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OIIH M3 MMEIOINXCS Ha TOJIOBKE IMIMHJPA BBIMYCK-
HBIX KJTarmaHoB (8) /Ui 3BaKyalny BBIXJIOITHOTO rasa,
[0 MEHBbUIEW Mepe OAMH CYLIECTBYIOIIMN Ha TOJIOB-
Ke IIIHHPa CBOOOIHO YIIPaBISeMBIi BITyCKHOH Kila-
na# (10) s momauwm Bo3ayxa Ui CrOpaHus, 10 MEHb-
LIel Mepe OAUH NPUCOENNHEHHBINA K KAMEpE CrOPaHUS
(7) mmxexTop (9) A BIIpHICKA TOIUIMBA B TaHHYIO Ka-
Mepy. Croco® oTIHUYaeTcst TeM, 9TO caMoe TMOo3THee
BO BpEMs TEKYILETO TaKTa C)KaThsl BTOPOH IOPIICHb
(5) mpuBOIAT B HeicTBUE TPUBOIOM (4) U OIOKUPYIOT
THIIPABIIYECKAM KOHTYPOM (6) B TAKOM ITOJIOKCHUH B
kKamepe cropanus (7), B KOTOPOM BBOJMMEIH MEPBBIM
TopIIHeM (2) BO3AYX CKaT ¢ 3aJaHHOM CTEIIEHBIO CKa-
TS TSI COOTBETCTBHUS CYIIECTBYIONIEH Harpys3ke Ha
JIBUTATEIb, IPU 3TOM CBOOOIHO YIPaBISIEMBIN BXOII-
Hoi kiaraH (10) mpuBOIAT B IEHCTBHE TSI OKOHYAHHS
TakTa BIyCKa IPH TaKOM ITOJIO)KEHWHU TIOPIIHS, TPH
KOTOpOM 00BEM BO3/yXa IJIsl CTOPaHHMsl, BBEJCHHBIH B
KOHIIE TaKTa CXKaTHs, NaET 3aJaHHYI0 CTEIIEHb CHKaTus,
a MHKEKTODP (9) BIPBICKMBAET yCTAaHOBICHHOE KOJIIYe-
CTBO TOILINBA.
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CIIOCOb MUHNMMU3AILIMU BBIBPOCOB OKCHIOB A30TA JJIs1
JUA3EJBHOI'O ABUTATEJIS U IU3EJbHBIN IBUT'ATEJID

Oo0nacTh TEXHHKH
H300peTeHne OTHOCHUTCS K JU3CIBHBIM JABHTATENSIM, B KOTOPHIX BHIOPOCH! B BHIE

oKcHaoB a3oTa (NOX) mpeAcTaBiIsIoT co60ii 6obiyro mpobiiemy.

OOGBI4HBIN 4-TaKTHBIM OU3ENBHBIN JBUTaTeNbh C TaK Ha3bIBAEMBIM KauyeCTBEHHBIM

CrOpaHHeM BBI3bIBacT 00pa3oBaHHE BEICOKOTO cogepkanus NOX.

YpoBeHb TeXHHKH

B nmBuratene BHYTPEHHEro CropaHusi NOPLIEHb IEPEMEINAETCS MEXIY IBYMS
TIOJIOKCHHAMH, BEPXHEH M HWKHEH TOYKAMU IIOBOPOTA. 3a TAKTOM BITyCKa CJIEAYeT
TaKT CKaTHs, 3a KOTOPHIM ClleflyeT pabouMii TakT, KOTOpBIH, B CBOIO OuY€pEb,
COMPOBOXKJAETCA TAKTOM BBIXJIONA, 3aKAHYMBAIOHIMM IpPOLEAYPY, TaK CKa3aTh,
CTaHAapTHad 4-TaKTHas npouenypa. B o6pIYHOM qu3eIbHOM ABHraTesie BIIYCKHOMN U
BBIITYCKHOM KJIanaHel OTKPBIBAIOTCS ¢ UCIOJIB30BAaHUEM PACHIPEIEIUTEILHOrO Baja.
KpoMe Toro, coorsHomeHue Mexay oObeMOM IWIMHIApPa W OOBEMOM KaMephl
cropaHus, KO3 @UIMEHT CXKaTUs, SBISETCS TOCTOSHHBIM, Harpumep. 16:1 wiu 17:1

WX MHBIM. BBICOKas CTeneHs ckaThs 06eCieYBAET BEICOKYIO 3 (EKTHBHOCTb.

ITpoGnema, KoTopas AOKHA OBITH pelleHa B HBIHEIIHHUX JU3EIBHBIX JABHraTeNdX,
3aK/II0YaeTC B CHIDKCHHMH coaepkaHua NOX, KOTOpHIM SBIAETCH pe3yJbTaToM
CMECH KHCJIOpOJa M a3ora B BO3AyXe, U OBICTPO pacTeT C MOBHIIIEHHEM
TeMIepaTyphl cropaHus. CropaHue NpU BBICOKMX TEMIIEpaTypaxX CHIDKAeT Kak
conepxxanne HC, tak u comepxanme CO, a Takke oOpasoBaHHE 4YaCTHI H
CIIOCOOCTBYET YMEHBIICHUIO KojMuyecTBa NoTpebGnenus tomwnua. C apyroi
CTOpPOHEHI, Habmoaaercsa ypenuueHue cogepxanusg NOX, KOTopoe HeKeNnaTeIbHO U3-
3a PUCKOB IS 37I0POBbS, CBSI3aHHBIX C BIBIXaHHUEM, 0COOEHHO BOJIM3U TOPOACKOIo

TPaHCIIOpTA.
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MsBectHo, uro NOXx o6pasyercs INpH BBICOKMX TeMIEpaTypax H B YCIOBHAX
o0eHEHHS TOILUIMBHOM CMECH, TO €CThb HeGONBIIOro KOJMYECTBAa TOIUIMBA H

0OJIBIIOro KOJIHYECTBA BO34yXa, TaK Ha3bIBa€MOIo HU30BITKA BO3ayXxa.

JlusenbHBIE NBMraTeNId HCIONB3YIOT TaK HA3bIBaGMBI KAYeCTBEHHBIN MPHHIIMII
peryJIMpoBaHMsl CrOpaHHs, YTO O3HAyYaeT, YTO B IPHUHIMIE OAMHAKOBEI 00BEM
BO3[lyXa LMK 332 HUKIOM IOABEPracTcs CKaTHUIO, a pa3iIM4YHbIe MOTPeGHOCTH B
MOIIHOCTH OOECIECYMBAIOTCS BIIPHICKOM Pa3IMYHOrO KOJIMYECTBA TOILIMBA. B
PE3YJIBTATE 3TOTO YacTO YCJIOBUA OONBIIETO WM MEHBIIEro OOCIHEHHS BO3SHUKAIOT
npu OOJbLIEM WIM MEHBIIEM H30BLITKE BO3IyXa, YTO MPUBOIUT K OOpa30BaHHUIO
Gonbiero unyu Menpmero NOx. KadecTBeHHBIN NPUHIMI PeryIMPOBAHKS CTOPAHHUS
TakuM 00pa3oM GopMupyeT pa3inyHbie KOHIeHTpauun NOX B BEIXJIONHEIX [a3aX B
3aBUCHMOCTH OT TE€KYIIEH Harpy3KH JBUraTeis, 1 MMEHHO 3TO 3aTPYIHSET MOHCK
crocob6a HeNpepeIBHOTO CHiDKeHUs coxepxanus NOx. IMpoGnema moxer OBITH
CBEJICHA K TOMY, YTO Ka4YECTBEHHBIH IPHHIUI PETYIUPOBAHUS CTOPAHHS MPHUBOIUT
K pa3IM4HOM CTeneH! U30bITKa BO3IyXa U COMPOBOXKIaomeMy obpasoBanuio NOX,
KOTOpBIH CErogHsA 4YacTo MBITAIOTCA YMEHBUINTH MyTEM TaK Ha3bIBaeMOM
peuupkyaanud  EGR  (penMpKynasauuss BBIXJIONHBIX —Ta30B)  PELMPKYJIALMH

OXJIAKACHHBIX BBIXJIOITHBIX I'a30B KO BXOAY.

3anavya nzobpereHus

OcHoBHOM 3agaueil u300peTeHUs SBAACTCA CO3AATh MAM3ENBHBIN JBHUraTels,
KOTOpHI IIpM JI000H CTENeHM Harpy3ku Ha JBUTaTellb HMMEET BHICOKYIO
3 @(PEeKTUBHOCTD U B TO XK€ BpeMs TI'eHEpUpPYeT 3HauuTelbHO MeHbme NOX mo

CPaBHCHHIO C CYIICCTBYIOIIIUMHU JU3CIIBHBIMHA ABUTATC/ISIMH.

Ora 3ajaya penraercs H300peTeHHEM, KOTOPO€ XapaKTepU3yeTCs IIpHU3HaKaMH,

NpUBEAEHHBIMU HIXKE B POpMyIie H300peTCHHUS.

HpHHIIPIII Cropanns, B KOTOPOM KOJIUYECTBO TOIUIMBA IPH U3MCHCHMH Harpy3KH Ha

ABUTraTcjib MNOCTOAHHO B CPCAHEM aJaNTHPYCETCA NO OTHOUICHHIO K KOJIHMYCCTBY
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BO3/yXa - TaK Ha3bIBA€MBIH KOJIIMYECTBEHHBIM NPHHIUI PEryJTHPOBAHUA CTOPAHUA —

OyzeT UMK 3a LMKIOM JaBaTh KAXIOH CTEMEHM CXKATHA TaKyIo ke 3Q(EKTHBHYIO
CTENECHb CXKaTHid. OTO MHUHMMHU3UpYeT KoauuectBO NOX OJHOBPEMEHHO C
NOCTH)XKEHHEM BBICOKOM 3()GEKTUBHOCTH IBMraTeNii NpH BCEX HArpyskax Ha

JABHUI'aTCIIb.

CymmHocTb H300peTeHns

Pemenne 3aaun 1 CymHOCTh n300peTeHns: KonuuecTBO ¢KaToro Bo3ayxa MOXET
HENPEPHIBHO LIMKJI 332 LIMKJIOM BO BpEMsI MEHAIOMIUXCS HAarpy30K Ha JABUrare/b ObITh
aJlaTHPOBAaHO K KOJHMYECTBY TOIUIMBA, KOTOpPOE INPOMU3BOAMT MHHHMAJIBHOE
Konmu4ecTBO NOX B BEIXJIONHEIX ra3ax. OTo JeNaeTcs IS TOro, YTOO MpH KaXIoi
Harpy3K€ Ha JIBHrarellb BBIOpaHHOE KOJMYECTBO BO3AYXa LMK 33 IMKIOM
CXKUMAJIOCH MO CYILIECTBY OO OLHOTO M TOTO XK€ KOHEYHOIro AABJIEHHS. DTO CTAIO
BO3MOXHEIM Onarogaps TOMy, 4YTO KaMepa CropaHus, B KOTOPOM BO3IYyX
CKUMACTCA, U3MECHAETCA C MCIIOIB30BAHUEM CHUCTEMBl YIPABJICHUS IBHIATEIEM B
OTHOIIEHMH 3TOr0 BHIOPAHHOTO KOJIMYECTBA BO34yXa, B 3aBUCUMOCTH OT
NOTpeGHOCTH B MOLIHOCTW/HArpy3KE Ha [BHUTATENb W, KOTOPHIHA 3arpy)aercs BO
BpeMs TaKTa BIIyCKa 4epe3 cBOOOIHO yIpaBiseMble KJIAlaHbl, KOTOPHIE OCTAlOTCA
OTKPEHITEIMHM B TEYEHHE IIPOMEXYTKAa BPEMEHHU, BEIOPAHHOIO CUCTEMOI yIIpaBlicHHS
asurareneM. Ilocnme cxaTtus BIPBICKMBAaeTCA KOJMMYECTBO TOILTHBA, KOTOPOE
npousBoauT MuHMMyM NOx. Macca TommuBa, oOecrieyMBaromas MHHHUMAaIbHOE
Konu4ecTBO NOX IO OTHOLIEHMIO K MAacce C)XaToro BO3JyXa, B COOTBETCTBHMH C
n300peTeHrneM, B pUHIHIE, OyHeT OJMHAKOBOM IHKII 33 IMKJIOM, HE 3aBUCSLIEH OT
TEKyHIeH Harpy3ku asuraresia. OcTaBmIMiics B BBIXJIONHBIX rasax mporent NOx
CTAHOBHUTCH  MPAKTHUYCCKM  HEU3MEHHBIM, UTO  o0Jerdaer  BO3MOXKHYIO
HEOOXOOUMOCTh HalTH NOAXOAAIMI MeToH Ui JIOGOro IOCIELYIOIIEro

BO3JEHCTBUA.

Co cBoboano yYHOpapjis€MbIMU KIallaHaMH B T'OJIOBKEC LIAIHUHIpPA, TapenwaTHMn
KJIallaHaMH, KaK B COBPCMCHHBIX 4-TaKTHBRIX ABUTraTeC/IAX, a TaAKOKEe ¢ MCHAIOIMMUMCSH

00beMoM CxkaTusA, IpobiaeMsl ¢ NOX MOryT GBITh 3HAUUTENFHO YMEHBIIEHBI, DTO
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ANOCTH)KHMO ITyTeM M30eraHus BHIIEYNOMSHYTHIX YCIOBHM oOeaHedus. Ha
CErOIHAINHMK JCHL MOXKHO IOALEPKUBATE paboTy pacnpeaesIUTENbHEIX BaJIOB IS
yIpaBlIeHHs BBITYCKHBEIMHU KJIallaHaMH, HO BIIyCKHBIE KJIallaHBI JOJDKHEI CBOOOIHO
YOPABIATECS JIMIIb JUId Jy4ied pabodell SKOHOMHH, PEryaupys KOJIHYECTBO
BXOIUIIIETO BO3ayxa. TaxkKe €C/iM M BIYCKHbBIE KJIamnaHBl YIPaBIAKOTCHA, KaK 3TO
AeNaeTCs CEerofiHs, MOCPENCTBOM PaCIpeNeNUTENbHOTO Bajla, KOJIMYECTBO BO3AyXa
Ha BXOJC IO/DKHO PEryJIMpOBAThCSA JIOOBIM THUIIOM BO3IYIIHOTO OrpaHHYUTEN,
KOTOpBIA, OJHAKO, He OydeT MCIIoNB30BaTh BECh NOTEHIHAN JUIS O-HACTOSALIEMY

BBEICOKOH 3¢ (PEKTUBHOCTH.

CBoOOAHO ympaBiseMble ITHEBMATHYECKME KIIANlaHBI, KOTOPHIE ABIAIOTCA
IPEATIOYTUTEIBHBIMY,  OTKPBIBAlOTCS C  HCIOJNB30BAaHMEM  CXAaToro  rasa,
NPEANIOYTUTENBHO BO3AyXxa. Bosayx CKMMaeTcs KOMIIPECCOpPOM IO HaBJICHUA,
CIIOCOOHOTO CTaOMIN3MPOBATh OTKpPBITHIE Kiamanel (cM. mateHr SE535886 C2,
SE1100435 (Al). Ho Ttamke MOryT HCIOJB30BATBCA M JAPYIME METOABI I
CBOOOJHO  yNpaBiIsAEMBIX  KJJAAHOB, TaKWe KaK T[HWAPABIMYECKHE  HIH
3JIEKTPOMArHUTHEIC KJIalaHsl. MeHsoneecs cKaTue MOXET ObITh JOCTUIHYTO IIO-
pasHomy. M 3T0 moamepxkuBaeT MeTol, B KOTOPOM JaHHOE MPOCTPAHCTBO B
TOpIIHE, TaK Ha3biBaeMas MOPIIHEBas IOJOCTh, MOXKHO CKa3aTh, IEPEHOCHTCS Ha
rOJIOBKY LWIMHApPAa ¥ Ha3blBaeTCd KaMepodl cropanus, O0ObEM KOTOpOH
BapbUPYETCA, HAIPUMEP, B COOTBETCTBHM C NPUHLUIIOM BEBILEYIIOMSHYTHIX
IaTeHTOB. DTO NPOMJLIIOCTPUPOBAHO HIDKE, NPH OMHCAHUHU MPEANOYTHTEIEHOrO

BapuaHTa OCYIICCTBICHUA.

Taxkum o6pa3oM, kak YHOMSHYTO BEIIIE, 3aJaueii H300pEeTeHUs ABIAECTCA CO3AATh
JOV3CIBHBIN JABUraTellb, KOTOPBIA IpH MIOOBIX Harpy3kax / MOUIHOCTH JBHIaTeNIs
MMeEET BBICOKYIO 3()()EKTUBHOCTH ¥ B TO XK€ BPeMs F€HEPUPYET OIyTHMO MEHBILE

NOX, YEM CCTOAHAIIHNC MTHU3CIIBHBIC ABUTaTCIIN.

‘lepes YIIpaBJi€HHE BPEMCHEM OTKPBITHA BIYCKHOI'O KiallaHa IO OTHOIICHUIO K

06’I>eMy KaMepel CropaHnuvss B TOJOBKE€ HWIHMHApAa WIH, IIO-APYTroMYy TIOBOpA,




10

15

20

25

30

NOCPEACTBOM KOHTPOJIA o0npeMa KaM€pbl CropaHvs 110 OTHOIICHUIO KO BPEMEHH

OTKPBITHS BIIYCKHBIX KJIAIlaHOB OIPEJEJICHHAast CTENEeHb CKATHUA JUIS YKa3aHHOTO
JABUraTeisd MOXET IMOANEPKHMBATHCA IPU pPa3INYHBIX Harpy3kax Ha JBHUraTelb,
OJHOBPEMEHHO € TEM, YTO Macca BIIPHICKMBAEMOIO TOIUIMBA AaJalTHPYETCA U
HamnpasiigeTcs Ha MHUHMMH3auvio NOX, T.e. u30erarorcss YNOMSHYTBIE YCIIOBHSA
obenHeHHd. JTO JaeT ONHOBPEMEHHO BHICOKOE JIaBJICHHE CrOpPaHMs, BLICOKHE
TEMIIEPATyphl CrOpaHUA M BHICOKYIO 3(dexTuBHOCTE. Ecnmu o6beM KaMepl
CropaHMsl JOJDKEH OBITH M3MEHEH, YTOObI afanTHUpOBAaThCA K HOBOM Harpyske Ha
JBUTaTeNb, 3TO M3MEHEHHE, YTO ONTUMAIBHO JUIi MUHUMH3auu NOX, MOXeT
IPOMCXOMUTh CaMO€ IIO3JHEE BO BpEeMsA TaKTa CXaTUs TMOCJE IOCIEIHEro
U3MEHEHHOIO BPEMEHM OTKPBITHS BIIYCKHBIX KJIANaHOB BO BPEMs IPEABLIYIETO
TaKTa BIIyCKa, a KaK BapMaHT, BO BpeMs IMpeIsIAyLlIEro TaKTa BBIXJIONA.
IIpeo6pazoBaHne OT YaCTHYHON K MaKCUMaJbHOH Harpyske ABHUraTes MOXET
IIPEUMYIIECTBEHHO BHINIOJHATECA B XOAE CrOpaHMs IIpM HaJIMYUHA BBICOKOTO

JaBJICHHSA B IWIHHIPC.

Eciu s maHHOro o6seMa UMIMHApA CTENEHb CXKaTUA paBHa, Hanpumep, 16:1, u
BIIyCKHbIE KJIaMaHbl B IPUHLIMAIIE OTKPHITH B TEYEHHE BCErO TaKTa BITyCKa, H Macca
BIIPHICKHYTOTO TOIUIMBAa B KaMepe CropaHHs NpUCHOcobjeHa M MHUHHMH3ALUU
NOx. Ecnu 3aTtem Ui CHIDKEHUS MOIIHOCTH JBHIaTelis, BIBOS MEHBIIE BO3AYyXa
JUIsl. TOpPEHUs BO BpeMs TaKTa BIIyCKAa 4Ye€pe3 BITyCKHBIC KIallaHbl CHCTEMBI
VIpaBJICHUA ABUIATENIEM 3alpalluBaeTCs Ui TOro 4YTOOBl 3aKpBITh paHBILE, B
NpUHLMIIE HAa TMOJIIYTH BO BPEMs TaKTa BIIyCKa JUIS CKUIaHHsA oObeMa KaMmepsl B
roJIOBKE LIMIMHApA ClelyeT 3HaYUTENbHO YMEHBIIUTH, B MPUHIIUIE BBOE, YTOOHI
CTeMeHb CXKaTHs B MMPHHIMIIE COXPaHsIach, B TO BpeMs Kak OyIeT 3aneiicTBOBaHO
BIBOE MEHEIIE TOIUIMBA. Pe3ynrTaToM SABJSETCS BBHICOKAs TeMIepaTypa cropaHm,
BBICOKOE JIaBJICHHE CTrOpaHMs, & TaKXKe 3aMETHO YBEIMYCHHas 3(P(PEeKTUBHOCTH 3a
cueT pabouero TakTa, KOTOpHIA OyJeT JUINHHEE, YEM TaKT BIIYCKa, TaK Ha3bIBAEMBbI
K1 Mwuiepa. 50% -HOe yMEHBIIEHHE pa3Mepa KaMephl CTOPaHUSI MOXET OBITh
BEIMIOJIHEHO 3a OOWH WM HECKOJBKO OTHAENBbHBIX LMKIOB. Pa3mep kamepsl

CropaHu, KOTOpBIﬁ IMOCTOSHHO PErYJIMPYETCA C YUCTOM CTCIICHU CXKaTHA, ABJIACTCA
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HAaUMCHBIINM Ha XOJIOCTOM XOAYy U HauOOJIBIIUM Ipu MaKCUMAaJIbHOH Harpy3ke Ha

ABHraTellb, KOTOpas MOXET BKIIOYaTh B cebs mepe3apiaaKy uepes, Hamnpumep,
BBIXJIONHYIO TypOuHY. B kauecTBe anbTepHATHBEI, MOXKHO NPU HHM3KOM Harpyske,
HallpUMEp Ha XOJIOCTOM XOJy, 4YepeNoBaTh C TaK Ha3bIBAEMbIM OTKIIOYECHHEM
LWINHIPA, [7Ie HE UCTIONB3YIOTCA 3allOpHbIE IMIMHAPH 111 obecrieyeHus OobIIei

MOIITHOCTH U1 NOJAACPKAHUA pa60TBI ABUATATCILA.

Jlaxke eciy ynpaBieHHE BITyCKHBIMU KJIanaHaMy 06eCcTieYrBaeT XOpOIIy0 TOYHOCTh
IOfla4Y¥ CUCTEMOH YIpaBJICHHS IBUTaTeNsl yYCTAHOBJIECHHON MacChl BO3JyXa, TaK
Ha3BIBAEMBIN BO3AYMIHBEIM MaHOMETP MOXET IPEHUMYILUECTBEHHO HCIIOJIL30BaThCs
Ui 6€30M1aCHOr0 JOCTHIKEHM KOJIMYECTBA BO3yXa U VIS pacyeTa MaccChl TOILINBA,

KOTOPO€ DOJIXKHO OBITH BIIPBICHYTO B KaM€py CropaHusa Ha JIAaHHO¥M OCHOBE.

H3o0perenne Oyner celidac OMHMCAHO B CBS3M C IPWIaraéMbIMH YEpPTEKaMH,
TI0Ka3bIBAIOIUMH TIPEINOYTUTE/IbHBIE IIPUMEPE], IPH 3TOM

Ha ¢ur.l cxeMaTHuecku NpeICTaBIEHO IONMEPEYHOE CEYEHHE BEPXHEHM YacTH
IWIMHIpA ABUTaTeNsd C IOPHIHEM B €ro BEPXHEM DPEXHUME XOJa INPH HHU3KOM

Harpyske,

Ha ¢wur.2 cxemarnyecks# H300paXeHO IMONEPEYHOE CEUYEHHE BEpPXHEH dYacTu
WIHHApPA JBUTATENS C IIOPIIHEM B €r0 BEPXHEM PEXHMME XOAa MPH MaKCHUMAIBLHOM

Harpyske, a

Ha ¢ur.3 cxemarnuecku H300pak€HO IIONEpEYHOE CEUCHHE BEPXHEH YacTH
IDUTMHApPA JBUTATENs C IOPLIHEM B €ro BEPXHEM PEXUME XOjAa IpPH CpeaHei

Harpys3ke.

Ha ¢wur.l cxeMaTudecku NpECTaBICHO IONEPEYHOE CEYEHHE BEpXHEH YacTH
IWIHHApPA JBUraTels C TOJOBKOM IWIMHApa, rae o0beM KaMephl CropaHus

HpI/ICIIOC06J'IeH JUIsE HEOOIBIIOMN Harpy3Kd ABUTATECIIA U IIOPHIHEM ABUIAaTCNA B €TI0
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BEPXHEM PCKNME XOJa IMOCJAC TaKTa CXKaTui. B INPUHLHAIIC, BECh BO3OYX, K()TOpHﬁ

OBLT 3arpy’>kKeH B TaKTe BIIyCKa, 3a0JI0KMPOBaH B YKa3aHHOM oObeMe.

Ha ¢ur.2 cxemaTnueckn H300paXEHO IIONEPEYHOE CEYEHHE BEPXHEH YacTu
UWIMHAPA [BUraTels C TOJNOBKOH ILMIMHApA, Tae O0beM KaMephl CropaHus
npucroco0ieH Ui MaKCUMAallbHOM HAarpy3Kd Ha JBUraTelb, a OPIIEHb JBHUraTellq
HAaXOJWTCA B BEPXHEM peXHME XOJa Iocie TakTa ckaTus. B obmeM, Bech BO3Iyx

OT TaKTa BIIyCKa OJIOKUpYETCS B BHILICYTIOMSHYTOM O00BEME.

Ha ¢ur.3 cxemarmuecku un300pake€HO IIONEPEYHOE CEUYCHUE BEpXHEH 4YacTH
OWIMHApA JBUTaTeNs C TOJOBKOW INWIMHApA, TAe O0BEM KaMephl CropaHus
HOAXOAUT IUIS CpeAHel Harpy3KH ABMrarelis M MOPIIHS IBUraTels B €r0 BEPXHEM
pexXuMe Xola IOC/ie Takra CkKaTHi. B ofmeM, Bech BO3ZYX OT TaKTa BIIyCKa

OJIOKHPYETCS B BBILICYTIOMIHYTOM 00bEME.

[{unuHap ABUraTeNs ¢ rojJOBKOM IIUHIApa | ¢ MOpHIHEM 2, YCTaHOBJIEHHEIM Ha
matyHe 3, mokasaH Ha ¢ur.1. I[IpuBox 4, Kak TaKOBO#, MOKa3aH KakK MPHUBOJIMTCS B
ucnojHenue B mateHTtax (SES535886 C2, SE1100435 (Al). Knanan aBurarens B
COOTBETCTBHH C BBILICYHOMSHYTHIM ITATCHTOM OBLI 3aMEHEH IOPIIHEM S5, KOTOPHBIH
MOXKET TMepeMellaTbes B Kamepe cropanus 7. IlopmeHs 5 MoxkeT HOCpencTBOM
CHMIHAJIa U3 CUCTEMEI YIIPABJICHHS JBUraTeNIeM, He IOKa3aHHOM 31€Ch, YIIPABIATHCS,
4TOOB! NPUHHMATDH Pa3IMYHEIE IIOJIOKEHUS B KAMEPE CTOPaHMs H, TaKuM 00pa3oM,
U3MEHAT, O0BEM YacCTH HHXKE MOPIIHSA, TIe MMEET MECTO 3HAa4MTeNbHas 4acTb
CropaHus, KOrjga TOIUIMBO BIPHICKUBAETCS Yepe3 HHXKEKTOp 9. PasnuyHbIe pexXxUMBI
OIOKUPYIOTCS THAPABINYECCKAM KOHTYpOM 6, ONHCAHHBIM B YKa3aHHOM IHATEHTE.
BrINMycKHOM Kianad 8 ynpaBisieTcs IOCPEACTBOM paclpeNelUTEIbHOTO Bala HIIH
IpUBOJa, KaK, HallpUMEp, B YKa3aHHOM IATEHTE, MOKa3aHHOM CHMBOJIMYECKH, a
TaK)Ke BINYCKHOW KiamaH 10, KOTOpBI NpPEeMMYINECTBEHHO, HO HE 00A3aTElbHO,
OTKDHIBAETCS ¥ 3aKpPBIBACTCS IIPHBOJOM IIO CHTHAIYy OT CHCTEMBI YIPaBJICHUA
JABUraTejeM C (GYHKIUEH, B COOTBETCTBUH C BBIICYNOMSHYTHIMH IaTEHTaMH.

Pacxomomep Bosgyxa 11 mpennasHayeH A8 M3MEPEHHA KOJIMYECTBA MOAAYM
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BO3/lyXa Ha TaKTe BIyCKa 4yepe3 BIyckHol kiramaH 10. ITopmiens 2 mokasaH B €ro

BCPXHEM PpCXNME XO0Ja, Koraza €My HE JOOJDKHO OBITH TO3BOJICHO JAOCTHNYD

MEXaHMYECKOr0 KOHTAKTa ¢ 3aMKOM LMJIMHIpA, BKIOYas TapeabyaThlie KiIanaHsl §,
10.

Ha (i)nr.2 IIOKa3aH IIOPIICHL 5 B €r0 BEPXHEM MOJIOXKEHUH, TJle KaMepa CropaHus
MakCMMaJlbHa M J[BHUraTelb MOXET, HO Heo0sA3aTeNbHO, 3arpyxarbcsi [0
MakcuMyMa. B Hacrosuiee Bpems Gonblias WM MEHbIIas Harpy3Ka Ha JBUTraTellb
MOXET 3apsKaThCsd B 3aBUCHMOCTH OT TOTO, CKOJIBKO TOIUIMBA BIIPHICKUBAETCA, U B
JaHHOM CjIy4ae Ha CETONHALIHMI I€Hb ¢ 60siee BHICOKUMU BEIOPOCAMH BBIXJIOIHBIX
razoB. OIHaKo 3TO MOXET OBITHh NPEUMYIIECTBEHHO IIPU HEOONBLION BHIEMKE B
NOpIIHE, TAE€ pacloj0XKE€Ha IOJIOCTh IOPHIHA, TO €CTh B CEpEelUHE KaMephl

CropaHus.

Ha ¢ur.3 cxemarmyecku W300paXE€HO IIONEPEYHOE CEUYCHHE BEPXHEN YacTu
LIHIMHAPA JBUraTelsd C TOJOBKOM WWIMHIApA, IAe 00beM KaMephl CropaHus
MOAXOMUT JUI CPEHEH HAarpy3KU ABUraTels U IOPIIHS JBUTATENsS B €r0 BepXHEM
peKHMe XOoJa II0CNIe TaKTa CKaTHi. B OCHOBHOM BeCh BO3AYX OT TaKTa BITYCKa
3a0JIOKHPOBAH B BHIIIEYNOMSHYTOM o0BbeMe. MIHTepecHBIil pe)kuM IPHBO/A - KOT/Ia,
HalpUMep, BOJMTENh TPAHCIOPTHOTO CPEJCTBA BHE3ANHO HAXHMAET [Meaib
aKkcejepaTopa 10 Ipeela U, CJIeA0BaTeNbHO, BEI3HIBAET MAKCUMAIBHYIO MOLTHOCTD
nsuratens. Bo BpeMs nmocieayromero TakTa pacIIupeHus, THAPaBInYeCKUil KOHTYP
6, GUKCHPYIOUIM TIOpUIEHh 5 B KaMepe CropaHus 7, IeaKTHBHpYeT, IIpH 3TOM
IVIyHXXEp B TEYEHHE HECKONbKMX MWIIMCEKYHI IIepeMelIaeTcss B BepXHee
IIOJIOXKEHME, IMOKa3aHHOe Ha ¢ur. 2 u, B TO Xe BpeMs CBOOOMHBIH pabGouuii
BIYCKHOH KiIallaH 5 Ha MOCIELYIOIIEM TakTe Bxoaa OyIeT JepiKaTbCs OTKPHITHIM
IUIl MakCHUMaJbHOM II0fayM BO3Ayxa. B KOHHIE CXaTus BIPHICKMBAETCA
COOTBETCTBYIOIIEE KOJMYECTBO TOIUIMBA Ul MMHUMM3amuu NOX. Yka3zaHHbIE

JICHCTBHA YUPaBJIAOTCA CHUCTEMOI YHOpaBJICHUA ABUIATCIICM.
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15

CHCII}’CT OTMETUTh, UYTO COBpEMEHHAasA KOMIIBIOTCPUSHPOBAHHAA CHUCTEMA

yIpaBJIeHUs [IBUTATENIeM IIOHATHA, M MOITOMY 31eCh HE HY)KHO YIIOMHHATH, KaK
JOCTHYh OTKDBITUS U 3aKpBITUS CBOGOJHBIX KIalaHOB M TMO3HIIMOHHPOBAHMS
NOpIIHA 5 B KaMepe CropaHus 7 M 4TO BIPBICK TOIUIMBA Yepe3 HHXKEKTOp 9
YIpaBJIIeTCs CUCTEMOM YIpaBJieHHs IBHraTeieM, KOTopas TaKKe COeAHHEHa C

HEOOXOAMMBIMHU JaTYUKAMU U 30HIaMH.

Cnenyer ckasath, 4TO CropaHue He OyIeT IMOJHOCTBIO NPOUCXOAMUTH B KaMepe
CcropaHusi, COOTBETCTBEHHO MMEIOIIEICS NMOPIIHEBOM NOJIOCTH, C TON pa3HULIEH, YTO
e€ pasMep MOXKET MEHATHCS, B 3aBUCUMOCTH OT TOI'0, CKOJIBKO BO3/{yXa BBOAUTCS Ha
TaKTe BIycka. CropaHue MpeKkpamaeTcs Mocie Toro, Kak mopIieHs 2 MOKUAAeT CBOE
BEPXHEE IOJIOKEHUE B IIPOLECCE XO/A, M NABICHHE PaCIIMPSIOIUXCS BBIXJIOMHBIX
ra3oB JEHCTBYeT Ha BCIO IOBEPXHOCTh MOpPLIHA. JlaHHBIE BapWaHTHI U BpeMs
OTKPBITHA BIYCKHOIO KJjlallaHa Ha TaKTe€ BIIYyCKa, YCTaHABIMBAEMBIE CUCTEMOM
yNpaBlICHUs IBUraTeiieM, NMOAPa3syMEBAIOTCs, YTO CYIIECTBYIOT U 6€3 TOro, 4roOsl
ObITh IOKa3aHHBIMM Ha 4YepTexaX WId HHBIM 00pa3soM OBITH I0JPOOHO

OIMTHCaHHBIMH.
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10

®OPMYJIA N30BPETEHUS

1. Cnoco6 MuHMMu3anuu BeIOpocoB NOX npy M3MeHEHHH Harpy3Kd Ha JBHUIaTesb
B YETHIPEXTAKTHOM JH3EJILHOM JBHUraTele, COAEpXKalleM 0 MEHbIIEH Mepe OIuH
OWIMHAP ¢ TrojoBKOM mwiMHApa (1), mepBelif mopmieHb (2) ¢ BO3BPATHO-
NIOCTYNaTeNbHBIM JABH)KCHHEM, YCTaHOBJICHHBIM Ha matyHe (3), oquH npueon (4),
YCTaHOBJICHHBIH Ha rOJIOBKE LWIMHAPA, U OJUH BTOPOH 1opmeHsb (5), IpUBOIUMBIH
B ICHCTBHE IIPUBOJOM M BHINOJIHEHHBIN C BO3MOXXHOCTBIO OBITH 3a0IOKHPOBAaHHBIM
MOCPEJICTBOM THAPABINYECKOro KOHTYpa (6) B pa3sIMuHBIX MOJOXEHHUAX B KaMmepe
cropanus (7), Mo MeHBIIEH Mepe, OIMH U3 MMEIOIMXCS Ha TOJIOBKE UMIMHIPA
BBIIYCKHBIX KJIanaHoB (8) juid jBaKyallMd BBIXJIONTHOTO rasa; IO MEHbIUEH Mepe,
ONMH MMEIOMMICA Ha TOJOBKE LMIMHIApPAa CBOOOZHO YIPABJIAEMEBIN BITYCKHOMN
wianad (10) g mogayuM Bo3gyxa ANIA CrOpaHMA; MO MeEHbINEH Mepe, OXUH
IPUCOCAMHEHHEBIN K KaMepe cropaHus (7) mmxexrop (9) s BIPHICKA TOILIHBA B
JAHHYIO KaMepy, OTIMYaroIMHCA TeM, YTO caMO€ I03/IHEE BO BPEMs TEKYILIETO
TaKTa CXaTHsd BTOpoH mnopmeHs (5) mpuBomsaTr B AeiicTBue mnpuBoaoMm (4) u
OJIOKUPYIOT THAPABIMYECKHM KOHTYpoM (6) B TaKOM MOJIOXKEHHH B KaMepe
cropanus (7), B KOTOpOM BBOJUMEIH 4epe3 mopmeHs (2) BO3AyX CKaT ¢ 3aJaHHOM
CTENEHBIO CXKAaTHA IS COOTBETCTBHUSA CYLIECTBYIOLIEH Harpy3Ke Ha JBHTATeNb, IPH
3TOM CBOOOJHO ympaBisfeMblif BIoyckHoit kinamaH (10) mpuBomsar B aeiicTeue 1
OKOHYaHHUA TaKTa BIIYyCKa IPH TAaKOM IIOJIOKEHUM IMOPIIHS, MPU KOTOPOM 00BEM
BO3AyXa Ul CrOpaHMs, BBEACHHOTO B KOHIE TaKTa CXaTHs, NaéT 3aNaHHYIO
CTENEHb CXaTHUi, a HHXEKTOp (9) BHIPBICKMBACT YCTAHOBJICHHOE KOJHYECTBO

TOIININBA.

2. Cnoco6 mo m. 1, oTnuyarommiics TeM, YTO KOJMYECTBO TOIUIMBA, KOTOPOE

JIOJKHO OBITH YCTAaHOBJICHO, OCHOBAHO Ha pE3yJjibTaTax H3MCPCHUA pacxojoMepa

Bo3ayxa (11).

3. Cnoco6 no mn.l, oTauyaromuiics Te€M, YTO BTOPO# MoOpiueHs (5) IPHBOAAT B

H3MCHCHHOC ITOJIOXKCHHC B KaMepe cropaHus (7) CaMO€ MO3JHEC BO BPCMs TakKTa
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C)KaThd IOCJIC U3MCHCHHMA BPEMEHH OTKPBITHA I BIIYCKHBIX KJIallaHOB BO BpeEM

NpeBIAYIIEro TaKTa BITyCKa.

4. Crioco6 mo m.1, oTaMYaromMiAcs TeM, YTO BTOpOU mHopiueHs (5) NPUBOAAT B
M3MEHEHHOE MOJI0OXKEHHe B Kamepe cropanus (7) He IO3IHEE, YEM BO BpeMs

NpCAbIAYHICTO TaKTa BBIXJIOIIA.

5. Cooco6 mo 1.1, oTaMyaromuiics TeM, YTO HPH BHINOJIHEHUH PaGoOvHMX TaKTOB

NPOHCXOJUT MEPEXO] OT YACTUYHON K MAKCUMAIIbHOM Harpy3Ke Ha JBUraTellb.

6. 4-TaKTHBIM JM3ENBHBIA [BMraTeNb, COICPXKAIMH, MO MEHbLIEH Mepe, OAMH
OWIMHAP C Toj0BKOM muamMaapa (1), mepsbiii nopmeHs (2) ¢ BO3BpATHO-
NIOCTYNAaTeJbHBIM JIBHXXCHHUEM, YCTAHOBJICHHEINH Ha martyHe (3), onud npueox (4),
YCTaHOBJICHHBIN Ha TOJIOBKE LMJIMH/PA, OOUH BTOPOH MOpIIEHb (5), IPUBOAUMBIIA B
NEHCTBHE MPHUBOJOM M BBIITOJHEHHBIN C BO3MOXKHOCTHIO GBHITH 3a0JIOKMPOBAHHBIM
IIOCPEACTBOM T'MAPABINYECKOr0 KOHTYpa (6) B pa3IMYHBIX IOJOXKEHHUIX B KaMmepe
cropanusa (7), Mo MeHbIIEH Mepe, OAWH M3 MMEIOIMXCA Ha rOJIOBKE IMIHHIAPA
BBIIIYCKHEIX KJIanaHoB (8) Ajis 5BaKyallMH BBIXJIOIHBEIX I'a30B, IO MEHBIIEH Mepe,
ONMH HMCIOLIMHCA Ha TOJOBKE IWIMHApPa CBOOOJHO YIPaBJISEMBIA BITYCKHOM
kianad (10) nns momauM Bo3myXa IS CropaHMs; MO MEHbLIEH Mepe, OIUH
NPUCOCINHEHHEIN K KaMepe cropanus (7) uaxekrop (9) s BphICKa TOIUIMBA B
JAHHYIO KaMepy, OTIMYAIOIMHCA TeM, YTO BTOpOW MOpIieHb (5) BHIMOJIHEH C
BO3MOXXHOCTBIO pearMpoBaHMs Ha mpuBoj (4), 4YToOBl yIOepXWBaTh W
GJIOKHPOBATHCA MMIAPABIMYECKHMM KOHTYpoM (6) IpHM TakOM IOJIOKEHHH B KaMepe
cropanus (7), B KOTOPOM CBOOOAHO yIpaBisAeMEIN BIyckHO#N kianaH (10) 3akpsIT
BO BpeMs TaKTa BIyCKa IIPH TaKOM IOJ0XKEHHH MOPIIHA, B KOTOpOM 00beM BO3yXa
IUIA CropaHus, KOTOpBI Obu1 no0aBiieH M B KOTOPOM B KOHIE TaKTa CKaTHA
obecrieunBaeTcs 3aJaHHas CTENEHb CKaTHA JUIA YKA3aHHOTO KOJHYECTBA

BIIPBICKHYTOIr'O TOIJINBA.
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