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OBHIAS XAPAKTEPHCTHKA PABOTHI

AKTVanbLHOCTb TeMbi OrccepTanni. ONBHM M3 OCHOBHEIX $aKTODOE MONbEMA
CENBCKOTO X03%HCTBA SBAACTCH DASEHTHE METHOPALINH 3eMENb.

B Ksipreiscxofi Pecnyfnwke, rie nnomadb OPOIUREMBIX 3€MENb, 3aHATEIN B
CENBCKOXO3MHCTBEHHOM TIPOY3BOACTBE, B HACTOAUIEE BPeMs COCTABIAET OKONG
960 Teic.rz u obecneumsaer Oonee 90 % Bcell IPOIYKUHMH PpacTeHHEBONTTLL
OPOLLEHHIO ¥ MENUOPAIIHH 3EMEb YIEIAeTCs 0c000e BHUMAHKE,

Onnako coBpeMeHHbIE OpOCHTENBHBIE CHCTeMB! damie Beero pabotax: &
pemHMax, HEeJOCTATOYHO HCIONB3YIOMHMX BOSMOKHOCTY OPQCHTENBHRIX KaHATOE M
THIPOTEXHUYECKHX COOPYMEHHH.

B macrozmiee . Bpems B YCIOBHAX arpauﬁon pe@OpMEl BO3HHKAST OCTpEA
HeobxozumocTs paspaboTkyn Gonee TPOCTHIX H COBEPLIEHHBIX AETOMATHIUPOBAHHLIX
CHCTEM  BONOpaCHpeleneHus,  NO3BonsoWnx  ofecnewMuBaTh  yOpaBncHHE
TEXHONOTHHECKHMH TNPOUSCCaMy BOAOPACTIPEACEHHS ¥ BOJONOA&YH. JTO BRIZBAHO
TaKke HeoGXONWMOCTBI HOPMMHDOBaHHOTC ofecneweHus  BO3POCHIEND KONWYEcTBE
MENKHX BOAOnoTpebutenei. y

OnTuMansHOE VIpaBIeHue TIPOLECCaMy BOAOPACTIPENe]eHHS ¥ BONONOAEYH Ha
OPOCHTENIbHB(X CHCTEMaX MOXeT OBITH VCNeINHO OCVINECTRISHO CHCTOMAaMy
KacKaJHOIro peryiupoBauus Ha O0aze OTJenpHBIX CBA33HHBIX MeXIY cobon
8BTOMATH3MPOBAHHBIX ABTOHOMHBIX CHCTEM TPaHCHOPMAEUMA CToXa, crnocofubx
TEPEPEryIHpoBaTh CTOK H  ODeclevynTh TapaHTHPOBAHHVIO NONAYY  BOJAL!
noTpebUTENIM COMACHO ONIEPATHBHEIM IpatdiKamM BOICTIONAYH.

B KauecTBe cpencTB aBTOMATHIALIME COODVIKEHWH BONOTONAEYM, YEIMOMIMXCS
caMbIMM MABCCOBEIMHM Ha CHCTEMaX BonopacnpefeneHus, Hanforee Lenecoobpasno
RCIONL30BATE TROpaBRIHYecKye CTaOMIM3ETODR packofa BORBl, TNONVYHBLIHE
nocigliHee BpeMa HIHPOKOE DaclIpocTPaHeHue Ha OpOCHTEARHRBIX CHCTEMEX B KA4ECTBE
CPENCTE ABTOMATHIALHNH OTACTBHBY BONOBLITYCKOB.

Tnapasnuveckue CTabUIH3aTOPhl  pacxOXd BOEI SERAIOTCH  OCTATOYHG
OpOCTRIME B KOHCTDYKTHBHOM OTHOMIEHMM, HECHOWEHBIMH B H3ITOTOBINEHHH U
aKCIUlyatanvi. Ilomumo 3TOro, OTCYTCTBHE Y HHX TONBHOKHRIX HacTell B pabote
CROGCOOCTBYET SHAYHTEOBHOMY VBEIHYEHHIO HAINEWHOCTH M IFORBIIISHMIO KadecTea
GVHKUHOAMPOBAHKS HX HA CHCTEME, .

Ta0WNN3aTORLl  PacXofa  BONBL, YIAYHO coueTeR B cebe  ByHKIHM
perynuposasns  (cTabunu3auMy) BONONOZEHH ¥ BOZOYUCT2, MOTYT CUMTATRCS
MHOTOGYHKUHOHATEHBIME CPEICTBAMK aBTOMATHIALNN OPOCITSIBHEIX CHETEM.

Ceromus, B yCHOBMAX NIEpeXOlia K PHIHOUHBIM OTHOLICHHAM, OCOBEHHO ocTpo
BCTala Npodaema SKOBOMHH BOAHBIX PECYPCOB, CTPOTONO YSeTa GDOCHTENLHON BOMEL

McnonesoBasne CTaOMIM3ATOPOB DAcXoja Ha CHCTEMAaX BONOPACTIDEENEHHS
criocobCTBYeT  DemleHMI0  3TOH  hpobieMbl, [OCKONBKY — OAarcaaps  CROMM
KOHCTPYKTHBHLIM OCOOEHHOCTAM, OHM HBISIOTCH WHBAPHAHTHBIMM cHeTeMamMu ¥
ofecneiBaOT ONHO3HAYHYIO 3aBHCHMOCTR DAaCXONa OTBOA4 OT Kakoro-nubo
H3MEPASMOrO mapamerpa CTabHi¥3aTopa. BTO [O3BONAST, WCMONB3YS CIykDy
HUCTIETHEPCKOTO  KOWTPOJNS ¥ VARABNEHMS, RHAYUTENLHO VEPOCTUTE CHOTEMY
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BOQOYYETZ HA OPOCHTENBHON CETH, YMEHBIJMB YHCIO KagaiOB cassd. 3amephl
NPOBONATCH TOMBKO B OTISABHBIX TOYKAaX ABTOHOMHBIX CHCTEM (HANpWMep, Ha
BOI0PACHIPENENHTEABHEIX  YINAX), Pe3Ko cokpalias TeM cambiM obvem pafor
JdceTdepexol  omywOpl, [aBad BO3MOKHOCTE 3HAYHTENBHO YCKODWTE [OACHET
fanaHca o CTOKY ROILI B CHcTeme H crnocoberBys ofecnedeHur) OIEPaTHBHOIO
VIIpaRieHMHs Ha ODOCHTENBHOH CeTH,

BriigeyanomeHHoe 0OOCHOBRIBAET aKTYANBHOCTD npobieMsl.

COBEDIISHCTBOBARHA CHCTEM  BOJOPECHpeJeleHHA [0 HDHHUHUOY  KACKAIHOrO
DECYIUPOBAHHA. BKTIOMAIOUIMX [HAPEBIHYecKHe cTaluaMzaTopsl pacxoia BoJbl, Kak
CrelcTea aBTOMATHIAIHH BOOOBRITYCKHBIX CBGp}"}KEH}iﬁ ABTOHOMHLBIX CHCTEM.
Takue cucTeMsl fIO?BLUIKT'MHHHMHBHPOBaTb NOTEPH HEP&BHOMEPHOFO CTOKE,
PEWINTE MpofieMy y9eTa OPOCHTeIBHOH ROJE! B YC/IOBHAX PHIHOUHBIX OTHOILEHHH U
ofecileynTs ONEPaTHRHOCTE YNpPAawIeHHs Ha CHCTeMax, [IOBBICHTh HAJEXNKHOCTE
BOAOBBIIVCKHBIX COOPYAEHMH, a BMecTe ¢ TeM H KauecTBa QYHKUWOHHPOBAHUWA
OpPOCHTCARHBIN CHOTEM.
PazpaGoTx d ACCIeI0BaHHS 10 TEME AHCCEPTAlNH HpOBe,IiEHH 5 1988-2002 rr.
B KBIDIBI3CKOM CeflbCKOXo3sHcTBeHHOM HHCTHTYTE MM. KM .Cxpadusa, npeobpazo-
BanHOM 8 1996 1. B Kelpramekyw arpapayro akagemuro 4 8 2001 r. B Kelpremsexsit
arpapHsli YHUBEDCHTET, B COOTBETCTBHH ¢ IIAHOM HAYYHO-UCCHEI0BaTeNbCKUX paboT
HHCTATYTA 0 Teme 13 npotaess 0.06.03.
Ueario wcesegosasuil IBISeTCd COBEPUICHCTROBAHME TEOPMM M METO/IOB
pacHeTHOro GéOCHQB&HHﬁ CHCTEM EQEO}}&CHPQI{CJIGHHR < THADABRIHYECKHMHE
CT20WIH3ATCPAMA DACXONs BOLBL KAK CPeJCTBAMM ARTOMATU3ALUM BOIONOIAYH,
OO3BOMAMILEMH  COKDATHT:E MATEPHATOSMKOCTh, YIAYRLMTE SKCILTYATALMOHHER
XapaKTEePHCTHKM, MOBRICHTE HaiewnocTh paboThl BOJOBBINYCKHEX COODYMEHHH M
OPOCHTEIBHOH CHCTEMBI B UEIOM.
Ans peanw3ausd MOCTAWTSHHON - HedH TpeSoBaloch peliuTh CREAVIOUME
GCHOBHBIC 3338344,
¢ BLIOTHHTE  TEXHOMOrWYeckoe  ofocHoBaswe  npougcca M criocodon
BOAOPACTIPESSIEHHA Ha OPOCHTEABHBIX SHCTEMAX, BKINOUAR COMTACOBAHNES DEKUMOS
paboThl KAHAN08 U IHIPOTEXHUHECKUX COOPYKEHNI HA HUX;

* BBIABHTL M  TNPOAHAAHIHDOBATE  CTATHYECKUE  XapakTepucTukd  ofbeKToB
PETYNUDOBUHNA CHCTEM BONOPACTIPEJENSHHSN ¢ THAPARIHYECKHMHE CTalIHIATODAME
PacXoga BO4kI;

* TEOPETHYSCKM HCCIEICRATS M ODOCHOBATE JHHAMWGECKHE ITpoueccsl B ofnexTax

DETVITHDOBEHHA M HA 3T0H OCHOBE GPELIOKUTE PDRLHOHATRHAE NADAMETDS IBEHbEE
YCOBCDIISHCTEOBAHHBIX CHCTEM BOJODACIPEASISHAA,

¢ ofocHoBate BelfOp cpencTB  CcTabWiM3aUMK  BONCHOZAYH  0U8  CHCTEM
BOIODACTIpE neileH s, paspaborats  Oonee COBEDIISHHbIE KOHCTPYKIHANR
CTabHIH3ATOPOR PACXolda BOIEI, TEOPETHYECKU ¥ JKCIEDUMEHTATRHO HCCISIOBRAT
HX C LEThiO NONY4eHHus MeTOAMK THIDABIHYECKOTO PACHeTa;

® Ha OCHOBE aHanmu3a Ka4ecTBEeMHBIX XapaKTepHCTHK CT36'&II533.TG_BOE pacxona Boael

OHEHHTh 3JOMEKTHBROCTE MX HCHONBICBAHUS  INA uejqed  BOOOYYSTAa HA
OPOCHTEIBHBIX CHCTEMaX!
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¢ pa3paboTaTe HayYHO ODOCHOBEHHBIE DEKOMEHIAUWH TO BHOOpY CHOCODOB H
CPEICTE aBTOMAaTH3IAIIHHE BOJOPACTIDECTSHHA, MJBTOHB;M pacHeTHOTO 00OCHOBaHNA |
TIPOEKTUPOBAHNS OOBEKTOR PEryIMPORaHHS BOZOPACIPEIEIHTENEHEIX CHCTEM.

Hayyunas RORN3HA IHCCEFTAUNY COCTOMT B!

e obobuweHHy NUTSPETVLHEIX ¥ IPYTHX HAYUHBIX JaHHEIX IO HA3BaHHOH mpobneme,
paspaboTke Ha O3TOH - OCHOBE DasBEPHYTOH KiaccH(UKalWH (MHOTOYPOBHEBOH
CTPYKTYDhl} IPHHLIMNOB M CPEACTE CTAOMIM3ALEH BOLOTIONAYH IS OPOCHTENBHEIX
CHCTEM: ;

o paspaboTke  Texmomorwyeckore  obocHomaMHs ~ cmoco0a  aBTOMaTH3ALMH
BOZIOpPAcTINEENEHs C DalMOHAABHBIM DE3MELIEHHEM COODYKEHMH M CcxeMaMu
aBTOMATH3LHH 00BEKTOR DETYINPOBARNST CHCTEM BOIODACIIPeACTSHHUS,

® VCTAaHOENGHEM M ONMCAHMH CTATHYECKHX X8DaKTEPHCTHK OOBEKTOR perylIHpOBaHHS
B MX 3MEMEHTOR (Ha NpHMepe KOMNbLEBBIX CTaDHIH3ATOPOB pacXofa BONBI);
paspaboTKe MaTeMaTHMECKHX wmOfenel JHHAMAYECKMX TpONeccoB B ofbexrax
PETYIHPORARMS CHCTEM BOJCDACIIDENIEIEHHS ¢ THIpaSIHECKHME crabimaaTopaMy
Pacxome BOIB;

® pazpaboTke DAUMOHATGHBIX TapamMeTpoE OOBEKTOR DPErYIHPOBAHHA CHCTEM
BOJOPAcTpenene us ¢ THAPARTMHECKAMH CTaOUIH3ATOPAMM PACXOIA BOMILL,

o paspaBOTKE HOBBIX  YCOBEPILUEHCTBOBAHHBIX  KOHCYDYKIHN — FHODABIMMECKHX
cTabRIH3ATOPOB PpACXO@ BOML, DONYYEHWH HA OCHOBE TEOPETHYECKMX ¥
BKCT!'BPHMGHT&HBHBIX HCC'H‘&HUB&HHFI METOIOHK BX T'H.IIPEBHK‘-IECKOTU pacqem;

e pbocHoBanuM 3MOEKTHBHOCTH HCNCNE30BAHEA THAPABIMYECKHX CTalHIM32TODOB
PACX0Ma BOAb! B KA4ECTRE CPENICTS BOAOYUETA Ha ODOCHTENBHEIX CHCTEMAX!

® paspaboTKe pexoMeHZRUHH 1O BHGOpPY cnOcoDOB M CPEeNCTE ABTOMATHIALMHK
BOACPacipeAEneHys Ha OPOCHTENBHEIY KaHajiax, MeTolaM HHXEHEPHOTO pacyera
CHCTEM BOIODacIpeNeNe s ¢ THAPABIHYECKUME CTabrRIn3aTOpaMy pacxoisa BOLEL

IipakTmgeckas  3masBMOCTh  padoThl  3akmouaercs B paspaboTke

KOMIUIEKCHEIX Hayuyne oDOCHOBAHHEIX METONOB PACHETHOTO 0DOCHOBAHHS OOBEKTOE

PETYTHPOBAHNS  YCOBEpIICHCTBOBAHHBIX  CHUCTEM BOIODECTIPEneTIeHNAS ¢

I'MIPaBINYECKAMY CTAOHNYZETOPAMM PACXONE BOJEL

Hcnenesosanne pa3paloTapHbiX B DHCCEPTAUMM HAVYHBIX DPEKOMCHIALMI

NO3BOAHT MNOBBICHTE KAUSCTBO NpOoeKTHPOBAHHUA KOMILIEKCA TEAPOTEXHHYSCKEX

coopw;e}mii CHCTEM BOZOPACTIpeNeficHHs C THApaBIWHecKWMM cradunusartopamy

PaCXO;l& BOJBL, ¥ 3a cuer CHH¥EHHSE METCDHANOEMEOCTH, NOBRIINSHHA HATSWHOCTH

COOP}"JKEHHH BORONOOaYY H CHMMEHEA DJKCTINYaTaOMOHHBIX 3aTRaT NONYYHTE fonee

IKOHOMHYHEE H OPOCTHIC NPOSKTHRIC PELICHRT.

Tpumenenre paspabOTaHspX KOHCTDYKUHH CTA0H/NM3ATODOB DACKOJA BOMbI

IIaeT BOIMOXHOCTh CHH3NTh META/UIOEMKOCTh B CPENHEM B 2 pasa (10 CPAaBHEHMWIO ¢

ananoramiu), o0ecnedWT: YBejHMueHHE HANENKHOCTH 32 CueT ocobeHHOCTEH

KOHCTPVETHBROTO HCHG'IHERH}{ NONOTHHU! 3aTBOPOBE M NOBBIIIEHHE IKCIONYaTaluHOH-

HBEIX xapmﬁ“pncmx COOpY. )KEHHH oﬁecne'ﬂm 33]1[1-"1'}’ OT NoNajaHHA OCHO'Eﬁoa MacChl

HaHOCOB B OTBOEL, Gnamﬂapﬁ KOHCTPYKTHBHOMY HCTIONHEeHHD BOJIOHPHEMHOE KRMEPH
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O6ocROBAHHOCT W [OCTOB2DHOCTH  PesydbTaToB Oﬁ}f'c.ﬂeafiel{bl:
NPOBESHHEM NeTANbHBIX JKCMIEPHMEHTOB C NPHMEHeHHEM COBPEMSHHOIO fadopa-
TOPHOTC OGOPVIOBAHMS, COMOCTABACHHEM DacHeTHBIX JAHHBIX C ONBITHBIMH d pe-
“3yNBTATAMY HCCIEJOBAHMI IPYTHX aBTOPOB; IPOBEDKCH ANEKBATHOCTH MOJY4eHHBIX
YKCTEePUMEHTATBHO MATEMATHYECKHX Moened no kpurepusm Creonenta, Koxpena #
‘Dullepa; MOATBEPKACHACM MPEINOKEHHBIX TEXHUTECKAX PelIeHHH aBTOPCKHM
caunerensereom CCCP u narertamu Kampruisckod PecryGAukd; MCIONB3OBAHHEM
<1ACCHYECKHX METOHOB ONEPAlHOHHOTO HCHHCISHHA [PH NOMYHSHHH TeOPeTHHECKMX
METEMETHHECKHX ModeNell THHAMEKH POIECCOB B 06BEKTaX Pery/IHPOBAHUA.

Peanuiauus # JKOHOMMYECKAS 3HAYHMOCTL NOJYYEHHbIX DE3YILTATOB.
Pe3vIBTATH HCCTeAOBAHUH BHEIPEHB B MPON3BOACTBO Ha KaHane Kampma Kamcxoro
~aitona Yy#ickol 061acTH, BOLLTH B NPOEKTH KAHATOB A.na.menﬁHfHopyc Kam‘ckor‘?
;aar}‘{oﬁa 4 bypragauHCKOro MaruCTPAILHOIC KaHana Ka.:zammaﬁc_xom pafiona Ouwcxoi
UGNACTH. PEANU3YIOTCH B ApyTHx npoextax AQ “Karpreicyyton600p”.

JHCKOHTHPOBAHHBIA YUCTHIH mOX0n  OT ‘. BHEJDEHHS CHCTEMBI
300pacnpeIenenss ¢ IHAPABINEeCKIMA CTA0UIA3ATOPAMH PACKONA BOAEE TOARKO Ha
<anane Bypramza coctagun 24757 gormmapos CILIA 8 uenax 2000 roza.

OcHoBHLE NOI0XKEHHA THCCEPTALHY, BLIHOCHMbIE HA JAULHTY:

» VCOBEPILSHCTBOBAHHAS  CHCTEMA  BONOPAECTpeneNeHMs  Ha  Kagamax ¢
ACHOMB30BAHHEM [MAPABIHYECKHX CTA6HIIH3ATOPOB PACXOIA BOIBL,

» MaTeMATHYECKHE MOLEMH THHAMWYECKHX IIPOLECCOB B 0OBEKTaX DerynupoBaHis
CUCTEM BOHODACTIPEICITEHNS;

® YCOBEDHICHCTBOBAHHAA Pa3BepHYTasd KIACCHHKALMS rxpunuﬂnoa, cnocaﬁos "
cpencTB cTal0uin3aluy BONOMONAYH LA OPOCHTENBHBIX CHCTEM;

s HOBBIE VIY4INEHHBIE KOHCTDYKUHM THOPARIHYECKHX CTaBHAN3ATOPOB pacxoja
BOMB! H METOIHKH HX Dacve1a;

¢ ofockoBaHMe >(Q(EXTHBHOCTH HCIIONB30BEHUA MIPABIMYECKHX CTabHIK3aTOPOS
pacx0na BONR! 1714 HeneH BOAOYHeTa Ha OPOCHTEIBHBIX CHCTEMAX;

® pEKOMEHIAUMHM [0  BRIGopy  crmoco00B M CPENCTB  ARTOMATH3AUHH
S0JOpacTIpefeneHns,  METOMaM  paciera  CHCTEM  BOJOopacmipelgieHus ¢
rHIPaBTHHeCKHMHE CTa0HIM3aTOPaMH DACX0AA BOIHL.

Jinunusiil Braan & pesiesde npobaemsr.  [HccepralHg BRIMONHEHA aBTOPOM
Ha OCHOBE L3-TMeTHHX HCCJAegoBanuii, MOpPOBCICHHBIX Ha Oaze daxynsTeTa
ruApOMeNHopandK | 3emileveTpoictsa KeIDIBISCKOTO arpapHOro YHHBEPCHTETA WM.
W H.Crpsbuna.

Ha ocHOBE aHanu3a AUTEPATYPHBIX, IPOSKTHBIX W MATEHTHEIX HaHHBIX ABTOPOM
chopmyarHpoBada npodigema, [elW M 33Jayd HCCIeNO0BaHuH, HAMEYEHBI MYTH HX
PELICHHA TEOPETHHECKH H SE(CTIEPHMCHTELI"EHO "

Teoperuueckye M OKCMIEPHMEHTALHBIE HCCASIOBAHUA, AHATHI OCHOBHOTO

o0 beMa IKCTIEPHMEHTAIBHEIX JAaHHBIX, pa.apaoorrxa METOJHK HHXKCHEDHOID pacHeTd
<ReICTB 3BTOMATH33aUHH U 00BEKTOB per‘ynuposaﬂaﬂ CHCTEM BOACpACTpeSeNeHHA C
SrApaBAHMecKUMH cTabuanzaropamy pacxolda BOLEL, pazpaboTxa pt‘ez{cmeﬂﬂauaﬁ jace}
IPCEKTHPOBAHMIO W IKCIUTyaTauuu oOBEKTOB pEry/IHpPOBAHUA, QOPMYIIMpOBaHHE
WCIOBHBIX BRIBOMNOB OCYIUECTRISHEI THYHD aBTOPOM JHCCcepTalHH.
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Ilpn pocfasioBke psia 3afa4 HUCCHEZOBaHHHE CPENCTE  CTAGHTH3ALIY
BOAONOA2YH ABTOP MOIYYWI [IEHHBIE COBETH HAYUHOTO KOHCYIBTAHTA, AK2NEMMKS
MADJI u ABH PO, un.-xopp. PACXH u HAH KP, a.1.5., mpod. 51.B. Eouxapesa.

Tlpu swbope u oBocHORaHWH HampaBieHms TEOPETHYECKHX HCCASIOBaHK
ODBEKTORDETYIHPORAHMSA CHOTEM BOAOPACTIPEASHEHHSR aBTOD DOIYYHN 3QQPEKTHBHYK
NOMOIIL HAYHMHOTC KOHCYAbTawTa, axazemuxa HAH KP, nr.r., npod. 3.3, Makos-
CKOTO. ,

AnpoGauns  paborsr. OCHOBHhWE PE3yNSTATH PaspaboTOK M HCCAENOBAHHT
AOKAamBBAHCE M ObUM ONOODEHB! HA HAYYHO-NPAKTHSECKHX KOH(EpPeHIHsX
Kaprusckoro CXM, KAA, KAY B 1989-2003 rT., Ha 3aceganusx TeXEHUecKOro copeTa
Munsonxosa Kupruzcxo#t CCP s 1991-931T CHA MEXIYHapOOHOH HayyHOH
xoreperuun  KTY  wm, M Passakora B 19981" HZ  HAYIHO-TEXHWYECKHX
xorpepenuuax KPCY B 1997, 2060, 2002 rr., 8a HEYUHO-TTPaKTH4EOKAX CEMMHAPaX
EHCTHTYTA apToMatuxs HAH KP s 1998«9911‘.,_ Ha 10une#RoN HayuHO-IPaKTHYCCKOH
roupepenmm  CAHIMPH fr Tawxent) 3 2000r., ma 1 cwesne wExesepoB
Ketpremckol  Pecnynmxku 5 2001r., ma Rayq&o-npaquecxw KoHbepe Iy
CapaToBckoro - roCyJapCTBEHHOLO  ArpapHOTO youbepeuTera mM. L. Baemnosa
(r.CapatoB) 2002 1., 92 MeXUYHAPOIHOM CHMIOSEYME HO TIPoBaeMan rops 2002 r.

yfnmcanvm. o rews THCCEpTaNEY onyOnHKoBEHC 43 Havumsie paBorsl, u3
HEX OfHa MOHOrpagus, opHC -webuoe mocobue (B CoaBTODCTSE) J, 1 asTopexoe
CSHAETENLCTBO H 2 zrpe:maparemsi:-m naTeHra Ha miofiperenue. Marepuans
HUCTIEN0BaKE BOUDH B 3 yueOHBIX 1I0CO0HS ANs BWICHHX ¥ CPeXHHX CHELHATLHLIX
3aBefeHul N0 coenMatsocTH T uapoMennopanus”,

Crpyetypa u 06nem paforel JlHCCepFarms COCTOHT 3 BBECHUA, 1HECTH
i3k, BRIBONOB, CHHOKE NHTEPATYpPE: B npwioxenul. O0muH obsem paborm 338
CTDAaHML, BKWOYas 57 pucymkop, 65 TaGnum, CoHMcOK nmTepaTyps u3 17)
HAMMEHOBAHEA, 5 TRUIOMKEHHIE.

- OCHOBHOE co.zm-z*mm PABOTSI

Hepsaw rnass ..HCCE;‘D"‘&HHH R{JCBHlIzeﬂa XaPaKTEPUCTHKE  CHCTEM
BOACPACHDENEHEHNA ¥ HX 3EMEHTOR, AHAAHEIY TSXHONOTHYSCKOTO Hpouecca # CXeM
aBTOMATHIaUMH BOZODACTIDEIEIERUS Ha - HPPHTALMOHEEIX CHCTEMAX ¢ HENBIO WM
ZAMBHEHIIETO COBEPLICHCTBOBAHAS, :

Opocrrenpibiec Meruopansy, TPHIBAHEHES CO3A3BATE U PEIyIHDOBATE Ha MOMAAN
BOJHBIH DeXuM, obecneunsas. Takum 00DasOM, HONVHEHWE NPOEKTHOTO VDONEs
CEMBCKOXOSANCTBEHHAIX  KYNSTYP,  TPEANIQNAraioT — CO3NEHUE  COBEPLIEHHEIX
KOHCTIDYKUMA  BOAOPACHDEAEHHTEILHBIX  CHCTOM. Texuomoryueckmii  npousce
pacnpelenciats BOLbI, HOCTYNAIOWICH OT MCTOYNHKA OPOMIEHAS K ODPOLIAEMOM)
MECCHBY, TpelyeT DRINONHEHMS CROWHEHINHX  TeXBOIOrHUECKMX OneparHii,
DPOMCXOUAIHAX B KAHANAX CHCTeM BONOPACHDENEneH .

Xlon cucremol sonopacnpeneneHus TOHMMAETCS TEXEWUSCKH OCHAIEHHAR
Woopyxm obecneyuBaOmAn PactpeJenenie OPOCHTCALEOR BOLEl
Hé  HPPHTRUMOHHOM - cery. Ona npeacrasiser cobo¥  KOMILIEKC  31EMEHTOD

AL LTD 3 Y e e 7 % -
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THAPOMETHOPATHEHOW CHCTEME!, BRIKOUAIOmmil Mamcrpaj'iwm‘i Kanan, pacmnpe-
IeNMTENBHBIE KaHANhl W COOPY:KEHUA Ha HUX, NpedHasHadeHHHH N4 MOCTYIICHHS
BOIIBI OT KCTOYHHKA OPOLISHHA K NOTpeduTemo (K pery mpyromeH CETH).

OcroBras 1167k CHCTEME! BONOpAcTIpelle/ieHus — pacipenenedue ofbema BOAsL,
TOCTYTAIOmER W3 HCTOYHUKA ODPOWIEHHS B KaHAT, MEXKIY HO‘I‘pS:GHT&J‘fHMH mno
OIIEpATHBHOMY NTaHy BOJOMONB30BAHUA.

BompocaM pa3pafoTOK W WCCAEJOBaHEN THIDOTEXHHYECKUX COOPYKEHHH
cucTeM Bozopaclpefenenus Gonpuoe Mecto ymermeHo B paborax III.C.BoGoxuuse,
S1.B.Boukapesa, P.M.Baramosa, M.K. Kycynosa, 1.1 Kosaneuxo, H.H.Kpemereuxoro,
H.I1.Jlasposa, 3.3.Maxosckoro, H.ILPosanosa, M.C.Pymanuesa, C.C. CaTapKy'IOBa
I".B.Co6onmura, W.b.Xamagosa, [1.B.IlItepesinuxra B IPYTHX yHEHBIX.

Ha ocHOBE apanu3a TeXHHYECKHX XaPaKTEPHCTHK CUCTEM BOAOPACHPENSTEHN 1
THIPOCOOPYKEHHIl Ha HUX aBTOPOM AHCCEPTAUMH ObUTH BELIBIEHE OCOOSHHOCTH 3THX
CHCTEM, TTO3BO/HBIIHE HAMETHTS Ty TH UX COBEPUICHCTROBAHUA.

Ipoasanu3upoBansl OCHOBHBIE TEXHONOTHYSCKHE TPUHLHMNEL ABTOMATHIAMIH
BOJODECTIPENENIEH S HA OPOCHTENBHEIX CHCTEMAX,

PacCcMOTpEHA TEeXHONOrHA (YHKUMOHHPOBAHMA CHCTEM Bonopacnpeaenennx,
npefnonarapoman ofecnedenye CleIyIonMX OCHOBHEIX TEXHOIOIHYECKUX PEKHMOB B
ripotecce paBoTeI OTKPHITOH OPOCHTENEHOH CUCTEMEL
@ VCTAHOBOYHEIR pexuM, o0bequmarommil §assl 3aT0NHEHHES KaHAIO08 CHCTeMbI
BoOpacnpefelelns BOZO# W YCTAHOBKY CpPEACTE ABTOMATH3ALMH B ITONOXKEHHE,
oflecnednBaroiee ONTHMANLHELE TapaMeTpsl pafodero peuMa;

E ocHOBHOHK (pabounit) pexuM, obecnednBaomuil yeroiuusyo paboTy cHCTEMBI
MCXOJS M3 3313HHBX NapaMeTpos; _

® apapufineil pexuM, nUpegycMmarTpuBaiouuiit (YHKUROHHDOBAHNE CUCTEMBI B
VCIOBUAX OTKIOHEHUS OT 3aNaHHBIX NapaMeTpOR; _ )

@ pexum  OOCTYRKMBAHHA, — NpeINONaraioiiuf  OMOPOKHEHWE  CHCTEMSI,
TeXHHUECKoe OGCTY)KEBAHHE H peuom coopyxeHuit, HACTPONKY H pPEryTUpOBKY
CpecTR aBTOMAaTH3AUMH.

Tloppofxo paccMoTpeHa paoTa cOOpYXeHMH CHCTeMBl BOLOpPACHPEleNents B
KAXKIOM U3 [IePeYHCITEHHBIX TEXHONMOTHIECKHK PEKEHMOB,

Hcxions ©3 TPUHATOR TEXHONOTHYA — BONOPACOpPeJeNeHHs Ha  CHCTeMe
pacCMOTPESE] OCHOBHBIE  TEXHONOTHYECKHE CXEME! 2BTOMATH3aUKY
BOZOPACTIPEHETICHUS HA K2HANAX OTKPEITBIX OPOCHTENBHEIX CHCTEM.

AHATMZ  PACCMOTDEHHBIX  TEXHONOTWHECKHX  CXeM  ABTOMATH3ALMH
BOICPACTIPEIENEHNUS TO3BOTHI OTMETHTD HECOMHEHHBIE IPEUMYIUSCTBA CXEM BTOPOTO
K7acca M, B 9acTHOCTH, CXEM K4CKaJHOTO DEeryMUpOBarWdA, XapaKTepH3YIOLMXCA
HAJIRYHeM 0OpaTHON IHApaBIuYeckod WM IPYTHX BHJOB CBA3M H OCYUISCTBIEHUEM
PEry/HpOBaHKMA BOJOpACTpeNeNeHueM CHU3Y BBEpX. ONHAKO Ha YHacTKaX CHCTeM
B0JOpACTIpEe/IeHns, Ide YKIOHB KaHaioB GONbUIE KPHUTHYECKHX, OMRABIAHO
Jcnonb308aHKe Gonee MPOCTHIX TEXHONOTHYECKAX CXEM aBTOMATUYECKOrO Peryiupo-
BaHUA NIEPROTO KJIACCA, XApAKTEPU3YIOLMECS OTCYTCTBAEM 06paTHOA m.’maanmsﬂémn
CBA3H M OCYINECTAIEHHEM HOPMHPOBIHHOTO PACIPEALICHUA CREPXY BHI3.

9

CucTeMsl KACKAZHOTO DeryaspOBaHH, NO3BONMIOME PA3rPaHHYHTh ONEPAIHE
YIIpaBieHHs BONONCNEHHEM MEXIY OMCTIeTHepH3alWeH H AaBTOHOMHBIMH CHCTEMAMH
PETYJHPOBAHUA M YIDEBNEHHA, 1aF0T BOIMOXHOCTE 0becneqnuTs Hanance BOAB MEXIY
MHOFOYMCACHHBIMK ~DOTpedHTeRIMM, aBTOMATH3AUMIO IIPOLECCOB HAKOIUIEHHS W
cpabarhiBskys pe3epBHbIX 00BEMOB BOMIbl, BbIPaBHUBEHNUE HEPABHOMEDHBIX TPadHKOR
BODOITONAYK U €2 CTaDMIHsaHIo B X039HCTBRE.

Ocramerve cHCTeM 3Tore Tuma  cTalWiTH3ATOPAMH  PacXofa  BOII
IpEnyCMATPHBAST YCTAHOBKY CTabuiaM3aToOpoR pacXols Ha  BOJOBBUTYCKHBIX
COOpYXEHHAX  @BTOHOMHBIX  cucTeM. [leperopaxypaiomue  coOpyxeHMs B
COOTBETCTBHY ¢ [PEANAraeMoll TEXHONOTHYECKOH cXeMoH palkonansHo 06opyAoRaTE
aproperyngropame  YHB ¢  3amuTolf  ©OT . mepenonmeHus  KaHanoB  Jwbo
crabpnusaropamu pacxofa Boas! (puc.1).

2
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Prc.1. KoMIoHOBOYHaS cxeMa yHaCTKa Kaialia CHCTeMb! BOIOpacHpeiee s ipy
KacKamHOM DETYIKPOBAHEY C THIPABIMYECK MM CTAbUINZaTOPAME PACKOE
BOAEL 1-TpansuTHL Kanan: 2-perymiTor VHB ¢ 3awmmTolt o nepenoasess
KXaHalla; 3-BONOBBITYCK, ABTOMATHSHPOBAHHEIN CTAGHIN3ATOPOM PACcXOaa EOBL

Tposenennsil apany3 TeOPETHIECKHX OCHOB HEYCTAHOBMEILCIOCA HBHKEHWS
BOOEl B KEHATAX C MaIbIMH YKIOHeMH H HaJHYHEM BOAODACHPEAEIHTEaBHLIK
COOPYXCHHUH NO3BONAN BLISBHTE 328BHCHMOCTH, ONMCHEBAIONING IHHAMUKY IPOLIECCOB
8 mobom 0fbeKTe PeryanpoRasus 1 caMmolf CUCTeMe, BOZOPACHPEASICHAN B HIEI0M C
YSSTOM €€ WHIMBUIYAIREEIX ocofensHocTelf. B ocHOBY aHAmM3a TONOMEHH paboTH!
B.A.Apxanrenscxoro, HM.Bepranckoro, Y1.B.Eruazaposa, 3.9 Maxosckoro, H.B.
MacTunxero, H.T. Menemenke, I.T.Camoponosa, = B.IL.Cumounora, C.A. KpuctHa-
HOBHHA ¥ IPVIHX YHEHBIX,

Ofsop M aHATE3 CYmECTBYIOWIMX CHCTEM  BORODACTIpENENeHUs  jan
BO3MOMWHOCT:  BBINEAWTh B 4ucCno  Haubonee  [EPOOEKTHBHEIX  CHCTEME
BOOpacTIpesienienus, padCcTalonme N0 TPHWHLMIY KacKafHOro peryTHpOBaHHS, C
PRAPEBANYECKUMY CTa0MIH3AaTOPaMH PACX0ka BOIEL

Eo sropoii rnase paccMOTpEHB! CTATHYECKHE XapaKTeDHCTHKH OOBLEKTOB
PeTy/MpOBanNd, [O3BONSIOLINE TPOAHANW3HDOBATE YCTAHOBMBIUMECS — DESKHMBY
IBYOKEHNS BOIb Yepe3 THAPOTEXHUYECKHE COODYIKEHHRA CHCTEM BOJIOpaCTIpEfeneHus ¢

THIpaE 'H/’L]"G?\H ‘\{!-‘1 CT&GHHABBTOD&MH pacxona.
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‘B xauecTBe THTOBOTO OGBEKT: DETYTADOBAHMA CHCTEMB BOAOPACHPEIeCHHS
Osi1 BRIOpaH 3 Y4ACTOK KaHana, orpaﬂmeﬂnb;ﬁ RBOLOHENHUTENLREIME COODYKEHHAMY H
pasMelIeHHEIMH BHONS TPACCH KAHAa BOXOBBRITYCKAMM. -

Baxkneiiine#l cocTaBHOR HaCTRIO MATEPHANA 10 CTATHYECKHM XapaKkTepHCTHKAM
06BeKTa peryupoBaHuA CHCTEMBI BOJOPACTIDEAESNCHUS C rHIPaBINYeCKUMY CTA0MTH~
IATOPaMM PAcXOla BOJAR IBWINCEH BONDOCH, CBA3AHHBIE C AHATHIOM ‘TrepeIaToHHLX
drvaxip#, [na mpoBaieHAs TaKOTO aHANH3A Hecﬁxemmo GRITO DOAYYHTEL pacyeTHBIE
3ABUCHMOCTY 110 ONPEIETEHHID .pacxona'nc{ref;eﬂm 4epé3 cTaGuiIN3aTop, [TOCTPOHTD
;;rmsepcanmme rpadUYecKue 3aBHCHMOCTH /LIS OMpedeneHus 10 TPeM IepeMeHHBIM

cr

. hy, a (H-nanonsedye nepen CTAGHITH3ATOPOM, - b, ~HATIOHEHHE B HIKHeM Onede

30J0BBITYCKA, a—mpbm:e mmmampa) ‘peXWMA HCTEYSHWS W3-TIOL CTaduwiH-
3aTOpa @ HAHTY YacTHLIE TIPOH3BONHE OT PACXOMA 0 KAKICH U3 TEPEMEHHEIX.
AHanH3 YCTAHOBHBIIKMXCH PEKHMOB ARMKSHHA BOJBI YePe3 THAPOTEXHAYECKHE
COODYIKeHUS NpPOBOAWICK HA [PHMEpe KONELEBOro ¢TabHIH3aTOpa pacxXoda BOLk
{puc.2), obecneuuparomero Tpedyemoe KadwecTBO cTabunMiaiuy BOJOMOJAYH IIPH
SopIIeM IMAna30He KoseOanui Hamopos B BB, YeM y IPYTHX THIMOB cTabuIH3aTOPOB.

Onircanne KOHCTPYKUME KONBUSBBIX craﬁmmsampcs pacxoia BOZRI TIPHBOIMTCA
Janee B I'Tape 4.

Puc.2. Cxema uCTeUEHHA H3-TIO KONBUEROrO cTafIN3aTOPa PACKOA] BOMAL

ITo pezynsraTaM 3KCHEDHMEHT2, KCIOME3YS METOX HAWMEHBIDMX KBaJpaTos,
cHavana GBUTH YCTAaHOB/EHS 3aBHCHMOCTH UIA ONpeenenus kosdbuimenTa pacxoaa
craGunu3aTopa, paboTAlOMETo B pekuMax cBOGOLHOTO H 3aTOIUIEHHOTS HCTEHeHUS.
Ha ocroBe wero Haiides: GOPMYNEl DACXOHA HCTEHEHH U3-TIOf KOMBLEBOro cTafy-

TH3aTOpa (Mp¥ TOOLIX HANONHEHUSX B BepXHeM Obede), paboTarouiero s pexame:
c8080ZHOTO HeTEYeHNA!

B - s i!'—E
| [ {fi{-o,z‘,fii |
!0‘3136?+0369'Iexp4 osj—H——'i '
‘ 009837 | [ |
] | & 1]

rie  a — OTkpeITHE cTabWmusarops; D — [HaMETD UMAMHIDHYECKOTO IaTBOPA’ [0
KpOMKe HeTeyeHHA; H — Hamop Boau Mepen CTabHIH3&ToOpOM;
JETOILTEHHOIMO HCTeYeHHA!
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Tlonvyenubie TpadHUeckHe 3I@BUCAMOCTH HATIEHO NEMOHCTDHDYIOT —IDaHAMIE]
PEXHMOB MCTEUYEHMS W3-TIOD Konsuesore crabmmisaropa: A — 3oHa cpoSomHoOro
ucTeuenns us-non crabmamzatopa; B — 3ona saTomiemmoro ucrewenrs; C - 30Ha
TIONTOIINEHN!S. :
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Prc.3. 3aBHCHMOCTH 118 OTIpENEEHNs PEXNEMOB UCTeYeHns
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C Uensi0 YCTAaHOBNEHUS KO3(QQUIMEHTOB IPARHHYHEN YCIOBKE X YPasHernH
HeVCTAHOBMEILIErOCH ABIFCHHS BONSI BMODAMHOrO y4acTka xaHama OBITH TOAYY~Hb
| 4acTHBie TPOWIBOMHLIE OT packoja O b nepemennsiv H, a, 4,. JUls HX COCTABACHHA
HCIOB30BANKCE 3aBucHMocTH (1) u (2). N
Bripaenye B WACTHHIX [TPOM3BOLHEIX OT DAackoJa COCTaBAEHO CHavada Lmd
pexamMza cBeGOHOrO HeTedeH A B HIDKHRE Obed coopymenus.

[Ipouseognan —a-% B 3TOM cnyqae paBHa HyO, IOCKOABKY BbiToBas rnyﬁm{a B
HKHeM Osee COOPYIKEHHA He BIMGeT HA HIMCHEHHE BETHINHEL pacxona BOZE! Yepe3
CTaBHAH3aTOP.

[pom3eonsas 21% ¢ yueToM 3asucumMocty (1) Npasana BU

20 o J 0.65g
aHﬁar:D{OJZNJacX 3‘{ = vazg{()ﬁSH 0476)
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Hantee Gsimd cocTaBneHsl BRIPRKEHHS B JaCTHBIX NPOHIBOAMHAIX OT PACKONA
HCTEHEHMA [JIS DEXHMa 3aTONNEHHOTD HeteueHus H3-fiof crabmimmaaropa pacxona
BOJIEL, HCTIONB3YS 3ABHCHMOCTS (2). '
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[MomyyedHsie BHPRKEHHA B HACTHEIX TPOH3BONHEIX NUIBONHIA OUeHHTH [0Be-
NEHHE CHCTEMB] BOJOPAcTIpeIeSHHS ¢ KOMBLEeBEME CTA0MIM3ATOpaMH DACcX0aa BOMIBL.
Anamys sepaxerus (3), XapaxTepUIVIOWIEro pesM CBoSOOHOrO HOTEYEHMA
uepes CTROUNH3ATOR,  [OKA3al, YTO ¢ VEeNWdYeHueM manopa M mapaMerp

fng(Ob’S 04"[\;‘_-}\1,31‘0
apeMA KaKk COCTaBHEIE 9acTH BBRIPRKEHHS, rOoe [ Haxomwresd B 3HAMEHATEene,
VMEeHBIATCR.

PacyernniM myrem GSeuio yc'raHdsneHo._ 970 NpH HANONHEHHAX [epex
cTaOUIK3ATOPAMH MEHBINE MHHWMANBHO HONYCTHMEIX K, Be(HIHHBl YACTHOH

{
& 50{%— 0,27) }yaeﬂﬂﬁmsmcs, 'rame m H BeTUYHHA

I'IpOHSBOJHOﬁ afr ABNAIOTCA NOAOKHTEABHBIMHE ¥ YMEHEINAIOTCA (10 BEIWYHHE OT 4.7

20 1.0. TTpnuem ¢ ysennvenyeM Hanopa BEMIHUHA TPOHIBOIHOHR MOHOTOHHO Y6 siBaeT,
4T CBRAETE/TLCTBOBANO O TIOBRILUEHHH KadecTsa cTabuIu3aumy OTBOOHMOrS pacxoaa
¢ yeenuyeHuem . B auanazoHe u3mMeHEHHH HANOPOR nepen cTaCWIHIATODOM OT K

15

Go H,, BelWYMHA TNPOHIBOIHOL %—o;— nocraTouHo manma (0.065...0,16), uro
(v} -5

_HO.‘ETBE}'}EK‘TO TIPRERAT HEU3MEHHOCTH OTBOLMMLIX DacxXxCHOB BOIbI NDH Hanopax

H o £H=<H,_ . Jexs;yil B ocHOBE PYHKIHOHHDOBAENS cTa0HIM3aTODOB.

C  yeemmvenvem wanopor mepen  cTabunmsatopoM H > Hey BeNHYHHA
DPOHIBECIHOH MOHOTOHHO ynemqni%amx Onpaxo 3BaYeHMs YaCTHBIX NDOWIBOIHLIX
B ITOM CTyYae MeHble, 4eM nDpy HanommeHMsX H < H_ . 3To NO3BONAST CHENATEh
BEIBOJ, © IyHIUeM KaueoTse cmﬁurdizm BONOHOZAYH NpH BONRINMY Hanopax Hepexn
COOPYIKEHHEM I10 CPABHEHMIO C MafbiMF HaTlOPaMH, -

ARz Brpaxenns (4) DOKazal, 9T0 ¢ YBETHUEHHEM O'K"Kph“f‘ﬂﬁ CTaGH 1H3ATOpa

&

- BENHTHIHA HPOHSBORHBH M ym-nmam, 2 3uadeHns OPOHZBOLHBLIX NONOKHTENE-
oa :

a5 [lpuen 3aBACAMOCTS ABISETCH HOYTH JIMHERHOM, YTO O4Epe/IHOM Pa3 NOKAILIBACT

BO3MOMHEOCTE HCHONL30BAHES CTa0HIK3ATOPOB PaCXOLOB BONBL B KAYECTHE BOJOME-,

POB, mocKoNbKy BMeeT Mecto O=Ca (C ~ nocrosiHas cTabiiiu3aropa packosa Boas!).
AR2ITUINPYS YDaBHEHHE (5) BugmM, WTO SHAYMTENLHOES BNAMAHME Ha HPOHECC

|BCTEHEHHS OKa3hHBACT BEIMYMHA NOATONNEHNA C HUXKHero Gheda coopymenns. Tipu

1eBonsUIoM NOATONNEHUY CTEOUNUIaIlE HAYMHZETCH TPH MeHBIIMX Hanopax B
ag :

sepxHem Obede ¥ npoussomman 5—;-@ 0, To ects Gnusxa X omywaro ceobomgHOrc
. (I :

serevenmsst. C ysenngenven NOATOINICRIS ¢ HIKHETO Bse(a 3HaUCHNS TPOM3BOIHEIX
%% yREAWUMBAOTCS Ko abcomovHol BenMuMMe, CO3FABAs  KADTHHY SBHO
BETOIIEHHOTO HCTEYERNS UEPEs COOPYIKEHHE.

Wiz amamvza saBuCHMOCTH (6) BMNHO, UTO CTaOHAM3AOHS NpY 32TONNCHHOM
BCTESMERIN B3-1I0N CTAONAN3aTOPOB HaunHaeTea npH Oonulnkx zHavenuax H, ueM npu
%Y
_ 8H
EMEIOT OONBIIE IWAUCHMSN, YeM B BEINE PACCMOTPEHHOM criysae. Kpome 3Toro,
DH2NE30H JOonyeTHMBEIX ronebamull manopos nieper, cra6ﬂ"m3amnov KOTODBIH
mecneqmaaz'r HOCTOAHCTBO - OTHOIHMBLIX paCXOHBB BOOEL, @IOpPH 2aTOAASHHOM

czefomom. B 5TomM Cryuae BenwdiHE NPOWIBONHEIX 1pH Hanopax H < H

HBCTEYCHHHN HCCKOIEKO MEHLINE, =eM TUpH CBQE’}GJ-HOM, @ HeMm CEH‘B,ETEJIBCTB}"TOT_

} o0 ’
3HaYCHYS TIPOM3BOMHBIN ; TpH- Hamopax H, <H <H_ . D3ro noxazmmasT

HEBOSMOMHEOCTE HCITONb30BaBUS CTabuINsaTopa B TIONHODHO-TIEPEMEHHOM DEXMME
nereaerny. Kainas xoWxpersas KOHCTPYKLHS CTalWIMIaTopa pacxofa AOMDKHA
PRCCUHTHIBATRCA TPHMCHUTENEHO K 32aHHEIM YCIOBHAM QYHEKUHOHHDOBAHHMS B
eubpansony (cpofomHOMY HNH  3ATONNEHHOMY) DEXNHEMY  HCTEYeHHS yepes
erabumasaTop. '
Hemanopaswylo posib B HIMEHEMHH TPOLECCA  HCTEYSHHS  H3-TIOX
tvafunuaarops WrpRET OTKpMTHe. Kak noxasanm  pacuers npy  HeGONbIIMX
OTEREITHEY cmﬁﬂnmwapa (a = 0,05, 0,1 m) norfycmmm IVaTIa30H H3MeHeHuH
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uanopos Goasine B 1,5 paa, Wem OpF MAKCHMATBHOM OTRRBITAN {a = 0,25 u) npu
PABHEIX MPOYHX (HIPABIHYESCKHX XEPaKTeRHCTS ¢ax cTabpmE3aTopa.
U3 asanusa seipakenus: (7) Gsioe yema&ﬂm@, 970 ¢ yEEIHYCHASM 1apamMeTDa

¢ "acTHAS ([POU3IBOIHA% %% TERKE YBEIRSHBACTCE O%TE MROOPUHOHATEHO. TakuM

00pasoM, MOKHG YTBEDW(ETE, 9TC B pExiMe - 3aTONICHHEOTO HCTEUeHHT 4EDPE3
CTACHIM3ATOPEL [OCAEHHe COXPARBOT CBOHCTBA MHBARMAHTHOCTH CHCTeM, aBaf
SO3MOKHOTTE HCTIONE30BATE WX KaK BOLOMEDEL.

Eule OINUM HEMATOBAKHBIM MOMEHTOM [P# DAcCMOTIEHNHH CTaTHYECKHX
{APUKTEDUCTHR CHCTEM aenopfacnpéﬁwm ABMICT aHATHS PEKHMOB pabotei Kadaa
HpH HePEBHOME[THOM ARMEHIM IOTOKA BOAKL B HEM. '

s sei0panHHX UapaMETPOs. KaHAla TPANCHSHOANBHEr0 CeHEeHHA Ot
BRUTONHEH  DACYET - HEPABHOMEDHOIO - [BIEKCHHWS BOLEI TDH VCTAHOBKE Ha
HOILOBBUTYCKAX BIOME TPACCH! KaHana cTaGmr4aTopos pacxoia BOEL.

Tlo peaynBTaTan pacdeTos OBUTH [OCTPOSHEL KpHBHiS cBeGonHOH NOBEPXHOCTH
0TOKA. K@K JUIE CIydas HOPMambHOTO DeXHMa paboTsel cTaluausaTepoB, KOrma
b, Sh<hg (hg ko, - MHEHMATBEHOS H MaKCHMANBHOE HAMOIHEeH meped
c‘:aommaa-mpam ) (puc.4), TaK W QIS CAYYacH HANONHEHHS B TPIHIWTHOM Xaxale
. >h B h>h, ~(puc.3). Ilpm 23rom HMEmOCR BBHAY, H4TO Handosies

pacupocTpaHeHHEl CIy4ajl U3MEOHEHHS DACYCTHHX HAHOMHEHWH B 38€He KACKana

HMEST MECTD, KOTJa NPOHCKOMUT OTKIHSSHHS H3 p‘aémm QOHOrD HiIH HECKOIBRUX

BOAOBLITYCKHEIX coopwwenuR. [Ipw JTOM yBenMTHBASTCA HANOMHCHHE B KaHALL.
Apyroit cirydaik H3MeHeHnd peima paboTH 3BEHA KacKala KAHana — 3T0 YMeHbILeHHE
-pacxofa, TOCTYMAKUIETD B 3B2H0 Kackaga
Vi3 MpaKTUES FKCITYATAlHE CHCTEM KACKAIHOTO PeryiliipOBaRHs HIBECTHO, 41O
BETMYHHbI TAKIEX HEYITCHHBX PAcXOI0B WHOT K2 AocturatoT 30% pacueTHhiX.

Puc.4. Kpussie 10ar0pa BOI6! 3 38eHe KACKaZa: | — HOPMAXBHBIA DKM Da00TH
3BEHA KAcKala; 2 — yBe uHeHKe PACKOAA B KOHEHYHOM CT50pE [IPH HEHIMEH- |
HOM B Ha9aNbHOM; 3 — YMEeHbIIEHHH Pacxo/d B Ha4albHOM CTBOLE.

Puc.3. Kpussie HOINOPa BOJE B 3BeHe Kackazna: | — OXHOBPEMEHHOE ymeﬂbméﬁae
PACXONa B-HAYANLHOM B KOHESHOM CTBEPaX; Z — YMEHLUIEHHE PACXOA2 B
KOHETHOM CTROPE H YREJFFISHNE B HAYansvHoM CTBOPE.

. BLnomHeHsae PACYETLL HANONBERTH B KRHAE TOBOAUIY CAENATE BHBOJ, HTO
npu BLIOpaHHEIX rabapuTHRIX PasMepay M PECUSTHRIX PACcXOozax TPaH3NTHOTO Kauaid
cTabunusatopsl Haubonee palNENaRbHO PACTIONAraTh BAOTL 3BCHA Kackaga Ha
PACCTOSHUN. OT HHURCHETO CTBOPE:

02911 < 1, < 08131, o (®
The [ - ANHHA 3BEHA KACKAKA KaHalie; |- PacCTosnue oT KOBEYHOro CTBOPa 10 CTBOPA,

B KOTOPOM YCTAHABUBACTCSA CTAbHIMIATOP PACXOAA.
Hantsie PEROMEHIAEH MOTYT HCIOONL3OBATLCH [PH  IPYIHX mapmﬁmx

pasMepax KamHaoB T’ﬁaﬂﬁmm‘?ﬁﬁﬁ-}“ﬂ COHERHS TIDH MCTIONB30BEHMH JaHHOTO THUNa

cTabuIN3ETOPOR PECXORA HOMBL ¥TO NONTBEPIKLACTCH PACHSTaMH, M HANOIHCHUAX b

kaHane h, <10 ax. [ipn sopumamHsIX HABONHEHWNX B Kawame ki >1.0 x ¥ IDYTHX

KOHCTPYKUMSx crabunmsaropor pacueT Ho ompeleieduio Hapdones palKOHANBHOTO

MECTOTIONGHEH NS BOAOBBITYCKOR o INEHE 3BSHA Kackana MeobyOIHMO NOBTOPHTE
13 TpeOVeMBIX &, BHATOrWYHO IIPOBCEEHEOMY B daHHON padoTe.

lI}OBﬁH‘BHHBIH B HACTOM:ieH rjase aHangE2 HﬂHpa"“‘rﬂ‘EH OTBOOMMEBIX DECXOI0EB
BOLHI 7O INHHE 3BEHA KACKala B aBapRHHBI pexmmax padoTal cTabHaHI2TOpPOE
NU3BOTIHN TaKKe CHENETh BBIBOI O BOSMOMBOCTH MX HCOOIB30BAHHA B CHCTCMIX
K&CKAIHOTO pPETYyNHPOBEEMS ONX LEREH NpPONYCKa WINMEIKOB BONBl B aBapHHHBIX
CHTyalMsx. Takas BOIMMKHOCTE AOJDKHEZ NPEIYCMZYPHBATRCE HA  CTAOHH
DPOEXTHPOBaHMSA CHCTEME BOAOPACTIDENENEHUS. JTO IO3BONHT MHHHAMMIHDOBATH
HYHCIO .EEG"DO.}‘(JCT OSLEHTX KETACTDOMHEECKH BO,I!Q&OFJOCOB Ha CHCTEMEX

‘BOAOPACTIDENSTICHNA NPeINoIKEHAOT0 THIA.

Tperbs. riaea [OCBANIERA ONMCAHMIO JWHAMHKH TipoueccoB B oOBeKTaX
PeryTHPOBAHMS CHCTEM BONCPACHNCASHCHUA C THEPARAHYECKHMYE CTabHAM3aTOPaMy
pacxona BOALL _

Ilns  BeABNemms  OCoDeHHOCTEH JMHAMEKM DPOHECCOB B 0OBexTEX
peryaspoBsands OhUTH IPOAHATHIHPOBAHE! H3MEHEHHS HAMONHEHWR B 3BeHe Kackana

CHCTEMM BOJOPACHIPelENieH s ¢ TAAPABIMIECKUMY CTAONNMIATOPAMA PacXoja SOMbL,
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BO3HUKAIONINE B Pe3y/IbTATE BOSMYUIOIHX BO3NSHCTENA B KpaliMuX CTBODAX, X2k e:xp{‘ -Jab)n f 22 J— \_ath sa+b= 215(1 v v :
HanboMes KPUTHYECKHX CTBOPAX 3BeHa KACKaIa kanana (puc.6). EE i g0 VB B " 2deb vt gw 2gh)
. S, -
— BDEMS 3aTa3/ILBAHN BPAMOi BOTHEL, 7| —.=——-;
yl%"i +0
© paccTosSHWE BHOJE KaHana o7 pacmmp!ma.mom oTBOpE [0 HMKHETO
nepempammammci 0 COOPYXEHHS;
S, ~ PACCTOSHNE METY HIKHHM ¥ BEPXHHM Iiﬁpﬂfﬂpa)lﬁlﬁalomﬂm COOPYKEHHSME
@~ JHBOE CEYEHHE 110TOKA BOJIE B KaHane;
B - 1nupHHa NOTOKA N0 BEPXY, '
B =211~ yKnoH xaHanz;
U~ CPEIHAS CKOPGCTH BOLE! B KAHATE:
y £~ YCKODEHHE CHJIbl TSKECTH;
X~ MHAPABITHAECKHH OKEIaTeNs PYCIs,
P TTyOHHA HAFONHEHMS BOMH B KAHATe,
Tlonyueso Takxe BEIDAXKEHUE ATA YCTAHOBNCHMS HpﬁpaIECHHH HanogHEHUH B
KAHANe TIPH BOIMYLIEHYY B Hammm CTBOPE-H BPEMEHR 1>7), +7) :

Puc.6. PacueTsas cXeMa 3BeHA KACKa/Ia KaHala CHCTEMBL BOSOPACTIPeeTeHHS!
1- TpaHsuTHsI Kanal: 2 — agTomat YHB; 3 — BogossuTyCK.

( .
[ “P(_T-“ﬂ i1 4@

AHATUTIMECKMM MTONOM OUTH MONYYeHS! PACYSTHHIC 3aBUCUMOCTH AIA A= L1821 2 J BBw | “u\B axp\_r {2+ b))- /
OTpEfencHus NPUPAINEHAH HANONHeHHH B CTEOPAX 3BEHA KACKAJ3d KaHama mpH Bu i ( fo X E&T ¥, g [ /'g; \></
BOSMYIUICHHH B HaYaIbHOM CTBOPE H Bpemeﬁurt <1<t +7, (OTCYyTCTRYE BIHSHUR HA L V ) 5
eTBOp ofpaTHO# BOJIHEL):

L [ T a'+b]
g *
VE® ﬂ Bh 1 xpL 2 B Bhu —
AR'=— N,. { 5 % Ixgo
e mza oo 2 Bt |
'3\ 8 'BJ . } = / - 'e%f+rfe+ré}x
- x@ +h ) .
)"1 - Lo ]_1 _ . y,]xafv_____mf . ﬂ+bl_ﬁ _.f.]_ f@!
: : 1 ;gw] SR v VB j
x expf -(.r—rf'} k : ’ @) Bh'?*— J | J
i it Bm) " )
_..__+1- b X
1 ngm ?rcxpé R a+b FX@ .
' \ 2 ) -B .
= : = . 1 } 1
Aa PN o S - )p - 1L 82 |g,;
re o, =—=%, Ag, —abConKTHOE NPHPALIEHHS OTKPHTHS; a, — OTKDEITHE peryisropa _ L v B » Bro g ) vV B )
% ' . ; | o [—g; Bhu i ) 3
VPOBHA HIM CTA0HIH2aTOPA BEPXHErD NeperopakHBaloUera CoOOPY KeHus; —+r - u )ﬂ J—j T+ : |
) & : v ¥ #y hgﬂ" [ - e a+b 1 & [gw)
\ = "F} E; Q, ~pacxol Bombl B HHKHeM Obede BepxHero NSPEeropakHBaioiEro tmm % -5 -H:?i"é-_,.l
COOpPY®WEHHA: . R v B

f— BPEMR C MOMEHTE BOZHHKHOBEHHY BOIMYILSHHA]
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= S few §
rioe =ex (....1- ab T, s [ rl- - ! 2
¥a P 2 } 2 gw__ 5 B n ——EDJT;—

b7 24y
B I
t! - BpeMT 3aMa3ABIBaHHT OBPATROK BOJHEL, 7, =
- L
5

VpasHenue 18 ONpENeNPHMS BENWUHHLI OTKIOHEHWS TyOHHBI BOISI OT
HOpMAIBHOW TTyGMHEL B OPOU3BONBEHOM CTEOPE KaHaia, Kor:(a. BO3MYIIEHHE MMeeT
MECTO B.KOHEYHOM CTBOPE 3BEHA kacKanA (a,)n Bpemeﬁn t> r1

PR S Y.{ ol ) ' H (in
8 L 4 v— i gﬂ U_ _gg .
LYs B )

i ;
rHe ¢, =—L Aa, —afcomoTHOS IPHPAIUERHE OTKPBITHS, 2, - OTKDEITHE Peryiatopa

2
YPORHS WK CTaORIM32TOPa BHKHETO MEPeropakHBAIOIIEr0 COOPYKEHAUA,
é0 ay
da, Q,

N, =

, 0, ~PacXo BOXBI B CTEOPE HIDKHETO MEPerOpaKHBAIOIIEro COOPYALHIL.

ITp¥ BOSHUKHOBEHHM BO3MYIIIEHHH OJHOBDEMEHHO B HaYANLHOM ¥ KOHGHHOM
CTBOpAX [TPHMPAIIEHHSA HaNOTHEHKH MOXHC OTpefenuTs 0 bopmysne:

Ah= AR EAR. . {(i2)

- 21

Vcnons3ys 3asucumoctH (9)...(11), BemomHess! PpacueThl HANONHCHMHA B
CTBOpAX 3BeHa KACKaja Kamaua ¢ TapaMeTpaMH, NpURATEIME BOe BTOpOH T7ase H
BENFYMHEMH BOSMYILAOUINX BOSNEHCTBAN %Q—= —0,25; -0,2; —0.15: -0,1; —0,005.

PesynpTaThi aHanHMza DacueTOB HanONMHeHuH B PasNMuUHEIX CTBOpAX 3BEHA
KACcKANa KaHATA B 3aBHCHMOCTH OT HAHOC /MBIX BOSMYIIAIOWIMX BO3NEHCTEWH
[OSBONMJIM CHENaTh BBIBOZ O TOM, 9r0 CTabunm#3aTopsl pacxofa  BOIEL
DAcnoNOKEHHBIC Ha paccTogHuu 0295 <S5 <0815, HAXORATCA B HauBRINOIHEHIIIX
YCIOBUAX M MEHee HCEero NOJBEPWEHb BOZNEHCTBIIO JMHAMHMECKHX IIPOLECCOS,
ROZHEKAJOLIMX B CHCTEMAX BOAoOpacnpencicHus. QM NO3BORMOT 00eCHeduTs oAy
[PaKTHYECKHW TMOCTOSHHLIX  PACXCHOB-  BOIEE moTpebutensM HE3aBUCHMC OT
BO3MYLUECHEH B CTBOPAX 3BEHS Kackana KaHalna.

AHamuTHYECKHM MeToloM Obllo YCTAHOBISHG BpeMs HODMAaNBHOU pa6cmﬂ
CTaOUIN3ATOPOR, EOIZZ HINONHSHHS mepen cra0mnmmzaropam¥ h,, <h<h_ ., 1pH
BOIHEKHOBEHEA BOIMYINCHWS B HAYATLHOM CTBODE 3BCHA KAcKama [pH mm&nom

Grede:

_ 007hBv _ f Bh R ‘\l’gmls}w
J’]ga’N.f'a'n r g gﬁ I B jIxgw

s a+b] Y10 ex;{ a+b
uex'pL ‘2 ] B B ZB){ lligw\

=7 —{ln

(13)

------ J"HB

g v, Ixgw
e
L

Takke NOTYYEHO BHpaKERHUe LIS ONPENEIeHns BPEMEHH HOPMAAbHOH PaboThH

cTadUNH3aTOPOB, KOTOa HANOIHEHHS TiEpel crabunmzaropaMy b, <h<h, , TIOCHE
BO3MVIDEHHA, BOSHUKHIETO B KOHSTHOM c*rmpe '
i T
0.1814.‘.3[“—;:',“}5;’& Uex ){v p \[B ]
< o + 5. (14) .

YVeTaHOBREHO, UYTO LI COXpaHEHHﬂ BOPMEJBHOTO. - pexuMa  pafoTH
cTabHIK3aTOPOE - BO3MYIIaloNiee BOINEHCTBHE AQ, B KOHEYHOM CTBOpE IOIDKHC
COOTBETCTBOBATE YCAOBHIO!

0,18k, B(u-— fgo)
AED

{0
.2 i ]

AQ, =

- 4]

as)

¥

' 3 Ip¥ BO3MYILEEWH B HAUANLHOM CTBOPE:
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0,07k, Bj 1+- 2
AQ, §r—— Q. , (16)

@exp| -1, -—a+bJ
b1 I-‘L 1Ty

[Tpw posHMKHOBEHME BOIMVIISHMI OJHOBDEMEHHO B HEYANBGHOM W KOHEHHOM
CTBODAX BEMHHE! BOIMYIIAOMMXK BO3ACHCTEAN NODKHEE COO” JETCTROBATD YCHOBHIO:

£ 0,13}:,-3{9'—\/%J
A0, S————r——4c0;;
f‘zJ

A% I( . 3
0,-0?7§;BL1+1 &2
U

- H

a+
7,00 exp[— 3
B

mexp[—'r a+bJ.Qv
¥ 1 2
=1 e

fpr  paspaborke  cuerem Bononacnpemeﬂm C  THOPABIUYECKHMHE
CTabHAN3aTOPaMH PacXONa BOAE! CHexyeT NPOBONATE THIATEIBHEIN PACYET pe3epRHOil
EMKOCTH KaHala, BakHeHImmg MOMEHTaMK HpH pac*{e're KGTOPOH ABIRKOTCHA
YCTAHOB/EHHE 2KTHBHOH 30HE B Oheax 3BeHz Kackala CHCTEMBI, OGBEMOB
Pe3epPBUPOBAHILA BOAEL H BPEMEHY NEPEXOIHBIX HPOLEcces B Obetax 3BeHa xackana:

Ycrasorneno, ure pH BOSMYWISRUH @, PAcIpOCTpaHeHKe KPHBOH MOAMopa,
OIpeAeIAIONIeH BEJIE‘!HH}' mmsmﬁ 30HEL - B LIUHEOM. oheibe OIPasgHYNBALTCH

AQ, <

roe 29 =N.a,; 2 .y,

Lt

paccTosHHeM: .
l'|'___+0 l+—- g‘j’_‘ Blw = i'gca\J L‘g@
s - B gﬁ ) pe
’ A iy [Ah JBU ﬁBho =" Sl
goN,a, Igo

g 23’{14-—5.‘[———

Hpunumas so suumanme pmBomm axag. .2 Maxerckoro o seanumme

AKTHBHOH 30HBI 11 BOSMYIIEHMS ¢z,, GBUT CHENaH BEIBOX O TOM, 4TO cTaOHIH3ATOPEL
pacxofa BomsL, yCTaHamiuBaeMsie Ha OTBOJaX BIOME 3BEHA Kackaja, paloTawT B
HOPManpHOM pEXHME NIPH DIHOBPEMESHHOM BO3HUXHOBSHUH 303\{ybl€HHH B CTBOpax
3BEHA KacKaja, ecim coﬁmozae'"cx YCIIOBHE: ;

= #’J f q—_vw s[.s‘fs

aN, a

5 1

_ = ol A _ BBhu
ia—’."-u‘][-u [ Bﬁv} g{l-o—l 53’-\ b
<s, [J: 15 ‘J A ”J:J (19)
! ) TMar}'Bu ﬁshb’

i B % PRPD pny
H T goN,a, Dge

ZBJ:[1+——,'§?-) i s
Uy oo J o

Pesepesziii o6seM BOID:, HAKATITHBARMEHE B Gsede B pesynsTate BOIMYUICHHUS
&, , MOKHO onpenmﬁ 110 32BUCHMOCTH: - : .
AW, =AQ L., (20)
Toe AQ, =-Q.r —-rrpﬂpamef{ﬂe Ppacxona BOZOBRITYCKA,. 7, — BPeMA EPEeXOIHOTO
Npoieccd OT BOSMYIIEHHA B KaHecrHch CTBOPE, ONPEeNeNAeMoe U3 Bmpa:»kennx

’==_  e Ei;lig"[ ng } A2

Pesepe Boxsr, HAaKATMBAEMBIH B 65ec1}e OT BOIMYIISHHA «,
AW, =AQ,t,, (22)
fie AQ, =Q,N,@, - IPHPalle:ie PACXOMIA BEPXHETO EPETOPAKUBAIOIIETO
COOPYKeHUS, f, ~ BPEMS IEPEXOAHOTO HPOLECCa OT Bonyu.{eHaz B HAYATBHOM

cTBOpe!
_ v __fBBhu
___(1 4 [—‘ Bhu 1+‘;ng Ixgw
oY B Jlxgw Bt B @3)
f,, 1 l"-\h 18;_.1 ,BB&'U . L2
oN,a, &

Haxonneﬂne pesepBHOA e‘wxocm TIpH agﬁoape\aeﬂno BO3HUKAIOUINX
BO3MYLICHASX @, ¥ @, cocTaEmr: - e )

AW =AW, +AW,. izl 24

PI}HOBWMEHHOCTB BOSHWKHOB&HHE BUGMYHL&IOHIHX BO3I{EFC;BHH JOEHa
YYHTBIBATECA JICMEHTOM 3&11333&133!{1{5{

B pesynsrare Teopetwdeckux Hcc'leﬂosaﬁﬂfff pOBEICHHAIX B HacTosiei
[71aBe, TOayYeHsl HEOGKORHMBI& JaHHLIE ONF p&'janOTKH peKOM&H,uaL.HH 10 pacHeTy
| HpQEK‘I‘HpDBBHF!O CHCTEM BOOOpacnpeneTeHud c THApPABIHYeCKHMH
CTﬁﬁHﬂHS&I‘Up&MH pacxoza EOIEL. ~ :

B qe‘rnep'ron -T/I2Be PRCCMOTPeHBl TEXHONOTUYECKHE OCHOBRI H CXEeMbi
ABTOMATH3AUKMH BOJLOTOAAYH U3 KaHaI0B CHCTeM B{}EOPQCHPE.{IEJEHM.

ABTOMaTH3IHpYH BOJOBBITYCKHBIE COODYKEeHUA Ha cHeTeMax
BOACPACHPENCICHHA, NPEIIONAraeTea TOCTHYL OOSCTEYeHHT TeXHOAOHUYSCKOrD
opoiecea PeryiHpOBAHMA  BOJONOZAYM (YACTHHHO MAHM  [TOJHCCTLR)  Ge3

HEMOCPEeCTREHHOrO YHACTHS YelloBera.



24

Texsonorngeckuii mpouecc, obecreunsaenmiil npi paboTe BONOFSMIYCY :ITO:
COOPYKEHHS, BKIOYAET HECKOALKO TEXHOIOTHHECKUX DEXHMOR:
® YCTAHOBOYHLIN PEXUM, -KOLIa npoucxom DepRITiiOe WOCTYIUIEHNE BOE K
PETyHPYIOMIEeMy YCTPOHCTBY; :

e pabowil peXXuM BONOBBITYCKHOTO COOPY/KCHES,

* aBapHITHEIH pexEM paboThH BOACBITYCKR;

e pexpM oOCHyXxuUBauus, KOTA2 TNPOHCXOMMT ONOPWKACHHE BOLOBRITYCKHOIO
COOpYXEHWS, HPOBOINTCH TEXHAMECKOe OOCTyRUBAHNE B PEMOHT.

B pafore mompofRO pacCMOTPEHO GYHKUMOHNPOBAHWE BOJOBBITYCKHOTO
COOPY/KSHHS B KaXion #3 NEpeCICHHEEX TEXHOMOTHIECKHX PEXUMOB.

Tlo pesynbTatam aHANESA TEOPSTHYSCKHX OCHOB (YHKIHOHHDUB2HHS CHCTEM
crabunMzanmy pacKofa Bans:- Bnima paapaﬁom ‘pa3BEpHYTAS KNACCHOHMKALNA
ApPHHIEAOB, CHeCOS0E B CPEnCTB: crabuimsaniy BOJOTONaYH (pHC.7), * COTNACHO
KOTOpOIl NOKaTsHEC THAPABIFICCKHEE CHCTEMBL ~ BTOPETYISTOPE! ¥ CTAORIMIATOPE]
pacxoma Bomel obecnesuBaioT B paboTe pPEATHMIANMO NPHHUMIOR crabunsrofi
BONOMOAAYE CHETYIOMMI crocobaMy | CPEenCTEaMH. -

1. Jlns crabunwsalms BOKOMONAYY TOANEPKENNEeM GOUTOSHCTRA Hamopa Haj
OTBOIOM HCTIONB3YIOTCH® ' :
1.1) cnocof cogeTams HETONRMKHEIX BOZQCIMEA H BOXOBLITYCKA!
1.1 1}KOM0mapesammmm BITIOYAIOTHMIE HETIO ABWRHLHI BOTOCTHE
DasIHYHBIX KOH Ui ¥ HETIOABHKHOE BOJCBLITYCKHOE 0TBEPCTHE;
1.2) criocob nepememnieRns HeNoABAKHOTO BOZOCAHEA Ha BOROBbIMYCKE PasiH4HOH
(hopME! (KoHGATYPaiHEH ):
1.2.1) ponocnHBaMy 1 BOBOCTTHBHEIMYE ampcmsm NePEeMEIIAIOIMMHCH TIPH
noMOIL TICTLIZRKOB;
1.2.2)poA0CMBaME-3aTEOPaME,; 050Dy IOBaHELIME YPABHOBEINCHHBIMY HOTAABKAME;
~ 1.2.3) BoneclwEaMK-3aTBOPAMH, YDaBHOBEHICHHIMIA BOSACHCTBHCM CHJ TIOTOKa H
Tpy3a; '
1.3) criocob mozmepxaris NOCTORHROrO HEpenana B Gsedax:
1.3.1) nepeaBWwKHEEIME YPABHOBEIHEHHEIME CROOHAMI;
1.3.2) KoMOMEUpOBSHEEINME CHMCTEMAME, BIUHOYSIOUNAMY HETIOEBIKHBLL CHOOH M
TIONBHXXHBIE YPARHOBEIIEHKEIE BIEMEHTEL
2. Ilns cTabunuzalud pacxona BOGE OTBONE UIMEHEHWEM ITONIANH paboTaoiero
oTeepcTHs 00paTHO RPONOPHEOHANEHO BENWINHE Jf? HCTIONE3YIOTCS!
2.1) cnocob mepevemenus SHEMEHTOR: mmmmmﬁ $OpMBl BAQNE OTBOANINETO
OTBEPCTHS:
2.1.1) KOHCTPYKUMAME, 0OecHeuABaroNMA ﬂepememeﬂne perym&pymmero oprara
an TIOMOIitH OTIaBKa,;
2.1.2) ycrpoficrBaMH, Yy KOTGpBIX ,uasneﬂne " pomel Ha paBoumil  opran
YPaBHOBENIMBASTCS FPY3OM AINL IPYIKHHOH;
2.1.3) =zareepamu, ypasﬂenemenmmu mxpennﬂmr‘iemw BOSHEHCTBMEM CHII
TIOTOKa;
2.1.4) aaTBOpaMH, ypaanmmenﬂum mnpacm-rmmm faBngHYeM TOTOKZ F
cobcTREeHHKIM BECOM;

-

[ PECYJIMPOBAHME (CTABWIM3ALIMS) BOAOTIONAUYM HA BOAOBIIYCKHBIX COOPYKEHUAX

HEJbL PEFTY|IHPOBAHHKA
Tlo/au3 28 MaHHOrO, IPAKTHYCCKH MOCTOAHHOIO 5O BPEMEHH PACXOJIA BOJLI B 0TBON
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2.2) cnoceb. nudidepenunanuy QyHKUKH B PasiHEIX PEXHMAX PabOTH!:
2. 2 1) caMoperyaupyvIOmmMMycs BONOCTHRAMY;
4..;.2) MHOTOPEXHMHERIMH PEryIITODAMH DaCXOna,
2.2.3) cucreMamy CTaOMIIM3S MM CO CUETHO-PEIIAIOIIMMY MeXaHEIMAME.
3. [ng crabuausanun pacxona BOALl M3MEHEHHEM K03 OHIHEHTA PACXONA B
(byuxupm VH npuvensioTes:
3.1) crocof uenoas30BaHNS THAPARTHYSCKEX coupomsnel-mﬁ HEROIBHKHEINHA
YCTpOHRCTBAMHE;
3.1.1) koHCTpyRUBSME C paccpenchmm&z NEPEropoaKaMH;
3.1.2) apTomaramu, CO37AIONIMMY BEXPEBHIE HOTOKK B KaMepax;
3.1.3) TIHeRMOTHAPaBIHYECKHMY PETYISTOPAMH, PabOoTa0MKUME 32 CYET LABNEHMS B
Tpybe (cudone);
3.2) cnocob cm,uaﬁsm omrpomsneﬂnﬁ B az»me npc‘maemms OCHOBHOMY HOTGKY
CTANUOHAPHEIMY KOHCTPYKIBAMU;
3.2.1) CTALMOHAPHELIMI ABTOMATaMY CO BCTPESHBIME C‘I‘pyﬂMﬁ
3.2.2) crabumisatopaMu pacxoia TéIa “xopo6uarsii mut”;
3.3) cmocob HCIOE3OBEH mzxpabmqacmx CONPOTHBNEHHH OT TOABHKHLIX
3IEMEHTOR;
3.3.1) aBTOperynATOpaMi PaCXOAa ¢ NIOABMAKHBIMY IAEMEHTAMIL.
4. Jins crabuimssumy pacxona BOAE! MCHONLIORAHHEM IHHAMHEUECKIX CBOHCEE
[OTOKa Peaiu3yIOTes: :
4.1y cnocol menewns NOTOKE B BB}JTKH&J‘IBHBH THIOCKOUTH:
4.1.1) menoapmiusME B paboTe YCTPOHCTBAME © BogoorGopom u3 GypHOre noroka
IpH JeNEHRY €10 B BEPTUKANLHOM II0CKOCTH;
4.2) cnocob nenenus noToOXa B FODMIOHTANSHOM IIOCKOCTH:
4.2.1), HENOZBWARBIME B PaboTe KOHCTPYKUBSMH C jejieHneN CRODOIHO Tanaiomes
CTDYH TIOTOKE B IIaHe;
4.3) uHEpHHOHHOE HejeHVe TOTOKA B IUIake:
4.3.1) HENONBUKHBIMA KOHCTPYKUMSMH, HCTIOBR3VIOIAMH CHbI HHEPHMY JIOTOKa Ha
TIOBOPOTE.
5. Jins crabmmzauus Pacxola BOABI OTEOHZ PEryNMPOBAHUEM YDPOBHS - BONEI
HEEKHEro Bheia BONOREITYCKE HCTIONE3YIOTCH:
5.1) cmocob coueranus peryIHpOBAHUS YPOBHS BOXB! HHKHETO 6’&‘16{}13‘ W UCTEedeHAs
43 OTBEPCTHH:
5.1.1) perynsropamu \'p(JBHS‘ HIDKHEro Opeda B AOWOTHEHNE C OTBEPCTHAMH HA BXOZE
B HIDKHHHE Oped);
5.2) criocob codveranus peryAMPOBRHNSA YPOBHS BOKL! HIDKHETO Gheq;a € HCTEYEHHEM
qepes BOJIOCITUBEL:
2.1) yerpoficrBamy cTabunuzauay Hamopa B BREEM 6nethe B KOMILIEKCE
BOIOCITMBAMH,
5.3) cnoxHeble coueTanus TEOPABNHANECKIY SBNeHNH:
3.3.1) MHTETPaNLHEIMA CHCTEMAMH CTABUIN3ALUE YPOBHA BOJE HUKHere Ghaha.
€. Ins cTa0MiHsaumMu OTROFMMOTO pacxola BOAk HCHONE30BaREEM JBYX Wiy Gonee
TIEPeYHCIICHEEIX rrpHHHBrIUB OZHOBPEMEHHO MOXKET NPHMERATECS:

T

6.1) cnocof coveraHus KOHCTPYKTHBHBIX ocobenHocTel { HECKOABKHX CHCTEM
CTaOHAK3aLHY. . : -

Hexops W3 yKazaHHBIX. npmumri_os, DAcCMOTPEHbBl TEOPeTHYECKHME OCHOBBL
(-PYHWOHHPOB&MK CpEAcTs c'raﬁnﬂmauaa. BQiIOB’Oﬁa‘.iK.I—i& OPOCHTSNLHBIX CHCTSMAX.

C y4eroM TeOpeTHYECKYWX OCHOB QYHKIHOHHDOBAHMA CPELNCTE CTaluiIM3anin
BOZONOAAYH, OblIM DACCMOTPEHS!I TEXHHYECKHE XAPAKTEDHCTHKY OCHOBHBIX THIIOB
cTabunKU3aToOPOB PACXOAa BOJEL

Ha cerogus paspaboTano oxkono 100 xoseTpyxumi crabummsatopos pacxona
BOMEL T . .

Bompocami pazpafoTok ¥ HCCISQOBaHWE - CTa0MIHSATOPOR pacxoda [Uld
THAPOMETHOPATHRHLIX CHCTEM YHemeHO ocofoe sHuManue B pabotax A M.Asneesa.
2.B.bexboesa u P.C.Bexboeno#, [1.C.bofoxumze, A.B.Bouxapesa, A.M.Epenuca,
M.B. Byteipuna, -A.ATaprysr, - B0 Xypuna, MK Kycynesa, A.M.Kapmanosa,
H.I1.JIasposa, K. TyGusi-{ epunka, A.C.JIyrosoro, 3.2 Makosckoro,
b.M.Mensuuxora, P.IO.Mycamxanosol, P.H.Myxyrannozen, @ M.iTuxanosa.
AJ.Poxmana, J.I1Py3cxoro, B.E.Crapkosexoi#t, I'.I1. @ponoso#t, 1.5 . Xamagosa u
apyrux ywessix. Cpeny 3apy0eHEX HHKEHEPOB H YUEHEIX JHAYMTENRHAd padoTa B
ITOM HanpaBlewH nposeleHa B.Ampmepces, Il.Bepuapn, B.Bpanar, ILJanren,
[1L.XKupoge, M.O’Kepon, 3.PoGuscon, C.Crawenpu 1 ap.

B  pabore paccmorpeHbl  Hauboslee  OPHIUHAIbHBIE  KOHCTPYXLHY
CT&GHJT.HSB.TOPOB pacxona BOIBL T TO'{K&_BPEHHE BOZMOMHOCTH IIpDHMEHEHHA HX Ha
COOPYXEeHHAX BOZOMOAAYH CHCTEM BOIOPACTPEACNieHHA, bolIo OTMEUEHO, 9TC MHOIHE"
43 HHX MOTYT HCIOJB3OBATECY HA OPOCHTENBHBIX CHCTEMEX 3 XAYecTBE CRelacTs
>TafHIn3aguy BOXONDIA4H HCXOIA U3 KOHKDETHAIX YCIIOBHI 00BEKTOB BHEAPEHNUA.

MposenewHslil aHAIH3 TEXHAYECKAX XapaKTEepHCTHK CTAGHIH3ATOPOB pacxosa
BOIEI MOKa3ajl obNacTh NpPUMEHEHMH KAKACH W3 DACCMOTPEHHBIX KOHCTPYKIIH
¢TabHAK3aTOPOB, & TaKke NO3BOAMN BLIABHT: Haubomee NEpCHEXTHBHEIE M3 HHX WA
MCMIONBE30BARKA HA OPOCHTEILHBIX CHOTEMAX. -

Bsuto otMeueHo, arto B._rtoéﬂe.;mf:e Bpemd HanGoee WUPOKOE PACTIPOCTPaHEHHE
Ha MEIMODATHBHBIX CHCTEMaX  [OAYHunM cTaOHAH3ATOPRl PACKONE BOBl THOA
“xopoBuatsii mut’. TakMe KOHCTPYKUMM. cral#iu3aTtopoB 3T0rc THOoa, Xak
“cTymeHdaTEIl  CEKLMOWHBIM  kopoGuarteii- wmaT’(CCKIL) mamnu  wmpoxoe
OpAMEHEHHE HE TOMBKO HA DACOPENEIMTENBHBIX KaHanax, H0 M Ha BOJC3a0OpHBIX

_THOPOY3MaX, I0CKOIBKY OHH [03BONAOT ofecreunBarh Tpebyemylo BogomoIady fpu
‘nocTaTouno OonbluuX xonebaHMusx yposHeil Boawl nepes ctafummsaTopamu, [pyras

KOHCTPYKIUKA CTabUnN3aToPa 3TOT0 THIA, HazkiBaeMas “kopoGuaTsiid Monobaox (KM
¢ CHAPOASHCTBYROMEH CHCTEMOR yApaBneHHs o0NafaeT MaIOMOUIHLIM NDHRBOIOM H
OPUMEHAETCd Ha MEIKMX BOJAOBBITYCKAX U3  DACOPEAENHUTENBHEIX KaHATOS.
TIpeacrasurens “KopoOHaTsIX WHTOB” - “BOAOBBITYCKH-CTAGHINIATOPE! PAcXoa 14
OeicTpoTeunnix  kaHanoB'(BCPBK)  nmoisommor  ofecmeuusats  CTaGuinHVio
BOZOMORAYY U3 KaHAMOB ¢ BYPHBIM U CBepXOYDHBIM DEXUMaMi TEUSHHS BOIBL.
YIIoMAHYTEIE paHee KOIIBIEBBie CTAOMIM3IATOPSI PACXONA BOABI HALLTH fDHMeHeHHe
Ha MAalHCTPANEHBIX H PpPacnNpelellHTSNbHBIX KaHalax OpOCHTEIBHEIX CHCTEM, [I2
HMEETCR Nepenal MecTHOCTH B MeCTax YeTPOHCTRA BOIOBRITYCKOE,




Kamzeili npencTaBuTen: “rRoOpOGIaTRIX OWTOR” HMEET CBOK  ofnacThk
NIPHMEHEHUS ¥ MOXeT CIVKHTH CPeACTBOM ABTOMATH3ALINM COOPY)KeHHH BORONONady
OPOCHTENBHEIX CHCTEM E 3aBHCHMOCTH OT ©CODEHHOCTEH 3THX COODYXEHHIL.

B ocuOBe QYHKUMOHHDOBEHHN 3THX CT20MIH3ATODOE UMEET MECTC APHHUND
obecriedyeHns NOCTOSHCTBA DACXOAA BOAE! 32 CHET H3MEHEHMH KOAM@HIIMEHTa pacxona
oCpaTHO NPONOPUHOHATRHOTC BETHIHHE JE .

B ocHOBY KOHCTPYKTHBHOIO MCHONHEHHS cTaOHIU3aTOPOE pacxoRa BONbI THNA
“xopobuarei mHT” GBUIC TMonoweso ypaeHenme H.E. JKyKOBCKOTO I OpAMEITH
JHHEE TOXa NPY HCTEYEHUH KEHKOCTH H3 COCYAA!

Y= <L, Ism&:tgtg @8 + const (25)
2 q

rae a=0fz: Q ~ pacxen-MQM'
& — VroJ MeXny KacaTeRbHoel K xpm cBodoaHON nempxnucm # OCBIO X B
nnockocTH YOX ;
® — CKOPOCTb MIOTOKA B CIKATOM CEISHHE;
¥ — ODAMHATE TOYeK KpHBoH ceobolHoll NOBEPXHOCTH NOTOKE;
¢ — MapaMeTp, 3ABHCALTN OT YFia HaKJIOHA 32TBOPa K HOTOKY ¢ = F(f, )

B, — yron HaKIOHa 32TEOPA K TOTOKY.

Pewenne ypapricHus (25) 10 pasiuYHbIX YITIOE HAKIOHE f Dan0 BO3MOKHOCTS
pAaccYKTaTh KOOPHMHATH! ¥ MOCTPOHTE Mpoduile CRODOIHOH TOBERXHOCTH NOTOKA,
BHITEKAIONIET0 W3-TIOZ 33TROPOE IPH PAIIWYHOM Hakjiose uWx K noroxy. IIpu sTom
TeopeTHuecky OsiNa pemieHa He TOIBKC IDIOCKAN, HO I POCTPAHCTBEHKAN 3aaaya, HTo
HC3BOIMNO THOCTPONTE NPO@HAL ROTOKA, BLITEKaMIIEro H3-Toa 32TEOP2, PpK HalKy{y
BEPTHKANIBHOTO H PaAHATLHOIO CHATHA [FOTOKA OHHOBPEMEHHO.

Tak, TIpE ACTEYEHWH H3-TI0J KOABLEBBIX 3&TBODOB KOODAMHATE CRODOIHOH
TIOBEPXHOCTH MOTOKa MOTYT B5ITH OTpe/IeReHE! IO DopMyTam:

korma g, =90":
f ! g2y,
[x= Eces&-trlnrg —_—
J 2+ Zg,igy GrgZu, +4p. ) ey
te2u i
|y =22 (asine m)— B2
i 2+m e ALy, + 4y,

THAE k- BETWHHHE. XAPAKTEPH3IVIOWIAs CKATRE DTOKE, BEITEKSIOMIETO HE-TION 38TBOPE;

KoTge £, =150°:

29
- . "
s L AGH
lnrg l lrg’ 9—Erg£—il a2, Irglr ngl ==
BT “] 10 3710 § Jio Erglg+0721
| i
1 ai
ﬁ_-cos;i
-151 -‘14—-——]+6cos(9+3994
! o !“—\.05" :
H a . |« 12 ; ; A
1K= - S
Smoridd [ @)
tgu | t+— g
;rrng:'J
| ol 1
’ { si.ugd--i;- J‘
| sm&+5-f_1 a2 i |
[ .8 43 |
sin———-
B a L : o5 2 J__
Sreldd 4 4 \I ?
1 I+——= } e
] gﬂc[ T fgzﬂf ’_j {;.)

gorza 8, =180%;
fin{t - wse}+cosa n2+1i}
tgp (mg2u, ~4u.)
_a_ (B+sin6+7)
" 27 g lmg2n, v 4p)

PeiieHue TeopeTudeckux 3aBHcHMocTed (26)...(28) mo3BOnMIO YCTEHOLUTH

MaTeMaTHYeCKHe 3aBHCUMOCTH MeXTy KOHCTPYKTHBHBIMH W [HIPABIHYECKHME
NapaMeTpaMH  KONGLERBIX craourmaampoa pacxoga  BOABL, KOTODhi€ SOQWIAH B
METOAMKY MX pacHera.

Ha ceronHmms#d HeHB CyWeCTByeT - Tpd “onmimmuna KOJIBHEBBIX
¢TaSHIH3ATOPOB Pacxoia sogsz. a)® ummnxpmecmn CTYTEHYATEIH KOpoOYaThiil T
¢ kojeiensivi  Kamanamu’ - (LICKIH),  6) “uMAMHIpHYECKHH  CTyneswaThid
mm&qmui UIMT C OCeCHMMETPUIHEIMHA PABHOBBICOKME ceximamy” (LICKUI-I), &)

“UBTHRRPAUECKHH CTYIEHYATHIH KOPOGUAThl WUT ¢ 3HYTPEHHHM CODUIOHTAILHBIM
xossipekon’” (LICKIL-IITY (puc.8).

Kakaas u¥3 YKasaHHBIX KOHCTDYKUHH mpemcraBiger coboll LHIHHIpHUSCKHiA
¥OpOBYATEIH 3aTBOP. COCTOSIMHE W3 COOCHO VCTAHOBNEHHBIX HHIHHIDOB DasIugHOH
BBICOTHI ¥ J1HAMETDOB, KOTODBIE B OCHOBAHIM COGMHHEHB! C YCEHCHHBIMH KOHYCAMH.
[Tepemeruactcs 3aTBOP NpY NOMOMWIM TOTBEMHMKAE H YCTAaHABIHBACTCA HA KO/IBLEBOM
BOICCHKBE, KOTOPBIA TpescTaBaAdeT coGoil BX04 B TpYOUATEIH BONGERITYCK.

C uelsio NOITEEDKIEHHS DE3yNBTATOR KOHCTPYKTODCKHX DaspadoTex H
TEORETHHECKHY HCCIeI0BAHHH, EC":CTOI_JGHHETB HIYHEHHA B83aHMOBTHAHNA DAazAHMHBIX
-";"_laI{TOpGB Hd [HMIPaBIHYSCKHE [HapaMeTPhl KOJBUEEBRIX ""”GH'IH'SB.TOUQB pau_xo 18
30051, 3 TaKKe 3:—.10093. ONTHMANBEBIX KOHCTDVKTHBHEIX H [HIDABAHYECKHEX
o fipay:er'_cos 2THX CTEGHIIHEG.TOPUB, HpilH 000CHOBAHET H IpoBedEHEL

(28)
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Puc.8. Cxempl KONBHERHIX ¢TabHIKIATOPOB PACXOA0R BONEY: a — LICKIT-; 6 — HCKUL-T: ¢ — LCIKIIL-1,
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IKCTIEPHMEHTANBHEIE HCLAENOBANNS, BRIIOMHEHHEEe 0 paspaloranHoii MeTomuke ua
SKCTIEPHMERTAIBHOH YCTAHOBKE B uacmmﬁax 1:5 u 1:10, vro Goasie MUHMMAITBHO
IOHYSTHMONO, 0feCHe HBaIIerc asTOMOARILHOCTE 1To Pefitonsacy.

B npounecce ntme;maam M3YHIUCh: TIPOMYCKHas CHOCOGHOCTE KOMBileBBIX
3aTBOPOB, BIANMOBIMAWME KOHCTPYKTUBHEIX M TMOPABIMYECKHX TapaMeTpos
CTAOHAUIATOPOB C UEABIO WX OUTHMUSALMH, nponycmaa ¢r10coBHOCTS KOTBUEBOTO &
TUIaHE BOZOCHHEA.

Viccnenopanss APOTyCKEOH CIOCOBHOCTH KOMBUEBBIX CTA0MIH3aTOPOB Pacxola
BOAEI IPOBOAHIHCE B COOTBETCTEHY C METOAMKOH MHOTODAKTOPHOTO 3KCHEpHMEHTA.
C uempio TOMyYeHHS MaTEMaTHMECKOH MONenH THEDABIHYECKHX ABISHMH Obis
[EeATH30BaH MONHBIA (AKTODHBIN JKCHEpHMEHT 2°(TPEXMaKTOPHBIH IKCMEDUMENT Ha
OBYX ypoBHSX). s momydedus afcKBATHOW - KBANDATHYHOH Momeau maan 2°
TOCTPaUBa/ICd 10 OPTOTCHANGHONO HEHTPAIBHOTO KOMIIO3UIMOHHOID [1aHZ BTOROrC
TOpPAIXA C ONEITAMY B HEHTPE # 3Be3[HEIX TOYKaX.

TMomydentas MATEMATHYECKAR MOAETS B PACKOAMPOBAHHOM BULE:

= 0,618+0,1217(a/ H)+0,3222(b/ B}~ 0,08028, - 0,2657(a/ H Xb/ B} +
+0,0149(a/ H)B, +0.3691a/ H ) -0.0886(6/ B +0,006574,",
rae - x03GOUIHSHT Packo4a KOABLEBoro 3aTROPA; ‘a/ H - OTHOCUTENBHOE OTKPLITHE
3aTBODA; b/B - OTHOCHTEARHOE CXKATHe; JF, - YTOl HAKINHA KOHUYECKOro
KO3BIPBKA K MOTOKY, Pai.

[Ipu pelenHy NpaKTHYECKHX 32439 NOMYCKAETCH HCIIONB3OBATH OCPEAHEHHOE
3HaueHue KO3QPUIHEHTa PACKOIA KOABLEBOro 3aT8opa u = 0.61...0.64, 4TO HaxoAuTCH
B Mpeenax JOMycTHMON TOYHOCTH OT CPeliHero 3Ha4eHMd.

Wccnenosasus KOMBLEBBIX  CTaBWIM3ATOPOB  pacxoda BOAB € UelbiO
onpefencuud Hambonee PAUMOHATBHBX [apPaMeTPOB  [POBOMAMIMCH IR Tpex
NepedHcAeHHEIX MOANGURAUME N0 MeTomy Boxca-Yuncona (KpyToe Bocxomieaxe)
MYTEM COMETAHUS JBIKEHHS MO TPAINEHTY ¢ METOZOM DAaKTOPHITO (LHIAHHPOBAHNA,

[ony4ennsie B Pe3yIbTATE IKCHEPHMEHTANBHbIX HCCAELOBAHKH KOHCTPYKTHE-
HEie U THAPABIMYECKHE NapaMeTpsl CTa0WIM3ATOPOB BOLLIY B METOAUKY UX pacyera.

DKCTiePHMEHTANEHBE HCCASLOBAHAA KONBLERbIX BOACCIHBOB C DASIMHHbIMH
BOJOCTHBHBIME TIPOQHIAMA [O3BONKAM NOJYYHTH 3aBHCHMOCTH HIA ONpeleieHus
KO3 ULHEHTOB PACXO/A KONBUERLIX BOXOCTHBOR!

(AN IWHPOKOro TIOPoTa:
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ZaBucuMocTs  (30)...(32) NOSBONSIOT OGOCHOBMIBATE BHIOOP KORCTPYKLMH

KOMBUEBHIX BOJOCIHBOB NPHMEHHTEILHC K KOHKPSTHHRIM YCHOBHSM HCIONL3GBAHHSA
‘KoJbUeBEIX crabunmsatopos. Kax BHIHO, HawbONBIIEH NPONYCKHOH CHOCODBOCTEIO
obnanaeT BOJOCTHE NpaKTHYeckoro npoduns. OIHAKD €ro yCTPOHCTBO He BCerna
PALHOHATEHO BBHAY NOBRIIEHAKX TPY/IO3aTPAT NPH H3rOTOBIEHMH.

Tlo pesyneTaTaM TeOPEeTHHECKMX U OSKCHEPHEMEHTaNBHBIX HCCHENOBaHil
KODBUEBHIX CcTaOMNHM3aTOPOB DPAcXOa BOAe Owina paspaboTaHa METORHKA
HHKEHEPHOT0 pacdeTa 9Tux crabunwsaropos (Tabm. 1. :

B nsTofi raase paccMOTPEHEl TEOPETHHECKHE QCHOBLI BOJOYHETA CPEACTEAMH

cTabuin3aAy BONONOARTH.
CTporsH y4er opoCHTEIsHOH ao;:u cnocoﬁc'niye'r YCREIHOMY OPOEEREHUIC B
MHU3Hb CHCTEMHLIX W BHYTPHXO38lCTREHHEX [JIAHOB BOZOHONLIOBAHUS, OK43HIBACT

CYHIECTREHHOE BIAMAHKE Ha palVOHANbHOS HCNONE30BaHHE OPOCHTENLHOH BOHEL,

ofecneunBaeT NPaBUIbHOE Bojopachpelenesre, nossimaer KILJ 0pomnmm
KAHANOB, YIYUMAeT MEIHOPATHBHOS COCTOAHNE ODORIAEMBIR 3EMENE.

Tlposenennpiil B pabore ananys TEOPETHYCCKMX OCHOB BOKOYYETA CHCTEMAMYE
crafunusanyy BONONOjAMM DOKa3dw! Henecoo0pasHOCTE HX HCHAONB30BAEWS B
Ka4ecTBe BONOMEDPOE Ha THAPOMEIRODATHBHELX CHCTEMEX, UTO NOBBOJMT NOBBICHTH
BKCILTY ATALHOHHEIC TIOKA3ATeNH CACTEM BOAOPACTIPEHENCHNs, 00ECTHEHTh SKOHOMHUIO
SHEPTETHHECKNX, TPYADBRIX ¥ MATEDHANBHEIX pecypcms COEBMECTHE (YHKIHE
cTabunu3aliy BOROTION2YH i BOOYHETA Ha OPOCHTENBHBIX CHCTEMAX.

PaccMoTpeHHbIC XadeCTBEHHBIE XapaxiepHCTHEM HapOONee COBEPIHEHHBIX
KOHCTPYKHWl  cTa0HT@3aTOPOE  packona - BONE  TONTEEDANIN  BOIMOXHOCT:
HMCTICNB30BaBENS MX [ Lenel BOIOVYeTa Ha CHCTeMax BOADpacHpeleNeHs, a Taike
MO3BONUIM PACcCIMTETH BONOMEPHEIE KOHCTAHTR NPHBSHCHERTY KOHCTPYRIIHIL

Ha ocHOBE 3KCHepUMEHTANBREX HCcneopannsl OLINN BEISRNEHE! OCOOeHHOCTH
BONOMEPHSIX CBOHCIE CTabMiIE3aTODOB DECXOAAE BOEM B PasiHHYHEX pemax
HCTEYEHYS.

Ha npumepe xonsuiessix cTaumisaTopoB: packona 90111,1 YCTAHOBIEEG, HTO-
AUMana3on KonebaHmEH HANOPOB, TPH KOTOPOM OBECTIEYMBAETCH - CTAGMNBHAS
BOHNOTIONZYE, Y ONHHX ¥ TeX Xe CcrabHin3aTopeB; paboTaomMIX B Da3THHHEIX
PEXEMaX - MCTeUSHHUA, pasnuueH. 5To ROXTBEDIUANG Pe3YABIETE TEOPETHUECKOTo
ananyia, BNOAHeHHOTO BO RTOPOH 1T1aBe HHCCePTaEIR.

Pentenne 3amauH ONTHMAILHOTO IUAHHPOESHES SKCIEPEMEHTOB € LENBIO
YCT2HOBAeHHs HauGolee DAUMOHANEHBIX TIAPAMETPOR. CTaGWHI3ITOPOB B PEMHEME
32TOTUIEHHOFO HCTEHeHWA B prﬁqa,m BOLOBBITYCK OCYIHECTBASAOCH METONOM
KPYTOro BOCXOMHEHHA.

Ha ocHoBe anpHOpPHBIX ARHHLIK BHODAEE acnoams{e YPOBHH ihampm:.,
MHTepBa/lbl BAPERPOBAHNS U PEalIH30BAH [IaH SXcTiepuMenTa 2

B pesynsrare nponeAeHHEIX ‘mecnenoRasui GaUTO ycranomeno. 49TO OpH
paﬁm'e KOJIBLEBEIX cnaﬁmmzampaa pacxozid BOZS B TOATNODHOM DEXEHME,
cTabunyzaTopEl ABMSHOTCA BOKOMEDPAME -fIPH Hs.ﬁopax Hs BowﬂpﬂEMHOH

MeToanka pacyeTa KoNsUEs X CTA0HIA3ATOPOB PACX0Aa BOAS
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Tabmuaua 1

CTapul. @ MJIAIM. KaEaje

Pesxum cBOGOLHOND ACTeUSHHA Pesiun 3aTOmIeHuA |

Trn mura Tun mura i

; : LCKII- | UCKI-I | UCKI-IT | UCKI-H - | UCKUL-IL !

MHEHEMATEH. HANOAHSHEES E 0,5...0.7 M i

nepex crafumsar., A, |
Munnn, epenag IHa B H. 0.7H,

MaxcimansHo
JIOWyCTUMOE OTKPRITHE
cTalHIH3aTOPE, g, .

0,36.
0.46)H (0.35..048)H , |

(0.33..046}4 .,

JHamMeTp HapyRHEOTO
KOHHYECKOTO KO3EIDBKA
00 KpOMKE HeTew., [

2

m_m‘?-g(ffm

-a,)

Koodeai pacxoda 4 B
| CHATHS HOTOKA &

1=0,61...0,64
§=0,67..0,7

TlaamMeTp KOJILISEOT0
30J0CAHBE, d

(0,7...0.9)D

[Jmanason konebasui
HAIOPOB TIEpes

crabrmuzaTopom, AH ;

Ho—H

max T mm

Yucno cTyneuei, n

P&

AH AH
(1,36, | Fl.ei,.,i,s}j
|142)a,., | X e

ki e S e
(0.85..095)a_,

KO3EIPBKA K TOTOKY. £

Yron Haks. napymoro .'

150°

Tlnea obpasyome

KO3LIPEES, [,

1 >(0,4-06)a;

(D'=0,5d)

D'-gpaMeTp BHYTPSHEETO HHIHHAPA

" Vron w/y ofpasyiomeit
HApYK, KOHHISCKOTO KO-

3HIPBKE B THHHEH KacaT. K
KPOME2M KO3BIPEKOB, O

5% 45"

375470

Tonomna xopobuarci
CEKIHMH N0 BEPXY, ¢

©32.- (045..0.5)8,0,
033)a,,

(0.6..0.65)a,.,

Togmuna xopobaatol
CEKI¥H O HE3Y, '
(=3 ycnous)

I Po s
D-Df

=D, -AHAMETP BHYTP.KOHU.KOIBIDKA 10

KPOMKE scTevenus; D" -AHAMETD HapYX. UHAHHIDAE)

BricoTa cTymess, A, AH{n
TaBapaTel C=3d; B=1,5C
sogonpHemunka, C u B
| BelcoTa nopora Ha BXOIE 2 i
3 BOJOOD., A, 3
Paguyc 3akpyrTieHns
|_YTIIOB BOAONpHeMHHLD, R (0.4...0,3)C
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Kamepe H_. <H<(19. 23)H_, ;9TO HECKONBKO MEHBIE, HeM TIpH cBobonaHoM
HCTEYCHHH M3-TON craommsa‘mpa 3o yenosHe HeoOXOHMMO VMHTEIBATE TIPH
TIDOEKTHPOBAHKEY  BONOBBITYCKHEIX coopymemm paldoTalomuX" ‘B peXuMe
3aTOIIEHHOIO HCTe4ERMS.

PacemoTpeHs! TTYTH NOBBHIEHHS OTIGPATHBHOCTH CHCTEM BONOPACHPEACIEHHS.
Otmeweno, 9TO TNOBBILEHHK OHEPATHBHOCTH YIDEPIEHHS WMHM, CHOCOBCTBYET
HCHONL30BAHNE Ha aBTOHOMHLIX CHCTEMaX FHIPABAWYEcKuX CTabm/MH3aTOpPoR pacxona
BOJIEL. . =

Uleeran rnaBa BKTIOYZET ODHCAHWE OOLEKTOR BHEADCHHS M OCHOBHEIX
peKoMeHRauwil 10 EPOSKTHPOBARHIO H ‘SKCILTYATALHA CHCTEM chapacnpesxenem c
THIAPaBIHYECKHMHI CTa0MIMMSATOPAME PACXOA BOME.

Tlpepnaraemas cucTeMa BOZOpacTIpENeNenys NPHMEHEHA HPY PEKOHCTPYKLMH

MAaruCTpENBHOTO Kanana Byprauna B Kanamnckm paiione Omckodi obnactu.

B pabore npuBeneHs! pacteTh! 3NEMEHTOB CHCTEMbl BONOpacHpenencuis, a
TAKOKE Pe3yNbTaThi HPOEKTHEX paspafoTok.

Manoxens: Pe3syARTATH AIPOBALHH KOMBIEBHX mﬁmnmmﬁs pacxona BOXbI
Ha BONOBBUTYCKHEIX COOPYXKeHIAX Kaganos Kaupma i A.nauem-ﬁapvc B Kanrckonm
paitone Yyiickol oGnactu.

Ha ocHore nposenerusix pazpaloTox M HCCNEOBAHEI COCTABNEHH OCHOBHBIE
DEKOMEHIANMY [0 THAPABIHYSCKOMY DPAECYETY. [POSKTHPOBANMIO M 3KCHITYATaHHY
CHMCTeM BONODECHPENETEHN C THIPARIHIECKEMM CTabHANZATOPAMY PaCXONa BOILL.

TlpHBeNeHb BADHAHTH PAceTa NAPAMETPOB CHCTEME! BOAUPAcChpenenekns Ha
SBM. ) : '

Brinonnes -pacueT  TEXHHKO-3KOHoMWHeckoH — s@OMEKTHBHOCTH - CHCTeME
BOJOPACTIPCENEHNUS C THADSBIHYECKAME CTabHIKIaTopaMy pacxola BOObl Ha
NpHMEpe BYPrauIEHCKOTe MaTHCTPANBHOre KaHana.

[lpoeenena 3KoNOTHYEcKas OHEHKa HCIONB30RBHMY CHCTEM BONODACHPEACNEHuS
¢ ruipapinveckumMy crabunusaropaMy pacxona Bonss Jloxasama uenecoofpasnocTs
UCTIOAL30BaHRS CHCTEM -npewéomeﬂﬂef‘o TEA C TOYKH 3DEHHS IKONOIHH.

BBIBOTIBI

L. Pacnpepenerwe CToka oOpocuTeNsHOW BOASI BO BPEMEHE XAPAKTEPHIYETCH
3HHUTENbHOH HEPaBHOMEPHOCTRIO  BO BCEX 3BEHLEX WPPHTELHOBHON cetH.
Tppuraoil 3Toro SRAAETCE HIMEHEHME PAcXoJoB BONST B HCTOYHUKE OpOINERH,
BOSMYILICHHS, ~BHISBaHHBIC  MHOTOUMCHEHHEIMM  ee  jnorpeburensMui M
YHEPUHOHHOCTHIO NPOUECCOR TPAHCPOPMALHA CTOKA,

OnTumansuoe -yﬂpamienae HApoUeccaMy BOJOHOIa4H ¥ BONOPaCIPeACACHHS
Ha SETOMATH3UPOBAHHED! CHCTEMaX YRPAaBISHNS TEXHOIOrHYECKHME NpOlieccami
HPPUIatnK MOKET OBITh *VCHENHO OCYMIECTBAGHO Ha Ga3e OTHENBHBIX X
CBA3EHHBIX  MeXEY Cobol  3LTOMATHSHPOBAHHEIX  ABTOHOMHEIX  CHCTEM
TpaHCPOpMALIHK CTOKE. 3
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ABTOHOMHBiE = CHCTEME  TPAHCHODMALFH  HEDaBHOMEDHOTO  CTOKa
obecriedWBalOT GamaHC BONEI - MEXKIY TOTpeOUTENnsMH, AaBTOMAaTHYECKoe
HanoiHeHHe M CpaBoTKy pesepsHBIX 0OBEMOB  BOIBL  BRIDABHEBaHue
HEpaBHOMEDPHBIX IPAPHKOB BOJONOKATH.

VCKIIOYnTs IIOTPEINHOCTE, HAKNANBIBAEMYIO HA BEIWYUHY OTBOAHMBIX
PacXofOB BOABI B Pe3yIbTATE HANOMHEHMA W CpabOrKM DE3CPBHOH EMKOCTH
XackaZa, MO3BOMAT THAPARIHVECKME CT2OWIMSATOPHl pacxofa Bomsl.  OHu
YCTEHABNHBAIOTCA HAa BOMOBAITYCKHBIX COODYXEHHSX BAO/IL TPACCHI KaHajia u
00ecrnevHBAIOT MOCTOSHCTEBO OTBOMMMEIX pAcXOZOB BOZLL 110  3apocam
norpedutenei. '

2. TIpu BeifOpe TEXHOMOTHYECKOH CXEMBI ABTOMATHYECKOrO DEry IMPOBANKS PONEcea
BOZOPACTIPEACNeHMS Ha OTKPRITOH ODOCHTENBHOM CHCTEME C YKIOHAMH JHA
KAHATOE MEHbIIE KPHTHYECKHX MPeNHOYTeHHS OTAaeTcs B CONBIUWHCTEE CIIVYaes
cXemMaM aproMatazanmm [l ilacca B, B 4Y4CTHOCTH, CXeMaM KaCKalHoro
PETYIHPOBAHMS. ' _

C yyeroM HCMONB30BaHHA OOMIMX OPUHIMIOE KACKATHOTO PEryIMpOBAHHS
BOZHMENA  HeoOXooMMOCTs  AanbHEHINEro  COBEPUICHCTROBZHMS  CHCTEM
BOJOpacpedelesus ¢ IAAPaBIMYecKAMH CTabiIN3aTopaMH pPacxona BOIBL, Kak
CPeICTBAMH  @BTOMATH3ALMH  BONONOJadW,  [O3BOAAIOIMME:  COKDATHTE
MaTepUaioeMKOCTh, YIYIIIATE JIKCIUTYaTALMOHHBIE XapaKTEepUCTHKM, MOBLICHTE
HaZEXKHOCTE PaboTsl COOpYXeHull BOZONOHAYH € CAMOH THIDOMETHODATHBHON
CHCTEMEL.

Ha yuactxax crcTeM BOZOpacnpeiene -1, [AE MMEIOT MECTO KaHalMl ¢
yKkIoHaMH  OONBIUE  KPUTHYECKWX, OBIBaeT OMpPaBIEHO  MCONB3I0BAHHE
TEXHONOTHYECKAX CXEM aBTOMATHHECKOTO PETYIHPOBAHMS BoopacupensieHus [
wiacca. Buifop Crabuiu3aTopoB pacXofa JUIA TAKMX YYaCTKOB KaHATOB
OCYIRECTRISETCH C YYeTOM 'KOHKPETHBIX OCOO@HHOCTEH 3THX KaHaJI0B,

3. Ha ocHoOBe aHAIIM3a CTATHYECKUX XAPaKTEPHCTHK 0GBEKTOB pery AMPOBAHKA CHCTEM
BOZOPACTIDENIe/IeHR ¢ TUAPABAMYECKHMH CTa0WIM3ATODAM¥ DPACXONA  BOZHI
YCTAHOB/IEHE @)opma.mnoamme (1)..{7) © . rpadumueckue  (puc.3)
32KOHOMEPHOCTH [ ~ PacueTos  NapameTpos H  MecTomomomeHua  (8)
cTadHIH3aTOpOB pooxoma  Bomel. (Ha rszMeve KOJIBUEBBIX t"raﬁrt.m'sm:opoa
pacxoza).

. Mayuemsr aBapuiiHble  pemuMEI paﬁmz 3BEHA  KACKAIA, BhISBICHE!
OTKIOHEHNA IHIPABIMYECKHX 12paMETPOB MOTOKA B 3THX CYYasx M DaccMoTpeHa
BO3MOXKHOCTD nepepacnpe,zeﬁeﬁm CTOKA MENXIY aBTOMATH3HPOBAHHBIMH
BOAOBSITYCKaMH. :

4. C noauuui Teopuu yTpasieHHs TPOLECCAMH TPAHCHOPMALIME CTOKA BBINOIHEHO
TEODeTUYeCKoe 08CCHOBAHNE MMHAMHKKH NPOUSCCOB B OBBEKTAX PEryJHPOBAHHA
CHCTEM  BOLOPACIIPElle/ieHns ¢ [MADABIMYECKMMH CTAabH/IH3aTOpaMH pacxods
BOJBI,

[Monydess: Teoperwdeckne 3asucumoctst (9). .(12) ama onpeneieHns
OTKIOHEHHIT [IyOWHbI BOASl B NMDOU3BOMBHLIX CTBOPAX KAHATA b DPasHuHbIC
MOMEHTEL BPEMEHH C YHETOM BEIHYHHE BOIMYILAIOWKY BOIACHCTEHH.



6.

10.

36

lpennoxens! pexomeHAauMp no oNpeeneHmio YCIOBHH  HOpManbHoH
paboTel  OOLEKTOB  peryimpoBaH#s  cucTem BOOODACIPENENeHus ¢
THApaBnMIeCKUME CTabHTH3aTOPEMY PACX0Aa BOMIEL '
ObocHoBana TexHOMOTHA ¥ CXEMbl ABTOMATHRAIH BOZOBBITYCKHEIX COOPYKEHHI
M3 KaHANOB THIDOMENTHMOPATHEHLIX CHCTEM C- TOSHLMI  NpEMeHeHwus
CTaOMITH3ATOPOR PACX0Ma BOOBL. \
Ha Gaze Tteopetnuecxux OCHOB THIDaBIMKY JIOKANBHBIX CHCTEM CTabHIM3AIIMH
OTBOIMMBIX DaCXOHOB BONbl YCOBEDUIEHCTBOBEHA KIACCHQHKALMA CHocoGOB M
CPEACTB CTa0UNH3aUHK BONOTIONAYH [ KAHATOB OPOCHTENLHBIX CHOTEM.

AHAIH3 TeXHAYECKHX. XapaKTEpHCTUK CTa0MIM3ATOPOB DACXOJA BOMBI
nossonun  obocHOBaTE BEIGOD THAPABTHYECKHX cTabunusartopos Hambonee
TIPEANOYTHTENBHEIX mIa BOZOBEITYCKHEIX COODYMEHHE  cHCTEM

BOnopacupenenenus. B YHCAO TAKMX KOHCTDYKIMMM BOIINK  KONBHEBME

cTabHNU3aTOPE! PACXOM2 BOJEL

PazpaBotams ¥ mccnepomamn TP KOHCTDYKUHH KOJBLIEBBIX CTabunuzarcpos
pacxoza poasl. IIo pesynbTaTaM  TeopeTHYeCKHX U KCNIEPHMEHTAIBHEIX
MCCICNOBAHMH  YCTAHOBNEHBLI  SBS3M -~ MEWQOY KOHCTPYKTHBHEIMH ¥
THAPaBAWYECKUMH ITAPAMETPAME 3THX KOHCTPYKIIHH.

Paspabotana Meronmmka umkeReproro pacueTa KONBHEBBIX CTAOHNN3ATOPOR
Pacxonia BOAB NPHMEHUTENIBHO K PA3IHEHEIM DEXEMAM HOTEYCHHS,

?aCE:MOTpeHBI TEOPETHYECKHE OCHOBE BONOYYETA JOKATEHBIMA CHCTEMAMS
CTaDUIM3aHH BONONONAYL.

. Ha ocuose anammza noxasaresiell KauecTra paboTel cHCTeM crabuiusaray
pacxona BOIbI NOKd3aBZ LENeCCOBDA3HOCTE HCHOTBIOBANMA cTabuimn3aTepos
PACXolla BOIE! B Ka4eCTRE CPEACTB BONOYYETa Ha ODOCHTEABHBIX CHOTEMAX.

Joxrasaro, 9To Hanmuue Ha cncTeMax BOAOPACTIpENEne NS THAPaBIUISCKIX
cTabuUNM3aTOPOR  packoma  BomEl Gymer  cnocoBCTBOBATH  TOBRUIEHMIO
ONEPATHBHOCTY YNPABNEHNs IPOLECCOM BOIOPACTIPENENCHMT Ha CHCTEME, 3 TAKKE
TIOSBOJIAT YTIPOCTATE CHCTEMY JUCTIETHEPCKOTO KOHTPGHS H YIPABACHNUS.

Ha ocrose anpoGauuu PeSYyNETaTOE paspaboTox ®w  mccnenopawmil B
TIPOU3BONCTREHHARIX YCNOBUSX COCTABNEHb DEKOMEHIALHH TIO THIPABIHHECKOMY
DACHETY, TIPOSKTHPOBAHHMIC ¥ SKCILTVATANNEA obbexTosn DETYINPOBAHMS CHCTEM
Iso.rzo]}:lacnpc,z{gne}mﬁ C THIpaBnHNECKuMY cTabunusaropamy pacxonf BomsL

+IpeRjiaracMple  METONBI paCHETa M KOHCIDYHPOBRHHS INPHMEHEHLI MpH
DPOSKTHPOBAHH ¥ CTPOUTEARCTEE Difia obnexron Yyitekoi u Omckoit obnacrel
Keipreserasa.

Lucxournposannsit qucTs hoxon oT BHEJPEHHA B nipoexT peabunuTaupy
MPPHIAnyH CHCTEMbI BONOPACTIPENENEHNA C THPABANEECKEMH crabunusaropamy
Pacxona BOZIBI TONBKO Ha MarMCTpambHOM Kadame Byprauma Kazamsxaiicxoro
paitona Omulckoit obracTy coctarun 24757 aoanapos CIIA g nemax 2000 ropa.
TlpeeeneHHas SKONOTHYECKaS OHESHKA HCTIONB30BAHYNS CHCTEM BOZOPACTIPEeeH s
¢ THIPABIMYECKUMH CTAOMAM3ATODAMM pacxofa BOML! AOKA3AMA, 4TO OMW
CHOCOUCTBYIOT — HENCHATIDABICHHOMY = YNYWINCHHIO OpOMIAGMEIX  3eMelb, H
TIO3BOITINA TIOAOKUTENEHO XapaKTeM30BaTh BX C 3KONOTHYECKOH TOIKH 3PEHHSL.
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KBICKAYA MASMYHY
Aramanosa Onsra Buxroposua

“Cyy TRITEIMBINGLIH CHAPEBIUKAIBIK CTAGHIN3ATOPIOD veHeH Kalabiaran
eYY GOSYIITYDYY CHCTEMANADBIH MKAKIBIPTYY”

JpicceprandanbiK Hill aKTyaIgyy Npobiemanapan Ys9yyTé apHairas, Gaukara
GHTKAHIA CYY YBHBIMbIHBIE FHADABAWKAAEIK CTAOHIH3ATOPNOPY MEHEH Xadisuira
CYY OITYIITYPYY CHCTEMANAPEIHBIH TEOPHACKH KaHa 3CETY5 5IKMATAPBIH KaAKIIBIPTYY
upobnemanapsl kapairad. Cyy UBITBIMBIHBIH  CTAaCHIM3aTOPIODY CYy Oepyymy
4BTOMATTAIITRIPAT, OLICHY MeHeH Cupre MaTepHanIbK ChIABIMIYYIYKTY KBICKApTaT,
KCIUTYATALHANBIK MYHE3IOMBISPAY KAKUIBIPTAT, CYY JBTAPVY KYDPYIMATADAEIH KaHa
CYY CHCTEMATAPSIHEIH HINTePUHAH GeKeMIYYITYTYH KOropyIaTar,

ABTOp CYY CHCTEMAcHIHAArHI cYy OYIITYDYY NPOUECCHHHE TEXHOMTOTHATBIK
HEerWsABBCYH  83AQLUTYPOT JKkara Oyl Heru3geeHYH HATRIDKACLIHAA CYY UBICRIMBIEBIH -
TMIpABTHKATBIK  CTAGMIM3ATOPAOPYH  KOMIDCKYY  MeHeH  Cyy  GOIyWTYpyy
CHCTEMATAPRBIH HKAKIUBIPTYY KONAOPY KOpedTYAreH. Cyy YbIrsIMBIHBH THIDABIHKANLIK
CTa0MIIK3aTOPIOPY MeHeH KabIRIran cyy GOmymITYpYy CHCTEMANAPBIHEIH JKOHTS CANYY
OOBEKTSPHHHE CTATHKAIBIK MYHO30SMBIEpY aHBIKTAITAH KaHa aHalusgenreH. JKoure
canyy OOBeKTepASM AWHAMMUKA/IRIK NPOIECCTEp TEOPHANBIK UIMIOSAHYH KAHA
HErH3NBEHYH HATBUOKACBIHAA CYY CHCTEMATAPBIRBIH JIMEHTTEPUHHH DALHOHANIBIK
fapaMeTpiepH CyHym Keuimiran. CVy CHCTEManapsl Y4yH Cyy OGRmyurTypyysy
CTAOHAM3AUMANOO  KYDYIMATAphIHBIH  JKaHa  bIKMAJapBIHBIH  KBAIMOHKALHACA!
WAKWBIDTENAH, €YY  YBITBIMBIHRIH  CTaOMAH3ATOPNOPYH  Cyy  €BIrapyvey
KypyAMajapbiH  aBTOMATTAWITHIDYY  KYPaNbi  KaTapsl TaHIOO  HeTH3Ie/red.
AKaKIWBIPTEUIral Cyy UBITBIMBIHBIH  CTAOMIH3ATOPIODY WIUTENMI YBIKKAH SKaHa
MSHILICHISH, ATPORT 3CENTO0 METORHKANADEL CYHYUI KbpibiHrad. Cyy CHCTEMANADbIHAA
CYyHy 3CenTii y4YH CYY UBITHIMBIHBIH [UOPABHKAIBIK  CTaBHIM3aATOPNODYH
XONACHYYHYH BUIAHBIKTYYNYry Herusmenres. Cyy YBIFBIMBIHBIE = FHIPABIHKATGIK
CTa0MIM3ATODIOP MEHeH JKabIBIIras KaKIBIPTRUIras Cyy Benyurrypyy CHCTEMATTAPbIH
1071600pI00 KaHa KOMIOHYY GOI0HYa CYHYUITAD TY3VTRA.

OcenTsd KaHa KORCTDYKLUNAZIOO OOIOHYA CYHYIN KBUTEIHIAH sikManap Keipruis
Pecnydnukaceimpin Uyl kava Om 06aCTAPBIHAACEL MODHIALHAIBIK o0BeKTEDAU
A0A600pNO0I0 KOTIOHYAAY.



SUMMARY

Olga V. Atamanova

"Perfecting of water distribution systems
with bvdraulic stabilizers of water discharge"

This thesis for Doctor's degree is given up to decide issue of the day —
perfecting theory and methods of analysis of water distribution systems with hydraulic
stabilizers of water discharge which are facilities of automation water delivery, These
facilities allow to reduce specific consumption of materials, to improve operating
characieristics, to raise performance reliability of water outlets gnd irrigation systems.

‘The author has carried out technical validation of water allocation

process in irrigation systems. According te this trends of perfecting of water

distribution systems with hydraulic stabilizers of water discharge are determined.
Static characteristics of controlling objects of water distribution systems with
hydraulic regulators of water discharge are determined and analyzed. Dynamic
processes in the controliing units are theoretically studied and proved, on the basis of
that efficient parameters of irrigation systems elements are offered. Classification of
methods and facilities for stabilizing of water delivery into irrigation systems is
improved, criterions of water discharge stabilizers choices as tools of automation of
water outlet are proved. Modernized stabilizers of water discharge are elaborated and
studied. The design methods of stabitizers of water discharge are also offered.
Advisability of usage of hvdraulic stabilizers of water discharge with the purpose of
water accounting for irrigation systems is proved. Recommendations for design and
operation of the modernized water distribution systems with hydraulic stabilizers of
water discharge are given.

Offered methods of design and engineering have been applied for designing
of irrigation systems in Chui and Osh oblasts of Kyrgyz Republic.
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