[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®NO: LLeb3yxosa TatbsiHa AnekcaHgpoBHa

[omxHocTb: [upekTop Msturopckoro uHctutyTa (Gunman) Cesepo-Kaskasckoro
(efepanbHOro yHMBepcuTeTa

[ata nognucanus: 24.08.2023 12:41:55

YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

nc. 14. MuacdopmalimoHHOE OKHO O CHCTEME aBTOMOONJLAL.

IIocne HaxxaTus Ha UKOHKY Mofenu arromoouns [Ilonaeie cuctemer BMW
V10.02] ua sxpane nogaBurcs coodmenue (puc.15): «IIporpammuoe obecrieuenne
CKaHepa IIO3BOJIIET JUArHOCTUPOBATL HSJIEKTPOHHBLIE CHCTEMBI YIIPaBJICHI
apToMoOuneit BMW, BeinymieHHBIX g0 2006 rojla BKITIOUNTEILHO, BKIIFOUAS TaKHE
CUCTEMEBI, KaK yIpaBJIEHHE JBUTraTeleM / maccH / Ky30BOM H MHOTHE IpyTHE.
OyHKIUH, BHIIIOIHSEMBIE MPUOOPOM, TaKHe XK€ CaMble, KaK H Y OpUTMHAIbHBEIX

HNHCTPYMCHTOB CKaHHNPOBaHIA.

EbLIGEpHTE BEPCHK NpOrpaMMkl

MonHeIe CACTeMel EMW V10,02

Nporpamma cnocoBOla
OHarHoCTHpoOEBE4GTE ZNEKTPOHHLbLIE
CHCTEMEBEI YRpaBNCEHAA
asToMmobnnen mapen BMW oo

2006 roga.

CTP. BBEPX | CTP. BHH3 0K

‘ HEEEH‘ ‘HEII""IEIIIJI:

Puc. 15. MudopmaimmoHHOE OKHO.

ITocne Haxatug Ha kHonky [OK] ckaHep BEIIIOIHUT Ilepe3aIyCck 1 IpOBEPKY
SMARTBOX, a 3areM HauHET 3arpy3kKy IporpamMm guarHoctukm m3 CFKF
KapTpuka. Ilocrne 3arpy3kn Ha sKpaHe IIpuOOpa O0TOOpa3uTCsd MEHIO BhIOOpa

JIIIarHOoCTHYECKOro pa3zbeMa (puc. 16).
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EblDEpHTE EEPCHH NpOrpaMMel

BEMW-20PIin AHaArHocT passLeM

OBD 1II-16Pin OAWaArHocCT pa3béM

CTPp. BEEPX CTP. BHH3

nomol | Hasag | newaTte |noMows

Puc. 16. adopmanmmoHHOE 0KHO BEIOOpa pa3zbEéMa JUArHOCTUKIL

HeoOxoaumo BEIOpaTh AUAarHOCTUYECKUI COEAUHUTENL, COOTBETCTBYOIHIA,
pazbeMy YCTAaHOBIIEHHOMY Ha JUAarHOCTHUPYEMOM aBTOMOOIIIE:
1. 20-Ti KOHTAKTHBII JHAarHOCTUYECKHUII pazbeM BMW.

2. 16-tu xoHTaKkTHREIII OBD-II quarHocTHYecKUil pazbeM.

MeTogel AUArHOCTUKH JJII OOOHMX BHJOB AUATHOCTUYECKHX pa3beMOB
MOX0KN. J[JI1 onmcaHMI mpueMoB paboTel BEIOEpeM, HanmpuMep 20-TH KOHTaKTHEII
nuargoctuuecknn pazbeM BMW. Ha skpaHe IOABUTCS CHUCOK JUATCHOCTUPYEMEIX

ckaHepoM cucteM (puc. 17).
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‘ EblOEpHTE BEPCHH NpOrparHMMul

DME (OeBrrarentb)

EGS (Tpancmwcowua)

ABS (AHTHONOKMpOBKA TOpMO3a)

SRS (Mogywkr bezonacHocTH)

IHKA /IHKR (KoHgwuy/ oTONHTENE)

IKE/IKI/KOMBI

EML {3nekTpoHHBIE gpOCCENb )

SPM/SM

CTp. BBEpX CTP. BHH3

O0oOMOA | Ha3an | nevaTh |poMowk

Puc.17. OxkHO BBIOOpPA CHUCTEMEI.

YToORI BEIOpaTh CUCTEMY YVIpaBICHUS JBUTATEIEM, HEOOXOAIIMO HaXKaTh Ha
KHOIIKY |JIBuraTens| B MeHIO BEIOOpa cucTeM. CkaHep IIPOYUTAaeT NHQPOPMAIIHEO O
Bepcun ObY cucTeMnl yIpaBlIeHHS JBHUraTeleM AUarHOCTUPYEeMOI'0 aBTOMOOMIIA.
Ecnm cBa3bp ¢ OBY yCHEmIHO YCTaHOBJIEHaA, Ha »KpaHE JUCIUIES OTOOpazHTCH
nHpopManug o OBY cucteMbl JUarHOCTHPYEMOI'O aBTOMOOWIA, Kak MOKa3aHO Ha

puc. 18.

MaeHTHMHKraUHA 3BY

IME Ma.1 M50 BzDy2s
BEOCS HMA Mo, 0261203270

BOCSH 30 Mo, Ooo0oooDoo
EMul HT Do, 1726171

EMW 500 Mo. oood
FRODACT No. S0

OK
NOKYMEHT NoanncAaH
SNEKTPOHHOWM NOoANUCHIO |
Ceptucbukar: 12000002A633E3D113AD425FBS0002000002A6
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Hasxxate kHONKY [OK | 11 Ha sKkpaHe AucILIes 0ToOpa3zuTcsa MEHIO (PyHKIII

CHCTCMEI VIIPABJICHIA JBHI'dATCJICM, KdK IIOKAa3d4HO Hd PHCYHKC 19.

Boibepwnre hyHRLUHK

HTeHHME NaMATH HedMCcnpa BEHOCTEH

CopocC naMATH HENCNPABHOCTEH

TerywHe gaHHbIE

AI—ETHEEII_"!FI HCMONHHT MEXdHHIMOB

MoeHTHHKa LKA

CTP. BEEPX CTP. BHH3

NOoOMOA | Hasag | nevYaTh |noMowe

Puc. 19. OxHO oToOpaxkeHns PyHKIINNI CUCTEMEI YIIPaBJICHUS JBUTATEIIEM.

YHreHHe KOA0B HEHCIIPABHOCT €il.

Haxxate kHONKy |UTeHHe maMsaTH HEHCHpaBHOCTEN| B MEHIO (yHKIIUU
CICTEMBI VyIpaBiIeHus JABurareneM. X-431 cunTaer 3alldCaHHBIE  KOJbI
HENCIIPABHOCTEN 13 ITaMATU SbY.

ITocne BeInomHeHUs (pyHKINHI, PE3yJILTAT OTOOpPAa3UTCs Ha SKpaHe JUCILIES.
Ecnu B 1uarHocTupyemMoil CUCTEME €CTh 3alllCaHHBIE KOJALI HENCIIPABHOCTEM — Ha
sKpaHe OTOOpaszuTCsa KOJ HEHCIPaBHOCTH U €€ KpaTKoe omnucaHme. Eciam B
INarHOCTUPYEMOI CHCTEME HET 3alllCaHHBIX KOJIOB OIIMOOK - Ha 3KpaHe AUCILIE:
oToOpaszuTcs cieayromee coodmenne «HeT coxpaHéHHBIX kojoB». Ha puc. 20

IIOKa3dH IIPHUMCDP PC3yJIbTAaTa TCCTaA.
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Kokl oWwnbok

103 HEHCNpPaBHOCTE ONEp NaMATH

235 06GpbIB LUENHW BEHTEN CHC. OXI.

CTP. BEBEERX CTP. BHH3

O0OMOKW | HAa3an | NeYaTh | NoMOoWE

Puc. 20. OxHO K0OJ0B OIIIHOOK.

CtupaHHe KoJOB HeucnpaBHocTeil. HaxaTter kHomky [COpoc mamsru
HEHCIIpaBHOCTEeIl] B MEHIO (PYHKIIMH CHCTE€MBlI yIpaBIIeHUS ABHUTaTenieM. X-431
HAUHET IPONEAYPY VZAalleHUd 3allCaHHBIX KOJOB HEUCIPABHOCTEN W3 IIaMATU
OBY. B crnydae ycHemHoro 3aBeplI€HNs yKazaHHON (yHKIIUN Ha dKpaHe JUCIIIIES

oTOOpa3UTCs CTpaHMIla, KaK IOKazaHo Ha puc 21.

CTHPaHWE KOOOB HEHCMNPAaBHOCTEHR

CHpoC MaMATH HEHCNPpAaBHOCTEH

DK

Thooe ™1 Mmoo mmam

OKYMEHT NOOMAGAH 7777 ©TT7AHILI KOJIOB OIMUOOK.

SNEKTPOHHOW NOAMUCHIO
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IIpocMoTp mnapamMerpoB 3J€eMEHTOB CHCTeM YyrnpaBiaeHus. HaxaTe
KHOIIKY |[UTeHue Tekymux JaHHBEIX| B MEHIO (QYHKIUN CHCTEMY VIIpaBJIEHUS
IBHUTATEJIEM U Ha SKpaHe IIpudopa OTOOpa’UTC CIHUCOK 3HAUCHHII IIapaMeTpOB

CHUCTCMLI, KdaK IIOKA43d4HO Ha PIIC. 22.

‘ Boibepire napameTp

l:HDﬂDETh BpalwleHHA ABHArarTend

CKOpOCTb asToMobKWnA

TeMnepaTypa OxA. MUAKDCTH

TeMnepaTypa BO3A HA BNYCKE

CirHan Aatd«ka kdcnopoaa 02

CTp. BEEpX CTP. BHH3

OOHMOH | Hasag | Ne4YaTh | noMoWk

Puc. 22.0OxHo BeIOOpa AUATHOCTHUECKOTO IIapaMeTpa.

HeoOxoaumo BeIOpaTh HYy’KHEIE 3JIEMEHTHI U HaxkaTh UX. Hampumep, HaxaThb
|CkopocTh BpameHus gpuratensi], |CkopocTs aBromoOwa|, [Temmeparypa
oxJyaxgaromenn xuakocTtu|, |[Temmnepatrypa Bo3gyxa Ha Biycke| u [Curzan

naTunka kuciopoga O,], kak IIoka3aHO Ha pUCyHKe 23.

BoilbepWyTe napameTp

KOPpOCTbE BpalleHHMA ABAraTenA

CKROpOCTD deTOoMOBOWNA

ernepaTtypa oxn. AMAKOCTH

TeMnepatypa BE03A4 HA BNYCKE

CHrHan aatdvka kMcnopoga 02

NOKYMEHT NOANMUCAH | CTp. BHMZ
SNEKTPOHHOW NOAMNUCHIO
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6
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Puc. 23. OxHO BBIOOpA ITapaMETPOB.

Haxate Ha kxHomky [OK] m Ha skpaHe Auciies OTOOpa3sATCs 3HAUCHU

BBIGpaHHEI}{ JJICMCHTOB B PCaJIbHOM BPCMCHII, KdK IIOKd434HO Hd PIHCYHKC 24.

TeryulHe AgHHbIE

CKOpOCTb a/fm 0 Kmfy

TeMnep. Bo3iA Ha BNYCKe 2arp

TeMnep.oxn. XMAKOCTH 93 rp

CHirHan paruwka 02 430 mMB

CTp. BEEpX | cTp. BHKE |[padivk -1

OOHMOW | HaZaq | nevYaTb |noMowk

Puc. 24. OxHO mmpocMoOTpa IapaMeTpOB.

Ecmu HED6XD,[[HMD pacliCcdaTaTb PC3VYJIIBTATBI JHAI'HOCTHUKI, TO HYIKHO

HakxaTh Ha KHOHOKy [[leuats]. Ha pucynke 25 mokazaH ImpuUMep HalledaTaHHOTO

OTUETA.
X431 LAUNCH
SMARTBOX: AXN000022
Jlata: 10/10/2007 09:32:12
YacTora Bpamenung 780 oO6/MuH
TeMmep. KUIAKOCTU 80.0 'C
TeMmmep. Bo3ayxa 35.0 °C
Bpewms BIIpLICKa 6 MC
[OKYMEHT NOAMUCAH
SNEKTPOHHOM NOANUCHIO POCMOTPCHHBIX lldpaMCTPax.
CepTuchukar:  12000002A633E3D113AD425FB50002000002A6
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Haxate kHonky [I'pacdux - 1] B unTepdelice, mokazaHHOM Ha pUCYHKe 24, 1
Ha pKpaHe npubopa oToOpazuUTCd OCILUIUIOrpaMMa OJHOTIO IlapaMeTpa H3 IIOTOKa

TEeKy X JJaHHLIX (puc. 26).

TEH‘;‘I.I.[HE AaHHbIE
YacToTa BpalleHUA Do/MKH
Fa0
f ol
fi
CTp. BEEpPX | cTP. BHKS |[padwmk -1
OOMON | Ha3an | NneYaTb | nomMows

Puc. 26. OxHo rpaduka BEIOpaHHOTO IapaMeTpa.

Eciu HaxkaTh Ha KHONKY [I'pacduk - 2], To Ha sKpaHe CKaHepa OTOOpa3zUTC

OCIIIJIIIOIpaMMa JBYX IIapaMeTPOB U3 IIOTOKA TEKYIUX JaHHEIX (puc. 27).

Tekylwe AaHHble
YacToTa EpaleHns OGmuH
Fdll
o ——— e o
¥
Temnep. XMAKOCTH C
b0l
g0 ...
/9.8
CTp. BEEPX | CTP. BHW3 ([padimk !
NoHMOW | Hazag | NeYaTe | NoMolllk

o~ — . 1

no I{ylﬁE HT NMOONUCAH | ‘X BEHI 6p dHHBIX I1apaMCTPOB.

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Haxxate xHONKY |[Lludporoii] B uatepdeiice, 1 Ha 3KpaHe JUCIUIES BHOBb

DTD6pHBHTCH 3HAQYUCHIIA ELI6paHHBIX I1apaMCTPOB B PCaJIbHOM BPCMCHI, Kd4dK

ITIOKa3aHO Ha pUCYHKe 28.

Tekyuwre AdHHbIE

Hacrora epamesds 780 ob/MHH

TeMnoep. KHOIKOSTH 200 °cC
T emMuep. BO3avEA 35.0VC
Bpewmd BOpEeICKa 6 MC

cTp. BEEpX | CcTp. BHuE |[padyk -2

OoMOoR | Hasaa | NeYarth [NoMoWL

Puc. 28. OxHo 11udgpoBoro oTodpaxeHus napaMeTpoB.

Tect akTMBaLIMM HCMOJHUTENbLHBIX ycTpoicTB. Hakate kHomky |Tect
IICIIOJTHUTEILHEIX MEXaHI3MOB| B MeHIO ()YHKITUHI CHUCTEMEI 1 Ha SKpaHEe AUCILIES

DTD6pHBHTCH CIIMCOK AJOCTVYIIHBIX JJIA IIPOBCPKII HCIIOJIHUTCIIbHBIX MCXAdHH3MOB,

KaK I[I0Ka3aHO Ha pUCYHKe 29.

TecT Mcn, MeXaH+3IMOoB
TopCcyHKEa 1

DopCyHKa 2

DopCyHKa 3

TopcyHEa 4

TopCyHES §

TopcyHKa 6

BEHTHA. CHMCTEM, DRN3XA.
P

CTP. BBEDX CTp. BHH3
NOKYMEHT NoanncAH

SNEKTPOHHOW noarnnicCoeio
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 NevdyaTh | foMOoWbL
Bnapeneu: lleBayxoea TateAHa AnekcaHapoBHa
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Puc. 29. OxHO BEIOOpa NCHOTHUTEILHBIX MEXaHI3MOB.

Haxatb OAMNH 13 IIYHKTOB B CIIHNCKC [JIA BBIIIOJIHCHIIA TCCTA. I[.]IH OIINICAaHITA

[IOCJIeJOBaTEIILbHOCTH OIlepalluil BeIOepeM, Hanmpumep, NyHKT |@opcyHka 1). Ilpn
HaxaTun Ha IyHKT [®opcyHka 1] ckaHep BKIIOYAaeT QOPCYHKH IIEPBOTO
IIIMHApPAa. Ecam TecTupoBaHHE 3aKOHUYNUTCS YCIEIIHO, Ha 3SKpaHE JUCILIES

oTOOpa3uTcs coodImeHne, Kak Imoka3aHo Ha pucyHke 30.

TecT akTHBaL M1

TecT akTHMEaL KWW 23KOH4EH

LK.

Puic. 30. OxHO OKOHUAHHI TECTa.

Homep Bepcun. Haxate kHonky |HMaentudukaiusg]| B MeHIO (QyHKIIUU
CUCTEMBI M Ha »KpaHe HOpudopa oroOpaszurca uHboOpManusd o Bepcum ObY

CHUCTCMLI VIIPpABIICHIIA JBUTI'daTCJICM, KdK IIOKAa3aHO Hd PHUCYHKC 31].

AOKYMEHT NoanmncAH
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HJJ,EHTH[IJHI':.EILIHDHHI:I-IE AdHHbIE

DIE M54d1.1 HMoa

Bazic Parrt No. 142075775
Harduare IO, 11
ooftmare Ho. .
Coditg ha. n1
Diaosia Index 200
b Index =l

Modification Incex [0

Ok NnesYdd b

Puc. 31. Menro naeatudgukaium O1oka yIIpaRICHI.

Cucrtema ynpapiaeHus TpaHcMuccuell. Haxarte xHomky [Cucrema
yIpaBJI€eHNsI TpaHCMUCCHUEN| B MeHK BeIOOpa cucteM. CKaHep CUNTAET
nHpopMaIO O Bepcun OIbY  cuUCTeMBl  yVIpaBIE€HUS  TPaHCMUICCHEH
JINATHOCTUPYEMOTO TPAaHCIIOPTHOI'O CPEACTRA, U PE3YILTAT OTOOPA3UTC Ha SKpaHe

JICIUIES, KaK II0Ka3aHo Ha PHCYyHKe 32.

AAEHTHUPURALWOHHBbIE A3HHbIE

AESE5C 5 Mel M52
EM Part Mhmbher 112504

Farduare Ihmber a4
"oftnarce Buamber mhi

IMamosis index A&

(oding indes a0
Fuz dndex an
Late 39,94
Ok NevyaTh
[IOKYMEHT MOANUCAH duxarum O10Ka yIIpaBJICHIIS.

SNEKTPOHHOW NOAMUCHIO
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Haxates xHomky [OK] m Ha skxpaHe aucmiies oToOpa3uTcsd MEHIO (DyHKITHII

CUCTEMEI YIIpaBJICHI TPAaHCMICCHUEH, KaK II0Ka3aHO Ha pHCYHKE 33.

Bbibepute PYHELMID

UTeHe NAaMATH HEHWCOpA4 BHOCTEH

COpocC NnAaMATH HEHCNPABHOCTEN

TeryLwmne JaHHbIE

AKTHBEAUHWA HCNONMHAT MEXAHHZMOB

MaoeHTHDHKALHA

Cbhbpoc apantaymm

CTp. BBEPX CTP. BHW3

NOMOH | HaZag | NeYaTb (noMoweb

Puc. 33. OxkHO BEIOOpa CUCTEMBEL.

[IpreMbl BBIIIOJIHEHMS JMArHOCTUKM CUCTEMBI YIIPABJICHISI TpaHCMUCCHUEN
AHAJIOTUYHBI OIIMCAaHHBIM B pa3jelie, IIOCBAIIEHHOM JUarHOCTUKE CHCTEM
VIpaBICHUSA JBUTaTelneM, 3a HckmoueHneM |COpoc apmamranuu|. IloaTomy
paccMOTpUM ToJIbKO (QyHKIUKO |COpoc amanramun]. IIpm HaxkaTunm Ha KHOIIKY
|COpoc amanrTamui] cKkaHEp HAadHET IPOHEAYPY CTHUpaHUS 3HAUCHUII aJjalTal[lu.
Korma onu OyayT yAaneHel, Ha 3KpaHE JHCIUIES OTOOpazuTCda COOOIIEHNe, Kak

[I0Ka3aHO Ha pUCYHKe 34.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Chbpoc apanTtavmm

CHpoc aganTaumK sasepLEH

Lk,

Puc. 34. OkHO 3aBepIIEHN: [IpOoIlEcca YIalIeHUI 3HAUSHNN a1aIlTal{I.

Ecau B mponecce pabOTBI BOZHUKHYT OMUOKH CBS3M ¢ DOBY CHCTEMBI, Ha

JKPaHC AMNCIUICA DTOﬁp&BHTCH CDD6H_[EHHE, KdK IIOKd3daHO Hd PHUCYHKC 35.

Ouwrbra

CDwwbka noaknodeHK s

[NOBTOpHTDL BoixoAa

Puc. 35. UudopmalinoHHOE OKHO.
HeoOxoaumo yOoeauThscs B HaAeKHOCTH IIOAKIIFOUEHIS pa3beMOB 1 KalOenell,

a 3aT€M HaxkaTh Ha KHONKY [IIoBTOpUTE| IJI1 MOBTOPHOIO BEIIOIHEHUS (hyHKITUH

S e

NOKYMEHT NMoanncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6 a TOPMO30B. Haxate KHOIIKY
Bnapeneu: lebayxoea TateaHa AnekcaHgpoeHa
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nHpopMalO o Bepcun OBY aHTH OJIOKHPOBOYHOII CHCTEMBEI TOPMO30B

JIIarHOCTHPYEMOro aBTOMOOIUIS, KakK II0Ka3aHO Ha pucyHKe 36.

H,EIEHTHEIJHI{EL[HDHHIJIE AdHHbIE

AR5 AA0C 5 Me0sM52

EML] Iart Mhambher 11edE04]
Barduare Mwmber 14
roftware hhaber 1l
[lamosis index s

Codite] indes N
Euz index |
Dare 39,94
k. NnesddTh

Puc. 36. OxHO MeHIO naeHTUHUKAIIN OJI0Ka YIIpaBJICHUSL

Haxate xHONIKY [OK] 1 Ha skpaHe Auciies oToOpazuTcs MEHIO (yHKIIIIT

EIHTHGHDHHPDEDT-IHOﬁ CHICTCMbI TOPMO30B, KdK IIOKd3dHO Hd PIHCYHKC 37.

BbibeprTe dyHELMID

YUTeHre namMATH HEHEI’II]-EIEHI]ETEH

ChpoC NaMATH HENCNPABHOCTEHN

AKTHBaA LKA

HaoeHTndmKkayna

CTP. BEEPX CTP. BHHS

OOMOH | Hasan | NnevYaTb | nomowe

Puc. 37. Menro BeIOOpa yHKITUI CUCTEMEI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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IIpyeMBl  BBIIIOJIHEHNS JUArHOCTHKM  aHTHOIOKUPOBOYHON  CHCTEMEI
TOPMO30B aHAJIOTMYHBI OIIMCAHHBIM B pazjelle, IIOCBAIIEHHOM JHarHOCTUKE
CUCTEM YIpaBJICHIS JBUTaTEIIEM.

Bozayuinblie noaymku. Haxate kHomnky [Air bag] B MeHIO BEIOOpa CHCTEM.
CkaHep cunTaeT HH(GOPMAIIIO 0 Bepcunl ObY cucTeMEl YIIpaBJICHI BO3IY ITHEIMI

oy mKaMu OezomnacHocTH (SRS) amarHocTupyemMoro aBTOMOOIIII, KaK ITIOKa3aHO

Ha pucyHke38.

iaeHTHPHRAUMOHHDIE A aHHLIEe

Mrbag [ME3Z] Sretew
Fart Ihmber 3351763

Barduare hmber a1
o tnace Nunber Sy

[lamosis irdex a5

Coclang 1mcdes a1
Bz index a0
Lata L0092
ak Mnedd T

Puc. 38. OxHO MEHIO nJeHTU (UK OJ10Ka yIIpaBICHIIS.

[IpueMBl BBIIIOJIHEHNS JUArHOCTUKU CHCTEMBI YIIPABICHUS BO3YIIHBIMU
MOy IIKaMK O€30MaCHOCTU aHAJIOTHMYHBI OINICAHHBIM B pa3sjiejie, MOCBSIIEHHOM
JIINarHOCTHUKE CHCTEM YIIpaBIIEHUS JBUTATEIIEM.

KoHauInoHUpoBaHUe BO3ayXa/000rpeBare.ib. HaxaTtb KHOTIIKY
|AC/heater] B meHro BeIOOpa cucteM. CkaHep cuMTaeT MH(POPMAIUID O BEPCHH
OBY cucremnl yIpaBlI€HHS KOHIUIIMOHUPOBAHNEM BO3JAyXa NI YIIPaRICHUS

KIIMMAaTOM JHAI'HOCTHPYCMOI'O ELETDMDGH.]’IH:, KaK IIOKd3d4HO Had PIHICYHKC 39,

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



AAeHTUpUMEALWOHHBIE AAHHbIE

Airbay [MESZ] spsten

Part Mhmbhar E=CH=heir) She
Bardunare bhamber i1
moftoare hmber g0
[lagmosls irdex s

Coding 1ndes Il

Eas 1ndex 0

Data S0/92

Ok NnNeyadaTh

Puc. 39. OxkHO MeHIO njeHTU UKy Oj10Ka yIIpaBIeHIIS.

Haxxates xHomky [OK] m Ha skxpaHe auciies oToOpa3uTcsa MEHO (hyHKIUI

CHCTCMEI YIIPABJICHITA

KIIMMATOM, KdK IIOKa43daHO Had PHCYHKC 40.

Hp HNEMEI BEBITITOJIHCHITA

KOHIITATITTOHTITNORAHTTITIEN

SNEKTPOHHOW NOAMUCHIO
Ceptudurar: -~ 12000002A633E3D113AD425FB50002000002A6

KOHANIIOHHNPOBAHIICM

Bbibepute hyHKLMIO

BO3yXa I  YVIIpaBJICHITA

YUTEHKE NAMATHA HEWMCNPABHOCTEH

COpOC NaMATH HEHCNPaABHOCTEH

HMoenTndrrayna

CTPp. BBEpPX

CTPp. BHHS

O0MOW | Hasapg | NneyaTs

MOMOLU b

Puc. 40. Menro QyHKIINN CUCTEMEI.

JAMAI'HOCTIHKIT

CHIICTEMEI YIIpaBJICHITA

RORTMVXA WM YVIIPABJIICHNA  KIIHMA4TOM  dHAJIOI'TIHHEI
OOKYMEHT NnoarnmncAH

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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IIanens npudopoB. Haxate kHomky [IKE/IKI/KOMBI| B MmeHro BEIOOpa
cucteM. CkaHep cuuTaeT HHQOpMAIIO O Bepcuu ObY IMaHENBIO IIpUOOPOB

AHNAI'HOCTHPYCEMOI'O E].ETDMDﬁIiL]’IH: KdaK IIOKa3aHO Ha PHCYHKC 41.

M,EIEHTH[I]HH-EILI,HDHHIJIE AdHHbDbIE

EOMET E59
Part Ihmbher d353d5
Hardmare RO, AL
aoftmare B, 30
Diagnozsiz index 30
Coding 1nded 2
Buis drdesd T
Data CHF
COab drades: a7
Modificetim Gl

LIE NnNeddihb

Puc. 41. OxHO MeHIO naeHTUuKauu OJI0Ka yIIpaBJISHUSL
Haxats xHomky [OK] m Ha skpaHe aucmies oToOpa3zuTcsd MEHIKO (PyHKITHII

CUCTEMBI YIIPARJICHNI MAaHELIO IIPHOOPOR, Kak MOKa3aHO Ha PUCYHKeE 42.

BeibepuTte hbyHELMIO
UTEHME NAMATH HEMCNPABHOCTEH

ICbpoc namMATH HEXMCNpAaBHOCTEN

YNpaeneHre NaHenbH

MaoeHTHbHKaUunAa

CTp. BEBEpPX CTP. BHHS

OOHMOW | Ha3ag | NeYaTh | noMmowb

Puc. 42. MeHto QpyHKIINIT CUCTEMEI.

NOKYMEHT MOAMUCAH

PNEKTRQHHOU NOACHIQ 'HKH CHCTEMBI VIIPaBICHUS IaHEIbIO
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu; lebayxoea TateaHa AnexkcaHgpoBHa

pELB,[[EHE, IIOCBAIIICHHOM AIAI'HOCTHKC
Nencreutened: ¢ 20.08.2021 no 20.08.2022



CICTEM YIpaBIIEHUS JBHraTereM, 3a HcKIroueHneM (yHkimn |[COpoc cepBucal.
[ToaToMy paccMoTpuM Tobko yHkIMO [COpoc cepBucal.
HaxaTter kxHONKY [Service reset] B MEHIO (YHKIIMI, Ha »KpaHe JUCILICI

0TOOpa3uTcs CIEAYIOmasd CTPaHNIla, KaK II0Ka3aHO Ha pUCYyHKe 43.

Boibepute ¢pyHKLMIO

JarieHa MoTopHOrD Macna (=12

Bera g0 cneayouwed HHCNekl

Mpober Ao cNej HHCNEK

CTp. BEEpX CTp. BHH3

OOMOH | Ha3a[ | NeYaTh | foOMOWk

Puc. 43. MeHo cepBUCHBIX HACTPOEK CUCTEMBEI.

MoHO IpoBecTH cOPOC MHTEPBRAJIOB CJIEAYIOMINX ITapaMETPOB:

* 3aMEHBI MOTOPHOT'O Macla

* BpemMeHU 10 cIIeAYyIONEN NHCIIEKITUU

 [Ipobera j10 cneayromell NHCIIEKI[NH

IIpueMbl BBINIOJIHEHUSA OIEpalnuil AJId BCEX TpPeX BBIIIEYIIOMIHYTHIX
¢y HKIUI AHAJIOTUYHEI. IIosTOoMYy, TUIA [puMepa, paccCMOTpUM
[IOCJIEJOBAaTEIILHOCTh OMNepal[uil M0 MIPOBEACHHIO cOpoca HHTEpBajia 3aMEHEBI
MOTOPHOTO Macia.

HaxaTthk KHOIIKY |3aMeHa MOTOpHOro mMacia|. CkaHep HauMHaET IIPOLEAYPY
CTUPAHUA 3HAUCHUN CEPBUCHOIO MHANKATOpa HNHTEpBajlla 3aMEHBI MOTOPHOTO

MacCJId. KOF,[[H CTHPAHIC 3Ha4eHIII 6}",[[ET YCIICIIMIHO 3aBCPIHICHO, HdA 3KP4HC

TUCTITeS 0TOONARUTCS cOODTTeRne kKAK TTOKa3aHO Ha pUCYyHKeE 44,
NOKYMEHT MNMOJANMUCAH
ANEKTPOHHOM MOAMMUCHIO
Ceprucbvkat:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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CHbphoC AaHHbIX

COpoc NaHenMm zakoH4eH

LIk,

Puc. 44. OxHO 3aBepIICHUS HACTPOEK.

DJIEKTPOHHBIN Jpocceiib. HaxaTh KHOIIKY |OJIEKTPOHHEINI Agpoceib| B
MEHIO BbIOOpa cucteM. CkaHep cunTaeT MHGOPMAIUIO O Bepcun ObY CUCTEMEI

YIIpaBJIICHIA JJICKTPOHHBIM JAPOCCCIICEM JHAI'HOCTHPYCMOI'O ElBTDMDﬁHIIH: KdK

[IOKa3aHO Ha PUCYHKE 45.

aeHTMhMKaALMOHHDbIE fBHHbIE

EML TTTS M)3B54

FALT Nabher bllzdoa
Hardpare rmmber 70
aoftmare mmber 0=
Diagiosiz index 67
Prodactiony date 70,00

O neddThb

Puc. 45. OxHO MeHIO njeHTHuKauu Onoka yIIpaBICHUS.

NOKYMEHT NMOANMCAH w
ANEKTPOHHOM NOONUCHIO c AIICIIJICA DTD6pEIBHTCH MCHIO (b}’HKL[HH
Ceptudbukat: 12000002A633E3D113AD425FB50002000002A6
Bnapenew: | ‘lebayxosa Tarbawa AnekcanapoeHa ;CCJICM, KdK IIOKd3aHO Ha PHCYHKC 46.
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BoibepuTe QyHKLLMIO

UreHve NnamMAan Hew crnpads HOCTEH

COpoC NAMATH HEXCNPABHOCTEH

HMoeHTRDHKaUWA

CTP. BEEpX CTP. BHH3

NOHOH | HaSag | NeYaTb (noMowe

Puc. 46. MeHto QpyHKIINIT CUCTEMEI.

HpHEMBI BBIIIOJIHCHITA AJMHAI'HOCTHKH CHCTCMEI YIIPABIICHIT 3JICKTPOHHBIM

ApPoccCClICM dHAJIOI'MYHBEL OIINCAaHHBEIM B pPa3AciiC, IIOCBAMNICHHOM AOHAI'HOCTIIKC

CHCTCM VYIIPaBJICHIIA ABHUI'aTCIICM.

Cucrema SPM/SM. Haxate xkHONKY [SPM/SM] B MeHIO BEIOOpa CUCTEM.

CkaHep cuutaeT uHdopmanuro o Bepcuu OBbY SPM/SM amarfocTupyemMoro

aBTOMOOMIIS, KaK II0Ka3aHO Ha pUCyHKe 47.

VA EHTHIIJHHH LHOHHBE JaHHBE

] 2k Pt
BOocAl A Ilo. 01400215240

BOC =0 No. 5718537021
BMU HAW Mo, 9veTEYL

EMWl 510 Mo, bzl
PRODVICT Do,

] NEYddTh
ONOKYMEHT noan WCAH
SNEKTPOHHOWM NOANUCHLIO
Ceptucbmkar: 12000002A633E3D113AD425FB50002000002A6 -i)HHEiL[HH 6HDKE1 yIIpaBIICHIS
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa '
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Haxates xHomky [OK] m Ha skxpaHe aucmiies oToOpa3uTcsd MEHIO (DyHKITHII

cucteMel SPM/SM, kak nokazaHO Ha pUCYHKE 48.

Bbibepute D YHKELMID

UTeHre namATH HEHEI’IDHBHDETEH

Chpoc namMATH HENCNpPABHOCTEH

MoeHTHdHKaUnA

CTP. EBEPX CTP. BHH3

AOHMOW | HaZaQ | NeYaTh | noMoWb

Puc. 48. MeHIo QyHKIINI CUCTEMEI.

IIpueMBl BBIIOIHEHHS JHATHOCTUKU CHUCTEMBI yhoparieHuss SPM/SM
AHAJIOTUYHLI OIIMCAaHHBIM B pasjielie, IMOCBAIMEHHOM JAUarHoCTUKE CHCTEM
yIIpaBJICHUS JBUTaTEIIEM.

DJIeKTPOHHbLII UMMOOWJIal3ep.

Haxxate xHONKYy |[CTp. BBepX| B MEHIO JJI1 IIPOCMOTpa BTOPOIl CTpaHUIILI

MEHIO, KaK II0Ka3aHO Ha pUCYHKeE 49.

Boibepure dyHEL MO
Immobunaiiep

OJOKYMEHT NoanmvucAH CTR: BHH3

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeney:  lle6ayxoea TaTbaHa AnekcaHapoBHa neyaTes | nNoOMoWE
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Puc. 49. Cmena ctpaHul QpyHKIIHIL.

Haxate knHoOmky |[Elec. Immobilise System] B MeHrO BhIOOpa CHCTEM,

IIoKa3aHHOM Ha pucyHke 49. CkaHep cumraeT HHpopMaiuo o Bepcuu OBY EWS

AHNATHOCTHPYCMOI'O aETGMDGIﬁTH, KaK IIOKd3aHO Ha PHCYHKC 50.

Via EHTHqJHHﬂ LUHOHHDIE JaHHDIE

Electroiiic cac
lmmohilisation Syaten (KNG 2)
Fart nmber A0
Hardware mmber 0o
A0frmare mmber D
Diagmoziz index S0

Coding index a7

has indes a3
Prodhaction date  0A/OB

Ok NEYdThb

Puc. 50. OxHO MeHI0 naeHTUpuKauy OJI0Ka yIIpaBJISHUSL.

3. KoHTpo IbHbIE BOINIPOCHI

1. HazHayeHue cucTeMnl YIIpaBJICHIIA ,[[EHFHTEHEM?
2. Ha xakue ABd THIIAa IIOJPA3JCJEAKOTCA CICTCEMEI BIIPEICKA TOIIJINBA?

3. Ha xakxue TtHuia [oApasdCiHAKOTCA CHCTCMBEL IHMIIYJIECHOI'O BIIPBICKA

TOIUINBA?
4. M3 xakux sj1eMeHTOB cocTout CYJ[?
5. OT xakux gatunkoB OBY nosydaeT nHMOpMaIlko?

6. Kakumu ncrnoyiHuTe b HBIMHI YCTPOIICTBAMU YVIIPaBIIET ObY?

AOKYMEHT NoarnmMcAH | 9
SNEKTPOHHOM MOANUCHIO 1Th cKaHep X-4317
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

IZ-IDCTHPDEHTB CKHHEp X-43 1 r:'
Nencreutened: ¢ 20.08.2021 no 20.08.2022



9. Kak ycTaHaBiImBaercs cBI3b MEXKAY CKaHEPOM U ObY?
10. IIpn3Haku HEUCIIPaBHOCTU pazbéMa JUATrHOCTUKI?
11. IIpu3Haku HENCIPaBHOCTU UMMOOMIalizepa?

12. Ilpn3Haky HEncpaBHOCTHN ObY?

13. Kakue paB'héIvIBI AHNAI'HOCTHKIT YCTAdHABIIMNBAIOTCA Hd COBPCMCHHBIX

aBTOMOOMIIIX?

14. Y3 xaknux gacTeil cocTout ckanep X-4317

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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TEMA Ne 3 /luarHocruxka ABUrateisi 1 ero CUCTeM € IMMoMoIb I
razoaHaJau3arTopa

1. OGH_IHE CBCACHHH 0 COACP/AaHHH BLIXJIOIIHBIX I'a30B

bez 'a30d4HAJIN3aTOPd, KaK IIPaBIJIO, HC YJI4CTCA HAJICKHO YCTAdHOBHTDL
HNCTHHHYIO IIPHMHYNHY HCHUCIIPABHOCTH JBHUI'ATCIEA I €I'0 CIHICTCM (TDH.]’IHEDHG,[[HT—IH:,
34XKITI'aHHA I ,[[p) PaboTra ¢ 'a304HAJIN34TOPOM HEC TaK IIPOCTd, KdK MOMKCT
[I0Ka3aTbcsl. BakHO HE CHSITHL IIOKa3aHUS C 'a30aHAJIN3aTOPd, 4 IIOHATL, HTO XKC
IIPOUCXOANUT B ABHI'ATCJIC, 3-3a HCI'O COCTAB BLBIXJIOIIHBIX Id30B BBIXOIAHT 34

HOPMATHBHLIC 3HAYCHIIA.

1.1. IIpuroToBiieHre padboueil cMecH

Bo3gyx mpencraBisier coboli cMmechk IpuMepHo mn3 78% azora u 21%
KHCcIopoJa. B HeDonmbIUX KoJmuecTBaxX B Bo3AyXe Haxoaurcda aproH 0.93% u
yriaekucieiii raz (CO,) 0,03%. beH3uH COCTOUT U3 YITIEBOJOPOAOB U SABIISETCH
cMechkro ImpuMepHo 15% Bogopoaa u 85% yriepoja.

IIpn mosHOM cropaHUU TOIUIMBA KUCJIOPOJ COEAUHAETCA C YIJIEPOJOM B
dopme aByokucu yriepoja (CO,) u ¢ Bogopoaom B popme Boawl (H,O). IToHATHO,
YTO IIPHU IIOJIHOM cropaHuM OeH3mHa KoHIleHTparusa CO, OyJeT MaKCHUMaJIbHO U
[IOSTOMY B JaJIbHEHUINEM PN aHaIN3€ BBIXJIOMHBLIX a30B BEINUNHA COJIEpPIKAHUS
CO, npuHIMaeTcs 3a Kpurepuii 3pEGeKTUBHOCTH CTOpPaHUI TOILUINBA. Y ITICKUCIIBIIM
raz CO, — »To ugaumkatop »3¢(@EeKTHBHOCTU cropaHmda TomnnBa. Ecmma CO,
JOCTUTAa€T MaKCHMalbHOII BeImuuHbl (14-15%), To jBurareas paboTaeT cC

HanOOJIbmeil 5 pPeKTUBHOCTLIO.

IIpogykTaMH HEIOIHOTO CcropaHmsd O€H3MHa B JABUTATElIE SBJIIIOTCS
Hecropesine yriaeBogopoanl (CyHy), okucs yrinepoga (CO), oxucinl azorta (NOy),
kuciopof (O,), CO,, H,O u caxa (yrinepon C). JIByOKHCE YITIepoda, KUCIOPOJ U

BOJIa O€3BPEIHEI, a OCTAJIbHBIE 3aTPS3HSAKOT aTMOC epy.

NOKYMEHT NoanncAH
SANEKTPOHHOW Noannceio A HH HOBETd, HHM 3d4dlldaXa, 6J‘IDHprET
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnagenedi; tebzyxosa TateaHa AnexkcaHgpoBHa HOCHUTE KHCHGPGE. HBE&CTHG: YyToO Jaxe
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cojepxkaHue B Bo3ayxe 0,3% CO MOXKET HmpUBECTU K CMEpTHU delroBeka 3a 30
MUHYVT.

Yrneronopoasl (CgHy) 3TO Hecropemiiee TOINIMBO, UMEIOT XapaKTEpHBII
3alax. OTO SJbl, IMOpakarol[lie HEPBHYIO CHUCTEMY U pa3Jpakarolie CIIN3UCTYIO
o0omouky. Kpome Toro, oHI MOTYT IIONaJaThk B aTMOC(EPY B BHJE€ NapOB TOILIIBA
13 Oaka.

YrapHble ra3sl 00pazyrOTCs U3 a30Ta BO3JyXa, KOTOPEIIL II0[ BO3JECTBIEM
BBICOKOI TEMIIEpPATYypPE B KaMEPE CropaHUsl okKucisieTcsa. Hapsmay ¢ OKHCBhIO a30Ta
(NO) oOpasyrorcsa B HeOomnbIoM KonmuecTBe ABYOKHCH azoTa (NO,). NO, -
KPaCHO-KOPMYHEBHINI a3 pPE3KOro, IPOHM3BIBAIOIIEro 3amaxa. OH pasapaikact
JIETKUE ITyTEM OTPABJIEHU TKAHEN U M3BECTEH KaK TAKEIILIN s 4JI1 KPOBH.

YTJIEeKUCIBIII Ta3 — 5TO HEBPEIHBLIN 11 3J0POBbI MPOIAYKT CrOpaHUA.
YBeINUEHNE COoAeprKaHII JBYOKICH YITIepoda B aTMOC(Epe CUNTAETCS OSHOM 13
BaKHBIX IIPUYNH HapHUKOBOIO 3 eKTa.

OrnpegeneHue CcocTaBa BBIXJIOIHBIX Ta30B IIPOBOJUTCS C  IOMOIIBLIO
YETHIpEX- WM  [ITUKOMIIOHEHTHOTO  Ta30aHalN3aToOpoB. [ azoaHaim3aTop
IIPEACTARIIET COO0M 3JIEKTPOHHO-ONTHYECKUN IIPHOOp IS N3MEPEHUI 00BEeMHOI
IOJIII KOMIIOHEHTOBR B OTpaOOTaBIINX razaxX MABUTATeNIsd. B BBIXJIONHBIX TIazax
ompeaensaeTcsa coaepxkanme yriueromgoposoB (CH), oxucu yriaepoma (CO),
yriuekuciaoro raza (CO,) mu kmcmopomga (0O,). B HOITHKOMIOHEHTHOM
ra3oaHajin3aTope JOIIOJIHUTEILHO UN3MEPSAETCSA  COAEpKAHUE OKUCIJIOB a30Ta
(NOy).

IIIxasel razoaHanIn3aTOPOB I'paayupyrorcs B IpoljeHTax a1 CO, CO, u O,
a cogepxkanne CH m NO m3mepsercsa B 4acTsX Ha MIJUIMOH IO OOBEMY B «U.H.
MITH» N «ppm». EAUHNIIA n3MepeHns — «JacTell Ha MUJUIMOHY (U.H. MJIH) WJIH B
CBOEM aHTTIOS3BIYHOM 3KBHBAJICHTE JJIS allllapaTyphl 3apyOeKHOr0 MpPOM3BOACTRA
parts per million (ppm) — npexacTaBmsieT coOON MIJUIMOHHEIE JOJIM OOBLEMA,

O A S O RmGA COTepraIieM puOIKeHHON 3aBucuUMOCTBEEO 10000

SNEKTPOHHOW NOAMUCHIO
Ceptudmkar: | 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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[IpunOmmurensHoe cooTHomeHne Mexay ppm CH u  mnponeHTHBIM
cogepxkanneM CH saBmigercsa criuegyromee: ecnm He cropaer 1% cmecu, To
oopazyerca 200 ppm CH. Tak manpumep, ecau B Oak 3amuthk 100 1 OeH3MHA, TO
npu koHneHtpanun CH 200 ppm He croput 1 nutp OeH3uHa.

JItoOBI€ N3MEHEHNS B YCJIOBHUAX CTOPaHIs TOIIJINBA B JIBUTATENIC, BEIZBAHHEBIC
HapyIIEHUEM padOThl CHUCTEM IHTAHUS, 3aXUTAaHUS, CHCTEMBI YIIpPaBJICHI
JBHraTerIeM IUIN JpyTUMH IIpHYMHAMKU (HH3Kasgd KOMIIpeCCHsS B IIUINHApaXx,
HapylieHne ¢as razopacnpeAesIeHus 1 T.I1. ) HEMEJICHHO IIPHBOJAT K OTKIJIOHEHIIIO
coJep:KaHUs I COOTHOIIEHNS KOMIIOHEHTOB BEIXJIONHEIX ra3oB (CO, CH, CO,, O,)
OT YCTaHOBJIEHHBIX HOpM. Ha OoCHOBe M3MEpEHUA COAEpIKaHII YKa3aHHBIX Ta30B,
ra3z0aHaJIN3aTop PaCCUNUTHIBAET 3HAUECHHE A.

JI7Is TOJIHOTO CcropaHusl TOIUIMBHOII cMecu O€H3MH U BO3AYX JIOJIKHEI
HAaXOAUTCSA JAPYr C JOPYyIrOM B CTEXHOMETPHUECKON IIPOHOPIUN, KOTOpas
JIOCTUTaeTCsd TOrJa, Korja JUid cropaHusa | Kr ToIummBa pacxoayercsa 14,7 Kr
Bozayxa (mpumepnHo 10000 1 Bo3gyxa).

Kosddumuent nz0bITKka BO3ayXa YKa3zbIBae€T, HACKOILKO (paKTHUECKU
IMeroIeecs B pabouell cMeCH KOJIMYECTBO BO3QyXa OTJIMYAETCS OT TeOpeTHUIEeCKH
HEOOXOIIMOro: A = Macca BO34yXa, IIOCTYyIIalomas B IIUIMHJAPEL / TEOPETUUECKI
HeO0OXO0UMO€ KOJINYECTBO BO3qyXa.

Takum oOpazoM, B CTEXHOMETPHYECKOM COCTaBe A COCTaBIIsIeT 1.
OOoramieHne cMeCH TOIUIMBOM MPHUBOAUT K YMEHBIICHMIO KOJHMYECTBA BO3/IyXa,
IIOCTYIIAFOIIETO B IIVIMHAPKI U CIIeQ0BATEILHO K YMEHbIIEeHUIO A. [Ipn oOeqHeHNN
CMECU KOJMYECTBO BO3JyXa, IIOCTYIIAIOIIETO B IMIWINHAPLl YBEIUYUBACTCA U

BEeJINMUMHA A OoJbIe 1.

2. METD,E[HH:H AJHAT HOCTHKH CHUCTEM ABHI'aTEJIA C noMombH

ra3oaHa/Jau3aTopa
F.‘ ! IIﬂ ™MW La TN 5".!'-_""_"!"‘! we T TTTTTMNT T
NOKYMEHT NOANUCAH - YCTPOICTBO I1 IIPIHITHII pafSDTLI
SNEKTPOHHOW NnoarncCbio
Ceptudmkar; ' - 12000002A633E3D113AD425FB50002000002A6 I'b MCTOAHMIKY HCIIOJIE30BaHIIA IIPOI'PaMMEI
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apToMmo0Omie BA3 u I'A3 ¢ MKEKTOPHBIMH JBHrAaTEIIMU C IIOMOIBIO CKaHEpa U
razoaHajin3aTopa; HCCIEAOBaTh BIMSHISA Koa(dduineHra M30BITKa BO3AyXa Ha
COJIEpIKAaHUE BBIXJIOIIHBLIX T'a30B: MCCIEJOBAHUE BIISIHIA 0O0OPOTOBR KOJIEHUATOTO
Bajla JIBUTATENd Ha COJIEp)KaHUE€ BHIXJIOIHBIX TIa30B, UCCJIEA0BaThH BIIMSIHIE

ﬂE(bE:KT'DE CHUCTCM ABUI'AaTCJIA Ha COACPIKAHIC BEIXJIOIIHEBEIX I'a30B.

2.2. YcTpoNCTBO M MPUHLMII padoThl razoaHajaunzatopa «Mudpaxap M»

['azoananmzatopsl MHdpakap M npeaHazHaduCHH JJII N3MEpEeHNI 00BEMHOIT
nomu oxcuma yriaepoja (CO), yrmeromopoaoB CH, amakcuma yriepoga (CO»),
kuciaopoga (O;) B oTpaboTaBmMIMX Trazax aBToMoOuineil ¢ O€H3MHOBEIMHU
JIBITATEIISIMIL.

KosddumueHt mn30bITKa BO3AyxXa JIIMOJa BBIYHCILETCS IIPUOOpPOM IIO
m3MepeHHEIM CO, CH, CO, u O,.

Jlnamazon mmepenuii: CO ot 0 1o 7%; CH ot 0 go SOOOMHH']; CO, ot 0 10
16%:; O, oT 0 1o 21%; xoadduruent namoga ot 0 go 2.

JIOTIOMHUTENILHO  ra3zoaHalIN3aTOp  U3MEPSIET  YacTOTY  BpallleHUS
KOJIEHYATOT'0 Baja JBUTATE/Id U TeMIIepaTypy Macja B KapTepe JBUraTelIsl.

TaxomMeTp ¢ [IOMOMmMEBIO HHAYKTHBHOIO JaT4dlKa IOJKIIEOYAETCAd K
BEICOKOBOJIBTHOMY IIPOBOJY 1-ro IIJIMHApPa H H3MEPSET YacTOTY BpalleHId
KOJIEHYATOT'O Bajla JIByX U UETHIPEXTAKTHBIX JBUrATEIICI BHYTPEHHETO CrOpaHIs, C
OECKOHTAKTHOIl I KOHTAKTHOI OJJTHOUCKPOBOII CHCTEMOIl 3aKHTaHUSL.

JlaTunk i1 U3MepeHHns TeMIlepaTyphl Maclla YCTaHaBRJINBaeTCsI B TPYOKY
BMECTO IIyIIa JJId N3MEPEHIS YPORHAI Maca.

[Ipubop COCTOUT U3 CUCTEMBI IIPOOOOTOOPHUKA U IIPOOOIIOATOTOBKH, OIOKa
N3MEPUTEILHOTO 1 OJI0Ka AJIEKTPOHHOTO.

CucteMel MpoO0OTOOpPHNKA U MPOOOIIOATOTOBKI BKIFOUAIOT Ta30BEIIl 30HT
(puc.1), mpoOOOTOOPHEIN HIIAHT, OSH3MHOBHIN (QIILTp P1, HAcCOC BBIXJIOIIHBIX

[OKYMEHT MOAMUCAH
SNEKTPOHHOW MOAMUCHIO
CepTudinkar:’ 12000002A633E3D113AD425F BS0002000002A6 Hacoc IpoayBKu Bozayxom I1IPBI,
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

[P1,TP2, TP3.
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Puc. 1. Cxema nmueBMatuueckasa: @1 — 0enzunoreiil puibtp, I1IPI'] - Hacoc
BEIXJIONHEIX razoB, CK1- kamneorOoiitauk, @2, @3, &4 — QUILTPE TOHKOM
ouncTku, Al — kroBeTa, A2 — gatuuk kucjaopoaa: IIPB1 — Hacoc mpoayBku

Bo3ayxoM, 1IC1 — naeBmoconporurnenue, TP1,TP2, TP3 — rponiHukn.

KarmieoTOOMHNK B HUKHEH YacTH COEQUHEH CO IITYLEPOM «CJIUB» JJII
ABTOMATHUYECKOI'O CJIMBa KOHJIEHCATa HAaCOCOM BBIXJIOIIHBIX I'a30B.

AHaIM3UpyEMBINI raz MpOKadlBaEeTCSd HACOCOM Uepe3 raz03adbOpHBIN 30HI,
¢ueTp @1 u noctynaet B cOopHuk koHAeHcata CK1, rae NpoucxXoJuT oTAeIeHIe

BJIaI'l OT TI'da34. KDH,[[EHCHPDBHHHELH Bjlal'da aBTOMATHHCCKH VYI4JIACTCAHA HCPC3

mrynep «CJIMB». llocne yamaneHus BIaru aHaJIM3UPyEeMBIN Ta3 OUMNINAETCS OT
caxy (puIbTpaMn TOHKOI ouncTKH D2 u D3, mpoxXoAUT Uepe’ U3MEPUTEILHYIO
KYBETYy oOITudeckoro Ojmoka Al, matyuk kucjaopoga A2 U depe3 IMTYIEP

«BBIXOJl» ymangercsa uz npudopa. J[J11 aBTOMaTHYECKOII IIPOJYBKU IITYIIEP

NOKYMEHT I:IDﬂI'I MCAH
SNEKTPOHHOMU NMOATNKCHIO JMHUK C BXOJAOM KIOBETHI U BTOPEIM
Ceptucbukar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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nooyaureneM. Haxxatnme Ha KkHoOkKy «0» MOPHBOAUT K BKIIOYUEHHIO Hacoca
npoayBku 1IPB1 1 ycTaHOBIEHNIO HYJIEBEIX ITOKAa3aHMIIL.

[IpuHIun aeiicTBusa JaTunkoB oObemHoil gonu CO, CO, u CH — omnrTuko-
a0OCOpOIMOHHEIN, a JaTyhka H3MEpeHHd KOHIEHTpalluM  KHcIopoja -
BIEKTPOXNMITUECKUIL.

ameputenbHeIll OJI0K COAEPIKUT OINTHUYECKHN OJ0K, B KOTOPOM pa3MeIleH
m3ydaTens (puc. 2), H3MepUTeIbHas KIOBETA, YEThIPE ITHPOAJIEKTPUUECKIX
IpUEeMHNKA W3JIYUEeHHs, IIepe] KOTOPEIMHI pa3MelleHbl HHTepdepeHIIOHHBIE

¢uIbTpEl. M3IyueHne MoayIupyeTcss OOTFOPaTOPOM.

Puc. 2. Cxema ontmdeckad: 1| — n3IydaTens, 2 — KFOBETa, 3 — HHTep PEePEeHIINO HHBIE

(UIBTPEI, 4 — IPUEMHUKN HN3ITYYEeHU. .

AHanmm3upeyMblil Tra3 IIOCTYHaeT B H3MEPUTEIILHYKO KIOBETY, TJIE
olpeaenseMble KOMIIOHEHTHI, B3alIMOJEIICTBYS C WU3IIYyUEHUEM, BBI3BIBAIOT €TI0
[IOTJIOI[EHNE B  COOTBETCTBYIOI[UX CIIEKTpallbHBIX JMana3zoHax. IloToku

M3JIyUYEHIST XapaKTEepHBIX 00IacTell CIIEKTpa BBIJAEILIIOTCS HMHTEP(QEpEeHIINOHHBI MU

] AOKYMEHT FOANNCAH YIUECKIlE CHUTHAIBLL, IPOIIOPLUOHANIBLHEIE
SNEKTPOHHOM NOAMUCHIO
Ceptudhmkar: 1 12000002A633E3D 11 3AD425FB50002000002A6 AHTOBR. SHEHTPGXI’IMHLIECHHE TaTUnK Hpr’I
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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B3aIMOJENCTBUU C  KHCJIOPOJAOM  BBIJA€T CUTHAJI, IIPOMOPIMOHAIILHBIN
KOHIIEHTpAaIIUU KUICIIOpO/ia.

ONEKTPOHHEINI OOk Ipudopa mpegHA’3HAYECH /I U3MEPEHHS BBIXOJIHBIX
CUTHAJIOB JATYNKOB, 00pabOTKHU U MpEACTaBIIEHUS PE3YJIbTaTOB M3 MEpEeHUSL.

Ilopsinoxk padoTbl. PaOoTa mnpudopa HAUMHAETCA C €ro BKIIFOUCHILI
BEIKTFOUaTeNIeM «CeTh» Ha 3ajJHeill cTeHke Ipudopa. Ilocne BxkmodyeHUs npudopa B
TEUEHNN 5 MUH. IIPOUCXOJUT HPOrpeR, IIPU STOM Ha UHIUKATOPaxX BbICBEUNBAIOTCS
(--), a Ha NHAUKATOpe «JIIMOa» MPOMUCXOAUT OTUET BpeMeHH mporpesa ot 300 go
0 cexynna. Ilocrme mporpera mpmbOopa aBTOMAaTHUYECKH  BKIIFOYAETCS HACOC
[IPOAYBKU JATUNKOB JIJIs1 YCTAHOBJIECHU HYJIEBBIX 3HAau€HUI Ha mHANkartopax CO,
CO, u CH. Hacoc Bxmouaercsa Ha 30 c¢. Ha mugukatope O, mosgBurca nudpa,
oToOpakaromiasl coJiepikaHue KHcjopoja B Bo3ayxe (mpumepno 20.86). Jlamee,
€CNII MOpUOOP HE UCIIOIB3YETCS, HAacOC IPOAYBKH BKIFOUAETCS aBTOMATUUECKH
yepes KakJIble 15 MIUHYT 1 IPOUCXOUT aBTOIIPOIY BKA.

JUIst pydHOTO YIIpPaBI€HUS HACOCOM IIPOAYBKM M YCTAHOBKHM HYJIEBBIX

[IOKa3aHUN HaXIMaeTCs H VACPIKHNBACTCA B TCHCHIIHN 2 CCKYH/J KHOIIKa «O»

(puc.3).
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AOKYMEHT NoarnncAH
SNEKTPOHHOM NOAMUCHIO
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6 [ Ha I'a30dHAJII34TOP
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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JlaTunk TaxoMmeTpa IIOJAKIIEOYAeTCS K BBICOKOBOJLTHOMY HPOBOAY 1-TO
ITIINHAPA.

HaxxaTtne n yjepikaHue KHOIIKM «4/2 TakTa» IIO3BOJISIET YCTAHOBHUTL B
TaxOMeTpe THI JBUTaTelsd, K KOTOpOMYy IIOAKIIOYWEeH Impudop (IABYX —
YeTLIpeXTaKTHEIN). KopoTkoe HaxaTHe Ha KHOIKY «4/2 TakKTa» II03BOJIIET
IIPOKOHTPOJINPOBATL THII JIBHrATENIS, YCTAHOBJIEHHBI B TaxXoMmeTpe (ABYX —
YeTLIPEXTaKTHEIIN).

JIs  m3MepeHMs YPOBHS UYBCTBUTEILHOCTH TaxoMeTpa HeoOXOQUMO
OJHOBPEMEHHO HaxkaTb KHomkn «lIledatb» u «4/2 Ttakta». Ilpum »ToM Ha
HHAUKAaTOpe  «JIIMOJa»  IOSJBUTCS  3HAUEHUE  YCTAHOBJICHHOTO  YPOBHA
UyBCTBUTEILHOCTH TaxomeTpa. HaxkatuemM Ha kHonkm «lleuate» (-) mmm «4/2
TakTa» (+) MOMXKHO YCTaHOBUTH TpeOyeMblili ypOBEHbL UYBCTBUTEILHOCTU
TaxoMeTpa JJI1 YCTONUMBOIO HM3MEPEHHS YacTOTEI O0OOPOTOBR KOJIEHUATOI'O Baja
U JaHHOro aBTomoOmmnsa. Ilpm 3aBblIeHMN MHOKazaHMUIl TaxoMeTpa U MIPH €ro
HeycToiunBoii paboTe HEOOXOUMO NOHIU3UTL UYBCTBUTEIILHOCTD, IIPH 3aHIDKEHI
[TOKa3aHNIl — IIOBLEICUTE Uy BCTBUTEJILHOCTEL TaXOMeTpa.

3aloMHIHaHIE YCTAHOBJIEHHOIO YPOBHS IIPOU3BOJUTCS Ha)XaTHEM KHOIIKMH
«0 (Beog)». Beixong 0e3 zamoMuHaHNIA HaxkaTtueM KHonkn «Hacoc (Beixom)».

IlepexmroueHne peXUMOB  BBIUHUCICHUS IIapaMeTpa «JIaMOma» I
pPa3INUHBLIX BUJIOB TOIUIMBA OCYIIECTRBIISETCS Ha)kaTHEM U yJepkaHueM Ooiee 4

cek. Kuonkm «*y». Ha HHANKATOPC {{HHMG,I[H}} 6}",[[}"T BEICBCHHMBATECA HA3BAHIIA

pekuMoB B nopsanke « BEH3» - mira oensuna, «IIPOID» - g cmecu nponaH-OyTaH,
«II.I'A3» - 1111 meTaHa (IpUPOIHEIIL raz).

Ecmnu comepxkaHue kuciopoga B cMecu mpeBuiiaeT 10%, To Ha HHAUKATOPE
«IIMOla» HMHOULMPYETCS H3MEpEeHHasd TeMIiliepaTypa Macja. lIpm sToM JaT4uK
IOIKEeH OBITh BCTABIIEH B KapTep MABHraTelld depe3 TPYOKy IIyHa H3MEPEHI
YPOBHS Macia.

]_r"_"'-!"" IEOR N AT T YN ST FR R T F R RS T TN MY T TXHGHHE}IX FaBGE BDHJI_'[ FHBDaHaHIIBaTDpa

NOKYMEHT noanwncAH
SNEKTPOHHOWM NOANUCHLIO
Ceprudpmkar: ' 12000002A633E3D113AD4 25FBS0002000002A6 Tp}"6}" Ha4 I‘H}’GHH}" He MeHee 300 MM OT
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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razoB HaxkaTueM kHomnku «Hacocy. Ilokazanus cineayer ¢pukcuporaThk depes 40-60
CEK IIOCJI€ Hadaja N3MepEeHMIS.

Haxxatmem kHonkm «lledaTe» IIpOM3BOAMTCS pacliedaTka HN3MEPEHHEIX
BEJIMYNH C yYKazaHHEM peaJIbHOIO BpeMEHHU U HHQOpMaIH O BIaJelbIe Ipudopa.
WNudopmanusa o BIaaesblie NpuOOpa BBOAUTCA HM B IIPOTpaMMYy, BXOJSAMYIO B

KOMIUIEKT IIOCTaBKH U IepegaeTcs B mpudop uepes nnrepdeiic RS 232.

2.3. Meroguxka  ucnoJb3oBaHusa  nporpammsl  «VTHPPAKAP-
I'PAOTUECKUI»
IIporpamma "MHOPAKAP-I PADOKUET 5 CKUN Bepcun 1.02 mpeaHazHayeHa

g rpaduUueckoro oToOpaxkeHus 1 00padOTKM IOKa3zaHUII aBTOMOOUIIBLHEIX

aHAJIN3aTOPOB BEIXJIONHEIX razoB "MIHOPAKAP" Bcex Mojener.

2.3.1. lloakmroyeHue razoaHaJIN3aTOpa K KOMIILIOTEPY

Coeaquaute COM-1IopT KOMIILIOTEpa C rHe3goM RS-232 razoaHamnmzatopa
P [IOMOIIH HYJIb-MOJEMHOI0 KaOers.

J11s oToOpake€HUs II0Ka3aHHI razoaHajInz3aTopa IIPeyCMOTPEHBI PeKIMEI
"IlIokazannsg", "Hadopmanuga" un "Tabmmuma". OTu peXHNMBEI OTOOpa)KaroTcd
NKOHKaMU B HIKHEM JIEBOM YIJIy OKHa IIPOTPaMMEL.

B meproM citydyae moka3aHUs BBIBOJATCS B OTJEJILHBIE OKHA C KPYIHBLIMU

CUMBOJIAaMHU pHC.4, B OCTAJILHLIX - B €QUHYIO TaOINITy, puc.d u 6.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Puc. 5. OxHO BBEIBOJA NH(OPMAITUILL.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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Puc. 6. OxkHO BEIBOJIa TaOIMYHON MH(OPMAIIHN.

JI11s 4X-KOMIIOHEHTHBIX BEIBOJATCA IokazaHud - CO, CH, CO,,0,, nambaa u
TaxXOMETpa, a Takke IMPEIyCMOTPEHEI CICAYIONINIE JOIOIHITHIILHEIE (Y HK T

- OToOpaxeHne yCTaHOBJIEHHOTO B IIpHOOpE BIAa TOIINBA.

- OToOpaxkeHne TeMIepaTypsl Macja IIPH NOJKIFOUEHIN TEPMO30H/IA.

- Haukaius BKIIFOUEHI Hacoca 1 KOPPEKTUPOBKU HYJIA

B pexume "HMudpopmanua”, moMumMo TaOJIUIBI ¢ HOKa3zaHUSIMU IIpuOOpa, Ha
SKpaHe MNPUCYTCTBYIOT OKHa ¢ ¢ororpadusaMu u TekcToM. OHU JEMOHCTPUPYIOT
Ipuooprl, paszpabaTeiBaeMble Hn  OpomBogumbie 3A0 "Aibda-auHamMuka
XNUMABTOMATHUKA". Jlnga mpocMoTpa MOIXHO BOCIIOJIB30BAaThCSI KHOIIKAMU
"mpokpyTka nHdopmanun" Hag poTorpadueil. [Ipu gocTmkeHNN CBI3U ¢ IPUOOPOM
[IporpaMMa OMNpPEJIEIIET €ro TUIl U BBEIBOJAUT OTHOCMIYIOCS K HEMY MH(OpPMAaIIHFO.
Daiinel XpaHarcs B nmanke "Info".

Knomnka (CBs3b) ocymiecTRIIeT coeqnHeHne ¢ npudopom. Kuomkoii (Hacoc)
MOJKHO BKJIFOYATh/BBIKIIOYATEL Hacoc B mpubdope. Kuomka (Cror/Ilyck) mo3BomnsgeT

OCTaHaBJINBATE OIIPOC, HAIIPHMCP, YTOOEI IIPOCMOTPCTE 3TH KC JaHHEBEIC B APYVIHX

pexkuMax win 3aHecTn ux B otdeT. KHomnka (JIEMO) 1mo3BoIs€T ITO3HAKOMUTLCS C

AOKYMEHT MOAMNCAH 'MITLEOTEPY TIPHUOOP.
ANEKTPOHHOW MOAMMUCHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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)_—[HH ITHX KHOIIOK CCTb 3SKBHBAJICHTBEI B HHCIIAJ4AONIEM MCHIO H CPCIH
(I)}"HI{L[HDHHHBHEIX KJIABIIIII.
Y HCKOTOPEIX OOLEKTOB Ha JKpaHC IIPCAYCMOTPCHBI KOHTCKCTHLIC MCHEO

(BBI3BIBAaEMEIE IIPABOIT KHOIKOIT MBIIIIN ).

Pexum « OTUET» nozpomsger CO3aBaTh OTHET 00 aHaJI3€e BREIXJIOITHLIX I'a30B

aBTOMOOMNIIS, II€YaTaTh €r0 U COXPaHATh/OTKPEIBATEL B (paiise, puc 7.
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Puc. 7. OxkHO BEIBOJA OTUETA IIEPE/ IIEUATHEO.

IIokazanmsa npudopa BUHEI B IIPaBOM BEpXHEM YTIIY.

3amich IIOKa3aHMIl OCYIIECTBIIIETCS NPU MHHHUMAJIBLHBEIX U IIOBBIIIEHHBLIX
oOopoTax aBuratensd kHonkaMu (NmuH. ) i (N1oB.) u kinaBumamu F11, F12.

- npu m1oboM pexuMmMe paboTel. B TOM dMciIe MOXKHO 3allcaTh
"samMopoxkeHHbIe" KHONKON (CTOM) MOKazaHM.

Iloma ansa BBoga TekcToBoil mHpopMamuu B OTueT u [ paduk oTKpEIBAIOTCA

kHonkoll (Odopmurs) mwin knaBumeil F10. 3geck MOXKHO yKazaTh Ha3BaHUE

-"-'—*‘-'—““—"““-*Egﬁﬁgﬁ}ﬁgﬁ;&wm“ = o7 ~TPOKY, XpaHuTc B ¢aiie InGraphl0.sto),
ANEKTPOHHOW NOANUCHIO )
Ceprudiukat: - 12000002A633E3D 113AD425F B50002000002A6 xy" (o 15 cuMBOJIOB Kaxkgas).
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

' MOKHO BBEIOpaTh B "Onnuax" u:
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| Bnagenern,
2.Mapka,
3.VIN.

JIng XpaHeHus QailJIoB-O0T4ETOB IIporpamma coszgaeT manky "Text". Ilo
YMOUAaHIIO HMeHa (ailloB MOJIy4alroTCd H3 HOMEpa aBTOMOOWMIL,"2-I
XapaKTepUCTUKMN", MecAIa 1 YUCIIa.

B pexume «J[narpammay B OKHe OTOOpaXKaroTcCs IOKazaHUs ra30oaHalIln3aTopa

B BIJI€ BEPTUKAILHEIX CTOJIOUKOB (pHC.8).
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Puc. 8. OxHO BBIBOJIa MH(OpMAIIIN B BIJI€ CTOJIOIIORB.

[{BeT, COOTBETCTBYIOMINN KaXXJOMY ra3y AJId JuarpaMM I rpa@ukoB, MOKHO
BeIOpaTh B "Omuax" (puc. 9). JIiig aToro HeoOXOAHMMO BEIOpaTh pexkuM «Bum» Ha

[TaHeJN yIIpaRJICHUS (BepXHUI JIEBLII yTOM).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



|{}E|||J,|.|E UeeT |I[padmk | ‘j'npaﬂn.l Hopmbl ‘ [opT | [lpouyee [lokazaHKWA

Lieetr guarpamm u rpachmkoe

co 1N LCH |
coz 102 |

el Bl
] Bl e E

(&)
TonwwHa NnHUK rpachukKoE (=)

[ CTMeHa ]

Puc. 9. OkHO onnuii HaCTPOUKU IIPOTrPaAMMEI.

Takxe Ha JuarpamMmax IIOKazaHbl HOPMBI B BHUJE JAMAIla30HOB, BBIJIEJIEHHBIX
IIBETOM, C YKazaHIEM UNCJICHHBIX 3HAaUCHUI I'PaHNII.
Hixe guarpamMm pacriojiokeHa TaOmnmila, B KOTOPOHl OTOOpaKe€H ITOJIHEII

HaOOp HOPM [JJIs1 KOHKPETHOII KaTeropnyu aBTOMOOWIIEN ¢ KOHKPETHOII CHCTEeMOIl
HeNTpanmmzaluu OTpabOTaHHBIX TrazoB. KaTeropmrio MOXKHO BEIOpaTb B OKHE

"ABToMoOuImM" unm domnee noApoOHO - HaxkaB KHoNKy (Kareropum), puc. 10.

P x .
i) KaTcropsm aoromobanci

KaTeropun aBromoounen no npunoxeHno 7 CBogHoun

pe3onounKn O KOHCTPYKUWKW TPAHCNOPTHEIX CpeacTB
(CP.3 pokymeHT TRANS/SC.1/WP.29/78/Amend.3)

M1-nerkoebie agToMmobnnu (He 6onee & mecT,Kpome BOAUTENRA);

M2-To xe,Ho Bonee 8 mecT,Kpome BOAUTENA [MUKpoaBTOOYChI);

M3-To e aeTobyCbl,B TOM YACHE COUYNEHEHHbIE!

N1-agTomof®unu nonHOW Maccon oo 3,5 T,4NA TRAHCNOPTUPCBKKW MPY30E;
N2-Towe o1 3,50012T;

N3-To %e cBEble 12 T (B TOMYUCNe TArAYKW,cCNellasToMoBUAN).

Oruera

Puc. 10. OxkHO KaTeropuu aBTOMOOUIIEI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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CucteMy HelTpalm3alid MOJHO BhIOpaTh B okHe "Helirpammzamusa'. Ha
amarpamMmMax OTOOpakaroTCs HOPMBI, COOTBETCTBYIOIINE MHHUMAILHEIM JIHOO
[IOBLIIMICHHBEIM 00OpoTaM JBuratensa. llepekmodyeHue OCYIIECTBISIETCSI B OKHE
"ObopoTel". TaM ke MOXKHO BBIOpaTh IIYHKT "aBTO-IIEpeKIIIOUEHNE", B pe3ylbTaTe
HaOOp HOpPM Ha JmarpamMmax OyJIeT MHEpPEKIIoUaThCS B 3aBUCHMOCTH OT BEICOTEI
CTOJIONKA, MMOKAa3bIBAKOIIEro OOOPOTHl JBUraTEd. B OKHE HHKE BHJIHO, JJII KaKHX
00OpPOTORB MOKAa3aHEI HOPMEI B JJTaHHBIII MOMEHT.

JIns  oToOpakeHHs MOKa3aHHII rasoaHajmzaTopa B BHJIAE TI'padukxa
ICIIONIB3YeTC pexuM «l'paduk». 3anmnuchbio rpaduka MOXKHO YIIPaBIATh KHOIIKOIT
(3amuck/OCTaHOBUTL), IHIPH IMOBTOPHOM HaXXaTUN KHONKM (3amuCh) 3allCh
IPOJOJDKAETCSI C TOYKHM OCTAaHOBKM. JIJI1 OYUHMCTKH IIONS Tpaduka €cTh KHOIKA

(Crepetn), puc. 11.
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Puc. 11. OxHO oToOpaxkeHusa rpaduKoB.

Kpome Toro, B "Omnusax" ecTh HyHKT "BxmrouaTh zamnuchk rpaduka IpH

noanw
an%?crwﬁngﬂ n'?::n,qna%im ICb MPOJOJDKAETCSI BHE 3aBUCHUMOCTH OT

Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: LleBayxosa TatesHa AnekcaHgpogHa B T.4. KOI'Id r'pathKa HC BIIJIHO.

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Ha rpaduke oToOpaxarorcs Bce IoKa3aHmIsI IIpruodopa, a B UICIIeHHoIT popme -
B IIpaBOM BEPXHEM YIJIy. TaM ke IpeayCMOTpPEHAa BO3MOXKHOCTL OTKIIFOUATh BBEIBOJL
OTJICIIBLHEIX I'pa(pUKOB (HO 3aIlCh UX IIPOJIOJIAKASTCS).

CJieBa BBEIBOJIUTCA JIEr€H la, B KOTOPOI, IIOMUMO IIPOUETrO, YKa3zaHbl BEpPXHUE
rpaHUIEl ITKaJlbl. MOXHO MEHATH BEPXHUE TpaHHUIBl I KaXIoro rpaduka B
(Ommsx) - " YmopapiaeHue", momacTh TyJa MOXKHO IIETYKOM MBIIIH Ha JIETEHIE.
OTKIIOYaTh JIETE€HJIy, U3MEHSTh IIBET I'pa(pUKOB U QOHA, a TakKe TOJINUHY JIMHUI
MOHO B Ommsax. 1Io ropm3oHTalbHON OCU OTKJIAABIBAIOTCI METKU BpeMEHH. B
moye rpaduka BBEIBOJAUTCS TEKCTOBasg HHQOpMalNd, BHECEHHasd B IIOJLIX,
OTKpEIBaeMBIX KHOMKOMH (Odopmuts) unn knaBumeil F10,a Takxke Tekymas gaTa.

['pacpuk MoOKeT OLITH BO MHOTO pa3 IHUpe 3KpaHa. J[JI1 ero mpocMoTpa Hao
3aXBaTUTh II0JI€ rpaduKa IIPaBOil KHOMKOIN MBEIIIH U IIPOTSIHYTh BJIEBO MM BIIPABO.

[I{emiok meROIl KHONKONM MEBEIIIN B IIojie rpaduka (IpH OCTaAaHOBJIEHHOI
3aIlICH) IIPHUBOJUT K OTOOpakeHMIO 3HAUYCHHII II0Ka3aHHI B HTOH TOYKE B
UYIICJIEHHOM BH/IE.

Bugumas dgacThk rpaduka MOXKET OBIThH BBIBEJ€HA Ha II€YaThb (Ha 5TO BpeMid
IIBeT (poHa IIepekIrodyaeTcsd Ha Oesblll) IWIN coXpaHeHa B rpaduueckux daiinax
(*.bmp-B Toueunou gopme,* emi-B BEKTOPHOII).

Becp rpadumk BMecTE€ C TeKCTOBOM MH(POpMAaIUE€l MOMXKET OBITh
CoxpaneH/OTKpBIT B cOeIHAIBLHEIX (halinaxX JaHHBIX (*.dan). Ilociae oTKpBITHS ero
3alllICb MOJKHO IIPOJOJIKUThL. lIoMHMMO 5TOr0 BO3MOJKHO CO3/laHIE€ TEKCTOBOTO
¢alia co 3HaAYEHMUSMH BCE€X TOYEK JJIA IIOCIEAYrOoIell oOpadOTKM, HallpuMep, B
Excel. ®alnel CcoXpaHSIOTCA II0 YMOJMUaHHIO B mnamke Graph ¢ nMeHamn,
COCTOAIMUMHE 13 N2 aBTOMOOIUIIS, Meclla, Ylcia I BpEMEHN.

B "Omuax" ects nyHKT "Todek BpeMeHHN Ha skpaHe". llapaMeTp 1o3BosIeT
II3MEHATEL MacIITad m300pakeHII 1o ocu BpeMeHH. 3a 10% go xpas mons rpaduk
HadlHAaeT CABUTAThCS BIEBO, OCBOOOKAasd MECTO JIJI1 HOBLIX ToueK. MOJKHO 3aJaTh

”h'!'!"!"!‘!"'-!”!‘" FXO O SR TYEYN T "'!"'.-"""-.‘!"!"[-"".'T” FETFTN NTTSA A FVE ﬂﬂ‘TIILIIIH}{ CﬂEI’IFa E % BKpaHa B HDCHEJHEM

NOKYMEHT NOOANUCAH
SNEKTPOHHOWM NOANUCHLIO
Ceptudbmkar:  12000002A633E3D 113AD425FBS0002000002A6 YAMHCCKII, PEIBKOM, HTO MOZKCT OKa3dTbCA
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

OB.
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"UuTepBan 3amojiHeHHd rpaduka’ ompedersieT BpeMs MEKIy 3alllChbIo
coceHUX TOoueK. "Bcero Touek BpeMEHN" HaKIIaJbIBaeT OTPaHUUEHHE Ha pa3MeEp
Bcero rpadguka. Ha ocHOBaHHNHM ATHX ABYX I[IapaMETpPOB MporpaMMa IIOKa3LIBaeT
MaKCHUMAaJIbHBII pa3zMmep (¢aiina gaHHBIX (*.dan) m Bpems ero 3amnojiHeHHS. MokHO
BEIOpaTh "Ilo 3amosHeHHnN Bcero rpaduxa:”

1. CaBurate rpaduk, cTHpast Hadalo.

2. OcTaHaRINUBAThL 3aIIChL C COOOMEHUEM.

B 1nepBoM ciaydae CABUT M CTHpaHUE OyIyT IPOUCXOAUTH Ha Ty XK€
BEJIMUMHY, YTO M CJBHUI B IIpeJerax SKpaHa. Takum oOpaszoM, 3aIloIHEHHE
rpaduka UAeT B TPU CTaUU:

1. 3anucek B nmpeaenax skKpaHa, 40 BeanduHbl (" Todyek BpeMeHHN Ha sKpaHe' -
10%).

2.CIBUT 3a IpEaelsl 5KpaHa, JO BEINUNHEL ' BCcero Touek BpeMeHI" .

3.C,[[EHF CO CTHPAHIICM Hd4dJla - J0 OEeCKOHEUHOCTIL.

2.4. PerymupoBka CO Ha aBTOoMOOWIe BA3 m I'A3 ¢ mkeKTOpHBIMH

ABHI'dATCJ/IHMH C ITOMOIIBH CKaAHECPpa H I'a30aHAJIN3aTOpa

2.4.1. PeryaupoBka CO Ha aBToMoO11e BA3

PerymupoBka CO Ha aBTOMOONIJIE IIPOBOJUTCS IIOCIIE MHPOBEPKH JaBIIECHUE
TOIUIMBA B CHCTEME, OUNICTKE CBeUeHl 3axKuraHms M YCTAaHOBKM 3a30pa Ha
AJIEKTPO/IaX CBEeUeil 3aKUTa .

Perymupopka CO  HOpoBOAUTCSA IIyTEM  H3MeHEHUS  koa(puIIeHTa
KOPPEKIINHI TOIUIMBOIIOJAYN Ha XOJIOCTOM XOJY H MaJBIX Harpys3kax. 3aBOJcCKas
yctanoBka RCO coorBercTByeT — 0,004, ¥YBenmmuenne RCO B 1mmoc mpuBoj K

Y BCIIIMHCHHUKO TOIJIMBOIIOJAAYI I CO BO3PpacCTacT I HHG@GPGT YMCHLBIICHIIC B MIHYC

- YMCHBIIACT.
':'b."!”!'l"!‘!"!’.-'"l‘!”!"!’?.-""l ﬂﬁ T % TTRTATT M ‘::T T T TR T ¥ —_
NOKYMEHT NOANUCAH Tenax 0,6-0,9 %.
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D0113AD425FB50002000002A6 AHO HpHGIIHBHTEHBHG OPHUCHTHPOBATBECA
Bnapeneu; lLebayxoea TaTbAHa AnexkcaHopoBHa

pozayx/Tomwmmeo FAVAL=1,020-1,023),
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napameTphl JQT ("wacoroii pacxon Tormusa) = 0,7 nw/gyac u INJ (BpeMs BIIpBICKA) =
2.0 — 2.2 Mcek.
Ecau ycTaHOBUTL HOpMaTHBHOE 3HaueHHe CO MOJIy4aeTCsd TOJIBLKO IIPU

yctaHOBke RCO Onm3kum k cBouM rpaHMYHBEIM 3HaueHHIM (-0,250 mnm +0,250),

TO CKOpEE BCEro / B 1moTepsn CBOIO UYBCTBUTELHOCTS.

IIo paboTe cucTeMel 3a)kKUraHus (aBToMaTHdeckasd ycTaHoBka YO3 Ha
XOJIOCTOM XOAY) MOXHO CYJUTh O CTaOMJILHOCTU PpaOOThI CUCTEMBI I JBUTATENS B
resioM. Ecnn YO3 mMeEeT 4acThl€ OTKIIOHEHHNS OT CBOErO CPEOHETO ITOJIOKEHUS
Oojslee 4 rp. ILK.B., TO 3TO TFOBOPUT O HecTaOWILHOCTH pabodero Ipolecca B
IMIUINHApax ABuratensd. HykHo BeICTaBUTH KoddouiueHT RCO TakuMm, 4TOORI, ¢
OJIHOII CTOPOHEI, BpEMs OTKPBITUSA (POPCYHKM OBIJI0O MHUHUMAJILHBEIM, a C APYIOI,
JIOOUTLCS CTaOMIILHOCTH IIapaMeTpa yIjla ONepeXeHNUs 3aKUTaHI:.

B oTAenbHEIX CIydasx MOXKHO BEPHYThH Ha aBTOMOOIWIL CO-IOTEHIIIOMETP.
Ha OBY 0e3 karammszatopa 44 KOHTaKT CBS3aH C KOJIOJAKONM AMAarHOCTHKM M €ro
coequHaroT ¢ CO-moreHuoMerpoM. Jlpyron mpoBog ¢ CO-IOTEHIIMOMETPA

COCHITHAROT C MacCCOIL.

2.4.2. PeryaupoBka CO Ha aBTomoome I'A3

PerymupoBka CO npompogutcsa nzmenenneM mnapamerpo RCOD nu RCOK.

RCOD — xoaddumuent xoppekimu CO Ha xXomocToM Xoay. OTpaixkaer
BEIINMUUHY CHTHajla C IIOTEHIHOMETpa, [peoOpa30oBaHHYID B CMEIIEHUE
otHOcuTeNbHO HyIA. Koaddummuenr RCOD usmensierca B npeaenax ot -0,05 go
+0,05.

RCOK- xoaddumuentT xkoppekiinu TormmBonogaun. KoappUuIueHT CIIyKuT
UL KOMIIEHCAIIUH OTKJIOHEHMN IIapaMETpOB JABUTATEIs M aBTOMOOIIIS,
BEI3BAHHEIX (paKTOpaMH, KOTOpPEIE HE ONPEACILIIOTCSI OJIOKOM YIpaBJICHIL,
HaIlpHIMep 3arpsa3HeHNe TOIUIMBHEIX (POPCYHOK.

P S NEIT RomuGar > T T B Iy IOl TOCTIEA0BATENbHOCTH:!

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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2. IIyrem nzmenenus ko3 duimertr RCOD BricTaBmsiercs comepxkanue CO

Ha «xomocTom» xoay 0,8%-1,0%.

JIst ) B mpoposounoro tuna RCOD n3meHseTcs BpalmieHUEM BHHTA Ha

KopIyce, a s ) B 1wieHouHoro tuma — ckaHepoM. CopgepxaHue CO

KOHTPOJINPYCTCA I'a304HAJIIN3aTOPOM.

3. C moMoIbro CKaHepa, BOUTU B pexuM yipaBieHus PJIB u ycraHoBUTH
yCTaHaBIIMBAKOT YaCTOTY BpallleHI KOJIEHYATOI'O Bajla Ha «XoJocToM» xoay 2000
o0/MuH.. Cogepxanne CO mpu 3TOM AOJIKHO CHIZUTCS mpuMepHo J0 0,2-0,3 %.

4. VYpenmumBaeTcda ImocTeneHHO 3HadeHHe mnapamerpa RCOK pgo Takoi
BeIMUINHEI, Opu KkoTopoil CO Oyger paBHo 3,0+3.5 %. Ilpu »ToM uyacToTa
BpAIlEHISI MOKET U3MEHUTHCS, HO 3TO HE NMEET 3HAUECHU .

5. CoOpaceiBarorca oOopoTel o0 880 0O/MHH H yMEHBIIAETCS 3HAUYCHUE
RCOK nHa 0,10+0,12 3aTeM HNOIyYE€HHYIO BEINYUHY BBOJSAT B JOJITOBPEMEHHYIO
[maMsaTb ObY.

6. C nomompro koadduimenra RCOD ycranarmueaem CO = 0,8%-1,0%.
IIpu »ToM ko3¢ duiueHT mIMOaa JoDKeH Haxoaurcsa B mpenenax VALF=1,02-
1,03, a gacoBoii pacxop Tomuba JQT = 1,2 n/uac.

7. 1IpoBepsaerca comepxkanue CO mOpum Ha)xKaToil IeHajll akKcejepaTropa Ha
obopoTtax kxoneHuaToro Bajga 3000 o6/muH. Konnenrpamusa CO goiDKHA YIACTh C
ncxoguoro ypoBHsa 0.8%-1,0% 100,2%-0,3%. IIpu stom CH gomxHO OBITE 200-
300 ppm.

2.5. Hcciaepopanue BJIHAHUA Ko3(g¢HIHeHTa H30LITKA BO3JyXa Ha
coJepiKaHHe BbIXJIONHBLIX I'a30B

OKCIIEPUMEHTEI IIPOBOJATCSI Ha MHXKEKTOPHBIX ABHrarersix BA3 miuu 1'A3
Oe3 KHCJIOPOJHOTO JaT4dhKa I KaTanm3atopa. IIpu 3ToM HOSBIIETCS BO3MOXKHOCTD
I3MEHATE KO3 (PQPUIIUEHT KOPPEKIIUI TOILUINBOIIOAAYN C IIOMOIIBIO CKaHEpa U TEM
CaMBIM U3MEHATh COJAEPKAHIE BHIXJIOIHLIX I'a30B.

YA AT TAIMTTA A ATIMATIT TTA AT TTAMATTATITAN  TTIA
T OKYMEHT MOAMVCAH oo HCCTaBIICHA Ha PIC. 12.

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Puc. 12. SxcniepuMeHTanbHasl yCTaHOBKA.

IIpu mnpoBeaeHNN HSKCIEpUMEHTa C IIOMONIBKO CKaHEpa U3MEHSIETCS
K03 (pPUIIHEHT KOoppeKIuN TommBonogaun ¢ maroM 0,05 B Auamna3zoHe rpaHHIYHBIX
sgaueHuili ot -0,250 go +0,25. Ilpu ¢puKCHpOBAHHLIX 3HAUEHIIX K03 QuIneHTa
KOPPEeKIIMN TOIUIMBOIIOJAUN C MCIOJIb30BaHUEM YeTHIPEX KOMIIOHEHTHOTIO
razoaHanmaropa «Mudpakap M» m3MepsSIOTCA 3HAUEHHSI KOMIIOHEHTOB
BBEIXJIONHEIX razoB CO, CO,, O,, CH n oJHOBpEMEHHO CHUMAIOTCI IOKa3aHUI
sHaueHns1 ko’ duiuenta naMmoga (A). IlomydueHHBIE 3HAUYEHMUS 3aIlIUCHLIBAIOTCS B
Tabnuiyy. Ha ocHOBE pe3ylIbTaTOB AKCIEPHMEHTA CTPOUTCS rpaduk B3aHMOCBIZU
KOMIIOHEHTOR BBIXJIONHEIX Tra3oB CO, CO,, O,, CH n xos>ddunuenra namodaa (A).
B kauecte mpumepa Ha pHCYHKe | TIIpuBegeHa 3aBUCHUMOCTL COJEpIKaHILI
OCHOBHBLIX KOMIIOHEHTOB OTpabOTaBIINX razoB A/ JBHraTesld aBTomoOmnsg BA3
2110 oT cocTaBa TOINIMBHOU CMECH.

U2 nuecvuwra rumuo uto i A BTTI3KOM K CTCXHOMCTPHHCCKOMY COCTaBY

NOKYMEHT MOANWUCAH
SNEKTPOHHOW NOANMUCHLIO O CH
Ceprudurar: - 12000002A633E3D113ADA25FB50002000002A6 11 3HAYUTCIIbHO CHIZKAIOTCA H
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

0,8+1,2% m 150 — 300 ppm. Ilpu sTOoM
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cogepxkanue CO, gocTuraeT MakcuMalbHBIX 3HadeHuini (14.0- 14,5 %), a
coJep:KaHle KICIOPOJa B BRIXJIOMHBIX razax npumepHo 1,0-1,5%.

Omuccusg NO, npu A = 1,05-1,1 umeer cBoe MaKkCHUMalIbHOE 3HAUYCHUE U
CHIIKaeTcd Kak B Ooratoil, Tak U B OegHoN o00JacTIX. OTO CBI3aHO C
TEMIIEpPATYpPOl B KaMEpe CropaHUsA, KOTopas HMEeT MaKCHUMallbHOE€ 3HaueHIE
BOKPYT A = | 11 CHIDKAeTCsI B 00€ CTOPOHEI.

Ecmmu cogepxkanne CO BBIIIE HOPMEI, TO CMECh HAa3bIBalOT «OOTaToil», a
€CJIU HIKE HOPMBI — «OSTHOII.

OKHCIBl YITIEPOJOB 00pazyrOTCs B IIpOllecce CropaHUs TOIUIMBA IIPU
HeJOCTaTKE BO3ayXa, T.€. mpu dorartoii cmecu (CO>1,5% u A<l), xkorjga nojaercs
CJINIIKOM MHOTI'O TOIUIMBA. 3aBHIIIEHHOE cojepixkaHne CO Ha XOJIOCTOM XOJe
IIPUBOJAUT K IIepepacxXoJy TOIIMBA M IIPOBaJly B Haudajle ABMIKEHUS APOCCEIILHOII
sacjoHKHN. IIpu oOorameHun cMecu cojiepkaHue kuciaopomga O, CYIIECTBEHHO
CHIIKAeTCd U CTAaHOBUTCI MeHbIe 1%, Tak Kak OH BeChb IIpaKTHUUECKH O€3 ocTaTKa
YUaCTBYET B OKUCJIEHIN TOIUINBA, T.€. B €I0 CrOPaHU.

IIprmanHaMu HOBBIMIEHHOTO cogepxkaHusl CO MOryT OBITb HEBEPHBIE
[ToKa3aHId JaTdlKa MacCOBOI'0O pacxXoja Bozayxa (JIMPB), gaTunka TeMIlepaTyphl
oxnaxgaromein xkxuakoctu (JTOXX) mmm gaTtumka KHUCIOpOJa, ITORBIIMIEHHOE

AaBJICHIIC TOILIIMBA, HCBCPHAA PCI'YJIIIPOBKA TOININBHOII CUCTEMEI U AP .

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Puc. 13. 3aBucumocThb COACPXKaHIIX OCHOBHBIX KOMIIOHCHTOB GTpHﬁDTHELHHX I'a30B

OT cOCTaBa CMECH A.

B obmactm A=1 xommuecTBo BEIOpacoB CO 3aBHUCUT OT KadecTRa
IIPUTCOTOBJICHNS TOIUIMBHON cMecu (OJHOPOJHOCTH) U PaABHOMEPHOCTU €€
pacIpeaeIICHIA.

B ormuume ot CH, CO oOpa3yeTcd TOIBKO B PE3YJIbTaT€ CIrOpaHMs.

HELHpHMEp:, OTCYTCTBHC IHMCKPLBI BBEI3BIBACT IIOBBIINICHHOC COJACPKAHIIC CH:, HO TadK

[OOKYMEHT NOANVCAH razax He OyJer.
SNEKTPOHHOWM NOANUCHLIO
Ceptuchmkar:  12000002A633E3D113AD425FB50002000002A6 '[O):' IIPUBOJIUT K HEIOJIHOMY CrOpPaHUIO
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Cogepxkanue yriiero4opooB CH B BEIXJIONMHBIX ra3ax IOKas3blBa€T KaueCTBO
CrOpaHUS TOIUIMBHOII cMecH. UeM moJjiHee cropaeT O€H3MH, TEM HIDKE COJICpiKaHIE
CH. JIxoboe OTKJIOHEHUE MO0 COCTABY TOIUIMBHOI CMECH IPUBOJUT K YBEIIIUCHIIO
coJep:KaHUSI HECrOpeBINUX YriIerRoJopoJoB. Ilpu mmumue "Ooratoil”" cmecu
(Beicokoe CO) CKOpOCThL €€ TOpeHUI 3aMeAJIIeTcsa. JacTh TOIUINBA JIO Hadalla
OTKpPBIBAaHUSI BHIITYCKHBEIX KJIAIIAaHOB HE YCIIEBA€T CLOPETh U BLEIOPACHEIBAETCS B
BEIXJIOIIHYIO TPYOY.

3aHmkeHHoe 3HadeHne CO (OemHast cMech, ra3z0aHAIN3aToOp IIOKaXKeT
C0O<0,3% mu A>1) BeI3BIBaeT "BsUIBI"' pa3roH, HadaldbHBEIN IIpoBall llpu sToMm
BOCIUIAMEHEHIIE U TOpPE€HHIE TOpHOYEHl CMECH B IIWINHApaxX IIPOHCXOAUT Oe€3
«IIPOIYCKOB», I COJ€prKaHIE HECTOPEBIIEr0 TOIUINBA B OTPaOOTABIINX razax, T.e.
CH muanmaneHO (100 — 150 ppm), Tak Kak OTCYTCTBYIOT IPOITY CKU 3a’KUTaHIS.

3HauntenbHoe oOemHeHme cmecu (C0<0,1%) HOpHBOAUT K IIOSBICHIIIO
[IPOIIYCKOB  BOCIUIAMEHEHUs, KOTOPOE COIIPOBOXKIAETCA PE3KUM  POCTOM
cogepxkanug CH B oTpa®oTaBmHIX razax M, CJ€JOBaTEILHO, IIEpepacxogoM
TorrinBa.. Cogepxanue kucjiopoga (O,) BCIEACTBUE YMEHBIICHUS KOJIMUECTBA
HOPMAJIbHO CrOpEBIIero ToIUiMBa pacTteT. llpu stom copgepxkanme CO  yxe
[IpaKTUUECKN HE M3MEHAETCA, a cojaepxkaHue CO, magaeT BCIEJCTBUE
«pa3zdaBIIeHII» N30BITOUYHBEIM KOJIMYECTBOM BO3yXa.

HpHT-IHHE’LMH 6E,[[HDﬁ CMCCHI MOI'YT OLITL HU3KOE JaBJICHIIC TOINIIEA,

HCBCPHLIC IIOKAa3dHITA r} B:, KHCJIOPOAHOI'O JaTHHKd, HCBCPHAA PCIYJIHIPOBKA

TOIUIMBOIIO 4.

HpH {{66£[H'Dﬁ}} CMCCII IIOBEINIACTCHA BCPOATHOCTE JACTOHAIIMI, TaK KakK
IIPOHMCXO AT IICPCIPCB ABHIATCIIA I3-34d BEICOKOII CKOPOCTH CI'OpaHMNA TOILINBA.
IIoBBIIIEHHOE COACPIKAaHIC KHCIIOPOJdd N1 OJHOBPCMCHHO HIM3KOC 3HAYCHIIC CO B
BBEIXJIOIIHBIX I'da3aX — 3TO NHIAHNKATOP pa6GTI::I Ha GﬁﬂﬂHEHHGﬁ CMCCII.

PEB}’HBTHTBI I’IBMﬂpEHHﬁ COACPIKAHIIA BBIXJIOIIHBIX I'da30B MOXKHO Pa3JCIJIHTDb

F¥ O TFTN SR TWAMN T FTIET

NOKYMEHT NOoAanmcAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6 ‘HO OTHCCTH PC3VYJIbTATEI, B KOTOPBIX CO
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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YIJIEBOJOPOJIOB, HO HE O4YeHb BEICOKOMY, IIpumepHo g0 300 — 700 ppm. B stom
caydae cootHomeHne CO um CH cooTBeTcTByrOT rpaduky (puc.13.), T. €. cMech
min  OexgHasd, 1w Ooratag. IlpmumHaMM  HEHCIPAaBHOCTHM MOIYT  OBITh:
HelpaBWwIbHag peryaupoBkn CO (Ha aBTOMOOWISIX Oe3 HeHTpamn3aTopa);
HENUCIIPABHOCThL TOIUIMBHOII CHCTEMBI, HAIIpUMEp, HN3-3a IIOBHIINIEHHOTO WWIN

ITOHITKECHHOI'O J4BJICHIIA B TOIUINBHOU MAallcTpalill, HCHCIIPABHOCTEL Jd4dTHIIKOB

CVY]l, Hampumep, JgaTylKa MacCOBOTO pacxoja Bozayxa (/ B), matunka

TeMIIepaTyphl oxXjaxgaromeil xuakoctu (JITOXK) nin gaTunka KHCJI0poa.

Ko BTOpOIl IpyIIIie M3MEPEHNIN MOXKHO OTHECTH PE3YJILTAaThI, B KOTOPHIX CO
HE OTKJIOHAETCA WM HE3HAUUTEIIbHO OTKJIOHAETCA OT HOPMEL, a COAEpIKaHUE
yriaeBogopogoB CH pe3ko Bo3pactraeT. B 3ToMm ciydae, OpU3HAKU OOraTON HJIH
OeHOIl cMecH OTCYTCTBYIOT M KaK MIpaBIIO CHCTEMa YIIPABICHHS HE BHHOBATA.
OTo Hanuboee CJIOXKHBII CJIydail Qi1 JHAarHOCTHKU, TaK KakK [IpUYINH
BO3HHKHOBEHUSI HEUCIIPABHOCTH MHOTO: MPOITYCKH MCKpPOOOpa3oBaHUS, HAIIpIMeED
113-3a HEUCIIPaBHBIX CBEUEH 3aKUTaHII 1 BEICOKOBOJILTHBIX IIPOBO/JIOB, HAPYIIIEHIE
YCTAaHOBKM MOMEHTA 3a)XUTaHHd, HapylmeHne ¢a3 razopaclpeelIeHI;
HENPAaBIUILHLIE 3a30phkl B KJlallaHaX, HI3Kasg KOMIIPECCUS B I[MINHAPAX WIN B
OJTHOM U3 IWINHAPORB JABUTATEIL, HE INIOTHOCTHU B KJlallaHaX, IIOJCOC BO3yXa BO
BIIYyCKHOM KOJUIEKTOpE, IUIOXOIl PacIbll TOIUIMBa (hOPCYyHKaMU, HEHUCIPAaBHOCTH
BEIXJIOIIHON CHCTEMBI, HaIllpUMeEp, 3a0UT HellTpanuzaTop, IOIIajlaHHe B KaMepy
cropaHus OOJILIIOrO KOJIMYECTBa Macjla, HallpIMeEp, 4Uepe3 CallbHHKHN KJIallaHOB
IJIN 13-3a HEHMCHPABHOCTHU IUJINHJIPOIIOPITHEBO IPYIIILI (BEIOpOC Yepe3 CUCTEMY

BEHTIWIAIIUI JBUTraTel: ). BEIOpoC uepes HenucIpaBHEII KiIallaH agcopoepa.

2.6. HCC.J]E,E[UBHHHE B/JINAHIA ﬂﬁﬂpﬂTﬂB KROJIEHYATOI0O BaJia ABHI'aTE/IH
Ha COACP/RAaHHC BBIXJIOIIHBIX I'a30B

OKCIIEPUMEHTEI IIPOBOJSATCSI Ha MHXKEKTOPHBIX ABHraresax BA3 mmu 1'A3

E:'-"-:.-""'-"".'- AT N A T P T T TH s TFOFMTYTFYSm TN TSAFMATITYN "'!"."'.-""":,p H
.

ANOKYMEHT NMoanncAH
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Bajta aBuraresnsa (2500-3000 o6/muH). JluarHocT OOJIKE€H IIOHIMATh Pa3HUIy B
COZIEpKaHNN KOMIIOHEHTOB BBEIXJIOIHKEIX I'a30B HA ATUX PEKUMAaxX.

IIpu mpoBemeHNN  SKCIEPUMEHTAa M3MEHAETCI  YacToTa  BpallleHI
KOoJIEHUaToro Baja asuratend ¢ marom 400 oo/MuH B auanazoHe 3HaueHuil ot 840
mo 3200 o6/muu. Ilpn ¢ukcupoBaHHBEIX 3HAYEHHSIX YAacTOTHI BpallleHI
KOJICHYaTOI'0 Bajla JABHUraTelld C HCIIOJb30BAaHNEM YETHEIpEX KOMIIOHEHTHOTIO
razoaHanmsatopa «Mudpakap M» H3MepsSrOTCS 3HAdYEHHSI KOMIIOHEHTOB
BBEIXJIONHEIX razoB CO, CO,, O,, CH. IloayueHHBIE 3HAUE€HHS 3aIICHLIBAIOTCS B

Taﬁ.]'[HL[y. I[J’IH 3alllIcH II0Ka3aHHUU MOJKET TaKiXkKe ICIOJBL30BaThCS IIPOI'paMMad

"MHOPAKAP-TPAGUYECKUN" B pesxiMe mocTpoeHinst rpadukos (puc. 14).
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Puc. 14. 3anuce 1mokaszaHuil razoaHan3aTropa.

CulTEIBaHUE JaHHEIX C Ppa(bm{a IIPOU3BOAMNTCAHA IIVTCM IICPCMCIICHIIA C

NOKYMEHT I:IDﬂI'I MCAH _
INEKTPOHHOW NoANnUChIO |_pH OTOM B IIPaBOM BCPXHCM pPAAdY OKHaA
Ceptucbukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneuy: Webayxopa TateaHa AneKkcaHgpoBHa :Lp HMETpO B
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Ha ocHOBe pe3ylIbTaTOB 3KCHEpHUMEHTa CTPOHUTCS TpaHK 3aBHCHMOCTU
KOMIIOHEHTOB BEIXJIONHEIX razoB CO, CO, 0O,, CH oT 4acToTel BpalieHN:I
KOJIeHUaTOro. B KkauecTBe HIpuUMEpa Ha pHCYHKE 15 IpuBegeHa 3aBUCHUMOCTD
cogepxanus CO u CH B oTpaboTaBIIUX razax Qs JBUraTelId aBTOMOOWISI BA3
2110 oT yacTOTHI Bpalll€eHIs KOJIEHUATOrO.

N3 pucynka 15 BHAHO, YTO IO MEpPE YBEJINMYEHUS YaCTOTHI BpaIeHIL
KOJIEHUAaTOI'0 Bajla HauyMHaeT IUIaBHO majaTrh, gocturasg 0,2-0.3% Ha BEICOKOIN
yacTtoTe BpameHusd. llpu stom CH mmaBHO majgaeT ¢ HCXOJHOTO YPOBHSA, HE
npeBwimaromero 200 — 350 ppm. 5To 00BACHIETCS IOBHIIIEHUEM TEMIIEpaTyphl B
KaMEpe CTOpPaHNsA 13-3a YBEIINMUEHII HaIrPy3KUL.

JIBUrarens ¢ IpuBEJICHHBIM XapakTepoM nm3MeHeHnsd cojepxkanug CO u CH
Ha XOJIOCTOM XOJYy IIpU YCJIOBUHM IIPABIUILHON YCTAaHOBKHM VIJIa OIEPEKEHI
3aXKUTraHUsA OyJeT oOecII€UnBaTh OJHOBPEMEHHO BEICOKYHO MONIHOCTBH M HHZKHII

pacxo/] TOILJIIBA.
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Puc_ 15 3arucumocTk conenxanng CO u CH oT 4acTOTHl BpallleHUs KOJIEHYaTOTO

NOKYMEHT NOANUCAH
ANEKTPOHHOWM NOANUCKIO |
Ceptidbukar:  12000002A633E3D113AD425FB5000200000246 PHOI'O JBHUI'aTCIIA.
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2.7. HccnepoBanme BaMAHUA JdedeKTOB CHCTEM JBHUraTte/si Ha
coJep:KaHHe BbIXJIOINIHBIX I'a30B

[lenpro »SKCIEepUMEHTa OBLJIO OINPEAECINTb, MOXKHO JH C IIOMOIIBLIO
ra3zoaHajIiN3aTopa OThICKATh Kakme-JIN00 HEUCIIPABHOCTH B JBUTATENIE IJIM 3aMETHO
CY3UTh KPYT BO3MOYKHBIX [TONCKOB.

OKCIIEPUMEHTEl IIPOBOJSATCSA C MCIIOJBL30BAHNEM YETHIPEX KOMIIOHEHTHOTO
razoaHanmatopa «MH}pakap M».

VCKyCCTBEHHLIM IIyTEM B JBUTATEllE M CHUCTEMBI €ro YIIPaBJICHIL
[IOCJIEJOBAaTEIbHO  MOJEINPOBaJIM  HamboJjiee  XapaKTE€pHBIE U YacTo
BcTpedaromuecs Ae(EeKTEl U HEHCHpaBHOCTU. I[lociie 3Toro perucTpupoBan
COCTaB BHIXJIOIIHBIX I'a30B U CPAaBHUBAJIM €0 C MCXOJAHBIMH, COOTBETCTBYIOI[UM
HOpMaJIbHOII paboTe JABUraTeld. beImm  BhIOpaHBI CIEAYHOIIHE BO3MOYKHEIE

CUTYaIlUILL.

HCHCIIPpaBHA CBCHA 3dXKHNI'dHIIA,

PaHHCC 3aXKHI'aHIIC,

ITO3JHCC 34 KIITI'aHIIC,

IIOZACOC BO3YXd BO EH}’CHHDﬁ KOJUICKTOP,

[IOJTHOCTREO HE paboTaromas popcyHKa;

opCcyHKa «JILETY;

HE FrepMETHUYHA BLIXJIOIIHAS CHUCTEMA.
B kauecTBe mpumepa B Tabiuiax 1 um 2 IpeAcTaBIE€HBl Pe3yJIbTaTh
AKCIIEPUMEHTORB II0 OIIPEAEIICHIUIO COCTaBa BBIXJIOIHLIX Ta30B, IIOJIyYEHHBIEC IIPHU
HNCIILITAaHIN gBUraTesid asToMoomns BA32110.
Pe3ynbTaTel M3MEpPEHUS COCTaBa BBIXJIOMHBIX Ta30B aBTOMOOMII Oe3

KaTaJINTHIHYCECKOI'O HE ﬁTp dJIN34TOpa.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Tabmnia 1

IIapamerp | CO, % CH, ppm | CO,, % | Oy, % A
HencnpaBHOCTE
P
SROMERAYEMEE 1,0—1,5 | 150400 | 13—-14,5| 1-2 | 0,9—1,1
3HAUEHII
HcxoaHas peryaupoBKa 1,3 310 14 1.4 1,01
H
CrtlibaBHa cEeRd 0.4 2500 8,5 6.4 1,3
3aKUraHuA
PaHHee 3axxurasue 2.5 1420 12.3 3.9 1,03
[TosHee 3aKUraHume 1.9 280 14,3 1.6 1,04
II
PAROE . BOSAYRE B0 0,26 1200 12,1 5.8 1,28
BITYCKHOII KOJIJIEKTOP
PesynbTaThl H3MEPEHNS COCTaBa BRIXJIIOIMHBIX Ta30B aBTOMOOWIA C
KaTaJINTHUECKIM HelTpaJIn3aTOpOM.
Tabmuia 2
[Iapamerp | CO, % CH, CO», % O,, % A
ppm
HencnpaBHOCTE
P
CROMERAYEMEEE 10,05 -0,3| 5-75 | 14,0-15,5|0,1 = 0,25 | 0,98 — 1,05
3HAUEHII
%!
CROARA 0,15 75 14,5 0,14 1,01
peryJInpoBKa
H
CHELpaBHa - CBEEd 0.25 840 10,5 5,8 1.4
3aKUTraHUA
[[oMHOCTERIO He
paboTaromas 0.17 80 14.3 9,5 1,25
dopcyHKa
DopcyHKA «ITBET; 2.2 940 9.1 5 0,97
He repMETIYHA
BBLIXJIOIIHAS 0,6 250 14.2 5-8 1,3
CIICTEMA
HencnpaBHOCTE
U NOKYMEHT NMOArMCAH
BH%KTPDHHGIH ﬂ%ﬂl‘lMChFﬂ 12,1 2 0,8
Ceprucbukar  12000002A633E3D113AD425FB50002000002A6
Bnapeneu; Lebsyxoea TateAHa AnekcaHapoBHa
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HeucnpaBHOCTH
JaTulKa

TEMIIEPATY PhI 0.1 910 10.3 6,1 1, 15
JIBUTATEIs
(KOpOTKOE

3dMEIKA4HIIC B L[E:HH)

ITogcoc Bo3ayxa BO
BITY CKHOI1 0,26 1200 9.1 7,1 1,49

KOJUJICKTOP

Ilocne aHanMM30B PE3yJILTAaTOB U3MEPEHIS COAECPKAHUA BBIXJIOIMHBIX I'a30B
nBuratend apromooninsg BA3 2110 Oblin caenaHel CIEIYIOMINE BEIBOILL:

1. Bce BBOAUMEIE HEUCIPABHOCTH REIZBIBAIOT YBEJIUYCHUE BHIOPOCOB
yrieBogopoaoB CH, kpoMe cilyyaeB IIO3JHErO 3aXUTCaHUSA U IIPU MOJIHOCTHIO HE
padoraromeil (GOPCyHKN. OTO OOBSACHSETCS TE€M, YTO MPOIECC CTOpaHUSI CMECH B
OTAENbHBIX WM BCEX IWIMHAPAX YXYAIIAETCS, UTO IIPUBOJAUT K OTKIJIIOHEHUIO
COCTaBa BBIXJIOIIHLIX I'a30B OT HOPMAaTUBHBIX 3HAUCHUIL,

2. Hambonkmee konamdecTBO yriaeBogopogoB CH B BHIXJIONHBIX Trazax
HaOJrOJaeTCs IIpU HencnpaBHOCTH cBeun 3axkurannsd (CH yBenumaunnoce Oomee uem
B 7 paz), mpu 3ToM BeIOpockl CO u CO, yMeHBIIarOTCd, TaK KaKk HET IIOJIHOTO
cropaHus toruia B nqununaape CO u CO, He oOpazyercsa. Kak MoKazpIBaeT OIIBIT
INarHOCTUKN K PE3KOMY YBENUUeHMIO cojepxaHud CH npuBogdar m japyrue
IIPIYUNHBI, HAIIpUMep: HapyleHue (az razopacipee/IeHIs, HellpaBIWIbLHEIE 3330kl
B KJlallaHaX, HHM3Kasl KOMIIPECCUSA B IWIMHApaxX WJIN B OJHOM U3 IUINHIPOB
JIBUTaTelsd, HE IUIOTHOCTHU B KJIallaHaX, MoIlaJaHiEe B KaMepy CropaHHs OOJBIIOro
KOJIMYECTBAa Macjla, HaOpuUMEp, UYepe3 CalbHUKN KJIallaHOB WM U3-3a
HEHCIIPABHOCTH  I[MUINHAPOIIOPIIHEBON TPYIILI  (BRIOpOC UEpe3  CHUCTEMY
BEHTIWIAIIUN JBUTATEII.

3. YToll OIIEpEeKEHMsS 3a)XUTaHUsd B 3HAUUTEJILHOII CTENEHU BIUSAET Ha

T T TR P2 P TpiraTesie, a, CIIEJIOBATENLHO, U Ha BEIOpOC

SNEKTPOHHOW NOAMUCHIO
Ceptudukar:- 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Ha IIO3JHCM 3diKHNI'dHMH IIPH HCKOTOPOM POCTC CO 3aMEeTHO CHHUBHIIICH
EBI6pDCBI YIJICBOAOPOAOB, IIOTOMY HWTO JABHUI'aTCIIb pa6DTElET Oollee IINIABHO,
YCJIOBIA CIr'OpaHHA TOILIIMBa JIVHIIC, KPOMC TOI'O HACThk TOIUIHNBa JOI'OPAacT B
BBEIXJIOIIHOII cHcTeMe. 1 OoJIbKO HPCIMCPHO «IIO3JHCC) 3aXKHIdHIC (,[[HHEHD IIOCJIC
BMT) MOKCT IIPHBCCTH K HAPYHICHHNIO BOCILNIAMCHCHMA CMCCH B HHIINHAPC I

BBEI30BET pocT CH.

YcTraHoBka Oojlee paHHEro 3aKUTaHWS, Jaxke HE BBEIXOAS 3a IIPEJIeIIbI
HanOoJiee SKOHOMUIYECKOII paboTHI JABHUTAaTEsId, Bcerjga IpuBoguT k pocty CH.
CHIUImKOM paHHEE 3aXKUTaHHe MPHBOJHUT K mepedosM B pabdoTe ABHUTaTENd U
3HaunTeIbHOMY pocTy CO u CH, xpome Toro He 3¢ PeKTUBHOE CrOpaHNE TOILIIRA
IIPUBOJANT K CHIKEHIIO codeprkaHnsa CO, 11 OONBIIOMY KOJIHMYECTBY KHUCIIOPOJa HE
BCTYIIHBIIErO B peakImo ropeHns. HeobxoaumMo oOpaTUTh BHUMaHIE JUAaTrHOCTA,
YTO MHpPU IPOIYyCKaX 3a)KUTaHNSI B IIUINHApaxX ABUTATEN IIPONCXOAUT OOJILIIOI
paz0Opoc MOKa3aHUIl IIapaMETPOB BBEIXJIOIHEIX Ta30B M Ta30aHAJIN3aTop
HEKOPPEKTHO pPacCUUTHIBACT 3HadueHHE A. VY pacuéTHoe 3HaUYeHHUE A, MOIKET

SHAYUTCIIEHO OTIIIMHATHECA OT ﬂEﬁCTEHTEHBHGFD.

4. Ilpnm Hamuume Imojcoca BoO3JyXa HaOMoOJaeTcs CIJIbHOe OOeJHEHUE
TOIUIMBHOM CMECH, UTO HPHUBOJUT K MNPOIyCKaM 3a)KNUTaHNS B IIJINHJpax N HE
pPaBHOMEpPHOII paboTe JABUraTelsi, II03TOMY cojeprkaHue yriueBogopogoB CH n
kuciaopoma O, pe3ko yBenmuuraercsd, a conaepxkanue CO, ymeHblmaercd. Uz
TaONMUITEI BUJHO, YTO PEryJIMpoBKa IOJaduld BO3JyXa Ha XOJIOCTOM XOJYy
[IapaMEeTpOB IOYUTH HE MEHSIET, ABHraTellb padboraeT HeycToluupo. Ilpwm
VBEIMUECHUN  YHncila OO0OpOTOB  J0JII  HECAHKIIMOHHPOBAHHOIO  BO3yXa
YMEHBIIIAETCS, U IIapaMeTphl IIPUHIMAT HOpMaJlbHBEIE 3HadeHs. Ha gBurarene c
pacIpeleleHHEIM BOPBICKOM IIOJICOC BO3JyXa MOXKHO 3a(HUKCHPOBATH IIO
3aHIDKEHHOMY IIOKa3aHIIO JaTUlKa MacCOBOI'O pacxoja BO3/IyxXa.

5. Ilpm He repMeTHYHOCTH BHIIIYCKHOI CHCTEMBI Ye€pe3 HE IUIOTHOCTU

OOKYMEHT rnoarnnucAH .
3NEKTPOHHOW NOAMUCHIO CMCIIHMBACTCA C GTp&ﬁDTaEHIHMH raaMii,
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CO; B BHIXJIIONHBIX ra3axX M3MEHUTCS HE3HAUHUTEJILHO, TaK Kak B aTMOC(pepHOM
Boz3ayxe comepxkanue CO, He Benuko. Ilogcoc Bozgyxa OOBIUHO, COIPOBOKIAETCS
[TOBBIINIEHHOI IITYMHOCTBIO padOTHI BBIXJIOMHONM CHCTEMBI, I B STOM CJIydyae HET
CMEBEICJIa IPOM3BOAUTEL H3MEPEHISI COJEpPKaHHS BBIXJIOIIHBIX TIa30B, TaK Kak
[ToKazaHIsI OyIyT He MpaBI0II0 00HEIMIL.

IIpn aHamm3e CcoOJEpiKaHUSI BRIXJIOIIHBEIX Ta30B C KaTaJIUTHYECKUM

HEﬁTpaHHBaTDpGM ABTOMOOIUIS OBLIIIHN CACJIaHBI CJICAYHOIIIMIC BEIBO /L.

1. A3 TaOmunsl BUAHO, UTO KaTalIUTHUECKUIl HellTpammzaTop, goxkuraer CO
n CH mpakTuyecknm MONMHOCTRIO IpeBpaimads ux B CO, un H,O, nostomy
IIAarHOCTUPOBAHUE II0 COJAEPKAHNIO BBEIXJIOIIHBEIX I'a30B BEI3LIBAET OIIPEACIIEHHEIE
clIokHOCTH. M g1 Oojiee TOUHONM AHATHOCTUKU TpeOyeTcs JIOIIOJIHUTEIbHAs
nHGOpMaIIs O COAEPKaHUU JPYTHX KOMIIOHEHTaX BEIXJIONHEIX razoB CO, u O,.
IIoaToMy 1A TNarHoCTUKHU aBTOMOOIIIEN C KaTaJllTIUeCKI MU
HENTpaIn3aTOPOMHU,  HEOOXOAUMO  HCHOJIB30BaTh  YETHIPEX  IWIH  IISITU

KOMIIOHCHTHEIC I'da30aHAJIN3aTOPHI.

JUIs1 IMarHOCTUKM MCIIPABHOCTH KaTaJINTHUYECKOrO0 HENTpasm3aTopa MOXKHO
BOCIIOJIL30BATBLCS CIIEAVIOIUM IIPAaBUJIOM: Yy HNCIIPAaBHOI'O HEWUTpalm3aTropa B
BBIXJIOIIHBIX Trazax cojepxkaHue O, ODpuMepHO paBHO cojepxkaHuro CO. Ecnnu
comepxkanue O, npernulinaer cogepxkanne CO u cogepxkanue CO Boime 0,5%, To

pcCypC KOMIIOHCHTOB Heffrpamiaampa H3PaCxXO0dO0BdH,

2. B cnyuae He paboTtaronieil (popCcyHKe, TOIUIURO B IIJIMHAP II0JAaBaThCS HE
Oy IeT, a KOJIMUECTBO BO3AyXa MOCTYIAIOMIErO B 3TOT IIUIMHAP OCTAETCS P EIKHIIM.
[IosTOMy B BBIXJIOIIHBIX razaX HMEET MECTO uUpe3MepPHO OOJBLIIOE COJIepiKaHUe
KHCJIOpOJia U, I KaK CIeICTBUE, 3alIpeAelbHoe 3HaueHue saMOaa. CHinkaercsa CO,
CO,u CH mmeHsgeTca HE3HAUNUTEILHO;

3. QopCcyHKa IILET — IUIOXOE€ pacHblJIEHHE. OIUINBHO-BO3AYIIHASI CMECh

ITIOJIYVHACTCA HEG,[[HOPD,[[HGE I CropacTtT HC IIOJIHOCTBIO, HYHTO IIPpHBOJHT K
OJOKYMEHT NoanmvucAH

3NEKTPOHHOW MOANMCHIO o conepxkanis CO»;
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4. IIpn oOprIBe B IL€NM JaT4UHKa TeMIIepaTyphl OXJIaXKIAaromieil KUIKOCTH
HaOmoaeTcsa oboraiieHne TOIUINBHON CMECH, a IIPU KOPOTKOM 3aMBIKAHHIH B I[N
JaTynuka, oOOeJHEeHME TOIUIMBHON cMecn. B ob0omx ciaydasgx HaOmogaeTcs
noBwlleHue cojaepxkanusa CH u O,.

IIpu aHamuze BO3MOXKHEIX IIPUUNH HEHCIIPABHOCTEN, IIOJIYUEHHEIE
PE3YIILTAaTHl M3MEPEHNIT COAEPKaHNsA BRIXJIOIHBIX I'a30B MOJKHO pa3elIUTh Ha JBE

XapaKTEPHLIE IPYIIIIHL.

Ko HTPOJIbHBIC BOIIPOCHI

1. I3 kak1IX OCHOBHEIX KOMIIOHEHTOB COCTOUT E{}Bﬂy?{?
2. M3 xak1X OCHOBHEIX KOMIIOHEHTOB COCTOUT OeH3NH?

3. Ilouemy cogmepxkanue pguokcuga yriaepomga (CO ;) NDpHMHUMAKOT 3a
KpuTepuil 5 PEeKTUBHOCTH CTOpaHUS TOILINBA

4. Kakmx 3HaueHuili gocturaer CO,; B BHIXJIONHBEIX Tra3axXx HCIIPaBHOTO
JIBUTATEIISA?

5. Kak B BEIXJIONHYIO cucTeMy nonagaeTr Boga (H,O)?
6. Kakne KOMIIOHEHThI BXO/IAT B COCTAB BBLIXJIOIHBIX a30B’?
7. Kakne KOMIIOHEHTBI BRIXJIOIIHBIX I'a30B 3arps3HSIOT aTMoC hepy ?

8. Kakme KOMIIOHEHTHl BEIXJIOIHEIX Ta30B IBMEPSIOT 4-X U S5-U
KOMIIOHEHTHEIE r'a30aHaIN3aTOpHI

9. Kak rpaayupyroTcs ImKajkl razoaHannzaropa’?

10. Kakoe cooTHoIleHne TOIUIMBa W  BO3JyXa INPUHUMAKOT 34
CTEXHNOMETPUYECKYIO IIPOIOPIIIIO?

11. Kakue zHaueHHI Ko>(duiimeHTta M30BITKAa BO3AyXa MPUHUMAIOT IIpHU
paboTe gBUraTend Ha OegHOII 1 OoraToil cMecsx’

12. Kakne napameTphsl n3MepseT razoanammszatop «Mudpoxap M» ?

13. Kak H3MCPACTCA HaCTOTa BpallCHIA KOJICHYHATOI'O BadJjla € ITIOMOIIBRO
FHBGHH&HHBHTDPH?

14. Kak maMmepsercs TeMiepaTrypa Macila B KapTepe JBUraTesIsd ¢ IIOMOIIBIO
razoaHajmsatopa’

15. I3 xakI1x OCHOBHBIX CHCTEM COCTOUT I‘EIBDHHEIHHBHTDP?

AOKYMEHT MOAMMCAH
3NEKTPOHHOM MOAMNKCHIO
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18. Kak mpomzBouTcs NOAroTOBKa razoaHajnzaTopa K padore?

19. Kak mpom3BOAUTLCSA BEIOOP THIIA ABUTATENA (ABYX-UETHIPEXTAKTHLIIN)
JUISI YCTAHOBKH TaXOMeETpa razoaHann3aTopa’

20. Kak IIPOU3BOAUTCAH IICPCKIIFOHCHIIC PCIKIIMOB BBIHICIICHIIA IIdapaMCTPd
{{HHMﬁ,[[a}} I PA3JINYHBIX BITJIOB TOILNINBA ?

21. B kakux pexumax B nporpamme «MH]pakap-rpadudeckuii»
0TOOpa’karoTCs MOKa3aHNd razoaHasnmzaTropa’

22. B xakom PCHKIIMC I KdK CO3Ja€TCA OTUET 00 aHaJI3€e BREIXJIOMHEIX ra30B?

23. Kak oroOpaxkaroTcsl IIOKazaHHS Tra3oaHajn3aTopa B peXUMe
«Jlmarpamma?

24. Kak mpuBoUTCS KOHTPOJIL HOPM TOKCUYHOCTU COJIEPKAHNUS BHIXJIOIIHBIX
razoB B pexknuMe «J[narpaMmel»?

25. Kak oTtoOpasxkaroTcs MOKazaHI razoaHajmzaTopa B pexume «I padux»?

26. Kak peryaupyerca CO Ha apromMoOwie BA3 ¢ HHXEKTOPHBIM
TBUTaTeIEM?!

27. Kakx perymupyercas CO Ha apTtomoOmine ['A3 ¢ HHXEKTOPHEIM
TBUTATEIEM?!

28. Kak cTtoutcs rpaduk 3aBHCHUMOCTH COJEPKAaHHIS BBIXJIONHBIX T'a30B OT
K03 (dduimeHTa nm3ObITKa Bo3ayxa’?

29. Kaknue 3HaueHUS IIPHHIMAKOT KOMIIOHCHTEI BLBIXJIOIIHBIX TI'd30B IIPpH
CTCXHOMCTPHHYCCKOM COCTABC TOILJINBHOIT cMecu?

30. Kak m3MeHSIOTCSI KOMIIOHEHTHI BEIXJIOMNHBIX ra30B IpU paboTe ABUTaTeNId
Ha OeTHOII cMecn’?

31. Kak m3MeHSOTCSI KOMIOHEHTHI BEIXJIONHBIX T'a30B IIPH paboTe JBUTraTEIIs
Ha Oorartoil cMeci’?

32. Ha kakue JABE TIPYIILI MOXKHO pPa3JeliUTh Pe3yJbTaThHl N3MEpPEHUI
COJI€pPIKaHIUS BEIXJIOITHBIX Ta30B?

33. Kakne MOoryT OBITh IPUUNHEL HEHICIIPABHOCTU IIPH BLICOKOM COJIEPIKaHIIN
yrieBogopogoB (CH)?

34 Ha xakux ABYX pexXnMax padoThl ABUTATEIISI U3MEPSIOT COJACpIKaHHE
BBEIXJIOIIHBIX T'a30B?

35. Kak CTPOHNTCA rpa(bHK 3dBHCHMOCTH COJACPIKaHIMA BBIXJIOIIHBIX I'da30B OT
HaCTOTHEI BPAIIICHIIA KOJICHHATOI'O BdJld ,[[EHFHTEHH?

36. Kaxk H3MEHSFOTCS KOMIIOHEHTBI BEIXJIOIIHBIX TIa30B C YBCIIITHCHIICM

e

NOKYMEHT NOANMCAH
SNEKTPOHHOWM NOoANUCLIO
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38. Kak m3MeHsTCs oKa3aHsI BBEIXJIOIHBIX T'a30B IIPH IIOACOCC BO3YXad BO
ECEICBIEEIIGH.[HE KGHJ’IEI{TGP?

39. Kak m3MeHsITCs IoKa3aHNs BRIXJIOIHELIX I'a30B IIPU HEUCIPABHOCTU CBEUH
saxuragus’?

40. Kax u3MEHATCA II0KazaHMUS BEIXJIOIHEIX Ta30B IPU IIOJTHOCTBIO HE
paboraromeil popcyHke?

4]. Kak m3MeHsITcs IoKa3zaHNsI BEIXJIOITHBIX I'a30B, KOI'1d (I)DPC}’HKH «ILET» ?

42. Kakne 3HadeHHUS IIPHHNMAOT KOMIIOHCHTEI BBEIXJIOIIHBIX TI'da30B IIPH
pHGGTE HCIIPABHOI'O ABHUI'aTCIIA C KaTaHHBHTGpDM?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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TEMA Ne 4 JluarHocTHKAa BCIIOMOTaTe/JIbHbIX CHCTEM ABHUIaTeJIsl C MOMOIIbLIO
ocunsiorpadga

1. Obmue cBeaeHHs 0 ABTOMOOWJIbLHLIX LM(pPOBLIX ocuwLaorpadax u

CHCTEMAX 3aKHI'aHHA

1.1. HaznHayeHme ¥ NPUHUMIHAJIBLHOE YCTPOHCTBO LHU(PPOBLIX
ocunuiorpadgon

ABTOMOOMILHEIIT ~ ociuuiorpa — 5TO  YHUBEPCAJIbHBIM  IQPOBOII
BJIEKTPOHHBIIN IIPHOOP, KOTOPHIN IIOACOEANHICTCS K IIEPCOHATIBHOMY KOMIILKOTEPY
I pEIHA3HAUCH A1 JUAarHOCTUKU CICTEM YIIpaBJICHISI aBTOMOOWIEM. B oTiuune
OT TEeCcTepa, OocCIHIIIorpad IMO3BOJIET, YBUAEThL HE TOJBLKO CPEJHHIE 3HAYCHILI
HANIPsDKEHNS B IBMEPSEMBIX IEILIX, HO U MPOIECC M3MEHEHUS HANPsDKEHUS BO
BpEMEHH (pUC.1), a Tak K€ M3MEPSAEMBIC BEJIMUNHEL MPEACTABILITEL B rparuecKoM

BHJC I 34lIMCBIBATE B IIaMATE JJIA IIOCJICAYHOIICTO IIPOCMOTPA I1 dHAJII34.
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Puc. 1. IMoynbcHBIN CHTHAN, OTOOpakaeMbIll ocIyuiorpaoM U CpeaHee
HaIIpsDKEHIE BEIXOJHOTO CUTHAla, M3MEPSIEeMOE TECTEPOM.

AOKYMEHT TIOANMCAH 3IHON 1M BTOPUUHOIN IEmAX KaTyIIKH
ANEKTPOHHOWM MOAMNMCHIO

Ceptudcbmkar. 12000002A633E3D113AD425FBS0002000002A6
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- BBISIBUTH HEHCIIPABHEIE 3JIEMEHTHI CUCTEM 3aKHUTraHNI (COCTOSHUIS CBEUEH U
BLICOKOBOJIBTHBEIX IIPOBOJOB, HENCIIPABHOCTH KaTYIIEK 1 MOJAYJIEN 3aKUTaHIs,
OIIpE/ICJICHIIE yIJIa 3aMKHYTOI'0 COCTOSHIS KaTyIIeK 3aKUTaHUA ),

- IHArHOCTUPOBATh HEHCIIPABHOCTH MeXaHIMYeCKOIl YacTU ABUTATENII (OI[eHKa
OTHOCUTEJILHOII ~KOMIIPpECCHUHM II0 I[IJIMHApPAM, OIIpEeAelIeHUEe IIPaBIUILHOIT
yCTaHOBKU (paz razopacrpeaeseHusd u ap. ),

- OLIEHNBAThb COCTaB CMECH IO I[IUINHApaM JBUTaTEIIA.

C mnoMmombiO ocIUIorpada IpoBOAUTCS JAUArHOCTHUKA JATUHMKOB U
HNCIIOJIHUTENBHEIX YCTPOIICTB CHCTEM VIIPABJICHUS JBUTATEIIEM, a TaK XKeE
JINarHOCTHKa pabOTEI reHepaTopa.

dopma cur=ama BBIBOAHUTCSI Ha SKpaH B BHje Ipaduka B KOOpAUHATax
aMIUINTyda (HanopsbkeHue) n Bpemd. [lo rpaduky m3MeHeHHs CHUTHana, KpoMe
HaIlpSDKEHNS U BPEMEHH, MOXHO M3MEPUTh 4YacTOTy CHUTHaja (BpeMs MEXIy
JIBY M:1 CXOAHBIMI TOUKaMU KpPUBOI1 CUT'HaJa) 51 CKBaXHOCTD
(IpOJOJIKNTENLHOCTE) CUTHANA N « YIOoJI 3aMKHYTOI'O COCTOSHUSI» B % - T.€.
OTHOIIEHIE BPEMEHH HaIN4Msi CUTHala K oOIeMy BpeMeHH IIepHoJia CUTHasla
(puc.2). Tunuuxasg ¢popMa cCUrHajIa YKa3bIBaeT Ha IIPHUMEpPHOE MOJIOKEHUE CUTHaJla
OTHOCUTEJILHO HYJIEBOII JINHUM.

CxkBaxxHocTh cur”Haina: E = t/T*100, rge E — ckBaxHoCTEL curHamna, %.; T4 —

BpeMs JeiicTBII (IPOJOIIKUTEILHOCTE ) CUTHAJIA, MC, 1 — II€pHO/ II1KJIa, MC.
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Puc. 2. Ocmumorpamma UMIyJibcHOTO curHaina. Uy, Upin — MakcuIMaibHOE
1 MHUHHNMAJIbHOE 3HAUEHHNE HaIpsKeHusI, 1y — BpeMsd [OEICTBUSA CHUrHala
(moguepxannsd U, ), To— Bpemsa noaaep:xkanud U,,;,. T, — BpeMs IIIKIIa

NOKYMEHT I_'IDﬂI'IHCAH
SNEKTPOHHOW MNOAMNCBIO DMOIIBRO Dcuﬂﬂﬂmrpa(ba CBOJUTCS K
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu; lllebayxoea TateaHa AnekcaHapoBHa
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n puxcupyercda ¢opma MOJIYYEHHOIO CHUTHAaja, KOTOopas 3aTeéM CpPaBHUBAETCS C
«00OpasIOBEIM» CHUTHAJIOM, UYTO IIO3BOJISET IIPUHATH PEIICHNE O HAaIn4uuu AcdeKTa

4| paGDTDCHGCD6HDCTH AdHHOI'O 2JICMCHTA CHCTCMEIL YIIPABJIICHIIA.

1.2. IIpyHUMNIHAILHOE YCTPOMCTBO CHCTEM 32:KUTAHHUA ABTOMOOHIbBHbIX
ABUraTeJieH

Haubonkmee pacmnpocTpaHeHHE Ha AaBTOMOOMIBLHEIX JIBHIATEIIIX HAaIIU
KOHTaKTHBLIE, TPAH3UCTOPHBIE U MHKPOIIPOIECCOPHLIE CHCTEMBI 3aKMTaHI.
TpaH3UCTOPHLIE CHCTEMBI 3aXUTaHUS [OAPA3JIEIIFOTCS Ha TPaH3UCTOPHLIE
CUCTEMBI 3a)XUTaHUA C JaTUUKoM  Xoila M HUHAYKIIMOHHBIM JaTUUKOM, a
MUK POIIPOIECCOPHEBIE Ha CHCTEMBI 3a)XUTAaHUSI «XOJIOCTass MCKpa» U C
MHAUBUY AJIbHEIMHI KaTYIIIKaMU 3aKUTaHIs.

B OCHOBY KOHCTPYKIIUII CUCTEM 3a’KUTaHUA IIOJIOKEHA OJIHA WU HECKOJIBKO
KaTyIleK 3aKUraHusd. [Ipm 3aMbIKaHHIN NEPBUYHON OOMOTKH KaTyIIKM 3aKHTaHHISI
Ha «Maccy» II0 IIEpBUYHON 0OMOTKe mpoXoAuT Tok (puc.3). B »ToT momeHT
BPEMEHU MMPOUCXOAUT HAKOIUIEHNE SHEPTUMN B KaTYIIKE 3aXUTaHIs, a B MOMEHT
pa3zMBIKaHHIS IEePBUYHON OOMOTKHI OT MacChl TOK Pe€3KO HCUE3aeT M BO BTOPHUHOII
OOMOTKE UHIYLUPYETCA SIEKTPUUYECKUII TOK BBEICOKOTO HampsbkeHHS. Ilon
BO3JICIICTBUEM HSTOIO0 TOKa B 3a30p€ MEXIY DJIEKTpojlaMU CBEUN 3aKUTaHUI

D6pHByETCH HCKpPa, KOTOpPaid IHOJXKHI'ACT TOINIMBHYHO CMCCh.

|||)—‘
.
S

£
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Puc. 3 Cucrema 3axuranmsa. |-akkymyJsaTop, 2-KaTyIIka 3aXUTraHud, 3-

IICPBITYHAA 0OMOTKA KaTYIIKIT 3a KHNI'aHHA, 4-ETDPHT-IHELH 0OMOTKa KaTYIIKII

OOKYMEHT MoarimcAH
SNEKTPOHHOW NOAMUCHIO
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HampsskeHne, IIpu  KOTOPOM IIPOUCXOJUT HMCKPOBOHM  pa3psl MeXKIY
AIIEKTPOIaMU CBEY, Ha3BbIBAFOT «IIPOOUBHBEIMY. Tak, COTJIAaCHO
SKCIIEpUMEHTAILHOMY 3akoHy llameHa, npoONBHOE HANIPSAKEHHUE AJI9 OJHOPOJHEIX
IOJICII 3aBHCHUT OT 3a30pa MeEXJIy SJIeKTpoJaMH cBedd O, JaBieHHI P (cremeHH
CKaTH) U TEMIIEpaTyphl TOININBHOI cmecn T.

Po
U,, = f T

[IpoOuBHOE HANpsKEHIE YBEJINUYUBAETCS C MOBBIMIEHHUEM CTEIIEHU CIKaTH
paboueil CMeCU U PACCTOSHUS MEXKIY SIEKTPOJaMH H CHIDKAETCS C MOBHIIIEHUEM
TEMIIEpaTypLl padboueil cMecH.

[IoHmKEeHHBIE 3HaYEeHHS IMPOONBHBIX HANPSKEHHNI IMOBBIIIAIOT YHNCJIO ITUKJIOB
C «BSUTBIM» HadaJlbHBIM II€PHOJOM CIOpaHHsd, BCIEACTBIE MEHBIIEIN0 OO0ObEMa

FDpIrDT-IEﬁ CMCCH MCHKAY OSJICKTPOAdaMII CBCHM 3dXKHI'aHITA 1 CJIICAOBATCIIbHO

IIPUBOJAT K HCIIOJIHOMY CI'OPAaHHIEO TOILIIMEA.

1.3. OcuwuiorpamMmMbl IMepBHYHOM U BTOPUYHOM Leneil CHCTEM
3AKUT AHUSA

[Ipn 3aMBIKaHUHN IIEPBHYHOII OOMOTKE KAaTYIIKH 3a)KUTaHUS Ha «Maccy» IIO
OOMOTKE HauMHAET NATH TOK, KOTOPEIIl CO3JaeT BOKPYI BHUTKOB OOMOTKU

MarHUTHoe IIoyie. Mar"guTHeln IIOTOK, IICPCCCKaAd BITKII STOU G6MGTKH:.

MHAYKTUPYET B HHUX 3.J.C. CAMOHUHIYKIIMM, HAIIpaBJIEHHYKO IIPOTUB TOKa I,
CJIEAOBATEIILHO, 3aMEIJLAIONIYIO €ro HapacTaHue. I[osToMy TOK B NEPBUYHON
0OMOTKE JOCTHUTHeT cBoero MakcumairHoro 3HaueHud [ = U/R =12/3=4A ne

MTHOBEHHO, a U€pe3 HECKOJILKO MIUUIUCEKYH] (Kpuras 3, puc.4).
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Puc. 4. OciyuiorpaMMbl IEPBUYHON U BTOPMYHON OOMOTOK KaTyIIKH 3a’KHTaHId

Kpupasg 3 xapakTepuszyeT BpeMs B T€UEHHE KOTOpPOTro, IIepBUYHAs OOMOTKA
OCTAIOTCA 3aMKHYTOII Ha «MacCy». OTO Ha3bIBae€TCA IIEPUOJIOM HAKOILICHILT
SHEPTHH WIN YIJIOM 3aMKHYTOTr0 cocTosgHn kaTymkn (Y 3CK).

Tak kak TOK B IepBUUHOII OOMOTKE HapacTaeT MEIJICHHO, TO, CJIEJJOBATEIILHO,
II MArHUTHBII IIOTOK TOXKE OydeT HapacTaThk MeJjleHHO. CornacHo 3akoHy Malikia
QDapajiess, BeIUMUNHA HHAYKTUPYEMOM 5.J1.C. 3aBUCUT OT CKOPOCTU HN3MEHEHUS
(HapacTaHHd WIN YMEHBIIEHHIS) MarHUTHOTO TIIOTOKa. IloaToMy B BHTKax
BTOPHYHON OOMOTKH OyJIeT NHIYKTUPOBATLC 3.J1.C. B3aUMONHIYKIIUN HE Ooyee 2 -
3 kB (Touka 2), puc.4).

PazMbIKkaHNE IIEpBIYHOII OOMOTKN KaTYIIKHI 3aKUTAaHIA OT MacChl IIPUBEJIET K
pPEe3KOMY CHIDKEHHKO TOKa B IIEpBHYHON oOmoTke (Touka 4 ., puc4d) u

.

CIICJOBATCIIbHO, YCKOPHT HMCHC3HOBCHIIC MAI'HHUTHOI'O IIOTOKd B HEI. BCHE,[[CTEHE
OJOKYMEHT NoanmvucAH
SNEKTPOHHOW NOANUCKHIO
Ceptucbukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; Llebayxoea TateAHa AnekcaHapoBHa
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kB. Ilog melicTBMeM BBICOKOTO HANpPsKEHUSI IPOHUCXOAUT IIPOOOI HCKPOBOIO
IIPOMEXKYTKA (TOUKaA 5), 1 K BO3HUKHOBEHUIO MEXY 3JIeKTPOoJaMI KaHaJla TOpsTIeil
IJIa3Mbl C BBICOKON MPOBOJAMMOCTBIO, IIYHTUPOBAHUIO BTOPHMUHOTO KOHTYypa U
pEe3KOMY MaJeHUIO HAIPSKEHUS MEXIY SJIEeKTpoJaMHu cBeun (ydacTok  5-0,
puc.4).

Y4YacTOK IPEACTABIEHHON KpPHUBOU O, OTpa)KaeT [JIMTEIILHOCTH MCKPOBOIO
paszpsga (BpeMs TOpeHMS HCKphI), T. €. HaJIM4dMdsl KaHajla IUIa3zMbl MEXKIY
BIIEKTpOJIaMHU IE€NN. B 5TO BpeMsa KaTyIllka OTAAET HAKOIUICHHYIO SHEPTUIO U
MoJAepKUBAaeT ropeHne HCKphl. OOBIYHO BpeMs TOpeHUS HCKPEl COCTaBIISET
BenmuuHy ropsagka 0,8+2,0 mc.

[IpoOnBHOE HamNpsKEHNE U BpeM:s TOpEeHH NCKPhl HAXO/ATC B IIPOTUBO(DAa3eE.
T.e. ueM BheIIIE IPOOMBHOE HANIPSKEHIE, TEM MEHbIIIE BpeMS TOPEeHUS HCKPHL.

B Touke 7, sHeprusd KaTymMKH OOJNBIIE HE CIOCOOHA IOAAEPKUBATH HCKPY
MEKY SIEKTPOJaMU CBEUN.

ITocne npexpanieHnuss UICKpBl HEOOJILIIOE KOJIMUECTRBO SHEPTUN, OCTABIICIICS B
MAarHITHOM IIOJI€ KaTyIIKM, pacCeMBaeTCd B BHJE KojebaHmil (kpuBas 8, puc.4).
IIponiecc zaryxaHMs 3aHUMaeT HHTEpBal BpeMeHH (8-9). B Touke 9, sHeprug
KaTyIIIKI 1 KOHJAEHCATOpa PacCesHbl, TOKa B IIEPBUUHEBIX I BTOPUUHEIX I[EIISIX HET.

B momeHT BpemMeHH (Touka 1) Ilenb HMepBHUHOII OOMOTKH KaTyIIKM BHOBB
3aMBIKAETCS, U BECH IIPOIIECC IIOBTOPSIETCS.

HamnpspkeHne Bo BTOpUUHON 0OMOTKE UMEET OTPUIIATEILHY IO IIOJSIPHOCTE, HO
IpaKTHYECKN Bce JUarHOCTHYEeCKHe IpHOOpHl I yAoOcTBa HaOJIHOACHH
MHBEPTUPYIOT CUTHAJI BTOPUYHON IIE€IIN, T. €. IPEACTAaBIISIIOT €ro Kak IIoKa3zaHO Ha
puc. 4.

Taxkum oOpazom, Ipu aHaJII3e OCIIIJLIIOTPaMM OCHOBHBLIMU
INAaTHOCTUYECKUMI IIapaMEeTpaMHU SBJLIIOTCS. HANpsDKEHUE IIpo00sd HCKPOBOTO

3430p4d cBedell 3axKHUTI'aHITA, BPCMA T'OPCHIIA HCKPBI M HAIIPAMKCHHIC, IIPI KOTOPOM

TV AR T AFIN TN TSR
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1.4. I{UHCTP}{HTHBHLIE 0CO00E€HHOCTH CHCTEM 3a:KUTraHHA

1.4.1. KoHTaAKTHBIE CHCTEMbI 32 KHIraHUA

B KOHTakTHBIX cUCTEMaxX 3a’KUTaHMs, KaTyIIKa 3aMBIKAETCs U Pa3MBIKAETCs
OT «MacCChI» C IMOMOIIBIO KOHTAKTOB. DJIEKTPUUECKAas CXeMa KOHTAKTHOU CUCTEMBEI
3a)KUTraHus (PHUC.5.) COCTOUT U3 aKKyMYJIATOpHOII OaTtapen AD, 3aMka 3aXKUTaHU
33, KaTymkH 3axxuranusg K3, pacopegenurens 3axuraing P3, mepBUUHON 0OMOTKH
KaTyIIKM 3aKHTCaHUS 1, BTOPIMUHON OOMOTKHN KaTYIINKH 3aXUTaHHS 2, KyJaduka
pacIpeeNInTeNl 3aKuraHmd 3, KOHTAKTHOM TIpymmnel 4 (COCTOAIIEN U3
IIOJBIIKHBIX M HEIOJBIKHBIX KOHTAKTOB), KOHAeHcaTopa S, OeryHKka O, KPBIIIKH

PacIIpCAC/INTCIIA 3daKHIT'aHITA 7:. BEICOKOBOJIBTHEIX IIPOBOJJOB 8:, CBEY 3aKUra”Hus 9.

LI

_“ + r-||T

Ab 3

Puc. 5. DnexTpudeckas cxemMa KOHTAKTHON CUCTEMEI 3aKHUTaHIs.

Pacripefennrens 3aKHTaHHS IIPHBOAUTCS B JBIDKEHHEe JBHTATelIeM aBTOMOOHIIS H
BpaIllaeTCsSI CO CKOPOCTBIO PacCIIpeJeINTEIILHOrO Balla. Ha Bamy pacripelelIHTeNs 3aKpeIlIcHEI
KyIIa4oK 3 H OeryHoK 0 (pHc.5). Kyinauok HMeeT BBICTYITBI, KOIHMYECTBO KOTOPBIX COOTBETCTBYET
KOIMYECTBY IHIHHAPOB JABHTaTelsd. [IpH BpallleHHH Kyllauka OJHH H3 €ro BBICTYIIOB
IepeMeniaeT MOABH KHBII KOHTAKT, Pa3MbIKas HIIH 3aMbIKasl KOHTAKTHI.

B MoOMeHT Pa3sMBIKaHITAA KOHTAKTaA 6EFYHGI{ 6 paclipcAcioiTCIId IOAXOAHT K OJHOMY I3

AOKYMEHT NoanncAH : =

,, CEKTPHYCCKHH TOK BBICOKOI'O HAIIPAXEKCHHSA OT
SNEKTPOHHOW NoAnChIO P P
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 AHISI TTO TIEMTOYKe: BTOPHYHAS 06MOTKA KATYIIKH
Bnapeneu: Lebayxoea TateAHa AnekcaHapoBHa
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3aXHTaHmga - I_[EHTPEIHBI{BIﬁ BEICOKOBOJIb THBII IMpoBoga - 6EI'}*'HGI{:, KOHTAKT KpPbIIIKH

paclipcacioITcIIA - BBEICOKOBOJIb THEIH ITPOBOJ C HAKOHCHHHKOM - CBCHA 3dAKHI'daHHA H «MaCCa».

J[11s1 pe3koro MCUE3HOBEHUS TOKa IIPU pa3sMBIKAHUN TMEPBUYHON OOMOTKU
KaTyIIKN 3a)KUTaHUs OT MAacChl U YMEHBIIEHUA HCKPEHUSI MEXIy KOHTaKTaMU
mapaJule/IbHO UM BKJIFOUaeTcs KoHaeHcaTop S (puc. 4)

Ha pucynke (6) mpeAcTaBI€HEl OCHIUIIOTpaMMBI TOKOB M HAIPKCHUII B
IIEPBAYHON M BTOPHMYHON IEILIX KaTyIIKH 3aKUTaHusd Opu padoTe KOHTAKTOB Oe€3
KOHJieHcaTopa. F3 ocmuwuiorpaMMbl TOKOB BHJHO, UYTO I[IPU  pPa3zMbIKaHUU
KOHTAKTOB (TOuka 4) U OTCYTCTBHUHI KOHJEHCATOpa TOK IIaJacT MEAJICHHO, TaK Kak
5.4.C. CAMOMHAYKINM, HHAyLUpPyeMas B IIEpBUYHOII OOMOTKE, HaIlpaBJIEHA B
CTOPOHY JBIDKCHUS TOKa M OyJEeT CTPEMUTHLCS 33JI€PiKaTh €r0 MCUEC3HOBEHHE. DTO
[IPUBEAET K BO3HUKHOBEHUIO CIJILHOTO HUCKPEHMS MEXKJYy KOHTaKTaMU
IpepeIBaTelsd (TOK MPOJOIIKAeT UWJATH 4Yepe3 OTKPBIBAIOMISICS 3a30p), U B
[IEPBUYHON 1€ Ha HEKOTOPOE BPEMS COXPAHAETCA TOK, UTO IIPEIATCTBYET
PE3KOMY YMEHBIIIEHNIO MArHUTHOI'O IIOTOKA, B PE3YIbTATE YEro BO BTOPUUHON
0OMOTKEe UHIYKTHUpPYETCS 53.4.C, He ImpeBuimaromasas 4-6 kB. Takoe HHU3Koe
HaIIpsDKEHIE NPUBOJUT K BO3HUKHOBEHHIO CJIaOON MCKpHI U, KaK CJIEJCTBUE, K
[JIOXOMY CrOpaHImO TOIUIMBa. Kpome TOro, BBUJY CUJILHOTO HCKPEHUS MEXIY

KOHTaKTaMH IIPCPEIBATCIIA IIPOUCXOJNIT HNX IIPHTIOPAHIIC (DKHCHE:HH&).
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Puc. 6. OcmwiorpaMma MOEpBUYHONI 1 BTOPHYUHOII OOMOTOK KaTyIIKU
3aKHraHus Ipu paboTe KOHTAKTOB Oe3 KOH/IeHCaTopa.

JUId  yMeHBIIEHHS HNCKPEHUS MEXIY KOHTaKTaMHU IlapajlyleJIbHO UM
BKJIFOUAETCsA KoHJeHcaTop S5 (puc. 5). B HadanbHBIII MOMEHT pa3MbIKaHISI
KOHTAaKTOB KOHJEHCATOp 3apspKaeTcs, UYTO YMEHBIIaeT MCKPEHHE MeXIy
KOHTAaKTaMI. A TIIOclIe 3apsagkd KOHJEHcaTop OyAeT pa3psbkaThbesa depes
IIEPBUYHYIO OOMOTKY KaTyIIKH, CO3JaBasg TOK OOpaTHOrO HaIpaBJIECHHUSd, YTO
IpUBEJET K PE3KOMY CHIDKEHIIO TOKa B IIEPBHYUHON OOMOTKE, U, CJIEJOBATEIILHO,
YCKOPUT MCUE3HOBEHNE MarHUTHOI'O IIOTOKa B Hell. BceieacTBue 3Toro, 3.1.C
NHIY KTUpyeMas B LeIsIX KaTYIIKHU 3aXKUTraHIsg pe3Ko IOBHIIIAETCS.

JIMarHOCTHUYECKNM IIapaMETPOM KOHTAKTHONU CUCTEMEI 3a’KHUTaHU SIBJLICTCH
Y3CK. Benmunna Y3CK, Hampumep, m1d aBTomoOmneii BA3 ¢ KOHTakTHOU
CUCTEMON 3aXHUTraHWg JOJI)KE€H COCTaBIIATH cocTaBideT 54-58 rpagycoB. Ecnn
Y3CK BBIII€ WIN HUXKE HOPMEIL, TO HCKpa HAUHET CJIa0ETh.

Y3CK perynupyercsa IyTeM HN3MEHEHII 3a30pa MeXJIy KOHTakTaMu. Yem

[NOKYMEHT MNOANUCAH

ANNEKTPOHHOU MOANMCHIO SA0BaTEJILHO, OCTAaeTCsAd MEHBIIE BpeMEHI
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu; llleG3yxoea TateAHa AnekcaHapoBHa
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3HAYE€HN, UTO NPUBOJUT K CHIDKECHUIO HAIIPSKEHIS BO BTOPHMYHOII oOMoTKe. IIpn
yBenmdeHnn oboporoB Y3CK ocTaeTcsd TaKHM K€, HO BpEMEHH Ha HaKOIIJICHUE
SHEPTUU OCTaeTcs elle MeHbIe. IloaToMy pu mMajioM 3HaueHnn ¥ 3CK 1 Oobpmux
oOopoTax KOJEHYaTOT'O Bajla JBUTATEIL MOXKET JaBaTh COOH H3-3a IIPOIYCKOB
IICKpOOOpazoBaHII, Tak KaK KaTyIIKa HE YCIIEBAaET 3alacTUCh SHEPrHeil.

C yMEHBIIEHNEM 3a30pa MEXKJy KOHTakTaMmn yBennmumBaercsa Y 3CK, u TOk
yCIIEBAET JOCTUTaThb MaKCHUMAalbHON BeJIMUMHBEL. OJHAKO M3-3a MAaJIoro 3az3opa
MEXKJY KOHTaKTaMHI HaOJIroJaeTcsd HCKpPEHHE, CJISJOBATEILHO, HET PEe3KOro
NCUE3HOBEHUS TOKa B IMEPBUYHON I[€NU, U II03TOMY BTOPUYHOE HaIpSAKEHUE
YMEHBIITAcTCA.

Namepenne Y3CK npoM3BOAUTCS C IIOMOINBIO CIELMAILHOTO IIpudopa,
KOTOPBIN MOAKIIFOYAETCSI MEXKY BBIBOJAMU «—» KaTYIIKU 3a)KUTaHUSI 1 «Maccoil»
aBTOMOOIII. YTONI M3MEpPSETCdI B rpajgycax MM IpoIreHTax. Ha coBpeMeHHBIX
CTpOOOCKOIIaxX TakiKe nMeeTcsa QyHKIUI mmepenunsd Y 3CK.

Namenenne Y3CK npuBoauUT K M3MEHEHUIO YyIJIa OIEPEKEHUS 3aKUTaHIS.
Yem Oonmpme Y3CK, TeM 1o03kXe MNOPOH30IAEeT 3aMbIKaHHE KOHTAaKTOB, I,
clIeJloBaTeIbHO, OyAeT OoJiee mo3jiHee 3akuraHme, n HaobopoT. Ilosromy, mocie
perynupoBkn Y3CK IpoBepsAeTCA U KOPPEKTUPYETCA VIO OIIEPEKEHUA
3aKUTaHUL.

IIpu yeemmueHun yacToTel BpameHus g0 3000 oo\mun m3menenue Y 3CK He
JOJDKHO IMPEBLIMATEL 2-3 rpaJycoB. Ecin oHO OobIe, TO BO3MOXKHEL CIIEIYIOIIUE
HEHCIIPAaBHOCTU: OCJIaOJIeHNEe TMpPYXKHHBl IIOJBIDKHOIO KOHTAaKTa, OQT

HGE[EH}KHDE INIACTHHEI IIPCPBIBATCJILA, OoIbIIoe ONeHIE BallllKa pPaclIIpCaACIINTCIIA.

1.4.2. TpaH3uCTOpHBIEC CUCTEMbI 3a:KUT AHU S
B TpaH3UCTOPHBIX CHUCTEMAaxX 3a)KUTaHNs OTCYTCTBYET KOHTAKTHas I'PYIIA U
ee (PYHKIMIO, T.€. 3aMBIKAaHUS IIEPBHYHOII OOMOTKH KaTyIIKM 3a)XKUTaHUSI Ha

«MacCy» H PpPasMbBIKAHIIA OT «MaCChl», BBIIIOJIHACT {{BHEKTpDHHBIﬁ KJIFO

NOKYMEHT I:ID,HI'IMCAH
SNEKTPOHHOW NMOAMNMMCHLIO yTaTOPpPC. TpElHBHCTDp HC II0JABCPIaCTCA
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu. Webayxoea TateAHa AnexkcaHapoBHa

M}" 6DHEE HH,[[E}I{HBIﬁ:, HEM KOHTAKTHAaA
Nencreutened: ¢ 20.08.2021 no 20.08.2022



I'PVYIIIIA. Haunbomnrimee PacIIpOCTPAaHCHUC IIOJIVHHIIIN TPAaH3MNCTOPHBLIC CHCTCMbBI

3a’KIHI'aHliAd ¢ JaTHITKOM XoJula 1 ¢ HHAYKTHBHBEIM JAaTHIKOM.

1.4.2.1. Tpan3ucropHasi cMCTeMa 3a:KUIrAHUA € JATYHKOM X 0171
JlaTunk XoJUTa, CX€Ma KOTOpPOIro IpeIcTaBlIEHa Ha puc.7a, BKJIKOUYAET
IIOCTOSIHHBIIT MarHuT 1, potop (IITOPKY) 2 1 3JI€MEHT XO0Juia 3.
M3BecTHO, UTO, €CJIU Yepe3 IUIaCTUHY IIOJIYIIPOBOJHNUKA IIPOXOAUT TOK, U
[JIJaCTHA IIPOHMN3LIBAETCS MArHUTHLIM IIOJIEM, TO Ha TpaHsIX IIJIACTHUHEHI,
IIepPIeHANUKYJEIPHBIX TOKYy Bo3zHukaeT OJIC (puc. 7 a). Ha sToM NIOpUHITHUIIE

paﬁﬂTaﬂT AaTHHIK XOJIJI4d.

a) 0)
Puc. 7. Cxema maTunka UMITYJILCOB HaIIpsKEHUN (JaTUynK XoJUia)

MarautHoe 1II0JIe CO3JaeTcs I[OCTOSHHBIM MarHutoM | jgaTdmka, a
[IpEpLIBAHIE MATHHTHOIO IIOJISI OCYIIECTBIACTCA POTOpOM (IITOpPKOI) 2 C
[IpoOpe3siMM, VYKPEIUIEHHBIM Ha BajJly pacOpeaenunTesd 3ax)uranusd. llpn
[IPOXOXKIECHUN IIPOPEIN POTOPA OKOJIO MOCTOSHHOTO MarHUTa CUJIOBLIE JIMHUM €TI0
MArHUTHOTO IIOJIA HPOHM3BLIBAIOT IIOBEPXHOCTHL 3JIEMEHTAa XoJUla 3, U Ha €ro
BBEIXO/€ Bo3HUKaeT JJ[C.

[Ipu npoxoxkaeHnN JIOIacTu 3y0Ia poTopa 0KOJIO IIOCTOSHHOIO MarHUTa €ro
MarHUTHOE I10JIe s3KkpaHupyeTcs, DJ[C Xoruia ncue3aer.

Bemmunua O5J[C Xosmna odeHb Majla M IIO3TOMY JOJIKHA OBITH yCHIIEHA

OOKYMEHT noarnmncAH
SNEKTPOHHOW NOANMCHIO HITA CHI'HdJla BEIIIOJIHACT CIICHIIAJIBHAA
Ceptudpukat: 12000002A633E3D113AD425FB50002000002A6
BnapeneL Web3yxopa TarbaHa AnexkcadHapoBHa pPaAd YCIUINBACT CHI'HAJI ITPHUMCPHO 10 OB.
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HMHuTerpanbHasd MHUKpOCXE€Ma, BCTPOCHHAs B JAaTUUK, MHBEPTUPYET CHUTHAII
naTtuynka Xoiuia. Taknum oOpazoM, Korja TeJlo AKpaHa HaxXoJUTCS B 3a30pe JaTUMKa,
TO Ha €ro BEIXOJEe mmeercsa HanpskeHue U,,, (mpumepHo 9B), a mpu
IPOXOXKIEHUN Ipope3n HallpsikeHne pe3zko nagaetr 10 0,.4B (puc.9).

TpaH3ucTOpHAsA cUCTEMA 3aKUTaHUA C JaTUUKOM XOJUIa COCTOUT U3 KaTYIIKU
saxkuranngd 1 (puc.8), komMmyraTtopa 4, pacHIpeAeNuTels] 3a)KUraHud 2, cBeuel

3aKH1I'aHIA 7:, BEICOKOBOJIBTHEIX IIPOBO/JOB 6 1 COCHHNHHUTCIIEHOI'O XKI'YTA.

H_+,LI"I.L— o ——_'_._|

Puc 8. IlpumHIUnmagbHasA 3JEKTpUUECKas CXEMa TPaH3UCTOPHON CHCTEMEI
3aKUTaHU ¢ JaTunkoM XoJula: | — KaTyIlka 3aXXuraHus, 2 — paclpedelInTellb
3aKUraHUusA, 3 — qaTuuk Xojuia, 4 — KOMMYTAaToOp, S5 — BEIXOJHOM TPaH3UCTOP, 6 —

BLICOKOBOJILTHEIE ITPOBO/IA;, 7 — CBEUN 3aKUTAaHI.

YTIpaBRILION[ e UMITYJILCEI HA KOMMYTATOP IIOJAIOTCS OT OECKOHTaKTHOTO
maTumnka XoJula, PacliojIOKEHHOTO B paclpeeInTele 3axuradns. Ha BEIXOJHOM
OJIOKE€ KOMMYyTaTOpa YCTaHOBJIEH TpaH3UCTOpP. ba3oll TpaH3ucTOpa yIIpaRIsieT
JaTUNUK XOJUIa, KOTOPHII IIPU BpallleHIN Bajla pacIpeIeIuTeNIs BEpadaThIBAET

CUTHAIBI OpAIMOYTOJILHOI popMel (puc. 9,10).
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Puc. 9. Jlmarpamma mgaTunka XoJjUla M BTOPUYHON IENN 3a)KUTaHUS Ha
XOJIOCTOM XOIy. 1-2 BpeMsd HaKOIUIEHHIS SHEPrUil B MarHUTHOM IIOJI€ KaTYIIKHI
akuraingd (MOMEHT OTKPBITHS CIUIOBOTO TpaH3UCTOpa KOMMYyTaTtopa), 2-3
[IEPEX0]] KOMMYyTaTOpa B peKUM OTPaHNUEHNUI TOKa B IIEPBUYHOMN IIEIIM, B TOUKE 3
MIPOUCXOJUT MOPoOON HCKPOBOINO MNPOMEKYTKAa MEXKIY SIEKTpoJaMU CBedl
3aKUraHus, 4-5 y4yacTOK TFOPEHUS HCKPHI, 5-0 KOHEI[ MOpeHHs MCKpLl 1 Hadallo
3aTYXaOIUX KOJIeOaHMIII.

4
—_ _.-J L i, —u—l FHT%’W‘IE\“ I
e e L R

Puc. 10. Jlmarpamma pgartumka XoJUla M BTOPHUYHON IE€NHN 3aXUTaHUS IIPU
300006/muH

HpH IHIPOXOXKJACHIII OKHa POTOpa ] oko0JI0 MOCTOSSHHOIO MAarHHuTAa HdaTHIIKA

T AOKYMEHT Mognucan 7T TT[PAKCHIC 0,4 B, a npu npoxoxacHNN

SNEKTPOHHOW NOAMUCHIO
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Ecmn aMIuinTyjzla UMITyJIbCa COCTaBIISAET 9 B, TO KOJUIEKTOPHO-SMUTTEPHBIIN
[Iepexo]] TPaH3UCTOpa OTKPEIBACTCS M 3aMBIKAET Iellb IIEPBUUHOII 0OMOTKU
KaTyIIKM 3aKUTCaHUA Ha «Maccy». IIpu 5ToM ODpouCXOoAUT HaKOIUIEHUE SHEPIUM B
KaTyIIIKE 3a)KUTaHIs.

YToOBl 00€CHeUnT: MaJjio€ BpeMs HAKOIUICHHSI U OJHOBPEMEHHO YBEIINMUNTH
3HAUYEHUE 3allacaeMOll SHEPruM, B TPAH3UCTOPHBLIX CHUCTEMAaX 3aKUTaHMI
NCIIOJIL3YIOTCSA KaTYIIKA C HN3KUM 3HAUYEHUEM CONPOTHUBIIEHUS IIEPBUYHOI
oobmoTku (ob6eluHOe 3HaueHne R, = 0,3 — 0.5 Om), B 5TOM ciIyuae MaKCHUMAJILHOE
3Hau€HNE TOKa B MNEPBUYHON 0OMOTKe MoxkeT gocturaTtk 3HadeHunsd I = U/R =
12/0.3 = 40A. IIpu takoM OOJIBIIOM TOKE PHEPIUS TPaTUTC OECIIONEe3HO Ha Harpen
KaTyIIKH, OCOOEHHO Ha HH3KMX 000pOoTax JABUTraTelsd. [loaToMy 3JI€KTpOHHHIM
OJI0K KOMMYTaTOpa orpaHH4YnBaeT Tok Ha ypoBHe 610 A (puc.9,10).

IIpu mageHnn aMIUIUNTY OBl HAIPSKEHII JaTunka Xoivia 10 0,4 B TpaH3uCTOp
3aKpBLIBA€TCs, UYTO IPUBOAUT K Pa3MBIKAHHIO IIEPBHYHON OOMOTKH KaTYyIIKHI
3aKUTaHI 1 BO3HUKHOBEHUIO UCKPELI HA CBEYUE 3aKUTaHUS.

Potop pacnpenenuresisgd 3a)KUraHusg WMEET COOTHONIIEHUE IIITOPKAa—OKHO
70:30%, TeM caMeIM oOecrieunBaeTcsd MHMOCTOSHHLIN Y3CK. OmHako Ha BBICOKIX
oOopoTax JOBUTraTelsd BpeMd 3aMKHYTOIO COCTOSIHUSI ~MOXKET O0Ka3aThCsd
HEJOCTAaTOUYHLEIM JJI1 HapacTaHUS TOKa B IIEPBUYHON OOMOTKE JI0 HEOOXOJUMOTO
YPOBHS (M3-3a UHAYKTUBHOCTHU KATYIIKH ), I UCKpPa HaAUNHAET CIIadETh UJIU BOOOIIE
[IpOonajaTh.

IIosToMy KOMMyTaTOp oOO€CIE€UHBaeT BO3MOXKHOCTH H3MeHITh ¥Y3CK Ha
KaTyIIKEe IIYT€M SJIEKTPOHHOTO PEryJUpOBaHUA IMUPUHLEI UMIIYJILCOB B

3aBHCUMOCTHI OT 00OpOTOB JABHraTesd (ydacTku 1-2 Ha puc.9,10).

1.4.2.2. TpaH3ucropHasa cUcTeMa 3aXKUTAaHUA ¢ HHIYKUHOHHBIM
AATYHUKOM

WHOYKIINOHHEIN AAaT4HK COCTOUT M3 poTopa 1, cTraTtopa 2, IMOCTOSHHOIO
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Puc. 11 . CxemMa MHIYKIIUOHHOTO JaTumka: 1 — poTop, 2 — cTaTtop; 3 —

[IOCTOSIHHBI I MAI'HIIT, 4 — 0OMOTKa CTaTOpPa, 5 — Bai PacCIIpCACIIINTCIE 3aXKIT'aHITA.

Potop 1 3akperieH Ha Bally pacIpedeluTersl 3a)KUraHusg U BpalaeTcs
BMECTE€ C HHM. POTOp HMeeT 3a0CTpeHHBIE 3arHyThle 3yObs. KX KoImdecTRo
COOTBETCTBYET KOJIMYECTBY IWINHAPOB ABUraTelsd. CraTop 2 BBIIIOJIHEH U3
IJIAaCTUHLEL C 3arHYTBIMU 3yObaMu. K HIDKHEN dYacTH cTaTopa KpeIHuTCd
IIOCTOSIHHBLIIT MarHUT 3, a K BEpXHEN — 0OMOTKa 4.

IIpn BpameHun 3yO04aToro poropa B OOMOTKE gaTunka HHIYIIUPYETCS
nepeMeHHoe HamnpspkeHue (puc.12). Korma oquH m3 3yObeB poTopa IMpUOIKAETCS
K 3yOy cTaTopa, MarHUTHBII IIOTOK PE3KO YBEJINMYUBAETCH, M MHIYIIUPYEMOE B
OOMOTKE HaIpsDKEHHE JOCTHIAaeT MAaKCHMAJbHOIO 3HadeHUsd. FK3BecTHO, dYTO
BEJIMUMHA WHAYVIIUPYEMOTO HAOPsKEHUA 3aBUCUT OT CKOPOCTH M3MEHEHUd
MAaTrHUTHOTO IIOTOKa, T.€. OT IIEPBOI €ro IPON3BOAHON. 1Ipu COBIIaJIEHNU CPpESHIX
JINHNN 3yOBEB POTOpa H CTaTOpa MACHUTHEIM IIOTOK MEHSET HaIIpaBIICHUE, U
[IPON3BOAHASA CTAHOBUTCSA paBHOU HYIIO. IIoaTOoMy HampspkeHUE HauMHAET PE3KO

N3MCHATBCH B IIPOTHBOIIOJIOKHOM HalIPdBJICHIII.
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Puc.12. HM3MeHeHNe HaNpsDKEHUS Ha OOMOTKaxX KaTYMIKN HHIYKIITMOHHOIO
JaTdyKka B 3aBHCHMOCTH OT YyIvla IoBopora potopa: U — yHoparisoriee
HaIIpSDKEHNE, (-MOMEHT BO3HIUKHOBEHIA UCKpPEI, | — yIIpaBIIsronmuil TOK. .

[IpuHnMNnaapHasA  BIEKTpUYEcKass cXeMa TPaH3UCTOPHON  CHCTEMEI
3aKUTCaHUs C UHAYKIMOHHBIM JAaTYUKOM IIpelcTaBleHa Ha puc.l3. JlaHHasd
cucteMa paboraerT craeayromuM oOpazom. C HHAYKIMOHHOTO /JlaTdMKa Ha
TPAH3UCTOP KOMMYyTaTopa IIOJAKOTCSA CHUTHAJILI IIEPEMEHHOTO HaIPSKEHII.
[IoIOXKUTENBHEIE IIONYIEPUOALl 3TOTO HAIPSDKEHNS OTKPBIBAKOT TPAaH3NCTOP, U
mepBUYHasg OOMOTKa KaTyIIKM 3a’KUraHusd 3aMbIKaeTcs Ha «maccy». llpwm
MPOXOXKICHUN aMIUIUTY bl 4epez Touky U=0, TpaH3UCTOp 3aKphIBAETCI, UTO
IIPUBOAUT K  Pa3MBIKAHMIO [E€PBUYHON I[€IIN KaTYIIKN 3a)XUTaHUd WU

BO3HHNKHOBCHIIO HCKPBHI.
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1.4.3. MuxkpornpoueccopHasi CHCTeMA 3aKUTAHUS «X0JI0CTAasA UCKPa))

MHUKpOIIpOLIECCOPHBIE CHUCTEMBI 3a)KHTaHHIS IIO3BOJISIET OoJIe€ TOYHO
OIPEJECIUTL ONTHMANLHBII YroJ OINEPEeKEHUS 3a)KUTaHUsg, OOecIednBas TEM
CaMBIM VJIVUIIEHHEM JUHAMHUYECKIX XapaKTEPUCTUK aBTOMOOWIIS, TOIUIMBHYIO
SKOHOMHYHOCTL M CHIDKEHIE BPEAHBIX BEIOPOCOB B aTMocdepy. A mojiaepkaHue
yIJla OIIEpEeKEHNS 3a)XUraHus Ha I[Iopore Hadaja JETOHAIUM II03BOJIIET
00€CHEUNTh ITOBLIMIEHIE MOIITHOCTA U IIPUEMICTOCTHI JBUTATEIS.

biok — cxemMa MHKPOIPOIECCOPHOIN CUCTEMBI 3aXUTaHU «XOJIOCTasd UCKpay
IpeAcTaBlIieHa Ha puc.14 1 cocTouUT Nn3 [JAaTYHKOB, 3IIEKTPOHHOro OJIOKa
yrpapieHns (OBY), kaTylek 3akuraHus, BRICOKOBOJIbTHEIX ITIPOBOJIOB U CBEUEIH
3aKUTaHUSL.

YTol omepexeHHs 3a)kKHUraHNsd paccUnThbIBaeTcs OJIOKOM YIIpaBJIEHIS Ha
OCHOBE MH((OpMAaIUU OT JAaTUYNKOB YACTOTHI BpallleHUs U MOJIOKEHISI KOJIEHYATOTO
Baja N, Harpy3km Ha JBurarens P,Q, TemmepaTyphl oXakJaromieil KHIKOCTH t,
neToHanun JleT, YUNTHEIBAETCA TaKKe BEINUNHA HAIPSAKEHUA aKKyMYJIATOPHON
obatapen U. Ecim HampsbkeHHUE aKKyMyJIATOpa OTJINYAETCS OT 3TAaJJOHHOI'O, TO B
MOMEHT BKJIOUYEHHS KaTyIIKH YIOJI 3aMKHYTOTO COCTOSHHS KOHTakToB (Y 3CK)

CABHUI'ACTCA BIICPC/ IUIM Ha3ald AJIA JOCTHAKCHITA IIOCTOSIHHOU MOITHOCTH pa3pAa.
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Puec 14 Emnwx-cxema mMmurnomnotieccOPHON CUCTEMEL 3aKUTaHUA. N — JaTUnK
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BBEIKJIFOUATEIb JPOCCEIbHON 3acJIOHKM, ObY — sIeKTpOoHHEIN OJIOK yIIpaBJIEHI,
JIK — nByxXkaHaJIbHEIN KoMMmyTarop, K3 - karymiku zaxuraHmsd, C3 — cBeUun

F

saxkurannsd, SMK — snekTpoMarHUTHBI KJannaH cucteMbl DIIXX kapOropaTtopa.

JlaTunk  4YacTOTBl  BpallleHUsd M [IOJIOKEHINI  KOJIEHYaTOro  Bajia
yCTaHABIIMBAETCSA PSAAOM C MapKEpPHLIM JUCKOM N [peaHa3zHaueH I
OIIpE/IeJIEHNS YaCTOTHI BpallleHNd KoleH4daToro Bajia (KB) u momoxkenns 1-ro u 4-
ro mwinHagpa oTHocurenbHo BMT. Jlma sToro MapkepHBIN AUCK HNMEET JBa
IIPOIIYI[E€HHBIX 3y0a, KOTOpEIE 0ORIYHO He gJoxoadaT 40 BMT na yromn 120rpa.

Harpyzka Ha JBHUraTenb OIpeJesIsdeTcd ¢ IMOMOIIBK JaTdhka aOCOFOTHOTO
JTaBJICHISI BO BCAChIBAIOM[EM KOJUIEKTOPE WIM JaTUlKa pacxo/ia Bo3Iyxa.

MMIynbCHEIE CUTHalbI OT JlaTUMKa YacTOTHl BpallleHUd U IIOJIOKEHUS
KOJIEHYaTOT'O0 Bajla IOCTYIAlOT BO BXOAHOI  (popMUpOBAaTENb, KOTOPHII
IpeoOpaszyeT UX B UMIIYJILCEI IPSIMOYTOJIBHOI (DOPMHIL.

IIpu co3aHNM HOBOrO ABUTATEII Pa3paOOTUNKHI HNPOBOJSAT €ro UCIBITAaHUE B
[TIOJIHOM JIMaIla30He CKOPOCTEN M HarpyzokK. JIJI1 ka)Joro codyeTaHUsA CKOPOCTHU U
Harpy3ku M TIIpu  (UKCHPOBAHHOII TeMIIEpaType OXJaxJaromeill KUIKOCTU
(IIporpeThlll ABUTaTElb) ONPEACIIIIOT ONTHUMAILHOE 3HAUYCHHE YIVIa OIepPeiKeHHS
3akuranus. llonydeHHBIE JaHHBIE B BHJAE MATPUIBl 3aluCbIBaroTcsa B [I3Y
(IIOCTOSIHHOE 3allOMHHAKOIEE YCTPONCTBO) 3JIEKTPOHHOrO OIJI0Ka YIIpaBJIEHU
(OBY).

ITocne monmydyeHns mH@OpMaIUNI O YacTOTE BpallleHHs KOJIEHYAaTOI'O Bajla U
Harpy3KMd Ha JBHUraTeNlb OJIOK YIIpaBII€HUS BEIOMpPAET N3 MAaTPHIBI, 3allICAHHOI B
1I3Y, HeoOXOoAUMEBIIl B JAaHHBII MOMEHT YIOJI ONEPEKEHMSI 3a)KUTaHUs. 3aTeM
BEIOpaHHOE€ 3HAuyeHNUE KOPPEKTHPYETCS B 3aBHCHUMOCTH OT TEMIIEpPaTyphl
OXJIaXKJaroIell )KUAKOCTU 1 TeMIlepaTyphl BO3QyxXa IIyTEM YMHOXKEHUS 0a30BOI0
3HaueHnd YO3 Ha KO03(OUIIUEHT KOPPEKIHMH II0 TEMIIEPAType OXIJIaXKAAFOIIEH
KIIKOCTU (4EM HIDKE Temreparypa, TeM Beime YO3). KoadduiueHT xoppekum

10 TEMIIEpaType TaKKe 3allcaH B OJHOI 13 MaTpuil [13Y.
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Croco0 PacIIpCACJICHIA BEICOKOBOJILTHOU JHCPINN OJHOBPCMCHHO K JABYM

CBCHAM 3adaXKHI'aHITX HA3BIBAKOT MCETOJ0M «Waste Sp.‘:l]f'k}}:, T.C. — «XOJIOCTad MCKpa»

(puc.14).

Korga BropmuHas oOMOTKa MOJIydaeT CHTHAJI Ha pa3psil, UCKPBI IIPOUCXOIST
cpa3y B ABYX MWINHApaxX. Pazpsaa ogHON CBeUN IMPOUCXOJAUT B IIWINHAPE, TIe
3aKaHUYMBAETCs TaKT CXKATUS, a BTOPOU CBEUU — B I[WJINHIAPE, IJI€ 3aKaHUMBAETCS
TaKT BeINycka. IlepBas cBeda mo KuraeT padboOUyyrd CMeChb, a BTOpas MCKpa
TPaTUTCI BXOJIOCTYIO. [IOISIpHOCTE HCKpHI OyJIE€T IpaBUIILHBIM TOJILKO B OJHOI
CBeUe, a B JPYroll - HEIIpaBUIILHEIM, TaK KaK HaIIpaBRJICHIE TOKa OyJeT 0OpaTHBIM.
[{eHTpaIbHBINI 3IE€KTPOJ AOJDKEH OBITH IIOJIOKHUTEILHEIM, a INEpUPEPUNHBIN —
OTpHUIlaTeNbHEIM. HamnpskeHne BTOPHYHON OOMOTKH cocTaBiieT 37kB, dTo
BIIOJIHE JOCTATOYHO I IOJJIEp:KaHU paspsa B JBYX CBeUaxX OJJHOBPEMEHHO.
M3-3a HaNIMUINSA «XOJIOCTOI HMCKPEI» CBEUHN M3HAIINBAIOTCS OBICTpEE, I IIO3TOMY UX
NPpUXOAUTCSA 3aMEHATh Kaxawle 20 TeIc. KM mpoOera. IlepBmuHasg oOMOTKa

KaTyIIKU 3akuranusd uMmeet conpoturineHue 0,5+0,05 Om, a BTopruHas — ot 11 110

16 kOmMm.

1.4.4. MuxponpoueccopHble CHCTEMbI 3a:KUITAHHA ¢ HHAHBHIYAJIbHbLIMH

KRATVIIIKaAMH

B cucreme 3axuraHmsgd ¢ HUHANBUAYAJILHBIMI KaTyIIKaMHM KaXJas CBEYa
3aKHraHnd 00CIIyKUBAETCs OTAeILHOM KaTy KOl 3axkuranud (puc. 15).

[Ipu 3aMBEIKaHII IEPBHYHON OOMOTKHI U U3-3a MEJICHHOTO HapaCTaHIS TOKa
B HEN, BO BTOPHMYHOII 0OOMOTKE MHAYLUPYETCI OTHOCUTEJILHO HEBBICOKOE
HalpsDKeHne Iopsaka 1-3 kB, B cucremax zaxuraHmsa ¢ MHAUBUTYAJIbHBIMU
KaTyIIKaMl 5TOT0 HAIpPsKEHUE JOCTAaTOYHO /JII BO3HUKHOBEHUS MCKPOBOIO
paspsga MEXIy 5SJIeKTpoJaMH CBeUHl 3aXKUTaHHS N BOCIUIaMEHEHNS padouell

CMECI. OTO MOJXKET IIPUBCCTH K IIOBPCHKJICHIIIO JBHUTI'aTCJIA.
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)_I.]IH IIPCAOTBPallCHITA DGPHBDBHHHH HNCKPBI IIOCJICOOBATCIIBHO B ICIIb

ETDpHT-IHDﬁ OOMOTKU KaTYIIKH 3aKHNTI'aHIA YCTaHABIINBACTCA HD,[[ELEHTEHLHBIﬁ IO/

8 (puc.15).
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Puc. 15. Cwucrema 3axxuraHms ¢ HWHAUBUAYAJILHBIMI KaTyIIKaMu. |-
AKKYMYJISATOpP, 2-3aMOK 3a’)KUTaHUS, 3-0OJI0K YyIpaBiIeHUI, 4-JaTUMK YaCTOTEHI
BpallleHIsI KOJIEHYaTOI'0 Bajla, J-AaTUMK IIOJIOKEHUS KOoJIeHJYaToro Baa, O-
KaTyIlKa 3aKUTaHIg, /-CBeUa 3aKUTraHId, 8-I10JJaBUTEILHEIIN JUO.

IIpn MexaHIMUEeCKOM pacHpele/ICeHIN BLICOKOTO HAIPSKEHHNS 3TOT pPa3psik
OJABIISIETCS B MCKPOBOM IIPOMEXKYTKE pacIpeIe/IUTeNII MeXAy OETryHKOM U
KOHTaKTaMII Ha KpBIIIKE pacIpedeluTelsd 3a)xuraHmsa. B cucrteMme 3a)XuraHus
«XOJIOCTass MCKpa» STOT pa3ps] IOJABISETCS 3a CUET BBICOKOIO HAIIPSKEHNS
Ipo00s COeUHEHHBIX II0CJIEIOBATEIILHO BYX CBedell 3a)KUTraHUsL

CHUCTEMBl 3aXUTaHUSA C NHANBUAYAJIBHBIMH KaTyIIKaMHI IIPEAIIOUTUTEIILHO
JIarHOCTUPOBATH II0 OCILIIJUIOTPaMMeE IIEPBUUHOIO HaIPsKeHNs. J[JI IpoBEACHI
JUArHOCTUKHN OCIIJUIOTPaMMEl HaIPSDKEHUS CHHUMAKOTCS IIYTEM IOOUEPETHOTO
MOJACOCANHEHNST OCHUIUIOrpaMUecKoro IMyla K HNEPBHYHBIM IEISIM KaTyIIek

3aKII'aHITA.

AOKYMEHT NOANUCAH ., .
SHEKTPOHHOM MOAMUCHIO X B KOPIIYC MHANBHUIYAJILHOM KaTYIIKH
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OOMOTKOM KATYIIKH, H3-3a YEero chEM OCIIIUIOIPAMMEI HaIpsDKEHHIS Ha
IepBUYHO 0OMOTKE KaTYIIKM MOKeT OBITh HEBO3MOJXKEH, UTO JelaeT
HEBO3MOJKHBLIM JIUAaTHOCTUKY CUCTEMBI 3aKUTAaHIS 110 IIEPBUYHOMY HAIIPSIKEHIUIO.
JIJ19 AUArHOCTHKU CUCTEMBI 3a)KHTaHUS ¢ UHIUBIIY AllbHRIMU KaTyIIKaAaMHU II0
BTOPUUHOMY HAIPSDKCHUIO, IIPIMEHSIETCS YHIBEpCalbHBIN HaKTaJHOI EMKOCTHOM
JaTUNK, KOTOPEIIl MOOUEPEAHO YCTaHARINBAETCS HA KaTYIIKI 3aK MT'aHIS.
MuauBuayalbHBEIE KAaTYIIKN — 3a)KHTaHUS KOHCTPYKTHUBHO MOTYT OBITH
0OBEINHEHRLI B MOYNIL(1), KOTOPEII(€) YCTaHABINBACTCA(FOTCS) HEIIOCPEACTREHHO
HaJ CBeUaMH 3aKUTaHU, I KPEHUTCI(SATCs) K KPLIIIKEe TOJOBKU OJI0OKa IIITHHAPOB
(puc. 16). Moaynb MHANBUAYAJLHEIX KaTYIIEK 3a’KUTaHISI MOJXKET COCTOSATL M3
IBYX-IIECTU HHAUBUAYaJLHBIX KaTyimek. Kpome Toro, B MOJYIbL MOIYT OBIThH
BCTPOEHBI CIIOBBEIE KAaCKaJbl yIpaBJIeHUs NepBUYHBIMI 0OMOTKaAMHU KaTyIIEK, M3-
3a 4Yero ChEM OCIIIVIIOTPaMM HaIpsKEHUS Ha IIEPBUYHEIX OOMOTKaxX KaTyIIEK

MOJeT ObLITHL HEBO3MOJKEH.

Puc. 16. Moayns NHANBUAY aJIbHEIX KaTYIIIEK 3aK UTaHMs.

Jns1 puarHocTukn MoOAyJIa(eil) MHANBUAYAIBHBIX KaTYIIEK 3a)KHUTaHHS II0
BTOPUMYHOMY HAIPSKEHUIO, IIPUMEHAECTCS VHIBEPCAILHBIN HAaKJIaJHONI €MKOCTHON
aTUNK, KOTOPHLINI IIOOUEPENHO VYCTAHABJIMBAETCS HAa KaTYIIKU 3a)KUTaHU,
BCTPOEHHLIE B MO JIb.

B HEKOTOpPHIX BapMaHTaX HCIIOJIHEHUS MOJYJIEN MHAUBNAYAJIBLHBIX KaTYIIEK
3aKUTaHUSA BJIEKTPUUECKOEe II0JIe BTOPHYHBIX OOMOTOK KaTyIIE€K KOHCTPYKTHBHO

SKPaHUPOBAHO., BCIECACTBUE YEro CHEM CHIHajla C IIOMOIIBKO HaKJIaJHBIX
OOKYMEHT NnoarnmncAH
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Ha HEKOTOpHIX ABUraTEILIX HPUMEHSETCS MHANBUAYallbHOE AUCTAHI[NOHHOE
3a)KHUraHue, Ilepejada ToKa BBICOKOIO HAaIPsDKEHHS OT KaTyIlek K CBedaM
3a)KUTaHNS 00eCIIE€UNBAETCS BBICOKOBOJILTHEIMH IIPOBOJAMHI. B KOpIIyC KaTyIIKU
MOJET OBITL BCTPOEH CHJIOBOHM KackaJ VyIpaBIeHHS MepBUYHON OOMOTKOM
KaTyIIKU, 113-32 4YE€T0 ChE€M OCILIIIJUIOTPaMMEl HaIPsKEHII Ha IIEpBUYUHON OOMOTKE
KaTyIIKH MOJYET OBITb HEBO3MOJKEH, YTO JEIa€T HEBO3MOJKHBIM JUATrHOCTUKY
CUCTEMBI 3a’KUTaHNS 10 IIEPBUYHOMY HAIIPSDKEHHIO. TaKHne KAaTYIIKN 3a)KNATaHUS
MOTYT OBITE KOHCTPYKTHBHO OOBLEIMHEHKI B OJIIH OJIOK.

JIImg  QuarHoCTUKN WHANBUAYAJIBHOTO JHCTAHIIMOHHOTO 3akKUTaHUS  IIO
BTOPUUYHOMY HAIPSIKEHUIO, IIPUMEHIETCS YHIBEPCAJIbHBIN HaKIaJHON €MKOCTHOI
JaTYUK, KOTOPBIM IIOOYEPEIHO YCTAHABIMBAETCS Ha KaTyIIKM 3aXHUTaHNs,
BCTPOEHHEIE B MOJYJIb.

B HeKOTOpBIX BapHaHTaxX MWCIIOIHEHUS WHINBUAYAJILHBIX JUCTAHIMOHHEIX
KaTyIleK 3a)XUraHUd SIEKTPUYECKOE€ II0JIE BTOPUYHBIX OOMOTOK KaTyIIEK
KOHCTPYKTUBHO 53KPAaHUPOBAHO, BCIEJCTBHE UYEro ChEM CHUTHAIa C ITOMOIIBEO
HaKJIaJHLIX EMKOCTHBIX IIJIACTUH HEBO3MOJKEH.

HexoTopele  gBUraTenn  OCHAI[ArOTCA  MHAUBUAYAJIbHEIM  JBOMHBEIM
TICTAaHIINOHHBEIM 3a)KUTaHHeM, OJarojaps 4deMy CYIECTBEHHO CHIKAETCS PUCK
JIETOHAIINOHHOTO CrOpaHNsd, M IIOBBIMIAETCSA HAAEKHOCTH pabOTHl JBUTATEILI B

MEJIOM. KH}I{,[[LIﬁ IJIMHAP TaKOI'O JBUI'aTCIIA OCHaIIl€H ABYNMA CBCHAMII 3aKHNT'aHIA

(puc. 17).
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HHl[HEH,[[}’ElHEHDﬂ ﬂEGﬁHOE AUCTAHIITOHHOC 3aXXIITI'aHIIEC COCTOHIT I13 M{}ﬂyﬂﬂﬁ
3aKIT'aHIA, KH}H,[[BIﬁ 13 KOTOPBIX BHIIIOJIIHCH H3 JBYX HHAHNBHAYAJIbHBIX
AHNCTAHIIMOHHBIX KAaTYIICK 3aXKHI'aHIIA. KH}K,[[BIﬁ TaKoOU MOAVYJIb Dﬁﬂﬂy}I{HEaET I1O
ABC CBCHII OJHOI'O IIUIMH/ApPA. HEPE,I[HT—I}’ TOKd BBICOKOI'O HAIIPAXKCHIA OT KATYIICK
K CBE€HaM 34 KHIT'aHITA, 00ecIIeuyBaIOT BLICOKOBOJILTHEIE IIPOBO/IA.

HHl[HEH,[[}’ElHI::HDﬂ ﬂEDﬁHGﬂ AUCTAHIIITIOHHOC 34XKHI'aHIC IIPH IIPOBCACHIII
JAHMAI'HOCTHKII HED6XD,[[HMD pacCMAaTpHBATE Kd4K JABC HC3dBICIIMBIC CIHCTCMEI
NMHANBHAYAJIILHOI'O  JHCTAHIIMOHHOI'O 3dXKHI'aHITA H JHUAaHOCTHPOBATD X

[IOOYEPEIHO.

2. MeToauKa JUATHOCTUKHU CHUCTEM 3a:KHTaHUA € NMOMOIIbI LI(ppoBOro
ocunsutorpacga «MO/1C OCA 4/2»

Ileap padoThI: IBYUYUTL KOHCTPYKTHUBHEIE OCOOEHHOCTU CHCTEM 3a)KUTaHUS,
OCBOUTHL IPOLEAYPY VYCTAHOBKH HporpaMMHOTI0 oOecneueHns MU(POBOIO
ociuuorpada  «OCA», M3Y4UTh YCTPOICTBO N KOHCTPYKIIUIO ITH(PPOBOTO
ocriutorpadga « OCA»; OCBOUTE METOAUKY MCIIOIB30BaHUS pabodeil MporpaMME]
I IOPSOOK paboTel ¢ ocruuiorpagoMm «OCA», mcciaeqoBaTh BINSHHE A€(EKTOB

CHUCTCM ABHUI'AaTCJIIA Hd BCIIMYIHY HpﬂﬁHBHBIX HaHpH}KEHHﬁ.

2.1. YemaHoeka npozpammHO20 obecheyeHUs

J11s1 ycTaHOBKU ITporpaMMbI HeoOxojmmo 3amycTuthk (aitn Modis10104.exe
Ha yCTAaHOBOUHOM JHICKE IIpOorpaMMbl. B IIOSBHUBIIEMCS OKHE HaXaTh KHOIKY

«IIpomomkuTE» 1 BEIOpaTE HEOOXOUMEIE KOMIIOHEHTEI 418 YCTAaHOBKH (pucC.18).
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BbIGUp KOMIIMHEHTUE 1JIH YCTdHUBEA A

BiCepuTe W3 CNMGka ([T MoropTecTep 98972 k.
:g:;?j;ifb' A1 I Cranep FA3-BAS 20837 k

' [ Cranep VaG 2038 k
NP noaHoi [ Acrabat 10783k

NEpaycTIHOER.S
AETOMACTERE
PEKOMEHIYETCA
EbIOpaTE BCE
K.OKTIOHEHT B

Dizk Space Required: 0
1

k.
Digk. Space Remaining: 1183711 k

ize lnztallation Wizard &

< Hazan, Hanee » OTraeHa |

Puc.18 BeiOOp KOMIIOHEHTOB A1 YCTAaHOBKI.
HaxaThb KHOIIKY «Jlamee» m QOXKIAThbCA YCTAaHOBKU IIporpaMmebl. llocrie

YCTaHOBH KOMIIOHCHTOB HED6XD,[[HMG YKa3dThb Hd3Bd4HIIC (prMLI IIPOHN3BOJAIICC
G6CHyH{HBaHHE apTomoomineil. Ilo YMOJMHaHHIIO VYCTdHABIIMBACTCA HA3BA4AHIIC

(prMBI-HpDHBEO,[[HTEHH. BLI'SPE’LTL N3 IIPpCcJIaracMoOIo CIIHNCKa I'd30aHAJIN34TOP

(puc.19).

Bl:-Iﬁ{‘llHT{‘ HE CIINCK A A3 0AHATTHEATOD

AckoH 02 [oEY=EOHMNOHEHTHEA]
AckoH 12 [YeTeIpEREorNOHEHTHEIA]

Puc. 19. BeiOop Tuma razoaHanmzaTopa.

JlOKIaThCsI OKOHUYATEJILHON YCTAaHOBKN MporpaMMbl M HaXaTh KHOIIKY
«Finish». IIo oxkoHYaHIIO YCTAaHOBKM HEOOXOJMMO MEPE3arPy3UTh KOMIILIOTED.

Ilocne mepe3arpy3kn Ha paboueM CTOJ€ IIOSBUTCS SPJILIK IIPOTrPaMMEI

ocruitorpadga «OCA».
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l-mogyne ocmumorpadga; 2-USB-
BLICOKOTO HaIIpsIKEHILA
[IEpBOr0 IUIMHIpa, /-

Puc. 20. OOmuii Bug ociuiorpada:
Kabenn, 3-maTumk TOKa, 4.5- €eMKOCTHBIE JaTUlUKHI
(IIONMOXKUTENLHBINT M OTPUIATENBLHBIN), 6-JaTUlK
YHIBePCAaJIbLHEII KaOeb.

OcHwutorpad IpeAcTaprIsieT coOoil MOAYIL 00paboTKU 1, IMOAKIIOYAaEMEIIl K
KOMIILIOTEpPY uepe3 kabenr USB 2. K Momgymo o00paloTKH IIOIKITFOYAROTCS
€MKOCTHBIE JATUUKI BEICOKOT'O HAMNPSDKEHUS C IIOJIOKUTEIbHOI U OTpHIATEILbHOI
[IOJIIPHOCTREO 4,5 M MHAYKTUBHBIN JaTUNK CHUHXpOHM3aIuM O, JaTdmka Toka 3, a
TaK’K€ UeThIPE YHUBEPCAIbHBIX KaOEJIs ¢ KOMIUIEKTOM II€pEXOJHUKOB 7.

Ha IIK ycTaHaBIMBaeTcs mporpaMMHOe obecrnieueHne ocuuuiorpada.

Moayme o00paboTku oOecrednBaeT HOPMHPOBAHHUE BXOJHBLIX CHIHAJIOB
ociuiorpada, 3amuTy OT NepeHanpsKeHuil 1 GribTpaluio oT nomMex. Ha 3agueir
[TaHeJIN MOJIYJIS pacIosioxkeH pazbeM uHTep deiica USB ansa nogxmouenus k 11K, a

TaK’K€ CBETOJAMNOM, MHANINPYOIIUI [INTaHUE MOJIYJIS.

Ha puc. 21 nuzobpakeHa nepeauss maHelIb MOIyJII 00padoTKH ociimiriorpada.
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IICPCKIIFOHCHIA THIIA BXO/Jl4, 5-pHBLEM I ITIOAKITFOHCHIA YVHIBCPCAJIBHBIX KaOeJiel
I JATHUIIKOB.

[{BeT pazbeMOB Ha JIMIIEBON HakIleilke MOAYII 0OpaOOTKU COOTBETCTBYIOT
I[IBETY JIydell Ha AKpaHe oclLuiuIorpada.

Pasvemel KB+ u KB- (puc.21) npenHazHaueHsl A1 IOJAKIFOUEHNIS JaTUMKa
BEICOKOI'O HAIIPSDKEHHS MOJIOKUTENRHOII U OTPHUIATEILHON HoJIsIpHOCTH (puc.21).
Oba »Tmx BxoJa o00pa3yroT Oenbli JIyd Ha 5»KpaHe ocIuuIorpada,
IpeqHa3HadeHHBLIN JJI1 IIPOCMOTpa CHUTHajla BTOPMYHON I[N  CHCTEMEI
3aKUTaHUSL

Kaxgomy paszbemy kaHana (puc.21) Ha Momgyine oOpabOOTKI COOTBETCTBYET

IIBET Jyda ocHwuiorpadga. JlaHHbIe KaHanel ocimuiorpadga  SABISETCH
VHHUBEpCAalIbHEIMII U1 MpeJHa’HAaue€Hbl JJI1 IIPOCMOTpa JIOOBIX CUTHAJIOB B
JIaIlazoHe TEXHIYEeCKNX XapaKTepUCTUK ocIuiuIorpada.

Tymonep x1/x10 (puc.21) wu3MeHsIeT Uamazo0H BXOJHOIO HAaIpSHKEHI
50B/500B. Tymbnep ~/- (pmc.21) wu3MeHsseT THII BXOJa KaHajla —
3aKPBITHIIT/ OTKPBITHI.

Ecn tymOnep genurens KaHajla YCTaHOBIEH B mojoxeHme X107, To
3HAYE€HN U3MEPSIECMBIX HaIIpsSIKEHUI 19 JaHHOTO KaHalla HeoOXO0MMO YMHOXKATh

Ha 10 JU1d moJIy4YeHUs peajibHBEIX 3HAUEHMII.

2.4. Pabouas nporpamma ocuuiiorpacga «OCA»

Pabouasg mporpamMma oOecIieunBaeT B3aUMOJCIICTBIE MOIYJII O0OpabOTKH C
KOMIILEOTEPOM, a  TaK)K€  BRINOJIHAET  HEOOXOAUMBIE  MaTEMaTHUECKHUE
IIpeoOpaz0BaHNUs U BRIBOJI Ha SKpaH MOHUTOPA.

Buemnuuil umHTepdeiic ocimuiorpada m3oOpaxeH Ha puc. 22 U BKIFOYAET
sKkpaH (mo3.7), IIITh TPYIIl VOPABIMIOMUX 3JIEMEHTOB (I103.1-1m03.5) mu
VIIPaBJIAIONIUIT AIIEMEHT I HPOCMOTPa/IIPOKPYTKI CUTHAjla, COXPaHEHHOIO B

maMsTu (1103.6):
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Puc. 22. Buemnuil nuHtep deiic ocuuiorpada.

['pymma ynpapiIsromux 311€eMeHTOBR 1 (puc.22) COCTOUT U3 ABYX I'PYIIIT KHOIIOK

I BEIIIAJArOIEro cImcka (puc.23).
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Puc. 23. I’ pynna yupapismoninx 3JIEMEHTOB.

KHonkn BepxHEll IpyIbl IpeaHa3zHaueHEl (pHuc.23):
e Knomka 1: oTkpEITE (paiil - 3arpy3ka JaHHBIX 13 Qaiiia;
e KHomka 2: coxpaHuTh (aiiyl — coXpaHeHne HaOpaHHBIX JaHHBIX,

e KHOIIKa 3: 3aI'PY3UTH IIPECAYCTAHOBKI — JLIIA BCEX KdaHA4JIOB

YCTAaHABJINBAIOTCA PaAHCC COXPAHCHHBIC 3HAUCHIT aMIJIMTY AbBI, PA3BCPTKH I1 JIP.

e Knomnka 4 COXPAaHUTE IIPCAYCTAHOBKH — COXPdHCHHC YCTAHOBOK

(aMIUINTYa, pa3BepTKa ) BEIOOPOUHO MO KaHaJIaM;

NOKYMEHT MOArMCAH sutorpady;
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Hikxaag rpynna  KHOIOK  “ABroycTtaHoBKH  (7) IpeaHazHaueHa I
ABTOMATUYECKOIl HACTPOUKM PyUeK Pa3BEPTKH IO aMIUINTYJE U BPEMEHU LA
yaoOHOro oToOpaxkeHns BbIOpaHHBIX AaKTHBHBIX KaHaloB. J[JI1 KkaHamna, IO
KOTOPOMY BEIOpaHa TeKyIasg CHHXPOHM3AIlUS, BO3MOJXHBI CIEAYIOIIUE BH/IBI
PEXKIIMOB aBTOYCTAaHOBOKI: UETEIpE MEPIO/Ia, OANH NEepHo, HapacTarMUl (GpOHT
CUHXPOHM3AIMHN, CIIaJAaFONTNI (POHT CHHXPOHI3AITNLL.

Brinagaromuii cnmcok “Ilocnecreuenue” (8): mocnecBedeHne OTOOpakaeTcs
OJITHOBPEMEHHO JIJI1 BCEX aKTUBHBLIX KaHAIOB. llogaepKBaroTCs CIEAYIONINE BUALI
[IOCJIECBEUCHIS. OTKIIFOUSHO, OBICTPOE, CpeiHEe, MEJISHHOE, BCeT/a.

['pynma yopapsEOIMUX SIEMEHTOB 2 (puc.22) COCTOUT U3 ABYX TIPYIHII
KHOIIOK, JBYX YIIPABJLIOIMNX Py4deK M BREINAJAFONIIEro crmcka (puc.24).

B
BOECOC

| Bruasuien =

Puc. 24. ' pynna yupapismonnx 3JIEMEHTOB.

Bepxusaa rpynna xkHonok (1) mpegHazHaueHa A1 BeIOOpa aKTHBHOTO JIyya.
CMenieHne Iyda Ha sKpaHe pydkol (2) m macmTad mo BEepTUKaIU pydkon (3)
JEICTBYIOT JIJI1 BEIOPAHHOTO aKTHUBHOTO Jiyda. KHONKM 4 1 5 npeaHa3HAUEHBI I
3arpy3KH I COXpaHEHHs CUTHalla aKTHBHOTO JIyda.

Brimajaromuili  COMCOK YHOPAaBISET JIy4OM: BKIIIOUEHHE, OTKJIFOUEHIIE,
oToOpazkeHIe CUrHaja u3 aiina, auddgepeHuanbHoe BrmoueHne (1+2 u 3+4).

CoxXpaHEHHE M OTKPHITUE OCIUIUIOTpaMM JOCTYIIHO JBYMSI pPa3HBIMU
crrocobaMml — IO KHOIIKaM B YIIPaBJLIOMIECH rpyIiie | 1 1o KHOOKaM B Ipynmne 2.
Pazxniia B cjIeayromeM: B IpyIe 1 kHollka “coxXpaHUThL B (paiin” paboTaeT cpazy

a3 g

MO Reey. Snremrararririv’ tra manronrit aroMeHT KaHaJIOB, COOTBETCTBEHHO KHOIIKA
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