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Kadpenapa UCYuTC ®I'AOY BO «CIIGITY Iletpa Benukoro»

PEOEPAT

Otuert 103 c., 50 puc., 25 Ta6:1.,3 UCTOYHUKA, 3 TIPUITOKCHUS

BEH3MHOBBIN JIBUT'ATEJIb,
ABTOMOBMJILHBIN BEH3UH, MOIOIIA S TIPUCAIKA

B otuere mpeacTaBieHBl PEe3yNbTaThl MOTOPHBIX CTEHAOBBIX HCIBITAHHHA
00pa3IioB aBTOMOOWJIBHBIX BBICOKOOKTAHOBBIX OcH3MHOB AM-95 — 06a30BbIX U
comepkanmmx Morome npucaaku Difron 6888U u Difron 6892, a Ttakxke
aktuBarop roperus Difron 501G, npoBOAMMBIX Ui BBIABICHUS BIHSHHUS
BBHIIIICYKA3aHHBIX TIPUCATOK HAa MOITHOCTHBIC, YKOHOMHYECKHE W IKOJOTHUCCKUE
MOKa3aTejd aBTOMOOMJIBLHOIO OEH3MHOBOTO JIBUTATENsd, a TaKkKe Ha M3MCHEHHUE
YPOBHSI 3arpsi3HEHUUM BJEMEHTOB TOIUIMBHOM M BIYCKHOM CHCTEM W KaMEPHI

CTropaHuA ABUI'ATCIIA.

PykoBomuTensb ucnbiTanuid 3
A.1O. lllabaHOB
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Coaep:xanue padoThI

Crp.

Paszgen 1. CpaBHUTeJIbHOE HCCJIEIOBAHUE MOIKOLIEH CIIOCOOHOCTH,
H3MEHEHHUs MapaMeTPOB MOIIHOCTH, JKOHOMHUYHOCTH U TOKCHYHOCTH
orpadoraBuux razos oensuHa AM-95-K5 ¢ npucaakoii Difron 6888U
NMPou3BOJCTBA 3aKa3YHKA B COMOCTABJIEHNHU ¢ 0230BbIM OEH3MHOM
Ha 0a3e MOTOPHBIX CTEHIAOBbIX HCIIBITAHUI
Llens poBeneHust paboTh 9
Meroanka UCIIBITAHUI 10
Pe3yibTaThl HCIIBLITAHUH MOIOLIEH
npucaaku Difron 6888U
Pe3ynbraThl MOTOPHOM CepUU HA OLIEHKY 15
«MTHOBEHHOTO» 3¢ (heKTa paboThl MPUCATKU
Pe3ynbTarhl HCTIBITAaHKI Ha U3MEHEHUE CKIIOHHOCTH
K 00pa30BaHUIO OTIIOKEHUH, MOIOIIEH CIOCOOHOCTH
U TIOKa3aTesen JBUrareis 23
AHanu3 IMHAMUKHA U3MEHEHUS [1apaMeTPOB paObOThI
JIBUTATEIIS IPY JUTUTEIbHON paboTe Ha Oen3uHax Al-95

¢ mpucazkoii Difron 6888U 28
Orenka obmiero 3¢ dexra paboThl IBUTATEIIS HA
6ensune AM-95 ¢ npucaakoii Difron 6888U 31

ComnocTaBiieHHe pe3yIbTaTOB BECOBOTO aHAIM3a

KOHTPOJIBHBIX 3JIEMEHTOB JUIS OLIEHKH CKJIOHHOCTH

Oen3unoB C npucaakoi Difron 6888U

K 00pa30BaHUIO OTJIOKEHUN 32
Br1BoIbI IO (hparMeHTy padoThI 34

Pa3nen 2. CpaBHUTEIbHOE HCCIIEIOBAHUE MOKOIIEl CTIOCOOHOCTH,
H3MEHEeHHUs NapaMeTPOB MOIHOCTH, IKOHOMHUYHOCTH U TOKCHYHOCTH
orpadoraBmux ra3oB 0enzuna AU-95-K5 ¢ npucaakoii Difron 6892
NPOM3BOACTBA 3aKA34YHKA B CONOCTABJICHUHU C 0230BbIM 0C€H3UHOM
Ha 0a3e MOTOPHBIX CTEHTOBBIX HCTILITAHMIA
Llens npoBeneHust paboThI 36
MeTtoauka UCIIBITAHUI 37
Pe3yibTaThbl HCIIBITAHUH MOIOLIEH
npucaaku Difron 6892
Pe3ynbTaTtel MOTOPHOI cepuu Ha OIIEHKY
«MTHOBEHHOTO» 3((exTa paboThl pucaaKu 42
Pe3ynbTarhl HCTIBITAaHH Ha U3MEHEHUE CKIOHHOCTHU
K 00pa30BaHUIO OTJIOKEHUN, MOIOIIEH CITOCOOHOCTH
M TIOKa3aTeaeH ABUTaTels 50
AHanu3 AMHAMUKH U3MEHEHHUSI TapaMeTpOB pabOThI
JBUTATENS TpU JUIMTENbHON paboTe Ha OeH3uHax A-95

¢ mpucaakoit Difron 6892 56
Ornenka o0miero 3¢ dexra paboThl IBUTATENS HA
oensune AU-95 ¢ npucaakoii Difron 6892 58

CormocrasiieHre pe3yIbTaTOB BECOBOTO aHAIIN3a
KOHTPOJIbHBIX DJIEMEHTOB JUIS OLICHKH CKJIOHHOCTH
Oen3uHOB C mpucaakoi Difron 6892 59

PykxoBoauTtenb ucnelTaHuii
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K 00pa30BaHUIO OTIIOKEHUN
BriBoibI 1O (hparmeHTy paboThl 62

Pa3nen 3. CpaBHUTE/IbHOE HCCIeI0BAHHE H3MEHEHHs

napaMeTpoOB MOIIHOCTH, IKOHOMHUYHOCTH U TOKCUYHOCTH

orpadoraBuux razos oensuna AM-95-K5 ¢ npucaakoii Difron 501G
NPOU3BOACTBA 3aKa3YHKa B Pa3HBIX KOHIEHTPAIUSX

B COIOCTABJIEHHH C 0a30BbIM 0€H3MHOM

Ha 0a3e MOTOPHBIX CTEHTOBBIX HCIILITAHUI

Llens mpoBeneHust paboThI 64
Mertoauka UCIIBITAHUN 65

Pe3yabTaTsl ncnbiTanuii akruBatopa ropenus Difron 501G
Pe3ynpTaThl MOTOPHOH cepUM Ha OLICHKY
«MTHOBEHHOT0» 3 eKTa paboThl MpUCATKN
B Pa3HbIX KOHLIEHTPALUAX BBO/A 70
Orenka obmiero 3¢ dexra paboThl IBUTATEIS HA
6ensune AM-95 ¢ npucazaxoii Difron 501G B

pa3HBIX KOHIICHTPALMIX BBO/IA 80
OO01mue BBIBOJIBI 110 paboTe 82
CIUCOK MCIIOIh30BAHHBIX HCTOYHHKOB 82
[Tpunoxenne 1 83
[Tpunoxenue 2 90
[Tpunoxenue 3 97
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Kadpenapa UCYuTC ®I'AOY BO «CIIGITY Iletpa Benukoro»
CIIUCOK OBO3HAUEHU

N —4acTOTa BpAIlEHUS KOJIEHYATOTO Bajla JBUTATEIS;
Me —dpekTUBHBIN KPYTAITUNA MOMEHT;

Ne- a3 dexTHBHAS MOIIIHOCTD;

Gt — 9acoBoif pacxo TOTUINBA;

ge — yAeNIbHBIN pacxo TOIINBA;

ne — 3¢ PeKTUBHBIN K.I1.1.;

o - K03 uIueHT U30bITKA BO3AYXA;

Tor— Temneparypa oTpaOOTaBIIMX ra30B ABUTATEIS;

CO — cozmepkaHMe OKUCH YIJIepoJia B 0TpaOOTaBIIMX Ta3ax ABUTaTEIs;
NOX — conep)kaHre OKHCH a30Ta B OTpabOTABIIMX T'a3aX ABUTATEINS;
CH — conepxaHue OCTaTOYHBIX YTIJIEBOJOPOAOB B OTPaOOTABIIMX ra3ax

JIBUTATES.

PykoBomuTenb UCTIBITAHUA
A.1O. lllabaHOB



Kadpenapa UCYuTC ®I'AOY BO «CIIGITY Iletpa Benukoro»
CIIMCOK COKPAIIEHUI

BMT — BepxHsis MepTBasi TOUKa;

JABC — nBuratenb BHYTPEHHETO CTOPaHUS;
KIIJT — ko3¢ HunmenT mone3Horo AeHCTBUS;
KC — xamepa cropanus;

HMT — HmxHsg MmepTBas TOUKa;

LIII" — nmnuHapo-nopiHeBas rpyImna;

PykxoBoauTtenb ucnelTaHuii

A.IO. lllaGanos
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Kadpenapa UCYuTC ®I'AOY BO «CIIGITY Iletpa Benukoro»

HOPMATUBHBIE CCBIJIKHN

I'OCT P 53639-2009. Jlpuratenu BHYTPEHHErO CTOpPaHUS MOPUIHEBBHIE.
[Tpuemka. MeToabl UCTIBITAHUM.

I'OCT P 41.83-2004 (ITpauna EODK OOH Ne 83). EamHOo00pa3HbIe
MPEANKUCAHMS, KaCAIOIIUeCs cepTU(UKAIMN TPAHCIIOPTHBIX CPEACTB B OTHOLLIEHUU
BbIOPOCOB BPEAHBIX BELIECTB B 3aBHUCHUMOCTH OT TOIUIMBA, HEOOXOAWMOTO st
JIBUTATEIICH.

I'OCT P 51249-99 Jlpurarenu BHYTPEHHETO CropaHus MOPIIHEBBIE.
BbIOpOChl BpeOHBIX BEHIECTB C OTpadOTaBMIMMHM razamu. HopMbl M MeTOHbI
OIpEIEIICHHUS.

I'OCT P 52517-2005 (MCO 3046-1:2002) MO/, /IBurarenu BHYTPEHHETO
cropanusi nopuiHeBble. Xapaktepuctuku. Yacte 1. CranmapTHble HCXOIHBIE
yCIOBUS, OOBSABIEHME MOIIHOCTH, pacxoja TOIUIMBA M CMa304HOrO Macla.
MeToapl UCTIBITAHUM.

I'OCT 13320-81 T'a3zoanamm3aTtopbl MNPOMBIIUICHHBIE aBTOMATHUECKHUE.
OO011e TEXHUYECKUE YCIOBUS.

I'OCT P UCO 8178-7-99 [Igurarenut BHyTPEHHETO CTOpPaHUS MOPITHEBBIC.
BbIOpoChl BpeHbIX BelecTB ¢ oTpaboTaBmiuMu razamu. Yacte 7. Onpenenenue
CEMENCTBA JBUTATEIICH.

I'OCT P UCO 8178-8-99 [Igurarenyt BHyTPEHHETO CTOpPaHHS MOPITHEBBIC.
Br10pochl BpeaHBIX BellecTB ¢ oTpaboraBmmnmu razamu. Yacte 8. Onpenenenue
IPYIIIBI JBUTATEIIEH.

I'OCT 17.2.2.03-87. JIpuratenud aBTOMOOHILHBIE. METOABI CTCHIOBBIX

UCIBITAHUU.

PykoBomutensb ucnbiTanuid 8
A.1O. lllabaHOB
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Kadpenapa UCYuTC ®I'AOY BO «CIIGITY Iletpa Benukoro»

Paznen 1. CpaBHUTe/IbHOE HCCIEI0BAHUE MOIOIIIEH CIIOCOOHOCTH, N3MEHEHUS
napaMeTpoB MOIIHOCTH, IKOHOMHYHOCTH H TOKCUYHOCTH 0TPAGOTABIIMX
ra3os 0en3una AU-95-K5 ¢ npucaakoii Difron 6888U mpousBoacTsa
3aka3yuKa B CONOCTABJIEHUH ¢ 0a30BbIM O€H3MHOM Ha 0a3e MOTOPHBIX
CTEHI0BBIX UCTIBITAHUI»

1. eapb npoBeaeHusi padoThl

Llenpto HacTOsAIIEW pabOTHl SBWIOCH CPAaBHUTEIBHOE HCCIEAOBaHHUE
3¢ (deKTUBHOCTH M OocoOeHHOCTe paboThl BBICOKOOKTAHOBBIX ABTOMOOMIIBHBIX
OCH3MHOB, coJepKalux Moromlyro npucaaky Difron 6888U, mo cpaBHeHHiO ¢
6a3oBbIM OeH3uHOM AM-95.

[Tonyyennass uHOpManUsg MOXET OBITh HCHOJIB30BAHA B  IENAX
ONTUMHU3ALMY TEXHOJOTMH W3TOTOBIICHUS OCH3MHA, KOPPEKIMH COCTaBa
UCIIBITYEMbIX TPUCAIOK K OCH3MHY, a TaKKe B PEKIAMHBIX U WJUTFOCTPATHUBHBIX
HEJISIX TIPY TTOJITOTOBKE MyOIMKAINI pa3TUIHOTO XapaKTepa.

Hcnonb3oBanre JIETUPYIOMIMX M MOIOIIMX TPUCATOK K aBTOMOOMIBHBIM
OCH3MHAM SIBISIETCS. OJHMM U3 TIEPCIEKTUBHBIX HAMpPaBICHUN MOBBIIICHHUS
KayecTBa TOIUIMB, CHOCOOCTBYIOIIMM JOCTI)KEHHUIO HAWIyYIIUX I1apaMeTpoOB
TOTUTMBHOM SKOHOMHYHOCTH W CHIDKEHHUIO TOKCHYHOCTH OTPAaOOTAaBIIMX Ta30B
COBPEMEHHBIX BBICOKO(OPCHPOBAHHBIX aBTOMOOMJIBHBIX ABHraTenci [1,2,3].

OpHako, Kak TOKa3bIBAlOT MPOBEJIEHHBbIE WCIbITaHUusA, 3()PEKTUBHOCTD
paboThl MakeTa MOIOIIMX MPUCAJ0K 3aBUCUT OT cocTaBa 0Oa3oBoro Ocuszuua [3].
OTtBeTuTh Ha BOMpoc 00 3(PPEKTUBHOCTU MpeAJIaraeMoil MPUCAIKH MOTYT TOJIBKO
MOTOpPHBIE CTEHJOBBIC HCIBITAHUS Ha peanbHOM jsuraresne. [IpoBenenue 3Tux
UCIIBITAHUM U SIBJISTIOCH OCHOBHOM 1€JTbI0 HACTOSIIIEH pabOTHI.

PykoBomutensb ucneitanui  Q
A.1O. lllabaHOB



Kadpenapa UCYuTC ®I'AOY BO «CIIGITY Iletpa Benukoro»

2. MeToauKa CTEeHAOBBIX MCIILITAHUM

HcnpiTanus OSH3WHOB, CoJepkaniux Moromryro npucanky Difron 6888U
MOTOPHO-CTCHJIOBBIC,  JUIMTEeNbHBIC. [lo  corjacoBaHMi0 ¢ 3aKa3uduKOM,
WCIIBITAHUSIM TIOJJICKAIU JIBa 00pa3iia OCH3UMHOB:

- 06azoBbiit 6en3ud AM-95-K5 npoussoactsa [TAO «KUHE®y;
- Oemsun AUM-95-K5, conmepxamuii npucaaky Difron 6888U B
KoHIeHTparuu BBoga 500 ppm.

[ToaroToBka o0OpasioB OeH3WHA C MOIOIIMMH MPUCATKAMH MMPOU3BOIMIACH
HcnonaureneM 1o TexHoNoruu 3akazumka. OOpaszen mpucaau mepeiaaH s
UCIMBITAHUSI B YKHCTBIX METAINIMYECKUX  KaHUCTpax B KojudecTtBe 1 muTpa.
[Tactiopt kadecTBa 6a30Boro OeH3MHA MpUBEACH HUKE (puc. ).

MetouKa CTEHJIOBBIX MOTOPHBIX HUCHBITAHUN 0a3rpoBaHa Ha MOJOKEHUIX
Cranpapra  cepTUUKAIMOHHBIX  UCHBITaHUK ~ CHCTEMBI  J10OPOBOJIBHOM
cepTU(UKAIIUUA TOTUIMB, MOTOPHBIX Macell U TexHuueckux xkuakocreit CIIC I'CM-
FLM 007-2008 «beusnubpl aBTOMOOHIIBHBIE. METON OLIEHKH CKJIOHHOCTH K
00pa30BaHUIO OTJIOKEHHUI M MOIOIIEH cnocodHocTr OeH3uHoBY. Teker Ctanmapra
C TIOJIHBIM OIKMCAaHUEM METOJMKHU UCIIbITaHu# npuBeneH B [Ipunoxenun 3.

PykoBomutens ucneitanuii 10
A.1O. lllabaHOB
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Kadpenapa UCYuTC ®I'AOY BO «CIIGITY Iletpa Benukoro»

HcnpiTaHuss MPOBOAWINCH HA MOTOPHOM CTEHIE C HHKXEKTOPHBIM
nsurareireM BA3-21126.

JIBuratenb ObUT yCTaHOBJIEH Ha TOpMO3HOM creHne Thuna «MS-VSETINy,
000pyIOBAaHHOM HM3MEPHUTEIHHON aIapaTypoi, MO3BOJISIONICH KOHTPOJIUPOBATH
OCHOBHBIE MTapaMeTpbl padOTHI ABUTATEIS.

Puc.3. [lynbT ynpaBieHus CTeHAOM

B nmpoliecce UCHBITAHUN HCIOIB30BAIOCH CIIEAYIONICE H3MEPUTEIHLHOE
obopynoBaHue:

PyxoBoautens ucnbitanuii 13
A.IO. IlTaGanoB




Kadpenapa UCYuTC ®I'AOY BO «CIIGITY Iletpa Benukoro»

Cgenennsi 00 U3MepUTEIHLHOM 000PY/I0BAHUM:

FasoaﬂaﬂnsaTopm:
N3mepsembliil mapamerp Mopenb, Tun Junana3on Konuenrtpanus | [lorpemnocts,%
npubdopa WU3MEPECHUS MMOBEPOYHOT0
rasa

Konnenrparus NOX OIITOI'A3 500- | 0...5000 ppm | 1035 ppm +2,0
1, No19-4-04

Konnenrparus CO OIITOI'A3 500- | 0...5000 ppm | 2000 ppm +2,5
1, No19-4-04

Konnenrpanus CO, OIITOI'A3 500- | 0...20% 4.12% +2,5
1, No19-4-04

Konnenrparus O, OIITOI'A3 500- | 0...25% 20.8% +2.5
1, No19-4-04

Konnentpanus CH OIITOI'A3 500- | 0...10000 513 ppm +3,0
1, Ne19-4-04 ppm

Jlpyrue cpeacrBa u3MepeHM:

Nsmepsiemblil mapameTp, HanmenoBanme Mopens, Neo Jnamnazon ITorpemHocTs,
pPa3MepHOCTh cpencTBa M3MEPECHUI %
W3MEPEHHUS
OcHOBHbIE MOKA3aTeJN:
Yacrota Bpamienus, 00/MHH Taxomerp TM u 3]] 50-7000 +1,6
Kpyrsamuit moment, H m DnexTuyec- MS-Vsetin 0-500,0 +1,0
KU TOPMO3
Pacxox Bo3myxa, Kr/gac Pacxonomep PI'y-4 0-500,0 +1,0
MTrHOBEHHBII pacxon [ tuxnpobdep A-1 0.2...50.0 +0,5
TOIJINBA, KI/4ac -HBbI
AIEKTPOHHBIN
pacxooMep
CpeacTBa n3MepeHusi BCIOMOTaTeJIbHbBIX BeJTHYHH
Temneparypsr:
Xnagarenra, rpaa.C Tepmopesuct | llltatHbiit 0-150 +4.0
op npudop
JIBUTaTeNs!
Cwmazounoro macina, rpan.C Tepmonapa KCIT3-IT 0-150 +4,0
OtpaboTanHbIX Ta30B, rpag.C | Tepmomnapa KCII3-I1 50-800 +2,0
XA
TemnepaTypsl Ha TepmomeTtp I'OCT 2823- 0-50 +2,0
BcachIBaHUH, Tpaja.C 73
Tomnnuga, rpan.C TepmomeTtp IoCTt 5-50 +2,0
18481-81
JlaBneHue:
ATMochepHoe, MM.pT.CT bapometp M-98 300-800 +0,2
Ha BcacsiBanuu, 6ap Manowmetp MTU 0-2,5 +1,9
BuaxkHocTu:
Bo3nyxa Ha Brycke,% | Mcuxomerp | M-34 ] 0-100 | +1,0
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Kadpenapa UCYuTC ®I'AOY BO «CIIGITY Iletpa Benukoro»

JIONOJIHUTENBHBIM KOHTPOJIb MApPAMETPOB OCYIIECTBISICA C IOMOIIBIO
IITATHOW CHCTEMBl [JUAarHOCTUKHM W YIPABICHHS JABUTATEIIEM C BBIBOJIOM
uHbOpMaIIMU Ha KOMITBIOTED.

ITpu ucnbITaHUAX MCIOIB30BAIOCH CUHTETHYECKOE CMa304yHoe Macino SAE
5W-40 APl SM/CF.

3. Pe3yabTaThl HCHBITAHUI

MortopHble HchbITaHUS O00pa3LOB TOIUIMB MPOBOAWIMCH HAa CTEHAAX
HcneiTatensHoi nabopatopun kadeapsl «HXUHUPUHT CUIOBBIX YCTAaHOBOK U
TPAaHCHOPTHBIX CPEACTB» MHCTUTyTa 3HEPreTUKM M TPAHCIIOPTHBIX CHUCTEM
OI'AOY BO «Cankr-llerepOyprckuii nonurexuuyeckuid ynuepcuteT Ilerpa
Benukoro» (arrecratr akkpeautanmun POCC.RU.04X]1.01, neiictBurenen mo 31
nekadbpst 2016 roxa).

3.1 Pe3yabTaThl HCHbITaHUIT Moromield mpucaaku Difron 6888U

3.1.1 Pe3yabTaThbl MOTOPHOW CEPUM HA OLIEHKY «KMTHOBEHHOT0» 3¢ deKTa
padoThI NPUCAAKH

Jist oueHkn 3¢¢eKkTa MCHOIb30BaHUS OCH3WHA, COJEPHKAIIEr0 MOIOUIYIO
npucaaky Difron 6888U, momydaeMoro HemocpeICTBEHHO IIOCJIE Havajga ero
UCIOJIb30BaHUsl (T.H. «MTHOBEHHOro» 3(d@dexra), ObulM MpPOBEAEHHI MOTOPHBIE
CTEHJIOBbIE CPABHHUTEIbHBIE HCIBITAHUS MO CIEAyIoIIed mporpamme (cBepx
nporpaMMsbl ucrbiTanuid, npeanucanHor CTO CAC I'CM-FLM 07-2008):

- 3aIpaBKa JBUTATEIS UCTIBITYEMBIM 00Pa3I[OM TOILJINBA;

- IIyCK, IPOTpeB 10 padoueil TeMnepaTypbl, HapaboTKa Ha PUKCUPOBAHHOM
pexume 30 MUHYT;

- cHATHE 0a30BBIX XapaKTEPUCTHUK JIBUTATENs - JBYX HArpy304HBIX
xapakrepuctuk npu N=2000 o6/mun u N=3000 o6/MuH. V3MepsroOTCcss KpyTAIIUn
MOMEHT, YacTOTa BpaIIeHHs KOJEHYATOro Baja, MTHOBEHHBIA pacxoj TOILIUBA,
COJIep>)KaHUE TOKCHMUYECKUX KOMIIOHEHT B OTpabOTaBLIMX ra3ax (OKCHA U TUOKCHUJ
yriaepoga CO u CO,, okcuasl azora NO,, ocratounsie yrieBomopoasl CH),
MTHOBEHHBIM  COCTaB CMECH, COJAEp)KaHHE OCTaTOYHOIO  KHUCJIOpojga B
otpaboTaBmux razax O,, TeMmeparypa oTpaO0OTaBIIUX I'a30B;

PykoBomutensb ucneitanuii 15
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Kadpenapa UCYuTC ®I'AOY BO «CIIGITY Iletpa Benukoro»

- 00paboTKa pe3yIbTaTOB UCIIBITAHHUM, IPUBEJICHNUE PE3YIHTATOB N3MEPEHUH
K CTaHJIAPTHBIM YCJIOBHSIM, aHAJIA3 TIOJYYEHHBIX PE3YyIbTaTOB.

UcnpiTanus npoBoauiauck s 6a3zoBoro oOpasma TtoruBa AU-95-K5 u
oOpaslia KOMITO3UIIMOHHOTO TOIUIMBA, IMOJIYYEHHOTO W3 0a30BOr0 IyTeM
nobasiaeHuss mnpucaaku Difron 6888U B koHIEHTpalyu, PEKOMEHIOBAHHON
3aKa3unKOM.

Pe3ynbTaThl HCHOBITAaHUH CBEACHBI B TaON.1,2 W TPOMJUIFOCTPHPOBAHBI
rpaduxamu Ha puc. 4-11.

B tabaumax 31ech 1 ajaee UCTIOIb30BaHbI CIICAYIONNe 0003HAUCHHS

N —JacToTa BpalleHus] KOJICHYaTOro Bajia IBUTATEIIS;

Me -3¢ dheKkTUBHBIN KPYTAIIHI MOMEHT;

Ne- s pexTuBHAST MOLITHOCTH;

Gt — 9acoBoif pacxo]1 TOTUINBA,

ge — yIeIbHBIA pacxo/1 TOTUINBA;

ne — 3¢ PEeKTUBHBIN K.I1.1.;

o - ko3 puimeHT nu30bITKa BO3IyXa;

Tor — remneparypa OTpabOTaBIINX ra30B ABUTATEIIS;

CO — conepkaHue OKUCH YIJIepoJia B OTpabOTaBIINX ra3ax JABUTATEIS;
CO2— coneprkaHue IBYOKHCH yTiepo/ia B OTpabOTaBIINX ra3ax JBUTATEIs;
NOX — comepikaHre OKHCH a30Ta B OTPaOOTABIINX Tra3axX JBUTATEIS,

CH — copmepxanume OCTaTOYHBIX YIJIEBOJOPOJOB B OTpaOOTaBIIMX Ta3ax

JIBUTATES.

PykoBomutensb ucnbiTanui ] 6
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Harpy3ounas xapakrepuctuka, N=2000 06/mun

Cragus 1
baszosoe monnuso AM-95-K5
Ne Me, Ne, Gr, | gekr/| me o CO,% | CH, NO, |CO,% | Tor,
pexn HM kBT KI/4 kBT4 ppm ppm rpaa.C
Ma
1 2059 | 431 | 251 | 0581 | 0141 | 099 | 1565 | 166 1289 | 1369 | 355
2 4018 | 841 | 333 | 039 | 0207 | 0988 | 1,502 | 182 | 2077 | 14,02 | 392
3 60,26 | 1262 | 427 | 0338 | 0242 | 0982 | 1,276 | 197 | 2420 | 14,12 | 468
4 80,35 | 1683 | 514 | 0306 | 0268 | 0980 | 1,285 | 184 | 2380 | 1421 | 495
5 10546 | 2209 | 720 | 0326 | 0251 | 0885 | 4226 | 213 930 | 1264 | 539
bazosoe monnuso AU-95-K5 ¢ npenapamom Difron 6888U
Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO,,% Tor,
pexn HM kBT KI/4 kBT4 ppm ppm rpaa.C
ma
1 21,22 4,44 2,39 0,538 0,152 0,999 1,381 166 1256 13,93 368
2 4193 | 878 | 331 | 0377 | 0217 | 0991 | 1418 | 197 | 2043 | 1395 | 393
z 6164 | 1291 | 417 | 0323 | 0253 | 0986 | 1,367 | 196 | 2333 | 14,05 | 441
4 81,85 | 17,14 | 514 | 0300 | 0273 | 0984 | 1320 | 195 | 2354 | 1417 | 493
5 109,13 | 22,86 7,11 0,311 0,263 0,893 4,027 207 983 12,79 542

Tabn.1l. Harpysounsie xapaxrtepuctuku asuratens BA3-2112, n=2000 o6/muH.
Cranus 1.
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Harpy3ounas xapakrepuctuka, N=3000 06/mun

Cragus 1
baszosoe monnuso AM-95-K5
Ne Me, Ne, Gr, | gekr/| me o CO,% | CH, NO, |CO,% | Tor,
pexn HM kBT KI/4 kBT4 ppm ppm rpaa.C
Ma
1 2065 | 649 | 335 | 0516 | 0159 | 0990 | 0961 | 165 | 2017 | 1446 | 470
2 4231 | 1329 | 475 | 0358 | 0229 | 0990 | 0970 | 170 | 2841 | 14,41 | 487
3 60,95 19,15 6,11 0,319 0,256 0,994 0,820 176 3132 14,50 531
4 8059 | 2532 | 716 | 0283 | 0289 | 0997 | 0910 | 143 | 3026 | 1451 | 573
5 112,83 | 3545 | 1098 | 0,310 | 0264 | 0856 | 6282 | 197 855 | 11,46 | 593
bazosoe monnuso AU-95-K5 ¢ npenapamom Difron 6888U
Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO,,% Tor,
pexn HM kBT KI/4 kBT4 ppm ppm rpaa.C
ma
1 21,66 6,80 3,36 0,493 0,166 1,003 1,028 142 1977 14,33 465
2 4281 | 1345 | 467 | 0347 | 0235 | 0993 | 0921 | 155 | 2745 | 1444 | 484
z 6246 | 1962 | 611 | 0312 | 0263 | 0999 | 0,771 | 150 | 3048 | 1452 | 528
4 83,61 26,27 7,25 0,276 0,293 0,993 0,912 146 3031 14,56 580
5 114,84 | 3608 | 1142 | 0317 | 0258 | 0834 | 6281 | 167 510 | 11,56 | 598

Tabn.2. Harpysounsie xapaxrtepuctuku asuratens BA3-2112, n=3000 o6/muH.

Cranus 1.

PykoBomutensb ucnbitanui 18
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Puc.4. VI3MeHeHue yIeabpHOro pacxoja TOIJIMBa IIPU padoTe IBUraTess Mo
Harpy304Hoi xapakrepuctuke, 2000 06/MuH, 6a30BbIi O€H3UH 1 OEH3UH C
npucaakor Difron 6888U (0,05%)
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Puc.5. N3meHeHue yaeapHOro pacxo/ia TOIiMBa Npu paboTe ABUTATENS 110
Harpy3o04Hoi xapakrepuctuke, N=3000 06/MuH, 6a30BbIi OEH3UH U OEH3UH C
npucaakoi Difron 6888U (0,05%)
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Puc.6. M3menenue 3pPpexTHBHOTO K.1.J. MPHU paboTe ABUTATENS 110 HATPY30UHOU
xapakrepuctrke, N=2000 06/MuH, 0a30BbIi OEH3UH U OEH3UH C TPHUCAIKON
Difron 6888U (0,05%)

0,30

=
[
(3]

—

= At

V4

0,20

//

SpexTrrHpE KIIT

0,15

e - (3232 OEET O EHAHE
— - ¢ OpHCagE0E Difron 655317

20

40

B0 a0

KpyTanpni moMeHT, Hm

100

Puc.7. N3menenue 3p(heKTUBHOTO K.II.J. TpU pabOTe ABUTATENS 110 HArPY30UHOU
xapakrepuctrke, N=3000 06/MuH, 0a30BbIA OEH3UH U OEH3UH C MPUCAJIKOU
Difron 6888U (0,05%)
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Puc.8. M3mMenenue comepxaHus OCTaTOUHBIX yrieBogopoaoB CH B
0TpaboTaBIIMX Ta3aX ABUTATENs [0 HArPy304HOH Xapakrepuctuke, N=2000
00/MuH, 0a30BbIH OcH3MH 1 OcH3uH ¢ mpucaakoi Difron 6888U (0,05%)
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Puc.9. M3menenue comepxaHus 0OCTaTOYHBIX yriieBogopo1oB CH B
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00/mMuH, 6a30BbIi OcH3MH 1 OeH3uH ¢ npucaakoi Difron 6888U (0,05%)
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Puc.10. N3smenenwne conepxkanus okcuaoB azota NOX B oTpaboTaBIINX ra3ax

JBUTATEIIS 110 HArpy304HOU xapakrepuctrke, N=2000 06/muH, 0a30BbIii OEH3UH U
oemsun ¢ npucazakoi Difron 6888U (0,05%)
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Puc.11. U3smenenue conepkanus okcuaoB azota NOX B oTpaboTaBIIUX ra3zax
JIBUTATEJIS 110 Harpy304Hou xapaktepuctuke, N=2000 06/MuH, 0a30BbIi OCH3UH U
oernsun ¢ mpucazakoi Difron 6888U (0,05%)
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Jna ananuza noiy4yaembix 3((eKToB ObuUIM BBEACHBI MPOMEKYTOUHBIE
0aJuIbl MOILITHOCTH, SKOHOMUYHOCTH, 3()(PEKTUBHOTO K.I1.J[., TOKCUYHOCTH OTIEIIBHO
no komnoHeHtaM CO, CH, NOy, paccuntbiBaeMble KaK yCPEIHEHHBIE MPOLICHTHI
OTKJIOHEHMsI MapaMEeTPOB JBUTATENS, MOJIYUYEHHBIX MpU pabOoTe HA HCIBITYEMOM
Ooensune c¢ mpucankoir Difron 6888U, otHOCHTENRHO 0a30BOrO0 OCH3MHA.
Ycpennenue npoBoautcs o 16 pexxumam Harpy304HbIX M BHEIIHEH CKOPOCTHOU
XapaKTePUCTHK, MOTYYCHHBIX HMHTEPHOJSAINEH SKCIEPUMEHTAIBHBIX JAHHBIX C
IpUBeICeHNEM K (PUKCUPOBAaHHBIM TOUKAaM Harpy3Ky Ha JBUTaTElNb.

Pe3ynbrathl pacdyera mokasaresieil KauecTBa, 3aMEPEHHBIX U PACCUYMTAHHBIX
10 UTOTaM UCHBITAaHUM, CBEACHBI B Ta0M. 3.

No Bun Oensuna Mour- Pacxon CO CH NO
HOCTb TOILIMBA
1 C npucamKoit +3,0 -6.50 -3.06 568 3.97
Difron 68388U

Tabi.3. YcpeaHeHHbIe 3a LUK UCIBITAHUNA PE3YJIBTATHI IO H3MEHEHHUIO

napaMeTpoB padboTsl aqurarenss BA3-2112 na 6eH3uHax ¢ MOOIIEH TPUCATKON
Difron 6888U

[IBeTamu 31€Ch U J1alie€ BBIAEIEHO: «3E€JEHBIN - YIIYUIICHUE, KCUHU - B
MpeJiesIax MOrpeUIHOCTH, «KPACHBIN - YXYIIICHUE.

Taxum oOpa3om, o UTOraM KpaTKOBPEMEHHBIX MCIBITAHUHN JBUraTels MPH
pabote Ha Oen3uHe ¢ mpucaakoi Difron 6888U Obut0 3admkcupoBaHO MOBHIICHUE
TOIUIMBHOM 3KOHOMMYHOCTHU JBuratens Ha 4,0%, pocT MomHocTH Ha 2,3%, mnpu
COXpaHEHUH TOKCMYHOCTU OTpabOTaBIIMX Ta30B IO CPaBHEHUIO C padoOTOM

JBUTATEIsI Ha 0a30BOM OCH3HMHE B IIpejieiaxX MOrPEITHOCTH H3MEPESHHM.

3.1.2 Pe3yabTarThl HCOBITAHWIT HAa  HM3MEHEHHE CKJIOHHOCTH K
00pa30BaHMIO OTJIOKEHHMH, MOIOIIEH CMOCOOHOCTH M MoKAa3aTejei

JABUTATEJISA

HcnbiTanuss MPOBOAWIMCH B TOJTHOM COOTBETCTBHM C  METOIUKOM,
npeanucanaor CTO CIC I'CM-FLM 07-2008. Pe3ynbraThl 3aMepoB MoKa3aTese
JBUTATENISI HA Pa3HBIX CTAAUSIX HCIBITAHUN (ITOCIE 3TAJOHHOTO 3arps3HEHUS,
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nocie 10 motouacoB I/ICHBITaHI/II\/'I, I1I0 OKOHYaHHH HCHBITaHHfI) CBCJICHBI B Tab1.

4...5 1 IpoMILTIOCTpUPOBaHbI rpadukamu Ha puc. 12...17.

Harpy3ounas xapakrepuctuka, N=2000 06/Mun
Cragus 2

baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 6888U (nauano yuxkia

UCNLIMAHUIL)
Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO,,% Tor,
pesxu HM kBT KI/4 kBT4 ppm ppm rpan.C
Ma
1 19,65 4,12 2,29 0,558 0,147 1,011 1,062 135 1289 14,20 360
2 40,81 8,55 342 0,400 0,205 0,998 1,332 163 2162 13,98 421
3 60,97 12,77 4,27 0,334 0,245 0,992 1,233 166 2563 14,22 461

baszosoe monnuso AU-95-K5 ¢ npenapamom Difron 6888U (npomescymounas

cmaous, uyepes 10 momouacos)

Ne Me, Ne, Gr, ge, kr/ ne o CO,% CH, NO, CO,,% Tor,
pexu HM kBT KI/4 kBT4 ppm ppm rpaa.C
Ma
1 19,15 4,01 2,19 0,547 0,150 1,001 1,024 141 1175 14,26 358
2 40,31 8,44 3,27 0,388 0,211 1,000 1,250 169 2114 14,06 418
3 61,47 12,88 4,18 0,325 0,252 0,994 1,196 174 2483 14,29 463

bazoeoe monmuso AHU-95-KS5 ¢ npenapamom Difron 6888U (umocosas cmaous

UCnbIMaHuli)
Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO,,% Tor,
pexn HM kBT Kr/q kBTu ppm ppm rpan.C
Ma
1 20,16 4,22 2,16 0,511 0,160 1,010 1,036 145 1281 14,17 360
2 40,31 8,44 3,10 0,367 0,223 0,994 1,332 169 2110 13,94 423
3 61,47 12,88 4,12 0,320 0,256 0,992 1,235 171 2610 14,19 456

Tabn. 4. Harpy3zounsie xapaktepuctuku asuratens BA3-2112, n=2000 o6/muH.
Cranus 2.
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Harpy3ounas xapakrepuctuka, N=3000 06/mun
Crangus 2

baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 6888U (nauano yuxkia

UcCnvimaHuii)
Ne Me, Ne, Gr, ge, kr/ ne o CO,% CH, NO, CO,,% Tor,
pexu HM KBT KI/4 KBT4 ppm ppm rpaa.C
Ma
1 21,16 6,65 3,46 0,520 0,157 0,997 0,915 123 1999 14,46 455
2 40,31 12,66 4,60 0,363 0,225 0,995 0,952 133 2759 14,41 484
3 60,47 19,00 5,89 0,310 0,264 0,995 0,839 135 3010 14,53 534

baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 6888U (npomescymounas

cmaous, yepes 10 momouacos)

Ne Me, Ne, Gr, ge, kr/ ne o CO,% CH, NO, CO,,% Tor,
pexu HM kBT KI/94 kBT4 ppm ppm rpan.C
Ma
1 20,16 6,23 3,25 0,513 0,160 0,999 0,887 129 1940 14,52 455
2 40,31 12,66 4,50 0,355 0,230 0,997 0,910 140 2723 14,46 487
3 60,97 19,15 574 0,300 0,273 0,996 0,827 142 2950 14,54 540

baszosoe monmuso AU-95-K5 ¢ npenapamom Difron 6888U (umocosas cmaous

UCnvImaHuli)
Ne Me, Ne, Gr, ge, xr/ ne o CO,% CH, NO, CO,,% Tor,
pexn HM kBT KI/4 kBTu4 ppm ppm rpaa.C
Ma
1 20,28 6,37 3,18 0,499 0,164 0,999 0,805 127 1891 14,56 451
2 41,58 13,06 4,44 0,340 0,241 0,996 0,977 138 2870 14,46 480
3 61,86 19,43 5,81 0,299 0,274 0,996 0,805 141 3125 14,59 536

Tabn. 5. Harpy3ounsie xapaktepuctuxu asurarens BA3-2112, n=3000 o6/muH.
Cranus 2.
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OeH3uHa ¢ Morotel npucaakoi Difron 6888U
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Puc.13. M3meneHue yaenpHOTO pacxo/ia TOIJIMBA MPU padOTe ABUTATENS 110
Harpy3049Hoi xapakrepuctuke, 3000 06/MuH, pa3nMuHbIE CTAAUHA UCTIHITAHUN
OeH3uHa ¢ Mororei mpucaakoi Difron 6888U
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Puc.14. N3zmenenue s3¢gppextuBroro KII/[ npu padbore aBuraresns no Harpy304Hou
xapakrepuctuke, N=2000 06/MuH, pa3InyHbIe CTA NN UCTILITAHUI OCH3UHA C
mororeit npucaakoit Difron 6888U
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KpyTamnni MoMeHT, Hum

Puc.15. Usmenenue rs¢pdextuBnoro KIIJ[ mpu pabote nBuraresns mo Harpy304Hoiu
xapakrepuctuke, N=3000 06/MuH, pa3IuyHbIe CTAIUN UCTILITAHUI OCH3UHA C
Morolei npucaakoi Difron 6888U
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Puc.16. M3meHeHune coaepkaHusi OCTaTOYHBIX yriaeBoaopoaoB CH B
O0TpabOTaBIIMX razax Mpu pabOTe JBUTATEIISI IO HATPY30YHOM XapaKTEPUCTHUKE,
N=2000 06/MHH, pa3IUYHbIC CTAIUU UCTILITAHUIN OCH3MHA C MOIOIIEH MPUCATKOM

Difron 6888U
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Puc.17. W3meHeHune coaepkaHusi OCTaTOYHBIX yrieBoaopoaoB CH B
O0TpaboTaBIIMX Ta3ax MpHU pabOTe ABUTATENS MO HATPY30UYHON XapaKTepUCTUKE,
N=3000 06/MuH, pa3TUYHbIC CTAUU UCTIBITAHUIA O€H3WHA C MOIOIIEH TTPUCATKOM

Difron 6888U
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3.1.3 AHaan3 AMHAMUKH HM3MEHEHHUSI MapaMeTpoB PadoThl JABUraTesi
MpH AJUTEIbHOI padoTe Ha Oen3mHax AMU-95 ¢ mpucaakoii Difron
6888U

B mporecce paGoThl nBHUTATENss Ha UCHBITYEMOM OCH3MHE TEPUOIHYECKU
CHUMAJIMCh TIOKa3aTeau Ha (UKCHpOBaHHOM pekume padotsl (N=2000 o6/muH,
Me=30 Hm) uepe3 3agaHHbIC HHTEPBAIBl BPEMEHH. OJTH JTaHHBIC XapaKTEPU3YIOT
IMHaMUKYy pabotel OeHsmHa c¢ mpucankoit Difron 6888U.  Ilomyuennsie
pe3yJbTaThl CBEICHBI B Ta0JI. 6 M IPOUILITIOCTPUPOBAHBI Ha puc. 18...19.

[TapameTp MoTtouachbl
1 5 10 15 20
V IenbHBIN Pacxo/ TOIUINBA, 0,436 0,432 0,427 0,422 0,418
Kr/kBtu
Conepxanne CH B 148 160 161 155 150
0TpaboOTaBIINX razax, ppM

Tab6:. 6. JlunaMuka U3MEHEHHS YJIeTbHOI0 pacxoja TOIUIMBA U COICPIKaHMS
ocTaTouHbIX yriaeBojopoaoB CH neurarens BA3-2112 B npoiiecce paboThl Ha
OeH3uHe ¢ Mororie mpucaakoi Difron 6888U. KonTpounbHhelit pesxum N=2000

006/muH, Me = 30 HMm

0,450

w0445
% ;
# padn
=
g 0,435 Jo
g 0
E | \.
A 0430 .
E[ _ \.
S na \‘\
2 | .\\
2 0420 ~—_
% |
0415
0,410

5 10 15 20
Hﬂ])}'l G0TKa JBHIATENA, MOTOMACOR

Puc. 18. /lunamuka u3MeHEHUs YISIBHOTO PAcXo0/1a TOIIMBA Ha KOHTPOJIHLHOM
pexume (N=2000 o6/muH, Me=30 HM) npu niutenbHON paboTe ABUTATENS Ha
OeH3uHe ¢ Mororei mpucaakoi Difron 6888U
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165

N

160 ]

1535

Cogepxarie CH B OT, ppM

1580 /

145 T T T T
5 10 5 20

Hapa G0TKa JBHIATeNd, MOTOYACOR

Puc. 19. Jlunamuka n3MeHEHUS COIEpKaHUS OCTATOYHBIX yriieBoaopoaoB CH B
0TpalbOTaBIIKX razax Ha KOHTpoJbHOM pexkume (N=2000 06/mMun, Me=30 Hwm) npu
JUTATEIbHON paboTe ABUTATENS Ha OcH3MHE ¢ Motomei mpucaakoi Difron 6888U

AHanu3 TOJMYYEHHBIX pE3yJlbTaTOB CBUIECTEIBCTBYIOT O CIEAYIOIIEM.
Hcnpitanus 6a3oBoro Oensmaa AN-95-K5 He BBIABHI CYIIECTBEHHON IWHAMUKU
VU3MEHEHUS TEXHUKO-3KOHOMUYECKHMX U SKOJIOTHYECKUX MOKa3aTeNel ABUraTelrs 3a
BCE BpeMs JUIMTENbHbIX HcnbiTaHuid. KosnebaHus 3aMepsieMbIX MapameTpoB
pacxoia TOIUIMBA U TOKCHMYHOCTH OTpabOTaBUIMX TIa30B JIeKaT B Ipenaenax
NOTpeIHOCTH u3MepeHus. OYeBUIHO, 3TO TOBOPUT O MaJIOM CKJIOHHOCTH K
OTJIOKEHUSIM 0a30BOro OEH3MHA, YTO CBUAECTEIBCTBYET O JOCTATOYHO BBHICOKOM HX
KauecTBe.

IIpu murenbHOM pabore aBurarens Ha Ocen3uHe AM-95-K5, comeprkamm
npucanky Difron 6888U, naGiromaercs onpeselieHHas TCHACHIUS K CHIKCHHUIO
pacxoja tornBa u yBenuueHuto dddexrunoro KIIJ[ nuratens. Ilpu stom sta
TEHJEHIMsI MPOSBISETCA Cpa3y Mocie Hadajga padOThl MPHUCAIKU, YTO SIBIIAETCA
HEXapaKTEepHbIM JJIsi TUIMMYHOM KapTUHBI pabOThl MOIOIMIKX Mpucaaok. OObIYHO,
MOCJIe ATAJIOHHOTO 3arps3HEHus, cpaszy Mocje BBOJAA NPHUCAIKH, HaOIOAaeTcCs
ONpENeNeHHON  yXy[IUIeHHEe IapaMeTpoB  JBHUraTels, 4YTO  OOBSICHSETCS
MOBBIIICHHBIM COJIEpP’)KaHUEeM 3arpsi3HeHHi B OeH3uHe. B paccmarpuBaemom
cllydae Mofo0HOe HayalbHOE YXYAILIEHUE MOoKa3zareie oTcyTcTByeT. Bo3aMokHO,
ATO ABJISETCS CIEACTBUEM HCIIOJIb30BAHUSA B COCTaBE NPHUCAIKH HEKOTO
aKTUBAaTOpa FOPEHMS.
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Hanuune moromiero 3¢g¢ekra BhISBISET IMHAMUKA U3MEHEHUS COJEPIKaHUS
octato4HbIX yrieBogoponaoB CH B orpaboraBmmx ra3ax. Ha HauampHOM dTame
paboThl mpucagkd HaONomaeTcs CYIIEeCTBEHHBIA pocT coaepxkanus CH B
OTpabOTaBIIMX Tra3zax, M0 Mepe YBEIWUYCHUS BPEMEHH HapaOOTKH IBUTATENS Ha
OCH3MHE C MOIOIIEH MPUCATKON TOKCUYHOCTh OTpPA0OTaBIIMX Ta30B IO
komrioHeHTe CH cHmkaeTcs. DTo — CBHIETEIBCTBO Pa3BUTHUS MOIOIIETO d(dekra.
Opnako, mo wucredenun 20 wMoTo4yacoB wucHbITaHuld ypoBeHb CH numb
MPAKTUYECKUA JTOCTUT HAYAIBLHOTO, 3aMEPEHHOTO MOCJE ATAJTOHHOTO 3arps3HEHUSI.
DT0  O3Ha4aer, 4YTo A  JOCTWKEHUS  CTa0WiIM3alud  apameTpoB,
XapaKTEPHU3YIOIIEH OKOHYAHWE OTMBIBKH JBUTATENsI, TpeOyeTcs: OoJbiliee BpeMs
WM cpaboTKa OOJBIIETr0 KOJIMYECTBa TOIUIMBA, COJEPIKAIIETO MOIOILYIO TPUCAIKY.

Bce 310 03Haugaer, uTo peanbHas 3QHEKTUBHOCTH UCIIOJIB30BAHUS MPUCATKH
Difron 6888U Oymer 3aBHCETh OT HMCXOJHOTO COCTOSHHS ABHrateis. bombmimx
OTHOCUTEJIBHBIX 3(PGEKTOB CIeAyeT OXHUAATh JJisl JABUTaTeled ¢ OOJbIIMMU
HapabOTKaMM, OKCIUIyaTUPYIOIIMUICS B  YCJIOBHUSX TOPOJCKOTO IIMKJIAa B
MeETanoJiicax, Mpy JUIUTEILHON paboTe B YCIOBUAX TOPOJACKHUX 3aTOPOB.

3.1.4 Ouenka odomero 3¢ dexra padorsl ABUraTeN s HA OeH3nnax AU-95 ¢
npucaakoii Difron 6888U

PesynbpTaThl pacdera yCpeaHEHHBIX MMOKA3aTEICH ABUTATEIS, ONPEACIICHHBIX
Ha Pa3HBIX CTAAMSIX UCIBITAaHUH, cBeleHbl B Ta0u. 7. [lokazaTenu paccyuTaHbl 1O
METOJMKE, ONHMCAHHOW BBINIC, C WCIOJIB30BAHUEM JIAHHBIX HWHTEPIIOISAIIUN
3aMEPEHHBIX IKCIIEPUMEHTAIIbHBIX JIAHHBIX.

Takum 00pa3om, 1Mo UTOTAM JITTUTSIIBHBIX UCTIBITAHUN JIBUTATENS TIPA padboTe
Ha OensumHe c mnpucaakoi Difron 6888U 6biio 3aduKCHPOBAHO TMOBBINICHHE
TOTUTMBHOW SKOHOMUYHOCTH JBUTATeNsI B cpeaHeM Ha 6 % 0e3 3aMeTHOro
W3MEHEHHS] TOKCUYHOCTH OTPa0OTABIINX ra30B.

[Tpu 5TOM M3 MOMYYEHHBIX JaHHBIX BHJIHO, YTO TOJHAS BeauunHA 3(dekTa
JIOCTHTaeTCs HE cpasy, a M0 Mepe AIUTeIbHOW HapabOTKU JBUTATENs Ha
ucreiTyeMoM OeH3uHe. BeposrtHo, s¢dexkTuBHOCT, paboThl OeH3uHA Oyner
3aBUCETh OT HAYAJIBHOTO TEXHUYECKOTO COCTOSIHHS, CTENEHU 3arps3HEHHOCTU
JIBUTATESI M KOJIMYECTBA CPAOOTAHHOTO TOILIMBA, COICPIKAIICTO TPHUCAJIKY.
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Cpennue 3a UK UCTIBITAHUN 3 PEKTHI
Ortan
- ITo pacxony | Ilo addexrus- ITo ITo
TOIIJINBA, HOMY KIIJ COJACPIKAaHUIO COACPIKAHUTIO
Kr/kBT4 OCTaTOYHBIX OKHCJIOB
YTJIEBOIOPO- asora, ppM
JI0B, ppM
Hauano Cpexnee 10 6a30BoMy 0,449 0,192 139 2118
TOIUIMBY
Yepes 10 Cpennee 0,436 0,198 146 2063
MOTOYAcoB
Usmenenue, % -2,76 +3,02 +4,9 -2,59
Yepes 20 Cpennee 0,421 0,203 145 2112
MOTOYacoB
Wzmenenue, % -6,05 6,03 +4.56 -0,28

Tabun. 7. Cpennue oTHOCUTENbHBIE 3PP EKTHI, MOTYyYEHHBIE MPU JUTUTEIIbHBIX

ucneiTanusx aeuratens BA3-2112 npu pabote Ha OeH3UHE ¢ MOIOIIEH TPUCATKOM
Difron 6888U

Kak oTmeuanoch Bblllle, UCCIAEAOBAHUE AMHAMUKUA U3MEHEHUS MapaMeTpPOB
JIBUTATEJIsI B TEUEHUM MPOBEJACHHOTO IMKJIA MCIBITAHUN HE BBISBIISIET WX MOJHOU
cTabuiIn3aly, 4TO0 TOBOPUT O TOM, YTO JUIsl BBISIBIIEHUs MOJHOTO 3ddexTa
TpedyeTcst 6oJiee NTUTEIbHBIN UK UCTIBITAHUHN, YEM MTPEANUCAH UCTIOIb30BAHHON

METOJIMKON UCHBITAaHUN.

3.1.5 ConocraBjieHue pe3yJbTATOB BeCOBOI0 AaHAJIM3a KOHTPOJIbHBIX
3JIEMEHTOB /IJIi OLEHKM CKJOHHOCTH OEH3MHOB ¢ MNPHUCATAKOM
Difron 6888U k o0pa3oBaHuio 0TJIOKEHHH

B kauectBe KOHTPOJBHBIX BECOBBIX JJEMEHTOB B  MCIHBITAHUAX
HCIOJIb30BAIMCh HHXKEKTOPA, CBEUN 3aKUTAHUS, BITyCKHbBIE U BBIITYCKHBIE KJIallaHA.
Macca oTJI0)KeHUI Ha HUX ONPEeIsIach NyTEM B3BEIIMBAHUS HA aHATTUTUYECKHUX
Becax ¢ ToyHOCThIO 110 0.001 r.

B xaxxgoMm ucnbeITaHUM AETAIM B3BEIIMBAIMCH JiBa pasa. [lepBwit pa3 — no

Hayaja UCMIBbITAHUH, ISl ONPEICIICHUS] Ha4YaJIbHOW MacChl JeTanied. Btopoit pa3z —
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1oCji€ OKOHYaHMs IOJHOTO IMKJIa MCIBITAHUW COOTBETCTBYIOLIET0 OEH3MHA.
JlaHHBIE Ka)XJ0ro B3BEIIMBAHUS YCPEIHSJIMCh IO KaXKIbIM BCEM YETBIPEM
JETAISIM.

Pe3ynbrathl B3BemnBaHus cBeACHHI B Ta0. §8...11.

BnyckHble KianaHsbl
Howmep Macca peranu, N3menenue N3 Hux:
JeTaIN Hauano OkoHuaHue MaccChbl Ha tapenke, | Ha ranrenu u
UCTIBITAHU I HCIBITAHUN | 3arpsi3HEHUH, MT CTEP>KHE, MT
1 44,569 44,551 1\:{; -11 -7
2 44,450 44,431 -19 -10 9
3 44,781 44,761 -20 -12 -8
4 44,564 44,550 -14 -7 -7
5 44,780 44,462 -18 -10 -8
6 44,089 44,070 -19 -13 -6
7 44,388 44,376 -12 -7 -5
8 44,226 44,206 -20 -12 -8
Cpennee -17,50 -10,25 -7,25

Ta6:1.8. 3MeHeHne Macchl OTIIOKEHNI Ha BITYCKHBIX KJIallaHaX 3a ITUKJII
ucnplTanuii neuratens BA3-2112, paborarorero Ha O€H31MHE ¢ MOIOIICH
npucaakoii Difron 6888U

BbinyckHbIe KiIaNaHbI
Howmep Macca neranm, r N3menenue N3 Hux:
JETaIN Hauamno OkoHuaHue MaccChl Ha rapenke, | Ha ranrenu u
WCTIBITAaHUI WCIIBITAHUN | 3arps3HEHUN, MI CTEpKHE, MT
1 41,632 41,620 I\E -6 -6
2 41,658 41,648 -10 -4 -6
3 41,109 41,101 -8 -3 -5
4 41,477 41,471 -6 -4 -2
5 41,282 41,271 -11 -6 -5
6 41,659 41,650 -9 -5 -4
7 41,472 41,462 -10 -4 -6
8 41,990 41,981 -9 -3 -6
Cpennee -9,375 -4,375 -5,000

Ta611.9. U3MeHeHne Macchl OTI0KEHUI Ha BBIITYCKHBIX KJIaMaHax 3a HUKII
ucneiTanuil apurarens BA3-2112, paboraromiero Ha O€H3UHE C MOOIIEH
npucaakoi Difron 6888U
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CeBeun 3a;KNTaHUA
Howmep Macca geranu, T 3menenne maccel
Jeranu Hauano ucnsrranuit OxoHuaHue 3arpsAA3HEHUN, MI
HUCIIBLITAaHUH
1 41,588 41,560 -28
2 41,265 41,244 -21
3 41,287 41,265 -22
4 41,580 41,561 -19
Cpennee -22,50

Ta6m.10. 3MeHeHnne Macchl OTJIOKEHHI Ha CBeUaX 3aKUTaHU 3a [IUKII
ucnplTanuii neuratens BA3-2112, paboraroriero Ha O€H31MHE ¢ MOIOIIICH
npucaakoit Difron 6888U

NuxeKkTopsbI
Howmep Macca geranu, r 3menenne macchbl
Jeranu Hauano ncnertanuit OxoHuaHue 3arpsAA3HEHUM, MI'
HUCITBITAHUN
1 87,669 87,666 -3
2 88,180 88,178 -2
3 87,742 87,740 -2
4 87,463 87,463 0
Cpennee -1,75

Tabn.11. U3MeHeHue Macchl OTJIOKEHUN HAa MHKEKTOPAX 32 LUKII UCTIBITAHUN
neurarenss BA3-2112, paboTaroriero Ha O¢eH3uHE ¢ MOroIIeH nmpucaakon Difron
6888U

Pe3ynpTaThl TaHHOTO ()parMeHTa MCCIICOBAHMS TOJTBEPIKIAIOT CHUKCHHUE
CKJIOHHOCTH K OOpa30BaHUIO OTJOXKEHMA NpH paboTe OEH3WHOB C MPHUCAIKOU
Difron 6888U u nanmume motorero ¢ dexra uenpiryeMoro oexsuna. @oroordet
1o pe3yiabTaTaM UCHbITaHWKA OcH3MHA ¢ Moromed npucaakord Difron 6888U
npuseieH B [Ipunoxennn 1.

3.1.6 BsiBoabI MO pa3aeny padoTbl

[To pesynbTaTaM MPOBEACHHOTO pasaeiia HCCICAOBAaHUS  (UCIIBITAHHS
mororiei mpucaaku Difron 6888U) MoxkHO cienaTh CleayIoNue BbIBOIbL:
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1. [IpoBeneHHBIM HCCIETOBaHUEM ObLTAa MOATBEPKIEHA A (HEKTUBHOCTH
npuMmenenus npucaaku Difron 6888U k Oensuny AM-95-K5. Ha GensunoBoM
BBICOKOOOOPOTHOM JIBUTATENIE TI0 CPABHEHHIO C pabOTON Ha 0a30BOM OCH3WHE 10
UTOTY JUTUTEIHHBIX HCIIBITAHUN OBIJIO TIOTYyUYEHO:

- yBEIMYEHHE MOIIHOCTH mpu pabote Ha Oenszune AUN-95 no 3% (mo
pe3ynbTaTaM MepBOi CTa U HCTIBITAHUA HAa «MTHOBEHHBIN 3 (DEKT);
- CHIDKEHHE pacxoja TOIUIMBa MpHu padoTe Ha OeH3MHaX B cpeaHeM a0 6,5%

110 CPAaBHEHHIO C HAYAJTBHBIM COCTOSHUEM JIBUTATEIIS, TPOIICIINM CTaIHIO

ATAJIOHHOTO 3arpsI3HCHHS,

- CYIIECTBEHHOTO HW3MEHEHUS TOKCHYHOCTH OTPabOTAaBIIUX Ta30M IIO
WUTOTaM 2-THYaCcOBOTO ITMKJIA UCIIBITAHUI OTMEUEHO HE OBLIO.

2. beuio 3adukcupoBaHo Hapactanue 3ddexra paboThl OeH3UHA,
cogepxamiero npucaaky Difron 6888U mno wmepe yBenuueHuss — HapaOOTKH
nsurarens Ha HeM. O4YeBHIIHO, 3TO SBJSETCS CIEACTBHEM YMEHBIICHHS CTETICHU
3arpsi3HEHHOCTH pabouMX MOBEPXHOCTEH KaMephbl CropaHusi, 4YTO B LEJIOM
MOJITBEPXKIAETCS JAaHHBIMA BECOBOTO aHAlW3a KOHTPOJIBHBIX DJJIEMEHTOB U
BU3YyallbHBIM aHAJU30M CTEMEHU 3arps3HEHHOCTH TOBEPXHOCTEHM JIBUTaTels,
MIPOBEJICHHBIM Ha Pa3HbBIX CTAAMIX UCTIBITAHUH.
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Pa3nen 2. CpaBHUTeILHOE HCCIIEI0BAHNE MOIOIIIEl CIOCOOHOCTH, U3MEHEH U
napaMeTpoB MOIIHOCTH, IKOHOMHUYHOCTH U TOKCMYHOCTH OTPadOTaABIIMX
ra3oB oen3nna AU-95-K5 ¢ npucaakoii Difron 6892 npousBoacrea
3aka3uuka B CONOCTABJICHUN ¢ 0230BbIM 0CH3MHOM HA 0a3e MOTOPHBIX
CTEHJO0BBIX UCIIBITAHUII»

1.Ies» npoBeaeHus padoThI

Ilenpto HacTOsAmEW pabOTHl SBWJIOCH CPAaBHHUTEIBHOE HCCIEIOBAHHE
3 PEKTUBHOCTH U OCOOEHHOCTEH pPadOThl BBICOKOOKTAHOBBIX aBTOMOOMIIBHBIX
oensunoB AN-95-K5, coxepxkammx wmormyo mnpucanky Difron 6892, mo
CpPaBHEHUIO ¢ 0a30BBIM OCH3UHOM.

[Tomyyennass wuHpOpMaIs MOXET OBITh HWCIOJAB30BaHA B IENAX
ONTUMM3ALMA TEXHOJIOTMM M3rOTOBJIEHUsS O€H3MHAa, KOPPEKIIMH COCTaBa
UCITBITYEMBIX TIPUCATOK K OCH3MHY, a TaKKe B PEKJIAMHBIX W WJUTFOCTPATHBHBIX
HEJsX NMPHU OATOTOBKE MyOIUKAIMKA Pa3IMYHOTO XapakTepa.

Vcrionp30BaHre JICTUPYIOMIMX M MOIOIMIUX TMPUCATOK K aBTOMOOMIHHBIM
OeH3WHaAM SIBIISIETCA OJHMM U3 TEPCIEKTUBHBIX HAMPABICHUM ITOBBIIICHHUS
KauyecTBa TOIUIMB, CIOCOOCTBYIOIIMM JOCTIDKEHUIO HAWIYYIIAX TapaMeTpOB
TOTUTMBHOM SKOHOMHUYHOCTH M CHIKEHHUIO TOKCHYHOCTH OTpPabOTaBIIMX Ta30B
COBPEMEHHBIX BBICOKO(OPCHPOBAHHBIX aBTOMOOMIIBHBIX ABHraTeneii [1,2,3].

OpnHako, Kak TOKa3bIBAIOT TIPOBEJIEHHBIE WCHBITaHUS, S()PPEKTUBHOCTD
paboThI TakeTa MOFOIIMX MPHCATOK 3aBHCHUT OT cocTaBa 0a3oBoro OcH3uHa [3].
OTtBeTuTh Ha BOMPOC 00 3(PPEKTUBHOCTH TPEAJIaraeMoil MPUCAIKH MOTYT TOJBKO
MOTOpHBIC CTCHJIOBBIC HWCIBITAHHWS Ha peaabHOM jaBurarene. IIpoBenenme 3THX

WCIIBITAHUMA | SIBJISTIOCH OCHOBHOM I1€JIbI0 HACTOSIICH PabOTHI.
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2. MeToauKa CTeHA0OBBIX HCIIBITAHUN

HcnpiTanus OEH3MHOB, COACPIKAIMX MOIOIy0 mpucaaky Difron 6892
MOTOPHO-CTCHJIOBbIC, mnuTenbHbIe. [lo  cormacoBanwio ¢ 3aKa3yuKoM,
UCITBITAaHUAM TI0JIJICKAIIH JIBa 00pa3iia OCH3MHOB:

- 0azoBsiit 6eH3nH AN-95-K5 npousBoactea [TAO «KUHE®y;
- ©Oemsun AU-95-KS5, comepxammii mpucaaky Difron 6892 B
KOHIeHTpanuu BBoga S00 ppm.

[TonroroBka oOpa3ioB OeH3WHA C MOIONIMMH MPHUCATKAMUA TPOU3BOIMIACH
HcnomuuteneM mo TexHojoruu 3akazumka. OOpaszeln mpucagkud MepenaH s
UCIIBITAaHUSI B YWCTHIX METAUIMYECKMX  KAaHUCTpaXx B KOJUYecTBe 1 swuTpa.
[TaciopT kauecTBa 6a30BOro0 O€H3MHA NMpUBEACH HUXeE (puc.l).
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Puc. 1. ITacnopt xauectBa 6en3una AM-95-K5

Meroarka CTEHJOBBIX MOTOPHBIX MCHBITAHUNA 0a3MpOBaHA HA MOJIOKEHHSIX
cepruuKanoHHbIX ~ WcnbiTanuid  CucteMbl  TOOPOBOJIBHOU
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cepTu(dUKalMK TOIJIMB, MOTOPHBIX Macell u TexHuueckux xkuakocrert CIIC I'CM-
FLM 007-2008 «beu3nusl aBTOMOOWIBHBIE. METOI OIEHKH CKJIOHHOCTH K
00pa3oBaHMIO OTIIOKEHHUM M MoromIel cnocooHocTr 6eH3nHoBy. Texer Ctanmapra
C TIOJTHBIM ONMCAHWEM METOJUKH UCTIBITAaHUH TipuBeceH B [Ipumoxerun 3.

WcnbiTanusi MpoBOAWIMCH HAa MOTOPHOM CTEHAE C HMHXKEKTOPHBIM
nsurareieM BA3-21126.

JIBurarenb ObLT yCTaHOBJIEH Ha TOpMo3HOM cTeHae Thuna «MSVSETINy,
000pYIOBAaHHOM HM3MEPUTEIBHON armapaTypou, MO3BOJISIONICH KOHTPOJIMPOBATH
OCHOBHBIE MTapaMeTpbl PaOOThI JBUTATEISL.

Puc.3. [lynbpT ynpaBieHus CTEHIOM
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B mnpormecce wHCObITaHUM MCHOJIB30BAIOCH CIEAYIOIIEE H3MEPUTEIBHOE

obopy1oBaHUE:

Caenenusi 00 U3MepUTEIHLHOM 000PyI0BAHMU:

I'azoananu3zaTopbl:
N3mepsiemelii mapamerp Mopnens, Tun Junana3on Konuentpanus | [lorpemnocts,%
npubdopa U3MEpeHus MTOBEPOYHOTO
rasa
Konnentparus NOX OIITOI'A3 500- | 0...5000 ppm | 1035 ppm +2,0
1, No19-4-04
Konnenrpanus CO OIITOI'A3 500- | 0...5000 ppm | 2000 ppm +2,5
1, No19-4-04
Konnenrpanus CO, OIITOI'A3 500- | 0...20% 4.12% +2,5
1, No19-4-04
Konnenrpanus O, OIITOI'A3 500- | 0...25% 20.8% +2.5
1, No19-4-04
Konnenrpanus CH OIITOI'A3 500- | 0...10000 513 ppm +3,0
1, No19-4-04 ppm
Jpyrue cpeacrea u3MepeHHn:
W3mepsiemblii mapameTp, HanmenoBanme Mopens, Ne Jlnara3ox ITorpemnocTs,
Pa3MEpHOCTh cpencTaa HU3MEpPEeHUI %
M3MEpEeHHS
OcHOBHBIE IOKA3ATEJIN:
YacToTa BpamieHus, 00/MuH Taxomerp TM u 3/ 50-7000 +1,6
Kpytsamumit moment, H m DJeKTH4ec- MS-Vsetin 0-500,0 +1,0
KUU TOPMO3
Pacxon Bo3myxa, Kr/4ac Pacxonomep PI'v-4 0-500,0 +1.0
MrHOBeHHBII pacxon Ituxmnpobep -1 0.2...50.0 +0,5
TOIJINBA, KI/4ac -HBIN
JJIEKTPOHHBIN
pacxonomep
CpencrBa nu3mMepeHHs1 BCIIOMOTaTeJIbHbIX BEJTHYHH
Temneparypsr:
Xnanarenra, rpaa.C Tepmopesuct | LlITarHbrit 0-150 +4,0
op pudop
JIBUTATEIIS
CwmazoyHoro Macina, rpag.C Tepmonapa KCII3-I1 0-150 +4,0
OtpaboraHHbIX Ta30B, rpaa.C | Tepmomapa KCIT3-IT 50-800 +2,0
XA
Temmeparypsl Ha TepmomeTp I'OCT 2823- 0-50 +2,0
BcacbiBaHuM, rpaja.C 73
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Tomumsa, rpan.C Tepmomerp I'oCT 5-50 +2,0
18481-81

JaBnenue:

ATMOC(EepHOE, MM.PT.CT Bbapometp M-98 300-800 +0,2

Ha BcaceiBanum, 6ap MaHnomeTp MTU 0-2,5 +1,9

Brnaxunoctu:

Bosnyxa Ha Biycke,% | lcuxomerp | M-34 | 0-100 | +1,0

JIOTOTHUTENBHBIA KOHTPOJIb TMApaMETPOB OCYIIECTBISUICS C OMOIIBIO
IITaTHOM CHUCTEMbl JUArHOCTUKU W YOPaBIEHUSI JBUTATEIEM C BBIBOJIOM
uH(pOpMAaIUU Ha KOMIIBIOTED.

[Tpu ucnbITaHUAX HCIOIB30BANIOCH CHHTETUYECKOE cMa30dHoe Macio SAE
SW-40 APl SM/CF.

3. Pe3yabTaThl HcnbITaHui Molomeii npucaaku Difron
6892

MoTopHble HCHOBITAaHUS O00pa3lOB TOIUIMB MPOBOAMWINCHL Ha CTEHIax
UcnbitatensHoit naboparopuu kadenpsl «HKXKUHUPUHT CHIIOBBIX YCTAHOBOK U
TPAHCHOPTHBIX CPEACTB» MHCTUTyTa DJHEPreTUKH ¥ TPAHCIIOPTHBIX CHCTEM
OI'AOY BO «Cankr-IletepOyprckuii nmonutexuuueckuit yHuBepcuteT Ilerpa
Bemukoro» (arrecrar akkpemurammun POCC.RU.04X]1.01, aeiictBureneH mo 31
nekadps 2016 rona).

3.1Pe3yabTarhl MOTOPHOII CepHMH HA OIEHKY «MIHOBEHHOIO0»
3¢ dexTa padoThHI NIPUCATKHU

Jlns omnenku 3¢ @dexra UCHOIb30BaHUS OCH3MHA, COJEPIKAIIETO MOFOITYIO
npucaaky Difron 6892, momyyaemMoro HEMOCPEJACTBEHHO IIOCIIE Hadajga ero
UCIIOJIb30BaHUs (T.H. «MTHOBeHHOro» 3(ddekra), ObuM MPOBEAECHHI MOTOPHBIE
CTCHJIOBBIC CPABHHUTEIbHBIC WCIBITAHUS TIO CIEIYIOIIeH mporpaMMe (CBepx
nporpamMmsl uctsitanuit, npeanucanHon CTO CJIC I'CM-FLM 07-2008):

- 3ampaBKa JBUTATENs UCTIBITYEMbIM 00Pa3IoM TOTLIINBA,;

- IIyCK, TIPOTPEB 10 pabodeil TeMrepaTypbl, HapaboTKa Ha PUKCUPOBAHHOM
pexume 30 MUHYT;

- cHATHE 0a30BbIX XapaKTEPUCTHK JIBUTATENs - JBYX Harpy304YHBIX
xapakrepuctuk npu N=2000 o6/mMun u N=3000 oO6/MuH. U3MepstoTcss KpyTAILIUn
MOMEHT, YacTOTa BpAIICHHS KOJEHYATOrO Bajia, MTHOBEHHBIN pacxo]| TOIUIHBA,
CoJiep)KaHNuEe TOKCHUECKUX KOMIIOHEHT B OTpabOTaBIIMX ra3zax (OKCHUI U JUOKCH]
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yriaepoga CO u CO,, okcuasl azora NO,, ocratounsie yrieBomopoasl CH),
MTHOBEHHBI ~ COCTaB CMECH, COJIEp)KaHHE OCTATOYHOIO  KHCJIOopoAa B
orpaboTaBmMX razax O,, TemMneparypa oTpadOTaBIINX I'a30B;

- 00pa0oTKa pe3ynbTaTOB UCIBITAHU, IPUBEICHUE PE3YJIHTATOB H3MEPEHUI
K CTaHJAPTHBIM YCIIOBHSIM, AHAJIN3 MOJYyYEHHBIX PE3YJIbTATOB.

WcnpiTanus npoBoamiuch st 6a3oBoro obpasua tommmBa AU-95-K5 u
oOpasnja KOMIO3UIIMOHHOTO TOIUIMBA, IIOJyYEHHOro U3 0a30BOro IMyTeM
nobasienuss npucaaku Difron 6892 B  KOHIEHTpanuu, pPEeKOMEHIIOBAHHOM
3aKa34YmKOM.

Pe3ynbpraTel HcnblTaHui CBeAeHbl B Ta0m.1,2 W MOpPOMIUIFOCTPUPOBAHBI
rpadukamu Ha puc. 4-11.

B Tabnunax 31ech U ganee UCIoiab30BaHbl CIEAyIOmre 0003HAYCHHUS:

N —4acTOTa BpAIllEHUS KOJIEHYATOTO Bajia JBUTATEIS;
Me -3¢ deKkTUBHBIN KPYTAIINI MOMEHT;

Ne- a(ppexTuBHASI MOLITHOCTH;

Gt — yacoBoO# pacxo/1 TOIJIUBA;

ge — yAeNIbHBIN pacxo/ TOTUINBA;

ne — 3¢ PpeKTUBHBIN K.I1.1.;

o - KO3 PUUUEHT N30bITKA BO3yXa;

Tor— Temneparypa oTpaOOTaBIINX Ta30B JBUTATEIIS;

CO — conepkaHue OKHCH YIJIepoaa B OTpabOTaBIINX ra3ax JBUTATElS,
CO,— coaeprxkaHue ABYOKUCH yriiepojia B OTpabOTaBIINX ra3ax JIBUTaTes;
NOX — conepkaHue OKUCH a30Ta B OTPaOOTABIIMX ra3ax JIBUTaTels,

CH — copepaHue OCTaTOYHBIX YIJIEBOJOPOJOB B OTpaOOTaBUIMX Ta3ax

JABHUI'aTCIIA.
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Harpy3ounas xapakrepuctuka, N=2000 06/mun

Cragus 1
baszosoe monnuso AM-95-K5
Ne Me, Ne, Gr, | gekr/| me o CO,% | CH, NO, |CO,% | Tor,
pexn HM kBT KI/4 kBT4 ppm ppm rpaa.C
Ma
1 2059 | 431 | 251 | 0581 | 0141 | 099 | 1565 | 166 1289 | 1369 | 355
2 4018 | 841 | 333 | 039 | 0207 | 0988 | 1,502 | 182 | 2077 | 14,02 | 392
3 60,26 | 1262 | 427 | 0338 | 0242 | 0982 | 1,276 | 197 | 2420 | 14,12 | 468
4 80,35 | 1683 | 514 | 0306 | 0268 | 0980 | 1,285 | 184 | 2380 | 1421 | 495
5 10546 | 2209 | 720 | 0326 | 0251 | 0885 | 4226 | 213 930 | 1264 | 538
baszosoe monnuso AU-95-K5 ¢ npenapamom Difron 6892
Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO,,% Tor,
pexn HM kBT KI/4 kBT4 ppm ppm rpaa.C
ma
1 22.10 4.63 2.45 0.529 0.155 0,999 1433 161 1338 13.85 350
2 4160 | 873 | 351 | 0402 | 0203 | 1,000 | 1.260 | 176 | 2076 | 1401 | 386
z 60.77 | 1273 | 427 | 0335 | 0244 | 0990 | 1262 | 186 | 2366 | 14.19 | 439
4 8136 | 1704 | 528 | 0310 | 0264 | 0986 | 1.265 | 191 | 2374 | 1425 | 492
5 10747 | 2251 | 7.07 | 0314 | 0261 | 0894 | 4128 | 208 979 | 1280 | 538

Tabn. 1. Harpy3ounsie xapaktepuctuku asurarens BA3-2112, n=2000 o6/muH.

Cramus 1.
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Harpy3ounas xapakrepuctuka, N=3000 06/mun

Cranus 1
baszosoe monnuso AM-95-K5
Ne Me, Ne, Gr, | gekr/| me o CO,% | CH, NO, |CO,% | Tor,
pexn HM kBT KI/4 kBT4 ppm ppm rpaa.C
Ma
1 2065 | 649 | 335 | 0516 | 0159 | 0990 | 00961 | 165 | 2017 | 1446 | 470
2 4231 | 1329 | 475 | 0358 | 0229 | 0990 | 0970 | 170 | 2841 | 14,41 | 487
3 60,95 19,15 6,11 0,319 0,256 0,994 0,820 176 3132 14,50 531
14 8059 | 2532 | 716 | 0283 | 0289 | 0987 | 0910 | 143 | 3026 | 1451 | 573
5 112,82 | 3545 | 1098 | 0310 | 0264 | 0856 | 6282 | 197 855 | 11,46 | 593
baszosoe monnuso AU-95-K5 ¢ npenapamom Difron 6892
Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO,,% Tor,
pexn HM kBT KI/4 kBT4 ppm ppm rpaa.C
ma
1 2166 | 680 | 319 | 0516 | 0158 | 0994 | 1012 | 162 | 2024 | 14.45 | 468
2 4332 | 1361 | 490 | 0360 | 0227 | 0990 | 0954 | 165 | 2715 | 1443 | 491
z 6095 | 1915 | 599 | 0313 | 0262 | 0993 | 0.886 | 161 | 2975 | 1450 | 531
4 8110 | 2548 | 720 | 0283 | 0289 | 0988 | 0974 | 163 | 2971 | 1452 | 575
5 11384 | 3576 | 1154 | 0323 | 0254 | 0833 | 6270 | 183 562 | 11.71 | 591

Tabn. 2. Harpy3ounsie xapaktepuctuku asurarens BA3-2112, n=3000 o6/muH.
Cramus 1.
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Puc.4. 3MeHeHue yaenbpHOro pacxoia TOIUIMBA IIPU paboTe ABUraTels Mo
Harpy304Hoi xapakrepuctuke, 2000 06/MuH, 6a30BbIi O€H3UH 1 OEH3UH C

npucaakoi Difron 6892 (0,05%)
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Puc.6. M3menenue 3pPpexTUBHOTO K.1.JI. MPHU paboTe ABUTATENS 110 HATPY30UHOU

xapakrepuctuke, N=2000 06/MuH, 0a30BbIli OEH3UH U OEH3UH C MPUCATKOU
Difron 6892 (0,05%)
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Puc.7. N3menenue 3p(heKTUBHOTO K.II.J. TpU pabOTe ABUTATENS 110 HArPY30UHON
xapakrepuctuke, N=3000 06/MuH, 0a30BbIN OEH3UH U OEH3UH C MPUCATKOU
Difron 6892 (0,05%)
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Puc.8. M3menenue coaepkaHusi OCTaTOUHBIX yriieBogopoaoB CH B
0TpabOTaBIIMX Ta3ax JBHUraTelNs MO Harpy304HOH xapakrepuctuke, N=2000
00/MuH, 06a30BbIH OcH3MH 1 OcH3uH ¢ mpucagakoi Difron 6892 (0,05%)
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Puc.9. M3MeHeHue copepxanusi OCTaTOYHBIX yrieBoaopoioB CH B
OoTpa0OTaBIIMUX Ta3ax JABUTATENS M0 HArpy30uHou xapakrepuctrke, N=3000
00/mMuH, 6a30BbIi O¢H3UH 1 OeH3uH ¢ mpucaakon Difron 6892 (0,05%)
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Puc.10. N3smenenwne conepxkanus okcuaoB azota NOX B oTpaboTaBIINX ra3ax
JIBUTATEJIs 10 Harpy304Hou xapaktepuctuke, N=2000 06/MuH, 0a30BbIi OCH3UH U
oemsun ¢ mpucaakoit Difron 6892 (0,05%)
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Puc.11. U3smenenue conepkanus okcuaoB azota NOX B oTpaboTaBIIUX ra3zax
JIBUTATEJIS 110 Harpy304Hou xapaktepuctuke, N=2000 06/MuH, 0a30BbIi OCH3UH U
oensun ¢ mpucaakoi Difron 6892 (0,05%)
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JlaHHBIC pacueTa  YCPEJAHCHHBIX IOKa3aTelell paboThl JBUTATEIS Ha
oensune ¢ npucaakoi Difron 6892 no cpaBHeHMIO ¢ paboTOM Ha 6a30BOM OCH3MHE
CBeJeHbBI B Ta0JI. 3.

No Bun Oensuna Mour- Pacxon CO CH NO
HOCTb TOILIMBA
1 C npucanxoi +1,12 -1,24 -3,31 _4,04 2.73
Difron 6892

Tab1n.3. YcpeaHeHHbIe 3a UK UCIIBITAHUNA PE3YJIbTAThl IO U3MEHEHHUIO

napameTpoB paboTel nBurareis BA3-2112 na 6eH3uHax ¢ Moromieil npucaakon
Difron 6892

Pe3ynbTaThl HCHOBITAHUM TOKA3bIBAIOT, YTO «MTHOBEHHBIN» 3(QeKT
npucaaku Difron 6892 mno cpaBHeHuo ¢ 06a30BbIM OeH3UHOM (3 dEKT,
MOJTydyaeMblii cpa3y TMOcie Hadayna padoThl JBUTaTeNsl HAa KOMITO3UITHOHHOM
OEH3HMHE) HaXOAUTCS B Mpeieax MOrPeIIHOCTH U3MEPEHUSI.

3.2Pe3yjabTaThl HMCNOBITAHUI HAa H3MEHEHHE CKJOHHOCTH K
00pa30BaHMI0  OTJIOKEHMil, MOIOIIeH  CIOCOOHOCTH W
nokasarteJiei JBUrarTeJis

PesynbTaThl 3aMepoB MapamMeTpoB JIBUTATENsl HA Pa3HBIX CTaJUAX
UCTIBITAHUIN JIBUTATENSI IPU ero paboTe Ha OeH3WHe ¢ Mororlel npucaakoit Difron
6892 cBenenbl B Ta0mibl 4,5 U MPOMILTIOCTPUPOBaHbI rpadukamu Ha puc. 12...17.
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Harpy3ounas xapakrepuctuka, N=2000 06/mun
Cranus 2

baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 6892 (nauano yukia ucnotmanuii)

Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, | CO.,% Tor,
pexn HM KBT KI/4 KBT4 ppm ppm rpaa.C
Ma

20,54 4,30 241 0,561 0,146 1,011 1,168 147 1293 13,92 350

40,57 8,50 3,35 0,394 0,208 0,998 1,431 164 2062 13,85 422

WIN |-

60,10 | 12,59 4,25 0,338 | 0,242 | 0,991 1,258 168 2438 14,06 460

baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 6892 (npomescymounas cmaous,
yepes 10 momouacos)

Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO,,% Tor,
pexu HM kBT KI/4 KBTu4 ppm ppm rpan.C
Ma

20,03 4,20 2,35 0,560 0,146 0,999 1,143 155 1221 13,99 351

41,07 8,60 3,32 0,385 0,212 | 0,997 1,356 170 2004 13,87 426

WIN|F-

60,10 12,59 4,14 0,329 0,249 0,989 1,242 174 2367 14,11 463

baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 6892 (umocosas cmaous

UCNbIMAHULL)
Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO0,,% Tor,
pesxu HM kBT KI/4 kBTu4 ppm ppm rpaa.C
Ma
1 21,30 4,46 2,35 0,526 0,156 1,010 1,048 140 1304 14,18 360
2 42,59 8,92 3,30 0,370 0,221 0,998 1,362 164 2112 13,92 426
3 62,37 13,06 4,24 0,324 0,252 0,993 1,275 161 2499 14,14 464

Tabn. 4. Harpy3ounsie xapaktepuctuku asurarens BA3-2112, n=2000 o6/muH.
Cranus 2.
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Harpy3ounas xapakrepuctuka, N=3000 06/mun
Cranus 2

baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 6892 (nauano yukia ucnoimanuii)

Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, | CO.,% Tor,
pexn HM KBT KI/4 KBT4 ppm ppm rpaa.C
Ma
1 20,66 6,49 3,35 0,515 0,159 0,998 0,950 128 1902 14,38 460
2 41,32 12,98 4,83 0,372 0,220 0,995 0,997 131 2750 14,35 480
3 60,97 19,15 6,05 0,316 0,259 0,997 0,808 132 3004 14,42 520

baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 6892 (npomescymounas cmaous,
yepes 10 momouacos)

Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO,,% Tor,
pexu HM kBT KI/4 KBTu4 ppm ppm rpan.C
Ma
1 20,16 6,33 3,25 0,513 0,159 1,001 0,947 131 1875 14,41 462
2 41,32 12,98 4,73 0,364 0,225 0,996 0,930 136 2693 14,39 485
3 61,71 19,31 6,04 0,313 0,262 0,998 0,765 133 2952 14,42 523

baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 6892 (umocosas cmaous

UCNbIMAHULL)
Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO0,,% Tor,
pesxu HM kBT KI/4 kBTu4 ppm ppm rpaa.C
Ma
1 20,66 6,49 3,20 0,492 0,166 0,996 0,950 127 1858 14,47 454
2 41,32 12,98 4,70 0,362 0,226 0,996 0,977 132 3118 14,39 493
3 62,48 19,63 6,02 0,306 0,267 0,996 0,820 132 3210 14,52 540

Tabn. 5. Harpy3ounsie xapaktepuctuku asurarens BA3-2112, n=3000 o6/muH.
Cranus 2.
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Puc. 12. VM3MmeHeHue yaeIbHOTO pacxo/ia TOIIMBa Py padoTe IBUTATEINS O
Harpy3o4Hou xapaktepuctuke, N=2000 06/MUH, pa3IMUHbIEC CTAIUU UCTIBITAHUI
OeH3uHa ¢ Mororiel npucaakoit Difron 6892
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Puc.13. M3meneHue yaenpHOTO pacxo/ia TOIJIMBA MPU pabOTe ABUTATENS 110
Harpy3ouHoi xapakrepuctuke, N=3000 06/MUH, pa3IMUHbIC CTAIUNA UCTIHITAHUI
OeH3nHa ¢ Morolei npucaakoit Difron 6892
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Puc.14. N3menenue s3¢gppextruBHoro KII/[ npu padore qBurarelns no Harpy304Hou
xapakrepuctuke, N=2000 06/MuH, pa3InyHble CTAIUN UCTILITAHUI OCH3UHA C
Mmorotei npucaakoit Difron 6892
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Puc. 15. U3smenenue s3ddexkruBHoro KII/[ npu padore aBurarens mno
Harpy3ouHoi xapakrepuctuke, N=3000 06/MUH, pa3IMUHbIC CTAIUNA UCTIHITAHUI
OeH3nHa ¢ Morolei npucaakoit Difron 6892
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Puc.16. V3meHeHune coaepikanmsi OCTaTOYHBIX yriieBoopoaos CH B
0TpabOTaBIIMX razax Mpu pabOTe JBUTATENIS 10 HATPY30UHOU XapaKTEPUCTHKE,
N=2000 06/MHH, pa3IUYHbIC CTAIUU UCTILITAHUIN OCH3MHA C MOIOIIEH MPUCATKOM

Difron 6892
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Puc.1/. VzmeHnenue coaepkaHusi OCTaTOUYHBIX yrieBoaopo10oB CH B
OTpaboTaBIIMX Ta3ax MpHU pabOTe ABUTATENS MO HATPY30UYHON XapaKTePUCTUKE,
N=3000 06/MuH, pa3TUYHbIC CTAIUU UCTIBITAHUIA O€H3WHA C MOIOIIEH TTPUCATKON

Difron 6892
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3.2.1 AHaau3 TUHAMUKH H3MEHEHHsl MapaMeTpPoB pPadoThl ABHraTesi

MpH JJUTeIbHOI padoTe Ha 6ensunax AU-95 ¢ mpucaakoii Difron
6892

B Imponecce pa6OTI>I ABUI'AaTCJIA HA HCIIBITYCMOM OcH3MHE MCPHUOANICCKU

CHUMAJIUCh TIOKa3aTeNu Ha (UKCHpoBaHHOM pexume padboTsl (N=2000 o06/muH,

Me=30 Hwm) uepe3 3a/iaHHbIe UHTEPBAJIbI BPEMEHU. OJTHU JAHHBIC XapaKTEPU3YIOT

TMHAMUKY paboThl OeH3uHa ¢ npucankoi Difron 6892. IlomyuenHble pe3yabTaThl

CBEJICHBI B Ta0JI. 6 ¥ MPOMJUTIOCTpUpPOBaHbI Ha puc. 18, 19.

[Tapamerp Motouacsl
1 5 10 15 20
VY nenbHbINA pacxol TOIUIUBA, 0,441 0,440 0,437 0,431 0,426
Kr/kBTu
Conepsxanue CH B 158 164 159 157 152
0TpaboOTaBIINX razax, ppM

Tab6:. 6. JlunaMuka U3MEHEHHS YJIeTbHOI0 pacxoja TOIUIMBA U COICPIKaHMS
ocTaTouHbIX yriaeBoaopoaoB CH aeuratens BA3-2112 B npoiiecce paboThl Ha
OeH3uHe ¢ Morore nmpucaakoi Difron 6892. Kontpounbaelit pexum N=2000
006/muH, Me = 30 HMm

VIenbHBE pacxo] TOIITHBA, KI/KB T

0,450

0,445

L
0,440

0,435

0,430

\.

0425

0,420

5

10

15

Hﬂ])}'l GoTKa ABHIATETA, MOTOTaCOR

20

Puc. 18. /lunamuka u3MeHEHUs YISIBHOTO PAcXo0/ia TOIIMBA Ha KOHTPOJIHLHOM
pexume (N=2000 o6/muH, Me=30 Hm) npu qimutenbHON paboTe nBUTaTeNs Ha
OeH3uHe ¢ Mororei mpucaakoit Difron 6892
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Puc. 19. Jlunamuka n3MeHEHUS COIEpKaHUS OCTaTOYHBIX yriieBoaopoaoB CH B
0TpabOTaBIIMX razax Ha KOHTpoJbHOM pexkume (N=2000 06/mMun, Me=30 Hwm) npu
JUTMTENILHOU paboTe nBUTaTess Ha OeH3uHe ¢ Mororiel npucankoi Difron 6892

AHaIIN3 MOJYYEHHBIX PE3YJIbTATOB CBUAECTEILCTBYIOT O cienaytomemM. [lpu
JUIATEhHON paboTe nBuratens Ha OensmHe AM-95-K5, comepskammm mpucaaxy
Difron 6892, naOmomaeTcsi BbIpaKCHHAs TCHACHIMSA K CHIDKEHHIO pacxoja
ToruBa M yBenudeHuto 3ddexruBHoro KIIJ[ npurarens. Ilpu nHabmomaercs
KJIACCUYECKasi KapTUHA UW3MEHEHHS JOTUX T[apaMeTpoB, XapakTepHas s
OOJBIIMHCTBA MOIOIIMX NPHUCANOK — aHaloroB. Tak, MOCJIE 3TaJOHHOTO
3arpsi3HEHMsI, Cpa3y Iocjie BBOJA NPUCAJKH, HAOIIOIAaeTCa OIpPEACICHHOE
yXYJIIEHUEe  MMapaMeTpoOB  JIBUTATENs, UYTO  OOBSICHSETCS  IMOBBIIICHHBIM
collepkaHMeM 3arps3HeHud B OeH3uHe. B manbHelimeM, Mo Mepe pa3BUTHS
npoiiecca OTMBIBKU ABUTATENS, 3PHEKTUBHOCTh CMeCeOoOpa3oBaHUsI U CTOpaHUs
pacTer, 4TO MPOSIBISAETCS CHUKEHHEM YIEIBHOTO pacxoda TOIUIMBA U POCTOM
s dextuBnoro KIIJI.

Hanuune  wmoromero sddexra Takke BBISBISCT JUHAMUKA H3MEHCHMUS
COJIEp>KaHMsl OCTaTOUHbIX yrieBojgopogoB CH B orpaboraBmmx raszax. Ha
HAYaJIbHOM JTane paboThl TMPUCAAKA HAOTIOJAETCS CYIIECTBEHHBIM POCT
conepxkanusi CH B oTpaGoTaBmmMX raszax, MO MEpPE YBEJIUYEHUS BpPEMEHH
HapaOOTKW JBHTaTelis Ha OCH3WHE C MOIOMIEH MPHUCAJKONM TOKCHYHOCTH
oTpaboTaBmmx Tra3oB no kommnoHeHTe CH cHmxkaercs. OT0 — CBHUAETEIHCTBO
pasBuTtHs mMororiero g dekra. [Ipu sTom, no ucreuernnu 20 MOTOYaCOB HCTIBITAHUN
ypoBenb CH ymeHbIIMICS HUKE HA4albHOTO, 3aMEPEHHOT0 IMOCJE 3TaJOHHOIO
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3arpsiI3HEHMS], OJIHAKO MOJHOW CTa0WIM3allMM 3TOr0 IapaMerpa He MPOM3OILIO.
OT0  oO3Hayaer, YTO AN JOCTIKEHHUS  CTa0WIM3alud  MapaMeTpoB,
XapaKTEepU3yIOIled OKOHYaHWE OTMBIBKHM JIBUraTelssl, TpeOyeTcs: Oosblliee Bpems
win cpaboTKa OOMBIIEro KOJIMYECTBA TOIUIMBA, COAEPIKAILETO MOIOIIYIO IPUCATIKY.

Bce 310 03Hauaer, uto peanbHas 3)(PEKTUBHOCTD UCIIOJIB30BAHUS IPUCATKU
Difron 6892 Oyxmer 3aBUCETh OT MCXOMHOTO COCTOSHHSI JIBUTATENS U BPEMEHU
paboThl ABUTaTENsl HA OCH3MHE ¢ MOIOILEH NpUcaaKoi. BoibIIMX OTHOCUTENBHBIX
ah(deKTOB ciemyeT OXHAATh IS JBHTATeled ¢ OOJBIIMMU HapabOTKaMH,
HKCIUTYaTUPYIOLIUIICS B YCJIOBMSX TOpPOJACKOrO IMKJIAa B MEramojucax, IMpu
JUIUTETILHON paboTe B YCIOBHSIX TOPOACKUX 3aTOpoB. Ilpu 3TOM, MpH BBICOKOM
W3HAYaJIbHOM CTENEHU 3arpsi3HEHUs, B HayaJlbHOM CTaJWU pa3BUTHA Ipoliecca
OTMBIBKA MOTOpPA, MOTYT HaOIIOAaThCA HApYIICHUS €ro padoThl, BhIpakaeMble
HEPaBHOMEPHOCTBIO KPYTALIET0 MOMEHTa, BUOpalMSIMU M KpPaTKOBPEMEHHBIMHU
IpoBajaMH MOIIHOCTH. B 3Toil cuTyaumu 1jis MHUHUMHU3AIUHA BO3MOXKHBIX
HETraTUBHBIX IMOCJIEACTBUN TpeOyeTcs ONTHUMM3AIs IPOLEHTa BBOJA MPUCAIKHU B
3aBHCHMOCTH OT TPYIIIIOBOTO cOCTaBa 0a30BOT0O TOILIINBA.

3.2.2 Ouenka odmero d¢pdexra padoTsl ABUraTe/s Ha 6en3zunax AU-95
¢ npucaakoii Difron 6892

Pesynbrathl pacuera ycpeJHEHHBIX TIOKa3aTeslel IBUTATENs, OMPEISICHHbIX
Ha pa3HbIX CTaJAMSIX UCHBITAaHUM, cBeeHbl B Taba. 7. [loka3aTenn paccuuTaHbl MO
METOJIMKE, OMHMCAHHON BBIIIE, C HCIOJB30BAHUEM JAHHBIX HWHTEPHOJSALUU
3aMEpPEHHBIX SKCIIEPUMEHTANIbHBIX JaHHbIX.

Taxum oOpa3om, MO UTOTaM JUTUTEIBHBIX UCTIBITAHUHN IBUTATEIS TIPH padboTe
Ha OeH3uHe ¢ mnpucaakoi Difron 6892 Obii0 3adHUKCHPOBAHO TOBBINICHHE
TOIJIMBHOW SKOHOMHMYHOCTH JIBUTaTessi B cpeaHeM Ha 4 % 0e3 3aMeTHOro
U3MEHEHHUS! TOKCUYHOCTH OTPAaOOTaBUINX I'a30B.

[Ipu >TOM W3 MOJYYEHHBIX AaHHBIX BUIHO, YTO MOJHASA BenuunHa 3¢dekra
JOCTUTAaeTCs He cpa3y, a IO Mepe MIIUTENbHOM HapaOOTKM JBUTaTeNs Ha
ucreiTyeMoM OeH3uHe. BeposrtHo, »¢dexkTuBHOCT, paboThl OeH3uHA Oyner
3aBHCETh OT HAYaJIbHOIO TEXHUYECKOTO COCTOSHHS, CTENEHU 3arpsi3HEHHOCTU
JBUTATENS M KOJIMYECTBA CPAOOTAHHOTO TOILIMBA, COACPIKAIIETO IPUCATKY.
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Cpennue 3a UK UCTIBITAHUN 3 PEKTHI
Ortan
- ITo pacxony | Ilo addexrus- ITo ITo
TOIIJINBA, HOMY KIIJ COJACPIKAaHUIO COACPIKAHUTIO
Kr/kBT4 OCTaTOYHBIX OKHCJIOB
YIIIEBOI0PO- a3oTa, ppM
JI0B, ppM
Hauano Cpexnee 10 6a30BoMy 0,451 0,191 143 2059
TOIUIMBY
Yepes 10 Cpennee 0,444 0,194 148 2012
MOTOYAcoB
Wzmenenue, % -1,25 +1,58 +3,61 -2,27
Yepes 20 Cpennee 0,433 0,198 139 2101
MOTOYacoB
N3menenue, % -4,00 +3,67 -2,34 +2,05

Tabun. 7. Cpennue oTHOCUTENbHBIE YPGhEKTHI, TOTyUYeHHbIE TP IITUTEIBHBIX
ucneiTanusx aeuratens BA3-2112 npu pabote Ha OeH3UHE ¢ MOIOIIEH TPUCATKOM
Difron 6892

Kak oTmeuanoch Bblllle, UCCIEAOBAHUE AUHAMUKUA U3MEHEHUs MapaMeTpPOB
JIBUTATEJIsI B TEUEHUU MPOBEJACHHOTO LUKJIA UCTIBITAHUNA HE BBISBIISIET UX TOJIHOM
cTabWIM3aIi, 4TO TOBOPUT O TOM, YTO JUJIS BBISBICHUS MOJMHOTO 3(ddexra
TpedyeTcst 6oJiee NTUTEIbHBIN UK UCTIBITAHUHN, YEM MTPEANUCAH UCTIOIb30BAHHON
METOJIMKOW UCIIBITAHUM.

3.2.3 ConocraBjieHHe pPe3yJabTATOB BeCOBOI0 aHAJIW3a KOHTPOJIbHBIX
3JIEeMEHTOB [JIsl OLIEHKH CKJIOHHOCTH O€H3MHOB C TPHUCATKOM
Difron 6892 k o6pa3oBaHuI0 OTJIOKEHU I

B Ka4YCCTBC KOHTPOJIbHBIX BCCOBbIX 9JICMCHTOB B HUCIIBITAHUAX
HCIIOJB30BAJIMCh MHIKCKTOPA, CBCYU 3aKUT'aHUS, BITYCKHBIC W BBIITYCKHBIC KilallaHa.

Macca 0TJIO)KEeHH Ha HUX ONpPEAesiach MMyTEM B3BELIMBAHUS HA AHAIUTHYECKUX
Becax ¢ TouHocThio 10 0.001 1.
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BnyckHble KiIanaHbl
Howmep Macca peranu, r N3menenue N3 Hux:
JeTaIN Hauano OkoHuaHue MaccChbl Ha tapenke, | Ha ranrenu u
UCIIBITAaHUI WCIIBITAHUN | 3arps3HEHUN, MT CTEP>KHE, MT
1 44,534 44 511 _1;; -9 -14
2 44,429 44,411 -18 -8 -10
3 44,776 44,761 -15 -5 -10
4 44,550 44,528 -22 -6 -16
5 44,446 44,422 -24 -10 -14
6 44,239 44,220 -19 -7 -12
7 44,489 44,472 -17 -8 -9
8 44,228 44,204 -24 -12 -12
Cpennee -20,25 -8,125 -12,125

Ta611.8. MI3MeHeHrne MacChl OTIIOKEHW Ha BITYCKHBIX KJIaraHax 3a UK
ucneiTanuil apurarenss BA3-2112, paboraromiero Ha O€H3MHE C MOIOIIEH

npucaakou Difron 6892

BbIHYCKH])Ie KJIallaHbI
Howmep Macca aeranu, r N3menenue U3 Hux:
JieTanu Hauano OxoHuaHue Macchbl Ha tapenke, | Ha rantenu u
ACHBITaHUHU HCIBITAaHUN 3arpsA3HECHUMN, MT CTEPKHE, MI
1 41,614 41,604 I\Zﬁ) -4 -6
2 41,620 41,611 -9 -4 -5
3 41,518 41,513 -5 -4 -1
4 41,495 41,491 -4 -2 -2
5 41,288 41,280 -8 -3 -5
6 41,399 41,393 -6 -2 -4
7 41,456 41,445 -11 -6 -5
8 41,440 41,432 -8 -4 -4
Cpennee -7,625 -3,625 -4,000

Ta6:1.9. I3meHneHnrne Macchl OTII0KEHHUI Ha BBIITYCKHBIX KJIalmaHax 3a UK
ucneiTanuil apurarens BA3-2112, paboraromiero Ha O€H3UHE C MOOTIIEH

npucaakoi Difron 6892
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Kadpenapa UCYuTC ®I'AOY BO «CIIGITY Iletpa Benukoro»

B kaxxqoMm ucCHbITaHUM JeTald B3BEHIMBAIKMCH ABa pasa. llepBsiil pa3 — 10
HayaJla UCOBbITAHUW, JJI1 ONPEAECICHNS] Ha4albHOW MACChl eTae. Bropoit pas —
MocJie OKOHYAaHWSl TOJIHOTO IMKJIAa HCIBITAHUN COOTBETCTBYIONIETO O€H3MHA.
JlaHHBIE KaXJOT0 B3BCIIMBAHUS YCPEIHSUIUCh IO KaXJbIM BCEM YEThIPEM
JETaJISIM.

PesynbraTh B3BemmMBaHus cBeeHBI B Ta0. 8...11.

CeBeuH 3a;KUTaHUA
Howmep Macca geranu, T 3menenune maccel
JIEeTaIu Hauasno ucnbrranni OkoHuaHue 3arpsiI3HEHUM, MT
HCIIBLITAaHUH
1 41,419 41,395 -24
2 41,484 41,469 -15
3 41,239 41,221 -18
4 41,445 41,423 -22
Cpennee -19,75

Ta0651.10. 3MeHeHne Macchl OTJIOKEHNH Ha CBeYaX 3aKUTaHUs 32 LUK
ucnplTanuii neuratens BA3-2112, paborarorero Ha 6¢H3UHE ¢ MOOIICH
npucaakoi Difron 6892

NuxeKkTopsbI
Homep Macca geranu, r 3menenune macchol
Jeranu Havaso ucneiranuit OxoHuaHue 3arpsAI3HEHUM, MI'
HUCITBITAHUN
1 87,755 87,750 -5
2 88,189 88,183 -6
3 87,980 87,981 -1
4 87,558 87,555 -3
Cpennee -3,75

Ta61.11. U3MeHeHue Macchl OTJIOKEHUN HAa MHKEKTOPAX 33 LUKII UCTIBITAHUN

nsurarens BA3-2112, paboTarorero Ha O¢eH3uHE ¢ MOroIeH nmpucaakon Difron
6892

PesynbraThl 1aHHOTO (hparMeHTa UCCIENOBAHUS TIOITBEPKIAIOT CHIDKCHHE
CKJIOHHOCTH K OOpa3OBaHHUIO OTJIOKEHHM Mpu paboTe OCH3MHOB C MPHUCAIKON
Difron 6892 u Hamuune moroiero 3ddexra ucnpITyeMoro 6en3uaa. ®oTooTyeT 1Mo

PykoBoautens ucnbitanuii §]
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pe3ysibTaTaM UCIbITaHui OeH3uHa ¢ Moromei mpucaakoi Difron 6892 nmpuseneH B
[Tpunoxxenun 2.

3.2.4 BbIBOABI 11O pa3ey padoThbl

[lo pesymbTaram TPOBEICHHOTO pa3lesia MCCICIOBaHUS (UCIIBITAaHUS
moromeit nmpucaaku Difron 6892) mMoxHO clienarth CIieAyIONe BEIBOIBL:

1.  IIpoBemeHHBIM HCCIIEIOBaHUEM ObLIa TOATBEPKAcHA YPHEKTHBHOCTD
npuMeHenus npucanku Difron 6892 k Oensuny AM-95-K5. Ha Gen3unoBOM
BBICOKOOOOPOTHOM JBUTATENE TI0 CPABHEHMIO ¢ paboToil Ha 6a30BOM OEH3MHE MO
UTOTY JTUTEIBHBIX UCTIBITAHUHN ObLIO MOJYyYEHO:

- YBEMYCHHE MOIMHOCTH Ipu pabote Ha O6ensmne AM-95 no 1,2% (mo
pe3yJbTaTaM MepBOM CTAJANN UCTIBITAHUNA HA «MTHOBEHHBIIN 3P deKT);

- CHIDKEHME pacxoja TOIUIMBA Mpu paboTe Ha OeH3uMHax B cpeaHeM 10 4%
M0 CPAaBHEHUIO C HAYaAJIbHBIM COCTOSIHUEM JBUTATENs, TMPOIICIIIUM CTaJIHIO
ATAJIOHHOTO 3arPSI3HEHMS;

- CYIIECTBEHHOTO W3MEHEHHS TOKCUYHOCTH OTPabOTAaBIIMX Ta30M II0
UTOraM 2-TH4acOBOT'0 IIUKJIA UCIIBITAHUN OTMEYEHO He OBLIO.

2. beuio 3adukcupoBaHo Hapactanue dddexra paboTel OEH3MHA,
coaepaxaiiero npucanky Difron 6892 nmo mepe yBenuueHuss HapaOOTKU JBUTATEIS
HA HEM. Od4eBUAHO, 3TO SBISETCA CICACTBHEM YMEHBINECHUS CTEICHU
3arpsiI3HEHHOCTH PabOuYMX TOBEPXHOCTEH Kamepbl CropaHus, 4YTO B IIEJIOM
MOATBEP)KIACTCS JaHHBIMA BECOBOTO aHalIHM3a KOHTPOJBHBIX DJJIEMEHTOB U
BU3YyallbHBIM aHAJM30M CTEMEHU 3arps3HEHHOCTH TOBEPXHOCTEHM JBHUTraTers,
MIPOBEICHHBIM Ha PAa3HBIX CTAIUSAX UCTIBITAHU.

3. Ha nHavanpHOM CTaguu MCHBITAHUNA HAOII0IAeTCs OINpeaeIcHHOS
YXYAIICHUE TIMapaMeTpOB pabOThl JBUTATENSI 10 CPAaBHCHHIO C HMCXOJIHBIM
COCTOSIHUEM TIOCJI€ OTaJOHHOTO 3arpsi3HEHUsS, UYTO OOBSICHACTCA PE3KUM
YBEIMYCHUEM 3arps3HEHHOCTH OCH3WMHA M3-32 MHTCHCHBHOTO CMbIBA OTJIOKCHUN
CO CTEHOK TOIUIMBHOM M BIIYCKHOW cucrtem aurarens. llo Mepe pasButus
mpoliecca OTMBIBKH JIBHTATeIs paboTa ABUTATeNs cradunm3upyercs. OQHAKO BO
n30ekaHue pucka MOJOOHBIX  NEe(PEKTOB CIEAyeT MPOBECTH ONTUMHU3AIHIIO
KOHIICHTpAIlMd BBOJIa TMPUCATKH B ToIumBO. CleayeT OTMETHTh, 4YTO Y
ucnbiTaHHOM panee mpucanku Difron 6888U »stor dakrop B ompemeneHHOM

PykoBomuTensb ucnbiTanui G2
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CTENEHU KOMIIEHCUPOBAH YJIYYIIEHHUEM KadecTBa CropaHus, 00ecreunBacMbIM
BBOJIOM B €€ COCTaB MHTCHCHU(PUKATOPA TOPCHHSI.

PykoBoautens ucnbitanuii §3
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Pa3nea 3. CpaBHUTE/IbHOE HCC/IeI0BAHNE M3MEHEHHUS IAapaMeTPoB
MOIIHOCTH, IKOHOMMYHOCTH M TOKCMYHOCTH OTPA00TABIIMX Ia30B O€H3UHA
AM-95-KS ¢ akruBaTtopom ropenns Difron 501G nmpousBoacrsa 3aka3uuka B
PA3HBIX KOHIEHTPALUAX B CONMOCTABJIEHUH ¢ 02a30BbIM 0€H3MHOM Ha 0a3e
MOTOPHBIX CTEHA0BBIX HCIIBITAHUM

1. eanb npoBeaeHust padoThl

[lenpto HacTOsAmIEH pabOTHI SBUJIOCH CPaBHUTEIBLHOE HCCIIEAOBAHNE
3 (HEKTUBHOCTH W OCOOEHHOCTEH pPaOOThI BBICOKOOKTAHOBBIX aBTOMOOMIBHBIX
OoensunoB AM-95-K5, comepxamux — aktuBarop ropenus Difron 501G mo
CpaBHEHUIO ¢ 0a30BbIM OeH3uHOM Al1-95.

[Tonyyennass uHOpMansg MOXET OBITb HCHOJIB30BAHA B  IEJAX
ONTUMM3AIMYA  TEXHOJIOTMM W3TOTOBJICHUsS OCH3WHA, KOPPEKIMH COCTaBa
UCIIBITYEMbIX TPUCATOK K OCH3MHY, a TaKKe B PEKIAMHBIX U MJUTFOCTPATHUBHBIX
HEJISIX TIPY TTOJITOTOBKE MyOIMKAINI pa3TUIHOTO XapaKTepa.

Hcrnonb3oBaHre JIETUPYIOMIMX M MOIOIIUX TPHUCATOK K aBTOMOOMIBHBIM
OcH3WHAM SIBIIICTCSA OJHHM W3 TEPCIEKTHBHBIX HAMPABICHUA ITOBBIIICHHS
KauecTBa TOIUIMB, CHOCOOCTBYIOIIMM JOCTIIKEHUIO HAWIYUYIIUX TapaMeTpoB
TOTUTMBHOW SKOHOMHUYHOCTH W CHIDKCHHUIO TOKCHYHOCTH OTPa0OTaBIIHMX Ta30B
COBPEMEHHBIX BBICOKO(OPCHPOBAHHBIX aBTOMOOMJIBHBIX ABHraTenei [1,2,3].

OpHako, Kak TOKa3bIBAlOT MPOBEJIEHHBbIE HCIbITaHUusA, 3()PEKTUBHOCTD
paboThl TakKeTa JETHPYIONUX MPUCATOK (B TOM YHCIIE aKTUBATOpa TOPEHMUS)
3aBHCHT OT cocraBa 0a3oBoro OeHsuHa [3].  OTBeTuTh Ha BOMpoOC 00
(b (HEKTUBHOCTH TpejiaraéMoil MPUCaTKAd MOTYT TOJBKO MOTOPHBIE CTEHJIOBBIC
UCIIBITAaHUS Ha peadbHOM nBuratese. [IpoBeneHue 3THX UCHBITAHWA U SBIISIOCH

OCHOBHOM I11€JIbI0 HACTOSIICH paOOTHI.
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2. MeToauka CTeHAOBBIX MCIILITAHUM

Jlns ucnbiTaHuilt OeH3WHOB ¢ akTuBaropoMm ropenus Difron 501G mo
COTJIACOBAaHUIO C 3aKa3uukoM OBUIM MPHUTOTOBIEHBI 00pa3ibl OCH3WHOB
CJIETYIOIIETO COCTaBA:

- 0a3oBbIl Oen3uH AM-95-K5;

- OazoBeiii Oem3uH AM-95-KS5, comepxkammii aktmBartop ropenust Difron
501G B konneHTpauu BBoga S0 ppm;

- OazoBeiii Oem3uH AM-95-KS5, comepxkammii aktuBarop ropenust Difron
501G B konneHTpauu BBoaa 100 ppm;

- OazoBeiii OeH3uH AM-95-KS5, comepxkammii aktuBarop ropenust Difron
501G B konneHnTpaiuu BBoga 200 ppm;

- OazoBbelii OeH3uH AM-95-KS5, comepxkammii aktuBartop ropenust Difron
501G B konneHnTparuu BBoga 300 ppm.

Kaxnoro Buga TormBa ObU10 MOATOTOBIEHO 10 10 AUTPOB.

[Ipouenypa ucnbITaHUM KakJoro M3 0Opa3loB OEH3MHOB, COAEPMKAIIUX
aKTUBATOP TOPEHHUS, BKIIIOUAET B ce0s CICTYIOIINE ITATIbI:

- 3arpaBKa JBUTATENsl UCIBITYEMbIM 00Pa31OM TOILINBA;

- IIyCK, IPOrpeB 10 paboyeil TeMnepaTypbl, HapaboTKa Ha PUKCUPOBAHHOM
pexume 30 MUHYT;

- cHATHE 0a30BBIX XapaKTEPUCTHK JBUTATENs - JBYX HArpy304HBIX
xapakrepuctuk npu N=2000 o6/mMun u N=3000 o6/Mun. U3mMepsroTcss KpyTAIuni
MOMEHT, 4acTOTa BpaIIEHHUS KOJEHYaTOro Baja, MTHOBEHHBIA pPacxoj TOILIMBA,
COJIEp’)KaHUE TOKCMUYECKHUX KOMIIOHEHT B OTpabOTaBUIMX ra3ax (OKCUA U JTUOKCHU
yraepoga CO u CO,, okcumbl azota NO,, octatounsie yrieBogopoasl CH),
MTHOBEHHBIM  COCTaB CMECH, COJEp)KaHHE OCTaTOYHOIO KHUCJIOpoJa B
oTpaboTraBmumx razax O,, Temneparypa oTpad0TaBIIHUX I'a30B;

- 00paboTKa pe3yNbTaTOB UCIIBITAHUI, IPUBEJCHUE PE3yJIbTaTOB U3MEPEHUM
K CTAaHJApTHBIM yCIIOBHSIM, aHAJIN3 TIOJyYE€HHBIX PE3yIbTaTOB.

[TonroroBka 00pa3iioB OeH3WHA C aKTUBATOPOM TOPEHHS MPOU3BOIUIIACH
HcnomauTteneM 1Mo TEXHOJOTHHM 3akazunka. OOpasilbl MPHUCAJAKH IepeIaHbl IS
WCOBITAaHUS B YUCTBIX METAUIMYECKMX  KAaHUCTpax B KOJMYECTBE 1| JuTpa.

[TacopT kadecTBa 6a30BOro OCH3MHA MpUBEACH HUXE (pHc.1).
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HcnpiTanuss MPOBOJWIMCH HAa MOTOPHOM CTEHIE C HMHKEKTOPHBIM
nsurareineM BA3-21126.

JIBuratenb ObUT yCcTaHOBJIEH Ha TOpMO3HOM cTeHjie thuna «MS-VSETINy,
000pyIOBAaHHOM HM3MEPUTEIHHON armapaTypou, MO3BOJISIONICH KOHTPOJIUPOBATH
OCHOBHBIE MTapaMeTpbl paOOThI JBUTATEISL.

Puc.3. [lynsT ynpaBieHus CTEHIOM

B nmpoliecce UCHBITAHUN HCIOIB30BAIOCH CIIEAYIONICE H3MEPUTEIHLHOE
obopynoBaHue:

PykoBoautens ucnbitanuii 8
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Caenenusi 00 U3MepUTEIHLHOM 000PyI0BAHMU:

I'azoananu3zaTopbl:
N3mepsiemelii mapamerp Mopnens, Tun Junana3on Konuentpanus | [lorpemnocts,%
npubopa U3MEpeHus IIOBEPOYHOT' O
rasa
Konnentpanus NOX OIITOT'A3 500- | 0...5000 ppm | 1035 ppm +2,0
1, Ne19-4-04
Konnenrpanus CO OIITOT'A3 500- | 0...5000 ppm | 2000 ppm +2,5
1, Ne19-4-04
Konnentpanus CO, OIITOI'A3 500- | 0...20% 4.12% +2.5
1, Ne19-4-04
Konnentpanus O, OIITOI'A3 500- | 0...25% 20.8% +2.5
1, Ne19-4-04
Konmnenrpanus CH OIITOI'A3 500- | 0...10000 513 ppm +3,0
1, No19-4-04 ppm
Jpyrue cpeacrsa u3MepeHHn:
W3mepsiemblii mapameTp, HaumenoBanue | Mogenb, No Hunana3on ITorpemnocTs,
Pa3MEpHOCTh cpencTaa HU3MEpPEeHUI %
M3MEpEeHHUS
OcHoBHBIC IOKA3ATEJIN:
YacToTa BpameHus, 06/MuH Taxomerp TM u 3] 50-7000 +1,6
Kpyrsamumit moment, H m DJeKTH4ec- MS-Vsetin 0-500,0 +1,0
KUU TOPMO3
Pacxon Bo3ayxa, Kr/4ac Pacxonomep PI'y-4 0-500,0 +1,0
MrHoOBeHHBII pacxon I Tuxmnpobep -1 0.2...50.0 +0,5
TOIJINBA, KI/4ac -HBIH
JJIEKTPOHHBIN
pacxogomep
CpeacTBa u3MepeHHsi BCIIOMOraTeJbHbIX BeJTHYHH
Temneparypsr:
Xnanarenra, rpaa.C Tepmopesuct | IlITarnbrit 0-150 +4,0
op npubop
JIBUTATEIIS
CwmazouHoro Macna, rpag.C Tepmonapa KCII3-I1 0-150 +4.0
OtpaboranHbix Ta3os, rpaa.C | Tepmomapa KCIT3-IT 50-800 +2,0
XA
Temrmiepatypsl Ha TepmomeTp I'OCT 2823- 0-50 +2,0
BcacbiBaHuM, rpana.C 73
Tormmmsa, rpan.C TepmomeTp rocCT 5-50 +2,0
18481-81
JlaBnenue:
ATMOC(EpHOE, MM.PT.CT Bbapometp M-98 300-800 +0,2
Ha BcaceiBanuu, 6ap ManowMmeTp MTU 0-2,5 +1,9
BiaxxnocTu:
Boznyxa Ha Brycke,% | Mcuxomerp | M-34 | 0-100 ‘ +1,0
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A.IO. lllaGanos
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JIOMOTHUTENBHBIA KOHTPOJIb MApaMETPOB OCYIIECTBISUICS C TOMOIIbIO
IITaTHOM CHUCTEMbl JUArHOCTUKU U YOPaBIEHUSI JBUTATEIEM C BBIBOJIOM
uH(pOpMAIUU HA KOMITBIOTED.

[Tpu ucHbITAaHUAX HCIOIB30BANIOCH CHHTETUYECKOE cMa304dHoe Macio SAE
SW-40 APl SM/CF.

3. Pe3yabTaThl HcNIbITAHMIT akTHBaTOpa ropenus Difron 501G

3.1Pe3yabTaThl MOTOPHOII cCepUM UCIILITAHUIT 00Pa310B TOIJIMB

Jns ucnbitarnii 3¢p(HEeKTUBHOCTH paboThI akTuBaTopa ropenus Difron 501G
ObUIM MIPOBEJICHBI MOTOPHBIE CTEHOBbIE HCIIBITAHMS 00pa3lioB 0a30BOro OEH3MHA
AUN-95-K5 u geTsipex o0pa3ioB OEH3MHA, COAECPIKAIIECTO UCTIBITYEMYIO TTPUCAIKY B
pasHbix koHneHTparusax (50 r, 100 r, 200, 300 r va 1000 kr TorIuBa).

Jlist oueHkn 3(¢¢eKkTa MCHOIb30BAHMS OCH3MHA, COJEPXKAILErO0 MOIOIILYIO
npucanky Difron 6892, momy4aemMoro HEMOCPENCTBEHHO IMOCIE Hadaia ero
VCIIOJIb30BaHUs (T.H. «MTHOBEHHOro» 3(d@dexra), ObulM MpPOBEAEHHI MOTOPHBIE
CTEHJIOBBIE CPABHUTEIbHBIE CIIBITAHUS IO CIIEAYIOLIEH porpaMme:

- 3ampaBKa JBUTATENS UCTIBITYEMbIM 00pa3IioM TOTLIINBA;

- IIyCK, IPOTPEB 10 paboyeil TeMrepaTypbl, HapaboTKa Ha PUKCUPOBAHHOM
pexume 30 MUHYT;

- CcHATHE 0a30BBIX XapaKTEPUCTHUK JIBUraTells - JBYX Harpy304HbIX
xapaktepucTtuk npu N=2000 o6/mur u N=3000 06/mMuH. V3MepsroTCsS KpyTSIImii
MOMEHT, 4acTOTa BpALICHHs KOJEHYaTOro Baja, MTHOBEHHBIH pacxoj TOILIUBA,
COJIep)KaHUE TOKCHUECKUX KOMIIOHEHT B OTPa0OTaBIIMX razax (OKCHI U JHOKCHT
yraepoga CO u CO,, okcunbl azota NOy, octatounsie yrieBogopoasl CH),
MTHOBEHHBI  COCTaB CMECH, COJEp)KaHHE OCTaTOYHOTO KHCJIOpojga B
oTrpaboTtaBmmx razax O,, Temrneparypa oTpadOTaBIINX T'a30B;

- 00paboTKa pe3ynbTaTOB UCIBITAHUM, PUBEJICHUE PE3YIbTATOB U3MEPEHUN
K CTaHJApTHBIM YCIIOBUSIM, aHAJIU3 NOJYyYEHHBIX Pe3yIbTaToB.

Pesynbrartel wucnbiTaHuid CBeACHBI B TabOn.1,2 W MOPOMILTIOCTPUPOBAHBI
rpadukamu Ha puc. 4-11.

B Tabnuiiax 31ech U ganee UCroab30BaHbl CIeAYIOmre 0003HAYCHHUS:

N —gacToTa BpaICHUA KOJCHYATOTO Baja JBUTATCIIA,
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Me - pekTUBHBIN KPYTAIUNA MOMEHT;

Ne- 3¢ dexTnBHAs MOIIIHOCTb;

Gt — yacoBoif pacxo/1 TOIJINBA;

g€ — yJeabHbIi pacxo]l TOIINBA;

ne — 3QPEeKTUBHBIN K.11.11.;

o - K03 uIueHT u30bITKa BO3AYXa;

Tor— remneparypa OoTpabOTaBIIMX ra30B ABUTATEIIS;

CO — conepkaHre OKUCH YIJiepoja B OTpabOTaBIIMX ra3ax JBUTaTeNs;

CO,— coaeprxkaHue AByOKUCH yriiepoa B OTpabOTaBIIMX ra3ax JBUraTels;

NOX — coneprkaHue OKHCH a30Ta B OTpabOTaBIIMX ra3ax JBUTaTENs;

CH — cogepanue OCTaTOYHBIX YTJIEBOJOPOAOB B OTPaOOTaBIIMX Ta3ax
JIBUTATEJISL.

Pe3ynbraThl  WCHBITAHUW  NpUBEACHH  HUXe, B Tabm. 12 wu

MPOUJUTIOCTPUPOBaHbI Tpadukamu Ha puc. 4...11.
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Harpy3ounas xapakrepuctuka, N=2000 06/mun

bazosoe monnueo AU-95-K5
Ne Me, Ne, Gr, | gexr/| me @ | CO% | CH, | NO, |CO,% | Tor,
pexn HM kBT KI/4 KkBT4 ppm ppm rpaa.C
Ma
1 20,59 4,31 2,51 0,581 0,141 0,996 1,565 166 1289 13,69 355
2 40,18 8,41 3,33 0,395 0,207 0,988 1,502 182 2077 14,02 392
3 60,26 12,62 4,27 0,338 0,242 0,982 1,276 197 2420 14,12 468
4 80,35 16,83 514 0,306 0,268 0,980 1,285 184 2380 14,21 495
5 105,46 | 22,09 7,20 0,326 0,251 0,885 4,226 213 930 12,64 528
baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 501G 50 /1000 ke
Ne Me, Ne, Gr, ge, kr/ ne o CO,% CH, NO, CO,,% Tor,
pexu HM kBT KI/4 kBT4 ppm ppm rpaa.C
mMa
1 20,71 4,34 2,49 0,573 0,143 1,000 1,367 167 1267 13,88 361
2 41,43 8,68 3,31 0,381 0,215 0,993 1,377 183 2078 13,98 404
3 60,63 12,70 4,17 0,329 0,249 0,985 1,388 181 2330 14,08 454
4 81,34 17,04 5,19 0,305 0,269 0,986 1,255 182 2438 14,20 507
5 109,13 | 22,86 7,30 0,319 0,256 0,892 4,060 192 983 12,77 550
baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 501G 100 2/1000 k2
Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO,,% Tor,
pesxu HM kBT KI/4 kBTu4 ppm ppm rpaa.C
Ma
1 22,23 4,66 2,48 0,533 0,154 1,001 1,400 165 1249 13,92 356
2 39,91 8,36 3,20 0,382 0,214 0,992 1,470 181 1937 13,88 400
3 60,63 12,70 4,17 0,329 0,249 0,983 1,320 185 2290 14,19 448
4 82,35 17,25 5,09 0,295 0,277 0,985 1,208 190 2424 14,19 503
5 109,89 | 23,02 7,03 0,306 0,268 0,884 3,998 198 1039 12,78 543
baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 501G 200 2/1000 ke
Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO,,% Tor,
pexn HM kBT Kr/4 kBT4 ppm ppm rpan.C
Ma
1 21,22 4,44 2,40 0,540 0,151 1,003 1,358 170 1169 13,91 354
2 41,43 8,68 3,26 0,376 0,218 0,997 1,406 180 1988 13,94 399
3 61,64 12,91 4,20 0,326 0,251 0,991 1,293 189 2409 14,17 451
4 80,84 16,93 5,19 0,306 0,267 0,983 1,242 187 2419 14,25 502
5 109,64 | 22,96 7,25 0,316 0,259 0,892 4,076 192 983 12,83 544
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baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 501G 300 2/1000 ke

No Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, | CO.% | Tor,
pexn HM kBT KI/4 KBTY ppm ppm rpaa.C
Ma
1 19,70 4,13 2,30 0,557 0,147 1,003 1,325 156 1142 13,97 352
2 42,44 8,89 3,38 0,380 0,215 0,995 1,409 169 2069 14,00 398
3 59,62 12,49 4,13 0,331 0,248 0,982 1,461 173 2398 14,20 444
4 81,34 17,04 5,29 0,310 0,264 0,985 1,307 179 2345 14,20 502
5 109,13 | 22,86 7,20 0,315 0,260 0,893 4,020 184 983 12,79 546

Tabn. 1. Harpy3ounsie xapaktepuctuku asurarens BA3-2112 npu pabote Ha
OCH3HMHE ¢ pa3IMYHBIM cojepKaHreM akTuBatopa roperus Difron 501G, n=2000
00/MUH.
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Harpy3ounas xapakrepuctuka, N=3000 06/mun

bazosoe monnueo AU-95-K5
Ne Me, Ne, Gr, | gexr/| e @ | CO,% | CH, | NO, |CO,% | Tor,
pexn HM kBT KI/4 KBTY ppm ppm rpaa.C
Ma
1 20,65 6,49 3,35 0,516 0,159 0,990 0,961 165 2017 14,46 470
2 42,31 13,29 4,75 0,358 0,229 0,990 0,970 170 2841 14,41 487
3 60,95 19,15 6,11 0,319 0,256 0,994 0,820 176 3132 14,50 531
4 80,59 25,32 7,16 0,283 0,289 0,987 0,910 143 3026 14,51 573
5 112,83 | 3545 10,98 0,310 0,264 0,856 6,282 197 855 11,46 593
bazoeoe monnuso AU-95-K5 ¢ npenapamom Difron 501G 50 2/1000 ke
Ne Me, Ne, Gr, ge, kr/ ne o CO,% CH, NO, CO,,% Tor,
pexu HM kBT KI/9 kBT4 ppm ppm rpan.C
mMa
1 21,22 6,67 3,38 0,506 0,162 0,999 0,944 144 1985 14,45 485
2 41,43 13,02 4,67 0,359 0,228 0,990 1,060 146 2713 14,41 498
3 60,63 19,05 5,89 0,309 0,265 0,991 0,972 146 2922 14,48 528
4 80,84 25,40 7,07 0,278 0,294 0,989 0,974 148 2992 14,53 586
5 115,19 | 36,19 11,09 0,306 0,267 0,837 6,438 171 527 11,40 601
baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 501G 100 2/1000 k2
Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO,,% Tor,
pesxu HM kBT KI/94 kBT4 ppm ppm rpaa.C
Ma
1 21,22 6,67 3,33 0,499 0,164 0,995 0,932 168 1912 14,32 437
2 40,92 12,86 4,47 0,348 0,235 0,994 1,033 169 2717 14,31 4380
3 61,13 19,21 5,86 0,305 0,268 0,997 0,818 142 2992 14,39 530
4 79,83 25,08 7,03 0,280 0,292 0,991 0,940 134 2962 14,45 567
5 114,69 | 36,03 11,30 0,314 0,261 0,830 6,401 164 545 11,38 588
baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 501G 200 2/1000 ke
Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, CO,,% Tor,
pexn HM kBT Kr/4 kBT4 ppm ppm rpan.C
Ma
1 21,35 6,71 3,30 0,491 0,166 0,996 0,934 147 1905 14,49 465
2 42,20 13,26 4,67 0,353 0,232 0,991 0,995 154 2720 14,38 492
3 61,52 19,33 5,86 0,303 0,270 0,990 0,933 137 2994 14,54 543
4 82,37 25,88 7,25 0,280 0,292 0,989 1,001 152 3026 14,53 582
5 11491 | 36,10 11,19 0,310 0,264 0,834 6,431 179 571 11,36 599
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baszoeoe monnuso AU-95-K5 ¢ npenapamom Difron 501G 300 2/1000 k2

Ne Me, Ne, Gr, ge, kr/ ne a CO,% CH, NO, | CO,% Tor,
pexn HM KBT KI/4 KBT4 ppm ppm rpaa.C
Ma
1 20,21 6,35 3,38 0,532 0,154 0,993 0,930 141 1984 14,45 484
2 40,92 12,86 4,64 0,361 0,227 0,992 1,031 143 2715 14,36 493
3 61,64 19,36 6,05 0,312 0,262 0,992 0,900 137 2990 14,52 548
4 81,34 25,55 7,07 0,277 0,296 0,980 0,933 138 3024 14,53 583
5 114,18 | 35,87 11,43 0,319 0,257 0,836 6,467 182 512 11,31 603

Tabn. 2. Harpy3ounsie xapaktepuctuku asurarens BA3-2112 npu pabote Ha
OCH3MHE C pa3IMYHbIM cofiep)KaHueM akTuBaropa ropenus Difron 501G, n=3000
00/MUH.
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Puc.4. M3meneHnune yaenpHOTO pacxo/ia TOIUIHBA MPH paboTe IBUTATENs Ha OCH3MHE C
pasIuYHBIM cojJiepikanreM akTrBaTopa roperus Difron 501G no Harpy3ouHoi
xapakrepuctuke, N=2000 06/mMuH
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Puc.5. M3meHeHune yaenbHOro pacxoia TOILIMBA IPU paboTe BUraTess Ha OEH3UHE ¢
pa3IMYHBIM cojiepkanueM aktuBatopa roperust Difron 501G no Harpy3o4Hoit
xapakrepuctuke, N=3000 06/MuH
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Puc.6. N3smenenne s¢pdpextuBHoro KII/] mpu pabore nBuratens Ha OeH3UHE C
pa3IuYHBIM cojJiepikanreM akTrBaTopa roperus Difron 501G no Harpy3ouHoi
xapakrepuctuke, N=2000 06/mMuH
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Puc.7. U3menenune s¢dpextuBHoro KII/] mpu pabore npurarens Ha G€H3UHE C
pa3IM4HBIM cojiepkanueM aktuBaropa ropenust Difron 501G no marpy3o4noit

xapakrepuctuke, N=3000 06/MuH
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Puc.8. U3menenune comep’anust OCTaTOUHBIX yriieBogopoaoB CH B orpaboTaBmmx razax
npu padote ABUraTess Ha OEH3UHE C pa3IMYHbIM COJIEPKaHUEM aKTUBATOpPa TOPEHUs
Difron 501G no Harpy3o4Hoii xapakrepuctuke, =2000 06/MuH
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Puc.9. M3menenue copepxaHus 0CTaTOUHbIX yriaeBoaopoaoB CH B oTpaboTaBmiux rasax
npu paboTe ABUTaTeNsl Ha OCH3MHE C Pa3IMYHbIM COJIEpKaHUEeM aKTHUBATOpa TOPEHUS
Difron 501G no Harpy3o4Hoii xapaktepuctuke, N=3000 06/MuH
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Puc.10. M3menenue comepkanust okcuaoB azota NOX B oTpaboTaBImuX ra3zax mpu
pabote ABUTATEINS HA OCH3MHE C Pa3IUYHBIM COJIep)KaHueM akTuBatopa ropenus Difron
501G no Harpy3ouHoit xapakrepuctuke, N=2000 06/Mux
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Puc.11. U3menenue conepkanus okcuaoB a30ra NOX B 0TpabOTaBIINX Ta3ax Mmpu
pabote nBUTaTeNs Ha OCH3UHE C Pa3IMYHBIM COJIEpKaHUEM akTuBaTopa ropenus Difron
501G no Harpy3ouHo# xapakrepuctrke, N=3000 06/MuH
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3.2 Ouenka oomero 3¢dexra padorsl aABUraTeqsst Ha Oensune AU-95 ¢

npucaakoii Difron 501G B pa3iu4HbIX KOHIEHTPALMAX BBO/A

Ycpennennsie 3¢(EKThl, MOTYyYCHHBIE MyTeM HHTEPHOJSAIUN Pe3yIbTaToOB

HSMepeHI/Iﬁ rokKasarejen ABUI'aTCJIAL IIPpHU €TI0 pa60Te Ha OCH3MHE C Pa3IN9HbIM

conepkanueM aktuBatopa ropermss Difron 501G mo oTHomeHwio kK 06a3oBOMY

OCH3MHY, CBEJICHBI B Ta0JI. 3 M MPOWLIIOCTPUPOBAHBI rpadkaMu Ha puc. 12.

No | TIpoueHt BBOMA Mour- Pacxox CO CH NO
npucajaku Difron HOCTb TOILIABA
501G
1 0,005 +2.30 -1.44 -2.47 -7.85 -3.46
2 0,01 +2.45 -4.08 -3.64 -3.21 -5.67
3 0,02 +2.08 -4.26 -4.47 -6.80 -6.11
4 0,03 +1.81 -1.60 -3.44 1223 -3.45

Ta6:1.3. YcpeaHeHHbie 3a MUK UCTIBITAHUNA PE3YJIbTAThl IO N3MEHEHHIO
napameTpoB paboTsl nBurareis BA3-2112 Ha GeH3uHax ¢ TOIUIMBHON MPUCAIKOM
(axtuBatop ropenwus) Difron 501G
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Puc. 12. YcpenHeHHble 3a HIUKI UCIIBITAHUI PE3yJIbTaThl 10 U3MEHEHUIO
MOIITHOCTH M pacxojia ToriuBa aurareiss BA3-2112 na OeH3uHAX ¢ TOILIMBHOM
npucaakoi (akrusatop ropenwus) Difron 501G
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HOHY‘ICHHLIG pE3YIbTAaThl CBUACTCIILCTBYIOT O CIICAYIOIICM:

1. AxTuUBaTOp TOpEHHUS Difron 501G obecneunBaer 3aMETHOE
MIOJIOKHUTEIIPHOE BIMSHUE HA MOKA3aTEM MOITHOCTH, TOTUTUBHONW YKOHOMHYHOCTH
U TOKCHYHOCTH OTpabOTaBIIMX Ta30B OEH3MHOBOTO  BBICOKOOOOPOTHOTO
JIBUTATEISI.

2. Benuuunbl  oTHOCHTENBHBIX  3(G(EKTOB  pabOThI  IPHUCATKH
CYIIIECTBEHHO 3aBUCAT OT KOHIIEHTpAIMHM €€ BBOAAa B TorumBo. Kak ciemyer u3
aHaju3a JaHHBIX, IPUBEJCHHBIX B Ta0J. 3, HauBbICITUN 3P eKT paboThl MPUCATKU
HaOroaeTCs Mpu KoHIeHTparuu BBoja mopsiaka 130...140 r va 1000 kxr ToruBa.
YMeHbllIeHHEe WM YBEJIMYEHHE KOHLEHTpAIlMU TMPUCATKU BIEYET 3a COoOOM
yMeHbIlleHue 3(dexkra 1o MOMHOCTH €W SKOHOMUYHOCTH JaBUTarens. [lpu
ONnTUMAaIbHON KOHIeHTpamuu mnpucagku Difron 501G MoxHO 0XuAaTh pocTa
MOIIHOCTH 10 2,5...3,0% u cHmxeHue pacxonaa tormsa 110 4,5...5,0%. Ilpu stom
YBEIMYECHHE KOHIEHTpAIlMM TMPHUCAJKUA BJIeUeT 3a coboi pocT sddekra Mo
YMEHBIICHUIO COJIEpKaHusl OCTarouHbix yrieBoaopogoB CH. Ilpu sTom
u3MeHeHue conepxkanusi okcuaoB yriaepoga CO u azora NOX manio BBIpaKEHO U
HAXOJIUTCS B MPECIax MOTPEITHOCTH U3MEPCHHUSI.

3. Crnemyer OTMETUTb, 4YTO TIOJYYECHHbIE PE3YJIbTAaThl OTHOCSTCS K
MIPUMEHEHUIO0 aKTUBATOpa TOPEHUS K 0a30BOMY TOIUIMBY OIPEACICHHOTO COCTaBa
(macmopT KadecTBa MpuBeeH Bbilie). [Ipu ucnonp3oBaHuu B KauecTtBe 0A30BOTO
TOTUTMBA JPYrOoro TPYHIIOBOTO COCTaBa pPe3yJbTaThl MOTYT ObITh MHBIMU. Kak
MOKAa3bIBACT TMPAKTHKA aHAJIOTHYHBIX paldOT, MPOBOAMMBIX VcmoiHutenem, B
MIEPBYIO OYEPE/Ib BAKHBIM JIJIT ONTUMHU3AINK COCTaBa KOMIIO3UITMOHHOTO TOTIJINBA,
COJIepKAIleT0 MPHUCAAKY, SBIACTCS COACPKAHUE B HEM KHCIOPOIOCOIASPIKAIINX
KOMITOHEHT. [loaToMy, TIpu BBIPaOOTKE pPEKOMEHIANMA TO TMPUMECHEHHIO
aktuBatopa roperust Difron 501G k koHKpeTHOMY BHIY 0a30BOT0 OCH3WMHA, IS
MOJIYYeHHUs] MaKCUMalbHOro 3¢ @dexTa 1eaecoodpasHo MPOBOJIUTh AHAIOTHMYHOE
UCCJIEIOBAHHUE.

4, B mnemoMm, Obuto OBl TMOJIE3HO MPOBEACHUE IUTEIHHOTO ITHKJIA
ucnbiTannii aktuBaropa roperust Difron 501G ¢ mesbio yCTaHOBJIEHUS MOJIHOTO
apdekTa ero pabOTBl M TOATBEPXKACHHS (aKTa OTCYTCTBHS OTPHUIIATEIHLHOTO
BIUSHUS TPUCAJAKUM HA  JBUTATEb TPU  JUIMTEIBHOM  HMCIOJIb30BaHUHU
KOMITO3UIIMOHHOTO OCH3MHA C €T0 COJICPKAHUEM.
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BbIBO)]I)I 110 pe3yjabTaTaM HCCICI0BAHUSA

[IpoBeneHHbIC KCCIIEAOBAHUS TMOKA3aJIM CYIICCTBEHHBIN TMOJIOKUTEIbHBIH
ek, obecrieurBacMblii MPUMEHEHHEM BCEX TPEX TOIUTUBHBIX MPUCAIOK
cemericta Difron. HabGmomaercss ompeneneHHBIH pOCT MOIIHOCTH JBUTATEI,
CHI)KECHHME Pacxoja ero TOIUIMBa 0e3 CYMIECTBEHHOTO W3MEHCHUS TOKCHYHOCTH
OTpabOTaBIIMX Ta30B NP NPUMCHEHHH OCH3MHOB C COJCPYKAHUEM MOIOIINX
IPUCAJOK M aKTHBAaTOpa TOPCHUsI YKAa3aHHOTO THIIA. KonkperHbie 1udpbI
3pdeKkToB comepkarcsi B YACTHBIX BBIBOJAX TI0 KAKAOMY (parMeHty
VCCIICTOBAHUSI.
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IMPUJIOKEHHUE 1

@DOTOOTUET MO pPe3ybTaTaM UCIBITAHUN OEH3MHA C MOIOIIEH
npucaakoi Difron 6888U
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Puc.I1-2-1. BHemnuii Bu1 OTHEBOM MOBEPXHOCTH MOPIITHS TOCIIE 3arpsi3HEHUS

=SS,

BHUJI OTHEBOM MOBEPXHOCTH TIOPIIIHS TTOCIIE [IHKJIA UCTIBITAHHIA
JIBHTATEIsI, paboTarolero Ha 0eH3uHe ¢ Moroniel npucankoit Difron 6888U

Puc.I1-2-2. HemHﬁ
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3aI'psA3HCHUA

Puc.I1-2-4. BHeninuii Bu1 OTHEBOM MOBEPXHOCTH TOJOBKH IIMJIMH]IPOB TOCIE ITUKJIA
UCTIBITAHUI JBUraTENs1, paboTaroiiero Ha OeH3uHe ¢ Moromiei npucaakoii Difron 6888U
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Puc.I1-2-5. BHemHuil BU BITyCKHBIX KJIAMTAHOB MOCIIE 3arPsI3HEHUS

Puc.I1-2-6. Buenmnuii Bu1 BIyCKHBIX KJIAMMAHOB MOCIIE IIUKJIA UCTIBITAHUN IBUTATENS,
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paboraromiero Ha OeH3uHe ¢ Morotei npucaakoi Difron 6888U

Puc.I1-2-7. BuenmHuii Bu BRITYCKHBIX KJIAIIAHOB ITOCTIE 3arpsA3HEHUS

d
Puc.I1-2-8. BHenmauii BuI BRITYCKHBIX KJIAITAHOB ITOCTIE ITUKIIA UCIIBITAHUMA JIBUTATEIIS,

paboTaroiero Ha 6eH3uHe ¢ Morolel npucazakoi Difron 6888U
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Puc.I1-2-9. Buemnuii BU1 MHAKEKTOPOB MOCIIE 3arpsi3HEHUS

Puc.I1-2-10. Baemnuii Bu MHXXEKTOPOB MOCIE IIUKJIA UCTIBITAHUH IBUTATENS,
paboTaroiero Ha 6eH3uHe ¢ Morolel npucazakoi Difron 6888U
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Puc.I1-2-11. Baemnuii Buj cBedeit 3akuranus mociie 3arpsi3HeHus

Puc.I1-2-12. BHemHui BU cBevell 3a)KUTaHus IOCJIE IMKJIa UCIIBITAHUI IBUTAaTEIs,
paboTaroiero Ha 6eH3uHe ¢ Morolel npucazakoi Difron 6888U
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HNPUJTOXEHHUE 2

DOTOOTUYET MO pe3ybTaTaM UCIBITAHUN OEH3MHA C MOIOIIICH
npucaakoi Difron 6892
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Puc.I1-1-2. BHemHuii BUJT OTHEBOM MOBEPXHOCTH MOPIIHS MOCIE [IUKIIA UCTIBITAHUN
JIBUTATEIIs, paboTarolero Ha OeH3uHe ¢ Morotel npucaakon Difron 6892
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Puc.I1-1-3. BHeuHuii BUa OrHEBOI MOBEPXHOCTH MOJIOBKH IIUJIMHAPOB MOCTE
3arps3HCHUS

Puc.I1-1-4. Buenrnuii BuJ1 OrHeBOI MOBEPXHOCTH TOJIOBKH IIMJIMHAPOB MOCJE IIUKJIA
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UCTIBITAaHMI JBUTaTEIs, paboTaromiero Ha OeH3uHe ¢ Moromieil mpucaakoi Difron 6892 ‘

Puc.I1-1-5. BHemHuii BUJ1 BCKHBIX KJIANTAHOB MOCTIE 3arpA3HEHUS

Puc.I1-1-6. BHeniHuii BUJ1 BIIyCKHBIX KJIAIIAHOB MOCIE [[UKIIA UCTIBITAHUM JIBUTATENs,
paboraroriero Ha OeH3uHe ¢ Moromiei mpucaakoi Difron 6892
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Puc.I1-1-7. BHemHuii BUJ BHITYCKHBIX KJIAMaHOB MOCIJE 3arPs3HEHMUS

Puc.I1-1-8. BuenrHuii Bua BRIMYCKHBIX KJIAMIAHOB MOCTE IIUKJIA UCTIBITAHUMA IBUTATEIS,
paboTaroiero Ha 6eH3uHe ¢ Morolnei npucaakoi Difron 6892
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Puc.I1-1-9. BHemnuii BUI WHKEKTOPOB MOCIIE 3arpsi3HEHUS

Puc.I1-1-10. BHeniHuii BUJI MHKEKTOPOB MOCIIE LIMKJIA UCIIBITAHUIN ABUTATENS,
paboTaroiero Ha 6eH3uHe ¢ Morolnei npucaakoi Difron 6892

PyxoBoautens ucnbitanuii Q5
A.IO. IlTaGanoB




Kadenpa UICYuTC ®I'AOY BO «CIIGITY Ilerpa Benukoro»

Puc.I1-1-11. Buemnuii Bua cBeveil 3a)kuralus nociie 3arpsi3HeHus

Puc.I1-1-12. BHemHui BU cBevell 3a)KUTaHus IOCJIe IIMKIJIa UCIIBITAHUIN IBUTaTENIs,
paboTaroiero Ha 6eH3uHe ¢ Morolnei npucaakoi Difron 6892
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NOPUITOXEHUE 3

CTAHIAAPT
CHUCTEMBI JOOPOBOJIBHON cepTU(DHKAIIMK TOILIMB, CMa30YHBIX Macel U
texaudeckoit xumuu CJIC 'CM-FLM
CTO CJC 007-2008

BEH3UHEI JIJIS1 ABTOMOBWJIBHBIX JIBUT ATEJIEN

MeToj OlIeHKH CKJIOHHOCTH K 00pa30BaHUIO OTJIOKEHUM M MOIOIIEH CITOCOOHOCTH
OCH3UHOB

Hacrosimias WHCTPYKIMS —YCTaHABJIMBACT METOJ OICHKHA CKJIOHHOCTH
aBTOMOOMJILHBIX OCH3MHOB K OOpPa30BaHMUIO OTJIOKEHHUU M OILEHKH €ro MOoIIen
CITOCOOHOCTH.

1. CYHIHOCTb METOIA

CylHoOCTh METOZa COCTOUT B TIPOBEJICHUM HCIBITAHWS OCH3MHOB Ha
CTOMKOCTh K OOpa30BaHUIO OTJIONKEHUM HA JETAIAX JBUTATENsE U CHOCOOHOCTH
YMEHBIIIaTh CKOPOCTh 0Opa30BaHUs OTJIOKEHHUH MO0 00BEeM paHee HaKOTUICHHBIX
3arpsI3HCHWA OPTraHWYECKON TPUPOIBI HAa TMOBEPXHOCTSAX KaMephl CropaHus,
BITYCKHBIX U BBIITYCKHBIX KJIallaHOB, CBEUCH 3a)KUTaHUS.

VcnbiTanue, MOTOPHO-CTEHIOBOE, MPOBOAWTCS Ha asuratene BA3-2111
6o asurarene BA3-2112 npu pabouux Temreparypax U MePEeMEHHBIX PeKUMax
B TeueHre 20 MOTOYACOB.

KoHTpoab ckopocTt oOpa3oBaHUs OTIOKEHUN MPOBOIUTCS MO U3MEHECHUIO
MacChl KOHTPOJBHBIX JeTale (BIMYCKHBIX, BBIMYCKHBIX KIIAllAaHOB, CBEUeH
32)KATaHUs), @ TAK)KE BU3YAJIBHO.

2. UCIIBITATEJIbBHOE ObOPYJIOBAHUE, MATEPUAIJIBI,
PEAKTHUBbI

PykoBomutens ucneitanui Q7
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Jlnst mpoBeieHMs] WCIBITAaHUSI MCIIOJIB3YETCS CIIEAYIOIIee HCIbITaTeIbHOEe
000pyI0BaHUE, MATEPHAIIBI, PEAKTUBBI:

- neurateinb BA3-2111 nu6o BA3-21128 (texHuueckas XapaKTepHCTHUKA
NpUBEACHA B IPHIOKEHUH A);

- CTeHJl JUIsl TIPOBEJICHUSI MCHBITAHUW JBUTaTelel (OCHallleHuEe CTeHJa
MIPUBEJICHO B NpuiiokeHuu b);

- Becol oT O T 710 200 T ¢ ToyHOCTRIO 10 0,001 T

- renTaH HopMaJibHbIN 3TanonHbii o 'OCT 25828;

- tomyod o 'OCT 5789.

3. IOATOTOBKA K UCIOBITAHHUIO

3.1 MHcnwitanus mpoBoasaT Ha asurarene BA3-2111 unu BA3-2112 B
MOJHOCTBIO HCIPABHOM COCTOSIHMHM, OOKaTaHHOM JIO0 TIOJHOM CTaOuiIv3anuu
napameTpoB.

3.2 Kax/moe UCIBITaHUE MPOBOJUTCS C UCIIOJIB30BAHUEM HOBOT'O KOMILIEKTA
CBEUEH 3aKUraHusg MapKd U THUIMA, PEKOMEHJIOBAHHOIO 3aBOJOM-U3TOTOBHUTEIIEM
JIBUTATEISI.

3.3 Ilepen HauamoMm UCHBITAHUNA MPOU3BOIUTCS TEMOHTAX TOJIOBKHU OJI0Ka
UWJMHIPOB, pa30opka KJIamaHHOro wmexaHusma. [IpousBoguTcs HavaabHOE
B3BCIIMBAHUE CBEYEH 3a)KUTAHUS, BCEX BITYCKHBIX W BBIMYCKHBIX KJIAMaHOB, a
Takxe pororpadupoBaHue AeTalIEH.

[lepen B3BemIMBaHWEM BCE JETANM TIIATEILHO NPOMBITH - B TENTaHE
HOPMAaJIbHOM UJIM TOJIYOJI€, 3aTEM BBICYIIUTb.

Pe3ynbTaThl B3BEIIMBAHUS 3aHECTH B KapTy B3BEIIMBaHUs (MpHiIokeHHe B).

3.4 Tlocme wMuKpoMeTpaka ¥ B3BCIIMBAHWS JIBUTATeIh COOpaTh B
COOTBETCTBHUH C «PyKOBOJICTBOM 1O PEMOHTY JIBUTATENIs » M YCTAHOBUTDH Ha CTEHI,
OCHAIIIEHHBIN 000pyA0BaHUEM, TICPEUNCIICHHBIM B MPUJIOKEeHNHU b.

3.5 IlpoBectn  kparkoBpemeHHyro (10 wmuH) 00KaTky COOpaHHOTO
JIBUTATEJIS HA PEKUME XO0JIOCTOTO XO/1a MIPU YaCTOTE BPAIICHUS] KOJICHYATOrO BaJia
850 06/MuH.

3.6 Ilocre 3aBepilieHUs KPATKOBPEMEHHOM OOKAaTKHU:

3.6.1 3amepuTh KOMIPECCOMETPOM JIABJIICHUE CXKATHS BO BCEX IUIMHAPAX,
KOTOpO€ A0HKHO ObITh He Huke 1,10 m1ITa.

3.6.2 3ameputh pudopom KOHTPOJIS FEPMETUYHOCTH
[IAJIUHAPOTIOPIITHEBON TPYNIBI MapaMeTphl MOJHOTO M OCTAaTOYHOTO BaKyyma B
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IMHApaX. 3HAYeHHE «IOJMHBIA BaKyyM» JOJDKHO ObITh He Hike 0.85,
«OCTaTOYHBIN BakyyM» - He Bbiiie 0.35.

4 TIPOBEJJEHUE UCIIBITAHUA

4.1 TIpoBecTH JTAJOHHOE 3arps3HEHUE MCHBITYEMOTO JBUTATENS 110
cleIyIoleH mpoueaype:

4.1.11IpuroToBUTH STAJIOHHYIO 3arPsI3HSIONIYI0O CMECh, cocTosryto u3 80%
aBromoOunpHOTO OeH3uHa «Perymsip» mo T'OCT P 51105, 15% npuzensHOrO
tomuBa 1o I'OCT 305, 5% macina MC-20 o I'OCT 21743 B xonuaectse 20 1.

4.1.2 3anuTh DTAJIOHHYIO 3arps3HAIONIYI0O CMeChb B TOIUIMBHBIA 0ak
YCTaHOBKH C UCITBITYEMBIM JBUTATEIIEM.

4.1.3 3amycTuTh JBUTATENb, IPOTPETH 0 paboyeil TeMneparypbl MOTOPHOTO
Macila ¥ OXJIAKIAIOIIEN KUIKOCTH.

4.1.4 Beipabotate 20 71 OTaJOHHOM  3arpsi3HSIONIE  CcMecH  Ha
(UKCUPOBAHHOM PEKHUME C YAaCTOTOM BpaleHus kosieHdatoro Bayia 1800 o6/mMuH
IIpU Harpy3ke He Bhilie 30 HM.

4.1.5]/Ipurarenb OCTAaHOBUTH, MOCJIE OXJIAXKJICHUS 0 TeMIepaTyphl B OOKce
— JIEMOHTHpPOBATh TOJIOBKY OJlOKa IWJIMHAPOB, KIIAMAHHBI MEXaHW3M, CBEUYU
3KATAaHUSA. AKKYypaTHO HM3BJIeYb KJalaHa, TMPOMBITh B TENTAHE WU TOIYOJe OT
OCTAaTKOB Macja 4acTH JeTajiel, Ha KOTOPBIX HET OTJIOKEHUN (CTEPKHH KJIAMaHOB,
BHEILIHME KOPIyca U30JIATOPOB CBeueii). BhICyIUTh aeTanu.

4.1.6IlpousBectu B3BemmBanue ¢ ToyHocThio a0 0,001 r Bcex cBeuen
3)KWTAHUS, BITYCKHBIX M BBITYCKHBIX KJIamaHoOB. Pe3ynbTaTbl B3BEIIMBAHUS
3anectu B nipotokost ([Ipunoxenue B). [letanu u paboune mMoBEpXHOCTH KaMephl
cropanus choTorpapupoBarh.

4.1.7]1suratenb coOpaTh. B TommMBHBIN 0ak 3aUTh UCHBITYEMBbIH OCH3HUH.
JlBuraTenp 3amyCcTUTh M TIPOBECTH KPATKOBPEMEHHYIO OOKaTKy Ha peKHUMeE
X0JIOCTOTO X0/1a B TeueHue 10 MUHYT.

4.2 TIpoBeCTH HCTBITAaHUS Ha OMPEICICHUE CKIOHHOCTH aBTOMOOHMIBHBIX
OCH3MHOB K OOpa30BaHUIO OTJOXXCHUH W MOIOIIECH CIIOCOOHOCTH, BBITMOJHUB
CJIeIyIOUIUE TPOLETYPHhI:

4.2.1 JIguratens 3amycTuTh. [Iporpets 10 pabouux TeMrepaTyp MOTOPHOTO
Macjga W OXJaKIAMIIeH >KUAKOCTH. He MomycKkaTh IMOBBIIICHUS TEMIIEPATypPhI

oxJyaxparomieii xuakoct Beime 100° C, MoTopHOro Macia B mozgoHe Beime 90°
C.
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4.2.2 TlpoBecTr U3MepeHNs] HAYAIBHBIX MMapaMeTPOB pabOTHI JBUTATEINS Ha
3aJIaHHBIX pexumMax (Tadim. 1) B ciemyroniem oobeme:

- YaCTOTY BpaIIeHHs KOJCHYATOTO Basa;

- Harpy3Ky JBUTATEIIS;

- pacxo/ TOTLINBA;

- pacxo/ BO31yXa;

- comepxkanue B orpadoraBiux razax CO, CH, CO,, NOy;

- pa3pspKeHHe BO BITYCKHOM KOJUICKTOPE;

- TEeMIIEPaTypy:

a) OXJIAKIAIOMIEH KUIKOCTH Ha BBIXOJIC BUTATEIIS;

0) Macia B KapTepe JBUraTersl.

B) 0TpaOOTaBIINX Ta30B

Ne pexxnma YacroTa BpameHus Harpy3ka Ha aBurarens,
KOJIEHYaTOI' 0 BaJia, HM
00/MUH
1 2000 10,0
2 2000 20,0
3 2000 30,0
4 2000 40,0
5 3000 40,0
6 3000 30,0
7 3000 20,0
8 3000 10,0

Tabu1.1. Pexxumbl 3aMepa KOHTPOJIbHBIX XapaKTEPUCTUK

4.2.3 H3mepeHusi NPOBOJIUTH MOCIE MOJHON CTAOWIM3aLMM TEMIIEpaTyp
Macjaa M OXJAXJAKUIeH >KUAKOCTH, MO0 TPU 3aMepa KaXKJOoro napaMerpa Ha
KOKJIOM pEeXHUME corjiacHo Tadin. 1. Pe3ynabTaThl u3BMepeHUd BHECTU B MPOTOKOJ
(ITpunoxxenue I').

424 llepen HavamoM IMKIA W3MEPEHUNM WHKEKTOPHBIA JBUTATEIb
OCTaHOBHUTb, OOHYIWUTh TaMATh OJOKa yHOpaBlIE€HUS TyTeM OOECTOYMBAHUS
nBHUraTtess He MmeHee 60 ¢, Jajnee BOCCTAaHOBUTL MUTAHUE.

4.2.5 Jlanee ucnpITaHUE TPOBOJAUTH Ha PEKUMAX, YKa3aHHBIX B TaOIuUIE 2,
YepeayIOMUMHUCS IBYXUaCOBBIMU ITMKIaMH. J[TuTenbHOCTh McTbiTaHusi 20 4acoB
(10 uuknoB). McnbiTanue B pejesax MUKIa JOJDKHO ObITh HEMPEPBIBHBIM.
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4.2.6 Havano 1uKkia WCHOBITAHUA CYMTAaTh C MOMEHTa BbIXOJAa Ha
CKOPOCTHOIM pEeXUM NEPBOro 3rana. Bpems mycKOB M OCTaHOBOK Ha PEKHUME HE

YYUTHIBATb.
Bpewms, mun YacroTa BpameHus Harpy3ka Ha nBurarens,
KOJICHYATOTO Baja, HM
00/MHuH
5 MuH 850 0.0
10 mun 1500 30.0
35 muH 2000 50.0
20 MuH 2500 50,0
35 MmuH 2000 50,0
10 Mmuna 1500 30,0
5 MuH 850 0,0

Tab:1.2. PexxuuMbl OCHOBHOTO ITAKJIA UCIIBITAHUMN

4.2.7 ExxeTHEBHO TpW Haydajle ©W OKOHYAHWW IIMKJIA HCIBITAaHUN
PETUCTPUPOBATE:

- atrMocdepHOe JaBJICHUE;

- OTHOCUTEJIBHYIO BIaXKHOCTh U TEMIIEPATYPY BO3AYyXa;

- KOHTPOJIUPOBATh YPOBEHb Macijia B KapTepe ABUTATENs, KOTOPBIM T0KEH
OBITh HA MAKCUMAJIbHOW OTMETKE yKa3aTels YpOBHs Macia,

B nmnomeimienun, riae HAXOAUTCS CTEHA Il TPOBEACHUS UCIBITAHUS
JIBUTaTelisd, TeMIleparypa He aojnkHa npesbimarh 1witoc 40 °C, oTHocUTeNnbHas
BJIQYKHOCTB JIOJKHA ObITH B mipenaenax oT 60 % mo 80 %.

4.2.8 Tlocne 2, 4, 6, 8, 10 IUKIOB HUCHBITAHUNW TPOBECTH H3MEPEHUS
KOHTPOJIbHBIX XapaKTEPUCTHUK JABUTATENS B 00bEME U MO mporpamme 1. 4.2.2.

4.3 VctibITaHUE CUUTATh OKOHYEHHBIM €CIIH:

- Otpaborano 20 gacos (10 rukiioB);

- BO3HMKJIAa aBapHiiHas CUTyallus, yCTpaHEHUE KOTOpor TpeOyeT paz0opku
JBUTATENII M 3aMEHbl KOHTPOJUPYEMBIX JeTajieid, Ju0O0 CYIIECTBEHHOIO

M3MEHEHHUSI PETYJIMPOBOK ABUTATENS (CUCTEMbI MUTAHUS WU 3a5KUTAHUS).

5 OLOEHKA PE3VYJIBTATOB UCIHBITAHNUA
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5.1 Ilocne wucnbITaHUN JEMOHTHPYETCS TOJOBKAa OJ0Ka IWIMHAPOB U
KJIAITAHHBIA MEXAHU3M, IPOU3BEAEHA BU3YyaIbHAsl OLICHKA UX COCTOSHUS.

Bce cBeunm  3axuraHus, BIYCKHbIE W  BBIIYCKHbIE  KJIallaHa
MOATOTABJIMBAIOTCS K B3BCIIMBAHUIO MO mpoueaype corjacHo 1m.4.1.5.
[IpousBoauTcss  B3BElIMBaHME JeTaliedd, (QororpadupoBanue jAetaied U
MOBEPXHOCTEH KaMepbl CrOPAHMS IO OKOHYAHUH HCIIBITAHUN.

5.2 JlaHHBIE W3MEpPEHUW MApPaMETPOB MOIIHOCTH, pacxoia TOIUIMBA U
BO3/lyXa, NOTEPh U TOKCUYHOCTU OTPAaOOTABIIMX I'a30B IMPHUBECTH K HOPMAIbHBIM
aTMOC(EPHBIM YCIIOBUSIM, OLIEHUTh U3MEHEHUE UX U3MEHEHUE B XOJI€ UCITBITAHUM.

5.3 OreHKa COCTOSIHHSI IBUTATEIIS.

5.3.1 OnieHKa CTENeHM 3arpsi3HEHUs IBUTATEINSI CKIIaIbIBACTCA U3:

- BusyasibHOl OLIEHKH CTENEHM 3arpsi3HEHUs JeTaneil 1Buraress (KjIamnaHoB,
CBEYEH 3aKUTaHUsI, TIOBEPXHOCTEN KaMepbl CTOPaHNUs);

- 3MeHeHuno Macchl OTJIOKEHUH OTHOCUTENIBHO 3aMEPEHHOM Mociie 3Tamna
ATAJIOHHOTO 3arpsi3HEHUS] HAa KOHTPOJBHBIX BECOBBIX AJIEMEHTax (KjlamaHax |
CBEUAX 3KUTaHUS);

- I3MEHEeHNI0 TEXHHKO-3KOHOMUYECKUX W 3KOJIOTMYECKMX IOKa3arenei
JIBUTATENSI HA PA3JIMYHbBIX CTAUSAX HUCIBITAHUN OTHOCUTEIBHO U3MEPEHHBIX MOCIIE
3Tana 3TATIOHHOTO 3arpsI3HEHUS.

6. O®OPMJIEHUME PE3VJIbTATOB UCIIBITAHUA

6.1 OreHKka CKJIOHHOCTH HCITBITYEMOTO aBTOMOOMILHOTO O€H3MHA K 00pa30BaHUIO
OTJIOKEHUH U €ro MOIOIIEH CITOCOOHOCTH, MPOBOISATCS CPaBHEHHEM PE3yJIbTaTOB
€ro HCIBITAaHUS C Pe3yJIbTaTaMH UCIBITAHUNA U3BECTHBIX MAPOK aBTOMOOMIBHBIX
OCH3MHOB, COOTBETCTBYIOIIMX TpeOoBaHusIM TexHudeckoro periamenra "O
TpeOOBAHMIX K aBTOMOOWIHHOMY U aBUAIMOHHOMY O€H3WHY, IU3EIbHOMY U
CyJIOBOMY TOTUIUBY, TOTIMBY ISl PEAKTUBHBIX JIBUTATEICH W TOIMMIOYHOMY Ma3yTy"
no kjaccy 4, coaep)Kallux TOBAapHbIE MOIOIIME MPHUCAAKH, IO CICAYIOUUM
napaMeTpam:

- CpemHed OIIEHKE KOJIMYECTBa M CTPYKTYpbl OTJIOKEHUW Ha paboueit
TTOBEPXHOCTU KaMephbl CTOPAHHS,

- CpelmHeW Macce OTJIOKEHUU Ha BCEX KOHTPOJBHBIX BECOBBIX AJIEMEHTAaX
(cBeyax u KJanaHax);

- OTHOCHUTEIBHOMY TMPOIICHTHOMY HW3MEHEHHIO IapaMeTPOB MOIIHOCTH,
pacxoia TOIUIMBA, TOKCHYHOCTH OTPAOOTABIIMX Ta30B, PACCUMTAHHOMY JIJIsi
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KaXXO0TO0 KOHTPOJIbHOT'O IMHKJIA I/ISMCpeHI/Iﬁ OTHOCHUTCJIIPHO HA4YaJIbHOI'O COCTOAHUA
ABUTATCIIA TTOCJIC OTAJIOHHOI'O 3arpsA3HCHUS
- 3aMCYaHUM U OTKJIOHCHI/Iﬁ, BO3HUKIINC IIPpU IIPOBCACHUUN UCIIBITAHUA.

6.3 JlomycTUMbIE paCcXOXKJACHUS MEXKIY MHapaUIeIbHBIMU HCIBITAHUSMU
OJIHOTO U TOTO k€ OCH3MHA IO CTENECHU 3arpsi3HeHUs JeTaneit apurarens - =10%;

6.4 3axiroYeHre O Ka4eCTBE MCCIIEIYEMOTO aBTOMOOWJILHOTO OCH3MHA Ha
COOTBETCTBHE TPYIIE MO CKIOHHOCTH K OOpa30BaHWIO M MOIOIIMM CBOWCTBaM
JAE€TCS HA OCHOBAaHMHM COIIOCTABJICHHWS PE3yJbTAaTOB, TIOJy4aeMbIX TpHU
UCTIBITAHUSX UCCIIETYEMOTO U KOHTPOJIBHOTO (3TaJJOHHOTO) OSH3WHOB.
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