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BBEOEHWUE

[lo maHHBIM pETMOHANBHBIX YTPABICHHN 10 MEIHUOPAIUH WU CEIHCKOXO3SHCTBEHHOMY BOOCHAOKEHUIO
(OI'BY «¥Ynpasnenue «MennoBonxo3»), B Poccuiickoit @enepanuu Ha 1 suBaps 2015 1. umeercs 9,063 muH ra
MEJIHMOPUPOBAHHBIX 3€Mellb, B TOM 4ucie 4,282 MiH ra opomraeMsix U 4,781 MiH ra ocymaemsix. CortacHo
locymapcTBeHHO# CTaTUCTUUECKOW OTYETHOCTH B TOJIB30BAHUH OpTaHU3AIUil HaxoauTcs 6,3 MIIH Ta Me-
JHOPUPOBAHHBIX 3€MENTh, B TOM 4ucie 3,1 MIIH ra — opoIaeMbIX u 3,2 MJTH ra OCYIIaeMBbIX.

MenumopaTuBHBIC M BOTOX03SHCTBEHHBIE CHCTEMBI (pefiepalbHON COOCTBEHHOCTH, HAXOISANTUECS B BEICHUH
Muncensxo3a Poccun, npencrasiensr 610 ThIC. THAPOTEXHHUYECKAX COOPYKEHUH, B YHCIe KOTOPBIX 246 BO-
JIOXPaHWIHUII, 00Jiee 2 ThIC. PETYIUPYIOLIUX THIPOY3I0B, 247 MIOTHH, 1,7 THIC. MOJAIOIINX H OTKAYUBAIOIIUX
BOJly CTAllMOHAPHBIX HACOCHBIX CTaHIUH, Oosiee 40) ThIC. KM BOJOIPOBOISIINX U COPOCHBIX KaHAJIOB, CBBIIIIE
3 TBIC. KM 3aIIUTHBIX BaJIOB, 1amM0 u 1p. bonee 330 ruApOTEXHUUIECKUX COOPYKEHUN OTHOCUTCS K MTOTEHITH-
aJLHO OTIACHBIM OOBEKTaM, KOTOPBIE CO3MAI0T PeallbHYI0 YIPO3y BOSHHKHOBEHUS HCTOUHHKA IPE3BBIUAHOMN
CUTYyaId, B ToM gucie 168 mioTuH Bomoxpanmmmil, 30 THAPOY3IOB, 25 3alIUTHRIX 1aM0 U APYTHE COOPYKE-
HUs. B 30He BO3MOXKHBIX 3aTOIUICHUH HaxomuTcs Oosee 670 HaceNEHHBIX MMyHKTOB C OOIMIEH YHMCICHHOCTHIO
HaceJICHUS CBBIIIC 1,6 MJIH YCIOBEK.

Ha opocutensHbIx cucTemMax J0XKIeBaTbHBIMU MAIIMHAME U yCTaHOBKaMH TOJIMBAeTCs OKoio 1,1 MutH ra, cu-
CTEeMaMHU KareJIbHOTO OPOIICHHS — 60s1ee 55 ThIC. Ta (OKOJIO S THIC. KOMIUIEKTOB CHCTEM KalleIbHOTO OPOIICHUS
IIpH TIepecyeTe Ha TeXHOoIorndeckrue Moy n mmo 10 ra). TexHOoIoTHH TOBEpXHOCTHOTO MTOJTUBA PACTIPOCTPAHCHEI
B IOKHBIX perroHax Poccuiickoii denepartiu, TUIOMAIs OPOIIaeMBIX 3eMelTh COCTaBIIsIeT 0kojI0 350 ThIC. Ta, To-
CEBBI pHca MoNuBaroTcs Ha miomanu 170 Teic. ra.

[To nanubpIM TexHuueckoi nupeHtapusanuu 3a 2014 r., npeacrasnenubiM OI'BY, B Hanuuum uMeeTcs BCero
13 992 en1. noKIeBANIbHBIX MAIIMH M YyCTaHOBOK, B ToM uuciie: JIM «Kybaub» — 120 ex., JIM «®perar» — 4269,
M «duenp» — 231, IM «Bomxanka» — 1679, IJIA-100 MA — 1550 ex., mpodne MaIllMHBI U yCTAHOBKHU —
5716 en.

B crpykrype mapka mamuH o Poccnn Ha momto JIM «®perar» npuxoautcs okoio 30,5%, IM «Bomxkan-
ka» — 12, JIM «Ky06anb» — 0,9, JIIA-100MA (100B) — 1%. [Tpouas Texuuka (40,8%) —3T0 B OCHOBHOM MOpPaJIb-
HO W (PU3UYECKH yCTapeBIlas TeXHUKa rpou3BojcTBa 60-70-X TO0B, yCTapeBIIUE JIOXK/ICBaIbHbIC MAITHBI
JIH — 70. Oquako B cOCTaB IMpoUei TEXHUKHU BXOIUT OKOJIO 2 THIC. MOKIEBATBHBIX CUCTEM, MTOCTABICHHBIX
B 2001-2014 rr., B TOM Ynciie IMIOPTHBIE MTMPOKO3aXBATHBIE JI0KAE€BAIbHBIE MAIIMHBI KPYTOBOTO JACHCTBHS —
500-700 ex. u pporTampHOTO AeiicTBHs — 150-200 ex1., 006CTyKUBAIOIIHE THIONAIb COOTBETCTBEHHO 110 S0 THIC. U
20 TBIC. Ta; MOOMITbHBIC HPPUTAIMOHHBIC KOMITIEKTHI TUTIOB KI-5, KH1-10, K50 — 300 ex., obecrnieunBaromniie
MIOJIUB JI0 5 THIC. T'a; IUTAHTOBbIE OapabaHHBIC JTOXK/IEBAIBHBIE MAIIMHBI C THAPOIPUBOAOM — Oojee 500 er.;
OKOJIO 5 ThIC. KOMIUIEKTOB CHCTEM KarelbHOTO OPOIICHHUS, BBEACHHBIX B AKCIUTYaTaIMIO B MOCICAHHUE ACCITh
JIET, HAXOJSTCS B XOPOIIIEM TEXHUYECKOM COCTOSHUU.

Jlns nocTmkeHus 1eneil U BBIMoTHeHUS 3a1a4d [I[porpaMMbl pa3BUTHS METHOPAITUN U TTOBBIIICHUS YPOBHS
MPOAYKTHBHOCTH MEITHOPHUPYEMBIX 3eMeIb HEOOXOIUMO 3HAYUTEIIEHO TOBBICUTh TEXHUUCCKHIA YPOBEHb Me-
JMOPATUBHBIX CUCTEM, BBHITIOJTHUB KOMILIEKC Pa0OT MO PEKOHCTPYKITUH ¥ MOAECPHU3AINH, TPy CMOTPEHHBIN
(enepalbHOI 1IEIeBOI MPOTPaMMOIA.

[Ipu cymiecTByIOIICH CTPYKTYPE OBOIIEKOPMOBBIX CEBOOOOPOTOB U MapKa IMOJIMBHOM TEXHUKHU, C YUETOM
3aMEHBI €5KETOTHO BBIXOSIINX 32 CPOKH HOPMATHUBHOM SKCILTyaTaIlluU TOKIEBAIbHBIX MAIIKH, JIJISI OPOIICHUS
miomaan g0 1 MtH ra MoxeT moTpedoBarbest 7400 mHpPOKO3axXBaTHRIX MTOXKIEBATLHBIX MAIIUH KPYTOBOTO
nericteus, 2400 — dppoHTANBHOTO AciicTBUSA THTIOB «KyOaHb», Bauer, Valley, Zimnatic, 1500 — mmaHTOBBIX
0apabaHHBIX TOKAEBATBHBIX MAIIHH, 5 ThIC. MOOMIIFHBIX CHCTEM Ha OCHOBE OBICTPOCOOPHBIX TPYOOIIPOBOIOB
(xomruiekThI 110 10 ra), 7 ThIC. CHCTEM MUKPO- U KaleJIbHOTO OPOIIeHUs (B IIepecueTe Ha MOAYIIbHBIC KOMILIEK-
ThI 10 10 Ta), 6 THIC. NUTAHTO-0apabaHHBIX JIOXKAEBAIBHBIX MAIIUH C TUAPOIPUBOJIOM, 5 THIC. CTAIIMOHAPHBIX
JIOXIeBaIbHBIX cUCTeM, 1700 MOOMIIBHBIX JOXK/ICBAIBHBIX MAIIMH, pa0OTAIONIMX B JBUKEHUU OT OTKPBITOM
opocurenpHOM cetu (1o tumy JJA-100MA). 3a nepuon aeiicteust OLI1 «Pa3BuTne Menuopanuu CexbCKo-
XO3SHCTBEHHBIX 3eMenb Poccnm Ha mepuon mo 2020 roma» moTpedyeTcs exXeromHasi MOCTaBKa JOKICBab-
HBIX MAIllMH ¥ yCTaHOBOK: He MeHee 1500 mmpoko3axBaTHBIX JOKIAeBAIbHBIX MamuH (350 GpoHTaNBHBIX U
1100 xpyroBbix), He MmeHee 1000 Moymei, cucteM MUKpOOpoIIeHus, okono 800 MuTaHroBEIX OapabaHHBIX J0-
JKJICBAIbHBIX MAIIIKH.

[ToBbIlIICHHE TEXHUYECKOTO YPOBHS THAPOMETHOPATUBHBIX CHCTEM TPEOYeT PelICHHs TUATCKTUYSCKON
3aaui, C OJHOW CTOPOHBI, MOMOOpP BBICOKOTIPOM3BOMUTEILHON TEXHUKH W TEXHOJOTHUH OPOIICHUS,
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YUHUTHIBAIOMINX TPEOOBaHMSI PAIMOHAIBHOTO HCIOIB30BAHMSA BOIBI M DHEPIHH, C APYTOH — MaKCHMalbHas
aJIarTaIus TEXHOIOTHIA U TEXHUUECKHUX CPEICTB MOJTMBA K PETHOHY TPIMEHEHUS, 00eCTIeYeHNE IKOJIOTUIECKOI
0e301acHOCTH, COXPAHEHHS U TIOBBIIICHUS TUTOJOPOAHS OPOIIAEMBIX TTOYB.

Ha nepcriektuBy Bo BceM MHpe BEAYTCsl HAYYHO-HUCCIIEI0BATEIBCKIE Pa0OTHI MO MOBBIICHHIO (P PEKTHB-
HOCTHU MCITIOJIb30BAHMS BOAHBIX PECYPCOB M KauecTBa yNpaBlI€HHUs] TEXHOJIOTHSIMU OPOIICHHUS; 110 pa3paboTke
BOJI0COEpEraroIrX, MaJIOIHEPTOEMKIX TEeXHOJIOTHI M TEXHUKH OPOIICHHS, HU3KOHAIIOPHBIX J0KICBATBHBIX
CHCTEM M amlmaparoB, TEXHOJIOTHI MHOTO(YHKIIOHAIBHOTO MCTIOIB30BAHNUS JTOKAECBAILHBIX MAIIWH; Pa3BH-
THIO CHCTEM BHYTPHUIIOYBEHHOTO W JIOKAJILHOTO OPOIIEHHS, MOOMIBHBIX aBTOMaTU3UPOBAHHBIX CHCTEM TOJIH-
Ba; COBEPIIICHCTBOBAHHIO CUCTEM MTOBEPXHOCTHOTO TTOJIHBA.

OcHOBHBIE HAalIPaBJIEHNUs HAyYHO-TEXHUYECKOTO Pa3BUTHUS U COBEPILIEHCTBOBAHUS 10KAECBAILHON TEXHUKU
B 3apyOeKHBIX CTpaHax:

® CHIDKEHHE MaTepualoeMKOCTH MAIllMH 32 CUeT MPUMEHEHHS HOBBIX KOMITO3WIIMOHHBIX MaTepHaioB H,
KaK CJIeJICTBUE, CHI)KEHNE SHEPTOEMKOCTH ITOJIUBOB;

® Da3BUTHE ABTOMATHUYECKUX JUCTAHIIMOHHBIX CHCTEM KOHTPOJSI, YIPABICHHUS W 3alUTHI J0XKIIEBaJb-
HBIX MAIlliH, JTOTIOJIHUTENBHBIX (YHKIUHA — TOYHOTO JIO3UPOBAHHOTO BHECEHUS XUMHUYECKHX MEIHOPAHTOB,
CPEACTB 3aILUTHl paCTEHUH U YI0OPEHUH C MOJIMBHOM BOJOH (MHOTO(QYHKIIMOHAIBHOCTD MAILIUH);

® pa3paboTKa JOMOTHUTEIBHOTO 000pYIOBaHUS /ISl ONIEPATUBHOTO YIIPABJICHUS MOJIMBAMH, POTPAMMHU-
POBaHUS yPOXKANHOCTH M KauyeCTBEHHO-KOJIMYECTBEHHOTO COCTaBa BBIPAIIMBAEMBIX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp;

® BHICOKAs CTETIeHb YHU(PHUKAIINK ¥ BO3MOKHOCTH OPOIICHHS TOJIeH 000 KOH(UTYpalny ¢ MaKCHMHU3a-
ueit ko3 PUIMeHTa 3eMeIbHOTO NCTIOIh30BAHNUS;

® IPUMEHCHHE AIBTEPHATHBHBIX UCTOYHUKOB SHEPTHH JUIsl paOOTHI TOXKACBAILHBIX MAIIHH;

® JICTIOJIb30BaHUE MPUHIMIIOB YaCTOTHOTO PETYIHPOBAaHUS MPUBOJA JIEKTPOJABUTATENEH 0K IEeBAIbHBIX
MalIIMH;

® IpUMEHEeHHE ABUTATeNel 0K AeBaTbHBIX MAIIIMH, TTOBBIIIAIONINX K.IT.J1., B TOM YHCIIE 32 CYET NCIIOIh30-
BaHUS MACJISTHOTO THAPOTIPHUBOJA C PabOTOH 0 3aMKHYTOMY KOHTYPY, MOTOP-KOJIeca, THITONTHOW Tepeadm.

I'maBHoi#t 3anaueit HUOKTP B Poccun siBisieTcst pa3paboTka MaJlO3HEPrOeMKUX U BOZOCOEPEralonxX TeX-
HOJIOTM M TEXHUKH OPOIICHUS, HAWIYYIIMM 00pa3oM aJIaliTUPOBAHHBIX K KOHKPETHBIM YCIIOBHUSM MECTa MX
MIPUMEHEHUS.

Pa3paboTka TeXHUKH OPOIIEHHS M TEXHOJIOTHH €€ 3KCIITyaTalluy, peaTn3yIoIiX MPUHITUITBI BOIO- ¥ SHEP-
rocOepe)keHus BeJIeTCs B HAIPABICHUN HAMOOJBINEH CTEIIEHH afanTallui K MOYBEHHO-KIMMaTHIECKIM yCII0-
BUSIM PailOHOB IPUMEHEHHS, 0a3upyeTcs Ha MPUHIIATIAX KOJIOTHIECKON YCTOWIHBOCTH TPUPOIHBIX OOBEKTOB,
Ha 00ecIeueHNH COOTBETCTBUS Ka4eCTBA UCKYCCTBEHHOTO JIOXK/Is1 KAYECTBY €CTECTBEHHBIX JIOKICH «CpeTHE»
CHJIBI, HanOoJIee ONaronpUsATHBIX AJIS [IOYB M PACTEHUH.

Bonpocwr nepcnekmuenl paspadomku pecypcocoepecaoujux cucmem u MeEXHUKU OPOUIEHUA PACCMA-
mpuearomcs 8 08yx AcCneKmax:

® CTpPaTernYecKoM, OPHEHTHPOBAHHOM Ha MOJCpKaHWE KadeCcTBAa POCCHUICKMX HOBBIX pa3padOTOK Ha
YPOBHE MHPOBBIX JOCTHKEHUH M HAIIPABICHHOCTH MCCIIEOBaHUI B COOTBETCTBUH C TPEOOBAHUSAMU TII00AITH-
HOTO HayYHO-TEXHUYECKOTO Mporpecca;

® TaKTUYECKOM, OPUEHTUPOBAHHOM Ha MOBBIIIECHUE KAUeCTBA OPraHU3ALNU U YIPABICHUS, MAKCUMAaJIbHOE
HCIOJIb30BaHUE UMEIOILEr0oCs MOTEHIMalla 0TE€YECTBEHHON HayKH M TEXHUKH, MOJIEPHU3AIIMIO CYIIECTBYOIIEH
TEXHUKH ITOJIUBA P MUHAMHU3AIINH 3aTpar.

Crparernuecku ocHoBHasi e HUOKP — co3ganne aBToMaTH3UPOBAHHOM, BEICOKOTIPON3BOIUTCIHHOM,
IKOJIOTUYECKU O€30TIaCHOM TEXHWKHW TOJIMBA MPH MUHUMH3AINN 3aTpaT Ha MHPOPMAIMOHHOE OOecreueHne,
MaTepHallbHO-TeXHUYECKUE, YHEPTeTUIECKIE, BOAHBIE, TPYAOBBIE PECYPCHI, B 3aBUCIMOCTH OT YEJIOBEYECKOTO
U KJIMMaTH4ecKoro (pakTopoB, U MAKCUMH3ALUH KPUTEPHEB IPTOHOMUYHOCTH, HaJISKHOCTH, YIIPABISIEMOCTH,
0€301MacHOCTH, 3CTETUYHOCTH, TIIAHOBOCTH.

HoBble pa3paboTKu TEXHHYECKHX CPEJCTB OPOUICHHS JOJDKHBI OBITH HAaNpaBICHBl HAa CO3/IaHHE
BBICOKOTIPOU3BOAUTEIIFHOW ¥ MHOTO(DYHKIMOHATLHON JOKACBATLHON TEXHHUKH, peaau3ylomeit
TEXHOJOTHU «TOYHOTO OPOIICHHUS» W (POPMHUPYIOIIEH HCKYCCTBEHHBIH MOXK[b, ONU3KUH IO CBOUM
KauyeCTBEHHBIM XapaKTePUCTHKAM K €CTECTBEHHBIM JTOXK/ISIM «CpPEIHEH» CHIIBI, C KaIUISIMHU, MagalolluMU
NpaKkTHYeCKU BepTUKanbHO, J0,5-1 MM, HHTEHCHUBHOCTHIO a0 0,25 MM/MHH W PaBHOMEPHOCTHIO
pacnpenenenus no miomanu He meHee 0,9; obecrieunBaronieil MOBBIIIEHNE HAEKHOCTH, yIydlleHHe
ycnoBHil M 0€30MacHOCTH TpyJa, NMPUMEHEHHE HOBBIX TEXHOJOTHIl W MarepuanoB, yMEHbIIEHUE
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BO3/JCHCTBUA XOJOBBIX CHCTEM Ha MOYBY, CHHI)KEHHE MaTepHallo- W JDHEPTOEMKOCTH, YHHU(UKAIIHIO
MopayJel U COOPOYHBIX EAUHUII.

Pazeumue HUOKP ooncrno uomu 6 cnedyioujux HanpagieHusx.

1. O6ocHoBaHMe U pa3pabOTKa KOHLEHIMK W MPOTPaMMbl HAYYHBIX HCCIICAOBAHUM OIBITHO-KOHCTPYK-
TOPCKHUX PadOT MO COBEPILICHCTBOBAHUIO OPOCUTEIBHON TEXHUKU M TeXHOIOTWH nonusa Ha 2015-2020-2030
TOJIbl, COOTBETCTBYIOIINX HAYYHO-TEXHUYECKOMY YPOBHIO HAyYHBIX HCCIICIOBAHUN U Pa3pabOTOK B 3apyOeik-
HBIX CTpaHax.

2. Teopetnueckoe 060CHOBaHUE U pa3pabOTKa TEXHOJIOTHIECKUX CUCTEM HOBOTO MTOKOJICHUS — MOOWITH-
HBIX MHOTOIIEJIEBBIX OPOCHUTENLHBIX KOMITJIEKCOB, PACYUTAHHBIX Ha 5-50 ra, BKIIFOUAIONINX B ce0sl HACOCHYO
CTAHIMIO C CHCTEMOH 3alUThl MPUPOIHOHN Cpeabl, OBICTPOCOOPHYIO TPAHCIIOPTUPYIOLIYIO CETh U CUCTEMY
MOJIMBHBIX MHOTO(QYHKIMOHAIBHBIX MOAYJICH pa3IMYHON IUIOMIAJN OPOIIEHUS, 0ObEAMHSIIOUINX J0KIe-
BaJIbHBIE MAIIMHBI PA3IUYHBIX TUIIOB U CTAI[MOHAPHBIE CHCTEMBI, CHCTEMbI CHHXPOHHO-UMIYIHCHOTO J0-
KACBaHUSA, KalleIbHOTO ¥ MMITYJIbCHO-KAIEIbHOTO OJINBA, 000PYAOBaHHE I a3PO30JIHHOTO OPOIIEHUS U
BHECEHUS yIOOpEHUil C ONUBHOM BOJOH, TEXHIUECKHE CPEJICTBA «TOYHOTO» JIOXKIEBAHUSI U MUKPOIOXKICBA-
HUS C UHTEHCHUBHOCTBIO TOJIMBA, PABHOW TEKyIIeMy BOJOTIOTPEOICHHIO arpOOMONIEHO30B, TEXHOJIOTUH U
TEXHUKY KOMOMHUPOBAHHBIX TIOJUBOB, aBTOMATH3UPOBAHHBIC CTAIIMOHAPHBIC CHCTEMBI TIOJIUBA C PETYIIHUPYe-
MOM Hogaveil BOJLI.

3. HayuHo-TexHHYecKHe pa3pabOTKH U MOCTAaHOBKA Ha IIPOU3BOJICTBO JOXK/CBATBHBIX MAIIMH HOBOTO TIOKO-
JICHHSI HA OCHOBE MMEIOIIETOCS HAyYHO-TEXHUYECKOTO 3a/1ea 1Mo MamuHaM cepuil «Kybanb», «Komomenka,
«Jlamora», «@perar-H» ¢ ucmons3oBaHneM 3apyOeKHOTO OTIBITAa Pa3pabdOTKH, TOCTAHOBKH HA MPOU3BOJICTBO M
BHEJIPSHUSI OPOCUTEILHON TEXHUKH.

[Ipu HayuyHBIX MCCIICOBAHUIX U Pa3padOTKaxX HEOOXOAMMO PEain30BaTh MHKEHEPHO-TEXHUYCCKUE pe-
IIEHUS 110 KOMIIOHOBKE BOOIIPOBOJSIIETO MOsSCa HOBBIMU KacKaJHBIMU YIapHO-CTPYWHBIMH HacaJIKaMH,
YAYYIIEHUIO THAPOAUNHAMUYECKUX TMapaMeTpoB MAIIWHBI U K.I.J. XOJOBOW CHCTEMbI, MOJEPHU3ALUN CH-
JIOBOW TEJNEXKH; 00eCnednTh MHOTO(YHKIIMOHAIBHOCTD, MOAYJIBHOTO MPUHITUIA MTPOSKTHPOBAHUS, aBTO-
MaTH3allnlo, pacliupeHue Auara3oHa MPUMEHNMOCTH, CHIDKEHUE BIHMSIHUS YeJIOBEYEeCKOTo (akTopa, IpH-
MEHEHHE HOBBIX MaTepUaIOB U HCTOYHUKOB SHEPTHH, KOMIIOHOBKY y3JIaMH PABHOH Ha/I)KHOCTH M PABHOTO
JKU3HEHHOTO LuKia (kodpduuuent Bapuauuid He 6omnee 0,2), BO3SMOXKHOCTD IIUPOKOTO PETYIUPOBAHUS pe-
JKUMa paboThl, YHUPHUKAIHIO Y3JI0B.

4. HayuHo-mccliennoBarenbcKiue padoThl TI0 TEXHOJIOTHSIM M TEXHUUECKUM CPEJICTBAM «TOYHOTO» JIOMKJIe-
BaHUS W MHUKPOJOKICBAHWS C MHTEHCHBHOCTHIO BOJOIONAYH, PABHOW TEKYIEMYy BOJIOMOTPEONCHUIO, U
CO3/IaHMEe JKOJIOTUYECKH O€30MacHBIX TEXHOJIOTHI BHECEHHUS BMECTE C IOJIMBHOW BOJIOW arpOXMMHUKATOB;
TEXHOJIOTUSAM M TEXHHKE KOMOWHWUPOBAHHBIX MOJWBOB, TEXHUKE WMITYJbCHO-KAMEILHOTO M KaleIbHOTO
OpOILICHHUS, ABTOMAaTU3UPOBAHHBIM CUCTEMAM MOBEPXHOCTHOTO IOJIMBA ¢ UMITYJILCHON BOJOTIOAAUCH.

5. Pa3zpaboTka aBTOMaTH3MPOBAaHHBIX CHCTEM TUCIIETYEPU3ALUN U MHPOPMAIMOHHO-aHATUTUIECKUX CH-
CTEM YTIPaBIICHUsI OPOLICHUEM Ha 0a3e KOMITBIOTEPHBIX TEXHOJIOTUI KOMILIEKCHOTO YIpaBIeHHS (aKToOpaMu
KU3HU PACTeHHUA W WH(POPMAITMOHHO-COBETYIOMIEH CUCTEMBI MPOTHO3MPOBAHNS BOJOIIONB30BAHMS U OTepa-
TUBHOTO TITAHWPOBAHUS TOJHBA C YYE€TOM MPOCTPAHCTBEHHO-BPEMEHHOW M3MEHYMBOCTH THAPOMETEOPOIIO-
TUYECKUX yCIIOBHH.

6. Pa3paboTka HOpMaTHBHO- METOIMYECKOW JoKymeHTarmu Ha nposeaenne HMOKP u rocynmapcTBeHHBIX
UCTIBITAaHUH C YYETOM COBPEMEHHBIX TOCTHKCHUH B 00JAaCTH KOMITBIOTEPU3AIMH CHCTEM KOHTPOJIIS, U3Mepe-
HUS U JUarHOCTUKH; TIOJrOTOBKA CTAHAAPTOB FapPMOHU3UPOBAHHBIX C MEXAYHAPOTHONW CHCTEMOM CTaHIapTOB
(ISO), monoxeHMI TT0 TEXHUYECKOMY PETYIIMPOBAHUIO, TEXHIYCCKUX PETIAMEHTOB M HAITMOHAJIBHBIX CTaHIAP-
TOB, CUCTEMBI CEPTU(PHUKAIIN HA COOTBETCTBHE arpO3KOJIOTHIECKIM TPEOOBAHMSIM 1 MOHUTOPHHTA pa3padarhi-
BaeMOM, IPOU3BOJUMOM, IEHCTBYIOIICH TEXHUKU.

Onepamugnvle HAYUHO-MEXHUYUECKUE U RPOUIEO0CMEEHHbIE 3a0aul O OMPACHU:

® PEKOHCTPYKIIMS UMEIOLIETocs MapKa J0KIeBAIbHON TEXHUKH 3a CUET KalMTaJIbHOIO PEMOHTA U MOJIEP-
HU3AIIUU MAIIMH C UCTEKIINM CPOKOM CITY>KOBI, 00€CTIeUNBAIONIUX YITyUIIIEHHE KaueCTBa MTOJIMBA U MPOJICHNE
CPOKOB IKCIUTyaTaIuy 1ok aeBaabHbIX MamuH JIJIA-100MA, JIM «@perar» Ha HATh-BOCEMb JIET;

® OpraHm3aIys MPOW3BOJCTBA TPYIIHI HOBBIX J0XK/IEBATHHBIX MAIIMH M YCTAaHOBOK MHKPOIOXKICBAHUS
JUTSL OPOIIIEHUST MEITKOKOHTYPHBIX YYaCTKOB, IPOIIE/IINX TOCYIapCTBEHHBIE UCTIBITAHHNS;

® opraHu3alus pa3padOoTKHU U MPOU3BOJICTBA OTCYTCTBYIOIIUX Ha PHIHKE HU3KOIHEPTOEMKHX KOOI HUSCKU
0e301MacHBIX KOMIIEKTOB Il TIOBEPXHOCTHOTO MOJIMBA TUCKPETHOM CTpyell, CHCTEM MMITyIbCHO-KareabHOro
OpOIIIEHHUSI.



Hopmamueno-wemoouueckoe u un@opmayuonno-anaiumuieckoe obecneuenue:

® pa3zpaboTka HOpMAaTHBHO-METOMUECKOl MokymMeHTarn Ha poBeneHrne HOKP u rocymapcTBeHHBIX HC-
MIBITAHUH C YI€TOM COBPEMEHHBIX JIOCTHKEHUH B 00JIACTH KOMIIBIOTEPU3AIIUN CUCTEM KOHTPOJIS, U3MEPEHHS U
JIMAarHOCTHUKU;

® [10/ITOTOBKA CTaHapTOB TAPMOHU3NPOBAHHBIX C MEXAyHapoaHO! cuctemoii cranaaptos (ISO), momoxe-
HUH 10 TEXHUYCCKOMY PETryJIMPOBAHNIO, TCXHUYCCKUX PETIIAMCHTOB U HAIITMOHAJIBHBIX CTAHAapPTOB, CUCTECMbI
cepTu( UK Ha COOTBETCTBHE arpo3KOJIOTMYECKIM TPEOOBAHISIM 1 MOHUTOPHHTA pa3padaTsiBaeMoi 1 Jei-
CTBYIOIIEH TEXHUKHU.

Pazeumue Kkaopoeozo nomeHuuanNa 8 OMPACIU METUOPAUUN U 600HO20 X03AUCMEA BEIETCS B TOM
YHCIie 33 CUET CTPOMTEIBCTBA KUIIbS U CO3JAHUS YUCOHBIX KOMIUICKCOB IO MOATOTOBKE M IEPETOIIOTOBKE
KaJpOB MHKEHEPHO-TEXHUYECKUX U paboUymX CIIeUaTIbHOCTEH.

AKTyaJbHBIC 33J1aud KaJJpOBOTO 00ECIICUCHUsT METUOPATUBHOTO M BOJAOXO3SHCTBEHHOTO KOMILIeKca: (hop-
MHPOBaHHE COBPEMEHHBIX MEXaHW3MOB W WHCTPYMEHTOB YTPAaBICHUS KaJPOBBIM OOECIIEYCHHEM MEIHOpa-
TUBHOTO KOMIUIEKCA, CTIOCOOHBIX YIOBIETBOPSATH CITIPOC HA COOTBETCTBYIOIINX CIICIIHAIICTOB; MOJIEPHUA3AIINS
MaTepHallbHO-TEXHUYECKOM 0a3bl y4eOHBIX 3aBE/ICHHIT; CO3/JaHIEe MOTHUBAIIMOHHBIX CTHUMYIIOB IS IPHUBIIE-
YeHHST MOJIOZIBIX TAJIAHTIMBBIX IperojaBareieii; ((OpMUPOBAHHE CUCTEMBI ITOBBIIICHHS MPO(ECCUOHATHLHON
KOMIICTCHIMU MMCIOMIUXCA KaApOB MPEIoAaBaTCJIbCKOTO COCTaBa BBICIINX, CPCAHUX U CICHHUAIIBHBIX yqe6—
HBIX 3aBEJICHUN, a TAKXKE CIICIIMAINCTOB BCEX YPOBHEH, paOOTAIOIINX B OTPACITH, U METOJOIOTUN TTOTOTOBKU
CHEIMAUCTOB; IEPECMOTP YTBEPKICHHBIX CTaHJIapPTOB 110 BhICIIEMY 00pa3oBaHuio B Poccuu; ontumMuzarus
CHCTEMBI pa3MeIleHus] METHOPATUBHBIX BY30B ((haKyabTE€TOB) C Yy4E€TOM MOTPEOHOCTH OTAEITHHBIX PETHOHOB
Poccun B Menmopanuu; moAroToBKa CIeUAINCTOB CPEIHETO 3B€Ha Ha YPOBHE KOJUIEKEH U TEXHUKYMOB, a
TaKKe pabo4MX KaJ[pOB HA YPOBHE YUMIIUIIL U CIICIIMATU3UPOBAHHBIX CPETHUX IIKOJL.

Mamepuanbvno-mexnuueckoe odecneuenue TpeOyeT yKpEIUICHHs MPOU3BOJACTBEHHOH M MaTepHaIbHO-
TEXHUYECKON 0a3bl 00JACTHBIX YIPABICHHUN 110 MEIHOPALIMU U BOJHOMY XO3SHCTBY, BOCCTAHOBJIEHUS TIPOU3-
BOJICTBEHHBIX MOIITHOCTEH MHOTOTPO(MITHHBIX 3aBOIOB 110 N3TOTOBJIEHUIO TIOJTMBHOM TEXHUKH HOBOTO ITOKOJIE-
HUS, CTIETIHAIM3UPOBAHHBIX MAIlIMH, MEXaHU3MOB U JIPYTOr0 TEXHOJOTHYECKOTO 000pyIOBaHMS MEINOPATHB-
HOTO Ha3HAYCHUS C MCITOJB30BAHNEM PA3IHMYHBIX (POPM TOCYIapCTBEHHOM MOIECPIKKH.

Poccust mpu mmeronmmxcst MpOU3BOACTBEHHBIX MOIIHOCTSIX HE MOXET 00eCHeYnTh Takue OOBEMBI Mpo-
HU3BOACTBA U ITOCTABOK OpOCHTeHBHOﬁ TCXHHUKHU, a MPUBJICYCHUC [JI1 PCIICHUA ITOM HpO6.H€MI)I JAUIICPCKUX
(1)I/IpM — HEC BbBIXO/I U3 MOJIOKCHHSA, TAK KaK ITTAaBHBIM KPUTCPUEM JIA HUX ABJIACTCS ITOJTYYCHUC HpI/I6BIJH/I JIFO-
OBIMU Iy TSIMH, 2 HE 3aMHTEPECOBAHHOCTH B Pa3BUTHH OTEYE€CTBEHHOTO TIPOU3BOJICTBA.

EnnHCTBEHHO MPaBWIIBHBINA My Th PEIEHUS TPOOIEMBI — 3TO Pa3BUTHE OTEUYECTBEHHOTO ITPOU3BOJICTBA C UC-
MOJTb30BAHUEM 3allaHBIX TEXHOIOTHI Ha OCHOBE OpPraHU3aI[Mi COBMECTHOTO POM3BOJICTBA MPH MPABOBON U
¢buHaHCOBOII MoAEpsKKe rocyaapcTa. Ha coBpeMeHHOM 3Tarie HeoOX0AMMO OpUEHTHPOBATHCS Ha pa3padoTKy
IIOJIMBHBIX MalllMH HOBOI'O ITOKOJICHUS, CO3AaHUEC TEXHOJIOT UM Oopo1eHus, TCCHO YBA3AHHBIX C KOHKPETHBIMHA
TMMOYBECHHO-KIIMMAaTUYCCKUMHN YCIIOBUAMU paﬁOHOB, rae 6YJIYT MIPOU3BOAUTHECA PEKOHCTPYKIUA U CTPOUTCIIb-
CTBO OPOCHTENBHBIX CHCTEM JIJIsl IPOU3BOACTBA PACTEHHUEBOAYECKON TIPOTYKITHH.

Tocyoapcmeennvim opzanam ucnoaHUMENbHOU 61ACMU HE0DX00UMO:

® pa3padoTaTh HOPMATUBHO-TIPABOBYIO 0a3y U MEXaHU3MBI BBIICIECHUS CPEACTB (eepabHOTO OIOKETa,
MO3BOJISIIOLINE CyOCHINPOBATh CEILCKOXO3IHCTBEHHBIX POU3BOIUTENCH Ha IPHOOPETEHUE METUOPATUBHOM
TCXHHUKHU U SKCIUTyaTalluto BHYTpHXO3ﬂﬁCTBeHHLIX TUAPOMEIIMOPATUBHBIX CUCTEM

® BLIJICNIUTh TOCYIapCTBEHHbIE CyOcuauu B pa3mepe He MeHee 50% oOT 3arpar CelbCKOXO3SHCTBEHHBIX
TIPEANIPUATHH HA PEKOHCTPYKITUIO W TEXHUIECKOE TIePEBOOpYKeHNE (TPHOOPETCHNE TEXHUKN) BHYTPUXO3SH-
CTBEHHOH YaCTH OPOCUTEIBHBIX CHCTEM;

e chopMupoOBaTh 3aKa3 MO JIM3UHTY Ha OTEYECTBEHHBIC JOK/IEBAIBHYIO TEXHUKY, CHCTEMbI MUKPOIOKIC-
BaHUS M KalleJIbHOTO OPOIICHUS, MOOMIIbHBIC MHOTOIICIICBBIC OPOCUTEIILHBIC KOMIUICKCHI, & TAKXKE TEXHUKY,
IIPOU3BOIUMYI0 COBMECTHBIMU NPEANPUATUAMU HA Teppuropun Poccuu;

® 00s13aTh Bce (hUPMBI, CIICIIHATTU3UPYIOIINECS Ha IIPOU3BOACTBE JOKICBATLHON TEXHHUKH, KEJIAIOIINE yUa-
CTBOBAaTh B TOCY/IAPCTBEHHBIX MMPOTpaMMaXx U CHUCTEME arpoJIi3UHTa, POBECTH TOCYAapCTBEHHBIE HCITBITAHUS,
0(OPMHTH TEXHUYECKHE YCIOBUS U CEPTUDUITUPOBATH MTPOIAYKITHIO;

® pruoOpeTaTh OTEUCCTBEHHYIO TEXHHUKY MPH PEKOHCTPYKIIUH U CTPOUTEIHCTBE OPOCUTEIBHBIX CUCTEM
3a CYET MPUBJICYCHUS OFO/KETHBIX CPEACTB MPU HAIMYHH OJMHAKOBOTO TUIA OTEYCCTBEHHBIX U 3apyOEIKHBIX
MAllIVH;

® C03/1aTh CIEIHMAIM3UPOBAHHbBIC 3aBOJbI, PEMOHTHO-IKCILTyaTal[MOHHBIE U CEpBUCHBIC 0a3bl, a TaKke



OTBITHO-TIPOM3BOICTBEHHBIC MONMHUTOHBI (MTomansio oT 30 mo 50 ra) B pa3nudHbIX (efepalbHbIX OKpyTax
Poccun tst 0TpabOTKM ONTHMAIBHBIX TEXHOJIOTHIA OPOIISHHS, TPOBEASHIS 00yUYeHHS 1 HHPOPMAIIMOHHOTO
o0ecIiedeHus CeNTbCKOX03SHCTBEHHBIX MPOU3BOAUTENCH, CEPBUCHOTO OOCITYKUBAHHMS, OIIEHKN Ka9eCTBa U Cep-
TU(UKAIUU OTEYSCTBCHHOTO U 3apy0EIKHOTO 000PYIOBAHHUS, TIOCTABIISEMOTO B XO3SIICTBA;

e pedhopMUPOBATh OPraHU3AIMOHHYI) CTPYKTYPY CHUCTEMbI KCIUTyaTalldd METHOPATUBHBIX OOBEKTOB C
CO3/IaHUEM PETHOHAIBHBIX TEXHOMAPKOB U CICIIMATU3UPOBAHHBIX IKCILTyaTaIl[MOHHBIX 0a3, 00eCIeUunBaIOIINX
Ka4eCTBEHHOE TMPOBEACHIE PEMOHTHO-IKCIUTYaTaI[AOHHBIX Pa0oT.

TonbKo MTpH KOMITLIEKCHOH OpraHn3allii HayYHOU, TPAKTHYECKON U y4eOHOM AeATeIIbHOCTA MOYKHO TIOOUTh-
Csl KapAMHAIBHOTO PEIIeHUsT TPOOJIeM CO3/IaHUS M IIMPOKOTO MPAKTHUECKOTO MCTIOIB30BaHUS BOJOYHEPTOC-
Oeperarolmieil, KOJIOTHYeCKU 0S30TIaCHON TEXHHUKH OPOIICHUS HOBOTO MOKOJICHUS, YTO MO3BOJIUT YCTPAHUTh
3aBHCUMOCTH OT UMIIOPTa U ITOBBICUTH MPOJOBOIBCTBEHHYIO 0€30MaCHOCTh CTPaHBbI.

s noBbliieHUsT 3(PGEKTUBHOCTH HMCIIOJB30BAHUE OTEUECTBEHHBIX HAYYHO-TEXHHMUYECKUX pa3pabOTOK B
AIIK Poccun HeoO6xonumo coznanne HayaHo-ITpon3BOACTBEHHOTO M YI€OHOTO IIEHTPA TEXHOJIOTUN M TEXHUKU
opoteHwus, BKitodatomiero B ceds HUU, koHcTpyKTOpCKOE 60O, 3aBOJI TIO MTPOU3BOCTBY IKCIIEPUMEHTAITBHBIX
00pa3IoB W MaJIbIX MAPTHH JTOXKIEBaJbHON TEXHHUKH, YIeOHYIO 0a3y, OMBITHO-ITPOU3BOICTBEHHBIN ITOJIUTOH,
OTJICNl BHEAPEHUS U MapKETUHTA, CIyx0y CEpBUCHOTO 00CITy)KMBaHUS, MHPOPMALIMOHHO-KOHCYIBTAIIHOHHBIH
LEHTD.

PexoHCTpYKIIUS ¥ MOIEPHU3ALUS OPOCUTEIBHBIX CUCTEM 00ECIIEUMBAIOT BHICOKYIO COITMATBHYIO, SKOJIO-
THYECKYI0 M 9KOHOMHYECKYIO dP(PEKTHBHOCTH ISl arpoNPOMBIIUIEHHOTO KOMIUIEKCAa U OOIIeCTBa B IIEJIOM,
MIPOIOBOJILCTBEHHYIO 0€30IaCHOCTH | YIYUIIIEHHE COIMAIBLHBIX YCIOBUI CETLCKOTO HACEIeHUs, CTIOCOOCTBY-
0T Pa3BUTHIO arpoINPOMBIIIIEHHOTO KOMIUIEKCa U JIPYTUX OTpacieil HapOoJIHOTO XO3sICTBA, YBETHYCHUIO T10-
CTYIUICHUSI HAJIOTOB B KOHCOJIMMPOBaHHKIH Oroiket Poccutiickoii denepariuu 3a c4et pocta 00bEMOB MIPOU3-
BOJICTBA MPOJYKIIUU CEIbCKOX03HCTBEHHBIX MPOU3BOAMUTENCH, TIepepadaThIBAOIINX, MAITHHOCTPOUTEIIbHBIX
Y CTPOUTEIHHBIX OpraHU3aIUH.



1. TEXHOJNOIMn " TEXHUKA OPOLLUEHWA.
ArPOKITMMATUYECKOE PANOHUPOBAHME,
KINACCUPUKALIUA U TPEBOBAHUA
BE3OMNACHOCTH

1.1. Menuopauusa u ruapomMmenmopaTtmBHble CUCTEMbI

Mesmopanust (y1at. melioratio — yiydiieHue)
HampapJieHa Ha KOPEHHOE YJIy4dlleHHWEe HeOIaronpu-
SATHBIX TPUPOAHBIX YCIOBHM W TMOBBIIICHUE IUIONO-
poaus MoYB 3€MEJb CEJIbCKOX035AICTBEHHOIO Ha3Ha-
YEeHHUs 3a CYEeT KOMILIEKCAa THAPOTEXHUUECKUX (Mppu-
rauusi U JpeHaxk), arpOTeXHUYECKUX, KyJIbTypTeXHHU-
YECKHUX, arpoJIeCOMEINOPATUBHBIX, arPOXUMHUUECKHUX
U OpPraHMU3allMOHHO-XO3SHUCTBEHHBIX MEPONPUITHI C
LEJIBIO TIOYYEHHUSI BRICOKUX U YCTOMUMBBIX yPOXKaeB
CEJIbCKOXO3AHCTBEHHBIX KYJBTYD.

B ocHOBe KOMIIIEKCa METMOPATUBHBIX MEPOIIPHSI-
THUH JIeXKaT TUAPOTEXHUYECKHE METHOPALIH, HalIPaB-
JICHHBIC Ha ycTpaHeHHue Jeduuuta (M30bITKA) MpU-
POJHOM BJIAro00ECIeYeHHOCTH arpoOHOIICHO30B Ha
OCHOBE PETyJIMpPOBAHUS PEKHMMa BIAKHOCTH IMOYB U
TPYHTOBBIX BOJ 3€MEJIb CEJIbCKOX035HCTBEHHOIO Ha-
3HaueHHsA. CenbCKOXO3SHCTBEHHOE IPOU3BOJCTBO
Ha Tepputopun Poccuiickoit ®denepanuu BeAeTcs B
CJIOKHBIX MPUPOITHO-KIMMATHYECKUX YCIOBUAX, 70%
IJTOMIA/IN CEJICKOXO035IMCTBEHHBIX YIOAUN HAXOIUTCS
B 30HE HEJOCTATOYHOTO M HEYCTOWYHBOTO YBIIAX-
HEHUS, & B CTEIHOM M CyXOCTENHOM 30HAaX COOTBET-
CTBEHHO KaXJIbIH TPETUH U BTOPOW TOJNbI SBISIOTCS
3aCYLUTUBBIMH C JE(QULUTOM €CTECTBEHHOU BIIAroo-
oecnieyennoctu 350-450 mm. B 3acyninuBsie rossl He
peanusyercs MOTEHLHANT BBICOKOIPOIYKTUBHBIX CO-
PTOB CeNbCKOXO3HCTBEHHBIX KYJIBTYpP, HHTEHCUBHBIX
arpapHbIX TEXHOJOI'MH M aJalTUBHO-JIAHAMIA(THBIX
CHCTEM 3eMJIe/lesInsl, T03TOMY Haubosee ACHCTBEH-
HBIM CPEJICTBOM O0ECICUCHHsI YCTOWYHBOCTU CEllb-
CKOXO35IICTBEHHOTO MPOU3BOJICTBA SABISIOTCS THAPO-
TEXHUYECKHE METHOpallM, B YaCTHOCTH, OPOLIEHHE
(mppuranmsi) 3emens [1.1, 1.2, 1.3, 1.4, 1.5].

PasButne oporieHus SBISICTCS OJHUM W3 TIIAB-
HBIX  (aKTOpoB, O0OECHEYMBAIOUINX yCTOWYHMBOE
COUAJIBHO-DKOHOMHWYECKUX PA3BUTHUEC U IMOBBIICHUEC
MIPOIOBOJILCTBEHHOM O€30MTaCHOCTH 32 CUET yBeIInde-
HUSl YPO)KAWHOCTH CEIbCKOXO3IUCTBEHHBIX KYIBTYP
1 00eCIeYeHrs yCTOMYUBOCTUA TPOU3BOJCTBA CEb-
CKOXO3SIUCTBCHHON TPOJYKIIMH, CHU)KCHHUS DKOHO-
MHYCCKUX PUCKOB, CBA3AHHBIX C IMOTECPSAMU YypOxKasd
M3-3a 3aCyXH; yBeJIMueHHe 0a3bl HaJOTOOOIOKEHHUSI
Omaromapst pocTy 00beMOB ITPOU3BOICTBA B arpoIpPo-
MBIIIUIEHHOM KOMILIEKCE; CO3aHHEe HOBBIX BBICOKO-
TEXHOIIOTUYHBIX Pa0OYHX MECT; OBBIIIEHHUE 00pa3o-
BaTEJILHOIO M KYJIBTYPHOTO YPOBHS CEIIBCKOTO Hace-
JICHUSI; Pa3BUTHE MH(PPACTPYKTYPhI U OJIaroycTpoii-
CTBO HACCJICHHBIX ITYHKTOB

Opotrenne (MppuTanus) — OMWH U3 OCHOBHBIX BH-
JTIOB MEJIHOpAInH, Oaromaps 1mojaade BOAbI B TIOYBY U
MPEeBpAIICHUIO e€ B IOUYBEHHYIO BIary 00ecreunBaeT
CO3/IaHUE B KOPHEOOUTAEMOM CJIO€ ONTHUMAJIBLHOTO
BOJIHOTO, BO3JYIITHOTO, IHUIIEBOTO, COJEBOIO U Te-
TJIOBOTO PEXKHMMA JUUISI PA3BUTHS CEIIbCKOXO3SHCTBECH-
HBIX pacTCHUH.

[ToTpeObHOCTH B OPOIIEHNN BO3HUKAET TOT/A, KOT-
Jla BO3JICNIBIBAEMbIE KYJIETYPHI B TE€UCHUE BCEH Bere-
Talliu WINA B OMNpeJelieHHbIe (Pa3bl Pa3BUTHSI HCIIbI-
THIBAKOT HEJOCTATOK SCTSCTBCHHOU Bjaru, 0e3 BOC-
IIOJIHCHUA KOTOpOﬁ HEBO3MOXHO BBICOKOIIPOAYKTHB-
HOE CeITHCKOX03SIHCTBEHHOE NCIIOJIB30BAHNE 3€METb.

Pa3merienre OpoCUTENBHBIX MEINOpAIil 3aBU-
CUT OT YBIIQYKHEHHOCTH TEPPUTOPHH, 00ECIIEYeHHO-
CTH PacTEHUH BIarou, BUja BO3/ICIbIBAEMBIX KYJIBTYP
1 TUIIOB IIOYBbLI, PasMEpoOB CEJILCKOXO03S1CTBEHHBIX
yroauii (tabm. 1.1, 1.2)

Ta6numa 1.1
IIpuponHo-KIUMaTHYeCKHe 30HbI 110 TENJI0- BJIAroodecrneyeHHoCTH
Koodppuumerr BE:MH:;) a(T"}g;aT Beamopo3sHbIii Ocanku, (Mm) P OrHoCH- Heduuur
YBIAKHEHHS, ayxa, TenbHas BIKHOCTH
3ona | Ilomzona MepHUOoS,
R T 33 MepHOTT BJIQYKHOCTh BO31yXa, (MO)
K=P/D cpemnsis | >10 3a 107, c >10°C BO31yxa, % D
1 2 3 4 5 7 8 9 10
Obnacms He3HAUUMENTLHOO VELANCHEHUA(CYXAsL)
I IT, 0,12-0,22 8,6 3450 185 166 92 53 6,9




Ipoooncenue maon. 1.1

1 2 3 4 5 6 7 8 9 10
IT, 0,12-0,22 5,8 3275 158 174 71 34 7,6
1T I, 0,22-0,33 9.4 3520 182 260 . 161 48 6,0
11, 0,22-0,33 52 3025 145 246 116 41 6,8
Obracms HedOCmamouHo20 YeiaNiCHeHUs (3aCyuauedst)
v v, 0,33-0,44 9,8 3550 187 320 200 45 6,4
v, 0,33-0,44 7.5 3300 181 318 192 45 6.5
v, 0,33-0,44 4,3 2740 133 338 149 46 5,5
\'% v, 0,44-0,55 9,8 3320 184 378 246 51 5,5
v, 0,44-0,55 6,4 2900 151 426 205 47 5,6
v, 0,44-0,55 4.4 2640 141 380 160 49 4.8
VI VI, 0,55-0,77 10,5 3520 194 558 330 48 5,7
VI, 0,55-0,77 8.8 2975 168 434 270 50 52
VI, 0,55-0,77 4,5 2590 143 411 260 52 -
VII vII, 0,77-1 6,7 2660 165 527 290 55 4,1
VII, 0,77-4 4,8 2450 145 465 202 56 3,8
Obracmes 00Cmamo4H020 y8nadcHeHust (61aNCHAS)
VIII VIII, 1-1,33 54 2330 152 573 320 58 3,4
VIIL, 1-1,33 3,8 2055 143 620 320 65 -
Tabnuma 1.2
Teni0-B1aro00ecne4eHHOCTh MOYBEHHO-KJIMMATHYECKUX 30H
Ilokazatenu yBiaa>KkHEHUs!
COﬂep)KaHI/IB BJIaru B
3oHa | 30Ha yBIaXHEHHs | I0YBE U YCIOBUS HOPMHU- [IpuponHbie 30HBI Dy & P P10 (TKT)
poBaHUsA ypoxKas Eo p Z d Zt
1 2 3 4 5 6 7 8
VIII | 136s1TOuHO Ocanku nipeBeImaroT | Taiira mpenmytie- >1,33 <0,75 >0,6 >1,6
BIIQJKHAS UCTIAPSEMOCTh CTBEHHO Ha INIEEBO-
MOA30JIMCTBIX U ITOJ-
30JIMCTHIX ITOYBAX
VII Bnaxxnas BepositHo cHmkenne | Taiira v TUCTBEHHbIE 1,33-1 0,75-1 0,6-0,45 | 1,6-1,3
yporKasi 3-3a U30bITKA | JIeca Ha TOA30JIH-
BJIard, 0COOEHHO Ha CTBIX ITOYBAX
HEMEITHOPHPYEMBIX
3eMisix. Pe3koe cHu-
JKEHUE ypoxKasl h3-3a
HEJIOCTATKa BIaru
MaJIOBEPOSTHO
VI Cnabo3acymi- Ocanky MEHBIIIE UC- Jlecocrens Ha Beime- | 1-0,77 1-1,28 ]0,45-0,35| 1,3-1,0-
JTUBast MapseMOCTH, POBO- | IOYHBIX YEPHO3EMAX (1,6-1,3)
JTUMBIC MEPOTIPUATHUS
HaIrpaBIIeHBI Ha TO-
TIOJTHEeHNUE, cOeperke-
HHUE 1 IKOHOMHOE pac-
XOJIOBaHUE BJIATH
A\ 3acyuuinBas To xe Tunuunas crens 0,77-0,55| 1,28-1,7 10,35-0,25| 100,7
Ha OOBIKHOBEHHBIX (1,3-0,7)
YepHO3eMax




Ipooonocernue maon. 1.2

1 2 3 4 5 6 7 8
v Ouens 3acymI- Konebanus ypoxas Crenb Ha FOXKHBIX 0,55-0,33| 1,8-3 0,25-0,15| 0,7-0.4
JUBast T1I0 TO/IaM CBSI3aHBI C | YEPHO3EMaX H
U3MCHEHHEM YBIAX- | TEMHO-KAaIITaHOBBIX
HEeHUS To4Bax
111 Cyxas HUcnapsiemocts 3Ha- [Tonynycteins Ha 0,33-0,22 | 3-4,5 0,15-0,1 0,4
YHUTEILHO MPEBBIIIACT | CBETIIO-KAIITAHOBBIX
ocaJKH. 3eMiie/ieNlie | HouBax
BO3MOXXHO TOJIBKO TIPH
HCKYCCTBEHHOM OpO-
HICHUH
II Ouens cyxas To xe [TycTbiast Ha OypbIX 0,22 4,5 0,1 -
Ho4YBax

B Tabn. 1.2, 1.3 nmpencraBiieHbl CIeIyrOIINE I1a-
pamMeTpBhL:

p
— OTHOIICHHUE OCAAKOB K HCIIapICeMOCTH

>0

(ron);

E
?0— OTHOLICHHUEC HCIIApACMOCTH K OCal-

kam (Ton); — OTHOIIEHHUE OCAJIKOB K CYMME Jie-

P
>d
¢umTa BIXHOCTH BO3AyXa B MWIIHOapax (ron);

P10
——(I'KT) — tennoobecnedeHHOCTh — OTHOIIEHHUE

>t
K CyMMe TeMIieparyp (3a MecsIlbl TEIJIOro Mepruoaa
— MIOHB-aBTyCT), yBenndeHHoe B 10 pa3 (B ckoOkax —
JUIs1 BOCTOUHBIX PAaHOHOB C MyCCOHHBIM KJIUMAaTOM).
[Ipu oOocHOBaHWMM MeNUOpaIii B Pa3IUYHBIX
MPUPOIHBIX 30HAX PEKOMEHAYETCSl YUUTHIBATH Clie-
JYIOIINE TIOKa3aTelld, XapaKTepU3yIOue ONMTHMAIb-
HbI (0€3011aCHBII) MEITMOPATUBHBINA PEIKUM:
® JIOITyCTUMBIE TIPEACITBI PETYIUPOBAHUS BIAKHO-

CTH KOPHEOOUTAEMOTO CJI0sI TIOUBHI U TITyOUHBI YPOB-
HsI TPYHTOBBIX BOJI;

® HampaBJICHHOCTH BIar00OMeHa MEXITy KOPHEO-
OMTaeMbIM CJIOEM TIOYBHI W TPYHTOBBEIMH BOJIAMH U
€ro HHTEHCUBHOCTD;

® [[OIYCTUMOE CONIEP>KaHNE TOKCUYHBIX COJICH B
MOYBE, KATHOHOB HATPUS M MAarHusl B IOYBEHHOM I10-
IJIOMIAIOIIEM KOMIUIEKCe U pH OYBEHHOTO pacTBOPA;

® TIpe/IeNTbHBIC 3HAYCHUS 00IIeH MUHEPATU3aAIHH
TTOJTMBHOW BOJIBI, COOTHOIIICHNE B HEW HATPHsI, KaJb-
uus u maraus, pH;

® KOMIUICKC arpOXMMHUYECKUX IOKa3aTesiaeH Io-
JIOpOAUS TOYB U HAINPABJICHHBIN XapaKTep MX HU3Me-
HeHus (EMKOCTb ITOYBECHHOI'O ITOIIOIIAIOIIET0 KOM-
TIJIEKCa, HACHITIICHHOCTh €T0 OCHOBAHUSMH, COIEPIKa-
HHUE TyMyca, COCTaB TyMyca, CONIep’KaHhe KaJbIIHsd,
azoTa u J1Ip.).

[Ipu mnpoBeneHHM KOMILICKCHBIX MEITHOPALUN
CENIbCKOXO3SMCTBEHHBIX 3€MENb JOKHO OBITH 00e-
CIICYCHO YJOBJIETBOPCHHUE BCEX YKA3AHHBIX KPUTEPH-
eB (tabi. 1.3).

Tabmnma 1.3

TpeGoBaHus K MpeaeiaM peryJIMpoBaHus BOTHOTO Pe:KHMAa, 00ecTieYHBAIOIIHM ONTUMATbHBII TUana3oH
CBOICTB MOYB /IS PAa3JIHYHBIX NPUPOAHO-KINMaTH4eckuXx 30H [WL.I1. Aiinapos, 2004 r.]

CBoiicTBa U KPUTEPHH, XapaKTEPU3YIOLIHE COCTOSHUE TIpHPOAHO-KIMMATHYECKHE S0HBI
H TUIONOPOAHC MO1B HEeuepHO3EMHas cTenHas apuHas
1 2 3 4
— 1-1,1 1 0,9-1
PaguMannoHHbIi HHIEKC CyX0cTH, R
OTHoOILLIEHUE OPOCUTEIBLHONW HOPMBI K OCaJIKaM 0,1-0,15 0,3 2-4
BnarooOMeH 1o4BbI ¢ IPyHTOBBIMH BOJaMHU 0,01-0,05 0,1
(oTHOIIEHUE UHOWIBTPAIIMH K CYMME OCAJIKOB U
OPOCHUTENIBHOW HOPMBI)
Munepanuzanus MoJUBHOM BOABI, I/ 2 0,5-0,6 1
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Ilpooonarcernue maéa. 1.3

1 2 3 4

IIpenenst peryaupoBaHus BOAHOTO peKUMa B 0,8-0,9 0,6-0,75 0,7-0,9
noisax ot Hb
PaBHOMEpHOCTH YBIIQ)KHEHUS 0,9-0,95 0,9-0,95 0,8-0,9
[Ipesernbl peryaupoBaHus COJICBOTO PEXKUMA B
[IOYBE:

Na/ VCa - 0,1-0,3 3

Na/ \Mg - 0,3-0,5 4
Copnepxanue Na* B I1IIK, % - 2-3 10
Conepxanne Mg* B IIIIK, % - 15 20
pH 5-6,5 6,5-7 8-8.5
CBolicTBa IT0YB
Conepxanne rymyca B cioe 0-50 cMm, % 4-6 2-2.5
CreneHp HACHIIIIEHHOCTH OCHOBaHUSIMU, % 95-100 100
CopneprkaHue BOIONPOUHBIX arperaros, % 40-50 20-30
TITIK, mr-3x8/100 © 20-30 30-40 10-15

OpoleHue 3eMeNnb OCYHIECTBIIAIOT C MOMOLIBIO
THJIPOMENINOPATUBHBIX (OPOCUTENBHBIX) CHUCTEM —
KOMIIJIEKCA B3aUMOCBSI3aHHBIX COOPYKEHUH, 3/JaHUH,
YCTPOMCTB, NMpeJHAa3HAuYCHHbIX Ul 3a00pa BOXbI U3
BOJTHOTO HCTOYHHKA, TPAaHCIOPTHPOBAHUS OPOCH-
TEJIbHOM BOJBI JIO OPOILIAEMOT0 MaccHBa M paclpe-
JIEJICHHs] 110 IIOJIMBHBIM Y4acTKaM, II0JIUBa 3EMENb, a
TaKKe OTBOJA C OPOLIAEMOrO MAacCHBA IPEHAXKHBIX,
COPOCHBIX U TPYHTOBBIX BOJI.

l'unpomenuoparuBHas (opocuTenbHas) cUcTEMa
(YHKIHOHUpPYET B COCTaBE MHOTO(AKTOPHOTO IpH-
POIHOTO KOMIUIEKCA, SIBJISIETCS €r0 COCTABHOM YacThio,
HPOSIBILIET criennduyaeckue QyHKIMH B IPOIIECCE B3aH-
MOJEUCTBHUSI C TPUPOIHOU CPEOH U, IO CYTH, SIBIISIETCS
CJIOKHBIM TIPUPOAHO-TEXHUUECKUM OOBEKTOM, COCTaB-
HOH YacThio arpoianmadra, obecriedanBaomnM pery-
JIMPOBaHUE KPYrooOOpOTa BOABI, BEIIECTBA, SHEPIUU
¥ MH(OPMAIMY B IPAHUIAX BIMSHUS MEIHOPAaTHBHO-
BOJIOXO3STHCTBEHHOTO KoMILTekca (puc. 1.1).

pokie bartops sospevicrens

/ :"'apuu onTUMU3aL

Puc. 1.1. CmpykmypHo-@yHKYuoHabHas cxema 2uopoMeruopamuHoll CUCTIEMbl
KAK CILOACHO20 NPUPOOHO-MEXHUYECK020 00beKmd

11



B cocTaB opocuTenbHOM CUCTEMBI BXOJST: OpOLIa-
eMasl IJI01Ia/lb; BOJOXPaHWINIIA; THAPOTEXHUUECKUE
(Bozo3a0opHbBIE, BOAOMEPHBIC, BOAOICIUTEIBHBIC,
COIIPSITAaIOIIUe), PHIOO3AILUTHBIE M PHIOOIPOIYCK-
HBIE COOPYKEHUS; OTCTOMHUKHU; HACOCHBIE CTaHIINU;
OpOCHTENbHAsI, BOIOCOOPHO-COPOCHAs U JApeHaKHASA
CeTH; IIOJIMBHAsL TEXHMKA; CPEICTBAa BHECEHUS arpo-
XUMUKATOB, yNPaBJICHNUS U aBTOMAaTH3alUU, KOHTPO-
JIs1 32 MEJTMOPATUBHBIM COCTOSIHUEM 3€MeIIb; OOBEKThI
9HEProcHA0KEHUS U CBSI3U; KUJIbIE 3[JaHUs DKCITya-
TAllMOHHOM CIYXOBI; JOPOTH; JIECHBIC IOJIC3aIUT-
Hble Hacaxkaeuus [1.6-1.14].

BeixonHbIMU ITapaMeTpamMy JEATENbHOCTH OPOCHU-
TEJIbHON CHCTEMBI SIBIISIFOTCS KPUTEPHH ONTHUMHU3ALMN:
YPOXKaHOCTB, IUIOJOPOAME TII0YB, 3PO3Hs, COpPOCHI,
¢bubTpanysi, 3arpsi3HEHHE OKpy»XKaromeld cpenbl. Ta-
KUM 00pa3oM, MEIHOpaTUBHAsl JIEATEIBHOCTh — 9TO
JTUATICKTHIECKIN TTPOTIecC, 00eCIICIMBATOIITHIA, C OMHON
CTOPOHBI, HEOOXOIMMBIN YPOBEHb MPOLYKTHBHOCTH
arpo3KOCUCTEM, C IPYTOM — yCTPAHSIONI HeTaTUBHOE
BO3/ICHCTBHE aHTPOIIOI€HHOM Harpy3KH Ha MPUPOIHYIO
cpeny 1 00ecHeunBaIOIINNA TOCTHKEHHE TMHAMUYECKO-
'O paBHOBECHSI KPYroo0OpOTa BEIIECTBA M SHEPTUH YKe
Ha 0oJiee HHTEHCHBHOM, TI0 CPaBHEHHIO C ITPUPOIHBIMU
IKOCHUCTEMaMH, YPOBHE IIPU YBEJIMYEHUH CKOPOCTH U
00BEMa OMOIIOTHYECKOTO KPyroooopoTa.

TexHuueckoe coctosiHME M 3PPEKTUBHOCTD 3KC-
TUTyaTallud TUAPOMEMOPATHUBHBIX CHCTEM OIpere-
JISIFOTCSL KOMIUIEKCOM BHEIIHUX M BHYTPEHHHX (hak-
TOPOB BOSHeﬁCTBHHI IIPUPOAHO-KIMMATUICCKUX
(BHETTHHE (DAaKTOPHI BO3IACHCTBUS HA TEXHUYICCKOC
coctosaue I'MC — HeynpapisieMble) U TEXHHKO-
9KCIITyaTallMOHHBIX (BHYTpeHHHE (DaKTOphI BIIHS-
HUSl HA TEXHUYECKOE COCTOSHHE M (PYHKIHMOHHPO-
Banue ['MC — ynpapisemble), B TOM YHUCII€ TEXHH-
KO-T€XHOJIOTMYCCKUX W OpraHU3alilMOHHO-YIIPAaBJICH-
YECKUX.

Buemnne (neynpasisiemple) (DaKTOpBI BO3AEH-
CTBHSL: KJIIMMAaTHYECKUE, TIOYBCHHBIE, THIPOreOIOrU-
YeCKHE yCIOBUS M KaueCTBEHHBIH COCTaB TPYHTOBBIX
U TIOBEPXHOCTHBIX BOJ IPUPOJHO-KIMMATHUECKON
30HBI, B KOTOPOH pacrojokeHa U (YHKIUOHUPYET
TUIIPOMEIMOPATUBHAS CUCTEMA.

BryTpennue (mpon3BOACTBEHHBIE) (PaKTOPHI BO3-
NEHCTBHS: TEXHWYECKHUH YPOBEHb THUAPOMEITHOpaA-
TUBHOU CHUCTEMBbI, MEIUOPATUBHON U JOXKAEBAIbHON
TEXHUKH, TEXHUYECKUX CPECTB U 000pyI0BaHUS ITPH
BBOJIe 00BEKTa B DKCILIyaTaIMIo0, TEXHOJIOTHYECKUH
periiaMeHT M PEeXHUM JKCIUTyaTalluyd TUAPOMETHOopa-
TUBHOW CHUCTEMBI.

OpocuTenbHble CHCTEMBI MOTYT OBITH C CaMOTEU-
HBIM B07103200pOM (BO/Ia TMOCTYIIAET M3 BOJOUCTOY-
HUKa B KaHAJbl 32 CYCT PA3HOCTH OTMETOK BOJHOH
MOBEPXHOCTH) U C MEXAHHMYECKUM BOJOMOABEMOM
(Boma momaércsi HACOCHOM craHImei). OTHOIICHHE
pacxoza Bojbl, MOJJAHHOM Ha T0JIe (Qﬂem), K KOJIHu4e-
CTBY, 3a0MpaeMOMy U3 HCTOYHHKA OPOIICHUS (Qﬁpym),
Ha3bIBaCTCA KOA(PPHUIIMEHTOM IIOJIE3HOTO JICHCTBUS
opocurenbHoi cucteMsl (KITI).

[Ipu panwoHaTPHOM HCHIONIH30BAHUU BOIHBIX
pecypcoB KII/] opocuTenbHON cUCTEMBI JUJIs XO35M-
CTBEHHBIX pacmpenenureneii pasen 0,8-0,9, s BHY-
TpUXO03sicTBeHHbIX pacnpenenureneid — 0,85-0,95,
Jutst BpeMeHHbIX opocutenet — 0,90-0,95, ms 3akpel-
Toii cetn — 0,95-0,98.

[To KOHCTPYKIIMM OpPOCHUTEIBbHBIC CHUCTEMBI MOA-
pa3ensioTCcs Ha OTKPBIThIE (Hanbojee pacmpocTpa-
HEHBI), KOTOPbIE UMEIOT KaHaJbl B 3€MJISTHOM pycCIie
(0ONMIIOBaHHBIE MM HEOOJMIIOBAHHBIE) WU JIOTKO-
BbIC KaHAJIbI, COOPY’KaeMble Ha Pa3IMYHBIX TI0 BBICO-
T€ OMOPAaX; 3aKPHIThIC OPOCUTEIILHBIC CUCTEMBI (HAU-
0oJee MPOTrpecCUBHbBI), B KOTOPBIX KaHAIBI 3aMEHEHBI
TpyOOIIPOBOAMH, U KOMOMHUPOBAHHbBIE OPOCHUTEINb-
HBIE CHCTEMBI — COYETaHNE OTKPBITHIX KaHAJIOB U 3a-
KpBITBIX TpyOompoBonoB. KIIJ[ opocuTenbHBIX cH-
CTEM PE3KO BO3pacTaeT MpU MPUMEHEHUU 3aKPBITHIX
TpyOOIpoBoI0B. Ha KpYyNMHBIX KOMOWHHPOBAHHBIX
CHUCTEMaX BOJIOBOJIBI BHICIIIUX MOPSIAKOB — OTKPBITHIE
KaHaJbl, pacrpe/ienTeNbHas U MOJUBHAS CETH — 3a-
KpBITBIE TPYOOTIPOBOIBI; HAa HEOOJBINMX CHCTEMax
pacmpenenuTeabHast CeTh — 3aKPBIThIE TPYOOIPOBO-
JIbI, TIOJIMBHAS — BPEMEHHBIC OPOCHUTEIH HIIU BBIBO-
JHbIE 00pO31bl. TUIBI OPOCUTEIBHBIX CHUCTEM yCTa-
HABJIUBAIOT Ha OCHOBAHUU TEXHUKO-IKOHOMHYECKOTO
CpaBHEHHUSI BAPUAHTOB JJII KOHKPETHOTO MAacCHBa
oporeaus (Tad. 1.4).

Tabmuua 1.4
Kaaccupukanus opocuTesIbHBIX CHCTEM
IIpusnax
TP — Tunsl OpOCUTENBHBIX CUCTEM KoHncTpykTiBHBIE 0COOCHHOCTH
1 2 3
Koncrpyknun opocurensioit | OTKpbIThIE Bce aneMeHTBl OpOCHTENBLHOM CETH BBITIOTHEHBI B BUJIC
cetn OTKPBITHIX KaHAJIOB WJIH JIOTKOB
3aKpbIThIC Bce aneMeHTBI OPOCUTENBHOM CETH BBITIOJIHEHBI U3 Ha-
TTOPHBIX WM OE3HATIOPHBIX TPYOOIIPOBOIOB
KomOunnpoBaHHbIe CouveraHne OTKPBITHIX KaHAJIOB M 3aKPBITHIX TPyOOIpo-
BOJIOB
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Ipoooncernue maon. 1.4

1 2

3

Crioco06 BOJOIIOAAYN CamoreuHbIe

Bomna MOCTYNacT U3 UCTOUYHHKA OPOIICHUSA CaMOTCKOM

C MexaHN4YeCKHM BOAO-
IOABEMOM

VcTOUHUK OpOIICHUS PACIIOIOKCH HIKE OpPOIIaeMOon
TUTOIIAH, TI0/1a4a BOABI OCYIICCTBISCTCS HACOCHOU
craHuuell (MauIMHHOE OPOILEHHUE)

CaMOTe‘IHO-HaHOpHHC

Boza caMOTeKOM TpaHCIIOPTHPYETCSI 110 3aKPBITHIM TPY-
00IpOBOJAM 3a CUET HAIOpa, CO31aBAEMOT0 €CTECTBEH-
HBIM YKJIOHOM MECTHOCTH

CTeneHp KaluTaaIbHOCTH CTa]_[I/IOHapHBIC

BOZ[OSa60pHBI€ COOPYIKCHUSI, HACOCHBIC CTAHLINU, OPO-
CUTCJIbHAA CCTh U MOJIMBHAA TEXHUKA 3aHUMAIOT ITOCTO-
SITHHOC ITOJIOKCHUEC

[TonycranuonapHbie

Bozno3abopHble cOOpyKeHHMs, HACOCHBIE CTAHLIU H OPO-
CHUTEIIbHAsI CETh 3aHMMAIOT MIOCTOSHHOE ITOJIOKEHHE, a
MOJIMBHASI TEXHUKA ITepeMeIaeTcs 10 MO0 B Iporecce
TIOJIUBA

IlepenBukHble

Bce aneMeHTBI CHCTEMBI — HACOCHBIE CTaHIIUH, OPOCH-
TeNbHas ceTh (pa300pHas) M MOJMBHAS TEXHUKA B TIPO-
Iiecce MOINBA EPEMEIAIOTCS ¢ TIO3UIMN Ha TTO3UINI0

CraroHapHO-CE30HHBIC

Pa3HOBUIHOCTE CTallMOHAPHBIX CUCTEM, IIPU KOTOPOH
BCE JIEMEHTHI CHCTEMBI B Ha4ajie BETETAI[IOHHOTO TIe-
pHoa MOHTHPYIOTCS Ha TI0JIE, @ B KOHIIE YOuparotcs

[To reomopdomornaeckomy IIpenropnast
PAcCIIONOKEHUIO

Bonozabop 6ecrurornaHOTO THITA. [TTaBHBIE KaHAIBI pac-
TI0JIArafoT BIOJIb WM TI0J OCTPBIM YIJIOM K Harpasiie-
HHIO YKJIOHA MECTHOCTH

Jomunuaas

Bomo3abop 0eCTITIOTHHHBIN WU ¢ MEXaHUYECKUM
MOABEMOM. MarucTpasbHblii KaHAJI OTXOIUT C YKIIOHOM,
MEHBIINM YKJIOHA PEKU

BonopaszaenbHbIX paBHUH
M IIaTO

Bomnozabop ¢ MexaHu4eCcKuM Mo heMOM. Maructpaib-
HBI KaHaJ IPOXOAUT 0 BOJOPA3ACIy C ABYCTOPOH-
HHUM KOMAaHJJOBaHUEM

1.2. Knaccudukaumsa TeXHONOrnm opoLeHnsa U TEXHUKU nonmea

IIpouecc opolieHHS  CEIbCKOXO35HCTBEHHBIX
KYJIBTYp peaau3yeTcsl ¢ TMOMOIIBIO Pa3IMIHBIX TEX-
HOJIOTHH (CII0OCOO0B) pacnpeziesieHus BOJIbI Ha TOJIe.

TexHoJsiorusi (cnocod) opoieHust 3eMelib, KOM-
IJIEKC MEpP W TIPUEMOB pacIipeiesicHUsT BOIBI Ha I10-
JIUBHOM YYacTKe U MPEBPAIICHHS BOIHOTO MOTOKA B
MMOYBEHHYIO U aTMOC(EPHYIO BJIATY.

Kiraccudukarust TEXHUKH ¥ TEXHOJIOTHHA OpPOIIIe-
HUSl OCHOBBIBACTCS Ha IPYIINE MPU3HAKOB, XapaKTe-
PHU3YIOLUX C JOCTAaTOYHOM MOJHOTON IIPUHIUIINAIIB-
HBIE OTIUIUTEIFHBIC 0COOCHHOCTH TPOIIecca TOTuBa

1 MEXaHu3Ma ero BO3/IEHCTBHS Ha PacTEHHE U Cpeay
(mouBa — TMpHU3EMHBIN clIOM BO3ayxa). [J1aBHBIE U3
9THUX NPU3HAKOB (Tadi. 1.5) — XapakTep U MEXaHU3M
nepeBosia BOJBI U3 COCTOSHUS BOJHOTO TOKa B CO-
CTOSIHME ITOYBEHHOM U BO3AYLIHOW BJIQXKHOCTH, CTe-
MEHb JIOKAJTbHOCTH KOHTAKTOB BOJbI M IOYBHI, AJIH-
TEJIHHOCTh U HENPEPHIBHOCTH MpOIiecca OpPOLIEHHUS,
WHTEHCUBHOCTH BOZOIOJAYHM W CTEIICHb €€ COOTBET-
CTBUSI UHTEHCUBHOCTH BOJIOTIOTPEOJICHUS PACTCHHS-
mu [1.13, 1.14].
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IlesieBoe HA3HAYEHNE M OCHOBHbIC (YHKIIMHU NOJIHBA

Tab6numa.1.5

FCHepaJ'ILHaSI OCIb

OOecneueHue paCTeHI/Iﬁ OJIHHUM U3 (i)aKTOPOB KU3HHU — BO,Z[OI>'I AJI IOJIy4UCHUs, HE3aBUCUMO OT
IIOTOAHBIX YCHOBHfI, SKOHOMHUYECKH U SKOJIOTMUYECKH 000CHOBAaHHBIX YpoOXacB B 30HAX HEAOCTA-
TOYHOI'O U HGYCTOﬁQHBOFO YBJIAXKHCHU S

OCHOBHBIE LIETTH
BO3JEUCTBUS HA
pacTeHue u cpemy
0oOUTaHHA B TIPO-

‘YnpaBiieHrne BOTHBIM PEKUMOM MTOUBHI,
CO3/IaHNE HEOOXOIMMBIX BIIaro3arnacos B
MI0YBE M MOJIEP’KaHNE UX HAa ONTHMAIbHOM
YPOBHE, ITPEOTBPAIICHIE TIOYBCHHOH 3a-

HamnpasnenHoe Bo3-
JIeiCTBHE HEMOCPes-
CTBEHHO HA pacTeHue,
PETyIMpOBaHHE €TO

Hampasnennoe Bo3nei-
CTBHE HA MUKPOKJINMAT
TIPU3EMHOTO CJIOSI BO3/TyXa
3a CYET TOBBIIICHHS €TO

1iecce yIpaBlIeHHsT | CyXH BOZHOTO PEKUMA, BIIXHOCTH, CHWDKECHHUSI 1O~

BOJHBIM (haKTOPOM BHEKOPHEBOE MUTAHME | CIICACTBHUI M IIPEIOTBpAILE-
pacTeHust Bonon HHUe atMoc(epHoit 3acyxu

Hononuurensusie | PerynupoBaHue IIpenorBpaienue M3menenue cocra- HamnpasnenHoe usmenenue

LeNH «ITO00IHOTO»
BO3JEICTBUS MPO-
1[ecca OpOIIeHHS
Ha (aKTOPHI KU3HH
pacTeHuit

BO3AYIIHOTO U Ha-
MIPaBICHHOE N3Me-
HEHHE TETUIOBOTO
peXrMa TIOYBEI,
AKTUBU3AIIHS JKH3-
HEJCSATSTLHOCTH
MHKPOOPTaHU3-
MOB, COXpaHEHHE
(TIOBBIIICHHE)

CTPYKTYPBI U BO-
JIOTIPOYHOCTH

rnobeEMa coJiel B BEpX-
HHUE TOPH30HTHI, BBIHOC
COJIEH B IPEHAXKHYIO
CETb TPH MPOMBIBHBIX
TTOJIMBaX

Brecenue B mo4By
BMECTE C IOJIMBHOM
BOJIOM AJIEMEHTOB
MUHEPAJILHOTO U Op-
FaHUYECKOI'O ITUTAHHS,
XUMHUYECKUX MEJTHO-
PAHTOB, FepOUIUIOB

Ba 1 KOHLIEHTPALUH
KJIETOYHOTO COKa pac-
TEHHUs1, HAIIPaBICHHOE
MU3MCHEHNE TeMIIepa-
TYypbl JIUCTOBOM 110-
BEPXHOCTH M MHTCH-
CHBHOCTH TPAHCIIHPA-
MW, aKTHBHU3ALHS

TEIJIOBOTO PEKUMA TIPH-
3eMHOTO CJIOSl BO3/yXa,
CHIDKCHHUE aMITIIUTY/IbI
CYTOYHBIX KoneOaHuit
TEMIIepaTypsl, IPEAOTBPaA-
IIEHUE ¥ yMEHBIICHUE OT-
pHLATENbHBIX TOCIEACTBIN
3aMOpPO3KOB, N3MCHEHHE
cocTaBa BO3/yXa IPH BHE-
CEHUU C MOJIMBHOU BOIOM
ra3000pa3HbIX XUMHIECKUX
BEILIECTB

NwmeroTcs clieqyromme TEXHOJIOTHU OPOIICHHUS
(Tabmn. 1.6):

® 1108epPXHOCMHbIL NOAUG 3AMONIEHUEeM, HANy-
CKOM no nonocam, xorja Boga cioem 1-20 cMm, nepe-
pacmpenenssich 0 MOBEPXHOCTHU MOYBBI, YBIIAXKHSICT
ee, TVIaBHBIM 00pa3oM, MO BO3JEHCTBUEM TpaBUTA-
LIMOHHBIX CHUJI,

® 71106epXHOCMHbBLIL NO 60pPo30am, KorJaa Bofa, Tie-
pemeniasck 1o TpeOHe-BaHHOW MMOBEPXHOCTH TTOYBBI
CJIOEM B HECKOJIbKO CAaHTUMETPOB YBIIAXKHSET €€ IO
BO3ICUCTBUEM IPABUTALIMOHHBIX U KAMIUISIPHBIX CUJ;

® KanenbHblll, KOTAa BOJA IOJAETCS B BUJIE OT-
JENBHBIX Karelnb J1-2 MM WM CTpyH Herocpes-
CTBEHHO Ha JIOKAJIBHBIN YYaCTOK ITOBEPXHOCTHU TIOJIS
1, HE Tepepacipeersisich 10 Hel, YBIKHSIET ITOYBY,
[JIaBHBIM 00pa3oM, MoJ] BO3IEHCTBHEM KalMIIISPHBIX
CHII,

® Jovicoesanie, KOTJa UCKYCCTBEHHO CO3/IaHHBIN
JIOXK 1B ¢ KaruisimMu (J0,5-2 MM yBITQXKHSICT IPU3EMHBIN
CIIOM BO3/yXa, HAJI3EMHYIO YacTh PAacTEHUW U CIIOH
ITOYBHI ITOJ BO3JACHCTBHEM KaMMULIPHBIX CHII 03
repepacipeie]IeHs BOJIBI 10 MOBEPXHOCTH TTOYBHI;

® as5po30nbHOe YenadicHeHue (MENKOIUCIIEPCHOE
JIOKJICBAHUE), KOTJa MCKYCCTBEHHO CO3JaHHBIN Ty-
MaH ¢ Kamwmivu pasmepom 100-500 mk, pacmpene-
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JISIICH BETPOM HaJl MOJIEM, YBEIUYHUBACT BIAYKHOCTh
MPU3EMHOTO CJIOS BO3[yXa, YBIAXKHIET HAJA3EMHYIO
YacTh PACTEHUN M YACTUYHO MOBEPXHOCTHBIA CIIOH
MOYBBI TTOJI BO3JIEMCTBHEM KalWJUISIPHBIX CHJI M 3a
CYET KOHJICHCAIIUU BIIATH;

® gnympunougentuili (MOAMOYBECHHEIN), KOTAa
BOJIa PACIIpEAEIIseTC MO0 BCEH OpOIIaeMOM IIOIa-
JI1 WIIA Ha JIOKAIBHOM YYacTKe TI0 MOPHUCTBIM (TIep-
(opupoBaHHBIM) TpPyOUaTHIM YBIKHHUTEISIM U
KPOTOBMHAM HETIOCPEIICTBEHHO B IMTAXOTHOM (ITOJIa-
XOTHOM) CJIO€ TTOYBBI, YBIIAXHSIS €€ M0 ICHCTBHEM B
OCHOBHOM KaITWJIJISIPHBIX CHIT;

® GHYMPUNOYEEHHO-KANEbHbIL, KOTJa BOJa pac-
MIpeaeNsaeTcss Ha JOKaJbHBIX yYacTKaxX MO W3 TMO-
PUCTBIX YBIQKHUTENEH WM MHKPOBBIITYCKOB HETIO-
CPEICTBEHHO B OCHOBHOM ITOJT IEHCTBUEM KaITUILISIP-
HBIX CHJ;

® no0semublll (CyOMppuraius), KOIJa HCKYyC-
CTBEHHO IOJHUMAIOT YPOBEHb TI'PYHTOBBIX BOJA H
YBIOKHEHHE KOPHEOOMWTAeMOTO CJIOSl TIOUBBI MTPOMC-
XOJIUT 3a CYET KaIMWJUIIPHOTO MOTheMa BIIary;

® KOMOUHUPOBAHHBIL O0HCOEBATLHO-NOBEPXHOCT-
Hblll — YACTHYHOE PacIpe/ie]ICHUEe BOJIbI 110 TTOBEPX-
HOCTH C YBJI&XKHCHUEM CJIOS TTOYBBI TIOJ JCHCTBHEM
IPaBUTAIMOHHBIX U KaNWUIAPHBIX CHJI, & TaKKE B



BUJIC OISl WJIM TYMaHa B OCHOBHOM HaJ[3eMHOH Ya-
CTH pacTeHU U MIPU3EMHOTO CJIOSl BO3IYXa;

® KOMOUHUPOBAHHBIUL 00HCOEBANLHO-EHYMPUNOH-
6eHHbIll, KOTJa BOJA YaCTUYHO DPAacCIpeeNsiercsl He-

MTOCPEICTBEHHO B TIOYBEHHOM CIIO€ TIOJ] ICHCTBHEM B
OCHOBHOM KaITWJUISIPHBIX CHJI U B BHJIE CKYCCTBEH-
HOTO JIOKJS WM TyMaHa YBIQXHSET MPU3EMHBIN
CJIOM BO3[yXa U HAJA3EMHYIO YacTh PACTCHUI.

Tabmuua 1.6

TexH0J0ruy MoJMBa U UX OTJIMYUTEIbHbIE NMPpU3HAKHU

OCHOBHBIE OTIMYUTEIILHBIE
MIPU3HAKH

Texnomorus TIOJINBA, XapaKTCPUCTUKA OTIIMIUTEIIBHBIX IIPU3HAKOB

1. Mexanu3m nepeBojia BOJIbl U3 CO-
CTOSIHMSI TOKA B COCTOSTHHE ITOYBEH-
HOH M BO3YIIHOM BIa>XKHOCTH

1.1. [ToBepXHOCTHBIH MMOJIUB 3aTOTUICHUEM 10

YeKaM, HaITyCKOM TI0 TI0I0cam

1.2. TIoBepXHOCTHBIN MOJIUB TI0 GOpO3aaM

1.3. KanensHOE OpOITIEHNE ¢ TOBEPXHOCTHBIM BOAOpACTIpeeliCHUEM
1.4. JloxxaeBaHue

1.5. A3p0o30IBpHOE YBIAKHEHUE (MEIKOAUCIIEPCHOE JOXKICBAHNUE)
1.6. BHyTpUTIOUBEHHOE OPOIICHNE

1.7. KanenbHo€e OpoLIeHNE ¢ BHYTPUIIOUBEHHBIM BOAOPACIIPENEIEHUEM
1.8. PerynupoBanue ypoBHS IPyHTOBBIX BOJ

(cyOuppwurars)

1.9. KoMOMHUPOBAHHBIH JT0KIEBATBHO-TIOBEPXHOCTHBIN OB

1.10. KomOuHIpOBaHHBIH 10K 1€BaTHHO-BHY TPUIIOYBEHHBIN TTOJINB

2. JIMUTEIBHOCTD U HETIPEPHIBHOCTD
mporiecca

2.1. Ilepuomuveckoe (TpaguIIiOHHOE) OPOIICHNE
2.2. HempepbIBHOE OpOIIIEHUE

3. CreneHp JTOKAILHOCTH

3.1. I'moGanbHOE (TpaAMIIMOHHOE) OPOIIIEHUE
3.2. JlokanpHOE OpOIICHNE

4. IHTeHCHBHOCTH BOAOMOIAYH
CTEIIeHb €€ COOTBETCTBHSI MHTEH-
CHUBHOCTH BOAOIOTPEOICHUS

4.1. BBICOKOMHTEHCHBHOE aCHHXPOHHOE OPOIICHHE
4.2. MaJIOMHTEeHCUBHOE a0COTIOTHO CHHXPOHHOE OPOIIIEHUE
4.3. MaJIONHTEeHCUBHOE CHHXPOHHOE OPOIIIEHUE

5. TexHn4eckue penieHns Bogopac-
IpesieneH s

5.1. Bomoo6opoT Mex/1y MOJUBHBIMU YCTPOHCTBAMHU, paOOTAIONIHIA B OJTHOM

TEXHOJIOTHYECKOM IHKIIE (TPaJUIIMOHHOE OPOIICHHE)

5.2. AKKyMyTUpPOBAaHUE BOABI Y TIOJIMBHBIX YCTPONUCTB MIIH IPYTITBI MOJUBHBIX

YCTPOMCTB (Mara3uHHOE OPOIICHHE)
5.3. Boponenenue 6e3 B0J0000pOTa M aKKYMYJITUPOBAHHS

JINMUTENHEHOCTE M MHTEHCUBHOCTH BO3JIEHCTBHS Ha
pacTeHue U cpely ero OOMTaHUs B TCUCHHUE BETETAIIN-
OHHOTO TIEPHO/IA, OTACTBHBIX (ha3 Pa3BUTHS PACTEHUI
M CyTOYHOTO IUKJIA — OIPEIEIISIONIIE XapaKTePHCTH-
KM TIpoIecca opolneHus. 110 cTeneHn mprOInKeHus
MHTEHCUBHOCTU BOJIOIOIAYM K MHTEHCUBHOCTU BO-
JIOTIOTPEOJICHUST OPOIIICHUE PA3THYAIOT:

® a0COIOTHO CHHXPOHHOE — BOOIO/Iava TOJTHO-
CTBHO COOTBCTCTByeT H3MeH5[IOIlIeI71C§I NHTCHCHUBHO-
CTH BOJOTIOTPEOIEHUS Ha TPOTSHKEHUH TIOJHBHOTO
HepHro/Ia U CyTOYHOTO IHKJIA;

® CHHXPOHHOE — MOHOTOHHAsI BOJOIIO/Ia4Ya B TeUe-
HHUE CYyTOK B COOTBETCTBHH CO CPEAHECYTOYHOM WH-
TEHCUBHOCTBIO BOJIOTIOTPEOJICHUS;

[ ] aCI/IHXpOHHoe — HUHTCEHCHUBHOCTH BOAOIIOdAYU

00JIbIlIe MTHOBEHHON M CPEIHECYTOYHOW WHTCHCHB-
HOCTH BOJIOTIOTPEOJICHUSI.

Kaxnomy cnocoby monvBa IpUCyIId CBOW THITHI
MOJIMBHOM TEXHUKH, BOJOIOABOJAIIECH W BOmOpac-
npenenuTeNbHoM cetu. [1o Tuy Bogopacmpenenenus
MPEIyCMOTPEHBI CIEAYIOIINE TEXHUUECKUE PELICHUS
OpPOCUTEIBHBIX CUCTEM:

[ J BOILOO60pOT Mexq[y OTACJIBbHBIMU ITOJIMBHBIMU
YCTpOMCTBaMHU WM TPpyNIaMHu yCTPOUCTB, paboTaro-
[IMMH B €JMHOM TE€XHOJOI'MYECKOM IMKIIE, KOTJa I10-
JIUB UIMH TIPOBOJIST TIOOYEPETHO;

® AKKYMYJIHPOBaHHE 00HEMOB BOJIBI B CIICIIHATBEHBIX
pe3epByapax HEMOCPEACTBEHHO Y MOJIMBHBIX YCTPOMCTB
WJIU Ha BOIOIOABOIAIIEN K HUM CETH TSI 00eCIIeUEHUs
TEXHOJIOTMIECKOTO MPOIECCa OPOIICHUS;
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e 1pocreiiimee BomoaeneHue 6e3 BomgooOOpo- Kaxnprii cocod mmeer CBOIO TEXHOJIOTHIO TIO-
Ta ¥ aKKyMYJHPOBaHUS OOBEMOB BOJBI Ui OJHO- JIMBA, XapPAKTEPH3YIOUIYIOCS ITOCIEIOBATEILHOCTHIO
BPEMEHHON HENpephIBHON PabOThl BCeX MOJMBHBIX —OIEpaluil mporecca BOJOpacIpeaeIeH s, CTEICHBIO
YCTPOHCTB OPOCUTENLHON CUCTEMBI (YUacTKa). HX MEXaHU3alllu U aBTOMATHU3aLUH, 0COOCHHOCTIMH

KOHTAaKTOB BOJIbI C PACTEHHUEM U CpPElIoi ero oodmra-
Hus (tabmn. 1.7).

Tabmuma 1.7

KJ'laCCﬂ(l)l/lKa[IMOHHaﬂ cXeMa TeXHOJIOTUi ¥ TEXHUKH IMOJIHBAa

OcCHOBHBIE TapaMETPbL

yIpaBisieMblil
MOJIUBHOM TOK, JI/C
Ha 4eJIoBeKa

1 2 3 4
THosepxnocmuulii cnocob noausa

[TonuBHast nepeHocHast apMarypa (cu(oHbl, TPyOKH, IIUTKH) C 1-2 0,3-1,5 30-50
3200pOM BOJIBI U3 OTKPBITHIX OPOCHTEIICH
[epenBuxHBIE OIUBHBIE TPYOOITPOBO/IBI )KECTKOTO THIIA 20-100 30-100 30-100
(ObIcTpOpa30OpHBIC, KOJICCHBIC, NUICH(BI) MO3UIIMOHHOTO ICUCTBUS C
3a00POM BOJIBI U3 OTKPBITHIX OpOCHTENeH U TpyOorpoBooB Tuma PT
u jp.
[lepeaBrKHBIE TONNBHBIE THOKHE TPYOOIPOBO/IBI MO3UIIMOHHOTO 5-60 30-100 30-100
JICUCTBHSI C 3200POM BOJIBI M3 OTKPBITBIX OPOCHTEINCH 1
TpyOOIIPOBOAOB
IlonMBHBIE MALLIMHBI U arPEraThl ¢ KECTKUMU EPEABUKHBIMU 20-100 50-200 50-100
TpyOOIIPOBOAaMH ITO3UIIOHHOTO neiicTBus Trma [1T-260 ¢ 3abopom
BOJIBI M3 OTKPBITBIX OPOCHUTENIEH

[TonvBHAs TeXHUKA W MPHHIUIT BOAOPACTIPEICIICHHS paboumnii paboumnii
Harnop, klla pacxon, ji/c

TToauBHEIC IIJIAHTOBBIE MAIIMHEI TO3ULMOHHOTO aekcTBus ITTTA-165, 10-100 150-500 75-250
[ITA-165Y, ITITA-300 ¢ 3a00poM BOABI N3 OTKPBITBIX OPOCHUTENEH

[TonuBHBIE 1BYXKOHCOJIbHBIE MAIIIMHBI CO [IUIAHTOBBIMU 50-150 100-200 50-100
BOJIOBBIITYCKaMH, padOTaloHe B JBIYKEHUH U TO3ULIMOHHO ¢ 3a00poM
BOJIbI M3 OTKPBITBIX OpOCUTENIEH

[TonuBHBIE MINPOKO3aXBaTHbIE KOJIECHBIE MAIIMHBI CO IIJTAHTOBBIMU 100-300 40-100 40-100
BOJIOBBIITYCKaMH MJIM TIOJIMBHBIMH IUIEH(AMU MO3ULIUOHHOTO
JICHCTBUS ¢ 3a00pOM BOJIBI U3 CETH TPYOOIIPOBOIOB

CranmoHapHbIe CUCTEMBI C 3aKPBITHIME EPPOPUPOBAHHBIMU 100-300 - 40-100
MOJIMBHBIMH TPYOOIIPOBOJIAMHU
CraroHapHbIe aBTOMAaTH3UPOBAHHBIE CHCTEMBI ¢ HA/I36MHOM 5-100 - 100-200

BOZIOPACIIPENEIUTEIBLHON CEThIO (JIOTKM U HU3KOHAIIOPHBIE
TpyOOITPOBO/IBI C BOJOBBITYCKaMN)

Jlooicoesanue
KopotkocTpyiiable qoxaeBanbHble ycTaHOBKH THa KIY- 200-300 20-40 10-15
56M. CpenuecTpyliHbie oxkaAeBaIbHbIe ycTaHOBKH (KI-50). 300-500 25-50 10-20
CpenHecTpyiHbIE HOXK/I€BAbHbIC HITEH(BI
300-500 25-50 125-250
(oauH TpakTOp
Ha IISITh
nuieidoB)
JIByXKOHCOJIbHBIE KOPOTKOCTPYIHBIE JOXK/I€BAJIbHBIE MAIIIIHEI, 200-300 100-150 50-150

paboTaromrue B ABIKCHHA C 3a00pOM BOJIBI H3 CETH OTKPBITHIX
opocuteneit, IJA-100M, IJA-100MA

JIByXKOHCOJIBHBIE CPETHECTPYHHBIE 1 KOPOTKOCTPYIHbIE MAIINHBI, 200-500 50-150 100-300
paboTaromniyie B IBUKSHNH 110 KPYTy Ha MO3UIMH C 3200pOM BOJIBI U3
ceTu TpyOoIpoBoJOB

[ITupoko3axBaTHBIE CpeTHECTPYHHBIE MHOTOOIIOPHBIE 0K/ /I€BAJIbHBIC 400-500 60-120 120-240
MallIHbI HO3UIIMOHHOTO JISHCTBHS C 3a00pOM BOJIbI U3 CETH
TpyOompoBoaioB «BomkaHkay, «JHemp»
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Ipooondcenue maon. 1.7

1

2

3

4

H_[I/IpOKOBaXBaTHLIC CpeZ[HCCprﬁHBIe JOXICBAJIbHBIC MAIIIMHbI,
pa6OTaIOH.II/Ie B IBMOKCHUHA q)pOHTaJ'IBHO C 3360p0M BOJBI U3 OTKPBITHIX
OpOCHTeJ’Ieﬁ u TpOHHGﬁHHX BOAOBOAOB, a4 TAKIKE U3 BHICOKOHAIIOPHBIX
1IJIaHT'OB

500-800

50-100

100-200

CaMOXO/THbIE [IIMPOKO3aXBATHBIE CPEJHECTPYIHBIE 0K /ICBATIbHbIC
MallKHbI, pabOTAIOIIKE B JIBUKEHUH 110 KPYTY € 3a00pOM BOJIBI U3
ceTu TpyOonpoBoIOB

500-800

50-100

200-400

JanbHecTpyitHbIC JOKACBATIbHBIC MAIIINHBI, PA0OTAIOIIIE HA MO3UIIMH
0 KPYTY WITH CEKTOpPE ¢ 3a00pOM BOJIBI U3 OTKPBITHIX OPOCUTEINCH U
TpyOOITpOBOIOB

500-1000

50-150

50-150

CaMoxo/HbIe JANbHECTPYHHBIE U CPeTHECTPYHHBIE MAIIIMHEI,
pabotatorue mpu GPOHTATHLHOM IBHKEHUH C 3200pOM BOJIBI U3
BBICOKOHAIOPHOTO IIJIaHTa

300-600

15-40

60-200

ITepenBurkHbie MalIMHBI (YCTAHOBKH) a3p030JIbHOTO OPOIIEHUS
TTO3UITMOHHOTO JISHCTBHS ¢ 3200pOM BOJIBI M3 TPYOOIIPOBOIOB

500-1000

10-30

10-15

ABTOMAaTN3MPOBAHHbBIE KOMILIEKTHI CE30HHO-CTALMOHAPHOTO
000pyIOBaHUs C NANBHECTPYHHBIMU U CPETHECTPYHHBIMH
JIOKJIEBAIbHBIMHU AMIapaTaMu

300-600

20-50

50-100

ABTOMaTI/IBI/IpOBaHHBIe KOMILJICKTBI CE30HHO-CTAMOHAPHOTO
O60py,IlOBaHI/I$[ JJISI CMHXPOHHO-UMITYJIBCHOT'O TOXKICBAHUA

300-600

20-50

80-300

CTa]_II/IOHapHLIe ABTOMATU3UPOBAHHBIC CUCTCMbI, CTALlTMOHAPHBIC
CHUCTEMbI, B TOM YHCJIC aBTOMAaTU3UPOBAHHBIC, C I[aJ'ILHCCprﬁHLIMH n
CpeﬂHeCprfIHHMPI AO0XKJACBAJIbHBIMMU ariraparaMu

300-600

60-150

BHympunouseHHoe U KaneiavHoe o,

pouierue

FI/I}IpO6ypBI U MHXKXCKIIMOHHBIC MAallIMHBbI JIsI O4aroBOro BHECCHU S
BOJIBI 1 PACTBOPOB YI0OPEHHI HEMTOCPEICTBEHHO K KOPHSM PAaCTeHUIN
¢ 3a00pOM BOJIbI M3 TPYOOTIPOBOJIOB U MEPEIBUKHBIX EMKOCTEH

200-10 000

1-10

1-10

MarmuHs! 711 BHY TPUIIOUBEHHOTO OPOLICHUS € 3arTyOsieMbIMU
TIOJIBIMU PBIXIIUTENISIMH, paOOTAIOIIIE B IBIXKCHUH € 3200pOM BOJBI U3
HaMopHBIX IUIAHTOB ¥ BOAOBOIOB TPOJUICHHOTO TUIIA

100-300

20-50

20-50

CranmoHapHasi CHCTeMa BHYTPUIIOYBEHHOTO OPOILICHHUS C
YBIQKHUTEJISIMH B TIOJIITAXOTHOM TOPU30HTE (T1ep(hOopHpOBaHHBIE
TUTaCTMAacCOBBIE TPYOOIIPOBO/IBI, TOHYAPHBIE TPYOKH, TepMETHIHbIE
TPyOOIIPOBO/IBI C OYATOBBIMH YBIAKHUTEIISIMHA)

1-100

20-500

CranmoHapHble CHCTEMbI BHYTPUIIOYBEHHOTO OPOIICHUS €
peryJimpyemMbIM yPOBHEM TPYHTOBBIX BOJ 33 CUET MH(WIBTPALIUH
13 OTKPBITHIX KAaHAJIOB WJIH PEryIUPYIONINX JIPeH (ABOMHOTO
PeryIupoBaHs)

1-100

20-100

CTaIII/IOHapHI)IG CHUCTEMBbI KaIllCJIbHOTO OPOMICHUA ¢ HAA3EMHBIM
1 MMOA3EMHBIM PACIIOJIO0XKCHUCM yBJ'Ia)KHI/ITeJ'ICf/'I C KallCJIbHULIaMU
Pa3JIMIHOI0 TUIld

50-200

5-20

KOM6UHMP06(1HHIJZ€ cnocobwl nonuea

JIBYXKOHCONIFHBIE TIONIMBHBIC MAIITHEI C JOKICBAIFHBIMI HACAIKAMU
1 IIDTAHTOBBIMH BOJIOBBITYCKaMH, paboTaroIe TO3UIIHOHHO

1 B IBIKEHUH C 3a00pOM BOJIBI U3 OTKPBITOTO OPOCHTEIIS WITH
TPOJUIEMHOT0 BOAOBOIA

200-400

100-200

50-100

[ToMBHBIC MIMPOKO3aXBATHBIE KOJIECHBIC MAILIMHBI C JI0KICBATLHBIMH
HacaJIKaMH Y [JIAHTOBBIMH BOJIOBBIIYCKaMH HJIH ITIOJIMBHBIMU
nutefigamu, padoTaronye Mo3UIMOHHO ¢ 3a00pOM BOJIBI U3
TpyOOIIPOBOIOB

300-400

40-100

40-100

BHyTpI/IHO‘-IBCHHO-IIO)K,HGB&HBHLIC MalllruHBI C JOXKICBaJIbHBIMU
HacaaKaMH U 33FHy6H$ICMBIMI/I MOJIBIMH PBIXJIUTCIISIMHU, pa60TanmHe
B IBUKCHUU C 3a60p0M BOJAbI U3 HAITOPHBIX HIJIAHT'OB WJIK BOAOBOAOB
TpOJ'IJ'[eﬁHOFO THIIA

100-500

20-50

20-50

CTaHI/IOHapHLIe JOXKICBAJIBHO-IIOJIMBHBIC CUCTEMBI C 10K/ICBaJIbHBIMHU
anraparaMu U NIOYBCHHBIMHA YBJIQXKHUTCIAMU

200-600

20-50
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TexHOMOTHH M TEXHUKA OPOIICHUS JOHKHBI OTBE-
YaTh CIEAYIOUINM TPEOOBAHUSAM KadyecTBa TEXHOJO-
TUYECKOTO TpoIiecca:

® peryJiMpoBaHUE BOIHOTO PEKUMa KOPHEOOUTAe-
MOTO CJIOSI TIOUBBI B COOTBETCTBUU C IUKIUYHOCTHIO
MPUPOJHBIX TPOIECCOB, O0eCIeunBas Yepe0oBa-
HUE Pa3NYHBIX YPOBHEH YBIQ)KHEHWS HA KOHKPET-
HOM yYacTKe B pa3HbIC TONbI, YTO XapaKTEPHO IS
€CTECTBEHHO-CKJIA IBIBAIOIIETOCS THIPOIOTHYECKOTO
U THAPOMETEOPOJIOTHUYECKOTO PEKUMOB MPUPOAHO-
KJIIMMaTUYECKUX 30H;

® TIOJICPKUBAHUE B MOYBE TPEOYEMBIX BOTHOTO
Y CBSI3aHHOTO C HUM BO3/AYIIHOTO, TUTATEIHHOTO, CO-
JIEBOTO W TEIUIOBOTO PEXHMMOB, 0OECIIEUYUBAIOIINX B
KOMIUTEKCE C arpOTEXHHUKOH BRICOKOE YKOHOMUYECKOE
IJI0ZOPOIUE MOYB, TOTYUEHHUE IITAHUPYEMBIX U yCTOU-
YUBBIX YPOXKAEB CEIHCKOXO3SIMCTBEHHBIX KYIBTYD,
TaKKe JOXKIACBAHUE, MUKPOIOKICBAHUE U a3PO30JIb-
HOE JIOKIeBaHNE, KOTOPBIE JOJKHBI CTIOCOOCTBOBATH
PETYIUPOBAHUIO BIAYKHOCTH IIPU3EMHOTO CIIOS BO3ILY-
xa;

® peanu3alys C MOMOIIBI0 TEXHUYECKUX CPEICTB
OPOIIIEHUS TEXHOJIOTUH «TOYHOTO OPOIIEHUS» 1 (Hop-
MUPYIOIIEH HCKYCCTBEHHBIH JOXKIb, ONM3KUI 110
KadeCTBEHHBIM XapaKTEPHUCTHKaM K €CTEeCTBEHHBIM
JIOMKISIM «CPEIHEH» CHIIBI, C KaIuIiMH, TaaloliMH
MPAaKTHYECKH BepTHKAIbHO, mpu D0,5-1,0 MM, uH-
TeHcuBHOCTH A0 0,25 MM/MUH U PaBHOMEPHOCTH pac-
npeneneHus mo miomanu He menee 0,9 (K3I1=0,9),
yaensHO# aueprueit o 0,1 Br/m?, obecreunBaromeit
parnmoHabHOE ucnoak3oBanue Boas! (KMB=0,8-0,9),
TIOBBIIIICHNE HAJIE)KHOCTH, YIy4IIeHHEe YCIOBHUH W
0e301MacHOCTH TPy/a, TPUMEHEHHE HOBBIX TEXHOJO-
TUH U MaTepuasioB, CHUKECHUE BO3ACHCTBUS XOJOBBIX
CHUCTEM Ha TOYBY, Marepuaio- U IHEPrOeMKOCTH,
YHU(PUKAILMIO MOAYJICH 1 COOPOUYHBIX SIUHUILI, BHICO-
KM€ KaueCTBO U MPON3BOTUTEIHLHOCTD TPY/a, dPTOHO-
MUYHOCTH;

® oOecrieueHHe COXPaHEHUS U TOBBIIICHUS ILIO-
JIOPOJIVSI TIOUBBI; MIPEYTIPEKICHIE 3aCOICHUs, 3200-
JAUMBAHUS U JPO3UU, YXYIUICHUS MEITHOPATUBHOTO
COCTOSIHUS TIPWJICTAIONINX 3eMenb; yBennuenne K31
(me menee 0,95) 3a cueT YMEHBIICHHS MPOTSHKEHHO-
CTH OPOCHUTEIIEHOH CeTH;

® MHOTIOIIEJIEBOE MPUMEHEHHE OpPOCHUTEIbHOMU
CETU U MOJMBHOU TEXHUKU JJIs BHECEHUS BMECTE
C BOJIOW yJOOpECHUI, MUKPO3JIEMEHTOB, TIECTHIU-
JIOB, XUMHYECKUX MEIHOPAHTOB, POCTOBBIX Be-
IECTB.

Br16op TexHONOTHIA ¥ TEXHUKH OPOIIEHUS 3aBH-
CHUT OT BHEIIHHX yCIIOBH: KIMMaTHIECKUX, TIOYBECH-
HBIX, T€OMOP(OIIOTHYECKUX, THIPOreOJIOTHICCKUX,
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OMOJIOTMYECKHUX, XO3SIMCTBEHHBIX, BOJOXO3SIHCTBEH-
HBIX, 9KOJIOTHYECKHX, SKOHOMHUECKHX.

Kimumarndeckue QaxTopbl BKJIIOYAIOT B ceOs
YBIIQXXHEHHOCTh TEPPUTOPUH, UCIIAPIEMOCTb, TEMIIC-
parypy ¥ BIaKHOCTb BO3.lyXa, BETPOBOU PEXKHUM (CKO-
POCTb U HAIIpaBJIEHUE BETPA).

W3 mouBeHHBIX (haKkTOPOB HaMbOOIEE BaKHBIMH SIB-
JISTFOTCSI CKOPOCTH BITMTHIBAHUS BOJBI B MTOYBY, KOA(-
¢unMeHT QrIBTpay TOYBOIPYHTOB, 3aCOJICHHOCTh
MOYBBI, MOI[HOCTh IOYBEHHOTO IMOKPOBA, YCTOWYH-
BOCTb IIOYB IPOTHUB 3aIllILIBAHUA, BOILHOI\/'I OpO3uHu. K
reoMop(oIOrHuecKUM (PaKTopaM OTHOCSATCS YKJIOH
MMOBEPXHOCTH ¥ TPOTSHKEHHOCTh CKIOHOB, KOTOPBIE
BJIMSIFOT HA BBIOOP THIIA OPOCHUTENEHOW CETH W TIO-
JINBHOW TEXHUKH.

W3 ruaporeonoruuecknx (pakTopoB BaXKHOE 3HA-
YECHHUEC HMCIOT FJIy6I/IHa 3aJICraHusl, MUHEpaInu3alus
TPYHTOBBIX BOJ M CTENEHDb APEHUPOBAHHOCTH TEPPU-
TOpHH.

N3 Ouonornuecknx (HakTOpOB OCHOBHBIMH SIB-
JSAOTCS  TPOAOKUTEIBHOCTh  BETETaIllHOHHOTO
Mepuosia, OIpPECIAIONas BEIUYHNHY OPOCUTEIb-
HOI HOPMBI U YHCJIO ITOJIUBOB, XapakTep pa3BUTHS
HaJI3¢MHOH 4acTH U KOPHEBOM CHUCTEMBI PACTEHHUM.
OCHOBHBIC XO3SHUCTBEHHBIC (DAKTOPHI — pa3Melle-
HH€ W CIeIHaTn3anus CeIbCKOX03IMCTBEHHOTO
MIPOU3BOJICTBA, CEBOOOOPOTHI, pa3Mep MoJiel U ce-
BOOOOPOTOB, OpraHU3aIUs TEPPUTOPHH, KOHPUTY-
pamus ydgacTkoB opoieHus. K Bomoxo3siicTBEH-
HBIM (haKTOpaM OTHOCSTCS BOI000ECIECYCHHOCTh
OPOCHUTENIBHON CUCTEeMBI, KOA(DPUIIMEHTH HCIIOIb-
30BaHUS BOJIbI, 36MEIHHOTO HCIIOIh30BAHUS U TIO-
JIE3HOTO JIEHCTBUS, KOMaHIOBaHUE B TOYKAaX BOIO-
3a0o0pa, KauecTBO, TeMIeparypa U MUHEpalu3aIus
OpPOCUTEIIbHOU BOJBI.

Dkojorndeckre (GakTopbl BKIIOYAIOT B ceOsl JIU-
MUTHPYIOIINE yCIOBHS: pa3Mephl MOTUBHBIX HOPM,
KadecTBO TIOJIMBA W PAaBHOMEPHOCTh PaCIpe/esIeHuUs
BOJIBI TI0 OPOIIAEMOMW TUIOIIAAM, Pa3BUTHE BOJHON
3pO3uH, (QUIBTPAIUI0 U3 OPOCUTEIBHOW CETH, Ka-
YECTBO OpOCHTCJ’IBHOﬁ BOJbI, BEJIMYUHY U Ka4Y€CTBO
COPOCHBIX U KOJJICKTOPHO-JIPEHAXHBIX BOJI, OCOOCH-
HO C Pa3IWYHBIMH BUAAMH arpOXMMHUKATOB, B TTy0O-
KHe CJIOW TIOYBOTPYHTOB M 3a IPEJENbl OpOIIaeMOi
TUTOIIIA]TH.

K skxoHOMHYECKMM (akTOpaM OTHOCATCS IPO-
HU3BOJAUTCIIBHOCTL M 3arparbl Tpydad, KallUTaJIbHBLIC
BJIOKCHU A, 3aTpaThbl, OKYyIIa€MOCTb, BEJIMYMHA SKOHO-
Mudeckoro 3¢ dekra. OCHOBHOE Ha3HAYCHUE U YCIIO-
BUS TPUMEHEHUS Pa3INYHBIX TEXHOJIOTHIA OPOIICHUS
npuBeAeHs! B mpui. 1,2,3.4.



1.3. UcxogHble TpeGoBaHUS K KaueCTBY TEXHOMOrM4YecKoro npotecca
N TeXHUKe OpoLUeHuUA

CoBpeMEHHOMY YpPOBHIO Pa3BUTHsI HayKH U TeX-
HUK{ OTBEYAIOT IIHPOKO3aXBaTHBIE JI0KICBAJIbHBIC
MAIlIUHBI KPYyroBOTO M (PPOHTAILHOTO JIEHCTBUS C
3JIEKTPONIPUBOJIOM Ha ITHEBMAaTHYECKOM XO#y, pabo-
TAlOIIME B aBTOMAaTHYECKOM PEXHME OT 3aKPbITOM
cetu, womaab opowenust 10-50 u go 400 ra; muian-
roBble OapabaHHbIE JOKICBaIbHbBIC MAIIMHBI CO CPeJi-
HECTPYHHBIMH arnmnaparaMu WIH KOHCOJIbHBIMU TeJle-
JKKaMH C HU3KOHAMOPHBIMHU ammapaTaMi, IJIOUIalb
obcmy>kuBaHus 3a ce30H oT 3 1o 50 ra; 6sicTpocOop-
HBIE TPYOOITPOBOIBI, IO 00CTYKUBaHHS 10 S5O
ra; CUCTEeMbl MUKPOOPOILICHHUS, B TOM YHCIIE Kalelb-
HOT'O ¥ MUKPOJOXK/I€BAHUS; IIUPOKUIN CIIEKTP JT0MKIE-
BAJIbHBIX allliaparoB, padOTAIOIINX NPH JaBICHUH OT
0,3 mo 0,5 MIla, ¥ HU3KOHATIOPHBIX MOXKICBATHHBIX
HAaCcaJO0K; aBTOMAaTHYECKas 3allOpPHO-PEryIupyroLast
apMmarypa | crieliuajbHoe 000pyJOBaHHE Uil BHECE-
HUs ynoOpeHuil ¢ MOJMBHON BOJON; KOMITBIOTEPHbIE
CUCTEMBI TUTAaHUPOBAHUS BOJOIIOIB30BaHMsI U YIIPAB-
JICHUSI OPOIIEHUEM.

OpocuTtenpHas TEXHUKAa OpUEHTHPOBaHa Ha pabo-
Ty OT 3aKpBITOM OPOCUTEIHLHON CETH, aBTOMATHU3UPO-
BaHHBIM PEKUM PabOThI, MHOTOLIEJICBOE HCIIOIb30Ba-
HUE, IPUMEHEHNE KOMIIBIOTEPHBIX CHCTEM KOHTPOJIS
W yOpaBlIeHUs, IUPOKUH JHana3oH MoIupHUKaLui,
MAaKCUMAJIbHBIM y4eT KOHKPETHBIX YCIOBUI IpUMe-
HEHUSI.

IlenecooOpa3HO BBIIEIUTH TPU OCHOBHBIC I'PYII-
bl TpeOOBAaHUH K TEXHUKE OPOLICHUS: arpoOHOJIOTU-
YecKHe, TOYBCHHO-MEINOPATUBHBIC, YKOJIOTHUECKHUE,
OpraHHU3allMOHHO-XO35IICTBEHHBIE.

ArpobOuosiornyeckue TpeOOBaHUsS CBOIATCS K
ONTHUMAJBHBIM YCIIOBUSAM CHaOXEHHS PAaCTECHHH BO-
J10it;

MOYBEHHO-MEJIMOPATUBHBIE U HKOJIOTHUECKHUE Tpe-
00BaHMUs — K COXPAHEHHIO U YITYUILICHHIO IJI0A0POIMS
MOYB, UX MEJIHOPATUBHOIO COCTOSHHUS. BaxHOCTb
9TOH Tpynmnbl TpeOOBaHUI OMpeAessieTcs] TPYAHOO-
[IEHUMBIM YIIepOOM, HAHOCHMBIM HapOJTHOMY XO35TH-
CTBY IPHU YXYIIIEHUHM MEIHOPATUBHOTO COCTOSHMS
3eMeJIb M HapyLIEHUH 3KOJIOIMYECKOTO PAaBHOBECHS B
MPUPOJIE OTACIBHBIX MACCUBOB U PETHOHOB;

OpTaHU3alMOHHO-XO035MCTBCHHBIE TPEOOBaHUS —
K BBICOKOO()()EKTUBHOMY HCIOIBb30BaHUIO MTOJMBHOM
TEXHUKH, TPUPOAHBIX W MaTepHaIbHBIX PECypCOB,
palMOHANIBHON OpraHu3alMyd TEPPUTOPHUH, TPyHa M
BOJIONOJIb30BaHMS Ha OPOILAEMbIX 3eMJISIX 0e3 yXya-
LICHUS] YCJIOBUI MPOBEINCHUS IPYTUX arpoTeXHUYe-
CKHX MPUEMOB IO YXOAY 32 PACTECHUSIMH.

OKOJIOTHYECKH TpHeMJIeMasi TeXHUKa OpOIICHHUS
JIOJDKHA 00€CTIeunBaTh:

® MAaJIOMHTCHCUBHOE NJIUTEIBHOE IMOJIOKUTEIb-
HOE BO3JICHCTBUE HA PACTCHHE, TIOYBY U MIPU3EMHBII
CJIOW BO3AyXa 3a CYET CHIDKCHHSI WHTCHCHUBHOCTH
(MeIeHHOM ¥ UMITYJIbCHO-JIOKaJIbHOM B CTPOTOM CO-
OTBETCTBUU C TIOTPEOHOCTHIO U TIIOMIAIbI0 TTUTAHUS
pacTeHuit) BOIOMONAYY U IPUOIKSHUS €€ 3HAYCHUS
K MHTCHCUBHOCTH BOJONOTPEOICHUS PACTEHHUIA;

® NCKJIIOUCHUE 3HAUYUTEIBHBIX MOTEPh BOIBI HA
cOpoc ¥ mIyOuHHYI0 (DUIIBTPALIMIO U JIOBEJICHHE KO-
s UIHMeHTa MONe3HOTO ACHCTBHSI TEXHUKH OPOIIIe-
HHSI 10 MAKCUMAaJIbHO BO3MOXKHOTO 3HaYeHUs (0,96);

® BBHICOKOE Ka4eCTBO TEXHOJIOTHUYECKOTO IPOIIec-
ca TMOJIMBA 3a CYET PAaBHOMEPHOTO pacIpeleiacHUs
BOJIbI 110 BCeH muomau opoutenus (K >0,9), nckiro-
YEHUST BOTHOU dPO3UU M CTOKA BOJBI, & TAKXKE HAPY-
IICHUS CTPYKTYPHI U YXYAIIEHUS BOTHO-(PU3NIECKIX
1 QU3UKO-MEXaHMUECKUX CBOMCTB BEPXHUX TOPU30H-
TOB TIOYBHI;

@ BLICOKYIO HAJCKHOCTh TEXHOJIOTMYECKOTO IMpPO-
1ecca rmojmBa 1 JIoBeIeHne Kod(pPUIIMEHTOB TOTOBHO-
CTH JIOXKJICBAJILHBIX MAIIIMH U [TOJMBHOTO 000pYI0Ba-
HUS B TEUEHHE BCEro MoaMBHOro ce3oHa 10 K=0,99;

® BO3MO)KHOCTH MPOIYKTHBHOTO WCIOJIH30BAHUS
BEPOSITHBIX €CTECTBEHHBIX OCAJIKOB clloeM 10 15-
20 MM ¥ MOJICPKaHKST AKKYMYJIUPYIOIICH CIIOCOOHO-
CTH BEPXHHUX TOPU30HTOB Ha COOTBETCTBYIOIIEM YPOB-
HE 33 CYCT MAJIOMHTEHCUBHOTO U POOHOTO BHECCHUS
MOJIMBHBIX HOPM, CYIIECTBEHHO HE IPEBBIIIAFONINX
3HaYEHHE CPETHECYTOUHON IBANIOTPAHCIINPAITIH;

e Bo3MmoxkHO Mainbii (0-20% ot HB) pasmax
YOPaBIsIeMOT0 YPOBHS BJIQKHOCTH TIOYBBI, UCKIIFO-
YalOUIMI MHTEHCUBHBII IIEPEHOC COJIEH B BEPXHUE
TOPU30HTHI TIOYBBI, UMEIONITUI MECTO TIPU 3HATUTEITh-
HBIX KOJIEOAHMSIX BIaKHOCTH TOYBHI MEPE]] M MOCIe
Ka)X/IOTO TTOJINBA,;

® AKKYMYJISIMIO BOJIBI HE TOJBKO B TIOYBEHHOM,
HO U MPU3EMHOM CJIOSIX BO3AyXa (BIaKHOCTH BO3MIY-
Xa NP ITUTEIHBHOM MAJIOUHTEHCUBHOM JTOKICBAHUHU
roBbIaeTcst Ha 5-15 %) ¥ COOTBETCTBEHHO CHUIKE-
HHUE UCTIApEHHs C TOBEPXHOCTH MTOYBBI M IEPEHOC CO-
nieil B ee BepXHUE TOPU3OHTHI;

® BO3MOXXHOCTh B 3aBUCHUMOCTH OT MOTOIHBIX
YCJIOBHM rojjla M3MEHATH CYTOYHYIO BOZOIIO/AYy B
mmpokoM auanasone — ot 10 qo 100 m*/ra;

® BO3MO)XHOCTH JIO3UPOBAHHOTO BHECEHUS BMECTE
C TIOJIMBHOW BOJIOM MUHEPAJIbHBIX U OPraHUYECKUX
yI0OpeHni, MHUKPOIJIEMEHTOB W XHMMEIHNOPAaHTOB
JUTSE BOCCTAHOBIICHUS W TOBBIIICHUS €CTECTBEHHOTO
IJI0JIOPOINS TIOYB;

® >KOHOMHOE PaCXOI0BAaHUE DHEPTeTUUCCKUX pe-
CypCOB 3a CYET CO3JaHHsI M MPUMEHEHUS HU3KOHAa-
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TTOPHBIX CPEICTB MEXAHM3AIUH TTOJINBA C BEITMUYNHON
3aTpaT SHEPTUH IJIT BHECCHHS BOABI TPHU JOXKICBa-
Huu ¢ nasiaeHueMm He Ooiee 0,3-0,5 MIla u ocrais-
HBIX cnocobax He 6oinee 0,055-0,1 MIla;

® CHIDKEHHE MaTepHaIOEMKOCTH U, B IIEPBYIO OUe-
penb, METAJUIOEMKOCTH 32 CUET COBEPIIICHCTBOBAHUS
KOHCTPYKITUH TIOJTUBHOM TEXHUKH, TPYO M apMarypbl
MEJHOPAaTHBHOTO COPTaMEHTa, Tepexoia Ha HOBBIE
JIETKHE W SKOHOMHYHBIE MaTepHajbl (IlacTMacca H

JIp.), PacCpeOTOUYCHHUS TOKA BOABI BO BCEX AJIEMCH-
Tax CHCTEMBI U CYIIECTBEHHOTO TIOBBIIICHNUS Ha dTOU
OCHOBE CTETICHH HCIIOJIb30BaHUS BO BPEMEHHU MEINO-
paTuBHBIX (OHJIOB;

® YMEHBIIEHNE MOTEPD 3EMIIHM I10[, COOPYKEHUS-
MH, KaHaJlaMH, OT 3aMHHaHHUs IIOCEBOB MMOJIMBHOM
TEXHUKOW W JOBeAcHHE KOod(h( UIIMEHTa IMOJIC3HOTO
rcnoias3oBanus semid 10 0,97-0,99 (tabmn. 1.8, 1.9).

Tabmuma 1.8
OrpaHuynBaIINe 3HAYEeHUS] KPUTEPHEB KayecTBa
ITokazarenu XapakTepuCcTHKa 3HaueHue
1 2 4
Pacxon Bompl, 11/c 0,05-0,3
Hanop, MIla 0,01-0,3
VnenwbHas Bomomnonaya, ji/c/m> 0,05-0,5
Panuyc 3axBarta, M 1-10
CpeaHsisi MHTEHCUBHOCTh, MM/MHH 0,1-0,3
MrHoBeHHass HHTEHCHBHOCTH, MM/MUH 0,25
TexHuKo- KoathdumnmeHTs! paguaabHOi B OKpYKHOW HEpaBHOMEPHOCTH 0,1
SKCIUTyaTanoHHbIE | TpyIoéMKOCTh OpOIIeH s, Yem.-4/Ta 0,3
TTOKa3aTeJn Cpok ciayx0bl anmapara, Jer 8-10
KoaddurmeHT a3ppekTHBHOrO 1mosmsa 0,8
Koaddumment pasHomepHocTr 1o Kpucruanceny 0,9
VnenbpHass METANIOEMKOCTD, KI/Ta 10-15
KoaddurmeHT peMOHTONPUTOTHOCTH 0,95
KoadduipenT Han&xHoCcTH 0,95
KoadduimenT roroBHocTH 0,95
3arparsl HEPTUH NPH
an=2()0 MM Ha eIMHUILY romaau, MBT-u/ra <24
OHepreTuyeckue 3arparsl SJHEPIHHU HA eMHUILY 00béMa Bofonoaaym, KBT-u/m’ <1-2
KIIJ pacnbuinBaHus 0,1
KIIJ runpaBnuyeckuit 0,6
CpennexyOmdecKuii TnaMeTp Kareib, MM 1,0-1,5
YacToTHOE pacripeneseHre Yuciia Kamneib 1o auameTpam, %:
<0,5 mm 20-30
DKOJIOTHYECKHE 0,5-1,0 mm 40-50
>1,0 MM 10-20
Cuna ynapa kanenb aoxs, H 0,05
VnesnpHas MONTHOCTH JOXKIS IO CPEAHEMY AHAMETPY Karens, Br/m? 0,25
Tabmuna 1.9
ATpo3K0JI0rHYecKne TPeGOBAHUS K TeXHHKE MOJIUBA T0KIeBAHHEM
3akpseITas ceTh OTKpBbITas CeTh
JOXKICBAJIbHBIC MalllMHbI
Kpure-
Hoxasarem pATbHBE HOSI/I]:[I/IOHHOFO paboraromue HOSI/II:’II/IOHHOFO paboraromue
SHAYCHUS JCUCTBHS B IBMKCHHUHU JCUCTBUSL B IBMXCHHUU
TIePEMENIAIOTCS
(POHTATbHO TepeMelaroTcs 1o Kpyry MepeMEeIarTcsl PPOHTATBEHO
1 2 3 4 5 6 7
TexHoJiorH4ecKuUe
Koaddunuent 3emensHOTO >0,98 0,97 0,97 0,97-0,98 0,97 0,94-0,97
ucnoib3oBanus (K31)
Koaddumnuent ncrnonb3oBa-
HUs pabouero BpeMeHu:
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Ipoooncernue maon. 1.9

1 2 3 4 5 6 7
CMEHHOTO 0,95 0,84 0,88 0,92 0,84 0,8-0,9
CYTOYHOTO 0,9 0,84 0,88 0,88-0,92 0,84 0,82-0,88
CE30HHOI'0 0,7 0,72 0,75 0,75-0,8 0,72 0,7-0,75
KosdhdunmenT roroBHOCTH >0,96 0,99 0,89 0,89-0,96 0,99 0,89-0,94
CpoK CITy>KOBI, TOITBI >8 8 8 10 8 8-12
JHepreTuvecKue <0,3 0,3 0,56 0,38-0,56 0,3 0,56-0,67
KoadduimenT ruapasnuye-
ckoit adhexTruBHOCTH (OT-
HOIIICHHE TIOTEPh HAIopa 1o
JUTMHE K HArlopy Ha BXOJIC B
MaIlrHy)
IKoJI0THIECKHE <1,0 1,5-2 1,0-2 1,1-1,5 1,5-2,5 1-2
Cpemuuii qraMeTp Kareib
JTOKIST, MM
CpeHsisi HHTCHCUBHOCTD 0,1-0,3 0,27-0,35 0,3-0,7 0,2-0,6 0,2-0,3 0,1-1,1
OIS, MM/MUH
Koadhdumment paBaomep- >0,8 0,7 0,89 0,87 0,7 0,85-0,89
HOCTH 110 XPUCTHAHCCHY
Kosdhdpumment apdexrus- >0,7 0,5-0,8 0,6-0,8 0,75 0,5-0,8 0,7-0,8
HOT'O IOJINBA

TexHUKO-IKCILUTyaTAIMOHHbIE W JHepreTuye-
CKHe XapaKTePUCTUKH J0KAeBATbHBIX MAIIIHH:

® IMPOKO3aXBaTHBIC (POHTAIBLHOTO IEHCTBHS:
ko3 urmeHT 3emenbHOTO Hemonb3oBaHus 10 0,98;
Tpyno3arparel — g0 1,9 vem.-u ma 1000 m* Bombr;
CpenHssl MHTEHCUBHOCTH AOXKIA mo 0,25 Mm/MuH;
ko3 dunment sdpdexruBroro momusa g0 8§0-90%;
cpenHnid tuametp Kamenb 10 0,9-1 MM, ckopocTh 10

5 M/c, 9TO TIOBBIIIIAET HPO3NOHHO-TOCTOKOBYIO HOPMY
mosimBa Ha 25-30%;

® [IMPOKO3aXBAaTHBIE KPYIOBOTO JIEHCTBHS W
YCTaHOBKH KPYTOBOTO JIEHCTBHS: TPYTOEMKOCTH IO
1,1 gen.-u Ha 1000 M* opocuTenbHON BOMIBI, KO3 DH-
LUEHT 3eMeNIbHOTO ucnois3oBanus a0 0,98, suepro-
3atparsl 190 kBr-u ma 1000 M3, cpeHss HHTEHCHB-
HOCTH Do 10 0,25 MM/MHH.

1.4. MeTOoabl OLEHKN Ka4yecTBa TEXHONOrMm opoLueHus

1.4.1. UnchopmayuoHHoe obecre4eHue oUeHKU Ka4ecmea 0oxoesaHusi

KadecTBo BBITIONHIEMOTO TEXHOJIOTHYECKOTO IIPO-
1iecca JIOK/IeBITbHBIMI MallIMHAMH B TIEPBYIO OYEPE/Ib
o0ecrieunBaeTcs JOXKICBAIBHBIMH amiapaTaMu U Ha-
CaJIKaMH 1 3aBHCHT OT UX KOHCTPYKIMH K PACCTAaHOBKH.

JloKn eCTeCTBeHHBIE M CO3aBacMble JOXKIE-
BAJILHOM TEXHMWKOH MOTYT BBI3BIBATH JIETPANAIMIO U
9PO3HIO MTOYB.

Oposus naodopoous MpencTapisier codoil more-
PIO M3 MOYBBI MUTATEIBHBIX BEIECTB I PACTCHUH
B IIPOLIECCE IPO3UN, 110 MACIITa0aM MPOSBIECHUS Ha-
MOMHUHAET BBIHOC MUTATEIBHBIX BEIIECTB YPOXKAEM.
Docdop TepsieTcst TPEenMyIIEeCTBEHHO BMECTE C KOJI-
JIOMTHBIMHU YaCTHIIAMH, Ha TIOBEPXHOCTH KOTOPBIX OH
aIcopOMpoBaH. A30T HAXOIUTCS B (POpME HUTPUTOB
WIN HUATPATOB, KOTOPHIE PACTBOPHMBI U MOTYT BbI-
MBIBaThCSl TIPU TOBEPXHOCTHOM HJIM TOIIOYBEHHOM
CTOKE, XOTSI [T0YBa OCTAETCS Ha MECTE.

Oposus 3aunenus — Gru3nvecKkoe paspyLIeHUe 10-
4Bbl 0e3 moteph ee yacTul. CTpyKTypa MOUYBBI pas-
pylIaeTcst AOKIEM, MEJIKHE IOYBEHHbIC (paKkLuu
CKAaIUIMBAIOTCS B MOHMKEHUU. [I0BEPXHOCTH MOYBBI
3aIUIBIBAECT, & IIPU BBICBIXAHWU IOKPBIBAETCS Tpe-
LIMHAMM, KOPKOH, IUIONOPOAME PE3KO Majgaer. JTo
XapaKTEpHO MpH AOXKIEBAaHUM Ul MOJEH ¢ MajlbIM
YKIIOHOM.

IIpu noxneBaHUU MOXKET BOSHUKATb 6EPMUKANLHAA
9pOo3us — BBIMBIBAHUE MEJIKMX WIMCTBIX YacTHUL] Yepe3
MOPUCTBIN NIECOK WM TPABUI U aKKYMYJISILUSI UX B Me-
HEe BOJONPOHUIIAEMBIX CIIOAX HIKHEH 4acTH MTOYBEH-
HOro mpo¢uis. 3aMeTHOE YMEHbIICHHE KOINYeCTBa
KOJUTOMTHBIX WJIM MJIMCTBIX YaCTHI] BBI3BIBAECT CHUIKE-
HUE IUIOA0POAUS 1OYBbl. HakoIUleHHe MEIKUX 4acTuUll
Ha TITyOMHE HEeKeJaTellbHO, TaK KaK YXyALIAeTCsl po-
HHUIIAEMOCTb TIOYBbI JIJIs1 KOPHEN pacTeHUI U BOJIBI.
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Boanas spo3us, oqHOM U3 pa3sHOBHIHOCTEH KO-
TOPOU SIBISIETCSA KareIbHO-A0K IeBas, 00yciIoBIeHa
yIapoM JIOKICBBIX Kalellb, COCTABISET CYIICCTBEH-
HYIO CTaJIMI0 3PO3HOHHOIO TpoIiecca.

Pa3mepsI 5po3uu 3aBUCST OT COUETaHUS IBYX (ak-
TOPOB — TUHAMUYECKON CHIIBI OIS U CIIOCOOHOCTH
TTOYBBI TPOTHBOCTOATH €T0 JEHCTBHIO.

EcTecTBeHHBIE NOXKIM M CO3/IaBacMble arapara-
MU U HacaJIkaMHu I0-Pa3HOMY BIIMSIOT Ha BITUTHIBA-
HUE BOJBI B TOYBY, SPO3HUI0 U 00pa30BaHUE CTOKA.

Joxnn xapakTepu3yroTcs CleayIoUMU MToKa3a-
TEJSIMU:

® CJI0i1 0CaaKoOB /1 — YPOBEHB 0OpasyroIieiics mo-
JKIEBON BOZBI IIPH OTCYTCTBUU €€ BIIUTHIBAHUS;

® WHTEHCUBHOCTBH JIOXK[S p — CKOPOCTH 00pa3o-
BaHMS CJIOSl OCAJKOB, MPUPALICHUE CIIOS OCAAKOB B
eIMHUILy BpPEMEHH, IepBas Mpou3BoAHAas (QyHKIUsS
00paszoBaHuUs CJI0ST OCAKOB;

® PaBHOMEPHOCTH ITOJINBA — PACTIPENIEIICHNE CIIOS
0Ca/IKOB TIO TUIOIIA TN TIOJIHMBA, KOTOPAsi OIIEHUBACTCS
koo puumentamu sdpexrusnoro nomusa K , nepe-
nonMBa (M30bITOYHOTO) MoNMKBa K , HEJOCTATOYHOTO
TMIOJINBA,;

® J[aMeTp Karelb 0K/ — pa3Mep HIapoBoi Karl-
.

Uem OoJbIlle MHTEHCUBHOCTD JTOXKISL P U pa3Mep
Kanenb d, TeM ObICTpee HauWHAIOTCS CTOK JIOXKIEBOM
BOJIbI, Pa3pyllIeHUE CTPYKTYpbl MouBbl. Ha ypoxaii
CEJIbCKOXO3UCTBEHHBIX KYJIBTYp BIHSCT PaBHOMEP-
HOCTH pacIipenesieHust ciosi ocaakoB. OHa OLEeHU-
BaeTcs kodpduimentamu spdexrusroro K, Hemo-
crarounoro K v u3bbitouHoro K, nonusa u CpeaHen
WHTEHCHBHOCTBIO AOXKIA. JloKIeBalbHbIE MaIIHHBI
JOJDKHBI  00ecreurBaTh OpOILICHHUE IMOJeld paBHO-
MepHO ¢ ko3 dunreHToM 3(H(HEKTHBHOTO MOJIMBA HE
ke 0,7. IToaToMy cripaBe/IBO OLIEHUBATh paboTy
JTOK/I€BAJIbHONW TEXHUKH WHTEHCHUBHOCTBIO OIS,
CIIEKTPANIbHBIM €€ pachperelieHueM MO TUTOIAIN U
ko3 unmeHTaME PaBHOMEPHOCTH IIOJIMBA, CIIOEM
0CaJKOB M pa3MEepoM co3gaBaeMbIX Kamenb [1.15,
1.16, 1.21, 1.31].

Joxnp, co3naBaeMblil T0XK/IEBAILHBIMU arlapa-
TaMH ¥ HACA/IKaMH, SIBIIIETCS MONMUUcTIepcHBIM. [1o
Mepe yIaJIeHus OT arrapara Wik HacaIKu TPOHCXO-
TIUT TIepepacrtpeie]IeHne MacChl, pacxoaa 0K IeBOH
BOJIbI B CTOPOHY KPYITHBIX Karlelb, XOTs BH]I pacipe-
JICJIEHUS Karesb Majlo H3MEHSETC .

BaxxHo 3HAaTH COOTHOIIEHHE pacxoia JO0XKIEBOI
BOJIbI, HOPMBI TIOJTMBA KPYITHBIMHU ¥ MEITKUMH Karuis-
MU KaK Ha 3JIeMEHTapHBIX TUIOIIaKaX, TaK U Ha BCeH
TUIONIA]N TIOJIHBA.

OreHka KpYITHOCTH Karesb, paboThl J0KAEBaIb-
HOW TEeXHHMKH TPeMsi 30HaJIbHBIMU CPeIHEOObEMHBI-
MU U cpefiHeapu(METHICCKUM T10 TUTOIIAIU MOJIHBa
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nuamerpamu Karens [1.15, 1.31] He Bcerma mocTo-
BEPHO OTpaykaeT KaueCTBO MOJIMBA, IPOIIECC pacraja
CTPYH Ha KarIh. AHajIu3 MOKa3bIBAET, YTO BEIUYH-
Ha 3TOTO JUAMETpa, KaK MPaBHJIO, MPHUXOIUTCS Ha
KaIuId, KOTOPBhIC HECYT O0OBEM JOKJCBOW BOJBI HE
oonee 5-20%. DTu Kamiu JIETKO CHOCSTCS, NWHTEH-
CHBHEE HCHapSIOTCsA. BenmwmunHa cpemHeoOhEeMHOTO
JTuaMeTpa CHIIBHO BapbHpyeT. [l03ToMy KOCBEHHO UM
MOYKHO XapaKTePH30BaTh CHOC Karlellb BETPOM, HCIIa-
peHue, a He MPOBOIUTH OLIEHKY N0Xk/is. B kadectBe
MOKAa3aTes OLIEHKHU KPYMHOCTH Karelb Mpeaiaraics
MaKCUMaJbHBI auaMmetp Kamensb [1.15, 1.16]. On-
HAKO MaKCHMAJLHBIA JUAMETP SBISCTCS BEIIMIUHOM
CITy4aifHOM, KaK ¥ Jro0as MakCUMallbHasl BETHYUHA
3aBUCHT OT HAIlPaBIICHUS U CKOPOCTHU BETPa, IPYTHX
(baxTopoB.

[pemnaraercst TIPOU3BOIUTH OIICHKY KPYITHOCTH
KareJib MEJAMaHHBIM 110 00bEeMY JTHAMETPOM Karieib
d [1.16]. DToT 1MOKa3aresnb TECHO CBS3aH C WHTEH-
CHBHOCTBIO JOXIS, PACXOIOM JIOKIEBOI BOIBI, HOP-
MOM IOJIMBA M MEHBIIIE 3aBUCUT OT CHOCA Kareib Be-
TPOM, HUCHAPEHUS] U JIPYTHMX BHEUIHHX YCIIOBUH, HO
O00OBEKTHBHO OTpa)kaeT XapaKkTep pacraja CTpyH Ha
Karuiv, BO3JIEUCTBUS UX HA IOYBY U CEIIbCKOXO3SIH-
CTBEHHBIC KYJIBTYPHI.

dusnueckuii CMBICII €ro 3aKJIF0YaeTCsl B TOM, YTO
MOJIOBHHA 00beMa (MacChl, HHTEHCUBHOCTH) OIS
BBINAJIACT B BUJIC Kareidb MEHBILETO JUAMETPA, a M0-
JIOBHHA — B BUJIC Karlejb OOJIBIIETO JUaMeTpa.

MareMaTH4eCKy 0 3aBUCHMOCTh MOYKHO BbIPA3UTh
CIIEIYIOIITIM 00pa3oM:

d

Zj:n . 0,5
i1

Tae p, — BEPOATHOCTh, 4acTOCTh 0OpasoBaHHUs
o0BeMa BOJIBI KAaIUISIMH - OTIPEIeTICHHOTO Kitacca (pas3-
Mepa).

Jlns mpoBenmeHust Oojiee KaueCTBEHHOW OIEHKH
OISl U3YyYEH XapakTep HM3MEHEHUS MEIUaHHOTO
d v cpenHeoObEMHOTO d TMaMETPOB Karlellb BIOJb
paauyca MoJuBa I' CTPYU ammaparoB, HacaakoB. Ux
XapakTep MOXKHO OMHUCATh MapaboIMueCKUMU 3aBU-
CUMOCTSIMU BUJA

d=a, - r’+s r+c.

[TapameTrpsl mapaboNUYecKOl 3aBUCUMOCTH U3-
MEHECHHIA CPeIHEOOBEMHOTO TUaMeTpa JIekKaT B TIpe-
nenax a = 0,0018-0,005, ¢ = 0,01-0,09, ¢ = 0,66-
-1,16, menuannoro a = 0,015-0,15, ¢ = 0,03-0,26,
c=0,63-2.

OmpeneneHa CBS3b MEIMAHHOTO W CPEIHEKyOu-
YECKOT0 JAMAMETPOB Karemb, KoTopas JuHelHa. Ee
MOXKHO HCIIOJIb30BaTh MPU OMpPENCICHUU JOIMYCTH-
MOH HOPMBI [IOJINBA:

d=xd+c.



[Ipu uccraemoBaHUU JOXKIS, CO3MaBAEMOTO PSIOM
JTOYK/I€BAJILHBIX alIapaToB U TU(IEKTOPBIX HACAIOK,
napaMeTphl JaHHOW B3aUMOCBSI3H JIEXKAT B Mpeenax
K, = 1,1-3,4u c, = 0-1,2 mm. OrieHKa JTOKIS METHAH-
HBIM JIMAMETPOM KarleJib Ipuo0peTaeT KOMILICKCHBIN
xapakrep (pa3Mep Kareib — GopMHpyeMbIii UMH 00b-
€M BOJIbl U1 HOpMa I10JIMBA).

Jlomp MOKHO XapaKTepH30BaTh CIEAYIONIMMA
MOKA3aTesIMA, XapaKTePUCTUKAMHU: KOJINYECTBOM
o0Opa3yrommxcs Kaneib N, 00beMOM JI0XKIEBOI BOIBI
V, xonuuectBoM ABUKeHUs F' u sHeprueil kanenb W,
a TaKXKe WX YIACIbHBIMU 3HAUCHUSMH PA3ACIBHO TI0
BPEMEHH {, TUTOIIAIN TIOJUBA S ¥ OMHOBPEMEHHO I10
BpeMenu u Tiomaau [1.15, 1.16, 1.30, 1.32, 1.35].
Tax kak IpUOOPBI KOHTPOJIS TAPAMETPOB Karlellb 13-
32 OrpaHUYMBAIONICTO OBICTPOACUCTBUS JOMYCKAIOT
WX TPOCYET, TO JJIs MOBBIIMICHUS TOCTOBEPHOCTH U
TOYHOCTH pacuera adCOMOTHOTO KOJUYIECTBA BHITIAB-
X Kareab N MOXKHO ONpPEAeNUTh Yepe3 MoKa3aHus
TOXKJIEMEPA — BPEMS PETUCTPAIH ¢ , 00beM BOaIbI V,
€T0 IIPUEMHYIO TUIOIIA/b S, ¥ YEPE3 CPEAHEB3BENIEH-
HbIA 00bEM KaIllM vV, KOHTPOJHMPYIOLIETO KarjieMe-
poM 110 hopmyrie

N=V /v (mr).

CpenHeB3BENIEHHBI 00BEM KaIUIH V,, OTIPEIeIsie-

MBIii KaruieMepoM, KaKk

Vo= g S0,

e n, d, — KOIMYECTBO Karelb, THAMETP Karelb
[-TO KJjacca, M3MEPEHHBIX KarjaeMepoM (CHCTeMOM
«CrexTp-4M») WK ¢ TOMOIIBIO (PUIBTPOBATBEHOMN OY-
Maru JApyruMu yCTPOHCTBAMUA KOHTPOJIS

[Ipou3BOAHBIME TIOKA3aTENSIMUA, XapaKTEPH3YIO-
UMY paclbll (pacmaa) BOABI TOXKIEBAaJbHBIMH Ha-
CaZlKaMH Ha KaIllIk, SABJIAOTCA 4aCTOCTh IMaJACHUA (HO-
TOK) NI0K/IEBBIX Karelb f 1 MHTEHCUBHOCTD MAJICHUs
Karnejb (INIOTHOCTH ITOTOKA JTOXKIEBBIX Karelb) «I».

YacrocTs mageHus (IOTOK JJOXKICBBIX) Kareilb
onpenensercs kKak f = N/t =V /v -t,=q/v [c-'], (xa-
IIs/CeKyHa). DTO KOTMUECTBO Kalleib, MaIalolnuX B
CAUHMUIY BPEMCHU 1.

BaxHoil xapakTepuCTUKON JIOK/Is SBISETCS KOM-
TJIEKCHBIHN TIOKa3aTeNb — THTEHCHUBHOCTH MACHUS Ka-
nenb (MIOTHOCTh MOTOKA JIOKACBABHBIX Karels) 1,
MIPEICTaBIISIONAs COOOW KOJIMYECTBO Kareidb N, ma-
JIAIOIIUX B €MHUIy BpEMEHHU [ HA SAUHUILY IUIOLIAN
nmoymBa S. OHa cBsi3aHA C TAKUMHU XapaKTEPUCTHKA-
MH O[S, KAK WHTEHCUBHOCTD OIS p U CPEIHe-
KyOMYECKMI TMaMETP Karelb d WK CPENHNHE 00beM
(Macchl) Karuim v, 1 ONpENeNAeTcs Kak

I =N/St=V, /v St,=ph. =6p/xd} [m* c'],
mr/kanens B 1 ¢ Ha 1 M?).

[Ipow3BOMHEIMU TIOKA3aTEIISIMH, XapaKTCPU3YIO-
ITUMH PACTIBLT 00beMa V OKICBOM BOJIBI, SBIISIOTCS
pacxon JOXKAEBOU BOJBI ¢, CJIOW OCAIKOB /i U UHTEH-
CHBHOCTbD JIOXKIS.

Pacxon m0kIeBOM BOABI — 3TO 00BEM BBIMABIIECH
JTO’KJICBOY BOJBI B €IUHUITY BPEMEHH (CKOPOCTH 00-
pa3zoBaHUs 00BEMa BOMBI JOXKICBBIM ITOTOKOM) BBI-
YUCISIETCS IO YPAaBHEHUIO

qg=V, /t(ch).

Croii ocazkoB h, (HOpMa MoJMBa 1 ) — 3TO ypo-
BEHb 0CAJIKOB, 00Pa3yOIIUXCs Ha SIUHUIIC TLI0IIA I
MOJIUBA, UX MOXKHO OTPEACTUTH 110 hopmyJie

h=V/S=V, /S, (m).

HNHTEeHCHBHOCTD MOXKAA (CKOPOCTH 0Opa30BaHUS
CJIOSl 0CAJIKOB) — 3TO 00BEM JIOKAECBOM BOBI, 00pazy-
IOLIMNCS HA eIMHULIC TUIOMIAU B €IMHUILY BPEMEHH,
MOYKHO PacCUHUTaTh 110 PopMyJie

p=V /St=V /S t,=ht[m- c'].

Pesynprarel, 0600mennpie B.X. Bummeiiepowm,
H.B. I'ym30HOM 1 IpyTMU, TIOKA3bIBAIOT, YTO HAN0O-
Jiee TeCHAsl 3aBUCUMOCTb OTMEUEHA MEKTY IPO3HeH u
KOJIMYECTBOM JIBUKEHHUS, 0COOCHHO MEX]y dpo3uei
U KWHETHMYECKOW HDHEPIrHeil €CTECTBEHHOIO JOXKIS.
ManoMHTEHCUBHBIN €CTECTBEHHBIN JIOXKIb HE SIBIIS-
€TCsl OPO3UMHBIM M BEJIMYMHA UHTEHCHBHOCTH, IIPU
KOTOPOH JOX b CTAHOBUTCS 3PO3UNHBIM, COCTABIISET
npumepHo 25 mm/u (0,417 mm/mun) [1.34].

VY ecTecTBEHHOTO IO pa3Mep U CKOPOCTh Ka-
IeJIb OJHO3HAYHO B3aMMOCBs3aHbl. Ero oreHka, B
KaKOH-TO Mepe, MOCTATOYHO OJHO3HAYHO OIPEAeIsi-
€TCSl MHTEHCUBHOCTBIO JIOXK/[Is, pPa3MEPOM Karelb.
JloX b, co3aaBaeMblil TTOJIMBHON TEXHHKOM, OTIHMYa-
€TCSl OT €CTECTBEHHOr0, 0COOEHHO CKOPOCTSIMU Iia-
neHus karenb. OHa MOXKET OBITh MEHBIIIE U TOPa3/o
0O0JIBIIIE CKOPOCTH Karlejlb €CTECTBEHHOTO NOXK . [lo-
JKICBaTbHASI MAITHA, UMEIOIIAsl OTMHAKOBYIO HHTCH-
CHUBHOCTbD JIOX/Is, pa3Mep U MaJIyl0 CKOPOCTb Kameb,
MOYKET BBUIUTH TOPa30 OOIBIIYI0 HOPMY TIOJHBA 0
00pa30BaHUsl CTOKA, HAWIET MIMPOKOE TPUMEHEHHE,
YeM MalllMHA, UMEIOIIas BBICOKYIO CKOPOCTh MaJCHUS
Karenb. Karim ¢ BRICOKOH CKOPOCTBIO MaICHHUSI, Clie-
JIOBaTeJIbHO, CUJIOBBIM BO3JEHCTBUEM, CHIION ynapa
OBICTpee pa3pyIIaroT ITOYBEHHBIC arperarhl, TOBEPX-
HOCTP TTOYBBI CKOpEE 3aIlIbIBAET, 00Pa3yIOTCS JTYXKH,
YTO MPUBOJNT K TIOBEPXHOCTHOMY CTOKY BOJIBI, OOsIee
MHTEHCUBHOMY MPOTEKAHUIO SPO3UNHBIX MTPOLIECCOB.

UtoObl CHU3UTH 3PO3MI0 TOYBBI, JOXKICBAJIb-
HYIO0 TEXHUKY PEKOMECHAYIOT TPUMCHITH Ha MOYBAX
¢ ykioroM He Oomee 0,05-0,07 u opomrars monst He
Ooree SpPO3MOHHO JOMYCTHMBIMH HOpPMaMH ITOJIMBA
(BAHID). ¥V nanbHECTpyHHBIX TOKICBAJIbHBIX arlma-
paToOB IEUCTBUTENbHAS MHTEHCUBHOCTD IO/ MOXKET
nocturars 20-30 Mm/MuH, ocobenno ipu 0,75-0,9 pa-
JITyca 3axBara; pa3Mep Kameib 5-7 MM, UX CKOPOCTh
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10-20 M/c BappupytoT B OoJiee MIMPOKOM AHMATa30HE,
MO-pa3HOMY BIUSIIOT Ha BITUTHIBAHUE BOJIBI B IIOYBY U
ee paspylicHue.

DPpO3HOHHBIE TPOIIECCHI TPEOYIOT OOJIee TIIATEIb-
HOTro M3ydeHus. Jlo cux mop B OTpaciiu He ompene-
JIWINCH, KaKWe ITOKa3aTeIl SHEPreTHUYeCKOro BO3-
JEeHCTBUS AOKIS Ha TOYBY HAZ0 KOHTPOJIMPOBATH,
YYUATHIBATh U HE JIOMYCKATh UX TPEBBIMIECHUS MTPH pa3-
paboTKe M palilOHMPOBAHUU JIOXKICBATHLHON TEXHUKH,
9TOOBI HE JOMYCTUTh CTOKA BOABI, I0XKIIEBON SPO3UH
" pa3pylieHus IMO4YBbl M BblJaBaTb HOPMBI I10JIMBa
MEHbBIIIE 3PO3MOHHO JOMyCcTUMBIX. Llenecoobpazno
JUTST OLIEHKH KadecTBa JOXKIS HAWTH KOMIUIEKCHBIN
MOKa3aTelb, KOTOPhI YYUTHIBall ObI HHTEHCUBHOCTH
JIOXKJIS, pa3Mep Karellb U SHEPrHi0, ero BIUSHHE Ha
orpesieJIeHHe HOPMBI TIOJIMBA, Pa3pyIIEHUE TOYBBI.

CoBepleHHO CHpaBeAIUBO Psiji HCCieqoBaTenei
MIpeJyIaraioT OIIeHWBATh KaueCTBO IOJIMBA M ONpesie-
nate D/IHII ¢ yaeTom ymapHOM CHIIBI Karleilb, X J1aB-
JICHWsI Ha TIOYBY, BBIYHCIISIS Yepe3 pa3Mep U CKOPOCTh
MaJICHUS Kalellb WIA HETIOCPEICTBEHHO U3MEPSIS.

Jlox1b MOYKHO XapakTepu30BaTh SHEPTeTHUECKH-
MU TOKa3aTeNsIMH1, XapaKTepUCTUKAMHU: KOJINYECTBOM
JnBwxkeHus: I’ sHepruel kanenb W, uX yaenbHbIMU
3HAYEHUSIMU Pa3/Ie’IbHO 110 BPEMEHH f, TUTOIIAIH TI0-
JIiBa S ¥ OAHOBPEMEHHO 110 BPEMEHH U Iioiaau. Tak
Kak MPUOOPHI KOHTPOJIS MapaMeTpoB Kamellb J0IMy-
CKaIOT MPOCYET, TO I MOBBIIIEHUS JTOCTOBEPHOCTH
M TOYHOCTH pacyeTa abCOJIOTHBIX YHEPreTHUECKUX
XapaKTEepUCTUK YKa3aHHbIE Jajiee TMOKa3aTesn HyX-
HO OTIPENIEIINTD Yepe3 MOKa3aHus TOKIeMepa U uepe3
CPE/THEB3BEIIEHHBIC SHEPIUIO W W MMITYJIbC KOJIHYe-
CTBa JIBKEHHS ¢ KaIlUIM, BHIYUCIIUTH 110 NOKAa3aHH-
M komruiekca «CnekTp-4M» wim pyroro npuoopa,
KOHTPOJIMPYIOIIETO TMAMETP d, U CKOPOCTb v, U KOJIH-
YCCTBO UBMCPCHHBIX UM Kall€Jib 1 KaK

w=2L S BRI p="L3dS (Ho),
© 12n5 " i1

bn

r7ie y — INIOTHOCTH BOJIBI, paBHa 10° kr/m®, a macca
KaIUI¥ BBIYUCIISAETCS KaK m =7y - v .

Haubonpmmii mHTEpec BBI3BIBAIOT CJEIYIOIINE
xapakTepuctuk [1.18].

DHEPruro J0XKAS MOXKHO XapaKTepu30BaTh MOIII-
HOCTBIO JOKIEBOTO MOTOKA, NOXKAS M W IIIOTHOCTBIO
SHEPrUu JOKAEBOr0 MOTOKA (MHTEHCUBHOCTBIO DHEP-
TUU JAOXK]S, YACTbHON MOITHOCTBIO Aoxast) I7 [1.15,
1.30].

MomntHocTh A0KAs — 3TO 3Hepruss W noxKaeBoro
MOTOKA, ACHCTBYIOLIAsl B €AUHUILY BPEMEHH f, MOKHO
ONPEICIUTD M0 CIEAYIOIIEMY YPaBHEHUIO

M=Wit=Vwlv -t=qgw_ /v (B1).

[l11oTHOCTH BHEpPruM AOKIAEBOIrO IOTOKa I/, KO-

TOPOH TMpemaraeTcsl MPOU3BOIUTE dHEPTETUUCCKYIO
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OLIEHKY Ka4eCTBa A0S, SIBIISIETCS] KOMIUIEKCHBIM I10-
Ka3aTeJIeM, KOTOPBIH CBSI3bIBA€T BOCIMHO MHTCHCHUB-
HOCTB JIOXK/15, KPYITHOCTB Karejib U SHEPIHIO.

@u3nyecKkuii CMBICT 3aKJIOYaeTCs B TOM, 4TO
OHa XapakTepusyeT 3Hepruro W BO3IEHCTBYIOLIYIO
Ha ONpeeNCHHYIO TUIOIMAhL S B TEUEHHE 3aJaHHOTO
BpeMeHH f. MareMaTHuecKue ee MOXKHO 3alUCcaTh KakK

H=WISt=Vw/v-St=p-wlv (Br/m).

HccnenoBaHusiMM  yCTaHOBJICHO, YTO BEJIMYMHA
IUIOTHOCTH SHEPTHU A0XKIEBOTO TOTOKA, CO3/1aBaEMO-
ro anmmapatom J{111-64 B koHIIe opolaeMoii IIomaaHn,
nocturaet 10-12 Br/m?, koria HaunHASTCs pa3pyliie-
HUE CTPYKTYphbI nmouBbl (d, =1,45-1,55 mm, v = 2,8-
3 m/c, p = 0,07-0,09 mm/MuUH).

KonngectBo ABMKEHHS JOXKICBOIO NOTOKa F,
onpenesnsieMoe Kak

F= i m;3. -
i=1
MOYKHO XapaKTephu30BaTh MEXaHHYECKHM YCHIINEM
(cuyoit) mOXKIEBOTO IMOTOKA Pv, IJIOTHOCTBIO (HTPO-
IHEH) KOJIUYECTBA IBHIKEHHS JIOXKICBOI0 IIOTOKA O U
JTMHAMHAYECKHUM JIaBJICHUEM JI0KIEBOI0 ITOTOKA.
Cuna P — 5TO KOIMYECTBO JBWKEHHS JIOKIEBOTO
MTOTOKA B CIUHUITY BPEMEHHU (CKOPOCTH 00pa30oBaHUS
KOJIMYECTBA NBIKCHUS JIOXKECBOTO ITOTOKA). Ee MoX-
HO BBIYHCIHTH 110 (hopMmyIie

F
Py =?=Vd¢x /Vrc 'td =49 /VK :(H)
[11oTHOCTB (AHTPOMUS) KOJIMUECTBA JIBUKEHUS J0-
JKIEBOTO TIOTOKA — 3TO KOJMYECTBO IBIDKEHUS (dHEP-
THH) JTOKAEBOTO ITOTOKA, MPUXOMISAIIETOCS Ha CIHMHU-
1y IJIOIIAIM, MOYKHO OMPENEIUTh M0 YPaBHEHUIO

O=F/S=V,po_ /v.Si=h-o. /v.,=m, ¢ /v (ac).

JlmHAaMHYEeCcKOe TaBJIeHHE JOXKIEBOTO ITOTOKA (J10-
JKJI) — DTO KOJIMYECTBO JBIIKCHHS JTOXKJICBOTO MOTO-
Ka, IPUXOSILIErocsl Ha €AUHUIY TUIOMAAN B CIUHULLY
BPEMEHH, MOXKHO BBIYUCIIUTH 110 (hOpMyIie

P=F/St=V o lv St =pp/v (Ila).

JIyis MOBBIIIEHHST TOCTOBEPHOCTH, BOCCTAHOBIIE-
HUSl KOJIMYECTBA MPOCYUTAHHBIX KalIeMepaMH Ka-
IICJIb U TOYHOCTHU OHpCILCHeHI/IH a6COHIOTHI)IX xapaK—
TepI/ICTI/IK JOX A HpennaraeTCﬂ HUCIIOJIB30BATh pf[l[
CII0CO0OB.

ITo Mepe ynaneHus: OT JIOXKICBAILHOTO ammapara,
HacaJKu pa3Mep Kamenb yBenuuuaetcs. [loatomy
B JIOXKJICBAHUM TMPUHITO H3MEPATh Pa3Mep Karelb
BJOJIb pajuyca mnojuBa. Ha mpakThke B OCHOBHOM
IIPUMEHSIOT PABHOMEPHBIN L1ar pACCTAHOBKH JI0XKI€-



MEpOB, KOTJIa TOYKH 3aMepa BIOIh PaInyca HaXOIsAT-
sl Ha OTMHAKOBOM PACCTOSTHHH JIPYT OT Apyra. B aTom
ciTydae JUis pacdera UCTIOIb3YIOT He oAb KOJell,
a ux Bec (OTHOIICHUS TIIOIIAICH).

Jlns1 mpoBeaeHus pacueToB MapaMeTPOB JI0XKIEBO-
ro o0Jiaka MPUMEHSIOT J[Ba BapUaHTa MPU TaKOH pac-

CTaHOBKE, KOTJIa 110 Mepe YIalleHHsl OT [IEHTpa MOBO-
pora BecoBble KOA(DUITMEHTHI PaBHBI:

Kj:S]: S,:8: Sj:1:2:3...j
uKj=S5:5,:85,: Sj:1:2:...(2j—1).

1.4.2. CnocobbI noebiweHuUsi 00cmoeepHOCMU U3MepPeHUll nokazamesiel kKayecmea
mexHosoauli nonuea

[Ipu skCrIepUMEHTAILHOM OTPEACICHUH Xapak-
TEPUCTUK JOXKIA BO3HUKAIOT METOIUYECKHE OIINO-
K, OOYCJIOBJICHHbIE KOHEYHOW JUIMTEIHHOCTHIO
(BpeMeHeM) KOHTpPOJsI MapaMeTpoB JOXKJsA, KOHEU-
HOWM BBIOOPKOH KOJIMYECTBA W3MEPSEMBIX Karlelb,
peructpanueii o0beMa BOJBI B JIOKJICMEPHBIX CO-
Cy/lax, KOHECYHBIM 3HAYCHHMEM Illara pPacCTaHOBKH,
KOJIMYECTBA JOXKIEMEPOB, BEIOOPKOHM TOYEK 3amepa,
WHTepBaja KBAaHTOBaHMsS pa3Mepa Karleib, CKOPOCTH
ux majaeHus. [Ipu 3TOM MOTPEnIHOCTh OTNpeeIeH s
MoKa3aresieil KauecTBa IOJUBA, OCOOCHHO KPYITHO-
CTH Kariesib (KOHTPOJIb (HUIBTPOBAIILHON Oymaroii B
Hayaje, cepe/lMHe, KOHIE panyca JeUCTBUS JOAKISA),
PaBHOMEPHOCTH paclpeieleHns CJI0s O0CaJaKOB IpH
Iare pacCTaHOBKH JOXKJIEMEPOB, PEKOMEHIYyeMOM
CTO AHCT 11.1-2004, nocturaet 10-50%.

Ha oreHky kauecTBa JOXK/S OKa3bIBAaeT BIIUSHUE
anmaparypHasi MOTPEIIHOCTh, B YaCTHOCTH, O00Y-
CJIOBJICHHAsI KOHEYHBIM 3HAYCHUEM MOPOTa YyBCTBH-
TETHHOCTH HCTOIB3YEMBIX CPEACTB M3MEpPEHHs, MX
OCHOBHAs ¥ JOTIOTHUTEIbHAS TOTPEITHOCTH. DTH BO-
MPOCHI MAJIO U3YYEHBI, HE OTPaKESHBI B PYKOBOJISIIINX
JIOKYMEHTax ¥ TpeOyroT AalibHeiiel pa3paboTky.

IIpu onpeneneHnu noxasareyied paBHOMEPHOCTH
MOJIMBa coracHo BhImeykazanasiM OCTaM ucmtoms-
3YIOTCSl AOKIEMEPHI B BUle OaHOK C Py4HOH paccTa-
HOBKOH (710 400-500 1IT.), 3 KOTOPBIX MOCIE OKOH-
YaHWS TOJIMBa TEXHUYECKUM IEPCOHAIOM BOJA BBI-
JIUBACTCS B MEPHBIC [WIMHJPHI U PE3YJIbTaThl 3aMepa
3aHOCSTCS B KypHAJI UCIIBITAHU. 3aTeM MPOBOJAUTCS
00paboTka m3mepuTenbHoi uHpOpMarmu. Ha mpo-
BEJICHHE OJTHOTO OTIBITa TPEOYyeTCsI HECKOIBKO CYTOK.
KonmaecTBo OIMBITOB MOXET JIOCTUTATh HECKOIBKUX
THICSIY B TO/AY. DTO BBI3bIBAET TPYAHOCTh IIpU 00Opa-
0OTKE MOIYYEHHBIX MaTEPUAJIOB.

[Ipu ompenenennu moka3aTeyieil KPYIMHOCTH Ka-
mesh (CpenHeOOBEMHBIX B 30HAX M CPETHETO TruaMe-
TPOB IO TJIOMIAIN TIOJHMBA) MUCTIONB3YIOT TIPUMHUTHB-
HBIE MEpHBIE CpeliCTBa — (PMIBTPOBAIBHYIO Oymary,
HATEePTYI0 YEPHHIBHBIM TOPOIIKOM, TPH ITOM 4e-
JIOBEK BXOAWT B 30HY AOXAs U peructpupyer 20-30
Kareab B 30HaX (oOmiee koiauuecTBo He Oosee 100).
[Tpu 3TOM YacTO MPOMCXOIUT HATIOKEHUE OTIICYATKOB

Kanejb. HanokeHHbIe OTIIeYaTKH TEXHUYECKUM Tep-
COHAJIOM BBIOPAKOBBIBAIOTCS WITH TP MHOTOYHCIICH-
HBIX HaJIOXKEHUSAX MPOBOIUTCS HOBAas PETHUCTPAIS.
[lo ocraBnsieMbIM KarIsiIMH OTIIEYaTKaM BPYYHYIO
U3MEPSIFOT UX pa3Mephl (IPOAOJIBHBIC U ITOTICPEYHBIC)
1 BBIYHCIISIOT IUaMETPhbI Kallejib di’ a 3aTeM IIOKa3sa-
TEJU UX KpyIHOCTH. ITpu 5TOM B TeUeHME TPOMEKYT-
Ka BPEMCHU OT perucTpanuu (PpuKcamm) Kameiab 10
M3MEPEHHUs OTIEYaTKOB (OT HECKOIBKUX YaCOB JI0 CY-
TOK) B 3aBUCHMOCTH OT BJII&XXHOCTH U TEMIIEPATYyPhI
BO3/yXa MPOUCXOJUT UCTAPEHUE BOMBI ¢ (DUIBTpa U
yMeHblIIeHHe pa3Mepa maTeH. OT MeNKuX Kareib He
ocTaercs ciena. Bo3aukaer Tak Ha3bIBa€MbI opor
gyBcTBUTENbHOCTH MeToma (0,25-0,3 MMm), cpencTa
m3Meperns. OT yKa3aHHBIX MPUYWH MOTPENTHOCTH
oTpesieNieHHus TIoKa3areneld KPYMHOCTH Karlelb MO-
et pocturarh 10-40%.

[Mpeanaraercst crnocod CHIKEHHUS METOIUYECKUX
¥ IPUOOPHBIX MOTPEITHOCTEH KOHTPOJISA TIOKa3aTenen
KadgecTBa, 4TOOBl C MHHHUMAJIBHON TOTPENTHOCTHIO
OTIpENIETIATh XapaKTEPUCTHKH JAOXK/IS, B TIEPBYIO OYe-
penpb yuuThiBaronue (GopMy H MPUEMHYIO ILDIOIAb
KOHTPOJIHMPYEMOTO  YCTPOMCTBA,  JIMMHTHUPYEMOC
KOJIMYECTBO PETUCTPUPYEMBIX Kallellb U pPacCTaB-
JIMEMBIX HOXIACMEPOB, TOUCK KOHTPOJIA, PETUCTPU-
pyembIii 00BeM BOABI B TOKAEMEPE, €r0 PUMEPHYIO
TUTOMIATh M BPEMsI 3aMepa, BPeMs TIPOBEICHHUS OITbI-
TOB, JIMAITa30H W3MEPSIeMBIX BEIUYMH W TapaMeT-
pOB.

Obocnosanue, 6v100p hopmovl u naouiaou npu-
eMHO020 YyCMmpOoIicmea cpeocme KOHmpos

UT00BI ¢ MUHUMAJILHOM TOTPENTHOCTRHIO OTpe/Ie-
JATh XapaKTePUCTUKH JIOKISA, HYKHO TPaBUIHHO
BEIOpATh IUIONIA/Ib U3MEPEHUS, TPHUEMHYIO ILIOIIa b
npubopa. Ee MUHMMAaNbHBINA pa3Mep OrpaHUYNBACTCS
JIOJIel MM COOTHOULICHUEM Da3ApOONICHHBIX O Kpas
npudopa Karenb, a MAaKCUMaJIbHBIN — J0JIeN UITH CO-
OTHOILIIEHUEM «HaJIaraeMbIX» Kamenb [1.16].

Jlons pa3npoOneHHbIX Kanenab P, — 970 OTHOLIE-
HHE KOJIMYECTBA KaleNb 11, Pa30MBAIOIMXCS O Kpast
MPUEMHON TUIOIIaaN Tpudopa, K 00IEeMy Konde-
CTBY Kamejb 7, TPOJIETAIOIMX WM MaJaroliuX Ha
Hee. OHa paBHa
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Ecnu kannu PAaBHOMCPHO MaJgar0T Ha IJI0Maab U3-
MEpCHUA, TO JOIMOJIHUTCIIBHO €€ MOXXHO OIIPCAC/INTD
KakK

%)

2
=1 S

’

TI€ p,— YacTOCTh MaJCHUs KaIlellb KaKoro-anbo
Kyacca (pasmepa); K — 4MCIIO KJIAacCoB; s, — IUIOIIA/Ib,
Ha KOTOPOH MPOUCXOAUT APOOIICHUE Kalelb TaHHOTO
pasmepa (kacca) d..

3Hasi pacnpesenieHue Karelb, GOpMy U pa3sMepsbl
MIPUEMHOTO YCTpoiicTBa IMpuOopa, MOXKHO pacCyH-
TaTh MO0 Pa3ApoOICHHBIX Kameiah. OOBIYHO TIpH-
eMHas TUIOMIAlb BOPOHKU OBIBA€T KPYTIIOH, TIPSMOY-
rOJBHOMU, KBasipaTHoH (puc. 1.2).

L D
17 T 7. ' 1
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Puc. 1.2. @opma npuemnou nrowaou npubopa

Jnst 5TUX pOpM OTHOIIEHHE 5, /™ PaBHO:

KpyTJIOH S_i = M y

S D?

[

i: 4di(as _di) S

S 02

8

. s, 2d.(a,+e6 —2d,
NPSAMOYTOJIBHOU —t- = (4 + 6, i) ,
S aBBB

KBaJpaTHOU

rne D, a, 6, — 1MaMeTp CTOPOHBI KBaJIpaTHOM,
MPSIMOYTOJIEHON, MPUEMHOH TIOMIA TN MPpUdopa.

Opnako 1nenecooOpa3Hee BbIOUPATh IUIOMIAAb U3-
MEpEeHHsI IO COOTHOMICHUSIM Pa3apOOJICHHBIX M «He-
pasapoOieHHbIX» Karelb. COOTHOIIEHHWE pa3apo-
ONCHHBIX Karellb — 3TO COOTHOIICHUE KOJIUYECTBA
pa3npoONIeHHBIX Kamnelb K HEeHCKaKaeMbIM (Hepas-
JPOOJIEHHBIM). ITO COOTHOIICHHE MOXKHO BBIPA3UThH
Yyepe3 JI0JI0 pa3IpoOICHHBIX Kalelb Kak

_ Pa
1-P,

CoOTHOLIEHHE «HAIaraeMbIX» Kaesb ONpeieseT-
cs pabounm oObemMoM npubopa. Pabounii o6bem — 310
00beM mpocTpaHCTBa MpHOOpa, B KOTOPOM IPOU3-
BOJISITCS M3MEpPEHHS WJIH IMPOMEXKYTOUHOE Mpeod-
pazoBanue napaMeTpoB Karum. COOTHOLIEHWE «Ha-
JaraeMpIX» JpyT Ha Jpyra Karelb — 3TO OTHOLICHHE
HaJlaraeMbIX Karelib K HEHMCKaKCHHBIM («HeHasarae-
MBIM» ).

COOTHOIIICHHE «HAalTaraeMbIX» Karejib — 3TO OT-
HolIeHUe 0011Iel BEpOSTHOCTH TOSIBIICHHSI B pabouem

5
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o0beme JByX u Oonee P Karenb K BEPOATHOCTH I10-

SIBJICHUSI OZIHOM Karum P .

P e -x-1 Vv
H x R =

H

a P, o Vv

e Ve* — eIUHUYHBIA pabounii 00beM, 00BeM pa-
Oovero mpocrpaHcTBa MpuOOpa, B KOTOPOM MOXKET
HAXOJUThCS TOJBKO OJlHA KAIUIsl B MOMEHT H3MEpe-
HUS, Ve— SIMHUYHBIN 00beM, 00BEM JIOXKICBOTO MPO-
CTPAHCTBA, MPUXOISIIETOCS Ha OJIHY KaILTIO.

EnuangHbIi 00beM, COTTacHO ypaBHEHUSAM KO-
(uIMeHTa 3a0HEHUS JTOXK/IEBOTO TPOCTPAHCTBA U
00beMy KareJabHOU BOJIbI, PABEH

M

Ve:VaimzﬂdK‘?U=27
N, 6p I

rae V, — 00beM JT0KIEBOr0 MPOCTPAHCTRA;

N, — KOJIMYECTBO Kamelb B IJAHHOM 00beMe;

0 — CPEHAA CKOPOCTh MaJEHHUs Karelb; d, — cpen-
HEOOBEMHBII TUAMETP Kareb.

YpaBHEHUST €AMHUYHOTO pabodero odnema pas-
HBIX METOJIOB, CPEJICTB M3MEPCHUS Pa3MEPOB Kareib
UMEIOT pasiu4Hble BUbL. [l OMHOIY4YeBOro (OTO-
ANMEKTPUUECKOTO METofa (JIUMHUTHPYETCSI OJHOBpE-
MEHHBIM [IPUCYTCTBHEM Karlejb B JIy4e) 3TO yYpaBHE-

HUE UMEET CJIENYIOIINI BUI:
V=S (d+h,),

e i — BBICOTA (DOTODNIEKTPUIECKOTO JTyHa.
COBOKYITHOE COOTHOLICHHE pa3ApOOJICHHBIX H
«HAJIAraeMbIX» Kareib 7, MOXHO OIpEIENHTh IO

dbopmyie



n=mn,*1,

YtoObI HaMSIAHO YBUACTL XAPAKTCP USMCHCHUS U
BO3MOJKHBIC BEJIMYHNHBI n., 71(), l1u, Ha KOMIIBIOTCPE pac-

CYMTAIH Y TIOCTPOUIIN 3aBUCUMOCTH ISl (POTOAIIEK-
TPUYECKOTO METOJA, KPYIVION MPUEMHOI BOPOHKHU U
HOPMaJIbHOTO 3aKOHA PACHpEACICHHUs Kalellb ¢ KOH-
KpPETHBIMH MapameTpamu 10xkas (puc. 1.3).

Tl P =15 uMfmun
Oee= 4,5 Mm
071 d= {um
& = 035uM
V = 55 ile
0_50 ‘h = 0,50 MM
§ \
g 095 |— \\ - = —*//“‘
< Nt — "".::":;
0 % 5 510 w5 15 17

luamemp Boponku, em

Puc. 1.3. 3asucumocmu pazopobnenuvix u «HAIa2aemulx» Kaneib om ouamempa GOPOHKU:
1, — Pa30pOONEnbIX; 1], — <HANA2AEMBIX»; 1] — CYMMAPHbIX

AHanu3 ypaBHEHUI U Tpad)UKOB ITOKA3BIBAET, YTO
YCTpOMCTBa M3MEPEHUS OT/IEIBHO MAAFOIINX Karelb
BCErJla UMEIOT TIOTPEIIHOCTh OT JIPOOJICHUS U «HAJIO-
KeHus» Kanesb. [Ipu paBHbIX pasmepax o u D, nons
pa3apoOJIeHHBIX Kareldb OAMHAKOBA YISl KPYIJIOW U
KBagpaTHOU opM BOpOHKH. OTHAKO TIPH HUCIIONB30-
BaHHUHU KPYIJIOH BOPOHKH JIONIS «HAJIAraeMbIX» Karesb
OyJeT MeHbIIe, Tak Kak ee Tuiomaas Ha 21,5% MeHb-
e kBajpaTHod. ClieloBareibHO, MIPU MPOYUX PaB-
HBIX YCJIOBUSIX BBIOOp KpyInoi (opmbl Oonee mpen-
noyTuTesaeH. [Ipyu onTUMaaIbHOM JHaMETPE BOPOHKHU
5-6 ¢cM COBOKYITHOE OTHOIIIEHHE OyIeT MHUHUMAJh-
HBIM U MOXeT CHU3UThbcs 70 10%. 3-3a npocyera,
NpOONIeHUsT W HAJOXKCHHUS Karellb Iernecoo0pa3sHo
U3MEPSITh CJIIOH OCagKOB U HHTEHCUBHOCTH OIS
JIOYKJIEMEpPaMUi MHTETPUPYIOIIETO THIA, B Ka4eCTBE
KOTOPBIX HCIOJB3YIOTCS MepHble OaHku. [IpuHImIm
paboTHI JOXKAEMepa OCHOBAH Ha yiIaBIMBaHUH, COOpe
Karnenb. UToObl A0t IPOOUMBIX Kalellb He TPEBBI-
mwana 3-5%, nuaMeTp IIoMAU AOKIEMEpa T0JKEH
ObITh He MeHee 0,1Mm.

Oobocnosanue mpedyemozo Konuuecmeda 00x4coe-
Mepoe, moueK 3amepa Kaneivb NPU OUeHKe Kaye-
Ccmea 00#con

TpebyeMoe KOIMMYECTBO JIOKIAEMEPOB HaWIeM W3
TOYHOCTH OIPE/ICIICHUs] 00beMa BOJIBI Ha 3JIEMEHTap-
HO¥ mtomake monuaa (puc.1.4).

]

Puc. 1.4. Cxemvl paccmanosku:
1 — npamoyeonvras; 2 — paouanvbHas ¢ pagHbvimu
nO NAOWAOU KOTbYEBbIMU 30HAMU;
3 — paduanvras ¢ paguvim wazom; A — 0osxcoemepsi
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B nannOM ciyuae ommOKa 3aBUCHT OT BapHalllu
romaau opomerns. OmmOka pacdera OyaeT Mak-
CUMAaJIBHOM, €CITM TUIOMIA[b OPOIICHUS 3aKOHYHTCS
B HayuaJie MM KOHIIE KaKOTo-1u0O0 mIara pacCTaHOBKU
noxxaemepos [1.16, 1.18,1.20].

OTtHocutenbHas ommobKa d pU pajManbHON cxe-
M€ C paBHOMEPHBIM IIaroM PacCTaHOBKH JIOKIEMe-
POB paBHa

KonmnuecTBo z paccTaBisieMbIX BIOJIb pajnyca J10K-
JIEMEPOB MOYKHO HaWTH Kak

N

O011ee KOTMUECTBO JOXKIEMEPOB IIPH KBaIPATHOM
CXEM€ PAaCCTAHOBKU OIPENEIIAeTCs KaK

2 4
Z=(22) ==~
52
S
AHaJOrN4HBIC 3aBUCUMOCTH MOXKHO HaWTH U IS
JIPYTUX CXeM paccTaHOBKH. [l pagnanbHOM CXeMBbI
C PaBHBIMHU IO TUIOIIAJN KOJBIEBBIMU 30HAMH (CM.
puc. 1.4.) oHM UMEIOT BH]

1 1
O =—3 z=—+ .
Tz T2,

Jns opAMOYyTroiabHOM CXeMbl PACCTAHOBKH U M-
MOYTOJIbHON MO3UIIMOHHOMN TUIOIIAN TouBa (PpoH-
TaJbHONW MAIIMHBI OINMOKA M KOJMYECTBO HOXKIEME-
POB MOTYT OBITh PACCUMTAHBI IO CIACAYIONUM ypaB-
HEHUSIM:

1 1 1 1 1 1
Oy=—+—=—+—30=—-"-30,"0, = ,
z, z, O, O, 0,0, Z,-2,

a 6 a 6

TI€ 7, Z, — YMCIIO JTOKIEMEPOB 0 IHUPHHE U JUTH-
HE OJIHOBPEMEHHO OPOIIAEMOM IIOIIAMN; J , J, — 110~
TPENIHOCTh OIPE/ICIICHUs] OPOIIAeMOM TUTOIIAIH 110
ee IMIUPUHE U JJIMHE.

Amnanu3 ypaBHEHUH MOKa3bIBAET, YTO MPU paccTa-
HOBKE C PaBHBIMU 10 TUIOIAAH KOJIBIICBEIMHU 30HAMU
TpebyeTcs B 2 pa3a MeHbIIe moxkaemMepoB. [Ipu mare
paccTaHoBKM (corsiacHO TaOm. 4), peKOMEHIyeMOM
CTO AUCT 11.1-2004, ommOka pacuera oObema
BOJIBI MOJKET COCTaBHUTH 16, 25, ...33 unu 14%.

LlenecooOpa3HO YMEHBIIUTh IIar PacCTaHOBKHU.
B uwacTHOCTH, TIpH OnpenesieHn CPeIHUX 3HAYCHUI
CJIOSl 0CaIKOB, MHTEHCUBHOCTH JIOXK/IA T10 TIOMIAN C
TOYHOCTHIO He MeHee 10% moTpedyeTcst pacCcTaBiIATh
nopsika 10 goxaemepoB Baoab paauyca u 400 nox-
JIEMEPOB IO BCEH MIOMIAIN 3aXBaTa A0KAEeM. Tak Kak
pasMep Kareib MEHSIETCS BCETo JUIIIb IO Mepe yaae-
HUS OT JOXKIACBAIBHOTO aIapara, HacaIKu, TO I0CTa-
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TOYHO U3MEPSTH UX pa3Mep BIOJb pagnyca 3axBara B
JIECATH TOYKaX.

0b60cHO8aAHUE TUMUMUPYEMO20 KOIUYECHEd pe-
2UCHPUPYEMBIX KaANnelb RPU OYEHKe Kauecmea 00Jic-
05

JIOCTOBEpHOCTh  ONPEACICHHUS  XapaKTEPUCTHK
JTOKIIST 3aBUCUT OT KOJIMYECTBA PETUCTPHPYEMBIX Ka-
nenb. Yem Oombiiie UX u3MepsieTcs, TeM TouHee OyayT
paccuMTaHbl TOKa3aTeNd OIICHKH KadecTBa JIOMKJIA,
TeM 00bEKTHBHEEe Oy/leT MPOU3BECHA OIICHKa pabo-
THI noxkaeBanbHOU Texauku (JT). Omunako upesmep-
Hasi PErUCTpaIMs Karejab NPUBEACT K YBEIMUCHHUIO
BpEMEHH HM3MEPCHUS, MPOBEACHHUIO OTIBITA, & CIIEH0-
BatenbHO, cpoka Aooaku JT. HyxkxHo B pazymHBIX
mpejeNax OTrPaHWYUTh MX PETUCTPAINAI0 B 3aBUCH-
MOCTH OT TIOTPEUIHOCTH OIPECIICHUS IMOKa3aTelei
kadectBa noxas [1.16, 1.18, 1.20, 1.21].

Bapuanmio, Bo3M0oXxHYI0 OIIMOKY pacuera o0beMa
BOJIBI ITO PETUCTPUPYEMOMY KOJIMIECTBY KaIleIb MOXK-
HO HaWTH

5 = o _N20 _447
AN AN

Bapuanuro, BO3MOXKHYIO0 OIIHMOKY pacdera cpef-
HEKyOMYECKOT0 JIuaMeTpa MOXKHO HAUTH Kak

s - 1 20 _J20+1 1824
© 3w 3mo 3no Jn

Jliis pacdera cpeJHEKyOUYECKOro JraMeTpa ¢ 3a-
JTAHHOM TOYHOCTBIO 11e7IeCO00pa3HO U3MEPSITh HE Me-
HEe Karelb 71, COTIACHO YPABHEHHIO

_[N20 41 3327
L 34 o

Peructpupyemslii 00beM BOJIBL, a CIeI0BATENBHO,
00beM JIoKIeMepa, MepHOU OaHKH, TOJKEH OBITh HE
MeHee

3 3
20V, 107} _ 10547

V> = =
2 3 &

ﬂ'd,?
e v, = —=—*
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IIpu sTOoM ynaBnIMBaeMoe KOJUYECTBO Karelb
MOKHO PacCUMTaTh 1O YPaBHEHHIO

__20
0 502
IIJ'IH OorpeaciIiCHUusd Cpe,[[HeKy6I/I‘-IeCKOI‘O aname-

Tpa ¢ TOYHOCTBIO 5% HE0OXOAUMO KOHTPOJIUPOBATH
pasmep Oomee 1300 xamenb, ymaBIUBaTh JOKIEME-

— cpemHUN 00beM OJTHOM Karl-
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POM MHTETPUPYIOLIETO TUIIA, HAIIPUMEDP MEPHBIM CO-
cynom, He Menee 2-10° karmenb, 4TOObI OmIKOKA MpU
oTpe/ieJIeHHH 00beMa JIOXKAEBOM BOJIBI, CIIOS OCAIKOB
He npesbimana 1%. [lpu 3ToM 00beM BOJIBI B JIOXK IE-
Mepe MoskeT cocTtaBuTh 105-350 em® (d, = 1-1,5 mm).

Taxum oOpaszom, AJs onpene’seHns UMHTEHCUBHO-
CTH TOXKIS, CJIOST OCATKOB M JPYTHX ITOKa3aTesei ka-
YeCcTBa ITOJIMBA Ha X OCHOBE C TOYHOCTRIO MeHee 1%
HEOOXOMMO PETHCTPHPOBATH BO BPEMs MPOBEICHUS
orbITa 00beM BOZBI B JOKIEMEPE B CPEIHEM TOPSIJI-
ka 250 cm®u Oosee. DTOT ke 00beM Ompenenser u
MUHUMAJLHBIN 00BeM moxkaemepa. Jis onpenencHus
CPEIHEKYOMYECKOTO MTHaMeTpa ¢ TOYHOCTHIO HE Me-
Hee 5% HeoOX0omIMMO KOHTPOIHPOBATh pa3Mep Oolee
1300 karrens.

Jis mosydeHus: MoMoOHBIX 3aBHCUMOCTEH TIpU
OTIPE/ICTICHUN YHEPTETUUCCKUX XaPAKTEPUCTHUK JIOK-
piv:s HeO6XO):[I/IMO 3HATh 3aKOH HU3MCHCHUS CKOpOCTI/I
Karesb OT UX JuaMeTpa. B psje ciaydaeB oHa JTUHEN-
Hasl.

Uwrco KOHTPOIUPYEMBIX Karelh U BO3HUKAIOIIYIO
MIPH ONPECIICHUY KUHETUYECKON PHEPTHU €€ MTPOU3-
BOJHBIX XapaKTepI/ICTI/IK OIHI/I6Ky MOXKHO paCC‘-II/ITaTI)
0 CJICYIOIIUM YPaBHCHHSIM:

po>20 252 5 20 252 45 16
R R N N RN TN

I[JIS[ KOHTpOJ'DI 3Hepr1/m KarieJib JOXIs U €€ HpO-
M3BOJHBIX XAPAKTCPUCTHK, B UYACTHOCTH YACIHHOMN
MOIITHOCTH TOXs, C TOTPEITHOCTRI0 He Oojee 5%
1eIecoo0pa3Ho KOHTPOIUPOBATh UAMETP U CKO-
pocTh He MeHee 8-10 ThIC. Kanenb.

ITpu onpezneneHUN MPOU3BOJHBIX XAPAKTEPUCTUK
KOJIMYECTBA ABUXCHHUS KallCJIb YHCIIO KOHTpOHPIpye-
MBIX KalleJdhb ¥ BO3MOXKHYIO OIIMOKY MOYKHO Paccuu-
TBHIBATh TIO CJICAYIONTUM YPABHEHHUSIM:

b 520 70 20 V7045 64
b2

— 5 O, = = .

J1n1st KOHTPOJIS AaBJIEHUS 0K Ha ITOYBY, A TAKKe
KOJINYECTBA JIBW)KEHHUS U €TO TIPOU3BOIHBIX XapaKTe-
PHCTHK C IOTPEIIHOCThIO He Oosee 5% uenecoodpas-
HO PErucTpUpOBaTh JHUAMETP M CKOPOCTh HE MEHee
8-28 ThIC. Kamenb.

Cnoco6 eoccmamnosneHus NpoCUUMAHHBLIX Ka-
neno

Eciau mpu ompezeneHHn XapaKTEPUCTHK JOXKIS
U3MEPHUTH TOJIBKO pa3Mep U CKOPOCTh Karlellb, TO PH-
OOpBI TOJKHBI UMETh BBICOKYIO CKOPOCTH PETHUCTpa-
[HH 0. Oumna 1o/pKHa OBITH HE MEHEE

> 608
rd;}

DTO O4YEeHBb BBICOKAsl CKOPOCTH perucTtparmu. [Ipu-
00p JIOJDKEH yCreBarh B TeUeHHe 1 ¢ M3MepsITh pa3Mep u
ckopocts 6onee 300 xanens (p = 30 m/mun, d,=1,5 MM,
s*=10 cm? — majieHne Kareiah B KOHIE CTPYH CPEIHe-
CTPYHMHBIX U JaJbHECTPYMHBIX amnmaparoB). Moxer
MPOUCXOANTH MPOCUET Karenb. Kpome Toro, mpu ot-
KIIOHGHUHU pa3Mepa NPUEMHONW BOPOHKH yCTpPOMCTBA
KOHTPOJIA Kall€Jib OT ONITUMAJIbHOI'O 3HAYCHUS PACTET
MOTPEIIHOCTh OT JIPOOJICHUS] WM «HAJOKEHHS» Ka-
Teb.

UroObl yCTpaHWTh TOTPEUTHOCTH OT TMpOcYe-
Ta Kareib, HEOOXOIUMO HKCIIOJIb30BaTh KOJIUYECTBO
Kareynb, COOMPAeMbIX JOXKIEMEPHBIMU COCYIaMH,
JlaTYuKaMU-J0KIEMEpaMUA  UHTETPUPYIOIIEr0 THIIA,
9TO HarpuMep MepHble OaHKH, NMPHUMEHsSEMbIe NpU
M3MEPEHNN CJI0S OCAJKOB, WHTCHCHBHOCTH OIS
[1.16, 1.33]. VMcmonb3ys TMoOKa3aHUSA TOXKAEMEpa H
YCTPOMCTBA, M3MEPSIONIETO pa3Mep U CKOPOCTh OT-
JISJIBHO TMaJIA0IINX Kalelb, MO)KHO BOCCTAHOBHUTH UX

KOJIMYECTBO KaK
0 0 0 -0 0,040
VP _ 6V ks pisit

] * *3 * *
Vij mdj Vi Vi

J

rae Vj”,sj”, tj” — 00BEM BOJBI, npUMepHas njomanb
U BpPEMSI PETUCTPALMU €r0 J0KIAEMEPOM; hj" — cIou
0CAaJIKOB, ONpENENsAeMbId JOXKIEMEPOM; Vj*, dk* —
CpeImHEeKYOMYeCKUit 00beM B TUaMETp Karlld, BBIUUC-
JIEHHBIE IO NIOKA3aTENISIM YCTPOMCTBA, U3MEPSIOLLETO
pasMep Kanenb.

B »ToM ciywae Oyzmer ompeseneHo (hakTHYecKoe
KOJIMUECTBO Karlejb, MOTPEIHOCTh OyJIeT MUHUMAJIb-
HOM Tpu ompenencHur aOCONIOTHBIX ITOKa3aTemei.
Jlns u3MepeHust pa3mMepa U CKOPOCTH Karellb MOTYT
MIPUMEHSATHCS TIPHOOPHI C MaJIOil CKOPOCTHIO pEru-
CTpallny, a CJIeJ0BaTeILHO, OyIyT HEJOPOTIMH.

Cnoco6 30nanvHOll KOppeKyuu pacuema npu
onpeoeneHuu noKazameell Ka1ecmea noauea

UToObl CHU3UThH MOTPEUIHOCTh MIPU ONPEACICHUN
IoKasarejieli KauecTBa IOJIMBA, 0COOEHHO ILIOIIAb
AJIEMEHTAPHBIX 30H U BpeMsl MOJMBa Ha HUX, Liele-
CO00pa3HO MPH pacdeTax XapaKTePUCTUK AOKIS YIH-
THIBaTh 30HAJBHBIN Kod(hGuureHT koppekuu [1.16].

ITo mepe ynaneHus OT JI0KIEBAJILHOTO arapara
HacaJIKu pa3Mep Kariellb, Kak 1 UHTEHCUBHBIN JOXK/Ib,
YBEJIMUMUBAETCS MPU PaIMAILHON CXEME pacCTaHOBKE
noxxaemepoB. [IoaToMy B HOKIEBaHUU MPUHATO U3-
MEpSTh pa3Mep Kareab UHTEHCUBHOCTH JT0K/s1 BAOJIb
paauyca. Ha mpakTuke B OCHOBHOM NMPUMEHSIOT PaB-
HOMEPHBIM 1Iar pacCTaHOBKH, KOIZIAa TOYKH 3amepa
BJIOJIb pailyca HaXOASTCS Ha OJJMHAKOBOM pacCTOs-
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HUU ApyT OT apyra. [Jnst ympoleHust pacuera KpyI-
HOCTH KaIlellb, PABHOMEPHOCTH TIOJIMBA HCIOIB3YIOT
HE IJIOIIAb KOJell, a UX BeC (OTHOIICHUS IUIOIa-
neit). J1ns mpoBeieHust pacueToB OOIIHX 10 ILIOMIAIN
MOJIMBa TIOKa3aTejeld B ATOM Cilydae MPUMEHSIOT I10
Mepe yaJeHus! OT IIEHTpa TOBOPOTa CIeyIOIIHe Be-
COBBIC KOA(D(DUITUEHTHI:

I(j:SI:SZ:S:S}=1:2:3. ..J AIM Kj=SI:S2:S3:Sj:1:2: ...(2j-1).

Cosepuwiencmeosanue cnocoba onpeoenenus
IKCHIIYamayUOHHBIX U HAOEHCHOCMHBIX NOKA3ame-
Jieil pabomol 00X4#cOeBANbHBIX MAUIUH

Jns onpeneneHust mokasareneil HaJeKHOCTU pa-
OOTBI JTOKAECBAILHOW TEXHHKH, €€ SKCILTyaTal[MOH-
HBIX TOKa3aTeJieil BMECTO PYyYHOIO XPOHOMETpaxka
MpeiaraeTcss aBTOMaTHUECKUI XPOHOMETPaK B pe-
albHOM MaciTabe BpeMeHH, e GukcupyeTcst Hada-

J10, KOHEI[ ¥ BpeMsl paboThI MaIliH, €€ aBTOHOMHBIX
eNVHUI] WU TPOAODKUTENIEHOCTh TEXHOJIOTHYe-
CKUX OTepaIiii U Hayayo, KOHeI BpeMEeHH MPOCTOS,
yCTpaHEeHUsI HEHCIIPaBHOCTEH myTeM moadopa cooT-
BETCTBYIOIIUX KOHTPOJBHBIX YCTPOUCTB U MOAKIIO-
YeHHUSI UX K aBTOMAaTU4YecKoMy peructparopy [1.16,
1.23,1.26,1.27].

HapaGoTka rnpu UCTIBITAaHUSIX JOXKIEBATHHON TEX-
auku coctapisgeT 300-600 4. PazoBas 3amuch aBTO-
MaTHYECKOTO PErHCTparopa JOKHA ObITh B Tpeie-
max 12,5-25 cytok. Macmtad BpeMEHH 3aBUCUT OT
MIPOJODKUTETLHOCTH TEXHOJOTHICCKONW OTIepaIlnH,
BpeMeHHU paboThl M mpocTos. Ilpu omepammsix mpo-
JIOJDKUTENILHOCTBIO MeHee 1 4 LieHa JeJIeHHUs TOKHA
cocTaBisITh He Ooiee 1 ¢, meHee 24 14 — 1 muH, Oosee
24 4y — 6 MUH, 4TOOBI TIOTPEIIHOCTH KOHTPOJISL BpeMe-
Hu He npebimana 0,1%.

1.4.3. [Mpubopbl KOHMpPOIs U cpedcmea OUeHKU Kayecmea rnoJsiuea
nosiueHoOU mexHuKou

Ha cragmm ucnbiTanmii, 0COOEHHO HAYYHBIX HC-
CIIeNOBaHWi, BAXKHO WMETHb OOJBIION HAOOp W3Me-
PSAEMBIX XapaKTePHCTHK, YTO TIO3BOJHT BHIOpaTh
Ooyiee JOCTOBEpHBIE TOKA3aTEeNIM OIEHKH KauyecTBa
MOJIUBA, pa0dOThI IOKACBAILHOW TEXHHUKH, CO3/1aBaTh
€e C ONTHMAJIbHBEIMU TapaMeTpaMu, a I yCKope-
HUS TIpOIlecca IMOMyueHUs] MHPOPMAIMH — HMCKITHO-
4aTh MPUMHUTHUBHBIE METOIbI, PYUHBIE CPEJICTBA KOH-
TPOJIL M CO3JaBaThb COBPEMEHHBIE ABTOMAaTHYECKUE
M3MEPUTEITHHO-UH(POPMAIIMOHHBIE CHCTEMBI, TPHOO-
PbI KOHTPOJIS ¥ YIIPABICHHUS.

Ha mpakTtuke MeTombl M CpeICcTBa H3MEpPEHUS
SHEPTEeTHUYCCKUX XapaKTEPUCTUK MO B Poccuu He
MIPUMEHSIOTCS M3-32 OTCYTCTBHS TaKUX IPUOOPOB,
XOTSI 32 pyOeKOM UMEIOTCSI CTallMOHAPHBIE JOPOTHE
cpenctea uzmepenus. [loatoMmy nocrasiena 3anada —
C03/1aTh HOBBIE IPUOOPBI U CUCTEMbI U3MEPCHHS MH-
TEHCUBHOCTH JOXKJSI, CJIOS OCAJKOB, pa3Mepa U CKO-
POCTH TaJICHUS KaIelb, JHEPTEeTHUECKOTO M TUHAMU-
YECKOro BO3IEUCTBUM JJOXK/Is HA TIOYBY, ONPEACICHUS
AKCIUTYyaTallMOHHBIX I1apaMETPOB IOJMBHON TEXHU-
ku. JKenarenbHO coO30aBaTh MOPTATUBHBIE CHUCTEMBI
U TpuOOpBI MU3MEPEHUS, TPUMEHICMBIC B ITOJIEBIX
YCIIOBHSIX.

Hugopmayuonno-usmepumenshole
0131 OUECHKU Kauecmed 00Jcos

Co3nmaH psi pa3sHOTHITHBIX H3MEPUTENEHO-UH(POP-
MauuoHHbIX cucteM (MCC) ansa KOHTpOJsS Xapakre-
PUCTHK JTOXKASI U TIOKa3arenel kauectna nmonusa: MAC
«Pagyra», «ABrogoxaemep», «Criekrp», «Crekrp-1»,
«Cmexrp-3», «Criextp-4», «Criektp-4m» [1.16, 1.28,

cucmemasl
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1.29]. B cocTaB 3THX CHCTEM BXOIAT OPUTHHAJIBHBIC
natauku cinos ocankoB JICO u ¢oTodnekTpuieckre
nmarunku DJI.

®dorosnekrpuueckuid natunk (PJl) npegHazHaueH
JUTSL TIpeoOpa3oBaHusl pa3Mepa U CKOPOCTH Karellb B
NIEKTPUYECKUM CUTHAN € IMPONOPLUUOHAIBHON aM-
IUIATY0M M JUIMTENbHOCTHIO. JlaTyuk umeer psj
MPENMYINECTB: MaJloe pa3perrarniee BpeMs, Tps-
MOTIOPIIMOHAEHOCTh BBIXOJHOTO CHTHAlla pa3Mepy
KaIiy u3-3a Majoi BbicoThl yua (0,3-0,5 mm), B03-
MOXKHOCTb OJHOBPEMEHHO C Pa3MepoM OMpPeNeisiTh
CKOpPOCTh Kareib. bbulM co3maHbl Tpu THMA (OTO-
ANMEKTPUUECKUX JATYUKOB C PA3HBIMH JICKTPOHHBIMHU
cxemamu peo0pa3oBaHus U KOHCTPYKInU. B HacTo-
sIee BpeMs co3/1aH 0ollee COBPEMEHHBINH (OTOIITEK-
Tpuyeckuil garyuk ®JI-1. DnexTpoHHas cxema JatT-
guka (puc. 1.5) coOpaHa Ha HHTETPANIbHBIX ¥ MUKPO-
MIPOIIECCOPHBIX CXEMax.

C momompro jgaMibl JI ONTHYECKON CUCTEMBEI
dhopMupyeTcsi paBHOMEpHEIH JIyd cBeta. s sko-
HOMHUH SHEPTUU JIaMITa MOXET OTKII0YaThCs KITIO-
4OM (MCIIONB3YETCA B PEKUME OKHJAHHS IIH TPU
BHEIIHEeM 3amnycke). CUrHan ¢ OTOdIESKTPUIECKO-
ro auoja mocrtynaer Ha ycunurtenb Al nus ero
(hopMUupOBaHUA W MaITBHEHUIIETO MpeoOpasoBaHUI
B MU(POBOHA KOJ aHAIOTO-ITU(POBEIM TIPeodpa3o-
BareneMm ALIIL. Ilocme ALl curnan B nudpoBoit
(hopme oOpabarbiBaeTCs MO CHEIUATBLHOMY alro-
PUTMY MUKPOIIPOIIECCOPOM JIsI TOTYyUCHUS TT0JIE3-
HOU MH(]OpMAIMU U3 TOTOKA JaHHBIX (BBIJCICHUE
UMITyIbCOB, C(HOPMHUPOBAHHBIX TMPOJETAIOIUMHU



KarusiMu  qokst). [locie oOpaGoOTKH MHUKPOIIPO-
LECCOp 3alMChIBACT aMIUIMTYLY U AJIUTEIbHOCTb
nMnysnbcoB B [I13Y s xpanenus. Korga I3V 3a-
MOJIHUTCS, BBIJIa€TCSl KOMaH/a /ISl IEPEX0/ia B AKAY-
mwmii pexum. [lo oxkoHyanuu cbopa MHPOpMAIUH
YCTPOHUCTBO MOXET OBITh MOAKIIOUEHO K TEepCo-
HaJbHOMY KOMIIBIOTEPY Uepe3 MapajulebHbIi MOPT
(4acTo MCHONBb3yeTCs A MOAKJIIOYCHHUS! MPHUHTE-
pa). 3anucanusie B [13Y nanneie MoryT OBITH IEpe-
NUCaHbl B KOMIBIOTEp AJs JalbHelneil o0padboT-

ku. dorosnekrpudeckuii gatauk DJI-1 (puc. 1.6)
CIYXHUT IUIsl aBTOHOMHOI'O M IPOIODKUTEIBHOTO
cOopa JmaHHBIX ¢ (DOTODIEKTPOHHOIO Tpeodpaso-
BaTelsi, 00pabOTKH MOTy4YeHHOW HH(OPMALIUU U ee
XpaHeHHs! JUIsl TOCTeAYIouIel nepeaadi B KOMIIbIO-
Tep. C ero moMouip0 MOXKHO PErHCTPUPOBATH Ta-
pamerpsl 107 Kanenb 0K B MOJIEBBIX YCIOBHUSX.
Craructuyeckass IOTPEIHOCTh YMEHBUIMTCS [0
0,01 %.
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Puc. 1.5. Dnekmponnas cxema gpomonpeodbpazosamens
u ynkyuonanbHas cxema ycmpoiicmea coopa oanuvix DJI-1:
JI — namna; VD1 — ¢pomoouoo; /[A1 — ycunumens; ALl — ananozo-yughposoii npeobpasosameinnv,
03V, I13V — onepamusHnoe u nocmosanHoe 3anomunaoujee ycmpoticmeo,; LIV — npoyeccop

Puc. 1.6. Cucmema «Cnexkmp-4M»:
1 — pomosnexmpuueckuii oamyux @U-1M;
2 — nepeHoCcHotl KoMnvlomep

B cucreme «Cniektp-4M», ee poTomardnke BMECTO
JaMIlbl HAKaJIMBaHWUA HCIOJIB3YETCS  CBETOIMOL,
BXOMAIIMA B ONTHYECKHHA OJIOK, JOIOJHHUTEIHHO
BKitoueH Flash-peructparop ¢ anamoro-nudpoBbM
npeoOpa3zoBarenieM. B pesynasrare morpebneHue
TOKa Majo, U CUCTeMa MOXET padoTaTh B IMOJIEBBIX
YCIIOBUSIX.

Cucrema xoHTpons (puc.l1.7) comepxut QoTo-
anekrpuyeckuit gatuuk ®/I-1 ¢ ycunurenem VY 2,
070K M3MepeHus aMIuTyasl curaana bUA 3, koro-
PBIi CITy’KHT AJ1s1 KOHTPOJISL pa3Mepa Karienb, OJIOK h3-
MEpEHUsI BPEMEHH — JIIUTeNbHOCTH curHaia bUB 4,
MpeaHa3HAYeHHBIN I OHOBPEMEHHOTO KOHTPOIIS
WX CKOPOCTH, OJIOK BBIIENeHHs curHaia (hopMu-
poBarens curHana) bBC 5, koTopslii peqHazHavyeH
NI BBIAEJCHUS UMIYIbca (CUTHANA) OT Hayajia Ao

7 BBNC - l
f ¥
> 3 BUA &
-
o 4 BMBE AW
bt | =

11

Myt Cron

Puc. 1.7. Bnox-cxema HUC «Cnexkmp-4»
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OKOHYAHUS €ro JECUCTBHS, ONOK yrpamieHus bY 6,
OnoK BBHIOpakoBKH JOXHBIX curHanmoB BBJIC 7, xo-
TOPBIA U3MEPSET KOIMYECTBO MAaKCUMAIIbHBIX 3HA4e-
HUU CHUT'HAJIa M HE JIaeT BO3MOXXHOCTU M3MEPSTh I1a-
paMeTpbl KaIuid, KOTJla CUTHAJ UMeeT OoJiee OHOTO
MAaKCHUMaJIbHOI'O 3HAYCHUA, U aHAJIU3aTOP UMITYJIBCOB
AU 8, cayxamuil g M3MepeHusi, COPTHPOBKHU Ka-
TIeJTh IO UX pa3Mepy B CKOPOCTH.

Cucrema Britouaet ¢poroparyuk OJI-1, koTopslii
BKIIFOYAET OMNTHYECKHI OJOK, WCTOYHUK ITHTaHUS
DC-DC, Flash-peructparop ¢ ALIII, usnyuarens cse-
Ta 1 (OTONPUEMHHUKA IATUNKA, IEPEHOCHON KOMITbIO-
tep «Notebook» m CD-gucK ¢ mporpaMMHBIM 00e-
CTICUCHUEM.

TexHuuyeckasi XapaKTepUCTHKA CHCTEMBI
«CuexkTp-4M»
Konrponupyemblie napameTpbl pa3Mep Kanelb,
BpEMs IIpoJIeTa
Karuig 4yepes J1yd
CBETa OIpe/IeTIeH-
HOM TOJIITUHEI

Yucno n3MepseMbIX Karesb 1o 10+
Jlnana3oH usmepeHust:
pa3Mepa Kareib, MM 0,25-6
CKOpPOCTH Karelb, M/C 1-20
[orpermHocTs KOHTpOIS, %:
pa3mMepa Kareib
CKOPOCTH Karelb 5
Iopor uyBCTBUTENLHOCTH ITPU
HU3MEPEHHH:
pasMepa Karenb, MM 0,25
CKOPOCTH Karelb, M/C 1

Meroauka omnpenesieHuss XapaKTePUCTUK JOXIs
COCTOHUT B TOM, YTO (DOTOJATUMK yCTAHABIUBACTCS B
30HE JOXK]A U U3MEPSIOTCS MapaMeTpbl Kamlelb. 3a-
teM ®D/I-1 nmepeHocuTcs B APYTyI0 30HY U BHOBb H3-
MepsIIoTCs TapaMeTpsI Karens. [Tocne 3amepa Bo Bcex
30HaX JOXKIs MHPOPMALMSI CUUTHIBAETCSA B KOMIIBIO-
TEp MO CTAaHAAPTHOMY KaHajy, II€ BBIUYUCISIOTCS
MoKaszareiln KadecTBa NOXI: AuddepeHuuaibHbIe,
MHTErpajibHbIe paclpe/ieieHusl KOJMYecTBa, o0beMa,
SHEpPI'uH, CUIIbI yAapa, IaBJIEHUs 110 pa3Mepy Kareib U
CpelHUe TIOKa3arelld, B TOM YHUCIIe CpeTHe00heMHbIH
JMaMEeTp Karlellb, IJIOTHOCTb SHEPIHU JOXKIEBOTO IO-
TOKA.

[Ipn n3mMepeHnn XapakTepUCTUKU TOXKAS UCIIONb-
3yeTcsl BbIILICYKa3aHHbIE CIOCOOBI MOBBIIIEHUS JO-
CTOBEPHOCTH OIpe/eeHNs IoKazaTelell KauecTBa
I0JIMBA.
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KoHCTpyKLus HaTumKa cj10sl 0CaJIKOB II0Ka3aHa Ha
puc. 1.8. Jlns momydeHus: CTaTUCTHYECKH YCTOWYH-
BBIX MMOKa3aHUi 00beM AaT4ynka paBeH 250 cm?’.

Puc. 1.8. Bnewnuii 610

[Ipumep KOHTpOIIS ¥ ONpeieNieH s CPEHUX CIeK-
TpaJdbHBIX U UHTEIPAJIbHBIX PA3MEPOB Kareib, FHEP-
TEeTUYECKUX U TMHAMUYCCKUX XaPAKTCPUCTUK TOXKISA,
co3maBaembix ammapatoM JIKIII-64 Ha paccrosHUU
8 M u gasnennu 0,4 Mlla mokaszansl Ha puc. 1.9-
1.11.

Puc. 1.9. Konmpons xapaxmepucmuk 0024cos
annapama J[KIII-64



Puc. 1.10. Dxpan xomnvromepa
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Puc. 1.11. @yuryus pacnpedenenus
MOUWHOCTU 8030€UCMEUs. KANelb HAd NOY8Y

MuUKpPOKOHTPOJIEPHBII KOMILIEKC U3MEPEeHUs] U perucTpauuu

HpenHa3Haqu AJig yde€Ta HUKIIOB, BPEMEHU pa-
0OTHI U IpoCTOA MMOJIMBHOM TCXHHUKH, TCXHUYCCKHUX U
TCXHOJOTUYCCKUX onepaunﬁ, OJIEMCHTOB OPOCUTECIIb-
HBIX CUCTEM U APYTUX TEXHOJIOTUYCCKUX 0OBEKTOB C
LSO OIPEACICHUS IoKazarenei HAACKHOCTHU pa-

0OTBI, MX DKCILTyaTalluH, a TAK)KE OIUIAThl TPyda TeX-
HUYECKOTO MepcoHaIa.

Kowmruteke Bkitowaer B cedst (puc. 1.12) TexHoImo-
rudeckuit matauk (T]1), MUKpO3IeKTPOHHBIH ITHUdPO-
Bo# peructparop (MLIP-1), ycTpoiicTBO MHAMKALIUU
nanabix (YU).

Puc. 1.12. Koncmpykyusi MUKPOKOHMPOLLEPHO20 KOMNIEKCA UBMEPEHUSL U DeSUCTPAYUL:
1 — muxpoanexkmponnwiil yugposoii pecucmpamop MI[P-1;
2 — mexnonoeuveckuii oamuux (pene oasnenus JJEM);
3 — yempoticmeo ynpagnenus u unouxayuu oanuwvix YU

B kadyecTBe TEXHOJOTMYECKUX AATYMKOB IIPUMEHSI-
10T pene naBneHus tuna JIEM, 31eKTpOKOHTaKTHbBIE
MaHOMETPbI, CYCTUYUKU BOIbI, KOHTAKTHBIC YPOBHE-
Mepbl, TaTYUKU YITIOBOTO, JTMHEHHOTO TIepEeMEIICHus,
MIPOCTPAHCTBEHHOTO TOJIOKEHHUS U T.1., BEIXOJOM KO-
TOPBIX SBISIFOTCS «CyXHe» KOHTAKTHI, Jorndeckne 0 u
1 nnm gacTora MHPOPMAIIMOHHOTO CUTHATIA.

OpurrHaJbHBIA MHUKPO3JICKTPOHHBIN 1(POBOIA
peructparop MIIP-1 ycranaBinBaeTcsi COBMECTHO ¢
TexHonorndeckum nataukoM (T/]) HemocpeacTBeHHO
Ha TpyOONpoBOJEe WM KOHCTPYKTHBHOM OBIIEMEHTE
MAaIlIMHBI, TEXHOJIOTHYECKOM 00bekTe. Y /I siBnsercs
HOCHMBIM U3JIEIINEM U CIYXKHT JJIsl CHATHS HHPOpMa-
o ¢ MIIP-1.

[IpuHnun padoThl MHKPOIIEKTPOHHOTO IU(-
poBoro peructpatopa MIIP-1. MIIP-1 coctout u3s
taiimepa T, nenurens I, oneparuBHOro 3alIOMUHAIO-

uiero ycrpoiictBa O3V u cuerunka Cu (puc. 1.13).

Tatimep T GpopmMupyeT UMITYIIBCHI C IEPHOIOM CJIe-
JIOBaHMs, paBHBIM | MuH, aenutens J{ obecneunBaeT
(opMUpOBaHKE UMITYJILCOB C TIEPHOIOM CIIEIOBAHMS
6 MHH B pEKUME PETUCTPAINH (BLIOOPKH sTUeeK) U 3a-
mcH maHebeix B O3Y.

_"\\
'
T e | B "oy |
« Yl
* n >
Cu ~—= -
L. i
T :
BO -"/ « 0FR

Puc. 1.13. Bnok-cxema MI[P-1
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CueTuank GopMHUPYET aapec STICHKH MTaMATH, B KO-
TOPYIO BBOAMUTCS 3alIUCh BbIXoAHOrO curnaia BC.

[Ipu nmonkmrouenun k MIIP-1 ycrpoiicTBa nHIU-
kauuu ganHblx (YHUJI) oT mocimeaHero mocTymaeT
curHan cuuteiBanusi CC B BHIIE HANPSHKCHUS BBICO-
KOTO ypoBHsI, nepeBons O3Y B peXuUM CUUTHIBAHUSI.
[Toctymarormme ot YU cuaxpoummyinscsl CU 0be-
CIICUMBAIOT MOCJIEOBATEIBHBIA OMPOC SUYEEK NaMsITH
O3YV. Ilocne nepesanucu Beelr nHpopmanuu uz O3Y
U oTKIItoueHus Y ]I oH aBTOMaTuyeCcKu NMepEXOIUT B
pexuM i1 mpocMoTpa uHpopmanuu. B 3aBucuMo-
CTH OT BHJIa NCTIOIB3YEMOTO JIaTUMKa, €T0 MOKIIIoue-
Hus kK MIIP-1 moxxHO ocymecTBiATh (puc. 1.14) cie-
JIYIOIINE TEXHOJIOTUYECKHUE MPOLIECCHI:

1. Peructpauuio npogoiKUTEIbHOCTU U LIUKIIOB
paboThI TUAPABIMYECKUAX YCTPOICTB, HAIIOPHBIX TPY-
OOIPOBOJIOB, HACOCHBIX CTAHIUH, IMOJIMBHOW TEXHH-
KU, IPYTUX TEXHOJIOTHYECKUX 00BeKTOB. [Ipumense-
MbIH THIT TEXHOJIOTMYECKOTO JaTyrhKa — yCTPOMUCTRA,
JIaTYUKU TAaBJICHUS, PACX0/1a, MUKPOIIEPEKIIOUATEIH.

2. KoHTpoIb, perucTpaluio npoIoKUTEIbHOCTH
Y IIUKJIOB OTKJIOHEHHUS YPOBHEH >KUJIKOCTH B OTKPBI-
TBHIX BOJOEMaX, EMKOCTSIX, BO03ab0pax CUCTEM Opo-
IICHHSI, BOAOOTBEACHHUS, YTHIIN3AlMU CTOKOB, Obedax
U Opyrux oObekTax. [IpuMeHseMblii TEXHOJIOTHYe-
CKHI TaTYUK-YPOBHEMED.

3. KoHTtpounb, peructpaiuio mojJoKeHUs U mepe-
MEIICHUS B MPOCTPAHCTBE PabOYUX OpraHOB U KOH-
CTPYKTHBHBIX DJJIEMEHTOB TEXHUYECKUX CPEICTB,
CHUCTEM, COOPYKEHHH, oOecrieueHHsi 0e30MacHOCTH
00BEKTOB M OXpaHBI TPy30B, JMHEWHOTO W yTIOBOTO
MEPEMEIICHUSI IBMXKYIIUXCS MpenaMeToB U T.4. [Ipu-
MEHSAEMbIE TEXHOJOTMYECKUE NATYUKU — JaTUUKH
VIJIOBOTO, JUHEHHOTO M MPOCTPAHCTBEHHOIO IMepe-
MEIIEHUSI.

4. 3MepeHre HHTETPaTbHBIX XapaKTEPUCTUK Pa3-
JINYHBIX TEXHUYECKHUX CPENICTB, COOPYKEHUH, MAILIHH,
CUCTEM, TEXHOJIOTHUYECKUX [IPOLIECCOB C TUCKPETHBIM
(MMITYTBCHBIM), IUKITHYECKAM TIPUHITUTIOM pa0OTHI U
M3BECTHBIM (33JJaHHBIM) 3HAUCHUEM MapaMeTpa Mpu
BBITIOJTHEHUU OZIHOTO LIMKJIA, HApUMep 00beM Toja-
BaeMOH BOJIbl, KOJIMYECTBO MIPOAYKIIMH, IPOIICHHBII
nyTe U Jp. IIpumeHsieMble TUIBI JTaTYMKOB — KOH-
TAKTHBIC YCTPOMCTBA KOHTPOJISL YPOBHSI, MTOJIOKEHUS,
MEPEMEIICHUS U JP.

5. KoHTpoInb U perucTpanuio COCTOSIHUS CPEAbl U
KadyecTBa TEXHOJIOTHYECKOTO Ipoliecca B CHCTEMax
TEpMO- W BJIArOPETYIHPOBAHUS, B TOM YHUCIIEC B Te-
IJIMLAX, XOJIOAWIbHBIX YCTAHOBKAX, KAMEpax, 3JIeBa-
TOpaX, CyLUMIbHBIX arperarax, TerIMYHbIX KOMILIEK-
cax u ap. Tunel NpUMEHsSIEMbIX JaTYUKOB — TEPMO- U
TUTPOJIATUYUKH.

6. KoHTpOib U pEerucTpanuio HaJIWUUsS XUMHUYE-
CKHMX BEIIECTB B TIOYBE CENbXO3MPOAYKIINH JIJIs OIICH-
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KH DKOJIOTHYECKON Oe30IMacHOCTH U 310POBbs Y€II0-
BCKa. HpI/IMeHHeMHe THUTIIBI JaTYUKOB — COJICMCPHI.
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Puc. 1.14. Cmpyxmypnvie cxemvl coeOuHeHUs
cpedcme pezucmpayuiL:

T — mexnonoeuweckuil damyux, T — matimep;
MIIP — Muxposnexmponuwiti yughposou pecucmpamop;
YU — ycmpoiicmeéo unoukayuu OanHbIX;
YCH - ycmpoiicmso coopa u unouxayuu OaHHbIX;
VU] — yempoticmeo

Hcnonp3yss CTPYKTypHBIE CXEMBI COEIMHEHUS
TEXHOJIOTHYECKUX JATYMKOB U peructparopa MIIP-1
KOCBEHHBIM CIIOCOOOM TIpH KOHTPOJIE HOMHHAIBLHOTO
JaBJICHUS B TPYOOIIPOBO/IE MOCIIEIHETO MOPSIIKa OPO-
CUTEJIBHOM CHUCTEMBI, (QUKCHPYS KOKIBIH pa3 Bpems
TI0/Ia4M BOJIBI [ M 3HAS €€ PACXOJl ¢, TIPH HTOM JIaBIIe-
HUW, MOKHO paccuuTarh (cM. puc.l.14 B) oTnenbHbIC
¥ CyMMapHbIe 00beMbI BOIOTIONAYH 110 (hopMmyIie

n
v,=q,1; V= l;vi .

[0 3HaYEHMIO LICHBI ICTICHHUS 1aTIMKA @ , 3a()UKCH-
POBaHHOMY KOJIMIECTBY UMITYIILCOB 71 (CM. puc. 1.14 1)
MOKHO ONPEAENATh UHTErPalbHOE 3HAYEHUE TEXHO-
JIOTUYECKOro mapa MeTpa 4 Kak

A=apn.

[Tpu monxirouennu ko Bxoxy MLIP-1 uudposoro

(KOHTAKTHOTO MJIM UMITYJILCHOTO THIIA) pacXxoaoMepa,



3Has 3HAYCHHUE LIEHBI €0 JICJIEHUS V , COOTBETCTBYIO-
IETrO BbIJIaue OJJHOTO UMITYJIbCa, H 3aUKCHPOBAHHOE
KOJIMYECTBO 71 TOCTYMHUBIINAX UMITYJIbCOB, OMPE/ICIs-
ercst 00beM Bogomoaaun V
V=vn.

Kpome Toro, peructparopoM MOKHO OMPEICIIATH
pacxoj, CKOPOCTb IBMXKCHHUS, UX CPEIAHHUE 3HAYCHUS
(cm. puc.1.14 n).

Texuuueckas XapaKTePUCTUKA KOMILJIEKCA

IIpomomKUTENEHOCTE PerucTpa-

IIUH BPEMEHH, CyTKH 17
YHCII0 perucTpUpyeMbIX UM-
MYyJIbCOB 4096

Hcnonp3yemble TEXHOIOTHYE-
CKHE TaTYUKH CO CIICTYIOIIMHA
BBIXOIHBIMU TTapaMeTpaMu

CYXOH KOHTpAKT;
WM JIOTHYIECKUA
Hyab O u enununa 1;
WJIM 9acTOTa

JMCKpeTHOCTh KOHTPOJISI BpeMe- 0,1 ¢ — 6 Mmun

HU, MUH
DNEeKTpOIUTaHUE:
MIPp 45B
YU 9B
T"abaputnsie pazmepst MIIP, MM 120x100x120

Pa3paboTan xomriekc U ycTpoicTBO cbopa u UH-
nukamuu gaHHbix YCUJI, mo3BoJIsIONINEe CHEOKATh
nanHele peructpauuu ¢ 30 peructparopoB MIIP-1
(puc.1.15).

Puc. 1.15. Komnnexc pecucmpayuu u ycmpoiicmeo coopa
u unouxayuu oannvix YCHJT

[TorpemrHocTh perucTparuu 6 MUH, WIX He Oojee
1%. Ilnowmans opoieHust, koHTpoaupyemast 1 MIIP-1
B 3aBHCHMOCTH OT TOTO, TJI¢ YCTAHOBJICH PETUCTPATOP,
cocragisiet 0,5-100 ra. Bpems o0cmyxuBaHus paboThI
OpOCHUTENBFHOU cucTeMbI cHIkaercs ¢ 10 go 1,5 4.
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2. PEXUMbI OPOLLUEHUA
CENbCKOXO3AUCTBEHHbIX KYNbTYP
N X ONEPATUBHAA KOPPEKTUPOBKA

Pacuernas mogens BHUU «Panyra» ucnonesyer
0CaJIKH, TEMIIEPATypPy U BIaXKHOCTh BO3/1yXa, CKOPOCTh
BETpa, OUYBEHHBIE BJIAro3aracel, T.e. IpeaycMaTpiBa-
eT MHOTO(akTOpHOEe OOOCHOBAaHHME PACUCTHOTO Ia-
pameTpa (KO3 PHUIHEHTa TPUPOTHOTO YBIAKHCHHUS,
CYMMapHOTO UCTIapeHus, Ae(uimra BiaroodoecneyeH-
HOCTH U OPOCUTENBHBIX HOpM) [2.10,2.14].

Koadpdunment mnpuponnoro yemaxHeHus Ky,
ycraHaBiuBaeMbli o meronuke BHUN «Panyra»,
MOXKHO CUHMTaTh OOOOIIAIONMM IIOKAa3aTejieM HEI0-
cTarka WM H30bITKa aTMOC(EPHOro YBIAKHEHUS
paccMmarpuBaeMoi TeppUTOpUH, 00BEKTHBHO O0TOOpa-
JKAFOIINM KakK KITMMaTHIeCKUe, TaK 1 TeOMOP(OIIOTH-
YECKHe U THAPOTEOIOTHYECKUE €€ 0COOSHHOCTH.

2.1. MeToauka onpeaeneHus U oueHKa NPUpPoAHOro noTeHuMana Tenna u Bnaru.
Arpoknumatuyeckoe panoHUpoBaHue TeppuTopumn
no koadphmumneHTy npupoaHoro yesrnaxHeHus Ky

J71si TOMTHOIICHHOW OLIGHKU MPUPOAHOIO IMOTEH-
[MaJia TeTuia ¥ BJIaru CeIbCKOXO3SMCTBEHHO UCIIOJb-
3yeMOW TEPPUTOPUU PEKOMEHIYIOTCS CJICIYIONTUE
KOMIIJIEKCHBIE TTOKa3aTeIH:

® CIIapsIeMOCTh (ITOTEHIMAIbHAS YBANOTPAHCIIH-
pauus);

® arMOC(epHBIC 0CaJIKH;

® aKTHBHBIC BJIaro3amnachl MOYBBI B JUANa30HE OT
HB (manmenbmieit Bnaroemkoctn) 10 BPK (BnaxHo-
CTHU pa3pbiBa KaWJUIAPHON CBSI3N);

e K0d(PQHUIMEHT MPHUPOTHOTO yBIAXKHEHUS K,
PaBHBII COOTHOIICHUIO 3JIEMEHTOB BOAHOIO U TEILIO-
BOT'0 0aJIaHCOB.

Jlns ompenenenus ucnapsieMOCTH MPUHATA MOJTHU-
¢unmposannas popmyna H.H. MBanosa [9]

E = Kxdxf(v), (1)

rae E — ucnapsseMocTb, MM;

K — snepretndeckuii Gpaktop ucnapenus, Mm/mo,
YUHUTHIBAIOIINI HEMTWHEHHOCTh CBsi3u £ U d mipu us-
MEHEHUH TEeMIIEpaTypbl BO3AyXa;

d — nepunuT BIAXHOCTH BO3IyXa, MO;

f(v ) — BeTpoBast (GyHKIHS, yUIUTHIBAIOIIAS BIIHS-
HHUE CKOPOCTH BETpa Ha MHTEHCUBHOCTb UCIIAPEHUSI.

Bxopmsmue B popmyny 1 daxTopsl onpenensoTcst
IO CJIeTYIOIINM 3aBUCUMOCTSAM:

K = 0,0061(25 + t)/L., @)
d=1(1-001ua), (3)
fiv)=0,64(1+0,19V,), )

7€ t — CpeHeCyTOuHas TeMIlepaTypa BO31yxa 3a
pacueTHbIil nHTEpBaT, °C;

{ — ynpyrocTsb HaCHIIIEHHOTO Mapa HPH ITOH TeM-
neparype, M0;

a — OTHOCHTEJIbHAS BJIQXKHOCTh BO3/yXxa, %;

V,— CKOpOCTh BETpa Ha BBICOTE 2 M OT MOBEPX-
HOCTH 3€MJTH.

J1is BBITIOJTHEHUST pacyeToB BHIOMPAIOTCS penpe-
3CHTaTHBHBIC B PETHMOHE METCOCTAHIIMUA C METCOHA-
omonenusiMu He MeHee ueM 3a 30-60 JeT.

Pacuer Ky Benercs o 3aBUCUMOCTH

+
Ky=YWet P 5)

rae Ky — KooQQUUUEHT TPUPOTHOTO YBIaKHEHHSI
3a MEepUOJI, KOTJIa CPETHECYTOUHAs TEMIIEpaTypa BO3-
nyxat>5°C;

W _ — aKTUBHBIE 3amachkl BIard B METPOBOM CJIOE
MOYBBI HA HAa4yaJl0 PACYETHOrO mepuoja (Jara mepe-
X0Jla CPEJHECYTOUYHOI TemIeparypsl Bo3lyXa 4epes
+5°C), MMm;

P — cymma atMochepHBIX 0CaJIKOB 33 pacyeTHBIN
[IEPUOJ, MM;

E — ucnapsiemocTh (IOTEHUMATIbHAS HBANlOTPaH-
CIIUpALIMS) 32 TOT K€ IEPUOJI, MM.

AtMocdepHble ocaaku P NpUHAMAIOTCS N0 AaH-
HBIM METEOCTAHIIUMN, PErpe3eHTaTUBHBIX I pac-
CMaTpHUBAEMON TEPPUTOPUH.

AxTuBHbIE Brarosanacel W = onpenensrores mo
bopmyie

W= W, (1) (©)

rne W —3anacel Bjard B METPOBOM CJIO€ TIOYBBI,

COOTBETCTBYIOIIME HAMMEHBIIEHW BJIArOEMKOCTH (BO-
JIOYIEP>KUBAOIICH CITOCOOHOCTH), MM;
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1 — KO3 PUIMEHT, XapaKTepu3yroIiil CTEIeHb
(haKTHUECKOTO HACHIIIEHUs TTOYBEHHOTO CIIOS BJIa-
rol Ha Hayajo PacyeTHOro Hepuojaa, B NOJSAX OT
W

ﬁu— BJI&YKHOCTH I1OYBBI, COOTBETCTBYIOLIAs MPEA-
MOJIMBHOMY MOPOTY (AOIMYyCTUMOMY MOPOTY HCCYyIIe-
HHSA), B IOJIX OT WHB.

HaunmMenblias BIaroeMKoCTb, WM BOAOYAEPHKH-
Baromas CrnocoOHOCTh mouBbl (W ) 3aBUCHT OT ee
IPaHyJIOMETPUYECKOTO COCTaBa U BOAHO-(PU3UIECKIX
CBOMCTB.

Kosdpdunment g B 3aBUCUMOCTH OT Xapakre-
pa W KoJM4ecTBa aTMOC(HEPHBIX OCaIKOB 32 3MMHE-
BECCHHUI Mepuo U3MEHsIETCs, KaK npasBuio, ot 0,8
o 1 (taba. 2.1).

HwxHull npeanosnBHON NOPOr BIAXHOCTH IIO-
YBBI OPUCHTUPOBOYHO MOXKET OBITH OIPEICIICH I10
YPaBHEHUIO

=05, +5) )

e ﬂw— BJIQYKHOCTb MOYBBI, COOTBETCTBYIOIIAS HAU-
MEHBIIIEH BIaroeMKOCTH, % OT MACChI CyXOi MOYBHI;

,83— BJIQXKHOCTH 3aBsiIaHus, % OT MacChI CyXOil Io-
YBBI.

Tabmuma 2.1

3nauenns ko3 duuueHTa m B 3aBUCUMOCTH
OT KOHKPETHBIX yCJI0BH

TTpuposHo- Koadpduunent i | Kobdurpenr u
JUIS MHOTOJIET- | JUISL OAHOJIETHUX
KIIMMaTHU4YeCKaslt 30Ha
HUX KYJIBTYp KYJIBTYp
1 (mycTbIHHAS) 0,86 0,86
2 (mosymyCThIHHAS) 0,9 0,88
3 (cyxocrernHas) 0,93 0,91
4 (yMepeHHo-cyxas
CTEIIb) 0,96 0,94
5 (;lecocrernHast) 0,98 0,95
6 (;1ecHast) 1 0,96

[Ipu OTCYTCTBUYM KOHKPETHBIX [JaHHBIX f, MOXHO
TPUHKUMATE B JIOJISIX OT f3

® IS TIeCUYAHBIX M CYNIECYAHBIX MOYB — ,Bo = (0,50 -
0,658,

® JUIst CyTIMHMCTBIX 10uB — = (0,65 -0,75) B ;

® JUIsl IIMHUCTHIX TIo4B — 8 = (0,75 -0,8) f .

B pacderHoii monenu omnpesenenust Ky mopor J1o-
IyCTMMOT'O MCCYIIEHHUs TOUBHI (8, %) onpenensercs
0 CJICYIOIIEMY YPaBHEHUIO
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£,=0,36+1,48-103-W,,—9,52-107-W2, (8)
rae W — HauMeHbIIask BIarOEMKOCTh METPOBOTO
CJIOSI TIOYBBI, MM.

Pacuer Ky Benercs B cienyroleit mociae0BaTellb-
HOCTH:

® [0 KaXIOMYy TOAy PETPOCIEKTHBHOTO psiia
YCTaHaBIUBAETCS TIEPHOJ] C TEMIIEpaTypaMi BO3IyXa
BeIIIE 5°C;

® 1715 KaXK/I0TO To/1a MOJEKaIHO PACCUUTHIBAIOTCS
ocaJiku P, ucriapsseMocTh £ 1 akTUBHBIE BJIaro3anachl
Ha Hayaso pacyeTHoro nepuoxa W ;

® TI0/ICYUTHIBAETCS CyMMa 32 YCTAHOBJICHHBIH T1e-
PHOJ TT0 IeKajiaM JUTsl BCeX DJIEMEHTOB pacueTa, a 3a-
TEM Cpe/IHee MHOTOJIETHEE UX 3HAYCHHE;

e o (opmyne (5) onpezenseTcs CpeIHUN MHO-
roieTHUH  K03(p(OUIUEHT NPHUPOAHOTO YBIIAXKHE-
Hus Ky.

[To cpeaqHUM MHOTOJIETHUM 3HAUYCHUSAM KO3 hH-
[MEHTOB YBIaXHEHHUS Ky C HCIOJIb30BAaHWUEM IIH-
HEWHOW MHTEPIOJSAINY COCTABIISIETCS KapTa U30JIH-
Huii Ky, moka3pIBaroIIas U3MEHYMBOCTE Ky 110 Tep-
putopuu. Bripenstores ¢usuko-reorpaduueckue
(mIpupoAHBIE) 30HBI HAa TEPPUTOPUHU, TPAHUILIBI
KOTOPBIX COMNPSIKEHBI C TPAaHWUYHBIMH 3HAYCHUS-
Mu Ky.

I'pamaru Ky ¥ COOTBETCTBYFOIIINE UM MPUPOTHBIC
30HBI:

Ky< 0,2 — mycTeIHHAS 30HA;

Ky =0,21- 0,3 — nonynycTeIiHHAas 30Ha;

Ky =0,31-0,4 — cyxocTenHas 30Ha;

Ky =0,41-0,5 — ymepeHHO cyxas CTEIHasl 30Ha;
Ky =0,51-0,8 — necocrenHas 30Ha;

Ky >0,8 — necHas 30Ha.

TlonydyeHHble MO KaXJ0W METEOCTaHIUM 3Ha-
qyeHus1 Ky CTaTHCTUYECKH 00padaThIBalOTCS: XPO-
HOJIOTHYECKHE pAnbl Ky pamKuUpYIOTCAd U 3aTeM
OTIPENIeNACTCS AMITUPUYECKAst BEPOSITHOCTh KaXI0-
ro 4jeHa PaHKUPOBAHHOTO pPsiJa, T.€. BHICTPAaHBa-
eTCsl PAA IMIUPUUECKOTO PACIPECTCHUS BEPOSIT-
Hocted Ky. [lo cpeiHUM MHOTOJIETHUM 3HAYE€HUSAM
Ky cocraBiieHbl KapThl-CXeMbl HM30JUHUM, MMOKa-
3BIBAIONIUX H3MEHYHMBOCTH TEILIO-, BIAroooecrie-
YEHHOCTH O Tepputopun. KapTel ciykat oCHOBOU
I BBIICNICHUSL B Mpeaefiax pailoHa 30H YBIaX-
HeHus. M3onmuuuu Ky compsramTcs C TpaHUIAMU
¢usuko-reorpaduueckux 30H (puc. 2.1, 2.2).
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2.2. MeToauka onpegeneHuss CyMMapHoro sogonotpebneHus
CeJNIbCKOXO3SINCTBEHHbIX KYJNLTYP

Jlnst ycraHoBiieHUS 3BanoTpaHCIUpaluu (CyMm-
MapHOTO HCIHApeHUs) CEeIbCKOXO3SHCTBEHHBIX KYIlb-
TYp KaK HCXOJHOW BEIMYMHBI BOJHOOAIAHCOBBIX
pacyeToB IMPH OINpPEAEIIEHUH OPOCUTEIHHBIX HOPM H
JIPYTUX TapaMeTPOB OPOIIEHUS MPUMEHSETCS MOIH-
(hukarust OMOKIMMATHYECKOTO METO/IA

E=E-K, K, )

rae E - sBanorpancnupanus (CyMMapHoe ucra-
peHue), MM;

K,— OGnonornueckuii KooQpUIMEHT, XapaKTepu3y-
0NN POJTh PACTEHUH B PACXOIOBAHUU BJIATH CEIb-
CKOXO3SMCTBEHHBIM M0JIeEM (puc. 2.3);

K — MUKpOKIMMaTHYECKMA KOO(QOHUIMEHT, y4H-
THIBAIOIMN H3MEHEHHUE MUKPOKIUMATa CEIbCKOXO-
3STCTBEHHOTO TIOJIS TIO/T BIUSIHUEM OPOIICHHUS;

E — ucnapsieMocTh (IIOTEHLIMAJIbHASL SBallOTPaH-
CIUPAILIMS), MM.

JNlecocTtenHan 3o0Ha eBponenckon YacTu (rymva)

1,2 | T
I i
1,1 l !
| |
1 Vi | —— — konocosble oaumbie; |
o | # - — KONOCOBLIE APOBLIE;
E a9 —i— — KapTothens No3aHWA; |
a ¥ | ESAC Kaprodens paHHui; f
T
g —3¥— — KyKypy3a Ha CAnoc;
™ 08 = ‘ 4 — KanycTa noaaHas;
SOl —#—— KanycTa paHHsA;
07 s — DBOLLM — TOMATI;
| -~ — OBOLIY — MOPKOBK
0,6 T !
= | 'i
0,5 ' : :
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Cymma TemnepaTyp OT Hayana seretauuu

Puc. 2.3. Cpeonue mnozonemnue kodppuyuenmol K, 011 0CHo6HbIX CeNbCKOXO3AUCMEEHHBIX KYIbIMYP
secocmentotl 30nbl Poccutickoii @edepayuu

[IpornopIMoHaIbHOCTE MEXKY CyMMAapHBIM BOJIO-
MOTPeOICHUEM H UCTIAPSIEMOCThIO0 (PUKCUPYETCst OMO-
JIOTHYECKUM M MUKPOKITUMATHIECKUM KO3 (hUITHEeH-
Tamu (K s 1 K), nis onpenenenus KOTOPhIX MCIIONb-
30BaHbl OIBITHBIC JAHHBIC, MTOJIyYaeMbIC B YCIOBHIX
uszyyaemoro peruona. Kospduimenr K (tabn. 2.2),
OTPaXKAIOIIUH BO3MOKHOE U3MECHEHHE MHUKPOKIMMA-
Ta Ha CEJIbCKOXO3IWCTBEHHOM TIOJE IO BIMSIHHEM
opoleHusi (B Pe3y/bTare CHIKCHHUS TEMIIEPaTyphl
BO3/lyXa U CKOPOCTHU BETPA, MOBBIIICHHUS BIAKHOCTU
BO3AyXa B MPHU3EMHOM clloe arMoc(epsl), Koinde-
CTBEHHO 3aBUCHUT OT pa3Mepa OpoIiaeMoil IIomaanu
MPUPOJIHOTO yBIaKHEHUA (KY).

40

Tab6iuma 2.2

Muxkpokjiumarndeckuii ko3ppuuuent K|
B 3aBHCHMOCTH OT NPUPOIHON YBJIAKHEHHOCTH

TEPpPUTOPHH
Koadhdunment yprnaxxuHeHus K
tepputopuu Ky °
-0, 0,86
0,1-0,2 0,89
0,2-0,3 0,91
0,3-0,4 0,925
0,4-0,5 0,94
0,5-0,6 0,95
0,6-0.7 0,96
0,7-0.8 0,97
0,8-0.9 0,98
0,9-1,0 0,99
1,0-1,1 0,995
1,1-1,2 1
1, 1




2.3. OCHOBHbI€e NONOXEeHUA MEeTOAUKU onpeaerieHUs OpoOCUTENIbHbIX HOPM HETTO
(medomumntoB BogonoTpedbneHus)

Jlnst  HOpMHpOBaHHS OpOILICHHS Pa3padOTaHO
OOJIBIIIOE YHCJIO PACYCTHBIX METOIOB, IT03BOJISIO-
nwx audGepeHIpoBaTh HOPMbI OPOIICHHMSI IO TEP-
PUTOPHUH W TPOTHO3HPOBATH WX JJIS JET Pa3IMIHON
BJIQKHOCTH. Pa3BUTHIO pacyeTHBIX METOJIOB CIIOCO0-
CTBOBAJIU TIOSIBIIEHUE W MPUMEHEHNE KOMITBIOTEPHOMN
TEXHUKH, HUCIOJIh30BAHUE CTATHCTUYCCKUX MMPUEMOB
00pabOTKK JTAaHHBIX M BEPOSTHOCTHOTO aHaym3a [8,
9]. MHoOrHe U3 TIpeqIaraéMbIX METOJOB HOCST JIO-
KaJIbHBIM XapakTep, COolepkKaT pa3IMuHbIi COCTaB U
00beM HCXOMHOW MH(OPMAIUHU, YTO 3ATPYAHSIET HX
CpaBHEHHUE H BBIOOD.

PaspaboranHas pacueTHast MOJICIb JIJIsl yCTAHOBJIC-
HUS OPOCHUTEIILHBIX HOPM 00€CIICUNBACTCS HAICKHBIM
MporpaMMHBIM  oOecrieueHreM. Ilporpamma BKITIO-
4yaeT B ce0sl OPUTHHAIBHYIO, JAIONIYI0 JOCTOBEPHBIC
pe3yJIbTaThl, METOIUKY CTAaTHCTHYECKOH 00paboTKh
MHOTOJIETHUX PSZIOB JTAHHBIX, TIO3BOJISIOIINX HCIIOb-
30BaTh WX JUIsS MOCTPOSHHS BEPOSITHOCTHOM KpPUBOU
pacrpe/esicHus: OPOCUTEIBHBIX HOPM U JPYIHX Iapa-
METPOB, YCTAHOBUTb UX MPOTHO3HBIC 3HAYCHHUSI.

OCHOBHBIC TIOJIOKCHHS BEIOPAHHOW METOIUKH HC-
XOIIAT U3 TOTO (paKTa, YTO MPHU TITyOOKOM 3aJIeTaHud
TPYHTOBBIX BOJ (HIKE 3 M) OPOCHUTEIBHYIO HOPMY
MOYKHO OITPEJICJIUTh 0 YIPOIIEHHOMY YpPaBHEHHUIO
BOJIHOTO OaJjiaHCa Kak Je(UIUT CYMMapHOIO BOJO-
MOTPEONICHUS KYJIBTYPbI, YUCICHHO PaBHBIA Pa3HHULIC
MEX]Ty ONTUMAIIBHBIM BOIOIOTPEOICHNEM pacTeHUi
nipu Oecriepe0oHHOM HX BOJIOOOECTIEYCHNH U BOIOTIO-
TpeOIeHneM B KOHKPETHBIX TPUPOAHBIX YCIOBHSIX.

OpocutenbHas HOpMa HETTO OMNPEICISIeTCS Kak
CYMMapHbIi 3a BereTaruio aeGuuuT Bojonorpede-
HUS KyJIBTYPBI:

M,,, =S AE, , (10)
1

AE =E~(W + P+ G)-Y, 11

rae M, — OpoCHTENIbHAs HOPMA HETTO, MM;

AE — neuiuT BOZOMOTPEONECHUS KyJIBTYPhI 32
pacyeTHBIN MHTEpBal (JieKaja, MecsIl), MM;

E - ONTHMANLHOS BOJIOTIOTPEOJICHHIE KYJIBTYPHI 32
PacUETHBIN epuo, MM;

W — aKTHBHBIC BIAro3arnachl B JIEATEILHOM CIIO€
MIOYBHI K HAYaJy pacueTHOTO MEepUoia, MM;

P — armocdepHble OcCaaKu 3a PACUCTHBIA IIe-
puoa, MM;

G — KanWUISIpHOE UCTOJIb30BaHUE TPYHTOBBIX BOJI
IIpH WX OJIM3KOM 3aJieraHuu (710 3 M), MM;

Y — oTTOK Biaru 3a npeaessl OpoaeMoro mossl, B
TOM YHCJIIE TIOBEPXHOCTHBIN M TITyOWHHBIH, MM.

Hcronp3oBanre TPyHTOBBIX BoM G TIpH OJIM3KOM
WX 3aJ€raHuU ONPENEISIETCS 10 3aBUCUMOCTH

G=EXxq, (12)

T ¢, — KOO(QQUIMEHT KaNUJUIAPHOTO MOIMHUThIBA-
HUS, B JIOJIX OT Ev, 3aBUCSIIUI OT TIyOWHBI 3aj1era-
HUS TPYHTOBBIX BOJ, TPAHYJIOMETPHUICCKOTO COCTaBa
MOYB, TOJIIN adPAlU U TIIyOWHBI PacIpOCTPAHEHUS
KOPHEBOH CHUCTEMBI pacTeHHH (Tadi. 2.3).

Tabmuna 2.3

Beanunna ko3¢ dunuenta ¢, B 3aBUCMMOCTH OT IIyOMHbI 3a/1€raHUsi TPYHTOBBIX BOJ,
THIIA IOYB U COCTOSTHUSA arpodoHa

I'myOuna 3aneranus MPECHbIX TPYHTOBBIX BOJ,M
Mo Arpogorr 0.5 1.0 15 2.0 2.5 3.0

Jlerkue mo rpany- | be3 pacTuTenpHOTO MOKPOBA 0,45 0,15 - - - -
JIOMETPUUCCKOMY | C rry6uHOit KopHe- | hk < 0,6 0,85 040 | 0,15 - - -
coctary BOIi CHCTeMBL K, M| 6 <jk < 1,0 10 | 055 | 025 | 010 | - -

hk>1,0 1,0 0,9 0,55 0,30 0,15 0,05
Cpennue no rpany- | be3 pacrutensHoro nokposa 0,50 0,20 0,05 - - -
JIOMETPHICCKOMY C m1yOuHolt KopHe- | hk < 0,6 0,80 0,38 0,18 - - -
cocTaBy BOH CHCTeMBL, /ik, M | )6 <jik < 1,0 1,0 | 052 | 028 | 0,12 - -

hk>1,0 1,0 0,98 0,60 0,35 0,20 0,05
Tspxensle o rpany- | be3 pacturensHoro mokposa 0,55 0,25 0,05 0 0 -
JIOMETPHHECKOMY C mry6mHoit KopHe- | hk < 0,6 0,75 0,35 0,20 0,05 - -
coctany BOii cHCTeMBL, ik, M | 0.6 <pk < 1,0 095 | 050 | 030 | 015 | 005 | -

hk>1,0 1,0 0,95 0,65 0,40 0,25 0,1
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ITo kax10il MeTeOCTaHIIMU PACCUUTHIBAIOTCA Jie-
KaJHbIE Te(DUIUTHI BOIOTIOTPEOICHHS /ISl OTIpEIeTIeH-
HOW KYJIBTYPBI 32 KaXKIBIH TOJT epro/ia HaOIFOICHHIA.

OlLieHKa IPOTHO3HBIX 3HAYEHUH MMapaMeTpoOB Opo-
IIEHUST TIPOU3BOIAUTCS C HCIOJIB30BAHHUEM KpPUBOH
BEpPOSITHOCTU (00ECIIEYCHHOCTH ), TIO3BOJIIONICH BBI-
NIEJISATh pacyeTHBIC TapaMeTPhl B TOABI Pa3IMIHOMN

YBIQKHEHHOCTH: 5 U 25% — Biaxubie roasl, 50% —
cpenawuii rox, 75, 85 n 95% — cyxue Tonbl.

[TomyueHHBIE JaHHBIE TIO OPOCUTENLHBIM HOPMaM
HETTO MOTYT CIY>KHTb OCHOBOM IJISi COCTaBICHUS
MIPOEKTHBIX U IKCIUTYaTAIIHOHHBIX PEXUMOB OpOIIIe-
HHS, TIJIaHOB BOAOIIOIL30BAHMUS, BOJIOXO3SIHCTBEHHBIX
pacueToB.

2.4. PacueT pexXxumMoB OpOLLUEeHUA

Jng pacy€ToB pexHUMOB OpOILIECHUS IO METOJIH-
ke BHUU «Pamyra» pazpaboTaHbl U 3apeTrHUCTPHU-
pOBaHBI KOMIIBIOTEPHbIE MPOrpaMMbl M 0a3a HaH-
HbIX. Pabodeil mporpaMMoii sl pacYeTOB SIBIISETCS
nporpamma ROCK.xls ¢ ucnonb3oBanueM 0asbl
JMaHHBIX. biok-cxema anropuTMa mpuBeAeHa Ha
puc. 2.4:

e ROCK.xls «PacueT mapameTpoB peKUMOB OpO-
LICHUS] CEJIbCKOXO3AWCTBEHHBIX KyNbTyp». CBune-
TEJIBCTBO 00 O(UIMATBHON perucTpayuy mporpaMm
st OBM Ne 2004610996 ot 22 anpens 2004 r;

e b5/ METEOMH®OPMAILIMA. Ceupaerens-
CTBO 00 oUIMAIBHON perucTparui 0a3pl JaHHBIX
Ne 2006620309 ot 6 okTs10pst 2006 r;

e «Pacuer nMHAMUKM arpoKJIMMAaTHYECKHX pe-
CYpPCOB W HX peryaupoBaHusi». CBHIECTENHCTBO 00
opunmansHoit peructpammu Ne 2009610137, nara
peructparuu 11.01.2009;

e Zap_Data «Popmuposanne bl mereomndop-
Malllu A7s1 KOPPEKTUPOBKH PEKUMOB OPOLICHUS U
OIIEPAaTHBHOTO IJIAHUPOBaHUSA». CBHICTEIBCTBO 00
oduUMaNkHONH perucTpauuu nporpamMm s OBM
Ne 2012610821 ot 18 suBaps 2012 .

2.4.1. lNonueHast HOpMma

OnTuMuzanusi pa3Mepa MOJUBHOM HOPMBI SIBIISI-
eTcs OIHOU U3 BaXHEHIINX MpodieM 3(h(HeKTHBHOTO
WCIIOJIb30BAHUS OPOCUTENIBHOM BOJBI M COXpPaHEHHUS
TJIOOPOTHS TIOYBHI [2.2, 2.3].

ITonuBHas HOpMa (pa3oBasi HOpMa MOJMBA) TIPE-
CTaBIIIET COOOW KONMYECTBO BOJBI, TIOIaBaeMOE Ha
reKTap OpolIacMoM MIoWaau B M3/ra (UM MM CIIOSI
BOJIbI). PazMep monuBHOM HOPMBI 3aBUCUT OT BOJIHO-
(U3NUECKUX CBOMCTB ITOUYBBI, CTETICHH €€ UCCYILICHHS
K MOMEHTY TOJIMBa, COCTOSIHMS arpodona, penbeda
OpoIIIaeMoii MOBEPXHOCTH, a TaKKe Crocoda u Tex-
HOJIOTHH TIOJIBA.

B o0miem Buie CpOKH, HOPMBI U YaCTOTA ITOJINBOB
JIOJDKHBI 00€CIieunBaTh ONMTUMAJIBHBIN JUIS POCTa H
Pa3BUTHS pacTEeHH BOIHBIA PEKUM B KOpHEOOUTae-
MOM cJio€ TI04BBI. IMEHHO MoJIMBHAs HOpMa U PEKUM
ee peajm3alyy SBJISIOTCS OCHOBHBIMH KOMITOHEHTA-
MU OTIEPAaTUBHOTO YIIPABIEHUS ITOJIMBAMH.

Pacdernas monuBHAs HOPMa, COOTBETCTBYOILAS
BOJIOYJEPKHUBAIOIICH CIIOCOOHOCTH MOYBI, OTIPEe-
JIIeTCs 110 CIIeyIoIIel 3aBUCUMOCTH:

m,= WHB - Wa: ]0 ’ y. hnp‘(ﬁﬂe_ﬂo)’

np

(13)

rae W, — 3anmachl BJIard B paCYETHOM CIIO€ TOYBHI,
cootBercTBytone HB (HauMeHblell BIaroemko-
CTH), MM;

W — nomyctumble WK (QakTUYECKUE TIPEJIIO-
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JUBHBIC 3alachl B TOM JK€ CIJIO€ TOYBBI, MM;

Y — oObeMHasi Macca IOYBbl B PACYETHOM CIIO€,
/™M,

h,, — pacueTHas DIyOMHA TPOMavYMBaHUs I10Y-
BEI, M;

ﬁ%— BJI&YKHOCTbH ouBbI ipu HB, % macchr;

B, — npennonuBHas (J0mycTUMas) BIaXHOCTb I0-
YBEI, % MacCEHI.

PacuerHnsiii cnoit hnp 3aBUCUT OT BHUJIa OPOLLIAEMON
KYJBTYpbI, cocTosiHUsl arpodona (¢a3bl pazBUTHS
KyJIbTypbl ¥ TIyOMHBI PacIpOCTpPaHEHHS] KOPHEBOU
CHCTEMBI), a TaKke Criocoda MmonBa.

[Ipu monuBe 10Xk AEBaHUEM TPEISIIbHAS TOJTUBHAS
HOpMa 3aBUCUT HE TOJBKO OT BOAOYAEPKUBAIOLICH
CIIOCOOHOCTH IMOYBBI B JUAIIa30HE OT W mo W ,Ho,
IJIaBHBIM 00pa3oM, OT €€ BIIMTHIBAIOIIEH CIIOCOOHO-
CTH C y4eTOM penbeda U YKIIOHOB TIOBEPXHOCTH OpO-
1aeMOTO TSI, arpohOHa, HHTEHCUBHOCTH U CTPYK-
Typsl Aok [Ipu aTOM peanusyemast moMBHAs HOP-
Ma He JOJDKHA MPEBBIIATh NPEAEIbHYI0 (SPO3UOHHO-
JIOTTYCTUMYIO) HOPMY, KOTOPasi MOXKET OBITh YCTAHOB-
JIeHA T10 3aBUCUMOCTH

st (14)

\/E 05dk

TJ€e M, — JIOCTOKOBAsl MOJMBHAsS HOPMA, MM;

K, — mokazaresib cBOOOJHOTO O€3HAIIOPHOTO BIIK-
TBHIBAHUS BOJIbI B TIOYBY, MM;

my =



Beoa Beopa HaseaHus BBo4 METEOAaHHBIX:
AdHHbIX MEeTeoCTaHUMKn

= Wwidp 1 Ha3BaHUE NPUPOAHON 30HBI;

« 4MCAo net Habnogenwii (He meHee 40);

* 3HaYEHUe HanMeHbluel BnaroeMkocTn Wexe (Mm);

= rofbl Habmoaerwid C Nepeoro 10 NocneaHera;

= BLICOTa (nlorepa (M) Ana M3MepeHus CKOPOCTK BETpa— No
KonuyecTey net HabnmoaeHuii;

* CPE/IHE/IEKA/HEIE 3HAYEHUA TeMNepaTypsl Bo3ayxa ¢ (MapT-okTabps)
I\NA BCEro paga ner;

* CpeaHefekaHbIe 3HAUEHWR OTHOCUTENLHOI BNAMHOCTY BO3AYXa A;
* CpefHe/eKafHble 3Ha4eHUA 0CanKos A

 CpefiHe/leKaaHble 3Ha4eHUA CKOPOCTW BETpa Uy

4

[aHHsle No MexaHu4eckoMmy cocTasy, Bozgensieaembie PasMep OpowwaeMoi NIowaau,
BOAHO-(PM3MYECKME N XUMUYECKHE P CENLCKOX03RINCTBEHHbIE | BroKNUMaTHYECKIE K; 1
CBOWCTBa NOYB KopHeobuTaeMoro KyNbTYpPbl, CPOKM UX MUKPOKNUMaTHYECKKE K,
cnos (v B, i, fHe, fxp, q.) BEreTauuu, Temnbl pocTa, KO3 PULMEHTBI — MO NPUPOAHON 30HE

rnyBuHa pacnpocTpaHeHus W N0 KyNbTYpamM

KopHen h

3 YeTaHaenmBaseTcs pacHeTHbIA Nepuoi onTUManbHoro
Pacver > BORONOTPEBNEHUN: 4378 NOCesa + (Pa3a MoAHOMa co30EBaHUs
(yGopku — AnA OBOLIEW, MPEKPALLEHUS BEreTaluli — ANA MHOTONETHUX Tpae)

__________________________________________ s

K, =0.0061 (254071, . MM/MG. |

[

]

dz{_,-(l—A}. MG; !

MofeKaaHbIe 3HAMEHUS UCNAPABMOCTH 100 .
< pf [(1)=0.64+0.12-u,; i

E:K’ dot(u)i u::“'-y‘ MI‘C :

]

(' .= ynpyrocTs HacbllleHHoro napa !

[}

OnTumaneroe BogonoTpebnexue E, MM ;

E =EK, K,

4
AKTHBHBIE (CBOBOAHO WCNONL3YEMbIE KanuwnnapHan noanuTka u3 rpyHToesIX BoA

pacTeHusMn) 3anackl NOYBEHHOM BRarn A ,
G=E, q.

AE, — pedvunT BogonoTpebnenns KynbTypel 3a
PACHETHLIA WHTEepBEan, MM;

— | AE,=E -(W,+P+G)-Y,

Y- oTToK BRAri 2a npeaernbl opoluaeMoro nons,

y
OpocuTenbHas HopMa HeTTo M, MM:

M., =¥ AE,

Puc.2.4. bnok-cxema aneopumma paciema opocumenbHo Hopmul no memoouxe BHUU «Padyea»



p, — CPEIHsAS. MHTEHCUBHOCTD JI0K/Isl, CBOUCTBEH-
Has JIaHHOU JOKIEBaJbHOW MallIMHE (YCTaHOBKE),
MM/MUH;

d, — cpenHuii TMaMeTp Karesb J0XKIEBOro oona-
Ka, MM,

{ — OCHOBaHME HATypaJbHOIO JIOTapudma, paBHOE
2,75.

CornacHo H.C. EpxoBy, aisi JErkoCyNIMHHUCTBIX
U CyHecuaHbIX MOYB Moka3aTtenb Kv coctaBiseT 61-
90 MM, u1st cpenHecyMUHUCTLIX — 31-60, a s Tsaxe-
JTOCYTTUHUCTBIX — 21-30 MM.

3HamMeHarenb B (GopMylie MpecTaBiIseT coO0oi
HEPTeTUYECKYI0 XapPaKTePUCTHKY JTOXKISA

S= /po Ok OTOOPaXKAIOIIYI0  TEXHUKO-IKC-

MJIyaTallMOHHBIE MapaMeTpbl KOHKPETHOW JOXK/e-
BaJIbHOW MAalIMHBI WIN YCTAHOBKH (MHTCHCUBHOCTD U
CTPYKTYPY AOXKISA).

JlocTokoBasi TONMBHAsE HOpMa JUIS PasIMUHBIX
THIIOB [IOYBBI U Pa3HbIX MAPAMETPOB N0k (p U d,)
NpUBOAMTCS B Ta0M. 2.4.

Tabmuua 2.4

DpO3HOHHO-I0NYCTHMAS MOIMBHAS HOPMa M (M*/ra) Pa3TMYHBIX 110 BOAONPOHHIAEMOCTH MOYB
U JHepPreTHYeCKHUX NapaMeTpoB A0/

Cpennuit VHTEHCUBHOCTD OIS Py MM/MHH
JAUaMETp
KarcJb 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
do, MM
[TouBsI c11a00I BOIOIPOHUIIAEMOCTH (K =30 mm)
1,0 580 410 330 290 260 230 220 200 190 180
1,5 450 320 260 220 200 180 170 160 150 140
2,0 350 250 200 170 160 140 130 120 120 110
2,5 270 190 160 140 120 110 100 100 90 90
3,0 200 150 120 100 90 80 70 70 60 60
[TouBbl cpeaHel BONOIPOHULIAEMOCTH (I(v=60 MM)
1,0 1450 810 660 580 510 470 430 410 380 360
1,5 900 630 520 450 400 370 340 320 300 290
2,0 700 490 400 350 310 280 260 250 230 220
2,5 550 390 310 280 250 220 210 190 180 170
3,0 440 310 250 210 190 170 160 150 140 130
[TouBBI CHITEHON BOTOTIPOHHUIIAEMOCTH (KV:9O MM)
1,0 1720 1220 1000 860 770 700 650 610 580 550
1,5 1350 950 780 670 600 550 510 470 450 430
2,0 1040 740 640 520 470 430 400 370 350 330
2,5 810 580 470 410 370 330 300 290 280 260
3,0 650 450 360 320 320 270 240 220 210 200

[MpuBenenupie B Tabi. 2.4 OCTOKOBBIC IOJIUB-
HBIC HOPMBI SIBJISIFOTCS CYT'yO0O OPHUEHTHPOBOYHBIMH,
OCpeIHEHHBIMH. |IpUMEHUTENTPHO K KOHKPETHBIM
MTOYBEHHO-PEThE(PHBIM YCIOBHSIM OHH JOJKHBI KOP-
PEKTHPOBATHCS C YUETOM YKIOHA TIOBEPXHOCTH OpO-
1aeMoro moJsi, (ha3bl pa3BUTHUS OPOIIAEMON KYJIBTY-
pBl U coctosiHus arpodoHa. [Ipu GonbIIMX yKIOHAX
opomiaemoii mosepxuoctu (J, > 0,01) x mokazarento
BITUTBIBAHUS TOYBBI KV BBOIUTCS TOMPABOYHBIA KO-
s dunment Kj

K. =exp[C-(J - T)], (15)

Kp i

rae C — mapamerp, Onu3kuii k uuciy 15.
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KonuuecTBeHHO monpaBouHblii ko3 duimeHT K,
IIPH Pa3HBIX YKJIOHAX COCTABIISET:

Vkion, J, 0,01
Kj 1,0

0,01-0,02
1-0,8

0,02-0,03
0,8-0,6

0,03-0,04
0,6-0,5

MakcuMaIbHBIX 3HAYEHUN JOCTOKOBAs ITOJIMBHAS
HOpMa JIOCTUraeT IpU IOJMBE MEJIKOAUCIIEPCHBIM
JIOKJICM.

Tax Kak Tpy IMOJTUBE JOKIEBAaHUEM HEM30CKHBI IT0-
TEpU OPOCUTEIHHOM BOJIbI HETTOCPEACTBEHHO Ha I0JIE,
TO OpU peaNnu3alldy SKCIUTyaTallMOHHBIX PEXKUMOB
OpOLIEHUS CJEIYET YUYUTBIBATH 3aTparbl BOABI HA HC-
MapeHrue B MOMEHT JOXKICBaHUS (MCTIApPEHUE B BO3IY-
X€, C JINCTOBOM MOBEPXHOCTH U TIOBEPXHOCTH I1OYBbI).



2.4.2. BHympuce3oHHoe pacnpedesieHue opocumesibHol HOPMbI

Jlist hopMupOBaHUS TOMBHOTO PEXKUMA, KPOME TI0-
JIMBHBIX HOPM, HEOOXOIMMO pacroliararh JaHHBIMUA 00
OpOCHUTENILHOI HOPME U €€ BHYTPHCE30HHOM pacrpese-
JIEHUH B pa3HbIE 10 YBIAKHEHHOCTH ToAbI [2.14].

Buympucezonnoe pacrpeneneHne OpOCHTEIbHBIX
HOPM, YCTaHOBJIEHHE KOTOPOTO O0YCIIOBINBAETCS HE-
00XOZMIMOCTBIO BBISBIICHHSI KPUTHUECKUX TEPHOIOB
BOJOCHAO)KEHHSI PACTEHUH 3a BEreTaluio, pa3padoT-
KH TIOJIUBHBIX PEXKHMOB, XapaKTePU3yeTCs OOJIbIION
M3MEHYHMBOCTBIO TI0 ToflaM, 0COOEHHO il pallOHOB
HEYCTOWYHBOTO YBJIaKHEHHUSI.

Jlnst ycraHOBIIEHUSI BHYTPHCE30HHOTO pacmpee-
JIEHUS OPOCHUTENIbHON HOPMBI TOM WM MHOU CEllb-
CKOXO3SICTBEHHOU KYJBTYPhI PACYETHI TPOU3BOJISATCS
MO3TAIHO C MCITOJIb30BAaHUEM XPOHOJOTHMUECKHUX Ps-
JIOB UCXOJTHBIX JTaHHBIX.

ITopsimok pacu€ra ciemyromuii.

1. XpoHonornyeckuii psif 0 3HAYCHUSIM CyMMap-
HBIX 33 Ce30H JeduIuToB BOmonoTpelieHus: (opo-
CUTEIILHBIX HOPM) PaHXXUPYETCS B BO3PACTAIOIIEM
nopsifike (BapualMOHHBIA PsJI), COCTABISIETCS COOT-
BETCTBYIOIIAs TAOIHUIIA.

2. ITpon3BoaUTCS OCPETHEHHUE TIONCKATHBIX ehu-
IIUTOB BOJIOTIOTPEONIEHUS TIO CKONB3AIIEMY Tpaduky

3a KaX[ble YEThIpE rojia, T.. ONPEACNACTCs MO Kax-
JoH aekane neUIUT BOAONOTPEOICHUs, CPEIHUM 3a
IIEPBBIH, BTOPOU, TPETUH U YETBEPTHIA I'Ofl, 3aTEM 3a
BTOpPO#, TPETUH, YETBEPTHI M IATBHIM TOJbI, 3aTEM
3a TPETU, YETBEPTHIN, MATHIA U IECTON TOJIbl U TaK
Jlajee Mo MOpsAKOBBIM HOMEPAM Kaxkaoro roxa. M3
CPeIHHX 3a YeThIpe rojia ACQUIINTOB BBIYUCISAETCS
CyMMa 3a CE30H, COCTaBIISIETCS ouepeaHas Tabauma.

3. Ilo cymmaMm 3a ce30H, T.€. 10 OPOCUTEIILHBIM HOP-
MaM U3 CPEJIHUX 32 YETHIPEXJICTKU CKOJIB3SIIET0 Tpadu-
Ka, CTPOSATCSl KpUBBIE paclpelienieHnss (BeposiTHOCTEN
HENPEBBIIEHUS ) OPOCUTENILHBIX HOPM: PsIZl CYMMAapPHBIX
32 CE30H BEJIMYUH PAHKUPYETCS, HAXOAATCS SMIIUPHYE-
CKasl U TEOpeTHYecKasi 00ECIIeYEeHHOCTh (BEPOSATHOCTD
HETIPEBBILIEHHS) Ka)K/I0T0 WieHa psja.

4. Tlo xpuBO# 00ECIIEUEHHOCTH CYMMAapHBIX 3a
CE30H NEe(PUITUTOB BOIOMOTPEOICHUS BBIACIISIIOTCS
3HAYEeHUS 3aJJaHHON BepOSITHOCTH (5, 25, 50, 75, 85 u
95%), 1.e. npoLIeHTIIIN KpUBOH (puc. 2.5).

5. B sMmupuyeckoM paHKMPOBAaHHOM psiiy Ha-
XOJSITCsl HanOosee OIM3KKUE 3aJJaHHBIM TPOLICHTHIISIM
3HAYEHHSI OPOCUTENBHBIX HOPM, KOTOpPbIE TPUHUMA-
FOTCS 3@ PACYETHBIE, C COOTBETCTBYIOLUIMMH UM IOJIE-
KaJHBIMH ITe(QHUITITaMH BOIOTIOTPEOTCHHS.

Jmnupuyeckoe pacnpefdeneHue AedUUUTOB BoaoNOTPeGNEHUA NeHULLI
03MMOI NPK pasnuU4HoOi Bnaroobecne4yeHHOCTH

y=0,0051¢ +1,7854x + 58,106

350,00
300,00
-~ 250,00

WThl, MM
)
=]
o
o
[ =]

R®=0,985

0 5

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 10 p%

0

—+—— pAal;, —— — nonuMHoMKanbHLIA (paa 1)

Puc.2.5. [Ipumep pacuema

[o rpaduky pyHKIIMM BRIOpaH TPEH ] — IOJIMHOM BTOPOTO Topsaka (puc. 2.5).

Tabmua 2.5

BoruuciieHHe OPOCUTETLHO HOPMBI (MM) IO TPeHIY (TeopeTHYeCKHii psia)
JUIS 3aJaHHOM 00eceYeHHOCTH

OO6ecre4eHHOCTh, % SHAUCHHA PANA, MM
SMIUPUIECCKOTO TEOPETUUECKOTO
25 118,30 105,9
50 162,51 160,1
75 216,15 220,7

BHyTpuce30HHOE pacnpeneieHne OpoCUTENbHON HOPMbI BBIYHCIISETCS COOTBETCTBEHHO 3aJaHHOM 00e-

CIICUEHHOCTH OPOCHUTEIIBHON HOpMBI (TabI1. 2.6).
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Tabmuua 2.6

BHyTpHce30HHOE pacnipe/ielieHHe OPOCUTENbLHOH HOPMBbI

BHyTpuce3oHHOE pacnpeneneHue npH 25%-Hoi 00ecTiedeHHOCTH (BIayKHBII Tox) OpocurenpHast HOpMa
Arnipenb Mait Wionn Wronp

25,3 43,6 27,71 21,69 118,3 Mmm

21,4 36,8 23,4 18,3 100%

[Tonme3ydack mpemiaraéMbIM IPOLEHTHBIM BHY-
TPUCE30HHBIM pPacCHpeeIeHUEM, MOKHO PacCUUTaTh
MOJIMBHOM PEXHM JUIsl Tof1a JIT000H 00ecriedeHHOCTH
JIAHHOM KyJBTYPBI.

[Tosny4yeHHble HA OCHOBE BBILICIIPUBEACHHOW Me-
TOOUKH BAapHAHTHl BHYTPUCE30HHOTO paclpenese-

HUSl OPOCUTENIbHBIX HOPM KOPMOBBIX M OBOIIHBIX
KYJIBTYp [UIsl cpenHero roja u cyxux jaert (50%, 75 u
95% obecrnieueHHOCTH) 1O MPUPOAHBIM 30HaM L[DO
(B M /ra u %) OT Ce30HHOI CyMMBI MPUBEICHBI B
Tabm. 2.7.

Tabmuma 2.7
BuyTpuce3oHHoe pacnpeaeneHne 0POCUTEIbHOI HOPMBbI OCHOBHBIX KYJIBTYP
HenTpanbHoro ¢enepaasnoro okpyra (Yepuozemuslii paiion), %
[Ipuponnast 30Ha Pacuernslii ron v ‘ \]?f reTaHHOH}g’ﬁd Hep‘yloi[/m ‘ IX IV-IX
Jloyepna na ceno
Jlecocremnuas CpeI[HI/Iﬁ 7 30 27 22 14 100%
_ . Cpennecyxou 10 28 26 22 14 100%
(Ky =0,51-0.8) Cyxoit 12 28 26 21 13 100%
Kanycma nozonssa
Cpennuii 12 34 31 19 4 100%
Cpennecyxoit 15 33 29 19 4 100%
Cyxoit 15 32 29 19 5 100%
3eprosbie Koiocosole
Cpennuii 11 61 28 - - 100%
Cpennecyxou 14 59 27 - - 100%
Cyxoit 20 55 25 - - 100%
Jloyepna na ceno
Crenuast BiiaskHblit 0 28 36 36 0 100%
_ CpeHeBIaKHBIA 4 31 31 22 12 100%
(Ky =0,4-0,5) et 10 28 25 21 16 100%
Cpennecyxoit 12 27 25 21 15 100%
Cyxoit 13 26 24 23 14 100%
Kanycma nosouss
Biaxusit 6 50 31 13 0 100%
CpeaHeBaaKHbIN 7 40 31 19 3 100%
Cpennuii 11 35 30 20 4 100%
Cpennecyxoit 15 32 28 20 5 100%
Cyxoit 15 30 28 20 7 100%
3epnosbie Konocosble
Biaskabrin 0 0 0 0 0 100%
CpeaHeBIaKHbBIN 7 58 35 0 0 100%
Cpennuii 14 59 27 0 0 100%
Cpennecyxou 15 58 27 0 0 100%
Cyxoit 21 54 25 0 0 100%
Kyxypysa (na cunoc)
CyxocrenHas Cpennuii 7 38
Ky = 0,3 - 0,4 Cpennecyxoit 9 32 36
’ ’ Cyxoit
Jloyepna na ceno
Cpennuii 11 27 26 23 13 100%
Cpennecyxoit 13 27 25 21 14 100%
Cyxoit 16 27 25 20 12 100%

Pacnipenenenrie mogekaaHbIX 1e(UIMTOB BOJOIO-
TpeOICHNS B TO 3aJaHHON pacueTHON 00ecITeueHHO-
CTH OPOCHUTEIBHOW HOPMBI IPUHUMAETCS Kak OCHOBA U
PEKOMEHAYETCsI J1s1 pa3padOTKU TOJMBHBIX PEKUMOB.

DKCITyaTallMOHHbIE TpadUKU TIOJIMBA CTPOSITCS
JUTSI CEBOOOOPOTHBIX KYJIBTYP M HATMYHOTO TTapKa JI0K-
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JEBAJbHOI TEXHMKHM C YUYETOM €€ Pa3MELICHUs Ha
nossix. CocraBieHuto rpaMKoB npeduiecmsyem pas-
paboTKa IJIaHOBBIX PEXKUMOB OPOLICHUS HA O/ OXKHU-
JaHWs, OCHOBHBIM TapaMeTPOM KOTOPBIX SIBIISETCS
OpOCHUTENbHAsi HOpMa U €€ BHYTPUCE30HHOE pacIpe-
JIeJIeHue.



2.5. NpoeKTHble (YKPYNHEeHHbIE) HOPMbl BOAONOTPEOHOCTH

2.5.1. OpocumenbHble HOPMbI 6pymmo

K umcny mapameTpoB HOPMHUPOBAHHS OpPOILICHUS
OTHOCHUTCSI OPOCHTENIbHAsi HOpPMa, paBHas 00beMy
BOJIBI, TPeOyeMOH I BOCIIOTHEHHS ITPUPOTHOTO Jie-
¢uTa BOMONoTpeOIeHus KyIBTYPHI 3a BECh Berera-
ITUOHHBIH MTEPHO]I.

OpocuTeNbHBIE HOPMBI OPYTTO ONPEACIISIOT HOP-
MbI BOJIOIIOTPEOHOCTH JJIsl OPOIICHUS CEThCKOXO3sIH-
CTBEHHBIX KYJBTYD.

Hopwmbr BOOTIOTpEeOHOCTH pacCUMUTHIBAIOTCS IS
YCIIOBHHi, KOTJ]a OTCYTCTBYET HEOOXOIUMOCTh COOITIO-
JICHUsI TIPOMBIBHOTO PEXUMa M IMPOBEJCHHS BHEBE-
TeTAllMOHHBIX TOJUBOB, TPYHTOBBIC BOJBI 3aJICTafOT
r1yOxe 3 M, Ka4eCTBO OPOCUTEILHON BOJIBI COOTBET-
cTByeT TpeOoBaHusM. [Ipu ycaoBHSX, OTIIMYHBIX OT
yYKa3aHHBIX, B PacdeThl BOJOMOTPEOHOCTH JOITyCKa-
€TCs BBE/IEHUE COOTBETCTBYIOIIHX TIOMTPABOK:

® Ha IOJMUTHIBAHNE — B pallOHaX C OJU3KHM 3a-
JITaHUEM TPYHTOBBIX BOJI;

® Ha MMOBBIINICHHYO (DMUIBTPAIMIO — B paiioHax ¢
BBICOKOITPOHHUI[AEMBIMH TIOACTUIAIOIIMMHU TPYHTAMHU
(TIp¥ IPOBEICHUH TIOJTUBOB 10 OOPO371aM U TTOJI0CaM);

® Ha cOOIIOZICHNE TIPOMBIBHOTO pexXuMa (JIIs cia-
003aCONIEHHBIX TTOYB OPOCUTENbHAS HOpMa yBEIUYH-
Baercsa Ha 10%, st cpenHe3acoiaeHHbIX — Ha 15% u
boitee);

® Ha TPOBE/ICHUEC BHEBETCTAI[MOHHBIX TOJMBOB
(Bmaro3apsIkoBbI€, IPEINOCEBHBIE, IMPIKUBOYHBIE,
OCBEXHTENBHBIE, MPOTHBO3aMOPO3KOBBIE, YI0OpH-
TEJBHBIE U JIP.) B 3aBUCUMOCTHU OT CTEIICHH YBIIaXKHE-
HUSl TEPPUTOPUU (MOTYT OBITH TIPUHSATHI IO PEKOMEH-
narmsim b.C. Macinosa, M.B. Munaesa, K.B.I'yoepa).

Pacuer HOpM BOmOMOTPEOHOCTH (OPOCHTEIHHBIX
HOpPM OpYTTO) TIPOBOIUTCS 1O hopMyIe

M, =M, xy. (16)

rne M o 1 M, — opocuTenbHBIC HOPMBI, COOTBET-
CTBEHHO, OPYTTO U HETTO;

7 — CyMMapHBI KO3(DPUITMEHT, YIUTHIBAIOIIHIA
MOTEPH BOJIbI HA T0JIE B Ipoliecce monusa (1 > 1).

Koaddunment noreps BombI Ha 10JIE TIPU JTOXKIE-
BaHUU # YYHUTHIBACT MOTEPU HA HUCIAPEHUE U YHOC
BETPOM, MIOTEPU HA TIOBEPXHOCTHBIN CTOK U ITyOMH-
HYIO (UIIBTpAIHIO, TOTEPH U3 TPYOOIPOBOIHOMN CETH
B TIpefiesax IoJisl, U3 OTKPBHITOW BPEMEHHOH CETH, OT
KOTOPOI padOoTaloT JOKIeBATbHBIE MAIIAHBL.

Yuem enuanua eempoeozo pescuma. Pacuetsi
JUISL Pa3iuYHbIX arpoOKIMMAaTUYCCKUX 30H paccMa-
TpUBAEMBIX (heIepaIbHBIX OKPYTOB MOKA3bIBAIOT, UTO
3aTparhl BOJBI HA CHOC BETPOM, HCMIApPEHUE B BO3IAYXE
B MOMEHT JI0’KJI€BAHUS, & TAKXKE C JIMCTOBON MOBEPX-
HOCTHU U C TIOBEPXHOCTH ITOYBBI CPa3y K€ MOCIE ero
MIPeKpalieHus, COCTaBIAIOT OT 2-6 10 14-16% ot 1o-
JIMBHO! HOPMBIL.

Ilokazamenu cymmapHnozo u uppuzayuoHHO20
cmoka ¢ opouwaemulx 3emens. [lotepu Ha HppUraIy-
OHHBII CTOK OT Oro/pkeTa Biaru coctasisioT 0-2% u
MPaKTUYECKU HE MEHSIFOTCS IO F0JjaM U TEPPUTOPUH,
B TO BpeMs KaK MOTEPU HA CYMMAapHBIA CTOK 3HAYU-
TEIbHBI BO BiakHbIE TOIBI (10 20-45%) 1o Bcel Tep-
pUTOpUHU U MaatoT 10 1-8% B Cyxue rojibl.

[Torepn Ha MOBEPXHOCTHBIM CTOK M TTyOMHHYIO
(GUIBTpannio, MO JaHHBIM CITY>KOBI JKCILTyaTallvy,
NPUHATHL Ha YpoBHE 3-5% OT OPOCHUTEIBHOU HOp-
MBI.

Ilomepu u3 opocumenvholl cemu BBIYUCIIAIOT-
Csl KaK CpeTHEB3BEIICHHbIE C YUE€TOM IpHUMEHseMOn
TEXHUKH TIOJINBA M COOTHOIICHHUS TUIOMIAJCH C OT-
KPBITO M 3aKPBITON CETHIO U COCTABIIAIOT 10 6%.

2.5.2. CpedHee3eeuweHHas1 HopMa eodornompebHocmu

CpenHeB3BelieHHas HOpPMa  BOIOTOTPEOHOCTH
OTIPEMICNISACTCS HA CIMPYKMYPHbIL NOTUBHOU 2eKMap.
IMox HUM MOHUMaeTCs (DUKTUBHAS CIAUHUYHAS TLJIO-
1a]Tb OPOIICHUSI, HA KOTOPOW YCIOBHO BBIPAIIABAIOT-
sl Bce XapaKTepHbIC AJIsl TAHHOTO paiioHa CebCKOXO-
3SIICTBEHHBIC KYJIBTYPbl B COOTHOILIECHUSIX, COOTBET-
CTBYIOIIMX TIPHHSATBIM CEBOOOOPOTaM U CTPYKType
noJist. TO YKPYIMHEHHBIH MOKa3aTeNb, peIHa3HaAYCH-
HBIN JIJISl IPOTHO3UPOBAHUS PA3BUTHS BOJHOTO XO3SIH-
CTBa, @ UMEHHO, TIOTPEOHOCTHU B BOJHBIX pecypcax Ha
MEPCIEKTUBY. YKPYITHEHHBIC MMOKa3aTelld pa3padarbi-
BaIOTCS 110 PErMOHAaM Ha OCHOBE HOPM OPOIICHHSI.

Jlns ompeneneHus CpeaHEB3BEIICHHBIX HOPM I10-
TPEOHOCTH CEeNTbCKOXO3SHCTBEHHBIX KYIIBTYP B OPOCH-
TeIBHOH BOJIE (HOPM BOAOMIOTPEOHOCTH) HCIIOIB30Ba-
Ha cliieytonias Gopmysia:

_ M, K+ M,-K,+..+ M,-K,
K,+K,*.+K, ’

M,, a7
rae M, — cpenHeB3BENIEHHAs HOPMa BOIONIOTPEO-
HocTH (OpyTTO-TIOJIE), OTHECEHHAs] K CTPYKTYPHOMY
reKTapy;
M, — opocutenbHas HOpma OpyTTO-TOJE i -TOH
CEITbCKOXO3SHCTBEHHON KYJIBTYpBI, M*/Ta;
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K. — xosbduiment, yunTeiBaromui nomo (B %)
[-TOW CEJIbXO3KYJIBTYphl B CTPYKTYPE OPOLIAEMBIX 3€-
MeJlb PacyeTHOH TEPPUTOPHU — AJAMUHHCTPATHUBHOM

obnacru.

KG'MGDOBD

S i

Honocuﬁupcn

oy Earnw

Pa3paboransl pekOMEHIAIIMN 1O PEKUMaM OpO-
MIEHUS W BOMOTOTPEOICHUS IS Pa3INIHBIX PETHO-
HOB Poccwuiickoit deneparunm (puc. 2.6) [2.10, 2.14].

| P
)

Puc. 2.6. Pecuonwt Poccuiickoti @edepayuu, 015 KOMOPLIX paA3padomamvl pekomeHoayuu

no pescumam opouterus

YKpynHeHHbIe HOPMBI BOJOMOTPEOHOCTH IS
OpOLICHUSI TPENCTABISIOT COOOH YIelbHOE TOTpe-
OneHre BO/IbI Ha €MHUILY OPOIIaeMOil TUTOIIAAN IO/
KaKJIOM T'PYIION CEeIbCKOXO03SIMCTBEHHBIX KYJIBTYpP B
peruoHe.

OI'BHY BHUU «Panyra» coBmectHo ¢ ®I'BHY
«PocHUUIIM» pa3paboTaH HOpPMaTHBHO-TEXHH-
yeckuit okyMmeHT: «Cranpapt opranuzanuu (CTO)
«YKpyITHEeHHbIE HOPMBI BOJOIMOTPEOHOCTH JJIsI OpO-
LIEHUS CEJIbCKOX03MCTBEHHBIX KyJBTYp LleHTpanbHo-

ro, IlpuBomxckoro, Ypanbsckoro, Cubupckoro, FOx-
Horo u Cesepo-KaBkaszckoro genepaibHBIX OKPYTOB»
[2.12,2.13, 2.17].

Hopmbl  BOZOMOTPEOHOCTH A OpOLICHHSA
CEJIbCKOXO3AMCTBEHHBIX KYIBTYp HPEICTAaBICHBI B
tabn. 2.8-2.16 mis LenrpansHoro, IlpuBomxcko-
ro, Ypansckoro, Cubupckoro, HOxunoro u Cesepo-
KaBkasckoro ¢emepanbHbIX OKpyro. Pacuers mpo-
Boauiuck Ha rox 50, 75 n 95%-Hoi# 00ecIieueHHOCTH
(10 HeUIUTY BOXOTIOTPEOIICHNS).

Tabmnma 2.8

HopMbI BOTonoTpedHOCTH IJIsl OpoleHust Mo o6aacTsiM LleHTpaiabHOro ¢geaepaibHOr0 OKpyra
(YepHo3zemHasi 30Ha)

VrenbHblit VKpyIHEHHbIC [10Ka3aTeIl
OpocurensHble HOPMbI Koad-
Cve 3 ) BEC opoluae- 3 BozonoTpedHOCTH (OpyTTO-
yOBEKT OHA yBIAX . HETTO, M’/Ta ¢$unuent 5
MRS MOH KyJIb- rone), m’/ra
Poccuiickoii @enie- | HEHHOCTH Kynsrypa T oTeph
pautii, 0nacTs mo Ky opomacwoit | 50% | 75% | 95% | oot S0% | 75% | 95%
TIJIOIIA]TH )

1 2 3 4 5 6 7 8 9 10 11
Bbenropoackas 0,5-0,75 | JIroniepua 0,5 2000 | 2500 | 3600 1,18 2360 2950 4250
Bopounexckas 0,45-0,72 |Ha ceHo 0,6 2200 | 2800 | 4000 1,19 2620 3330 4760
Kypckas 0,7-0,9 0,47 1300 | 2000 | 3050 1,18 1535 2360 3600
Jlunenxas 0,6-0,85 0,72 1700 | 2400 | 3200 1,17 1990 2810 3745
TamboBcKas 0,5-0,75 0,6 1900 | 2450 | 3500 1,18 2240 2890 4130
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Ipoooncenue maon. 2.8

1 2 3 4 5 6 7 8 9 10 11
benropozckas 0,5-0,75 |Caxapnas 0,07 1500 | 2400 | 3200 1,18 1770 | 2830 | 3780
Boponexckast 0,45-0,72 |cBekia 0,03 2000 | 2450 | 3350 1,19 2380 | 2920 | 3990
Kypcxkast 0,7-0,9 0,06 1050 | 1600 | 2500 1,18 1240 | 1890 | 2950
Jlunenxas 0,6-0,85 0,01 1300 | 1800 | 2800 1,17 1520 | 2100 | 3280
TamboBckas 0,5-0,75 0,05 1350 | 2020 | 2900 1,18 1590 | 2385 | 3420
benroposckas 0,5-0,75 |Kamycra 0,08 1650 | 2350 | 3150 1,18 1950 | 2770 | 3720
Boponexckast 0,45-0,72 | mo3nHsAA 0,04 2000 | 2700 | 3500 1,19 2380 | 3215 | 4165
Kypcxkast 0,7-0,9 0,05 1500 | 2200 | 3000 1,18 1770 | 2595 | 3540
Jluneuxas 0,6-0,85 0,02 1550 | 2150 | 3000 1,17 1815 | 2515 | 3510
TamboBcKas 0,5-0,75 0,02 1800 | 2450 | 3300 1,18 2125 | 2890 | 3895
benropoackas 0,5-0,75 | Kykypy3a 0,07 1200 | 1950 | 2650 1,18 1415 2300 | 3130
Bopouexckast 0,45-0,72 |Ha 3epHO 0,1 1450 | 2000 | 2600 1,19 1725 | 2380 | 3095
Kypcxkast 0,7-0,9 0,03 850 | 1600 | 2000 1,18 1000 | 1890 | 2360
Jlunenxas 0,6-0,85 0,08 1100 | 1500 | 2400 1,17 1290 | 1755 | 2810
TamboBckas 0,5-0,75 0,06 1000 | 1550 | 2550 1,18 1180 1830 | 3010
Benroposckas 0,5-0,75 |3epHOBbIC 0,1 1000 | 1450 | 2000 1,18 1180 1710 | 2360
Boponexckas 0,45-0,72 | konoco- 0,1 1050 | 1550 | 2100 1,19 1250 | 1845 | 2500
Kypcxkast 0,7-0,9 |BBIC 0,1 850 | 1300 | 1800 1,18 1000 | 1535 | 2125
Jluneuxas 0,6-0,85 0,1 900 | 1350 | 1870 1,17 1055 1580 | 2190
TamboBcKast 0,5-0,75 0,2 1000 | 1600 | 2050 1,18 1180 1890 | 2420

Tabmuma 2.9

HopMmb1 BomonoTpedHOCTH [1JIsl opoleHust o o6aactsaM LleHTpaiabHOro ¢genepaibHOr0 OKpyra
(HeuyepHo3emHas 30Ha)

VYnenbHbli BeC o VYKpyIHEHHbIE OKa3aTeNn
oporIaeMoit pOCHTeHLHHf HOpME BOZOMOTPEOHOCTH
CyObekT HETTO, M’/ra Koadpdpunment © o-nose), M¥/ra
Poccuiickoit Kynsrypa Kyggﬁ)m IIOTEPh BOJIBI DYIT ’
Deneparuu, 06J1aCTh opommaemoii 50% 75% 95% Ha 11oJ1e 50% 750 95%
TUIOIIA N )

Bpsuckas KopmoBsie 48,5 500 950 1700 1,17 590 1110 1990
Bnagnmupckas (mronepHa 68.3 650 1200 | 2000 1,15 750 1380 | 2300
HBaHoBCcKas Ha CEHO) 66,0 450 900 1650 1,15 520 1040 1900
Kamyxckas 72,0 420 850 1600 1,15 480 980 1840
KocTtpomckas 70.9 450 900 1650 1.15 520 1040 1900
MockoBcKast 79.1 350 700 1350 1,17 400 820 1580
OpoBckas 26,9 700 1300 | 2000 1,17 820 1520 | 2340
Psizanckast 37.5 900 1500 | 2400 1,18 1060 1770 | 2830
Teepckas 77,8 300 650 1350 1,15 350 750 1550
SIpocnaBckas 82,2 350 650 1500 1,15 400 760 1720
bpsHckas Kykypy3za 48,5 350 800 1400 1,17 410 940 1640
Buiagumupckast Ha CHIIOC 68.3 500 1000 | 1650 1.15 580 1150 1900
HBaHoBCKas 66,0 330 750 1350 1,15 380 860 1550
Kamyxckas 72,0 310 700 1300 1,15 360 800 1500
KocTpomckas 70.9 320 750 1380 1.15 370 860 1590
MockoBcKast 79.1 300 650 1200 1,17 350 760 1400
OpoBckas 26,9 550 1100 | 1700 1,17 640 1290 1990
Psazanckast 37.5 650 1200 | 1800 1,18 770 1420 212
TBepckas 77,8 250 600 1150 1.15 290 690 1320
SIpocnaBckas 82,2 280 630 1200 1,15 320 720 1380
bpsHckas OBonu 0,7 700 1200 | 1900 1,17 820 1400 | 2220
Bnagumupckas (kamycTa 1,1 900 1400 | 2200 1,15 1040 | 1610 | 2530
WBaHoBckas O3 HsA) 0,8 800 1350 | 2100 1,15 920 1550 | 2420
Kainyxckas 1,0 600 1100 | 1800 1,15 690 1270 | 2070
Koctpomckas 0.6 650 1150 | 1850 1,15 750 1320 | 2130
MockoBcKast 3.6 550 950 1500 1,17 640 1110 1760
OpoBckas 0.1 850 1350 | 2100 1,17 990 1580 | 2460
Psazanckas 0,3 1000 | 1600 | 2400 1,18 1180 1890 | 2830
Teepckas 0.5 500 900 1500 1.15 580 1040 1730
SIpocaaBckas 0,8 520 950 1450 1,15 600 1090 1670
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Ta6muna 2.10

Hopmbl BogonorpedHocTH 1151 opoieHust no IIpuBoskckoMy (erepanibHOMY OKpPYTy

VnenbHbIN Bec Koapdu- | YkpymHEHHBIE TOKa3aTen
N OpocutenbHble HOPMbI 5
Cy6mwext Poccuiickoit K OPOLIACMOH HETTO, M*/ra HHeHT g onon(sze HOC;H
o, crr, || o o | (pmonone s

MO nﬂgmaﬂﬂ) 50% 75% 95% Hose 50% 75% 95%
ITenszenckast Kopmo- 0,3 1400 | 2000 | 3000 1,20 1700 | 2400 | 3600
CaparoBckas BBIE (JTFO- 0,13 3000 | 4200 | 5500 1,20 3600 | 5040 | 6600
Camapckas LIepHA Ha 0,155 2800 | 3800 | 5200 1,18 3300 | 4480 | 6140
VibsTHOBCKas CEHO) 0,3 1700 2400 | 3600 1,17 2000 2800 4200
Pecriy6nuka Tarapcran 0,37 1300 | 2100 | 3200 1,18 1550 | 2500 | 3800
OpenOyprckast 0,2 2000 | 2900 | 4100 1,20 2400 | 3480 | 4920
PecnybOnuka baikoprocran 0,36 1100 | 2000 | 3100 1,20 1320 | 2400 | 3720
ITenszenckast 3epHo- 0,66 1200 1400 | 2100 1,20 1450 | 1700 | 2500
CaparoBckas BEIE (KO- 0,68 1500 1900 | 2500 1,20 1800 | 2280 | 3000
Camapckas JIOCOBBIE 0,67 1550 | 2000 | 2500 1,18 1770 | 2360 | 2950
VibstHOBCKast SIPOBBIE) 0,6 1200 1700 | 2200 1,17 1400 2000 2600
Pecrry6rmka Tarapcran 0,54 1400 1800 | 2500 1,18 1650 | 2100 | 2900
Openbyprckas 0,7 1100 1600 | 2300 1,20 1320 | 1920 | 2760
Pecnybnmka bamkoprocran 0,62 700 1100 | 1800 1,20 840 1320 2160
[en3eHckas OBoru 0,002 1600 | 2100 | 3200 1,20 1900 | 2500 | 3800
Caparosckas (kanycTa 0,002 2800 | 3300 | 3800 1,20 3360 | 3960 | 4560
Camapckas TO3/THSIs) 0,004 2500 | 3200 | 3900 1,18 2950 | 3780 | 4600
VibstHOBCKas 0,002 1900 | 2700 | 3300 1,17 2200 | 3200 | 3900
PecnyOnuka Tarapcran 0,005 1800 | 2600 | 3500 1,18 2100 | 3100 | 4100
OpenOyprckast 0,001 1800 | 2400 | 3300 1,20 2160 | 2880 | 3960
PecnybOnuka bamkoprocran 0,002 1200 | 1800 | 2500 1,20 1440 | 2160 | 3000

Hopwmbl BononorpedHocTH 1J1s1 opouieHus o Cudupckomy denepajibHOMY OKPYTyY

Tabmnma 2.11

VnenbHbIN Bec o Koag- YKpynHeHHbIE TI0Ka3a-
o o OpomaeMoﬁ pOC”TeHbHHf HOpM®I (1)I/IHI/ICHT TCIIN BOZ[OHOTp€6HOCTI/I
Cyowexr Poceniickoii Kynerypa KYJBTYPbI HETTO, M'/ra oTeph (6pyrTo-mone), m*/ra
deneparnuu, 001aCTh YARTYP YARTYD p Py ’

Efg’lf’; j(l’gfl’l’f;;) 50% | 75% | 95% | "ot s0% | 75% | 95%

Auntaiickuid kpait Kopmossie 10 1580 | 2230 | 3170 1,1 1740 | 2450 | 3490
KemepoBckast (monepHa Ha 10 750 1300 | 2100 1,08 810 | 1400 | 2270
HoBocubupckas CEHO) 20 1180 | 1770 | 2630 1,2 1420 | 2120 | 3160
Owmckas 15 1200 | 1800 | 2650 1,08 1300 | 1940 | 2860
AdnTaiickuii kpait Kykypy3a Ha 5 1180 | 1700 | 2470 1,1 1300 | 1870 | 2720
Kemeposckast CHJIOC 5 600 1050 1750 1,08 650 | 1130 | 1890
HoBocubupckas 20 900 1380 | 2100 1,2 1080 | 1660 | 2520
Owmckas 15 900 1400 | 2150 1,08 970 | 1510 | 2320
Anraiickuii kpan OBonu (kamy- 5 1470 | 2030 2880 1,1 1620 | 2230 3170
KeMe]OOBCKaﬂ cTa nog;{Hgﬂ) 10 800 1250 2050 1,08 860 1350 2210
Hosocubupckas 3 1150 1670 2470 1,2 1380 | 2000 2960
Owmckas 1 1200 | 1700 | 2500 1,08 1300 | 1840 | 2700
Auntaiickuid kpait Kaprodens 15 1180 | 1700 | 2470 1,1 1300 | 1870 | 2720
KemepoBckast O3 THUI 33 700 1150 1800 1,08 760 | 1240 | 1940
Hosocubupckas 5 950 1430 2130 1,2 1140 | 1720 2560
Owmckas 5 980 1450 | 2150 1,08 1060 | 1570 | 2320
Aunrraiickuii kpau 3epHOBBIC KO- 55 970 1470 2100 1,1 1070 | 1620 2310
Kemeposckast JIOCOBBIE 40 500 1000 1600 1,08 540 | 1080 | 1730
HoBocubupckas 50 730 1220 1870 1,2 880 | 1460 | 2240
Owmckas 63 750 1250 1900 1,08 810 | 1350 | 2050

Ipumeuanne. Anraiickuii kpait: Ky = 0,3-0,9; Kemeposckast obnacts: Ky = 0,7-0,9; HoBocubupckast obnacts: Ky =0,4-1: Omckas

obmacte: Ky =0,4-1.

50




Taomuna 2.12

Hopmbl BogonoTpe0HOCTH 1JIsl OPOIIEHHUSI N0 cy0beKTaM YPasIbCKOro ¢eiepaabHOI0 OKpPyra

VnenbHblil BeC VYKpyIHEHHbIE OKa3aTeNn
o opomaemoit Opocwurensusie HOpMbI HeT- | Koaddumm- BOTOTOTpEBHOCTH

Cy0bexT Poccuiickoit K TO, M/ra €HT 1T0Teph 6 i ). \ra
Deneparnmu, 00IaCTh YARTYpa (HEJ)IIEIZ)T;I(F))LI:JI;@— BOJIBI HA (6pyrTo-nose),

Moif T 50% | 75% 95% ose 50% 75% 95%
CaepioBcKast KopmoBeie 0,49 900 | 1500 2400 1,20 1100 | 1800 | 2900
Kypranckast (sronepHa 0,20 1400 | 2100 3500 1,20 1700 | 2500 | 4200
Tromenckast Ha CEHO) 0,3 900 | 1500 2500 1,20 1080 | 1800 | 3000
UensOuHckas 0,33 1300 | 2000 3400 1,20 1560 | 2400 | 4080
CaepyioBckast 3epHOBEIE 0,5 700 | 1200 1700 1,20 840 1440 | 2000
Kypranckas (komocoBble 0,775 1000 | 1500 2200 1,20 1200 | 1800 | 2600
Tromenckast SIPOBBIC) 0,69 700 | 1100 1800 1,20 840 1300 | 2160
UensbuHckas 0,66 900 | 1300 2300 1,20 1080 | 1560 | 2760
CaepasioBckas Osomu 0,008 1000 | 1450 2200 1,20 1200 1740 | 2640
Kypranckas (kamycra 0,003 1300 | 2000 3100 1,20 1560 | 2400 | 3700
Tromenckast THO3/TH5IsT) 0,006 1000 | 1500 2400 1,20 1200 | 1800 | 2880
YensbuHckas 0,005 1350 | 1900 2800 1,20 1620 | 2280 | 3360

Taomuna 2.13

Hop™mbl BogonoTpedHOCTH (HETTO, M?/Ta) /IJIsl OPOIIEHHUS CeJIbCKOX035ICTBEHHBIX KYJIBTYP
FO:xHor0 (perepanbHOro okpyra
(pa3padoransl ®PI'BHY «Poccuiickuii HaydyHO-HCC/I€10BATEIbCKHA HHCTUTYT NPO0IeM MeTHoPALHH»)

CenbCKOX03sICTBEHHAs! KyJIbTypa
la\i OBOIIHI
i 3epHOBBIE
S | MHOromer- (TOMaThl, | KapTo- | KyJbTypbl
Cy0bexT Poccuiickoit Ky % HUE TPaBbl K(()Eo;(:;}:e KYKypy- | KyKy- K(;T;io_ Karycra, ¢benb JIETHEH
Denepannn, 061aCTh £ | TpommLEIX P 3aHa | py3aHa CTOJIOBBIE | BECEH- | IMOCAAKU
% et (JIto- [HHHICHHIE, CHUIIOC 3€PHO Kopre- KOpHEIIO- | HeH 1mo- |  (kapTo-
8 STIMEHb, TUTOZBI
8 LIepHa) oBec) JIBI, JTyK, CaJKH (ep)
thaconp)
1 2 3 4 5 6 7 8 9 10 11
Bounrorpanckas <03 | 95 7780 4890 5670 | 6700 | 5990 5210 4930 4130
75 6610 3870 4660 | 5600 | 4300 4250 4250 3630
50 5110 2980 3770 | 4480 | 3670 3170 3400 3000
0,31- | 95 7410 4780 5570 | 6640 | 5600 5180 4890 3840
04 |75 5940 3580 4370 5040 3950 4180 3890 2840
50 4300 2470 3070 3780 3050 2650 2730 2210
0,41- | 95 7150 4610 5210 5680 5270 4850 4510 2860
0,5 | 75 4480 3350 4130 4390 3140 3230 3350 2210
50 3260 1770 2230 2780 2510 1960 1890 1410
PocToBckast 0,31- | 95 7490 3720 4590 5940 5100 4360 5380 4550
04 | 75 5330 2920 3660 | 4800 | 3770 3410 4320 3690
50 4140 1920 2460 3380 2820 2230 3000 2620
0,41- | 95 5360 3360 3860 | 5290 | 3700 3970 4460 3750
05 | 75 4520 2440 3340 | 4090 | 3200 2650 3310 2900
50 3250 1290 1760 | 2590 1910 1740 1870 1850
AcTtpaxaHcKas <03 | 95 6910 4760 4650 | 6500 | 6060 5060 5770 4040
75 5860 4020 3960 | 5600 | 4990 4210 4980 3550
50 5320 3090 3510 | 4480 | 4300 3140 3980 2930
PecmyOnuka <03 | 95 7650 5020 5090 | 6990 | 6620 4660 6250 4530
Kanmbikus 75 6300 4240 4340 | 6030 | 5380 3870 5390 3980
50 5640 3260 3820 | 4820 | 4620 2890 4310 3290
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IIpooonocenue maon. 2.13

1 2 3 4 5 6 7 8 9 10 11
Kpacuonapckuii 0,41- | 95 6090 1270 3760 3310 3630 3080 3080 2450
Kpai 0,5 | 75 3600 930 2130 2560 2200 2060 2280 1900

50 2350 490 1010 1620 1180 770 1290 1210
0,51-| 95 5870 1020 3550 2500 3590 810 2160 1950
0,6 |75 3090 810 1720 2470 1740 390 1160 1400
50 1730 200 620 1180 700 0 670 710
0,61- | 95 0 610 0 410 0 0 0 260
0,7 |75 0 160 0 280 0 0 0 180
50 0 0 0 120 0 0 0 0
0,71- | 95 0 0 0 0 0 0 0 0
08 | 75 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0
PecryOnuka 0,61-| 95 0 0 0 640 0 420 170 190
Anpires 0,7 | 75 0 0 0 550 0 350 150 170
50 0 0 0 440 0 260 120 140

Tabmuma 2.14

HopMmbl BogonoTpedHocTH (6PYTTO, M3/Ta) 17151 OPOLIEHUSI CeJIbCKOX03SIICTBEHHBIX KYJIBTYP
IO:xHoro0 (pegepanbHOro okpyra
(paspadoransl ®I'BHY «Poccniickuii HayqHO-HCCIe10BATEIbCKHIT HHCTHTYT NPO0JIeM MeJTHOPAILTT»)

P CenbCKOXO3SHCTBeHHAS KYJIBTypa
5 3EpHOBBIC OBOILIA
Cy0nexT Poc- g MHOTOTIET KOJIOCOBBIE (TOMATBhI, KapTo- KyﬂbTyriH
cuiickoit dene- | Ky § | e TPaByl (sipoBBIE | KYKYpy3a | KyKypy3a HOpMo- Karycra, ¢benb fermet
panuu, obnactb % HpOoILIGIX MIIEHUIA, | HA CWJIOC | HA 3ePHO BhIe Kop- CTOJIOBBIE | BECEHHEH focai
& et (smeo- STYMEHb, HETLIOAD! KOPHETUIOMBI, | TI0CA/IKH (icapro-
© tepiia) oBeEC) JyK, (hacosb) (ere)
1 2 3 4 5 6 7 8 9 10 11
Bonrorpanckas | <0,3| 95 9025 5672 6577 7772 6948 6044 5719 4791
75 7668 4489 5406 6496 4988 4930 4930 4211
50 5928 3457 4373 5197 4257 3677 3944 3480
0,31-| 95 8596 5545 6461 7702 6496 6009 5672 4454
04 1 75 6890 4153 5069 5846 4582 4849 4512 3294
50 4988 2865 3561 4385 3538 3074 3167 2564
0,41-| 95 8294 5348 6044 6589 6113 5626 5232 3318
0.5 | 75 5197 3886 4791 | 5092 | 3642 3747 3886 | 2564
50 3782 2053 2587 3225 2912 2274 2192 1636
PocroBckas 0,31-| 95 8763 4352 5370 6950 5967 5101 6295 5324
04 | 75 6236 3416 4282 5616 4411 3990 5054 4317
50 4844 2246 2878 3955 3299 2609 3510 3065
0,41-| 95 6271 3931 4516 6189 4329 4645 5218 4388
0.5 75 5288 2855 3908 4785 3744 3101 3873 3393
50 3803 1509 2059 3030 2235 2036 2188 2165
Actpaxanckas | <0,3| 95 8119 5593 5464 7638 7121 5946 6780 4747
75 6886 4724 4653 6580 5863 4947 5852 4171
50 6251 3631 4124 5264 5053 3690 4677 3443
PecryOnuka <03| 95 8874 5823 5904 8108 7679 5406 7250 5255
Kanmbixus 75 7308 4918 5034 6995 6241 4489 6252 4617
50 6542 3782 4431 5591 5359 3352 5000 3816
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IIpooonoicenue maon. 2.14

1 2 3 4 5 6 7 8 9 10 11
Kpacnonap- 0,41-| 95 7186 1499 4437 3906 4283 3634 3634 2891
CKHI Kpai 0,5

75 4248 1097 2513 3021 2596 2431 2690 2242
50 2773 578 1192 1912 1392 909 1522 1428
0,51-| 95 6927 1204 4189 2950 4236 956 2549 2301
0,6 | 75 3646 956 2030 2915 2053 460 1369 1652
50 2041 236 732 1392 826 0 791 838
0,61-| 95 0 720 0 484 0 0 0 307
0,7 | 75 0 189 0 330 0 0 0 212
50 0 0 0 142 0 0 0 0
0,71-| 95 0 0 0 0 0 0 0 0
0,8 | 75 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0
PecmyOnmka 0,61-] 95 0 0 0 755 0 496 201 224
Anpirest 0,7 75 0 0 0 649 0 413 177 201
50 0 0 0 519 0 307 142 165

Tabmuua 2.15

Hopmbi BogonorpedHocTH (HETTO, M3/Ta) /111 OPOLIEHHST CeJbCKOX03SIICTBEHHBIX KYJIBTYP
Cesepo-KaBkasckoro gegepanbHOro okpyra
(paspadoranbl ®I'BHY «Poccuiickuii Hay4YHo-HCC/Ie10BATEIbLCKU HHCTUTYT NPOGJeM MeJTHopaAHu»)

. CenbCKOX035HICTBEHHAS KYJIBTypa
£ 3epHOBBIE OBOIIH
3 MHOTOJIEeT- KyJIBTYPbI
CyOBexT = KOJIOCOBBIE KOpPMO- (Tomarsl, KapTo- Ny
.. T | Hue TpaBbI KYKYpY- JIeTHEH
Poccwuiickoit Ky RS (stpoBBIE KYKypy3a| BbIC Karycra, benn
) MPOLLIBIX 3a Ha . | mocamku
Depepannu 5 MIICHUIA, Ha 3¢PHO | KOpHE- | CTOJIOBBIC | BECCHHEH
5] set (J1to- CHJIOC (kapTo-
© STYMEHD, IUIOJBI | KOPHEILIO/bI, | TOCAIKH
o 1epHa) ens)
oBec) IyK, (acoiip)

1 2 3 4 5 6 7 8 9 10 11
CraBponons- | < 0,3 95 6440 3800 4520 5800 4230 3910 5400 4210
CKHH Kpait

75 5710 2870 2810 4960 3930 2970 4450 3820
50 4440 1820 2340 3270 2970 1990 2960 2830
0,31-0,4 | 95 5940 3180 4030 5570 4180 3580 5140 4140
75 5430 2490 2530 4500 3690 2800 4130 3360
50 4220 1640 2030 3170 2800 1830 2870 2380
0,41-0,5| 95 5430 2580 3960 4780 4120 2610 4750 3990
75 5080 1870 2340 3700 3510 1740 3520 3090
50 3410 990 1610 2340 1920 1400 1990 1970
0,51-0,6 | 95 4550 2440 3100 4150 3460 0 3470 3320
75 3840 1060 2060 2930 2290 0 2580 2380
50 2220 340 800 1400 1010 0 970 1210
0,61-0,7 | 95 0 360 0 1540 0 0 920 1830
75 0 90 0 1060 0 0 570 1300
50 0 0 0 450 0 0 130 640
0,71-0,8 | 95 0 0 0 780 0 0 600 590
75 0 0 0 250 0 0 280 460
50 0 0 0 0 0 0 0 300
Kapawaeso- | 0,61-0,7 | 95 2910 1890 0 1230 760 380 960 1800
Yeprecckas 75 1900 1230 0 850 270 180 450 1280
Pecnyonuika 50 650 0 0 360 0 0 0 630
0,71-0,8 | 95 0 1140 0 590 0 0 0 0
75 0 780 0 240 0 0 0 0
50 0 0 0 0 0 0 0 0
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Ipooonocenue mabn. 2.15

1 2 3 4 5 6 7 8 9 10 11
Yeuenckas | 0,31-04 | 95 4990 1620 2650 | 3200 | 2320 3990 1740 | 2450
PecryGiuka 75 3150 1490 1830 | 2430 | 1570 2790 1400 1990

50 | 2420 820 1420 | 1710 | 1310 1170 970 1410

041-0,5| 95 4560 1430 2110 | 3030 | 1950 3330 1150 1880

75 3030 1040 1240 | 2340 | 1260 2080 850 1460

50 | 2100 550 1110 | 1480 | 1060 1080 480 930

0,51-0,6 | 95 2600 1320 1030 | 1120 | 1790 3260 1000 1250

75 1160 950 780 760 850 1890 810 840

50 1040 420 340 0 0 550 580 0

0,61-0,7 | 95 1520 1250 0 0 1270 2300 960 0

75 1000 860 0 0 450 1420 690 0

50 340 360 0 0 0 310 0 0

PecnyGuka | 0,41-0,5 | 95 2560 2130 1200 | 1170 | 1110 1880 0 830

Unrymerns 75 1950 980 630 900 890 1250 0 640

50 1180 0 250 570 530 470 0 410

0,51-0,6 | 95 1120 2050 0 1030 0 1230 0 550

75 750 690 0 520 0 1120 0 0

50 130 0 0 0 0 560 0 0

0,61-0,7 | 95 0 1750 0 900 0 1050 0 260

75 0 450 0 320 0 930 0 0

50 0 0 0 0 0 0 0 0

KaGapauno- | 0,41-0,5 | 95 3750 1750 2240 | 2490 | 2500 2600 1340 | 2030

Bankapckas 75 2740 1550 1650 | 1930 | 1460 1740 990 1570

Pecrybmixa 50 1730 290 910 | 1220 | 750 650 560 1000

0,51-0,6 | 95 3120 1620 2050 | 1980 | 1870 1230 800 1070

75 2400 810 1140 | 1400 | 380 790 380 770

0,51- | 50 920 0 380 670 130 240 0 390

0,61-0,7 | 95 2040 1320 1870 | 1840 | 980 850 560 780

75 980 800 720 950 120 420 0 250

50 630 0 0 350 0 0 0 0

0,71-0.8 | 95 0 1260 0 1720 0 0 0 0

75 0 620 0 700 0 0 0 0

50 0 0 0 0 0 0 0 0

PecriyGnuka | 0,41-0,5 | 95 4820 2260 | 4030 | 4030 | 3680 4010 3030 | 3160

CesepHast 75 3220 1640 2970 | 3110 | 2750 2670 2250 | 2450
OceTtus-

Ananust 50 | 2220 870 1640 | 1970 | 1590 1000 1270 1560

0,51-0,6 | 95 3710 2130 3900 | 2150 | 2110 2180 2160 | 2110

75 2540 850 1510 | 1130 | 750 1160 890 680

50 0 260 0 860 0 450 120 0

0,61-0,7 | 95 420 1130 330 | 460 | 1750 1630 1660 110

75 160 290 0 110 210 770 180 0

50 0 0 0 0 0 0 0 0

0,71-0,8 | 95 0 0 0 0 0 0 0 0

75 0 0 0 0 0 0 0 0

50 0 0 0 0 0 0 0 0
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IIpooonocenue maon. 2.15

1 2 3 4 5 6 7 8 9 10 11
Pecry0Onuxa <0,3 95 5540 2290 2440 3850 2590 1890 1970 1530
Harecran 75 3740 2090 2040 2630 2040 1570 1700 1340

50 2730 840 1620 2100 1460 1170 1360 1110
0,31-0,4 | 95 5360 2170 2390 3790 2230 1880 1950 1410
75 3710 1630 1990 2220 1870 1330 1580 1300
50 2690 800 1510 2010 1370 1110 1320 1050
0,41-0,5| 95 5210 2160 2310 3090 1960 1850 1930 1280
75 3600 1570 1680 2080 1730 1230 1180 1230
50 2650 630 1470 1950 1280 1010 1230 1040
0,51-0,6 | 95 4020 2080 1900 2280 1750 1460 1310 1180
75 2950 1340 1510 1260 1140 860 1030 850
50 0 0 350 0 530 870 430 430
0,61-0,7 | 95 640 1180 1420 2030 700 1120 1010 740
75 150 860 630 1180 0 660 710 250
50 0 0 0 0 0 0 0 0
0,71-0,8 | 95 0 1170 0 1840 0 730 910 0
75 0 430 0 1150 0 350 420 0
50 0 0 0 0 0 0 0 0

Ta6muma 2.16

Hopmbi BoionioTpedHOCTH (OpyTTO, M*/T2) /17151 OPOIIEHHSI CEJIbCKOX03SIiICTBEHHBIX KYJILTYP
Cegepo-Kapka3sckoro ¢eepajbHOIo 0Kpyra
(mo marepnanam ®I'BHY «Poccuiickuii Hay4yHO-HCC/IeA0BATEIbCKUH HHCTUTYT MPO0GIeM MeJTHOPALMU»)

CenbCKOX03SIICTBEHHAS KYJIBTYpa
=] 3epHOBBIC OBOIIU
S MHOTO- KOJIO- (TOMAThI KYJIBTYpPBI
Cy0nexT Poc- g JICTHUE ’ KapTo- YISTYP)
L 3 o COBEIC KOpMO- Karycra, TeTHEH
cuiickoit dege- Ky 5 | TpaBbl KyKypy3a | KyKypy3a ¢benn
o) (sipoBEIC BbIC KOP- | CTOJIOBBIC . | Tocamku
pauuu 5 MPOIILTBIX Ha CHJIOC | Ha 3epHO BECCHHEH
3 ner (mio- TIIICHNIIA, HETUIOABI | KOPHEILIO- S (xapro-
8 ) SIIMEHb, ITBI, JIYK, (ern)
HepHa oBeC) (hacoip)

1 2 3 4 5 6 7 8 9 10 11
CraBponons- <03 95 7664 4522 5379 6902 5034 4653 6426 5010
CKHii Kpaii 75 6795 3415 3344 5902 4677 3534 5296 4546

50 5284 2166 2785 3891 3534 2368 3522 3368
0,31-0,4 | 95 7069 3784 4796 6628 4974 4260 6117 4927
75 6462 2963 3011 5355 4391 3332 4915 3998
50 5022 1952 2416 3772 3332 2178 3415 2832
0,41-0,5| 95 6462 3070 4712 5688 4903 3106 5653 4748
75 6045 2225 2785 4403 4177 2071 4189 3677
50 4058 1178 1916 2785 2285 1666 2368 2344
0,51-0,6 | 95 5415 2904 3689 4939 4117 0 4129 3951
75 4570 1261 2451 3487 2725 0 3070 2832
50 2642 405 952 1666 1202 0 1154 1440
0,61-0,7 | 95 0 428 0 1833 0 0 1095 2178
75 0 107 0 1261 0 0 678 1547
50 0 0 0 536 0 0 155 762
0,71-0,8 | 95 0 0 0 928 0 0 714 702
75 0 0 0 298 0 0 333 547
50 0 0 0 0 0 0 0 357
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IIpooonocenue maon. 2.16

1 2 3 4 5 6 7 8 9 10 11
Kapauaeso- 0,61-0,7 | 95 3434 2230 0 1451 897 448 1133 2124
Yepkecckast 75 2242 1451 0 1003 319 212 531 1510
Pecrnyonuka 50 767 0 0 425 0 0 0 743

0,71-0,8 | 95 0 1345 0 696 0 0 0 0

75 0 920 0 283 0 0 0 0

50 0 0 0 0 0 0 0 0

YeueHckast 0,31-0,4 | 95 5739 1863 3048 3680 2668 4589 2001 2818

Pecrmyonuka 75 3623 1714 2105 2795 1806 3209 1610 2289

50 2783 943 1633 1967 1507 1346 1116 1622

0,41-0,5| 95 5244 1645 2427 3485 2243 3830 1323 2162

75 3485 1196 1426 2691 1449 2392 978 1679

50 2415 633 1277 1702 1219 1242 552 1070

0,51-0,6 | 95 2990 1518 1185 1288 2059 3749 1150 1438

75 1334 1093 897 874 978 2174 932 966

50 1196 483 391 0 0 633 667 0

0,61-0,7 | 95 1748 1438 0 0 1461 2645 1104 0

75 1150 989 0 0 518 1633 794 0

50 391 414 0 0 0 357 0 0

Pecniyonmuka | 0,41-0,5 | 95 2995 2492 1404 1369 1299 2200 0 971

Wurymerust 75 2282 1147 737 1053 1041 1463 0 749

50 1381 0 293 667 620 550 0 480

0,51-0,6 | 95 1310 2399 0 1205 0 1439 0 644

75 878 807 0 608 0 1310 0 0

50 152 0 0 0 0 655 0 0

0,61-0,7 | 95 0 2048 0 1053 0 1229 0 304

75 0 527 0 374 0 1088 0 0

50 0 0 0 0 0 0 0 0

Kabapmuuo- | 0,41-0,5 | 95 4425 2065 2643 2938 2950 3068 1581 2395

Bamkapckas 75 3233 1829 1947 2277 1723 2053 1168 1853

PecryOnuka 50 2041 342 1074 1440 885 767 661 1180

0,51-0,6 | 95 3682 1912 2419 2336 2207 1451 944 1263

75 2832 956 1345 1652 448 932 448 909

0,51- 50 1086 0 448 791 153 283 0 460

0,61-0,7 | 95 2407 1558 2207 2171 1156 1003 661 920

75 1156 944 850 1121 142 496 0 295

50 743 0 0 413 0 0 0 0

0,71-0,8 | 95 0 1487 0 2030 0 0 0 0

75 0 732 0 826 0 0 0 0

50 0 0 0 0 0 0 0 0

Pecniyomuka | 0,41-0,5 | 95 5784 2712 4836 4836 4416 4812 3636 3792

CesepHast 75 3864 1968 3564 3732 3300 3204 2700 2940
Ocetusi-

Ananust 50 2664 1044 1968 2364 1908 1200 1524 1872

0,51-0,6 | 95 4452 2556 4680 2580 2532 2616 2592 2532

75 3048 1020 1812 1356 900 1392 1068 816

50 0 312 0 1032 0 540 144 0

0,61-0,7 | 95 504 1356 396 552 2100 1956 1992 132

75 192 348 0 132 252 924 216 0

50 0 0 0 0 0 0 0 0

0,71-0,8 | 95 0 0 0 0 0 0 0 0

75 0 0 0 0 0 0 0 0

50 0 0 0 0 0 0 0 0
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Ipoooncenue mabn. 2.16

1 2 3 4 5 6 7 8 9 10 11
Pecry0Onuxa <0,3 95 6593 2725 2904 4582 3082 2249 2344 1821
Harecran 75 4451 2487 2428 3130 2428 1868 2023 1595

50 3249 1000 1928 2499 1737 1392 1618 1321
0,31-0,4 | 95 6378 2582 2844 4510 2654 2237 2321 1678
75 4415 1940 2368 2642 2225 1583 1880 1547
50 3201 952 1797 2392 1630 1321 1571 1250
0,41-0,5 | 95 6200 2570 2749 3677 2332 2202 2297 1523
75 4284 1868 1999 2475 2059 1464 1404 1464
50 3154 750 1749 2321 1523 1202 1464 1238
0,51-0,6 | 95 4784 2475 2261 2713 2083 1737 1559 1404
75 3511 1595 1797 1499 1357 1023 1226 1012
50 0 0 417 0 631 1035 512 512
0,61-0,7 | 95 762 1404 1690 2416 833 1333 1202 881
75 179 1023 750 1404 0 785 845 298
50 0 0 0 0 0 0 0 0
0,71-0,8 | 95 0 1392 0 2190 0 869 1083 0
75 0 512 0 1369 0 417 500 0
50 0 0 0 0 0 0 0 0

2.6. OnepaTuBHOE NIaHUPOBaHUE NONIMBOB NPU OPOLUEHUN
Ha OCHOBe MH(pOPMaLMOHHO-COBETYHOLLEN CUCTEMDI

OcHoBHas 3ajja4a Ha CTa/INN PeasTu3alluy dKCILTY-
aTallMOHHBIX PEKUMOB OPOLIEHHS COCTOUT B OIIEHKE
OCHOBHBIX (DaKTOpOB, OOYCIIOBIUBAIOIINX HEOOXO-
JIUMOCTb KOPPEKTUPOBKU pEXMMa IOJIMBOB, aHAIN3E
nH(pOpMAINY U TIPUHITAN PEHICHNS O BHECEHUH W3-
MEHEHUI B IUIAHUPYEMBbIH pexuM oporeHus [2.10,
2.13].

OnepaTuBHOE IJIAHUPOBAHUE HKCILUTyaTAlIMOHHBIX
PEKUMOB OpOIIEHUSI C HCIOJIb30BAHUEM MaTeMaTH-
YECKUX MOJIEJIEW M KOMITBIOTEPHOM TEXHOJOTMH II0-
BBIIIIAET TOYHOCTh HOPMHPOBaHUS OOBEMOB IMOJAYH
BOIIBI Ha TTOJIUB, obecteunBas 3pHEeKTHBHOCTD THAPO-
MEJIMOPAIINHY Ha PA3TUYHBIX TIPUPOTHO-JIAH TIIA()h THBIX
TEPPUTOPUSIX, aJCKBAaTHBIA BHIOOP AaHTPOIIOTEHHBIX
BO3ICUCTBUN, 3KOJIOTHYECKOE PABHOBECHUE ITPUPOJHON
cpensl U pecypcocbepexenne [2.5, 2.18].

Metonudeckiue OCHOBBI OTIEPATHBHOTO YIpaBie-
HUS TIOJIMBaMH BKJTFOUAIOT B CE0sI €KEeTHEBHYIO OIICH-
Ky MTOYBEHHBIX BJIar03aracoB B CJI0€ aKTHMBHOTO Bia-
rooOMeHa, AMHAMUYHO CBSI3aHHBIX C BUIOM H (a3oi
Pa3BUTHS CEJILCKOXO3SICTBEHHOM KYJIBTYPBI.

B xax/1oM KOHKpETHOM ciTydae mpu OIHU3KOM 3ajie-
TaHWW TPYHTOBBIX BOJ Ne(UIIUTHI BOAOMOTPEOICHNUS
OpOIIAEMBIX KYIBTYp HEOOXOIUMO KOPPEKTHPOBATh,
WCTIOJIB3YSl OIBITHBIE U PACYETHBIC JaHHEIE.

Paspaborannas BHHWW «Pamyra» wuHdpopma-
[IMOHHO-COBETYIOIIAsl CUCTEMa PACCUUTHIBAET PALIMO-
HaJIbHbIE HOPMBI BOJIOTIOTPEOJIEHUS C HCIIOIB30BAHM-

€M KOMIIBIOTEPHBIX Mozelsel npu auddepeHnranumn
KO3 PHULINEHTOB, TAPAMETPOB M KOHCTAHT, BXOSIINX
B MareMaTH4eCcKue 3aBUCUMOCTH, YTO 00eCIIeUnBacT
OTpakeHHE AMHAMUKH BHYTPHUTOJOBOTO pacmpese-
JICHUs1 TUAPOMETEOPOIOrNYEeCKUX (PaKTopoB, BEpo-
ATHOCTHBII XapakTep MPOLECCOB, NPOTEKAIOIUX B
arpoOuorieno3ax (puc. 2.7, 2.8).

Ocnognvie onoxku HCC:

e brok aHanM3a TEKyIEro COCTOSHUS arpoIeHO-
30B;

e Lok cOopa 1 00paboTKu (pakTUUIEeCKOl U mpo-
THO3HON MeTeOMH(pOpMaIHN;

e bJiok pacuera onepaTHBHOTO IJIAHUPOBAHUS MO-
JMBOB (HaJMYUE KOMITBIOTEPA U MPOTrPaMMHOTO 00e-
CTICUCHUA);

e b0k BbIIaYM peKOMEHAAIUH.

Ocnoenvte komnonenmuvl HCC:

bnok ananuza mexywezo cocmosanus azpoyeHo-
308:

® BJIQ)KHOCTh ITOYBBI (MM/HEJIEIIIO).

brok coopa u obpabomru haxmuyeckoti u npo-
2HO3HOU MemeouHopmayuu:

e Temrieparypa Bosnyxa, °C;

® BIIAXHOCTh BO3/1yXa, %;

® CKOpOCTh BETpa, M/C;

® 0CaJIKH, MM.
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bnok pacuema onepamusnoco nianupoganus no-
JIUBO8:

® pacueT roka3aTelieil TeIUIOBBIX PECYPCOB U Bia-
rooOECIICYCHHOCTH TEPPUTOPUH — HUCHAPSEMOCTb,
IIOYBCHHbBIC BJ1aro3ariachbl, KaHHJ’IHprHLIfI IIPUTOK U3
T'PYHTOBBIX BO, KO3()(OHUITMEHTHI TPUPOITHOTO YBIIAK-
HEHUS, OTPaKaloIlWe COOTHOIIEHUE TMPUXOAHBIX U
PacXOHBIX YacTell BOAHOTO OaaHca;

® pacyeT CyMMapHOTO BOJOIOTPEOJICHHS CEelb-
CKOXO3SHCTBCHHBIX KYJBTYp, ONPEACIAEMOro IO
OMOKJIMMAaTHYECKOW MOJICIIH C UCIIOJIb30BAaHUEM OHO-
JIOTHYECKUX, MHUKPOKIMMATHYeCKHX Kod(duimen-
TOB ¥ TOYBEHHO-MEITMOPATUBHBIX KOHCTAHT, aJallTH-
POBaHHBIX JIJISl KOHKPETHBIX YCIIOBHIA PETHOHA;

® pacuer JeuIuTa BOJONOTPEOICHHUS;

® OICPATUBHOE IUIAHUPOBAHUE TTOJINBOB.

brok evioauu pexomenoayuii:

L] PEKOMCHAAIU Ha GYMa)KHOM HOCHTECJIC B BUIC
YTOYHEHHBIX TPaUKOB MTOJIMBA Ha OJIMKANTITHE TpOe-
TSATh CYTOK.

Peanuzarusi 9KCIUTyaTallMOHHBIX PEKUMOB  OpO-
IICHUS U UX ONTHMU3AIMS (Ha OCHOBE OIEPAaTHBHOTO
yIpaBJICHHS TIOJIMBAMH) 3aKJIFOUAIOTCS B CIIC/TYFOILEM:

® KOPPEKTUPOBKA M YIIPABIICHUE PEXUMaAMHU I10-
JIMBOB 110 «TPEOOBAHMIO» JUIS TIOJMBHBIX YYaCTKOB,
00CITy)KMBaeMbIX JOXKIEBAITbHON MaIIHHOM;

® 13MEepeHUe Ha MOJUBHBIX YYacTKaxX BIAKHOCTH
MOYBBI B Ha4aJie BEreTal[MOHHOTO TIEPUO/Ia, a B TeUe-
HUE BEreTAI[MOHHOTO MEePHOIa — Yepe3 KaK/IbIe MATh

TTHEH, AeKary WA MECSI] C T[eNTbI0 KOHTPOIISA 32 U3Me-
HEHHUEM 3aIlacoB BIIATH B TTOYBE PACYETHBIM METOJIOM;

® CHCTeMaTHYeCKHe KOHTPOJbHBIE 3aMephl pea-
JIM30BAaHHBIX IMOJIUBHBIX HOPM M PaBHOMEPHOCTU HUX
pacrpeeseHus Mo IO U IIyOMHE Ha KaK[OM
CEBOOOOPOTHOM Y4aCTKe;

® CHCTeMaTHICCKUN cOOp TEKYIIEeH 1 TPOTHO3HOM
METEeOPOIOTHIECKON HHPOPMAIINH;

® cOOp CBeIEHHWH O COCTOSHUW TIOCEBOB, XOJIE
arpoOTEeXHUYECKUX MEPOIMPHUSITHI, TOTOBHOCTH IIO-
JIUBHOW TEXHUKH, OPOCUTENIbHOW CETH U HACOCHBIX
CTaHIIUH;

® 00paboTKa MmoydeHHOM HHGOPMAIIUN 1 BBITION-
HEHHE BOJ00aTaHCOBBIX PACYETOB HA TEKYIIUH U TIs-
TUHEBHBIH, IEKaIHBII TPOTHO3HBIE IEPHO/IBI;

® OILICHKA IO MOJYYEHHBIM JaHHBIM CIIOKUBIICH-
Csl CUTYyallMM U MPUHATHE PELICHUS O 1[eJIeco00pas-
HOCTH U pa3Mepax KOPPEKTUPOBKU PEKHUMA OPOIIe-
HUS CENTbCKOXO3SHCTBEHHBIX KYIBTYP.

Cucrema HaydYHO OOOCHOBAaHHOW ONEpPATHBHOMN
KOPPEKTUPOBKHU AIKCIUTYaTaI[MOHHBIX PEKUMOB OPO-
[IeHHs 00eCIeYnBaET ONTUMAILHOE HCIIOIL30BaAHNE
MIPUPOHBIX PECYPCOB (BOABI U CENMBXO3YTO/IN), MH-
HUMU3ALMIO 3aTpatr (IHEPreTUUECKUX, MaTepUaIbHO-
TEXHUYECKUX W [Ip.), YBEIHMUEHHE OOBEMOB MPOM3-
BOJICTBA IPOAYKIMH (TIOBBIIICHUS YPOKAHHOCTH BO3-
JIEJBIBAEMBIX KYJIBTYpP) IPU YCTONYMBOM IKOIOTHYE-
CKOM Oaance.
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3.1. TexHONMOrMM U KOHCTPYKL NN
LUMPOKO3axBaTHbIX MHOIFOOMNOPHbIX AOXAeBaNbHbIX MalIUH
BeAyLmnx 3apybexHbIiX npoussoguTeneun

CoBepIICHCTBOBAHHUE AIIEKTPUPHUIIMPOBAHHBIX
JOXKJICBAIIbHBIX MAIllMH HAMpPAaBICHO HA pEIICHUC
TpEX OCHOBHBIX 33J1a4: SKOHOMHIO OPOCHUTEIHHOU
BOJIbI, CHH)KCHHE SHEPro3arpar Ha MpOBeICHHUE TOJIH-
BOB, ONTUMHU3AINIO BPEMEHHBIX 3aTpart [3.5]. B koH-
LENTYyaJIbHOM CXeMe IMHPOKO3aXBaTHBIX AJICKTPH(H-

LIMPOBAHHBIX JOX/CBAIBHBIX MAIHMH 33 TU 3a1a41
OTBEUAIOT CJICAYIOIINE OCHOBHBIC KOHCTPYKTHBHBIC
ANIEMEHTBI: JI0KIe00pa3yoInil MOsC, YCTaHOBJICH-
HBI Ha BOAOMPOBOJSIIEM TpyOorpoBoae (epmeH-
HOM KOHCTPYKLIUH, IPUBOJL U TPAHCMUCCHUS OIIOPHBIX
TEJIeXKEK, CUCTEMBbI YIIPABICHHS MAILIHHOM.

3.1.1. KoHcmpykuyuu doxdeeanbHbIX MaWUH

KoHCTpyKIMu 0% /I€BaNbHBIX MAallMH BEIYIIHMX MHPOBBIX MPOHM3BOAUTENCH MpHUBEACHBI B Tadm. 3.1-3.8

[3.14; 3.21].
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OcHOBHBIE CHCTeMbI H KOHCTPYKIMH 10:K1eBaTbHBIX MaluH «Valley»

Tabmwnma 3.1

Mapxka /IM, dupma,
CTpaHa-TIPOU3BOIUTEND

Konctpykiwms hpepmeHHO-
TO Kapkaca

Cucrema IIpUBOJIa TEJICIKEK

[JIaBHBIN MOTOP-PEIYKTOP

YEePBIIHBIN PETYKTOP

Cuctema nasesneu ymnpas-
JICHUS TeIeXKaMH

Bononposopamuii Tpy-
00mpoBOJ (BapHaHTHL
WCTIOTHCHHS )

CucTeMbl OBBIICHUS
MIPOXOANMOCTH

«Valley» ( Center piv-
ot, Linear Dich Feed)
Valmont.inc,7002
North 288 Street Valley,
Nebraska, USA

TpéxmosicHast dep-
MEHHas! KOHCTPYKITHS
TPEYTOIBLHOTO CEUEHHS,
BEPXHUI MOSIC — BOAO-
TIPOBOISAIINI TPyOO-
TIPOBO]I.

Nmerorcsa Hacagku
HHU3KOTO M CPETHETO
JTABIICHUS U PETYIISATO-
PBI TaBICHUS

LleHTpasibHbII IPUBOL
«Valley» ncnomns3yer B
penyKTope Koco3yonie
LIECTEPHH, a TAKKE
aBTOPCKHE CATTBHUKU
BAJINKOB, YTO MO3BO-
JISIET YBEJIMUUTH CPOK
ciryx661 Ha 40%

UepBsiuHbINA peayk-
TOp C MEePeAaTOUHBIM
oTHOowmeHneM 52:1,
YepBAYHAS MIECTEPHS
C YIJIOM HakJoHa 25° u
SKCKITIO3UBHBIMH BXOJI-
HBIMHU/ BBIXOTHBIMHU
CalbHUKAMHU

Hudposas ¢ 1Y

IIpocras

=

POLY-SPAN™

C rajpbBaHUYECKOHU
napoit

OnrHKOBaHHbBIE

V3™ (tpéxkonécHpii
TIPUBO/T)

ITonuslit npuBox Spi-

der™

ITonHblil npuBox
Spider™ na ryceHnuHOM
X0y
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OcHOBHbBIE CHCTeMbI M KOHCTPYKIMH A0:KAeBaNbHBIX MamuH «RKD»

Tabmuma 3.2

Mapxa JIM, dupma,
CTpaHa-IIPOU3BOJNTEI

Cucrema TMpUBOJa TEIICKEK

Koncrpykiust pepMeHHO-
ro KapKkaca

[JIaBHBII MOTOP-PEyKTOP

YepBSYHBII PELYKTOP

Cucrema nasesnei ynpas-
JICHUSI TETIeKKAMH

Bononposozsiuuii Tpy-
OonpoBox (BapuaHTHI UC-
TTOJTHEHHMSI )

CHUCTEMBI MTOBBIICHHS
MIPpOXOAUMOCTHU

SYSTEMS OF IRRI-
GATION «RKD»
Poligono La Mora - P°
de la Acacia, 13

47193 La Cistérniga
(Valladolid) — Spain.
Tel. (+34) 983-401-896.
Fax. (+34) 983-401-897

DKCKIIIO3UBHOE COEIM-
HEHUE NPOoJIETOB TeJe-
HKEK.

TpéxmosicHast dhep-
MEHHAsT KOHCTPYKIIHSI

TPEYTONBHOTO CEUCHHUSI,
BEpXHHUH MOSIC — BOIO-
MIPOBOJISIIUI TPYyOO-
IPOBOJT

Llentpanbublii npu-
BOJI IPOU3BO/ICTBA
aMepUKaHCKOH (hrpMBI
«UMC»

UepBsuHBINA PEAYKTOD
MIPOU3BOJICTBA aMe-
PHUKAHCKOH (PUPMBI
«UMC»

IIporpammupyemast
nudpoBast

Mexannueckast

OIMHKOBaHHEBIE

B03MOXXHOCTBH KOM-
MJIEKTAI[UH TEJICKEK
IIIMHAMY Pa3JIMIHOTO
pa3mepa
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OcHOBHbIE CHCTEMBI H KOHCTPYKIIMH 10K/1eBaJIbHBIX MallUH «Zimmatic»

Tabmuma 3.3

Mapxka /IM, ¢pupma,
CTpaHa-NIPOM3BOIHUTEIb

Konctpykuus
(bepMeHHOrO Kapkaca

Cucrema IIpUBOJA TEJICIKECK

DJIABHBIH MOTOP-PEILYKTOD

YePBSYHBII PELYKTOD

Cucrema nanenei
YIPaBICHHUS TEISKKAMH

Bognonpoogsmuit
TpyOOIpoBOa
(BapuaHTBI UCTIOJIHEHUS])

CucTeMbl OBBIICHUS
MIPOXOANMOCTH

«Zimmatic»,

Lindsay Manufactur-
ing Co. 2707 North
108" Street, Suite 102
Omaha,USA

TpéxmosicHast dep-
MCHHAst KOHCTPYKITHSI
TPEYTroJbHOTO CEUCHHMS,
BEPXHUH I105IC — BOLO-
MPOBOJSIIUHI TPYOO-
1poBoA. Bo3MoxHOCTB
M3MEHEHHUS KIIMpeHca
MaIlHEI 0T 1,7 M 10
5,8 M.

NmeroTcst Hacanku ¢
M3MEHSICMOH CTPYKTY-
poit noxas

LlenTpanbHbIi IPUBOL

[IpuBoa npomexyTou-
HOMH TEJICKKH

UYepBAuHbIN peLyKTOP

Uccnenyercs BO3BMOXK-
HOCTb IIPUMEHEHUS
TUIOUIHON mepeaadn
B3aMEH YEPBSIYHON

IIpocras- Field Vision
Field Boss

mEen
mmEm

Hudposas Field Boss

Mexannyeckas Field
Basic

Tuna POLY-SPAN™

— ———m

OnMHKOBaHHbBIE

I N
AJIIOMUHHEBEIE,
tuna POLY-SPAN™

Cucrema Three-wheel
tower structure
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OCHOBHBIE CHCTEMbI H KOHCTPYKIHMH N0KA€BAJTbHBIX MAllIUH «Reinke»

Ta6muua 3.4

Mapxka /IM, pupma,
CTpaHa-MIPOU3BOAUTENH

Koncrpykius dpepMeHHO-
TO Kapkaca

Cucrema HIpUBOJA TCIICIKECK

TIIaBHBIN
MOTOP-PEAYKTOP

YEPBAYHBIN PEAYKTOP

Cucrema naneneii ymnpas-
JICHUSI TETIeKKAMH

Bonomnposoasamuii Tpy-
6orpoBozL (BApUAHTHI HC-
MTOJIHCHHS)

CucTeMbl TOBBIIICHHUS
TIIPOXOANMOCTH

Reinke Manufacturing
Company, Inc

TpéxmosicHast dep-
MEHHAas! KOHCTPYKITHS
TPEYTOILHOTO CEUEHHS,
BEPXHUI MOSIC — BOAO-
TIPOBOJIAIINI TPYOO-
TIPOBO/I.

-
]

HMwmerorcs Hacagku u
JIO’KI€BaJIbHBIC alllia-
paTbl CpeHEeTo 1aB-
JICHUSI U PETryISTOPEI
JIaBJICHUS

lenTpanbHblii mpu-
BOJI ITPOM3BOJICTBA
aMepUKaHCKOH (prpMBI
«UMC»

UepBsuHBINA PeAYKTOD
MIPOU3BOJICTBA aMe-
PHUKAHCKOH (PUPMBI
«UMC»

Control-Mexannueckast

Advanced Control
MexaHHUKO-TTU(DpOBAsT

Preferred Control
mudpoBast

OLMHKOBaHHEIE,
SMalMpOBaHHEIC, AITFO-
MHHHEBEIE,

trna POLY-SPAN™

Bo3MoxxHOCTS KOM-
IJICKTAIIH TEJIEKEK
[IIMHAMH Pa3THIHOTO
pa3mepa
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OcHOBHBIE CHCTEMBI H KOHCTPYKIHH /10:KAeBAILHBIX MamuH «Urapivot»

Tabmnma 3.5

Cucrema nanenei Bononposoasmuii Tpy-
Mapka /IM, ¢upma, | Koncrpyknus dpepmen- P PY" 1" Cucremsi nopbimenns
CTpaHa-NpOU3BOIUTEL HOTO Kapkaca TJIaBHBIH MOTOP- YIIPaBJICHHSA TENEKKA- | OOMPOBOX (BAPHAHTHI IPOXOIUMOCTH
p p p PeyKTOp YepPBAYHBIA PETYKTOP MU MCTIONHEHHST) p

Cucrema mpruBOJa TEIEKEK

«Urapivot» —

GRUPO CHAMAR-
TIN SA

Anpec: Calle Henares
9 - 28891 Velilla de
San Antonio (Madrid —
Espafia).

Tel. 913-69-07-51

TpéxmosicHast dep-
MEHHAas! KOHCTPYKIIHSI
TPEYTOIILHOTO CEYCHHUS,
BEPXHUI MOSIC — BOAO-
TIPOBOAIINH TPyOO-
TIPOBO/I.

Mmerorces Hacanku
Spray, Rotator, Spinner

IleHTpasibHbII npu-
BOJI TIPOM3BOJICTBA
aMepHKaHCKOU (hUPMBI
«UMC»

UepBsiuHbIN peAyKTOP
IIPOM3BOJICTBA aMe-
PHUKaHCKOH (pUPMBI
«UMC»

Pyunast manens ynpas-
JIEHUS C BO3MOXKHO-
CTBIO TEJIEMEXaHU3a-
U

AJFOMIHHEBBIH,
HEeprKaBerollas CTalb

Bo3MoxHOCTE KOM-
[JICKTALIMH TEJIEIKEK
[IMHAMY Pa3JIMIHOTO
pasmepa
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OcHOBHBIE CHCTeMbI M KOHCTPYKIHH 10kAeBaIbHbIX MamiuH «OTECH»

Tabmuma 3.6

Mapxa JIM, dupma,
CTpaHa-IIPON3BOAUTEND

Koncrpykmust pepmeHHO-
ro KapKaca

Cucrema MpUBOJIa TEJICIKEK

Cucrema naHenei ympas-
JICHHS! TeJIeKKAMHI

Bononposoasiuuii Tpy-
0onpoBos (BapuaHTHI UC-

CucTeMbI TTOBBIIIEHHUS
MIPpOXOAUMOCTH

[JIaBHBIA MOTOP-PEIYKTOp |  YEPBSIUHBIA pEIyKTOD TOJIHEHHNST)
OTECH S.A.S. / O1UHKOBaHHEIE, B03M0XXHOCTE KOM-
Z.1. de la sabliere = AIIOMUHHUEBEIC, IUIEKTAIIMU TEJCKEK
64270 Puyoo (France), HEepKaBEIoasl CTajdb | LIMHAMU Pa3IMYHOIO

Tel. +33 5596512 19
Fax. +33 559 65 20 05

TpéxmnosicHast dep-
MEHHasl KOHCTPYKIIHSI
TPEYTONILHOTO CEUCHHUS,
BEPXHUII 1OsIC — BOJIO-
MPOBOJISIIUEI TPYOO-
MIPOBOJI.

| =

Hcnonb3yroTest 10xK-
JIeBaJILHBIE HACAIKHU
U anmapaTbl PUPMbI

«Nelson»

IleHTpasibHbII npu-
BOJI TIPOM3BOJICTBA
aMepHKaHCKOU (hUPMBI
«UMC»

UepBsiuHbIN peAyKTOP
MIPOM3BOJICTBA aMe-
PHUKaHCKOH (pUPMBI
«UMC»

HWcnons3yrorces mpo-
CTbI€ HHTYUTHBHbIE
MEXaHHUYECKUE CHCTE-
MBI yTIPaBJICHUSI TEJIEK-
KaMH

pasmepa
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OcHOBHbBIE CUCTEMBI M KOHCTPYKIINH T0KAeBAIbHBIX MaIUH «T-L»

Tabmuma 3.7

Mapka JIM, ¢pupma, ctpaHa-

KoHcrpykiust pepMeHHOTO

CucreMa pHBOJIA TENEKEK

Cucrema nanenei ynpasie-

Bononposogsmmii Tpy6o-
TPOBOJI (BapUaAHThI UCIION-

CHUCTEeMbI TOBBIIICHUS

TPONU3BOAUTEIID Kapkaca HUA TCIC)KKAMU MPOXOANUMOCTH
HEHUS)
T-L Irrigation Company . Bo3MoxHOCTh KOMITIEK-
151 E. HWY 6 & AB Road f 4 TallUU TEJIeKEK IIHMHAMU
P.O. Box 1047 Pa3IUYHOrO pasMepa

Hastings, NE 68902-1047.
Phone: (800) 330-4264.
Fax: (800) 330-4268

TpéxnosicHast pepmeHHast
KOHCTPYKITHS TPEYTOJb-
HOTI'O CE€YEHHUs, BEpXHUI
0sIC — BOAOIIPOBOASALIMI
TpyOompoBoa. Bo3moxk-
HOCTh U3MEHEHHS KJIU-
peHca MamuHs! ot 1,7 10
5,8 m. IMerorcs Hacaaku
C U3MEHSEMOM CTPYKTY-
poit 1Ok As1, TUIpaBiInye-
CKasl CUCTeMa CcTabuin3a-
MU Kypca MaIIuHbI

I'mppaBnudeckas cucremMa MmpuBoa
TEeJeXeK, padodas KHUIKOCTh — TH-
JIPaBIHYECKOE MacJIO.

R &,

- Ty 5

e

P C W
Electric Motor
Single'or 3-Phase

4

Turmer MacIsTHBIX HACOCOB C pasnna-
HBIMH BUJAaMU TPUBOIOB

C py4HBIM yIIpaBIeHHEM
Manual Speed and Direc-
tion Control

Hudposast
T-L Point Control

L .4 'I

|
[udposas — nporpam-
mupyemas ¢ 1Y T-L Pre-

cision Point Control II

Choice o pipe
materials and sizes

OIMHKOBAaHHEIH, aTIOMH-
HUEBBIH, HepKaBeroIas
cTalib
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OCHOBHBIE CHCTEMbI H KOHCTPYKUMH N0KAC€BAJTbHBIX MALLIUH «Bauer»

Taomuna 3.8

Mapxa JIM, dupma,
CTpaHa-IIPOU3BOAUTEIIb

Koncrpykuus pepmenno-
ro Kapkaca

CucreMa pUBoOIa TENEKEK

[IABHBIA MOTOP-PENYKTOp

YEepBAUHBII PEIyKTOD

Cucrema nasesnei ynpas-
JICHUSI TeTIeKKAMH

Bononposoasiiuii Tpy-
0onpoBos (BapuaHTHI UC-
TIOJTHEHMST)

CHUCTEMBI MTOBBIIIICHHUS
IIPpOXOAUMOCTHU

BAUER GmbH
Rohren- und Pumpen-
werk BAUER
Kowaldstralie 2
A-8570 Voitsberg/
Austria

o N

%,

TpéxmnosicHast hep-
MEHHAas! KOHCTPYKI[HsI
TPEYTOJBHOTO CEYEHHS,
BEPXHUH MOSIC — BOAO-
MIPOBOISIIUI TPYOO-
MIPOBO/I.

&8

WmeroTcst pacibuinTe-

JIU, pa30phI3rUBaTeIy,

POTATOPBI, 0K ICBAIb-
HBIE almapaThl

JlBurarenb ¢ BBICOKUM
KpYTSILIIM MOMEH-
TOM U 3alIUTON OT
[Ieperpy30K, BEICOKOU
CTEIEHbI0 TUAPOU30IIS-
uuu. Hunuaapuaeckas
3yOuarast nepeaada ¢
BbIcOKuM KIT/I.
YrnoTHeHue Baja co
CIIEIUABHBIM Tpsi3e-
OTTAJIKABAIOIINM T10-
kpbiTHeM. KoHCTpyK-
TUBHOE UCTIOJHEHHUE:
50:1 0,54xB1/40:1
0,54xB1/30:1 1,1kBT

UeppsiuHas nepegaya
JUIS1 BBICOKUX KpY-
TSIIIUX MOMEHTOB C
repeaTOuHbIM YUCIOM
50:1.

MaccuBHBII KOHHYE-
CKUI POJIMKOBBIN O~
[IUITHUK.

Bcerpoennast pacumpu-
TeJbHAs KaMepa.
ViioTHeHue Baja co
cIielualbHbIM I'psi3e-
OTTAJIKUBAOIIUM T10-
KpbITHEM

IIpocras

OnmrHKOBaHHbBIE

CoennHeHnEe IPOIETOB
IIapOBOTO THUIIA.
®upma «BAUER» —
€IMHCTBEHHBIN ITPOU3-
BOJUTENb, MIPEJIarao-
LU pplyar ynpasie-
HUSI, CMOHTHUPOBAHHBIN
HaJ [IEHTPOM IIOBOpPOTA
THOKOTO MIapHHUpa

Bo3MoxXHOCTH KOM-
IJICKTAIIMK TEJICIKEK
IMUHAMH Pa3IMYHOTO
pasmMepa




3.1.2. TexHono2uu opoweHus1 anekmMpuguyupo8aHHbLIMU
wupoko3axeamHbIMu OoxdeeaslbHbIMU MawuHamMu

®poHmarkHble anekmpugpuyupo8aHHbIe
OoxdesaribHble MawuHbl (34M)

OponTansabie J/IM OpomIaroT Mo MPSIMOYTOJTb-
HOW W KBaapartHoil (opmel. [Ipencrasnsior coboit
JBIKYLIUHCS (POHTATBHO BOAOIIPOBOASALINN TPYOO-
MIPOBOJ CO LITPEHreNbHBIME (epMaMH, Ha KOTOPOM
YCTaHOBJICHBI JJOXKIe00pa3yIolre yCTpoicTBa (I0XK-
JIeBaJbHBIC armaparbl ¥ (WId) JIOXKEBaJbHBIC Ha-

caaku). BomonpoBomgsmuii TpyOOmpoBoa pa3merieH
Ha CaMOXOJIHBIX OIOpax, KOTOPbIe IIOMELICHBI Ha Te-
JISKKU C MMHEBMOKOJIIECAMH C TIPUBOJIOM OT 3JIEKTPO-
neuratenst. portanpabie 9JIM uMeroT HauOONIBIITNAN
k03¢ (UIMEHT 3eMeIbHOr0 ncrnoyb3oBanust — 10 0,98
[3.4;3.6;3.7].

Ilo mpuHUMNY THWTaHUS NENATCS HAa MAIIUHBI C
MUTaHUEM U3 KaHajla U ¢ TUTaHUEeM OT TH/IPAHTOB 3a-
KPBITON OpoCUTEeNbHOU ceTu (puc. 3.1).

Puc. 3.1. Bapuaumor numanus 3/[M:
a — 3a60p 800bl U3 KAHALA; O — NUMAaHUe OMm 2UOPAHMO8 3AKPLIMOLL cemu

®ponranpabie DJ[M MO3BOJISIOT BBIOUPATh THUIL
HaTpaBJISIOIIed — Ha3eMHBIA KaOesb, MOJ3EMHBIN
Kabesb Wik 1mo Ooposzae. Beimyckarorcs GpoHTaIb-
HBIE CUCTEMBI C OCHOBHBIMU ONOPaMU-TEJIEKKAMU Ha
JIByX U YETBIPEX KOJEecax.

Knaccuueckasi cxema IBMKEHHS (POHTAIBHBIX
ANIEKTPUPUIIMPOBAHHBIX  JIOXKICBAJIbHBIX  MAIUH
mpencTaBieHa Ha puc. 3.2.

b - R

a o
Puc. 3.2. Cxema dsudicernus J[M:
a — ¢ 3a60pom 6006l U3 Kanaia; 6 — c numanuem
om 2uOpPaKrmMos 3aKPeimoti OPOCUMENbHOU cemu

Ha coBpeMeHHOM 3Tane pa3BUTHs OPOCUTEIBHON
TEXHUKH MPUMEHEHHE 3TUX MAallliH PaclIipHIOCh U
HOSIBUJIACH BO3MOYKHOCTb UCIIOJIb30BATh CIIEAYIOLIUE
CXEMBI IICPEMCILICHUA

e (ppoHTANBLHO-TIOBOPOTHAS: MallMHA, 3aKOHYMB
TIOJIUB, TIEpEMEIIaeTCsl Ha JIPYTryIo 4acThb IO, 3ep-
KaJlbHYI0 OTHOCHUTEIBHO OCH TuupaHToB JJIM, u
TIPOIOIDKAET TIOJMB BTOPOH yacTu mods (puc. 3.3);

a

Puc. 3.3. a — pponmanvro-nosopomuas cxema 08udtceHuUs
D/IM; 6 — 4-konecnas nogopommuas onopa-menexrcka 0is
(poumanvro-nosopommnou cxemul ogudicenust M

e yInonpoMHast: pponTanbHas IJ{M Ha mocneHuX
THJIpaHTax HauMHaeT paboTarh KaKk KPyroas, Opomias
IUIOIIA/Tb, TIOXOXKYIO 110 KOH(HUTYPauK Ha HITTOAPOM;

¢ (poHTAIBHO-TIEpEMeEIIaeMast: JJaHHask CXeMa UC-
MOJIB3YETCsl B Cilydae OJM3KOTO PACTIONIONKEHUS IBYX
Y4acTKOB OpOILEHUs, yTo mo3Boister DM mnepees-
JKaTh Ha JIpyroil yuactok oporuieHus (puc. 3.4).
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Puc. 3.4. ®ponmanvro-nepemewaemas cxema 08UHCeHUs
OJIM: L — obpasnas ppoHmanvuas cxema 08UNCEHUsL
D/IM, kozoa, 3a6epuius noius nepsoti Yacmu OpouULaemo2o
yuacmia, Mawura npouzgooum pazeopom Ha 90°
u npoooadcaem noaus Mopoul yacmu yyacmka (puc. 3.5)

Puc. 3.5. L-obpasuas ¢pponmanvhas cxema
osudicenust /IM

SnekmpucgpuyuposaHHbie doxdesaribHble MallUuHbl
C MofIu8oM o Kpyay

OJIM ¢ MOoNKMBOM B JIBHXKEHHUH T10 KPYTY IPEJICTAB-
JsieT cOOOM ABMIKYIIMIACS TI0 KPYTY BOIOIIPOBOISIIUH
TPYOOIIPOBO/] CO IIIPEHICIbHBIMU (DEpMaMu, Ha KO-
TOPOM YCTaHOBJIEHBI JIOXKAE00pa3yroIne yCTpoiicTBa
(mokIeBaJbHBIC anmaparbl U (W) I0XKIEBaJbHBIC
Hacaaku). BomonpoBoasiuii TpyOOnpoBOI HAXOUT-
Cs Ha CaMOXOJHBIX OTOpaxX, KOTOPHIC MOMEIICHBI Ha
TEJIEeKKH C ITHEBMOKOJIIECAMH M TIPUBOAOM OT JJIEK-
TpoaBurarensi. KoHcompHas dacte TpyOompoBOaa
cHaOXeHa BAaHTOBOHW MoOfBeckoi. BomompoBomsmuit
TPYOOIIPOBOJ COSTUHEH C TIOBOPOTHBIM KOJIEHOM He-
MOJIBMYKHOM OIOPKI, KOTOpAsi SIBJISICTCS LIEHTPOM Bpa-
IICHHUS MallUHBI. Boja OT 3aKpBITOH OpOCUTEIbHON
CETH K MAIIMHE MOJBOJUTCS YePEe3 CTOSK HEIOABHIK-
HO¥1 ortopsl [3.7].

DJIeKTPOIHEPTUs MalInHe oAa&Tcs TpaHchopma-
TOPHOM MOACTAHIMEH (IU3eIb-TeHEPATOPHOM) Uepes
KOJUIEKTOPHOE KOJBIIO, YCTAHOBIEHHOE HAa MOBOPOT-
HOM KOJICHE MPHUCOCJMHEHUS MAITUHBI K HEOABHK-
HOM omope.
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DIIEeKTPOTPUBO MAITUHEI OOECIIEUNBACT PEBEP-
CHUpOBaHWE HaNpaBJICHHUS [BWKCHUS MAIIWHBI BO
BpeMsi paboThl, a TaKkXKe NepeMelieHue 0e3 MoIuBa
IIPY XOJIOCTHIX npoxoaax. Koadgduuuent zemensHOro
ucnonb3oBanus (K31N) y 3/IM ¢ monuBoM B JBHKeE-
HUM TI0 KPYT'y HUXKE, 4eM y hpoHTanbHbIX. C 1eibo
yCTpaHeHHs TaHHOTO HemocTarka DJIM ¢ mommBoM
B JIBIDKEHHUH TI0 KPYTy OOOPYAYIOTCS CHEIHaTbHBIM
YIJIOBBIM IUICUOM, YTO MO3BOJISIET OPOILATH OOJIBIIYIO
IUIOILA/Ib, & UCIIOJIb30BaHUE YITIOBOIO [IeYa — MAKCH-
MaJIbHO TipucniocoouTs M k dopMe KOHKPETHOTo
3aJIaHHOTO TIOJIs JIF000H KoHpurypanuu (puc. 3.6).

a o
Puc. 3.6. Cxema osuacenus I/[M: a — knaccuueckas
C NOUBOM 8 OBUIICEHUU NO KPYeY; O — C UCNONb308AHUEM
V2068020 Nleda HA KAACCUYECKOU CXemMe O8UNCCHUSL

Henrpansusie omops! y 3JIM ¢ MONMMBOM B JIBHKE-
HUH I10 KPYTY BBITIOJTHSIFOTCS B TPEX BAPHAHTAX HA JIBYX,
YETBIPEXKOJIECHON TEIEKKE U Ha MOJN03bsX (puc. 3.7).

Puc. 3.7. L{enmpanvrvie onopvt I[M ¢ nonusom
6 OBUICEHUL NO KPY2Y: d — O8YXKOJLECHAsl OYKcupyemast
menesicka; O — menedlcka Ha NoN03baX;
6 — YemblpexKonecHas OyKcupyemas menexncka



3JIM ¢ TOTMBOM B IBIDKEHHH 110 KPYTY JICISITCS Ha:

® [[EHTPAJIBbHO-CTALMOHAPHBIE — LEHTpajbHas
onopa OJIM KecTKo 3aKpelsieHa B LIEHTPE Opollae-
MOTO y4yacTKa U BEChb CE30H OpOILIAET TOJIBKO OJHO
none (cM. puc. 3.6);

e MyNbTULEHTpaJbHbIE (MU OyKCHpyeMble) —
LIeHTpaJIbHasl OII0pa CHaOXKeHa THEBMOKOJIECAMHU HITH
mono3bsamMu (cM. puc. 3.7, 3.8) mis OykcupoBaHUs Ha
JIpPYrof y4acTOK OPOIICHHUS.

JlanHast cxema npeaHa3HavYeHa AJs IpSIMOJIUHEH-
HOW OykcupoBkH. E€ 0coOeHHOCTBH 3akitouaercsi B
TOM, YTO IEHTpajJbHas ONOpa MpU TepeMEIleHUH ¢
y4JacTKa Ha y4acTOK He TpeOyeT OETOHHOH IOATOTOBKH,

Puc. 3.8. Cxema b6ykcuposku I/[M ¢ nonugom 6 osudicenuu
no Kpy2y ¢ 4emulpexKoaeCHOU MeiexcKoll

JOCTAaTOYHO JIMIIb 3€MIISIHBIX aHKEPOB B OTJIMYMH OT
JIBYXKOJIECHOH, TpeOyromeil OeTOHHOe OCHOBAaHHE
JUTSl IGHTPAJIbHOM OMOPEI.

OJIM ¢ nonuBOM B JBM)KEHUU 110 KPYTY C JIByXKO-
JICCHOW IEHTPAJILHOW OyKCHPYEMOW TEJICKKON uie-
aJIbHO TIOAXOJHUT JIJIsi CEKTOPHOT'O MOJIMBA WIIA OYKCH-
POBKH B HECKOJIBKHX HaIpaBleHHsX (puc. 3.9).

Puc. 3.9. Cxema doykcuposxu I/M: a — ¢ nonusom
8 0BUIICEHUU NO KPY2Y € O8YXKOLECHOU MENLeHCKOU;
0 — npu cexMopHOM noause

3.2. TexHONOrMM N KOHCTPYKLUN MHOTOOMOPHbIX LIMPOKO3aXBaTHbIX
3aneKkTpUULMpoBaHHbIX A0XAEBaNbHbIX MaLWMH POCCUACKOrO NPOU3BOACTBA

3.2.1. KoHcmpykyuu u mexHoJsio2uu nosnuea hpoHMasribHbIMU
MHO200MOPHbLIMU MawWUuHamu

LoxdeesarnbHasi 0OHOKpbINasi MawuHa
¢ 80003abopom u3 3akpbimoti cemu «Jladoza»

[IpenHa3HaueHa IJsi MOJMBAa KOPMOBBIX, 3€p-
HOBBIX, OBOIIHBIX, TEXHUYECKUX KYJIbTYp, B TOM
YHCJIe BBICOKOCTEOCNBHBIX, HA y4acTKax cO CIIO-
KOMHBIM penbedoM muomaapio n10 80 ra c -
ObiMu mouBamMu. IIpoBOmUT pasinyHBIE BUIBI
MOJINBOB: IPOTHBO3aMOPO3KOBbIE, IIPOTUBOCY-
XOBCHHBIC, YBIaKHHUTEIbHbIE M YIOOPHUTEIbHO-
MenuopatuBHseie [3.9].

MOXET MCIONB30BaThCSl B3aMEH BBIXOISIINX M3
CTpOsi, OTPabOTAaBIIMX CBOIl CPOK CIy>KOBI JOXK[Ie-
BaibHBIX MamuH [d-120 «/xenp» 6e3 mpoBeneHus
padoT MO PEKOHCTPYKLUHUM CYLIECTBYIOLIEH OpOCH-
TEJILHOW CETH, a TAaK)Ke Ha BHOBb BBOJMMBIX IIJIOLIA-
JISIX OPOLICHUSI.

Hmeer BOOOMPOBOMSILMIA MOSIC M3 CTABHBIX TOH-
KOCTEHHBIX OIIMHKOBAHHBIX TPYO, HAOOPOB YTOJIKOB H

CTSDKEK, 00pasyromux (hepMbl, OMUPAIOIIAECS Ha ca-
MOXOJTHBIE TEJIEKKH, U KOHCOJILHOTO TPyOOIpoBojIa ¢
TpocoBOi TozBecKoil. Ha BomompoBomsiem Tpyo6o-
IIPOBOJIE PA3MEIIAIOTCSl KOPOTKOCTPYHHBIC HU3KOHA-
MIOpHBIE JIOKACBATEIN, 0OCCIICUHBAIOLIME PABHOMED-
HBI CJIOM 0CAIKOB IO IUIOMIaIu oporeHus (puc. 3.10)

Puc. 3.10. Obwuti 610 0021c0e8anbHOU MAULUHBL
«Jladoea»
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[TonuB ydvacTka OCYIIECTBIACTCS TpU (PPOH-
TallbHOM JIBHIKCHUH JIOKJCBAJIHHOW MAIMHBI C
TOPLEBON Tojaueii BOJBI OT THAPAHTOB HU3KOHA-
MOPHOM OPOCUTENILHOW CETH M0 TMOKOMY IIIaHTY.
Koneca omopHbIX Tesnexek, 000OpynOBaHHBIE 00-
JICTYCHHBIMHM TTHEBMOIIMHAMHU C T'PYHTO3allelaMu,
OPHUBOJSITCA B JIBHDKEHUH DIIEKTPOJBHUTATEISIMH
yepe3 CaMOTOPMO3SIIUE YEePBSIUHBIC PETYKTOPHI.
BxitoueHne W OTKJIIOYEHHE JJIEKTPOJBUTATENeH
TEJeKEK, a TAKKE MX JBIKECHUE «B JIMHUIO» U «IIO
Kypcy» 0OeCIeunBaeTCs aBTOMATHUYECKOW CHUCTE-
MOH yMpaBJICHUS 3JICKTPONPUBOIOM. 3alyCK B pa-
00Ty, OCTaHOBKA, peBEpC, a TAKKE U3MECHEHHUE CKO-
POCTH JIBVDKCHUS MAITUHBI U, CIEI0BATEIBHO, HOP-
MBI TOJMBA OCYIICCTBISIOTCS CO IIUTA YIPABICHHS
(puc. 3.11-3.13).

B kadecTBe SHEPreTUYECKON yCTAaHOBKHU IIpUMe-
HEH aBTOMATU3MPOBAHHBIN JIU3E/Ib-TCHEPATOP, pac-

ITOJIOKEHHBIM, KaK ¥ IMUT YIPAaBJICHUS, HA TTITABHOU
Tenexxke. MammHa 000pygOBaHa CHCTEMOU aBa-
PUIHON 3alIUTHl MPHU OTKJIIOUEHHH DJIEKTPOIHTA-
HUS U CHUXKEHUU JaBJIEHUS OPOCHUTEIBHOW BOABI,
a TaKXe aBTOMAaTUYECKON CUCTEMON OCTAaHOBKHU B
MecTax MEepeKJIIOYeHHUs NUIAHTa TO0Ja4¥ BOABI OT
TUIPaHTOB.

MamrHa BBITyCKaeTCs ¢ MOJHOW aBTOMAaTH3alHd-
eil mpouecca nonuBa, cTadWIn3anuen ee JIBUKECHUS
1 HCIIOJB30BaHMEM CTAHJAPTHOIO HAIPABISIOIIETO
TpOCa, HATATUBAEMOIO BJOJIb OPOCHUTEIBHOIO TPY-
6orpoBona. K mpenmMyiecTBaM MamiimHbl OTHOCATCS
SKOHOMHS BOIHBIX M DHEPTETUUYECKUX PECYpCOB IIPH
MaJbIX 3aTparax TpPydd, BBICOKOE KauyeCTBO JOXKIS
C KaIIIMH pa3MepoM | MM, MUHUMaJIbHBIE TIOTEPU
TUIOIIAIU, HCIOIB3yEMOM IOl CEeNbCKOXO3SHCTBEH-
HBIE KYJIBTYpBI, IPOCTOTA B YIIPABJICHUU U 0OCITYKH-
BaHUH.
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Puc. 3.11. Cxema obwe2o 6uda pacnonodicenuust OCHOBHBIX JNEMEHNO08 Q0HCOE8ANbHOU Mauunbl «Jladozax:
1 — enasnas menesicka; 2 — eonosnas pepma; 3, 4 — pepmot; 5 — onoprasi menesicka; 6 — npeOKOHCONbHASL pepma;
7 — KOHCOMb

1080 — 1440 m

Puc. 3.12. Cxema opocumenvHoii cemu u 060py006anus 01 YNpasieHus. 00X4COes8aibHOU MauuHou «Jladoea»:
1 — Hacocnasi cmanyus; 2 — ynop «KoHya nojisi»; 3 — 2UOPAHm OpoCUMmMeNbHOU cemu; 4 — cmoika no00epicKU mpoca;
5 — ynop ons asmomamu4eckol OCMaHo8Ku, 6 — HaNPasIAWUL mpoc; 7 — mymoa
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Puc. 3.13. Vb1 nooxnouenus wiianea K opocumenvbHol cemu pasiuunozo ouamempa: 1 — mpyb6onposooHas opocu-

menvHas cemv; 2 — 3anOpHOe YCmpoucmeo, 3 — 2UOPAHmM-KOAOHKA, 4 — HAKOHEYHUK OJisi NOOCOCOUHEHUs.
K KONOHKe; 5 — wnane

Texnuueckas xapakrepucruka M/IDII «Jlagora»

Monuukarms M/ID111-460-60
Yucno Tenexex 10
Pacxon Bozbl, J1/C 60
Pabouee naBneHue Ha BXO/E B IIVIAHT U3 THAPAHTA OPOCUTENLHOM ceTr, MITa 0,42
CpenHsisi HHTEHCUBHOCTbD JTOK/sl, MM/MHUH 0,65
CKOpOCTh ABWKEHUS, M/MUH 0,7-1,8
[MonuBHast HOpMa 3a IPOXO., M*/ra 44-800
ITpou3BOIUTENLHOCTE IIPHU MOIKBHOM HOpMe 600 M3/ra, ra/u 0,36
[Tnomans opomeHys 3a HOIUBHOM CE30H, ra 60-80
PaOouas mmHa rona, M 1300-1750
[Mupuna 3axBaTa JOXKIEM, M 460
JlonmyCTUMBIN YKIJIOH HOJIS:

10 XOAY JABUXKECHUS +0,03

BIOJIb TPYOOITPOBOIa MAIINHBI +0,01
Knupenc no HwkHeMy nosicy gepm, M 2,7
JlmuHa MaIIuHBL, M 461,3
JuameTp BOJONPOBOISIIETO MMOSICA MAIIUHBI, MM:

TpybompoBona Gpepm 168

TpyOOIPOBO/Ia KOHCOITN 102
MoOHOCTb JU3€/Ib-TeHEPAaTOPHON YCTaHOBKH, KBT 16
Pacxox TormBa npu noauBHO# Hopme 600 m¥/ra, kr/4 5.4

Bonozabop o muanry:

PYKaB IIJIOCKOCBOPA-

THII [IUTAHTA .
yuBaeMbIid J135 Mm

JUTMHA, M 65
YUCIIO 2
Macca MaIuHbl, KT 20100
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OpocuTtenpHasi cucTeMa ¢ JTOXKICBAIBHBIMUA Ma-
muHaMu «Jlagora» mokasana Ha puc. 3.14. Pacmono-
JKEHUE PJIIEMEHTOB OPOCHUTENIbHOM CHUCTEMBI B IIaHE
onpesienseTcss radapuTHBIMU pa3MepaMu MAIlUHBI,
LIMPUHOM 3aXBara JI0XK/1sl, CC30HHON Harpy3Koil, KOH-
¢duryparnueii opomaeMoii IIomaau, perbeomM MecT-
HOCTH, HAJIMYUEM JIMHUH AJIEKTporepe/iad U CBS3H,
JIECONOJIOC, AOPOT U TEXHUKO-3KOHOMUYECKUMHU I10-
Kazaremsivu [3.12].

/ i

Puc. 3.14. Cxema opocumenvHoli cucmemul
€ 002#0e8aNIbHOU WNAH2080U MawluHol «Jladozax»:
1 — soooucmounuk; 2 — HacocHas cmanyus;
3 — macucmpanvHblii mpyoonposoo;
4 — pacnpedenumensrwlil mpybonposoo; 5 — euopanm,
6 — SHepeemuuecKas Meiedckd; 7 — wiane NOOKIIOYeHUs
K euopanmy; 8 — 002c0e8aIbHaAA MAUUHA

LoxdesanbHas d8yxKpbinas MawuHa
¢ 80003abOpOM U3 OMKPbIMO20 KaHana «KybaHb-/1»

DnekTpuyeckas AoxacBanbHas MamuHa «Ky-
0aHb» (QpoHTaNBHOTO meicTBus (DAMD) ¢ 3a60-
POM BOZBI M3 OTKPBITOTO KaHana (puc. 3.15) npen-
Ha3HayeHa ]ISl MOJUBA JOXKIACBAaHUEM 3EPHOBBIX,

1 % 8

oBOMIe0aX4eBbIX, TEXHUUECKUX KYIbTYpP, MHOTO-
JIETHUX TPaB, JYTOB M MACTOHWII, a TaKKe JAPYTHX
KYJIbTYp, BKIIFOUas BBICOKOCTeOeNbHBIE (BBICOTA
crebns He Oornee 2,5 m). OOopyaoBaHa 3IEKTpH-
YeCKOM CHCTeMOW aBTOMaTHYEeCKOTO YIPaBICHUS U
3aIIUTHI.

JoxneBanpHas MmamuHa «Kybanb-JI» mpeacras-
nseT co00 ABMKYIINCS (PpOHTAIBHO BOIOTIPOBO-
JSLIUH TpyOONpOBOJ, COCTOAIIMN U3 IBYX JOXKIe-
BaJIbHBIX KPBUIHEB, OMMpAOIUXca Ha 16 OMOpHBIX
TEJeXKEeK, U CUJIOBOTO arperara, yCTaHOBIEHHOTO
Ha paMeé M TOJBEIIEHHOTO K IEHTPaJbHOU Oajke
U ICHTPAIBHBIM OIMOPHBIM Teyexkam (puc. 3.16,
Tabi. 3.10).

Puc. 3.15. Obwuii 6uo mawunvt «Kyoans-JI»

7 6 5

Puc. 3.16. Cxema mHo2oonopnoil camoxoOHot mawunsl muna «Kyoanwv-Jl»: 1 — kanan; 2— nnasarowuii 60003a60pHblil
Kaana; 3, 4, 5 — coomeemcmeenHo npoMexCymoyHas, YeHmpaibHas u KOHCONbHAA ghepmbl; 6, 7 — NPOMENCYMOUHAA
U yenmpanvras menexcku; 8 — HACOCHO-3Hepeemuyeckas YCmaHo8Ka (08ueamenb-Hacoc-2eHepamop)
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CwmtoBO# arperar OCyIIECTBIISICT 3a00p BOIBI W3
OTKPBITOM OPOCUTENIbHOM ceTu. [u3enbHas ycTaHOB-

Ka MMOJIaeT BOAY B TPYOOIIPOBO JJIsl PACTIBUICHUS de-
Pe3 KOPOTKOCTPYHHBIE HU3KOHAITOPHBIE TOMKICBATENN
CEKTOPHOTO JICHCTBUSI.

Texnudeckas xapakrepuctuka IIM® «Kydanb-JI»

Tun mammHb

HpI/IBOZ[ NEepCABUIKCHUSA MAIlIMHBI

Cnoco0 moK1eBaHust

3amura TpyOOMpoBOaa OT HENOIYCTUMBIX H3THO0B B
TOPU30HTAJILHOM IJIOCKOCTU

Twun 3anuTe!

CTa6I/IJ'II/IBaI_[I/I$I JABHOKCHUA MAIlIMHBI OTHOCUTECJIBHO OCH KaHaJia

Tum cucTeMsl cTadMIM3auu

OcTaHOBKa MalllMHBI B 3apaHee 3aJaHHOM MEXaHUKOM-
OIEepaToOpoOM MECTE

Tun goxaeBaabHBIX HACAT0K

Yucno:
JIOXKIEBAIBHBIX HACAIOK
OTIOPHBIX TEIEKEK

Pacxoz[ BOJABI TP HOMHWHAJIBHOM HAIlmoOpe Ha BXOAC B MAalllMHY U

HYJIEBOM OOIIIeM YKIIOHE, JI/C
HomuHnanbHblil Hanop Ha BXxoze B mamuHy, MIla
CpenHsisi MHHTEHCUBHOCTb JIOK/51, MM/MUH
CpenHsist CKOPOCTh TIEpEeMEIICHHS MaITUHBI, M/MUH:
MHUHHMAJbHAs
MaKCUMaJbHas
MakcumasnbHasi HopMa TOJIBA 3a OJIHH TPOXOJI, M>/ra

PaccrosiHre OT MOBEPXHOCTH 3eMJIH 10 (hepMbl TPYOOIIpOBO/Ia

MIPY HYJIEBBIX MECTHBIX YKJIOHAX, M
Paccrosinue mexay onopamu, M
JlopoxHBIN MPOCBET (101 CUIIOBBIM arperarom), M
T"abapuTHBIC pa3mMepsl, M
Macca, T:

MAaIlMHEI 0€3 BOJIbI

C BOZIOH

arperaTHoy TENeXKH, T

OpocurenbHas CeTh IS JOXKICBAILHON MaITHHBI
«Ky6anp-JI» cocront u3 pacmpenenuTenbHBIX Ka-
HaJIOB M KaHAJOB-opocuTeneil. Pacnonoxenne sie-
MEHTOB OPOCHTENBHON CETH B IUIAHE OMNPEIEISIOT
rabapuTHBIMH pa3MepaMi MallWHbI, IIUPUHON 3a-
XBaTa JIOXkK/Is, CE30HHOW HArpy3ko, KOHQHUTrypauuei
opoIaeMoi TIONIAAH, pesbepoM MECTHOCTH, HaJIH-
YUEM JIMHUM JJIEKTpOIIepeNad M CBSA3H, JECOIOIOC,
JIOPOT U TEXHUKO-DKOHOMHUYECKHUMH TOKa3aTEIIAMU
(puc. 3.17) [3.12; 3.23].

PacnipenenuTensHbple KaHaIbl BBIONHAIOT B JIOT-
Kax, 3eMJISIHOM pycJie U OETOHUPOBaHHON OOUIIOBKE.

JNIEKTPHYECKasi, KOJIECHAs!, MHOTOOIIOpHas,
CaMOJIBIIKYIIAsICSl, (PPOHTAILHOTO MEepeMEIICHH S,
peBepcUBHast C PACHONOKEHUEM CUIOBOIO arperara
PSAOM € KaHAJIOM HJIM HaJl HUM
JIEKTPUUYECKUHN, Kax1asl onopa (TeIeKKa)
OCHAIIIEHA 3JIEKTPOIPHBOIOM
B JIBIDKCHUHU BJIOJIb OTKPHITOTO KaHana

aBTOMaTHYECKas

OJICKTpUYCCKas
aBTOMAaTU4YCCKas
OJICKTpUYCCKasd
aBTOMaTU4YCCKas

KOPOTKOCTpPYIHBIE, HU3KOHAIIOPHBIE, CEKTOPHOTO
JNICUCTBUS

294
16
165-170

0,34-0,31
o 1,2

0,19
2
600
2,7

52,5
0,62
790,7x1,2x7,2

50,5
65
10,4

WX monepeyHbie ceYCHUs TPUHUMAIOT B 3aBUCUMOCTH
oT TpebyeMoro pacxoja BOJbI, YKJIOHA JTHA KaHaia,
BHJAa €r0 OONWIIOBKH M TOYBEHHO-MEITHOPATHBHBIX
ycioBuit [3.22].

Kanai-opocutensb, w3 KOTOPOro JOXKICBaJbHAsS
MmamnHa «KyOaHb» 3a0upaeT BoLy JUIs TOJIMBa CEllb-
CKOXO3SHCTBCHHBIX KYJIBTYpP, BBIITOJHSIIOT OTKPBI-
TBIM, B MOHOJIUTHOW OCTOHHPOBAHHOH OOIUIIOBKE.
[Ipumenenue cOOpHOW OONHUIIOBKH JIOMyCKaeTcs Ha
OpPOCHTENISIX, CTPOUTEIHCTBO KOTOPBIX OCYIIECTBIIS-
ercsi B 3uMHUI mepuof. [lapamerpsl momnepedHoro
CEUCHUsI, UCXOJI U3 TPeOyeMOTo pacxoja BOJbI, 00e-
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CIICUCHUS TapaHTUPOBAHHOTO BOZ03a00pa M HaTHUHUS
CTPOUTENFHBIX MEXaHW3MOB, NMPUHUMAIOT CIEIYIO-
IMMHA: [UpYUHA KaHana no aHy 0,6 M, cTpouTensb-
Has myOuHa 1,1 M, 3anoxenHue orkocoB 1,5. Ecmu
KaHaJl-OPOCHUTENb BBIIIOJHEH B COOPHOW OOJHMIIOBKE
¢ ucrnoap3oBanreM it HITK-60-15, To 3amoxenue
OTKOCOB JOJKHO OBITE 1 mim 1,25. 3anoxkeHne 0TKo-
COB KaHaJIa-OpOCHTEJIS BIHACT Ha IPUHUMAEMbBIH THTI
OOJIMIIOBKH €T0 3JeMEHTOB (Taoi. 3.9).
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Puc. 3.17. Opocumenvuas cemsv Ha WeCMUNOIbHOM
cesoobopomnom yuacmke npu noauee IMD
«Kybanw-JI»: 1 — 60006binyck; 2 — 60000enumeinn;

3 — mpybuamuwiiti nepeeszo; 4 — necononocwi; 1-6 — Ne nons
u naowadv opymmo, ea; 6 — /IM® «Kybanv-Jl»;

7 — koHyesol copoc; 8 — dopoea; MK — macucmpans-
notl kanan, 1-K — cesoobopomusiii kanan; 1-K1-1-K3 —
yuacmrogule kananvl, CK-1 — copocuwiii kanan

[lluprHa kaHaIAa-OPOCHUTENS MO THY MOXKET OBITh
yBeJIMYeHA J10 1 M [IPY MHHUMAJIBHOMN TITyOUHE BOJIBI
B HeM He MeHee 0,7 M. OnTumalbHasi TyOMHa OPOCH-
TEJILHOW BOJIBI B KaHaje JjIsi o0ecreueHuss HopMalib-
HBIX YCJIOBHUH BOJ103a00pa J0K/ICBAJIBHON MaIlUHbBI
paBHa 0,75 m. Jlns nomaep:kanus TpeOyeMoi riyou-
HBI BOJIBI B KaHAJIE TIPUMEHSIOT MOJO0HBIE COOpYKe-
HUSl — CTallMOHAPHBIC WJIH TIEPEIBIKHBIC MTEPEMbId-
k. MecTa WX YCTaHOBKH OIPENENSIOT YKIOHAMHU
JHa KaHaja-opocuTens. [Ipu ykiIoHax IHa KaHaia
1o 0,0001 rmy6buna Boabl obecreynBaeT rapaHTHPO-
BaHHBIN BOJ03a00p 0e3 moanopa, T. €. 10K IeBalbHas
MallIlHa MOXKET paboraTh 0e3 nepembruku. [Ipu ykio-
Hax gHa Oomee 0,0001 mis obecrnedyeHus HameKHOM
paboThl BO/103a00pa JIOK/CBAILHOW MAaIllUHBI HEOO-
XOUMO TIOBBICUTH HOPMAJbHBIA TOPH3OHT BOMABI B
KaHaJIe 3a CYeT MOAIOpa, CO3/1aBaeMOT0 BPEMEHHBIMHU
MOJTIOPHBIMHU COOPY)KEHUSIMHU. YKJIOH JTHA KaHaja C
MOJTIOPHBIMH COOPYKEHUSIMH HE JIOJKEH MPEBBIIIATh
0,003. 1151 cokpalieHust yuciia HOANOPHBIX COOpYKe-
HUH (MIEepEeMbIUEK) IPU YKJIOHE IHA OPOCUTEIIS CBBILLIE
0,0001 TiryOvHa BOIBI B KaHAJIE-OPOCHTENE Cpasy ke
3a CTAI[MOHAPHOM MEePEeMBIYKOM MOXKET OBITh CHUKE-
Ha 110 0,7 M. Opocurenu ¢ ykiaonamu nxa 0,003-0,01
BBITIOJHSOT IS JIOKJICBAIBHON MaIlluHbBI, 000PY/10-
BaHHOW MepeaBHKHON mnepeMblukoi. KoHcTpykius
MOJITOPHOTO COOPY’KEHHUs (CTAllMOHAPHOM MepeMbIy-
KH) JIOJDKHA 00€CIIeYMBATh aBTOMATHUSCKUMN MPOITYCK
pPacyeTHOTO pacxoja, a TaKkKe OMOPOKHEHHE KaHaia
JUTSL PEMOHTA M Ha 3UMHEE BpeMSI.

B kauecTBe cranimoHapHOMN TIEPEMBIIKA (CM. TaOI.
3.10) pexoMeHIyEeTCST KOHCTPYKIIHS, CXeMa KOTOPOM
npuBeneHa Ha puc. 3.18. OHa cOCTOUT U3 UHAYCTPH-
aJbHO M3TOTABIMBAEMBIX OJIOKA-TIEPEMBIYKH U JIBYX
YHOPHBIX OJIOKOB.

Ta6muma 3.9
OcHOBHbIE XapaAKTEePUCTHKH KAHAJIA-0POCHTEJIsI
=] - [ [} o
= 2 = =g = =
53 |28, 222 2§ | s
Tun o0nuoBKy (0ETOH) a ;? 5 g = =) E‘ E § 2 :é 3 DIIeMEeHTHI KaHalla, 3a1e/IbIBacMble OCTOHOM
S g = E =2 = S £ 2
= O g = g > =
MononuTHBIHI 0,6 1,1 0,7 1,5 3,90 JIHO, OTKOCHI, 3aTICYUKH
COOpHO-MOHOIUTHBIN 0,6 1,1 0,7 1,25 3,35 JIHO, BepX OTKOCOB, 3aIlJICUNKH
To xe 0,6 1,1 0,7 1,6 2,90 JIHO, 3arIeunKu
Tabmuma 3.10
Pasmepsl cranMoHapHOil nepeMbIYKHU
< [Mupuna, m I'my6una, m 5 s
[= =)
E g = ] s © I§1 8 ’Sh
g £ g = 5 = S =
g 3 % £ o B8
=8 BBEpXY BCTp BHU3Y B CTpOUTENbHAs hCTp g s § 2 5 2 £ &
3 g JE = : : sz
5 m te} = S 2]
1,5 3,9 0,6 1,1 1 0,7 0,09 3,45
1,25 3,35 0,6 1,1 1 0,7 0,1 2,97
1 2,70 0,6 1,05 1 0,7 0,11 2,50
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Puc. 3.18. Cxema cmayuonapHou nepemviuku
Ha Kananax-opocumenax 01 AM®P «Kybano-JI»
Ha ykaonax 0o 0,003: 1 — yemenmmuoiil pacmsop;
2 — ynopHoiil 610k; 3 — 3aKk1a0Hble demanu (ceapra);
4 — bnok-nepemviuxa; 5 — 3ameop (3acioHKa)
0J1 OYUCMKU KaHaLa

Jns Tpex THmopa3MepoB KaHAJIOB-OPOCHUTEIICH
¢ 3alokeHueM OTKocoB 1,5; 1,25; 1 maHbel Tpu TH-
rmopasMepa OJIOKa-TepeMbIUKH, Kax1as U3 KOTOPBIX
paccurMTaHa Ha MPOIYCK BOIBI YEPE3 BOIOCIHUB IIEpe-
MbBIukH 165-175 /¢ (tadm. 3.11).

Tab6muna 3.11

Tunopa3smepsbl 0J10Kka-nepeMbIYKH

3anokeHrne 0OTKOCOB KaHajia-

OPOCUTEIS 1,5 1,25 1
[upuHa BBEpXy, MM 3300 | 2850 | 2400
Bricora, MM 1040 | 1040 | 1040
Tommmua, MM 150 150 150

Jlist cirycka Bozbl M3 KaHasla M IPOMBIBKH €0 OT
HAHOCOB OJIOK-TIEPEMBIYKa MMEET OTBEPCTUE Pa3Me-
pom 200x200 MM, KoTOpoe 000pYIyIOT 3aTBOPOM Map-
kn 3K-289. KonTyp npumbikanus OnoKa-mepeMbIYKH

K OOJHIIOBKE KaHaja 3aJelbIBalOT IEMEHTHO-
MeCYaHbIM PACTBOPOM WM JPYTHM YIUIOTHSFOIIAM
MaTepHaioM.

BbpoBka kanana (cyxoi 3amac) JoKHA BBICTYIAaTh
HaJ MAaKCUMaJTbHBIM TOPU30HTOM BOIBI B KaHAaJE C
yaetom noamnopa Ha 0,1 M. 3a pacueTHbI TOPU30HT
MIPUHUMAIOT TTyOWHY BOMBI B TOJIOBHOM YacTH KaHaja
WM cpasy 3a nepembiukoit (0,7 m).

PaccrostHre MeXTy CTallMOHAPHBIMH TIEpEeMbIUKa-
MU OIPEJISIISIOT 110 (hopMyIie

L =(h~h—h_—h_ i,

e h, — CTpOMTENbHAs
opocutens, 1,1 m;

hB— MUHUMAIIBHO JIOIyCTHMasl TIIyOWHa BOJIBI B
KaHale (3a MepeMbIUYKOM WM B TOJOBHOW YacTH Ka-
Hana), 0,7 Mm;

h,, — TiryOUHa BOJIbI HAJl CTAIMOHAPHOMN MEPEMBIY-
KO mpu aBapwuitHoM cOpoce, 0,1 m;

h,, — TpeBbIIEHHE OPOBKM KaHajla HaJl MaKCH-
MaJbLHBIM TOPHU30HTOM BOZBI IIPH aBapHIHOM cOpoce,
0,1 m;

i — YKJIOH JTHA KaHaJa-OpOCUTEIIS.

(3.1)
n1yOMHa — KaHana-

Paccrostnue Mexny CTAaMOHAPHBIMM IEPEMbIY-
KaMHM B OCHOBHOM 3aBHCHUT OT YKJIOHA JHa KaHala-
OpOCHTENs, TaK Kak ITyOMHa KaHala, MpeICTaBJIeH-
Hasl B YHCINTEINE POPMYIIbI, HOCTOSHHOE YUCIIO.

Jlomyckaercst U3MEHEHHE YKJIOHOB JHA KaHala-
OpPOCHUTENS HA y4aCTKaxX 10 €ro JJIMHE C COXPaHEHUEM
MIOCTOSIHHON CTPOUTENILHON TIIyOWHBI. YCTPOWCTBO
MepernazoB U OBICTPOTOKOB HA KaHaJaX-OpPOCHTEISIX
HE pa3pelaercs.

DIEMEHTBI OPOCUTENILHOW CETH U COOPYKEHHs Ha
Hel He JOJLKHBI HAPYLIAaTh €CTECTBEHHOIO OTTOKA I10-
BEPXHOCTHBIX BOJl C OpOILIAEMOM U CMEKHOU ¢ Hel
TeppuTopuH. [Ipy HEYOBIETBOPUTEIIBHOM ECTECTBEH-
HOM OTTOKE M HAJTMYMH 3aMKHYTHIX IOHMKEHUH HE00-
XOIUMO TPEAyCMaTpuBaTh MEPOIPHITHS O OpraHH-
3aL[M1 UCKYCCTBEHHOI'O OTBO/IA TIOBEPXHOCTHBIX BOI.

B KoHue KaHama-opocuTeNsl AENaloT cOpOCHOE
COOPYKEHUE C IEPEe3I0M.

3.2.2. MHo2oOMnopHbIe wupoko3axeamHbie doxdesasibHble MaWUHbI Kpy208020 delicmeus
C 2udpo- U 3sIeKMponpueodom

[lInpoko3axBaTHbIC  TOKICBAJTbHBIE  MAIITHUHBI
KpyTOBOTO ACHCTBHS HAILIM IIUPOKOEC MPUMCHEHHUE
IUIST  OPOIICHMSI CEIhCKOXO3SIHUCTBEHHBIX KYIBTYD,
BKITFOYast BBICOKOCTeOenbHble Ha ykioHax jgo 0,07.
B Poccuu BeITycKaroTcs JBa TUIA MAIIWH: THIPaB-
JUYecKass MHOTOOTIOpHAsl JI0XJIeBajibHasi MallliHa
(AM) «Dperar» (13 moaunpukanmii) u dIEKTpHUE-
ckast MJIDK «Ky6anp-JIK1» (7 moaudukarmii). ITo

TEXHUYECKOMY YPOBHIO OHH YCTYMAIOT 3apyOeKHBIM
KaK I10 KaueCTBY CO3/[aBACMOTr0 JIOXK/Is, TAK U SHEPTO-
notpedenuro [3.20].

BbLTH IpOBEICHBI UCCTISIOBAHUS M TOCYapCTBEH-
HBIC TPUEMOYHBIC HCIBITAHUS OIMBITHBIX 00PA3IOB C
PEKOMEHIAIUSME 110 MOACPHU3AIUH KCIUTyaTupye-
MBIX JIOKAEBANBHBIX MamuH «@Pperar» u «KybaHb-

JIK1» [3.10; 3.17; 3.19; 3.24].
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ludpasnuyeckass MOOepHU3UPOBaHHast
OoxOeearnbHas MalwuHa «®peaam»

MaimHa KpyroBOoro JSHCTBHSI C THUIAPOIPHBOIOM
«®Dperar», COCTOUT U3 HENOJABUKHOI OIOPBI, MHOIO-
OTIOPHOTO BOJOIIPOBOISIIECTO TOSICA C JTOXKACBATBHBI-
MU HacaIKaMH FUTH aIlliapaTaMi, UMEET CHCTEMBI CHH-
XPOHU3AIMH U 3aLIUTHI OT MOJIOMKH (puc. 3.19) [3.13].

Uto0bI TOCTHYB 3apyOEKHOTO YPOBHSI, MPOBEICH
PSiZl YCOBEPIICHCTBOBAHUM, B TOM YHCJIE MOJICPHH-
3anus goxaesoro nosca JIM «@perar», Ha KOTOpOM
BMECTO CPEIHECTPYHHBIX JOKICBAIBHBIX allllapaToB
YCTaHOBJICH 10 ONITUMHU3UPOBAHHOMN CXEME KOMITIICKT
JKOJIOTHYECKH Oe30IacHBIX BOIOdHEpProcOeperaro-
IIUX JIOKIE00pas3yrouX YCTPOHCTB Ha OCHOBE pa3-
pabOTaHHBIX W U3TOTOBJICHHBIX HU3KOHANIOPHBIX Ha-
CaJIoK CEKTOpHOTO nerictBus (puc. 3.20).

CxeMa KOMIUICKTAIIMA BOJOMPOBOISIIECTO TPY-
oompoBoma JIM «®perat» mOKIC00Opa3yIONTUMHU
YCTPOMCTBaMHU BBIOMPAETCS C YYETOM TOTO, YTOOBI
MaKCHMaJlbHas HHTCHCHBHOCTD JOX/ISI Ha ITOJIMBE HE
npeBbimana 1,2 MM/MUH, a mapaMeTpsl JT0XK]1eBalb-

HBIX HACaJ0K, B 3aBUCHMOCTH OT BOJOTIPOHHIIAEMO-
CTH TIOYB, PACCUHUTHIBAIOTCS M YCTaHABIMUBAIOTCS IO
BCell JUTHE TPyOOIIPOBO/Ia MAIIIMHBI C IIATOM PaccTa-
HOBKH 2,44 M. Ha cepuiiHo BeimyckaeMbix [IM «®pe-
rart» JOXIACBAJIbHBIC aIllaparbl YCTAHABJIMBAIOTCSA B
3aBUCUMOCTH OT THIA mpoiera yepes 7,32-9,76 m.

PasMmelieHre 0CHOBHBIX YacTel H0KAEBAIbHON Ma-
ekl «@perar» npencrasiaeHo ganee (cM. puc. 3.19).

CHmxeHue 3HepronoTpedieHus: padbodero rasie-
HUSl Ha BXOJE€ MAlIMHbBI JOCTUraeTcs 3a CUeT ycTa-
HOBKM TEpeJl KaXIOW I0XKIEBaJbHONM HacaJKoW Ha
MEPBBIX HICCTU MPOJICTAX (B 3aBUCUMOCTH OT MOIU-
(hMKarmM) MamMHBI JIPOCCETHPYIONUX DIIEMEHTOB
(1103), UMEIOLIUX JUMUTHUPOBAHHBIE MO JHAMETPY
BXOJIHbIE OTBEPCTHS.

Ha noxneBom mnosce MalIMHbI BMECTO CpeaHe-
CprﬁHI)IX JOXACBAJbHBIX amnmnaparoB YyCTaHOB-
JICHBI II10 OHTHMHSHpOBaHHOﬁ CXEME€ KOMILJICKT
AKOJIOTHYECKN Oe30TacHBIX BOIOYHEprocobepera-
IOIHUX JTOXKAE00pa3yoIuX YCTPOICTB HA OCHOBE
pa3pabOTaHHBIX HU3KOHAMOPHBIX HAcCaJlOK CeK-
TOPHOTO JeHCTBUS.

22

Puc. 3.19. Pasmewenue ocrognvix uacmeti mawiunsl J{M « Dpecam»:
1 — nenoosuoscnas onopa; 2 — cmon-ycmpoucmeo, 3 — manomemp; 4 — 6000nposooAuULl mpyoonposoo;

5 — meneosicka; 6 — cucmema 20pU3OHMANLHLIX MPOCOBLIX PACMANCEK MPYOONpo8ooa; 7 — cubkuil npoiem,; 8 — scecmruil
Kopomkuii nponem; 9 — cucmema agmomamuiecko2o peyiuposanus ckopocmu ogudicenust menedicex; 10 — cucmema
MmexaHuyeckoll sawumol; 11 — cucmema snekmpudeckoul (unu euopasnuyeckoll) sawjumol; 12 — 0odxcoesanvHbvle
annapamul; 13 — ciusHvle Kaanauvl; 14 — scecmruti Onunusitl npornem; 15 — dcecmxuil ONUHHBIL ROCTIEOHUL NPOLent;
16 — xkpan-3a0amuux ckopocmu; 17 — OnuHHas KoHcoaw, 18 — KoHyesou 0odcdesanvHulil annapam; 19 — koHconwb
Kopomkas; 20 — srcecmKutl KOpomkuil nocieoHuti nponem; 21 — ycunennviti 2ubxuil nponem; 22 — cucmema
B8EPMUKATILHOL MPOCOBOL NOO8ecKU mpyoonpogooa. A — 6xo0 600bl 8 mawuny; | — Onuna mawunsl (pazmepul ykasamvl
6 Mempax)
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Puc. 3.20. [losicoeobpaszyrowue yempouicmea ons JIM
«@pezam»: a — ¢ Opoccenrupyrowum snemeHmom (0r301l);
6 — 6e3 Opoccenupyrowezo anemenma, 1 — kopomxocmpyii-
Hasi cekmopHas Hacaoka; 2 — mygma 1/2"; 3 — mpybonpo-

600 [IM «Dpezam» 4 — dpoccenupyrowuil 3nemenm

CMexHbIe H0KAeBaIbHbIE HACa/IKN yCTaHaBIMBa-
I0TCS TaK, YTOOBI (haKeNbl UX JOXKIS YepeIOoBaliCh B
LIaXMaTHOM HOPSAKE, T.€. ObUIN HAaIIpaBJIEHbI B IIPOTHU-
BOIIOJIOJKHBIE CTOPOHBI OTHOCHUTENIBLHO TPYOOIPOBO/a,
a (paxeJIpl OJIMKHUX K XOJIOBBIM TEJIEKKaM — B CTOPOHY,
[IPOTHUBOIOJIOKHYIO MauHe (puc. 3.21).

' —-..___"____,—

f\f
Puc. 3.21. Cxema paccmanogxu 0024c0eodpasyouux
yempotuiema: 1 — mpybonposoo 0024c0e6abHOU MAWUHDL,
2 — X0006as menedxHcKd; 3 — Mecmonoiodcenue
0ooicoeobpasyrowux yempoucms, 4 — popmuposanue
porma 0oxcos nacadkamu; V — Hanpasienue pabouezo
OBUIICEHUSL MAUIUHBL

o

Co3naBaeMblii  KOMIUIEKTOM — JOXKAb  MEJKOJH-
CIIEPCHOM CTPYKTYPHI 00ECTIEYMBAET BBICOKYIO paB-
HOMEPHOCTB €TI0 PACIIPEIEIICHHUS 10 OPOIIAEMOM TIITO0-
aau (K3 " cb> 0,75), cHIKEeHHE yIapHOTO BO3ACHCTBUS
Ha TIOYBY M PACTeHHs M DHEPro€MKOCTH IMOJUBa Ha
15-18%, ymeHbIlieHUE pa3MepoB KOJIEH OT XOJTOBBIX
CHCTEM MAIIMHbI, TIOBBIIICHUE YPOXKaHHOCTH OJaro-
Jlaps Ka4eCTBY ITOJINBA.

Komrmnexkr cocrout u3 Habopa My(dT ¢ BHYTpEH-
Hel pe3b0oii 1/2", apoccenupyromumx 3IeMeHTOB, Ha-
CaJIOK CEKTOpHOTO AeicTBus (cM. puc. 3.20), mpoOok
U TIEPEXOHUKOB (ITPH HEOOXOJMMOCTH B 3aBHCHUMO-
CTH OT MOMU(pUKANNK MAamIUHBEI). OYHKITMOHATEHOE
Ha3HaueHWE DJIEMEHTOB KOMIUIEKTa 3aKIFOYaeTcsl B
CIIeTYOIIIEM.

MydTbl TpUBapUBAIOTCS K BOAONPOBOAALICMY
TpyOONpOBOAY Ha TPOJETaX M KOHCOIHM MAIIWHBI.
Onu 00pa3yroT BOJOBBIMYCKH, M MOPSAOK UX PACIo-

JIOKEHUSI Ha TPYyOOIPOBOAE MAIIMHBI OIPEIENIeTCS
CXEMOM PacCTaHOBKH J0K/1€00Pa3yIOIINX yCTPOUCTB.

Konuesoil goxaeBaibHbIN anmnapar ycTaHaBIUBa-
€TCsl 110 CBOEMY IITaTHOMY MECTY M JI0JIKEH COOTBET-
CTBOBATh MO TEXHUYECKUM XapaKTEPUCTHKAM MOJH-
¢dukanuu nmepeodopynbIBaeMON MalIUHBL.

Jpoccenupyroniye 371eMeHThl KOMIUIEKTa (J103bI)
MpeHa3Ha4ueHb! I PETYITMPOBKHU HAIoOpa U pacxosa
BOJIBI, TIOCTYTIAOIIEH Yepe3 BOAOBBIITYCKH KOMILICK-
Ta B COOTBETCTBUM C XapaKTEPOM pacIpelesIeHus eé
B/IOJIb TPYOOITPOBOAa MAIIMHBI, 1 BBOPAYMBAIOTCS B
MYQTHI.

KopoTtkoctpyiiHble HacaJIku CEKTOPHOTO JIEHCTBUS
CITy’KaT JUTsl TPeoOpa3oBaHMsI TOTOKA BOJIBI, TIPOXO/IS-
el uepe3 Ar03bl B UCKYCCTBEHHBIN JOXKIb U JIallb-
HEHIIIEero pacnpesieneHns ero 1o OpoIlaeMON IUIO0-
magn. CoeuHsIOTCS ¢ MyQTaMu HEToCpPEeICTBEHHO
WIM 4epe3 Jpoccenupyromue smemMeHTsl. Cucrema
«My(Ta-aro3a-HacanKka» WIH «My(Ta-HacagKa» SB-
JeTCs oK Ae00pasyromuM yerpoictBoM (V).

[TpoOku KOMIIJIEKTa UCTIONB3YIOTCS B KAUECTBE 3a-
TIyLIEK MITaTHBIX BOAOBBIMYCKOB (B MECTax JEMOH-
THPOBAHHBIX JIOXK/IE€BAJIBHBIX alllIapaToB).

Ilepexomuukn (1" x 1/2") ncronmbp3yrorcs B TOM
ciTy4ae, KOTIa MECTOPACIIONIOKEHHSI 0K Ie00pa3yro-
IINX yCTPOWCTB COBMNAJNAIOT C MECTAMH yCTaHOBKH
JIEMOHTHUPOBAHHBIX ~aNIaparoB (yCTaHABIMBAIOTCS
BMECTO ITPOOOK).

Mamna B pabote nokazana Ha puc. 3.22.

Puc. 3.22. JIM «®pecam-H». Obwuii 6uo
UCKYCCMBEHHO20 00XHCOsL

[Ipeumymecra JIM «®perar-H» no cpaBHEHUIO
¢ cepuitHoi [IM «®perar» 00eCcIeunBalOTCS:

® UCIOJIb30BAHUEM KOPOTKOCTPYMHBIX HACAIIOK
CEKTOPHOIO JEUCTBUS C YIYUIIEHHBIMH PAaCXOJHO-
HaOPHBIMU XapaKTEPUCTUKAMHU,

® yCTAaHOBKOW Ha Kaxaom mnposiere JIM Bmecto
JIO’KJIEBAJIbHBIX alllapaToB B 3aBUCUMOCTH OT JUIMHBI
nposeta 1o 10 win 12 ycoBepiIeHCTBOBAaHHBIX JT0K-
JIe00Pas3yIOINX YCTPOUCTB;

® PAacCTaHOBKOW JT0XK1€00pa3yIOLINX yCTPOIMCTB ¢
rarom, 00ecreynBaOIIM TPEXKPaTHOE IIEPEKPBITHE
HNCKYCCTBCHHBIM HOXIEM;
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Texunyeckasi XapaKTePUCTUKA KOMILIEKTa

Bonozabop

Joxneodpasyromnue ycrporictsa (1Y)

Pacxon Bogsl, 11/c

Pabouee masienne Boasl, MIla
Pannyc nonusa 1Y (Hacaaok) o KpalHUM KaruisiM, M

[Tnomans obcmykUBaHUS 32 CE30H, Ta

Koaddurment adpdexrusroro nonusa JJM, 000pynoBaHHONH KOMIUICKTOM

Cpemumii qraMeTp Karneib HCKyCCTBEHHOTO TOXKIIS, MM

Koncrpyxkimonnstii coctas [y

YcnoBust pabOTHI KOMILICKTA:
TeMIleparypa OKpysKarorero Bo3ayxa, °C
CTEIEHb OYMCTKU BOJIbI

CKOPOCTh BETPa BO BpeMsl [IOJIMBA, M/C
CpOoK CITy>KOBI, TOITBI
Cpox TapaHTHH, MECSIIBI

oT BoztonpoBosuiero nosica JAM
«®Dperar»
JIO)KIeBAIIbHbBIE HACAIKH
KOPOTKOCTpPYHHEIE, 1e(DIeKTOpHbIE,
CEKTOPHOTO JIEHCTBUS
JIPOCCENUPYIOLINH 27IEMEHT
(01 — mractmaccoBblii, 02 — cTaabHOIR)
5,5-90 (B 3aBHCUMOCTHU OT MOIU(UKA-
LMY MAIIUHbBI)
0,37-0,58 (B 3aBHCUMOCTH OT MOIH(H-
KaIli MaIlTuHbI)
5-6
3-110 (B 3aBHCUMOCTH OT MO (PHKA-
IIUY MAIIIIHBI )
oouee 0,75
He Ooiee 1
mydra 1/2",
JIPOCCENUPYOLIHiA 371eMenT 1/2",
O’KIeBaJIbHAS Hacanka 1/2",
npobka 1",*
nepexomauk 1"x 172", °

5-45
MUHEpaJId3alust BoAbl 10 5 /11, pa3mep
B3BEIICHHBIX YaCTHIL —
70 2 MM
pi (I
8
24

" KonunuecTBo jeraeii onpenensercs MoauduKanieil MaliuHbl, MOJIeKAIIeH MOIEPHU3ALMH, U YKa3bIBAETCS B MPUIIOKEHUH (KOM-

TUICKTalKrA 110 IpoJjieTam, cneun(bmcaum[ " cxema paCCTaHOBKI/I).

® CO3/IJaHUEM CTPYKTYPbl UCKYCCTBEHHOTO OIS
(cpenHuii tuaMeTp Kamneiab MmeHee 1 Mm), CylecTBEH-
HO paclIUpsAouIei 1uana3zoH NPUMEHUMOCTH Mallu-
Hbl M YBEJIIMYUBAIOLIEH 3HAYEHHUs JIOCTOKOBBIX I1O-
JIUBHBIX HOPM;

® YMCHBIIICHHEM YHEPTETUUCCKHX 3aTpar Ha 00pa-
30BaHUE UCKYCCTBEHHOIO I0K/ISI 32 CUET UCII0JIb30Ba-
HUSl HU3KOHAITOPHBIX JOXKIC00Pa3yIONINX yCTPOUCTB
Y YMEHBIIECHUS COMPOTUBICHUI MOTOKY OPOCHUTEINb-
HOH BOJIEBI;

e o0OecrieueHneM HaJIe)KHOH pabOThl U JITUTEINb-
HOW COXpaHHOCTH Oiaromapsi MpUMEHEHHWIO CTald C
AHTUKOPPO3MOHHBIM MOKPBITHEM U IJIACTMACC;

e yIIy4dlI€HHEeM NpoxoauMocTu JIM 3a cuer BbI-
Hoca (haKeIoB JIOK/S W3 30HBI JIBUKCHHUS XOIOBBIX
TEJIEHKEK;

® [IOBBILICHUE YPOKAHHOCTH OPOIIAEMBIX CEIb-
CKOXO34MCTBEHHBIX KYJIBTYpP 3a CYET YBEJIMYCHHS
PaBHOMEPHOCTH pacrpeneineHus T0ks (kodhduim-
eHT 3¢ dexkruBHOTO MosuBa Oonee 0,75).

[Ipupoct ypoxailHOCTH CENbCKOXO35HCTBEHHBIX
KYJIBTYp, OpolaeMbIX ¢ nomouisto JIM «@Pperar-H»,
cocrasisieT oT 10 mo 15%.
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CpaBHUTENbHBIE XapaKTEPUCTUKH CEPUMHON U
MozaepuusupoBanHoi JIM «®perar-H» npuBeaeHs! B
Tabm. 3.12.

Tabmnma 3.12

CpaBH“TeJ’ILHLIe nmoxkasarTeJjin anOTeXHI/l‘leCKOﬁ
OL€HKH MalluH

Mapxka mammnsl JIM «@Ppe-
rat»> (IMY-A 199-28)
IToxazarenmn
MOJIEPHU3HPO- .
cepuiinas
BaHHas

JlmHA MaIIHBL, M 199
Pacxox Bomsl, j1/c 19,7 20
H -

arop Ha BXOJIC B MaIlTl 037 0.47
Hy, MIla
CpenHsisi MHHTEHCUBHOCTh 0.22 0.17
OIS, MM/MHUH
C it R

peaHuii TuamMerTp Ka 0.87 1.17
1€JIb, MM
K _

03¢ ¢punment 3¢ppexTun 0.79 0.7
HOT'0 MHOJIMBA
IIOCTOKo%aH [IOJIMBHAs 460 730
HOpMa, M°/Ta




AnekmpugpuyuposaHHass MOOePHU3UPOBaHHast
odoxoesarnbHas mawuHa «KybaHb-JTK1»

KpyroBoro aeicTBusi, OCYIIECTBISET MOJUB JOXK-
JIeBaHUEM IpH JIBMKEHUHU 1o Kpyry (puc. 3.23). K
IEHTPY HETOJBMIKHOW OMOPHI MONBEACHBI BOIA U
anekTposueprus [3.8; 3.11].

Bona nomaercst u3 3akpbITOM OPOCUTENIBHOM CETH
yepe3 3alopHYI0 apMaTrypy, yIpaBIsIeMyr CUTHaa-
MU OT MaIlluHBbI.

HanesxxHocTh paboOTHl M POCTOTY OOCTYKHBaHUSI
00eCTIeYynBalOT aBTOMATHYCCKUE CHCTEMBI yIpaBlie-
HUS W 3aIIATH MAIIWHBI, TTO3BOJISIONINE OCYIIECT-
BIISITh KPYIVIOCYTOUHBIA TIONHB B aBTOMAaTHYECKOM
peKHUME U ITPU HEOOXOTMMOCTH aBTOMATHYECKH Tpe-
KpalllaTh MOJIUB B 33J]AHHOM MECTE TOJIs.

Bononpoopsiumii  TpyOOIPOBOA MAIIMHBI  ITPEJI-
craBnsieT coOol (hepMEHHYI0 KOHCTPYKIMIO M3 OIH-
paroIMXxcs Ha TENEeXKH TpyOompoBomoB. KomruecTBo
TENEeKeK 3aBUCUT OT pa3MepOB OPOIIIAEMOTO TIONS U H3-
mensiercst oT 4 1o 13 wr. C onHON CTOPOHBI MAIlIMHbBI
pacmosnoxeHa HeMOABMKHASL OIIOpa CO CTOSKOM U TTOBO-
POTHBIM KOJICHOM JijIsi 3a00pa BOJBI U3 OPOCHTEIBHOM
CeTH, C JPYTOi — KOHCOJTb, TIO//IEPKUBaeMast TPOCAMH.

OporieHne Toms MPOU3BOIUTCS TOKACBAITHHBI-
MU anmaparaMd W HacaJKaMH, PacIOoIOKEHHBIMHU
Ha BOJIOIIPOBOJsAIIEM TpyOorpoBone. Hopma monmsa
perynupyercs ot 53 1o 950 m¥/ra B 3aBHCHMOCTH OT
JUTHHBI (MOJM(UKAIIMN) MALITUHBI ¥ YCTAHABINBACTCS

MyTeM M3MEHEHHS CPEJHEH CKOPOCTH JIBU)KCHHS Ma-
IIMHBI C TTIOMOIIBI0 TaliMepa Ha MyJbTe yIpaBICHUS
MaIlIHHEI.

[IpuBon mepeABMKEHHST MalIMHBI SJIEKTPOMEXa-
HUYECKHH. DIIEKTPONUTAHUE TIOAACTCS MO Kabemo OT
TpaHcOpPMaTOPHOI TTOJICTAHIINK FITH MOOMITBHOTO Te-
Heparopa. CrcTema ynpaBieHHAS MaIIMHON 00ecTiedn-
BaeT paboTy INMEKTpOIBUTATEIE MOTOP-PEIyKTOPOB
XOZOBBIX TEJIEKEK M KOHTPOJIUpPYET padouee cocTosi-
HUE MAaIlMHBL. YNpaBieHHE MAaIIMHOW MOXET OCy-
IIECTBIIATECS C MyJIbTa YIIPABIEHUs, PACIOIOKEHHOTO
Ha HEMO/IBWKHOM OIope WITH JUCTAaHIIMOHHO.

Marmmmaa obecriedueHa aBTOMaTHIECKON aBapUHHOM
3aIUTON OT HEAOYCTUMBIX HU3THOOB TPyOOIIpOBOAA.

Jlnst pacimpenus quamna3oHa IPUMEHUMOCTH MO-
JepHU3UpOBaHHAas MalldHa pa3paboTaHa W ycCIIell-
HO TIpolUIa rocyaapcTBeHHble ucnbITanus MJIDK
«Ky6anp-JIK1» ¢ KOMIUICKTOM JI0XKICO0pa3yrOIINX
YCTPOMCTB IS SKOJOTHUECKH 0e301TacHOTO TMOJINBA,
YCTaHOBJICHHOTO Ha JIOJKJEBOM IOSICE TIO ONTHMH3H-
POBaHHOM CXEMe, COCTOSIINX M3 POCCETUPYIONUX
YCTPONCTB, MEPEXOAHUKOB M HU3KOHAIOPHBIX Haca-
JIOK CEKTOPHOTO JAeHCTBHA (Ha MOA00MEe MOACPHU3HU-
poBaHHOW MamnHbI «Dperar-H»).

Kommrekt noxaeoOpasyromux ycrpoicts (YY)
MpeaHa3Ha4deH Ui YCTaHOBKU Ha JIOXKIIEBOM TOsICE
pasnnunbix Moaupukamuid MJOK «Kybans-JIK1»
Ul TIONIMBa JOKIACBaHUEM 3€PHOBBIX, OBOILIE-
0ax4eBbIX M TEXHUYECKHUX KYIbTYp, MHOTOJETHHUX
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Puc. 3.23. Cxema obwezo suoa u cocmasnenue Moougpuxkayuti 00xcoedanbHol mawunsl «Kyoano-JIKI»
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TpaB, JYTOB M TMAacTOWI, a TaKkKe JAPYTHX KYIBTYp,
BKJIIOUasi BBICOKOCTeOEIbHbIe. KOMIIEKT COCTOUT U3

My(DT, ApOCCETUPYIOMNX JIEMEHTOB, NMEPEXOTHIUKOB
Y HacaJIOK CEKTOPHOTO jiecTBus (puc. 3.24).

Puc. 3.24. [losxcoeobpasyrowue yempoiicmea «Kybanwv-JIK1»: a — ¢ Opoccenupyrowum ycmpoucmseom,
6 — ¢ nepexoonuxom; 1 — mygpma 1"; 2 — nacadka KOpOMKOCMPYIHAS CeKMOPHAs; 3 — Opoccenupyroujee yCmpoucmeo:
4 — mpy6onpogoo 00#c0esanIbHOU MAWUHBL, 5 — NepexoOHUK

OYHKIMOHAILHOEC HA3HAUYCHUE KAXKIOr0 U3 dJie-
MEHTOB KOMIUJIEKTa 3aKII0YaeTcsi B CIEAYIOMIEM.
MydThl (TT0 HEOOXOTUMOCTH Ha TIEPBOM TIPOJIETE)
MIPUBAPUBAIOTCS K BOJIOIPOBOISAIIEMY TpyOOoImpo-
Boxy. OHH 00pa3yrOT BOJOBBITYCKH, U TOPSIIOK HX
pacIoNIOKEHUsI Ha TPYOOIPOBOJIC MAIIIMHBI OIPE/Ie-
JISETCSl CXeMOW pacCTaHOBKHM JIOXKI€00pa3yronnx
ycTpoticTB. Jlokmeobpasyroniue yCcTpoucTBa ycTa-
HABJIMBAIOTCS B INTATHBIE BOJOBBITYCKH, PacIIONO-
JKEHHBIE Ha JI0KJIEBOM TOSICE MAIIIUHBI.

Jpoccenupyroliye 3eMeHTbl KOMIUIEKTa TPeIHa-
3HA4YCHbI I PETYJIMPOBKU HAIlOpa U pacxoda BOABL,

MOCTYHAroIIeH Yepe3 BOJOBBITYCKH KOMILIEKTA B CO-
OTBETCTBUHU C XapaKTEPOM pacrpeaeicHus € BIoJb
TpyOONpPOBO/Ia MAIIIMHBI, U BBOPAYUBAIOTCS B MY(DTHI.

Hacanku coeauHsoTest ¢ MypTamMu yepe3 JIpoc-
CENTUPYIONIHE dJIeMEHThI U TepexonHuku. Crucrema
«my(dra-ngpoccenupyromiee yCTpOUCTBO-HACAIKA»
WIN «My(Ta-TIepexXoIHUK-HACA/IKa» SIBISETCS JIOXK-
neobpasyroum yerpoiictoM (J1Y).

Kparkas TexHuueckas XapaKTEpUCTHKA IOXKIIE-
00pa3yoIIero KOMIUIEKTa YCTPOUCTB OPOIICHHS JIJIsI
JNIEKTPUIECKON MAIIHMHBI TOXK/ICBAILHON KPYroBOTO
neiicteust «Ky0anb-JIK1» npuBeneHa nanee.

TexHuyeckasi XapakrepucTnka komimiekta «Kyoans-JIK1»

Bomo3zabop
Tun noxaeodpasyrommx yerpoicts (J1Y)"
Pacxox Bomsl, 11/c
Pabouee nasimenue Boasl, MIla
Panuyc nonusa 1Y mo kpalHUM KaruisiM, M
[Tnomans oOCTy)KUBaHUSI 32 CE30H, Ta
Koaddunment adpdexrrroro nonusa JIM, 060pynoBaHHO#
KOMIUIEKTOM
CpenHuii tuaMeTp Kameib J0KIs, MM
YenoBust pabOTHI KOMIUIEKTA!
TeMIeparypa OKpyKaromiero Bo3ayxa, °C
CTETIEHb OYUCTKH BOJIBI

CKOpPOCTh BETpPa BO BpeMsI TIOJINBA, M/C
CpoK city0bl, TOIbI
CpoOK rapaHTHH, MECSIIbI

OT BOJIOIIPOBOJSIICTO TPYOOIIPOBO/Ia MAIIUHBI
KOPOTKOCTPYHHBIC, Ae(ICKTOPHBIC, CCKTOPHOTO ACHCTBHUS
6-90 (B 3aBHCHMOCTH OT MOTU(PHUKAIINN MAIITITHEI )
0,15-0,36 (B 3aBHCUMOCTH OT MOTU(PUKAIINN MAIITIHEI)
5-6
4-118 (B 3aBECHMOCTH OT MOAU(DUKAIIIHA MAIITUHBI)
ooutee 0,7

He Oomee 1

5-45
MUHEpATH3aNHs BOIBI 10 5 T/, pa3Mep B3BEIICHHBIX
YacTHUI[ 0 2 MM
o 5
8
24

" KonuuecTBo JeTaneii, cxemMa WX PacCTaHOBKH MO JUTMHE BOIOIPOBOISIIETO TPYOOIPOBOAA ONPEACIAIOTCS B 3aBUCHMOCTH OT

MOI[I/I(l)I/IKaHI/II/I MalIWHbI U MpUJIararoTCsa OTACIbHO.
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[Mpumenenne MJIDK «KyGaub-JIK1» ¢ koMm-
IUIEKTOM JUISL SKOJIOTHYECKH Oe30I1acHOro IOJIUBa
(puc. 3.25) B cpaBHEHUH C CEPUWHOW MaITUHON 00e-
CIEYMBACT CIEAYIONINE TEXHUKO-9KOHOMUYECKHE TI0-
Ka3aTesu:

® Cco3/laHue JOXKIS MEJIKOKAleIbHOW BBICOKOIH-
CIIEPCHOU CTPYKTYPHI C KammsiMu auameTpom 0,8-
1 MM, yMEHBIIAIOMIMM YIApHOE BO3JACHCTBUE HA MO-
4By U pacTeHus Ha 33%;

® [IOBBIIICHHE PAaBHOMEPHOCTH paclpeeseHHs
JIOXKISL TIO OpolTaeMoi momann Ha 16%;

® 3pO3UHHO 0E30IMaCHBIN M KaueCTBEHHBIN OB
MIPH OTCYTCTBHH CTOKOBBIX SIBIICHHIA;

® YBEIMYCHHUE JOCTOKOBBIX MOJIMBHBIX HOPM JUIS
Pa3IUYHBIX TUIIOB [IOYB, B TOM YHUCJIEC C HU3KOH BOJO-
MIPOHUIIAEMOCTEI0, Ha 25-30%;

© SKOHOMHIO OPOCHUTEIIEHOM BOIBI HA 15%;

® CHIDKEHHWE dHEPTreTHYECKNX 3aTpar Ha 00pa3oBa-
Hue noxas Ha 30%;

® [IOBBIILICHUE YPOXKAINHOCTH CENbCKOXO3UCTBEH-
HBIX KynbTyp Ha 10-15%.

Puc. 3.25. Obwuii 6uo MJJOK «Kybano-JIK1» ¢ ycosepuiencmeo8anHbim 00HCOe8bIM NOACOM

B Tabmn. 3.13 nanbl cpaBHUTETBHbBIC XapaKTEPUCTHKH CEPUHHON M MOACPHU3NPOBAHHON MAIIHBI.

Tabmuma 3.13

CpaBHHUTeIbHAS] TEXHHYeCKasi XapakTepucTuka MamnHbl «Ky6ans-JIK1» momupuxanun MIIK-512-75

[Noxazarenu Cepuiinas C rommexTom .
JOXe00pa3yIoIuX YCTPOUCTB

Pabouee naBnenue Ha Bxoxe, MIla 0,36 0,25
Pacxon Bozsl, j1/c 75 63
Opolaemast miomaab, ra 83,6
Pabouas qimHa 3axBara JOXKIEM, M 516
JlocTokoBas oJIMBHASL HOpMa, M*/ra 460 570
CpenHsis HHTEHCUBHOCTD OIS, MM/MUH 0,7 0,45
KoaddunpenT a3(pekTHBHOTO 1MoMBa Mpu CKOPOCTH BETpa:

0-1,5 m/c 0,7 0,81

1,5-5 m/c 0,64 0,73
CpenHuii TraMeTp Kaneib, MM 1 0,9

lNosbiweHUe mexHU4eCcKo20 YPO8HA
wupoKoaaxsealmHbIX MHO200lMOPHbIX doxx0esarbHbIX
MawuH

[Ipennmoxkena  mopaboTka, dYTOOBI  MalIMHA
«®Dperar-H» wmorma paboTtarh B aBTOMATHYECKOM
peXUME M TUCTAHUUOHHO YIPABIATHCA C AUCHET-
YepcKoro MmyHKTa. B mepByio odepenb ATO KacaeTcs
CHUCTEM 3JIEKTPUUECKON U TMAPaBINUYECKOMN 3allHUTHI,
CTOI-YCTPOMCTBA M KpaHa-peryyisropa, 4roObl 0e3

y4acTHs YeJIOBEKa 3allyCTUTh MaIllMHY Ha 10JuB [3.3;
3.18; 3.20].

I'mapaBianueckyro cucTeMy 3alllMThl MOJAEPHU3H-
PYIOT, IofiaBasi BOAY HE C KOHCOJBHOM YacTH BOJIO-
MIPOBOJISIIETO TPYOOIIPOBOJa MAITUHBI, @ U3 HEMOA-
BIIKHOT'O TPYOOIIPOBO/IA 10 BXOZA 3alIOPHOM 3aBHXK-
ku (puc. 3.26).

[Ipu pyuHOM Iycke MalllMHBI OTKPBIBAETCSl BEH-
Tiib 9. JlaBneHue BOABI uepe3 YIPaBISIOIIYIO
TpyOKy 5 ¢ KianaHam# 6 THAPO3aIIUTHl MOCTYIaeT
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B YIPABJISIONIYIO MOJIOCTh ruapopene 4. OHO mepe-
KJIFOYAeT MOJOCTH THUAPOUMIMHIpA 3, U 3aJIBIXKKA 2
OTKphIBaeTCs. MammHa HaunHaeT padoTarh W TOJIH-
Barb. OZHOBPEMEHHO JaBJICHUE U3 THAPOpPEIE Yepes
00OpaTHBIH KJ1anaH NOCTyMaeT B yIPaBISIONIYIO TPyO-
Ky THJIPO3aIlMThI. Py4yHOI BEHTHIIb MOJKHO 3aKPbITh.

Ecnu npu mycke MamuHbl TpyOOTIPOBO 7 UMEET
HEOITyCTUMBIA W3THO, TO COOTBETCTBYIOIIHMNA Kila-
MaH THAPO3aluTh 6 OyneT oTpeIT. [laBieHue B ru-
JIpopesie He MoCTynaeT. 3aBH)KKa HE OTKPBIBACTCSI.
Marmnaa He Oyzier 3amyiieHa B paboTy 10 TeX Mop,
moka He OyzeT ycTpaHeH U3rud TpyobornpoBoxa. Me-
CTO M3TH0a MOXKHO OIPENETUTH 110 TEYH BOJBI U3 CO-
OTBETCTBYIOIIETO THIPOKIIAIIaHa.

1"

-
l'-v

‘—-' 10 OCTaHoR
M —<L P,
- MNyex

Puc. 3.26. I'uopasnuueckas cucmema agaputiHou
3auumol mawursl: 1 — HenoosudICHvILL MPYOONPosoo;
2 — 3a08udicka; 3 — eudpoyununop; 4 — eudpopene;

5 — mpybka eudposawumol; 6 — K1anausl 2UOPO3AUUNMDBL;
7 — no0sudicHvlll mpyobonpogoo mawiunsl;, 8 — obpamuulii
xknanau; 9, 10, 11, 12 — eenmunu pyunozo
U OUCMANYUOHHO20 NYCKA U OCAHO8A MAUUHDL

B ciyuae Hemonmyctumoro usruba TpyoornpoBoaa
7 BO BpeMs pabOTHl MAaITMHBI OTKPBIBAETCS COOT-
BETCTBYIOIIUHN KiamaH 6 ruapo3aumuthl. JaBineHue
B YIpaBJSIONICH MONOCTH ruapopene 4 nagaet. ['u-
Jipopesie 3aKPBhIBACT THAPO3AABIKKY MaIIMHBL. Ma-
[TUHA OCTaHaBIWBaeTCs. Teun U3 ruapoKiIanaHa 3a-
ITUTHI HE Oy/IeT, Tak KaK PYYHOH BEHTHIHL 9 3aKPHIT.
Jnst onpenenenust Mmecta m3ruba OTKPHIBAIOT BEH-
Tuib. [lyck U OCTaHOB MalllMHBI C TAKOH CUCTEMOU
TUAPO3AIIUTH MOKHO OCYIIECTBUTH AUCTAHIIHOHHO
C TIOMOIIBIO PYYHBIX BeHTUieH /0, [ wiu aBTOMAa-
THYECKUX MEePEKITIOUAIOIINXCS YCTPOHCTB.
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Y BBIIIYCKAEMbIX KPYTOBBIX MAllMH OKOJO IIEH-
TPaJHHON OMOPHI M TOJ OMMKAMIIUMU K HEH Mex-
ONOPHBIMHM CEKLUSIMH BCEIAa BO3HMKAET IEPEIo-
JUB M3-32 HEOOXOAMMOCTH CHW)KEHHUSI CEYCHHS OT-
BEPCTHS BOJOBBINTYCKOB C HacaJkaMu. M3-3a masoro
JMaMeTpa CeUeHHs HacaJKi 3a0MBalOTCs MeCUNHKa-
MU, Pa3JINIHBIMH IPUMECSMHU B OPOCUTENIBHOI BOJE.
[l mOBBbILIEHUS KadecTBa M HAaJEKHOCTH PaOOTEHI
MallliHBI, e¢ yHH(HUKALUU BHIOUPAIOT MO PACXOLY
BOJIOBBINYCK C HacaaKaMH OOJIBIIEro CeYeHHs COIl-
J1a, pacToJIoKEeHHBIN Ha yAaJIeHUH OT IIEHTpa Ha pac-
CTOSHHUH, KPATHOM MOPSAIKOBOMY HOMEPY yCTaHOBKH
JAaHHOTO BOJOBBIIIYCKA i Ha BOJOIIPOBOISIIEM TPY-
OOMpOBOJIe MAalIMHBI, YCTAHABIMBAIOT BBHIOPAHHBIN
BOJIOBBIIIYCK C TEMH € HacaJKaMu Ha OnmKaimmx
K LEHTPY YacTsX BOJOIPOBOJISIIETO TpyOOmpoBoaa
Ha pacCTOSHUHU, KPATHOM MOPSAIKOBOMY HOMEPY €ro
YCTAHOBKH «K», U PETYIHPYIOT C TOMOIIIBIO KJTarmaHa
¢ reHeparopom (3nexTpudeckue MamuHbl «KyOaHb-
JIK1») unu runpaBanyeckoro myiabcaropa (ruapan-
JMYecKue MamMHbl «®Pperar») Bpemsl Iepuoguye-
CKOTO MTOJINBA WJIM €ro MEepUOJUIECKOTO OTCYTCTBUS.

C nomoIpio TeHeparopa MWIM IyJdbcaTopa Ha-
CTPauBAalOT BPEMs WX BKIKOYEHUs [ Ui MOJA4H
BOJIbI B HACA/IKH WJIM OTKJIIOYEHHUS [, , IPEKPALIECHHUS
NOJJa4M BOJbI B HACAKH.

IIpu perynupoBaHuH BPEMEHEM  TIONAYH BOJIBI
B KaKOH-JIMOO BOJOBBINYCK TP MOCTOSTHHOM MIEPHO-
JUYECKOM BKJIIOUEHHH HACTpOIKa OCYIECTBISAETCS
o opmysie

ly _K

UK

— = 3.2
b+t, 1 (3-2)

[Ipu perynupoBanuu BpEMEHHU MPEKPAIICHUS TO-
Jla9y BOABI { B JIOXK/EBAJIbHBIC HACAJAKU MHIUBH-
JIyaTbHO IS KaKIOTO YCTAHOBJIEHHOTO BOJOBBIITY-
CKa «K» HacTpoika reHeparopa (TMApaBIUYECKOrO

MyJaBCaTOPa) MPOU3BOAUTCA 110 hopMyIie

PG

UK uK ®

K (3.3)

B pesynbrare obecrneynBarOTCS PaBHOMEPHOCTD
U KaueCTBO II0JMBA, IIOBBIIAIOTCS HAJEKHOCTD
paboTel, yHU(DHKAMSA MamuHbL. M3-3a 0ONbBIIOrO
CEUEHHUS! Ha BOAOBBINYCKaX, ONU3JIEKAIMX K LEH-
TpPaJILHOM omope, HacaJlku He 3a0UBalOTCs, YTO TO-
BBIIIACT HAJIE)KHOCTh UX Pa0OTHI.

IIo cpaBHEHMIO ¢ NpeabIAYLIEH KOHCTPYKLHEH
MAaIlTUHEI, TTOJTHOW ee¢ yHU(DUKAIMeW C YIydIIcHHU-
€M KauecTBa IOJMBa BCE BOJOBBIIYCKHM C Hacalka-
MU, T€HEpaTopaMy WM MyIbCaTOpaMH PaBHOMEPHO
YCTaHABJIMBAIOT BJOJIb MalIMHbBI, KPOME MOCIEIHE-
ro. Kaxxplii BOJOBBINYCK HHAMBHUYaJIbHO HACTPAU-
BaeTCAd B 3aBHCHMOCTH OT €ro MOPSAIKOBOTO HOMeE-



pa «i» pacIoNoXeHUsT Ha TPyOOmpoBoae u 00IIero
KOJTMYECTBA BOJIOBBIITYCKOB «/» COTJIACHO 3aBUCH-

MOCTH
T G4

ur n

Kpowme Toro, mist CHIKEHHSI JHEPTOEMKOCTH, yBE-
mmaenus KIIJ (mo 80%), moBeImeHns KadyecTBa I10-
JIUBA B CJIOKHBIX TIOYBEHHO-PENbEe(PHBIX YCIOBHIX HA
Ka)KJIOM ITHEBMATHYCCKOM KOJIECE CAMOXOIHBIX Telle-

KEK yCTaHOBIIEHBI MAJIODHEPTOEMKHE THITOUTHBIE TIe-
peaaun (puc. 3.27, 3.28), a cucteMa CUHXPOHU3ALUU
WCKIIIOYAET OJHOBPEMEHHOE JIBUKEHHE HECKOJIBKUX
(Oosee OTHO¥) IPOMEIKYTOUHBIX TEJICIKEK.

3a pyOexoM HeT MallliH C TUAPABIUYECKUM MPH-
BoztoM Tuna «®dperar», B Poccun 0HU IMPOKO NpuMe-
HSFOTCSI U3-3a TMPOCTOTHI dKCIUTyaTarmu. O0e Moaep-
HU3WPOBAaHHBIE MAIIMHBI MO0 HAyYHO-TEXHUYECKOMY
YPOBHIO HE YCTYIAIOT 3apyO0eKHBIM, TI0 KOHCTPYKIITHH
MAIlUHBI IPEBOCXOJSAT €TO.

Bug A

Puc. 3.27. Cxema camoxoonoti menexrcku MauiuHvl

C 2UNOUOHBIM NPUBOOOM

MonepHU3NpOBaHHbIE MAIIMHBI CO3/IAI0T MEJIKOKa-
nenpHBIN monus (nuametp karens 0,8-1,0 M), ynap-
HOE BO3/ICHCTBUE MX HA TMOYBY M PACTCHUSI YMEHBIIIA-
erca Ha 33%, paBHOMEPHOCTh IOJIMBA TOBBIIIAETCS
Ha 16%, a 3pO3HOHHO-JIOMYCTUMBIC €r0 HOPMBI — Ha
25-30%, sHepro3arparbl Ha 0Opa30BaHKUE JTOXKIIS CHU-
xatorest 10 30%, motpednenue Boasl — 10 15%, dnaro-
Jiapsi BBICOKOMY Ka4eCTBY JOXIS YPOXKAHHOCTD CElb-
XO3KyNbTyp TioBbITIaercst Ha 10-15% [3.2].

JlokarnbHbie cucmemsl yripaeneHusi M «®pezam»

B 3aBuCHMOCTH OT BU/1a SHEPTHU CUCTEMBI yIIpaBJie-
HHSL MOTYT OBITh SJIEKTPHYECKUMH, THAPABINYECKUMH,
IPaBUTAIIMOHHBIMK, MEXaHMYECKUMH M KOMOWHHUPO-
BaHHBIMH, JIOKAJILHLIMH M TeeMeXaHndeckumH [3.1].

Onexmpuueckue J10KANbHbIE CUCEMbl YNpaeie-
HUsA ¢ 2leKmpocudpopeie OIUmenbHo20 0eliucmeaus

st perynupoBaHusi BIaroo0ecre4eHHOCTH pac-
TEHUH HEOOXoMMa OllepaTUBHAs UH(POPMAIIUS O Ha-
JUYUH BIIATd B TouBe. JIJIsl 9THX 1eNei UCIoIb3YI0T
TEH30METPUUECKUE AATUUKH, OaTaHCOMEPHI, TU3UMe-
TpBI, UcHapoMepsl. B cucremax ynpasieHUsl Mallu-
Hamu JIM «@perar-H», «Ky6anp-JIK1» npumenen
UCITIOJIb3YEMBI B THIPOMETEOPOJIOTHH HCIapoMep
I'TH-3000. OH ObLT yCOBEPUICHCTBOBAH U aBTOMATH-
YEeCKH KOHTPOJIHUPYET YPOBEHB BOJIBI B HEM.

Puc. 3.28. Cxema eunoudnoii nepedauu
CAMOXOOHOU MEeNEeHCKU MAUUHDBL

Ha ocHoBe ycoBepIieHCTBOBaHHOTO HcIlapoMepa
I'TH-3000 paspaborana JIoKanbHasl CHCTEMa aBTOMa-
TUYECKOTO yTpaBieHus: Mamuaoi «Dperar» (JICAY
JAM «Dperar»). CucremMa COCTOUT U3 MIKada yrpas-
JIeHUs1, JaTYNKOB KOHTPOJISI MOJOKEHUSI MAILIMHBI
KOHTPOJISl JIaBJICHHS B THUAPO3ALIUTE, HCHApUTES
I'THU-3000, cHaOXEHHOTO AJIEKTPOHHBIM YPOBHEME-
POM UM NPUEMHBIM YCTPOHCTBOM CIELUAIbHOM KOH-
cTpykmuu (puc. 3.29).

Puc. 3.29. Yempoiicmso noxanvhotl cucmemvl
ynpasnenus Ha HenoodgudicHou onope JIM «Dpeeam»:
1 — oamuux oasnenus (OKM); 2 — oamuux HaAu4aIbHO20

nonogscenust mawunnl, 3 — wkagp ynpaenenus JICAY
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B ABTOMATHUYCCKOM pemHMe HpI/I CHUXCHUU ypOB-
HSI BOJIbI B MCHIapOMepe HUXKE 3aJJaHHOTO, OJTHO3HAY-
HO B3aMMOCBSI3aHHOTIO C BJIaro3aracoM BOJBI B ITOYBE,
JJIEKTPOHHBIM YPOBHEMEPOM BBIPAOATHIBACTCSI CHUT-
HaJI HAa BKJIFOYCHUEC MAIIIUHBI.

MaiimHa HaYMHAET ABUTaThCs U IOJUBaTh. [Ipu o1-
XOJI€ MAITHHBI OT UCXOIHOTO TIOJIOKEHHUS CpabaThIBacT
JIATYUK KOHTPOIIS ee TosnokeHusi. OH ONOKHpYeT Imo-
Ka3aHUs UCTIApOMEPA, NEPIKUT 3aABUKKY OTKPBITOU 10
TEX TMOp, [TOKa MAaIlIMHA, BPAIIasCh U MOJUBAs, HE JI0-
CTUTHET BHOBb UCXOOHOI'O ITOJIOKCHUAA. HpI/I moaxoae
MallIUHBI K I/ICXO}Z[HOMy TTIOJIOKCHUKO CHUMACTCA 6JIOKI/I-
POBKa M aHAJIM3UPYETCS YPOBEHB BOJIbI B UCIAPOMEPE.
Ecru 3a momnsiit o6opot JIM «®perar» (3a qBoe-ceMb
CYTOK) yYpOBEHb BOJbl B HCHApOMEPE HE OITyCKAeT-
Csl HIDKE 3aJaHHOro (BOABI B IIOYBE JIOCTATOYHO), TO
MalllMHa OCTaHaBJIMBACTCSA B UCXOAHOM IIOJIOKCHUMU.
Ecnu ke 3a o6opot mamunsl Boga B I'THU-3000 ncna-
pseTCA HUXKE 3a/IaHHOTO YPOBHSI, a ITPOAOIKATh TIOJIUB
Heobxomumo, To JIM «®perar», He OCTaHABINBAsSCH,
HAUMHACT IOJIUBATH €ILIE OAUH KPYT.

JICAY MoOxeT Takke UCIOJIb30BaThCS MPHU CPYII-
noBoit padore IM «®Pperar».

JlokanbHas cucTeMa yrpaBiIeHHS MOXKET paboTarh
B COCTaBE€ TUIIOBOTO MOJIYJIs OPOILIAEMOI0 y4acTKa C
Imojaueyi BOIBI OT THITOBOM HAacoCHOM craHiuu. Cu-
CTEMy MOXXHO HMCHOJb30BaTh sl yrmpaBinenus [IM
«®Dperar», OCHAUIEHHYIO TUIPOMOIKOPMITUKOM.

IIpy OTCYTCTBUM HMCTOYHUKOB 3JIEKTPOIHEPIHU
JJIsT BKIIFOUCHUS MAalllHBbI I/ICHOJIL3YIOT 3H€KTpOFI/I-

JIpOpeIIe IMITYITECHOTO AeHcTBHs, Hanpumep KOI'-161,
MOTPeOIIsFoIIee TOK TOJHKO B MOMEHTHI €T0 BKITIOYE-
HUS M OTKIIFOYEHUS. B TaHHOM cityyae B KauecTBe HC-
TOYHHKA DJICKTPOIHUTAHUS UCIOIb3YIOT raJbBaHUYEC-
CKHUE 3JIEMEHThI HE0OJIbIIIOH EMKOCTH.

Jloruka paboOTHI, TEXHOJIOTHUS MMOJUBA OCTAIOT-
CA TIPeXHUMHU, KaK W C KJIAMaHOM JJIUTEIHHOTO
neiicrBus. B nannom ciyuae B cocraB JICAY no-
MOJTHUTEIFHO BBOJSAT OJOK MMITYJICHOTO YIPaB-
nenusi. Cucrtema paboTaer, Kak U B IPEABIIYIIEM
ciyJae.

[ToTpebneHrue 3ACKTPOIHEPTUU  OCYINECTBIIS-
eTCsl TOJTHKO B MOMEHT BKJIIOUCHHS M OTKJIIOUCHHS
MamuHbl. Bo BpeMsl ToivMBa M CTOSHKW MAaIllWHBI
3TH 3JIEMEHTHI HEe TOTPEOISIOT IIeKTPOIHEpTrUun. B
pe3ysbTare pe3K0 CHHIKEHO IMOTPEOIICHHUE DIISKTPO-
SHEPrUU U JIOCTATOYHO TajJbBAHMYCCKHX 3JICMCH-
TOB Il pa0OThI IAHHOW CHCTEMbI B TCUCHUE BCErO
MOJIMBHOTO ce30Ha. OTCyTCTBHE AIEKTPUYECKOMN
SHEPTUH Ha MHOTHX MallWHaxX ¥ HaJIWMYHe THUPaB-
JUYECKON MPEAONPENeTIIO pa3padoTKy THAPaBIIH-
4yeckux u cucteM yrpasieHus JIM «Dperar». Jlo-
ruka ee paboThl Ta XKe.

TexHu4eckul ypo8eHb pOCCUUCKUX
U 3apybexHbIX MawWuH

Ha ocHoBe mpoBeIEHHOro aHanu3a MOCTPOCHO
CpaBHEHHE TEXHUUYECKOTO YPOBHS AIEKTPUPHUIHPO-
BaHHBIX JOXKJIEBAIbHBIX MaIIMH « Valley» u «Ky6aub»

(tabn. 3.14-3.16) [3.18].

Taomuua 3.14

CpaBHenne Texunueckoro yposusi JJIM «Ky6aunn-JIK-1» u «Valley» ( Center pivot)

Mapka /IM, pupma,
CTpaHa-IIPOU3BOUTEIb

«Kybanb-JIK-1», P®, [10 KM3
«Panyra», r. Kponorkus, IIpom3ona-7

«Valley» (Center pivot)
Valmont.inc,7002 North 288
Street Valley, Nebraska, USA

[puHIMO IepeMeIieH st U crocob
3a00pa BOJIbI

Kpyrosoii, c 3a60poM BOJIbI M3 I'HPAHTa 3aKPBITOH OPOCUTEIBHOM CeTH

M, m

Pacxon Boapl, j/c 31-263

Jasnenue Ha Bxoae B JIM, MIla 0,35-0,4 0,21-0,4

JuaMeTp BOJOIPOBOJISIIETO TPYyOO- 168;152 254;219;168,3;152,4.
MPOBOA, MM

[IupuHa 3aXBaTa WIK PaaUycC IOJINBA 483 B 3aBrUCHMOCTH OT THMA EHTPATHHON

OIIOPBI:
onopa 6 %" o 396;
onopa 8" o 457,
onopa 8 %" mo 850;
omopa 10" mo 850

Konctpyknus ¢pepMeHHOTO Kapkaca

TpéxnosicHast (hepMeHHast KOHCTPYKIHS TPEYTOJILHOTO CEYCHUS], BEPXHUH
T0SIC — BOJIOIIPOBO/ISIIIMI TPYOOIIPOBOJ, (hepMa BHIIOIHEHA U3 OLMHKOBAHHBIX

YTOJIKOB M IPYTKOB

CucremMa prBO/Ia TEJICKEK

ITo ogHOMY YEPBSIUHOMY PEAYKTOPY Ha
Ka)XJ0€ KOJIECO C MPUBOJIOM OT IJIaB-
HOTO MOTOpP-peayKTopa (BepTHKAIb-
Hasi KOMITOHOBKA)

[To omHOMY YepBIYHOMY PEAYKTOPY
Ha Ka)KI0€ KOJIECO C MepeaTOIHbIM
qucyioMm 52:1 ¥ MPUBOJIOM OT TJIABHOTO
MOTOP-penyKTOpa (TOpU30HTATLHAS
KOMITOHOBKa — Ooee Bbicokue KITJ[
HaJEKHOCTh)
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Ipoooncenue maon. 3.14

Mapxka /IM, dupma,
CTpaHa-IIPOU3BOUTEIIb

«Kybanb-JIK-1», P®, [10 KM3
«Panyra», r. Kponorkus, [Ipom3ona-7

«Valley» (Center pivot)
Valmont.inc,7002 North 288
Street Valley, Nebraska, USA

Cucrema ynpaBieHHs TEIEKKAMHI

ABTOMaruuecKas CHUCTEMa yIpaBie-
HUSI JJIEKTPONPUBOIOM Ha YCTapeB-
LI} 2JIEMEHTHOM Oase

ABTOMaTnyeckasl CHCTEMa YyIpaBlle-
HUSI JIEKTPONIPHUBOAOM HA MHKpO-
MpoLIecCOpax € YETHIPbMs BapHaHTa-
MU HCIHOJIHEHUS OT MPOCTON MEeXaHH-
4ecKoi 10 nnpoBoii mporpaMmMupye-
MOH C AUCTAHIIMOHHBIM YIIPaBICHUEM

JoxxeBoii mosic

37 noxkIeBaNbHBIX ammapatoB «dpe-
ratr Ne 2» u 125 gokaeBaidbHBIX Ha-
CaJIoOK Ha KOPOTKUX H3OTHYTHIX Ta-
TpyOKax (BTOpOil BapwaHT — pacuér-
Has CXeMa PAacCTaHOBKH 10 METOJUKE
OI'HY BHUU «Panyra»)

ABTOpCKI/Ie HaCaaKU-paclbUIUTECIIN,
CBHUCAKOIINEC HA NJIMHHBIX TUOKHX
HuiaHTax ajist Ipu3eMHOro JOXKACBa-
HUs, @ TAKIKC CUCTEMA MTOJIMBA YIJIOB

CHCTEMBI ITOBBIIICHUS TMPOXOAUMOCTH

B 6a30B0i1 KOMIUTIEKTAITNH HE TIPEITy-
cMoTpeHa 1 B PO He BrlnyckaeTcst

W3mensiemsril pa3mep muH ot 279 1o
429 MM; U3MEHSIEMBII IPUBO]T TEJIE-
KeK — TpExkon€cHbIi (V-3), 9eThIpEX-
koi€écHbIN (Spider), TyCeHUIHBIH

BapuaHThl UCIIOJIHEHHST BOIOIPOBO-
JSIIIEro TpyOoIpoBoIa

TosbKO OIIMHKOBAHHBIA

Tpu BapuaHTa UCTIOTHEHHUS:
OILIMHKOBAHHEIH;
C TallbBaHUYECKOM Napoif;
POLY-SPAN (BopompoBosimii
TPYOOIIPOBOI U3HYTPH MOKPHIT
MIOJIMMEPHBIM COESTUHEHUEM )

CocTostHHE C TIPON3BOJICTBOM

tygroe (1-10 mT. B rox)

CepmuifHOE IPON3BOIICTBO

Hanéxunocts

Cpennss

Bricokas

Tabmuma 3.15

CpaBHenne Texuuueckoro yposusi JJIM «Jlagora» u «Valley» (Linear Dich Feed)

Mapxka JIM, ¢pupma,
CTpaHa-IIPOU3BOUTENb

«Jlagora», PO, [10 KM3 «Pagyra»,
r. Kponorkus, ITpom3sona-7

«Valley», (Linear Dich Feed)
Valmont.inc,7002 North 288
Street Valley, Nebraska, USA

[TpuHIMD IepeMereHus U crnocod
3a00pa BOJIbI

OpoHTANBHBIH, ¢ 3a00pOM BOJIBI U3
TUPAHTOB 3aKPHITOW OPOCUTEIBHON
CEeTH I10 JUIMHHBIM THOKHUM IIJIaHTaM

DpoHTAIBHBIN, C 3200pOM BOABI U3
TUPAHTOB 3aKPHITOW OPOCUTEIIBHON
cetu 1o muHHBIM [TH /I manram

Pacxon Bojwl, J1/c 60 12-88
JlaBnienue Ha Bxojie B JIM, Mlla 0,42 0,3-0,45
JlmameTp BOIONIPOBOISIIETO TPYyOO- 168 219;168,3;152,4
IPOBOA, MM

Iupuna 3axBaTa WIKM PaJUycC 0JINBA 460 Jo 500

JAM, m

Konerpykius GpepMeHHOro Kapkaca

TpéxmosicHas pepMeHHas KOHCTPYKIINS TPEYTOIFHOTO CEYECHMSI, BEPXHHUIA MOSIC —
BOJIOIPOBOJSIIIIMN TPYOOTIPOBOA, caMa (hepma BBIIOTHEHA U3 OIIMHKOBAHHBIX

YTOJIKOB M TIPYTKOB

Cucrema IpUBOAA TCJICIKEK

[To ogHOMY YEpBSIUHOMY PEAYKTOPY Ha
Ka)/0€ KOoJIeco ¢ MPHUBOJIOM OT TJIaB-
HOTO MOTOp-pEenyKTOpa (BEpTHKAIIb-
Hast KOMITOHOBKa)

[To ogHOMY YepBAYHOMY PEAYKTOPY
Ha Ka)J10€ KOJeCO ¢ epeaaToyHbIM
qucyioM 52:1 U IpUBOIOM OT INIABHOTO
MOTOP-penyKTopa (rOpU30HTAIIbHAS
KOMIIOHOBKaA — Oosee Beicokue KIT/I u
HaaEXHOCTD)

CucremMa ynpaBiIeHUs TEIeKKaMU

ABTOMaTHYCCKas CHUCTEMa yIIpaBJie-
HUSL DICKTPOIPHUBOIAOM Ha YCTapeB-
el paIeMeHTHON 0ase

ABTOMaTHYECKasl CHUCTeMa yTpaBJe-
HUS DIEKTPOIPUBOJAOM Ha MHKPO-
MpoIIeccopax ¢ YETHIPhMSI BapHaHTa-
MU HCTIOIHEHUSI OT TIPOCTOW MEXaHH-
YeCcKo /10 mu(poBoOi MporpaMmmMupye-
MO ¢ TUCTAHIIMOHHBIM YIIPABICHUEM
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Ipoooncenue mabn. 3.15

Mapxka /IM, ¢upma,
CTpaHa-IIPOU3BOJUTENb

«Jlagora», PO, [10 KM3 «Paxyra»,
r. Kponorkus, [Ipom3ona-7

«Valley», (Linear Dich Feed)
Valmont.inc,7002 North 288
Street Valley, Nebraska, USA

JloxneBoii mosic

JloxaeBanbHbIE HACAAKN Ha KOPOTKUX
H30THYTBIX MaTpyOKax

ABTOpCKHE HaCaIKH-PACTIBUIATEIH,
CBHUCAIOIINE HA JITUHHBIX THOKUX
IUTAHTaX U1 TPU3EMHOTO JT0K/1eBa-
HUS, @ TAKOKE CHCTEMa MOJINBA YTIIOB

CucreMbl HOBBIIICHUS MpoOXoANMOCTHU

B 6a30B0i1 KOMIUIEKTAIIUH HE TIPEITy-
cMotpeHa u B Poccuiickoii @enepa-
LMY HE BBIITYCKAETCS

W3mensemslit pasmep muH ot 279 1o
429 MM, U3MEHSEMBII TIPUBOJ] TENIE-
KeK — TpEXKoNECHBIN (V-3), ueThIpEx-
konécHbli (Spider), ryceHUUYHBII

BapuaHTbl UCIIOIHEHHST BOIOTIPOBO-
JSIIero Tpyoomposoa

Tonbko OLIMHKOBAHHBIN

Tpu BapuaHTa UCTIOTHEHHUS:
OIIMHKOBAHHBIH,
C TaJIbBAHUYECKOHN Tapoi,
POLY-SPAN, BogompoBOAsIIInit
TPYOOIIPOBO U3HYTPH MOKPHIT TIO-
JIUMEPHBIM COCIMHECHUEM

CocTostHHE C TPOU3BOJCTBOM

Ityynoe (1-10 wrt. B rox)

CepuiiHoe POU3BOACTBO

Hanéxnocts

Cpenmsist

Bricokas

Tabmuma 3.16

CpaBHenne Texnuyeckoro ypoBHsi /IM «Kybansn-JI» u «Valley», (Linear Dich Feed)

Mapxka IIM, dupma,
CTpaHa-IIPONU3BOANTEINb

«Kybdaub-JI», PO, [10 KM3 «Panyra»,
r. Kponorkus, ITpom3ona-7

«Valley» ( Linear ditch feed)
Valmont.inc,7002 North 288
Street Valley, Nebraska, USA

[MpuHIUI IepeMeIeH st U crocob
3a0opa BOJIBI

q)pOHTaHLHBIﬁ, C 3a60p0M BOJBI U3 OTKPLITOT'O OPOCUTECIILHOI'O KaHaJla

M, m

Pacxon Bonpl, /¢ 200 31-302
Jasnenue Ha Bxoze B JIM, MIla 0,31 0,3-0,45
Juamerp BoAonpoBosiiero Tpyoo- 203;168;152 254;219;168,3;152,4
IPOBOJIA, MM

[IupuHa 3axBaTa WIH PagIycC OJINBA 800 Jo 975

KoHctpyknms ¢pepMeHHOTO KapKaca

Tpéxnosicnas GpepMeHHast KOHCTPYKIHS TPEYTOJIBHOTO CEUSHUsI, BEPXHUH I10sIC —
BOJIONPOBOJISIIINH TPYOOTIPOBOA, caMma (pepma BEINMOTHEHA U3 OIMHKOBAaHHBIX
YTOJIKOB M IIPYTKOB

Cucrema prBOJIa TEIIEKEK

[To ogHOMY YepBIYHOMY PEAYKTOPY Ha
KaXJI0€ KOJIECO C TPHUBOAOM OT IJIaB-
HOTO MOTOP-pPEayKTOpa (BepTUKAIbHAS
KOMITOHOBKA)

[To omHOMY YEpBSYHOMY PEIYKTOPY
Ha Ka)/10€ KOJIEeCO ¢ TepeaTOuHbIM
qucyIoM 52:1 ¥ IPUBOIOM OT IJIABHOTO
MOTOpP-pEIyKTOpa (TOPU30HTATIBHAS
KOMITOHOBKa — Oosee Beicokue KITJ[ u
HaJEKHOCTD)

Cucrema YIIpaBJICHUA TCICIKKAaMU

ABTOMAaTHYECKasl CHUCTEMa YIIpaBJie-
HUSI DJIEKTPOTNPUBO/IOM Ha yCTapeBIICH
DJIEMEHTHOH Oaze

ABTOMaTHuYECKasl CUCTEMa yIpaBlle-
HUSL DJIEKTPONPUBOAOM Ha MHUKpO-
MPOLECCOPaX C YETHIPbMs BapHAHTA-
MU UCTIOJIHEHHs OT IPOCTOM MeXaHU-
YecKol 710 HU(POBOI MporpaMmupye-
MO ¢ IUCTaHIIMOHHBIM yIIpaBICHHEM

JloxeBoii mosic

303 pokaeBalbHBIE HACAAKH Ha KO-
POTKMX H30THYTBHIX TarpyOkax (BTO-
poil BapuaHT — pacuéTHasl cxema pac-
ctaHoBkHU 1o metoauke ®PI'HY BHUU
«Panyra»)

ABTOpCKI/Ie HacaJaKn-paclbUIMTEIIHN,
CBHUCAKOIIMEC HA OJIMHHBIX rHOKuX
ntaHrax Jjisd MpUu3eMHOI0o J0KICBa-
HUs, a TAKXKE CUCTEMA ITOJIMBa YIJIOB
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Ipoooncenue mabn. 3.16

Mapxka JIM, dpupma,
CTpaHa-IIPON3BOANTEND

«Kybdaub-JI», PO, I10 KM3 «Panyra»,
r. Kponorkun, [Ipom3ona-7

«Valley» ( Linear ditch feed)
Valmont.inc,7002 North 288
Street Valley, Nebraska, USA

CHUCTEMBI MOBBIIICHUS TIPOXOAUMOCTH

B 6a30B0i1 KOMIUTEKTAITNH HE TIPEITy-
cmotpeHa 1 B Poccuiickoit ®@enepaunu

W3mensiemblii pazmep mmuH oT 279 10
429 MM, I3MEHSAEMBIH TIPUBOJL TEITe-

HE BBIITYCKacTCA

kKeK — TpExxonécHbIi (V-3), 4eThIpEx-
xonécHeIi (Spider), TyCeHHIHBIH

BapuaHThl UCTIOJHEHMST BOJIOTIPOBO-
JISIIIEro TpyOompoBoa

Tonbpko OIMHKOBAHHBII

Tpu BapraHTa UCTIOTHEHUS:
OLIMHKOBAHHBIH;
C TaJbBaHUYECKON Mapoif;
POLY-SPAN, BogomnpoBoasiuit
TPYOOIIPOBO U3HYTPH MOKPHIT O~
JIUMEPHBIM COCTMHEHUEM

CocTostHHE C TIPON3BOJICTBOM

Itygnroe (1-10 wT. B rom;)

CepwuifHOE TTPOU3BOJICTBO

Hanéxnocth Cpenamsist

Bricokas

KoHuenmyarnbHas Moderib asmomamu4ecko2o
yrpasneHusi 0oxoesarnbHbIMU MauwluHamu
OPOHMasIbHO20 NepemMeuleHus!

Jis  coBEpILIEHCTBOBAaHUS IIpoliecca yIpasiie-
HUSl (PPOHTANBHON MAaIIMHOW pa3paboTaHa KOHILEII-
TyaJbHasi MOJEJb, KOTOpasi MperoiaracT BHavaje
MaTeMaTHYeCKH ONpPeNeNInTh MAallMHy KaK OOBEKT
yIpaBlIeHHS JBHKEHHEM Ha OPOIIAEMOM YYacTKE I10
HalpasJsoILeH, ONpPEAeIuTh NepenaTouHble (GyHK-
WU CyLIECTBYOWUX U nepcrnekTuBHbIX OIIM. [Ipu
9TOM YUYHUTBIBAIOTCS PEKHUM OPOLICHUsI (HOpMa TIOJIU-
Ba, OJJHO3HAYHO CBA3aHHAs C pabouel CKOPOCTBIO V.
U CKOPOCTBIO KOPPEKIMH CMEIICHUs] MAaIIuHBI V,) U
KOHCTPYKTHUBHBIE ITapaMeTpbl MalnHbl (ee quuHa L
U IpeneNnbHasi CKOPOCTh V,, a TAaKXKe KOOpAMHATa ee
KOHTPOIMpPYeMOH 4actu y ). Kpome Toro, npu mare-
MaTH4eCKOM OIMCAHUU NepeaTOYHbIX (QYHKIUH Ma-
LIMH TpeAIararoTcss HEeM3MEHHOCTh M CIIOCOOBI cTa-
OMIM3aluy JUIMHBI MALTHHBL.

[epenarounyro GyHKIHIO (POHTATBHON MaITUHBI
W (p) MOXHO NpENCTaBUTh TPEMs MOCIIENOBATEIb-
HBIMHM TUHAMUYECKUMHM 3BEHbSIMU: 3BCHOM JIBHKECHHUS
KpalfHUX OIOPHBIX TEJICKEK C MepeaTOuHON (PyHKIHU-
et W, (p), 3BeHOM paszsopora Mauuuel — W (p) u 3Be-
HoM OokoBoro cmemenus ®JIM — W (p) (popmyna
3.5) [3.1]:

W (p)=W, @) - W(p) -W (p).

KoppekTnpoBKy JABMKEHHMS MAaIIMHBI MOXHO
OCYILECTBIISITH TPEMSI CIOCOOaMH: yMEHBIICHHEM-
YBEJIUYEHHEM CKOPOCTH TOJILKO KaKOH-THOO OHOM
KpailHEl OMOpHON TENEKKHU, ABUKUTENSA (TIEPBBII
croco0), YMEHBIIICHHEM CKOPOCTH TO OXHOH, TO
JIpYroil KpallHUX OIOPHBIX TEIEXKEK, ABMKHUTENICH
(BTOpO# c1moco0), YMEHBIIEHHEM CKOPOCTH OIHOH
KpaiiHel TenexXKH, IBUKUTENS U ONHOBPEMEHHO yBe-
JIMYEHUEM CKOPOCTH JIPYroi KpaliHEe! TEJIEeKKH, JIBU-
KHUTENS (TPETHi crocoo).

(3.5)

C yué€toM croco0OB KOPPEKTUPOBKH JBUKEHUS
HepenaTquaﬂ Q)YHKHI/ISI MallIuHbI MOXXET UMCTH Ba
Buaa (3.6, 3.7):

1 v.) vV:K
W, (p)=)- ﬁ | ET = KK/

p Lp
(1-#, 2-# ciocoObI) (3.6)
WIH 2
2 v, | 20K
W, =) - ﬁ ) ; :% = 2KMJ7'KMJZ/p2
(3-1 crioco0), 3.7

e v, L — TpaHCIIOPTHAs CKOPOCTD U JUTMHA 3aXBa-
Ta MalIMHOW;

p — omeparop nuddepeHpoBanus;

,— CKOPOCTh KOHTPOIIMPYEMOH OTIOPHOH TEIEKKH
(PeMeHTa IBMKCHUS ) MAITUHEI,

K, . K, — KOOOOUIMEHTBI TEpENnaToYHol (yHK-
MM MAIIMHBL (K ), ONpPEIENsIeMbIE COOTBETCTBEHHO
JMHEHHON 3aBHCHMOCTBIO M HEJNWHEHHOW B Cilydyae
ACCHMETPUYHOTO PACTIOJIOKCHUSI KOHTPOIMPYEMOHt
qactu OJ[M.

Jlune#HbI KoApPUIMEHT mepeaaToyHon (yHK-
LUK K, ONPENENSAETCS KaK K = v; / L (mepBsiii, BTO-
po¥i crioco0bl), k| = 207 / L (tperuii cniocob).

Kosdpduuuent nepenaun nmeer KOHKPETHBIE 3HA-
yeHus I KaykKIoi Mamune! (tadi. 3.17).

[Ipu rcoBp30BaHUM TPETHETO CIIOCO0a PETryIUpPOBa-
HUSI 3HAYCHUST KOA((HIIEHTa ITepeiadr B 2 pa3a BHIIIE
TI0 CPABHEHHIO C TIEPBBIM H BTOPHIM CIIOCOOAMH, YTO TI0-
BBICUT OBICTpOEHCTBHE pa3padaTbiBAEMON CHCTEMBI.

OpoHTANTBHYIO JOKIICBATBHYI0 MAllMHY Kak 00b-
eKT YIIPaBICHHUS MOKHO TIPEICTABUTh KaK HENTMHEWHOE
JIBOITHOE HMHTETPHpPYIOIIee ANHAMHYECKOE 3BEHO IPU
KOHTPOJIE JIBIDKEHUS] aCCUMETPUYHO DPACIIONIOKEHHOMN
OMOPHOU TENIEKKU U JIMHEHHOE NPU KOHTPOJE CPEeAHEH
4acTd. MaiHa He UMeeT CaMOBBIPaBHUBAHUSI, JIBHIKE-
HHe HeycToiunBoe. OHa MOCTOSTHHO UMEET TeHACHIIUIO
OTKJIOHEHHSI OT MPSIMOJTMHEWHOTO HAIPaBJICHHMSI.
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Tabmuua 3.17

Ko>¢ppunment nepenauu ppoHTATBHBIX MAIIMH KaK 00beKTOB yNpaBJ/ieHus (IPH UCMOJIb30BAHUH NEPBOIr0O
U BTOPOTO CIOCO00B Pery;1npoBaHus)

Mammna

CKOpOCTb KOPPEKIHH
v, M/c

VpaBuenue kodddurmenrta

rnepegadu

3HaueHue
ko3¢ punreHTa
nepeaqu, m/c?

Pacnonoxenue
HAaIpaBJIAIOLIeH

«Kybanp-M», D2,

0,00075-0,0075

2
K, - (g+q,)v;

(9,2-92)x10°8

ITon cepenunoii

3aJHUN XOJ1

«TaBpusi» OIIM
2L
«Ky06anp-JI», 0,0008- 0,008 (q+ )02 (8,5-85)x10 To xe
«3UMMaTHK» K, = 9+9,.)% 2qu' T
«Kybaup-01» (33) 0,0008-0,008 ( 9 (8,4-84)x10°® -//-
q+q,)v
Ku="0
«Munu-Kyoaus-®I11» 0,0003-0,0058 (G+q )vz (12,47-249,4)x108 -1/-
K="
«Munu-®perar-OII» 0 qUQ (8,5-28,4)x10® -/l-
K, =-—"=L
ML
«Kapasemma» 0 c]()2 (2,4-7,4)x108 -/l-
K, =-—"=L
ML
«Munn-Ky6aus-JIII» | 0,00075-0,0075 K. = un /L (33,3-333)x108
M1 r , (8,3-83)x 10 C6oky DJIM
Ky, =qu; /L
«Jlagora» 0,0003-0,0075 K. = qz)2 /L (8,1-204)x 108
M1 T2 (2-51)x 10 -Il-
Ky, =qu; /L
«Komomenka-100» 0,0003-0,037 9 (14,5-362,2)x 108
{Km =qur /L (2,2-350)x 10° -
Ky, ZQKUYE“ /L
«J1D-120 0,035 oy 4537x 108
Jlsenp» {Km =qur /L 1134x 10 /-
Ky, =qu; /L
Arperar JJJ1A-100 02 (4,4-63)x 10* Mexny ryceHuu-
MA: K, = 9% (2,4-24,1)x 10°® HBIMH OTIOpaMH
nepeHui X0 0 2L (OBHOKUTEIISIME)
3aJHUN X0 0
Arperar JIJIA- (15,6-222,4)x 10® | Hax xananoMm Ha
100MA: KM1 :(1 +%) quﬁ /L -(6,7-95,3)x 10® | paccrosiHum l=1m
MEPEAHUIN X0 0 L (8,4-84)x 108 OT OmmKaiIei ry-
- - -8 %
0 KMZ ==y, qu”? /L (3,6-36,1)x 10 CEHUYHOHN OMOPbI

Cucrema ympasieHus: GpOHTAIbHBIM JBUKEHUEM
MaIIuHbI TpeOyeT yuera, Kak MUHUMYM, TIEPBO Mpo-
M3BOJIHOM OT CMEIIEHUS (CKOPOCTH CMEUIEHHS ), IPO-
MOPLMOHATIBHON YTy MOBOPOTa MAIIMHBI @. B 3TOM
cllyyae CHCTEMa YIpaBICHHUsI OyleT NpencTaBisTh
€000 3BEHO MEepBOro MOpsiKa U GOPMATBHO KaK ObI
ycroitunBa. OHa OyJeT cTabMIM3upOoBaTh yroi MoBo-
poTa MallIuHBI, MapajuICIbHOCTh ABMKCHUSA MAalllMHBI
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10 OTHOLICHHUIO K Hampasisitouieil. M3-3a Bo3my-
MIAIOIINX BO3AECHCTBUHA MAaIlIMHA MOXKET BCE OOJIBIIE
1 OOJIBIIE OTKJIOHATHCS OT HAMPABIIAIONICH, XOTS U
JIBUTATbCS TTapaJuieNIbHO eH.

K ToMy ke KOHTpOdb MajblX 3HAUCHHM yria u
BBEACHUE MPOU3BOAHONU MPUBOAIT K YXYALICHUIO
MTOMEXO3AIUIICHHOCTH CHUCTEMBI YIPaBICHUA U
YBEIIMUCHUIO WHTCHCUBHOCTH YIPABISIONINX BO3-



JIEUCTBUH, a cleoBaTelbHO, YMEHBILIEHUIO CKOPO-
CTH JIBIKEHUS MAIITUHBI U TIePEeToINBY. Perynuposa-
HUE TI0 TIPOM3BOAHON HE MMEET CaMOCTOSITEIBHOTO
3HAYEHUs, TaK KaK OMMOKa [0 CMELICHUIO BO3pac-
taeT. OHAKO 3TOT PEryJIATOp MOXKET UIpaTh Cyllle-
CTBEHHYIO POJIb MPH JIBUKCHUN B Ka4€CTBE BCIIOMO-
raTebHOTO CPEJCTBA.

[Toatomy st oOecrieueHus] YCTOHYHUBOTO JBHKE-
HUsl 0€3 OTKIIOHEHUS OT HANpaBJISAIONICH PErylsiTop
mammasl W nomken OBITh, KAK MUHUMYM, (POPCH-
PYIOIIMM 3BEHOM, YUHUTBIBATh OCEBOE CMEILICHUE V U
CKOPOCTB TOTO CMEIICHHS V,

B ycraHoBHBIIEMCSI pe:KUME JIBUKEHUSI TIPU JaH-
HBIX CITOCO0aX KOPPEKIINHU OMIMOKA CMEIIeHHS U YTOIl
MOBOPOTa MAIIWHBI PaBHBI HymO. MamuHa Oyner
JIBUTAThCSl BJIOJb HANPABISAIONIEH 03 OTKIOHCHHS.
Kak TonbpKo mosiBisIeTCsl TEHACHLUS OTKJIOHEHHS Ma-
IIMHBI, CHCTEMa TYT )K€ HAYHET pearupoBarb Ha 3TO
VM3MEHEHHEe, BO3PACTeT OBICTPONEHCTBHE PETYIHPO-
BaHUSI.

CrpykrypHas cxema MamuHbl «Kybaub-JI» mo-
kazaHa Ha puc. 3.30. YcToHunBOMY €€ BH)KEHHIO
Oyzmer CrocoOCTBOBaTh BBEJCHUE peryiasropa —
3BEHO PETYJIUPOBAHHS 10 TNPOU3BOJHON B IICTbH
oOpatHO# cBsA3u W , CTpyKTypHas cXeMa KOTOpOro
nokazana Ha puc. 3.30 a, TEXHUYECKH €ro MOXXHO
OCYIIECTBUTH ITyTEM BBIHOCA HA INTAHTe JAJIHHOM £
OCHOBHOTO HEJIMHEHHOTO (DOPCHPYIOMIETro peryss-
TOpa, CTPYKTYpHasl cxema KOTOpOro Ioka3aHa Ha
puc. 3.30 6 (sz).

Cucrema yrpaBieHHs] paboTaeT CICAYIOMUM 00-
pasom. [Ipu OTKJIOHEHUH OT HAIIPABJISIONIEH ), CHCTE-
Ma KOPPEKTUPYET JBMKCHUE MAIlIUHBI, YTOOBI yCTpa-
HUTH 1JaHHOE cMenleHne. KoHTposb yia moBopoTa ¢
¥ CMELICHHS ), MALIUHBI OT HAMIPABJISAIOIIEH OCYIIECT-
BJIsIeTCS BBIHOCOM BII€pE/T Ha IIIJIAHTE TI0 XOY JIBHKE-
HUS (9TO PETYIUPYIOIIEe 3BCHO M0 NPOou3BOaHONH W
B IIENM OOpPaTHOM CBSI3U CHCTEMBI YIPABICHUS) (CM.
puc. 3.30 a) mpubopa ciexenus kypca [ICK (ocHos-
HOW HENMHEHHBIH (OPCUPYIOIIUI PEryasTop sz)
(cm. puc. 3.30 6).

KoppexTrpoBka ABMKEHHS MAaIIWHBI OCYIIECT-
BJISIETCS JIO TEX ITOP, TTOKA €€ KOHTPOJIMpyeMast TeNexK-
Ka TIepeiieT MaKCUMallbHOE 3Ha4eHUE CMEIICHHS, U
KOPPEKTUPOBKA Oy/eT JUTMTHCS JIO TeX IOp, MOKa Be-
JMYMHA CMEILIECHUSI HEe MPEBBICUT 3aaHHON BEJINYH-
Hel y_(cMm. puc. 3.30 6).

Jlanee KOppeKTHpPOBKa OTKIIOYAETCS, MOKa CMe-
LIEHHWE MalllMHbI (€€ KOHTpOJIMpyeMas TellekKa) He
CMECTHUTCS B JPYTyI0 CTOPOHY OT HalpaBISFOINEH Ha
BEJIMYMHY T10pPOra 4yBCTBUTENBHOCTH a, . Jlanee mpo-
LIECC YIIPaBJIEHUS MMOBTOPSIETCS.

[IpumMeHeHune u UCHONb30BaHNE TaHHOTO OCHOBHO-
IO HEJIMHEHHOI0 PEryysiTopa U 30HOM HEUYBCTBUTEIIb-
HoctH 2 a (puc. 3.30 0) MO3BONAT 3HAYMTENHHO TOBbI-
CHUTH TIOMEXOYCTOWYMBOCTD JABMKCHHUS MAITHHBL

Cucrema ympaBieHHs padOTaeT yCTOWYUBO, B
YCTaHOBHBLIEMCS] pE&KUME IBMKEHHUS He OyIeT cMe-
IICHHS U YIVIa IOBOPOTA MAILIMHBI TPU MPAMOIUHEH-
HOM MPOKJIA/IKE HAPABJIAIOLIEH (7, =const).

Y8 ‘)—" 7
Y 244 4Y| W, h 1 o 9
B [ 7] et LI N R @ W
W,
Wy
Ag *
Y o | g oy | M e
= (,—"p\ﬁf} y
' tila
a 6

Puc. 3.30. Cmpykmypuas cxema cucmemvl ynpagienus poHmanvHou mauwunvl « Kybaus-JI» ¢ 0opamuoii césa3vio:
a — pezynupyloujee 36eHo no npouseoonot ¢ oopamnot yenu W ; 6 — nenunetinoe gopcupyrowee seeno W, ; W —
nunelinoe (nponopyuonanvroe) seeno; W, W, We — ounamuueckue 36eHbs OnOPHOL MeNexCKu, paseopoma
U cMeuyenus Mauutbl COOMEENMCMEEHHO; Y, Y, ¥, — 3a0anHoe, mexyujee u 603myuarnoujee Cmeuenue Mauunbol;
Y, — 6EAUHUHA CHUDICEHUS. OMKIOHEHUS MAWUHbL ON MAKCUMANLHO20; A, — NOPO2 YYECMEUMENbHOCU Pe2yIAmopad;
@ — Y201 NOBOPOMA MAUWUHDL
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HHI/IHa MTaHTu ONPECACIACTCA B 3aBUCUMOCTU OT
MeCTa KpeIyIeHUs1 OCHOBHOTrO peryisitopa (3.8 u 3.9):

(3.8)

B cepemune wranru — [ >./2La, (q+q,), (3.9)

IJ€ a — JI0ICTUMOE OCEBOE OTKIOHEHNE MALIUHBL.

[lepenarounast pyHKIUS perymasTopa W =« 3a-
BHCHT OT KOJIMYECTBA ONIOPHBIX TENEHKEK 711, IIUPUHBI
KOJIEM TEEKKM B, 1 BenuuuHbl (kodhduimenTa) mo-
BPEXKIAEMOCTH PACTEHMUI OT 3aMuHaHus K, (3.10):

Hakpato mranru— [, >2./La, -g;

2n,

Kp = ——1—.
" LK, -n, By ©-10)

BrlmeykasanHble peryisTopsl peaau3oBaHbl Ha
MOXKIeBanbHBIX MammHax «KybOanbp-JI», «Kapasen-
J1a» U Ap. bbUIM NPOBENEHBI DKCIEPUMEHTAIIbHbIE
UCCIIE[IOBaHUs Il IPOBEPKU JTOCTOBEPHOCTHU IIO-
JIy4YEHHBIX PACUETHBIX 3aBHUCUMOCTEH. PacueTHas
TPAeKTOpHs [BMIJKEHUS LEHTPAIbHOW TENEKKH H
3HAYEHUSI €€ OTKIOHEHWsI, MOIYyYEHHBIE DKCIEPH-
MEHTAJIbHBIM IIyTE€M IIPU IEPBOHAYAIBHOM Pa3BOPO-
Te MamuHbl Ha yroa 0,92°, mokazanbl Ha puc. 3.31.
OKCNepUMEHTAJIbHO TOATBEPXKICHO, YTO CHCTEMa
YIpPaBIEHUs C YKA3aHHBIMHU DPETYJIATOpaMU B Ips-
MO 1 00OpaTHOM EeTH CTPEMHUTCS YCTPaAaHUTh OTKJIIO-
HEHUsI MalllMHbI U 3aIaHHOTO HanpasieHus. Pacder-

2

Omunoesere €M

Has 3aBUCHMOCTD M DKCIEPUMEHTAIbHAS TTPAKTHYIE-
CKH COBIQIAIOT, YTO TIOATBEPKIAET TOCTOBEPHOCTH
MIPENIOJIIOKEHUH ¥ TEOPETUYECKH IMOJNyYCHHBIX 3a-
BUCHUMOCTEM.

OTKJIOHEHHE MAIIUHBI (IIEHTPAILHON TENEKKN) HE
npeBbicuT Topora gyBcTBUTENbHOCTH [ICK (0,02 ™)
MpU OTCYTCTBUHU Bo3MmylleHui. [Ipu sTom onHa U3
IITaHT TIOCTOSIHHO OyZIeT KacaTtbCsi W CKONB3UTH I10
HaTpaBISOIIEMY TPOCY (KOHEYHAst YacTh PacueTHON
Tpaekropun). OIHAKO CYIIECTBEHHYIO POJIb MIPAIOT
BO3MYIIAIOIINAE BO3JEHCTBHSI, 0COOCHHO 0Opa3yemasi
KOJIesI, TPSIMOJIMHEHHOCTh TPOKIIAJIKA HAIPaBJIsiO-
meit (puc. 3.31, xpusbie 2 u 3).

[lpr HanMW9YM¥M KPUBU3HBI TIPOKIIAIBIBAEMOM TpPO-
COBOM HAIpPABISIONICH, OTKIOHEHHS TPAaeKTOPUHU
kojieeoOpazoBanus (ot -30 mo +40 cM) u 1p. cucte-
Ma YIMpaBJICHUS C JaHHBIMH PETYJISTOPAMU TAKKE
CTPEMUTCSI UCIIPABUTh M YCTPAHUTH BIUSHUEC BO3MY-
MIAIOTUX BO3ACHCTBUM. Mammaa OyaeT IpomaoInKaTh
YCTOHYHBO (PPOHTAIBLHO JABHUTATHCSA TIO OPOIIAEMOMY
TIOJTIO.

Perynsropsl cucTeMbl yIpaBlIeHUs] MAIlIMH MOTYT
BKJIIOYaTh B ceOsl APYryl0 KOMOMHAILIUIO JHHAMHUYeE-
CKHUX 3BCHBbCB, HEIPEMEHHBIM YCIOBHEM KOTOPBIX
TOTDKHBI OBITH KOHTPOJB YINIa TTOBOPOTa (CKOPOCTH
CMEIIEHHs) U 0CEBOE OTKIIOHEHNE MAITHHBI.

r

——

e

ﬁfcc?,.a,hww;? rSTE, M ]

Puc. 3.31. Tpaexmopus dsusicenusi yenmpanohot menexcku QUM «Kybanw-J1» no opowaemomy yuacmky
¢ cucmemoti ynpasnenusi: 1 — meopemuyeckas mpaekmopust O8UNCEHUsL YEHMPATbHOU MeNeHCKU MAULUHbL
npu HauaibHol ee ycmanogke nood yeiom ¢=0,92° u o — pakmuueckoe 3navenue; 2, 3 — IKCNepUMEHMAIbHbLE
OMKIOHEHUSI YEHMPATbHOU MENEHCKU MAUUHBL NPU HEOOHOKPAMHOM OBUICEHUU MAWUHBL U 00paA308asuiell Koneu
COOMBEMCMBEHHO 0N HAYANA K KOHYY nois (kpueas 2, A — pakmuueckoe 3nauenue) u 06pammom Hanpasienuu

* « o
(kpusas 3, ~ — gpaxmuueckoe 3nauenue) om 60IMYWAIOWUX 6030CUCMEULL Y,
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Taxum 0Opa3oM, 10KAeBaTbHAS MAIIMHA KaK 00b-
eKT YIIpaBJieHUS 10 OOKOBOMY OTKJIOHEHHIO MOXKET
OBITh JIMHEHHOW 1 HETMHEHHOM, IPeICTaBIeHa OTHUM
MPOMOPIIUOHATBHBIM U JIByMSI UHTETPUPYIOLITUMH JIH-
HAMUYECKMMHU 3BeHbsIMH. KoadduimeHt nepenauu
MOXKET MEHSTHCS TSI KaKJIOH KOHKPETHON MAaIlInHbI
B 3aBHCHMOCTH OT €€ KOHCTPYKTHBHBIX TapaMeTpPOB
(L, v,), cniocoba ynpapieHus U BbIOOpa MecTa JUis
KOHTPOJISI OCEBOTO CMEMICHHUs, OCEBOH KOOPIUHATHI
KOHTPOJIMPYEMOT'O 2JIEMEHTA MALIUHBI

Jlnst yCTOWYHMBOTO M 3aTyXarollero mpoiecca 00-
KOBOTO OTKJIOHEHHUSI MAIIUHBI PETYISTOP CHUCTEMBI
VIIPaBJICHUS NOJDKEH OBITh, KAK MUHUMYM, JTHHAMH-
YECKUM (POPCHPYIONIUM 3BEHOM, CTOSIIUM B €€ Mpsi-
Moit nim oOparHoii nenw. [pocTeiimeit peannzanueit

TaKOTO 3BEHA SIBJIIETCSI BBIHOC YCTPOMCTBA KOHTPOJIA
OTKJIOHEHHUsI BIIepe]] MO XOAy MAIlWHBI Ha IITaHTe.
[TpryeM TEXHUYECKH LIeJIecO00pa3HO NIPUMEHSTh He-
JMHEHHBIE KOMOMHUPOBAHHBIC PETYIISATOPbI, KOTOPHIE
HEPENKO IPUBOJAT K IOMEXOYCTOMUUBOCTH, ITOBBILIIE-
HUIO KaueCTBA PETYIUPOBAHUS U IOJIUBA, CHUKCHHUIO
UX CTOMMOCTH. B KauecTBe TaKOro peryisTopa MOX-
HO WCIIOJNB30BaTh PETYASATOp MammHbl «KyOaub-JI»,
BEIHECCHHO Ha Oalike Ha 3 M.

Jlnsi 0ObEeKTUBHOW OLIGHKH TEOPETHYECKUX MOJIO-
JKEHUM U NOIMY4YEeHUs] JOCTATOYHO ITOJIHOTO IPEICTAB-
JICHUSI O XapakTepe MEePEXOAHbBIX MPOLIECCOB OTKIIOHE-
HUSI MAIlIMHBI OBUTH TTPOBEIEHBI SKCIIEPUMEHTAIEHBIE
UCCIIEIOBAHMSI, KOTOPBIE MOATBEPIMIIN JOCTOBEPHOCTh
MIPEATION0KEHUH U MTOTyYEHHBIX 3aBUCUMOCTEN.

3.2.3. MHo2o0MopHbIe wupoko3axeamHble doxoesasibHble KosleCHbIe mpy60ornpoeodbi
no3uyuoHHoz20 delicmeust

IMpeaHa3HaYCHBI /ISl TIOJIMBA JIOXK/ICBAHUEM HU3-
KOCTEOEIILHBIX 36PHOBBIX, HEKOTOPBIX BHJIOB OBOIIIC-
0axueBbIX M TEXHUYECKUX KYJIBTYpP, MHOTOJICTHHX
TpaB, JIyroB u mactow [3.12; 3.14].

bazoBoit MammHO#M s pa3pabOTKU psjia MOJH-
(bukanuit SBISETCS OXKICBaIbHBIN KOJIECHBIA TPYOO-
nposox JKIII-64 «Bomkanka».

Texnuueckasi xapakTepucTuka aoxkaeBajsnoil Mamunsl JIKII-64 «Bokanka»

Tumn yctaHOBKU

Bogonctounuk

KoHncTpykTHBHas [UIMHA YCTaHOBKH (JIBYX KPBUIBEB), M

JlmuHa oTHOM CeKIMu, M
PaccTostHIEe MEXKITY OPOCHUTEISAMH, M

Pacxom BozeI ABYMSI KPBUIBSIMH TIPU JTTHHE KaXKI0U
o 400 m, n/c
[aBnenue Ha rugpanre, MIla
NHTEeHCUBHOCTD OIS, MM/MHUH
PaccrosiHue Mexay rufipantaMu, M
Bericora TpybonpoBosia Haj MOYBOMH, CM
ITnomane, ra:
oOciTy)xuBaeMas 3a Ce30H
TTOJTBaeMasi C OJTHOH TTO3UIIH TTPH TIOTHOH JUTHHE KPBI-
JBEB
CKopocTh TIepeMenIeHns, M/MHH
[TpuBog
JlonmycTumblii yKIOH
CMeHHas TPOU3BOAUTENHHOCTD (32 8§ U IpU HOpME TIOJTHBA
300 m*/ra), ra
Koaddunuent ncronb3zoBanust pabodero BpeMeHH CMEHBI
npu Hopme mosuBa 300 m*/ra
OO0mras Macca, Kr
OO6ciy>KMBaIOIINI epcoHa

CaMOXOJTHBII IO ICBAILHBINA TPYOOIIPOBO]
MMO3UI[HOHHOTO JEHCTBUS
OT THJPAaHTOB 3aKPBITON CTAIMOHAPHOW WK Pa30OpHOI
OpPOCHTEIIBHOM CETH C BOAOMIOAAYCH CTaIMOHAPHBIMU
WM TICPEIBHKHBIMHA HACOCHBIMU CTAHIUSIMH
10 395,8 M x 2 - 791,5 M (MOKET U3MEHSITHCS
B 3aBHCHMOCTH OT KOJIMYECTBA CEKIIMI)
12,6
10 800
110 62,7 (MOXET U3MEHSATBCS B 3aBUCUMOCTH OT JIJTHHBI
KpblLJa, T. €. KOJINYECTBA CEKILIN)
0,42-0,5
0,25-0,3
18
89
70-100

1,44
9
OT JIBUTATEISI BHYTPEHHETO CTOPAHHS MOIITHOCTRIO 4 JI.C.
1o 0,02
5,2

0,85

5430
OJIMH YEJIOBEK Ha JBE-TPH yCTAHOBKH
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[lInpoko3axBaTHbBIE MHOTOOIIOPHBIE KOJECHBIE
noxnaesarenn  JIKH-80, JIKD-80, JAKII-64A,
JKI-80 «Oxka», TKY-100, paspaboranHbie Ha Oase
JKIII-64 «Bomkanka», OCYIIECTBISIOT MPEINOCEB-
HbIE, MTOCa0YHbIe (TIPU MOCAJIKe paccajbl U CaXeH-
1IeB), BereTallMoOHHbIE (Pa3TUYHBIMA HOPMaMH), TPO-
THUBO3aMOPO3KOBBIE BU/IbI II0JINBA.

VYerpolicTBo KonecHOro Aoxaenarens (puc. 3.32)
COCTOMT M3 JIByX IOJMBHBIX KPBUIBEB, PACIOIOKEH-
HBIX 10 00€ CTOPOHBI OpOCHTENbHON ceTH. Kaxmoe
KPBUIO COCTOUT M3 MOJUBHOTO TPyOONpPOBOAA, OMOp-
HBIX KOJIEC, IOKIEBALHBIX allllapaToB, y3Ja MPUCOe-
JUHEHUs], IPUBOIHOM TEJICKKU C IBUTATEIIEM.
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Puc. 3.32. Obwas cxema ycmpoticmea KoiecHvlx
0001c0e8abHBIX MPYy60oNpP060008: 1 — opocumenvhbill
mpybonposoo; 2 — y3ei npucoeOuHeHus;

3 — cexyus mpyoonposoda; 4 — npugooHas menesicka;
5 — Osueamens npusoda c pegepc-peoyKmopom;

6 — KOHYeBas 3a2nywKa; 7 — 0024COe8aNbHblIL annapam
C MEXAHUZMOM CAMOYCMAHOBKU; 8 — MOPMO3HOU YROP;
9 — gedyuyee koneco; 10 — onoproe roneco; 11 — euopanm
¢ Konoukou, 12 — emopoe Kpwino

[NepemelnieHre MOTMBHBIX KPBUTHEB C IMO3MIIUH HA
TTO3HIINIO OCYIIECTBIISIETCS METOIOM ITePEKATHIBAHUS C
TIOMOIITBIO JTBUTATENCH JI.B.C. FITH AIIEKTPOBUTaTEIICH.

KonecHble noxaeBaTenu NPUMEHSIOT BO BCEX
30HaX OpOIIAEMOTO 3eMJEeAeNNs], IJle€ MOYBEHHO-
KIIMMATHYECKUE YCIOBUSI TIO3BOJISIOT IMPOBOAUTH
JIOKJIEBAHNE  CEIHCKOXO3SHCTBEHHBIX  KYJBTYP,
pPa3MEeIIeHHBIX Ha y9acTKaX C JIOCTATOYHO CTIOKOM-
HBIM penbedoM ¢ oOmum ykiaonom ao 0,02 u co
CpPEIHUM BETPOBBIM PEKHMOM He Oonee 5 m/c. Ha
y4acTKe HE JIOJKHO OBITh CTOJIOOB, AEPEBHEB, SIM U

JpyTrux npensTcTBuil. TexHomornyeckas cxema Io-
JIMBA C KOJECHBIMH JOKJEBATEISIMH MIPEICTABICHA
Ha puc. 3.33.

[TonuBHOE KpBLIO, COOpaHHOE HA KParo MOJIsl IIPo-
TUB THUJPAHTA 3aKPBITOTO OPOCHUTENS, C MOMOIIBIO
y37a IPUCOEMHEHHSI TIOJCOSANHAIOT K THAPAHTY U
OTKpBIBAIOT 3aABIKKY. 3 opocutens Boma mocty-
nmaeT B Kpbuto. [lox ee HarmopoM CIMBHBIE KIIAIaHbI
ABTOMATHYECKH 3aKpBIBAIOTCS U B paboTy BCTYMArOT
CpeIHECTPYHHBIE N0KEBAJIbHBIE allNapaThl, OpoIIas
y4acTok qoxaem (puc. 3.34).
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Puc. 3.33. Cxema opocumenvHou cucmemul ¢ KOIECHbIMU
oooicoesamensmu: 1 — nacochas cmanyusi;
2 — mazucmpansHulii mpyoonpogoo;
3 — pacnpedenumensvhoiil mpybonposoo ¢ 2UOPaHmamu;

4 — pacnpedenumenvhwiil Kon00eY ¢ 3A0BUNCKAMU
5 — nonueHwvle KPulibsi KOLECHO20 Q0ANCOCBAMENs;

6 — 9KcnIyamayuonHvle 0opoau; 7 — epanuya opoulaemou
nirowaou; L — paccmosinue medxncdy opocumensmu;

B — paccmosnue mescoy euopanmamu

a

0

Puc. 3.34. Obwuii 6uo xonechvix 0odcoesamenell Ha NoauUGe Nacmouuy:
a — ¢ MeXaHUYeCKUM nPUBOOOM Om 0.8.¢C C; 6 — ANEKMPONPUSOOOM OM INLEKMPOCMAHYUU
Ha base waccu T-16M
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[Tocne BpI1aun MOJMBHOM HOPMBI 3aKPBIBAKOT 3a-
IBIDKKY CETH, AaBJCHHUE B TPyOONpOBOAE MaIaerT,
CJIMBHBIE KJIANIaHbl aBTOMAaTUYECKH OTKPBIBAIOTCSA U
BBIITYCKAIOT BOJY M3 TPyOOIpoBoja. 3aTeM OTCOeau-
HSIOT OT TUJPaHTa y3eJl MPUCOETUHEHNS 1, 3aIlyCTHB
JIBUTATEJb, MIEPEKATHIBAIOT MOJUBHOE KPBUIO HA HO-
BYIO IIO3MLUIO K CIIEAYIOIIEMY T'MIPAHTY. 3arylInB
JIBUTATEIb, MOJKIIOUAIOT y3€J IPUCOECINHEHNS K TH-
JIPAHTY U OTKPBIBAIOT 3aJBHKKY.

AHaJOrMyHbple ONEpali MPOBOASAT CO BTOPBIM
KpBUIOM W 00a KpbUla paboTaloT OJHOBPEMEHHO.
CMmeHa Mo3uLuit TPOU3BOAUTCS MTOOUYEPETHO.

BrIcOKass TPOM3BOOUTENBHOCTD JIOKICBAIBHBIX
KOJIECHBIX TPYOONPOBOIOB M XOPOILEe KaueCTBO IIO-
nuBa 00eCreurBalOTCS TOJIBKO B TOM cllydae, eciid
TEXHOJOTUYECKHE CXEMBbI €€ pabOThl COCTABJIEHBI C
Y4ETOM TEXHHMKO-3KCIUTyaTallMOHHBIX BO3MOKHOCTEH
MAIIMHBI, a TaK)Ke TPeOOBAaHUI MOYBBI U PACTCHUN K
BOJTHOMY PEKHMY.

IIpn opranuzanuu TEeppUTOPUH  (pa3MEIIEHUN
CEBOOOOPOTHBIX TIOJNEH W OpPOCHTEIBHOW CEeTH) W
BBIOOpPE TEXHOJOTMYECKUX CXEM PadOThl KOJIECHBIX
TpyOONPOBOJIOB CIENYET CTPEMHUTHCSI K TOMY, YTOOBI
MPOJODKUTEIFHOCTh TOJMHMBA TMONIA (y4acTka) ObLia
MUHUMAJIBHOW U B TO € BpPEMs pacxof, KOJIECHBIX
TpyOONPOBOJOB HE 3aBBILIAJICS.

[Ipoa0KUTENBHOCTE PA0OThI  JIOKIECBAIBHBIX
KOJIECHBIX TPYOOTIPOBOIOB HA MO3UIIUU 3aBUCHUT OT
pabouero pacxoja MallWHBI, MOJUBHON HOPMBI H
3aTpar BOJIbI HA UCIIAPESHUE B MOMECHT JIOXK/ICBaHUS,
muH (3.11):

(3.11)

TJIe 71 — MTOJIUBHAS HOPMa, MM;

p — UHTCHCUBHOCTH A0, MM/MuH (3.12);

J3 — K0o3pPUIUEHT, YUUTHIBAIOIINHA TTOTEPH BOJBI
Ha UCTIapCHHUE.

(3.12)

rjae O — pacxoj MallluHbI, JI/C; W — MoJIuBaeMast ¢
MO3ULNH TUIOIMIAb, M.

Bech psiji 10K ACBaIbHBIX KOJIECHBIX TPYOOIIPOBO-
IoB pazpaboran Ha 6aze /IKII-64 «Bomxanka», mo-
3TOMY TEXHOJIOTHUECKUE CXEMbI pabOThI MX WACHTHY-
HbL. [Ipy MpOEKTUPOBAHUK OPOCUTEIILHBIX CHCTEM C
MPUMEHEHUEM IO ICBATBHBIX KOJIECHBIX TPyOOIpO-
BOJIOB HCOOXOIMMO YYHUTHIBATh Pa3IHUNe TECXHUYEC-
CKHX XapaKTePUCTHK MAIIIMH, KOTOPBIC MPEACTABIIC-
HBI B Ta0m. 3.18.

Tabmuma 3.18

OCHOBHBIE TEXHHYECKHE XapaKTEePUCTUKH MOZ[I/l(l)l/IKaI[I/lﬁ JOKIAE€BAJIBHBIX KOJIECCHBIX prﬁonponouon

Moaudukaryy 10XKIeBaIbHBIX KOJIECHBIX TPYOOIIPOBOIOB
[loxa3zarenu
JIKT-80
_ k _ * _ k -
JIKH-80 JIKD-80 TKY-100 O JIKII-64A
Pacxox BoABI MaImHoOM, J1/c 90 90 102 100 85
JlaBneHre Ha BXOJIe B MaIlIH-
Hy, MIla 0,45 0,45 0,55 0,50 0,40
JlnameTp BOAOTIPOBOIAILIETO
Mosica MaIlIMHbI, MM 130 130 150 150 150
[IpuBoa nst nepemenieHus Mexanndeckuii | Onekrpude- | Mexanndeckuii | ['maponpuBon | Mexanndeckuit
MAaIIMHBI TIPU CMEHE TTO3UITHA OT 1.B.C. CKHH OT J.B.C. WJIH OT J.B.C.
3IEKTPUUECKUI

Paccrostame, M:

MEX1y OPOCHUTEISIMU 600 600 800 800 800

MEX/Ty TIO3UIMSIMH (THIpaH-

TaMH)

27 27 27-36 36 24/18

* o
Hpe}lHéBHa‘ICHLI JJI TIOJIMBA BOJOH M ITOATOTOBJICHHBIMHU JKUBOTHOBOAYECCKMMU CTOKAMH.
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3.2.4. [leyxkoHconbHbIe doxdesasibHble azpezambi 4A-100MA u 40A-100B

COBpPEMEHHOE COCTOSIHUE CEIIbCKOTO XO3SUCTBA B
CTpaHe C e¢ MHOTOYKJIAJIHOCThIO (hOPM XO3SHCTBOBA-
HUS XapaKTePH3yeTCs 3HAYUTEIIbHBIM CHUKEHUEM 00b-
€MOB TPOM3BOJICTBA CEIHCKOXO3AUCTBEHHBIX KYJIBTYP
Ha MEJIMOPUPOBAHHBIX 3€MJISIX, B TOM YHCJE U OBOIL-
HbIX Ha OTKpPBITBIX OpomlaeMbix mmomansx. Hemo-
CTaTOYHBIA 00BEM MPOU3BOZICTBA U HECOBEPIIICHCTBO
KOHCTPYKLIMM PAHEE BBIMYCKABLIMXCS TEXHUUECKUX
CPEZCTB IOJIUBA, a TAKKE JUIUTEILHOCTh UX HUCIIONIB30-
BaHUs (00JIee BOCEMU-/ICCATH JIET) CHIDKACT DKCILTya-
TalMOHHYI HAJEKHOCTb, YXYALIAET KAauyeCTBO HOXK-
JIEBaHUsI U CTPYKTYpY MOYBBI, HE NAET OXKHIAEMOTO
ypOKasi CEIbCKOXO35MCTBEHHBIX KyabTyp [3.12; 3.15].

OnHuM U3 HaMPaBICHUM MPAKTUYECKOIO BO3POXK-
JICHHsI OpOLIaeMOro 3eMJIEIeNIusl B CTpaHe SIBIAeTCS
pa3paboTKa MEpONpHUSTHH IO CO3JaHUI0 HOBOH M
CBOEBPEMEHHOMY COBEPILIEHCTBOBAHUIO SKCILIyaTH-
pyeMoi TOXACBalIbHONW TEXHUKU U €€ BOCCTAHOBIIE-
HUIO Ha JEUCTBYIOUIMX OPOCHUTEIBHBIX CUCTEMax Ha
0a3e COBPEMEHHBIX HAyYHO-TEXHUYECKUX JOCTHKE-
HUH, oOecneynBalonIMX YHEprocOeperaonme u Ko-
JIOTHYECKH O€301TacHbIE TEXHOJIOTHH TTOJINBA. DTO TO-
3BOJIUT TPOUTATH CPOK CITY>KOBI TEXHUKH OPOIICHUS
Ha OmmKaiime nsTh-BOCEMb JIET.

HUcxonst u3 TepputopranbHOM U MOYBEHHOM KIaccu-
(hUKaIK TOMMEHHBIX 3eMelTh, OPOILICHUIO JIOKIICBAHH-
€M TIOJJICIKAT MPUPYCIOBBIC U IIEHTPAILHBIC WX YaCTH,
XapaKTEePU3yeMbIC COOTBETCTBCHHO MTOYBAMU JICTKOTO U
TSDKEJIOT0 MEXaHMYECKOTO COCTaBa, YTO U ONPENEINII0
paspabotky um co3manme juisi arperara J(JIA-100MA
JBYX KOMITIEKTOB (Ne 1 1 Ne 2) MaTOMHTEHCUBHBIX JJOXK-
JIe00pa3yroOIUX YCTPOWCTB, OTIMYAFOIIUECS Pa3iny-
HBIM KOJIMYECTBOM, MapaMeTpaMu, CXEMaMH PacCTaHo-
BOK M OOECIICUMBAIOIINE YHEPrOBOAOCOEpETaronme 1
MOYBOLIA/IAIINAE TEXHOJIIOTUH IOJIMBA HA [T0YBAX CPeEll-
Heil (Tabm. 3.24, xomrurekt Ne 1) W HHU3KOM BOIOMPO-
HUIaeMoCTH (Ta0i. 3.25, komruiekT Ne 2).

KoMriekTsl 3HEpProBopocOEperalonmmx M Imod-
BOILIASIINX TOXKIC00pa3yIOIUX YCTPOUCTB (B Jallb-
HEHIIEM — «KOMIUIEKThI») MIPEIHAa3HAYEeHBbl IS yCTa-
HOBKHM Ha JIOKJIEBOM IIOSICE JIBYXKOHCOJIBHBIX [1OXK-
neBanbHBIX arperatoB JIJIA-100MA, paborarommux
JUTUTENIbHOE BPEMSI IIPU OPOLUECHUU OBOLIHBIX, SITOJI-
HBIX, KOPMOBBIX KYJBTYP, MHOTOJIETHUX TPaB, JIyTOB
Y TacTOUII] B YCIOBUSX TOWMEHHBIX 3eMelb Ha JeH-
CTBYIOIIINX OPOCHUTETBHBIX crucTeMax HedepHozem-
HoOM 30HbI Poccuiickoi Denepanuu.

B cpaBHeHUM C CepuIHBIM arperaroM MOJAEPHH-
3WPOBaHHBIC €ro MOAU(HKAIMN OTIMYAIOTCS TEM, YTO
KOMILICKTBI YHEPrOBOIOCOEPETraoUX U MOYBOIIA IS~
HIMX J0KIe00pas3yIouX YCTPOMCTB ¢ MCIOIb30BaHMU-
€M HacajloK HOBOTO TTOKOJICHUSI CO3/AI0T JOMKIb MEJIKO-
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JCTIEPCHON CTPYKTYPBI C BBICOKOW PaBHOMEPHOCTHIO
pacmpeaeneHus ero Mo OpPOIIAeMOi IUIOMAAN U HU3KOU
SHEprueil yrapHoro BO3ICHCTBHS HA TIOYBY U PACTCHUS
(0cOOEHHO B TIEPHO X BCXOMIOB M TIPMKUBIICHUST); 00e-
CTICUHBAIOT DPO3UIHO-0E30IIaCHEIN OB 03 00pa3o-
BaHWMSI TOBEPXHOCTHOTO CTOKA BOIBI M pa30pPBI3THBAHUS
TIOYBBI, PA3IUYHBIX TI0 BOIOIIPOHHUIIAEMOCTH arpodo-
HOB (cpemHel u HU3KOM). OTMEUEHHOE TaKkKe JAOJIKHO
JIOCTHIaThCsl TEM, 4TO (DaKesbl JOKIS HACaJlOK COOT-
BETCTBYIOIIIUX BETBEH JTOXKIEBOTO IOsICA M arperara Ha-
TIPABJISIFOTCS B ITPOTHUBOIIONIOKHEIE CTOPOHEI [3.16].

Cxema 1 (cm. puc. 3.35 0), BKiTrouarornias B ceost 54
neIeKTOpHbIC HACAIKN CEKTOPHOTO JAEWCTBUS, yCTa-
HOBJICHHBIE uepe3 4 M Ha OTKPBLIKaX, IPEJHa3HAYCHA
JUISl TIOYB TIOMMEHHBIX 3€MeNlb CO CPeAHeil BOAOIPO-
HMI[AEMOCTBIO.

Cxema 2 (cM. puc. 3.35 B), BKIIOUaromas B ceos
102 nednexTopHBIE HACAAKH CEKTOPHOTO JEHCTBHA,
YCTaHOBJICHHBIC Yepe3 2 M Ha BETBAX JOXK/IEBOTO IMOsI-
ca, MOMEePEeMEHHO Ha OTKPBUIKAX C MPOTUBOIOIOKHO
HaTpaBJICHHBIMU (DaKkelaMHu WX JCHCTBHS, TpPEIHA-
3HA4YCHA I IMOYB ITOMMEHHEIX 3€MEIb ¢ HU3KOH BO-
TIOTIPOHHUIIAEMOCTBIO.

PazHonanpaBneHHOCTh neiicTBus (hakeroB Haca-
JIOK MIEPBOM U BTOPOU BETBEH JOKIEBOIO IMOsICA arpe-
rara 0OyCJIOBIIUBACT ITOCIIEIOBATEIBHOE M0 BPEMECHU
BO3/ICUCTBUEC X JOXKISI Ha MOYBYy B OTIMYHE OT Ce-
puifHOM MamuHEI (cM. puc. 3.35 a), 9To 3HAYUTENHFHO
CHI)KAeT BEPOSATHOCTH BO3HHKHOBEHHS ITOBEPXHOCT-
HBIX CTOKOB BOJIBI M TIOYBEHHOH 3PO3UH MOWMEHHBIX
3eMeNb. JTO TaKKe IOATBEPIKICHO TEOPETHYECKO-
AKCICPUMEHTAILHBIMUA HMCCICOBAHUSAMU IO OITHU-
MHU3alUHd  KOHCTPYKTUBHO-BBICOTHBIX  TapaMETPOB
HACa/I0K, KOTOPHIMH YCTAHOBJIEHO, YTO TIPH BBICOTE
TIOJIOXKCHNSI HACaIOK arperara HaJ TOBEPXHOCTHIO
opomenuss H=1,5 M cioii moxns monepeMeHHO OT
TIEPBOIA ¥ BTOPOI BETBH JIOXKJICBOTO IOSICA TTOIHOCTHIO
BITUTHIBACTCS B MOYBY 0€3 00pa30BaHUs TOBEPXHOCT-
HOTO CTOKA BOJIBI, IPU 3TOM PACCTOSIHHE MEXIY psiia-
MU HacaJok cocTaBisieT 4 M. C BO3pacTaHUEM BBICOTHI
TTOJIOXKCHUS HACAIOK YBEIIMIMBACTCS BEJIMIMHA CHOCA
JOXKIIST BETPOM, OOECTICUMBAIOIIETO MPEABAPUTEILHOE
YBIIQ)KHEHHE TIOYBHI, U KaK CIIC/ICTBHE, YBEITMYCHUE €€
BITUTHIBAIOIICH CIOCOOHOCTH W JIOCTOKOBOH HOPMBI
nojuBa (He menee 100 m/ra). DTO B KOHEYHOM CUe-
T€ JIOJDKHO OOYCJIOBIMBATH YMEHBIIICHUE PACCTOSHUS
MEXy psAJlaMy HAacaJIoK (BETBAMU JIOKJIEBOTO T05Ca),
YTO OTMEYAeTCs Y CEPUHHOTO arperara, KOTopoe IpH
YBEIUYEHUH BBICOTHI TTOJIOKEHUS KOHIIEBBIX 4YacTeil
koHconel ¢pepm 1o H =3,5 m cocrasnser 1,6-1,8 m.

PaccranoBka MOEpHU3UPOBAHHBIX HACATIOK KOM-
ruiektoB Ne 1 u Ne 2 mpuBenens! B Tabu. 3.19 u 3.20.



Tabmuna 3.19

PaccranoBKa M KOMIUIEKTALMS YHEPTroBO10COePeraloluMu U MOYBOLIAISLIMMH 10/K1e00Pa3yI0IHMU
yerpoiicrBamu arperara JIJIA-100MA 1151 Ho4YB MOfiMEHHBIX 3eMeJIb CpeIHeii BOTonpoHUIaeMocTH (KoMIiekT Ne 1)

Homep nanenu K I 11 111 VI A% VI | VII | VIII | IX X XI | XII | XIII
Howmep nHacaaku K 1 2 3 4 5 6 7 8 9 10 11 12 13
Muamerp coma Ha-

CaJKH, MM 17 13 13 13 12 12 12 12 12 11 11 11 11 11
Yuco | Ha KOHCOJIb 1 2 2 2 2 2 2 2 2 2 2 2 2 2
HacalloK | ya arperar 2 4 4 4 4 4 4 4 4 4 4 4 4 4

Ipumeuanne. Tun Hacanok Ne 1-13 — kopoTkocTpyiiHble, 1e(IEKTOPHBIE CEKTOPHOTO ISHCTBUS; K — KOHIIEBAs C JIOKKOOOPa3HBIM
e PIEKTOPOM.

Ta6muna 3.20

PaccTaHoBKa M KOMILIEKTALUs SHEProBogocOeperaloiMi U MOYBOIIAAAIUME A07K1e00pa3y0IUMHU
yerpoiictBamu arperara JI/IA-100MA 115 mo4B noiiMeHHBIX 3eMeJIb HU3KO0i BOTONMPOHHUIIAEMOCTH (KOMILIEKT Ne 2)
Howmep nanenu K I 11 m | vi | v | vI | VII |VIII| IX | X | XI XII XTI
Homep Hacanku k | 1,2 | 3,4 |56)7,8 /9,10 11, | 13, | 15, | 17, | 19, | 21, | 23,24 | 25
12 | 14 | 16 | 18 | 20 | 22
Juamerp coruta Ha- 15 1951959019090 1|90 908585858585 8580 80
Ca/IKH, MM
Yucino | Ha KOHCONb | 1 4 2,2 4 4 4 4 4 4 4 4 4 2,2 2
HACANOK | ya arperar | 2 8 4,4 8 8 8 8 8 8 8 8 8 4,4 4

Mpumeuanne. Tum Hacagok Ne 1-25 — KOPOTKOCTPYHHBIE, Ie(IEKTOPHBIE CEKTOPHOTO JIEHCTBUSL; K — KOHIIEBAsI C JIOKKOOOPA3HBIM
e pIeKTOPOM.

K — xoHI1IeBast MaHENb;

I-XIII — Homepa naHenel KOHCOJIH;
1-13 — mopsAKOBBIE HOMEpa
KOPOTKOCTPYHHBIX Ie(ICKTOPHBIX Ha-
CaJlOK KpyTroBOIO AEHCTBUSI;

K — KOHIIEeBas HacaJiKa C TUIOCKUM
nedaexTopoM

K — xoHIIeBast maHenb;

[-XII-HoMepa nanenei KOHCOH;

1-13 — nopsaKoBbIE HOMEpa
KOPOTKOCTPYHHBIX JIe(pIIEeKTOPHBIX Ha-
CaJIOK CEKTOPHOTO JCHCTBHS;

K — KOHIIEBas HacajKa

C JIOXKKOOOPa3HBIM Je(IeKTOPOM

K — xonmeBas nauenn,

I-XII — HomMepa naHenel KOHCOH;
1-25 — mopsinkoBBIe HOMEpa
KOPOTKOCTPYHHBIX JIe(DICKTOPHBIX Ha-
CaJIOK CEKTOPHOTO JICUCTBUS;

K — KOHIIEBasI Haca/ika

C JIOKKOOOPA3HBIM e PICKTOPOM

Puc. 3.35. Cxemot paccmarnosku 002ic0eobpazyiowux ycmpoucmes na 00dicoesanrvHulx azpecamax JJ/[A-100MA
U Kapmol GopmMuposaHusi 00HCOs: a — Cepuliiblil;, O — MOOEPHUUPOBAHHDIL OJIsL NOYE CPEOHEll U NOHUNCEHHOU
B000NPOHUYAEMOCU, 8 — MOOEPHUSUPOBAHHDBILL OJisl NOYE HUZKOU 6000NPOHUYAEMOCTNU
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YcraHOBKAa MOJEPHU3MPOBAHHOTO KOMIUIEKTa Ha-  TEJbHBIE IIOKA3aTeId CEPUIHOIO U MOAEPHU3UPOBAH-
CaJIoK TpuBe/ieHa Ha puc. 3.36, a OCHOBHBIE CPaBHHU- HBIX arperaroB — B Ta0m. 3.21.
KoHcTpykTHBHASI cXeMa OO0mmii BuI
Paszmenienne Ha MalIuHe

a
1 — Hacajaka;
2 — IepEeXOTHUK;
3 — matpy0ok
'
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|
= —-71/3/ g ==
1 — Hacazka; 2 — mydra
6
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|
|
|
|
|
[ll
|
danay
8 i AS
a5
~

1 — Hacazaka; 2 — maTpy0oK

Puc. 3.36. [leprekmopHbie Hacaoxku cekmopHo2o 0eticmeusi: a — Ha OMKpbLIKe;, O — Ha mpyoe;
6 — KOHYegast
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Taomuna 3.21

CpaBHuUTe/IbHAs TEXHHYECKAasl XapaKTePHCTHKA CePHITHOr0 M MOJePHU3UPOBAHHBIX [10K/1eBAJIbHBIX arperaToB

JAOA-100MA
Arperar
MOJIEPHU3UPOBAHHBIN
C KOMILTIEKTaMu
ITokazarenu o
COPHHHLIT Ne 1 (ans nous co cpen- No 2 (m1st TOYB ¢ HU3KOM
HEH BONOMPORHIACMO= | OIPOHHLACMOCTBIO)
CTBIO)

Pacxox Bomsl, 11/c 13045 10045 10045
Hanop Ha Beixoze u3 Hacoca, MIla 0,37 0,27-0,3 0,25-0,28

Tun 1oXaeBaIBHBIX HACAJIOK:
OCHOBHBIX
KOHIIEBBIX

HednexTopHBIE KPYTO-
BOI'O JEUCTBUS C IIO-
CKUM J1e(hIeKTOPOM

JledekTopHBIE CEKTOPHOTO MSHCTBHUS CO Ce-
pudeckuM aediaeKTopoM

CxeMa pa3MeleHHsi OCHOBHBIX HACaJ0K

CynpoTHBHO Ha OT-
KPBUIKaxX C [IaroM 4 M

B maxmarnom 1o-
PAJIKE Ha OTKPBUIKAX C

CynpoTHBHO Ha OT-
KpBLIKaX ¥ TPyOOmpo-

marom 4 M BOJIax C IIaroM 2 M

Yucio HacagokK:

OCHOBHBIX 52 52 100

KOHIIEBBIX 2 2 2
Jwnamerp corua HacaaKu, MM:

OCHOBHOM 12-14 11-13 8-9,5

KOHIIEBOH 22 17,0 15,0
CpemHsisi HHTCHCUBHOCTD IO, MM/MUH 3,8-4,3 2,5-3 2,5-3
Cpennuii [uamMeTp Karuid, MM 1,5-1,7 1,1-1,3 0,8-0,9
Koadhdumment r¢pdexrnBHOTO MMONMMBA o0 0,6 0,75 0,8
Pa3mepsl monockl 3axBara J0KIEM, M:

LIMpUHA 120 120 120

JUIMHA 16 18 18
Bexoxectb pacTenuii (Ha npumepe
MOPKOBH), % 70 90 92
Pacxon TonnuBa, Kr/ra 14,8 11,3 10,6

HoxneBanpnbiii arperar JIJIA-100MA 3abupaer
BOJly B JIBUKCHUU U3 OTKPBITHIX KaHAOB. [Ipu Oma-
TONPUSATHBIX YCIOBUSAX pelibea M MOUYBbI BCS BHY-
TPUXO3IMCTBCHHAS] CETh TAKMX CHUCTEM, BKIIIOUAs U
pactpeneTnuTeNd Pa3THnIHBIX TTOPSIKOB, MOXKET OBITh
TTOJTHOCTBIO OTKPBITON. IIpu cinoxHOM penbede niu
MEXaHUYEeCKOM ITObeMe BOBI TMOJBOISAINAS U pac-
MIpeNeIUTENbHAs] CeTU WM UX OTICNIbHBIC YYACTKH

JIeTaroTCs 3aKphIThiMU (pucC. 3.37).

LU,

OpocuTenbHas CETh COCTOUT W3 3eMJISTHBIX KaHa-
JIOB, HIYUIMX MapajulebHO APYT IPYyry Ha paccTrosi-
Huu 120 M, 9TO COOTBETCTBYET pabouei MIUpUHE 3a-
XBarTa J0KJIeBaJTbHOTO arperara.

[Tpu monmBe nokaeBanbHbIC arperarsl J1JIA-100MA
COBEpIIIAI0T TIOBTOPHBIE MPOXO/IBI BAOJH KaHAOB. [1o
OKOHYaHWU II0JINBA HA OJHOM OPOCHUTEILHOM KaHa-
ne arperar J[/IA-100MA nepeesxaer Ha Clemyro-

Puc. 3.37. llonuse acpecamom [{/{A-100MA
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PaspaboranHble KOMIUIEKTBI MaJOMHTECHCHUBHBIX
JTOK1€00Pa3yIONINX YCTPOUCTB I ABYXKOHCOJIb-
HbIX JoxkaeBalbHbIX arperaroB JIJIA-100MA na
JIEUCTBYIOIUX OPOCUTEIBHBIX CHCTEMaX JOJKHBI
o0ecneunTh CIeAYIONNE MOKa3aTe I paboThl arpe-
rara:

e MIPOJIICHHE CPOKa CITY’KOBI pabOTAIOIIHX arpera-
TOB Ha TISITh-BOCEMB JIET 0€3 3HAYUTEIHBIX JOMOTHH-
TEJIhHBIX KalTUTAIBHBIX BIOKEHUI;

e olecriedeHue SPO3UIHO-0E30MACHOTO M IHEP-
roBojiocOeperaromniero nojuea 6e3 o0pazoBaHUs TO-
BEPXHOCTHOTO CTOKQ;

® CHIDKCHHUE TTOTePh OPOCUTEHHON BOMEI 10 12%,
pacxoza toruBa Ha 18-20%;

® TIOBBIIICHUE YPOXKAHHOCTH CEIhCKOXO3SHCTBEH-
HBIX KynbTyp Ha 10-15%;

® YMCHBIIICHUE KOJUYECTBA O3CJICHCHHBIX (Oro-
JIEHHBIX) KOPHETUTONOB Ha 4-5% (W3-3a YMCHBIIICHUS
pa3MbIBa TPAJIOK).

Pa3paborannbie komruiektsl Ne 1, 2 MoryT OBITH
BHEPEHBI IPY MOAEPHU3AINH IBYXKOHCOIHHBIX JOXK-
neBanbHbIX arperatoB JJIA-100MA nHa paeiicTByro-
IIMX OPOCUTEIBHBIX CHCTEMaX IPH HEKOTOPOM YTOU-
HEHUU MapaMeTpoOB B pa3iIu4HbIX peruoHax Poccuii-
ckoii deaepalinu.

Ha Bonrorpajickom 3aBojie OpOCUTEIIbHOM TEXHU-
KH OCBOEHO CEpUITHOE MPOW3BOJICTBO ABYXKOHCOIb-
HOoro aoxknaeBanbHoro arperara JJA-100B, arpe-
raTUpPyeMOro TPAaKTOPOM CO CMEUICHHOW KaOWMHOM
HAT-75XC4 (puc. 3.38). OCHOBHBIC TEXHUYECKHE Xa-
PaKTEepPHUCTHKH arperara IpuBeeHbI B Ta0I. 3.22.

JoxnesamsabIi arperar JIJIA-100B mo TexHOIOTHI
PpabOTHI ¥ KOHCTPYKTHBHON KOMITOHOBKE B OOIIIEM TUIAHE
aHaJIOTM4UeH JoxkaeBalbHOMY arperary JIJIA-100MA.
st moBeIieHus kayecta nonusa, [1JIA-100B ocHa-
H1aeTcsi KOPOTKOCTPYHHBIMU J1e(IIEKTOPHBIMU Hacal-
KaMH CEKTOPHOTO JICHCTBUS, pa3paOb0TaHHBIMU paHee
Ut MonepHam3anuy arperara JIJIA-100MA.

Ta6muna 3.22

Texnnueckas xapakrepucruka JI/IA-100B

Pacxon PaGouas ckopocTh, KM/4 Tpancnioprras | Crofi noxas lupuna
Hanop, m CKOpOCTb, 3a OJIUH TNIPO- ["abaputHble pa3mepsl, M
BOJIBI, JI/C 3axBaTa, M
BIIEPEN Hazajg KM/4 X0Z, MM
130 37 Ho 1,07 0,6 4,27 5,0 120 6,15x111,14x5,09
100 34 Jo 1,07 0,6 4,27 3.9 120 6,15x111,14x5,09

Puc. 3.38. [loswcoesanvruiii acpecam JJ/[A-100B
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4. LWNAHIO-6APABAHHBIE OOXOEBAJIbHbBIE
MALLWHbI

B mnocnegHue rozxel 3HAYMTENBHO YBEIMUHICS
MapK [UIAaHTOBBIX JOXKJeBaTeNel 6apadaHHOTO THIA:
UX JIOJI1 B CTPYKType Iapka TeXHuKu nosmsa Poc-
cuiickoii deneparun npessimaer 5% npu MIIO0MIA N
nmonmBa 6omee 100 TeIc. Ta. B mepcrekTuBe gaHHAsS
TEXHHKa MOXeT oOciyxuBath 10 20% opoliaeMpIx
3emensb [4.1;4.5;4.10].

OCHOBHBIE JOCTOMHCTBA 3TUX MAIHH:

® BBICOKAsi CTENICHb aBTOMATH3allMH Tpoliecca 1o-
TIMBA;

® IpoCTOTa PabOTHI U HATAJIKH;

® BBICOKAass MOOWJIBHOCTh W aNalTHPYEeMOCTh K
KOH(UTypaluu MoJIMBacMbIX Y4aCTKOB;

® BO3MO)KHOCTbH PaOOTHI Ha OOJBIINX YKIOHAX.

OCHOBHBIE HEIOCTATKH:

® [IOTPEOHOCTh B TPAKTOpAx IPU TEPEMELICHUH
MEK/Ty TO3UIMSAMH U ITOATOTOBKE K IOJIHBY;

® HEOOXOIMMOCTD BBICOKOTO JIaBJICHHS Ha BXOJC B
MallIHY;

e OrpaHWuYEHHE JWAlla30Ha NPUMEHUMOCTH IPH
UCIIONIb30BAHUM  JIANIbHECTPYHHBIX  JIOMK/IEBAIBHBIX
arnmaparos.

4.1. Knaccudmkaums, KOHCTPYKLUA U TEXHONOMMA paboThbl WaHroBbIX
noxpeBaTtenen 6apab6aHHoro Tuna (LWAOBT)

[IpencraBnsaror coboi AOXKIEBATbHBIC MAITHUHEI,
MPOBOASIINE MOJHUB NPU MEPEMELICHUM J10K/1€BaJIb-
HOTO annapara (J0KIeBaJIbHON KOHCOJIH) MO IJI0IIa-
Iy opoleHust. Pazmepsl moauBaeMoii mosoCk (AauHa
Y [IUPHUHA) 3aBUCAT OT JJIMHBI IIJIAHTA, TI0 KOTOPOMY
BOJIa MMOCTYTACT K IOKICBATLHOMY ammapary (JIoxie-
BaJIbHOM KOHCOJIN), ¥ paJinyca MOJIMBA J0XKAEBaIbLHO-
O anmnapara Wid IHPUHBI TOJIOCHI TOJIMBAEMOMN T0XK-
JIeBaILHOM KOHCONBIO [4.2; 4.3;4.4; 4.8; 4.9].

B 3aBucumoctu ot ycnosuii HIJIBT moryt pa6o-
TaTh C MPUBOAOM OT TUAPOTYPOUHBI, TBUTATEIS BHY-
TPEHHETO CTOPAHUS WU DJICKTPOJBUTATETIS.

Ha nauansnom stane pazsutus LIJIBT nonpasne-
JSUTUCh Ha JBa TUIA: C MOJIMATUICHOBBIM LUIAHIOM,
HaMaTbIBaeMbIM Ha OapalaH, U ¢ II0CKOCBOpaYHBac-
MBIM PYKaBOM. B COBpEeMEHHBIX YCIOBHUSX IIUPOKOE
pacrpoCTpaHeHUE TOTYYUIH TOIHKO MIJTAHTOBBIC JOXK-
nesarenu ¢ IIDT nuranrom, HamMaTbIBAEMBIM Ha CIIE-
[IHaTLHBIA OapabaH.

Kiaccnueckass KOHCTPYKTUBHO-KOMIIOHOBOYHAS
cxema HI/ZIBT nmpeanonaraer Haluyue CICAYIOIIUX
Y3JI0B U YCTPOUCTB (puc. 4.1):

1. Hamorounblii OapabaH ¢ KaTylIKOW, YCTaHOB-
JICHHBIA Ha OJTHO- VI IByXOCHOE IIIACCH C THEBMOKO-
necamu. bapabaH (kaTyimrka) pa3MeniaeTcsl Ha IMaccu
BEPTUKAJIBHO.

Bapaban cMOHTHpPOBaH Ha pame C OIIOPHO-TIOBO-
POTHBIM YCTPOMCTBOM, Oyiaromapsi KOTOPOMY OH
MOXKET MmoBopaumBarbest Ha 360°. IlpuBox omopHO-
MTOBOPOTHOTO YCTPOMCTBA — PYYHOTO U THIpABIHUC-
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CKoro tuna (0T TUAPABIMKU TpakTopa). g nmpenor-
BpalleHusi OBICTPOTO Pa3MaThIBaHUS IOIMITHICHO-
BOTO IIUIAHTA WJIM OCNaOIEeHUsI €ro BUTKOB BO BpeMs
nepemenieHuss OapabaH cHaOxaeTcs aBroMaruye-
CKHM TOPMO3HBIM YCTPOMCTBOM.

2. IlonMATUIICHOBBIA MUIAHT, Pa3MaThIBAEMBIN C
OapabaHa Trepen TOJIMBOM M HaMaThIBAEMBIN Ha HETO
B IIpollecce IONMBa B HECKOJbKO cioeB. llonepeu-
HOE CEUCHME LIJIAHTa MOCTOSIHHO 10 BCEH €ro JUINHE.
HomenknaTypa HCHOIB3yeMBIX HUIAHTOB JI0BOJIBHO
Oonpmas. Yame Bcero ucnonsdytorcs 19T mmanru
¥32, 50, 63, 75, 90, 100, 110, 125, 140 mm ¢ pabouum
nasierneM Bonsl 1,2 MITa.

[Ipumenenue nmmanra guametpom domee 140 MM u
uHOH Oonee 550 M He pakTUKyeTcs. ITO 00yCI0B-
JIEHO 3HAYMTEIbHBIMU DHEPreTHYECKUMH 3aTpaTaMu
U OONBIIUMH THAPABINYCCKIMU OTEPSIMH T10 JUTHHE
[IUTaHTA.

3. IlpuBox mist HamoTodHOTO OapabaHa (KaTyI-
KHM), B Kaue€CTBE KOTOPOIO HMCHOJB3YIOTCS BOISHON
JBUraTeib MOPIIHEBOrO THIA (Ha MAJbIX MallMHAX C
pacxonoM 10 S 1/c), paauaibHas peakTUBHAs TypOu-
Ha C MPHUBOIOM Ha MAcisSHBIA THIPOMOTOP, BOJSHASA
TypOHMHA C CHCTEMON MEXaHMYECKUX Tepe/iay, IBUTa-
TeJIb BHYTPEHHETO CTOPAHUsL, HIEKTPOIPUBOL.

W3 nepednciieHHbIX TUIIOB NIPUBOJIOB Yallle BCETO
NpUMEHSETCsl BOASHAs TypOMHA C CUCTEMOW Mexa-
HUYECKUX Iepenay, KoTopas oOecrednBaeT OeccTy-
MEHYaTOe PETyIMpPOBAHHE CKOPOCTH TepeMeIeHUs
JIO/IEBAJILHOTO ammapara 1Mo OpoIlaeMoN IUIONIaan



Y BbIJIaYU 33J]JaHHOM MOJMBHOW HOPMBI, a TAK)Ke BO3-
MOKHOCTb ITOJIMBA 3arpsi3HEHHON BOJIOM.

Puc. 4.1. Ocnosnvie y3znor u demanu LLJ{BT:

A — pama LLIJIBT: 1 — ms2ogulil (mpancnopmupogoy-
HbILL) KPIOK, 2 — ONOPHbILL OOMKpan; 3 — NHeBMOKoLecd;
4 — konécnas oce; 5 — onopro-nogopomuasn niamegpopma;
B — osuorcumenv LLIJ[FT: 6 — mypouna; 7 — 3auumrbiil
Koxcyx; 8 — kopobka nepeday; 9 — cmoiiku u onopol
odoorcoesamens; 10 — wikagh ynpasnenus 0odxcoesamenem;
11 — mopmos; C — bapaban (kamywra) LLJIBT:

12 — wapnup coedunenus; 13 — onopnas eunxa;, 14 — [1OT
winane; 15 — 3ybuamolii eeney bapabaua;

16 — negozspammuas 3awénxa; D — mexanuzm
Hanpasaarowull u ykiaovigarowuti 12T wnane:

17 — nanpasnarowas eunxa; 18 — koHuueckas 3yo6uamas
nepedaua; F — noovémmulil Mexanusm OJis MeiexcKu;
G — wmamue ¢ 004c0e6aIbHbIM ANNApamom

4. TlpuBon or BOM Ttpakropa misi yCKOPEHHOM
cMoTKH (B citydae HeoOxogumocTH) [1DT nmanra Ha
KaTyIIKY.

5. MexaHu3M, HAMPaBJISIONTUN U YKIIAIbIBAOIIIHIA
II9T mmanT, oOecreunBarONINK paBHOMEPHYIO Ha-
MOTKY W paclipelielieHre IjlaHra Ha OapabaHe (Ka-
TYIIKE) MalIUHBI.

6. JloxkneBanbHbIN anmnapar (IoKAeBaabHas KOH-
COJIb), YCTAHOBJICHHBIN Ha IITATUB WJIM paMmy C KO-
JIECHBIMU OTOpaMHu. VICIonb3yroTcs I0XKIeBalbHbIC

ammaparbl KpyroBOTO U CEKTOPHOTO JIEHCTBHSA, HO TIO-
cleHue varnie, Tak kak npeaoxpansatoT 19T manr
OT HAMOKaHUs ¥ 00eCIeUNBAIOT MTePEeMEIICHHIE JTOXK-
JIeBaJIbHOM MaIIMHBI IO CyX0# mouse. CeKTop mojuBa
IIPU 3TOM PETYIHPYEMbIH, KaK MPABUIIO, COCTABISET
210-220°. Yronm BbUIETAa CTPYHd M3 CTBOJA armmapara
21-27°, 9TO CHMXAeT NelCTBHE BETpa Ha MaTbHOCTH
MoJIeTa CTPYH M 0OecrieunBaeT paBHOMEPHOCTh pac-
MIpEJIeNICeHUs] HCKYCCTBEHHOTO JIOXKISL TI0 OpPOIIIaeMOi
TUTOIIIA]TH.

Bricota pacmonoxeHus CTBOJIA JI0XKIEBAaJIHLHOTO
ammapara OT TOBEPXHOCTH 3€MIIM PETYIUPYETCS U
MOXKET mocturarh 2,3-2,5 M. [llupuHa KoJjien mraTuBa
peryaupyercss B 3aBUCUMOCTH OT OPOIIaeMOi Kyib-
TYPHI.

OnTuManbHasi BEJIMYMHA JABJICHUS BOJBI MEpes
JIOYJICBAJILHBIM aIlapaToM JIOJDKHA OBITh HE MCHEE
0,35-0,4, B cBsI3u ¢ YeM JaBlieHWE HA TUAPAHTE CO-
crasisier ot 0,5 mo 1,2 MIla.

BT Takxke npeaycMaTpUBAaOT UCIIOIB30BAHUE
B KayecTBe IOXKIIe00pa3yIolero ycTpoucTBa Gep-
MEHHBII BOJOpAaCIpeNeauTeNb (JOXKACBAIbHASI KOH-
COJIb) C PaccCpeOTOYCHHBIMH TI0 HEMY HU3KOHATOP-
HBIMH JOKICBAbHBIMU Hacankamu. lllwprna moso-
CHI ITOJTHBA TakuX KoHconer 20-95 M. [IpenmytecTra
3aMEHBI — CHIDKEHHE TpeOyeMoro JaBleHHs Ha BXOJIE
INABT, manele nuaMeTpbl Kameslb HCKYCCTBEHHOTO
JOKJsl, U KaK CIEACTBHUE, MOBBHIIMICHUE SPO3UOHHOU
YCTOWYMBOCTH MAILIMHBI M OOJNbIIAs YCTOMYHBOCTD
JIOKJIEBAIBHBIX CTPYH K JIEUCTBUIO BETpA.

7. ABTOMAaTHYECKOE YCTPOWCTBO TSI TIpeKparie-
HUS BOJONOAAYH K JIOKIEBAILHOMY armapary I1o
OKOHYAaHWU TIOJINBA, B CIydae IaJIcHUs JaBICHUS
BOJIbI HIDKE TPEOYEeMOTro WIIM HEeMTPaBIIIbHOW HAMOTKHU
nuiaHra Ha OapabaH.

8. CnuBHO# KIJallaH WM KOMIIPECCOp IS ymaa-
JIEHWsT BOIBI W3 TOJMITHIIEHOBOTO IIJIAHTA ITOCIHE
OKOHYAHUS TPOX0JIa JOXKIEBAILHOTO amnmapara (Jox-
JIeBAJIbHOM KOHCOJIM) TIO TOJMBAaeMOM MOJIOCe U IO
OKOHYaHUU TOJMBHOIO CE30HA IMepes MOCTAHOBKOH
Ha 3UMHEE XpaHCHHE.

9. CaMoperymupyIOIUics KTaraH, yCTaHABINBac-
MBI TIepeT BXOZOM BOJIBI B IOK/I€BATEIh, IPEAOTBPA-
MIAFOIINH BOSHUKHOBEHNE THAPABIMYECKOTO yapa.

10. Mexanu3m mjs mogbeMa IITAaTHBA C JOXKIE-
BaJbHBIM armaparoM Ha maccu (pamy) Oapabana
nepen tpancnoprupoBkoit IIIJIBT ¢ mo3uuuu Ha mno-
3UITHIO.

11. TaxomeTp, Ha KOTOPOM YCTaHaBIMBAETCS CKO-
pocth HaMOTKH [IDT nuranra Ha 6apadan wiw mKad
anekrponHoro ymnpasieHus LIJIBT c¢ nmutanuem ot
COJTHEYHBIX 0aTapeil, KOTOPBIH yIpaBiIsieT CKOPOCThIO
JIBIDKCHUSI INTaTHBA C JIOXKIEBAJbHBIM ammapaToM
(moskmeBaTbHOM KOHCOJBIO) C IEIIBIO0 BBIIAYN 3aJaH-
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HOH NOJUMBHON HOpMBI. MaHOMETp ISl CHATHUS MTOKa-
3aHWH JaBJICHUS BOJIbI HA BXOJIE B JIOYKIEBATEIb.

12. Otpesok mmanra aauHoi 5-10 M ¢ ObicTpo-
Pa3beMHBIMH COSTUHEHUSIMHU JUTS TIOJKITIOYCHUS JOXK-
JieBaTens K THAPAHTY.

[Ipoananu3upoBaB HOMEHKJIATYPY BBITYCKaeMbIX
HIJIBT 3apyOeKHBIX W OT€YECTBEHHBIX (PHPM, MOKHO
pa3nenuTh Bce AOKIEBATENN HA TPHU Kilacca: MEepBhIA
— MaJble JOXK/IEBaTeH C PAcX0oJoM A0 S5 JI/C U LUIaH-
rom & 32-63 MM; BTOpOW — CPEIHUE JIOKICBATEIN C
pacxonom ot 5 si/c no 25 n/c u [19T uutanramu J63-
100 mm; TpeTwii — GoMbINME JOXKICBATEIN C PACXOIOM
ceeiie 25 n/c u [19T numaaramu qurametpoM 10 160 M.

Texnomnorus padotsr IJIBT 3akmodaercs B cire-
nytouieM (puc. 4.2). LHABT Gykcupyercs TpakKTOpoM
Ha MO3ULHUIO Bo3Je THApaHTa. C MOMOIIBIO OITOPHOTO
JIOMKpaTa MalrHa (pUKCUpyeTcsl Ha TO3UIHH, Jalee
M0 HEOOXOJMMOCTH KaryIllKa I[TOBOPauMBACTCs, HC-
TIOJIB3Ysl OTIOPHO-TIOBOPOTHOE YCTPOMCTBO.

BT nmoakmroo4aroT K FUAPAHTY OPOCUTEIBHOU
CETH, UCTIONB3Ysl THOKUI pyKaB C OBICTPOPAa3bEMHBI-
MU COCTUHEHUSIMU.

3arem [1OT nmianr pasmarbiBaercsi ¢ Oapabana c
TIOMOIIIBIO TPAKTOPa, B BIDKCHUH MO HAMPABICHUIO K
Kparo y4actka. [1o OkoH9aHWM Pa3MOTKH [IUTaHTa Ha Ha-
KOHEYHUK INTaTHBA YCTAHABIIMBACTCS IOMKIEBAIHHBINA
anrapar 1 OTKPBIBACTCS TUAPAHT OPOCUTEITLHOM CETH.

Bona mocrynaer Ha ruapoTypOMHY W jAajee 1o
19T manry B 10KIeBaTbHBIN anmmapar (10K IeBallb-
HyI0 KOHcoJib). IlocpencTBoM penykropa u IIecTe-
pEeHYaTHIX Tiepead BpalleHne OT TypOMHBI TepeIaeT-
cs1 Ha OapabaH (KaTyIIKy) ¥ OH HAaYWHAET BPaIIaThCs

(maxpyuuBarbces). OMHOBPEMEHHO C TTOMOIITBIO IIIJIaH-
royknanapiBaromiero mexanusma [19T mutanr paBHO-
MEpPHO HaKpy4duBaeTcsi Ha OapabaH.

IIpu nocrenenHom HakpyuuBanuu [19T munanra
Ha Oapa0baH OH HaYMHAET MMOJATATUBATH 32 COOOM ITa-
THB C JOXKJEBAJIBHBIM ammaparoM (JI0KAEBabHOU
KOHCOJIbIO), KOTOPBIH, MEpPEeABUTasACh, MPOBOIUT I0-
JIUB TMOJIOCHI.

Ciioll 0CagkoB HMCKYCCTBEHHOTO HOX[s, BblIa-
BaeMbIll JOXKJEBAIBHBIM aIlNapaToM (J0XkIeBaIbHON
KOHCOJIBIO) 3@ OJMH IPOXOJ], U BPEeMsl MOJIMBA MOJIO-
CBI 3aBUCAT OT CKOPOCTH €T0 MEPEABIKEHUS, KOTOpas
oTIpesiessieTcss CKOPOCThIO HAMOTKH IIIJTaHTa Ha Oapa-
0aH, T.e. CKOPOCTBIO €r0 BpaICHHUS.

[Ipu nmoaxone moxkaeBanbHOrO ammapara (JIoxKIe-
BajbHOM KoHconn) K LIIJIBT Ha paccTosHue 5 M mo-
JIUB aBTOMATHYECKU MpeKpamaercs. 3ateM OapabaH
MOBOPAYMBAIOT HAa TpeOyeMBbId yroj, ¥ HAYMHAETCS
MIOJIMB BTOPOH nosocsl. [Tocie ee monuBa nokaeBaib-
HBII anmapar co WITaTHUBOB MOAHUMAETCS HA IIACCH
(pamy) Oapabana u HIJBT ¢ momompio TpakTopa
MEPEBO3UTCS Ha CIEAYIOUIYIO MO3UILUI0 K JIPyroMy
TH/IPAHTy U ONEpaIiiy MOBTOPSIOTCS.

Cospemennbie HIJIBT mpemHasHadeHbl JTsl TIOTH-
Ba BCEX CEIBCKOXO3SHCTBEHHBIX KYJIBTYP CIOCOOOM
JO’KIEBAHUS IPU XOPOILIEH alanTaluy K napaMeTpam
U KOH(QUTypalMy OpOLIaeMOW IJIOMIAAH, BBICOKOH
MOOWJIBHOCTH, BO3MOKHOCTH pPa0OTHl Ha CpaBHU-
TEJNILHO OOJNBIIMX YKIOHAX IMOBEPXHOCTH 3eMIIM U
BbIcOKOW mpomsBoauTenbHOCTH. Criektp LIUABT mm-
POKO IPEACTABIECH HA POCCUHCKOM PBIHKE CEJIbCKOXO-
3AUCTBCHHON TeXHUKH (Tabm. 4.1).

Puc. 4.2. Texnonoecuuecrasn cxema nonusa ILIJIFT: 1 — epanuya opowaemozo yuacmea,
2 — mpaxkmop; 3 — wian2oewlil 00Hcoesamens, 4 — 2uopanm opocumenbHol cemu,
5 — noausmunenoswitl uiiane; 6 — 00XHCOe8aNbHbLL annapam, 7 — OpOCUMEIbHAS Cemb,
8 — epynmosvie dopoecu
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OcHoOBHBIC MAPKH HIJIAHTOBBIX JA0XK/AeBaTelIell 0apa0aHHOro THIIA, IPeCTaBIeHHbIe Ha pbiHKe Poccun

Tabmnma 4.1

HasBanue ¢upmbl (CTpaHa-M3roTOBUTENb,
aJipec ¥ KOHTaKTHasi HHPOPMALHsT)

Mapxa IIBAT

Pacxon, a/c

Hanop nHa Bxone B
LIB/T, MIla

[Tnomasne monusa ¢
OJHOH MO3UIINH, Ta

Bo03MOXHOCTH HCIIOITB-
30BaHMS JOXKICBAIBHOM
KOHCOJIU

Lena, py6.
(2007 )

«AI'POC-32 Oprex»

107996, Poccust, Mockga, I'CI16, K-31, yn. Ky3neuxuit

mocT, 21/5
Ten. (495) 626-02-59
Ten/akc (495) 626-00-27
Auto.Mash@g?23.relcom.ru

«AT'POC-32»

0,6-1,2

0,4-0,6

0,33

JUIT-90

8-10

0,6-0,7

1,0

JIII-110

10-20

0,7-0,9

2,4

[Ipenycmorpena: JII-
90®, JII-110D

230000

1163000

1230000

VI-2500
(benopyccus)

220049, r. MuHck, yi. Knopuna, 1
Ten/daxc +375 17 280-02-91
I1JIM-2500
246027, . Tomens, yn. O6be3nHast, 9
Ten. +375 (232) 45-23-53

VII-2500

Jo 14

0,2-1,2

0,9

TIJIM-2500

o 17

Jlo 1,2

1,2

[Toka HE IpeyCMOTPEHO

750000

959700

MAVY-75
(Vkpanna)
72311, 3anopoxckast 001., . MeIuTOmnoMb,

yn.Bakynenuyka, 99a
Ten.: +38 (0619) 42-83-46, 43-43-80

MJIY-75

6-10

0,45-1

1,6-2,4

[Ipenycmorpena:
JKD-30

259200

«AQVA INDUSTRIAL»
OJIPA 75/280
(Yexwus)

Aqua Industrial s.r.o.
Dalimilova 54b
Olomouc — Chomoutov783 35

«OJIPA 75/280»

6-12

0,5-1

2-3

150000

«Beinlih»
(T'epmanwst)

Eifel Maar Park 16, Postfach 1141,
56766 Ulmen,www.beinlich-beregnung.de
Junep no crpanam CHI™:
Kpacnonapckuit kpaii, . ['yapkeBuun,
yi. Onumnuiickas, 12
Ten. 007 (861 60) 555- 85
Ten/pakc 007 (861 60) 559 -55
e-mail: sabonagro@mail.ru
www.sabonagro.ru

«[Tpumyc-
Ksarpo
Mogens 1800»

6-12

0,5-0,8

1,25-24

OpocurenbHble KOHCOIU
R 8/26 u R 20/28

«MoHcyH
2800I1»

12-24

0,6-0,9

3,1-5,1

«MoHcyH
3300 II»

24-50

0,6-1,1

3,2-4,6

OpocutenbHast KOHCOb
Tun R 18 —R 24 -
—R30-R40
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Ipooonscenue maon. 4.1

Bo03M0OXXHOCTB UCTIONB-

Ha3zBanue ¢pupmsbl (CTpaHa-M3rOTOBUTEINb, Hamop =a Bxoze B [Inomane monusa ¢ . Lena, py0.
aZipec U KOHTaKTHask HH()OPMALIHs) Mapica IIBT Pacxon, afc LIB/T, MIla OJHOI MO3MILINH, T 3OBaHHﬂK§§z§f5aHBHOH (2007 )
«ABIirrigation».
(Viramas) 560 GX 2,8-12,3 0,2-0,5 1,25-2.4
Hunep «CamoBbIil HHXEHEP»: OpocurtenabHBIE KOHCO-
Mocksa 690 GX 10,4-31,9 0,3-0,7 3,1-5,1 mu «Irrigation booms»
Ten/daxc: (095) 995-88-51 (MHOTOKAaHATBHBII) 20,30,40,50 m
E-mail: compgny@Pollv.ru 890 GX 14-31,8 0,4-0,7 3,2-4,6
http://www.irrigation.ru
. «Silver
<<Irrlland>> 75/1 10G»
(Uranus) OpocurenbHbIe KOHCOIH
Via Togliatti, 4 (Zona IndustrialeS.Giacomo) 42016 | «Compacta IRRIGATION BOOM
GUASTALLA (Reggio Emilia) — ITALY 100/200K» Mod.8,5/9; 30/39;49/57;
Tel. 0522 831544 r.a. — Fax 0522 831548 ] 54/62; 61/70
http://www.irriland.it/ «Diamant
125/400G»
lrrimee 82 TG 400 3.8-11.6 0.2-0.5 1,84-3.28
(Mramus) OpocurenbHbIe KOH-
\}i(ZIOTeri}n?g comn «JRRIGATION
Zona Industriale 100 TG 400 10,2-21,9 0,2-0,5 2,52-3,68 BOOMEV.T. 25/32
IN GALVANIZED
29010 Calendasco (PC) .
STEEL»,«Irrigation
Tel. 0523.760441
Fax 0523.760444 boom A.V.T. - EV.T. 91»
ax ) 120 TG 340 16,9-33,6 0,3-0,7 2,65-3,70

e-mail: irrimec @irrimec.com




4.2. Noxpeobpa3syrowme KOHCOMNMU WraHro-6apabdaHHbIX
aoxaesaTteneun

OcnoBubiM HenoctaTtkoM IIJIBT sBnsercs BbI-
coxoe pabouee J1aBIeHUE BOABI HA BXO/I€ B MAILIUHY.
B cBs3u ¢ 3TUM 171 CHIDKEHHUS pabodero Hamopa
pa3paboTaHbl (epMEHHBIE BOJOPACTIPEACITUTEIN
(moxmeBadbHBIE KOHCONH, pUc. 4.3), 00opynoBaH-
Hble HU3KOHATIOPHBIMU JIOKACBAJIbHBIMU HacajKa-
MH, TIO3BOJISIONMMH CHU3UTH Pa0O4YWi HAmop Ha
0,1-0,3 MIIa. Kpome 3TOr0, HCHOIB30BAHUE JOXK-

JIeBAJIbHBIX KOHCOJIEH MO3BOJIUIIO TOBBICUTH dPO3HU-
oHHyto ycroiuuBocth LIIJ[BT (3a cuér ymeHbuie-
HUS CPEIHEro AuamMeTrpa Kareilb HMCKYCCTBEHHOTO
JIOXKJISI M1 CHUIKEHUSI yIapHOW HArpy3Kd Ha IMOYBY),
a TAK)KE€ YCTOMUYMUBOCTD JTOXKIEBBIX CTPYH K BO3/EH-
cTBUIO BeTpa [4.14; 4.15; 4.16].

BrinyckaroT KOHCOJIM BaHTOBOH W (epMEHHOU
KOHCTPYKIIHH.
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Puc. 4.3 . [looicoesanvroie konconu: a — eanmosas koncoab Mod. 49/57 (IRRILAND); 6 — ¢pepmennas koncons
Dusenwagen Klein R40 (Beinlich)

BanToBas xoHcomb (cM. puc. 4.3a) mpeacTaBis-
eT co00il EeHTPATBFHYIO JKECTKYIO OTIOPY, K KOTOPOi
MIOCPEACTBOM pACTSKEK (BAaHTOB) IMOJBEIIEH BOJO-
MPOBOAALIMK TPYyOONPOBOJ C paccpelOoTOYCHHBIMH
BJIOJIb HEr0 HU3KOHANOPHBIMHU JIOKAECBAJILHBIMU Ha-
caakamMu. Ha KOHIle Ka)kJ0ro Tieda KOHCOJH ycTa-
HaBJIMBAIOT JIOKIIEBATLHBIA ammapar, padoTaromnit
M0 CEKTOPY C IENbI0 YBETUYEHUS IMIUPUHBI TTOIOCHI
[I0JIMBa KOHCOJIBIO. {711 MpeoTBpalleHusi TOprU30H-
TaJbHOTO CKJIAJIIBAHUS KOHCOJIM UCTONB3YIOT IMOIe-
peuYHbIe BAHTOBO-CTEP)KHEBBIE PACTSHKKU. BaHTOBBIE
KOHCOJIM — CKJIQJ[IBAIOIIHNECS C IIeJIbI0 YIIPOIEHUS
WX TPAaHCIIOPTHPOBKH.

®epmenHas KoHCONb (puc. 4.30) damie Bcero
MPEACTABISET COOOH YEeTBhIpEeX- WIN TPEXMOSICHYIO
KOHCTPYKLUIO TPSIMOYTOJIBHOTO WJIM TPEYTOJIbHOIO
norepeyHoro cedeHus. Crucrema penieTku Tpeyroib-
Hasl, C BOCXOJIAIIMMH pacKocaMu U cTOMKamu. bianxe

K KOHIy (hepMEHHasi KOHCTPYKLHsI KOHCOJIM Hepexo-
IUT B BAaHTOBYIO0. MeXIy ABYMs HHXXHHMH INOSICaMHU
HaXO/IUTCSl BOAONPOBOISIIMI TpyOOHpoBOx C pac-
MOJIOKEHHBIMU BJIOJIb HETO HHU3KOHATIOPHBIMU JIOK-
JIeBaJIbHBIMH HacaJkaMu. Ha KoHIax Kakgoro ruie-
Ya KOHCOJM HMMEETCs JIOKJeBalbHbIN amnmapar. Bes
KOHCTPYKLUS ONUPAETCs Ha IIAaT(OpMy € YEThIPbMS
ITHEBMOKOJIECAMH, PACCTOSIHUE MEXKY KOTOPBIMH pe-
TYJIUPYETCsl B 3aBUCHUMOCTH OT JJIMHBI MEXIYPsInit
MOJIMBaeMOM KynbTypsl [4.13].

OAO «Bonrorpaackuii 3aBox OpOCUTENIBHON
TEXHUKH M KWIHIIHO-KOMMYHAJIBHOTO XO3SHCTBa»
BBIITYCKAeT JI0%k/AeBajbHble KOHCOIU. OH Taxke u3-
TOTaBJIIET BAHTOBBIE KOHCOJIM IJISl MAIIMH «ATrpoc
JAUI 90D» u A1 1100. [llupuna 3axBata KOHCONEH
55-60 M, pacxon Boast 10-20 1.

B Ommwkaiimem 3apyOekbe BBITYCK KOHCOJICH Ha-
nagmio OO0 «TexnocepBuc» (1. MenuTomnons, Ykpa-
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WHA), KPOME TOTO, OH BBITYCKAeT BAaHTOBYIO IOXK-
JeBajpHy0 KoHcosb JIK®D-30 kak OMOJHUTEIBHOE
000pyIOBaHKE K TIOJIOCOBOMY IIIJIAHTOBOMY JIOXKICBA-
temo MIY-75. lllupuna 3axBara xonconu 30-46 M,
Mmacca 500 kr, pacxoj Boasl 6-11 s/cek.

BrilTyckOM BaHTOBBIX JOXKIIEBAIBHBIX KOHCO-
Jel 3aHuMaroTcs utanbsackue Gupmer RM, «IRRI-
LAND», «Ocmis Irrigazionz». ®upma RM n3rotos-
nseT KoHcoun «Ansbarpoc» cepuit 14, 20, 30, 40,
50,72 ¢ mmpuHoi 3axBata 20-95 M u pacxonom 1-56
a/c, «IRRILAND» — koHcOmM I AOKIEBaJbHBIX
MammH cepun DIAMANT (nmuamerp BOIOTPOBOIS-
mero Tpyoomnposona 100-130 Mmm) ¢ mupuHOI 3axBa-
Ta 26-57 M 1 pacxomom 13-28 ii/c.

Konconmn ¢upmMeHHOW KOHCTPYKITUH H3TOTOBIIS-
0T pupmer «Bauer» (ABctpus), «lrrimec» (Mrta-
mus), «Beinlich» (I'epmanus). Lllupuna 3axBara q0xk-
JeBaJIbHBIX KOHcCoield (upMmbl «Irrimec» 26-72 M,
pacxon Boasl 6-33 n/c. Hemenkas gupma «Beinlich»
BBIITYCKACeT JOXICBAIBbHBIC KOHCONMM «Dusenwagen
Klein R18-R40». JJisi TOJIOCOBBIX MIJIAHTOBBIX JIO-
xkaesareneid  Beinlich cpemnero kmacca (Primus)
¢ mupuHoM 3axBata 18-50 M M pacxogoM BOABI
4.,5-16 n/c, xonconmu «Dusenwagen grob R35-R64»
JUISL MaIuH Ki1acca Monsun ¢ mupuHOM 3axBata 35-
72 M u pacxomom a0 40 n/c.

Texuuyeckass XapaKTepUCTHKA JTOXKIEBaTbHBIX
KOHCOIIeH nmpuBenieHa B Tadi. 4.2.

Tabmnma 4.2
TexHuuyeckasi XapaKTepuCTHKA J0K1€BAJTbHbIX KOHCOIEH
Pacxon, Hapnenne | o s s mupy- | PaGouas jmmna Tnomare opo-
Mapka xouconu (pupma) Ha BXOJIe B 1ieHus ¢ oHoi | Macca, kr
a/c xotcons, MITa Ha 3axXBaTa, M 3axBaTa, M HosHIm, T2

JUI-90D («Oprex») 8-10 0,2-0,5 55 250 1,375 500
JAII-110D («Oprex») 10-20 0,3-0,6 60 400 2,4 1000
JK®-30 («TexHocepBHC») 6-11 0,35-0,65 30-46 285(370) 0,85(1,7) 500
«Anpbarpoc» (RM) 36-56 0,3-0,4 95 440(600) 4,2(5,7) 1200
MOD 49/57 («Irriland») 8-28 0,1-0,3 57 300(500) 1,7(2,8) 600
Dusenwagen Klein R40

(«Beinlich») 4,5-16 0,2-0,45 50 350 1,75 600

JloxieBabHbIE KOHCOJIM OBIBAIOT JIBYX KOHCTPYK-
uuii: BanToBas U pamHas. Kak nmpaBuio, eciu JyinHa
KOHCOJIh MeHee 40 M, TO OHa BaHTOBOW KOHCTPYKITHH,
ecmu 6omnee 40 M — pepMEHHOT.

MuHuManpHas IMHPUHA TIOJNOCH TOJWBA JIO-
JKJIeBaJbHBIX KOHCosed 16 M, pacxon Boasl 1 i/c,

MaKcuMajibHas LIMPUHA J0XKAEBaJIbHON KOHCOIHU
«Ansbarpoc» Gupmbl RM (Mramus) 95 M, pacxon
BOZBI 10 56 n/c.

Pa3paboTanHbIil 1 BBITTyCKaeMbIil (DYHKIIHOHAIb-
HBIH PSi/I AOKAEBATBHBIX KOHCOJIECH TMO3BOJISIET Cellb-
XO3MPOHU3BOAUTENIO OA00PATh KOHCONb TPEOyeMBIX
MapaMeTpoB.

4.3. LLnaHroBbIn AByx6apabaHHbIN AoXAeBaTenb € Py4YHbIM NPUBOAOM.
LnaHroBbIn aoxaeBaTesnb ¢ AByMA 6apabaHaMu U pyYHbIM NPUBOAOM

HasHaueHue u mexHu4eckasi xapakmepucmuka

[Ipenna3HaueH Juisi MOJMBA CEIbCKOXO3SMCTBEH-
HBIX KYJIBTYP Ha CaJOBbIX, PUYCaIeOHBIX U MEIIKO-
(dhepMepcKrX ydacTKax IUIONMansio 10 4 ra BO BCEX
30HaX opoliaeMoro 3emienenus Poccutickoit dene-
parvm.

MoskeT MOCTaBIATHCA C PACHPENCIUTENbHBIM T10-
JIMATHIIEHOBBIM TPyOonpoBogoM @75 mm. O6CTyKu-
BaeT OJIWH YEIIOBEK.

TexHu4yeckasi XapaKTepHCTHKA

Pacxon Bozbl 1ByMsI anmaparamu, Ji/c 2,2
Hamop anmapara, M 30
Opoliuaemast mwiomab, ra o 4-2.5
IInomanp rmojuBa ¢ OJJHOM MO3UIIAH, I'a 0,194-0,26
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Uwucno 1oKAeBAIBHBIX annapaToB B

IO IEBaTEIe 2
B Tom ynciie oqHOBpeMEHHO
paboTaromnix 1-2
Cpenssisi ”HHTEHCUBHOCTD OIS, MM/4 He 6onee 12
[TpomomKUTETFHOCTH TIOJIUBA HA OIHON
no3uuuy npu noiausHor Hopme 300 m3/ra, u 2,9-3,2
PaccrosiHre MeX Ty TIO3UIHSIME, M 18
[MonBoasmwii TpyOOMPOBOT:
JUTMHA, M 1o 353
JIMaMeTp, MM 75

Yempolicmeo winaHa208020 doxxoeeamerisi
Hoxnesarens (puc. 4.4a, 4.40) cOCTOUT U3 pambl
1 ¢ nBymMs onopamu 2, B KOTOPBIX ’KECTKO 3aKperyieH
TIOJIBIH Basl 3 C OTBEPCTUSIME, Ha KOTOPOM MOTYT CBO-



00THO W OTAEITFHO BPAIIATHCS IBE KATYIIKA 4, COCTO-
sme u3 0apabaHoB 5 M BHYTpeHHHX TpyO 6. Kaxk-
Jlasi BHyTpeHH:S TpyOa B IMOIIIMITHUKAX CKOJIBKCHHUS
C TIOJIBIM BaJIOM UMEET YIUIOTHEHUS (Ha PUCYHKE HE
noka3zassl). K BHyTpeHHUM TpyOam MpuBapeHbl OTBO-
Il 7, 8 ¢ kxpanamu 9, 10, K KOTOPBIM MOICOCIMHECHBI
MOJMATHIICHOBBIE TPYOBI 11, 12, HaMmoTaHHbBIC Ha Oa-
pabaHbl B pa3Hble CTOpoHBL. Ha KoHIax TpyO uepes

My(dThI 13 MOACOCTUHEHBI OMOPBI /4 ¢ JAOXKICBAIb-
HBIMU anmnaparamu /5.

B paGodem 1 TpaHCTIOPTHOM MOJIOKEHHUAX KasKaas
KaTyIIKa )eCTKO 3a(uKCHpoBaHa CToopoM /6 K pame.

OJI1H KOHEII [OJI0T0 BaJla 3anTylIeH, K APYTroMy Mo
COEJIMHEH PE3WHOBBIN IIUIAHT C TIAaTPYOKOM, MpeJHA3HA-
YEHHBIN A1 OAKIIOUEHUs JOMKAeBaTells uepe3 My(pTy
K TPOUHHUKY @ 75 pacrpeneuTebHOro TpyoonpoBoa.

Puc. 4.4a. [lInaneoswiti doxcoesamens: 1 — pama; 2 — onopa pamsi; 3 — nonvlil 8a; 4 — kamywka,
5 — bapaban; 6 — enympennss mpyoa; 7,8 — omeoowl; 9,10 — kpanwi; 11,12 — nonusmuierosvle
mpy6ol @ 32 mm, 1 = 50 m; 13 — mypma; 14 — onopa; 15 — doscoesanvuviii annapam; 16 — cmonop

Puc. 4.46. LLnanzoswiii dodicoesamerv

TexHonoaus nosnuea

Oneparop-nonuBabIIUK IIEPEMENIAET 3a MoIepe-
YUHY pambl JOXKJIeBaTeIh O€3 OIop C anmapaTamMu Ha
MO3UIMIO JUIsl TOJIMBA. 3aTeM pa3MaThIBaeT TPYObI
B IIPOTUBOIOJIOXKHBIE CTOPOHBI. IIpu 3TOM CTOIOPHI
He (QUKCUPYIOT )KECTKO KaTyIIKH ¢ pamoi. B 3aruia-
HUPOBaHHBIE MECTa JIJIS TTOJIUBA MIEPEHOCST OTOPHI C
JIOX/ICBaJIbHBIMU arIaparaMd U ¢ TOMOIIBI0 My(]T
COCIUHSIOT MX C pa3MOTaHHbIMH TpyOamu. [lomcoe-
JIUHSIOT PE3MHOBBIN IUIAHT C MATPYOKOM K TPOHHU-
Ky paclpe/ielIuTeNIbHOTO TPyOOIpoOBO/a, a KaTyIIKH

(buKCHPYIOT KecTko ¢ pamoi cromopamu. [llmanro-
BBIN J10’KA€BATENb T'OTOB K padoTe.

Jng nonusa (cM. puc. 4.4a) OTKpBIBAIOT KpaH, BEH-
TWJIb WIN 33JBIKKY Ha TPOHHHMKE pacHpeacIuTellb-
Horo TpyOomnpoBosa. Boxa nox naBneHuem 1o miaH-
Ty, IOJIOMY Bally, 4Yepe3 BHyTPEHHHE TPYObI 6, OTBOIBI
7, 8, ¢ kpanamu 9, 0 (KOTOpBIE OTKPBITHI), TpyOam /1,
12 moctymnaer B J0KIEBaJbHbIC anaparbl U NPOUC-
XOIUT TIONMB YYacTKa C JIByX CTOPOH OT JOXKIEBa-
tenst. Ilocne nmonuBa Ha mepBoOi MO3ULMK ONEPATOP-
MOJMBAJIBIIMK OCBOOOKIAET OT CTOMOpa OIHY H3
KaTylIeK ¥ HAYMHAET BPAIlaTh €€ 3a BHEIIHUHA 0007.
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[llmanr HamareiBaeTcs Ha OapabaH 70 TIepeMeIeHuUs
OTIOPBI C aIIapaToM JI0 CIIEIYIOIISH MO3UIINH C YIeTOM
nepekpeitis. Karymka ¢ukcupyercs. [lepememnienne
OCYIIECTBILSIIOT IPH padOTAIOLIEM anmapare 10 METKH,
HAHECEHHOH Ha MOJIMATHICHOBOU Tpybe, obecneunBast
3aJ]aHHOE PACCTOSTHUE MEXKTY TTO3HIIUSIMU.

[Tepememnienne BTOPOTo I0KIE€BAIBHOTO aIapaTa
OCYIIECTBISIOT Tak jke. [Ipomecc monmBa mpomoKa-
eTCsl Ha BTOPOH HO3UIINH.

KoHcTpykuust moxneBaresiss TO3BOJSIET TPOBO-
JUTH TIOJIMB  PAa3/IMYHBIX CEJIbCKOXO03S1CTBEHHBIX
KYJIBTYP pa3HbIMH IOJIMBHBIMU HOpMaMu. s 3TO-
To, HaIlpUMep, OJHY KaTYIIKy OCTAaBIISIOT IIPOBOJUTH
HOJIUB, @ JIPYTyI0 BPAINAIOT, IIUIAHT HAMaThIBAETCS,
nepeMernasi oropy C anrnaparoM Ha HOBYIO ITO3HIHIO.
[TonuB o0omMMH JOXKICBaJIbHBIMH arnapaTraMu IMpu
3TOM He Tpekpamiaercs. [Ipu HeoOXOqUMOCTH TOJIHU-
BaTh MOYKHO OJIHMM almaparoM, BTOPOM OTKIIHOYAIOT
3aKpBITHEM KpaHa.

I[Tocre monMBa BCero y4acTka Ha IepBOH ITO3HIIUH
IIJTAHTOBBIN JIOK/IEBATENb TIEPEMEIIaOT KO BTOPOMY
TPOHHMKY paclpeAeIuTe]IbHOIO TpybompoBoaa, H
MpOIIeCC TOJINBA MTPOIOIKACTCA.

CxeMa T0JMBa NIJIAHTOBBIM JIOJKJICBaTEIIeM C pas-
OOpHBIM TTOJIMATHUIICHOBBIM TPyOOTIPOBOIOM IIPUBE-
neHa Ha puc. 4.5. UtoObl He OTKIIIOYAaTh HACOCHYIO
CTaHIIMIO [TPU IEPEMEILICHNH JI0XKICBATEIs, HA y4acT-

Ke€ HeoOXOAMMO HMETb BTOPOH IOXKIEeBaTelb, KOTO-
PBII B 3TO BpeMsl IIPOBOAUT ITOJIUB.
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Puc. 4.5. Cxema noauea yuacma wnaneo8vim
Qodicoesamenem ¢ KOMIIEKMoM pazdopHO2o
mpybonposooa P75 mm: 1 — uinanzosulii doscoesamens,
2 — nonusmunenosas mpyoa, | = 6 m, @ 75 mm;

3 —mypma @75 mm; 4 — mpoiinux ¢ senmunem JIy 65;
5 — 6x00HOU nampyook; 6 — manomemp;

7 — mpybonposoo 0odicoesamelist; 8 — 00AHCOe8ANbHYIL AN~
napam (/.A.) na onope; 9,10,11 — nozuyuu JI.A.
npu noause; 12 — nanpaeienue nepemeuyeHus: Annapamd,
13 — nanpaenenue nepemenyeHus: WLIAH208020
dooicoesamesi 600Jib mpybonposooa

4.4. Hacapku chepMeHHbIX AoXaeoopa3yoLmx yCTpOMCTB
LnaHro-6apabaHHbIX MaWnH

HauOonpmee pacnpocTpaHeHue B LUIAHIO-
BBIX YCTaHOBKAaX B KauecTBE JOXKACOOpa3yroIInX
ycTpoiicTs (/1Y) nony4nan KOpoTKoCcTpyHHbIE HAca-
KH. VIX TOCTOMHCTBOM SIBIISIETCSI paBHOMEPHOE pac-
MIpeesIeHHue BO/IBI ¢ JOMYCTUMBIM Pa3MepOM Karelb
[IpY CPaBHUTEJILHO HEOOJBIINX HAIOpax M 3aTparax
sHepruu. CTpykTypa o0pa3yeMoro UMM JOXK[S 3aBU-
CUT OT UX KOHCTPYKTHBHBIX OCOOeHHOCTeH. B koH-
CTPYKTUBHOM HCIIOJHEHUH PAa3IUYalOT Je(IeKTOp-
HbI€ KOPOTKOCTPYHHBIE HACAJAKH CIEIYIONIUX BUIOB!
KpPYTOBbIE, IIEJIEBbIe, CEKTOPHBIEC, LEHTPOOEKHBIC
(puc. 4.6-4.10) [4.6; 4.7].

K Hacagkam KpyroBoro IeHCTBHsI OTHOCATCS Ha-
CaJIKM CTEP>KHEBOTO THIIA, JyTOBOTO THMA C INIOCKUM
Je(IeKTOpOoM, IyTOBOTO THIA C BpallaloLuMcs ned-
JIEKTOPOM, ¢ KOHMYECKHM HETIOJIBHIKHBIM J1e(ICKTO-
poM. L1t mosrydeHusl OMHOCTOPOHHETO TOJIMBA MPH-
MEHSIIOTCS LLEJIeBble HACAIKH, NPEUMYIIECTBOM KO-
TOPBIX SIBJISETCS] MPOCTOTa KOHCTPYKIMU. Boxa, BbI-
TeKasl U3 MIeJIH, TPUHUMAET (OPMY IIIOCKOH MIICHKH.

B nieHTpo0OeKHBIX HAacaIKax B pe3yybTare SKCICH-
TPUUECKOTO MOJBOJA KUAKOCTH BOZHUKAET BUXPEBOE
JBUKEHHE BOAbI. lIpy McTeueHNH U3 IEHTPaTbHOTO
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OTBEPCTHsI B BEpXHEH KpBbIIIKE 00pa3yeTcst Kojblie-
BOI TIOTOK C HE3arOJHEHHBIM IMIMHAPUYECKUM IIPO-
CTPaHCTBOM B 1ieHTpe (puc. 4.11).

1

Jrom—

Puc. 4.6. Hacaoka cmepocnesoco muna: 1 — 6xo0Hoe
omeepcmiue; 2 — 8bIX0OHOEe omeepcmue (Cono);
3 — eaiika-peeynsmop; 4 — oegpnexmop; 5 — kpvluuka;
6 — Kopnyc




CekTOpHBIE J0K/IEBaJbHBIC HACAAKU TO3BOJIIOT  C HYXKHOW IOTPEOHMTENI0 CTOPOHBI, TTOJIMBATh CEKTO-
9KOHOMUTBH OPOCUTEIIbHYIO BOAY, IOJIMBAask pacTeHHUs. bl pa3Horo pasmepa — ot 90° no 270°.

4 A-A

= T

1 — xkopnyc; 2 — cghepuueckuii Oegpnexmop;
3 — npoxooHou Kanan 6 hopme KoHpy3opa

Puc. 4.7. Hacaoka dye06020 muna ¢ niockum
Oeghnexmopom: 1 — 6x00HOe omeepcmue; 2 — KOpnyc;
3 — dyea-0depoicamens; 4 — nnockui deprexmop;

5 — evIx00HO€E conno

1
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; N

5 §§

4

N

4 6

1 1 — kopnyc; 2 — yununopuueckuii oegprekmop;

3 — npoxooHou Kanan 6 ghopme KoHpyszopa

Puc. 4.10. Hacaoku cekmopHozo Oeticmeusi:
2 a — co cpepuneckum Oeprekmopom;

6 — ¢ YyunIUHOpUYeCKUM Oedrekmopom
Puc. 4.8. Hacaoka doyz06020 muna c epawarouumcs

Odenexmopom: 1 — kopnyc; 2 — 6xooHoe omeepcmue;
3 — dyea-Oepoicamens; 4 — 8bIX00HOE CONNO;
5 — epawarowuiics deprekmop; 6 — GUHM-pe2yIamop

Puc. 4.9. Hacaoka kpy206020 Oetlicmeusi ¢ KOHU4eCKUM
HenoosudtcHviM Oeghrekmopom: 1 — kopnyc; 2 — 8bix00HOe
omeepcmue (connio); 3 — Konuueckuil degexmop; Puc. 4.11. Ilenmpobeschvie Hacaoku Kopnopayuu
4 — naanka-oepoicamensd «Nelson»
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B tabnune 4.3 npuBeneHsl CpaBHUTEIBHBIE XapaKTEPUCTUKH JI0KIE00Pa3yIONUuX YCTPOHCTB YCTAHOBOK

MO3UIIMOHHOTO NEUCTBHS.

Tabmuma 4.3
CpaBHUTe/IbHBbIE 10KA3aTeH 10K/1€00Pa3yI0IUX YCTPOMCTB HIJIAHTOBBIX YCTAHOBOK MO3MLMOHHOTIO e CTBUS
= o ¢
= E 5 = 2
2 = é E = w E
g = " % o) ) = =
15 . = = @ = Jas
= = ] 5 > S g 2 =
< - 5] % = o | ] o
= = = S 3 > 1) =]
= S = o ] Q I o0
i = e N 3] = © S|
= 5 ) Q = o) = =
2 = = 5 g = 5 o E g %
8 ) 5 3 S =g = = = o
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4 = = = O ) =] (=% =
T SN - = 08 : : =
= 2 = = Q © S =
= O = 3 g p= g
3 2 5 3 <
& © z
Kpyrosas crepxHeBas 0,05 2-3 0,4 0,30 0,24 | T'mapas- Kpyr |IImactmacca 0,3
x103 | nnyeckwuii
Kpyrosast nyrosas ¢ 0,2 3-4 0,6 0,36 0,71 Tunpas- Kpyr |I[Inacrmacca 0,32
IUIOCKUAM JIe(DIIEeKTOPOM x103 | nuveckuit
Kpyrosas gyrosas ¢ 0,25 7-8 1.4 0,10 MexaHu- Kpyr |IImactmacca 0,25
BpaniarmmumMes aeduiek- YEeCKUH
TOPOM
Kpyrosast ¢ konnye- 0,25 3-3,5] 09 0,28 16,1 |Tunpas- Kpyr |Cranp 0,35
CKUM HETOJIBUKHBIM x103 | nmyeckwmii
JePICKTOPOM
Illenesas 0,25 3-4 1,1 0,42 42,5 |TI'mmpas- Cexrop |Cramp 0,3
x107 | nnyeckwuii
enTpobexHas 0,3 4 1,5 0,51 5,0 |KomoOunuu-| Kpyr |Ilnactmacca 0,3
x10? | poBaHHBIH
CekropHas co chepuye- 0,1 6 0,85 0,48 0,44 | Tunpas- Cekrop |[lmacrtmacca 0,5
CKHM J1e(DIIeKTOpOM x10? | auveckuit | 150°-
160°
CexTopHast ¢ IUIMH/I- 0,1 5,5 0,85 0,50 0,42 | Tumpas- Cextop | [Imactmacca 0,45
pruecKuM J1e(IeKTOPOM x107 | nugeckuii 180°

AHanu3 paboThI JOXKICBAIBHBIX aIlllapaToB U Ha-
CaJIOK, MPUMEHIEMBIX Ha IUIAHTOBBIX JO0XKIEBAIb-
HBIX YCTaHOBKAaX, MIOKAa3bIBAET, YTO HU3KOHAIIOPHBIE
KOPOTKOCTPYHHBIE HACAIKHW CEKTOPHOTO IeHCTBUS
1o OOJIBIIMHCTBY MOKAa3aTejei MPeBOCXOIAT APYTHE
JoXxaeo0pa3yole ycTpoicTBa, B TOM YHCIE IO
9HEPreTHYECKUM 3aTpaTaM (MCTIOIb30BaHNE HU3KOTO
pabodero Hamopa 1 HanboIee YKOHOMHUIHOTO THAPAB-
JIUYECKOTO Ccrocoda 00pa3oBaHUS HCKYyCCTBEHHOTO
noxns) Hke Ha 50-70%, paguycy aeicTBus — 00JIb-
uie Ha 25-75%, pazmepy Karenb — MeHbIe Ha 6-40%,
MaTepuanoéMKocTu — MeHbIe B 2-10 pa3, paBHOMeEp-
HOCTH pacrpeAesIeHHs BOBI 10 OpOIIaeMOi IIoIa-
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nu — Bbime Ha 9-50%. VX nmpuMeHeHue Mo3BOJIIET
peiuTh NpolIeMy CO3JaHUsl BHICOKOKaYeCTBEHHOTO
HCKYCCTBEHHOTO OISl IUIAHTOBBIX JOXKIEBATIbHBIX
ycTaHoBOK. CTaOMIIBHOCTh TOKazaTenell palboThl
HAaCa/JI0K CEKTOPHOIO AEWCTBUS, 0OYCIOBICHHAS UX
KOHCTPYKTHUBHBIM HCIIOJIHEHHEM, II03BOJIIET pac-
CUMTATh pa3Mepbl JOKACBAIBHBIX KPbUIbEB yCTaHO-
BOK, ONITUMHU3UPOBATh UX UINHY U TaKHUM 00pa3om
CHHU3UTh II0Ka3aTejlb MaTepHaNOEMKOCTH H3AEIUH
(ycTaHOBOK), ©Ooyiee pPaLMOHAIBHO HCIIOIb30BaTh
TEXHOJOTHYECKHE BO3MOXHOCTH YCTAHOBOK, Y4YH-
ThIBast ()OPMY M BEJIMUYUHY IUIOM[AJN OJXHOBPEMEH-
HOTO OpoleHus Hacaaok [4.13].



Bo3moxHBIe cXeMBbl pa3MeIeHus HacaIoK U JOKICBATBHBIX alllapaToB Ha PepMEHHOM BOIOPACIIPEICITH-

TeJie MPUBEICHBI Ha puc. 4.12.
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Puc. 4.12. Cxemvl pacnonoosicenusi Hacaoox
U 002HCOEBANBHBIX ANNAPAMO8 HA (PepMEHHOM 6000paAcCHpederumene

4.5. YcnoBusa npuMeHeHus wWwinaHro-6apabaHHbIX goxaesBateneun

HIABT mcnonb3yroTcs Juisi BCEX BUAOB IMOJIMBA:
BJIAT03aPSAKOBBIX, TIPEIMIOCEBHBIX, TTOCAI0YHBIX, Be-
TFeTAalMOHHBIX, OCBEXKHUTEJIbHBIX, IPOTUBO3AMOPO3KO-
BBIX, @ TAK)XE JJI1 BHECCHUS] MUHEPAIbHBIX, OPTraHu-
YECKUX YJOOPEHUH U MHUKPOAJIEMEHTOB C TIOJIHBHOMN
Bojoli [4.12].

Jlns monmBa TOATOTOBICHHBIME KHBOTHOBOIUE-
CckuMU cTokamu npegycmarpuBatorcs IIJIBT, numero-
II¥e B Ka4eCTBE MPUBOJIA TSI HAMOTOYHOTO OapabaHa
(KaTymiKu) JBUTATEIb BHYTPEHHEIO CrOPAHMS WU
AIIEKTPOBUraTeNIb U CHCIUATBHBIA H0XKICBAIbHBIN
anmnapar (10K/JIeBaJIbHYI0 KOHCOJb).

HIJABT npuMeHsIOTCS JI4 MOJIMBA OBOIIHBIX, KOP-
MOBBIX, TEXHHYECKHX U 3€PHOBBIX KYJIbTYp, CEHOKO-
COB, TIACTOMII, MHOTOJICTHUX HACAKIACHUH, STOXHU-
KOB, I[BETHUKOB, Ta30HOB, TOJIb()-TI0JIEH, CTaJOHOB U
CIIOPTUBHBIX ILIOIIA/IOK.

Hx MOXKHO IPUMEHSTH MPU YKIOHAX TTOBEPXHOCTH
3eMJIM, KaK MPaBUIIO, HE Oojiee: 00ImeM 1Mo Harpas-
JICHUIO JBIDKEHUS JOXAeBabHOTO ammapara — 0,05,
nonepedyHoM — 0,01 ¥ mpu ciexyroumx KaTeropusix
penbeda: oueHb CIOKOWHOM, CIOKOMHOM M CHIIBHO
PaCUJICHCHHOM.

Bbrnaronapst Bosmoxknoctu HIJIBT paborats ¢ He-
MOJIHOM JIJIMHOM NUIaHTa MX MOXKHO MCIIOJIb30BaTh
JUISL OPOIIEHUS TIIOMAACH CIIOKHON KOH(MUTYpaInH.
Opnako 1npu 3ToM 3(PPEKTHBHOCTH MPUMEHEHUS
HIABT cumxkaercs.

HeoOxonnmo, utoObl Ha ofHou mo3uiuu IIJIBT
MOJTUBAJT JIBE TIOJIOCHI (110 00€ CTOPOHBI OT THAPAHTA).

IOJABT o6sran0 paboTaroT He H6osee 20 4 B CyTKH,

3a 9TO BpeMsi OHH JTOJKHBI IIEPEMEIIATHCS C TIO3UITUU
Ha TIO3UITUIO OAMH-IIBa pa3a. BpeMs Ha mepeMenieHue
HIJIBT ¢ nmo3unuy Ha MO3UILIMIO0 HE JOJKHO MPEBbI-
mare 0,5-1 4.

B uensx Oonee paBHOMEPHOTO pacIpeesieHUs
HCKYCCTBEHHOTO JOXIS [0 OPOLIAEMOM TIIOMIAAH He-
00X0aUMO, 9YTOOBI OCh IMOI0CHI, TTonuBaemoit ILIJIBT,
ObIIa pacmojoXkeHa Mo YIIIOM K MpeodianameMy
HaIpPaBJICHUIO BETPA.

LOABT menecooOpa3HO HUCMONB30BATH LTSI TPYII-
MOBOH pabOThI, IIPU ATOM B I'PYIIIE TOJHKHO OBITH HE
Menee ueteipex-mectu LIJIBT. OteyecTBeHHBIN U
3apyOeKHBIA OMBIT MPOCKTUPOBAHUS W DKCILIyaTa-
IIUU OPOCUTENHHBIX CHCTEM ITOKa3al, 9To MpH paboTe
LOABT c 3a60poM BOIBI U3 3aKPHITOH OPOCUTETHHON
CeTH OINTUMAJIbHAs OpoIlaeMas IUIOIaib, O00CIy-
’)KMBaeMas OJHOW HACOCHOM CTaHLMEH, UCXOAs U3
TEXHUKO-D)KOHOMUYECKUX M JKCILTyaTallHOHHBIX II0-
kazareneit, cocraisger 100-250 ra (puc. 4.13).

[Ipu opomaemoit mmomamun meree 100 ra LIJIBT
0OBIYHO HCIIONB3YIOTCSI B COCTaBE KOMIUIEKTOB M-
PUTAIMOHHOTO 00OPY0BaHUs, KOTOPhIE BKIFOYAIOT B
ce0sl AM3ENbHYI0 WK AJIEKTPUPHUIIMPOBAHHYIO TIEpe-
JIBUKHYIO HACOCHYI CTaHIIUIO, COOPHO-pa300pHBIH
TpyOOTIPOBOI, apMaTypy, COCTUHUTEIBHBIC YACTH,
LOABT (puc. 4.14).

Opnoit u3 obnacreit npumenenus LLJIBT sBuser-
Cs1 TIOJIMB TUTOIIAN YIJIOB TIOJIEH, He OXBAaThIBAEMBIX
JIOKJCBATBHBIMUA MATUHAMU KPYTOBOTO ACHCTBUS.

ITpaktuka skcruryaranuu IIJIBT nokasana, 4drto
MpU TIEPEMEIIEHUH TpakTopa IS Pa3MaThIBAHUS
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IUTaHTa WK Tpoca ¢ Oapabana HaOmromaroTcs mo- HbEIM B mocobouu Kk CHull 2.06.03-85 «OpocurenpHas
TepU MOCEBHOMU IUIOLIAAMN U3-3a MOBPEXKICHUS pac- CETh I MOJOCOBBIX LIJAHTOBBIX J0XKIIEBATENCH»
TEHUI CEeNbCKOXO3SHUCTBEHHBIX KyJAbTyp Kojecamu (M., 1986) [4.11].
TpakTopa. [Ipu nmonuse nponaniHeIX KyJabTyp MOTEPU B 3apy0OexxHO#l mpakTHKe I 3TOW IENH, Kak
coctaBisioT 1-1,2%, kopmoBbIX — 1-1,3, 3epHOBBIX — TPaBUIIO, HCIOJB3YIOTCI HOMOTPAMMBI, MO KOTO-
1,5%. Ilpu nonuBe BBHICOKOCTEOCIBHBIX CEIBCKOXO- PBIM B 3aBUCUMOCTH OT Pa3MepOB OPOIMIAEMO¥ IJI0-
3STUCTBEHHBIX KYJABTYD Ul TIEPEMEIICHHs] TPAKTOpa AW M TpeOyeMOoro BOAOIOTPEOIICHNUS CENbCKOXO-
MIpHU pa3MaThIBAaHUH IIJIAHTa WU Tpoca ¢ OapabaHa 3SHCTBEHHBIMH KyJAbTYpPaMH WM MHOTOJIETHUMHU
[[eJecOo00pa3HO MpelycMaTpuBaTh MPOE3[bl UPH- HACAKIACHUSIMH YCTaHABIMBAIOTCS HY)XXHbBIE JINHA
HOH 2,5-3 M, 3aceBaeMbIe TpPaBaMH. IUTaHTa U paguyc ACHCTBUS MOKIEBAJIBHOTO ama-
3HAYUTENbHBIN JMaNa30H TeXHWYECKUX XapakTe- para, T.e. JUIMHA U IIUPHHA MOJIMBAEMOM IMOJIOCHI,
puctuk I/IBT, BeIycKaeMbIX pa3inYHbBIMUA (UpPMa-  pacxXoj BOJbI U TpeOyemMoe JaBlieHUE BOJIBI Ha BXOJIE
MH, TaeT BO3MOKHOCTH BhIOopa LIJIBT, Hanmyummum B LIJIBT n mepen oK aeBanbHBIM anmapaToM, a Tak-
00pa3oM OTBEYAMOIIMX KOHKPETHBIM TPHUPOTHO- KE Pa3MephI COIUIA, OTBEYAIOIINE dTHM ITapaMeTpaM.
XO3SIICTBEHHBIM YCIOBUSM. Ilo HOMOrpaMMamMm Tak»e ONpeneisieTcsi CKOPOCTh
Pacuer monusa LLIJIBT B oteuecTBeHHoM npaktuke nepemennenus LI/IBT B 3aBucumocTu oT Tpedyemoit
MIPOU3BOJIUTCS COIIACHO PEKOMEHAIMAM, U3JIOKEH- TOJMBHON HOPMBI.
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Puc. 4.13. Cxema opocumenvrou cemu 0Jisl NOAUBA WAAH2OBbIMU
dooicoesamensimu bapadbanHo2o0 munda
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Peka (BOOOUCTOYHUK

« + « @« -flecononoca;
s wtothg - rpaHuua opowaemMoro y4actka
Puc. 4.14. Komnnexm mobunbHo20 uppueayttoOHH020 000py006aAHUL:
1 — nepeosudicnas Hacocuas cmanyusi; 2 — 6blcmpopazOopHblil

mpy6onpoeood; 3 — eudpanm ¢ 3adeudickol; 4 — LLIJ[FT; 5 — [12T winane;
6 — 002ICOEBANbHBLI ANNAPAM HA WMAMUee
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5. KOHUENUMA NPOBEAEHUA PEKOHCTPYKLUUA
N BOCCTAHOBJIEHUA CUCTEM OPOLLEHUA
NPU UCMNOJNIb3OBAHUU MOAYIIbHbIX
CBOPHO-PA3BOPHbIX KOMIMJIEKCOB

Jlnsi BBIMOJIHEHMST 3TOW INporpamMMbl Tpedyercst
pelieHue psja 3agad M, B YaCTHOCTH, MOBBILIEHHE
3 PEKTUBHOCTH U HAAECKHOCTH (QYHKIHOHHUPOBAHUSI
MEJIMOPATUBHBIX CHUCTEM, pa3BUTHE HOPMATHUBHO-
IIPaBOBOI 0a3bl, CTUMYJIMPOBAHUE PEXHUMA SKCILTya-
TalM U SKOHOMHUH BOJbI HA OPOLICHUE.

BapuaHTbl pPEeKOHCTPYKLUMH W BOCCTAHOBJICHUS
OpPOCHUTEBHBIX CETeH:

® PEMOHT U BOCCTAaHOBJICHHE paHee MOCTPOCH-
HBIX CETEeH C pas3jIMyHOM TEXHHUKOM OpOIIEeHHS,
€ClIi OHU HaXoIATCsl B pabOTOCIOCOOHOM COCTOSI-
HUU, B IOIOJHEHHE K TOMY IIPOBOJUTCSA KOHTPOIIb
TEXHUYECKOTO COCTOSIHHS U ONPEACIISIIOTCS y4acT-
KM, TI€ MOXXHO NPUMEHATH Pa3IU4YHYI0 TEXHHKY
OpOILIEHHS;

® CTPOHMTEIHCTBO HOBOW CHCTEMBI C OCHOBAaTElb-
HbIM 000CHOBaHHMEM U IPOEKTHPOBAHUEM;

® TI0CTaBKa MOXYJIBHBIX COOpHO-Pa30OPHBIX CH-
cteM Ha ruiomagu opomenus 20-100 ra mnm uppu-
TallMOHHBIX KOMIIEKTOB, TOTOBBIX K MCIIOIb30BAHUIO
Ha ruromaau 2-15 ra.

Kaxnprit Bapmant TpeOyeT TEXHHKO-IKOHOMHU-
geckoro OOOCHOBaHHWS W BBIOOpa Hamboyiee OITH-
MaJIBHOTO, IPUMEHHUTEIIEHO K MECTHBIM YCIIOBHSIM.

B ®I'bHY BHUU «Pagyra» pazpaborans! (1 He-
KOTOpbIE HAXOIATCS B CTaJUH Pa3pabOTKU) MOAYJIH
Ha MOJMB y4yacTkoB muromazasio 5-100 ra (5, 10, 15,
20, 40, 50, 60, 80, 100 ra) ¢ uUCIOIL30BAHUEM ITOIH-
ITUJICHOBBIX TPYOOIPOBOLOB OTEUECTBEHHOIO IPO-
n3BoAcTBa. OCOOCHHOCTh MX KOHCTPYKLHH 3aKIIIO-
YaeTcsi B TOM, YTO OHU COOPHO-pa30OpHBIE, YTO HE
WCKJIIOYAET YKJIa/IKy B TPAHIIEIO.

[Ipenmy1ecTBa npeasaraeMbIx MOAyeH:

® [IPOCTOTa MOHTaXa U MOOMJIBHOCTH KOHCTPYKIIMH;

® HEIO/BEPKEHHOCTh KOPPO3HH;

® UCTIOJIb30BaHUE CUCTEM Ha Y4acTKax OpOIIECHHUS
wiomaaeio 20-100 ra pasnuuHOM KOH(UTryparuu,
KOMIUICKTAllUU U YKJIOHAX MECTHOCTH;

® BO3MOYKHOCTb JAEMOHTa)Xa [10 OKOHYaHUH T10JIU-
BOB U JOCTaBKH K MECTY XpaHEHHMs (BCEll CCTEMBI), a
TaKXe B CIIydasiX MaBoJKa, C HEOXPaHsIEMOH TepPUTO-
PUU ¥ MOHTaka Ha JIPYTUX y4acTKaxX OpOIIEHUS;

® IPUMEHEHHE CPeTHECTPYHHBIX alnapaToB Ma-
JIOW HHTEHCUBHOCTH M C TpeOyeMbIMH PacXOIHO-
HalOPHBIMH XapaKTEPUCTUKAMHU;

® [I03TAITHOCTh BBOJIA YYACTKOB OPOILICHHUS B CBS3H
C COKpallleHHbIM (PMHAHCHPOBAaHHEM CTPOMTEJIHCTBA
CUCTEMBI;

® He TPEOYIOT BHICOKON KBaIH(UKAIIMK 00CITYKH-
BAIOILIETO [IEPCOHANA;

® MHOTOLIEJIEBOE HCIIOJIb30BAHUE (BHECEHHE YIO-
OpeHU C TONMBHOM BOAOM, TpyO AN MEpeKadyku
BOJIbl, CTOKOB, OTKAUK{ 3aTOIUICHHBIX MECT, MOJIUBA
MapKoB, TA30HOB U JIp.);

® BO3MOXKHOCTbH TOJICOCTUHEHHSI TTOJIMBHBIX KPBI-
JEEB HppHUTANUOHHBIX KoMruiekToB KI-5, KU-10 ¢
LEJIbI0 CHHKCHUSI MHTEHCUBHOCTU JOXKIS, yBEJIHue-
HUSI PACCTOSIHUS MEKAY MOJMBHBIMH KPBUIBSIMU H
TUTOILA/IN TIOJINBA;

® MOIYJbHBIH TMPUHINIT KOMITJIEKTOBAHUSI OPOCH-
TEJILHBIX CUCTEM, YTO pellaeT mpodieMy HMIIOpTOo3a-
MEILEHHSA TI0 CO3/IaHUI0 YYacTKOB OPOLICHUS HA BbI-
HIeyKa3aHHbIX [UIOLIASX;

e yHU(UKALHS y3II0B;

® CHIDKCHHE KallMTAIbHBIX 3aTPaT;

® BO3MOYKHOCTb [TPOBEACHUS PAHHUX MTOJTUBOB.

5.1. Komnnekt nppuraumoHHoro o6opyaosaHusa KU-5
(manee — kOMNneKT)

HasHauyeHue u mexHu4eckas Xapakmepucmuka

[IpennasHaueH Ui IMOJIMBA TEXHUYECKUX, KOP-
MOBBIX, OBOIIHBIX M 0axX4eBBIX KYIbTYp, KapToders,
CEHOKOCOB M NacTOUII Ha TOP(SHBIX, IECYAHBIX, CY-
MECYAHBIX U CPEIHECYITIMHUCTBIX MOYBAX HA ILIONIA-
¥ 110 S5 ra.

Bxomrodaet B ce0st pacipeieTuTeNbHbIN TpyOompo-
BOJI ¥ IBa JTOX/I€BAJILHBIX KPBLIA, OCYIIECTRISIONINX
TIOJINB TIOTIEpEMEHHO. MOXKeT TPOBOUTH 3200p BOABI
OT FUAPAHTOB 3aKPHITON OPOCUTEIBHON CETH WIIU Tie-
PEABMKHBIX HACOCHBIX CTAHIUM, YCTaHABIMBACMBIX
Y OTKPBITOT'O BOAONMCTOYHHKA.

OO0ciy)XnBaeT OJIMH YEIOBEK.
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Texuuueckasi xapakrepucruka KHU-5

Pacxon Bompl, 11/
Harnop, m:

MOJIHBIN

B HayaJe I0’KIEeBaTbHOTO KPBLIa
ITnomane, ra:

oporraemas

OTHOBPEMEHHOTO ITOJTNBA
Yucio OTHOBPEMEHHO pabOTAaOIINX
JIO’KIeBAJIBHBIX anapaToB
Paccrosinust Mexay TpoHHUKaMU U
ammaparamu, M
Cpeassisi MHHTEHCUBHOCTD JIOX/IS1 C
Y4EeTOM MEPEKPBITUS, MM/
[IponomKUTEeNbHOCTD MOIMBA OJJHOM
MO3UIUH TIPU TIOJTMBHOM HOpME
300 m3/ra, u
[Ipou3BOAUTENBLHOCTD B YaC
9KCILTYaTallMOHHOTO BPEMEHU
(Kun.n.=0,9), ra
Koa¢uruent sphekTuBHOTO monBa

Yempoicmeo KU-5

5-7

1o 52
35-40

1o 5,05
0,195
6
18
9,2-12,8

3,1-24

0,067-0,08

0,72

OCHOBHBIE y3JIbI: TPAHCIIOPTUPYIOINN U pacmpe-
JEeNUTEIbHBIH TPYyOOIIPOBOABI, ABa JOXKAEBAIbHBIX
KpBIJIa CO CPETHECTPYHHBIMH anapaTaMi, COSJUHH-
TeJbHas U 3allOpHO-PETYIHpPYIOLIas apMaTypa, MaHO-
Metp (puc. 5.1).

Tpancnoptupytommii TpyoonpoBo (IocTaBiIseT-
Cs1 110 POChOE 3aKa3ynKa) NpeJHa3HaueH ISl 0auH
BOJIBI OT HCTOYHHKA — TUAPAHTA OPOCUTEIBHON CETH
WM HACOCHOM CTAaHLUU K PaCIpPENeIUTENIEHOMY TPY-
6onposoxy. MoHTHpPYETCSl U3 MOIUITHICHOBBIX TPYO
& 90 MM JUTMHOH 110 6 M C TIOMOIIBIO OBICTPOCOOPHO-
pasOOpHBIX COCAMHUTEBHBIX JIBYXCTOPOHHUX MYQT.
OOmas aMHa TPAHCIOPTHPYIOMIETO TPYOOIpoBOIa
1o 150 M (3aBHCHT OT PacCTOSHUS OT BOJIOHUCTOTHHKA
JIO OpOILIAEMOTO y4YacTKa).

Pacnpenenutensublii  TpyOOmpoBOJ — AJIMHOM
216 M cobupaeTtcs 13 MOIUATHICHOBBIX TPYO & 90 Mm
JUIMHOW 10 6 M C TOMOIIBIO JIBYXCTOPOHHUX MYQT

108

PacnpepenutenbHbii
| Tpybonposog _ |
AN

O

HoxaeBanbHble
KpbISbs ' 3
| il
-
b

Tpchncg)Tmpyrou.lmﬁ/
TPy

onposog,
(B KOMMANEKT HE BXOAUT)

Bogoszabop

MpaHuua opolwaemoro
_.* yyacTKa

Puc. 5.1. Tunosas cxema moumadsica komnaiekma KH-5
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1 BKIto9aeT B ceds 12 tpoitauKoB ¢ 90x90x75 MM
Y OJMH KOHIIEBOW YTOJHHHK, PACIIOJIOKEHHBIE Yepe3
18 M ApyT OT ApyTa U CiIyXKaIue JJis PUCOSTMHEHHUS
K HUM JIOKJICBAJIbHBIX KPBLUIBEB.

KoMriuiekt BKIrouaeT B cels [Ba JOXKIAEBAILHBIX
KpbUTa JMuHOM 1m0 99 M kaxmoe. Kpsiino coduparot u3
16 mIeCTUMETPOBBIX MONMATUIICHOBBIX TPYO W OIHOM
TpexMeTpoBoil TpyOsl P75 M. Ha kaxaom Kpsuie
HaXOJATCs 6 IO /IeBaJIbHBIX aIlapaToB (PacCcTOSHUE
MeXJly HUMHU 18 M), mpuueM MepBblil anmapar ycra-
HaBJIMBAIOT HA PACCTOSHUM 9 M OT Hauana JoXkJjae-
BaJIbHOTO KpPbLIA.

JloxeBanbHBIE anmmapaTsl pa3MenIaroT Ha CTOSKaX,
BBUHYMBACMBIX B IMATPYOKH COCAMHUTEIHHBIX MY(]T.

Yempoticmeo 6bicmpocbopHO-pa3bopHbIX
mpy6ornposodos komnnekma KU-5

B xommiiekre HCHONB3YIOTCS TOJUATUICHOBEIC
TpyOBI 7151 paboTHI pu Hamope A0 60 M. TpyOs! mmH-
HOW 6 M C TIaJKUMHU KOHIIAMHU OCHAIAIOTCS MeTall-
JTMYECKUMH XOMYTaMH, YCTAHABIUBACMBbIMU Ha KOH-
nax Tpy06. [Ipu MoHTa)ke TpyOBl COSTUHSIIOTCSI MEXKILY
COOOH NIBYXCTOPOHHUMH My(hTamMH U3 MOJUypeTaHa
C JIBYMsI CaMOYIUIOTHSIIOIIMMHUCS PE3UHOBBIMH MaH-
KeTaMH U PUKCUPYIOTCS CIICIUAIbHBIMU CTATbHBIMH
CKOOAaMU, BCTaBIISIEMBIMH B OTBEPCTHS «YIICK» Me-
TAJUTHYECKUX XOMYTOB COCETHUX TPYO.

MoHxmaxx komninekma KU-5

OnHUM U3 IIaBHBIX PEUMYIIECTB KOMITJIEKTA SIB-
JISIeTCSl MOOMIIBHOCTbD, YTO TTO3BOJISIET €XKETOIHO HC-
MOJIb30BaTh €T0 Ha TOJIMBE HanboJee OT3BIBUMBBIX
KyJIBTyp CEBOOOOpOTa, T. €. Ha Pa3IMYHBIX y4acTKax
CEIbX03yTrOAUi.

OCHOBHOE YCJIOBHE HCTIOJIb30BaHMs KOMITJIEKTa —
HaJIM4YUe BOJOMCTOYHHKA: THAPAHTA OPOCHTEIHHOMN
CETH WJIN OTKPBITOTO BOIOEMA C TIEPEIBIYKHON HACO-
cHo# cranmuei Tuna CHIT (CHIID) 5/70 unu 15/60.

MoHTaX OCYLIECTBIIIETCS COIVIACHO TPOEKTY
(cxeMme), MpenBapUTEIbHO COCTABIEHHOMY CIElHa-
JTucTaMu Xo3siiictBa. Haumnaror ero ot Bomozabopa
C TPOKJAJKH TPAHCIOPTUPYIOIIETO TPpyOOmpoBoAa,
MPOTSHKEHHOCTH KOTOPOTO OTPEAETISETCS IO PacCTOs-
HUIO OT BOJ103200pHOTO TEPEXOHNKA JI0 TaTpyOKa
MaHOMETPOM WJIM IIEPBOIO TPOWHHKA PACIIPEIEIIH-
TEJIBHOTO TPYOOITPOBO/IA.

Pacnipenenurenbhplii  TpyOONpPOBOA  MPOKIIABI-
BAlOT TOCEepeanHEe opomaeMoro ydactka. CHagana
YCTaHABIMBAIOTCSA TAaTpyOOK C MaHOMETPOM, MydTa
& 90 MM, U TPOHHHK, KOTOPBIN JTOJDKEH HAXOIUTHCS
Ha PacCTOSHUU 9 M OT IPaHHUIIBI OPOIIAEMOTO y4acT-
Ka, 3aTeM TPOMHHMKM — HX pPa3MEHIAlOT 4yepe3 Kax-
awie 18 M (uepes Tpu TpyOsl). B momHoM koMmIuiekTe
MpeayCcMOTpeHa yCTaHOBKa 12 TPOWHUKOB M OJJHOTO

KOHIIEBOTO YTOJIbHUKA, KOTOPBHIM 3aKaHUMBAETCS pac-
MIPeeNNTENbHBINA TpyOonpoBoy (prc. 5.2a).

TpoliHMKM MOHTHPYIOTCSI TaK, YTOOBI HATPyOKH
(75 MM ObUTH HANpaBIICHBI B OHY CTOPOHY OTHOCH-
TENBHO HalpaBJICHUS PaCPEAeIUTENILHOTO TPyOOoIIpo-
BO7Ia (Bce BIIEBO MIIM BIPABO, B 3aBUCHMOCTH OT O4Yepe]l-
HOCTH TTOJIFBA YYIACTKa, CM. CXeMy yJacTka Ha puc. 5.2).

K narpyOkam TpOHHUKOB MOICOCANHEHBI BEHTHIIH
dy 65 cBepHyTbIMH maTpyOKamu, Ha KOTOpBIC Haje-
BalOT MyQThl B75 MM C MaHXXeTaMH. 3aTeM MOHTH-
pyloTcs JTOKAEBAIbHBIE KPBUIbS, MOJCOEAUHAEMBIC
yepe3 My(PpTy K TPOMHHUKY C BEHTHIIEM.

Brauane ycraHaBiuBaroTCsl TPEXMETpPOBas TPyoa,
My(Ta 1 mecruMerpoBas TpyOa, Ha KOHEI| KOTOPOH
nomenaercss padboyast My(QTa CO CTOIKOM M JIOXKJe-
BAJIbHBIM aIIapaToM, 3aTeM MY(QTHI C 10K eBaIbHbI-
MU arraparaMy — yCTaHaBJIMBaIOTCs uepe3 18 M (Tpu
HIeCTUMETPOBBIC TPYyObI). Jlist ynoOcTBa paboT Kpbl-
Jbsl MOHTHPYIOTCSI Ha IIEPBOM TPOMHMKE U IOCIIE-
HeM (13-om) yrombHuke. Kaxmoe coemuHenune Tpyo
¢ mydTamu GukcupyeTcs 1ByMs ckodamu. B mocnen-
HUE MYQTBI 0KIEBAJIBHBIX KPBUIbEB YCTaHABINBA-
foTcs 3armyinkd P75 mm. KoMmiuiekT rotos k paboTe.

Paboma komnnekma KU-5

Haumnnaetcs ¢ 3anonHeHus TpyOOIPOBOIOB BOJIOM:
MIPY HATIOJIOBUHY OTKPHITOM BEHTHIIE, TATBHETO OT BO-
J103a00pa KpbLjia, ME/IJICHHO, B J[BA IIPHEMa OTKPHIBAIOT
3aJIBIDKKY B TOJIOBE TPAHCIIOPTUPYHOIIETO TPYOOIPO-
BOJIa. 3aloJIHEHUE TPYOOIPOBOJA MPOBOMAT TPHU Ua-
ctuaaoM (Ha 30-50%) oTkpeITHH 3aaBKKH. [lepBry-
HOE 3aIlOJTHEHUE OCYIIECTBISIETCS B 3aBUCHMOCTU OT
MIPOTSHKEHHOCTH TPAHCIIOPTHUPYIOIIETO W PacIpeesn-
TENBHOTO TpyOOIpoBoaa B TeueHue 3-10 MuH.

O 10JTHOM 3arl0JIHEHUH TPYOOIIPOBO/IAa CBHUIETEIIb-
CTBYET Hauajo pabOThl JIOKICBAJIbHBIX aIlllapaToB,
MOCJIe Yero 3a/IBMKKA OTKPBIBAETCS IMOJIHOCTHIO, HO
C TaKUM pacueToM, YTOOBI IaBJICHHE Ha MaHOMETpE,
YCTaHOBJICHHOM B TOJIOBE PacHpeeUTeIbHOTO TPY-
6onposona, He npesbimano 0,52 Mlla.

[Tocne 3amonHeHHsT TPYOOTIPOBOJIOB PETYIUPYIOT
BEHTHJIEM JIABJICHUE B T'OJIOBE JIOYKICBAJILHOIO KPbI-
na (momkHo coctaBnath 0,35-0,4 MIla). [Tonmus ocy-
MIECTBIISETCS OTHUM JIOXKICBAITBHBIM KPBLIOM.

[Nocne BBIaYM HEOOXOIMMOH TTOIMBHON HOPMEI (€€
OIPEJIEIISIIOT 110 BPEMEHH IT0JIMBa KPBLIOM) HAIIOJIOBH-
HY OTKPBIBAIOT BCHTWJIb Ha BTOPOM JIOXKJICBAJILHOM
KpbLIe, IEPEKPHIBAIOT I10/1a4y BOJbI B IIEPBOE KPHLIO U
PETYNMpPYIOT AaBIE€HUE B TOJIOBE BTOPOTO KPBIIA.

Bo Bpems monuBa BTOPBIM JI0KI€BATBHBIM KPBI-
JIOM TIEPBOE KPBLJIO IEPEHOCHUTCS Ha CIIEAYONIYIO (110
HATPAaBJICHUIO K [IEHTPY OPOIIAEMOT0 y4acTKa) MO3H-
110, /IleMOHTaX Kpbljla HAUMHAIOT B TIOPSIJIKE, 00pat-
HOM €ro0 NepPBOHAYATILHOMY MOHTAXY.
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16

3

- - - - - - - - - - - -
6uan 7
18
19
No o3 Hanmenosanue Koun-so
| TpyGa HTHJL JU 90 sm, L 6w 36
2 TpyOu HHJL JI-7S sm, L - 6w 32
k] TpyGa MHJL JL 75 sm, L 3w 2
4 Jlow e saianimii annapat 12
5 Xomyt J1 S0 mu 12
6 Mydpra J1 90 sim 49
7 Mydra J1 75 am 36
8 Mincera /1 90 vwm 98
9 Manmera /1 75 um 72
[0 | Xosyr J190 s 72
11 Xosyr J1-75 smm o8
12 | Cxoba 170
13 | Crosx 12
14 | Tpoiinuk 13
15 | Pacnopka 12
16 | Jaiaymka J1-75 ywm 2
17 | Onopa s cbope 12
18 Beuncis uyrynnsii JIves 13
19 Iarpybok 13
20 | Manomerp 1
21 Bo:ir M8/50 140
22 bozir MB/30) 12
23 | bont MB8/20 5
24 | laiika M8 164
25 |Ulaiiba 8.650° 152 |
26 | [larpyGok Bxoanoit 1
16 2 ! -
-__ - - - - - - - - - - -
17

Puc. 5.2. Monmaoicnas cxema komnaekma KH-5
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OO0miee BpeMs IEMOHTaKa, TIEPEHOCA U MOHTaKA
KpblJla He MpeBbilaeT 1 4, a BpeMs MoJiMBa Ha OJTHON
MO3UIIMKA HE MEHee 2 4, MO3TOMY MOXKHO PEKOMEH-
JIOBaTh HAYMHATh JEMOHTaX Kpbuta uepe3 0,5 1 1o
OKOHYAHHWU ITOJMBA. 3a 3TO BpEMs KPbUIO YaCTUYHO
0CBOOOYK/TaeTCs OT BOJIBI, UTO 00JIEryaeT MPOIECC ero
JIEMOHTaXa.

AHAJOTHYHO OCYIIECTBISIETCS NaJbHEUIIas pa-
00Ta KOMIUIEKTa, YTO 00eCIIeYrBaeT HEIIPEPHIBHOCTh
rpoiiecca nojauBa.

[Tocne monuBa mociieqHeld MO3ULMU HA JIEBOU
(MM mpaBoil) MOJIOBUHE yYacTKa Mo/1ady BOJbI IIpe-
KpamarT W, pa3beIHHUB COCAUHHUTEIBHBIE CKOOBI,
pa3BOpauMBalOT TPOWHUKH TaK, 4YTOOBI MaTpyOKu
(75 MM ¢ BEeHTUJISIME ObLITH HATIPABJICHBI HA PYTYIO
CTOPOHY OT OCH PacIpeAesInTEeILHOTO TPyOOIpOBO-
na, ckobamu (PUKCHUPYIOT MX B 3TOM TIOJOKEHUH U
MPOBOSIT TIOJUB BTOPOW ITOJIOBUHBI OPOIIA€MOTO
yuactka. Jlamee paboTra TpPOBOAMTCS aHAJOTHYHO
OMUCAHHOMY.

5.2. KomnnekTt uppuraumoHHoro o6opyaosaHus KU-10
(nanee — komnnekt KU-10)

HasHaueHue u mexHu4eckas xapakmepucmuka

[Ipenna3HayeH A7l MOJIMBOB TEXHUYECKUX, KOPMO-
BBIX, OBOIIHBIX M 0aXUEBBIX KYIBTYP, KapTOQEIsi, CEHO-
KOCOB M TIACTOMII] BO BCEX 30HAX OPOIIIAEMOT0 3eMJIe/ie-
Just Ha tororraam 1o 10 ra mpu o0ImIeM ImoIoKHTETEHOM
ykuione He 6onee 0,02 1 MecTHBIX yKitoHax 1o 0,05.

Bkittouaet B ceds pacnpeneauTesbHbIi TpyOonpo-
BOJI U JIBa MEPEHOCHBIX J0KIEBAIBHBIX KpBIJIa, BbI-
MOJTHSIOMINX TTOJIUB MTOTIEPEMEHHO.

MoskeT oCymecTBIATh 3a00p BOJABI OT THAPAHTOB
3aKPBITOM OPOCUTEIBHOM CETH HWJIM MEePEIBUKHBIX
HACOCHBIX CTaHIUH, YCTAaHABINBAEMBIX Y OTKPBITOTO
BOJIOMCTOYHHKA.

OO0cCTyKUBaIOT OJIMH-/IBA YEJIOBEKA.

Texnuueckas xapakrepucruka KN-10
Pacxon Bojbl, 11/c 10-11

Hamop, m:

BO BXOJIHOM TaTpyoOke 1o 60
B Hayale JOX/JEBATHHOTO Kphlia 45-50
Opouaemast miomaab, ra 10,4
[Tnomaab 0MTHOBPEMEHHOTO TMOJINBA, Ta 0,345
Ywucino oHOBPEMEHHO pabOoTaroIIIX 6
JTOKJICBATEHBIX aIlllapaToB
PaccrosiHusI Mexly TpOIHUKaMU U 24
ammaparamMmu, M
Cpeassisi MHTEHCUBHOCTB A0S C 10,42-11,46
YYeTOM MEePEKPBITHS, MM/
[IponomxuTenbHOCTD MOIUBA OJJHOMN 2,9-2,6
MO3UIINH TIPH TTOJIMBHON HOpME
300 m3/ra, u
Koaddumment sddexrrBrOrO mosnmsa 0,81

Ycempoticmeo komrnnekma KU-10

CocTonT M3 pacnpenenuTeNbHOr0 TpyOOoIpoBo-
Jia, JABYX TIEPEHOCHBIX IOK/IEBAJIBHBIX KPBUIHEB CO
CPEAHECTPYHHBIMH armnaparaMmi, COCIUHUTEILHON U
3aIlOpHO-PETYIUPYIOIE apMaTypsl, BXOAHOTO IMa-
TpyOKa 1 MmaHomeTpa (puc. 5.3).

Yempoticmeo 6bicmpocbopHO-pa3bopHbIX
mpy6onposodoe komrnekma KU-10

B xommiexte HCIIOJIB3YIOTCA TIOJIM3TUIICHOBBLIC
TpyOBI 17151 paboTHI ipu Hamope A0 60 M. TpyOs! mm-
HOW 6 M C (hackaM¥U OCHAIIEHBI ABYMS METaJlInde-
CKUMH XOMYTaMH, YCTAHOBJICHHBIMHU Ha KOHIIAX TPYO.
[Ipu MoHTaxe TpyOBl COETUHSIOTCS MEXKIy CO0O0I
JBYXCTOPOHHUMH MY(TaMU U3 MOJINypeTaHa ¢ IBYMsI
CaMOYIUIOTHAIOIIHUMUCA PE3MHOBBIMHU MAaHXCTaMH U
(bUKCHUPYIOTCS CIIEUATBHBIME CTaTbHBIMH CKOOAMH,
BCTABIISICMBIMH B OTBEPCTHSI «YIIIEK» METAJITHUCCKUX
XOMYTOB COCETHUX TPYO.

|

\|r HoxpeeansHoe
kpeino 3

"

PacnpenenuTensHblii
TpyGonpoeog 3 N\ |

it 5
-=>
144

360

12{24 [24 [24 | 24 24 12

TPOWHWEK C BEHTUNEM

"
"
.

T
T HowagesaneHbIn

annapa
et L e \

a'}
o

MatpyBok BXOAHOK C MOHOMETPOM

Puc. 5.3. Tunosas cxema opowieHusi KOMNIEKMOM
KU-10 (Fop=10,4 2a)
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Tpancnoptupytommii TpyoorpoBo (TTOCTaBIsSIeT-
Cs1 110 ITpochOe 3aKa3unKa), IpeaHa3HaueH JUIsl 10JauH
BOJIbI OT MCTOYHHUKA — THAPAHTA OPOCHTEIILHON CETH
WJIM HACOCHOM CTaHILIMU K paclpeaeuTeIbHOMY TPY-
O6onpoBoxy. MOHTHpPYETCSI U3 MOTUATHICHOBBIX TPYO
@110 MM JITHHO 110 6 M ¢ TIOMOTIBIO OBICTPOCOOPHO-
Pa300pHBIX COEAMHUTEIBHBIX JABYXCTOPOHHUX MY(T.
OOwmast [yInHa TPaHCHOPTUPYIOIIETo TPyOompoBoaa
110 150 M (3aBHCHUT OT PacCTOSIHUS OT BOAOUCTOYHUKA
JI0 OPOILIAEMOT0 y4yacTKa).

PacnipenenuTenbHblil TpyOOnpoBO AMHHON 348 M
coOupaeTcst U3 MOIMATUICHOBBIX TPYO D110 MM utH-
HOM 110 6 M C TTOMOTIIBIO ABYXCTOPOHHUX MY(T 1 BKITIO-
vaet B ceOs 14 TpoiinukoB @110x110x75 MM u oquH
KOHIICBOH YTOJIbHUK C BEHTHJISIMHU, PACTIONOKECHHBIMH
4epe3 24 M ApYyT OT Apyra U CIIyXKalluMH IS IPHCOoe-
JMHEHHS K HUM JI0XK/ICBAJIbHBIX KPBUIBEB.

Komruiext BkitouaeT B ce0st 1Ba MEPEHOCHBIX J10-
KICBATBHBIX Kpblia HuHOH 1Mo 132 M kakmoe. Kpoi-
JI0 COOMPAOT U3 22 MIECTUMETPOBBIX MOTHITHIICHO-
BoIX TpyO @75 mm. Ha KaaoM KpbuIe MOMEIIA0T
6 MOXKIEBaJbHBIX AlIapaToB C PACCTOSHUEM MEXKIY
HUMH 24 M, IpUYeM TepBbIi anmapaT pa3MeIiaT Ha
paccrostHAM 12 M OT Hayaja JOXkK/IEeBaIbHOTO KPbLIa.

JloxxneBanbHbIe anmaparbl yCTaHABIMBAIOTCS 4e-
pe3 MEepPEeXOJHUKH Ha CTOSIKaX, BBUHUMBAEMBIX B I1a-
TPYOKHU COCAMHUTEIBHBIX MY(DT.

MoHmaxx komnnekma KU-10

OmHO 13 TIIaBHBIX IPEUMYIIECTB KOMIUIEKTa — MO-
OMJIBHOCTD, IIO3BOJIAIOLIAS HCIIOJNB30BaTh KOMILJIEKT
Ha TIOJIMBE HamOOJIee OT3BIBUMBBIX KYJIBTYpP CEBOOOO-
pOTa Ha pa3IMYHbIX YIaCTKaX CebXO3yTroAnH.

OCHOBHBIM YyCIIOBHEM INPUMEHEHHUS KOMILIEKTa
SBJISIETCS HAJTMYME BOJIOMCTOYHHUKA: THAPAHTA OPOCH-
TEJIBHOMN CETH WJIM OTKPBITOTO BOJAOEMA C MEPEIBUK-
HOM HacocHOM crannuer Tuna CHIT (CHIID) 15/60.

MoHTaxx IpPOBOIUTCA COIIACHO MPOEKTY (CXeme),
NPEABAPUTEIIEHO COCTABICHHOMY  CIICLHAIHCTAMH
xo3siiictBa. [lepen cOOpkol KOMILIEKTa PEKOMEHIY-
eTCsl IPOBECTH IMPEIBAPUTEIBHYIO Pa3OMBKY ydacrt-
Ka B COOTBETCTBUM CO CXEMOH, IIPEJICTABJICHHON Ha
puc.5.2.

HaunHaioT MOHTa)X OT B0J03a00pa ¢ MPOKIAIKU
TPaHCHOPTUPYIOLIETO  TPyOONpOBOAA, MPOTSIKEH-
HOCTb KOTOPOT'O ONPEAEIISAETCS MO PACCTOSHUIO OT BO-
J103a00pHOTO TEPEXOJHNUKA 10 MaTpyOKa ¢ MaHOMe-
TPOM WJIM TIEPBOTO TPOHHHUKA PaCHpPEAeTUTEIEHOTO
TpyOoTIpoBOIA.

Pacripesenurenbhpii - Tpybonposony D110 mm
MIPOKJIA/IBIBAIOT MTOCEPEANHE OpPOIIAEMOr0 Yy4acTKa.
CHayaJia ycTaHaBIMBAIOTCS BXOJHOW MarpyOoK ¢ Ma-
HOMeTpoM, mydra @110 mm, aBe TpyObI ¢ MydTamu
U TPONHUK, KOTOPBIA JIOJDKEH HAXOAMTHCS HA pac-
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CTOSIHAU 12 M OT I'paHMIIbl OPOIIAEMOTI0 y4acTKa, 3a-
TEM TPOMHUKH — 4yepe3 Kaxaple 24 M (uepe3 ueThipe
TpyOBbI). B HIOIIHOM KOMIIIEKTE MPEAYCMOTpEHa ycTa-
HOBKa 14 TPOHHMKOB M OIHOTO KOHLIEBOTO YTOJbHU-
Ka, KOTOPBIM 3aKaHYMBAeTCs paclpelesnTeNbHBIH
Tpybomposon (puc. 5.4). Kaxmoe coenunenue tpyo
My(pTaMu B TPOUHHUKOB C TpyOamMu u MypTamMu QK-
cupyercs qBymsi ckobamu (st @110 mm) (puc. 5.5).

Tpoiinuku (puc. 5.6) MOHTUPYIOTCS Tak, YTOOBI
natpyoku @75 MM ¢ BEHTHISIMU ObUTH HAIpaBICHbBI
B OJIHY CTOPOHY OTHOCHTEJIBHO HaIlPpaBJIeHUs pacipe-
JIENUTENHHOTO TPyOOIpoBo/ia (BCe BICBO WIIM BIpa-
BO, B 3aBUCMOCTH OT HAMEUaeMOil OuepeIHOCTH TI0-
JIUBA y9acTKa cM. pHc. 5.3).

K narpy0kam TpOHHUKOB MOICOCAMHEHBI BEHTHIIH
dy 65, B HUX BBEpHYTHI NaTpyOKH, HA KOTOpBIC Ha-
nesatoT MydhTel @75 MM ¢ MaHKeTaMu. 3aTeM Ha Tep-
BOM TPOWHHKE M MOCIETHEM YTOJbHUKE MOHTHUPYIOT
TIOKIEBATBHBIC KPBUTBS (TSI yI0OCTBa pabOTHI).

B mydTy TpoiiHuKa ycTaHaBIHBatoOTCA TpyoOa 6 M,
MypTa u mecrumerposasi Tpyda. Ha konen BTOpoii
HIECTUMETPOBON TPyObl oMelaT padbouyio Mydry
CO CTOSIKOM, OINOPOH M MOXKICBAJIBHBIM amIapaTom
(puc. 5.7, 5.8). Hdanee mMy(dThl ¢ q0XKIeBaIbHBIMU
ammaparaMyd yCTaHABIIMBAIOTCS depe3 24 M (JYeTHI-
pe mecTuMeTpoBble TpyObl). Kaxmoe coemunenue
TpyO Mydramu Quxcupyercss AByMs ckoOamu (st
@75 mm). B nocnenane MyQThl 10XKICBATbHBIX KPbI-
JIbEB YCTAHABIHMBAIOT 3araymikun @75 MM, KOTOpbIE
TaKXe KpersitT ckodamu. KoMIuiekT rotos k padore.

Paboma komrnnekma KU-10

Hauwnaercs ¢ 3amomHeHHsT TPyOOIPOBOJIOB BO-
Joi. C 9TOH 1eNbI0 IPU HAIIOJIOBHUHY OTKPHITOM BEH-
THWJIE, IaJBHETO OT BOA03a00pa Kpblia, IIaBHO, MeJI-
JICHHO, B JIBa MPHEMa OTKPBIBAIOT 33IBI)KKY B TOJIOBE
TPAHCIIOPTHUPYIOMIETO TPYOOIIPOBOJa. 3aIroHeHNE
TPYOOIIPOBOJIOB TPOBOAAT MpH YacTUIHOM (Ha 30-
50%) oTkpbITHH 3aABWKKU. [lepBryHOE 3anonHeHne
OCYIIIECTBIISIETCS] B 3aBUCUMOCTH OT MPOTSYKEHHOCTH
TPAaHCIOPTUPYIOLIETO U paclpeeIuTeIbHOr0 TPyoo-
mpoBoaoB B TeueHue 10-20 muH.

O TMOJIHOM 3aIlOJIHEHUN TPYOOIPOBOIOB CBHJIC-
TEIhCTBYET HAdao pPabOTHI JIOXKAEBAIBHBIX arapa-
TOB, TIOCJIC Y€ro 3a/IBMKKA B TOJIOBE TPAHCIIOPTHUPY-
IOLIEro TPYOOIPOBOJA OTKPHIBAETCS MOTHOCTBIO, HO
C TaKUM pacyeToM, YTOObI JaBJiCHWE HA MaHOMETpE,
YCTaHOBJIEHHOTO B NMaTpyOKe BXOIHOM pacIpeein-
TeTLHOTO TpyOoTpoBoa, He mpeBbimano 0,6 MIla.

[lociie 3amonHeHUsT TPyOOIIPOBOJOB PETYIHUPYIOT
BEHTHJIEM JIaBJIEHHE B TOJIOBE JIOK/IEBAIBHOTO KpbLIa
(mommkHO cocrtaBnath 0,45-0,5 MIIa).

[lonuB mnpoBOAUTCS OJHUM JOXKAEBAJIbHBIM
KPBLIOM.



Ne mo- HaumenoBanwe Yucio rﬂL 2
3ULUH L 1 v i 51':' _

1 Tpy6a ITHJL, 1110, L=6 m 58

2 Tpy6a ITH/, 175, L=6 m 44 ¥
3 Jlo’kaeBasibHBIH anmnapar 12 28un 29
4 Mydra /1110 74

5 MydTta 75 ¢ pe3pboii 1aroiim 12

6 Mydra npoxonnas /175 34

7 Mamnxertka /{110 148

8 Mamketka /175 95

9 Xomyt 110 116

10 | Xomyt A75 88

11 Ckoba ayst Tpy6 /1110 148

12 | Ckoba aust Tpy6 J175 92

13 Tpotinuk [110x75 14

14 VYronasuuk J110x75 1

15 | 3armmymka JI75 2

16 | Crosx 12

17 Pacrniopka 12

18 | Omnopa B cbope 12

19 | Bentuus JI 65(2%2moiima) 15
20  |IlarpyOox BeHTHIA 15
21 [TarpyOok BxoIHOM 1

22 | MonomeTtp 1

23 | Xomyt 150 12

24 Bont xomyTa /{110, M10x60 116

25 bonr xomyra 175, M8x50 88

26  |Taitxka M10 116

27  |Taiika M8 112

28  |Ilait6a 10.651 116

29 | Ilaiiba 8.65r 100

30 | bont M8x20 12

31 Bont M8x35 12

32 [epexomauk 1mroiim x 1Y4mrotima 12

Puc. 5.4. Moumaoicnas cxema xomniexma KH-10

4
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Puc. 5.5. Coeounenue mpy6 6 mygpme Puc. 5.6. Tpoiinux
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Puc.5.7. [loxcoesanvueiii annapam Ha cmosike

[lociie BbIAUUM HEOOXOJUMOM TOJMBHOM HOP-
MBI (€€ OmpeNessIOT 0 BPEMEHH IOJIMBA KPBIIIOM)
OTKpPBIBAIOT HAIOJIOBHHY BEHTWJIb HAa BTOPOM JIOXK-
JIEBaJIbHOM KpblI€, MEPEKPBhIBAIOT IOAAYY BOJbBI B
MIEPBOE KPBUIO U PErYIUPYIOT JABICHUE BEHTUJIEM B
Hayalie BTOPOTo KpbLIa.

B mepuosn monuBa BTOPBIM J0XKIEBATBHBIM KpHI-
JIOM TIEPBOE€ KPBUIO MEPEHOCAT Ha CIEAYIONIyro (1o
HaIPABJICHUIO K LIEHTPY OPOIIAEMOr0 y4acTKa) M031-
0. JIeMOHTaX Kpbljla HAYMHAIOT B TIOPSIIKE, 00pat-
HOM €ro MepBOHAYaIbHOMY MOHTAXKY.

OO01ee BpeMs IGMOHTaXa, IIEPEHOCa U MOHTaXa
KpbLIa HE MPEBbIMaeT 1 4, a BpeMs MOJIMBa Ha OMHON
MO3UIIUMA HE MEHEe 3 U, MOATOMY MOKHO HAUYWHATH
IeMOHTaX Kpbiia depe3 40-60 MUH 1O OKOHUAHWH
MOJTMBA. 32 ATO BPEeMsI TOXK/I€BaTbHOE KPBLIO YaCTHY-
HO OCBOOOKIA€TCs OT BOJIBI, ITOYBA HECKOJIBKO IPO-

Puc. 5.8. Yemanosxka cmosaxa é mygpme

COXHET, 4T0 00JieryaeT mpolecc JIeMOHTaxa U Iepe-
HOC TPYyO.

AHQJIOTUYHO OCYLIECTBIISIETCSl AajbHEHINAs pa-
00Ta KOMIUIEKTa, YTO 00eCIedrBaeT HEIIPEPHIBHOCTh
rporecca noiuBa.

[locne npoBeaeHus: MonMBa NOCICAHEH MO3ULIUU
Ha JIeBOM (WJIM MPaBoOil) TOJIOBHHE y4acTKa MOoAady
BOJIbI B KOMIIJIEKT IIPEKpAIatoT U, Pa3beAUHUB COe-
JMHUTENBHBIE CKOOBI, Pa3BOPAYNBAIOT TPOHHUKH TaK,
9100 TATPYOKH D75 MM C BEHTHISIMU OBLTH HAIPaB-
JICHBI B IPYTYIO CTOPOHY OT OCH PaclpeieuTeNIbHO-
ro TpyOompoBoaa, GUKCUPYIOT UX CKOOaMU B 3TOM
MOJIO)KEHHH W HAYMHAIOT MOJHMB BTOPOH IOJIOBHHBI
OpOoIIaeMoro yJacTka.

ITocne mnosmBa BCel IUIOIIAJMM JI0K]I€BAJIbHBIC
KPBUIbS TIEPEHOCST B HCXOAHOE TOJIOKEHUE, Pa3BoOpa-
YMBAIOT TPOMHUKU M HAYMHAIOT BTOPOM LIMKJI TIOJIMBA.

5.3. KomnnekTt uppuraumoHHoro o6opyaosaHus KU-15
(manee — komnnekT KU-15)

HasHaueHue u mexHu4eckas xapakmepucmuka

[Ipeanaznayen 11l MOJMBOB TEXHUYECKHUX, KOP-
MOBBIX, OBOLIHBIX M 0ax4eBBIX KYyJIbTYp, KapTodes,
CEHOKOCOB W IMACTOMII BO BCEX 30HAX OPOIIAEMOTO
3emutenenus Ha wrormanu 1o 10 ra mpu o0rem moso-
JKUTENFHOM YKJIoHe He Oonee 0,02 m MECTHBIX YKIIO-
nax o 0,05.

OO0cnyXHBaIOT J1Ba YeJIOBEKa.

Texunueckas xapakrepucrnka KU-15

Pacxon Bozpl, /¢ 14-15
Harmop, m:
B IIaTpyOKe BXOJHOM 10 60
B HayaJje JI0K/JIEBaIbHOIO Kpblia 45-50
Opotaemast miomaab, ra 15,67
Tlnomans 0oAHOBPEMEHHOTO 0,46

IOJIMBA, ra
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Yucno oTHOBPEMEHHO PabOTAOIIIX 8
JIOKJICBAJIbHBIX alapaTroB

PaccTostHIS MEX Ty TPOITHUKAMU H 24
anmnaparamu, M

Cpeassisi MHTEHCUBHOCTb IO C 10,96-11,74
YYETOM MEePEKPBITUS, MM/4

TIponomKUTENbHOCTD MOTHBA 2,74-2.55
O/IHOM MO3UILIMU TP MOJTUBHOMU

nopme 300 m3/ra, u

Koaddumment sddexrusaoro 0,6-0,65

II0JIMBa

B cocrtaB koMImiekTa BXOAAT pacHpeleNuTelb-
HBI TPYOOITPOBOJl U JBa MEPEHOCHBIX J0XK]ICBAJIb-
HBIX KpbLJIa, OCYIIECTBISIFOIIUX TTOJIUB IMOMIEPEMEHHO
(puc. 5.9).



MoskeT ocyLecTBIATh 3a00p BOJbI OT I'MAPAHTOB
3aKPBITOIl OPOCUTENBHOW CETH WM MNEPEABUKHBIX
HACOCHBIX CTAaHIUH, YCTaHABINBAEMBIX Y OTKPBITOIO
BOJIOMCTOYHHKA.

Yempoticmeo u paboma komnnekma K1-15

CocTouT U3 pacmpenciauTeIFHOTO TPyOoIpoBoaa
@110 MM, IByX TMEPEHOCHBIX OKICBAIBHBIX KPbI-
abeB P390 MM CO CpeIHECTPYHHBIMHU allapaTamH,
COCIUHUTEIBLHON M 3allOPHO-PETYIHPYIONIEH apma-
TYpBI, BXOTHOTO MaTpyOKa u MaHomerpa (puc. 5.9).

394

: PacnpegenurensHisii
| TpyGonpoeog E
: (L=396 m) “.

408

7 TpoiHuk

HowxaesanbHoe
KpbINo — 2 W,
(L=180 m)

MpaHiLa opowaemoro
yHacTka

MaHomeTp

Puc. 5.9. Cxema yuacmka u monmaoica komniexkma KH-15

Yempoticmeo 6bicmpocbopHO-pa3bopHbIX
mpy6ornpoeodos komriekma KU-15

B KoMIIIeKTe HMCIONB3YIOTCS TOJIUATHICHOBEIC
TpyOBl anst pabotel mpu Hamope 1o 60 M. TpyObt
JUIMHOK 6 M C (hacKaMy OCHAILEHBI JBYMsI METaJUIU-
YEeCKMMH XOMYTaMH, YCTaHOBJICHHBIMHA Ha KOHIIAX
Tpy0 (puc. 5.10). [Ipu MoHTaxKe TPYObI COCAMHSIOTCSI
MEXy cOOOH IBYXCTOPOHHUMH My(TaMH H3 ITIOJIH-
ypeTaHa ¢ AByMs CaMOYIUIOTHSIOIIUMHUCS PE3UHOBBI-
MH MaHXeTaMH ¥ (PUKCUPYIOTCS C IOMOILBIO CIHELH-
ANbHBIX CTAJBHBIX CKOO, BCTABISIEMBIX B OTBEPCTHS
«yIIEK» METaUTMYECKUX XOMYTOB COCEIHHX TpyO
(puc. 5.11).

Tpaucroptupyromuii  TpyoompoBox  (IoCTaBiIs-
eTcs 10 Mpoch0e 3aKa3uuKa) MpeaHa3Ha4eH Ui 110-
Jla4d BOJBI OT UCTOYHUKA — THAPAHTA OPOCHTEIBHOM
CETH WJIM HACOCHOM CTaHIIMU K PACIPEACIUTEILHOMY
TpyOonpoBoay. MOHTHpYETCS W3 MOTHITHICHOBBIX
Tpy6 @110 MM JUTHHOM 110 6 M ¢ IOMOIIBIO OBICTPO-

COOPHO-Pa30OPHBIX COEAMHHUTENBHBIX BYXCTOPOH-
HuX My(}T. O0mas AIMHA TPAHCHOPTUPYIOLIETO TPY-
6onposoza 10 150 M — B 3aBUCUMOCTH OT PaCCTOSHUS
OT BOZIOMCTOYHHUKA JI0 OPOLIAEMOT0 Y4acTKa.

Puc.5.10. Yemanosxka xomyma Ha mpybe

Puc. 5.11. Coedunenue mpy6 6 mypme

PacripenenurensHBId  TPyOOTPOBON — JUTMHOMN
396 M cobOupaercss M3 MOJMITUICHOBBIX TpPYyO
@110 MM aIuHON 1O 6 M C MOMOMIBIO JABYXCTO-
poHHUX My(PT M BKIO4YaeT B ceOst 16 TpolHUKOB
@110x110x90 MM (puc. 5.12) ¥ OOMH KOHIEBOM
YTOJIBHHUK C BEHTWJISIMH HJIM KpaHAMU, PACTIONOKEH-
HBIMH Yepe3 24 M ApyT OT Apyra U CIAYKAIIUMH JIJIs
MPUCOCIUHEHUS K HUM JIOKICBAIBHBIX KPBUIHEB.

KommutekT BkITrOUaeT B ceOsl 1Ba MEPEHOCHBIX JIOK-
JIeBANBbHBIX KpbUTa anuHoU mo 180 M xaxmoe. Kpouio
cobuparoT n3 30 MEeCTUMETPOBBIX MOIMITUICHOBBIX
Tpy6 @90 Mm. Ha kakmoM KpbUIE YCTaHABIMBAIOT 8
JTOKJICBAITFHBIX aIaparoB C PACCTOSHUEM MEXTY
HUMH 24 M, TpUYeM IepBBIN anmnapar pa3MelaeTcs Ha
paccrosiHud 12 M OT Havana JOXKI€BAILHOTO KpbLa.

JoxneBanpHbIe armapars! (puc. 5.13) moMemaroTcst
Ha CTOSIKM CTaJIbHBIX MAaTpPyOKOB ¢ ornopamu (puc. 5.14).

Moxmaxx komninekma KU-15

[maBHBIM yCIOBHEM HCHONB30BAHUS KOMILIEKTA
KU-15 sBasercs Hanuuue BOAOMCTOYHUKA: THAPAHTA
OpPOCHUTEIHHOM CETH WM OTKPBITOTO BOJOEMA C Tepe-
JIBWXKHOU HACOCHOU CTaHIIMEH.
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Puc. 5.14. Ilampybok co cmosikom, 0nopotul
U 002HCOEBANLHBIM ANNAPAMOM
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MoHTaxX MPOBOAMUTCS COITIACHO MPOEKTY (CXeMe),
HpeIBapUTEIIbHO COCTABIEHHOMY CIELMAINCTaMHU XO-
3stiicTBa. [lepen cOOpKoOi KOMITIEKTa pEeKOMEHIyeTCs
MPOBECTH MPEABAPUTEIBbHYIO pa30MBKY ydyacTKa B CO-
OTBETCTBUH CO CXEMOM, MpeCTaBIeHHOM Ha puc. 5.9.

HauynHaioT MOHTa)XX OT B0J03a00pa ¢ MPOKIAIKU
TPAHCHOPTUPYIOLIETO  TPyOOIpPOBOAA, IPOTSKEH-
HOCTB KOTOPOT'O OIIPEAEIISIETCS 110 PACCTOSIHUIO OT BO-
J103a00pHOTO MEPEXOJHHUKA 0 MaTpyOKa ¢ MaHOMe-
TPOM MJIHM TIEPBOTO TPOHHMKA PaCHpENeNUTETHLHOTO
TpybompoBoza.

Pacripenenutensubiit  Tpybonposox D110 mm
IPOKJIAIBIBAIOT TIOCEPEAUHE OPOLIAEMOI0 Y4acTKa.
CHadasa yCcTaHaBIMBAIOTCS BXOJHOW MaTpyOoOK ¢ Ma-
HOMeTpoM, mydra @110 mm, 1Be TpyObI ¢ MydTamu
U TPOMHHUK, KOTOPBIM NOJDKEH HAaXOOUTHCS Ha pac-
cTosTHUM 12 M OT TpaHUIIBI OPOIIAEMOTO YYacTKa, 3a-
TEeM TPOWHUKHU — uepe3 Kaxable 24 M (depe3 4eThipe
TpyOBI). B TOTHOM KOMIUTIEKTE TIPEeIyCcMOTpEHa yCTa-
HOBKa 16 TPOWHMKOB M OIHOTO KOHIIEBOTO YTOJBHHU-
Ka, KOTOPBIM 3aKaHYMBACTCS PaclpelesInTeIbHbIHI
TpyOompoBoy (puc. 5.15). Kaxnoe coenunenue tpyo
My(pTaMH U COeTUHEHUE TPOHHHUKOB € TpyOamu Myd-
tTamu GuKcHpyercst aByMst ckodamu (st @110 mm).

TpoitHUKH MOHTHPYIOTCS TaK, YTOOBI MATPyOKH
(90 MM ¢ BEeHTWISIMH WJIM KpaHaMd ObLIM Hampas-
JICHBl B OJIHY CTOPOHY OTHOCHUTENIBHO HalpaBJICHUS
pacnpenenuTeabHOro TpyoonpoBoia (Bce BIEBO WIN
BIIPABO B 3aBUCHMOCTH OT HAMEYaeMOi 04epeTHOCTH
MOJIMBA y4acTKa (CM. puc. 5.9).

K marpyOkxam TpOHHUKOB ITOICOCTMHEHBI BEHTIIIH
dy 80, B HUX BBEpHYTHI MaTpyOKH, HA KOTOpPHIE Ha-
nesatoT MydTel 390 MM ¢ MaHKeTaMu. 3aTeM Ha Tep-
BOM TPOHHMKE W MOCIETHEM YrojbHUKE (AJsl ymoO-
CTBa PabOTHI) MOHTHUPYIOT JI0XK/ICBAIBHBIC KPBLTBSI.

B mydTy TpoiiHMKa ycTaHaBIHBaIOTCS TPyOa JUH-
HO¥ 6 M, My(Ta 1 eme mecTuMeTpoBas Tpyda. Ha ko-
HeI[ BTOPOH MECTUMETPOBOH TPYOBI MOMEIAOT My(h-
TY, B KOTOPYIO BCTaBJISIIOT MAaTPyOOK CO CTOSIKOM, OIIO-
poli U JokKAeBaNbHBIM anmapartoM. [lanee maTpyOxu
C AOKAEBaJIbHBIMU amapaTaMy pa3MelIaloTcs Yepes
24 M (deTsIpe mecTUMETpoBbie TpyObl). Kaxkmoe co-
eNMHEHHE TPyO W maTpyOKoB MypTaMu (PUKCHPYETCS
nBymsi ckobamu (st @90 mm). B nocnenHe My Qo
JOXKJCBAJIbHBIX KPbUIEB YCTAHABIUBAIOT 3aITyLIKH
@90 MM, KOTOpBIE TAKKe KpersT ckobamu. Komriekr
rOTOB K padore.

Paboma komnnekma KU-15

HaunnaeTtcs c 3amonHeHus: TpyOOIpoBOI0B BOAOM.

[Ipu HamoiOBUHY OTKPHITOM BEHTHWIIC, JAbHE-
ro OoT Bon03a00pa KphUla, IUIABHO, MEJICHHO, B JIBa
[preMa OTKPBIBAIOT 3aBHXKKY B TOJIOBE TPAHCIIOPTHU-
PYIOIIETo TPyOOIpoOBO/Ia.



nogimn HaumenoBanue Yucio

1 | Tpy6aIId, D110, L=6 m 66
2 Tpy6a [1D 90, L=6 m 60
3 JoxaeBanbHbIN anmapar 16
4 Mydra D110, Mmm 84
5 Mydra D90, Mmm 78
6 Mamxetka 110, MM 168
7 Marmxkerka 90, Mm 156
8 XomyT D110, Mmm 132
9 XomyT 90, MM 120
10 |Ckoba tpy6 D110, Mmm 168
11 Cxoba tpy6 90, mm 156
12 | Tpoitnuk &J110x90, Mm 16
13 Vronsruk J110x90, MM 1

14 Zarymika 90, Mmm 2

15 [TarpyOoK CO CTOSIKOM U OTIOpOiA 16
16 BenTtuns 17
17 [Tarpy6ok BeHTHIISA 17
18 [Tarpy6ok BXOmHOMH 1

19 Manometp 1

Puc. 5.15. Monmaosicnas cxema komniekma
KH-15

3arnonHeHUe TPyOONPOBOMOB MPOBOASAT IMPH Ya-
ctiuaHoM (Ha 30-50%) oTKpbITHH 3aABIKKH. [lepBud-
HOE 3aII0JJHEHHE OCYLIECTBISAETCS] B 3aBUCUMOCTH OT
NPOTSHKEHHOCTH TPAHCIIOPTHUPYIOIIEr0 M pacrpere-
JMTENBHOTO TpyOonpoBooB B Teuenue 10-20 MuH.

O MoTHOM 3aroJHEHUH TPYOONPOBOJOB CBHIIE-
TEJILCTBYET Hadaio paboThl JIOXKICBAIBHBIX arlra-
paroB. 3aTeM IOJIHOCTBIO OTKPBIBACTCS 3a/BH)KKA B
rOJIOBE TPAHCHOPTUPYIOLIET0 TPyOOmpoBoJa, HO C
TAKUM PAcUyeTOM, YTOOBI AABJICHUE HAa MaHOMETDE,
YCTaHOBJICHHOTO B TaTpyOKe BXOJHOM pacIpeleliu-
TeJIbHOTO TpyOomnpoBoaa, He mpebimano 0,6 Mlla.

[Tocne 3amonHeHust TPyOOIPOBOIOB PETYIHUPYIOT
BEHTUJIEM JIaBJIEHHUE B I'OJIOBE JI0XK/I€BAJIbHOTO KPbLJIa
(momxno coctaBiath 0,45-0,5 MIla).

[TonuB mpoBOAMTCS OAHUM JOKACBAIBHBIM KPbI-
JIOM.

[Mocne BbTaun HEOOXOAMMON TOIMBHONH HOPMBI
(ee ompememNsAIOT MO BPEMEHHU MOJHMBA KPBUIOM) OT-
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KPBIBAIOT HAIIOJIOBUHY BCHTHJIb Ha BTOPOM J0XKAC-
BAJIBHOM KpBbLIE, IOCJIE YEro MEepeKpbIBatOT I0jauy
BOJIbI B [I€PBOE KPHUIO U PETYIHUPYIOT J1aBICHHE BEH-
THJIEM B HayaJie BTOPOTO Kphlja.

Bo Bpems mosimBa BTOPBIM JIOXKAEBAIBHBIM KPbI-
JIOM IEpBOE KPbUIO MEPEHOCAT Ha CIEAYIOILYO (110
HAIIPaBJICHUIO K [IEHTPY OPOIIAEMOT0 yJacTKa) MO3H-
uto. JleMOHTaX Kpblila HAUMHAIOT B IOPsKE, 00par-
HOM €T0 IIePBOHAYaIbHOMY MOHTAXY.

OOmmee Bpems JEMOHTaKa, NEPEHOCA W MOHTaxa
KpbUla He MpeBbILAcT 1 4, a BpeMs MOJMBa Ha OIHOM
IIO3UIIUN HE MCHEC 3 4, IO3TOMY MOKHO Ha4YMHATh [C-
MOHTaX Kpbuia uepe3 40-60 MUH 1ocsie OKOHYaHHUS T10-
JMBa. 3a 3TO BpeMsl JOXKIEBAIBHOE KPbLIO YACTHUHO
0CBOOOXIAeTCsl OT BOJIBI, T0YBA HECKOJIBKO MPOCOXHET,
41O 00JIeryaeT NpoLecc AEMOHTaXa 1 IIEPEHOC TPYO.

AHaQJIOTUYHO OCYLIECTBISCTCS JAajbHEHIIas pa-
00Ta KOMILJIEKTa, 9YTO 00eCreunBacT HENPEPLIBHOCTD
npoliecca IoJuBa.
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Kak Tompko OymeT mpoBeieH MONWB TOCTeRHEeH
MO3ULIMHU Ha JIEBOH (WM MPaBoil) MOJIOBUHE YYacTKa,
Moa4y BOJBI B KOMIUICKT MPEKPAIIAIOT U, Pa3beiu-
HUB COCIUHUTENILHBIC CKOOBI, pa3BOPaYMBaAIOT TPOM-
HHUKH Tak, 4To0bl marpyOku 90 MM C BEHTHISIMH
OBUIM HampaBlIeHbl B APYTYIO CTOPOHY OT OCH pac-

MIPEACTUTEIHFHOTO TPYOOIPOBOaa, CKOOaAMHU (hHUKCH-
PYIOT UX B 9TOM IMOJIOKEHUH U OCYIIECTBIISIOT OJIHB
BTOPOI MOJIOBHHBI OPOIIAEMOTO y4acTKa.

[locne mommBa Bcell miomianu, MOXKAEBajIbHbIE
KPBIJIbS IEPEHOCAT B UCXOAHOE MOJIOKEHHE, pa3BOpa-
YUBAIOT TPOMHUKH U HAUMHAOT BTOPOI LIUKJI TIOJIUBA.

5.4. loxpeBaTenb AanbHeCTPYWHbLIN Ha nepeaBuxkHon Tenexke AOMNT-30
(MOOGUNbHBLIN KOMMIIEKT)

[penHa3HaueH JUIst OPOIICHUST TEXHUUECKHX, KOP-
MOBBIX, OBOIIHBIX U 0aX4eBBIX KYIBTYp, KapToders,
CEHOKOCOB M TacTOWII Ha TOP(SHBIX, TECYAHBIX, CY-
MeCYaHbIX U CPETHECYTIIMHUCTHIX MOYBAX Ha IUIOMIA-
nsx 1o 40 ra mpu o0IIeM yKIIOHE ydacTka He Oosee
0,02 u mecTHBIX YKIIOHAX 110 0,05.

MoKeT IPUMEHSITHCS JIJIsl TIOJIMBA CEJIbCKOXO035IH-
CTBEHHBIX KYJIBTYP BO BCEX 30HaX OpPOIIAEMOTO 3€M-
nenenusi Poccuiickoit denepanuu co cpeHen CKopo-
CTBIO BETpa B TIEPHO/] TTOJIABA JI0 5 M/C.

PaboTraeT MO3UIMOHHO OT TUAPAHTOB 3aKPBITON
OpPOCHUTEIILHON CETH U JOMOJHUTEIBHOTO TPyOOIpo-
BO/Ia C TMOCJEIYIONINM IEePEMEIICHIEM Ha JPYTYIO
TTO3UIIHIO OTIEPATOPOM-TIOTHBATBITAKOM.

B 3aBucuMOCTH OT IpUMEHSIEMOTO JTaTbHECTPYH-
HOTO JOK/ICBAJIBHOTO armapara UMeeT JIBe MOAu(H-
Kaluu (CM. Ta0nuIy).

TexHnueckasi xXapakTepucTuKa Moanpukanuii
MOOMJIBHBIX KOMILJIEKTOB

JANT-15
JJ-15

ITokazarenu
Mapka J0KIeBaIbHOTO ara-
para
Pacxon Bomsl, 11/c
Hanop Ha Bxone, M
JluameTp HaKOHEUHUKOB, MM 26
Panuyc neiicrus, M 50-55
[Tnomaab opoIeHust ¢ OHOM 0,78-0,95
MO3UIINH, Ta
WuTeHCHBHOCTD HOXKIS Oe3
MIEPEKPBITHS, MM/MIH
YacTora BpalleHUs, MUH"! 0,2
TexHomorus monvsa [To kpyry u cekropy
Koadpurmenr:
WCIIONB30BaHUS DKCILTyaTa- 0,9
IIHOHHOTO BPEMCHH
5 PEKTUBHOTO TTOTNBA 0,6
HaJEKHOCTH TEXHOJIOTHYECKO- 0,98
TO Tporiecca
TOTOBHOCTH 0,98
CpoKk City>x0blI, TOIIBI 8
Juamerp narpyOka Ha TH]- Tpy6a ¢ 110 MM ¢ aBy™Mst
paHTe IS TOICOCIHCHUS YIIKaMHU
My¢QTHI ¢ 110 MM

JUIIIT-30
JU1-30

15-17,5
50-60
26; 30; 34
50-70
0,78-1,54

15-30

0,11 0,11-0,117
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Yempolicmeo mobunibHO20 KoMrnekma

CocTouT u3 OBICTPOCOOPHOTO TOTUITHICHOBOTO
Tpy6ornposoaa D110 MM ¢ MydTamu, HepeaBHKHOMN
TEJEKKH Ha THEBMAaTHYECKOM X0y, Ha KOTOPOH ycTa-
HOBJICH JaJIbHECTPYHHBIM [OXKIECBaIbHBINA ammapar
AA-15 wm J1A-30 u manometp (puc. 5.16). V3ibl
MoICOeTMHEHUS TpyOonpoBoaa D110 MM K THAPAHTY
(1103. 2) BXOAAT B COCTAB OPOCUTEIIHON CETH U KOM-
TUIEKTYIOTCSI UMY TIPU PEKOHCTPYKIIHU.

BricTpocOOpHBIH  TpaHCHOPTUPYIOUIUE TPyOO-
MPOBOJ MTPEAHAa3HAYEH /ISl OJJaul BOJIbI OT TUPAH-
Ta OPOCUTEJILHON CETHU K MEPEIBUAKHON TEIEKKE C
JIAJIbHECTPYUHBIM JI0XK/I€BaJIbHBIM armnaparoM. Tpy-
OOIPOBOJ MOHTHPYIOT W3 TOJMAITHIECHOBBIX TPYO
@110 MM IHHOK 1O 6 M, KOTOPBIE COCTUHSIOTCS
C TOMOILBIO OBICTPOPA30OPHBIX COEIMHHUTEIBHBIX
JIBYXCTOPOHHUX MYy(QT ¢ Mamwxeramu. K marpyOky
y371a TIOZICOETUHEHUS, 3aKPEIJICHHOMY Ha THUIpPaH-
T€ OPOCHUTEIHHOW CeTH M K TEeJeXKe, TPyOOoTpoBoI
noncoeanHsieTcss MmydramMu co ckobamu. Ha Tpybax
C JIByX CTOPOH YCTaHOBJICHBI CTallbHbIE XOMYTHI, B
MPOYIINHBI KOTOPBIX BCTABJISIOT C IByX CTOPOH CKO-
Obl, (UKCUPYS TaKMM OOpa30M COCIMHEHHUE IBYX
TpyO B MydTe (puc. 5.17).

[TepenBmwxuas Tenexka (puc. 5.18, 5.19) cocro-
WT W3 paMbl, Ha KOTOPO 3aKperyieH CTOSK C JOXK]Ie-
BallbHBIM anmapatoM. Pama ycTaHOBIeHa Ha YeThI-
pex MHeBMaTHYeCcKuX Kosiecax. Brepenn k pame c
BO3MOXKHOCTBIO MTOBOPOTa MPHUKPETIEHbI BOAMIIO U
pyuka. [logBomsamas Tpyba depe3 MyhTy COCTUHS-
eTcsl ¢ pa30OPHBIM TPAHCTIOPTUPYIOITUM TPYOOIIPO-
BOJIOM.
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Puc. 5.16. Obwuii 6uo komnaekma: 1 — euopanm
opocumenvHoll cemu; 2 — y3en noocoeouHeHs.

mpybonposooa D110 mm, k cudpanmy;
3 — mypma @110 mm; 4 — nonusmunenosas mpyoa

D110 mm, | = 6 m; 5 — menesicka ¢ 0024COEBATLHBIM
annapamom
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Puc. 5.17. Coedunenue mpy6: 1 — nonusmunenosas
mpyoa @110 mm; 1 = 6 m; 2 — xomym mpyowi; 3 — mypmas
4 — manxcema,; 5 — ckoba
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Puc. 5.18. Ilepeosusicnas menexcka: 1 — pama;
2 — cmosx; 3 — doxcoesanvhubill annapam, 4 — koneco;
5 — goouno; 6 — pyuka; 7 — no0gooauyas mpyoa menexcKu;
8 — mygpma; 9 — mpybonposoo; 10 — maromemp

Puc. 5.19. Ilepedsusicnas menesxicka

Monmasic MobuILHO20 KOMNIEKMA

KoHCTpYKTHBHOE HCIIONHEHHE KOMIUIEKTa U €ro
COCTaB MO3BOJISIOT UCIOIB30BATh €T0 HA PA3IMYHBIX
OpPOCHUTENBHBIX CUCTEMAX.

K marpyOky y371a mojcoeanHeHus, 3aKperseH-
HOMY IIOJ{ YIJIOM Ha THJPAHTE OPOCHUTEIBHOM CEeTH,
HNOJCOENINHAIOT MY(PTY, B KOTOPYIO BCTaBISIOT II0-
musTHIIeHOBYI0 TpyOy. CoennHenne TpyObl M ma-

TpyOka (UKCHpPYIOT OByMs ckoOamu. Jlamee Imo-
CJIEIOBATENILHO PACKIAABIBAIOT CICAYIONUE TPYObI
¢ MyhTaMu, Kaxa0e CoeJUHEHUE PUKCUPYIOT CKO-
oamu. K nmocnenneit mydre pazdopHoro Tpybonpo-
BOJIa MOJICOEAMHSIOT TTOABOISIIYI0 TPyOy (CM. pHcC.
5.18, 5.19) nepenBmwkHO# Tenexku. KoOMIIEKT T0-
TOB K pabore.

Paboma Komrinekma

Haunnaercs ¢ 3anonHeHust TpyoonpoBoa Bonoi
npu yacTuuHoM (Ha 30-50%) OTKpBITUN 33 IBUKKHU
rUJpaHTa opocuTenbHOU cetu. IlepBuuHOE 3amodn-
HEHHE OCYIIECTBISETCS B TEYEHUE HECKOIBKUX
MUHYT. O TIOTHOM 3allOJIHEHUH CBUJETEIHCTBYET
Havayio paboThl JOXKAeBaIbHOTO ammapara. [locne
9TOr0 3aJABMXKKY MOJHOCTBIO OTKPBIBAIOT, HO C Ta-
KHM pacyeToM, 4TOObI AaBJICHHE TIepe]] alnaparom
He npesbimano 0,55-0,6 MIla. PaGouee naBieHue
KOHTPOJUPYIOT 110 MAHOMETPY, YCTAHOBICHHOMY Y
TUIpaHTa WU Ha TENeXKe, Mepes J0KIeBaTbHBIM
anmapaToM.

[TonuB oCymIeCTBISETCS MUHUMYM IBYMs Iie-
PCABUIKHBIMU KOMIIJICKTAMU. Ilocne BblAa4HU HCE-
00XOMMOW TOJUBHOW HOPMBI (€€ OTpeNeNsioT
M0 BPEMEHU IOJIMBA) MEPEKPHIBAIOT 3aJBIKKY Ha
TUJIPAHTE, OTCOENWHSIOT TMOABOASAIIYI0 TpyOy
TENEKKY 3a PyUKy MEpeMEIlaoT Ha JIPYTylo Io-
3ULUIO.

Ha cnenyromeil no3uum TEIExKKy C JOKICBaIb-
HBIM aNiaparoM MOAKIIOYAIOT K THIPAHTY uepes3 y3ed
MOJICOCMHEHNS, OTKPBIBAIOT 3aJBMKKY M IPOIECC
MTOJTBA TTIOBTOPSETCS.

Bo Bpemsi monmBa omnepaTopbI-TOIWBAIBIIAKH
pa3z0ouparoT TpyOOIIPOBOA M MEPEHOCAT €ro K clie-
nyromemMy ruapanty. Coopka TpyOompoBoja ocy-
HICCTBIISIETCS C YYETOM BO3MOKHOTO €0 TOACOC -
HEHHs K Y37y MOJCOSAUHEHNS K THAPAHTY, MOCie
TOTO, KaK IMOJUB OT THApaHTa OyleT 3aKOHYeH H
TEJEeKKY HEOOXOAMMO NEPEeMECTHTh Ha KOHEI] CO-
OpanHoro TpybomnpoBoaa. [lanee mpouecc monusa,
MepeMeIeHUs TeJIeKKH U pa30opHOTO TPyOOmpo-
BOJIa TOBTOPSIETCSI.

WppurannoHaple KOMIUIEKTHI B 3aBUCHMOCTH OT
KOJIMYECTBA WX TMPUOOPETEHUs ¢ MPUMEHEHHEM J0-
MOJIHUTENFHOTO paclpeeuTeIbHOro Tpyoonposoaa
MOTYT UCTIOJIb30BATHCSI AJIS OIMBA OOIBIINX III0IIA-
neit (40-100 ra) cenbCKOX03SICTBEHHBIX YTOIMI.

PeKOMeH]IyeMLIe CXEMbI UCITOJIB30BaHUA UPppHUTa-
nuoHHBIX KoMIuiektoB KM-10, KM-15 u AAIIT-30
Ha toromangax mo 100 ra mpuBeneHsl Ha puc. 5.20,
5.21,5.22.
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Puc. 5.20. Cxema opowenus yuacmxa
| § ' decambio komnaekmamu KH-10
i (S=103,68 2a, pacxoo 100-110 1/c):
. 1— nacocnas cmanyus; 2 — masucmpano-
| rlr—' HbLUL mpy6Onpo8oo 3aKpulmotl Opoc-
L menvbHoU cemu; 3 — pacnpeoeiumenbHblil
! £1 é mpy6onpo6od D110 mm, | = 348 m
i ' xomnnexkma KH-10; 4 — ooaxcoesanvroe
|
|
|
|

720m

F

kpoLio @75 ymwm, [ = 132 m; 5 — euopanm ¢
V3710M NOOCOEOUHEHUs
pacnpeoerumensHuix mpyoonposooos
08yx komniexkmos KH-10; 6, 7,
8 — Hanpenenus nepemewyerus
0001COeBAIbHBIX KPbLIbE
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l Puc. 5.21. Cxema opowenus yuacmxa
Pzm_, oecamvio komnaekmamu KH-15

I (S=94 ea, pacxoo 88-90 i/c):
i 1— nacocnas cmanyus;
! 2 — macucmpansHulii mpyoonpogoo
I 3aKPLIMOL OPOCUMENLHOU Cemu;
i 3 — pacnpedenumenvrulii mpyoORPo8o0
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/ D110 mm, | = 396 m Komniexma
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6. TEXHONOIrma " TEXHUW4ECKUE CPELCTBA
MUKPOOPOLLEHUA

MHUKpoOpoILIeHHE OOBEIUHIECT TEXHOJIOTHH U
TEXHUYECKUE CPEACTBA IMOJUBA CENBCKOXO3SHCTBH-
HBIX KYJIBTYp, NPU KOTOPBIX 00ECHeYMBaeTCsl MOJ
OTHOCHUTCIIbHO HU3KHUM JJaBJICHUEM U C MaJIol MHTEH-
CHUBHOCTBIO IIOCTOSIHHAs HWJIM IIPEpHIBUCTAas I0Jada
BOIbl WM CIa0OKOHLEHTPUPOBAHHBIX IUTATEIb-
HBIX PACTBOPOB B 30HY OOMTaHMs KOpHEH pacTeHui,
HaJl MOBEPXHOCTBHIO MOUYBHI WM BHYTpHU ee. TepMuH
MHUKPOOpOILIEHHE ObUI MPHUHAT B XO/€ JUCKYCCHH 3a
KPYIVIBIM CTOJIOM» I10 MUKPOOPOILIEHUIO Ha Mexty-
HapoaHoi koHpepentuun MKHWJ B 1986 r. B 1. byna-
HerrTe.

OTMeueHHbIE XapaKTEPUCTUKH MUKPOOPOLICHUS,
MOTYT OBITh pealn30BaHbl HA CUCTEMaX KalleJbHOro,
HUMITYJIbCHO-JIOKAJIbHOT'O U BHYTPUIIOYBEHHOTO OpPO-
MEHUA; TPAAUIHUOHHOI'O IMEPUOANYCCKOI0o, CUHXPOH-
HOT'O UMIIYJIbCHOTO M MEJIKOIUCIIEPCHOTO (a3P030Jib-
HOT'0) JOXKJCBAHUSL.

CucTteMa MUKPOOPOLICHHUS MTOJAET BOAY K KYJIBTY-
pe, UCIONB3Ys CeTh MaruCTPaIbHBIX TPyOONIPOBOIOB,
OTBETBJICHUH OT MarucTpasbHBIX TPYyOOIIPOBOAOB H
TTIOJIMBHBIX pr6OHpOBO):[OB C TOYKaMH BOJOBBIITYCKa
(kamenpHUIIAMH WJIM MHUKPOHACaJKaMM), Pacrofio-
KEHHBIMHU 110 UX AnuHe. Kaxnas Touka BOOOBBITyCKa
PaBHOMEPHO MOAACT HEOOBIIOE, TOYHO KOHTPOIHUPY-
€MO€ KOJIMYECTBO BOJbI, MUTATENbHBIX IEMEHTOB U
JIPYTUX HEOOXOMUMBIX JIJIsI pOCTa BEIIECTB HETIOCPE/I-
CTBCHHO B KOPHCBYIO 30HY paCTCHUA WJIM HA IMOBEPX-
HOCTH BO3JI€ HETO, a MPH adPO30JILHOM OPOIICHUN —
Ha caMO PacTEHHE.

OTTOK BIaru M MHUTATEIbHBIX HJIEMEHTOB MOIOJ-
HSIETCSl HENpPEPBIBHO, BCIEACTBME 4YEro pacTEeHUs
HUKOTJIa HC IOABEPraroTCsa CTPECCY, BbBI3BIBACMOMY
HEAOCTAaTKOM BJIarM HJIM ITHTATCIBHBIX J3JICMCHTOB.
[TocrosiHHast BONOOOECIEYUEHHOCTh U HAJIMYUE IUTa-
TEJIBHBIX JIEMEHTOB IO3BOJIIOT PACTEHUIO, HE MOJI-
BEPraéMoMy CTPECCY, JOCTHYb ONTUMAIBLHOIO POCTa
1 BBICOKOT'O YpOXKas.

OcCo0eHHOCTH TEXHOJIOTHH MHUKPOOPOIIEHUS H
uX 3P PEeKTUBHOCTH

MHUKpPOOPOILIEHHE  XapaKTEPU3YETCsI
HOPMaMH I10JIMBa, IIPH 3TOM BOJa IIOAAETCS:

® B TCYCHHUE JUTUTEIIFHOTO BPEMEHHU;

® C YaCTBHIMH MHTEPBAJIaMU;

® HEeMoCpeCTBEHHO B KOPHEBYIO 30HY MJIM Ha I10-
BEPXHOCTh PACTEHUS (a3PO30JbHOE YBIIAKHEHUE);

HHU3KUMU

e yepe3 HU3KOHAIOPHYIO CUCTEMY IOIauH.

TexHONOTHA KaIleJIbHOIO OPOLICHUS! MO CpaBHe-
HUIO C OOBIYHBIM TOJHBOM HMEET CIEAYIOIINe Mpe-
UMYIIECTBA:

® IIPOMCXOMUT adparms moussl. [louBa He mepe-
YBIQXKHSACTCS, YTO 00ECHEeYnBaeT WHTEHCHBHOE IIbI-
XaHHe KOpHEH Ha TMPOTSHKEHHH BCEro IMKJIA pOCTa,
HE MIPEPHIBAIOIIEECS BO BPEMS HIIH HETIOCPEICTBEHHO
nocye opouieHus. [I0YBEHHBIH KHUCIOPO TIO3BOJISIET
aKTHBHO (DyHKIIMOHUPOBATH KOPHEBOU CHUCTEME;

® KOpHEBAs CHCTEMa Pa3BUBACTCA JIydIlle, YeM ITpU
Tr000M Apyrom criocobe opouienus. OCHOBHAsI Mac-
ca KOpHEH COCpEAOTaunMBacTCs B 30HE KalleJbHUIL,
KOpDHEBasi CUCTEMa CTaHOBUTCSI Oojiee MOYKOBATOH, C
OOMJINEM aKTHBHBIX KOPHEBBIX BOJIOCKOB. YBEIUYH-
BaeTCsS MHTEHCUBHOCThH MOTPEOJICHHUST BOJBI M TIHTA-
TEIIbHBIX BEIIECTB;

® BOJIa MIOCTYIAET MEUIEHHO, TI0YBa HE TTOBEepra-
€TCsI 3PO3MH, YTO MO3BOJISIET 30ekKaTh MOTEPh BIIArH;

® PacTBOpPEHHBIC YHOOpPEHUS BHOCATCS HEIO-
CPEICTBEHHO B KOPHEBYIO 30HY BMECTE C IOJUBOM.
[Mponcxoaut ObICTPOE W WHTCHCUBHOE IMOTIONICHUE
MMATATEIBHBIX BEIIECTB. DTO caMblii d(PPEKTUBHEII
CII0cO0 BHECEHUS yAIOOPEHHH B 3aCyIUIUBBIX KIHMa-
THYECKHX yCIOBHSX;

® JIUCTbSI PAacCTEHHH HE YBIAXHAIOTCS, KaK IpH
JOXKJEBaHUU (KpOME adpO30JBbHOTO YBIIAKHEHHUS),
CHIDKACTCSl BEPOSITHOCTH paclpocTpaHeHus Oomnes-
Hel, MHCEKTUIMB! U (YHTHIUIBI HE CMBIBAIOTCS C
JIMCTBEI;

® KamneJbHBI MOJNWB MO3BOJSET OCYLIECTBISTH
00paboOTKy MOYBBI, ONPHICKUBAHHE U COOpP ypoKas B
nro00e BpeMs, HE3aBUCHMO OT MPOBEIEHHS OpolIe-
HUSI, TaK KaK Y9aCTKH TTOUYBBI MEXY PsJaMy Ha Mpo-
TSDKEHUH BCETO CE30HA OCTAIOTCS CYyXUMH;

® KareJIbHOE OPOIICHUE TaeT BO3MOXKHOCTD IPH-
MEHSITH [TOJIMB Ha CKJIIOHAX WJIM YYaCTKaX CO CJIOKHOM
Tororpagueit, 6e3 cCOOpyKEeHHUs CIeHUaTbHBIX yCTY-
TIOB WJIM TIEPEHOCA MOYBHI;

® [IPY MTOJIUBE HAITyCKOM OJIHA TPETh PAaCTEHHI T10-
JTydaeT O4€Hb MHOTO BOJBI, OT Y€ro OHH 3aJbIXaI0T-
csl, Ipyras TpeTh HeJONoNTydaeT Biary. B pesymsrare
TOJIKO OCTABLIASICSI TPETh PACTEHHI TOJIy4aeT OITH-
MaJIbHOE KOJIMYECTBO BOAbl. KamenbHoe opolieHue
perynupyer He TOJIBKO KOJTHYECTBO BOABI, HO M MOja-
4y ynoOpeHwUsl, pACTBOPEHHOTO B HElf;
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® 3HAYUTCJIbHAA DJKOHOMMSA BOJIbI: YBJIAXKHACTCA
TOJIEKO TIPUKOPHEBas 30Ha pacteHuit, ot 40 mo 60%
o0bema 0OIIIei ITO0IIa /IN; CHIDKAIOTCS TIOTepH Ha HC-
MapeHue; OTCYTCTBYIOT MOTEPU OT MEepUQPEPUIHOrO
CTOKa BOJIBI;

e TeMmIleparypa ITOYBEI BBIIIE, YEM IIPH JTOXKIEBA-
HUH, TTI03TOMY MOXKHO TIOJYYHTH OoJiee paHHHUH ypo-
JKau;

® IPOJYKTHI, IOJYYCHHBIE B PE3YIBTATE HCIIOJb-
30BaHUS KaIEIBHOTO OPOIICHHS, JIYYIIIE [0 KAaUeCTBY;

® YpOXKaliHOCTb MOBBIIIACTCS IPUMEPHO B 3 pasa;

® YMEHBIIAITCS TPYAOBBIE 3aTPaThl Ha IIPOBEE-
HUE TI0JINBOB;

® ceMeHa COpPHSKOB HE TIOMaIaloT B TIOYBY, Clie-
JTIOBATEIbHO, HET HEOOXOAMMOCTH JeNaTh MPOIOJIKY
BPYYHYIO;

e cucTeMa JIHCTBYEeT aBTOMaTHIECKU ¥ IPU HEO0O-
XOOAUMOCTH MOXKET OLITH INOAKIIFOUE€HA K KOMIIBKOTC-
py. Bce aTo mo3Bomser sxkoHOMHUTE 10 60% pabdodero
BpPEMEHH.

PasznudHbIe BUIBI CHCTEM OPOIICHHS WMEIOT pas-
nmaHbIe 3(h(heKTHBHOCTH, 00YCIOBICHHBIE CITOCOO0OM
monuBa (Tadm. 6.1).

Tabnmra 6.1
I PeKTHBHOCTH CHCTEMBbI OPOILEHHUST
(mo M.J. Bocyaa, ABctpanus, 1998)

BI/IH CHUCTEMBI OPOLLICHUA HpMMepHaﬂ 3(1)-
(hexTUBHOCTD, %

[TonmouBeHHOE KaneabHOE OPOLICHUE 95+
KanensHoe oporienne 95
MukponoxaeBaHue 85
JlokeBasibHAsI CUCTEMA C TTOJTUBOM B 80
JIBUKCHUH T10 KPYTY
JloxeBabHEIC HAaCAAKH IS TIOJIMBA 60-75
CBEPXY
CaMOX0HbIe J0KI€BaJIbHbIE MAIIUHbI 60
[NomuB 3aToruieHIeM/TIONHB 10 OpO3IaM 36-75
JlokaeBasibHAsI CUCTEMA C TIOJTUBOM B 50 nnm meHee
JIBIYKCHUH 110 KPYT'Y U I0XKICBAIbHON
HacaJIKoM JJIsl TOJIMBa CBEPXY

6.1. AMnynbcHoe aoxaeBaHue

NmnynbcHOE AOKIeBaHHE 00eCTIeYMBAET YacThIe
MOJIMBBI IPM MUHUMAJIBHBIX TOJIMBHBIX HOpMax. Ilo-
3BOJISICT PETYJINPOBATH MUKPOKJIMMAT Ha BBICOTE pac-
TeHuid. Ero mpuMeHSIOT Ui MOJMBa MHOTOJIETHHX
HaCa)K/ICHUH, KOPMOBBIX M APYTHX KYJBTYp, IPEXKIe
BCEro Ha 3emJisix ¢ ykioHamu a0 0,2 u pacuneHéH-
HBIM pelibeoM, a TaKKe Ha MaJOMOLIHBIX I1OYBAX,
MOACTHIIAEMbIX CUIbHO(PHIBTPYIOIINMH WU TIPAKTHU-
4eCKH HE(QUIBTPYIOIIMMHU TPyHTAMH. 30HBI IIPHMe-
HEHHs — MpeAropHble pailoHb! 3akaBKkasbs, CpenHei
Azun, FOra Vkpaunsi, CesepHoro Kaskaza u Moi-
naBuu. VIMITynbCcHOE JTOKIEBaHKE TPOBOAT IO Ciie-
JOYIOUIMM TEXHOJIOTHYECKUM CXEMaM: €KEeIHEBHOE
JNOXKIEBAHUE B KapKUE 4Yachl CyTOK NPH IOJMBHOM
HOpME, OJM3KOM K CYTOYHOMY BOJOINOTPEONICHHIO;

JTOK/IEBaHUE B OOBIYHOM PEXHUME (B PACUETHBIE CPO-
KU IIPU PACYETHBIX IMOJIMBHBIX HOPMAaXx); HEMPEPhIB-
HOE B TE€UEHHUE BETreTaIliy BOJOCHAOKEHHE PAaCTeHHUN
B COOTBETCTBHM C XOAOM BOJOMNOTpeOieHust (CHH-
XpPOHHOE JOKJEBaHHE) 3a CUET OAHOBPEMEHHOU MU
HerepBIBHOﬁ pa6OTI)I UMIIYJIbCHBIX HOXKICBAJIbHBIX
anmaparoB. CHCTEMBI HMITYJILCHOTO JAOXKIEBAHHS CO-
CTOSIT U3 CIEAYIONINX IEMEHTOB: BOJ03a00PHBIE CO-
OpPY>KEHHUS, HACOCHBIC CTAHILIMH, OPOCUTEIbHAS CETh,
TeHepaTopbl M YCWIUTEINW KOMAaHIHBIX CHUTHAJIOB,
HUMIIYJIbCHBIC OOXKACBATCIN, JIMHHUU CBA3U, CUCTEMaA
aBToOMaTu3alvu yrpaBJICHUSA ITOJIUBOM. Hpouecc M-
MYJABCHOIO JIOKJIEBAHUS 3aKIIIOYAETCSI B MHOTOKpAT-
HOM KpaTKOBPEMEHHOU Mojade BOJbI (JOXK/s) uepe-
IYIOUIUMUCS TTAy3aMH.

6.1.1. CuHXxpoHHOe umnysbCcHoe doxdesaHue

DTO0 OHO U3 MPOTPECCUBHBIX TEXHOJIOTHICCKIX
HanpaBJIeHUN B JOKIECBAHUU IS MOJYUYCHUST MaK-
CUMAJIBHOTO pAacCPEeAOTOYEHHSI MOJMBHOIO TOKA.
Ha npoTsixenuu Bcell BereTaluu pacTeHUi Boja Ha
OpOLIAaeMbI y4acTOK MOAAETCS B JMala3oHe X0/Aa
TEKYIIETr0 BOAOMOTPEONICHUS CEIbCKOX03IMCTBEH-
HBIX KYJIBTYp, YTO TMOCTOSHHO MOJJEp>KUBAET Ha
ONTUMAJIbHOM YPOBHE BJIAXKHOCTh aKTUBHOTO CJIOS
MOYBbI U MPU3EMHOIO CJI0s1 Bo3nyxa. iMnynbcHbie
amnrmaparbsl paboTarT OJHOBPEMEHHO Ha BCEl MIO-
1IaJ1 B PEKUME HENPEPBHIBHO YEPEAYIOLIUXCS May3
HAaKOIJIEHUSI BOJABI B THAPOIMHEBMOAKKYMYJIATOPAX
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Y TIEPHOJIOB €€ BBhITIECKa MO/ JAeHCTBHEM CIKAaTOTO
BO3/IyXa.

CHHXpOHHOE UMITYJIbCHOE JIOKICBAHUE TIPUMEHSI-
FOT JUTsl TIOJIMBA MHOTOJICTHUX HACAKICHHUN, KOPMO-
BBIX U JIPYTUX KYJIBTYp, IIPEXIE BCETO HA y4YaCTKax
CII0XHOTO penbeda, mpu ykioHax 10 200, a Takke Ha
MaJIOMOITHBIX TTOYBAX, MOJCTHIAEMBIX CHIBHO(DUITb-
TPYIOIUMH WJIA TIPAKTUYECKH HEQUIBTPYIOIIMMA
rpyHTaMd. [lepcrieKTHBHBIE 30HBI Pa3BUTHS CHUCTEM
CUHXPOHHOTO HMITYJIbCHOTO JOXJIEBaHUS — OTO B
MIEPBYIO OYepe/b MPEAropHbIe paiioHbl CeBepHOro
Kagkasa, Antast, 10xxHbIX 001acTeit Poccuu.



TexHOMOTHYECKHE MMapaMeTPbl CHCTEMbI CHH-
XPOHHOTO MMITYJIbCHOTO JIOX/ICBAHUS TIPUBE/CHBI B
Tabm. 6.2.

CucremMa CHHXPOHHOTO UMITYJILCHOTO JIOK/ICBAHUS
BKJTIIOUaeT B ce0sl BOJ03a00PHOE COOPYXKEHHUE, HACO-
CHYIO CTaHIIMIO, JIMHUU CBSI3U, CUCTEMY aBTOMAaTH3a-

LIMH YHPABJICHUS [I0JIMBOM, OPOCUTENIBHYIO CETh C UM-
MYJTECHBIMH JTOKIEBAJILHBIMH armaparamu (puc. 6.1).

Opocutenbuble  TPyOONPOBOIABI  MPOKJIAbI-
BAalOT MapajjiedbHO TOPU3OHTAISAM MECTHOCTH
Mo sipycaM ¢ IepemnajoM BBICOT MEXAY spycamMu
He Ooiee 25 M.

Tab6numa 6.2

TexHuveckue napamMeTrpbl CHCTEMbI CHHXPOHHOI'0 MMITYJIbCHOT'0 J0KA€BAHUSA

TMoxasaren PacueTHas Gpopmyna uim METO [Ipenenbl U3MEHEHUs ISl CPEIHECTPY M-
YCTaHOBJICHUSA HBIX allrapaTroB
Bepxuuit npenen maBieHus B ruzpoak- | [lo pabodeil xapakTepHUCTHKE Hacoca 4-10) 1°
kymyinstope p, ., Ila
[eomeTpuueckuii 00beM THIPOAKKYMY- KoHcTpyKTHBHO 20-100
asropa V, 1
Huametp comna d, cM -»- 1,4-2,6
Yron oBopota 3a pabouwii UK O, Tpas “»- 4-6
Hwxuuil npenen napineHus] B TUAPOAK- 0,4-0,6 (2-6) 10°
kymynsrope p, ., [la
OO6beM BBIOpOCa BOJIBI 32 PaOOUUI ITUKIT 09 4-20
V. Viela|[ Puar | 4
P max p min

Panmyc nefictBus R, M DOKCIepUMEHTAIBHO 25-40
[Tnomans nomuBa Npu paccTaHOBKE, ra:

TI0 KBaIPAaTHOM CXeMe 104.2R? 0,12-0,32

IO TPEYTOJILHOM CXeMe 104.2,6R? 0,16-0,41
Pacxox BOmbI, TOABOANMON OJHOMY arl- 0,04-0,3
mapary ¢, 1/c
[IponomKUTENBLHOCTE HAKOTUICHHUS T, V./4 30-300
[IpomomkuTeNsHOCT BBIOpOCa T, C 1% 1-4

’ 4]
H- Oy785d\/g(Pmax + Pmm)

[IponomxuTenbHOCTh LUKIIA T € 7,47, 30-300
Cpennss Kpyroeass MHTEHCHBHOCTB P , 6-103%¢ 0,0018-0,005
MM/MHH
Uwncno pabounx IMUKIIOB 32 OMUH 000pOT 360/0 60-90

cyc
[TponomKHUTENFHOCTE  OJJHOTO 000pOTa e 30-750
T, MAH

Ipumedanue: g — opauHaTa ruApPOMOys, (11/(c-Ta); i — KO3 QUIMEHT pacxojia comia; p, — apieHue B atmocdepe, Ila.

CucteMbl CHUHXPOHHOIO HUMIYJIbCHOTO JOXKJE-
BaHUSI MOXKHO TPOEKTUPOBATh W3 OTIEIBHBIX OJOK-
Y4acTKOB, B MpeAeliax KOTOPBIX OCYIIECTBISICTCS
ABTOHOMHOE€ YIPaBJIeHHE PEKUMOM palboThl. Takoi
OJIOK-y4acTOK OOCITYKUBAET CE30HHO-CTAIMOHAPHBII
KOMITJIEKT 00OPYIOBaHUS 711 CHHXPOHHOTO UMITYJTBC-
Horo poxzaeBanus KCHUJI-I0A, Bkarodaromuii B ce0st
HACOCHYIO CTaHIIMIO, TPYOOIPOBOIHYIO CETh, HM-
MyJAbCHBIE MOXKAeBanbHbIe anmnaparel JAU-15A, rene-
paTop KOMaHAHBIX CUTHAJIOB (MMITYJIbCOB CHIKEHUS
JIaBJICHHUS), TaTYMK HEOOXOAUMOCTU U MHTCHCHBHO-

CTH BOAOIOMAAYH, IIYJIBT YIIPABICHUS, THAPOIIOIKOPM-
K tuna [TI/-50, KOHTPOJbHO-U3MEPUTEIBLHOE
00opyaOBaHHe, CUCTEMY aBapUHHOMN 3alUTHI.

Heckonbko OJOK-y4acTKOB MOTYT padOTaTth OT
OJIHOM HacocHOM craHuuu. KOMIUIEKT MOYKHO HC-
MI0JIb30BaTh Ha YYacTKaX CO CIOXKHBIM MHUKpPOpeEJIbe-
¢dom, ¢ ykiaonamu mectHoctu 10 0,3 m mepenazom
reoe3nYeCKUX BBICOT 10 25 M.

[Ipu mepenagax BBICOT MEXKAY JOXKICBAIbHBIMH
anmaparamu Oonee 25 M Ha TPyOONPOBOJHOH CeTH
YCTaHABIUBAIOT YCHJINTENN KOMaHIHBIX CUTHAJIOB.
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Bogoxpanunuie
———3im——4——5p-6 A-7, ==-§
V-9 So- 10 w11 @- 12

A-1, B-2
Puc. 6.1. [Ipunyunuanvnas cxema cucmemsl CUHXPOHHO20
UMNYTbCHO20 00dIcOesanus: 1 — 60003abopHoe
coopydcenue; 2 — HACOCHASL CMAHYUs; 3 — MAUCTPATb-
Hblll mMpybOnposoo; 4 — pacnpedenumenvbHolil
mpybonposoo; 5 — noausHou mpyoonposoo;

6 — UMRNYILCHBLL 00dCOe8ameib; 7 — 0AmuUK 3anoIHeHUs.
cucmemvl; 8 — ynpasnaowue aunuu; 9 — eannmys;

10 — 2enepamop KOMAHOHBIX CUSHATLO8 C 00XCOeBAMeNeM;
11 — ycunumens komanOHbIX cueHanos; 12 — oamuux
HeobxooumMocmu noaued

UmnynbeHbIil  goxaeBanbHbI  anmapar  JIU-15
(puc. 6.2) cOCTOMT M3 MHEBMOTHIPOAKKYMYIISTOPA,
TUIPOYTIPABIIIEMOTO 3alIOPHOIO OpPraHa, 0K I€Balb-
HOM Hacajgku. [IHEBMOruIpoOakKyMyssTop TMpea-

CTaBIsieT cO00¥ BOAOBO3YIIHbINH OaK, pa3/ieIeHHbIH
nepOpUPOBAHHBIM CBOJOM W DJIACTHIHONW MeMmOpa-
HOH Ha nBe yacTtu. HWXHAS 4acTh IpeaBapUTEIbHO
o-

3aIlOJIHACTCA CXKATbIM BO3AYXOM, B BCPXHIOIO —
CTynacT BoJa.

N gt®
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[To curnamy ot narymka HEOOXOIUMOCTH BOJIOTIO-
Jlaul BKJIFOYAETCsl HACOCHBIN arperar, KOTopbli mojia-
€T BOJy KO BCEM UMIYJIbCHBIM aIlliapaTtaM KOMIUICKTA.
Bopna yepes 3anopHble Opranbl UMIYJIBCHBIX JTOMKIE-
BaJIBHBIX allllapaToB IMOCTYNAC€T B BCPXHHUE IMOJIOCTHU
TUAPOAKKYMYJISITOPOB M CKUMAET HAXOMSIIUNCS MO
JMacTHIHON MeMOpaHoit Bo3myXx. [locme HaronHe-
HUS BCEX allapaTroB BOIOH 0 pacdeTHOTo oObhema
TEeHEPaTOp KOMAHIHBIX CUTHAJIOB Ha KOPOTKOE BpeMs
COCAMHSIET TPYOONPOBOIHYIO CETh C arMocdepoil.
JaBnenue B TpyOOIIpoBOAax pe3Ko nmoHmxaetcs. [lpu
9TOM JOXKJICBAJIbHBIC alllapaTbl Cpa6aTI)IBaIOT OJIHO-
BPEMEHHO Ha Bcel opolraeMon romaau. [locne BbI-
TUIeCKa JTOYKAeBaIbHbIE HACAIKH ITOBOPAYMBAIOTCS Ha
yroia 60°, u pabounii HUKJI HAKOIJICHHUE-BBIIECK IO~
BTOPSIETCSL.

I/ICXOI[HI)IMI/I JaHHBIMU IJIS pacueTa TEXHOJIOTrn4e-
CKUX TIapaMeTpPOB JOKIEBAIBHBIX almaparoB, pabo-
TAIOIUX 110 CUTHAJIAM TTOHIKEHHS IaBJICHHUS B CETH,
SBIISTIOTCSL TIOKA3aTeNd, XapaKTepH3YIOIIHEe MacCUB
OpOIIIEHUS], YYHUTHIBAIOIINE TPeOOBaHUSA PEKUMOB
OpOIICHUS BO3CIBIBAEMBIX KYIBTYP, KOHCTPYKTHUB-
HbIC W paCYCTHBLIC MapaMETpPbl MMITYJIBCHOI'O arima-
para, ycJIOBWHsI, BIHSIONIME Ha (HOPMHPOBAHHE U pac-
MPOCTpPAHEHNE CUTHAJIOB TIOHW)KEHWS JIABJICHUS TI0
CeTH.

Pacuer »neMeHTOB TEXHUKHU IOJIHMBA U TEXHOJO-
THYECKUX MapaMeTpOB CHHXPOHHOTO HMITYJIBCHOTO
JOKJICBAHUSI CBOAMUTCS K YCTAHOBIICHHIO MTOTPEOHOTO
YHUClla JIOXKAEBAJbHBIX aNlaparoB BHIOPAHHON KOH-
CTpYyKUMM Ha 1 ra opoiiaemMoi TUIOIAad U IPOJOII-
JKUTEITFHOCTH TIay3bl HAKOTUIEHHS, 00€CTIeYNBaIOIIIX
TpeOyeMyro YISIbHYIO BOAOOaqY.

Puc. 6.2. Hmnynvcuoiti 0oxcoe-
sanvuwli annapam JH-15 (a)
u e2o 2u0poynpasaemslil 3anop-
Hbltl opear (6): 1 — nHeemozuopo-
AKKYMYIAmop; 2 — wimyyep Ol
8 3akauueawus eosoyxa; 3 - nepgo-
PUPOBAHHBIUI 02PAHUYUMETIbHBLIL
g  €600; 4 — anacmuunas waposas
Membpana; 5 — eudpoynpasisie-
Mblll 3aNOpHbILL OpeaH; 6 — cmosiK;
7 — 0021C0eBaANbHAA HACAOKA,

8 — npyorcuna; 9 — obpammwiil
xknanau; 10 — wapoeou knanaw,
11 —wmyyep; 12 — yenmpanvHas
xamepa; 13 — mamnoicema;

14 — nopwenw; 15 — copocuas
emyKa

10



YCTOWYHUBOCTE PaOOTHI UMITYTHCHOTO JTOKIEBAITh-
HOTO ammapara 00ecreunBaeTcsi ABYXCTOPOHHEH pasz-
TPY’KCHHOU OT ACUCTBUS PEAKTUBHBIX CHJI CpPEAHE-
CTPYHHON HACaAKOW, C MPUHYIUTCIHHBIM MEXaHU3-
MOM MOBOpoTa (puc. 6.3).

BononpoBojsiiuii CTOSAK BBIIOTHSAETCS B JIByX Ba-
pUaHTax: JJisl yCTAaHOBKH JI0’KJI€BAJIbHONW HACaJKU Ha
BbICOTE 1,5 M (JUI KyCTaPHHUKOBBIX KYJIBTYP U TTHTOM-
HUKOB) U 2,5 M (111 cazioB). [Ipu noxaeBaHUM HU3KO-
cTeOCNBHBIX KYJIBTYP BO3MOXKHO HCIIOJIE30BaTh CPEJI-
HEeCTPYHHBIN 10’k AeBaJIbHBIN anmapar Tumna «Poca-3»
C YCTaHOBKOH 0€3 CTOsIKa, HEMOCPEICTBEHHO Ha ITHEB-
MOTHIPOAKKYMYJISTOP, BeIcOTa ycTaHOBKH 0,9 M.

Puc. 6.3. Cpeonecmpyiinwiii 002icOe8anbHblll annapam:
1, 2 — conna; 3 — cmeon; 4 — xopnyc; 5 — emynka;
6 — Koneco xpanosoe; 7 — mandicema; 8 — npyscuna;
9 — emynka 6 coope; 10 — waiiba; 11 — mexanusm wazoewii
Xpanosoi

Texunueckas XapaKTEePUCTHKA KOMILICKTa

KCHI-10A
ITnomans mmoanBsa, ra 1o 10,0
Cpennuii pacxon, ji/c 10,0
PaGouee naBiIeHNE UMITYTBCHBIX JTOXKIC-
Bareneit, MIla 0,55-0,30
MakcruMaabpHO JOMYyCTUMOE JaBlIeHHe Ha
BXOJIE€ B UMITYJIbCHBIN JOkKaeBaTenb, Mlla 1,25
Yucmo poxaesareaei 60
B ToM uncne nMmyabCHBIX 59
CxeMa pacCTaHOBKH JIOXKIeBaTeICH IO TPEYTOJTb-
HUKY

Paccrosuaue, m:

MEXAY JA0XK]eBaTeIsIMU 40-44

MEXIY JTMHUSIMHU JTOXKAEeBaATENeH 34-38
Bricora ycTaHOBKM HacaIku, M 1,0-2,5
CpenHsisi ”HHTEHCUBHOCTD JIOXK/I51, MM/MUH He Ooiee

0,02

Juametp TpyOOIIPOBOIOB, MM:

pacipenenuTeabHbIX 50-100

IIOJIUBHBIX 20...32
[IpotskeHHOCTH TPYOOIIPOBOIOB, M/Ta 259,2
B toM uucne & 20-32 Mmm 228,8

OO0CITy)KUBACT OJIUH YEIOBEK 4 KOMITJICKTA.

JImst MeNKUX y4acTKOB PEKOMEHIIyeTCS OHOTEK-
TapHBIN KOMIUIEKT CHHXPOHHOTO UMITYJTbCHOTO JIOXK-
nesanua KCUJ-1, umeromuii aHaIOTHYHBIC XapaK-
TEPUCTUKUA M KOHCTPYKTHUBHO OTIMYAIOIIUUCS JIUIIb
TUAPOYIIPABISIEMBIM  3aIIOPHBIM ~ OPTaHOM  JOXKJIe-
BaJLHOTO alapara W YIPOIICHHBIM TEeHEPaTopoM
AMITyThCOB (puc. 6.4-6.6). TpybompoBoHast ceTh Co-
CTOUT U3 MOBEPXHOCTHO PACIIONIAracéMbIX HMOJIUITUIIC-
HOBBIX TpyO & 20-32 MM.

Puc. 6.4. MooeprusuposanHblii UMNYIbCHOIL

1 Odooicoesanvuvitl annapam xomniekma KCH/I-1,

€20 3anopHblll 2UOPOYNPABIAEMBLI OP2AH
U 2eHepamop KOMAHOHBIX UMNYIbCOB:

1 — xkopnyc; 2,6 — yniomuenus; 3 — K1anam;
4, 5 — mawnowcema; 7 — ¢naney; 8 — waposas
Membpana; 9 — kopnyc
NHEBMOUOPOAKKYMYIIAMOPA,

10 — eenepamop KOMAHOHBIX UMNYILCOB

G1/2"
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Puc. 6.5. Bapuanmor cxem pacnonooscernus cemu xomniexkma KCH/I-1: a, 6, 6 — 603modicHble cxembl mpy6onpo8oo-
Hotl cemu; 1 — HacocHwlll acpecam; 2 — pacnpedenumensHoiil mpyoonposoo; 3 — noaugHvie mpyoonpogoosi,
4 — umnynvcublil 0odcoesamens, 5 — ynpasiaowull y3ei (2eHepamop KOMAHOHbIX CUSHALO8)

: i 6 &

Puc. 6.6. Cxemvl ynpasnsouezo yzna — eenepamopa Komanonvix cuenanos ousi KCH/-1: a — ¢ yknonamu bonee
0,05; 6 — ¢ yknonamu oo 0,05; 1 — pacnpedenumenvuviii mpyo6onpo6ood; 2 — K1anam suopoynpasisemvlil;
3 — kaanan-pacnpedenumens; 4 — kanan ynpaenenus; 5 — copocnas mpyoa; 6 — pene dasnenus;
7 — Kpaw Opoccenupyrowutl; 8 — KOMAHOHBIU UMRYIbCHBIU 00dcoeeameis;, 9 — noIusHoU mpyoonpogoo;
10 — manomemp; 11 — ciue 6 ammocghepy; 12 — mpouinux %2"; 13 — opoccenw; 14 — 3aenywka 72"

TexHUYECKAS XAPAKTEPHCTHKA Yucito MMITYITECUBHBIX JJOXKIEBaTeNeiH 6
KCHJI-1 O0BEM BBIIIIECKA, 1
IO AeBaTesIeM He meHee 13
Tun xomruiekTa CTallMOHAPHO-
. KOMIUIEKTOM He MeHee 78
CE30HHBII
Pexxum paboTs apToMaTnyeckmii  DPEMA BBIIIECKA, € He Goree 3
ITnomniaas monmsa, ra 1 CeKTop MOBOPOTA JI0XKACBATIBHOTO 30-6°
IToxBoammerii pacxon, ji/c 1 anmnapara IpH BBIILIECKE
Pabouee nasnenne, MIla ue menee 0,65 CpemHsisi HHTEHCUBHOCTD JIOXKIS, He 6omee 0,02
Hasnenne Mlla: MM/MUE
B TpyOOINPOBOTHOM CETH BO3IyXa B 0,6-1,25 .
PYOOTIPOBOI Y o Panuyc nonusa no kpaitHum He MeHee 27
THPOITHEBMOAKKYMYJISTOPE:
KaruisiMm, M
10 pabOTHI THAPOITHEBMOAKKYMY- He meree 0,3 .
nsTopa CxemMa pacCTaHOBKH JI0XK/IeBaTeIeH 10 KBaJpaTy
npu paboTe TUAPOITHEBMOAKKYMy- He Gonee 0,6 Paccrostine Mexx 1y TOXKICBaTSIIMH 355
nsTOpa npu ykione a0 0,05, m
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KoMIIIeKThl CHHXPOHHOTO HMMITYJIBCHOTO JIOXK]Ie-
BaHMS MOT'YT KOMIIEKTOBATHCSI TAK)KE UMITYJIbCHBIMU
JOXKICBAJIbHBIMU  allapaTaMy aBTOKOJIEOATETLHOTO
tuna AUJI-1 (puc. 6.7), paboTarommx Kak caMoCTOs-
TeJIbHAs €IMHUIIA UK B KOMIIEKTE B HECHHXPOHHOM
pexume. MokeT paboTaTh Kak B UMITYJILCHOM, TaK U
B HENIPEPBIBHOM PEXUMAX 10K IEBaHHUS.

B nensax Oombluero paccpegoToueHHs MOJUBHO-
ro TOKa IO IUIOIAAM Ha 0as3e aBTOKOIeOATeNbHO-
T0 UMIYJIBCHOTO AOKAeBaibHOro ammapara ANJ-1
chopmupoBan komriekr KCU/-P (puc. 6.8) ¢ pac-
CPEIOTOYCHHBIMU 10 TUIOMIAH CPEIHECTPYHHBIMH
JOKJICBAJIbHBIMH aIliapaTaMy ¢ pajilyCcoM I0JIUBA 10
12,5 m tumma «RACO» (puc. 6.9). Komrmiekt mpen-
cTaBisieT co0Ol MHEBMOTHAPOAKKYMY/ISITOPHBIN Oak

MOJIE3HBIM 00BEMOM 15 11 ¢ pa3BoOAsAIIEH CEThIO MO-
JUATUIICHOBBIX OBICTPOPa30OPHBIX TPYOOIIPOBOIOB H
12 cTosikamMH ¢ JOXKACBAIBHBIMU anmnapaTaMu Majon
MHTCHCUBHOCTHU.

KoMruiekT cCHHXpOHHOTO UMITYJILCHOTO J0XKICBAHHS
KCU/-P mpemnnazHadeH mas MaJOMHTEHCHBHOTO He-
TIPEPBIBHOTO OPOIICHHUS TTUTOMHUKOB TUTOIOBBIX, KO-
PaTHBHBIX M OBOIIHBIX KYJIBTYP, B TOM YHCIIE 3EJICHHBIX,
LBETHUKOB, FA30HOB U JPYTUX CEIbCKOXO3SICTBEHHBIX
KYJBTYp Ha MPOTSDKEHUU BCETO BETETALIMOHHOTO MEPUO-
Jla ¥ pEryJIMPOBAHUS B HUX MUKPOKIIUMATA TIOJTMBHBIMU
HOpPMaMH, MaKCUMAJIbHO TMPHOIMKEHHBIMA K HOpMaMm
CYTOYHOTO BomomoTpeOeHus. KoMmImiekT umeer BO3-
MOYXKHOCTh PabOTaTh Kak B UMITYJILCHOM, TaK U B HETIpe-
PBIBHOM TIEPHOAMIECCKOM PEKUMAX OPOIIICHHUSI.

Puc. 6.7. Jlooicoesamens umnynvcuwviil agmoxonebamenvhviit AH/-1: a — ¢ pazepysicenHvim 0024c0e6albHbIM annapa-

mom; 6 — ¢ KOPOMbICILOBbIM Q0XHCOCBANbHBIM annapamom, 1 — onopa; 2 — kopnyc 60006030yuLHo2o baxa;

3 — knanawu

6030VUIHbLLL, 4 — 6030VUHASL NOJLOCMb; 5 — NephOpUPo8anHbvlll c800; 6 — HNACMUYHAS MeMOPana;
7 — 800sinas nonocmo; 8 — nampyoox; 9 — 6onm pezynuposku oasienus cpabamoisanus; 10 — 3anopHulil opean
euopoynpasisiemvlil agmoxonebamenvhulil; 11 — doxcoesanvuviti annapam; 12 — kpan HenpepuleHoll 6000N00aYLL;
13 — yeonvruk nepexoousiii komnpeccuonnslil; 14 — noosodsuyuti mpy6onpoeod; 15 — manomemp

12 3 4.5
R —— -

i

|

LT T I [

! J

|

i = = Puc. 6.8. Ipunyunuanvnas cxema
I = & xomniekma KCHJ[-P:

: ] T T T T T 1 — noodsoosiuyuti mpyb6onpoeoo;

i 2 — nHeBMO2UOPOAKKYMYISAMOD

I 85 M ~L UMNYAbCHYIIL; 3 — NOAUBHOU

R mpyoonpoeood; 4 — 0oxcoesanvibviil
!: 102 m - annapam; 5 — cmouka
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400

1 2 3

Puc. 6.9. Jloocoesanvuwiti annapam «RACO» (Expert) 2" ¢ connom 3,5 mm: 1 — pacnpedenumenvusiii mpyoonpogoo;
2 — nepexoounvie mygmoi; 3 — mpouHUK; 4 — ocnoganue; 5 — mpyoa cmoska; 6 — 00HCOe8albHbI annapam,
7 — nonugnot mpyoonposoo

KommniekT siBisieTcst OI0K-MOIyneM Uil yCTpPOU-
CTBa OPOCUTENBHBIX cucTeM (puc. 6.10).
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g Puc. 6.10. I[Ipunyunuanvnas cxema nocmpoeHus
cucmemvl uz onok-mooynet KCH/-P (niowaow
2 ea): 1 — nacocHovuii acpecam;
2 2 — pacnpedenumenvhulii mpyoonpoeoo;
- 2 «
14 ‘.l 3 — kpan; 4 — 0oaxrcoesamenv UMNYIbCHBI;
) o o
.‘BO.CI.O&M'- 5 — nonusnot mpyo6onpoeoo; 6 — 00icoesaIbHbII
L -~
b annapam ma cmotixe
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BaxHpIM mOKa3areneM UCTIOIb30BaHUs KOMITJIEK- B peknMe HempephIBHOTO JA0KIEBAHUS B KOMITJIEKT
ta KCUJMI-P sBisieTcsl CHUXEHHE HMHTEHCUBHOCTHM  BKJIIOYAETCS  THIAPOIMOAKOPMIIMK — HHKEKTOPHOIO
noxnas go 0,006 mpu MMIYIbCHOM [OXJAEBaHWMM THIIA WM J03aTPOH [UIS BBOJAA PACTBOPOB MHHE-
(puc 6.11) u 1o 0,07 MM/MHH — IPU HENPEPBHIBHOM. PaJbHBIX YJOOPEHUH B TIOJIHMBHYIO BOIY.

12 13 14 15

u B

[ Monsoa oAbl
18

21
20
19 1
BapuaHT 1
21
20
19
14

Puc. 6.11. Cxema umnynvcroeo annapama u noauHozo mpybonposooa KCHJI-P:
1 — onopa; 2 — kopnyc 60006030yuiH020 baxa; 3 — K1anan 6030VulHbll, 4 — 6030YUWHASL NOLOCMb;
5 — nepghopuposannviii c600; 6 — dnACMUYUHASL MeMOPAHA; 7 — 6005iHASL NOAOCMb, 8 — nampyooK;

9 — bonm pecynuposku oasnenus cpabamviéanus; 10 — 3anopHulii opean uOpoOyNpasiIseMulil A8MOKOAeOAMENbHbLI,
11 — obpammuvui kranan; 12 — konnexmop; 13 — kparn 3anoprwlil yuacmkossiil; 14 — coedunenue nepexooHoe
Komnpeccuonuoe; 15 — nonusrotl mpy6onpogod; 16 — kpan eooonooauu; 17 — mygma nepexoonas KOMNpeccuoHHas;
18 — noodsooawuit mpybonposoo; 19 — onopa cmosxa; 20 — cmosik; 21 — 0oscoesanvHas Hacaoka

14
BapuaHT 2

Texnuueckas xapaktepucrnka KCHJI-P pu paboTe MHEBMOTHIPOAKKYMY- He 6omnee 0,6
nATOpa
Criocob noxenarms MMITYJTBCHBIH " O0BbEM BbIIIECKA ITPH UMITYI5CHOM
HETPEPHIBHBII pesknMe, I:
[lnomane oporenus, ra n0 0,35 KOMIIJICKTOM He MeHee 13
JlaBieHue Ha BXoZI€ B 10KJ€BATENb, 1o 0,65 JIOXKEBAJIBHBIM aIlaparoM He MeHee 1
Mlla TTpOIOIKUTENBHOCTE pabOYEro IIUKIIA 9030
ITonBoaumeIii pacxon, J/c: «HaKOIJIEHHE-BBITIJIECK», C
AMITYJIBCHBINA PEKUM He 6onee 0,35 Bpewms Beimiecka, ¢ He MeHee 3
HETPEPHIBHBINA PEKUM He meHee 3,6 CpenHsis MHTEHCUBHOCTD 10K,
JlaBnenue Bo3ayxa B MHEBMOTHIPOAK- MM/MWH:
Kymysstope, MITa: UMIYITECHBIN PEXUM He 6omee 0,006
J10 pabOThl THEBMOTUAPOAKKYyMYIsi-  He Mmenee 0,3 HENPEPBIBHBIH PEKIM He donee 0,07
Uucno ctoek B KOMIUIEKTE 12

TOpa
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Bricora ycTaHOBKH J10’KI€BaIbHON 0,5;1
HAcaaKu, M

Panuyc nmonvBa mo kpaltHUM KaruisiM, M 12,5
Paccrosinue mMexy 10K1eBaIbHBIMU 17
ammaparamMu, M

VKIIOH yJacTka 1o 0,005
Koadpdurment spdexrusaoro nonmusa  He menee 0,7
Cpennuii TuameTp Karesib, MM He 6omnee 1

PaccTaHoBKa ITHEBMOTHIPOAKKYMYJISI-
TOPOB IPU I'PYNIIOBOM UCIIOJIB30Ba-
HHH, M:

MEXKly THEBMOTUAPOAKKYMYIIATO- 34
pamu

MEXAY JIMHUSAMU ITHEBMOTUPOAKKY- 102
MYJISTOPOB

Macca (cyxas), Kr He 6oiee 120

TpymoéMKocTh 10COOPKH Ha MecTe He Oostee 8
NMPUMEHCHUA, YCII.-4
Koaddurment 3emensHoro ucnoip3o-  He 6onee 0,99

BaHUs

OpnuH yenosek o0OcykuBaeT 30 KOMIJIEKTOB

6.1.2. Komnnekm umnynbcHo20 doxdeeaHusi KUA-1

Kommnekr wumnynscHoro noxnaeBanus KU/I-1
OCYILECTBISICT YBIQXKHUTEIbHBIC MOJKUBBI HA IPO-
TSOKCHUM BCEW BereTaluu pacTeHWH, obOecrieunBas
10/1ayy BOJIbI B COOTBETCTBUM C XOJ0M TEKYIIIETO BO-
JIOTIOTPEOJICHUST CETbCKOXO3SMCTBEHHOW KYIBTYPHI,
MOCTOSIHHO MOJACPUBAasi HA ONTHMAJIBHOM YPOBHE
BJIQ)KHOCTh AKTHBHOTO CJIOSl MOYBBI M MPU3EMHOIO
cl10si Bo3ltyxa 0e3 pe3Kux KojeOaHUi, CBOMCTBEHHBIX
MIEPUOJIUYCCKUM TOJIMBaM, Ojarofapsi IOCie0Ba-
TEJIbHOW MMIYJIbCHOM BOJOMNOJAaue MOJIMBHOIO TOKa
10 HIECTH y4YacTKaM OpOIaeMOU IIIOIAIH.
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Puc. 6.12. Ilpunyunuanvnasn cxema cemu
xomniexkma KH/[-1: 1 — exo0noii kpau; 2 — gpuirbmp;
3 — manomemp; 4 — anexmpomacHumMHblU K1ANAaH,;
5 — koumponnep; 6 — pacnpedenumenvbuslil KIanam;
7 — pacnpedenumenvhvie mpyoonpogoosi;

8 — nonusnvre mpybonposoovl;

9 — cmosik ¢ 000iCOe6aNbHBIM ANNAPAMOM;

L

o
10 — 30na nonusa ..
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Ce30HHO-CTAllMOHAPHBIA OJHOTEKTAPHBIA KOM-
wiekt KHUJ-1 (puc. 6.12) npencraBisieT coOoii
CeTh M3 MIECTH MOJMATHIEHOBBIX MOJUBHBIX TPY-
0ompoBOIOB mepeMeHHOoTOo cedeHus (25-40 mwm),
OCHAIIEHHBIX CTOSAKAMH CO CPEJHECTPYHHBIMH J10-
XKAeBalbHbIMU anmnapatamu Tuna «RACO». Tpy6o-
MIPOBOABI COCIMHEHBI C YNPABISAIONIUM Y3JIOM (PHC.
6.13) c pacnpeneUTENbHBIM KJIAllaHOM, MEPEKIIO-
YaIOIMM HalpaBlIeHHE MOTOKa BOABI MO KOMaHJe
MaJIeHNs TaBJICHHUS B CETH, KOTOpoe (GopMupyercs
3a CU€T paboOTHl (3aKPBITUA-OTKPBITUSI) IJICKTPO-
THAPOYIPABIAEMOr0  KjamaHa, yNpaBiIsieMOTro
IpOrpaMMaTopoM-TaiiMepoM, paboTaromux OT Je-
BATHBOJIBTOBOM OaTapew.

Komruiekt npeanasHaveH Ji1si HempepbIBHOTO Opo-
HICHUS] TIMTOMHHUKOB, TIIJIOMOBBIX M JICKOPATHBHBIX
KYJIBTYp, OBOILIHBIX, B TOM YHCJIE 3€JEHHBIX KYJIBTYP,
[[BETHUKOB, TA30HOB M JPYTHX CEJIbCKOXO35HCTBEH-
HBIX KyJNBTYp Ha IUIOIAAX 10 | ra Ha MpOTSHKEHUH
BCETr0 BEreTallMOHHOTO MepHojia TOJIMBHBIMU HOpMa-
MU MaKCHMaJIbHO TPUOIMKEHHBIMHI K HOPMaM CyTOu-
HOTO BOJIOTIOTPEOIICHHSI

Puc. 6.13. V3zen ynpasnenus xomnnexma KHU/-1:
1 — kpan; 2 — manomemp; 3 — cuémuux 600bl;
4 — knanawn 21eKMpoynpasIsemolii;
5 — koumposnnep-maiimep; 6 — 06pammblll KIANAH;
7 — KIanau pacnpeoeiumenbHulil



Texnuueckas xapaxkrepucruka KN/1-1

Pabouee masnenne, MIla He Mmenee 0,6

[TonBonumelii pacxon, j/c He Ooxee 2
IInowans opouienus, ra no 1
Cxema pacCTaHOBKH JIOXKJeBaresei 1o KBapaTy
Paccrosinne Mexny noxeBaTensiMu, M 17x17

Cpeassist MHTEHCUBHOCTb IO/, ue 6oiee ,025

MM/MHH
Cpenuuii TraMeTp Kaneiasb JOKAL, MM He Oomee 1
Yuci1o 30H [IOCIEN0BATENBHOIO [TOIUBA 6

OIHOBPEMEHHO MOTMBACMBIC 30HBI, IIIT. 1
JlmnTensHOCTH TONKBA 30HHI (ycTanaB- ot 1 1o 720
JBaeMasi), MUH

[Tay3a Mex)Iy TEPEKITFOYCHUEM 30H He MeHee |
(ycTanaBnuBaemas), MUH

VKITOH y4yacTKa 70 6°
TpynoémMKoCcTh MOHTaKa KOMILICKTA, 24
YeI.-4

Macca obopynoBaHus, KT He 6onee 300

OILI/IH YECIOBCK O6CJIy)KI/IBaeT JC€CATh KOMIIJICKTOB.

6.1.3. MenkoducnepcHoe (a3po30sibHOe) yenaxHumesibHoe doxxdesaHue

C TOBBILIEHHWEM TeMIIEpaTypel BO3lyXa y pac-
TEHUI yBEIUYMBAETCSl MCHapeHue (TpaHCIHUparys),
npeoxpaHsioniee ux or meperpesa. IIpu mpomon-
JKUTEITHHOM JIEHCTBHM BBICOKMX TEMIIEpaTyp TpaHc-
MUpanns Pe3KO YBEINYMBACTCS, CONEP)KAHHE BOIBI
B TKaHSIX PAaCTCHHH YMEHBIIAETCS] HUXKE ONTHMAallb-
HOTO ypOBH$I, HAYMHAETCA Jienpeccus (POTOCHHTE3A.
B pesynbrare 00e3BOKMBaHUS >KU3HEACSTEIBHOCTD
pactenuii cHmxaercsi. Jemnpeccusi goTocuHTe3a y
OONBITMHCTBA KyJIbTYyp HaunHaeTcs npu + 18-28°C u
nponoinkaercs ¢ 8 4 yrpa 1o 18 4 Beuepa. Ilepromnt
¢ Temneparypoil Boime 25°C MOryT anuthest ot 44 1o
120 nHelt U COMpOBOXKAATHCS CYXOBESIMU CO CKOPO-
cThio BeTpa 1,8-4,3 M/C U IITUISAMU TTPOAOKUTEIb-
HOCTBIO OT 5 10 35 nuel. OMHUM U3 MyTEH 3aIUTHI
pacTeHudl OT JECHCTBUS IOBBIIICHHBIX TEMIIEpATyp
ABIIICTCS] YBIA)KHEHHE BO3J[yXd, CHUJKEHHE €T0 TeM-
neparypsl 1 BOCCTAaHOBJICHHE BOIHOIO OajiaHca pac-
TEHUH.

Menkoaucnepcuoe noxaeBanue (MJIJI) npenna-
3HA4Y€HO JUIsl YBEJIWYEHHs BIAKHOCTH INPU3EMHOIO
CJIOSl BO3ZyXa M YMEHBIICHHUS TeMIIepaTyphl JINCTHEB
pacTeHui Ipu HeOIAaronpUATHBIX COCTOSHUSIX BHEIL-
Hel cpelibl (BO3IYIIHBIE 3aCYyXH U CYXOBEH).

Cucremsl M/l npuMeHUMBI BO BCEX 30HAX OpPO-
[IaEMOTO 3eMJIEJIENINS ISl OCBEKUTENBHBIX MOJINBOB
CaJIoB, STOAHMKOB, YaWHBIX IIJIAHTAIIMMA, OBOIIHBIX,
KOPMOBBIX, TEXHHYECKUX KYJIbTYp, MHOTOJETHHX
TpaB M MACTOWIII, a TAKXKe TSI OOPHOBI ¢ BO3AYIITHBI-
MU 3aCyXaMH M CyXOBesAMH. PerynmpoBaHHe MUKpO-
U (UTOKIMMATa HA CEJILCKOXO3SHCTBEHHBIX MOMAX B
YCIIOBUSIX MPOJOKUTENBHBIX BO3AYLIHBIX 3aCyX IMO-
3BOJISICT MTOBBICHTH MHTEHCUBHOCTH ()OTOCHHTE34, a B
psie CIy4aeB v IPeAOTBPATUTH THOENb pacTeHUH.

MJ1/] MokeT OBITh MCITONh30BAHO KaK CaMOCTOS-
TEJIbHBIN CIIOCO0 OPOLICHHUS B PErHOHAX C A0CTATOU-
HBIM YBJIQKHEHHEM, a JUIsl paHOHOB C YMEPEHHBIM
U HEJOCTAaTOYHBIM YBJIQ)KHEHHEM — KaK COCTaBHAas
4acTh KOMOMHMPOBAHHBIX CHCTEM, Hampumep, C
KaIleJIbHOM CUCTEMOM OpOIIEHHMs, TaK Kak IPHU Ka-

MEJBHOM OpPOIICHWH Ha CO3JIaHUE MHUKPOKIMMATa
Ha/3eMHOW YacTH PacTeHUH pacxomyercs He Oolee
2 % mnonaBaeMOl OpPOCUTEIHHOW BOABI, YTO HEIO-
CTaTOYHO B MEPHUOJBI Jienpeccun GpoTocunresa. [Ipu
MPUMEHEHUH a’pPO30JHHOTO YBIAKHEHHS OCHOBHAS
YacTh OPOCUTENBHON BOIbI (95-98 %) pacxomyercs
Ha YBJIQ)KHEHHUE BO3/yXa, MPAKTHYECKA HE CO3/aBas
3amaca BIaXHOCTH B TIOUBE.

O dexTHBHbI pa3Mep NUCIEPTUPOBAHHBIX Ka-
neins Bomael — 50-600 mxMm. Ho mo rpymmam pacre-
HUM ATOT TOKa3aTellb OTIh4Yaercs. Y pacTeHuH cC
JUCTHSIMH, UMEIOIIIUMH BBIPAKEHHBI BOCKOBOW Ha-
JIET ONTUMasIbHAs KpymHOCTh Kamenb 50-300 Mxw.
Kpynusie kammu (400-500 Mxm 1 Gosnee) crion3aror
M0 TIOBEPXHOCTH, CMBIKAIOTCS M CKATBIBAIOTCS C T10-
BEPXHOCTH JINCTa Ha 3emiio. KommdecTBo BOJIBI,
MoJlaBaeMoe 3a ONIMH HMMITYJIbC WJIM MPOXOJ] arpera-
Ta, JOJDKHO, C OJHOW CTOPOHBI, 00ECIIEYHBAThH J0-
CTaTOYHO CHUJIBHOE W MPOJOIDKUTEILHOE BIHSHUE
Ha (UTOKIMMAT TIOCEBOB, C JPYroil — IMOJHOCTHIO
yIepKHUBaTh Bary Ha JINCTOBOM MOKpoBe. PaszoBas
HOpMa yBIIQKHEHHS! JIOJDKHA HAXOAUTHCS B TIpeJiesiax
0,8-1 ™/ra. MakcuManbHast BOIOYAEPKUBAIOLIAS
CIIOCOOHOCTh  TIOBEPXHOCTH  CEITbCKOXO3SHCTBEH-
HBIX KYJBTYp COCTaBiIseT 3-4 mM>/ra mpu JOCTaTOuHO
PaBHOMEPHOM paclpeesieHUH KaledbHOH BIIaru 1o
JIMCTOBOM MOBEPXHOCTH, HO Ha MPaKTUKE M3-3a He-
PaBHOMEPHOCTH YBJIQXHEHHSI PACTHTEILHOTO TO-
KpOBa MaKCHMajbHas HOPMa Pa30BOTO YBIaKHEHUS
JoJbKHA OBITH B 1,5-2 pasza menbe. [lepuognaHocts
MOAa4u BOABI B TEPMUUYECKH HAINPSDKCHHOE BpEMsI
cyToK — uepe3 1-2 4. HeoOxomumoe 4Yucio IHKIIOB
YBIQXKHEHHUS OMNPEIENseTCs CKOPOCThIO MCIApeHus
Karenb JMCIEPTUPOBAHHON BOJBI C TMOBEPXHOCTH
pactenuii. O6beM pacxoayeMol 3a CYyTKH BIIarH JOJ-
KEeH 00eCIeunBarh MoAepKaHne PETYINPYEMBIX T1a-
pamMeTpoB (pUTOKIIMMATa TIOCEBOB B PEKOMEHTyEMBIX
npenenax. I1o TaHHBIM MHOTHX aBTOPOB, CPEAHSA 3a
BETreTAIlMOHHBIN MEPHO]] CYTOYHAs HOpMa YBIIaXKHE-
HUS HAXOAWTCS B mpezenax 2-7 m3/ra.
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HawnbGompimmit 3¢ ekt OT MeTKOAMUCTIEPCHOTO JOXK-
JIEBaHSI JOCTUTACTCS TIPH YaCTOM HITH HEMPEPHIBHOM
pacrpesielIeHud BOAHOTO a’p030Jisl HaJl OpOoIaeMon
IJIOLIABIO.

Jlns pacuera BpeMeHHM MCHIapeHUs Karesb BObI C
OBEpPXHOCTHU pacturenbHoro nokposa b.K. Paccono-
BeIM U A.U. IllaxmelicrepoM TpemioxeH psa Gop-
Myd. [l pacTUTENBHOTO TTOKPOBA C U3MEHSIOIIMMHA-
cs mapameTpaMu GUTOKIMMaTa GopMylia UMEeT BUJI:

2
r=1,3d—-10‘3, MHH, (6.1)
Al
7€ 7 — BpeMsl HCTIapeHHUs, MUH;
d — cpenHuil TMaMeTp Kamelb, MKM;

Al — pa3HOCTb KOHIIEHTPAIMX BOMASHOTO Tapa B
pPacTHTEIHHOM MTOKPOBE M Ha/l PACTUTENHEHBIM TIOKPO-
BOM, MO.

Bpemss wucnapenus xanens s JIJA-IOOMA
ompenensieTcs no popmysie

_200

(6.2)

, MHH,

a i Tymanooopasytorieit yeranosku (TOY):

300
T=—"-.
Al
A.Il. JluxaneBnuy, MCIOIB30BaB IIHPOKO NPUMeE-
HsieMbIE€ B METEOPOJIOTUH YPaBHEHUSI COCTOSIHUSA UJIe-
aJBHOTO Ta3a U JOMYCTHB HEKOTOpbIE YIIPOIICHHUS,
AQHAJIMTUYECKY IOJIYyYW YPaBHEHHE, M103BOJIIIOLICE
paccunuThIBaTh HEOOXOAUMYIO Ul KOHKPETHBIX yCIIO-
BU MHTEHCUBHOCTH () MEJIKOAMUCIIEPCHOTO YBIIAXK-
HEHUS:

_H o' w,PhE(T-Ty)
T KpBp.RHTT,

rne H — cioii BoJbl, MOAAHHBIN Ha TUIOMIAb MPU
MEJIKOAUCIEPCHOM YBIAKHEHUH, MM;

7 — BpeMs BO3ACUCTBUS OJHOTO IIUKJIA MEIKOIU-
CIIEPCHOTO YBJIAXKHEHUS HA MUKPOKJIMMAT 30HbI O0H-
TaHUSI YBIQKHICMBIX PaCTCHUN, MUH;

o! — Ko3(h(UIHUEHT, yYNUTHIBAIONIUN TUIOTHOCTH
PacCTHTETHHOCTH B JAHHOM 00beMe;

{4, — MOJIEKYIISIDHBIH BEC mapa, KI/MoJlb;

P — o0miee naBieHue BIAXXHOTO BO3IyXa, MO;

h — BBICOTA BEreTAlIMOHHON MacChl YBIAKHIEMOM
KYIBTYPBI, M;

E — VMHTEHCUBHOCTb MCHApEeHUsl KarelieK BOJIbI,
MM/MUH;

T — daxTudeckas TeMIieparypa BIaXXHOTO BO3/IY-
xa, K.

T — oTHOCHUTENbHAs TEMIIEPATypa BIAKHOTO BO3-

0
nyxa, “K;

, MMm/mMuH, (6.3)
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K — xo3ddunreHT mporopuruoHaIbHOCTH;

S — K03ddUINEHT, yIUTHIBAIOIINHA TOTEPH MEITKO-
JUCTIEPTHPOBAHHOU BOJIBI;

R - yHuBepcaibHas
JIx/°K-MOJTh.

VYpasuenue (6.3), mo muenuro A.Il. JlmxareBuua,
SIBIISIETCS] YHUBEPCAIBHBIM U MOXKET OBITh MCIIOIB30-
BaHO B JIFO00M 30HE ¥ 115 JII000# KynbTypbl. OHaKO
C YYETOM TOTO0, UYTO ONpeeNieHre KOAPPHUIIMESHTOB «,
[, K 3aTpyqHEHO, UM YCTaHOBJICHA AIMIIMPUIECKAs 3a-
BUCHUMOCTD JIA OTIPEACIICHUA MCKITIOJIMBHOI'O HHTEP-
BaJia IpyU MEJIKOAUCIICPCHOM YBJIa)XHCHUN MHOT'OJICT-
HUX TpaB Ha TOPPSHBIX MouBax bemopycckoro Ilome-
Cbsl BEHTWJIATOPHBIMU onpbeickuBaresiaMu OI1-450 u
OBT-IA.

1,85-10° H> (1+0,00366 ¢,)

= , Mmun. (6.4)
(1-0,01,) (1+0,23v_) (¢, - 20)

ra3oBas IIOCTOsHHAasd,

[locTpoennas Ha ocHoBaHWU Gopmyisl (6.4) HO-
Morpamma (puc. 6.14) mo3BoJseT ONEPATHBHO KOP-
PEKTHPOBATH PA30BYI0 HOPMY YBIIQKHEHUS U MEKIIO-
JIMBHOW MHTEPBAJ MPUMEHUTEIBHO K CIOKUBIINMCS
ycnoBusiM. B xoziie mpoBepku (popMylibl B TIOJIEBBIX
YCIIOBUSIX TOJIydeHHbIE (PaKTHUECKUE JJaHHbBIE OTIIH-
YaJIMCh OT PACUCTHBIX HE OoJiee YeM Ha 2 MUH.

tr(‘ S
¢ g O~

P e 2 IQPM"‘\/)\\

0 — T, MUH
24 ‘Q‘;aafizf; o }500
26 f—e P a B
28] e “1; 5 -200
22 Ty '&: u=20mic F'IO{]
34 > F 50
36 nx G5 B2 i

s, 02 o, =20

38 ".‘_F\ G\ e 10

Puc. 6.14. Homoepamma ona pacuema pexcuma
MenKooucnepcHoeo yeaasicherus (no A1l Jluxayesuuy)

IIpu paccpenoToYeHHOM YCTaHOBKE CTallMOHAp-
HBIX JUCIIEPraTopoB Ha PABHOMEPHOCTh pacrpeseie-
HUSI BJIATU MO IUIOIIAAM YYacTKa OOJbIIOE BIMSHHUE
OKa3bIBaeT AHaMeTp OOpa3yroIIUXCs Karenb, Hallu-
4yue€ U CuJia BE€TpPaA, BbICOTA YCTAHOBKH HACaJKU. Yem
MeJbue Karjisi, TeM Jlaibliie ¥ paBHOMEPHEee HJIET pac-
TpenesieHue Biary mo 1wromaan. Ha puc. 6.15 mpu-
BE/ICHBl JIaHHBIC 3aBHCUMOCTH [AJIBHOCTH II0JIETa
Karuid OT ee AhaMeTpa U CKOPOCTH BETpa. DKCIepu-
MEHTaJbHBIMU HCCIECIOBAaHUAMHU YCTAHOBJICHO, YTO
CTalllOHapHasl CHUCTeMa MEJKOANUCIEPCHOTO JIOMKIe-
BaHUS MOXET 00ecCleYnBaTh YAOBICTBOPUTEIHHYIO



PaBHOMEPHOCTH PACTIPENICIICHHS CIIOST OCAIKOB TOJIb-
KO TIpU CKopocTsx BeTpa Oomee 1,8 m/c. B atom ciy-
gae KodPPUIreHT 3¢p(HEeKTUBHOTO MOJIUBA JOCTUTACT
sHauenud 0,6.

CrkopocTb BeTRa, M/c
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Puc. 6.15. 3asucumocms danvrnocmu norema kaniu
om ee duamempa u CKOpocmu 6empa
(no oannvim A.M. Hlapro, M.M. Ocmanosa, 1986)

OCHOBHBIE CIOCOOBI JTUCTICPTHPOBAHUS BOIBI —
TUIPOJMHAMUYECKHUM, THAPOMEXAaHUYECKUN U [THEB-
MOTUApOAMHAMUYECKUU. s 3TOro MCHoJib3yroT
KOTOPBbIMHU

(hopCyHKH pazNUYHBIX KOHCTPYKIIWH,

p c

OCHAIIAIOT MAIIMHBI WJIM YCTAHOBKHU JJISI MEIKOIH-
CIIepCHOTO Ao aeBanus (puc. 6.16).

Kparkue TexHUuecKue JaHHbIe UMEIOLINXCS TeX-
HUuYecKux cpencts it M1/ npuBenenst B Tadm. 6.3.

Ha crannonapHsix cuctemax Juig HaJIKDOHOBOTO
MEJIKOJTUCTIEPCHOTO JIOKICBaHUSA B Calax MPUMEHS-
FOT 00OpyIOBaHKE, BKIIOYAIOIICE B CeOS MaUTy BBI-
cotoi 9-12 M ¥ MOBOPOTHYIO IUTAHTy C JIUCIEPraro-
pamu (popcynkamu). lllTanra camoycTaHaBiIrBaeTCs
NEPIEeHANKYJIIPHO HalpaBlIeHUIo BeTpa (puc. 6.17).
ObopynoBanue padoTaeT MO MPHHIUITY TUAPOAMHA-
MHYECKOT0 AHcreprupoBanus Boabl. [Ipu cxkopoctu
BeTpa 3-6 M/C CpemHss WHTCHCHUBHOCTH JOXKIS CO-
crasiisier He MeHee 0,06 Mm/4.

Ce30HHO-CTallMOHAPHBIM ~ KOMIUIEKT — MEJIKO/IU-
criepcHoro (a’posonbHoro) yeiaaxkHeHus KAY-1M
(puc. 6.18), xoHcTtpykuun BHUW «Pamyra», npen-
CTaBJIsIeT COOOH TUIOBOI MOTYITb TIOMIAAbI0 | Ta s
YBIIQKHUTEIIBHOTO MMILYJIbCHOTO OPOLIEHHS CaJlOBBIX
1 OBOLIHBIX KyJIbTYyp. KoMIiekT aspo30spHOTo opotire-
uust KAY-1M npenycMmoTpen it paboThl B pexxuMe
HMITYJIbCHOTO aBTOMaTHYECKOTO IOJIMBA HA MPOTSAXKE-
HHH [IEpUOJIa TEPMUUECKH HEOIArONMPHUSTHBIX YCIOBUMA
OKpYKarome cpefpl (3aCyXH, CyXoBesi, TEPMHUUECKH
HaIIpsHKEHHbIE TIEPUOABI BPEMEHH CYTOK, 3aMOPO3KH).

T

Puc. 6.16. Tunvt ghopcynok: a — cmpytinas (2a = 10 - 15°); 6 — yenmpobescnas ¢ 3asuxpumenamu (2a = 50 - 110°);
6 — CIPYUHASL ¢ NONLIM KOHUYECKUM (DAKeLoM; & — CIMPYUHASL ¢ NIOCKUM (akenom,; 0 — CmpyuHas ¢ 60KO8bIM (haKeiom;
21C, 3, U, K, 1 — CIPYUHbIE ¢ OMPANCAIOUWUM OeDIIEKMOPOM,; M — YEHMPOOEICHASL € 3a8UXpUMeENemM U NOOCOCOM B030yXd;

H — CMPYUHAs ¢ 3a8UXpumenem; o — ¢ pasopaculeaiouum OUCKOM; N — CIPYIHAS C COYOapaiOWuUMUCs CIMpYSImu;
D — maHeeHyuanbhas; ¢, m — goeeep (610K HACAOoK)
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Tabnuma 6.3

CTranuoHapHbIe CHCTeMbI MeJIKOIMCIEPCHOro (23P030JbHOI0) YBJIAKHUTEIbHOro AokaeBanus (M)

Hoxasaren Cuctema MJ1]1 pa3paborana
BHUU «Panyra» YkpHUHNOC

Tum ocHOBHOTO paboyero oprana JloxeBarenb Hacanka
Cxema paccTaHOBKHM pabO4MX OPraHoB, M 38x37 17x17 4x2,5
Uwmcno pabounx opraHos Ha | ra 5-7 36 1000
BrIcoTa ycTaHOBKHM HAca0K, M 9-10 5
Jasnenne Bozp! y pabodero oprana, MIla 0,3-0,4 0,15-0,6 0,15-0,4
Pacxon pacnbuiuresns, a/c 0,08-0,11 0,015-0,023 0,008
NurencuBHoOCTE BOMonoaayun, Ha 1 ra ji/c 0,48-0,66 1,62-2,48 1
[Tnomans, oOcIy)knBaeMasi OJJHIM OTIEPaTOpOM, I'a 100 10 50
VYrenbHas MPOTSHKEHHOCTH TPYOOTIPOBO/IA, M/Ta 300 850 2213
Cpennuii quamerp TpyOONPOBOJHOM CETH, MM 42 20 29

Puc. 6.17. Cxema menxooucnepcroti cmayuonapuot yemanosku BHIIO «Paodyea»:
1 — ocrnosanue cmotiku; 2 — cmotika; 3 — pacmsadicku; 4 — wmanea nosopomuas; 5 — hpopcynku;
6 — ¢rocep

85 m

17 m

17 m

17x5=

98 m

G777/
=85 m

DHEProHe3aBUCUMBIT

010K

YIIPaBJIEHUS

(cM. puc. 6.13) mo3BoIseT 3a7aBaTh KMITYIbCHl BO-
JTOTIOJIa4H | TTay3bl MEXAy HUMH B HHTEPBaJax, Co-
OTBETCTBYIOIIUX PACUCTHBIM MapaMeTpaM Pa3oBbIX
00bEMOB BOJIONIOIaYH ¥ BPEeMEHHU O0OChIXaHUSI BJIard
C JINCTOBOI NMOBEPXHOCTH.

CTOSIKM KOMILUIEKTA BBIIOJIHEHBI B BUJIE CTAJILHOM
TpyO4aToil KOHCTPYKIIMU TIEPEMEHHOTO CEYCHUS BBI-
COTOH 5 M 1 BecAT MeHee 13 KT, 94To IT03BOJISICT OJIHO-
My OIepaTopy MPOBOJIUTH HX TEXHHUECKOE 00CITYKHU-

BaHUC.

Puc. 6.18. Ilpunyunuanvnas cxema mooyis KOMAIEKMA A3PO301bH020
yenaxcruenus: 1- kpawn; 2 — punomp; 3 — cuémuux 800bl;
4 — cudponookopmugux; 5 — kianan ¢ matmepom; 6 — Kianam
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obpammublll; 7 — KIanaw pacnpedenumeinvbhslil; 8 — pacnpedeiumensHulil

mpy6onpo6od; 9 — noausHou mpyoonposod d=25; 10 — cmosix
¢ pacnvLiuearowumu Hacaokamu; 11 — 30na norusa (umnyivca)



OcHoBaHME CTOSIKAa BBITTONIHEHO B BHJIE MOJIOTO
CTakaHa C KPecTOOOpa3HBIM OTPaHHYUTENIEM TIIyOH-
HBI, CITyKaIUM M JUIs1 00€CIIeYeHUs] yCTONYNBOCTHU K
BpalllEHUIO U HaKJIOHY (puc. 6.19). OcHoBaHue 3arty-
6nsiercs B TpyHT Ha 0,7 M, B HETO TIOMEIIAETCS CTOSK
U KpenuTcst 001ToM, 4YTOObI H30€KaTh MPOU3BOIHHO-
I'O BpaILlEHUS.

Puc. 6.19. Jloocoesamens: 1 — ocnosanue (ankep);
2 — mpybuamwiti cmosx; 3 — KOoHmpeauxa, 4 — yeonvHux;
5 — mpouinux; 6 — Hacaoka; 7 — nunnenwv; 8§ — KpecmosuHa

i1 KOMOMHHPOBAaHHOTO TIOJIMBA CEJIbCKOXO3sTi-
CTBEHHBIX KYJBTYp a3pP030JIbHOE YBIAXKHEHHE MOKHO
COYETaTh C JOKICBAHMEM, KaICIbHBIM MM BHYTPH-
MTOYBEHHBIM OPOLIEHHEM.

CranuoHapHasi aBTOMATH3UPOBaHHas CHCTEMaA
MIJ xonctpykumun YkpHUMOC mnpennasHadena
JUIsL OJTHOBPEMEHHOTO IPOBEICHUS HAJKPOHOBOTO U
MOJIKPOHOBOTO MEJIKOAMCIIEPCHOTO JIOKICBAHMSA Ha
yJacTkax ¢ ykioHoM 10 0,5 mpu CKOpOCTH BEeTpa J0
5 m/c. OHa BKJIOUaeT B ceOs BOJ03a0OpHBINA y3el,
HAaCOCHYIO CTaHIIMIO, YCTPOHCTBO JUIsl OYMCTKH BOZBI

¥ BHECEHHS YOOpEHNUH, CeTh TPyOOIpPOBOIOB, BOIO-
BBIITYCKH U OJIOK aBTOMAaTH3UPOBAHHOTO YIPABJICHUS
MOJIMBOM. DJIEMEHTBI CUCTEMBI BBITTIOJIHECHBI U3 TTOJIU-
MepHBIX MarepuanoB. CucremMa COCTOUT M3 OJIOKOB
OJTHOBPEMEHHOI'0 TOJMBa IUIom@aapio mo 6 ra. Cu-
CTeMa aBTOMAaTH3UPOBAHHOTO YIIPaBJIEHUS 00eCTIeUn-
BA€T MPEPBHIBUCTHIN MOJIUB B PEKUME «IOJIUB MaJloi
MPOJOJKUTEIBHOCTH — JUIMTENbHAS Tay3a» (Halpu-
Mmep, 5 u 40 Mun).

Bo BHUUI'UM pa3paboTraHO HECKOIBKO MOAU-
¢$uKanui TyMaHOOOpa3yIOUIMX YCTaHOBOK ISl a9po-
30JIbHOTO OpOIIcHUS (Tad. 6.4).

l'azogmnamudeckas  ycranoBka ~ MJJI-TOY-7
koHCcTpykumn BHUNIMM co3mana Ha 0aze eMmko-
cti MamuHbl PXKT-3 ¢ ra3orypOUHHBIM JBUTATENEM
Y COIUIOBBIM amIapaToM C BOISHBIM KOJUIEKTOPOM.
KuakocTs aucneprupyercs CKOPOCTHBIM Ta30BO3-
JYITHBIM MIOTOKOM. YCTaHOBKA paboTaeT caenyomnuM
obpazom: arMochepHBI BO3MyX 3acachIBacTCsS B
KOMIIPECCOP, CXKUMAETCS TaM U IIOCTYNAET B KaMepy
Cropanusi, KyJa HojaeTcs TOIUIMBO. Paszorpersiii 1o
temneparypsl 1100 °C Bo3ayx ¢ mpogyKTaMu cropa-
HUS HaIllPaBJIseTCs B IByXCTYIEHUYATyI0 Ta30BYIO Typ-
OMHY, CITy’)Kalllylo TIPUBOJIOM KOMIIpEccopa, a 3aTeM
MOCTYIIAET B CY’KUBAOLIEECS COILIO C TEMIIEPATYPOil
400-450 °C. B HeM ra30BO31yIIHASI CMECh LIUPKYIH-
pyeT co ckopocTbio nopsaka 400-450 m/c, paciuupsi-
eTcsl, co3/1aBasi JaBleHue, paBHoe arMmocdepromy. Ha
BBIXOJI€ U3 COIUIA B CTPYIO ra30BO3IyIIHOW CMECH T10-
JlaeTcst Boja 13 nepopupoOBaHHBIX IO JUTHHE NaTpyo-
KOB, COEIMHEHHBIX C BOJOPACIPEAEIUTEIIEHBIM KOJI-
JIEKTOPOM T'MOKMMH LUIAHTaMH, KOTOPBIE YKPETJICHbI
Ha IIAPHUPAX, MMO3BOJISIIOLIMX CBOAWTH U PAa3BOAUTH
UX 10 OTHOLIEHWIO K ocu cTpyu. M3 comia cmech
BOJBl M BO3[yXa BBIXOAWT B BHUJAE TypOYJICHTHOM
nByx(a3HO# cTpyH U pacipeaensercs 1no nocesy. Ye-
pe3 HEKOTOPOE BpeMsI CKOPOCTb CTPYH YMEHbILAETCS,
KaIlJId BOZBI BBIIIAJAIOT U3 MOTOKA U OCAKAAIOTCS Ha
JIMCTBSIX PACTCHUH.

Tabnuma 6.4
TexHnuyeckasi XapakTepucTuKa yctaHoBok TOY
ITokazarenu TOY-2 TOY-3 u TOY-5 TOY-6 TOY-7
MourHoCTh ABHUraTels, J.c. 75 700 100 700
Pacxon TorutmBa, Kr/a 60 180 120-160 200
Pacxon Bonpl, kr/c 2 16 20 20
VYrenpHBINA pacXo TOTUIHBA, T/KT BOJIBI - 3,12 - 2.8
Cpennuii pazmep Karelsb, MKM 50-150 500 200...600 -
Pagmyc neiictBus, M 70 100 100 100
[Tomaua BOJIBI M3 ABTOLUCTEPHBI BMECTHMOCTBIO, M> - 3,8 - 8
CKOpOCTh IBIKCHUS, KM/ - 11,5 4-16 15
]"3peM$[ HeTpephIBHOI paboThl (6€3 3arpaBKu i 240 i 390
E€MKOCTH), C
[Ipon3BOONTENHHOCTD, Ta/4 - 30 - 65
[TonuBHas HOpMa, JI/Ta - 500 - 480
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B kadectBe BUTATEIIS UCTIONB3YETCSI Ta30TypOUH-
HBII aBUanmoHHbI aBurarens ['TJ[-3D, orpaboras-
HIMA CBOM pecypc W MpHUCNocoONIeHHbIH 111 paboThI
B HAa3€MHBIX YCIIOBUSX.

TymaHooOpasyromasi ycranoBka MAI-3 moHTH-
pyercs Ha aBromoOmie KPA3-214 umu KPA3-225 u
COCTOMT U3 TOIUIMBHOM W BOJSIHOM €MKOCTEH, JABYX
HACOCOB TIOJ[a4H, 3aITOPHO-PETYIUPYIOIINX OPTaHOB,
typbopeaktuBHoro asurarens (BK-1), xomnexropa
JUTSL TOJIBOJIA JKUAKOCTH, JPOCCEIBHOM 3aCIOHKH.

AproMoOuiIb razoBojsHoro tymenus AI'BT-150,
TaK)Ke TPEACTaBIsIeT ATOT THUI Ta30a3pPO30JIbHBIX
YCTaHOBOK, HCITOJIB3YEMBIX, HapuMep B 00pbOe ¢ 3a-
Mopo3kamu (puc. 6. 20).

lNazoctpyitnas yctaHoBKa «KOTPOH» IMO3BOJISET
UMUTHPOBATH J0KIb OT MEIKOAUCIEPCHOTO 10 TPO-
MUYECKOTO JIMBHSI; BHOCUTh XHMUYECKHE ynoOpeHus,
MHUKPO3JIEMEHTHI, CPEACTBA 3alIUTHl PACTEHHUH, MPO-
M3BOJIUTH MYJBIMPOBAHWE TOYBHI PACTBOPAMHU THIIA
OMTYMHOH SMYJIBCHH U T.1I. (Ta0I. 6.5).

[Ipu pabote B pexuMe AOKIACBAHUS MUTAHHUE
OCYIIECTBISETCS OT TMAPAHTOB CTAI[IOHAPHOM Opo-
CUTEJIbHOU ceTH, a B pexkume MJIJ] — ot npuiienHoi
€MKOCTH BMECTUMOCTBIO 22 M* ¢ IOMOIIIBIO HAacoca.

Tabnuma 6.5

XapakTepucTHKA ra30CTPYIHOH YCTAHOBKH «JKO-

TPpOH»
Tapaetphr B pexxume o0bruHO- | B pesxume
TO JTOXKICBaHUS MIJA
Pacxon Bomwl, 11/c 100-800 10-100
JnmuHa ctpyu, M 100-120 120-150
Juamerp kamnenb, MKM 1000-2500 100-600

MenkoaucnepcHoe OpOIICHHUE OCYIIECTBISAIOT C
MPUMEHEHUEM IIHUPOKO3aXBATHBIX OXKIEBATHHBIX
MAIITH U arperaToB.

Hcnonp3oBaHne MHUKPOMOKICBAIBHBIX Haca-
JIOK Ha MIMPOKO3aXBaTHBIX MalIMHaX (POHTAIb-
HOTO M KPYTrOBOTO JeHCTBHUS THUIOB «Dperar»,
«Ky06anb», IJIA-100MA 103BOJISET UCIIOIB30BaTh
WX JUIsl MaJ000bEMHOTO OPOIICHUS U TrepOUTrauu
(puc. 6. 21).

O6opynoBanne MJIJI x arperary JJIA-IOOMA
BKITFOYaeT B ceds meHTpobexHbiii Hacoc 3K-6, Bca-
CBIBAIOIYI0 W HANOPHYIO JHHHHA TPYOOIPOBOIOB,
[MOJBECHOM MTOIUATUIICHOBBIN TUTaHT & 66 MM, Ha KO-
TOPOM YCTaHOBJICHBI 175 1EHTPOOSKHBIX (HOPCYHOK
C AMaMeTpPaMH COIUT 3,5 MM.

Puc. 6.21. Mukpooooicoesanvrble Hacaoku 6 pabome Ha mawune «Zimmatic» (Dpanyust)
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TexHnyeckasi XapaKTepUCTHKA
nepeodopynosannoro arperata JJ/IM-100MA
JIJIS1 23P030JILHOTO OPOLIEHHSI

basoBas mammna HT-75
CyMMapHasi MOIIIHOCTb, JI.C. 90
B ToMm unce ans mucneprupoBaHus
BOJIBI 8
Pacxon:
BOJIBI, KT/C 5
TOIUIMBA, KI/4 12

VnenbHbIN pacxo TOIJIMBA, I/KT BOJBI

(kr/Ta) 0,7(0,33)
IIMupuna 3axsara, M 120
ITpon3BOIUTENBEHOCTD YHCTOTO BpEMeE-

HH, Ta/4 120-180
Pa3oBas HopMma yBnaxkHeHus, j/ra 300
Cpenuuii pa3mep Kamneib, MKM 500

I/ICHOJ'[L3yeM])Ie HCTOYHHUKH

6.1. Meromnueckrne pEeKOMECHIAIIMA IO OPOIICHUIO
CeJIBCKOXO3SHCTBEHHBIX KYIBTYp Ha yUACTKaX CO CIOKHOM
Tornorpadguell ¢ MPUMEHEHHUEM KOMILICKTOB HMMITYJIbCHO-
ro JOXKAEBaHUs: MHCTp.-Merof. u3d. / [.B. Onbrapenxo,
B.W. Topomumues, A.A.Tepmmropes, A.B. I'pymmun,
C.A. Acmarpse, C.A. I'xubosckuii— M.: ®I'HY «Pocun-
¢dopmarporex», 2010. — 100 c.

6.2. Mexanuzauuss nonusa: crpaB. / b.I.Illrena,
B.®. Hocenko, H.B. BunHukoBa u 1ip. — ArponpoMu3ar,
1990. — 336 c.

6.3. Menuoparust ¥ BOAHOE XO35UCTBO. OporneHue:
copas. / [Tox pen. B.b. [llymakoBa. — M.: Komoc, 1999. —
432 c.

6.4. Toapr M. Opocutensabie Mmenmopanuu / [lox pex.
Bb.I. Hltensr. — M.: Komoc, 1977. =192 c.

6.5. JleoeneB b.M. JloxxneBanbHbie MaluHbl. M3, 2-¢,
nepepad. u gom. - M.: Mammnoctpoenue, 1977.

6.6. TepiuropeB A.A., I'pymun A.B., ’Kupnos A.H.
TexHoIOruM MaJIONHTEHCHBHOTO OPOIICHUS JUISl yCTONYH-
BoctH arposianamagdTos / [Ipodnemsl ycToYHBOrO pa3su-
THUSI MEITHOPAIMHU U PAllMOHAIBHOTO IPUPOIOTIOIH30BAHUSL.
Tom 1. Marepuansl 10OUICHHON MEXITyHAPOTHON HAYUHO-
npaktudeckoil koHpepeHnnn (KocTsIKoBCKue dYTEHHS). —
M.: U3x. BHUHA, 2007.

6.7. Tepiuropes A.A., I'pymmnn A.B., ’Kupnos A.H.
[ToBbIlIeHNE  CAHUTAPHO-IKOJIOTMYECKOH 0€3011acHOCTH
OpOlIaeMbIX arposiaHuaToB: MaTep. PErHoOHaJbHON
Hayd.-TeopeT. KoH}. «[IpobmeMbl U METOABI YIpaBJICHUS
KOHOMHUYECKOH O€30MacHOCThIO0 PErHOHOB». — KosoMHa,
KI'TIH, 2005.

6.8. TepnuropeB A.A., I'pymmn A.B. Ilomnepxanue
TUIOZIOPO/IUSL TIOYB C MPUMEHEHHEM MAaJIOMHTEHCUBHBIX TEX-
HOJIOTHI JIOXKJIEBAaHUEM: 0. Hayd. TP. Hay4.-TIPaKT. CEMHHApa
«[Tpremsbl peryanpoBaHHsi TOYB HA OPOIIAEMBIX CEIbX03yTro-
Iesix». — HoBowepkacck: @®THY PocHUUIIM, 2011.
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7. MANNOOBBLEMHOE (MAJTOPACXOOHOE)
OPOLUEHUE

7.1. oxpeBanbHana wnaHrosan ycrtaHoska [LLY-09

WsrorasnuBaercs Ha 6ase [II-06I1, npennazna-
YcHa [JIs MOJIMBa JOXKACBAHUEM Pa3JIMYHBIX CEJILCKO-
XO3SUCTBEHHBIX KYJIBTYP, KPOME BHICOKOCTEOCTHHBIX,
B TOM YHCJIC TUIOJOBBIX, SITOTHBIX, OBOIHBIX KYIBTYP,

Puc. 7.1. Oowuui euo JLIIYV-09 ¢ pabome

KYCTapHHUKOB U MaJbMETHBIX CaJI0B, a TAKKE Ta30HOB
Y IIBETHUKOB Ha YYaCTKaX OPOIICHUSI TPHYCaIeOHBIX,
(dhepMepcKnX, WHANBHAYATHHBIX W CEJICKITMOHHBIX
x03sticTB (puc. 7.1).

PasnuyHbIe BapuaHTBHl M3TOTOBICHHS YCTAaHOBKH
(Ha 1ITaruBe, HA TIOJIO3bSX, C K3MEHEHHOM CXeMOM
PAcCTaHOBKU HACA0K) MO3BOJISIOT UCIIONB30BATh €€
B YCJIOBHSIX OTKPBITOTO W 3aKPBITOTO TPYHTA, IS
yIoOpUTENBHBIX TTOMHBOB [7.6; 7.7].

B Tabn. 7.1 nmpuBeneHsl OCHOBHBIE TEXHUYECKHE
MOKa3aTeIy JI0XKIeBaTbHON IUIAHTOBOH YCTaHOBKH
AY-09 [7.8].

Texunueckas xapakrepucTuka ycranosku J1TY-09

Twun u3nenus

Mapka
Bomozabop

[IpuBon BpameHns KpbUIbEB

Pabouee naBienue Bonbl (Ha runpante), Mlla

Pacxon Bozgsl, 11/c

[lnoma b OPOIIEHUS! C OHOM MMO3UIIUH, M>

Pannyc nosnya no kpaliHUM KaruisiM, M

Cpeanuii tuameTp Karejib UCKYCCTBEHHOTO A0S, MM

CpenHsisi FHTEHCHBHOCTB IOk (0€3 ydeTa MepeKphIThs COCEIHNX

MTO3MIINH ), MM/MUH
Koaddumuent addexruBHOro nomnusa
Hucno copToB Macesl U CMa30K

MunumaiabHOE PacCCTOAHNUE OT MOBEPXHOCTHU MOYBLI 1O MTOJIOKCHUSA

KOHIIEBOI HAacaJakH, M
JInvHa MATAIOMIEro NUTaHTa, M
[TapameTpbl MUTAIOIIETO IITAHTa, MM:
HapyXHbIH AUAMETP
YCIIOBHBIH ITPOXOJ
TOJIIIMHA CTEHKU
Jloxxeo0pasyrolue yCTpoucTRa:
THTT

AUaMETp coIruia, MM
KOJIMYECTBO
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JIOKJIeBAIIbHASI [IJIAHTOBAsl YCTAHOBKA [103H-
[UOHHAS, C BPAIAIOIIMMHUCS 0K IE€BATbHBIMU
KPBUIbSIMH
JIY-09
OT BOJIOIIPOBOHOM CETH HJIM OBITOBBIX HACO-
COB
pEaKTUBHASI CUJIa CTPYH BOJbBI
0,15-0,2
0,6-0,8
He menee 200
HE MeHee 8
He Oonee 1
He Oonee 0,3

He menee 0,7
commion «C»
He menee 0,95

He menee 15

25+ 1,5
20+2,0
3£1,0

JIOKIIeBAIbHBIC HACAIKH KOPOTKOCTPYHHbIE,
neIeKTOpPHbIC
3,0; 4,0; 5,0
1/172



[Tnomrags 0OcayXKUBaHUS 3a CE30H, T'a

YcnoBus pabOTHl yCTAaHOBKH:
TeMIleparypa OKpy>Kalollero Bo3anyxa, °C;
CTETIeHb OYHUCTKHU BOJBI, TOABOANMON K yCTaHOBKE

CKOPOCTh BETpa BO BpeMsl ITOJIUBA, M/C
["aGaputHbIie pa3Mepbl, MM:

JUTHHA YCTaHOBKU

LIMPUHA OCHOBAHUSI

BEICOTA
Macca yctanoBkH (6€3 utanra), KT
CpoK CITy>KOBI, TOJIBI
CpoK rapaHTHH, MECSIIbI

Cxema ycCTpOHCTBa NOXKIEBaJbHOM HUIAHTOBOU
ycranoBku JI11Y-09 nokasana Ha puc. 7.2.

Puc. 7.2. Cxema 0odxcoesanvroll uLianeo80tl ycmaHosKu
JIIY-09: 1 — noogodsawuii winaue;, 2 — 6000npogoosiyee
38eH0; 3 — y3en epaugerus; 4 — niamgpopma,; 5 — onopa;
6 — cmosx; 7 — pe2yiupyemvie pacmA*CKU ¢ KPIOKAMU
8 — nakem OooicoesanvHbIX HACAOOK; 9 — eepmuKanbHble
0001C0e8AIbHbIE HACAOKU CEKMOPHO20 OeliCmBUs;

10 — koHyesas Hacaoka 20pU30OHMATLHOLO OelCMBUs;
11 — mpoiinuk; 12 — kpecmosuna; 13 — kopnyc;

14 — cmaxkan

[t oGecrieueHns AMCKPETHOTO U PABHOMEPHOTO
MOJIMBA T[EJIECO00Pa3HO B KaUueCTBE MPHUBOJIA HA Bpa-
IICHUE KPBUIbEB YCTAHOBKHU HCIOJIB30BaTh YCTPOU-
CTBO «CETHEpPOBa KOJeCa», KOTJa HACAIKU CEKTOPHO-
TO NIEHCTBUSA, OObETUHEHHBIC B IMAKET M yCTAaHOBJICH-
HBIC Ha KOHIIE TO’KIEBATLHOTO KPbIIA, HCTIOIB3YIOTCS
OTHOBPEMEHHO B Ka4eCTBE JBMKUTEICH U JI0XK/IeBa-
tenelt (puc. 7.2).

OnHa U3 BEpTUKAIBHBIX HacaaokK (9) ucmonb3yer-
Cs B KAQUECTBE JBIKUTENS M JOXKIEBATENsI BHYTPEH-
HEW 4acTH MOJIMBAEMOTO KPyTa, a Ipyras B Ka4eCTBE
IoKaeBaTens nepudepuiinoit. s paBHOMEpHOTO 3a-
MTOJTHEHHSI OPOIIIAeMOT0 KpyTra NCKYyCCTBEHHBIM JIOK-
neM (akennbl HacaJlOK JOJDKHBI ObITh HAlpaBJICHBI B
COOTBETCTBHU C pucC. 7.3 .

OnrtuManbpHbIE YITIBI TIOBOPOTA PEAKTUBHBIX Haca-
JIOK OTHOCHUTEIHLHO TIPOJOTHHON OCH BPAaIIAIOIETOCS

o 1,0

5-45
MUHEpaIN3aius BOAbI 10 5 T/11, pa3Mep B3Be-
HIEHHBIX YaCTHIL 70 2 MM
103

600050
900+100
1900+50
He Ooitee 25
8
24

KpbUIa JJIsl OPOILCHUS] BHYTPEHHEH YacTH Kpyra BbIOU-
paroTcsl, ¢ OHOM CTOPOHBI, U3 YCIOBHUS 00CCIICUCHUSI
PaBHOMEPHOCTH BpaIlleHUs JOXKJIEBABHBIX KPBIIbEB,
C JIpyroil — paBHOMEPHOTO 3aIOJIHEHHSI MCKYCCTBEH-
HBIM JOXAEM Iulomany mnonusa. [Ipu 3tom ¢axen
HAacaJKl C JIUaMEeTPOM coIula 3 MM HampasJieH Iep-
NEHAMKYISIPHO NPOAOIBHON OCH KpbLla, (haken Hacal-
KU C TUaMEeTPOM coria 4 MM — MOA ONTHMH3HPOBAH-
HBIM YIJIOM 0 = 35° £2°, i o0ecrieueHu s, C OTHOM
CTOpPOHBI, PAaBHOMEPHOCTH BpAICHHUS W BBIPABHHBA-
HUSL BEJIMUMHBI CO3/1aBa€MbIX PEAKTUBHBIX CHJI BEPTU-
KaJIbHBIX HAcaJoK, C APYrol — BO3MOKHOCTH Peryiu-
POBaHUsI PaBHOMEPHOCTH 3allOJIHEHUS OXKIEM BHY-
TpeHHe yacTu opoitaeMoro kpyra [7.1; 7.2; 7.3; 7.4].

Puc. 7.3. Cxema pacnonoosicenusi Hacaoox u popmuposarus
ghakenos 0ooicos: 1, 4 — 00acoesanbHble KPblibs YCHAHOG-
Ku; 2, 3 — KOHYegble 20PU3OHMANbHbIE HACAOKU
¢ connamu ouamempom 5 Mm; 5 — Hacaoka ¢ ouamempom
conna 4 mm; 6 — Hacaoka c ouamempom conia 3 Mm;

7 — 00ocOesanbHas yCMAaHo8Ka (YeHmp 8paujenus); —» —
Hanpasnenus ¢haxenos Hacaook

K MoHTaxxy ¥ SKcIUlyaTanuu JOXKJICBaIbHON
[IUTAHTOBOM YCTAHOBKH JOIYyCKAIOTCS JIMIIA, HUMEIO-
e MUHUMAJTbHBIC HABBIKU TIPOBEICHUS CIECAPHBIX
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paboT, mpenBapuTeNbHO HM3y4HBIINE «PyKOBOACTBO
I0 3KCIUTyatauun» Ha yctaHoBky J(IIIY-09.

ITocne mocTaBKM yCTAaHOBKHM HAa MECTO MOHTa)Ka
HEOOXOJMMO OCBOOOAWUTH €€ OT YIAKOBKH, NPOBeE-
PUTH HAJIMYHUE y3JI0B U JieTasel, CONIaCHO ONMHUCAaHUIO
ycTpoiictBa nznenus. CHATH ¢ HApYKHBIX TTOBEPXHO-
CTeH CTaIbHBIX JeTaned M30BITOK CMa3KH W IPOTe-
PETh UX BeTOMIbI0, cMoueHHOH B Oensune b.70.'OCT
1012-72 unm yaiir-ciupure I'OCT 3134-78.

Ha nenrpanbHylo 4acTh yCTaHOBKH, KOTOpasi CO-
CTOUT W3 y3/1a BpALIeHMs, 3aKpelJICHHOTO Ha IJiaT-
¢dopMe JBDKHOW OMOphI, Kpemurtcesi cTosik. K y3my
BPALIEHUS KPEIATCS 3BEHbsl BOAOIPOBOISIIEIO TPY-
6onposoza. C 1eb10 PaBHOMEPHOTO PaCIpeeICHUS
CHJIOBBIX HAarpy30K BOJOIIPOBOASALIME 3BEHbS Kpe-
MATCS K LEHTPAIbHOMY CTOSIKY PEryIMpPYEMBIMHU I10
JUTMHE PacTsHKKaMU, YTO MO3BOJIIET U3MEHSAThH BBICO-
Ty PacIIoJIOKEHHS TTakeTa HacaJ0K B 3aBUCHUMOCTH OT
BUJIa OPOLIAEMOH KYJIBTYPBI.

Perynupyemasi omopa obecneynBaeT BepTHKaJb-
HOE TOJIOKCHHE YCTAaHOBKU BO BpeMs IOJIMBA U I10-
3BOJISIET YAEPKUBATE €€ B BEPTUKAIBHOM IOJIOKEHUN
Ha y4acTKax ¢ o0ummM ykionom jo 0,1.

YCTaHOBKY NHUTAIOIIMM [UIAHTOM COEAMHSIOT C
THJIPAHTOM BOJOIIPOBOAHOM CETH.

PaboToCrocOOHOCTh YCTaHOBKH IPOBEPSIIOT JIET-
KHM TOJIYKOM OJJHOTO M3 KPBUIBEB 110 YACOBOM CTpEII-
ke. [Ipu aTOM BpaleHne KpblIbeB JOIKHO OBITH CBO-
OomHbIM 0e3 3aMEeTHOro TOPMOKEHHs. OTKPBIBAIOT
THJIPaHT U yOEXIaloTcs B TUJIABHOM BpAIllEHUH KPbI-
JIbEB, KOTOPOE JOIKHO OCYIIECTBIISATHCS II0 4aCOBOM
CTpeJIKe, IIPU 3TOM Kaxk[asi Hacaaka JOJDKHA IIOJIU-
BaTh 30HBI COMIACHO puc. 7.3.

[t 6ezomacHO# paboThl yCTAaHOBKY Ha ITyTH Bpa-
IICHNS KPbUIbEB HE JIOJDKHO OBITh PACTeHHH U Ipe-
MSATCTBUI BbIIIE BOJOMPOBOASIIIETO osica (Bpalar-
LIUXCS] KPBUIHEB).

PemonTtHBIE paboThl U perymuposBky c¢ JLITY-09
CJIEAYET MPOU3BOJUTH ITOCIIC OTKIIOYECHHUS YCTAaHOBKH
OT TU/APAHTA.

[Ipu skcrutyaraiiui yCTaHOBKH IMOJTUB TPOBOAMT-
Csl TIO3UIIMOHHO IPH BPALICHUH KPBUIEEB, KOTOPHIE
MPUBOJSATCA B JIBUKEHUE PEAKTUBHOM CHIION CTpyH
OT BEpTUKAJbHBIX HACAJOK (puc. 7.3).

TexHonoruueckass cxema IIOJMBA YCTaHOBKOM
npeacTaBieHa Ha puc. 7.4.

Bpewms cTossHKM Ha MO3UIIUH 3aBUCHUT OT BEJTUYH-
HBI TEXHOJIOTHYECKOH IMOJIMBHOM HOPMBI U PETYIHPY-
ercs 1o Tadi. 7.2.

VYcraHOBKa  IPOM3BOIUT PABHOMEPHBIM OB
MEJIKOKAEJIbHBIM JOXKJEM, YTO OCOOCHHO BaXXHO B
(aze mpopacTaHus CEMSH M IPHU TOJHMBE PACCabl,
CBOZSIT K MUHIMYMY 00pa3oBaHHe KOPKH Ha MOBEPX-
HOCTH TTOYBBI.
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Puc 7.4. Texnonoeuueckas cxema opouieHus
yuacmxa niouaovio 0o 1 ea: 1 — doocoesanvhas
wnaneogas yemanoska JJILUIY-09; 2 — euopanm;
3 — opocumenvruvlii mpyoonposoo; 4 — nozuyuu
ons pabomer JJLIY-09; 5 — nacoc; 6 — epanuya
yuacmka; 7 — numarowuil wiiane; 8 — niowaosb

OpOuleHUsl ¢ nepeKpblmuem

T
sy

Tabmuua 7.2

IpoponxkuTensHocTh cTosHKN yeranoBku JIY-09 na

MO3HINH
TexHomornueckas moJauBHAS HOpMa, MB/I‘a BpeM}I I1oJiMBa, MUH

50 29

100 58

150 87

200 117

250 146

300 175

ITocne BbIIAYM NOJUMBHON HOPMBI YCTAHOBKA IIE-
peMEIaeTCs Ha APYTyIo MO3UIMIO BPYUHYIO.

[pumeyanue. OnpenesneHre MAKCUMaTbHOW TTOTUBHOM HOP-
MBI JJIs1 KOHKPETHBIX IIPUPOIHBIX YCIOBHH AKCIUIyaTallud ycTa-
HaBJIMBAETCS OIBITHBIM ITyTEM C XPOHOMETPAa)KOM BPEMEHH OT
Hayvasa IoJIMBa J0 MOSBICHHUS JTyxK.

TexHu4eckoe chnymueaHue

Jlns mogepxanust paboTOCTIOCOOHOCTH YCTaHOB-
KA HEOOXOJMMO CBOCBPEMEHHO IPOBOJUTH TEXHU-
YecKoe OO0CTyXHBaHHE, KOTOPOE MPeIyCMaTpHBacT
eXecMeHHoe TexHn4ueckoe oocmyxuBanue (ETO) ge-
pe3 10 4 paboThl U Ce30HHOE OOCITYy)KMBAaHUE Yepe3
600 1 paboTHI (10 OKOHYAHUH TTOJIMBHOTO CE30HA).

ETO Bxirodaer B ceOs MPOBEPKY 3aTSHKKU PE3b-
OOBBIX COCJMHEHHI, MPOBEPKY U YCTPAHEHUE BHEIII-
HEl yTeUKH uepe3 YIJIOTHEHUS, OCMOTP M MPOUYHCTKY
JIOJICBaJIbHBIX HACAJO0K IMPH 3aCOPEHUU, MPOBEPKY
CBOOOJTHOTO BPAIIICHUS JIOXKICBATLHOTO KPbLIA B Y3JIe
BpaILICHHUS.



Mexce3oHHOE
BKITIOYAeT B ceOs:

® TEXHUYECKOE OOCTYXKHUBAHHE TP MOJTOTOBKE K
XPaHEHUIO:

® TEXHUUYECKOE 00CIYKMBAHUE TIPU CHSTHH C Xpa-
HEHUS.

[Ipu moAroToBKE K XpaHEHWIO HEOOXOAUMO OYH-
CTUTHh YCTaHOBKY OT TPSI3W M PAaCTUTEIBHBIX OCTaT-
KOB, BBIIOJIHUTH TpeboBanust ETO, npoBectn ocMoTp
YCTAaHOBKHU HA COOTBETCTBUE KOMIUIEKTHOCTH U OTIpe-
JIENIUTh BO3MOKHOCTD €€ JIaJIbHEeUIIIeN SKCIuTyaTaluu,
pazobpath U cMa3aTh KOHCHUCTCHTHON CMa3KOU y3ell
BpallleHus 1 pe3b00BBIE YACTH JIeTajIeH U y3JI0B, IPO-
BEPHUTH COCTOSIHHE YIIOTHEHUH MUTAIOIIETO IIJIaHTa.

[Ipu cHATHYM ¢ JUIMTEIEHOTO XPaHEHUST HEOOXO/IH-
MO MPOBECTU PACKOHCEPBALIMIO YCTAHOBKH, OUUCTUTH
Y3IIbI M IETAIU OT MBUTH U 3alIUTHON CMa3Ku, IIPOBE-
PUTh KOMIUIEKTHOCTb, COOpaTh YCTAaHOBKY B pabouee
MOJIOKEHNE COTIIACHO WHCTPYKITHH IO SKCTLTyaTaIHH.

TEXHUYECKOE  OOCITyKUBaHUE

llpasuna xpaHeHus

JoxneBanpHyt0 HUIaHTOBYIO yctaHoBKy JTY-09
MpU KPaTKOBPEMEHHOM XpaHEHHH B €CTECTBEHHBIX
MOTOAHBIX YCIOBHSIX HEOOXOIUMO COAepXkaTh B CO-
OpaHHOM BHJIE.

[Ipu mrTenbHOM MEXCE30HHOM XpaHEHHH yCTa-
HOBKY CJIEYEeT XPaHHUTh B 3aKPbITOM IIOMEIICHUH B
pasoOpaHHOM Buae Ha creiutaxe. Jleranu, moasep-
YKEHHBIE BO3/ICHCTBUIO KOPPO3UH, JOJIKHBI OBITH CMa-
3aHbI COJIUOIOM.

[Iurarommii MUTAaHT TPH XpaHEHUH HEOOXOIUMO
Oepeub OT BO3JEHCTBHS COTHEUHBIX JTydeH.

Bo3moXxHbIe HeucripagHocmu
u MemoOdhbI Ux ycmpaHeHus

Henonaaku MOTYT BOBHUKHYTh B pe3yJIbTaTe ecTe-
CTBEHHOTO M3HOCA JICTAJICH, a TAKXKE IIPU HETIPaBUIIb-
HOW JKCIUTyaTallii, HECBOCBPEMEHHOM IPOBEICHUU
TEXHUYCCKUX YXOI0B.

B Ta6:x1. 7.3 mpuBeneHBI BO3MOXHBIC HEUCIIPABHO-
CTH Y METOJIbI X YCTPAHCHHS.

Tabnuma 7.3

Hel/lCleaBHOCTI/I " METOAbI UX YCTPAHCHUSA

HeI/ICHpaBHOCTI/I, BHCIIHECC
TPOSIBJICHUE
Jlo’kneBaJIbHbIE KPbUIbSI
PacCTIONIOKEHBI O] Pa3HBIM
YIJIOM K TOPU30HTY

Mertons! ycTpaHeHus

IIpoBepuTh IMHY KaK101
PACTSHKKH U yCTAaHOBUTh
CTOSIK B BEPTUKAJIHHOE
MOJIOKEHHE

IIpoBeputs NpaBUILHOCTH
YCTaHOBKH HacaJ0K Ha
JIOKI€BAJIBHBIX KPBUIbSIX
cornacHo puc. 3.8.3. C
MOMOIIbIO KOHTPraliku 1
CTaKaHa y3J1a BpalleHus
OTPETYIHUPOBATh 3a30P
MEXJTY KPECTOM U
KOpITycoM. YOeTuThes B
CBOOOTHOM BpaIICHUH
KpBUIbEB

BriBepHyTH Hacaaky,
MIPOYUCTUTH, TPOMBITH

U TIOCTaBUTh Ha MECTO
COTJIACHO MHCTPYKIIMH IO
SKCIUTyaTaluu

I[O)K,HGB&HI)HLIG KPbLIbS HE
BpalaroTcs

OnHa WK HECKOJIBKO
HAcaoK HE IOJIUBAIOT

7.2. JoxpeBaTenb wnaHrosbin ALLU-1

IIpennasHaueH Jis OpONIEHUS OBOIIHBIX U
TUTO/IOBO-STOIHBIX KYJIBTYp Ha (epMEPCKUX, IpUyca-
JIEOHBIX U CaJI0BO-OTOPOJIHBIX YYaCTKaX IUIOMIABI0
no 1 ra, a Takke SrOJHMKOB, CTaJMOHOB M I'a30HOB
pasnuyHoro HasHadenwus [7.9; 7.10; 7.11].

OTIMUuTeIbHAS €r0 0COOEHHOCTh — MCIIOJIb30Ba-
HHE B Ka4€CTBE UCTOYHHKA SHEPTUH HA MTOJIUB U TIepe-
MEUIEHUE HU3KOHAITOPHBIX BOJOMPOBOASILINX CETEH U
ANIEKTPOOBITOBBIX HACOCOB.

JloxkneBarenb OCYILIECTBIAET aBTOMAaTU3UPO-
BaHHBIN MOJUB B IBUKEHUHU U MMO3ULMOHHO. B nep-
BOM Cllydae IOJIMB OCYILIECTBIAETCS HPU JIBUXKE-
HUHW B HalpaBJIEHUH K THAPAHTY 33 CUET HAMOTKH
MUTAIOUIEr0 LIJJaHTa Ha KaTYLIKy C IPUBOJIOM OT
POTALMOHHOIO ABUrATENsl (KCETHEPOBO KOJIECO»).
B cityuae mo3uiimoHHON pabOThI MPHUBOJ JBUraTe-
JISL OTKJTIOYACTCS.

Hoxnesarens mutanroBerid  JII1I-1 mMmeer BwIcO-

KYI0 9KCILIyaTallHIOHHYI0 HaJIeKHOCTh 1 00ecredrBa-
€T HKOJIOTHUECKH Oe30I1aCHYI0 TEXHOJIOTUIO IOJIUBa
CEJICKOXO3AUCTBEHHBIX KYJIBTYD, SBISSCH MOOHIIb-
HBIM TEXHUYECKUM CPEICTBOM OpPOILIEHHUS.

[punmun neiictus JII-1: Boga u3 HamopHo-
ro rujpanTta (WM OBITOBOTO Hacoca) 4epe3 pa3b-
€M TIOJaeTCsl MO LUIAHTY Ha KaTyIIKy JOXKIeBaTems
(puc. 7.5). lllmanr CO CTOPOHBI y37a TOACOEIUHE-
HUS K TUAPAHTY 3aKperisieTcst Ha rpyHTe sikopem. C
MPOTUBOIOJIOAKHON CTOPOHBI IIIAHT MOAKIIOYAETCs K
JOXKIEBATEIIO uepe3 pa3bEéM narpyOka KaTyIKH 1 3a-
KperuIseTcst Ha Hel CKoOoi.

[lanee yepe3 narpyOoK KaTyIIKHU BOZA IIOCTYIAeT
B CTYIHIY KaTyLIKH, a 4epe3 He¢ — B TpyOOIIpoBOA
noxnaesarens. Karymka mmeeT BO3MOXKHOCTH Bpa-
1IaThcs Ha OcH TpyOompoBoaa. s mpeaoTBpalleHus
MPOTEYEK KaTyIIKa yIJIOTHAETCS Ha OCH TPyOOIpOBO-
Jla IByMs MaH)KeTaMH.
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Puc. 7.5. Cxema oburezo suoa unaneo8020 00icoesamenst
JI-1: 1 — y3en noocoedunenus; 2 — akopo;
3 — 6o0onposooswull uinane; 4 — kamywxa;
5 — pedykmop; 6 — conna c paccexamensimu; 7 — KOpoHd;
8 — dooicoesanvruvlll annapam; 9 — cecHeposo Koneco;
10 — nviorcu; 11 — onopa ¢ HanpasIAIOWUM POIUKOM

W3 TpybompoBoma yCTaHOBKM BOzA IIOCTYIaeT B
TpyOBl, KOHCTPYKTUBHO H30THYTHIC oA yrioM 90°,

YCTAHOBJICHHBIC OTOTHYTBIMH KOHIAMH 1101 YTJIOM
28-30° K ropu30HTY M CHaO)KEHHBIE Ha KOHITaX COTIIa-
MU C pacceKaTessiMU, a TAKKE B JOXKIEBAIIBHBIN amma-
part. TpyObl IIpu MOMOIIY raeK Yyepe3 YIIIOTHUTEIbHbIE
KOJIbLIa KpErsITCs Ha KOpIyce JIOXkK/IeBaTelis U Bpalla-
IOTCSl 32 CYET PEAKTUBHOM CHUIIBI BOJIbI, BBITEKAIOIIEH
W3 COIeJ OTOTHYTHIX TPyO, 00paszys «CerHEpOBO KO-
neco». Bparienue TpyO oCyIIecTBISIETCS IO YaCOBOU
CTpEJIKE, €CIIH CMOTPETH Ha JJOXKJEBATEb CBEPXY.

Yeunue oT Bpamaromuxcs Tpyo, yepes mecTep-
HIO Ha Kopryce, mepenaércsi Ha 3y04yaroe Kolieco,
YKPEIJICHHOC Ha NPUBOJHOM BaJly YE€PBAYHOI'O PC-
IYKTOpa, a C HETO Ha KaTylIKy IOKIeBaTessd. Bpa-
IasCh, KaTyIIKa HAMAThIBACT HA ce0sl IIAHT U TeM
CaMbIM INPUBOJUT B ABWKEHHE CaM JOXKIEBaTEllb.
OH nepemMeniaercs Ha ABYX JIbDKaX M ONOpe, CHAO-
JKEeHHOM Ha KOHIIC HaIlpaBJIAOMIUM POJIMKOM, B Ha-
IMMpaBJICHUU TUAPAHTA.

B xoHne opomaemMoro ydacTka A0KI€BaTreib OT-
KIIIOYAOT OT THJIPAHTa W MEPEMEIAOT BPYUHYIO Ha
COCEJIHMI y4acCTOK OpOIIEHUs, Iie Mpolecc MoJInuBa
MTOBTOPSETCSI.

Texnuueckas xapakrepucruka JI1-1

Mapka
Bomozabop

PexxuM o)k meBaHus
JaBnenue Ha rugpanre, MIla
Pacxox Boxsl, Ji/c

CpenHsist HHTCHCHBHOCTbD JTOKIIS

0 KPYry, MM/MUH

Cpeanuii tuameTp Kareib, MM
MakcumabHasi CKOpOCTh
nepeBUKEHMsI, M/MUH

Panuyc opolienus Ha NO3ULMU

(1o KpallHUM KaruisiM), M

[Tnomaab opouieHust ¢ OJHON MO3UIUHU B
JIBIDKEHHH, M>

Macca (cyxas) 6e3 1nuianra, Kr

JII-1
OT 3aKpbITON BOJONPOBOJHON CETH, OTKPBITOIO

BOJIOEMA C HMCIIOIB30BAHUEM HACOCHOM CTAHIMN
CHII-5/60

MO3UIIMOHHBIA U B IBUKEHUU
0,3
0,8-1

0,31
1.4

0,1
6,5

no 455
ue 6oiee 20

[Ipon3BOAUTENBHOCTD B 4aC OCHOBHOTO BPEMEHH (TIPH MOJTUBHOMN

nopme 300 m/ra), m>
DKCIITyaTallMOHHO-TEXHOJIOTNYeCKUe KOIPPHUITUESHTHI:
TEXHUYECKOTO 00CITyKMBAHMUS
HaJIe)KHOCTH TEXHOJIOTMYECKOr0 ITpoliecca
UCIIOJIb30BAHUS IKCILTyaTallMOHHOTO
BpPEMEHHU
UCIIOJIb30BAHUSI CMEHHOTO BPEMEHH
Koadpunuent apdhexruBHOrO mosimsa
CpoK CITy>KOBbI, TOJTBI
Cpok rapaHTHH, MECSIIBI
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78

0,95

0,94
0,94
0,7
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Pacnonoxxenune noxnaesarens uuianrooro J(III-1 B sTOoM pexume 0oKeBaTeNIb OCHALAETCS «KO-
M €r0 2JIEMEHTOB Ha OpPOIIaeMOM y4acTKe TPEACTaB- POHOI», 3aKperuisieMoil Ha TpyOaxX «CerHepoBa KO-
JIeHO Ha puc. 7.6. Jeca», W JIOKJIEBAIbHBIM almaparoM, COILIaMH, HE
35 M OCHAIlIEHHBIMU paccekareinsiMu. Kopona cimyxut
__1 JUIsL PEeryaupoBaHUs PAaBHOMEPHOCTH paclpeserne-
________ HUSl UCKYCCTBEHHOTO JOX/A Ha ONMKHEM paccTosi-
6 5 4 3 \ 1 HUU OT moxzesarens. HeoOxomumerii yrom orrmba
/ o JICTIECTKOB KOPOHBI OMNPENENACTCS BU3YaILHO. B
- 9TOM PEeXHMME KaTyIlIKa JOXIeBaTels JOKHA OBbITh

3aCTOTIOPEHA MIMUIBKOMU.
| 2. PexxuM oporeHust pa3apoOieHHBIMU CTPYSIMU B

 ide) { B e ol oo SIE T W _l nBwkeHuu (puc. 7.8).

Puc. 7.6. Cxema pacnonodcenusi 00opyooeausi
Ha nosuyuu: 1 — eenmunv; 2 — mpyoonpogoo
noosooswull; 3 — pazvém; 4 — aKopv u omcexkamenv,
5 — sodonposodswutl uirane; 6 — dodcoesamens
WNaH208blll

13m

JloxkneBarenb MOXKeT paboTaTh B HECKOIBKHX pe-
KHUMaXx.

1. Pexxum CTpyHHOro OpOLUEHUS B JBH)XKECHUU
(puc. 7.7).

Puc. 7.8. JALL-1 npu opowernuu pazopooieHHblMu cmpysi-
MU 8 O8UdICEHUU

[Tpu pabote B TaHHOM PEXKHUME JOXK/ICBATEIH KOM-
TUIEKTYeTCS TpyOaMH «CErHepoBa Kojeca» W JIOK-
JICBAJIbHBIM aIapaToM ¢ COIJIAMH, OCHAIICHHBIMH
paccekarensimu. CterneHb APOOIICHUS BOJSTHON CTPYH
peryaupyercs ImyTeM BBEICHHS B HEE WIJIbI BUHTA
paccekarens (puc. 7.9).

Puc. 7.7. JUI-1 6 pesxcume cmpytinoco opoulerus
6 0gudiceHuU

I

Puc. 7.9. Yemanosxa conen u paccekameneii: 1 — kopnyc 00dcoesanvHozo annapama; 2 — OMKpbuLIOK, 3 — ckobd;
4 — conno; 5 — paccexamens
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3. I1o3uMOHHBIN pPEeXUM pabOTHI AJI OPOIICHUS
pa3apoOIeHHBIMA CTPYSIMH.

i paboTHI B 3TOM pEXUME JIOKICBATEIb KOM-
TUIEKTYETCS JONOJIHUTEIBHBIM TPyOOIIPOBOAOM, KO-
TOPBIA CTAaBUTCSA BMECTO JOXKJEBAIBHOTO armapara ¢
MOMOIIIBIO TIEPEXOAHNKA M OCHAIIAEeTCs JIByMs MaJo-
pPacXOAHBIMU JIOKJIEBAJIbHBIMU arnapatamu (MJIA),
BXOJISAIIIMMH B KOMITJIEKT 000py/IOBaHUS 0K IeBATEIS
(puc. 7.10).

Puc. 7.10. Yemanoexa MJA: 1 — dononnumenvhwiii
mpyoonpo6ood; 2 — Manopacxoobiti 00XHCOe8aAbHbLU
annapam (M/[A)

JlomomHUTENBHBINH TPYOOIIPOBO]] YCTaHABIUBACT-
Csl OTOTHYTHIMHU KOHIIaMH TPYO BBEPX.

TexHomornyeckas cxema C pacroyioKeHUEM JI0K-
nesarens nuianrosoro [III-1 Ha MogynsHOM opoiiiae-
MOM Yy4acTKe npuBejeHa Ha puc. 7.11.

lMopsidok nodecomosku doxdesamerisi K pabome

Konenr BogonpoBojsIero nuianra yepes pasbem
MojicoeIuHsIeTcad K rujpanty. [logBoasiumii muianr
KPEIUTCS K TPYHTY SKOPEM.

Karymika poxneBarenss oTCOeIUHSETCS OT 3BE3-
JIOYKH ITyTEM CHSTHUS IIMUIBKH.

JloxxneBatens BpYy4YHYIO NEpEeMEIIAeTCs Ha Kpail
OpOIIIAeMOr0 y4acTKa, OMHOBPEMEHHO pa3MaThIBaCT-
Cs BOJOTIIPOBOASIIUIN IUIAHT.

[Tepen HawamoMm paboOTHI HEOOXOAMMO yOpaTh ¢
MyTH JBUKEHUS NOKIEBATeNsl MPEMSITCTBUS, MOTY-
LI1E NPUBECTH K €r0 MOJIOMKE.

Karymika noxxaeBarenst PUKCHpPYeTCsl Ha 3BE3/104-
K€ LINWIBKON, OTKPBIBAETCS KPaH U B BOJOIPOBOJS-
[N NIJIaHT TOJaeTCs BOAA.

TexHu4eckoe obcnyxXueaHue U XpaHeHue

[lepronnyecku, He pexke OHOTO pa3a B OJTUBHON
CE30H Iepe]l HaYajuoM paboThl HEOOXOIUMO CMa3bl-
BaTb MUHEPAJIbHON KOHCUCTEHTHON CMA3KOHU 1IeCTep-
HU, PEAYKTOP, IETh U 3BE3I0YKH JIOXKICBATEIIS.
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[Ipu 3acopennn comen Tpyod U TOKAEBATHHBIX all-
napatoB (J{A) nX HEOOXOIUMO CHATH C TOKAECBATEIS,
OUUCTUTH, IPOMBITH U YCTAHOBUTH Ha MECTO.

[Ipu MekCe30HHOM XpaHEHUU HEOOXOAMMO IIOJI-
HOCTBIO CJIUTh BOJLy U3 TPYOOIIPOBOJIOB JIOXKICBATEIIS,
CMa3aTh BpAIIAOIIUECs YacTH (IIECTEPHH, PEIyKTOP,
IIETTh ¥ 3BE€3/I0YKN) KOHCHCTCHTHOM CMa3KOM.

XpaHHUTH TOXKAEBATENb HEOOXOIMMO B CYXOM 3a-
KPBITOM TTOMEIICHUU.
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Puc. 7.11. Texnonoeuueckas cxema noauea mMooyibHO20
yuacmra ¢ JII-1: 1— 0odcoesamens wiianeo8ulil
HII-1; 2 — opocumenvHolit mpyoonpogood; 3 — euopanm
6 coope; 4 — senmunv, 5 — 3a08udicka, 6 — cuemuux

600bl, 7 — peaynamop oasnenusi; 8 — Kianan oopammbwlii;

9 — anekmpuuyupOBaAnHAs HACOCHASL CMAHYUS;
10 — 2uoponooxopmuux
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7.3. KomnnekT ManouHTEeHCUBHOro pnoxaeBaHuna «PocuHka-M»

[IpeanazHaueH 11t OPOLIECHHSI Cal0BO-OTOPOAHBIX
KyabsTyp Ha miomanu ao 0,06 ra.

Bona B KOMIUIEKT mogaeTcsi OT OBITOBOTO Hacoca
WJIY HAIIOPHOW CTallMOHAPHOM CETH.

KomIiekT MOXXeT UCIob30BaThes Ul POBEE-
HUS IPUKUBOYHBIX, BET€TALIMOHHBIX U OCBEXHTEIIb-
HBIX TTOIUBOB [7.5; 7.12;7.13].

Texunyeckasi XapaKTepUCTHKA

[Tnomaas OJHOBPEMEHHOTO TIOJINBA, M> 1o 600
Huametp comna JIA, Mm 3,5
JlaBnenne y koneunoro JIA Ha monus-

HOM TpyOomposozae, MIla 0,15-0,2
Pacxon Bomsl, 11/c 10 0,5
HurepBan temneparyp Bosayxa, °C + 2-+45
Macca KoMIIeKTa, Kr 12

CsedeHus 06 ycmpolicmee usdenus

B KOMIUIEKT MaJOMHTEHCHBHOTO JOXKICBaHUSI
«PocuHKa-M» BXOAAT TONHATHUIEHOBBIE TPYOOIIPO-
BOJIBI, OBICTpOpa3beMHAsT COCAMHNUTENbHAS apMaTypa
1 pa30pbI3rUBaIOIINe YCTPOHCTBA B BUAEC 10K IEBAIIb-
HBIX amaparos.

CranuoHapHO-CE30HHBIN KOMITIEKT «PocuHka-M»
M0 KadecTBY [JOXAS (MHTEHCHMBHOCTH MEHEe
0,1 Mmm/MuH, pa3Mep Karenb C THaMeTpoM He Oolee
1,5 MM) OTHOCHTCSI K IOJMBHOMY OOOpYIOBaHHIO,
o0ecrieunBaroieMy MeJJIEHHOE oK eBaHue. MaJble
WHTEHCUBHOCTb JIOKAS M Pa3Mep Kareib MO3BOJISIOT
UCIIONIb30BaTh KOMIUICKT Ha JFOOBIX MOYBaxX M YKIO-
Hax, 00eCIIeurBasi DKOJIOTHYECKHU O€30ITacHbBIN ITOJINB
JoxaeBaHueM. KOMIUIEKT pekoMeHIyeTcsl AJs To-
JUBAa YYacTKOB IJIMYHBIX, MOACOOHBIX, (hepMEpPCKUX
XO3SIUCTB € IUIOIIAABI0 OJHOBPEMEHHOTO OPOIICHHS
0,06 ra.

[MocraBka MOIMATHICHOBBIX TPYO OCYIIECTBIISCT-
cs B OyXTax; pacCTOSHUE MEXIy anmaparaMd U BbI-
COTa WX YCTAaHOBKH BBIOMPAIOTCSI B 3aBUCHMOCTH OT
KOH(pHUTYpaIiy y9acTKa ¥ OpOIIaeMBIX KYJIETYP.

Cxema pacronoxeHus: 000pyI0BaHUsI KOMILICKTa
npuBejeHa Ha puc. 7.12.

[Tepen Hagaom cOOpPKH HEOOXOAMMO OTIPEICTUTh
CXEMY PAacIIOIOKEHHSI KOMIUIEKTa Ha y9acTKe, OIpe-
JISIATH BUJ OPOIIAEMOH KyJIBTYPHI H B COOTBETCTBHH
C 3THM pazpe3arhb OyXThl TPyOOIPOBOAOB Ha HEOOXO-
JUMBIE TI0 pa3Mepy 3JEMEHTHI (BBICOTa YCTaHOBKH
JA — ot 0,5 1o 6 M; paccTosiHHE MEXIy HUMH — HE
6oitee 10 m).

COopKy KOMIUIEKTa HAYWHAIOT C YCTAHOBKU My(hT
U LITyLEPOB Ha MOJIHUITHICHOBBIC TPYOOIPOBOABI.
Brauane Ha 00a KOHIIa pacnpenenuTeIbHbIX TPyOo-
MIPOBOJIOB / YCTaHABIUBAIOT MY(THI 4, Ha TIOJHBHBIE
TpyOOTIPOBOIEI 2 — My(PTHI U MITyIIepa 7/, a HA TOJ-
COETMHUTENBHBIN aTpy0ok /0 — mydTy 4 U mTynep
12. Jlnst obnerdeHusi MOHTaXKa MPH MPUCOSAMHEHUT
MY(QT ¥ IITyLEPOB K TPYOOIPOBOIAM KOHLIBI [TOCTIEI-
HUX HarpeBaroT B KUIIATKE.

Ob6opynoBanue KOMIUIEKTa PaCKJIaJbIBACTCS
Ha y9acTKE B COOTBETCTBHH C BRIOpaAaHHOM cXeMoi
pacnonoxenus J{A (cm. puc. 7.12). BHayane MoH-
THPYIOTCS paclpeiesuTeIbHbIe TPyOOTIPOBOIBI |
yepe3 MyGThl 4 U TPOMHUKHU 3, 3aTEM TOJIUBHBIE 2
yepe3 MyQpThl 5 K TpoiiHukam 3. [lonuBHBIE TPYyOO-
MPOBOABI TPH MOMOINM KPEMeXHOTOo mmarata /4
WIW APYTUX OOBS30YHBIX CPENCTB 3aKPEILISIOTCS
Ha cTtosikax /5 (puc. 7.12, I-A). Ha Hux ycraHas-
nuBaroTcs JIA 8 B konudecTBe 6 IIT. HA KOMIIJIEKT.
TpoWHUKH, pacHOJIOKEHHBIE B KOHIIE paclpeaesn-
TEeNBLHOTO TPyOONpOBOJA, 3aKPBIBAIOTCS MY(TOM-
3anIyNIIKo# 6.

@unbtp /1 MOACOEAUHIETCS K pacClpeieIUTENb-
HOMY TpyOompoBoay / 4depe3 TpOHWHHK 3 W TOJICO-
eMHUTeNbHBIA maTpyOok /0. YcraHoBka ¢GuibTpa
OMM-20 ocymecTBIsAETCS COMMIaCHO JOKYMEHTa-
nuu (macmopt 5975.00.00 I1IC), mocTynaromieii ¢ us-
JIJTHEM.

Ecmu TpyOompoBoasl 3armyOmsItOTCS, TO IS MX
VKJIQIKA TIPEIBAPUTEIHHO BBIKAMBIBAIOT TPAHIIEIO
DTyOMHOMN, MCKIIIOYAIOIIEH BO3MOKHOCTh TIOBPEXK/Ie-
HUS 000pyIOBaHUsI TPU 00PaOOTKE TIOUBHI.

B paboTy KOMIUIEKT BKIJIIOYaeTcsi OT BOJOHA-
MOPHOM CeTH Yepe3 BEeHTUJIb, a U3 CKBAKHHBI WU
BOJloeMa — Yepe3 OBITOBOW HACOC W BEHTUIb. [Ipu
nmoiuBe nmocrtynarmas Ha JJA Boma pazOpbeI3THBa-
eTCs M0 KPYTry C MEepPeKPhITHEM OT COCEIHUX all-
napaTosB.

BpeMms monnBa 3aBUCUT OT TEXHOJOTUYECKOU IO-
JMBHOW HOPMBI M peTyaupyercs no tabi. 7.4.

Tabmuua 7.4

IIpoaoa:KuTeILHOCTH U HOPMA MOJIMBA

[IponomKUTENbHOCTD, Y-MUH Hopwma, m*/ra ( x 0,1 n/m?)

15 mun 6-8

30 muH 12-16

1y 24-32

1,30 Muu 36-48

24 48-64

2,30 muH 60-80

3y 72-96

3,30 munH 84-105

44 96-120
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10m

30 m

15%
14*

Bug A

Puc. 7.12. Cxema pacnonooicenust obopyoosanusi: 1 — pacnpederumenvrulii mpyoonposoo
TIH][-20; 2 — nonusnoii mpyoonposoo (cmosx) I[IB/]-16; 3 — mpotinux; 4 — mygpma M36x20;
5 —mygpma M36x16; 6 — mypma-zaenywra M36; 7 —wmyyep G1/2"; 8 — manopacxoomwiti
doorcoesanvhvitl annapam (MIA); 9 — zaenywka nonuernoeo mpyoonposooda G1/2"';
10 — nampy6ok noocoedunumenvuviti [TH/-20; 11 — punomp ®MM-20; 12 — wmyyep
G3/4"; 13 — epanuya modyionoz2o yuacmka; 14" —wnaeam kpenedxicuwiil; 15— cmoiika

" B KOMIIJIEKT TIOCTaBKH HE BXOJAT, U3rOTABJIMBAIOTCS U3 IOAPYYHBIX MAaTCpHUalioB.

TexHuyeckoe 06CyXugaHUe U XpaHeHue

TexHu4yeckoe 00CTy)KMBaHHE B IEPHO]] FAPAHTHI-
HOTO CPOKa, a TaK)Ke TEXHHUECKOe 00CTyKUBaHHUE U
PEMOHT B NEPUOJ CPOKA CIIyXkKObI OCYLIECTBIISIOTCS
noTpeduTeNneM.

Bo Bpems skcruryaranuu HEOOXOIMMO CIEANTH
3a COCTOSIHHEM COEIMHEHHUIl TPyOOIpOBOIOB M 3ie-
MEHTOB KOMIUIEKTa. [{Jis 9TOro B mepuoj MOJTMBHOTO
ce3oHa 2-3 paza B Mecsl HEOOXOAMMO HPOBOIUTH
KOHTpOHBHbIﬁ OCMOTpP OCHOBHBIX COCIAMHUTCIIBHBIX
y3JI0B KOMIUIEKTA.
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[Ipn pabore KOMIIIEKTa BO3MOXXHBI HEMCIIPaB-
HOCTHU B Bujze 3acopenus JA. x ouuctka mpous-
BOJAUTCS myTeM cHATUS [JA ¥ 3aMeHBI Ha 3amacHOU
unu 3armymky 9 (cm. puc. 7.12, I-B) Ha nepuon
OYHCTKHU.

Okcrutyaranus puiasrpa @MM-20 ocyriecTsis-
€TCsl COIIaCHO JOKYMEHTAIlW{, IOCTYMAIoMmed OT
3aBofa-usroropurens (macnopt 5975.00.00 I1C).

B cnyuae 3arny0nenust TpyOOIIpOBOIOB KOMILIEKT
Ha 3UMHUI MEPHUOJ OCTACTCs HA y4acTKe, MPU ATOM
JIA cHUMarOTCsI, @ Ha BBIXOJIBI MTOJUBHBIX TPYOOIIPO-
BOJIOB YCTaHABJIMBAIOTCS 3arTyIKu 9. Eciiu KomIuiekT



Ha 3UMY JEMOHTHPYETCS, XpaHEHHUE €T0 JI0YCKaeTCs
B HEOTAIUIMBAEMbIX TOMELICHUSIX.
Ilepen HavaaoM MOJIMBHOIO ce30Ha TpyOompo-

BOJIBI TTPOMBIBAIOTCS, TOPIIEBBIC MY(THI-3aTIIYIIKA O
TIPH 5TOM CHHMAFOTCSI.
Cpok rapanTuu u3zenus 2 roaa.
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8. MMKPOOPOLLEHUE

8.1. KanenbHoe opoweHune

KanenpHOoe opomeHne — crocod monmBa, HpU
KOTOPOM BOja TONAETCs HEMOCPEJICTBEHHO HA TPH-
KOPHEBYIO 30HY BbIPAIMBAEMbBIX PACTCHUN PETYIH-
PYEMBIMU MAJIBIMU MOPHUUAMHU C TIOMOIIBIO J03aTOPOB-
KamenpHUIl.  [103BOJISICT TMONyYNTh 3HAYUTEIIEHYIO
SKOHOMHWH BOZIBI M APYTHX PECYPCOB (YIOOpEHUs, TPY-
JIOBBIE 3aTPaThl, SHEPTHS), UMEET B JIPYTHUE MPEUMY-
mecrBa (Ooinee paHHUH Ypokail, NpeAOTBpallCHHUES
OpPO3UH IIOYBBI, YMEHBIIEHHE BEPOSTHOCTH PACIIPO-
CTpaHeHus 00JIe3HEN U COPHSKOB).

Kanensnoe opomenne (KO) xapakrepusyercs Ha-
JINYMEM TOCTOSIHHOM paclpeeNuTebHOW CeTU Mo
JTABJICHHUEM, TIO3BOIISIONICH OCYIIECTBISATh HETpe-
PBIBHBIC WJIM YaCThIC MOJIUBBI, TOYHO COOTBETCTBYIO-
1€ BOJIOTIOTPEOJICHUIO HACAXKICHU.

Cucrema KareJbHOro OpOIICHHs B 0a30BOI KOM-
TJIEKTAITUH BKIIFOUYAeT B ce0s MCTOYHHUK BOJOCHAO-
KeHHus (HacoCHasg CTaHNWA), (UIBTPOCTAHITUIO,
y3ell TMOJATOTOBKM W BHECEHUs YIOOpEeHWH, Maru-
CTpaJIbHBIN TPYOOTPOBOJ, PETYIATOPHI JIaBICHUS,
Pa3BOAHON TPYOOIPOBOJ, KJIallaH BBICBOOOXKICHUS
BO3/lyXa, COCAMHUTEIBHYIO M 3allOPHYI0 apMaTypy,
KarelbHbIC JUHUW, KOHTPOJIHHO-H3MEPUTEIBHEIC
TIPHUOOPEL.

O06001IeHne OMbITa MPUMEHEHHS CUCTEM Karellb-
HOTO OpOIIICHHUSI MOKA3bIBAET €ro BBICOKYIO A hek-
TUBHOCTbH 0 CPABHEHUIO C JIPYTHMHU CIIOCO0aMU I10-
quBa (OI'HY LTHTU «Menuooaunpopm», 2002 1.),
a IMEHHO:

e skoHoMus BoabI cocTtasisgeT 30-50% u Ooiee o
CPaBHEHUIO C JIOKICBAHUEM W TOBEPXHOCTHBIM TIO-
JIUBOM;

® ypoxkalHOCTh yBenuuuBaercss B 1,5-2 paza

(tabmn. 8.1): mmogoBeix KyneTyp — Ha 20-50%, BUHO-
rpagaukoB Ha 30-40, oBorieli B Termmwmax — Ha 20-30%;

e KO MOXHO MPHMEHSATh B YCJIOBHUSX HEPOBHO-
ro penbeda ¢ yxinoHamu a0 60°, Tae He TPUMEHUMBI
JIPYTHE CTIOCOOBI MOJIMBA;

® Tpyno3arparsl B TEIUIMIAX CHUXKaroTcs Ha 150-
250 gen.-mu/ra, wim B 12-19 pas, mo cpaBHEHHIO C J10-
JKIEBaHUEM,

® 3arparbl py4uHoro Tpyaa — Ha 50-70 uen.-nH/ra;

® [IPOU3BOAMTEIILHOCT TPYAa B TEIUIMLAX TOBBI-
maetrcst Ha 20%;

® 3aTparhl HAa 00OPYAOBaHUE TEIUIHI] CHCTEMaMHU
KO na 40-50 % nHmwxe, 9eM Ipu BHSAPESHUH MaI000b-
E€MHOHN THIPOTIOHUKH;

e pacxon ynoOpenuit ymenpmaercs Ha 10-
15%:;

® IPOM3BOIUTENHFHOCTD TPY/Ja B OPOIIAEMOM 3€M-
Jieiesiny noBbimaeTcs Ha 5-10%;

® DOSKOHOMHS 3EMENBHBIX PECYpPCOB COCTAaBIIS-
et 5-10%, tpynoBeix — 10-25, mMarepuanbHBIX — 5-
10%.

Tabmuna 8.1

CpaBHMTe/JIbHBIH AHAJHM3 TOBAPHOI'0 YPOKasl oBolIel
1o ombITY X03s1iicTB Poccun, T/ra

;I;: (J;l;l:;“no: ;:;;Z Kamensnoe
Kynbsrypa H BHGCCHUS CYXHX OpomIeHHE
ynoGpenuii ¢ depruranmeii
Kaprogers 37 50-60
MopxoBb 22 4
Tomar 30 100-150
Orypen 10 50-100
Jlyx penuarbiit 25 80120

8.1.1. CucmeMbI KanesibHO20 OPOWEHUS

MoryT OBITH CTaIMOHAPHBIMH M CE30HHO-CTa-
LIUOHAPHBIMHU.

CucreMa KamnelbHOTO OPOLIEHWS BKIIOYAET B
cebs y3esql TOATOTOBKM M PaclpeieiCHHUS BOJIBI
(perynupyromuii  0accelH-OTCTOWHUK, Hacoc-
HbIE arperarbl, CpeAcTBa aBTOMATU3ALMU yIPaB-
neHusi, (QUIBTPHl OYMCTKH OPOCHTEIHLHOW BOJIHI,
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3aMOPHO-PETyJIUPYIOLas apMarypa), MarucTpalib-
HbIC€ YYaCTKOBBIC M PpacCIpeaeiuTeNIbHbIe TPy0O-
MPOBOJIbI, OPOCUTENLHBIE TPYOOIIPOBOJIBI C MHUKPO-
BOJIOBBIIIYCKaMH, YCTPOWCTBO HJsi BBOJA YHO-
OpeHul, JIMHUHM CBS3U, CHCTEMY aBTOMATH3aI[UU
(puc. 8.1).



Puc. 8.1. llpunyunuanvnas cxema cucmemul KAneabHO20 OPOUEHU:
1 — 2onoguas nacocnas cmanyus; 2 — ynpasusowull 8bl4UCIUMENbHbIL KOMNLEKe, 3 — MemeoCmanyusl;
4 — MOOYIbHBIL YUACMOK; 5 — YYacmKoswitl mpyoonposood; 6 — 3anopHO-pe2yIUpyIowds. apmamypa,
7 — unemp «xomnaxmy»; 8 — y3ei nOOKIOUEHUs. YCMAHOBKU BHECeHUsl YO0Openus;
9 — pacnpedenumenvhulil mpyoonpoeoo; 10 — ycmanoexa euecenus yooopenuii; 11 — nacocnas cmanyusi;
12 — punomp ouucmxu 800w, 13 — pecynupyrowuti HakonumenbHvill baccelit;
14 — macucmpanvruvlit mpyoonpoeoo

VcrouynnkaMu A7si OpOIIEHHUSI MOTYT OBITh PEKH, Kparkast xapakTepucTuka cCHCTEM KareiabHOIro
03epa, BOJIOXPAHWIIUIIA, OOBOJIHUTEIIBHBIC U OPOCH-  OPOIICHUS MPUBeICHA B Ta0I. 8.2,
TEJbHBIC KaHaJbI, BOJbl MECTHOTO MOBEPXHOCTHOTO
CTOKA, a TAKXKE MOJA3EMHBIC BOJIBI.

Tabmuma 8.2
Kparkasi xapaKkTepuCTHKA CHCTEM KAIeJIbHOI0 OpPOLIeHHSI
Tun cucTeMbl XapaKTepI/ICTI/IKa 1 yCJIOBUSI IPUMECHCHU S
1 2
IIpodondicumenbHocmy HaxoxicOeHus 060pyO08anUs HA YUACMKe

CramnuonapHas JIuist IoJTMBa MHOTOJIETHUX HacakaeHui. TpebyeT OTHOCHTETBHO OOBIINX Ka-
MUTATBHBIX 3aTPaT

CrannoHapHO-CEe30HHAs J1ist oIMBa OTHOJIETHUX KYJIBTYp. TpeOyeT eXKeroHbIX MOHTaKHBIX U JEMOH-
TaXHBIX PaboOT

OIHOCE30HHOTO MCIIOIB30BAHHS JI71st IONTMBa OTHOJIETHHX KYJABTYP. [I0MHBHYIO TPyOOIIPOBOIHYIO CETh BHIMTOJ-
HSIFOT U3 JICMIEBBIX HEIOITOBEYHBIX MarepraioB. TpeGyeT eKeroqHoro MOHTa-
xKa

Pasmewenue cemu noiugHvix mpybonpo8ooos 0OmMHOCUMENbHO NOBEPXHOCIU NOYGbI
C ykiaJKod MOJUBHBIX TPyOOnpo- | [IpUMEHSIOT, KOra COPHAKNA MOYKHO YHHYTOXKATH C TOMOIIBIO TePOUIINIOB.
BOJIOB O MOBEPXHOCTH TOYBEI CHIKAeTCsl CTOMMOCTD CTPOHUTEIBCTBA, HO CO3JAeTCsl MPEMATCTBUE IPH MeXa-
HU3MPOBAHHOW 00paboTKe
C pacnosoKeHHEeM MOJIMBHBIX TPYy- | JJIs TIOJIMBa MHOTOJICTHUX HacaKAeHUI. Bo3aMoxkHa MeXaHU3UPOBaHHAsE 00pa-
OOIPOBO/IOB Ha LIMAICPHOI IIPOBO- | DOTKA MOIOCHI B PSIAY ACPEBHEB

JIOKE
C yxnaakoit Beelt TpyoonpoBogHoit | Ce30HHas 3ammyOrsieTcs 10 S cM, MHoroneTHss (110 TexHororuu ROOT-
CETU HIKE IIOBEPXHOCTHU I10YBBI GUARD®) — ot 25 10 70 cm. [ToBbImaercst cpok ciry>KObI MOJTUITUIICHOBBIX

TpyOorpoBonoB. [Ipokiaaka TpyOOK OCyIIecTBIIsIETCS IIPH MOMOIIH CIIeIHaIb-
HBIX HAaBECHBIX PUCIIOCOOICHUH — OeCTpaHIICHHbIX YKIIaTUHKOB

Cmenensb agmomamusayuu
ABTOMaTHuEeCKas Bce TexHonorndeckue onepaunuu o cucteme (OnpeaeneHue cpoka Hadasna mo-
JIUBA, €ro MPOJOLKUTENIBHOCTD, YIPABIEHUE BOAOPACIPEIEIEHUEM, KOHTPOIIb
paboTocrocoOHOCTH 000PYIOBAHHMS H JIP.) BHITIOJIHSIIOTCS] aBTOMAaTHYECKU
ABTOMaTU3NpPOBAHHAS TexHOnoOrnuecKue onepayuy Ha CUCTEME aBTOMaTH3MPOBAHbI YACTHIHO
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Ipoooncernue maon. 8.2

1

2

C pyuHBIM YIIpaBICHHEM

Bce texnonoruueckue onepanuu yrnpasieHUs CUCTEMON BBIIOIHIET OIIEPAaTOp

Cmenens coomeemcmeusi UHMeHCUSHOCHU 000N00A4U U 60()0”0mp€6ﬂ€Huﬂ

AOCOJIFOTHO CHHXPOHHOE

Bonononaqa Ha MPOTSHKEHUU BETE€TAIUN U CYTOK COOTBETCTBYET BOAOIIOTPEC-
OJICHUIO CENIbCKOXO3SIMCTBEHHBIX PACTEHUI M UX M3MEHSIOIIMMCS (PU3HOIIOTH-
4ecKuM notrpedHocTsIM. TpeOyeT HenpepbIBHOTO YIIPABJICHHS U PETYIUPOBAHHS
MHTCHCUBHOCTHU BOAOIIOAAYH, YTO JOCTUTACTCA CI0KHBIMU TCXHUYCCKUMHU
cpencTBaMu. IHTEHCHBHOCThH BOJOMOAAYHY B JKapKHeE Yachl CyTOK JTOJDKHA B 1,5-
2 pa3a MpeBbIIIaTh CPETHECYTOUHYIO, UTO TPEOYeT YBEIMUCHHS MPOITYCKHON
CIOCOOHOCTH TPYOOIPOBOIHOM CETH

CHHXpPOHHOE B CYTOUYHOM IIHKJIE

CooTBeTCTBHE BOJOMOAAYH U BOIOMOTPEOIEHHS Ha MIPOTSHKEHUN BET€Tallu U B
cpeznHeM 3a cyTKu. Bomonosaua Ha MPOTSHKEHUH CYTOK OCYIIECTBIIAETCS MOHO-
TOHHO CO CPEAHECYTOUYHOI NHTEHCHBHOCTHIO. IIpoIrycKHast CHOCOOHOCTB CETH
— MUHMMAJIHO BO3MOKHAS

[Momycunxponnoe

CooTBeTCTBHE BOAONOAAYHN HA MPOTSHKEHUH BEr€TALMU U IEPUOJUYHOCTD MO-
JIUBA HA TMPOTSDKEHUH CYTOK C BBIIAYEH CyTOYHOW HOPMBI BOIOTIOTPEOICHUS.
TpeOyeT opraHu3auy BOTOOOOPOTa HA CHCTEME, & CPABHUTEIIFHO BBICOKAs
MHTCHCUBHOCTH BOAOIIOIAYN — YBEIMUCHHOH MPOMYCHON CIIOCOOHOCTH TPYyOO-
IIPOBOJIHOM ceTn

[Tepuoguueckoe

CooTBeTcTBHE BOAOIIOJa4n BO,HOHOTpe6J'IeHI/IIO Ha MPOTSAXKCHUUN BECreTalllU. Ile-
PUOANYHOCTDL MMOJIUBA — HECKOJIBKO CYTOK. Tpe6yeT OpraHu3anuun BO,HOO60pOTa
Ha cucrteme. CHIKCHEI Tpe6OBaHI/IH K OUHCTKEC BOJbI

Cmenenwb 10KaibHOCMU Y6IAdXCHEeHUA

JlokanbHOE yBIa)KHEHUE MOYBBI He-
TIOCPEICTBEHHO y KKIOTO PACTEHHS

[TonmB MHOTOETHUX HACAXKAECHUH € TYCTOTOH MOcaaku 10 1 Teic/ra

IlomocoBoe nokaabpHOE YBJIA)KHCHUC
MOYBLI BAOJIb psAda paCTCHI/Iﬁ

[TonmB MHOTONETHUX HACAXKACHUH C TYCTOTOM MOCAIKH CBBIIIE 2,6 THIC/Ta

Ha HacocHBIX CTaHIMAX CHCTEM KareabHOTro
OpoIIcHUS HamboJiee IIEIeCO00pa3HO MPUMEHSITH
HU3KOHAITOPHBIE IEHTPOOEKHBIE HACOCHI M HACOCHI
KOHCOJILHOTO THMA. [TIaBHBIM KpUTEpUEM OIEHKU
SIBIISIFOTCSL UX TIPOU3BOUTEILHOCTh, SKOHOMHUYHOCTh
U Han&KHOCTh. [IpOM3BOAMTENBHOCTh BHIOMpPAEMO-
ro Hacoca JIOJDKHa OTBEYaTh MOTPEOHOCTH ydacTKa
B Boze. PexomeHyercss BEIOMpaTh HACOC C 3aracoM
npousBonuTeNbHOCTH (0Koo 10%). Bono3abopHsbiid
narpyOOK HaCOCHOH CTaHIMM JOJKEH OBITh 000pYy-
JIOBaH (PUIETPOM TPYOOH OYMCTKU U COPOYIEPIKUBA-
IOIUMHU yCTPONCTBAMHU.

MarwuctpanpHble U paclpeaenuTeNbHbe TPyoo-
MIPOBOABI JOJKHBI OBITH BBIITOJIHEHBI U3 MaTepHaa,
KOTOPBI HE TOAJaeTCsi KOPPO3WH, MMETh J0CTa-
TOYHBIM JMAMETp W 3amac MPOYHOCTH, YTOOBI TPO-
MIyCTUTh HEOOXOIUMBIH 00BEM BOABI M BBLIEPKATH
co3ziaBaeMoe JaBiieHue. [luameTp MarucTpaibHOro
TpyOOTIPOBO/Ia PACCUUTHIBACTCS MCXOAS U3 00bEMa
TPAHCTIOPTUPYEMOH BOJBI, PACCTOSHHS, Ha KOTO-
poe e€ HyXHO Tojarh, W Kodduimenra TpeHus
MaTepuala, U3 KOTOpPOro M3roToBieHa TpyOa. Jlms
YCTPOWCTBAa MAarucCTPaJIbHBIX TPYyOOIPOBOJIOB B CH-
CTeMax MOTYT HCIIONb30BaTbCs acOecTOLeMEHT-
HbI€, MOJMATUIICHOBBIE MM TOJUBUHUIXJIOPUIHBIC
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TpyOBI C COOTBETCTBYIOIIUM THIIOM COEAMHEHHH, a
JUIsL CE30HHO-CTAllMOHAPHBIX CHCTEM MOXET IpHu-
MeHsATbes TuOkmii pykaB Lay Flat (LFT) ¢ [IBX-
MPOMUTKON apMUPOBAHHBIN CUHTETUYECKON HUTHIO.
OH BeIycKaeTca aAuamerpaMu otT 2" 1o 6" u pac-
cuutad Ha aasnenue ot 0,3 o 0,9 MIla. B ta6:x. 8.3
MPHUBEJICHBI OCHOBHBIE XapaKTEPUCTHKH TAKUX TPY-
O6ompoBoaoB. PykaB He nedopMupyeTcs Mmom BIIHS-
HUEM TEMIIEPATYPbl OKPYIKAIOIIEH cpepl, yCTOMYHUB
K COJTHEYHOHW pajgualnui, UMeeT MPOJOKUTEIbHbIHN
CPOK JKCIUTyaTalH (CBBILIE TISITH JIET); HPU €ro
OTIOPOYKHEHUU BO3MOYKHO MPOXOXKIEHHE IO HEMY
KOJIECHOM TEXHMKHU. {11 MOACOEANHEHUSI K PyKaBy
JMHUHA KaleJabHOI0 OPOLICHUS NPEAyCMOTPEH -
POKUH aCCOPTUMEHT COEIMHUTENbHOM M 3aropHOU
apMaTypbl.

Pacrionoxxenue OpOCHTENBHBIX TPYOOIPOBOIOB
CHUCTEM KaleJbHOTO OpOIICHHST MOXET OBITh Ha-
3eMHBIM M TOJA3eMHBIM. [IyOuMHa 3aioKeHus cra-
nroHapHOH ceTu TpyOomposomo 0,5-0,7 m. Ilpum
MOA3EMHOM PACHOJIOKCHUH OPOCUTENSI  Karlellb-
HbIC BOZOBBIITYCKH BBIBOJISTCSI Ha IOBEPXHOCTD
Npy TOMOIIY OTBOAHBIX muTareneil. [nyOuHa 3a-
JIOKEHUSI OpPOCHUTENBHOTO TpyoOompoBoga — 0,45-
0,55 m.



Tab6numa 8.3

OcHOBHBIE XapaKTepPHCTHKN T'MOKUX TpyOonposonos (pykasos) Lay Flat (LFT)

Pabouee
ApTHuKyT Pazmep JuameTp, MM CreHka, MM R — Byxta, M
Huskoeo dasnenus
H2000LFL040BF 1" 40 1,3 5 100
H2000LFLO50BF 2" 52 1,35 4,5 100
H2000LFLO65BF 215" 65 1,5 4 100
H2000LFLO75BF 3" 77 1,7 4 100
H2000LFL100BF 4" 103 1,75 4 100
H2000LFL125BF 5" 128 2,0 3 100
H2000LFL150BF 6" 153 2,0 3 100
Buicoxozo daenenuis
H2000LFL040HF 1" 40 1,45 7 100
H2000LFLO50HF 2" 52 1,6 7 100
H2000LFLO65HF 215" 66 1,7 7 100
H2000LFLO75HF 3" 78,5 1,9 6 100
H2000LFL100HF 4" 104,5 2,3 6 100
H2000LFL125HF 5" 128 2,3 6 100
H2000LFL150HF 6" 156,5 2,6 6 100

HauOosee Ba)XHBIM 3JIEMEHTOM CHCTEMBI Kallelb-
HOTO OpOIIEHHUs, OT KOTOPOTO 3aBUCIT KadecTBO U
HaJIe)KHOCTh TEXHOJIOTHYECKOTO IMpPOIecca, SBISIOT-
Cs1 MHUKPOBOJZIOBBIILYCKH (KalelIbHUIIbI), YCTaHABIIHU-
BaeMble Ha TIOJIMBHOM TPyOOINpoBOIE W OoOecredn-
BaIOIIKE MT0Aa4y BOJbI HEMOCPEICTBEHHO K KOPHEBOM
CUCTEME PACTEHU.

Ha nmnonuBHBIX TpyOompoBoiax MPUMEHSIOT
BCTPOEHHBIE U HAPYKHBIE KAIMEIBbHUIBI C PACXOI0OM
ot 0,5 mo 15 n/4.

[TonuBHBIE TPYOONPOBOABI C HApPY>KHBIMH Ka-
MEeJIBHULIAMHU IPUMEHSIOTCSI B OCHOBHOM Ha IIOJIUBE
B YCJIOBHSX 3alMIICHHOI'O I'PYHTa WJIM HA ILJI00BO-
ATOIHBIX MHOTOJIETHHX HacaXIeHUsX. HapyxHble
KarneJIbHHUIBI MOTYT OBITh NMPHMEHEHBI JIMIIb TIPH
YCIOBUM MOHTaXa Ha JXECTKUX IOIMITHICHOBBIX
TpyOax MMIMHAPHIECKoi Gopmbl J12-25 MM ¢ ToI-
muHou cTeHku 0,7-2,2 MMm.

[TonuBHBIE TPYOONPOBOABI CO BCTPOCHHBIMH Ka-
nesNbHUALAMHU 0oJiee TEXHOJIOTHYHBI B MPUMEHEHHH,
Mpekae Bcero Omaromapst MEHBIIMM 3aTpaTaM Tpyna
Ha UX MOHTa&X, JEMOHTaX U yZOOCTBO TpaHCIIOP-
TUPOBKU M MOTYT OBITh MCIIOJIb30BaHBI MIPU JTHOOBIX
MOCaJKaX CEeJIbCKOXO3IHCTBEHHBIX KYJIBTYDP C YUETOM
noxbopa XapakTepucTuk. BerpanBaemblie (MHTErpH-
POBaHHBIE) KaIeIbHULIBI, pa3MEIIal0TCs Yepes 3a/1aH-
HBI MHTEpBaJ BHYTPU CaMoro TpyOompoBoja INpH
€r0 M3rOTOBJICHMU IIyTeM 3KCTPY3UH B 3aBOICKHX
YCIIOBUSIX M OBIBAIOT TpeX TUMOB (puc. 8.2): 1uio-
CKHE, BKIICCHHBIE C BHYTPCHHEH MMOBEPXHOCTU IMHUT-
TEpbl; UWIMHAPUYECKHE BCTaBKH; TaK Ha3bIBACMbIC
«MSITKHE» KalleJIbHUIIBI, U3TOTOBICHHBIE HENOCPEe-
CTBEHHO B CTEHKE TPyOONpoOBOJa MPH CKICHBAHUU

W3 MOJOCKU IUICHKH IyTeM THUCHEHHUS CIUIOIIHOIO
JTAOUPHUHTA C PETYJISPHO YCTPOCHHBIMU BITYCKHBIMU
1 BBIITYCKHBIMU OTBECPCTUAMHU, PACIIOJIOKCHHBIMHA CO-
OTBETCTBEHHO C BHYTPEHHEU U BHELIHEW CTOPOH TPY-
OorpoBona.

TR SRR [ A TERN T

OcHOBHbIE OTEEPCTUA OyGnupylowwe oTeEpcTMA

6
LWenesnaHbIi
NaGupukHeln BOACBBITYCK
BxogHeie KaHan
OTBEPCTUA
Mopatowas
TpyGa Mapkupoeka
npoaykTa

2
Puc. 8.2. Tunvr scmpausaemvix KaneabHuIX 80008bINYCKOG:

a — nockuil omummep; 6 — YUIUHOPULECKULL DMUMmep;
6 — Wenesvle «MsICKUe» B0008bINYCKU
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BceTpoennsie 1 Hapy)KHBIE KalleTLHUIBI B 3aBH-
CUMOCTH OT KOHCTPYKIIUU MOTYT OBITh ITOCTOSTHHOTO
WM TIepeMeHHOro pacxofa. [lepBrie U3 HUX Xapakre-
PHUBYIOTCS TTOCTOSIHHBIM PAcXOJOM B OMNPEICICHHOM
JTMara3oHe U3MEHEHUs pabouero JaBJIeHus, 4TO JaéT
BO3MOXHOCTh 00CCIICUUTH BBICOKYIO PABHOMEPHOCTh
BOJIOpACTIpEIeTICHHsT BOJb MOJUBHBIX TPYOOTIPOBO-
JTIOB OOJIBIIION JUTMHBI Ha PaBHUHHBIX y4acTKax W B
YCIIOBUSIX HEOOJBIINX CKJIOHOB (JUIMHA M YKIIOH pe-
KOMEHJIYIOTCS ITpou3BoauTeneM). OnHaKO ¢ TEXHUYE-
CKOW TOYKH 3PEHUS OHU SIBJISIOTCSI 00JIEE CIIOMKHBIMU
U JOPOTOCTOSIITIMH.

Bo BrOpOoM THTIE KamempHUI] PAacXoj] HAIPSIMYIO
3aBUCHT OT JaBIIEHUS, IMOATOMY HX IeIecoo0pa3Ho
MIPUMEHSTh Ha PAaBHHHHOM U O€3YKJIOHHOM pelibede
WIH Ha CKIIOHaX [IPH KCIIOJIb30BaHUH CIICIIUAb-
HBIX CXEM pa3MEIIeHUs TIOJIUBHBIX TPYOOIPOBOIOB
U CPEACTB PETYINPOBAHUS TABICHIS HA KaXKIOM I10-
JTUBHOM TpyOompoBome. OmHAKO ATO JeiaeT TaKue
CXeMBI 0oJiee CIIOKHBIMH, a CHCTEMBI KareJIbHOTO
oporeHus 0oJee JOPOrOCTOAIMMA. Takue Kameib-
HUIIBI [1ETIECO00PA3HO NPUMEHSITh HA JTMHHSX KaIlelb-
HOT'O OPOLIEHUSI KOPOTKOM JIJINHBL.

[To TosnKMHEe CTEHKH KalebHbIC TOJMBHBIC TPYOO-
TIPOBOIIBI pasnelrsttoT Ha JieHTHI (ot 0,1 mo 0,85 MMm) u
TpyOku (cBbime 0,85 mm). JleHTaMH Ha3BIBAIOT ILIO-
CKOCKJIA IBIBAIOIIUICS TP HAMOTKE Ha OOOWHBI Tpy-
0OMpPOBOJT KameNbHOro NoyvBa. TpyOKamMu Ha3bIBatOT
TpyOOIPOBO/IbI, HE MEHSIFOIUE (POPMY MPH HAMOTKE.
B xauecTBe enUHUIBI I3MEPEHISI TOITUHBI CTEHKH Ka-
TIeTBHOM TPYOKH (JICHTHI) HHOCTPAHHBIC TIPOM3BOIUTE-
M TIOB3YIOTCS «MHID» (1 My (mil) — enuHUITA JUTHHBL

(paccrostamst) = 0,0254 MM, w1 MM = 39,37 mils).

Bce Tumbl kaneapHHUII IMEIOT YCTPOMCTBO IS Ta-
IICHHUS HAIopa B CETH W OJIMH WJIM HECKOIIBKO BOJIO-
BBIMYCKOB. [aimieHue W30BITOYHOTO JIABJICHUS WU
JI0O3UPOBAHKE IMPOIYCKAEMOTO PacXoja BOJIbI, KOTO-
pBII>'I JOJI?KEH oOecrieunBaThCs Ha IMMPOTAXKCHUU BCETO
Mepro/ia HKCIUTyaTaIlH, IIPOUCXOIUT 3a CYET IMOTOKA
BOJIBI, TPOXOJISAIIETO 10 WM3BWJIMCTOMY JaOWUPHHTY.
JlaOWpHHT KamneNbHUIBI TOJDKEH TaKXKe O00ecleqH-
BaTh CO3JaHUE TAKOTO TypOYJICHTHOTO MOTOKA BOJBI,
KOTOprﬁ MHUHHUMU3UPYET BO3MOKHOCTL OTIIOKCHUSA
ocaJika BHYTPHU BOJIOBBINTycKa. O0ecrieueHne Haa&xK-
HOCTH pa0OTHI KareIbHBIX JUHUN B CHCTEME JTOCTH-
raeTcsi COOTBETCTBYIOLIEH OUMCTKOM OpOCUTENbHOU
BOJIBI M BELIOOPOM THTIa KaIlEITHHHII.

TexHuueckne XapakTEPUCTUKU KalleJIbHBIX TI0-
JIUBHBIX TPYOONPOBOIOB MOAOUPAIOTCS MOJT COOTBET-
CTBYIOIIME arpoTPeOOBaHMsI K BO3/ICIBIBACMBIM KYJlb-
Typam. OCHOBHBIMH TTOKa3aTeIIMHU KaIlleILHON TPyO-
KW (JISHTBI) SBISIFOTCSI YaCOBOW PacXoj] KareIbHUIIBI,
paccTosiHAe MEXIy BOAOBBITYCKAMH, HOMHHAIHHOE
JIABJICHUE W TOJIIIMHA CTCHKH. TONIMHA CTCHKH B
OCHOBHOM BJIMSIET Ha CTOMMOCTb KalleJIbHBIX JTUHUMN
U ee U3HOCOCTOMKOCTh. TOHKAs KamnenbHas Tpyoka (5,
6, 8 MIIT) peKOMEHIyeTCs K UCIIOIL30BaHUIO B TeUe-
HHE OJHOTO ce30Ha, a ToyncTas (10 mun u 6oiee) Mo-
JKET UCIIOJIB30BaThCsl B TEUCHUE JIBYX-TPEX JIET MPH
coOoieHnn TpeOOBaHUH TeXHOJOTHH. JlaHHBIE 1O
OCHOBHBIM M CONYTCTBYIOLIUM (BO3MO)KHBIC JJIMHBI
KaIlCJIbHBIX J'II/IHI/Iﬁ) TEXHUYCCKHUM II0Ka3aTciIsAM Ka-
MEJIBHBIX TPYOOIIPOBOIOB JOJKEH IPENOCTABIISATh
MPOU3BOINTENH JAHHOH MTPOAYKIIHH.

8.1.2. Mludpaenu4veckuli paciem mpy6onpoeodoe cucmem KanesibHO20 OPOUEHUS

Jnmury u nuameTp TpyOONpPOBOJOB OMPEIEISIOT
TMIPABINYECKUM PacieTOM B 3aBUCUMOCTH OT YKJIO-
Ha, yIEIbHOTO pacxofa BOIbl B TpyOOIIpoBoE U pac-
CTOSIHHSI MEKAY TOYKaMU pa3iaadu.

J

VhenpHbIE TIOTEPH JIABICHHUS B YYACTKOBBIX TPY-
00mpoBOaX MOXKHO OTIPENENSTh 10 TrpaduKy, mpe-
CTaBJICHHOMY Ha puc. 8.3.

0,06
0,046
o ]|/
z:z;j lJO\OEC/j;)De,g /
55 / / / 10,102 !
s l ,/ // // Tons /,/JOMS
W=
— T
¢ 0,01 0,02 0,03 0,04 C?G?

Puc. 8.3. I'pagux ons onpedenenus yoeibHbix nomepsb 0a6eHust 8 Y4acmKo8blX mpybonposooax
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Jnst pacyera ydacTka TpyOONpoBOaa AJUHOM €,
CO CKOPOCTBIO TE€UCHHUS BOIbl B KOHLIEBOM CEYCHUH,
HE paBHOU HYJIO, IOTEPU HANopa (M) ONPEACIISIOT 110

thopmyne

h,=ygl i (8.1)

r pz

[1 - (ng/v())3] 5

I/ Y — INIOTHOCTB BOJIBI, I/CM?; g — YCKOPEHUE CBO-
OonHoro mafenus, M/c’; [ — nauHa TpybompoBona, M;
[,. — YACIbHBIE OTEPH (Tbe30METPUYECKUI YKIIOH);
Uy U, , — CKOPOCTb MOTOKA B TOJOBHOM U KOHIIEBOM
CEUEHHUX, M/C.

B ciyuae npumeHneHust TpyOOIIpoBOAa IEpPEMEH-
HOT'O AMaMmeTpa MOTEPH IAaBJICHHS ONPENENIOT OT-
JIENTBHO /7Sl KaXKJI0TO Y4acTKa U 3aTeM CyMMHUPYIOT.

VaensHyr0 1oJaqy BObI BBIYUCIISIIOT 110 (hopMysie

q,= q,/d, (8.2)
e q,, - yIENbHBIN pacxon, j/c Ha 1 M; g . — pacxon
MHUKPOBOJIOBBIIYCKa, 1I/C; d, — PaccTosHUE MEKIY
BOJIOBBITYCKaMH, M.

[Mapamerpsl TpyOONpOBOIa BHIOMPAIOT U3 YCIO-
BUS hp < hpa o THE hpa s, — IOTIYCTHMBIE TIOTEPH JaBIIe-
HUS B TPyOOIIpOBOIE.

3amaBaeMble TIpU pacydeTe JOMYyCTHUMBIE MOTEpH
JABJICHUST OMPEICNSIIOT B COOTBETCTBUHU C MUKPOpE-
abe)OM MECTHOCTH IO Tpacce TpyOorpoBona, pa-
00oYNM JHMama3oHOM JAaBJICHUS MHKPOBOIOBBIMTYCKA,
YCIIOBUSIMH MMPOYHOCTH M SKOHOMUYHOCTH H T.J.

Ilo cranmapram, AOMyCTUMBINA Pa3OPOC BHIXO/A BOIIBI
13 KalleJIbHHUIL 110 BCEH JJTMHE IIJTAHTa HE JIOJDKEH MPEBbI-
mwatk 5-10% s kareropuu A u 15% — i kareropuu B.

8.1.3. Aemomamu3sayusi cucmem KariesibHo20 opouwleHus

Ha cucremax kamemsHOTO OpOIIEHHSI MOTYT TIPH-
MEHSIThCSI CHCTEMBI aBTOMAaTHYECKOTO, TOITyaBTOMa-
TUYECKOTO MJIM PYYHOTO YIIpaBJIEHUS MOJHUBOM. THI
YIpaBJIeHUsS CUCTEMON KaleIbHOro OpPOIIEHHS OTpe-
JIEJISIeTCS 3aKa3UYMKOM MCXOJIsl M3 IOTPEOHOCTH U DKO-
HOMMYECKUX BO3MOXHOCTEH.

PydHoe ympaBiieHue mpemaycMarpuBaeT HaJMuMe
LIAPOBOT0 KpaHa Ha BXOJE B KaXK/IbIH KaHAI CUCTEMBbI
TMOJINBA.

Bce Tumbel cucteM IOMKHBI OBITH 00OPYIOBaHBI
KOHTPOJBHO-U3MEPUTENBHBIMUA TIPHOOpaMU: MaHO-
MEeTpaM{ KOHTPOJSI JIABJICHHUS, PacXoJoMepaMu s
orpeneneHns 00beMOB TIOAAHHOM BOJIBI U T.JI.

[TomyaBrOMaTnyeckue CHCTEMBI IPerLyCcCMaTpH-
BAIOT AJIEMEHTHl MPSIMOTo ACUCTBHS 0e3 0O0paTHOM
CBSI3M M MOTYT OCHAIIAThCS PEIyKIMOHHBIMU Kila-
MaHaM#, THIPOMETPAaMH, PACTBOPHBIMH Y3JaMH U
KOHTpOJIJIepaMHU-TaliMepamMu ¢ IPOCTON MporpaMmMon
YIPaBICHUS dIEKTPOYIPABIIEMBIMHU KITallaHAMH.

ABTOMaTHYECKHE CHCTEMBI ITOJINBA TIPETyCMaTPH-
BalOT OOpaTHYI CBsI3b C KOHTPOJIHMPYEMBIM Iapame-
TPOM Cpellbl U MOTYT BKJIFOUATh B CUCTEMY YIIpaBJic-
HUSI TIPOTPAMMHBIE U aHAJU3UPYIOLIHE YCTPOMCTBA
00paboTku nHMOpManuu (KOMIIBIOTED), CBSI3aHHBIC C
W3MEPHUTEIHHBIMHI, KOHTPOJIHHBIMH W HWCIIOJHUTEINb-
HBIMH DJIEMEHTaMU (KJIallaHbl, TCH3UOMETPHI, AaT4H-
KH JIOXJISI, TEMIepPaTypbl, NaBICHUS, KHUCIOTHOCTH
U DJICKTPOIIPOBOHOCTU pacTBopa u T.J.). B Ooinee
CJIOXKHBIC CUCTEMbBI BXOAAT METCOCTAaHIIUH.

Bce ympasmisiomnue ycTpoiicTBa 00 TUHSIOTCS B
OJIOKM M pa3MemaroTcs OO B IMOMEIICHHSIX, JIHOO
HENOCPEICTBEHHO Ha Tepputopuu. [Ipu mpoexrupo-
BaHUU CHCTEM aBTOMATHYECKOTO IOJIUBa TPEeOyIOTCS
JIeTaJIbHBIC Pa00YKe MPOESKTHI OJIOKOB U y3JI0B YITPaB-
JICHU, NPUHIUITHAJIBHBIC 1 q)YHKU;I/IOHaHI)Hble JJICK-
TPUUCCKUE U THAPABIIMYCCKUEC CXEMBI, BBIITOJIHCHHBIC
B cootBercTBHM ¢  OCTamu, ECK/] u npyrumu HOp-
MaMH | TTpaBHJIaMHU.

8.1.4. AnemeHMbI mexHOJ1I02UU KarnesibHoO20 OpPoWeHUs

K snmemeHTaM TEXHOIOTHU KaeIbHOTO Oopo1IeHus
OTHOCHAT O4Yar YBJIAXXHCHUS, YBIAXKHCHHYIO IIOIIA/b
TMOBEPXHOCTHU ITOYBBLI, KOHTYP YBJIQAXKHCHHS, pacXold
KaIreJIbHOI0 MHUKPOBOJAOBBIITYCKAa, YHUCIO H CXCMY
PAaCIIOIOKEHUS TOUCK BOAOIIOAAYN B OUAre YBJIA’KHC-

HUS, PABHOMEPHOCTH PaCHpeeNIeHUs] OPOCUTEIHHON
BOJIbI 10 MHUKPOBOJOBBIITYCKAM, CXEMY PacIOIOXe-
HUSI MUKPOBOZOBBIITYCKOB Ha OPOIIAEMOM TUIOIIA/IH.

XapakTepHble KOHTYpBI YBIa)KHEHUS I TsAKe-
JIOW ¥ JIETKOH MOUBBI MOKa3aHbl Ha puc. 8.4.

Puc. 8.4. Xapaxmepnvie kKonmypwvi Y61axicHeHUs NO4Gbl
npU KAneibHOM OPOUEHU:
a — Ha MAICENBIX NO MEXAHUYECKOMY COCMABY NOYBAX,
0 — Ha IeeKuX N0 MEXAHUYECKOMY COCMABY NOYBAX,

1 — nogepxnocms nouswvl; 2 — KaneibHulll
MUKPOBOOOBbINYCK; 3,4,5 — 30HbL NepeyenaiceH o,
HOPMATIbHO VEIAINCHEHHOU U YACIMUYHO YBIANCHEHHO

noygwl; 6 — KOHMYPbl 30H YEIANHCHEHUS
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PacueTnHas 30Ha yBIakHEHUS 111 PPYyKTOBBIX Je-
PEBBEB U IJIOAOBBIX KyCTAPHHUKOB OIPEIEIISIETCS TO-
PHU30HTAIBLHON MPOEKIHEN OCHOBHON MacChl KPOHBI U
coctasiseT 0,5-0,7 WUPUHBI MEXKIYPSIAUA.

PacueTrHblii €101 YBIa)KHEHUS IPUHUMAIOT B COOT-
BETCTBUH C arpOONOIOTHICCKIMHI ITOKA3aTEIISIMU CEIlb-
CKOXO3AWCTBEHHBIX KYJIBTYp W BOAHO-(DH3NIECKUMHU
CBOWCTBaMH MOYBHI B 3aBUCIMOCTH OT Pacxojia MHKPO-
BOJIOBBIITYCKOB U IMPOIOJKUTEIILHOCTH TTOJIHBA.

[TonueHy0 HOPMY M  TPH KalEJIbHOM OPOLIEHUH
paccuuTHIBAIOT 0 hopmyIe

m = 100d aa, (FC - AFC), (8.3)

rae d, — mIyOMHa pacvyeTHOro CJOs TMOYBBI, M;
a — o0beMHast Macca MO4BbI, T/M*; @, — JI0JIsl TIOIIa-
I TIUTaHUS PACTCHUMU, TOJUIeKAIasl YBIAXHECHUIO
(mst necocrenu 0,2 > a, > 0,15; ns1 ceBepHOH cTe-
ma 0,3 > a, > 0,2; s woxuou crenu 0,5 > a, >
0,3; nust apuaHo# 30ubI a, = 1); FC — HanMeHbIIast
BJIATOEMKOCTh, % MaccChl aOCOIIOTHO CYXOW TOYBHI;
A — k03¢ PUIMEHT NPEAIOINBHON BIaXHOCTH ITOYBHI,
COOTBETCTBYIOIIUM HUKHEW TPAHULIE ONTHUMAaIbHOTO
YBIQKHEHUs, B JOJAX CIMHULBI, d, MOXHO TAKKe
OTIPEICITATD 10 hopMyIIe

a, = (na, J(b,b,), (8.4)

TJ€ 1 — YHCIO MHUKPOBOIOBBITYCKOB MO OTHUM
pacTeHuem; a,, — TUIOMA/Ab YBIAKHEHHUS OJTHUM MH-
KPOBOJIOBBIITYCKOM, M, b, — DPacCTOSHHE MEKIY Jie-
PEBBAMM B PAfly, M; b, — PAaCCTOSHUE MEXKIY PANAMU
JIEPEBHEB, M.

[IpoaomKUTeNbHOCTh MOJNKUBA TMPU OTCYTCTBUU
(UIIBTPALIMOHHBIX MTOTEPh B HUXKEIIEKAIUE TOPU3OH-
THI OMIPENIETISTIOT B 3aBUCUMOCTH OT paCUeTHOMN TITyOH-
HBI YBIIQXHEHNS, CKOPOCTH BIUTHIBAHHS TTOYBHI.

[TonmuBHeI T1E€1I€CO00PA3HO MMPOBOAUTH HOPMOM, CO-
OTBETCTBYIOIIEH KOJMYECTBY BOJbI, U3PACXOJIOBAH-

HOH Ha ITOJIUB TOJISI B MPEAIICCTBYIONTHE CYTKH, T.C.
MOJINBHASI HOpMa (MM)

m=ET, k. k_ At

crop “bio " r

(8.5)

rie ET cop — CYTOUHAS DBANOTPAHCIIMPALMS, MM;
k,. — Ononoruueckuii Ko3QHUIMEHT, yINTHIBAKOIIHUIA
pOJIb PacTEHWH B PACXONOBAHMM BOMBI;, k — OTHO-
IICHWEe YBIXKHEHHOW TUTOINAIM K OOIIeH IIiomiau
y4acTKa KarnelbHOTO OPOLICHUS; Af — MEKITOIUBHOU
MEepUo/, CyT.

PexxuM KanenbHOTO OpOIIEHUS PACCUUTHIBAIOT 110
roay ¢ 95%-noit 00ecIedeHHOCThIO Ae(hUIINTa BOJO-
norpebnenns (s HanOosee HalpsHKEHHOTO B TeM-
MepaTypHOM OTHOIICHHUU TO/Ia).

CymmapHoe BomomoTpebnerre (M’/ra) MOXKeT
OBITH BBIYHCICHO O (opmyre (8.6) ¢ yueToMm Tex-
HOJIOTMM HECIUIOUIHOIO (JIOKAJIBHOIO) YBIIAXKHEHUS
TUTOIIA ! TIOJNIS

Zi:ET;:rop = kal kzi:dha ’
1 1

e kal — KO3(UIMCHT, YYUTHIBAIOIINIA JIOKAIb-
HYIO IJIOIA/Ib YBJIQKHEHHUS, ONPEICIIIEMbIA O 3a-
BUCHUMOCTH

(8.6)

1
Jira-

rae f — Imokaszarellb OTHOCHTENIBLHOW YBIIa)KHEH-
HOCTH ydYacTKa OpOIIeHUs; k — KodpdumueHT mpo-
MOPIIMOHATIBHOCTH,  YYMTHIBAIOIIUN  OHONIOrHue-
ckue (asbl pasBUTHsI PACTCHUH M UX OCOOCHHOCTH;

k, = (8.7)

i
Z d,, —cymMa 1eUIUTOB BIAXKHOCTH BO3yXa 3a
1

pacyeTHbIN reproa HanboJee HAIPSHKEHHOTO B TEM-
MepaTypHOM OTHOIIEHHUH TO/a.

8.1.5. Oyucmka nosiueHou e00bI

OuncTka TOJIMBHON BOABI SBISAETCS 00S3aTeIb-
HBIM 3JIEMEHTOM CHCTEMBbl KAaleJIbHOTO OPOLICHUS,
KOTOPBIN onpezenseT Haa&KHOCTh €€ IKCIUTyaTaluu,
3G PEKTUBHOCTD U JIOJITOBEUHOCTD.

TexHOMOTHS W TEXHUYECKHUE CPEICTBA OUHUCTKH
BOJIBI BHIOMPAIOTCA B 3aBHUCHMOCTH OT PacdyeTHOTO
pacxojia, KOHCTPYKIIUU MUKPOBOJOBBIITYCKOB Y IIPUH-
una ux padoThl, a TaKKe OT (PU3UKO-XUMHUIECKUX U
THJIPOOMOIIOTMYECKUX CBONCTB BOJIBI.

BbI0Op OYHMCTHBIX COOPYKEHHH B KaKIOM OT-
JIETPHOM CIIy4dae TPOBOIIT HA OCHOBE TEXHHUKO-
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9KOHOMHYECKUX PACUETOB CPABHEHHEM Pa3IUYHBIX
BapHaHTOB.
Pacuét npomyckHo# cnocoOHOCTH PUIBTPOCTAH-
UM TIPOU3BOAT TI0 PopMyIie
O=8Sml/t, (8.8)
rae S — IUIaHoBasl IUIOUIA/b OPOLIEHHUs, ra; m —
TUIaHOBasi MaKCHMajbHas €XeJAHEBHas TIIOJIMBHAs

HOpMa, M*/Ta; t — TUTAHOBOE BPeMs pabOThI CHCTEMBI
B CYTKH, Y.



B pacuerax momkeH OBITH MPEAYCMOTPEH Pe3epPB-
HBII 3amac BOJBI HA TPOMBIBKY CHCTEMBI M JPyTHE
TEXHUYECKHUE U XO35UCTBEHHbIE HY kbl (10 10%).

B 3aBuCHMOCTH OT KauecTBa UCIIOIb3YEMOU BOMBI
Ha CHCTEME MOXKET MPEeAyCMaTPHUBATHCS yCTaHOBKA
(bubTpoB Tpy0OOIi, OCHOBHON, TOHKOW OYMCTKH HIIH
WX COYETaHUS, a IS TOBBIMICHUS MPOU3BOIUTEIE-

HOCTH — TPYNIHUPOBKA (UIBTPOB B Onokwm. B iro-
0O0M ciTy4ae KOHEYHBIM JIOJDKEH OBITH MPeIyCMOTpPEH
(UIBTP TOHKOH OYHCTKH.

Cranuust ¢GuUIbTpaUd MOXKET BKJIIOYATh CET-
yarble, JUCKOBBIE, TpaBUMHBIC, THUIPOLUKIOH-
HBIC, aBTOMAaTUYCCKHUE CaMOIIPOMBIBHBLIC @HHBTPLI

(puc. 8.5).

Puc. 8.5. Ocnogubie munuvl copoyoepircusarouux ycmpoucme:
a — 2UOPOYUKIIOH; O — cemuamplil PUIbMp; 8 — OUCKOBbIU PUILIMD; 2 — NeCYAHO-2PABULIHbIL UILMP;
0 — CAMONPOMbBIBHOU PUTLIMP-ABMOMaAm

Juis mpenBapuTenbHON TPyOOH OYMCTKH BOBI
WCTIOJNB3YIOT (DUIBTPHI-OTCTOMHUKU WU THAPOIIH-
KJIOHBI. VICIIONB3YIOTCS TpU CEIBCKOM 3arpsA3HECHUU
BOJIBI TSKEJIBIMU YaCTHIIAMHU (B OCHOBHOM TIECKa).

Ecnu HeoOxouma JOTONHUTEIbHAS OYHUCTKA, TO
MpenycMaTpruBaroT (GUIBTPHI C TTeCYaHO-TPABUITHBIM
HanonmHUTeNeM. OHU TapaHTUPYIOT QUIBTPAIUIO
BCex yacTul pasmepoM Oosee 80 MxMm. I'paBuiinbie
(bUIBTPBI MCMIONB3YIOTCS ISl YIACHUs OpraHu4e-
CKMX W HEOpraHW4YecKUX 4acTull. PpaKIHUOHHBII
COCTaB TPABUHHO-TIECYAHOTO HAIMOJHUTENS JIOJ-
JKEH COOTBETCTBOBATh pasmepam dactuil ot 0,5 mo
2,8 MM, mpudeM kpymHas ¢paxmus (1,2-2,8 Mm) 3a-
celnaercs cHu3y, a menkas (0,5-0,8) — ceepxy.

JlaBneHue BOABI, PEKOMEHIyEeMOE€ Ha BXOJE B
(UIBTPOCTAHIUIO, JIOJDKHO COCTaBIsITh HE MEHEe
3 arMm (mpu Oojee HU3KOM MaBICHUHM CHIKACTCS
3(PEeKTUBHOCTH TMTPOMBIBAHUS TPABHWHOTO HAITOJI-
HUTENS 00paTHBIM TOTOKOM Bojbl). Ilepeman maB-
JIGHWsT Ha BXOJE W BBHIXOJE W3 (UIBTPOCTAHIIUU
He JnoJnKeH npesbimarh 0,3 atM — Oosiee BBICOKUU
nepemnaj yka3plBaeT Ha HEOOXOAMMOCTb MPOMBIBKH
¢unpTpyromero Marepuaia. [lepuoguaHOCTh Mpo-
MBbIBaHHS (UIBTPOB 3aBUCUT OT CTEMEHU 3arpss3-
HEHHsI BOJbl M WHTEHCUBHOCTH BoOJomNOTOKa. [lpm
«TPSA3HOM» BOJIE HEOOXOJUMO MIPOMBIBATH (PUITBTPHI
HE peke OJHOro pas3a B yac. MUHUMAaJIbHOE KOJIH-
YECTBO MPOMBIBAHUU (TIPU «UUCTOW» BOAE) — HE
MeHee 2 pa3 B cyTku. CpegHuil cpok CiyKObI Tpa-

BHSI COCTABIISI€T TPU-IIATH JIET U 3aBUCHT OT UHTEH-
CHUBHOCTH pabOTHI (QHUIBTpaA, MOCIE Yero OH IMOJIe-
JKUT TIOJIHOM 3aMeHe.

Hogast cmech, 3arpyxeHHasi B QHIBTPBI, COACp-
JKUT TOHKHE YACTHIIBI, KOTOPHIC HE BBIMBIBAIOTCSI.
OTH YaCTHIIBI 3aTPYAHSIOT TOK BOABI U JIOJKHBI OBITH
yaaJieHbl 00paTHOW TPOMBIBKOW 10 TTOJa4d BOIBI B
CUCTEMY.

Ceryarbie QHIBTPHI IPUMEHSIOT JJIsl (PUIBTPOBA-
HUS BOJIBI IIPU HEBBICOKOM COZIEPIKAaHUU HEOPTaHUYe-
CKHX JaCTHII.

JlnckoBwie (PEITBTPHI TPUMEHSIOT I OoJiee TITy-
Ooxoro QuIbTpoBaHHA (yHalleHHE HEOPTaHUYEeCKHX
U opraHudeckux ydactui). OHU COCTOST U3 KopIlyca
1 (QUIBTPYIONIETO AJIEMEHTa B BUJIC HAOOpa IJIOTHO
CXKATBIX TOHKHUX JUCKOB C paaualbHBIMU KaHABKAMU.
OOBIYHO HMCIONB3YIOTCS MpH 3a00pe BOJABI U3 CKBa-
KUH B COYETAHNH C TUAPOIMKIOHAMH, YIAJSIOIIIMU
YaCTHIIBI TTEeCKa.

YpOBEeHb OUMCTKH BOJBI NMPHU (PUIBTPAIUH IO
skeH cocTaBidaTh oT 400 10 20 MKM B 3aBUCHMOCTH
OT THITa PUMEHSEMBIX KareJbHuIl. J[1s O0IbIImnH-
CTBa HCIIOIB3YEMBIX B MPOMBIIUICHHOM ITPOU3BO/I-
CTBE KalleJbHBIX BOJIOBBITYCKOB YPOBEHb OYHUCTKHU
BOIBI ToKeH cooTBeTcTBOBAaTh 130-120 mesh, min
0,125 mm.

[Tpu 3acopenun ¢unbTpa (ceTdaTslii, TUCKOBBIH,
TpaBUMHBIN) (QUIBTPYIOMIMIA 3JIEMEHT MPOMBIBACTCSI
00paTHBIM MTOTOKOM BOJIBI (pHcC. 8.6).
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Pexum «counsTpauman»

e
b4

3akpbiTo

Pexum «npomMbiBKa»

Puc. 8.6. Cxemvl npomwléKku necuano-2pasuitHol (puibmpoCcmanyuu

00HOKAMEPHO20 U O8YXKAMEPHO20 MUNO08

ABTOMAaTHYECKHE CAMOIIPOMBIBHBIE (PUITBTPBI CEpHN
Filtromat M100 TAF — 310 clo)xHBIE 110 KOHCTPYKIINH,
HO JIETKHE B YNPAaBJICHUH aBTOMATHYECKHUE (DUIBTPHI,
cHaO)XKeHHBIE MEXaHM3MOM CaMOOYHCTKH C THIpaBid-
YeCKUM yrpaBiieHueM, GuisTpsl cepun SAF akTusupy-
I0TCs AreKTponpuBonoM. [IpenHasHaueHsl 1uist paOoOThI
C Pa3IMYHBIMU TUMAMU (PUIIBTPYIOIIMX CETOK (CTENeHb
¢unsTparmu ot 800 10 10 MkMm).

B otnnune oT necyaHo-rpaBUITHOrO Ha MPOMBIBKY
Takoro (uibTpa Tpedyercss 15 11 BOIBI, MPOXOIIKHU-
TEJILHOCTh IIUKJIA MIPOMBIBKH — 5 ¢, TI0j1adya YMCTOMH
BOJbI B KalleJIbHBIC JTMHUM OCYILECTBIsETCA O€3 Iie-
pephiBa.

CxeMa (QUIBTPOBAILHON CTAHIMH IJISI CHCTEMBI
KalleJIbHOTO OpOLICHUS! B 0a30BOH KOMILJIEKTALUH
npuBeneHa Ha puc. 8.7. Pasmepsl ¢unsTpoB u cre-
NeHb (QWIIBTPAIlMK CTPOTO HHMBHYAIBHBI IS KaK-
JIOT0 KOHKPETHOTO CITyyasl.
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Puc. 8.7. Cxema 6a30601i komniexmayuu
Gurempayuonnol cmanyuu:

1 — 600a, nocmynarowas uz nacoca, 2 — omoenumen ne-
CKA — 2UOPOYUKIIOH, UTU YeHMPOOEeNHCHbIl cenapamop;
3 — exo0Holl mpybonposoo; 4, 10 — eenmuau unu
3A06UNHCKU; 5 — KOLNEKMOP PuIbmpos (eciu ux Heckolb-
Ko); 6 — punvmp necounviil; 7 — 861X00HOU MpPYyOONPOEOO
(8600 yOobpeHuil ocywecmennencs UMeHHO 8 SMOM
mecme); 8 — punomp KapmMpuOHCHbILL MOHKOU OUUCTIKU,
9 — ouuwenHan 600a HA CUCTEMY NOAUBA;

10 — gvixo0HOU KpaH



8.1.6. BHeceHue ydo6peHuli ¢ nosiueHol eodol

BHecenne pacTBOpEHHBIX yIOOpEHHH W MHUKpO-
3NIEMEHTOB C TOJIMBHOW BOJOW ((epTHranms) moiy-
YHUJIO0 MIMPOKOE PaclpoCTpaHEHHe Ha CHUCTeMax Ka-
MENILHOTO OPOIICHHUS B CBSI3HM C MEPEX0IoM Ha Ooree
2 heKTUBHBIE CTIOCOOBI TTOAACPIKAHUS TUTATSITHHBIX
PEKUMOB TOYB M PALHOHAILHOIO HCIIOIb30BAHUS
yaoOpeHui.

YnoOpuTEenbHBI MONHMB C MOMOIIBIO KaledbHO-
TO OpPOILICHHS TO3BOJISICT OCYIIECTBISITH JIOKATBHOE
BHECEHHUE YI00pPCHUI B KOPHEOOUTAEMYIO 30HY pac-
TEHUH.

Jnst momaun ynoOpeHud B OpPOCHTENBHYIO CETh
YCTaHABIUBAIOT CTALMOHAPHBIN MOogKOpMIIHUK. KoH-

LEHTPUPOBAaHHbIE (MaTOYHBIE) PAaCTBOPHI ynoOpe-
HUI TOTOBAT 3apaHee U MOAAIOT B CUCTEMY JABYMS
Croco0aMu: MKEKIUOHHBIM (B CHCTEME B MECTe
HNOJK/IIOUCHHs] IOAKOPMIIMKA CO3JAl0T Iepernaj
JaBJIEHUS) M IIyTeM BIPBICKUBAHUSA (MH)KXEKTHPO-
BaHUs) yIOOpPEHHH B CHCTEMY HacOCOM-103aTOPOM
(puc. 8.8). Kpome mpocTeIX HacocoOB-103aTOPOB,
MPUMEHSIOTCS ITyHXEepHbIe 1 MeMOpaHHbIE HACOCHI
MPUHYAUTEIBHOTO BIPBICKA OPIUI pacTBOpa, Mpo-
M3BOJUTENIBHOCTD KOTOPBIX PETYIUPYETCS YaCTOTOU
[IOCTYIATEeIbHOIO IBMKEHUS HOpIUHSA. [Ipumenstor
UX B OCHOBHOM Ha MHUKCEpaXx B YCJIOBHUSAX 3aKPbITOTO
IpYyHTA.

6 B

Puc. 8.8. Tunwi ycmpoticme dns 6600a pacmeopos yO0oopeHull 8 NOTUSHYIO 800Y:
a — eMKOCmb 0151 PACMBOPUMBIX YOOOPEHULL; 6 — UHICEKMOPHBIT HACOC « Benmypu»;
6 — Hacoc-003amop «Jozampomn»

PaBHOMEpHOCTB TO/I/IEpIKAHHS 33 JaHHON KOHIICH-
TpaIyH B IPOIIECCE BHECCHUS YIOOPEHUI THIPOITOI-

A A

KoHueHTpauwna
_\_\_‘_‘—H—_
KoHueHTpauus

KOPMILMKaMH Pa3IMYHbIX KOHCTPYKLHUH [TOKa3aHa Ha
puc. 8.9.

F
—

{
KoHueHTpauws

B B

Bpemg

Puc. 8.9. IIpoyecc noodepawcanus konyenmpayuy pacmeopa y0obpeHuil 8 0pOCUMENbHOU 800
npu 86e0eHUU e20 Yepe3 YOOOPUMETbHYI0 eMKOCMb (), Hacoc-undicekmop (6)
U NOPYUOHHBILL Hacoc-0o3amop muna «/Jozampon» (8)

l'omoBwie HOpPMBI (KT/Ta) MHUHEpATHHBIX yaoOpe-
HUH BBIYHUCISIOT IO opMyITe
FR=100N.Y [k (8.9)
i “add nus
e N, — BBIHOC TIMTATENbHBIX BEIIECTB HA 1 T ypo-
xKast, Kr; ¥ — JOTOJHUTENbHBINA ypOXKaid, T; kK — KO-
3(OUIMEHT UCTIONIB30BaHMS TUTATENBLHBIX BELICCTB, %.

Pacxom (;1/c) marogHOTO pacTBOpa yHOOPCHHIA
PaCcCUUTHIBAIOT 110 POpMYyJIe

__JRa
3.6C  kt,

rae fR, — pexoMeHlyemasi HopMa BHECCHHS K-

a4 : (8.10)
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KOTO yHOOpeHws, Kr/ra; ¢ — IUIONMAah OTHOBPEMEH-
HO TOJMBAEMOTO y4acTka, ra; C =~ — KOHLEHTpalus
MaTOYHOTO PacTBOpa, I/ir; k — KOd(hUINEHT, BbIpa-
JKAIOIUH 3aBUCIMOCTb MEXKY BPEMEHEM OKOHYAHHSI
noaa4yM Maro4HOro pacTBOpa U OKOHYAHUS I10JIMBA,
C YYETOM TPOMBIBKM CETH MPHUHUMAIOT paBHbIM 0,8;
¢, — TIPOJIOJKUTEILHOCTD MOJINBA, 1.

Brecenne ymoOpeHHi jKenaTebHO MPOU3BOINUTH
JPOOHO W PETYISPHO WK €KEITHEBHO HEOOIBIIMMHU
nozamu 0,5-3 r ¢usnueckoro BemiecTBa ynoOpeHuit
Ha 1 M rpsael. [lomaBaeMblie 103bI HE TOMKHBI Tpe-
Beimathk 10-15 kr/ra B aenb. BBeaenne ymoOpeHuit
ciemyeT HaunHaTh yepes 20 MUH 1mociie Hadaia MoJTHi-
Ba, KOTJ]a CTAOMIM3UPYIOTCS THAPABIAYECKHE TTOKA-

3arend. [IpogomKuTeTsHOCTS BBENCHUS YIOOpeHUI
JobkHA OBITE He MeHee 30 MUH ¢ 00s3aTeNbHOI 10-
cienyroueil npoMbIBKO cucteMbl B TeueHue 20-30
MUH. Bce XuMukarel U ynoOpeHHs TOKHBI BBOJUTh-
Csl B CICTEMY KalleJIbHOTO OPOIIICHUS BhIIIE YCTAHOB-
KM OCHOBHBIX (DUIJIBTPOB.

[Ipu mpuMeHeHNN ymOOpeHHM HEOOXOIUMO YUH-
THIBaTh BO3MOYKHOCTh XUMHUYECKOTO B3aUMOZCHCTBHUS
KOMITOHEHTOB Y/IOOpPEHHMI C HEKOTOPHIMH HMHIPEIH-
EHTaMH OpPOCHTEIBHOHN Bonbl. Hampumep, BHeceHue
(hochopHBIX ynOOpeHHId B TIPUPOIHYIO BOIY C ITOBBI-
IICHHOM KECTKOCTBIO MOYKET IIPUBECTH K BBITAICHUIO
ocajka B Tpyoe.

8.2. JllokanbHO-UMNynNbLCHOE opoLleHue

TexHOMIOTHST  MMITYJIbCHO-JIOKAQJIBHOTO  OpOLIe-
HUS 3aKJIIOYaeTCsl B MMITYJABCHOM Mojnadye mnopuui
BOJBl WJIHM MUTATEIBHOIO PacTBOpa Ha OpOILIAEMBbII
Y4acTOK, pacrupefesiecHud €€ MO CeKIUsIM B odaru
YBJIQ)XKHEHHsI IPUKOPHEBOM 30HBI PACTEHUN B Tede-
HHUE BCEW Bereraiuu co CpeHeld MHTEHCUBHOCTHIO,
ompenesnsieMOol 3HaueHNeM TEKYIIEero BoJomoTpedie-
HUS CEJIbCKOXO35IMCTBEHHBIX KYIbTYyp. s pacnpene-
JIEHUSI CYTOYHOMN MOJUMBHON HOPMBI COOTBETCTBEHHO
BOJIOTIOTPEOJICHHUIO B CUCTEMY 3aJI0KEH MTPUHIIUIT Ha-
KOILJICHHSI MaJIBIM PACX0JI0M (JI0 KarejabHOro) o0bémMa
BOJIbI (ITUTATEJILHOTO PAacTBOPA) B aKKyMYJIUPYIOLIEH
EMKOCTH ¢ TIOCTEAYIOMEeH ero mojadeit OONbITUM
pacxoloM B OJIHY M3 HECKOJbKHMX CEKLUU MOJUBHON
cetu. CEeKLIMOHHOE JICICHUE OPOIIAEMOro MacCHUBa C
MOCJeI0BaTeIbHON BOAOMOMAUEH CO3MAET UMITYIbC-
HBII XapakTep MOJNBa C KPAaTKOBPEMEHHBIM BBITLIC-
CKOM U TMPOJOJDKUTENbHOW Tnay30d. JlnuTenbHble
Tnay3bl MEXJTy BOJIOTIOIadaMi 00ECTIEIHBAIOT paccpe-
JIOTOYEHHUE BJaru U3 KOHTYpa MEPEHACHIICHUS, CO3-
naBasi Oojiee OIaroNpHsITHBIE YCIOBHS MUTAHUS Pac-
TeHuil. Boga momaércs 1o mosmMBHBIM 1ephopUpo-
BaHHBIM TPYOOIPOBOJAM, YIIOKCHHBIM BJIOJIb PSIOB
pacrenuil. HampaBiieHHOE€ OTBEpPCTHE MHUKPOBOJO-
BBITTyCKa 00€CTIeUnBaeT TOPU30HTAILHBIN CTPYWHBII
BBIIUIECK BOJBI MO OCSIM PSIAOB C PACTEHUSIMH, CO3-
nasas 3(dexT moaocoBoro noiauBa 0e3 yBIaKHEHUS
MEXAYPSAIUN U CMAauMBaHUS JTUCTOBOM MOBEPXHOCTH.
OTO CyIIECTBEHHO CHI)KAET IMOTEPH BOJIbI HAa HCTIape-
HHUE C TTOBEPXHOCTH TIOYBHI U JUCTHEB. JIOKaIbHOCTH
BOJIOpACTIPECIICHUST COOTBETCTBYET Kod(dummenty
opommaemoi romanu, papaomy 0,6-0,7. DxoHOMUS
MOJINBHOM BOJbI M MUTATEIBHOIO PAacTBOPA COCTAaB-
nsieT 20-30%. CucteMa OTIIMYACTCS BHITOJJHBIMU TEX-
HUYECKUMH XapakTepucTukamu. Paboraer npu noj-
BOAMMBIX HAMOpax OT 3 M W pacxonax, paBHbIX (,3-
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0,4 1/c, 9TO COOTBETCTBYET HHTEHCUBHOCTH BOJOTIO-
nmaun 10 0,016 Mmm/MuH.

Crioco0 MMITYTbCHO-JIOKAIILHOTO OPOMICHUS MO-
JKET OBITh MCIIOJB30BaH KaK CTAIlMOHAPHBIA B TETLIH-
11aX ¥ Ha PsIOBBIX MHOTOJICTHUX CaJ[OBBIX HACAXJIC-
HUSAX.

Momyas CHCTEMBI HMITYJTBCHO-JIOKAJIEHOTO OpO-
menus cagoB (MUJIOC-M) BkitouaeT B ceds ciemny-
FOII[UE OCHOBHBIE AIIEMEHTHI: OIIOPY, HAKOIIUTEIBHYIO
€MKOCTh, pachpe/eliuTellb MOTOKA KUJKOCTH, pac-
MIPEJICIIUTENIBHBIC U TOJIUBHBIE TPYOOIPOBOBI (PHC.
8.10, 8.11.).

Puc. 8.10. Ipunyunuanvras cxema mooyns
METKOCMPYUUAmMo20 UMNYIbCHO-LOKATbHOZO

OpouteHUs caoos:
1 — mazucmpanvhwitt mpyb6onposoo;
2 — no0dsoosuuit mpyoonposoo;
3 — nakonumenvHas, EMKOCHb;

4 — cughonnwiti pacnpedenumens,;

5 — pacnpedenumenvHulit mpyoOnposoo;
6 — noausHoOU Mmpyoonposoo;
7 — cmabuauzamop pacxooa; 8 — onopa;
9 — onopnas numa



Texnuueckast XapaKkTepucTuKka caaoBoro MoayJs

Tun pacnpenenuTeabHOTO y3i1a

[Tnomnrags opoIeHus MpH MOCaIKe
5%3 u qnune psaaa 100 M, ra
TTonBoauMEIi pacxo, Ji/c
VnenwHbIl pacxon Ha 1 ra, j1/c
Harmop, m
MaxkcuMaabHOE PAaCCTOSTHUE MEXK-
Iy psIIaMU ICPEBHEB, M
MaxkcuManbHas IJTHHA Psiia, M
Ywcno moodepetHo MOTHBACMBIX
psAIoB
O0bBéMm, I1:
HaKOMHUTEIbHOW EMKOCTH
BOJIbI 32 OJMH BBITLIECK

IIpomomKUTENBHOCTD CITMBA, MHH
Cpennuii 00bEM, MOTaBaeMBbIi MO
JIEPEBO 32 OIMH UMITYJIBC, JI
JlnameTp BOJIOBBIITYCKHOTO OTBEp-
CTHS, MM
PaccTostHMe MEX Ty BOTOBBITYCKA-
MH, M
VKJIOHBI:

BJIOJIb TIOJIMBHBIX TPYOOIIPO-

BOJIOB

BIIOJTb PACIIPENETUTETHHBIX

TpyOOIIPOBO/IOB
Macca mozyis (6e3 OropHO# TTH-
TBI), KI'

CTallMOHAPHBIH,
TUAPOAaBTOMATUYC-

CKUH
0,4
0,3-0,4
0,9-1,2

He MeHee 4

He Ooiee 5
ne 6omee 100

He MeHee 120
70-300
He MeHee 3
2-2.5
2-2,5

0,9-2,5

0,005-0,0005

0,002-0,0001
He 6oiee 400

Opnun yenoBek odciyxuBaetr 10 Momyreit.
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Puc. 8.11. Cxema MUJIOC-M-1,0 na nnowaou 1 2a:
1 — 800oucmounux; 2 — HACOCHAsL CINAHYUSL;
3 — eudponookopmuux,; 4 — HanopHwill MpyoOONPoO8oo;

5 — bnox MUJIOC-M;

6 — HAKONUMENbHO-PACHPEOETIUMEbHBLIL V3eL;
7 — pacnpedenumenvhbill mpyboonposoo;
8 — nonusnot mpyo6onpo6oo

Puc 8.12. I'uopo-

nooxopmugux 111 72-400

Jlns BHeceHMS KHUIKUX yIOOpeHHH MOXKET OBbITh
KCII0JIb30BaH ruipornoaxkopMiuk ['TI 72-400 ¢ unxkek-
TOPHBIM HacocoM U EMKOCTbIO Ha 130 1 (puc. 8.12).

¥3en aBTOMaTH3MPOBAHHOIO PACIpPENENIEHUs TO-
TOKa BOJIBI T10 MOJIMBHBIM TpyOonpoBogam (puc. 8.13)
COCTOUT M3 CTAOMJIM3HUPYIONIETO yCTPOiicTBa pacxoaa
BOJIbl, HAKOITUTEIBHON EMKOCTH, OIOPHI HA OMOPHOI
IUINTE, paclpeneaurens cuOHHOrO THUIA. Y3ell aB-
TOMAaTU3UPOBAHHOTO PACIPENENECHNs] TIOTOKA BOJBI
pa3MEILEH B TOJIOBE KaX/10T0 MOIYJISl MEJIKOCTpyHya-
TOTO UMITYJIbCHOTO opolueHus. PacnpenenuTenbHblit
y3eJl MMeeT TOBBIIICHHYI0 HAJEeKHOCTh Onaromapst
OTCYTCTBHIO JBMKYIIMXCS IETalCH.

Puc. 8.13. Vzen asmomamuszuposannoeo pacnpedenenus

68000n00ayu 8 caoy:

1 — noosoosiyuti mpy6onpoeod; 2 — kpau; 3 — gunvmp;
4 — manomemp; 5 — cmabunuzamop pacxood;

6 — cuémuux 800bl; 7 — émrkocmy; 8 — pacnpedenumens,

9 — pacnpedenumensHvle mpybonposoosl; 10 — onopa;

11 — onopnas nauma
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B ycrnoBusx cTaliuoHapHBIX 3UMHUX TEIUTUI] y3eT
ABTOMATHYECKOTO PACIPENICIICHHsI TOTOKA BOJBI pa3-
MeIIAeTCs IT0JT KOHBKOM TETUTUIIBI, HE 3aHUMas ITOJIe3-
HyI0 iomwaas (puc. 8.14, 8.15).

Puc. 8.14. Vzen asmomamuszuposanno2co pacnpeoenenuis
68000N00ayU 8 AH2APHOL Menauye:
1 — HakonumenvHoO-pacnpederumenvHolll y3ei;
2 — onopHas naowaoka; 3 — coeOuHumenvHas mygma
(pykas); 4 — pacnpedenumenvuvie mpyoonpogoovl;
5 — nposonoxa; 6 — nonepeunas msea;
7 — Kapkac meniuyol

Puc. 8.15. lpunyunuanvras euopasiuieckas cxema
CUGOHHO20 Y311a4 ABMOMAMUYECKO20 PACHPeOeNeHUs.
80donooauu:

1 — noosodsuyuit mpyoonpogood; 2 — Kpam;

3 — cmabunuzamop pacxooa; 4 — cuémuux 600bi;

5 — nakonumenvHas, EMKOCmb; 6 — 3apsicaowuil Cugom;
7 — mpybra cpoléa sakyyma,; 8 — ycmpoucmeo cpuleéd 6a-
Kyyma 3apsicarouje2o cugona; 9 — mpyoxka-canym,
10 — pabouuii cughon; 11 — sepxusisn kamepa (kanop)
paboueeo cugpona; 12 — konrekmop;

13 — mpybka-soicexmop; 14 — nusicusis kamepa padboueo
cughona; 15 — cnusnas mpybra pacnpedenumers;

16 — v-obpasnas mpyoka 3apaxcaoujeco cughona;

17 — cmakan ycmpoiicmea 3anycka 3apajicarou)e2o
cughona; 18 — cnuenas mpyoxa Koniekmopa,

19 — coedunumenvhas mpyoka
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Jns pactipenerneHnst BOABI 1O TPsiiaM B 3aBUCHMO-
CTH OT THIIA TPYHTOB, CXEMBI TOCAJKH W TEXHOJIOTHH
BO3MOKHO HCIOJIBb30BaHNE CTPYHHBIX BOJOBBITYCKOB
(puc. 8.16, 8.17) uiu ocHalleHHe TOMBHOTO TPYOOIIPO-
BOJIA PACTIPEICIISIONIMMH MUKPOTPYOKaMH CO CTPYHHBI-
MU KoJbImkamu (puc. 8.18). Beitieck BompI 3a eMUHAY-
HBII IMITYITEC BOAOTIONAYIH Koneomnercs ot 1 1o 2,5 1 Ha
BOJIOBBIITYCK TIPH HICTIOJIb30BAHUH B KA9ECTBE BOJIOBBIITY-
CKOB OTBEPCTHH B CTEHKE TIOJIMBHOIO TPYOOIPOBOAA MITH
or 0,2 1o 1 11 Ha pacTeHue MpU UCIIONB30BAHUN CTPY-
HOTO CTONOMKA TOf KaXKIIbIM PACTEHHEM C AUaMETPOM
BOJIOBBIITYCKHOTO OTBEPCTHS HE MEHEE 2 MM.

Puc. 8.16. Honusnoti mpy6onpo6od
6 psi0y €aoa u UHOZPAOHUKA
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Puc. 8.17. Cmpyuinviii 60006b1nyck

72 M

12 M

Puc. 8.18. Boooswinycku noauernoeo mpybonposooa
6 menauye:
1 — nonusnotl mpy6onpogood; 2 — cmpyuHbslil CMoIOUK,
3 — muxkpompybxa; 4 — opunnep

B Temnmmmax mpuMeHSFOTCS JBE MOIU(HUKAIIN
KOMIIJIEKTa UMITYJILCHO-JIOKAJIBbHOTO OPOIICHUS — ISt
anrapubix (KMJIO-0,4A) u 6nounsix termmi (KUJIO-
0,4b) (puc. 8.19) tunoBsix mpoekToB Ne 810-24 (mipo-
net 14 M) m Ne 810-99 (mpomet 3BeHa 6,4 M), OTIIH-
YaIOMIMXCS UCTIOTHEHUEM PACIIPEISIUTENBHON U TT0-
JINBHOM CETH.

Puc. 8.19. Cxembi umnynbCcHO-10KaIbHO2O OPOULEHUSA MENTUY:
a — cxema pacnonodicenust 060pyO06anUs 6 AH2APHOU Menauye;

6 — cxema pacnonodicenusi 000py008atus 8 OLOYHOU Mmenauye;
1 — HakonumenvHas émxocmy; 2 — pacnpedenumens,
3 — pacnpedenumenshuiil mpyoonposoo;
4 — nonusnot mpy6onpo6ood; 5 — nodeoosuuil mpyoonposoo
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chonbayemme HCTOYHUKH

8.1. Ouabrapenxo I.B., Tepnuropesr A.A., I'py-
muH A.B., Acuarpsn C.A. PexoMeHpanuu Mo MoOH-
Taxy M OKCIUTyaTallud MOAYJs MEJNKOCTPYH4aToro
HMITYJIbCHO-JIOKAJIBHOTO OpOIIEHUS CaJ0B U BHHOTPAJ-
HukoB (MUJIOC-M). — M.: Muscenbxo3 Poccun, 2008. —
48 c.

8.2. Oabrapenxo I[.B., I'pymmn A.B., Acuarpsu C.A.,
Tepnuropes A.A. PexoMeHmanuu MO0 MOHTaXy M 9KC-
IUTyaTallil KOMIUIEKTa MEJIKOCTPYHYaTroro HMMITYJIbCHO-
nokanbHoro opoutenus terwui (KMJI0-0,4). — M.: OO0
«Cronnynast tunorpadusi», 2008. — 40 c.

8.3. Tepnuropes A.A., I'pymunn A.B., ’Kupnos A.H.
TexHoIOruM MaJlOMHTEHCHBHOTO OPOIICHHS /ISl yCTOHYIH-
Boctu arponanamadToB / [IpoOnembl ycroitunBoro pas-
BUTHS MEJHMOpAlMU U PAMOHAIBHOTO IPUPOJOIONIB30-
Banus. T. 1: Matep. robumneitHol MexayHap. Hayd.-PakT.
koH(®. (KocTsakoBckue urenus). — M.: Mzn. BHUUA, 2007.

8.4. Tepnuropes A.A., I pymiun A.B., ZKupnos A.H. Tlo-
BBIIICHNE CAHUTAPHO-IKOJIOTHYECKON OE30MacHOCTH OpoIae-
MBIX arpojiaH/adToB: Marep. PErHOHAJIBLHON Hayd.-TEOpeT.
KoH(}. «[IpoOneMbl M MeTOIbl YNpaBICHHS! SKOHOMHYECKOU
0e301MacHOCTBIO perHOHOB». — Komomua: KI'TI, 2005.
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9. TEXHOJIOM'MN " TEXHUHECKUE CPEACTBA
MEXAHU3UPOBAHHOIO MNOBEPXHOCTHOIO
NMOJINBA NO BOPO3OAM

B MupoBoil mpaxkTHke OpOIIAEMOIo 3eMIICICIIHS
B HacTosiliee BpeMsi Haubosee pacipoCcTpaHEHHBIM
0CTaeTCsl MOBEPXHOCTHBIN CIIOCO0 MOIHBA.

B Poccun u3 5-5,3 MIiTH ra opormraemMbIX 3eMeNb T0-
BEPXHOCTHBIM CITOCOOOM ToIMBaeTCs 0kojio 20 %, wim
1 muH ra. IToBepXHOCTHBIM MOJMB MOSYYUII PacIpo-
CTpaHEHUE B CyXOCTEIHOM, CTEITHOM U apUIHOM 30HaX.
B nmepcniexTuBe, 0 AaHHBIM PailOHUPOBAHUS CIIOCOOOB

OpOILEHHS, IO TOBEPXHOCTHOTO TOJIMBA MOTYT
ObITh yBenmieHb! 10 30% oporaeMoil TEpPUTOPHH.
TexHurKa ¥ TEXHOJIOTHH TOBEPXHOCTHOTO MOJIMBA B Ha-
1reit crpane nocineanue 25-30 et CoBepIIeHCTBOBAINCH
B HAMpPAaBICHUU Pa3BUTHSA MEXaHW3aLMM, Pa3paOOTKH
BOOCOEPEraloMX — TEXHOJIOTMH Il JOCTIDKEHUS
BBICOKOH paBHOMEPHOCTH YBII&XKHEHHS! [TOYBBI 110 JUTUHE
TIOJIMBHBIX OOPO3/1 M COKPAIIEHHUSI KOHLIEBBIX COPOCOB.

9.1. TexHonoOrusi AUCKPETHOro (MMMNynNbLCHOro) Nnonuea

[IpemycMaTpruBaeT MHOTOKpATHYIO TOAA4Yy BOBI
B juuHHBIE 00po37bl (0 400 M) MOCTOSHHBIM HIIN
MEPEMEHHBIM PACXOJOM MHOTOKPATHBIMU HMITYJIb-
caMH, YePeAYIOMUMHUCS C MPOIOKUTEIHHBIMU TIay-
3aMHd. YBJIaKHEHHE IMOYBBI MPOUCXOAWT HE TOIBKO
B TIEPHOJ TIO/Ia4l BOJBI, HO U B TPOJOJKUATEIBHYIO
nay3y HaKOIUIEHHBIM 00beMOM BojIbl B Oopo3ne. [1o-
BBIIIICHUE PABHOMEPHOCTH PaCIpeCICHUs TOTUBHON
HOPMBEI 110 IJTUHE TOJTUBHBIX OOPO3]T TOCTUTACTCS MMy~
TEM CHIDKEHUSI CKOPOCTH BITUTBHIBAHMSI TIOCIIE CO3/1a-
BaeMBIX T1ay3, COKpAIIEHHE KOHIIEBBIX COPOCOB — ITy-
TEM TI0/Ia4y JIO3UPOBAHHBIX PACXO/IOB BOJBI, TOI00Pa
MIPOIOIKUTEITFHOCTH UMITYJILCOB TTOJIAYH | T1ay3.

Peanuzanuio TEXHONOTMM OUCKPETHOTO (MM-
MyJABCHOTO) TMOJIMBA OCYIICCTBISIOT ¢ MIPUMEHEHUEM
CTallMOHAPHBIX  ABTOMATH3UPOBAHHBIX  ITOJTHBHBIX
TpyoonposomoB (AIIT), morkoB (AILJI), yctaHOBOK
(AILLY), MmomuduKaIii TEpeHOCHBIX TOTUBHBIX KOM-
mwiektoB (KJIT) (Tadm. 9.1).

DopMHUpOBaHUE MTPOAOTKUTEIBHOCTH HMITYb-
COB M May3 Ha aBTOMATU3WPOBAHHBIX TMOJUBHBIX
JIOTKaX, TPyOONpPOBOIaX M TMEPEHOCHBIX KOMILICK-
Tax OCYIIECTBISAIOT C MPUMEHEHHEM THAPO- WIH
AIIEKTPOYIPABISIEMBIX KIIAMIAHOB C TIOOYEPETHON
rmoJjladyeid BOIBI B CMEKHBIE TPYOOIPOBOBI I TI0-
JIUBHBIC CEKLIUH.

Ha mocTpoeHHBIX cucTeMax € 3aKpBITHIMU TIO-
muBHBIMU TpyOonpoBogamu (AIIT) ¢ sipycHbIM pac-
MOJIO)KEHHWEM TIOJMBHBIX TPyOOTIPOBOIOB TIOJHB
JIIUCKPETHOM CTpyel MPOBOAST NOOYEPEIHON U MHO-
TOKpaTHOMW IT0/1a4eil BOABI B MapHbIC SPYCHI MOJIUB-
HBIX TPYOOIPOBOJOB PACXOJaMH, MPUHSATHIMH IIPU
UX MPOEKTUPOBAHUM TOJ TEXHOJIOTHUHU IOJUBA IO-
CTOSTHHBIM WJIM TIEPEMEHHBIM pacxonoMm (puc. 9.1).

Tabmma 9.1

Texuuueckas XaPaAKTEePUCTUKA CTAIMOHAPHBIX
ABTOMATHU3UPOBAHHBIX IMOJUBHBIX prﬁOHpOBOZIOB

Hoxasaren TexHuueckoe ycTponcTBo
AIIT AITJI AIITY KJIIT
Pacxon, 11/c 110 Jdo 150 | 3-4.,5 20-30
Harmop, m 1,5 01 0,6 | 30-40 0,8-3
Pacxon Bomosel- | Jlo 1,5 | 0,2-0,6 0-1 0,4-0,5
myckKa, j/c
Jlnuna 6oposa, M | 100-200 | 300-400 | 200 | 200-250
Cxema monmBa IIpo- | Iome- | Ilpo- [Ipo-
JIOTIbHAS | PEYHas | IOJbHAS | HOTbHAs,
rore-
peuHas
IInomane 16 12 0,12 2
OITHOBPEMEH-
HOT'O IIOJIMBA, T'a
IIponomxkurens- | 30-140 | 40-180 1-10 0,5-5
HOCTb UMITYJIb-
COB, MUH
[ponomxurens- | 30-140 | 40-180 1-10 0,5-5
HOCTb I1ay3, MHH
YucneHHOCTh 1 1 1 Ha 1 Ha
00CITy>KUBarO- 16 mt. | 2 mT
IIETO IIEPCOHAIA

-3 T
Puc. 9.1. 3axkpvimulii asmomamuzuposanHulil NOTUGHOU
mpybonpoeoo (ATII) onst nonusa cados u 6UHOSPAOHUKOS:
1 — nonusnoit mpyo6onpogood; 2 — 80008bINYCKHOE
yempoucemeo; 3 — noausImuieHo8bill nampyoox;
4 — nonuenas boposzoa; 5 — yniomuumens
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JIMCKpETHBIN MOJIMB U3 aBTOMAaTU3WPOBAHHBIX T10-
JIMBHBIX JIOTKOB IIPH IONEPEYHOMN CXEME OJIMBA OCY-
LICCTBISIIOT € IMOMOIIBIO BOJOBBIITYCKOB, YCTaHOB-
JICHHBIX B CTEHKE WJIM JTHUILE JOTKOB. [lonauy Bozbl B
HHUX OCYLIECTBIISIIOT MHOTOKPATHBIM CO3JaHUEM TOJI-

Tmopa BOABI B ABYX CMCYKHBIX CEKIIUAX C ITIOMOMIBIO aB-
TOMATU3UPOBAHHBIX 3aTBOPOB (puc. 9.2). Bennuuny
MOJITaBaeMbIX PACXOJIOB HA3HAYAIOT UCXOMS U3 CyIIIe-
CTBYIOIINX PEKOMEHIAIUI.

Puc. 9.2. Asmomamuzuposannviii noauenou 1omox (AI1J1):

1 — cugponnwtii 60006bINyCK; 2, 5 — emynku 0Jisk HACMPOUKU 80008bINYCKA HA 3A0AHHBIU PACXO00

U nOOcoeOUHeHUs wian2a; 3 — NONaIaeox; 4 — noausmunenoewlll wiane; 6 — cmaxkan

Jlns monmBa 1o 6opo37aM I MPOIOIEHON cXeme
NPUMEHSIOT CIIOCO0 AMCKPETHOIO IOJIMBA aBTOMa-
TU3UPOBAHHBIM IUIAHTOBBIM ycTpoicTBoM (ALIY)
U3 MepeMeIAroNIeTrocs MomnepeKk 60po3. ¢ MOMOUIBIO
THJIPOTIpUBO/Ia OapabaHa MOJMBHOTO TPYOOIPOBO/Ia-
nuieiida ¢ BOLOBBILYCKAMH, BBIIIOJIHEHHBIMHU B €I0

KOHIIeBOM yactu (puc. 9.3). JluameTpbl BOIOBBIILY-
CKOB YMEHBIIAIOTCS K KOHIIEBOH YacTH B COOTBET-
CTBUU C BIIUTHIBAIOILICH CIIOCOOHOCTBIO OOPO3IBI,
OTKPBITBIC BOAOBBIITYCKU YEPECAYIOTCA C 3aKPBIThIMU,
c03/1aBas 1may3bl B [10J[a4e BOJIbI B 0OPO3IbI MPH MIEPe-
MeITeHUH TIeida.

Puc. 9.3. Koncmpyxmusnas cxema noaueHo2o uiianeo8o2o ycmpoticmsa (ALLY):

1 — pama; 2 — 6apaban; 3 — winane; 4 — 600068bINYCK; 5 — IUHUSA YAPABTEHUSL OM KOMAHOHO20 2eHepamopa,

6 — eudpasauueckuli npusoo bapadaua

s monuBa U3 JOTKOBBIX OPOCHUTENCH M HU3KO-
HaMopHBIX TPYOONPOBOJOB MO TOMEPEYHON H IPO-
I[OJII)HOI>'I CXeMaM TNPUMCHAIOT MNEPCHOCHBIC KOM-
miekThl auckpernoro monuBa (K/II). Ocuamenune
KOMIUIEKTa YIPaBIsIeMBIMH THAPOABTOMATHYECKIMU

WIH  3JEKTPOTUAPOABTOMATHUSCKAMHU  KIIAalTaHAMU
obecreunBaeT MOOYepPeJHOE U MHOTOKPATHOE BKITIO-
YCHHUC I10Ja4YM BOAbI B CMECIKHBIC ITOJIMBHBIC TPYGO-
mpoBoxsl (puc. 9.4).

Puc. 9.4. Ilepenocnotl knananmwlii komniexkm ouckpemmnozo noausa (K/I1)
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B CIIA (xommanmsi «P&R Surge Systems», Inc.,
r. JIroO00K) BBITyCKaeT 0OOpYIOBaHME TEPEHOCHBIX
KOMIUICKTOB ~ JIUCKPETHOTO TMOJIMBAa MO  Oopoziam
13 TUOKMX PE3MHOTKAHEBBIX PYKABOB M IKECTKHX
TUIACTHKOBBIX OBICTPOCOOPHBIX TPYO C KIlaraHamu |
aBTOHOMHBIMHU KOHTpOJIJIEpaMu yripasieHus (puc. 9.5).

Puc. 9.5. Cucmema ouckpemnozo (umnyivcnoeo) noiusa
€ YNpagasieMvlM Ki1ananom

Jlist monmuBa calOBBIX HacaXJIEHUH 10 0opo3aam
nuckpetHoit crpyeit BHUUN «Pagyra» paspaboran
KOMIUIEKT JUCKPETHOIO IIOJMBA C IIOOYEPEIHOM
nmogadeil Boabl B Tpymnmbl (0T 4 10 6) MONWBHBIX
6oposn (KUII-C). ITocnenoBarenbHass MHOTOKpaTHasI
mojgaya BOABI B OOpO3IbI  OCYIIECTBISIETCS C
MOMOIIIBI0 KJIallaHa-TMIePEKITFoYaTeIsl, YIPaBIsIeMOro
JJIEKTPOTHIPABIMYCCKUM KJIAlIAHOM [10 CHUIHAJY
Taiimepa (puc. 9.6, 9.7).

TexHHYeCKasi XapaKTEPUCTHKA
komiiekta KUII-C

Pacxon, ni/c:
KOMIIJIEKTa TTOJIMBHOTO ILIeiida Ho 2,5
BOJIOBBIMTYyCKa 0,05-0,2
JaBnenue Ha Bxone B komiuiekt, MIla J0 0,6
JlyiiHa MOMUBHBIX HIUICH(OB TpH 1O~
canke 4 x 5, M Jlo 45
[Tnomane moarBa KOMIUIEKTOM C OJJHOM
nosuun npu [ =200 M, Ta Jo3

Puc. 9.6. V3en asmomamuuecxozo ynpasneHus
UMNYILCHO20 NOUBA:

1 — noosodswuil mpyoonpogoo Komniekma;
2 — pacxooomep; 3 — eudpasiuieckull Kianam,
4 — npoepammamop (Konmpoanep);

5 — knanan-nepexmowamens, 6 — nodeoosuUe
mpy6bonpo6oobl NOIUGHBIX WILEUPO8;

7 — 80006binyck; 8 — eacumens

Oo 162 M

— 100-300m

HarpasneHwe nepemeilenms
——-mna?ia:pca i

Puc. 9.7. Texnonoeuueckas cxema uMnyibCHO20 NOTUBA
cada no 6oposoam komniexkmom KUII-C:

1 — pacnpedenumenshuiii (opocumensvHulit) mpyoonpogoo;
2 — genmunv; 3 — y3e1 agmomMamuiecko20 YnpasieHusl
noausom; 4 — noogoosiuue mpybonposoovl;

5 — nonusnvle uLnetigpol; 6 — noausHvle HOPO30bL;

7 — psowsl Hacadcoenuil; 8 — Hanpaeienue noIuea

TexHOIOrHsl UMITYJIECHO-JIOKaIBHOTO OPOIIIEHHS Ca-
JIOB HauOoJiee pacrpocrpaHeHa B0 Opaniuu (poBUH-
uun Hiwkusis Pona, JlaHrenok) Ha MorBe BUHOTPAIHU-
koB. [1o xapakrepy J0KaJIbHOTO YBIIAXKHEHHS [IOUBbI 3Ta
TEXHOJIOTHS OJM3Ka K KalelbHOMY OpOINCHHIO, HO He
TpeOyeT TMpPOBEAECHHUs TOHKOW OYHCTKH OPOCHTEIHHOU
BOJIbL. [1J151 aBTOMATH3aLMU JOKAIBHO-UMITYIbCHOTO I10-
muBa BHUU «Panyra» pazpaboTan MOIyb CTallMoHap-
HOM CHCTEMBI IMITYJILCHO-JIOKAJIbHOTO OPOIIEHHS CaJI0B
(MUJIOC), koTOpBIi BKIFOYACT B ¢e0s1 yCTAHOBJICHHYHO
Ha OIOpE HAKONMTEJIbHYI0 E€MKOCTb, THAPOABTOMATH-
YEeCKHUH pachpe/ieNIuTeNlb HaKOIIEHHOTO 00bheMa BOJIbI,
pacnpenenuTenbHble ¥ OIMBHBIE TpyOonposoapl. [lo-
Jlaya BOJIbI B HAKOMUTEIBHYIO EMKOCTh OCYIIECTBIIAET-
Csl HENPEpBIBHO NP Harope He MeHee 3-4 M pacxoyioM
0,4 n/c (cm. puc. 8.10, 8.11).
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Pazpaborannsie cucremsr MUJIOC mponumm mpo-
M3BOJICTBEHHYIO MIPOBEPKY Ha TIOJHMBE BUHOTPAHH-
KOB B ACTpaxaHCKOW 00JIACTH U KOCTOYKOBOTO Ca/ia B
MoCKOBCKOH 00JIaCTH.

VYpokaliHOCTh 3€PHOBBIX IIPH JUCKPETHOM U Tpa-
JUITHOHHBIX CIIOco0ax IoAayM BOIALI IIPHUBEICHA B
Tabmn 9.2.

Tabmuua 9.2

YpoxaiiHOCTb 3¢PHOBBIX IIPH AUCKPETHOM
H TPAAUIHOHHBIX CM0C00aX Moxa4Yn BOAbI B 60po3abl (o maHHBIM D. /l:koncona, CIIIA)

ITonmB mocTossHHOM
. N HeymnorHenusie
Ilokazarenu JIMCKpeTHBIN MONUB |  CTpyeH, cpenHee Prixmbie 60po3s
00pO3IbI
3HA4YCHUEC
YpoxaitHocTh ¢ | akpa 12,05 12,925 13,02 12,83
OpocurenbHas HOpMa (HETTO), M*/Ta 6819 8141 7726 8558
3arparsl Ha monuB 1 akpa, gomn. CLIA 135,29 179,29 162,47 196,1
Uwmctsiit moxon akpa, momr. CIIA 557,59 563,90 586,10 541,63

9.2. TexHONorus NonuBa ¢ paccpenoTo4eHHOU noga4vyen pacxona
no AnuHe NOJIMBHbIX 6Gopo3n

[IpeacrasisieT co00i MONKB MO KOPOTKUM CKBO3-
HbIM oTpe3kaM (10 50 M) mmHHBIX (10 400 M) 6o-
PO3I1 TOCTOSTHHBIM PacXO/IOM.

Jns peanm3anuy TEXHOJOTHU PaCCPENOTOYCH-
HOU mogauu Boubl B Oopo3asl BHUU «Panyra» Ha
0a3ze IIMPOKO3aXBATHBIX [OXKICBAIBHBIX MAIIUH
JIKII-64 «Bomkanka» u «JlHemp» pa3pabOTaHbI
MAaIIMHbI JJIs TOBEPXHOCTHOTO MTOJIMBA 110 MPOJI0JIb-
HOH m momepeunon cxemam. Ha 6aze JAKIII-64 co3-
JTaHBI TIOJIMBHBIE KoJecHbIe TpyOomnpoBoasl TKII-90
(puc. 9.8), TKY-100 (puc. 9.9), pabotaroriue oT ru-
JIPAHTOB CTAI[MOHAPHOU WIIH Pa30OPHOUN OPOCUTETh-
Ho¥1 cetu ¢ HanopowM 0,15-0,25 MIla u pacxonom 45-
55 n/u (tabmn. 9.3). Ha HuX BMECTO MOXKIEBAITLHEBIX
ammapaTtoB 4epe3 Kaxzasie SO M Ha BOIOTIPOBOAS-
IIeM TI0sICE€ YCTAHOBJICHBI BpaIlaronirecs MypTsl ¢
MOJIMBHBIMU NIUIeH(aMu, OCHAIIICHHBIMU KOMOHWHH-
POBaHHBIMU BOJIOBBINTYCKAMU, BBITIOJHEHHBIMA Ha
PACCTOSIHUY, PABHOM IIUPUHE MOJMBHBIX MKy psi-
UH.

Puc. 9.8. Konécuwiii mpybonposoo onst nonusa
no bopozoam TKII-90
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Puc. 9.9.Tpybonposoo koréchoiii
yrusepcanvuviti TKY-100

[TonvBHBIE MaIIMHBI PadOTaOT MO3UIMOHHO.
Hnsa mepememennst TKIT-90 ucnonb3yroT MITATHBIN
OeH3WHOBHIN nBHUTaTenb, a Ha TKY-100 Hapsgy c
OCH3WHOBBIM JBUTATENIEeM TPU TPYMIIOBOH padore
MOXET IPUMEHSThCS AIIEKTPOJIBUTaTEIb, pAO0TAOIIHIA
OT MIEPEABIKHOTO JIEKTPOreHepaTopa, CMOHTUPOBAH-
HOro Ha Tpaktope T-16M. VYBenwdeHHBIA IHAMETP
BOJZIOTIPOBOAIIETO TpyOorpoBoma a0 150 mm (mpo-
tiB 130 mm Ha JIKII-64 u TKII-90) obecrieunBaeT
OoJiee BBICOKYIO IMPOU3BOJUTEIBLHOCTh IMOJUBHOU
MAaIllUHEI, a €€ JICKTPUYSCKUN PUBOJ — CAHHUTAP-
HYI0 0€30MacHOCTh MPU IOJUBE MOJTOTOBICHHBI-
MH JKHBOTHOBOJYECKMMH CTOKaMH IO 0OOpo3-
Jam.

[Ipu ompeneneHNM 3I€MEHTOB TEXHUKU OOPO3I-
KOBOTO TIOJIMBA C PACCPEIOTOUEHHOM Moaueii BOIbI
B OOpO3/bI U BEIIMYUHBI TI0JJaBAEMBIX HOPM, PYKO-
BOJICTBYIOTCS  pa3pabdOTaHHBIMH  PEKOMCHJIAIIUSI-
MH.



TexHomornyeckne CXxeMbl TIOJHMBA C MCTIOIH30BaA-
HueM MamnH TKII-90 u TKY-100 npakruuecku co-

Brajatot (puc. 9.10).

Puc. 9.10. Hpunyunuanvras cxema pabomsl KOJLECHbIX

mpyoonposooos:

1 — mpybonposoo; 2 — euopanm,; 3 — Kpblio MAUUHbL;

4 — nonusnasn 6opo3da; 5 — wineligh ¢ 60008bINYCKAMU,
6 — NPUBOOHASL MENENCKA; 7 — HACOCHASL CIMAHYUS;

8 — sodoucmounux

[TonuBHOW TUTEH) IS MOKACBAITBHONW MAITHHBI
«Jlnenp» npuseaeH Ha puc. 9.11.

600-800 M

300-400 m

3

gy

Mavimro

/ﬂ_{-B
Tabnuua 9.3
TexHnyeckasi XapaKTepUCTHKA MAIIMH
[Toxazarenu TKII-90 TKVY-100 TKII-IT TKII-ITP [I1K-25

Pacxon, 1/c Jo 50 55 55 55 Jo 25
Hamnop Ha Bxoze, M 10-20 He Gomnee 15 20-25 20-25 Jo 20
Pacxox BomoBEIMyCKa, J1/C 0,1-0,3 He 6omee 0,3 0,1-0,2 0,2 /0,04-0,07 0,2
Paccrosinue mexmy 50 50 0,7-0,9 50 50
uueiidamu, M
JmuHa, M: 21,2 27 2-3 36 21

nuieida

6opo3na Jlo 400 Jlo 400 Jlo 400 Jlo 400 o 200
Paccrosaue mexay rua- 18 27 18 18 18-26
paHTaMu, M
Cxema monmBa [Tonepeunast ITonepeunast IIpononbHas ITonepeunas [Tonepeunast
[Tnomaas ogHOBpEMEH- 0,72 1,08 0,72 1,44 0,48
HOTO I0JINBA, T'a
JmuHa MammHel, M Mo 400 o 400 o 400 Mo 400 150
PaBHOMEPHOCTH yBIIaXK- 0,7-0,75 0,7-0,8 0,75 0,75-0,8 0,7-0,75
HEHUS
UnciieHHOCTh 00CITyKH- lna4d lHad 1 Had 1 Ha 4 lna?2
BAIOLIETO IepcoHaa

Puc. 9.11. Ionusnoti winetg
01151 nosepxnocmuo2o noausa Ha JIM «/[nenp»

Paccpenorouennas nogada Bozs! B 400-mMeTpoBbie
00opo3aer gepe3 S0 M MO3BOJNSET YBETUYHUTH PaBHO-
MEPHOCTb pacupeaesieHnus NoJuBHON HOpMbI 110 0,8-
0,9. DxoHOMHS BOABI 32 OJAUH BEreTAIIMOHHBII TOJIUB
M0 CPaBHEHUIO C TPAJUIIMOHHBIM CIIOCOOOM COCTaB-
asier 400-900 m*/ra. PaBHOMepHOE yBIaKHEHHE
MOYBBI CITOCOOCTBYET TMOBBIIICHUIO YPOXKAHHOCTH
opouraeMblX KyasTyp. Ha monuBe xmomuarHuka oHa
yBenmuumiack ¢ 22,9 no 36 1y/ra, a mpou3BOAUTEIb-
HOCTb Tpyaa — B 4-5 pas.

Jlns monuBa MEJNKOKOHTYPHBIX YYacTKOB ITIOMIA-
npio 25-30 ra paspabarbIBaeTcsl TepeIBHUKHON TO-
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nuBHOHN KoMmIUIekT [1TTK-25 (puc. 9.12, 9.13). [Tonus-
noi komiuiekt ITITK-25 coctout U3 mocienoBaTeib-
HO COEIMHEHHBIX MEXIY COo00H YHU(PHUIIMPOBAHHBIX
JIBYXKOJICCHBIX TEJIEKEK, COSTUHEHHBIX MEX/T1y CO00M

BOJIONIPOBOJISAIIMM TIOCKOCBOPAaUMBACMBIM THOKUM
noranroM. Kakmas M3 TenexeK OCHaIieHa MOABOJIS-
MM TIJTaHTOM, 0apabaHOM ¥ TIOJHMBHBIM HUIeHOM
JUTSL TIOJIKBA 110 OOPO3IaM.

Puc 9.12. YVnupuyuposannas menesicka nepedsudicHozo noauerno2o komniekma I1ITK-25:
1 — menexcka; 2 — oco nonasi; 3, 6 — 6bicmpopazvLEMHbLE COCOUHCHUSL,
4 — narocrkoceopauusaemolii 8000nPOBOOWUL MPYOONPosoo; 5 — bapaban; 7 — NoAUsHOU wiieuq;
8 — kpecmosuna; 9 — pyxkoamka; 10— eodosvinycku c eacumenamu; 11 — 3aenywxa; 12 — onophule koréca

Y371BI TOJICOTMHEHUS I17I0CKOCBOPAYUBACMBIX BO-
JIOTIPOBOJIAIIUX TPYOOIIPOBOJIOB, TIOJIMBHBIX IILICH-
(0B — OBICTpOpPa3bEMHBIC, MO3BOJISIOT BPYUHYIO IIe-
peMeIaTh TEJEKKH C TMO3UIMU Ha MO3HIUI0 BIIOJb
0opo3a 6e3 TOMOTHUTEIBHBIX Pa3BOPOTOB IS TTOMI-
COCIMHEHHS TIOJIMBHBIX NIICH(DOB, MepeMeIacMbIX
B OCEBOM HAIPABIICHHH IOMEPEK IOJUBHBIX 00-
po3.

150 m

o |

Puc. 9.13. Cxema nepedsudicho2o nonueHozo
xomnaekma I1I1K-25:
1 — ynugpuyuposanmnvie menesicku; 2 — 2uOKULl wiane;
3 — nonuervle uinetigol

9.3. TexHonorma nonueBa Nno 6opo3aamMm NepemMeHHbIM pacxonomM

MoxeT OBITh peann3oBaHa 0€3 W3MEHECHHS HaIlo-
pa u pacxona Ha ruzpanre. [Ipu npumenennn ALY
JUIsL TIOJIMBA MEPEMEHHBIM PacXoJOM JHaMETPhI BO-
JIOBBIITYCKOB IOJIMBHOTO IILJIei(a K KOHIIEBOM YacTu
yMeHbIIatoT. [Ipon3Boaumas Boomo1aqa pacCYuThI-
BaeTCs MPONOPLHUOHAIBHO CKOPOCTH BIIMTBHIBAHUS
BOJIBI B OOPO3IE.

Jns monuBa NMEpEeMEHHBIM PACXOJOM C IpPHU-
MeHeHHueM KojecHbIX TpybompoBomoB TKII-90 u
TKVY-100 mammHbl OCHAIIAIOT ABYXCEKIIMOHHBI-
MU monuBHBIMU nutelipamu (puc. 9.14). Kaxnpas
CEKIIMsl paBHA PACCTOSHUIO MEXIy THIpaHTaMH.
Bonobinycku BepXHEH CEKLHUHM PACCUUTHIBAIOT HA
pacxon AJs BBIAYM HOPMBI JOOEraHus 1Mo cyxoi
Oopo3sze, a HIKHEH — Ha pacxo[, onmpelesieMbli
ero mpoOerom 3a paBHOE BpeMs IO yBIaKHEHHOM
Oopo3se.
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Puc. 9.14. Tpybonpoeoo ronecnvwii nonuenou TKII-11P:
1 — eudpanm; 2 — opocumenvHulil mpyoonposoo;
3 — coedunumenvHvlil. mpyoonpogood; 4 — npusoonas
menexcka; 5 — 6000nposodsiutl mpyoonpogoo;
6 — onopHoe xoneco; 7 — mygpma 60003a00pHast;
8 — nonusnou wineugh; 9 — nonuenas cexyus;
10 — 6o0oswinyck; 11 — bbicmpopazboproe coedunerue;
12 — 3awummnwiil xooucyx, 13 — xomym; 14 — 3aznywika



Jns monuBa 1Mo IPOJOJIBHOM CXeMe MepeMeHHas
rmojiada BOJBI B JUTMHHBIE OOPO37BI 00eCIIeunBaeTCs
rmojiayeil MOCTOSHHOTO pacxofa Ha HOpMY Jjobera-
HUS TIO OTpe3KaM CyXoil OOpO3.bl € MOCIEAYIOIUM
JOYBIaXKHEHUEM HUKEJIEKAINX yYacTKOB C KaXKIO-
rO BBINIEPACIIONIOKEHHOT0, YeM JIOCTHraeTcsl Iepe-
MeHHasl yaenbHas Bojomnoaada B 6opo3asl. [lonmnBHas
MallliHa JJIs peasu3allii TOIHBa MPEICTABISET CO-
00 KOJIECHBIN TPYOOIIPOBOJI C TPUBOTHON TEIEIKKOM.
Brnonb ee BogomnpoBoasiiero TpyoomnpoBoa ¢ paccTo-
SITHUEM, PaBHBIM IIUPUHE MEKTYPSIUH, yCTaHOBIICHBI
BOJIOBBIITYCKH C OTBOJSIIIUMH TPYOKaMH JUIS TIOJIAYH
BOIBI B 60po3ns! (puc. 9.15, 9.16).

o
B

Puc. 9.15. llpunyunuanvras cxema noausHO20 KOJIECHO20
mpybonpoeoda TKII-I1:
1 — mpy6onposoo 6000npo6odsiuyuil;

2 — Koneca onopmvle; 3 — menexdcka npusooHasl;

4 — nonugnvle 60po30vL;
5 — 6o0ogwbinycku, ;
6 — 38eHbsl NOMUBHO20 MPYOONPOBOOA HABECHO20
o0bopydosanusi; 7 — 2uOparm

150-250 m

~Ho400m A

Puc. 9.16. Texnonoeuueckas cxema nonuga no 60po3oam
1O NPOOONBLHOU cXeMe ¢ NPUMEHEHUEM KOIEeCHO20
mpybonposooa TKII-I1 (00Ho kpolio):

1 — eudpanm; 2 — pacnpedenumenvuviii mpyoonposoo;
3 — coedunumenvHuili mpyoonposoo; 4 — npusooHas
menexckd; 5 — 6000nposooswutl mpyoonpogoo;

6 — onopuvie Koneca; 7 — NOMUBHOE 36€HO;

8 — yzen nodcoeounenus NOIUBHO2O 36€Hd;

9 — nanpasnenue noauea; 10 — yuacmok nonusa ¢ 00HOU
nosuyuu; 11 — epanuysl yuacmxa cymounoeo noiued

BennunHa 31eMEHTOB TEXHUKH OOPO3IKOBOTO T10-
JIMBa TIEPEMEHHBIM PAaCXOIOM YCTaHABIMBAECTCS I10
CYILECTBYIOIUM PEKOMEHJALUAM WU IIyTEM IpOBe-
JICHHSI IPOOHBIX MTOJIMBOB.

9.4. TexHonorusi NnoninBa Yepes Mexaypsabe
C nepepacnpegeneHneM pacxoaa B HUXKHEN YacTu Noss B Kaxayro 6oposay

[Mpencrapnsier co00i BUIOU3MEHEHHYIO TEXHO-
JIOTHIO TIOJMBA TIEPEMEHHBIM PacX0J0M Ha HOPMY
noOeraHusi, TOJIbKO PAcXOA YMEHBIIAIOT HE B IO-
JIOBHOHW YacTH OOpO3/bl, a B HUKHEH (TPEThs 4eT-
BEPTbH) IPOCTHIM Pa3/eICHUEM €ro Ha JIBe OOPO3IBI.
[Ipu 5TOM B HUKHEH YacTH OOPO3J yBEIHMUNBACTCS
o01as BeIMYMHA CMOYEHHBIX TEPUMETPOB, a CKO-
pPOCTh TPOABMKECHHUS BOABI 3aMEUISIETCSA, PaBHO-
MEpPHOCTb pacHpeleeHuss MOJIUBHON HOPMBI J0-

cruraet 0,7-0,9, a KOHIIEBOW COPOC HE MPEBHIIIACT
4-5%.

Jis peanmzanyy 3TOW TEXHOJOTMH MOTYT OBITh
WCIOJIb30BaHbI NepeaBuKHbIe KonecHble (AIIII-1) u
MIEPEHOCHBIE THOKUE W HKECTKUE TIOJIMBHBIE TPyOO-
MIPOBOIBI C PErYIUPYEMBIMHU BOJIOBBITYCKAMU, & TAKKE
CTaIlMOHAPHBIC AaBTOMATHU3UPOBAHHBIC MTOJTUBHBIC JIOT-
kxu (AILT) u xanamsr (AIIK) ¢ BoZOBBITyCKaMH, BBI-
MTOJTHEHHBIMH B UX CTEHKE MTPOTUB TIOJIMBHBIX OOPO37.

9.5. TexHonorus nonuea No ctpopMMpoBaHHbIM 6opo3aam

[To3Bonsier moaroToButh muHHBIE (400-600 M)
00pO3IBI HA BHICOKYIO MPOITYCKHYIO CIIOCOOHOCTh U
PaBHYIO CKOPOCTb NMPOJBMKEHUS B HUX BOJIBI, HC-
KIIFOUUTH KOHIICBBIC C6pOCI)I B IEpUOJ JO0YBJIAXKHCHUA
663 HU3MCHCHUS BCJIMYUHBI IOJAaBACMBIX pacXxod0B.

Hns popmupoBanus Takux 00pO3/1 K KYJIETHBATO-
py KPH-4,2 pazpaboraHo u npuMeHseTcss HaBeCHOE
TexHoiornueckoe obopynosanne DBY-7, xotopoe
MO3BOJISICT OJIHOBPEMEHHO C Hapeskoit 6opo3n (op-
MUPOBATh M YIUIOTHITH MTHEBMAaTHYECKUMHU KaTKaMH

181



HavaJIbHBIC YYaCTKHU 60p03)1 " Hape3aTb UX B KOHIIC-
BOM YacTu e Ui yBEIWMYCHUSA BIUTBIBAHUSA I10-

JUBHOW HOPMBI U MPEIOTBPAIIEHHUS KOHIIEBBIX COpO-
COB.

9.6. TexHonorus KOM6I/IHI/IpOBaHHbIX nornBoB Nno 60p03p,aM n goxpesaHunem

[MpexycmaTpuBaet BbIIauy MOJMBHBIX HOPM C pe-
HMMYIIECTBOM TOTO WJIM MHOTO CIIOc00a mojiusa Anug-
(epeHMpoBaHHO TO (hazaM Pa3BUTHUSL OPOIIAEMBIX
Kya6Typ. KoMOMHMpOBaHHBIH MOIMB 10 OOpo3aaM u
JOKJICBAHUEM TTO3BOJISIET COKPATUTh MPOAOIIKUTEIb-
HOCTh BPEMEHH BBIJIauH MTOJMBHOW HOPMBI M yBIIQXK-
HATb HAJ3€MHYIO 4aCTh PACTCHUI B 3aBUCUMOCTH OT
MOroHbIX ycnoBuil. Ero peannzanust HanGonee 1o-
CTyIHA IPHU IEePeoOOPYNOBAHUH JI0XKICBATbHBIX Ma-
e JIKII-64 «Bomkanka», «{aernp» u JJJIA-100M.

Kommniexkr HaBecHoro obopymoBanusi KO-IIJIA
K noxneBainbHoMy arperaty JIJIA-100 Bximrowaer
B ce0sl THIpOyIHpaBiIsieMbIE BOIOPACIIPEICIISIIOIINE
YCTPONCTBA, yCTAaHABIMBAEMbBIC MEXKIY 0XKIEBaJIb-
HBIMH HAcCaJIKaMH M BOJOBBIITYCKaMH B IIOJHBHBIC
0opo3nbl.  YmpaBieHHE —BOAOpacHpeeTUTeIbHBIM
YCTPOHCTBOM JJISl TIOJIMBA TI0 OOpO3/aM WIIH IOk Ie-
BaHHEM OCYIIECTBISIETCS IMCTAHI[HOHHO.

[IpoBenenne KOMOMHUPOBAHHBIX ITOJMBOB IO 00-
po3oaM M JOXKIEBAHUEM CIOCOOCTBYET MOBBILICHHIO
ypokalHOCTH opolaeMbix KyinbTyp Ha 10-15% Ona-

rogapst paBHomepHomy (0,85-0,9) pacmpeneneHuio
MTOJTMBHOW HOPMBI TIPY TIOJIUBE 1O OOpO37aM, OCBe-
JKUTEILHBIM TTOJINBaM HAJA3€MHOW YacTH PACTCHUU U
CO3/IaHUI0 OJIArONMPUSITHOTO MHUKPOKINMATA.

OcBocHHE MEXaHM3UPOBAHHBIX TEXHOJIOTHU TIO-
BEPXHOCTHOTO TIIOJIMBAa MO OOpO3/1aM MPOMAIIHBIX
CEIIbCKOXO3SIICTBEHHBIX KYJIBTYp, OBOIIEH, MHOTO-
JETHUX TPaB, CaJIOB U BUHOTPATHHUKOB TO3BOJISIET
NPaKTUYECKH MCKIIOUUTH KOHLEBBIE cOpochl (4-5%),
CHU3UTh TOTEPHU BOJABI HA IIIYOMHHBIC YTEUKH, J10-
Bectu KB na nonuse c 30-40 no 70-80%, npak-
TUYECKHU MPUOIU3UB €ro K JA0KJEBaHHIO, IJIe OH CO-
craBisieT 75-80%. DHepreTMdeckue 3arparhl IMPH
peanu3anuy BoJIoCcOeperaronfx TeXHOJIOTHIA TOBEPX-
HOCTHOTO TIOJIMBA TI0 CPAaBHEHIO C BHICOKOHAIIOPHBIM
IOXKIeBaHUEM cOCTaBiIsoT Ha noiause ALY 26,4%,
¢ npumenenueM TKII-90 u TKY-100 — 13,2, ¢ wuc-
M0JIb30BAHUEM IEPEHOCHBIX TOJHMBHBIX KOMILJICKTOB
IUCKpPETHOTO TToyinBa U3 oTKpeITOH cetn (KAII-C) —
0,87%.

9.7. PacuyeT npoaomkutenbHOCTU npobera BoAbl
npu AUCKPETHOM nonuvee No 6oposnam

3a OCHOBY pacyera BpeMeHH mpodera BOJbI MPH
JUCKPETHOM NOJIMBE 110 00po3aM NPUHUMAIOT Kpart-
Kyl Qopmyny mpobera BoIbl B 00po3ie, MPEIio-
skeHHy10 A.H. KocTsKoBbIM, B KOTOPOIl B3aHMOCBSI3b
BEJIMYMHBI TI0JIaBAEMOTO PacXofla, CMOUYCHHBIH Iie-
puMeTp OOpO3/IbI U CPEHSS CKOPOCTh BIHTHIBAHUS
OIIPE/ICIIIOT HavyallbHBIC YCIOBHS IpoOera BOIbI B
ooposne:

fzvl-ﬂ s

9.1)

rne { — auuHa mpobera; v, — CKOpoCTh mpobera
MOJITaBaeMOT0 pacxo/ia B MEPBYIO €IWHUILY BPEMEHU;
t — IPOJOJKUTEIBHOCTD TIOIaYH PACX0Aa; Y — IOKa3a-
TeJb CTETICHH 3aTyXaHus mpooera.

3Ha4eHHs MapaMeTpoB, BXOMANIMX B (opMmyry
9.1, mpUHUMAIOT U3 CYIIECTBYIOIINX CIPAaBOYHHKOB
T YCTaHABIMBAIOT HKCIIEPUMEHTAIFHO TIPHU TPOBE-
JICHUH MPOOHBIX ITOJIUBOB.

s MoYB MOHMKEHHOH BOJONPOHHUIIAEMOCTH C
yriaonamu 0,004-0,005 ckopocTh mnpobera BOIbl B
MEPBYIO SIMHUIY BPEMEHH ONPEJEIISIOT ypaBHECHUEM
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— 0,613.
v,=7,25 - ", 9.2)
MoKa3aTelb CTEIICHH 3aTyxaHus mpobera omnpene-
JISTIOT TI0 YPaBHEHUIO
y=0,84 ¢ "7, (9.3)
TJIe ¢ — pacxojl BOJbl, IT0JIaBacMbIii B 0Opo31y, Ji/c.
[IpoGer Bomwl MmO cyxoil 6opo3ne B Mepuon M0-
OeraHus MPU UMITYIBCHOM BOAOIIOAYE OMPEICIISIIOT
ypaBHEHHEM

€=s-vl~ﬂ‘y.

9.4)

rae ¢ — umna npobera; v, — CKOpocTh nmpobera
MOIaBaEMOT0 Pacxojia B MEPBYIO SIUHHILY BPEMEHH;
t — IPOZIOIDKUTEIFHOCTD TTOJJa41 PACcXo/1a; y — MoKa3a-
TeJb CTETIEHU 3aTyXaHus mpobera; s — KodpUIEeHT
YBEJIIMYCHHUS CKOPOCTU Tpodera; y — Kod(pUIHEeHT
MoKazaTesl 3aTyXaHusl mpooera.

3HayeHMs BXOAAIIUX MMapaMeTpPoB § U U IpH-
HUMAIOT W3 CYIIECTBYIOIIUX PEKOMEHIAIUN WITH



YCTaHABIHMBAIOT TP MPOBEICHUHN MPOOHBIX TOJIH-
BOB.

[TpoGer Bozbl O YBIaXXHEHHOH OOPO37E B IEPUOL
JIOYBJIQKHEHUS PACCUUTHIBAIOT 110 (hopmyJie

t=v, -1
,

9.5)

ITapameTpsl v, 1 7, ONPEACIAIOT IO CYIIECTBYIO-
MM PEKOMEHIANNSAM WM YCTaHABIUBAIOT IyTEM
MIPOBE/ICHNUS IPOOHBIX TIOJIHBOB.

Jis 1MoYB MOHWKEHHOW BOJOIPOHMIIAEMOCTU C
ykimoramu  0,004-0,005 ycTaHOBUBIIYIOCS HaYallb-
HYIO CKOPOCTH TpoOera 1Mo yBIaKHEHHOH Oopo3sme
OTIPEICTISIIOT 110 YPaBHEHUIO

v, =2295-¢ 0963, (9.6)

MoKa3aTelb CTEIICHU 3aTyXaHusl pooera:

7, = 0,89 - g% 9.7
JTUTeNnbHOCTh UMITYJIBCOB JIUCKPETHONM BOJOMO/A-
Y{ B TIEPUO] TOOETaHUSI MOYKET OBITh TIOCTOSIHHOW WITH
nepeMeHHo. B nepuoj noyBiiaxHeHUs JUIUTENbHOCTh
MMITYJIbCOB ONPEAEIISIOT 110 BPEMEHH MpoOera BObI 110
YBI2XHEHHOU 00po371e TpH yCTaHOBUBLIMXCS MTapame-
Tpax mpodera (9.5) ¢ y4eToM akKyMyJISILHK CTEKArOIIe-
ro 00BbEMa M €r0 BIUTHIBAHMS Ha TPOTSHKEHHUH T1ay3bl.
[Ipu ycTaHoBIeHNN TUara3oHa MapaMeTpoB pas-
palaTbIBaeMbIX NMPOrPaMMHBIX MEXAHU3MOB Ul aB-
TOMAaTU3alMK YIPABICHUS IIOJUBOM JUCKPETHOM
CTpyell OpHUEHTHUPOBOUHYIO JJIMTEILHOCTh HUMITYJIb-
COB JUIsl HOPMATUBHBIX COUETAHUH AIEMEHTOB TEXHU-
K1 OOPO3/KOBOTO MMoJHBa, pemiokeHHbx H.T. Jlak-
TaeBbIM, PEKOMEH/IyeTCsl IPUHUMATh 0 Tabid. 9.4.

Tabmuma 9.4

OpuUEeHTUPOBOYHASI ITUTEIbHOCTH UMIYJIbCOB JMCKPETHOI BOIONOJAYY NPH YCTAHOBUBIIMXCS 3HAYEHHUAX
npodera no yBJjaKHeHHOI1 00po3/e A1l HOPMATUBHBIX COYETAHUI 3J1eMEHTOB TEXHUKH M0JIMBA
XJIONKOBOJYECKOI 30HbI

Bpemst noberanms JITUTEeThHOCTD M-
VKII0HBI Bozonpo- N Huana Pacxon ctpyw, m/c BOJIbI B IEPUO]T J10Y- yJIbCOB B IEPUOJ]
HUIIAEMOCTh 060p0o31bI, M
BJIQXKHCHMUS, 9 JOYBJIQXKHCHUA, U
1 2 3 4 5 6
Hlupuna mesxcoypsiouii 0,9 m
0,005 B 400 0,50 1,07 0,71
r 400 0,25 0,64 1,11
pil| 400 0,12 3,12 2,13
0,00175 b 400 1,20 0,65 0,44
B 400 0,60 1,15 0,76
r 400 0,25 1,95 1,37
pil| 400 0,15 2,27 1,63
0,005 B 400 0,60 1,68 1,17
T 400 0,35 1,83 1,32
Jil| 400 0,20 1,93 1,43
Hlupuna mesxncoypsaouii 0,6 m
0,04 A 40 0,10 0,34 0,16
b 75 0,10 0,54 0,32
B 125 0,10 0,70 0,44
T 150 0,05 1,25 0,82
pil| 175 0,05 0,95 0,65
0,01 A 100 0,50 0,13 0,08
b 125 0,25 0,42 0,28
B 200 0,25 0,58 0,39
r 200 0,10 0,91 0,68
pil| 200 0,05 1,28 0,91
0,005 A 175 0,75 0,30 0,19
b 275 0,75 0,43 0,29
B 325 0,50 0,67 0,45
T 400 0,25 1,27 0,88
jil| 375 0,10 2,08 0,14
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Ipoooncenue maon. 9.4

1 2 3 4 5 6
0,0175 A 225 1,50 0,16 0,07
b 300 1,00 0,39 0,26
B 350 0,50 0,78 0,58
r 400 0,25 0,64 0,12
pi| 400 0,125 2,01 1,42
0,0005 A 150 1,00 0,33 0,23
b 250 0,75 0,76 0,53
B 350 0,50 1,35 0,69
r 400 0,25 1,82 1,33
i 400 0,10 2,30 1,89

“A, B, B, T, JI — TUIBI I0YB B 3aBUCHMOCTH OT BOAOMPOHUIIAeMOCTH 10 Kinaccupukanuu H.T. JlakraeBa COOTBETCTBEHHO: TOYBBI
CUJIbHOBOJIOTIPOHUIIAEMBIE, MTOBBIIICHHOM, CpEeAHEH, ClIab0H 1 HU3KOM BOJIOIIPOHUIIAEMOCTH.

9.8. PeKOMeH,IJ,yEMbIe ANIieMeHTbl TEXHUKU NnoJinBa

C paccpep,OToquHoﬁ nopgayen pacxoaa no ArfinHe NOJIMBHbIX 60{.)03;[I

DNeMeHTHI TEXHUKH TIOJIMBA C PacCpelOTOUYCHHON
rojadel pacxoa 1o JJIMHE HOJIUBHBIX OOPO3] ¢ paB-
HOMEPHOCTBIO pacnpenencuus 1 > 0,7 s ycnoBui

pUMEHEHUs TexHonoruu B Poccuniickoit @enepanuun
npuBeaeHBI B Ta0MI. 9.5.

Tabmua 9.5

PexoMeHgyeMble 371eMeHThI TEXHUKH MOJHBA € PACCPe0TOYEHHOI mogaveii pacxoaa mo 6opos3aam
¢ paccrossHueM 50 M (uupuHa Mexaypsamii 0,7 m)

Cpennss ckopocTh BOUThIBaHMA | Pacxon B 6opo3ny, VYKo Bpewms crosuku [lonuBHas HOpMa
BOJIbI, CM / MHUH a/c 60pO37IBI Ha [03MLUYU, MUH noberanusi, M°/ra

0,3 I, 220 1150
I, 210 1100
1, 190 1000
0,2 I, 300 1000

Boinee 0,3 I, 275 950
1, 235 800

0,1 I, 485 850

1, 450 750

I 425 700

0,3 I, 168 850

1, 126 650

I, 120 620

0,2 1 210 720

0,15-0,30 1, 168 570
1, 164 500

0,1 I, 300 510

I, 270 470

1, 260 450

0,3 I 114 600

I, 85 450

1, 80 400

0.2 I 120 400

Menee 0,15 I, 114 400
1, 96 300

0,1 I, 198 125

I, 180 110

1, 174 100

Mpumeuanue. I, = 0,002-0,004; I,= 0,044-0,007; 1,=0,007-0,01.
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10. BHYTPUINMOYBEHHOE OPOLLUEHUE

Bayrpurnousennoe opomrenue (BI1O) — crmoco6
OpOILEHUs, PH KOTOPOM OPOCHUTENIbHAS BOJA TOCTY-
MaeT B KOPHEOOUTACMbIH CIJIOM MOYBBI M3 CUCTEMbI
MOJIIOYBEHHBIX TPYO-yBIIaXXHUTENEH (BOOBOAOB). B
OCHOBY BHYTPHIIOYBEHHOTO CIOCO0A OPOIICHHUS IMO-
JIOKEeHA Wes MOJIaul PACTEHHIO TaKOTO KOJIMYECTBa
BJIard, B KOTOPOM OHO HYKJIAeTCs B JJAHHBII MOMEHT.
[Ipu sTom oOecmeunBaeTcs PaBHOMEPHOCTH MOJH-
Ba, MOJJIEPKUBAETCS BIAKHOCTh KOPHEOOHTAaEMOTO
CJIOsi, COXpaHseTcs CTPYKTypa IOYBHI, MPEIOTBpa-
1aeTcs TOSBJICHNE Ha HEll KOPKU, CHIKAETCS PACXOT
TTOJTUBHOW BOJIBI M YMEHBIAIOTCS €€ IMOTepu Ha HC-
MapeHue C MOBEPXHOCTH MOYBBI, CO3/IAIOTCS YCIOBHUS
JUTsL aBTOMATU3aI[MM BCEr0 TEXHOJOTHYECKOTO IUKIIA
opoieHus. BHyTpunouseHHoe opolieHne npumMeHs-
0T TIPH BO3/IEJIBIBAHUN OBOIIHBIX M TUIOIOBBIX KYIIb-
Typ, BUHOTPaJa, XJIOMYaTHUKA Ha IJIOCKUX yJacTKax
C XOpOIIIO BOJOTIPOHUIIAEMBIMHU HE3aCOJIEHHBIMH T10-
YBaMH, Ha CKJIOHAX C PBIXJIBIM IOYBEHHBIM TOKPO-
BOM, IOJCTHJIAEMBIM BOJIOHENIPOHUIAEMBIMU WJIH
C1a0ONPOHNIIAEMBIMU TPYHTAMHU.

[Ipu BHYTPUITIOYBEHHOM OpPOIIEHUH HCTOIB3YIOT
3aKpBITBIE OPOCUTENHHBIE CHCTEMBI C OPOCUTEIHHON
ceThio u3 TpyOornpoBonoB. [lo criocoly momadn Bos!
CHUCTEMBI BHYTPUIIOYBEHHOTO OPOIICHHS TOApa3ie-
JSIOT Ha BaKyyMHBIC, MM aJCcOpOLMOHHBIE, Oe3Ha-
MOpHBIE M HalopHbIe. B BakyyMHBIX cucTeMax Boja
MOCTyNaeT K pAaCTEeHHUAM IO/ ACHCTBUEM CHJI TTOBEPX-
HOCTHOTO HAaTsDKEHHS (10 MEpe PAcXOI0BAHUS BOJBI
B TpyOax-yBIQXHHUTEISIX CO3AAETCS BaKyyM, BCIIEH-
CTBHE YET0 MOJICPKUBACTCS MX HAITOIIHEHHUE), B 0e3-
HAMOPHBIX — BCJIEACTBUEC KAMUULSIPHOTO IBUKCHUS
BOJIbI, B HAIIOPHBIX — HCKYCCTBEHHO CO3/1aBa€MOTO
Harfopa.

Cucrema BHyTPUIIOYBEHHOTO OPOIISHUS Tpe-
Ha3Ha4yeHa ISl OPOUICHUS CelbCKOXO3SHCTBEH-
HBIX KYJBTYp BO BCEX 30HaX OPOIIAEMOTO 3eMIle-
JeNIsl KaK yCIOBHO YUCTHIMU BOJIAMU, TaK U MOJI-
TOTOBJICHHBIMH XO30BITOBBIMUA CTOUYHBIMU BOJAMH
HaCEJEHHBIX MyHKTOB U OCBETICHHBIMHU KUBOTHO-
Bomdeckumu ctokamu (puc. 10.1), a Takke MOXKET
OBITH HWCIIONIB30BaHA B KA4eCTBE JOTOJHHUTEIb-
HBIX TPaJUPEH JUIs 0TBOJA COPOCHBIX TEIUIBIX BOJI
ADC, TOC u Ipyrux UCTOUHUKOB TEILIBIX BOJ JJIs
MOJy4YeHUs MPU 3TOM JOTOJHUTEIBHOTO ypoxkKas
3a CYET CO3JaHusl OJaronpusTHBIX MHKPOKIH-
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MAaTHU4YCCKHUX yc.]'[OBPIﬁ, COKpaueHuss CpOKOB CO-
3peBaHusa U MPOAJICHHUA BCICTAIMOHHOTO IMEPHUO-
Ja.
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Puc. 10.1. Cxema cucmemul
BHYMPUNOUEEHHO20 OPOULeHUS
€ UCNONBb30BAHUEM HCUBOMHOBOOUECKUX CIOKOB:
1 — omemoiinuxu-uasozonaxonumenu (OH);
2 — coopnux oceemnennvix cmoxog (COC);

3 — npuemmblil pe3epayap HACOCHOU CIMAHYUL CIOYHBIX
600, 4 — HACOCHASL CMAHYUS OCBEM.IeHHBIX
cmounvix 600 (HCOC); 5 — nanopuwviii mpy6onposoo
CcmMoKo8; 6 — HACOCHAsL CMAaHYUs BOObL;

7 — HanopHwlil mpyoonposoo 600vl; 8 — 3a068udicKa;

9 — cmecumenvhasn kamepa;

10 — Hacocnasa cmanyus cmecu;

11 — y3en npueomosnenus MuHepaibHblx yO0oOpeHuil;
12 — nanopnviit mpybonpogoo cmecu; 13 — necononoca;
14 — none cesoobopoma c cemvio 6HymMpUNOUGEHHBIX
yenadicnumenei; I...VIII — nomepa nonet



[Ipr wWCcTHONB30BaHWUM CTOYHBIX BOJ CHCTEMa
BHYTPUIIOYBEHHOI'O OPOLIEHUS BBICTYNAET B POJIHU
HE TOJIbKO IMOJIMBHOTO 3JIEMEHTA, HO U BBIMOJHSIET
(GYHKIUY YTUIU3ALKUUA, TP 3TOM OHUOJIOTHYECKUE
1 XUMHYECKHE OCTATKH II0JI JEHMCTBHUEM ITOUBEHHOM
MHUKPOGUIOPHI pa3jiaraioTcs Ha MPOCTEUIINE BEIlle-
CTBa W OOOTAIAIOT TOYBY IHTATEIHHBIMU BEIIle-
CTBaMH.

BayTpuiouBeHHOE OpOIIeHHWE KOPEHHBIM 00pa-
30M U3MEHSIET YCIOBUSI M OpPTaHU3aIUI0 TPyda Ha TO-
JIUBHOM YYacCTKe:

® YITyuIIaeTCsl OpraHu3aIis TePPUTOPUH U TTOBHI-
maeTcs K03 PUIHEHT 3eMEeTbHOTO UCTIONB30BaHNS;

® OTCYTCTBUE OPOCUTEJIBHOM U IMOJIMBHOU CETU Ha
MOBEPXHOCTH MOJIA 1a€T BO3MOKHOCTD IIUPOKOH Me-
XaHHU3AIMH CEIbCKOX03IUCTBEHHBIX PadoT;

® BOJ1a, MTOJ[aHHAs] HEOOJIBIIIMMH MTOJIUBHBIMH HOPMa-
M (He 6oree 150-200 M*/ra) HEMOCPEACTBEHHO B TIPH-
KOPHEBYIO 30HY ITOYBEHHOW TOJIIH, Oojiee IKOHOMHO
pacxomyeTcst, NCKITIOYar0TCs TOTepH Ha MH(DMITETPAITHIO,
PE3KO CHIKAETCS] UCIIAPEHUE BIIATU C MTOBEPXHOCTH I10-
YBBI, B CBSI3U C YEM SKOHOMHUSI OPOCUTEIBLHON BOJBI CO-
ctaBisieT 25-50% 1o CpaBHEHHIO C TOKICBAHUEM;

® BHECEHHUE MOJIMBHON BOIBI, 000raIeHHOM IT1Ta-
TEJIbHBIMU 3JIEMEHTAaMH, B 30HY PA3BUTHUSI KOPHEBOU
CHUCTEMBI [TOJIOKUTETILHO BO3JCHCTBYET HA CTPYKTYPY
MTOYBEHHOH TOJILIH, HE BbI3bIBASI YINIOTHEHUSI TOBEPX-
HOCTHOTO CJIOsI, CO37[aeT OJIATONPHUSATHBIA BOJIHBIM,
MUILEBONH W BO3IYLIHBIA PEXHUMBI, YTO CIIOCOOCTBY-
€T UHTCHCUBHOMY POCTY M Pa3BUTHIO CEIBCKOXO3SM-
CTBEHHBIX KYJIBTYP;

® pacrnpeereHUe BOJbI MO CEIbCKOXO3SIICTBEH-
HOMY MOJIO 10 CIIEUHUATBHON YBIQKHUTEIBHON CEeTH
MOBBIIIAET PABHOMEPHOCTH YBJIAKHEHUS M Ka4€CTBO
MOJIMBA, YMPOIIAET MPOILECC aBTOMATHU3AIMK BOIO-
pacmpeneicHus;

® UEJIOBEK, KUBOTHBIE U CEJIbCKOXO351ICTBEHHBIC
KYJIBTYpbl HE UMEIOT HEMOCPEACTBEHHOIO KOHTAKTa
C TIOJIMBHOW BOJIOW, JIsS OPOIIEHUS MOTYT OBITh HC-
MOJIb30BAHBI CTOYHBIC BOJbI HACEICHHBIX ITYHKTOB,
JKUBOTHOBOJUYECKUX ()epM M HEKOTOPBIX Iepepada-
THIBAIOIUX MMPOMBITIVICHHBIX MTPEATPUATHI;

® IICKITIOYAeTCs BO3MOXKHOCTH TepeHoca Oornes-
HETBOPHBIX OAaKTEpUl 1 MUKPOOPIaHU3MOB IIPHU HC-
MOJIb30BaHUU CTOYHBIX BOJI M3-32 OTCYTCTBHUS X KOH-
TaKTa ¢ IOBEPXHOCTBIO [TOYBBI, pPACTEHHUSMH, YeJIOBE-
KOM H ’KHUBOTHBIMU;

® B CBSI3U C COXPAHEHHEM TOBEPXHOCTHOTO CIIOS
IOYBbl B OTHOCHUTEIIBHO CYXOM COCTOSIHUH OTCYT-
CTBYET HEOOXOIMMOCTh TOCIETIONNBHON 00paboTKH
MIOYBHI C LEJIbI0 HEAOMYIIEHUs 00pa30BaHMs IOUYBEH-
HOW KOPKH, COXPAHSIETCS] CTPYKTYpa MOYBBI, IMEETCSI
BO3MOKHOCTH COYETaHHsI TIOJIMBA C OJHOBPEMEHHBIM
MIPOBE/ICHNEM TTOBEPXHOCTHBIX 00pabOTOK M BBIMOJI-
HEHHS JPYyTUX CEJIbCKOXO3SMCTBEHHBIX palOT, 4TO
MO3BOJISICT COKPAaTUTh BpPEMsl MX HPOBEINCHUS U BbI-
MOJHATH UX B JYYIIHE arpOTEXHUYCCKHE CPOKH;

® BO3MOJKHBI OPOIICHHE B MOMEHT MOCAJIKU WIN
noceBa KyJIbTypbl U B JIAIbHEHIIIEM HENpEephIBHOE
CcHaO)XeHNE paCTCHUH BOJAON B COOTBETCTBHH C X I10-
TpeOHOCTHIO;

© BO3MOKHO OPOLIEHHE BBICOKOCTEOCIIBHBIX KYJIBTYD;

® YMCHBILACTCS Pa3BUTHE COPHSIKOB, CEIbCKOXO-
3ACTBEHHBIX BpeauTesIel 1 OOIe3HeH;

e o0ecrieunBaeTcs Oosee MPOYHOE M paBHOMEPHOE
COXpaHeHHe 3a/JaHHOTO 3araca BIaKHOCTH ITOYBHI;

® BO3MOXHO CaMOTEYHOE BOJOpacIpeeieHne
IpU pa3MEIEHUH E€MKOCTH CE30HHOTO PeryaupoBa-
HUSI Ha KOMaHAHBIX OTMETKaX MECTHOCTH, TaK KaK Ha-
TIOP B TOJIOBE OPOCHUTEJISI HE JIOJDKEH MPEBBILIATE 2 M;

® PE3KO CHIYKAIOTCS TPYJOBBIE 3aTPaThl Ha TIOJIKBE
Onmarojapsi aBTOMaTH3alliU TPOIIECCOB TOIHMBA U HC-
KJIFOUEHHUIO IIOBPEKAAEMOCTH CETH.

Pa3HOBUIHOCTD BHYTPHIIOUBEHHOTO OPOILICHHS —
KaneipHoe opouterue. YTOTpeOIsieMblii HHOTA BMe-
CTO TEPMHHA «BHYTPUIIOYBEHHOE OPOILECHUE» TEPMUH
«TOJIMIOYBEHHOE OpoliieHue» MmeHee ToueH. A.H. Ko-
CTSKOB TaKKe OTHOCHI K 3TOMY CIIOCOOY OpOIICHUSI
HCKYCCTBEHHOE MOIHSTHE YPOBHSI TPYHTOBBIX BOJ (CY-
OuppuraIus).

B pesynerare pa3BuUTHA BHYTPHIIOUBEHHOE OpO-
HICHUE Pa3leIMIOCh Ha HECKOJIbKO OCHOBHBIX Ha-
NpaBJICHUI: M0 TPyOUaThiM yBIQKHUTEISIM, TIO KPO-
TOBHHAM, 04aroBoe, MHbeKIuoHHoe (Tadi. 10.1).

Tabmuma 10.1

Buasl u Tunel cucrem BIIO

XapaKTepI/ICTI/IKa CUCTEMbI

VYenoBust IIPUMCHCHUS, OIIMCAHUEC

1

2

Ilo naznauenuio

Opouienue YucTon BoJOM

[Tpu Bo3/eNbIBaHNN BBICOKOPEHTAOETBHBIX KYIIBTYP, nehu-
ITUTE BIIAru

YTI/IHI/I3aHI/ISI CTOYHBIX BOJ

IIpenoTBpamaroT 3arpsA3sHEHREe OKPYKAIOLIEH Cpelibl IIPU
OBICTPO OKYITaeMOCTH KaTUTAIBHBIX BIOKeHHH. [1po-
MBIIUICHHBIE U OBITOBBIE CHCTEMBI
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MHOro(yHKIIMOHAIBHOE OPOIICHNE, BHECEHUE Opra-
HUYECKUX W MUHEPAJIbHBIX YI0OpEHNUH, a3palust moys,
JIBYCTOPOHHEE PETYIUPOBAHUE (OPOLICHHE U OCYILIEHUE)
BOJIHO-BO3/IYIITHOTO PEKUMA TIOUBBI

PerynupoBaHue 0CHOBHBIX YCIOBHN ITPOU3PACTAHUS CEJIb-
CKOXO3STIICTBEHHBIX KYJIBTYP

Ilo npOt)OﬂJfCumefleOCmu HAXO0COCHUS. yGJZGDICHumefleOﬁ cemu Ha yyacmke

CraumoHnaphas VBIaXKHUTEIBHYIO CETh YKIIa/[bIBAIOT Ha AECATKH JeT (00-
Jiee pacpocTpaHeHa)
[omycranronapHast TpeOyeT MOOMITBHBIX TOJMBHBIX YCTPOMCTB

CranmoHapHO-Ce30HHAS

Bo03MOXHO UCIIOIB30BaHKUE YBIAKHUTEIBHON CETH Ha IIPO-
TSDKCHUU Psifia JIET WIIM B TEUEHHUE OTHOTO Ce30Ha (KpPOTo-
BbIE MUKPOTIOPUCTBIE YBIIAXKHUTEIIN)

BpeMeHHafI AJIL OAHOPA30BOr0 MCIOJIBb30BAHUA

Hape3aK)T KPOTOBBIC YBJIAKHUTCIN BO BpEMS CIICLIUAIb-
HBIX TIOAKOPMOK

Ilo eenuuune pa601mx Hanopoe eyeﬂa:»cnumeﬂbnoﬁ cemu

HanopHa;{ C I'PaBUTALIMOHHO-KAIWJIIAPHBIM YBJIA’)KHCHU-
M

Tpebyercst co3nanne NCKYCCTBEHHOTO HAmopa

HI/ISKOHal'IOpHaSI C KalmWJUIIPHO-TPaBUTATUOHHBIM
YBJIQXKHCHHUEM

Bopna pacnpenensiercs no cetTu caMOTEKOM (CHCTEMBI
BHUUMUuTII u I'maBcpena3upcoBXo3CTpost ¢ yBIaKHUTE-
JSIMU U3 TTOJIMATUIICHOBBIX MEep(GOPUPOBAHHBIX TPYO)

AncopOrrioHHas (BaKyyMHasi) ¢ KalWUIIPHBIM yBIIAKHE-
HUEM

Bopa mepexoauT u3 cOCTOSHUS BOJSTHOTO TOKA 11O CETH B
COCTOSIHUE TTIOYBEHHOM BIAXKHOCTH MO/ J€HCTBUEM BCACHI-
BAIOIINX CHJI MTOYBHI (aICOPOIIOHHAS CUCTEMA BAKYyMHOTO
nevicreus B.I. KopHesa)

Ilo koncmpyKkyuu yenaj)cHumensHou cemu

C pr6‘laTI)IMI/I MOPUCTBIMU YBJIAXKHUTCIIAMUA

ToHvapHbIC 1 KepaMUYecKue TPYOKH (CUCTEMbI YKPTUIIPO-
BOJIX03a)

C tpy0OuarbiMu 11iepHOpHUpPOBAHHBIMHU YBIIQKHUTEIISIMH

[epdoparuiro TPyO BBIMOIHSIIOT OMHOBPEMEHHO C MX
ykiaakoi (texnonorus BHUNMMuTII) unu npeasapurens-
HO OTZeJIbHOM omeparueil (Texnonorus [ maBcpenaznpcos-
X03CTPOsI)

C KanenbHbIMU BHYTPHUIIOYBCHHBIMH YBJIAXKHUTCIIIMU

Kanensusie Tpy6okn ROOTGUARD co BcTpoeHHBIMU
kanensHUIIAMHU GupM «Geoflow Inc.», «Metzerplas» (o
JINTICH3UN)

C KPOTOBBIMHU YBJIAXKHUTEIIAMH B €CTECTBEHHOM I'PDYHTE

KpoToBuHBI (hOpMHUPYIOT aKTUBHBIM WIIH TTACCHBHBIM pa-
60ounM opranom (cuctemsl B.P. Punurepa, B.W. BoGuenko,
YxpHUUTuM, FO:xxHUUTuM u ap.)

TpyOuarasi ¢ 04aroBbIMH YBIIQXKHUTEISIMHU

OObrunbIe Herlep(OpUPOBaHHBIE TPYOBI UCIIONB3YIOT B Ka-
YECTBE TPAHCHOPTUPYIOIIETO BOAOBOAA: AJIS IOKAIBHOTO
YBIIQXKHEHUS IOUBBI IPUMEHSIOT OUaroBbI€ YBIIAXKHUTEIN
pa3nuuHbIX KOHCTpykuui (cuctema CAHUMPU)

MalHI/IHHO-I/lHT)eKIlPIOHHOFO YBJIQXXHCHUA

Boza wim pactBop nopagrest npu KyJIbTHBALUU HHKEKTH-
pOBaHHEM, B TOM YHCJIe THAPOOYpaMU M HEKOHTAKTHBIM
(rupponymika «MHap») ciocodom

C perynmupoBaHHEM YPOBHS TPYHTOBBIX BOJ

I'myOGuHy CTOSHUS TPYHTOBBIX BOJ HA MAJIOYKJIOHHBIX (T10¥-
MEHHBIX) Y9acTKaX PeryIupyroT, UCTIONb3ys KaHaJbI (CH-
crema YkpHUNTuM)

I1o cnocoby yxknaoxku yenaxicHumenbHol cemu

C mpuMeHEeHHEM MEXaHU3UPOBAHHON OTPBIBKU TPaHIIEH
1 PYYHON YKJIAJKH CETH

[Tpumenenne orpaHNyueHO N3-3a KOPEHHBIX HAPYIICHUH 10-
YBEHHOTO MOKPOBa 1 OOJBIION TPyTOEMKOCTH

MexaHI/I?)I/IpOBaHHaSI OTPbIBKaA Y3KHUX TpaHHIeﬁ 1 MCXaHU-
3UpOBaHHAaA YKJIaJlKa CETHU

TpeOyeT npuMeHeHHs y3KOTPaHIIEHHBIX KCKaBaTOPOB,
npu paboTe KOTOPBIX CYIIECTBEHHO HAPYIIAETCs! TOYBEH-
HBII TIOKPOB
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2

bectpanmeitnas yknaaka cetu

Cneunanbﬂme YKIaAUYMKH TO3BOJIAKOT BECTU CTPOUTCIIb-
CTBO MHAYCTPHUAJIbHBIMU METOAaMH C MUHUMAJIbHBIMHU
3arparaMu TpyJaa u 0e3 CyHI€CTBEHHOI'O HApYyULICHUS 110~
YBCHHOTI'O ITOKPOBA

Ilo mexuonoeuu u

DpedcuMy opouLenus

HerepLIBHaSI BOoAoOIIOAa4Ya Ha NPOTAKCHUN CE30HA

Bona B yBIaXHUTEIBHOW CETH HAXOAUTCS OCTOSIHHO

Ha NPOTSDKEHNH BereTanuy. Bo3MoXHO MpUMeHeHne Ha
CHUCTEMaX C KOHCTPYKIIUCH, 00CCIIEUUBAIOIICH PEryIupo-
BaHKE (0YaroBble YBIKHNUTEIH) UM CAMOPETYJINPOBaHHE
BOJIONIOJIaYM (BaKyyMHasi)

[Mepuonuueckas BOAOMIOa4Ya Ha POTSHKEHUH CE30Ha

[lepronndecku Mo Mepe NCCYIIEHNUS MOYBHI IO ONpeie-
néunoro nmpenena. Hanbomnee pacmpoctpanena. Tpebyer
[IPUMEHEHHS BOIOBOJOB ITOBBIILIEHHOM MPOITYCKHOM CII0-
COOHOCTH ¢ HEOOXOUMOH apMaTypoit TS OCYIIECTBICHHUS
BO0000OpOTA

VBnaxxHeHue 10 BCEH IJI0IA U, TTOJI0COBOE YBJIQ)KHCHUE

IIpu mponamrHeIX U y3KOPSAHBIX KYIbTYpax (B OCHOBHOM
JUIsl BUHOTPAJHUKOB, SITOJHUKOB U HHTEHCUBHBIX Ca/10B)

JlokanpHOE 0"YaroBoe YBIQXKXHECHHUE

J1J1s1 MHOTOJIETHUX HACAKICHHUHU, TPEAMOYTUTENBHO C I'y-
ctoToit mocaaku meHee S00 kopHel Ha 1 ra (cuctema
CAHUHNPN)

JUis BHYTPHUIIOYBEHHOTO OpPOILIEHMsSI CUHUTAIOTCS
MIPUTOAHBIMH JIETKUE WM CPEAHECYTJIMHUCTHIE MO-
YBbl C MAaJOBOJONPOHHLIAEMBIMU IIJIOTHOCYTIINHU-
CTBIMU TIOYBOTPYHTaMH, HE 3aTOIUISIEMBIE ITaBOIKO-
BBIMH BOJIaMH, C XOPOILIEH BOJOYAEP/KUBAIOIIEH CITO-
COOHOCTBIO U BOZOTIOABEMHOCTEIO.

He pexomennyercss CTpOUTh CHUCTEMBI BHYTpU-
MOYBEHHOTO OPOIICHUSI Ha 3eMJISIX C OJHM3KHM 3a-

JICTAHUEM MI/IHepaJII/I3OBaHHI)IX Fp}/HTOBI)IX BOJ, Ha
3aCONIEHHBIX, COJIOHIIEBATHIX II0YBAX, TPEOYIOIIMX
paccolieHusi U MPOMBIBOK. [l BHYTPHUIIOUBEHHOTO
OpOIICHHUS HY)KHA JOBOJBHO TIIATENIbHAS IJIAHUPOB-
Ka KaKk B HANpPaBJICHUHM MPOKJIAIKH YBIOKHHUTENCH,
TaKk U B HANpPaBICHUM MPOKJIAJKH OPOCHTEIBHBIX
TpyOONIpOBOJOB. YKIOHBI ITPU 3TOM AOJIKHBI OBITH B
npenenax 0,0005-005.

10.1. Cucmema BI10

B cucremy BHYTPHIIOYBEHHOTO OpPOIICHUSI BXOJIIT:
TOJIOBHOW B0J103a00p; HACOCHAs CTAHIMS; BOIOpPETY-
JIUPYFOITHI 010K, OJIOK TIOaYy B CUCTEMY PaCTBOPEH-
HBIX MHUHEPAITHHBIX YIOOPEHWI; pacpenenTeIbHbIN
TpyOOTPOBOJI, pacHpe/eIISFONINA BOLY TIO MOAIIOYBEH-
HBIM YBIIQKHHUTEIISIM; TIOIIOYBCHHBIC YBIKHHUTEIIH,
TMOJIAIOIIME BOY B KOPHEOOUTAEMBII CIION MOYBBI, BO-
JTIOOTBOJISIIIINI adpaIlMOHHBIA TPYOOIIPOBOI M COOTBET-
CTBYIOIIHME COOPYXXEHH M apMarypa Ha HHX; CHCTeMa
JIATIUKOB, OCYIIECTBISIOIINX OOpPAaTHYIO CBSA3b M KOH-
TPOJMPYIOIINX CO3/IaBAEMbIii BOJHBIA PEXKUM B TTOYBE
(puc. 10.2). YBna)xHUTENM W3rOTABIMBAIOT U3 TOHYAp-
HBIX TPyO, M3 KOTOPBIX BOjIa MOCTYIAET B MOYBY Yepes3
CTBIKH, a Takke miactMaccoBbIx miaakux (I'OCT 18599-
2001) u roppupoBansbx (TY 33-1018312-16-90) (Boma
MOCTyTaeT yepes3 oreepcTusi — nepdopanmio). Hanbo-
Jiee PacipOCTPaHEHbI CHCTEMBI C Mep(OpPUPOBAHHBIMA
YBIQKHUTEISIMU, KOTOPBIE 3aKJIaJbIBAIOT HA TIYOUHY
40-60 cm c paccrosiHueM Mexay Humu 125-400 cm
(ontumanphas qmuHa 100-200 M, mquamerp Tpyo 20-

40 mMm). Pacxom BOmbI B TOJIOBHOM YaCTH YBIAKHUTEIIS
0,2-0,6 1/c mpn MuHIMaTEHOM Harope 0,5 M.

T —r=— =
== -

10 g

Puc. 10.2. Cxema cucmemol
BHYMPUNOUBEHHO2O OPOULEHU:

1 — ucmounux opowsenus; 2 — Ma2ucmpaibHblil
mpybonposoo; 3 — HACOCHASL CMAHYUA,; 4 — oyucmHule
coopyscenus; 5, 6, 7 — pacnpedenumenvhbvie,
opocumenvHvle U YeIadcHumenbtvle mpyoonpogoosl;
8,9 — Kon00YbI NepexIUeHUs U CMOMPOBOU;,

10 — 60000m80OHbI adpayuoHHbIll MPYOONPOBOO
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Texnonornueckne cxemsl cucteM BIIO ¢ paznnuHbIMy THITAMU yBIQXKHATENEH puBeeHs! B Ta0m. 10.2.

Taomuna 10.2

AaeMmenTsl cucreM BIIO u TpedoBanusi kK HUM

DIIEMEHThI CHCTEMBI

OcHOBHBIE TPEOOBaHUS K STIEMEHTAM CUCTEMBI M yCIIOBHS TPOEKTHPOBAHUS

HcTounuk OpOLICHUSA

OTKpBITBIE BOJJOEMBI, KaHAJIbI MJIM HAKOTIUTEIH CTOYHBIX BOJ. [IpupoaHbIe U CTOUHbIE
BOJIbI JIOJDKHBI UMETh: MyTHOCTh A0 0,04 1/11, TBepAble YacTHIIbI pasMepoM A0 | M,
MUHepanu3anuio 10 1 r/n

Bono3zabopnsie ycrpoiicTa

Te e, 4TO ¥ JUIsl CUCTEM [TOBEPXHOCTHOTO OPOLICHUS WM JOXK/IeBaHus. [IpoekTupy-
fot cornacuo CHull 2.06.-3-85

Hacocnas cranmus

B OCHOBHOM NpPHUMEHSIOT CTallMOHAPHBbIC HU3KOHANOPHBIE HACOCHBIE CTaHIMU
(BCH 33.2.2.12-87 u BCH 33.2.2.01-85)

Hanopnas pacnipenenurensHas
ceThb

N3 MeTaimyecKkux, acOeCTOLEMEHTHBIX WM HOMMATHICHOBBIX TpyO. [Ipoekrupyror
cormacao CHull 2.06.03-85 Ha mpoeKTHpOBaHNE MEINOPATUBHBIX CHCTEM

AbspanuonHasl ceThb IpeJHa3HAYeHA IJIsl OTBEJC-
HUSI TIOJIMBHOM BOJBI U3 YBIQXKHUTEIBHON U OPOCH-
TEJIbHOM CETU B MEXIIOJUBHOHN NEPHUOJ, & TAKXKE MPU
NEpPEyBIAKHEHUH NIOYBBI BO BPEMs 3aTSDKHBIX JIOXK-
JIell 1 BECEHHETO CTOKA. DTy CETh HCIIONb3YIOT TAKKE
JUISL IPOBEACHUS IPOMBIBOK CHCTEMBI.

K ocHoBHBIM mapaMeTrpaM U DJIEMEHTaAM TeEX-
Huku BIIO oTHOCAT: m1yOuMHY 3a0KCHUS yBIIaXK-
auteneit (0,4-0,6 m), nHamop B yBinaxkuurensx (0,2-
0,5 ™M), ymenpHBIM pacxonm yBmaxkuutens (0,02-
0,33 si/c Ha 100 M qnuHBL), IIUHY yBAaXHUTENS (50-
250 M), pacCTOSIHUE MEXIYy YBIAKHUTEISIMHU WU

ovyaramu yBiaxHenus (I -3,5 m s cucrem 6e3 ecre-
CTBEHHOTO BOJIOYTOpa), MPOAOIKUTENBHOCTD TOIH-
Ba.

KauecTBO moyiMBa OLIEHWBAETCS PAaBHOMEPHO-
CTBIO YBIIAXKHEHUS MO JUIMHE W MEXIY YBIaXHU-
TENSIMH, YBJIaXXHEHHOCTBIO MO MPOQHII0 KOpHEO-
OUTAaEeMOro Cl0sl MOYBbI, INyOMHOW HEyBIaKHEH-
HOT'O CJIOSl TIOYBBI, HATMYUEM MTOYBEHHOM 3po3uHn,
3auJIeHUs] yBIAXHHUTENEH, TIYOMHHOM yTedKH
BOJIBL.

Onucanne TEXHOJIOTHYECKUX CXEM BHYTPHIIOU-
BEHHOTO OPOIIEHHUs IpHBeeHo B Tabi. 10.3.

TexHoI0rn4YecKNe CXeMbl BHYTPHUIIOYBECHHOTO OPOIIICHUS

Ta6muna 10.3

BO/IbI) JOCTUTAETCS COOTBETCTBYFOIHM
PACIONIOKEHUEM CITUBHBIX OTBEPCTHIA

B PETYIIUPYIOIIEM KOJIOIE. YPOBCHb
BO/JIbI HAJT JIPEHAMH, TIPOJIOKEHHBIMU Ha
mryoune 1-1,2 M, 0,6-0,7 m (0,5-0,7 M
[IPY HAJIMYUY [IETIeH, IEPICH UKYJISP-
HBIX PErYIUPYIOIIUM APSHAM, U [1y00-
KOM PBIXJICHHH TIOYBBI)

IOYBaX BBICOKOH BO-
JOTIPOHUIIAEMOCTH C
MIPECHBIMA TPYHTOBBIMU
BOJAMU; Kp: 1,2-1,7MmB
CYTKH

Kparkoe onucanue cxembl IIpumenenue IIpeumymiecrsa Henocrarku
1 2 3 4
Ilymem pezynuposanus yposHs
2DYHMOBBIX 800
3aaHHbI1 Haop (YPOBEHb CTOSHUS Ha ne3aconeHHbIx IonnepsxuBaercs Bricokas nHepunoH-

KOMKOBaTast CTPYKTypa
TIOYBBI IPU OTCYTCTBHU
9PO3HH, YILIOTHEHHS
TIOYBHI U TIOYBEHHOMN
KOPKH. YIIydIiaercs
TEIIOBOH PEXUM ITOUBBI
C BBIPAaBHHBAHHEM I10
npoduimo. Ctumynupy-
I0TCSI a3panusi MOYBHI

1 JKU3HEAEATEITLHOCTD
TIOYBEHHOH MHUKpO(IIO-
PBI, TOBBIIIAETCS TUIO-
JIOPOJHE TIOUBBI

HOCTb: OT TIOJIaYH BOJIBI
B KaHaJ JI0 MOCTYILIe-
HUS €€ K KOPHSIM pac-
TEHUH HEOOXOIMMO TIPO-
JOJDKUTEITFHOE BPEMST;

B CIIy4ae BBIIAJCHUS
JIOKIIST ZUTS TIOHVDKEHHUS
YPOBHS TPYHTOBBIX BOJ
JI0 HOPMBI OCYIICHHS
Tpebyercs 3-12 cyTok

Mawunno-unvekyuonnoe
MeXaHHBHpOBaHHaH mozadya BOJLBI B I10-
YBY Ha 3a[[aHHYI0 ITyOUHY OCYIICCTBIISI-
€TCs C IIOMOIIBIO CIICUAJIbHBIX MAIIUH
1 OPYIUi1 C OZTHOBPEMEHHBIM PBIXJICHU-
eM 1104Bkl. [loJMBHAsS ceTh BKIIOYACT B
ceOs O3EeMHBIC OPOCUTEIIBHBIC TPYOO-
npoBozbl yHoM 300-400 M ¢ paccTosi-

Ha nerkux mouBax
MIPEUMYIIECTBEHHO TTPH
OpOIIEHNUU CTOYHBIMHU
BOJAMH M UX OCAJIKOM

DKOHOMHS BOIBI

(B 3 paza o cpas-
HEHHIO C TIOBEPX-
HOCTHBIM ITOJIMBOM);
XOPOIINE CAHUTAPHO-
TUTHUEHUYECKUE YCIOBHSI
Tpy/a MOJUBAJIBIINKA;

OTCyTCTBHE CEpUITHO
BBIITYCKAaEMbIX MAILIUH U
MEXaHU3MOB
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HueM Mexy runpantamu 100-150 m.
Jasnenue Boabl B cetu 0,5-0,7 MITa.
Mai1HHO-HHXEKTOPHOE OPOLICHUE
IIPY MCHOJIB30BAHUH PA3JIMYHBIX I'H-

JpoOypoB

BBICOKAsI POU3BO/IH-
TEIbHOCTb; BO3BMOXK-
HOCTb BHECEHUSI C I10-
JIUBHOM BOIO# ynoOpe-
HUH; OJHOBPEMEHHOE
PBIXJICHHUE TTOYBBI

Tpanwetino-mpyouamole cucmemsi
VYipouieHHasi, Ipyu KOTOpOi Ha THO
TpAHIIEH yKJIaIbIBAIOT TOMIINHOM
15-20 c™ damruHbl, IUIaK, Kepam3HT,
mebeHb u ap. s npeoxpaneHns oT
OBICTPOTO 3aMIIMBAHKS BOZOTIPOBOS-
LIUH CJI0M CBEPXY HAKpBIBAECTCS MOJINI-
TUJICHOBOM IUIEHKOM MM TosieM. Bony
B TPAHIIEH MOJAIOT U3 OPOCUTEIBHOTO
TpyOOIIPOBO/Ia TPH OTKPBITHH 33ABUXK-
KH.

TpyOuaras cucrema ¢ MOPUCTHIMH
TOHYAPHBIMU WJIH KEPAMUIECKUMHU
TpyOKamu-yBiaxuutensimMu J50-150,
mmHoM 333 MM. Bony B yBIakHUTETTH
MIOIA0T U3 OPOCHUTENBHBIX TPYOOIIPO-
B0JI0B J150-300 mm. [ocryruieHue
BJIard B MOYBY ITPOMCXOAUT YEPE3 MOPHI
1 (Mw) CTHIKH TPyOOK. C mepio CHU-
XKEHUsI QUIIBTPALMOHHBIX ITOTEPH 10
BCEH MMpPUHE TPAHIIEH HA JHO yKJIa-
JIBIBAIOT 9KPAH M3 MOJTUITUICHOBON
TUICHKH, TOJIS U JIP.

Ha Bcex nmouBax; Ha mo-
YBaX C MOBBIIICHHON
(unpTparmeii ¢ mpuMe-
HEHHEM SKPaHOB

[IpocroTa, HEnehuIHT-
HOCTb MaTepHajoB; UC-
I0JIB30BAHHUE TIPOMBILII-
JICHHO HU3TOTOBIIIEMBIX
JIPEHAKHBIX TPYOOK

Bomnbmioit 00beM 3eM-
JITHBIX Pa0oT; yXya-
IICHUE TIOAOPOTUS
IIOYBBI 32 CYET I'yCTOM
CETH TpaHLIEH; Maas
JUIMHA yBJIQKHUTEEH;
HEpaBHOMEPHOE YBIIaXK-
HEHHE ITOYBBI I10 JJINHE
YBIIQXKHATEIS; OOJBIITEe
TIOTEPH BOJBI TIPH TIPO-
KIaake 6e3 sKpaHa

Kpomoeo-enympunousennoe opouienue
B kauecTBe yBnaxxHUTeNEH MIpUMEHS-
10T YCTpauBaeMble B OYBE MOJIOCTH
KPYIVIOTO MOMEPEeYHOro Ce4eHus —
kpoToBuHBL. KpotoBunsr &80-150 MM
Hape3aroT CIelUalbHbIMU KPOTOBa-
TessIMHU 0€3 OTPBIBKH TpaHel. Jis
TIOBBILICHUSI CPOKA CITYKOBI KPOTOBUHBI
MOYKHO 3aKPEeIIsATh EMEHTOM, KUJI-
KHM CTEKJIOM, BUOPOYINIOTHEHHEM,
TEPMHYECKHM CITIOCOOOM, pacTBOpaMH
MIOJIMMEPOB U JIp. (MMeeTCsl psizt IKCIIe-
PUMEHTAIBHBIX IPOPAOOTOK)

Ha CpE€AHUX U TAKECIIBIX
IJIACTHYHBIX IMTOYBAX

[IpocroTta ycTpoicTBa;
HU3KHC KalUTAIbHBIC
3aTpaThl; BO3MOKHOCTh
MOJIMBA HEOCBETIICHHBI-
MU CTOYHBIMH BOJIAMH U
UX 0CAJIKOM, )KHBOTHO-
BOTYCCKHMHU CTOKAMHU

HeorpaboranHOCTh TEX-
HOJIOTHH; OTCYTCTBHUE
CCPHUIHBIX MAIIHMH U
o0opynoBaHus

Ouaeosvie gepmuKanbHbie CUCTEMbl
Bxurtouaror B ceOst CKBaXKHUHBI HITH
KOJIOAIIBI C TIOPHCTHIM 3aTIOTHUATEIEM,
COCIMHEHHBIE MEXTy co00i opocH-
TEJTBHBIMH TPYOOIIPOBOIAMHA

st opouienust caoB

DKOHOMHUS ITOTHUBHOM
BOJIbI; BEICOKAs TIPOU3-
BOIUTEIHHOCTE; BO3-
MOKHOCTB TIOJIMBA Ha
ykionax g0 0,01; co-
KpaleHue moTpeOHOCTH
B TpyOax

TpynoeMKoCTb CTpOU-
TEJILCTBA C BBICOKUMH
3aTparaMy pyqHOro Tpy-
J1a; 3aWJINBAHUE yBIIaXK-
HUTEIEH

Cucmembl ¢ nOIUIMULEHOBLIMU
VBIAACHUMENAMU

Hawubonee nepcriektuBHEL [IprMensioT
IaaKue ¥ ToGppUpOBaHHbIC YBIIAKHH-
tenu J20-40 MM ¢ Toueuroi (1-2 Mm)
WK 1eneBoit nepdoparyeit (muprHa

Ha Bcex nousax; npu
MOBBIIIEHHOW BOJONIPO-
HULIAEMOCTH — C yKJIaJl-
KO 5KpaHa

JlocTarouHble HaIOPhI
B opocuTtene 1-2 m. Ha-
JIeKHOCTb COCIMHEHUN
YBJIGKHUTEIIEH C OPOCH-

bonbmas norpedHOCT
TPYO-yBIKHUTEICH

(2,5-8 TeICc. M Ha 1 ra) B
3aBUCHMOCTH OT KYJIb-
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Ipoooncenue maon. 10.3

1

3

4

2 MM, ainHa 45 mu, mar 350 mm) ¢ 3a-
KIajakoi Ha rryouny 40-60 cM. Boma B
YBIQKHHUTENH TTOJJACTCS U3 OPOCHTEIb-
HBIX TPYOOIIPOBOIOB

TEJIeM; JIOJITOBEYHOCTb;
BO3MOKHOCTH MPOMBIB-
KH T10]] TTOBBIIIICHHBIM
HaIropoM; HaJlM4ue Mmpo-
MBIIIUIEHHO BBITyCKae-
MBIX TPYOOYKJIaI4HKOB
JUTs OeCTpaHIICHHOM
VKJIQJIKH YBII&KHUATEICH

TYpHI ¥ TUTIA [TOYBHI.
VYiiamka Tpyo-yBIax-
HUTEJIEH CEeNTEXHUKON

TexcmunbHble Mamvl 6HYMPUNOYEEHHO-
20 opowenus ECO Rain®
Marepuain:
MTOBEPXHOCTh — MOJUIPOITHICH
250 r/m?* pyHa;
MTOKPBITHE TPYOBI — TOIMHIIPOTIIIICH;
II0B — MOJIUIPOIHUIIEH;
0CHOBa — TosmmpornieH 250 r/m? pyHa.
Pa3mepsr (B pynoHe):
0,8 x 75 M = 60 M?%;
HapyXHBIH nuametp — 1,2 m;
BHyTpeHHuUH — 0,4 M;
mmpuHa — 0,42 M.
BnaroyzaepskuBatorasi criocoOHOCTb —
4 1 Ha M.
Pabouee naBrneHue (BXOIHOM Mar) —
1-4 6ap.
Maxkc. amuHa B 3aBUCHMOCTH OT PeJibe-
¢da mectHoCTH U naBneHus — 140 M.
Macca na 1 Mm%
cyxue — okosio 1000 r
BJIQ)KHBIC/HACKHIICHHBIE — OKOJIO
5100 r.
KanenpHas TpyOKa: BHyTpEHHHN Jna-
MeTp — 16 Mm,
BHEIIHUH — 33 MM, paccTOSHHE MEXKTY
KameJIbHBIMU TpyOKamu 35 cM.
KaneapHuIip1 ¢ KoMIieHcaIuel TaBIcHus;
paccTosiHUE MEXKTy KarelIbHUIIAMU —
33 cMm.
KonnuecTBo BofbI Ha KaleIbHUILY —
2,2 /4.
Pacxon Boztbl Ha 1 M2 — okosto 18 51/g

B OCHOBHOM TEKCTHIIb-
HBbIC ITOJIMBHBIC MAThI
ECO Rain® ugeanbto
TOAXOJISAT JIJIsl OpOIIIe-
HUSI Ta30HOB U CaJI0B.
JlaroT BO3MOXKHOCTD
npodeccroHatbHOrO
OpOIIICHHS Ha CIIOPTHB-
HBIX TIOJISIX, KPBIIIAX,
CKJIOHAX

D¢ddexTuBHBI IpH HE-
XBAaTKE BOJIBI

Maino HNPUMCHUMEBI B
ITPOMBITIJIEHHOM IIPO-
H3BOJCTBC Ha OOJIBILINX
mIomanax

Cucmema xanenvoHo20 6HYMpPUNOUGEH-
noeo opowenuss ROOTGUARD®
CuctemMa KaneiabHBIX TPyO pacmona-
raercst Ha 10-70 cM HIKE TITyOUHBI
00pabOTKH TTOYBBI, B 3aBUCUMOCTH OT
KYJIBTYPBI.

Jist moOBIX KyJTb-

Typ. TexHonorus
ROOTGUARD® mnpe-
JIOXpaHSET KareJIbHUIIBI
OT MIPOHUKHOBEHUSI KOP-
HEeW [OCPEACTBOM JIJTU-
TEJILHOTO YIIPABIISIEMOTO
BBIACJICHUA B IIOYBY JIO-
KaJBbHOTO HHIHOUTOpa
pocra xopueii Treflan®

Paccuutana Ha pabory
B TeucHue 10 et u 60-
Jiee, UMest BCE MTPEUMYy-
IIECTBA KareJIbHOTO

1 BHYTPUIIOYBEHHOTO
OPOIICHHUS.

[Tpoxiaaka TpyoOK

T0JT 3eMJICH OCyIIeCT-
BJISIETCSI IPU TTOMOLIH
CHCIHATBHBIX TPUCIIO-
coOJIeHH, HATTOMUHATO-
LUX 110 KOHCTPYKIUU
KaleneyKiaauuK (B
JlalibHEWIlIeM HE BOCTpe-
OOBaHBI).

[upuHa KOHTYpa YBIaKHEHUSI IPU TTOJIUBE CEIILCKO-

TSDOKCIIBIX, OJIA (bp}/KTOBBIX CaJIoB 1 BUHOTPAaIHUKOB

XO3HCTBEHHBIX KyJabTyp u3mensercs ot 0,8 1o 1,1 M  mmMpuHa KOHTypa YBIaKHEHMsI HAXOAUTCS B TEX ke

Ha JIETKUX U cpeaHux noysax u ot 1,1 mo 1,3 M — Ha

192

npezenax.



Pexomennyemeie B/O  «Coro3BoampoexT» pac-
YETHBIE MapaMeTPbl 30HBI YBIAXHEHHS TOYBBI LIS

YBIIOKHUTEJICH pa3IMyHbIX TUIIOB IaHbI B Ta0d. 10.4,

PexomenayeMble pacyeTHbIe apaMeTPbl YBJIA:KHeHUs No4BOrpyHTa npu BIIO

a BOIHO-(U3NYECKHE CBOWCTBA TOYB W BEIHMYUHEI
siemMeHToB TexHukyu BITO — B ta6im. 10.5.

Ta6muma 10.4

IT.
OJIMITUIICHOBBIE TIEP(HOPUPOBAHHBIE Kporossie yBaxsmTens
. YBIQXKHUTENN
MexaHuuecKuii coctan
[IMpUHA KOHTY- | [IyOWHA KOHTY- | PAcCTOSIHHE | INMPUHA KOHTY- | NIyOMHA KOHTY- |  pacCcTOSHHE
MOYBOIPYHTA
py pa YBI@KHEHUs | pa YBIQKHEHHUs | MEKIY YBIaX- | pa YBI&KHEHHS | pa YBIAXKHECHUS | MEKILY YBIIaK-
B, M H,m HHTEJSIMH d,, M B, M H,m HMTEJLIMA d,, M
Ilonesvie kynomypoi
CyriiHKH:

JIETKHE 0,8 1,5 1,0 0,8 1,5 0,8

cpenHue 1,0 1,4 1,2 0,9 1,4 0,9

TSIKEIIbIC 1,1 1,3 1,3 1,0 1,3 1,1

I'munbl 1,3 1,2 1,5 1,1 1,3 1,2

Ipumeuanus. 1. Kitaccudukaiys o4BorpyHTOB 110 MEXaHHYECKOMY COCTaBy BBINOIHEHA 110 MeToxy KaunHCKoro.

2. TIpu NpUMEHEHHUHU JICHTOYHOTO SKpaHa 0] YBIQKHUTEISIMH PACUCTHBIC ITapaMeTpPbl 30HbI YBIAKHEHHS M3MCHSIOT: IIHPUHY
KOHTYpa M PACCTOSIHUE MEXY YBIKHUTEISIMU YBENNInuBatoT Ha 15-20%, rmyOuHy KoHTypa ymMeHbIaroT Ha 20%.

3. JIyist IIUPOKOPSAHBIX KYIBTYp (TaJbMETTHBIN caJl, BAHOTPAJHHUK H JIp.) IIPEyCMaTPHUBAIOT 110 OJJHOMY-/IBa YBIAKHHUTEIS Ha PSJT
CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYD.

4. CTOYHBIMH BOJaMH JIOITYCKACTCS MOJIMBATh TOJBKO MOJIEBbIC KOPMOBBIC KYJIBTYPBL.

PacyeTHbie mapaMeTphl Ul MAIBMETTHBIX Ca/I0B U BUHOTPAJHUKOB 3aBHUCST OT MEXaHHUYECKOTO COCTaBa
MOYBOTPYHTOB (cM. Tabm. 10.4).

Tabmuna 10.5

Bonno-¢u3snyeckue cBoiicTBa NOYB U BeJIMYHMHA 3J1eMeHTOB TexHuku BITO

MexaHHYeCKH COCTaB MOYB
[Tapamerpsl JIeTKHe cpenHe- TsDKEIIbIE
TIIMHUCTHBIC
CYINIMHUCTBIC CYITIMHUCTBIC CYITIMHUCTBIC
CpenHee ynenpbHOE BIUTHIBaHUE HA | M yBITaxX-
HUTENA:
M3/q 0,0112 0,0009 0,0065 0,0047
a/c 0,0032 0,0025 0,0018 0,0013
Koahdumment, xapakTepu3yronuii BIarompo-
BOJHOCTB B MPENEIIaX KOHTYpa YBIAKHCHUS IPU
Braxnoctu W, >W, (0,8-0,7) 0,074 0,065 0,053 0,044
AKTHUBHASI BIIATOEMKOCTB, M>/M> 0,06 0,062 0,06 0,058
TopuzonranbHOE nepeMelIeHne BiIaru, M 0,4 0,45 0,49 0,52
[[IupuHa moNIepeyHNKA 30HBI TIOJIHOTO HACKIIIE-
HUS TIpH quaMeTpe yBiaxautens 32-40 mm, M 0,36 0,3 0,26 0,24

Pexomennyembie B/O «Cor03BOANPOEKT» IMHBI YBIAKHUTEICH Pa3MTUYHBIX THIIOB B 3aBUCUMOCTH OT
YKJIOHAa MECTHOCTH NpuBesieHs! B Tabi. 10.6-10.8.
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Taomuua 10.6

I[J]I(IHa MOJTHITUIICHOBBIX yBJIa)ICHHTeJIEﬁ B 3aBHCUMOCTH OT YKJIOHA MECTHOCTH

Pa3HOCTh reose3ndecKkux .
. PacxoJ1 B TOJ10BHOM yacTu
VikioH JnuHa yBIaXKHUTENEH, M OTMETOK B Ha4aJyie U B KOHIIS
YBIQKHUTENS, JI/C
YBIQKHUTENS, CM
0,001 200-250 20-25 0,2-0,25
0,002 200-250 40-50 0,2-0,25
0,004 200-250 80-100 0,2
0,006 120-160 72-96 0,1-0,15
0,008 80-160 64-96 0,06-0,1
0,010 60-90 60-90 0,05-0,07

Tabmuua 10.7

J1nHa opoCcHTEIbHOT0 TPYOONIPOBO/A C MIOPUCTOI 3aCBINKOI M PacCTOSTHHE MEKAY KOJIOAAMHU HA HEM
B 32aBHCHMOCTH OT YKJIOHA MECTHOCTH

. Pa3HOCTB reofe3ndecknx
Jnuna opocureneit, M Paccrosinue Pasnocte Mexay ormeT-
OTMETOK B OPOCHTENE, CM
Vknon MEXLy KOOI KaMH JIEBOTO U TIPABOTO
JIEBOTO OT IpaBoro oT JIEBOTO OT KO- IPaBoro oT .
[aMH, M opocHTenei, cMm
KOJIOZIA KOJIOZILA Jo11a KOJIOZILIA
0,000 150 150 300 0 0 0
0,0001 150 150 300 +1,5 -1,5 3
0,0002 150 150 300 +3 -3 6
0,0003 150 150 300 +4.,5 -4,5 9
0,0004 150 150 300 +6 -6 12
0,0005 150 140 290 +7,5 -6 13,5
0,0006 150 140 290 +9 -84 17,4
0,0007 150 130 280 +10,5 9,1 19,6
0,0008 150 120 270 +12 -9,6 21,6
0,0009 150 110 260 +13.,5 -9.9 234
0,0010 150 100 250 +15 -10 25

Tabmuma 10.8

I[J'll/ll-[a KPOTOBOI'0 YBJAKHUTEJISI B 3AaBUCUMOCTH OT YKJIOHA MECTHOCTH

Pa3HoCTh reoe3ndecKux .
Jmaa Pacxon B ronoBHOI1 9acTu
Vkion . OTMETOK B HayaJie ¥ B KOHIIC
YBIOKHUTENCH, M YBIQKHUTEIS, J1/C
YBIQKHUTENS, CM

0,001 200-220 20-22 0,45-0,5
0,002 200-220 40-44 0,4-0,45
0,004 200-220 80-88 0,4-0,45
0,006 150-190 90-144 0,35-0,4
0,008 110-140 88-112 0,25-0,35
0,010 80-100 80-110 0,15-0,25
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PacueTnblie mapamMeTpbl TPYOUATHIX MOJHITHIECHOBBIX yBIAKHUTEelH mpu Ah=0,3 m

(mo nannsiM BHUH «Panyra»)

Ta6muna 10.9

VienbHEI pacxos Yiion
Juametp TpyO
BIIMTBIBAHUS BOIbI
d, (d,), Mm y 0,01 0,007 0,0055 0,0035 0,0015 0,0001
T04BOI ¢, n/(c-Ta)
21 (25)
0,0018 1o 102 u = o -
0,21 0,19 0,17 0,16 0,14
101 90 84 76 68 62
0,0021 0.21 0.19 0,18 0.16 0,14 0,13
86 77 73 66
0,0025 025 013 018 0 _ _
78 79 66 61 35 L
0,0028 0.22 02 0.19 0,17 0,16 0,14
69 63 59 55
0,0032 022 0,2 0,19 0,18
28 (32)
0,0018 - 205 58 o o o
0,37 0,34 0,29 0,25 0,21
178 164 143 120 104
0,0021 - 0,38 0,35 0,3 0,25 0,22
116 116 116 116 116
0,0025 - 0’21 0’21 0’21 0,21 0,21
152 140 123 105 97
138 122 113 101 88
0,0032 0.44 0,39 0,36 0,32 0,28 j
231 182
0,0018 0.42 0,33
256 204 164
0,0021 - - B 0,54 0,43 0,35
257 219 177 146
36 (40) 0,0025 0.64 0,55 0,4 0,37
231 198 162 135
0,0028 0,65 0,56 0,46 0,38
229 205 177 146 123
0,0032 0.72 0.66 0,57 0,47 0.4

Ipumeuanue. B uncnurene — npeesnbHas 1IMHa yBIOKHUTENS [, M; B 3HAMEHATENIE — PACXOL YBIAKHUTENS ¢, JI/C.

10.2. F'mapaBnuyeckumn pacyet TpybonpoBoaos cuctemnl BINO

Pacxon (1/c) yBIaXKHUTEIBHOTO TPYOOIIPOBOJIA
OTIPENICTISIOT 10 opmyJie

th = qh lh ’

(10.1)

IJIE ¢, — PACXOJl BOJIbI, MOCTYIAIOUIEH B MOYBY C
1 M yBIAXHUTES, JI/C (OMPENEISIOT IO TaHHBIM U3bI-
ckanuii). OpUEeHTUPOBOYHO IS Pa3IMYHBIX TOYB MO-

b o Qh-3K%0,
pz

3K2qh

XeT ObITh NpuHAT 110 Tab. 10.5; lh — JUIMHA yBIIaX-
HUTEIIS, M.

[Torepu (M) Mbe30METPUUECKOTO HAMOPA B YBIIAXK-
HUTEJIBHOM TPYOOIpOBOIE:

(10.2)

195



e Qm — pacyeTHbIN (WM 3a7aBaeMblii) pacxon

YBIaXHUTEN, JI/c; K — Moaynb pacxona, Jji/c,
K =SCJR (S — nnomans MBOTO CEUeHHs YBIIAK-
auresst, Mm%, C — kosdpdunuenr Ilesu, m*/c; R — ru-
JPABIUYECKUI PasinyC, M); [, — YKIOH YBIQKHUTE-
JIsl.

PacueTnbIe mapamMeTpsl TPyOUATHIX TOTUITHIICHO-
BBIX YBJIQXKHUTEIEH ¢ TIeneBoi nepdopalei mpuse-
neusl B a0 10.9.

Pacxon B romoBe opocuTeis paBeH CyMME pac-
XOZI0B MOJIKJIFOUEHHBIX yBiaxHuTenel. [lotepu nbe-
30METPUYECKOTO HAmopa B OPOCHTEIBHOM TpPy0O-
MIPOBOZIC HE JOJDKHBI MpeBhImarh 30% Hamopa B €ro
TOJIOBHOM YaCTH.

B o6mem Buae morepu Hamopa (M) B OpOCHUTEINE
MOTYT OBITh BBIPAKEHBI 3aBHCUMOCTHIO

hf _ (Q} -3Q,i,K*)a,
3K*Q,

e Q, — pacxoi OPOCHTENs, JI/C; i, — YKIIOH Opo-
cutens; K — Momynb pacxona, cMm. popmymy (10.2);
@, — PacCTOSIHUE MEKITY YBIQKHHUTEISMH, M.

UYucno yBiaXHUTENEH, MOJBEIICHHBIX K OpPOCH-
TEJILHOMY TPyOOIIpOBOAY:

n,=0/0,. (10.4)

B ciryuae TeneckonmMyeckoro OpoCUTENs pacyeThl
BBINOJIHSIOT IIOCJIE0BATENbHO Il OTAEIBHBIX €ro
YYacTKOB.

(10.3)

10.3. PacueTt pexuma BI1O

K snemeHTaM pexxuma OpOIICHHsI OTHOCSITCS: €11~
HUYHas (yaelnbHas) oJuBHAs HopMa (00BEM BOIBI B
pacueTe Ha €IUHHILY JJTUHBI YBIAKHHUTENSA, HEOOXO-
JUMBIH JiJ1s 00pa30BaHUs B IOYBE KOHTYpa yBIIAXKHE-
HUS C 3a/IaHHBIMU MTApaMETPaMHU), MOJIMBHAS HOPMA,
MPOIOJKUTEILHOCTD TIOJTHBA.

EIMHUYHYTO TTOMTUBHYIO HOPMY (M>/M) BEIYHCIIAIOT
10 YPaBHEHUIO

m, =0,65d B(FC,—V,), (10.5)

rie d  — pacueTHas yOuHA MPOMaYuBaHUsA TPYH-

Ta, M; B — cpeHssl IMPHHA TIOJI0CH! YBIOKHEHUSI, M;

FC, — HauMeHbIIas BIaroeMKocTh | M® pac4eTHOTO

CJ10sl OUBbI, M*/M*; V, — oObeM Biaru B 1 M’ pacuer-

HOTO CJIOSl MOYBHI Mepesl moiusoM, /v’ V= 0,7-
0,8FC,.

[TonuBHas HOpMa B pacuere Ha 1 ra opomaemMoin
mIomaau, m>/ra:

m = 0,65d B(FC,-V, )ln, (10.6)

e [, — IIMHA YBIAKHUTENS, M; 11, — YMCIIO yBIIaX-
Hurenen Ha 1 ra.

ITpu monuBHBIX HOpMax Oosiee 500 m*/ra mpoBo-
JIAT J[Ba MOJIUBA MOJIOBHHHOW HOPMOW C MHTEPBAJIOM
MEXJly HUMHU 00Jiee TPeX CYTOK.

[TponomKUTENHLHOCTD MOIUBA (4):
L d, 1m2(1,1...1,15)
Z]‘, b;
1

(10.7)

rie d — pacdyeTHas NIyOMHA MPOMavyMBaHMS MO-
i

4BOrpyHTa, M; 2.U; — CPEHsiss CKOPOCTh BIUTHIBA-
1

HUS BOJBI TIOYBOM 3a mepuon BpemeHu ot 1 mo 12 u
npu Hamope 10 1 M (OIpeaessatoT MO0 KPUBBIM BITUTHI-
BaHUs), M/4.

[Ipy Hanuuuy SKpaHa MOX YBIAKHUTEIEM KO3(-
uuuent npu d yBenmuusarot Ha 10%.

MuHHMaNbHasT TPOJOIKUTEIBHOCTD MEKIIOJINB-
HOTO Tnepuosa (CyT.) A OTJENBHBIX CElIbCKOX03MH-
CTBEHHBIX KYJBTYp COCTaBIISET:

At =m/d (10.8)

rae d — CPelHECYTOUHBIA AEYUIMT BOAOMIOTPE-
OneHus 3a JeKagy C MaKCHUMAJbHBIM 3a BErE€TaLHIO
BOJIONIOTPEOJICHUEM CEIbCKOXO3SIHCTBEHHOW KYJBTY-
pbI, M*/Ta B CyTKH.

10.4. ABTomaTtusauua cuctem BINO

Ha cucremax BIIO pexomenayeTcst aBTomMaTHye-
CKO€ yTIpaBJIEHHUE MOJIMBAMH C IPOTPAaMMHBIM YIIPaB-
JIeHHeM (Ha OpOIIaeMbIX IUIOMAASIX, He MPEeBBIIat0-
mux 50-100 ra) wim ¢ yrmpaBJIeHHEeM TP UCTIONB30-
BaHUM marTdyukoB (s romanei 6osnee 100 ra). B
TIOCIIE/IHEM CITy4ae YIPaBIISIONINEe KOMaH bl (POPMH-
PYIOTCSI HA OCHOBaHUM KOMIUIEKCHOH 00paboTKK Ha
OBM nocrynaroiieii 0T 1aTYMKOB UHPOPMALIUH, CO-
JieprKalel CBeICHUS O Pa3iIMyYHBIX (haKTopax OKpy-
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JKaIoLEeH cpefibl, MOUBbI, KU3HEACATCIBHOCTH pPac-
TEHUM.

[IpunnunuanpHas cxeMa aBTOMATHU3AIMH CUCTE-
MBI BIIO ¢ snmeKkTpudecKuMu JIMHUSME YTIPABICHUS
npuBenieHa Ha puc. 10.3.

O6opynoBaHue JJis aBTOMaTHYECKOTO yIpaBiie-
HUS TTOJIMBAMH BKJIFOYACT B CE0sl MHIMKATOP BCACHI-
Barorero nasnenust (MB]l), HopManbHO 3aKphITOE
3anopHoe ycrpoiictBo (I'3Y), cocrosimee u3 3amop-



HOTO THUIPOYIIPABISIEMOTO KJIariaHa ¢ MeMOpPaHHBIM
MPUBOJOM M DIIEKTPOTHIPABIMYECKOTO KJIaraHa
(KOT'), ycrpoiicTBa NpOrpaMMHOIO YNpPaBICHUS
(VIIY). Unnukatop BCachIBAIOLIETO IABJICHUS CO-
CTOUT U3 CTAHAAPTHOIO TEH3UOMETPA U DIIEKTPO-
KOHTakTHOro Bakyymmerpa (OKB). Ha Bakyymme-

i

Tpe YCTAHABIMBAIOT BEPXHUU W HWXXHUU MOPOrU
OTPULIATENBHOTO JaBJIECHMS, COOTBETCTBYIOIINE 3a-
JTaBa€MbIM BEJIWYMHAM BIa)XKHOCTH TOYBBI B HaJaJe
U B KOHIIE I10J11Ba y4yacTKa. Ha KOHTpOnbHOM y4acT-
K€ OpOIIaEMOro IOJA PACIIONaraloT He MEHee Tpex
NB/I.

/
r3y 1 h nKari iy 2 (JP-CKSF 2
L o

/ 3
© O o
K3ar 4 K3ars
ray 4 Y Oy
i
2 2/
A
/4

Puc. 10.3. Cxema opocumenbHO-y81aHNCHUMENbHOL CemU U 2NeKMPUYECKUX TUHUL YIPABTIeHUs.:

1, 2 — pacnpedenumenvhwiil u 0OpoOCUMeENbHLIL MPYOONPOBOObL; 3 — NONUIMULEHOBLE VELANCHUMENU,

4 — gooocbopno-copocHotl mpybonposod; I'3Y — eudpoynpasisiemoe 3anopHoe yempoucmeo;

KOI' — anexmpoeudpoynpasisemviii kranaun, YIIY — ycmpoticmeo npoepammmnozo ynpasienus;

UBJ[ — unouxamop 0asnenus NO48EHHOU 61A2U;

YCTpoHCTBO MPOrpaMMHOTO YIIPABICHUS BKIIIOYA-
€T B ce0s 33JaTYMK MPOrpaMM, MPorpaMMarop, Tau-
MEp, KOMMYTAaTop, UICTOYHUK NNUTAHUA.

3armopHoe yCTPOHCTBO M JIEKTPOTHAPOYTIPABIIIC-
MbI{ KJIalaH MOMEIIA0T B TOJIOBHOW YaCTH OPOCHUTE-
JIs1, B KOJIOAIE, & YCTPOHCTBO MPOTPAMMHOTO YIIPaB-
JICHUS — B OJIHOM U3 KOJIOJIIEB HA yYACTKE.

Komanna Ha Hayano moiuBa MNpU TOCTHKCHHUU
OTIPEICIICHHOTO HIDKHETO TIOpOTa YBIAKHEHHS II0-
4yBbl Toctynaet oT MBJI npu 3aMblKaHUU CTPEJIKON
BaKyyMMeETpa IEMU AIEKTPHUECKOTO TOKa; IEKTPO-
THJIPABIMYECKU MEMOpPaHHBIN KIIalaH OTKPHIBACT-
cs, B OPOCUTEIbHO-YBIAKHUTEIBHYIO CETh IOCTY-
nacT BOJa, HAYMHACTCA I10JIUB. ITonus OpoBOAAT OO
HaCBIIIIEHNS OYBBI BJIArO# JIO 3aJaHHOU BEIWYHHBI,

AUII — axkymyasmopuwiti UCTOYHUK NUMAHUS

B pe3yJbTare Yero BCAChIBAarollee IaBICHHE TOYBBI
CHIDKAeTCsl 10 MHUHHMMAJBHOTO 3aJJaHHOTO TIpeena,
MIPH ATOM CTpEIKa BaKyyMMETpa 3aMBIKAeT KOHTAKT,
MoJlaeTcsl cUrHai Ha BeIKToueHne ['3Y mepBoro u
BKJIIOUCHHE BTOPOTO y4acTKa, ¥ TaK Jajee B o4epen-
HOCTH, 337aBaeMoH 1o nporpamme. [Ipomomkurens-
HOCTB I0JIMBA BCEX Y4acTKOB onuHakoBas. [locie mo-
JIMBa BCEX YYaCTKOB CHCTEMa aBTOMATUKHU MPUXOIUT
B MICXO/IHO€ COCTOSIHHE JIJIsl IPOBEACHNUS CIIEAYIOIIe-
0 LMKJIa [0JIMBA.

ABTOMaruuecKoe yrpaBieHHe OCOOeHHO 3(dek-
THBHO I NIOJIMBOB C HCIOJIB30BAHUEM >KMBOTHOBOJ-
YECKHX CTOKOB, TaK KaK MO3BOJISIET 3HAYUTEIBLHO YIIyd-
UINTh YCJIOBHUS TPyAa U 00ECHeYUTh COONIONCHHE TH-
TMEeHNYeCKUX TPeOOBaHUH NIpH paboTe MOTHUBAIBIIUKA.

197



10.5. TexHONorMM u TexHU4YecKue cpeacTBa yknaakm tpyoonposogos cucrtem BIMO

s mpoxiaaku TpyOONIpPOBOJOB MarucTpagbHON
U PACIpEEeNIUTENBHON CETH, a TaKkKe a’dpalluOHHBIX
cucreM BIIO ucnonn3yloT 0OBIMHYIO TEXHOJOTHIO
TEXHUKY JUIA TIPOKJIAJIKA U MOHTa)Ka 3aKPBITHIX TPY-
0OIPOBOIOB.

[Ipoknanka MONMATUICHOBBIX YBIAXKHUTENEH C
OJJHOBPEMEHHOM UX nepgopanneii BemoaHsercs oec-

TpaHeinsM Tpyooykiagunkom HBY-IIT, a ¢ yxnan-
KOW IUIEHOYHOIO dKpaHa noj yBiaxunurenem — HbY-
IITD (puc. 10.4, Tadn. 10.10). B xauecTBe yBIaKHU-
TeJel UCTIONB3YIOT TNIaKOCTEHHBIE O3 TUICHOBBIE
Tpyobl J20-40 MM ¢ TOJIIMHOM CTEHOK 1,5-2 MM
(I'OCT 18599-2001), rodpupoBaHHBIE — C TONITUHON
crerok 0,7-0,9 MM, mmuHOM OyxThI 10 200 M.

Puc. 10.4. Hasecnoil becmparnweinviii mpyooyKiaouux:

a — cxema HEY-IIT: 1 — nootc ¢ Openepom; 2 — nanpasiarowas mpyoa,; 3 — pama, 4 — pepma;

5 — kamywika pasvemnas; 6 — neppopamop; 7 — mpococuopasIuteckull Mexanusm,

0 — pabouuti opean HEY-IIT: 1 — ocnoeanue; 2 — naxnaoka; 3 — Openep; 4 — mpyba nanpasiaowas;

5 —wapnup; 6 — pabouuti opean HEY-IITO: 1 — sxpan uz noausmuienogou nieHKu;

2, 4 — 2opuzoHmanbHbLL U 6EPMUKATLHLIU HOJICU; 3 — OpeHep; 5 — Kamywka OJisi NIeHKU,

6 — Hanpasasiowas mpyoa; 7 — niacmuna pazoeiumenvias (ghopmosamens)

VYBITaXXHUTENN YKIQAbIBAIOT Mepdopamnueldl BHU3.
[epdopanuro BeimonHsIOT ¢ maroMm 350 MM B BUjIE
mienei UIMHON 45 MM, MUPUHON 2 MM C TIOMOIIBIO
MacCUBHOTO WM aktuBHOTO HOXa (puc. 10.5). Ilep-
(hoparop ¢ TaCCUBHBEIM HOXXOM MOKET OBITH ITpPUME-

HEH TOJIbKO TP YKIIaJKe IIAaJKUX MOJUITUIEHOBBIX
TpyO-yBIaXKHHUTENICH, C aKTUBHBIM HOXKOM B BHJE
¢bpe3bl, Bpalaromieicsl oT THAPOMOTOpa — Ha TIaj-
KHX U TOQPUPOBAHHBIX TPYOax-yBIaKHUTEISX.

Puc. 10.5. I[lepghopamop ons norusmunienosvix mpyo:

a — nepopamop ¢ HoxHce8bIM PaAbdOUUM OP2AHOM HA IKCYECHMPUKOBOM MeXaHume O eNAOKUx mpyo;
0 — nepghopamop ¢ (peseprvim pabouum 0peaHoM 1 NPUBOOOM OM SUOPOHACOCA
Ha IKCYeHmpuKe 0718 2NAOKUX U 20PPUPOBAHHBIX MPYD;

6 — MOOEPHU3UPOBAHHDBLI Nephopamop ¢ hpe3epHbiM pabouuMm Opeanom u nPUEOOOM

om 2udpoHacoca Oisi 2LA0KUX U 20QPUPOBAHHBIX MPYO
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Tabmuna 10.10

Texnudeckas xapakrepucrtuka HBY

HBY-NIT | HBY-NTI
Tun Hagecnoit
Knacc arperarupyemoro
TpaKTopa, TC 6,0 6,0
Pabouas ckopocTh, KM/4 2,4-4,0 2,4-4,0
TpaHcniopTHasi CKOPOCTb,
KM/4 6,45
[Tpou3BoaUTENEHOCTD B
Yac YuCTON paboThl, M 800 600
JIOpOXKHBIN IPOCBET, MM 400
I'myOuHa 3aKIaaKu Mmoau3-
TUJICHOBBIX YBIXHUTEICH
B MTOYBY, MM 450-600 450-600
Huametp TpyObI-
YBITQXHHUTEIS, MM 20-40 20-40
Tonmmna TpyObI-
YBIQKHUTEIS, MM 1,5-3,0 1,5-3,0
lar nepdopaunu, Mm 350 350
Mupuna nepdopannu, MM 2,0-2,5 2,0-2,5
JmHa iepdoparii, MM 45-50 45-50
MuHHUMaIBHOE PacCTOs-
HHUE MEXK/1y yBIaKHATEIS-
MH, MM 1250 1250
[InpuHa MOMUITHICHOBO-
IO 3KpaHa, MM - 700
Tonmuna nuesku (3xpa-
Ha), MM - 0,2
VYnpapneHue MalmuHON T'unpasnuyeckoe, ¢ momo-
IIBIO PEIYArOB TPAKTOPHOTO
pacIpenenuTess

VYnenbHOE AaBiIEHNE HA T10-
9By, KI/CM? 0,52
lNabapuTHbIe pazmepsl 6e3 | 3600x1195x | 3500x2100x
TpaKTOpa, MM x4550 x3000
Macca tpyOoykiaunka,
KT 930 1100
UuCcneHHOCTh 00CTYKH-
BAIOILIETO TIEPCOHANA

TPAKTOPUCT 1 1

Ha 1oIcOOHBIX orepa-

LUASIX 2 2

VBRaxHuTenu MMPpUCOCOUHSIOT C O,I[HOﬁ CTOPOHEI K

OpOCHUTEITIO, C IPYTrOd — K BOIOOTBOIHOMY adpallioH-
HOMY TpyOompoBoay. CoequHeHHEe BBITIONHSIOT pa3-
muaHeIMA criocobamu (puc. 10.6): gyepe3 coenwHH-
TEJNLHBINA MITYIEP WU HEMOCPEACTBEHHO B MPOCBEP-
JICHHOE OTBEpCTHE B TPyOOTpoBOJie. B 3aBHCHMOCTH
OT TPeOyeMOro pacCTOSTHUS MEXK/Ly YBIaKHUTEISIMHU,
3aBUCSLIETO OT OPOLIAEMOU KyJIBTYPBI U TUIIA ITOYBBI,
Ha 1 ra pacxomxyercs ot 2500 o 8000 M TpyO.

3

WA R RS

3

ooy

v _//f//&{//.// 2L L
4 3

Puc. 10.6. Cxema coeduneruss opocumenbHoeo
U Y8LAHCHUMETLHO20 MPYOONpo80008s:

1 — mpanwes 013 YKIAOKU OPOCUMENbHO20
mpyoonposooa; 2 — wypg 05 yCmaHo8KuU HOXHcA mpy-
00yKIaOUUKA; 3 — NOTUIMUTIEHOBBIN VEIANCHUMNEb,
4 — omsepcmue 6 acbecmoyemenmuom mpyoonpogooe;
5 — acbecmoyemenmuulil MpyOONPOE0OO

KpoTtoBble yBIa)KHUTENU YCTPanWBaIOT OJHOBpE-
MEHHO C 3aKpeIUIeHHEM pPacTBOpaMHU TOJIMMEPOB.
CxeMa coeIMHEeHNSI KPOTOBHUH C OPOCUTEINEM TTOKa3a-
Ha Ha puc. 10.7, a pabounii opraH aJis yCTpOWCTBa
KPOTOBHH C KPETUIEHUEM HX PacTBOPAMH ITOJIMMEPOB
—Ha puc. 10.8.

WRV/N/ P O, AV NN SN
g e ?i@f}ool g.‘ | _pyHToBaS
2 ////‘:/ﬁ/ 33CHINKE
o a2 [lonusTuneHo-
= 5 ) 451 Bas nnexka
[
n Lpecez
=2
—— o —_ A=
L7L l_:;.
[T#)
KpoTosnHa k)
@ 60-80 mm =]
.
LeBerouras \Q\ Konnadok
sackinka ¥ ] BOAOBLINYCKS
@ 30-50 mm £
™~ OpocutensHelin
MpyHTOBaR TpyBonposog
3abueka nasyx @ 150-200 mm

(rnuHa)

Puc. 10.7. Ilonepeunsiii pazpes mpanuieu
opocumenbHo20 mpyobonpogooa ¢ NOPUCMou 3aCbINKOU

1140

Puc. 10.8. Cxemvl pabouux opearos kpomogamens
KT/I-0,45 015 Hapesku Kpomoswix yenaxcHumeinel
6 epyHmax npu enaxcuocmu He menee 21-30% u 15-21%
OM MAccyl CYXOUl NOYGLL:
1 — cepvea; 2 — nooic; 3 — wmanea 3aKkpelmus wjenu;
4 — openep; 5, 7 — ¢opcynku; 6 — yuwupumens;
8 — mpybka nooauu kpenumens; 9 — kpenumeis
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OpocuTeny BBITIONHSIIOT M3 acOEeCTOIIEMEHTHBIX
WIN TONUITUICHOBBIX TpyO J150-200 mMMm; utHHY
opocuTens NMpUHUMalT He Oomee 250 M, mIyOMHY
ykaaaku — 0,5-0,8 M. BogooTBogHbie aspannoHHbIC
TpyOONPOBOIBI YKIAABIBAIOT B TIOUBY TaKKe Ha IIy-
6uny 0,5-0,8 m.

Texunueckas xapakrepuctuka KT/1-0,45

ArperatiupoBaHue tpaxtop K-701
CxopocTh, KM/4:
pabouas 3-3,3
TpaHCHIOPTHAs 6-8
Uucno pabounx opraHoB (KpOTOBHH 1w 2
3a OJTUH MTPOXOJT)
IryOuHa 3an0KeHns1 KPOTOBUH, CM 45-60
PaccrostHe MeX Iy KPOTOBHHAMH, CM 80-120
BrnaxxHOCTB TpyHTa IIpH Hape3Ke
KpPOTOBUH, %:
JUTSI CTIAPEHHOTO pabovero opraHa 21-30
JUTS OJMHAPHOTO C BHECCHUEM
KpEIUTENs 15-21
BwmecTtumocTh Oaka 1i1s pacTBOpa
KpEnuTeIs, JI 1200
PaGouee namienue B 6ake ¢
kpenuteneM, Mlla 0,1-0,15
Mapxka KpermuTens TTOJTHAKPUITAMUI,

mpemnapat K-9
Pacxon pactBopa kpenutens

Ha 1 .M., 1 0,3-0,15

CMeHHast TPOU3BOJUTEIBHOCTD, Ta 2-5

JIOpOXKHBIN IPOCBET, MM 1000
T'aGaputHbIC pa3meps 2080x2605x2290
Macca, kr 1000

OO0CIy)KUBAIOT JIBA YEIOBEKA.

Ilepen wHape3koll KpOTOBBIX JApeH KpoOTOBare-
nem KTJI-0,45 HEOOXOMUMO YCTaHOBUTH BIAYKHOCTH
rpyHTa Ha TiryouHe 0,4-0,6 M, Tak KaK OT HCXOTHOU
BJIQJKHOCTH 3aBUCAT J103a U KOHIIEHTpAIMs pacTBopa
nonumepHoro kpenutens. B tabn. 10.11 npusene-
HBI TPa/Ialivsl BIAKHOCTH TTOYBBI, COOTBETCTBYIOIINE
J103bl ¥ KOHLIEHTPALMs [TOJIMAKpUIaMHuIa WM Iperna-
para K-9.

Tabmuma 10.11

Biia’kHOCTH MOYBBI, 10361 H KOHIEHTPAIUSA
noJHaAKpUIaMuaa win npenapara K-9

Konnenrpanus
Jlo3a, r/1 (Macca nacThl mojimMepa
Ionumep K Macce pactsopa), %
HMCXOIHAs BIAXKHOCTH MOYBEI, % HB
50-65 | 65-80 | 80-95 | 50-65 | 65-80 | 80-95
[Tonma- 1- 0,5- | 0,3- | 1,5- 1,0- | 0,5-
kpuiaamuna | 1,5 1,0 0,5 2,0 1,5 1,2
K-9 1,0- | 0,5- | 0,3- | 4-5 3-4 2-3
1,5 1,2 0,5

I/ICHOJ'lbeyeMl)Ie HCTOYHHUKH

10.1. PexomeHaauuu No NpOEKTUPOBAHUIO, CTPOUTENb-
CTBY W DKCIUTyaTalli¥ CHCTEM BHYTPHIIOYBCHHOTO OpOIIIE-
Husi / A.®. Abpamos, 1.B. I1ak, C.B. 3aiinesa, A.l. Kapa-
BaeB u Ap. — Komomua: BHITIO «Pagyra», 1986.

10.2. OpocuTenbHbIe CHCTEMBI C UCTIOJIB30BAHUEM HKH-
BoTHOBOmUecKHx cTokoB. BCH 33-2.2.01-85. U3n. odwur. —
Mocksa, 1985.

10.3. IHeBuoB H.M. DpPeKTHBHOCTE BHYTPUIIOUBECH-
HOHM OYMCTKHM M HCIIOJb30BaHUS CTOYHBIX BOJ M HABO3a B
cenbckoM xo3siictee. — BHUMUTOUCX, 1986.

10.4. Toctumes [LIL., Sicounan O.E., Msikorun.I.H.
u 1p. M3ydeHne BHYTPHUIIOUBEHHOTO OPOIICHHS TPUPOI-
HBIMHU, CTOYHBIMH BOJAMHU U KMBOTHOBOAYECKUMHM CTOKA-
Mu: MetoA. pekom. — M.: BACXHUJI, 1988.

10.5. Tepnuropes A.A., I'pymun A.B., 7ZKupnos A.H.
[loBbImeHne CaHUTApHO-IKOJIOTHUECKOW 0e301MacHOCTH
OpolIaeMbIX arpojaHamadToB: Marep. perHoHaJIbHON
Hay4.-TeopeT. KoH}. «IIpobiemMbl U METOABI yIpaBICHHUS
SKOHOMHYECKOH 0€30MacHOCThIO PETHOHOB». — KojomHa:
KI'TIH, 2005.

10.6. TepmuropeB A.A., I'pymmun A.B., KupHon
A.H. TexHONOrMuM MaJIOMHTEHCUBHOIO OPOLICHMS IS
ycroiunBoct arpoianamadros / IIpodnemsl ycroituu-
BOI'0 pasBUTUA MEIHOpAlIMU U PallMOHAJIBHOI'O ITPUPOI0-
nonp3oBanus. T. 1.: marep. ro0uneitnoit MexayHap. Hayd.-
npakT. KoHO. (KoctsakoBckue urenus). — M.: 3n. BHUNA,
2007.
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11. TMAPOTEXHUYECKAA TPYBEOMNPOBOOHAA
APMATYPA U EE NPUMEHEHUE
HA BHYTPUXO3ANCTBEHHbIX
OPOCUTEJIbHbIX CUCTEMAX

B nacrosiem pasnene paccMaTrpuBaroTCsl BOIIPO-
CBbl IPUMEHEHUSI Ha CHCTEMaXx MOJa4Yy U pacrpesesie-
HUS BOJIbI KOMILUIEKCA FHIPOTEXHUYECKOM TpyOompo-
BOJIHOM apMaTypbl, oOecIieunBaronieil ee HaIEKHYIO
paloTy npH UCIIOIb30BAaHUN SKOHOMHUYHBIX, CPABHU-
TEJIHHO HU3KOHAMOPHBIX TPyO: acOEeCTOIEMEHTHBIX,
CTEKJIOMJIACTUKOBBIX, IJIACTMACCOBBIX, CTAJIBHBIX C
3alIUTHBIMH MTOKPBITUSIMU U JIP.

Bri0op THma u napameTpoB TpyOONPOBOIHOMH ap-
MaTypbl ITPOU3BOAUTCH B 3aBUCUMOCTU OT CXEMbI BO-
JIOTIOZIauM, MCIIONIb3YEMOM IOJIMBHOM TEXHHUKH W Ha-
COCHOTO 000PYI0BaHUSI.

Haznauenue u munvt mpyoonpoeoonoil apmanypol

[lo HazHauenuto TpyOONpPOBOAHAS apMarypa s
3aKpBITBIX OPOCUTEIIBHBIX CETEH MoApasenseTcs Ha
CJIeTYIOIINE THITBI:

® 3arnopHasi — I BKJIIOYECHHUS W OTKIIOYCHUS
HAcoOCOB, TpPyOONpPOBOJOB M TMOJWUBHOH TEXHU-
KH;

® 3aropHO-TIPEOXPAHUTENbHAS — IS TPENOT-
BpaieHusi 00paTHOTO MOTOKA MPH OTKIIOYEHHH Ha-
COCOB;

e perynupymolias — Ui TOAIEpX aHUS 3a-
JAHHOTO MAaBJICHHS B TpyOompoBone, mepea Ao-
JKJIEBAJIbHBIMU MAaIllUHAMHU, B JAUKTYIOIIUX TOUKaX
OPOCHUTENHHOM CEeTH M Ha BBIXOJI€ HACOCHOM CTaHII-
uu;

® a’panroHHAs — IS yAaJeHHsI U BITyCKa BO3/IyXa
13 TpyOooOnpoBoOIa;

® Tpe/OXpaHUTeIbHAsT — JIJISl TPEAOTBPAICHUS
MOBBIIICHNS JIaBJICHUS B CETH CBEPX OIPEIEIEHHOTO
npesena.

11.1. 3anopHasa apmaTtypa

I'uapant M JJH-70

@14

©
580

]

@190

Ha3nauenue

[IpemHa3zHaueH IS MOJCOCAMHEHUS JIOKICBAIb-
veix MmammH J[JIH-70 x 3aKkpbeITOif OpOCHTENHHOM
CeTu.

Yempoiicmeo

I'mppanT ycranaBnuBaeTcsa Ha (uaHLE 3aKpbITOH
OPOCHUTENBHOM CETH.

CoctouT U3 cBapHOro kopmyca [/, BUHTa 2, Ha-
MPaBJSIIONICH BTYJIKH 3, BUHTOBOTO KpEIUICHUS 4,
cTOoeK 5, mapHupa 6, Tapenu 7, (aanna 8, 3arnena 9.

Ilpunyun deitcmeusn

[Ipucoenuuurensusiii mmanr JIIH-70 nacaxu-
BaeTCs Ha MaTpyOOK U KOJBIIOM 3aKpEIUISIeTCS Ha 3a-
ere 9.

[Ipu BpalieHnu BUHTA 2 MIOHUMACTCS Tapelb 7 U
OTKpPBIBAETCS MPOXOTHOE CEUCHHE THApPAHTa — BOIA
MOCTYyMaeT B JOXKACBalbHYyI0 MamuHy. Ilocne BbI-
Jlaqd TIOJTMBHOM HOPMBI BpaIllcHHEM BHHTA Tapelb
MEePEKPBIBACT MPOXOAHOE CCUCHUE THAPAHTA, CHUMA-
©TCsI IPUCOCAMHUTEIBHBIH ITUTAHT U OCYIIICCTBIICTCS
nepeesy K CIEeAyIoIeMy THAPAHTY.
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I'uapant IM «Boskanka»
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Ha3znauenue

[Ipennasnauen mna nogcoeauHenus M «Bou-
JKaHKa» K 3aKPBITOH OPOCUTENHFHON CeTH.

Yempoiicmeo

Cocrout u3 kopmyca [/, BUHTa 2, Ha KOTOPOM
JKECTKO 3aKPEeTICHbI KPBIIIKa 3 U PE3WHOBOE YILIOT-
HeHue 4. K xoprycy / mpukperuieHa BTylka 5 U pH-
BapeHsbl 3anensl 6. Kperienue ruapanTa K QiaHiy
7 OpOCHUTEIBLHOM CETU OCYLIECTBIISIETCS C MOMOIIBIO
60s1TOB 8.

Ilpunyun oeiicmeusn

Jns monacoenuHeHuss K THIpaHTy KojoHka JIM
«Bomkanka» 3aKperisieTcsl ¢ MOMOIIBIO 3alENoB 0,
MIPY BpAIlEHUU BUHTA 2 OTKPbIBAeTCS MPOXOTHOE Ce-
YeHHe THJpPaHTa U BOAA MOCTYMAeT B MPHUCOETUHEH-
HY10 KOJIOHKY JIM «Bomxanka».

[loce BBIHaYM TONMMBHON HOPMBI BpaIICHUEM
BHUHTA 2 COBMECTHO C KPBIIIKOH 3 1 YIUIOTHEHHEM 4
MEPEKPBIBAECTCS MPOXOAHOE CEUEHHE I'MIpaHTa, CHU-
MaeTcsl KOJIEHKa MalIMHbI U OCYIIECTBIISETCS Nepee3
K CJIeIyIOIeMy THIPaHTY.

YcerpoiicTBO 3an10pHOE ABTOMATHYECKOe
I{y 100 mm, Py 1,6 MIla

Ha3znauenue

[IpennasHaueHo i MPEAOTBPAILEHUS HEMpPO-
M3BOJUTEIIBHBIX COPOCOB W3 OPOCHUTEIHLHON CETH U
CHCTEM CEeITbX03BOAOCHAOKECHHS TIPH TIPEKparieHUN
AIIEKTPONUTAHUSI HACOCHBIX CTaHIMHA. MoxeTr wuc-
MOJIb30BAThCS B KAueCTBE KJallaHa JUisl MpeoTBpa-
IIEHUST OOPATHOTO MOTOKA BOZABI U3 PACTIOJIOKEHHBIX
BBIIIIE TPYOOTIPOBO/IOB.
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Yempoiicmeo

Cocrout u3 xopnyca / ¢ BXoJHbIM «C» U BBI-
XOAHBIM «J]» marpyOkamu, MeMOpaHHOTO TUpaB-
JTUYECKOTO TpuBoma /6, 3amopHOTO KiIamaHa [4,
YIPaBISIONMET0 JaTdyuka / W COEIMHUTEIbHBIX
TpyOok 3, 9, 13. Bxognoii matpy0ok umeet ¢ia-
Her /0, cemyio 11, a Takke OTBepCTHs [ 0oTOOpa
JlaBJIeHUS.

MemOpaHHBII ruApaBIndecKuil MpuBoJ /6 BKITIO-
gaeT B cebs MeMOpaHy 2, MTOK /2, 3alOpHBIA KiTa-
naH /4, npyxussl 15.

Hampasnsironmuii natuvk 7 cCOCTOUT U3 KopIyca,
30JI0THHKA 4, TIPYXUHBI 5, MEeMOpaHbl 8, perynupo-
BOYHOTO OouiTa 6.

Ipunyun oeiicmeusn

[Ipm mogage BOABI B OPOCHUTEIBHBIN TpyOOMIpO-
BOJl OHa TIOCTyIMaeT BO BXOAHOW maTpyOok «C».
[lon neiicTBueM naBiIeHUs Ha 3aMOPHBINA KiamnaH
14 npeononeBaeTcsa CONPOTUBIEHHUE MPYKUHBI /5,
a Tak)ke MO0 JIMHUM CBsI3U /3 OHO BO3AEHCTBYET Ha
MeMOpaHy §, mepeMeniaeT 30J0THHUK 4 U coo0mia-
€T TOJIOCTh «A» MeMOpPaHHOTO THIPABIMYECKO-
ro mpuBoja /6 CO CIMBOM, MMPOUCXOIUT OTKPHITHE
knanana /4. I[lpu cHuXkeHUU naBieHus (B 3aBUCH-
MOCTH OT BEJIWYUHBI HACTPOUKHU YNPABIAIOIIETO
JaT4rKa) B TPyOONpPOBOAE 30JI0OTHUK 4 mepeme-
[IaeTcsl B MCXOJHOE IOJIOKEHHEe, M BOJAA IO JIH-
HHUM CBA3HW 3 MOCTYIaeT B MEMOPaHHYIO MOJIOCTh
«A».

[lon neiictBuem naBieHUs Ha MeMOpaHy 2 U yCH-
TS IPYKUHBI 15 3al0pHbIN Ki1anaH /4 nepekpbiBacT
BXOJIHOM maTpy0oK «C». [Ipu yBelIu4eHUU JaBJICHUS
IIUKJIIBI TTIOBTOPSIIOTCSI.



Texunueckas XapaKTepucCTuKa

VCIIOBHBIN MPOXOJT, MM 100
VenoBHoe gaBiaenne, MIla 1,6
Pabouas cpena BOJIA
Cpeanuii pecypc, HIUKIIbI 20000
KoadduimenT ruapapindeckoro co- 0,4
MPOTHUBIICHHUS B TTOJIO)KEHUHU TIOJTHOTO
OTKPBITHS
Juanazon perynupoanus, MlIla 0,2-0,6
TouHoCTH perynmupoBanus, % 5-7
I'epmeTnunocTh I xmace
(I'OCT 9544-85)
Cpoxk city>k0bI, TOZIBI 10
lNaGapuTHBIE pazMepsl, MM 245x375x290
Macca, kr 18

3aTBOp NOBOPOTHBIH C PYKOSITKOM
A, 50-100 mm, P 1,0 MIIa (311-1,0)

1 L,

Ha3nauenue

3aTBOp MOBOPOTHBIHN € YIUIOTHEHHEM 10 KOPITyCY
C PYUYHBIM IIPUBOAOM OT PYKOSITKH C 3aLEJIKOHN Ipejl-
Ha3HAueH JUIsl YCTAHOBKM B KauecTBE 3allOPHOTO U
JIPOCCENHPYIONIETO YCTPOMCTBa Ha TPYOOITPOBOIAX
CHUCTEM MEJHOPAINU U BOJIOCHAOKEHUSI.

Yempoiicmeo

Cocrout u3 xopnyca I ¢ pe3sUHOBOW YIUIOTHHU-
TenbHOU My(Toii 4, mucka 5, Basa 3, pyKOsITKH C 3a-
HIEJIKOH 2.

Ilpunyun deitcmeus

Pabora 3arBopa OCyIIECTBISETCS CIEIYIONIUM
00paszoM: IHCK, KECTKO 3aKpEIUICHHBIH Ha Baity 3,
IIPH IOBOPOTE PYKOATKH 2, TOBOpadnBaeTcs Ha 90°,
OTKPBIBasl WM 3aKpbIBasi IPOXOIHOE OTBEPCTHE.

TexHuueckast XapaKTepucCTuKa

YCIoBHEIN qHaMeTp, MM 50 80 100
VcenosHoe naBienue, MIla 1
VYeTaHOBOYHOE TIOTOKEHNE moboe
I'epmeTnunocTh LI knace T'OCT 9544-75

Ta6muna 11.1

OcHoBHbIE Ta0apHUTHBIE,
MPUCOETMHNUTENbHbIE Pa3Mepbl, MM

Mac-

D D | D L | L L L H h ca,
y 1 1 2 3

KI'

50 [ 107 1100 | 32 | 34 [ 17012,5]143 | 66 | 2,3

80 [ 142 135| 32 | 34 | 17012,5|158| 70 | 3,0

100 | 1521145 52 | 55 | 288 | 17 [200| 85 | 5.8

3aTBOpPBHI NOBOPOTHBIE € YIIJIOTHEHHEM
10 KOPIYCY € PY4YHbIM NPUBOAOM
U YJIEKTPONPUBOXAMH I[y 100-400 mm,
P, 1,0 MIIa (311P-1,0, 3113-1,0)

Hasnauenue

[Ipenna3zHaueHs! A1 yCTAaHOBKM B KauecTBE 3a-
MOPHBIX M JIPOCCETUPYIOLINX YCTPOHCTB Ha TPyOO-
MPOBOJIAX CHUCTEM MEJIMOPAIH, BOAOCHAOKEHHUS,
THIPOTEXHUYECKUX COOPY)KEHUM M Ha CTOYHBIX BO-
Jax, HE COIEPIKAalMX BOJIOKHHUCTBIX 3arps3HEHUI U
BKITtFOUEeHUH pasmepom Oomee 0,1 My.

w
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VYrpasiieHre 3aTBOpaMy MPOU3BOAUTCS BPYUHYIO
(CM. PUCYHOK, a) ¥ OT 3JIEKTPONPUBOJA (CM. PUCYHOK,

TUIEHHOTO Ha MPHUBOJHOM Bajly 4, pelykropa 5, Maxo-
BHKa 6 W JICKTPOIIPUBOA 7 (IJIs 3aTBOPA C IIEKTPO-
MIPUBOJIOM).

Ilpunyun deiicmeusn

Juck 3, xecTKo 3aKkperuieHHBbIH Ha Bady 4, Ipu
BpaIieHIN MaxoBHKa 6 moBopauuBaetrcs Ha 90°, or-
KpBIBasg WJIM 3aKpHIBasi MPOXOJHOE cedeHue. Y 3a-
TBOPOB C AJIEKTPOIIPHUBOAOM ITOBOPOT JHCKA MOXKET
MPOU3BOJIUTHCS aBTOMATUYECKH OT DIIEKTPOIPUBOJIA
7 WY BPYYHYIO OT BPALICHUSI MaXxOBHKa 6.

I'epMeTHUHOCTB 3aTBOpa B 3aKPHITOM ITOJIOKEHUH
obecrieunBaeTcs 3a cUeT ynpyroi aeopmanuu pesu-
HOBOY MY(TEHI.

Texunveckas XapaKTepuCTHKA

100 150 200 300 400

YCi0BHBINM [uamMeTp, MM

VYenosHoe naBnenne, Mlla 1,0
VYewnue Ha mTypBajie peaykropa 80
(1e 6onee), H

Bpems nonmHOro oTKphITHSA U 3a- 2-3

KpbITHSA 3aTBOpAa, MUH

6). 3 YcTaHOBOUHOE MOJIOKEHHE moboe
). 3aTBOp C PyUYHBIM MIPUBOJIOM MMEECT JIBA UCIIOJIHE- TepMeTHIHOCTS 111 xrace TOCT
HUS: C PBIUAKHO-BUHTOBBIM PEIyKTOPOM (CM. PHUCY- 9544-75
HOK, a), C YEPBSYHBIM (CM. PUCYHOK, B). 3aTBOPHI OTHOCATCS K KIACCY Pe-
Yempoiicmeo MOHTHPYEMBIX H3/ICINi
3aTBOp COCTOMT (CM. PHCYHOK, I') W3 Kopmyca /  Cpenusis napaGoTka, LIMKIIBL:
C PE3WHOBOW YIUIOTHHTEIBHONH My(TOH 2, amcka 3, JI0 TIEPBOTO OTKA3a, HE MEHEe 1000
MPETHA3HAYECHHOTO IS IIEPEKPBITUA MOTOKA U 3aKpe- JI0 CTIUCAHMS (C Y4ETOM PEMOHTA) 12000
OcHoBHbIE ra0apUThI, IPUCOEAMHUTEIbLHBIE Pa3MePbl, MM
Ty Vnpasnenue i B L L, L, H H, h Mi‘frca’
100 | Ot uepBAYHOTO peayKTOpa 200 325 52 84 284 423 195 98 24
150 | Ot gepBstaHOTO pemykropa | 200 325 62 84 284 481 232 148 30
OT pBIYaKHO-BHHTOBOTO
peaykropa 200 388 62 80 250 513 264 148 47,5
200 |Or uepBsiuHOTO peaykropa | 200 335 90 80 260 580 255 225 40,9
OT pBIYaKHO-BUHTOBOT'O
penykropa 200 388 90 80 250 620 295 225 57,0
390 |OT uepBsYHOTO peayKTOpa 400 600 100 188 673 860 365 295 121,0
OT pBIYaKHO-BUHTOBOT'O
penykTopa 320 585 100 100 372 830 375 295 158,0
Ot anexTponpusoaa 320 930 100 100 372 830 375 295 295,0
400 | Ot uepssuHoOro pexykropa | 400 600 100 188 673 990 430 360 130,0
OT pBEIYa)KHO-BHHTOBOTO
peaykropa 320 585 100 100 372 960 440 360 167,0
Or anexTponpuBozaa 320 930 100 100 372 960 440 360 185,0
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3aTBOpPHI NOBOPOTHBIE € YIVIOTHEHHEM
10 KOPIYCY ¢ PYYHBIM (PbIYaKHO-BUHTOBbIM)
npusoaom /I 100-300 mm, P_ 1,6 MIla

y

(3MP]I-1,6, 3TTPC-1,6)

[y

Hasnauenue

[Ipenna3zHaueHs! JUid YCTaHOBKM B KauecTBE 3a-
MOPHBIX M JPOCCENUPYIOIINX YCTPOMCTB Ha TPyOO-
IIPOBOZIAX CUCTEM MEIHOPALMH, BOAOCHAOKEHHUS, TU-
JPOTEXHUYECKUX COOPYKEHUH M Ha CTOYHBIX BOIAX,
HE COJEPIKAIINX BOJIOKHUCTBIX 3arpsi3HEHNH.

Yempoiicmeo

3aTBOp COCTOMT U3 KOpIyca / ¢ pe3MHOBOH YILIOT-
HUTEJBHON My(TO# 2, nmucka 3, mperHazHa4eHHOTo
JUIS TIEPEKPBITHUS TOTOKA M 3aKPETJICHHOTO Ha IPUBO-
JTHOM Bay 4, peaykropa 5, MaxoBHUKa 0.

Ilpunyun oeiicmeusn

Juck 3, xecTko 3aKkperuieHHbIH Ha Baly 4, Ipu
BpallleHUN MaxoBUKa 6 moBopauuBaercs Ha 90°, oT-
KpBIBas WJIM 3aKpbIBasi MPOXOJHOE ceueHue. lepme-
TUYHOCTb 3aTBOPA B 3aKPHITOM IOJIOKEHHUU oOecrie-
YUBaeTCs 3a CUET YIPyrou nedopMarivi pe3snHOBOU

My(THI.

Texnuveckast XapaKTepucTuKa

YCIoBHEIN qHaMeTp, MM 100 150 200
300

VenoBHoe nasiaenue, MIla 1,6

VYeunue Ha mTypBaje peryKropa 150

(ue 6onee), H
Bpems nomHOro OTKPBITUS U 3aKPBITUS 2-3
3aTBOpa, MUH

moboe
I xnacc
T'OCT 9544-75

YcTaHOBOYHOE MOJOKEHHE
T'epmernynOCTD

3aTBOPBI OTHOCATCS K KJIACCY PEMOH-
THUPYEMBIX H3IeITUH

CpoK City>kOBI 10 CITMCAHUS TOJIbI, HE 10
MeHee
CpenHsist HapabOTKa, IIUKITBL:
J10 IIEPBOT0 OTKA3a, HE MEHEE 1000
JI0 CTIMCaHUs (C y9eTOM PEMOHTA) 12000

OcHoBHbBIE Faﬁapl/lTbl, NMPUCOCAUHUTEIbHBIC PasMepbl
B JINTOM MCIIOJTHEHUH, MM

D|/D|L |L | L H | H | | Mae
y ! 2 ! ca, KT
100 180 | 52 | 45 190 | 360 150 | 120 18
1501 200 | 62 | 50 | 230 | 473 190 | 183 | 27
200| 220 | 95 60 | 276 | 590 179 | 201 | 44,7
300| 250 | 100 | 90 | 372 | 810 | 431 |254| 86,3

OcHoOBHbBIE raﬁapnTu, NMPUCOCAUHUTEIbHBIC pasMepbl
B CBApHOM HCHIOJTHECHUU, MM

DD L |L | L H| H/|h i\gaf{r
100 | 180 | 52 | 45 | 190 | 354 | 150 | 114 10
150 | 200 | 62 | 50 | 227 | 440 | 184 | 156 | 12
200 | 220 | 95 | 60 | 276 | 550 | 248 | 192 | 28,2
300 | 250 | 100 | 90 | 370 | 700 | 331 | 244 | 63,5

3aTBOpPbI MOBOPOTHBIE ()JIaHIIEBbIE
C YIUIOTHEHHEM MO0 JUCKY
¢ tekTponpusoaom Jy 500-800 mm
Py 1,0 MIla (K399083)

I

SL L

F
e
per

nxd
¥

Ha3nauenue
IIpenHasHaueHsl Il YCTAaHOBKM B KayeCTBE 3a-
MOPHBIX YCTPOWCTB Ha TPyOOIMpPOBOJAX B HACOCHBIX
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CTaHIMSX, HA MAarMCTPalbHBIX TPYyOONPOBOJIAX.
YopasieHue 3aTBOpaMH NIPOU3BOIAUTCS KaK OT K-
TPONPUBOAA, TaK M BPYUHYIO (BpalleHHEM MaXOBU-
Ka).

Yempoiicmeo

3aTBOp COCTOMT M3 Kopiyca /, AMCKa C YIUIOTHE-
HHUEM 2, IPeJHA3HAYE€HHOTO VISl IEPEKPBITHS IOTOKA
U 3aKPEIUICHHOTO Ha IIPUBOJHOM Baily 3, peayKropa
4, MaxoBUKa 5, AJIEKTPONPHUBO/A 6.

Ilpunyun oeiicmeusn

Jluck 2, KecTKO 3akpervieHHBbIH Ha Bajly 3, Mpu
BpAaIllCHUH MaXxOBHKa WM BKIIOUCHHU 3JIEKTPOIPH-
Boma 6 moBopauduBaeTcs Ha 90°, OTKpHIBas WU 3a-
KpBbIBasi IPOXOIHOE CEUCHHE. | epMeTHYHOCTh 3aTBO-

[IOM, YKPETIJICHHBIM MPHKIMHOI TNIAHKOH B KaHaBKe
JTUCKa. YTUIOTHEHHE — CAThHUKOBOE.

Texunveckas XapaKTepUuCTHKA

YCIoBHBIN qHaMeTp, MM 500 600 800
Venosuoe gasnenne, MIla 1,0
VeTaHOBOYHOE MOJIOKEHHE AIIEKTPOIPHUBOIIOM
BBEpX
I'epmernuHoCTH IIT knace

I'OCT 9544-75

3aTBOPBI OTHOCSTCS K KJIaccy pe-
MOHTHPYEMBIX U3EINI

Cpennsist HapaOOTKa, IAKJIBL:

pa B 3aKpBITOM TOJIOKEHUU 00ECIIeYHBaETCs 32 CYET A0 MEPBOTO 0TKA3a, HE MEHEE 1000
YIUIOTHEHHUSI B 3aTBOPE — JUCK C PE3HMHOBBIM KOJIb- JI0 ciMcaHus (C y4eTOM PEMOHTA) 12000
OcHOBHBIE Faﬁapl/lTbI, NMPUCOCAUHUTEIBbHBIC pasMepbl, MM
Dy L L, I I A, B L L, L, I, d n Macca
500 | 275 | 405 | 670 | 620 | 585 28 545 | 390 | 1010 | 530 | 450 26 20 499
600 | 300 | 445 | 780 | 725 | 685 38 650 | 390 | 1050 | 545 | 450 30 20 675
800 | 350 | 520 | 1010 | 950 | 905 45 760 | 425 | 1180 | 570 | 450 33 24 1110

3aTBOpbI NOBOPOTHHIE C KOJIOHKOM YIIPABJICHUS
I[y 150-300 mm, P, 1,6 MIla (3I11-1,6)

c )
Ly A

= 3

(=]

o

III_

=

i

Hasznauenue

3aTBOPHI MOBOPOTHBIE C KOJOHKOW YHpPaBJICHUS
(Oeckosiofe3Hasl yCTaHOBKA) IpeIHA3HAYCHBI JIJIs
YCTaHOBKM Ha TPyOOIpPOBOJaxX B IpyHTe 0e3 yCTpoii-
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CTBa KOJIO/IIA FJTH B HACOCHBIX CTAHIIUAX JUIS YIIPaB-
JIGHUSI C BEPXHUX ITAKEH.

Yempoiicmeo

3arBop BKIIOYaeT B ceOsi 3aTBOpP IHMCKOBBIA [ C
PBIYAKHO-BUHTOBBIM PEIyKTOPOM 2, KOJIOHKH yTIpaBIIe-
Hust 3. KooHka yrnpapieHust 3 COCTOUT U3 MaxoBHKa 4,
KOpITyca 5, COSMMHAUTEILHON IIITAHTH 6, TIEPEXOTHIKA 7.

Ilpunyun oeiicmeusn

Bpamennem mMaxoBuka 4 ycuine 4epe3 COeAHHU-
TEJIbHYIO IITAHTY 6 U MEPEeXOoIHUK 7 MepeacTcs Ha
PBIYa’KHO-BUHTOBOM PEIYKTOP 2, KOTOPBIH OCyIIecT-
BJISIET OTKPBITHE WIIM 3aKpBITHE 3aTBOpa /.

Texnnyeckasi xXapaKTepHCTHKA

YcnoBHBIM quaMeTp, MM 150 200 300
VYenosuoe gasnenne, MIla 1,6

VYeunue Ha WTypBaje perykropa 640
(ue 6onee), H
Bpems momHOTO OTKPBITHS U 3aKPBITHS 2-3

3aTBOpa, MUH

OcHoBHbIe radapHuTHBIe,
NpHCOeTUHNTEIbHbIE pa3Mepbl, MM

A | A | H | B | B | L | L i\:af(r

150 | 200 |1000-| 475 | 420 | 62 | 130 | 61
1800

200 | 280 |[1000-| 580 | 490 | 90 | 145 85
1800

300 | 360 |1000-| 760 | 670 | 100 | 205 | 123
1800




3aTBOpbI NOBOPOTHBIE € YIVIOTHEHHEM 110 KOPIYCY ¢ POrPaMMHUPOBAHHBIM
THAPONPUBOIOM I[y 150-300 mm, Py 1,2 MIla (3IIT"-1,2)

b
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Ha3znauenue

[IpennasHaueHsl 11 aBapuiHON 3aLUTHI JOXK]IE-
BaJIbHBIX MAIIMH, a TAKXKe JJI1 YCTAHOBKH B Ka4eCTBE
3alOPHBIX U APOCCEINPYIOIUX YCTPOUCTB Ha TPYyOO-
MIPOBOZIAX CUCTEM OPOILEHHS U BOIOCHAOKEHHUSI.

Yempoiicmeo

3aTBOp MOBOPOTHBIN € T'MJPABINYECKUM IPHUBO-
JIOM COCTOMUT U3 3aTBOpa /, puibTpa 2, TuApaBInye-
CKOTO TIpHMBOAA 3, ympasisromiero oprana 4 (3I'PM
nmu KOI runpornepekiitogaress), MEXaH|u3Ma pyIHO-
rO yIpaBiIeHUs J.

Ilpunyun oeiicmeun

Bona u3 HanopHoro Tpy0orpoBoaa uepe3 QuIbTp
2 momajaeT B YMpaBISAIOLMI opraH 4, OTKyAa IO
TpyOKaM B COOTBETCTBYIOUIYIO TIOJIOCTh IMJIHHApA
Ha OTKPBITHE WIIH 3aKPBITHE 3aTBOPA, APYrasi MOJIOCTh
coobmmaeTcs ¢ aTMochepoi.

3aKkpbITHE U OTKPBITHE 3aTBOPOB BPYUYHYIO OCY-
LIECTBIAETCS MEXaHU3MOM pYYHOIO YIpaBIeHHUS,
MpU 3TOM MEpeKIIoyareb YMpaBISIONIEro opraHa
YCTaHABIUBAETCS B MOJOKEHNE «OTKPBITO» N «3a-
KPBITO».

Texunyeckas XapaKTepuCTHKa

150 200 300

VYenosuoe nasnenne, MIla 1,2

YcnoBHBIH qamMeTp, MM

MuHUMaIbHOE JaBJICHUE, HEOO-
XO0OAuMoeC aJist praBHeHI/IH 3aTBO-
pamu, MIla

Bpewmst 3akpeiTus, c*:
OT TUAPOIPHUBO/IA TIPH JABICHUH
B TPyOOIIpOBOIE:

0,3 MIla
1,2 MIla

VYhpasneHue B 3aBUCMMOCTU OT
BapHaHTAa UCTIOTHEHUS

3aTBOPBI OTHOCATCS K KJIacCy pe-
MOHTHPYEMBIX W3AEIHI

Cpennsist HapaOOTKa, IUKIIbL:
JI0 TIEPBOTO OTKa3a, He MEHee

JI0 CITUCAHUS (C YIETOM PEMOH-
Ta)

OcHOBHbBIE radapuTHbIE,

0;3

120 130 150

60 80 90

OI'PM-2, KOT,
TUAPABINYECKUN
TepeKIIIoYaTeNb

1000

12000

MPUCOEIHHHUTENIbHbIE Pa3Mepbl, MM

Ao, | H | H | B | L | L | 2 i\;[alil“
150 | 450 | 240 | 149 | 730 | 62 | 280 | 48.8
200 | 690 | 260 | 225 | 730 | 90 | 335 | 64,0
300 | 730 | 360 | 295 | 930 | 100 | 420 | 124,0
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11.2. Perynupyrowias apmatypa

Peryasitopbl 1aBjieHus1 HA 0a3e MOBOPOTHOIO 3aTBOPA ¢ TUAPONPUBOIOM
A, 150-300 mm, P 1,2 MIla (PA3)
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Ha3znauenue

[IpeanazHayeHbl Uil aBTOMAaTHYECKOTO MOAIEP-
JKaHUS 3a/IaHHOTO JIABIICHUS «IIOCIIE CeOs» HITU «JI0
cebs». [Ipumenstorcss Ha TpyOONpoBOJax Kak pery-
JUpYIOIee W 3alOpHOE YCTPOWCTBO, a TaKxkKe s
ABapUIHOM 3aILUTHI 10XK/I€BAJIbHBIX MALIUH.

Yempoiicmeo

Perynsitop naBnenus Ha 6a3e IOBOPOTHOTO 3aTBO-
pa ¢ TUJIPONPHUBOIOM COCTOUT U3 CIEAYIONIMX y3JI0B
W JleTajel: 3aTBopa ¢ TUAPONpUBOIOM [ (CcMOTpHU
OTHMCaHNe TTOBOPOTHOTO 3aTBOPA C THAPOIIPHBOAOM),
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22 21 2011 12 13

14 16 15

¢buIbTpa 2, peryaupyomero Kianaia 3, yrnpasisio-
miero oprana (3I'PM, K3I') 4, coeqMHUTENBHBIX TPY-
00k 5,6,7,8, 9,10.

Perynupyromuii knaman 3 BkitodaeT B ceOst Kop-
nyc /] ¢ 3ampeccoBaHHOW OpPOH30BOW BTYIKOW /2,
wIymwkep 13, memOpany [4 w 15, mpocTaBOYHOE
KoJIbII0 /6 co mtynepoM /7 u dianen /8 co mryte-
poM /9. C npyroil CTOPOHBI K KOPIYCY MPHUKPEIUIEH
ctakaH 20, BHyTPH KOTOPOT'O pacIojoKeHa Mpy>KuHa
21. Hactpoiika Ha 3a/laHHO€ J1aBJIeHHE TPOU3BOAUTCS
KOJITTaKoM 22.



Ilpunyun oeiicmeus

Paboma 6 pexcume pecynsimopa

Perynupyronuii knamnan 3 ¢ MOMOLIBIO MPYKUHBI
2] wu xonmaka 22 HacTpauBaeTCs Ha MOIJCP>KaHUE
TpeOyemoro nasienusd 3a 3arsopom (0,3 1o 1,2 MITa).
[Ipu moBbIIEHNH aBJIeHUA 32 3aTBOPOM OHO Tepe-
naercs MeMmOpaHe /4 W CBSI3aHHOMY C HEW TUTYH)Ke-
py 13, KOTOpBIH nepeMenaeTcsi BIEBO OTHOCUTENBHO
cpexHero nonoxenus. Bozna no tpyOke 9 mocrymaer
B IMOPUIHEBYIO MOJOCTh THIPOLMIMHApA, a Apyras
MOJIOCTh cooOIaeTcst ¢ arMocdepoid. 3aTBop Hpu-
kpeiBaetcs. [lpu cHmkennu gapneHus npyxxuHa 2/ B
peryImpyromeM Kiiamane 3 mepeMeniacT IryHxep 13
BIIpaBo. [Ipy 3TOM IITOKOBAsi MOJIOCTH COOOLIAETCS C
arMocgepoi, a B Ipyryio MoJ0CTh THAPOIIPHUBOA T10
TpyOke 5 mepenaercsi AaBieHUE. 3aTBOP OTKPHIBAET-
cs. Ilpu nmpumeHeHnn 3aTBopa Kak peryiasTopa JiaB-
JIEHUS «J10 ceOs» moava NaBIeHus K mTynepy /7 mo
TpyOKe /0 IpOU3BOMUTCS 10 3aTBOpA.

Paboma 6 pexcume 3anopnozo opeana

3aKkpeITHE 3aTBOpa MPOU3BOIUTCS IOCPEICTBOM
annektpuueckoro pene (OI'PM-2, KOI'a) unu ycra-
HOBKOHM NEepeKIIIouaTessi pyqHoro YIpaBieHHs B IO-
JIOKEHNE «3aKPBITO», a TAKXKE OT MaXOBUKA PEIYKTO-

pa.

Texunyeckas XapaKTepuCTHKa

YCIoBHEIN qHaMeTp, MM 150 200 300
YcaoBHoe naBnenune, Mlla 1,2
Jnana3oH peryaupoBaHus, 0,3-1,1
MlIla

MuHuManspHOE JaBlIeHHE, 0,03 0,03 0,03
MIpU KOTOPOM paboTaeT pery-

asaTop, MIla

TounocTs perynupoBanus, % +5
Koaddurment runpasnmde- 0.4 0,36 0,37

CKOT'O COIMPOTHUBJICHUS B I10-
JIOKCHUH MTOJIHOT'O OTKPBITUA

I'epmernyHOCTD no I xnacey
I'OCT 9544-75
Pyunoit ny6nep MaxOBUK PENyKTOPHBIN

WU TIEPEKITIoYaTellb pyd-
Horo ympasneans D'1I-2

Bpewms 3akpeiTs, ¢ 60-120 80-130 90-150

OcHoBHbIE ra0apuTHBIE,
NPHCOEMHHUTEIbHBIE PAa3MepPbl, MM

hy B L L, H Micrca’
150 810 62 385 550 59,3
200 | 830 90 395 | 655 | 782
300 1030 100 500 830 124

Peryasitopsl 1aBjieHust
mapku PI{ I[y 150, 200, Py 1,6 MIla

Haznauenue

[IpennaznaueHsl Ui TOAJEP)KAHUS 3aJaHHOTO
NaBJIeHUS «1mocie cedsi». [Ipumenstores Ha TpyOo-
MPOBOJIaX M HA BXOJIE TIepe/T 0K I€BATHHBIMH MaIllH-
HaMH.

Yempoiicmeo

Perynsrop naBneHnst cocTouT u3 kopiyca / ¢ BXoa-
HBIM M BBIXOIHBIM 3 TaTpyOKamH, 3aIllOpHOTO OpraHa
4, MeMOpaHbI 5, KPBIITKA YIIPABILTIONIEH KaMmepsl 6,
NpY>KUHBI 7, IITOKa 8, KJarnaHa-nujaora 9, CoOeIuHu-
TeNbHBIX TPYOOK /0, cnuBHOW mpoOku /7. Kianas-
nuIIoT 9 BKITIOUaeT B ce0st Kopityc /2 ¢ BXOIHBIM /3 #
BBIXOJHBIM /4 marpyOKamH, peryJnpyoLui KianaH
15, meMOpany 16, perynupoBoUHbIi O0NIT /7, IPyKH-
Hy 18.

Ilpunyun oeiicmeusn

[Ipu nmomave naBienust B TpyOOIPOBOJ BOJA IO~
CTyNaeT BO BXOAHOH MarpyO0OK peryisTopa, Mmpu-
MOJJHUMAET 3allOPHBIH OpraH W MOCTynaet B Tpyoo-
mpoBoA 3a HUM. OHOBPEMEHHO IO COEIMHUTEINb-
HOH TpyOKe JaBJIeHHE MOCTYMAaeT B YIPABIAIOIIYIO
KaMepy, a 3aTeM 4epe3 KIIalaH-TIWIOT B BBIXOAHOU
naTpyooK.

[Ipn moBBIIIEHNHM JaBIEHUS 3a PEryIsITOPOM
BBIIIE 33JaHHOTO MeMOpana /6 kianaHa 9, npeomo-
JieBasi COIPOTHBIIEHUE TPYXKUHBI /8, mepemeniaert
PETYIHUPYIONINNA KJlalaH U NMEePeKphIBAET BBIXOIHON
naTpyook kianaHa-mwiota. [locrymarommast B pa-
Oouyro Kamepy BOZa, BO3JCHCTBYS Ha MeMOpaHy
5, mepeMelaeT 3anopHbI Opran o TeX Mop, Moka
JaBJICHUE 3a PEryasaTopoM He OyneT paBHBIM pa-
6ouemy. [Ipu cHUKEHUU MaBICHHS B TPYOOIPOBOE
3a peryasaTopoM MpykKuHa /8 BO3ACHCTBYET HA MEM-
Opany /6 M Ha COeTUHEHHBIN C HEH PEeTyIUPYIONIUI
KJIanaH /5, KOTOpbI OTKPBIBACT KJANaH-MUJIOT, U
BOJla M3 pabouell Kamephl MOCTYHAaeT B BBIXOAHOM
narpy0oK 3, 3alOpHBIH OpraH MepeMeniaeTrcs B mo-
JIOKEHUE «OTKPBITO».
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TexHuueckast XapaKTepucCTuKa

VCIIOBHBIN TUAMETP, MM 150 200
VYenosHoe nasnenne, Mlla 1,6

Junanazon perynupoBanus, MIla 0,4-1,2
MuHuMalbHOE JTaBJIeHUE, IPH KOTO- 0,4
poM paboraer peryisitop, MIla

To4HOCTH perynupoBaHus, 10
He Oonee

KoadduimenT rupaBinueckoro 13

COIIPOTHUBJICHHUS B MIOJIOKCHUH
MOJTHOTO OTKPBITHS
T'epmernyHoCTh

Pyunoit ny6nep

He 00ecrieynBaeTcs
OTCYTCTBYET

OcHoBHBIe ra0apHUTHBIE,
MPHCOETHHNUTENbHbIE Pa3Mepbl, MM

Z[y L B H Macca, Kr
150 436 490 465 94
200 548 565 570 133

Peryasitop nasienns /I 50 mm, P 1,6 MIla

Hasznauenue

Perynstop masnenus /Iy 50 mm Py 1,6 MIla npen-
Ha3Ha4yeH IS NOAJEep KaHUs 3a/JaHHOTO JIABICHUS B
TpyOOIpoBOJax 3aHATHIX OPOCUTENBHBIX CHCTEM H
CHCTEM CEeITbCKOXO3SHCTBEHHOTO BOJOCHAOKCHUS, a
TaKKe MOXKET OBITH MCIOIB30BaH JUIS MPEJOTBpallle-
HUsl 0OPaTHOIO IOTOKA IPU OTKJIIOYEHUU CKBAXKHUH-
HBIX HACOCOB M aBTOMAaTHYECKOro cOpoca BOABI MPH
aBapusIX TPyOOIpoBoOza.

Yempoiicmeo

Perynsarop naBneHust coctoutr u3 kopmyca / ¢
BXOJHBIM 4 W BBIXOJAHBIM B matpyOkamu W (¢rania-
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MU 2, MEMOpPaHHOTO TpHBoaa 3, KJIanaHa-muioTa /4.
Ha BX0z1HOM M BBIXOZHOM MaTpyOKax MMEIOTCS IpocC-
cemu 11 n 20.

MemOpaHHbIi ipuBoA 3 BKIIIOYaeT B ce0s BepX-
HIOIO KPBIIIKY 6, IPYKUHY 7, MEMOpaHy b, HHKHIOIO
KPBILIKY 4, MTOK 8, Kopmyc 9, 3anopHbIit auck /0.

Kiranan-mmnot /4 cOCTOUT M3 KOpITyca, Peryiu-
poBouHOTO Oonta /5, mpyxuHbl /6, MmemOpaHbl 17,
Tapenu 18.

Ilpunyun oeiicmeusn

ITpu BKIIOYUEHUH HAcOCa U MO IEHCTBHEM Pa3BU-
Ba€MOTO MM JIaBJICHUS BO/A MOCTYIAET BO BXOJHOMN
maTpyooK A, MOMHUMAET 3aIOpHBINA Tuck /0, Bo3mei-
CTBYsI Ha IUTOK &, MeMOpaHy 5 U, Tpeo10IeBas CONpo-
TUBJICHHE NIPYKHUH 7, OTKPBIBACT IPOXOJHOE CEUCHHUE
peryastopa. OJHOBPEMEHHO 110 JIMHUU CBA3U /2 10-
CTyHamomas B BEPXHIOI0 TOJIOCTb b MeMOpaHHOTo
npuBoja 3 BoJa cOpachiBacTCsl Yepe3 KIlarnaH-MuioT
14 mo muHUAM cBsi3u /3 W 19 B BBIXOMHOH TaTpy-
00K B.

[Ipy mMOBBILICHUM [ABICHUS IOCIE PETYISTO-
pa Boaa BO3AeicTByeT Ha MemOpaHy /7 KiamaHa-
MUJIOTa, KOTopas, IIpeojosieBasl COMNPOTHBICHUE
MPYKHUHBI /6, TPUTIOIHUMAET Tapeis /8 U nmepeKphl-
BaeT BBIXOAHOM marpy0Ook kiamaHa-muiaora. [locty-
naromas B pabodyro kamepy b Boga BO3AEHCTBYET Ha
MeMOpaHy 5, ITOK 8§ TiepeMeniaeT 3aropHbBIN JAUCK
10 1o Tex mop, NMoka JaBlI€HHUE 3a YCTPOMCTBOM He
OyneT paBHBIM HacTpoeuHoMmy. Ilpu BoccTaHoOBIE-
HUW JIaBJIeHUS NpYyKWHA /6, BO3JIEHCTBYS Ha MEM-
Opany /7 u COeAMHEHHYIO C HEeU Tapesb /8, OTKPHI-
BaeT BBIXOJHOM MarpyOOK KiamaHa-mwioTa /4, u
BOJIa M3 paboueil kaMepsl b MOCTymaeT B BHIXOTHON
narpyOok B. 3anopubiii nuck /0 mepememiacTcsi B
MOJIOKEHUE «OTKPHITO». [Ipn M3MEHEHUN AaBICHHUS
IUKJIBI TIOBTOPSIOTCA.

TexHuveckast XapaKTepUuCTuKa

YcoBHBIN POX0J1, MM 50

VYenosuoe nasnenne, Mlla 1,6

Pab6ouas cpena BOJIA

Cpemumii pecypc, IUKITBI 10000

Koaddumment ruapasingecko- 15

TO CONPOTHBIICHUS B ITOJIOXKE-

HUH HOJHOTO OTKPBITHS

Jlnana3zoH peryaupoBaHUs JaB- 0,3-1

nenus, Mlla

TouHoCTh perynupoBanus, % 5-7

CpoKk city>x0BI, TONIBI 10

I'epmernyHOCTD III kmace
(T'OCT 9544-92)

["aGapuTHbIe pazMepsl, MM 245x140x390

Macca, kr 20



OrpannyuTeib pacxoaa (30HAJIbHbIN)

Bxoa

Bbixog

Ha3nauenue

[IpennasznaueH I CTaOMIN3AIUN PACX0/1a BOIBI
B TPyOOIIPOBO/IHBIX CETAX IIPH U3MEHEHUH JIaBJICHUS
KaK «JI0 ce0si» Tak U «1ocie ceds». Moxer npume-
HATHCSA B CHCTEMAax TEIJIOCHAOKEHHUS >KUIIBIX Mac-
CHBOB TPOHM3BOJCTBEHHBIX OOBEKTOB MPOMBIIIICH-
HOTO U CEJIbCKOXO3SHCTBEHHOTO HAa3HAUYCHHS U Jp.;
Ha OPOCHUTENFHOH cHucTeMe, MpeJHa3HAaYeHHON s
00CITy)KUBaHUS HECKOJIBKUX (EPMEPCKHUX XO3SHUCTB.
IIpumeHeHue orpaHUYUTENS PACXO/a TIO3BOJIUT pea-

JU30BATh TIPUHIUIT IOJAY OPOCHUTEIBHON BOJIBI
MOTPEOUTENSIM <TI0 TPEOOBAHUIO» U MPH ITOM 00e-
CIIEYHUTH PabOTy MOJUBHON TEXHUKH B TIACTIOPTHOM
pexXHME.

Yempoiicmeo

OrpaHn4uTellh pacxoia COCTOHUT W3 Koprmyca /,
MTOKa ¢ MEeMOpaHOW M JIpoccesieM 2, peryiIHpoBOY-
HOW MIaii0BI 3, TIPYKUHBI 4, KOpITyca APOCCEIs 3.

Ilpunyun deiicmeusn

[puHyn neficTBUs OrpaHUUUTENS PACcXoaa OCHO-
BaH Ha aBTOMAaTHYECKOM OTPaHMYCHUH PacXoja Mpo-
TEKaHMsI )KUJIKOCTH JI0 OTIPE/ICIICHHON BEIMYUHBI TIPH
M3MEHEHHH JaBJICHUS M PacX0/ia B IOABOISIIIEM TPY-
OoImpoBOIE HA BXOIE.

Texunveckas XapaKTepucCTuKa

YcnoBHBINA POXOA, MM 15 20
VYenosuoe gasnenne, MIla 0,2 -1,2
Orpanuyenue pacxoza, j/c 1,0 1,5
["abapuTHbIE pazMepsl, MM 90x50 95x75
Macca, kr 0,3 0,45

11.3. 3anopHo-npegoxpaHuTenbHasa apmatypa

Kianan o0paTHblii NOBOPOTHBIM

C pery.lmpyeMLIM 3aKprTI/IeM n OTKprTI/IeM
JI, 300, P 1,6 MIla

|
|
]
7
a

Ha3nauenue

[Ipennasnauen amsa  Oe3ymapHOTO OTKIIOUCHHUS
TPyOOIIPOBOJIOB TIPH BO3HMKHOBEHHUH 0OPaTHOTO
MOTOKA W JJIsI YCTaHOBKM HAa aBTOMAaTH3MPOBAHHBIX
HAaCOCHBIX CTaHIUSIX, IMPEIyCMAaTPUBAIOIINX MYCK U
OCTAaHOBKY arperaroB Ha 3aKpbITbIA 3allOPHBIA Op-
ra.

Yempoiicmeo

OOparHbIli KiamaH ¢ peryaupyeMbIM 3aKphl-
THEM COCTOUT U3 CICAYIOUIUX JAeTalieil: Kopiy-
ca [, nucka 2, Baja 3, pblyara-nmpoTuBoBeca 4,
rujpouniusapa-aemndepa 5, KpoHuITelHA O,
poTUBOBECaA 7.

Ilpunyun oeiicmeusn

[Ipu paboTe Hacoca MO SHCTBHEM ITOTOKA BOIBI
JIUCK C pbluaroM oBOPaYMBaeTCsl BOKPYT Baja Ha 85°
W KJIanaH OoTKpbIBaeTcs. [Ipy BKIFOUEHHH HACOCHOTO
arperara, 3aKpbITHE KJalmaHa MepBeIX 57°-63° mpo-
HCXOIUT OBICTPO TTOJ BO3AEHCTBHEM MAacChl JUCKa U
0o0paTHOTO TOTOKa, a mocienHue 22°-28° — 3amen-
neHHo. TopMOkeHHE NUCKA OCYIIECTBISETCS AEMII-
(bepoM, B KOTOPOM MAaCJIO MO JABICHUEM OT TOPIIHS
MepeTeKaeT yepe3 ApOoCCceIbHbIe OTBEPCTHS U3 OJHOU
MOJIOCTH B APYTYIO.

TexHu4yeckasi XapaKTepHCTHKA

‘YCIIOBHBIH TPOXOIT, MM 300
Ycnosaoe gasnenne, Mlla 1,6
Bpewms 3akpeitus, c:

YCKOPEHHOE (OT MOJHOTO OTKPBITHUS

kinanana g0 20-30°) 0,5-1,0

3ameayeHHoe (ot 20-30° go mosHOro

3aKpBITHUS) 10-50

OcHoBHBIE Ta0apHUTHBIE,
MPUCOETHHNUTENIBHbIE Pa3Mepbl, MM

I L H B
300 230 460 640

Macca, Kr

155
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Kiiananel o0paTHble ¢ peryjupyeMbiM

3aKPbITHEM M OTKPbITHEM
A, 400-1000 mm, P 1,6 MIlIa (KOP-1,6)

.U,,|\..l

Haznauenue

[IpennasnaueHs! st OG€3yIapHOTO OTKITFOUEHUS
TPYOOITPOBOJIOB TIPH BO3HUKHOBEHWH OOPATHOTO TO-
TOKa W JIJIsl YCTAaHOBKH Ha aBTOMAaTH3MPOBAHHBIX Ha-
COCHBIX CTAaHLHUAX, NPEAyCMaTpPUBAIOIIUX IYCK U
OCTaHOBKY arperaroB Ha OTKPBIThINA 3alIOPHBII OpraH.

Yempoiicmeo

OOpaTHBIN KJIallaH C PETYIUPYEMBIM 3aKPBITHEM
COCTOUT U3 Kopnyca [/, [ucka 2, Bana 3, pblyara Juc-
Ka 4, TuapoHInHapa-aemidepa 5, KpoHIITeHHA 6.

Ilpunyun deitcmeusn

[Tpu paboTe Hacoca Moj JACHCTBUEM MTOTOKA BOZBI
JTUCK C PBIYaroM IoBOpaYMBaeTCs BOKPYT Basia Ha 85°
Y KJIamaH OTKpbIBaeTcs. IIpu BBIKITIOUEHIH HACOCHO-
TO arperara 3aKpbITHE KJIanaHa mmepBbie 57°-63° mpo-
HCXOIHT OBICTPO IO/ BO3/IEHCTBUEM MAaCChI JHCKA U
o0parHOro MoTOKa, a mocieanue 22°-28° — 3amen-
neHHo. TopMoXKeHHe AMCKAa OCYIIECTBISETCS JeMII-
(depoM, B KOTOPOM MAcIIO TIOJT IaBJICHUEM OT ITOPIIHS
nepeTeKaeT yepes IPOCCeTbHBIE OTBEPCTHUS U3 OTHOMN
MOJIOCTH B IPYTYIO.

Texunueckasi XapaKTepHUCTHKA

YcnoBHBIHM IPOXOA, MM 400 500 600 800

1000
VYenosuoe gasnenne, MIla 1,6
Bpewms 3akpeiTHs, c:
YCKOpEHHOE (0T MOJHOTO OT- 0,5-1
KpbITHSI KJ1anaHa 10 22°-28°)
3ameIeHHoe (0T 22°-28° 1o 10-60

TTOJIHOTO 3aKPBITHS)
MakcuManbHO JOMYCTUMBIN 1,2
nepenaj AaBjieHUs Ha JUCKE Kila-
nana npu aemnduposanun, Mlla
MuHMMaNbHOE JaBJICHUE, TapaH-
THUPYIOIIEE TepPMETUYHOE 3a-
KpbITHE Kianana, MITa

0,05
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OcHoBHBIe Ta0apHUTHBIE,
NPUCOETHHNUTENIBHbIE Pa3Mepbl, MM

I[y L H B Macca, kr
400 270 585 940 187
500 320 693 960 440
600 360 780 1100 630
800 460 1060 1480 1270
1000 600 1357 1800 1580

Kiananbl o0paTHbie MOBOPOTHBIE
C peryJiupyeMbIM 3aKpbITHEM
A, 200, 250 mm, P 1,6 MIla (KOP-1,6)

Hasznauenue

[Ipenna3znauens! st OGe3yapHOTO OTKITFOUEHUS
TPYOOIIPOBOJIOB MTPHU BO3HUKHOBEHWH OOPATHOTO TO-
TOKa BOJBI U JIJIs1 yCTAHOBKHU HA aBTOMATU3UPOBAHHBIX
HACOCHBIX CTAHIUAX, MPEAYCMATPUBAIOIINX MYCK U
OCTaHOBKY arperaroB Ha OTKPBIThINA 3aIIOPHBII OpraH.

Yempoiicmeo

Knaman oOpaTHBI C peryiaupyeMbIM 3aKpBITH-
€M COCTOMT U3 Kopmyca /, KpbIIKK 2, Baja 3, pbl-
yara 4 ¢ JIUCKOM 5, BHEIUIHErO pbluara 0, INTOKa 7,
ruiponminHapa-aemidepa 8, apoccens 9, MOPIIHS
10, 6auka KOMIIEHCUPOBaHUS yTeuek /1.

Ilpunyun oeiicmeus

[Ipu ipsiMOM TTIOTOKE BOABI IUCK C PhIYaroM MmoBo-
paumBaeTcs BOKpYT Baja Ha 65°, M Ki1araH OTKphIBa-
ercsl.

[Ipu BrIIOUEHNHU HAacoca 3aKpbITHE KJanaHa mep-
BbIC 25-45° mpoucxoauT OBICTPO MO BO3ACHCTBHEM



Macchl JUCKa U 00paTHOTO IOTOKA, a MOCIIEAYIOIUe
20-40° — 3amemneHHO. TopMOKEHUE OCYIIECTBISAET-
cs1 aemndepom, B KOTOPOM Maciio MOJ] AaBICHUEM OT
MOPIIIHS [EPETEKAET Yepe3 IPoCcCeib U3 OIHOM M0JI0-
CTH B JIpyTYIO.

TexHu4yeckasi XapaKTepHCTHKA

YCIIOBHBIN MPOXOIT, MM 200 250
VYenosuoe gasnenne, MIla 1,6
Perymuposanwe” YeTBIPEXCTYIIEHIaTOe
Bpewms 3akpeiTHs, c:

YCKOpEHHOE (OT ITOITHOTO OT- 0,2-0,4

KpbITHs Kitanana 10 20-40°)

samemienHoe (ot 20-40° mo 10°) 10-25

(ot 10° 10 MOSHOTO 3aKPBITHSL) 4-20

“Or 60° 10 40° — I crym.; ot 40° mo 20° — 2 crym.; ot 20° 10
10° -3 ctyn.; ot 10° mo 0° — 4 cTym.

OcHoBHBIC ra0apHUTHBIE,
NMPUCOETHHHUTEIbLHbIE Pa3Mepbl, MM

Ily L H B Macca, kr
200 500 497 525 114
250 600 590 590 268

Kaananb! o0paTHbie OecdiaHneBblie
€ OIHOCTOPOHHEI NMOABECKON JHCKa
A, 50-150 mm, P 1,6 MIIa (KOb-1,6)

Ha3znauenue

[IpennazHaueHs! 11 IPEIOTBPALIICHUS 0OPATHOTO
MTOTOKa pabodeii cpeipl B TPYOOIIPOBOJaX U yCTaHAB-
JUBAIOTCSI HA BCTIOMOTATeIbHOM HACOCHOM 000DPY/I0-
BaHUHU.

Yempoiicmeo

Krnaman cocrout u3 xopmyca /, TOBOPOTHOTO AUCKA
2, ocu 3, YIUIOTHATEIBHOTO KOJIbITA S, TPOKIIAIOK 4.

Ilpunyun odeiicmeusn

[ToBOpOTHBIN AUCK 2, 3aKPEIUICHHBINA HA ocH 3, OT-
KpBIBA€TCS MOJ JEHCTBUEM IOTOKA BOJBI M YIEPHKH-
BaeTCs B OTKPHITOM TOJIOKEHNHU 32 CUET NMOJBbEMHOMN
CHJIBI, BO3HUKAIOIIEH OT CKOPOCTHOTO Haropa IoToKa.
B nonoskeHnn «3aKphITO» MMOBOPOTHBIN TUCK 2 IJIOTHO
HIPKUMAETCs K KOJIbLy 5 M 00eCHeurBaeT OJHOCTO-
POHHIOIO TEPMETHYHOCTb.

Texunveckas XapaKTepucCTuKa

VCIIOBHBIN mepexos, MM 50 80 100 150
VYenosHoe naBnenne, Mlla 1,6
Koagdurment comnpo-
THUBJICHHUA KJIAIIAHOB B
[TOJIOYKEHHUH TIOJHOTO OT-
KpbITHS, HE OoJiee 9,2 6,5 5,5 4,0
OcHoBHbIE Ta0apHUTHBIE,
NMpHCOeTUHNTEIbHbIE pa3Mepbl, MM
M
1, 1 1, 1, L e
50 100 66 32 24 1,5
80 135 93 54 24 2.1
100 155 115 70 31 3,2
150 205 156 114 33 472

OOpaTHBIi KJIaNaH ¢ peryJupyeMbiM

BpeMEeHeM OTKPbITHA-3AKPbITHSA
A, 100 mm, P, 1,0 MIIa (KOP-1,0)
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Ha3nauenue

[IpemHa3naueH ISl MpenoTBpAIIeHUs 00paTHOTO
MOTOKA BOJIBI TP OTKIIFOUEHUHM CKBAKUHHBIX HACO-
COB CHCTEM BOIOCHA0KCHUS U OPOLLICHHUS U OCYIIECT-
BJICHUS TUIABHOTO THUAPABINYECKOTO PEXHMa B TPY-
OorpoBoIaX MPH UX ITyCKe.

YcranaBnuBaeTcs MEXITy ABYMS (IaHIaMH Tpy-
00ITpoOBO/Ia C TTOMOIIBIO KPETEKHBIX OOITOB.

Yempoiicmeo

OOparHblil KManaH ¢ THIPOTOPMO30M BKIIOUAET
B cebs1 marpyOok / ¢ aByms (uiaHnamu 2, KiamaH
OTHOCTOPOHHEHN IMOABECKON 3, THAPABIMYECKUNA Me-
XaHU3M 3aIepKKd OTKpeITHS /3. Kperuienue xiarma-
Ha C OIHOCTOPOHHEH MOJBECKOM OCYILECTBISETCSA K
npaBoMy (raHIly naTpyOka ¢ IMOMOIIBIO ABYX OOJITOB.
Mexay kianaHoM U (JaHLeM yCTaHaBIMBAaeTCs pe-
3uHOBas Mpokiaaka 4. Kinanan 3 umeet xopmyc 3, Ta-
peitb 6 ¢ MOTYKPYIVIBIM MIapHUPOM 8, YIIJIOTHEHHE 7.

MexaHu3M 3aepKKH OTKPBITHUS HMEET KOpITyC
10, BHYTpU KOTOPOTO pAaCIOJIOKEHBI MpyxuHa [/ u
NopIIeHs /2, Bo3AelcTByomue Ha MToK 9. CBepxy
K KOPIIyCY KpEHmHUTCsl APOCCENUPYIOIIEe YCTPOICTBO
16, BxItOUarolee B ceds PeryaupyeMblil JIpocceib
15 n mapukoBbil knanan /4. K npoccenupyromemy
YCTPOUCTBY TPHUBAPEH MACISHBIN 0adok /7, MMero-
WA 3aJTUBHYIO TPOOKY /8 M CTUBHYIO TPYOKy /9.

Ilpunyun oeitcmeusn

Pabora oOparHOro KiamaHa OCYIIECTBISETCS IO
CIeqyHOIEel TexHonoruueckon cxeme. IIpu Bitoue-
HUHM HACOCHOTO arperara Ioj JefiCTBHEM pa3BHBae-
MOTO UM JaBJICHUS Tapeib 6 depe3 mapHup 8 BO3ACH-
CTBYET Ha IITOK 9, nopieHb /2 1, Ipeo1oieBasi Copo-
TUBJICHUE TPYXHUHBI [/, BBIIABIMBACT MAcioO U3 IO-
JIOCTH HAJl MOPILIHEM Yepe3 apoccelib /5 B MacisHbIN
Oavok /7. [lpu CHMKEHUH JaBJICHUS B TPYOOIIPOBOJIE
YCHIIUEM TIPYKUHBI /], TeHCTBYIONTIM Ha MOPIICHD /2
1 TOK 9, Tapens 6 3akpbiBactes. [lepeTok Macia B 1mo-
JIOCTh HaJl TMOPIITHEM TPOUCXOIUT Yepe3 MApUKOBBINA
kjanaH /4. B nanbHeleM UMKIIbl TOBTOPSIIOTCSL.

Texnuveckast XapaKTepuCTUKa

Tun CTalMOHAPHBIN
'VCIIOBHBIN MPOXOIT, MM 100
VYenosHoe naBnenne, Mlla 1,0
Pab6ouas cpena BOJZIA
T'epmernynoCTD I kmace
(T'OCT 9544-75)

Cpennuii pecypc, HUKIIbI 10000
Koaddurment ruapaBimaeckoro co- 5,5
MIPOTUBIICHUS TIPH OTKPHITOM KJIaITaHe
Bpewms, c:

PEryJiupyeMoro OTKpbITHs 5-220

3aKPbITUS 20-25
CpoK city>XOBI, TONTBI 10
["abapuTHbIE pazMepsl, MM 215x215x370
Macca, kr 13,4

214

OoOparHbIii KJIanaH
¢ peryJupyemMoii cTeneHbl0 OTKPbITUS
,Z[y 100 mm, Py 1,0 MIla
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Ha3znauenue

[IpennasznaueH jiis mpeAoTBpaIlleHus] B TpyOo-
npoBojie 0OpaTHOrO MOTOKAa BOABI M OCYLIECTBIIE-
HUSl PETYIUPYeMOil ToJjauu nmpu paboTe CKBaXHH-
HBIX HACOCOB CHCTEM BOJIOCHAaOXEHHUS U Opolle-
HUA.

Yempoiicmeo

OOparHblil KJIanaH COCTOUT U3 natpyOka / ¢ aBy-
Ms QraHuamu 2, Ki1anana B coope 3 1 BUHTOBOTO Me-
xanmu3ma 13.

Kiranan 3 cocrout us kopiryca 6, Tapenu 4 ¢ moiy-
KpYTJIBIM IapHUPOM 8 B yIUTOTHeHHEM 5. OH KpernuT-
s K (praHIy marpyOKa crpaBa ¢ TOMOIIBIO ABYX OOJ-
TOB. Mex 1y KiarmaHoM U (bIaHIleM yCTaHaBIMBAETCS
PE3UHOBAsI IPOKIIAKA 7.

BunrtoBoit mexanusMm /3 TpencTaBIseT CcOOOi
Kopiryc /0, BHYTpH KOTOPOTO HAXOAWTCS BHUHT [2,
BTyJKa //, ITOK 9.

Ipunyun deiicmeusn

[IpeaBaputensHO  ompeaesercs HeoOXoanmast
NPOIYCKHAsA CIOCOOHOCTh OOPaTHOTO KiamaHa, JUIs
Yero ¢ MOMOUIbI0 BUHTA /2 110 KOHYCY yCTaHaBJIMBa-
€TCS1 COOTBETCTBYIOIIUI YTOJl OTKPBITHUS.

IIpu BKJIIOYEHMH HACOCHOTO arperara Moj Jeiu-
CTBUEM Pa3BUBAEMOTO MM JIABJICHUS Tapesb 4 OTKPHI-
BaeTCs Ha 3a7aHHbIi yrou. [Ipu oTkiIroueHnn Hacoca
MOA ACHCTBHEM COOCTBEHHON Macchl MIIM 0OpaTHOTo
MOTOKa BOJBI Tapeib 3aKpbiBacTcs. B nanpHeiem
IIUKJITBI TTIOBTOPSIIOTCSI.



TexHuueckast XapaKTepucCTuKa

'VCIIOBHBIN MPOXOIT, MM 100
VenoBHoe nasiaenue, MIla 1,0
Pabouas cpena BOJA
I'epmernunocTh 1T K.
(I'OCT 9644-86)
Cpenumii pecypc, IUKITBI 1000

KoadduimenT runpasingeckoro 6,5
COIPOTHUBIICHUS B MTOJIOKEHUH TTOJI-
HOTO OTKPBITHS

Yros1 OTKphITHS 1°-70°
Cpox city0bl, TOJIbI 10
T'abGapuTHBIC pa3mMeps!, MM 200x215x265
Macca, kr 10,2

IIpenoxpanureabHas apMarypa
U YCTPOICcTBA
IIpenoxpanuTe1bHO-COPOCHOE YCTPOHCTBO
Icy-100, P 1,2 MIla
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Ha3znauenue

[IpemnazHaueHo It 3alIUTHl  TPYOOIPOBOIOB
OpPOCHUTENIFHON CETH OT THAPABINYECKUX YAapPOB, BbI-
3bIBACMBIX OTKIIIOUCHHUAMU OOXKIACBAJIbHBIX MAallWH,
MEPECKIIIOYCHUAMU Ha HAaCOCHOM CTaHIIMU U 3aKPBITU-
€M apMaTypbl. YCTaHaBIIMBaeTCs Ha TPyOOIpoBOmax
OpPOCHUTENHFHON CETH W COPOCHBIX JTHMHHSIX HACOCHBIX
CTAHLIUH.

Yempoiicmeo

[ICY-100 cocrouT W3 YIHpaBISIOMIEro KiamaHa /,
BXOJIHOTO MaTpyOKa 2, 3arOpHOTo TMcKa 3, MeMOpaH-

HOTO MeXaHm3Ma 4, BeIXogHOTO marpyOka 5. Ilpm
yctaHoBke Ha cetu IICY-100 xoMIuiekTyercs ok ae-
BAJIbHBIM aNINapaTtoM 6, KOTOPBIM 3aKperuisercs: Ha
BBIXOJTHOM MaTpyOKe M OCYIIECTBIISICT IBM)KEHHE KaK
0 KPYTY, TaK 1 MO CEKTOpY.

MemOpaHHbII MexaHu3M 4 BKITIo4aeT B ceds (an-
6l 7, MeMOpany 8, kopmyc 9, mtok /0, npyxuny /1.

VYpasnstitonuii kjnanad / cOCTOUT U3 kopmyca /2,
wiymkepa 13, memOpan [4, 16, perymupoBOYHOMN
NpY>KUHBI /5 1 Konmnaka /7.

Ilpunyun oeiicmeus

[pu naBneHUH B CETH HE BBIIIE 33/IaHHOTO, YITPaB-
JISIONTUM KJTarmaH 3 TiepefaeT AaBleHue U3 TpyOorpo-
BOJIa B TIOJIOCTH A MEMOpaHHOTO MeXaHnu3Ma /, 3a c4eT
pa3HOCTH IUIoLaei MeMOpansl 8 u 1ucka 3 — copoc-
HOE YCTpPOWCTBO 3akphiTO. [Ipn moBblIeHHH naBiie-
HUS B ceTH MeMmOpaHa /6 ympaBsIFOIIEro KjaraHa
MIPEOJI0JICBACT CONMPOTHBIICHUE MPYKHHBI, MMEPEKITIO-
YJaeT TUTYHKep /3 Ha OTKPBHITHE W BONIA MOCTYIIaeT B
MOJIOCTh h MEMOpPaHHOTO MEXaHW3Ma /; TIPOUCXOIUT
nepeMelIeHne AUcka 3 U cOpOCHOE YCTPOHCTBO OT-
KpbiBaeTcsl. [Ipu CHIWKEHUUW HaBieHHs TpyxuHa 5
BO3BpalllaeT IIyHxep /3 W BoAa MOCTyNaeT B Kame-
py 4 memOpanHoro mexanmsma. COpoc BOABI depes
TICY-100 mpekparmaercs.

Texunveckas XapaKTepuCTHKA

YCI10BHBIN JUaMeTp, MM 100
VYcenosuoe nasnenne, MIla 1.4
IIpenenst perynuposanus, MIla 0,4-1,2
Hacrpoiika naruuka gaBjieHus pyuHas
TouHocTh perynupoBanus, % qo 10
O06Bem cOpoca B 3aBHCHUMOCTH OT 20-50
MPUMEHSEMOTO0 THaMeTpa CoIa, Ji/c

Panmyc pa3Opei3ruBanus, M 55-60
MHTEeHCUBHOCTD JOXK s, MM/MUH 0,114-0,117

OcHoBHbIEe TadapHUTHBIE,
MPHCOEMHHUTEIbHBIE PAa3Mepbl, MM

Macca, kr
1 L H B ¢ IOXKIEBaANIL- | 03 0K Ie-
Y HBIM ara- BaJILHOIO
parom armapara
100 | 450 | 1300 | 290 39 23

Kianas 3auuTHbIA THIPaBIHYeCKUH
K31'-120 I[y 100 mm, Py 1,4 MlIla

Ha3nauenue

[IpemHa3naueH Ass 3aMUTHl TPYOOIIPOBOJOB OPO-
CUTEIILHOW CETH OT THAPABINYECKUX YIAPOB, BBI-
3BIBAEMBIX OTKJIIOUCHUSIMH JOXKACBaJbHBIX MAaIlVH,
MEePEKITIOUCHUSIMH Ha HACOCHOW CTaHIIUU U 3aKPBITHU-
eM apMaTypbl. YCTaHaBIMBACTCS Ha TPyOOIPOBOIAX
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OpPOCHUTETFHON CETH W COPOCHBIX JMHHSIX HACOCHBIX
CTaHLUH.

[Tpu ucronp30BaHNM Ha HACOCHOUW CTaHIIMK HACO-
COB ¢ KpyTo# xapakrepuctukoi (1416 u np.) K3I-120
HEoOXOMMO UCIOB30BaTh B koMiuiekce ¢ [ICY-100
WM PETyJISATOPOM JaBJICHUS «JI0 ceOsi» Ha OOBOIHOMN
JUHWH, WINA C aBTOMATHKOM 110 pacXomy.

Yempoiicmeo

Kirarman K3I'-120 cocTOHUT U3 CIEAYIONINX Y3JIOB:
KopIryca /, BaHTy3a 2, KPBIIIKA 3, THOKOH muadparMbl
4, TpyOKH 5, BOIOBO3AYITHOTO 0aka 6, OTpa)kaTeib-
HOW Tapenu 7 M OTCeYHOro ycrpouctsa 8. OTceuHoe
YCTPOMCTBO BKIIIOYACT B ceOsl KOPIyC 9, OTCEYHBIH
knanad /0, nopiiens /1, npyxuny /2, peryaupoBod-
HYIO raiiky /3.

Ilpunyun odeiicmeusn

[Ipu 3amomHEeHNH OPOCHUTEIHLHOTO TPYOOITpOBOIA
BOJIa TIOCTYIIAeT B KOpIycC / YCTPOWCTBA U OJHOBPE-
MEHHO 4epe3 OTCEYHBIH KyanaH 8§ — B BOJOBO3AYII-
HBII 0ak 6, CKMMasi BO3JyX B BepxHell yactu Oaka
u depe3 Tpyoky S5 B kamepe Haja nuadparmoit 4. Jlo
BBIPAaBHUBAHU JIABJICHUS B KOpITyce W Oake Boja 3
KJlarmaHa, oTkuMasi nuadparmy 4, cOpackiBaeTcs B
arMocdepy, paccenBasiCh OT OTPAKATEILHON TapeIKH
7. Ilocne BeIpaBHUBAHUS IaBJICHUS B KOpITyce U Oake
nuadparma nepekpbIBaeT ceio, u cOpoc mpekpaa-
eTcsi, TaKUM 00pa3oM, MOJTOTaBIMBAs YCTPOHCTBO
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K pabote. [Ipy THIPaBINYECKOM yaape HMPOUCXOIHUT
pE3KOe MOBBIIICHHE JaBJICHHUS B KOPIyCe, PH ITOM
OTCEYHOE YCTPOMCTBO OT/IEISIET KOPIYC OT BOIOBO3-
qyurHoro 6axa. JlaBieHue BOJBI MPUMIOAHAMACT JHa-
(hparmy, mpouCXoaAuT ee cOpoc B arMochepy, TeM ca-
MBIM CHHKAsl BEJIMYMHY THAPABIMYECKOTO yIapa.

Texnnueckast xXapaKTepHUCTHKA

YcnoBHBIHM IPOXOA, MM 100
VYenosuoe nasnenne, MIla 1,4
IIpenensl perynupoBanus gasiaenus, Mlla 0,6-1,2
Croit 0caaKoB 3a OIWH BEIOPOC, MM:
TIPH 3apsJIKe 1,6
[P TUApPOYyAape 0,6
OObeM BBUTHBA BOJIBI 32 OJIMH BBIOPOC, JI:
TIPH 3apsIKe 1o 260
U THAPOYAAPE 1o 330
Pammyc pa30ope3ruBaHus, MM 15-20
Tounocts, % 5-10
BrictponeiicTBue, ¢ 0,5-0,6
Pacxon copoca, i1 50
OcHoBHbBIE radapuTHbIE,
NMpHCOeTHHNTEIbHbIE pa3Mepbl, MM
Z[y L B H Macca, kr
100 490 310 880 27,3

Kianan nporuBoyiapHbIi ruipaBIndecKui
I[y 80-150 mm, Py 1,6 MIla (KT')
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Ha3nauenue

[Ipenna3naueH Ass 3aIUTHl TPYOOTIPOBOJOB BHY-
TPUXO3AMCTBEHHONH OPOCUTENBHON CETH U BOJOBOIOB
CHCTEMBI CEJIbCKOXO3IMCTBEHHOIO BOHAOCHAOKEHUS
OT THJIPABIIUYECKUX YIapPOB, BO3HUKAIOIIUX OT U30bI-
TOYHOT'O HAPACTAIOIIErO JIABJICHHUS.



lamenne wu30BITOYHOTO MAaBIEHHS OO YCTa-
HOBJIGHHOTO DPAacYeTHOTO TMPOU3BOAUTCI TMyTEM
OBICTPOTO COEAUHEHUS MOJOCTH HAIOPHOTO TPY-
oomnpoBoma ¢ armocdepoil u JIpocceTUpOBaHUS
TakuM 00pa3oM 4acTu 00ObeMa BOJIbI U3 TPYOOTIPO-
BOJIA.

Yempoiicmeo

Knaman BkitodaeT B cebs xopryc /, KpBIMIKY 3,
mToK 7 ¢ kiananamu /4 u 10, memOpany 6, peryiu-
POBOYHOE YCTPOUCTBO §.

Ilpunyun oeiicmeusn

Jlo 3aroHeHNs OpOCUTENBHOM CETH BOJIOM IaTpy-
0OK 2 ¢ TOMOTITBIO TIPYKUHBI 4, KOJIBIIEBOTO TPYKUMA
12 n MmeMOpaHBl 6 HaXOAUTCS B MOJOKCHHUH 3aKphI-
tus. Boma, mocrtymas w3 HamopHoro TpyOompoBoja
B IIOJIOCTH KJIamaHa /5, a 3aTeM uepe3 MMITYJIbCHBIN
KnamnaH /4 v okHa A B HarpaBJsitonieit //, momanaer B
YHPaBJISIONIYIO TIOJOCTh /', TIIe COKUMAETCs, CO3/1aBast
JABJIEHNE, paBHOE pabodeMy B CETH. YCHUIIHE MPYKH-
HBI 4 pacCYMTAaHO HA TO, YTO OHA MOXKET YIACPKHUBAThH
KPBIIIKY 3 B HUYKHEM TTOJIOKEHUH TIPY ONIPEIeIICHHOM
naBieHuu B cetu. [lpu nanpHeieM pocTe 1aBieHus
KpBIIIKa 3 TIePEeMEIIacTCsl BBEPX [0 yIOpa B MOSICOK,
BBINIOJTHEHHBIN Ha mimuibkax 5. Knanan 3apsikeH u
TOTOB K paborTe.

[lepen BkITtOUeHHEM B pabOTy C MTOMOIIBIO PEry-
JIUPOBOYHOTO YCTPOMCTBA § IMTyTeM 3aTSHKKU TIPYIKH-
HbI 9 IPOU3BOJUTCS HACTPOWKAa Ha pabouee JaBlie-
uue ot 0,4 mo 1,2 MIIa. [Ipu Bo3pacTaHnu naBieHUS
BBIIIE YCTAHOBJIEHHOIO INTOK 7, MPEeojioyieBas yCH-
Jue TPYKUHBI 9, mepeMentaeTcsi BBEpPX, MPHUIIOTHH-
Masl 3anopHblil kinanan /0 Hag cemioM 3. Ilpouc-
XOAUT CIIUB U3 yIpasisiouel nonoctu /. JlaBnenue
B HEW MajaeT, U MO/ HallopoOM BOJIbI MeMOpaHa 6 oT-
JKUMaeTcsl oT marpybOka 2, coobmiasi ¢ atmocdepoit
HaMopHBIN TpyOompoBo yepe3 monocth /5. Copoc
BOJIBI MPOMCXOAWT A0 TeX TOp, MOKa JaBleHHE B
HamopHOM TpPyOOTIPOBO/IE HE MOCTHUTHET 3a/JlaHHOMN

YCTaHOBJICHHOM BeNWYUHBI. B 3TOM cilydae npyxu-
HOH 9 mTOK 7 3anopHOro kiamnana /0 onyckaercst Ha
ceanio 13, mepekpriBas MyTh HA CIUB, OJHOBPEMEH-
HO OTKpBIBA€TCS MMITYJIbCHBIN KilanaH /4, KOTOPbIN
COEIMHAET HAIOPHYIO MOJOCTh /5 ¢ ymnpasistoei
nosoctero /. Ilox BO3AeHCTBUEM CO3JABIIETOCS B
VIIPaBIAIONIEH MmojIoCTH [  JaBieHUs MeMmOpana 6
NEepeMeIIaeTcsl BHU3 K NAarpyOKy M IEepeKpbIBaeT
cOpocC BOABI U3 HAOPHOTO TPyOONpPOBOAa B aTMOC-
depy.

Krnamansl ycTaHaBIMBaIOTCS BEPTHUKAIBHO Ha Ha-
MOPHBIX TPYOONPOBOJAX C YCIOBHBIM IPOXOJIOM OT
50 mo 300 MM ¢ momorpio (hraHIeB. B 3aBucuMocTu
OT pacxofa Bofbl B TPyOONPOBOIAE HMPUMEHSIOT TPH
TUIIOpa3Mepa KJalaHoB: ¢ YCIOBHBIM mpoxoaoM 80,
100, 150 mm.

Texunyeckas XapaKTepUuCTUKa

Tun CTallMOHAPHBIH
'YCITOBHBIHA MTPOXO, MM 80 100 150
Venosuoe gasienue, MIla 1,6
Hactpoiika pyuHas
IIpenens! perynupoBaHust

JlaBJIeHMsI cpabaThiBa-

nus, Mlla 0,4-1,2
BricTpoaeiictBue, ¢ 0,5-0,6
TouHOCTH perynupoBa- +10

HUS OT HACTPOIKH JaB-

nenus, %

Pacxon copoca (He me-

Hee), M*/q (11/c) 90(25) 144(40) 270(75)

Koa¢dumment roroBHo-

cTu (HE HUXKE) 0,99
Pasmepsl, MM:
JIUaMeTp 290 320 450
BBICOTA 300 300 350
Macca, kr 18,7 20,9 52,7

11.4. AspaumoHHasa apmartypa

Kiaananbl 1J1s1 BbINyCKa BO31yXa
(KBBB) A, 100 - 150 mm, P 1,6 MIla

Hasnauenue

[Ipenna3znaueHs! JuId BIyCKa BO3/yXa IIPH IJIaHO-
BOM WJIM aBapUifHOM OTOPOKHEHUH TPyOOIpOBOIOB
U A7 BBIIIYCKA BO3lyXa IIPU 3all0JHEHUH BOIOBOIOB
WJIN OTZAEJIBHBIX €r0 YYacTKOB.

Yempoiicmeo

Krnanan a5 Boycka M BBIITyCKa BO3/lyXa COCTOUT
u3 (hrmaHIa yCTaHOBOYHOTO /, IIAPOBOTO IMOTLIaBKa 2,
MOHTa)KHOTO TaTpyOKka 3, paccekarens 4, OrpaHu4u-

Tens 5, Tapenu 6, Kopiryca /7, OCH TTOIBECKH Tapen
8, BaHTy3a pelYaXHOro 9, kpeiuku /0, BBITYCKHOIO
narpyOka /7, ceryaroro orpaxaeHus /2.

Ilpunyun deiicmeusn

B mporecce 3amoiHeHUs] TPyOOIpOBOIA BO3IYX
nocrynaer B koprnyc KBBB. Tapenp knamana nop
JIEHCTBHEM MacCChl HIAPOBBIX MOIJIABKOB HAXOJUTCS B
OTKPBITOM TOJIOKEHUU U BBITECHSIEMBIA BOJOU BO3-
JTyX BBIXOJIUT B aTMOC(epy Yepe3 BBIITYCKHOH maTpy-
0OK.

Ilo mepe 3amonHeHHs BOJOBO/A YPOBEHB BOBI
B kopnyce KBBB noanumaercs, MornjgaBKyd BCIUIbI-
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BAalOT, TIOBOpAdnBasi Tapeib, KOTOpas MEpeKphIBAeT
BBIMYCKHOM TaTpyOOK. YmajneHwe BO3[IyXa, TOCTY-
natouero B kopnyc KBBB nocine 3akpbiTust Tapenu,
MIPOU3BOIUTCS. MaJIbIM PbIUaXHBIM BaHTy30M 9. [Ipu
00pa3oBaHMU BaKyyMa BCIICICTBHE aBapuU U MPH
TUTAHOBOM OTIOPO’KHEHUH BOZOBOJA KjlaraH OTKPBI-
BaeTCs MO/ JIEUCTBMEM Pa3HOCTH JABJIECHUM MEXITY
arMoc(epoil 1 BHyTPEHHEH MOJIOCThI0 TPYOOIPOBO-
Ja, BIyCKas BO3AYX, KOTOPBbIM 00eCreyrBaeT CpbIB
BaKyyMa B BOZOBO/IE.

10
F Cremuoe
CETONHOE OrpakLERne
(paamep) ans d, 100
B+ g
?f
[ AR i 3
o
| 69
/i
~ 1I'
5= i D 2
4 3 il 12
N -
] 1

Texunueckasi XapaKTepHUCTHKA

JlmaMeTp BBHITYCKHOTO MaTpyOKa, MM 100 150
Juamerp ycraHOBOYHOTO (hriaHIa, MM 400 575
VYenosHoe nasnenne, Mlla 1,6
JlaBienue, mpu KOTOpPOM obecreunBa-
eTCsl TepMETUYHOCTH Kiamana, MIla 0,005
Koa¢ddumment ruapaBnngeckoro co-
MIPOTHUBIICHNUS:
IIPU BITyCKE BO3AyXa 0,208
IIPU BBINTyCKE BO3/IyXa 0,187
OcHoBHBIE Ta6apUTHBIE,
MPUCOETHHHUTEILHbIE Pa3Mepbl, MM
A, bl L H Macca, Kr
100 400 456 570 200
150 500 575 767 274
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Kaananbl npoTHBOBaKYyMHbIE
JJIs1 ByCcKa M 3amemJieHust Bo3ayxa (KB3B)
,Z[y 50, 150 mm, Py 1,6 MIla

O,

Ha3nauenue

[IpeanazHaueHbl AJs1 aBTOMATHYECKOTO BITyCKa
BO31yXa B TPyOONPOBOABI CUCTEM MOAAYN BOIBI MIPH
o0Opa3oBaHMM B HHUX Bakyyma. lIpumeHstoTcst ajst
MIPEOTBPAIEHUS THAPABINYECKUX yAApOB, HAUYMHA-
IOLINXCSL C BOJIHBI IIOHMKEHUS JaBJICHHUS; JUIS 3allU-
Thl TOHKOCTEHHBIX TPYO OT Aedopmannu B MOMEHT
BO3HMKHOBEHHUSI BaKyyMmMa IPH IEPEXOIHBIX PEXKU-
Max; BITycKa BO3/lyXa MPHU OMOPOKHEHUHU BOTOBOAOB
WM OTJENIBHBIX PEMOHTHBIX YYaCTKOB.

Yempoiicmeo

Knaman cocrout m3 ¢uianma-xopryca /, Tapenu 3 ¢
IUIOCKHM PE3UHOBBIM YIUIOTHEHHUEM 5, KOTOPAsl LIapHUP-
HO COEGIMHEHA C PhYaroMm 4, MojIBELICHHBIM Ha OCH 2.

Ilpunyun oeiicmeusn

HopmanbHoe monokeHue kiamaHa — 3aKpbITOE.
Tapenb mepekprIBaeT BIYCKHOM MaTpyOOK, Hadaib-
HO€ yCHIHE AJIsl YIUIOTHEHHS CO3JAaeTCsl €€ MAaccoil.
OxoHuaresIbHas FepMeTU3aLMs IPOUCXOANT MOA ACH-
CTBHEM Pa3HOCTH JaBJICHUH (BHYTPEHHETO B TPyOO-
npoBoze u arMocgepHoro). [Ipu nosiBneHnn Bakyyma
Tapeib KiarmaHa OTKPHIBAETCSl U aTMOC(EpHBI BO3-
JyX BBIITycKaeTcsa B TpyoOomposoa. Ilociie BeipaBHU-
BaHMA JAaBJICHUN BHYTPU U CHApYXd TpyOorpoBozaa
Tapenb ToJ| JeWCTBHEM COOCTBEHHOH MacChl Tepe-
KpBIBACT BITyCKHOM MAaTpyOoK, HE JOIyCKas BBIXOAA
BITIIIEHHOTO BO3/yXa, C’KaTHe KOTOPOro MpH moce-
JIyIOILEM TOBBIIIEHUH JIaBJICHHUs CMsT4aeT Mpolecc
MIPOTEKaHMS THAPABINIECKOTO yaapa.



Texunueckasi XapaKTepHUCTHKA

150
250

JlmaMeTp BITyCKHOTO MaTpyoKa, MM 50

Juamerp ycraHoBoysoro ¢uiania, MM 100

VYenosuoe gasnenne, Mlla 1,6

[TpomyckHnast cnocodHocTb B cBepx- 0,045
KPUTHUYCCKOM PEIKHUME NBUKCHUSA

BO3IyXa, M’/c

0,04

Bennuuna Bakyyma, HeoOXoumast
JUTsl OTKpBITHS Kiamana, Klla

KoadduiueHT ruapaBindecKoro 0,5
COTIPOTHBIICHUSI KJTalTaHa TIPH OT-
KPBITHH TAPEITH TOTOKOM

OcHoBHbIEe Ta0apHUTHBIE,
MPHCOEMHHUTEIbHBIE PA3MepPbl, MM

pit H B Macca, kr

150 250 380 150 22

50 100 155 70 7

BanTy3el pbruakHbie «B» P 1,6 MIla

3 4
il
\ i
7 i

s

1 - =

@120
: :
Ha3znauenue

[IpennazHaueHs! A1 NEPUOJUUECKOTO yAaIeHUs
BO3JlyXa U3 TPyOONPOBOJIOB B AKCILITYaTAI[HOHHOM pe-
KUMe pabOTHI BOIOBOJIOB.

Yempoiicmeo

Banty3 coctouT u3 kopiyca /, KpbIILIKH 2, 11apa-
MOTUIAaBKA 3, Tapenu-KianaHa 4.

Ilpunyun oeiicmeusn

[To mepe HakomieHHsI BO3AyXa YPOBEHb BOABI B

KopITyce / TajaeT, map-ToIIaBoK 3 1Mo ACHCTBHEM
CBOEHM MacChl OITyCKaeTCsl BHM3, MOBApadyuBasi phI-
Yyar OTHOCUTENIBHO OCH, YKPEIUICHHON Ha KPBILIKE 2,
Tapenb 4 OTKPBIBAET BBIMYCKHOE OTBEPCTUE U BO3-
nyx ynansiercss B atmocdepy. [locne ynaneHust Bo3-
JlyXa YPOBEHb BOJBI B KOPITyCE MOTHUMAETCS, IIap-
MTOTUTABOK BCILIBIBACT U Tapeih 4 3aKPHIBACT BHITYCK-
HOE OTBEPCTHE.

Banty3sl «B» obecnieunBaroT ymaneHue Bo3myXa
B Juana3oHe padounx nasieHuit ot 0 go 1,6 Mlla u
0 YCJIOBHSIM MPOYHOCTH JOIMTYCKAIOT KPAaTKOBPEMEH-
HOe TIOBEIIIeHNE maBieHus 10 2,5 MIla. OTHocsiTcs
K KJIACCY PEMOHTHPYEMBIX HU3/ICITHH.

TexHu4yeckasi XapaKTepPHCTHKA

JlmaMeTp BBITYCKHOTO OTBEPCTHS, MM 6 8

YCOBHBIN JuaMeTp NPUCOEAUHU- 50

TEJNBHOTO (JIAHIIA, MM
VYcnoBHoe pabouee nasienue, Mlla 1,6

JIHTOM — «B»
cBapHO# — «Be»

Hcnonuenue BaHnTy3a

CpoK city>KOBI, TONTBI 10

OcHoOBHbBIE TradapUTHbIE,
NPUCOETHHHUTEILHbIE Pa3Mepbl, MM

Mapxa | JI, il I, H | Macca, kr
B-6 50 275 6 295 30
B.-8 50 275 6 280 242
B-8 50 320 8 295 41

MoHTasxKHasi NIPOCTaBKa
I[y 80 - 800 MM, Py 1,0 MIIa

Haznauenue

[Ipenna3nauena ayis ymoOCTBa MOHTaXa M IEMOH-
Taka 3allOPHON apMarypbl Ha TPyOOIPOBOJaX C Iie-
JIBIO0 €€ PEMOHTA WJIU 3aMEHBI.

Yempoiicmeo

MoHTa)KkHasi TpOCTaBKa COCTOUT W3 TarpyOka I,
KOMIIEHCaTopa 2, CBOOOHOrO (h1aHIa 3, yIUIOTHSHHH 4,
KPEIIeXKHBIX OOJITOB 5, CTATHBAIOIINX IIITHJIEK 6.

Ilpunyun deiicmeusn

[Marpy0Oox / BMecTe ¢ KOMIIEHCATOPOM 2 M YILIOT-
HEHHEM 4 BCTABIIAECTCS B MPOMEKYTOK MEXIY (iaH-
1eM TpyoOorpoBona. KomrmeHncarop BbiiBHTaeTcs Ha
HYXXHYIO JUIUHY, U MOHTUPYIOTCSI KPETICIKHBIC OOJIThI
1 IITTHIBKH.
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3aTEOP NOBOROTHEIR
Avickoeen O, 500

P, 1 MMMa c oT-
BETHLIM (PREHUEM,
fIPCKNAAKGH

M KpEnemHEIMU
LeTanamn

rOCT 16037-80

PTG

Texnuyeckasi XapaKTePUCTHKA

Howmep ueprexa YeroBHbIi Pasmepet, mu
JUaMeTp A L B r yg K Macca, KT

33AB-A232.00.000 80 160 195 270 50 30 60 10,27
33AB-A233.00.000 100 180 215 270 50 30 60 14
33AB-A234.00.000 150 240 280 290 50 30 60 24,62
33AB-A235.00.000 200 295 300 290 50 30 65 33,2
33AB-A236.00.000 300 400 440 320 50 30 65 54,5
M 6360000C6 400 565 515 415 65 40 95 160
M 6370000C6 500 670 620 440 65 40 98 202
M 6380000C6 600 780 725 480 65 40 100 285
M 6390000C6 800 1010 950 495 65 40 105 485

OroJ/10BOK B0/103200pPHOIi CKBAKMHBI Bo03abop ocyiecTBiIseTcs U3 CKBaKUHBI C HC-

IoJIbp30BaHueM HacocoB Tuma J.11.B.

Yempoiicmeo
OroJyioBOK BKIJIFOYAET B CE0sl YCThe CKBAKUHBI /,
CHEIMAIBHOE KOJICHO 2, BaHTY3 3, MaTpyOoOK co cOpoc-
. HBIM BEHTWIEM 4, obparueni kimarman KOP-I100 5, 3a-
TBOpP 6 C PYYHBIM TPUBOJOM, MAHOMETP 7, YCTpPOW-
CTBO ISl y4eTa BpeMEHHU paboThl 8, HAOPHBIN TPY-
oorposox 9.
Texuuueckast XapaKTepuCTHKA
VYenos-
. Hamnop Pacxon Crpourens- Macca B
HBU Jia- M BOJI. CT. M3/ Has JulMHa, M | cOope, Kr
Hasznauenue METp, MM T ’ ’
[Ipenna3naueH A ynpaBlIeHHs TIOAa4eld W pac- 50 30-130 | 0,6-2 1880 94
mpeacJICHUEM BOAbI HOTpe6I/ITCH$IM B COOTBETCTBHUU C
100 30-190 | 3,15-5 2010 121
HOpPMaMH BOJIOTIOTPEOJICHHSI.
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12. HACOCHbIE CTAHL WA
MEJNTMOPATUBHOIO HASHAYEHUA

12.1. MogepHu3auma ctaumMoHapHOM HAaCOCHOM CTaHUMU
MenuopaTUBHO-BOAOXO3SINCTBEHHOIoO KOMNeKca 1 paspaboTka
CUCTeMbl ynpaBrieHMA U gucneTyepusaymm

Monepam3arust 3aKITI09aeTCsl B PEKOHCTPYKITHH
1 pa3paboTke MPHOOPOB CPEICTB KOHTPOJISI M aBTO-
MaTHYECKUX CHUCTEM YIIPaBICHHsS Ha CTalloHap-
HbIX HacocHbIX crannusax (CHC), agantupoBaHHBIX
K YCIOBHUSIM KOHKPETHBIX OPOCHUTEIBHBIX CHUCTEM U
arposianamadToB, 00ECIEUHBAIONINX ONTHMAIBHOE
WCIIOJIb30BAHME BOMHBIX W DHEPTETHUYCCKUX PECyp-
COB, TIPH MaKCHUMH3AIlMH B PEalbHOM BPEMEHU HH-
(hopmManoHHOTO 00ECIIeUueHHs] PETHOHOB M OTPACIH
B LIEJIOM 00 MX TEXHUYCCKOM COCTOSIHHHU.

B xome 00cnemoBaHusT TEXHUYECKOTO COCTOSHUS
CTallMOHAPHBIX HACOCHBIX cTaHIui B Poccuu ycra-
HOBJICHO, YTO OOJBIMMHCTBO TEXHUYCCKHUX CPEACTB
n3HoteHsl, 70-80% — ¢ HCTEKITNM CPOKOM CITYXKOBI,
HACOCHBIE CTAaHIIUU TPEOYIOT PEKOHCTPYKIIUH, CPEJI-
CTBa aBTOMAaTUKHA MOPAJILHO U (PU3UYECKU YCTApPEIIH,
HYKJIAI0TCS B KOPEHHOM KaK KOHCTPYKTUBHOM, TaK U
¢usnyeckom oOHOBiICHUH [12.2; 12.3; 12.4].

DTO KacaeTcss B TIEPBYIO oOdepedb aBTOMATH-
KM BOJIOIIOABEMHBIX, IEPEKAINBAIOMINX HACOCHBIX
cranimii ¢ pacxomom ot 10 g0 100 m*/c HazemHo-
ro, TMOJIy3arTyOJICHHOTO THIIA C JBUTaTeNIIMU Ha-
COCHBIX arperaroB TOPU30HTAJIBLHOTO U BEPTUKAIb-
HOTO PaCIOJIOKCHUS HAMpsDKCHUEM MuTanus 6 kB u
400 B.

Ha opocurensHbIX, COPOCHBIX U KOMOMHHPOBAH-
HBIX HACOCHBIX CTAHIUAX IMUPOKO HUCIOIB3YIOTCS
HAaCOCHBIE arperarbl BEPTUKAJIBHOTO PACIIONIONKE-
must OIIB-87, OIIB-110, OIIB-145 u OIIB-180 ¢
JIEKTPOINPUBOAMHU HaIpsHDKCHUEM TUTaHus 6 kB, a
taoke OIIB-55, OIIB-60, OIIB-70 ¢ smekrpomnpu-
Bogamu Hampspkenuem 400 B. Ha yka3aHHBIX Ha-
COCHBIX CTaHITUSX HCIIONB3YIOTCS TaKKe HacOCHBIE
arperatsl ropusonrangsHoro tuna J-6300 (24 H/IH) ¢
SIEKTPOINPUBOIAMH C HampsbKeHueM nutanus 6 kB u
0,4 xB. Kpome TOoro, Ha THAPOCOOPYKEHHUIX BCTpE-
YJaIoTCs DICKTPUPUITMPOBAHHBIE THAPO3aTBOPHI, 3a-
JIBIOKKH.

CucreMbl aBTOMAaTHYECKOTO yIpaBICHHUS Ha
OOJIBIIMHCTBE HACOCHBIX CTaHIUH OTCYTCTBYIOT.
Ocranuch Juib WKagbl, MUK W MaHeTd. BKito-
YEeHWE HACOCHBIX arperaroB OCYIICCTBISIETCS B
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KHOIIOYHOM BapHWaHTE AWCTAHIIMOHHO. Jlucrerde-
puzanus OTcyTCTBYeT. lloaTOMYy mpH peKOHCTPYK-
MU HACOCHBIX CTaHIUH C YKa3aHHBIMU HACOCHBIMU
arperaraMyd B TEPBYIO O4epelb HEOOXOIHMMO BOC-
CTaHOBUTH CUCTEMY YTPABICHUS HA COBPEMEHHBIX
TEXHUYCCKUX AJIEMEHTaX W OJIOKaxX, MUKPOIPOIIEC-
COPHOM M KOMIIBLIOTEPHOM TEXHHKE, AJIEKTPOTEXHH-
YeCKUX YCTPONCTBAaX MOCIEIHUX JIET BhIycka. Jlims
KOKIOW MOAM(UKAIIMK HACOCHBIX arperatoB u
HaNpsOKEHUS  DIIEKTPOCHAOKEHUST  HE0OXOJUMO
pa3paboTarh  MOJYJIM CHUCTEM YIIPaBIICHUS, Op-
TaHU30BaTh YIPABICHUE W CBSI3b C YIIPaBICHUEM
MEJIHOBOIX032 PETHOHA, HCIHOIb3yS KOCMHUYE-
CKYI0, COTOBYIO, PaTUOTEXHUYECKYIO0 HWIH JPYTYIO
CBSI3b.

B Hacrositiee BpeMsi pa3paOoTaHbl U MIPEICTaBIIC-
HBI YETHIPEe BUJA MOJIEJICH yHpaBICHUS HACOCHBIMHU
CTaHIIUSMH C BBICOKOBOJBTHBIMH HACOCHBIMHU arpe-
ratramu BeptukaiasHOTo THUTIOB OIIB-87, 180, HU3KO-
BOJIBTHBIMHM HacocHbIMHU arperatamu OIIB-55, -70, ¢
BBICOKOBOJIETHBIMH W HHU3KOBOJBTHBIMH HAaCOCHBIMHU
arperaramMi ropusoHrajibHoro tuna mapku 6300 u
OTJICIBHO CTOSIIIIUMU THUIPOTEXHUYECKUMH COOPY-
JKEHUSIMU C DJICKTPUYCCKUMU BUHTOBBIMHU TTOXBEM-
HUKaM# TUapo3arBopos [12.5]. Ilo detbipem Bugam
MOJIE3HBIX MOJIETIeH TPEACTaBIEHBl CTPYKTYypPHBIE,
(DyHKIIMOHAIIBHBIE CXEMBI, PEUICHHUS 10 KOMILICKCY
TEXHUYECKUX CPEICTB, PEKUMY (DYHKIIMOHHUPOBA-
HUSI CHCTEMBI, €€ MOHTAXYy, 3aIIUTEe OT HECAHKIIUO-
HHUPOBAHHOTO JOCTYyTMA, PEIICHUIO II0 JJEKTPOINUTA-
HUIO, OIIEHKE HAaJEe)KHOCTH. B CBs3M ¢ OorpaHWYeHH-
€M TIPE/ICTABISIEMOTO MaTepuaia Mo JaHHOW padoTe
MIPUBEJICHBI JIMIIb CTPYKTYPHBIE CXEMBI XapakTep-
HOH CHCTEMBI YIPaBICHUS CTAMOHAPHON HACOCHOM
cranuueii MapbsiHO-UeOyproiabckoii OpOCUTEIbHOM
cuctembl KpacHomapckoro kpas (puc. 12.1) u cu-
CTeMBI YTPaBICHUS THIPO33aIBMKKAMH, y4eTa pac-
XOZa AJIEKTPO’HEPruu U Bomomnojauu (puc. 12.2), a
TaKKe NPUHLHUINUAIBHAS CXeMa CUCTEMbl aBTOMATU-
YECKOro YIPABICHUS OCHOBHBIMH HACOCAMH OJIHOMN
13 MOIU(UKAIMA CTAIMOHAPHBIX HACOCHBIX CTaH-
UM,
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B pesynbrare nCTionab30BaHMS TPEATaraeMoi Tmoses-
HOI MOJIENH TIOSBIISIETCS BO3MOXKHOCTH PACHIMPEHHOTO
peryiIMpoBaHUs BOAOIOAAYH TIPH TIOITHOM YIOBIIETBOpE-
HHU NOTpeOHOCTEH BOIONOIb30BaTENIel Ha OPOLICHUE 1
BOJIOCHA0XKEHHUE, TIOBBILICHHS HAJCKHOCTH PabOThl Ha-
COCHOHM CTaHIMH, 3AIUTHI KOJIOTMYECKOH OOCTAaHOBKU
1 OKPY>KalolIel Cpelibl OT YTeUEK OPOCUTEIbHOU BOIbI.

Jnst obecriedenyss paBHOMEPHOH HAarpy3KH Ha dJIeK-
TPOCETH 1IeHA HA JICKTPOIHEPIUIO CHUKEHA B HOUHOE
Bpems. Pa3JenbHbli ydeT TOTpeONeHusT 3IEKTPOIHEp-
THU HAa OPOCUTENBHONW CHCTEME  TI03BOJSET CyIlle-
CTBEHHO TIOBBICUTh 3KOHOMHUUECKYIO 3()(HEKTUBHOCTD €€
padoTEHI.

Jnst 3THX Lened B COCTaB CHCTEMBbl BXOAAT MHOTO-
(YHKIIMOHAIIbHBIE CYETYMKH SIIEKTPUYECKON DHEPTHH,
KOTOPBIE SIBISIOTCS ANIEMEHTaMH aBTOMATH3UPOBAHHBIX
CHCTEM KOHTPOJIS U yueTa a1ekTposneprun (ACKYD) u
ABTOMATH3UPOBAHHBIX CHCTEM JIUCIICTYCPCKOTO YIIPAB-
nenns (ACLY).

Cuerynk obecrieunBaer 10-MUHYTHBIH KOHTPOIb U
ApXUBHPOBAHME pACXOfia DJIEKTPOIHEPTUH B TEUCHUE
3,7 mecsma. O00pyIoBaH YacaMH PeajbHOTO BPEMEHHU.

Tounblii n audpepeHIpoBaHHbIA BO BpEMEHH KOH-
TPOJb BOJIOMO/IAYHM C TIOMOIIIBIO YABTPAa3BYKOBBIX pacxo-
JIOMEpOB TI03BOJIAET SKOHOMHUTH BOAY ¥ TIOBBICHTH ypO-
’Kail CeTbCKOXO3IHCTBEHHBIX KYIIBTYp, 0COOEHHO pHca.

B xome paboTh! ObUIN U3TOTOBIICHBI CUCTEMBI YIIPaB-
nenusi. B cocTaB THIOBOI CHCTEMbI BXOAUT CIEAYIOIIEE
obopynoBaHue.

bnoku ynpasnenus

1. bitok (s11MK) yrpaBieHus HACOCHBIMHU arperaramu
AV - 6 mr.

2. brok (smuk) ynpasnenus uHaukamued AYU — 1
TIT.

3. bnox (manensb) ympaBneHus s4ekodl BBoja
ITYAB — 2 m.

4. brok (manens) ynpasieHus sraerikoit [TYS Brtio-
YeHUsI BAKYYMHBIX BbIkItoyateneid — 10 mrT.

5. brox ympaBneHust THAPOTEXHUYECKUME 3aTBOpA-
mu YYIT'3 -1 wt.

6. LlenTpanbHOE yCTPOHCTBO cOOpa-mepenauu aaH-
ueix IYCITJ] — 2 mT.

7. binox ynpaBieHUs BaKyyMHBIM BBIKIIIOUATEIEM
SAYB - 6 mr.

8. brok (smuK) ynpasiaeHUsl MPUBOAAMH THIPO3AT-
BOpoB AY — 6 mt.

9. brnok ynpaBneHus JApeHaXHBIMH HAacoCaMu
IIYH/ - 1wt

10. biok ympaBieHHs BaKyyMHBIMH HAacOCAMH
IIYHI - 1 .

11. brox ympaBieHHsl JIEKTPONPUBOJAMH HACOCOB
AYSH -1 it

12. brnok ympaBieHHWs arperatHoil 3aJBHKKOIL
ITYH3 - 6 mT.
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13. briok ymipaBnenns ceteBoit 3aapmxkoit [1YC3 — 1
IIT.

14. Cucrema ympaBieHHs TEXHOIOTMYECKUMHU IIPO-
neccamu ACYTII ¢ aBToMaTn3upoBaHHbIM pabouuM Me-
ctoMm APM — 1 it

15. Cucrema KOHTpPOJIA U yIPaBACHHS MOAAYN JJEK-
TpodHepruu ¢ pabounm MectoM APM — 2 mT.

Yempoiicmea konmpona u nepedauu dannvix

1. YerpoiictBo cOopa-niepenau JaHHBIX ¢ 0OBEKTOB
YCIIA - 2 wr.

2. Ilpubop KOHTPOJIS U OTOOpaXKEHHsI TIPEIOCTaBIIC-
HHS Ha [EHTPAJbHBIA TUCIETYEPCKUIl HKT O COCTOS-
HHUHU BBOJHBIX M CEKIIMOHHBIX BBIKITIOUATEIICH 3IEKTPO-
obopynoBanus HacocHO# cTannun [ICB — 1 mT.

3. brok (smuk) uzmepenus sogonogayu AMB — 1 mrt.

4. YnerpazBykoBble pacxogoMeps! — 10 mT.

5. biiok KoHTpoIs TemIepaTyphl ANeKTpoABUTaTesneit
HacocHBIX arperatoB (HA) (MOAMMTHUKY, MOAMSATHUK,
OXJIaXKAaroIas Boaa) — (5x6) IT.

6. brok KoHTpOIIs BpeMeH! pabOoThl HACOCHBIX arpe-
ratoB — 1 mr.

7. biok u3Mepenus ypoBHs BOJIbI B KaHaJIaX, aBaHKa-
Mmepe — 3 T

8. YCTpo#CTBO KOHTPOJS CO CUETYMKAMH MOTpedie-
HUS DJICKTPOIHEPTHH — 2 TIIT.

9. Tlanens oToOpakeHWs MHPOPMAIMU COCTOSHHUS
BaKyyMHOTO BBIKITFOYATEIIS.

Cucrema nmpu3BaHa 3aMEHUTH KOMIUIEKCHI aBTOMATH-
KU U peNeiHbIX 3alllUT, CIPOEKTUPOBAHHBIX U CMOHTH-
poBaHHBIX B 70-80-X roax MpoNLIOro BeKa U K HACTOS-
IIeMy BpEMEHH MOPATHHO 1 (PM3MUIECKH yCTAPEBIIHX.

KpyrocyToyHbIif MOHUTOPHHT COCTOSTHUSI TEXHOJIOTH-
94eCKOT0 000pY/IOBAHNS, BBITIONHAEMBIN CHCTEMOH B Peab-
HOM BPEMEHH C Tepeiaueil TaHHBIX Ha €IMHbIH JucrieTyep-
CKUI MYyHKT, BeJJcHUE apXMUBOB, TEHEPHPOBAHUE OTYETOB,
TO3BOJISTIOT Ha KA4€CTBEHHO HOBOM YPOBHE OpPraHHW30BaTh
CITy’KOy IKCIUTyaTaIni 0OBEKTOB METHOPAIIUH.

Peanm3yemble Ha 00OpYIOBaHWMH CHCTEMBI aBTOMa-
TH3UPOBAHHOTO Y4YeTa SIIEKTPOSHEPIHMH W BOJAOYyYeTa
NpHU3BaHbI ONITUMHU3UPOBATE paboTy 000pyaOBaHus 00b-
eKTa, BBECTH KOMMEPYECKUI pacdeT ¢ MOTPEOUTENSIMH
BOJIHBIX PECYPCOB.

[Iupokoe BHEIPEHUE NPEICTABICHHON CUCTEMBI aBTO-
MaTH3alliy TIO3BOJHUT MPOBECTH MOJEPHHU3AINIO CHCTEM
ABTOMATH3alliK OOBEKTOB MENHOPAIMK Ha CAMOM COBpE-
MEHHOM YPOBHE, OCYILIECTBHUTB JUCIIETUEPU3ALIUIO OPOCH-
TENbHBIX CHCTEM, MHOTOKPATHO MOBBICUTH OE30TACHOCTb
HKCILTYaTalluK THAPOTEXHUYECKHUX COOPYKEHHUH.

MopnepHuzanysi HAcOCHBIX CTaHIMA M CcHCTeMa
yIIpaBIeHNUs BKIIIOYEHA B MEPEUYEHb CTPOEK W OOBEKTOB
Juis (penepanbHBIX TOCYJaPCTBEHHBIX HYX[, (PMHAHCH-
PYEMBIX 32 CUET IOCYIapCTBEHHBIX KallUTaJIbHBIX BIIO-
JKEHUH.



12.2. Texuuyeckue Mpeai0KeHUusi M0 HACOCHO-CUJIOBOMY 000PY10BAHUIO
MeJIMOPATUBHBIX CHCTEM HOBOI'0O MIOKOJIEHHS, 00eclieYuBaIoIIeMy
CHHIKeHUe NMOTped1eHHs 3JIeKTPOIHEePIruu (Il CTAIMOHAPHBIX M MePeIBUKHBIX HACOCHBIX
CTAHUM MeJIMOPATHBHOIO HA3HAYEHM )

12.2.1. Xapakmepucmura HaACOCHO-CUTI08020 000PYO0BAHUS OPOCUMETbHOU CUCHEMbL

HacocHast ctaHuusi SIBISI€TCSI CaMbIM SHEProeM-
KHM 3JIEMEHTOM OpPOCUTENbHOM cucTeMbl. B 3aBucu-
MOCTH OT IUIOIIAJM OPOCHUTEIBHON CHUCTEMBI, MpHU-
MEHSIEMOM JI0Xk/IeBaJIbHON TEXHUKH, peiibea mMecT-
HocTH oHa noTpedset ot 40 1o 80 % Bcelt sHEprUM
OPOCHUTEIBHON CUCTEMBI.

I'maBHBIM ycroBuEM 3(]deKxTnBHON pabOTHI Ha-
COCHOW CTaHIMM JOJDKHA OBITh COIIACOBAHHOCTB C
OpocuTeNnbHOR ceThio. B mpouecce paboTel opocu-
TEJILHOW CHCTEMbI HACOCHAsI CTaHIIUSI, OPOCHUTEIbHAS
CeTh W JIOXK/ICBAIbHASI TEXHUKA COCTABIISIFOT SAMHYIO
cUCTeMY, BO3ICHCTBYS APYT HA JIpyra U HaXOAsCh BO
B3aUMOCBSI3H, UTO OmpeaesseT 3p(HEeKTHBHOCTh pa-
60tbl cuctemsl [12.1]. OcHoBHOH npuunMHON HEI-
(hexTHBHOM pabOThl HACOCHOTO O0OPYHOBaHHMS SIBIISI-
eTcs paboTa HacOCOB BHE paboueil 30HbI MPH HU3KUX
s3HaueHunx KIIJ (puc.12.3).

XapakrepucTuka

XapakTepucruka CUCTEMBI NPOEKTHaA

Hacoca

Pabo4as Touka

Hanop

BoaMoXHbIE W3MEHEHWA
XapakTepucTUkN CMCTEMBI

Mogava

Puc.12.3. Pabouas xapakxmepucmuxa opocumenbHoU
cucmembl U HACOCHO-CULOBO20 Azpe2ama

[TepeceyeHne XapakTEePUCTUKH HACOCHO-CHJIO-
BOTO arperara (HacOCHas CTaHIUSI MOXET COCTOSTh

M3 OJIHOTO WJIM HECKOIBKUX HACOCHO-CHJIOBBIX arpe-
raroB) u paboueil XapaKTepHCTUKHA OpPOCHUTEIHHOU
CeTH sIBIsieTCsI paboueit Touko# cuctembl. OHa JTOTK-
Ha HaXOJHUTHCS B pabovell 30He HACOCHOTO arperara,
rne KIIJ] mveer HamOombiiee 3HaueHWE. BpIxona 3a
Tpeaesl padoueii 30HBI MPUBOANT K HEYCTOWYHNBOMH
pabore HacocoB (BIpaBo OT paboueil 30HBI) U pe3-
KOMY CHW)KEHHUIO TIPOM3BOJUTEIHHOCTH (BJIEBO OT
paOoueii 30Hb1). PaboTa HacocoB BHE paboyeil 30HbI
BE€JIET K MOBBIIIEHUIO TEMIIEPATYPHI Y3JI0B, yBEINYe-
HUIO BUOparuu (TIpU 3TOM CHHYKACTCSI pecypc pabo-
THI TIOAIIUITHUKOB M YIJIOTHEHHH), BOSHUKHOBEHHUIO
PEIMPKYIISAINH TIOTOKA W KaBUTAIIMHA B TIOJIOCTSAX Ha-
coca, reperpy3Ke MEKTPOIBUTATEISL.

Pabouast xapakTepucTHKa OPOCHUTENBHOH CHCTe-
MBI BKJIFOYAET B ceOs:

e craruyeckuii Harop (H_ ), KoTopeIii obecreun-
BAETCs Ha BXOJIE B IOKICBAILHYIO TEXHHKY;

® TUApaBINYECKHE TOTEPU B OPOCHUTEIHHON ce-
™ (H_ ), B ToM 4ncie B TpybonmpoBonax, apmarype,
reojie3uueckue Mnorepu (mepemnasa BHICOT MEXAy Ha-
COCHOM CTaHIIMEH U JOXKIEBaJIbHON TEXHUKOM).

Takum oOpazom, Ha 3((GEKTHBHOCTH PabOTHI
W DHepromoTpeOieHne OpOCUTENHHOW CHCTEMBI
U €€ OTICIbHBIX 3JIEMEHTOB (HACOCHOW CTaHLUW,
OpPOCUTEIBHOU CETU U JOXKACBAIILHON TEXHUKH) BIU-
SFOT:

® paboune XapaKTepUCTUKH HACOCHO-CHUIIOBOTO
arperara;

® paboyvast XapaKTepUCTHKA OPOCUTEIbHON CETH;

® TEXHHUKO-IKCIUTyaTallnOHHbBIE XapaKTePUCTUKU
JIOXKIEBATTbHON TEXHUKH.

AHanu3 3THUX XapaKTepPUCTUK, HX DJIEMEHTOB,
IKCIUTYyaTallMOHHBIX  (PaKTOpPOB  JaeT  BO3MOXK-
HOCTb OIIEHUTHh DHEPTOEMKOCTh M MYTH €€ CHHUXKe-
HUSL.

12.2.2. Ilymu cnusicenusn Inepezonompedienus HacoCHO-CUNOBLIM AZPecamom
U I71eMEeHmMamu 0pPOCUmMenbHOI CUCHIEeMbl

CHIXEHHE DSHEProeMKOCTH HACOCHO-CHJIOBOTO
arperara INpH HEU3MEHHOH MPOM3BOAUTEIHLHOCTH
CBSI3aHO CO CMeLIeHHEeM pabodel TOUKU XapaKTepu-
CTHKH BHU3 (puc. 12.4). DT0 MOXET OBITh JOCTHTHY-
to ymenbuienreM (H_+H ) 3a cuer usmeHeHust ru-
JIPaBIMYECKUX XapaKTEPUCTHK OPOCUTENBHOW CeTH

M CHHKCHHEM Halopa Ha BXOJAE B JO0XKJIEBaJIbHYIO
TexHUKy. Kak crnenctBue — HEOOXOMUMO CHU3UTH U
PACXOJHYIO  XapaKTEPUCTHKY  HACOCHO-CHIIOBOTO
arperara (IIyTeM YaCTHYHOTO 3aKPBITHS 33/[BUKKHU Ha
BBIXOZIC JTMOO YaCTOTHOTO PErYJIMPOBAHUS JIEKTPO-
JIBUTATEJIS).
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CHuscenue cmamuueckozo Hanopa

Kak ynomuHanocs panee, craTuueCcKUid HaIrop Ha-
MOp — 3TO Ha BXOJI€ B JIOXK/IECBAIBHYIO TEXHHKY, HE-
00XOMMBIH JIJIsl €6 HOPMAIILHOW PaOOTHI.

3HaueHWsT HaTopa Ha BXOJE IS Pa3IMIHOM IO-
JKIEBAIbHOW TEXHUKH OTEYECTBEHHOTO IPOH3BOJI-
CTBa MPUBENEHBI B Ta0M. 12.1.

Tabmuma 12.1

IlepeyeHb oTeyecTBEHHOM 10K/1€BAJIBLHON TEXHUKH U €€ OCHOBHbIE XapAKTePUCTHUKH

Haunmenosanue, Mapka I0JMBHOW TEXHUKH OCHOBHBIE TAPAMETPhI TOJTMBHON TEXHUKH
pacxon, n/c Harop, M miomanab OpoUICHUs, ra

AIII-0,6 Jo 1,0 15 Jo 1,0
Al-1 Jo 1,0 30 1,2
JII-32 «Arpoc» 0,6-1,0 40-60 1,1
JII-75 «Arpoc» 5-6 60-70 6
JI-90 «Arpoc» 8-10 50-60 10
JAUI-90® «Arpoc» 8-10 35 10
JII-110 «Arpoc» 10-20 70-90 24
«Munn-®perar-K» 7 43 3
«Depmep-Pperar-K» 5,5-20 43-45 13
«Depmep-Kybans-JIK» 5-18 20 9,8
«Munan-Ky6ans-K» 5-7 21-28
«Ky0ans-JIII» 30-40 28-35 3
«Munu-®perar-OII» 25 58 26,8
«Munn-Kyb6ans-DII» 20 35 24
«Jlamora» 60 42 60-80
JIII-25-300 25 37 1
KU-5 5-7 52 5
KH-10 10-11 60 10
KH-50 45-50 70-80 1
JIKII-64 «BomkaHka» 64 40 70-100
JKI-80 «Oxa» 100 55 80-100
«®perar-IMVY» (Momudukamnum) 20-40 47-55 15-30
«®Dperar-JIMVY» (Momudukamnmn) 35-65 50-60 35-55
«®Dperar-AMVY» (Momudukanmm) 60-70 57-66 55-75
«Kybanb-JIK1» 70 35 15-112
«Kyb6anp-JI» 200 31 50-120
JJIA-100B 130 36 120
JJ1-70BH; 1J1-70BI1 47-65 60-65 60
JJ1-100BH 95 72 120
TKII-90 o0 90 10-20 70-90
TKY-100 100 15 80-100

CranuoHapHbIC HACOCHBIE CTAHIINH, KaK IIPaBUIIO,
00CITy’)KUBAIOT OPOCUTEIHHBIC CUCTEMBI C UCTIONB30-
BaHUEM IIMPOKO3aXBATHOU JIOKJE€BAJIIBHOM TEXHUKHU
(M «Ky6anp-JI», «Ky6anp-JIK», JIM «®perar»
pasnuuHbIx Moaudukanuii). [pyras noxaeBanbHas
TEXHUKA B OCHOBHOM HCIIOJIb3YETCS C MEePEIBUKHBI-
MU HAaCOCHBIMHU CTaHIUsAMU. CHIDKEHUs TpeOyeMoro
Hamopa Ha BBIXOJC M3 HACOCHOW CTaHIIMA MOXKHO
JIOCTUTHYTH 32 CUET MOJCPHM3ALUU JIOKI€BATbHBIX
MalluH WM YCTPOMCTB IYTEM 3aMEHbl JaJlbHE- U
CpEIHECTPYHHBIX annapaToB HA HU3KOHAIIOPHBIE J0-
KaeBanibHbIe Hacaaku (uist M «Dperar» cHIKEHHE
Haropa Ha BXoJie B MaluHy coctasinseT 35-40%, co-
OTBETCTBEHHO CHMKAETCS M CTaTu4ecKuii Hanop H )
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700 3a CUST MPUMECHEHUS JPYrol, MCHEE YHEProeM-
KOM JOXKIEBaJIbHON TEXHUKH.

Cruscenue 2udpasiuyeckux nomeps 6 000nPo-
600sell cemu

ObecrieunBaeTcsl MyTeM TPOBEICHUS THAPABIIHU-
YECKOro pacueTra npu MpoeKTUpOoBaHUU ceTH. OCHOB-
HOe TpeboBaHHE — 00SCIICUYCHHE MUHUMAJIBHBIX T0-
Tephb TIPH MPOITYCKE BOABI C OJHOBPEMEHHBIM CHIKE-
HUEM MaTepruaIOeMKOCTH CETH.

[Ipu IpoeKTUPOBAHUM CETH JTOJKHBI COOTFOIATh-
Csl CIIEAYIONIHE YCIOBUS:

® JmaMeTp TPyOONpoBoJa BEIOMpaeTCs C WC-
MOJIb30BAHMEM JIAHHBIX CIIPABOYHOTO TOCOOMS TI0
rugpaBinaeckomy pacuery Tpyo (D.A. leenes, M.



Crpoitmzaar, 1984 1.), onTUMaTBHOW CKOPOCTH JBU-
YKEHHS BOJIbI, MUHIMAJILHOTO COITPOTHBIICHUS H JIP.;

® KOJIMYECTBO 3aJBMIKEK, TTOBOPOTOB M APYTHUX
AIIEMEHTOB, YBEIIMYUBAIOIIUX CONPOTUBICHHUE CETH,
JIOJDKHO OBITh MUHUMAJIbHBIM;

® HAJIC’)KHOCTH U JOJTOBEYHOCTh CETH 00ECTIeUn-
BalOTCS Onarosiaps IpUMEHEHHIO HOBBIX MaTepHajoB,
apMaTypbl W HOBBIX TEXHOJOTHH CTPOUTENHCTBA U
MOHTaXa.

Cuuoicenue Inepzo3ampam é HACOCHO-CUTNOBOM
azpezame

OcHoBHast npuyrHa HEIPPEKTHBHOW (dHEpPro-
3aTpaTHOM) AKCIUTyaTaIlill HACOCHO-CHIJIOBOTO 000-
PYIOBaHHA — HECOOTBETCTBHE MapaMETPOB HACOCOB
TpeOOBaHMSIM OPOCHTEIBHON CETH, BBI3BAHHOE TEM,
4TO:

® IIpU MPOCKTUPOBAHUU OPOCUTEIHHOU CHCTEMBI
mapamMeTpbl HAaCOCHOTO OOOpYAOBAaHMS 3aKjIaIbIBa-
JIUCH C 3aI1acoM Ha CITydail HeTIpeIBUICHHBIX 00CTOSI-
TEJIBCTB WM NEPCHEKTUB pa3BUTUS — 10 50% OT HO-
MUHAJIA;

® rapaMeTphl CETH CO BPEMEHEM H3MCHWINCH
(koppo3usi TpyO, MX 3aMeHa, YCTaHOBKA 3aJIBUIKCK
JIPYrOl KOHCTPYKIIMM, W3MEHCHHE CXEMbI I01a4u
BOJIbl B OPOCUTEJILHON CETH);

® Obl1a 3aMeHeHa JI0K /IeBaTbHAsI TEXHUKA Ha OpPO-
CUTEIILHOW CUCTEME;

® 1107]aya BOJABlI B OPOCUTEIBHYIO CETh PEeryaupy-
eTcsl 3aJIBHXKKOM.

B cmydae perymupoBaHHsS TOIa4M  HACOCHO-
CHJIOBOTO arperara 3aaBrKkou (puc.12.4) mpowucxo-
Ut cienyromiee. [1pr 9acTHIHOM 3aKpBITHH 3a/IBHXK-
KH XapaKTePUCTUKA OPOCUTEIILHOW CHCTEMBI (I1apa-
0o1a) cMerIaeTcs BICBO ¢ 0oJiee KPyThIM HAKIOHOM.
[Tomaua ymeHbIIaeTcsl OT 3HAYCHUS Qp no Q,. Ecin
KII/] nacoca B paboueif Touke A HMeeT MakCHMalb-
HOE 3HAYCHHE, TO B IOOOH ApyToil TOUKE, HAIIpUMep
B Touke B, OHO cHW)Xaercs, T.e. CHIKAETCS YHEPTO-
3¢ EeKTUBHOCTh HACOCHOTO arperara.

XapaktepucTigka
Hacoca

YacTtuiHo
JakpeiTan
Japenmia

BN, OTkpbITan 3a4BWKKE

:\
\
Iy
Iy
8
o iy
{—y
|
|

1
Pabovas Touka

|

CHuCTEMEBI I
Cratunyeckuit :
Habop |

|
1 QP Mogauya
— NOTEPU MOLYHOCTW Ha 38ABMMKKE

Puc.12.4. Xapaxmepucmuxa nacoca
npu pe2yruposanuy nooadu 600bl
6 OPOCUMENLHYIO CUCMEMY 3A0BUNCKOU

OpnHako IMABHBIA HEAOCTATOK PETYIUpPOBAHUS
MOJIa4X HACOCa 3aJBUYKKOU 3aKJIIOUACTCS B TOM, UTO
BMECTE CO CHMKEHMEM I0Jjadl Hacoca JI0 3HAYEeHUs
Q, Bospacraer ero Qaxruueckuii Hanop H, B Touke
(B) mepeceuennst xapakTepuUCTHKH Hacoca ¢ HOBOM
XapaKTePUCTUKON CETH, XOTs TpeOyeMbIii HAITOp Ha-
coca s nofauu Q, ompenessercs Toukon C, exa-
1ieil Ha MepeceueHnn XapakTEepPUCTUKU CETU C Bep-
TUKaJbHON MyHKTUPHOW JIMHUEH, COOTBETCTBYIOIIEH
nonade Q,. Takum 00pa3om, HACOCHBIH arperar mo-
TpeOIsieT U3NUIIEK MOIIHOCTH, TPOTOPIHOHATBHBIN
TUIOMIAI 3aT€HEHHOTO IMPsIMOYTOJIbHUKA, a Tpedye-
Mas MOIIHOCTb OPOCHUTENIIbHOM CETH MPOMOPLMO-
HaJbHA IPOU3BEICHUIO Ql X HC.

Jpyrumu crnoBamu, TOTEps MOIIHOCTH Ha 3a-
JIBUKKE TPONOPLHUOHAIBHA IUIOIMIAIN 3aT€HEHHOTO
NpsMOYyTOJIbHUKA Ha puc. 12.4, T.e. morpebnsemast
MOIIIHOCTb IPUBOJIHOTO JIBUraTels (AJIEKTPOJBUra-
TEJsl WIM JU3EJIbHOTO JBUTATENsl) UCIOIb3YETCsl He-
3¢ PEeKTHUBHO.

12.2.3. MeponpusiTisi M0 CHUKEHUIO JHEPronoTpedJeHlsi HACOCHBIX CTAHIMI

1. 3ameHa perynmupoBaHHs TOAAYH 3aTBIIKKOM
PETYIUpPOBAaHMEM YacCTOTHBIM TpPeoOpa3oBaTesieM,
OCOOCHHO TPH 3HAYUTENHHBIX W3MEHEHUSIX Iapa-
METPOB CETH BO BpeMsi e¢ pabOThl M MPHU JOMHHH-
POBAaHUU JTMHAMHYECKOW COCTAaBIAIONIEH Hamopa B
00111eM Harope HACOCHOM cTaHIWU. [[aHHBIA cIOCO0
MIPH €r0 TEXHUKO-dKOHOMHYECKOW 000CHOBaHHOCTH
obecrieunBaeT CHMKEHUE dHEprornorpediaerns ot 10
10 60%.

2. CHWXEHUE 4YacTOThI BPAIICHUS HACOCOB ITIPHU
HEU3MeHHbIX mapameTrpax cetu. Criocob obecreyn-
BaeT CHWXEHHE HepronoTpednenus Ha 5-40%.

3. Kackamnoe perynmupoBaHue TpU IMapaielb-
HOW YCTAaHOBKE HACOCOB MYTEM BKIIOYCHHS WIIN
OTKITIOYEHUST HEOOXOJAMMOTO KOJIMYEeCTBa HACOCOB
o0ecrieunBaeT CHWKCHUE JHEPro3arpar B Ipeiesiax
10-30%.

4. Tlogpeska pabodero Koyeca sl COTIIaCOBAHMUS
paboThI Hacoca B paboueM auama3oHe ¢ 0oiree BBICO-
kuM KII/I ¢ 11enbro CHIKEHUS M0/1avuu, Haropa U Io-
Tpebmsiemoit MomHOCTH. PaboTa HacocoB B pezaenax
pabouero jauana3oHa MMO3BOJIUT TaKXKe CHU3HMTH 3a-
TpaThl HA PEMOHT U 00cTyXnuBanue. OdecneynBaeTCst
CHIDKeHue 3Hepro3arpar 10 20%.
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5. 3amMeHa HaCOCOB U DJIEKTPOJIBUTATENECH B TIEPH-
OJ1 dKCIDTyaranuy Ha Oojee 3G ¢eKTUBHBIC WIN TIOA-
XOJIAIIUE O] TEKYIHe TPeOOBAHUS OPOCHUTEIHHOI
CEeTH C TOYKH 3peHus napamerpos Q-H.

OnHUM M3 CaMBIX JIOPOTOCTOSIIIIUX MEPONPHUATHIH

MO CHWYKEHUIO DHEPronoTpeOieHuss HACOCHBIX cTaH-  puc.12.5.

Onpeaenexune
CyLIECTBYIOLNX
TpeboBaHuit cUCTEME,

MocTpoeHue xapakTe-
PWUCTUK CETW W rpachuka
Bogonotpebnexuns

OuUeHUTb BOZMOXHOCTb
No CHUXXEHWUIO NOTEPb

B cucreme

[IUH SIBISIETCS TPUMEHEHNE YaCTOTHO-PETYITHPYEMOTO
npuBosa. B cBS3M ¢ 3TUM Ba)XKHO OOOCHOBATH €TO
MIPUMEHEHHUE C YUETOM Pa3INYHBIX (haKTOPOB.
bnok-cxema mpouecca NPUHATHS pEIIEHUS O
MPUMEHEHUH YacTOTHOTO NpPHBOJA NpPUBEACHAa Ha

Hacoc
NpaeunLHO
nogobpan?

MapameTpsl
B CeTH
Hacoca

PaccmoTpeTs BO3MOXHOCTb
3aMeHbl UM MOAEpPHU3aL MK

[a

lMpumeHeHne
YrP Bo3moxHO

Mpn achcpekTnsHOM paboTte
OCTaBWTb CYLLECTBYHOLLWA
Hacoc 6e3 nameHeHus
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CTEBEHHBIMU nNoTE-

CeTb
C npenmyLle-

Her .| Ouenntb BCE BHIrOALI, HE
TONbKO 3HepronoTpebnexne,
HO U CTOUMOCTb 06CNYXH-
BaHUSA U PEMOHTA

A
A

paMK Ha
eHn

MpumeHeHue
UrP Bo3MOXHO

paboTtaeT npoaon-

OnpesennTb eXerogHble
3aTpaThl Ha aKCnnyaTayuo
B CPaBHEHWW C APYritMu
BapuaHTamy

Hacoc

Het

KUTENBHOE
BpemaA?

Her

Ha
OueHnTb
ananMEHEHHE LuenecoobpasHocTb
BCeraa BbirofiHO npun&%HF?HHH

OueHnTb
BO3MOXHOCTL NpuMe-

Het

HEHWS CYLLECTBYIOLLEro
aneKTpoaBuraTens u

| MpuMeHUTs |

Puc.12.5. Bnok-cxema npunsmus peuienus 0 nPUMEHeHUL YdCmomHo2o npueood



12.2.4. Ilepcnekmuenvie modynvuule Hacochvle ycmanosku (MHY)
€ INEKMPONPUEOOOM 015 3AKPLIMBIX OPOCUMEILHBIX CUCHEM

B kauecTtBe cOBpeMEHHOH albTEpHATHBBI yCTa-
PEBIIUM IPOEKTaM THIIOBBIX OJOYHO-KOMITJICKTHBIX
nacocubix ctannuii (BKHC) BHUN «Pamyra» mpen-
JlaraeéT pPacCMOTPETh HOBBIE THIIOBBIE MOAYJIbHBIC
HacocHble yctaHOBKM (MHY) ¢ snekrponpuBoaom,
KOTOPBIE TIO3BOJIAT CYIIECTBEHHO U3MEHHTH TOAXO]T K
CTPOUTENBCTBY HOBBIX M MOJEPHU3AIIMN CTapbIX Ha-
COCHBIX CTaHIU.

Wneonorua npoexrupoBanuss MHY npenycma-
TpuBaeT OOJBIIIIE 3aBOICKYI0 TOTOBHOCTH M MOZICITb-
HBII psJl TUTIOBBIX MOOWJIBHBIX (B CMBICIIE TTepeMe-
IICHUS WX C MECTa Ha MECTO) HACOCHBIX YCTAaHOBOK
C HCIOJIb30BAHUEM COBPEMEHHBIX IPOTPaMMHBIX,
anmnapaTHbIX M JPYTUX TEXHUYECKUX CPEACTB U TEX-
HOJIOTHH. Yxe B Onrkaifiiee BpeMs MOXKET MOSIBUTh-
Cs BOBMOYKHOCTB omiepatuBHOTO BeIOOpa ['Mllom mpu
MIPOEKTUPOBAHIH OPOCUTEIHHBIX CHCTEM CTaHAAPTH-
3MPOBAHHBIX U TPOIIEANINX TOCYIAPCTBEHHBIE HCIThI-
tanust MHY, a s depMepoB — BOBMOXHOCTD IPH-
00peTeHUsT OJIHOW MOOWJILHOW HACOCHOW CTaHIIMU
(MHC), xotopyto B ciiydae HEOOXOAMMOCTH MOKHO
MepeMeCTUTh Ha JPYyroe MecTto (CMeHa IoJied mpu
€eBO00OPOTE, TIOKYIKa JOMOIHUTEIHFHBIX yYaCTKOB
MoJIEH U T.J.) WIH NPOJATh.

Oowan xapakmepucmuka MHY

MHY - mnomyaBTOMarH4ecKue 3JIEKTPOIpPH-
BOJIHBIE HACOCHBIC YCTAaHOBKU IIOJIHOM 3aBOJICKOMN
TOTOBHOCTH, BBITIOJIHEHHBIE Ha 0a3e HECKOIBKUX
(oT 2 10 5) IEHTPOOEKHBIX HACOCOB PA3HOTO THIIA,
YCTaHOBJICHHBIX IapaJljIelbHO Ha EIUHON pame.
Kak mnpaBuio, oHUM mpenHa3HayeHBl ISl TOAAYU
BOJIBI M3 OTKPBITHIX BOAHBIX MCTOYHHMKOB (peKa, Ka-
HaJ, 03epo, KOMaHb) B 3aKPHITYIO OPOCHTEIBHYIO
CeTh, BKIIIOYAIONIYI0 B C€0sI HECKOJBKO OIHOBpE-
MEHHO pa0OTaIONIMX JIOXKICBaIbHBIX MaIIdH (ycTa-
HOBOK WJIH YCTPOWCTB), JIUOO OJHY HIIM HECKOIBKO
KaleJbHbIX cucTeM. Taxke TaHHbIE HACOCHBIE yCTa-
HOBKM MOTYT HCIIOJIb30BaTbCs Il TEXHHUYECKO-
ro0 BOAOCHAOXKEHHS WJIM KaKk pe3epBHBIE CTaHIUU
MEPBOTO MOIBEMA B CHCTEMAaxX MUTHEBOTO BOAOCHAO-
KCHHUS.

Opnoii u3 omuuutTenbHbix yepr MHY saBuser-
Csi BO3MOXKHOCTb MX HCIIONB30BaHUs JUIA 3abopa
W TIOa4d BOJBI M3 OTKPBITHIX BOJAHBIX HCTOYHH-
KOB, pAaCTOJIOKEHHBIX HIKEe YpoBHA (Ha 3-5M)
ocu BcachkiBaroniero koiiekropa MHY  (BapuanT
yctaHoBKM MHC ¢ onio;xuteabHOM BBICOTOM BCAChI-
BaHUsA).

Cocmae MHC

B cocta MHC BxomsT ciemyroniie OCHOBHBIC
0JI0KHM 2J1eMEHTOB (0a30Bast KOMILICKTALMS )

® HECKOJIIBKO (2-5) IEHTPOOSKHBIX HACOCOB C
MIPUBOJIOM OT ACHHXPOHHBIX JJIEKTPOJBUTATENeH,
YCTaHOBJICHHBIX Ha 00IIeH pame;

® KOMIUIEKT 3allOPHO-PETYINPYIOEN apMaTyphl,
COCTOSIIIMM W3 3allOPHBIX M OOpaTHBIX KIJIAIIAHOB.
[Tpr HEOOXOAMMOCTH B HAITOPHOM KOJIIEKTOPE TAKKe
MOXKET OBITh YCTAaHOBJICH NPEIOXPAHUTEIBHBIN Kila-
TaH;

® TujpaBiIMyeckas OOBS3Ka HACOCHBIX arpera-
TOB W 3allOPHO-PETYINPYIOMIEH apMaTyphl, BKIIOYast
OJIMH WJIA HECKOJIBKO BCACHIBAIOIINX / HATOPHBIX KOJI-
JIEKTOPOB;

® KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIBHBIX TPHOO-
POB (MaHOMETPBI, MAaHO-BaKyyMETPBI U pacXooMep),
JTATYUKOB WIIM PEJIe IaBICHNUS;

e iukad YHpaBIeHUS, IPEAHA3HAYCHHBIA IS
BKIITOUeHUs1/oTKioueHns MHY 1 oTnenpHBIX Haco-
COB OIEPaToOpoOM, a TaKKe Ul KOHTPOJIS 3a PaboToi
2JIEKTPOHACOCHBIX arperaroB. Kpome Toro, mpemy-
CMOTPEHO aBTOMATHYECKOE BKIIIOYEHHE/OTKIIIOUEHNE
OJTHOTO WJIM HECKOJbKHUX HACOCHBIX arperaroB (Ka-
CKaIHOE MM CTYNEHYaTOe PETyIUpOBaHHE MONAYN
MHY) B 3aBHCHUMOCTH OT 4YHuCIa OJHOBPEMEHHO pa-
6otaroumx JIM nim cucteM opoleHusl.

[IpennararoTcs cienyromuye onuu:

® BaKyyM-CHCTEMA, BKIIIOUAIOIIasi B ce0st OJJH WIIN
HECKOJIbKO BaKYyMHBIX HACOCOB C AJIEKTPOIIPHUBOJIOM,
BaKyyMHBI 0a40K M CHCTEMY BaKyyMHOH aBTOMAaTH-
K{, YCTaHOBJICHHBIC Ha 0OOLIel pamMe C OCHOBHBIMH
2JIEKTPOHACOCHBIMM arperaramu. /laHHas onuus He-
obOxonuma B ciaydae ycranoBku MHY Bele ypoBHS
B0J103200pa (TOJIOKUTENbHASI BEICOTA BCACHIBAHUS);

® yacTOTHO-peryaupyemslii npusox (YPII) onHoro
WIM HECKOJIBKUX JJIEKTPOJBUTATENIC OCHOBHBIX Ha-
cocoB. Mcnons3oBanue YPII gaer BO3MOKHOCTB aB-
TOMAaTHYECKOTO MM PYYHOTO IUIAaBHO-CTYIEHYAaTOro
peryinupoBanus noxaun MHY B 3aBucumMoctu ot
qrciia OJJHOBPEMEHHO paboTaroIuX J0XKIeBaJIbHBIX
MAIlIWH WM CHCTEM OpOIIEHUS M PEXUMOB HX Pabo-
Thl. JlaHHAas1 ONIIINS TO3BOJISIET CHU3UTH 3aTPATHI JJIEK-
TposHepruu, norpedisemoit MHY, Gonee Touno OT-
PEryarpoBaTh MapaMeTPhI TOJaYM M HArlopa HaCOCOB
B COOTBETCTBHHU C PEKHUMOM PaOOTBI OPOCUTEIHHOM
CeTH, a TaKXe MOBBICUTh PECYPC AIEKTPOHACOCHBIX
arperaroB. Kpome toro, ucrnonb3zoBanue YPII sB-
JIIeTCs OMHUM 13 d((HEKTHBHBIX CIIOCOOOB TPEIOT-
BpallleHUs] THAPOYAAPOB B CUCTEMAX OPOLICHHUS, THe
ycraHoBieHa MHY;

e ycrpoiictBo minaBHoro mycka (YIIII) ommoro
WM HECKOJIbKUX 3JIEKTPOJBUTATeNell OCHOBHBIX Ha-
cocoB. /lanHast onmyst peKOMEeHIyeTCs sl CHUKEHUS
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ITyCKOBBIX TOKOB 3JIEKTPOJBUTATENICH M yBEITUUICHHUS
pecypca 2JIeKTPOHACOCHBIX arperaros;

® KOHTEIHEePHOE HCIIOTHEHHE: B BUE OJOK-00Kca
CO CTEHKaMH Wi 0e3 HUX.

I[IpeumyiiecTBa HACOCHBLIX YCTAHOBOK THIIA
MHY no cpaBaenuio ¢ BKHC u ITHC

1. IonHas 3aBoACKas KOMIIEKTHOCTb M LOTOB-
HOCTb K OKCILTyaTalliy.

CranpaprHas kommuiekrauuss MHY  mpenycma-
TPUBAET TMOJHYI0 YKOMIUIEKTOBAHHOCTH HACOCHOMU
YCTAaHOBKM BCEMH HACOCHBIMU arperaramu, 3arop-
HOM  apMarypoil, KOHTPOJIbHO-U3MEPUTEIbHBIMU
pudopamMu, CHIIOBBIMU mIKaamu U mkadaMu aBTO-
MaTHKH Ha 3aBOJIE-M3TOTOBHUTENE W MOApPa3yMeBaeT
MUHUMAIIbHBIC ITyCKOHANAJ09YHbIE paOdOThl Ha MecTe
YCTaHOBKH.

2. BO3MOXXHOCTh M MPOCTOTa MHOTOKPATHOM TIe-
peycranoBkn MHY.

B cranpapraoi xommiektanuu MHY nocrais-
€TCsl Ha eMHON pame (10 3aKa3zy — pa3InyHble Bapu-
AHThl KOHTEMHEPHOTO HCIIONHEHHMSI), YTO MO3BOJISET
IIPHU HEOOXOUMOCTH MIEPEMECTHTD €€ B JPYTOe MECTO
Wiy yoparh Ha CKJIaJl B 3MMHEE BpeMsl U IepeyCcTaHo-
BUTH CIIEAYIOLIEH BECHOM. /{151 MOHTa)a-1eMOHTaxa
TpeOyeTcst BBICOKasi KBATM(HUKALINS 00CTyKUBAKOIIIe-
TO TIepCOHAA.

3. KackanHo-4acTOTHOE PEerylupoBaHUE MOIauyd
MHY.

B memsix obecriedeHUs] OpOCHUTENBHON CETH He-
00X0IMMOH TTo/1a4el BOJIbI B 3aBUCUMOCTH OT KOJIU-
YeCTBa OJHOBPEMEHHO Pa0OTAIOINX JI0K/I€BATHHBIX
MallliH WJIA Y4YacTKOB OPOIIEHHWsS, a TAKXKEe B 3aBH-
CUMOCTH OT PEXHMa OPOLIEHUSl MperlycMaTpuBacT-
csl cryneHuyaroe (KackagHoe), OeccTylneHdaroe ya-
CTOTHOE (OMIIMs) MJIM KOMOMHUPOBAHHOE KAaCcKaJ[HO-
YaCTOTHOE PETYIUpPOBaHHE MOAAYM HACOCHOM CTaH-
nuu. [lpyn kKackagHOM peryaupoBaHHM ITOJIA4U BO3-
MOXKHO TaKXe TNPUMEHEHHE YCTPOWCTB ILIAaBHOTO
nmycka (Ornuus).

4. LudpoBoe ynpapieHHe U KOHTPOJIb 32 PEXKHU-
Mamu pabotel MHY.

B cocraB crannaprHoi kommiektaunu MHY Bxo-
JIIT TIKa CHCTEMbI aBTOMATU3UPOBAHHOTO YIIpaBIIe-
Hust 1 koHTpoIst (CAYK), Mo3BOMNSIOITHIA:

® OCYIICCTBIISITh PYYHON, aBTOMATUYECKUM U JTUC-
TaHLIMOHHBIA pekuMbl Iycka/octanoBa MHY; pyu-
HOM, aBTOMAaTUYECKUN U JUCTAHIIMOHHBIN PEHKUMBI
YIpaBJIeHHs MOJa4yeil MpH 3a/JaHHBIX 3HAYCHHSIX Ha-
nopoB MHY; Bu3yanbHBII KOHTPOJIG 32 paboToi Ha-
cocoB H mapamerpamu padorel MHY; nucranumon-
HBI KOHTPOJIb 32 Pa0OTOW HACOCOB M MapaMeTpaMu
paboret MHY;

® TIpu TOJKIIOYCHUM K CAMHOW aBTOMAaTU3UPO-
BAaHHOM CHCTEME ITOJIMBA MCIOJIb30BaTh TEXHOIOTHH
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9HEPTO- U PECypCcoCcCOepekeHUs NITH TEXHOIOTHH T10-
BBIIICHUS YPOXKANHOCTH CEIIbXO3KYIBTYP;

® LICKJIIOUYUTH UJIM MUHUMU3UPOBATH MOCIEICTBUS
aBapUIHBIX peXUMOB padoTer MHY.

IIpennaratorcss MHY Tpex TUNOB B 3aBUCUMOCTHU
OT HCIIOJIb3YEeMBIX B HUX HacocoB (puc.12.6-12.8).

Puc.12.6. Obwuii 8u0 HACOCHOU YCMAHOBKA MUNA
«Bonea» na b6aze nacocos muna J|

Puc.12.7. Obwuii 6uo HacocHotl ycmano8Ku muna
«Jlaooea» na baze nacocos [[HC

Puc.12.8. Obwuii 6uo nacocnoil ycmanoeku muna
«Kama» na 6asze nacocos munos K u KM



B kauecTBe KOHKpPETHOTo Ipumepa pa3paboraHa
MonyJbpHas HacocHas ycraHoBka (MHY) «Jlagora» —
120/80. 3xSKMV-H 65C/6 — 18,5/4, cnpoekTupoBaH-
Has U U3rOTOBJICHHAS 0] PYKOBOJICTBOM CII€LUAIIH-
croB BHUU «Panyra» B Typuuu M ycTaHOBIIEHHAs
B 2014 1. B . Kambizsak (Actpaxanckasi o0nacTb) Ha
OIBITHOM IIOJIE TI0 BBIPAIIUBAHWIO XJIOIYATHHKA B
I'HY BHUUMOBE (puc.12.9).

Puc.12.9. Hacocnas ycmanoska «Jlaooea»
Ha OpocumenbHol cemu
(e. Kamwizsix, Acmpaxanckas obnacms)

[TapameTpsl NaHHON KOHTEMHEPHON HACOCHOM
YCTaHOBKH:

e noxaua 30-200 m*/4 (3 x 67 M/4);

e namop 60-95 m;

® cyMMapHas YCTaHOBJICHHAs MOIIHOCTBH OJIEK-
Tpomsurareneit — 55,5 (3x18,5) kBT;

® BLICOTa BCAachIBaHUS — He Ooliee 3-4 M;

e rabaputHble pazmepsl — 2,9 x 2 x 2,1 M;

e macca — 2900 kr.

MHY ykazaHHOW MoOeny TpPEeACTaBIsAeT coOOoi
HACOCHYIO YCTAHOBKY M BKJIFOUAeT B ceOsl:

e Hacoc Tura SKMV-H 65C/6 ¢ anekrpoasurare-
sgem N=18,5 kBt — 3 mt.;

® BaKyyMHBII HacoCHbIM arperar tuna PVM
115/030 ¢ BakyyMHBIM OadkoMm — 1 mmIT.;

® KOMIUIEKT 3allOpHO-PETYINPYIONEel apmary-
pbl — 1 mT,;

® KOMIUIEKT JATYUKOB JIaBIeHUS — | IIT.;

®  pacxooMep  AJIEKTPOMarHUTHBIN
OPTIFLUX 1000 Dn = 150 MM — 1 1t

® KOMIIEHCAMOHHBIN Oak 50 i1 — 1 mT.;

® CWIoBOH 1Ikad C TAaHENbl0 KOHTPOJSI U
yOpaBJIeHHs, BKJIOYas KOHTPOJIIEP W YacTOTHO-
pEryaupyeMblil IPUBOA AIEKTpoABUrarTens — 1 mr.;

® BcachIBaroIuii kosiektop Dy = 250 mm — 1 it

e Harueraromuii kojuiektop Dy = 200 mm — 1 mT,;

® pamy — 1 mT;

® KoHTelHep — 1 mT.;

® KOMIUIEKT BHYTPEHHUX CHIJIOBBIX KaOered —
1 mr;

® KOMIUIEKT KOMMYTAallMOHHBIX Kabesnen — | mrt.

THIIA

I/ICHOJIL?.yeMbIG HCTOYHUKH

12.1. BumneBckuii K.II., ITognacoB A.B. IIpoek-
THPOBAaHHE HACOCHBIX CTAHIUI 3aKPBITBIX OPOCHTEIBHBIX
cucreM: crpas. — M.: Arponpomuszaat, 1990.

12.2. Oasbrapenxo I.B., JaBman C.M., CaByu-
kuH C.C., baaboexoB P.A. HacocHble cTaHuuu s
opomeHus: cupas. moc. — Komomna, 2007.

12.3. Konnernmus emepansHON IEIEBOH MPOTpaMMBI
«Pa3BuTHE THIPOMETHOPALUU  CEIIECKOXO3SIICTBEHHBIX
3emenb Poccun Ha 2010-2015 romsl u Ha mepuoasl A0
2020 u mo 2025 romos». — M., MCX P®, 2009.

12.4. Oavbrapenko I.B., J{laman C.M., CaByu-
kuH C.C. IlepcneKkTHBBI HCIIONB30BAHUS CEPUIHON M
noBo#l moymBHOU TexHUKH B AIIK Poccum. — Komomua,
OI'HY BHUU «Paxyra», 2008.

12.5. ToponunueB B.U., Capymkun C.C., Xmapc-
kuii B.A. Monepuuzanus ACY TII menuopaTuBHBIX
CTaIlMOHAPHBIX HACOCHBIX CTaHIMU // Menuopaus u
BOIHOE X03-BO. —2012. — Ne 5.
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INPHJIOXKEHUA

Ipunoxenue 1

DKOJIOTHYECKH JOMYCTUMBbIE TPAHUIILI MPHUMEHUMOCTH CEPHITHOM 10/K1eBAJTBLHON TEXHUKH

HaumenoBanue Bujia
UPPHUTALOHHOTO
00opynoBaHHS

Jedunmut
BOJIHOTO
Oananca

CkopocTh
BeTpa,
Mm/c

Cpennss

['my6uHa 3ameranus, M

CKOPOCTH
BIUTHI-
BaHUsA B
HIEPBBIT

Jac

MOACTHIIA-
FOILIETO
MTOYBY
CI10st

MHHepa-
JIM30BaH-
HBIX BOJ

Makcu-
MaJIbHBIN
YKJIOH
MECTHOCTH

Heobxo-
JAMBINA
o0beM
[LIaHU-
POBOYHBIX
pador,
m’/ra

JlaBneHnue
Ha ITOYBY,
klla

1

4 5

6

8

1. CpennectpyiiHble
JI0KI€BaJIbHBIE
ycranoBku. [Toka3zarenn
OINpEeIeNEeHbI IO
MIEPEHOCHOH yCTaHOBKE
KH1-50

1-3

Jo5

15-30 | boxaee 0,5

bonee 2

0-0,1

Jlo 800

60

2. JIByXKOHCOJIbHBIC
KOPOTKOCTpYHUHbIE
JIOKIeBAJIbHBIC
MaITHBI ¢ 3200pOM
BOJIBI HA OTKPBITOM
opocHTere.
ITokazarenu
OTIpe/IeIICHBI

mo JIJIA-100MA

1-5

Jo 5

10-30 | bomee 1,5

Boiee 2

0,001-0,004

JTo 800

60

3. MHoroonopHas
ANEKTPUPUITPOBAHHAS
JIOKIeBaJIbHAsT MallIHA
C KOPOTKOCTPYHHBIMHU
HacaJKaMH, paboTarommas
B JIBIKEHHUH U3
OTKPBITOM CETH

3-6

o 6

5-30 | bomee 0,5

Bonee 2

0-0,01

Jo 400

60

4.11lupoko3axBaTHBIC
CpeAHEeCTpyUHbIE
JIO’K/IeBaJIbHBIC
MAaIlUHBI TO3ULIMOHHOTO
nevictBus. [lokazarenu
OTIpeJIeNICHBI 110
JIOKICBAJIbHOM MaIlliHE
«Bomxanka»

1,5-5

5-30 | bonee 0,5

Boitee 2

0-0,02

JTo 500

20

5.11Iupoko3axBaTHble
CpeqHeCTpyiHbIE
JIOXI€BaJIbHbIE MALIMHBI,
pabotaromrue mo

kpyry. [lokazarenu
OIIpEeJIEJIEHBI IO
JIOKAEBAIbHOM

MamuHe «Dperar»

1,5-5

Jlo 8

5-30 | bonee 0,5

Bonee 2

0-0,03

Jo 500

160
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IIpooonacenue npun. 1

1

5

7

8

9

6. lanpHecTpyiiHbIC
MaIIHbI ¢ 3200pOM
BOJIBI U3 KaHaJIa
OTIPEICIICHBI IO
JIOXKIEBAJILHOM MalnHe
JJIH-70,100, 150

1-4

Jo5

15-30

Bonee 1,0

Boiee 2

0,001-0,007

JTo 300

100

7. CaMOXOIHBIE
[IJIaHTOBBIC
JIO’KIeBaTEIH
CpelHeCTpYHHBIE,
pabotaromtie B
JIBHOKCHHUH

1,5-5

5-80

Bonee 0,5

Boitee 2

0-0,05

Jlo 400

70

8. CrauuonapHble
CUCTEMBI 1
CTalMOHapHbIE
xomruiekTel CHJJ

1,5-5

1-30

bonee 0,3

Boiee 2

0-0,3

JTo 3000

200
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[Ipuiaoxenue 2
IKOJIOrHYeCKH JOMyCTUMbIEe TPAHUIbI IPUMEHHMOCTH CEPHITHOI U MepCcneKTUBHOM 10:K1eBaIbHOIT
TeXHMKH 1JIs1 pepMepCcKuX X0351iicTB

KPYIoBOTO JieiicTBUsI ¢ 3a00poM
BOJIBI M3 TPyO4aToil cetn
(«Depmep-Kydanb-JIK-1»,
«Depmep-Dperat»)

KOB(b(bHHHeHVT ['myOuna ['myOuna Makcu- Hokasarens
HaumMmenosaunne BHUIa €CTCCTBCHHOU . BbIDaBHCH-
HPPHUTAIIIOHHOTO 000PYIOBaHMS, MIPUPOIHOM Bononponu- Jaseranis SAICTAHHA | MATIbHBIH HOCTH
TIIOJIMBHOT'O yCTpOﬁCTBa, yB.IIa)KHeHHOCTI/I/ IIacMOCThb PYHTOBBIX TioZicTHIIa- YIJIOH TIOBEPX-
XapaKTEPUCTUKA TEXHOJIOTUYECKOTO CyTO‘IHLIﬁ IIOYBBI, cM/g Boq (npeCme/ foricro roBepx- HOCTHU
mnponecca pacxon Bjiaru, MHHEpa- fo4By o, Hoctn y4acTKa,
M3/I‘a J'II/I3OB3.HHI:IX), M M y'—laCTKa M3/l"a
1 2 3 4 5 6 7
1. ITepcniekTUBHBIE Bonee 0.3 1-30 bonee 1 bonee 0,5 | 0,0-0,05 Memnee
JIOKIeBAJIbHBIE YCTAHOBKH C 30-60 Bonee 2 400
e PICKTOPHBIMH, IIETICBBIMHI
HACaJIKaMH 1 3a00POM BOJIBI
U3 TpyOUaToi cetu (ycTaHOBKA
«Pagyra»)
2. lo’xaeBabHBIE YCTAHOBKH CO Bouee 0.3 1-30 Bonee 1 Bomee 0,3 | 0,0-0,05 Memnee
CPeAHECTPYHHBIMHE anmapaTaMu 30-60 Bormee 2 400
1 3a00pOM BOJBI U3 TpyOUaTon
cetu («Poccusaka»)
3. [lepcieKTUBHBIN MTAHTOBBIH Bonee 0,3 1-30 bonee 1 bonee 0,5 | 0,0-0,1 Memnee
JIOKJIEBATEIIb ITO3UIIMOHHOTO 30-60 Bonee 2 400
JeHCTBUS ¢ 3a00pOM BOJIBI
U3 TpyOUaToi CeTH Win
BOJIOHATIOPHOM CUCTEMBI
(«Koomneparop»)
4. I1Ima"TroBLIN TOXKIEBATEIND, Bouee 0.3 1-30 Bonee 1 Bomee 0,3 | 0,0-0,05 Memnee
paboTaronuii B ABIKSHUN C 30-60 Bonee 2 400
3a00pOM BOABI U3 TpyOUaTOit
CeTH WiIu OBITOBOTO Hacoca
5. Jlo’kaeBaTens HMITYTbCHOTO Bouee 0.3 1-30 Bonee 1 Bomee 0,3 | 0,0-0,05 Memnee
necTBus, paboTaoNIHii B 30-60 Bonee 2 1000
JBIDKEHUH ¢ 3200pOM BOJIBI M3
Tpybuatoii ceru (AILI-3)
6. [Tepemeriaempilii Boiee 0.3 1-30 Boree 1 bonee 0,3 | 0,0-0,1 Menee
JOKICBAJIbHBIN TIIICHD 30-80 bonee 2 400
HUMITYJIbCHOTO JICHCTBHUS C
3a00pOM BOJIBI 3 TPyOUaToi
cetr (1wier( ¢ 10K ICBATBHOM
Taroit «Poca-3»)
7. JloxxneBanbHast Bouee 0.3 5-30 Bonee 1 Bomee 0,5 | 0,0-0,03 Memnee
OJTHOTIPOJICTHAS MAITIHA 30-80 Bonee 2 500
KpyroBOIo AeUCTBHUS C
3a00pOM BOABI U3 TPpyOUaTOit
cetn («Kapycenb», «MunHu-
Kapycenb-K»)
8. JlokneBanpHas Bonee 0,3 5-30 Bonee 1 bonee 0,5 | 0,0-0,02 Memnee
MHOTOMPOJICTHAs MAIlIHA 30-80 Bornee 2 400
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IIpooonsncenue npu. 2

1

2

4

5

6

7

9. JloxkieBanbHasi MalliHa
(bpoHTAIIBHOTO CHCTBHUS,
paboTaromiasi B IBH>KEHUN

¢ 3a00pOM BOJIBI U3
MEPEMEIIAeMOro MITAHTa,
MUTAOIIETOCS OT TPyOUaToit ceTH
(«Munu-Kybanp-JIK», «Munu-
Operar-OII»)

Boiee 0.3
30-80

5-30

Boree 1
Boiee 2

Boiee 0,5

0,0-0,03

Menee
500

10. [loxxieBanbHbBIN KOJIECHBIN
TpyOOIIPOBOIT TTO3UITHOHHOTO
JEHCTBUS C 3a00pOM BOJIBI U3
THIIPAHTOB TPyOUaTOH ceTH
(TKA-24)

Bbonee 0,3
30-80

5-20

bonee 1
bonee 2

Bboiee 0,5

0,0-0,02

Menee
400

11. CranimoHapHO-CE30HHBII
KOMILICKT MEJJICHHOTO, B TOM
YHCIIe TPOTHBO3aMOPO3KOBOTO
JIOKICBAHHUS

Boiee 0.3
30-60

5-20

Boee 1
Boiee 2

Boinee 0,3

0,0-0,1

Menee
1000

12. CraumonapHas cucrema
MIPEPBIBUCTOTO JOKICBAHUS
C TUAPOABTOMATHYECKUM
yrpasienueM (JJAY-30)

Bbonee 0,3
30-80

10-30

bonee 1
Bonee 2

Bomee 1,0

0,0-0,05

Menee
400

13. CranmonapHas cucreMma
MEJIKOIUCIICPCHOTO 0K ICBAHHUS
¢ 3a00poM BOJIbI U3 TPyOUaTOi
CeTH

Bouee 0.3
20-60

0,1-25

Bouee 0.5
Boiee 1

Boiee 0,3

0,0-0,3

Menee
3000
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9€¢

TexHUKO-I)KOHOMUYECKHE XaPAKTePUCTUKU TEXHUKH AJIHA MOJTUBa

IIpunoxenue 3

Tabmuua 3.1
CpaBHHTeJIbHAS TA0JMIA NTOKA3aTe/Iell MHPOK03aXBATHBIX 0K1€BAJbLHBIX MAIIIUMH 0TE€YeCTBEHHOI0 U 3apYy0e:KHOr0 NMPOu3BOACTBA
IIpoussonu- Kooppu- 3arparbl Hueaen- Koaddu-
HaSBaHI/Ie, TCJIBHOCTD, HHCHT MaTepI/IaJ'IO- OHCPIrUHr Ha Hoere Crou- IMUCHT Huerno Crenenn
CTpaHa-U3roTOBUTEIb ra/u 2P percrirs- CMIOCTE, 1 M BOgIBI, obertysch- Moete, rOTOB- Moﬂmbun i aBTOMaTHU3aLUN
HOCTH Kr/ra BaIOLIETO TBIC. Py0. KaLun
(ra/ce3on) KBT "4 HOCTHU
MOJIMBa nepcoHana
IM «®Dperar» IMY-b463-90 1,43 0,7 200,3 0,36 1 genmoBek Ha 3-4 700 0,98 21 ABTOMaTHYECKUN TTOJTUB
(Poccus) (74.,9) MaIIuHbI 110 Kpyry Ha
MTO3HIUH
«Valley» (459,8m) 1,0 0,7 210,7 0,24 1 yemoBek 1000 0,99 10 ABTOMaTHYECKUN TOITUB
(CIIA) (72,6) 10 KPYTYy Ha MO3UIUU
JoxxneBanbHas cuctema 0,44 0,65 1868 0,93 1 gemoBek 320 0,98 - ABTOMaTHYECKUN TTOJTUB
«Shur-Roll» (70,0) Ha 2-3 pu ppoHTATBHOM
(CLIA) YCTaHOBKH nepeMeleHuI
JIKII-64 «Bomxkanka» 0,77 0,75 3764 0,29 1 yemoBek 650 0,98 6 ABTOMaTHYECKHUN OB
(Poccus) (65,0) Ha 2 pu HPOHTAILHOM
YCTaHOBKHU nepeMeneHun
3IM «Ky6aub-JIK» 3,35 0,7 256 0,16 1 yemoBek 1200 0,99 7 ABTOMaTHYECKUN TOJTUB
(Poccus) (96,4) (0e3 yuera Ha 0 KPyry
3aTpar Ha 5-6 maiuH
nepe-
MeEILECHUE)
Zimmatic 410Elektric 3,3 0,7 160 0,18 1 gemoBek 800 0,99 10 ABTOMaTHYECKUN TIOJTUB
(CIIA) (100,0) (6e3 yuera Ha 0 KpyTy
3aTpaT Ha 5-6 MammH
nepeme-
IICHHEC)
JIA-100MA ¢ MonepHU3H- 0,78 0,78 589 0,22 1 yenoBek C 0.97 3 ABTOMAaTHYECKUI MOJTHUB
POBAHHBIM JI0’K/1€BAJIbHBIM (160,0) TPaKTOPOM I10JIOCBI
nosicoMm (Poccust) 600
BAUER «Rainstar» AS 50 0,16 0,7 1023 0,21 1 gemoBek 1200-1400 0,98 5 ABTOMaTHYECKUN TTOJTUB
(ABcTpus) (52,0) MOJIOCHI




Tabmuma 3.2

HopmaTrnBHoO-cnipaBoyHasi HH(OPMALMSA 10 IapaMeTPaM J0K/AeBaJIbHOM TeXHUKH

ITnomanp,
JlaBnenue
opormaemast Cpennsis .
Tun Pacxon, | Ha Bxoze . JloxkneBanbHbIN XapaxTep nepemereHus
C OZTHOM MHTCHCUBHOCTH
(MomuduKaIus) M3/ra | B MaluHy, ammapar JIOXKIEBOTO 00JIaKa
TIO3MIINH, TIOXKIsT, MM/MUH
MIla )
MM
JKIII-64-800 0,054 0,39 18-800 0,27 JKIII-64.00.060 | YrmoBoe, HEMPEPHIBHO
dbopmupyemoe
JKIII-64-400 0,054 0,39 24-800 0,35 JKII-64.00.060 | YrmoBoe, HETIPEPHIBHO
(bopmupyemoe
1IJT-25/300 0,03 0,5 60-300 0,125-0,168 «Tumupsizener» TTocTostHHOE
JD-30 0,03 0,5 80-400 <0,3 Cpennectpyitabiii | OpoCUTENBHO-YTIIOBOE
JAMY-A337-65 0,065 0,59 674-674 0,29 «®Dperar» JIBoitHOE yTIIOBOE
JAMY-A362-50 0,05 0,54 724-724 0,21 «®Dperar» JIBoitHOE yTIIOBOE
JAMY-A302-50 0,05 0,55 784-784 0,2 «®Dperar» JIBoitHOE yTiioBOE
JAMY-A417-55 0,055 0,57 834-834 0,21 «®Dperar» JIBoitHOE yTIIOBOE
JAMY-b463-90 0,09 0,68 925-925 0,20 «®Dperar» JIBoitHOE yTIIOBOE
«Ky6anp-JIK-1» 0,07 | 0,35-0,4 966-966 «®Dperar» JIBoitHOE yTIIOBOE
MDD «Kybanp» | 0,2 0,31 1500-800 1,3 JHednexTopHbie ®poHTaTbHOE
KCUJI-10A 0,01 0,55-0,7 100-100 <0,02 Cpennectpyiinble ITocTossHHOE
Tabmnwma 3.3
CpaBHuTe/IbHAS TA0JMIA TEXHUYECKUX XaPAKTEPUCTUK T0K/1€BATbHBIX MAIIIUH
AJIK-20, «Curma - PZT90», «Reinstar», «Arpoc -I-75M>»
JlokieBanpHas MalIuHa
IMokasarenn AJIK-20 «Curma-PZT90» «Reinstar»
(Poccus) (Uexms) (Aserpus) «Arpoc-JILL-75M» (Poccwust)
1 2 3 4 5
3abop BOIBI W3 nutanra W3 nutanra W3 nutanra W3 nunanra
IIpuBon I'unpasnu- I'unpasnu- T'uppasnuueckuit I'mopasnuueckuil (Ha
Jeckuil (Ha JecKkuil (Ha ITOJInBe); (Ha moauBe); IIOJINBE);
JIBUYKEHUE U arperarupyercs arperarupyercs arperarupyercs
T10JIUB) C TPAKTOPOM C TPAKTOPOM C TPAKTOPOM
Boponpoonsmmit Oo6neryeH- IToBblIeHHOM [ToBbIIeHHOM [ToBbIIEHHOM
TPyOOTIPOBOJ HBIi MaTepuanoéMKOCTH MaTepuaIoEMKOCTH MaTepuatoéMKOCTH
Harmop, Mlla 0,4-0,5 0,6-1,0 0,6-1,0 0,6-0,7
Pacxon, n/c 10,0-20,0 7,6-12,5 6,4-15,8 5,0-6,0
[Tmomans opomaemoit 1,6 2,2-2.6 2.4 1,0
MOJIOCHI, Ta
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IIpooonacenue maon. 3.3

1 2 3 4 5
CpenHsisi MHTEHCUB- 0,2-0,3 He menee 0,8 He menee 0,8 He menee 0,8
HOCTB JOXKIS, MM/MUH
Cpennuii tuamerp Memnee 1,0 He menee 1,0-2,0 He menee 1,0-2,0
Karelb JOXKIsI, MM
Koa¢ppumment 0,85 0,60 0,65 0.75
3¢ PEKTHBHOTO TOJIHMBA
Koaddurpent 0,98 0,96 0,94 0,95
3eMeNIbHOTO
HCIIOIb30BAHMUS
Macca, kr 3200 1506(2400) 2270 2120
CroumocTts cepuitHoro | ~ 450000 310000 ~ 600000 424881
oOpasua, pyo. (14150) (9698) (18890) (13361)

(momn. CIIIA)
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IK0J10r0-1aHAA(THBIe TPeOOBAHUS K TEXHOJIOIHH M TEXHHKe MOJIHBA

IIpuaoxenue 4

Tabmuua 4.1
CocTaB HOPpMATHBHO-CIIPABOYHOI MH(opManuu B 0a3e JaHHBIX
I'pynna nokasaresneit Iloxazarenu En. m3m.
1 2 3
TexHuko- Pacxon BombI n/cex
AKCIUTyaTallMOHHO- Hanop Ha ruapanTe M.B.CT.
JHEPTeTHUECKHE MrHOBEHHAS! HHTCHCHUBHOCTD OIS MM/MHUH
CpenHsist KpyImHOCTD JOXKIS MM
KoadduipenT s3(pdpektuBHOrO monmsa
KoHcTpyKTHBHAS ITHHA M
[T1omans oMTHOBPEMEHHOTO 3aXBaTa JOXKIEM ra
[Tnomazns moauBa ¢ OAHOM MO3UIIUN ra
IpousBomuTenbHOCTH (Mpu moKBHOM HOpMe 300 M¥/ra) ra/dac
[Tnomans obcayKUBaHUS 3a CE30H ra
Bricora TpyOOIpoBoia Ha/I MOBEPXHOCTHIO 3EMITH M
JlomycTumasi CKOpOCTh BeTpa M/cex
PaccTostHUs MEKIY OPOCUTEIISIMU HJIH JTHHUASMH THAPAHTOB M
KonndecTBO 10Xk /1€BaTBHBIX alliapaToB WM HACATOK IIT.
[IpuBon (ruapasi., AMEKTP., TEIUIOBOI)
CKOPOCTh TIEPEBUKCHHUS: M/MUH
pabouas
XOJIOCTOTO XOJa
OO6CTyXKMBAIOIIHUN TTEPCOHAT yen/ra
Koadpummenr:
3eMEJIBHOTO UCTIOJIB30BAHUS
TOTOBHOCTH
HCIIOJIb30BaHUsI CMEHHOTO BPEMEHH
HAIeKHOCTH TEXHOJIOTHYECKOTO Mpolecca
TEXHUYECKOTO MCITOJIb30BaHUS
VnenpHast METAIIOEMKOCTb Ha: Kr/ra
OpOIIAeMYFO TIIOIIA/Th /™3
pacxon
VnenbHast MaTepruanOeMKOCTh Ha: Kr/ra
OpOIIAeMYIO TIJIOIIA/Th Kr/m?
pacxon kBTu/ra
VrenbHas 3HEPrOEMKOCTh Ha: kBt/™m3
OpoIIaeMyIo IO
pacxon
Okosnoro-nanamadrHo- | leguur BogonorpedaeHns MM
AN THBHEIC KonmuecTBO ocamkoB MM
Hcnapsiemocth MM
CpenHsist CKOpOCTb BETpa Mm/c
Knumarnueckue WHuaexc cyxocTu
ITouBenuble CKOpOCTb BIUTBHIBAHUS MM/MHH
I'panynomerpuueckuil cocras %
ConeprxaHre TyMyca 1 IIIyOWHAa TYMYCOBOTO TOPH30HTA %, M
['myOuHa 3aneraHust BOMHOPACTBOPUMBIX COJICH M
Cootnourenue coneit B ITTK %
CreneHb 3aCOJICHUS
DpO3MOHHAsI CTOMKOCTh MOUB
[InotHOCTH MOUB /™3
PH
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Ipooonocenue maon. 4.1

1 2 3

I'mpporeonornueckue | [myOuHa 3ajeraHus TPYHTOBBIX BOJ M
Munepanuzanus r/n
Copepxanue B 0pocuTesIbHON Bojie Na % 0T CyMMBI

KaTUOHOB

PH opocuTtenbHo# Bozb
SAR
JpeHrpOoBaHHOCTH TEPPUTOPUH %
OCBETJIIEHHOCTh OPOCUTEILHOM BOJIbI

T'eomopdomnoruueckue | [IpoTSKEHHOCTH CKIIOHOB KM
Opo3nOHHAS YCTOHYUBOCTD TEPPUTOPUH
OO0beM TITAaHUPOBOYHBIX PaObOT M3

Arpobuornorndyeckue | Crienmanu3anus CeIbCKOXO3sIMCTBEHHOTO MTPOU3BO/ICTBA!
XapakTep pa3BUTHS

TUITHYHBIC CEBOOOOPOTHI

pasmMep nonei ra
KOH(UTYpaIus yIacTKOB

TpeOOBaHUS KYJIBTYpP K PEKUMY OpOMICHHS C YYETOM TEXHOJIOTHH

BO3/I€/bIBAHUS
YPOXKalHOCTb CENbCKOXO3SIIICTBEHHBIX KyIBbTYP u/ra
OKOHOMHYECKHE VYnenbHbIE 3aTpaThl HA CTPOUTENBCTBO CHCTEMBI
VYnenbHbIE 3aTPaThl HA OCYIIECTBICHUE TEXHOIOTHIECKOTO MIpolecca %

VnenabHbIN BBIXOJ MPOLYKLIUH
VYnenpHast mpuObLITH

240



(874

CucreMa nokasareJieil OlleHKH Ka4eCTBEHHOT0 YPOBHS /10K/1€BAJIbHON TeXHUKH

Tabmmra 4.2

HOKa3aT€HI/I, YCJIOBHOE 0603Ha‘{6HI/I€,

Mapxka TeXHUKH

pa3MepHOCTh Croco0 ompezneneHus Kputnueckue 3HaueHUs JOA-100MA | IIAM JIM 1utanro- Ham
KpYroBbIe OapabaHHBIC JIMHEHHbIe
1 2 3 4 5 6 7
1. I'pynna noxkaszameneu Ha3HAYeHUs, XAPAKMEPUSYIOWUX NOTYYUEHUE NPUPOCHA NPOOYKYUU U UCHOTb308AHIUE NPUPOOHBIX (XO3AUCHEEHHbIX) PECYPCO8
1.1. [IpupocT IpOAYKIUHU OT > 0,3 muddepeHMpoBaH 1Mo
opolieHus V, 1011 eIUHHUIIbI vV 30HaM U 0,25-0,75 0,25-0,75 0,25-0,75 0,25-0,75
AV=1-—0 | KyIIBTYpam
o]
e V, V — ypoxaii COOTBETCTBEHHO
Ha Oorape ¥ Ipu OPOIICHUU
1.2. Ctenenp UCIIOJIb30BaHUS
3eMeJIbHBIX pecypcoB (KoadduiiueHTt WHeTTO 0,95 0,965 0,980 0,950 0,970
3€MEJIbHOTO MCIIOJIb30BAHMS K3 = ———
WopyrTo
oporraemoro nosist) (K3W), nonu
e — rae Wraetto, WOpyTTO —
TUTOIAb HETTO U OPYTTO ydacTka
CHUCTEMBI CEBOOOOPOTHOTO TIOJIA, Ta
1.3. CreneHb HCIIOIH30BAHUS
BOJHBIX pecypcoB (Koa(duireHT 0,7-1,0 0,75 0,85 0,75 0,80
MOJIE3HOT0 IEUCTBUS y4acTKa KIIJI - W )
CHCTEMBI B IIpeaeciax W+ AW
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP rae W — cyTo4Hasi BOIOTIOIaua,
ceBooboportHoro nost (KIIM), qonu | Herro, m¥/ra;
€IUHULIBI A W- mioTepu BOJIbI Ha TTyOHHHYTO
(UITBTpAIIo, UCTIAPCHHIE U CHOC BIIATH BETPOM
3a Mpeesibl OPOIIAEMOTo MoJIs
1.4. YnenwHasi JHEPrOEMKOCTh ITpu noxaeBanuu — S00-
TEXHOJIOTHUECKOTO Tpoliecca MoJnBa 1500, mpu TOBEpXHOCTHOM, 0,22 0,36 33 0,14

(Ayﬂ.), KBT-u/Mm3

H H
A, =2,72| —+— |,
nom
rae H — mamop B TpyGoIipoBOaHOI ceTn
MIOCIICTHETO MOPSAKA, M;
H, — nanop, pa3BuBaeMblii HACOCHO-CHUIOBBIM
oéopyL[OBaHHeM JTOXKIEBATBHBIX (TIOJUBHBIX )
MAlllUH, M;
N u 1, — KI1J[ ronoBHOi HACOCHOM CTaHIU U
HACOCHO-CHJIOBOTO 000PY/IOBaHMS MAIINH

KaIlleJIbHOM U
BHYTPHUITOYBEHHOM
opomrennu — 50-200




[A 4

Ilpooonsicernue maébn. 4.2

1 2 3 4 5 6 7
1.5. TpymoeMKoCcTh OpOIIeHUS
IMOJAHHOM BOJIBI (Hyﬂ_), Yyes.-4 Ha n, <2 2,0-4,0 1,0-1,5 2,5-5,0 0,6-1,8
1000 M* h =——
3,6 Qy KCM. n

e Qy — pacxoll BOJbI, MOCTYMHAIOIICH Ha

opolraeMoe moJje, M*/c;

K, — maHoBbIf KO3QQUIHEHT MCTIONB30BaHHUSI

BPEMEHHU 32 CMEHY,

0 N — COOTBETCTBEHHO KOJINYCCTBO CAMHHLL

TIOJIUBHOM TEXHUKHU HA OPOIIAEMOM TI0JIE U

00CITy’)KHBACMO#l OTHUM OIIEPaTOPOM

2. I pynna noxazameneii Ha3Ha4enuss, Xapaxmepusyouwux Kauecmao mexnoi02uieckoeo npoyecca noiusd

2.1. CpenHsisi MHTEHCUBHOCTD
BOJOIIOIAYH 3a TEXHOJIOTHYECKUI Q. 400 546 458 504 504
UK mouBa B cytku (M), m*/ra = ? ’

rae Q  —pacxom IMONIUBHOM (JIOK-

JIeBaJbHOM) MAIIMHBL, M>/C;

F — nnomaae mojmBa 3a TEXHO-

JIOTUYECKHH ITUKII, Ta
2.2. CreneHb NpHOIKEHUS
MHTEHCUBHOCTH BOJOIIOAAYH K T 1-50 4,8-9.6 4,8-7,8 4,8-8,0 4,8-8,0
WHTCHCUBHOCTH BOJIOTIOTPEOICHUS KPT = _(1 -E / I/I) s
(Km), JI0JIY € IUHUIIbI 1

rae T u T, — NpoNOIKHTENBLHOCT MEXKITONTMBHOTO

rnepuoaa (lelcyT.);

E — MHTEHCHBHOCTH BOIOTIOTPEOICHNUS B CYTKH,

M/ra;

W — cpenHss MHTEHCUBHOCTH BOAOIIOAAYH 32

TEXHOJOTHUECCKUH MK TTOJINBA B CYTKH, M>/Ta
2.3. Cpenuuii amerp kanexs DKCEPUMEHTATBHO <1 1,5 11 2,0 1,0
Joxas (d ), MM
24. 3Hep1'“1/151 Karejab JOXKIS D, K DKCNEPUMEHTANIBHO U 110 pacueTaM <5510° - 0,23 0,11 0,23 0,03

JUTA JalTbHECTPYHHBIX,
<5.10° -
JUISL CPEAHECTPYHHBIX,
<510 -~

JUTISL MEJTKOJUCTIEPCHBIX
HoXKIeBarenen




€ve

2.5. JleficTBUTENbHAS
MHTEHCUBHOCTb JOXAS (p), MM/MUH

60-
P = —Q s
f
rae Q — pacxon MalMHEI (anmapara), J/c;
f — momane OMHOBPEMEHHOTO
3axBara JOXKIE, M>

Jis ctaboBomo-
MIPOHHUIIAEMBIX ITOYB
0,1-0,2

Jst cunbHOBOAOIIPO-
HuaeMbIx nous 0,5-0,7

32

0,25

0,50

1,2

2.6. Cnoit ocaikoB 3a OJIMH MPOXO]L
MaruHb! wia 06opot (h), MM

Jnst ppoHTaNbHBIX MalMH

_60Q
h v
rae V — CKOpOCTh JABMKEHUS, M/MUH;
b — pa3mep 3axBaTa 10XKJIEM B
HanpaBJICHUU JIBUXKEHUS] MALLIMHBI, M.
Jlist cTpyHHBIX AOXKIeBaTeNled U MalluH
KpYyroBOIO A€HCTBUS

b= 60Q
[IR*-n
rae n —yyacrora BpaHIeHI/ISI
JIOXKCBATEIIsI, MUH;
R — panuyc 3axBara noxaem, M

k)

10-20

3,6-6,8

25-100

1,5

6-70

2.7. TIpomomKUTETLHOCTh
Oe3HanopHOTro NOXaeBaHus (06e3
Jy’KeoOpa30BaHM)

(t ), MuUH

YK

VcranaBnuBaeTcst OKCIICPUMEHTAJIBHO U PaC4€TOM

1
K, )

€ = i -0[0”‘ (1—&)],

rae K, — cpennss (mo A.H. Koctskosy)
CKOPOCTh BIUTHIBAHUS B TIEPBYIO

eIMHUITY BPEMEHH, CM/MM;

W — MHTEHCHUBHOCTh BOJIOMOAAYN, CM/MM;

o — K03 pUIIHeHT 3aTyXaHH

CKOPOCTH BIUTHIBAHUS, H3MEHsIoNIHICs oT 0,3 710
0,8 1715 pa3IMYHBIX TIOYB;

G, 6™ — ne()UIUT BIATH B ITOYBE MEXKIY
BJIQ)KHOCTBIO, COOTBETCTBYIOLLEH MOJIHON
BIIATOEMKOCTH U MICXOIHOH TIepe/1 MOJIMBOM, B
TOM YHCJI€ COOTBETCTBYIOIICH HIDKHEMY TTOPOTY
YBIQXHEHUS

49,0

63,3

29,0

33,0

2.8. Cno#t noxas 1o croka (h) mm

YcranaBnuBaeTcst OKCIICPUMCHTAJIbHO U paCYCTOM

30,0

38,0

12,0

40,0
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Ipooonscernue maébn. 4.2

1 2 3 4 5 6 7
2.9. PaBomepHoCTh pacnpenencuus | [lokasarenu (0, K ) ycranasnusarorcs 0,85 0,87 0,70 0,89
BOJbI 110 ILJIOIIAIH. OKCIICPUMEHTAJIbHBIM ITYTEM
CpenHeKBaIpaTHIHOE OTKIIOHCHUE
(ko3¢ punment Kpucrnancena, G) Z |d|
Cc=100| 1-—=1 |
cp-n

e |d| — aGcorroTHAs BeMYMHA OTKIIOHE-

HUSI U3MEPEHUSI OT CPETHETO CIIOSI 0CAJIKOB, MM;

hcp — cpennuii cnoit 0cagkoB, MM;

N — YKCII0 U3MEPEHUH, XapaKTepu3yeT

CpPe/IHeKBaJPaTUIHOE OTKIOHEHHE CIIOS JOK/ISL 1O

TUTOLIA/TH;

mrazn . 2 0,8
K, — XapakTepusyer NpOLEHT ILIOWIaIH, CI0i
OXI51, HA KOTOPOM OTKJIOHSIETCSI OT CPEIHETO

HOAA P pea >0,7 0,70 0,75 0,50 0,80

3HAUEHHUS B JOMYCTUMbBIX arpOTEXHHUYECKIX

npenenax (+25%)
Koaddumment appexruBHoro K = Waq,

E) ’

nosnuea (K ¢) 1 W

e me — momra s 3¢ dekTuBHOTO

[IOJINBA, M2,

W — o6imiast oMBHAS TIOTIA b, M>
2.10. ITouBOyBIQKHUTENBHBIN
3¢ deKT mporecca mojuea.
CTeleHb COOTBETCTBUS BIAXKHOCTH 0,2 0,10 0,15 0,19 0,10

KOPHEOOHUTAEMOTO CJI0S TIOUBBI

ee OMOJIOrNYEeCKOMY OIITUMYMY;
CPE/IHEKBAIPATUYHOE OTKIIOHEHHE
(A), monu eTMHULIBL

2
A= lsg —Bt;& dt.
T By

AB

Ipu nuueiinoM usmeHennn B B ot
AB

B HaJale IMeproa 0 [ B,-—— | — B KOHIIe
2

MCIKIIOJIMBHOI'O II€proaa,




1] 74

Kosdhdumment
TOYBOYBIKHUTEIBHOTO AP PeKTa
(Kng), JIOJIN €IUHULIBI

[Tokazarenb CHIDKCHHS IPUPOCTA
YPOXKAMHOCTH N3-32 HECOOTBETCTBHS
BJI&KHOCTH KOPHEOOUTAEMOTO

CJIOSI TTOYBHI €€ OMOIIOTHIECCKOMY
ontumymy (AY), 1071 eqUHULIBI

__Ba
A—\/EBO,

rae A — cpeHeKBaJpaTHYHOE OTKJIOHEHHUE
BJIQ)KHOCTH IOYBHI;

B, B,— TeKymIee n ONTHMATLHOE

3Ha4YEHHE BIAKHOCTH ITOYBBI;

AB
— | — pa3max (OTKJIOHEHHE) OT CPEAHETO
2

3HauYeHHUS B MOMEHTBI O 1 T
MEXIIOJIMBHOTO IT€proaa

‘YcranaBIHMBaeTCs IKCIICPUMEHTATBHBIM
IIyTEeM KaK J10J11 OT BOIONOAAYM (IIOJIMBHOM
HOPMBI), UAYLIEH Ha YBJIAXKHEHHUE
MTOYBEHHOTO CJIOA B TIPOIIECCEe TIOINBA

Yo |[;.87,
4

AY=1-]1-

max

rIe Yo, Ymax — COOTBETCTBEHHO ypoxKaii 6e3
OpOIICHHS TIPU OHOJIOTHYECKOM
ONTUMYME;

A — cpeTHEeKBaIpaTHIHOE OTKIOHEHUE
BI&KHOCTH KOPHEOOUTAEMOTO CIIOS
IMOYBBI OT €€ OMOJIOTHYCCKOTO OITH-
MyMa, paBHoro npumepHo 80% ot HB

0,1-1,0

Jlns noxneBanus
<04
J1J1s TOBEpXHOCTHOTO,
KareJbHOro U
BHYTPHUIIOYBEHHOTO
OpOIICHUS
<0,1

<0,1

0,15

0,10

0,10

0,06

0,20

0,15

0,10

0,05
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Ipodonscernue maén. 4.2

1 2 3 4 5 6 7
2.11. MUKpoKIMMaTHYCCKUH P PEKT
Iporecca MoauBa. { B ;\2 B 2
CpenHeKBaipaTHYHOE OTKJIIOHEHUE A= |— J(Z) P dt+ I<T2 2 | dtl,
(pakTOpa OTHOCHTENBHON BIAKHOCTH T B, -1 B, -1
IIPU3EMHOTO CJIOS BO3/lyXa OT
Gronoruyeckoro onrumyma (A), e B, — 3Ha4eHue (aKTopa, COOTBETCTBYIOIIETO
A0JI1 CINHUIBI OHMOIIOTHYEeCKOMY ONITUMYMY, %0}
[ — Texymuiee 3HaueHuEe (PakTOpa B MHTEPBAIIC
Bpemenn 0 <t <& (dasa nonmpa);
B’ — Tekyiuee 3HadeHne (haKTOpa B MHTEPBAJIE
BpEMEHU OT OKOHYaHus nojusa (Q) 10 KoHLa
mexxnonusHoro (T) nepuona
MHUKpOKIMMATHYECKUI YcTaHaBiMBaeTCsl HKCIEPUMEHTAIbHBIM IyTEM JL1s1 MEIIKOAMCIIEPCHOTO
kodpuumnt, (K ), Kak J10J1 OT BOIonoAa4yu (IOJIMBHON HOPMBI), noxpesanus 1-0,7. 0,05 0,15 0,21 0,10
(II0TepH Ha UCTIAPEHHUE), B JOH HUIyLed Ha yBIa)KHEHUE IPU3EMHOTIO CII0S Huist joxnesasust —
€IIMHULIBI BO3JlyXa B IIPOIIECCE MOJIMBA JUIS OIIPEACICHHbBIX 0,15-0,5
KIIMMAaTHYECKUX YCIIOBHH.
YcraHaBIMBAEeTCS HKCIEPUMEHTAIBHBIM IyTEM U J171s1 TOBEPXHOCTHOTO
OpPUEHTUPOBOYHBIMU pacyeTaMu opomenust < 0,1
[Tokazarenb CHW)KEHHS TIPHPOCTA v A
YPOKaMHOCTH NPU HEAOCTATOUHOM V=1-|1-—% |.|1-—|, 0,05-0,5
BO3JICHCTBUN TEXHOJIOTHIECKOTO max 4 0,43 0,30 0,78 0,28
Ipolecca MojiIyuBa Ha MUKPOKJIUMAT
TIIPU3EMHOTO CI10st BO3ayxa (AY), e ¥, V. — ypokaifHOCTh Ge3 opoueHns 0.5-2.0
J0JIH € IUHHUIIBI Y TIPY ONITHMAJIHHOM YBIIQXKHEHUH, 1U/Ta; T
A — cpeaHeKBaIpaTHIHOE OTKIOHEHHE
BIIQXXHOCTH TIPU3EMHOTO CIIOS BO3/yXa OT
6MOTIOrNYECKOro ONTHMyMa




YA £

2.12. TloBpexkaaeMOCTb PaCTEHUI B | YCTaHABIMBAETCS SKCIEPUMEHTAIbHO U PACUETOM 0 1,3 0 2,0
IIPOLIECCE MOJINBA U TTOCIETIONMBHBIX
obpaborkax (P), % 1- n-An) 100,
n
rae n ¥ An — KOJIHYECTBO pacTeHuid Ha 1 M?;
3. I pynna nokazameneil, Xapakmepuzyouwux dKCNJIyamayuoruble napamempsl, HA0eICHOCMb U 001206€4HOCHb UPPULAYUOHHO20 000PYO0BAHUS

3.1. TpynoeMKocTh HOPMaTUBHOTO ITo macnopTHBIM JaHHBIM U pacyeTaM 15,6 77,9 25,0 97,0
TEXHUYECKOTO 00CITy)KMBaHHS 32
ce3oH (STi), uem.-u
3.2. CreneHb MOJIE3HOTO
UCTIONI30BaHMUSI TIOTMBHOTO
TEXHOJIOTHYECKOTO 000PY/I0BaHHS BO
BPEMEHH.
Koaddumnuent cmenHoro
ucnonb3oBanus (K ). [To macmopTHEIM TaHHBIM 0,95 0,82 0,92 0,84 0,88
Koa¢ppumnment cyrouanoro
HCITOJIb30BaHUS (KCYT). [To macmopTHEIM TaHHBIM 0,9 0,82 0,92 0,84 0,88
Koa¢ppumnment cesonnoro
ucnonb3oBanus (K ). [To macmopTHEIM TaHHBIM 0,7 0,70 0,80 0,72 0,75
Koappumnment a¢hdhexruBHOTO
HCTIONB30BaHMS 000PYIOBaHUS BO K, = M, >0,2 0,35 0,75 0,50 0,65
Bpemenn (K). T

rae T — mpogomKNTETbHOCTD HCIOIB30BAHMS

(TI0J1€3HOT0) TEXHOIOTHIECKOTO 000PYIOBAaHHS 3a

pacueTHbIN EPUON, Y;

AT — IpOAOIKUTENBHOCTh TEXHOIOTHYECKUX

Tay3 ¥ IIPOCTOEB M3-3a OTKA30B 33 PACUETHBIN

TIEpUOS, U
3.3. DKcIutyaTalMoHHasl HAJEKHOCTD | DKCIIEPUMEHTAIBHO U TI0 MACTIOPTHBIM JIaHHBIM.
TEXHOJIOTHYECKOTO 000pY/IOBaHHS. | DKCIEPUMEHTAIBHO TI0 MACTIOPTHBIM JIAHHBIM H
Cpennsist HapaboTka Ha otka3 (T), 4. | pacuerom
Koaddumment rorosroctu (Kr) > 100 120 25,0 150 50,0

Kr = TO/ (TO + TB), >0,96 0,94 0,96 0,99 0,89

rac T- CpeaHss Hapa60TKa Ha 0TKas, 4;
TR — CpeaAHEC BpEMsI BOCCTAHOBJICHUS, 1
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Ipooonscernue maébn. 4.2

1 2 3 4 5 6 7
3.4. Cpok ciry:KOBI TIOIUBHOTO ‘YcraHaBIHBaeTCSI HOPMATUBHO U T10 MTACTIOPTHBIM >8 10,0 10,0 10,0 10,0
o0opynoBaHuUs (TC), TOJIBI. JAHHBIM:
JocTturaemelii ypoBEHb
MEXaHM3alMH Ipolecca noausa (A), - Twm(a) 0,1-1,0 - - - -
TTOJTH €TMHHUTIBI Tp+Twm(a)
rne Tm (a) u Tp — cymmapHast
MIPOIOIDKATENEHOCTE BBIITOTHEHNUS OTIEPAITHI
MEXaHH3UPOBAHHO U BPYyYHYIO
4. I pynna sxoHomuueckux noxazameneu
4.1. KanurajabHble BIOXKEHUS < 20 ThIC. JOIIAPOB 1570 2760 1870 2421
VnenbpHast CTOUMOCTD z C CHIA nns craioHapHbIX
CTPOHTEIHCTBA, PEKOHCTPYKIIUI K==, CHCTEM.
cucreM (K), TrIC. pyO, Ta F <10 teIC. HOMNAapoB CIIA
e Z C — cyMmmapHasi CTOUMOCTb OPOCUTENILHOMW | JUIs IOy CTAllMOHAPHbBIX
CHUCTEMBI, Y.€.; CHCTEM
F — momans opocurensHON cHCTEMBI, Ta.
VnenbHast CTOUMOCTD K = Cg 100 244 171 -
JOKIEBAIEHOTO 00OPYIOBaHMUS, (Kg), g _? ’
ThIC. py6/ra rnie C, — CTONMOCTB JI0K/IEBATbHOM
TEXHUKH, CHCTEMH, Y.C.;
1,785 2,1380 3,935 4,1210

Karmuranensie 3arparst Ha 1000 v
MOJaBaeMOM BOJBI, (KB), THIC. pyO.

F- miomanb OpOCHTeHLHOI)‘I CHCTEMBI, I'a.
~ K1000
M

rae K — yaenbHas CTOUMOCTb CUCTEMBI, Y.€.;
M — opocuTenbHas HopMa, M*/ra

KB
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4.2. 3nepxKKu Ha IPOBEJEHUE

IIOJINBOB 631000 5,4 15,9 5,5
CTOMMOCTB BCEX HCIIOIB30BAHHBIX Co=———.
sHepropecypcos juist mogaun 1000 m? M 10,85 42,5 10,9
Bozb! (Cn), ThIC. pyO. —=
rne C, — croumocTs 3HEpropecypcos s
obecnieucHus opoieHus 1 ra, y.e.;
M - opocutensuas Hopma, M’/ra
Omuara Tpyzna B epecueTe Ha C+1000 2,3 0,60 2,40
1000 M* nmomanHOU BOABL, (), CT = T ’
TBIC. PYO.
e CT orurara Tpyna, y.e/ra; 66.0 69.8 87.0
M — opocuTenbHas HopMa, M>/ra
C+C +C -1000 47,5 533 59,3
Cn — T ap ) ,
CymMapHBbIe U3JIep)KKH Ha M
poBeJieHue 1noyiuBoB, (Cm),
ThIC. Py6/1000M° e C, C, —usnepxku Ha 1 Ta;
C,, — 3aTpaThl Ha AMOPTU3ALMIO M PEMOHT 1 ra
BOC, ye.;
M — opocuTenbpHas HopMa, M>/ra
4.3. CpaBHUTEIbHAS YKOHOMHUUYECKAS
3¢ (EKTHBHOCTH HOBOTO BapHaHTa
¢ 0a30BBIM 110 OCHOBHBIM
3¢ pexTooOpaszyromuM GakTopam.
OxoHOMHYECKHH 3D PEKT oT ASK - K6 - KH ’
CHIDKCHHUS KallUTaJIbHBIX 3aTPaT HA 150 445 - 275

CTPOMTENLCTBO (AD ), THIC. py0/Ta

e Kﬁ, KH — yZAEJbHBIE KallUTaJIbHBIE 3aTPATHI
6a30BOTO ¥ HOBOTO BAPHAHTOB, y.e/Ta
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IIpooonsicenue maébn. 4.2

1 2 4 5 6 7
TomoBoi skoHOMUYECKHH P (HEKT OT AD =W, - WHn,
CHWKEHHUS u3fiepkek (ADu),
ThIC.pyO/Ta e U, VI — ynenbHble U3IEPKKH 110 6a30BOMY U
HOBOMY BapHaHTaM, y.e/Ta 21 17,2 - 4,1

TonoBo#t 3KOHOMUYECKUH AP HEKT 3a
CYeT CHIW)KCHUS TTOTePh BOAbI (ADB),
THIC.pYO.

TonoBo#t 3KOHOMUYECKHH AP PEKT 3a
cyeT 0oJiee MOJTHOTO UCIOIb30BaHMS
3eMEebHOMN IIJIOIAJIH, (A33),

THIC. PYO.

l'ooBoit s5KOHOMUYECKU

3¢ dEeKT OT NOBBILICHHS ypOKas
3a CUET YJIYUIICHHUS KauecTBa
TEXHOJIOTUYECKOTO mosuea (3),
THIC. PYO.

T'onoBoii skoHOMIYeCKHH D DeEKT,
TMOJTyYSHHBIN 32 CUET MOBBILICHUS
HaJIS)KHOCTH TEXHOJIOTMYECKOTO
npolecca 1 JIONroBeYHOCTH
UPPUTALMOHHOTO 000PYIOBAHHS
(3,), THIC. PYO.

A3 =F M(C-C,),

e C,, C — u31epKKK Ha TIPOBEIICHUE
MOJIMBOB;

F —momans ce30HHOr0 00CIyKBaHus
0a30BOIi TEXHHMKOM, I'a;

M — opocuTenbHas HopMa, M>/ra

AD =U_(F-F),

rae U — 1ieHa BagoBoii poayKIiun
clra,ye.;

E, F6 — 3eMeJIbHAs MIOLIAAb HOBOIO
1 0a30BOTr0O BapUAHTOB, I'a

31( = (yﬂ-y6) HBH FH’

e Y, YV, — ypoxaii o HoBoMy 1 6a30BOMy
BapHaHTaM, 1/Ta;

I — cToMMOCTH BaJIOBOI MPOAYKIMH,

y.e/iy

3H = (KFH - KFG) I/I6’

me K K - k03((UITHEHT TOTOBHOCTH HOBOTO U
0a30BOTO BapHAHTOB,;
U, — n3nepxxu no 6a30B0My BapHaHTy,

y.e.
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4.4. DxoHOMHYECKUH P PeKT 9 =P -3, 970 780 900 740
OxoHOMHYECKHH 3D PeKT 3a ! v
pvaCTHLIﬁ epuon, (31)’ TBIC. py6 rae PT — CTOMMOCTHAasI OLICHKa
Cpox Bo3Bpara KaruTalbHbIX pesy/bTaToB padoT, y.e.;
BJIOJKEHUH, (TB)’ OBl 9T — CTOMMOCTHAs OLICHKA 3arpar 3a
pacyeTHbIN nepuon, y.e. <10 0,70 1,4 0,88 1,3
3T
T, ==,
e 3 — CTOMMOCTHAs OLICHKA 3aTpar 3a
pacyeTHBIN IEPUO, Y.C.;
[T — mpuOBLTE OT peanu3anyy NPOAYKINH (YCIIyT)
B Iof, y.€.
5. I pynna nokazamenetl, Xapakmepuzyouux SHep2emuieckyio dphexmuenocnms
5.1 Koaduruent sneprerudeckoit
3¢ pexTuBHOCTH OpomIeH s (1) > 1,0 - - - -
No = Yo
Vs
e Y /Y, — ypoxkalHOCTb Ipu
OpOIIICHHUH U Ha Oorape;
3,/39, — OTHOLIEHHUE IHEPrO3aTPAT BO3/IE-
JIBIBAaHUS CEITHCKOX03IHCTBCHHBIX
KyJIBTYp Ha OPOIICHUU B Oorape
5.2. Koa¢¢urueHT ruapaBindeckoi
3 PEKTUBHOCTH (n,), MOMM EUHUILBI <0,3 0,67 0,38 0,30 0,56
_AH,
n= T
M
rae AHyﬂ — IIOTEpH HaIlopa Ha eJUHUILY
JUTMHBI MAIIH;
H , - namop Ha BX0zie B MallliHy
5.3. DHepreTUUeCKUil SKBUBAJICHT
JOXKIEBABHBIX MAIIUH (1 ) TPH o) <1,0 0,312 1,94 0,112 2,07
M, =200 mm (M Tx/n>) n, = H;“ ,

e O — SHEPreTHYECKUH IKBUBAJICHT
JIO’KJIeBalIbHOW MatuHbl, MJx/4;

m — IPOU3BOAUTEIBHOCTD 3a 1 U
pabotsr, M*
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Ipodonscernue maobn. 4.2

1 2 3 4 5 6 7
5.4. Dxonormueckuii ko3duruerT
Ka4ecTBa N0k (1)) <20 4,2 2,0 4,2 0,56
M, = S,EI,M ,
)

s

e O — SHePrHsl eCTCCTBEHHBIX JJOXK/ICH
CpeIHEH CHIIBI, HE TIPUBOISIINX K PA3BUTHIO
BOJIHO# 3po3uu ~ 0,055 B1/m?;

3, — DHEePIHsl HCKYCCTBEHHOTO O/,
CO3/1aBaeMOr0 pazindHbiMe THnamu JJM, Br/m?

5.5. DKonoruveckuit kK0dQPULIUEHT
PaBHOMEPHOCTH BOAOPACTIPEICICHUS S 0,8-1,0 0,88 0,94 0,77 0,97
M) Mg = =X,

pi

rie S, — ko3pduuneHT 3pHeKTUBHOCTH MOIHBa
o Kpucrnanceny s JIM;

S, — k03 PUIHEHT PaBHOMEPHOCTH
pacripeziesnieHus JAJisl eCTECTBEHHBIX

noxaei = 0,9

5.6. KII[I pactibuiuBasus M)
9 0,001-0,01 - - - -

rac 311 — JHCPI'Hud, nmomeamas Ha 06pa3OBa-
HHUEC UCKYCCTBCHHOI'O JOXKIA;

C OHEPIus, 3aTpauCHHas Ha BOAOpac-
MPCACIICHUEC T10 MO0

IMpumeuanue. 1. PacdeTsl IpoBeIeHBI IS CPEAHEB3BELICHHOH opocuTenbHOIT HopMbl 2000 M*/ra u onuBHON HOpMbI 500 M/ra.

2. Pacuets! o 6J'IOKy 4 He IPOBOJUJIUCH, TaK KaK OLICHKa MMaTEHTHOMN 3alUIICHHOCTHU, YUCTOTbI U HOBU3HBI TCXHUYCCKUX peI_HeHI/Iﬁ B JaHHOM cJiy4ac HE Tpe60BaJ’IaCL.



Tabmnma 4.3

IKkoJoro-1anamadTHeie GaKkTOPhl, ONpeAeIsIIONHe ATANTHBHOCTh TEXHOJIOTHH U TeXHUKH OPOIIEHMsI

€G6¢

(DaKTOpLI OLCHKH
KIIMMAaTH4YCCKHUEC FeOMOp(bOHOFPI'—ICCKI/Ie IIOYBBI TUAPOIreOJIOTNYCCKUE
JommycTumas
TexHonorust nedumut YCJIOBHBIN 00beM CKOpOCTB nry6una YI'B,
3HaueHne nryOuHa JIOITy CTHUMAst
OpONLICHUA BJIaroooeciie- CKOpOCTb BETpa, pem)e(b, TIaHUPOBOYHBIX BITMTBIBAHUA 3a o MPECHBIX
o IIOYBCHHOU MUHEpaIn3a-
YCHHOCTH, ThIC. m/c YKJIOHBI pa60T, TNIEPBbIX Yac, MUHEPAJIHN-
TOJIIH, M s, /71
Mm3/ra Mm’/ra Mm/cyT 30BaHHBIX,
M
.. | Cpenuee 7,5 - 0,015 350 1-8,0 1,0 - 4
IToBepXHOCTHBIIH Tamazon
TIOJINB 5-10 - 0,0-0,03 0-700 1-15 0,5-1,5 3/5 3-5
BapbUPOBAHHUS
Cpennee 3,5 4,0 0,035 250 15,5 0,9 - 2,25
Alomnesasme | Jluanazon 1-6 0-8 0-0,07 0-500 1-30 0.3-1.5 1,5/3 1,5-3,0
BapbUPOBAHHUS
Cpennee 7.5 - 0,1 - 12,5 1,25 - 0,5
Kanemroe | Jluanazod 5-10 . 0.0-0,2 . 5-20 1,0-1,5 1,5/3 0.0-1,0
BapbUPOBAHHUS
Cpennee 6,0 - 0,005 100 20 1,25 0,5
BnyTtpunou-
BEHHOE Auanasor 2-10 - 0,002-0,015 0-200 10-30 1,0-1,5 1,53 0,0-1,0
BapbUPOBAHHS




Bo3mosxkHocTh Mcnosib30BaHust IM B 3aBUCMMOCTH OT IPHPOAHBIX (AKTOPOB

Tabmuma 4.4

JomycTuMasi HHTEHCHBHOCTH 0K, MM/MHH

Tun IlouBeHHBbIE yCII0BUS T'eomopdonornyeckue
MAIIHHBI CKOPOCTB MHHHMAJIbHAsI TITyOMHA 3aJIeraHust HPOJOJBHEIC CIIOKHOCTB
BIIUTHIBAHHUS B CHITLHO(UII- MUHEpPaIIH- YKJIOHBI, penbeda
NepBBI Yac, TPYIOILETO 30BaHHBIX %o (ycinoBHBII
MM/MUH MOJCTUIIAOIIETO TPYHTOBBIX 00BEM
TOPU30HTA, BOJI, M IUIAHHPOBOYHEIX
M pabor),
Mm*/ra
JJA-100MA 0,17-0,50 0,50 3,0 0,0-0,02 0-300
«Bomxanka» 0,10-0,50 0,50 3,0 0,0-0,02 0-500
«J1Henp» 0,12-0,50 0,50 3,0 0,0-0,003 0-500
«®@perar» 0,10-0,50 0,50 3,0 0,0-0,003 0-500
«Kybanp» 0,20-0,50 0,50 3,0 0,0 -0,006 0-200
JJAH-70 0,10-0,50 1,50 3,0 0,1-0,07 0-300
CramioHapieie 0,25-0,50 0,50 3.0 0,0-0,4 0-800
CHCTEMBI
Tabnuua 4.5

TTouBEr

MakcuManbHO JOMYCTUMBIN

00IMii YKIIOH IOBEPXHOCTH, %

Ilupoxozaxsarusie M

Oobnactb NPUMEHCHUSA PA3JINIHBIX crnocooon opouieHusi B HeﬁHaFOHpHﬂTHBIX

NPUPOAHO-KIMMATHYECCKHUX YC/IIOBUAX

UepHO3EMBI JIETKOCYTITUHUCTHIS 0,002-0,019 0,30-0,35
UepHO3EMBI CpeHIE U TSHKETOCYTITHHICTHIC 0,019-0,029 0,22-0,27
Kamrranossre mouBsl 0,029-0,045 0,12-0,20

Tab6nuua 4.6

Mexanunueckuit
bnuzkoe
cocTaB Crnox- Mumne-
TexHonorus . bonbiume pacmnoo- Jedumut
3aconenue HBIN pajirzanuvs
OpOIIEHUs . . L YKIIOHBI JKeHHue BOJIBI
NErkui | TAKENBIA | perbed VIB BOJIbI

MenkonucnepcHoe - + + + + + - +
MHUKpPOOPOILIEHUE

HoxneBanue - + + + + _ N i
[ToBepxHocTHOE + - + - - - + -
BuyTtpunousennoe - - + + + _ _ +
Kanensnoe - + + + + + - +

254
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Ipuioxenue 5

CocTaB 1 1UaNa30H U3MEHEHHUS ONpPeeIaI0IHNX (PaKTOPOB

Tabmuna 5.1

JlnarnaszoH 3HaYCHUI
Iloxazarenn ” 2 » " =
O4YCHb 60.IH>HIOI/I 6OIII>HIOI/I Cpe€aHumn MaJIbINn O4YCHb MaJIBIN
KoadhurpeHT ecTecTBEHHON MPUPOTHON YBIAKHEHHOCTH >0,9 > 0,5-0,9 0,3-0,5 <0,3 0,1
CyTOouHBIH pacxoj Biaru, M*/ra >10 5-10 2-5 1-2 <1
BoponpoHuiiaeMocTh MouBbI, CM/4 >25 20-25 5-20 1-5 <1
['myOuna 3ameranus, M:
MPECHBIX TPYHTOBBIX BOJ| - >5 1-5 0,5-1 <0,5
TPYHTOBBIX MHHEPATH30BAHHBIX BOJ - >5 2-5 1 <1
MOJICTUJIAIOLLIETO TIOUBY CJIOSI >1,5 1,5 0,5-1,5 0,5 0,3
MakcuManbHBIN YKJIOH TOBEPXHOCTH Y4acTKa >0,07 0,03-0,07 0,01-0,03 0,002-0,01 <0,002
[Noka3aresp BHIPOBHEHHOCTH ITOBEPXHOCTH y4acTKa, M*/ra >600 400-600 200-400 <200 -
MaxkcuManbHas BBICOTA HAJ3eMHON YaCTH PACTCHHS, M - >3 1-3 1 <1
[Tnomaznp yuyactka, ra >130 50-130 20-50 10-20 <10
PaccrostHue MeX 1y NPensITCTBUSIMH, M >350 200-350 100-200 50-100 10-50
CrerneHpb aBTOMaTU3alMKl TEXHOJIOTMYECKOTO Ipouecca, % 1o 95 80-90 55-80 20-55 1o 20
Bomozabop, 11/c >28 15-25 5-15 1,5-5 0-1,5
Tabnuna 5.2
I'paHunbl TEXHUYECKOI MPUMEHUMOCTH OCHOBHBIX BU/I0B 105K/1€BAJIbHOI TEXHUKH
YcnoBusi NPUMEHUMOCTH
KIIMMAaTU4YECKHUEC TMOYBEHHO-MEJIMOPATUBHBIC FCOMOp(bOJ'IOFI/ILIGCKI/Ie XO3AHCTBEHHBIE
IlonuBHas TEXHUKA
(HaumeHoBaHHe, cpenHsis nryOuHa raybuna . MUHH-
MapKa) nedurmt 3aJIeraHus MaKcCH- TOTPeOHBIH . BBICOTA
CKOpPOCTDH CKOpPOCThb 3aJIcraHuss CUJIIBHO o MaJIbHBIN o
BOJHOTI'O MI/IHepa- MaJIbHBIN 06’b€M I1a- HaA3€EMHOU TIIOJINBHAsA
BETpa, BIUTHIBAHUS (ukTpyIOIIEro pasmep N
6aJ1cha, o JIN30BAHHBIX yK.]'IOH HI/IpoBO‘IHLIX YacCTH pac- HOpMa, M /ra
M/C 3a MCPBbIN IIOACTHUIIAKOIICTO y4JacTka, o
ThIC M*/Ta TPYHTOBBIX BOJl, | MECTHOCTH pabor, M*/ra TEHUH, M
Jac, cM/4 MIOYBY CJIOSI, M Ny M
1 2 3 4 5 6 7 8 9 10 11
KCUJ-10A 2-5 Ho 5 1-30 boiee 0,3 Boiee 2 0-0,3 Jo 3000 100 Jo 4 200-1200
JLIA-100MA 1-5 Ho 6 10-30 boiee 0,5 Boiee 2 0,001-0,004 Jlo 300 120 Jo 2 200-1200
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IIpooonoicenue maon. 5.2

1 2 3 4 5 6 7 8 9 10 11
«Ky6anp-JI» 2-6 Jo 6 5-30 Boxee 0,5 Bonee 2 0-0,01 Jlo 400 800 Jo 3,5 200-1200
«Ky6anp-JIK-1» 2-6 Ho 6 5-30 Bonee 0,5 Bonee 2 0-0,02 Jlo 500 800 Jo 3,5 200-1200
«Munu-Kyb6anp-K» 2-6 Jo 6 5-30 Bonee 0,5 Bonee 2 0-0,07 2,7 Jlo 430
«Ky6anp-JIL» 2-6 Jo 6 5-30 Bonee 0,5 Bonee 2 0,02 2,7 Jlo 440
«Kybanp-DII» 2-6 Ho 6 5-30 Bornee 0,5 Bomee 2 0,02 2,7 o 990
«Jlamora» 2-6 Jo 6 5-30 Bonee 0,5 Bonee 2 0,03 2,7 Jlo 800
«DEPMEP Kybanb- 2-6 Ho 6 5-30 Bonee 0,5 Bonee 2 0-002 Sra 2,7 20-560 m*/ra
JIK1»
MY «Dperar»: 2-5 Ho 8 5-30 Bbonee 2 bonee 2 0-0,03 Jlo 500 400 Jo 2,5 200-800
«Depmep Dperat- 2-5 Ho 8 5-30 Bomee 2 Bomnee 2 0,05 23ra Ho 2.2 49-102
JAMVY»
JIJTH-100, JJJIH-70 1-4 Ho 5 15-30 Bonee 1,5 Bonee 2 0,001-0,007 Jlo 300 100 Ho 5 200-800
JIKII «Bomkanka» 2-5 Ho 7 5-30 Bonee 0,5 Bonee 2 0-0,02 Jlo 500 300 J10 0,9 200-800
JILII 25/300 2-5 Ho 4 10-30 Boiee 0,5 Boiee 2 0-0,07 Jlo 500 150 3-7 200-1200
D «/Tuenp» 2-5 o 8 7-30 Bbonee 0,5 Bonee 2 0-0,02 Jlo 500 500 Jo 2,5 200-800
KH-50 1-3 oS 15-30 Bonee 0,5 Bonee 2 0-0,1 Jlo 600 300 Ho 4 200-1200
Tabmmna 5.3
OpueHTHPOBOYHBIEC 3HAYEHHUS aTPOKJIUMATHYECKUX Noka3aresei 11 EBponerickoii wactu Pocceniickoii @egepanun
Temmepatypa Bo3ayxa Mo Mecsam
CxopocThb
Pacuernas
OTHOCHUTEIbHAS Cpennss BIIUTBIBAHUS
Oo6macTb BJIQJKHOCTB BO3yXa CKOPOCTh Obmias no- T1yOHHa 0CaJIKOB B
Ayxa, \% VI VII VI X P pHCTOCTE, % | yBIaHEeHN, e
% BETpa, M/c o TIEPBEI Jac,
cM/g
1 2 3 4 5 6 7 8 9 10 11
AcTtpaxaHckast 25, 40, 50 15,19 21,23 24,25 |24, 26 16, 18 4,5,7 70 20 40,60, 80, 1,5-15
65-55 100
55-50
<50
40-25




AT

[epmckas 48, 60, 80 11, 15 14,21 15,25 |13,18 10, 15 3,4,5 -«- - «- -« -
MockoBcKast 50, 60, 70 9,12 11, 18 12,21 [12,19 7,13 2,3,8 -«- - «- -«-
OpenOyprekas 55, 60, 80 10, 16 17,20 19,22 15,21 9,15 4,56 -« - -« - -« -
JleHuHrpaacKas 66, 75, 85 9,10 10, 16 15,16 |10, 14 5,10 3,4,5 -«- - «- -«-
Camapckas 56, 66, 81 10, 19 11,21 16,23 |16,23 10, 19 3,4,5 -«- - «- -« -
Bourorpackast 60, 70, 75 10, 18 14,23 22,30 20,23 17,20 4,5.8 -«- - «- -«-

Tabmuma 5.4

OpMeHTI/IPOBOquIe SHAYCHHUS TEXHUKO-IKCILITYaTAIIHOHHBIX nokazareJiei BHyTpHXO?;ﬂfICTBeHHLIX OPOCHUTEJBHBIX CUCTEM C MEXaHU3UPOBAHHBIM MOJUBOM™*

DHepro- Tpyno- . . Cpennss
E€MKOCTb | €MKOCTh Hons nonHBHOH Hloms monHBHO# Kos¢pduumenr | HMHTEHCHBHOCTH
Mapka MmoJIMBHOW TEXHUKH MOJIUBA MOJTUBA Rooguimert K31 KITJ] HOPMBI, HIyIIas HOPMBI, HIYIIas aBHOMEPHOCTH | BOJIOTIONAYH, JIOJIH
P Br. /’ /’ TOTOBHOCTH Ha co3JaHue Ha YBJQKHEHHE p P i
kBT-u i YeIr.-4 / MHKpOKTHMaT HOUBhL YBIQKHEHHUS OT BOJIOTIOT-
1000 m* 1000 pebnenns
1 2 3 4 5 6 7 8 9 10
OnTumyM noxaszarels min min max max max max max max min
«Ky0Oanp» 306,9 0,7 0,99 0,95 0,88 0,25 0.75 0,77 330
«nenp» 286,1 1,3 0,96 0,97 0,98 0,2 0,8 0,7 100
«Bomxkanka» 291,1 3,5 0,98 0,97 0,98 0,2 0,8 0,66 90
«®Dperat (Kkpyr)» 508,7 2,0 0,98 0,98 0,97 0.2 0.8 0,69 70
«@perar (moze)» 508,7 2,0 0,98 0,84 0,97 0,2 0,8 0,69 70
JIA-FOO MA 3444 6,2 0,98 0,91 0,86 0.2 0.8 0,7 250
JJH-70 (100) 513,4 6,5 0,92 0,89 0,86 0,1 0,9 0,57 120
KCU/, 395,0 3,2 0,98 0,98 0,99 0.4 0,6 0,78 1
TKY-100n 52,5 1,5 0,96 0,97 091 0,04 0,96 0,715 90
AlllY-4 116,0 5,6 0,96 0,98 0,91 0,06 0,94 0,6 132
KanensHoe opornienue 52,5 10,6 0,98 0,99 0,99 0,02 0.98 0.76 4
3HaueHne onTUMyMa 52,5 0,7 0,99 0,99 0,99 0.4 0,98 0,78 1
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1 2 3 4 5 6 7 8 9 10

TloKa3aTenn paBHOLEHHbI 0.167 | 0,083 0,083 0,083 0,083 0,083 0,083 0,083 0,083
Jledurnut BOOHBIX pecypcoB 0,154 0,077 0,077 0,077 0,154 0,077 0,077 0,077 0,077
Jleunut 3eMenbHBIX pecypcoB 0,154 0,077 0,077 0,154 0,077 0,077 0,077 0,077 0,077
Jedburnmr TpynoBBIX pecypcoB 0,154 0,154 0,077 0,077 0,077 0,077 0,077 0,077 0,077
JleuunT BOMHBIX 1 3EMEbHAIX 0,143 | 0071 0,071 0,143 0,143 0,071 0,071 0,071 0,071
pecprOB

JleUIUAT BOTHLIX 1 TPYAOBLIX 0,143 | 0,143 0,071 0,071 0,143 0,071 0,071 0,071 0,071
peECypCcoB

JleuuuT 3eMETLHEIX M TPYIOBBIX | () 1y | () 143 0,071 0,143 0,071 0,071 0,071 0,071 0,071
pecypcoB

JleduuuT BOMHBIX, SEMETLHBIX | () 33 | () 433 0,067 0,133 0,133 0,067 0,067 0,067 0,067

TPYAOBBIX PECYPCOB
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Hanpasienust nposenennss HUOKP
M0 CO3TAHUI0 OPOCHTEIBLHON TexHnKH Ha mepuox 2015-2020 roxos

HaunmeHoBaHNe TEXHUKH

Kparkasa xapaktepucTuka

MHoropyHKITMOHAIEHAS MaITHHA
TOXKIIeBaIbHAS ITPOKO3aXBaTHAS
KpYTroBasi MOIYJIbHAS C PaIHyCOM
3axsara ot 200 xo 550 M, ¢ marom
50 M I TIOJIMBA, B TOM YHCIIE
’KHBOTHOBOJIUYCCKUMU CTOKAMU

[Ipenra3HaveHa ISt TOTMBA PA3IMIHBIX CEITBXO3KYIBTYD, BKITFOYAs
BBICOKOCTCOEIIbHBIE, Ha JTFOOBIX TUIAX M0YB. [T0JIMB BHIIOIHSIETCS
JTOXKJIEBAHWEM B JIBIDKCHUU TI0 KPYTY C TIO/1aueii BOIBI U 3JICKTPOITUTAHHS
K €ro HEHTPY (HEMOABUKHOU OMOPE).

BrurtouaeT B ce0st 10 0CHOBHBIX MOAUDUKAIIIA CO CIEIYIOIIIMA
TEXHUYECKIMU XapaKTePUCTHUKAMHU: pabodee JaBieHne Ha Bxoae — 0,24-
0,43 MIla; pacxox Bozbl — 20-90 51/c; opomaemas iomans — 14,8-
112,2 ra; motpebnsiemast MOITHOCTH — 3,7-9,6 kKBT; Bpems oqHOTO
moiHoro obopora — 10,8-34,0 u; momyctumeiid ykimos — +0,01...- 0,015;
TapaHTUHHBIN CPOK CIIYKOBI 12 seT; KoappunueHT 3P PEKTHBHOTO
noauBa — He Menee 0,85-0,9

[[Inanro-6apabaHHbBIC YCTAaHOBKH IS
TTOJIMBA YYACTKOB ITJIOMIAIHI0

5 m 10 ra, CHIKAIOIME KalTuTaIbHBIE

1 DPHEPTETHYCCKHUE 3aTPATHI,
00eCIeUnBarOIIUE YKOJIOTHUECKU
0e30IacHbIC TEXHOJIOTUH T0JIMBA,
BHECEHHE YIOOPEHHH C TIOTMBHON BOHOI

[Tpenna3HaueHs! ISl TTOJMBA BCEX CEIIBXO3KYIBTYP CIIOCOOOM
JIOKJIEBaHMS TIPH XOPOIIEH aanTaluy K TapaMeTpaM U KOH(PUTypaLuu
OpOIIAeMOi1 TIOMIA I, BBICOKOH MOOMIIBHOCTH, BO3MOYKHOCTH PaOOTHI
Ha CPaBHUTEJILHO OOJBIINX YKJIOHAX TTOBEPXHOCTH 3€MJIU U BBICOKOH
MIPOU3BOJUTEILHOCTH.

[TpencTaBisitorT coOOH TEXHUUECKHE CPEICTBA, PAOOTAOIINE 3a CUET
SHEPTUH OPOCUTENBHON BOJBI M MPONU3BOSIIIE TIOJIUB ITPH TIEPEMEIICHUT
IO 1e00Pa3yIOIIero yCTPOUCTBA, yCTAHOBICHHOTO Ha KOJICCHOM,
JBDKHOM W KOMOMHHPOBAHHOM omope (B TOM 4HCiIe Ha pepme) myTeM
MOATATHBAHMUSA € 3a IIJIaHT, HaMaThIBaeMbIil Ha OapabaH.

VmeroT mmpokuii Arana3oH 3HaYCHNH TTOKa3aTesie padoThI: HAIoOp
BozsI Ha Bxoze — 0,25-0,35 Mlla; pacxon Boasl — 2,0-10 n/c; mmpuHa
IMOJIMBAEMOM TTOJIOCHI — 110 20 M; [UTHHA TTOInBaeMoii mosocsl — 10 200 m

MoOuITBHBIC OPOCUTETHHBIC

KOMILJICKCHI Ha OCHOBE KOMILJICKTOB

13 TUTACTMACCOBBIX TPYO /IS TTONTMBa
CeNbXO3KYNbTYp Ha miowmaau 15, 20,

25 ra, o0ecIeuynBaroIIKe HCIIOIb30BaHHE
Ha y9acTKaX Pa3MTUIHON KOH(PUTYpAIIH
1 YKJIOHAX MECTHOCTH, CHIDKCHIC
KaITUTaJIBbHBIX U DJHEPTeTHYCCKUX 3aTpar,
MHOTOILIEJIEBOE HUCIIONB30BaHUe (Cafbl,
TIAPKH, Ta30HbI, ITOTIOJIHCHAUE TIPY/IOB U
T.J.)

[Ipenra3HavyeHsI AJ1s TTOJIMBA TEXHUIECKIX, 0aXUEBBIX, KOPMOBBIX,
OBOIIHBIX KYJIETYpP, CCHOKOCOB M TacTOmI. BrirtowaeT B ceds Tpu
MOJU(HUKAIINHU CO CICTYIONIMH XapaKTePUCTUKAMH: JaBICHUE —
0,5-0,6 MIla; pacxox Bomsl — oT 15 1m0 25 11/c; opomraemast IIOMmaIh —
15-25 ra; xoaddumment a3¢pdexruBHOTO MONTMBa — He MeHee 0,7

CTaI_[I/IOHapHaﬂ ABTOMATU3UPOBaHHAas
CHUCTEMA C IPUMCHCHUCM HOBBIX
MaTepuajioB

[IpenrasnaveHa TS TOJMBA PA3ITUIHBIX CEITBCKOX03IHCTBECHHBIX
KYJBTYp, BKITIOUasi BRBICOKOCTEOCTBHBIC Ha JTFOOBIX THTaX 104YB. [lonmB
BEITIONTHACTCS TOXK/ICBAHUEM C IPUMEHEHHUEM CpEIHE-TaIbHOCTPYHHBIX
JTOXKICBABHBIX aIlllapaToB, BKIIFOYAEMBIX OTIEPATOPOM FLTH
aBTOMATHYECKU.

[IpoekTupyeTcs mo MoayIbHOMY TIpuHIUTTY (Momynn) — 20, 40, 60, 80,
100, 120 ra. Hanop na Bxoze 0,5-1,0 MIla. Pacxoa — B 3aBUCUMOCTH OT
OpoIIaeMo¥ IIIOIIa TH.

Opomraemast mromans — 20, 40, 60, 80, 100, 120 ra.

[Ton®op HACOCHBIX arperaToB MPOBOIUTCS B 3aBUCHMOCTH OT OpOIIaeMOit
ILJIOIIA TN
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IIpooondicenue npun. 6

HanmeHnoBanmne TeXHUKH

Kparkas xapakTepucTuka

[MonycraronapHasi OpocUTeIbHAS
cHCTeMa C IPUMEHEHHUEM
MOJIMATUIICHOBBIX TPYO M COBPEMEHHOTO
TIOJINBHOTO 000PYIOBaHUS

[Tpenna3HaueHa AJsl OJIMBA PA3IMUHBIX CEILCKOXO3IHCTBEHHBIX KYIBTYD,
BKJTIOYAst BEICOKOCTEOENbHEIE. [10IMB BBITIOTHAETCS TOKICBAHHEM

C YaCTUYHBIM [IEPEHOCHBIM 000PYI0BAHHEM C IPUMEHEHHUEM
CPeIHECTPYHHBIX U IAIbHECTPYHHBIX AIINapaToB C YIYUIICHHbIMH
JIOKICBAIBHBIMU XaPAaKTEPUCTHKAMH, TIEPEIBUTAEMBIX C TIOMOIIBIO
TETIEHKKH.

Hcnone3yeres Ha miomazsax 40, 60, 80, 100, 120, 140, 160 ra. Hamop B
3aBUCHMOCTH OT YJIAJICHHOCTH Y4acTKa M OPOIIASMOM TUIOLIA I —

0,6-1,1 MITa, pacxon — 40-160 n/c.

[Ton®op HACOCHBIX arperaroB MPOBOIUTCS B 3aBUCHMOCTH OT OPOIIAcMOit
IO AN

YHupuUIUpoBaHHAs JOXKICBATBLHO-
MOJIMBHAS IIIJIAHTO-0apabaHHas
yCTaHOBKa ¢ 0€CCOPOCHBIM YIIPaBICHUEM
THIPOIMIINHIPA TpHUBOIa OapabaHa

[Ipenna3HadeHa J1s MOJIMBA JOXKICBAHUEM WUIIH IO 60po3aaM
JIUCKPETHOU CTPYEHl B 3aBUCUMOCTH OT BUJIA CEJIbXO3KYJIBTYP,
MIOYBEHHO-TONOTpapUIECKUX YCIOBHI  CKOPOCTH BETPa U MOXKET OBbITh
HCIONb30BaHa MPU PEKOHCTPYKITMH H3HOIICHHBIX BBICOKOHAIOPHBIX
JIOXKIEBANIBHBIX cUcTeM. MIMeeT cMeHHbIe BOAOPACIpEAeIIIONIne
YCTPOHCTBA U 0€CCOPOCHOM MHIPOIMIHHID MprBoaa Oapabana. Padoure
xapakrepuctuku: Harnop — 0,30-0,6 MIla; pacxon — 3,5-4,0 1i/c; pazmep
TIOJINBAEMOM MOJIOCKHL: P AOKAeBaHUM: mupuHa — 10 40 M, ;ymHa — 100-
120 m; npu monuBe 1o 6oposnam: mupuHa — 100 M, aaunaa — 200-400 M.
Hoswusna pa3paboTku noaTBep:kaeHa nareHTom PO Ne 2330177

HO)KHCB&HBHLIC arrapaTrbl 1 HACAAKHU
MHOI‘OCI)yHKLII/IOHaJ'IBHOI‘O Ha3HaAYCHUA

[TpenHa3HaueHbl Uisl IPUMEHEHHSI HA IMPOKO3aXBATHBIX JI0XKICBATIbHBIX
MalllHaX ¥ arperarax, ycTaHOBKax, padOTaoIIHX Ha MOJISIX CO
CIHIOKOHBIM, CJIOKHBIM Peibe()OM U MOBBIIICHHBIMU YKJIOHAMH,

C LIENBI0 00eCHeYeH s BLICOKOW PaBHOMEPHOCTH JOXKIS PU

OpOIICHHHU 10K IeBaHUEM. VICTIONB3YIOTCS 7151 paboT 10 BHECEHHIO
pPacTBOPUMBIX MHHEPAIBHBIX YIOOPEHHUI 1 BHECEHHSI OATOTOBICHHBIX
YKHUBOTHOBOJYECKUX CTOKOB.

CocTosT U3 KOpITyca, HAIPaBISIONIETO dJIeMEHTa, TrHa(parMsl.

VIMeIoT crieayolie TeXHNIeCKUe XapaKTePHUCTHKH: PACXO]] BOJIbI —
0,23-0,72 c/c; mamop — 0,12-0,4 MIla; quaMeTp BBIXOTHOTO OTBEPCTHS
—2,5-10,1 Mmm; maTEHCHBHOCTD HOXKIA — 0,4-1,2 Mm/MuH; Macca — 0,080-
0,12 xr

KomrmiexkTsl KoOMOMHUPOBAHHOTO
KarejabHOrO OPOILIEHUS C
peryJiMpoBaHueM MUKPOKJINMaTa
MIPU3EMHOTO CJI051 BO3/1yXa UMITYJIbCHBIM
MHUKPOJIOKIEBAaHHEM

O0opyn0BaHKE CUCTEMBI KalleIbHOTO OPOILICHHUSI C PEryIUPOBAHUEM
MHUKPOKJIMMATa MPU3EMHOTO CJIOS BO3/IyXa MPEIHAZHAYCHO IS
JIOKAJIbHOTO 00CCIICUCHHSI PACTCHHIA BOJION ¥ AJIEMCHTAMU TUTAHUS U
CO3/1aHusI OJIArONPHSITHRIX YCIIOBUI Pa3BUTHS PACTCHHU.

[IpuMensieTcs 1711 OPOIIICHUS Cal0B, BUHOTPAJHUKOB, OBOIICH.
TexHuueckue xapakTepucTuku: gasinenue — 1,5-2 Mlla; Bogononaua — 10
2 n/c ra; miomaas — 10 1,5 ra; koadduuueHT 3pPEKTUBHOTO MOJIMBA — HE
menee 0,9

VYHUHUIPOBaHHAS MTOJUBHAS MallllHA
JUTSL INCKPETHOTO TTOJIMBA 10 60po3aaM
1 IIOJIOCAaM CO CMEHHBIM pabovuM
o0opymoBaHHEM

[penrasHaveHa It UCKPETHOTO TOMBA MPOTIANTHBIX KYIBETYP IO
60po3IaM 1 ToI0caMm 10 MPOIOIBHOHN CXeMe TI0NKBa, B TOM YHCIIe Ha
PEKOHCTPYHNPOBAHHBIX BRICOKOHATIOPHBIX JOKICBATBHBIX CHCTEMaX C
WX TIEPEBOJIOM Ha TEXHOJIOTUH IIOBEPXHOCTHOTO TTOJIMBA C peaTn3annueit
TEXHOJIOT U MOJINBA PacCpeOTOUEHHOM Mo1auel BOJIbI B TIMHHbIE
OOPO3IBI M JUCKPETHOTO TTOJMBA B IEPHOA IOYBIAKHCHHS.
Texandeckue xapakrepuctuku: nasienne — 0,2 MIla; pacxom —

100 n/c; mmmHA TOTUBHBIX 00po3 1 Tooc — g0 400 M; paccTosHIE
MeX Iy mo3unusaMu — 50 M; koapdummeHT > dexTrBHOTO MonuBa — 0,8-
0,95; pomsBOAMTETBHOCTH B yac (mpu m = 600 m*/ra) — ue menee 0,45 ra.
Hosmsna pa3pabotku moarBepkaeHa mareHTamu Ne 2239991, 2463778,
2267258, 2314678
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IIpooondicenue npun. 6

HauMeHoBaHHe TEXHHKH

Kpatkasi xapakTepucruka

KoMIIIeKThI ANCKPETHOTO TOJIHBA 110
6opo31aM calOBBIX HACAKACHUN U
MIPOTIAIIHBIX KYJIBTYP C HCIOIb30BAHUEM
HHU3KO’HEPTOEMKHX aBTOHOMHBIX
3NEKTPOYNPABIIAEMBIX YCTPOHCTB

C IPOTPaMMHBIM YIIPABICHHEM
BOJIONOZIAYH

[Tpenna3HaueHbl Uisi CO3AHMS M MOACPIKAHUS BOJHOTO U MUTATEILHOTO
PESKHMOB II0YB B COOTBETCTBHUH C PA3BUTHEM PACTCHUIA.

Texan4yecKre XapaKTepUCTUKU: pacxox — oT 2,5 mo 15 ni/c; naBneHne — ot
0,04 mo 0,6 MITa; mrorame moaMBa ¢ OQHON mo3unmu — 10 2,0 ra

BrouHo-mMonynbHbIE
ABTOMATH3MPOBAHHBIE AJIEKTPUICCKUE
HACOCHBIE CTAHIIMU C PSIOM
Moan(UKAIUHA

IIpenna3HaveHsl A7 aBTOMaTU3UPOBAHHOM 110/Iau BOJIBI B 3aKPBITYIO
OpPOCHUTENIbHYIO CETh, MUTAHUS JOK/IEBAJIbHBIX MAIIUH, YCTAHOBOK U
JPYTHX XO3SIHCTBEHHBIX HYXK]I

Pribo3amuTHOE BOO3ab0pHOE
YCTPOMCTBO, MPEAOTBPALIAONIEe
0Ta/IaHKNEe B HACOCHBIE arperarhbl
Mycopa, BOIOPOCIIEi, MOJIOH PbIO,
o0ecIIeunBaroIee HaIeKHOCTD
BOJIOIOJAYH ¥ CAMOOYHINEHHE
YCTAHOBIICHHBIX CETOK

[Ipenna3HaueHo I YCTAaHOBKH Ha BCACHIBAIOIINX TPYOOIIPOBOAAX
HACOCHBIX CTaHIUH M MPEAOTBPAIICHNS MOTIa/IaHNs B HUX Mycopa,
BOZIOpOCTIE, Mooy peI0 1 Ap. Pa3spabaTsiBaeMoe yCTPOHCTBO TOIKHO
00ecCTIeunTh ANana3oH KOHTPOIHUPYEMBIX ITapaMeTPOB:

pa3Mep sUErKH;

MPOITYCKHOM pacxon

WHdopmManimoHHO-COBETYIOIIHE,
H3MEpHUTENIbHBIE CUCTEMBI,

MIPUOOPBI KOHTPOJISI M YITPABICHHS
MIPOJYKTHBHOCTBIO OPOIIAEMBbIX
arpoOHOLICHO30B, OLICHKH apaMeTPOB
TIOYBEHHOTO TIOZIOPOANSI, KauecTBa
TIOJIMBA, HAaJIS)KHOCTH PAbOTHI U
9KCILTyaTaluy OPOCUTEIBHBIX CUCTEM,
TIOJIMBHBIX MaIlIHH

[IpenHa3HaveHsbI JJ1s1 ONICPATUBHON KOPPEKTUPOBKHU IKCILTYyaTAI[HOHHBIX
PES)KUMOB OPOIICHHS C YICTOM CKJIAIIBIBAIOIIUXCS YCIOBUIA.
PaspabarbiBacMbIC CpeICTBA JTOKHBI 00CCIICUUTD:
JTUAra3oH KOHTPOJIMPYEMBIX TTapaMETPOB:

- pasmMep kamens Aok, Mmm — 0,3-6

- CKOPOCTh Kamesib Joxst, M/c — 1-20

- Temneparypy Bo3ayxa, °C — 0-5

- BIQXXHOCTb BO3ayXa, % — 25-95

- CKOpoCTh BeTpa, M/c — 0-15

- 0CaJIKH, MM — HCOTPAHUYCHHO

- rymyce, % — 0-10

- BpeMsl perucTpanu, cytku — 10 90-180

yIpaBJICHUE:

- 110 BpeMeHH, cyTku — 110 180

- 00beMy MOTAHHOM BOJIBI

Ha l ra, M®— 0 1,2
[TorpemHocTs KOHTPOIS, % — 10 5
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