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OIlepeKeHHsI MOMEHTA BIPBICKA TOIIMBA yBEJINUHBACTCSI.
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CUCTEMA ABUT'ATEJIA (BAPUAHTDI)

ITEPEKPECTHAA CCBIJIKA HA POJACTBEHHBIE 3AABKU

[0001] ITpuopuTeT HacTOsALIEH 3asiBKM UCTIPAIIUBAETCS 10 ATE MOJAYH IIPEBAPUTEIBbHOM
3asiBku Ha mateHT CIIA Ne 63/091212, ozarnaenennoit « CHCTEMbI U CITOCOBBI JIJIA
JABUT'ATEJIA JIOKOMOTHUBA» wu mnonmannoit 13 okrsab6ps 2020 r. Bce comeprkaHue
BBIIIEYTIOMSIHYTON 3asiBKU BKJIFOYEHO B HACTOSILIMI JOKYMEHT MOCPEACTBOM CCBUIKH ISl BCEX

HeJen.

OBJIACTH TEXHUKH
[0002] BapuaHTBl BBINOJHEHHUs] U300PETEHUS, PACKPBITOTO B HACTOSINEM JIOKYMEHTE,

OTHOCATCA K ABUTATCJIAM BHYTPEHHCTO CTOPAaHUS.

OBCYXJIEHUME YPOBHA TEXHUKI

[0003] TpaHcroOpTHBIE CPEACTBA, WUCIMOJB3YIOLINE UCTOYHUKU SHEPrUH, MOJy4YeHHON B
pe3ynbTaTe CropaHus, TaKHe KakK [BUTATEIM BHYTPEHHETO CrOpPaHMs, MOTYT OrPaHHYUBATH
KOJINYECTBO BBIOPOCOB TPAHCIIOPTHBIX CPEACTB (HAIIPUMED, BBIOPOCHI Fa30B M TBEPBIX YACTHUI]) U
NOBBIIATh 3()PEKTUBHOCTD UCIIONB30BAHMS TOILIMBA TPAHCIIOPTHOTO CpencTBa. J{Jisi HEKOTOPBIX
CYIIECTBYIOIIUX JBUTaTeNell MX OSKCIUTyaTalus IJisd OrPaHUYeHUsT BBIOPOCOB M TIOBBILIEHUS
5 (PEeKTUBHOCTH HCHOJIBb30BAHMS TOIJIMBA MOKET INPHBECTH K TOMY, YTO JBUraTelb Oyner
paboTaTh 3a npenesaMu anmnapaTHeIXx orpannuenuii. Hampumep, pabora nuratenst MoxeT ObITh
OrpaHUYEHA JaBJICHUEM B LIMJIUHApPE. B kadecTBe npyroro mpumepa, paboTa IBUTATENS MOKET
ObITh OrpaHHueHa pabOYNM JUATa30HOM KOMITpeccopa TypOoHarueraTesns apuraressi. Hanpumep,
UCXoAs u3 pabouero AuamasoHa KOMIIpeccopa TypOOHarHeTaTesns JBUTaTels, BO BpeMsl paboThl
ABUTaTelNsl TypOOHArHETATeNlb MOXKET 00eCNeunBaTh OrpaHMUEHHOE KOJUYECTBO HAAYBOYHOTO
Bo3ayxa. [1oCKONBKY H3-32 OrpaHMYEHHsT BBIOPOCOB TPAHCIOPTHOTO CPENCTBA U TMOBBIIECHUS
3¢ (}EeKTUBHOCTH UCTIOIB30BAHUS TOTUTUBA MOXKET MOTPEOOBATHCS, YTOOBI ABUraTelb padoTat 3a
npeaesaMH anmapaTHbIX OrPaHUYEHHUH, BEPOSTHOCTD YXYILICHUS XapaKTEPUCTHK KOMIIOHEHTOB
MOXET YBEJIIMYUTBCS, & CPOK CIIy>KOBI ABHraTeNisi MOXKET YMEHbIIUThCS. Kpome Toro, Hu3Kas
3¢ (}EeKTUBHOCTh UCTIOJIB30BAHUS TOILIMBA MOXKET NMPHUBECTH K YBEIMUYEHHIO OOIIeld CTOMMOCTH
TOTLIBA U1l IBUTATENSI, YTO MOKET CHHU3UTH YIOBIETBOPEHHOCTh noTpedbures. 1o cymecTsy,
MOXET OBITb JKENaTeNbHbIM HMETh CHUCTEMY OrPaHHYEHHUS BBIOPOCOB U  IOBBILICHUS
3¢ (}EeKTUBHOCTH HCHOJb30BAHUS TOIUIMBA JBUTATeNleM, KOTOpas OTJIMYAETCs OT CHCTEM,

AOCTYTIHBIX B HACTOSALIECC BPEMSI. BbII_IIeyrIOMSIHYTbIe HpO6J’I€MbI HE MPU3HAIOTCS B COBPEMECHHOM



YPOBHE TEXHHUKHU.

CYIIHOCTDb U30bPETEHM A

[0004] B omHOM BapuaHTEe BBIMIOJHEHHS] CHUCTEMa MOXET COIEepPXKaTb PeryJUPOBKY
BEJIMUMHBI ONEPEKEHHs MOMEHTAa BIPBICKA TOIUIMBA TOIUIMBHBIX (POPCYHOK JBHUTaTelns
BHYTPEHHErO CrOpaHUsi OTHOCUTENIbHO BepxHei MeptBoii Touku (BMT) B oTBeT Ha
notpebnsemyr0  3(pQEKTUBHYIO MOIIHOCTb JBHraTels, MpHUYeM, Korma mnoTtpedsemast
5¢¢exTUBHAasT MOIIHOCTb JBUTATEN YBEIMYMBACTCS, BEJIWYMHA OMNEPEKEHHs] CHaJala

YMEHBIIACTCA, a 3aTEM YBCINYHUBACTCH.

KPATKOE OITMCAHUE YEPTEXENU

[0005] @wur.1 u3obpakaeT CXEMAaTUYECKYIO IHArpaMMy TPAaHCIOPTHOTO CPEACTBA C
IBUTATENIEM B COOTBETCTBUH C OJTHUM BAPHAHTOM BBITIOJTHEHUS] HACTOSLIETO U300PETEHNUSI.

[0006] ®wur.2 n300paxkaeT WIUTIOCTPATUBHBIA rpaUK 3aBUCHMOCTH MEXKAY MO3ULHSIMU
peryisitopa aBuraresnst u odoporamu asurarens B MUHyTY (RPM) nnst nBuraress.

[0007] ®wur.3 u3odpaxkaeT WIUTIOCTPATUBHBINA rpadUK 3aBUCUMOCTH MEXKAY MO3ULHSIMU
peryisiTopa ABUraTesss © MOMEHTOM BIIPBICKA TOIIMBA JJIsl ABUTATEIS.

[0008] ®ur.4 n3obpaxaeT UILUIIOCTPATUBHBINA rpadUK 3aBUCUMOCTH MEXKAY MO3ULMSIMU
peryssiTopa ABUraTesIsi U MaruCTPaJIbHbIM JABJICHUEM Ui CACTEMBI BIIPBICKA TOIIMBA IBUTATEJIs.

[0009] ®ur.5 uzoOpakaeT WUTFOCTPATUBHBIA TpaduK 3aBUCHMOCTH MEXKAY YHCIOM
00OpOTOB ABUTATEJNS U MPEIeIaMU MArUCTPAIbHOTO AABJICHHUS ISl ABUTATEIS.

[0010] ®ur.6 u3zobOparkaeT WILIFOCTPATUBHBIA IpauK B3aHMMOCBSI3U MEXAY MO3ULHSIMU
peryJsTopa ABUraTeNs U NMpeAesaMy MOMEHTA BIPbICKA TOMJIMBA [JIs1 IBUTATENIs.

[0011] ®ur.7A wuzoOpaxkaer WJUTIOCTPATUBHBbIE TpadUKU 3aBUCHMOCTH  MEKIY
OapoOMEeTpUYeCKUM IaBJICHUEM, CKOPOCTBIO IBUraTeNii U MOMEHTOM BIPBICKA TOIUIMBA IS
TBUTATEJSL.

[0012] @wur.7B wu3obpakaeT WLIOCTPATHBHBIE TpPadUKH 3aBUCHUMOCTH  MEXKIY
TEMIIePaTypoil Ha BXOAE B TypOOHArHeTaresb, CKOPOCTBIO M MOMEHTOM BITPBICKA TOIUIMBA JJIS
JBUTATEJSL.

[0013] @ur.7C m300paskaeT WLTIOCTPATHBHBIA IpaduK 3aBUCHMOCTH MEKIY BBICOTOU
pPacnoJIOXKEHUs] [JBUraTeNsl Haj yPOBHEM MOPs U XapaKTEPUCTUKAMM CHUCTEMBbI OXJIAXKACHUS
JBUTATEJSL.

[0014] ®ur.8 uzobparkaeT WIUTFOCTPATUBHBIN CIIOCOO PEryJIMPOBKU HACTPOEK JBHTaTEJIs

Ha OCHOBE HACTPOMKHU MO3ULUH PEryJISITOPA ABUTaTEJIs.



[0015] @wur.9 uzobparkaeT MIUTFOCTPATUBHBINA CITOCOO paboThI ABUTATEIIS.
[0016] ®ur.10 uzoOpakaeT WIUTIOCTPATHBHYIO BPEMEHHYIO MIKANy Ui PEryJHpOBKU

HACTPOWKU MO3ULIMU PETYJIATOpPA ABUTATENsl, BKJIIOYAs EPEXOIHYIO HACTPOUKY.

ITOAPOBHOE OITMCAHUE

[0017] ITocnenyromiee onrcanne OTHOCUTCS K BApUAHTAM BBITIOJTHEHHS CUCTEMBI / criocoba
IUIs TPAHCTIOPTHOTO CPEACTBA, UMEIOIIEro ABUTraTelb BHYTPEHHErO CrOPaHUs, BBIIOJHEHHBIN C
BO3MOKHOCTBIO OTPaHHUEHHsI BBIOPOCOB TPAHCIIOPTHOTO CPENCTBA M TOBBILICHUS TOILIHBHOM
s¢dexTuBHOCTH. B OMHOM mpuMepe cuUCTeMa TPaHCIOPTHOIO CPEACTBA (HampUMep, CHCTeEMa
JKEJIE3HOJOPOKHOTO TPAHCIIOPTHOT'O CPEACTBA), TaKasi Kak Moka3aHa Ha @ur. 1, MOXeT comepkaTh
ABUTaTeNb JJI CKUTaHMs TOTUIMBOBO3AYIIHON CMECH U MOKET COZlepKaTh CUCTEMY CMa3KU JJIs
NOJayl MOTOPHOTO Macjia K pPa3JInYHbBIM KOMIIOHEHTaM aABHrareisi. YToObl TMOBBICHTH
3¢ eKTUBHOCTD ABUraTENs U CHU3UTD PACXOJ TOIUIMBA, IBUTATENb MOXKET COJEPKATh TOTUTUBHYIO
cucreMy ¢ o0muM HarHetatenbHbIM TpybompoogoM (Common Rail), TypOonarserarens c
pacuMpeHHbIM pabourM OHara3oHOM KOMIIPECCOpa M ONMEPEKArOIUM MOMEHTOM 3aKPBITHS
BrnyckHoro kinamaHa (IVC). @ur.2-7C wuzobpaxaroT kanuOpoBKu i pabOThl ABUraTeNs,
nokazanHoro Ha ®wur.1, 1 nosbimeHus ko3 duurenTa noaesHoro neiicreus apurarens. Kpome
toro, Pur.8 wummocTpupyer cnocod paborel nsurarens, a Pur9 wnzobpakaer cnocod
peryJupoBKH pabOThl JBUTATENsl B OTBET HAa NEPEXOAHOE COCTOSHUE BO BpPEeMsS H3MEHEHHS
notpebisiemori  s¢d¢dextuBHoi Mommoctn paBuratens. Kpome toro, @Pur.10 wuzobpakaer
WUTIOCTPATHBHYIO BPEMEHHYIO IIKAJY Ul PETyJHMPOBKH YCIOBHH pabOThI ABUraTeNs BO BpeMs
MEPEXOTHOTO PEXKUMA.

[0018] Tlomxon, omMMCaHHBIM B HACTOSIIEM AOKYMEHTE, MOXKET HCIOJIb30BAaThCS B
ABUTATENSIX PA3JIMYHBIX TUIIOB U B PA3JIMYHBIX CUCTEMaX C IPUBOAOM OT ABHUraTess. J{Js ssicHOCTH
WUTIOCTPALIMY, PEJNbCOBOE TPAHCIOPTHOE CPEINCTBO, TAKOE KAaK JIOKOMOTHB, MOXET OBITh
NPEAJIOKEHO B KAauecTBe MpHMepa MOOWIBHOW IUIaT(OPMBL, TMOANEPKUBAIOIIEH CHUCTEMY,
COZepIKALIYI0 BapUaHT BbIMONHEHHs u3o0perenus. Hanpumep, MoOmnbHas miuardgopMa MOKET
NPEACTaBIATh COOOH MaHEBPOBBIHM JJIOKOMOTHB C IBUTATENIEM, KaK MOAPOOHO ONMUCAHO HITKE.

[0019] ®wur.]1 u3zobpakaeT BapuaHT BBIMOJHEHUS CUCTEMbI TPAHCIIOPTHOTO CpencTsa. B
gactHOCTH, Dur.]1 m3o0pakaeT GI0K-CXeMy BapHaHTa BBIONHEHNs cicTeMbl 100 TpaHCTIOPTHOTO
cpeacTBa, n300paskeHHOTO 3/1€Ch KaK JIOKOMOTHBHOE TPAHCIIOPTHOE CpeAcTBO 106, BBIMOTHEHHOE
C BO3MOKHOCTBIO IBHDKEHHS 1O pesibcoBoMy myTH 102 ¢ momomnsto xonec 112. Kak nzobpaskeHo,
JIOKOMOTHB copepxuT asurarenb 104. Jluratens comepxur wumusapel 101 (Tompko oxuH

penpe3eHTaTUBHBIN LHWIMHAP MOoKa3aH Ha Pur.1), KaXnbli U3 KOTOPBIX COAEPKUT IO MEHbIIeH
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Mepe OUH BITyCKHOM KianaH 103, mo MeHblel Mepe ONUH BbIyCKHOU kianaH 105 u no menbiiei
Mepe OAWH TOIUIMBHBIM WHXkKEKTOp 107. Kakablii TOIUIMBHBIA HMHXKEKTOP MOXKET COHEpPKATb
MIPUBOJ, KOTOPBIA MOXKET MIPUBOAUTLCS B IEHCTBUE MO CUTHANLY OT KOHTposuiepa 110 neuraress.
B HexoTOpBIX mHpuUMepax BIYCKHbIE KJaaHbl U BBINYCKHbIE KJAamaHbl MOTYT YINPaBJIATHCS
pacrpeneauTeNbHbIM BaJOM, KOTOPBIN BBINOJHEH C BO3MOXXHOCTBKO OTKPBIBATH M 3aKPbIBAThH
KJIallaHbl B 3aJjaHHble MOMEHTHI BpemeHu. Hampumep, BpalneHue pacrpeneluTeNbHOro Bajia
MOXKeT OBITh CBSI3aHO C YAaCTOTOH BpallEHHs] ABUTATENs, & PaCIpeNeTUTEIbHBI Bajl MOXKET
cozepkaTh KyJadyKy C BBICTYIIAMH, TaK YTO KYJAYKH OTKPBIBAIOT M 3aKPBIBAIOT BIYCKHBIE U
BBIITYCKHBIE KJIAIIaHbl B 3apaHee ONPENEIeHHbIX MOJOXKEHUAX ABUraresns. B kauecTse nmpumepa,
9TOOBI YMEHBIIUTh MOTOK BO3AyXa K LUWJIMHAPAM W YMEHBLINTb POCT TEMIEPATypbl BO BpeMs
TaKTa CKATHs], BPEMS 3aKPBITHS BIIyCKHOTO KJIAMaHa MOXKET OBITh YCTAHOBJIEHO C ONEPEKEHHEM
OTHOCUTEJIbHO BepxHeil mepTtBod Touku (BMT), Hanmpumep, myTeM peryJupoOBKH IOJIOKEHHS
KYJIQYKOB BIIYCKHOTO KJIATIAHA V/HJTU IyTE€M PEryJIHPOBKH (POPMBI KYJIAUKOB BITYCKHOTO KJIAITaHa.
B npyrux npumepax Kaxxablid BIIyCKHOMN KJIAMIAH U KaXAbIH BBIIYCKHOM KJIaaH MOTYT COAEPKaTh
MIPUBOJ, KOTOPBIM MOKET MPUBOAUTHCA B AEHUCTBUE NMOCPEACTBOM CUTHANA OT KOHTposuiepa. B
APYTUX HEOrPAaHMYMBAIOIIUX BAPUAHTAX BBINOJHEHUS JIBUraTelb MOXKET MPENCTaBIATh COOOMH
CTALMOHAPHBIN JBUTaTEjIb, HAIIPUMEDP, B CHJIOBOM YCTaHOBKE, WM JBUraTeIb MOPCKOIO CyaHA
WUJIH JIPYTYHO CUJIOBYIO YCTaHOBKY BHEAOPOKHOIO TPAHCIIOPTHOIO CPEACTBA, KAK YKAa3aHO BBILIE.

[0020] [ABurarens NpuHUMAET BCACBIBAEMBIN BO3AYX AJI CTOPaHUs U3 BIIyCKHOIO KaHana
114. BnyckHOW KaHal COXEPXKHUT BO3AYIIHBIH (uiabTp 160, KOTOpBI (UIBTPYeT BO3AYX,
NOCTYNAKOIIUNA CHAPYKU JIOKOMOTHBA. BBIXJIOMHOM ra3, 00pa3yroIIuiicsl B pe3yJibTaTe CrOpaHUs
B JBUraTesie, MOJNaeTcsi B BBIXJIONMHOW KaHan 116. Hampumep, BBIXJIONMHONW KaHal MOXKET
comep:kaTh aT4K 162 BBIXJIOMHOTO ra3a, KOTOPBII MOXKET KOHTPOJIMPOBATh TEMIIEPATYPY U / HIIH
MPOAYKTHI CrOPAHUs BBIXJIOMHOIO ra3a. BBIXJIOMHON ra3 NpoXOAUT 4epe3 BBIXJIOMHON KaHAl U
BBIXJIONHYIO cucteMy 170 nokomorrBa. Hampumep, BBIXJIONHOM KaHAT MOXKET OBITh COSMHEH C
HCKPOTaCHUTEJIEM JJIsl YMEHBIIEHUs] 00pa30BaHUs UCKP U / WJIM Harapa B BBIXJIONE, U TIIYIIUTEIEM
JUTsl YMEHBIIEHUsI HEXKEIATENbHOTO IyMa BbIXJIONA.

[0021] Cuctema TpaHCIIOPTHOIO CPEACTBA MOXKET AOMOJHUTENBHO CONEPKATh CUCTEMY
JOOYUCTKHY, MOAKIYEHHYIO K BBIXJIOMTHOMY KaHaly. B OMHOM BapHaHTE BBINOJIHEHUS CUCTEMA
JOOYUCTKH MOJKET COAEP)KaTb ONHO WJIM HECKOJIbKO YCTPOHCTB KOHTPOJsS BBIOpOocoB. Takue
YCTPOHCTBA  KOHTPONISI  BBIOPOCOB ~ MOTYT  COAEP)KaThb  KaTajuu3arop  H30HpaTesbHOro
KaTanuTHueckoro BoccranoBiieHus (SCR), TpeXKOMITOHEHTHBIHN KaTanu3aTop, JoBymKy NOX nim
pa3au4HbIE APYTHE YCTPOUCTBA UM CUCTEMBI JOOYUCTKH BBIXJIONHBIX ra3oB. B npyrom BapuanTe

BBITIOJIHEHUSA CUCTEMA MOOOYHUCTKU MOXKET MAOMNOJHHUTCJIBHO WM B KA4Y€CTBE AJIbTCPHATHBBI



cozepaKaTh KaTalIu3aTOp OKHUCJIEHWs, TAKOM KaK KaTaJIu3aTOp OKUCJIEHWs JU3EJIbHOIO TOILIMBA
(DOC) u punsTp TBepaAbIX yacTur (PF).

[0022] Kpome Toro, cropanue B IUJIUHAPe(ax) MPUBOAUT BO BpALEHUE KOJEHYAThIA BaJ
(He moka3aH). B omHOM mpuMmepe nBUratenb NPENCTaBIsIET COOOW IU3ENbHBIN IBUIATElNb,
KOTOPBIA CKMIaeT BO3AyX U AU3ENbHOE TOIUIMBO MyTEM BOCIUIAMEHEHUs OT cxkartus. B npyrom
npuMepe BUraTelb MPEACTABISET COOOW ABYXTOIUIMBHBIM WJIM MHOTOTOIUIMBHBINA JBHUraTeb,
KOTOPBII MOJKET CIKHUTaTh CMECh I'a3000pa3HOro TOIUIMBA M BO3JyXa MPHU BIPBICKE IH3EIBbHOTO
TOTLIMBA BO BPeMsI CKaTHsl BO3AYLIHO-Ta30BOM TOIIMBHON cMecu. B npyrux HeorpaHU4MBarOIINX
BapUAHTaX BBIMOJHEHMs JBUraTeNlb MOJKET AONOJHUTENbHO WM B KauecTBE aJbTePHATHUBBI
CKUTaTh TOTUTMBO, BKJIFOYasi OEH3UH, BOJIOPOJI, aMMHAK, CIIUPT, Takoi kak 3tanou (EtOH) u / wim
METaHOJI, KEPOCHH, IPUPOAHBIH ra3, OMOAU3eb WU APYTHe HePTAHbIC UCTUIUISTH aHAJIOTUIHON
IUIOTHOCTU IMyTEM BOCIUIAMEHEHHs! OT CxaTusl (M / WM UCKPOBOTO BOCILIaMEHeHwHs ). Tormso
MOXET OBITh JKUIKUM, Ta3000pa3HbIM U / HJIM UX KOMOMHAIUEH.

[0023] Kak wusobpaxkeHo Ha @ur.l, nBuUratesb COENUHEH C CHUCTEMOUW BBIPAOOTKHU
3JIEKTPOIHEPTUH, KOTOpasi COMEPKUT anbrepHartop / reHeparop 122. Hampuwmep, nsurartens
MPeCTaBsIeT COOOM MU3eIbHBIN IBUTATENb U / FUTH ABUTATENb, pA0OTAIOIIUI HA IPUPOIHOM Tase,
KOTOPBIH T'e€HEPHPYET BBIXOAHON KPYTALINI MOMEHT, KOTOPBIH IepefaeTcss Ha ajbTepHATOp /
TeHepaTop, T.€. MEXaHUYECKH COEAUHEH C KOJICHYaTbIM BAJIOM, a TAKXKE IO MEHbIIEH Mepe C
omHUM u3 konec 112 nus obecrieueHuss ABMXKYINEH CHIIBI JJI ABMIXKEHUS JIOKOMOTHBA.
AnbTepHaTop / TeHepaTop BbIpaOaThIBAET JJIEKTPOIHEPTHIO, KOTOPas MOXKET XPaHUThCS
(HampuMep, B AaKKyMyJIITOpHOW Oartapee) W / WIM TPUMEHSTHCS ISl TOCIEAYIOLIETO
pacrpeneneHust Ha OOJbIIOE KOJMYECTBO MOCISAYIOLINX SJIEKTPUIECKUX KOMIIOHEHTOB. B ogHOM
npuUMepe aJbTEPHATOP / TeHepaTop MOXKET ObITh COENUHEH C AJIEKTPHUECKOW cucteMoit 126.
DnexkTpuyueckas CUCTeMa MOKET COJep:kKaThb OJHY HWJIM HECKOJBKO BJIEKTPUUYECKUX HArpy3oK,
BBIMOJIHEHHBIX C BO3MOKHOCTBIO pabOThI Ha 3JIEKTPOIHEPTHH, BBIPAOATHIBAEMOI aJIbTEPHATOPOM
/ reHepaTtopoM, Hampumep, ¢apbl TPAHCIIOPTHOIO CPEACTBA, CHCTEMY BEHTIJISILUH KaOWHBI U
Pa3BJIEKATENBHYI0 CHCTEMY, M MOXKET JONOJHHUTENIBHO COAEPkKaThb YCTPOWCTBO HAKOIJIEHUS
SHepruu (HampuMep, aKKyMYJSITOPHYIO OaTapero), BBIOJHEHHOE C BO3MOXKHOCTBIO 3apsIKd
3JIEKTPUYECTBOM, BbIPAOAThIBAEMBbIM AJBTEPHATOPOM / reHepaTopoM. B HEKOTOphIX mpumepax
TPAHCIIOPTHOE CPEACTBO MOXKET NPEACTABIATH COOOH IHM3ENb-3JEKTPUIECKOE TPAHCIIOPTHOE
CPEACTBO, a aNbTepHATOP / TeHEePaTOp MEPEMEHHOTO TOKA MOXKET O0E€CTIEYHBATh SJIEKTPUIECTBOM
OJIMH MUJIM HECKOJIbKO 3JIEKTPOABUTATENEH [JIs1 IPUBEACHUS B ABMKEHUE Kojec 112.

[0024] Kak mokazaHo Ha @ur.l, cucrema TPAHCIOPTHOTO CPEACTBA JOMOJHUTENIBHO

comepxxut cuctemy 150 oxnaxkneHus: (Hampumep, cUCTeMy OxXJiaxaeHHus asuratens). Cucrema
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OXJIAXKIEHUsT O0ecreynBaeT LUPKYJHLUI0 OXJKIAOMEH XUAKOCTH Yepe3 IBUraTeNb IS
NOTJIOEHUsT OTPa0OTAHHOIO TeIJIa ABUraTeNlss M PACHpeneNieHHs] HarpeTol OXJIasKAaroLiei
KUJIKOCTH IO TEIUIOOOMEHHHUKY, TakoMy Kak paguartop 152 (Hampumep, TeIIOOOMEHHHK
pamuaropa). B omHOM npumepe oxJaskaaroimei >KuIKOCThIO MOXKET ObITh BOZA, aHTH()PU3 HITH HX
cMech. B pyroMm mpumepe OXJIaXKAaroLIel KUIKOCTbIO MOXeT ObITh Macio. Bentunsarop 154
MOKeT OBbITh TIOACOENMHEH K PAAHaTopy Jisl MOAAEPKAHUS MOTOKA BO3AyXa Yepe3 pamuatop,
KOTZla TPAHCTIIOPTHOE CPEACTBO IBHXKETCS] MEIJIEHHO WJIM OCTAHABJIHMBAETCSl MPH padoTaroLieM
asurarene. B HEKOTOPbIX TMpUMepax CKOPOCTb BEHTWIATOPA MOXKET pPeryJnpoBaThCs
KOHTpOJuIepoM. OXJTaKaaromast *KUIKOCTh, OXJIAKIaeMas paarnaTopoM, MOXKET IONacThb B 0ak (He
NOKa3aH). 3aTeM OXJIAXKIAIOIIasl KUAKOCTh MOKET IepeKauyuBaThCsi HacocoM 156 obpaTHO B
ABUTaTesb UK B APYTrOM KOMIIOHEHT CUCTEMBI TPAHCIIOPTHOTO CPEACTBA.

[0025] KonTpomep MOKeT OBITh BBIMOJIHEH C BO3MOXKHOCTBIO YIIPABIEHHS PA3INYHBIMU
KOMIIOHEHTaMH, OTHOCSLIMMHCS K CHCTeME€ JIOKOMOTHBHOIO TPAHCHOPTHOI'O CpPEACTBA.
Hanpumep, pa3nudHble KOMIIOHEHTBI CHCTEMbI TPAHCIIOPTHOTO CPEACTBA MOTYT OBITh
MOJKJIFOUEHBl K KOHTPOJUJIEPY Yepe3 KOMMYHMKAL[MOHHBIM KaHal WM LUIMHY AaHHbIX. B ogHOM
IIpUMEpPE KOHTPOJUIEP COAEPKUT KOMIIBIOTEPHYIO CHUCTEeMY YyrpasieHus. KoHTposnep Moxer
JOMOJHUTEJIbHO WM B Ka4deCTBE AJbTEPHATHUBBI COAEPKATb 3alOMHHAKOLIEE YCTPOMCTBO,
cofiepKalliee HHEPrOHE3aBHCUMbIE MAIIMHOYUTAEMble HOCHUTENM JaHHBIX (HE IIOKa3aHbI),
BKJIIOYAst KO JJIsl BKJIIOYEHUs1 OOPTOBOrO MOHMTOPHHIA U YIIPaBJIeHUsT pabOTOH JOKOMOTHBA. B
HEKOTOPBIX NMPHUMepax KOHTPOJUIEP MOXKET conmepkaTh Oojiee OJHOrO KOHTPOJUIepa, KaKIbIi U3
KOTOpPBIX OOMEHHMBAeTCs Ipyr C APYroM AaHHBIMH, HANpUMep, IMEpBbI KOHTPOJUIEp I
yIOpaBJICHUs] JABHWraTtejeM | BTOPOH KOHTpOJUIEp MJis YIpaBJiIeHUs APYrUMH pabouumu
napamMeTpaMH TPAHCIIOPTHOTO CPEACTBA (TAaKUMHU KaK Harpy3Ka JABUTATENs, YacTOTa BPAILECHUS
JBUTATENs, TOPMO3HOU KPYTSIIUA MOMEHT U T.1.). [lepBblii KOHTPOJIIEP MOXKET OBITh BBINOJHEH
C BO3MOXXHOCTBIO YIIPaBJIEHHS PA3JUYHBIMU HCIOJHUTENIbHBIMH MEXaHM3MaMH Ha OCHOBE
BBIXOJHBIX JJAHHBIX, MMOJYYEHHBIX OT BTOPOTrO KOHTPOJUIEPA, U / WM BTOPOH KOHTPOJIJIEP MOKET
OBITH BBITOJIHEH C BO3MOJKHOCTBIO YITPABJIEHHS PA3UYHBIMUA HCIIOJHUTEIbHBIMU MEXaHU3MaMH
Ha OCHOBE BBIXOJHBIX JAHHBIX, [OJy4YEHHBIX OT [IEPBOTrO KOHTPOJLIEpa.

[0026] KoHTposep MOXET MOJy4aTh WHPOPMALMIO OT JATYUKOB M MOKET IOCHUIATH
YIPaBJSIOLINE CUTHAJIBI UCIIONHUTENbHBIM MexaHu3mam. KoHrpounsep, oTciexusasl yrpaBieHNue
U KOOPIMHAIMIO JIBUTATENEM U / WM TPAHCIIOPTHBIM CPEACTBOM, MOXKET OBITH BBIOJHEH C
BO3MO)KHOCTBIO TpHEMA CUTHAJIOB OT Pa3jW4YHBbIX AATYUKOB JBUraTels, KakK JOMOJHHUTENBHO
OTHCAHO B HACTOSIIEM JOKYMEHTE, 1JIsl OIpeesieH!s padOYUX IapamMeTpoB U YCIOBUI padoThI U,

COOTBETCTBCHHO, PEryJIMPOBKU PA3JIMYHBIX HWCIOJHUTECIIBHBIX MEXAaHU3MOB JABUTATCIIA JIA
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ynpaBiieHus: paOoTOM ABHWrarenss U / WM TPaHCIOPTHOro cpencrsa. Hampumep, KoHTposiep
MO>KET TOJIy4aThb CUTHAJbI OT PA3JIMYHBIX NAaTYMKOB ABUIATENsA, BKJOYAsi, IOMUMO IPOYEro,
4aCTOTy BpalleHUsl ABUTATENs, HArpy3Ky Ha JBUraTejb, NABJIEHHE BO3JyXa BO BIIYCKHOM
KOJJIEKTOpE, aBJIEHNE HAAAyBa, JaBJICHHE BBIXJIOMHBIX a30B, AABJIEHUE OKPY:KAIOIIEH Cpenpl,
TEMIIEPATypPy OKPY>KAIOIIEH Cpenbl, TEMIEPaTyPy BBIXJOMHBIX Ia30B, TEMIIEPATypy Ca’KeBOTO
(¢unbTpa, NaBJIeHUE HA BXONE B CA’KEBbIM (DUIBTP WM TMAASHHUE NABJICHUS B CaXKeBOM (DUIIBbTpE,
NABJIEHUE OXJIAXKIAIOIIEN >KUIKOCTH JBUrarens U T.I. JlONMONHUTENbHbIE AATUUKH, TAKUE KaK
JaTYNKH TEMIIEPAaTypbl OXJIAKAAKOLIEH KUIKOCTH, MOTYT OBITh pPa3MELICHbl B CHCTEME
oxnaxnaeHusi. COOTBETCTBEHHO, KOHTPOJUIED MOKET VIpPaBJsTh JBUTAaTeleM W / WIH
TPAHCHIOPTHBIM CPEACTBOM, NTOCBLIAs KOMAHABI PA3JIMYHBIM KOMIIOHEHTAaM, TAKUM KaK OJJUH WU
HECKOJIBKO 3JIeKTpoaBHraresen 124, anprepHaTop / reHepaTop, TOIUINBHBIE (POPCYHKH, KJIATIaHbI,
HACOC OXJIXKAAOIIEH >KUAKOCTH U T.N. Hampumep, KOHTpPOJUIEp MOXKET YIPaBIsATH pabOTOH
OTPaHUYUTENLHOTO 3JIEMEHTa (HAIPHUMEp, TAKOTO KaK KJIalaH) B CUCTEME OXJIAKACHUS IBUTATENS.
JIpyrue NCIIONHUTENbHBIE MEXaHI3MbI TAK)Ke MOTYT OBITh MOACOEIUHEHBI K Pa3IMYHBIM MeCTaM
B TPAHCIIOPTHOM CPEICTBE.

[0027] Kpome TOro, KOHTpOJUIEP MOXKET OTCJIEKHUBAThb MOTpedisiemyro 3((eKTHBHYIO
MOILHOCTb JIBUTaTeNsl [JIsl PEryJsiTopa ABUraTessl. B MLIFOCTpaTUBHOM BapUaHTE BBITOJIHEHUS
notpebnsemas 3(pPeKTHBHAS MOINHOCTb IBUTATENsl MOXET CONIEp’KaThb HACTPOHKY MO3MLUHU
peryJsTopa Wid HacTPOWKY JPOCCENbHOM 3acioHKU. Hampumep, perynsarop ABUTaTeNsi MOXKET
pearupoBaTh Ha HACTPOWKY TMO3ULMU PEryJsATOpa IBUraTess, 4ToObl peryaupoBaTh padoTy
nsuratens. Hanpumep, onepaTtop TpaHCHOPTHOIO CPENCTBA MOXKET PEryJUpPOBaTh YCTPONCTBO
BBOJIA C MOMOIIBIO HACTPOEK TMO3UIIMK peryJsiTopa apuratesis. Ha ocHOBe BbIOpaHHOM HACTPOMKH
MO3ULIMU PETYJISITOpA JBUTATENS KOHTPOJUIEP MOXKET PeryjJupoBaTh pabOTy ABUTATENS IS
obecrieueHus1 TpeOyeMbIX XapaKTePUCTHK ABUraTeNs (HAPUMED, TAKUX Kak TpeOyemMasi CKOPOCTb
TPAHCIIOPTHOTO CpencTBa). B kadecTBe mpumepa, HACTPOWKH MO3MLMU PETYJSTOPA JABHraTENs
MOTYT cozep:karth no3uuuio 0, mo3uuuio 1, mo3unuio 2, NO3UUMI0 3, NO3ULUI0 4, TO3ULIUIO S,
MO3ULMIO 6, MO3ULUI0 7 U MO3ULUI0 8. YBEIUYEHHE YHUCIOBOIO 3HAYEHHUs MO3ULUM PEryJsATOpa
MOYKET COOTBETCTBOBATh YBEJIWYECHUIO CKOPOCTH TPAHCIOPTHOTO CPEACTBA M / WM BBIXOIHOW
MOILHOCTH JIBUraTeNsl, a TAKXKe PEeryJMpOBKaAM MOMEHTA BIIPBICKA TOIUIMBA U MAaruCTPalbHOTO
nasnenusi. Hanpumep, nosunus O MOXXET COOTBETCTBOBATb TOMY, YTO JJOKOMOTHUB HE JABUXKETCH,
no3unusi 4 Mosker obecrieynBaTh CPEeNHUN YPOBEHb CKOPOCTH, a TMO3UIUST 8 MOXKET OBITh
HACTPONKON MakCUMalbHON ckopocTH. Hampumep, KOHTpouIep MOKET pPeryjanpoBaTbh 00OpOTHI
nsuratens B MuHyTy (RPM), nepenady, CHHXpOHHU3ALIUIO KJIAAHOB U IPYTHe MapaMeTpbl, YTOObI

nepemMenaTh TPAaHCIIOPTHOE CPENCTBO CO CKOPOCTBIO, COOTBETCTBYIOIIEH BBHIOPAHHON MO3MLIUU



perymaropa nsurarens. Hampumep, ABuratenb MOXKET ObITb OTPETYJIHPOBAaH AJsl BBIPAOOTKH
OonbLIe MOLIHOCTH AJISI YBEJNIWYEHUS CKOPOCTH TPAHCHOPTHOTO CPEACTBAa WIHM U paOOThHI €
O0JBIION Harpy3Kol (HampuMep, rpy3a 1/ Uiu YKIJIOHA).

[0028] Kpome Toro, TpaHCIIOPTHOE CPEACTBO MOXKET OrPaHHYHBATh KOJIMUYECTBO BHIOPOCOB
¥ NOBBIIAThH 3P HEeKTUBHOCTD MCIONBb30BaHUS TOIUIMBA. Hanpumep, CyIiecTByromuye Au3eIbHbIe
IBUTATENd JIOKOMOTHBOB MOTYT COJAEP’KaTh HACOC-WHKEKTOpP, KOTOPBIH MOJKET CBSI3bIBATH
JIaBJIEHHE BIIPBICKA C YaCTOTOW BPALICHUS JABHraTelisl 1 CHHXpOHM3auueil pacnpensaina. Kpome
TOTO, TaKasi CUCTEMA JIBUTATENsI MOXKET COMEPKaTh MPOMUIH BIIYCKHBIX M BBITYCKHBIX KYJauKOB
¢ onTHMH3UPOBaHHBIM 00BeMHBIM KIIJI, KOTOpBIE MOTryT OBITH HAmNpaBJIEHbI HAa TO, YTOOBI
o0ecreynTh Kak MOJKHO OOJIbIIEMY KOJHUYECTBY BO3[yXa BO3MOXKHOCTh 3aXBAaThIBATHCS B
LWIMHAP AN TakTa cxkatusi. Kpome Toro, TypOOHarHeraresb, MMEIOIUICS B CYLIECTBYIOIINX
IBUTATEISIX TETIOBO30B, MOYKET UMETh OTpaHUYEHHBIN pabounii muamna3oH. JKCIuTyaTauus Takon
cUCTeMBbl (HAMPUMEp, AM3ENBHOIO JIOKOMOTHBA, BKIFOYANOIIETO HACOC-UH)KEKTOP, OOBEMHBIN
KIIJl u orpaHnueHHbIi paOouWii OWama3oH) ANl OrPaHWYEHHs KOJIMYECTBA BHIOPOCOB U
noBbIIeHNs 3((EKTUBHOCTH HCIIOIb30BAHMSI TOIUIMBA MOYXKET ITPUBECTH K padoTe 3a mpeaenamu
MEXAaHMYECKUX OTrPAaHMYEHUH KOMIIOHEHTOB JABHraTells, a TaKKe MOXET TPUBECTH K
otHocuresbHO Huzkomy KIIJ mpu pabore Ha Mexanmueckux mnpepenax. Hampumep, padota
JBUTaTeNs 3a MpeeIaMu anmnapaTHbIX OrPaHMYEHUH KOMIIOHEHTOB JIBUTATEJNS MOXKET YBEJIUUNUTD
BEpPOSTHOCTb ACTPAIAIMM KOMIIOHEHTOB U YBEJIMUUTD 3aTPAThl HA TEXHUYECKOE 00CITy KUBaHHE.

[0029] YtoOb! OrpaHMYMUTH BBIOPOCHI M TOBBICUTH 3(P(PEKTHBHOCTH HCIOIb30BAHHS
TOIJIMBA O€3 TPEBBIIEHUS MEXaHWYECKHX OrPAHWYEHHH JABUraTelns, u3o0perarenu 371ech
peann30Bajl HECKONbKO (YHKIHIA, KOTOpPbIE MOTYT CHUHEPreTUYeCKH COYeTaTbhCs IS
YMEHBIICHHUS BHIOPOCOB TPAHCIIOPTHOTO CPEICTBA U MOBBILICHUS 3()()EKTUBHOCTH TPAHCIIOPTHOTO
cpeactsa. Bo-mepBhIX, BMECTO HAcOCA-WH)KEKTOpA IBUTATENb MOXKET CONIEp’KaTh TOIUIMBHYIO
cucTeMy C OOIIMM HAarHETaTeNbHbIM TPyOONPOBOAOM, TO €CTh TOIUIMBHBIA HACOC BBICOKOTO
JaBJIEHUsT C TOIUTMBHBIMH MAaruCTpajsIMH C OOIIMM HarHeTaTeNbHBIM TPyOONpPOBOAOM H C
00BEMOM HArHETATENILHOTO TPYOOINpPOBONA COOTBETCTBYIOINETO pa3Mepa, BEAyIIEero K
HMH)KEKTOpPaM C 3JIEKTPOHHBIM YIpaBiieHHeM. MCnoib30BaHME TOIUIMBHONH CHUCTEMBI C OOIIUM
HArHETATEeJbHBIM TPYOOIPOBOAOM MOKET YIYYIIUTh PACTIBUICHUE TOIUIMBA BO BPEMsI BIPHICKA U
MOXET YMEHbIINTh 0Opa3zoBanue TBepAbIx yactui (PM). Kpome Toro, ncrnonp30BaHue TOTUTUBHON
CHCTEMBI C OOIIUM HAarHETATENbHBIM TPYyOOIIPOBOAOM pa3fesieT NaBJIeHHe U MOMEHT BIIPBICKA U
Y4aCTOTY BpALIEHUs ABUraTels U/ niH pas3el ra3opacipenesieHus, 4To Mo3BOJIsET ONTHMHU3HPOBATh
KOMITPOMUCC MeKAY (IpORyKTaMu cropanus) okcunoMm azora (NOx), TBepasimu yactuniamu (PM)

u yaenpHbIM pacxonoM torunba (SFC), ocraBasice B MexaHHMUECKUX Ipenenax asurarens. Bo-
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BTOPBIX, CHHXPOHHM3ALMs BITyCKHBIX KJIAIAHOB MOXET OBITh YCTAHOBJIEHA OIEPEKAoIIEi
OoTHOCUTENbHO HIkHeH MepTBoi Touku (HMT) (To ecTh onepeskaromuii iukia Musepa), 4ToOb
YMEHBIINTh IIOTOK BO3[yXa B LWJIMHAP TpPH OJHOBPEMEHHOM CHUXEHHUU MOBBIIEHUS
TEMIIepaTypbl BO BpeMs TakTa cxkatus. Harmpumep, 3akpbitie BryckHoro kinanaHa (IVC) mosker
IPOUCXOIUTD paHblIe. Peryinposka (a3 BIYCKHOIO KJlalaHa, KaK OMMCAHO, MOXKET YMEHbLIUTD
obpazoBanne NOX BO Bpemsi CropaHusi. B 4aCTHOCTHM, CHHXPOHM3aLUsl BIYCKHBIX KJIATIAHOB
MoxeT ObITh onepexaroeii otHocureabHo HMT (Hanpumep, cmemarbest otHocuTeibHo HMT,
9T0OBl YMEHBIIUTh 3PPEKTHUBHYIO CTENEHb CXKaTusi). B-TpeTpux, TypOOHAarHeTaTeslb MOXKET
COepKaTh ONTHMU3UPOBAHHOE KOJIECO KoMmmpeccopa, Auddy3op M COIUIOBOE KOJBLO I
nosbleHnst  3Q(EeKTUBHOCTH  TypOOHarHeratens. B3sTele BMecTe, 3TH  HACTPOUKH
TypOOHarHerarenss MOTyT pacmuputh padouuii amama3oH Kommpeccopa. Hampuwmep,
pacmIupeHHbI paOoumii JHanma3soH KoMIIpeccopa TypOOHAarHeTaTens yBEeNUUMBAET 3amac
TypOoHarHerarens no momnaxy. Kpome Toro, oOpa3oBaHue TBEpABIX YaCTHUL[ MOXET OBITh
YMEHBIIEHO, B TO BpeMsl KaK MEXaHHYECKHE OrpaHHuYeHHUs] TypOOHArHeraTenss MOTYT OBITh
YBEJINYEHBI, YTOOBI YBEJIUYUTD IUANIA30H PAOOTHI ABUTATENs.

[0030] Tpu ocoGeHHOCTH, OTMCaHHBIE BBILIE (HAPUMED, BKIFOYEHNE TOTUTMBHON CHCTEMBI
¢ OOIIMM HarHeTaTeNbHbIM TPYOONPOBOAOM, ONEpEKarollee 3aKPhITHE BITYCKHBIX KJIAIIaHOB M
TypOOHarHeTaTeNnb ¢ pacCIIMPEHHbIM pabO4YUM UANAa30HOM) MOTYT OBITh BBITOJHO OOBbEAMHEHHBI,
4TOOBl YMEHBLIUTb BBIOPOCHI TPAHCIIOPTHOTO CPEACTBA MPU OFHOBPEMEHHOM IIOBBIIEHHH
3¢ PEeKTUBHOCTH HCIIOIB30BAHMS TOIIMBA TPAHCIIOPTHBIM cpeacTBoM. Kpome Toro, obvenuHenue
Tpex (YHKIMHA MOXeT o0ecneunBaTh JONOJHHUTENbHbIE IPEHMYLIECTBA IO CPABHEHHIO C
NPEUMYIIEeCTBAMH, TPEAOCTABISIEMbIMU Kakaoh (yHKIueidr mno ormenpHOCTH. Hampumep,
yMmenbiienne NOX MoXeT ObITh JOCTUTHYTO B MEPBYIO OYepeAb MYTEM YIpaBJICHUs] OObEMHON
3¢ (EeKTUBHOCTHIO BO3AYIIHOTO MIOTOKA M CHIKeHHS 3()()EKTUBHOM CTENEHN CXKATHS [UJIHHIPOB
ABuUrarens Onarofapsi ONEpekaroleMy 3aKphITUIO BIYCKHBIX KijamaHoB. OmHAKO Takoe
U3MEHEHHE BO3AYIIHOIO IIOTOKA MOJKET VBEJIWYUTh BEJIHMYMHY HAnayBa, Tpedyemoro or
typOoHarHerarens. Hanpumep, 6e3 BxiIoueHHst TypOOHArHeTaTeNsl C PacIlUPEHHBIM pabodrM
IMana3oHOM, KaK OIMCAaHO BBILIE, OMNEPEXKAIOINee 3aKPbITHE BIYCKHBIX KIAMIAHOB MOXKET
NPUBECTH K YXYALICHHIO XapaKTEPUCTHK KOMIIOHEHTOB U MOXKET YXYIIIUTh Pa0OTy JBUTATEINS B
nesnoM. YtoObl CHU3UTH BEPOSTHOCTh TAaKOW AErpajallid KOMIIOHEHTOB, TypOOHAarHeTaTelb
NPEATNOYTUTENIbHO TMPHUBOAUTCS B ACHCTBHE (HampuMmep, C TOMOLIBIO TypOOHAarHeraTens ¢
pacuIMpeHHbIM pabo4yuM JUArNa30HOM) Uil CHHEPreTHYeCKOr0 YMEHbBIIEHHs BBIOPOCOB
TpaHcnoptHoro cpeacrsa. Kpome toro, cHmwkenne oovemuoro KIIJI (Hanpumep, B pe3ynbraTe

ONEPECIKAOIICTO 3aKPbITUA BITYCKHBIX K.]'Ial'IaHOB) MOKET YMCHBUINUTH BOBI[ymeIﬁ IIOTOK JIA
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3aJaHHOTO YPOBHS HAa/yBa HAa BCEX MO3ULMAX peryysropa apurarens. Hanpumep, ymeHbleHne
BO3JIyIIHOI'O MOTOKA B CPEAHMX IMO3ULHAX PEryJsTopa MOXKET CHU3UTh KaueCTBO CTOPAHUS B
CHCTEMAax C CHUCTEMOIH HACOCOB-WHXKEKTOpOB. Takum oOpazom, 0e3 BKIOUEHHUS TOIJIMBHOM
cHCTeMbl ¢ OOLIMM HarHeraTeldbHbIM TpyOompoBomoM mnpeumyinecrsa anst KIIJ[ nsurarenst u
BBIOPOCOB MOTYT OBITh MNEPEBELICHbI CHIKEHHUEM IPOU3BOANUTENBHOCTH IBUrateis. Takum
00pa3om, BKIIFOYEHHE TOILJIMBHON CHUCTEMbI ¢ OOIIMM HarHETATEJIbHBIM TPYOOMPOBOIOM MOKET
CHHEPTeTHYECKH PEeLINTh MPOOJIeMbl C KAYECTBOM CrOPAHUs, TaK YTO MPEHMYLIECTBA CHIKSHHUS
oosemuoro KIIJ[ or omepexatromero IVC (Hampumep, CHMXKEHHE BBIOPOCOB TPAHCIIOPTHBIX
CPeICTB) MOTYT ObITb cOXpaHeHbl 0e3 CHukeHHsI 3((HEKTHBHOCTH CTOPAHUS WIJIM CHUKCHUSI
Ka4eCcTBa CrOpPaHMs, MPUBOASIIETO K YBEJIMUEHUIO BHIOPOCOB OTAEIBHBIX BeliecTB. Hampumep,
KaK JIaBJICHUE BIIPBICKA TOILIMBA, TAK 1 MOMEHT BIPBICKA TOIUINBA MOTYT OBITh OTKAJIHOPOBAHBI
IUISL KQXKIOW MO3MLUHU PETyJIATOpPa JBUTATEINSA, YTOOBI MPEUMYIIIECTBEHHO YMEHBIIUTD BBIOPOCHI
TPAHCIIOPTHOTO CPEACTBA U MOBBICUTH 3PPEKTUBHOCTh TPAHCIIOPTHOTO CpencTBa. B menom, Tpu
PEryJIMPOBKH CHUCTEMBI AM3EJBHOTO JIBUTATEINs, OMUCAHHBIC BBILIE, MOTYT B3aHMMOJEHCTBOBATH
CUHEpPreTHYeCKH, TaK 4YTO KOMOWHALMS TpeX peryJupoBOK oOecrednBaeT OoJibliee
NPEUMYIIECTBO, YeM KaXk/1asi U3 TPeX PeryJIHMPOBOK MOXKET 00ECIEUNTh MO OTAEIBHOCTH, TaK YTO
KIIJ| nBuratenss NOBBIMIAETCS, BBIOPOCHI YMEHBIIAIOTCS, PACXOZ TOIUIMBA CHIDKAETCS, a
XapaKTEPUCTUKH pabOThI IBUTATENST COXPAHSAETCS.

[0031] UtoObI 0OecrednTsh 3TH MPeUMYyILIeCTBa MpH JI0O0H morpednsemoit 3¢ hekTuBHOM
MOIIHOCTH JIBUTATeNsl, Pa3IHMYHbIE YCIOBUS paOOThI ABUraTENsl MOTYT OBITh OTKAJIMOPOBAHBI IIS
Kaxaoi norpebisieMoil 3(p(GEeKTUBHONW MOLIHOCTH ABUTaTeNsl, 4TOObI MOAAEPKUBATH HHU3KHUE
BBIOPOCHI TPAHCIIOPTHOTO CPENCTBA M BBICOKYIO 3((eKTHBHOCTh HCMONB30BaHMS TOILIHBA. B
WUTIOCTPATUBHOM ~ BapHAHTE BBINIOJHEHUS YCJIOBUSL pabOThl JBUTATENs] MOTYT OBITh
OTKaJMOPOBaHbl MPU KAKIOH HACTPOIKE MO3ULUH peryistopa. B uactHocTH, Ha Pur.2-7B
NOKa3aHbI KAJIMOPOBKH JBUrATENsl B TUATIA30HE YCJIOBUH padOThI IBUTATEINS B CHCTEME, BKITFOYAS
TOILUTMBHYEO CHUCTEMYy C OOLIMM HarHeTaTeNbHbIM TpyOompoBonoM, omepexaromee IVC u
pacuIMpeHHbIi padounii [uamnasoH A TypOOHarHeTaTels..

[0032] Obparumcs Temepp k Dur.2, Ha KoTtopoil rpadux 200 m3oOpakaer mpumep
B3aUMOCBSI3H MEXKAY TMO3ULMSIMUA PEryssiTopa ABUTATeNss U OOOpPOTAMH JBHUTAaTENsl B MUHYTY
(RPM). Hanmpumep, WuTFOCTpaTHBHAS B3aMMOCBs3b Ha rpaduke 200 MOKET COOTBETCTBOBATH
NPEANUCAHUIO TIO3ULUH PETysATOpa Uit 00OPOTOB ABUraTesisi Ha OCHOBE BBIOPAHHOW MO3HLIUU
perymaropa nsurarens. LleneBoe uncio oOOpOTOB IBUTATENS AT KAKAOH MO3ULIMH PEryJsTOpa
ABUTATENs] TIOKa3aHO Kpectukamu 202. st BBIMIECKA3aHHOTO BEPTUKAJIbHAS OCh M300pakaer

OTHOCUTEJIbHOE YHUCIIO OOOpPOTOB ABMraTesisi B MHMHYTY, IIPU 3TOM LI€JE€BOE YHCIO OOOPOTOB
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JBUTATENs YBEJINYUBAETCS 110 BEPTUKAJIBHON OCH CHU3Y BBEpX. | OpH30HTaIbHAS OCh H300paXaer
NO3ULNK PETryJsITOpa ABUTATENS, IPU 3TOM MO3ULIUU PETYNATOpa ABUraTeNsl YBEINIUBAIOTCS IO
TOPU30HTANIbHON OcH cieBa HampaBo. Kak moka3aHo, LieneBoe YuciIo OOOpPOTOB JBUTATeNs B
MHUHYTY (KpecTuku 202) MOXKET YBEIHUYUBATHCS C MO3MLUSAMH PEryjaTOpa ABUraTels, TaK 4To
1IeJIeBOe YMCJIO0 0OOPOTOB ABHUIATENS B MUHYTY HENIPEPHIBHO YBEIUYMBAETCS MPOMOPLHUOHAIBHO
YCTaHOBKE IMO3ULIUU PEryJsiTopa ABuratens. JIpyruMu ClIOBaMH, B3aUMOCBSI3b MEXAY LIEJIEBbIM
YHCIOM OOOpPOTOB ABHTraTelisi U YCTAHOBKOH MO3UIMU PETYJSITOpPA JBUIATENs MOXKET OBITh
onucaHa MOHOTOHHOU (pyHkuwuei. Hanpumep, kanuOpoBka comep:kut Oojiee BHICOKUE 3aI1aHHbIE
000pOTHI 1151 OOJIee BHICOKUX TMO3UIUI PETYIATOPA, YTOOBI YBEITHUUTh KOJHUECTBO BO3AYIIHOTO
NOTOKAa dYepe3 JBHUrarelb U u3bekarb padoThl TypOOHArHeTaTesdst 3a MpenesiaMu TPaHULbI
MOMITaKa, YBEJIUYUTD TOJNLIMHY MACJISHOHN MJIEHKU MOAIIUITHUKA U YBEJIUYUTD IUKOBOE JIaBJICHHUE
BOCIIAMEHEeHHs B IHUTMHApaxX. Kpome Toro, 6osiee BhICOKHE 11esieBbie 000pOThI Ha 60JIee BBICOKUX
MO3ULMSX PEryJsATOpa MOTYT YBEJINYMBATh BEHTWIALMIO ABUTATENsl, OCKOJIBKY 3JIEKTpHUUecKas
94aCcTOTa BCIIOMOTaTEIbHOTO F'€HEPaTopa IMEPEMEHHOTO TOKa MOXKET OBITh PUBsI3aHa K 000poTam
ABUTaTeNs. YBEJIWYEHHBIH BO3AYLIHBIA IMOTOK TaKXKe MOXKET o0ecrednBaTh BO3MOXKHOCTH
BIPbICKA OOJBINEro KOJMYECTBA TOIUIMBA W YBEIWYEHUs KPYTSIIEro MOMEHTa / MOIIHOCTH.
VYBenu4yeHne BeHTIISALUH JBUTaTeNsl MOXKET CHU3UTh TeMIepaTypy ABUraTels Ha Oojee BBICOKHX
MO3ULMSIX PETYJIATOPA, UTO MOXKET CHU3UTb BEPOATHOCTD J€rpafaliii KOMIIOHEHTOB.

[0033] Hanee, Ha Pur.3 rpajpux 300 wuzoOparkaeT mNpuUMep B3AUMOCBSIZH MEXKAY
NO3ULIMSIMU PETyJISITOpa ABUIaTeNsi U MOMEHTOM BIIpbIcKa TorumBa. Hanpumep, Ha rpaguke 300
NOKa3aHa KaJTMOPOBKAa MOMEHTA BIIPBICKA TOTIJIMBA AJIST KAJKAOH MO3ULINK PETyJIsATOpa JBUTaTels,
9TOOBl YMEHBIIUTh BBIOPOCHI TPAHCIIOPTHOTO CPEACTBA NMPU OJHOBPEMEHHOM IOBBILICHUU
3¢ (}EeKTUBHOCTH HCIOJB30BAHUS TOIUIMBA. LleNeBOii MOMEHT BIpBICKA TOILIMBA JJISI KaKAOH
MO3ULIUU PEryJIsITOpa ABUraTeNs nokasan kpectukamu 302. Jlis BeIIIECKa3aHHOIO BEPTUKAJIbHAS
0Cbh M300pa’kaeT OTHOCUTENIbHBIH MOMEHT BIIPBICKA TOILIMBA, P STOM LIEJIEBOH MOMEHT BIIPBICKA
TOIUIMBA YBEJIMYMBAETCS BBEPX IO BEPTHKAJIbHON OCH CHHU3Y BBepx. [ opu3oHTanbHas ocChb
U300pakaeT TMO3ULMM PEryJjsiTOpa JBUTATENs, MPH S5TOM TO3ULUH YBEIHMYUBAIOTCS I10
TOPU30OHTANIbHON oOcu cneBa HampaBo. Kak mokasaHo, HeOosblIMe TO3ULHH PEryysTopa
(HampuMep, MO3MLHKSA 2 U HIKE) MOTYT COAEP:KaTbh MEHEE ONMEPeKaroIlHe IeNIEeBble MOMEHTHI
BIPBICKA TOIUIMBA, MTOTOMY YTO MOTPEOJIEHHE TOIUIMBA MOXKET LIMPOKO BAPBHPOBATHCS B STOU
00J1acTH, YTO MOXKET JIMIIHP MUHUMAJIBHO BIIMSITh HA BBIOPOCHI M pacxof Torumea. B nosuuumu 3 u
NO3ULIMH 4 IeNIeBOH MOMEHT BITPBICKA TOTUINBA MOXKET OBITh €Ille MEHEee OTEPEeKArOIUM, PHIEM
MeHee ONEepPEsKaroLINil MOMEHT CHUXKAeT MUKOBbIE TEMIIEPATyPbl CTOPAaHMsl, KOTOpPbIE IPUBOIAT K

Oonee Hu3kuM BbiOpocam NOx. Kpome Toro, mo mepe yBenudeHHs MOLIHOCTH (Hampumep,
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MO3UIHS 5 U BBILIE) MOTPEOICHUE TOTUIMBA MOXKET ObITh YMEHBILIEHO OJlaroaapsi OnepekaroInm
MOMEHTaM, 4YTOObI MAaKCHUMalbHO CHHU3UTh moTpedineHue TormBa. Hanpumep, BenuyunHa
OTEepPEeKEHUsI HENMPEpPBhIBHO YMEHbILIAETCA MeXAy no3uuueil 1 u nmosunuedl 4 U HENpEepbIBHO
YBEJIMUYUBAETCS] MEXKAY Mo3uimen 4 u nosuuueil 8. Hanpumep, B3aMMOCBA3b MEXAY BETNYHMHON
ONEpPEeKEHNUssT U YCTAHOBKOW IMO3ULUU PEryJsiTopa ABUraTelsi HEMOHOTOHHA. Kpome Toro, B
HEKOTOPBIX MpHMepax padouue yciaoBHs ¢ Ooyiee BHICOKUMU OOOPOTAMM JBHUTATENSI U HU3KOM
MOIIHOCTBIO MOTYT BKJIFOUATh OoJjiee OnepeskarolIuil LeIeBOil MOMEHT BIPBICKA TOIUIMBA JJIS
YMEHBIICHHUS BBIOPOCOB YIJIEBOOPOIOB MPH COXPAHEHUH CTAOUIIBHOCTH CTOPAHHSL.

[0034] Hanee, Ha Dur4d rpadpux 400 wuzobpaskaeT NpUMEpP B3AUMOCBS3H MEXKAY
MO3ULIUSIMH PETYJISITOPA B IBUraTeNie U MArUCTPAJIbHBIM IaBJICHUEM (HAIpUMep, MarHCTPaIbHbIM
JaBJIEHHEM JUIs BOPbICKA TOIUIMBA). LleneBoe MarucTpaibHOE HaBJIEHUE ISl KaXIOH MO3WLUU
peryJyaTropa ABUraTess mokasaHo kpectukamu 402. JIns BBIIECKAa3aHHOTO BEPTHUKAJIbHAs OCh
H300pa’kaeT OTHOCUTENIbHOE MAariucCTpalibHOE NAaBJIEHHE, NMPH 3TOM LEJIEBOE MarucTpajibHOE
JlaBJICHUE YBEJIUYUBAETCS] BBEPX 10 BEPTUKAJIBbHOM ocu cHu3y BBepx. Ilo ropusoHTanpHON ocu
MOKa3aHbl NMO3ULMU PETYJIATOpa ABUTATENs], YBEIMUNBAIOIIUECS IO TOPU3OHTAIBHON OCH CleBa
HanpaBo. Kak mokazano, HeOonbIune MO3UIMM (HApUMeEpP, MEHee 4YeM IMO3MLIUsA 3) MOTYT
COOTBETCTBOBATh OOJie€ HU3KOMY LIEJIEBOMY MAaruCTPaJbHOMY MAABIEHHIO H3-32 H3MEHEHUH
pacxoma ToruMBa B 3TOM oOmactu. Hampumep, Ooje HU3KME MO3UILUH PETYJIATOPAa MOTYT
COOTBETCTBOBATh PabOTe C HU3KOI MOLTHOCTHIO. KpoMe TOro, 1eneBoe MarucTpaibHOE JaBlICHUE
YBEJIMYUBACTCS AJIs TO3ULNH 3 U O3UIMH 4, 4ToOb! orpaHn4uTh / ymeHbunTs PM. Hanpumep, B
MO3ULIMH 3 M TIO3ULIUU 4 HAAyB MOKET MPUMEHSTHCS / PeaM30BbIBATHCS NPU paboTe ABUraTeNIs,
Koraa TpeOyeTcsi OTHOCUTEIbHO HH3KOE COOTHOmIeHue Boznyxa u Tominsa (AFR). B werowm,
MarucTpajibHOE HaBJIEHUE MOXKET HENPEPbIBHO YBEJIUYHUBATHCS (HANPUMED, YBEITHYHUBATHCS
MOHOTOHHO) B OTBET HAa YBEJIMYEHHE HACTPOWKH TO3WULUM peryjsTopa asurarens. s
obecnieuenust Hu3koro AFR moskeT morpedoBaTbesi cpeiHee MarucTpajibHOE JaBJieHUE, a Ooree
BBICOKOE JaBJICHHE BIIPbICKA MOKET ynpasisTe PM u MoxeT yiydiiaTb TEPMOIUHAMUYECKYIO
3¢ (PeKTUBHOCTE.

[0035] Hanee, Ha @ur.S rpaduk 500 uzobparkaer mpuMep B3aUMOCBSI3H MEXIY YHCIOM
00OpOTOB ABHWraTeNss W MPENesioM MAaruCTpajbHOro namjieHus. Hampumep, xors kanuOpoBka
I[EJIEBOrO MaruCTPaJIbHOTO NaBjieHHs Oblia nMpuBeaeHa Ha Our.4 Ha OCHOBE BHIOPAHHOW MO3ULIH
peryisitopa ABUraTesis, APYTHE YCJIOBHS pabOThl IBUTATeNs, TakUe Kak YHCIO 00OOpOTOB
ABUTaTeNs, MOTYT NPUBECTU K PEryJUPOBKE KOHTPOJJIEPOM MAaruCTPaJbHOTO [ABJIEHUS IS
noazepkanust pabotel asuratens. Ilpexen MarucTpajabHOrO AaBlIEHHUs TOKA3aH NMyHKTUPHBIM

rpaduxom 502. JIyis1 BBIIIEYTIOMSIHYTOrO BEPTUKAIbHASL OCh M300pakaeT Mpeae MaruCTpajIbHOro
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JABJICHUs, IIPU 5TOM IIPees MaruCTPaJbHOIO AABJICHUS YBEJIUYUBAECTCS BBEPX M0 BEPTUKAIBHON
OCH CHHU3y BBepX. ['Opu3oOHTalbHAas OChb M300pakaeT yBenndeHue OOOpPOTOB ABUraTelNs IO
TOPU30HTAJILHOM OocH cieBa Harpaso. Kak nokasano, 1o 580 00 / MMH MarucTpajabHOE JaBJICHUE
orpanndeHo 10 1000 Gap M3-3a MeXaHMYECKUX OrPAHUYEHHH TOIJIMBHOIO HACOCA BBICOKOTO
nasnenusi. Hanpumep, 1o 580 o6 / MuH MarucrpaipHOe NaBiieHHE HEe MOXeT mpesbimarh 1000
6ap. Kpome Toro, Beime 580 o6 / MuH cucrema orpanuueHa 1600 Oap m3-3a MEXaHUYECKHX
OTpaHUYEHUI TOIUIMBHOTO HACOCAa BBICOKOTO JAABJIEHHsI M TOIUIMBHOW (opcynku. Hampumep,
BoilIe 580 00 / MHH MarucTpajgbHOE JaBJIEHUE MOXKET MOAHATHCS 10 1600 6ap.

[0036] [Hanee, na @Dur.6 rpadux 600 wuzobpakaer mHpuUMEp B3aAUMOCBSI3U MEXKAY
MO3ULIUAMU PEryJsiToOpa JBUraTessl U MpeferlaMu MOMEHTa BIIPbICKAa ToIuMBa. Hampumep, xots
L[eJIeBble MOMEHTBI BpPEMEHU BIPBICKA TOIUIMBA MOKa3aHbl HA PuUr.3, MOMEHT BIPBICKA TOILUIUBA
MO>KET PEryJMpOBaThCsl, UCXOs U3 LEJIE€BOr0 BPEMEHHU BIIPBICKA TOIUINBA, HA OCHOBE Pa3INYHbIX
ycnoBuid paboOThl BUTATENS, TAKMX KaK TeMIeparypa IBUTATeIsl U MOIMHOCTb JIBUTATEJS.
B3anmocBsi3p, nmokasanHas Ha rpaduke 600, TEMOHCTPUPYET MaKCHMAaJbHbIE U MUHHUMAJIbHBIE
OrpaHUYEeHHUs] HA MOMEHT BIIPBICKA TOIJIMBA B 3aBUCUMOCTH OT MO3ULMNI PEryiaTopa JBUTaTesl.
BepxHuii npenen MOMEHTa BIIPBICKA TOILIMBA MMOKAa3aH MyHKTUPHBIM rpadukom 602, a HHKHUN
npeaen MOMEHTA BIPBICKA TOIUIMBA MOKA3aH MyHKTUPHBIM rpadrikom 604. [y BEIIIECKa3aHHOTO
BEPTUKANbHAS OCh H300pa’Ka€T OTHOCUTENbHBI MOMEHT BIIPBICKA TOIUIMBA, IPHYEM
OTHOCHUTEJIbHBIH MPEAEII MOMEHTA BIPHICKA TOTUIMBA YBEIUYUBAECTCS 10 BEPTUKAJIBHON OCU CHU3Y
BBepX. I10 ropu3oHTaNBHON OCH MOKA3aHbI MO3ULUHN PETYJIATOpA ABUTATENs, YBEIUIUBAKOLINECS
[0 TOPU3OHTAJIBHOW OCHU CJI€Ba HAampaBO. MMHHUMAJbHBIMI MOMEHT BIIPBICKA TOIUIMBA MOXKET
YBEJIMYUBATHCS (HApuMep, ObITh OoJiee OMepeskaroLiM) ¢ TOMOIIBIO MO3ULHHA PETYJISITOPA, TaK
YTO MHUHUMAJIbHBI MOMEHT BIIPBICKA TOIUIMBA OyIET BBILIE HA BBICOKUX MO3HMLUSAX PETYJISTOPA U
HIDKe Ha HU3KUX. Hampumep, mMeHbIne (U3MUECKUX OTPaHUYCHUI ABHraTessi MPUCYTCTBYET Ha
HIDKHUX TO3HMLMSAX PEryJisiTopa, TOTAa Kak Oonblie (U3HMYecKUX OrpaHUYeHUI JBHIaTeIs
NPUCYTCTBYeT Ha Ooyiee BBICOKMX MO3MLMAX (HANpUMep, TAaKUX KaK YacTOTa BpaIEHHs
TypOOHarHeTaTes, MUKOBOE aBJICHUE B LIMIMHAPE U MPOAOIDKUTEIBHOCTD BIPBICKA TOIUINBA).

[0037] Dur.7A wuzo0pakaeT WLTIOCTpaTUBHBIA Tpaduk 700 3aBUCUMOCTH MEKIY
aTMOC(pepHBIM NTaBJICHHEM M YCIOBUSMH paOOThl BUTATENs, BKIIOYAs YacTOTY BpAILEHHUS
JABUTATENsl © MOMEHT BIPBICKA TOIUIMBA. YacToTa BPALLEHMs ABUIaTels B MO3ULUHU 5 MOKa3aHa
rpadukom 702, yacToTa BpalleHUs] JBUTATEJIS B MMO3ULIMHU 3 Moka3zaHa rpadukom 704, a yacrora
BpallleHHs1 ABUraTenst B mo3uimu | mokasaHa rpagukom 706. Kpome TOro, MOMEHT BIIpBICKA
TOTLJIMBA B NMO3ULIMHU 3 MOKa3aH rpadukom 712, MOMEHT BIPBICKA TOIUIMBA B MO3UINHU 4 TIOKa3aH

rpaduxom 710, MOMEHT BIPBICKA TOTIMBA B ITO3UIMHU S oka3aH rpaguxkom 708, MOMEHT BITpbICKa
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TOTLJIMBA B MO3ULIMHU 6 MOKa3aH rpadukom 718, MOMEHT BIpBICKA TOIIMBA B MO3UIUU 7 TIOKa3aH
rpaduxom 716, a MOMEHT BIpbICKAa TOIIMBA B MO3MLIMU 8 moka3aH rpaduxom 714. Jlnsa Bcero
BBILIETIEPEUNCIEHHOIO  TOPU30HTajJbHAs  OCh  H300paskaeT  arMocepHOe  JaBIIEHUE,
yBEJIMUYUBAIOLIEECs BIOJIb TOPU30HTAIBHOM OCH ClieBa Hanpaso. BepTukanbHas OCb IPEACTaBISAET
co0o¥ Kakabli MOMeYeHHbIH mapamerp. s kakaoro u3 rpagukos 702, 704, 706, 708, 710, 712,
714, 716 u 718 BenuunHa napaMeTpa yBEJIUUNBAECTCS BBEPX MO BEPTUKAJIBHON OCH. B yacTHOCTH,
s Kakaoro u3 rpagukos 708, 710, 712, 714, 716 u 718 MOMEHT BIIPBICKA TOILJIUBA SIBJISIETCSI
OoJee omepexaroIuM MPHU IBWKSHUH BBEPX MO BEPTHKAIbHOW ocu. Hampumep, TpaHCHOpTHOE
CPEACTBO MOXKET padOTaTh B PA3JIMYHBIX aTMOC(EPHBIX YCIOBHUSX, IMOSTOMY OapOMETPHUYECKOe
naBlieHHe MeHseTcs. M3MeHeHus: 0apoMEeTpUYeCKOro AaBJIEHHs MOTYT TOBIHUSTh HA YCIIOBHS
paloThl OBUTATENS W, B YaCTHOCTH, MOTYT IOBJIMATH HAa KAueCTBO BCACHIBAEMOI'O BO3IyXa,
HanpuMep, Ha MOTOK BO3[yXa B ABHUraTellb W3-32 M3MEHEHHs NaBlieHHUs / TUIOTHOCTH. bonee
BBICOKO€ 0OapOMETPUYECKOe NABJICHHE MOXET YBEJIWYHUTh IUIOTHOCTb, YTO MOXKET NMPUBECTH K
YBEJIMYEHUKD MAacCOBOIO MOTOKA B ABHUraresb. 110 cymecTBy, nmapameTpsl ABUraTels, TAKUE KaK
4aCTOTa BPALLEHUs] ABUTaTelIsl © MOMEHT BIIPBICKA TOIJIMBA, MOTYT PETYJIMPOBATHCSI HA OCHOBAaHUU
aTMOC(hepHOTro AaBIEHHS.

[0038] Kak noka3zano Ha ®@ur.7A, kaxaast U3 4aCTOThI BPALEHUS ABUTATENS B TO3ULIMH S
(rpacuk 702), yacToThI BpalleHus ABUratess B no3unuu 3 (rpaduk 704) U 4acTOTHI BpaIlEeHUsS
asurarens B nosuiuu 1 (rpadux 706) ymeHbLIaeTCs MO Mepe YBEIMYEHUs] OapOMETPUYECKOro
nasieHus. Hanpumep, yacTtoTa BpalleHus ABUraTeNs B KAKI0N U3 no3uuuil 5, 3 u 1 Beie npu
HIBKUX 0apOMETPUYECKUX NaBJIEHHSAX, YTO MOXKET YBEJIMYHBATH COOTHOLIEHHE KUCIOPOAA W
TOTLIMBA B LIWJIMHIPAX ABUraTelsl U COCOOCTBOBATh NepemMemnBanmto. OOpaTute BHUMaHKE, YTO
TeHAeHIMsI, Toka3zaHHas rpadukamu 702, 704 u 706, MoxkeT OBbIT AHAJIOTUYHOMN JJIs1 TIO3ULIMH 2 U
no3uuuu 4, KOTOpbIE HE IMOKAa3aHbL. JTO MOXKET NPOTHUBONEHCTBOBATH OOPA30BAHUIO CaXKH,
BBI3BAHHOMY ITOHWXEHHBIM COAEP>KaHHEM KHCJIOPOAA BO BCACBIBAEMOM BO3AyX€ NPHU HU3KOM
OapomerpudeckoM nasieHHH. Kpome Toro, kak nokasaHo Ha Dur.7A, KakIplii U3 MOMEHTA
BIIPBICKA TOIUIMBA B MO3ULMUHU 3, MOMEHTA BIIPBICKA TOIJIMBA B MO3ULUHU 4 U MOMEHTA BIPBICKA
TOTLIBA B TIO3ULUH 5 MOXKET OBITh MEHEE ONEPEKAOLINM IPH YBEINYCHUH OapOMETPUIECKOTO
JaBJIEHUsI U MOKET ObITh OoJiee OMepekaroINM IPU MOHKEHUN 0apOMETPHYECKOTO aBJICHUS.
Hanpumep, cpennue HaCTpONUKHU MO3ULUU PETYJIATOPA ABUraTeNsl, TAKUE KAK MO3ULMS 3, MO3ULUS
4 u no3uuus 5, MOryT OBITh MEHee ONepeKarLUIUMH II0 Mepe YBEJIWYeHUs arMoc(epHOro
nasneHus. Hampumep, MOMEHT BIIpbICKAa TOILIMBA A Mo3UIMi 3, 4 u 5 Moxer ObITh Oonee
ONEpEKAIMUM MpHU Ooyiee HU3KUX OapOMETPUYECKUX MAABIEHHSXK, YTO MOXET YIIYYLIUThb

HETPO3pavyHOCTb BHIOPOCOB U CHU3UTH BBHIOPOCHI TBEP/BIX HACTHIl B BBIXJIONMHBIX raszax. Kpome
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TOTO, KaK Moka3aHo Ha Pur.7A, MOMEHT BIPbICKA TOIUIMBA AJisl o3uLuil 6, 7 u 8 (Hampumep,
BBICOKHE HACTPOMKH MO3ULUH PETYJSATOpa ABUTATENs1) MOXKET ObITh OoJiee OnepekarouuM Mpu
yBEJIINYEHNU OAPOMETPHUIECKOT 0 AABJIECHHSI K MOXKET OBbITh MEHEe ONepeKaI0LUM ITPU ITOHMKEHUU
Oapomerpuyeckoro nasieHusi. Hanpumep, MeHee onepeskaroIuii MOMEHT BIIPbICKA TOILUIUBA MPH
HU3KOM 0apOMETPUYECKOM JIaBJICHUU MOXKET CHH3UTb BIOpOChl NOX.

[0039] @ur.7B wuzo0paxaeT WUIFOCTpATUBHBIA Tpapuk 750 3aBUCUMOCTH MEXKAY
TEMIepaTypoil Ha BXoze B TypOOHarHerarenb (T.€. TEMIEPaTypol Ha BXOIE KOMIIPECCOpa,
KOPPEITUPOBAHHON C TEMIIEPATypOil OKPYIKAIOIIEH Cpenbl) M YCIOBUSIMH Pa0OThI JBHUTaTelIs,
BKJIFOYAsl YacCTOTY BpALIEHHss U MOMEHT BIPBICKA TOIUIMBA. YacTOTa BpAaLICHUs IBUTATENS B
No3ULMK 5 ToKaszaHa rpadukoMm 720, 4acToTa BpaIlEHHUs] ABHraTeNsl B MO3UIUH 3 IOKa3aHa
rpaduxom 722, a 4acTOTa BpalLlleHHs ABUraTess B Mo3UIuU 1 mokaszaHa rpagukom 724. O6parure
BHUMAaHHE, YTO TEHACHLMH YaCTOTbl BPALICHHs ABHUraTesisi MOTYT ObITh aHAJOTUYHBIMU IS
No3ULMH 4 U TO3WLUH 2, KOTOpbIe He MOKaszaHbl. Kpome TOro, MOMEHT BIIPBICKA TOILIMBA B
no3uLuH 6 1mokasaH rpagukoM 726, MOMEHT BIPBICKA TOILIMBA B MO3ULMH S5 MOKa3aH rpadguxkom
728, a MOMEHT BIpBICKA TOIIMBA B mno3uimu 4 mnokasaH rpadpukom 730. Jlns Bcero
BBILIETIEPEYNCIEHHOIO TOPU30HTANIbHAS OCh H300paKaeT YBEIHMUEHHE TEMIIEPATypbl Ha BXOJE B
TypOOHarHeTarenb MO TOPU3OHTAIBHOM OCH cjeBa HarpaBo. BeprukanbHas ocbh u300pakaer
Kbl TIOMeueHHbIH mapametp. st kaxnoro us rpadukos 720, 722, 724, 726, 728 u 730
BEJINYMHA [TapaMeTpa yYBEJIUUNBAETCS BBEPX 110 BEPTUKaJIbHON ocu. Hanpumep, Temneparypa Ha
BXOJie B TypOOHArHETaTeNb TAK)Ke MOKET BIIUSTh HA YCIOBUS pabOThI ABUraTesi, HAIPUMeEp, U3-
3a U3MEHEHUsI TeMIIepaTypbl Bo3yxa B JBurarese. Kak nokasaHo, npu TemrepaTypax Ha BIyCKe
typOonarnerarens Hike 100 °F (38 °C) yacTora BpalleHuUs: ABUraTeNsl MOKET ObITh TTOCTOSIHHON
Ha K&KJOM MOKa3aHHOM ypoBHE. B uwacTHOCTH, YacToTa BpauieHus B no3unuu 1 (rpadux 724)
noctosinHa Hke 100 °F (38 °C), yacrora BparueHus B no3unuu 3 (rpaduk 722) mOCTOSTHHA HIKE
100 °F (38 °C), a yactora BpawmeHnus B no3uuuu S (rpadux 720) nocrosiuaa Huxke 100 °F (38 °C).
ITocne Toro, kak Temrepatypa Ha Bxone Typoonaraeratesns npessicut 100 °F (38 °C), kaxnas u3
94acTOThI BpaleHust B no3uimu | (rpadux 724), gacToTel BpawmeHust B mo3unmu 3 (rpadpuk 722) u
94acTOThl BpaweHust B no3unuu S5 (rpadux 720) moxker yBennuuthesi. Kpome Toro, mokasaHa
B3aUMOCBSI3b M€Ky MOMEHTOM BIIPBICKA TOIUIMBA UM TEMIIEPAaTypod Ha  BITyCKe
TypOoHarHerarens. Kak nmokasaHo, o Mepe Toro, Kak TeMIiepaTypa Ha BITyCKe TypOOHarHeTaTesNs
YBEJINYUBAETCSI, MOMEHT BIIPBICKA TOTLTUBA MOXKET OBITh OTPETYJIMPOBAH HA MEHEE OIEPEKAIOIINe
MOMEHTbl BpeMeHH. Hampumep, 3aBUCHMOCTb MEXIy MOMEHTOM BIIPbICKA TOIUIMBA U
TeMIIepaTypoil TypOOHarHeTaTenst MOKeT ObITh TPUOIU3UTENEHO OOPATHO MPOTIOPLIUOHAIIBHOIA.

[0040] [lanee, na ®@ur.7C nokaszan rpaduk 775 WILTIOCTPATUBHON 3aBHCUMOCTH MEXKIY
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BBICOTOM pACIOJIOKEHUsl ABUTATENsl HAJ YPOBHEM MOpPSI M XapaKTEPUCTUKAMHU CUCTEMBbI
OXJIAXJEHUs1  JABWUrareis  (HampuMmep,  XapaKTepUCTUKAMU  CHCTEMbl  OXJIAKICHMUS).
XapakTepUCTUKH CHUCTEMBbl OXJIQXIEHMs TOKasaHbl Ha rpaduxe 732. Hanpumep,
IPOU3BOUTENIBHOCTD CHCTEMBl OXJIAXKICHUS MOXKET OTpPakaThb YHCTHIH 3((eKT CHCTeMBI
oxnaxaeHus. IIpou3BOAUTENBHOCTb CUCTEMBI OXJAXKAEHUS MOXKHO pEryJupOBaTb IyTeM
PEryJIMpPOBAaHUS TEMIIEPATYPBl OXJIAKAAOLIEH KUAKOCTH, AABICHUS OXJIAKAAKOLIEH >KUIKOCTH,
CKOPOCTH paiuaTopa u T.1. J[jis BbIeCKa3aHHOTO TOPU30HTAIbHASL OCh N300paKAET YBETUUECHUE
BBICOTBI HAJ YPOBHEM MOps IO TOPU30HTAJIbHOM OCH ClieBa Hampaso. BeprTukanbHas oOCb
npeacTaBisieT coOOH momeueHHbI mapamerp. s rpaduka 732 BenuyMHA Tapamerpa
YBEJIMYMBAETCSl BBEPX MO BEPTHKaIbHOU ocu. Hampumep, BbICOTa Hal yPOBHEM MOPs TaKKe
MOXKET TIOBJIMSITh Ha YCJIOBUSI PaOOTHI ABHTraTessl. B 4aCTHOCTH, MPOM3BOAUTEIBHOCTh CHCTEMBI
OXJIAXK/IEHUs] JBUTaTesst (HAampuMep, NPOU3BOAUTENIBHOCTh CHUCTEMbl OXJIQKISHHS) MOXKET
3aBHCETh OT BBICOTBI HAJ YPOBHEM MOPs WM aTMOC(EPHOTrO MAaBJIEHUS M TEMIIEPATypPbl
okpy:xaromei cpenbl. Kak mokazaHo, 3¢pexTHBHOCTD 732 CHUCTEMBI OXJIQXKIEHUS CHUKACTCSI
NPOTNOPLIMOHATIBHO BBICOTE HAJX ypOBHEM Mops. bosee HU3Koe OapomeTpHuecKoe HaBlIEHUE
(Oomplasi BeICOTA) MOXKET CHU3HUTDH MPOU3BOAMTENBHOCTh CUCTEMBI OXJAKACHUS H3-3a NOTEPU
MJIOTHOCTH BO3[lyXa, UCMOJIb3yEMOr0O IIPU KOHBEKTUBHOM OXJIAXKAEHUU ¢ paauaropamu. 11o mepe
YBEJIMYEHUS BBICOTBI HaJl YPOBHEM MOPSI U TEMIIEPATYPhl OKPY>KAIOIIEH CPEeAbl HaCTOTA BPALLEHUS
BEHTUJIITOPA PAAMATOPA U ABUraTeNs] MOXKET YBEJIMYUBATHCS, YTOOBI MONBITATHCS TOAAEPKUBATD
TEMIEpaTypy BOAbI B jBuUratene. Boay nBurarens MOXKHO MCIOJIb30BATh UL OXJIAXKIEHUS
MOTOPHOI'O Macjia U TEMIIEPaTyprl BO3AYXa B KOJUIEKTOPE. B TsKeNbIX yCIOBUSAX OKPY KAIOILEH
Cpeabl, KOr/ia BEHTHJISITOPBI U ABUTaTeIb MOTYT pa00TaTh HA MAKCUMAJIbHOM CKOPOCTH, MOLITHOCTb
IBUTATENs] MOXKET ObITh YMEHBIICHA 15 oOecredeHus: TpedyeMbIX TeMITepaTyp Macia.

[0041] Hanee, ®ur.8 wmmoctpupyer crocod 800 paboThl ABUraTessi, TaKOrO Kak
JIBUTaTeJb, OMUCAHHBIN CO cChUIKOM Ha Pur. 1. Hanpumep, cuctema nBUraTessi MOKET COEPKATh
TOIUTMBHYEO CHCTEMY C OOIIMM HarHeTaTeJbHBIM TPYOONPOBOAOM, OIEPEKAOINUNA MOMEHT
3akpbIThs ByckHOro kianaHa (IVC) u typOonarseraTesb ¢ paclIMPeHHBIM pabOYHM JHATa30HOM
(Hampumep, TypOOHarHeTaTeNnb C pacUIMPEHHBIM pabounM JHMAma3oHOM Kommpeccopa). B
YaCTHOCTH, 3TH 3JIEMEHThl MO’KHO BBITOZHO KOMOWHHUPOBATDH ISl MOBBIIEHUS 3()(HEKTUBHOCTH
UCTIONb30BaHMsI ToruHBa aurareieM. Criocob 800 Oyaer onrcaH MPUMEHUTENBHO K JIOKOMOTHBY
106, nokazanHomy Ha @wur.l, u ¢ kanuOpoBkoi, nmokasaHuoi Ha @ur.2-7C, xots crnocod 800
MOXET TPUMEHSTbCS B APYrux cucreMax. WHCTpykimm anst BeINOJHEHUs: criocoda 800 u
OCTaJIbHBIX CITOCOOOB, BKIIFOUEHHBIX B IAHHBIN JOKYMEHT, MOT'YT BBIITOJIHATHCS KOHTPOJIEPOM Ha

OCHOBEC HHCprKLIPIﬁ, XpaHAIIUXCA B IMMaMsATU KOHTPOJUIEpA, U B COUETAHUHU C CUTHAJIAMU,
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MOJIy4YE€HHBIMU OT JATYUKOB CUCTEMbI TPAHCIIOPTHOTO CPENICTBA, TAKUX KaK AATYUKU, OTIUCAHHBIE
co ccbutkor Ha @ur. 1. KoHTposep MOKeT UCIIOIB30BaATh HCTIOJIHUTENbHBIE MEXaHU3MbI CUCTEMBI
TPAHCIIOPTHOT'O CPEACTBA AJIsl PErYJIUPOBKH PaOOThl ABUraTelsiss B COOTBETCTBUU CO CIIOCOOaMH,
ONMCAHHBIMU HUKE.

[0042] Ha stame 802 cmoco® 800 BKJFOYAEeT HArHETAHWE BCACHIBAEMOI'O BO3AyXa C
MOMOIIBK0 MEXaHM3Ma HaanyBa (Hampumep, TypOOHarHeraress), mpuueM padouuii quamasoH
TypOOHarHerarenss oOecmeynBaeT YMEHbIIEHHEe BBIOPOCOB TPAHCIOPTHOTO CPENCTBA U
noBbleHne 3G HEeKTUBHOCTH TPAHCMIOPTHOTO cpeacTBa. Hampumep, BO3AyX MOXKET MOCTYMATh B
CUCTEMY JBHUraTelsl uyepe3 BIYCKHOM koiiekTop. OIHAKO AJisl MOBBILEHUS AABJIEHUS BO3IYX
MOXXHO  HarHeratb d4epe3 TypOoHarHeratenb. Hampumep, KommpeccopHash — 4acTb
TypOOHarHeTaTeNnst MOKeT 00eCeunBaTh CKAThIN BO3AYX.

[0043] Ha stane 804 cioco6 800 BKIFOYAET HATHETAHKE BO3yXa B LIMJIHMHIPHI ABUTATES.
Hanpumep, BcacsiBaeMbIii BO3AYX MTOCIIE TIOBBIMIEHHS 1aBIeHNs TypOOHarHeTaTeneM Ha stamne 802
MOXeT OBITh BBEIEH B ILIMUIMHAPHI ABUratens. Hampumep, KaKablii HUIMHAP ABUTATENST MOXKET
cozepxkaTh MO MEHbIIEH Mepe OIWH BIYCKHOM KjiamaH. MCIOTHUTENbHBIN MEXaHW3M MOXKET
PEryJIrpOBaTh MOJOKEHNE BITYCKHBIX KJIAMAHOB TaK, YTOOBI BO3YX MOT ITOCTYMATh B LMJIHHPHI.
Hanpumep, MOMEHT OTKPBITHUsI BIyCKHOI'O KJIAllaHA MOJKET PEryJMpOBaTbCsA B 3aBUCUMOCTU OT
yCJIOBUH pabOTHI IBUTATEIS.

[0044] Ha stramne 806 criocod 800 BKIItOYaET peryIupoBKy cTeneHu 3)HEeKTHBHOTO CKaTHs
B LIMHApAX MyTeM PEryJHUpOBKHM MOMEHTa 3akpbiTus BnyckHoro kianaHa (IVC). Hampuwmep,
ycraHoBKol MoMeHTa IVC ¢ onepeskeHneM MOXHO YMEHbUIINTD 3((GEKTUBHYIO CTETIeHb CKATHS
nuuHApoB. Takum 00pazom, MOKHO yripasiisaTe 0ObeMHbiM KITJ] nBurarens.

[0045] Ha stame 808 crioco® 800 BKJIFOWAET BMNPBICK TOIIMBA B LUJMHIPHI JBUTATEJIS
Yyepe3 TOIUIMBHYIO CUCTEMY C OOIIUM HarHeTaTelbHbIM TpyOonpoBonoM. Hanpumep, TormBHas
cucreMa ¢ OOIIMM HarHETaTeJIbHBIM TPYOOIPOBOIOM MOXKET BIIPBICKHMBATH TOIUIMBO B KaKIBIH
LWINHIP C OAMHAKOBBIM JIaBJIEHHUEM U MOXET YNPaBJISATHCS HE3aBUCUMO OT YacCTOThI BpallleHUs
IBUTATENs, TAK YTO MOMEHT BIIPBICKA TOTUTUBA MOJKET PEryJIMPOBATHCS 0€3 PEeryJIMpPOBKH YHCIA
oboporoB apurarens. Hampumep, MOMEHT BIIPBICKA TOILUIMBA MOXET YBEIUYHBATHCS WIIH
YMEHBIIATHCS B 3aBUCUMOCTH OT MO3HMIUHU PETYJSATOpa ABUraTeNsl U JAPYTHX YCIOBHHA paboThI
nsuratens. Hanpumep, KOHTpOJIIEp MOXKET HACTPOUTh CHUTHAN JJIsl OJHON WM HECKOJIBKUX
TOTTMBHBIX (POPCYHOK, YTOOBI OTPEryJINPOBATH MOMEHT BITPBICKA TOIUINBA.

[0046] Ha stane 810 croco® 800 BKIIOYAaeT CKMraHWE TOIIMBOBO3AYIIHON CMECH B
nHapax. Hanpumep, BO3AyX W TOIUIMBO B KaXAOM W3 LWIMHAPOB MOIYT Cropatrb AJis

BbIpaOOTKH 3HEepruu. Kpome Toro, mpu CropaHuu MoskeT 0Opa3oBBIBATHCS TOPSYUIl BBIXJIOMHOM
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ras, KOTOpbIl MOXKET BBIXOAUTH U3 LIUJIMHAPOB UePEe3 BBITYCKHbIE KJIANIaHBL

[0047] Ha stane 812 croco6 800 BKJIrO4YaeT M3BJICUEHUE SHEPTHH M3 BBIXJIOMHOTO rasa
cropaHusi, 4ToObl NMPUBECTH B AEWUCTBHE MEXaHU3M HajnyBa (COmuioBoe Kousblo). Hampumep,
TypOOHArHeTaTeNb COAEPKUT COIUIOBOE KOJBbIO Ha TypOuHe TypOoHarnerarens. CoruioBoe
KOJIBIIO HAITPABJISIET BBIXJIOMHBIE ra3bl AJIsl MPeoOpa3oBaHMs BBIXJIOMHBIX Ta30B B KHHETHYECKYIO
SHEPrHI0; TAKUM 00pa30oM SHEPrusi U3BJeKaeTcsl TYpOuHON. B uacTHOCTH, SHEpTUs, U3BJIeKaeMas
TypOMHOW M3 BBIXJIOHOIO Ta3a, MOXKET HCIONb30BAThCA MU THTAHUS KOMIIpeccopa
TypOoHarHerarens. Hampumep, sHeprus, u3BiekaeMas TypOUHOW, MOKET MPHBOAWTb BO
BpallleHHe Bajl KoMmmpeccopa TypOoHarHeratens. TakuM oOpa3oM, TOpsSYHi BBIXJIOMHOH Tras,
00pa3yrOIIHIACS PU CTOPAaHUH, MOKET, B CBOKO OUYepe/ib, UCTIOIB30BATHCS JIJIsl HAAyBa BO3YXa,
BCAChIBAEMOI0 B IIWJIMHIpPHL. B KauecTBe Npyroro mpumMepa, COIUIOBOE KOJbLIO (Ha TypOHHE
TypOOHArHeTaTess1) MOXKET HAPAaBJISITh BBIXJIOITHOW MOTOK B KOJIECO TYpOHHBI, pUYeM TypOUHa
U3BJIEKAET YHEPTHIO, & COIUIOBOE KOJIBLIO MOXKET YIPABISATh CKOPOCTBIO BBIXJIONA B TypOMHY U
JlaBJICHUEM Ha BXOJE.

[0048] Ha stame 814 cnocod 800 HeoOs3aTeNbHO BKJIFOYAET PETYJIMPOBKY IO MEHBIIEH
Mepe OJHOTO U3 MOMEHTA BIIPBICKA TOIUIMBA, MAarUCTPAJIBbHOIO JaBJIE€HUS U MOMEHTA 3aKpBITUs
BIYCKHOTO KiamaHa. Hampumep, B 3aBUCHMOCTH OT YCJIOBUH pPabOTBI OBUTATENs, BKIFOYAs
NO3ULMIO PEryJsITOpa [BHUraTess, 4acTOTy BpallleHWUs ABUTaTess, TEeMIIepaTypy Ha BIIyCKe
TypOOHarHeratens, OapOMETpUYECKOe IaBJEHUE W APYIUe YCJIOBHS, MOXKHO OTPEryJHpOBaTh
OJTHO MJTM HECKOJIbKO U3 MOMEHTA BIIPBICKA TOILUINBA, MArUCTPAJIbHOTO AaByeHust U MomenTa [VC,
yroOp! yBemmuuth KIIJ| mBurarens u CHU3UTH morpeOseHHe TOmMBA. B wacTHOCTH, 4TOOBI
YMEHBIIUTb BHIOPOCHI U MOBBICUTH 3 (PEKTUBHOCTD, IO MEHBINEH Mepe OJTHO U3 MOMEHTA BIIPBICKA
TOIUIMBA, MAaruCTPalbHOIO AaBieHuss U MoMeHTa IVC MOXHO peryiaupoBaTh B COOTBETCTBUU C
KaauOpOBKaMHU, MOKa3aHHbIMU Ha Pur.2-7B.

[0049] Takum oOpa3oM, cCuCTeMa JBHraTeNisi MOXET OOecnedynBaTh SHEpPrHen
TPAHCIIOPTHOE CPEACTBO, OJHOBPEMEHHO MOBBIIast 3()(PEeKTHBHOCTb, CHWXKas TNOTpedieHHe
TOILUIMBA W YMEHbINAas BBIOPOCHI TPAHCIIOPTHOIO CPEACTBA. B 1eNoM yAOBIETBOPEHHOCTH
KJIMEHTOB  MOXeT ObITh  yBenmueHa. Hampumep, Omaromapsi NpenMyLIECTBEHHOMY
KOMOMHHPOBAHUIO MEXaHM3Ma HAA/yBa C PACIIMPEHHBIMH XapPaKTEPUCTUKAMH, OINEPEKAIOIIETO
IVC wu TommuBHOW cucTeMOW C OOIMMM HAarHETaTeNbHBIM TPyOONMpoOBOAOM, padoune
XApPaKTEPUCTHKH JIBUTATENS MOTYT OBITh YBEJIUYEHBI, B TO BPEeMs Kak MoTpeOJeHne TOIUIMBA U
BBIOPOCHI TPAHCIIOPTHOTO CPEICTBA YMEHBIIAKOTCS.

[0050] B pomonHeHne k KamuOpOBKaM ISl KKAOW MO3ULHMH PETyJSITOpa ABUTATEIS,

nokasaHHbIM Ha @ur.2-7C, nBUraTesb MOKeT COAEPKaTh KaJTUOPOBKHU IS NEPEXOAHON paboThl,
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HampuMep, KOrAa JBUTATeNb MEPEKNIIOYaeTcss MeXAy noTpednseMbiMu 3P PEeKTUBHBIMU
MOIIHOCTIMUA. Hanpumep, korna gBuraTesp NEPEeKIHYacTCss MEXAY MO3ULUAMU PEryJsiTOpaMu
ABUraTessi, OH MOXET BOWTH B INEPEXOAHOE COCTOSHUE N0 TeX IOp, MOoKa nepexoi He Oyner
3aBeplieH. B 4acTHOCTH, KOra MPU aKTUBALUMU APOCCENBHON 3aCIOHKH NEePeXOo] MPOUCXOAUT
BBEpX (HAmpUMep, Mepexoi MPOMCXOMUT OT Oojee HU3KOH MO3MLHMM pPeryJisiTopa JBUraTeis K
Oosee BBICOKOW MO3WMLMHU PEryJsATOpa JBHUIraTeNs), IEPEXOAHOE COCTOSIHHE MOKET CONEpKaTh
KaJTMOPOBKH JIJIs1 YBEJIMYCHUS PEAKLIUHU IBUTATENS HA HATPY3KY.

[0051] Takum obpasom, @ur.9 wimoctpupyer crnocod 900 paborel aBuratens as
nepexona OT mepBod moTpebnsieMoll 3((EeKTUBHONW MOLIHOCTH JABHTraTelisi KO BTOPOH
notpebseMoii 3 PpeKTUBHON MOLITHOCTH ABUraTessl. B MIIFOCTPAaTHBHOM BapHaHTE BBITIOTHEHUS
CHoCco0 MOXKET YIIPABISATh IBUTATEIIEM IS IEPEX0/ia MEKAY HaCTPOHKAMHU MO3HLIUU PETyJIsATOpa
WJIM HACTPOMKAMM OPOCCENbHON 3aciaoHku. Hanpumep, mpu nepexoae Mexay NepBOi MO3ULUEN
peryiaTopa ABUTATeNss U BTOPOM MO3ULMEN PEryysiTopa ABUTATeNs, [Ae€ BTOpas MO3ULIMs BBILIE
NepBOH MO3MLIUY, ABUraTelb MOXKET BOMTHU B MEPEXOAHOE COCTOstHME. Takum 0o0pasoMm, Korma
JABUTATENb MEPEXONUT BBEPX MO MO3ULUM NPU AKTUBALMM IPOCCEIBHOM 3aCJIOHKH, IBUIaTelNb
NEPEXOMUT B MEPEXOAHOE COCTOSTHUE, KOTOPOE BKIFOUAET MEPEXOAHYIO KATUOPOBKY IS YCIOBHI
paboThI ABUraTeNs], TAKMX KaK MOMEHT BIIPBICKA TOILJIMBA, MArMCTPAJIbHOE JaBJIEHUE U OMOpPHAs
4acToTa BpauieHus aAsuraress. Hanpumep, onopHast 4acToTa BpalleHusl ABUraTENs - 3TO LieJIeBast
4acTOTa BpaIleHHs ABUraTess. B 4acTHOCTH, 4TOOB! YBEIUYUTD PEAKIIMIO ABUraTeNsl Ha HArpy3Ky,
MAarucTpajbHOE IABJIEHHE MOXET OBITh YBEJINYEHO, MOMEHT BIIPBICKA TOIUIMBA MOXKET OBITh
YBEIIMYEH, a OMOpHAas 4acTOTa BPAIIEHHs JBUTATENs] MOXET ObITh yBEJIHMYeHa OTHOCHUTEIIBHO
paboThl B YCTAHOBUBIIEMCS] pexuMe (Hampumep, padOThl B YCTAHOBUBIIEMCS] PEXHME KakK B
NePBOM MO3WLMU PETYJISITOpa JABHraTels, TaK U BO BTOPOW MO3HMLIUHU PETYJISITOPA IBUTATEINS).
Crioco6 900 MOXKHO OmucaTh MPUMEHUTENIBHO K JJOKOMOTHBY 106, mokazaHHOMY Ha @wur.1, XoTs
cocod 900 MOKET MPUMEHSATHCS U B APYTHX CUCTeMax. MIHCTPYKIMHU 1Jis1 BBIOJIHEHUS! CIIOCO0a
900 MOryT BBINOJHATBECS KOHTPOJUIEPOM HAa OCHOBE MHCTPYKLMH, XPAaHALIUXCS B MaMSTH
KOHTPOJIJIEPA, U B COUETAHUU C CUTHAJIAMU, MIOJYYE€HHBIMHU OT JATYUKOB CUCTEMbI TPAHCIIOPTHOTO
CpPenCTBA, TaKUMX KAk MAAaT4YMKH, ONHCAHHbIE CO cCbulko Ha @ur.l. Kontpomnep moxer
UCIIOJIb30BaTb  WCIIOJIHUTENbHBIE MEXAHU3MBbl CHCTEMbl TPAHCIOPTHOIO CpeACTBA  AJIA
peryaupoBKH pabOThI JBUTATENS B COOTBETCTBUH CO CITOCOOAMH, ONMCAHHBIMU HIKE.

[0052] Ha stame 902 ciocod 900 BKIIFOUAeT OLEHKY U / WJIH U3MEPEeHHEe pabOYNX YCIOBHIA.
Paboune ycnoBuss MOTyT BKJIIOYaTh, HAPUMEP, CKOPOCTb TPAHCHOPTHOTO CPENCTBA, YacCTOTY
BpAllleHUs1 ABUTATelIs, HArPy3Ky Ha ABUTATENb, MO3ULIUIO PEryJIATOPA IBUIATelsl, TEMIIEPaTypy

JBUraTels, TEMIIEPAaTypy Ha BXoze TypOoHarueraress, arMocepHoe nasieHue u T.11. Hanpuwmep,
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KOHTPOJUJIEP MOJKET ONpEAENATh MO3ULMI0 PEryJjisATopa [BUraTess Ha OCHOBE IOJOXKEHUs
IPOCCENbHOM 3aCIOHKH. B KauecTBe Apyroro npuMepa, TeMnepaTypa Ha BXojie TypOOHarHeraTesns
MOXET OBbIThb H3MepeHa [aTYUKOM TEeMIIepPaTyphbl, PACIOJOKEHHBIM pPsIOM CO BXOAOM
TypOoHarHeratens. B kadectBe npyroro mpumepa, OapoMeTpHuUecKoe NaBIE€HHE MOXET ObITb
ONpEeAENeHO HAa OCHOBE MAaTYMKa [aBJIEHUs CHapyXu Asurarens. B kaudecTse eue OAHOIO
npUMepa, 4aCTOTa BPALICHHS IBUTATENISI MOXKET OBITh OTPENIEIeHa Ha OCHOBE TATYHKA ITOJIOKEHUSI
KOJIEHYaTOro BaJa.

[0053] Ha stane 904 cmoco6 900 BkJIOYaeT ompeieNieHue, 3ampolleHo JIU U3MEHEHHe
no3unuu peryiastopa. Hampumep, KOHTposiep MOXKET ONpeAeNsaTb, OTPEryJupoBal JH
MOJIb30BATENb MO3ULMIO PEryysATopa ABUraTelsl, HampuMep, MyTeM PeryJUpPOBKU IOJOKEHUS
IpoccenbHOM 3acioHku. Hampumep, KOHTPOJJIEP MOKET OTCIAEKUBATD MOJOKEHUE IPOCCETBbHON
3aCJIOHKH 4Yepe3 JaT4YMK MOJIOKEHUs JPOCCENIbHON 3aCIOHKU. B 4acTHOCTH, KOHTPOJIIEp MOXKET
OTpeAeNATh MO3ULMIO PEryJISITOPa ABUraTeNsl HA OCHOBE MOJIOXKEHMSI IPOCCENbHOMN 3aCIOHKH.

[0054] Ecnu cioco6 900 onpenensiet, Ha 3tare 904, 4T0 HI3MEHEHHE MO3UIIUU PEryIISITOpa
He 3anpamuBaercs, crnocod 900 mepexonut k sTamy 908, kak Oynmer moxpoOHO ONMMCAHO HUXKE.
Hanpumep, ecnu KOHTpOJUIEP ONpeneNsieT, YTO IMOJIOKEHUE IPOCCENbHON 3acCIOHKH He OBLIO
OTPETyJIMPOBAHO HA JIPYTYIO MO3ULHIO Peryisitopa asuraress, crnocod 900 mepexomuT K 3Tarry
908.

[0055] Ecnu crioco6 900 onpenensier, Ha 3tane 904, 4To 3aNpOoLIEHO H3MEHEHUE MTO3ULIHH
peryasropa, cnocod 900 nmepexonut k stamy 906 U BKJIIOYAET HACTPOUKY MTapaMeTPOB ABHIaTEIsI
Uil IepexonHoi padotsl. Hampumep, €Ciii KOHTPOJUIEp ONpeAeNsieT, YTO U3MEHEHHE MO3HMLNU
peryysiTopa SIBJII€TCS MEPEXOIOM OT IMePBOM MO3ULIMU KO BTOPON IMO3UIUH, a BTOpasl MO3ULUSA
sBJIsieTCs1 OoJiee BHICOKOM MO3MLMEH OTHOCHTEIBHO MEPBOI MO3UIIMK, MAaruCTPAIbHOE AaBIICHHE
MOKET OBITh YBEJIMYEHO, MOMEHT BIIPBICKA TOTUIMBA MOXET OBITh YCTAHOBJICH C OTIEPEIKEHHEM, a
OMOpHAsl YacTOTa BPALICHUs IBUTATEs] MOXKET OBbITh yBenudeHa. [[pyrumu cioBamu, Koraa
3ampaliiBaeTcsl U3MEHEHHE IMO3ULMHU PeryjsTopa, NpU4YeM H3MEHEHHe MO3ULIUU peryisTopa
NPOUCXOAUT Ha OoJiee BBICOKYIO MO3ULHIO (HAIPUMED, ABUTaTeb MEPEXOIUT BBEPX MO MO3HIIUN
NpU aKTHBALIMK APOCCENBHOW 3aClOHKH), crocod 904 BKIIOYAeT PeryJHpPOBKY HACTPOEK
ABUTATENS U IEPEXOAHOM paboThI MyTEM YBEJIMUCHHUS PEAKLIH ABUraTelsl Ha Harpy3Ky. YToOsl
YBEIMUYUTh PEAaKLUI0 JBHUraTesls Ha Harpy3kKy, MarucTpajbHOE JaBJ€HHE YBEJIUYUBAIOT
OTHOCHUTEJIbHO MaruCTPaJIbHOTO JABJICHHUs B KaKAOW W3 MEPBOM M BTOPOM MO3ULUN, MOMEHT
BIIPBICKA TOIUIMBA YCTAHABIIMBAIOT C ONEPEKEHUEM OTHOCUTENIBHO KaXKAON U3 MEepBOH U BTOPOM
NO3ULMHA, NPOAOCLKUTEIBHOCTh BIIPBICKA TOIJIMBA YBEIMYMUBAETCS OTHOCUTENBHO MEPBOH

MO3ULUHN PETYJIATOpPA, a OMOpHAs 4aCTOTa BpAallCHUA ABUTATCIIA YBCIINYUBACTCA OTHOCUTCIIBHO
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Ka)KJOM U3 NEPBOM U BTOPOU mo3uuui. Eciu BTOpast mo3uLUs PeryisiTopa ABUTATENs HIXKE M0
CPAaBHEHMIO C MEPBON MO3ULIMEH, TO MepexonHas KaIuOpOBKa MOKET HE BKJIIOYATh MOBBIIICHNE
MaruCTpajJbHOTO JaBJIE€HUs, YCTAHOBKY MOMEHTa BIIPBICKA TOIUIMBA C OINEPEKEHUEM U
yBEJIMYEHNEe OINOPHOM 4YacTOThI BpalleHust asurartens. Hampumep, mepexomnas KaauOpoBKa
MOJKET BKJIOUaTb OTCYTCTBHE PEryJIMPOBKH HACTPOEK IBUraTess sl YBEIMYEHUS PEeaKLUH
JBUTATEJSI HA HATPY3KY.

[0056] Ha sTane 908 crocob 900 BkirOYaeT omnpenesieHne KaiuOpoBOK s TpeOyemoi
HACTPOMKHU MO3ULMH peryystopa. Hanpumep, kamubposku st TpedyeMoil HACTPOWKH MO3HLIUN
peryysitopa MOTYT OBITh OMpenejeHbl Ha OCHOBe HaOOpa KaauOpPOBOYHBIX TAOJHUILI, TAKHX KaK
nokasanHble Ha @ur.2-7C. Hanpumep, Ha OCHOBE MO3ULIMH PETYJIATOPA ABUTATENSI MOKET OBITh
BBIOPAHO LIEJIEBOE MAruCTPaJbHOE NABJICHHE, IIeJIeBOH MOMEHT BIpPBICKA TOIUIMBA, ILIENeBast
4aCTOTa BpALICHUs ABUraTelsd, Mpenes] MaruCTPajJbHOIO AABJICHUS U NMPEAE] MOMEHTa BIIPBICKA
toruBa. Kpome TOro, HaCTpOWKH IBUTATENS MOTYT OBITh JOMOJHHUTEIBHO OTPETYJIMPOBAHBI B
3aBUCUMOCTH OT YCJIOBHI OKPYXKArOIIeH Cpenbl (HaIpuMep, TAKUX Kak aTMOC(EpHOE TaBJICHHE).

[0057] Ha stame 910 cmoco® 900 Bxiro4aeT peryJupoBKy paboOThl IBHUTATENS IO
TpeOyeMbIX HacTpoek aisi TpeOyemMol mo3uiuu perynsropa. Hampumep, KOHTpoJuiep MOXKET
peryaupoBaTh HCIOJHUTENbHbIE MEXAHU3MBbl JABHUraressi, 4ToObl PEeryJupoBaTb OXHO WU
HECKOJIbKO M3 MAaruCTpPalibHOTO JaBJI€HMs, MOMEHTa BIIPbICKA TOIIMBA, YHUCIa OOOpPOTOB
nsurarens U T.1. Hampumep, Ha stane 910 nurarens paboraer Ha Tpedyemoit nmosunuu. [locre
3TOTrO BbINONHEHNE criocoda 900 MOXKeT 3aKOHUUTHCS.

[0058] Hanee, nHa Pur.10 mokazaH npumep BO3MOXKHOTO HCIOJb30BaHHUS BPEMEHHOM
mkanel 1000 oy pabotel nBuraress. Hampumep, kak onucaHo B OTHOIeHUH criocoba 900 Ha
@ur.9, korna ABUraTesb NEPEeKI0YaeTCss MEXKAY NoTpedasieMbIMU 3PP EKTHBHBIMI MOITHOCTSIMHU
JNBUTATENs], BUraTeIb NEPEXOAUT B INEPEXOAHOE COCTOSHHUE, HANPUMEp, MEXAY MO3ULUSAMU
perymaropa. KpoMme TOro, mockosibKy BTOpast MO3ULMS PEryJATOpPa ABUraTessl HAXOAUTCS BBILIE
NEepPBOU NO3ULIMHU PETYIISATOPA IBUTATENs, IEPEXOJHOE COCTOSIHUE BKIIIOUAET YBEIUYEHUE ONIOPHON
YaCTOTHI BPALEHUsl ABUIATeNs, YBEJIINYEHNE MATUCTPAJIbHOIO JABJICHUs TOILUIMBA U YCTAHOBKY
MOMEHTA BIPBICKA TOIUIMBA C ONEPEKEHUEM AJIsl YBEIUYCHUs PEaKLMU JBUraTessl Ha Harpys3Ky.
Hactpolika mosunmm peryisitopa ABUratesss nokasaHa Ha rpaduke 1002, marucrpanbHOE
JaBJIEHHE JIJIsI CHCTEMBI BIIPHICKA TOTUTMBA MTOKa3aHo Ha rpaduke 1004, MOMEHT BIIPBICKA TOTUTNBA
nokasaH Ha rpaguke 1006, a onopHast 4acToTa BpallleHUs ABUraTess mokasaHa Ha rpaguke 1008.
JUisl BCEero BBILIETIEPEUNCIEHHOIO, TOPU30HTAIbHAS OCh M300paXkaeT BpeMs, NPH 3TOM BpeMs
YBEJINYMBAETCS 10 TOPU3OHTAIBHOI OCH clieBa Harpaso. BepTukanbHas ocb H300paskaeT KaxIbli

oTMeueHHbIN napamerp. s kaxnoro u3 rpagukos 1004, 1006 u 1008 BennumHa mapamerpa
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YBEJIINYUBAETCS BBEPX O BepTUKAIBbHOI ocH. J{ist rpaduka 1002 BepTUKadbHAst OCh H300pakaer,
paboraer nu aBUraTenb B No3uLUUU 4 («4»), B mo3uuuu S5 («5») WIn B MEPEXOIHOM COCTOSIHUU
MEXIy mo3uLued 4 1 mo3unmen S5 («t»).

[0059] Mexny wmomentoM BpemeHu t0 U MoOMeHTOM BpemeHu tl pBurarens
ycTaHaBiauBalOT Ha nosuuuio 4 (rpaguk 1002). CoOTBETCTBEHHO, MAarucTpajbHOE HABJICHUE
(rpaduk 1004), momeHT Bmphicka TomuBa (rpadguk 1006) u omopHasi 4acToTa BpALEHHS
nsuratens (rpagpuk 1008) MOryT ObITh YCTAHOBJIEHBI HA OCHOBE MPEABAPUTENEHO ONPENETeHHBIX
KaTMOPOBOYHBIX TAOJUI ISt TO3ULMH peryssatopa 4. Hampumep, Kak MokasaHo, MaruCTpabHOE
JaBJIeHHe, MOMEHT BIPbICKA TOIUIMBA M ONOpPHAS YacTOTAa BPALICHHs ABHUraTelsi B MO3UIMU 4
OTHOCHUTEJIbHO MAJIbL.

[0060] B momeHT BpemeHHU tl ycTaHOBKA MO3WULIUM PETYISITOPA BXOAHUT B MEPEXOIHOE
COCTOSIHME. B 4acTHOCTH, MEepexXoqHOE COCTOSTHIE BO3HUKAET, KOT/Ia IBUTATENb NMEPEKIIF0YaeTCs
MEXAy OBYMs MO3MLMSMH peryistopa. Kpome Toro, ABUraresb MOKET MEPEXOANTh Ha Oolee
BBICOKYIO TIO3WLIMIO, TaK YTO JBUTATENIb IEPEXOOUT BBEPX IO MO3WLHUU IPH aKTHBALUU
AOPOCCENbHOM 3aciOHKH. UTOOBI YINy4IIUTh PEAKLUIO IBUTATENS HAa HArpy3Ky, PeryJHpyroT
maructpayipHoe nasneHue (rpapuk 1004), MomeHT Bopbicka Torusa (rpadguk 1006) u onopHyro
yacToTy BpameHus asuratens (rpaguk 1008). Kak nokazano, marucrpaibHoe naBieHue (rpagux
1004) yBenuuuBaeTcs OTHOCHUTENIBHO MAarucCTpPalibHOTO MAaBJI€HHUs 10 MOMEHTa BpeMeHHu tl,
MOMEHT BIpbIcKa TorumBa (rpaguk 1006) yBenuuMBaeTCs OTHOCHUTENBHO MAaruCTpajbHOTO
JaBJIeHUss 10 MOMEHTa BpeMeHH tl, a omopHasi yactora Bpainenus asuraress (rpadux 1008)
YBEJINYUBAETCSI OTHOCUTEIBHO ONOPHON YaCTOThI BPALLEHHsI IBUTaTesl 0 MOMEHTa BpeMeHHU t1.
Mexny MOMEHTOM BpeMeHH tl M MOMEHTOM BpeMeHH t2, KOraa JBHraTeib HAXOIUTCS B
NIEPEXOTHOM COCTOSTHUM MEXIY MO3ULIMSIME PETYJIATOPA, KaKI0e U3 MArMCTPAIbHOTO JIABJICHMUS,
MOMEHTa BIIPHICKA TOTLTUBA M OTIOPHOM YaCTOTHI BPAIEHUS! IBUTATENS OCTAETCS TOCTOSTHHBIM.

[0061] B mMomeHT BpeMeHH t2 NBHUraTejib BBIXOAUT W3 IMEPEXOMHOTO COCTOSIHUSI U
NepexoauT B pexXuM paboTsl Ha mo3uumu 5. Hanpumep, mo3unust 5 perynsTopa MpencTaBiisieT
coboii Oonee BBHICOKYIO HACTPOMKY MOIIHOCTH, Y€M MO3ULHUS 4 PEryJsTopa, TaK YTO KaKIO0e M3
maructpasnbHoro nasienus (rpaduk 1004), momenTa Bripsicka Torumsa (rpadux 1006) u onopHO#H
4acToThl BpameHus asuratens (rpagux 1008) yBennumBaeTcst Mo cpaBHEHHIO ¢ paboTOH B
no3unun 4. OgHAKO Kakaoe w3 MaructpanbHOro nasjienus (rpaduk 1004), MOMeHTa BIIpBICKA
torBa (rpadgux 1006) m onmopHOH wacTtoThl BpameHus: asuratens (rpaduk 1008) Hike B
MO3ULIUU 5 OTHOCUTENBHO Pa0OThI B IEPEXOIHOM COCTOSIHUU (HAIpuMep, MEeXAY BpeMeHeM tl u
BpeMeHeM t2).

[0062] Mexny MOMEHTOM BpeMeHH t2 1 MOMEHTOM BpeMeHH t3 ABUraTesb OCTaeTcs B
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MO3ULIUH S5, TIPH 3TOM Ka)X10€ M3 MarucTpajibHOro aasneHus (rpagpux 1004), MomeHTa BIpbICKa
toruBa (rpaduk 1006) u omopHO# vacToThl BpamueHust asurarens (rpagpux 1008) ocraercs
MIOCTOSIHHBIM U BBIIIE 110 YPOBHIO, Y€M IPU padboTe B MO3uLMHU 4 (Harpumep, Mexxay BpeMeHeM t0
U BpeMeHeM tl), ¥ HuXKe MO YPOBHIO, YeM IpU paboTe B MEPEXOAHOM COCTOSIHUM (HAIpHMeED,
MeXy BpeMeHeM t1 u BpemeHeM t2).

[0063] Takum obpa3om, kak nokasaHo Ha Pur. 10, korga nBUraTeNlb NEPEXOIUT OT MEPBOU
HACTPOWMKH TO3UIUK PETYJISITOpa (HAIpuMep, MO3UIUH 4) KO BTOPOiA, O0oJiee BBICOKOI HACTPOIKe
NO3ULIMH PEryJsiTopa (HarmpuMmep, MO3ULHH S), ABUraTelb MEPEXOAUT B MEPEXOTHOE COCTOSIHUE,
IIPU 3TOM Ka)KJI0€ U3 MaruCTPaJIbHOIO AABJIEHUS, MOMEHTA BIIPBICKA TOIUIMBA U OTIOPHOM 4aCTOTHI
Bpalll€HUs] JIBUraTeJs BbILLIE B MEPEXOJHOM COCTOSHUHM, Y€M IPU YCTAHOBKE IMEPBON IMO3ULUU
peryisropa WM BTOpOH, Ooyiee BBICOKOH MO3HMLMHU PEryJsiTopa. YBEIUYeHHE MaruCTPajJbHOTIO
JaBJIEHUs, MOMEHTa BIIPbICKA TOIUIMBA MU OMNOPHON YacTOThl BpallleHUs ABUIaTeNIs] MOXKET
YBEJIMYUTh HArpPy30YHYIO CIIOCOOHOCTh JABHIaTeNs, YTO MOXKET MOBBICHTh 3(deKTHBHOCTD
WCIIOJIb30BAHUs TOIUINBA TPAHCIIOPTHBIM CPEACTBOM.

[0064] Takum oOpazom, cUCTEMa AU3EITHHOTO JJOKOMOTHBHOTO IBUTATENISI TPAHCTIOPTHOTO
CpeacTBa MOXeT paldoTaTh C YMEHBbIIEHHBIMH BBIOPOCAMH TPAHCIOPTHOTO CPEACTBA IPH
OJTHOBPEMEHHO MOBBILIEHHOH 3PP EKTUBHOCTH UCTIOIB30BaHNA TOILUINBA. B yacTHOCTH, ABUraTENb
MOXeT paboraTh ¢ TypOOHAarHerarejleM C pacUIMPEHHBIM PaOOuUM IUAIa30HOM, TOIUIMBHOMN
CHCTEMOM ¢ OOILIMM HarHeTaTeJIbHbIM TPYOONPOBOIOM U ONEPEXKAIOLINM 3aKPBITHEM BITyCKHOTO
KJIalaHa JJisl YMEHbIIEHHs MTOTOKA BO3JyXa B LIMJIMHAPBI IBUTATENs. JTH TPU QYHKLIUH MOTYT
OBITh CHHEPTreTHYECKU O0BEIUHEHBI Il CHUXKEHUST BBIOPOCOB TPAHCIIOPTHBIX CPEICTB, TAKMX KaK
NOx u PM, npu 0qHOBpEeMEHHOM MOBbILIEHHN 3(PPEKTHBHOCTH HCTIOIB30BAHMS TOILUIUBA BO BCEM
paboyem muamasoHe nBurarens. Hampumep, B cucTeMe IBUTATENs C STHMU XapPaKTEPUCTUKAMHU
YHCI0 OOOpPOTOB JBHIaTess, MaruCTPajbHOE NABJICHHE, MOMEHT BIIPBICKA TOIUIMBA, TpPEAeN
MarucTpaJbHOIO AABJIEHUS, IPEAE]l MOMEHTA BIPBICKA TOIUIMBA U IPYTUe NapaMeTphbl ABUraTels
MOTYT OBITb OTKaJHUOPOBAHBI I KaXIOW MO3WULMH peryjsitopa asuratens. [lapamerpsl
ABUTATENs] MOTYT OBITh JOTOJHHUTENBHO OTKAJIMOPOBAHBI HAa OCHOBE YCJIOBUH OKpPY)KAIOLIEH
cpenbl, TAKHX Kak aTMoc(epHOe AaBlieHHe, TeMIepaTypa Ha BXOAe TypOOHArHeTaTelNs U BbICOTA
HaJ ypoBHEM Mopsi. B 11emom, BBIOPOCHI TPAHCIOPTHOTO CPEACTBA MOTYT OBITH YMEHBINEHBI, a
3¢ (EeKTUBHOCTh HCIONB30BAHUSI TOIUIMBA MOXET ObITh yBenmueHa. Hampumep, CHUXKeHHE
BBIOPOCOB TPAHCIOPTHOT'O CPEACTBAa U MOBbIIEHHAs 3(p(EeKTUBHOCTh WCIOJIB30BAHUS TOILIBA
MOTYyT O00eCHeyuTh CHCT€ME€ JU3ENbHOTO JIOKOMOTHBA BO3MOXXHOCTH  COOTBETCTBUS
SKOJIOTHYECKMM HOpMaMm 0e3 SKCIUTyaTallud JBUTATeNs 3a MpefesaMd MEXaHMYeCKHX

orpaHuueHuil nBuratens. Takum oOpa3oM, MOXKET YBEJIUYHMBATBHCS BEPOSTHOCTD Jerpajaliiu
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KOMIIOHeHTOB. Kpome Toro, 6maronapst moBeieHno 3((EeKTHBHOCTH UCIIONB30BAHMS TOTUINBA
TPAHCIIOPTHBIM CPEACTBOM CTOMMOCTb 3KCIUTyaTallUd TPAHCHOPTHOTO CPEACTBA MOXKET OBITh
yMeHbleHa. Hanpumep, Kkorma TpaHCIOPTHOE CPEACTBO pabOTaeT ¢ IMOBBIIEHHOMN
5 (PEeKTUBHOCTBIO HCIIONB30BAHMSI TOIUIMBA, IJISI IYyTEIIECTBUS HA TAaKOE K€ PACCTOSHUE
TpeOyeTcsi MeHbIIe TOIIMBA, TaK YTO OOILINE 3aTPaThl HA TOIUIMBO B LIEJIOM CHUKAIOTCSL.

[0065] TexHuveckuii pe3yabTaT OT BKJIKOYEHHUS TOIUIMBHOW CHCTEMbI C OOIMM
HAarHEeTaTeNIbHbIM TpyOompoBoaoM, TypOoHarHeratenss u omnepexawomero IVC B cucremy
JBUTATENIS] JIOKOMOTUBHON CHUCTEMBI 3aKJIFOYaeTCss B TOM, 4TO oObemHbI KIIJ] mmmuHapos
YMEHBIIIAETCS, B TO BPeMsl KaK BBIOPOCHI YMEHBINAIOTCS, a 3(PQPEeKTUBHOCTh HCIOIH30BAHUS
TOILIMBA YBEJINIUBAETCSL.

[0066] W300perenne Takxke oOecmedyrBaeT Crocod, BKIIOYAOIIMI, PEryJUPOBKY
BEJINYMHBI ONEPEKEHHs MOMEHTa BIIPBICKA TOIUIMBA TOIUIUBHBIX (POPCYHOK IH3EJIBbHOTO
IBUTATENs] BHYTPEHHETO CrOPaHUs OTHOCUTENbHO BepxHel MmepTBoi Touku (BMT) B 3aBrcumoctu
OT TO3MLMU peryjsTopa ABUraTess, NpUYeM IO Mepe YBEIMYEHHUs IMO3ULUU Peryisropa
ABUTaTeNs] BEJUYMHY OINEpeXeHHs CHavyana yMEHbBINAKT, a 3aTeM yBeJuuuBaroT. B mepBom
npumepe crocoda crnocod IOMONHUTENBHO BKIFOUAET: PETYJHUPOBKY BEPXHErO MHpeaena s
YBEJNIMYEHUS] BEJIMYMHBl ONEPEKEHHUS MOMEHTA BIIPbICKA TOIUIMBA TOIUIMBHBIX (HOPCYHOK
oTtHOCcUTENbHO BMT B 3aBUCHUMOCTH OT NO3ULIMU PETYJIATOPA ABUTATENs, IPUUYEM, KOT1a MO3ULIMS
peryJyisiTopa ABUraTess yBeINYUBAETCs, BEPXHUI IPees A1 yBEINUYEeHUs BeINYNHbI ONIEPEKESHMUS
TOILIMBHBIX (POPCYHOK OTHOCUTENPHO BMT yMeHbIIAtOT, M peryIupoBKY HUKHETO Mpeesna s
YMEHBIICHUSI BEJUYMHBI OMEPEKEHUST MOMEHTa BIPbICKA TOIUIMBA TOIUIMBHBIX (HOPCYHOK
otHOcUTENbHO BMT B 3aBUCHUMOCTH OT MO3ULIUYU PETYJIATOPA ABUTATENS, IPUYEM, KOT/1a ITO3ULIHS
perynsiTopa JABUTATeNs YBEIUYMBAETCS, HIDKHUN Tpenei JAfs YMEHbIIEHUS BeJTUYUHBI
OMEPEeKEHUsT MOMEHTA BIIPBICKA TOILUIMBA JJI TOILIMBHBIX (POPCYHOK OTHOCUTeNbHO BMT
yBenn4nBaOT. Bo BTropoMm mpumepe crocoba, HeoOs3aTeabHO BKIFOYAIOIIEM IEPBBIH MPHUMED,
Croco0 JOTONHUTENBPHO BKJIOYAET: PETYJUPOBKY KOJIUYECTBA OOOPOTOB ABHTraTelNisi B MUHYTY
(RPM) B 3aBHCHMOCTH OT MO3WLMH PETYJSATOPA BUTATENS], MPHYEM IO Mepe YBEIUYCHUS
MO3ULIMU PEryJIATOpa ABHUraTelNsl KOJMYECTBO OOOPOTOB ABUTATENS YBEIWYHMBAIOT. B Tperbem
npuMepe crocoda, HeoOs3aTENbHO BKITIOUYAIOIIEM OIHH M 00a U3 IEPBOTO U BTOPOTO MPUMEPOB,
CTOCO0 OTIOHUTEBPHO BKJIIOYAET: PETYIHMPOBKY MaruCTPAIbHOTO AABJIEHHS B CHCTEME BITPBICKA
TOIIMBA C OOINMM HAarHETaTeNIbHbIM TPyOONPOBOAOM IH3EIBHOIO JIBUTATENsl BHYTPEHHETO
CrOpaHusi B 3aBHCHUMOCTH OT MO3MLMU PETYJATOpa ABUraTess, NMpPUYEM, IO MEpe yBEIUYEeHMUs
MO3ULIUH PETYJIATOPA ABUTATENsS], MATUCTPAJIbHOE ABJIEHUE CUCTEMBbI BITPBICKA TOIUINBA C OOIUM

HAarHETaTeJbHBIM  TPYOONIPOBOZOM  YBENMYMBAIOT. B  derBeproM mnpumepe cmoco0a,
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HeoO0s13aTeNIbHO BKIIFOYAOIIEM OAMH WJIM HECKOJIbKO, WM KAXKIbIH U3 MPUMEPOB C TMEPBOTO IO
TpeTuH, crnocoO AOMOJIHUTENBHO BKJIIOYAET: B OTBET HA IIEPEXOJ OT NEPBOH MO3ULIMH PETYJIISTOpa
ABUTATENsl KO BTOPOM IO3ULMU PEryJisiTOpa ABUraTelNs, TA€ BTOpas IMO3ULUS PEryjsiTopa
ABUTATEJIs BILIE NEPBON MO3ULIMU PETYIATOPA, YBEIMUNUBAIOT MATUCTPAIBHOE JABJIEHUE CUCTEMBbI
BIPBICKA TOIUIMBA C OOIIUM HArHETAaTEeJbHBIM TPYOOIPOBOIOM U OMOPHYIO HacTOTY BpAILEHHs
nsuratens. B msarom npumepe crocoba, HEOOsA3aTENbHO BKJIIOYAIOMIEM OIMH MM HECKOJIBKO
MPUMEPOB C MEPBOTO MO YETBEPTHIH, CIIOCOO TOMOJHUTENBHO BKIFOYAET: B OTBET HA MPEBBILICHNE
TEMIIEPATYPBI HA BXOJIe TypOOHATHETATENIS IU3eJIbHOTO ABUTaTe sl BHyTpeHHero cropanus 100 °F
(38 °C), yBeNMYMBAIOT YaCTOTY BPALICHUS ABHUraTelsi U YMEHBINAIOT ONEPeKEHHE MOMEHTa
BIpPBICKA TOIUIMBA TOIUTUBHBIX (opcyHOK oTHocuTenbHO BMT mo wmepe yBenudeHHs
TEeMIepaTypbl Ha BXozxe TypOoHarHeratens. B mecTtoM mpumepe crocoba, HeoOs3aTeabHO
BKJIFOYAIOIIEM OMH WJIM HECKOJIBKO, WJIH KaXABbIH U3 MPUMEPOB € MEPBOro MO MATHIHM, MO3ULIUIO
peryisropa ABUTATENsl ONPENESIFOT Ha OCHOBE COCTOSIHMS BBOZAA IIOJIb30BATENs MUl BBIOOpa
TpeOyeMOii MO3ULINH PETyJIATOpa Ui PETYJIATOPA AU3EIbHOTO IBUTATENSI BHYTPEHHETO CTOPAHMUS.

[0067] U300pereHue Takske oOecreynBaeT CUCTEMY ABUTATEIs], CONEPIKAIIYIO: IIVTHHIPHI,
pPeryJaTop ABUrATeNd C HACTPOHMKAMM MO3ULUU PEryJATopa ABUraTeNs, CUCTEMY BIIPBICKA
TOIJIMBA € OOIIMM HarHEeTaTeJbHbIM TPYOONPOBOIOM, NMPHYEM CHUCTEMa BIPBICKA TOIUIUBA C
OOIIMM HarHeTaTeNbHBIM TPYOONPOBOIOM COAEPKUT TOIUIMBHBIE (DOPCYHKH, COENMHEHHBIE C
LWIMHApPaMH,  TypOOHarHerarenb,  COAEp)KaIUMH  COIUIOBOE  KOJbLO Ha  TypOuHE
TypOOHarHeTaTens, paclpeneNuTeNIbHbIH Baj, HACTPOEHHbIH Ha ONEPEKAIOUIMA MOMEHT
3aKpbITUsI BIOYCKHOIO KJIAMAHA, KOHTPOJUIEP, COAEp KALUN MCHOJHSAEMble WHCTPYKLUY,
XPaHAIIHUECS] B YHEPrOHE3aBUCUMON MaMsITH, KOTOPbIE MPU BBIMOJIHEHUU MPUBOIAT K TOMY, YTO
KOHTPOJIJIEP: B OTBET HA YBEJIWYECHHE HACTPOMKU MO3ULUHU PETYJIATOpa ABUraTeNsi C NEPBOrO
YPOBHSI Ha BTOPOU ypOBEHb BBILIE, YEM IEPBbI YPOBEHb, YMEHBIIAET BEJIUUUHY OMNEPEKEHUS
MOMEHTa BIIPBICKA TOIUIMBA TOIUIMBHBIX (POPCYHOK OTHOCUTENILHO BEPXHEW MEPTBOW TOUYKH
(BMT) u, B OTBET Ha NOMOJHUTEJILHOE YBEJTUYCHHE HACTPOUKH TO3ULIMH PETYIISITOPA JIBUTATESI
CO BTOPOrO YPOBHSI 1O TPETHErO YPOBHs, KOTOPBIA BBIIE BTOPOTrO YPOBHS, YBEIMYHUBAET
BEJIMUMHY OMEPEKEHUs MOMEHTA BIPBICKA TOIUTUBA TOIUTUBHBIX (POpCyHOK oTHOCUTENEHO BMT.
B nepsBom mnpumepe CHUCTEMBI KOHTPOJIEP COAEPKUT JONOJHUTEIbHBIE HCIOJHAEMbIE
WHCTPYKLIMH, XPAHALIUECS B SHEPrOHE3aBUCUMON MaMsTH, KOTOPBIE NPHU BBITOJIHEHUU TPUBOIAT
K TOMY, 4TO KOHTPOJIJIEP: YMEHbBIIAET BEPXHUN NPEAET AJI1 YBEJIUUEHUSI BEIMUYUHbI ONEPEKEHUs
MOMEHTa BIPBICKA TOIUIMBA JJIsl TOIUIMBHBIX (hopcyHOK oTHocuTenbHO BMT mo mepe Toro, kak
YCTAaHOBKA MO3ULUU PEryJsiTOpa IBUIaTellsd YBEJIUYUBAETCA C INEPBOTO yYPOBHsS AO BTOPOIO

YPOBHs1, U YBCIUYUBACT HIDKHUHT npeacit ajiss YMCHBIICHUS BCJIMYUHBI OINCPEIKECHNS MOMCHTA
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BIPBICKA TOIUIMBA TOIUIMBHBIX (opcyHOK oTHocuTenbHO BMT mo mepe Toro, kak ycTaHOBKa
MO3ULIUN PETyJIATOPA ABUraTENsl YBEIUYMBAETCS C MEPBOrO YPOBHS HA BTOPOU ypoBeHb. Bo
BTOPOM IIpUMEpE CHCTEMBl, HEOOs3aTeNbHO BKIIIOYAIOINEM IIEPBBbIH IpUMEp, KOHTPOJUIEP
COZIEPKUT JOMOJHUTEIbHBIE HCIONHAEMbIE MHCTPYKLUH, XPaHSIIUECS B HSHEPTrOHE3aBUCHUMOMN
NaMsITH, KOTOPBIE TIPU BBINOJIHEHUU IPUBOAST K TOMY, YTO KOHTPOJIJIEP: B OTBET HA HACTPOMKY
MO3ULIUM PETYJIATOpPA JBUraTesl YBEJIWYUBATBCS C MEPBOTO YPOBHS 1O BTOPOTO YpPOBHS,
YBEJIMYMBAET 4YUCIO 0OOpoToB napurarens B mMuHyty (RPM). B Tperbem mpumepe cHCTEMSBI,
HeoOsI3aTeNIbHO BKIIFOYAKOIIEM OAMH WM 00a W3 MEPBOrO M BTOPOTO MPHUMEPOB, KOHTPOJLIEP
COIEPKUT JONOJIHUTEIbHbIE HCIONHIAEMbIE MHCTPYKLWHU, XPAHALIUECS B HHEPrOHE3aBUCUMON
NaMsATH, KOTOPBIE MPU BBINOJIHEHUHU IPUBOAAT K TOMY, YTO KOHTPOJIJIEP: B OTBET HA YBEINYEHUE
YCTAaHOBKH MO3ULUHU PETYJISITOPA JBUraTeNs ¢ EPBOrO yPOBHs HA BTOPOU YPOBEHb YBEIUYUBAET
MarucTpajibHOE JaBJICHHWE CHUCTEMbl BIPHICKA TOIUIMBA C OOIIMM HAarHETaTEJIbHBIM
TpyObonpoBogoM. B derBepToM mpumepe CUCTEMBbI, HEOOS3aTENbHO BKIIIOYAIOIIEM OIMH WU
HECKOJIbKO MPUMEPOB C MEpPBOr0 IO TPETHH, KOHTPOJUIEP COAEPKUT IONOJHUTENIbHbBIE
UCIIOJIHAEMblEe HMHCTPYKLIMM, XpaHSAIIUECS B JHEPrOHE3aBUCUMON NaMATH, KOTOpbIE IpHU
BBITTOJIHEHUH TPUBOAT K TOMY, YTO KOHTPOJUIEP: B OTBET Ha 000poThl aBurarens 580 o6 / MuH
WIN HUKE, OTPAaHUYMBAET MAruCTPAJbHOE [AaBJIEHHWE CUCTEMBbl BIIPBICKA TOIIMBA C OOIIUM
HarHetaTeslbHbIM TpyOompoBogoM ao 1000 Gap mnm HYDKE, U B OTBET HAa YacTOTy BpAILEHUS
npurarens Bbime 580 00 / MHH, OrpaHUYMBAET MAaruCTPAJbHOE NAaBJIEHHE CHCTEMbI BIIPBICKA
TOIJIMBA C OOLIMM HAarHETaTeNIbHBIM TPYOONPOBOIOM Ha ypoBHe mim Hike 1600 Gap. B msirom
IpUMepe CHCTEMbI, HeOoOs3aTeNbHO BKIFOYAIOIIEM OAMH MIJIM HECKOJBbKO WM KaKABIA U3
IIPUMEPOB C MEPBOrO MO YETBEPTHIM, KOHTPOJIEP CONEPKUT AOMOJHUTENbHBIE HUCIIOIHSIEMBIE
WHCTPYKLMH, XPAHALINECS B YHEPTOHE3aBUCUMON NaMATH, KOTOPbIE NPU BBINOJHEHNUN TPUBOIAT
K TOMY, YTO KOHTPOJIJIEP: B OTBET HA MEPEXOIHOE COCTOSIHUE BO BPEMsI NEPEX0/a OT HACTPOHKH
NEepPBOM MO3ULUM PEryJIATOpPa ABUraTelsl K HACTPOMKE BTOPOM MO3ULIMH PEryJsiTOpa JBUraTels,
I7ie€ HACTPOMKa BTOPOM MO3ULMU PETYJISITOPA ABUTATENs BbILIE, YEM HACTPOWKA MEPBOM MO3ULUU
peryisaTopa ABUraTelis, yBEeIMYUBAECT KaK MaruCTPaJIbHOE AABJICHUE B CUCTEME BIPbHICKA TOIINBA
¢ oOIMM HarHeTaTeIbHBIM TPYOOIPOBOAOM, TaK U OMOPHYIO HACTOTY BpalleHUs ABUratens. B
IIECTOM IPUMEPE CHCTEMBI, HEOOS3aTENbHO BKIIFOYAIOIIEM OJMH MIIF HECKOJIbKO MITH KaKABIH U3
INPUMEPOB C MEPBOr0 IO INATHIM, KOHTPOJUIEP COAEPKUT ONOJHUTEIbHBIE WHCTPYKLUHU,
XpaHsLIMeCs: B DHEPrOHE3aBUCUMON NaMSATH, KOTOPbIE NIPU BBINOJHEHUH MPUBOAAT K TOMY, YTO
KOHTPOJUIEP: B OTBET HA MOBBILIEHHE aTMOC(EPHOrO AABJIEHUs], YMEHBIIAET YaCTOTY BpAILEHUS
JBUTaTelNs B CHCTEME JIBUIaTeNs, a B OTBET HA MOBBIMIEHHE aTMOC(EPHOTO JaBJIEHUS U YCTAHOBKU

MO3ULIMN PETYJIATOpAa ABHUIATCIII HAa CPCAHIOO MO3ULUIO PETYJATOpAa ABUIATEIS, YMCHBIIACT
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BEJIMUMHY OINEPEeKEHUs: MOMEHTa BIIpPbICKa TomauBa oOTHocuteapHOo BMT, a B oTBeT Ha
yBeJIn4YeHne 0apOMETPUYECKOrO JABJIEHUS M YCTAHOBKHU IMO3HLIMU PETYJATOpa ABUraTens Ha
BBICOKYIO TO3ULIMIO PEryjsiTopa IBUraTesisl, yCTAHABIUBAET OINEPEXArLUi MOMEHT BIIPBICKA
TormBa otHocutenbHO BMT. B cenpmMoM mpumepe cuCTeMbl, HEOOS3aTENIbHO BKIIOYAIOIIEM
OJIMH UJIM HECKOJIBKO, MU KAKIBIH U3 NPUMEPOB ¢ NEPBOro MO IIECTOW, KOHTPOJIIEP COACPKUT
JOTIOJIHUTEJIbHBIE HHCTPYKLMH, XPaHALIUECS] B SHEPrOHE3aBHCUMOHN MaMATH, KOTOpbIE IpU
BBIMIOJTHEHUU TPHUBONAT K TOMYy, UYTO KOHTpOJUJIEp: B OTBET Ha TeMIlepaTypy Ha BXOZe
typOoHarnerarens Bbime 100 °F (38 °C), yBenuuuBaeT 4acTOTy BpAIUEHHUS IBUraTeNsl MU
yMEHbIIAeT BEIMYMHY OINEpeKeHUs MOMEHTa BIIPbICKA TOIUIMBA OTHOcuTenbHO BMT mo mepe
YBEJINYCHHUS TEMIIEPATYPhl HA BXOZE B TYPOOHArHETATENbD.

[0068] W300pereHne Takke OOeCEYUBAET CHUCTEMY, COAEPIKAINYIO. JHU3EJIbHBIN
JBUTaTENb, COACPKALUN UINHAPBL, PEryJIsTOp ABUrATEN C HACTPOMKAMHU MO3ULIMN PEryssiTopa
IBUTaTeNs, CHCTEMY BIIPBICKA TOIUIMBA C OOIMMM HATHETATENbHBIM TPYOONPOBOIOM, MPHYEM
cHUCTeMa BIPbICKA TOIUIMBA € OOMMM HArHETaTeNbHBIM TPyOONPOBOIAOM, COIEPIKALIYIO
TOTTMBHBIE (DOPCYHKH, COEANHEHHbIE C [IJIMHAPAMHU, TYpOOHArHETATENb, COAEPIKAIIMNA KOJBIO
(bopCyHKH, pacnpenenuTeNbHbIN Bajl, HACTPOCHHBIN HAa YBEIUYEHHOE BPEMSI 3aKPBITHS BITyCKHOTO
KJIallaHA, KOHTPOJUIEP,  COAEpKAIUN  HUCIHOJIHAEMbIE  WHCTPYKLUH, XpaHALIUECS B
SHEPrOHE3aBUCUMOMN MaMsITH, KOTOPbI€ NIPU BBINOJIHEHUU NPUBOAST K TOMY, YTO KOHTPOJJIED: B
OTBET HAa HACTPOMKMU MO3ULMM pETryJsTOpa IBUraTels, pPeryjiupyeT BEIHMUYHUHY OMNEepeKeHUs
MOMEHTa BIIPbICKA TOIUIMBA TOIUIUBHBIX (POPCYHOK OTHOCHUTENBHO BEPXHEH MEpPTBOH TOUKU
(BMT) Ha OCHOBE MNEpBOr0 HEMOHOTOHHOTO COOTHOIUEHHUS] MEXIY HACTPONKOW MO3MLUU
peryjsaropa ABUTATeNlsi U MOMEHTOM BIIPBICKA TOIUIMBA. B mepBOM mpumepe CHUCTEMBI, IJIs
PEryJIMpPOBKH BEJMYUHBI OINEPEKEHUs MOMEHTA BIIPbICKA TOIUIMBA TOIUTUBHBIX (HOPCYHOK
otHOocuTebHO BMT Ha OCHOBE HEMOHOTOHHOHM 3aBHCUMOCTH MEXIY YCTAHOBKON NO3ULUHU
peryisaTopa ABUraTesiss 1 MOMEHTOM BIIPBICKA TOIUIUBA, KOHTPOJIEP COAEPKUT AOMOIHUTENBHO
MHCTPYKLMH, XPaHsIIHUECs B SHEPrOHE3aBUCHMOM MaMsTH, KOTOpPbIE NIPU BBINOJHEHUH IPUBOIST
K TOMY, YTO KOHTPOJUIEP: B OTBET HA YBEIWYEHUE HACTPOUKU MO3ULIUU PEryJIsTOpA ABUIATENs C
NEPBOrO YPOBHS [0 BTOPOrO YPOBHsI, KOTOPBIM BBIILE, Y€M MEPBBbIH yPOBEHb, YMEHBIIAET
BEJINYMHY ONEPEKEHUsI MOMEHTA BIPBICKA TOILTUBA TOIUIMBHBIX (POPCYHOK OTHOCUTENHHO BMT,
U B OTBET Ha JaJIbHEWIIEE YBEIUYCHHE HACTPOUKU MO3ULIUU PETyJATOpa ABUIaTelsl CO BTOPOro
YPOBHSI 10 TPETbErO YpPOBHS, KOTOPBIH BbIlIE, YeM BTOPON ypOBEHb, YBEIMYMBAET BEIUUYUHY
OTepeKeHNsI MOMEHTA BIPHICKA TOIUIMBA TOIUIMBHBIX (hopcyHOK oTHOcHTEnbHO BMT. Bo BTOpom
npUMepe CUCTEMBbI, HEOOs3aTeIbHO BKJIIOYAIOINEM IEPBBI MPHUMEP, KOHTPOJJIEP CONEPKUT

AOIMOJIHUTECJIbHBIC HWHCTPYKLUWH, XPAHAIIUECS B 3HepFOHGSaBHCHMOﬁ namMsitTu, KOTOpbIC IIpU
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BBINIOJIHEHUH MPUBOIAT K TOMY, YTO KOHTPOJIJIEP: YMEHBLIAET BEPXHUI NPenest A1l yBEIUYCHUs
BEJINYMHBI ONEPEKEHNSI MOMEHTA BIIPbICKA TOIUIMBA TOILTUBHBIX (pOpCcyHOK oTHOCHTENbHO BMT
10 Mepe TOro, KaK yCTaHOBKA IMO3ULIUU PETYJIATOPA ABUTATENs YBEJIUYUBACTCS, U YBEIUUYUBAECT
HIDKHUW TIpeAeNn JJs1 YMEHbLIEHHWs] BEIUYMHBI OIEpEeXeHHss MOMEHTa BIPbICKA TOIUIMBA
TOILJIMBHBIX (POPCYHOK oTHOcuTeabHO BMT, Korna ycTaHOBKa MO3ULMHU PETYJISATOpPA IBUTATEI
yMeHbIIaeTcsi. B TpeTbeM mpumepe CHCTEMbI, HEOOSI3aTeIbHO BKJIOYAKOIIEM OJUH MM 00a u3
NEePBOrO0 M BTOPOTrO NPHUMEPOB, KOHTPOJUIEP COAEPKUT MAOIMOJIHUTENbHbIE HWHCTPYKLUHY,
XpaHsALIMECs B SOHEPrOHE3aBUCUMON NaMATH, KOTOPbIE NIPU BBINOJHEHUH NPUBOIAT K TOMY, YTO
KOHTPOJIJIEP: B OTBET HA HACTPOHKY NO3ULIUU PEryJaATOpa ABUIaTelNs, HACTPAUBAET YUCIIO
obopotos asurateist B MuHyTy (RPM) Ha 0CHOBE MOHOTOHHOH 3aBUCUMOCTH MEKAY HACTPOUKOM
MO3HULIMH PETYIIATOPA ABUTATENS U YUCJIOM 000POTOB IBUTATEINS. B ueTBEepTOM NprMepe CUCTEMBI,
HeoOs13aTeIbHO BKIJIFOYAIOIIEM OJTUH HIJIH HECKOJIBKO MTPUMEPOB C MEPBOTO MO TPETHI, KOHTPOJLIED
COZEPKUT AOMOIHUTENBbHBIE HHCTPYKLUH, XPAHALINUECS B DHEPrOHE3aBUCUMON MaMsITH, KOTOpBIE
IPU BBINOJHEHUH NPUBOIAT K TOMY, YTO KOHTPOJIJIEP: B OTBET Ha aTMOC(epHOE NaBJICHUE,
peryaupyeT BEJWYMHY OIEPEXEHHUS MOMEHTa BIIPBICKA TOIUIMBA TOIUIMBHBIX (HOPCYHOK
otHOcUTENbHO BMT Ha OCHOBE BTOpONH HEMOHOTOHHOM 3aBUCHUMOCTH MEXKIY YCTaHOBKOH
MO3ULIUU PETYJIATOPA ABUrATENsl © MOMEHTOM BIIPBICKA TOIIUBA.

[0069] Hcnonp3yeMblii B HACTOALIEM AOKYMEHTE B3JIEMEHT WJIM 3Tall, U3JI0KEHHBbIH B
€AUHCTBEHHOM 4YHCJE, CJIEAyeT IOHMMATh KaK HE MCKJOYAKOLUNA MHOKECTBEHHOE YHUCIIO
YIOMSIHYTBIX 3JIEMEHTOB WJIM 3TallOB, €CJIH TOJBKO TaKO€ WCKJIHYEHUE HE YKa3aHO SIBHBIM
obpasom. Kpome TOro, CCbUIKM Ha «OAWH BapHAHT BBIIOJHEHHUS» U300pETEHUS HE HUCKIIIOYAIOT
CYIIECTBOBAHUS JOTOJHUTEIBHBIX BAPHAHTOB BBITIOJHEHUS, KOTOPbIE TaKXKe BKJIIOYAIOT B ceOst
nepevnciIeHHble 0COOEHHOCTH. boee Toro, eciam siBHBIM 00pa3oM He YKa3aHO MHOE, BApUAHThI
BBINIOJIHEHHUs, «COAEPIKAIINE», «BKJIIOYAIOLINE» HWIM «UMEKIINE» 3JEMEHT WIM MHOXECTBO
3JIEMEHTOB, 00JIATAIOLINX OMPENEICHHBIM CBOWCTBOM, MOTYT COAEPKATh JONOJHUTEIbHBIEC TAKHE
3JIEMEHTBI, He OO0JamaroIiue 3THM CBOWCTBOM. TEpPMUHBI «BKIFOYAKOIIUI» U «B KOTOPOM»
UCIIOJIB3YIOTCSI B KaueCTBE 3KBUBAJICHTOB HA IMPOCTOM S3BIKE COOTBETCTBYIOLIMX TEPMHHOB
«comepxkalui» U «rae». bomee TOro, TEPMHUHBI «IEPBBIN», «BTOPOW», «TPETHN» U T.A.
UCIIONIB3YIOTCSl MPOCTO KaK MO3HLUM PEryjsiTopa U HE MNpEAHA3HA4YeHbl Ui HAJIOKEHHUs
YHCIICHHBIX TPeOOBAHUN MIIH ONPEAENIEHHOTO TTO3UIIHOHHOTO OPSIIKA AJIsl UX OOBEKTOB.

[0070] PackpeiThie 371€Ch CIOCOOBI U TPOLEAYPHI YIPABICHUS MOTYT XPAHUTHCS B BHUJIE
UCIIOJIHAEMBIX WHCTPYKLHMM B 3HEPrOHE3aBUCUMOHN IMAaMSTH U MOTYT BBINNOJHATBCA CHUCTEMOU
YVIOPaBJICHUs, COAEpXKAIleW KOHTPOJUIep, B COYETAHUMM C Pa3JIUYHBIMU  JATYUMKAMHY,

UCIIOJIHUTCJIbHBIMU ~ MEXaHU3MAMHU U JpPyruM  almnapaTHbIM obecrieueHeM JABUTATECJIA.
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KoHkpeTHble poLeayprl, ONUCAHHbIE B HACTOSIILEM TOKYMEHTE, MOTYT IIPEACTABIATh OHY WU
HECKOJIbKO M3 JIF000r0 KOJMUYECTBA CTPATeruii 0OpaboTKH, TAKUX KaK yrpaBisieMasi COOBITHSIMY,
yhopaBisieMasl NPEepbIBAHUSIMHU, MHOI033A4a4yHOCTb, MHOromoToyHocTh U T.11. Ilo cymectsy,
pas3IMYHbIE MPOMUTIOCTPUPOBAHHBIE NEHCTBYS, ONepaliy 1 / Ui (YHKLIUH MOTYT BBITTOJIHATHCS
B MPOUJUIFOCTPUPOBAHHON IOCJIENOBATEIbHOCTH, NApaUIeIbHO UM B HEKOTOPBIX CIy4asX He
BBIMOJIHATHCS. AHAJIOTUYHO, MOPSIOK 00pabOTKH He 00s3aTeNbHO TpeOyeTcst sl AOCTHIKEHHS
XapaKTePUCTHK U MPEUMYIIECTB OMHCAHHBIX 37€Ch WIIIFOCTPATUBHBIX BAPUAHTOB BBINOJHEHUS,
HO TPEAOCTaBIsieTCsl AJi MPOCTOTHl WIUIFOCTpauuu U omnucaHus. OAHO WM HECKOJIBKO
NPOMUTIOCTPUPOBAHHBIX AEHCTBUH, onepaunii v / Wik (yHKIHH MOTYT BBIIIOJHATHCS IIOBTOPHO B
3aBUCUMOCTH OT KOHKPETHOM MCHOJb3yeMOHN cTpareruu. Kpome TOro, onucaHHble AENCTBUS,
ornepauud ¥ / WM PYHKIUHA MOTYT rpapuuecKd MPeACTaBISTh KOJ, KOTOPBIA IOJUKEH OBITH
3alporpaMMHpOBaH B 3HEPrOHE3aBUCUMYIO MaMAThb MAIIMHOYUTAEMOTO HOCHUTENs JaHHBIX B
CUCTEMeE YIIPaBJIEHUs IBUTATENIEM, I7Ie ONMUCAHHBIE EHCTBUSA BBINOJHAIOTCS TyTEM BBINOJIHEHUS
MHCTPYKLUI B CUCTEME. BKIIIOUas Pa3jIMUHbIE AIlllapaTHbIE KOMIIOHEHTHI BUraTeNsl B COUETAHUU
C BJIEKTPOHHBIM KOHTPOJJIEPOM.

[0071] B o>TomM omucaHuM IJsi W300pETEHUsT HCHIOJB3YIOTCS MPUMEPBI, BKIIOUAs
HAWJIYYIOUI PeXUM, a TaKKe JUIsl TOro, YTOOBI aTh BO3MOXHOCTb CIIELHAIUCTY C OOBIYHON
KBaJM(pUKauuel B COOTBETCTBYIOLIEH 00JIaCTH TEXHUKU IMPUMEHATh H300peTeHNne Ha MPAKTHKE,
BKJIIOYAsi CO3JJAHWE M HCIIOJIb30BAHUE JIOOBIX YCTPOMCTB MJIM CHUCTEM U BBINOJHEHHE JIOOBIX
BCTPOEHHBIX crocoboB. IlateHTocmocoOHbIN 00beM u300peTeHus ompenensercss (Gopmynoit
M300peTeHNst U MOXKET COHepXKaTh IPyrue INPUMEphl, KOTOpblE NMPUXOAAT HA YM OOBIYHBIM
CTHeLMaIMCTaM B JaHHOH oOnacTy. [Ipeanonaraercs, 4To Takue Apyriue NpuMepbl BXOAAT B 00beM
(opMmy bl U300pETEHUs, €CIIM OHU UMEIOT CTPYKTYPHBIE DJIEMEHTHI, KOTOPbIE HE OTIMYAIOTCS OT
OyKBaJbHOTO si3blka (POPMYJIbI HM300pETeHMs, WM €CIM OHH BKJIIOYAIOT 3KBUBAJICHTHBIC
CTPYKTYpPHBIE€ 3JIEMEHTBI C HECYLIECTBEHHBIMH OTIHYHUSAMH OT OYKBaJbHOTO sI3bIKAa (HOPMYJIBI

H300peTeHMs.



N3MEHEHHAS ®OPMYVYJIA U30BPETEHUA

1. Cucrema nBuratesns, copepkaras:

LWTHHJIPBI,

peryisTop aBurarens ¢ norpedisemMsiMu 3 GeKTHBHBIMH MOIIHOCTSIMH JABUTATENS,

CHCTEMY BIPbICKA TOIUIMBA C OOINMM HArHETATEJbHBIM TPYyOOMPOBOIOM, CONEPIKALIYFO
TOTLTMBHBIE (POPCYHKH, COSAUHEHHBIE C LIMIMHAPAMH,

TypOOHarHeTaTesb, COAep AU COMIOBOE KOJIbIIO Ha TypOUHE Ty pOOHArHETATEIs,

pacrpeneNuTeNIbHbIA Bajl, BBITOJHEHHbIH C BO3MOKHOCTBIO OIEPEXkKAIOIEro 3aKpPBITHS
BITy CKHOT'O KJIATIaHa,

KOHTPOJUIEP, CONEPIKAIUI UCTIONHAEMbIE HHCTPYKLMH, XPAHSIINECS B YHEPTrOHE3aBUCHMON
NaMSITH, KOTOPbIE TIPU BBITOJHEHUH PUBOIAT K TOMY, YTO KOHTPOJLIED:

B OTBET Ha YyBenWdeHHe mnoTpedmsieMoli 5((EeKTHBHON MOLIHOCTH ABHUraTess,
NPONOPLHMOHATIBHON MO3ULMH PEryJsITOpa JBUraTeNs, C MEPBOrO YPOBHS IO BTOPOrO YPOBHS,
OoJee BBICOKOTO, Y€M MEPBBIH YPOBEHb B IEPBOM AHMANA30HE MO3ULMNA PEryJisITopa ABUraTeNs,
YMEHbBIIAET BEJIIMYMHY OIEPEKEHHUs MOMEHTA BIPBICKA TOIUIMBA IJIi YKA3aHHBIX TOIUIMBHBIX
(OpPCYHOK OTHOCUTENBHO BepxHeH MepTBoi Touku (BMT), u

B OTBET Ha JOMOJIHUTEJbHOE YBEJIUYeHHe moTpedssieMoli 3(p¢GeKTHBHON MOIIHOCTU
JABUTATENs, MPONOPLUOHATIBHON MO3ULIMH PETYJIIATOPA ABUTATENs, CO BTOPOTO YPOBHS IO TPETHETO
ypoBHs1, Ooyiee BBICOKOTO, YeéM BTOPOH YPOBEHb BO BTOPOM AMANa30HE MO3MLMUI perysropa
JBUTATENS, COAepkalieM Oojiee BBICOKHE TMO3ULHHM PEryJsiTopa IBUraTelNs, 4YeM IepBbIid
JVana3oH, YBEJIMYUBAECT BEJIMUMHY OMEPEKEHUs MOMEHTa BIIPbICKA TOILUIMBA YKAa3aHHBIX
TOTUTUBHBIX (POPCYHOK OTHOCUTENbHO BMT.

2. Cucrema 1o 1.1, B KOTOPOH KOHTPOJIJIEP COAEPIKUT JIOTOIHUTENbHBIE UCIIOHSEMBbIE
WHCTPYKLWH, XPAHALINECS B YHEPrOHE3aBUCHMOM MaMsTH, KOTOPBIE MPU BBITIOJTHEHHUH MPUBOIST
K TOMY, YTO KOHTPOJUIEP YMEHBIIAET BEPXHUI NPEAes i yBEIUISHNS! BETMUNHBI ONePEKEHUS
MOMEHTa BIPBICKA TOIUIMBA YKa3aHHBIX TOIUIMBHBIX (PopcyHOK oTHOocuTenbHO BMT, korma
norpebnsiemass 3¢p¢eKTUBHAasT MOLTHOCTh ABHUraTelsl YBEJIUYMBAETCS CO BTOPOTrO YPOBHS A0
TPETbEro YPOBHS, M YBEJIWYHMBAET HIDKHHH NpPEAeN Al YMEHbIIEHHs BEJIMYUHBI ONEPEKeHUS
MOMEHTa BIPHICKA TOIUIMBA YKa3aHHBIX TOIUIMBHBIX (popcyHOK oTHOocuTensHO BMT, korma
notpebnsiemass 3¢p¢eKTUBHAsT MOLIHOCTb ABHIATeNsl YBEJIWYHUBAETCS CO BTOPOTrO YPOBHS A0
TPETHEro YPOBHSI.

3. Cucrema 1o 1.1, B KOTOpPOH KOHTPOJUIEP COAEPKUT JOMOJHUTEIbHbIE HCIOJIHSEMBbIE
SAMEHAIOINU JIMCT
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MHCTPYKLUY, XPAHAIINECS B YHEPrOHE3aBUCUMON MaMATH, KOTOPBIE MPU BHIMOJIHEHUH PUBOISAT
K TOMYy, YTO KOHTPOJUIEp B OTBET Ha yBeJWdeHue norpedisieMoll 3(hp(EeKTHBHOM MOLIHOCTH
ABUraTess C MepPBOr0 YPOBHs O BTOPOTO YPOBHS YBEJIWYMBAET YHCIO OOOPOTOB JBUTATENs B
muHyTY (RPM).

4. Cucrema 1o 1.1, B KOTOpPOIl KOHTPOJIJIEP COAEP>KUT IOMOJHUTENbHBIE UCIIOJIHSAEMBbIE
WHCTPYKLUH, XPAHSINECS B YHEPrOHE3aBUCHMOM MaMSTH, KOTOPBIE MPU BHIMOJHEHUH MPUBOIST
K TOMYy, YTO KOHTPOJUIEp B OTBET Ha yBeIH4YeHHE NOTpedsseMoi 3()(eKTHBHOW MOLIHOCTH
ABUTaTeNs] C MEPBOTO YPOBHSA O BTOPOTO YPOBHS YBEIMYMBAET MAarucCTpajbHOE [aBJIECHHUE
CHCTEMBI BIIPHICKA TOILIMBA C OOIIUM HArHETATENIbHBIM TPYOOIPOBOAOM.

5. Cucrema no m.4, B KOTOpPOH KOHTPOJJIEP COAEP>KUT AOIMOJHUTENbHbIE UCIOIHSIEMbIE
UHCTPYKLUH, XPAHSLINECS B YHEPTOHE3aBUCHMON MaMSTH, KOTOPBIE MPU BHIMIOJHEHUH MPUBOIST
K TOMY, YTO KOHTPOJUIEP B OTBET Ha 4YHCJIO 000poToB nBurareisi 580 oO/MUH MM HUXKE
OrpaHUYMBAET MArHCTPAIBHOE NABJIEHHE CUCTEMBbI BIIPBICKA TOIUIMBA C OOIIMM HarHETAaTEIbHBIM
TpyOonposogom 1o 1000 Gap wim HUXKe, a B OTBET Ha YHUCIO 0OOpPOTOB ABUTaTessi Bbime 580
O0/MUH OrpaHMYMBAET MAaruCTPAJbHOE [aBJIEHHE CHUCTEMbl BIPBHICKA TOIUIMBA C OOLINM

HarHeTaTeJbHBIM TpyOonpoBoaoM Ha yposre 1600 Gap mnu HIDKe.

3AMEHAIOIIMNI JTUCT
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