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BO3MOXHOCTU COBPEMEHHbBIX BUOI'A30OBbIX YCTAHOBOK
Kapko /I.H
Hayunsblii pykoBoauTens — K.T.H., 1oueHT KoncrantuHoBa C.B.

B mupoBoil mpakTuke ra3ocHaO)KEHUS HAKOIUJICH JOCTATOYHBIM OIBIT HUCIHOJIb30BaHUS
BO300HOBIISIEMBIX ~HMCTOYHHKOB SHEPrUM, B TOM 4YHCIe OSHepruu Ouomaccel. Hamboiee
MEPCIEKTUBHBIM ra3000pa3HbIM TOILIMBOM SIBJSIETCS OMora3 (MeTaH coJlepiKallie ras3bl, KOTOpbIe
00pa3yrTCs MPU aHAIPOOHOM Pa3IOKEHUHM OpPraHUYeCKO Ormomacchl). buoras maeT BO3MOXHOCTh
HCIIOJIb30BATh CAMbIC COBPEMCHHBIE CPEICTBA TEILIOPHEPIeTHKH - ra30Bbie TypOuHEL U3 ogHoro m°
Ouoraza MOXHO BeIpaboTaTh OKOJIO 2 KBT anekTposnepruu. bruoras Mo>xHO CKMMAaTh, HAKAIIJIMBATb,
nepekaunBath u3aumku. B IlIBenuu u llBeiinapun 6uoMeTaH yxe 10Jroe Bpemsi UCIOIb3YeTCs B
ropojckux aBroOycax (Volvo, Skania) u rpy3oBbIX MammHax. Y 10OpeHHs], MOJIydaeMbie B BUIE
nepeOpoKEHHOW MacChl - O3TO OKOJIOTMYECKH YHCThle YAOOpeHUs, JIMIICHHbIE HHUTPUTOB,
00s1Ie3HETBOPHONW  MHUKpO(DIIOpHI, cHenu(HUUecKuX 3amaxoB. bHOra3oBble yCTaHOBKH MOTYT
yCTaHABIUBAThCS KaK OYHMCTHBIE, TEM CaMbIM IOBBIIIAs CAHUTAPHO-TUTHEHUYECKOE COCTOSIHHE
npeanpustaid. [Ipon3BoacTBO OMorasza mo3BONISET MPEAOTBPATUTH BEIOPOCH MeTaHa B aTMochepy,
CHU3UTH MPUMEHEHUE XUMUYECKUX YI0OpEHU, COKPATUTh HArPy3KY Ha IPYHTOBBIE BOJBI.

[To cyTouHON NMPOU3BOAUTEIHLHOCTH CYIIECTBYIOIIME OHMOTra3oBbIE CUCTEMBl MU YCTAHOBKHU
MOJKHO pa3feNuTh Ha 3 TUMA: Mayble OMOra3oBble YCTAaHOBKH - 10 50 mM3/cyT; cpennue 6uorazoBbie
ycTaHoBKH - 10 500 M3 /cyT; KpymHbIe OMora3oBbie ycTaHOBKH - 10 100 ThIC. M3/CYT.

YcranoBku Capstone akTUBHO NPUMEHSIOTCS s oOecledeHHs HSHEpruel B caMbIX
pas3muuHbIX cepax. Tpu nepBbie MukporypOunsl Capstone C30 O6putH ycTaHoBIIeHBI B 1998 Tony B
CHLIA, ropon I'anBecton mrara Texac, Ha MpeAnpusATHH MO a00bIYe, mepepaboTke u
TPAaHCHOPTHPOBKE MPHPOJHOTO Ta3a [uig oOecrmedeHus COOCTBEHHBIX NOTpPEOHOCTEeH B
anektposHepruu. Pexopaueiii KIIJI — 96% BnepBble ObUT AOCTUTHYT MPU HHCTAUIALUU
Mukpotypounsl Capstone C30 B ropoackom Oacceitae ropona [lyren (Humepmanaer) B 2000 rony.
MukpotypOuHa paboTaeT B peKUME KOreHepaluuu, 00ecleyuBaeT OOBEKT JIIEKTPOIHEpruen u
TEIIOM, TIOJOTpeBasi BOLY U CHa0asi 3JIEKTPUYECTBOM OOCITYKMBAIOIIYIO0 0ACCEH TEXHUKY.

OnvH ©3 MNepBBIX TNPOEKTOB B 00JacTH YTUIM3ALMU IOMYTHOIO HEPTSIHOro rasa
peanu3oBana kommnanus «llanKanaguan [lerponeym JIta.» (PanCanadian Petroleum). C momorisio
MUKpOTypOuH Capstone, cHocoOHBIX paboTaTh Ha BBICOKOCEPHUCTOM HE(PTSIHOM rase, cojiepikalieM
no 7% H2S, xomnanus Hayajia TPOU3BOJUTH SJIEKTPOIHEPIHIO .32 CUET COKPAIIECHUS COKUTaHUS
OpocoBoro rasza B ¢akenax. CHenHMamuCTbl OTMEYAIOT HU3KYI0 TPYJOEMKOCTb M CTOMMOCTb
00CITyKMBaHUSI MUKPOTYpOUH, ITOCKOJIbKY YCTAHOBKH pa0OTal0T Ha BO3AYIIHBIX MOJIIUIIHUKAX 0€3
MCTOJIb30BAaHUS CMa3KU WIM OXJIaKJaromel Kuakoctu. Exxeronnoe o0cnyXuBaHue 3aKII04aeTcs B
OCHOBHOM B 3aM€HE BO3IyIIHOro (guibTpa. X MOXXHO CMOHTHPOBATh OYKBaJIbHO 3a OJUH JE€Hb U
Cpa3y HCHOJIb30BaTh, T.K. MHUKPOTYpOMHBI TOCTABISAIOTCS B IOJHOM 3aBOJICKOM T'OTOBHOCTH,
OTBEYAIOIICH MPUHIMUIY«BKIOUM U paboTait»y. MmMenno mnostomy MuxporypOunbsl Capstone
MOJTyYHJIU TIPU3HAHKUE BO BCEM MHpE.

ORC (Oprannueckuii [lukn Penknna) Moaynu Tak e MpeCcTaBiIsIOT coOoi 3 PpexTUBHBIN
U HAJSXKHBIH CMOCO0 BBIPAOOTKM HJIEKTPOIHEPTMU IPH OTHOCHTEIBHO HHU3KHX TeMIlepaTypax
TEIUIOBOM 3Hepruu. Yxe Oosiee EcATH JIET TaKUe CUCTEMbI HIMPOKO MPUMEHSIETCS 110 BCEMY MUDY
MOIIHOCTBIO OT HecKobKuxX KBT 10 2 MBT. ORC — 3T0 TepMoanMHaAMUYECKU TTPOLIECC, CXOKUHU C
OOBIYHBIM MTAPOBBIM ITUKIIOM, HO C UCIIOIH30BAHUEM JIPYTOoro HOCHUTENS Jj1st paboThl TypOunbl. ORC
CHCTEMBl HCIIOJIB3YIOT BMECTO BOJBI BBICOKOMOJIEKYIISIPHBIE OpraHUYEeCKHe >KUIKOCTH, KOTOpbIE
UMEIOT OoJiee HU3KYIO TeMreparypy kKumeHus .OpraHu4eckuii HOCUTENb CKUMAETCS U JIBUTAETCS B
3aMKHYTOM KOHType ¢ TmoMmolplo Hacoca. OH ucnapsercs B TpyO4aToM TEIIOOOMEHHUKE,
MOTJIoNasl TEIUIOBYIO HHEPTHIO0 TEPMAJIbHOTO Macia MepBOro KOHTypa. TepManbHOe Macio, Kak
MPaBUJIO, NMPHOOpPETAET TEIUIOBYIO JHEPrHI0 OT TOPAYMX JBIMOBBIX Ta30B , BO3HUKAIOUIUX MPU
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Cropanuu Jo0oro TormBa .OpraHuvecKkre Mapbl PAcIpPOCTPAHSIIOTCS B CIICNHUATILHOW TypOuWHE,
KOTOpasi NPUBOJUT B JBUKCHHE JJICKTPUUYECKUN TEHepaTtop, U KOHAECHCUPYIOTCS B JAPYrom
TEIUIOOOMEHHUKE C TIOMOIIBIO OXJIXJAIOUIETO HOCUTENs, Hampumep Bonsl. Ilocie 3toro
KOHJICHCAT CHOBA CXKMMAaeTCsi C MOMOUIbI0 LUPKYISIUOHHOIO HACOCa, KOTOPBIM 3aKpbIBaeT
TepMOJUHAMUUECKUI UK. Hu TepManbHOE Maciio NepBoro KOHTypa, HU OXJIaXAaro1as KUAKOCTh
HE HaXOJATCS B MPSIMOM KOHTAKTe C OpraHUYeCKUM HocuTesaeM. ITo KiroueBas ocooeHHocTs ORC
cucreM. Opranuyeckii HOCUTENb MpeTepreBaeT Bce (a3Hble U3MEHEHUS KHUIKOCTb-T1ap-KUIKOCTh
B 3aMKHYTOM TIepMeTHYHOM KOHType. Ilosromy, Bcsi cucrema o0nanaeT MCKIIOUUTEIbHON
HAJCKHOCTBIO W JoiroBedHocThio. ORC- cuctema mo3Boisier ropa3fo Oonee 3¢ GHEeKTHBHO
YTHJIM3UPOBATh JILIMOBBIE TEIIJIOBBIE Ta3bl, 00pa30BaHHbBIC B PE3yJIbTaTe CrOPaHUs OMOMAacCHI.
[IpuHIMIT YaCTUYHOTO MOTOKA B HACTOAIIEE BpeMsl SBISETCA CTAaHAAPTOM JUISl TaKUX
YCIIOBUH, TJIe BIpaOOTKa 3JEKTPOIHEPTUHU, UMEET NMPUOPUTET MO CPABHEHHUIO C BOCCTAHOBJICHUEM
teruia. IlapoBas asza opraHmueckod XKHUIKOCTH IMO3BOJISIET HCIIOJIb30BATh HU3KUE TEMIIEPATYPHI
JUTSI BBIPAOOTKH DJICKTPUUYECKON PHEPTUU B JUAIa30HE OT HECKOJbKUX KBT 10 2,5 MBT, B cBs3H C
94eM CHCTEMa MMEET CIIEAYIONIUE MPEUMYIIEeCTBA: BhICOKas 3P PeKTUBHOCTD; BhicOKuid o0muii KI1/]
TypOounsl (10 85%); HM3Kas MexaHM4YecKas Harpy3ka Ha TypOMHY H3-3a HU3KOM pacueTHOM
CKOPOCTH; HHU3Kasi CKOpPOCTb BpallleHUs TypOMHBI MO3BOJIAET NPUMEHUTH IPSAMOE COECIUHEHHUE
rerepaTopa 0e3 UCHOIb30BaHUS KOPOOKH MPHUBOJA; B CBS3U C IIMPOKUM HCIOJIB30BAHUEM CIIEKTpa
OpPraHUYECKUX HOCUTENIEH CHCTeMa CIIOCOOHA OCYIIECTBIIATH OBICTPHIN 3alyCK U OTIMYHO paboTaTh
KaK MpH MOJHOM, TaK U MPU YACTUYHOW Harpy3Ke; aBTOMATUYECKUH 3allyCK M OCTAHOB CHCTEMBI;
BO3MOKHOCTh TIOJIHOM aBTOMAaTHU3alid PAOOThI CHUCTEMBbI MPU HUBKUX HKCIUTyaTallMOHHBIX H
OTEPAIIMOHHBIX PAacXo/ax; OTCYTCTBHE MPOOJIEMbI KOPPO3HMH B CBSI3M C HCIOJIB30BaHHE HE
arpecCUBHBIX OPTaHHMYECKUX KHUJIKOCTEH; OTCYTCTBHE MPOOJIEMBI SPO3UH JIONIATOK TYPOUHBI B CBS3H
C «Cyxoii» mapoBoii (ha30i; HU3KMUII ypOBEHb IIyMa; BBICOKAs CTENEHb 3aBOJACKOW TOTOBHOCTHU
MOJTyJIeH, 4TO BEJET K [UINTEILHOMY CPOKY 3KCILTyaTalluy ¥ HAJC)KHOCTH PabOTHI 3JIEKTPOCTAHITUH.
buomacca odeHb CHIIBHO BapbUpYETCs B pa3Mepax 4acTHll, COAEpKaHHEe BJaru, 30JbHOCTH,
TEIUIOThl CrOpPaHMsI W IUIOTHOCTH B 3aBUCHUMOCTH OT €€ MCTOYHMKA (JEpeBO, pUCOBas LIENyXa,
BOJIOKHA MMaJTbMOBOTO Macia, u T.J4.). OCHOBHOM Mpoiiecc MPOU3BOACTBA SHEPTUU U3 OUOMACCHI ATO
CKUTaHue B reyu KOoTia. COBpEMEHHBIE CHUCTEMBI CKUTAHUS OMOMAcChl KOHTPOJIUPYEMbI, UMEIOT
BBICOKYIO 3(DQEKTUBHOCTh M HE 3arps3HSIIOT OKPYKAIOIIYIO Cpely. DTU COBPEMEHHBIE CHCTEMBI
CrOpaHHs YacTO HCIOJIb3YIOTCA B MAapOBBIX KOTJAX JJi1 T€Hepalld TEXHOJIOIMYECKOTo IMapa WU
s TOL cuctem 11 paboThl mapoBoii TypOuHEI ¢ renepaTtopoM. HenocraTtkom napossix TOC no 1
MBT sBnsiercss TOT ¢akT, YTO 3TH CHUCTEMBI SIBJISIOTCS JOPOTMMH B TPOCKTUPOBAHUU H
SKCIUTyaTallii W3-3a CIIOKHOM CHUCTEMBl YIpaBleHHUS, UMEIOT MPOOJEeMBbI C OUYMCTKON BOABI U
TpeOYIOT BBICOKOTO JIaBJICHHE Mapa. ITU HeaocTaTku oTcyTcTBYI0T B ORC Typboreneparope.
CnocoOHOCTh TEHEPUPOBATH IEKTPOIHEPTUIO HA HEOOIBIINUX AJIEKTPOCTAHIMIX Onmaromaps
C)KMTaHUI0 OuoMacchl M HCHOJb30BAaHUIO CHCTEMBl TEpPMaJbHOIO Maciia JeJaeT HMX OYeHb
npuBnekarenbHbiMU. ORC  TexHONMOTHS HKOHOMHYECKH IIeflecooOpa3Ha [Uisi  pealu3aluu
TETJTIODJIEKTPOCTAHIIMKA Ha OMOMacce SJEKTPUYECKOM MOMIIHOCTBIO J0 2,5MBT. Takue cuctemsl
YCIICLTHO IKCIUTyaTUpyroTes B Oonbimx kKonnyectBax B EBpome. ORC mporiece sBnsieTcst BechbMma
3¢ (}eKTUBHBIM, HaJIEKHBIM U JIETKO ynpasisieMbiM. Bce kommonenTsl ORC-crucreme coOpaHbl U
MIPOTECTUPOBAHBI. JTO CHIXKAET BPEMsI YCTAHOBKHU U TECTUPOBAHUS HA MECTE IKCITyaTaunu. O4eHb
BaKHOW OCOOEHHOCTBIO TAKUX CHUCTEM SIBJISIETCS TO, UTO KOHCTPYKIIHS TypOOreHepaTopa Mo3BOJIsSET
OCYIIIECTBUTH OBICTPBIM 3allyCK CHCTEMBI B TEUEHHE HECKOJIBKHX MHHYT, YTO SIBISIETCS BeChMa
MPUBJIEKATEIbHBIM ~ JJI1  WCTOJB30BaHUS  JTAHHBIX  CHCTEM B KadeCTBE  IMHKOBBIX
MHUHUIHEPTOKOMITJIEKCOB, CIOCOOCTBYIOIIMX CIIIAKMBAaHUIO TpaduKa HArpy3KH DHEPTOCHUCTEMBI.
B03MOXHOCTh OCYILIECTBICHHS TUCTAHIIMOHHOTO YIpPaBIEHUS, PETyJIUPOBaHUs HAarpys3ku; padora
0e3 MOCTOSIHHOTO OIeparopa; yIaJleHHOE YIpPaBJICHHWE JaHHBIMH MOHHUTOPHHTAa M YCTpaHEHHS
npoOsieM JenaeT Takhe CHCTeMbl 0a30BbIM OCHOBaHHMEM s A(PQEKTUBHON MpaKTHYECKON
pealM3anii  KOHIICTIIMU  PACHpENeTICHHBIX CUCTeM TeHepaluu. BO03MOXHOCTH paboTh
SHEPrOyCTaHOBOK B aBTOMATHYECKOM DPEXHMeE, He TpeOys MOCTOSHHOTO MPHUCYTCTBUS MEpCOHAa
Py HOPMATbHOM pEXHUME pPaldOTHl YIPOIIAeT CO3JaHHE [EHTPAJTbHOTO aBTOMATHYECKOTO
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peryasTopa 4acTOThl M aKTHBHOM MOIIHOCTH, KOTOPBIA TO3BOJIUT OOECHEYUTHh aBTOMATHUYECKOE
perynupoBaHue  pabOThl  BJEKTPOCTAHIUI M  MHUHMUMHM3UPOBAaTh  OTKJIIOHEHHS  OajaHCOB
EKTPUYECKOM MOIMHOCTU. B cBs3u ¢ 4em pa3BUTHE DJIEKTPOMEXAHUUYECKUX CHUCTEM
pacnpeielieHHOr0 TeHEpUPOBAHUS JIEKTPUUECKON U TEIJIOBOW SHEPTUu MO3BOJUT 3 (deKTuBHEE
HCI0JIb30BaTh TOIJIMBHO- YHEPIETUUECKHUE PECYPCHI.
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VK 621.3

CUCTEMbBI ABTOMATHYECKOI'O YIIPABJIEHUSI OCBEILIEHUEM
3IAHUN

[Tucapyk T.B.
Hayunsiii pykoBoauTens — K.T.H., 1oueHT Kosnosckas B.b.

IIpoexTHpoBanue ocBelleHUsI OOIIECTBEHHBIX 3JaHMMi — 53TO CJOXHBIM Ipolecc.
DOHeprocoepekeHre JA0cTUraeTcst Onarofapsi UCHOJIb30BAHUIO KAYECTBEHHOTO CBETOTEXHUYECKOTO
00OpYyZOBaHUS B COYETAaHUH C JaTYMKAMH JIBUKCHHUS, OCBEIICHHOCTH, TEMIEpaTyphl, a TaKxke
HAaCTPOMKE CHCTEMBbl B COOTBETCTBHM C 3aJaHHBIMU IIapaMeTpaMH, HalpuMep, II0 BPEMEHH.
OcgelieHrEe MOXKET aBTOMATHYECKU BKJIIOYAThCS M BBIKIIOYATHCSI B COOTBETCTBUM C PEKUMOM
pabouero BpeMEHM U MPUCYTCTBUEM JIIOJEH B MOMEILIEHNUH, a B T€UEHHE JAHs TpeOyeMblil ypOBEHb
OCBELLEHHOCTHU MOJJIEP/KUBAETCS C YUETOM HAJIMYMS B [IOMEIIEHUH €CTECTBEHHOI'O CBETA.

Hapsiny ¢ JHeprocOepesxeHHMeM, HCIOJIb30BAHUE CHUCTEMBI YIPABICHUS OCBEIIEHUEM
MO3BOJISICT PEIINTD LEJNbIA PSJI APYTHUX 33/1a4 HAa 00bEKTEe, a UMEHHO:

co3laTb KOMGOPTHBIE YCIOBHUA PabOThl AJS COTPYJHHKOB, Ja)Xe €cClid B IOMELICHUU
OTCYTCTBYET €CTECTBEHHOE OCBEIICHHUE.

obecneynTs y100CTBO yIPaBIEHHs PEKUMaMU OCBEILCHHUS.

[pUBJIEYb BHUMAHHUE K OOBEKTY.

3HAYUTEJIBHO CHU3UTh 3aTPaThl HA BHECCHUE N3MEHEHUI B IIPOEKT.

Jlo6uthcst HanbosIee MOJHOrO U TOYHOTO YYeTa HAJIMYKs JHEBHOI'O CBETA, PABHO KaK U y4eTa
IIPUCYTCTBUS JIIOACH B IOMEUICHUH, MOXKHO, IPUMEHSS CPeCTBA AaBTOMATHYECKOI0 YIIPABJICHUS
ocsemienueM (CYO). VpapiieHue OCBETUTEIbHOW HArpy3KOW OCYLIECTBIISIETCS MPU ITOM JBYMs
OCHOBHBIMHM ~ CIIOCOOAMHU: OTKJIIOYEHHeM BcCeX MJIM YacTH CBeTWIBHMKOB (AMCKpPeTHOE
ylpaBJieHHe) U IVIABHBIM M3MEHeHHeM MOILIHOCTH CBeTH/JIbHHMKOB (OJMHAKOBBIM Ul BCEX WM
WH/IMBUyaJIbHBIM).

K cucreMaM JAMCKPeTHOro ymnpaB/ieHMsl OCBeLleHHMeM B I[IEPBYIO OdYepeab OTHOCATCS
pasnuuHble ¢oropene (poroaBTOMaThl) M TalMepbl. [IpuHIMI JIeHCTBUSA NEPBBIX OCHOBAH Ha
BKJIIOUEHUH U OTKJIIOYEHWHM Harpy3kM IO CHUTHaJaM AaTYMKA HAPY/KHOH ecTecTBEHHOM
OCBCIIICHHOCTH.

Bropble ocymecTBIsIIOT KOMMYTAIIMIO OCBETUTENIBHON HAarpy3KH B 3aBUCUMOCTH OT BpEMEHU
CYTOK IIO ITPEIBAPUTEIIBHO 3aJI0)KEHHOM MPOTrpamMMe.

K cucremaM JUCKpPETHOrO yNpaBiICHUS OCBELIEHHEM OTHOCITCS TaKXKe aBTOMAThI,
OCHAIIICHHBbIC JATYMKAMM NPUCYTCTBUA. OHM OTKIIOYAIOT CBETWJIBHUKH B IOMEILEHUU CITYCTS
3aJlaHHBI POMEXKYTOK BPEMEHHU IOCJE TOTO, KaK M3 HEro yAajasieTcsl MOCIEIHUN 4YelIoBeK. JTO
HauboJyiee IKOHOMUYHBIN BUJ CHCTEM JUCKPETHOTO YIpPaBIEHHs, OAHAKO K MOOOYHBIM 3¢ dexram
UX MHCIIOJNBb30BaHMUSI OTHOCHUTCS BO3MOXKHOE COKpAIIEHHE CpOoKa CIY>KOBI JamIl 3a CUeT YacThIX
BKJIFOUEHUH U BBIKIIFOYEHUN.

CucremMbl IUIABHOTO PeryJMpOBAHMS MOIIHOCTH OCBEUIEHHs 10 CBOEMY YCTPOHCTBY
HECKOJIBKO ciioHee. [IpuHIun ux neicTBrs NOsICHSIET PUCYHOK 1.

B MocJieiHee BpeMsl MHOTHUMU 3apyOeKHBIMU bupmamu OCBOEHO
IIPOU3BOJICTBO 000PY10BaHUS st aBTOMAaTH3alNH yHpaBJIeHHUS BHYTPEHHHUM
ocBemieHueM. COBpeMEHHbIE CUCTEMBI YIPABICHHUS OCBELICHHEM COYETAIOT B ceOe 3HAUUTENIbHbIE
BO3MOKHOCTH 9KOHOMUH 3JIEKTPOIHEPTHH ¢ MAKCUMAaJIbHBIM Y100CTBOM IS OJIB30BATEICH.
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O6LWA YpOoBEHD OCBELEHHOCTH
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Pucynox 1 — IlpuHimn gedcTBUS CUCTEMBI ITABHOTO PETYIUPOBAHUS OCBEIIECHUS

OcHoBHbIe QYHKIIMH ABTOMATH3MPOBAHHBIX CHCTEM YNPaBJICHUS] OCBellleHHueM

ABTOMAaTH3HPOBAHHbIC CHCTEMBbI YNPABJICHHSA OCBEIICHHEM, IIPCIHA3HAYCHHBIC IS
HCIIOJIb30BaHUsl B OOIIECTBEHHBIX 3/1aHUSX, BBIIOJHAIOT CIEIYIOIINE TUIUYHBIE JUISl 3TOTO BHUA
u3enuii pyHKIuu:

1. TouHoe moaep:kaHNe MCKYCCTBEHHOH OCBEIIEHHOCTH B NOMEIIEHUM HA 3aJaHHOM
ypoBHe. Jlocturaercst 3TO BBEJEHHEM B CHCTEMY YIIPaBJIEHUS OCBELICHHEM (POTOIIEMEHTA,
HaxXOJSIIErocsi BHYTPU T[IOMEIIEHHUS U KOHTPOJMPYIOIIETO CO3JaBacMyl OCBETHTEIbHOU
YCTaHOBKOM OCBELIEHHOCTb.

2. VYder ecTecTBEHHOW OCBEIIECHHOCTM B MOMelleHMH. OTa (QYyHKUIUS MOXKET
OCYILECTBIATHCS TEM ke (DOTORIEMEHTOM, YTO M B MpPEbIAYIIEM cllyyae, IpU YCIOBUH, YTO OH
OTCJIS)KUBAET TMOJIHYIO (€CTECTBEHHYIO + HMCKYCCTBEHHYIO) OCBEIEHHOCTh. [Ipu 3TOM 3KOHOMUS
SHEPTUU MOXKET cocTaBiATh 20 - 40%.

3. Yuer BpeMeHHU CYTOK M JHSI HeAeau. J[ns ee peanuszaiy aBTOMaTU3UPOBaHHAs cUCTEMaA
yIIpaBJIeHUs OCBEILIEHNEM J0KHA ObITh 000pYy0BaHa COOCTBEHHBIMH YacaMU PEabHOTO BPEMEHH.

4. Yder mnpucyrcrBus Jwieid B mnomewmenuu. [lomydyaemas 3a cueT OTKIIIOUEHUS
CBETWJIBHHMKOB II0 CUTHAJaM TaiMepa W JaTYMKOB IPUCYTCTBUS JKOHOMHS DIIEKTPOIHEPIUU
coctaisieT 10 - 25 %.

S. JIlncraHumoHHOe OecpoOBOJAHOE YINPABJECHHE OCBETHTEJIbHOH ycTaHoBKoOiM. Yacto
MPUCYTCTBYET B aBTOMAaTHU3UPOBAHHBIX CHCTEMAaxX YIpPaBJIEHMsI OCBELIEHUEM Ojarofaps TOMY, YTO
ee peanus3alMs Ha 0a3e INEKTPOHUKU CHCTEMBI YIPABJICHUS OCBEIIEHHEM OuYeHb IPOCTa, a cama
¢GyHKIUS 100aBIIET 3HAUYUTENBbHOE YI00CTBO B YIPABICHUH OCBETUTENILHON YCTaHOBKOM.

Kaaccndukanusa cucreM aBTOMAaTHYECKOI0 YIIPABJICHHS OCBEIICHHEM

1. JlokajbHbIe cUCTeMBbI YIIPaBJIeHUs! OcBelleHueM. B OonbIInHCTBE ciiyyaeB HE TpeOyIOT
JOTIOJTHUTEIBHOM MPOBOJIKM, a MHOT/IA JIaXKe COKPAIIaloT HEOOXOIUMOCTh B MPOKJIAIKe MPOBOIOB.
KOHCTpYKTMBHO  OHM  BBINOJHSIOTCS B MaJorabapUTHBIX  KOpIycaxX, 3aKperisieMbIX
HEMOCPEJCTBEHHO Ha CBETMJIbHMKE MJIM Ha KOJIOe OfHOM W3 jamm. Bce naTdmku, Kak MpaBuIlo,
COCTaBJISIIOT OJIMH 3JIEKTPOHHBIN NMpUOOp, B CBOIO OYEPE/b, BCTPOCHHBII B KOPIYC CaMOil CUCTEMBI.
B TO e BpeMsl y JIOKaJbHBIX CHCTEM €CThb ILEJbIM pPsJ HENOCTAaTKOB, B YHUCIE KOTOPBIX:
OTPaHUYEHHOE KOJIMYECTBO TMOJKIIOYAEMbIX CBETHJIBHUKOB, YIPABISIOMIUX YCTPOMCTB U
HE00XOAUMOCTh TPOKJIAJKH OTAEIBHOrO Kaless YHpaBieHHs K KaKIOH IpyIie CBETHIBHUKOB;
OTCYTCTBHE (YHKIIMHM YIPaBICHUS OCBELICHHUEM IO BPEMEHHU; HEBO3MOXHOCTh PACIIUPEHHS U
MaciTaOupoBaHUs CUCTEMBI B CTy4ae HE0OXO0AUMOCTH.
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2 IleHTpaJM30BaHHbIEe CHCTeMbl YNpPaBJEeHHs OCBellleHHeM HauOojiee MOJHO OTBEYAIOT
Ha3BaHUIO "MHTEIICKTYAIbHBIX", CTPOSATCA Ha OCHOBE MHUKPOIPOIIECCOPOB, OOECIEUMBAIOIINX
BO3MO>XHOCTb IPAKTUYECKU OJJHOBPEMEHHOI0 MHOTOBAapUAHTHOI'O YIPABJIEHUS 3HAYUTEIbHBIM (110
HECKOJIbKUX COTEH) YHCJIOM CBETHJILHUKOB. Takue CUCTEMbI MOTYT MPUMEHSTHCS JTUOO TOJIBKO JIJIs
YIPaBIEHUS OCBEIICHUEM, JIMOO TaKKe W JJI1 B3aUMOJAEWUCTBUSA C APYTMMH CHCTEMaMH 3JaHUN
(manpumep, ¢ TeneOHHOM ceThl0, CUCTEeMaMH O€30MacHOCTH, BEHTHJIALWHU, OTOIUICHUS U
COJIHIIE3ALIUTHBIX OrpaxK1eHuil). lleHTpanu30BaHHBIE CHCTEMbI BBIJAIOT TAKXKE YIPABISAIOLINE
CUTHaJIbl Ha CBETHJIBHUKH O CUTHAJaM JOKAJIbHBIX AaT4YMKOB. OHAKO MpeoOpa3oBaHuE CUTHAIIOB
IIPOUCXOJUT B €AUHOM (LEHTPAIbHOM) y3JI€, YTO MPEAOCTABIISIET JONOIHUTEIbHBIE BO3MOXHOCTU
BPYUYHYIO YIIPAaBIATH OCBEIHICHHEM 34aHHs. OJHOBPEMEHHO CYIIECTBEHHO YIPOILIAETCS PY4HOE
M3MEHEHHE alroputMa paboThl CHUCTEMBI. | JTaBHBIM HEZOCTATKOM LIEHTPAIM30BAaHHBIX CHUCTEM
yIpaBlIeHUS OCBEIICHHEM SIBISIETCS TO, YTO BCS HMH(OpManMs U BCe HACTPONKU XpaHSTCS B
LEHTPAJIbHOM KOHTpoJuiepe. B ciydae BeIXo[a ero u3 CTpOsi MM IUIAHOBOM 3aMeHe MmoTpedyercs
MEePEHACTPOUKA BCEl CUCTEMBI.

3. KommiekcHble cucTeMbl YNPpaBJIeHHSI OCBEIleHHWEM JIMLIEHbI, INPAKTUYECKH, BCEX
HEJOCTaTKOB MEPBbIX JBYX BapHaHTOB. DTO MHOTOYPOBHEBHIE CHUCTEMBI, Oiarogaps KOTOPBIM
MO>KHO YIIPaBJISITh OCBELICHUEM B LI€JIOM 3/1aHUU WM JIaXKe B KOMIUIeKce 31aHuil. [IpoextupoBanue
Y BHEJIPEHHE KOMIUIEKCHBIX CHCTEM YIIPABJICHHS OCBEIICHUEM B 3IaHUSX, C YUETOM MPUOOpETEHUS
CBETOTEXHUYECKOT0 000pyI0BaHMs, TPEOyeT 3HAUUTENbHBIX (PUHAHCOBBIX 3aTPAT, HO OKYIIAETCs B
TEUEHUE HECKOJIbKHUX JIET, IOCKOJbKY II03BOJIIET SKOHOMHUTHb HE TOJBKO AJIEKTPOIHEPIHIO,
noTpe0IeHne KOTOPOH CYIIECTBEHHO CHUKAETCS TI0 CPAaBHEHHIO C aHAIOTUYHBIMH OOBEKTaMH, HE
MMEIOIIMMH TaKUX CUCTEM, HO U CHUYKAET HKCILTYyaTAllMOHHbBIE 3aTPATHI.

CyumecTByloIMii  acCOPTUMEHT  aABTOMATH3MPOBAHHBIX  CHCTeM  yIpaBJIeHUS
ocemenneM (CYQO) nequrcsi Ha TPHU KJjaceca:

1. CYO cBermiabHMKa - IpocTeilnas MajorabapuTHas CUCTEMa, KOHCTPYKTHBHO
SBIIAIOIIASACA YAaCThIO CBETHJIbHUKA M YIPABJISAIONIAas TOIBKO JTUOO OJHOW TPYNIOH HECKOIbKHX
OJM3IIeKAIUX CBETUIILHUKOB.

2. CYO nomemieHus - CaMOCTOATEIbHAS CHCTEMA, YIPABIISIIOIIAS OJHON WM HECKOJIbKUMU
rpynrnaMy CBETUIbHUKOB B OJJHOM MJIM HECKOJIBKUX ITOMEIIECHHUSX.

3. CYO 3paHud - UEHTPAaTU30BaHHAS KOMIIBIOTEPU30BAaHHAs CHUCTEMa YIPaBJICHHUS,
OXBaThIBAIOIIAsl OCBEIICHNUE U IPYTUe CUCTEMBI LI€JIOTO0 3/1aHUS WM TPYIIIbI 3JaHUM.

BonpbIIMHCTBO KOMIAHMHU-NIPOU3BOAUTENEH CHCTeM ynpaBJjeHuss ocsemenuem (CYO)
CBeTHJIbHUKOB U3TOTOBJISIOT 3TH CHCTEMBbI B BUJE OTIENIBHBIX OJIOKOB, KOTOpPBIE MOTYT OBITh
BCTPOEHBI B CBETHIIBHUKU PA3IUYHBIX THIIOB.

PaccmMoTpuM cxeMy aBTOHOMHOH CHCTEMBl YIPaBIEHMSI OCBEUIEHHUEM OTIEIbHOIO
nomenieHusi. @yHKIIMOHAJIbHAs CXeMa MPEJCTaBICHA HAa PUCYHKE 2:

[IpoekTupyeMblil HCTOYHHMK OCBELIEHUS COCTOMT M3 HECKOJbKHX OJIOKOB, KaXKIbli U3
KOTOPBIX BBINOJHIET ONpEAETeHHYI0 (YHKIMIO. DIEKTpUYecKas cXeMma YCTpOMCTBa COCTOMT W3
CJIEYIOIIMX OCHOBHBIX KOMIIOHEHTOB:

YCTPONCTBO aHajIM3a OCBEILEHHOCTH, COCTOAIIee U3 (POTOpPE3UCTOpa U MUKPOKOHTPOILIIEPA;

cieasuee yCTpoucTBO;

OJIOK TUTaHUS

0JIOK yIIpaBJICHUS! OCBEIICHUEM

MOJTyJIb IPe0Opa30BaHMsl YPOBHEH
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PHCyHOK 2— CDyHKHI/IOHaJ'H)HaSI CX€Ma CUCTEMBI YIIpaBJICHUA OCBCHICHHUEM OTACJIBHOI'O IMMOMECIICHUA

Y CTpolCTBO aHANIN3a OCBEIIEHHOCTH MTPOBOIUT OLIEHKY TEKYILEH OCBEIICHHOCTH MTOMEIICHUS
npu oMo (otopesucropa. Crezsiee ycTpoHCTBO MpeAHA3HAYEHO [T UACHTU(PUKALMN HyJen
B CETH IEpeMEHHOro HamnpspkeHus B cetd 220 B. MUKpOKOHTpoJIep BBIIIOJIHAET INpPUEM U
00paboOTKy aHAJIOrOBOIO CUTHAJIOB IOCTYHAIOIINX C MOCTA, BEIOUPAET AJITOPUTM HEOOXOIUMBIHN /17151
CTa0MIIM3allii MOCTa. YTPaBJICHHE BPEMEHEM TOPEHUS JIaMI OCYLIECTBIISIET MHKPOKOHTPOJLIEP.
Monynb npeoOpa3oBaHus ypOBHEH HEOOX0AUM AJs coryiacoBaHus curnanoB uaymux ot MK k IT1K
(mpeobpazoBanue ypouei TTJI moruku B RS-232).

BriBoasr:

OnHOM M3 caMBIX aKTyalbHBIX 3aJa4eil DHEPreTHMKH Ha CEeTONHSIIHUN JeHb SBISIETCS
HKOHOMMUSI SHEPrOPECYPCOB.

[Tomygaemasi 3a cYeT OTKIIOYECHHS CBETHWJIBHUKOB I10 CHUTHaJaM TaliMepa M JaTYUKOB
MPUCYTCTBUS SKOHOMUS 3JIeKTpo3Hepruu cocrasiser 10 - 25 %.

DHeprocOepexeHne JIOCTUTAETCSI Onmaromaps WCIIOJIb30BaHUIO KaueCTBEHHOTO
CBETOTEXHUYECKOr0 00OpyIOBaHHA B COYETAaHUM C JAaTYMKaMU JBMXKEHHs, OCBELIEHHOCTH,
TEMIIepaTyphl, a TaKKe HACTPOWKE CHCTEMBI B COOTBETCTBHH C 3aJaHHBIMH MapaMmeTpaMu. Yacto
Ui JTOCTHO)KEHUs Haubosiee H(PQPEKTUBHOIO KOHTPOJS YPOBHS OCBEIIEHHOCTH Pa3yMHO
WCTIOJBh30BaTh KOMOWHUPOBAHHYIO CHCTEMY YIPAaBICHHS OCBENIEHHEM C HCIOJIb30BAaHUEM
HECKOJIbKUX BHJIOB pejie, Hampumep, (QoTropeine U peile BpeMeHH WM (oTopene U JaTyuK
TIBYKEHHUSL.

HecmoTpst Ha 3HauMTENbHBIE 3aTPAThl HA dTalle MOHTaXa CUCTEM YIPaBJIEHUS OCBEIIEHUEM,
CPOKHM HX OKYIIaeMOCTH HE3HAYUTENbHBI, YTO TOBOPHUT O BBICOKOM YPOBHE HKOHOMHH
SHEProOpeCypCoB.

Jlureparypa
Kosnosckas B. B. Dnekrpuueckoe ocpemienue: crnpaBounuk / B. b. Kosmorckas, B. H. Pamkesuu, B. H.
CarykeBuu. — 2-e u3q. — MH.: TexHonepcnektusa, 2008. — 271 c.
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VK 621.3

CIIOCOBBI PETYJIMPOBAHUSA CBETOBOI'O ITIOTOKA
I'A30PA3PAJHBIX JIAMII HU3KOI'O JABJIEHUS TUIIA JIb

Mapxens O.J1.
Hayunsiii pykoBoauTens — K.T.H., 1oueHT Kosnosckas B.b.

Ha nanHOM »sTame pa3BUTHs 4YeJOBeUecTBAa OOJIBIIOE BHUMAaHHE YIEISETCs IpobieMe
HSKOHOMHHM IEKTposHepruu. OJHO U3 HANPaBIECHUN pelIeHUs CTOsAIIEeH NMpoOIeMbl 3aKII0YAETCs B
HSKOHOMHH DJICKTPOSHEPTrMH Ha OCBEIIEHHE, B TOM YHCJIE€ M MPOMBIIIICHHBIX MPEIIPUSTHH.
OHeprocoepekeHre MpU OCBEIIEHUHU MOMEIIEHUH BO3MOXKHO TOJIBKO IPH MCIIOJIb30BaHUU CUCTEM
yIIpaBJIEHUS JOKAJIbHON OCBEUICHHOCTHIO, KOTOPBIE PEarupylOT HAa HAJHYUE JIIOJICH B IIOMEIICHHUIX
Y U3MEHEHHUE BHEITHET0 OCBELEHUs (CBET U3 OKOH). Bbiroga o0yciaBinuBaeTcsi KOJIMUYECTBOM 4acoB
UCIIOJIb30BAHUS OCBETUTEIBHOM Harpy3ku. PaccMoTpuM peryianpoBaHuE OCBELIEHHOCTBbIO Ha Oase
JIOMMHECHUEHTHbIX  Jlamn.  Jlisd  3TOr0  MCHOJNB3YIOT  YOPAaBIsieMble  3JIEKTPOHHBIE
nyckoperynupytomue annaparsl (OIIPA).

VYnpaBieHne CBETOBBIM IOTOKOM JIFOMHUHECLEHTHBIX JIaMII, BO3MOXHO, OCYLIECTBIATH JIU00
ITyTEM TMOJHOTO OTKJIIOYEHHS MUTAHUS JIIOMUHECHEHTHBIX JIAMII, JTUOO M3MEHEHUEM HAINpsOKCHUS U
TOKa JIOMHHECLEHTHBIX Jamil. K nmpeumMyiecTsaM nepBoro MeToja MOXHO OTHECTH MaKCUMAaJlbHO
BO3MOXKHOE 3HEprocOepeXeHue, OJHAKO MpPH 3TOM HEBO3MOXHO OCYIIECTBISATH IUIABHOE
yIIpaBJICHUE CBETOBBIM IOTOKOM JIIOMHUHECLUEHTHbIX Jami. [Ipu Kcnonap30BaHMU yHpaBiIsieMbIX
OIIPA rnaBHBIM HEJOCTAaTKOM SIBIISICTCSI HAJMYHME SHEPronoTpeOieHuss Jake NMPH OTCYTCTBUHU
paspsana B jamie. B 3Tom pexume umeer MecTo MOTpeOIeHUE CXEMBbl YIPABICHUS JIEKTPOHHBIM
0aJJIacTOM M TaKXKe UMEIOT MECTO IIOTEPU B KATOAAX JIAMIIBbI, HEOOXOAMMBIE ISl TIPOKaIa.

VYnpaBieHue CBETOBBIM IOTOKOM JIFOMUHECLEHTHBIX JIaMII BO3MOXKHO TpeMs CIIOCOOaMu:
AMIUTUTYZIHOE  PETyJUpOBaHHE,  YaCTOTHOE  PETyJIHMpPOBAaHWE W  IIUPOTHO-UMITYJICHOE
peryiaupoBaHue HampspKeHHsl Ha BbIxoJe cuiioBoro muBepropa OIIPA. Ha puc.l mpeacraBiena
cwioBas Onok-cxemMa OIIPA. AmmiuryaHoe peryjaMpoBaHHE MOXKHO IPOU3BOIUTH IIYyTEM
M3MEHEHMS 3HAUEHUS HaNpsHKEHUs Ha BbIXOJle KoppekTopa Koadduuuenta momuoctu. B OIIPA ¢
aAMIUTUTY/IHBIM yIIpaBlieHUEM HEOOXOIMMO HCIIONB30BaTh CXEMY TOHIKAIOUIETO TpeoOpa3oBaTels,
OJTHOBPEMEHHO pEaU3ylolero (QyHKLIUIO KOppeKTopa Ko3(p(UIMEHTa MOIIHOCTU. 3HA4YeHUs
YaCTOTHI U JUTUTEILHOCTH Tay3bl IPU IUPOTHO-UMITYJIbCHOM PETYJIHPOBAHUH 33a€TCS C TIOMOIIBIO
CHCTEMBI yIIpaBJICHUs] HHBEPTOPA.

0 — KoppekTop [
~220B ZS ko3 pdHiHeHTa Hugeprop
o— — MOIIHOCTH |[—

Pucynok 1. Cunoas 6mox-cxema OI1PA.

Jnist cpaBHEHHST pa3lIUYHBIX CITOCOOOB PETYIUPOBAHHS CBETOBOTO MOTOKA ObLIa pa3zpaboTaHa
MOJIeTIb AJIEKTPOHHOTO Oajuiacta W JIOMUHECIEHTHOW JIaMIbl, Ha 0a3e MOJIeNH, MpPeI0KEHHON
Kpacnomonbckum A.E. [1]. Cxema CcMOAETMPOBAHHOTO OJJICKTPOHHOTO OaiacTa W JIAMITBI
MpeJICTaBJIeHa Ha puc.2.
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PucyHox 2. DieKkTpoHHbIN OajnacT

CunoBoii HHBEPTOP, B MEPBOM MPHUOIMKEHUN ¢ OOJIBIION T0JIeH TOYHOCTH, MOXKHO 3aMEHUTH
Ha JIBYNOJSIPHBIA MCTOYHUK HampspKeHUs. JloMHHecLeHTHas Jamma IMpeacTaBisieT co0oit
HEJIMHEHHOE  CONMpOTHBIEHHE. MoOAenb JIOMHHECHEHTHOW JIaMIbl IOCTpO€HAa Ha 0asze
aNIMOPKCUMALMOHHBIX BBIPAKEHHUM, OCHOBAHHBIX HA CPEIHEW KOHLIEHTPALMH 3JEKTPOHOB. Mozenb
OammacTa W JIIOMHHECHEHTHOM  JaMIlbl  IPEACTaBIsieT COOOH  CHUCTEMY  HECKOJIBKHX
muddepeHIMaTbHbIX YpaBHEHUN, JUISI PELICHHS KOTOPBIX HCIIOJIB30BAJICS METOJl YUCIEHHOTO
WHTETpUpOBaHUs. J{1s MONMydeHHus NEHCTBYIOMEH MO HEOOXOJUMO COBMECTUTH ypaBHEHUS
Mojenu Jamibl C AuddepeHlnaIbHbIMA  YpaBHEHUAMHU U ypaBHeHHsMH Kupxroda mis
ANEKTpUYECKON Mozenu Oasuiacra.

Jlis MopenupoBaHUs HMCIOJNB30Bajach Jiammna MoiHocThio 20 Bt. B pesynbrare Obuiu
MOJIy4E€Hbl BpPEMEHHBIC JMAarpaMMbl paOOThI OajlacTa W JIaMITbI B YCTAaHOBUBIIEMCSI PEKHUME,
MpeJICTaBlICHHbIE Ha puc. 3. Bce BpeMeHHblE auarpaMMbl MOJY4YeHbl AJisi paOOThl JIaMIIbI B
HOMHHAJIBHOM PEXUME.

un, (8)

Pucynox 3. BpemeHHBIE inarpaMMbl pe3yJIbTaTOB MOAEINPOBAHUS

N3menss 3HayeHWsT HANpsOKEHHUs NUTaHUSA, 4YacTOTBl W MHTEPBAI IAy3bl, MOXHO
CMOJETUPOBATh BCE CIIOCOOBI M3MEHEHHs CBETOBOTO MoToKa. C GOJbIION A0yl TOYHOCTH MOXKHO
CUMTATh, YTO CBETOOT/Ia4ya JIaMIIbl MPOMOPIIMOHATIbHA MOLTHOCTH pa3psiza B nammne. Huxe Ha puc 4.
MIPEACTABIICHBl PE3YJbTaThl MOJACIUPOBAHUSA YACTOTHOIO PEryJaupoOBaHUs U U1 CpPaBHEHHUS
MIPUBE/ICHBI PE3YIbTaThl IPAKTUYECKOTO MAaKETUPOBAHUS IIPU TEX K€ CaMBIX Mapamerpax Oaiiacra
U JTIOMUHECLICHTHOU JIaMIIbI.
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PeayntTarsl MOARMPOBAHAA

Yacrora, (xMu)

Pucynox 4. Pe3ynbTaTsl MOAETHPOBAHUSA M MAKETHPOBAHUSA YaCTOTHOTO CIIOCO0a yIIpaBICHUS

[Ipu BBIOOpE HamboOEe MPHEMIIEMOTO CIIOCO0a YNpPaBICHHS CBETOBBIM IMTOTOKOM, C TOYKHU
3peHusl YIpaBlsieMOCTH, HEOOXOAMMO YYHUTHIBATh JTUHEHHOCTh XapaKTepUCTHKHU. JlJis 4acTOTHOTO
YOpaBJICHUS 3aBHCHUMOCTh PACCEMBAEMONW MOIIHOCTA OT YacTOThl UMEET SIPKO BBIPAKCHHBIN
HEJIMHEHHBIN XapakTep.

Ha puc.5 mpexacraBieHsl pe3yiabTaThl MOACIUPOBAHUA M IMPAKTUUYECKOTO MaKETHPOBAHUS
aAMIUTUTYHOTO YIPABJICHUS HAIpPSKEHUEM I[UTAHUS HMHBEPTOpA. 3aBUCUMOCTb BBIACIISIEMOU
MOIIIHOCTH OT HANpsDKEHHUS UMEET Topasfno OoJjiee JMHEWHBIM XapakTep B IIMPOKOM JIHMAIO30HE
W3MEHEHUS HalpsDKeHHUsS [UTaHUs, YeM I[PH YaCTOTHOM yINpaBieHHH. MaKcuMaabHOMY
HaIPSHKEHUIO JIAMITBI COOTBETCTBYET MOMEHT 3aTyXaHHs pa3psja B JIaMIIe.
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Pucynok 5. Pe3ynbpraThl MOJICTUPOBaHHS U MAKETUPOBAHUS aMILTUTYTHOTO CIIOCO0a yIpaBIIeHHs

PaCCMOTpI/IM pe3yibTaTbl MOACITIUPOBAHN HIMPOTHO-UMITYJIbCHOT'O PETI'YJIMPOBAHU. Ha pI/IC6
MMpEACTABJICHBI BPECMCHHBIC AarpaMMbl TOKOB JIaMIIBI 1 APOCCCIIA IJIA PEIKUMaA pa6OTBI JIaMIIbI, ITPH
AJIATCIIBHOCTHU I1aYy3bI OoJIbIIIe FpaHHQHOﬁ.

06 - L (A) Tok gpoccens

Puc. 6. BpCMCHHHG ArarpaMMbl MOJCIMPOBAHNA ITUPOTHO-UMITYJIBCHOTO criocoba yipaBJieHUA

HNmeer MecTo OOCTATOYHO JIMHEWHBIM CHaj MOIIHOCTH PACCEMBAEMOM Ha JiamIe, IpU
JUTHTEIIBHOCTHU TIay3bl OOJbIIIEe TpaHUYHOTO 3HAaYeHus. Ha puc.7 mpencraBieHbl 3aBUCUMOCTH TOKa,
HANPSHKEHUS U MOILHOCTH JIAMIIbI OT JUIMTEIIBHOCTH May3bl, IIPU 3TOM XOPOIIO BUAHA TOYKA U3JI0Ma
XapaKTEePHU3YIOIIasi TPAHUYHBIN peXuM. PerymnpoBka MOIIHOCTH JIaMITbl HAOJIFOA€TCSI B ITMPOKOM
JIMAI030HE MOLIHOCTEH, YTO AT XOPOLIME MPEANOCHUIKH ISl MCIIOJIb30BAaHUS 3TOr0 METOAA B
CUCTEMAX YIIPABJIEHUS CBETOM.
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Bpema naysbl, (MKc)

Bpema nayael, (MKc)

Bpema naysbl, (MKc)

Pucynok 7. Pe3ynbTaTsl MOAETHPOBAHUS IIHUPOTHO-UMITYJIECHOTO CIIOCO0a yIIpaBICHUS

Takum 06pa3oM MOKHO CIIeNaTh CIEAYIONINE BEIBOIBL:

Hawnyuiine pe3ynbTaTsl € TOUKM 3pEHHsI IIMPUHBI AMana3oHa peryJupoBaHMs MOIIHOCTH U
JIMHEHHOCTU PETyIMPOBAHUS M0KA3aJI0 MOJIEIMPOBAHUE aMIUIUTYIHOTO U HIMPOTHO-UMITYJIBCHOTO
ciocoba peryiaupoBaHus. OHaKo NMpu nocTpoeHuH ynpasiaseMmbix OIIPA onHumMM U3 cambIx
BaXHBIX BOMNPOCOB sBIAIOTCS cebectoumocth U morepu B OIIPA. C Touku 3peHus
sHeprocOepeeHns HauXy UM IPeACTaBISIETCs UCIIOIb30BaHUE aMIUIUTYTHOTO PErYIUPOBAHUS.
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