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AHAJIN3 HEPABHOMEPHOCTHU PABOTHBI
CUCTEMbBI I'A3OCHABXEHHUA U MEXAHNU3MOB
EE PEI'YJIMPOBAHUS

B cmampve uccnedoeanvl ocHoBHblE NPUYUHBI HEPABHOMEPHOCMU pabomel cucmem
2a30CHAbdCeHUsl, NPOAHATU3UPOBAHBL 803MOJICHblE He2amueHvle 8030elicmeus om Hecba-
JIGHCUPOBAHHO20 Ombopa 2a3a, OnucaHvl NOOX00bl KOMNEHCAYUU HepasHOMepHOCmU pabo-
Mmbl cucmem 2a30CHAOHCEHUA.

OcCHOBHOW NMPUYIMHON HEPABHOMEPHOCTH PadOOTHEI CHCTEM ra30CHAOXKEHUS SB-
JseTCSl HEPaBHOMEPHOCTh HCITONB30BaHMS raza morpedurensamu. [lorpebinerue rasza
Kosebnercs 1o JacaM CYTOK, JHSM Heaelu W Mecsiam roja. [loaroMy, B 3aBUCHMO-
CTH OT BEIMYMHBI XapaKTEpPHOTO IeproJa M3MEHEHHUS pexuMa MoTpeOlleHus rasa,
BBIIETISIETCS: CE30HHAsI HEpaBHOMEPHOCTH (IO MecslaM Toja); CyTO4Has HepaBHO-
MepHOCTh (TI0 JHSIM HelelnH, Mecslla MM rofja); 9acoBas HepaBHOMEPHOCTH (110 4a-
caM CYTOK).

HepaBHOMEpHOCTH TTOTpeOIEHUS Ta3a B 00IIEM ciydae CBA3aHA C HECKOIBKU-
MU (pakTOpamu: KU3HEHHBIM YKJIaJ0M HaCeIeHU, KITMMAaTHIECKUMH YCIOBHSIMM, Xa-
pakTepUCTUKaMH Ta30BOTO 00OpydoBaHMs MOTpeOuTeneit raza u pexuMoM pabOTHI
TIPENIIPUATUHA.

OO0mux TeopeTHUeCKUX pPacueToB, ITO3BOJISIOMUX YIUTHIBATh 3TU (aKTOpPEI B
paboTre cHcTEMBI Ta30CHAOXKEHHS, He CymecTBYyeT. [Ipeamnocsiku Al peryiupoBa-
HHUSL CTPOATCS, TJIABHBIM 00pa3oM, Ha KOHKPETHBIX HAaKOIUIEHHBIX NaHHBIX. AHau3
STHX JaHHBIX MMO3BOJISIET BEAECTUTH OCOOEHHOCTH, XapaKTepHEIe 000 cUcTeMe Tra-
30CHA0KEHUS.
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3HaunTENbHAS CE30HHAS HEPaBHOMEPHOCTh XapaKTepHa I KOMMYHAIBHBIX,
OOIIeCTBEHHEIX W OBITOBEIX IOTpeOmTenei rasa. M, cOOTBEeTCTBEHHO, OHa BeIIMKa
TaM, TJe BeldKa J0JIA MOTpeOIeHns ra3a Ha OTOILICHHE W OBITOBBIE HYXKIBI B 00IIEM
pacxoge raza [1].

Ce3oHHas HepaBHOMEPHOCTH 3aBHCHT, B OCHOBHOM, OT OTOIMTENBHONU HArpys-
KM, KOTOpas, B CBOIO Ouepellb, ONMpeAeIeTCS TeMIIepaTypoil HapyXHOTO BO3HyXa.
[ToaToMy 04Y€BHIHO, YTO MAKCHMAIBHEIN pacxojl raza MpUXOIUTCcS Ha 3UMHHN TIepH-
o7, a MUHUMAaJbHBIA — Ha JeTHUl. KpoMe Toro, 3MMoii CHIMXKaeTcsl TeMiepaTrypa Bo-
JOTIPOBOAHOM BOAEI (YBEITHYHUBAETCS PACcX0]I Ha ee IMOJOTPEB), pacTeT MOTPEOHOCTD B
ropsveii MUIIe U YMEHBIIAETCH KOJUIECTBO OTIYCKOB Y HACEJIEHHU.

Hawn6ossmnias paBHOMEPHOCTE TTOTPEOIEHNS Ta3a XapaKTepHa MPOMEIILIEHHBIM
TIPeIIIPUATHSIM, TIOCKOJIBKY TTOTPEOHOCTE B ra3e IJII TEXHOJOTHIEeCKUX HYX] (ITOMU-
MO OTOILICHWS) OTHOCHUTENIEHO ITIOCTOSSHHA M HE 3aBHCHUT OT TEMIIEpATyphl BO3AyXa
(omHAaKO HEpPaBHOMEPHOCTH HaOmIojaeTcs B paboTe MPOMBINUIEHHBIX KOTEIBHEIX,
BEIPa0ATHIBAIOIIUX TIAp HE TOJNBKO I TEXHOJIOTHIECKUX HYXI, HO U JUIS OTOILICHUS
31aHui).

[ToMuMO HepaBHOMEPHOTO MOTpeOIeHNs ra3a HacelleHHEM II0 MecsllaM roja,
CYIIECTBYeT W HEPAaBHOMEPHOCTH IO THSAM HeAelld. 3aMedeHO, UYTO C MOHeAeTbHUKA
10 YEeTBePr MOTpeOIeHne paBHOMEPHOE, B MIATHHUILY PacXo[ Ia3a yBEIMIHUBAETCA U B
cy660Ty mocturaet MmakcuMyma. Ilo BockpeceHbsIM pacxo]| ra3a HAMMEHBIIIHH 3a BCIO
HEZEIO B JIETHUE MECSIII, 4 B 3MMHHE — COOTBETCTBYET IEPBHIM YETHIPEM AHAM He-
nemu. Kpome Toro, oueBHAHO, YTO MAaKCHUMAJILHBIN pacxXol ra3a B KBapTHpax Ha0Jro-
JaeTcs B MpeANpa3IHAYHBIE THH.

Pacmpenenenue pacxoja rasa 1o yacaM CyTOK Takke HepaBHOMepHO. BrrToBoe
moTpebIeHne ra3a, Kak MpaBHIIo, XapaKTepU3yeTca AByMA ITUKaMH — yTpeHHuM (8—11
yacoB) 1 BeuepHuM (18—21 gac), mpu 3TOM BeUepHHUE NMUKH IIPEBHIIIAIOT YTPECHHHE.

[IprarHaMu HEpaBHOMEPHOCTH B paboTe CHCTEM ra3oCHa0XEeHHSA MOTYT OBITh
Y BHYTpEHHHE MPON3BOACTBEHHEIE IPUUHHLI B paboTe MpeANPUATHI ra30BOi oTpac-
7Y, HAIIpUMeEp: aBapHH B CUCTeMax IO00EMHU, TepepabOTKH U TPAaHCIIOPTHPOBKH Tra3a,
IIpOBeJIeHNE TUIAHOBBIX MPOQHUIAKTHIECKUX PEMOHTOB U PEKOHCTPYKIMHA (MX OOBIU-
HO IPOBOJAT B IIEPHOABI CE30HHO ITOHIKEHHOTO Ta3onoTpednenns). Cxoxue mpous-
BOJCTBEHHEIE IIPUYMHBI MOTYT BEI3HIBATH HEPaBHOMEPHOCTH HMOTPeOIEHHA Taza co
CTOPOHEI IIPOMBIIIUIEHHBIX TOTPEOUTENEH.

MOJXHO BBHIIEIUTH ABe OCHOBHBIE TPYIIEI (aKTOPOB BIUSHUS Ha HEpaBHOMED-
HYI0 pabOoTy OpraHW3allMii Ta30BOM OTPACIIH: TEXHOJOTHYECKHe (aKTOPHl U OpraHu-
3alIHOHHO-5KOHOMHYECKHE (PaKTOPHEI.

B cmydae paboThl cHCTEMBI Tra30CHA0XEHWS B YCIOBHAX 3UMHHX IMHKOBBIX
Harpy3oK Ha IpeIeNbHBIX peXmMax, QakTHIecku Oe3 «3amaca IPOYHOCTH», CYIIe-
CTBEHHO BO3pPAacCTaeT M3HOC OOOpYyIOBaHMS, TMOBEHIIIAETCS PUCK ITOJIOMOK W aBapHid
(B HanOoNbBINE# CTEMMEHH 3TO OTHOCUTCS K Fa30TPAHCIIOPTHEIM CHCTEMAM).

HepaBHOMepHOCTH 0TOOpa ra3a MOXET OKa3hkIBaTh HErAaTHBHOE BO3ICHCTBHE Ha
COITyTCTBYIOIIEee o0opynoBanue. Hampumep, JoOBIBaeMEIil W3 CKBAXXHH Ia3 COAEPIKUT
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BOXy. Pe3koe m3MeHeHNe pexxuMa MMOCTaBKU Tas3a, HalpuMep, CBI3aHHOe ¢ HU3KUMH
OTPUIATENIEHBIME TEMITEpaTypaMH OKPYXaloIled cpeabl, MOXKET HEraTMBHO OTpa-
3UTHECA ¥ Ha paboTe 000pya0BaHMA 110 ITIOATOTOBKE, OYHCTKE U IepepaboTKe raza.

TpaHCIOPTHEIE I'a30MPOBOABI PACCUUTHIBAIOTCS Ha OIPEIEIeHHBIN OITyCTH-
MBIl THana3oH JaBleHWi, orpaHUYeHHBINH KaK cBepXy (MaKCUMAIbHEIM pexXuM), TaKk
U cHU3Y (MUHUMAIBHEIR PEXUM); BRIXOJ 3a TPaHMLEI 3TOr0 AMAra30Ha MOXET BhI-
3BaTh HEPACUETHBIN PEXUM ra30TPAHCIOPTHON CUCTEMEI M, B KOHEYHOM CYeTe, aBa-
puto. ['a30BBIe KOMIIpECCOPH AOIMYyCKAIOT IepenaAbl JaBlIeHMs JIMIOb B ONpeelieH-
HOM JIHana3oHe, U MO3TOMY TpeOOBaHHE COTIIACOBAaHHOM pabOTHI psiia KOMIIPECCOPOB
¥ KOMIIPECCOPHBIX CTAHIMI HajaraeT orpaHMYeHHE Ha TEMIT U3MEHEHUS JIaBJIeHUS B
ra30MpoOBOJaX U Ha NOIyCTUMBIEC PEXKUMEI IIPOKAUKH rasa.

W3 cka3zaHHOTO BHIIIE CleIyeT, 9To Oojiee HeraTMBHOE BO3AEUCTBHE C TOYKU
3peHUs] TEXHOJOTMIeCKUX (PaKTOpOB MMeeT KPaTKOCpOUYHAas HEpaBHOMEPHOCTH (IO
CpPaBHEHHIO C JOJITOCPOYHOM).

3xech HEOOXOIUMO OTMETHTH, YTO B CHIIy CE30HHOTO pe)KHMa 3aB03a Marepua-
JOB B TIPHUIIONSPHON 30HE, CE30HHOIO pEXHUMa BHIIONHEHHSA PEMOHTHO-
CTPOUTENBHEIX paboT, a Takke HeOOXOIUMOCTH IpPOBEIEHHUS NepUOTUIecKOl (Ja-
CTO — UIMEHHO pa3 B CE€30H) OCTAHOBKM U MPOQUIAKTHKU OOOPYHNOBaHUS, CE30HHAS
HepaBHOMEPHOCTE B 3arpy3ke 000pyAOBaHMs U ITepcoHalla JO OIpeelIeHHOH cTere-
HHU MOXET UTPaTh U MOJOKUTEIBHYIO PoJb [2].

OdeBuHO, 9TO JIHO0Ast peaabHAs CHCTEMA ra30CHAOXKEHWS MMEeT MaKCHMAalTb-
Hble TEXHHUYECKH MAOIMYCTAMBIE 3Ha4eHWs OOBEMOB IOCTaBKM rasa. Kaszamoch OBl
€CTeCTBEHHBIM, YTOOBI ATH 3HAYeHMS COOTBETCTBOBAIM MAKCUMAJIBLHO BO3MOXXHBIM
obreMaM moTpebieHus ra3a (c yueToM Bcera HeoOXOIUMOro aBapUMHOTIO 3amaca),
T. €. MUKOBBIM peXXUMaM B YCJIIOBUSX 3UMHHMX MOpo30B. Ho eclii B IMKOBOM pexxuMe
00beM ra3ornoTpediIeHHs BO3pacTaeT CYIMECTBEHHO, a OBIBAIOT TaKHe PEKUMBI (CHIIb-
HbIE MOPO3BI) JIMIIH HECKOJIBKO pa3 B Iofl, TO ATO 3HAYUT, 9TO aOCOIOTHO OOJIBIIYIO
YacTh BPEMEHH 3T ITHKOBEIE MOITHOCTH CHCTEMEI Ta30CHA0XKEHHS He OyAyT UCIIOb-
30BaThCA, @ SKOHOMUYecKas 3P PeKTUBHOCTh CUCTEMEI OyAeT CHIXaThCs, T. K. UHBe-
CTHLIMH, BIIOKEHHBIE B CO3JaHWe M30BITOYHBIX MOIIHOCTEH CHUCTEMBI, HEOOXOIUMO
Oyzer oKynaTh.

B HeckoNBEKO MEHbIIEH CTENeHH, HO B IPHHIIAIIE TO K€ CaMOe MOXKHO CKa3arb
¥ PO KOMIIEHCAIIMIO CE30HHOW HEpaBHOMEPHOCTH MOTpeOJIeHHs ra3a, 0COOEHHO B
YCIIOBHSAX OTHOCHTEIHHO KOPOTKOTO OTOMMUTEIHFHOTO CE30HA.

CymecTBeHHbIe KOJIeOaHUs 3arpy3KH CUCTEMEI Ta30CHa0XKEHUSI MOTYT ITOPOXK-
JaTh ¥ YUCTO OpraHW3allMOHHbIE TIPOOJIeMEI IpU MOCTaBKe HEOOXOAUMBIX BCIIOMOTa-
TEeJIbHBIX MaTepuajIoB (HalpuMep, MeTaHOa) U [0 OpraHu3aluu paboTkl IepCcoHANA.

3nech HEOOXOJUMO OTMETHTBH, YTO B CIIydae BaXTOBOrO MeToja paboTHl U B
CHIIy CyIIECTBOBAHHUS TPaIHIIMOHHOI'O CE30HA OTITYCKOB CE30HHAA HEPAaBHOMEPHOCTH
B 3arpy3Ke IIepCcoHalla 10 ONpEEIICHHOM CTENEHH MOXKET UTPaTh U MOIOXKUTENBHYIO
pOJIb.
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IIpu paboTe cucTeMBI Ta30CHa0XEHHs B MMUKOBEIX peXXAMax yAeIbHBIE pacxo-
IBl ¥ HEPro3arparsl Ha MOCTaBKy €IUHUYIHOTO 00bheMa rasa moTpeOUTeNs M Bo3pac-
TalOT, COOTBETCTBEHHO, B YCIIOBUSAX HEM3MEHHBIX LIEH HA T'a3 IajaeT SKOHOMHYIECKas
3bPexTHBHOCTD pabOTHl CUCTEMEI Ta30CHAOKEHMS.

B 1emoM cymiecTBYIOMAE MOAXOIbI KOMIICHCAIIMA HEPaBHOMEPHOCTH PabOTHI
CHUCTEM Ta30CHAOXEHUS MOXXHO pa3lieJUTh Ha TPH OCHOBHBIE TPYMIIBI: M3MEHEHHE
pPEKUMOB pabOTHI CHCTEMBI Ta30CHAOKEHHS; H3MEHEHNE peXAMa ITOTpeOICHUS rasa;
IIOCTPOCHHUE CHUCTEMEI JICHEKHOW KOMIICHCAIMHA 332 HEPaBHOMEPHOCTH IOTPEOICHUS
rasa.

AHan3 u3MeHEeHUs PeXXUMOB PabOTHI CHCTEMEBI ra30CHA0KEHNS OCHOBLIBACTCS
HA MPUMEHEHUH CJISAYIOIINX METOJOB: U3MEHEHHE TEMIIOB JOOKIYM Tra3a U 00HEMOB
€ro TMoJauyd B Tra30TPAaHCIIOPTHYIO CUCTEMY; aKKyMYJIMPOBAHHE ra3za «B ITOCICHHEM
y9acTKe Ta30MpoBOJa»; UCIOIh30BaHUE XPAaHWIHIN ra3za (B TOM YHUCIE: HOJ3EMHEIE
XpaHWININA Ta3a; XpaHeHUe ra3a B rasroibaepax (CoCyabl CHenuaIbHOW KOHCTPYK-
ITUH ); XPAaHUIIAIIA CKVDKEHHOTO MPUPOTHOTO Trasa.

[Ipu w3MeHEHWH pekuMa MOTpeOJIeHHS Ta3a MPUMEHSIOTCH CIEIYIOIIUe OC-
HOBHBIE METOMBI: TTOAKITIOUeHHe Oy(depHEIX ToTpeduTeNel (BKIIIOYas UCIIONB30BaHME
PE3epPBHOTO TOILTHBA); UCIOIB30BAHHE XPAHVITHIII,

BydepHBle MOTpEeOUTETN MOTYT HCIIONB30BATHCS JUIS TOKPHITHS CE30HHOH M
MMHKOBOM HEpPaBHOMEPHOCTH. BydepHBIMH SABISIOTCA MOTpeOuTend (0OBIIHO — MpO-
MBIIUICHHBIE TIPEAPUATHS), KOTOPhIE MOTYT YBEIHYHMBATh NOTpeOIeHNe Tra3a B Iie-
PHOIOLI €ro Majloro oTOopa APYrHMH TOTPEOHTENSIMH H/WIM TIPeKpamaTh WM
YMeHBIIIAaTh TOTpeOJIeHue ra3a B IEPHO]] €0 YBEIIMUYEHHOT0 0TOOpAa.

Ce3oHHBIME Oy(epHEIMH TTOTPEOUTENIIMA MOTYT BBICTYIIATh IMPOMEITILICHHEIE
IPEeIIPUITHS, UCTIONB3YIONIHE a3 B IIPOU3BOJCTBEHHOM IIpOLEcCe, HAIpUMep, Ipo-
H3BOJIUTENN YI0OpeHui (111 HUX ra3 — OJUH U3 BUAOB XUMHIECKOTO CHIPh). Termno-
3IEKTPOCTAHIMK IUIOXO MOAXOMAT Ha 3Ty PONb MO IPUYUHE TOTO, U9TO OTOILICHHE
HMeeT UMEHHO CEe30HHEIN XapakTep U JIETOM, IIpU W30BITKe ra3a, OH UM IMPOCTO He
HyXeH. BO3MOXHO ¥ CIleIHalbHOe CO3aHre CE30HHOTO IOTpeOuTeNs ra3a, HalpH-
Mep, TPEANPUATHS IO IMIPOHU3BOICTBY AMMETHUIIOBOTO 3(Hpa HMIM CHHTETHIECKUX
TOIUIMB U3 ra3a, KoTopoe 0yzeT paboTaTh B CE30HHOM pexxume [3].

C TOukH 3peHHMs IOCTaBIIUKA ra3a €CTECTBEHHOM SBISETCS SKOHOMHYIECKAS
OILICHKa JOMOJHUTENHBIX 3aTpar, BOZHUKAOIIKUX MPH Mojade raza ¢ OOIbIIMMHA OT-
KJIIOHCHUSAMH OT CPeIHUX PeXKUMOB ra3ocHaOXeHus ¥ BBeleHue auddepeHIINpoBaH-
HOU CHCTEMBI IIeH (B YaCTHOCTH, CE30HHEIX IIE€H), MTO3BOJISIONIMX KOMIIEHCHPOBAThH
aTi 3arpaThl. Ce30HHEIE IIeHBl IIMPOKO MPHUMEHSIOTCS 3a pyOexkoMm. Cucrema wc-
IIOJIE30BAHUS CE30HHBIX IIEH OCHOBaHA Ha 3aKylKax 0ojee AEMIEBOro TOILIMBA B JIET-
HUU TIepHoJ, KOorja norpebieHre TpaAUUOHHO MaAaeT, XpaHeHUH U TOCIIeayIonIei
€ro Iepenpojaxe B 3UMHUHN IIEPHOJ 110 BHICOKMM IieHaM (pa3HMIA, KaK MPaBHIIO, B
1,5-2 pa3a).

OpnHako, ¢ TOYKH 3peHUs MOTPeOUTENs Ta3a, MOJOOHBIH MOIX0d UMEET ecTe-
CTBEHHEBIH TIpejies, CBA3aHHBIA C pa3MEpOM BO3MOXXHOM TOMOJHUTENHLHOM OILIATHI.
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Beab npu onpefeneHHbIX ee 3HaYeHUsX MOTPEOGUTEN0 CTAaHOBUTCS 3KOHOMUYECKU
6onee BbIrOAHbIM CTPOUTbL COBCTBEHHbIE MOLLHOCTX NO XpPaHEHWIO 3anacoB rasa (ans
CrNaXkuBaHMs MMKOB NOTPe6NEHUS) MO0 NepexoanTb Ha Apyrie BUAbl TONIMBA.

OTMETUM, YTO LUMPOKO MPUMEHSIEMble B MUPE AONTOCPOYHbIE KOHTPaKTbl Ha
MocTaBKY rasa B 06s3aTe/lbHOM nopsgake (Kak npaBuio, Mexay OMTOBbIMW MOCTaB-
LMKaMM U NOKYyNaTensmmu rasa) cojepkaT onucaHue AoNYCTUMbIX PEXXMMOB 0T6Opa
rasa (kak npaBuno - CpeAHUX 3HAUYeHWI 3a pa3fiMUHble Nepuoabl BPEMEHW U aony-
CTUMbIX OTK/OHEHWIA OT 3TUX CPefHMX 3HAYEHMWIA) N YPOBHU M3MEHEHWIA LeHbl Npu
OTK/IOHEHMW YPOBHS 0T6GOpa rasa B AOMYCTUMbIX Npefenax oT 3apaHee onpefesneH-
HbIX 3HauyeHuii. Kpome TOro, 06blYHO BBOAATCS WWITpadHble CaHKLUKM 3a BbIXO[ 3a
paMKK [ONYCTUMbIX 3HAYEHWIA.

Takum 06pa3om, HepaBHOMEPHOCTb PaboThbl CUCTEM ra3ocHabXeHWs Hanps-
MY 3aBUCUT OT UCMO/Mb30BaHNSA rasa noTpebuTensamn. Ha cerogHALWHNIA AeHb B MU-
POBOW NMPaKTWKe LUMPOKO MPUMEHSIETCA OMbIT CUCTEMbI ANGHepeHLNnPOBaHHON onna-
Tbl 3@ a3, a TaKXXe MeponpuaTUsA, HanpaB/fieHHble Ha KOMMNeHcalnto HepaBHOMEpPHO-
CTV paboTbl CUCTEM Fa30CHAGXEHMS.
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OLIEHKA BO3JENCTBWA BHELLUHEW CPEAbI
HA 3KCMOPTHYO CTPATEI O MNPEAMPUATUA

B cTaTbe paccMaTpuBaloTCA pasinyHble BHELWHME (DaKTOpbl, OKasblBaloLMe BO3-
JeincTBMe Ha pa3paboTKy U BbIGOP 3KCNOPTHOW cTpaTerni npegnpuaTus. Ipeano>keHa
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