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KOHTPOJIb CUCTEMBI PO3JINBA HAIIUTKA

Hacrosiimee packppiTE€ OTHOCUTCS K CHUCTEME pO3JIMBA HANMTKA U CHCTEMaM U
ciocobaM ee KOHTPOJISl, KOTOPbIE MOKHO UCTIOJB30BATh JIsi aBTOMATHYECKOTO OOHAPY KEeHHSI
KOHKPETHOIO MCHOJIb30BaHUSI CHUCTEMBI M JACHUCTBUI B HeW. B wacTHOCTH, Hacrosiee
PACKpPBITHE OTHOCHUTCS K ABTOMATHUECKOMY OIPENeJICHHIO Pa3juTOro odbeMa HaIWTKa,
Pa3IMBAa€MOro W3 CHUCTEMbI PO3JIMBA HANUTKA, U NPU 3TOM TAKXKE OLEHKE OCTaBLIEroCs

KOJIMYCCTBA HAITUTKA B CUCTCMCE.

IpeaiecTBYIOIIHHA VPOBEHb TEXHUKH HACTOSAIEr0 H300peTeHus

OObIuHBIE CHUCTEMbI PO3JIMBA HAIMHUTKA, MpeJHa3HAuEHHbIE M1 MPOdecCHOHATBHOTO
WM YaCTHOTO MHCTIONb30BAHHUA, TakKhe Kak, Hampumep, cucTema DraughtMaster®,
NpOM3BOAMMAs KOMIIAHMEH 3asiBUTENsI, ONuCaHbl, Hampumep, B WO 2007/019848,
WO 2007/019849, WO 2007/019850, WO 2007/019851 u WO 2007/019853. Otu 3asBKH
TaKUM 00pa30M BKJIFOUEHBI CChUIKOH BO BCEH MX MOJIHOTE.

Takue cuctempl pO3jMBa HAMWUTKA MCHOJB3YIOT AJIsl XPAHEHUs U PO3JIMBA TJIABHBIM
00pa3oM ra3supOBaHHBIX HAMMTKOB, TAKUX KaK IMHBO, COAOBAs, IIMITy4YHe HAITUTKU, UTPUCTHIE
BUHA U Mp., a TAKXKe JAPYTUX THIOB HEra3MpPOBAHHBIX HAITUTKOB, HAMPUMED, MOJIOKA, Kode,
BOABI, COKa W Tp. B 3TUX cuCTeMax HAMUTOK XPAHUTCS B OJAHOPA30BOM CIKMMAaeMOM
KOHTeMHepe, KOTOPbIi OOBIYHO HEJb3sl BU3YAJIbHO MPOBEPUTH MOCIE YCTAHOBKU, HAIIPUMED,
W3-32 HAXONSIIErocsl MOJ JaBjieHHeM BHYTpeHHero odObema. ClienoBaTebHO, HEU3BECTHO,
KaK MHOTO HAlMUTKAa OCTAeTCsl B KOHTEHHepe Ui HamuTKa B JIOOOW 3aJaHHBI MOMEHT
BPEMEHU TOCJIe IEPBOTO UCIIONB30BAHUS CUCTEMbBI PO3JIMBa HaNUTKa. [IpenMyIecTBom 3Toro
THUTIA 3aKPBITON CUCTEMBI SIBJISIETCS] TO, YTO OHA 00eCcTieynBaeT CTAOMIIbHOE BBICOKOE KaueCTBO
MPOAYKIIMOHHOTO HAIUTKA TOCJEe OTKPBITHS, IMOCKOJIbKY OIepaTop/MeHeIKep HE MOXKET
BCTYNaTh B HEMOCPENCTBEHHBI KOHTAKT C CONEPIKHMBIM, M, TaKuM OOpa3oM, HHKaKue
OaKkTepurl WM TPsi3h HE MOTYT 3arpsi3HITh HAMUTOK. HemocTaTKoM 3aKphITON CUCTEMBI,
OIIHAKO, SIBJSIETCS TO, YTO OCTAaBIIEECS COMAEPKUMOE KOHTEWHEepa /Jisi HaluTKa BCermaa
HEM3BECTHO, YTO SBJISIETCS HEYJNOOHBIM MJIsS TOJIb30BATENs, HAMPUMED, MEHeIKepa WIIH
X03siMHa 0apa Ha YaCTHOW BeUepUHKE, MOCKOJIbKY OH/OHA HE 3HAET, KOTJa HACTYMaeT BpeMsi
3aMeHbl KOHTeHHepa il HanmuTka. Takum o0pa3oM, HHTepeC MPeaCTaBisieT aBTOMAaTUIECKUH

KOHTPOJIb HWJIHN OHLCHKAa OAHOTO WK HECKOJbKUX CBONMCTB CHCTEMBI pO3jiiBa HaIIUTKa,



MPEANOYTUTENIbHO HCIIONB3YsT HEKOHTAKTHBIM Croco0, MPU KOTOPBIX H30ErarT MPsiMOro
KOHTAKTa C HAITUTKOM.

B Oape 0oOBIYHO MOMAOT PSIA PA3IMYHBIX HANHUTKOB, TMOMEIIEHHBIX B OTHEIbHBIC
KOHTEHHeph! Il HANMTKOB (Hampumep, OOYOHKH) B YAAJEHHOM MeCTe€ OT (PakTH4YecKOoro
Oapa. Takum obpa3om, st MeHemkepa Oapa MpenCcTaBysieT UHTEPeC OEHKAa YPOBHS o0beMa
KQXIOTO OTHENBbHOrO KOHTEeWHepa IJIsl HAHUTKa, 4TOOBl YOEIWThCS, YTO HOBBIH OOYOHOK
3aKa3aH B JIOJDKHOE BPeMsi, U YTOObI yOeIUTHCS, YTO OOYOHOK 3aMEHSIETCS BOBPEMsi, YTOObI
MOKYTATeN0 HE MPHULIUIOCh JKAATh 3aMeHbl Oo4doHka. Kpome TOro, wmHTEpEeCHO 3HATH
KOJINYECTBO PA3JINTOrO HAMMTKA MPH JIOOO0H 3aaHHOHN ONepaluy po3JIuBa, YTOOBI OLIEHHTD,
KaKOW BHJ HAIWTKA MPEATIOYNTAETCS MOKYMATeIsIMU U KaK MHOTO ONPENENIEHHOTO HaINTKa
MOJAeTCsl B ONpENENICHHble MepHOAbl B TeUeHWe JHA W HouM. V, HakoHel, HHTepec
NPECTABJsIET KOHTPOJb CTaTyca CUCTEMbI PO3JIMBA HANUTKA, HANpPUMEP, OTHOCUTEIBHO

HEUCIPaBHOM pabOTHI.

KpaTkoe pacKkpbiTHE HACTOSIIIET0 H300peTeHust

Ilenbl0 HACTOALIETO PACKPBITUS SBIAETCS OOECIeYeHHe TEXHOJOTMH AJISI KOHTPOJI
CHCTEMbI PO3JIMBA HATIUTKA, UCTIONB3Ysl aBTOMATUYECKHI U HEMPOHUKAOLIHHA CIIOCO0.

Taxke LENTBbI0 HACTOSILEro PACKPBITUS SIBISETCS OOECIEeYeHHWEe TEXHOJOTHH st
OLICHKHU KOJMYECTBA PA3JIUTOrO HANUTKAa IPHU ONEPALMU PO3JMBA M KOJWYECTBA HAIUTKA,
OCTAIOIIErocsi B CXKMMAeMOM KOHTEHHepe Ui HAlWTKa, TaK 4YTOObl MHHUMYM HAaIUTKa
Ipomnajan BIYCTYH, KOrAa INMyCTOW C)KMMAEMbIil KOHTEWHEp [JIsl HAalWTKa WU IyCTOU
004OHOK HEOOXOIMMO 3aMEHSITh Ha HOBBIM CKUMAEeMbIi KOHTEHHEp JUI HAITUTKA WJIA HOBBIN
OOYOHOK, COOTBETCTBEHHO, B TO € BpEeMsl TaKK€ MHUHHMHU3UPYS KOJUYECTBO IICHBI,
BBIXOJSIIEN U3 KpaHa JJisl PO3JIMBA.

B o0meit nepcriekTHBe HACTOSAIIEE PACKPBITHE, TAKUM 00pa30M, OTHOCHTCSI K CUCTEME
MOHUTOPHHTIA JUJI1 KOHTPOJII CUCTEMBI PO3JIMBA HAMNUTKA, COAEPKALIEN OJHY WM HECKOJIBKO
KaMep TMOBBIIIEHHOIO JABJIEHUs, IpPHUYEM Kaxaash Kamepa MOBBIIIEHHOIO [aBJICHUS
CKOHCTPYHpPOBaHa JJid pPa3MELIEHHMs CXKUMAaeMOro KOHTEWHHepa il HAaluTKa B
repMeTU3MPOBAHHOM BHYTpeHHeM mpocTpaHcTBe. CrucTeMa MOHUTOPHUHIA MPEANOUTUTENBHO
COJEPKUT OJHO WMJIM HECKOJbKO U3MEPUTEJBHBIX YCTPOMNCTB, HAPUMED, B BUAE NATYUKOB,

AJIsE KOHTPOJIA pa3IUIHbIX CBOICTB CHCTEMBI PpO3/1MBa HAITUTKA.



Hacrosiiee packpeiTe Tak:k€ OTHOCUTCSA K CUCTEME PO3JIMBA HAIUTKA JUI PO3JIMBA
HAITUTKA, IPHYEM TaKasi CUCTEMa MOHUTOPHHIA MOKeT ObITh BCTpoeHHOH. Cucrema posnusa
HAIWUTKa COAEPIKUT:

- OJIHY WJIM HECKOJIbKO KaMmep IMOBBILIEHHOTO AABJICHUs, COAEpIKAIUX COEIUHIEMOe
OCHOBaHHUE M KOJIMAK, ONpEeAeNsolie repMETU3UPOBAHHOE BHYTPEHHEE MPOCTPAHCTBO IS
pasMeIlleHHusl M MHKANCyJSIIUM  CKUMAeMOro KOHTeilHepa Ml HalWTKa, MMEIOLIEro
BBITYCKHOE OTBEPCTHE AJIsl HAIIUTKA, COEUHIEMOE C OCHOBAHUEM,

- YCTPOWNCTBO PO3JIMBA, COJEprKallee OJUH UM HECKOJBKO KPAaHOB AJIs pO3JMBa AJs
U3BJICUEHMsI HAITUTKA U3 COKMMAeMOro KOHTeliHepa(OB) 11l HAUTKA,

- JIMHUIO pO3JIMBA, MPOXOMSIIYI0 OT YKa3aHHOTO OCHOBaHUWsA(HM) 1O yKa3aHHOTO
yCTpOICTBAa pO3JMBA, NPUYEM YKa3aHHas JMHHUs PO3JMBA CONEPKUT OAHY WM HECKOJBKO
JIMHWUN TOaYM HAIIUTKA, U

- IO MEHbIIEH Mepe OJHO HM3MEPUTENIBbHOE YCTPOMCTBO MUl KAKIOM KaMepbl
MOBBILIEHHOTO AABJICHUS, CKOHCTPYMPOBAHHOE AJII KOHTPOJS MO MEHBIIEH Mepe OJHOro
CBOWMCTBA COOTBETCTBYIOIEW JIMHUM  PO3JIUBA, TIE€PMETHU3UPOBAHHOIO BHYTPEHHETrO
IPOCTPAHCTBA, OCHOBAHMSI, KOJIIIAKa W/MITH CXKMMAeMOTrO KOHTeHHepa JIJIsl HAITUTKA.

Hacrosimee packpbITe Takke€ OTHOCHTCSI K CIIOCOOY KOHTPOJISI CHCTEMBI PO3JIMBA
HANWUTKa, MPUYEeM YKa3aHHas CHCTeMa pPO3JIMBA HAMHMTKA CONEPIKUT ONHY HJIM HECKOJIBbKO
KaMep TIOBBIIIEHHOTO JaBJICHMs, MpPUYEeM KaXaas KaMmepa MOBBILIEHHOIO JaBJICHUS
omnpenensieT TePMETH3UPOBAHHOE BHYTPEHHEE IPOCTPAHCTBO Ui  pasMEUIeHUs WU
MHKAICYJISIIUN C)KUMAeMOro KOHTeWHepa IUJIsl HaluTKa, YCTPONCTBO PO3JIMBA, COAEpIKallee
OIMH HJIM HECKOJbKO KPAHOB JJisl PO3JIMBA AJISl H3BJICUEHHs] HAMUTKA U3 CIKUMAeMOro
KOHTeiHepa(OB) JJisi HANMUTKA, W JIMHUEO PO3JIMBA, MPOXOMSINYH OT Kamepbi(Kamep)
MOBBIIEHHOTO JIaBJIeHUs] 1O YKa3aHHOIO YCTPOWCTBa po3iuBa. B mpeanoyTuTenbHOM
BapUAHTE OCYLIECTBIICHUS CIIOCOO MpeayCMaTpUBaeT CTAANH H3MEPEHHS C YaCTOTOH 3aMepOB
no Mesbliend mepe 10 I'n, npeanoururensHo no MeHbiuel Mepe 50 I'n, o MeHbLIEH mepe
OJTHOTO CBOMCTBa YKa3aHHOM KaMepbl TIIOBBIIIEHHOTO [AaBJIEHHs, COOTBETCTBYIOIIETO
repMETU3NPOBAHHOTO BHYTPEHHETO MPOCTPAHCTBA W/WIIM COOTBETCTBYIOLIETO CIKUMAEMOTO
KOHTelHepa IUlsl HAlUTKa, HENPEepbIBHOIO aHaN3a AAaHHBIX, MPEACTABISIOLINX yKa3aHHOE
U3MEPEHHOE CBOMCTBO M  KOPpPEeSIUMM  M3MEHEHHUs, MPEANOUYTUTENIbHO U3MEHEHMUsI
JUINTEJIbHOCTBI0 MEHEee OFHOW CEKYH/bI, YKa3aHHOIO H3MEPEHHOI'0 CBOMCTBA C JEHCTBUEM B
CUCTEeMeE PO3JIMBa HAIMUTKA.

WUsmepurenvHOe  ycTpoiictBo(a)  MOkeT — OBITb  CKOHCTPYHPOBAHO IS

KOHTPOJISI/M3MEPEHHsI TI0 MEHbLIeH Mepe OAHOW (PU3MUecKOl BENMYMHBI WJIM CBOWCTBA



repMETU3UPOBAHHOIO BHYTPEHHEIO MPOCTPAHCTBA KaMepbl MOBBIIIEHHOIO NABJIEHUS, TAKOTO
CBONCTBA, KaK TeMIepaTypa, JAaBlI€HUE, BIAXKHOCTb, 3Byk u 1mp. HM3mepurenpHoe
YCTPOHCTBO(a) MOXKET Takke OBITh CKOHCTPYHMPOBAHO Ui KOHTPOJI MO MEHbLIEH Mepe
OJTHOTO CBOWMCTBA W/MIN (PU3NYECKON BEJIWYHMHBI JIMHUM PO3JIMBA, JIMHUU TOAAYH HAIUTKA
W/ W C)KMMAEMOTo KOHTEHHepa JUIsl HalNTKa, HalpuMep, JaBJICHUs, 3BYKa, CHIIbI, YCKOPEHUs
U np. Pu3nUecKyr0 BEJIMYHUHY CJIEAYeT IMOHUMATh KaK CBOWCTBO MaTepuana WA CUCTEMBI,
KOTOPOE MOXKET ObITh KOJMUYECTBEHHO ONPEAENIeHO MyTeM n3MepeHus. Pusnueckas BeIUIHHA
MO>KET OTHOCHUTBCSI K CBOWCTBY ra3a, HalpuMep, NaBJICHHUIO ra3a. TepMHHBI «CBOHCTBO» U
«(puznueckast BEIMUYNHAY» MOXKHO IOHUMATh KaK B3aMMO3aMeHsIeMbIE.

OnHOM LeNnbl0 U3MEPUTETBHOIO YCTPONUCTBA SIBIIAETCS] OOHAPYKEHNE U3MEHEHUs WU
NENCTBUSA B CUCTEME PO3JIMBA HAMUTKA. THNHUYHOE U OUYE€Hb HOPMAJBbHOE NEUCTBHUE, KOTOPOE
BBI3bIBAET M3MEHEHUWE B CHUCTEME pO3JIMBAa HAIMWTKA, MPEICTABJISIET aKTHBALMIO CPEICTB
KOHTPOJII PO3JIMBA HANUTKA, HAIpUMEpP, PYKOSTKU KpaHa sl PO3JIMBA, YTO NPUBOIAUT K
U3MEHEHUIO JaBJEHUs] B COOTBETCTBYIOLIEH KaMepe MOBBILIEHHOTO MAAaBJIEHUs, TaK YTO
HAIIUTOK BBITEKAET M3 COOTBETCTBYIOLIErO KOHTEHHepa M HAluTKa, KOTOPBIA 3aTeM
JONOJHUTENIBHO CxkuMaercsi. Hanurok Oyner mporekaTh MO JIMHUHM TOAYM HANUTKA U 110
JVMHUW PO3JIMBa B CTaKaH/4aiky. Bce 3TO MOXxeT ObITh OOBEKTOM OOHAPYKEHHs, TaK UYTO
CHCTEMa PO3JINBA HAMMUTKA MOXKET ObITh MPOUHCIIEKTHPOBAHA.

Ho MHoOrue us 3TuxX AEHCTBUN U H3MEHEHUN NPOUCXONAT B TEUEHHE KOPOTKHUX
NIEPUOOB BPEMEHH, W, TAKUM 00pa3oM, MPEHMYIIECTBOM OyAET TO, YTO HAOIIOIEHHUE MOMKHO
o0ecrneynBaTh B PEKHUME PEAJbHOTO BPEMEHHM WJIHM, MO MEHbLIeH Mepe, MO CYLIeCTBY B
peXXuMe peaJbHOrO BPEMEHH. JTO MOXHO OOecrednBaTh, €CIM IO MEHBbIIEH Mepe OJHO
U3MEPUTENIBHOE YCTPOMCTBO CKOHCTPYHMPOBAHO KaK MMEKOIIEE BBICOKYIO YaCTOTY 3aMEpOB,
NPEATIOYTUTENIHO YacTOTy 3aMepoB MO MeHbluel mepe S5 ', Oonee mpenmouTUTENbHO 1O
menblei Mmepe 10 I'n, eme Oonee mpeanoyruTeNnbHO MO MeHbIned mepe 25 I, eme Oosee
NPEATOYTUTENLHO TI0 MeHbIIei Mepe S0 'y u Hanbonee MPennoOYTHTENBHO 110 MEHBIIESH Mepe
100 T'u. ITpu BBICOKOH 4acTOTE 3aMepOB Aake HEOOJbIINE U3MEHEHHsS B CUCTEME PO3JIMBA
HAIUTKA MOJKHO OOHAPY’KUTh, TAK YTO CHCTEMY PO3JIMBA HAIUTKA MOYKHO KOHTPOJMPOBATH B
peXUME peaJbHOro BpeMeHH. TakuM 0o0pa3oM, OTMETKH BPEMEHH MOXHO O0eCrednBaTh U
XPaHUTh OTHOCHTENIBHO NEHCTBUS W/WIHM COOBITHS, TAKOTO KAaK PO3JIMB HAIMUTKA, HAIIPHMED,
KOI'7la Pa3JIMBAJIOCh 33JaHHOE KOJMYECTBO 3aJaHHOIO TUIA HAIUTKA.

IlyTem HCIIOJIb30BaHUs COEIMHSIEMBIX 3JIEKTPOHHO u o ceTH
IAaTYNKOB/M3MEPUTEIBHBIX YCTPOMCTB HEOOXOAMMO YIIPABIATh HAHHBIMH, T€HEPHPYEMbIMU

IPY TIOMOIIY BBICOKOH 4aCTOThI 3aMepoB. J{aHHBIE MOKHO Wi 00padaThiBaTh W/MIIH XPAHUTh



MECTHO, HO TaK)Xe SIBJSIETCS BapHaHTOM 00padoTKa W/WiIM XpaHEHHE NaHHBIX LEHTPAJIbHO,
HampuMmep, B OOJaYyHOM CEpBHUCE, €CIIH CHCTEMa W/WIM HU3MEPUTENbHBbIE YCTpPOICTBa
COEMHSIOTCS 1O CETH/TIPH NMOMOINM HMHTEPHETa. JTO TakKe O00eCnedyrMBaeT BapUAHT, MPHU
KOTOPOM TpPEThbsl CTOPOHA MOJy4aeT OOCTYN K CreHEpUPOBAHHBIM AAaHHBIM, T.€. TaK YTO
NOCTABINMK(M) HANMWTKAa B CHCTEMY pO3JIMBAa HAIHMTKA TAaK)KE€ MOXKET KOHTPOJMPOBATh MU
MHCIEKTHUPOBATh CUCTEMY PO3JIMBA HAIIUTKA.

BrinyckHOe OTBepcTHE [JIs1 HANWTKA CXKMMAEMOIO KOHTEWHHepa AJi HalUTKa MOXKET
OBITb COEAMHEHO C OCHOBAHHEM IPU IMOMOIIM MPOMEXYTOYHON JMHUU PO3JIUBA, KOTOpas
MOXET OBITh YaCThIO JIMHUM DPO3JMBA MEXAY BBITYCKHBIM OTBEPCTHEM JJIsI HAamUTKa U
OCHOBAHUEM.

IIpomMexxyTO4Hast JMHUSL pPO3JIMBA MOXET MPEANOUYTHTENPHO OBITh  HYacThIO
3aMEHsIEMOrO CKUMAeMOro KOHTeMHepa Ui HallUTKa, TaK YTO KOIrJa CXKUMAEeMbIil KOHTEHHep
IUISl HaIUTKA MyCTOW M JOJUKEH ObITh 3aMEHEH Ha HOBBIH MOJHBIH CXKMMAaeMbId KOHTEWHep
AN HAIUTKa, MPOMEXYTO4YHasl JMHMs PO3JIMBA TAKXKE 3aMeHseTcs. YacTb JIMHUU PO3JIUBA,
KOTOpasi HE 3aMEHSETCsl BMECTE CO CXKUMAEMbIM KOHTEHHEpOM Ui HAIUTKA, MOXKET
HA3bIBAThCs CTALIMOHAPHON JIMHUEH PO3JIUBA.

Korpa cxxumaemblil KOHTEHHep [Jii HAlWTKAa OIYyCTOLIAETCs, Tra3, TakoW Kak,
Hanpumep, CO2, n3 cBOOOAHOTO MPOCTPAHCTBA HAJ MPOAYKTOM CXKHMAEMOTO KOHTEeHHepa IJist
HAalUTKa MOXKET TMOCTyNaTh B JIMHHMIO po3iuBa. Korma HamuToK M3 ApPyroro HOBOTO
C)KMMAeMOro KOHTEIHepa JUIsi HANMTKA 3aTeM Pa3jIMBAeTCs, MeHa OyAeT BBIXOAUTh U3 KpaHa
Iy po3nuBa. Takash TEeHa HE MOMKET IONaBaThCS W JOJDKHA OBITh YIaJleHa, TaK YTO
JOCTATOYHO MHOT'O IIBA MOXKET MPOMNajarh BIYCTYIO.

OpHako, eciu ras3 MoOCTyINaeT TOJbKO B MPOMEKYTOUHYIO JIMHUIO PO3JIMBA, HO HE B
OCTaJIbHYIO JIMHHMIO PO3JIMBA, IPOMEXYTOUHAsS JIMHUS PO3JIMBA MOXKET 3aMEHSTHCS BMECTE CO
CKMMaeMbIM KOHTEHHEpOM IUlsl HaluTKa, KOIrZa CXKMMaeMblii KOHTEWHep Uil HaluTka
OIyCTOLIAETCs, TaK YTO HE OCTAeTCsl rasa B 4YacTH JUHUM DPO3JIMBA, KOTOpas SIBISETCS
CTaLMOHAPHOM.

IIpy momouy U3MEPUTENBHOTO YCTPONHCTBA, CKOHCTPYUPOBAHHOTO JUJIsl KOHTPOJIS IO
MEHbIIEH Mepe OJHOW (PU3NYECKOI BETMYHHBI POMEKYTOUHON JIMHUH PO3JIMBA, TAKOW KAk,
HalpuMep, [JaBJICHHE BHYTPH TNPOMEKYTOYHOW JIMHUU pO3JIMBA, WWIM ONTUYECKOE
NOTJIOIEHHE B MPOMEXKYTOYHON JIMHUM PO3JIMBA, W/WIN 3JIEKTPHUYECKOE COMPOTUBJICHHE B
NPOMEKYTOYHON JIMHUM PO3JIUBA, W/UIM aKyCTHUECKHE XaAPAKTEPUCTUKU B MPOMEKYTOUHON
JUHUM PO3JIMBA, CUCTEMa pO3JIMBA HAMUTKA MOKET MpeAyNpekaaTh I0JIb30BaTeNs MyTeM

AKTUBallU CHUTHAJIBHOT'O YCTpOﬁCTBa, TAKOTO KaK 3BYKOBOC CHUIHAJIbHOC YCTpOfICTBO U1



MHTaroIIee CUTHAIbHOE YCTPOMCTBO, UTO a3 MOCTYNUJ B MPOMEKYTOYHYIO JIMHUIO PO3JIHBA,
TaK YTO IOJIb30BATENIb MOXKET OCTAHOBHTH PO3JIMB HAIUTKA TEpel TeM, KaK ra3 BOWIET B
CTALIMOHAPHYIO JIMHHMIO pPO3JIMBA, WM CHUCTEMa pO3JIMBA HAIUTKA MOXET CONIEp:KaTh
NPOLECCOP, KOTOPBI MOXKET KOHTPOJIMPOBATh YCTPOHCTBO PO3JIMBA UM KJIANIAH HA JIMHUU
pO37HBa, YTOOBI ABTOMATHYECKHU MPEKPAIIATh PO3JIMB HAIMMTKA, KOTJA MPOLIECCOp MPUHUMAET
JaHHbIE OT U3MEPUTEIBHOIO YCTPONCTBA O TOM, YTO Ia3 BOLIEN B NMPOMEXYTOUHYIO JIMHUIO
poznuBa. Ecnu mponeccop nonydaeT 1aHHbIE OT H3MEPUTENIBHOTO YCTPOHCTBA, UTO ra3 BOLIE
B IIPOMEKYTOUYHYIO JIMHUIO PO3JIMBA, MPOoLieccop OyAeT KOHTPOIUPOBATh YCTPOMCTBO PO3JIUBA
WM KJIaNaH Ha JIMHUM PO3JIMBA JUIS 3aKPbITHS YCTPONCTBA PO3JIMBA WM KJarnaHa Ha JTMHUU
pO37HBa Mepes] TeM, Kak ra3 MOCTYIUT B CTAL[OHAPHYIO JIMHUIO PO3JIUBA.

He Oyner nensl, mockonbky ra3z He OyIeT MOCTyNaTh B CTALMOHAPHYIO YacThb JIMHUU
po3/MBa, ¥ O4YEHb Majo MuBa OyJeT MpomagaTh BIYCTYIO, MOCKOJBKY B HMPOMEXKYTOUHOH
JIMHUM PO3JIMBa OyAET OCTaBATHCS TOJIBKO HEOOJBIIOE KOIUYECTBO.

Hacrosimee n3obperenne Takyke OTHOCUTCS K CHCTEME PO3JIMBA HANUTKA [T PO3JINBA
HAIUTKA, IPUYEM YKa3aHHAsl CUCTEMA PO3JIMBA HAITUTKA CONEPIKUT:

OJIMH WJIM HECKOJIbKO OOYOHKOB JUIsi BMEIEHHs HAUTKA, MpHYeM O0YOHOK(OOYOHKH)
comepkuT(aT)  BBIMYCKHOE  OTBEPCTHE U HANWUTKA,  UCTOYHUK  JIABJICHUS,
CKOHCTPYMPOBAHHBIM JJIsl BBITAJKUBAHHUS HANHWTKa M3 OO4YOHKA(OB) uepe3 BBIMYCKHOE
OTBEPCTHE U HANUTKA, YCTPOHCTBO PO3JIMBA, COAEpIKAllee ONMH WM HECKOJIBKO KPaHOB
IUIS pO3JIMBA JJIsl U3BJICUEHHsI HAMMTKA M3 OOYOHKA(OB), JMHUIO PO3JIMBA, MPOXOASINYI OT
YKa3aHHOTO BBIMYCKHOTO OTBEPCTHs JJISI HANUTKA 1O YKA3aHHOTO YCTPOWCTBA PO3JIUBA,
NPUYEM YKa3aHHAs JJMHUS PO3JIMBA CONEPKUT OHY HJIM HECKOJIbKO JIMHUHN MMOJa4YH HAIUTKA,
U 110 MEHbBIIEH Mepe OIHO M3MEPUTEJIbHOE YCTPOHCTBO, CKOHCTPYHPOBAHHOE TSI KOHTPOJIS
MO MEHBIIeH Mepe OMHON (PU3MYECKOW BEJIMYWHBI JIMHUM DPO3JIMBA, MPU 3TOM YKA3aHHOE
U3MEPUTENIbHOE YCTPOMCTBO CKOHCTPYHMPOBAHO HMMEIOLIMM YaCTOTy 3aMEpOB IO MeEHbIIEH
mepe 10 I', mpuyem cucrema po3JrBa HAITUTKA CKOHCTPYHUPOBAaHA It OOpa0OTKH JaHHBIX OT
U3MEPUTENIbHOTO YCTPONUCTBA(YCTPONUCTB) U OOHApY:KEHUST COOBITHSI B CHCTEME MyTEM
HETIPEPhIBHOTO aHAJIN3a JAHHBIX OT H3MEPUTEIBHOTO YCTPOHCTBA(YCTPOICTB).

Bo4oHOK(OOYOHKHM) TMPENCTaBIsieT CTAaHAAPTHBIA OOYOHOK, MPEATNOYTHTEIHHO
W3TOTOBJICHHBIH W3 METajula, TAKOrO KakK HEp)KaBeollas CTalb WIA AIOMUHHUH, TIe B
OOYOHKE MOBBIIAIOT JABJICHUE NPU MMOMOIIN UCTOYHHUKA naBieHus1, Harpumep, CO2 mmm Na.
DTO packpbITHE MOXET HUMETh BCE INPEHMYIIECTBA, YIOMSHYTbIE KAacaTelIbHO CHCTEMBI

po3nHBa HamMTKa MO 1. 1. DTO pacKkpbIiTHe MOXHO OOBENUHATH C JIFOOBIM IMPH3HAKOM



3aBUCHMBIX MII. 2-25 U MOXET UMEThb BCE NIPEUMYILECTBA, YIIOMSHYTBIE CO CChUIKOM Ha M. 2-
25.
Hacrosimee m3o0pereHne Takxke OTHOCHTCS K CHOCOOY KOHTPOJIS CUCTEMBI PO3JIMBA

HAIUTKA, OMUCAHHOMY B JIFOOOM 13 mir. 27-31.

Onucanue ¢guryp

®ur. 1 npeacrasisieT CUCTEMY pPO3JIMBA HANUTKOB B BHUJE MOAYJIBHOM CHUCTEMBL,
COZEePIKALLEH CKUMAEMbIE 3aTIOJIHEHHBIE HAITUTKOM KOHTEHUHEPHI.

dur. 2 npencrasisier H300pakeHNe CKUMAEMOro KOHTeHHepa i1 HaruTKa ¢ gur. 1.

@ur. 3 npeacTaBisieT CUCTEMY PO3JIMBA HAIMUTKOB C TMOKON KamMepol MOBBIIIEHHOTO
JaBJIEHUs], COAepIKaIlell 3arOTHEHHbIH HAMUTKOM OOYOHOK M IO MEHbLISH Mepe OUH JaTYhK
JIABJICHUSI.

®dur. 4 mnokaseBaer Tpu rpaduka. BepxHuil rpaduk mnpeACTaBIseT IpagUeHT
JABJIEHUs, T.€. NEPBYI0 IPOU3BOAHYIO HCXOIAHBIX HAHHBIX O JABJIEHUU, IOJYYEHHBIX OT
JaT4UKa JABJIEHUs, UMerLero 4actoty 3amepoB 100 I'm U ycTaHOBIEHHOrO B OCHOBAHUU
KaMephbl MOBBIIIEHHOIO AABJICHUS U CKOHCTPYMPOBAHHOIO AJII U3MEPEHHUs aBJECHUS ra3a B
repMETU3UPOBAHHOM BHYTPEHHEM NPOCTPAHCTBE BAPHUAHTA OCYLIECTBJEHHUs PACKPBITON B
HACTOSIIEM JOKYMEHTE CHCTeMbI po3yiuBa HanuTka. CpenHuii rpad vk mpeacTaBisieT BTOPYIO
NPOM3BOIHYI0 MCXOIHBIX NAHHBIX O JABJICHUH, a HIKHHUHA rpadUK MPENCTaBJISAET MEPBYIO
NPOM3BOIHYIO BBIXOAHBIX JaHHBIX OT pacxomomepa. Ocb X Ha Bcex Tpex rpadukax
MOKa3bIBAET MPOIIENIIee BpeMsl B CEKyHAax B TeueHue npuda. 160 cekyHn, T.e. OT mpuOIL
420 cexynn no npuodn. 580 cexyHn.

@ur. SA-C Taxke MOKa3bIBAIOT TPU Ipaduika OTHOTO PO3JIMBA HAMMTKA, T.€. OTHOTO
HAJMBAHMSI, MPUYEM HCXOAHbIE NaHHBIE O JABJICHUH IOKa3aHbl Ha ¢ur. SA, ux mnepsas
npoun3BoHast — Ha ¢ur. SB, a Bropas npousBoaHast — Ha ¢ur. SC.

@ur. 6 nokasbiBaeT OJOK-CXEMY, OMHCHIBAIOIIYIO MPUMEP TOro, Kak OOHapy>KUBATh
«3aKPBITBIH KOJIMAK» M «COOBITHsI/ IEHCTBUS C KOJIAKOMY.

®ur. 7A-B nokaspBalOT ayAMO3aMNUCh 3ByKa OKOHYATEIbHOIO CXXaTHsl CKUMAeMOro
KOHTEHHepa Il HAITUTKA.

@ur. 8 NOKa3bIBACT NAHHBIE O AABJICHUU U3 SKCIIEPUMEHTA, I7I€ TABJICHUE U3MEPSIIU B
JBYX OTAENBHBIX JIMHUAX MOAAYU KUAKOCTH: JIMHUM MOAAYM BO3/yXa M JIMHUU MOJA4YU MUBA
(muHMM posnuBa). JIMHUSA TOAAauM BO3AyXa MOAAET B KaMepy IOBBIIIEHHOTO [aBJICHHUS

CKaThIN BO3AYyX U3 KOMIIpECCOpa. JImHus nogadyu nuBa JOCTABJIACT ITMBO U3 KOHTeﬁHepa JJIA



HalMTKa B YCTPOMCTBO pO3JMBA, [A€ NUBO MOXHO pas3iuBaTb. Yacrora 3amepos
U3MEPUTENIBHOTO  YCTpoiicTBa (matumka paeieHws) cocraBmsuia 20 [ gt sToro
SKCIEPUMEHTA.

®ur. 9 MoKa3bIBAET CEKIMIO JAHHBIX O ABJICHUH, TOKa3aHHbIX Ha ¢ur. 8. Jta durypa
NOKa3bIBAET JAaHHBIE O AABJIEHUH, OJYYECHHBIE B JMHUU MOJAYX UBA OT MPUOIU3UTENHHO 12
MHUHYT 0 TpUONU3UTENBHO 19 MUHYT B 3KCIEpUMEHTe, Torna Kak ¢ur. 8 mokasbiBaeTr
NOJHBIN HAOOp NaHHBIX OT O0EMX JMHMUN MOAAYM XKMAKOCTH, MPOXOASAmuil or 0 MHUHYT 1O
npuOIU3uTENBHO 19 MUHYT.

®ur. 10 nokasbIBa€T AONOJHUTENBHOE YBEIUUYECHUE NaHHBIX O JaBJICHUU, TOKa3aHHBIX
Ha ¢ur. 9. Dra ¢urypa mnokasplBaeT NaHHbIE O JAaBJIEHUM B JIMHUU IOAAYM IHBA OT
npubnu3nuTenbHo 13,7 MUHYT 10 TpUONU3UTENBHO 14,3 MUHYT SKCIIEPUMEHTA.

@ur. 11 noka3pIBaeT eme OJHY CEKLHI0 JaHHbIX O AaBJICHUH, MIOKa3aHHBIX Ha ¢ur. 8.
OTa ceKuys MOKa3bIBAET JAHHbIE O NABICHHM B JIMHUU TOAAYM NMHBA OT NMPUOIH3UTENBHO
18,35 munyT 10 npubnausurenbHo 18,55 MUHYT SKCIIepUMEHTa.

@dur. 12 nokasbiBaeT HAJIOXKEHHE ABYX PAa3JIMYHbIX COOBITHH B CHUCTEME DPO3JIHMBA
HaruTka. J[Ba rpaduka mosydanu B OZHOM SKCIEPUMEHTe (KaKk ONHUCAHO B OTHOLICHUH
¢ur. 8); 3mech ABa COOBITHS HAJIOKEHBI HA OJTHOW OTMETKE BPEMEHH C LEJIbI0 HILTIOCTPALUH.
ITepBoe coObITHE OTHOCUTCS K 3aKPBITHIO KpaHa IJIsi PO3JIMBA, TOrAAa Kak BTOPOE COOBITHE
OTHOCUTCS K OIyCTOLIEHUIO KOHTEMHEpa JUIsl HAIUTKA, IIPU 3TOM Ia3 MOCTYINAeT B JIMHUIO
nogaun nuBa. O0a coObITHUS MOXKHO OOHApPYKUTh MPH TOMOLIH PACKPBITBIX B HACTOSIIEM
JOKYMEHTE CHCTEMBI U CIIoco0a.

®ur. 13 mnokas3blBaeT CHocod KOHTPOJIS CHUCTEMBbI PO3JIMBA HAMHWTKA COTJIACHO
HacTosIIEMY pacKpbITHiO. Criocod MpennoyYTHTEIbHO MPEAYCMAaTPUBAET CTAIUI0 M3MEPEHUS
CBOICTBA CHCTEMBl PO3JIMBA HAMWUTKA, UCMOJb3Ys MU3MEPUTENBHOE YCTPOICTBO, HAMpPUMED,
JaTYMK fAaBlieHWs. B cmoco0e MOKeT NPeArnoYTUTENIbHO HCIOIb30BAThCS yCTPOHCTBO
00pabOTKM MaHHBIX U HENPEPbIBHOIO pacyera, HampuMmep, pPa3HHULbI aBJICHUS, IS
pa3NMYeHUs] pa3HBIX COObITHMH B cHUCTeMe. Takue COOBITHSIT MOTYT OTHOCHUTBCS K
OTKPBITHIO/3AKPBITHIO PYKOSITKM KpaHa aJisl pPO3JMBAa W/WIM IYCTOTE KOHTEWHepa s
HarmuTka. CucTeMa MOXET Pas3sindaTh YKa3aHHbIE COOBITHS Ha OCHOBE PAa3JIMYHBIX 3apaHee
OTIpEeNIEHHBIX YCIOBUH W/WJIM MOPOTOBBIX 3HaYeHUH. B kauecTBe nmpumepa IaBJiIeHHE MOXKHO
U3MEPATh HENPEPbIBHO B JIMHUM NOJAa4YM MHBA, NPEANOYTUTENBHO WCIOAB3Ysl NaT4UK
JABJICHHS! C BBICOKOW YaCTOTON 3aMEPOB.

®ur. 14 mnoka3piBaeT rpadUK OLEHEHHON HETOYHOCTH B PA3JIUTOM oObeMe

OTHOCHUTECIIBHO NCXOOHOI'O o0bemMa KOHTefIHepa AJIs1 HAMUTKA, MMPUYEM YKa3aHHAasA HETOYHOCTD



IIoKasaHa Ha Fpa(l)I/IKe OTHOCUTEJIBHO YaCTOThI 3aME€POB HCIOJB3YEMOTO U3MCPUTEIIBHOTO

YCTPOMCTBA.

IHoapoOHoe onHcaAHHEe HACTOSANIEr0 H300peTeHust

H3mepurenbHOE YCTPOMCTBO MPHU HCIONB30BAHUU B HACTOSIIEM JTOKYMEHTE MOXKET
BKJIFOYATh AHAJOTOBBIM JaTyuK, HU(POBOH NATUYMK WM HUX KOMOHMHALMHU. AHAJIOTOBBIN
JaT4YHK, TAKON KaK aT4UK, CYUTHIBAIOLINI MH(OPMALHMIO O JaBJIE€HUH B T€PMETU3NPOBAHHOM
BHYTPEHHEM MPOCTPAHCTBE, MOXKET 3aTeM IMPEeBpallaThb CUUTAHHYI0 WHPOPMALUIO B
1 poByr0 HHPOPMALIUIO, TaKYIO Kak UppoBoii curran. M3mepurenbHOe yCTPOMCTBO MOXKET
Takxke ObITh HUPPOBBIM JAaTUUKOM. MIX KOMOMHAIMS TaK>Ke BO3MOJXKHA.

PackpbiTasi B HAcTOSIIIEM JOKYMEHTE CHUCT€Ma pO3JIMBA HAIUTKA MOXKET OBbITh
CKOHCTPYHMPOBaHa JJIsi 0OpabOTKU JNAHHBIX OT U3MEPHUTEIHHOIO YCTPOUCTBA(YCTPOHCTB). DTO
MOKET O00eCIeYnBaThbCsl TMOCPEACTBOM YCTPOHCTBA OOpabOTKM MAaHHBIX UIsi 00pabOoTKH
JaHHBIX, KOTOPOE MOXKET ObITh YaCThIO CHCTEMbI po3inBa HanmuTKa. OHAKO, albTepHATUBHO
WIN JIOTIOJHUTENIPHO, CHUCTEMa pPO3JMBAa HAIUTKA MOXET ObIThb CKOHCTPYHpPOBAaHA IS
3arpy3Kd JaHHBIX OT HM3MEPHUTENIbHOrO YCTPOHCTBAa(yCTPONCTB) MOCPENACTBOM CETEBOTO
COEIMHEHHS ¢ LIEHTPAJbHBIM CEPBEPOM H/WJIH OOJIAYHBIM CEPBUCOM, U CUCTEMA MOKET ObITh
JOTMOJHATEIbHA CKOHCTPYUPOBAHA TaK, YTO JaHHbIE 00pabaThIBAIOTCS YKa3aHHBIM CEPBEPOM
u/vnu 00JIAYHBIM CEPBUCOM.

C BO3MOKHOCTBIO HEMPEPBIBHOIO KOHTPOJISI U 00pabOTKH TaHHBIX, CTEHEPHPOBAHHBIX
U3MEPUTENIbHBIM YCTPONCTBOM(aMH), PACKPBITAsI B HACTOSIIEM JOKYMEHTE CHCTEMa PO3JIMBA
HAIIUTKA MOXET, CJIEOBATENbHO, ObITh CKOHCTPYHpPOBAaHA Uil OOHApYKEHHs NEHCTBUS B
chuCTeMe, T.e. TyTeM HENPEepbIBHOIO  aHAJIW3a  JaHHBIX OT  HM3MEPHUTEIbHOTrO
ycrpoicTBa(ycTpoicTB). JlelicTBUE TPU HCMOJB30BAHWU B HACTOSINEM JOKYMEHTE Oyner
OOBIYHO MPENCTABISATh U3MEHEHHE B CHCTEME, T.€. COOBITHE, KOTOPOE MPOUCXOUT B TEUCHUE
KOPOTKOTO TI€pUOAAa BPEMEHH, KOTOPOE BBI3BIBAET H3MEHEHHE OJHOrO WM HECKOJIBKHX
(pU3NUECKUX CBOMCTB CHCTEMBI, KOTOPbIE MOKHO OOHAPYKUTH IMPH TOMOILIM OJHOTO HIIH
HECKOJIbKMX JATYMKOB, T.€. IAaBJICHHUS, TEMIEPAaTypbl, NEpPEeMEINeHUs/YCKOPEHUs, 3BYKA,
pacxona xkunkoctu u np. Ilepuoa BpemeHu npeanoyYTUTENbHO COCTaBsieT MeHee 10 CexyHn,
Ooyee MPenmoUTUTENIPHO MEHee S5 CeKyHI, HaubOoJyiee MPenroYTHTEIbHO MeHee | CeKyHpbl,
T.€. JJINTEJIbHOCTBI0 MEHEE OHOMN CEKYHIIbIL, WIIN Ja’Ke MEHEe.

B npeamoutuTensHOM BapuaHTE OCYILIECTBICHUs NEHCTBHE BBIOPAHO W3 TPYIIIHL

cpabaThiBaHUs KpaHa IUisi PO3JIHMBA, CpaOaThbIBaHWsS KOHKPETHOTO KpaHa Jisi pPO3JIUBA,
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W3MEHEHUs] COCTOSIHUSL KPaHa AJis PO3JIMBA, U3MEHEHUs] COCTOSIHUS KOHKPETHOTO KpaHa AJis
pO3JIMBa, TEUEHHUS HAITUTKA B JIMHUM PO3JIMBA, TEUEHUs] HAIIUTKA B KOHKPETHOM JIMHUU NTOAAYU
HAIUTKA, OTKPBbITUS WM 3aKPbITUS KOHKPETHOM KaMepbl MOBBILIEHHOIO JaBJIEHUS,
cpabaThlBaHUsl YCTAHOBKM TNOBBIMIEHHS MABIIEHHs, CKUMAaHHS KOHKPETHOTO CIKHMAaeMOro
KOHTEHHepa [l HAalmUTKa W OKOHYATEJIbHOIO CXKUMAaHHMsl KOHKPETHOIO C3KMMAaeMOro
KOHTEHHepa Il HAIIUTKA.

«CpaOaTbiBaHMEe KpaHa U1 PO3JIMBA» O3HA4aeT CpabaThIBaHHE HEONPENEeEHHOIO
KpaHa JJis pO3JMBa B CUCTEME PO3JIMBA HAIIUTKA, BEPOSATHO COMAEPKALIEH MHOKECTBO KPAaHOB
IUI pO3JIMBA, T.€. JEHCTBHE MOKET OBITh aKTUBAIlMeHd WM Je3aKTUBALMed KpaHa Iuis
posnuBa, HO HMH(OpPMaLUsA O TOM, KakOW KpaH Al PO3JHMBA SIBISETCS AKTHBHBIM, HE
00s13aTeNbHO U3BECTHA.

«CpabaTbiBaHHE KOHKPETHOI'O KpaHa [UIsi pO3JMBa» O3HadaeT cpabaTbiBaHHUE
OMpPENENIEHHOr0 KpaHa Jjsl PO3JIMBa B CHCTEME PO3JIMBA HAIMTKA, BEPOSTHO COMAEpKallein
MHO’KECTBO KPAHOB IJIsl PO3JIMBA, T.€. JEHUCTBUE BKJIKYACT AKTUBALMIO WM JE3aKTUBALUIO
KOHKPETHOTO M HYEeTKO OINpPEeAENIeHHOIrOo KpaHa Ui pO3IMBa B OOJACTH pO3JHBA, T.€.
aKTUBALMIO WIM AE€3aKTUBALMIO CPEICTB KOHTPOJISL JO3UPOBAaHMs HAIUTKA, CBA3AHHBIX C
KPaHOM JJIsl pO3JIMBA. 3HAsl KOHKPETHBIH KPaH AJsI PO3JIMBA, OOBIYHBIM OyIeT OZHO3HAYHOE
COOTBETCTBHE COOTBETCTBYIOIIEH KaMepe IMOBBIIIEHHOIO JaBJICHUs, COKUMAeMOMY
KOHTEHHepy IUIsl HaMTKa W/WJIM TUIy HANWTKA, CBSI3AHHOMY C KOHKPETHBIM KPAaHOM st
pO3IUBa.

CpabaTbIiBaHME KpaHa JUIst PO3JIMBA, KaK OMUCAHO BBILIE, OOBIMHO U3MEHSIET COCTOSIHUE
KpaHa Uil PO3JIMBA C OTKPBITOIO HA 3aKPBITOE MM HA00OPOT. DTO COCTOSIHHE TaKXke B
HACTOsILIEM IOKYMEHTE Ha3bIBAETCsl COCTOSSHUEM KpaHa [l PO3JIMBa.

«CocTosiHMe KpaHa [Js1 pO3JUBA» WU «COCTOSIHME, OTHOCsINeecs K KpaHy Mauis
PO3/IMBa» COOTBETCTBYET COCTOSHUIO KJIATIAHA KPaHa JUIs PO3JIMBA, KOTOPOE MOXKET OBbITh WIIN
«OTKPBITBIM», WU «3aKPBITBIM», NMPUYEM «OTKPBITHII» O3HAYaeT, YTO HAMUTKY IMO3BOJISIIOT
TeUb Yepe3 KpaH AJI PO3JIMBA, & «3AKPBITHIM» O3HAYAET, YTO HANUTKY HE MO3BOJISAIOT T€4b
4yepes3 KpaH AJisl PO3JIUBa.

«CocTosiHHE  KOHKPETHOrO  KpaHa il PO3JMBa»  O3HA4aeT  COCTOSHUE
(OTKpBITBHII/3aKPBITHIN) ONMPENEIeHHOr0 KpaHa jisl PO3JIMBA B CHCTEME PO3JIMBA HAIHTKA,
BEPOSITHO COAEPIKAIENH MHOKECTBO KPAaHOB JUIA PO3JIMBA, T.€. COCTOSHUE OTHOCHUTCA K
KOHKPETHOMY U YEeTKO OIpeNeNeHHOMY KPaHy IS PO3JIMBA B 00JIACTH PO3JIHBA.

«TeueHne HamWTKa B JMHUU pPO3JMBA» O3HAYAET, YTO €CTh TEYEHHE HEKOTOPOro

HalmuTKa rac-to0 B JIUHUKU PO3JIMBA, KOTOPOC MOXKET BO3HUKATH U3 PA3JIUYHBIX KOHTeﬁHepOB
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JUIsl HAaNMTKA, TOTAA KAaK «TE€YeHWE HANWTKA B KOHKPETHOM JIMHUM MOJA4YU HAIUTKa»
O3HAYaeT, YTO TEUEHHE HAIUTKAa OOHAPYKMBAETCS B YETKO OIpPENENIEHHOH JIMHUU MOJavu
HAIUTKA, KOTOpas OOBIMHO CBs3aHa C KOHKPETHOHW KaMepoW TIIOBBILIEHHOTO JaBJICHHS,
C)KMMaeMbIM KOHTEITHEPOM ISl HAITUTKA W/MJIM TUTIOM HaIUTKA.

«OTKpBITHE WIIM 3aKPBITHE KOHKPETHOH KaMepbl MOBBIIIEHHOTO NAaBJIEHUSD» OOBIYHO
O3HA4aeT yJajieHue WIN NMPUCOSAUHEHUE, COOTBETCTBEHHO, KOJIMAKa KaMepbl MMOBBILIEHHOTO
JABJICHUs, T.€. PA3rePMETU3ALMIO WIM M€PMETU3ALUIO KaMEPhl MOBBILIEHHOIO JABJICHUs], TaK
YTO JaBJieHHE OBICTPO HM3MEHSETCS OTHOCHTEIBHO aTMOC(EPHBIX YCIOBHH, WUIH OBICTPO
MOBBILLIASA, UJIU CHUXKAs 1aBJICHUE.

YcraHOBKa Ui «ONEpalyy IOBBIIEHUS JaBJIEHUS» O3HAYAET, 4YTO YCTaHOBKA
NOBBILIEHNs] J1aBJICHUs, HAlpUMep, KOMIIPECCOp WJIM HAcoC, SIBJISETCS aKTHUBHOM/paboTaer,
YTO MOXXHO OOHApY’KUTh IO INYMY, JABJIEHUIO, YCKOPEHUIO U MP. WK IMPOCTO CYUTHIBAETCS
HETOCPECTBEHHO U3 YCTAHOBKM, yKa3blBash aKTMBHOE WM IaCCUBHOE COCTOsiHME. bonee
KOHKDETHBbIE, HO CBSI3aHHbIE, NEHCTBUSI MOTYT OBITh AaKTHUBAlMEH WM JAe3aKTHUBALMei
YCTAHOBKM TOBBIIEHHs OaBJICHUS, T.€. MACHCTBHEM (DAKTUYECKOW AaKTHBALMH WU
N€3aKTUBAIIMM YCTAHOBKHM IOBBIIIEHUS JABJICHUs, 4YTO OOBIYHO BKJIOYAET KOPOTKOE,
JJINTEIbHOCTBI) MEHEe OAHOW CEKyHHbl, M3MEHEHHE COCTOSIHUS YCTAHOBKM IOBBILIEHUS
JABJICHUS.

«CxMaHle KOHKPETHOTO CKMMAaeMoro KOHTeWHepa [UIsl HaluTKa» O3HadaeT
(akTHUeCKOEe CKUMaHME KOHTEeHHepa /ANl HAmUTKa, KOTOpoe OyneT MpOHCXOIUTh MpH
pPO3/IMBE U3 KOHTEWHEpA IUIsl HAIMTKA WK CPa3y IOCJIE HEro, T.€. OHO CUJIbHO CBSA3aHO C
JOEUCTBUSIMU «CpadaThIBaHUsI KOHKPETHOTO KpaHa Ui PO3JIMBA» M TEUEHHUs HAIUTKA B
KOHKPETHOHW JIMHUY MOJJa4M HAIUTKA», HO OOHAPYKEHHE NEHCTBHS «CXKUMaHUE KOHKPETHOTO
CKMMAaeMOro KOHTeiHHepa MUl HAUTKa» MOXKET, Hampumep, o0ecmeuuBaThbCs ayaHuo-
OaTYNKOM, HAmpuMep, MHUKPO(OHOM, KOTOpPBI MOXKeT OOHAapyKHBaTh 3BYK CIKUMAHHS,
JaT4YUK YCKOpEeHUs 15707001 ONTUYECKUI JATYUK MOXKET OOHapy KUBaTh
nepemMereHne/ ni3sMeHeHne (OPMBbI TP CKUMAHUH.

«OxoHuaTeNbHOE CXKMMaHHE KOHKPETHOIO C)KMMaeMOro KOHTeiiHepa AJisi HalMUTKa»
O3HA4YaeT OKOHYATEJIBbHOE OINYCTOLIEHHE CXXUMAeMOro KOHTEWHepa [Js HamuTKa OT
KUIKOCTH, KOTOpOe OyIeT MPOUCXOANTD MPU PO3IUBE 110 CYINECTBY MOCIEAHEH JKUIKOCTH U3
KOHTEHHepa MJis HaluTKa, T.€. OHO OJIM3KO CBSI3aHO C OEHCTBUAMHU «CpabaThIBaHUs
KOHKPETHOTO KpaHa g PO3JIMBA» U «TE€YEHUs HAMWTKA B KOHKPETHOW JIMHUM MOJAYH
HAIUTKa», HO OOHAapyK€HHWEe MAEHCTBUS «OKOHYATENbHOTO CKUMAaHHS KOHKPETHOTO

C)KMMacMoro KOHTefIHepa AJIE  HallUTKa» MOXKET, HAIpumep, o0ecIieunBaTLCS ayauo-
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IAaTYNKOM, HampuMmep, MHUKPO(QOHOM, KOTOPBIH MOXKET OOHApyKHMBaTh 3BYK CIKUMAaHHS U
OKOHYATEJIbHOTO CXKMMAHUs, HaTYUK YCKOPEHUS W/WIM ONTHYECKHH HAaTYMK MOXKET
OOHapyXUBaTh ABI)KEHUE/ MI3MEHEHUE (POPMBI TPH OKOHYATEIHHOM CKMMAHUH.

PackpeiTasi B HacTosieM JOKYMEHTE CHCTEMAa pO3JIMBA HANHUTKA MOXKET, TAKUM
o0pazom, ObITh CKOHCTPYHPOBaHA JUIsl OOHAPY KEHUs CpadaThIBAaHUA KOHKPETHOTO KpaHa JJist
pO3NHBa IMyTEM COOTHECEHHS C W3MEHEHHMEM [JINTEJIbHOCTBIO MEHEE OJHOW CEKYHIbI B
YCJIOBUM W/WJIN COCTOSSHUM OCHOBAHHs, KOJINAKa W/WIN TepMETH3UPOBAHHOTO BHYTPEHHETO
NPOCTPAHCTBA, MPUMBIKAIOIIEr0 K COOTBETCTBYIOIIEMY KOHTeHHepy ans HanuTka. OmgHuM
NPUMEPOM SIBJISIETCST OOHApy KeHHe CpadaThIBaHUsI KOHKPETHOTO KpaHa Uil PO3JIUBA IyTEM
COOTHECEHMsI ¢ U3MEHEHHEM MAaBJI€HHsI B FepMETH3UPOBAHHOM BHYTPEHHEM IPOCTPAHCTBE,
NPUMBIKAIOIIEM K COOTBETCTBYIOLIEMY KOHTEHHEPY JJIsl HAIIMTKA, HapuMep, 0OHapy KEHHBIM
JaTYNKOM  JABJIEHUs, pPACIOJIO)KEHHbIM B  KaMepe IOBBIIIEHHOIO  JaBlEHUs U
CKOHCTPYMPOBAHHOM Il U3MEPEHUs IaBJICHUs] B T€PMETU3UPOBAaHHON BHYTPEHHEH KaMepe.

W mnockonbky cpabaTbiBaHHE KOHKPETHOTO KpaHa JUll pO3JIMBA MOXET OBbITh
O0OHapy’KeHO, pacKpbiTasi B HACTOSIIEM JOKYMEHTE CHCTeMa MOXKET OBITh CKOHCTPYHPOBaHA
NSl ompenesieHHs oObeMa HaJNMBAaHUS HANHNTKA, pa3JIMBAEMOrO0 B CHCTEME, IyTeM
COOTHECeHHsI C OOHAapy)XeHHBIM CpabaTblBAHMEM KOHKPETHOIO KpaHa Uil pO3JIMBA.
Hanpumep, myrem 1) oOHapy)KeHUs aKTUBALlMM U J€3aKTUBALIMM KOHKPETHOTO KpaHa Iyis
PO3JIHMBA MyTEM COOTHECEHMSI C U3MEHEHHsMHU JaBJICHUs B F€PMETH3UPOBAHHOM BHYTPEHHEM
NPOCTPAHCTBE, TPUMBIKAIOLUIEM K COOTBETCTBYIOLIEMY KOHTEHHepy JJIi HamuTKa, u 2)
OTNpeNeNIeHUs] BPEMEHH, MPOIIEAIIEr0o MEXKIy AaKTHBALMEH W Je3aKTHBALMEH YKa3aHHOTO
KpaHa 11 poszsmBa. O0beM HaJMBaHUS NPU CpadaTHIBAHUM KpaHa JJIsl PO3JIMBA MOKHO 3aTeM
ONpeneNsATh MyTeM COOTHECEHUs BPEMEHW, TPOLIEANIEr0 MEXAy AaKTHUBaLHMeH U
Je3aKTUBAllMell YKa3aHHOTO KpaHa s pO3JIMBA, C 3apaHee OMNpEeAeNIeHHbIM W/Win
NOCTOSIHHBIM ~ PacXOlOM HamuTka B cucteMe. CrenoBaTenbHO, OCTaBIIMHCS 00BbeM
C)KMMAaeMOro KOHTEeHWHepa JUIsl HAalTKAa MOXKET 00eCIIeYnBaThCS MyTEM ONpeAesieHns o0beMa
HAJMBAHMsI KOKAOH onepaniy po3JiMBa HAMMUTKA U3 YKa3aHHOTO KOHTEHHepa IUIsl HAITUTKA U
COOTHECEHMsI C I3BECTHBIM HCXOAHBIM 00bEMOM HANMTKA KOHTEHHepa JUIsl HAITUTKA.

OOHapy:keHne NeHCTBUSI MOXeT O0ecreunBaThCs MYyTEM pacyera IMepBOH, BTOPOH
W/ TPEThEeH NMPOW3BONHON NaHHBIX, TAKUX KaK HWCXOAHBIC NAHHBIE, OT M3MEPUTEIbHOIO
YCTPONCTBA, TAaK YTO M3MEHEHHs] B YKa3aHHOM IO MEHbIIEH Mepe OJHOM KOHTPOJIHPYEMOM
CBOMNCTBE MOKHO OOHApPYKHUTh. DTO TAK)KE MIOKA3aHO B Ka4eCTBE MpuMepa Ha ¢ur. 4.

B mpemnoyruTenbHOM BapHaHTE OCYLIECTBICHHS JIMHUS PO3JIMBA  COHEPIKHUT

MHOKECTBO JIMHUH nojgavyM HAIWUTKOB, IMPUYEM KaXJdas JIMHUA [OJa4Yu HaIllUTKa
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COOTBETCTBYET KOHKPETHOMY THUIy HAIUTKA W TIPUCIIOCOOJIEHA Ui B3aWMMOACHCTBHS C
KpaHOM [iJIsi PO3JIUBa YCTPONCTBA pPO3JIMBA, MPUYEM KaXIblii KpaH Ui PO3JIHBA
COOTBETCTBYET YKa3aHHOMY TUITy HamuTka. Kakmasi kamMepa MOBBIIICHHOTO JIaBJICHUS MOXKET
COIepIKaTh COSNMHUTEIbHBIN 3JIEMEHT KOHTEHHepa IJIsl HAITUTKA JJIi COSUHEHHs OTHOTO U3
YKa3aHHBIX KPAHOB ]ISl PO3JIMBA C BBITYCKHBIM OTBEPCTHEM ISl HAITUTKA COOTBETCTBYIOLIETO
C)KMMaeMOT0 KOHTEHHepa JJIsl HAIUTKA.

B omHOM BapmaHTe OCYLIECTBJIEHHS CXKUMAaeMble KOHTEHHEphl Ui HAIUTKOB
SIBJITFOTCS. YACThIO CUCTEMBI, U MPHU 3TOM KKABIA U3 YKA3aHHBIX CKUMAEMBIX KOHTEHHEPOB
IUIE HAIUTKOB OTNpEAeNsieT 3alOJHEHHOE HAIMUTKOM MPOCTPAHCTBO, 3AIOJIHEHHOE Ta3oM
cBOOOHOE TPOCTPAHCTBO HAJ TPOAYKTOM U BBIYCKHOE OTBEPCTHUE Ui HAIHUTKA,
HAXOAsINeecss B CBSA3M C YKA3aHHBIM 3arOJHEHHBIM HAMUTKOM MPOCTPAHCTBOM IS
U3BJICYCHUS YKA3aHHOTO HAMUTKA U3 YKa3aHHOTO 3aIIOJITHEHHOTO HAITUTKOM ITPOCTPAHCTBA.

JaTyrk MOKeT ObITh NaTYMKOM HaBJIEHHs JJIsi KOHTPOJISI 3HAYEeHUs JABJICHUS W/WIN
W3MEHEHUsl JaBJICHUs B TePMETU3HMPOBAHHOM BHYTPEHHEM IPOCTPAHCTBE WM B JIMHUH
posnuBa. Ha GapHoii cTOliKe OOBIMHO CYIIECTBYET Psii PYKOSTOK KPAHOB JJISi PO3JIUBA WU
apyrux (YHKIHMOHANBHOCTEH JJIsl aKTHBALMKM JO3UPOBAHUS HAMMTKA, MPUYEM Kaxnaas
pPYKOSITKA KpaHa Uil PO3JuBa OOBIMHO CBsi3aHA C KOHTEHHEpOM Ui Hamutka. Ilyrem
AKTUBALMM PYKOATKH KpaHa JUIsl PO3JIMBA HAMWTOK HAYMHAET T€Yb M3 KOHTEHHepa st
HATWUTKA, O JTUHKUSIM PO3JIMBa U U3 KpaHa JJis po3yuBa. Takum oOpa3om, CyIIeCTBYET mpsiMast
CBSI3b MEXKIY NEHCTBHEM PYKOSATKHM KpaHa JJis PO3JIMBA U TEUEHUEM HAIUTKA 4Yepe3 KpaH.
Takum 00pa3oM, UHTEPECHBIM SIBJISIETCS AaBTOMATHYECKOe OOHapy KeHHe cpabaThiBaHUS KpaHa
IUIS PO3JIMBA, M ABTOPbl HACTOSIIEr0 M300pETEHHUs TOHSIIH, YTO 3TO MOXKHO 00eCneYuTh
MyTeM KOHTPOJISI IABJICHHUS] B T€PMETH3UPOBAHHOM BHYTPEHHEM MPOCTPAHCTBE, OKPYIKAIOIIEM
CKMMaeMble KOHTEHHepBI Uil HAMUTKOB, W/UJIH MyTeM KOHTPOJISl AaBJICHUS B JIMHUK PO3JIBA
WIU B JIMHUH MMOJAYU HAIMUTKA, B YACTHOCTH, MyTeM KOHTPOJIS TABJIEHUS] B PEKUME PEaIbHOTO
BPEMEHH, KaK MOSICHSIOCH BbIlle. M3MeHeHne NaBieHus] B TepMETU3UPOBAHHOM BHYTPEHHEM
MPOCTPAHCTBE WJIM B JIMHUHU PO3JIMBA, B YACTHOCTH, BHE3AITHOE M3MEHEHUE JaBJICHUS, MOKET
OBITh PE3yJIbTATOM HECKOJBKUX NEHCTBUI W/WIU COOBITHI. DTO MOXKET OBbITh aKTUBALUS W
NEe3aKTUBALIMS CBS3aHHON PYKOSTKH KpaHa JJisi PO3JIMBA, HAXOMSINEWCs B KOHTAaKTe C
COOTBETCTBYIOIUM KOHTEHHEPOM I HAIHUTKA, 3TO TAKKE MOXKET ObITh KOMIIPECCOp WIIH
UCTOYHUK BAaKyyMa, KOTOPBbI BHOCHT BKJIQJA W U3MEHSET JaBJieHHE BHYTPH
repMETH3UPOBAHHOTO BHYTPEHHErO MPOCTPAHCTBA. M 3TO MOKET TaKkkKe MPOUCXOIAUTh, KOTIa
KaMepa MOBBIIIEHHOTO NABJIEHUS] OTKPBIBAETCS Il CMEHbI KOHTeHHepa /it HanuTka. OgHAKO

AHAJIU3 JaHHBIX O AABJICHUU C BPEMCHHBIM Pa3pCIICHHUEM, MOJYYCHHDBIX C BBICOKOI 4aCTOTOM
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3aMepOB, MOKET OBICTPO ONpPENeNUTh, KAKOE AEHCTBUE BHI3BAIO M3MEHEHHE NABJICHUS, KaK
Oyner oObsicHeHO Hike. TakuMm 00pa3oM, MOKHO OOHApYKUBAThb AKTHBALMIO PYKOSTKH
KpaHa AJi PO3JIBa B PEXUME PEaJbHOrO0 BPEMEHHU MyTeM HCIIONb30BAHUSI N3MEPUTEIBbHOTO
YCTPOWCTBA € BBICOKOW 4aCTOTOM 3aMepOB.

W nockoiapKy MOKHO OOHApy»HUTh aKTHBALMIO U IE3aKTUBALMIO PO3JIMBA HAIUTKA
OTHOCHUTEJIbHO PYKOSATKH KpaHa JJIsl PO3JIMBA, MOXKHO U3MEPUTh BPEeMsI HAJTUBAHUS/BbITCKAHSI
HAIWTKA, T.€. JJIUTEIBbHOCTb KaXXA0N OTAENBbHON ONepaly po3JuBa U3 KaKAOro KOHTelHepa
IUIE HAITUTKA. ABTOpPBI HACTOSIIIErO M300PETeHHs TaKKe MOHSJIN, YTO MOCKOJIbKY H3BECTHO
BpeMsi HaJMBaHUs, OOBEM HAJMBAHUS MOXHO OIPENENUTh TOBOJBHO TOYHO, TOCKOJBKY
0Ka3aJoCh, YTO pacxoj B CUCTEME PO3JIMBA HAIIUTKA CO CXKMMAaE€MbIMU KOHTEHHEpamu IJIs
HAIIUTKOB SIBJISIETCSl 1O CYLIECTBY IOCTOSIHHBIM, MO MEHbIIEH Mepe, 3TO TaKk B Clydae
cucteMsl DraughtMaster®. ITocTosHHBIH pacxo 06BIMHO HAXOMUTCS B AManaszoHe ot 40 1o 70
MIJI B CEKyHIy, Oojiee MpeArnouTUTENbHO B Auana3oHe oT 50 1o 60 mi B cexyHay, eme Oonee
NPEANOYTUTENIFHO B Auana3one ot 50 1o 55 mut B ceKyHAy, OObIMHO OKOJIO 53 MII B CEKYHAY.
Takum 00pa3oM, AaTYMK JABJICHUS TOAXOMUT JUIsi OOHAPY)KEHHUs AEWUCTBHS/M3MEHEHUS B
CHUCTEME€ pO3JIMBA HANWTKA, HAIpUMeEp, BPEMEHHM Haydaja U KOHLA OMNepaluu pO3juBa, U
UCXOJs U3 3TUX JIBYX U3MEPEHUN MOKHO ONPENEIUTh NHTEPBAJ BPEMEHHU ONEPALMU PO3JIUBA.
Takum 00pa3oM, NpPU TMOMOIIM PACKPBITOTO B HACTOSINEM JOKYMEHTE IOAXO0Ma MOKHO
COOTHECTH coObITHE Ha OapHOH CTOMKe (HampuMep, MOBOPOT PYKOSITKU KpaHa AJisl PO3JIMBA) C
W3MEHEHHEM J1aBJIeHHs] B YCTPOWCTBE pO3JMBA HAMHTKA, PACIOJOXKEHHOrO BEPOSITHO Ha
paccrosiHuH 5-30 MeTpoB OT OAPHOU CTOMKH, M OLIEHUTh OObEM HAJIMBAHMSI KAJKIOW ONEepaluu
PO3JIMBa OTHOCUTENIBHO KaXKIOW PYKOSATKU KpaHa AJisl pPO3JIMBA.

Kpome TOro, packpeITblii B HACTOALIEM NOKYMEHTE IMOAXOZ C BBICOKOM 4YaCTOTOM
3aMepoB CMOCOOEH COOTHECTU COOBITHE C KOHKPETHBIM KOHTEHHEPOM IUIsS HAMUTKA, JaXKe B
CJIy4ae MHOKECTBA KOHTEMHEPOB U1 HAITUTKOB B KAUECTBE YACTH OJTHOM CUCTEMBI, TAKOU KaK
DraughtMaster Modular 20, koTopast MO3KE€T BMEIIATh O BOCBMU CXKHUMAaeMbIX KOHTEHHEPOB
JUTSI HATIUTKOB OJTHOBPEMEHHO. B Takol yCTaHOBKE €CTh TOJIBKO OJTHA YCTAHOBKA TMOBBIIICHHS
naBJieHHs (HanpuMep, KOMIIPECCOP) AJIsl CO3/1aHuUs TIOBBIIIEHHOTO AAaBJIEHHS BO BCEX KaMepax
MOBBIIIEHHOTO JaBJICHHUs, TPUYEM Kaknas KaMepa TMOBBIIIEHHOTO [aBJICHHUS BMEIAeT
CKUMAEMbIil KOHTEHWHEp Uil HAMWTKA, T.€. BCE KaMepbl IMOBBIIIEHHOTO aBJICHHUS HMEIOT
OJMHAKOBOE MOBBIIIEHHOE NaBjeHne. Takum oOpa3oM, MO-BHANMOMY, CJIOXKHO ONPENEIIUThb
TOYHBIM KOHTEHHEp IJIsl HAMUTKA, U3 KOTOPOTO MPOUCXOAUT PO3JIUB, MOCKOJIbKY U3MEHEHUE
NAaBJIEHUS] TMPOUCXOAUT BO BCEX KaMmepax I[IOBBIIIEHHOTO JAaBJICHHUS MPAKTHUUYECKH

OnHOBpeMeHHO. Ho 3KCIepuMeHThI MoKas3ayy, 4To BbICOKast dacTtoTra 3amepoB (10-100 I'm)
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obecrieunBaeT OOHApYKeHHE OBICTPOro H3MEHEHHsI KOHTPOJHPYEMOrO CBOMCTBA, TAaK YTO
OOHapyK€HHOE N3MEHEHNE MOKHO CBS3aTh C COOTBETCTBYIOIIUM KOHTEHHEPOM /ISl HATIUTKA,
B YACTHOCTH, €CJIH €CTb HAaT4HK, PACIOJOKEHHBIH BONM3M OT KaXkOOro KOHTEHHepa s
HAITUTKA.

OmvH nyte 0OpalOTKM JMaHHBIX, TAaKUX Kak JaHHblE O JaBJICHUU OT
repMETU3UPOBAHHOTO BHYTPEHHErO IPOCTPAHCTBA, TNpeAcTaBisieT auddepeHupoBaHie
JAHHBIX, NPEACTaBIIIOIUX KOHTPOJUpyeMoe CBOWCTBO. JluddepeHnupoBanne MOKHO
o0ecrieunBaTh MO MEHBIIEH Mepe OOUH pa3, MPEANOUTUTENBHO ABA pa3a, sl Ooyiee sIBHOTO
BBISABJICHUsSI M3MEHEHHsI CBOICTBA, TaK YTO HAYalO0 M KOHEL KaXKAOH OIepanuu po3jnBa
MOXKHO OOHApYXHUTh HCXOns U3 JaHHBIX. MHTEpBanm BpeMEHHM Onepaluyd pO3JIMBAa MOXKHO
3aT€M paccuuTaTh KaK BPEMEHHOE pPACCTOSIHME MEXAY JABYMS «IPOUCIIECTBHAMNY,
COOTBETCTBYIOLIMMU Hayajly U KOHIy HAJUBAHMs, COOTBETCTBEHHO. [loaxon, pacKphIThIi B
HACTOSIIIEM JTOKYMEHTe, O0eCIe4YMBaeT, YTO MHTEepPEeCylolas BEJIH4YHHA, T.€. BPEMEHHOM
UHTEpBAJ OIEepaluy PO3JIMBA, H3MEPSIeTCs] KOCBEHHBIM U aBTOMATHYECKMM 00pas3oMm,
NPENNOYTUTENIbHO 0€3 KaKMX-TMOO AAaTYMKOB, KOTAAa-THOO0 KOHTAKTHPYIOIIUX C IHBOM.
Hacrosummii noaxon takxke oOecrieunBaeT, YTO HUKAKOTrO JOMOJHHUTEIBHOrO 000pyAOBaHMS,
CBSI3aHHOTO C M3MEPEHHsIMU, He TpeOyeTcsl yCTaHaBIUBaTh Ha OApHOH CTOIKe, HampuMmep, B
PYKOSITKE KpaHa IJisi PO3JIHBA.

JlaHHBIE IPEATIOYTUTENIBHO 3arpy>KarOTCs B 0OJIAUHbINA CEpBUC U 00padaThIBAIOTCS MPU
NOMOIIM OOJIAYHBIX BBIUUCIIEHUH, MOCKOJIBKY YCTAHOBKA JOIMOJHHUTEIBHOrO OOOpPYIOBaHUS,
TakuM 00pa3oM, MOANEP’KUBAETCS HAa MUHHMyMe. [lyTeM 3arpy3kd AaHHBIX, CBSI3AaHHBIX C
YIIOMSIHYTBIMH BbIIIE COOBITUSIMH PO3JTUBA, B OOJIAYHBIN CEPBUC, TPEThsl CTOPOHA, HAIIPUMED,
MOCTABINUK HAMUTKA, MOXKET TaKXKe MOIYYUTh OoJiee MonpoOHOe MPEACTABICHUE O COOBITHSIX
MPOAAXKU I KAKIOTO KOHKPETHOrO 0apa U, TAKUM O0pa3oM, MOKET MPUCTIOCA0IUBATHCS K
TpeOOBaHUAM 3aKa34MKa, HAPUMEP, MOCTaBKE M BBIOOPY HANMUTKOB st 3TOoro OGapa. Kpome
TOTO, 00JIaYHOE pElIeHHe MPeniaraeT CpeacTBa st 00padOTKU TaHHBIX, TAK YTO KOJUYECTBO
JOTOJHATEIBHOTO O0OPYAOBAHUS, KOTOPOE HEOOXOOMMO YCTaHABIUBATh, MOANEPKUBACTCS
MHUHHMaJbHbIM. HakoHew, oOpaboTaHHbIE JaHHBIE MOYKHO BU3YAJIM3UPOBATH B MPHIIOKEHUU
IUIS1 UCTIONb30BAHUS, HAMIPUMED, Ha TUIAHIIETe UM MOX0OHOM yCTPOHCTBE, YTO 00eCIIeYnBaeT
yJIydIIeHHbIH 0030p Ik MeHeIKepa/Baaenbia dapa.

IIpenmnonarasi MOCTOSIHHBIA OOBEMHBIN PACXOJ HAMUTKA, BBITEKAIOIIETO U3 CHUCTEMBI
pO3JIHBA HAMUTKA, OOBEM PA3JIUTOTO HANTUTKA MOJKHO OLIEHUTh MyTEM YMHOKEHUSI OOBEMHOTO
pacxoma Ha H3MEPEHHbII HHTEpPBAJ BPEMEHH, ONPENEJCHHbI MNPU TOMOLIM IOIXOAA,

OMUCAHHOTO BbIlie. Kpome Toro, ocraBmmiics 0O0beM Ka)KIOro KOHTEWHEepa JJisi HaIHuTKa
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MOYKHO PacCYHUTATh MyTE€M BBIUUTAHHS YKA3aHHOTO PA3IUTOro 00beMa M3 HUCXOIHOTO 00beMa
C)KMMAEeMOr0o KOHTEeHHepa Il HAIUTKA JJIsl KaKJOW OIepalui po3JNBa, OOHAPYKEHHOHN 1Jis
Ka)X10r0 KOHTelHepa JJisl HAIIUTKa.

MoryT OBITH CHUTyallMH, I7€ NPEATNONIOKEHHE TIIOCTOSHHOTO pAacxoia HaIHTKa
ABJISIETCS HEAOCTATOUYHO TOYHBIM. B o0mem, pacxom MOXKeET 3aBHCETh OT psiia MMapaMeTpoB,
TAKMX KaK 4YMCJIO KOHTEMHEPOB JUIsl HAIIMTKOB, MOZIENIb KOMIIPECCOPa, BO3PACT KOMIIPECCOopa,
JUIMHA JIMHUU PO3JIMBA, LIMPHUHA JUHUM PO3JIMBA, MOJAENb KpaHa U TUI PEryjisaTopa KpaHa.
Taxum 0Opa3zoM, pacKpbITHIM B HACTOSINEM AOKYMEHTE MOIXOI MOXKET PaCCUUTBHIBATH PACXO]
HAIWUTKA, HWCIOJBb3ysl HENpPEepbIBHO IOJy4YaeMble NaHHbIEC, T.€. JAaHHBIE, KOTOpbIE TaKXke
MOJIYHAOTCs IPU PO3JIMBE HaNUTKA. JlaHHBIE O NaBJIEHUH B F€pMETU3UPOBAHHOM BHYTPEHHEM
NPOCTPAHCTBE, MOJYYEHHbIE C BBICOKOW YaCTOTOW 3aMepOB, MOTYT OOECHeYHBATH YKa3aHUE
U3MeHeHUs1 00beMa rasa Ipu pO3JIMBE HANUTKA, HANpUMeEp, MepBas MPOU3BOAHAS JaHHBIX O
JABJIEHUH, TTOJIyYEHHBIX MPH PO3JIMBE HAMUTKA, 00ECIIeUNBAET YKa3aHHE CTETEHH H3MEHEeHHUS
o0bema B KaMepe MOBBIIIEHHOTO JAaBJISHUS, YTO NPSIMO 3aBHCUT OT pacxozaa Hamutka. OueHka
o0bemMa HaJMBaHMSA MOXKET, TAKMM 00pa3oM, o0ecreunBaTbCsl MyTeM OOBEIUHEHHs CTEIeHH
M3MEHEeHHsI 00beMa IPH PO3JINBE HATTUTKA.

O0beM  CKMMaeMOro KOHTeWHepa Uil  HAallUTKa IOCTENIEHHO  CHIDKAETCS
OTHOBPEMEHHO C PO3JIMBOM HAIUTKA. JTO MOXKET BJIUATH HA PACXOJl HAITUTKA IIPU PO3JIUBE, U,
CIIEIOBATENIbHO, YacTO €CTh B3aUMOCBSI3b MEXKAY OCTaBIIUMCS OOBEMOM KOHTEiHepa s
HAIHUTKa U PacxolOM HamHUTKa — M 3TO MOKET CHOBA COOTHOCUTBCS C JaBJICHHUEM B Kamepe
MOBBILIEHHOTO AaByieHus. TakuM oOpa3oMm, eCiiu 3Ta 3aBUCUMOCTh B 00IeM U3BECTHA, T.€. 1)
pacxoi HaMHMTKAa OTHOCHUTENBHO OCTABIIETrOCst 00beMa /MU 2) H3MEHEHUE PacXoaa HaIUTKa
OTHOCHTEJIbHO OCTABINErocsi o0beMa KOHTEeHHepa JUIsl HAIHUTKA, almmpOKCUMAIHs B PEKHME
pPeabHOrO BPEMEHH PACCYUTAHHOTO PACXO/Ia HAIMUTKA MOXKET OBITh YIIyUIICHA.

Jlpyroe w/vnu JONOJHUTENBHOE YIIYULIEHHE MOYKHO 00€CTIeUnTh, €CIIH PACCUUTAHHBIN
pacxoi HamUTKa CPAaBHUBAKOT C (PAKTHUECKUM M3MEPEHHBIM PACcXOZIOM, TIO MEHBIIEH Mepe, B
TeYeHHe Iepuoja BpEMEHH, HalpuMep, PacxoAOM, H3MEPEHHBbIM IOCPEACTBOM IPSIMBIX
u3MmepeHuil pacxona. Ilo mMeHbIIel Mepe, OHM MOTYT OBITh CPEICTBAMHM TSI HOPMAJIH3aIUU
U3MEpPEHUil pacxona. DTO TaKKE€ MOMKET HCIOJb30BAThCSA B MOAXO/AE€ MAIIMHHOTO OOYYEHHS,
I7l€ paccUMTaHHBbIM Oa30BbI pacXo] KOHTEHHepa IJIsi HANUTKAa B 3aBUCHMOCTH OT
ocrasiuerocsi oobeMa u (PaKTHUIECKOTrO JABJICHUS B KaMepe MOBBIIIEHHOTO JaBJICHUS MOXKHO
CpPaBHMBaTh C HM3MEPEHHBIM DPACXOJOM U PEryjupoBaTh AN KaXIOW oOmepanuu po3juBa
HaIUTKa JJIs KaXK10H KaMepbl MIOBBIIIEHHOT O AaByeHus. Hanpumep, npu nomMolu ypaBHeHus,

TAKOI'O KakK FRHOBLIfI = (1-1) * FRxpaH;{mp]j/‘Icg + 1 * FR(l)a[(Tp[-{ecmif[, FI[e FR(I)aKTI/I'{eCKI/IfI HpeI[CTaBJ'IﬂeT
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bakTrueckn u3MepeHHbI pacxold, FRipawsumiics TPEACTABISIET pacxon sl KOHKPETHOH
KaMepbl IMOBBIIIEHHOTO AABIIEHHs], HEOOS3aTeNbHO NMPU KOHKPETHOM OCTaBIIEMCS oObeMe
KOHTelHepa A1 HanmuTKa, & FRuopwi MPEACTABISIET OTPETryIMPOBAHHBIN KOHKPETHBIA PACXOZ,
KOTOPBI MOXKHO XpaHUTh BMECTO FRipamammiics. 1 TMPENCTABISET MapaMeTp PeryJMpOBaHMS,
KOTOPBII BBIOMpPAIOT AT CHUTyallMH, TaK 4YTO pEryJHPYEeMbIH pacxol CXOOUTCA K
U3MEPEHHOMY PAaCXOAy, TaK 4TO PacXO] MOXKHO paCCYUTATh MOCPEACTBOM TOJIBKO U3MEPEHUM
JaBJICHUSI.

COOTBETCTBEHHO, H3MEPUTENBHOE YCTPOWCTBO MOXKET OBbITH OOECIeYeHo s
U3MEPEHUs] PE30OHAHCHOM 4acCTOThI MOCIE MEPEMEIUEHUs] KaMepbl MOBBILIEHHOIO IaBJICHUs
WIN CKUMAEeMOro KOHTeHHepa Ui HaluTKa, TakuM oOpa3oM obecrieunBasi IMPUTOAHYIO
MH(OPMALIMIO O CTAaTyCce KaMepbl IMOBBILIEHHOTO NaBJICHHS M CAMOM OOYOHKE, MPU STOM
NOBBILIAs 0€30MaCHOCTh CUCTEMBI PO3JIMBA HANUTKOB. HekoTopble 3 NeHCTBUI, ONMHUCAHHBIX
B HACTOSIIEM NOKYMEHTE, MOXKHO pacCMaTpUBaThb KaK HApyLIEHUs] B CHUCTEME pPO3JIMBa
HAITUTKA, U BBICOKAsl 4YaCTOTA 3aMepOB oOecreunBaeTcs Uil OOHAPYKEHHs STUX HAPYLICHUI.
Takxxe, COOTBETCTBEHHO, MOXET OOECIe4YnBaTbCs HW3MEPHUTEIbHOE YCTPOWCTBO IS
U3MEPEHHUs IOTOKA ra3a B KOPIyCe MO AaBJICHUEM.

Oxnaxkparolee yCTPOMCTBO MOXKET HCIOJIb30BAaTbCSI B PACKPBITOH B HACTOSILIEM
NOKYMEHTE CHCTE€ME pO3JIMBa HAMWUTKA, HApUMeEp, HUXKE IO MOTOKY OT YKa3aHHOIO
COCIMHUTENIBHOIO 3JIEMEHTA JUIsl HAIIMTKAa M BBIIIE MO MOTOKY OT YKa3aHHOIO yCTPONCTBA
pO3NMBa ISl OXJIAXKACHUS YKA3aHHON JUHUU posnuBa. OXxlaxaroliee YCTPOWCTBO MOXKET
COZIePKaTb W3MEPUTENIbHOE YCTPOMCTBO B BUAE NATYMKA TEMIIEPATypbl AJsI HU3MEPEHUs
TEMIIEpaTypbl JIMHUU OXJIAXKIAEHUs, MPOXOASINEeH PSAAOM C YKa3aHHOM JIMHHMEW pO3JauBa U
KOTOpasi YCTAHOBJICHA HA YKa3aHHOM OXJIAXKJAroeM ycTpoicTse. Takum o0pa3oM, maTyuk
TEMIIepaTypbl NMPUCOEANHEH K OXJIAXAAOLIEMY YCTPOMCTBY AJsl NOJIYYEHHUS TEMIIEPaTypbl
NOTOKa B TPyOKaxX OXJIAXIEHWs, TaK 4YTO TEMIIepaTypa H3MepsieTcs B OXJAKAAIOIEM
ycTpolcTBe. DTO obecrneynBaeT HAJICKAINYI TEMIIEpaTypy IOAAYH B CIyYasx, KOTAa
OXJIQXXACHUE JIMHUM PO3JMBA MPOUCXOAUT NPU MOMOLIY OTAEIBbHON JHMHUHM OXJAXKICHHUS,
NpOXOIAIIel psSAOM C TAaKOW JIMHMEH pOo3JirBa (TaK HA3bIBAEMOH «BIAKHBIA ITHUTOHY).
TemmnepaTypa mojadu HamuTKa, KOTZa 3TO NMHBO, AOKHA Obith 3-6°C. DTa Temmeparypa
nofayd (Tuogam) MOKET OBITh paccuMTaHa KaK CpelHee TeMIepaTypbl JIMHUM OXJaKICHUS B
TOYKE BbIXOa U3 oxJjaxnarouiero ycrpoictsa (T1 B °C) u ee TemMnepaTrypoli B TOUKE BXO/A B
oxJakaaroiiee ycrpoiictso, korna ona Bosppamaercs (T2 B °C), T.e. Tuogaun = (T1 + T2)/2.
Temnepatypa T1 nomxkna Obite 3 wmm 4°C, u, nmockonbky T2 o6wraHO Bhime T1, ecom T1

coctasysier Bhime 6°C, 3TO MOXeT OBITh Cpa3y ke OOHAapy>KeHO B BHIE COOOImEHHus 00
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omnOKe, TAKMM O0pPa3OM yKa3blBas CTATyC OXJAKAAIOLIET0 YCTPOHCTBA W JIMHUM PO3JIHBA,
30€Ch, B YACTHOCTH, YTO OXJIAXJIAIOIIEe YCTPOWCTBO MOXKET padoTaTh HEHAMIEKAIIUM
obpazom. HM3mepurenpbHOe YCTPOHCTBO(a) B BUAE JATYUKOB TEMIIEPATYPHI IJISI U3MEPEHUS
TEMIIEPATypbl JIMHUM PO3JIMBA MOXKET Takke OBITh YCTAaHOBJIEHO HA OXJIAXKIAIOIIEM
ycrpotictBe. COOTBETCTBEHHO, H3MEPUTENBHOE YCTPOHCTBO MPHCIIOCOONEHO K JIMHHUU
KOHKPETHOTO HalWTKa B JIMHUU PO3JIUBA.

B npyrom BapuaHTe OCYLIECTBIIEHUS OXJIAXJAIOLIEe YCTPONUCTBO YCTAHOBJIEHO HIXKE
0 MTOTOKY OTHOCUTEIBHO YKa3aHHOTO COEIMHUTENIbHOIO 3JIEMEHTa KOHTEHHEpa 1Jisl HaluTKa
U BbIIIE N0 TMOTOKY OTHOCUTENBHO YKa3aHHOTO YCTPONCTBAa pO3JIMBA MJIsl OXJIAKIEHUS
YKa3aHHOHN JIMHUM PO3JIMBa, NMPUYEM YKa3aHHAs JIMHUS PO3JIMBA CONEPIKUT U3MEPUTENILHOE
YCTPOWCTBO B BUJAE JaTUMKA TEMIIEPATYpPbl, U U3MEPUTEIHLHOE YCTPOUCTBO YCTAHOBJIEHO B
JIMHUU PO3JIUBAa B HEMOCPEACTBEHHOW OJMM30CTH OT YKa3aHHOTO yCTpoicTBa posnusa. Ilox
HETIOCPEACTBEHHO! OJIM30CThIO MOHUMAETCS], YTO H3MEPUTENIbHOE YCTPOHCTBO YCTAHOBJIEHO B
nocinenuux 30%, npeamnodtutensHo nocienHux 20%, Oonee MPeArnoYTUTENEHO MOCTeIHUX
10%, anuHBI TMHUK PO3JIMBA, MEPSISl OT OXJIAKAAIOIIEro YCTPOHCTBA U 10 KpaHa Ui PO3JIHBa
YCTPOWCTBAa pPO3JIMBA, HANPUMEP, AO CPEACTB KOHTPOJIS pO3JMBA HAIMUTKA, TAKUX Kak
PYKOSITKA KpaHa Uil pO3JuBa. JTO O0eCreurBaeT HAAJISKAIIYI TeMIIEpaTypy MOoJadu B
Clydasix, Koraa OXJIasKIeHHe JIMHUH MOJa4y HAITUTKA MPOUCXOTUT O€3 UCIIONIb30BaAHUS THHUH
OXJIAKIEHHS], MPOXOIALIeH PsSAOM C JIMHHUEH NOoJauyu HamuTKa (Tak Has3bIBAEMBIN «CyXOM
nuToH»). Eciiu obecrnieueHa KOJNIOHHA, TaTYHUK MOKET 00eCTeunBaThCS BHYTPH KOJIOHHBI, T.€.
B BEPTUKAJIBHOM YaCTH KOJIOHHBI, UJTH BBIIIE IO MIOTOKY OTHOCUTENILHO KOJIOHHBI Cpa3y nepen
TEM, KaK JIMHUS PO3JIMBA BXOAUT B KOJIOHHY MOJ OApHOM CTOHKOM.

Hacrositee packpbiTue obecrieunBaeT ObICTPYIO UASCHTH(DUKALUIO U KOPPEKTHPOBKY
Jr000r0 HETOYHOTO COBMEIICHHsI KOHTPOJIHMPYEMOrO CBOHCTBA WIJIM TapameTpa B CHUCTEME
pPO3/IMBA HAINUTKA, HAMPUMEpP, CBOMCTBA, OTHOCSIIETOCS K HAMHUTKY, KaMepe MOBBIMIEHHOTO
JaBJIEHUS, OXJIAKIAKOIIEMY YCTPOWCTBY, JUHUM pO3NuBa W mp. Hampumep, ecnu CBA3aHHOE
YCTPOMCTBO MJIM YaCTh CUCTEMbBI PO3JIMBA HAMKMTKOB B 0ape MMeeT HEHCIPABHOCTh, TEXHHUK,
HAXOJISALINNCS NaNeKko OT Oapa, MOXeET cpa3y K€ y3HaTb O NpolOyieMe U, CIEeIOBaTENbHO,
MOJKET TMpUEeXaThb B TEYEHHE HECKOJbKUX MUHYT JJisi peMoHTa c0osi, TakuM 00pa3om
3HAYUTENIBHO CHIDKas JIIOOOH mepuoa mpocTosi. B kauecTBe KOHKPETHOTO MpUMEpa, eCliu
TEMIIEpaTypa MUBa CHUKAETCS, TEXHUK Y3HAET 00 3TOM Cpa3y ke u ObICTpO mpuener B Oap,
MPOBEPUT U TOYUHUT OXJIAXKAAIOIEe YCTPOHCTBO CHCTEMbI PO3JIMBA HAMUTKOB, TaK YTOOBI
TEMIIEpaTypa NHBA UMeENa >KeJlaeMblli ypOBeHb. TakuM 0Opa3oM, HACTOsIIee PaCKPBITHE

oOyeryaer He TOJIbKO HCIIONb30BaHHE HWH(POPMALMHK, XPAHSIIEHCS Ui HCIOJIb30BAHUS
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BHYTPU NMUTEHHOTO 3aBEEHHs], TAKOTO Kak 0ap, HO M TaK)kKe BHE MUTEHHOTO 3aBeEeHHs U3-32
BO3MOXKHOCTH BHEIIHETO KOHTPOJISL.

Kaxnast u3 MUHUI MofaYM HAITUTKOB PACKPBITOH B HACTOSINEM JOKYMEHTE CHCTEMBI
pO3JIMBAa HATIMTKOB MOXKET COZEPKaTh U3MEPHUTEIbHOE YCTPOHCTBO B BUAE AATUHKA PACXOA,
JaT4iKa TEeMIIepaTypbl WM OOBEOUHEHHOTO JaT4YMKa pacxola U TEeMIIEepaTyphlL
OOpennHeHHBIN JaTYUK pacxopa W Temmnepatypbl mpennoutureneH. COOTBETCTBEHHO, 3TOT
JaT4YMK MPECTaBJIEH B BUJE YEPHON KOPOOKH, HAaIpuMep, YepPHOH KOpOoOKH ¢ (pUKcaTopamy,
NPUBOAMMON B JACUCTBUE YJIbTPA3BYKOBOM W3MEPUTEIBHON CHUCTEMOM U COAEpXKalleu
npope3b ISl BCTABKU JIMHUU 1O/1a4M HAIUTKA, HAIPUMEDP, BCTABKU TPYOKH Uil MHBA, YTOOBI
He OblIO KOHTakTa C HamuTkoM. OOBEIUHEHHBIM MaTYMK pacxona M TeMIepaTypbl
NPEATIOUYTUTENBHO MPHUCIIOCOOIEH AT COOTBETCTBUS HE TOJIBKO JIMHUSAM IOJA4l HAIHUTKOB,
TaKUX KakK TpyOKH JAJIsI TUBA, & TAKXKE JIMHHUAM OXJIAKACHUS], T.€. TPyOKaM OXJIasKIACHUSL.

OToT 00BEAMHEHHBIH JaTYMK PAacXofa U TeMIepaTypbl 00ecreunBaeT HEMPEPbIBHOE U
TOYHOE H3MepeHne o0beMa HaluBaHW/O0BEMHOIO pacXOfa HANWTKA, KOrja IHBO
paznuBaeTcs U3 KpaHa Juis posnusa. [Ipu 5ToM kax/plii pa3, KOrja pa3jauBaeTCcsl HAIUTOK, T.€.
HAJIMBAETCS, M3MEPSETCs HAJIUTOE KOJMYECTBO, C TOUHOCTBIO HpubmmsurensHo 10 mu Ha
HaluBaHue. B TO ke BpeMs MOXHO H3MEpSTb TEMIEepaTypy HAlUTKa C TOYHOCTBIO
npubmusutensHo 0,5°C, TakuM 00pa3oM NPEAOCTaBIsisi HEMENJICHHYH) WH(POPMALMIO O
TOTOBSILIIEMCS K PO3JIMBY HAITUTKE.

Kamepa MOBBIIIEHHOTO JaBJICHHS, HAPUMEP, OCHOBAHME, PACKPBITOH B HACTOSIIEM
JOKYMEHTE CHCTEMbI PO3JIBA HAITUTKA MOYKET COAEPIKATh YCTPOMCTBO sl B3BEIIUBAHUS, JIs
HEMPEPbIBHOTO B3BEIIMBAHUS KOHTEHHEpa I HANMWTKA TP PO3JIUBE W ONpeNeseHUs
(P POBBIX TAHHBIX, TMPEACTABISIONNX MAacCy KOHTEHWHEpa IJIsl HAIMTKA M PACXOJ HAIUTKA
Yyepe3 YCTPOHCTBO PO3JIMBA, PACCUYMTAHHBIA U3 MacChl. IlyTeM HenpepbIBHOTO B3BELIMBAHMUS
KOHTEHHepa Uil HAIUTKA MPH PO3JIMBE MOTEPI0 MACChl MOXKHO CYHTATh COOTBETCTBYOIIEH
pacxomy HamuTka. B cioydae, Korja M3BECTEH HMCXOOHBIH OOBEM HANMTKA, WIIH,
aNbTEPHATUBHO, B CJIydae, KOrZa M3BECTHA Macca KOHTelHepa 0e3 HamuTka, KOJINYECTBO
OCTaBIIErOCs HAMMWTKA B KOHTEHHEPE JIJIsl HAIMUTKA MOKHO BBIYHCIUTD MTPH MTOMOIIN OOBIMHOMN
apuUPMETHKHL.

JlaT4rK JaBJIEHUS] MOXKET TakXKe ObITh 00ecreueH U CKOHCTPYHPOBAH JJIsl U3MEPEHUs
JaBJICHHUsI KMIKOCTU B JIMHUU PO3JIUBA B BBITYCKHOM OTBEPCTHU CIKUMAEMOTO KOHTEHHepa
Il HANUTKA, TPU 3TOM obecreunBas HM3MEpPEHUE MaBlIeHWs BHYTPU KOHTEHHepa s
HanmuTKa. PasHWIly naBlneHWH MEXAy MAaBJeHHEM BHYTPU KOHTEHHepa Uil HAalUTKa M

AABJICHUEM B r€pMETU3UPOBAHHOM BHYTPECHHEM MPOCTPAHCTBE MOXKHO 3aTEM obecrieunBaTh U
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KOHTPOJNUPOBaTh. 13-3a BEICOTHI HAIIUTKA B CKUMAEMOM KOHTEMHepe JJIsl HAllUTKa JIaBJeHHe
Ha JHe OyZer BbIlIe, KOrZa B HEM BCE €Ile €CTh HAIMTOK, KOTOPBIA MOXKHO Pa3jiuBaTh, PU
3TOM o0ecrieunBast yKa3aHUE OCTABLIErocs 00beMa HAIMTKA B KOHTEHHEPE JJIsl HAITUTKA.

IlyTemM KOHTpOJSI AaBJIEHUS >KUAKOCTH B JIMHUM PO3JIMBA NMPEANOYTUTEIBHO OKOJIO
BBIITYCKHOT'O OTBEPCTHs] KOHTEWHEpa /Uil HAmUTKa aBTOPBI HACTOSILIEro H300peTeHus
peann30Baiy, YTO Psii COOBITUH, CBSI3aHHBIX C CHCTEMOH pO3JIMBA HAIMTKA, MOKHO
OOHApYXUTh. DTU COOBITHS MOXHO OOHApPYKUTh IyTEM aHAN3a JAHHBIX O JAaBJIEHUH OT
WU3MEPUTENIBHOTO YCTPOMCTBA, Pa3MELIEHHOIO B JIMHUM pPO3JMBA. ABTOpPbI HACTOSLIETO
n300peTeHnst OOHAPY KUIIH, YTO HEKOTOPbIE NIeHCTBUS (HapuMep, OTKPBITHE/3aKphITHE KPaHa
IUI. PO3JIMBA) BBI3BIBAIOT BHE3AITHOE H3MEHEHME IaBJIEHUS B CUCTEME, (DAKTUYECKH Kak
JABJICHUE JKUAKOCTH B JIMHUM PO3JIMBA U3MEHSETCS BHE3AIHO MPU TAKUX JNEHCTBUAX, TaK U
JABJIEHUE JKUAKOCTHU BO BHYTPEHHEM IPOCTPAHCTBE KaMepbl IOBBILIEHHOIO MAaBJICHUS
U3MEHSETCsl BHE3AIHO U3-3a neficTBust. [lpyrue coObITHS, TaKKe KaK MyCTOTa KOHTEHHepa AJis
HAITUTKA, MOTYT OBbITh JOMOJIHUTEIBHO OOHAPY’KEHBI, MOCKOJIBKY CYIIECTBYET H3MEHEHHUE
JaBIICHUs], CBSI3aHHOE C BBbIJENEHHEM ra3a B JIMHHM posnuBa (muToH). Takoe coObIThe
nokaszaHo Ha ¢ur. 11, xoropas oroOpakaeT NaHHbIE O JABIEHUHM B JHHUU po3iuBa. Ha
oTMeTKe npudnu3uTeabHo 18,45 MUHYT ra3 U3 KOHTEHepa I HalUTKa BBOJUTCS B THUTOH,
IpU S5TOM JaBlieHHE B YKa3aHHOM NUTOHE moBbilaercsa. CrenoBaTeNbHO, U3MEHEHUS
JaBJIEHHUSI MOTYT COOTHOCUTBCS C HEKOTOPBIMHU IEUCTBHUSIMH U COOBITHSIMU B CHCTEME PO3JIUBA
HaIHTKa.

ATNBTEpHATUBHO, U3MEPUTENILHOE YCTPOICTBO MOXKET pa3MeLIaThCsl CHAPYXKU JIMHUU
po3nuBa U YCTAHOBJICHHS HEMPOHUKAIOIIEro Crocoda HU3MepeHus, MpUYeM CIoco0
CIIOCOOEH OMpenessiTh CBOWCTBO JKUIKOCTH, CONEPIKAINEHCs B YKa3aHHOH JIMHUM po3juBa. B
Ka4yecTBe IpUMepa H3MEPHUTENIbHOE YCTPOMCTBO MOXKET COAep:KaTb ONTHYECKUN AaT4HK,
CKOHCTPYHMPOBAHHBIA JUIsl OMpENeNeHNs] MPHUCYTCTBUS Ta3a W/WJIM TMEHbl B JIMHUU PO3JIHBA.
HsmeputenbHOE  yCTPOMCTBO MOKET TaKXe COIepXkKaTb  YJIbTPA3BYKOBOH  JAAaTUUK,
CKOHCTPYHMPOBAHHBIA JUIsI YKa3aHHOW LM, T.€. JJISl ONpENeeHNs] MPUCYTCTBUS ra3a W/wim
NIEHbI B JINHUU PO3JHBa. M30BITOYHOE KOJMYECTBO MEHbl W/WIIM ra3a B JIMHUHM PO3JnBa (T.€.
JIMHUY TIOa4YH NMHUBa) OOBIYHO YKA3bIBAET, YTO KOHTEHHEP JJIsl HATTUTKA SIBIISIETCS MyCTHIM HITH
NPAKTUYECKH MyCThbIM. TakuMm o0pa3oMm, HHTEpeC MpPEeACTaBisieT OOHApYKEHHE TOYHOTO
MOMEHTa, KOTIa 3TO COObITHE MPOUCXOANT, TaK YTO OapMeH WM MEeHeIkep Oapa 3HaeT, 4To
KOHTeHep AJid HamuTKa MyCTOM M Tak YTO PO3JMB M3 YKa3aHHOIO KOHTENHepa cpasy ke
npeKpaliaercs MU KOJUYECTBO JO3MPOBAHHON I€Hbl MHUHUMHU3HMPYETCS WU TMOJHOCTBIO

HUCKJIFOYaCTCA.



21

Ectp pasnuusble mnpenMmylnecTBa, CBsA3aHHbIE C (IO MEHbLIEH Mepe) ABYMs
Pa3NUYHBIMA  TIOJIOXKEHUSIMH ~ M3MEPUTENbHOrO  ycrpoiicTBa. Ilyrem  pasmernenus
U3MEPUTENIBHOTO YCTPOMCTBA BHYTPH KaMepbl IOBBIIIEHHOTO MAABJIEHUS, MOXXHO TOYHO
OOHApYXUTh Kak COObITHA HaNMBaHMs (HA4aJO/OCTAHOBKA), TAK U CMEHBbI OO4YOHKa (M3-3a
CHIDKEHMsI JIaBJICHHWs KaMepbl IOBBIIEHHOrO JaBJeHus). Jpyroe mnpenMyIiecTBO 3TOrO
MOJIOKEHUS] U3MEPUTENIBHOTO YCTPOICTBA COCTOUT B TOM, YTO 3TO HEKOHTAKTHBIH CI10CO0, T.€.
JaT4K He kacaeTcs HanuTka. Criocod MOXKHO TaksKe MCIIONb30BaTh JJIsl OLIEHKH OCTABLIETOCs
COAEP>KUMOr0 KOHTEHHepa AJisl HAIWTKAa, TOCKOJIBKY MCXOAHBIH O0OBEM M3BECTEH, U YUCIO
HAJIMBaHWH, BKIIFOUAsl HAIMBAEMbIH 00bEM KaXkJIOTO HAJIMBAHMUS, PACCUUTBIBAETCS U3 CII0C00a,
OMMCAHHOTO B HacTosAlleM JaokyMmeHTe. C 1pyroil CTOpPOHBI, IyT€M PaCIOJIOKEHUS
U3MEPUTENIBHOIO YCTPOICTBA BHYTPU JIMHUU PO3JIMBA OKOJIO BBIMYCKHOI'O OTBEPCTHUS
KOHTeHHepa Iyl HaIMTKa MOXKHO OOHApY KUTb, KOrla KOHTEHHep JJIsI HAITUTKA OIMyCTOLIAETCsI
B OTJIMYHE OT pacyera/OLeHKH. ITO BO3MOXKHO, IIOCKOJIBKY CIIOCOO MOXKET OOHAPY>KUBATh a3
WIN TIeHy B JIMHUM PO3JIMBA, YTO YKa3bIBA€T, UYTO KOHTEHHep IJisd HAIUTKa He COAEPIKUT
HAaITUTOK.

Kak ykazaHo panee, NEHCTBUE «COKMMAaHUs KOHKPETHOTO CXXMMAaE€MOIrO KOHTEHHepa
IJIsl HAIMUTKa» U «OKOHYATEJIbHOE CXKMMaHHE KOHKPETHOTO CKHMMAaeMOro KOHTeiHepa i
HAIUTKA» CBs3aHbl ¢ OOHapy)keHHeM (HakTUYeCcKoro mnporecca (GU3HUECKOro CHKUMAaHUS
KOHTelHepa st HanuTka. OOHUM MyTeM OOHApYKEHHs STUX ACUCTBHUI SIBIISIOTCS CPENCTBA
ayAMO-TeXHOJIOTHH, HAmpuMep, TyTeM NPEAOCTaBJICHUS ayauo-IaTyuka, HampuMmep,
MHUKpPOQOHa, BOJM3U OT KOHKPETHOH Kamephl MOBBIIIEHHOTO NaBJIeHUs. MUKPOPOH MOKHO,
Hampumep, oOecreyuBaTh BMECTE€ C JATYUKOM JaBJICHUs, KOTOPBI H3MEpsieT NaBJICHUE
BHYTPU I'€PMETU3HPOBAHHOTO BHYTPEHHETO MPOCTPAHCTBA JATUYHKA TABJICHHUS.

CxuMaHHe CXKMMAaeMOro KOHTEHHepa sl HAMUTKAa HE CO3JaeT Crnenu(uyeckoro
3ByKa, KOTAa IUIACTHK pa3pyllaeTcs, M 3BYKH CTaHOBATCA Oonee u Oojee SIBHO
BBIPAKEHHBIMH, KOrza OOBEM JKUAKOCTH BHYTPU KOHTEHHEpa JUIs HammuTKa cHukaercs. T.e.
MOCTETIEHHOE YCHUJICHHE 3BYKOB, HANpPUMEP, B OTHOIIEHHH 4YacTOTHl W/WIW aMIUTUTYAbI
3BYKOB, OT KOHTEHHepa IJIsl HAlUTKa SIBJIETCS MPU3HAKOM, YTO KOHTEHHEp /Uil HAIHTKa
omycromaercs. B kamepe MOBBIIEHHOTO AaBIeHHsI OyAyT, MO MEHbLIEH Mepe, 3BYKH OT
KoMIIpeccopa (MJIH APYro yCTaHOBKHU TMOBBIMIEHHs IABJICHHS) U OT CXKUMAHUS KOHTeHHepa
IUIl HANUTKA, HO O5TH JBa 3BYKa OTJIMYAIOTCS, ITOCKOJBKY KOMIIpECCOp oOecrevynBaeT
HETIPEePbIBHBIN 3BYK, TOrJa Kak 3BYK OT CXKMMaHHUS KOHTEWHepa Uil HAIUTKa SIBISIETCS
NyJIbCUPYIOLIMM 3BYKOM, YTO TMOKa3aHO Ha mpuMepe Ha ¢ur. 7A, rae mokasaHbl Ba 3THX

XapaKTEPHBIX KOPOTKUX HMIYyJbca (aMIUIMTyZa OTHOCHUTENBbHO BpeMeHH). Kak BumHO C
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¢ur. 7A, umnynec umeer mHMTeNbHOCTH npubn. 0,05 cekyHabl ¢ Hanbojee XapaKTepHOH
BBICOKOM aMIUIMTYAHOW IUarpamMmoi B TedeHue nepsbix 0,02 cexyHn.

ABTOpPBI HACTOALIET0 HW300pPETEHUS] TakXKe IMOHSJIM, YTO KOrAa CKHMaeMble
KOHTEHHEPHI [JIs1 HAMUTKOB TUIOB, UCIOJIb3YEMbIX B HACTOSILIEM JOKYMEHTE, OMyCTOLIATCS,
CHEeLUAJIbHBIA 3BYK F€HEPUPYETCs, T.€. AEHCTBUE «OKOHYATEIBbHOIO CXKUMAHUs KOHKPETHOTO
C)KMMAEeMOro KOHTEiHepa Ui HAIUTKa» MOXXHO OOHAPYXKHTh, YTO OOECHEUHBAET SBHYIO
WMHAUKALMIO TOTO, YTO KOHTEHHep [JIs1 HAIUTKA OMyCTeNl. 3BYK OKOHYATENBbHOIO CXKUMAaHMs
NoKas3aH B KadecTBe nmpumepa Ha pur. 7B u 7C, nmokassiBas ayauo3anuch OKOHYATEIbHOTO
C)KMMAaHMUs1, TOKa3blBasl aMILUIUTYAy OTHOCHTEJIBHO BPEMEHHU 3alMCAHHOIO 3ByKa. JTO T€ Ke
3anucy, 4to ¥ Ha ¢ur. 7B u 7C, npuuem ¢ur. 7C npencrasnser KpynHeli miaaH ¢ur. 7B.
3ByK Momo0€H XJIOMAaHbIO MOMNKOPHA C JUIMTENbHOCTHIO Mpubi. 0,1 cekyHIa U XapakTepHOH
crpykrypoil. Ilo cpaBHeHuio ¢ ¢ur. 7A 3BYK OKOHYATENBHOTO CXKMMAaHHUS, KaK BHIHO,
OTJIMYAETCS OT 3BYyKa CXKUMaHUS HEIYCTOrO KOHTEHHEpa AJisl HAIIUTKA.

DTO MOXHO HCHONB30BaTh Ui MH()OPMHUPOBAaHUS MeHeIkepa Oapa O TOM, HTO
KOHTEHHep sl HamUTKa HEeoOXOOMMO 3aMEeHSITh, M 4YTO OOJNbIle HEBO3MOXKEH pO3JIUB.
PackpbIThIl B HACTOSIIIIEM JJOKYMEHTE IOIXOA MOXKET, TAKUM 00pa30M, TaKXKe BKIFOYATh, YTO
CHUCTEMa CKOHCTPYHMPOBaHa TaK, 4YTOObI PO3JIMB AaBTOMATHYECKH MPEKpaLIaics U3
KOHKPETHOTO KOHTEHHepa IUIs HAlUTKa, KaK TOJIbKO OOHApy)KMBAaeTCs OKOHYATEbHOE
C)KUMaHHe, TaK YTO, HAIPUMEp, MOXKHO NPEAOTBPATUTh 0OPa30BAHUE TTEHBL

u¢poBble TEXHOIOTHH MPEANOYTHTEbHBI, MOCKOJIbKY MAHHITYJIUPOBAHHE TAHHBIMU
u obOpaboTka naHHBIX Jerde. Bo3mokHa AMHAMUYEcKass OOpaTHast CBsI3b OTHOCHTEIBHO
NOTpeOJIEHUS] TOCPEICTBOM TMHAMHYECKOTO 0030pa CONEPIKUMOr0O CKUMAeMOro KOHTeHHepa
U1l HarmUTKa (CKMMaeMoro OOYOHKa), TaK YTO MEPCOHAN M MEHEIKEp MUTEHHOTO 3aBEICHUS
NOCTOSIHHO TiponH(popMmupoBanbl. Hampumep, OOYOHOK B CHCTEME pO3JIMBA HAIMUTKOB,
comepKaliell MHOXKECTBO CXKHMAaeMbIX OOYOHKOB, MOXKET o0ecrnednBaTh HH(POPMALIUIO
NEePCOHANYy WM OapMeHaM, a TakKe MEHEIKEPY O TOM, YTO MepBbIii OOYOHOK COAEPIKHT
HEKOTOpBI THUM A NHBA, U O TOM, HACKOJbKO OOYOHOK 3alOJHEH HAMUTKOM, HampuMmep,
MMUBOM, CKaxkeM, OOYOHOK ¢ MUBOM Tuma A 3amnojHeH Ha 60%. B To ske Bpemsi nHpoOpMarius
TakKe 00ecrieunBaeTcsi O BTOPOM OOYOHKE, KOTOPBIH MOXKET COepKaTh Apyroi Tum B mnuBa
u ObITh 3aronHeH Ha 80%, 1 0 TpeTbeM OouOHKe, copeprkaiieM Tpetuid Tun C muBa, npuuem
0o4oHok 3amonHeH Ha 10%. Takast uHopManwsi, COOTBETCTBEHHO MPENCTaBICHHAS KaK:
ITuso A, 60%

ITuso B, 80%
IMuso C, 10%,
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MOXET 0TOOpakaThCs MOCPEICTBOM OECIPOBOAHOMN CBsI3U, TAKOW Kak coennHeHue Bluetooth
win WiFi, Ha mmanmere win cmaptdone wim momoOHoM. IloBTOopHBIN 3aka3 mHBa y
MOCTABIIMKOB MOJKHO 3aT€M ClieaTh aBTOMATHYECKH, KOTAAa TOCTUTAETCS OMpeIeseHHOe
HHU3KO€ KOJMYECTBO NMMBA B OOYOHKE.

CornacHo BapuaHTy OCYLIECTBIIEHHsS JaHHbIE, COOpaHHBIE OT CHCTEMBI PO3JIUBA
HAIUTKA, 3arpy’KaloTCsl U XPaHATCS B OOJAYHOM pELIeHUH WK O0JIadyHOM cepBuce. JlaHHbIe
MOTYT TaKK€ XpaHUTbCA WM 00pabaThiBaTbCS MECTHO, HANpPUMEp, IOCPEICTBOM
BBIYHMCIUTEIBHOIO YCTPONCTBa OOLIEro Ha3HAYEeHUs, HMEIOIEro IaMATh, YCTPOHCTBO
XpaHEeHHs U yCTPOHCTBO 0OpaboTKM naHHbIX. [laHHBIE, MONTyYeHHbIE, HAIPUMED, O AaBIECHUU
BHYTPEHHETO IPOCTPAHCTBA WJIM BPEMEHH, MPOLIEAIIEM MEKAY Ha4aJIOM ONEpalvy po3JIuBa
Y KOHIIOM OIEpaLiK PO3JIMBA, MOTYT XPAaHUTHCS U 00pabaThIBATHCS MPU MOMOLIH 00JIAYHOTO
BBIYMCIIEHUS JI1 pacuera APYTUX CBOMCTB, CBSI3aHHBIX C CUCTEMOH PO3JIMBA HAIHMTKA, TAKUX
KaK pacxojl HAIUTKA, OCTABLIMKICA OOBeM W/WIM pa3iuThii OO0beM, a Takxke Apyras
nHpOpMaLMS O HANMUTKE W/MIM CKUMAeMOM KOHTelHepe s Hamutka. OOpaboTaHHbBIE
JaHHBbIE MOXKHO HCIOJIBb30BaTh KaK COAEPIKUMOE MPUIIOKeHHs, paboTaroiiero Ha TenedoHe,
IUTAHIIEeTe, KOMIbloTepe min nopobHoM. Kpome Toro, fnaHHBIE MOXKHO HCIOJIB30BAThH MJISI
YCTaHOBJIEHHsI CTATUCTUKH O TMOTPEeOIEHIH HAITUTKA.

Cucrema po3MBa HAITUTKOB MOKET TAK)KE COAEPIKATh UCTOYHUK JABJICHUs, TAKOH KaKk
KOMITIPECCOP, HAIPUMEP, BO3AYIIHBIA KOMIIPECCOP, HAXOALIUICS B CBS3M 10 TEKy4Yel cpene
C YKa3aHHbIM BHYTPEHHHM NPOCTPAHCTBOM, JJIsi HArHETAHWs JABJICHHS BO BHYTPEHHEM
NPOCTPAHCTBE C TIOBBILIEHHBIM JaBJIEHUEM JUISI TPHJIOKEHHS YCHWIHA K YKAa3aHHOMY
CKUMAeMOMY KOHTEHHEpY MJIsl HAIUTKA, C)KUMAaHHS YKa3aHHOTO CKMMAaeMOro KOHTeHHepa
JUISl HATTUTKA ¥ BBITAJIKMBAHUS YKA3aHHOTO HAMTKA U3 YKA3aHHOTO 3aIOJIHEHHOTO HAITUTKOM
NPOCTPAHCTBA Yepe3 JHMHHUIO PO3JIMBA M W3 YCTPOiCTBa po3imBa. lIpeamodrurenbHbIe
CHCTEMbI TIOBBIIIEHHS JABJICHUS BKJIIOYAIOT MIOPLTHEBBIE HACOCHL.

Cucrema po3MBa HAITUTKOB MOXKET TAaK)K€ COIEPXKAaTb MHOXKECTBO OCHOBAHUH U
MHOKECTBO KOJIIIAKOB, MMEIOIIUX BO3MOXKHOCTh COCIUHEHHsSI C OCHOBAHHUSIMH, MPH 3TOM
o0pasysi kKamepy TMOBBILIEHHOTO NaBjieHus. TakuM oOpa3oM, CHCTEMa PO3JIMBA HAIMUTKOB
HACTOSIEr0 H300pPETeHNsT MOXKET PpACIIUPSThCS B COOPKY, COAEpIKAIIYID MHOXECTBO
OCHOBAHMH W MHOXeCTBO KOJMakoB. COOTBETCTBYIOIIHE COEAMHUTENbHBIE 3JIEMEHTHI
OCHOBAHUH KOHTEHHEPOB Ui HANMTKOB MOTYT B3aUMHO COENUHSTHCA OOINeH JHHUEH
pO3JHBA C MOJYYEHUEM COEIUHEHHOH MOCIENOBATENbHO COOPKH CKUMAEMbIX KOHTEHHEPOB
IUIi  HANMWTKOB, a WMEHHO, B BHJIE MOJAYJBHOH CHCTEMbI, TaK)K€ OIMCAHHOH B

WO 2009/024147.
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Jpyroii BapuaHT NPEACTABJSET CXKUMAaHHE KOHTEHHEepa UIsl HallMTKa MOCPENCTBOM
OTPULIATEJIBHOIO [aBJICHMs, YTO I[IOKAa3aHO B KadeCTBE IIpUMEpAa B HAXOMsIIEHCs Ha
paccmorpennu 3asske PCT/EP2018/083423 ot xommnanuu 3asBuTelsi. B 3Tom ciyyae konmak
ABJISIETC TMOKMM M BaKyyMHBIH Hacoc O0OeCreunBaeTcs B CBSI3U IO TeKy4del cpene ¢
BHYTPEHHUM IPOCTPAHCTBOM Ui cOpoca MaBJIEHUS BHYTPEHHErO MNPOCTPAHCTBA, YTOOBI
BBI3BATh NPUJIOKEHHE TMOKUM KOJIAKOM CHJIbI K C)KUMAeMOMY KOHTEHHepy AJIsi HalWTKa,
IPU 3TOM CKHMMAasl YKa3aHHBIM C)KUMAaeMblil KOHTEIHep [JIsl HallUTKA U BbIAABJINBAs HAITUTOK
13 YKa3aHHOTO 3aMIOJTHEHHOIO HAITUTKOM MIPOCTPAHCTBA.

I'nbxuii Konmak MOKeT OBITh M3TOTOBJIEH W3 3JIACTHYHOTO MaTepuaja, TaKoro Kak
pe3uHa, WIH, aJbTePHATHBHO, HE3JNACTMYHOIO I'MOKOro Marepuaja, TaKkoro Kak IUIACTHK.
I'mOkuii B KOHTEKCTE HACTOSIIEH MAaTEeHTHOW 3asBKM NOHMMAETCS KaK HM3TOTOBJICHHBIA M3
marepuana, KOTOpbli Oyner negopMUpOBATHCS MPU NPUIOKEHUH YCHIIHS K MaTepHally,
marepuan OyneT NOANAaBaTbCS M MPUCHOCAONMBATBCA K MPHIOKEHHOMY ycwiuio 0e3
paspyLueHUs.

BONBIIMHCTBO HEXECTKMX MaTEepPHajOB MOKHO HCIIOJIb30BaTh B KauecTBE THOKOro
xonmnaka. Konmak pnomkHa OBITh HENPOHHLIAEMBIM U SKUAKOCTEH, HO HEe CIIOCOOeH
BBIIEPIKUBATD JABJIEHUE 10 KaKOH-TMOO 3HAYMTENbHOW CTENEeHU M IOJDKEH, TAKUM 00pasoM,
neopMUpOBaTHCST B COOTBETCTBUU C MPUJIOKEHHBIM JaBJieHHEeM. MOJKHO UCTIONIb30BaTh KaK
AIACTUYHBIA MaTepuaj, TaKOW KaK pe3uHa, TaAK U HEIACTHUHBIA TMOKWIA Marepuas, Takou
Kak TuiactTMacca. ' MOKMH KOJMak MOXKET, TaKuM 00pa3oM, mpucrnocadnmuBaThCsi K (opme
KOHTelHepa AJisl HalUTKa IPU PO3JIUBE.

B onHOM BapuaHTe OCYIIECTBICHHs HAITUTOK U3 YKa3aHHOT'O 3aMOJIHEHHOTIO HAITIUTKOM
NPOCTPAHCTBA YKa3aHHOTO C)KMMAeMOro KOHTEHHepa Uil HAIHWTKa MPEeNCcTaBisieT coOoi
MUBO, IPENBAPUTENIBHO T'a3MPOBAHHOE, BEPOSTHO IPENBAPUTENBHO CMELIAHHOE C a30TOM,
IIpUYEeM CKUMAaeMblli KOHTEWHEpP Ui HANWTKa M[PEANOYTUTENIbHO U3rOTOBIEH U3
MOJINMEPHOI0 MaTepuaa, TAKOro Kak IjiacTMacca.

CriocoObl, pacKpbIThie B HACTOSIIEM JIOKYMEHTE, MOXKHO HCIIOJIb30BaTh BMECTE C
OIHMM WJIM HECKOJbKMMH BApPUAHTAMU OCYLIECTBJIEHUS PACKPBITON B HACTOSILEM JOKYMEHTE
CHUCTEMBI PO3JIMBA HAIIUTKA.

CxxuMmaeMblli KOHTEHHEp Uil HAamUTKa MOXET ObITh OJHOPA30BBIM CHKUMAEMbIM
KOHTEHHEPOM Il HAannUTKA. TepMHUHBI OTHOPA30BBIN CXKUMAEMBbII KOHTEHHED Ul HAITUTKa»
WIN «OTHOPA30BBIH CKUMaeMblii OOUOHOK» HCIIONB3YIOTCS B3aMMO3aMEHSIEMO B HACTOSIILEM
packpeitui. COOTBETCTBEHHO, OH MOXKET OBITh IOJNY4eH BbIIYBHBIM (POPMOBAHHEM H

NPEATIOUYTUTENIEHO UMETh 00BbeM 5-50 JTUTPOB, KOTOPBIA COCTOUT M3 3AIIOJTHEHHOT'O HAITUTKOM
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MPOCTPAHCTBA, OMPENEICHHOrO HAMMUTKOM, W 3alIOJJHEHHOTO ra30M CBOOOHOTO MPOCTPAHCTBA
HaJ TMPOAYKTOM, KOTOpOoe OOBIMHO mpencraBisieT coOoi muokcupn yriepoxa. CsobomHoe
MPOCTPAHCTBO HAJl MPOIYKTOM, SIBJISFOINEECS BHYTPEHHUM OOBEMOM KaMephl MOBBIIIEHHOTO
NAaBJICHUS 3a BBIYETOM O0BbeMa KOHTEHHepa Uil HANUTKA, IOJDKHO OBITh JIOBOJIBHO
HeOONBIIMM, KOTJAa HOBBIM TOJIHBIM KOHTEHHep MJisi HalWTKa T[OMEINAIT B KaMmepy
MOBBILICHHOTO JaBJIEHUs, TaKUM Kak 5-50%, nmpennoututensHo 10-20%, ucxogHoro odovema
HanuTka. CkuMaembli KOHTEHWHEp MJIs1 HAMUTKAa CONEPIXKUT BBITYCKHOE OTBEPCTUE MJIA
HAINTKA, KOTOPOE 3aKPBbITO MPU TPAHCHIOPTHPOBKE M Torpy3ke. Cxxumaemblii OOYOHOK, B
OTJIMYME OT WCIOJIb30BaHUS IJIACTMACCOBOrO Matepuaina, Takoro kak PET, moxer ObITh U3
MHOTOCJIOMHOH (POJIBIH.

Ilpu ycTraHOBKE B CHCTEME pO3JMBAa HAMUTKOB, TaKOW Kak Yy 3asgBUTENs
DraughtMaster®, koHTeliHep 11 HAMMTKA OOBIYHO OPUEHTHUPOBAH B 3apPaHee ONpeeTeHHOM
MOJIOXKEHUH, TAKOM KakK IMOJOKEHUE «BBEPX JHOMY, T.€. BBIIYCKHOE OTBEPCTHE JJIsl HAIUTKA
OPHUEHTHUPOBAHO BHU3, TaK YTO CBOOOJHOE TMPOCTPAHCTBO HAM MPOAYKTOM MPH OSTOM
OpUEeHTUPOBAaHO BBepX. (OCHOBaHHWE OOBIYHO SIBJSIETCS JKECTKUM U TMOAXOIMT JJis
BBIICP’KUBAHMSI MAcChl KOHTEMHepa JJIsl HAMMUTKA, U COCAMHUTENbHBIN 3JIEMEHT KOHTEHHepa
IUIS HamuTKa 0o0pasyeT HEeMpOHULaeMoe ISl JKUAKOCTeH COEAMHEHUE MEKAY BBIMYCKHBIM
OTBEPCTUEM ISl HATIUTKA U JIMHUEH PO3JIUBa.

Konnmak mnpeanodTUTENIbHO HMEET BO3MOXHOCTb COCIMHEHUST C OCHOBaHHUEM
HETIPOHHUIIAEMbIM JJIST SKUAKOCTEeH oOpa3oM myisi 0Opa3oBaHUS T€PMETHYECKH 3aKPBITOTO
BHYTPEHHErO MPOCTPAHCTBA, KOTOPOE HUMEET TMOAXOASIIUNA O0beM ISl  pa3MelleHHs
KOHTEHHepa JIsl HAIIUTKA.

OcHOBaHME MOKET ObITh U3rOTOBJICHO M3 JKECTKOTO MaTepualia JUIsl BbIAEPKUBAHUS
CXKMMaeMOro KOHTeHHepa JJIsl HamuTKa. B KOHTEKCTe HACTOALEH MaTEeHTHOU 3aBKH KECTKHUI
MaTepuan Cleqyer TOHMMAaTh KakK CHOCOOHBIH BbIAEPKUBATH MAacCy HamuTka Oe3
nepopmaruu. JlaBieHue NPUKIAABIBAIOT K CKHUMAeMOMY KOHTEWHEpY Ui HAluTKa JJIst
MIPUJIOKEHUST JABJCHUS PO3JIMBA JJIsI BBINABJIMBAHUS HAIMWTKA M3 3aMOJHEHHOTO HAMUTKOM
o0bemMa MOCPENCTBOM JIMHUU PO3JIMBA B KPaH IUIsl PO3JIMBA, KOTNA KIAMaH JJIsl PO3JIHBA
OTKPBIT B pE3yJIbTaTe MNEPEMEIUCHUs PYKOSTKH KpaHa AJisl PO3JIMBA M3 €ro HadaJbHOIO
BEPTHKAJILHOTO (3aKPBITOTO) MOJIOKeHus. J[aBlieHne NOIKHO OBITh JOCTATOYHO BBICOKUM IS
MIPEONOJICHHS TaBJICHUSI CMATHS C)KMMAeMOro KOHTEHHepa AJisl HalUTKA IUIKC JABJICHUE ras3a
HAMWUTKA, T.€. JaBJICHUs, TPeOYeMOro Juisi CXKUMaHUSI KOHTEWHepa Ui HAINUTKA, a TaKXKe
MPEOJOJICHHs] TIOTEPh JABJICHUS] B JIMHUHU PO3JIMBA, HANPUMEp, MJIs MOMHATHS HAIMWUTKA U3

NO/IBaJIa, PACIONIOKEHHOTo nox OapoM. HakoHel, HEKOTOpoe naBlieHHe B KpaHe AJIsl PO3JIMBA
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TpeOyercst anst obecredeHns MOAXOASIIEN CKOPOCTH JKUIKOCTH, OTHAKO, CIUIIKOM OOJBINONH
MOTOK WM CJIMIIKOM MaJIeHbKOE JaBJIEHHE MOTYT BbI3bIBaTh HEXKEJIATENIbHOE BCIIEHUBAHUE.
Kak Take pacKpbITO BBILIE, SHEPTUIO JJISI PO3JIMBA HANUTKA MOXKHO TaKXe OOecrednBaTh
MyTeM OTPULATENLHOTO JABJIEHMs, HAIIPUMeEp, OT BAKYYMHOI'O Hacoca.

Kpan s posznuBa 0ObIMHO COAEPIKUT MO MEHbLIEH Mepe OAMH KJIanaH JJIsl PO3JINBa,
KOTOPBIM KOHTPOJUPYETCA CPEACTBAMU KOHTPOJS pPO3JIMBA HANMTKA, TAKUMH KaK Ha)KUMHas
KHOIIKA WJIM NPEANOUTUTENBHO PYKOSATKA KpaHa JJIsl PO3JIMBA JIJIs1 MAHUIYJIMPOBAHUSA KPAaHOM
ans posnuBa. Koraa monmp3oBarenb skenaeT pa3jiMTh HAUTOK, T.€. cpabaTbiBaHHE KpaHa AJis
pO37HBa, KaK HCIIONB3yeTCs B HACTOSIIEM IOKYMEHTe, OH OyAeTr, Hampumep, rnepeMerarb
PYKOSITKY KpaHa AJisl PO3JIMBA U3 BEPTHKAJIBHOIO MOJIOKEHUSI B TOPU30HTAJIBHOE MOJIOKEHNE
U TIPU 3TOM OIEPUPOBATH KJIANAHOM U OTKPBIBATH €ro AJisi 00eCIeUeH sl IOTOKA UIIH TeYESHUs
HAIWUTKA U3 3aMI0JIHEHHOTO HAIIUTKOM MPOCTPAHCTBA MOCPEACTBOM JIMHUU PO3JIMBA B KPaH IS
po3MBa.

Jluaust po3nauBa OOBIMHO COXEPIKHT MHOXKECTBO JIMHUH IOJAYd  HAIHTKOB,
NPENIOYTUTENIBHO ABE-TIATh JIMHUN MOJaul HAIUTKOB, OoJiee MPEANOYTUTEIbHO TPU JIMHUH
NOJa4YM HANUTKOB, NPHUYEM KaxKAas JUHHUS [OJAYM HAIUTKA COOTBETCTBYET KOHKPETHOMY
TUITy HAIUTKA W MPUCTIOCOOJIeHA Ui B3aUMOJEWCTBHS C KPAaHOM JUIs PO3JIMBA YCTPOHCTBA
PO3NIMBA, MPUYEM Ka)KJIbIi KpaH Ui PO3JIMBa COOTBETCTBYET YKA3aHHOMY THUITY HAITUTKA.

TepMuH «U3MeEpUTENBPHOE YCTPONCTBO» MOXKET O3Ha4aThb OAHO HJIM HECKOJBKO

U3MEPUTEIIbHBIX YCTPOMCTB.

IIpumepsl

@ur. 1 mokaseiBaeT BUA B HepcrnekTuBe cucteMbl 10 po3nnBa HANMTKOB C Kamepou
MOBBIIIEHHOIO JABJEHUs, COAepXKalled Koamak 12 u sxecTkoe ocHOBaHue 14, KOTOpbIe
CKPEIJICHbI BMECTE, ONperelisii BHYTPEHHEE MPOCTPAHCTBO MJIM BHYTPEHHHH o0beM 16,
COZIEpIKAIlMil  3aMOJHEHHBIM OJHOPA30BbIM CXKUMaeMblil KOHTeHHep 18 i HamuTka.
KonTeiinep 18 nns HamuTKa, Tak)ke M3BECTHBIH KaK OOYOHOK, MPENCTAaBJIEH CXKUMaeMOTO
TUMA, W3FOTOBJIEHHOIO U3 C)KUMMAEMOro IOJUMEPHOrO MaTepuaja, CJel0BaTeNbHO,
Ha3bIBAETCSl COKUMAeMbIM KOHTeiHepoM s HanuTka. (Cxumaemblli KoHTeliHep 18 nis
HAIUTKA OIpeneNsieT 3alOJIHEHHOE HANUTKOM IPOCTPAHCTBO, cojep:kalnee Hamutok 20,
OOBIYHO SIBIISFOLIMICA TAa3MPOBAHHBIM HANUTKOM, TakMM Kak mnuBo. KonreiiHep 18 mus

HAMUTKA TaKXe OINpelesisieT 3aloJHEHHOe Tra3oM CBOOOAHOE MPOCTPAHCTBO 22 HaA
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NPOAYKTOM B €ro BEPXHEH 4YacTH, BbIIIE yYPOBHs HANWTKAa BHYTPU KOHTeHHepa 18 nnd
HAIUTKA, YTO JIy4llIe MOKa3aHo Ha ¢ur. 3.

Konmak 12 u skecTkoe ocHOBaHUE 14 SBISIOTCS pa3beMHBIMH, HO MpU paboTe OHU
COEIMHEHbl BMECTE AJIs1 ONpPEAENIeHHs] BHYTPEHHEro MNPOCTPAHCTBA 16 nis pasMelneHus
koHTeliHepa 18 s Hanmutka. Kommak 12 moker, Hanpumep, ObITb M3TOTOBJIEH U3 PE3UHBL
Cxxumaemblli KOHTeWHep 18 st HAMUTKA CONEPIKHUT KPBIMKY 24, TMPHUCIIOCOOJICHHYIO IS
B3aMMOJICUCTBUSI C COCAUHUTEIBHBIM 3JIEMEHTOM 20 KOHTEHHepa Ui HaluTKa JAJis
COEMHEHUs BBITYCKHOTO OTBEPCTHS JJIsI HAMUTKA (HE MOKa3aHO) C)KUMAEMOro KOHTeHHepa
18 nna nHanutka ¢ nuHWEN 28 posnuBa. JIMHMS poO3iKMBa NPOXOAUT 4Yepe3 OXJIAKAAIOLIEE
yCcTpoiicTBO wiu ycTtaHOBKY 30 s oOecriedeHHs] MOAXONALIEH TeMIepaTypbl MOJa4Yu
HanuTka, Hampumep, 3-6°C ansg nusa. Huoke MO MOTOKY OTHOCHUTENBHO OXJIAKIAAOLIETO
ycTporictBa 30, nuHus 28 po3niuBa, CoAaepskallasi OJHY WJIM HECKOJIBKO JIMHUM 32 mojnavyu
HAIUTKOB, AJOCTUTaeT yCTPOIcTBa 34 po3nuBa. YCTPONCTBO 34 po3iMBa COAEPKUT OAUH WUIH
HECKOJIBKO KpaHOB 30 1Js PO3JIMBa, NMPHUYEM KaKIAbIM KpaH 36 AJid pO3NHMBA COAEPIKUT
pykosATKy 38 KpaHa JIs pO3JIMBa AJIs PO3JIMBA NMHBA B preMHUK 40 HanuTKa (cTakaH). bioku
JaTYNKOB TeMmepaTtypel (He IOKa3aHbl) HAa JIMHUM PO3JIMBA, YCTAHOBJIEHHBbIE BOJHM3H OT
YCTPOWCTBA PO3JIMBA Cpa3y Nnepes NOCTUKEHUEM AHA KOJIOHHBI 42 UJIU BHYTPU KOJIOHHBI 42,
MOTyT ObITh OOecriedeHbl ISl TOJYYeHHUs TeMIepaTypbl OJNU3KOH K TeMIeparype nojadu
MYBa [IPU HAIMBAHUU B cTakaH 40.

@ur. 2 noka3blBa€T YBEJIMYEHHBIM BHUJ CHEPEAM [OHHOM YacTU CXXUMAEMOIO
KOHTelHepa 18 nyi HanuTKa, coaep:Kallero Kpeluky 24.

@ur. 3 moka3bpIBAET CXeMaTHueckoe M300pakeHne cucteMmbl 10’ po3siMBa HAIMTKOB,
cofepaKallel OMMH CKUMAaeMbl KOHTEMHEp MUl HAIWUTKA, COAEP KALUICA BO BHYTPEHHEM
npocTpadHcTBe 16, co3maHHOM repmerusanueil konmaka 12 u ocHoBaHusa 14, nuHuwo 28
PO3JIHBA U YCTPOMCTBO 34 pO3NUBA, KaK ONMHMCAHO B OTHOLIEHHHU ¢ur. 1.

OcHoBaHue 14 Takke COEIUHEHO C MCTOYHUKOM JAABII€HHUs, TAKUM KaK BO3AYIIHBIN
komnpeccop 58. Kommpeccop 58 olOnerdaer HarHeTaHwWe NABJICHHS B T€PMETH3UPOBAHHOM
BHYTpEHHEM oObeMe 16 Mexxny KOoHTeHHepoMm 18 s HamuTKa M Kamepod MOBBIIEHHOTO
JaBJIeHMs, conepskamen konmak 12 u ocHoBanue 14. Korma ycrpoiictBo 28 posnuBsa
o0ecreyrBaeT NMOTOK HAINTKA, JABJICHUE, MPHUKJIAAbIBAEMOE K KOHTeHHepy 18 muis HamuTka,
Oymer mpUBOIUTH K €ro MOCTENEHHOMY CXKUMAHHUIO, TIOCKOJIbKY HAIUTOK BBINABIMBAETCS M3
KOHTelHepa 18 1 HanuTKa U B HAIIPABJIEHUH YCTPOUCTBA 28 pO3JINBA.

@ur. 4 mnokaseiBaeT Tpu rpaduka. BepxHuil rpaduk mnpencraBiseT T'PAAHEHT

AaBJICHUA, T.C. NEPBYHO MPOU3BOAHYHO HUCXOAHBIX HAaHHBIX O MAABJICHUH, MOJYYCHHBIX OT
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JaT4yiKa JaBJICHUS, OTOOpaHHBIX € dacToTod 3amepoB 100 I'm m yCTaHOBIEHHOrO B
OCHOBAHMHM KaMepbl MOBBILIEHHOIO JAABJICHUsI U CKOHCTPYUPOBAHHOIO MJII W3MEPEHHUs
JABJICHUs Ta3a B F€pPMETU3MPOBAHHOM BHYTPEHHEM NPOCTPAHCTBE BAPUAHTA OCYILECTBJICHUS
pPacKpBITO B HACTOALIEM MAOKYMEHTE CHUCTeMbl po3sinBa Hamutka. CpenHuil rpaduk
NPEACTABISIET BTOPYIO NMPOM3BOAHYIO HCXOAHBIX MAHHBIX O JAABJIEHHWH, & HWKHUN rpaduk
NpEeACTaBIsIeT MEePBYHO NMPOM3BOAHYIO BBIXOAHBIX JaHHBIX OT pacxomgomepa. Ocp X Ha Bcex
Tpex rpadukax Moka3bplBaeT MPOIIENIIee BpeMsl B CEKYHAaX B TeueHHe mpuoda. 160 cexyHz,
T.€. oT npudia. 420 cexynn o npuds. 580 cekyna. B TeueHme sToro mepuona BpeMeHH Psi
omepalMii pO3JIMBa MPOBOAWIM, T.€. HAIMTOK pa3IMBajJd HEKOTOPOE 4YHUCIO pa3 u3s
CKMMAEeMOro KOHTEHHEepa AJIs HAIUTKA, PaCIOJIOKEHHOIO B KaMepe MOBBILIEHHOIO TaBJICHHUS],
NyTeM IepeMelleHNs] PYKOATKH KpaHa g po3nuBa. Oce Y Ha BepxHeM rpaduke ¢
I'PaJMEeHTOM JaBJICHUS MPEICTaBIseT YCIOBHbIE ennHULbL. Kak BUIHO Ha BepxHeM rpaduke,
rpafiueHT JABJICHUsS BapbUpPYeT CO BPEMEHEM, KaXIblil pa3, KOrga pyKOSITKa KpaHa IS
pO3/1MBa AKTUBUPYETCST UJIH NE€3aKTUBUPYETCs, TPAJUEHT AaBJICHUSI BAPbUPYET BHE3AIHO.

Jlnst Gonee sIBHOro OOHApY)KEHHs NEHCTBUS PYKOATKU KpaHa U PO3JIMBA IEPBast
NPOU3BOMHAS TPAAMEHTa [aBJIEHHs IIOKa3aHa Ha cpenHeM rpaduke (00O3HAYEHHBIH
«MYCKOBOH CHTHAII»), T.€. BTOpas NPOU3BOAHAS AABJICHUS BHYTPU TepMETU3UPOBAHHOIO
BHyTpeHHero mnpoctpanctBa. CpenHuii rpaduK O4YeHb SIBHO IMOKA3bIBAET KaXI0€ IEHCTBHE
PYKOATKHU KpaHa AJid po3jauBa: BONbIION MUK BHU3 MPEACTABISIET AKTUBALMID PYKOSTKH
KpaHa JJIsl pO3JIMBA, MOCKOJIbKY /JaBJICHUE B T€PMETU3UPOBAHHOM BHYTPEHHEM MPOCTPAHCTBE
MajiaeT, Korja HauyMHAETCs PO3JIMB M3 KOHTEHHepa IJis HanuTka. bonpmiold Nmuk BBEpX
NPENCTaBJIsIeT NE3aKTUBALUIO PYKOSATKM KpaHa sl PO3JIMBA, IOCKOJBKY [aBJICHUE B
repMETU3UPOBAHHOM BHYTPEHHEM NPOCTPAHCTBE IOBBIIAETCS, KAK TOJBKO pa3JIMBAHHE
npekpaliaerca. JTOT NpUMep IOKa3bIBaeT, UTO MAEWCTBHUS B PACKPBITON B HACTOSIIEM
JOKYMEHTE CUCTEME PO3JIMBA HAIIMTKA MOJKHO OOHAPYKUBATH IMMOCPEACTBOM U3MEPUTELHOTO
YCTPOMCTBA C BBICOKON HaCTOTOM 3aMEpOB B BU/I€ JaTUMKA JABJICHUS], B YaCTHOCTH, NEUCTBUE
PYKOSITKM KpaHa Uil PO3JIMBA, KOTOpas MOXKET ObITh OYE€Hb JAJIEKO OT KOHTEHHEPOB IS
HAITUTKOB, MOXET ObITh OOHApPYKEHO TOJNBKO TIyTEM KOHTPOJsS IaBJIIEHUs B Kamepe
MOBBILIEHHOIO JABJICHUS.

Korma MoxHO OOHApyKUTh AKTHUBALMIO U JE3aKTHBALMIO PYKOATKH KpaHa IJIs
pO3NKBa, KaK BUJHO U3 cpenHero rpaduka Ha ¢ur. 4, o0beM HaJIUBAHUS KAKIOW ONepaluu
po3NMBa MOXET OBbITh ONpeAeNieH NyTeM OIPENeNIeHUs] BPEMEHH, NPOIIEALIer0 MEXKAY

aKTHBaLII/IefI u I[GSaKTHBaLIHefI PYKOATKHM KpaHa AJid pO3JiIMBd, U YMHOXKCHUEM Ha
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npeArnoiaraeéMblii/3apanee  ONpeeIeHHbBIN/ IPEeBAPUTEIILHO ONMPEACICHHBIH  TOCTOSTHHBIN
pacxoz HaIuTKa.

Hwxanii rpaguk Ha ¢ur. 4 mokasplBaeT MEPBYIO MPOU3BOAHYIO BBIXOIHBIX TAHHBIX
pacxomomepa, KOTOpble OblIM oOecredeHbl Kak KOHTPOJIb Ui MOATBEPIKIEHHs MOAXOona C
JaTYUKOM JaBJieHUs. BBICOKMI TIpaJMeHT pacxoaoMepa sBIsSETCS YKa3aHHEM pacxoja
HamuTKa B cucreMe. Kak BHMIHO INpU CpaBHEHUHU TPaJMEHTa pPacXxojoMepa Ha HUKHEM
rpaduke ¢ MMKaMH Ha CpenHeM rpaduke eCTb XOpollee COOTHECEHHE MEXKIY PaCcXOIOM B
cucTeMe M KaXJIOW OOHapyKEHHOH akTHBaLMeH W Ae3aKTHBALMEH DPYKOSTKH KpaHa Iyis
posznuBa. Takum 0Opa3oMm, pacKphITHI B HACTOALIEM JOKYMEHTE IOAXOA MPUMEHUM IS
oOHapy>KeHHs EHCTBHUI B CHCTEME PO3JIMBA HAMIUTKA U IIPU 3TOM ONpPEAeNeHHs TapaMeTpoB,
TaKNUX Kak 0ObeM BbUIMBAHUS M 00BEM, OCTABIIMICS B KOHTEHHEpE 1 HAIUTKA.

@ur. 5A-C Takke MOKa3bIBAOT TPH Ipaduka ¢ MCXOMAHBIMH TAHHBIMH O JABJICHUH,
NIOKa3aHHbIMHU CBEpXY Ha (ur. SA, ux nepBoil MPOU3BOAHON B cepenuHe Ha ¢ur. SB u BTopoit
npousBopHoW BHM3y Ha ¢(ur. 5C. Ho ¢ur. 5 mnokaspiBaeT TONBKO OJHO HAJINMBAHHE.
@akTHUecKOe HAMBAHUE HAMMTKA MPOMCXOANUT MEXy ABYMs mukamu Ha ¢ur. SC: pykosTka
KpaHa JiJIsl pO3JIMBA aKTUBUPYETCSl HA OCTPOM «OTPULIATEIbHOMY MUKE, U PYKOATKA KpaHa JJIst
pPO3JIMBa JE3aKTUBUPYETCS] HA OCTPOM «IIOJIOKUTEIbHOM NuKe». Hauano HanuBaHUS MOXKHO
OOHapy>KUBATh MyTeM MPOBEPKH (PYHKIHMU BTOPOI MPOM3BOMHOW IJIsl 3HAYECHUS] HIIKE, YeM
3apaHee OIPEAENICHHOE IyCKOBOe 3HaudeHue tri. KoHen HanuBaHUA MOXHO aHAJIOTMYHO
OOHApYKUBATh MyTEM ONpPENENIeHUs] TOYKH, B KOTOPOH (PYHKLIMSI BTOPOI MPOU3BOAHON CHOBA
NPOXOOUT K TOJIOKUTENbHBIM 3HaueHusM. Ha ¢ur. SA HaniuBaHHE MOXXKHO YBHIETh Kak
MOCTENIEHHOE MaJeHue OaBJeHUs B KaMmepe IMOBBILIEHHOro naasieHus. Korna BblinBaHHe
NpeKpalnaeTcs, KOMIIPECCOp TOBBILIAET JABJICHWE CHOBA, YTO TAaKXe BUAHO Ha ¢ur. SA.
ITepBast mpou3BOaHAS UCXOMAHOTO NaBJICHMs, MOKa3aHHas Ha ¢ur. SB, mpexncraenser mepy
pacxonia HalUTKa, YTO TAK)KEe YIIOMSHYTO BBILIE.

@ur. 6 mokas3piBaeT OJIOK-CXEMyY, ONMUCHIBAIOIIYIO MMPUMEpP TOTrO, Kak OOHAPYKUBATh U
00paboTaTh «3aKPBITHI KONMAK» U «COOBITHs/meicTBHsl ¢ kojmakom». Korma O04oHOK
NyCTOH M JOJDKEH OBITh 3aMEHEH, KOJIAK KaMepbl MOBBIIIEHHOTO NAaBJICHUS YAAISETCS, U
JaBJIEHHE BHYTPH KaMepbl IMOBBILICHHOTO NAaBJICHUs, CIEIOBATENBHO, PE3KO MafaeT, OOBIYHO
1o armocepHoro maeneHus, T.e. nmpudbna. 1 Oap, 4TO MOXKHO OOHApPYKUTh TPHU TOMOLIH
JaT4YNKa JABJICHUS, PACIOJOXKEHHOTO BHYTPH BHYTPEHHEro oO0beMa KaMepbl MOBBIIEHHOTO
nasnennst. Ctapblii OOYOHOK YIAJSAIOT, HOBBI OOYOHOK BCTABJISIIOT M KOJIMAK MOBTOPHO
NPUCOEINHSIOT, T.€. «3aKPBITHIH KOJIMAK», TAK YTO MOKHO BO30OOHOBIISITH PO3JIMB HAIHTKA.

JlaBneHne CHOBa MOBBIIIAETCS, YTO MOXXHO OOHApPyKWUTh NPU MOMOIIM JaT4uKa. Bpews,
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KOTOpPOE€ 3aHUMAaeT I[IOBBIIICHHWE MaBIEHHs B KaMepe TIOBBIIIEHHOIO MAaBIEHUS 10
npubm3uTeNnbHO 3 0ap, MOKHO PacCYMTaTh TaK, YTO MOXKHO OLIEHHTh, ObUI JIM ITOJIHBIM
OOYOHOK, KOTOPBIN BCTABIIEH, HANPUMEP, €CIM Kamepa MOBBLIIEHHOTO JaBJIEHUs 3aIMOJHEHA
HOPMaJIbHO 5 nuUTpaMu Bo3ayxa. Eciu OH sSBIsieTCs HEMONHBIM OOYOHKOM, TOTZIa BO3MOXKHO
KOJITIAK Kamepbl MOBBILIEHHOTO AABJIEHUs YIAJSJICS MO APYrHUM mpuuuHaMm. Eciu oreHeHo,
YTO OH OBbUI MOJHBIM OOYOHKOM, CHCTEMA MOXKET, HAIpUMeEp, KaJIuOpPOBATHCS MPU MOMOIIN
HOBBIX JIaHHBIX.

IIpumep paTumka [aBJIEHUS, KOTOPBIH MOXKHO HCIONB30BaTh B PACKPBITOM B
HACTOSIEM JIOKYMEHTE M3MEpPUTENbHOM YCTPOIHCTBE, NpPEACTaBIsieT LU(POBONH HaTUUK
nasnenus (0-5 6ap) or TE Connectivity, Hanpumep, MS5803-05BA, xoTopblif peacTasiser
MHMHHUATIOPHBIA AJbTUMETP W TOTPYXKHOH MOIYJb M KOTOPBI MOXKET OBITh IepMETHYHO
3amasH. JIpyrum BapuaHTOM SIBJISIETCSl HCIIOJNB30BAHME IbE303JIEKTPHUUECKUX IaTYUKOB,
KOTOpBIE MOTYT (POPMHUPOBATH KOMITAKTHbIE U TOYHbBIC JATYUKU JTABJICHUSL.

IIpumepoM paTymMka TemIepaTypbl, KOTOPBIH MOXHO MCIIONb30BaTh B PACKPHITOM B
HACTOSIIIIEM JOKYMEHTE H3MEpPUTEJIbHOM YCTPOHCTBE, SIBJSIETCS |-IIPOBOXHBIA LU(PPOBOIL
TEpPMOMETp ¢ porpammupyembiM paspemenrem DS18B20 or Maxim Integrated.

IIpumepoM natumka yCKOpPEHMsl, KOTOPBIH MOXKHO HCIIOJIb30BaTb B PACKPHITOM B
HACTOSIIEM JOKYMEHTE HW3MEPUTEIbHOM YCTPOMCTBE, SIBIISIETCS TPEXOCHBIM JIMHEHHBIN
akcenepomerp, Takoi kak LIS3DH (ot STMicrolectronics), KOTOPBIi SIBJISETCS OUYE€Hb MAJIOH
MOIIHOCTH BBICOKO3(()EKTUBHBIM TPEXOCHBIM JIMHEHHBIM aKCEJIEPOMETPOM CO CTAHIAPTHBIM
BbIBOZIOM UG poBoro untepdetica [2C/SPI nocnenoBarenbHON nepenavyu JaHHBIX.

ITpumepom ycrpoiictBa 00pabOTKM HAaHHBIX, KOTOPOE MOXKHO HCIOJNb30BaTh B
PAaCKPBITOM B HACTOSIIEM TOKYMEHTE H3MEPUTEIbHOM YCTPOHCTBE MIIH, B OOLIEM, B CHCTEME,
seisiercss ESP32 (ot Espressif Systems), KOTOpbIH MOKET BBINOJIHITHCS KaK OTAEIbHBIN OJIOK
WIN Kak Benomoe ycrpoiictBo st rnasHoro MCU. ESP32 moxer CBSI3bIBATHCS C APYTHUMHU
cuctemamu Jisi obecrniedenus: Gpynkuuu Wi-Fi u Bluetooth mocpencTtsom ero muTepdeiicos
SPI/SDIO wmmu I2C/UART, u oH MoOxeT ObITb OOBEAMHEH C BCTPOCHHBIMH AHTEHHBIMH
nepexirouatensimy, PU-cormacyromuM — TpaHCGOPMATOPOM,  YCHJIUTENEM  MOIIHOCTH,
MAaJIOLITY MSLIIM YCUITUTEIEM TPUEMHHKA, GUIBTPAMH U MOAYJISIMU YIIPABIECHHSI TUTAHHEM.

@ur. 8-12 mnoKa3bIBaIOT JaHHbIE O [AABJIEHUM M3 SKCIEPUMEHTA, MPOBOAUMOIrO
aBTOPAMHU HACTOSIIIETO H300pETeHUs. DKCIEPHUMEHTAIbHAS YCTAHOBKA CONEPIKUT CHUCTEMY
pO3NMBA HAMUTKA COIJIACHO HACTOALIEMY PACKPBITHIO, KOMIIPECCOP IJIsl TIOBBILICHHUS
JaBJICHHsI B KAMepe MOBBILICHHOTO IaBJICHUsI CUCTEMBI PO3JIMBA HAMMUTKA U 110 MEHbIIEH Mepe

OIVWH OaTYUK HaBJCHUA JIA HU3MCPCHUSA HOaBJICHUSA I10 MEHBIIEH MEPE B OAHOM MECTE B
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cucreMe. B 3TOM 3KCrieprMeHTe NaBlieHHE M3MEPsUIM B JIBYX MECTax B CHCTEME. B JIMHUHU
NOAAa4Yu BO31yXa, COCAMHEHHOW MEXIY KOMIIPECCOPOM U KaMepOH MOBBIIEHHOTO JABICHHUS,
U B JIMHUM TOAa4YH nuBa (T.€. JIMHUU PO3JIMBA) CHCTEMBl PO3JIMBA HAamuTKa. JIMHUA po3nuBa
NPOXOOUT OT BBIMYCKHOIO OTBEPCTHSI O YCTPOMCTBAa po3niuBa. BrImyckHOE OTBEpcTHE
CIIeyeT MOHNMATh MJTH KaK BBITYCKHOE OTBEPCTHE KOHTEHHepa JUIsl HAITUTKA, WJIH BBIITyCKHOE
OTBEPCTHE [JIs1 HANUTKAa KaMepbl TIOBBILIEHHOTO JaBJEHUsA. MeXAy 53TUMH JBYMs
BBIITYCKHBIMH OTBEPCTUAMU MOXET OBITh HEOOJBIIOE PACCTOSHUE. JTO PACCTOSHUE MOXKET
YBEJINYUBATHCS MyTEM COETUHEHUs JIMHUU TTOAaYH HAIIUTKA MEKAY BBITYCKHBIM OTBEPCTHEM
KOHTelHepa AJIi HAlWTKAa U BBINIYCKHBIM OTBEPCTHEM KaMephbl IMOBBILIEHHOTO JABJICHUS.
H3mepurenbHOE yCTPONHCTBO MOXKET Pa3MeLIaThCsl OKOJIO JIFOOBIX U3 YKAa3aHHBIX BBIITYCKHBIX
OTBEPCTUH, T.€. HU3MEPUTEIBHOE YCTPOWCTBO MOXKET pa3MEINaTbCsl MEXAY YKa3aHHBIMU
BBIYCKHBIMH OTBEPCTHSIMU. DKCIEPUMEHT Jauics npubiamsurenbHo 19 munyt. Llensto
SKCIepHMEHTa ObUIO MOKa3aTb COOTHOLIGHHS MEXAY AeHCTBHAMU/COOBITHAMH U
U3MEHEHUSMH JaBJIeHUs B CHUCTEME pO3JIMBAa HamuTka. JlaTuMk AaBiIEHHs HUMeEN 4acTOTy
3amepoB 20 I'm. OOHapyskeHHsI M3 DKCIEPUMEHTOB OyayT 00O3HauYeHbI B COOTBETCTBHU C
¢ur. 8-12 nanee. [Tomuepkusaercs, 4to ¢ur. 8-12 NOKA3bIBAIOT AAHHBIE U3 OTHOTO U TOTO XK€
skcriepuMenTa. OgHako (UIyphl MOKA3bIBAIOT Pa3JIMYHBbIE IUANA30HbI JAHHBIX U TOTO,
YTOOBI MOAYEPKHYTh BAXKHBIE OOHAPY KEHUSI.

@ur. 8 mokasbiBaeT BeCh HAOOp HAHHBIX M3 JKCIEPUMEHTa. B TeueHne mepBhIX
NPUOJIM3UTENBHO 2,5 MUHYT JaBjeHHE HAKAIIUBACTCS A0 NMPUOIM3UTENbHO 3,2 Oap (Kak B
JIMHUY TIOJIa4M BO31yXa, TaK U B JIMHUH NoAa4yu nmuBa). OT OTMETKH 2,5 MUHYTBI 10 OTMETKH
7,5 MUHYT KpaH ObUT OTKPBIT, U HANUTOK HEMPEPBIBHO PA3JIUBAJICS M3 CHCTEMBI, YTOOBI
BBIITYCTUTh OOJIbIIOE KOJIMYECTBO HAMHTKA W3 KOHTEHHepa Ui HamuTKa. B TeueHue 3Toro
UHTEpBaJla BPEMEHH JaBJICHHE B JIMHUU TOAA4YH BO3AyXa OOJblle, YeM NaBJICHHE B JIMHUU
NOZaYy THBA, TOCKOJIbKY KPaH OTKPBIT U HAMUTOK TedyeT. Ha ormeTke mpubnusurtensHo 7,5
MHUHYT KpaH 3aKpbIBAJICS, W Omepanusi po3nuBa npekpamanack. C 3TOH TOYKM NaBJiIeHUE
HAKaIUTMBAJIOCh B CHCTEMe (BHYTPEHHEM MPOCTPAHCTBE KaMephl MOBBIIIEHHOTO IABJICHHUS U B
JIMHUYW TIOAA4H MHBa) U3-32 Pa0OThI, BBITOJIHAEMONH KOMIIPECCOPOM. BuaHO, 4TO naBieHHne B
JVHUW TOJA4YM BO3/AyXa W JIMHUM TOJA4YM THBa NpUOMU3uTeNnsHO paBHO. C  OTMeTKH
npuOMu3uTeNbHO 12 MUHYT  BBINOJHSJIM — psAn — omepauuid  posnuBa  (COOBITHH
OTKPBITHUS/3aKPBITHs), TIOKa KOHTEHHEp /Uil HamuTKa He OOEmHsICS MO MHUBY (YTO
MPOHMCXOAMIIO HA OTMETKE MpHOIM3uTeNbHO 18,45 MuHyT), uTo GoJiee siBHO BUAHO Ha ¢ur. 11.
BrlmeynomsiHyTEIE Onepanuy po3anBa OOBIMHO M3MEHSIOT COCTOSIHUE KpaHa Uil PO3JIHBA C

OTKPBITOTO Ha 3aKPBITOE UM HA0OOPOT.
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@ur. 9 mokaspiBaeT BBIOPAHHBIM JUANA30H JAHHBIX O JABJICHUU B JIMHUH TOAAYH
NMBa, MOKa3aHHBIX Ha ¢ur. 8. Jta purypa noxasplBaeT JAHHBIE OT OTMETKH MPUOIHU3UTEIHHO
12 MuHYT 10 OTMETKH npuONn3nTenbHO 19 MuHyT. PUrypa nokasplBaeT KPYIHBIN IJIaH psifa
orepaluii pPO3JIMBA, BBINOJHEHHBIX B XOAE OJKCIEPUMEHTa. TOHKHE NHKH C OOJbIIOH
aMIUIUTYOM BO3HHUKAIOT MU3-3a TMAPOYAApa, KOTrAa KpaH AJIsl PO3JIMBa 3aKpbiBaeTcs. Peskoe
najieHue JABJIEHUs AJI KaKIOro LMKJa BO3HUKAET, KOrJa KpaH Ul pO3JMBa OTKPbIBAETCS.
@ur. 10 noka3pIBAET JOMIONHUTENbHBIN KPYIIHBIH IUTaH JaHHBIX, TOKa3aHHBIX Ha ¢ur. 9.

@ur. 10 nmokaspiBaeT BBIOPAHHBIN NHMANA30H AAHHBIX O AABJIEHUM B JIMHUU MOAAYU
NMBa, MOKa3aHHbIX Ha ¢ur. 8. Dta purypa nokaspBaeT AJaHHbIE OT OTMETKH MPUOIU3UTEIHHO
13,7 MuHYT 10 OTMETKH NpHOIM3UTENbHO 14,3 MuHyT. DUrypa mokasbiBaeT KPYIHBIN IIaH
OJTHOTO LIMKJIA PO3JIMBA, COAEPIKALIEro AeHCTBUs: (3aKPBITUS KpaHa Ul PO3JIMBA), OTKPBITHS
KpaHa Uil pO3JIMBA U CHOBA 3aKpPbITUS KpaHa Aisi posnuBa. Ha oTmerke mpuOIM3UTENBHO
13,78 MUHYT KpaH [AJIl pO3JIMBa 3aKPbIBAETCs, BbI3bIBAS PE3KOE U3MEHEHNE JaBJICHUS B JINHUU
s nuBa. OCTpbIil MUK, BO3ZHUKAIOLIMKM B 3TOM TOYKE BO BPEMEHH, SIBIISIETCS PE3YJIbTaTOM
TUApOyAapa, KOTOPBIH MPOMCXOAMT HM3-32 OBICTPOrO 3aKpBITHS KJAlaHa, KOrJga KpaH A
PO3JIHBA 3aKPBIBAETCS. XOTS KPaH 3aKPBIT, AABJICHHE HAKAIUTMBAETCS OT MPUOIU3UTENBHO 2,9
Oap no npubamsurensHo 3,0 Oap M3-3a pabOThI, BHINOJIHAEMOW Kommpeccopom. Ha ormeTke
npubmusutensHo 14,0 MMHYT KpaH Uil PO3JIUBA CHOBA OTKPBIBAETCS, BBI3bIBAS
He3aMeNINTeIbHOe TaZeHue naBieHus. [laneHue naBleHUs] MPOUCXOOUT U3-32 OTKPBITHS
cHCTeMbl BHeIIHeMy (0ojiee HH3KOMY) MAABJICHHIO, YTO BbI3bIBAECT MPOTEKAHUE HATHTKA,
O3Hayas, YTO HEKOTOpasi 4YacTh MMOTEHLMAIBbHONW 3HEPTUU, CBS3aHHOHN C BBICOKUM JIaBJIEHUEM,
NpEeBpaIlaeTCs B KHHETHYECKYIO SHEPTHUIO, MPOTAJKUBAs KUAKOCTb IO JIMHUU PO3JIMBA U U3
KpaHa Ans po3nuBa. BennuumHa naneHusi NaBlIEHUS COOTBETCTBYET KBaApaTy CKOPOCTH
HAIUTKA, TIOAEIEHHOMY Ha 2g, TAe g MPEICTaBIsieT YCKOPEHHe CBOOOIHOTO MafeHHs . XOTs
KpaH Uil pPO3JIMBAa OTKPBIT, [aBJIEHHE CHIKAETCS, ITOCKOJbKY KOMIIPECCOP HE MOXKET
NOAIeP’KUBATh TIOCTOSIHHOE JaBJIEHHE MPH po3ymBe HanuTka. OnHako pabora KoMIpeccopa
NPOTUBOJEHCTBYET NAJEHUIO [aBJEHMs, O3HAyas, 4YTO CKOpPOCTb MaAE€HMs JaBIEHUs
CHIDKAETCSl TIPU ONepauuu po3inBa (KpuBasi BbIpaBHHBaeTcs). Ha oTMerke mpuOIM3UTENHHO
14,2 MuHYTBI KpaH Ui PO3JIMBA 3aKpbIBaeTcs: /laBieHne NOBBIAETCsl HA COOTBETCTBYIOIIYIO
BEJINYMHY, Ha KOTOPYIO OHO paHee Majajo, U CHOBAa HAONIONAeTCss MUK JaBieHus (M3-3a
ruapoynapa). CinenoBaTenpHO, CHCTEMa M CIOCOO HACTOSAMIETO H300pPETeHHs CIOCOOHBI
OOHapy>XUBaTh NEHCTBUS, TaKME€ KAaK OTKPBITHE M 3aKPbITHE KpaHa MJis PO3JHBA, IMyTEM
KOHTPOJIsl JaBJIeHUsl, HallpUMep, B JUHUM noaauu nusa. Ilpu yciaoBum, 4to pacxoj HamuTka

HU3BCCTCH, paSJIPITbeI 00BbeM OAHOTO HaJlUBaHUA MOXHO pPaCCHHUTATh MNYTEM YMHOXCHHA
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YKa3aHHOTO pacxoyia Ha BPeMs, MPOLIEAIee MEXy COOBITHEM OTKPBITHS M 3aKPBITHS KpaHa
11l PO3JIUBA.

@ur. 11 nokaspiBaeT BRIOPAHHBIN IHMANMA30H AAHHBIX O AABJIEHHM B JIMHUU NOAAYU
NMBa, NTOKa3aHHbBIX Ha ¢ur. 8. Jta purypa nokaspBaeT JaHHBIE OT OTMETKH MPUOIU3UTEIHHO
18,35 MunyT 10 oT™MeTKH npubIM3uTENbHO 18,60 MuHYT. PHUrypa mokasbiBaeT KPYIHBIN IUIAH
coOBITHS, TZIe KOHTEWHep AJI HAalWTKa Omycromaercs oT HanuTka. HaOmromaercs, 4uto Ha
OoTMeTKe NpuOnu3uTenbHo 18,45 muHyT naBneHue mnosbimaercs. OnHAKO B OTJIMYHE OT
PE3KOro U3MEHEHUs NABJIEHUS, CBSI3AHHOIO C 3aKpbITHEM KpaHa AJi PO3JIMBA, MOBBIIIEHUE
JABJICHUs, CBS3aHHOE C OMyCTOLIEHNWEM KOHTEWHEepa Ui HAIUTKA, SIBJISIETCS HAMHOTO MEHee
KpyTbiM U pe3kuM. IlocnenHee wu3MeHeHHe JaBI€HHUs MPOUCXOAUT, IOCKOJBKY Tra3
NPUCYTCTBYET B JIMHUM PO3JIMBA (T.€. MUTOHE), YKa3bIBasi HA TO, YTO KOHTEHHEP JUIsl HAIUTKA
omycromaercs OT mnuBa. Ilockonpky fABa W3MEHEHUs JaBJICHMs, CBS3aHHBIX C JBYMs
Pa3sIUUHBIMH COOBITHSIMM, HACTOJBKO CHJIBHO OTJIMYAIOTCS MO XapakTepy, Halmomaemoe
U3MEHEHHE JaBJICHUS MOXHO OOBSCHUTb 3a CYET KOHKPETHOro COOBITHS (Harmpumep,
OTKPBITHS/3aKPBITHS KpaHa IJIsl PO3JIMBA WM OMYCTOIIEHUs] KOHTEHHepa JIsl HAITUTKA).

@ur. 12 nokassiBaeT ABa rpaduka, CBSI3AHHBIX C ABYMsI OTAEJIbHBIMH COOBITHSMH B
CHCTEME PO3JIMBA HAIMTKA, NIPUYEM YKa3aHHble ABa rpaduka HaJOXKEHbI HA OTHOH (urype
TOJIbKO € LeIsIMU WUIocTpauuu. llokasaHHble naHHBIE TMOJNydYadd B 3KCIEPUMEHTE,
nosicHeHHOM B cBsisu ¢ ¢ur. 8-11. TemHO-cepasi KpuBas COOTBETCTBYET COOBITHIO, TPHU
KOTOPOM KpaH JUIsl PO3JIMBA OBbUT 3aKPBIT, C MOCISAYIOIUM PE3KUM TOBBILICHHEM JaBJICHHUS.
Ceetyio-cepasi KpuBasi COOTBETCTBYET COOBITHIO, TPU KOTOPOM KOHTEHHEp Ul HAIUTKa
omycromayncss u ra3 (M3 CBOOOAHOrO MPOCTPAHCTBA HAJ MPOAYKTOM KOHTEHHepa s
HAIWTKA) TPUCYTCTBOBAJ B JIMHWUU Tojauu nuBa. HaOmromamu, 4To M3MEHEHUE NaBIICHHS,
CBSI3aHHOE C JBYMs pAa3IMYHbIMH THIIAMH COOBITHH, BecbMa oOTiH4aercsi. l3meHeHue
JABJIEHUs, CBSI3aHHOE C 3aKPbITHEM KpaHa JUIsl PO3JIMBA, MPOUCXOAUT PE3KO, T.€. AaBJIEHUE
NOBBIIAETCS Ha OONbLIyIO BeTMYuHY (31eck Oonee 0,3 Oap) 3a KOPOTKUI MEPHOA BPEMEHH,
OOBIMHO MeHee CeKyHnabl. TakuM 00pa3oM, NPEATIOYTUTENbHO HCIONB30BaTh JaTUUK
JaBJIEHHsI C BBICOKOW 4acTOTOH 3aMepoB (1o MeHbineii mepe 10 ') st oOHapy keHUs! Takon
OBICTPON JMHAMUKW/M3MEHEHUH H JUIi OOHAapy>KeHHs TOYHOIO BPEMEHH, B KOTOpOe
npon3ouuto codviTne. M3MeHeHHe NaBJICHUs, CBS3aHHOE C TPUCYTCTBHEM ra3a B JIMHUH
MOJIa4M MHBA, ¢ OMHOH CTOPOHBI HAMHOTO MeJieHHee (00braHO Oosiee 1 CeKyHIBI), a TaKxKe
OOBIYHO C MEHbLIECH BEJIMYUHOHN, YeM M3MEHEHHUE JIAaBJICHHUS, CBSI3AHHOE C OTKPBITHEM W/WIIN

3aKpPBITUEM KpaHa AJId pO3JIUBaA.
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@ur. 13 nokasbiBaeT mpuMep crocoda KOHTPOJISI CUCTEMBI PO3JIBA HAIMUTKA COTJIACHO
HacTosmeMy packpbITHiO. Criocod MOXKET NPEANOYTUTENbHO HAYMHATHCS C KATHOPOBKU
U3MEPUTENbHBIX YCTPONCTB MM APYIMX KOMIIOHEHTOB cucTeMbl. Clenyrommas cTaaus 3aTeM
MPENNOaraeT HU3MEPEHHE, NPENNOYTUTENBHO HENPEPBIBHOE W3MEPEHUE, OMHOW WU
HECKOJIbKMX (PU3MUYECKUX BEJIMYWH, HAMpUMep, NaBJICHUs, TEMIEpPaTypbl WJIA APYTUX
[apaMeTpoB. YKa3aHHbIE BEJIMYMHBI MOKHO M3MEPSITb B OJHOM WM HECKOJBKHX MECTaxX B
cucrteMe posnuBa HanmuTka. Ilpumepbl MeCT H3MEpEHHMH BKJKOYAKOT. JIMHUSL PO3JIUBA,
BHYTPEHHEE MPOCTPAHCTBO KaMepbl MOBBILIEHHOIO NaBJICHUs], JIMHUS MOJAa4YU BO3AyXa U Ip.
Crnenyromast cranus crnocoba MpeaycMaTpuBaeT pacyeT, MPEANOYTHTEIbHO HENpPepbIBHBIN
pacuder, U3MEHEHUN U3MEPEHHBIX BeJn4uuH. Ha 3Tol craguu cuctema OLCHUBAET, IIPEBBILIAJIO
JM U3MEHEeHHe/pasinyue B H3MEPEHHON BeJIMYMHE 3apaHee OINpeleNIieHHOE IOPOroBoe
3HaueHue. Ctagus U3MEpEeHUN U pacyeTOB MOXKET IMPOUCXOAUTh OJHOBPEMEHHO B IETIE, U
IB€ CTQAMM MOTYT OBITh IOCTOSHHO IMOBTOPSIIOIIMMICS, MOKa HE OYAYT YIOBJIETBOPEHBI
HEKOTOpBIE 3apaHee OMNPEENICHHbIE YCIOBHUs. YKa3aHHbIE YCJIOBUSI MOTYT OTHOCUTBCS K
BEJIMYMHE W3MEHEHUs W3MEPEHHON BEJIMYUHBI 10 CPAaBHEHHUIO C 3apaHee ONpEeesICeHHBIM
MIOPOTrOBbIM 3HAUYEHHUEM.

Crenyrolinee OMMChIBaeT, KaK COCOO MOJKHO PeaM30BbIBATH JJISi KOHTPOJISI CUCTEMBbI
pO3JIMBA HAUTKA JUIsE OOHAPYKEHUS Pa3IMYHBIX THIIOB AEHCTBUIT/COOBITHI, BOZHUKAIOIINUX B
cucreme. CucremMa COIEPIKUT JAaTUYHK JABJIEHHs], PACIIONIOKEHHBIN B JIMHUU PO3JIUBA, PUYEM
YKa3aHHBII JaTYUK CKOHCTPYMPOBAH IJIs1 U3MEPEHUsS AABJIEHUS KUIKOCTH, COAEpIKALIECs B
YKa3aHHOW JIMHUU po3juBa. [IpuMepoM SKUIKOCTH, COAEpIKAIIEHCs TaMm, MOKeT ObITh
HATUTOK, TAKOH KaK MUBO, HO OHA MOJKET TaK)Ke OBbITh Ta30M, UM UX KOMOMHAIIUSMU, TAKUMHU
Kak neHa. [laTuuk gaBineHus mosiydaeT JAaHHbIE O AABJIEHUU IIPU 3a1aHHONM 4acTOTE 3aMEpPOB
(marmpumep, 20 ') 1 HEeNmpepbIBHO CPABHUBAET HOBBIE 3HAYCHHS MABJICHHS C TOCICTHHMH
3HAYCHUSIMU ISl TIOJIYUYE€HUS] PA3HULIbI JABJICHUS MEXKIY AABJICHHEM, MOJYYEHHBIM B JIBYX
pasIUYHBIX MOMEHTax BpeMeHU. Eciu MojoxuTenbHas pa3sHULA [JABJICHUS IPEBBIIIAET
3alaHHOE 3apaHee OINpPENeJeHHOEe MOPOroBOE€ 3HAYEHHE (COOTBETCTBYIOIIEE ITOBBILICHHIO
JaBJIEHHsI), OHA COOTBETCTBYET COOBITHUIO, MPU KOTOPOM KpaH ISl PO3JIMBA 3aKPBIBAJICS.
Hanportus, ecnu yka3aHHas pasHULA AABJICHUS SBJISIETCS OTPULATENbHOW C BEJIUYHUHOM,
NPEBBIIIAIOIMEH BbIIEYIIOMSIHYTOE MOPOrOBOE 3HA4YeHHE (COOTBETCTBYIOLIEE IaIEHHUIO
JABJIEHUS), TO MOXKET OOBSCHSATHCS 3a CUET COOBITHS, NPH KOTOPOM KpaH IJIsl PO3JIMBA
oTkpbIBajcst. OTMETKH BPEMEHH IS STUX COOBITUH MOKHO 3aT€M HCIIOJIBb30BATh AJIs pacyera
UHTEpBAJla BPEMEHH, B TEYEHHE KOTOPOTO KPaH Ul PO3JIMBA ObLT OTKPBIT. DTOT MHTEPBAJ

BPEMCHH MOXKHO 34aTEM YMHOXATb HA PacXold AJIA MOJYUYCHHS pa3jiuTOro o0beMa HaUTKa B
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XOJI€ CBSI3AHHOTO COOBITHS PO3JIMBA HamMTKA. ECiM yka3aHHas pa3HUIA [ABJIEHUS SIBISIETCS
NOJIOXKHUTEIBHON (JaBJIeHHE TOBBIIIAETCS), HO HIDKE ONPENEJICHHOTO IMOPOrOBOr0 3HAYCHHMS,
3TO OOBIYHO YKa3bIBAE€T HA TO, YTO Ta3 BXOMWI B JIMHUIO PO3JIMBA M YTO KOHTEWHEp IS
HaIlUTKa ONyCTOLIaiCs. B 3ToM mpumepe mocnenHss cTagus crnocoda MPOHCXOAUT, KOrna
YIOBJIETBOPSIFOTCS [1BA YCJIOBUS: KPaH JAJIsl pO3JIMBa OTKpbIBaercs (t=1) u pa3HHULA [aBIeHUS
COCTABJIIET OT HyJsl A0 3aJaHHOTO MOPOrOBOrO 3HadeHuss. B 3TOM ciydae BBIyCKHOE
OTBEPCTHE [JIs1 HAMUTKA 3aKpbIBAETCs, MOCKOJBbKY OHO YKa3blBa€T, UYTO KOHTEWHEp s
HanuTka nycToi. Criocod MOKHO MOBTOPSATH AJISE BTOPOTO KOHTEHHEpa Uil HAIUTKA.

@ur. 14 mnokaspiBaeT rpaduK OLEHEHHOM HETOYHOCTH pPa3JIUTOro obbema
OTHOCHUTENIbHO UCXOAHOr0 00BbeMa KOHTEeHHepa sl HAIUTKA, IPUYeM yKa3aHHasi HETOYHOCTD
OTMeueHa Ha Trpaduke OTHOCUTENBHO YaCTOThl 3aMEPOB H3MEPHUTENBHOIO YCTPOICTBA,
UCIIONB3YEMOro JUIsi OOHApy’KeHHs HA4aJIbHOW M KOHEYHOW TOYEK psifia ONepaiuii po3JMBa,
npeanonaras pacxog 53 MJI B CEKyHAYy, Ipeanojaras, 4TO CXKUMAaeMblil KOHTEHHep s
HaruTka umeer oovem 20 11, u npennoiaras pasmep nopaqu 0,5 11, uto o3Ha4yaeT 40 OTKPHITHIA
u 40 3akpbITHH ycTpoiicTBa po3nuBa. Ha rpaduke BUAHO, YTO OTHOCHUTENbHAS HETOYHOCTb
00paTHO NMPONOPLHUOHAIBHA YaCTOTE 3aMEPOB U3MEPUTEIBHOTO YCTPONUCTBA.

IIpenmyiecTBOM HCIONB30BAHUS U3MEPUTENBHOIO YCTPONUCTBA C BBICOKOM 4aCTOTOM
3aMepoB SIBJISIETCS CIIOCOOHOCTh 3aXBaThIBATh AMHAMUKY H3MEPEHHOW BEJIMYHHBI, T.€. KaK
OBICTPO OHA M3MEHSIET CBOE 3HaueHue. [IpumMepoM sIBIIIETCS aBJIEHUE B T€PMETU3HPOBAHHOM
BHYTPEHHEM IPOCTPAHCTBE, KOTOPOE H3MEHSETCS pPe3KO Ha KOPOTKOW IKaje BpPEeMeEHHU,
OOBIMHO MEHee OJHOW CEeKYHIbl (IJIMTEIbHOCTBIO MEHee ONHOH CeKyHnbl), cM. ¢wur. 12.
Takum oOpasom, Ui 3axBaTa 3THX OBICTPBIX H3MEHEHHUH W3MEPEHHOW BEJIHYUHBI U
onpenesieHus OTMETKU BPEMEHM H3MEHEHHs, JKeNaTelIbHO HCIIONIb30BaTh H3MEPUTENbHOE
YCTPOWCTBO C BBICOKOH 4YacCTOTOW 3aMepOB, MNPEANOYTUTEIBbHO 4YacTOTOM 3aMepOB IO
menbleil Mmepe 10 I'm. B oOmem, Oonee TOYHOE HAa4Yalo M KOHEI OMEPAaLUU HAJTMBAHUS
OIIpeNeIsIIOT, OoJiee TOYHOE SIBIISIETCS OLIGHKOW pas3iIuToro o0beMa M, CIENOBaTeNbHO,
OLIEHKOH OcTaBIIerocss 00beMa KOHTeHHepa sl HamuTKa. B o0meM, HeTOUHOCTh Pas3JIuTOro
o0bema 0OpaTHO MPOMOPLHOHAIBHA YaCTOTE 3aMEPOB U MPSIMO MPOMOPLHOHAIBHA CKOPOCTH
posnmBa. JTa CBsI3b mMokKazaHa Ha ¢wur. 14, yro orobpaxaer rpaduk HETOUHOro oOBeMa
OTHOCHTENIbHO OOIIero MCXOAHOro O0BbeMa KOHTeWHepa Uil HamuTka. HeTo4HOCTh MOXKeT
CHIDKAThCS MyTEM HCIIOB30BAHMS U3MEPUTENILHOTO YCTPOICTBA ¢ OoNiee BBICOKOI 4acTOTOMN
3amepoB. Ha rpaduke BUIHO, UTO HETOYHOCTb 3HAYUTEIBHO CHHUYKAETCS I YaCTOT 3aMEPOB
or 1 I'm mo 10 I'm. Takum obpa3om, 3HaueHue o MeHbineil mepe 10 [’ sBsieTcst Xopomum

BbI60pOM, KOorga TakXE€ NMPUHUMACTCA BO BHUMAaHHUE CTOMMOCTD JAaTUMKA. Herounocts Bcero
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paziuroro odbemMa (¥ MpPU 3TOM OCTaBIIErocss 0ObeMa) COCTaBysieT MpUOIM3UTENbHO 2% OT
UCXOAHOro o0beMa MPH HCMOJIb30BAHHU HM3MEPUTEIBHOTO YCTPOHCTBA C YaCTOTOW 3aMEpOB

10 ' 1 ¢ nonyIIEeHUSAMH, YIIOMSIHYTBIMU BBILIE.

Homepa no3zuumi

10. Cucrema po3nnBa HAIUTKOB

12. T'ubxuii xonmak

14. OcHoBanue

16. BHyTpeHHEee NpOCTPaHCTBO

18. C:xumaeMblil KOHTEWHEp [JIs1 HaIIUTKa
20. Hanuroxk

22. CBOOOIHOE POCTPAHCTBO HAJ MPOAYKTOM
24. Kppinka

26. CoeAMHUTENbHBIN 2JIEMEHT

28. JIunus po3nusa

30. Oxnaxkgarolee yCTpoiCcTBO

32. Jlunus nompauu HamUTKa

34. YCTpONCTBO po3uBa

36. Kpan ans po3nusa

38. PykosiTka KpaHa il pO3JIuBa

40. IIpueMHUK HaKUTKa (CTaKaH)

42. KononHa

44. bapHas cTOlKa

56. JlaTunk naBneHUs

58. Komnpeccop

I[OHOJIHHTCJIbeIe AECTAJIN HACTOALLECI0 PACKPbITUSA

1. Cucrema pPO3JiiBa HaIUTKa AJid pO3JIMBa HAIIUTKA, NPHUYEM YKa3daHHasd CUCTEMaA
PpO31MBa HAIUTKA COACPIKUT:!
- OJHY HWJIM HECKOJIbKO KaM€p MOBBIIICHHOI'O AABJICHUA, COACPKAIMHUX COCAUHACMOC

OCHOBAHUE U KOJIIAK, ONPECACIAOINUEC TCPMETU3UPOBAHHOC BHYTPECHHEC NMPOCTPAHCTBO MJIA
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pa3sMeLIeHUsT W UWHKAICYJSILUU CKAMAeMOro KOHTeHHepa Il HAlUTKa, HMEIOIIEero
BBIITYCKHOE OTBEPCTHE Il HATIUTKA, COEANHSEMOE C OCHOBAHHUEM,

- YCTPOICTBO PO3JIHBA, COAEpsKallee OAWH WIIM HECKOJIBKO KPAHOB JAJISI PO3JIBA IS
U3BJICUEHHSI HAITUTKA U3 COKMMAeMOro KOHTeliHepa(OB) I HATINTKA,

- JIMHUIO pO3JIMBA, MPOXOMSIIYI0 OT YKa3aHHOTO OCHOBaHWsA(HM) 1O YyKa3aHHOTO
YCTPONCTBA pPO3JIMBA, NMPUYEM yKa3aHHAsl JIMHUS PO3JIMBA COMEPXKUT OAHY HIIM HECKOJIBKO
JVHUHN MOAAa4YH HAMUTKA, U

- [0 MEHbIIEH MEpe ONHO W3MEPUTEIbHOE YCTPOMCTBO MJIsI KAXKIOH KaMepbl
NOBBIIIEHHOTO JIABJIEHUS, CKOHCTPYMPOBAHHOE JIi KOHTPOJS IO MEHbIIEH Mepe OIHOro
CBOMNCTBA COOTBETCTBYIOLIETO '€PMETHU3NPOBAHHOIO BHYTPEHHETO MTPOCTPAHCTBA, OCHOBAHMH,
KOJITIAKa W/MJTN CKUMAaeMOTO KOHTEHHepa /I HaIluTKa.

2. Cucrema po3iMBa HamMTKa MO M. 1, B KOTOPOHM YKa3aHHOE H3MEPUTEIbHOE
YCTPOMCTBO HAXOAUTCS B BHJIE AaHAJIOTOBOTO JaTyhKa, LU(PPOBOrO JaTdMKa WIH HX
KOMOMHAIHH.

3. Cucrema po3jMBa HANMTKA IO JIFOOOMY M3 MPEIIECTBYIOUINX MYHKTOB, B KOTOPOH
yKa3aHHOE H3MEPUTENIbHOE YCTPOMCTBO COAEPKUT AATUUK JABJIEHUs, CKOHCTPYUPOBAHHBIN
U1 KOHTPOJIS IABJIEHUS] B FepMETU3MPOBAHHOM BHYTPEHHEM IIPOCTPAHCTBE.

4. CucreMa po3JiMBa HAMHUTKA MO JIIOOOMY U3 MPEIUIECTBYIOIUX MYHKTOB, B KOTOPOH
yKa3aHHOE M3MEPUTENIbHOE YCTPOHCTBO COAEPIKHUT AATYHK JABJICHHS, CKOHCTPYUPOBAHHBIN
IU1 KOHTPOJIS TABJICHUS B JIMHUU PO3JIHBA.

5. Cucrema po3iMBa HAMUTKA 1O JEOOOMY M3 MPEAIIECTBYIOLIMX MMyHKTOB, B KOTOPOM
yKa3aHHOE M3MEPHUTENBHOE YCTPOHCTBO COIEPIKHT JaTYUK TEMIIEPATYPbI,
CKOHCTPYHMPOBAHHBIA I KOHTPOJISI TEMIIEPAaTypbl B TE€PMETU3HMPOBAHHOM BHYTPEHHEM
IPOCTPAHCTBE.

6. Cucrema po3MBa HANIMTKA TI0 JIFOOOMY M3 MPEIIIECTBYIOMNX MYHKTOB, B KOTOPOH
yKa3aHHOE U3MEPUTENIbHOE YCTPONCTBO COAEPIKHUT NATYUK YCKOPEHHUs, CKOHCTPYHPOBAHHBIN
IUIE KOHTPOJIL YCKOPEHUs/TepeMeIeH sl OCHOBAHMS, KOJIAaKa W/HJIN COOTBETCTBYIOIIErO
C)KMMaeMOro KOHTEeHHepa JJIsl HAaIUTKa.

7. Cucrema po3NMBa HANMTKA 10 JIFOOOMY M3 MPEIIECTBYIOMNX TYHKTOB, B KOTOPOH
yKa3aHHOE H3MEPHUTENBHOE YCTPOWCTBO COAEPIKUT ayAHO-IATYHMK, TAKOH Kak MHKPO(dOH,
NPEATIOYTUTENIHO CKOHCTPYHUPOBAHHBIN I KOHTPOJISI 3ByKa OT OCHOBAHMSI, KOJITaKa W/WIN

COOTBETCTBYHOLIECTO CXKUMACMOI'O KOHTefIHepa JJIA HaIlMTKa.
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8. Cucrema po3iHBa HANUTKA 110 JFOOOMY M3 MPEAIIECTBYIOLINX IMyHKTOB, B KOTOPOM
yKa3aHHOE HW3MEPUTENIbHOE YCTPOHCTBO CKOHCTPYMPOBAHO TaK, YTOOBI HMMETh YaCTOTY
3amepoB 1o MeHbieii mepe 10 I', Gonee mpeanouruTenbHO Mo MeHbInel Mepe S0 '

9. Cucrema po3jMBa HaNHUTKA MO JIOOOMY M3 MPEALIECTBYIOIIUX IyHKTOB, MPHYEM
CHCTeMa CKOHCTPYHMpOBaHa i OOpaOOTKM W/MIIM aHajdu3a HAHHBIX OT H3MEPHUTEbHOTO
yCTpOHCTBA(yCTPONCTB).

10. Cucrema po3nuBa HalUTKA 1O 1. 9, copep:kaimas yCTpoOHCTBO 00pabOTKH NaHHBIX
st 00pabOTKU NaHHBIX.

11. Cucrema posnuBa HanmuTKa IO JIFOOOMY M3 MPEAIIECTBYIOIIUX MYHKTOB, IMPHYEM
cucTeMa  CKOHCTPyHpOBaHa  JJIs1  OOpaOOTKM  JaHHBIX ~ OT  HM3MEPHUTENbHOrO
yCTPOHCTBA(YCTPONUCTB) NOCPENCTBOM CETEBOIO COEIUHEHHsI C LEHTPAJIbHBIM CEPBEPOM
w/vunu 00JIAYHBIM CEPBUCOM.

12. Cucrema po3nmBa HamUTKa MO JEOOOMY M3 MPEALIECTBYIOIIMX MYHKTOB 9-11,
CKOHCTPYHPOBaHHast Al OOHAPYKeHHsI AEHCTBHUS B CUCTEMeE IyTeM HEINPEPbIBHOTO aHAIN3a
JAHHBIX OT U3MEPUTEJIBHOTO YCTPONUCTBA(YCTPOMCTB).

13. Cucrema po3nuBa HamuTKa Mo 1. 12, B KOTOpPOH AeHCTBUE BBIOPAHO W3 TPYIIIBL:
cpabaTbIBaHUS KpaHa Ul PO3JIMBA, CpabaThIBaHUs KOHKPETHOTO KpaHa AJIsl PO3JIMBA, TEUECHUS
HAIMUTKA B JIMHUM PO3JIMBA, TEUEHHs] HANUTKA B KOHKPETHOW JIMHUHM TMOJAYHM HAIHTKA,
OTKPBITUSI KOHKPETHOH KaMmepbl TOBBILICHHOTO JaBJICHUS, CpaOaThIBAHUS YCTAHOBKHU
TIOBBILIEHHSI TABJICHUS, C)KUMAaHUS KOHKPETHOTO C)KMMAeMOro KOHTEWHepa AJisi HAIHUTKa U
OKOHYATEJIbHOTO CXKMMAaHHUSI KOHKPETHOTO CXKUMAEMOTO KOHTEHHEpa JIsT HAITUTKA.

14. Cucrema po3iMBa HAmUTKa MO JIOOOMY M3 MPEOIIECTBYIOIIUX IyHKTOB,
CKOHCTPYHMPOBaHHAs Uil OOHApy KEHUS W3MEHEHHs HM3MEPEHHOH (PU3NUECKOW BEJTUYHHBI,
CBSI3aHHOTO C U3MEHEHHEM B COCTOSIHMM W/WJIM CTaTyCe OCHOBAHUS, KOJIMAKA, JIMHUK PO3JIMBA
WWIN ~ TePMETU3UPOBAHHOIO  BHYTPEHHErO  NPOCTPAHCTBA,  NPUMBIKAOLIETO K
COOTBETCTBYIOLIEMY KOHTEWHEepy [UIsl HAmUTKa, MpHYeM YKa3aHHOe OOHapyKeHHOe
U3MEHEHHUE SIBJIIETCS PE3YJIbTATOM COOBITHSI B CHCTEME PO3JINBA HAIMUTKA.

15. Cucrema po3nuBa HamuTka 1o 1. 14, B KOTOPOH THUN COOBITHS MOXET OBITh
OTIpeesIeH Ha OCHOBE OOHAPYKEHHOTO U3MEHEHHsI N3MEPEHHON (PU3NIECKON BETUUHUHBL

16. Cucrema posnmBa HamuTka 1o jgrobomy u3 mm. 14-15, B koTopoil coObiThe
NpeCTaBIsIeT CpadaThIBAaHKUS KpaHa Il PO3JIMBA MK cpabaThIBaHUSI KOHKPETHOTO KpaHa JJis
po3nuBa.

17. Cucrema po3nuBa HamUTKA MO JEOOOMY U3 MPEOIIECTBYIOLINX MYyHKTOB 9-13,

CKOHCTPYHMpOBaHHAsl il OOHApy)KeHHUsl CpadaThIBaHMsI KOHKPETHOTO KpaHa Uil PO3JIMBA
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IyTEM COOTHECEHMs C M3MEHEHHEM JUIMTEIbHOCTBIO MEHEE OJHOW CEKYHJbl YCIIOBHUS W/WIN
COCTOSIHUSI OCHOBAHUsI, KOJIMIAKa W/WJIM T'€PMETU3UPOBAHHOTO BHYTPEHHETO INPOCTPAHCTBA,
NPUMBIKAIOIIETO K COOTBETCTBYIOIIEMY KOHTEHHEPY ISl HAITUTKA.

18. Cucrema po3nMBa HamuTKa IO JIOOOMY M3 MPENUIECTBYIOIIUX IyHKTOB,
CKOHCTPYHMPOBaHHAsS Uil OOHAPYKEHUS M3MEHEHHsI JUTUTEIbHOCTBIO MEHee ONHOM CEeKyHHIbI
U3MepEeHHON (PU3NYECKON BEIMYNHBI, CBSI3aHHOTO C COCTOSIHUEM H/HIIH CTaTyCOM OCHOBAHUS,
KOJIMAaKa W/WIN TepPMETU3UPOBAHHOIO BHYTPEHHErO IPOCTPAHCTBA, HNPUMBIKAIOIIErO K
COOTBETCTBYIOLIEMY  KOHTEHHepy [UId HamuTKa, T[pUYeM yKa3aHHOEe HW3MEHEeHHe
JUTUTENIBHOCTBIO MEHEE OJTHOM CEKYHIIbI COOTHOCHUTCS CO cpabaThIBaHHEM KOHKPETHOTO KpaHa
AJIs1 PO3JIMBA.

19. Cucrema po3nuBa HamuTKa MO JIOOOMY U3 MPEIIECTBYIOLIMX MyHKTOB 9-17,
CKOHCTPYMPOBaHHAs Uil OOHAapy»KeHusi cpabaThbIBaHWs KOHKPETHOTO KpaHa MJIsi PO3JIMBA
IyTEM COOTHECEHHUs C W3MEHEHUEM [JaBJeHUs B TIepPMETHU3UPOBAHHOM BHYTPEHHEM
NPOCTPAHCTBE, MPUMBIKAIOIIEM K COOTBETCTBYIOLIEMY KOHTEHHEpY AJIs HAITUTKA.

20. Cucrema po3iyBa HANMUTKAa NO JIFOOOMY M3 MPEALIECTBYIOIIMX IMYHKTOB 9-19,
CKOHCTPYHPOBaHHAas Uil OOHAapy»>XeHusl cpadaThbIBaHWs KOHKPETHOTO KpaHa MJISi PO3JIMBA
IyTEM COOTHECEHUS CO 3BYKOM COKMMAHMsI COOTBETCTBYIOIIErO KOHTEHepa JUIsl HAITUTKA.

21. Cucrema po3JiMBa HANMUTKA MO JIFOOOMY W3 MPEOIIECTBYIOLIMX MyHKTOB 9-20,
CKOHCTPYHMPOBAHHAS U OMNpeneNieHrss 00beMa HaJIMBaHUs OMNEpalMd PO3JIMBA HANHUTKA B
CHCTEME TyTEeM COOTHECEHUs ¢ OOHapy)KeHHbIM cpabaThIBAHMEM KOHKPETHOTO KpaHa MIJis
po3nuBa.

22. Cucrema po3JiMBa HANMUTKA MO JIFOOOMY W3 MPEOIIECTBYIOLIMX MYHKTOB 9-21,
CKOHCTPYHpOBaHHAs i 1) OOHAapy>KeHHsI aKTHBALMU U J€3aKTUBALIMM KOHKPETHOTO KpaHa
IUI  pO3JIMBA TyTeM COOTHECEHHMs C W3MEHEHWsSMU JaBJCHUS B TI€PMETU3HPOBAHHOM
BHYTPEHHEM TMPOCTPAHCTBE, NPUMBIKAIOIEM K COOTBETCTBYIOIIEMY KOHTEHHEpY st
HAIUTKA, W 2) ONpeAeNieHUsT BPEMEHH, MPOIIEAIIEr0 MEXIy aKTHUBALMEeH W Ae3aKTHBALHEH
YKa3aHHOTO KpaHa IJisl PO3JINBA.

23. Cucrema po3nuBa HamWTKa MO M. 22, CKOHCTPYHMPOBaHHAs Uil ONpEeAeNeHus
o0beMa HaMMBaHMA NMpH CpabaTbIBAHUM KpaHA JUIsl PO3JIMBA MYyTEM COOTHECEHHs] BPEMEHH,
NPOLIEANIET0 MEKAY AaKTHUBALMEH M [€3aKTUBALMEH YKAa3aHHOTO KpaHa NIl PO3JIUBA, C
3apaHee OINpeNeIeHHbIM W/WIIN TIOCTOSIHHBIM PAaCXOJJOM HAIlUTKA B CUCTEME.

24. Cucrema po3JiMBa HANUTKA IO JIEOOOMY W3 MPEOIIECTBYIOLINX MYHKTOB 9-23,
CKOHCTPYHMPOBAaHHAsl IUJIsl OLEHKH pacXoja HANHUTKa MyTEM COOTHECEHUS C H3MEHEHHEM

AaBJICHUA B TCPMETUSHUPOBAHHOM BHYTPECHHEM NIPOCTPAHCTBE MPU PO3JIMBE HAITUTKA.
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25. Cucrema po3yvBa HANMTKA IO JIFOOOMY M3 MPEAIIECTBYIOLIMX MYHKTOB 21-24,
CKOHCTPYHPOBAHHAsl JJIsI ONPENENIeHHs] OCTAaBLIErocsi 00beMa CXKIMAeMOro KOHTelHepa AJis
HAIUTKA MyTeM OmnpezeneHnsi oObeMa HaJMBAHUS KaXKAOH Onepanuy po3JIMBa HAIMUTKA W3
yKa3aHHOTO KOHTEHHepa Ui HAallUTKAa M COOTHECEHMs C HUCXOAHBIM OOBEMOM HAIUTKA B
KOHTEWHEepEe Il HAITUTKA.

26. Cucrema po3/MBa HANUTKA IO JIOOOMY M3 MPEIIECTBYIOLIMX IYHKTOB 9-25,
CKOHCTPYHMPOBaHHAs 1Jis1 OOHAPY)KEHUSI CXKUMaHHsI KOHKPETHOTO KOHTEHHEepa AJisl HalWTKa
IyTEM COOTHECEHHUS CO 3BYKOM, M3MEPEHHBIM B COOTBETCTBYIOIIEH Kamepe MOBBIILEHHOTO
JaBJIEHNs] WIN OT Hee, TAKUM KaK 3apaHee ONpeNesIeHHas 3BYKOBas MOJENb, U3MEPEHHAs B
COOTBETCTBYIOLIEH KaMepe MOBBIIIEHHOIO AaBJICHHS U OT Hee.

27. Cucrema po3/nBa HANUTKA MO JOOOMY M3 MPEIIECTBYIOLIMX IYHKTOB 9-20,
CKOHCTPYHpPOBaHHAst Uil OOHAPY’KEHUs] OKOHYATENbHOIO  CXKUMAHHUs  KOHKPETHOIO
KOHTelHepa JJil HalUTKa IyTeM COOTHECEHUs CO 3BYKOM, U3MEPEHHBIM B COOTBETCTBYIOIIEH
Kamepe IOBBIIIEHHOrO JIABJIEHUS, TAKUM KakK 3apaHee OIpeNeeHHBbIH 3BYK WU 3BYKOBas
MOJIeJb, U3MEPEHHAsl B COOTBETCTBYIOLIEH KaMepe MOBBIIIEHHOTO AaBJIEHHs WIH OT Hee.

28. Cucrema posiyBa HANUTKAa O JIEOOOMY M3 IMPEALIECTBYIOIIMX IMYHKTOB 9-27,
CKOHCTPYHMPOBAHHAs JIsl ONIPE/IEJIeHNUs ONyCTOIIEH!s] KOHKPETHOrO KOHTeHepa Uil HalluTKa
nyTeM OOHapy KEeHHUS] OKOHYATEJIbHOTO CXKMMAHUS YKA3aHHOTO KOHTEHHepa JJIsl HAITUTKA.

29. Cucrema po3jMBa HamUTKa MO JIEOOOMY W3 MPENLIECTBYIOIIUX IyHKTOB,
CKOHCTPYHMPOBAHHAs JJIsl pacyera MepBO, BTOPOH W/WIIM TPeTheil MPOU3BOAHON JAaHHBIX OT
U3MEPUTENIbHOTO YCTPOMCTBA, TaK YTO MOXKHO OOHAPYKUTh WM3MEHEHHs YKa3aHHOTO I10
MEHBLIEH Mepe OJJHOTO KOHTPOJIHPYEMOTO CBOWCTBA.

30. Cucrema po3/iMBa HAIUTKA MO JIOOOMY U3 MPEAIIECTBYIOIINX MYHKTOB, B KOTOPOH
JVHUS PO3JIUBA COAEP’KUT MHOXKECTBO JIMHUHM TOAAYM HAMUTKOB, TMPUYEM KaKaas JHHUS
NOZaYM HAIHMTKA COOTBETCTBYET KOHKPETHOMY THUIy HAmUTKa W TMPUCHOCOONIeHA IS
B3aUMOJIEHCTBHS C KPAHOM JUJIsl PO3JIMBA YCTPOHCTBA PO3JIMBA, MPHU 3TOM KKABIA KpaH IS
PO3JIMBA COOTBETCTBYET YKa3aHHOMY THITy HAITUTKA.

31. Cucrema po3nBa HaIHUTKA MO JIOOOMY U3 MPEAIIECTBYIOIIHNX MYHKTOB, B KOTOPOH
C)KUMaeMble KOHTEHHEPHI JUIs HAITUTKOB SIBJISTFOTCS] YaCThEO CUCTEMBI, U TIPH STOM KaXKABIH U3
YKa3aHHBIX C)KUMAEMbIX KOHTCHHEPOB JJIsi HAIIMUTKOB OINpPENessieT 3aMOJHEHHOE HAIUTKOM
IPOCTPAHCTBO, 3AIIOJIHEHHOE ra30M CBOOOIHOE MPOCTPAHCTBO HAJ MPOAYKTOM U BBITyCKHOE
OTBEPCTHE Ul HAIUTKA, HAXOJINeecs B CBSI3M C YKA3aHHBIM 3allOJIHEHHBIM HAITUTKOM
NPOCTPAHCTBOM JJISi M3BJICYCHHS YKA3aHHOTO HANWTKA M3 YKAa3aHHOTO 3arOJIHEHHOTO

HAIMUTKOM IPOCTPAHCTBA.
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32. Cucrema po3vBa HAIUTKA MO JIOOOMY M3 MPEAIIECTBYIOIINX MYHKTOB, B KOTOPOH
Kakaasi KaMepa MOBBIIIEHHOIO JaBJICHUsS] COAECPKUT COSAVHUTENBHBINA 3JIEMEHT KOHTEHHepa
JUIsl HANIUTKA IJIs1 COEAWHEHUs OAHOIO U3 YKA3aHHBIX KPAHOB Ui PO3JIMBA C BBITYCKHBIM
OTBEPCTHUEM JUJIs1 HAITUTKA COOTBETCTBYIOLIErO CXKMMAEMOIr0 KOHTEMHEPa JJIs1 HAITUTKA.

33. Cucrema po3nuBa HANUTKA MO JKOOOMY M3 MPEAIIECTBYIOIIUX MYHKTOB, IMPHYEM
CHCTEMa CKOHCTPYMPOBaHA il OOHApy>KEHUs M3MEHEHUH JIIMTEIbHOCTBIO MEHee OIHOMN
CeKYHIIbl U3MEPEHHON (PH3UYIECKON BEJTUIHUHBL.

34. Cucrema po3nuBa HalWTKa MO JIOOOMY M3 MPEAIIECTBYIOIIUX MYHKTOB, IPHYEM
CHUCTEMA COIEPIKUT IO MEHBLIEH Mepe ABE KaMepbl MOBBILIEHHOTO AABJICHUs], IPUYEM KaXKaast
U3 YKa3aHHBIX KaMmep IMOBBILIEHHOIO NaBJICHWs BMELIA€T U MHKAINCYJIUPYET COKMMAaeMbli
KOHTEHHEp ISl HAIUTKa.

35. Cnoco® KOHTPOJIS CHUCTEMBbI PO3JIMBA HANUTKA, B KOTOPOM YyKa3aHHAas CHCTEMa
pO3/1MBa HAIUTKA COAEPIKUT ONHY MM HECKOJIBKO KaMep IOBBILIEHHOIO AABJIEHUS, MPUYEM
KaKasi KaMmepa IIOBBILIEHHOTO [aBJIEHUsI OIpPEAENseT TIepMETU3UPOBAHHOE BHYTPEHHEE
NPOCTPAHCTBO ISl Pa3sMEIIEHUs U HMHKAINCYJSALUU CKUMAeMOrO KOHTEWHepa sl HAlMTKa,
YCTPOMCTBO pO3JMBA, COAEpJKAaIlee OAWH WJIM HECKOJBKO KPaHOB MAJid PO3JIMBA Ui
U3BJIEUEHMs] HAaNUTKAa M3 CXKMMAEMOro KOHTelHepa(oB) IJIsl HANMUTKA, U JIMHUIO PO3JIUBA,
NPOXOISIIVI0 OT KaMepbl(Kamep) TOBBILIEHHOIO IaBJIEHUS A0 YKa3aHHOTO YCTpPOMCTBa
pO3JHBa, MPUYEM CIIOCOO MPEAYCMATPUBAET CTAIUH:

- U3MEPEHHUs1 C 4aCTOTOM 3aMmepoB MO MeHblied Mepe 10 I'l, mpeanoyTUTENBHO MO
MeHblied mepe S50 I, mo MeHbIIeW Mepe OJHOIO CBOMCTBA YKAa3aHHONH KaMephl
MOBBIIIEHHOIO  J1aBJICHMs,  COOTBETCTBYIOIIErO0  IE€PMETU3UPOBAHHOIO  BHYTPEHHEIO
NPOCTPAHCTBA H/MITH COOTBETCTBYIOIIErO CKUMAEMOro KOHTEHHepa ISl HAITUTKA,

- HENpPEepbhIBHOIO AaHAINW3a [JAaHHBIX, NPEACTABIAIOIINX YKAa3aHHOE HW3MEPEHHOE
CBOWCTBO, U

- COOTHECEHHUs] W3MEHEHUs [JINTEIbHOCTBI0 MEHEE OJHOM CEeKyHIbl YKa3aHHOIO
U3MEPEHHOIO CBOMCTBA C JEHUCTBUEM B CHCTEME PO3JIMBA HAIUTKA.

36. Cocob mo m. 35, B KOTOpPOM [EHCTBHE BBIOMPAIOT W3 TPYMIIBL CPadaThIBAHHS
KpaHa JJisi po3JinBa, cpabaThIBaHUS KOHKPETHOTO KpaHa JJisl PO3JIMBA, TEYCHUS HAIUTKA B
JIMHUU PO3JIUBA, TEYEHUs] HAITUTKA B KOHKPETHOM JIMHUU NTOJA4H HAIUTKA.

37. Cnocob mo m. 35, mpenycMaTpUBAKOIIUI CTaguI0 OlNepalud OOHApy KEHUs
KOHKPETHOTO KpaHa [Jjisl pO3JMBa IyT€M COOTHECEHHs C W3MEHEHUEM JaBJICHUS B
repMETU3UPOBAHHOM BHYTPEHHEM IPOCTPAHCTBE, MNPUMBIKAIOIIEM K COOTBETCTBYIOLIEMY

KOHTEHHEPY AJIs1 HAIIUTKA.



42

38. Croco0 KOHTPOJISi CUCTEMBbl PO3JIMBA HAIUTKA, B KOTOPOM YyKa3aHHAs CHCTEMA
PO3JIMBA HAMUTKA COAEPKUT ONHY WJIU HECKOJIbKO KaMep IMOBBILIIEHHOTO AABJICHUS, MPUYEM
Kak[asi Kamepa IOBBILIEHHOTO [aBJIEHUsI ONPENeNsseT TePMETU3UPOBAHHOE BHYTPEHHEE
MPOCTPAHCTBO JJISI Pa3MEIICHUsT U MHKAICYJALNN CXKUMAEeMOIro KOHTEWHepa IJIsl HAIWTKa,
YCTPOMCTBO PO3JIMBA, COAEpKalllee OIWH WJIM HECKOJBKO KpPaHOB MAJsl PO3JMBA JUIA
W3BJICYCHHUs] HAMUTKA W3 CXKUMAEMOro KOHTeHHepa(OB) IUIsl HAMWUTKA, U JIMHHUIO PO3JIHBA,
MPOXOASIIIYI0 OT KaMepbi(KaMep) TOBBIIIEHHOTO [aBJIEHHS IO YKa3aHHOTO YCTPOHCTBA
PO3NINBA, MPUYEM CIIOCOO MPEIyCMaTPUBALT CTAIUU:

- HENPEPBIBHOIO M3MEPEHMs aBJICHUS ra3a, COAEPIKALIErocss B repMETU3UPOBAHHOM
BHYTPEHHEM IPOCTPAHCTBE, UCHOJIb3Ysl U3MEPUTEIBHOE YCTPONCTBO € YaCTOTOW 3aMEPOB IO
MeHb1ier mepe 10 I'n,

- HEMpPepbhIBHOTO aHAIM3a IaHHBIX O [aBJICHUU il OOHAPY)KEHHs BHE3aITHBIX
M3MEHEHMH JaBJIeHUs U

- COOTHECEHUs] U3MEHEHUs JABJIEHUs C ACMCTBUEM B CUCTEME PO3JIMBA HAIIUTKA.

39. Criocol OLeHKH pa3iuToro oObeMa HAIUTKA, PAa3IMBAEMOr0 U3 CHCTEMbI PO3JIUBA
HAIIUTKA, B KOTOPOM YKa3aHHas CUCTEMA PO3JIMBA HAIIUTKA COAEPIKUT OJHY MU HECKOJIBKO
KaMep TMOBBILIEHHOTO JABJEHUs, MPUYEM Kaxaash KamMepa MOBBIIIEHHOIO aBJICHMUS
omnpenessieT TepMEeTUYHOE BHYTPEHHEE MPOCTPAHCTBO IJIsi PA3MEINEeHHUs] W WUHKAICYJISLHH
CKMMAaeMOro KOHTEWHepa il HalWTKa, YCTPOMCTBO pO3JIMBA, COJEpIKallee OAUH WIH
HECKOJIbKO KPaHOB Ui PO3JIMBA JJISl U3BJICYEHHsI HAMMUTKA M3 CXKUMAEMOIro KOHTeHHepa(oB)
IUTSL HATTATKA, W JIMHUIO PO3JIMBA, MPOXOASINYIO OT KaMmepbi(KaMmep) MOBBIIIEHHOTO NaBICHUS
10 YKa3aHHOT'O YCTPOHCTBA PO3JIMBA, MPUYEM CIIOCOO MPeayCcMaTPpUBAET CTaHH:

- HETPEPBIBHOIO M3MEPEHMs NaBJICHUS Ta3a, COAEPIKALIErocs B repMeTU3UPOBAHHOM
BHYTPEHHEM IPOCTPAHCTBE, UCMOJb3Ysl U3MEPUTEIBHOE YCTPONCTBO ¢ YaCTOTON 3aMEPOB IO
MeHbluein mepe 10 '

- HEMpPEepbIBHOTO AaHAJM3a JAHHBIX O JaBJIEHUH JJisi OOHApYKEHUs W3MEHEHUH
JaBJIEHUS, CBA3AHHBIX C aKTUBALMEN KpaHa JJ1sl pO3JIUBA;

- UBMEPCHHU BPEMCHHU, MPOMICAIIETO MEKAY ABYMS TaKUMH U3MCHCHUAMU JABJICHUSA,

- OLICHKU Pa3JUTOro o0beMa HaMUTKa, Pa3iiBaeMOro U3 CUCTEMbL, IyTeM YMHOMKEHUS
YKa3aHHOTO BPEMEHHU Ha PacXo]] HAMMTKA B JIMHUU PO3JIHBA.
40. Cnocob no smobomy u3 mm. 39 unm 40, B KOTOPOM H3MEPHUTEIBHOE YCTPOHCTBO

MPeACTaBIISIET COOOM MaTYHK NaBJICHUS.
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41. Cnocob mo 1. 39, B KOTOPOM JaHHBIE O NaBjieHUU AUPGEPEeHUNPYIOT ABAXKABI B
X0l CTaAuM aHajh3a, M B KOTOPOM W3MEHEHHUS MAaBIeHHs OOHAPYKUBAKOT IyTEM
HaOJIFO/IEHUS TIHKa BO BTOPOH MPOM3BOIHOW JABJIEHUS, IPUYEM YKA3aHHBIA MUK MPEBBILIIAET
3apaHee OINpPeeIeHHOe IOPOrOBOe 3HAYECHHUE.

42. Croco® KOHTpPOJIA CUCTEMbI PO3JIMBA HAIUTKA, B KOTOPOM YKa3aHHAas CHUCTEMa
pO3JIMBa HANUTKA COAEPXKUT OFHY WM HECKOJIBKO Kamep IMOBBIIIEHHOTO aBJEHUs, IPUYEM
KaXklas KaMmepa IOBBIIIEHHOIO [aBJIEHUS OIpenessieT IepMeTU3UPOBAHHOE BHYTPEHHEE
NPOCTPAHCTBO ISl Pa3sMEIEeHUs] U WUHKAINCYJIALUU CKUMAeMOro KOHTEWHHepa JJIsl HalWTKa,
YCTPOMCTBO pO3JIMBA, COAEprKallee OAMH MM HECKOJNbKO KpPAaHOB Ui pO3JIMBA s
U3BJICUEHMs] HANUTKa M3 CXKMMAeMOro KOHTelHepa(oB) IUIsl HAaNHUTKA, U JIMHUIO PO3JIMBA,
NPOXOIAIIYI0 OT KaMepbl(kamep) TOBBIIIEHHOTO MAaBJIEHUS A0 YKa3aHHOIO YCTpOicTBa
pOo3NuBa, MpUYEM Coco0 MPenyCMaTPHBAET CTAANH:

- HETIPEPBIBHOTO U3MEPEHUs AABJICHUS KUIKOCTU B JINHUU PO3JIUBA,

- HeNpepbIBHOTO AaHANIN3a JaHHBIX O JaBJI€HHHM M1 OOHApyXXeHUS H3MEHEHHH
JABJICHUS, CBSI3AHHBIX C COOBITHEM B CUCTEME;

- COOTHECEHMS M3MEHEHUsI JaBJIEHHsI C HEKOTOPBIM COOBITHEM B CHCTEME PO3JIHBa
HAIUTKA, MPUYEM YKAa3aHHOE W3MEHEHHE [aBJICHHsI IPEBBIIIAET HEKOTOPOE 3apaHee
OTIpeIeIEHHOE IOPOrOBOE 3HAUYEHUE.

43. Cnocob mo m. 42, B KOTOPOM COOBITHE OTHOCHTCS K MyCTOTE KOHTEWHepa MAJisi
HaIHTKa.

44. Cucrema po3JIuBa HAMWTKa Ui JO3UPOBAHUS HANWUTKA, MNpPUYEM YyKa3zaHHas
CHCTEMa PO3JINBA HAMUTKA COAEPIKUT:

- OJIHYy WJIM HECKOJbKO KaMmep IMOBBILIEHHOTO AaBJICHUs, COAEpIKAIIUX COeNUHIEeMOe
OCHOBaHHE M KOJIMAaK, ONpeAeNsolie repMeTH3NPOBAHHOE BHYTPEHHEE MPOCTPAHCTBO IJIS
pasMellleHHsl M MHKANCyJSIIUM  CKUMAaeMOro KOHTeilHepa MJisl HalWUTKa, MMEIOLIEero
BBIITYCKHOE OTBEPCTHE AJIsl HAITUTKA, COEUHSIEMOE C OCHOBaHUEM,

- YCTPOWCTBO PO3JIMBA, COAEp:Kallee OAUH UM HECKOJIbKO KPAHOB Ui PO3JIUBA AJIs
U3BJICUEHHSI HAITUTKA U3 C)KMMAeMOro KOHTeliHepa(OB) I HATIUTKA,

- JIMHUIO pO3JIMBA, MPOXOMSIIYI0 OT YKAa3aHHOTO OCHOBaHUS(H) MO YKa3aHHOTO
yCTpOICTBa pO3JMBa, NPUYEM YKa3aHHas JIMHUSI PO3JIMBA COJNEPKUT OAHY WJIM HECKOJBKO
JUHUH [TO1aYy HAINUTKA, U

- O MEHbIIEH Mepe ONHO W3MEPUTEIbHOE YCTPOWCTBO MAJIsI KAXKIOH KaMepsl
MOBBIIIEHHOIO JAABJICHUs,, CKOHCTPYMPOBAHHOM MJIi KOHTPOJS MO MEHbLIEH Mepe OAHOU

(1)PI3PI"I€CKOI>1 BCJIMYMHBI COOTBETCTBYHOLIETO TCPMETUYHOIO BHYTPEHHEIO IMPOCTPAHCTBA,
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OCHOBAHUSI, KOJIAKa W/MIN CXKHMAeMOro KOHTEHHepa [Jisl HAmHWTKa, MPHYEM yKa3aHHOe
U3MEPUTENIbHOE YCTPOHCTBO CKOHCTPYMPOBAHO TaK, YTOOBI MMETh YAaCTOTY 3aMEpOB II0
MeHnblien mepe 10 I'n,

pUYeM CUCTEMA PO3JIMBA HAIIUTKA CKOHCTPYHPOBAHA /IS

1. 00paboOTKHM NaHHBIX OT U3MEPHUTEIBHOTO YCTPONUCTBA(YCTPONUCTB) U
i1. oOHapy>keHHsI COObITHS B CUCTEME IyTEM HENPEPBIBHOTO aHAIN3a JAHHBIX OT
U3MEPUTENBHOTO YCTPOHCTBA(YCTPOICTB).

Cucrema posznuBa HanmuTka 1Mo 1. 44, B KOTOPOM YyKa3aHHOE W3MEPUTENILHOE
YCTPOHCTBO COAEPIKUT AATYUK AABJIEHHs, CKOHCTPYHPOBAHHBIM I KOHTPOJIS AABICHHS B
repMeTU3UPOBAHHOM BHYTPEHHEM MPOCTPAHCTBE W/WJIM B JIMHUH PO3JIUBA.

45. Cnoco6 no mobomMy u3 npenecTByromux mm. 38-44, npuyem cnocod crnocobeH
O0OHapy>XKUBAaTh U3MEHEHMS AaBJIEHHSI JUIUTEIbHOCTBIO MEHEE OJTHON CEKYH/IbI.

46. Cnocob mo moboMy M3 mpenlecTByomux . 38-45, B kKoTopom cpabaTbiBaHue
KOHKPETHOTO KpaHa Uil PO3JINBA MOKET OBITh ONPEAETICHO Ha OCHOBE YKa3aHHbIX M3MEHEHUI
JaBJICHMSI.

47. Cnocob mo mo0oMy M3 TpeAmecTByrommx mm. 38-46, B KOTOPOM H3MEHEHHE
COCTOSIHMS KOJITIAKA MOKET OBITh OTPEIeIeHO Ha OCHOBE YKa3aHHbIX M3MEHEHU NaBIeHNUS.

48. Criocob 1o mroboMy U3 MpenmecTByomux . 38-47, B KOTOPOM MyCTOTa W/Wiu
C)KMMaHHe KOHTEHHepa JJIsl HaIUTKa MOKET ObITh OOHAPY)KEHO MyTeM aHaJN3a U3MEHEHUH

JaBJICHUA > KUJIKOCTH, COL{Gp)K&H.IGfICSI B JIMHUHU PO3JIUBA.
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POPMYJIA H3OBPETEHUSA

1. Cucrema po3nuBa HamuTKa [ pO3JIMBA HAMUTKA, NMPUYEM YyKa3aHHas CHUCTEMA
PO37IMBa HAITUTKA CONEPIKUT:

- omHy unu Ooyee KaMep MOBBIIMIEHHOTO MABJICHUS, COAEPXKALIUX COETUHAEMOE
OCHOBaHHE M KOJMAK, ONPEAeNsolie repMETU3NPOBAHHOE BHYTPEHHEE MPOCTPAHCTBO IJIs
pasMellleHHusT M MHKANCyJSIIUM  CKUMAeMOro KOHTeilHepa JJisl HalWTKa, MMEIOLIEro
BBIITYCKHOE OTBEPCTHE AJIsl HAITUTKA, COEUHIEMOE C OCHOBAHUEM,

- YCTpOICTBO pO3JHMBa, CoAepxkallee OAUH WM Oojiee KPaHOB AN PO3JIHBA s
U3BJIEUEHHSI HAIIUTKA U3 COKUMAeMOro KOHTeliHepa(OB) 1UIsl HAUTKA,

- JIMHMIO PO3JIMBA, MPOXOMAIIYI0 OT YKAa3aHHOTO OCHOBaHUs(M) A0 YKa3aHHOIO
YCTPOMCTBA PO3JIHMBA, MPUYEM yKa3aHHAs JIMHUS PO3JIMBA COAEPKUT OIHY MM Ooiee JIMHUN
NOJa4M HANUTKA, U

- IO MEHbLIEH Mepe OAHO M3MEPUTEIbHOE YCTPOMCTBO, CKOHCTPYHMPOBAHHOE IJIs
KOHTPOJII TI0 MeHblIIeH Mepe ONHOW (DU3MUECKOW BEJNUYMHBI JIMHUM  PO3JIMBA,
repMEeTU3UPOBAHHOTO BHYTPEHHErO NMPOCTPAHCTBA, OCHOBAHUS, KOJIIAKA W/WIIM CKUMAEMOTro
KOHTEHHepa AJi HAIIUTKa, IPUYEM YKa3aHHOE U3MEPUTEIbHOE YCTPOUCTBO CKOHCTPYHUPOBAHO
TaK, 4TOObI UMETh YaCTOTY 3aMepoB Mo MeHbIueit mepe 10 I,

MpUYeM CHCTEeMa PO3JIMBa HAITUTKA CKOHCTPYUPOBaHA ISl

- 00pabOTKH JaHHBIX OT U3MEPUTENLHOTO YCTPOHCTBA(YCTPOICTB) U
- oOHapy’keHUsi COOBITUSI B CHCTEME MyTE€M HEMpPEPBhIBHOTO aHAIM3a JAHHBIX OT
U3MEPUTENILHOTO YCTPOHCTBA(YCTPOICTB).

2. Cucrema po3ivMBa HAamUTKa TO M. 1, B KOTOPOW YKa3aHHOE H3MEPUTEIbHOE

,
YCTPOHCTBO COAEPIKUT AATYUK AABJIEHHS, CKOHCTPYHUPOBAHHBIA IUII KOHTPOJISI JABJICHHS B
repMeTU3NPOBAHHOM BHYTPEHHEM MPOCTPAHCTBE.

3. Cucrema po3nuBa HANMTKA 10 JIFOOOMY M3 MPEIIECTBYIOINX YHKTOB, B KOTOPOH
yKa3aHHOE M3MEPUTENIbHOE YCTPOMCTBO COAEPIKHUT AATUHK JABJICHHS, CKOHCTPYHPOBAHHBIN
111 KOHTPOJISI TABJICHUS B JIMHUU PO3JIMBA.

4. CucreMa po3JiMBa HAMHUTKA MO JIOOOMY U3 MPEIUIECTBYIOIUX MYHKTOB, B KOTOPOH
yKa3aHHOE U3MEPUTENIbHOE YCTPONCTBO COAEPKHUT NATYUK YCKOPEHHUs, CKOHCTPYHPOBAHHBIN
IUIE KOHTPOJIL YCKOPEHUs/TepeMeleHrsI OCHOBAHMS, KOJIMAaKa W/HJIN COOTBETCTBYIOIIErO
C)KMMAeMOro KOHTEHHepa JJIsl HAaITUTKa.

5. Cucrema po3nHBa HANUTKA 110 JFOOOMY M3 MPEAIIECTBYIOLINX IMyHKTOB, B KOTOPOM

YKa3aHHOE W3MEPUTENIbHOE YCTPOWCTBO CONEPIKUT ayAHO-IaTYUK, TAKOH KaKk MHUKPOQOH,
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CKOHCTPYHMPOBAHHBIN I KOHTPOJIS 3BYKa OT OCHOBAHMSI, KOJITAKa W/ UM COOTBETCTBYIOIIETO
C)KMMAaeMOro KOHTEHHepa JJIsl HAITUTKA.

6. Cucrema po3jHBa HANHUTKA MO JIOOOMY M3 NPEALIECTBYIOIIUX IyHKTOB, MPHYEM
CHCTeMa CONEPIKHUT yCTPONCTBO 0OpabOTKM NaHHBIX Juisi 00pabOTKM W/WiIM aHau3a JaHHBIX
OT U3MEPUTENIBHOTO YCTPOHCTBA(YCTPOICTB).

7. Cucrema po3jHBa HaNHUTKA MO JIOOOMY M3 NPEALIECTBYIOIIUX IyHKTOB, MPHYEM
cucTeMa  CKOHCTPYMpOBaHa  JJid  3arpy3Kd  JaHHBIX OT  H3MEPUTENBHOTO
yCTPONCTBA(yCTPONCTB) B LIEHTPAJIbHBIN CepBep W/MiIM O0JIauHbIH CEPBHC.

8. Cucrema po3nyBa HAIUTKA 110 JIOOOMY M3 MPEAIIECTBYIOUIUX ITyHKTOB, B KOTOPOM
naHHbIe 00pa0aThIBAIOTCS LIEHTPAJIBHBIM CEPBEPOM W/HITH OOJIAUHBIM CEPBUCOM.

9. Cucrema po3nuBa HANMTKA MO JIIOOOMY M3 MPEIIECTBYIOLINX IYHKTOB, B KOTOPOH
coObITHe BBIOPAaHO W3 Trpynmbl: cpadaTbiBaHMS KpaHa JUIs PO3JIMBA, CpadaTbIBAHUS
KOHKPETHOT'O KpaHa JAJisl PO3JIMBA, TEYEHUs HANHMTKAa B JIMHUU PO3JIMBA, TEYEHUS HAIUTKA B
KOHKPETHON JIMHUU MOJAauM HAaNHWTKA, TE€YEHHUs ra3a B JIMHUU DPO3JIMBA, TEUYEHHUs ra3a B
KOHKPETHON JIMHUM TIOAAa4YU HAINUTKA, OTKPBITUS KOHKPETHOM Kamepbl MOBBIIIEHHOIO
naBneHusi, cpabaTbIBAHMUS YCTAHOBKM TIIOBBIIEHMS JABJICHUS, CXXHUMAHHS KOHKPETHOIO
CKUMAaeMOro KOHTEeHHepa Ml HalmuTKa M OKOHYATEeJbHOTO CXKUMAHUS KOHKPETHOIO
C)KMMAaeMOro KOHTEHHepa JJIsl HAITUTKA.

10. Cucrema po3jMBa HAmUTKa MO JIOOOMY M3 MPENUIECTBYIOIIUX IyHKTOB,
CKOHCTPYHMPOBaHHAsl Uil OOHApPy)KEHUS WU3MEHEHHs HM3MEPEHHOH (PH3NUECKOW BEJTMYMHBI,
CBSI3aHHOTO C U3MEHEHHEM B COCTOSIHMM WM/WJIM CTaTyCe OCHOBAHUS, KOJIMIAKA, JIMHUK PO3JIMBA
WWIN ~ TePMETU3UPOBAHHOTO  BHYTPEHHErO0  NPOCTPAHCTBA,  MPUMBIKAIOMETO K
COOTBETCTBYIOLIEMY KOHTEWHEepy [UIsl HAmUTKa, MpHYeM YKa3aHHOe OOHapyKeHHOe
U3MEHEHHUE SIBJIIETCS PE3YJIbTATOM COOBITHSI B CHCTEME PO3JIMBA HAIMUTKA.

11. Cucrema posnuBa HamuTka 1o 1. 10, B KOTOpOH TUMI COOBITHS MOXET OBITh
OTIpeeNieH Ha OCHOBE OOHAPY KEHHOTO U3MEHEHHsI N3MEPEHHON (PU3NIECKON BETUUUHBL

12. Cucrema posznmBa HamuTka 1o jgrobomy m3 mm. 10-11, B koTopoil coObiTne
NpeCTaBIsieT cpabaThIBAaHUE KpaHa [T PO3JIMBA MK cpabaThIBaHUE KOHKPETHOTO KpaHa JJist
po3nuBa.

13. Cucrema po3nMBa HamUTKa IO JIOOOMY M3 MPEOUIECTBYIOIIUX IyHKTOB,
CKOHCTPYHMPOBaHHAs JJIsl OOHApY)KEHUS M3MEHEHHUS NaBJICHUS B JIMHUHM DPO3JMBA W/WIA B
repMETU3NPOBAHHOM BHYTPEHHEM IIPOCTPAHCTBE, NMPHMBIKAIOIIEM K COOTBETCTBYIOLIEMY
KOHTEHHepY MJi HAlWTKa, NPUYeM YKa3aHHOE H3MEHEHHE [aBJICHHUS COOTHOCHTCS CO

cpabaTbIBaHNEM KOHKPETHOTO KpaHa JJIsl PO3JINUBA.
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14. Cucrema po3nMBa HamuTKa IO JIOOOMY M3 MPENUIECTBYIOIIUX IyHKTOB,
CKOHCTPYMPOBaHHAsl [UIi OOHapykeHHsl cpabaTblBaHMA KpaHa sl PO3JHBA IyTEM
HETIPEPbIBHOTO M3MEPEHMs MAABIEHWs B JIMHUU PO3JMBA W/WIM B TE€PMETU3MPOBAHHOM
BHYTPEHHEM IPOCTPAHCTBE, NPHUMBIKAIOIEM K COOTBETCTBYIOIIEMY KOHTEHHEpY M
HANUTKa, OOHApYyXEHHs H3MEHEHWH W3MEpPEeHHOIrO [aBJICHHS M aHaJlIW3a YKa3aHHBIX
U3MEHEHUH JJIs1 COOTHECEHUs YKa3aHHBIX M3MEHEHUH CO cpadaTbiBAaHHUEM KpaHa ISl PO3JIHMBA.

15. Cucrema po3nmBa HamuTKa IO JIOOOMY M3 MPENUIECTBYIOIIUX IyHKTOB,
CKOHCTPYHMpOBaHHAsl il OOHApy)keHUsl CpadaThbIBaHMsI KOHKPETHOTO KpaHa Uil PO3JIMBA
nyTeM OOHapy KEeHHUs 3ByKa CKUMAHUS COOTBETCTBYIOLIETO KOHTEHHEpa AJIs HAITUTKA.

16. Cucrema posnuBa HamuTKa MO JOOOMYy W3 mpemmecTByromux mm. 13-15,
CKOHCTPYHMPOBAHHAs Ul OMpeneNeHnss o0beMa HaJIMBaHUs ONEpalMyd pO3JIMBA HANHUTKAa B
CHCTEME MyTeM COOTHECEHMs M3MEHEHUs JaBJICHHs B JIMHUM PO3JIMBA W/HIN BHYTPEHHEM
IPOCTPAHCTBE CO CpabaThIBaHHEM KOHKPETHOTO KpaHa JJIsl PO3JIMBA.

17. Cucrema po3iMBa HamuTka 1O JIOOOMy W3 mpemmecTByromux mm. 13-16,
CKOHCTPYHpOBaHHast 111 1) oOHapy>KeHMs aKTUBALMU U J1€3aKTUBALUN KOHKPETHOTO KpaHa
ISl po3JMBa INMyTeM OOHAapy>KeHHs HW3MEHEHHH MAaBJIeHUS B JIMHUM pO3JIMBA W/WIN
repMeTU3UPOBAHHOM BHYTPEHHEM IIPOCTPAHCTBE, INPHUMBIKAIOIIEM K COOTBETCTBYIOLIEMY
KOHTEHHepY U HAIUTKA, U 2) ONpenesieH!s] BpEeMEHH, MPOLISAIIero MeKAy aKTUBALed U
Je3aKTHBALMEH YKa3aHHOTO KpaHa AJisl PO3JIHBA.

18. Cucrema posnuBa HamuTKa MO JOOOMY W3 mpemmecTByromux mm 13-17,
CKOHCTPYHMPOBAHHAS JUIsI OLIGHKH PACXO/a HAMUTKA MPH PO3JIMBE HAMTKA MyTeM U3MEPEHUs
U3MEHEHUs JaBJIEHUs] B JIMHUM pPO3JIMBA W/WIM TePMETU3UPOBAHHOM BHYTPEHHEM
MPOCTPAHCTBE MPH YKA3aHHOH OMepalyy pO3JIMBA HAIIMTKA, PUYEM H3MEPEHHOE N3MEHEHHE
JaBJIEHHSI COOTHOCHUTCSI C PACXO/IOM HAITUTKA.

19. Cucrema po3nuBa HaKUTKA 1O JEOOOMY U3 mpenuecTyromux nm. 10-18, npuuem
CHCTEMa CKOHCTPYMPOBaHA il OOHApyKEHUs] M3MEHEHUH JINTEIbHOCTBIO MEHee OIHOHN
CeKYHJIbl H3MEPEHHOU (PH3UYECKON BEJTUUHHBL.

20. Cucrema po3JMBa HANWTKa MO JIOOOMY M3 MpeamecTByomux nm. 17-19,
CKOHCTPYHMPOBAHHAS Ui ONPEAENIeHHsI OCTaBIIerocsi 00beMa CXKUMAEeMOro KOHTeHHepa IJis
HAIUTKA MyTEM OmpeneNeHnsi oObeMa HaJMBAHUS KaXIOH Onepaniyd po3JIMBa HAIMUTKA W3
yYKa3aHHOTO KOHTEeHHepa Ui HANHWTKA W BBIYMTAHUS YKA3aHHBIX OOBEMOB HAJMBAHUS W3
HCXOTHOTO 0O0BEMa HAIMTKA KOHTEHHepa JJIsl HAITUTKA.

21. Cucrema po3nMBa HAamUTKa MO JIOOOMY U3 mpenuiecTByromux mm. 5-20,

CKOHCTPYUpPOBaHHaA 1A O6Hapy>KeHI/I$I OKOHYATCJIBbHOTO CXKUMaHUA KOHKPETHOT'O
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KOHTEHHepa JJii HamuTKa NyTeM OOHAapYy>KeHHsl 3ByKa, CBSI3aHHOTO C YKa3aHHBIM
OKOHYATENIbHbIM C)KUMAHUEM.

22. Cucrema po3nMBa HANUTKa MO JIOOOMY W3 MpenuiecTByromux mm 5-21,
CKOHCTPYMpOBaHHasl ISl ONPEAENIeHUs] ONyCTOLIEHNSI KOHKPETHOIO KOHTEHHepa JJIs1 HaluTKa
nyTeM OOHapy KEeHUSI OKOHYATENbHOTO CXKMMAHUS YKA3aHHOTO KOHTEHHepa JIJIsl HAITUTKA.

23. Cucrtema po3ynBa HANMUTKA IO JIOOOMY M3 MPEAIIECTBYIOIINX MYHKTOB, IMPHYEM
CHUCTEMa COAEPKUT IO MEHbIIEH Mepe IB€ KaMepbl MOBBILIEHHOIO NAaBJICHMs, MPU 3TOM
KaXass M3 YKa3aHHbIX KaMep TIIOBBILIEHHOTO JAaBJIEHHUs BMELIAeT U HWHKAICYJIUPYeT
CKMMAEeMbI KOHTEHHED [T HAIIUTKA.

24. CucremMa po3/MBa HAMTKA IO JFOOOMY U3 MPEAIIECTBYIOIINX IIYHKTOB, B KOTOPOH
BBIIYCKHOE OTBEPCTHE AJIA HAIIUTKA COKMMAEeMOIO KOHTEHepa JUIsl HalMTKA COEIUHEHO C
OCHOBaHHEM IIPU TOMOINM MPOMEKYTOUYHON JIMHUM PpO3JMBA, IPUYEM H3MEPHUTENBbHOE
YCTPOMCTBO CKOHCTPYHUPOBAHO JMJii KOHTPOJSI MO MEHbILIeH Mepe OxHOH (usmueckoi
BEJIMYUHBI IPOMEXKYTOUYHOM JIMHUU PO3JIUBA.

25. Cuctema po3MBa HAIMTKA 10 JIFOOOMY M3 NMPEAIIECTBYIOLINX yHKTOB, B KOTOPOH
U3MEPHUTENIbHOE YCTPOHCTBO CKOHCTPYHPOBAHO TakK, YTOOBI MMETh YaCTOTYy 3aMepOB IO
MeHbLIel Mepe 20 ', npeanoutuTenbHoO no MeHbluel mepe 50 I'.

26. CucreMa po3nuBa HANUTKa JAJI PO3JIMBA HANUTKA, MPUYEM yKa3aHHas CUCTEMa
PO3JIMBA HAITUTKA COIEPIKUT:

- oguH Wi Oojiee OOYOHKOB JUIsi BMELICHUS HAMMTKA, NMpUYeM OOYOHOK(OOYOHKH)
COOEp KUT(aT) BBIMYCKHOE OTBEPCTHE ISl HAITUTKA,

- UCTOYHMK JaBJIGHUs, CKOHCTPYMPOBAaHHBIM [JIs1 BBITECHEHUS HAIMUTKA U3
004OHKa(OB) Yepe3 BhITYCKHOE OTBEPCTHE ISl HATTUTKA,

- YCTPOWMCTBO PO3JIMBA, CONEpKAaIlee ONUH WM Oojiee KPaHOB AJISI PO3JIHBA IS
U3BJICUEHHSI HATTUTKA U3 OOYOHKA(OB),

- JIMHUIO PO3JIMBA, MPOXOSLIYIO OT YKa3aHHOTO BBITyCKHOTO OTBEPCTHUS ISl HAITUTKA
K YKa3aHHOMY yCTPOMCTBY pPO3JIMBa, MPUYEM YKa3aHHAs JINHUS PO3JIUBA COAEPKUT OAHY WU
OoJiee TUHUI MOJAYH HATTUTKA, U

- IO MEeHblIeH Mepe OJHO M3MEPUTEIbHOE YCTPOMCTBO, CKOHCTPYHPOBAHHOE IJIs
KOHTPOJIsI TIO MeHbIIeH Mepe OHOH (PU3NYECKON BENWYHMHBI JUHUM PO3JIUBA, MPHYEM
yKa3aHHOE HU3MEPUTENIbHOE YCTPOHCTBO CKOHCTPYHPOBAHO TaK, YTOOBI HMMETh YaCTOTY
3aMepoB 1o MeHbuien Mepe 10 I,

IIpUYEM CHCTEeMa PO3JIMBA HAIIUTKA CKOHCTPYHPOBAHA AJIs

- 00pabOTKM JaHHBIX OT U3MEPUTENBHOTO YCTPOHCTBA(YCTPOICTB) U
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- oOHapy)keHHs COOBITHSI B CHCTEME MyTeM HEMpepbIBHOIO aHaIK3a JaHHBIX OT
U3MEPHUTENIbHOTO YCTPOHCTBA(YCTPOHCTB).

27. Croco® KOHTpPOJIA CUCTEMbI PO3JIMBA HAIUTKA, B KOTOPOM YKa3aHHAas CHUCTEMa
pO3/IMBa HAMUTKA COAEPKUT OJHY MJIHM OOJiee Kamep MOBBILIEHHOTO JaBJICHHSI, COIEPIKALIINX
UMeIoIee BO3MOJKHOCTh COCOMHEHHUs OCHOBAaHHME M KOJMAaK, MpPUYEM Kaxaas Kamepa
NOBBILIEHHOTO AABJICHUs] ONpeesisieT repMEeTU3UPOBAHHOE BHYTPEHHEE MPOCTPAHCTBO MJIS
pasMeIeHHs ¥ MHKAICYJISILUH CKIMAaeMOro KOHTEHHepa il HAIMTKA, YCTPOWCTBO PO3JIHBA,
cozeprkaliiee OMH WK Oosiee KpaHOB IS PO3JIMBA IJI U3BJICUEHUS HAITUTKA U3 COKUMAEMOTo
KOHTeliHepa(OB) Uil HANWTKA, W JMHUIO pPO3JIMBA, NPOXOIALIYIO OT Kamepbl(kamep)
NOBBIIIEHHOTO  JIABJIEHHsT 1O YKAa3aHHOIO YCTPOWMCTBA pO3JIMBA, MpUYEeM  CroOcod
npenyCMaTpUBaeT CTaIuu:

- HENPEepPbIBHOTO M3MEpPEeHMs NaBJICHHS B I'E€PMETUUYHOM BHYTPEHHEM INPOCTPAHCTBE
W/WJIH B JIMHUM PO3JIUBA, UCTIONB3Ys AATYUK AABJICHUS C YACTOTOH 3aMepOB 110 MEHbILEH Mepe
10 I',

- HeNpepbIBHOTO AaHANIN3a JaHHBIX O JaBJI€HHHM N1 OOHApyXXeHUS H3MEHEHHH
JaBJICHUS U

- COOTHECEHMs YKa3aHHOrO M3MeHEHUsI(H) MaBJIeHUs! C NeHCTBHEM WM COObITHEM B
CHCTEME PO3JINBA HAIUTKA.

28. Crocod mo m. 27, mpudeM cnocod crnocodeH 0OHapyKUBAaTh U3MEHEHHS TaBJICHUS
IUTUTEIBHOCTHIO MEHEe OJTHOM CEeKYH/IbL.

29. Cnocob mo jrodoMy U3 MpenuecTByrmux mm. 27-28, B KOTOpOM cpabaThIBaHUE
KOHKPETHOTO KpaHa Jisl PO3JIMBA MOKET ObITh OMpeeeHO Ha OCHOBE YKa3aHHbIX M3MEHEHUI
TaBJICHHISI.

30. Crmoco6 mo smoboMy M3 mpeAmecTBYrOIMX Mil. 27-29, B KOTOPOM H3MEHEHHE
COCTOSIHHS KOJITIAKa MOKET OBITh OTPEesieHO Ha OCHOBE YKa3aHHBIX M3MEHEHHU ! IaBIeHUS.

31. Cnocob no nroboMy 3 mpeninecTByrOmux M. 27-30, B KOTOpOM MyCTOTa W/HITH
CKUMaHHe KOHTeWHepa s HAIMUTKa MOXeT ObITh OOHApY»KEHO MyTeM aHaJK3a M3MEHEHUHl

JaBJICHUA ) KUJKOCTHU, COI[Gp)I(aLL[efICﬂ B JIMHUHU PO3JIUBA.
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Hetounocts paznuroro o0bemMa OTHOCHTEIBHO
HCXOJHOTO 00heMa KOHTeHHepa /IS HalluTKa
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