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CITIOCOB U CUCTEMBI J1JIA YIIPABJIEHUA BITPLICKOM TOITJIMBA B JIBUT'ATEJIE C
OBIIEU PAMITIOM BBICOKOI'O TABJIEHU A

YPOBEHb TEXHHKH

OBJIACTb TEXHUKH

[0001] BapuaHThl BBITIOJHEHHsS] OMUCAHHOTO B JaHHOM JOKYMEHTE H300peTeHus
OTHOCATCSL K croco0am M CHCTeMaM JJIsl YIIPaBJIEHHUs] TOIIMBHON CHUCTEMOU ¢ oOwiei pammoi

BBICOKOT'O JAaBJICHHA B IBUI'ATCIIC.

OIIMCAHUME YPOBHA TEXHUKU

[0002] TpancnopTHble CpPEACTBA, HANpPUMEP, PEJIbCOBbIE TPAHCHOPTHBIE CPEACTBA,
COAEepKaT MCTOUYHHKH SHEPrUM, TaKue KaK [U3€JIbHbIE [ABUraTeNd WU JBYXTOIUIMBHBIE
JBUTATEJIM, B KOTOPBIX HCIOJB3YETCSA KaK IU3€JbHOE TOIUJIMBO, TAK M TOILUIUBO APYrOro THUIIA,
Hanpumep, OPUPOAHBIA ra3. B HEKOTOPBIX TPaHCHMOPTHBIX CPEACTBAX AU3EJIbHOE TOIIMBO
MONAIOT B JHM3ENIbHBIA WM IBYXTOIUTUBHBIA IBUTATENb C MOMOIIBK) CHCTEMbI ¢ OOIIei
TOIUIMBHON paMnoil. B Takoil cuCTeMe TOIMIMBHBIE WHXKEKTOPBI BBITOJIHEHBI C BO3MOXHOCTBIO
BIIPBICKA TOIUIMBA (HAMPUMED, TU3EITBbHOTO TOIUIMBA) U3 O0LIel TOMIMBHON PaMITbl B IHJIUHAPHI
JBUraTeNisl AJid CropaHusi. B HEKOTOPBIX [BUIaTeNbHBIX CUCTEMAaxX MOKET MCIOJIb30BATHCS
MH)KEKTOPHAsl KapTa, XpaHswascsd B MNaMITH KOHTPOJUIEpa, AJsl ONPEAENIEHUs] BBIXOJHOIO
3HAYEHUs JJIs 3aMyCKa TOIUIMBHBIX MHXKEKTOPOB. B OAHOM mpuMepe BBIXOIHOE 3HAYEHUE IS
3amycka TOIUIMBHBIX MHXKEKTOPOB MOKET COJEpKaTh BpeMsl 3alycka HWHXKEKTOopa W/ Hin
KOJIMYECTBO BPEMEHHU, B TEUEHHUE KOTOPOr0 MHKEKTOPBI BIPBICKUBAKOT TOIUIMBO B LIMJIMHJPHI
neuraresisi. IHKEKTOpHAs KapTa MOXKET COJEP KaTh TaOHIly JaHHBIX O 3aIyCKe HH)KEKTOPOB, B
KOTOPOH Ka)KA0€ 3HAYEHHUE BPEMEHU 3aIyCKa MHXEKTOPA COOTBETCTBYET 3HAUEHUIO JABJICHUS B
TOIUIMBHON pamIie U TOIJIMBHOMY 3HAQUEHUIO WJIM KOJUYECTBY TOIUIMBA, BIIPHICKMBAEMOIO 3a
OIMH XOJ TOIUIMBHOTO WH)KeKTopa. Takum 00pa3oM, HCHONB3Yys HWHKEKTOPHYIO KapTy,
KOHTPOJUIEP ABUIaTeNsl BBIBOAUT BpEeMs 3alyCka HWHXKEKTOpa IJs 3aJaHHOTO TOIUIUBHOIO
3HAYEHUS U U3MEPEHHOrO JaBJICHHs B TOILUTUBHOU pamme. Jlanee BIPBICK TOIIMBA MOXKET OBITh
OTPEryJMpOBaH HAa OCHOBAHHMM ONPEACJIEHHOrO BPEMEHM 3alyCka HHXXEKTOpa Ui MOoJaqyu

HeO6XOI[I/IMOFO KOJINM4YECTBA TOIIMBA B HUJIMHAPBI ABUTATCIIA.

CYIIHOCTDb U30BPETEHUA
[0003] B onHOM BapuwaHTe BBIMOJIHEHHS MAIIMHOYHTAEMbIM HOCHUTENb WH(OpPMALUU C
MaMSTBIO COJEPIKUT: JAaHHBIE O 3alyCKe TOIUIMBHOIO WMHXXEKTOpPAa, NPOUHAEKCUPOBAHHBIE B

InaMATH COrjiIaCHO ABYM BXOAHBIM napamMeTpam, HUHCTPYKLIHNU JJIsA ONpCaACIICHUA
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MOIU(PHUIIMPOBAHHON PA3HOCTU JABJIEHUH B COIUIOBOM OTBEPCTHH TOIJIMBHOIO MHIXKEKTOpa Ha
OCHOBAHUHU ONPEENECHHbIX 3HAUYE€HUN [ABJIEHMs BbIIE M HIDKE MO TOTOKY OT YKa3aHHOIO
COIUIOBOTO OTBEPCTHsI, CKOPOCTH JIBUTATEJNSA, PEKUMa BIPBICKA U QYHKIIMM MOAUPUIIUPOBAHHOM
Pa3sHOCTU [aBJIEHUH, a TaKKe HHCTPYKLUHM [UIsi T€HEPUPOBAHUS BBIXOJHOTO 3HAYEHMS IS
3aIyCKa TOIUIMBHBIX WH)XXEKTOPOB MyTEM MHTEPMOJSLUN UHAEKCUPOBAHHBIX AAHHBIX O 3aIyCKe
TOIUTUBHOTO HWHJKEKTOPA, HCIONb3ys 3HAaYeHHe MOAM(ULMPOBAHHONH pA3HOCTU MABJICHHUN B

KaueCTBEC MEPBOro U3 yKa3aHHbIX ABYX BXOAHBIX ITapaMETPOB.

KPATKOE OITMCAHUE YEPTEXEM

[0004] ®ur.1 u3obpaskaeT cxemy cHCTEMbl ¢ OOIIEH TOIUIMBHOW pPaMIION COTJIACHO
OJTHOMY BaPHAHTY BBITIOJIHEHUS JAHHOT'O H300pETeHHUS.

[0005] ®ur.2 u3obpaxkaer cxeMy mHpuMepa BBIMOJHEHHS MIMHIPA MHOTOTOILIHBHOTO
IBUTATENs] COTJIACHO OHOMY BapUAHTY BBITOJHEHHS JAHHOTO H300PETEHUS.

[0006] ®ur.3 uzobpaxkaer TaONMHMIBI I TOIUIMBHBIX HHXKEKTOPOB COTJIACHO OXHOMY
BaPUAHTY BBINOJHEHUSI JAHHOTO N300pETEHHs.

[0007] ®ur.4-9 uzobpakaroT rpaguKyd 3aBUCUMOCTEH MEXAY 3HAYEHHSMHU aBJICHUS
BbIILIE U HIDKE IO MOTOKY OT COIIOBOIO OTBEPCTHSI TOIUIMBHOI'O MHXKEKTOpPA U BPEMEHEM WU
yIJOM IOBOPOTa KOJEHBaja 3a LMKJI LMIMHApPA IJIsI Pa3sHbIX YCJIOBUHM palOThI ABHraTesns
COI'JIACHO OJTHOMY BapHUAHTY BBIITOJIHEHUS JAHHOTO U300peTeHus.

[0008] Dur.10 wurocTpupyeT cnocod peryJIupoBaHus BIPBICKA TOIIMBA B IBUTATENb HA
OCHOBAaHUHU BPEMEHH 3aIlyCKa WHXKEKTOPOB COIJIACHO OJHOMY BApUAHTY BBINOJIHEHUS JAHHOTO

nu300peTeHusl.

ITOJAPOBHOE OITMCAHUE

[0009] Crenyromee onucaHue OTHOCUTCS K Pa3JUYHBIM BAapUAHTAM BBINOJHEHUS IS
WHIEKCUPOBAHUS WHKEKTOPHOU KapThl M, COOTBETCTBEHHO, YIIPABJIEHUS BIIPHICKOM TOIUIMBA B
nsuraresb. Kogu4yecTBO TOMIMBA, BIPBICKUBAEMOIO B LUJIWHAP ABHUratesis NOCPEICTBOM
TOTUTMBHOTO MHKEKTOPAa, MOKET ObITh BEIOPAHO HAa OCHOBAHWU JABJICHHsS B TOIJIMBHOW paMIie U
BPEMEHH 3alyCka HHXXEKTOpa (HampuMmep, Ha BEJIUYMHE BpPEMEHU, B TEUEHHE KOTOPOTO
WHKEKTOP BIPBICKMBAET TOILTHBO). KpoMe TOro, JaHHbIe O BOPBICKE TOILIMBA JJIsl YIIPABJICHUS
BIIPHICKOM TOIUIMBAa MOTYT OBITh COXpPAHEHBbI B MaMsITH KOHTpojuiepa asuratens. Hampumep,
JaHHbIE O BIIPBICKE TOILJIMBA MOTYT COAEP:KATb 3HAYEHMs] BPEMEHU 3aIlyCKa BIPBICKA TOIUINBA
JJIS. Pa3JIMYHBIX TOIUJIMBHBIX 3HAYEHUN M 3HAYEHUN JaBJIEHUs B TOIUIMBHOW pamme. [pyrumu
CJIOBAMH, TaHHBIE O 3aITyCKe BIPBHICKA TOIUIMBA MOTYT OBITh IPOUHAECKCHPOBAHBI 110 IABJICHUIO B

TOILJIMBHOM pamii€ U 1Mo TOMJIMBHOMY 3HA4YCHUIO. 3arem ¢ NMOMOIIbKO KOHTPOJUJIEpA ABUTATECIIA



MOKET OBITh OINpEeNeeHO BpeMsi 3aIlycka BIPBICKA TOIUIMBA MyTEM WHTEPIOJSLUU JTaHHBIX
WHXXEKTOPHOW TaONMUIbI HAa OCHOBAHHUHM ONPEIEJICHHOrO [aBJIEHUS B TOIUIMBHOM pamrie
(HampuMep, M3MEPEHHOrO AaBJIEHUs) U TpeOyeMoro TOIUIMBHOTO 3HaueHHs. Takum oOpasom,
TOTUTUBHBIE MHIKEKTOPBI MOTYT OBITh aKTUBHUPOBAHBI, HCXOs U3 MOJYYEHHOTO BPEMEHH 3aIycKa
11 Iofauu TpedyeMoro KOJMYeCTBa TOIJIMBA MPH 338JaHHOM JaBJIEHUH B TOTJIMBHON pamrie.

[0010] OgHako WHOEKCUPOBAHWE WHXKEKTOPHOM TaOMMIBI TAaKUM TMyTEM MOMXKET
MPUBOJIUTh K HETOYHOCTSM JIMHEHHOW WHTEPIOJSALUN BCJAEACTBUE HEJIMHEHHON 3aBUCHUMOCTH
MEXIy MaHHBIMH 00 MHKEKTOpaX, YTO MPUBOAUT K OOJbIIEH MOTPEIIHOCTU MPHU OMPEAeSICHUH
BPEMEHH 3alyCKa TOIJIMBHOTO WHXKEKTOpa. B CBOW ouepenb, 3TO CHIKaeT 3(¢EeKTUBHOCTH
noTpeOJIeHUs TOTUTUBA U MIPUBOAUT K OOJbIIeH HEPABHOMEPHOCTH BBIOPOCOB.

[0011] Ecnu cnenath 3aBUCHMOCTh MEXKAY MaHHBIMU O 3allyCKe HHXKEKTOPOB Ooee
JUHENHOW, MOJKHO YMEHBIIUTh MOTPEIIHOCTE HHTEPHOSILUMA U, TEM CaMbIM, MOBBICUTH
TOYHOCTh BPEMEHH 3aITyCKa TOIJIUBHBIX WHXXEKTOPOB. HanmpruMep, HHKeKTOpHAs TaOJIUIIa MOKET
OBITh TPOMHIEKCHPOBAHA C IOMOIIBID MOMU(GULIHMPOBAHHOIO IABJCHHS, a HE TOJBKO IIO
JABJICHUIO B TOIUITMBHON pamiie. MoauuuupoBaHHOE NABJICHHE MOXET ObITb OCHOBaHO Ha
GbyHKIIMH MOAM(UIIMPOBAHHOTO JABJICHUS M HA ONPENEJICHHOM WM W3MEPEHHOM JaBJIEHUU B
TOIUIMBHOH pamme. B 3ToM cnydae ¢ momombi0 (QYHKUUM MOAU(PHUIMPOBAHHOTO JABJICHHS
MOXKHO TMpeoOpa3oBbIBATh JaHHBIE O 3aMyCKe TOIUIMBHOTO WHXKEKTOpA, XpaHsIIUecs B
UH)KEKTOPHOW Tabmuie, 4YTOOBl 3aBHCUMOCTb MEXKIy JAaHHBIMU B sYelKaX YKa3aHHOM
WH)KEKTOPHOW TaOuLbl cTtana Oojee auHeWHOW. [Ipu MHTepHONALMN TaKuX MpeoOpa30oBaHHBIX
JAHHBIX ~ MOXHO  YMEHBLIUTh  MOTPELIHOCTb  MHTEPNOJSIMUM 1O  CPaBHEHHIO  C
HenpeoOpa3OBaHHBIMKM JaHHBIMH M B pe3yjbTaTe MOJYyYUTb OOjiee TOYHOE BpeMs 3amycka
TOIUTMBHBIX HH)KEKTOPOB W olecrednTh OOjiee TOYHOE YIPABJICHUIO BIPBICKOM TOIUIMBA B
JBUTaTEJb.

[0012] UzoOperaTenu HACTOSIIEr0o W300pETEHHUs] TakXKe MPU3HAIOT, 4YTO MOJENb
TOIUTMBHOTO TIOTOKA, MPENCTaBJeHHAs B BBIMIEYKA3aHHBIX WHKEKTOPHBIX TaOJMILAX, MOKET
MPUBECTU K OIMMOKaM IMPHU Pa3HBIX YCIOBUSX paboOThl nBuratens. B wacTHocTH, m3olOperaresu
YCTAaHOBWJIM, YTO TIPH yCTAHOBKE HHXKEKTOpa Ha JABHUTrartese (Hampumep, BO BpeMsi padOThI
IBUTATENIs1) 3HAYSHUS TABJICHUS BOKPYT COIJIOBOIO OTBEPCTHSI MHMKEKTOpPA M3MEHSIOTCs OoJjiee
OUHAMHYHO M OOBIMHO HE COBMANAIOT CO 3HAYEHHUSIMH JABJICHHSI BOKPYT TOTO K€ COILIOBOTO
OTBEpPCTHUsI NPH YCTAHOBKE HMHXXEKTOPA HA HCIBITATEIBHOM CTEHAE, C MOMOILBK) KOTOPOro
COCTaBJISIIOT THUIOBBbIE WH)KEKTOPHBbIE KapThl. TakuM 0Opa3oM, BbIIIEONMUCAHHAS (PYHKIHS
MOIU(ULUPOBAHHOTO JABJIEHUSI MOXKET OBbITh JOMOJHUTENbHO mpeoOpa3oBaHa [UIsl ydera

bu3nveckux U3MEeHEHHH npu paboTe ABUraTelns, KOTOpble MPUBOAAT K MOTPEIIHOCTH B MOAEIH
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TOIUTMBHOTO notoka. Hanpumep, B GyHKIMHU MOAN(UIIMPOBAHHOTO AaBeHUs (nanee - GyHKIUs
MOIU(PHUIIMPOBAHHON PA3HOCTH JABJIEHUH) MOTYT OBITh YUTEHBI N3MEHEHHs JaBJIEHHs NOJAa4uH B
TOIJIMBHOM pamIe, a TakKe NaBJIEHHE B LUIMHAPE IBUraTelsl B 3aBUCUMOCTH OT peXUMa
BIIPBICKA, CKOPOCTH JBUIaTeIsl, MPOAOJLKUTENbHOCTU BIIPHICKA, KOJIWYECTBA TOILUIMBA U ra3a B
IWIMHAPe (HanmpuMmep, KOrja JBUTaTeNb MPENCTaBisieT cOOON ABYXTOIIMBHBINA ABHIATENb IS
C)KMTaHUS KaK JM3EJIbHOrO TOIUIMBA, TAK M BTOPUYHOTO TOILIMBA, HATIPUMED, MIPUPOIHOrO rasa),
U T.IL

[0013] Pur.] m3oOpakaeT mpuMep TOIUIMBHOW CHUCTEMBI ¢ OOIIEel pamriol B JBUTATEINE,
TakoOM Kak pasuratenb Ha Pur.2. Yka3aHHas CUCTEMA MOXKET COIEpXKaTb HHXKEKTOPbI IJIs
BIIPBICKA TOIUIMBA, TAKOTO KaK Au3esbHOe TOmMBO. Kak nokasano Ha @ur.2, asuratesnb MOXET
NPEACTABIATh COOOM ABUTATENh, pabOTAOIUI TOJNBKO HAa TU3EIBHOM TOIUTHBE (HAmpuMep, C
BITPBICKOM TOJIBKO JKHAKOTO, TU3EIBHOTO TOIUIMBA), WIH ABYXTOIUIMBHBINA ABUTaTENlb, B KOTOPOM
Yyepe3 TOIUIMBHYIO CHUCTEMY ¢ o0Imeli pammnoi obecrnedyeH BIPbICK KaK JKUAKOrO TOIUINBA, TaK U
BTOPUYHOTO, ra3000pa3HOro TOIUIMBA, TAKOTO KaK MPUPOAHBIN ra3. JlaHHbBIE O 3amycKe uis
YKa3aHHBIX WHXXEKTOPOB MOTYT XPAaHUTbCS B MaMATH KOHTpPOJUIEpa ABUIaTeNsl B BUJIE KapThl,
TaKOM Kak KapTbl, NMOKa3aHHble HA Pur.3. {ng ydera MOrpeliHOCTEH B MOAENH TOILUIMBHOIO
NIOTOKAa B MHXKEKTOPE, YCTAHOBJIEHHOM Ha JIBUTATeNe, BO BpeMsi paOOThl ABHUraTelNsl JaHHbBIE O
3aIyCKe WHXXEKTOpa MOTyT OBbITh INPOMHIEKCUPOBAHBI B WH)KEKTOPHOW KapTe C IOMOIIBIO
$yHKIMHM MOAU(PHULIMPOBAHHON PA3HOCTU AABJIEHUH, KOTOPask OCHOBAHA HAa Pa3HOCTHU JABJIEHUH B
COIUIOBOM OTBEPCTHH MH)KEKTOPAa, Ha (PYHKIMH OT pekUMa BIIPBICKA U CKOPOCTU JBUTATENs, U
Ha IMONPaBOYHOM KO3(pdHLMEHTe, C MOMOLIBI0 KOTOPOTO YYHTBHIBAIOT PA3HULY MEXIY
NABJIEHUEM B WMHXXEKTOpPE, YCTAHOBJICEHHOM Ha [IBUrarejie, W [AaBJICHHUEM B HHXKEKTOpPE Ha
UCTIBITATEILHOM CTeH/Ie (HapUMep, BO BpeMsl UCTIIBITAHUS MHXKEKTOpa BHE ABuratens). I padguku
Ha Pur.4-9 WLIIOCTPUPYIOT U3MEHEHMsI B JTABJICHUM BbILIE U HUXKE MO MOTOKY OT COIJIOBOTO
OTBEPCTUSl WH)KEKTOpAa NPU OOECTIEYCHUH pPA3HBIX MapaMeTPOB BIPBHICKA, B TOM YHCIE IJIS
OJIMHOYHBIX U MHOTOKPATHBIX BIPBICKOB, IJIsI Pa3HBbIX PEKHUMOB BIPBICKA, MPU Pa3HBIX JOJAX
3aMelIeHus ra3000pa3HbM ToruBoM U T.11. Ha @ur.10 npencrasieH cnocod MHAEKCHPOBAHUS
COXPAaHEHHbIX JaHHBIX O 3allyCKe TOIUIMBHOIO HHXKEKTOpa C TIOMOLIBKO  (PYHKLUH
MOIU(PHUIIMPOBAHHON PA3HOCTH JABJICHUI U MOCIEAYIOLIET0 PEryJNPOBaHHs BIPHICKA TOTUINBA
Ha OCHOBAaHMM BpPEMEHHM 3aIlyCKa HHXEKTOPA, OMNpPENeNsseMOro IO WHXXEKTOPHOW KapTe,
cozepkalle NpONHAEKCUPOBAHHBIE TAHHBIE O 3aIyCKe TOIUIMBHOIO MHXKEKTOPA.

[0014] C moMoOImBI0 OMUCAHHBIX B JAHHOM JIOKyMeHTe (PyHKUMN MOAM(UIPOBAHHON
Pa3HOCTH HaBIIEHUH B OTBEPCTHM HHXKEKTOpA MOKET ObITh obecriedeHa Oojee TouHas pabora

IOBYXTOIUTUBHOTO JIBUTaTeJNsi C BBICOKOW JOJIel 3aMeIleHus TOIUIMBa (HampuMep, npu OOJbIIoif



70JIe TIPUPOJHOTO ra3a K o0meMy KOJMYECTBY TOILIUBA, KOTOPOE COAEPIKHUT MPHUPOIHBIN ra3 u
IU3EJIbHOE TOIUIUBO), a TAK)KE TOUHOE U A(PPEKTUBHOE BBIMOJIHEHUE MTOCIEAYIOIINX BIPHICKOB B
aBuratene, padoTalOLIEM Ha IU3EJIbHOM TOIUIMBE, Il CHHJKEHUS BBIOPOCOB M KOJIMYECTBA
noTpeOIsIeMOro TOILTNBA.

[0015] OnucanHbIil B JTaHHOM JOKYMEHTE MOAXO0] MOKET OBITh MPUMEHEH B IBUTATENISIX
pPa3JMUYHbIX TUIOB M B PA3UYHBIX CHUCTEMax, INPUBOAUMBIX B J€HCTBHE JBUTATENSIMU.
HexkoTopble U3 3THX CUCTEM MOTYT ObITh CTALIMOHAPHBIMU, & IPYTHE MOTYT OBITh pa3MeIleHbl Ha
NOJIYOJBMKHBIX WJIH MOABMKHBIX TaTgopmax. B mpomexyTkax mexny pabodnMu nepuogamu
NOJIYNOABM)KHBIE TUIAT(OPMBL, HANpPUMeEp, YCTAHOBJIEHHBbIE HA MPULEN-TUIONIAKHA, MOXKHO
nepemernarb. [ToaBKHBIE TUIATGOPMBI COIEPKAT CAMOXO/HbIE TPAHCIIOPTHBIE CpeAcTBa. Takue
TPAHCIIOPTHBIE CPEACTBA MOIYT BKJIIOYATh. JOPOXKHBIE TPAHCIOPTHBIE CPEACTBA, TOPHOE
o0opynoBaHHE, MOPCKHE CyJa, PENIbCOBBIE TPAHCIOPTHBIE CPENCTBA U JPYTH€ BE3AEXOIHBIE
TPAHCHIOPTHBIE CpeAcTBa. JlJIg SICHOCTM WUIIOCTPALMM B KAadeCTBe IPUMEPAa MNOABHKHOU
wiaTpopMbl, TMOANEPKUBAMOIIEH CHCTEMy COIJIACHO BApUAHTY BBINOJHEHHS JAHHOTO
n300peTeHMsI, B3SIT JIOKOMOTHB.

[0016] ITepen TeM, kak meperTH K MOAPOOHOMY OMUCAHUIO MPEAJIAraeMOro MOIX0Aa IJIsI
WHJEKCUPOBAaHUs WHXXEKTOPHOM KapThl U MOCIEAYIOLIErO YIIPAaBJIEHUS BIPBICKOM TOIUIMBA B
JBUraTeNb, CHa4YaJla ONMKMCaH IMPUMEP TOILUIMBHOW CUCTEeMBI s Aurarens. Hanpumep, Ha @ur.1
n3o0paxkeHa Oinok-cxema TormBHOW cucteMbl (CRS) 100 ¢ oOmelit pammoi s aBUratens
TPAHCIOPTHOIO CPEACTBA, HAIIPUMEP, PENbCOBOTO TPAHCIIOPTHOIO CpeAcTBa. JKuakoe TOIINBO,
Harpumep, AU3eJIbHOE TOIUIMBO, TOCTYIAET MIIM XPAHUTCS B TOTUIMBHOM Oake 102. ToruBHBII
6ak 102 mporouHO cooluraeTcsi ¢ TOMIMBHBIM HacocoM 104 Huszkoro nasneHusi. B Bapuante
BBITIOJIHEHUS], TTOKa3aHHOM Ha @ur.l, tormmBHbII Hacoc 104 pasmMeleH BHYTPU TOIUIUBHOTO
O6aka 102 m MoxerT OBITh MOTPY’KEH HIDKE YPOBHS JKUAKOrO TOIUIMBA. B albTepHATHBHBIX
BAPHUAHTAX BBIMOJHEHUS TOIUIMBHBIA HACOC HHM3KOTO JAaBJCHUS MOXKET OBITh NPUKPEIUIeH
CHAapY>XH TOIUIMBHOTO 0aka ¢ BO3MOXKHOCTBIO TIEPEKAYMBAHUS TOIUIMBA C ITOMOIIBIO
BCACBIBAIOIETO YCTpoiicTBa. PerynmupoBanne paboThl TOMIMBHOIO Hacoca 104 HU3KOTO
naBjieHHust 00eCIeYeHo ¢ MOMOIIBI0 KOHTposutepa 106.

[0017] C momownpro TOMmIMBHOrO Hacoca 104 HU3KOTrO HaBiEHUS JKUIAKOE TOILUIUBO
nepeKkaynBaT U3 TOIMBHOro Oaka 102 B TommuBHBIN Hacoc 108 BBICOKOrO HaBIEHHS IO
Tpybonposony 110. B tpyOomposome 110 BemmonneH kmamaH 112, ¢ mMOMOIIBIO KOTOPOTO
PEryJIupyIOT MOTOK TormBa B TpyOomnposone 110. Hanpumep, knanan 112 npencrasnsier coboit
BITyCKHOM nosupyrouuii kinanad (IMV). Knanan IMV 112 pacrionoskeH Bbllie MO MOTOKY OT

TOIUIMBHOrO Hacoca 108 BBICOKOrO [MaBjieHUs [JI1 PEryJUpOBaHUs pacxoda TOIUIMBA,
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MOCTYIAIOIIEro B TOIUIMBHBIA Hacoc 108 BBICOKOro naBieHMs U fanee B OOLIYIO TOIUIMBHYIO
pamny 114 nns pacnpenesneHus TONIMBA MEXAY TOIUIMBHBIMU UHKEKTOpaMu 118 1 BbIOIHEHUS
BIpbicka TomuuBa. Hampumep, kmaman IMV 112 moxker mnpexnctaBiATe  coOoit
3JIEKTPOMArHUTHBIN KJlalaH, OTKPbIBAHUEM U 3aKPbIBAHUEM KOTOPOTO YIPABJIIIOT ¢ MOMOLIBIO
koHTposiepa 106. Ipyrumu cnosamu, koHTposiep 106 ortnpasnser koManay kianany IMV qs
€ro IMOJIHOTO 3aKPBITHs, MOJHOTO OTKPBITUS WM HAXOXKAEHUS B IMOJOKEHUU MEXAY IMOJIHBIM
3aKPBITHEM U TOJIHBIM OTKPBITHEM, YTOObI OOECNeYHTb YIPABICHHE TOILUTUBHBIM IOTOKOM,
MOCTYINAKIINM B TOIIMBHBINA Hacoc 108 BBICOKOro AaBjeHUs, C 3aJaHHBIM PacXOJOM TOILINBA.
Bo Bpemsi paboThl TpaHCIOPTHOTO cpeacTra kinanaHom IMV 112 ynpaBisiioT 1jist obecrnedeHus
IO3MPOBAHUSl TOIUIMBA HA OCHOBAaHHM YCIOBHH pPalOThI, NMpUYEeM MpPH MO MEHbIIEH Mepe
HEKOTOPBIX YCJIOBUSIX IAaHHBIM KJIAaH MOXKET OBITh IO MEHbLIEH Mepe YaCTUYHO OTKPBIT.
Cnenyer moHMMaTb, YTO J[aHHbIM KJamaH sBJsIETCA JIMLIb OAHUM IPUMEPOM YCTPONCTBa
YIPaBJICHUS A1 JO3UPOBAHMS TOIUIMBA, MPH 3TOM MOXKHO HCIOJIB30BATh JIOOO0H MOAXOAAIINI
3JIEMEHT YIpaBJIeHHs B paMkax oObemMa naHHOro usoOpereHus. Hampumep, moxxer ObITh
00eCcreueHO 3JIEKTPUUECKOE YIIPaBIEHHE MOJOXKEHHEM HIIM COCTOsTHHEeM KiarnaHa IMV myTtem
YIPaBJICHUS 3JIEKTPUYECKUM TOKOM B 3TOM KjamaHe. B papyrom mnpumepe MoxkeT ObITh
o0ecrieueHO MEXaHHUYECKOE YIPABICHHE IOJIOKEHHEM WM COCTOSHHEM YKa3aHHOTO KJiaraHa
IyTEM yIPaBJICHUS CEPBOJBUTATENEM JJIsl PETYINPOBAHMS paOOThI YKA3aHHOTO KJIATIaHa.

[0018] ITocpencTBoM TOmIMBHOrO Hacoca 108 BBHICOKOrO AaBJ€HUS MOBBIIIAOT AABJICHUE
TOIJIMBA OT Ooyee HU3KOro K Oosee BHICOKOMY 3HaueHHo. TorumBHBIA Hacoc 108 mpoTovHO
cooburaercsi ¢ obweii TorumBHONM pammoit 114, C mnomompro TOmMBHOrO Hacoca 108
obecre4ynBaeTcsl MOCTYIJICHHE TOIUIMBA B OOINYI0 TOIIMBHYK pammy 114 mo TpyOompoBoay
116. C obweit TormmBHO#N pammoit 114 mpoTodHO COOOLIAIOTCS TOIUIMBHBIE HMHXKEKTOPBI 118.
Kasxnplit 13 yka3aHHBIX TOILTMBHBIX MHXKEKTOPOB 118 obecneunBaer mopavy TOIIMBA B OJUH H3
uuuHApoB 120 nBurarens, comepxauuxca B asuratene 122. B nununapax 120 nurarens
TOIUTUBO CropaeTr, oOecreynBasi TPAHCIIOPTHOE CPEINCTBO SHEpPrHel, Hampumep, MOCPEICTBOM
reHepaTopa MEPEeMEHHOr0 TOKAa W TSATOBBIX JBHUrarTeNed. YmpaBjeHue paOOTOH TOIUIMBHBIX
uHxekTopoB 118 obecneyeno ¢ momompro koHTposiepa 106. Bo BapuaHTe BBINIOJHEHHUS Ha
@ur.1 neurarenp 122 COmEp:KUT YEThIPE TOIUIMBHBIX HHXKEKTOpA M YEeThbIpe LUIMHApa. B
aJbTEPHATHBHBIX BAPHAHTAX BBINOJHEHUS JBUTaTENIb MOXKET COAEPIKATh OOJbIIee TN MEHbIIEE
KOJIM4YECTBO TOIUIMBHBIX NHXKEKTOPOB U LIMJIMHIPOB.

[0019] TomnmBo, mepexkaunBaeMoO€ TOIUIMBHBIM HacocoM 104 HU3KOro naBliCeHUs U3
torutuBHOrO Oaka 102 k Bmycky knanana IMV 112, mosxer ucnonb3oBaTecs mpu Oosiee HU3KOM

AaBJICHHUHM TOIUIMBA WK OAaBJICHHH TOIIJIMBA B ABUIATCIIC. Takum O6p&30M, T€ KOMIIOHCHTBI
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cucrembl CRS 100, koTopele HaXOAATCSA BbILIE 10 MOTOKY OT TOIUIMBHOTO Hacoca 108 BbICOKOTrO
naBieHus1, paboTaloT B obnactu Ooee HU3KOro NABJIEHUS TOIUIMBA WJIM JaBJIEHHs TOIUIMBA B
asurarene. C Jpyroil CTOpOHBI, TOIUIMBHBII Hacoc 108 BBIMONHEH € BO3MOMKHOCTBIO
nepeKavynBaHusl TOIUIMBA ¢ Oojee HHU3KMM JaBlieHHMeM ¢ obecredyeHneM OoJiee BBICOKOIO
JaBJICHUS TOIUIMBA WJIM IaBJIEHUS TOILUMBA B pamre. Takum o0pa3oM, Te KOMIIOHEHTbI CUCTEMBI
100, kOTOpbIe HAXOMSATCS HUYKE TI0 TOTOKY OT Hacoca 108, HaxonsTes B obnactu cucremsl 100, B
KOTOpOI obecnieueHo Oosee BICOKOE TaBJICHHUE TOIUIMBA WM IaBJICHHE TOTUIMBA B PaMIIE.

[0020] [daBnenue ToruuBa B 00jacTu OOJiee HU3KOTO NABJICHUS U3MEPSIIOT C MOMOIIBIO
natunka 126 naBneHus, pasmMemeHHoro B TpyoOomposome 110. Jlatumk 126 BBINONHEH C
BO3MO>KHOCTBIO OTIIPAaBKM CUTHAJIA O AaBjieHUU KOHTposuiepy 106. B anbTrepHaTUBHOM BapuaHTe
MpUMEHEHUs AaTuuK 126 naBjieHus] MPOTOYHO COOOIIAETCs ¢ BBIMYCKOM TOIUTUBHOTO Hacoca 104
HU3KOTO HaBiieHus. Temmeparypy TomiuBa B obimactu Ooiee HHU3KOTO HaBJIEHHUs] TOIUIMBA
U3MEPSIOT C TOMOLIBK naruuka 128 TemmepaTypbl, pasMerneHHoro B TpyoOomposome 110.
Jatuuk 128 TemmepaTypbl BBINOJHEH C BO3MOKHOCTBIO OTIPABKH CUTHAja O TEMIIEPATypeE B
koHTpoJnep 106.

[0021] [daBnenue TorumBa B 00acTy 0oJiee BHICOKOTO AABJICHUSI H3MEPSIIOT C MOMOIIBIO
natunka 130 naBneHus1, pasmenieHHOro B Tpyoornposone 116. Jlatuuk 130 naBieHus: BBHIIOJIHEH
C BO3MOXHOCTBIO OTIPaBKM CHUTHajla O AaBjeHUM KoHTposuiepy 106. B kontposnepe 106
JAHHBIM CUTHAJ O AABJICHUM HCIOJNB3YETCs AJIs OINpeNeNIeHus NaBJIeHUs TOIUIMBA (Hampumep,
FRP) B oOmeli TorumBHOW pamne. Ilo cyru, nanHele o nasneHuu tormsa B pamre (FRP)
nocrynaroT B koHTposulep 106 ¢ momompto patuuka 130 naBneHus. B anprepHaTuBHOM
BapHaHTe NMpUMeHeHHst 1aTuuK 130 mpoTouHO coodLIaeTcs ¢ BBIMYCKOM TOILTMBHOTO Hacoca 108
BBICOKOTO fiaBneHusi. Cienyer OTMETUTD, YTO B HEKOTOPBIX BapUAHTaX MPUMEHEHUs pa3jIMuHbIe
pabouune mapaMeTpbl MOTYT B LEJIOM OBbITh ONPENENICeHbl WIH MOJY4YEeHbl KOCBEHHBIM IyTEM B
JONIOJIHEHUE K HETIOCPEACTBEHHBIM U3MEPEHUSAM UIM BMECTO TAKUX U3MEPEHUN.

[0022] Kpome BblIeyKka3aHHBIX AATYUKOB, KOHTpOJiep 106 BBINOIHEH ¢ BO3MOKHOCTBIO
IpUeMa pa3JIMYHbIX CUTHAJIOB OT JATYUMKOB 134 nBuraresns, NpUKPEIUICHHBIX K ABUrATeNO 122,
KOTOPbIE MOTYT MCHOJIb30BaTbCS JJII  OLEHKH YIPAaBISE€MOrO COCTOSIHUSI TOIUIUBA W
COOTBeTCTBYIOLIeH paborbl nBurarens. Hanpumep, xoHTpoiuiep 106 BBINONHEH C
BO3MOJKHOCTBK) TNPHEMa CUTHAJIOB OT JATYUKOB, YKa3bIBAKOIIUX HAa COOTHOLIEHHE BO3AyXa U
TOIJINBA, CKOPOCTb ABUraTelNsl, HArPY3Ky HA JBUraTesb, TEMIEPATYPY ABUrATENs], TEMIIEPATypPy
OKPY’KarOIIEH Cpeabl, TOIUIMBHOE 3HAYEHHUE, YUCIO LWINHAPOB, B KOTOPBIX MNPOUCXOAUT
CropaHue TOIUIMBA, U T.II. B NpoOMIIOCTpUPOBAHHOM BapUaHTE BBINOJHEHUs KOHTpoJuiep 106

npencTaBisieT  coOOM  BBIUHMCIUTENBHOE  YCTPOWMCTBO,  HANpPUMEP, MHKPOKOMIIBIOTED,



comepsKaluii  mporeccopuslii 0ok 136, mamuHoumTaembiii Hocutenb 138 wmHpoOpmauy,
BXOZHBbIE/BBIXOAHbIE TIOPTHI, NMAMATh WU IIMHY JaHHbIX. MamuHouuTaemblii Hocutenb 138,
comepxamuncss B KoHTposuiepe 106, BBIMONIHEH C BO3MOXKHOCTBIO IPOrPAMMHUPOBAHUS C
HOMOIIBI0 MAIIMHOYMTAEMBIX IAaHHBIX, MPEACTABISIIOMMX COOOH MHCTPYKLWH, HCIIOIHSIEMbIE
YKa3aHHBIM IIPOLIECCOPOM ISl OCYLIECTBJIEHHS POLENYP U CHOCOOOB yIPaBlI€HHs, OIMCAHHBIX
Jajee, a TakKe JPyrux BApUAHTOB, KOTOPBIE MPSMO HE YKa3aHbl B JTAHHOM JJOKYMEHTE.

[0023] KouTposnep 106 BBINOAHEH C€ BO3MOXKHOCTBIO YIPABJIEHUs Pa3IMYHBIMU
ucnionHuTenbHbIMH  cpenctBamu B CRS cucreme 100 Ha OCHOBaHMM pasHbIX pabodmx
NapamMeTpOB, MOJYYEHHBIX WM BBIBEICHHBIX U3 PA3HBIX CUTHAJIOB, NOJYYEHHBIX OT Pa3INMYHbIX
IAaTYUKOB, JJIs1 JMHAMUYECKOH OIIEHKH paboTOCOCOOHOCTH YKa3aHHOH CHUCTEMBbI U YIIPAaBJICHUS
paboToii nBUTATENS HA OCHOBAaHMH TakOW oueHku. Hampumep, B OJHOM BapuUaHTE BBITOIHEHHS
KOHTpoJuiep 106 BBIMOIHEH C BO3MOKHOCTBI) PEryJUpOBAaHUs BIPBICKA TOIJIMBA B IBUrareis. B
YaCTHOCTH, KOHTPOJIJIEP BBINOJHEH C BO3MOXKHOCTBIO PEryJIMPOBAHUS PEKUMA BIPHICKA TOMIMBA
OJHOTO WJM 0OJiee TOTUTMBHBIX MH)KEKTOPOB HA OCHOBAHWH ONPENEJICHHOTO BPEMEHH 3aIyCKa
WUHXKEKTOPOB, UYTO MOKET BKJIFOYATh YIIPABJICHUE CUTHAJIOM LIUPOTHO-UMITYJIBCHOM MOIYJIALUU
IJs1 3aAaHUsl KOMaHABl MUl YKQ3aHHBIX TOIUIMBHBIX HHXKEKTOPOB AJIsI BIPBICKA TOIUIMBA C
HEKOTOPOH MPOJOJIKUTEIBHOCTD.

[0024] KouTtpomiep 106 Takke BBITOIHEH C BO3MOXKHOCTBIO F'€HEPUPOBAHUS BBIXOJHOIO
CUTHAJIa JUIsl 3alyCKa TOIUIMBHBIX WHXKEKTOPOB, HAIpUMEpP, BPEMEHM 3allyCKa TOIIMBHBIX
WH)KEKTOPOB, Ha OCHOBaHMM pabouux ycioBuil cucremMbl CRS u coxpaHEHHBIX NaHHBIX O
3arycke TOIUIMBHOTO MH)KEKTOpa. JlaHHbIe O 3amyCKe TOMJIMBHOTO HHXKEKTOPAa MOTYT OBITH
COXpPAHEHbl B MAMATHU MAIIMHOYWUTAEMOI'O HOCHUTENs YKa3aHHOTO KOHTpoJuiepa. B omHOM
npUMepe AaHHBbIE O 3aMyCKe TOILIMBHOIO MH)KEKTOPA MOTYT OBbITh COXPAaHEHBbI B MHKEKTOPHOMN
TabJIMIle WIM KapTe, HampuMmep, B MepBOH HHXKeKTOpHOH Tabmuue 300 uam BO BTOpOH
WH)XEeKTOpHOH Tabmuue 302, KoTopble moka3aHel Ha Pur.3.

[0025] ®ur.2 u3o0parkaeT BapHAHT BBINOJIHEHHSI KAaMEPhl CropaHusi win umHapa 200
MHOTOLMJIUHAPOBOro pasuratens 202 BHYTPEHHErO CropaHus, TaKOrO Kak JIBUTaTelb,
COZIep>KAIINi TOTUTUBHYKO CUCTEMY C OOIIEH pamIioi, OMMCAHHYIO BBIIIE CO CChUIKON Ha wur. 1.
B kayecTBe LMIMHIpPa MOXHO pPacCMaTpUBaTh LUJIMHAPOBYHO rosioBky 201, BMeIaromiyro
BIIYCKHBI€ U BBIIYCKHBIE KJIANIAHbl M MHXKEKTOP AJIsl JKMIKOIO TOIUIMBA, OMHUCAHHBIE fajnee, U
LWIMHIPOBBIH 010k 203,

[0026] /IBuraTenb BBINOJHEH C BO3MOXKHOCTBIO YIIPABJIEHUS IO MEHBIIEH MEPE YaCTUYHO
C MOMOIIBIO CUCTEMBI YIIPABIEHUs, COAEprKalen KOHTpoiep 106, KOTOPBIN, B CBOK OY€pEnD,

MOJKET OBITh COEAMHEH C CUCTEeMON TPaHCHOPTHOrO cpencTra. Kak onmucaHo BbIle, KOHTPOJUIEP



BBINIOJIHEH C BO3MOJKHOCTBK) MOJYYEHUS CUTHAJIOB OT pPa3JUYHBIX AATYUKOB JBUIaTEls,
BKJIFOYAs, HO 0€3 OrpaHMYeHMsI 3TUM, CUTHAJIBI O CKOPOCTHU JIBUTATEJNs, HArpy3Ke Ha JIBUraTelNb,
JABIIEHUM HATrHETAHUs, MaBJIEHUM BBIXJIONA, CKOPOCTH TypOOHArHeraTesns, MIaBJIEHUH B
okpysxkaromieri cpene, ypoHsix CO2, temneparype Bbixjoma, BeiOpocax NOX, Temmeparype
xmamarenta geuratens (ECT) or pgarumka 230  Temmeparypbl, NPHUKPEIJIEHHOIO K
oxJaxnaroueMmy Koxkyxy 228, u T.a. Takum oOpa3om, yka3aHHBIH KOHTPOJUIEP BBIMOJHEH C
BO3MO’KHOCTBIO YIIPABJIEHUs YCTPONCTBOM JABUIaTeNsl MyTEM OTHPABKU KOMAHJ IJIsl Pa3IMYHbIX
KOMIIOHEHTOB, TakKMX KaK T€HepaTop MEePEeMEHHOI0 TOKa, KJamaHbl LWIMHIAPOB, APOCCEINb,
TOIUIUBHbIE UH)KEKTOPBI U T.JI.

[0027] Hunuuanp (Hampumep, Kamepa CropaHusi) MOXKET conepkarb Tmib3ly 204 ¢
pa3MmereHHbIM B Hell mopiuaeM 206. Tlopmenp Moker ObITh NpUKpeIUieH K koseHsany 208 ¢
obecrieueHneM mpeoOpa3oBaHUS  BO3BPATHO-TOCTYNATENIBHOTO  JBIDKEHUS TOPIIHS  BO
BpallaTebHOE ABMXKEHNE KojeHBata. KoneHuaTslil Baa MOXKET COepKaTh AATYUK CKOPOCTHU IS
BBIBOZIA JAHHBIX O CKOPOCTH (HANpHUMep, MTHOBEHHOHM CKOpPOCTH) KOJIEeHBaJia. B HEKOTOpBIX
BAPUAHTAX BBIMIOJHEHUS IBUTaTENIb MOXKET MPEACTABISATh COOON YETHIPEXTAKTHBINA IBUTATENb, B
KOTOPOM 3&KHUT'aHHE KaKIOTrOo LIIMHAPA MPOHCXOMUT B IMOPSAKE 3aKUTaHUsS 3a J1Ba o0opoTa
KOJIGHYATOro Baja. B Apyrux BapuaHTax BBIMIOJHEHHUS OBUTATEIb MOXET NMPEICTABIATH COOOMH
JABYXTAaKTHBIM BUIaTellb, B KOTOPOM 3aXXUTAaHUE KAKAOTO LUIMHAPA NMPOUCXOAUT B IMOPsAKE
3)KUTaHUs 32 ONUH 000OPOT KOJIEHYATOro Baja.

[0028] L{unuHAp BBHINOJHEH C BO3MOXHOCTBIO IpPHEMA BCAChIBAEMOIO BO3AyXa IS
CropaHusi U3 BCACBHIBAIOILErO YCTPOMCTBA, COAeprkallero BNyCkHON kaHan 210. B yka3aHHBIH
BITYCKHOM KaHaJ 1O BIyCKHOMY MaTpyOKy MOCTYIaeT BcachiBaeMblil Bo3ayx. K mpumepy, kpome
YKa3aHHOTO I[WJIMHJPA, BIYCKHOM KaHaJl MOXKET COOOIAThCS C APYTUMH  LHJIHHIPAMHA
JBUTATENIS, MJTH BITYCKHOW KaHAJI MOXKET COOOIIATHCS TOJIBKO € YKA3aHHBIM LIFJTHHIPOM.

[0029] BerxyionHol ra3, oOpa3yroLIuiicss B pe3yibTaTe CrOpaHusl TOIUIMBA B JABUTATEJE,
MOCTYIAET Ha BBINYCK, B KOTOPOM BBIINOJHEH BbITYCKHON KaHas 212. BbIXJIONHON ra3 npoTeKkaeT
N0 BBIXJIONHOMY KaHaJly, B HEKOTOPBHIX BApUAHTAX BBINOJHEHUS B TypOOHAarHerarenb (He
nokas3aH Ha Pur.2) u BO BHELIHIOW CPey 4Yepe3 BBIMYCKHOM natpyOok. Hampumep, BbIMyCKHOMN
KaHaJI MOXKET OBITh TaK)k€ BBIMIOJHEH C BO3MOKHOCTBIO NMPHEMa BBIXJIOMHBIX ra30B W3 IPYTUX
LUJIUHAPOB ABUTATENs], IOMUMO YKa3aHHOTO LIMJIMHAPA.

[0030] Kasknplii LUMIUHOP ABUTATENST MOXET COAEpPaThb ONWH WIH OoJiee BIYCKHBIX
KJIAIIAHOB M OAWH WM OoJjiee BBIMYCKHBIX KiamaHoB. Hampumep, n300paskeHHBIN LMIHHID
COIEPIKUT IO MEHbIIEH Mepe OAWUH BIYCKHOM TapenbuaTbiil Kiamad 214 v 1mo MeHbLIEeH mepe

OIMH BBIITYCKHON Tapeiab4yaTelii KjianaH 216, pacrnosoXeHHble B BEPXHEW 4acTH LWiIMHApa. B
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HEKOTOPBIX BapUAHTax BBINOJHEHUs KaXXAbIM LWIMHAP IABUraTesis, B TOM YHUCJE YKa3aHHbIN
LUJIUHADP, MOXET COAEPKaThb MO0 MEHbLIEH Mepe [Ba BIYCKHBIX TapesbyaThIX KJalmaHa U IO
MEHbIIEH Mepe [Ba BBINYCKHBIX TapesbYaThIX KjamaHa, PAacIOJIOKEHHBIX HAa LUJIUHAPOBON
T'OJIOBKE.

[0031] BriyckHOl KjiamaH BBITOJHEH C BO3MOKHOCTBIO VIPABJIEHHUS KOHTPOJUIEPOM C
MOMOIIBIO HCTOJIHUTEILHOTO 3JieMeHTa 218. AHamoruyHO, BBIMYCKHOW KIIANaH BBINOJHEH C
BO3MOYKHOCTBIO YIIPaBJIEHHS] KOHTPOJIJIEPOM € MTOMOIIBK) UCTIOJHUTENBHOTO 3ieMenTa 220. [lpu
HEKOTOPBIX YCJIOBUSIX C MOMOIIBIO KOHTPOJUIEpa obecredeHa BO3MOKHOCTb H3MEHSTh CUTHAJIBI,
OTIPABJIsIEMbIE HA UCIIOJIHUTENIbHBIE 3JIEMEHTBI, AJI YIIPABJIECHUs OTKPbIBAHUEM U 3aKPBbIBAHUEM
COOTBETCTBYIOLIUX BNYCKHBIX U BBIMYCKHBIX KJjanaHoB. [1onokeHns: BMyCKHOTO W BBIITyCKHOTO
KJIATIAHOB MOTYT OBITh OMpeAeNieHbl COOTBETCTBYIOIIUMU naTuukamu 222 u 224 mOoNOoKeHUs
KJIATIAHOB, COOTBETCTBEHHO, W/WIM JaTYMKaMH TIOJOXKEeHHs KynadukoB. K mpumepy,
UCTIOJIHUTENIbHBIE 3JIEMEHTBl KJIAIAaHOB MOTYT OBITh BBIMIOJHEHBI IO THITY 3JIEKTPHYECKOTO
cpabaTbIBaHUs, WU 110 TUITY KYJIAYKOBOTO CpadaThIBAHUs, WM B BUAE KOMOWHAIIMH 3TUX THUIIOB.

[0032] MoskeT ObITh OOECIIEYeHO COBMECTHOE YIIPABJIEHHE PEKIMOM PabdOThI BITYCKHBIX
U BBIYCKHBIX KJIAIIAHOB, WJIM MOXKET HCIOJBb30BATHCS JIFOOOH W3 CIEAYIOIIMX BapHAHTOB:
MEPEMEHHBIM PEXUM JUIsl KyJIauka BIIyCKHOIO KJIallaHa, MEPEMEHHBbIM PEXUM I Kyjadka
BBITYCKHOTO KJIallaHa, HE3aBUCHMBbII MEPEeMEHHbI peXuM Ui OOOUX KYJIA4KOB MWJIH
(UKCUPOBAHHBIN pPEXUM JJIs1 KyJadykoB. B apyrux BapuaHTax BBIIOJHEHUS YIIPaBJICHUE
BIIYCKHBIMH U BBIYCKHBIMH KJIAITAHAMH MOXKET OBITh 00€CIEYEeHO ¢ IOMOIIBIO CHCTEMBI 001Iero
KJIAIMMAaHHOT'O MPUBOJIA WJIM MPUBOJHOIO YCTPOMCTBA, WM MPUBOAA WU NMPUBOAHOIO YCTPONCTBA
I TIEPEMEHHOro peskuMa paboThl KjamaHoB. Kpome TOro, ymnpaBieHHE BIYCKHBIMH U
BBIMTYCKHBIMH KJIATAHAMHU MOJKET OBITh OOECIEeYeHO TakK, 4TOOBI MOCPENCTBOM KOHTPOJUIEPA
NOJIY4YHUTh PETYIHPYEMBIHA OAbEM Ha OCHOBAHHUH YCIOBUH pabOTHI.

[0033] B npyrux BapuaHTax BBINOJHEHUs AJI1 OTKPBIBAHUS M 3aKPbIBAHUs BITYCKHBIX U
BBIIYCKHBIX  KJIAIAHOB  MOJKET  HUCIOJB30BAaTbCA  BBICTYl ~ MEXaHMYECKOrO0  KYJIayKa.
JIONOMHUTENBHO, HECMOTPSI HA TO, YTO BBILIE OMUCAH YE€ThIPEXTAKTHBIN ABUTaTeNb, B HEKOTOPBIX
BApUAHTAX BBIMTOJIHEHUSI MOKET UCIOJIb30BATHCA IBYXTAKTHBIN JBUIaTelb, B KOTOPOM BIYCKHBIE
KJIalaHbl HE TMPHMEHSIOTCS, a B CTEHKE IMIIMHApPA HMMEIOTCS MOPTHI, 00eCrednBarone
MNOCTYIJIEHHE B LIWJIMHAP BIIYCKHOI'O BO3AyXa MO Mepe NepPEeMEIeHUs] MOPLIHS 1151 OTKPbIBAHUS
YKa3aHHBIX IIOPTOB. DTO K€ KacaeTcs U BBINYyCKa, HECMOTPSl Ha TO, YTO B HEKOTOPBIX NpUMepax
MOT'YT UCIIOJIb30BATHCS BBIITYCKHBIE KJIATIaHBL.

[0034] B HEKOTOpBIX BapUAaHTAX BBINOJIHEHUS KaXKAbIH LMJIUHADP [ABUIaTENlsl MOXET

COACPpKaThb OAUH HIINU 0osiee TOIUIMBHBIX HHIKCKTOPOB Ui TIOAa4Yu TOILIMBa B yK%aHHbIﬁ
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mwHAp. B kauecTBe HeorpaHWUMTENBHOrO mnpumepa Pur.2 wu3o0pakaer UWIHHID,
cozep Kallui TOIUIMBHBIA MHKEKTOp 226. Kak moka3aHO Ha 4epTexke, TOIUIMBHBIA HHXKEKTOP
NPUKPEINJIEH HEMOCPEACTBEHHO K LWIMHAPY JJs1 BIPBICKA TOIUIMBA HENOCPEACTBEHHO B
yKa3aHHBIA UIUHAP. TakuM 00pa3oM, TOTUTUBHBINA HMHXKEKTOP O00ECTeYrBaeT TaK Ha3bIBAEMbIi
IOPsAMON BIIPBICK TOIUIMBA B LWJIMHApP cropaHus. TOMIMBO MOXET MOCTYNaTh B TOIUIMBHBIN
WHXKEKTOP U3 MEPBOM CUCTEMBI 232 JKUIKOrO TOIJIMBA, KOTOPas MOXKET COAEPKaTh TOTUIMBHBIN
0ak, TOIUIMBHBbIE HACOCHI U TOIUIMBHYIO pamily, Kak OMHCAHO BBILIE CO CChUTKOW Ha Dwur.l. B
OHOM TpHMepe TOIUIMBO MpEACTaBisieT COOOH IHM3eNbHOE TOIUIMBO, KOTOPOE Cropaer B
JBUTaTesie B pe3ysibTaTe BOCIUIAMEHEHHs CxkaTueM. B pyrux, HeorpaHUYUTENbHBIX BapHaHTaX
BBIITOJIHEHHS TOTIMBO MOJKET MPEICTABISTh COOOW OEH3WH, KePOCHH, OMOIU3EIbHOE TOTUIMBO
WIN Opyrue He(TsHble AUCTIIUIITH ¢ PUMEPHO TaKOH K€ IUIOTHOCTBIO, KOTOPBIE CrOpPAIOT B
pe3yJabTaTe BOCIUIAMEHEHUs CKaTheM (W/HJIM UCKPOBOTO BOCILIAMEHeHHs). B omHOM mpumepe
KOHTPOJUIEP MOXKET OBIThb BBINOJHEH C BO3MOXKHOCTBIO — YIIPABJIEHUS  KOJHUYECTBOM,
MPOJAOJDKUTENBHOCTBI), PEKUMOM U CXE€MOH paCHbUICHHs TOILUIMBA, MOAABAEMOrO B LIVJIMHJIP
yepe3 TOIIMBHBIN MHXKEeKTOp. Kak onmucano panee, ynpasieHue nojadedl TOIUIMBA B LIVUIMHIP
o0ecrie4yeHo ¢ TOMOILIBI0 KOHTPOJUIEPA, BBIMOJIHEHHOIO C BO3MOXKHOCTBIO TIPUBEICHUS B
AefcTBHE TOIUTMBHOTO MH)KEKTOpPA Ha OCHOBAHUM YCJIOBHH pabOThlI ABUTaTeNs U COXPAaHEHHON
WH)KEKTOPHON TaOIMLIBL

[0035] Kpome Toro, kaknpli LWJIMHAP JBUTaTelss MOXKET ObITh BBINOJHEH C
BO3MOJKHOCTBIO IIpHeMa ra3000pa3Horo TOIUMBa (HarpuMep, MPUPOAHOTO rasa), UCIIOIb3yEeMOro
BMECTO JM3EJIbHOrO TOIUIMBA WJIM B JIONOJHEHHEe K Hemy. Ilogada raszoo0pasHOro Ttomimsa B
LWIMHAP MOXeT ObIThb ofecrieyeHa mo BNyckHOMy mnarpyOky. Kak mokaszaHo Ha ®wur.2, BO
BITYCKHOM KaHAaJ MOJKET IMOCTYNaTh ra3oo0pa3HOe TOILIMBO, MONABAEMOE M3 BTOPOH CHUCTEMBI
234 ra3000pa3HOro TOIUIMBA O ONHOW WM Oojiee JHHUAM JUIsl ra3000pa3HOro TOIUTMBA, C
MOMOILBIO HACOCOB, PETYJISTOPOB JABJIEHUS U APYTMX KOMIIOHEHTOB, PACIOJIOKEHHBIX BBILIE O
NOTOKY OT YKa3aHHOrO LMIuHApAa. B HEKOTOpBIX BapuaHTax BbINOJHEHUS CHCTEMa
ra3o00pa3HOro TOIUIMBA MOXKET OBITh PACIONIOJKEHA HA YAAJIEHUH OT JBUTATENs, HAPUMEp, Ha
APYyroM TPaHCIOPTHOM CpencTBe (HampuMmep, Ha TOIIMBO3ANPAaBOYHON MAaIlWHE), W ToAaya
ra3000pa3HOro TOIUIMBA B ABUTATENIb MOKET ObITh 0OecreyeHa 1o OqHON Witk 0oJiee TOTLTUBHBIM
JUHUSIM, TPOXOISIIUM MEXIY OTAENbHbIMU TPAHCHOPTHBIMU cpeAcTBamu. OJHAKO B APYTUX
BAPUAHTAX BBIMIOJIHEHNUS CUCTEMA ra3000pa3HOro TOIUIMBA MOXKET OBITh PACIIONOKEHA Ha TOM JKe
TPAHCIIOPTHOM CPEACTBE, UYTO U IBUTaTEIIb.

[0036] I"a3oBmycKHBIE KiamaHbl, TaKue Kak Ta30BIYCKHOW KiamaH 236, MOTyT OBITh

BBITTOJIHCHBI C BO3MOXKHOCTBIO ITOJaYU rasoo6pa3Horo TOIJIMBA M3 CHUCTCMBbI ra3006pa3Horo
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TOIJIMBA B KaXAbIH COOTBETCTBYIOLIMM LIUJIUHAP MO COOTBETCTBYIOLIMM BITyCKHBIM KaHAaJIaM.
Hanpuwmep, obecnieueHa BO3MOXHOCTb PEryJUPOBAHMs CTENEHH W/WUIM MPOJOJIKUTEIbHOCTH
OTKPBIBAHUS a30BIyCKHOIO KJAnaHa sl PeryJMpOBaHUs KOJMUYECTBA ra3000pa3HOro TOIUINBA,
NOAAaBAEMOro B IMIMHAP. B 3TOM ciyuae B KaXKIblii COOTBETCTBYIOIIUI LIMUIMHIP MOXET OBbITh
obecrieueHa nogava ra3000pa3HOro TOIUIMBA M3 OTJENBHOTIO ra30BIYCKHOTO KilanaHa, onaronapsi
yemy 00eCrednBaeTcsi MHANBHIYAJIbHOE YIPABICHHE KOJIUYECTBOM Ta3000pa3HOro TOIUIMBA,
nojgaBaeMoro B LWIMHAPHL OOHAKO B HEKOTOPBIX BapHAHTAX BBINOJIHEHUS MOXET ObITh
UCTIOJIB30BAaHA CHCTEMA OJTHOTOUEYHOM Tra3alliy, B KOTOPOH ra3o00pa3Hoe TOIUITMBO CMEIIUBAIOT
C BIIYCKHBIM BO3AYXOM B OAHOM TOYKE BBILIE MO MOTOKY OT LUIUHAPOB. B TakOl KOHCTPYyKLUHU
MOXeT ObITh oOecreyeHa Tmojada MO CYLIECTBY OJMHAKOBOTO KOJIMYECTBA Tra3000pasHOro
TOIUIMBA B KaXABIH ILWIMHAP. sl peryaupoBaHus KOJHYECTBA Tra3000pa3HOrO TOIUIMBA,
o0ecreynBaeMoro CHCTEMOW OJHOTOYEYHOW Tra3alii, B HEKOTOPBIX IpUMepax KJaraH
yIPaBJICHUS] ra3000pa3HbIM TOIUTUBOM MOXKET OBbITh PACIOJOXKEH Y MECTa COSAMHEHUs JIMHUU
nojady Ta3000pa3HOr0 TOIUIMBA WM JMHUM MOJAYM BIYCKHOTO BO3JyXa B JIBUTaTelb WIIH
BIyCKHOTO TpyOomposoma. CreneHb WM NPONOIDKUTEIBHOCTh OTKPBIBAHHS — KJIallaHa
yIPaBJIEHUS] Ta3000pa3HbIM TOILUIMBOM MOTYT PEryJIMPOBATBHCS Ul YIPABJICHUS KOJIUYECTBOM
ra3ooOpasHOro TOIUIMBA, IIOCTYMAKOLIEr0o B IWIMHAPHL B 1pyrux mnpumepax B CHCTEME
OJJTHOTOUYEYHON rasanuu odecreueHa BO3MOXKHOCTh PEryJMPOBAaHUSA KOJINYECTBA ra3000pa3HOro
TOIJIMBA, IMOCTYMNAIOLIEr0 B LWIUHAPBL, IPU IOMOINM APYroro MeEXaHU3Ma, TaKOro Kak
yIpaBJeHUEe pPEeryjaTopoM Tra3000pa3HOro TOIUIMBA IyTEM YIPABICHUS HACOCOM U
ra3000pa3Horo TOIUINBA U T.II.

[0037] Kak yka3aHO BbIllle, TOIUIMBHBIE WHKEKTOPBHI BBINOJHEHbI C BO3MO>KHOCTBIO
3aIlyCKa B COOTBETCTBHUM C BBIXOAHBIM 3HAUY€HUEM JJIsl 3alyCKa TOIUIMBHBIX HHXXEKTOPOB,
HampuMep, B COOTBETCTBHHM C BPEMEHEM 3alyCKa TOIUIMBHBIX WHKEKTOPOB (Hampumep,
NPOIOJLKUTEIBHOCTBIO OTKPBITHS), Ha OCHOBAHUHM PACUYETHBIX W/WIM HM3MEPEHHBIX pabodunx
YCJIOBUM [BUrareiss U COXPAHEHHBbIX AAHHBIX O 3alyCKe TOIIMBHOIO HHXKEKTOpa. B omHOM
NpUMepe AaHHbIE O 3alyCKe TOIUIMBHOTO HMHXXEKTOPa MOTYT OBITh COXPAHEHbI B IAMSITH
MAIIHHOYUTAEMOTr0 HOCUTENSI B KOHTPOJIJIEPE, B MH)KEKTOPHON Ta0JIHIIE HITH KapTe.

[0038] Ha ®ur.3 npuseneHo nBa mpUMepa HHKEKTOPHBIX Tadnuu. IlepBas nHXEKTOpHAs
tabmua 300 comep KUT NaHHBIE O 3aMyCKe TOIUIMBHOTO WH)KEKTOpA, WHIEKCHPOBAaHHBIE B
MaMsITH IO 3HAYEHHUIO NABJICHHs, Hampumep, naBjieHus B TorumuBHOW pamme (FRP). Bropas
MH)XEKTOpHast Tabmuua 302 comepKUT AaHHbIE O 3aMyCKe WH)XXEKTOPOB, MHIEKCHPOBAHHBIE B
NaMSTH MO0 3HAYEHUI0 MOIU(UIIMPOBAHHOTO NABJIEHUS, KOTOPOE MOKET IPENCTaBIATh COOOH

MOIU(PHUIMPOBAHHYIO PAa3HOCTb JIABJIEHUH B COIJIOBOM OTBEPCTUH HMHXkekTopa. Kak mompoOHo
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OIHCAaHO jajee, MOAU(PHUIMPOBAHHAS PA3HOCTD IABJICHUN MOXKET MPEACTABISITh COO0H (QYHKIIHIO
B BHUJI€ KBaJAPAaTHOIO KOPHS U3 PA3HOCTH MEXKAY NABJIEHUEM B pamIle U MUKOBLIM JaBJICHUEM B
LIIMHAPE, TPUYEM MMUKOBOE JaBJIEHHE YMHOXKEHO Ha (DYHKIUIO OT CKOPOCTH ABHUraTeNs U OT
pPEeKMMa BIIPBICKA, MIPU 5TOM Pa3HOCTb JABJICHUI CKOPPEKTUPOBAHA C MOMOUIBIO MOMNPABOYHOIO
koo uumenta. Bo Bropoii nHxkekTopHO# Tabauue 302 mpeacTasieH npuMep Apyroro crocoda
WH/IEKCUPOBAHMSI WH)KEKTOPHOW TaOJMIbI, KOTOPBIA MOAPOOHO omucaH najiee. B mepBoii
uH)XeKkTopHOW Tabsuue 300 mpencTaBieH NMpUMEp CTAHAAPTHOTO CHOco0a WHAEKCUPOBAHHS
WH)KEKTOPHON TaOJIHLIBL

[0039] Kak moka3ano Ha @ur.3, nepBas umkekTopHas Tabmuna 300 comep:kut HAOOp
3HaYeHHH AaByeHus B ToruinBHON pamrie (FRP) mo ocu x (Hanpumep, ropu30HTaNIbHONW OCH) WITH
nepBasi crpoka 304 yka3zaHHOW TaOmuuel. B ogHOM mpumepe HaOOp 3HAYEHWH MaBIEHHS B
TOIUTMBHON pamIie MOKET HaXOOuThcsl B nuamnaszoHe ot 600 mo 2200 6ap. B npyrom mpumepe
HaOOp 3HAUEHUI TaBJIEHUsS] B TOIUTUBHOM pamIie MOXKeT HaXOAuThes B nuana3zoHe oT 400 no 2800
6ap. Kpome Toro, nmxekropras tabnuua 300 cogepkut HaOOp TOMJIMBHBIX 3HAYEHHH 110 OCH Y
(HarpuMep, BEPTUKAIBHON OCH) MK mepBhli crosnden 306 Tabmuubl. B omHOM mpumepe Habop
TOIUIMBHBIX 3HAYEHHH MOXET HAXOMHThCSA B juamasoHe or 0 mo 3000 mm’/xon. B Ipyrom
npuMepe HabOp TOIUIMBHBIX 3HAYEHWH MOXKET HaXOAWUTBHCS B auamna3oHe oT O 10 3HaueHus,
npesbimaromero 3000 MM /X0, Brnuenepeyncnennble 1Uana3soHbl 3HAYEHUNU MOABJICHUS B
TOIJIMBHOW paMIle M TOIUIMBHBIX 3HAUEHHH MOTYT U3MEHAThCA (Hampumep, ObITb OOJbIIE HIIH
MEHbIIIE) B 3aBUCUMOCTH OT NPHMEHEHUS ABHUIaTeNs W/WIN THIA HHXekropa. WHkekTopHas
tabmuia 300 Takxke comepkut Habop sueek 308, comepKaluX AaHHBIE O 3aMyCKe TOIIMBHOIO
UHXXEKTOopa. B on1HOM npumMepe naHHbIe O 3aIyCKe TOIIMBHOIO MHKEKTOPA MOTYT IIPENCTABIATh
co0oli 3HAa4YeHHs] BPEMEHM 3aIyCKa TOIUIMBHBIX WH)KEKTOPOB (HANpUMeEp, BPeMsi OTKPBIBAHHSI
WH)KEKTOPOB WJIM KOJIMYECTBO BPEMEHH, TpeOyemMoe ISl 3alyCKa HHKEKTOPOB M BIPBICKHUBAHUS
TOIUTMBA B IWJIMHAPHI IBUTATENS). B MTaHHOM npumepe Kakaast stueiika COnep KUT BpeMs 3amycKa
TOIJIMBHOTO MHKEKTOPA, KOTOPOE€ COOTBETCTBYET OJHOMY 3HAYEHUIO AABJIEHUS B TOIJIMBHOHN
pamIe U OJHOMY TOIJIMBHOMY 3Ha4eHUIO. B npyrom nmpumepe naHHbIE O 3alyCKe TOIUIMBHOTO
MH)KEKTOpPA MOTYT OBITh IPYTMM NApaMeTPOM BIIPHICKA TOIUINBA.

[0040] ITepBas unxkekTOpHast Tabnuua 300 MOKET ComepKaTh MEPBOE YHCIO CTOJOLOB U
BTOPOE YHCIIO CTPOK, mpudeM oba uucna 6ompie 1. [lepBoe 4uciao u BTOpOe YUCIO MOTYT OBIThH
MaKCHUMaJIbHBIM YHCJIOM CTPOK W MaKCHUMAaJbHBIM YHCJIOM CTOJOLOB. B omHOM mnpumepe
MaKCHMaJIbHOE YHCJIO CTPOK U MAKCUMAJIbHOE YUCJIO CTOJIOIOB MOTYT ObITh pa3HbIMU. B npyrom
pUMepe MAKCHMAJIBbHOE YUCIIO CTPOK M MAaKCHMAJIbHOE YHCIIO CTOJOILOB MOKET OBITh MEHbIIE

50. Takum 0Opa3oM, naHHas TaOJIHMIA MOXKET COAEPKAaTh KOHEUHOE YUCIIO OTAEIbHBIX 3HAUECHUH
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naHHbIX. Hampumep, ecim MakCUMalbHOE 4YMCJIO CTPOK paBHO 10, a MakCUMajabHOE 4YHCIIO
cTonbuoB paBHO 8, MoxeT ObiTh 10 CTPOK U 8 CTONOIOB C NAHHBIMU O 3aIyCKE TOIIMBHOIO
uHxekropa. B wactHocTH, B mepBoil ctpoke 304 Mmoker ObITh 8 3Ha4YeHWUH MdaBlIeHUS B
TOIUTUBHOW pamme, a B mepBoM crosdie 306 - 10 TommuBHBIX 3HaYeHud. Takum oOpas3om, B
JaHHOM npumepe uMmeercs: 80 OTAENbHBIX 3HAYE€HUN JAaHHBIX O 3aIllyCKe TOINIMBHOIO MHXKEKTOpa
WJIM 3HAYEHUI BPEMEHM 3alyCKa TOIUIMBHBIX HMHXXEKTOPOB. B OIHOM mpumepe MakCUMalbHOE
YHCIO CTOJOLOB U CTPOK MOXKET BBIOPAHO HA OCHOBAHHMH JIOCTYITHOTO OObeMa MaMsTH N
MIPOCTPAHCTBA HA MALIMHOYMTAEMOM HOCHUTENE B YKa3aHHOM KoHTpoJuiepe. Hanpumep, no mepe
YBEJIMYCHUS] YHCJIa OTHENbHBIX 3HAUEHWH MaHHBIX WJIM CTOJOLOB U CTPOK BO3pacTaer oObem
UCTIONB3yeMOH maMsaTH. Takum 00pa3oM, YUCIIO OTAENbHBIX 3HAYEHHH JaHHBIX B MH)KEKTOPHON
TabJIuIe MOKET OBITh OrpaHMYEHO TPEOOBAHHMSIMHE IO UCTIOIB30BAHUIO TTAMSTH.

[0041] KonTponnep 106 BBINOMHEH € BO3MOXHOCTBIO T'€HEPUPOBAHUS BBIXOJHOIO
3HA4YEeHUsl U1 3alyCKa TOIUIMBHBIX WHXKEKTOPOB, HAIpUMEp, BPEMEHM 3alyCKa TOILUIUBHBIX
MH)KEKTOPOB, HA OCHOBAHWUHU TAOJHUIBI U1 TOIUIMBHBIX WH)KEKTOPOB, COXPAHEHHOH B MaMSTH
KOHTPOJIJIEPA, OMNPEAENCHHOrO J[aBJIeHWs M TOIJIMBHOrO 3HaudeHus. B ogHoM mnpumepe
OTIpENeNIeHHOE MaBJIEHHE MOXKET IPEACTABIATh COOOH H3MEpEeHHOE MaBJIEHHE B TOIUIMBHOM
pamrie, U3MEpEeHHOe MPH NMOMOIIM AaT4yhKa fnasieHus B cucreme CRS (Harmpumep, npu nomomu
natuuka 130 maBnenus, mokaszanHoro Ha ®ur.1). B npyrom npumepe omnpeneneHHOe NaBieHHE
MOXET MPEeACTaBIATh COOOW NaBlieHWE B TOIUIMBHOW pamIie, pPacCUUTAHHOE HAa OCHOBAHHHU
JaHHBIX JATYMKA NABJICHHUS W/WINM JOMOJHUTENBHBIX YCJIOBHH padoTel aBurartens. TormuBHOe
3HAYEHHE MOKET INPECTABIATh COOOH KONMYECTBO TOIUIMBA, BIPHICKMBAEMOTO 3a OIMH XOJ
TOIUTUBHOTO HWH)KEKTOpa (TakKe Ha3blBaeMOE TOIUIMBHBIM 3apsiaoM). B omHOoM mnpumepe
3HAYEHHE TOIUTUBA MOKET MPENCTaBIATh COOOW 3aaHHOe 3HaueHue s aurartens. [1o cyrwy,
3HAYEHHE TOIUIMBA MOXKET OBITh COXPAHEHO B KOHTpouiepe. B nmpyrom mpumepe TOITUBHOE
3HAYEHHE MOKET OBITh BBIOPAHO HA OCHOBAHUM YCIIOBHHA paOOThI NBUraTeNsl, TAaKUX Kak
TpeOyeMblil KpyTsamii MOMEHT. KOHTpOoIIep BBIMONIHEH C BO3MOKHOCTBIO BIIPBICKA TpeOyemMoro
KOJINYECTBA TOIUIMBA MPH 3aJaHHOM (HAIpUMep, ONPEAEICHHOM) JaBJICHUH B TOTUTMBHOM pamie
MyTeM 3alyCcKa TOIJIMBHBIX WHXKEKTOPOB HA ONPEAEIEHHBbI MPOMEXYTOK BpemMeHU. Takoi
NPOMEKYTOK BPEMEHHU WJIM BPEMS 3aIycka MH)KEKTOPA MOTYT OBITh ONPEAENIeHBI 10 TaHHBIM U3
TaOJUIIBI 3aIyCKA HHKEKTOPOB.

[0042] B 4acTHOCTH, KOHTPOJUIEP BBIINOJHEH C BO3MOXKHOCTBIO  HAXOXICHUS
ONPENEIEHHOI0 WJIM WM3MEPEHHOIO 3HA4Y€HWs! [AaBJICHUS B TOIUIMBHOM paMIle W 3HAYEHUs
TpeOyeMOoro TOIUIMBHOTO 3HAY€HHUsl B MHXKEKTOpHOH Tabmmue. Kak ommcaHo Bbime, Tabnuia

3aIlyCkKa MHKCKTOPOB MOXET UMETh KOHCHHOC YHCJIIO OTACIbHBIX 3HAYCHUHN JaHHBIX. HOCKOJ’Ibe
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MH)KEKTOpHast TaOJUIla MOXET HMETh MAaKCHMajbHO€ YHCIO CTPOK M CTOJOLOB, TOYHOE
3HaYeHHE OIPENEJICHHOrO IaBJIEHUs B TOIUIMBHOW pamiie W TpeOyeMoe TOIUIMBHOE 3Ha4YeHHe
MOTYT HE COJEepKaTbCs B MHXKEKTOPHOM Tabmuue. B pesynbrarte, miis ompeneneHus BpeMEHU
3armycka HWHXKEKTOpa C TIOMOLIBI0 KOHTpOJUIepa ABHrareis oOecredeHa BO3MOXKHOCTb
MHTEPIIOJSILINY OTJENbHBIX 3HAUYSHUH TAHHBIX, TPUOIIKEHHO K TpeOyeMbIM 3HAYESHUSIM.

[0043] B npyroMm BapuaHTe BBINIOJHEHUs, €CJIM ONpPENEIEHHOE 3HAYEHUE NABJICHUS B
TOIUTUBHOW pamriie ¥ TpeOyeMoe TOILUTMBHOE 3HAYEHHE HAXOISITCS 3a TpeneiaMd JHara3OHOB
3HAYEHHH, YKa3aHHBIX B HHKEKTOPHOH Talyuie, B KOHTpoJuiepe obecreueHa BO3MOXKHOCTH
SKCTPAIOJISILIH JAHHBIX C UCTIOJIb30BAHUEM CAMBIX OJIFDKHUX 3HAUYEHUH NaHHBIX B MHIKEKTOPHON
tabmune. TakuMm oOpa3oM, CrOCOOBI, MOAOOHBIE MPEACTABIEHHBIM Aajiee Uil WHTEPIOJSLUN
WH)KEKTOPHON KapThl, MOTYT HCIOJB30BATHCS Ul SKCTPATIOJSILUY, YTOOBI ONPEAETUTh BPEeMs
3aIycKa UHKEKTOpa B TPeOyeMbIX peKuMax paboThl.

[0044] MHTeprionsuys HMHXEKTOPHOW KapThl MOXET BKJIOYATh MHOIOCTYIIEHYATYIO
(HarpuMep, OBYXMEPHYIO) JHHEHHYI WHTepHoOsIuio. [y 3aJaHHbIX TOIUTMBHBIX 3HAYEHUH U
3HAYEHWH MaBJIEHUs] B TOIUIMBHOM pamie B HHXKEKTOPHOH Tabiwie MOoKeT ObIThb BBIOPaHO
YeTblpe OTHENbHbIX 3HAYeHHWs MJaHHbIX. B onHOM mnpuMepe 3anaHHbIE (Hampumep,
OTIpeJIeIeHHbIE) 3HAUEHUs Ul aBJIEHUs B TOIUIMBHOH pamIie W TOIJIMBHOIO 3HAYEHHS MOTYT
COCTABNIATH COOTBETCTBEHHO 1100 Gap i 75 MM /xoa. COrnacHo mepBoil MHKEKTOPHOI Tabmue
300 oba yka3aHHBIX 3HAYEHUs] HAXOIATCS MEXKAY IBYMs TOIUIMBHBIMH 3HAYEHUSIMU U JIBYMS
3HAYEHUSIMU JABJICHUS B TOILIMBHOM paMIie, yKa3aHHBIMH B NEPBOH MHKEKTOpHOH Tadmmue 300.
B pesynprate, NOCPENCTBOM KOHTPOJJIEPA BBINOJHACTCS MHOTOCTYIIEHYaTas JIMHEHHas
UHTEPTIOJISILUS MEXKIY YEThIPbMSI CAMBIMH OJIM3KUMH 3HAYEHHUSIMU JaHHBIX (B siueiikax 314, 316,
318 u 320 B yka3aHHOH Tabnuue), Kaxkaash U3 KOTOPBIX COOTBETCTBYET 3HAUEHUIO JABJICHHS B
TOIUTUBHOW pamie U TOIUIMBHOMY 3HAY€HHIO, KOTOpoe OOJbIe WJIM MEHbLIE 3aJaHHbIX
3HA4YEHU.

[0045] B npyrom mpumepe 3a1aHHOE MM TpeOyeMoe TOIUIMBHOE 3HAYEHUE MOKET OBITh
YKa3aHO B MHXXEKTOPHOH TalOJyuIle, a ONpenejeHHOe 3HAYeHHE NAaBJICHUS B TOIUITMBHON pamrie
MOJKET OTCYTCTBOBaTh. B TakoM mpuMmepe ¢ MOMOINBI0 KOHTPOJUIEPAa MOXKET OBITh BBITOJIHEHA
OJHOCTOPOHHSSI JIMHEHHAs WHTEPHOSILIUA MEXIy ABYMS CaMbIMU OJHM3KUMH 3HAYCHUSIMH
TAHHBIX, KOTOPBIE COOTBETCTBYIOT 3HAUEHHSIM JaBJICHHS B TOILUIMBHOW pamrie, KOTOpble OoJbIne
Y MEHblIle U3MEPEHHOr 0 aBJIeHNsl B TOIUIMBHOI paMIie NPU 3aJaHHOM TOIUIMBHOM 3HaueHuu. B
YaCTHOCTH, TaKash MHTEPIOJALUSA MOXKET BKJIIOUYATh MHTEPIONALUIO0 MEXy 3HAUEHHEM IIEPBOTO
BPEMEHHU 3aIyCKa BIPBICKA TOIJIMBA, KOTOPOMY COOTBETCTBYET MEPBOE 3HAYEHUE NABJICHUS B

TOILJIMBHOMN pamIi€ U 3aAaHHOC TOIIJIMBHOC 3HAYCHHUEC, U BTOPbIM 3HAYCHHUEM BPCMCHU 3allyCKa
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BIIPBICKA TOIJIMBA, KOTOPOMY COOTBETCTBYET BTOPOE 3HAYCHUE AABJIECHUS B TOIJIMBHOM pamIie U
3aJJaHHOE TOIUIMBHOE 3HaueHue. [lepBoe 3HaueHHe NaBJeHUs B TOIUIMBHON pamIiie MOXKET ObITh
OoJble ONMpeAeNeHHOro 3HaUeHHsl IaBJIeHUsI B TOIUIMBHOM pamrie, Py 3TOM BTOPOE 3HAUEHHE
NaBJICHUS] B TOIUIMBHOHM pamIie MOXKET ObITb MEHbIIE ONPENeNIeHHOrO AABJICHUsS B TOILIMBHOW
pamre.

[0046] Opnako muHENHHAss HHTEPIIOJSIUS MKy UMEIOIMMUCS 3HAYSHUSIMU JABJICHUS B
TOIJIMBHOM pammne U TOIUIMBHBIMHM 3HAYEHUSMH B HHXKEKTOPHOM KapTe MOXKET NPUBECTH K
NOTPELIHOCTH MHTEPNOSINUU. B 4YacTHOCTH, HWHAEKCUPOBAHHWE WHMKEKTOPHOM KapThl IO
JaBJIEHUIO B TOIUIMBHOHN pamrie, Kak TMOKa3aHO B MEPBOM WMH)KeKTOpHOW Tadmmue 300, MoxkeT
MIPUBECTU K HEJIMHEWHOW 3aBUCHMOCTH MEXAY NAaHHBIMU O 3allyCKe TOIJIMBHOIO HMHKEKTOpA.
Takum oOpa3oM, JHMHEWHAas WHTEPIONSLMS HEJNWHEHHbIX JAaHHBIX MOXET TPHUBECTH K
HETOYHOCTSIM, KOTOpbIE€ YBEJIWYUBAIOT MOIPEIIHOCTb NPU ONPENEJICHUN BPEMEHHU 3aIyCKa
TOTUTUBHBIX HH)KEKTOPOB. JTO, B CBOK OdYepenb, NMPUBOAUT K CHIDKEHHIO 3(dexTruBHOCTH
noTpeOJIeHNs TOTUTMBA U MOBBIIIEHUIO HEPABHOMEPHOCTH BBIOPOCOB.

[0047] Kak BapuaHT, €CIM MacCOBBIM PacXon MNPENCTaBUTh KaK KBAApPATHBIN KOPEHb U3
3HAYEeHUs NaBJICHUs B TOIUIMBHOM paMIle, pe3yJIbTUPYIOIast KpUBasi MaCCOBOIO pPacXxoAa CTaHET
Oonee nuneilHOW. Takum oOpa3oMm, B MOMCKOBOW TaOiuile, B KOTOPOH JaHHBIE O 3aIyCKe
MH)KEKTOpa TMPOUHAEKCHPOBAHBI 0 MOAM(DULMPOBAHHON Pa3HOCTU JABJIEHUH B COIJIOBOM
OTBEPCTUH HHXKEKTOpA, IJIsI KOTOPOro NpUMEHseTCsl (PYHKLUS B BHJE KBAAPAaTHOTO KOPHS,
MOXeT OBITh HCIOJB30BAHO MEHbIIE OTAEIbHBIX 3HAYEHWH MAaHHBIX, MPU 3TOM MOJydas
AQHAJIOTMYHBIA yPOBE€Hb TOYHOCTH. XPAaHEHHE MEHBIIErO KOJIMYECTBA 3HAYEHHH [aHHBIX B
NOUCKOBOW  Ta0JjuIe TMO3BOJIIET YMEHbUINTh O0BEM  HCHOJBb3YeMOW MaMsiTH  Ha
MAILIMHOYUTAEMOM HOCHUTEINE B YKa3aHHOM KOHTpOJUIEpE.

[0048] ITo mepe TOro, Kak 3aBUCHMOCTb MEXTy BHIOPAHHBIMH NMEPEMEHHBIMU CTAHOBHUTCS
Oosee NTMHEHHOW, TOYHOCTh JIMHEHHON MHTEPIIONSIUK Bo3pacTtaeT. TakuM oOpa3oM, JTHHEHHas
WHTEPNOJALMS  MacCOBOIO pacxoAa B CONOCTABJIEHUWH C KBAAPATHBIM KOPHEM U3
MOIU(PHUIIMPOBAHHON Pa3HOCTH AABJIEHUH B OTBEPCTHH MHKEKTOPA CIIOCOOCTBYET YMEHBIIEHHIO
WHTEPNOJALIMOHHON MOrPEIIHOCTH MO CPAaBHEHUIO C JIMHEHHON MHTEPHONSLUEH MacCOBOIO
pacxoja B COINOCTaBJIE€HWHM C JaBJI€HUEM B TOIUIMBHON pammne. llo sTtum npuunnam
MH/IEKCUPOBAaHNE WHXXEKTOPHOH KapThl IO KBAJPaTHOMY KOPHIO W3 MOAUDUIIUPOBAHHON
Pa3HOCTU JABJIEHUN BMECTO WHAEKCUPOBAHMUS TOJBKO IO [ABJEHHUIO B TOIUIMBHOM pamrie
MO3BOJISIET MOBBICUTb TOYHOCTb IPU OINPENENICHUU BBIXOJAHOM IEPEMEHHOM M1 3aIlycCKa
TOIUIMBHOTO MH)XEKTOpa (HarpuMep, BPEMEHHU 3aIlycka TOIUIMBHOTO MHXEKTOpPa). DTO, B CBOKO

o4epeab, CHMXKACT IOIpClIHOCTb BPEMCHU 3allyCka TOIUIMBHOIO HWHXXCKTOpA, TEM CaMbIM,



17

noBbImast 3pGEeKTUBHOCTh NOTPEOIICHHUS TOIUTUBA U CHIDKAs HEPAaBHOMEPHOCTD BBIOPOCOB.

[0049] KpomMe TOro, kak ONHWCAHO BbIIE, HHACKCUPOBAHME JAHHBIX O 3aIlyCKe
TOIUIMBHOTO MHXXEKTOPA TOJIKO IO AABJIEHHMIO B pamre (kak IokasaHo B Tabmuue 200 ans
TOTUTUBHBIX WHXEKTOPOB) WJIM TOJIBKO IO Pa3HULIE AABJICHUN B COMJIOBOM OTBEPCTUU MH)KEKTOpA
(Hampumep, MO NABJIEHHIO B TOIUIMBHOM pamie C y4eTOM ITMKOBOTO JIaBJICHHs B LIMJIMHAPE)
MOJKET MPUBECTH K OMIMOKAM TPHU pas3HbIX pabouMX YCIIOBHSX, HCIBITHIBAEMbIX JABHraTeIEM BO
Bpemsi ero padothl. [TOCKONIBKY YCIIOBUS AaBJIEHHS] BOKPYT COMJIOBOTO OTBEPCTHUSI MHKEKTOPA HA
aBUraTene (HarpuMep, BO BpeMsi padOThbI IBUTATEIIS) SBISIOTCS O0Jiee TMHAMHYHBIMU U OOBIYHO
OTJIMYAIOTCS OT YCJIOBHI NABJIEHUS BOKPYT TOTO K€ COIUIOBOIO OTBEPCTHS HA UCIBITATEIBHOM
CTEHIE, IO KOTOPBbIM CO3JAI0TCSI TUTIOBbIE MHXKEKTOPHBIE KapThl (Hanmpumep, kapta 300), Bpems
3amycKa MH)KEKTOPOB, ONpeaessieMoe Mo OObIMHOW TabsuIe, MPOUHAEKCUPOBAHHON TOJIBKO TI0
TABIIEHUIO B PaMIle, MOXET MPUBECTH K HETOUHOMY BPEMEHH 3aIyCKa WHXEKTOpPa MPHU TEKYIIHX
pabouux ycioBusix aBuUrareis. B pesymbrare xauecTBO pabOThI JBUTATENST MOXET CHH3HUTHCS.
Takum oOpa3om, BMECTO 3TOr0 JaHHbIE O TOIUIMBHBIX HWHXKEKTOPaX MOTYT OBITh
NPOMHAEKCHPOBAHBI IO MOAN(HULIMPOBAHHON PA3HOCTU JABJIEHUH B OTBEPCTHH HMHXKEKTOPA, MPH
5TOM MOAU(HUUUPOBAHHAS PA3HOCTh JAaBJIEHUH mpencTaBiseT coboil (QyHKIUMIO B BHIE
KBaJPaTHOTO KOPHS M3 PA3HOCTU MEXAY J[aBJICHUEM B paMmile U IHKOBBIM [aBJICHHEM B
LWJIMHAPE, NPUYEM ITUKOBOE MAaBJIEHHE B IMWJIMHIApPE NpeoOpa3oBaHO (HAIpUMep, MyTeM
YMHOXXEHHUS) C TIOMOIIBI (PYHKIIMM OT CKOPOCTHM JIBUIaTeNsl M PEXHUMa BIPBICKA, NPU STOM
pPa3sHOCTb  JaBJEHHWH CKOPPEKTHPOBaHAa C IIOMOLIBIO  IONMPAaBOYHOro  KoddduimeHra.
PaccmatpuBaemast GyHKUMS MOAU(PUIMPOBAHHON PAa3HOCTH NABJICHUI MO3BOJIET YYHUTHIBATH
WU3MEHEHUs JaBJICHUS MOJJa4M B TOIUIMBHOM pamIie, a TakyKe AaBJICHHs B LUJIUHIPE BUTATENS B
3aBHCUMOCTH OT peXHMa BIPBICKA, CKOPOCTH IBUTATENs, MPOJOJIKHTEIBHOCTH BIPBICKA,
KOJINYECTBA COBMECTHO HCIIOJNB3yEeMbIX TOIUIMBA M ra3a B LWIHHApE (HAMpUMEp, KOraa
JBUTATENb MPEACTABISIET COOON ABYXTOIUIMBHBINA JABHraTelb, B KOTOPOM CKUTAETCS THU3EIbHOE
TOTUTUBO ¥ BTOPUYHOE TOIUIUBO, TAKOE KAaK MPUPOAHBIH ra3) u T.II.

[0050] Eciu TouHee, BO Bpemsi paOOThI JNBHUTraTeNisi W3MEHEHHUsS PA3HBIX MapaMeTpOB
BIIPBICKA, TAKWE KAaK U3MEHEHMs B PEKMME BIIPBICKA, NABJICHUU B LWJIMHAPE, B MHOTOKPATHBIX
BIIPBICKaX (HampuMep, B OCHOBHOM U IIOCJIEAYIOIIMX BIIPBICKAX), B TMPOJOJLKUTEIBHOCTH
BIIPBICKA W/MJIM WMHTEPBaJax MEXKAY MHOTOKPATHBIMH BIIPBICKAMH, B JIOJI€ 3aMELIeHHs
(HarmpuMep, B KOJMYECTBE BIPBICKMBAEMOrO MPHUPOAHOrO rasa OT OOINero KOJUYECTBa
BIIPBICKMBAEMOT'0 Ta3a, BKJIIOYAs MPHUPOIHBIM ra3 M AW3EIbHOE TOIUIMBO) U B KOJWYECTBE
IU3EJIbHOTO TOTUIMBA MPUBOAT K M3MEHEHUSAM JaBJIEHHs BbILIE MO MOTOKY OT COIUIA HHXKEKTOpa

(HarpuMep, B OJHOM IPHMEPE PACCUUTHIBAETCS/ONPENENAeTCsl MO JABJICHUI0 B MHXXEKTOPHOM
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HAKOMUTENIE WJIM JABJICHUIO B paMIle) U AABJIEHUs HIKE IO MOTOKY OT COIUIa HHXKEKTOpa
(HarpuMep, pacCUMTBIBAETCSA/ONpeneNsercs MO MAaBJICHUI0 B OUiIMHApe). Takum obpaszom,
Pa3HOCTh JIaBJIEHUH B COIJIOBOM OTBEPCTUM MHXKEKTOpPa (HampuMep, pa3HULa MEXKAY NaBJICHUEM
B COIUJIE MHXXEKTOpPA BbIIIE IO MOTOKY M JIABJIEHUEM HIJKE IO NOTOKY), B Pe3yJbTaTe KOTOPOH
TOIUIMBHBIN MTOTOK MPOXOAUT 4Yepe3 COIUIO, 3aMEHSETCSl Ha YKa3aHHbIE U3MEHSIEMbIE MTapaMeTpPbl
BIIPBICKA.

[0051] Ha ®ur.4-9 npoummocTpupOBaHbl U3MEHEHUS] B JABJICHHUM BbILIE MO IMOTOKY OT
COIUIa MHXKEKTOpa (B OMHOM MpPUMEPE - JaBJIEHUE B WHXEKTOPHOM HAKOIUTEJE, KOTOPOE MOXKET
OBITH PACCUMUTAHO TIO NABJICHUIO B pamiie W/WJIM MPEACTaBlisseT cOOOH NaBjieHHe B pamIie) U B
JaBJIEHUH HIKE MO MOTOKY OT COIUIa MH)KEKTOpa (ZaBjeHHWE B LIWIMHAPE) 1O CPABHEHHIO C
JaHHBIMH JUISl WHXKEKTOPAa HA HCIIBITATEIbHOM CTEHAE (KOTOPBIE HMCIOJB3YIOTCS B OOBIUHBIX
MH)KEKTOPHBIX KapTax, TAKUX Kak kapta 300) u 111 pa3HbIX MapaMeTpoB BIIpbICKa. B wacTHOCTH,
Ha Kaxnod n3 Pur.4-9 ectb mepBblil rpaduk, HA KOTOPOM IO OCH y TOKA3aHO AABIICHHE B
WH)KEKTOPHOM HakomuTene (HampuMep, AaBJIEHHE B paMIie), a MO0 OCH X - YroJ IOBOPOTa
kojerBania B rpaaycax (CAD), u BTopoii rpaduk, Ha KOTOPOM IO OCH Y MOKA3aHO JABJICHHE B
UIMHAPE (KOTOpOe MPENCTaBIsAeT COO0H AaBIeHNe Ha BBITYCKE COTIA MHKEKTOPA), & IO OCH X -
yron CAD. Ha xaxnoil u3 ocefl X MOKa3aH PEXUM IMPOXOXKAECHHsI BEPXHEH MEpPTBONH TOYKHU
(TDC) B uumkie UMIMHAPA U AONOJHUTEIbHBIE PEXKUMBI, KOTOPBbIE MOTYT IPEACTABIATH COOOM
BpeMs1, KOI/1a BIPBICKMBAHUE TOIUIMBA YEPE3 UHKEKTOP HAYMHAETCsI, OCTAHABJIUBAETCS U T.II.
[0052] CHauana craenyer oOpatutbesi k @Dur4d, Ha KOTOpPOW TMOKa3aHO rpaduyeckoe
orobpakenue 400 ¢ mepbiM rpadukom 402 naBiaeHUS B MHKEKTOPHOM HAKOIUTENIE BO BpPEMsI
BIIPbICKA B WH)KEKTOPE HAa HCIMBITATEJIbHOM CTeHAe (HampuMmep, BO BPeMsl UCIBITAHUN Mepen
YCTAHOBKOW JUUIsl WCIOJB30OBAHUST B JABUrartene), BTOpbIM rpadukom 404 naBneHus B
WH)KEKTOPHOM HAKOITUTEJIE BO BPEMS BIPBICKA MTPH YCIOBUU YCTAHOBKHU B ABHTaTese (Harnpumep,
BO BpeMsi palOThI JBUTATENSI B YCJIOBUSX SKCIUTyarauuu), Tpetudl rpapuk 406 naBieHus Ha
BBIIIYCKE COIUIa BO BPEMs BIIPBICKA B MHXXEKTOPE HA HCIBITATEBHOM CTEHAE U YETBEPTHIN
rpadux 408 naBneHHsT Ha BBINYCKE COIUIA (TPENCTABJIEHHOTO Kak JaBlIEHWE B ILIMIMHIPE
IBUTATENs1) BO BPeMsl BIIPBICKA B CiIydae YCTaHOBKM B nsuratene. Ha serseprom rpaguxe 408
NOKa3aHo olliee AaBjeHHE B LMJIMHAPE HA NMPOTSDKEHHH BCETO ILUKJIA CTOPAHHsS, a HAa IATOM
rpadpuke 410 mokasaHO AaBIeHHE B LWJIMHAPE TOJNBKO NPHU CXXATUM BO BPEMs BIPHICKA Ha
NPOTsDKEHNH IuKIia cropanus. Ha nmsatom rpaguke 410 naBneHue B MIIMHIPE TOJBKO C YIETOM
C)KaTHs IOKa3aHOo Oe3 ydera BIWSHUS CTOPAHUS Ha JaBJIEHUE B LIMIMHAPE, IOCKOJIbKY CrOpaHHe
MOXET MPOUCXOAUTH CIyCTs HEKOTOPOE BpeMs IOcCie BIpbICka Torumba. Kak nokasaHo Ha

rpapukax 402 u 404, nelcTBUTENbHOE NaBJIEHHE B HH)KEKTOPHOM HAKOIHUTENE BO BpeMs
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BIPHICKA B MHXXEKTOPE, YCTAHOBJICHHOM B JIBUrATEJe, CHIDKAETCSl HAa OOJBINYIO BEJUYMHY, YeM
JaBJIeHUE B MH)KEKTOPHOM HAKOMNMTEJE BO BPEMsl BIPBbICKA B MHXKEKTOPE, YCTAHOBJIEHHOM Ha
ucneiTaTelbHOM cTeHae. Kpome Toro, kak nmoka3aHo Ha rpadukax 406, 408 u 410, naBieHue Ha
BBINYCKE COIUIa (HAmpuMep, AABJIEHHE B IIMJIMHAPE) OCTAETCS CPABHHUTENBHO IOCTOSIHHBIM Ha
UCTIBITATENbHOM CcTeHze (cM. rpaduk 406), HO B cilydae yCTAaHOBKU B ABuraresne (cM. rpaduku
408 u 410) Bo3pacraer Ha OOJBINYIO BEJHMYHHY, AOCTUTas MHKOBOIO 3HAYeHHs (ITHKOBOE
JaBJIeHHE B LWIMHAPE), U 3aTeM CHOBA CHIDKAETCS BO BpEMs BIPbICKAa B MHXekTope. [InkoBoe
nasnenue B wnHApe (PCP) Ha rpaduke 408 obo3HaueHo kak 412, a naBnenue PCP Ha rpaduke
410 mnoxazaHo kak 414. Iloka3zaHHble 3HaueHus pasineHus PCP 412 u 414 ssmsrorcs
3HAYUTENBHO Oo0Jiee BBICOKMUMHU IO CPABHEHUIO C YCTAHOBHMBIIUMCS JAaBJIEHHEM Ha BBIMYCKE
COIUIa, HAOJIFOJAeMOM Ha HCHBITATENIbHOM CTeHne. [IpomonKuTenbHOCT BIIpBICKa (Hampumep,
KOJINYECTBO BPEMEHH, B TEUEHHE KOTOPOro COIUIO HWHXKEKTOpa OTKPBITO, olecrednBast
BIIPBICKUBAHNE TOIUIMBA) I BIPBICKUBAHUS TOKa3aHa MEXIy BpeMeHeM tl u BpemeHeM t2 u
o003HaueHa KakK MPOJOJLKUTENBbHOCTRIO 416 Brpbicka. Takum obpaszom, Pur.4 WumrOCTpUpyeT
pasHULly MEXIy NaBJIE€HHEM B HHXXEKTOPHOM HAKOIIUTENE U JIaBJIEHHEM Ha BBIMYCKE COIIa B
cllyyae YCTAHOBKM B JBHUraTele M Ha WUCIHBbITaTeNbHOM cTeHae. Kak omnucaHo B JaHHOM
JIOKYMEHTEe, JIaHHble O 3amyCKe WHXKEKTOpa, COXPaHEHHble B WH)KEKTOPHOHW Talmmue,
COCTABJIEHHO!N MO JaHHBIM, MOJYYE€HHBIM Ha HCIBITATEIbHOM CTEHJE, MOTYT JaBaTb HETOUHOE
npencraBieHne o0 yCHOBUSIX palOThl, HAOMIOAAEMBIX B CJydyae YCTAHOBKH HHXKEKTOpa B
nsurarese. Takum oOpa3oM, MCHOJNIb30BAHKUE JAHHBIX O 3aMyCKe HMHXXEKTOPOB, MOJIYYEHHBbIX Ha
UCIIBITATENIbBHOM CTEHZE, 4YTOObI 3a7aTh KOMAaHAY JJsI PEXHMOB 3alyCka TOIUIMBHBIX
WH)KEKTOPOB, YCTAHOBJICHHBIX B JIBUTATENE, BO BpeMs palOThI IBUTATENS MOMKET MPHBECTH K
BIIPBICKY TAKOTO KOJHYECTBA TOILUIMBA, KOTOPOE OTIMYAETCS OT KOJHYECTBA, TpeOyemoro s
TEKYIUX YCIOBUH padOThI ABUraTeNsi, TEM CaMbIM, CHIDKas 3((EKTUBHOCTh padOThI ABUTATENS
¥ KOHTPOJIb BBIOPOCOB M3 HETO.

[0053] Ha @ur.5 usobpaskeno rpadudeckoe otodpaskenue S00, BKIFOYaroIIee mepBbiid rpaduk
502 nmaBneHusT B MH)KEKTOPHOM HAKOITUTENE BO BpEeMs IEPBOrO BIPHICKA BO BpeMs pabOTHI
IBUTATENs, KOrZla BpeMsl BIPBICKA sIBIsieTCs Oosee paHHUM, BTOpoi rpaduk 504 naBieHus B
MH)KEKTOPHOM HAKOIIMTENIE BO BPEMsI BTOPOTrO BIPBICKA BO BpeMsl paOOThI IBUTATENs, KOTJA
pPEKUM BIIPBICKA SBIISIETCSl Oojiee MO3OHUM (Hampumep, Oojee MO3JHHUM IO CPaBHEHHIO C
PEKMMOM NIEPBOTO BIIPBICKA W/HITH 110 CPABHEHUIO CO CTAHIAPTHBIM PEKUMOM BIPBICKA), TPETHUIH
rpapuk 506 nmaBieHUs B LWIMHAPE BO BPeMs MEPBOrO BIPBICKAa NpU Oojee paHHEM pEXHME,
4yeTBepThIi rpadux 508 BrOpOro BIpbicka Ipu Oojee Mo3gHeM pekuMe U nAThli rpaduk 510

AaBJICHUSA B HUWIHWHAPE TOJBKO C YUETOM CXaTHd BO BpEMs IMEPBOroO  BIIPBICKA.
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IIponoKUTENPHOCTE BIIPBICKA BO BpeMs IEPBOrO BIPbICKA NpU Oojee paHHEM peXHUMe
obOo3HaueHa kak 512 (Mexnay BpeMeHeM tl u BpemeHeM t3), a IPOAOIKUTEIBHOCTD BIIPHICKA BO
BpEMs1 BTOPOT'O BIIPbICKA MpH Ooiee Mo3aHeM pexxume o0o3HaueHa kak 514 (Mexny BpemeHeM t2
u BpemeHeMm t4). @opmbl (Hanpumep, amruiutyna) rpadukoB 502 wu 504 naBneHus B
WH)KEKTOPHOM HAKOIUTEJIe SIBJSIIOTCS MOXOOHBIMH, HO Ha nepBoM rpaduke 502 naBneHue B
WH)KEKTOPHOM HAKOIUTENIe HAYMHAET YMEHBIIAThCS paHblle, YeM Ha BTOPOM rpaduke 504,
BCJIencTBUE OoJiee paHHEro pekuma mepBoro Brpbicka. Kpome Toro, mukoBoe nasienue PCP
IUIA TAaBJICHUS B IIMJIMHIpPE BO BpeMs mepBoro Bmpbicka (rpadux 506), kotopoe Habmomaercs
cpazy mocye BepxHeil MmepTBoii Touku TDC, mpeBblllaeT U HACTYIMAET 1O MUKOBOTO JIABJICHUS
PCP B umnmuzape Bo Bpemsi Broporo Bhopbicka (rpaduk 508), kotopoe HabmromaeTcs Mexay
BepxHei MepTBOil Toukoit TDC u Bpemenem t3. Takum 00pa3oM, H3MEHEHHUS B PEKUME BITPBICKA
MHXXEKTOpa BJIMSIIOT Ha JaBJIEHUE BbIIIE U HUXKE MO MOTOKY OT COIUIa MUHXKEKTOpPa, TEM CaMbIM,
OKa3blBasi BJMSHUE HA pPAa3HHULY MaBJIEHHUH B COIUIOBOM OTBEPCTHH HWHXXeKTopa (U,
CJIEIOBATENIbHO, HAa IOTOK TOIUTMBA d4epe3 comio). Takum o0Opa3oM, Kak ONMHCAHO [ajee,
byHKIMA MOIU(PUIMPOBAHHONW PA3HOCTH IABJICHUH, UCTOJb3yeMasi B MHXKEKTOPHOH TalnuIe,
MOJKeT OBITh OCHOBAHA 110 MEHBIIIEH Mepe YaCTUYHO Ha PEKUME BIIPBICKA.

[0054] Ha ®ur.6 uzobpaxeno rpapuyeckoe orobpaxkenue 600, BKIIOUarOIee MepBBIi
rpadux 602 naBieHUs] B MH)KEKTOPHOM HAKOIUTEJIE BO BPEMs BIPbICKAa IpH paboTe ABUraTess,
BTOpOH rpaduk 604 naBneHus B LMIMHIPE BO BPeMsl BIPbICKA JIs OOJiee BHICOKOTO JIABJIEHUS B
MHApe (HarpuMep, Oojiee BBICOKOTO MMKOBOTO JIABJIEHHS B LIMJIMHApPE), TpeTuil rpadux 606
COOTBETCTBYIOLIETO JABJICHUS B IMJIMHAPE TOJBKO C Y4E€TOM CXaTusl JUis Oosiee BBICOKOTO
JaBJIEHUs] B LIMJIMHIpPE, YeTBEPThIi rpaduk 608 naBieHus B LIIMHIPE BO BpPeMsi BIPBICKA JJIs
Oosiee HM3KOrO JaBieHHMs B LWIMHApPE (Hampumep, Oojiee HU3KOTO MUKOBOTO JABJICHUS B
IMHAPE) U TsThId rpadguk 610 COOTBETCTBYIOINETO AaBJIEHUS B LIMUIMHAPE TOJBKO C YYETOM
ckatus Ui Oosiee HU3KOro AaBiieHHus B HMuiUHApe. [IpoqoKUTeIbHOCTD BIPhICKa 0003HAUEHA
Kak 612, mexxny BpemeneM t1 u Bpemenem t2. Ha rpadukax 604 u 608 nmukosoe nasnerue PCP B
o0oMX YCJOBUSX AaBIeHHs B ILMUIMHApe HaOmonaercst cpa3zy mnocie toukn TDC, HO umeroT
pa3Hble BENMUUHBL. Pa3Hble NaBIeHUs B HIJIMHAPAX MOTYT BIUATH HA OOLIYIO Pa3HUL IaBICHUN
B COIUIOBOM OTBEPCTUU HHXKEKTOPA M, CIEAOBATENBHO, HA IMOTOK TOIJIMBA 4epe3 comio. B
pe3yabTaTe, IMpH OXHOM W TOM JK€ BpPEMEHH 3alycka HHXEeKTopa (CM., Hampumep,
NPOIOJDKUTEIBHOCTD 612) TOIIMBA MOXKET BIPBICKMBATHCS B LMUJIMHAP B PA3HBIX KOJIWYECTBAX
13-32 Pa3HbIX Pa3HUI] B AABJIEHUH B COTUIE (BCJIEACTBHE PA3HOTO AABJIEHHS B LIMUIMHAPAX).

[0055] ®ur.7 uzoOpaxkaer rpaduueckoe otobOpaxkeHume 700, HaA KOTOpPOM IIOKa3aHa

pa3dHula B AABJICHUU B HWHXKCKTOPHOM HAKOIHUTECJIC U OABJICHUU B LUJIUHAPEC NPU €AMHUYIHOM



21

BIIPBICKE (HAampUMep, TOJbKO IPH OCHOBHOM BIIPBICKE) U MHOTOKPATHBIX BIIPBICKaX (T.€. MpH
HAJIMYUYM OCHOBHOTO BIpBbICKA C MOCIEAYIOIIUM BIpPbICKOM). B wactHOCTH, rpaduueckoe
oroOpakenne 700 BkmodaeT nepsbiii rpaduk 702 naBneHHs B MHXKEKTOPHOM HAKOIHUTENE BO
BpeMsI NEPBOrO BIPBICKA, BKJIIOYAIOLIErO TOJBKO €AWHUYHBIN BIIPBICK, BTOpOH rpadux 704
JABJIEHUST B WH)KEKTOPHOM HAKOIMUTEJNE BO BpPEMs BTOPOrO BIIPBHICKA, BKIKOYAOLIEro JABa
BIIpbICKa (OCHOBHOH BIPBICK M MOCJEAVIOIIMN BIPBICK), TpeTuil rpaduk 700 naBieHUs B
LWIMHAPE BO BpPEMsl MEPBOTO BIPBICKA C E€IUHUYHBIM BIPBICKOM, 4YeTBepThId rpaduk 708
JaBJIeHUs B LIWJIMHApPE BO BPEeMsI BTOPOTO BIPBICKA, BKJIIOYAIOIIErO JBa BIPBICKA, U MATHIH
rpadux 710 naBneHWsT B LMJIMHAPE TOJBKO C Y4YETOM C)KaTHsl IJIsl TIEPBOTO  BIPBICKA.
ITponomKUTENBHOCT BIPBICKA P €AMHUYHOM BIIPBICKE JJISl TIEPBOTO BIIPbICKA 0003HAYEHA KaK
712. TIpomgomKUTENTbHOCTh OCHOBHOTO BIPBICKA (HATPUMEp, MPOAOJIKUTEIEHOCTh OCHOBHOTO
BIIPBICKA) JUIsI BTOPOTO BIIPBICKAa 0003HaueHa Kak 714, a MpOAOIKUTENBbHOCTh MOCIEAYIOLIETO
BIIPBICKAa (HAmpUMep, MPOIOJDKUTENBHOCTh MOCJIEAYIOMIEro BIIPBICKA) Ui BTOPOTO BIIPBICKA
o0o3HaueHa kak 716. Bpems Mexxay OKOHYaHHEM MPOIOJLKUTENBHOCTH 714 OCHOBHOTO BITPBICKA
¥ Ha4YaJIOM NMPOJOJDKUTENBHOCTH 716 MoCHenyromero BOpbICKa Janee Ha3BaHO BPEMEHEM (MJIH
MPOAOJUKUTENIBHOCTBIO) TOCIEAYIOMEH 3anep:kku, kotopoe odo3HadeHo kak 718. Kpome Toro,
OCHOBHOM PEKMM OCHOBHOI'O BIIPBICKA NMPUXOAMTCS Ha BpeMs tl, a MOCIEAYIOIMH PEXKUM
NOCJIEYIOLIEro BIpbICKa mpuxoautcs Ha Bpems t3. Kak nokasano Ha rpadukax 702 u 704,
JaBJICHUE B HMH)KEKTOPHOM HAKOIUTENE SBJIAETCS aHAJOTMYHBIM JUJIsl OCHOBHBIX BIIPBICKOB B
ciydae OoOOMX BIIPBICKOB, OHAKO, KakK IOKa3aHO Ha rpaduke 704, mocienyromuil BIPBICK
NPUBOAUT K AOMOJHUTENBHOMY MPOBANY [NaBJIE€HUS OO JOCTHXKEHHUs YPOBHsSI OCEBOH JIMHUU
(BcrencTBHE MOCHEAYIOIIEro BIpbIcKa). Bo Bpems paboTsl ABUraTeIst JaBjieHUE B LMJIHHIAPE PU
onHoM Bhpbicke (rpaduk 706) m npu nByx BOpbickax (rpaduk 708) momoOHBI Apyr Apyry
(HarmpuMep, MMEIT OAMHAKOBOe mHKOBOoe aaBieHue PCP), omHako MOCHEAyOIHHA BIPBICK
NPUBOAUT K OOJIee MEIJICHHOMY CHIDKEHHIO JTAaBJICHUS B LIWJIMHAPE TOCHE MUKOBOTO TAaBJICHUS
PCP u k Oonee BpICOKOMY OOIIeMy NaBJISHHIO IMOC]IE OCHOBHOTO BIpBICKA. TakuMm 00paszom,
pasHble nepenanbl JABJIEHUsS B COIUIOBOM OTBEPCTUM HHXKEKTOPA TAKXKE SIBIISIIOTCS CIEICTBUEM
KOJINYECTBA BIIPBICKOB BO BPEMs BIPHICKOBOTO COOBITHS (HAIIPUMEp, BO BPEMs LIUKJIA CTOPaHUs
B LWIMHApE). B pesynbprare MOTOK TOIUIMBA Yepe3 COMIO HHXKEKTOPA MOXKET M3MEHSATHCS B
3aBUCHMOCTHU OT KOJINYECTBA BIIPBICKOB.

[0056] Kak mokazano Ha Pur.8, Ha MOTOK TOIUIMBA B COIIe W OOIIee KOJIUYECTBO
BIIPBICKMBAEMOIr'0 TOIUIMBA TAK)XKE MOXKET BJIUATH MPOMOJLKUTENBHOCTH OCHOBHOIO BIIPBICKA U
NOCJIEAYIOLIEr0 BOPbICKA Al COOBITHS OCHOBHOTO/TIOCNIEAYIOIIEro BHpbIcka. B wactHOCTH,

dur.8 wusobpaxaer rpaduueckoe orobpakenne 800, Bkirouvaromiee mnepsbiii rpapux 802
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JaBIIEHUs] B MHXKEKTOPHOM HakomuTene W Tpetuil rpaduk 806 naBieHus B LIIMHAPE IS
IIEPBOTO BIPBICKOBOTO COOBITHS, UMEIOLIEro Oosee KOPOTKHM OCHOBHOH BHpbIck 812 u Oonee
anuTenpHoe Bpemsi 816 3amepikku (IO CPaBHEHHIO CO BTOPBIM BIIPBICKOBBIM COOBITHEM,
onucanHbM painee). I'paduueckoe nocrpoenne 800 Takke BKIOUaeT BTOpod rpadux 804
JaBJICHUS] B MHXXEKTOPHOM HAKOINUTeNe M ueTBepThlid rpaduk 808 maBieHust B LWIMHAPE U
BTOPOTO BIIPBICKOBOTO COOBITUSI ¢ Oojiee IJIUTENbHBIM OCHOBHBIM BHpbICkOM 818 u Oonee
KOpPOTKUM BpeMeHeM 822 3aaepskku. Kak mocieayromuil BIPBICK AJisI NEPBOrO BIPBICKOBOTO
coObitust (00o3HaueH kak 814), Tak W MOCHENYIOIIUH BIOPBICK AJIST BTOPOTO BIIPBICKOBOTO
coObITHs1 (00603HaUeH kak 820) MPOUCXOAST MEXy BpeMeHeM t4 U BpeMeHeM t5, 0 OKOHYAHHIO
COOTBETCTBYIOIErO BpeMeHU 3aaepkku. I paduueckoe orobpakenue 800 Takke BKIHOYAET
nsThld rpaduk 812 maBieHUs] TOJBKO C YYETOM CXKATHS JJISI BTOPOTO BIIPBICKOBOTO COOBITHSL.
Kakx nokazano Ha ®ur.8, naBieHHe B WH)XEKTOPHOM HAKOMNMTENE OCTaeTCsl Ooyiee HU3KUM U
Me/JIEHHEe pacTaeT A0 OCEBOH JIMHUM I0CJI€ OCHOBHOIO BIPBICKA JJIsI BTOPOTO BIPBICKOBOTO
COOBITHSI, MIMEIOLIEero OoJiee NITUTENbHBIN OCHOBHOH BIpbIck 818 (rpaduk 804) mo cpaBHEHUIO €
NepBbIM BIPBICKOBBIM coObiTHeM (rpaduk 802). Kpome Toro, maBieHne B LIIMHAPE HEMHOTO
Oonplie MpU BTOPOM BOPBICKOBOM coObiTun (rpaduk 808), dem mpu mepBOM BIPHICKOBOM
coObrruu (rpaduk 800), mocine 3apepiieHust OCHOBHOTO BIpbicka 808 1jist BTOPOro BIPBICKOBOTO
coOprtus. TakuMm 00pa3oMm, NPOAOIKUTEIBHOCTh OCHOBHOTO BIIPBICKA M TTOCJIEAYIOLIErO
BIIPBICKA, & TAKXKE PEKUMBI 3THX BIPBICKOB, BKJIIOUAs BpeMsl 3al€p>KKH, BJIUSAIOT HA Pa3HHULLY
JABJICHUH B COIJIOBOM OTBEPCTHM HHXKEKTOpa. B pesynbraTte, maHHbIE MapaMeTpbl BIPBICKA
TaK»ke MOTYT BJIUSTh Ha MTOTOK TOIUIMBA Yepe3 COILIO BO BPEeMs BIIPBICKA MU paboTe ABUTATEIIsL.

[0057] Kak yka3aHO BbIllle, B HEKOTOPBIX BAapUAHTaX BBIMOJIHEHUS ABUTATENb MOXKET
NPEACTaBIIATh COOOH ABYXTOIUIMBHBIA JIBUTATENb, BBINOJHEHHBIH C BO3MOXXHOCTBIO BIIPBICKA
yepe3 TOIUIMBHYIO CHCTEMY, COAEPIKALIYI0 HHXXEKTOp, KaK JKHUAKOrO TOIUTMBAa (HAmpuMep,
IU3eJIbHOrO TOIUIMBA), TaK U Ta3000pa3HOro TOIUIMBAa (HAMpUMep, MPUPOAHOro rasa). Jlos
3aMeLIeHUsT ra3000pa3HbBIM TOIUIMBOM K 00mieMy oObeMy TOIUIMBA (HANpHUMeEp, OTHOLICHHE
KOJINYECTBA BIPBICKMBAEMOTrO MPHPOJHOIO Ta3a K 00IIeMy KOJHMYECTBY BIPBICKUBAEMOTIO rasa,
BKJIFOYAs TMPUPOIHBIA ra3 W AM3ENbHOE TOIUIMBO) MOKET PEryJHpOBaThCS BO BpPeMsl pabOThI
IABUTATEJNS, UCXONs U3 yCJoBUH paborel nBurarens. OpHako, Kak Moka3zaHo Ha ®Pur.9, mons
3aMELIeHNs] MOXKET BIUSTH HA MOTOK TOIUIMBA 4Yepe3 COIUIO MHIKEKTOpa M O0IIee KOJUYECTBO
TOIUIMBA (HAampUMep, AM3EIbHOrO TOIUIMBA), BIPBICKMBAEMOIrO B IWIIMHAP. B uactHOCTH, Ha
dur.9 m3obpaxeno rpadpudeckoe orodpakenue 900, Bkmouaromee nepsblii rpadpux 902
JaBJIEHUs] B MHXXEKTOPHOM HakomnuTene, BTOpo rpaduk 906 naBieHus B LMIMHAPE U TPETUH

rpa¢puk 908 naBneHUs B LMJIMHAPE TOJBKO C yYETOM CXKaTUSl IJIsl BIIPBICKOBOTO COOBITHS
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(Harpumep, COOBITHSI BIIPBICKA AU3EIBHOTO TOIUIMBA) BO BpeMsi pabOThl IBUTATENs C MEPBOM,
MeHbIIEeH noJel 3ameleHus (HanpuMmep, MpU HATUYUU TOJIBKO TU3ENIbHOTO TOIIMBA W/WIH C
OOJNBIINM KOJMYECTBOM JHU3€JIbHOTO TOIUIMBA IO CPAaBHEHUIO C Tra3o00pa3HbIM TOIUIUBOM).
I'paduueckoe oroOpaxenue 900 Taxke BKIOUYaeT uerBepThli rpaduxk 904 naBneHus: B
WHKEKTOPHOM Hakomurene, maThlid rpaduk 910 naBieHus B LWIMHApPE W IecTO rpadux 912
JaBJIEHUs] B LMJIHHIPE TOJBKO C YYETOM C)KAaTHsl JUIsl BIPBICKOBOTO COOBITHSI (Hampumep,
COOBITHSI BIPBICKA TU3EJIBHOrO TOIUIMBA) BO BpeMsl padOThI JBUTATesi CO BTOPOH, OOJbIIEH
JOJIel 3aMeIeHus (HarpuMep, MPU MEHBIIEM KOJIMYECTBE TU3EIbHOTO TOTLTHUBA 110 CPABHEHHUIO C
ra3oo0pasHbIM TOILIUBOM). [TpomomkuTenbHOCTE 914 BIPBICKOBOTO COOBITHS ¢ MEHbIIEH a0yei
3aMeLIeHUs SABJIseTCs Ooee IUIUTENbHON, YeM MPOJOJIKUTENBHOCTD 916 BIPBICKOBOTO COOBITHS
¢ OouplIeii noJel 3aMeIIeHus], TTOCKOJIbKY KOJMUECTBO AU3EbHOTO TOILUIMBA SBISIETCS OOIBIINM
IUTSL BIIPBICKOBOTO COOBITHSI ¢ MeHbINEH nosieidl 3amerneHus (M, CIeNOBAaTENIbHO, I BIIPBICKA
OoJBIIEr0 KOJUYECTBAa TOIUIMBA MoTpedyercst OoJblnee BpeMs 3amycka BIIpbIcKa). Beaencrsue
Oonpiiel mponOIBKUTENbHOCTH 914 BhpbIicka U OONBIIEr0 KOJMYECTBA TU3EIBHOTO TOILIHMBA,
BITPBICKUBAEMOT'O TIPU BIIPBICKOBOM COOBITUHM C MEPBON, MEHbINEH AOJIeH 3aMelLIeH s, 1aBJIeHNe
B MHXXEKTOPHOM HAaKONMTEJNE CHWKAETCS Ha OONbINy0 BEIMYMHY M B TeueHHe Ooee
IUIATENbHOTO Tepuona (Bpemsi t3 MpOXOXKAEeHMs, Kak Moka3aHo Ha rpaduke 902), mpuyem
JaBlieHHE B IIMJIMHIApE nMeeT Oonee BbIcOkoe nmukoBoe nasineHue PCP (rpadux 906), uem nns
BIIPBICKOBOTO COOBITHSI CO BTOpOH, Oonbluedl poned 3amemeHus. Takum oOpa3om, Aonis
3aMEIIEHUs] MOJXKET BJIMATb HA PAa3HUIy MAABJICHUNH B COILUIOBOM OTBEPCTUH HHXKEKTOPA W,
CJI€I0BATEbHO, HA MIOTOK TOIIMBA, MOCTYNAKO NI B IMJIMHAP ABUTATEIS.

[0058] PasHumia naBieHWii B COIUIOBOM OTBEPCTUM HHIXKEKTOPA MOXKET OBITh
Monu(pUIIMPOBaHA Ha OCHOBAHHMH 3aBUCUMOCTEH, OMMCAHHBIX BBIIIE CO CCbUlkamu Ha Dwur.4-9,
IUI y4eTa TapaMeTpoB BIPBICKA MPU PA3JIMYHBIX YCIOBHSX padoThl asuraress. B pesynbrare
o0ecriedyeHa BO3MOKHOCTh YMEHBIIUTD IOIPEITHOCTH B MOJIENIN TOIUIMBHOTO TIOTOKA, MPH 3TOM
I TeKymux pabodmx YCJIOBHH MOXeT ObITh ompenejeHo OoJjiee TOYHOE BpeMs 3aImycka
BIIPBICKA, MCIIOJNb3yEeMOE Ui 3alyCcKa TOIUIMBHBIX HMHXEKTOPOB. B pesynbraTe, B LIMIMHAPHI
IBUTATEIS] MOXKET OBITh BIPBICHYTO TpeOyeMoe KOJIMYECTBO TOIUNBA, U 3P PEKTUBHOCTH paboThI
JBUTATEJIST MOXKET OBITh IMOBBILICHA.

[0059] Ecnu BepHyThes kK Pur.3, Ha Hell m300paskeH MpHUMEP BTOPOW HHKEKTOPHOU
tabmuipl 302, KOTOpasi COAEPXKHUT IaHHBIE O 3aIlyCKe HH)KEKTOpPA, NMPOWHAEKCHPOBAHHBIE B
NaMSITH KOHTPOJUIEpa MO MOAM(HUIMPOBAHHON Pa3HOCTH JABJIEHUI B OTBEPCTHM MH)KEKTOpa. B
OHOM TNpuMepe MoAM(HUIMPOBAHHAs PAa3sHOCTb NABJIEHUH mHpencTaBisgeT coOoil (yHKIuIO,

COZIEP>KALIYI0 KBaJpPATHBIH KOPEHb U3 PA3HOCTH JABJIEHUI B COIIOBOM OTBEPCTUU MHXKEKTOPA,
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NpUYeM JaBJIEHHME Ha BBINYCKE OTBEPCTHS INpeodpa3zoBaHO KOI(D(UIIMEHTOM, COAEpIKaIINM
(YHKLMIO OT CKOPOCTH [BUTaTeNs W PEeXHMAa BIPBICKA, MPU 3TOM U3 YKA3aHHOM Pa3HOCTH
JIaBJIEHUH BBIYTEH MONPAaBOYHON koddduimeHt (Hanpumep, koppekuus). Kak onucano nanee,
Pa3HOCTb NABJICHUH B OTBEPCTUM MOXKET OBITH PACCUMTaHA HA OCHOBAHHM PA3HOCTH MEXKIY
JaBJICHHEM B pamie (HampuMmep, JaBJIEHHEM Ha BIYCKE OTBEPCTHs) U ITUKOBBIM JIaBJICHHEM B
mwmHape (PCP) (Hampumep, naBieHHEM Ha BBIMyCKe OTBEpCTHs). B onHOM npumepe naBieHue
PCP wmoxer mpencraBnsaTh COOOW IaBJieHHWE BO BpEMsl BIPBICKA TOIUIMBA. B HEKOTOpPBIX
IIpUMepax BOPBICK TOILUIMBA NPOUCXOAUT B mpeaenax 20 rpaaycoB OT BEpXHEH MEPTBON TOYKHU B
nukie asuratens. [1o cytu, naBneHue 3aXuUranvsi B UWIMHAPE MIPU BIPBHICKE TOIUIMBA B LIVUIMHIP
IBUTATENS] MOXKET MPECTABIIATh COOOH MHKOBOE NABJICHHE 3a)KMTaHWs B LWIMHApPE. B npyrom
npuUMepe MUKOBOE MABIEHHE B IIMJIMHIPE MOXKET MPEICTaBISTh COOOH MHKOBOE MaBIICHHE,
HaOo/laeMoe TONBKO TpH  CXKaTUU. MonupuuupoBaHHAs Pa3HOCTh JAABICHHHA MOXKET
NPEACTABIATH COOOH OmpeneNeHHOe 3HAUEHHE, KOTOPOe HEMPEPhIBHO OOHOBISETCS, UCXONS U3
ycioBuid paboTel auraress. Hanpumep, MonudunpoBanHas pa3HOCTb AABJICHHHA MOXET ObITh
OlpeneNieHa Ha OCHOBAHMHU TEKYIIMX W3MEPEHHBIX WM PACCYMTAHHBIX pabovMx MapaMeTpoB
IBUTATEIsI, KaK MOIPOOHO OMKCAHO Jajiee.

[0060] Bropast umxkekrtopHas Tabmuna 302 MoxkeT OBITh CreHepUpOBaHA W/ WU
COXpaHeHa B MaMATH KOHTPOJUIEpA MyTeM NpeoOpa3oBaHMsI epBO MHKEKTOPHOH Tabmnuiel 300
no (¢yHKUMH MOAM(ULUMPOBAHHON pa3HOCTH naBieHWd. B ogHoM mnpumepe QyHKIUS
MOAMGDUILIPOBAHHON PA3HOCTH AABJIEHUI COAEPIKUT ANMIPOKCUMALIMIO KBAJAPATHBIM KOPHEM U3
Pa3sHOCTH MAABJIEHUS B pamIle W IMHUKOBOTO JAaBJICHHUsS B IMIIMHApPE, (YHKIUH OT CKOPOCTH
JBUTATENI M PEKHUMa BIPBICKA U MOMPAaBOYHOro kod(dduumenra. B uactHOCTH, B OZHOM
npuMepe (GyHKUIUS MOAM(PUIIMPOBAHHON PA3HOCTH JNABJICHMH MOXET ObITh OIpeneNeHa o

cnenyrolinei popmyJie:

MP = \[RP — PCP » fl(eng speed, inj timing)} — f2(x) ’ (VpasHenue 1),

rne RP - naBneHune B TOIUIMBHOW pamIiie, M3MEPEHHOE W/WJIM PACCUMTAHHOE HAa OCHOBAaHUHU
BBIXOJJHOI'O CHUTHaja AaTYMKAa AABJIEHUs, PACIHOJOKEHHONO B TOIJIMBHOM pamie TOIUIMBHOU
cucrembl (Hampumep, natunka 130, nmokazanHoro Ha Pwur.1l). Kak ommcaHO BhIIe, yKa3aHHOE
nasneHne RP MoxkeT ObITh TaKUM k€ MIIM NMOAOOHBIM JABICHHUIO B WH)XEKTOPHOM HAKOIHTEIE,
nokaszaHHOM Ha ®ur.4-9. RP npencrasisier co0oil naBlieHHE HAa BIYCKE COIJIOBOTO OTBEPCTHSI
TOTUTUBHOTO MH)KEKTOpPA € JTFOOBIMU JONOJHHUTENbHBIMU MAICHUSIMH JaBJIEHUS] MKy COTUIOBBIM
OTBEPCTHEM U TOMAIOIIUM CPEICTBOM HHXKEKTOpa (Hampumep, B TOIUIMBHOW pamrie),

YUUTBIBAEMBIMH B 3HAYEHUSX B MH)KEKTOPHOH TaOnuue. Bropoit unen YpasHenus 1, koTopsrit



25

comepxut koddpdunuent wim fl, npeobpazoBan mnukoBbIM nAaBieHueM B unuiuHape (PCP),
KOTOPOE MOXKET ObITh CMOAETHUPOBAHO B OAHOM NIPUMEPE MPH JOMYLIEHUH, YTO TOIJIMBO OOBIYHO
BIIPBICKUBAIOT NMPHOJIM3UTENBHO TOTA ke (HAIpUMep, MPU CXO0XKEM YIJie TOBOPOTA KOJIEHYATOro
Basa), koraa HaOmonaercs nasiaenue PCP Ha nBuratene (kak mokasaHo Ha @ur.4-9). JlaBieHue
PCP moxer ObITh CMOAENIMPOBAHO HAa OCHOBAHUHM AOMOJHHUTEIbHBIX pPabOYMX HMapameTpoB
JBUTATENIs, BKIFOYAs OJHO WM 0oJjiee U3 MEepevrCIEHHOrO. JaBJIeHHEe BO BIYCKHOM maTtpyoke,
CKOPOCTb JIBUraTessi, OTHOCUTEIBHOE COAEpPKaHHME TMOCTYNAKIIEr0 KHUCIOPONa, PEKUM
OCHOBHOT'O BIIPBICKA, TEMIIEpaTypa BO BIYCKHOM MaTpyOKe, MaccoBas A0S Ta3a B LIMJIHHIPE
(m1st IBYXTOIIMBHOIO ABUTATENsl) W/WJIM JaBJeHHE B TOIUIMBHOW pamme. B omHOM mpumepe
nasienne PCP wmoxer ObITh CMOJENUPOBAHO HAa OCHOBAHWH M3MEPEHHOIO IaBJIEHUS BO
BIlYCKHOM TMaTpyOKe, CKOPOCTH MABHUraTelNs, OTHOCHUTENIbHOTO COIEPIKAHUS MOCTYIAIOIIEro
KHCJIOPOAA, PEKUMa OCHOBHOT'O BIIPBICKA U AABJICHUS B TOIUIMBHOW pamiie. Bo BTopoM npumepe,
OTHOCSAILIEMCSI K MHOTOTOIUIMBHOMY JBUTATENO, AaBieHrne PCP MoxeT ObITh CMOAETUPOBAHO HA
OCHOBAHWH JABIIEHHSI BO BITyCKHOM MaTpyOKe, CKOPOCTH JBUTATENS, TEMIIEPATYPBI BO BITyCKHOM
naTpyOKe, MacCOBOI JOJH ra3a B UMIHHAPE (MI/X0), peskiMa OCHOBHOTO BIPBICKA U JABJICHHSI
B ToruuBHOUW pammne. JlaBnenune PCP moker mpencraBisite coOOH NaBieHHE Ha BBIMYCKE
comoBoro oreepctusi uHxkekropa. PCP B YpaBHeHuu | [ONOJHUTENBHO CKOPPEKTHUPOBAHO
ko3¢ uumentTom f1, KOTOPBII 3aBUCUT OT CKOPOCTH JIBUraTeNsl U PEKMMA BIPbICKA AU3EIBHOTO
TOIJIMBA, TOCKOJBKY 3TH pabouue mapameTpbl JBUTATEIss MOXKHO JOMOJHUTENBHO YTOYHSTH,
KOTZla Ha KpPUBOW JaBleHMs B LIUIMHAPE (HA OCHOBAaHMM YIJIa IOBOPOTA KOJICHBAJIA)
HaOmmonaeTcst BIpbICK TorumBa. Unen f1 npenHasHaveH 1J1si KOPPEKTUPOBKU JABJICHUS] HUXKE 110
MIOTOKY OT COMIOBOTrO oTBepcTHs. UneH f2 Moxer nmpeacTaBisiTb COOON MOCTOSIHHYIO BETUYUHY
wi QYHKUIUIO OT OJHOrO Win Oojiee MPyrux mapaMeTpoB (Kak MOAPOOHO OMUCAHO Hajee) |
NpeAHa3HaYeH UIi KOPPEKTHPOBKH IMEPEnafoB AABICHHS B LIWIMHAPE (U1 KOPPEKTHPOBKH
JaBJIEHHUs] HID)KE MO MOTOKY OT YKAa3aHHOTO OTBEPCTHsA) U (PaKTUYECKOW pasHHLBI B PaMITABOM
HAKOIUTENIe Ha CTeHAe (HampuMmep, JaHHBIX HCIBITAHWN) B COMOCTaBJICHHU C YCTAHOBKOW Ha
aBUratene (Ui KOPPEKTUPOBKH JABJICHUS BBIIIE N0 TIOTOKY OT YKa3aHHOTO OTBEPCTHS).

[0061] B onHOM BapuaHTE BBITIOJHEHUS JBUTATEIb BBIMOJHEH C BO3MOKHOCTBIO PabOThI
C MO MEHbLIEH Mepe OJHHM OCHOBHBIM BIPBHICKOM 3a IHMKJI LWIMHApA (Hampumep, 3a LUK
CropaHusi B LWIMHApE). JlBUrarenp Takke BBIIOJHEH C BO3MOXHOCTBIO pPa0OTBHI TpH
o0ecrieyeHn MHOTOKPATHBIX BIPBICKOB B OJHOM M TOM XK€ LMJIUHIpPE, HApUMep, OCHOBHOTO
BIIPBICKA M TIOCIIEAYIOINEro BIIPbICKA (Kak MOka3aHo B mpumepax Ha Pur.7 u 8). B manHom
BApUAHTE BBINOJIHEHUS] ypaBHEHHE MOAU(PHUIMPOBAHHOIO JABJIEHUs COTJIACHO YpaBHEHHIO |

MOJKeT OBITh NpeoOpa3oBaHO B Buie YpaBHEHHUs 2 (JUIsI OCHOBHOTO BIpbICKA) M YpaBHEHUS 3
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(I[J'IH MOCJICAYIOIICTO BIIPbICKA U JIHOOBIX AOMOJIHUTECIIbHBIX BIIPBICKOB, BBIMIOJIHACMBIX IIOCJIC

MEPBOr0, OCHOBHOT'O BIIPBICKA):

MPain = JRP — PCP = f1(eng speed, main timing) — f2()

(YpaBHenue 2),

MPByost = J{RP +MD =+ C1+PD =2} — PCP = fl(eng speed, pos timing) — f2()

(YpaBHenue 3).

[0062] B VYpaBHeHuu 2 1jisi OCHOBHOTO BIIPBICKA KHAKOTO (HampuMep, AM3EIbHOIO)
torunBa nasnenue PCP npencrasisier coboii napnenue PCP st mogHOro nukiia muiuHapa (He
TOJIbKO BO BpPEMsl CXKaTHs), NPH 3TOM MHOXHUTeNdb BO BTOpoM wieHe (wieH PCP) smisercs
¢ynkuumeii (f1) ot ckopocTu ABUraTeNss H KOMaHAHO-33/1aBAEMOT0 PEKHMa OCHOBHOTO BITPBICKA
au3eNnpHOro Torea. KoMaHIHO-3a1aBaeMblil pesKUM OCHOBHOT'O BIPBICKA TU3EJIbHOTO TOTUTNBA
MOJKET TIPENCTAaBJATh COOOW BpeMs WM Yrojl MOBOPOTA KOJIGHBAJA B LHKIE LWIMHAPA,
COOTBETCTBYIOLIME HA4ally OCHOBHOT'O BIPbICKA IU3EIbHOTO TOIUIMBA (HANpUMeEp, Yroi
MOBOPOTa KOJICHBAJIA MEpeN BEPXHEH MEpPTBONM TOYKOW, NPU KOTOPOM IPOUCXOOUT 3aIyCK
MH)KEKTOpA UL €r0 OTKPBIBAHMS U BIPBICKUBAHUS TU3EIBHOTO TOIIMBA B LHIUHIADP). B onHOM
BapUaHTE BBIMOJHEHUs] MHOXUTeNb fl1 (CKOpOCTb ABHUraTesnsi, OCHOBHOW PEXHM) MOXET OBITh
ONpeNielleH Ha OCHOBAHMM TIOMCKOBOM TaONHUIbl, COXPAHEHHOW B TaMATH KOHTpOJJIepa
nsurarens. Hampumep, mouckoBasi Tabiuna MOXET COAEpKaTbh 3HAYEHHE TEeKyllueld CKOPOCTH
JABUraTeNsi U PEKUM OCHOBHOTO BIPBICKA JUIsl BIPBICKA JU3€JIbHOIO TOIUIMBA B BHUJE BBOJIHBIX
JaHHBIX M MHOXUTenb fl B BUme BBIXOAHBIX AaHHBIX. KoppekimonHoe 3HaueHue {2
NpEeACTaBIsieT COOOW IMOCTOSTHHOE 3HAYEHHE, KOTOPOe MOMKET HCIOJb30BaThCS IS
KOPPEKTHPOBKH TEPENajoB MAABJICHHS B LWIMHAPE W (PaKTHYECKOH pa3HUIBI HABJICHUH B
paMIiaBOM HAKONHTEJE Ha CTEHNE B COMOCTABJICHWH C BAapPUAHTOM YCTAHOBKH Ha JBHUTaTElIE.
Takum 0Opa3oMm, KOPPEKLHMOHHOE 3HaueHne f2 MokeT ObITh NMpenBapHUTENIBHO ONPENENIeHO H
COXPAHEHO B MaMSATH KOHTPOJLIEPA.

[0063] B YpaBHeHuu 3, OTHOCSIIEMCS K MOCIEAYIOIEMY BIPBICKY KUAKOTO (HampuMmep,
IU3EJIbHOTO) TOIUIMBA, MHOXKUTENh BO BTOPOM WiEHE MpencTtaBiser codoil ¢yHkmumio fl or
CKOPOCTH IBHUTaTeNss W KOMaHAHO-33J1aBa€MOr0 Hadalla PekKuMa MOCIEOYIOIEro BIPBICKA
au3enpHOro TorumBa. KoMaHAHO-3afaBaeMOe Havyajo peXuMa MOCIEeNYIOIEro BIIPBICKA
IU3EJIbHOTO TOIIJIMBA MOKET MPEACTABISATh COOOH BPEMsI WIIM yToJl TIOBOPOTA KOJIEHBAJIA B LINKJIE
LIJINHAPA, KOTOPBIM COOTBETCTBYET HAYaJO YKA3aHHOTO TOCJIEAYIOINEro BIPBICKA (Hampumep,

yroJl MOBOPOTA KOJIEHBAJIA NEPEA BEPXHEU MEPTBOM TOUYKOH, IIPU KOTOPOM MPOUCXOAUT 3aIyCK
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WHXKEKTOpA JIsl €ro OTKPBbIBAHWs WM BIPBICKMBAHUS AU3EJIbHOTO TOIUIMBA B LMJIMHAP IJs
NOCJIenyIoLero Brpeicka). B ogHoM BapuaHte BbINOJHEeHUs MHOXxutenb fl  (ckopocTh
ABUraTelNs, IMOCIEeNYIOIUNA pPeKUM) MOXKeT ObIThb OINpeneNeH 10 IOHCKOBOH Talimue,
COXpPAHEHHOH B MaMsTH KOHTpoJulepa nBurartens. Hampumep, moumckoBas Tabiaunma MOXKET
COZEP>KaThb 3HAYEHMs TEKyLIel CKOPOCTU ABUIaTeNsl M peXUMa MOCIEAYIOINEro BIPBICKA IS
BIIPBICKA JU3€JBHOTO TOIUIMBA B KA4eCTBE BXOJIHBIX JAaHHBIX MU MHOXUTeNnb fl B KauecTBe
BBIXOAHBIX JNaHHbIX. KoppekunoHHoe 3HaueHue f2 wMoxker OBITH TakuM Ke, Kak W
KOPPEKIIMOHHOE 3HAa4YeHUe B Y paBHEHUHU 2, Kak onucaHo Beie. Kpome Toro, B YpaBHeHuu 3
MOIU(HUIMPOBAHHAST PA3HOCTb MAABJIEHUH U MOCIENYIOIEro BIpPbICKA NPeoOpa3oBbIBAET
nericrBuTenpHOe napneHne RP B pamme ans ydera HaOmrOgaeMoro yMEHbBLIEHHs TAaBJICHUS B
TOTUTUBHON pamrie (HarmpuMep, OaBJICeHHWE MOAa4vd) Ha OCHOBAHHHM TOTO, KaK AOJNrO JUIHTCS
NOCJIENHUI OCHOBHOH BIPBICK (HA3bIBAEMBII B JAHHOM OIMCAHWU KaK CMaJ JAaBJIEHUs), U Kak
JOJITO 3a7aBajach KOMaHJa AJI1 Hadaja MOCIEAYIOLIEro BIPBICKA MOCJIE€ OCHOBHOIO BIIPBICKA
(Ha3pIBaeMast B JAHHOM JIOKYMEHTE KaK BOCCTAHOBJICHHE NABJICHUS WM BPEMsI 331€PIKKH Tepes
MOCJIEAYIOLINM BIIPBICKOM). Takum 0Opa3om, B IEPBOM HJIEHE PACCUUTHIBAETCS, KAKUM SIBIISIETCS
(akTHUeCKOE NaBJIEHHE B pamIle B Haudaje IMOCIENYIOINEro BIIPBICKA, MOCKOJIbKY HadajbHbIE
YCJIOBHUsI MOCJIEAYIOLUX BIPBICKOB 3aBUCAT OT TOro, Kak MHOIO TOIUIMBA H3PACXOAOBAHO
HAKOIIUTENIEM BO BpeMsl IPEABIAYIEro OCHOBHOTO BIpbicka. TakuM oOpa3om, B YpaBHEHHH 3 B
IIEpBOM HJIEHE 3TOr0 ypaBHEHMs K JaBieHuto RP B pamre npubOaBieHa NMpOAOIIKUTENBHOCTD
OCHOBHOT'O BIIPBICKa, 0003HaueHHast kak MD, koropas ymMHOXkeHa Ha nepByro kKoHcTanty Cl, u
npubaBIEeHO BpeMsl 3aIepKKU Mepe] MOCIEAYIOIIUM BIPBICKOM (HAmpUMep, BpeMs MEKAY
OKOHYAaHHEM MPOAOJKUTEIBHOCTH OCHOBHOTO BIPBICKA W HAYaJOM IMOCJEAYIOIIEro BIPBICKA),
YMHOK€HHOe Ha BTOpyro KoHcTtanty C2. Ilepsas xoncranta Cl mpenHasHaueHa A pacueTa
TOr0, HACKOJIBKO yIaJIO JAaBJEHUE Ha BITyCKE BO BPEMsI OCHOBHOI'O BIIPBICKA, a BTOpasi KOHCTAHTA
C2 npennHasHaueHa [Jisl pacueTa TOrO, HACKOJbKO BOCCTAHOBMJIOCH IaBJICHHE Ha BIIyCKE BO
BpeMsl 3a1€PKKHU MEKY OCHOBHBIM U MOCJIEAYIOLIUM BIPBICKAMU.

[0064] Eciu nBurarenr BBIOMHSET Oojiee OBYX BIPBICKOB 32 OAWH ILUKJ LIWJIHHIPA,
VYpaBHeHHe 3 MOXXHO HMCHOJIB30BaThb I BCEX MOCIENYIOIUX BIPBICKOB, YYUTBIBAsI BpEMs
MOCJIEAYIOLIEr0 PEKUMA IS TEKYLIErO MOCIEAYOLIEro BIPBICKA.

[0065] B npyrom BapuaHTe BBINOJHEHUS BUTATENb MOXKET MPEACTABISATh COOOH
MHOTOTOIUIMBHBIM JBUIaTelb, BBINOJHEHHBIH C BO3MOXKHOCTBIO COKMIAaHMsI MO MEHbLIEH Mepe
IBYX BHUAOB TOIUIMBA, B TOM YHCIE JXHAKOrO TOIUIMBA (HampuMmep, AM3ENbHOrO TOIUINBA) U
ra3oobpasHOro TOIIMBA (HAmpuMep, NPUPOAHOro ras3a). JluzenpbHOE TOIUIMBO MOXKET

BIIPBICKMBATBCS] YE€PE3 HUHKEKTOP, MJISl YEro HCIHONBb3YKOT YPABHEHUS U MHXKEKTOPHBIE KapThl,
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OINUCAaHHBbIE B JAHHOM JIOKYMEHTE, a ra3000pa3HO€ TOIUIMBO MOXKET BIIPBICKUBATHCS uepe3
APYTroi MHXKEKTOP MJIM Fa30BIYCKHOH kianaH. Kak onucaHo Bbllie, BO BpeMsi padOThI ABUIATENs
nons 3amenteHus (SR) razoo0pa3HbIM TOIUIMBOM K OOIIEMY KOJMYECTBY TOIUIMBAa (CKUAKOe +
razoo0pa3Hoe TOIIMBO) MOXKET PEeryJHpOBaThCS HA OCHOBAHUM YCJIOBHH paboThl nBurareis. B
HEKOTOPbIX BapPHAHTAX BBIIOJHEHUS MOXET HCIOJIb30BaThCS MAKCHUMAJIbHO BO3MOXKHOE
KOJINYECTBO ra3000pa3HOro TOIUIMBA, PU 3TOM obecnieunBast 3ppekTuBHYO paboTy JBHraTelsl.
ITpu apyrux ycioBusix pabOThI IBUraTeNisi MOXKET BIPBICKMBATHCS TOJBKO IH3EbHOE TOILIUBO
(6e3 wWcmonb30OBaHMS ra3000pa3HOro TOMUIMBA). B HaHHOM  BapwaHTE  BBIMOJTHEHHUS
MHOTOTOIUIMBHOTO (HAMPHMEp, ABYXTOILIMBHOIO) JABHraTess ypaBHEHHE MOTU(HLHPOBAHHOTO
JaBJIEHHs, OCHOBaHHOE Ha YpaBHeHHHU 1, Moxer ObITh mpeoOpa3oBaHO B YpaBHeHue 4 (mus
OCHOBHOTI'O BIPBICKA, KOTOPBII MOJKET MPEACTaBIATh COOOI BIPBICK TONBKO JKUIKOTO TOIJIMBA B

[UKJIE LIUJTUHIPA):

MPainpr =+ RP — PCPgy = fl(eng speed, diesel timing) — F2(£60, CDQ) (Vpasuenue

4).

[0066] B BeumenpusenenHom ypaBHeHuun PCPco mpencraensier coOol IOMONHEHHE
BBIILIEYKA3aHHOIO cMojenupoBaHHoro aasjieHus PCP tonbko npu cxatuu. B ogHOM BapuaHTte
BbINOJIHEeHUs1 Moaenb PCP MoskeT copepskaTh 4i€H ¢ y4eTOM TOJIBKO CXKaTHsl B JOMOJHEHUE K
CYMMHUPYIOILEMY YJIEHY IJIsl Cyd4asi, KOrga CrOpaHue MPUBOAUT K yBenudeHuro nasieHus PCP
Oosble YjieHa C yU4eTOM TOJIBKO CKaTusl (HampuMep, AaBJeHNe B LIMJIMHIPE TOJIBKO MPH CXKATUH
MOXET ObITh CMOZETMPOBAHO OTNENIBHO HA OCHOBAHHMHM JIOTIOJHUTEIBHOTO IABJIEHHsI CTOPAHUS B
wwmHape). Takum oOpasom, naeneHne PCPco MoOkeT ObITh MONYyYEHO M3 4iIeHA C y4eTOM
TOJNBKO CxaTusi cMmozenuposaHHoro paasineHuss PCP. Kak omnmcaHo Bblie CO CCBUIKONW Ha
VYpasnaenue 2, uieH PCP koppektupyror ¢ nomombto pyHkuuu f1 OT CKOpPOCTH OBUTATENS U
peskrMa (OCHOBHOTO) BIIPBICKA AU3eIbHOrO TorumBa. Kak oObsicHsieTcs: Bbie, wieH f1 mMoxer
OBITH OMNpeneNeH MO MOWUCKOBOH TabiHIle, COXPAHEHHOW B MaMSATH KOHTPOJUIEPA, HCIOJB3Ys
CKOPOCTb JABHUraTelsi U KOMAaHAHO-3a7aBacMblii pEXUM BIPHICKA JU3EJIBHOIO TOIIMBA
(HampuMep, yroj TOBOpOTa KoJieHBaja B rpamycax no Ttoukn TDC) B kadecTBe BXOMHBIX
nansbx. [TonpaBouHoe 3HaueHHe f2 He SIBJIAETCS MOCTOSIHHBIM 3HAYEHHEM B YpaBHEHHH 4 U
SBJISIETCS  (PYHKIIMEW KOMaHAHO-337aBaeMOro KOJHM4YecTBa ra3oodpasHoro TtormmnBa, CGQ,
(HampuMmep, B MI/XOI) M KOMAaHIHO-33J]aBA€MOT0O KOJIM4eCTBa Au3eiapHOro tormmea, CDQ,
(Hampumep, B MM/xom). B OIHOM BapHaHTE BBHIOJTHEHHS BO BpeMs DabOThI JBHIaTeNs
KOPPEeKLMOHHbIN ujieH f2 MoxkeT ObITh HaleH NOCPEACTBOM KOHTPOJUIEPa B ITOMCKOBOH

Tabnuie, XpaHsIencss B maMsITH KOHTpoJuiepa, ucnoib3ys 3Hauenus CGQ u CDQ B kauectse
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BXOAHBIX JaHHbIX. UneH f2 mpenHasHaveH 111 KOPPEKTUPOBKM PAa3HULIBI 3HAYEHUI BBILIE U
HIDKE IO TIOTOKY IO MOTOKY OT COIUIOBOIO OTBEPCTHUs I CTEHA U JJIs1 BAPUAHTA YCTAHOBKH Ha
ABUratese. Bplilie Mo MOTOKY BJIMSHHUE 3aKJIKOYAeTCsl B TOM, YTO BBICOKAsl OJI 3aMEILECHUs
MIPUBOAUT K CHHDKEHUIO KOJIMYECTBA AU3€EJIbHOIO TOIUIMBA U, KaK CJIEACTBUE, K MEHBIIHUM CIaaaM
JIABJICHUS, BBI3bIBAEMBbIM HAKOIUTEJNIEM, IO CPaBHEHMIO C JAHHBIMU JJIsl WHXKEKTOPOB Ha
UCIIBITATENILHOM CTeHAe. Huke mo mOTOKy BAMSIHHME 3aK/II0OYAaeTcsl B TOM, YTO pa3Hble JIOJIH
3aMeLIeHUs] Ta30M (HampuMmep, MpH KOMOMHALMHM PAa3HOTO KOJMYECTBA Ta3a W/WIIN JAU3EIIbHOTO
TOIUTMBA) OKA3bIBAIOT BIIMSHHE HA TMapaMeTpbl CroOpaHusl U CKOPOCTb OTBOJA TeIJia TMpHU
ONpENENEHHOM yIje NMOBOpoTa koseHsasna. Hanpumep, napamerpel JaBieHHs B LIMJIUHAPE MPU
JABYXTOIJIMBHOM CrOpPaHUU MOTYT OTJIMYATbCs OT MapaMeTpOB HABJEHUs B LUJIUHApPE IpU
CrOpaHUM TOJIbKO IHU3EJIBHOTO TOIUIMBA. TakuM o0pa3oM, HaBJIEHHE HUXKE IO IOTOKY OT
OTBEPCTUSl TOJDKHO OBITh CKOMIIEHCHPOBAHO COOTBETCTBYIOIIMM 00pa3oM, Kak IIOKa3aHO B
VYpaBueHnun 4. B HEKOTOPBIX BapuaHTaxX BBIMOJHEHUs wieH f2 B YpaBHeHUs X 2 U 3 MOXKeT OBbITh
HE IMOCTOSTHHBIM 3Ha4eHHEM, a PYHKLHEH OT KOJMYECTBA AU3EIbHOIO TOIUINBA.

[0067] Ecniu BepHyThcsa Kk @ur.3, Ha HEW 3HAUYEHUs AABJEHHS B TOIUIMBHOW pamIle,
yKa3aHHbIE B 1epBoii cTpoke 304 mepBoil nHxkekTopHO# Tabmuis! 300, MOTYT OBITH BBEJEHBI B
$yHKIMIO MOAM(UIIMPOBAHHON PAa3HOCTH JaBieHUil (Hampumep, B OAHO U3 YpaBHEHUH -4,
NPEACTABICHHBIX BBIIIE) JUIsI ONpeneseHuss Habopa 3HA4YeHUH MOIU(HUIMPOBAHHONW pPa3HOCTU
JaBleHUH. YKa3aHHbIE 3HAYEHUS, KOTOPbIE MOTYT IMPENCTAaBIATh COOON BBIXOIHBIE 3HAYEHUS
omHoro u3 YpasHeHui 1-4, ykasanbl B iepBoii crpoke 310 Bropoii nHxekTopHOM Tabiuier 302.
ITo cytu, nepsas ctpoka 310 comepkur HaOOp 3Ha4YeHWUH MOAM(HULIMPOBAHHON PA3HOCTH
JaBJIEHW, COOTBETCTBYIOIIMI HAOOPY 3HAYEHHWI NMaBJIEHHUS B TOIUIMBHOW pamme. B mepBoii
crpoke 310 F oOo3Hawaer ocCTajbHbIE YJEHBI YpaBHEHUs MOAM(DULIMPOBAHHON Pa3HOCTH
JaBJIeHUH (HarmpuMep, B JomoyiHeHHe K naBieHnto RP). Kak omucaHo Bblle, B OJJHOM MpUMeEpe
JMara3oH 3HAYeHUH JaBJIEHUs] B TOIUIMBHOW pamrie MOXeT BapbupoBatbes oT 600 mo 2200 Oap.
Bo BTOpo#i nHkekTopHOH Tadmmue 302 yka3aHbl TaKHE XK€ JaHHbIE O 3aIyCKe WH)KEKTOpa MpHU
TAaKHUX )K€ TOIUIMBHBIX 3HAYEHHUSX, UYTO U B MEpBON HMHkKeKTOpHOH Tabimue 300. Hampumep, B
nepBoM cTojide 312 BTOpO WMHKEKTOpHOU Tabmuibl 312 yka3aH TOT ke HAOOp TOIUTMBHBIX
3HAYEHUH, 4TO onucaH Boime. OIHAKO BO BTOPOU MHKEKTOPHOM Tabnuie 302 naHHbIe O 3amyCcKe
MH)KEKTOpA MPOMHIEKCHUPOBAHBI C IOMOIIBI0 MOJU(PUIMPOBAHHONW PAa3HOCTH NABJICHUH, a HE
TOJIBKO MO JABJICHUIO B TOIJIMBHON pamIe.

[0068] Kak oOBsICHEHO BbINIE, PEryJIMPOBAHHE ITAHHBIX B TaOJHIE Ui TOIUTUBHBIX
MH)XEKTOPOB MO ujeHaM GyHkuud (QyHKUMi) MOAU(UIMPOBAHHOW pPAa3HOCTH [aBJIEHUM,

OMMCAHHBIX B JAaHHOM JOKYMEHTE, IIO3BOJII€T KOPPEKTUPOBAaTb Pa3HUILy  MEXKAY
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NPEABAPUTENPHO ONPEACTICHHBIMA JaHHBIMH O 3allyCKe WHXXEKTopa U (aKTUYeCKUMHU
ycloBUsAMU paboTel asuratens. Hampumep, uHxekropHas Tabmuna (Takas Kak IepBas
uHXekTopHast Tabmuua 300) MokeT OBITh COCTaBJ€HA BO BPEMsl CTEHIIOBBIX HCIIBITAHUI C
UCIIOJIb30BAHUEM HUCIIBITATENIbBHONO CTE€HJAAa BMECTO pEaJbHOrO JBHUraTesiss, B KOTOPOM
UCTIONB3YIOT HHXKEKTOpHYI0 Tabmuiy. Ilo cyTH, Ha HCHBITATENIBHOM CTEHAE MOXKET
OTCYTCTBOBATb TAKOH K€ PEXUM C MaJE€HHUEM JABJICHUs B COIUIOBOM OTBEPCTHHM TOIUIMBHOTO
WH)KEKTOpa, KaK B paboraroiieM asuratesne. Kpome TOro, B HCIBITATEIbHOM CTEHIE MOXKET He
OBITH TAKOTO K€ MPOTHBOAABIIEHHSI I JABJICHUS] B LMJIMHApPE (HATpUMEpP, MTUKOBOTO JaBJICHUS
B LWIMHApPE), Kak B pabortaromeM asurarene. Takum o00pa3oM, HWIEHbl YpaBHEHHS
MOIU(HUIIMPOBAHHON PA3HOCTH AABIIEHHUH (OMHMCAHHBIE BBIIE CO CCHUIKOH Ha YpaBHEHHUs 1-4)
MOI'YT KOMIIEHCHPOBATb BCE CBSI3aHHbIE C [ABJICHHEM OTKJIOHEHUs B 3HAYEHUSAX [
paboraromero ABUratenss u Uit 00OPYJOBaHUS, MCIONB3YEMOTO ISl CO3AaHUs MH)KEKTOPHOH
Tabmuipl. Takast KOPPEKTHPOBKA € yUeTOM padOoThI ABUTATEINS IMO3BOJISIET UCIIOIB30BATh OHY U
Ty K€ WHXEKTOPHYIO KapTy AJisl MHOXECTBA pasHbIX asurareneil. Kpome Toro, monpaBo4HbIN
K03 puLeHT MOKeT OBITh U3MEHEH Ha OCHOBAHHMM TEKYIIMX YCIOBHH pabOThI ABUraTENsl, TEM
CaMbIM, MOBBIIIAS TOYHOCTh HH)KEKTOPHOH TaOJIMIIBI B 33JaHHOM JIBUTaTeNe 110 MEPEe U3MEHEHHSI
MEPEMEHHBIX 3HAYEHUN IBUTaTEJIbHOU CUCTEMBI.

[0069] Brnaromapst mpeoOpa3oBaHUIO B MHXKEKTOPHON TabJUIle MyTEM MHAEKCUPOBAHMUS C
NOMOIIBI (YHKIMU C KBaApPAaTHBIM KOpPHEM JaHHbIE O 3aMyCKe TOIUIMBHOIO HHXKEKTOpA,
XPaHSILIMECS] BO BTOPOHM MHXKEKTOpHOU Tabmune 302, monmy4aroTcs Oojiee JTUHEWHBIMU, YeM
JaHHBIE O 3aIyCKe TOIUIMBHOTO HMHXXEKTOPA, COXPAHEHHBbIE B NMEPBON WMHXKEKTOPHOW Talimile
300. Takum 0Opa3oM, JHUHEWHAs] MHTEPIOJISILKS TaHHBIX BO BTOPOH MHKEKTOPHOM Tabmuue 302
MOXET NPUBECTH K MEHBbLIEH MOTPEUIHOCTH B IOJIY4Ya€MbIX BBIXOAHBIX AAHHBIX O 3aIyCKe
TOTUTUBHOTO MHXXEKTOpa (HampuMep, B 3HAUEHUH BPEMEHH 3aIMyCKa TOTUIMBHBIX HHXXEKTOPOB).
ITOoCKONMBKY ~ TOYHOCTb  JIMHEHHOH  MHTEPINOJSIIMH  MOXET OBbIThb  TOBBIIEHA MyTEM
MH/IEKCHPOBAHMSI JAHHBIX O 3aITyCKe TOIUIMBHOTO MH)KEKTOPA ¢ TIOMOIIBI0 MOAUGDULIPOBAHHOM
Pa3HOCTH JABICHHUN, MOJKET OBITh NMOJYYEHO MEHBIIEe KOJIMYECTBO 3HAYCHUH JAHHBIX C TOH XKe
CTENeHbI0 TOYHOCTH. Ilo cyTH, pa3mepbl HMHKEKTOPHOH TaONHIBI, COXPAHEHHOH B MaMSTH
KOHTPOJUIEPA, MOTYT OBITh YMEHBILIEHBI, TEM CAMBIM, CHIKasi 0ObEM HCITONIb3YEMOI MTaMsITH.

[0070] ITpu wHAEKCHUPOBAHUHN WHXKEKTOPHOH TabJULIBI IO MOAUDUIIMPOBAHHON Pa3HOCTU
TaBJIEHUH BBOAHbIE JAHHBIE JUISI HHXEKTOPHOH TaOIHMIBI TAK)KE JOJDKHBI ObITh TPeoOpa3oBaHbI €
NOMOINBK  (YHKIMH MOAU(PHUIMPOBAHHOW pasHOCTH naBieHuil. Takum oOpasoMm, B
BBILIETPUBEIEHHBIX Y paBHEeHUsAX 1-4 naBneHne RP moxer ObITh OmnpeneneHHbIM AaBJIECHHEM B

TOIJIMBHON pamne. B OnHOM npumepe OmnpeneseHHOe AABICHUE B TOIUIMBHOM paMIle MOKET
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OBITh M3MEPEHO JATYMKOM [aBJICHUs, Hampumep, AaTdyukoM 130 naBieHus, MOKa3aHHBIM Ha
@ur.1, KOTOpPBI YCTAHOBJEH BBIE IO TMOTOKY OT TOIUIMBHBIX HHXEKTOpOB. Ilo cyrtu,
MOIU(HUIMPOBAHHYIO  PAa3HOCTb  JABJIEHUI ONpenessioT MyTeM BBoAa B (YHKIMIO
MOAMGUIIMPOBAHHOTO JIABJIEHHS OMNPEAEICHHOrO 3HAYEHHs JABJICHUs B TOIUIMBHOW pamIiie U
AONOJHUTENBHO TpeOyeMbIX mapamMeTpoB palOOThl JABHUraTens. 3aTeM  OIpenesIeHHOe
MOIU(HUIIMPOBAHHOE TABJIEHUE U JOMOJHHUTEIbHbIE pabovre mapaMeTpbl ABUraTess (Hanpumep,
CKOPOCTb JIBUTATEJIS, PEXKHUM BIIPBICKA U T.II.) MOTYT OBITh UCTIOJb30BAHBI B KAUE€CTBE BXOHBIX
TaHHBIX JUIl WHACKCHPOBAHHOW WH)KEKTOPHOW TaOJMUIIbl JJII WHTEPIOJSILIUM MO OJrsKaiImum
MHJEKCUPOBAaHHBIM JITaHHBIM O 3aIlyCKe TOIUIMBHOIO MHKEKTOpa ISl OMpeAeNieHUs] BBIXOJHOTO
3HaUeHUs JUIsl 3alycka TOIIMBHOTO HMHXKEKTOPA, TAaKOro Kak BpeMsl 3alycka TOIUIMBHOIO
HHXXEKTOopa.

[0071] Kak onmucaHO BbIlle, BBIXOAHOE 3HAYEHUE IS 3aMyCKa TOIUIMBHOIO MHXKEKTOpPA
MOJKeT OBbITb HCIIOJIb30BAHO U YIPABJICHUS BIPHICKOM TOIUIMBA B JIBUTATENBHOH CHCTEME.
Taxum 00pa3oMm, TEXHUYECKUH PE3yJIbTaT OMUCAHHOTO BbILIE (M MOAPOOHO M3JIOKEHHOTO Jaiee
CO CChUIKOM Ha @ur.S) crocoda MHASKCUPOBAHUS M UHTEPIIONSLNN 3aKIF0YAETCSl B TIOBBIIICHUH
TOYHOCTH YMNpPaBJ€HUs] TOIUIMBHBIMM MHXKEKTOpaMu. B 4acTHOCTH, MyTeM HWHIEKCUpPOBaHUS
TaONMUIBl  3alyCcKa HHXKEKTOpa C TOMOLIBI0 MOAU(UIMPOBAHHOM PA3HOCTHU JIABJIEHUH
NOCPENCTBOM KOHTpOJUIepa obecredeHa BO3MOXHOCTb ONperesieHus 0ojee TOYHOrO BpEeMEHH
3arycka BIIPbICKA TOIUIMBA JUI ONPENEIeHHOro AABJICHUS B TOIIMBHOW pamiie U Tpedyemoro
TOIJIMBHOTO 3HaueHus. [10 CyTH, pekuM BIPBICKA MOXKET ObITb OTPEryJUpOBaH HA OCHOBAHUU
OIIPEAENICHHOIO BPEMEHHM 3allyCka TOIUIMBHBIX HHXXEKTOPOB Uil Iojadu TpedyeMoro
KojguuecTBa ToruBa. [logaua TOYHOrO KOJMYECTBA TOIUIMBA TIO3BOJISIET  TOBBICHTH
3¢ (GeKkTUBHOCT TOTPEOJIEHUs] TOIUIMBA IBUTATENIEM, MPH STOM CHUXAs HEPABHOMEPHOCTHb
BbIOpOCOB aBurareisi. Kpome TOro, Ui MHOTOTOIUIMBHBIX JBUTATENIeH NMPH HMCMOJIb30BAHUU
ypaBHEHHUsT MOIU(UIMPOBAHHOW pasHOCTH naBieHud (YpaBHeHHe 4) ISl yHIpaBJICHUS
UH)KEKTOpaMH O0ecledeHa BO3MOJKHOCTb HCIOJb30BaHUS OOJBINUX JOJIEH 3aMeleHHs
NPUPOAHBIM ra3oM, MPU 3TOM HoanepkuBas 3(pQPeKTHBHYIO U HAAEKHYIO paboTy ABUraTels.
Taxkum 0Opa3oM, MOAXON, OMUCAHHBINA BbIlle U Oojee MOAPOOHO Najee, MO3BOIIET YMEHBIIUTh
BpeMsI Ha IPOEKTUPOBAHKE U YBEJINYUTb SKOHOMMIO 3aTparT.

[0072] B HEkOTOpBIX BapHaHTAaxX peaju3alMd MAIIMHOYUTAeMblil HOocuTenb 138 mmeer
NaMsITh C OOHUM WM OoJiee HaOOpaMu COXPAHEHHBIX B HEM MHCTPYKLHMHA W/WIHN JAHHBIX, IPHYEM
IpU TOJNYYEHUH IOCTyNa K HUM U HCIOJHEHHH 3JEKTPOHHBIM YCTPOWCTBOM (Hampumep,
MPOLECCOPHBIM OJIOKOM 136) 3JI€KTPOHHOE YCTPOWCTBO BBIMOJHSET pa3iUudyHble NedcTBUs. B

YaCTHOCTH, MAaIlTUHOYHUTAEMbIH HOCHUTENIb C IaMSTbIO MOKET COACPIKATh MAAaHHBLIC O 3aIlyCKE
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TOIJIMBHOTO HHJKEKTOPA, WHACKCUPOBAHHBbIE B IAMATH C IOMOLIBK) BXOAHOIO Iapamerpa,
UHCTPYKLMHU JUIA OIpeAeNieHUs 3HaueHus MOAU(UIIMPOBAHHONW pA3HOCTH MaBJIEHUH Ha
OCHOBAHUHU OIPENEJICHHOIO [aBJE€HUs, TEKYLIUX YCIOBUH paboThl aBurarens, (QyHKIHIO
MOAMGUILIMPOBAHHON PA3HOCTH JABJICHHH, a TAKXK€ MHCTPYKLNH JIJIsl TEHEPUPOBAHUS BBIXOTHOTO
3HAUEHUsl I 3alyCKa TOIUIMBHBIX HHXXEKTOPOB IyTEM HWHTEPHNOJSLUUA HHAEKCHPOBAHHBIX
JAHHBIX O 3aIyCKe TOIUTUBHOT'O MH)KEKTOpA C MCIIOJIb30BAHUEM 3HAYEHHUS] MOAM(ULHUPOBAHHON
Pa3HOCTU JABJIEHUN B KadeCcTBE BXOAHOIO Mapamerpa. B omHOM mnpumepe ompenesreHHOe
JaBJIEHHE TPECTaBIIeT COO0I N3MEPEHHOE aBJIeHHE B TOIUIMBHOW pamrie, KOTOPOe U3MEPSIFOT
BBILIE MO TOTOKY OT TOIUIMBHOTO HHXKEKTOpa, MPU STOM (PYHKUUS MOAUPUIIUPOBAHHOM
Pa3HOCTHU BKJIIOYAET alMPOKCUMALIMIO KBAAPATHBIM KOPHEM.

[0073] B ogHOM BapuaHTe BBINOJHEHUS JAaHHBIE O 3alyCKe TOIUIMBHOIO HHKEKTOpa
MOTYT XPAaHHUTHCS B HHXXEKTOPHOH TaOnuie, MpUyYeM HHXXEKTOpHAas TalJHla UMeEET MepBOe
YHCIIO CTOJOLOB M BTOPOE YHCIO CTPOK, MPHYEM YKa3aHHbIE IMEPBOE U BTOPOE HMCiIa OoJbIne
enuHubl. IlepBasg CcTpoka W3 BTOPOrO 4YWCIHA CTPOK CONEPKUT HAOOp 3HAYEHHI
MOIU(PHUIMPOBAHHON Pa3HOCTH JABIEHHUH, KOTOPBII COOTBETCTBYET HAOOPY 3HAUEHUH aBICHUS
B TOIUIMBHON pamIiie, a TEpBBIA CTOJNOEN M3 MEPBOrO YHCHIA CTOJIOIOB COAEPXKUT Habop
TOIUIMBHBIX ~3HAYEHWUH, KOTOPBIM BKIKOYaeT HA0Op 3HAYEHHUH KOJHMYECTBA TOILUIMBA,
BIIPBICKMBAEMOI'O OJHUM TOIUIMBHBIM HHKeKTOpoM. Kpome Toro, kaxnas sdelika B
WH)KEKTOPHOH TaliuIle COAEPKUT 3HAYeHHE BPEMEHU 3alyCcka TOIUIMBHOTO MHIKEKTOPA,
COOTBETCTBYIOLIIEE OAHOMY M3 3HaYeHUH MOAN(UIMPOBAHHOTO IABJIEHUS B COOTBETCTBYIOLIEM
HaOope ¥ OTHOMY U3 TOIUIMBHBIX 3HAYEHHUI B COOTBETCTBYIOLIEM Habope.

[0074] 3HaueHust MOTUPUIIMPOBAHHON PA3SHOCTH AABJICHHH MOTYT OBITh ONpEAeeHbI Ha
OCHOBAaHMH OIHOTO WM Oojiee ypaBHEHUH WM OOHOW wmiu Oojiee TaOJHL, COXPAHEHHBIX B
naMsiTH KOHTpoJuiepa. Hampumep, 3HaueHUsT MOAU(DHUIMPOBAHHONW PAa3HOCTH NABJICHUH MOTYT
OBITh BBIYHCIEHBl KOHTPOJUIEPOM COTJIACHO COXPAaHEHHOH (QYHKIMH MOAUGULIHPOBAHHOMN
Pa3HOCTH JNaBJeHUH (HampuMep, Mo OgHOMY M3 YpaBHeHUH | - 4) W U3MEpEeHHBIM W/WIN
paccuMTaHHBIM  yCJIOBUSIM  pa®oTel  jaBWrarenss. B gpyroMm  mpumepe  3HAYCHHUS
MOIU(HUIIMPOBAHHONW PAa3HOCTH MAABJICHWH MOTYT OBITh HaWOeHbl B TAMSTH KOHTpOJUIEpa C
MOMOIIBI0 ONHOW WM OoJiee COXPAHEHHBIX IMOMCKOBBIX TaONML, B KOTOPBIX COAEPIKATCS
paboumne mapameTpbl, HCIIOJIb3yeMble B YPaBHEHUH MOAU(DHUIMPOBAHHON PA3HOCTH IAaBJIECHUH B
KaueCTBe BXOAHbBIX JaHHbIX.

[0075] C  nomompro  QyHKIMM  MOAM(UUMPOBAHHOTO  AaBIEHHsT  obecreueHa
BO3MOXKHOCTh TPE00pa3oBaHMs JAAHHBIX O 3aIyCKe TOMJIMBHOIO MH)KEKTOPA, COXPAHEHHBIX B

WHXXEKTOPHOU Tabmuie, 4roObl CAenaTh 3TH JaHHbIE B SYEMKaX YKA3aHHOH WHXEKTOPHOM
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Tabmuipl Oosee TUHEWHBIMH. MAaIIMHOYUTAEMBIH HOCUTENb TAKXKE CONEPIKUT WHCTPYKLHUHU TI0
BBINIOJIHEHUIO MHOTOCTYIIEHYAaTON JIMHEWHOW HWHTEPHOJSALMUA HHIAEKCUPOBAHHBIX HaHHBIX O
3aIyCKe TOIUIMBHOTO MHXKEKTOPA, COMAEPIKAIIUXCS B MHXKEKTOPHOHN TaliMie, A ONpeneneHus
BPEMEHM 3allyCka TOIUIMBHOTO MHJKEKTOpa IpU OMNPEAENCHHOW pa3HOCTH MAAaBICHUH W
TOIUIMBHOM 3HadeHuH. Kpome TOro, MallMHOYMTAE€MbIil HOCHUTENb ISl XPAHEHUS] COAEPIKUT
WHCTPYKLIMU 110 BBIBOAY OIPEAECICHHOIO BPEMEHU 3alyCka TOIUIMBHOIO MHXKEKTOpa W
PEryJIMpOBAHUIO BIIPBICKA TOIUIMBA HA OCHOBAHUM OIIPEAEIEHHOIO BPEMEHM 3amycka
TOIJIMBHOTO HHKEKTOpa. B ONHOM mnpumepe peryiupoBaHHE BIPBICKA TOIUIMBA BKJIKOYAET
PeryJupoBaHNE BPEMEHH OTKPbIBAHUS MHXKEKTOPA.

[0076] Kpome Toro, cucrema, mokasaHHass Ha Dur.l, cOAepKUT CUCTEMY TOILJIMBHOU
paMIIbL, COIEp KaINy0 OOIIYI0 TOIUIMBHYIO PaMITy, TOIUIMBHBIE WH)KEKTOPBI, BBITIOJIHEHHBIE C
BO3MOYKHOCTBIO BITPBICKUBAHHSI TOIUTMBA M3 OOILIEH TOIUIMBHOM PaMITbl B LIWJIMHAPHI ABUTATEIS,
MH)KEKTOPHYIO TaONUIly, COXPAaHEHHYIO B MMAMSTH KOMIIBIOTEPA, U KOHTPOJUIEP, BBITOJHEHHBIN C
BO3MO>KHOCTBIO PEryJIMPOBAHMS BIIPBICKA TOILIMBA B LIMJIMHAPHI HA OCHOBAHUU BPEMEHU 3aIyCKa
TOIUTUBHBIX HH)KEKTOPOB, KOTOPOE ONpenessIIoT IMyTeM WHAEKCHPOBAHUS JaHHBIX 00
MH)KEKTOpax, XpaHsMUXCs B  HWHXEKTOPHOM  Tabiuie, C  [OMOIIBIO  (PyHKIUH
MOIU(PHUIIMPOBAHHON Pa3HOCTH NABJIEHUH, KOTOpPask COAEPKUT KBAAPATHBIM KOPEHb U3 AAaBIICHHS
B pamIie C y4eTOM IHUKOBOTO JaBJIEHHs B LWIMHAPAX, YMHOKEHHOTO Ha (PYHKIHIO OT CKOPOCTHU
ABHUTATeNIsl M PEXHMMa BIPBICKA, M C YYETOM IIONPABOYHOIO 4JIEHA, KOTOPBIH obecrednBaer
KOPPEKTUPOBKY PA3HUIbI 3HAYCHUI AABJICHUS MEXAY NAHHBIMH 00 MH)KEKTOpE Ha JABHUraTeNe U
Ha CTEHJE, KaK BbILIE, TAK U HIDKE MO MOTOKY OT COIVIOBOIO OTBEPCTUS MHXKEKTOPA, a TaKXKe
NyTeM UHTEPHOJSIMUA  HMHACKCHPOBAHHBIX  JAaHHbIX 00 WHKEKTOpaxX Ha OCHOBAaHUH
ONPENENEHHOrO AaBJIEHUs B TOIUIMBHON pamIle, KOJU4eCTBa TOIUIUBA, BIIPbICKUBAEMOTI'O 34 OJIUH
XOJl TOIUIMBHOTO HWHKEKTOpPA, W IOMOJHUTENIbHBIX YCJIOBUH paboTel nBUratens. B omHOM
IIpUMeEpPe ONPENETICHHOE AABJICHUE B TOIUIMBHOM pamIie U3MEPSIOT Ha OCHOBAHUHU OAHOIO WM
OoJiee CUTHAJIOB O AABJIEHHUH, OTIIPABIISIEMBIX B KOHTPOJUJIEP IO MEHBIIEH Mepe OTHUM TaTYUKOM
JaBJIEHHs], YCTAHOBJICHHBIM BBILIE 110 TIOTOKY OT OOIIeH TOTUIMBHON paMIIbl.

[0077] B npyrom BapuaHTe BBINOJHEHHUS NAHHOTO M300peTeHust cucrema Ha Pwr. 1
COIEPKUT CUCTEMY TOIUTMBHOHM paMIIbl, COAEPIKALIYI0 OOIIYI0 TOIUIMBHYIO PamIly, TOILJIMBHBIE
WH)KEKTOPBI, BBITOJIHEHHBIE C BO3MOKHOCTBIO BIPBICKA TOIUIMBA M3 OOIIEH TOITMBHON PaMITBI B
LVUTMHIPBI IBUTATENS], MAIIHHOYUTAEMbIH HOCUTENb MH(POPMALINH C AMSITHIO, IPUYEM B IIAMSATH
COXpaHeHa MH)KEKTOpHas TabyuIla, coaeprkalias JaHHble 00 MH)KEKTOpax, MHAEKCHPOBAHHBIE C
NOMOIIBI0 (PYHKIIUH MOJU(PHUIMPOBAHHON PAa3HOCTHU JABJICHUH, 1 KOHTPOJUIED, BBIOJHEHHBIN C

BO3MOJXXHOCTBIO YIIPpABJICHUS TOIUIMBHBIMU HWHKCKTOpAaMU Ha OCHOBAHHWM BPEMCHH 3allyCKa
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TOIJIUBHBIX HHXXEKTOPOB, MPUYEM KOHTPOJUIEP BBIIOJIHEH C BO3MOXKHOCTBIO ONPEAEIEHUs
BPEMEHHU 3aIyCKa TOIUIMBHBIX MHXKEKTOPOB IYTE€M WHTEPHOJALMU WHAECKCUPOBAHHBIX IaHHbIX
00 MH)KEKTOpax Ha OCHOBAHUHU OIPENENICHHOIO JIaBJEHUS B TOIUIMBHOW pamie M KOJIUYEeCTBA
TOIUIMBA,  BIPBICKUBAEMOIO 332 OAMH  XOA  TOIUIMBHOIO  WMHXKEKTOopa.  DyHKIUA
MOAMGUIIMPOBAHHOTO IABJICHUS BKJIIOYAET KBAJAPATHBIA KOPEHb W3 JABJIEHHs B TOIUIMBHON
pamIiie ¢ y4eToM IHKOBOIO JaBJICHUs] B LUJIMHAPAX U AOMOJHUTENbHBINA MONPABOYHBIN 4JIEH,
COIEP KALINI MOCTOSTHHOE 3HAYeHHEe WM (PYHKIMIO OT KOJIUYECTBA *KHIKOTO U Ta3000pa3HOro
TOIJIMBA, BIPBICKUBAEMbIX B ABHUrarenb. Kpome Toro, ompeneneHHOE AaBJI€HHE B TOIUIMBHON
pamrie MOXeT ObITb W3MEPEHO Ha OCHOBAHMM OJHOTO MJIM OOJieeé CUTHAJIOB O JaBJICHUHU,
OTIPABJISIEMBIX B KOHTPOJUIEP IO MEHBbUIEH Mepe OJHUM JATYMKOM AABJIECHUS, YCTAHOBIEHHBIM
BBILIE 10 MOTOKY OT OOIIeH TOTJTMBHOMN PaMITbI.

[0078] B onHOM BapuaHTe BBINOJHEHUS JIMHUS JBUTaTENIe MOXET COAEpKaTb pPa3HbIe
ABUTATENI! W/WIIM JABHraTeld pa3sHbIX THUIOB. Bce nBuratenn B yKa3aHHOW JIMHUM MOTYT
COZIepPKATh OIMHAKOBBIE TOIIMBHbBIE HHXKEKTOPBL. Kpome TOoro, B Ka)KOoM ABHrartese, B TaOIUIe
IUI TOTUTMBHBIX MHXXEKTOPOB B MaMSTH MALIMHOYHUTAEMOI'O HOCHUTENS MOTYT OBITh COXpPAaHEHbI
OIHU U T€ K€ AAHHBbIE O 3alyCKEe TOIUIMBHOIO MHXKEKTOpa. 110 CyTH, B KaXIOM U3 yKa3aHHBIX
JABUraTeNell MOXKET HCIIONIb30BaThCs OOINas Tabimuia A TOIUIMBHBIX HHXKEKTOpoB. OmHAKO,
JABUraTeIM B YKa3aHHOW JIMHUM MOTYT UMETh Pa3HOE NMUKOBOE JABJICHWE B LIWJIMHApPAX, Pa3HbIe
pPEKUMBI BIpPbICKA W/MIM JOJU 3aMelleHHs ra3oo0pa3HbIM ToOIuMBOM. Kak ommcaHo Bbllle,
JaHHble, XpaHsmuecs B OOwmed Tabmuume IUis TOIUIMBHBIX HHXKEKTOPOB, MOTYT OBITh
NPOMHIEKCHUPOBAHBI C TIOMOLIBIO (YHKIMU MOAUGUIMPOBAHHON PA3HOCTH AABIIEHH, KOTOpast
CONEPKUT KBaZpaTHbIM KOPEHb W3 [ABJICHHUS B paMIe C Y4E€TOM IMHMKOBOIO [aBJICHUs B
LWIMHAPE, MpeoOpa3oBAHHOTO C IMOMOINBI (DYHKIMH OT CKOPOCTH IBUTATENS U PEKUMA
BIIPBICKA, & TAKXKE C YYETOM IOMPAaBOYHOro Ko3((uLMeHTa aJisi NaBJICHUS BBILIE U HIKE IO
MOTOKY OT COIUIOBOIO OTBEpCTUs MHXkeKkTopa. IInkoBoe naBieHue B LIMIIMHAPE AN KAXKAOTO
IABUTATENS] MOXKET OBITh MO OTAEIBHOCTH COXPAHEHO B MAMSTH COOTBETCTBYIOLIETO JBHIATENIS
W/WTN OTIPENeNIeHO Ha OCHOBAHWU MOJIEJH MHUKOBOTO JABJICHUS B LIMJIMHAPE, XapaKTEPHOTO IS
KOHKpeTHoro nsurareis. 1o cyTw, mocie MHIEKCHPOBAHMS AAHHBIX B OOmed Tabmuue s
TOTUTUBHBIX HHXXEKTOPOB C MOMOIIBIO KOHTPOJUIEpa ABUraTessi o0ecredeHa BO3MOKHOCTb BBOZIA
COXPAHEHHOI'O WM CMOJEIMPOBAHHOIO 3HAYEHUs NMHUKOBOIO AABJEHUS B LUIUHAPE, a4 TAKXKe
JOTIONTHUTEBHBIX pabounx YyCIOBUH ABUTaTeNs B (PYHKIHIO MOAM(DHUIMPOBAHHOTO IABJICHUS
IJ1s1 IOCJIEAYIOIIEr0 MHACKCUPOBAHUS COXPAHEHHBIX JJAHHBIE O 3aIyCKE TOIUIMBHOIO MHXKEKTOPA.
Takum oOpa3om, ogHa U Ta e TabiaMIa 3amycka TOIUIMBHBIX HHXKEKTOPOB MOXKET OBITh

COXpaH€Ha BO MHOKCCTBE HBHFaTeHeﬁ W/ 1In ABUrATECJIsIX pasHbIX TUIIOB U MOXET
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UCTIONIBb30BAThCS IJIsl ONPEENIeHUsI BPEMEHH 3aITyCKa TOIUIMBHBIX HHXEKTOPOB ¢ obecrieueHueM
NOBBIIIEHHON TOYHOCTH. B HEKOTOPBIX BapHUaHTax BBINOJHEHUS (PYHKIMU MOAU(PHULHPOBAHHON
Pa3HOCTH JABJIEHUH MOTYT HMCIIOJIb30BaThCs B PA3HBIX (PYHKLMUSAX, IPU STOM UCIONb3YS OAHY U
Ty e TabJIuIly 3arycka TOIUIMBHBIX HHXeKTopoB. Hanpumep, ypaBHeHHe MOAM(UIIPOBAHHOM
Pa3sHOCTU JABJIEHHUI COIJIACHO BBILIEMPHUBEIECHHOMY YPaBHEHHIO 4 MOXKET HCIOJIb30BAThCS B
MHOTOTOIIJIMBHOM JIBUTATENE, & YPAaBHEHHsSI MOIU(PULIMPOBAHHON PAa3HOCTH JABJIEHUI COTJIACHO
VYpaBHeHUsIM 2 1 3 MOTYT UCIIOJIb30BATHCS B IBUTATENE, KOTOPbII pabOTaeT TONBKO Ha JKHIKOM
TOITUBE U B KOTOPOM 00ECTIEYeHO IO HECKOJIBKO BIIPBICKOB B KaXK/IOM LIUKJIE LIMJIUHAPA.

[0079] B omHOM npumepe yKa3aHHas JIMHUS JBUraTesied MOXET COAEpP>KaTb IMEPBBIM
IBUTATENIb U BTOPOH JBUTATENb, NMPHUUEM 00a ABHUraTessl COAEp’KaT OAMHAKOBBbIC TOTLTUBHBIE
UH)KEKTOpBL. IlepBblii 1BUTATENb MOMKET COAEP)KAaTh NEPBYI0 HHXXEKTOPHYIO —Talmimiy,
COXPAHEHHYI0 B MEPBOM KOMIIBIOTEPHOM MaMsTH, a BTOPOH MABUIaTellb MOXKET COAEPKATh
BTOPYIO TaOJHIy Ui TOIUIMBHBIX HH)KEKTOPOB, COXPAHEHHYID BO BTOPOW KOMIIBIOTEPHOM
NaMsITH, PUYEM TepBasi U BTOpasl MHXKEKTOPHbBIE TAOJMLBI SBISIOTCS OAMHAKOBBIMU. Kpome
TOro, MEPBBbIM ABUIATENIb MOXET HUMEThb IEPBOE MUKOBOE NABJIICHHE B LWIMHAPE, a BTOPOU
JBUraTeJIb MOXKET UMETb BTOPOE NMUKOBOE AABJICHUE B LWIMHAPE, MPUYEM YKA3aHHOE MEPBOE
JaBJI€HUE OTJIMYAeTCsl OT YKA3aHHOTO BTOPOTO [aBjeHHs. 3aTeM C IOMOIUbIO IEPBOro
KOHTPOJUIEpa B IEPBOM MABUraTesleé MOXKET ObIThb BBIMOJHEHO HHIEKCHPOBAHMWE IAHHBIX 00
MH)KEKTOpPax, COXPAHEHHBIX B TMEPBOH WHXXEKTOPHOW Tabnuie, C NOMOLIBI (DYyHKIUH
MOAMGUIIMPOBAHHON Pa3HOCTU AABJIECHUH, KOTOPask COAEPIKUT KBAAPATHBIH KOPEHb U3 NaBJICHUS
B TOILIMBHOH paMmIle C y4€TOM IIePBOro IMHKOBOTO JABJIEHUE B IIMIMHAPE, NPeoOpa3oBaHHOIO €
MIOMOIIBK0 MHOYKHTEJNSI, KOTOPbIA SIBIsieTCs (PYHKIMEH OT CKOPOCTH IBUTATENSI M PEeKUMA
BIIPBICKA, M COAEPIKHUT MOMPaBOYHBIN KO3()(HUMEeHT. AHAJOrMYHO, BTOPOW KOHTPOJIEP BO
BTOPOM JBHTaTejie BBIMOJHEH C BO3MOXKHOCTBHIO HMHIEKCHUPOBAHMS IAHHBIX OO0 HHIKEKTOpPaXx,
COXPAaHEHHbIX BO BTOPOW WHXKEKTOPHOH TaOyuile, C TMOMOIIBI0 TOH e CcaMOoi (YHKIUH
MOIU(HUIIMPOBAHHONW PA3HOCTU JABJIEHHWN, HO C Y4YE€TOM BTOPOTO IHKOBOTO [aBJICHUS B
LIUTMHAPE, NpeoOpa3sOoBaHHOIO C IOMOINBI0 MHOXKHTENS, KOTOPBIH sBIsieTcss (YHKUHMEH OT
CKOPOCTH JIBUTATEINS U PEKUMA BIPHICKA, & TAK)KE C YUETOM IONPABOYHOTO KO3 PUIIHEHTA.

[0080] lanee paccmorpum @ur.10, Ha KOTOPOMl MOKa3aH BapUAHT OCYLUECTBJIEHUS
cnocoba 1000 ompeneneHusi BBIXOJHOTO 3HAUEHUs ISl 3allyCKa TOIUTMBHBIX WHIKEKTODPOB,
HaIlpuMep, BPEMEHU 3aIlyCKa TOIJIMBHBIX WHXXEKTOPOB, U PETyJMPOBAaHUs BIPBICKA TOIUIMBA B
IBUraTeIb HAa OCHOBAHUU OIPEAEIIEHHOIO BBIXOJHOIO 3HAYEHUs [JIs1 3alyCKa TOILUIMBHBIX
UHXeKTOpoB. B omHOM mpumepe criocod 1000 ocymecTBIsIOT ¢ MOMOLIBI0 KOHTposuiepa 106,

IMOKAa3aHHOI'0 Ha q)l/ll".l, COIrJIaCHO HUHCTPYKLOUAM, COXPAHCHHBIM B IaMATHU KOHTPOJUICPA. B
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YaCTHOCTH, KOHTposuiep 106 BBINONHEH C BO3MOXHOCTBIO MHOTOKPATHOTO OCYLIECTBJICHMS
crnioco6a 1000 Bo Bpemst paOOThI IBUTATEINS AJIs ONIPENENIEHUS] BPEMEHHU 3aITyCKa HHXXEKTOPOB.

[0081] Cnioco6 1000 HaumHaetcs ¢ 3rana 1002, BKIIOYAIOIIErO pacueT W/WiIln U3MEpeHue
napameTpoB paboTsl aBurarens. Ilapamerpel paboThl ABHratenss MOTYT BKJIOYaTh CKOPOCTb
ABUTATEs] U HArpy3Ky, JaBJI€HHE B CHUCTEME TOIUIMBHOM pPaMIlbl, JaBICHHE B LUIMHAPAX
ABUTaTens, TpeOyeMblid KpPyTSIIUH MOMEHT, NIaBJICHUE HATHETaHWs, PEXHUM BIPBICKA IS
WHXKEKTOpa (MHXKEKTOPOB), NOJIO 3aMEeLIEHHUs] ra3000pa3HbIM TOIUIMBOM K OOIIEMY KOJHYECTBY
TOIUIMBA, KOMAHJIHO-33/1aBa€MO€ KOJHUYECTBO JKMIKOrO TOIUIMBA, KOMAaHAHO-337aBaeMoe
KOJIMYECTBO Ta3000pa3HOro TOIUIMBA MM T.I. B 4YacTHOCTH, pacdeT W/MIM H3MEpPEHHE
napameTpoB padoTel aBurareias Ha sTame 1002 MOryT BKIIIOYATh OMpeNeeHHE NaBJICHUS B
ToruIMBHOH pamrie. Kak onycaHo Belllie, B OAHOM IIpUMepE aBlieHUE B TOIUIMBHON paMIie MOXKeT
OBITH ONMpeneNIeHO Ha OCHOBAHUH BBIXOJHOT'O 3HAYCHMS NATUMKA NABJCHUS (HampUMep, AaT4hKa
130 naBneHust Ha Pur.1), yCTAHOBJIEHHOTO B CUCTEME TOIUIMBHOM PaMIIbl BBIIIE MO MOTOKY OT
TOIUTMBHOTO WH)KEKTOpa W/WIM OOINed TOIUIMBHOW pammbl. Pacder w/uiam wu3MepeHue
napamMeTpoB paboTel aBurareis Ha dTame 1002 MOTyT BKJIIOYATh OMpeneieHHe KOMAaHIIHO-
3a/1aBa€MOro pe’kuMma BIIPBICKA, CKOPOCTH JBUTaTeNsl U KOMAaHIHO-337aBa€MOro KOJHYECTBA
OU3eNbHOrO W/UiH razoo0pasHoro tormsa. Hampumep, criocob Ha stane 1002 MOKeT BKIFOYATh
ornperneNeHue yciaoBui paboTel nBUrarens (HarpuMep, MapamMeTpoB) NMPHU MOMOIIU (PYHKIUH
MOIU(PUIIMPOBAHHONW pPA3HOCTH MAABJIEHUH COINIAaCHO OAHOMY wnu Oojee YpaBHeHUsM -4,
IIPUBEECHHBIM BBILIIE.

[0082] Ha stame 1004 yka3aHHBIN ¢OCO0 BKJIFOYAET MOJyYE€HHUE TOIUTMBHOTO 3HAYEHMS.
B ogHOM mpuMepe TOIUTMBHOE 3HAUEHHUE JJIsl BCeX pabovMX TOYEK ABHraTels MOKET XPAHHUTHCS
B NIAMATH KOHTpoOJUiepa. B apyrom mpumepe TOIIMBHOE 3HAYEHHE MOXKET ObITh PACCYMTAHO HA
OCHOBAHHUU YCJIOBUI pabOThI ABUraTessi, HAIpUMeEp, TpeOyeMoro KpyTsiero MoMeHTa. Ha stamne
1006 yka3aHHBIH crOCOO BKIIIOHAET omperneneHue Tpedyemol (QyHKIMH MOIU(UIUPOBAHHOM
Pa3HOCTHU JaBJIEHUN [l HHASKCUPOBAHUS AaHHBIX O 3allyCKe TOIJIMBHOIO MHXXekTopa. B onqHOM
npumepe Tpedyemast GyHKIHS MOAHM(DULIMPOBAHHON Pa3HOCTH AABICHHH MOXKET ObITh 3apaHee
OmpeneNeHa M COXPaHEHa B KOHTPOJUIEpE HA OCHOBAaHMM THMA JABHrareist (Hampumep,
MHOTOTOIIJIMBHOTO MJIM OJHOTOIJIMBHOTO THIIA) W/MJIM HA OCHOBAHWHU HAJIWYHMHA WJIM OTCYTCTBHUS
HECKOJIbKUX BIIPBICKOB (HaIpHUMep, OCHOBHOTO M IMOCIENYIOIIEro BIPHICKOB) BO BPEMsI OTHOTO
uKta mnHapa. Hanpumep, onno nimn Gonee YpaBHeHHit | — 4, mpUBEEHHBIX BBIIIE, MOXKET
OBITH COXPAaHEHO B IAaMSTH KOHTPOJIJIEPA, KOTOPBIA BBINOJHEH C BO3MOMKHOCTBIO BbIOOpa
TpeOyeMOoro ypaBHEHHUS WM KOMOMHAILIMN YPAaBHEHUHN U1 UCIIOJIB30BAHUS B KaueCTBe (yHKIUH

MOIU(ULMPOBAHHON pA3HOCTH MJAaBJCHUNM HA OCHOBAHMM THWMNA JBUTATENS W/WIA THIIOB



37

BIIPBICKOB MJIM BUJIOB TOIUIMBA, UCIIOJIB3YEMOTO B JIBUTATEIIE.

[0083] Hanee B ykazaHHOM crocoOe cienyer stanm 1008, Ha KOTOPOM oOmpeneeHHOe
JlaBJIeHHE B TOTUIMBHOM paMIie U JOTIOJHUTENbHbIE YCIOBUS paOOThl ABUTATENs MOACTABIISIIOT B
BBIOpPaHHYIO (MJTH 3apaHee OMpeIeSieHHYI0) (PYHKIHIO MOTU(PHUIIMPOBAHHON PA3HOCTH JaBJICHHI
IJISL ONIpEAeNIeHUs] 3HaYeHUs] MOANGUIIMPOBAHHONW PAa3HOCTHU NaBiieHHH. B yacTHOCTH, Ha STane
1008 ¢ mnomompr KOHTpoiuiepa oOecreunBaeTcss BBOA B (PYHKLMIO MOAU(PHUIHMPOBAHHON
pPa3sHOCTU MaBJICHUN ONPEAENIEHHOrO IaBJjeHHs B TOIUIMBHOM pamre W JOTMOJHUTEIbHBIX
ycioBuid paboThl ABHraTens (HampuMmep, CKOPOCTH ABHUraTeNs, PEXKMMa BIIPBICKA, BPEMEHHU
MEXIY HECKOJBKUMH BIIPBICKAMH H/MJIM KOMAaHIHO-33[]aBA€MOT0 KOJUYECTBA JKUAKOTO H/HIN
ra3oo0pasHoro Torimea). B onHoM npumepe GyHKIHSE MOAUGUITUPOBAHHOW Pa3HOCTH JaBJICHHUI
npeacTaBisieT co0oi onHy uiu Oosiee QpyHKUMIA, TpeACTaBIeHHbIX B BUae Y paBHeHuil 1-4. Kak
OOBSICHEHO BbIlIE, (YHKIHS MOIU(UIMPOBAHHONW PA3HOCTHU AABJICHHH MOXET MPEACTaBISITH
co0Ol anmpoOKCHUMAaLMIO KBaApPaTHBIM KOpHEM. B anbTepHAaTHBHBIX mpuMepax (QyHKIHS
MOIU(PHUIIMPOBAHHOTO JABJIEHUS] MOXKET MPEACTABIATh COO0H Apyryro (yHKIUIO, OIU3KYI0 K
yKa3aHHOW (YHKIMM C HCIHOJb30BAHUEM KBaApaTHOro KopHs. Hampumep, B ¢yHKUMHN
MOIU(PHUIIMPOBAHHON PA3HOCTHU JAaBJICHUI aBJieHHE B TOIUIMBHOM paMIie 3a BBIYETOM AaBIICHHS
PCP u unena f2 moskeT ObITh BO3BeZeHO B crenenb 0,45, a e 0,5.

[0084] IIocne Toro, kak Ha sTane 1008 ¢ MOMOLIBIO KOHTPOJIIEPA ONPEAEIEHO 3HAUECHNE
MOAU(PUIIMPOBAHHON PAa3HOCTH JABJIEHUH, crocod mpoaokaercs, nepexons k sramy 1010, Ha
KOTOPOM JJaHHBIE O 3aMyCKe TOIUTMBHOIO MH)KEKTOPa MHACKCUPYIOT KakK (QYHKLUIO 1O (QyHKIIMU
MoAn(UIIMPOBAHHON pa3HOCTH AaBieHuil. Kak onmcaHo Bblie, JaHHbBIE O 3aIyCKe TOIUIMBHOTO
WH)KEKTOpa MOTYT OBbITb COXPAaHEHbl B WH)KEKTOPHOW TaljuIe, HanmpuMep, B HHXXEKTOPHOM
tabmuue 300, mpencraBnenHoii Ha @ur.3. HMmxkekTtopHas Tabnuua Takke MOXKET OBITh
COXpaHEHa Ha KOMIIBIOTEPHO-UUTAEMOM HOCHUTENE C TMaMATbIO, MpeIHa3HauYeHHOM IS
JOJITOCPOYHOr0 XpaHeHus faHHbIX. [1o cyTy, mpu onpeneneHnuN 3HaUeHUNH KOMaH] AJisl BIIPbICKa
TOIUIMBA JAHHBIE B COXPAHEHHOW WH)KEKTOPHOW Tabimume MOryT OBbIThb aKTHUBHO
NPOMHIAEKCHPOBAH C MOMOIIBIO (PYHKIMH MOIU(PULIMPOBAHHONW PAa3HOCTHU JNABICHHUN BO BPEMs
pabotsl gBuratens. B ogHoM npumepe GyHKUMS MOAU(PUIUPOBAHHON PAa3HOCTU AABICHHUN IS
MHAEKCUPOBaHUS JaHHBIX O 3alyCKe TOIUIMBHOIO HHXKEKTOpa SIBISETCS TaKoW e, Kak U
byHKuMs MoaM(UUUPOBAHHON pPa3HOCTH MaBJIEHUH, wHcmonp3yemas Ha starme 1006 s
onpeaeNeHus MOAU(PUIIMPOBAHHONW PA3HOCTH AaBjieHUH. Takum oOpa3oM, UTOTOBOE BBIXOIHOE
3Hau€Hue, MoJydaeMoe MyTeM MHIEKCUPOBAHMs COXPAaHEHHBIX AAHHBIX O 3allyCKe TOIUIMBHOIO
MH)XEKTOpa BO BpeMsi pabOThl JBUTATENs, MOXKET MPEACTaBISATh COOONH MOIU(HUIIMPOBAHHYIO

HWHKCKTOPHYIO Ta6m/my, 3HAYCHUA B KOTOpOfI MPOUHACKCHUPOBAHBI C NMOMOIIbIO
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MOIU(PHUIIMPOBAHHON PA3HOCTHU JABJIEHUH (2 HE TOJBKO IO JABJICHUIO B TOIUIMBHOW pamIie UM
K€ HA OCHOBAHMM pA3HOCTH MaBJIGHUI B COIUIOBOM OTBEPCTHM HHXKekTopa). Ilpmmepom
MOIU(PHUIIMPOBAHHON WH)XEKTOPHOM TaONUIIbl sABISIETCS BTOpas MHXeKTopHas Tabmuma 302,
npencrasineHHas Ha Pur.3. B omHOM npumepe MomuduUMpOBaHHAs WHXKEKTOpHas Tabiuna
MOXeT ObITh COXpaHEHa B MAMATH. 3aTe€M YKa3aHHbII CrIocod MpOomoIKaeTCs, MePexXosl K ATaIy
1012, Ha KOTOPOM B MOIU(HUIIMPOBAHHON WHKEKTOPHOU TaOJIUIIe HAXOAST TOTUTMBHOE 3HAUYEHUE
(monyuenHoe Ha stane 1004) 1 MonuPUINPOBAHHYIO PA3HOCTD NABJICHUH.

[0085] Ha ostane 1014 ¢ mnomMOmBID KOHTPOJJIEPA BBIMOJHSAOT HHTEPIOJSILUIO
WH/IEKCUPOBAHHBIX JAaHHBIX O 3alyCKe WH)KEKTOPOB W3 MOIU(PHUIHMPOBAHHOH HHXKEKTOPHOM
TaOJUIBI JUI ONIPENeNIeHUs] BPEMEHHU 3aIyCKa HMHXKEKTOpPa B COOTBETCTBUU C OIpPEIesIeHHON
MOIU(PHUIIMPOBAHHON PA3HOCTBIO IABJICHUI U TOILIMBHBIM 3HaueHueM. Croco0 Ha stame 1014
MOJKET BKJIFOUATh ONPEAETICHHE 1O HMHXEKTOPHOW TalNHIle OTHENbHBIX 3HAYEHUH O 3aIycKe
MH)KEKTOpA, KOTOPbIE HAXOASTCS BOJNM3M 3alaHHOTO 3HAUYEHUs MOAU(DUIIMPOBAHHON Pa3HOCTH
JaBJIEHUH U TOTJIMBHOTO 3HaueHMs. Hanmpumep, ¢ TOMOIITBI0 KOHTPOJUIEpa MOXKET OBITh HAHIEHO
nepBoe 3HAYeHUsT MOTU(PHUIIMPOBAHHON PA3HOCTH AABJIEHHUH, KOTOPOE MPEBBIIIAET ONPEACICHHOE
3HaYeHHe MOAM(PHULMPOBAHHON PA3HOCTH NABJICHUH, W BTOpOE 3HaYeHHE MOAM(HULHNPOBAHHON
Pa3HOCTH JaBJIEHUH, KOTOPOE MEHbIIIE ONPEAEIeHHOIO 3HaUeHUs] MOAN(DULIPOBAaHHON Pa3HOCTH
nasneHunil. [lepsoe u BTOpoe 3Ha4eHUsT MOIU(PUIIMPOBAHHON PA3HOCTU AABJIEHUN MPEICTABISIOT
co0oli 1Ba 3HaUeHHUsT MOAU(PHUIMPOBAHHON PA3HOCTH AABJIEHUH W3 TPYMIbI COOTBETCTBYIOIIUX
3HAYEHUH, YKa3aHHBIX B MEPBON CTPOKE WHXKEKTOPHOW TaOJiMIbl (HampuMep, B MEPBOH CTPOKE
310 Bropoit Tabmuuel 302). 3aTeM ¢ MOMOIIBIO KOHTPOJUIEpAa MOXKET OBITh HAlIEeHO mepBoe
TOIUTUBHOE 3HAYEHHUE, KOTOpPOEe IPEBbIIIAeT BHIOPAHHOE TOIUIMBHOE 3HAYEHUE, U BTOPOE
TOIUTUBHOE 3HAYEHHUE, KOTOPOE MEHbLIEe BHIOPAHHOTO TOIUIMBHOTO 3HadeHus. [lepBoe U BTOpOE
TOTUTUBHBIE 3HAYEHUS MPEACTABISIIOT COOOM /1Ba TOIIMBHBIX 3HAYEHHS U3 TPYIMIbI TOIUIUBHBIX
3HAYEHUH, YKAa3aHHBIX B MEPBOM CTOJIOLE WHMKEKTOPHOW TadJMibl (HAmpuMep, B MEPBOM
cronbue 312 Bropoii Tabmuubl 302). 3aTeM B WHKEKTOPHOU Tadnwie (Ccomepskaliue NaHHBIE O
3alyCKe WH)XEKTOPOB WJIM BPEMsl HX 3alyCcka) BBIOMPAIOT SYEHKH, 3HAUEHHs KOTOPBIX
COOTBETCTBYIOT IEPBOMY M BTOPOMY 3HAYEHHSM MOAU(DUIIMPOBAHHON PA3HOCTH NABJICHUH H
NEpPBOMY U BTOPOMY TOIUIMBHBIM 3HA4YE€HMUsIM. 3aTe€M C IMOMOLIbIO KOHTPOJIIEpA BBIMOJIHSIOT
MHTEPTIOJSILNIO BRIOPAHHBIX OTAEIbHBIX 3HAUEHUH JAHHBIX Ui ONPENeSIeHHs] BpEMEHH 3aIyCKa
TOIUTUBHBIX WHXXEKTOPOB B COOTBETCTBUU C OIPENENIEHHOW MOAM(DHIMPOBAHHONW Pa3HOCTBHIO
JABJICHUI U TOIUIMBHBIM 3HAYEHHUEM.

[0086] Ha stanme 1016 ¢ moOMOIIBIO KOHTPOJUJIEPA HA BBIXOAE MOJYYAOT ONPEIEIICHHOE

BpeMsl 3allyCKa WHXKEKTOpOB. 3aTeM, Ha 3Tame 1018 ¢ momolipro KOHTpoJuiepa peryiupyroT
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BIIPBICK TOIUIMBA HA OCHOBAHWUHU ONPENEJICHHOTO BPEMEHHU 3amycka HMHKeKTopoB. Kak ommcano
BBILIE, PErYJIMPOBAHUE BIIPbICKA TOIUIMBA MOXKET BKJIIOYATh PEryJIMPOBAHUE PEKMMAa BIPBICKA
TOIUIMBA OJHOTO WM OOjiee TOIUIMBHBIX HHXKEKTOPOB. B uWacTHOCTH, B OZHOM mpumepe ¢
MIOMOIIBIO KOHTPOJIJIEPA PEryJIUPYIOT CUTHAN HMIUPOTHO-UMIYJIBCHOM MOAYJALMU Ul 3aJaHUS
KOMaHIbl Il TOIUIMBHBIX HH)KEKTOPOB HA  BIPBICK TOMJIMBA C  ONpENETeHHOM
NPONOJIKUTEIBHOCTBIO. DTa MPONOJUKHTENHOCTh MOJKET OBITh BbIOpaHa Ha OCHOBAaHUHM Ha
BpPEMEHH 3aIyCKa TOIUTMBHBIX MH)KEKTOPOB. 10 CyTH, Bpems 3amycka TOIUTMBHBIX WH)XEKTOPOB
MOJKET TPECTaBJIATh COOOH BpeMsl, B TEYEHHE KOTOPOTrO TOIUIUBHBIE MHKEKTOPBI OTKPBITHI U
BITPBICKUBAIOT TOTUTMBO B IIFJIMHIPBI IBUTATEJIS.

[0087] Takum oOpa3oM, ¢ MOMOINBIO KOHTPOJUIEpA B ABUTATENiE IAHHBIE O 3amyCKe
TOTUTUBHOTO MHKEKTOPA, UMEIOIHECS B KOMITBIOTEPHOH NMaMsITH, HHACKCHPYIOT KaK (PYHKLHUIO C
NOMOIIBI  (PYHKUMHA MOAM(DHUIMPOBAHHONH PpA3HOCTH [ABJICHWUHN, BBINOJHIIOT JHHEHHYIO
MHTEPTIOJSILNI0 HHASKCUPOBAHHBIX JAaHHBIX O 3aMyCKE MHXKEKTOPOB JJIsl OTPENETICHNs] BPEMEHU
3amycKka WH)KEKTOPOB TPU OINpPENEeNIeHHOM [aBJICHWHW B TOIUIMBHOM paMIle Ha OCHOBAHUHU
¢yHKIMM MOAM(PHUUMPOBAHHON pA3HOCTH [ABICHUH M PErYJUPYIOT BIOPBHICK TOIUIMBA B
IBUraTesle Ha OCHOBAHWU BPEMEHM 3aIlyCKa WH)XEKTOPOB. B OJHOM mpuMmepe peryimpoBaHue
BIIPBICKA TOIUIMBA BKJIOYAET PEryJIMPOBAHUE JINTENBHOCTH HMIYJIbCa OJHOrO WiM Oolnee
TOIUIMBHBIX HH)KEKTOPOB, TPHYEM JUIMTENbHOCTb HMIIYJIbCA YBEIWYMBAETCS IO Mepe
yYBEJIMYEHUS BPEMEHHU 3amycka wuHxekropa. Kpome Toro, KOHTpoyulep BBINOJIHEH C
BO3MOKHOCTBIO BIIPBICKA TOILIMBA B Auamna3zoHe 20 rpagycoB OT BEPXHEH MEPTBOW TOYKHU IPH
JaBlIeHUU B LWIMHApPE. B ogHOM mpumepe MHAEKCHPOBAHME AAHHBIX O 3alyCKe TOIUIUBHOIO
WH)KEKTOpa BKJIHOYAaeT HWHACKCHPOBAHUE COXPAHEHHBIX JAaHHBIX O 3aMyCKe TOIUIMBHOTO
WH)KEKTOpa TMyTeM BBIYHCICHHS KBAaJIPATHOTO KOPHS U3 MOTU(PHUIMPOBAHHOW Pa3HOCTH
JaBJIEHUI B COIJIOBOM OTBEPCTHUH TOIUIMBHOIO WHIKEKTOpA, NMPUYEM COXPAHEHHBbIC TAHHBIE O
3aIyCKe TOIUTMBHOTO WH)KEKTOpPA COXPAHEHBI B KOMITBIOTEPHOH MaMsATH YKa3aHHBIX HECKOJBKUX
ABUTaTeNell, B KOTOPBIX HCIIOJNB3YIOTCS OJUHAKOBbIE TOIUIMBHBIE WHXKEKTOPBL DyHKIHUS
MOIU(PHUIIMPOBAHHON PA3HOCTHU JAaBJICHUI MO3BOJSIET MPEOOPA30BhIBATH BEIXOAHOE TaBJICHUE HA
BBIITyCKE COIUIA C OMOINBI (PYHKIIMH OT CKOPOCTH JIBUTATENsl M PEXKHUMa BIIPBICKA, MPH 3TOM
Pa3HOCTh  JABIEHWH KOPPEKTUPYIOT C TOMOILIBK  JOMOJHHUTENBHOrO  IMOMPABOYHOTO
ko3 umeHTa, KOTOpPbIH KOPPEKTHPYET Pa3HULy MEXIOY HAeHCTBUTENbHBIMUA 3HAYCHUSIMH
JaBIIEHUs MIPH YCTAHOBKE HA JIBUTATENIC M 3HAYEHHMSMHU JaBJIEHUs, HaOIONaeMBbIMU BO BPEMs
UCTIBITAHUIN MHXKEKTOPA Ha CTeH/E (BHE ABUraTess). B anbTepHaTUBHBIX BAPHAHTAX BBITOJTHEHHS
JOTIONTHUTENBHBIN TONPAaBOYHBIA KO3(PPHUIMEHT MOXKET MpeacTaBisAsTbh COOOH (YHKIHMIO OT

KOJINYECTBA JKUJIKOTO TOIUIMBA (HApHUMep, AU3EbHOIO TOIUIMBA) U KOJIMYECTBA Ia3000pa3HOro
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TOIUTMBA, BIIPBICKUBAEMOTI'0 B IBUTATEINb, IIPEACTABIIIIOINI cOO0M MHOTOTOITMBHBIIN IBUTATENb.
Kpome TOro, KOHTpOJuIEp BBINOJHEH C BO3MOKHOCTBKO JIMHEHHOW HHTEPIHOJISALUU TEepPBOTO
MHAEKCUPOBAaHHOTO BPEMEHHU 3aIyCKa TOIUIMBHBIX MH)KEKTOPOB M BTOPOIO MHAEKCHPOBAHHOIO
BPEMEHHU 3aIlyCKa WHXKEKTOPOB HAa OCHOBAHUH TOIJIMBHOTO 3HAYEHUs] M MOIU(PHLIUPOBAHHON
Pa3sHOCTH NaBIEHWUH, NMpUYeM MOAU(HLMPOBAHHAS PA3HOCTb NABJIEHHH MPENCTaBIsIET COOOH
KBaJpaTHbINl KOPEHb W3 Pa3HOCTU NAaBJIEHUN B COIUIOBOM OTBEPCTUU WHIKEKTOpa 3a BBIUETOM
JOTIOJIHUTEIPHOTO  MOMPABOYHOTO KO3 (HUIIMEeHTa W HaBJIEHHs] Ha BBIMYCKE OTBEPCTHS,
YMHOKEHHOTO Ha ()YHKIHMIO OT CKOPOCTH JABHIaTessl U pekuMa BIpbICKa. Kak MOsSCHEHO BbIIIE,
WH/IEKCUPOBAHHE MHXEKTOPHOM TabJIUIIBI ¢ TOMOLIBI0 MOAU(PUIIMPOBAHHON Pa3HOCTH JABJICHUI
(HarmpuMep, Ha OCHOBaHMU (PYHKUHUH MOAUGDUIIMPOBAHHON PAa3HOCTH MAABJICHHI) IO3BOJISET
npeoOpa3oBaTh AaHHBIE O 3aMyCKe TOIUIMBHOTO HH)KEKTOpPA, COXPAHEHHBbIE B HMHXXEKTOPHOM
tabnuie, 9ToObI CAeNaTh 5TH JAaHHBbIE B siUEHKaX WHXKEKTOPHOH Tabmuibl Oonee TUHEHHBIMH U
YUUTBIBATh Pa3HUIY AABIEHHUH B CIyd4ae MOHTaXKa Ha JBUTATENE NMPH PA3HBIX YCIOBUAX PaOOTHI
nasuratens. B pesynprare, MOrpemiHOCTh MHTEPIIONSLUN MOKET OBITh YMEHBIIEHA, TEM CaMBbIM,
MOBBIIIAST TOYHOCTb 3HAYEHHMs] BPEMEHM 3allyCka TOIUIMBHBIX HWH)KEKTOPOB Ha BBIXOAE
KoHTpoJuiepa. Kpome Toro, uist TeKyIux ycaoBUN pabOThI ABUraTessi MOTYT OBITh ONpeneeHb
Oosee TOYHBIE 3HAYEHUS BPEMEHM 3aIyCKa HHXKEKTOpoB. Takum o0pa3oMm, MOXKeT ObITh
MOBBILIEHA TOYHOCTb YINpPaBJE€HHs] TOIUIMBHBIMH MHXKEKTOPAMH, TE€M CaMbIM, IOBBIIIAsS
5 PEeKTUBHOCTh MOTPEOIEHHs TOIUIMBA B JBUTATENe M MPU 3TOM yYMEHbIIAass HEPAaBHOMEPHOCTD
BBIOPOCOB JBHUTATES.

[0088] B onHOM BapuaHTe BBINOJHEHUS MPEIJIOKEHAa CUCTEMA, COMepIKallasi IBUTraTelb,
TOTUTUBHBIN HHXKEKTOP M KOHTPOJUIEP, CoAep Kauuii oguH miu donee npoueccopos. Kontposep
BBIMOJIHEH C BO3MOKHOCTBEO OTNPENeNICHUs 3HAUSHHsI MOAU(ULIPOBAHHON Pa3HOCTH JABJICHUI B
COIJIOBOM OTBEPCTUH TOIUJIMBHOIO HHXEKTOpAa HAa OCHOBAHUM ONPENENICEHHBbIX 3HaYeHHi
JaBJIEHUs BbIIIE M HIKE MO MOTOKY OT COIUIOBOTO OTBEPCTHUsl, CKOPOCTH IBUTaTels, pekuma
BIIPBICKA M (PYHKIIMH MO UIIIPOBAHHON pa3HOCTH NaBjieHnd. KoHTpouiep Takke BBITOJIHEH C
BO3MO)KHOCTBIO T€HEPHUPOBAHMSI BBIXOAHOIO 3HAUEHHUS ISl 3alyCKa TOIUIMBHBIX HHXXEKTOPOB
NyTeM MHTEPIONSALMN WHAEKCHPOBAHHBIX JAaHHBIX O 3allyCKe TOIUIMBHOIO HWHXXEKTOpA,
UCTIONB3Ysl 3HAYeHNE MOAM(DULIMPOBAHHON PA3HOCTU NABJICHUH B KaueCTBE MEPBOTO BXOMHOTO
napamMeTpa, IpuueM JAaHHbIE O 3allyCKe TOMJIMBHOIO UHKEKTOPa UHAEKCUPYIOT B COOTBETCTBHHU C
NEPBBIM U BTOPBIM BXOJAHBIMM napamerpamu. Hampumep, B COOTBETCTBMU C OJHHUM acIEeKTOM
BTOPOIl BXONHOW TapaMeTp MOKET MPencTaBisiTh COOOH TOIUIMBHOE 3HAYCHHE, MPUYEM
TOIUTMBHOE 3HAYE€HUE MPEACTABIISIET COOOM KOJUUECTBO TOIUINBA, BIPHICKMBAEMOTO 32 OUH XOJ

TOIIJIMBHOI'O MHXKCKTOpPA.
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[0089] B omHOM BapuaHTe BBINOJHEHUS MPENJIOKEHA CUCTEMA, COAEepIKallasl JBUIraTelNb,
TOTUTUBHBIN HHXKEKTOP U KOHTPOJUIEP, CoAep Kaluil onuH miu Oonee npoueccopos. Konrpomnep
BBIMIOJIHEH C BO3MOKHOCTBIO YIPABJIEHUS BIPBICKOM TOIJIMBA MyTEM 3allyCKa HH)KEKTOpa B
onpeaeneHHoe Bpemsi. KoHTponiep BBINOIHEH ¢ BO3MOKHOCTBIO ONPEENICHNs] BPEMEHU 3aIyCcKa
Ha OCHOBaHHMM KOMaHJIHO-33/1aBA€MOT0O TOILIMBHOTO 3HAYeHUS M (PYHKIMHU MOAU(PHULIUPOBAHHON
Pa3HOCTH [aBJEHUH B COIUIOBOM OTBEPCTUM HWHXKEKTOpa. MoauduuupoBaHHAas Pa3HOCThb
JaBJICHUN T[OJlyueHAa Ha OCHOBAHUHM PA3HOCTH MeEXAY JaBJICHHEM B paMIile U MUKOBBIM
JaBJIEHUEM B LIWJIMHAPE, KOTOPOE MpeoOpa3oBaHO ¢ MOMOIIBIO (PYHKIIMH OT CKOPOCTH ABHTaTENs
U pexXuma BIPbICKA, IPU OTOM pPa3HOCTb [aBJIEHUN CKOPPEKTHPOBaHA C IOMOILBIO
MOMPABOYHOTO K03 durimenTa.

[0090] Crnenyer moHMMaTh, YTO B TAHHOM JTOKYMEHTE YKa3aHUE 3JIEMEHTA WJIU 3Tara B
€IMHCTBEHHOM YHCJIe IOJDKHO TPAKTOBAThCS 0€3 MCKIIIOYEHHS BO3MOKHOCTH HCIIONB30BAHHUS
HECKOJIbKMX TaKUX 3JIEMEHTOB WMJIM JTaloB, €CJIM YeTKO He yKa3zaHo uHoe. Kpome Toro, ccbuiku
Ha "OAMH BapUAHT BBINOJHEHHWs" JAHHOTO H300peTeHHs HE HUCKIOYAIOT  HAJTHYHS
JOTIOJTHUTENIbHBIX BAPUAHTOB BBIMOJHEHUS, KOTOpPblE TAaK)XXKE COJEPKaT yKa3aHHblE NMPU3HAKU.
bonee Toro, ecim OAHO3HAYHO HE YKAa3aHO HHOE, BApUAHTBl BBINOJHEHHUs, ''copepskaiiue”,
"Brurovaroie” wim "umeromue” 3JeMEHT WM 3JIEMEHTBI, UMEIOIUEe ONpeAeIeHHbIH NTPU3HAK,
MOTYT COAEp)KaTb TaKHe [OINOJIHUTEIbHBIE 3JIEMEHTBI, KOTOpble HE O0JAAalT yKa3aHHBIM
npusHakoMm. CnoBa "BKIo4aromui" U "B KOTOPOM" HCHONB3YIOTCA B Ka4ye€CTBE YIPOIIEHHbIX
SKBUBAJIEHTOB COOTBETCTBYIOLIUX CJOB "comepkaumit" u "B koropom". Kpome Toro, crnosa
"nepBbIii”, "BTOpON", "TpeTHH" U T.A. UCMOIB3YIOTCA UCKIFOYUTEIBHO B KAUECTBE OPUEHTHUPOB U
HE O3HAYAKOT YHCJICHHblE TPEeOOBAHUS WM KOHKPETHBIA MOPSIOK PACHOJNOXKEHHUs TaKhX
O0BEKTOB.

[0091] CriocoObl yripaBiieHHs] M aJTOPUTMBbI, PACKPBITBIE B JAHHOM JOKYMEHTE, MOTYT
OBITH COXpPAHEHBI B KAYECTBE UCIIOJHUTENbHBIX MHCTPYKIMHA B JOJTOCPOYHON MaMATH U MOTYT
OBITh OCYILIECTBJICHBI C TOMOIIBID CHUCTEMbI VIIPABICHMs, COIEeprKalell KOHTPOJUIED B
KOMOMHAIIMM C PA3JIMYHBIMU JATYUKAMH, WCIOJHHUTEIBHBIMA CPEACTBAMH W IPYTHMH
TEXHUYECKUMU CpeAcTBaMM aABuraress. KoOHKpeTHble ajropuTMbl, ONUCAHHbIE B JaHHOM
IOKYMEHTE, MOTYT NPEACTaBIsATh [0 MEHbIIEH Mepe OAHy U3 JIo00ro 4mcia CcrpaTerui
00paboTKH, TAKUX KaK CTPATETHH, BbI3bIBAEMbIE COOBITHSIMH, NPEPHIBAHUSIMU, MHOT0331auHbIE,
MHOTONOTOUHBIE cTpaTerudl u T.1. Ilo cyTtH, pa3nuuHble NefCTBUs, Onepaunu Wiiu QyHKLNH,
OIMCAHHbBIE 371€Ch, MOTYT OBITH BBINOJHEHbI B YKAa3aHHOM MOCJIENOBATENbHOCTH, MapaUIETbHO
WM B HEKOTOPBIX CIy4asix MOTYT ObITh OMYIIE€Hbl. AHAJIOTHYHBIM 00Pa30M, YKa3aHHBIN MOPSIIOK

00paboTku He O0sI3aTENBPHO JOJKEH O0ecreunBaTh NMPU3HAKU U MPEUMYILIECTBA ONHCAHHBIX B
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JIaHHOM JIOKYMEHTE NMPUMEPHBIX BAPHAHTOB BBIMOJIHEHUS, TIOCKOJIbKY TaKOH MOPSIOK MPHUBEACH
1y o0nerdeHus WUTIOCTPalMU M onucaHus u3oOperenus. OpHo(-a) mim Oojiee ONMMCAHHBIX
AEeWCTBUH, onepanuii W/wii GyHKIHUHA MOTYT ObITh BBIIIOJIHEHBI MHOTOKPATHO B 3aBHCUMOCTHU OT
UCIIONIb30BAHUSI KOHKPETHOH cTparernu. Kpome Toro, onmcaHHble AEHCTBUS, ONEpaly W/Win
¢yHKIIME MOTYyT ObITH rpaduyeckn BbIPaKEHbI B BUIE KOJA, BCTPAUBAEMOI'O B AOJITOCPOUYHYIO
NaMsITh MAIIMHOYHUTAEMOTO HOCHTENSI, HCIOJb3yEMOTO B CHCTEME YIPABICHHS JBUTATENIEM,
NPUYEM OINUCAHHBIE IEWCTBHUS BBIMOJHSIOTCS MyTeM HCIOJHEHUs] WHCTPYKLMHA B CHCTEME,
cozepsKalleil pa3MYHble TEXHUYECKHE KOMIIOHEHThI JIBUTATelsl B KOMOMHALIMU C 3JIEKTPOHHBIM
KOHTPOJUIEPOM.

[0092] B naHHOM ONKHCAaHWM HWCMOOJB30BAaHbl TMPUMEPBI AJsl  PACKPBITUS JTaHHOTO
n300peTeHNs], BKIFOYast MPEANOYTUTENbHBIA BAPUAHT, & TAKXKe Uil 00ECTIeYeHHsT BO3SMOKHOCTH
IUIA CTIELMAJICTa B COOTBETCTBYIOLIEH OOJIACTH TEXHMKH PEaM30BaTh NaHHOE H300peTeHHe,
BKJIFOYAsi €r0 M3TOTOBJIEHHE M HCIIOJNb30BAHHUE JIFOOBIX YCTPOWCTB WJIM CHCTEM, a TaKXKe
OCYIIECTBHUTh JIOObIE BKIJIIOYEHHbIE B JaHHOE H300peTeHHe crocoObl IlareHTyemblii o0beM
JAHHOTO W300peTeHust ompenesieH (GopMyJsiol H300peTeHUsT U MOXKET COAepXKaTh IPyrHe
NPUMEPBIL, KOTOPbIe MOTYT OBbITh OCYILIECTBJIEHBI CHENHMAINCTAMU B JAaHHOH OOJACTH TEXHUKHU.
VYka3zaHHbIe Apyrue NpUMephbl BXOIAT B 00beM (opMyIsbl M300pETEHHs], €ClIM OHH COAEpKaT
CTPYKTYpHBIE 3JIEMEHTBI, KOTOpBbIE COOTBETCTBYIOT 3JIEMEHTaM B (QopMmyse H300peTeHHs
COrJIacHO ee OyKBaJIbHOMY TOJIKOBAHHUIO, MJIM €CJIM TaKHe MPUMEPBl COAEPKaT SKBUBAJIEHTHbIE
CTPYKTYPHBIE D3JIEMEHTbl C HECYIIeCTBEHHbIMH OTJIMYHMSAMU OT O3JEMEHTOB B (opmysie

n300peTeHus! COrIacHO ee OyKBaJIbHOMY TOJIKOBAHUIO.



DOOPMVIJIA NU30BPETEHHA

(a1 peruoHaIbLHOM CTAAMH)

I. MammnHounTaeMblil HOCUTEIh HHPOPMALIMY C AMSTBIO, COEPIKAIIUIL

JIaHHBbIE O 3aIlyCKe TOIUIMBHOIO MH)KEKTOpA, MHIEKCUPOBAHHbIE B yKa3aHHON MaMsTH B
COOTBETCTBUH C ABYMs BXOAHBIMHU ITapaMETPaMu,

HHCTPYKLIUU OJId ONPCACIICHHUA 3HAUYCHUA MOI[I/I(bI/ILII/IpOBaHHOI‘/'I Pa3HOCTH Z[aBJIeHI/Iﬁ B
COILIOBOM OTBEPCTUU TOIUIMBHOI'O HMHIKCKTOPAa Ha OCHOBAHHMU OIPEACICHHDBIX 3HAYEHUH
AABJICHUSA BBIIIC U HHUXKE IO MOTOKY OT YKAa3aHHOT'O COIJIOBOI'0 OTBEPCTHsA, CKOPOCTHU ABUIATECIIA,
peskrMa BIPBICKA U PYHKIIUH MOIU(DUIIIPOBAHHON Pa3HOCTH AABICHUN, U

HHCTPYKLIUHU [OJid TCEHCPUPOBAHUA BBIXOAHOIO0 3HAYCHUSA [OAJisd 3allyCKa TOIUIMBHOI'O
HWHKCKTOpAa NOYTEM HWHTEPNOIAINN HWHACKCUPOBAHHBIX JAHHBIX O 3allyCKE TOIUIMBHOI'O
MH)KEKTOpa C MCIIOb30BAHUEM YKa3aHHOTO 3HAUEHHsI MOAU(UIIMPOBAHHON Pa3HOCTH JaBJICHUI

B Ka4E€CTBC NEPBOTO U3 YKA3AHHBIX ABYX BXOJHBIX MMapaMETPOB.

2. Hocurene mo m.1, B KOTOPOM yKa3aHHbIE OINpPEIEICHHbIC 3HAYEHUs NABJIEHUs
BBIIIE M HWXKE€ MO IOTOKY OT YKa3aHHOIO COIUIOBOIO OTBEPCTHS BKJIIOYAKOT H3MEPEHHOE
JABJICHUE B TOIUIMBHOW paMIle, U3MEPEHHOE BBbIIIE MO MOTOKY OT YKa3aHHOIO TOIJIMBHOIO
MHXKEKTOpPA, W CMOJEIHPOBAHHOE MHUKOBOE MABJICHUWE B LWJIHWHIApPE, INPU 3TOM YKa3aHHOE
U3MEpPEHHOE JIaBJICHUE B TOIUIUBHOW pamIie, MPeArOoYTUTENbHO, PEACTaBIsieT COOOH aBIeHue
B pamme AJis JKUAKOTO TOIJIMBA, BIPBICKMBAEMOI'O B JBUraTeNb 4YEPE3 YKa3aHHBIN TOIUIMBHBIN

HUHXKEKTOP.

3. Hocurenb 1o 1.1, B KOTOpOM yKa3zaHHasi PyHKLUST MOTUPUIIMPOBAHHON Pa3HOCTH
JaBJICHUH TIPENCTaBIsAeT COOOW aNmpOKCHUMALWID KBAJIPATHBIM KOPHEM Pa3HOCTH MEXKAY
JABJIEHUEM BBIIIE MO MOTOKY U JAABJIEHUEM HUXKE IO IMOTOKY OT YKa3aHHOIO COILIOBOTO
OTBEPCTHUS, CKOPPEKTHPOBAHHON C TIOMOIIBIO MOTNPABOYHOTrO KO3 PHUIMEHTa, TPUUEM JaBJICHUE
HIDKE TI0 MTOTOKY OT YKa3aHHOTO COIJIOBOTO OTBEPCTHS MPE0OPA30BAHO C MOMOIIBIO (PYHKIIUH OT
CKOPOCTH J[BHUraTeiisi U PEKUMa BIPBICKA, MPU 3TOM aNIpOKCHUMAaLus KBAAPAaTHbIM KOPHEM
JIMHEapU3yeT JaHHbIE O 3alyCKe TOINIMBHOIO MHXKEKTOPA, COXPAHEHHbIE B OMHOW WHXKXEKTOPHOU

KapTe B YKa3aHHOMW MaMsITH.

4. Croco® st nmBUrarens, BKJIIOYAIOIIMHA BIPBICK TOIUIMBA IyTEM 3aIyCKa
HH)KEKTOpA B OINPENEJIEHHOE BPEMs 3allyCKa, KOTOPOE ONPENEINAIOT HA OCHOBAHUM KOMAaHJHO-

3a/1aBa€MOr0 TOIUIMBHOIO 3HaueHHs M (QYHKIUH MOAU(PHUIMPOBAHHON PA3HOCTU NAaBJICHUI B

3AMEHAIOIIMNM JTUCT
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OTBEPCTHH COIUIA HHXXEKTOPA, MPUUEM YKa3aHHYI0 MOAM(PULIMPOBAHHYIO Pa3HOCTH MOJIYYArOT Ha
OCHOBAHHUH PAa3HOCTHU MEXKY AABJICHUEM B PaMIl€ U MUKOBbIM JABJIECHUEM B LIMJIMHAPE, IPU 3TOM
NMKOBOE JIaBJIEHHE MPeoOpasoBaHO C MOMOIIBI0 (PYHKIMM OT CKOPOCTH JBUTATENsl U PEXUMA
BIIPBICKA, IPUYEM YKa3aHHAsl Pa3HOCTb JABJIEHUH CKOPPEKTUPOBAHA C MOMOLIBIO MONPAaBOYHOIO

Koo unmeHTa.

5. Cucrema TOITMBHON paMIIbl, COAep Kalasi:

OOIIYIO TOTUTUBHYIO paMITy,

TOTUTMBHBIE MH)KEKTOPBI, BBIMOJHEHHBIE C BO3MOKHOCTBIO BIPBICKA JKUAKOTO TOIUINBA U3
o011eli TOTUIMBHOM PaMITbl B LIMJIMHAPBI ABUTATEIIS,

MAIIUHOYUTAEMBIH HOCUTENb MH(POPMALUK C MaMAThIO, B KOTOPOH COXpaHEHa OJHA
WH)KEKTOpHast TabNHIa, KOTOpash CONEPKUT NaHHble 00 WH)KEKTOpPax, HMHIACKCHPOBAHHBIE C
NOMOIIBI0 (QYHKIMH MOAU(HUIHMPOBAHHONH Pa3HOCTH AaBJIEHUH, KoTopas obecneunBaer Ooinee
JMHEHHYIO 3aBHCHUMOCTb MEXIy AaHHBIMH 00 MHXKEKTOPax B YKA3aHHOW ONHON MHXKEKTOPHOH
tabnune, npudeM (QYHKUIUS MOAU(DUIUPOBAHHOW PAa3HOCTH NABJIEHUH MPENCTaBJsieT COOOi
(YHKIMIO OT pA3HOCTH [AaBJIEHUH B COIUIOBOM OTBEPCTHM MUl KaKIOTO M3 YKa3aHHBIX
TOTUTUBHBIX WHXEKTOPOB, OT CKOPOCTHU JIBUTaTeNsI U OT PEXXMMa BIPbICKA, U

KOHTPOJUIEP, BBIMOJIHEHHBIH C BO3MOXHOCTBIO YIPABJIEHHS YKa3aHHBIMU TOIIMBHBIMH
MH)KEKTOpaMH Ha OCHOBAHMU BPEMEHH 3aIyCKa TOIUIMBHBIX HMH)KEKTOPOB, NMPHYEM YKa3aHHBIH
KOHTPOJUIED BBIMOJHEH C BO3MOXHOCTBIO OIpEAENeHUs] BPEMEHH 3alyCka TOIUIMBHBIX
WHKEKTOPOB ITyTE€M HHTEPIOSLUN HHACKCHPOBAHHBIX JAHHBIX 00 MHXXEKTOpaxX W3 yKa3aHHOH
OIHON MHXKEKTOPHON TabJIMLIbI HA OCHOBAHUH OINPENESICHHOTO JaBJIeHHs B TOIIMBHOW pamIie U

KOJIMYCCTBA TOIJIMBA, BIIPBICKUBACMOI'O 3a OAUH X0 TOIINIMBHOTO MHXKCKTOpPA.

3AMEHAIOIIMNM JTUCT
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