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CUCTEMA U CITIOCOBb JATUHUKOB

YPOBEHb TEXHHUKH
OBJIACTb TEXHUKU

[0001] OrnucanHbIii B JAHHOM JOKYMEHTE MpPEAMET H300peTeHUs] OTHOCHUTCS K CHUCTeMaM |
croco0aM, KOTOpbIe HEMpsIMbIM OOpa3oM OMPEAEISIOT XapaKTEePUCTHKH CUCTEMBI, MPUYEM 3TH

XapaKTEPUCTUKU ONPENEIAI0TCS HE HAPAMYIO.
OITMCAHMUE TTPEJIIECTBVIOIIEI'O YPOBHA TEXHUKHU

[0002] Hatunku obecrieunBarOT H3MEPEHHUE PA3JINIHBIX XapaKTEPUCTHK B crcTeMax. Hampumep,
JATYUKH MOTYT U3MEPATh TEMIEPATypy, BJIAKHOCTb, NABJIEHHUE, OCBEIEHHOCTh U TaK Jajiee B
pasnu4HbIX cpeaax. Takue qaT4NKU MOTYT HEMOCPEACTBEHHO U3MEPSITh TaHHbIE XapPAKTEPUCTHUKH,
HalpuMmep, MOCPEACTBOM pPa3MELIECHHsl HEMOCPEACTBEHHO B MECTaX W3MEPEHHsl 3THUX
XapaKTEPUCTHK, TAaKMM OOpa30M, UTO NATYMKHU HAXONATCS B MpeAenax NpsiMOW BHUAMMOCTH
OTHOCHUTEJIbHO TOTO MECTa, I'l€ U3MEPSAIOTCS XapaKTepUCTUKH, U Tak fajiee. TeM He MeHee,
HEKOTOPbIE CUCTEMbI HE AOIMYCKAIOT Pa3MELICHHE NATYUKOB B TOM MECTE, A€ AATYUKU MOTYT
BBITNIOJIHATh U3MEPEHUE XapaKTepUCTUK. Hampumep, B HEKOTOPBIX N€PMETUYHBIX CUCTEMAaX WU
IepPMETUYHBIX KOMIIOHEHTAX CHUCTEM JIaTUUK HE MOXKET OBbITh YCTAHOBJIEH BHYTPH I'€PMETUYHBIX
30H, WIHA AATYUKU HE MOTYT HAXOAUTLCs B 30HE MPSIMON BUAUMOCTH BHYTPH M€PMETUYHBIX 30H,
WIH JE€MOHTAX CHCTEMbl JUI YCTAHOBKM JAaTYMKOB B TEPMETHYHOH 30HE MOXET ObITh
JOPOTOCTOSIIIUM MJIU 3aTPAaTHBIM 1O BpeMeHU. B pe3ynbpTate, XapakKTepUCTUKH CUCTEMBI B TAKUX

MECTaxX HEBO3MOXKHO USMEPATH MOCPEACTBOM NJaTUHUKOB.

[0003] OnHrM W3 TIPUMEPOB TAKOH CHUCTEMBI, HMMEIOIIEH 30HY, B KOTOPOH HEBO3MOXHO
yYCTaHOBUTH JATUUKH, SIBJSIETCS] yCTAHOBJIEHHAS! B HEKOTOPBIX JIBUraTeNsIX BHYTPEHHET O CrOpaHus
cucremMa perpkyJisinun otpadborasmux razoB (EGR). Cucrember EGR noBTOpHO HampasisiFOT 1o
MEHBIIEH Mepe YacTh BBIXJIOMHBIX Ta30B ABUTATeNsl 0OPaTHO B UMIMHAPHI ABurareisi. CUcTeMbl
EGR moryT conepskaTh JO3UPYIOLIHIA KJIaNaH Ha y4acTKe BXOIHOTO MOTOKA (BIOJIb HATIPABJICHUS,
B KOTOPOM BBIXJIOITHBIE Ta3bl IBUTATENS MOCTYNAOT uepes cucteMy EGR B nunmunape! neuraress),
KOTOPBIN yNpaBisieT HUPKYJIALUEN BbIXJIOMHBIX Ta30B JBUraTeNs BHYTpHU U uepes3 cuctemy EGR.
BbIxJionHBIE Ta3el MOTYT LUPKYJIUPOBATh OT JO3MPYIOLIETrO KjamaHa, depe3 TPyObl, BIYCKHOM
KOJUIEKTOP U TOMY MoAoOHOe (Hampumep, oauH win Oosiee GUIBTPOB), a 3aT€M HAIPABJISITHCS
BHYTpb oxyaguTens cuctemel EGR, KOTOpBIl CHUKAeT TeMnepaTypy BbIXJIONHBIX ra3oB. Tak kak

IaTYNKH (HarmpuMep, KOTOpble H3MEPSIIOT TEMIEPATypy, AaBIeHHE, CKOPOCTh BBIXJIOMHBIX ra3oB
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u T.H.) MOTYT OBITh Pa3MELICHBI HaA BXOAHOM IMOTOKE JO3UPYIOLIECTO KJlallaHa 1/WIH Ha BBIXOIHOM
IMOTOKE OXJIAAUTEIIA, AATYUKU HE MOTYT OBITh YCTaHOBJICHBI HAa OAHOM HUJIN Oouee ydacCTKax MEXay
AOBUPYIHOIIUM KJIAIIAHOM U OXJIAAUTCJICM. OTO MOXKET ObITh CJICACTBUEM TOTI'O, UYTO OOAHWH HJIN
OoJyiee TakHMx YYaCTKOB SBJISIFOTCA CPMETUYHBIMU, Tpe6ys{ AOCTAaTOYHO MHOT'O BPEMCEHHBIX WJIN

(prHAHCOBBIX 3aTpaT IJIst JOCTYIA U MMOBTOPHOW YCTAHOBKH, H TOMY IOIOOHOTO.

[0004] M3mepeHue TemnepaTyphl, AaBJIEHUS, CKOPOCTU IMOTOKA BBIXJOMHBIX Ta30B U T.J. HA
BXOJHOM IIOTOKE J[O3MPYIOLIEro KjamaHa ¥ Ha BBIXOJAHOM IIOTOKE OXJIQJAUTENs MOXKET
NPEAOCTaBUTh ONpeAesieHHy0 nHpopMmanuto o padore cucrembl EGR. Hampumep, usmepenue
STHX XapaKTEPUCTUK MOXKET YKa3bIBATh HA TO, YTO OAMH WK Oosiee KOMITOHEHTOB cructeMbl EGR
3a0UTHI YACTHIIAMU U3HOCA WJIM OTJIOKEHUSMH Harapa, Wi, B IPYTHUX CIy4asix, (YHKLIHOHHPYET
HeHauIexKamM oopa3zom. OHAKO M3BECTHBIE CUCTEMBI U CIIOCOOBI HE CITOCOOHBI HCIIOJIb30BATh
XapaKTepUCTHKHU, W3MEpPEHHbIE Ha BXOJHOM IIOTOKE JO3UPYIOLIEro KjarnaHa U Ha BBIXOJHOM
MOTOKE OXJAaJUTENs JJs1 TOYHOIO ONpeeNieHHs, Ha KAaKOM Y4acTKe WM KaKOW KOMIIOHEHT
cuctembl EGR ¢yHkmonupyer HeHamiexkamum o0pasoM. bbuto Obl  TONE3HO UMETH
BO3MO)KHOCTb CUMTBHIBATb XapaKTEPUCTHUKU B JPYTUX y4acTKax, KOTOpble B JIAHHBI MOMEHT
SIBJIAIIOTCSI HEAOCTYMHBIMY, JIJI1 TOYHOTO ONpEAeNeHNs], B KAKUX 30HaX WIN KaKhe KOMIIOHEHTBI

paboTaroT HEHaAIEXKAIIUM 00Pa3oM.

[0005] Moxer ObITh 11e51€CO00PA3HO UMETh CUCTEMY U CIOCO0, OTIMYAIOIIUECS] OT HMEIOIIHUXCS

B HACTOSLIEE BPEMSI.
KPATKOE OIIMCAHHE

[0006] B onHOM mpuMepe, MpeAcTaBlieH Croco0, KOTOPBIH MOMKET COAEPKaTh MOJyYEHUE MEPBOM
Y BTOPOH MaT€MaTHYECKUX MOZEJEH, TAI0INX MPeCTaBIeHHe O padoTe COOTBETCTBEHHO NEPBO
Y BTOPOM 4acTel MmatepuanbHoi cuctemsl. Kaxaas u3 nepBoil MaTeMaTU4€CKON MOJI€NIN U BTOPOU
MaTEMATUYECKON MOZIENIH MOKET UMETh HA BBIXOJI€ COOTBETCTBEHHO NEPBOE U BTOPOE BBIXOAHOE
3HAYCHHE, Aarollee NpeAcTaBlieHne O padore oOIEero KOMIIOHEHTa MAaTepUabHON CHCTEMBI,
KOTOPBII MOKET OBITh BKJIFOUEH B 00a - MEPBBIA M BTOPOH - Y4aCTKU MATEPHAIBHONH CHCTEMBI.
Crioco® Takke MOXKET BKJIIOYaTh BBOJA IO MEHbIIEH Mepe IMEepBOr0 BXOJHOIO 3HAUEHHs IO
MEHBIIEN Mepe NMEePBOH U3MEPEHHON XapaKTePUCTUKHU MEePBOM 4aCTH MATEPHUAIBHON CUCTEMBI B
NEPBYI0O MATEMAaTUYECKYK) MOAENb U IO MEHbIIEH Mepe BTOPOrO BXOAHOIO 3HAYE€HMsI BTOPOU
U3MEPEHHON XapakTePUCTUKU BTOPOM YacTM MAaTEPUAIbHOM CHUCTEMBI BO  BTOPYIO
MaTreMaTH4eckyro Moneib. Croco0 Takke MOMKET BKJIIOUaTh IOJIYYEHHE IEPBOrO BBIXOIHOTO

3HAYEHUsI U3 NIEPBOM MAaTEMAaTUYECKOW MOJENIH Ha OCHOBE IO MEHBLIEH MeEpe MEPBOro BXOIHOIO



3HA4YCHHA U BTOPOr0 BBIXOAHOI'O 3HAYUCHUA U3 BTOpOfI MaTeMaTHIeCKOM MOACIN Ha OCHOBEC IIO
MEHbIIeH MEPE BTOPOro BXOAHOTO 3HAYUCHUA. Cnoco0 MOKET BKJIKOYATh onpeaciCHUC COCTOAHUA
O6H.I€FO KOMIIOHCHTa NOCPEACTBOM CpaBHCHUA IIEPBOr0O BbLIXOAHOI'O 3HAYCHHUSA U3 HepBOﬁ
MaTeMaTH4YeCKOM MOAEeNH CO BTOPbIM BBIXOAHBIM 3HAUCHUEM U3 BTOpOﬁ MaTeMaTHYeCKOU

MOICIIH.

[0007] B nopyrom mnpumepe MpeAcTaBieHa CUCTEMa, KOTOpash MOXKET COJAepkKaTb IEPBBIH
BUPTYAJIbHBIN JAaTYMK, NAIOIIMN MpPEACTaBICHHE O pPabdOTe MEepBOr0 y4acTKa MaTepUaIbHOU
cuctembl. [IepBbIii BUPTYaJIbHBIN JATYUK MOKET MOJYYaTh OJHY MK OoJiee epBbie H3MEPEHHbIE
XapaKTepUCTUKU MaTepUabHOW CHCTEMBl M MOKET HMETb HA BBIXO/E€ IE€PBOE BBIXOIHOE
3HaueHue, oroOpakaromiee padoTy OOMEro KOMIIOHEHTAa MAaTePHUAbHOW CHCTEMBbI HA OCHOBE
ofmHOW wim Ooyiee MEPBBIX M3MEPEHHBIX XapakTepuCcTUK. CHCTEMa MOKET CONep:KaTh BTOPOI
BUPTYAJIbHBIN JaTYUK, OTOOpakaromuii padoTy BTOPOrO yYacTKa MaTepHaJbHON CHCTEMBL.
Bropoii BHUpTyanbHbI JaTYUK MOXKET IIOJNy4YaThb OAHY MM Oojiee BTOpPbIE H3MEPEHHbBIE
XapaKTepUCTHUKN MaTepUabHOM CHCTEMbl U MOXKET MMETh Ha BBIXOJ€ BTOPOE BBIXOAHOE
3HaueHue, orodpaxaromiee padoTy OOMEero KOMIIOHEHTAa MAaTePHUabHOW CHCTEMBI HA OCHOBE
OOHON mMiM OoJiee BTOPBIX H3MEPEHHBIX XapakTepucTHk. OOl KOMIIOHEHT MaTepHaJIbHOM
CHCTEMBI MOXKET OBITh BKIIFOUEH KaK B [IEPBBIH, TAK 1 BO BTOPOH Y4aCTOK MaTePHAIbHON CHCTEMBL.
Cucrema Takke MOXKET COIAEP>KAaTb KOHTPOJUIEP, KOTOPBIH MOXKET MOJIydaTh NEPBOE BBIXOJHOE
3HaUY€HUE OT MEepPBOr0 BUPTYAJbHOIO JAaTYMKA M BTOPOE BBIXOAHOE 3HAUYE€HUE OT BTOPOTrO
BUPTYAJBbHOrO JaT4ynka. KOHTpojiep MOKeT OmpenessiTb COCTOSIHME OOLIero KOMIIOHEHTa

MOCPEACTBOM CPAaBHECHUA NMEPBOTO BLIXOAHOTO 3HAUCHUA CO BTOPBIM BbIXOOHBIM 3HAYCHUEM.

[0008] B npyrom mpumepe cuctemMa MOXKET COAEpPKaThb NEPBBbIA AATUUK IABJIEHUs, KOTOPBIH
MO>KET U3MEepsTh MepBOe NaBlieHHe Ha BXoze oxjanurens rasa cucrembsl EGR tpancnopTHOro
CPeInCTBA, NATYMK IOJIOKEHHS, KOTOPBII MOKET ONpEeAeNsaTh INOJIOKEHHE KJalaHa Ha BXOAE
OXJIAAUTENs ras3a, BTOPOW JAaT4YUK AABIEHUS, KOTOPBIA MOXKET U3MEPATh BTOPOE NABJICHHE HA
BBIXOZI€ OXJIQAWTENs ra3a, U KOHTPOJIEP, KOTOPBIH MOXET BBIYUCIATH MEPBOE PACUETHOE
3HAYeHHE Ha OCHOBE KOMOHMHALIUH MEPBOTO AABJICHUS, TOJOKEHUS KJIallaHa U CKOPOCTH TIOTOKA
BBIXJIOIIHBIX I'a30B 4epe3 kiaanaH. KOHTposiep MOXKET BBIMUCIISTE BTOPOE PaCYETHOE 3HAYEHUE HA
OCHOBE BTOPOrO JaBJIEHUS MU 3HAYEHUs] NPOU3BOAMTEIBLHOCTH OXJjaaurtens rasa. Konrtponuep
MoskeT onpeaensaTs cocrosinue EGR nocpencTsoM cpaBHEHUs EPBOrO pacue€THOIO 3HAUEHUS CO

BTOPbIM paCYCTHBIM 3HAYCHUECM.

KPATKOE OIIMCAHUE I'PAOUYECKHNX MATEPHUAJIOB
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[0009] ITpenmer wu300peTeHUsT MOXKET OBITh TOHATEH W3 HIDKECIEAYIOIIero OMHCAHUS He
OTPaHUYUBAKOLINX BapPUAHTOB pean3alid H300pPETeHHs] CO CCBhUIKOM Ha MpUjiaraeMbie

rpaduueckue MaTepuabl, Ha KOTOPBIX MIPEICTABIEHO CEAYIOIIee:

[0010] Dur. 1 noka3piBaeT WIIFOCTPATUBHBIN BAPUAHT PEATU3ALUN CUCTEMbI JATYMKOB, KOTOPast

MOJKET OBITh HCIIOJIb30BaHA JJIst KOHTPOJIA COCTOAHUS pa60T1>1 MaTepHaﬂbHOﬁ CUCTCMBI.

[0011] ®Pur. 2 cxeMaTUYECKH WMIUTIOCTPUPYET MATEPHUAJIbHYK) CUCTEMY U YYaCTKH BXOIHOIO

IIOTOKA U BBIXOOAHOT'O IIOTOKA MaTepHaHbHOfI CHCTEMBI, U

[0012] Dur. 3 wirOCTpUpyET OJIOK-CXEMY OJHOI'O U3 MPUMEPOB CIIOCO0a st KOHTPOJIST pabOThI

MaTepPUAIbHON CUCTEMBI.
IMOJAPOBHOE OIIMCAHUME U30BPETEHUA

[0013] BapuanTtel peanuzanuu mnpeamera H300pETEHHs], ONHCAHHbIE B JAHHOM JOKYMEHTE,
OTHOCATCSI K CHCTEMaM HAaTYMKOB M CIOCO0AM, KOTOPBIE HMCIOJNB3YIOT PAa3JIMYHbIE WCTOYHHKU
JAHHBIX B COUYETAHUU C MOJENSIMH, OCHOBAHHBIMU Ha (PU3NUECKUX YPABHEHUSX JABHIaTENs, AJIS
CO3MIaHMsI ¥ OOY4EHHUs BUPTYAJIbHON MOzieH cucteMbl. Hanmpumep, Kk HICTOYHUKAM JAHHBIX MOTYT
OTHOCHUTBLCS. PACXOA MaTepualla, JaHHbIE HEUCIIPABHOCTEH YIIPABJIEHUs, yCTPONUCTBO [JIs1 3aIIUCH
IPONOJKUTEIBHON padoThl ABUTaTENs U TOMY nofooHoe. IToxxonsmue Moaen, OCHOBaHHbIE Ha
($u3nUecKUx ypaBHEHHUSX ABUraTels, MOTYT COMAEPKaTh PA3HOCTb JABJIEHUS MEXIYy KIIallaHAMH.
B onHOM BapuaHTe peanusanuy U300peTeHus JaHHAS Pa3HOCTh JABJIEHHH MOXET CYIIECTBOBATh
MEXy JO3HMPYIOIIUM KJIANIAHOM M TEeIIOOOMEHHUKOM. [IoAXOAsIINM HO3UPYIOLMIMM KIIaTaHOM
MOXKeT ObITh JO3upyroImui kiaanaH cucteMbl EGR, 00buHO Ha3biBaemblii kianan cucrembl EGR.
[Monxonsmum TermIo0OMEHHUKOM MOXKeT ObITh panuatop cucreMbl EGR, KOTOpBIH Tak:ke MOXKeT

Ha3bIBATbCA OXJIAAHUTCIIEM.

[0014] Cuctembl 1 CrIOCOOBI TATYMKOB, OMKUCAHHBIE B TAHHOM JOKYMEHTE, MOTYT MPEICTaBISITh
BUPTYaJIbHBI JAaTYUK B OONACTH, B KOTOPOM HEBO3MOMKHO pasMecTuTh (usnueckuii (T.e.
MaTepuabHbINA) NAaTYNK, WA pa3MelleHHe IaTyhka B 3alaHHON OOJIACTH MOKET BBI3BIBATH
3HAYUTENIbHbIE BpPEMEHHbIE WM (DUHAHCOBBIE 3aTpaThl. B OMHOM BapuaHTe peaTn3aluu
U300peTeHMsI, BUPTYAJIbHBIA NaTYMK MOXKET MPENOCTaBIISATh BBIXOAHBIE CHUTHAJBI, KOTOPBIC
MO3BOJISIFOT OMNPEAENSITh BUIbI HEUCIPABHOCTEH KOMILUIEKCHOW CHCTEMBbI WJIM MOTYT MOMOYb B

IMAarHOCTHKE UJIH MTPOrHO3UPOBAHHUHU YCIIOBUI pabOThI CUCTEMBI.

[0015] Cucrembl 1 crOCOOBI TATYMKOB MOTYT HCIIOIB30BATh MATEMATHYECKUE MOJIEIH, KOTOpPbIE

oTo0paxaroT paboTy pa3INYHBIX YUACTKOB, 00IaCTel MM CErMEHTOB MaTePHaJIbHOM CUCTEMBI. B



NPOMUTIOCTPUPOBAHHBIX BapUAHTAX peaNn3alliil M300peTeHHs], MaTepHajibHasl cUCTeMa Oyzaer
paccMOTpeHa M OINMHCaHa Kak cuctema peuupkyssinuu orpadorasmmx ra3oB (EGR), xoropas
YCTaHOBJIEHA B TPAHCIIOPTHOM cpeacTse. Kaxnas u3 Mozaesnen o OTAeIbHOCTH MOKET UMETh Ha
BBIXOZIe (T.€. HCIOJNb30BaTbCS OAHMM WM Ooynee mpoleccopamMu Uil BBIUHCIIEHUS)
COOTBETCTBYIOLIlEE 3HAYEHNE BXOHOIO MTOTOKA WJIM BTOPOE BBIXOIHOE 3HAYEHHE. DTH BbIXOJHBIE
3HAYEHHsI OTOOPaKaIT padoTy OOIIEro KOMIIOHEHTa MAaTepUAIbHON CUCTEMBI, KOTOPBIH MOXKET
OBITh BKJIFOUEH KaK B MEPBbII Y4aCTOK BXOJHOTO [TOTOKA, TAK U BO BTOPOH YUACTOK MaTEPUATbHOM
cucreMbl. Hanpumep, 0MH y4acTOK MaTepUadbHON CUCTEMBI MOXKET COAEPKATh U MPOXOAUTH OT
BXOIHOM YacTH JO3UPYIOIIEro KianaHa (Ha3plBaeMOro Takke kijamaH cucrembl EGR) cucremsr
EGR x pacnonoxeHuro B TpyOONpOBOAAX MEKAY MO3UPYIOIIUM KJIAMAHOM U OXJIQJUTENEM
cucrembl EGR. Jlpyroif yqyacTok MaTepualbHOM CHUCTEMBI MOXET COAEPKaTh U MPOXOAUTH OT
TaKOTO K€ PACIONIOKEHHUSI B TPYOONpPOBOAAX MEXKIY NO3UPYIOIIMM KIIATIAHOM U OXJIAIUTENIEM
cuctembl EGR k BBIXOIy OXJIaAWTeNsi CUCTEMbl penupKyysinuu otpadoraBmux razo (EGR).
Mecto B TpyOONpoBOIE MEXy AO3UPYIOLIMM KJIaaHOM | oxyaaurteieM cucteMbl EGR mosker
HE UMETh HU OJTHOTO AaT4MKa (T.€. He IMETh aTYMKa IABJIEHHUS) B 3TOM TPyOONPOBOE, KOTOPBII

U3MepsieT JaBJICHHE BBIXJIOHBIX Ia30B (MU IPYTHe XapaKTePUCTHKH, HAPUMED, TEMIIEPATYPY).

[0016] Onun nnu Gonee MaTepUANBHBIX TATYMKOB MOTYT M3MEPSTh XaPAKTEPUCTUKU CHCTEMBI
EGR B pasnnuHpIXx 0O0NacTsx B KauyecTBE BXOAHBIX 3HAYEHUH, KOTOpbIE BIIOCIEACTBUU
IPENOCTABISAIOTCS BMECTE C BXOAHBIMHM 3HAYEHMSIMHM B MaT€MaTHYE€CKHE MOJENIU B KadecTBe
3HaYeHUH NEePEMEHHBIX MOJeNell A1 BhIYUCIeHUs Apyrux xapakrepuctuk cucremel EGR. Onna
MOJIEJIb MOJKET Ha3bIBATBHCSI MOJETIBK) BXOAHOIO MOTOKA, a Apyras MOJAEIb MOXKET Ha3bIBATbCS
MOJIEJIbIO BBIXOJTHOTO MOTOKA. Moiesib BXOJHOTO MOTOKa 0ToOpakaetT padoTy CHCTEMbI B OTHOM
win Oojiee MecTaX BXOJHOTO MOTOKA MJIM OOJACTSX, HAXOMSALIUXCS Tepen ONHUM Wi Oosee
00JIaCTSIMH BBIXOAHOT'O MOTOKA, MJIM O0JIACTSIMU BIOJb HAMPABJICHUS, B KOTOPOM TEKy4asl Cpesa
(T.e. ra3) mupKynIHupyer uepe3 cucremy. IlepBoe BXOOHOE 3HAUEHHE BXOAHOTO TMOTOKA MOJKET
MPEICTABIISITh COOOM TEepBOe NaBJIeHHE, KOTOPOE MOXKET ObITh U3MEPEHO B OOJIACTH BXOIHOTO
NIOTOKA, SIBJSIFOIIEECS] BXOJHBIM IMIOTOKOM oxJjianutens. JlanHast 001acTh BXOIHOTO MOTOKA MOXKET
OBITH JOCTYIHA JJIs1 YCTAHOBKH MaT€PHAJBbHBIX JATYHKOB, HAIPUMED, B 00JIACTH, KOTOPast MOXKET
HaXOAMUTbCS HA WJIM Ha BXOAHOM IOTOKE JO3HMPYIOIIEro KianaHa repes OXJIaAUTENIeM CUCTEMBI
EGR (t.e. B HarpaBieHNH, B KOTOPOM MOTOK BBIXJIOITHBIX I'a30B IBHIKETCS B CTOPOHY YCTPOHCTBA
oxynaaurens). Bropoe BxomHOe 3HauYeHHE BXOIHOTO IOTOKA MOXKET IPENCTaBIATH COOOM
MOJIO’KEHUE WJIM COCTOSIHUE JO3UPYIOIIEro KjarmaHa. JTO BTOPOE BXOJHOE 3HAUEHUE BXOJHOTO
IIOTOKa MOXXET OBITh OIpPENeNeHO IPYTUM MAaTepPHAIbHBIM JATYMKOM WM MPEIOCTaBIECHO

JNO3UPYIOIIMM KJIallaHOM (HAampuMep, B KaueCTBE BBIXOAHOIO 3HAUEHHUS OT JO3HPYIOIIEro



6

KJanaHa). Tperbe BXOAHOE 3HAUEHHE BXOIHOTO IMOTOKA MOKET IMPEICTaBISTh COOOH CKOPOCTh
MOTOKA BBIXJIOMHBIX Ta30B Yepe3 AO3UPYIOIINI KianaH. ITO TPEThe BXOAHOE 3HAUE€HHUE BXOJHOIO
IIOTOKA MOJKET OBITh U3MEPEHO (WM, K IIPUMEPY, OIPEIENIEHO 3a CUET MOJIOKEHHS JO3UPYIOLIEro

KJIaraHa) APyTrUM MaTepUaIbHBIM JaTIYHKOM.

[0017] UsmepeHHOE naBieHUE BXOTHOTO MOTOKA, MOJIOKEHHE KJIallaHa W/HIIHA TIOTOK BBIXJIOTTHBIX
ra3oB uepe3 JO3UPYIOIUH KJarmaH MOTYT MPEACTABISATh COOOM BXOIHBIE 3HAUYEHUS] BXOIHOTO
IMOTOKA, KOTOPBIC BBOAATCA B MAaTEMAaTHYCCKYIO MOAECJIb BXOAHOI'O IMOTOKA B KaYE€CTBC 3HAYEHUHU
NEPEMEHHBIX JUIsI BbIYUCIEHHs (HAIIpUMep, € HCIOJb30BAHUEM MOJIEIH BXOIHOTO IOTOKA)
APYroro JaBJieHUs BHYTPU WJIH B O0JacTH, KOTOpask MOMKET ObITh HENOCTYITHOW IS
MaTCPUANIbHBIX JATYUKOB (Haan/IMep, JaHHas O6J'IaCTb MOKET HAXOOUTHCA MCXKAY HO3UPYHOIIUM
KJIAMIAHOM U OXJIaIUTENIeM). DTO JaBJIeHHe MOKET ObIThb Ha3BAHO PACUETHOHN XapaKTepPHUCTUKOM

BXOAHOI'0O MOTOKAa UK CMOACITUPOBAHHBIM JABJICHUEM BXOAHOI'O IIOTOKA.

[0018] /laBneHHe BBIXOOHOTO MOTOKA MOXKET OBITH M3MEPEHO B OOJIACTH BBIXOIHOTO TOTOKA,
KOTOPO€ MOXKET TPEACTaBNISATh COOOW BBIXOAHOW MOTOK oxjamutens cucrembsl EGR.
JIOTIONIHUTENNBPHO WJIM B KA4eCTBE AQJbTEPHATHBBI, MOXET OBITb ONpEeNesieHO 3Ha4YeHHEe
Npou3BOAUTENbHOCTH oxJyaauTenisi cuctemMbl EGR. 3Hauenne npon3BoauTeIbHOCTH MOXKET OBITh
3Ha4Y€HUEM, BBOIIMMBIM IOJIb30BATEIEM, UITH MOKET OBITh BBIUHUCICHO HA OCHOBE CPOKA CJTYKOBI
OXJIAIUTEJIsA, BEIUYMHONW TEMIIEPATyphbl BBIXJIOMHBIX a30B MEXAY NO3UPYIOLIMM KJIAMAHOM U
BBIXOJHBIM TOTOKOM OXJIQAWTENs, U T.J. M3MepeHHOe NaBjeHHE BBIXOAHOTO MOTOKA W/WJIH
3HAYEHHUE MPOM3BOMUTENLHOCTH, TOJOXKEHNUE KJIarnaHa, W/WJIM MOTOK BBIXJIOMHBIX Ta30B Yepes
JO3UPYIOIIMIA KJIAMaH MOTYT MPEICTABISATh COOOW BXOIHBIE 3HAUYEHHUS] BBIXOJHOTO IOTOKA,
KOTOpbIE€ BBOJATCS B MAaTE€MAaTUYECKYK) MOJENIb BBIXOJHOIO TMOTOKAa B KayeCTBE 3HAUYCHUI
TIEPEMEHHBIX JJIsi BBIUUCIIEHUs (HampuMep, ¢ HUCMOJIb30BAHHUEM MOENN BBIXOIHOIO MOTOKA)
APYroro JAaBJieHWsT BHYTPU WU B 00JacTH, KOTOpask MOKET ObITh HENOCTYITHOW JIJisi
MaTepUaTbHBIX TaTYMKOB (HATPUMEp, NaHHAs 00JIACTh MOKET HAXOMUTBCS MEXKY JTO3UPYIOIIUM
KJIamaHoM W oxJjagureneM). JlaHHOe 1HaBjieHHE MOXKET ObITh HAa3BaHO PACYETHOU

XapaKTepHCTHKOﬁ BbIXOAHOI'O MOTOKA UJIK CMOACITUPOBAHHBIM JABJICHUEM BBIXOAHOT'O IMOTOKA.

[0019] Kaxxpas mO OTHENBHOCTH — MOJAEIN BXOAHOIO MOTOKA M BBIXOJHOTO MOTOKAa — MOTYT
COZEPIKaTh MEPEMEHHBIE, HE3aBUCUMBIE OT Apyroil Moaenu. Hanpumep, 3HaueHne nepeMeHHON Ha
BBIXOAE MOMEIN BXOTHOTO MOTOKA MOXKET HE MEHSTbCS, €CJIM MEHSIeTCS BXOOHOE 3HAUCHUE I
MOJEIN BBIXOJHOI'O MOTOKA, & 3HAYCHUE NMEPEMEHHON Ha BBIXOAE MOJEJIU BBIXOJAHOIO MOTOKA

MOXKET HC MCHATHCsA, €CJIM MCHACTCA BXOOHOC 3HAUCHUE MOJECTIN BXOJHOI'O ITOTOKA.
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[0020] 3aTem nBa BBIXOAHBIX 3HAYEHHUS OT Pa3HbIX MATEMATUYECKUX MOJEJIEN BXOIHOrO MOTOKA
U BBIXOJIHOTO TMOTOKa (HampuMmep, NABJICHHs], BBIMUCIEHHbIE B O0JACTH MEXAY NO3UPYIOIIHM
KJIAMIAaHOM W OXJIAJIUTEJIEM) MOTYT CPABHUBATHCS MJISL OINpPENEICHHs] COCTOSHUS WM PEeXIMa
padotel kommoHeHTOB cuctemMbl EGR HemocpencTBeHHO wim psimoM ¢ TOH ke 00JacThio,
HaTpUMep, JUIs OTNPEeSICHHs COCTOSIHUS WJIH peskuMa paboThl yCTPOMCTBA OXJIAAUTENS CHCTEMbI
EGR, kak onucaHO B JaHHOM JOKYMEHTE. 3aTeM CHCTeMa U CIocod AaTYMKOB MOTYT M3MEHSITh
paboty omHOro wiu Ooyiee y4aCTKOB MAaTepUAbHOW CHUCTEMBI, Y4aCcTKa BXOAHOTO IOTOKA
MaTepUabHONW CHCTEMBI, y4acTKa BBIXOAHOIO MOTOKA MaTepUabHOW CHCTEMBI, WJIM OOIIEro

KOMITOHEHTa Ha OCHOBE OIPECACIICHHOI'O paHEE COCTOAHUA O6H.I€FO KOMITIOHEHTA.

[0021] Monenn KOMITOHEHTa MOTYT OTOOpaskaTh W3BECTHbIE WM U3MEPEHHbIE NTUHAMUYECKHE
XAPaKTEPUCTHKH HCIPABHBIX KJAMAHOB, KOTOpbIE (PYHKLHMOHHUPYIOT HAIJIEKAIINM OOpa3oM.
[TonxonsmuMu MOAENSIMUA MOTYT ObITh JINHEHHbIE MOJENN TEHACHLWH OOpa3OBaHHUsS Harapa B
oxmanurene cucteMbl EGR. KommnoneHT mopenmpyercst ansi moctpoeHust padouedl mozmenu,
KOTOpasi OMUPAETCS IO MEHbINEH Mepe YaCTUYHO Ha PeXUM padOThI IBUraTeNsl, CPOK CIYKOBI
oxnaaurens cuctembl EGR, a Takske Tun gozupytroiero kinanasa cucrembl EGR. [I7st mocTpoenus
paboyeil MOZENN OKHIAeMOro MAJACHUS NAaBJICHUS Yepe3 NO3UPYIOLIMHA KJamaH, H3MEpSOTCS
NasieHNsl IaBJIeHUsl Yepe3 KIIalaHbl, KOTOPBIE 3aBEOMO paboOTalOT Kak OKUAaeTcst (Harpumep,
UCTIPaBHBIE), & 3aTE€M NPUMEHSETCS] Ha TIOAMHOXKECTBE CHCTEM IS MOJIydeHHs: paboueit moaenu
nmajieHuss JaBjieHus depe3 oxjaaurenb cucreMbl EGR, pa3paboranHOli Ha OCHOBE
CMOJIEJIMPOBAHHBIX JIABJIEHUH MCIPABHBIX KJIATIAHOB. 3aTeM MOJENH, pa3padOTaHHbIE HA OCHOBE
WCTIPABHBIX KJIAIIAHOB U HOPMAJIBHOTO 0Opa30BaHMs OTJIOXKEHUH B oxyaautene cucrembl EGR,
MIPEIOCTABISIOT HE3aBUCUMbIN BUPTYaJbHBIA JATUUK AaBJICHUS MEXKAY JO3UPYIOLINM KJIAaIaHOM
cucrembl EGR u oxnagurenem cucrembl EGR. OngHa mozenb (Hampumep, MOIEIb BXOIHOTO
NOTOKA) MOXKeT oToOpaxarh padoty cucrembl EGR B 0o0iactu BXOIHOro moToka (Hampumep,
BXOAHOTO notoka oxyaaurtens cucreMbl EGR), a npyras mogens (HanpumMep, MOEITb BBIXOAHOTO
NIOTOKA) MOKeT oToOpakath padoty cucrembl EGR B 00acTu BEIXOZHOTO MOTOKA (HAarpuMep,
BBIXOJTHOT'O TIOTOKA U3 oxjanutes cucreMbl EGR). Tak kak COOTHOIIIEHHE BBIXOIHBIX 3HAYCHHIN
Mo/ieJiel BXOJTHOTO MOTOKA U BBIXOJHOIO MOTOKA U3MEHSIOTCS, 3TO U3MEHEHHE YKa3bIBAeT Ha TO,
910 TO0 MOJIENb MAJIEHHS ABJICHHS Yepe3 OXJIaIUTENIb HEBEPHO ONPEAEIIIIA MAACHNE TAaBICHUS
WIN MaJieHue JAaBJIeHUs Yepe3 MOJiellb BXOJHOrO NOTOKA KJlallaHa MOXKET UMETh CMelleHHe. DTo
MO3BOJIAET AMArHOCTUPOBATh HEUCIIPABHOCTU B MPOMEXYTKE MEXAY AO3UPYIOIIUM KJAaHOM

cucrteMbl EGR u oxnanurenem cucremsl EGR.

[0022] CocrosiHue o0mero KOMIOHEHTa MOXKET OBITh OINpeNeeHO KaK HEeUAeaJTbHOe COCTOSIHUE

UK HCUCIIPAaBHOC COCTOsSHUE, KOrJla COOTHOIICHUEC 3HAYCHUM Ha BbIXOOE MoJejell BXOQHOTO



MOTOKA M BBIXOAHOTO TMOTOKA MPEBBIMIAIOT YCTAHOBIEHHOE IOPOrOBOE 3HaUeHHE (WK, B APYTOM
BapUAaHTE peann3alud U300peTeHHs, MOryT ObIThb HE BBILIE, Ye€M YCTAHOBJIEHHOE IOPOroBOE
3HaveHne). CocTosiHUEe 00I1ero KOMIIOHEHTA MOKET OBbITh OMPEAEICHO KaK HeaIbHOE COCTOSIHUE,
C Y4E€TOM TOI'O, YTO COOTHOIIEHHE HE MPEBBICHIO YCTaHOBJIEHHOE ITOPOroBOE 3HaUeHUE (WU, B

APYTrOM BapHaHTE pealnu3alui H300pETeHNUs, IPEBBICUIIO YCTAHOBIEHHOE TIOPOrOBOE 3HAUCHUE).

[0023] AnbrepHaTUBHBIE CHOCOOBI OMPEAETICHUS PEKUMOB OTKa3a U 3aAEPKKH BKJIIOYAIOT
UCIIOJIB30BAHUE HOAHHBIX 06 OTKa3ax u aBaprIHbIX CUTyalusaxX IJisd I/IHCHTI/I(bI/IKaLII/II/I TOTO,
CYIIECTBYIOT JI POOJIEMBI C CHCTEMOM (HApuMep, TO3UPYIOIIUM KJIATTAHOM WJIH OXJIaUTeIeM
cucrembl EGR), u o0pabaThiBaroT 3Tambl MpoLecca YCTPAHEHUsT OTKA30B JUISl OTpEedeeHHUs
HEHCIPaBHOTO KOMITOHEeHTa. OOBIMHO, SKCIEPT B NAHHOW CHUCTEME JOJDKEH OpaTh 32 OCHOBY
AAHHBIC, KOTOPbIC UCTIOJIb3YHOTCA B MOACIIN AJIs IPUHATHS ITPABUIIBHOI'O PEILICHNSA O HEUCIIPABHOM
KOMIIOHEHTE, OIHAKO 3TO MOXKET MPOU3OHTH yke mocjie oTkaza. MoryT ObITh pa3paboTaHbI
AJBTCPHATUBHBIC TUIIbI MOI[eJIefI C UCIIOJIB30BaAHUEM Knaccmbnxaunn BXOOHBIX CHUTHAJIOB Ha
OCHOBE HU3BCCTHBIX, 0603HaLIeHHbIX KaK HEUCIIPABHOCTH JJIS MOCTPOCHUA MOoAaecian
Knaccmbnxaunn, OAHAKO OHU MOTYT UMECTb HECOOCTATKU MPOTrHOCTUYCCKUX BO3MOJKHOCTEH IO

CpaBHEHUIO C CUCTEMAaMHU U CHOCO6aMI/I, ONMMCAHHBIMU B JAHHOM JOKYMECHTE.

[0024] 1551 pa3paboTku Mozaeneii BXOAHOTO MOTOKA U BBIXOIHOTO MOTOKA (KOTOPBIE MOTYT OBITH
Ha3BaHbl BUPTYaJIbHbIE MOZEIHN) MEXY JO3UpYoIuM KianaHoM cucteMbl EGR u oxnanurenem
cuctembl EGR, mMoryt ObITh cOOpaHbl maHHbIE AJIsI HCIPABHBIX KJIATIAHOB, U OXJIAMUTENEeH IS
Pa3IMYHBIX TUIOB KJIANAHOB, U OXJaAWTeNell. DTU JaHHbIE MOTYT ObITh M3MEPEHHBIMH paHee
NaJeHUsIMH JaBieHus. Texymas KOHPUIypalusi COAEPKUT Ba MOKOJIEHHS KJIATIAHOB OT JABYX
Pa3HBIX MOCTABIIMKOB OXJIQJAUTENIEH, TAKUM OOpPa3oOM MOKET OBbITh MOJYYE€HO YeThIpe Pa3HbIX
HaOopa maHHBIX. HekoTophle THIBI PEKMMOB OTKa3a MOTYT HAOJIOAATHCS TOJBKO Ha OIHOM
NIOKOJICHNUH KJIATIaHa, a APYTHe BO3HUKAIOT TOJIBKO MOCTIE ONPEesIeHHOTO CPOKa CITyKOBI, TAKUM
o0pazoMm, B MOJAEIH MOXET PacCMAaTPUBATBbCA W NMPUHUMATHCS BO BHHMAHHE CPOK CIYXKOBI
neranedi. Kak TONbKO 3TH TaHHBIE pekuMa 0Oy4eHus1 OynyT HACHTU(DULIUPOBAHBIL, MOJEIN MOTYT
ObITH OOYYEHBI TOCPEICTBOM BBO/Ia U3MEPEHHOT'O MAICHUS JaBJICHHS Yepe3 JO3UPYIOIINHN KilanaH
B OJIHOI MOJENM M pacueTHBIX BBIXOAHBIX NAHHBIX U3 Apyroil moxenu. [lpyras mozenb
oOpaszoBaHus OTJIOXKEeHHH B oxyaautene cucreMbl EGR  wmoxker ObiTh paspaborana ¢
UCTIONIb30BAaHUEM JKCIUTYaTALMOHHBIX MAHHBIX (HAampuUMep, NaHHBIX 3a LENbld rof) padoThI
oxnaaurens cucreMbl EGR. Mozgenun moryT ObITh CKOMOMHHPOBAHBI AJISI ONPENENIEHHUs] TOTO,

CYLIECTBYIOT JIKX OTJIUYUA PEKUMOB OTKa3a MEXKAY 3TUMU ABYMS MOACISAAMU.
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[0025] PazpaboTka W mpUMeHEHHE NaHHOW CHCTeMbl M cCrocoda TaTYUKOB OOECIeUMBAOT
BO3MOXKHOCTbH JUJIsl IPOTHOCTUYECKON MOJenu, Kotopas OyAaer MaeHTH(GUUUPOBATh Pa3iuyus B
pekuMax oOTKas3a Jao3upyrolero kinamaHa cucreMbl EGR. D10 mno3BoauT npenoTBpaTUTh
HEHCIIPABHOCTU Ha JIOPOrax, a TAkKe CHU3UTD M3JIMIIHEE UCIONb30BaHUE 3armyacTeil (Hanpumep,

NOCPECTBOM MPEIOTBPALIEHHUS 3aMEHbI UCIIPABHBIX KJIAMAHOB).

[0026] ®ur. 1 moka3biBaeT WJUTIOCTPATHUBHBIM BapHaHT peanu3auuu cucteMbl 100 AaTYMKOB,
KOTOpasi MOJKET OBbITh UCTIOJIB30BaHA KOHTPOJISI COCTOSIHUS pabOThI MaTepHaibHON cucTeMbl 102.
MarepuanpHasi cUCTeMa MOXeT OTOOpaskaTh MO MEHbINEH Mepe y4acTOK CHIJIOBOW YCTaHOBKH
TPaHCIIOPTHOTO cpencrea. Hanpumep, MaTepuanbHas cuctema Moxer orodpakars cucremy EGR
TPAHCIIOPTHOI'O CPEACTBA, KOTOpasi MOBTOPHO HANPABJISIET MO MEHbIIEH MEpPE YaCTh BBIXJIOMHBIX
razoB u3 nsurarens 104 TpaHCHOpTHOro cpencrtsa oOpaTHO B nBurarenb. HeobszarenpHO
ABUTaTeNb, MOKa3aHHbIH Ha Pur. 1, Moxer oroOpa’kaTh BCIO WM YaCThb CHJIOBOM YCTAHOBKH
TpancnoptHoro cpeactea. Cucrema EGR conepxur Heckonbko Tpydomposonos 106, koTopeie
COEAMHSIOT MO TeKy4el Cpeze BBIMYCK, WiH TpyOorpoBoa 108 BEIXJIIOMHBIX T'a30B JBUrATENs, C
no3upyromum kinanasoMm 110. Jlo3upyromuii KjaanaH OTKPhIBAETCS U 3aKPBIBAETCA 1JIs1 U3MEHEHUS
yIJla MOJIOKEHHUs MO YIIPaBJICHUEM KOHTpoJuiepa 112 ans ynpasieHuss CKOPOCTBIO, C KOTOPOU
BBIXJIOITHBIE Ta3bl U3 IIMHAPOB 114 aBUratesns BbITEKaOT U3 TPYOOIIPOBOIA BBIXJIOMHBIX Ta30B
U MOMANAI0T BHYTPh OXJianuTessi raza uin oxjaaurens 116 cucremer EGR uepes Tpybomposoa.
Oxnaaurens cucremMbl EGR Moxer cHuXaTh TeMnepaTypy BBIXJIOMHBIX Ta30B, MPOTEKAKOLINX
yepe3 U Hapyxy u3 oxjanuress cucrembl EGR B ycrpoiictBo 118 cmecurens cucrembr EGR.
VYCTpONCTBO CMeCHUTENs] MOXKET CMEIINBATh BBIXJIONHBIE Ia3bl, BBIXOMALINE U3 OXJIAJUTEIs
cuctrembl EGR ¢ pomonHuTenbHBIM BO3AYXOM M3 YCTPONCTBA OXJIAAUTENs BO3AyXa 32
xomrpeccopoMm 120. CMech BBIXJIONMHBIX Ta30B M BO3AyXa MOXKET ObITh HampaBjeHa OOpaTHO B
OIIMH WJTK OoJiee LUJIUHIPBI IBUraTeNs yepe3 ooxonnoi knanan 122 cucrembr EGR. O6xonHoM
KJIAllaH MOXKET YNPAaBIATECS MOCPEACTBOM KOHTPOJUIEpa MAJIi HU3MEHEHUs IOJIOKEHUS W

HN3MCHCHUA CKOPOCTH CMECH, HOCTyrIaI-OH_Ieﬁ B UJIMHAPBI.

[0027] KonTpomiep MOXKeT MpeacTaBisiTh COOOW CXeMy ammapaTHOro obecredeHus, KOTopas
COIEPIKUT W/WIM MOXKET OBITh MOAKIIOYEHAa K OJHOMY MM Oosiee mporeccopam (HarpuMmep,
MHUKPOIIPOLIECCOPAM, MNPOrPaMMHUPYEMON JIOTUYECKON HWHTErPAJbHONM CXE€Me, HHTEerpajbHOU
CX€M€ U T.J.), KOTOPbIE BBINOJHAOT (PYHKIUH, ONMHUCAHHbIE B JTAHHOM JOKYMEHTE B OTHOIICHUHU
koHTposiepa. Cucrema ¢ JaTYMKaMHU MOXKET COAepKaTb MHOXKECTBO MaTepUaJIbHBIX JAaTYMKOB,
Harpumep, AaT4uk 124 naBneHHs BXOAHOTO IMOTOKA, PACHOJIOKEHHBIM BHYTPU WA BIOJb
TpyOOIpOBOAAa BXOJHOTO IMOTOKA AO3UPYIOIIEro KJlarnaHa U BBIXOJHOTO TMOTOKA U3 JBUIraTels U

TpyOONpPOBOAA BBIXJIOMHBIX ra30B, BTOPOH JaTUuK 126 naBieHuUs, pacroyo>KEHHbIN BHYTPH HIIN
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BAOJb TPYOOIIPOBOJAA BBIXOIHOTO TIOTOKAa oOxJyaauTens cuctemsl peuupkymsinmun EGR u
BBIXOJTHOT'O ITOTOKA U3 yCTpoicTBa cMecureisi cucteMbl EGR u neurarens, u naruuk 136 kjnanaxa
Ha WA PAIOM C AO3UPYIOIIMM KJanaHoM. JlaTyuk kjamaHa MOXKET HM3MEPSThb IOJIOKEHUs
KJjanaHa, a uMeHHO 0% OTKpeITUs (Hampumep, OJOKUPYETCsl MOTOK BBIXJIONHBIX Ta3oB uepes
ki1anas), 50% OTKpbITHS (HapUMep, 00eCIeYNBaETCsI TPOTEKAHUE MOJOBUHBI BHIXJIOIHBIX Fa30B
yepe3 knanaH), 100% otkpbiTus (Hampumep, oOecreunBaeTcsi NMPOXOXKIEHHE BCEro IOTOKA
BBIXJIOITHBIX Ta30B 4epe3 KiamaH) U Tomy mnopoOHoe. HeoOsi3aTeNnbHO KianaH AaT4yhKa MOKET
U3MEPATh MOTOK BBIXJIONHBIX ra30B 4epe3 KiamaH. B anprepHaTMBHOM BapuaHTe, AaT4MK 136
MOXKET TpPEACTABISTh COOOM MHOXKECTBO MAATYMKOB, HANPUMEp, TMEPBBIH JATYHK, KOTOPBIH
HU3MEpPSeT TMOJIOKEHHE KilanaHa, U BTOPOM JAaTUMK, KOTOPBIA HU3MEPSET CKOPOCTh, C KOTOPOM

BBIXJIOIMHBIC I'a3bl MPOTEKAOT BHYTPb UJIH YEPE3 I[OSI/IPYI'OH.II/Iﬁ KJIaraH.

[0028] B onHOM BapuaHTe peanu3aiiy H300peTeHUs], KOHTPOJUIEP MOKET UMETh CHCTeMy cOopa
JIOKQJIbHBIX JAHHBIX, KOTOpas MOKET HCIOJIb30BATh MAIMHHOE OOyueHHe i ObecredeHus
pe3ysibTaToB OOy4eHHus: Ha OCHOBe aepuBauuu. KoHTposiep MoxkeT oOydaTbCs U MPHUHUMATH
pelueHHsi Ha OCHOBe HaOopa MaHHBIX (BKJIHOYAsl JaHHbIC, MPEIOCTABJICHHBIE Pa3TUYHBIMU
JaT4YUKaMH), Jejasi MPOrHO3bl HA OCHOBE JAHHBIX M aJaNTHPYSCh B COOTBETCTBHU C HAOOpOM
IaHHBIX. B BapuaHTax peanusanuy U300peTeHus], MALIMHHOE O0y4eHHe MOKET BKJIFOUaTh B ce0s
BBIMOJIHEHHE MHOXKECTBA 3a/1a4 MALIMHHOTO O0Y4eHHsI CHCTEMaMHU MAIIMHHOTO OOYYeHUs], TAKIX
KaKk KOHTpoJHUpyemMoe oOyueHue, HEKOHTPOJIUpyeMoe oOydeHrne u oOydeHne ¢ MOAKPEIIEHUEM.
Konrtponupyemoe oOydeHHe MOXET COnmepKaTh NpeAcTaBieHue Hadopa MPUMEPOB BXOIHBIX
OaHHBIX M JKEJAEMBbIX BBIXOAHBIX JAHHBIX JJII CHCTEM  MALIMHHOTO  OOy4YeHHs.
HexoHTponupyemoe 00ydeHne MOXKET COEPKAaTh alTOPUTM O0yUEHHsI, CTPYKTYPUPYIOLIHIA CBOH
BXOJIHbIE JJAHHBIE C MOMOINBIO TAKUX METOIOB, Kak OOHapyskeHue mabjJoHOB W/ Wi O0ydeHue
npencraineHusiM. OOydeHue ¢ TOAKPEIUIEHHEM MOXKET COIEepKaTh CHCTEMbl MALIMHHOTO
oOyueHnusi, paboTaroniue B JUHAMHYECKOH cpene, a 3aTeM o0ecrneyuBarolie MpeaoCTaBICHHE
OTYeTa O MPABHJIBHBIX M HEMPaBUWIbHBIX pelieHusx. Hampumep, MammnHHOE OOy4eHHE MOXKET
CoZlepKaTh MHOXKECTBO IPYTHX 3aJad HAa OCHOBE BBIXOMHBIX JAHHBIX CHCTEMbl MALIHMHHOTO
oOy4uenusi. Hanpumep, Takumu 3a7a4aMu MOTYT OBbITh 337]a4i MALIMHHOTO OOYYEHHsI, TAKHUE KaK
K1accu(UKaLHsI, Perpeccusi, KiacTepu3alysi, OLIEHKA IUIOTHOCTH, YMEHbLICHHE pPa3MEpPHOCTH,
oOHapy>keHHe aHoManuil 1 ToMy nopobHble. Harmpumep, MammmHHOE 00yUeHHE MOKET COEPIKaTh
MHO’KECTBO MaTEMAaTHUECKUX U CTATUCTHYECKHX MEeTO0B. Hampumep, MHOTHE THITBI aJITOPUTMOB
MALIMHHOTO OOy4YeHMsI MOTYT COnep»kaTh OOyueHHe Ha OCHOBE JepeBa peIleHHi, HU3y4eHHe
ACCOLIMATHUBHBIX MPaBWJI, INyOOKoe OOy4YeHHe, MCKYCCTBEHHbIC HEHPOHHBIE CETH, aJITOPUTMbI

IFrCHETHYCCKOTO 06yquI/m, HUHAYKTUBHOEC JIOTHYCCKOC MPOrpaMMHUPOBAHUE, MAIIWHBI OIIOPHBIX



11

BeKTOpOB (SVM), GailiecoBCKyIO ceTh, OOy4YEeHHE ¢ MOAKpPEIJICHHEeM, OOy4YeHHUEe MPEICTABICHUSIM,
MalIMHHOE OOy4YeHHE Ha OCHOBE IMPAaBWJ, HU3YUYEHHE DPa3peKEHHOro cJoBaps, oOydeHue mo
CXOJIICTBY M METpHUKe, cucTeMbl kiaccupukaropos o0yuenus (LCS), noructudeckas perpeccus,
ciy4aiinbiil nec, K-cpegnue, noseienue rpaguenta, K-ommkaiimue cocenu (KNN), anpuopHbie
aJITOPUTMBI U TOMy nopoOHoe. B BapuanTax peanusanuu u300peTeHHs, MOTYT UCIOJIb30BaThCS
OIIpeAeJIeHHbIE aJrOPUTMBl MALIMHHOIO OOyYeHHs (HampuMep, Kak JUId peLIeHUs 3ajad
ONTUMH3ALMU C OTPAHUYEHUSIMH, TaK ¥ 0€3 OrpaHUYeHHUll, KOTOpble MOTYT OBITh OCHOBAHBI Ha
€CTEeCTBEHHOM BBIOOpe). Hampumep, anroputM MOXKeT UCIOJIb30BATHCS AJISL PEUIeHUs Mpodiem
CMELIAHHOTO IeJIOYMCICHHOTO MPOTrPAMMHUPOBAHMUSI, I71€ HEKOTOPbIE KOMIIOHEHThI OTPAHUYEHBI
LIEJIOYUCIIEHHBIMI 3HAYEHUSMHU. AJITOPUTMBI, METOZIBI U CUCTEMBI MAIIMHHOTO OOYYEeHHSI MOTYT
UCTIOJIb30BAThCS B CHCTEMAX BBIYHCIUTEIBbHOIO HHTEIJIEKTA, KOMITBIOTEPHOM 3peHHH, 00padoTke
ecrecTBeHHOTo si3bika (NLP), pexkoMeHmaTeNnbHBIX CHUCTEMaxX, OOYYeHHH C TOAKPEIUICHUEM,
NOCTPOCHUH TpaduyuecKux Mozeneit u ToMy nogoOHbIX. Hanpumep, MammmHHOE 00y4eHHE MOKET
UCTIONIb30BAThCS IS aHAJHM3a MPOU3BOIUTENLHOCTH U TIOBEACHUS TPAHCIIOPTHOTO CPENCTBA U

TOMY MOOOHOTO.

[0029] B onHOM BapuaHTe peaau3aluu U300peTeHNs, KOHTPOJJIEP MOXKET COAEePKaTh MEXaHU3M
MOJINTUKH, KOTOPBIA MOKET MPUMEHSATH OJHY WJIU HECKOJBbKO MOJUTHK. DTH MOJUTUKU MOTYT
OBITb OCHOBaHBI IO MEHBbIIEH Mepe YacTHYHO Ha XapaKTepPHCTUKAX MAaHHOTO JJIEMEHTa
o0OpyOBaHUSI WM OKpy)Karomel cpenbl. B COOTBETCTBHHM C TOJUTHKAMU YIIPABJICHUS,
HENUpPOHHAsl CeTh MOKET MPUHUMATh BXOJHBIE JAHHBIE Psiia MapaMeTPOB OKPY KAKOIIEH Cpenbl U
3ama4. DTU MapaMeTpbl MOTYT COAEPKATh MACHTU(UKALIUIO ONPENEICHHOTO TUIaHa TOE3IKH! AJIs
IPYIIbI TPAHCTIOPTHBIX CPEACTB, JAHHBIE OT PA3IMYHBIX JATYUKOB U JAHHBIE O MECTOTIONOKEHHH,
u/vunu nojioxkeHnu. HelipoHHasi ceTh MOKET ObITh 00y4YeHa reHEpPUPOBATh BHIXOHbIE TAHHbIE HA
OCHOBE 3THX BXOJHBIX JAQHHBIX, BMECTE€ C BBIXOIHBIMH JAaHHBIMH, MPEACTABISIOMUMU COOOM
NENCTBUE WU MOCJIENOBATENbHOCTD AEUCTBUIN, KOTOPBIE IPyMa TPAHCIIOPTHBIX CPEACTB JOIKHA
MPEINPUHSATD JJIs1 BBIMIOJTHEHMSI TIaHa oe3aku. Bo Bpemst paboThl OTHOTO BapuaHTa peau3aiiu
U300peTeHHsI, OMpeNeNieHHe MOKET MPOUCXOAUTh MyTeM OOpaOOTKHM BXOIHBIX JAHHBIX C
MOMOLIBI0 TMAapaMeTPOB HEWPOHHON CETH AJIsl T€HEePUPOBAHUS 3HAYEHUsS] B BBIXOJHOM Y3J€,
0o0O3HAYAKOIIEro 3TO JEHCTBHE Kak JKejJaeMoe JeWCcTBHe. JTO JCWCTBHE  MOXKET
TpaHCHOPMUPOBATHCS B CUTHAJ, KOTOPBIN 3aCTaBIISIET TPAHCIIOPTHOE CPEACTBO padoTaTh. ITO
MOKET OBITh JOCTUTHYTO C MOMOIIBIO MPOLIECCOB OOPATHOTO PACIPOCTPAHEHUS, IPSIMOU CBSI3H,
OOpaTHON CBSI3U C 3aMKHYTBHIM KOHTYPOM WJIM OOpPATHOW CBSI3U C Pa3OMKHYTHIM KOHTypoMm. B
aNbTEPHATUBHOM BapHaHTE, BMECTO HCIIOJb30BaHHUS OOPATHOTO pPACIPOCTPAHEHUs, CHUCTEMA

MallMHHOI'O o6yquI/m KOHTPOJIEPA MOXKET HUCIIOJb30BATh MCTOIBI CTpaTel"I/Iﬁ OBOJIFOIIUU IJIA
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HACTPOMKHU Pa3IMYHBIX IapaMEeTPOB MCKYCCTBEHHON HEHpOHHON cetu. KonTposmiep Mmoxer
UCTIONIb30BaTh apXUTEKTYpy HEHPOHHOH ceTH ¢ (YHKILMSIMH, KOTOpble HE BCEraa MOTYT ObITh
peLIeHbI ¢ MOMOIIBI0 OOPATHOIO PACIPOCTPAHEHUS, HATPUMED, (PYHKIIMU, KOTOPBIE HE SBIISIOTCS
BBINYKJIBIMA. B ONHOM BapuaHTe peanuzaluu H300peTeHMs], HEHpOHHAs CeTb MMeeT Habop
napamMeTpoB, MPEICTaBIAIOIIUX BECa COCAMHEHUN ee y3JI0B. I'eHepupyeTcs HECKOJIbKO KOMHUH
5TOM CETH, 3aTe€M BHOCSTCS pPAa3IM4YHbIE KOPPEKTHUBbl B TAPAMETPbl U  BBINOJIHIETCS
MonenupoBanue. Ilocne mosydeHust BBIXOAHBIX NAHHBIX W3 PA3JIMYHBIX MOJENEH UX MOXKHO
OLIEHUTb MO MX IPOU3BOAUTENBHOCTH C HCMOJb30BAHUEM ONPENEIEHHON METPUKH yCHexa.
BriOupaercs nydinasi MOziesib, M KOHTPOJIIEP TPAHCIIOPTHOTO CPENCTBA BBIMOJIHSAET 3TOT TUIAH IS
NOJIYYCHHUST JKEJAeMbIX BXOIHBIX MJAaHHBIX, YTOOBI OTPA3UTh MPOTHO3UPYEMBIH CLEHAPHHA
HaWIydmero pesynsrata. Kpome TOro, Merpuka ycrexa MOXKET IPeACTaBIATh CoOoH

KOM6I/IHaLII/II-O ONTUMU3UPOBAHHBIX PE3YJIBTATOB, KOTOPBIC MOXKHO B3BCIIMBATH OTHOCHUTECIBHO

ApYT apyra.

[0030] MarepuanbHass CUCTEMa MOXKET OBITh JIOTMMECKH pasfeieHa Ha pasHble YYacTKH,
HarnpuMep, Ha y4acTOK 128 BXOIHOroO MOTOKA, COAEP KALMN JO3UPYIOIIMHN KJamaH, U BTOPOHU
yuactok 130, comepskamuii oxynagurens cucrembl EGR. Hampumep, y4acTok BXOIHOrO MOTOKa
MOJKET COAepKaTh IO MEHbINeH Mepe 4acThb TPYyOOIPOBOIOB, MPOXOISIINX OT TpybompoBoaa
BBIXJIOMHBIX FA30B K JO3UPYIOLIEMY KJIalaHy, U JO3UPYIOIIUI KJanaH, & BTOPOH y4aCTOK MOKET
cozepkaTh ONUH Wiu Oojiee TPyOOmpOBONOB, MPOXOAsAUIMX OT oxyagutens cucreMbl EGR k
cmecuremo cucrembl EGR, u HeoOsi3aTenbHo oxnagurenb cucreMbl EGR. MecTornosnoskeHus 1
00NacTH MeKAy 3TUMHU y4aCTKaMU MOTYT HE CONEpKaTh HUKAKUX JATYUKOB MU MOTYT OBITh HE
MIPUCTIOCOOIEHBI IS yIOoOHOTo qo0aBIeHUsT JaTYMKOB (HanmpumMep, 0e3 TeMOHTaKa 10 MEHbIIeH

mepe yactu cucremel EGR).

[0031] HecmoTpst Ha TO, 4UTO ONMKMCAHHASA B JAHHOM JOKYMEHTE MaTepHUaibHas CUCTEMA SIBJISIETCS
cucremoii EGR, npyrue marepualibHble CHCTEMBI B IPYTHX BapUAHTAX pean3allii H300peTeHus
MOTYT COZI€P3KATh MEPBbII yUACTOK C ONMPEeIEHHBIMHI U3MEPSEMbIMU (PU3MUECKUMU CBOMCTBAMU
WIH XapaKTePUCTHKAMU, BTOPOH y4aCTOK, HMEIOIIUIN ONpeesieHHbIe U3MepsieMble (hU3NUeCKHe
CBOWMCTBA WJIM XAapPAKTEPUCTHKH, MPOMEKYTOYHBI KOMIIOHEHT WK OOy O0NacTb MEKAy
TIEPBBIM YUaCTKOM U BTOPBIM YYaCTKOM, TaKHe, YTO (PU3NYecKoe MOBEASHHE TIEPBOrO U BTOPOTO
y4acTKa BO3JACUCTBYIOT Ha OOIIMI KOMHOHEHT. OOmuii KOMIIOHEHT MOXKeT ObITh (PH3UYEeCKHM
KOMITOHEHTOM, KOTOpPBIM SIBJISIETCS YaCcThi0 MAaTEpPHAJbHOM CHCTEMbl, HaIlpuMep, KJamaH

BBIXJIOIMHBIX T'a30B B ABUTATECJIC BHYTPECHHET'O CrOpaHUs.
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[0032] ®ur. 2 cxemaTUYECKH WILTIOCTPUPYET MaTepUalibHYIO cucteMy 200 U y4acTOK BXOJHOIO
noToka, U BTOpble y4dacTku 202, 204 marepuanpbHOM cuCTeMbl. MarepuanbHas CHCTEMA,
NPOWJUTIOCTpUpOBaHHast Ha Dur. 2, npencrasisier coOoit Mo MeHbLIei Mepe yacTb cucrembl EGR.
VY4acTOK BXOIHOTO IMOTOKA, MPOMITIOCTPUPOBAHHBINA HA Pur. 2, 0ToOpaskaeT y4acTOK BXOAHOTO
notoka cucreMbl EGR, mnpowumnoctpupoBanHoit Ha Pur. 1, a BTOpoll y4acToK,
NPOWLIIOCTPUPOBaHHbIH Ha @ur. 2 oroOpaxaer BTOpoi y4acTok cucteMbl EGR,
npowurocTpupoBaHHON Ha @ur. 1. IIpomexxyTouHslli ydacTok 206 MaTepUaIbHON CHUCTEMBI,
NPOWUTIOCTPUPOBAHHON Ha @ur. 2, oToOpaxkaeT yyacTku cuctemsl peunpkyssinuu EGR, koTopsie
SIBJISIFOTCS TIPOJOJIKEHUEM BBIXOJHOIO MOTOKAa OT AO3UPYIOINEro KJamnaHa, U MNPOAOCKEHUEM
BBIXO/IHOTO TIOTOKAa OT BbIXOAA OXJiaauTens cucreMsl peuupkynsiuud EGR. B ansrepHaTuBHOM
BapUaHTE, Pa3JIMYHbIE YUACTKH MOTYT OTOOPaKaTh Pa3IMYHbIE CETMEHTBI CHCTEMBI APYTOro THIIA,
IIPU 3TOM JATYUKH MOIYT Pa3MeLaThCsl BHYTPU BXOMHOIO MOTOKA M BTOPOrO y4acTKa, HO He

BHYTPH POMEXKYTOYHOI'O y4aCTKA.

[0033] PaboTa BXOIHOTO MOTOKA, BTOPOTO H MPOMEKYTOYHOTO YYACTKOB MAaTEPUATIbHOM CHCTEMBI
MOTYT 3aBHCETh APYT OT Apyra. Hampumep, Texydast cpena (Harmpumep, BbIXJIONHBIE Ta3bl, BO3IYX,
KUIKOCTb M T.J.) MOTYT TPOTEKAaTh 4Yepe3 YYaCTOK BXOAHOrO IIOTOKA, 3aTeM uepes
IIPOMEKYTOUYHBI Yy4acTOK, a 3aTeéM 4epe3 BTOPOH ywacTok. Ecnu MeHsercs Temieparypa,
JaBJIeHHE, CKOPOCTh MOTOKA, XUMHUYECKHI COCTaB U TOMY MOAOOHOE TeKyuell Cpenbl B yUacTKe
BXOJHOIO MOTOKa, TO 3TH HM3MEHEHHMs] MOIYT BO3JEHCTBOBaTb HAa TAaKUE K€ WIM APYTUe
XapaKTEePUCTHKH (HAaIIpUMep, TEMIEPaTypy, AaBlIeHHE, CKOPOCTb IMOTOKA, XUMUYECKHH COCTaB U
TOMY NOZOOHOE) TeKy4eH cpeabl B MPOMEKYTOYHOM Y4acCTKe W/WIIM BO BTOPOM ydacTke. Takoe
U3MEHEHHUE XapaKTePUCTHK MOTYT OTpakaThCsl Ha paboTe omHOro wiu Oojiee KOMIIOHEHTOB
NPOMEXYTOYHOro y4acTka. OnHAaKo, Tak Kak JaTYMK MOXKET OBITh pa3MeIleH BHE
IIPOMEKYTOUHOI'O Y4aCTKa, XapaKTEPUCTUKU TEKy4Yel Cpenbl BHYTPU MPOMEKYTOUHOIO y4acTKa
MOTYT OBITh HEM3BECTHBI HJTH He H3MepeHbl. CucteMa 1 crnocoObl JaTYNKOB, OMMUCAHHBIE B JAHHOM
JOKYMEHTE, MOTYT UCIIOJIb30BATh MOJENH, KOTOPbIE KOPPEIUPYIOT WIH CBA3BIBAOT U3MEPEHHBIE
XapPaKTEPUCTHKH BHYTPU WM BOJHM3M BXOAHOIO TOTOKA M BTOPBIX YYaCTKOB MOCPEICTBOM

MAaTEPUAJIBHOTO JaTUYHKA C XapPaAKTEPUCTUKAMU ITPOMECKYTOUYHOI'O y4acTKa.

[0034] Hanpumep, BHPTyasNbHBIH MAAaTYMK BXOOHOTO IIOTOKA MOXKET OTOOpa)aTh W/HIH
peaIn30BbIBATh MaTEMATHUYECKYI0 Mozenb 131 BXOAHOro moroka (MpOMJUTIOCTPHPOBAHHYIO Ha
@ur. 1), KOTOpasi MOXKET HUCIOJB30BATHCS KOHTPOJUIEPOM ISl BBIUMCIIEHUS] OJJHOTO WUJIM OoJjiee
BBIXOJHBIX 3Hau€HUil. BTOpOI BUPTyalbHBINH HaTYUK MOXKET OTOOpa)kaTh W/MIIHM PEaH30BbIBATD
APYTYIO MaTeMaTHYeCKyr0 Mozenb 132 (mpousumocTpupoBaHHyr0 Ha Dur. 1), koTopas MOXKET

HUCIIOJIb30BATHCA KOHTPOJUICPOM AJIsI BBIMUCJICHUSA OOHOI'O UJIN Oonee BBIXOOHBIX 3HAYEHUH. DTU
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MOIECIN MOT'YT OBbITH COXPAHECHbI HA MATCPUAJIbHOM U ITOCTOAHHOM MAlIMHOYUTACMOM HOCHUTEIIC
134 (mpoummoctpupoBaHHOM Ha Dwur. 1), Hampumep, KECTKOM TUCKE KOMIIBIOTEpPA, CepBepa,
CBEMHOM JIUCKE B TOMY 1ofo0HOM. KoHTponep MokeT npuHUMAaTh Ha BXOAE OJHO MK Oolee
3Ha4eHUH (HarpuMep, BXOIHBIX 3HAYEHUH) B KKAYIO U3 MojeNell M HCHOJb30BATh KaXIYIO
MOJIeJIb JUIsl BBIYHMCIICHUsS] OMHOTO WM OoJsiee BBIXOAHBIX 3Ha4eHUil. BXOnHbIe 3HAU€HHs MOTYT
OBbITb NpPEeNOCTaBIEHbl OAHUM WM OoJiee NeHCTBYIOINM MaTepUaIbHBIM JaTYUKOM, HAIPHMED,

natunkamu 124, 126, 136, kak onmucaHo BBIIIIE.

[0035] Moznenp BXOAHOTO MOTOKA MOKET MOJIy4YaTh U3MEPEHHOE N1aBJI€HHUE HA BXOAHOM IOTOKE
JO3UPYIOIIEro KjanaHa (Harmpumep, MOCPEACTBOM nartyuka 124 naBiieHus: BXOOHOTO IMOTOKA),
COCTOSIHUE WU TIOJIOJKEHUE JTO3UPYIOIIEro KianaHa (HampuMep, B BUIE BBIXOAHOTO 3HAYEHUS OT
KJIaTlaHa WJTH U3MEPEeHHOe AaT4yuKkoM 136 kilanmaHa), /Wi MOTOK BBIXJIOMHBIX Fa30B BHYTPHU WJIH
Yyepes NO3UPYIOLIU KJanaH (HarnpuMep, U3MePEHHbIN JaTYNKOM JaBJICHHS BXOIHOTO IMMOTOKA, UJTH
MOJIYyYEHHBII HAa OCHOBE TMOJIOKEHUsI KJIallaHa MOCPENCTBOM JaTdMKa KJiarlaHa) B KadecTBe
BXOAHBIX 3Ha4deHUl. Mojenb BBIXOJHOTO MOTOKAa MOXKET MOJy4YaTb H3MEPEHHOE IaBJICHUE
BBIXOJIHOTO TMOTOKa oxjiaauteias cuctemMbl EGR  w/unm 3HaYeHWe MpOU3BOAUTENILHOCTU
OXJIaJTUTEJISI B KAUeCTBE BXOAHbBIX 3HaUeHNN. Kakas Moesib MOXKeT UCTIOb30BAThCS (HApUMep,
KOHTPOJUIEPOM) JJIsi BBIYHMCICHHUS] OJUHAKOBBIX MJIM OTJUYAIOIIUXCSl PACYETHBIX 3HAYCHHU
JABJIEHUS] C HUCIOJIb30BAHUEM PA3JIMYHBIX BXOIHBIX 3HAUEHUNU. 3aTe€M pacCyUETHbIE 3HAUEHUS
JaBJICHUS. MOTYT CPaBHUBATHCS JJIsl ONPENeSICHUs] COCTOSHUS WM pekuMa padOThl OJHOTO WJIH

Gonee komnoneHToB cucremel EGR, Hanpumep, oxnaaurens cucremel EGR.

[0036] Hanpumep, BbIXOAHBIE 3HAYEHHsI MOneJel MOryT oroOpakarh pabOTy HIIM COCTOSIHUE
OOHHUX U TEX KE objyactell WM KOMIIOHEHTOB B MaTepPIaJIbHOfI CHUCTEME. BBIXOL[HbIe 3HA4YCHUA
MOZIeTIM BXOAHOTO IOTOKA MOTYT OTOOpa)kaTh PacdyeTHOE NABJIEHHE WM TMaJCHUE JaBJICHHUS,
CYIIECTBYIOLIEEe B OOJIACTH WJIM MECTOMNOJOKeHnH 206 BHYTPU MPOMEKYTOYHOH 00JacTH WM
ydacTKa. JTO AaBJICHUE WM TMAJCHUE JABJIEHUE MOXKET ObITh BBIYHCIEHO C HCIOJIb30BAHUEM
MOACIN BXOAHOI'0 IMOTOKA W COOTBETCTBYIOIIUX BXOIHBIX 3HAYEHUMN. BbIXOI[HbIe 3HA4YCHUA
MOJECN BbIXOAHOI'0 MOTOKAa MOIryT OTO6pa)KaTb paCHC€THOE HABJICHUEC WJIM NAACHUEC NaBJICHUA,
CYIIECTBYIOIIEE B TOH k€ 00JIaCTH UIIM MECTOIOJIOKEHIH BHYTPU IPOMEXKYTOUHOI 00IaCTH NN
ydacTKa. JTO AaBJICHUE WM TMAJeHUE NABJIEHUE MOXKET ObITh BBIYHCIEHO C HCIOJIb30BAHHUEM
MOJECIN BBIXOAHOI'O IMOTOKA U COOTBCTCTBYROLINX BXOIHBIX 3”HaueHur. CocTosiHue OAHOI'o0 U
OoJiee KOMITOHEHTOB BHYTPH IIPOMEKYTOYHON O0JNACTH MOKET OBITh ONPEETIEHO HA OCHOBE 3THUX
BBIXOAHBIX 3HAUEHHUH. Haan/IMep, €CJIM BBIXOAHBIC 3HAUYCHUA CXOOATCA (HaanMep, BBIXOAHBIC
3HAUEHUs OJIM3KHU APYr K OApyry Win OI[I/IHaKOBbI), COCTOsIHHME KOMIIOHCHTA MJIM KOMIIOHCHTOB

BHYTPHU ITPOMEXKYTOYHOT'O Y4aCTKA MOKET ObITh ONpPEENeHO KakK epBOe COCTOSIHUE (HarpuMep,
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UCTIPAaBHOE COCTOSTHHE WJIM COCTOSIHUE, ITPH KOTOPOM KOMITOHEHTHI pa0oTaroT Kak oxunaercs). U
HA0OOPOT, €CIM BBIXOJHBIE 3HAYEHUS PACXOIATCA (HAIMPUMEp, BBIXOIHbIE 3HAYEHHS OTAAJICHBI
APyr OT Apyra WM pa3HUIA MEXIAy HUMH YBEIHMYUBAETCS), COCTOSIHME KOMIIOHEHTA WIIH
KOMITOHEHTOB BHYTPH IPOMEKYTOUYHOIO y4acTKa MOKET OBITh ONPEAENeHO KaK OTJIMYaroLIeecs
BTOpPO€ COCTOsIHME (HampuMep, HEUCIPaBHOE COCTOSHHE WM COCTOSIHME, IPH KOTOPOM

KOMITOHEHTHI PabOTAIOT HE KaK OXKUAAETCS).

[0037] Hanpumep, BUPTyaJdbHBIM JATYMK BXOJHOIO MOTOKA MOXET SIBJIATHCS MAaTEMAaTHYECKOU
MOJIEJIBI0 BXOJHOIO MOTOKA, KOTOpasl MOJIy4aeT U3MEPEHHOE NABICHHE BXOAHOIO MOTOKA WU
AaBJIeHHEe Ha JO3UPYIOLIEM KjamaHe (WM B JPYrOM MeCTe BXOAHOIO IOTOKA OXJIAIHTENs),
COCTOSIHUE WJIH TOJIOKEHUE AO3UPYIOIIEro KJlaraHa, W/HIIH CKOPOCTb IMOTOKA BBIXJIOIHBIX Ia30B
yepe3 WIM BHYTPHU J03Upyrollero kjanaHa. KoHTposiep MOXeT NpUHUMATh Ha BXOX 3TH
WU3MEpPEHHs BHYTPU BUPTYAJIBHOIO JaTYHUKA BXOAHOTO MTOTOKA JIJIs MOJTy4E€HUs] Ha BBIXOJIE IEPBOTO
BBIXOJJTHOT'O 3HAYE€HUsI B KAYECTBE CMOJEIUPOBAHHOIO 3HAYEHMsI IaBJIEHHUsI BXOJHOIO MOTOKA Ha
obmeM kommnoHeHTe 208 B MPOMEKYTOUHOW OOJACTH MIIHM Y4YaCTKE MATepHUAIbHOW CHCTEMBL.
Hanpumep, BUpTyanpHBIH AATYMK BXOAHOTO IOTOKA MOJKET OBITH BBIITOJHEH C BO3MOXKHOCTBIO
MOJIy4Y€HHMsI HAa BBIXOJ€ MIEPBOE BBIXOHOE 3HAYEHUE B KAUECTBE JABJICHUsI WU MAJACHNs] TABJICHHUS
B IPOMEKYTOYHON 00JACTH MK Y4acTKe, WIIN APYTOM MECTOIOJIOKEHUN CUCTEMBI pereHepariu
BBIXJIOIIHBIX Ta30B ABUTaTeNld BHYTPEHHEro cropaHus. Maremarudeckass MOAENb BXOAHOIO
IIOTOKA BUPTYAJIBHOIO AATYUKA BXOJHOIO IMOTOKA UMEET 110 MEHbLIEH Mepe OJHY MEPEMEHHYIO,
KOTOpast MOXKET ObITh HE3aBUCHMOM OT APYrofl MaTeMaTU4ecKOW MOJENN BBIXOJHOTO MOTOKA, U
MOKET OBITh U3MEPEHHBIM JABJICHUEM Ha BXOIHOM IOTOKE JO3UPYIOLIErO KJIAaNaHa, MOJOKEHHEM

JO3UPYIOIIETO KJIanaHa, /Ui CKOPOCTBIO TTOTOKA BBIXJIOMHBIX Ia30B.

[0038] KonTpomiep MOXET NmOJydaTh U3MEPEHHOE NABJIEHHE BBIXOAHOIO MOTOKA WIN NaJCHHE
JaBJIEHUsT OT MAaTepUAJbHOTO JaT4YMKA JABJCHUS BBIXOJHOTO TIOTOKA W/MJIM 3HAYEHUE
MPOU3BOAUTENBHOCTU OXJIAJNUTENs, W BBOAUTHL 3TH 3HAYEHHs] B MATEMaTHUYECKYI0 MOJAEINb
BBIXOJHOTO TOTOKa. BBIXOAHOE 3HaueHHe W3 MOJAENTH BBIXOAHOTO IMOTOKA MOXKET OTOOpa)karhb
JaBJIeHHE WM TaJCHUE AABJICHHUS B MPOMEXKYTOYHOH OONACTH WM y4YacTKe, WM IPYyroM
MECTOMOJIOKEHUH B CUCTEME PEreHEPaLU BBIXJIOMHBIX Ia30B IBUIaTelsl BHYyTPEHHETO CTOPAHUSI.
HeoOs3aTenpHo TpeTHii mim ofuH, Win 0oJiee TONOTHUTENbHBIX BUPTYAIBHBIX JATYHKOB MOTYT
UCIIOJIb30BATbCsl Ul MOJYYEHUs W3MEPEHHbIX 3HAYEHUW WIH BBIXOAHBIX 3HAYEHWH APYIHUX
moznenen. Tperuil BUPTyasbHBIM JATYUK MOXKET UMETb HAa BBIXOJE 3HAYEHHE, YKA3bIBAIOLIEE HA
COCTOsIHUE O0IIero KOMIIOHEHTAa BHYTPH ITPOMEXKYTOUHOI 00J1aCTH, HA OCHOBE CPABHEHUS MEXKY
co0OH BBIXOAHBIX 3HAUEHUH U3 ABYX WK Oonee Mozenei (Hanpumep, Mojenei BXOIHOTO MOTOKa

Y BBIXOAHOTO MOTOKA).
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[0039] KonTpomiep MOKET NOJTy4aTh BBIXOIHBIEC 3HAYEHUsI U3 MOJENIEN U CPAaBHUBATH BbIXOIHbIE
3HAYEHUs] TMOCPEACTBOM BBIUUCJIEHMS] COOTHOLIEHHWsS] 3HAUY€HUN. 3aTeM KOHTPOJJIEpP MOXKET
OTIPENEeNATh COCTOSIHUE UM PEXKUM PaOOThI MPOMEXKYTOUHOTO Y4aCTKa MaTEPHAIbHON CUCTEMBI
(MM KOMITOHEHTA BHYTPH Y4aCTKa) HA OCHOBE COOTHOLIEHUS MM PA3HULIBI MEXKY BBIXOIHBIMU
3HaueHusMU. Eciu 3HaueHue COOTHOLIEHMs] YBEIWYMBAETCS BbII€ €JUHULbI WM 3HAYeHHE
YMEHBIIAETCSl MEHbINE €IUHULBL, WIM €CJIM pa3sHUuLa MEXAY BbIXOJHBIMU 3HAYECHUSIMU
YBEJIUYMBAETCS BBIIIE HYJs WM YMEHBIIAETCS MEHbLIE HyJs, KOHTPOJUIEP ONpenesseT, uTo
COCTOSIHUE HJIH PEKUM pabOThl MPOMEKYTOUHOTO y4acTKa (MJIM KOMIIOHEHTA B 3TOM yYacCTKe)
MaTepHaJbHONH CHCTeMbl yxymmaercs. M HaoOOpOT, €Clii COOTHOIIEHHE NPHUOIIKAETCS K
eIMHNLIE WU €CITH Pa3HULA IPUOIIIDKAETCS K HYJII0, KOHTPOJLIEP ONPEeNsieT, YTO COCTOSIHAE WIIN
PEKUM pabOThl MPOMEKYTOUYHOTO y4acTKa (MM KOMIIOHEHTa B 3TOM Y4YacTKe) MaTepHabHOM

CHCTEMBI HpI/I6.HI/I)KaeTC$I K UKW HAXOOUTCHA B OKHJACMOM PEXKUME pa60TbI NI COCTOAHUN.

[0040] KonTposiep MOXKET BBITOJIHATH PYHKLHIO TPETHEr0 BUPTYAJIBHOTO TATYHUKA IIOCPEACTBOM
OTIpENeNIEHUs] COCTOSIHMSI WM peKuMa padoThl MPOMEXKYTOYHOTO YYaCTKa MaTepHaJIbHOM
CHCTEMBI O€3 MPsIMOrO M3MEPEHHUS XapaKTEPUCTHK IMPOMEKYTOYHOIO Y4aCTKa MaTepHaIbHON
cucteMbl. Hampumep, BMECTO Hanu4usi MaTepPHAIBHOrO HATYMKA, PACIOJIOKEHHOIO BHYTPH
MIPOMEKYTOYHOIO yYaCTKa MATEpUAJIbHON CHUCTEMbI, KOHTPOJUIED MOXET CYMTBIBATH WIIU
ONPENENATh COCTOSHHE IMPOMEXYTOYHOIO Y4YacTKa HE HANpPsIMyIO IOCPEACTBOM CPAaBHEHUs

BBIXOAHBIX 3HAYECHUN U3 MaTeMaTHYECKHUX MOI[GJ'IG?I.

[0041] KonTposuiep MOKeT H3MEHSITh padOTy MaTepHaIbHOM CHCTEMBI HA OCHOBE OIIPEEeSICHHOTO
panee coctosiHus. Hampumep, KOHTpoJulep MOXKET CHIDKATh MPOU3BOAUTEIbHOCTb JBUTATEs,
MOXKET JeaKTUBUPOBATh UJIM OTKJIIOYATh ABUTATEJb, MOJKET U3MEHSITh MOJIOKEHUE JO3UPYIOLIETO
KJIanaHa (Hampumep, Uil MPEeJOTBPALIEHHs I CHIKEHHsS KOJMYECTBA BBIXJIOMHBIX Ta3O0B,
KOTOpbIE MOTYT OBITh HANPAaBJICHbI B OXJIAJHUTENb), MOXET U3MEHSATh MOJOXKEHHE OOXOIHOTO
KJanaHa (HampuMep, Uil MPEeJOTBPALIEHHs N CHIDKEHHsS KOJMYECTBA BBIXJIOMHBIX Ta3O0B,
KOTOpbIE MOTYT OBITh HAIlPaBJIEHbl B OXJIAANTENb), H TOMY MOAOOHOE, C YYETOM COOTHOLICHHUS
BBIXOJHBIX 3HAYEHHH, OTKJIOHSIOUINXCS OT 3HAYEHHs], PABHOTO EAMHULIE, WU PA3HULBI MEXIY
BBIXOJHBIMHU 3HAYEHHUSIMH, OTKJIOHSFOIIUMUCS OT 3HAYEHUs, paBHOro Hy 0. Hanmpumep, ¢ yuerom
COOTHOIUEHHsI,  YBEJIMYMBAIOIIETOCS  BBIIIE  I[OPOTOBOTO  3HAUEHHs,  COOTHOIIEHHS,
YMEHBIIAIOMIErOCsT HUKE JIPYroro IMOpOroBOrO 3HAUEHUS], PA3HULbI, YBEIMYUBAIOIIEHCS BbIIIE
APYroro MOpPOrOBOTO 3HAYEHHUS, W/WJIM Pa3HHULBL, YMEHBINAOMIEHCS IO APYroro MoporoBOro
3HAY€HUsI, KOHTPOJUIEP MOXKET aBTOMATHYECKU MPUMEHSTh OHO MIN O0Jiee OTBETHBIX JEHCTBUI

JJI1 U3MEHCHU A pa6OTbI MaTepI/IaJIbHOfI CHCTCMBI.
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[0042] He Bce BapuMaHTBI peajm3alliy CUCTEM U CIIOCOOOB, OMUCAHHBIX B JAHHOM JOKYMEHTE,
orpannunBaroTcsi cuctemMamMu EGR nnmm m3mepennem naenenuii. OnuH unm Oojiee BapHaHTOB
peanu3zauiyd U300pPETeHUsST MOXKET HCIOJIb30BAThCA ISl U3MEPEHUs] IPYTHX XapaKTEPHUCTUK,
HampuMep, TEeMIIepaTypbl, BHOpALUH, SJEKTPUUECKHUX MapaMeTpoB (HampuUMep, HaIpsKEHUs,
COCTOSIHUSI 3apsiAKM M T.J.), U TOMY IONOOHBIX, KOTOpble BMECTE C XapaKTePHCTHUKAMHU,
BBOJMMBIMH B PA3JIMYHbIE MOJENH, U BBIXOAHBIMU 3HAUEHUSIMU MOJIEJIEN CPABHUBAKOTCS APYT C
APYrOM Ui ONpenesieHus COCTOSHUS WM pekuMa paboThl CHUCTeMbl. B KadecTBe OIHOTrO
npuMepa, TEPBBbIA MaTepUaANbHBIA MAaTYUK MOKET H3MEPSATb HamnpsokeHue, (HOpMy BOJHBI
HaTPSDKEHUS], CUITy TOKa U TOMY TTOIOOHOE IS SJIEKTPUYECKUX YCTPOUCTB (HAIIpUMep, ABUTATEIS,
reHepaTopa, TeHepaTopa U TOMY MONOOHBIX ), & BTOPOH MaTepHANIbHBIA JaATYHK MOXKET U3MEPSTh
TEMIIEPATYPY, MOMEHT JBHUTATEIsI, BHOPAIMIO ¥ TOMY MOAOOHOE IS TAKUX K€ DJICKTPHYECKUX
YCTPOUMCTB. DTH pa3IMUHbIe U3MEPEHHS MOTYT ObITh BBEIEHBI B PA3JIUYHBIE MOJIEITH (KaK OMUCAHO
B JAHHOM JOKYMEHTE) JUIsl BBIUYUCIICHUS PA3JMYHBIX BBIXOJHBIX 3HAUYEHUN W CPABHUBATHCS C

BBIXOAHBIMHU SHAYCHUAMUA AJIA OUCHKHU UJTHU OMIPEACTICHUA COCTOAHUSA S3JICKTPUICCKOIO YCTpOﬁCTBa.

[0043] Dur. 3 wurOCTpUpPYyeT OJOK-CXeMy OIHOTO M3 mpuMepoB crocoda 300 mist KOHTPOJIs
palboTel MarepuanbHON cHcTeMbl. biok-cxema crnocoba MOXeT OToOpakaTh OIepaluy,
BBITIOJIHSIEMbIE CUCTEMOMN NATYMUKOB, ONMUCAHHON B AAHHOM JOKYMEHTE, HalpuMep, Onepaluu,
BBITNIOJIHAEMbIE KOHTposuiepom. Ha srane 302 mony4yeHbl MaTeMaTUYECKUE MOAENU Pa3IuYHbIX
y4aCTKOB MaTepUabHONW CHUCTEMbI. DTH MOAEIN MOTYT OTJINYaThCs APYT OT Apyra. Hanpumep,
KaX7asi U3 MOJIEJIeH MOXKET MONIaraThbCsl, 3aBUCETh WX MOJIy4aTh IEPEMEHHbIE, HE3aBUCUMBbIE WU
OTAMYAKOIIMECS OT Jpyrod MOAENW WIM Mopaened. B cooTBeTcTBUM € HPUMEPOM,
NPOWLTIOCTPUPOBAHHBIM Ha Dur. 1, 0ojHAa MOZIETb MOKET MPEACTABISITh COOOM MOJIENIb BXOIHOTO
MOTOKA, KOTOpas MOXKET MOJy4aThb [aBJICHHE, U3MEPEHHOE NaTYMKOM BXOAHOTO IOTOKA OT
JO3UPYIOLLETO KJIANaHA B KAYECTBE MEPEMEHHOMN JJIs1 MO BXOAHOTO ITOTOKA, TOTAAa KaK Apyras
MOJIeJIb BBIXOJTHOTO ITOTOKA MOXKET MOJy4aTh JABJIEHUE, U3MEPEHHOE JaTYMKOM, KOTOPOE MOXKET
SIBJISITBCSL BBIXOJIHBIM IIOTOKOM W3 OXJIAJWTENs, B Ka4eCTBE IMEPEMEHHON s 3TOM MOIenu
BBIXOJTHOTO MOTOKA. Monenn MOryT ObITh MOJYYEeHBI U3 KOMIBIOTEPHON MaMATH M MOTYT OBITh
CO37aHbl U3 MAaTEMAaTHUYECKUX YPAaBHEHUN, OTHOCSIIMXCS K MNPEABAPUTENBHO W3MEPEHHBIM,

SMIHMPUYECKUM JIAaHHBIM, WJIH APYTroi HHPOPMALIUH, MM aHAJIOTUYHON MaTepHabHONW CHCTEME.

[0044] Ha stane 304 mosy4eHbl BXOAHBIE 3HAYEHUS. DTH BXOIHbIE 3HAUEHUS MOTYT IIPENICTABIIATD
co0Oi  XapaKTepUCTUKU MaTepUaIbHOW CHUCTEMbI, W3MEPEeHHble ONHUM wWin Ooee
MaTepUaTbHBIMU JATYNKAMU B HJIH PSIAOM C MaTEPHAIbHON CHCTEMOM, 1/MJIH KOTOPBIE TIOCTYTAIOT
Ha BXOJ KOHTpojuiepa. B ogHOM mpuMepe, BXOAHBbIE 3HAUYCHUS U3MEPSIOTCA U MOCTYNAKT Ha

BbIXOA TMOCPEACTBOM PA3JIUYHbIX MATCPHAJBHBIX OATHUKOB, PACMOJIOKCHHBIX B pPa3jIMYHbIX
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00acTsIX BHYTPH WM PSZIOM C MaTEPUAIbHOM ccTeMO. B 1pyroM npumepe, BXOHbIE 3HAUSHHS
U3MEPSAIOTCS U MMOCTYNAKT Ha BBIXOA MOCPEACTBOM PA3JIMYHBIX JATYUKOB, PACIIONIOKEHHBIX B TEX
e 00JacTAX BHYTPU WJIM PSAOM C MaTepuaibHOI cucrteMoil. B apyrom mpumepe, BXOmHbIE
3HAYECHUs] U3MEPSIOTCS U IMOCTYNAKOT HA BBIXOA IOCPEACTBOM TAaKHUX K€ NAaTYUKOB, OIHAKO
U3MEpPSIIOTCS B APYIMX OONAcTAX MaTepHaJbHOW CHUCTeMbl. BXOnHBIE 3HA4YEHHUs MOTYT ObITh
U3MEPEHbl MaTEPUAIbHBIM JATYMKOM HJIM JaTYUKAMU, HATIPUMEp, ONHUM HJIH Ooee JaTyuKaMy,
KOTOpble MOTYT OBbITh 3a()MKCHPOBAHBI, YCTAHOBJEHBI HJIM YIEPKHUBATbCS HHBIM 00pa3oM
(HampuMep, B OTJMYHE OT BUPTYAJIbHOTO NATUYMKA, KOTOPBI MOXKET ObITb ONHUM WU Ooyiee

MaTeMaTHYECKUMH YPAaBHEHHUSIMU, HATIPUMEP, B MATEMATHYECKOH MOJEITH).

[0045] Ha sTane 306 BxonHbIe 3HaYeHUS (HATPUMED, MOJTy4YeHHbIe Ha 3Tare 304) mpenocTaBieHbl
B MaTeMaTH4eckue Mmojenu. Hampumep, KOHTpOJIep MOKET BBOAUTH BXOJHbBIE 3HAYEHUs B
pa3nu4HbIe MaTeMaTHyeckue Monenu. Kak OmucaHo BbIIE, 3TH MOJENH MOTYT OTOOpakaTh
NOBEAICHNE WM PadOTy pAa3JIMYHbIX CECMEHTOB MAaTepPUAbHOW CHCTeMbl. Monenun MOryT
OTJINYATBCS TEM, UYTO KaKasl MOAENb MOXKET 3aBUCETh WIH, B IPOTUBHOM CJIy4ae, OCHOBBIBATHCS
HAa Pa3UYHBbIX NEPEMEHHBIX, HAIpUMep, ONHOW MM 0ojiee XapaKTePHCTHUKAX MAaTepHaTbHOM

CUCTEMBbI, UBMEPCHHBIX B pa3HbIX o6nacmx, Pa3HbIMHU JaTYHMKAMU U TOMY HOI[O6HI:IM.

[0046] Ha stanme 308 mony4yeHbl BBIXOIHBIE AAHHbIE MaTeMaTU4YeCcKOW monenu. Hampumep,
KOHTPOJIJIEP MOXXET BBIYMCIATH BBIXOIHbIE 3HAUYEHUS C HUCIIOJIB30BAHUEM KaXAOH MOJENIU IO
OTAENbHOCTH, B KOTOPYIO NPEAOCTAaBIEHO BXOAHOE 3HaueHue (Hampumep, Ha stame 300).
BbIxonHble 3HaU€HHsT MOTYT OBITh BBIYUCIEHBI C HCIIOJIb30BAHHEM MOJeNell, OCHOBAaHHBIX Ha
BXOJHBIX 3HAYECHUSIX, KOTOPbIE BBOAATCS B 3TU Mojaenu. Ha stane 310 mMoskeT ObITh OMpeneneHo
COCTOSIHME y4acTKa MaTepUalbHON CHUCTEMbl HA OCHOBE BBIXOAHBIX 3HAUYEHUM, MOJYYEHHBIX U3
mozeneil. KoHTposiep MOXeT CpaBHUTH BBIXOAHbIE 3HAUEHUs U3 MOJeNed I OmpeneneHus
COCTOSIHUSI WJTH PEKUMa PabOThl y4acTKa WJIM CErMEHTA MAaTePUAIbHOW CHCTEMBI. Y YaCTOK MJIH
CErMEHT MaTepHaIbHON CHUCTEMBI MOKET OTJINYATBCS OT yUYaCTKOB WJIM CETMEHTOB MaTepHaJIbHOM
CHCTEMBI, B KOTOpPOW paHee ObUIM M3MEPEHbl BXOIHBbIE 3HaueHHs. Hampumep, ydacTok WM
CErMEHT, JUIsI KOTOPOTO MOXKET OBITh OINPENENIEHO COCTOSHUE UIIM PEKUM PadOThI, MOXKET ObITh
HEJIOCTYIHBIM JUII MAaTEPUAIbHBIX JTATYMKOB (MJIM MOXET OBITh JIOCTYIHBIM TIOCJIE TEMOHTaXa
wn pa3OopKu MaTepuaabHOM cucTeMbl). COCTOSTHUE UITH PEKUM padOThl MOKET OBITh ONpEeieH
Ha OCHOBE COOTHOLIEHMsI MJIM Pa3HHULbI MEXKAY BbIXOAHBIMU 3HAYEHUSIMH, KaK OMKMCaHO Bbllle. B
OTBET Ha OIpENeNIEHNEe COCTOSIHUS M peXXrMa pabOThl KOHTPOJUIEP MOXET Pean30BaTh OIHO
win Ooyiee OTBETHBIX JACHCTBHI, HANpUMep, OTKJIIOUEHHE WM JCAKTUBALMIO MaTepUabHON

CUCTEMbI, UBMCHCHUEC COCTOSAHUA KjlallaHa U TOMY HOI[O6HO€, KaK OIIMCAaHO BBIIIE.
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[0047] Hanpumep, onpeneneHHOe paHee COCTOSIHHME HIIM PEKUM padOThl MOTYT YKa3bIBaTh Ha
W3HOC OZTHOTO UJIH 0OJIee KJIanaHoB, OMMCAHHBIX B JAHHOM JJOKYMEHTE, HAalIPUMeEp, H3HOC IUTHLIA,
KOTOPBIH COEUHSET IUIACTHHY MEXaHU3Ma Tuna «0abouka» ¢ MPUBOJOM KJIallaHa, U3HOC BTYJIKU
Ha Bajly KjanaHa U T.J. TakoH HM3HOC MOKET INPUBECTU K OTVIMYUSAM MEXIY MepeNaHHbIM
NOJIOXKEHHWEM KJIallaHa U aKTyaJbHbIM IOJIOKEeHHeM kianaHa. OTHOCHUTENbHOE CMeIeHHe
NOJIOKEHUN  MEXAYy TNepedaHHbIM U aKTyaJdbHbIM MOXET TMPUBECTH K OTJIHYHAM,
OOHapy’KMBaeMbIM CHCTEMaMH M CHOCOOaMH, ONMHCAHHBIMU B JAHHOM JOKyMeHTe. B sTom
NOCJIEIHEM CJIy4ae, CMELICHUE MOXET NMPUBECTH K MPOTEKAHUI Macjia CO CTOPOHBI MPUBOAA K

[UIACTUHE MEXAaHU3MAa THIa «0abouKay.

[0048] [Tpumensist onuH nim OoJiee BAPUAHTOB PEATU3ALIH N300 PETEHHSI, MOYKET UCTIOIb30BATHCS
MHOKECTBO HMCTOYHHMKOB JaHHBIX (PacXxOi MarepHala, JAaHHbIe HEHCIIPABHOCTH YIIPABIICHHS,
YCTPOHCTBO MAJIsl 3alHCH TMPOAOJDKUTENbHONH paboThl ABHUraTelisi) B COYETAHUH C MOJEISIMHU,
OCHOBAaHHBIMU Ha (PU3NYECKHUX YPABHEHUSX IBUTATENS, Ul pa3pabOTKU BUPTYAIbHOW MOIENH
JaBJEHUST MEXIy no3upyromuMm kinamaHoMm cucteMbl EGR u oxmagmrenem cucremsr EGR.
Ilony4yeHHBIN B pe3yabpTaTe BUPTYAJbHBIA JATYUK NABJICHHs MO3BOJISIET ONPEAENATh PEKUMBI
OTKa3a Ha OCHOBE OXKMIAEMOTO NOJIOXKEHHE KJIallaHa M OXKHIAeMOro OOpaTHOrO JaBlICHUS

oxnanureist cuctembl EGR.

[0049] BupTyanbHblii 1aTYUK MOXKET ObITh CO3/IaH C MUCIIOIB30BAHUEM U3BECTHBIX TUHAMUYECKHX
XapaKTePUCTHK HCIPABHbIX KJIAMAHOB M MOCPEACTBOM JIMHEWHOW MoOpenu oOpa3oBaHUs
otnoxkeHuit B oxyagurene cuctembl EGR nns moctpoeHust mozpenu, KOTopasi moJjiaraercs Ha
pexuMbl pabOTHI IBUTATENst K CPOK CIIy>KObI oxmmaautens cucreMsl EGR 1 no3upyromero kinanasa
cucTeMbl peuupkyssinuu orpadoraBumx razoB (EGR). Jlinst moctpoeHus: Momenu MCIpaBHOTO
NaJIeHus] JaBJICHHs Yepe3 KlaraH B KaUeCTBE 3aMEHUTENIS] MOJKET ObITh MCIOJIB30BaH 00X OIHOM
kianaH cucremMbl EGR. OHa comep:kuT u3mepeHue NaBieHusl ¢ 00enX CTOPOH KJlamaHa. 3aTem
MOZeNb, pa3padoTaHHasl Ui WCIPABHBIX KJIAMAHOB, TPUMEHATHCS HAa IOJMHOMKECTBE, YTO
NIO3BOJIMT pa3paboTaTh MONENb MAACHUS AaBJICHHs uepe3 oxyaaurenb cucreMbl EGR. 3atem stu
MOJZI€NIA MPEAOCTABISIOT HE3aBUCUMBIM BUPTYAJIbHBIA JATYUK AABICHUS MEXAY AO3UPYIOIIUM
knanaHoM cucteMbel EGR u oxnanurtenem cucrembl EGR. CooTHoleHne 3TUX ABYX U3MEHEHM
yKa3blBae€T Ha TO, YTO JHOO Mozenb oxjamurenb cucreMbl EGR HempaBmibHO mpenckaszana
IaBlieHHe, JTMOO MOAETb MAJACHUS NABJICHUS Yepe3 JO3UPYIOIIHHA KJIamaH IMeeT OTKJIOHEHHUS. JTO
MO3BOJISIET AWArHOCTUPOBATh WM IPENyrajablBaTh MaJ€HHE MPOU3BOJUTEIBHOCTH WIH
HEUCIIPABHOCTb HAa y4YacTKe MEXIy AO3UPYIOIIMM kjanmaHoM cucrteMbl EGR u oxnanurtenem

cucrteMnsl EGR.
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[0050] BapuanTs! peanuzanuu rnpeaMeTa H300peTeHHs, OMMMCAHHbIE B JAHHOM JIOKYMEHTE, MOTYT
NPUMEHATBCS K  PAa3MYHbIM (PU3MUECKUM CHUCTEMaM, HUMEIOUIUM B3aUMOJEHCTBYIOIIHE
KOMIIOHEHTBI, BOKPYI' KOTOPBIX MOXKHO IIOCTPOUTH MOJEJIH, OCHOBaHHbIE HAa (PUIMUECKUX
YPaBHEHUSX JBHTraTelsis, TakKuM OO0Opa3oM TO3BOJISII CHCTEMaM W CrHoco0aM HACTOSIIEro
u300peTeHnss UAEHTH(GHULUPOBATh, KOTAA MOJENH OTKJIOHSIOTCS OT HMX COOTBETCTBYIOLIUX
OKHJIa€MbIX 3HAYEHHH W HMASHTU(ULHMPOBATH (PU3NYECKUE MPHUYMHBI, MPHUBOASIINE K TaKUM

OTKJIOHCHHUSM.

[0051] B ogHOM mpuMepe, TpenoCTaBlieH CIIOCOO, KOTOPBIM MOKET COAEPIKaTh MOJNy4YeHHE
NIEPBOH M BTOPOH MaTEMaTHYECKUX MOEJIeH, NAIOLINX MPEICTaBIeHHE O padOTe COOTBETCTBEHHO
NepBOU U BTOPOM 4acTel MaTepuanbHON cucTeMbl. Kakas U3 nepBoil MaTeMaTUYECKOW MOJENH
Y BTOPOM MaTe€MaTU4YECKONW MOJENIN MOXKET UMETh HA BBIXOE€ COOTBETCTBEHHO MEPBOE U BTOPOE
BBIXOJJHOE 3HAUEHHUE, Narollee NpeAcTaBjeHue o padore oOLiero KOMIOHEHTa MaTepUabHOW
CHCTEMBI, KOTOPO€ MOXeT OBIThb BKIIOYEHO KaK B TEPBbIA, TaK U BO BTOPOH YYaCTKH
MarepuaidbHON cucTeMbl. Criocod Takke MOXKET BKJIIOYATh BBOX IO MEHBINEH Mepe MepBOro
BXOJHOIO 3HA4Y€HUs 10 MEHbLIEH Mepe NEPBOM M3MEPEHHOW XapaKTepUCTUKHU MEPBOM 4acTH
MaTEPUAJIBHOU CUCTEMBI B MEPBYID MAaTEMAaTHUYECKYIO MOJEIb U IO MEHbIIEH Mepe BTOPOro
BXOHOI'O 3HAYE€HUs1 BTOPOU U3MEPEHHON XapaKTEPUCTUKU BTOPOH YaCTH MaTEPUAIbHOU CUCTEMBI
BO BTOPYIO MaTeMaTH4YecKyro Mozenb. Croco0 Takke MOXKET BKJIIOYaTh IOJIYYEHUE IEPBOrO
BBIXOJJHOT'O 3HAYEHUsI U3 MIEPBON MAaTEMAaTUYECKON MOJEIN Ha OCHOBE 110 MEHBLIEN Mepe MEPBOro
BXOJJHOTO 3HA4Y€HHs] U BTOPOrO BBIXOAHOI'O 3HAYEHHUS] U3 BTOPON MaTeMaTHYEeCKOW MOAENU Ha
OCHOBE I10 MeHbIIEeH Mepe BTOPOro BXOAHOro 3HaueHust. Criocod MOXKET BKIIFOUATh ONpeesieHne
COCTOSIHUSI OOIIEero KOMIIOHEHTa MOCPENCTBOM CPABHEHUs MEPBOTO BBIXOAHOTO 3HAYEHUS W3
NepPBOM MaTEMAaTUYECKON MOZIENIU CO BTOPBIM BBIXOJHBIM 3HAYEHUEM U3 BTOPOIl MATEMAaTHYECKOU

MOIOECJIH.

[0052] Criocob HeoOsi3aTeTbHO TaK:Ke MOKET BKJIFOYATh M3MEHeHHe paboThl MEPBOrO y4acTKa
MaTepUabHONW CHCTEMBI, BTOPOTO Y4aCTKa MAaTEPUAIbLHON CUCTEMbI W/ OOIIEro KOMIIOHEHTA
Ha OCHOBE OIPENENIEHHOTO paHee COCTOSHUS ob0mero kommoHeHTa. Kaxknmas w3 mnepBoi
MaTeMaTU4YeCKON MONEIN U BTOPOH MaTeMaTHYeCKOHW MOJAENTH MOTYT COIEpKaTh MEepPEeMEHHBIE,
HE3aBUCHMbIE OT APYTUX BTOPOU MATEMATUIECKOW MOZEITH UJTH TIEPBOH MATEMATHUECKON MOJEIIH.
CocrostHre 00IIEero KOMIIOHEHTa MOXET OBITh OINpPEAeNeHO KaK HEUACATbHOE COCTOSHHE, C
y4€TOM TOTO, YTO COOTHOLICHHE MEPBOTO BBIXOIHOTO 3HAYCHHSI K BTOPOTO BBIXOIHOT'O 3HAYCHHUSI
MIPEBBICHIIO YCTAHOBJIGHHOE TIOporosoe 3nadeHne. CocTosiHue 00IIero KOMIIOHEHTa MOXKET OBbITh
OTIPENENIEHO KaK MEabHOE COCTOSTHHE, C YYETOM TOrO, YTO COOTHOLIEHHE IEPBOrO BBIXOAHOTO

3HAYCHHS U BTOPOIrO BbIXOAHOI'O 3HAYCHUS HE TIPEBLICUTIO YCTAHOBJIICHHOC MMOPOrOBOC 3HAYCHHC.
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[0053] IlepBast MmaTemaTU4ecKasi MOIEJb MOKET OTOOpakaTh MEPBOE MaIeHUE JABJICHUS Yepes
NEePBBI Y4aCTOK MaTePHAIBbHON CUCTEMBI, @ BTOPasi MaTeMaTH4eCKasi MOZIENIb MOJKET OTOOpakaTh
BTOpPO€ TMAaJC€HHE JMaBJIEHUs Yepe3 BTOPOM y4YaCTOK MaTepuanbHON cucrembl. Ilepsas
MaTeMaTU4YeCKasi MOJAENIb MOXET MMEThb Ha BBIXOAE INEPBOE BBIXOJHOE 3HAYEHHE B KAueCTBE
HePBOrO CMOJENHPOBAHHOIO 3HAYEHHUS [aBJIEHHs Ha OOINEM KOMIIOHEHTe MaTepHabHON
cucteMbl. Bropas matremaTuueckast MOZeNIb MOKET UMETh Ha BBIXOZI€ BTOPOE BBIXOJHOE 3HAYCHHE
B KauecTBe BTOPOrO CMOJIEIMPOBAHHOIO 3HAYEHHsI JaBJeHHs Ha OO0INeM KOMIIOHEHTe

MaTepUaIbHON CUCTEMBI.

[00S4] MarepuanbHasi cuUCTEMa MOXKET COAEPKATb CHUJIOBYK) YCTAHOBKY TPAHCIIOPTHOIO
CPEeACTBA, MEPBBIM YHACTOK MAaTEPHUAIbHON CUCTEMBI MOKET COAEPKATh NO3UPYIOLIUHI KJIAMaH, a
BTOPOM y4aCTOK MaT€pPHAIbHON CHUCTEMbI MOXKET COAEPKATh OXJIAJAUTENb rasa TPaHCHOPTHOTO
cpeactsa. [lepBas MaTemaTuyeckas MOJI€JIb MOKET UMETh Ha BBIXOJIE IEPBOE BLIXOAHOE 3HAUEHUE
B KaueCTBE MEPBOrO MaJCHUs JaBJICHUS Yepe3 AO3UPYIOLIMN KJarnaH, a BTopas MaTeMaTH4ecKast
MOJEIb MOKET MMETh Ha BBIXOJI€ BTOPOE BBIXOJHOE 3HAYEHHUE B KAYECTBE BTOPOrO MaJCHUS

AABJICHUA Y€PE3 OXJIAAUTEIb ras3a.

[0055] B nmpyrom mnpumMepe NpeAoOCTaBI€HAa CUCTEMA, KOTOpash MOXKET COAEp>KaTb MEPBbIA
BUPTYaJbHBIN JaT4YMK, NAFOINUN IPEACTaBIeHHE O pPabdoTe MEpBOro y4acTKa MaTepHasbHON
cucremsl. [IepBrlii BUPTYaIbHBIN JaTYUK MOXKET MOJy4aTh OJHY MK OoJiee epBble H3MEPEHHbIE
XapaKTepUCTHKU MATEpUaJbHOW CHCTEMBbl M MOJKET HMETb HA BBIXOAE IMEPBOE BBIXOIHOE
3HaueHue, orobpakaroiiee paboOTy OOLIEro KOMIIOHEHTa MaTepUajbHON CHCTEMbl Ha OCHOBE
onHOHM mnm Oonee MepBBIX M3MEPEHHbIX XapakTepucTHK. CHCTeMa MOXKEeT COAepikaThb BTOPOH
BUPTYaJbHBIN JaTYUK, OTOOpa)karomuii padoTy BTOPOr0 y4acTKa MAaTepHaJbHON CHUCTEMBL.
Bropoii BHUpTyaNbHbI HaTYUK MOXKET IMOJNy4YaTh OXHY WM Oojiee BTOpPbIE H3MEPEHHbIE
XapaKTepUCTHKU MaTepUaJbHOM CHCTEMbl U MOXKET HMETb Ha BBIXOJE BTOPOE BBIXOIHOE
3HaueHue, oroOpakaroiiee padoTy OOMEro KOMIIOHEHTAa MAaTePUAbHOW CHCTEMBbI HA OCHOBE
OnHON miM OoJiee BTOPBIX H3MEPEHHBIX XapakTepuUCTHK. OOIuil KOMIOHEHT MaTepHabHON
CHCTEMBI MOJKET OBITh BKJIIFOUEH KaK B MIEPBBIH, TAK U BO BTOPOH Y4aCTOK MaTePHAIbHONW CUCTEMBL.
Cucrema Takke MOXKET COJEp’KaTh KOHTPOJUIEP, KOTOPBI MOKET IMOJydyaTh MEePBOE BBIXOJHOE
3Hau€HHE OT MEepPBOr0 BUPTYAJbHOIO JaTYMKAa M BTOPOE BBIXOJHOE 3HAUY€HHE OT BTOPOIrO
BUPTYaJbHOrO jaTdvka. KOHTpoJep MOXKeT OmnpenensiTb COCTOSHHE OOIEero KOMITOHEHTA

NMOCPEACTBOM CPABHEHUSA MEPBOI'O BBIXOAHOI'O 3HAYCHHU CO BTOPbIM BbIXOAHbIM 3HAUYCHUCM.

[0056] KonTponep MoxeT H3MEHATh paboTy MEPBOTo y4acTka MaTepHalIbHON CUCTEMBI, BTOPOTO

y4acTKa MaTepHaJbHOM CHCTEMbI W/MIK OOIIEro KOMIIOHEHTa HA OCHOBE OIPENEIEHHOTO paHee
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COCTOSIHUSI O0IIero KoMroHeHTa. [lepBblii BHPTyaIbHBIA JATYUK MOXET OTOOpaskaTh MEPBYIO
MAaTeMaTUYEeCKyI0 MOJeidb padOThl TEPBOrO y4YacTKa MaTEePHATBbHOW CHCTEMbI, BTOPOU
BUPTYQJIbHBIN JaTUYUK MOXKET OTOOpa’kaTh BTOPYI0 MATEMAaTUYECKYI) MOAENb paboThl BTOPOTO
y4acTKa MaTepHaJbHONW CUCTEMBl, U KaK[aas U3 IMEePBOM MaTeMaTUYECKOHM MOAEIU U BTOPOH
MaTEMaTUYECKOW MOJENIN MOTYT COAEP KaTh MEPEMEHHYI0, HE3aBUCHUMYIO OT JIPYTUX BTOPOH

MaTEMaTUYECKON MOJIeNI UJIN MEPBOM MaTeMaTUUECKON MOJEIH.

[0057] KouTposiep MOXKeT OmpenessiTb COCTOSHHUE OOINero KOMIIOHEHTAa KaK HeHaJIerkallee
COCTOSIHME, YUUTBIBAsA, UTO COOTHOILIEHHE NEPBOTO BBIXOAHOIO 3HAUYEHUSI U BTOPOrO BBIXOAHOTO
3HAYEHUs] MPEBBICUIIO YCTAHOBICHHOE MOPOroBoe 3HaueHHe. KOHTpoiep MOXKET ONpenensTh
COCTOsIHME OOIIero KOMIIOHEHTAa KaK HajJeXallee COCTOSHHME, YUYUTBIBAas, UYTO COOTHOLIEHHE
MEePBOrO BBIXOAHOIO 3HAYEHUs] U BTOPOTO BBIXOJHOIO 3HAYEHUS HE MPEBBICUIIO YCTAHOBJIEHHOE
noporosoe 3HaueHue. llepBelli MaTepUanbHBI AATYUK MOXET ONPEAENsaTb NEPBOE MNaJCHHE
JABJICHUs] 4Yepe3 MEePBbIH y4aCTOK MAaTepPHAIBHON CHUCTEMBI, & BTOPOW MAaTepHANbHBIA AATYHUK
MO>KET ONPEAESATh NaJieHUE NABJICHUS Yepe3 BTOPOH y4aCTOK MaTepHUAIbHON CUCTEMBI. 11epBrlii
BUPTYaJIbHBIN JATYUK MOKET UMETh HA BBIXOAE NIEPBOE BBIXOHOE 3HAYEHUE B KAUE€CTBE MEPBOro
CMOZIETUPOBAHHOTO 3HAUEHHs! NaBJEHUs Ha OOIIeM KOMIIOHEHTE MAaTePHUAJbHOM CHCTEMBI.
BTopoii BUPTyasIbHBIN JaTYUK MOKET UMETh Ha BBIXOJI€ BTOPOE BBIXOAHOE 3HAYEHUE B KAYECTBE
BTOPOT'O CMOJETUPOBAHHOTO 3HA4YEHMsI JABJIEHUS Ha OOLIEM KOMIIOHEHTE MaTepUasbHON

CHUCTCMBI.

[0058] MarepuanpHasi cuctema MokeT ObITh cuctemoit EGR, koTopas comep:KuT CHIIOBYIO
YCTaHOBKY TpPaHCIOPTHOIO CPEACTBA, MEPBbII Y4YaCTOK MAaTE€PHAIBHON CHCTEMBI MOXKET
cozep:kaTh KJamaH BBIXJIONHBIX Ia30B, a BTOPOM y4YaCTOK MaTe€pUAJIbHON CHUCTEMBbl MOKET
cozepkaTh OXJIAJUTEIb TPAHCIIOPTHOIO CpencTBa. I1epBrlil BUPTyanbHBIN AATYUK MOXKET UMEThb
Ha BBIXOJI€ NIEPBOE BBIXOJHOE 3HAYEHUE B KAYECTBE NMEPBOIO MAJEHUs NABJIEHUs 4Yepe3 KiamlaH
BBIXJIOIIHBIX I'a30B, & BTOPON BUPTYAJIbHBIN JAaTYMK MOKET UMETh HAa BBIXOE BTOPOE BBIXOJHOE
3HaUY€HHE B KAadeCTBE BTOPOro MAaJeHUs AaBJIeHUs depe3 oxyagurenb. KoHTponep Moxer
onpenensaTs coctossHue cucteMbl EGR Ha OcHOBE COOTHOIIEHMsI IEPBOr0 BBIXOAHOIO 3HAYEHUS
CO BTOPBIM BBIXOAHBIM 3HadeHueM. KOHTpOJIIep MOXKET BBIUHUCIATH IEPBOE PACUETHOE 3HAUYCHUE
1 BTOPOE PACUETHOE 3HAYCHHUE B Ka4eCTBE 3HAUEHU N NaByieHys1. KianaH BBIXJIOMHBIX Fa30B MOXKET

MIPEICTABIISITE COOOM TO3UPYIOLINH KJIamaH.

[0059] KoHTpossep MOXKET BBIYUCIATH KaXKA0€ U3 MEPBOrO PACUYETHOIO 3HAYEHMS] U BTOPOrO

PacyeTHOr0 3HAYE€HUsI C HUCHOJIb30BAHUEM MOAENEH, OTJIMYHBIX Apyr OT Apyra. Konrpomnep
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MOXET M3MEHATh padoTy TPAHCIOPTHOTO CPEACTBA HA OCHOBE IO MEHbLIEH Mepe YaCTUYHO

ONnpeaACICHHOIO COCTOAHUA O6Hl€l"0 KOMIIOHCHTA.

[0060] B npyrom mpumepe, CHUCTEMa MOKET COAEPKaTh MEPBbIM NAaTYUK NABJICHUs], KOTOPBIN
MOXET M3MEpsTh MepBOe JaBJIeHHEe Ha BXoje oxjanuTens rasa cucrembl EGR TpancnoptHOro
CpEACTBa, NATUUK IOJIOXKEHUs, KOTOPBIH MOKET ONpPEAEeNsATh MOJOXKEHHE KialmaHa Ha BXOZE
OXJIAJUTENs ra3a, BTOPOW AATUUK AABJICHUs, KOTOPBIH MOXKET HU3MEPATh BTOPOE AABJICHUE HA
BBIXOZIE OXJIQAWTENsl ra3a, U KOHTPOJJIEP, KOTOPBIH MOXET BBIUUCIATH IMEPBOE PACUETHOE
3HaYeHHE Ha OCHOBE KOMOHMHALIMH MEPBOTO AABJICHUsI, TIOJOKEHUS KJIallaHa U CKOPOCTH TIOTOKA
BBIXJIOIIHBIX I'a30B Yepe3 kaanaH. KOHTposiep MOXKET BIMUCIIATE BTOPOE PaCUETHOE 3HAUEHUE HA
OCHOBE BTOPOrO JaBJICHUS U 3HAYEHHUs] NPOU3BOAMTEIBHOCTH OXJjlaauTens rasza. Konrtponaep
MOKET onpeaensaTh coctossHue cuctembl EGR mocpencTBom cpaBHEHHUs MEPBOTO PacueTHOTO

3HAYCHHS CO BTOPBIM paCUCTHBIM 3HAUCHUCM.

[0061] Ucnonib3yeMblii B TaHHOM JOKYMEHTE 3JIEMEHT WJIM 3Tall, YKa3aHHbIE B €AUHCTBEHHOM
4YHuClie, CAeAyeT MOHUMATh KaK HE HCKIIFOYAIOIINI MHOKECTBEHHOE YUCIIO YKA3aHHBIX 3JIEMEHTOB
WJIM 3TAIOB, €CJIM TOJIbKO TAKOE UCKIIKYEHUE He YKa3aHO sIBHO. Kpome Toro, ynmoMuHanue «0auH
BapUAHT pean3alii H300pETEHUs» He UCKIIF0YAeT CYIECTBOBAHUE JONOTHUTEIBHBIX BAPHAHTOB
peanu3anuy u300peTeHNs], KOTOPbIE BKJIIOYAIOT MepevrCciIeHHble 0coOeHHOCTU. bonee Toro, ecnu
SBHO HE YKa3aHO HMHOE, BAPHAHTBHI pealM3aliu H300pETEeHUs «COoIepIKalluey, «COmepKaTy,
«BKJIFOYAIOIINE», «BKIIOYAIOT», «HMMEKIIHE» WIM «UMEKT» 3JIEMEHT WU COBOKYIHOCTb
SJIEMEHTOB, OOJANAOIIUX KOHKPETHBIM CBOICTBOM, MOTYT COAEp)KaTh OMOJHHUTENIbHbIE
NOJOOHBIE HJIEMEHTHI, He 00JIaAa0NIe STUM CBOMCTBOM. B npunaraemoti popmyiie nzodpereHust
TEPMHUHBI «BKJIOYAOIIUI» U «B KOTOPOM» HCIIOJNB3YIOTCS KaK IPOCTbIe SKBUBAJICHTHI
COOTBETCTBYIOIIUX TEPMHUHOB «COAEPKAIIMI» M «OTIMYaoLUiics Tem, 4To». bonee Toro, B
HIDKeceayomen Gopmyie n300peTeHUs] TEPMHUHBI KIIEPBBINY», KBTOPOW» M (TPETHH» U T. 1.
UCTIOJIb3YEOTCS TIPOCTO KAaK METKU M HE MPeIHA3HAUEHbI I HAJIOXKEHHS YHUCIIOBBIX TPeOOBaHMHA
Ha ux 0OwBekTel. Kpome Toro, orpaHuueHus Huwxecienyromeil (opmynel nzoOpereHus He
3anucanbl B (popMaTe «CpencTBo IUOC GYHKIHUSI» U HE MPeIHA3HAUYEHBI TSI HHTEPIPETAluy Ha
ocHose nokymeHTa 35 U.S.C. § 112(f), ecnu u 10 Tex mop, Moka B TAKUX OTPAHUUEHUSIX (POPMYJIbI
IPSIMO HE MCIIONB3YeTCs (hpasa «CPEeACTBO IUIs», 3a KOTOPOH clienyeT 3asiBieHue O (PyHKIUH, He

HMMeEoLIee JalbHENIIEH CTPYKTYPBIL.

[0062] IIpuBeaeHHOE BBIIIE ONWCAHUE HOCHUT WJUIKOCTPATUBHBINA, a HE OrPaHUYUTEJbHbBIN
xapakTtep. Hampumep, omucaHHBbIE BBIIIE BapUAHTBl peajdn3alud u3o0pereHus (W/umm ux

aCTeKThbI) MOTYT HCIOJBb30BaThCSl B COYETAHUU APYr ¢ ApyroM. Kpome TOro, MOXKHO chenathb
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MHOXE€CTBO MOAN(PHUKAINN, YTOOBI a1aNITHPOBATh KOHKPETHYIO CUTYALIHIO WIM MaTEPUA K UAESIM
npenMera U300peTeHHUs1, He BBIXOAS 32 PaMKH ero oobemMa. Tak Kak pa3Mepbl U THITbI MATEPHAJIOB,
ONMHMCAHHBIX B AAHHOM JOOKYMCHTEC, OINPCACI/IAOT IMapaMETpbl MpEAMETA H306pe’TeHI/I5{, OHH
SIBJISIIOTCS] WIUTIOCTPATHBHBIMU BapUaHTAMU peanu3aiuu n3ooperenus. CrnienuanictaM B JaHHOH
obnacTu TeXHHWKH, OyAyT TWOHSATHBI JAPYTHe BapUAHThl pean3aluu H300peTeHus] Mocie
PaccCMOTPEeHHUs] MPUBEIEHHOTO BhIIIE OMHCaHs. TakuM oOpazom, o0beM mpeamMera n3o0peTeHus
JOJKEH OBITh ONPEIeNIeH CO CChUIKOW Ha IpHiiaraemMyro (GopMyJty H300peTeHus! BMECTe C MOJHBIM

00BbEMOM 5KBHUBAJICHTOB, HA KOTOPbIE PACIIPOCTPAHSIETCsI Takast (opMyIia H300pETEeHMSL.

[0063] B naHHOM NMUCbMEHHOM ONMCAHUM MUCIOJIB3YIOTCS MPUMEPHI AJI1 PACKPBITUS HECKOJIBKUX
BAPUAHTOB pean3allil HM300peTeHMs, BKIOYAs HAWJIYYLIUH BapUAHT, ITO3BOJISTIOLIHN
CHEeLMAINCTY B JAaHHOH OOJACTH TEXHHWKH, NPUMEHHTb Ha MPAKTUKE BapUAHTBI peasu3aluu
U300peTeHms, BKJIIOYAs CO3JaHHWE W HCIOJb30BAHME JIFOOBIX YCTPOWCTB HMIJIM CHCTEM H
BBITIOJIHEHHE JIOOBIX  BKJIFOYEHHBIX CcrmocoOoB. IlareHTOCOCOOHBIM 00BEM mpeamera
u300pereHust onpenessiercss GopMysioi HM300pEeTeHHs M MOXKET BKJIKOYATh APYIHE NPUMEPHI
KOTOpbIe MPUXOIAT HAa YM CIIELHAIUCTaM B JaHHOW oOmacTh TexHuku. IIpemmonaraercs, 4To
TaKue Pyrue mpuMepsl BXOIAT B 00beM (HOPMYJIIbl H300PETEHHsI, €CIIH OHU UMEIOT CTPYKTYPHBIE
3JIEMEHTHI, KOTOPBIE HE OTIMYAIOTCS OT OYKBAJBHOTO si3bIKa (POPMYJIBI U300PETEHUs], WU €CITU
OHM BKJIIOYAIOT HKBUBAJIEHTHBIE CTPYKTYPHBIE 3JIEMEHTbl C HE3HAUYUTEJIbHBIMU OTJIMYUSMU OT

OYKBaJIbHOTO sA3bIKa (POPMYJIBI U300 PETEHMSI.

[0064] IIpuBeneHHbIE B NAHHOM JAOKYMEHTE CCBUIKM HAa MATEHTHBIA AOKYMEHT WU ApPyrue
Marepuasbl, MACHTU(UIUPOBAHHbIE KaK MPENIIECTBYIOIUI YPOBEHb TEXHUKH, HE CIEoyeT
BOCIIPUHUMATD KaK IMMPU3HAHUEC TOI'O, YTO 3TOT AOKYMEHT WUJIU APYTUEC MaTCpUaJIbl 6bI.HI/I HU3BCCTHBI,
WM YTO COAEpIKAIIasiCs B HUX UH(DOPMALUS SIBJISETCS YaCcThIO 00IEen3BeCTHON HH(OpMaIel Ha

JaTy MpHOPUTETA JIOOOT0 U3 MyHKTOB (POPMYJIBI H300PETEHUSI.



DOOPMYVYJIA U30BPETEHM A
1. Cnioco0, BKJIFOYAFOIIUI:

NOJyYeHWe MepBOW M BTOPOH MaTeMaTH4YeCKUX Mopesel, oroOpaxaromux paboTty
COOTBETCTBEHHO NepBOro M Broporo yuactkoB (128, 130; 202, 204) wmarepuanbHOH
cucrembi(102; 200), kaxnmas W3 MEpBOH MAaTEMAaTUYECKOH MOJENIM U BTOPOH MAaTeMaTU4ECKOM
MOJIEJI! BBITIOJIHEHBI ¢ BO3MOKHOCTBIO UMETh Ha BBIXOAE€ COOTBETCTBEHHO MEPBOE U BTOPOE
BBIXOIHOE 3HadeHue, oroOpaxarommue padoty obmero kommoHeHta (208) marepuaabHOU
cucremsl (102; 200), koTOpBIH comepuUTCs B 00OUX - MEepBOM M BTOpoM yuactkax (128, 130;

202, 204) matepuanbHoii cuctemsl (102; 200),

BBOJ| IO MEHbLIEH Mepe MepBOr0 BXOJHOIO 3HA4YEHUs IO MEHbIIEH Mepe MepBOu
U3MEPEHHON XapaKTepUCTUKU nepBoro yuactka (128; 202) matepuanbHoii cucrems (102; 200) B
NEPBYI0O MAaTEMAaTUYECKYK MOJENb U MO MEHbLIEH Mepe BTOPOW U3MEPEHHON XapaKTePUCTUKU
BTOporo y4actka (130; 204) matepuanbhoii cuctemsl (102; 200) BO BTOPYIO MaTEMATUYECKYIO

MOJIEIb,

MOJIYYECHUE MNEPBOTO BBIXOAHOI'O 3HAYCHUSA U3 HepBOfI MaTeMaTH4YeCKOI MOJCIN Ha
OCHOBE II0 MEHbIIeH MEPE MEPBOro0 BXOAHOI'O 3HAYCHHUA W BTOPOr'O BBIXOAHOI'O 3HAYCHUSA U3

BTOPOM MaT€MAaTUYECKONW MOJIEN Ha OCHOBE M0 MEHBLIEH Mepe BTOPOro BXOAHOIO 3HAUCHUS, U

OIpeneseHne COCTOsIHUS o0Iero kommoHeHTta (208) mocpencTBOM CpaBHEHUs IEPBOTO
BBIXOIHOT'O 3HAYE€HUs U3 NIEPBOM MaTEMaTHYECKONH MOJENH CO BTOPBIM BBIXOAHBIM 3HAYEHUEM U3

BTOPON MaTEMaTUYECKONU MOAEIIH.

2. Criocob 1o 1. 1, KOTOpBIH JOMOJHUTEIBHO BKIIOYAET U3MEHEHHE paboThl OTHOTO
wi Oonee nepeoro y4actka (128; 202) marepuanbhoit cuctemsl (102; 200), BTOpOro y4acrka
(130; 204) marepuanpHOl cuctembl (102; 200) mnmm obmero xommoneHTa (208) Ha OCHOBe

OIPENENIEHHOTO paHee COCTOSIHHS 001Iero KomrnoHeHTa (208).

3. Crnoco® mo m. 1, OTIaMYaroIIMiCs TeM, YTO KaKaas M3 NMEepBOH MaTeMaTHYeCKON
MOJENIN U BTOPOW MAaTeMAaTHYECKOW MOJEIM HUMEIOT NEPEMEHHYI0, HE3aBUCHUMYIO OT BTOPOM

MaTEeMaTU4YEeCKON MOJENIN WU EPBOU MaTEMAaTUUE€CKOU MOEIH.

4. Crioco6 mo 1. 1, oTaM4aroImuiics TeM, YTO COCTOsTHHE 001ero komnoneHra (208)
OTIpeNeNIEHO KaK HEWJeaJbHOE COCTOSHUE, YUUTHIBAs, YTO COOTHOLIEHMS TEPBOTO BBIXOJHOTO

S3HAYCHHS U BTOPOr'O BBIXOAHOI'O 3HAYCHUS IMPEBBICUIIO YCTAHOBJICHHOC MOPOrOBOC 3HAUCHUE, a
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cocrositHue obmero kommoHeHTa (208) ompeneneHO Kak HIOEANIbHOE, YYUTBHIBAs, YTO
COOTHOIICHUE MEPBOrO BBIXOAHOI'O 3HAYCHUSA U BTOPOIO BBIXOAHOI'O 3HAYUCHUA HE MPEBBICUIIO

YCTaHOBJICHHOEC IMOPOrOBOC 3HAYUCHUC.

5. Criocob mo m. 1, oTmUyaroLMiics TeMm, 4To MarepuaibHas cuctema (102; 200)
COIEP’KUT CUJIOBYIO YCTAaHOBKY TPAHCIOPTHOIO CpenCTBa, mepBblii yuactok (128; 202)
marepuaiabHOi cuctemel (102; 200) comep:kuT HO3UPYIOLIUI KiamnaH, BTOpoi y4actok (130;
204) matepuanbHoii cuctemsl (102; 200) conepKUT OXJIaaUTENb ra3a TPAHCIIOPTHOTO CPENICTBA,
neppass MareMaTudeCkasd MOAECJb BbINIOJIHCHA C BO3MOXHOCTBHO HMMETH Ha BBIXOAE IICPBOC
BBIXOJJHOE€ 3HA4Y€HHWE B KAaueCTBE MEPBOTO MAJEHUs MABJICHHUS 4epe3 MO3UPYIOIIHMI KIanaH, a
BTOpasd MaTeMaTH4d€CKasds MOJACIIb BBIIIOJIHCHA C BO3MOXHOCTBKO HMETH Ha BBIXOAEC BTOPOC

BBIXOJAHOEC 3HAYCHHE B KQUECTBEC BTOPOTO MAaJCHHA JaBJICHUA YCPE3 OXJIAAUTEIb ra3a.
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B. JOKYMEHTBI, CYUTAIOINUECS PEJTEBAHTHBIMH
Kareropus* CchUIKH Ha AOKYMEHTHI C YKa3aHHEM, [I€ 3TO BO3MOKHO, PEIICBAHTHBIX YaCTEH OTHOCHTCA K MYHKTY Ne
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D TNOCJCAYIOUNHE TOKYMEHTBI YKa3aHbl B IPOAOJDKCHHH

«T» - Gonee MO3AHMHA KOKYMEHT, ONYGIMKOBAaHHBIH NOCNE XaThl IPUOPHTETA H
NPUBEACHHBIN 1A IOHHMaHHUA H300peTEHUA

«X» - IOKyMEHT, NMelomui Hanbosee 6lIM3K0oe OTHOMICHHE K NMPESAMETY MOMCKa,

nopoyamuit HOBU3HY HIH H300peTaTeNbCKUM YPOBEHD, BIATHIN B OTACNLHO-

cTH

«Y» - JOKyMeHT, HMeloumit HanGonee 61M3KOE OTHOIICHKE K NPEAMETY NOMCKa,
nopovauuii H306peTaTeNnbCKHi YPOBEHB B COYETAHUH C APYTHMH JIOKYMEH-
TaMH TOH )K€ KaTerOpHH

«&» - IOKYMEHT, SBIAIOIIHHACA NaTCHTOM-aHAIOroM

«L» - TOKYMEHT, NPUBEACHHBIA B IPYrHX LEIAX

* OcoGBle KaTEropHH CCHITIOMHBIX JOKYMEHTOB:

«A» - IOKYMEHT, onpeenaiouHii ob1muii ypoBeHb TEXHUKH

«D» - JOKyMEHT, IPHBEACHHELH B €Bpa3sHitCcKOil 3asBKe

(«E» - Gonee paHHHH JOKYMEHT, HO ONyONMKOBAHHBIA HA AaTy MOAAYH

ieBpa3suiicKol 3aBKH WM ITOCJIC HEe

«O» - IOKYMEHT, OTHOCAILMICA K YCTHOMY PACKPBITHIO, IKCTIOHHPO-
BAHHIO U T.1.

"P" - noxyMeHT, ory6nHKOBaHHBIH O NATHI NORAYM eBpasHicKol
3a8BKH, HO 11OCJIE JaThl HCNPALHBAEMOT0 PHOpHTETa"
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