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HOBbIE METOibl OLLEHKU TEXHUYECKOIO COCTOAHUA
MEJIMOPATUBHbIX HACOCHbIX CTAHUUN CUCTEM
MALUMHHOIO BOAONOAOBEMA

Ad3agaos b.X., I'nmopanxuii O.51.
(YHC DuC MCBX, CAHUUWPH um. B.JI. Kypuna,)

Jus momydeHus HauOojee NONHOM UHGPOPMAIMM O TEXHUYECKOM COCTOSIHHH,
9KCIIyaTallud M PEMOHTE HACOCHO-CHUJIOBOIO OOOpPYAOBAaHMsS HAa MEIMOPATUBHBIX HACOCHBIX
cranimsax (HC) B maboparopun HC m Y CAHUUPU pazpaboransl mporpaMMa U METOAMKA
oOcienoBanuss HC, 000pynoOBaHHBIX OCEBBIMH M IEHTPOOEKHBIMM HAcCOCAMM PA3IMUYHBIX
THUIIOPa3MEPOB.

TexHuueckuil ypoBeHb U COCTOSIHME JHOOOro OOBEKTa — 3TO CJIOXKHOE IIOHATHE,
BKJIIOYAIOIUEe B ce0sf KAadeCTBEHHBIE M KOJMYECTBEHHBIE HKCIUIyaTallMOHHbIE IMoKa3zarenu. B
HacTosIlee BpeMsl IPUMEHSIOT JiIBA OCHOBHBIX METOJa OLIEHKM TEXHMYECKOI0 YPOBHS:
9KCIEPTHBIH W 1O PpAcCYUTAHHBIM KOMIUIEKCHBIM [10Ka3aTelsiM, KOTOpbIE OMpeNesstoTcs
OTHOILEHHWEM I1I0JIE3HON paboThl, BBINOJHEHHOW OOBEKTOM 3a BECh CPOK Cllyk Obl, KO BCEM
3aTpaTaM Ha 3Ty paloTy.

CymHOCT, IIEpBOTO METOAA COCTOUT B OJKCIEpPTHBIX oleHKax cocrosHus HC.
[IpenmyiecTBa 3TOro MeTojia B TOM, 4TO TexHHYeckoe coctossHue HC ompenensercs He 1o
CpPEIHMM WJIM HOPMATHBHBIM JaHHBIM, a To ee¢ (axTuueckomy cocrosuuio. K Hemoctatkam
CJIElyeT OTHECTH 3HAUYHUTEIbHYIO TPYIOEMKOCTb M CyOBEKTHMBHOCTb, T.K. OLIEHKA 3aBHUCUT OT
JIMYHOTO OMbITa WIEHOB 3KCHEPTHOM komuccuu. KoMIuiekcHbie mokasarein, KpoMe OCHOBHBIX
TEXHUYECKUX IIapaMEeTPOB, NPSMO WJIH KOCBEHHO YYMTBIBAIOT IIPAKTUYECKH BECh KOMIUIEKC
IKCIUTYaTallMOHHBIX (PaKTOPOB.

g ompesesneHrs OCHOBHBIX MOKa3zaTeled OLEHKM TEXHUYECKOTO YPOBHS M COCTOSHHUS
HC neobxoaum BBIOOp CUCTEMBI KPUTEPUEB OLIEHKHM TEXHHUUYECKOTO YPOBHS €€ 3JIEeMEHTOB. B
2004-2005 r. moa pyKOBOJACTBOM aBTOPOB pa3palOTaHbI HOBBIE METOJbl U KPUTEPUH OLICHKH
texHuueckoro cocrossHuss HC um Ha OCHOBE MX COCTaBIEHbl PEKOMEHIAIMHU IO I[OBBIIIEHUIO
ycToduuBocTH sKcmnyartanud HC ¢ nonaepxaHueM ONTUMAIbHBIX PEKUMOB U UCIOJIb30BAHUEM
JHEPro- U BojocOeperaromux Texaoiorui.[1,2,3].

IIpennoxeHHble KPUTEPHUHU OINPEAENsAIOT TEXHUYECKOE COCTOSHUE OCHOBHBIX HACOCOB,
MIOCKOJIbKY TEXHMYECKHE (PaKTOPHI CBA3aHBI B OCHOBHOM C PabOTOH OCHOBHOTO 00OpYyIOBaHUS.
TexHUKO-9KOHOMHUYECKHE (AKTOPbl TPU3BaHbl ONPEAENATh COCTOSHUE COOPYXKEHUH WU
obopynoBanuss HC B 1einoM; SKOHOMHUYECKME - OLIEHMBAIOT 3aTpaThl, CBS3aHHbIE C
skcmtyatanuei HC.

3amaqu SKCIUTyaTaHOHHOM CIIyKOBI IIOCTOSIHHO YCIOXHSIOTCA, a O0OBeMBI padoT
YBEJIMUYHBAIOTCS, ITO3TOMY OJIHOHM M3 IVIaBHBIX 3a/1ay SBISIETCS peryisipHas oObEKTHBHAs OLCHKA
TEXHUYECKOT0 COCTOSIHUSI cUCTEM MalivHHOro pogonoaseMa (CMB). Ilox cocrosuuem CMB
[O/Ipa3yMEBalOT  ypPOBEHb €€  COBOKYIIHBIX  CBOMCTB, TMpH  COONIOJIGHUH  KOTOPBIX
BOJIONOJIB30BATENH [TOJIYyHal0T OPOCUTEIBHYIO BOAY B OIPEJEIEHHOM 00bEME U B ONpPE/IEIEHHOE
BpeMs. B mpornecce sKkcIulyaTallud TEXHHYECKHUE NToKa3aTenu yieMeHToB CMB, 3ano0xeHHble ITpu
UX TIPOCKTUPOBAHHHM UM CTPOUTENIBCTBE, IOCTENEHHO yxyamarworca. Ilostomy ocHOBHOM
0COOEHHOCTBIO OLIEHKH TexHHueckoro coctostuuss CMB sBngercs yuer pakTopoB puznueckoro u
MOP&JIBHOTO CTAapEHUsI €€ DJIEMEHTOB (IUAPOTEXHUYECKOE COOPYKEHME, KaHall, HacocHas
CTaHILMA U T.I.), HA KOTOPbIE 3Ta CUCTEMa YCIOBHO pa3OuBaercd. IIpu olieHKe 3TOro cocTOsTHUS
3JIEMEHT pacCMaTpPUBAETCs Kak €AMHOE 11eJI0€.

[IpennoxeHHbII METO MO3BOJISET ONPEAEAnTh YypOoBeHb 3iieMeHTa CMB, momy4deHHOro
[I0CJIE PEMOHTA B CPAaBHEHHUU C 3aJI0’KEHHBIM, IIPU €€ CTPOUTENBCTBE, OCYLIECTBUTH AUATHOCTUKY
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TexHudeckoro cocrosuuga CMB ycTaHOBUTH 11en€cO00pa3HOCTh peMOHTa U ero 3¢ (eKTUBHbBIC
GOpMBI M TPHUHATH PEHICHHE OTHOCUTEIBHO €€ JaJbHEHIIEro WCIOIb30BAHUS WU
MoaepHu3anuu. IloMUMO 3TOTO, HCHONB3YyS TMpeqIaraeMblii METOA, MOXHO OOBEKTUBHO
cpaBHUBaTh Mexay coOoil pasnuunsie Tunsl CMB, anementoB HC, cpeicTB aBTOMaTHKH,
TUAPOMEXAHUYECKOr0 O0OpYAOBaHUS U T.M. YHUBEPCAIBbHOCTH OOINEro MOAX0Ja MO3BOJSET
IIUPOKO BHEJIPUTH HOBBIA METOJI OIEHKU TeXHHYEeCKoro coctossHus HC B mpakTuxky BOJHBIX
METUOpaLUi.

B merone mcmonb30BaH KBa3UMETPUUYCCKUN moaxon, a kadectBo CMB paccmartpuBaeTcs
KaKk HEKOTopas HepapXHyueckass COBOKYIIHOCTh CBOHCTB €€ DJJEMEHTOB. BbIpakeHHbIE
KOJIMYECTBEHHO, ATH DJJIEMEHTHI SIBJSIOTCS OJKCILTyaTallMOHHBIMM TIOKa3aTeJsIMU. Y POBEHb
COCTOSIHUS DJIEMEHTAOTIPEIeNIICTCS CPaBHEHUEM er0 (PaKTHIECKOTro U 0a30BOr0 MoKazaTenei.

B ynpomenHom Buie oneHka texHuuyeckoro cocrosaus CMB cocTout u3 ciemyromnmx
OCHOBHBIX 3TAalloOB: BBISBICHHE U COCTABICHHUE MEPAPXUUYECKOTrO «JIepeBa» MokKasaTelneil; BHIOOp
HOMEHKJIATYPBI MMOKa3aTesei; BHIOOP METOJOB ONPEACICHHS IMOKA3aTelIeH W pacyeT ¢AMHUIHBIX
OTpEeNIeNSAOMMX TIOKa3aTeNel; NpuBeeHre eIMHUYHBIX MoKa3aTejell K oOmel mKane OLEHKH;
ONpeJieJIEHHEe BECOMOCTH I[OKazaresel; pacdeT KOMIUIEKCHBIX IOKa3zaTesled OTAeNbHbIX
3JEMEHTOB U UX TPYHI; pacueT 000OLIEHHOTO MOKAa3aTeNsl; aHAJIUu3 PACCUYUTAHHBIX MOKa3aTenen
U TIPUHSITHE PELICHUS.

CocTaBiieHHEe HEPapXUUECKOTO «IepeBa» Mokaszareneil HaumHaoT ¢ pa3ouBku CMB Ha
OTIENBHBIC DSJEMEHTHl (COTJIACHO CTPYKTYPHOH CXeMe) W TMPHUCBOCHHS KaXXJIOMy W3 HHX
NOPSJIKOBOTO HOMepa (HyMmepalusi 3JIEMEHTOB B IpejenaxX KaXJoro OIIEeHMBAEMOro ydacTKa
CMB ckBo3Has). 3aTeM 3JIEMEHTHl 00BEAUHSAIOT B «IOJAEPEBbs» MO MPU3HAKY MPUHAATIEKHOCTH
K oTaeiapHbM uyacTsiM CMB: opocutenbHON, KOJJIEKTOPHO-IPEHAXKHOM, BCIIOMOTaTElIbHBIM
COOPYKEHMSIM, CPEACTBAM CBSI3M U T.JI. DTO MO3BOJISET OLICHUTHh COCTOSIHUE OT/AEIbHBIX YacTeu
CMB. Crenens pneranuzanmu CMB Ha 370eMEHTBH M «HOJACPEBBSI» ONPEICTACTCA €€
CIIOKHOCTBIO, IENBI0 OICHKH, TpeOyeMOil TOYHOCTBIO OIEHOK M T.1. KOopoTko paccMoTpum
COZIEpKaHUE DTANlOB OLEHKU TEXHUYECKOTO ypoBHs CMB.

Hepapxuueckoe «aepeBo» nokazareneiit CMB npexncrasneno Ha pucynke. O000mEeHHBIH
nokasatenb kadectBa CMB HaxonuTcsi Ha CaMOM BBICOKOM — HYJIEBOM — yPOBHE, €UHUYHBIC
OTIPENIeTAIONINE TTOKA3aTeNH MPOCTHIX CBONCTB — Ha caMOM HHM3KOM (m) ypoBHE. CIOXHOCTh
CBOMCTB, COCTABJIAIOIINX KAaYE€CTBO, YMEHBIIAETCS MO0 MEPE MEPEX0Ja OT HYJIEBOTO K YPOBHIO m.
ITo mnpennaraemoit cxeme o0000meHHBIH ToOKa3zarens kadectBa CMB coctout u3 Tpex
KOMILJIEKCHBIX: TEXHUYECKOTO COCTOSIHUS, TEXHUYECKOTO YPOBHS U TEXHOJIOTHYECKOI0 Mpolecca,
BCECTOPOHHE oTpaxaromux cBoictea CMB B mpouecce ee skcminyartanuu. OleHka
CEJIbCKOXO34MCTBEHHOTO MPOU3BOJACTBA B JAaHHYIO CXEMY HE BKJIKYEHA U3-3a PE3KOro
YBEJIIMYECHUSI KOJIMYECTBA MHIAECKCOB KAUECTBA U CII0KHOCTU UX OLEHKH.

JubdepeHIMPOBAHHYIO OIICHKY IIOKa3aTeJICH IPOBOMIST, BBIYUCIAA OTHOCHUTCIbHBIE
3Hadenus: qi=Psi/Pg; mnm q; = P4i/Psi, rne Ps — 3Hadenume i-ro 6asoBoro mokasatens; Py —
3Hau€HMeE 1-T0 PakTHUUecKoro rnokasareis; 1= 1,2 n; n — ynucao nmokaszaTesneil kauecTBa JEMEHTA.
N3  dopmyn BBIOMpAIOT Ty, NOpH KOTOPOH YBEIMYEHUID OTHOCUTEIBHOTO IOKa3aTens
COOTBETCTBYET yiyulleHue kadecTBa. JudbdepeHuupoBanubiii aHaIu3 MokazaTeaed MO3BOJISET
BBISIBUTH OTKJIOHEHHUS UX OT HOPMBI M pa3padoTaTh MEPOIPUATHUS MO YIYUIICHUIO TEXHHUECKOTO
COCTOSHMS OTOENBHBIX di1eMeHToB CMB.

3a4acTylo 4acTh MOKazaTened yxe JOCTUIIIO CBOEro MPEeAebHOr0 3HAYEHUs, Apyras ke
HAXOJUTCS Ha  YJOBJIETBOPUTEIBHOM M  Jlaxe XOpOIIEM  YPOBHSIX, MO3TOMY
mupdepeHIIpoBaHHas OlEHKAa TEXHUYECKOTO COCTOSHMS JJIEeMEHTa 3aTpyJHeHa. B Takux
ciaydasx mnpuOeraloT K KOMIUICKCHOM OIICHKE, KOTOpas OIpeaenseT YpPOBEHb KadecTBa
COBOKYIHOCTH Pa3JIMYHBIX CBOMCTB OTAEJIBHBIX 3JIEMEHTOB HJIH L[€J0H UX TPYIIHL.

YHuBepcanpHbIC W TOYHBIE MATEMATHYECKHE CIIOCOOBI TPUBCACHUSA CIMHUYIHBIX
rokasareseil k o01ei mkane emie He pazpadboransl. M B Haleii cTpane, U 3a pyOeKoM [ 3THX
1esel yamie Bcero NpuMeHs 0T MeToa QYHKIUH KenaTeabHOCTH. CYIIHOCTh €r0 COCTOUT B TOM,
YTO OTKJIOHEHHsS OTHOCHUTEJIBHOTO II0Ka3aTedasi OT HOPMbI HPUBS3BIBAIOT K OINPEIEICHHBIM

-101-



YUCJIOBBIM 3HAUCHHSAM (QYHKIUU IKeJNaTeNbHOCTH. Hampumep, mpeaenbHO-I0MyCTHMOMY
3HAYEHUIO OTHOCHUTEJIFHOTO MOKAa3aTeNsi COOTBETCTBYET 3HAUCHUE B 00IIEH Oe3pa3sMepHOil IIKaie
0,37, a xopomemy coctosiHuio — ot 0,63 nmo 0,8 um T1.n. CnenoBaTenbHO, NpPH 3HAYECHUH
nokasatensi, paBHoM win MeHbme 0,37 (cM. Tabi.), OTKIOHEHHE IOKa3aTens B OOJbLIYIO
CTOPOHY TIOKa3bIBAET, UTO AIEMEHT MOAJICKUT PEMOHTY, PEKOHCTPYKIIMH HIIM MOJEPHU3AIIHH.
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Puc. 1. Mepapxuueckoe «aepeBo» HHICKCOB (kpurepuen) ycroiunBoctu CMB: OIIY -
06o00mennsii kputepuit; UTK - magekc texanmueckoro kavectsa; UTII, UTC, UTY, UBII, UP —
WHJIEKChl Tmoka3aTtened kadectBa CMB: COOTBETCTBEHHO TEXHOJOTHUYECKOIo Ipollecca,
TEXHUYECKOTO  COCTOSIHUS, TEXHUYECKOTO ypOBHS, HHJEKC BOJOMNOJAYM  IUIAHOBBIH,
pecypcocOepexenusi; UTCoc —MHIEKC OCHOBHBIX COMNPSATAIONIUX COOpYXKEeHUH, (Boa03a0bop,
TOJIOBHOW OTCTOMHUK, TOABOSIIUNA U OTBOMSIINI KaHAIbI, aBaHKaMepa, BoJOBBIMYCK), UTY e —
unaekc y3na HC, (Bomompuemuuk, 3panue HC, CYC, namopusie TpyOompoBoasl), UTCoo —
ungekc ocHoBHoro obOopynoBanusi; UTVYoc, UTYsue, UTYnn — HHAEGKCH TEXHUYECKOTO
COCTOSIHUSL M TEXHHMYECKOro ypoBHS uyacteil (amemeHThl 1-ro mopsanka) CMB; UTC ocos,
I/ITCyHCOal, NTCgxco» — MHIEKCHI KaUu€CTBA TEXHUYECKOTO COCTOSHUS OTJEIbHBIX 2JIEMEHTOB (2-
ro mopsiaka) wacreit CMB; UTY'oc, UTY 'yue, UTY s, UTC oces, KTC'viices, KTC Bocos,
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KHC', KO'- enuHH4HBIC HHIEKC TEXHHYECKOTO YPOBHSI MU TEXHHUYECKOTO COCTOSHHUS
yactet HC, ux otaenpubIx anemenToB (o.c, YHC, BO - BcmomorarenbHoe 000py10BaHuE, 1.3, —
pOYHre JIEMEHTHI), I/IBHI, I/IIBl, UB'- moxazarenu YCTOMYHBOCTH YHEPTO- U BOJAOCOEPEKEHUS.

[TpumepHas obmas mkana Jijis OLleHKH ypoBHs ycroitunBoctu CMB u ee

QJIEMCHTOB
Koaddumment .
. YpoBeHb yCTOWYMBOCTH OTJEIBHOTO MOKA3aTelNs
ycToH4MBOCTH (PYHKITUH
(e IMHUYHOTO, KOMITJIEKCHOTO, 0000IIEHHOTO)
xKenatenbHoCTH Ky
2. OdeHb HU3KOE Ka4eCTBO KaK OTIEIBbHBIX IJIEMEHTOB, TaK U
1. 0,00 <Ky <0,20 Bceit CMB. Tpebyerca mnomHas pPEeKOHCTPYKUHS (KamUTaIbHBIHA
PEMOHT)
4. I'pannunas 3o0Ha. TpeOyroTcss yacTU4yHAs PEKOHCTPYKIUS
3. 0,20 <Ky <0,37 o
CMB u xanuTaapHbII peMOHT OOJIBITHHCTBA 3JIEMEHTOB.
5 037 < K. <063 6. [Mpuemnemsbiii ypoBenb. HeoOXoaumbl cOBEpIICHCTBOBaHUE
) ’ o CMB 00BIYHBIMU CpeICTBAMH U TEKYIIHA PEMOHT JIEMEHTOB.
8. Xopomuit OBEHb. OCTAaTOYHO TEXHUYECKOTO
7. 0,63<K,<0.28 P P a
00CITy)KMBaHUS U yXOJa.
9 0.80 < K. < 1.00 10. IIpeBocxoaublif ypoBeHb. Cucrema (31€MEHT) B OTIUYHOM
) ’ o coctosiHud, npegycmorpenHom HT .

[Ipu cucremarnueckux HaOmoaeHusAX Ha CMB 3a U3MEHEHUsIMHU OTIENbHBIX NTOKa3aTeaen
KauecTBa JIEMEHTOB MO>KHO YCTAHOBUTh CTATUCTUYECKYIO (DYHKIIMIO X U3MEHEHHS BO BPEMEHH,
YTO II03BOJISIET IIPOTHO3UPOBATH MPEAEIIBHBIE COCTOSAHUS JIEMEHTOB U CBOEBPEMEHHO Ha3HA4yaTh
COOTBETCTBYIOLIME MEPONPHUATHS MO UX YyiayumeHuto. Hegocratkom Meroxa GyHKUIUU
JKEJIATEeJIbHOCTU SIBJISIETCS MCIIOJIb30BAHUE JKCIEPTHOM OLEHKU Uil IPUBA3KH EIMHUYHBIX
OoKa3areyie K o0IIel mKajie OLEHKH.

[Ipn nanpHENIIEM COBEPIIEHCTBOBAHUHU INPEUIOKEHHOIO METOJA IIKaja OLCHOK JOJIKHA
yIy4dlaThCs MPUMEHHUTENBHO K KaXKJ0M IpymIe OJHOPOIHBIX 3JIEMEHTOB, yacTu U Bceil CMB.

JUis OLIEHKH TeXHUYECKOTO COCTOSIHMSI Hambosee 1enecoo0pa3Ho UCIOJIb30BaTh NHAECKCHI

n
KayecTBa: Vq: I/ (q')‘“, rae — N, YHCJIO IIOKa3aTesiell KayecTBa; (; — OTHOCHUTEIIbHBIN
=1 !

II0Ka3aTcjib Ka4€CTBAa, MOXKCET OBITh IMPUBCACH K 0611_[6171 KaJICc;, « i — napamMeTp BECOMOCTU 1-ro

n
Mokasareiass KaudecTBa. [Ipu BBINOTHEHUM YCIOBUS g LLa,- mnapameTp Ha3bIBAIOT
K03 (PUITMEHTOM BECOMOCTH.

[To mpuBeneHHON QopMyJsie BHIYUCISIOT MHAEKC KauecTBa OTJEIbHOTO 3JIEMEHTA, 11eJI0N
rpynnsl, Bceii CMB. Ilpu 3ToM Ha Goiiee BHICOKOM YPOBHE HEpapXuu OOBEAMHSIOT MHAEKCHI
KauyecTBa HU3LIETO B KOMIUIEKCHBIE MOKAa3aTelu YPOBHS COTJAaCHO cxeMe. B urore BBIYUCISIOT
00001IeHHBIN MoKka3aTens kauecTBa CMB.

Koadduimentsr BecoMOCTH « i OTpaKaroOIIe OTHOCHTEIBbHYIO CTEMEHb IIEHHOCTH WIIU
MOJIE3HOCTH TOTO UM MHOTO CBOMCTBA 3JIeMEeHTa (UM CaMOTO JIEMEHTA), MPSIMO UM KOCBEHHO
CBSI3aHBI C SKOHOMHUYECKMMU XapaKTEPUCTUKAMH 3JIEMEHTOB WM IpoueccoB. IIpumenenue Toro
WJIM MTHOTO METO/Ia X OMpPEAeNICHHs 3aBUCUT OT HAIMYUS HEOOXOIUMBIX UCXOTHBIX TaHHBIX.

N3y4eHHOCTh JaHHOTO BOIPOCAa HEJOCTATOYHAS, MOATOMY KOI(PQPHUIMEHTH BECOMOCTH
OTJENbHBIX €AMHUYHBIX IMOKa3aTelell KauecTBa AJIEMEHTOB MOXHO MPUHMMATh OJMHAKOBBIMHU.
[Ipu onpeneneHny MHAEKCOB KayecTBa TEXHUUYECKOTO COCTOSIHUS T'PYIIl 2JIEMEHTOB WM YacTel
CMB oHH paBHBI J0JI€ 3aTpaT Ha TEXHUYECKOE OOCIYy>KMBAaHHE M PEMOHT OT OOIIHX
(cymmapHBIX) 3aTpaT Ha 3TH 1enu [1].
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Nunekc Texuuueckoro cocrossuuss CMB (UTC) ompenensitor mo  gopmyde:

al a?
Vm.x.sz.c.Vm.y' , ITAC VT.c - UHACKC TCXHHUYCCKOI'0O COCTOAHMHA, VT.y - HHACKC TEXHHNYCCKOT'O

ypoBus; o = C/(C+B), a» = B/(C+B) - koaddunmreHTsl BECOMOCTH COOTBETCTBEHHO
TEXHUUYECKOI'0 COCTOSIHMSI M TE€XHHYecKoro ypoBHs; C — eXeroJHble CyMMapHbIe 3aTpaThl Ha
TexHuueckoe ooOciyxuBanue u pemoHT HC, cym; B — OamancoBas (BOCCTaHOBHTEIbHAs)

croumocts OC, npuBeieHHAs! K OJHOMY I'OJ, CYM.

TexHnueckoe COCTOSIHME HACOCHOIO arperara ONpENeNsaeTCs IyTeM CpPaBHEHHS €ro
(aKkTHUYECKUX MapaMeTpoB, MOJYYSHHBIX B PE3yJbTaTe U3MEPEHUN M pacdyeToB, C MACIOPTHBIMU
XapaKkTepUCTUKaMu JaHHOro Hacoca. IIpu OTkIOHEeHMH (aKTHUYEeCKUX NapaMeTpoB MEHbIIIE
JONMYCTUMBIX  BEJIIMYMH, TEXHHUUYECKOE COCTOSHME  HACOCHOTO  arperara  CYUTAaeTCs
YAOBIETBOPUTEIBHBIM, @ P  OTKJIOHEHHH  OOJbII€  JOMNYCTUMBIX  BEJIMYUH  —
HEYAOBJIETBOPUTEIBHBIM U €r0 JalbHENIIAas dKCIUTYaTalys 3alpeleHa.

TexHnueckoe COCTOSIHHE OCEBBIX HACOCOB ONPEAENSAETCS 10 OTKIOHEHHSIM OT
nacrnopTHslx 3HaueHud, Hanopy AH wm KIIJI An. B mpouecce 3kcruiyaranuu JOIyCKAaeTCs
najzieHue Haropa He 6onee 7 % u cumwxenue KI1/1 ve 6onee 3 %.

TexHnueckoe COCTOSHHME IIEHTPOOEKHBIX HACOCOB XapaKTEpHU3yeTCs OTKJIOHEHUSIMU
3HaueHut nojgauu AQ ot macnoptHeix W KIIJ[ Arn. B mporecce skcruiyaTallu JIOMYCKaeTCs
camwxkenue nojauu 10 2 % u KIIJI — no 3 %. OTkioHeHue Mojlaud Hacoca OMpeAessieTcs 1o

bopmye:

0'-0
AQ ==—=-100 %,

rae Q — dbakTudeckas mogada, M3/c.

[IpuMep OLIEHKHM TEXHHUYECKOTO COCTOSIHHS IIEHTPOOEKHOTO Hacoca NPUBOJIUTCS IS
Hacoca tuma 2400B-25/40. JIns KOHKPETHBIX YCIOBHUM €ro JKCITyaTalluu IMyTeM HU3MEpPEeHHH U
pacyeToB yCTaHOBJIEHO:

JuameTp pabouero koseca, Jp - 2925 mm;

YacroTa BpameHus poropa, n - 214,3 06/muHs,;

[Tomaua, Q - 26,3 m3/c;

Hamnop, H - 35 m;

KII[] nacoca, nu - 80,3 %

Ha ocHoBanuu Qaktuyeckux M mnacnopTHbIX 3HadeHuil momaun u KIIJl ompenpenstor
BEJINYUHY UX OTKJIOHEHHH.

OTKJI0HEHHE MTOAAYN:

27,2-263

A
Q 27,2

100 = 3,3%,

Otknonenue KIIJI:

An=84-80,3=3,7

ComocraBnsis (hakKTUYECKHE W TMACIOPTHBIC 3HAYCHHS OTKIOHeHWH momauun u KIIJI,
OTIPENIETISAIOT, YTO OTKJIOHEHHE MO0JIayd MPEBLIMIAeT AOMyCTUMYI0 Benuuuny Ha 1,3 %, a KIIJ —
Ha 0,7 %. Ha »ToM OCHOBaHMH [eNarOT BBIBOJ 00 HEYIOBICTBOPUTEIHHOM TEXHHUYECKOM
coctostHuH Hacoca 2400B - 25/40 u npekpalieHlu ero JaibHenIei sKCITyaTauu.

-104-




JIMTEPATYPA:

1. PaxumoB LI.X., I'moBaukuii O.S. HoBble KpuUTEepUH HAIE)KHOCTH U OE30MACHOCTH
TUAPOTEXHUYECKUX Y3JIOB HAcOCHBIX cTaHiuil // CO. OKI. peruoH. ceMuHapa « MOHUTOPHUHT
6e3omacHocty KpynHbeix ['TCy. - T., 2004.

2. I'moBankuit O.4., UcakoB X.X., Tanunos III.I". Ynpanenue HaaeKHOCTbIO HACOCHBIX
CTaHIUNU TO oleHke TexHuueckoro coctosius // Tpymsr CAHUWPU. T. 2. CoBpeMeHHbIE
PoOJIEMBI YIIPABJICHHUS BOAHBIME pecypcamu. — Tamkent, 2003. — C. 19-24.

3. Paxumon I.X., I'moBaukwuii O.4., [Tak O.}O. Dkonoruueckue acnekTsl sHEprocoOepe-
ralluX pPEeXUMOB KPYMHBIX HACOCHBIX cTaHiui // Marepuansr [ Mexnaynap. Koud.
«IIpuknaanas sxonorus U ycronunsBoe pazpurue». - Kapmu, 2005.

YK 621.3:626.83

ONTUMU3ALUA PEXXUMOB PABOTbl CUHXPOHHbIX
QNEKTPOABUIATEINNIEN HACOCHbIX CTAHLIUU U
NMNTAIOLLEWN SNEKTPUYECKOU CETH

Aan Aau @Pucan

(CAHUMPN)

OnTtumuszanus pexuMOB palbOThl CHUHXPOHHBIX AJIEKTPOABHUIaTeNedl U MNuUTaroLIei
JNEKTPUYECKOH ceTu JoikHa oOecrneunBaTh HauBblcui ux KIIJI npu noanepxkanuu
HaIlpsDKEHUs B 3aJaHHBIX Ipelesiax M Pas3IMUHBIX HArpy3kax Ha Baldy. JTO MOXHO JOCTHYb,
BBIOpaB PEXKUMBI pPabOTHl CHHXPOHHBIX JJICKTPOABUTATENCH C MHHHUMAJIBHBIMH MOTEPSIMHU
AKTUBHOM M PEAaKTUBHOM MOIIIHOCTEN B CETH.

Jlnst BbIOOpa HOPMAalbHBIX PEXKUMOB pabOThl CHUHXPOHHBIX 3JEKTPOJBUTATENEH U
NUTAIONIEH 3JEKTPUUECKONH CETH MCIONb3yeM THUIIOBYIO CXEMY 3JIEKTPOCHAOKEHUs HACOCHOH
CTaHIMH (PUCYHOK), KOTOPOH, HAIpUMep, COOTBETCTBYET CXEMa AIJIEKTPOCHAOKEHUS HACOCHOM
CTaHIUU «AMYy-3aHI».

N 1 2 4
Vn Y r XTB V'rop XT ]/'T
Xre

rr

3 )
Pucynok. Cxema 3aMelleHHs] CHHXPOHHOTI'O 3JIEKTPOABUTATENS U TUTAIOLEN
3JIEKTPUYECKOMN CETH
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CxeMa 3aMelIeHHUs] MUTAIOLIEH JIEKTPUUECKON CETH CTPOUTCS Ha MPEIONO0KEHUU, YTO
CONPOTUBIIEHHE MPOBOJOB B JIMHHUAX OJJIEKTPONEpENayd HE 3aBUCUT OT TEMIEpaTypbl
OKpY’Kalolllel cpeipl W MapamMeTpoB pexXuMa. OTO IMO3BOJAET MOCTPOUTH TaKYH CXEMy
3aMELICHUsl JIEKTPUYECKON CETH, B KOTOPOM TOKM W HaIpsDKEHUs CBSA3aHbl JIMHEWHBIMU
ypaBHeHUsMH [1]. B cxeme muTaromieil 31eKTpUUYECKON CETH CYIIECTBYET HECKOJIBKO YpPOBHEH
HaNpPsDKEHUS, TOATOMY IIPUBEIEM UX K €IMHBIM 0a3MCHBIM yCIIOBUAM: HampsikeHue Vs = 230 kB,
noyiHas MomHOCTE Sg =100 MBA wu comporuBnenue Zs = Sg / V62. B cxeme 3amemnienus
NUTAIOIIEH IEKTPUUECKON CETH yKa3aHbl apaMeTPhl JIMHUH 3JEKTPONEpeaul U MOHMKAIOIIUX
TpaHcpopmMaTOopoB. Bce CHHXPOHHBIE AJIEKTPOIBUTATEIH CBEJACHBI K OJTHOMY SKBUBAJCHTHOMY.

Omnpezenenrie HOPMaIbHBIX PEKUMOB CBOJUTCS K OMpPEACICHUIO HAPSKEHUN B y3max 1-
4, NepeToKoB AaKTHBHBIX M PpEaKTUBHBIX MOIIHOCTEH 10 BETBSIM U CYMMapHBIX IOTEph
MOIIIHOCTEW B pacCMaTPUBAEMOM CXeMe.

3aaHHBIMU 110 CXEME SIBIISIIOTCS:
- IapaMeTpbl ATEMEHTOB Ta, XA, I'TB, XTB, I'TC, XTC, ITH, U XTH ;

_Usn .

Upn
KrpH = Upn s Krpe Ucrr

- MOIIHOCTbh 0TOOpa Ha Harpy3ky P, = 65 MBT,
Qu =40 MBAp;

- HanpspkeHue sHeprocucremsl U, = 230 B.
B y3ne 4 3agaHbl:

1)
Pey =75 MBT, Qcy = 0;
2)
P, u |U1|- MOJIyJIb HANPSKEHMs, KOTOPBIA JOJKEH OBITh OOECHEeYeH 3a CYeT

peryupoBaHMs PEAaKTUBHOM MOITHOCTH B mpeaenax Qmin 1 Qmax.
OCHOBHBIE COOTHONIEHUS JJISI PACYETOB HOPMAJIbHBIX PEKMMOB IMOIYUYEHBI Ha OCHOBE
y3JIOBBIX YpaBHEHUM B (hopMe 0alaHCOB MOTEPh MOIIHOCTH B clielytolieM Bue [2]:

4
4P, = Z(;‘UkHUJ‘[_gki -cos(&k —51)+ B,; -sin(&k —5j)]+Pk ,
=

4
49, = Z‘Uk HUj‘[qkj A (5k —9, )_ By cos(&k =9, )]+ Or» (D)
j=0
rae
qxj» Bxj - 27€MeHTBI MaTpHUIbl y3JI0BBIX NIPOBOJUMOCTEH, MOIy4yaeMbIX Ha
OCHOBE TOTIOJIOTUU CXEMBI M 3JIEMEHTOB CXEMBbI 3aMEIICHHUS;
|Uy, |Uj] - Moagynu HampsKeHHs B y3/1aX CXEMBI;
Ok , & — (ha3oBbIe YIIIbl HANPSDKEHUH B y3nax 1-4;
Py, Qx — aKTUBHBIE U PEAKTUBHBIE MOIIHOCTH B y3iax 1-4.

Hcxonubie nanHbie TpUBEICHBI B Ta0m. 1.
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Tabnuua 1.

ITapaMeTpsl 271€EMEHTOB
Y4acTok cxembl

MEXIy y3JIaMu
r, Om X ,0Om Kt
0-1 2,15 9,5 1,0
1-2 0,20 14,0 1,0
2-3 0,05 0,0 1,0
2-4 0,05 243 5,8

Jlns pemieHus 3TUX ypaBHEHUW wHcCmosib3oBayicss Meton HeroToHa-Padcona, koTopsiid
o0ecreynBaeT J10BOJIBHO OBICTPYIO CXOIUMOCTH [3].

O6mas hbopMa UTepaTUBHOIO Tpollecca peleHuss 0a3upyeTcst Ha COOTHOIIEHUH, KOTOPOE
MOKHO MPEICTAaBUTh B MATPUYHOM BHJIE:

HN (”) AS (”""1)_ AP (”)
[LK} '[AU} _[AQ} ’ 2
51 [6] [as],
oJ{o), o] g
rae
AP,AQ — BEKTOPBI HEBA30K;

- BEKTOpBI IPUpALICHUN yTia U MOAYJIS

HanpsbkeHui B (n+1) mare urepanuu;

5(n+1) U(n+1) - BEKTOPHI YIVIOB U MOJlyJIEH HAIPSDKEHUM B
’ (n+1) mare urepauuu;

oP oP OAQ OAQ
H=|"—|N=|—|L=| =2 K== - ] _
|:a§:| |:an| |: s jl |: oU :| MOoAMAaTPHUIbI HKOGI/IaHLI CUCTCMBI

A§(n+1), AU(n+1)

B cooTBeTcTBMM € IIOJIYyYEHHOHM MaTEMaTHYECKOM MOJENBI0 aJIrOPUTM pacuera
HOPMAaJIbHOT'O PEXKUMa CIICTYFOIIHN:
1. ®opMupoBaHHe MOCTOSHHBIX KO3((ULUHUEHTOB (MaTPHIl Y3JIOBBIX MPOBOJUMOCTEH) B
cucreMe ypaBHeHHi (2.28).
2. HrepanlMOHHOE pEUIEHUE CUCTEMb] HEIIMHENHBIX YPABHEHUN:

. BBIYHCIICHIE BEKTOPOB — HEBA30K 110 (2.28);

. dbopmupoBaHHe 3IEMEHTOB MaTpullbl SIko6u B (2.29) u ompeneneHne HOBBIX
3HaYEHUU nepeMeHHbIx 1o (2.30);

. pelleHre JMHEWHOW CHUCTEeMbl ypaBHeHUU (2.29) u ompeaeneHue HOBBIX
3Ha4YCHUI epeMeHHbIX 110 (2.30);

o MPOBEPKA CXOJMMOCTH HMTEPAMOHHOTO Tpolecca. B ciydae cxoammocta

JienaeTcsl mepexo] K cieayromiemMy OJ0Ky, B MPOTUBHOM Clydae MEpexoasT K Hadally
JaHHOTO 0JIOKAa M IpollecC UTEepaluu Npoaospkaercsa. Ilpu oTCyTCTBHH CXOJIHMMOCTH,
COOTBETCTBYIOLIE HEBO3MOKHOCTU peallU3allii 3aJlaHHOr0 pEeXHMa, MPeTyCMOTPEH
BBIXOJ M3 JaHHOTO Onoka. Takoil BBIXOJ OCYIIECTBISAETCA IPH IPEBHIICHUN
KOJIMYECTBA UTEPALIUU 3aJaHHON BEIUUYHHBI.
3. Ha ocHOBe nosyueHHBIX HanpsOKeHUH U (a30BbIX Y3JI0B pacyeT NePeTOKOB MOIIHOCTEH
¥ CYMMapHBIX TIOT€Ph MOIITHOCTEH.
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Pacuer HOpMaIBHOTO peXMMa OCYIIECTBIIEH IS JBYX CIIy4acB:

1. Peyy =75 MBT, Q, =0, V, =230 B.

Py, = 65MBT, Q,=40 MBAp, npu 5ToM Hanpsi’KeHHe Ha MIMHAX HACOCHOW CTaHLIMHU
noJjiyyaercsa paBabiM V = 10, 3 kB.

2 Py =75 MBT, Q¢ = 7,6 MBAp, V, = 230 kB.

P, = 65 MBT1, Q = 40 MBAp; npu Bbjaue CUHXPOHHBIMHU AJIEKTPOJIBUTATENISIMU B
CETh PEAKTUBHOW MOIIHOCTH, paBHOU Q¢,y = 7, 6 MBAp, HamnpsbkeHHe Ha IIMHAaX HAaCOCHOM
CTaHIINU ITOBBICHIIOCH 10 V4 = 10,5 kB.

B Tabn.2 mnpuBeneHsl pe3yNbTaThl pacyeTa HOPMAJIBHOTO pEeXHWMa CHUHXPOHHBIX

SJIEKTPOJIBUTATENIE HACOCHOW cTaHIMU “AMy-3aHr” M TUTAIONIEH SJIEKTPUYECKON CeTHU s
000MX CiIyyaes.

Tabnuua 2. Pe3ynpTaThl pacueTa HOPMaJIBHOTO PEXUMa CHHXPOHHBIX 3JIEKTPOBUTaTEIeH
HAcOCHOM cTaHiuu “AMy-3aHr” ¥ MUTAIOLIEH AIEKTPUUECKON ceTn

P, , >Q , P, *Q, P, AQ,
Hauano Konen MBT MBAp MBT MBAp MBrT MBAp
0 1 87,29 28,60 85,1 20,44 2,28 8,16
1 2 85,01 30,02 84,6 16,60 0,41 13,42
2 3 12,00 6,50 12,0 6,50 0,00 0,00
2 4 72,60 14,54 72,5 -7,60 0,10 6,94

W3 manHbIX Taba. 2 BUAHO, YTO MOBBIIICHHE HANPSDKEHHUS Ha IIMHAX HACOCHOM CTaHIUU
obOecrieunBaeT CHUKEHUE MOTPEONCHUST aKTUBHOW M PEAKTHBHOW MOINMHOCTEW B MHTAIOMICH
3JIEKTPUYECKOM CETH 3a CUET BbIJIA4M B CETh peryaupyeMoil APB peakTHBHOW MOITHOCTH.

OnTuMu3anus pexuMoB padOThl CHHXPOHHBIX 3JIEKTPOABUTATENCH HACOCHBIX CTAHIIUN U
NUTAKOLEH 3JIEKTPUYECKON CETH 3aKJIF0YAeTCsl B OMNPEAEIEHUH TAaKOTO 3HAYEHHs BbIJIaBAEMOMU
3JIEKTPOJIBUTATEISIMU  PEryJIHPYEMOM PEAaKTUBHOM MOIIHOCTH, TPU KOTOPOM JOCTUTAETCS
MHHUMYM TNOTEPh AKTUBHOM M PEAKTHBHOM MOINHOCTEM B CETHU MPU 3aJaHHBIX AKTHUBHBIX
Harpy3Kax 3JeKTpOJBUTaTENEH.

B nanHoM ciiydae kpuTepuil ONTUMHU3AIMN UMEET CIAETYIONMA BU:

n
I= > AS; - min® 4)
k=1

rae
AS; =AP, +AS, ~ MOTEPH MOJTHOW MOUIHOCTH B AJIEKTPOABUTATENIX U CETH,
oTmpeieNIeHHbIE TI0 3aBHCUMOCTH (2.28);
K=1,2...n — KOJIMYECTBO BETBEH CXEMBI 3aMEICHHU.

[Ipu peanuzanuu TaHHOTO KPUTEPHUS YUUTHIBAIOTCA B KaUYECTBE PEKUMHBIX OTPAHUYCHUUN
CeTHU M DJJEKTPOJBUraTeJed OrpaHUYCHUS MHUHUMAIBHOTO M MAaKCUMaJIbHOI'O 3HAYEHUU
HANPSDKEHUS HA IIMHAX HACOCHOM CTAaHUMH — Vinin » Vmnak -

AJTOPUTM ONTUMH3AIMU MOCTPOEH HA OCHOBE METOJa OJHOMEPHOIO MOMCKAa — METOJa
«PaBHOMEPHOTO TIOMCKa JIeJICHHeM rmormojam» [4]. Peanuzamus maHHOTO METOAa OTIMYACTCS
JIOCTaTOYHOM MPOCTOTOW M JIOBOJIBHO OBICTPON cxoauMocThio. [l pacuera pexnuma
ONTHUMM3AIIMU HMCIIOJIb30BaHa pa3pabOoTaHHAas HA OCHOBE MPEJIOKEHHOr0 METoja IMporpamma
pacuera, npuBeaeHHas B [1].

Pacuer pexxnma onTUMHU3ALMU TPOBOIMIICS IIPU TEX K€ UCXOAHBIX TAHHBIX, UTO U pacyer
HOPMAaJILHOTO pexkuMa: Py, = 75 MBT, Pyarp. = 65 MBT, Quarp= 40MBAD, V, = 230 xB.

Pe3ynbpratsl pacuera pexxuma ONTUMHU3AIMN PUBEICHBI B TA0. 3.
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Tabnuna 3. Pe3yapTatsl pacuera ONTUMHU3ALINH PEKUMOB pabOThl CHHXPOHHBIX
3JIEKTPOJIBUTATENIEH U DIIEKTPUUECKOUN CETH

o ZP]: ZQ]) ZPZ: Z(22: AP:
Ne | Hauano | Komen MBT MBT MBT MBAD MBT MBAp
1 0 1 85.10 20.44 83.00 12.82 2.10 7.62
2 ] 2 84.60 16,60 84.25 13,50 0.35 3,10
3 2 3 12,00 6,50 12,00 6,50 0,00 0,00
4 2 4 72.50 -7.60 72.45 13,43 0.05 5.83

CpaBHEHHE pE3yJIbTATOB pACYETOB HOPMAJIBHOIO pEXUMAa U PEKHUMA ONTUMH3ALUU
II0Ka3bIBA€T, 4YTO MPHU OJWHAKOBBIX HCXOJHBIX JAaHHBIX U HAYaJbHBIX YCIOBHUSAX B PEXKUME
ONTHUMHU3AIMHN HAOIIOAAETCS MOBBIIICHUE HANPSKEHUS B Y3J1aX CXEMBbI 3JEKTPOCHAaOXKeHUs (Ha
IIMHAX HacocHoW cranuuu - g0 10,85 kB), yMmeHblleHHE NOTEpb AKTUBHON U pEaKTUBHOMU
MOIIHOCTEN B MUTAIOLIEH IEKTPUUECKOU CETH.
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YK 626.842.3:633.511

BITMAHUE CINMOCOBA OBPABOTKU BOPO34 U TEXHUKU
OPOLUEHUA HA YPOXAMNHOCTb XJIONMYATHUKA MPU EFO
BO3AEJIbIBAHUU HA NIYTOBbIX MOYBAX

A6nmo Anu Mycnex an Hymup
(TamI"AY)

1.B  AHIMKAaHCKOM  CEJIbCKOXO3AMCTBEHHOM HHCTUTYTE€ CO3JaH CpPEAHECHENbIN
3acyxoycToluuBblid copt xsnonuyatHuka "lllapad-76". ABTOpbl 3TOro copra peKOMEHAYIOT MpHU
€ro BO3/EJbIBaHUU, UCIIOIB30BATh CXEMY IPEATOINBHON BIAXXHOCTU MouBbl 65-70-65 % HB ¢
IIOCJIEAYIOIIKM ITOJIUBOM.

2. Hamu B TOJIEBBIX YCIOBHAX H3y4Y€HA 3aBUCUMOCTH YPOXKallHOCTH 3TOr0 copTa
XJIOTTYaTHUKA OT Crocoba 0opaboTku 00PO311 U TEXHUKH TOJIHBA.

3. Ha ombpITHOM y4YacTKe M3y4aJUCh CJEAYIOIIME BapUaHTHl ONBITOB: | — MOJUB MO
O6opo3naM (KOHTPOJIb); 2 — TOJMB MO OOpo37aM C IeJeBaHWEeM HX JIHAa; 3 — BapWaHT 2, HO C
MOKpBITUEM rpeOHel 00po3] MIIEHKOW; 4 — BapHaHT 2, HO C HAaHECEHUEM I10 CEYEHHUI0 00po3]
nonumepa K-9 nozoii 50 kr/ra nis coxpaHeHusl CTPYKTYpbl uX rpednei. OnHako B JajibHEHIIIEM
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HaIIM ONBITHI MMOKAa3ald, 4To JUIs 1 BapuaHTa U CXeMy IMOJIMBOB HEOOXOIUMO M3MEHUTH 1-2-1, a
JUIs BapuaHTa 3 cXeMa MOJUBOB HA JYTOBBIX I0YBaX ¢ OJM3KUM 3ajleraHUEM IOA3EMHBIX BOJ
noimkHa ObITh 1-3-0, T.e. mpu co3peBaHUM XJIONMYAaTHUKA IIOJIMB HE HYXEH, T.K. KOPHHU
XJIOMMYAaTHUKA C YCIEXOM BOCHOJHUIW JA€QUUUT BJIard M3 KanWUISPHOM KaillMbl HPECHBIX
IPYHTOBBIX BOJ.

Pe3ynbTaThl ONBITOB CBEEHBI B Ta0d. | U3 3TUX JaHHBIX BUAHO, YTO B YCIOBUSX JIYTOBBIX
[IOYB HOpMA MOJIMBOB B KOHTpoOJie cocTaBmia 977 M3/ra, 707 M3/ra, TOra KaK OIBITHBIA —
530 M°/ra, oHa Oblia HiKe 0COGeHHO B Bapuante 4. HauambHbIl ypOBEHB IPYHTOBBIX BOJ B
NpoOYpPEHHBIX CKBa)KMHAX COCTaBMI ¢ 1,2 M., K KOHIy ce30Ha mpubiusmica 1o ciost 70 cwm,
y4acTBysl B BOJOINOTpeOSeHnH xsonyaTHUKa. OJIHaKo KOHCTPYKIMS O0po3j oTpa3ujiach Ha
BIIUTHIBAHUM BOJbl: OPOCUTEIBHBIE HOPMBI COCTaBMIM IO BapuaHTaM: 1 — 3910; 2 — 3196; 3 —
2027; 4 — 1930t™°/ra, ocTanbHas T0MS BOJOMNOTPEONCHHS IPUILIACH HA IPYHTOBBIC BOJIBL.

4. TIouBBI ONBITHOTO y4YacTKa — JIYTOBBIE, CO CPEIHE-TKEIOCYTIIMHUCTBIM MEXCOCTABOM,
cpenHe-o0ecreYeHHbIE MUTATEIBHBIMU JiieMeHTaMu, Ha rtiyomne 0-110 cm coxepkanue
HUTATENbHBIX 3J€MEHTOB JYTOBBIX MOYBAX OMBITHOIO y4yacTKa cocTaBisioTcs (Banosas ¢opma,
% , I'ymyc 0,8, Azor 0,05 ®ocdop 0,24 a [MoasuxHas ¢opma, % P,0s 9,5, N-NOs 2,3, N-NH;
14,2 u kanuii 175,1 MI/Kr OYBBI.

bruto BeigBieno, uro npu KIIJ[ texnuku nmonusa 0,84-0,87 kaxmaoil HOpMe MOJIHMBA IO
BapUaHTaM OIBITOB COOTBETCTBYET OINPEICIECHHbI pacxox BOJIbl B 00po3[e, COIIACHO
3HaYEHUSAM MapaMeTPOB BOJOMPOHUIIAEMOCTH MMOYBHI (Tabm. 1).

Tabnuna 1. PacueTHbie 21€MEHTHI TEXHUKH TIOJIMBA XJIOMYATHUKA JIJIST Pa3InIHBIX
KOHCTPYKUUH OOPO3]1 U CpeJHEM 3HAYEHUU HOPM MOJIMBA HETTO

3
Pacxon 8| Jlnuna Hopwmel monuBa, M°/ra BpewMms nonuga, yac KT
Bapuant TEXHUK
Oopo3e, [POpO3 kI, yTeuka
onbITa 3 OpyTTO | HETTO copoc | mober | mommB |oOimee u
a/c M (dunprparrus)
TTOJINBA
1 0,22 100 1145 977 20 145 2,2 10,6 12,8 | 0,86
2 0,30 100 930 707 |40 90 2,0 5,3 8,0 0,86
3 0,27 100 750 530 35 70 1,8 4,9 7,0 0,84
4 0,55 100 550 480 30 40 1,2 1,3 2,5 0,87

Bpemst 1onuBOB B 3aBUCHUMOCTH OT BOJONPOHUIAEMOCTH TIOYBBI 10 BapUaHTaM
coctaBuio: 12,8 mo 2,5 4, npu 3Tom goberanue cTpyu A0 KoHUa 60opo3asl (anmuna 100 m.) Bo
BPEMEHHU YMEHBIIUIIOCH € 2,2 (KOHTPOJIb) 10 1,2 yaca (BapuaHT 4). YBeIUdeHHE JITUHBI 00PO3 b
no 200 m. Ha ykione 0,002 cumxaer KIIJ[ TexHUKM 1ONMBA, MO3TOMY PEKOMEHIYETCS
MOJb30BAThCSl YKA3aHHOW ONTHUMalbHOW IIHWHOU O0opo3abl (100 M.), M COOTBETCTBYIOWIEH €it
J7€eMEHTaMU TEeXHUKHU TMoJiuBa. VI3MeHeHHe ANUHBI OOpOo3/bl MPUBOIUT K M3MEHEHHIO B HEW
pacxozia BOJbl U HOPMBI NOJMBA, MOCKOJBKY B Ka)KJOM BapHaHTE OIbITA CYILIECTBYIOT CBOU
rapaMeTphl BIUTHIBAaHUS BOABI B MOUBY. Tak Kak BO3JIEHCTBUE Ha CeUeHHE OOpO3J BIUAET Ha
MpOLIeCC BIUTHIBAHUS BOJBI B IMOYBY M COOTBETCTBEHHO Ha MapaMeTphl AOOCTaHHsS CTPYH B
00po3ae BO BPEMEHHU, U HOPMBI TMOJIMBA, Mbl U3YYWIH OJHOBPEMEHHO TEXHUKY U TEXHOJOTHIO
[10JIUBA.

Hopmy monuBa ompenensid Mo BOUTHIBAIONIEH CIOCOOHOCTH MOYBHI BO BPEMEHH IO
merony Y3HUUNX, a pacxon Boasl B 00po3/i€ yCTAaHABIMBAJIM 3aBUCUMOCTH (2), T.e. MO
Oanancy 00beMOB MOIAHHON U HaXOAMIeICs B 00pO3/1e BOMBIL:

m-a-l

=——— 1
Q t-36000

/e, (2)
e Q — pacxox BOJBI JI/c; M — OIMBHAS HOPMa M°; a — IIHPHHA 60PO31a M;
| — nmuHA 60PO3/BI M; t — BpeMs CEeK
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Tabnuna 2. luHaMuKa BJIaKHOCTHU TIOYBBI [0 BAPUAHTAM OIIbITA
(cpenHee 3a TpH roja)

BnaxHocTh 04BBL, % K 00BEMY
C0li 10YBHI, 1 monus 2 TOJIUB 3 monuB 4 nonus
CM. 110 nocie JI0 nocJie 110 nocJie JI0 nocJie
1 2 3 4 5 6 7 8 9
1. Kontponb
cpemmee | 1573 | 2076 | 1588 | 2080 | 16,169 | 2081 | 1352 | 16,63

2. [Tonws mo 60po3aam ¢ meaeBaHueM UX JTHA

cpenHee 15,77 19,02 15,76 20,03 15,83 20,39 -

3. IlonuB o 60po3aaM C MOKPHITHIMH INIEHKOW rpeOHIMHU

Cpemmee | 1576 | 19,09 | 15,76 | 20,03 | 1583 | 2039 | 13,90 | 18,22

I[J'IH BCEX BapI/IaHTOB OIIbITAa HAMH peKOMeHI[yeTCSI TCXHHUKA OpOIJ_IeHI/ISI 110 JaHHBIM
Tabm. 1.

AHany3 arpokJMMaTHYECKUX YCIOBUH B TOABl MCCIEAOBAaHUN IOKa3ajl, 4YTO
KJIIUMaTHYEeCKUE MEeTeonapaMeTphl OKa3blBAJIU BIUSIHUE B OCHOBHOM alpeiib-CEHTAOPh MECSLBI U
B 3a BETCTAIIMOHHBIA MMEpPUOJ XJIOMYAaTHHKA HE OTIWYAINCh 3HAYUTEIHHO OT MHOTOJICTHHX
nokaszarened. OTKJIOHEHUsA TIOKa3zaTesiell TeMmIepaTypbl BO3JlyXa OT CpPEIHEMHOTOJIETHUX
JIAHHBIX, 110 JIAHHBIM METEOCTaHUMH «AHIMxkaH» He npesbimanu B 2001 r. — 2,3, B 2002 r. — 2,3,
B 2001 r. — 1,8 oc. MakcumyMm neUIUT BIAKHOCTH BO3JyXa B BEreTaIMI0 3a TOIbI
ucciaeqoBaHui okaszancs B auanaszoHe 17,1-22,2 %. Cymma ocaikoB 3a BET€TallMOHHBIN IEPUOJ
onbIToB coctaBmia B 2001 r. — 96,6, B 2002 r. — 106, B 2003 r. — 75,4 MM, B cpenHeM 3a 3 roaa —
76,4 MM, 4TO YyTh BBILIE CPEAHEMHOT'OJETHUX AAHHBIX. KpaTKoBpeMeHHbIE OOMJIbHBIC OCAJKU
npouiy B mapre-anpene mecsuax 2001 r. — 28,0-22,2, B anpene-mae 2002 r. — 45,5-50,3, B 2003
r. — 36,6-19,8 mm. OHu ObUIM OJIATONPUATHBI JUISL MOJIYYEHHS BCXOJOB BBUIY COYETaHUs
KPaTKOBPEMEHHBIX JOXKJEW C COMHEYHBIMU THAMH M HE OKa3zaJly CYIIECTBEHHOI'O BIIMSIHUSI Ha
arpoTexHudeckue paboThl U IPOBEIECHUE TIOIUBOB.

Jlnst o00CHOBaHUSA TNPABOMEPHOCTH MPUMEHEHHUS ONTHMAJIbHOIO peXUMa OpOLICHUs
XJIOMYaTHUKAa Ha OCHOBE 3HAYEHUS MPEANOIMBHOM BIAXKHOCTH MJIs 3aCyXOYCTOHYHMBOIO
cpennecnenoro copta "lllapad-75" ykaxkem, 4To HaMMEHbIIas BIAaroeMKOCTh MOuBHI B ciioe 0-70
cM coctauia 23,2 % u B cnoe 0-100 cm. 21,9 %, uro npu 65 % BiaaXHOCTH NEpes MOITUBOM OT
[IIB nouBsl onpenenunucst 15,1 u 14,2 % ot [IIB (B cioe 0-40 cm — 15,3 % IIIIB u 70 % -
16,2 %),

@DeHOJIOTMYECKHE TaHHbIE OTMEUYAIUCh B MOJEBBIX YCIOBHIX KaXKJ0€ 5-€ YUCIO Mecsla
BereTaluy XJOMYAaTHUKA M mociennue 25 aBrycta (6, 7). 3 maHHBIX MONEBBIX HAOMIOACHUMN
BHUJIHO, YTO B BapHaHTax 3 U 4 TEMIIbI POCTa U PAa3BUTHUs PACTEHUM BbILIE, YEM B BapuaHTax 1,2
3a CyeT IMOBBIIICHAS TEMIEPaTyphl BO3AyXa i moussl Ha 5 i 4° C. HyHO OTMETHTB, 4TO HpH
0JIN3KOM 3aJIeTaHUH TPYHTOBBIX BOJ, KAMMJIISAPHBIN NOABEM BJIard CHUXKAET TEMIIEPATYpy MOUYBbI
HIDKE Tax0THOTro Ha 3-5 °C, yrHeTas mpH 5TOM JeSTelTbHOCTh MOYBEHHBIX MHKPOOPraHu3MoB. C
MOBBIIICHUEM TeMIIepaTypbl MOUBBI U 0oOorpeBa IrpeOHE O0po3a yCHUJIEHHWE TEeMIla pa3BUTHUSA
pactenuil 3akoHomepHo. B wmrore x 25/VIII mo Bapmantam 1, 2, 3, 4 uyucio OyTOHOB Ha
pacTeHusaX, COCTaBWJIO COOTBETCTBEHHO 6,6; 6,8; 7,1; 7,2 mT.; 4KCIO LBETKOB B MEPUOJ
useteHus — 6; 6,2; 7,1; 7,2 mr. obmee yucio kopobouek— 6,3; 6,8; 9,1; 14,4 mr. Ha pacTeHue;
BbIXOA ceMsiH — 3,9; 4,1; 4,2; 4,2 r u BonokHa — 35,9; 36,1; 36,2; 37,5 % c ogHOI KOpOOOUKH
xyionyatHuka (tabn. 3 , 4). C cepenusbl ceHTAOPs 10 5 OKTAOps mpoBenu 1-if u 2-0if cOOpHI
yposKas XJIOIKa, a oceHui coop — 20 okTa0ps1, oOmMii yposkai xjionka 3a 3 rojia B CpeIHEM
nokasaH B Ta0i. 3.

ITo BapmanTam OBLTO BHJIHO 3aMETHOE BJIMSTHHE MOBBILICHUS TEMIIEpaTyphl MOUYBHI HA 4-5

-111-



°C s CpPaBHEHHH C KOHTpOJEM Ha ypoxkal xjionka. [loBeieHrne ypoxasi COCTaBUIO B KOHTPOJIE
33 1w/ra, B BapuaHThl 2, 3, 4 coorBeTcTBeHHO 35,6; 41,1; 43,6 m/ra, T.e. pa3Huna cocrasuia 2,6;
8,1; 10,6 /ra. 310 00BACHSIETCS OJATOMPUSATHBIM BIUSHUEM BOJIHOIO, BO3AYIIHOTO, TEIJIOBOTO
¥ THUTATEIFHOTO PEXHUMOB B TOYBE B BapHaHTaX C TOKPBITHEM TrpeOHS OOpo3/] TUICHKOH.
Ckazaoch U KayecTBO TOJIMBA, T.€. PABHOMEPHOCTh YBIAXHEHHUs MOYBHI MO JIJIMHE JABUKEHUS
CTPYH, TOBBIIICHUE TEMIIEPATyphl TTOYBHI Ha rpeOHSIX OOpO3 MO BIUSHUEM COJHEUYHBIX JIyUeH;
COXpaHEHHME BJIarM OT HCHApeHHs IOCJ€ I[OJIWBOB, M CHIDKEHHE TMOTeph YyAOOpeHuil c
(OUIBTPAIIMOHHBIM ITOTOKOM BOJBI, YTO HMEET MECTO NPH OOBIYHOM OOpPO3IKOBOM IIOJTHBE.
OO6piyHOE TIENeBaHUE IHA OOpO3]l CO3/aeT MPEHMYIIECTBO B PAaBHOMEPHOCTH YBIKHEHUS
MOYBBI MO JUJIMHE OO0pO3/bl, CIOCOOCTBYET a’paluu IOYBbI, YTO IOJOKUTEIBHO IOBIUAJIO Ha
pasBUTHE pACTEHUN U ypokail xjonka. OJHAKO cOYeTaHUE HIeNeBaHUs THa OOPO3/ C MIICHOYHBIM
MOKPBITUEM HX TpeOHel (BapuaHT 3) okazajaoch 0oJiee OJarompusTHBIM JIJIsi Pa3BUTUSI pACTECHUM
u (popMupoBaHUs yposkas XJIONKa, yeM BapuaHThl 2. Hambonee BBICOKHI ypoxkail moyiydeH B
BapHaHTE ICJIEBAHKUSA JHA OOPO3JBI C MUICHOYHBIM MOKPBITHEM I'PeOHS OOpPO3IbI U HAHECCHUEM
npenapata K-9. YMeHbIIeHHOTO BAMSHUSA HEOOJIBIIOTO cTpecca OT HAJIMYHUS COJieil B MoYBe /s
pacTeHHUH XJOMYaTHUKA. DTO BUJIHO U3 JIAHHBIX TalJ. 4, 0COOEHHO B MOCJEIHEM BapUaHTE IPU
COXPAHEHUU TPeOHEBOM CTPYKTYPHI MOUBBL.
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Tabnuna 3. PekoMeHIyeMblil pa3BepHYTHIN PEeKUM OpOILEHUS XJIOMYaTHUKA COpPTa

"[llapad-75"
= JlaTa u HOpMa MONIMBOB - v =
3 =S | g 28|e o= sNES
= a8 L= |ZEalZ2=229HEaF
© HoE Bapuant 2 3 4 T |22 EZ2 888 &= o
~ g 1 nonus 2 = 5%5%&5%:}*052
S MOIMB | IOJUB | MOJHUB | O & E2|©Q EEE o8 =
3] o S Z El5 S
= T =
1 2 3 4 5 6 7 8 9 10
8.06 19.07 1.08 26.08
2001 2.bopo3abI-mienu —820 720 740 930 815 1-2-1  65-70-65 3260
8.06 18.07 10.08 | 2.09
KonTtpomns _1160 240 350 990 960 1-2-1  65-70-65 3840
[Ipomomkenne TaOIUIHI 3
1 2 3 4 5 6 7 8 9 10
10.06 15.07 | 2.08 27.08
2002 2.bopo3asi-menu 740 730 740 960 792 1-2-1 65-70-65 3170
10.06 15.07 | 2.08 27.08
2005 2.bopo3abI-mienu 740 730 740 960 792 1-2-1  65-70-65 3170
10.06 17.07 | 3.08 29.08
KonTtpomns 1010 250 940 1120 980 1-2-1  65-70-65 3920
16.06 18.07 12.08 | 4.09
2003 P.bopo3nbl-ienu 740 730 750 390 765 1-2-1  65-70-65 3160
16.06 20.07 15.08 5.09
KonTtpomns 1180 220 1010 960 992 1-2-1  65-70-65 3970
Coentee 2.bopo3asi-ienu 766 743 743 943 797 - HB 3197
pea KoHTpOoIH 1117 837 933 1000 9777 - - 3910
3. Ilon
. 10.06 26.08 18.07 10.08
IUIEHKOH + 5500 570 530 540 560 1-3-0  65-70-65 2240
2001 I[eJIeBaHne
4. To xe 10.06 30.06 | 22.07 | 6.08
¢ K9 520 500 430 450 490 1-3-0  65-70-65 1950
3. Ilox
. 12.08 27.08 |20.07 | 8.08
IUICHKOH + 520 460 430 420 470 1-3-0 HB 1880
2002 ImeJieBaHue
4.To xe 16.06 2.07 26.07 15.08
¢ K-9 430 440 460 440 460 1-3-0  65-70-65 1880
3.Ilox
. 16.06 26.06 18.07 10.08
ILUIEHKOH + 540 560 570 550 560 1-3-0  65-70-65 1960
2003 IieJIeBaHue
4.To xe 16.06 30.06 | 22.07 | 6.06
c K-9 520 540 450 450 490 1-3-0 HB 1960
3.Iloxn
IUIEHKOH + 537 523 543 503 530 - - 2113
Cpennee |meneBaHue
4.To xe 507 493 463 | 447 | 480 - ; 1930
c K-9
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Tabnuna 4. Pe3ynpraTsl (peHONOrHUECKUX HAOIIOIEHNH] 32 XJIOMYaTHUKOM COPTa
"[llapad-75" Ha ONBITHOM y4acTKe

®deHoJiorus
Bapuanrt onbita 35;;;21 }STI);%?:: BetBu, | byToHHI, IBeTKH, g(())}:l?n
oM T, IIT. IIT. o6me,
IIT.
1 2 3 4 5 6 7
1. Koutpons — 0ObI14HBIE 5 VI 18,7 ) ) ) )
00pO3BI
2. bopo3npi-enu - 19,4 - - - -
3. bopo3asl-menu+miueHka - 19,4 - - - -
4. bopo3npl - menu +
mieHka + K-9 ) ) ) ) ) )
— 50 xr/ra - 20,1 - - - -
— 100 kr/ra - 20,3 - - - -
[Iponomkenue TabaUIBI 4
1 2 3 4 5 6 7
1. KoHTpoas — 0OBIUHBIE 5 VI 37.9 6.7 6.2 1.8 1.1
00pOo3/BI
2. bopo3bl - menu - 14,6 6,8 8 2,4 2,1
3. bopo3as! menu + meHKa - 45 6,9 8,4 3,6 2,9
4. bopo3nesl - menn +
mienka + K-9 ) ) ) ) ) )
— 50 kr/ra - 47,2 8,1 8,9 3,8 3,0
— 100 kr/ra - 47,7 8,3 9,2 3,9 3,2
. Konrposs — obprambie 5.YIL | 79,1 11,2 12,0 6,2 3,1
00pOo3/1bI
2 bopo3api-enu - 83,4 12,6 13,2 6,8 5,8
3 boposer-enit + - 87,8 13,4 | 13,4 73 6,6
mienka+K-9
4 bopo3nsl - menu +
wieHka + K-9 ) ) ) ) ) )
— 50 kr/ra - 99.9 13,9 13,8 7,8 7,8
— 100 kr/ra - 116,2 14,2 14,3 7,8 9,9

[Tytem meneBanus gHAa OOpPO3J W UCKIIOYCHHS TIOTEph BJIard ¢ TpebOHel 00po3n
OTIpeNIETTUIN ONTHMAJIbHYIO SMIOPY YBI@XXHEHUs NMPU HAUMEHBIIUX MOTEPSAX BJIaru Ha cOpoc B
KoHIle Oopo3n u Ha (uibTpanuio. [locnenHee BaKHO MOTOMY, YTO MOTEPU HA (PHIIBTPAIHIO
BBI3BIBAIOT MOJBEM YPOBHS TPYHTOBBIX BOA. IIpM onTUMH3anuu 3J€MEHTOB TEXHUKH MOJIMBA
myTEM UCIOJIb30BAHUH PA3IMYHBIX PacxoloB B 0opo3ay mmHON 100 M. 3TH MOTepU COCTaBHIIU:
30, 24, 22, 22 M3/ra, T.€. OHM MPAKTUYECKU HE TMOBJIMSJIM HA MOMOJHEHHE 3aMacOB IPYHTOBBIX

BOI.

ITotepu Ha GUIBTPALIMIO HE COCTABIISIIOT CYIIECTBEHHYIO CTaThi0 BOJHOTO OajlaHca MOJs.
Ha ombiTHOM yuacTke mpeo0uaiaeT MOMoJIHeHHE TPYHTOBBIX BoA OT p. Kamkamapes, T.e. uMeer
MECTO BHEIIHEE NMUTAaHHE, IIO3TOMY 3alachl COJIEM B I'PDYHTOBBIX BOAAX HE3HAYMUTENbHBI. [[s
OTIpeJIeNIeHUs] Y4acTHs TOJ3EMHBIX BOJl B MUTAHUHM PACTEHUN HAMU OBLIM UCCIEIOBAaHBI HOPMBI
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MojJvMBa MPHU KANWUISAPHOM TMOJBEME BIArH YPOBHA TPYHTOBBIX BOJ € HMHTAlUEH
UCKYyCCTBEHHOIO noabema ux B nuzumerpe ACXW nozamu Boabl. Pe3ynbTaThl UX BAUSHUSA Ha
HOPMBI TIOJIMBA TIpEACTaBIeHb B Bujae rpadukoB 3aBucUMOCTU. EcrecTBeHHO, uem Onmxke
YPOBEHb I'PYHTOBBIX BOJI K IOBEPXHOCTH MOUBBI, TEM JI0JIS yYaCTHsI UX B MIOBEPXHOCTHBIX BOJAX
BbIlIe. B ombITax MOBBIEHUS YPOBHS IPYHTOBBIX BOJ 10 1-2 MM., HAOJIIOAaEMOT0O B CKBAKHHAX
no rpeOHsM 06opo3J, nois ux Bojgonorpednenuu cocrasmia 70-75 %, t.e. 2500-2700 M°/ra 110
CPaBHEHHIO C aBTOMOP(PHBIMH IOYBAMH - TUIIMUYHBIM CEPO3EMAaMH.

BonHerii 6aranc XJIOMKOBOT'O TOJIsSi COCTOUT U3 MPHUXOJHBIX U PACXOTHBIX CTATCH 3amaca
BOJbl B Hayaje BEreTaluu, 0CaJKOB, OPOCUTEIHHOW HOPMBI, TTOAMUTKHA U3 TPYHTOBBIX BoA. [Ipu
ypoxkaitHocTu 1o Bapuantam 1-4; 33; 35,6; 41,1 u 43,6 11/ra u OpOCUTENIBHBIX HOPMaX B CpeJIHEM
110 BCEM BapHAHTAM 3aTPaThl BOJBI B M° Ha | [IEHTHEp yporkKasi COCTABHIIM COOTBETCTBEHHO: 94,2;
56; 48,4 u 45,6, a 00Ut pacxoj BOJIbI Ha oporieHue coctaBwi: 146,2; 99,1; 85,9 u 81 M3/H, npu
TOM OpPOCHUTEIbHAs HOPMa OT 0OILEro pacxoja BoJbl Ha M0JIe OKa3ajaock paBHOM: 64,5 % u 56,4
%, 1.€. Ha 8,1 % HMXKE, YeM B KOHTPOJIE.

[loanuTka M3 3amacoB T'PYHTOBBIX BOJ coctaBmiia 2500 M°/Ta, YYUTBIBas HauOOJbIIEe
KOJIMYECTBO 3aMEpPOB UX YPOBHS B CpeJHEM Ha IiyOuHEe oKoJio 1,2 M OT NMOBEPXHOCTH HMOUBBI.
Taxkum oOpa3zom, oOImMIl pacxol BOJBI Ha Moje 0e3 ydeTa OTpHULATENbHOM CTaThu OajaHca -
UCrapeHus Biaru ¢ rpebueit 6opo3m — cocraBmr 6030 M/Ta, a 110 Bapuantam 1, 2, 3, 4 —
coorBercTBeHHO 183, 169, 147, 138 M/n ypoKas XJOIKa, T.e. HauOonbpmIMi pacxom — B
OOBIYHBIX 00pO3/1aX M HAUMCHBIIINHA B BapHaHTE IIEIeBaHUs OOPO3]] C INICHOYHBIM MOKPBITUEM U
BHeceHHneM npenapara K-9, B 103e ¢ y4€ToM BIIMSHUS HA COJIEBOM COCTAB MOYBBHI.

[To BBICOKOH ypPOKAMHOCTU XJIOMYATHHUKA B 3TOM BApPUAHTE MOXKHO CYIUTh O BIUSHUHU
npenapata K-9 Ha HakomnieHue cojell B MOYBE OT I'PYHTOBBIX U MOBEPXHOCTHBIX BoJ (Tadm. 10),
4TO OOBSACHSIET HAMMEHBIIME 3aTPaThl BOABI Ha | LGHTHEp yposkas B M° B JAaHHOM BapHAHTE
ompiTa. BomHble OanaHCHl BapHAHTOB MIIIIOCTPHPYIOT CHIDKCHHE 3aTpaT Boabl oT 1 mo 4
BapHaHTa ombITa (Tabdi. 6).

Boubliit 6aianc XJI0MKOBOTO 10Js (Cpe/iHEE) B KOHTPOJIBbHOM BapruaHTe — MIOJIMBA O
0OBIYHBIM 00PO3/1aM COCTABISETCS :

3amac Boapl B ciioe 0-100 cm B Hayaiie Bereranuu 1920 M3/ra, B KOHIIe BereTalllu
77OM3/ra, Mcnonp3oBano BOJALI U3 3al1aCOB BJIaru B MOJIHUBE 950M3/ra, Ocanku B Bereranuio 3110
M3/ra, [Tomano opocurensHOM BOABI 3110 M3/ra, O6mme 3atparsl Boasl 4825 M3/ra,
Hcnonb3zoBano u3 3amacoB Biaru B mouse 19,7% u Mcnosib30BaHO OpOCUTENBHOM BOMABI, OT
obmero pacxona Bojabl 64,5%, Ypoxaiil xsnonka-ceipna 33,0 1/ra, O6muii pacxon Boast 146,2 M/
1, Pacxox opocurensHoit Boasl 94,2 M’/ 1, Bmara u3 rpyHTOBBIX Box 2500 M'/ra m O6mme
3aTpaThl BOJbI 7325 M>/ra

B 3akmioueHue cieayeT OTMETHTh, YTO OTIMUYMTENBbHONW OCOOEHHOCTHIO HCCIEIOBAaHUMN
TEXHUKH W TEXHOJIOTHH ITOJIMBA 1O OOPO3/1aM Ha JIYTOBBIX IMOYBAX B OTIMYME OT aBTOMOP(HBIX
MOYB, SIBISAECTCS Yy4YeT B3aHUMOCBS3H pPAIMOHAIBHOTO HCIIONH30BAHHS TMOBEPXHOCTHBIX U
HOJ/I3€MHBIX BOJI Ha OPOLIEHHE, KOTOpble (POPMUPYIOT B3aUMOBIUSIOIINE MPOLIECChl 0anaHCOBOTO
U3MEHEHHUs 3alacoB Biaru B mouBe. Jlis u3yuyeHUs NPUEMOB BO3ACUCTBUS Ha OOpPO31bI, MpHU
MOATOTOBKE MOJEH K BOJOCOEpEraroliiM TEXHOJIOTHSM IOJIMBOB, HCIIOJIB30BAJIUCh METOAUKHU
uzyuenus TtexHuku mnonuBa (CAHUMPU), pexuma opolieHHS XJIOMYaTHUKA HOBBIX
cenekuoHHbIX copToB (ACXH, Wuctutyt renmetukm AH PVY3), Teopum wucnonbp3oBaHus
MEXaHHU3MOB MpH Hape3ke crenuaibHbix 0oposa-meneit (FOxHUUTuM, CAUMD), nouBeHHBIX
npoueccoB (Ilouennwii uHcturyr AH PV3), yder ¢enosnoruii pacteHuil W Ha3HaAYeHUS
arporexuuku nonus (Y3HUUX)
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Tabnuua 5-BogHelii 6anaHc XJIONKOBOTO MOJs (CpeiHee) Mo BapuaHTaM OIbITa

Ne DneMeHT cTaThi OajaHca, SAMHAIA H3MEPEHUS Bennunna
1 2 3

1 3anac Boasl B ciioe 0-100 cM B Haualie BereTalluu, M>/ra 1925

2 Bamnac Bojbl B cioe 0-100 cM B KOHIIE Bereramuu, M>/ra 775

3 Hcnonp30BaHo 3a11acoB Biard B IMOYBE, M>/ra 1150

4 OcalKy B BET€TaIUIO, M>/ra 765

5 [Togano opocUTENBHOM BOJHI, M°/ra
5.2 ITo BapmanHTy mieneBanus gHa OOPO3]a 1190

[To BapmanTy 5 meneBaHue qHa 00PO3]

N 1990
+ IJICHOYHOE MOKPHITHE rPedHEH 00p03 ]

53

[To BapuanTy 4 1meneBanue aHa 0OPO3.
5.4 + MJIEHOYHOE MOKPHITHE 1990
+ BHeceHue npemnapara K-9

OO6mwmii pacxoJ BOJBI 10 BapUAHTaM, M>/ra

¢ (25354 3230

7 OO6mTre 3aTpaThl BOABI 4825
Hcnonp30Bano u3 3amacoB Biaru B mouBe, % oT obmiero pacxona (5,2;

8 32,6
5,3,5,4)
Hcnons3oBaHO opocuTenbHOM BOMBI, % OT obOmiero pacxona (5,2; 5,3;

9 5.4) 56,4

10 Yposxkait XJomnka-ceipia, m/ra (5,2; 5,3; 5,4) ig’g; 4L1;

11 O6mmit pacxox Boabl Ha 1 meHTHEp ypoxkas, M° (5,2; 5,3; 5,4) g?’(l); 85.9;

12 Pacxon opocuTenbHON BOJBI HA | IIEHTHED yposKas, B M (5,2;5,3;54) | 56;48,4; 45,6

13 [loANKUTKA BIATH M3 FPYHTOBBIX BOJ, M*/Ta 2500

14 OO6mwme 3aTpaThl BOIBL, M/ra 6030

Bonocbeperaromiasi TEXHOJIOTHS TOJMBOB MO pPAa3IUYHBIM [pPUEMaM BO3JEHCTBUS
no3Bossiet: oneHuBath KIIJ TexHuku monmBa M MO HEMY CYIUTh O MOTEPSX BOIbI Ha TIOJIC;
OTpEeNIeNsATh MEXKIIOJMBHBIE MEPUOBl MO M3MEHEHHIO 3allacoB BIIard B IOYBE; MCIOJb30BaTh
ONTUMAJILHBIA PEKUM OpOIIeHHs 3acyxoycroitunBoro copta "lllapad-75" mo cxeme 65-70-65 %
HB u 1-3-0 nmonuBoB B Beretauuio pacTeHud. COBEPIIEHCTBOBAHHE AarpOTEXHUYECKHX H
TUIPOTEXHUYECKUX TPUEMOB BO3/ICIIBIBAHUS XJIOMMYATHUKA TTO3BOJISIET CO3/1aTh MPEANOCHUTKH J1JIs
SKOHOMMH MOJIMBHBIX HOPM 3a CUET COKpaIIeHUsI TOTepb BobI Ha moJie oT 3970 no 3910, 2130 u
1930 m’/ra.

VYpoxaii xyonka-ceipua B BapuaHTax onbita 3a 2000, 2001, 2002 r.r. cocTaBisitoT:
koHTpOoJh — 18,8; 18,6; 18,9, 6opo3asr-menu — 20; 19,8; 20,4, 6opo3na + mIEHOYHOE TOKPBITHE —
25,9; 26,4; 25,7, To ke camoe ¢ npenaparom K —9 —27.5; 28; 28,1
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VJIK 678

NOJIMMEPHbLIE KOMINO3UWLUUOHHbLIE MATEPUAIDBI ONA
PEMOHTHO-BOCCTAHOBUTEJIbHbIX PABOT HA
COOPYXEHUAX METMOPATUBHbBIX CUCTEM

Aounos A.K., Kopenena JI.H., 3yes O.B., lllunujaos B.M.
(CAHUMPHU um.B. 1. Kypuna)

MHOTrOBEKOBBII OMBIT U NMPAKTUKa MOKA3bIBAIOT, YTO HA BCEX ATAlax HCTOPUYECKOTO
Pa3BUTHS YeIOBEYECTBAa OJArOCOCTOSHHUE TOTO MM WHOTO OOIIeCTBa BO MHOTOM OIPEICNIICTCS
HAJIMYAEM M COCTOSSHHEM MEIMOPATHBHBIX cucTeM. OcOoOEHHO O4YeBHJIHA 3Ta 3aBUCHMOCTH B
roCcyZIapcTBax apujHBIX 30H, I'Jle OIPAaHUYEHHOCTh BOJHBIX PECYpCOB U KpaiiHe HepaBHOMEPHOE
pacrpejieJiecHMe HCTOYHHKOB BOJBI [0 TEPPUTOPUU TpeOdyeT ee TPAHCIOPTUPOBKH Ha
3HAYUTEIbHBIE PACCTOSHHUS, YTO, B KOHEUYHOM CHYETE, CIIOCOOCTBYET CO3JAHHMIO CIOKHEHIIUX
UH)XCHEPHBIX CEeTeH M COoOpyKeHUH. MokHO 6e30mHnO0YHO yTBEp)KIaTh, UYTO M3 BCEX BUIIOB
YEIIOBEUYECKOM JEATEIHPHOCTH MEITHOPATUBHOE U THIPOTEXHHUECKOE CTPOUTEIHCTBO 10 0ObeMaM
3arpat (PMHAHCOBBIX CPEICTB, TPY/Aa, SHEPropeCypcoOB U MaTEPHATIOB 3aHUMACT OJHO M3 MEPBBIX
MecT. Tak ke OYeBHMJIHO, YTO B O3TOM BHJIC€ KalUTAJIBHOI'O CTPOUTEIBCTBA OCOOEHHO Ha
COBPEMEHHOM 3Tale¢ TEXHUYECKOTO pa3BUTHs, HCIONB3YIOTCS BCE HW3BECTHBIC BUJIbI
CTPOUTEIBHBIX MAaTEPHAIIOB.

B Hacrosimee BpeMsi OCHOBHBIMH TPAAHIMOHHBIMH, KJIACCHYECKUMHU CTPOUTECIBHBIMHU
MaTepuajaMd TPOJOJKAIOT OCTaBaThCcsl OETOH M JKENe300€TOH, HCIONB3YIONIHECS Kak s
CTPOUTEIILCTBA  BCEBO3MOXKHBIX  HMHIKCHEPHBIX  T'MAPOTCXHUYECCKMX M MEJIHOPATHUBHBIX
COOPYXKEHUH, TaK W JUIS YCTPOWCTBAa MPOTUBO(MHUIBTPAIIMOHHBIX OOJMIIOBOK TPAHCIOPTHBIX
aprepuil. DTH Pa3HOBHJIHOCTH CTPOUTEIILHOTO MaTepHalia OTHOCATCS K HauOOJIee JOITOBEUHBIM.
Teopernueckast OArOBEYHOCTh KOHCTPYKIUH U3 HUX ONpEAeseTcs B COTHIO u Oornee yeT. Ho u3
MHPOBOMU MPaKTUKH U3BECTHO, UTO MPAaKTHUECKH uepes 15-20 et maxe mpu caMoM CTpoxaiieM
COOIOCHHM HOPM W TIPAaBHJI CTPOUTEIHCTBA B OCTOHHBIX KOHCTPYKIHSIX THAPOTEXHHYECKHX
COOpPY)XEHUI BO3HMKAIOT TPCLIMHBI M LICJH, HAOJIIONAIOTCS MMOBEPXHOCTHOE ULICHYIICHHE W
paspylieHue, BhI3bIBAIONICe BOSHUKHOBEHUE WIH YCUIICHHE (HIBTPAIIMH BOJBI CO CKOPOCTHIO 3
a/c u 6onee. Ilpumepamu MoryT caykuth wiotuHel AITEP (I'epmanus), Maiintpor (AHraus),
Apno u Canapro (Mrtanus), Homennnann (Hopserus), Mapunyma (SAnonus), @noypenc Jlaiik
(CIIA), Poiourackumii o3 (CCCP), Mamakanckas ['DC (Poccus). /1/. Takoe HecooTBETCTBUE
TEOPETUYECKON M TPAKTHYECKOW TOJITOBEYHOCTH TPATUIIMOHHOTO CTPOUTEIHHOTO MaTephaia
OOBSICHSETCS MHOTUMH IIPUYMHAMH, TJIAaBHBIMH M3 KOTOPBIX SBISIOTCS: arpecCHBHOE
BO3JICHCTBUE TMPECHBIX HM MUHEPATUM30BAHHBIX BOJA; OONBIIOW MOJYJIb TOBEPXHOCTEH
COOpyKeHHui; nedopMaius OCHOBaHHN COOPYKCHUH; IEPUOIUYHOCTh CMAYHBAHHS-BBICHIXAHUS;
MHOTOKpAaTHBIC TeMIIepaTypHble KOJcOaHHs;, pa3yIUIOTHEHUS Ne(hOPMAIMOHHBIX M YCaTO0YHBIX
mBoB. Tak win uHave, yepes 15-20 neT, a To ¥ paHbIlie BOZHUKAET HEOOXOAUMOCTh B PEMOHTHO-
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BOCCTAHOBHUTEIBHBIX pabOTaxX ¢ TNPUMEHEHUEM MOJUMEPHBIX AapPMHUPOBAHHBIX IOKPBITUH,
crocoOHBIX obOecreunTh Oe3aBapuitHy0 padoTy coopyxeHui eme 20 u Oosee yer. B kadectBe
npuMepa TIOJIOKUTEIBHOTO pe3ysibTaTa TaKHX pPEMOHTHO-BOCCTAHOBHUTENIBHBIX padoT ¢
NPUMEHEHHEM OIOKCHIHBIX TOKPHITUH MOXHO mnpuBectn IMiotuHbl Cyopa B IlIBernuw,
Homenpnann B Hopseruu, Onen B Wranum, Bukropus B CIIA, norku bparckoro AIIK B
Poccuu, JInenporac B Ykpaune, HacocHble cTaHiuu KapmuHckoro kaHasna B ¥Y30eKucraHe, Cpok
CIy>KOBI KOTOPBIX MOCJE peMOHTa ObLT mpoieH Ha 15-20 merT.

Jnst TUAPOM3OISALUMU TOKPBITUH MEJIHOPATUBHBIX U THUAPOTEXHUYECKUX COOPYKEHUH
NIOMUMO SIIOKCHIHBIX KOMIIAYH/IOB HCIIOJIB3YIOTCS B BHJE HHBEKTUPYEMBIX, MOHTHPYEMBIX W
JApYruX BUIOB HaHECEHHUs KOMIIO3UIIMM Ha OCHOBE (ypaHOBBIX MOJUMEPOB, MOJYYECHHBIX W3
MoHomepo DA, @JI-2, PDJ[-4, a Takke Ha OCHOBE KPEMHUHOpPraHWYECKHX,
NOJIMBUHWIALETATHBIX,  AHUJIMHO(MOPMANBAECTUIHBIX,  MOIUIPUPHBIX,  HOJUCTHUPOIBHBIX,
MOJINAMUIHBIX, KapOaMUIHBIX U (peHOAPOpMaTbAETUIHBIX CMOJI. [IOMUMO 3TUX OTHOCUTENBHO U
a0COJIOTHO JKECTKHUX TMOJUMEPHBIX KOMIIO3UIMHA ISl YKA3aHHBIX LEJEH MIMPOKO HCIIONB3YIOTCS
3JIaCTOMEpPHBIE JJOCTaTOYHO T'MOKHE THOKOJIOBBIE Marepuanbl Mapok Y-30M, V-30MDIC-5, V-
30M3C-10, V-31, ¥V-32,V-34, V-36, 51-YTO, B4TO®, AM-05, Kb-05, I'uapom.

Kpome mnepeuncieHHbIX HOMUCYJIb(UIHBIX KayyyKOB B CTPOUTEILCTBE, OCOOEHHO B
MEJHOpalMM, UCTIONB3YIOTCS CHJIOKCAHOBBIE OJIMMEPHI, KaydyKH Mapok «Bukcunt» ¥Y-1-18, V-
4-21, V¥-5-21, 1IK-68, KJIT-30, KJI®-20, dropconepxamine kayuyku-repmeTuku Mmapok BI'd1,
51-'-15, 51-I'-9 u muorue apyrue. IloMumMo cBOEro OCHOBHOTO Ha3HAYCHUsI, MEPEUMCICHHBIC
37aCTOMEPHbBIE TEPMETHUIUPYIOIINE MaTepUalbl 10BOJIBHO MIUPOKO MPUMEHSIIOTCS IIPH PEMOHTHO-
BOCCTAaHOBHUTEIBHBIX pal0OTaX MEITHOPATUBHBIX CHUCTEM JII BOCCTAHOBJICHHS HENPOHHUIIAEMOCTH
OCTOHHBIX THAPOTEXHUYECKUX COOPYKEHUH Onarojiaps CO3/aHUI0 TOHKOCIOHHBIX 3KpPaHOB Ha
BHYTpPEHHEH MOBEPXHOCTU (PUIBTPYIOIIUX 3JIEMEHTOB HAIIOPHBIX JIIOKEPOB.

Otnmen ctpoutensHbiXx MatepuanoB HIIO CAHUMPU, ¢ mnepBeix gHel cBoew
NeATeNTLHOCTH AaKTHBHO Y4YacTBOBal B (OpMUpPOBAHMM HaydHOW Oa3sl MEITHOPATHBHOTO
ctpoutenbcra B CpenHeazuarckoM pervoHe. [lpw ero HenmocpencTBEHHOM Y4YacTHHM ObLIM
BO3BEJICHBI BCE 3HAYMMBbIE BOJIOX035IICTBEHHBIE 00BEKTBI B pecnyOnmnkax
LentpanpHoazuarckoro perunona. CrnenuanucTsl OTJeja, CTaBIIME BIOCIEACTBHU BHJIHBIMU
COBETCKMMHU YYEHBIMHU, JI€TAJIbHO MCCIIEJOBAIM MECTHYIO CBIpbEBYIO 0a3y, pa3pabaThiBaiu
KOMIIO3UIIMM M COCTaBbl M3 HDKOHOMHUYECKH [OCTYNHBIX MaTepPUAJIOB W BHEIPSIM HX B
THAPOTEXHUYECKOE M METHOpPAaTUBHOE CTPOMUTENBCTBO. B pasHbie TOAbl padOThl CIELHATHCTOB
yJIOCTAauBAIKCHh 30JI0THIX M CepeOpsSHBIX Harpajl BrICTaBKU MOCTHKEHWH HApOIHOTO XO035AHCTBa
(BAHX) oOsiBmiero Coroza. M1 Ha HbIHENIHEM »3Tame, CHEUATMCThl OT]eNa, YYWUTHIBAs €ro
TpaJAuLUHY, TPOAOKAIOT MCCIENOBAHUS OTEUECTBEHHOW CBHIPHEBOM 0a3bl CTPOUTEIBHBIX
MaTepuajgoB, B TOM YHCIE OTXOJOB pPAa3jIHYHbIX IPOMU3BOJACTB, CO3JAIOT KOMIIO3UIIUH,
UCIBITBIBAIOT M BHEAPSIOT B IPAKTUKY HOBBIE COCTaBbl M KOMIIO3MIIMOHHBIE MaTepHUaibl C
XOpOIINMHU TEXHUKO-IKOHOMHYECKUMH TMoKazareasMu. Ilpu 3TOM cTparerusi moumcka HOBBIX
KOMIIO3UIIMI CTPOUTCS Ha HCIIOJIB30BAHUM OTEYECTBEHHBIX, a HE HMMIIOPTHBIX Me(QUIIUTHBIX
KOMIIOHEHTOB. Mpbl cuutaeM »3TO HauOosiee 1enecoo0pa3HbIM ¥ IPaBWIbHBIM IYTEM,
YUHUTHIBAIOIIUM MOJIOKEHUE, CJI0KUBIIECECS HA MEJTMOPATUBHBIX CETIX PECITYOIUKH.

Tak, HamIMMHK 00CIeT0BaHUAMHU OBLIO YCTAaHOBJIEHO, YTO TOJBKO B J[u3akckoil obmactu
MPOTSHKEHHOCTh OCTOHHBIX dJIEMEHTOB BOJOBOJIOB C HHU3KOH IMPOYHOCTHIO COCTABJISACT HE MEHEE
70 %, 3aMeHa KOTOPbBIX TOJBKO Ha OJHOM KHUJIOMETpE JIOTKOBOW CETH MOXKET MOTpeOOBaTh HE
MeHee 27 MiH.cyM. BoccTaHoBiieHre ke BceX UPPUTalMOHHBIX ceTeil Y30eKucraHa ¢ yuetoM Ux
IPOTSKEHHOCTH TpeOyeT 3HAYUTENbHbIX (DUHAHCOBBIX CpPeACTB. B CBA3M ¢ >TUM Hamu Oblia
MIPOM3BEACHA MEPEOIEHKa BCEX CPEICTB M CIIOCOOOB PEMOHTHO-BOCCTAHOBUTENBHBIX paboT ¢
OPUMEHEHHEM KaK TPaJULMOHHBIX, TAK U MOHTUPYEMBIX MOJMMEPHBIX MaTepUajoB, a TaK¥Ke
W3BECTHBIX JIAKOKPACOYHBIX KOMIIO3UIIHH, MPUBEACHHBIX BbILIE.

-118-



Ta6mmma 1. CebecTOMMOCTh TPATUIIHOHHBIX CPEJICTB H CIIOCOOOB PEMOHTHO-
BOCCTAHOBHUTEIIBHBIX Pa0OT Ha COOPYKEHUSX METHOPATUBHBIX CUCTEM

CroumocTh 1 M%/ cyM, B TOM UHCIe

Marepuan MoKpHITHSI Marep. 3ap;1;na TpancIopT Hroro
MononuTHbIN 6eToH Mapku M-300 4446 846 383 5160
ApMHpOBaHHBIH TOPKPETOETOH 2050 205 495 2700
OnoxkcuaHas komnosunus Mapku K 153 6865 687 687 8239
OnokcuHas komno3unug mapku II1T1-1 7300 730 730 8760
Onokcunaas kommno3unus Mapku IKK-100 7975 798 798 9571
Ap3amuTt 6040 600 600 7240
KuakocTekoabHbIH OETOH 27000 2700 2700 32400
3aTUPOUHBIE KUIKOCTEKOJIbHBIC 1470 147 147 6010
[TonnahupHBIe KOMITO3HUITUH 5993 600 600 7193
[Tnactob6eron A TonMMHON 5 cM 15000 1500 1500 18000
[Ipennaraemas kapOaMuiHaAs OKpaCOYHAS 1000-1300 100 100 1200-1500
KOMITO3HITHS

Kak Bumno wu3 T1abn.l, npumMeHeHHE TPAIULIUOHHBIX M HU3BECTHBIX MOJIUMEPHBIX
KOMIIO3UIIUN COMPSKEHO CO 3HAUYMUTENIbHBIMU (PMHAHCOBBIMU 3aTpaTaMU M HEOOXOAMMOCTHIO
npuoOpeTeHNs: KOMIIOHEHTOB 32 Py0eXOM, BBUIY OTCYTCTBUS UX MPOM3BOJACTBA HA TEPPUTOPUHU
pecnyOiMKU. YUUThIBas BBIINIEU3JI0KEHHOE, HAMU TMPOBEJIEH MOUCK OTEYECTBEHHBIX PECYpPCOB
JUISL CO3/1aHMsI KOMIIO3ULIMOHHBIX MaTEPUAJIOB TUIIA TOBEPXHOCTHBIX JTAKOKPACOYHBIX MOKPBITUH,
AHAJOTUYHBIX MOKCUIHBIM KOMIAayHAaM, HO ¢ 00jiee HU3KUMU SKOHOMUYECKUMU MTOKa3aTeIsIMU.
B pesynbrare  OIUTENBHBIX  SKCHEPUMEHTAJIBHO-IA00PATOPHBIX  HMCCIENOBaHUM  OBLIO
YCTaHOBIICHO, YTO Takas KOHKYPEHTOCIIOCOOHAs, aHAIOTHYHAsI STIOKCHIHBIM TI0 CBOUM (PU3HKO-
MEXaHWYECKUM M DSKCIUTyaTallMOHHO-TEXHUYECKUM TI0KA3aTeNsiM KOMITO3UIIMS MOXET ObITh
MOJTyYeHa Ha OCHOBE KapOaMHIHBIX CMOJ C J00aBICHHEM aKPHJIOBBIX COMOJIUMEPOB, PeHOIPOop-
MalbJETUAHBIX CMOJI, MOJAU(GUIUPOBAHHBIX IOJUBUHWIALETANAMHU, rpapuTa U aKpPUIOBOTO
BOJIOKHA.

Tabnuna 2. Aare3snoHHas MPOYHOCTH SMOKCUIHBIX KOMIAYHIOB C 0ETOHOM
IIPHU DKCIIO3MIMYU UX B BOJAE B TeueHHUe 1-ro roga

Anresus k 6erony, Mlla npu Koadou-
. HCIIBITAHNH Ha TPOYHOCTH LACHT
Mapxka SIOKCHTHON KOMITO3UIIHH .
BOJIOCTOM-
cpes u3rud pasphiB <OCTH
OTII1] ¢ mnactuduraropom MI'D-9 4,50 8,6 3,30 0,79
K-153 ¢ monucynbuIHBIM KayqyKOM 3,29 6,95 2,29 0,78
BOB-1 ¢ moromepom ®A 3,45 7,20 2,38 0,78
OKK 100 ¢ mo6aBkoit kayuyka CKH-10A 0,85 1,50 0,47 0,90
OCOKC co cnanneBbiMU (heHOTAMU 1,20 2,50 0,83 0,81
OKC ¢ kKaMEHHOYT0JIbHOW CMOJION 1,32 2,70 0,89 0,82

[TpomoKUTENbHBIE CpPaBHUTEIbHBIC HCIBITAHHS aJTrCe3MOHHOM TMPOYHOCTH KOHTAKTa
OCHOBHBIX HM3BCCTHBIX JIOKCHUIAHBIX KOMIIAYHIAOB C GCTOHOM Ipu DSKCIO3WIMU HUX B BOAC
MOKa3aJid HIDKECHIEAYIole pe3yabTaThl (Tadi.2). McnbiTaHuss MPOBOIMINCH MO CTaHIAPTHBIM
METOJUKAM C MCIOJIb30BAaHUEM CTaHIAPTHHIX 00pa3ioB 6eroHa mapku M-300.

[TapammenbHO ¢ WCHOBITAHWEM  YKa3aHHBIX OSMOKCHIHBIX  KOMIAYHIOB, IIHPOKO
HUCIOJB3YCMbBIX IPH PECMOHTHO-BOCCTAHOBUTCIIbHBIX pa60TaX TUAPOTCXHUUCCKUX COOPY)KCHHﬁ,
MBI HCCJICIOBAIIA OT/IC3UMOHHYIO MMPOYHOCTH K OETOHY KJIEEBBIX KOMITO3HUIIHA, pa3pabOTaHHBIX Ha
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OCHOBE KapOaMHIHBIX CMOJ C UCIIOIb30BAHHEM AaKPHJIOBBIX COIMOJHMEPOB U (PEHOJIBHO-
alleTAIbHBIX CMOJI. JlaHHBIC ATUX UCIBITAHUH JaHBI B Ta0JI.3.

Tabnuua 3.Anre3uoHHast IPOYHOCTH ¢ OETOHOM KapOOMHUJIHBIX KOMIIO3ULIUM
IPH SKCIO3UIIMM UX B BOJIE B Te€UeHHUE 1-ro roaa

Anresus xk 6etony, Mlla Koaddumment
CocTaB KOMIIO3UIIUH [IpU UCTIBITAHUHU BOJIOCTOM-
cpes u3rubd paspsiB KOCTH

Kapbamugnas HemmacTuuuupoBaHHAs C
nobaBkaMu rpadura, akpuioBoBoro | 2,9-3.4 5,9-6,7 1,95-2,24 0,78-0,79
BOJIOKHA U ()€HOJBHOALETAIBHOTO KIS

To »xe, mmactuuIupoBaHHAS aKPUIOBBHIM
COIOJIUMEPOM

2,6-3,2 5,2-6,57 1,8-2,18 0,75-0,77

HccnenoBanus GpU3NKO-MEXaHUYECKUX M IKCIUTYaTAIIHOHHO-TEXHUYECKUX XapaKTEPUCTUK
U3BECTHBIX JIMOKCHIHBIX KOMMAyHIOB U pa3pabOTaHHBIX KapOaMHAHBIX KOMIIO3ULIUM
MPOBOJAUJIUCH C MOMOIIBIO CTAHIAPTHBIX METOAUK M pPEKOMEHIAUui. JlaHHBIE 3TUX HCIBITAHUN
TIpUBEJICHEI B Ta0I. 4.

Kak BumHo u3 T1aba. 2-4, (U3MKO-MEXaHMYECKHE U OSKCIUTyaTallMOHHO-TEXHUYECKUE
nokaszaTenu pa3paboTaHHOM KapOaMUIHON KOMIIO3MIIMHM TMPAKTUYECKU PaBHbI IOKa3aTeNsIM

SMOKCHUJIHBIX KOMITAyHJOB, HO MPHU 3TOM KapOamuaHas KOMIIO3UIMS TOUYTH B 7 pa3 JelieBlie
(Tabn.1).

Tabnuna 4. [IpoyHOCTHBIE XapaKTEPUCTUKHU STTOKCUIHBIX U KapOOMHUIHBIX KOMITO3UITUM

[IpouHOCTh Ha pacTsKEHHUE MPU
MaTepua KoMIOSHIIH i MapKa M3rude TP IKCTIO3UIINH B CPEJIE B KOB(i)(l)I/IUI_II/IeHT
TeueHue cyTok, Mlla BOJOCTOMKOCTHU
Bo3ayx 360 | Bona 180 | Bona 360
Onokcuaaas K 153 43,1 40,7 32,90 0,78
Onoxcugnas bOB-1 40,1 354 30-31 0,78
Kapbamugnas sxecTkas 37,8 32,8 29,64 0,75-0,77
KapbamugHas niaactTudumpoBaHHas 36,3 30,5 27,95 0,75

ITomumo kapOaMHIHBIX KOMIO3ULUHM, SBISIIOIIMXCA JKECTKUMHU U OTHOCUTENIBHO
KECTKUMHU TOKPBITUSIMH, HAaMU ObUIM pa3pa0dOTaHbl M HCCIEIOBaHBl Ha OCHOBE abCOIIOTHO
rUOKHE MOKPBITUS  aKPUJIOBBIX  COINOJUMEPOB, MPUTOJHBIE KAk i1 MOHTUPYEMBIX
PYJIOHUPOBAaHHBIX, TaK MW JUIA JIAKOKPAaCOYHBIX H30JsUUHA. @DPU3HMKO-MEXaHUYECKUEe |
9KCIIITYyaTallMOHHO-TEXHUYECKUX XapaKTePUCTUKHU MTOJyYeHHBIX KOMIIO3UIIMMA JaHbl B Ta0I.5.

Tabnuma 5. OU3NKO-MeXaHUYECKHE CBOIMCTBA AJACTUYHBIX AKPUIIOBBIX U
AKPUITOOUTYMHBIX KOMIIO3UIIHA

[IpounocTs Anresus K
[IpounocTh
VY nnune- npu oerony, mlla
MIPU pacTsKe-
HUE NpU . pactsixe- Koadpdumuent
No | CocTaB KOMIO3UIIUU | PaCTIKE- HHH B CTOMKOCTH IO
Bo3ayxe, 180 Bos-
HUU, VT BOJIE, X Bopa | aares3uu B Boze
% Nl 180cyr | W
MIla
1. | AKpunoBbI€ IIJICHKU 550-700 1,5 0,85 0,18 | 0,091 0,5
To xke ¢ 50 %
2. | MOJIOTOTO >KE€CTKOTO 260-400 3.4 2,30 0,35 | 0,245 0,59
KHpIIAYa
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[TponomxeHue TadIuIIbI 5.

3 To xe ¢ 50 % mpa-

N 180-300 3,2 2,12 0,36 0,195 0,72
MOPHOU MYKH

To xe,ytonm.3 —c¢
apMUPOBAHUEM
MOJUMPONUIEHOBOH
poroxeu

100-170 | 25,0 23,50 - - -

Burymuo-akpuiioBas
5. | ¢25% 6uryma BH/I 700 2,4 1,50 0,25 0,190 | 0,76
200/300

[TockonpKy HAMHU TPH HATYPHBIX OOCIICIOBAHHMSAX METHOPATHBHBIX JIOTKOBBIX CHUCTEM
MOMUMO OCHOBHBIX J1€()EKTOB, BBIPAXKAIOIIUXCA BO MHOTOYHUCICHHBIX CKOJIAX, MICTYIICHUSX,
npoObonHaX, TPENIMHAX, KaBepHaX, OOHAPYKEHO OOJbIIOE KOJUYECTBO (DHIBTPYIOIIUX IIIBOB,
TePMETU3UPOBAHHBIX MOPOU30JIOM, TO CTaja OYEBHJIHONW HEOOXOAUMOCTH Pa3paboOTKu crocola
YIUIOTHEHHS CTHIKOBBIX COMPSIKCHHM 0€3 TEeMOHTa)Ka 3JIEMEHTOB BOJOBOJIOB M3-3a OMMACHOCTH MX
pa3pylIeHUsl BBUAY NOTEpU TMEPBOHAYANBLHONW MPOYHOCTH. B CBS3M ¢ 3TUM HaMU ObUIH
MPOBEACHB  AHAJIUTHYECKHUA  0030p  COBPEMEHHBIX  DJJIACTOMEPHBIX  T€PMETHKOB W
NpeABapUTENbHBIM TIOWCK allbTEPHATUBHBIX MAaTepHAOB Ha OCHOBE OWUTYMHO-aKpPHIOBBIX
KOMMO3uIni. JlaHHbIEe 3TOT0 aHalM3a MPUBEJIEHBI B Ta0JI.0.

Tabauna 6. ®U3NKO-MEXaHUUECKHE CBOWCTBA T€PMETHKOB

Mapku repMeTUKoB

HaunmenoBanne nokazareneit Tuaxoiosere Bytunossrii OnacTocui Hpeanaracmere

KB-0,5; ETM MBbBT 11-06 OUTYMHO-
AM-0,5; AKPHUJIOBBIE

Hpexen mpouHoCTH Mp 0,8-3 0,6-1 0,15 1,5-1,7 1,5-2,4

paspsiBe, MIla

OTHOCUTENbHOE YAJIMHEHHE, % 150-300 200-300 100-150 230-260 150-700

Hanpsokenne npu 50 % 0,4-1,5 0,2-0,4 0,05 0,6-0,75 0,1-0,14

yaauHenus, mlla

Anresus x 6etony, mlla 0,9-2 0,2-0,4 0,1-0,2 1-1,2 0,18-0,25

TemnepaTypHble peaebl (-30)-

(-40) —(+70) | (-40)-(+70) (-60)-(+90) (-19)-(+70)

skcmyaranuu, oC (+70)

Koopuument onoctoii-koct | ) o5 75 0,2-0,25 0,7-0,75 | 0,6-0.8 0,7-0,75
o npoy”octu 0C

Koo puuuent sonocroii-xoctn | ¢ 0,17-0,2 0,7-0,75 | 0,6-0,75 0,7-0,72
110 aAIre3nu

OpHEeHTHPOBOYHAS CTOU-MOCTh 4.8 2,54 1.7-3 6-10 0,7-0.9

| KT repMeTHKa, THIC. CYM

[To pesynpTaTam maaHupyemMoro u (akTUYECKOro BHeApeHwi pa3paborok B HIIO
CAHUHWPU wu OIIX Tadpypa T'ynsma, Hamu Obl1 mpou3BeneH pacueT 3(PQPEeKTUBHOCTU
pa3paboTOK MO CPAaBHEHUIO C TPAJIULIMOHHBIMU BUJAMU MaTepuajos (Tadiu. 7).
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Tabnuna 7. PacueT 3xoHOMU4eCcKOi 3()PEeKTUBHOCTH UCTIONB30BAHUS KapOOMUIHBIX U OUTYMHO-

AKPUJIOBBIX KOMITO3UITHH

ITokasarens BapuaHTa

HIBaMH, ThIC/CYM

No IToxazatens, O6o3Haue- . butymuo-
I pacuér ce6ecTouMoCTH H1e basosurid Kap6a-v aKpuIIOBas
K-153 MHUTHBIN
MacTHKa
1 OO0mas miomaas BHEAPCHUSI, M2 Al 240 240 240
2 | Hons nedexTHBIX 30H, % A2 30 30 30
3 [Tnomans nedekTHbIX 30Ha A-A2, M2 S1 72 72 72
4 JmHa nedexTHBIX MIBOB, .M SIHI 40 40 40
CTouMOCTh TrepeMeTH3aliH LIBOB
> nopou3zonom S-1200, cym i 48000 ) )
CTouMOCTh TEpMETH3AIMH IIBOB aKPHUIIOOH-
6 TyMHO# MacTukoi, Cym SII-ITAK=40-401 LHAK ] 16040 16040
7 3aTpaThl O MaTepHagaM MOKPBITHH, CyM/M2 M 6865 968-0 953-0
8 3apmara, cym/m2 311 687 193-0 180-0
9 TpaHCHOPT M MEXaHU3MBI, CyM/M2 ™ 687 193-0 180-0
3aTpatrhl Ha IOKPBITHE, CYM KC 593208-0 97488-0 | 94536-0
10 KC=LIM+687+687-A2
KC=IIM+ 3[1+ TM=1354-72
KC=IIM+ 311+ TM=1313-72
11 | 3aTpaThl HAa MEXaHU3MBI, CYM 0K 40000-0 - -
Htoro cebecTonMOoCTh 3aTpaT, CyM,
12 I1C= [IIT+KC+ 1K c 6455-0 99 96
13 Htoro cebecTonMocTh peMOHTa | JIOTKa €O 1CI 32,5 5.0 48

Takum oOpa3om, ce6ecTOMMOCTh PEMOHTa 0HOTrO0 JoTKa mpu 30%-Ho# no1u nedeKTHBIX
30H Ha oOmeHl momanu C HCIOJb30BAaHUEM HOBBIX OHWTYMHO-aKpWJIOBOM M MAacTHKH H
KapOaMHUIHON KOMIIO3UIIMM 00ECIIeUNBAET MOUYTH 7-KPaTHYIO SKOHOMUIO CPEJCTB 110 CPAaBHEHUIO
C TPaJANLIMOHHBIMH MaTepUaIaMH, UCIIOJIb3YEMBIMU ISl OTUX LEJICH.
Ha ocHOBaHHMH W3TI0XKEHHOTO MOYXKHO CHIENaTh BBIBOJA, YTO MOCTABJICHHBIC 3aladyd II0
paspaboTrke 3 (HEKTHBHBIX SKOHOMHYECKH JTOCTYITHBIX KOMIIO3UIIMI Ha OCHOBE MECTHOTO CBIPBS

AT pEMOHTHO-BOCCTAHOBUTCIIbHBIX pa60T

BBIITOJIHCHBI.

Ha COOpPYXCHHUAX MCEIUOPATUBHBIX
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VK 502.654

TMMAPOJIKOJTIONMMYECKOE COCTOAHUE NMOBEPXHOCTHbIX BO[
HU3OBbLEB PEKU AMYOAPbBA

Anenoaen B.E.

(Kapaxannaxckuii punuan CAHHHUPH)

B mnocnegnne Tpu gAecATHIETHS B pe3yJbTaTe€ IMPOLIECCOB BBICHIXaHHUS ApaabCKOro MOps,
OITyCTBIHHMBAHUS, 3arpsi3HEHUs NPUPOIHON cpenbl B [lpuapanbCckoM pervoHe CO3AaNUCh CIIOKHAsS
JKOJIOTHYEeCKas CHTyallus, KOoTopas oOyCIIOBI€Ha B TEPBYIO O4Yepeb M3MEHEHHUEM YCJIOBUN ero
0OBOIHEHHOCTH.

EAMHCTBEHHBIM HCTOYHHMKOM TMHTBEBOTO M TEXHHUYECKOTO BojocHaOxeHus Ilpuapanbckoro
pEervoHa SIBISIFOTCS BOJIHBIE PECYPCHI PeKU AMYIaphbsl, TIO3TOMY OT BOJHOCTH AMYyAapbu U Ka4ecTBa
peuHON BOJABI IIENIMKOM W TOJHOCTHIO 3aBUCHUT Cyab0a 3TOro peruoHa. B mocnenHue rofsl B
pe3ynbTare cOpoca B peKy BBICOKOMUHEPATN30BAHHBIX KOJUIEKTOPHO-APEHAXKHBIX BOJ POU3OLLIH
0oJIbIIIMe U3MEHEHHS B THIPOXHUMHUYECKOM pPeXUMe IMOBEPXHOCTHBIX BOJ| OacceliHa peKu, 0COOEHHO
B €€ HU30BbSIX.

B cBs3u ¢ 3TUM LIENBIO0 HACTOSLIETO MCCIEIOBAaHUSA SIBWJIACh OLIEHKA COBPEMEHHOIO COCTOSHMS
IOBEPXHOCTHBIX BOJ HHM30BBEB p. AMyzaapbsi. OObEKTaMM HCCIEAOBAHUN CIYKWIH TAaKK€ BOIBI
HUPPUTAIIMOHHBIX KaHAJIOB, BO3BpATHBIC KOJIJIEKTOPHBIE BOJBI, AENBTOBBIE M IMPUMOPCKHE 03epa.
lManpoxumMudeckrii pekuM 3THX OOBEKTOB XapaKTEPHU30BAJICS Ha OCHOBE HAOJIONCHUH aBTOpa H
JUTEPaTypHBIX AaHHBIX [5]. Bojausle npoObl oTOMpanuck 1no OOIIENPUHATON METOIUKE B MEPHOA
2000-2004 rr.

AHanu3 MHOTOJIETHUX JAaHHBIX MO BOAHOMY PEXHUMY p. AMyIapbs MMOKa3blBaET, UTO, HAYMHAs ¢ 60—
X TOJIOB, B CBSA3M C UHTEHCUBHBIM HMCIOJIb30BAHUEM BOIHBIX PECYPCOB Ha XO3AWCTBEHHBIE HYK[IBI,
TJIaBHBIM 00pa3oM Ha MEJHOPAaLnIo, CYIIECTBEHHO U3MEHUIICS BOIHBIM PeXUM PEKH U BO BPEMEHH,
U 1no ee auuHe. HampspkeHHass BOIOXO3AWCTBEHHAsh OOCTAHOBKA B JCIBTOBOM 4YacTH PEKH
Habmoanace ocobeHHO B ManoBojAHble Tojbl. Hampumep, B manoognsie 2000-2001 rr. cOpoc
BOJIbI HMXKe Taxuaraiickoro rujjpoysia B TEUEHHUE 0Jia MPAKTUYECKH PABHSIICA HYJIO, a 00beM
BOJIbI, IOCTYMAIOLIUH B IE€TBTY PEKH, 110 CPaBHEHUIO ¢ epuoaoM 60—x rogoB cokparuics Ha 80 %.

B ycnoBusx nedurmra BOJHBIX PECypcOB, OCOOCHHO B MaJIOBOAHBIC T'OJBI, HA TEPPUTOPHH
[Ipuapanbs cienyer Oojee MOJIHO HCHONB30BaTh HE TOJMBKO CTOK AMyJapbd, HO U BOAY
BHYTPUICIBTOBBIX ¥ HMPPUTAlMOHHO-COPOCHBIX 03€p, a TakkKe CTOK Hambojee KPYIHBIX
MarucTpajbHbIX KOJUIEKTOpPOB. [lpu ympaBieHMM BOJIHBIM PEXKUMOM O3THX OOBEKTOB OOJIBIIOE
3HAUCHME JIOJKHO YJIeNATHCSA U BOIIPOCAM KayeCTBa BOJIbI.

B 0Gacceitne Amymappu 00beM BO3BpAaTHBIX BOJ cocTaBiseT 15-25 KM B TOH, W3 HHUX
oGpatHo B peky moctymaer 10 kv’ [1, 2]. B pesyasrarte BEIHOCA B PEKY BO3BPATHBIMH BOIAMH
OTPOMHOTO KOJIMYECTBA COJIEM MHHEpalin3allis PedHOM BOJbI YBEJIMUYMBAETCSA MO JUIMHE IMOTOKA.
IMoutn 50% yBenuueHUs MUHEpAIM3AIMU BOJIBI AMyJapbd TPOUCXOAUT 3a cueT cOpoca
KOJUIEKTOPHbIX BoJ ¢ Tepputopuii KapmmhHckoit crenu u Byxapckoi obmactu. C poctoM
MUHEpaJIM3allud BOJbl H3MEHSETCS €€ HOHHBIA cocTaB. B cocTaBe amyJapbMHCKOW BO/JIbI
npeobiagatoT B OCHOBHOM HOHBI CI, SO4%. [Ipu yBenuueHnn MHHEpaIU3aLMK BOJIBI COIEPIKAHUE
OCHOBHBIX HOHOB pacTer, a cogepxamme mono Ca’’, Mg’", N* + K' cmmkaercs. U3
OpE/ICTaBICHHBIX B Tabn. | JaHHBIX BHJIHO, YTO HWXE MO TedeHHto peku oT Tepmesa no Hykyca
KaueCTBO aMyJIapbUHCKOW BOJIbI YXY/IIA€TCs, B HEM BO3PACTACT COJCPIKAHUE JIETKOPACTBOPUMBIX
HMOHOB U OMOTEHHBIX 3JIEMEHTOB. DTO CJIENyeT YYUTHIBATh IIPHU HUCIOJIB30BAHUM PEUYHOM BOJbI KaK
JUTSI TUTHEBBIX LIETIEH, TaK W JJisl OPOILIEHHUS CEIbCKOXO03HCTBEHHBIX KYIbTYP.
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Tabmuua 1. MI3MeHeHue kauecTBa BOABI 110 JUTMHE PeKU AMyJapbs

1K, r. Tepmes r. Hykyc
ITokazaTenp 3arpsi3HCHAS | MT/JT Cpennee | MakcumanbHoe | CpemnHee | MakcumaibHOe
Kucnopon 4-6 9,60 10,75 9,22 10,29
BIIK 3 2,06 5,80 1,49 3,37
A30T aMMOHHUHHBIH 0,30 0,03 0,14 0,02 0,05
A30T HUTpaTHBIA 0,60 0,80 1,94 0,52 0,97
A3OT HUTPUTHBIN 0,02 0,012 0,026 0,019 0,056
DeHobt 0,001 0,001 0,003 0,002 0,005
Hedrenpoaykrsr 0,05 0,07 0,31 0,06 0,14
B3Bemennblie BenecTBa - 123,20 395,00 259,5 732,00
CIIAB 0,10 0,01 0,01 0,01 0,02
Wowns! xenes3a 0,50 0,03 0,05 0,03 0,08
Munepanuzanus 1000 652 911 1025 1732
Munepanm3anisi ¥ XUMHUYECKHMHA COCTaB BOABI KPYMHBIX OPOCUTEIBHBIX KaHAJIOB,

PaCIIOIOKEHHBIX B HU30BBAX P. AMYJIapbsi, 3aBUCSAT B OCHOBHOM OT BOJHOT'O M COJIEBOTO pEeXHMa
camoii peku. [1o xumMuyeckoMy cOCTaBy BOJIbl UPPUTALMOHHBIX KAHAIOB OJM3KU K COCTABY PEUHBIX
BOJ ¥ TIOBTOPSIFOT T€ JK€ 3aKOHOMEPHOCTH. B Talbi1. 2 mpuBeIeHBI TaHHBIC 0 XMMHYECKOM COCTaBE U

MUHEpaJu3aluy BObI KpYMHBIX KaHanoB PecryOnuku Kapakanmakcras.

Ta6mumma 2. CpeTHEMHOTOJIETHH XUMHUUYECKHI COCTAaB BOJIbI OPOCHUTEINIbHBIX KaHaJIoB PecmyOmmku

Kapakannakcran (mr/m)

Hanmvenosanune | HCO3- S042- Cl- Ca2+ | Mg2+ | N++K+ Cymma
KaHaia MOHOB
Kbi3keTken 162 340 239 95 68 139 1043
Cyenmun 173 266 354 130 72 134 1129
lymanaii 165 436 245 73 43 263 1225
OpnaxoHUKUA3E 150 437 340 64 65 288 1644

N3 mannbIx Taba. 2 BUAHO, YTO B OPOCUTEIBHBIX KaHaIaX MO CPAaBHEHUIO C PEYHOU BOJOM
HaOMIOJaeTCsl HEKOTOpPOE TMOBBIIIEHUE MHUHEPAIM3AMA BOABI M €€ COJEHOCTH, BBI3BAHHOE
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YBEIUYCHUEM B HUX COJAEpX aHUA MOHOB xyopa. [lo xuMuueckoMmy cocTaBy OpOCUTENIbHas BOAa
MMEET BBIPAKCHHBIHN CYIIb(aTHO-XJIOPUIHBINA U HATPUCBO—KAIBIIUEBO-MAarHUCBBIN THII.

N3menenne o0bemMa W KauecTBa KOJUIEKTOPHO-APEHAXHBIX BOJ 3aBHCUT B OCHOBHOM OT
BOJHOCTH TO/a, CTETICHU 3aCOJICHHUS TMOYBOTPYHTOB, MHHEPAIW3AIMM TPYHTOBBIX BOJ, PEKHUMa
opomienusi u Jip. B ceBepHoii 30He PecnyOnuku KapakanmnakcTaH OCHOBHBIMH MarucTpaibHBIMU
koutekTopamu sBIsiOTCS KC-1, KC-3, KC-4 u KKC. B nHactosiiiee Bpemsi OOJNBIIMHCTBO ITHX
KOJUIEKTOPOB BIAJAI0T B MPPUTAIMOHHO-COpOCHBIE 0o3epa. B Tabn. 3 mpeacTaBieHbI CBEEHUS O
XUMHUYECKOM COCTaBE€ BOJBI MAaruCTPAIBHBIX KOJUIEKTOPOB.

Tabnuia 3. XuMHUYeCKHil COCTaB BOJIbI HEKOTOPHIX MAaruCTPAIbHBIX KOJUIEKTOPOB (MT/J1)

HaumenoBanue Cymma
HCO; | SO/ | CL | Ca* Mg®* | N+K*
KaHaJa HOHOB
KC-1 224 2189 2357 | 456 336 1620 7182
KC-3 244 1382 781 280 322 350 3359
KC-4 372 1440 1300 | 340 240 832 4524
KKC 254 1632 1243 | 180 396 780 4185

Kax BuiHO U3 pe/ICTaBICHHBIX JaHHBIX, XUMUYECKHM COCTaB KOJUIEKTOPHBIX BOJI JOBOJIHHO
OJIHOTHIICH: BOJBI UMEIOT MPEUMYIIECTBEHHO CYIh(aTHO-XJIOPUIHBIA COCTaB ¢ MpeodiajgaHueM
HaTPUEBBIX COJIEH.

Hcrounukom murtanus BomoemoB HOxxHoro [lpuapanbst sSBISIFOTCS p. AMyZapbs U OTH Ke
MarucTpanbHble KoJieKkTopa. M3 AMynapsu NUTaOTCSI B OCHOBHOM BOJOEMBI MpUaMyIapbHHCKON
30HBI, @ BOJOEMBI, PACIIOJIOKCHHBIE B JICBOOEPEIKHOW U IMPaBOOEPEIKHON YaCTSIX AETbTHl PEKH,
MUTAIOTCS U3 MAarMCTPAJIbHBIX KOJUIEKTOPOB. DKOJOTUYECKOE COCTOSIHUE ATHX BOJOEMOB HANPSMYIO
3aBUCHT OT U3MEHEHHSI SKOJIOTHYECKON CUTYallul B HICTOYHHUKE MMUTAHUS.

Onenka kadyectBa ruaposkocuctem IOxuoro Ilpuapanbs no cTeneHu ColeHOCTH BOABI JUIsS
TpPEeX pa3HBIX MO BOJHOCTH TOJOB IMMOKA3all0, YTO ATOT MOKA3aTellb B THIPOIKOCUCTEMAX ACIBTHI
peKH BapbHUpYyET B mpeaenax ot 4-ro (comonoBaras) a0 10-ro (coneHast) kinaccoB. B MHOroBo1HEBIE
TOJBI COJICHOCTh O3€p CHMXKAETCS, a B MAJIOBOJHBIC - TMOBBINIACTCS. B mpuamynapbHHCKUX
BOZIOEMAX COJICHOCTh camasi HM3Kas U cOOTBeTcTBYeT 4-6 knaccam. Cpenu npuamyIapbUHCKHX
BO/I0eEMOB MYWHAKCKHI 3aJMB OTIMYAETCS BBICOKOW COJICHOCTBHIO BOJBI, KOTOpas MOYTH BCerja
COOTBETCTBYET 6-My KJIacCy COJIEHOCTH, T.C. SIBIIIETCS YMEpPEHHO-coJioHoBaToW. B 03. Capribac
COJICHOCTh BOJBl MEHSETCS B 3aBUCHMOCTH OT BOJHOCTH TOJa M COOTBETCTBYeT 4-my (B
MHOTOBOJIHbIE TO/bl) WIH 5-My (B CpeHEe M MaJOBOJHBIE TOAbl) KjaccaM COJIEHOCTH, T.€. BOJA B
03epe U3MEHSETCS OT COJIOHOBATOM /10 CIab0COIOHOBATOM [4].

B o3epax Cymoune m KaparepeHb, KOTOpbBIE MHUTAIOTCS JIPEHANKHO-COPOCHBIMU BOJAMH
(KKC) ¢ opomaembIx mofieii, COJIEHOCTh BOABI BbicOKas. B karactpoduuecku mamoBognbie 2000-
2001 rr. muHepanmuzanus Boabl B 03. Cymoube moBbICWIAch 10 43,6 T/11, COJEHOCTH BOJIBI
cooTBeTcTBOBasa 10-My Kiaccy.

Takum 00pa3oM, yCTaHOBJIEHO, YTO KAYECTBO BOJIBI BOJIOEMOB JIENbTHI p. AMy1aphsl 3aBUCUT
OT BOJHOCTH Tojia. B MHOTOBOIHBIE TOJIBI BOJIa B BOAOEMaX OOBIYHO OMPECHSETCS, a B MAJIOBOAHbBIE
T'OJIbI COJICHOCTh MX BOJIBI YBEeJIMYMBaeTCs. Boja cTaHOBUTCS 00JIee COJICHON M MAJIOTIPUTOTHOU TSI
XO3SIICTBEHHOT'O BOJOIOJIb30BAHU.

Hcxons w3  BBIIEU3IOKEHHOTO BO3HHMKAeT HEOOXOAMMOCTbh JETAJIbHOTO HM3y4YeHUs
MPOOJIEMBI HCIIOJIB30BAHUS U OXpaHa BOJHBIX PECypCOB B HHU30BBSIX p. AMyIapbs U pa3padOTKu
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KOMILIEKCA MEPOIIPUATUH 10 onpeAeieHHI0 00beMa BOJIbI HYKHOIO KauecTBa, HEOOXOAUMOTO IS
CaHHUTAPHBIX TIOMYCKOB W TOAASP)KAaHWS HOPMATBHOM JKOJOTHYECKOH OOCTaHOBKH B Tpejaeiax
Pecrry6nuku KapakanmakcTas.
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VJIK: 631.8 +63

oocoorunc and MEnMoPALNK OPOLLAEMbIX 3EMETb
Y3BEKUCTAHA

AzumbaeB C.A., AnuneB K. X.
(Tamkentckuii ['ocygapcTBeHHbIN ArpapHbiil Y HUBEPCUTET)

B Hacrosmiee Bpems 0coOyi0 BaKHOCTb MPHOOPETAIOT BOMPOCH  KOMIIJIEKCHOTO
WCTIONIb30BAHUS CHIPbS W OTXOJIOB, OOBEJIMHEHUs YCWIMK psjia OTpACciei MPOMBIIIJIEHHOCTH U
X035IHCTBEHHO-CAMOCTOATENbHBIX NPEANPUATUN JIJIs1 MOBBILIEHUSA 3()(PEKTUBHOCTH MPOU3BO/ICTBA
Ha OCHOBE COBPEMEHHBIX BBICOKO3((EKTUBHBIX TEXHOJIOTUM.

OpnuM u3 Haubonee MHOTOTOHHAKHBIX OTXOJOB, OOpa3yIOLUIUMCS Ha XHUMHYECKUX
3aBojax pecnyOnuku, sBisgercs ¢ocdorurnc (PI) - 0TXOD CEPHOKHCIOTHOW IMepepadOTKH
dbochoputoB. ExerogHo B peciyOiivke co3/1aeTcsi OKOJIO 5 MJIH T, @ B OTBajaX HaKOIJIEHO OKOJIO
100 Man T @I, KoTOpBHIE 3aHMMAIOT OrPOMHBIE ILIOIIAJM IIOJIMBHBIX 3€MEJb U 3arpsi3HSIOT
OKpyXkarouryro cpeny. [ns ckmaagupoanus orBanoB PI' mpuxomutcs oruyxkaarh Oosbluiue
3eMeJIbHbIE IUIOLIaJM, HMHOT/Aa Jake BoO3ZeiibiBaeMble 3eMid. Jlaxxe npu HelTpamusauuu
npumeceid @I 1 mpaBUIBHOM €ro XpaHEHHM HAHOCUTCA Bpel OKpyKawouen cpeae. Bpennsie
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BEI[ECTBA M3-3a PACHbUICHUS ¥ BHIMBIBAHUS AaTMOC(HEPHBIMM  OCAJKAMU  3arps3HSIOT
aTMoc(epHBIil BO3AYX, MOI3EMHBIC U MOBEPXHOCTHBIC BOJBI, IIOYBEHHO-PACTHTEIHHBIA MOKPOB.
ITo mepe pas3BuUTHS TPOMBIIUICHHOCTH II0 TMPOU3BOJACTBY (ocdopcoaepkammx yaoOpeHuit
BOIIPOCHI uctoiab3oBanus OI' ctaHoBsATCS Bee 00Jiee akTyadIbHBIMH.

C 1986 . Ha xapakTepHbIX OYBaX Y30E€KUCTaHA MPOBOJSATCS OMbBITHI M0 UCTIOIB30BAHUIO
®I' xak menuopanTa. McciaenoBaHUSMHM YCTAHOBJIEHO, YTO Ha TSKEJIBIX [0 MEXaHUYECKOMY
coctaBy nouBax BHeceHne @I moxa moceBbl xjomuaTHUKA B KoaunuecTtBax 5; 10; 20; 30; 40; 50
T/Ta CHOCOOCTBYET YIYYIIGHHWIO BOJHO-(DM3MYECKHX CBOWCTB TOYBBI; MOBBIMIACT HX
NIPOU3BOIUTEIBHYIO CIIOCOOHOCTH; TIOJIOKHUTEIHHO BIUSET Ha COJEpKaHHE TMOJABUKHOTO
¢docdopa B nouBe; HOPMAIU3YET COACP)KAHME KaldblUs U CTAOMIM3UPYET KaJbLMEBBIA PEXKUM
OpOLIAEMBIX MOYB, YTO SBISETCS OAHUM U3 CYLIECTBEHHBIX (DaKTOPOB COXPAHEHUS MIOIOPOIUS.

CpenHea3suaTcKue TOYBBI - MaJOTYMYCHble UM OECCTPYKTYpHBIE, CKIOHHBI K
KOPKOOOpa30BaHUI0O W HE OTBEYAIOT KIACCHYECKUM MPEACTaBICHUSM O XOpolIed mouse.
Cozanue XOpONICH arperupoBaHHOCTH TIOYB B KOPHECOOMTAEMOM CllO€, HECOMHEHHO,
rapaHTUpyeT TOBBIIIEHUE UX TI0A0poaAUs, YQPEeKTUBHOCTD NEHCTBUS MUHEPAIBHBIX YI0OpEeHUH
U opolueHus. bosblioe 3HaueHHEe NMPUOOPETAIOT MEPONPHUSTHS, HalpaBICHHbIE Ha CO3jaHue
arpOHOMUYECKH LIEHHOW (BOJONPOYHOM M MOPUCTOM) CTPYKTYphl IMMO4YB, OOeCleYnBaroieit
ONTUMAJIBHOE [JIsl BO3JEJBIBAHUS pACTEHUH U YCTOWYMBOE BO BPEMEHH CJOKEHHE II0YB,
Omaromapsi 4eMy MOXHO TMOAJACPKUBATh HEOOXOAUMBIC TOYBEHHO-(DU3HUYECKHE YCIOBHA U
YIPaBJIATH MOYBEHHBIM KIIMMATOM.

JauHbIx 0 Bo3aeucTBuu DI Ha pacTeHus XJIONMYaTHHKAa HE UMEETCA. YUUTHIBAss 3TO, MBI
nzyuanu aeiicteue ®I' Ha ypokalHOCTh XJIOMYATHUKA U HAa COAEPXKAHUE B IIOYBE IOJABUIKHOIO
¢bochopa u kanpuus. [lomydyeHHble pe3ynbTaThl CBUJAETENbCTBYIOT O TOM, 4To BHeceHue @I ¢
OpraHUYECKUMH YIOOPEHUSIMHU B MOYBBI, HEIOCTATOUHO 00ECTIEUeHHBIC MOABMKHBIMU (hopMaMu
docdopa, criocoOCTByeT JydIIeMy TUTAHUIO PACTCHUH XjomJaTHuKa. OOBSICHACTCS 3TO TEM, YTO
Ha COJEpKaHHEe B TIOYBE YCBOSIEMbIX (opM (ochOopHOM KHUCIOTHI 3HAYUTEIHLHOE BIIHMSTHUE
OKa3bIBaeT KUCIOTHOCTh mouBbl. Tak, npu pH no 4,5 docdarsl B nouse HaXOAATCS B TPYAHO-
pactBopuMoil Qopme docharoB xeneza u amomunusa; npu pH 4,5-6,0 — B ¢opme
MOHO3aMelleHHOTo (ocdaTa Kalablus, JErko ycBauBaeMoro pacrenusimu; npu pH 7-8 - B hopme
Tpex3aMellleHHOTo (ocdara Kaaplus, TPyAHO pacCTBOPUMOIO U c1a00 yCBaUBAaE€MOTrO MOJIEBBIMU
KyJabTypamu; ¢ nopbimeHneM pH ot 8,5 mo 9,0 pacTBopuMOCTh M yCBamBaeMOCTh (ocdaTon
MOBBIMIACTCS, YTO CBSI3aHO C OOpa3OBaHHEM B 3aCOJICHHBIX TouBaX (hocharoB OJHOBAJICHTHBIX
kaTuoHoB (Na, K).

H3zyuenue noosusicnozco gpocghopa pocgozunca

W3yuenne mormomieHus (3akpemieHus) ¢ochopa mouBaMH  HEOOXOAUMO AN
CBOCBPEMCHHOTO PETYJHPOBaHHUS (POCPOPHOrO pekMMa IOYB, a TaKKe i OOOCHOBAHMSA
pa3paboTKU palHoOHaJIbHBIX MPUEMOB IpUMEHEHHUs (ochopHbIX ynoOpenuit. [lns uzydenus
3akperuieHus: pocpopa ®@I' B mousBax u neckax Obuin B3ATH 110 200 r 00pa31ioB, IPOCESHHBIX
yepe3 cuTo B 1 MM. Ilecok mpenBapuTesbHO ObLI TIATENBHO MPOMBIT BOJOM OT MUTATEIbHBIX
3JIEMEHTOB.

ITouBeHHBIE CyOCTpaThl HOMENIANH B KOPOOOUYKH, BHOCHIIM B HUX B pa3NU4HbIX 03ax @I,
TOIATENIHO MTEPEMEINNBAI U YBIAXHUIH 00pa3usl B npeaenax 60 % OT MoJIeBOH BIIATOEMKOCTH
MIpHU TemIeparype 20-22°C. Jo3et ®I' BHOCKIHUCEH B KOpobouku B konuuecTse 0; 0,5; 1;2; 3; 4 u
5 T B 4eThIpEXKpPaTHON MOBTOPHOCTU Kaxxaoro Bapuanta. Cpoku komnoctupoBanus — 1, 15, 30,
60 u 90 aueii. IToce okOHUaHUS KaXI0ro cpoka oOpa3lbl 00pabaThiBaIl TEMHU XKe crocodamu,
YTO W A0 3aKJAJKH OMBITA, U KOJOPUMETPUUECKUM CITOCOOOM OMpPENeIsuTH MOABMXHBIN docdop.

Pe3ynpTaThl aHanmu3oB MoKazanu ciuenyromee (tabmn.l). CopepxkaHue MTOJBHXKHOTO
docthopa B korTposbHOM BapmanTe (K) B mouBax koneOanoch B mpeaesax 36 MI/KT MOYBHI, C
HapacTaHueM BHOCHUMBIX 103 ®PI' konudecTBO €ro yBenMuMBaeTcs. YK€ 4epe3 CyTKH Mocie
BHeceHus B nouBy ®OI' HanbosbIiee KOJIMYECTBO MOABHKHOTO (pochopa BBISIBIEHO B BAPHAHTAX C
4 uS r ®I' Ha 200 r nmoussl. Ilo ucreuennn cpoka BHecenus Pl coxpepkaHue NOJABHUKHOIO
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¢dochopa B moyBax IOCTENEHHO yMEHbINAETCA. AHAJOTMYHO 3TOMYy BHeceHne @PI' B mecku
BBI3BIBAECT YBEJIMYEHUE COACPKAHMA B HUX MNOABMXKHOTO ¢ochopa. OmHako HEOOXOIUMO
OTMETHUTh, YTO MAKCUMYM 3aKperuieHus gocdopa B neckax gocturaercs k 30-My J1HIO, TOr1a Kak
B [10YBaX 3TOT MAKCUMYM HaOJI0JJaeTcs y’Ke B MEepBbIN JieHb 1ocie BHeceHust O

Tabnuua 1. Crenens 3akperienus pocdopa B moyBax u neckax (Mr/kr)

NeNe Bap | 1-i1 neHp | 15-i1 neHp | 30-i1 neHp | 60-i1 neHp | 90-i1 neHp
B nouBax
K 36,0 34,6 36,0 48,0 48,0
1 48,0 50,8 50,8 65,0 58,0
2 72,0 61,4 61,4 76,0 60,2
3 116,0 78,0 67,2 88,0 67,0
4 124,0 88,0 88,0 101,0 72,0
5 158,0 112,0 111,2 96,0 82,0
B neckax
K - 3,0 - - -
1 55,6 65,0 48,0 51,0 30,0
2 78,0 88,0 76,0 106,0 74,0
3 82,8 105,0 112,0 111,0 76,0
4 88,0 136,0 144,0 144,0 82,0
5 159,0 154,0 176,0 102,0 101,0
6 181,0 210,0 276,0 144,0 128,0

[Ipu cpaBHEHMHM NAaHHBIX BAPHAHTOB OIBITA C PA3JIMYHONW CTENEHBIO (HOCHOrHIICOBAHUS
ClelyeT OTMETHTh, YTO KOJIMYECTBO MOJABHUXKHOTO (hochopa B mouBax M MecCKax BO BCE CPOKHU
HaOMIOCHUN HAXOAUTHCS B MPSAMOW 3aBHCUMOCTH OT KOJIMYeCTBO BHeceHHOro ®I'. Uem BhImIe
noza @I, Tem Oonbmie KOIMYECTBO NOIABWXKHOTO (ochopa ¢dochopHOit  KHUCIOTHI
00Hapy>KMBAETCS B TIOYBE M MECKaX.

TakuM 00pa3oM, pe3yibTaThl MOJIEBBIX U Ja0OPATOPHBIX OMBITOB YOEXKAAIOT B TOM, YTO
BHeceHHe DI’ B MOUBY MOJIOKUTENBHO CKA3bIBAECTCSA HA COAECPIKAHUU MOABMXKHOTO ¢ocdopa, 9To
u otmevanoch becraepoii P.C. (1988 r.) u apyrumu aBTopamu.

H3yuenue usmenenus Kaibyus 6 no46ax npu 6HeceHuu 8 Hux gocgoeunca

Kanpuuii urpaer BaXHY[O poJib B MUTAHWU PACTECHUH, B CO3AAHWM OJIATOTMPHUSATHBIX IS
pacteHuil ¢Qusmueckux, (UINKO-XUMUYECKUX U Ouonormdeckux ycinoBuil. HMouer Ca
npeo0ajaT B NOYBEHHOM pacTBope. OOBIYHO pacTeHUs HE UCHBITHIBAIOT HejocTtaTka B Ca,
OJIHAKO MHOTHE ITOYBBI HY)KJAIOTCS B M3BECTKOBAHUU WJIM TMIICOBAHHMM B LIENAX YJIYULICHHUS HX
cBoiicTB. IlodTOMy mHpHM H3y4YeHHH 3aKpeIUICHHs TMOABMXXHOTO (ocdopa, obOpazyromerocs B
pesynbrare BHecenuss DI, Mbl Takxke ompenensui coaep:kanue oomeHHoro Ca. PesynbTaThi,
NpHUBEJICHHbIE B Ta0l.2, MOKa3bIBalOT, 4yTO npu BHeceHMH DI ero coaepxkaHue B MOYBaxX M
neckax ypenuuuBaercs. HambGonpmiee kosnnyectBo Ca 3akpemiisieTcss B NEpPBbIA JE€Hb, 3aTEM
oOMeHHBIH Ca 00HapyKUBAETCS B HEOOIBIINX KOJIMYECTBAX.

Ecnu comoctaBUTh pe3ysabTaThl aHAIM3a 00Pa3OB MOYB U IE€CKa, TO MOKHO BHAETh, YTO
IIpH OJHUX M TeX ke HopMax BHeceHHust @I konmnuecTBo Ca B mMOYBAaX B HECKOJBKO pa3 OoJbIIE,
YeM B IIeCKax, YTO MOXKHO OOBACHUTH pazioxkeHueM Ca B moyBax.

Takum o0pa3oM, HCCIEAOBAHUS MOKA3BIBAIOT, YTO CTAOMIM3AIUS KaJbIMEBOTO pPEXKUMA
OpoIlllaeMbIX NOYB IyTeM BHeceHus DI sBISETCS OJHUM M3 CYLIECTBEHHBIX (DAKTOPOB
COXPaHEHHSI UX IUIOAOPOIHS.

-128-



Ta6nm1a 2.W3menenue COACPIKaHUA ooMenHoro Ca B mo4yBax H IeCKax IIpHU BHCCCHUHU B HUX

¢docdorunca
Bapuant 1-1i nedp 15-i1 neusn 30-i1 neup 60-i neup
Mr/oke | % Mr/ax8 | % Mr/oxB | % Mr/axe | %
ITouBa
1 5,6 0,112 6.4 0,128 8,0 0,160 6.4 0,128
2 8,0 0,160 8,8 0,176 8,0 0,176 11,2 0,224
3 12,8 0,256 17,6 0,352 12,8 0,256 16,0 0,320
4 17,6 0,322 | 23,6 0,480 20,8 0,416 232 0,464
5 23,2 0,464 | 264 0,528 28,8 0,576 27,2 0,544
6 27,2 0,544 32,8 0,656 29.6 0,592 32,8 0,656
7 30,4 0,608 33,6 0,672 37,3 0,747 39,2 0,784
ITecox
1 2.4 0,048 2.4 0,048 4,53 0,090 4.8 0,096
2 2.4 0,048 5,6 0,112 7,20 0,144 7,6 0,182
3 6,4 0,128 7,6 0,152 7,20 0,144 8,8 0,176
4 11,2 0,224 8,0 0,160 8,80 0,176 11,2 0,224
5 16,0 0,320 9,6 0,192 12,00 0,240 16,8 0,366
6 20,8 0,416 11,2 0,224 16,00 0,320 20,8 0,416
7 24,8 0,496 16,0 0,320 16,80 0,366 27,2 0,544

Bausnue snecenus gpocgpocunca na pocm, pazsumue u yporcaiHoCms X10N4aAMHUKA

BaxxHbIM mokazaTenieM 0Jaronoyiyyusi BOAHOTO U MUTATEIBHOTO PEXXUMOB MOYB SIBISETCA
camo pactenue. [loaToMy ¢ MOMEHTa MOSBICHHUS BCXOJOB MBI TMPOBENH (HEHOTOTHUSCKHUE
HaOII0JIeHUs 3a POCTOM, PAa3BUTHEM M YPOKaMHOCTHIO XJIOMYaTHUKA MO (azaM €ro pa3BUTHA.
OHu moKa3zaiy, 4TO B T€YCHHUE ABYX JIET MO TAKUM IMOKa3aTessiM, KaK BBICOTA TTIABHOTO CTEOs,
KOJINYECTBO OyTOHOB, IIBETKOB M HA0OP KOPOOOUEK, B JIyUIlleM COCTOSIHUH ObUIH PacTeHHs, IJe B
nouBy BHocwiics @I B Hopme 20, 40, u 50 1/ra.

B mepBom romy HaGmromeHuit BO Bcex BapuaHTax ¢ BHeceHueM ®I' Ha matel 1 wrions u
1 aBrycta OTMEYEHO yBEIWYCHUE BBICOTHI TJABHOTO CTEOJS pacTeHHWH XjomuaTHUKa. Pactenus
Ha rmouyBax 0e3 BHeceHus DI’ B 3TH ke MaThl pa3BUTHS UMENIH BHICOTY cTeOns Ha 12,5 u 0,8 cm
HIKe. BOo BTOpOM TOIy 3TOT MOKa3aTeldb BO BCEX BapHaHTaX ObUI BBINIE MO CPAaBHEHHUIO C
KoHTpoJieM: Ha 1 utons - ot 4,3 no 3,5 cm; Ha 1 aBrycra - ot 5,6 10 0,1 cM. Poct pacTenuii 6but
PaBHOMEPHBIM Ha BCEM MPOTSHKEHUU BETETAIlMH U MTPOXOAMII 00Jie€ MHTEHCUBHO BO 2-M TOAY.

[To HaGopy OyTOHOB, IIBETKOB U KOPOOOYEK PACTEHHUS BCEX BaApPHAHTOB OIBITA B TCUCHUE
JBYX JIET TPEBBIIIATN KOHTPOJBHBIA BapuUaHT. DTO OCOOEHHO OTYETIIMBO BUIHO MO HabOpy
KopoOouek B Bapuanrtax, rae @I BHocwmiics B mouBy B HopMme 20; 40 u 50 1/ra: B mepBoM roay
Hac4YuThIBaioCch 6,9; 7,8; 7,5 xopobOouek, a BO BTopoM - 5,4; 6,0; 5,3 xopobouexk.

Cpenusis Mmacca OJTHON KOPOOOUYKH XJIOMKA-ChIPIIa BO BCE TOJBI UCCIEAOBAHUN BO MHOTHX
ciyuasx mpessimana kKoHTpoab Ha 0,2-0,1r. CiaexpoBatenbHO, IprOaBKa ypoxasi BO BTOPOM Toy
Obla TakkKe 0oxablne U cocTaBmia coorBeTcTBerno 0,3; 0.4; 0,9; 3,9; 2,9 u 3,4 u/ra.
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VJIK 627.157

K OLEHKE TPAHCIOPTA PEYHbIX HAHOCOB
B TPYBOINMPOBOAAX

ApugxanoB A., Mnxomos X., Huzamyraunos /I., Paxumos K.
(TUM)

B mnocnenHue rogel B CBSI3M C Pa3BUTHEM CTPOMTENBCTBA HACOCHBIX CTAHIUWA U
BHCJIPCHUEM COBPEMCHHBIX CIIOCOOOB TOJIMBA CEIbX03yTroauil (KarmeabHOe OPOIICHNE) BO3HUKIIA
HEOOXOAMMOCTh B HCCIEIOBAHUAX 3aKOHOMEPHOCTH TEUYEHHS MOTOKA C PEYHBIMU HAHOCAMH B
TpyOomnpoBoaax. Takue UcCCIe0BaHUSI MTPUOOPETAIOT O0COOYIO0 aKTYyaJIbHOCTh B CBSI3U C POCTOM
MaIlllMHHON BOJONOAAYH.

B manHOIi paboTe uccienyercs IBIKCHUE B TPYOOIPoBOIax ABYX(a3HOT0 MOTOKA BOIBI C
pEYHBIMH HAaHOCAMU U 0€3 HUX .

PaccmorpuM jaBmkeHWEe JBYX(a3HOTO IOTOKA B TOPHU3OHTAIBHOW ITWIIMHAPHYSCKOM
TpyOe. B 93ToM cnydae ypaBHeHMs JABWXKEHUS JBYX(Pa3HBIX Cpea B IMIMHAPUYECKHUX
KoOopJMHaTax OynyT umets Buf [1, 2]:

du dp O 2 . ou 1 0 1 ou
— L =—f —+—{f (——pu,dvU+2u —)} +—— ——+
P, " ar{fn( 3 HdivU + 240, = )} ra¢{ﬂun(r ”
ou,, u 0 ou,_ Ou 24, . Ou, 10u
+ﬂ_ﬂ 4 nz 4 nr + n nro__ ng
onr r )} Oz Ut or 0Oz )} r A or r O
_uﬂr)+K”(u2 _un)+an1r
r ” (1
du op O 2 ou
== f, =+ —f, (- u,divU +2 )Y 4
P e U e Ho )
0 ou ou 1 0 ou,,
+ — )+ —— +
ar{fnun( . . )} ] a(D{fnﬂn( .

R L L S G R S cl
r 0@ r or 0z ~
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d 1%
p e = LBy L2 g 2 iU+ 2,

dt r Or r@ 8(0
”’))}+—{fﬂn(— 8r ¢)}+—{fﬂn( ¢+
8u u
o Gy 2 p L ‘3” o o)L K (uy —u,)+ p,F,
r op gp or v -
rue F, nr,F n(paF - TPOEKIIMM MACCOBBIX CHJ (37eCh WM B JNalbHeWmeM mpu n=1

paccmaTtpuBaeTcs nepBas ¢asa, mpu n=2 - propas ¢asa).

[IpeanonaraeM, 4To ABMIKEHUE - YCTAHOBUBIIIEECS, BXOJSIINE B COCTAB CMECU TBEPJIbIC
YaCTHUIBI - OJMHAKOBHI MO MJIOTHOCTU U ABIAIOTCS QyHKIued oT r (0 <r < R) u ¢ (0<o<27).
[Tpu 3TOM cunMTaeM, 4TO KOMIOHEHTHI CKOPOCTEH YIOBIIETBOPSIOT YCIOBUSIM:

l. unr = ung=0
2. unz =un (n=1,2), 3 2)

T.e. JBHXXEHUE TIOTOKAa MPUHITO OJHOMEpPHbIM. /[l 53Toro ciydass ypaBHEHHE
HEPa3pPBIBHOCTH UMEET BU/I:

dlp,u,) _,
4, dz

rane p,-upruBEeACHHAsA IIJIOTHOCTH (1)3.3, KOTOpas ABJIACTCA (bYHKHHCﬁ OTTH Q.

5. (3)

M

Ucxons u3 ycnosust 0, = CONSt u moactasiss 5Ty BeJauuuny B (3), uMeeM:

d
) 7. (@)
6. dz

Torna ¢ yuetom 3aBucumocteil (2) u (4) nuddepeHnuanbHoe ypaBHEHHE B3aUMOIIPOHHU-
Karollero ABWKeHUs AByx(pa3Hoi cmecu (1) mpumer BUI:

dp _u, d du, ) H, d du,

T ’/fn +K(u2/n _D

S
S5

“dz r dr dr r? de\”" do

nd_p:O’ >
dr (5)
dp
£ -,

fn d

rae K — koaddurnuent Bzanmoaeictsus ¢das;

M, — KOdPPULHUEHT BA3KOCTH (a3.
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W3 nByX mocneaHuX ypaBHEHHUH CIELYyET:

d d
L_o, L-o 9.  (6)
dr do

OTCIOJIa nMEEM, 4YTO B IIHJ'IHHJIpH‘IGCKOfI CUCTCMC KOOpJAHMHAT IIeperald AaBJICHUSA
SABJIACTCA (1)YHKLII/I€I‘;I TOJIBKO KOOPAUHATHI Z U HE 3aBUCUT OT KOOPAUHAT I U (.

K nmuddepennmanbabiM ypaBHEHUAM IBUXEHUS (5) 100aBUM ypaBHEHHUE OaslaHca:
10. fl+f2=1, 1. ()

rJIc pacupelelieHne KOHIGHTpaluu BTOpou ¢asel f; ompenensercs mo ¢opmyne [3],
IPaHUYHbBIC YCIOBUS MPWIHIAHUS IpU T = R :

12.  u=0,u=0, 13.  (8)

a yCJIOBHE CHMMETPUYHOCTH IO BEPTUKAIBHOU OCH (Y), T.€. MPH (|)=9O0 u (p=2700, - 10
bopmye:

du
—==0; —>=0 15, (9)

14, 49 do

OtmeTnM, 4TO B mnpemiokeHHOH wmonenu (1)-(5) yuuTbIBaeTCs HEPaBHOMEPHOCTH
pacnpeesieHus KOHIIEHTpaIMU 10 TIyOuHe MoToka (BBUIY 4ero KodGdUIIMEeHT B3auMOICHCTBHS
K umeer mepeMeHHYI0 BEIWYHMHY), TOIJIa KaKk B paHee BBIIIOJHEHHBIX paboTaXx B OCHOBHOM
paccMaTpuBalioCh PaBHOMEpPHOE paclpefeieHue KOHLEHTpAalUh, W HUCXOId U3 DITOro
KO3((HULIHEHT B3aUMOJEUCTBUS NPUHUMAJICS B KadyecTBE INOCTOSHHOW BenmuumHbl. Ho Takoe
pelieHue 3ajlayd He MOKET MOJIHOCThIO XapaKTepHU30BaTh MPUPOY ABYX(a3HOM KUJIKOCTH, T.K.
KOHIIEHTpalMsg BTOPOHM (a3bl pacmpeerneHa Mo riIyOMHe MoToka HepaBHOMEpHO. [losTomy B
naHHo pabore K paccmaTpuBaeTcs Kak HelduHEWHas (QYHKOMS OT  pachpeieseHUus
KOHIIEHTPALMU BTOPOH (ha3sl, T.e. koaPHUIHEeHT B3auMoieicTBUS (pa3 IPUHUMACTCS B BHJIE:

16. KZKIfVB, 7. (10)
rae K -xos¢dunmesT nponopuuoHatsHOCTH.

TakuM o0pazom, A UCCIIEOBAHUS JABMXKEHUS NBYX(a3HOTro MOTOKAa UMEEM 3aMKHYTYIO
cucremy ypaHenuit (5), (7) - (10). PemieHue cucTteMbl ypaBHEHUN IOJIYUYEHO YHUCIECHHBIM
METOJOM.

AHanu3 pe3yNbTaToB IMOKA3bIBACT, YTO MJS JIBMKCHHS ABYX(a3HOW >KUIKOCTH Pa3HBIX
apaMeTpoB HHEPAaBHOMEDHO pACHpENCICHHOM IO CEYEHUI0 IIOTOKAa KOHIICHTpAaLMEeH 10
FOPU30HTAIIBHOMY LWJIMHAPUYECKOMY TPYOOIPOBOAY XapaKTEPHBIM SIBJISETCS HECUMMETPUYHBIN
npopunas ckopocTtei (a3 OTHOCUTENbHO TOPU3OHTAIBHOM IUIOCKOCTH, MPOXOIALIUN IO OCH
TpyOoOIpoBoIa.

W3 ananusa npoduist cKopocTel BUAHO, UTO JUHAMHUYECKAs: OCh MOTOKA HE COBHAAAET C
OCBIO TPyOOIIPOBOAA, KaK 3TO UMEET MEeCTO B ofHO(a3zHOoM moToke. [lonmoxeHne MakCuMalIbHON
CKOPOCTH JBYX(a3HOT0 MOTOKA CABUHYTO BBEPX OTHOCHUTEIBHO OCH TPyOONpOBOJa, a B HUKHEH
YacTH TIOTOKa MOSBISETCS AedopManus SMIOPbl CKOPOCTEH. ACUMMETpHUS B paclpe/eeHUN
IPOJOJBHBIX CKOPOCTEH BbI3BaHA HEPABHOMEPHBIM PACIpeAe]eHUEM KOHLEHTPALMK 10 ri1yOuHe
noToka. Ilpy yBeIMYeHWH KOHILIEHTPAIMH BTOPOIl — TBEPJOH - (a3bl OCHOBHAs Macca TBEPJBIX
YacTHUIl CTPEMHUTCS ABUIAThCS y JHA IOTOKAa, OOyClaBiuBas 3TUM OOJBIIOE CONPOTHBIICHUE
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HIDKHUX CJIO€B. BceieacTBHe 3TOro B HUKHHMX CJOSIX MPOUCXOJUT TOPMOKEHUE IBUKEHHS, U
MPHUIOHHAS CKOPOCTh YMEHBIIACTCS. ACUMMETPUIHBIA MPOMUIL CKOPOCTEH SIPKO BBIPAXKEH TPH
MajbIX 3HAaYCHUSX Tepenaga nasieHus. C yBelWueHUEM IMepernaja JaBieHUs aedopmarus B
HIDKHEH 4YacTu MpOo(uiIsi CKOPOCTEH CTIaXKMBAETCS, U HECUMMETPHUUYHBIA MPOGUIb CKOPOCTEH
CTpeMUTCs K napabonudeckoit popme, Kak y oqHOPa3HOM KUIKOCTH.

YucnieHHbIe pe3yJIbTAaThl MOKA3bIBAIOT, YTO FOPU3O0HTAIBHBIE XOPIbl AMIOP MPOIOIbHBIX
CKOpPOCTEM MO CEUYEHHIO MOTOKAa SIBJISIOTCS CHUMMETPUYHBIMH OTHOCUTEIBHO BEPTUKAIBHOIO
JaMeTpa.

JIJist TpOBEPKYU MOJTYYEHHBIX JaHHBIX Mpoduiield cCKOpocTel pacueTHbIE BEIIMYUHBI OBLIN
COTIOCTAaBJICHBI C U3MEPEeHHBIMU. COTIOCTABIICHUE MMOKA3BIBAET, UTO PE3YyJIHTATHI C MepeMeHHbIM K
Oonee yIOBJIETBOPUTENBHO COIJIACYIOTCS C OJKCIIepUMEHTalbHbIMU JOaHHbIMU H.A.Cununa,
M.A.JlemeHnTheBa Mo cpaBHEeHUIO ¢ K=const (pUCYHOK).

Takum o0pa3oM, pe3ynbTaThl UCCIAEAOBAHUN MO3BOJIUIN YCTAHOBUTH, YTO MPU OMUCAHUU
MpUPOIbl  IBYX(ha3HOTO TYpOYJEHTHOTO TIOTOKA C HEPAaBHOMEPHBIM paclpeeicHueM
KOHIIGHTpalluu BTOpOH (ha3pl, HEOOXOIMMO YYHTHIBATH B3auMojeicTBUE (a3 U xapakrep
pacnpeiesieHus peYHbIX HAHOCOB 10 TJIyOHWHE MOTOKA.

(]

b ——

-1
Puc.1. ConocraBnenue ckopocteid (a3, onpeaeneHHbIX pacCUeTHBIM (CIUIONTHAS JIUHUS) U
SKCIEPUMEHTAIBHBIM (IITPUXOBAs JUHUS) criocobamu: 1-Hecymas ¢asza, 2- TBepaas ¢asa.
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YAK 631.15:33

MIATHOMY BOAOMNOJIb3OBAHUIO - KAMECTBEHHOE
KAOACTPOBOE OBECINEYEHUE

baszapos A.K.
(TamkeHTCKUM MHCTUTYT UPPUTALUU U MEITHOPALIMH)

BHenpenue phIHOUHBIX HOPUHUUIOB B CEJIBCKOXO3SMCTBEHHOE BOJOMNOJIb30BAHUE
IpeaycMaTpuBaeT BBEICHHME IUIATEXKEHW 3a OPOCUTEIBHYIO BOJbBl Kak IMPUPOJHOrO pecypca u
TPAHCIOPTHUPOBKY €€ OT HCTOYHHUKOB K MecTy mnotpebneHus. llenbro BBeneHus miaaTexen
SBJISIETCS 00EeCIeYeHUE PAllMOHAIBHOTO HMCIOJIb30BAHUS BOJbI, KOMIIEHCALUS XO3SHCTBYIOIIUM
cyObeKTaM 3aTpaT Ha TPaHCIOPTUPOBKY BOJBI, BKIIOYAs 3aTpaThl Ha Mojjep:kaHue padodero
COCTOSIHMSI UPPUTAllMOHHOW CETH, a TaKXKe CTUMYJIMpOBaHHE 3(P(PEKTHBHOTO HCIIOIb30BAHUS
BOJIbl IEXKAHCKUMHU, (PEPMEPCKUMU U IHUPKATHBIMU XO3HCTBAMU.

Beenenue miaTtexeidl 3a BOJONOJb30BaHUE TpeOyeT: IOCTOBEPHOrO yuera Iuomajen
OpOILAEeMbIX 3€MeNb M IUIOLIaJed MOJ HUPPUTALMOHHON CEThIO; CTPOrOro ydera MOTpPeOJIeHUs
BOJIbI KaXK/IbIM I10JIb30BATENIEM; YCTAHOBJICHHS JOCTOBEPHBIX MOJUBHBIX U OPOCUTEIBHBIX HOPM
B 3aBUCHMOCTH OT [IOYBEHHO-KIIMMAaTHYECKUX YCJIOBUH U BHUIOB CEIHCKOXO3SHCTBEHHBIX
KyJIbTYp; YCTAHOBJICHHS CTOMMOCTH CIMHHUIBI 00beMa (M’) TOTMBHON BOJB KaK MPHPOIHOTO
pecypca M CTOMMOCTH €ro TPAaHCIOPTUPOBKU. [l 3TOro HEOOXOAMMO COOTBETCTBYHOILEE
KajgacTpoBoe uHpopManmoHHoe obecrneuenue. Ilpu sToM Tpebyercs HE TOJIBKO BOJHO-
KaJacTpoBasi, HO U 3€MeJIbHO-KaJacTpoBas MH(pOpMalMsl, TO €CTh IMJaTHOE BOJOMOJb30BaHUE
MPEeIBSBISACT COOTBETCTBYIOIIME TPEOOBAaHUS OJHOBPEMEHHO K BOJAHOMY M 3E€MEIHHOMY
KaJlacTpam.

Cucrema BOJIONIOJIB30BAHUSI CTpPaHbl IMpejAcTaBiasier co0ol  4-X-ypOBHEBYIO
MIPOU3BOJCTBEHHO-TEPPUTOPUANBbHYI0 CTPYKTYpY: MCBX (unu otpacnp xozsiictBa) — BYUC
(baccelinoBBIC yrpaBiIeHUsI HppUralmoHHBIX cucTeM) — ABII (accommanuu Bogomonp30BaTeiei)
— MepBUYHBIE BOJIOMOJIb30BATENN (MU X034icTBa). B3anMopacdeTsl 3a BOJIOMOJIB30BAHUE U UX
MOPSIAOK  JOJDKHBI  OCYILECTBIISITECA B COOTBETCTBUM € JIAaHHOW CTPYKTYpOH, IO3TOMY
HeoOxoaMMa KajacTpoBas HMHQpOpMAaIMs HE TOJILKO O I[EePBUYHBIX BOJOIMOJB30BATENSIX |
3€MJIETIOIb30BATENAX, HO U 000 BCEX CTPYKTYPHBIX MOAPA3AEIECHUSAX.

Ha Boicmiem ypoBHe cucTeMbl Bojomosb3oBaHus — MCBX — yueTHble
OIICHOYHBIE KaJacTpOBBIE [aHHBIC JTOJDKHBI BKJIIOYATh: KOJIMYECTBO M CTPYKTYPY HCTOUYHHKOB
OpOCUTENBLHON BOJBI (pEKH, BOAOXPaHWIHINIA); OOBEM OPOCUTENIHHOM BOJABI B IIEJIOM M IO BCEM
MUCTOYHUKAM OTIENbHO (TOJOBOW 3amac); HeoOXOAWMBIH O0BEM MONMBHOW BOIBI 1O CTpaHE
(moTpeGHOCTH); KauyecTBO IMOJHMBHOM BOJbI (MEXaHMYECKMH M XUMHUYECKMIl cocTaB) — Oaii
O6onutera Boabl (BbB) no kaxxaomMy MCTOUYHMKY; HOPMATUBHYIO CTOMMOCTh | M OPOCHUTEIIbHOU
BOAbl ¢ ydeToM bDbB; skcmimkanuio opomaemelX 3€Menb IO CTPaHe; IUIOAAb 3€MENb MOJ
TUApOTeXHUYECKUMHU coopyxkeHusmu (I'TC — BomoxpaHwiIHIIa, IIIOTHHEI, BOJ03a00pHl U3 peEK,
HAaCOCHBIE CTaHIMM), Haxoasmumucs B BegeHun MCBX; crtaBky Hamora s 3eMeIbHBIX
yuactkoB ['TC.

Ha yposHe BYUC HeoOXxomuMmbl cienyromue JaHHbIE: IUIOMIAJH OPOLIAEMbIX
3eMeNb U CTPYKTypa YTroAuil, «IOABELIEHHBIX» K KOHKPETHOM MppPUTallMOHHON cucTeMme; olmas
MPOTSHKEHHOCTh HPPHUTALIMIOHHOW CETH W OTHEIbHBIX COCTABIISIIONIMX €€ 3BEHBEB; OO0LIas
TIJI0IA/Ib 3€MENbHBIX YYaCTKOB O] HPPUTALIMOHHON CETBHIO U OTAEIbHBIMU €€ 3BEHbAMHM; CTaBKa
3eMeJIbHOTO Hajlora 3a 3eMeJIbHble YYacTKU MOJ UPPUTAIIMOHHOM CeThI0; KOJIUYECTBO MOJUBHOMN
BO/Ibl, TPAHCIIOPTUPYEMOE UPPUTALMOHHOM CETBIO B 11€JIOM U B pa3pe3e €€ OTJAEIbHbIX 3BEHbEB B
TeYeHue roja, @O MecdluaMm, JeKaaaM, eXeIHEBHO; KOd(QPUIMEHT, YyUYUTHIBAIOIINN
MeCTONoNIOKeHHe Accoruanuii Bogonois3zoBateneil (ABII), 3akpenieHHbIX («IIOBEIICHHBIX))
3a KoHKpeTHbIM bYUC, oTHOCUTENbHO MCTOYHMKA BOJBI, U3 KOTOPOrO0 OHA TPAaHCHOPTUPYETCS;
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cpenmne 1o BYVC m31epKKn Ha TPaHCIOPTHPOBKY TpeGyeMoro o6beMa Bobl (CyM 3a M’ XKM) U

muddepeHpoBaHHble U3AepKKU s Kaxaoit ABII (¢ yyeTom ee MeCTONONIOKEHUS); CpeaHss
nmo BYUC croumocTh TpaHCHIOPTUPOBKH TpeOyeMoro oObemMa BOABI (CyM 3a M3><KM) 151
nuddepeHupoBaHHas €€ CTOUMOCTD i Kaxkao ABII (c yueToM ee MECTOMONOXKEHUS). YUETy
TaK)Ke MOJJIEKAT MOTEPU IOJMBHOM BOJBI IIPU €€ TPAaHCHOPTUPOBKE 10 MPPUTALMOHHON ceTH,
YTO HEOOXOAMMO JUIsl PAacyeTOB MX CTOMMOCTHU M OMNpEAENIeHHS CyObheKTa, Ha CYeT KOTOPOro
CJIelyeT OTHOCUTH JaHHbIE MOTEPHU.

Ha yposue ABII HeoOxoauma ciemayromas uHGOpMaNus: IJIOMAAbL U CTPYKTypa
opomaeMbIX 3eMelb B 1enoM no ABII; konnuecTBO U CTpyKTypa BOAOIOIB30BATENIEH 110 BUAAM
3€MJICNIONB30BAaHMS;  IUIOIIAJb M  CTPYKTypa  OpOIIA€MBIX  3€Melb  KaXI0ro U3
BOJIONOJIb30BATENEH; IJIAHOBBIA 00beM (IuMuUT) Boaomorpebiienus mno ABII u kaxgomy
BOJIOTIOJIb30BATENIO0 (C YYETOM MOTEPh BOJABI B CE€TH); PAKTUYECKOE KOJIMYECTBO MOJIUBHOU BOMbI,
nonyyaemoit ABIT or BYUC B nenom 3a roj, mo Mecsiam, AeKaaaM, eXeTHEBHO; (HaKTUIECKOe
KOJIMYECTBO MOJMBHOU BOJBI, IpeaocTaBisieMoe ABII kaxkaomMy BOAOMOJIB30BaTENIO (32 TOM, MO
MecsIam, JeKaaaM, €XEIHEBHO); IUIOMaab U MPOTSHKEHHOCTh opocuTenbHOM cetu ABII, He
3aKperuieHHas 3a NePBUYHBIMHU BOJOMOIB30BaTEIIMU (3€MIICTIONB30BaTENSIMU ); CTaBKa HaJjlora 3a
3eEMIII0 110J] opocuTeNnbHOM ceTbio ABII; norepu nosmBHONM BOoAbl B opocuTenbHoi cetun ABII;
cpennue no ABII n quddepeHnrpoBaHHbe U3AEPKKHA 32 TPAHCIIOPTUPOBKY MOJUBHON BOJBI OT
rpanunbl ABIT kK y4acTKy KaKAOro BOJONOJB30BaTENsl (C YYETOM HMX MECTOIOJIOKEHHUS);
cpenusst mo ABIT u nuddepeHmpoBaHHbie CTOMMOCTH TPAHCIIOPTUPOBKHU TMOJMBHON BOJBI (CyM
38 MOXKM) OT rpanunbl ABIT Kk ydacTKy KaXXIOro BOJOIMOJIB30BaTENs (C y4YETOM UX
MecTonoyiokenus); obmee mo ABII m auddepeHunpoBaHHOE KOTUYECTBO OMOTHUTEIHHOMN
IIOJINBHOM BOJIbI, 3alpalllUBa€MOE OTJEIbHBIMU BOJAOIOJIB30BATENISIMU CBEPX YCTaHOBJIEHHOIO
JINMUTA; JOTOBOPHAS II€HA Ha JIOMOJHUTENbHYIO NOJIUBHYI BOAY M JIOTOBOPHAasl CTOMMOCTh €€
TPAHCIOPTHPOBKM OT HCTOYHHKA K MeCTy mnorpebieHus; obmuid no ABII wu
mudpepeHIPOBAHHBIA U3JIUIIEK 00beMa MOJUBHOW BOJABI MO OTHOIICHHIO K YCTAHOBICHHOMY
JTUMUTY, OOpa3yIOIMHCA B XO3SHUCTBE BCIEJACTBHE €€ pALUOHAIBHOTO MHCIONb30BAaHUSA U
BO3BpAIllaMblii OTAEJIbHBIMH BOJIOINOJIL30BATENIMH; JOTOBOPHAs IleHAa Ha EeAMHHUIy o0bema
COKOHOMJIEHHOH BOJIBI.

Ha ypoBHe mepBHUYHBIX BOJIONOJIB30BaTENICH (3€MJICTIONB30BaTENCH) HE0OXoanumMa
cienylomas kagactpoBas MHGopManus: o0Ias IIom@aab U CTPYKTypa OpOIIAeMBIX 3eMejb, B
TOM YHCJIE TOJT OPOCHUTEIBHON CETHhIO; MOYBEHHAs KapTa XO3SICTBa; OONIMU MO XO3SMCTBY H
muddepeHIMpoBaHHbIe 10 TUNaM Mo4Bbl Oayuibl 6onuTeTa (BBII); ycTaHOBIEeHHBIE MONMBHBIC
HOPMBI C YYETOM MOYBEHHO-KIMMATHYECKUX YCIOBUN U BUJOB CEIbCKOXO03UCTBEHHBIX KYJIbTYP;
CTPYKTypa IOCEBHBIX IUIOMIaJeii; 000CHOBaHHBIH 00beM BoJONOTpeOIeHHs (YCTaHOBJICHHBIN
JUMHT) B TEKyIIeM ToAy H auddepeHnuanus ero mo CpokaM IOJadd BOJbI; Oaynn OoHMTETa
nonuBHOM Bonbl (BbB); dakTuueckoe KoaM4ecTBO BOJIBI, MPEAOCTABICHHOE BOJOMOIb30BATENIO;
HOpPMAaTHBHAas CTOMMOCTH BCEW IIOIIAJM OPOLIAEMBIX 3€Mejb; HOPMAaTHUBHAs CTOMMOCTb BCETO
o0beMa OpOCHUTENbHOW BOJBI KaK MPHUPOJHOTO pecypca; CTOMMOCTh IMOJadyH BOJBI, BKIIOYAs
TPaHCHIOPTUPOBKY 10 wuppurannoHHbiM cetasM BYUC u ABII; B0o3MOXHOE KOJIMYECTBO
JOTIOJTHUTENILHOM (CBEPX YCTAHOBJIEHHOTO JTMMHUTA) BOJIbI, UCIIPAIIMBAEMOE BOJIONIOJIb30BATEIIEM;
JIOTOBOpHasi I1l€Ha Ha e€JuHUIly oO0beMa JONIOJHUTEIbHOH BOABI U CTOUMOCTH €ro
TPAHCHOPTUPOBKH; BO3MOKHOE KOJIMYECTBO MOJMUBHOM BOJBI, pealn3yeMO€ BOJOIOIb30BaTEIEM
KaK M3JMIIEK (0 OTHOWICHUIO K YCTAaHOBICHHOMY JIIMHTY) B pe3yJbTaTe €€ 3(PQPEeKTUBHOTO
WCIIOJB30BaHUSI B XO3SKCTBE; NOTOBOpHAs II€HAa Ha pealu3yeMblii BOJOIOJIb30BaTElIeM O0BheM
u3nuirHer Bojibl ABII.

AHanu3 NEpPeYUCIEHHbIX KaJacTPOBBIX CBEAEHHUM IOKA3bIBAET, 4YTO IUJIATHOE
BOJIOIIOJIB30BAaHUE TPEIBSIBISET JOCTATOYHO BBICOKME TpeOOBaHMS K HWH(GOPMALMOHHOMY
00ecreueHnI0 U MPEXKIe BCEro K pasHOOOpa3Hui0 U JTOCTOBEPHOCTH IaHHBIX. Bo-mepBBIX, 3TO
KacaeTcs y4eTHOH M OIEeHOYHOW MH(pOpMalMu BOJHOTO KagacTpa. Ha Bcex ypOBHSIX CHCTEMBI
BOJIOTIOJIb30BaHUSI HEOOXOIUM JOCTOBEPHBIA yUEeT KOJIMYECTBAa U KauecTBa OPOCUTEIHLHON BOJBI
Ha OCHOBAHUU CIEAYIOIIMUX, BaXXHBIX JUISI BHEAPEHUS DPBIHOYHBIX IPUHIMIIOB IIOKa3aTelei:
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uMerolerocss 00beMa OpoCUTENbHOM BOJIbI B MCTOYHHMKAX (3aMachl IO CTPaHe); yCTAaHOBIEHHBIX
auMuTOB Bojomnoisib3oBanus (mo BYUC, ABII, Bomomoip3oBarensM); OajnaHca 3amacoB H
noTpediIeHns: BObI; BO3MOXHBIX JOIMOJHUTEIBHBIX HIIM COKPAIEHHBIX (OTHOCUTENIBHO JINMHUTOB)
00bEMOB  BOJIONOJIB30BaHMUS (B TEKYyUIEM TOJy); MOTE€Pb BOJIbI B UPPUTrallUOHHOW CETH.
OueHouHass uWHpOpMaLMs JOJKHA BKJIOYATh [OKA3aTeNM CTOMMOCTH €IuMHUIBI o0bema
OpOCHUTENIBLHOM BOJIBI Kak pecypca, uzaepxek no noajaepxkanuto ['TC u uppuranmonnoit cetu (un
COOpYXXEHHIl Ha HeW) B JEHCTBYIOIIEM COCTOSHMM, CTOMMOCTU TPAHCIOPTUPOBKHU MOJHUBHON
BOJIBI OT €€ MCTOYHUKOB K rpanunaM ABII u ydacTkoB €€ 4€eHOB C y4€TOM MECTOMOJI0KCHUM
ABIl u y4acTKOB 3eMJICNOJB30BATENIC OTHOCHUTEIIBHO HWCTOYHHUKOB BOABL. BO-BTOpEHIX,
BHEJIPEHHE DPBHIHOYHBIX HPHHIMIIOB B cdepy BOJOMOIb30BaHUs TpeOyeT M COOTBETCTBYIOIICH
3eMeNIbHO-KaJacTpoBOil ~ uH(poOpMauuu, TO  €CTh  HEOOXOIHMMOCTH  OJHOBPEMEHHOI'O
UCIIOJIb30BAHUS JOCTOBEPHON MH(pOpMaLUU IBYX BHJI0B KagacTpa. CielcTBHEM HEAOCTOBEPHOMN
uH(pOpMaLIMU ABYX BHJIOB KajacTpa Oy/leT HECOBMECTUMOCTh MOKa3aTeleH, YTO B CBOKO OYepelb
HEraTUBHO OTPAa3UTCs HAa Ka4eCTBE B3aUMOPACUETOB BCEX YPOBHEH CUCTEMBI BOJOINIOIb30BaHUS.

VY4uuTeIBas BBIIEH3I0KEHHOE IPAaBOMEPHO 3aKIIOYUTH CIIEAYIOIIee.

1. TlnatHOe BOAOIOJIB30BAHHME MpEJIOIaraeT MPUMEHEHHEe WH(POpPMAIlMU JIBYX BHU/IOB
kajzactpoB. BonHo-kagactpoBas undopmanus tpedyet cBoeil pazpadorku (MCBX), 3emenbHO-
KaJacTpoBas — 3aUMCTBYETCS M3 CHUCTEMBI 3€MEJIBHOIO KaJacTpa, OCYIIECTBIAEMOIO
I'ockoM3emreone3kagacTpoM.

2. Wndopmaius KagacTpoB OOJDKHA OBITH TOYHOW M jJocToBepHOH. TouHOCTH yuera
OpOILAEMBIX 3€MeJIb B HACTOSAIIEEe BPEMs 3HAUMTEIBHO BBIIIE TOYHOCTH y4eTa MOJMBHOH BOJBI.
HeobxonnMo 000CHOBAaTH TOYHOCTH Y4€Ta BOJbl B YCJIOBHUAX IUIATHOTO BOJOIOJB30BAHMUS U
paspaboraTh crocoOsl ee peanusanuu. C 3TOH K€ TOYHOCTBIO JOJIKHBI YUUTHIBATHCSA U IOTEPU
BOJIbl B MPPUTALlMOHHON CUCTEME.

3. Oco00 HE0OX0TUMO 00€CIEUYHTh TOYHOCT YIeTa BOIBI, PEIOCTABIICMON IEPBHYHBIM
BOJIOIOJIL30BATENAM, TaK KAaK OHU OCYILICCTBIISIOT IJIATEKH 3a BOAY U €€ HENOCPEICTBEHHOE
1eJeBOE MCIOJIb30BaHUE, ObOecredHBalollee MOJyyeHHe TapaHTHPOBAHHBIX ypoxkaeB. Kpome
TOr0, JIOCTOBEPHOCTb YYe€Ta MCKJIOYAeT BO3MOXHBIE CHOpPHI 110 IOBOJY HEOOBEKTHBHOCTH
BOJI000ECTIEUECHHS.

4. OueHka BOJBI KaK pecypca B YCIOBHAX OTCYTCTBHSI €€ pBbIHKa SBISETCS
CIIO)KHOM TpoOsIeMol M TpeOyeT OTHENbHBIX HCCICHOBAaHUM, OJHAKO B HAYYHO-METOIUYECKOM
IIJIaHE SIBIISETCS BIIOJIHE pa3pellInMON 3a1auei.

5. OnpenesieHne CTOUMOCTH TPAHCIIOPTUPOBKHU BOJIBI JIOJKHA 0a3UpoBaThCs Ha €€
U3JepKKax MU ObITh JuP(DEPEHIMPOBAHHON B 3aBUCHUMOCTH OT MECTOIOJIOXKEHUS YYacTKOB
3€MJIETIOJIB30BaHUA 10 OTHOLIEHHIO K BOJHBIM HCTOYHHUKAM.

VJIK 62-52

ABTOMATU3ALMA Y3NOBbIX COOPYXEHUA YYEBHO-
METOAOUYECKOIO NOJIMTOHA PPUTALUMOHHOU CUCTEMBI
«MAPKEHT - KAPACY»

bBernmos H.
(CAHUUPU um. B.J1.)Kypuna)

ABTOMAaTH3alUsi  THAPOTEXHUYECKUX  COOPYXKEHUH  yueOHO-AEMOHCTPAIIMOHHOTO
HOJINTOHA METPOJIOTHYECKOTO LIEHTpa 10 BojloyueTy MuHcenbBoaxo3a Pecriyonuku Y3bekucran
B IOkopuuupuukckom paikioHe TamkeHTCKOW oOmacTh, OTHOCSIIErocs K — Yupduk-
AxaHrapanckoMy 0acCelHOBOMY YIPAaBICHUIO HMPPUTAIMOHHBIX CHCTEM, MPEayCMaTpUBaET
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BHEJPEHHUE COBPEMEHHOT0 KOMILJIEKCAa TEXHUYECKUX U MPOTPaMMHBIX CPEACTB U KOMIIBIOTEPOB
(Puc.1). KoMmmuekc TEXHHYECKUX CPENICTB OCHOBBIBAETCSI HA COBPEMEHHBIX MPOrpaMMHPYEMBIX
KOHTpOJIepax ¢ MOAYJSMU BBOJAa M BbiBOja. OOBEKTaMM aBTOMATHU3aLMHU SBISIOTCS Y3J0BbIE
COOPYKEHUS C THAPOIIOCTAMH.
OCHOBHBIE y3JI0BBIE COOPYKEHUS CIENyONIHe:
e V3en coopyxkenuit na IIK 133+00 p. Kapacy. CocTouT u3 mneperopaxuBaromiero
COOPYIKCHHA, OCHAIICHHOIO 3-Ms MJIOCKUMH 3aTBOpaMH C 3JICKTPOIPUBOAOM, I'OJOBHBIX
BOJI03a00pHBIX coopykeHuit kaHajioB Aranail u BAT. IlpomyckHas crnocoOHOCTH
MEePEeropaxuBarollero coopyxenus - 240 M/c. Bonozabopubie coopykeHus K.K. AraHaii
n  DBAT wumewT COOTBETCTBEHHO OJMH W JBa  HIpPOJETa,  OCHAIUEHHBIX
NEKTPUGUIUPOBAHHBIMU IUIOCKUMHU 3aTBOpaMH. B HIDKHHUX obedax
NEPErOpaKUBAIOIIETO COOPYIKEHUS W PEryjiaropa KaHaJIOB HUMEIOTCA T'HAPONOCTHI.
FI/IZ[I)OHOCTI)I KaHaJIOB OCHAUICHbI THUAPOMCTPUYCCKHUMH MOCTHKaMH, BOIAOMCPHBIMH
KOJIOALAMH U PEHKAMU.
e V3en coopyxenuit Ha [IK 14+45 k. BAT. CocTouT H3 HNEpEropakvBaIOIIEro
COOPYKEHHS, OCHAIIECHHOIO 2-Ms IUIOCKAMHU 3aTBOPAaMH C pPYYHBIM HPHBOJIOM, U
TOJIOBHBIX B0/103a00pHBIX coopyxkeHul k.K. BAT-3 u BAT-5. [IponyckHas crniocoOHOCTh
Meperopa)xxuBarollero coopyxeHus - 24 M/c. Bonozabopusie coopyskenust kananoB bAT-
3 u BAT-5 ocHaleHbl INIOCKMMH 3aTBOpPaMU C Py4YHBIM NPUBOAOM. B HmkHuX Obedax
NIEPETOPAKUBAIOIIETO COOPYKEHUS M peryjaropa KaHAJIOB MMEITCS THIPOIOCTHI,
OCHAIIICHHbIC THAPOMETPUUYECKUMH MOCTHKaMu H peiikamu. [Iponmycknas cmocoOHOCTH
kaHana BAT-5 -1,2 M/c.
e TonoBHoe coopyxenue kaHaia BAT-1. Pacnonoxeno na IIK 6+33. Ochanieno
IUIOCKUM 3aTBOPOM C PYYHBIM HpPHUBOJOM. B HuxHeM Obede rosoBHOIO COOPYXKEHHS U
peryasTopa kaHaja umeercs rugaponoct. [IponyckHas cnoco6HoCcTh KaHana BAT-1 - 1,0
M/c.
XapakTEepUCTUKH COOPYKEHHH npuBeeHb! B Ta0I. 1.
Ha y3noBom coopysxkenun IIK 133400 p. Kapacy obopyioBaH qucnerdyepckuii MyHKT
(A1) ¢ KpyrioCyTOYHBIM JAEXKYPCTBOM JucrneTdepa-oneparopa. ObecrneueHa TtenedoHHAS
CBSI3b JIMCIIETYEpa-onepaTopa ¢ JASXKYpPHbIM y310BOro coopykenus K. BAT na IIK 14+45 u
apyruMu coopyxeHusiMu no p. Kapacy. Ha ysnoBom coopyxenun IIK 14+45 k. BAT
HUMeeTCs 3[JaHue IeKYPHOTO I'MAPOTEXHUKA, KOTOPBIM BeleT KPYIJIOCYyTOYHOE AEKYPCTBO Ha
y3Ie.

CxeMBbI U CTENEHb ABTOMATH3AIUN OCHOBHBIX Y3J0BbIX coopymenuﬁ

V3en coopyxennit Ha [1K 133+00 p. Kapacy

Obopynyercst CUCTEMOW aBTOMAaTH3alMM C YCTAaHOBKOW JaTYMKOB TOJIOKCHUS Ha BCEX
3aTBOpax W JaTUYMKAMH YPOBHEH B BOJIOMEPHBIX KOJOLAX.

* [leperopaxuBatoiiee coopyxxenue Ha p. JleBooepexnoe Kapacy paboraer B pexxume

aBTOPETYJUPOBAHUS 110 YPOBHIO BEpXHETo Obeda.

* TomoBHOE  BOJO3a0OpHOE  COOpY)KeHHME  K.AraHaif, = OCHAIIEHHOE  OJHHM

ANEKTPUDUIIMPOBAHHBIM TIJIOCKUM 3aTBOPOM, paboTaeT B peXMMe aBTOPETyIHpPOBAHUS

32/IaHHOTO Pacxoja BOJbBI [0 YPOBHIO HUKHETO Obeda.

* T'onoBHOE BO/103a00pHOE COOpPYKEHHE K.BAT, OCHAILIEHHOE ABYMs

ANIEKTPUPULIHPOBAHHBIMHU TUIOCKUMHU 3aTBOpaMH, paboTaet B pexume

aBTOPETYJUPOBAHUA 3a/JaHHOTO PACX0/1a BOJBI 10 YPOBHIO HIDKHETO Obeda.

V3en coopyxennit Ha [1K 14+45 k. BAT

Onexktpuduiupyercs u 000pyayeTcsi CUCTEMON aBTOMAaTHU3aI[ui ¢ YCTAHOBKOW JaTYMKOB
MOJIOKCHHS Ha BCEX 3aTBOPAaX M AATYMKAMH YPOBHEH B BOJOMEPHBIX KOJIOIAX.
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* [IleperopaxuBarmee coopyxkenue Ha K. BAT, ocHameHHoe 2-MA MJIOCKUMH

3aTBOpaMU C 3JIEKTPONPUBOAOM M pabOTaeT B peXHMME aBTOPETYIUPOBAHHUS IO YPOBHIO

BepxHero Obeda.

* TonoBHoe BojozabopHoe coopyxkenue K. DBAT-3, ocHamieHHOe  OJHUM

JIEKTPU(DULUPOBAHHBIM TUIOCKHM 3aTBOPOM, pabOTaeT B PEKUME ABTOPETYIMPOBAHUS

3aJJaHHOTO PacxXo/ia BOJBI 10 YPOBHIO HIDKHETO Obeda.

* TonoBHoe Bomo3abopHOe coopyxkenume K. DBAT-5, ocHameHHOe — ABYMS

NMEKTPUPUINPOBAHHBIMH IUIOCKUMH 3aTBOpamy, pabotaer B pexume

aBTOPETYJIMPOBAHUA 3a/1aHHOTO PAcX0/1a BOJbI [0 YPOBHIO HIDKHETO Obeda.

I'onoBHOE coopyxenue k. BAT-1

DnexTpupuuupyercss 1 060pylyeTcst CUCTEMO aBTOMATHU3allMU ¢ YCTAHOBKOM JaTUMKOB

II0JIOKEHUS 3aTBOPA U JATYUKOB YPOBHEN BEPXHUX U HHKHUX Obe()OB B BOJOMEPHBIX KOIOALAX.

* T'onoBHoe coopyxeHnue Ha K. DBAT-1, ocHameHHoe IIJIOCKUM 3aTBOPOM C
3JEKTPOIPUBOIOM, paboTaeT B PEXKMME aBTOPETYIMPOBAHUS 3aJlaHHOTO PACX0/a BOIBI 110
YPOBHIO HIXKHET0 Obeda.

O6bembl I’IH(])OpMaIII/IOHHle NOTOKOB CHCTEMbI aBTOMATHU3allUM H JTUCHIETYEPH3AlIHA
OCHOBHBIX Y3J/10BBIX coopymeﬂm“l

I'uapoTexHUYECKUE COOPYKEHUsI, MapaMeTpbl U3MEPEHHUs, PEXKHUMbl CUTHAJIM3AUUU U

yIIpPaBJICHUS CUCTEMbI aBTOMATH3ALUK YISOHOTO TIOJIUTOHA TIPUBEICHBI B TA0II. 1.
[Tepuoan4HOCTH ONEpaTUBHON UHPOPMALIUH

[lepnoANMYHOCTL CheMa OMEpPaTUBHONW HHGPOPMAIMU C KOHTPOJJIEPOB U 3arpyKEHHBIX
TEXHOJOTMYECKMX MHEMOCXEM KOMIIbIOTEpA HE O KHA NpeBbiaTh 1 cexkynay. Ilepuoanynocts
XpaHeHUsl ocpeqHeHHON nHpopMalu B 0a3e JaHHbIX - Kaxabie 10 MmuH. Bes TexHonmoruueckas,
TEXHWYECKas M, BO3MOXHO, MWArHOCTHYCCKAs WHQPOPMAIMS JOIKHA MPEICTABISITHCS B BHJC
rpapuKOB U3MEHEHUS BEJIWYUH, IPUTOJHBIX JJIs BEIBOJA HA NIeYaTaHUE.

Texnuueckoe o0ecneyeHue CHCTEMbI ABTOMAaTH3AIHH

OCHOBHBIC TEXHMYECKHE DPEIICHHUs, MPUHATHIE B MPOEKTE MO CHCTEME aBTOMaTH3alluu

y4eOHOTr0 MOJIUroHa, OMMUCAHbl HUXKE.

ABToMartu3zanuu y3ioBoro coopyxenus Ha [IK 133400 p. Kapacy, 1K 14+45 k. BAT u

IIK 6+33 k. BAT — 1 (puc. 1-5) .

* Ha Bcex 3aTBOpax yCTaHaBIUBAIOTCS NaTYUKH MOJIOKEHHUS 3aTBOPOB.

* Ha yCrOKOHWTENBHBIX KOJOJALAX BEPXHUX M HIKHHUX ObE(OB y3TIOBOTO COOPYIKECHUS
YCTaHABJIMBAIOTCS JATYNKH YPOBHS BOJIBI.

* Jlns mosny4eHHs CTaHIAPTHOIO YHU(DULHPOBAHHOIO BBIXOJHOTO CUTHANIA OT JAaTUYHKOB
MOJIOKEHUS 3aTBOPOB M JAaTYUKOB YPOBHS BOJBI HCIOJIB3YIOTCS HOPMHPYIOIIHE
npeoOpa3oBaTeu.

* VmpaBieHHE TMOABEMOM H CIYCKOM TMPOHU3BOAMUTCA UYEpe3 THIIOBBIC IIKA(BI
ynpasiienus 3atopamu (11 3).

* B mkady xommiekca texuuueckux cpejacts (KTC) aBromarnszanuum MOHTHPYIOTCS
moaynu Bxona (ananoroBbie AIN, komoBeie CIN wu auckpernsie DIN) u Bbixona
(muckpetnsie DOUT) nporpammupyemoro norudeckoro kourposuiepa (ITJIK).

* Bce aHanorosble, KOJAOBBIE U AUCKPETHBIC CUTHAJBI TOJAIOTCS MO KaOEIbHBIM JTHHUIM
¢ mepBUYHBIX npeodpazosareneit 1IV3 B mkadp KTC-1 aBromarn3anuu, pasMeIICHHBIH B
AIT y3noBoro coopyxenus I1K 133+00 p. Kapacy.

* AHaJIOTOBHIE, KOJOBBIE H JWCKPETHBIE CHUTHAJIBl C BbIXOJAa MEPBUYHBIX
npeobpas3oBaTenedl MOAAOTCA HA BXOJ COOTBETCTBYyrommx monyneit Bxoaa (AIN, CIN u
DIN), KoTOprle KOMMYTHPYIOTCS C IIPOTPaMMHUPYEMBIM JIOTHYECKUM KOHTPOJIEPOM
[JIK-1.

-138-



*  VYnpasustouue curtansl ¢ IIJIK-1 gepe3 monynu Beixona DOUT noctymnaroT o6paTHO
B mkad HIY3.

* Illxap KTC -1 aBromaTuzauuu ans yssnoBoro coopyxenust Ha [1K 133+00 p. Kapacy
pasmeniaercs B 31anum 1.

* [IIporpammupyemselii snoruueckuit konrtposuiep IIJIK-1 cBa3aH ¢ pucneTdyepckum
nepcoHalibHBIM KoMrbioTepoMm (PC), pasmemennbim B JII1.

* AHanoroBble, KOJOBbIE M JUCKPETHBIE CHUTHAJIbl C BbIXOJAAa HEPBUYHBIX
npeodpazoBateneii y3moBoro coopyxkenus Ha IIK 14+45 k. BAT momaroTcs Ha BXOJ
coorBercTBytommux Moxayieidl Bxoma (AIN, CIN u DIN), KoTropble KOMMYTHUPYIOTCS C
IIPOrpaMMUPYEMBIM JIOTHYECKUM KOHTposutepom ITIJIK-2.

*  Vnpasastoue curaainsl ¢ I1JIK-2 yepe3 monynu Beixona DOUT nocrynatot o6patHO
B mkad HIY3.

* Illxkadp KTC-2 aBromarmzanuu ans y3noBoro coopyxkenus Ha IIK 14+45 k. BAT
pa3MenaeTcs B 3JaHUH JI€KYPHOTO Y3JI0BOTO COOPYKEHHUS.

* Bce ananoroBble, KOJOBbI€ U JAMCKPETHBIE CUTHAJBI C MIEPBUYHBIX MpeoOpazoBarenei
1V 3 nepenatores no kadenpHbiM JauHUAM B mikad KTC-1 aBromaTnsanuu, pa3mMemIeHHbIH
B [I1 y3noBoro coopyxkenus 1K 133+00 p. Kapacy.

* [Ilporpammupyemsiii Jsoruyeckuit kourposuiep IIJIK-2 cBa3aH ¢ MUHHIYJIBTOM
YIPAaBJIEHUS, Pa3MELIEHHBIM B 3JaHNU JE€KYPHOI'O y3JIOBOI'O COOPYKEHHUS.

* MuUHHIYIBT TO3BOJSET YIPABIATH PEXKUMOM pabOTBl  3aTBOPOB  Y3JIOBOTO
COOPY’KEHHUS B MECTHOM JIMCTAHIIHOHHOM PEKUME.

* Bce ananoroBble, KOJOBbIE U JUCKPETHbIE CUTHAJIbBI C MEPBUYHBIX MpeoOpazoBarenet
Y3 rosnoBuoro coopyxenust IIK 6+33 k. BAT nepenarotcs mo kabesibHBIM JIMHUSIM B
mkad KTC-1 aBromarusaiuu, pasmenienusii B [{I1 y3noBoro coopyxenus I1K 133+00 p.
Kapacy.

*  VYmpaBieHue IOABEMOM M CIYCKOM TIPOM3BOAMTCS uepe3 TumoBbie Y3,
pa3MelleHHbIe Ha ToJIOBHOM coopyskenuu 11K 6+33 k. BAT.

* Illka¢p ynmpaBieHue 3aTBOpoM TonoBHOro coopyxenus IIK 6+33 k. BAT
YCTaHABJIMBAETCS B CTAJMU IEKTPUPHUKALUU TOJOBHOIO COOPYKEHUS.
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Ta6n1/1ua 1. FI/II[pOTGXHI/I‘-IeCKI/Ie COOPYKCHHU:, MTapaMCTPbl UBMCPCHUS, PCIKUMbBI CUTHAJIM3AIUU U YIIPABJIICHUSA CUCTCMbI dBTOMATU3AallUU
y4eOHOI0 MOJUTOHA

¥
PexuMbl ynpaBiIeHHs 1 U3MEPEHUs

EE3
PexxuMel curaanus alunu

HaumenoBanue Mupuna | Beicora II Py ay Cxop. CpaboTKa 3aIuThl
COOPYXKEHUI Tum (m) (M) ap I c THU Pacu. AP MUH Max
BH T H3M. (010)C) arg | JLIII
V3en coopyxennii Ha I1K 133+00 p. Kapacy
Yposens BB | VBE | + ] + + n n
I1C -2 p. Kapa-cy
3atBop - 1 Ilnockwuit 5 3 113 + + + + + + + + +
3atBop - 2 ITmockuit 5 3 113 + + + + + + + + +
3arBop - 3 ITnockwmit 5 3 113 + + + + + + I + +
Yposens Hb VHB + +
Pacxon Boap! PB + 4
I'C k. Aranait T T
3atBop - | Ilnockwuit 5 2 113 + + + + + + + + +
Yposenr Hb VHB + + + +
Pacxon Boap! PB + -+
I'C k. BAT
3atBop - 1 ITnockuit 5 2 113 + + + + + + + + +
3atBop - 2 [Tmockuit 5 2 113 + + + + + + + + +
Yposens Hb VHB + + + T
Pacxon Boap! PB + 4
I'onoBHOe coopyxenne K. BAT-1
Yposens Bb VBB + + + T
3atBop - 1 [Tmockuit 1,2 1,2 113 + + + + + + +
Yposens Hb VHB + + + +
Pacxox BozbI PB + +
VY3en coopyxennii Ha 1K 14+45 k. BAT
Yposenb BB | YBE | + | |+ ] [+ ] + +
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[Tponomkenne Tadbaumel 1.

Pe)XHMbI YIIPABICHHS H H3MEPCHHS PeXHMBI CHTHATH3ALMH
HaumenoBanue Iupuna | Beicota Py ay Cxop. CpaboTKa 3aIuThl
COOpYKEHUH Tun (m) (M) Map Wiu c ™ Pacu. AP MUH Max
BH it U3M. (0lC] nrag | Aot

I1C -1 x. BAT
3atBop - 1 [Tnockwuit 1,7 1,7 113 + + + + + + + + +
3atBop - 2 [Tnockmit 1,7 1,7 113 + + + + + + +
Yposeus Hb YHb + + + +
Pacxox Boab! PB + +

I'C x. BAT -3
3arBop-1 [Tnockuit 1,7 1,7 113 + + + + + + + + +
3aTtBOp-2 [Tnockuit 1,7 1,7 113 + + + + + + + + +
Yposens Hb YHb + + + +
Pacxox Boabl PB + +

I'C x. BAT-5
3atBop - 1 ITnockuit 1,3 1,3 113 + + + + + + + + +
Yposeus Hb YHb + + + + +
Pacxon Boab! PB + +
Hroro 22 12 22 7 9 12 22 22 12 12 12

*[lapaMeTpbl W3MepeHuss W ympaBineHus: PY - mapamerpsl pyunoro ympasieHusi; BH - mapamerpbl BuiyanbHoro Habmiopenus; Y c¢ Il - mapamerpsr
JUCTAHIIMOHHOTO YIPAaBJIEHUA OT AMCIETYEPCKUX NMyHKTOB; TH - mapaMerps! TeieusMepeHus; Pacd. - mapameTpsl, MojdydyaeMble pacdeTHBIM IyTeM; AP — mapameTpsl
aBTOPETYJIHPOBaHMS;

**[TapameTpsl CUTHaNMHM3anuu: MUH. — MUHUMalbHOE 3HaUYeHHe; Mak. — MakcuMaibHOe 3HaueHue; CKop.M3M. — cKopocTh m3MeHeHus; O®D — orcyrcrBre (hazbl
anexrpudeckoii cern; I1I'J] — meperpy3ku anexTpoasurarenei 3arsopa; JIIIT — cocTosHne nepeii mkadoB ynpaBiaeHHUs 3aTBOPAMHU U TaTYUKOB.
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[Iporpammupyemsie noruueckue koHTposuiepsl [IJIK-1 u TIJIK-2 coenuHsAOTCS MEXIY
coboil ¢ momouipio Kabenst cpsa3u. Jucneryepckuil nepcoHanpHblii koMneioTep (PC) sBasercs
OCHOBHBIM 3BE€HOM CHUCTEMBI aBTOMAaTH3allH, MPOU3BOIALIMM BCE PacueThl TEXHOJOTHUYECKUX
napaMeTpoB U YIPABJICHHE pPEXKUMaMH Y3JIO0BBIX coopyxeHuid. C MOMOIIBIO KIaBUATYPHI
KOMIIbIOTEpPA B PEXHUME JUCTAaHIMOHHOTO YIpaBJeHUs OCYLIECTBIsAeTCcsl paboTa 3aTBOPOB
y310BbIX coopyxenuit Ha IIK 133+00 p. Kapacy, IIK 6+33 k. BAT u IIK 14+45 . BAT.

IIpoexToM mpegycMaTpUBaeTCs, YTO OCHOBHBIM pEXUMOM YIPaBJICHUS Y3JIOBBIMU
COOPYXEHHUAMH OYIET SIBIATHCS cTaOMUIN3alus 3alaHHOTO Pacxo/ia BOAbl B OOKOBBIX OTBOAAX

CocraB u cnenuukanus 060pya0BaHUSA JIS CHCTEMbI ABTOMATH3AIUHI

[IpoexTomM HamedaeTcsi UCIOIB30BATh /Il aBTOMATU3AIMH 00BEKTOB YUeOHOTO MOJUTOHA
COBpPEMEHHBIE TEXHUYECKHE, MH(POPMALIMOHHBIE U TPOTPAMMHBIE CPEJICTB, B TOM YHCIIE:

* Kowmmnbrorep P-4-1 B koMIuiekTe: mpoliieccop ¢ TakToBoH yactoroir He MeHee 2000 MI'w;
RAM - 512 MB; HDD ue menee 80 GB; monutop SVGA 1024x768 — 17’; Mbliiib;
JIa3epHBIN MPUHTEP C pa3pemiuMocThio - He MeHee 600 dpi, popmarom - A4, CKOPOCTHIO -
HE MeHee 8 CTp./MUH.

* IIporpammupyemsie goruueckue koHTposueps! (IJIK) (2 kommiekra): mporeccop - Tuna
He mcHee 8-486; TakToBas yactora - He MeHee 66 MI'n; RAM - 2 MB; flash — 512 KB;
nutanue — 22- 26 B; pabounii nuanason temnepatypsl — (-40) — (+70) °C.

* Moaynu BBoaa ans [JIK: ananoroesie Bxoasl — 20 CUTHANOB; TUCKPETHBIE BXO/bI — 60
CUTHAJIOB; nuTaHue — 22- 26 B; pabounii quanaszon tremneparypsl — (-40) — (+70) °C.

* Moaynu BeiBoga IIJIK: nuckpernsie Boixoasl 30 — curnajioB; nutanue — 22-26 B;
pabounii nuanazon Temnepatypsl — (-40) — (+70) °C.

* biOKM NUTaHUS KOHTPOJUIEPOB: UMIYJIbCHBIM 070K muTaHus; BXogHoe nutanue — 100-
270 B; BBIXOAHOH TOK - He MeHee 1,5 A; 3amurTa OT meperpy3ku U nepeHanpspKeHus no
BBIXO/1Y; TOHUYKEHHOE TEIJIOBBIJEIEHUE.

* Jlatuuku ypoBHs (10 mT.): quama3zon uaMeHeHUH — 0-4 M; TOYHOCTh U3MEepeHUs — £ 1 cM;
paboumii nmamazoH Ttemmepatypel — (-40) — (+70) °C.; BBIXOOHO# TOK - CHUTHAI
CTaHJapTHBIA KOJIOBBIN WJIM aHAJIOTOBHIN; cnenuduueckue ycioBus GyHKIMOHUPOBAHHUS
— MOXET OKa3zaThCid 0€3 BOAbl M BO JIbJYy; ACCOLMHMPOBAHHAS CHCTEMa BU3YalIbHOTO
U3MEPEHUS — BOJOMEpHas peika, TpalyupOBaHHas B CM.

e JlaTuuku moNOKeHHs 3aTBOpoB (12 miT.): nuama3zoH usMeHennii — 0-4 M; TOYHOCTH
u3MepeHus — = 1 cM; pabounii nuama3on temiepatypsl — (-40) — (+70) °C; BBIXOZHOM TOK
- CHrHajJ CTaHAAPTHBIA KOJOBBIM WM aHAJNOTOBBIM; crenu@uIecKne YyCIOBH
(GYHKIIMOHUPOBAHUS — MOXKET OKa3aThcsl 0€3 BOJbI M BO JIb/Y; aCCOIIMMPOBaHHas cHcTeMa
BU3YaJbHOI'O U3MEPEHUS — BOJOMEPHAs peiiKa, rpaJyupoBaHHasi B CM.

* Cucrema OecnepeboitHoro mutanus (1 mr.): Mmomuocth - 1 KBT; paGoumii nuamason
temneparypsl — (-40) — (+70) °C; munumanbHoe BpeMsa obecnieuenue nuranuem KTC — 1-
2 gaca.

* Kowmmnekr MoHTaxHbiXx npuHamiexHocted angs KTC. B kommiekr BXoasT Bce
HeoOXO0/IMMble TPUHAJICKHOCTH IS MOHTa)Xa KOMIUIEKCa TEXHHUYECKHUX CpEJICTB B
3aBUCUMOCTH OT COCTaBa M THIA KOHTPOJJIEPOB, MOAYJIel BBOJA-BhIBOAA M JPYTUX
yacteit KTC.

e Kabemu: AKBBI 27x2,5 — 520 m; AKBBI" 19x2,5 — 1800 m; AKBBI 4x2,5 — 520 m.

@OYHKIHOHAIbHbIE 32/1a4H MPOEKTA

CucremMa aBTOMaTH3allMM Y4eOHOro TIOJUIOHA IIPEeAyCMaTPHUBAET BBIMOJIHEHHE
cleayIUX QyHKIUN.
OYHKIMU KOHTPOJIS

* Kourtpoinb ypoBHeil Boasl B BepxHux u HIKHHUX Obedax [1C ITK 133+00 p. Kapacy u IIK

14+45 x. BAT, a Takke B HIKkHUX Obeax kananoB Aranaii, BAT, BAT-1, BAT-3 u BAT-

5 ocymIeCTBIsAETCS C MOMOIIBIO MOMJIABKOBBIX aTYUKOB YPOBHS BOJBI CO BCTPOCHHBIMHU
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KOJIOBBIMH  IpeoOpa3oBaTelsiMU W HOPMHUPYIOIIUMHU  [peoOpa3oBaTeIsiMU  C
YHUDUIIPOBAHHBIM BBIXOJHBIM CUTHAJIOM.
Kontpons otkpsitus 3arBopoB I1C TIK 133+00 p. Kapacy u IIK 14+45 k. BAT, a takxke
TFOJIOBHBIX coopykeHuil kananoB Aranail, BAT, BAT-1, BAT-3 u BAT-5
OCYILIECTBIISIIOTCA C TOMOIIBIO IOIJIABKOBBIX JIaTUUKOB IOJIOKEHUS MEXaHU3MOB CO
BCTPOEHHBIMH KOJIOBBIMU MPe0oOpa3oBaTeIsiMU U HOPMUPYIOIMMHU MPeoOpa3oBaTeIsiMU ¢
YHUDUIIUPOBAHHBIM BBIXOJHBIM CUTHAJIOM.
BbixogHble cuUTHaIBl C HOPMHUpPYIOLIUX IpeoOpa3zoBaTeneil mogaloTcs Ha BXOJ
coorBercTBytommx wmoxayie Bxoma (AIN mmm CIN), KoTOpble MOAKIIOUECHBI K
nporpaMMupyemMbIM Jorudeckum koHtposuiepam [IJIK-1 unum [JIK-2.
KoHtpons 3a paboToif KaxJIOro 3aTBopa B pPEXHME JAMCTAaHIMOHHOTO YNPAaBICHUS
OCYLIECTBIIIETCS IpPH Mepeadye AUCKPETHOrO CUrHajia («CyXoW KOHTAaKT») Ha MOJYJIH
BXOoJa MAUCKpeTHhIX curHasoB DIN mnyrtem mnepeoma nepexitoudatens B LIY3e B
HOJIOKEHUE «TUCTAaHIIUOHHOEY.
KonTponb 3a BO3HMKHOBEHHEM aBAPUMHOIO OTKJIOUEHMS Ka)XJO0ro IPUBOJA 3aTBOpa
OCYILECTBISIOTCS TYTeM IOJa4yd JUCKPETHOTO CHUTrHajla («CYyXOro KOHTaKTa») OT pele
aBapuiHOIO OTKJIIOYEHMS 3arBopa HpH Meperpy3kax, KOpPOTKHX 3aMbIKaHUSX,
MCUE3HOBEHHUH OJHOU (ha3bl HA BXOJ MOIYJIs BXOAA TUCKPETHBIX curHanoB DIN.
KoHTpons 3a HECaHKIMOHUPOBAHHBIM OTKphiTHeM nBepeil 1IY3, mxadoB maruymkos
ypoBHed 1 KTC BeayTcsa myTeM moJadyu AMCKPETHOTO CUTHala («CyXOro KOHTaKTa») OT
KOHLIEBBIX BBIKJIIOUYATEIEH KaXXI0M BEpU Ha BXOJ MOJYJId BXOJa IMCKPETHBIX CUTHAJIOB
DIN.
JHuckpernbsie moaynu Bxoja DIN pazmematorcs Ha KTC-1 u KTC-2 u noakntogatores K
TJIK-1 u ITJIK-2 no uadopmanronHoit cetu (Hanpumep, RS-485).
IIporpammupyemsbrit orudeckuii koHTposutep IJIK-1 moakmouaercs uepes mHTEepdeiic
RS-232 k mepcoHanbHOMY KOMIIBIOTEPY, KOTOPBIH MPOM3BOAUT LHUKIUYECKUHU OMIpOC,
copoc, 00paboTKy, XpaHeHue HH(OpPMAIMH, MPOBEICHUE pPACUYETOB, NPEIOCTABICHUE
uH(pOpMalMK Ha 3KpaH MOHHUTOPA, BbIPAOOTKY yIPaBJIAIOIIUX BO3/IEHCTBUH.
IIporpammupyemsiii norudeckuii koutposep IJIK-2 noaxmtouaercs uepe3 uHTEpdeiic
RS-232 k MuHunynsTy ynpaBieHHs Yy3710BbIM coopyxkenueMm Ha IIK 14+45 k. BAT,
KOTOPBI MPOU3BOAUT LIMKIMUECKHUH ompoc, copoc, 00paboTKy, XpaHeHHue HH(POPMALNH,
NpenoCTaBICHUEe WH(POpPMAIMK HAa DJKpaH MOHHUTOpA, BEIPAOOTKY YIPaBISIONIAX
BozaeicTeuit qust [JIK-2 B pexnMe «IMCTAaHIIMOHHOTO YIIPABICHUS.
Ha ocHoBaHuu curHajloB OT BCEX JaTYMKOB YPOBHS BOJIblI, MOJIOXKEHUS 3aTBOPOB U
PaCXOJHBIX XAPAKTEPUCTUK Ul KaXJ0ro rMApoTeXHUUecKoro coopyxenus Ha IIJIK u
kommnbroTepe JI1 paccunthiBaroTCs pacxobl BOABI Ha BCeX KaHajlax y4eOHOro MONHUIOHA.
OTOT TEXHOJOTMYECKHH mNapaMeTrp - OAMH M3 TIJIaBHBIX, XapaKTepu3ylouuii padoty
COOpY>KEHHH THIPOY3JI0B U BHINOJHEHUE 3a7a4 110 YIPABICHUIO BOJIOPACIPEICICHUEM.
DyuKkyuu ynpasneHus

B cucreme apTomaTuzanMM IIpeJycMaTpuUBaeTCs JBa peXuMa  yIpaBICHUS:

ﬂHCTaHHHOHHblfl Y1 MECTHBIH,

MecTHoe ympaBleHHE OCYLIECTBAsAETCS ¢ nomouipio KHoOmok «llogsem», «Crom» u
«Otmnyckanue» B mKady yrnpaBiaeHHs KakJOro 3aTBOpa IyTeM NEepeBoja MepeKIovaress
U3 MOJIOXKEHMS «IMCTAaHLIMOHHOE YIPABICHHE» B IOJOKEHUE «MECTHOE YIPABICHUE.
IIpu »TOM Bce ¢yHKOUM (OMpPOC [NATYMKOB, COOp UM TMPEACTaBICHUE ITaHHBIX)
coxpansitorcsi. CocTosiHUE NepekitouaTtens, JaTa M BpeMsi IepeBoja ero M3 OJHOro
MOJIOKEHUS B IPYTO€ COXPAHAIOTCS U OTOOPaKAIOTCS Ha SKpaHe MOHUTOPA.

B pexxume IUCTaHIIMOHHOIO YyIPABJICHUSA TAKKE UMECTCS BA PEXKUMA. «aBTOMATHYECKOE
YIpaBJICHUE» U «IUCTAaHLIUOHHOE yIpaBiieHHe». IlepeBoa oT 0JHOrO pexuma K ApyroMy
OCYILIECTBIIACTCA HA MHEMOCXEMaX FMAPOY3/1a ¢ IOMOIIBIO KIaBUATYphl KOMIIBIOTEPA MIIN
MUHHUITYJbTa U1 y310Boro coopyxenus I1IK 14+45 k. BAT.
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* ABTOMAaTHYECKOE YNPABJICHHE OCYIIECTBISIETCS MO TPEXIMO3ULMOHHOMY MPUHIHUITY
(mombeM — cTON — OMYCKaHWE) AJii aBTOMAaTHUYECKOTO PeryJHpOBaHUs 3aJaHHBIX
pacxomoB Bonbl B kaHanax (Aramadi, BAT, BAT-1, BAT-3 u BAT-5). Ha
neperopaxuBarouux coopyxenus I[IK 133+00 p. Kapacy u IIK 14+45 k. BAT
aBTOMAaTHUYECKH PETYIHUPYIOTCS YPOBHHU BOJIbI BEpXHETO Obeda.

* ViopapisolMe BO3ACHCTBUS (CHTHalbl Ha MOABEM M ONYCKaHME) MPOU3BOAATCS Ha
IUIK B 3aBHCUMOCTH OT Pa3HOCTH 3aJJaHHOTO M (HAKTUYECKOTO pacxoia BOJABI H
YPOBHS BOJBI Ha BepXHUX Obedax MNeperopaxxuBarmInxX coopyxkeHuil. CurHan
paccornacoBanusa uepe3 moxyim Beixoga DOUT mopmaercs B cXemy ymOpaBICHHS
Kaxa0ro 3aTBopa. CreneHb OTKPHITUS 3aTBOpoB paccuuThiBaeTcs [1JIK u3 3Hauenus
paccorjiacoBaHusi MEXy 3a/laHHbIM M (PaKTHYECKUM pacXoJaMu WM YPOBHSAMH
BoAbl. Kaxnaplli 3aTBOp AoJKeH OTpabaThiBaTh 3allaHusl, TIOKa PAcCOTacOBaHHME HE
CTaHeT paBHBIM Hym10. [l MCKIIOUEHUsS BO3MOXXHOCTH pabOThl 3JEKTPONPHUBOJA B
pexXuUMe MnepeperyanpoBaHusl BBOJUTCS OrpaHUUYEHHUE Ha BEIWYHWHY PACCOIIACOBAHHS,
C KOTOpPOTO YHPaBJSIIOUIMN CHTHAJl HA4YMHAeT TMOCTylaTh Ha 3aTBOpHI, T.C.
nporpammMubiM  niyreM B [IJIK BBoauTCcs 30Ha HEUYYBCTBUTENIBHOCTH CHCTEMBI
peryJIipoBaHusl.

* Ilpu HEOOXOAMMOCTH AMCTAHIIMOHHOE YHPAaBICHUE OCYLIECTBISETCS AUCHETYEPOM C
IIOMOIIBIO KJIABUATyphl KOMIIbIOTEpAa W MUHHUIYJbTAa IyTEM MEpeBOda pexuMma
ABTOMAaTUYECKOTO YMPAaBICHUS B PEKUM IHUCTAHIMOHHOTO YIpaBlIeHUs. YIpaBIcHHE
MO0BIM 3aTBOPaM THAPOY3JIOB B JIFOOOM HANPAaBJICHUH OCYIIECTBISACTCS C MOMOIIBIO
KJIaBHATYpPbl KOMIIbIOTEpA. YTPaBJICHHE 3aTBOPaMH y3110BOTO coopyxenus [1K 14+45
K. BAT wMoXeT OCylecCTBIATbCA JEXKYPHBIM JIMCIETYEPOM U C MOMOIIBIO
MUHHUIYJIbTA.

DOYHKIUN CUTHAJIM3AINH
Ha oskpane MoHuMTOpa KOMOBIOTEpa OTOOpakaeTcss MHpopMauus ¢ ¢ukcanueit

JIaThl K BPEMEHU TOSIBIICHUS HEIITATHON CUTYaIlUU:

a) o0 aBapMiiHOM OTKJIIOYEHHUH HJIEKTPONPHBOJa 3aTBOPOB OT 3alIMTHl B IKadax
1HI1y3;
0) 0 HECaHKIMOHHPOBAHHOM OTKPBITMM JBeped B mpuOOpHbIX Hikadax u mkadax

KTC,;

B) O MPEBBIMICHUU OTKIOHEHHS (DAKTHYECKOTO YPOBHS BOIBI B BEPXHUX Obedax

TIEPETOPAKUBAIOIINX COOPYKEHUH OT MX MAKCHUMAIIBHO JOMYCTHMOTO 3HAYCHHUS;

I') O NPEBBIIIEHUH JIONMYCTUMOIO OTKJIOHEHHs (aKTHUECKOIO pacxojia BOJIbI OT €ro
3aJJaHHOI'0 3HAYEHUS.

«TpeBoxHasty curnanuzanus ocymectisercs ¢ [IJIK gepes Beixognoit moayns DOUT ¢

MOMOIIBIO TIOJIKTIOYEHHOTO 3BOHKA TPOMKOTO OOSI 1 CBETOBOI CUTHANHM3AIINHU:

a) 0 HECAaHKIHOHUPOBAHHOM OTKPBITHH JBEPEil;
0) O MpeBHIIIEHUN OTKJIOHCHHS (PAKTHUYECKOro YpOBHS BOABI B BEpPXHHX Obedax

MIEPETOPAXKUBAIOIINX COOPYHKEHUN OT UX MAKCUMAJIBHO JTOTIyCTUMOTO 3HaUY€HHUs.

DOyHKOuM nepeaavyu MHPGoOpManuu
Ilepenaua undopmamuu ocymectiasercs Mmexay I1JIK-1, pacnonoxenHoM B mkady
KTC-1 3panus nucnetdepckoro myHkra, u [IJIK-2, pacnonoxkennom B mkady KTC-2
37aHus IeXKypHOro y3noBoro coopyxenus Ha [1K 14+45 k. BAT.
N3 IIJIK-2 Bes TexHojorumdeckas uHpopmauus o padoTa y3JI0BOro COOPYXKEHHUs
nepenaetcs no kabenpbHoMy kaHany Ha [IK 14+45 k. BAT, a ynpaBnsiomue CUTHAIbI OT
kommbroTepa - yepes [IJIK-1 k TIJIK-2.
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k. Aeanau

_______________________________

Puc. 1. Aemomamuzayus cudpomexHuyeckux
coopyxcenutl Yuebnozo noauecona Yupuux-

Axaneapanckoeo BBIHC

Cxema yknaoku xabeneti mexcoy /11 p. Kapacy
IIK 133+00 u 34I'T IIK 14+45
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lIpumeyaHue: Cxema KoHmpons u yfipasneHusi s3ameopa Ne2 NC BAT, I'C k. BAT-3 u I'C k. BAT-5.
[ns ocmarnbHbIx 3amsopos U coopyxeHull K. BAT cxembl aHarno2u4Hbl.

Puc.3. Qynxyuonanvnasn cxema asmomamuzayuu y3ia coopyoicenuti IIK 14+45 BAT
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lNonoeHoe coopyxeHue k. BAT-1
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lNMpumeyaHue: Cxema KOHMPOJIS U yripaeneHusi 3ameopa K. BAT.

Puc. 4. @ynxyuonanvnas cxema asmomamuzayuu 201061020 coopyxcenusi BAT-1
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