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1. Ha3znauenue npudopa

[IpubGop mnpenHasHayeH sl SMYJALMM CUTHAJIOB JATYMKOB KOHTPOJIS TeMIEpaTypbl U
HamoJIHEHHOCTH caxkeBoro ¢uneTpa (DPF), nBurarenss BHYTpEHHEro CropaHus,
paboTaroliero Ha Au3eNbHOM ToruiMBe. [Ipubop MCOAB3yeT CUTHANBI IITATHBIX JATYMKOB
TeMIlepaTyphl, AaTyuka AUQGepeHIuanbHOr0 AaBICHHUS CaXeBOro (UIbTpa U JaT4YHKa
MaccoOBOI'0 Pacxojia BO3AyXa, aHAIM3UPYS U Npeoldpas3ys 3TU 3HAUYEHHUs, COTVIACHO MOJIEIH
mTaTHOM paboThl caxkeBoro ¢uiabTpa. Tem cambiM oOJsieryass MOMCK U BBISIBJICHUE
HEUCITPaBHOCTH B BBIITYCKHOM cHCTEME OTPabOTaBIIMX ra30B U3EJIbHOTO JIBUTATEIS.
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4. MonTax npudopa

MomnTax npudopa cieayeT Mpou3BOAUTE MPU OTKIIOUYEHHOW OaTaper MUTaHHUsl aBTOMOOUIIS
(AKB). 3apanee cienyer onpeaeanuTh TOYKU MOIKIIOYEHUS MUTaHUS Mpudopa U JaTYUKOB,
KOTOpbIE UCTIOJB3YIOTCS ISl €r0 paboThI.

BHUMAHHE ! ! ! IIutanue npudopa 5 BoabT, M03TOMY NOAKJIIYATH €ro cjeayer
TOJIBKO K BbiBOAaM JBY wmiam nmuranus aatyukoB (AMPB), rae Ha padGoraromem
ABMrareJse nmpucyrcrsyer S BoabT. Maccy nuranus npudopa, cjeayer Takxke Opathb ¢
MAacce ITHX JKe JaTUYMKOB, a He 0T 00111ei Macchl aBTOMOOMJI!

JInst onpeeneHusi CUTHAJIBHOTO MPOBOJIA IEPBOr0 IaTYMKA TEMIIEPATYPHI, CJIEAYET BKIIOUUTh
3QKUTAaHUE W W3MEPUTh HANpsSHKEHUE Ha €ro JBYX BbIBOJaxX. Ha cuUrHambHOM mpoBOAE
00s13aTeNIbHO OyIEeT MPUCYTCTBOBATh KAaKOW-TUOO MOJOKHUTEIbHBIN YPOBEHB, OTHOCUTEIIHHO
CUTHAJIbBHOW MaccChl, HE paBHBIN HYI0. [lOoAKIIOYAThCS K CUTHAIBHOMY IMPOBOIY CIIEAYET



OTpe3aB €ro OT JaTyuka B CTOpOHY DBV, Kak mokazaHo Ha cxemax Huke. Te ke nercTBus
cleayeT NIpPOU3BOAUTh W C OCTAJIBHBIMM JaTdyukaMu. IlepBbIii AaTYMK TEMIIEPATYPHI
00s3aTeNbHO JTOJDKEH HAXOJMUTHCS B MOTOKE oTpaboTaBuiux rasos. Muaue paborta mpubdopa
Oyznet HapyuieHa. J{ns onpezaesneHusi CUTHAIBHOIO MPOBOJA JaTyuka AuddepeHnaabHOro
JABJICHUS CJIEIYET Ha BKIIFOUCHHOM 3a)KUTaHUU U3MEPUTH HANIPSIKEHUE HA TPEX €r0 BHIBOJAX.
Tor npoBox, rae HanpsbkeHue Oyner HaxoauThes B npeaenax 0,3-3 BoubT (pu ucpaBHOM
JaT4uKe), U OyJIeT CUTHAIBHBIM [TPOBOJIOM.

BHUMAHMHE ! ! ! IIpuOop ycTaHaBJIMBATH B MECTO HEAOCTYIIHOE PAMOMY NONAAHUIO
BOJbI U BJIATH, )KeJ1ATEJbHO B CAJI0HE ABTOMOOMJIS.

Bapuaﬁ'r C OAHMM AQTYHMKOM TEMIIEPATYPDbI, AATIHUK AO TYP6HHbI HCKAIOYACTCA U3 CXEMBI.

HSHPSDKEHHE MUTAHHUA.
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Bapuant ¢ ABymMa paTuMKaMy TeMIIepaTyphl.
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NOTOK BBIXAOINHBIX rasos

Jist peanu3aiy TpeTbero BapuaHTa MOAKIIOYEHHS, CXeMa ¢ TpeMs TaTYNKaMU TeMIIEPaTyphl,
ClelyeT YOAIUTh T0POKKY, TOMEUEHHYIO KPACHBIM KPECTOM, KaK IMOKa3aHo Ha IiaTe.
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Bapuanr c Tpema AaTuMKaMu TeMIepaTyphl.
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[IpunsATbHIE B CXeMe COKpaIlleHHs:

ATN21(2,3) - AaTuuKy TemmepaTypbl OTPabOTABIIMX Ta30B, M MX IOPSAKOBbIE HOMEpa.
AAA - aaTunk A depeHIIHaABHOTO AABACHHS CA3KEBOTO PUABTPA.

AMPB - AaTynK MaccoOBOro pacxopa BO3pyxa.

Curnanenbiii npoBox JIMPB onpenensercs Tak e 1o HaIA4ui0 Ha HeM ypoBHs 0,5 — 4,0
BouIbT. Hampsbkenue Bbllle, Korja NOTOK Bo3nyxa Oosbmie. Ha uvacrotHom JIMPB
IIOCTOSIHHBIN YPOBEHB, paBHBIN IpUMEPHO 2,5 BonbT + 20%. [ToaTOMY JaHHBIN 1aTYUK MOKHO
ONpENEeNNUTh JIMIIb OcHWIIOrpagoM UM yacToToMepoMm. MWMmynbcsl € HeEro Ha
OCLMJIJIOTPaMMe BBITIIAIAT KaK I10CJIEI0BATEIbHOE YePEIOBaHUE PSIMOYTOJIbHUKOB.

5. Hacrpoiika npudopa

HacTpoliku 10 yMOJYaHUIO COOTBETCTBYIOT UCHpPaBHOW paboOTe CHUCTEM KOHTPOJIS
HAIOJIHEHHOCTH Ca)KE€BOT0 GuiIbTpa OONBIIMHCTBA CPETHEOOBEMHBIX TU3EIbHbIX IBUTaTENEH.
ITo3TOMY, KaK NpaBUII0, HACTPAUBATH JOIOJHUTEIBHO SMYIISTOP HE CIEIYET.

Hactpouts npubop MOXHO uepe3 mporpammy HacTpoiku smynsaropa DPF «Bopon». [ns
ATOr0 HYKHO cHauaja yctaHoBuTh JpaiiBepsl USB-UART konBeptepa (mocTaBisieTcss HaMu
oTHeNbHO). Bece MHCTpyKIMU B pYyKOBOACTBE Ha KOoHBepTep. Jlaiee ciemyeT 3amycTHUTh
nporpaMmy «Voron» Ha KoMibioTepe win HoyToyke ¢ USB nmoptom. [Togkmounts KoHBEpPTED
USB-UART k USB nopty u nocie MuHMIMAIA3AIUN YCTPOKCTBa, BbIOpaTh ToT COM mopr,
KOTOPBIM COOTBETCTBYET KOHBEPTEPY. ITO Kak npaswyio COM nopt ¢ HUHAEKCOM 3 U BBILIE.
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Bunmanmue!!! Tlogkao4aTrbcsi K TEXHOJOTMYECKOMY padbeMy npudopa, He00X0IAMMO
TOrJa, KOIJ1a HAa MPUOOP MOCTyNAaeT HANpPsKeHHe MUTAHUE. ITO MPABUWIO CIPaBeAJIMBO
U IJI51 OTKJIKDYEHHUS 0T pa3bema.

JI71s1 TOAKIIFOYEHHUSI AIMYJISITOPA K IPOrpamMMe, CJIEAYyeT NOJKIIOUYNATh K €r0 TEXHOJIOTHYECKOMY
pasbemy DBIF kabenb-kouBeprep USB-UART u HaxkaTh B okHe nporpamMmmbl «CuuTath C
smyssitopa». Ilociie cuuThiBaHUSA HaA JUarpaMMe OPOTPaMMBbl MOABATCS T€ HACTPOMKH,
KOTOpbIe OBUIM 3amucaHbl B MPUOOP 10 3TOro. Ecim sMynsiTop HE KOPPEKTHPOBAJICS, TO
IarpaMMbl HE TMOMEHSAIOTCS. ['paHMIlBI HACTPOEK BBIIEJIECHBI KpPaCHOW KpPHBOW JIMHHEH,
rpaHulbl HACTPOMKU MO YMOJIYAHUIO JKEJITBIM M CEpPbIM I[BETOM TMOJIEH Juarpammbl
JOTIOJIHUTEIIBHO.

[lepexntovas meHo «BpiOOp maTumka», MOXHO MPOCMOTPETh AMArpaMMbl BCEX JAaTYUKOB,
KOTOpble oOpabaThiBaeT sSMmyjsiTop. Ha auarpamMmax rmoka3zaHbl BepTHKajdbHas U
TOPU3OHTANIbHAS JIMHUH, TPaAyupoBaHHbIC HanpsbkeHreM oT 0 10 5 BoabT. ['opu3oHTaIbHAS
JUHUS, HaNpsOKCHHE TMEePBOr0 IITATHOTO JlaTYMKa TeMIepaTypbl, C KOTOPOTO HJIET
nHpopManus Ha TpuOOp AJIA aHAIM3a TeMIIepaTypbl BBIITYCKHOM cHCTeMBbl. BepTukanbHas
JUHUS, HaNpsOKEHWE TIepBOTO JaTdyMKa TeMIlepaTypbl, oO0paboTaHHOE TMPUOOPOM U
nocelutaemoe Ha Bxoq ObY. Dta nepas quarpamma «Jlatuuk tremnepatypsl 1». st BTopoit
nuarpamMMel «JlaTuuk TemrepaTypsl 2» TOPU30OHTANIbHAS JTMHUS TaK K€ HAIPSIKEHUE MIEPBOTO
IITATHOTO JaTYMKa, BEpTUKATIbHAsI, HAMPSHKEHUE BTOPOTO 1aTuyrka, 00paboTaHHOE MPUOOpOM
U nockuiaeMoe Ha Bxog DbYVY.

Huarpamma «Jlatuuk aud naBlieHHUsS», TPEACTaBIsSET HaM 00pabOTKy mMpuOOpOM CHUTHaIa
naTyuka qud@epeHnnanbHOro 1aBleHus, B 3aBUCUMOCTA OT MAacCOBOT0O pacxoja BO3iyXa.
I'opusoHTanbHas nuHMs, 3TO HanpsbkeHue curHana JIMPB. B ciaydae wactotHoro JMPB,
MIPEACTABISAETCS IIKaJa JJIUTEIIbHOCTH UMITYJIbCOB B MUJUINCEKYHaX. BepTukanpHas JIMHMS,
HaIpspKeHUe 1aTyuka qud JaBleHus, KOTOPYIOo MmockuiaeT npudop Ha Bxoa ObY.

FpaHI/II_IBI KpaﬁHHX HaHpH)KCHI/Iﬁ MMPOPUCOBAHBI IJI 3aIIOJITHCHUA AUArpaMMBbl, HA CaMOM JICJIC
pa60qI/Ie I'paHulbl BCCX OATYHUKOB HAXOOATCA OT 0,5 J0 4,5 BOJIBT. I[J'ISI JaTYUKOB
TCMIICPATYphbI CIIC MEHBIINN Jralria3oH. HOG)TOMy HC CTOUT 06pamaTL BHHUMAHHUEC Ha
TOPHU3OHTAJIBHBIC IIOJIKH 110 KpasiM OAUarpaMMBbl.

Koppekuuto nuarpaMM MOKHO TNPOM3BOJINTH, HaxkaB «Koppekuus» B OKHE MNPOrpaMMBI.
Ilocne 3TOro CTaHOBATCS OOCTYNHBI KHOIKM «BEPX-BHH3» PAaCIIOIOKEHHBIE HUXeE. Teneps,
UCIIOb3YS TH KHOIIKK MOKHO MEHATHh KPUBU3HY IHArpaMM, OJHUMATh U ONyCKAaTh MEHATh
KPYTU3HY XapaKTEPUCTHK.
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JIist 3anmucu M3MEHEHHBIX HAaCTPOEK, CIIEyeT HaxKaTh «3aKOHUUTh Koppekuuio». W mocne
HaxaTh Ha «3anucaTh B amynaTopy. [locie Toro, kak mporpaMma HacCTPOEK OTUHUTAETCS 00




YCHENTHOHN 3aIucy B IPUOOP, MOYKHO OTCOCAMHUTH KaOeIb-KOHBEPTEP OT TEXHOJIOTHUYECKOTO
pazbema npudopa. Ecnu BaM HE0OXOAMMO COXpaHUTh HACTPOWKU B BUJE ¢aiijia Ha THUCKE
KOMIIbIOTEpA, HANpPUMEP, ISl IEPECHUIKU [0 MHTEPHETY IPYroMy MOJIb30BATENIO, C IIEJIbIO
YCTAHOBKHU MOJIOOHBIX HACTPOEK Ha JPYrol aBTOMOOWJIb, TO cieayeT HaxaTbh «CoxpaHUTh
(daitn» B TMOSBUBIIEMCS OKHE COXpaHEHMs Ha3BaTh (aiia JoObIM HMEHEM M HaXaTh
«CoXpaHUTB.

JUist 3arpy3kd COXpaHEHHBIX HACTpOEK, cieayeT Haxarb «OTKpbeITh (ailn» U BHIOpaTh
HeoOXonUMbIM BaM (Qailn; mocje 3arpy3kd Ha JAuarpamMmmax OyAyT oToOpakaTbCsl Te
HACTPOMKH, KOTOPbIE OBLIN B OTKPBITOM (haiine.

Ecnu uzBectHO unu nposepeHo, uto JIMPB gacToTHbI, cieayer B MeHIO «BbIOOp maTunka
Haxath «JlaTunk qud naBieHus MO HAMPSHKEHUIO», MOTOM UKOHKY «U=>F». B nosBusmemcs
3alpoce Ha MEPEKIIOYEHUE, OTBETUTh Yes. To ke camMoe CIenyeT CHEeNaTh IPU MEPEXOae
obpatHo. Ilocne aToro creayeT HaxkaTh «3amucath B AMYJISTOPY», MHAYE€ HACTPOMKa HE
COXPaHUTCH.

Buumanue!!! He cTOUT cubHO yBIIEKaThCsSl KOPPEKIMEN AUArpaMM, IOCKOJIBKY B KpallHUX
rpaHUllaX JMANMa30HOB OynyT BO3HUKATh OIIMOKH, CBSI3aHHbIE C pabdOTOM JAaTUYMKOB
TemriepaTypsl U 1ud. gaBnenus. [IpumensiiTe KOppeKUKIO MIPUMEPHO B TEX K€ JMANA3Z0HAX,
KaK Ha HamuX pUCYHKaX. (i1 IpOBEpKM MNPaBUIBHOCTU HACTPOEK, HA XOJIOCTOM XOIY
MOKa3aHus TMEPBOTO JaTtyuka AoKHBI ObITh 200-250 C, mepenan aasnenuid okojo 0. Ha
BhIcIIel nepenayun Ha ckopoctu 100-120 km/a 500-600 C, nepenan 7 - 9 mBar (70 - 90 hPa)
B HoBOil Bepcuum oSMmynsTOpa  UcCHosb3yercs  (ukcanus  HyJIs Ay JaTddka
muddepeHnrnanbHOro AaBjieHus. ITO HEOOXOAUMO Il TOTO, YTOObl YCTAHOBUTH YPOBEHB
HYJIEBOI'O MPOTUBOAABICHHUS Ha MPUOOpPE W M3MEHUTh TPAHUIIBI BKIIOYEHHUS KpPACHOTO
cBeronuoza aBapuu punsrpa. Hanpumep, y ToltoTsl ganHbIl ypoBeHb paBeH 0,8 BOJBT, a 11
BMB 2,5 BonbT. BTOpoil nmatdyuk TeMmmepaTypsbl, CIEIYyET OTKOPPEKTHUPOBATh HAa TE K€
KO3 (PULIHEHTBHI.

st Toro, 4ToOBI MPAaBWILHO YCTAHOBUTH JIaHHBIA YpPOBEHB, HEOOXOJMMO MOIKIIOYHUTH
npubop K TMporpaMMe KOPpPeKIWU. BKIIOUNTH 3aKUraHuE aBTOMOOWIS HE 3aIlyckKas
JBUTATENb, U YEPE3 MATH CEK. HAXaTh Ha KHONIKY «Dukcauus J/1/]» nocie «Cunrath ¢ aMyn».
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B okne nporpaMMbl  MMOABHUTCA YPOBCHb HAIIPAXKCHHA, COOTBCTCTBYIOH_[I/II\/JI HYJICBOMY

MMPOTUBOJAABIICHUIO HATYHKaA III/I(i). HAaBJICHUA IIPpU YCIIOBUH, YTO HATYHUK HUCIIPABCH U MOTOP

aBTO HC pa60TaeT. HaHpH)KCHI/Ie IIpu HYJICBOM TIPOTUBOAABIICHHH HC NOJDKHO IIPCBBINIATH

YPOBCHb 3 BoabTa U OBITH MCHEE 0,5 BOJbT. Eciim 31O He TaK, 3HAYUT CJICAYCT IIPOBCPUTH

cocrostHue natduka. [lo ymonyanuro, B mpudbope 31oT ypoBeHb paBeH 0,8 BOJIBT.

Ha PUCYHKC HUIKC, OTOT YPOBCHB PaBCH ITPUMCECPHO 2,5 BOJIBT. I[JIH (I)I/IKCEII_II/II/I JAaHHOT'O YPOBHA

CICOAYCT HAXATbh «3anuch YPOBHA» 160 «OTMeHa YCTAaHOBKH», TOr'Ad B IMOCJIICAHCM CJIy4dac

YPOBCHb (1)I/IKC21LII/II/I OCTAHCTCA IIPCIKHUM.
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2 Mporpamma HacTpoiky 3myasTopa DPF "Bopon” v.2 = 2
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Ecnu Bam npubop 3adukcupoBail TaHHBIN ypOBEHb, TO MOCIE 3TOTO HANpPSHKEHUE HYJ Ha
XOJIOCTOM XO0Jle¢ OyJIeT COOTBETCTBOBATH 3a()MKCUPOBAHHOMY YpOBHIO. (CBeTonnon
UCIIPaBHOCTH JIaTYMKA TaK K€ CMECTUT CBOM I'PAHULIBI OTHOCUTENBHO 3TOTO HANPSXKEHHUS.

Ecnu mocne 3Tolt onepanuu Bbl cOXpaHsieTe CBOM HACTPOMKM B (pailie HacTpoeK, TO MpHU
3arpy3ke B Apyroi npuOop, Bce 3TH JIaHHbIE COXPAHSIIOTCA U HE TPEOYIOT JIONOJHUTEIHHOU
KOPPEKLIHH.
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6. CepBucnbie pyHKuuu npudopa

[IBeToBass mHAMKAIMS MPUOOpa: 3€JICHBIM MOpramliuii — npubop paboTaeT HOPMAJBHO,
YPOBHHM HaIpsH>KEHUE TAaTYUMKOB B mpenenax HopM. KpacHblil Mopraronmid — 3TO 4YHCTO
MH(OPMAIMOHHBINA CUTHAJ, €CJIM Ca)KeBbIN (PUIBTP HE ObUT yJajeH WIM HE UCIPABEH JaTuuK
muddepenuuansHoro nasieHusi. Korjga curHan Mopraer — 4acTUYHO 3arOJHEH Ca)KeBbIN
GuIbTp WM 3aBBILICHO HaMpsDKeHWEe AaTudka Aug nasieHus. Korga curHan roput
MOCTOSIHHO, TPEEbHOE 3alOJIHEHUE CaKeBOro (PUIIbTpa, WM HEUCHpPaBEH AATYUK JUP
JABJICHUS.

JIns1 KOHTpOJISI MPaBUIILHOCTH paboOThl MpuOopa, mpemycMoTpeHa (yHkius «KOHTposby,
KOTOpasi B peKUME on-line MHAMIIMPYET 3HAYCHUST BBIXOIHBIX CUTHAJIOB JAaTYUKOB MOCIE UX



o0pabotku npudopom. s GyHKIMOHUPOBAHMS JAHHON CUCTEMBI HY>KHO, YTOOBI SMYJIATOP
OBLJT MOJKITIOYEH K IPOrpaMMe HACTPOUMKH, U HaxaTa KHomka «CuuTtath ¢ amymsitopay». [locie
Haxxatusa «KOHTposb» Ha AuarpamMmax MosiBIseTCs MEPEKPECTUE U3 3€TIEHBIX BEPTUKAJIBHON U
TrOPU30HTAIBHOM JIMHUM. [lepeceuenne 3TUX TMHUNM YKa3bIBAE€T HA TOYKY, COOTBETCTBYIOIIYIO
TOMY HaNpsDKEHUIO, KOTOPOE IPUCYTCTBYET Ha IPOBOAAX AAaT4YMKOB. IIpu 3ToM, Touka
IepeceyeHnsl JOJDKHA COBMAAaTh C KPAacHOW JIMHUEH akKTyaldbHbIX HacTpoek. Ecmm
MIEPECEUEHNE BBIIIE KPACHOW JIMHUHU, TO BO3MOXHO ITOJIHOE WJIM YACTHUYHOE 3aMbIKAaHUE Ha
muHu +5 BonbT. Ecam mepecedeHne HUKE KpPacHOM JMHUH, TO BO3MOYXKHO IOJHOE WJIU
YacTMYHOE 3aMbIKaHHE Ha OOUIMI MPOBOJ — Maccy JaT4ukoB. JIt06oe M3 3TUX MoKa3zaHUM
TOBOPSAT O TOM, YTO MPUOOp IMOO0 HEMPABUIIBLHO MOJAKIIOUYEH, JIMO0 HEMCIIPABEH.

Yactora oOMeHa JaHHBIMU B 3TOM pexkuMe 1 cek. [loaToMmy BO3MOKHO HEKOTOPOE OTCTaBaHUE
MOKA3aHU KOHTPOJS OT PEAIbHON KapTHUHBI HANPSHKEHUM, HO 3TO aKTyaJlbHO TOJBKO IPHU
npoBepke auarpammbl «JlaTuuk aud aaBIeHUs», MOCKOJBKY TaM CHUTHAjIbl MEHSIOTCS
JUHAMHUYHO, [0 CPABHEHUIO C JaTYMKAMHU TEMIIEPATYPBHI.

[Tocne moBTOpHOTO HaxkaTUs1 «KOHTPOIB» QYHKIUS OTKIIOYAETCS.
7. TlpaBujia 0e30MacHOM IKCIUIyaTAIlMU NPUOOpPa M rapaHTHIIHbIE 0013aTeJIbCTBA.

[Honknrovaiite mpubOp TONBKO NMPHU OOECTOUEHHON MPOBOJKE aBTOMOOWIIA. YOeauTech, YTO
HampspkeHue nuTaHus npudopa 5 a He 12 BoabT. MoOHTax NpoOU3BOAUTE aKKypaTHO,
U30JIMPYHTE MeCcTa COeIMHEHHUs Mpubopa ¢ MPOBOJIKON TIIATEIBHO, BO M30€kaHUE BbIXOJa
KOHTpoJulepa aBToMoOWJisi W3 cTposi. Pa3memaiite mpubop B cajoHe aBTOMOOWIIS, 3TO
yOepexkeT ero OT MPEkIEBPEMEHHOI0 BBIX0/1a U3 CTPOSI.

["apanTtus Ha npubop 1 roa ¢ MomeHTa npoaaxku. He npuHuMaloTcs mo rapaHTuud npuOopsl,
KOTOpBIE MMOJABEPraaucCh BO3JACHCTBUIO BJIAru, KUCIOT U LIEIOUYU. A TaK )K€ C MEXaHUYECKUMU
MOBPEXKAECHUSAMH KOPIyca U BHYTPEHHOCTEN, C U3MEHEHHOW IPYTUMHU JIMIIAMU CXEMOM.

Cepulinblili HOMep

I[aTa OTIIYCKa CO CKJIaaa I[aTa IIpoJaaxxu




