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Yxoa 3a LUPKYNAUUOHHBLIM Macsiom

1. YucToTra MacNsHOU CUCTEMBI

B HOBOW MacnaHoOW CUCTEME, & TaKKe B CUCTEME,
KOTOpas OCyLeHa 4N PEMOHTA MW 3aMeHbI Mac-
na, AOMKHbI NPUHUMATLCSA CaMble TLLATENbHbIE ME-
Dbl NPELOCTOPOXHOCTY OT 3arpA3HEHNA CUCTEMBI
abpa3svBHbIMIN YaCTULAMU, NOCKONbKY PUALTPLI U
cenapatopbl YAanstoT WX O4eHb MEANEHHO 1 OHK
MOFyT NONacTb B NOALMNHWKA N T.4.

Mo 3TON NpUHKHE - NPeXAE BCEro Nepes 3anonHe-
HUEM CUCTEMBI HACTOATENbHO PEKOMEHAYETCS
TLLATENEHO O4UCTUTB BCE TPYBONPOBOALI, OXNaAM-
TENW U CTOYHYH LNCTEPHY.

2. OuucTtkacucrembl
LIMPKYNSLMOHHOIO Macna

MpuBoAUMBIE HINKE PEKOMEHAALWN OCHOBAHbI Ha
HalLlem OnbiTe U NPeAHA3HajveHbl ANA TOro, YTobbl
AaTb BepdAM 1 3KCNyaTaunoHH1KaM COBETbI, KaK
ycnelwHee usbtexaTtb 3aTpyAHEHWN C HOBbIM ABUra-
TENeM unu C ABWFaTENEM NOCNE CEPbE3HOro pe-
MOHTA.

WHCTpYKUMS, NpyBejeHHan 8 HACTOSALLEM PyKOBOA-
CTBE, ABNAOTCA COKPALLEHHBIM ONWUCaHNEM pa3pa-
BoTaHHbIX HamMy ONepaLi NPOMbIBKY, MPOU3BOA -
MOW nepepn CTeHACBbIMM UCnbITaruamu. MNonHoe
onucarne MoxHO nonyunts o1 MAN B&W uniu naro-
TOBUTENS AWU3ENS.

2.1 OuucTka nepeq 3anoriHeHNeM

Y1006l yMEHBLLWTE PUCK NOBPEXEHWUS NOALUNMHY-
KOB, OMEHb BaXHO BEINONHUTDL HOPMAnNbHYIO TLa-
TENbHYH PYYHYH0 O4UCTKY KapTepa, MacnaHoro nog-
AOHa, TpybonpoBOA0S U CTOYHON LUCTEPHDI.

OnHako, B paBHO# CTeneHun BaxHo, YTobbl Tpybo-
NPOBOAbI CUCTEMBI 11 €€ AETaNV MeXy hunsTpamm
Y NOALLUMHWKaMM BbIn TaKKE TUWaTeNbHO ovunLle-
Hbl 418 y4aneHuns “CBapo4HbIX OpbI3r” u OkanuHb.

Ecrm TpyBbl neckocTpyunuch ¥ nocne 3Toro Twa-
TeNbHO ovuanucs nubo obpabarteiBanuck “kuc-
NOTHBIM PaCTBOPOM”, UX CNIEAYET JONONHUTENLHO
NPOMbITb LLEMOYHLIM PACTBOPOM W HEMEANEHHO
nocne 3Toro NOBepPXHOCTY HEODXOAMMO 3aLLMTHT
OT KOPPO3WY.
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Kpome TOM0, MHOPOAHBIE YaCTULbl MOTYT Talkoke No-
nacTb B OXNagMTENb LMPKYRALMOHHOMO Macna, nodro-
MY Mbl TAIOKE PEKOMEHAYEM Ero TLUaTENLHO O4UCTUTD.

2.2 Onepauusi NPOMbIBKU [F1aBHOU CUCTEMbI

CMa3ku (asurareni He3 00beaHEHHON
MacnsiHOW CUCTEMBI)

OpHako, ONbIT NOKa3as, YTo KaK BO BPEMs, TaK 1
nocrne TakoW reHepanbHoN o4MCTkM abpasusHble
4acTUUb! U3 BO3ZYXa BCE Xe MOTYT OblTb 3aHECeHb!
B MaCnsHyo LMPKYNSUMOHHYI0 cuctemy. o aTou
NpUHnHE HECOXOA VMO NPOMBITL BCKO CUCTEMY CTO-
coBomM HENPEPLIBHON NpoKa4ku Macna - bainnacu-
PYS NpY 3TOM NOALLMIMHWKA ABUTraTens 1 T..

3710 Aenaetca Ana yaaneHus niobbix OCTaBLUNXCS
abpasviBHbIX YaCTWL, W Nepes TeMm, Kak NoAaTb Mac-
110 K NOAWMNHUKEM, OYeHb 8a)KHO ybedumsCs 8
MOM, YMO 8CH CUCIMEMA U MACSI0 8 HEll O4ULLEHbI
docmamoyHo.

Bo spemMsi npoMbIBKU, (MaroKe KaK u 60 epemMs
npedwecmeayrowell pyYHoU o4yucmku) noc-
WILNMHUKY OOMKHEI BbIMb HAOEXKHO 3au{ULYeHb!
om nonadaHusi 2psI3u.

MeTogb!, ucnonbayembie Ans A pekTUBHOIo yaa-
NEeHNs YaCTUL NPV NPoKadKe Macna 3asucaT oT pe-
anbHOM MalUMHHOW YCTaHOBKU, 0COBEeHHO OT TUNna
unsTpa(os), cenapaTopoB Macna u ycTponcrsea
CTOYHOM LMCTEPHbI.

OunCcTKa OCYLLIECTBNAETCS C UCNONL30BaHVEM Mac-
NAHLIX CenapaTopos U C NPOKAYKoK Macna yepes
bunbTp. Ocobbii NPOMBIBOXHBIN (DUNLTP € TOHKOC-
Tbt0 punsTpauymn 40 10 MUKPOH YacTo NPUMEHRAIOT
KaK 4ONCMHEHWe WNW 3ameHy YCTaHOBNEHHOTO B
cuecteme unetpa.

C nomoLbto cneuunanbHbix 3arnyliex dannacupy-
IOTCA CReayIoLme yarnbi:

PamoBbI€ NOALWMMHWKKA
kpeiykondl

YMOPHBIN NOALWMMHIK

LEenHon Npveoca

TypBoHarHeTarens (1)

f) aemndep npoaonbHbLIX konebanun

g) Aemncep KpyTUNbHbIX konedarwui (Mpy Han4mm)
h) KCMNeRcaTopbl MCMEHTA (NpW Hanu4uw)

Cm. marxe Wnn. 70820, 70821.

a)
b)
<)
d)
€)



   

[image: image2.png][PA3b MOXET NONAcTb B KPEULKOMHBIA NOALIMN-
HWK B CBA3W C TEM, YTO OH UMEET OTKPBITYHO KPbILLIKY.
MoaTOMY HEOBXOAMMO MOKPbITH KPbILLKY MOALM-
HWKa PE3MHOBLIM KOBPWKOM Ha BPEMSI NIPOMBIBKM.

[Mockonbky LUMPKYNALMOHHOE Macno He Bannacu-
PYETCS MOMUMO CTOMHOV LIMCTEPHDI, B NPOMbIBKE
AOMXeH y4acTBOBaThL BeCh 0DbEM Macna.

Bo Bpems npombiBKKM Macno 4OmMKHO ObiTe nporpe-
10 80 60-65 °C 1 npokauuBaThLCa C MCNOMbL3O-
BaHVEM NOMHOW NPOU3BOAWNTENBHOCTU HACOCA ANS
obecnevenus yaaneHus BCeX KOHCEPBUPYIOLLVIX
COCTaBOB BHYTPU TPYG v Apyrux geTanew.

BaxHo, 4T06bI CKOPOCTb NOTOKA B NPOMBIBAEMBIX
Tpybonposogax Obina focTaToqHON 4Ns TYPOyneH-
THOTO TE4EHUS.

TypGyneHTHbI noTok obecneqnsaeTcs Npu Yvcne
Pearonsaca 3000 v sbie.

VxD
Re = x 1000, rge
v
Re =wuucno PeiHonbaca
V  =cpeaHss CKOPOCTb NoToKa (M/C)
v = KMHeMaTudeckas BaskocTb {CCT)
D =8HyTpeHHut anamerp TpyBbl (MM)

[Toporpes MOXHO BbINOMHUTL, HanNpuMep, NyTem
3anONHEeHNsA BOARHOM NONOCTY OXNaAUTeNs LMpKy-
NALMOHHOrO Macna (Mexay KnanaHamu [0 u nocne
OXNaauTens) NPECHOK BOJOK C NOCNeayHoLen no-
Ala4en napa B a1y nonocTb. B TeveHve npouecca
NPOMBIBKA easpaumorHas Tpyba 4omkHa ObiTb
OTKpbITA, @ KONUYECTBO Napa NOoAAEPXKVUBAETCA
Takum, 4T0Bbl AaBnenve B oxnagutene Obino no-
BO3MOXHOCTW HU3KIM.

[1nst HAAEXHOTO KOHTPONA YNACTOTbI MACTISIHON CHC-
TEMbi NP NPOMBIBKE UCNONbL3YIOTCH “KOHTPOMNbHbIE
MELOoYKK" 13 PUNBTPYIOWEN CETKA C SYenkamu
0,050 mm (Hanp. 100 mm B WupnHy Ha 400 mm B
Anudy, nnowaaeio He mexee 1000 cm?). Mpea-
NOXEHNA MO EMKOCTU AANA KOHTPOMbHBIX MELUOYKOB
nokasauel Ha Mnn. 70821,

Ans obecnevernsi YMCTOTBI MacrSHOW CUCTEMBI
nocne uneTpa B CUCTEME YCTaHABNUBAETCA 4Ba
MEeLLIOYKA, OAMH Ha KOHUE rNasHOW MacnsiHOM
marucTpanv nepea Tpydamv Teneckonumn, 4pyroi
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B KOHLE rMaBHOi MacnsHoW MarucrTpanu 4ns
MOALWMVMHWKOB.

B Lensix KOHTpoNs YUCTOTLI CAMOTro Macra apyron
MELLIOYEK NPYHUMAET UMPKYNSLMOHHOE Macno 13
npUcoeauHUTENLHOTO NaTpydka (ans B3aTWs npob)
Ha HWKHEN CTOPOHE rOpU30HTaNbLHOW YacTy rnas-
HOro TPyOoNpoBOAa MEXAY MaCNAHbIM LUUPKY NS L-
OHHbIM HACOCOM 1 rNaBHbIM huNbTPOM. ITOT Me-
LUOYEK ACIMKEH YCTAaHABNMBATLCA HA KOHL|E NNacT-
MaCCOBOIO LWA&Hra AUameTpoM 25 MM ¥ nojse-
WMBATLCA B KapTepe.

MeLuoykn 0CMaTpuBalOTCSl Ha NPEAMET Hanuuus
4acTuy C vHTepBanamu OKono AByX 4acos, nocne
YEr0 OHU O4ULLIAKOTCA ¥ NOABELLVBAKOTCS BHOBL He3
HapyLUEHWS LPKYNsLMY Macna B rNaBHOW cucTeme
CMa3sku.

Pacxog macna Yepes KOHTPOMbHLIE MELLIOHKY J0n-
XeH BbITb 4OCTATONHBIM ANS TOrO, YT06L! OHMK Obinu
NOCTOSIHHO 3anonHeHbl Macnom. Pacxog perynu-
pyeTcs 3aKMMOM TPy BOK, NOABOASLLUMX MACTO K Me-
LLOYKY. PexoMeHayembi MakCMManbHbIA nepenag
AaBreHua Macna Ha KOHTPOMbHOM MelLoqke - 1
Bap, nubo B COOTBETCTBUM C MHOPMaLWen no-
CTaBLMKA 3NEMEHTA.

[Mpu ycroBmu, 4TO MacNo NPOKa4nBaeTCs Npu non-
HOW NPON3BOAWTENBEHOCTM MIABHOMO HACOCa, YUCTO-
Ta MacnsHON CUCTEMbI CHUTAETCA JOCTATOYHOW, EC-
nn nocre 08yx 4acos npoKaqku He obHapyxusa-
emcst abpa3usHsIX Yacmul,

B ka4ecTee AONONHEHUS U ANs CPABHEHWS C nocne-
AYIOLLMMM NPOBEPKaMN Mbl pEKOMEHAYEM Napan-
NEMbHO C UCNONb30BaHWEM KOHTPOMNbHLIX MELLIOY-
KOB, NPOBEPSITH YUCTOTY CMA30HHOIO Macna nyTem
NOACYETa YacTuL, 4NA ONPeAeneHns ux KOHLEeH-
Tpauwu, pasmepa v Buaa 3arpsiaHeHus. [pu uc-
NONb30BAaHWK NOACHETA HACTUL NPOMbIBKA He AON-
XHA C4UMTaTLCS 3aBEPLUEHHOW, NOKa YMCTOTa He
Byaet Ha ypoBHe Tpebosanuit ISO 4406 <= 19/15,
(4to cooTsercTByeT TpebosaHusm NAS" 1638,
Knacc 10).

[Ansi NOBBILLEHYS YUCTOTbI PEKOMEHYETCS, HTOOb
cenaparopbl UMPKYNSILMOHHOTO Macna paboranu
BO BCE BPeMA onepayuv npomblski. Mogorpesa-
TENV CenapaTopoB A0MKHbI NOALEPXKUBATL MaCNo
HarpeTbIM 40 TPEOYEMOro YPOBHS.

*) HauywonanoHas Akagemus Hayk CLUA



    

[image: image3.png]Mpumeyuanue: Ecnu cenaparopsl paboraior 6e3
BKITHOMEHUS MaCNSIHBIX LMPKYSLMOHHBIX HAaC0COB,
OHU Oy4yT NPUHUMATL OTHOCUTENBHO YUCTOE
Macno, T.X. B CBA3M C Manoi CKOPOCTbIO YacTULbI
CMOTYT OCEAaTb B PA3MM4HbIX y4acTkax CUCTEMBI.

[na ounctkm Tpy6onpoBoa OB OT OTNIOKEHWIA B rpo-
Llecce NPOMbIBKA CUCTEMbI CNEAYET NPUMEHUTL
nopTaTveHbIN BUBpaTop unu monoTok. Bubpatop
cneayer nepemMeLLarb Ha OfMH METP Mo KpanHen

mepe kaxasie 10 MuHyT, 4T06bl HE BbI3bIBAT YCTa-
NOCTHbIX NOBPEXAEHUA B Tpybonposoaax u ceap-
HbIX COEAMHEHUSX.

B npoyecce npoMbIBKY CNEAYET UCNONL30BATL NPO-
Tokon no dpopme Minn. 70822, HyxHbiit 1 4ns nocne-
AYIOWWX NPOBEPOK.

[ockonbKy 3Ha4YUTENLHOE KONMYECTBO MHOPOLHBIX
4acTuy U rpsan 0BbINHO OCEAAET B CTOYHOM LIMCTEp-
HE BO BPEMSR 1 NOCNE NPOMbIBKM (HU3Kasi CKOPOCTb
MoTOKa), PEKOMEHAYETCS NepekadaTb Macno u3
CTONHOW LMCTEPHBI B OTAENBHYHO LINCTEPHY Yepes
ounsTp B 10 M, @ CTOYHYIO LWMCTEPHY BHOBb O4MC-
TWUTb BPYYHyt0. Macno creayeT Bo3BpaTuTs B CTOY-
HYt0 yucTepHy Yepes dunstp 8 10 pm.

Ecnv o4ucTka CTOYHOM UMCTEPHB! HE NPOU3BOAUT-
CH, B Ha4anbHbIA NEpUoA 3KCTNyaraLyy 4acTo npo-
ncxoaut 3abveanvie UNLTPOB B CBA3M C NOBTOP-
HbIM PacCeMBaHUEM OCEBLUUX YacTuL;

a) Gnarogaps 6onee BLICOKOW TeMNepaType Macna
HEXENW Npw NpoMbIBKE,

b) scneacTevie BuBpaLuv ABuraTens v xo4a cyaHa
Mpw Ka4ike B MOpe.

Baxwo: Ecnu ebinonHgemcss monsko eusy-
anbHoe obcnedoeaHue CMa3o0yHO20 Macsa, cre-
dyem umems 8 8Udy, YmMo HauUMeHbLLLIUL pazMep
yacmuy, Komophbie MoXem pa3nu4yums an1a3
yenoeexa cocmaesnsem okosno 0,04 Mm.

Mpu pabote asuratens TONLMHE MACNAHOR NNEHKN
B NOAWMNHUKAX MOXET ObiThb meHee 0,005 mm.
CneaosaTenbHo, BU3yanbHbI OCMOTP Macna He
MOXET 3aLLMTUTB NOALUMNHUKA OT NONajaHus onac-
HbIX YacTuy. PekomeHgyetcs obcrneaosats Macno
B COOTBETCTBMU C HopMamu 1SO 4406.

708.20-408B

3. MoaroToBKa LUPKYNALMOHHOTO
macna

3.1 Obuee

OuuncTka LMpKynSLMOHHOTO Macna Bo Bpemsi pabo-
Tbl ABUFaTeNs BbINONHAETCS NOCPEACTBOM NOCTie-
A0oBaTenbHO BKNKOYEHHOIO MacCnisHOMo cpmanpa,
Cenaparopos M BO3IMOXHO BannacHoro punetpa,
KaK nokasaHo Ha Mnn. 70818.

[suratens, kak Takoson, pacxoayet okono 0,1 r/
3.N1.C.4 UMPKYNALMOHHOMO Macna, YTo JOMKHO KOM-
MeHCVpoBaTbCH A0NMBKaMI CBEXEro Macna.

Takoe nocTosiHHOE 1 Heobxoaumoe O0BHOBNEHVE
macna noaaepxusaet TBN 1 BA3KOCTb Ha npuem-
NeMOM paBHOBECHOM YPOBHE B PE3YrbTaTe Toro,
4TO PACXOAYEMOE MACNO UMEET NOBbILLEHHBIE 3Ha-
YEHMA ITUX NokasaTteneil, a 4obasnsiemoe macno
- CT@HAaPTHOE 3HaYeHve.

[ns adhpekTriBHON O4UCTKM Macna B cenaparopax
BaXHO, 4TOBLI pacxoa v Temneparypa HacTpau-
BanuCb Ha ONTUMYM, KaK ONUCLIBAETCS HUXKE.

3.2 Mpouecc cenapauum

O heKTVBHAS 04UCTKa MAcna OCHOBaHa Ha NpuH-
Uune, YTo - Npu YCroBwK, YTO NponyckHas cnocob-
HOCTb COOTBETCTBYET TpECOBAHUAM U NOATOTOBKA
addekTBHA - AOCTUraKOTCS PaBHOBECHbIE YCMO-
BMA, MPW KOTOPbIX CKOPOCTb 3arpsi3HeHust Macna B
ABurarene KOMNEHCUPYETCA CKOPOCTLIO cenapaumm
3arpasHeHwn, T.e.:

Konuwecmeso 3a2psisHeHul, BHOCUMbIX 8 MAC/0 33
00UH Yac, = KoNU4ecmey 3aepssHERUL, yoanaembix
CenapamopoM 3a yac.

Llenbio npouecca cenapaLyu SBMseTCs JOCTUKeE-
HWE 3TOr0 PABHOBECHOTO COCTOSIHNA NPU K&K MOXHO
MEeHbLUEM COAEPXaHUN B Macne HepacTBOPUMbIX
BEL|ECTB.

lMockonbky 3PheKTUBHOCTL Cenapauny B OYeHb
CWINbHOWN CTENEHW 3aBCUT OT NPONYCKHOM Crocob-
HOCTU, BECbMa BaXHO, 4ToObI OHa Bbina onTumMnau-
poBaHa.

BolwensnoxeHHble cocOpaxeHnst HUXe pacecmar-
pusatotcs bonee nogpobHo.
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3.3 06beM cucTeMbl NO OTHOLWEHMIO K
npoueccy cenapupoBaHus

Kak BbiLLE OTMEUEHO, Cenaparop, 3aHATbIN O4MCT-
KOV M&acna, B pUHLMNE, YEpe3 HEKOTOPOE BPEMS,
YAGNUT ONpPeeneHHoe KONMYECTBO 3arps3HeHni
3a 4ac, KOTopoe paBHO KOMUYECTBY 3arps3HEHIA,
NPOWU3BOANMBIX ABUraTeNiem 3a TOT XE NPOMEXYTOK
BpPEMEHMN.

370 03Ha4aeT, YTo cucTema (aBurarens - macno -
cenapatopbl) HaXo4WTCA B PaBHOBECUMN NPY HEKO-
TOPOM YPOBHE 3arps3HeHii (Peq), kotopoe 00bMHO
W3MEPAETCS MPOLEHTOM HEPACTBOPWUMBIX B MEH-
TaHe.

B HeGonbLuoit MacnsaHomn cucteme (Manoro obbe-
Ma) paBHOBECHbIA ypoBeHb Byaer aocTuratbea
BbicTpee, Yem B Gonbluoih cucteme (Puc. 1), HO
OKOHYaTENbHbIN YPOBEHb 3arpsiaHeHns byaet ogu-
HaKkoBbIM B 0B0MX CUCTEMAX - B CBA3N C TEM, YTO
UUPKYNALWMOHHOE Macno AEWCTBYET NULLb, Kak ne-
PEHOCHUK 3arps3HAIOLLEro Marepuana.

Hepacraoprble B NeHTaHe

)

Peq

“Mansm ~
0bbem
Puc. 1
Bonbwon 06vem
Bpems

Cenapatop MOXeT pabotarb B LLMPOKOM Anana-
30HE W3MEHEHWA NPONYyCKHOW CnocoBHOCTK

(pacxopa - Q).

[MpaKkTyeckuniA ONbIT NOKa3an, 4To COAEPXKaHUE He-
pacTBOPUMbIX B NEHTaHE A0 1 NOCNE Cenaparopa,
SBNAETCA OTHOCKUTENbHbLIM K €r0 MPOMYyCKHOM Cro-
coBHOCTY, Kak nokasaHo Ha Puc. 2.
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Hepacrsopumbte B nextaHe, %
(pasHuya go/nocne cenaparopa)
A

Puc. 2

/] + Pr— Q

100 %
Puc. 2 nNoKa3bIBaET, YTO KONMYECTBO YAaNAeMbIX
1“3 Macna HepacTBOPUMBIX B MEHTaHe yMeHblua-
€TCS NPV BO3PACTaHMMA NPOMYCKHOW CROCOGHOCTY

MoxHOo BMEETb, YTO:

a) Mpv manom Q nuwb HebonbLas 4yacTb Macna
NPOXOANT Yepes cenapaTtop 3a Hac, HO o4vLLa-
eTcs APPEKTUBHO.

b) Mpu Boicokom Q Yepe3s cenapatop NponycKkaer-
€A MHOTO Macrna 3a 4ac, HO ero 04UCTKa MeHee
agpdekTuBHa.

Takum 0Gpasom, Npu npasunsHOM nog6ope npo-
NYCKHON CNOCOBHOCTY MOXHO NONY4YWTb ONTUMarb-
HbIiA PABHOBECHbI YPOBEHb O4MCTKY (Puc. 3).

PaBHOBECHbIA YPOBEHD HEPACTBOPUMbIX B NEHTaHe, %

} Puc. 3

min

| e -Q
QontumansHe  100%

3TOT MUHVWMANbLHBIA YPOBEHb 3arPR3HEHWA A0CTU-
raeTcs UCMONb30BaHVEM NOAXOAALLEHA BENUUNHDI
MPOMYCKHOW CNOCOBHOCTY, SBNSIOLLEUCA NULLIL Yac-
Tbi0 HOMUHANLHO! MakcUManbHOW Npou3BoAU-
TENbHOCTW CenapaTopa (CM. UHCMPYKULI Ha cena-

pamop).
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3.4 PexoMeHgauum no nNponyckHoM
cnocoBHoCcTH (pacxogy) cenaparopa

CBOMNCTBO UMPKYNALMOHHOIO Macna “nepeHocuTs”
NPOAYKTbi 3arPA3HEHUS BbIPAXAETCS €10 MOHOLLM/
AVCNEeprupyIowMM yPOBHEM.

370 03HAYAET, YTO AaHHOE KONWUYECTBO 3arpsiaHe-
HUA - Hanpumep, 1% HepPacTBOPUMBIX B NEHTaHE -
Byaer B MOIOLLEM Macne NpeaCTaBneHO MeHb LM
Mo pasmepy, HoO 6onee MHOrOYMCHEHHBIMU Yac-
TULaMK, Yem B 0BbIYHOM Macne (YACTOM MuHe-
panbHOM macne).

Kpome Toro, yactuusl B mowouiem macne Gyayt
OKPYXaTbCsi MpUcagkamu, B pes3ynsrare Yero ux
NMOTHOCTb OyAEeT o4eHb Brivaka K NNoTHOCTM Mac-
na, YTo NPEnATCTBYET OCERAHMIO ITUX YaCTWL B Ce-
naparope.

37O BNUAET Ha pacnonoxeHe MUHUMyMa Ha Puc.
3, KaKk nokasaHo Ha Puc. 4.

PaBHOBeCHbIN ypoBEHb HEPACTBOPUMbIX B NEHTaHE, %

/ Pyc. 4

Motouwiee macno
Yucroe
MUHepansHoe macno

1 ) + Q
Q, Q, 100%

Kax BuHO, paBHOBECHbIA YPOBEHb B MOKOLLIEM MaC-
ne Byaer BoiLe, YEM B YYICTOM MUHEPATbHOM MAC-
ne, a oNTUManbHas NPOMyCKHasA CNocoBHOCTL By-
LET HNXe.

OanHako, nockonbky Hanbonee BaxHbIM hakTOpoM
ABNAETCH pasMep YacTuy (PUCK NOSIBNEHUS PUCOK
W M3HOCA WENKW/NOALLIMNHUKA), BbILE YKa3aHHas
pa3HULa B YPOBHAX PaBHOBECWS WMEET OTHOCH-
TENbHO Manoe 3Ha4eHVe, U MOXHO PYKOBOACTBOBA-
TbCS CIEAYHOUMMY OPUEHTUPOBOUHBIMK Ldbpamu:

O6biuHO,

a) onTumanbHas nponyckHas cnocobHOCTL (pac-
X04) cenaparopa 4,15 MOKLLLEro Macna cocraBs-
naer 20-25% oT makcumanbHOW Npou3BoAW-
TENbHOCTH Cenaparopa,

b) BTOXe Bpems ANs YACTOrO MUHEPANBHOIO Mac-
na oHa cocrasnseT okono 50-60%
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¢) 370 03Havaer, YTo ANs GONbLLMHCTBA UMpKyns-
L{MOHHbLIX Macer, UCNOonb3yemblX CErOAHS, UMe-
HOLLMX HEKOTOPYHO MOHOLLLYO CIOCOBHOCTL, ONTH-
mym Byaer coctaensTs nopsiaka 30-40% ot mak-
CYMarnbHOU NPOU3BOAUTENLHOCTU Cenaparopa.

Temnepatypa nodoepesa forkHa Obimb okono 80°C.

4. CrapeHue macna

41 Obuwee

Macno pegko TepseT CMa3biBarOLyK Cnocob-
HOCTb, T.€. CrocoBHOCTL 0Bpa3oBath NeHky, Ko-
TOpas YMEHbLIAET TPEHWE, HO OHO MOXET CTaTb
KOPPO3WNOHHBIM.

Ecnu ato npoucxogut, MOryT OblTb NOBPEXAEHbI
WeWnkn B NOAWMNHNKAX, UX NOBEPXHOCTb CTa-
HOBUTCS CITULUKOM WIEPOXOBATOM U BbI3bIBAET Npu
3TOM HaBonakusarue (Hatsr) 6enoro metanna.

B Takux cnyvasx gomkeH ObiTb He TONMbKO BOC-
CTaHOBMNEH METAIN NOALUMMHUKE, HO Talkoke Tpeby-
€TCA nepenonupoBka LWeek (KOTopble BbIMSAST
cepebpucTo-benbiMu 13-3a HanunaHus benoro me-
Tannay).

Koppo3noHHOCTb CMa304HOre Macna obbsacHsaercs
nwbo okucnexunem camoro macna (Obuiee kuenot-
Hoe yucno TAN - Total Acid Number), nnbo npu-
CYTCTBMEM Heopranuveckux kucnot (KucnotHoe
yucno cunbHbix kucnotr SAN - Strong Acid
Number). Cm. danee 8 smom Pasdene.

B oboux cny4yasx npucyTCTBME BOAbLI YCUNMBAET
ahpexT, ocobeHHo 3ab0pTHOM BOALI.

4.2 OxkucneHue macen

Mpu HopManbHOW 3KCNNyaTaLMOHHOA TeMnepaType
CKOPOCTb OKUCNEHUS HE3HAYMTENbHA, HO CNeayHo-
Lme Tpu haKkTopa MOryT YCKOpUTh 3TOT MpoLecc:

a) Boicokasa Temneparypa

TemnepatypHbit ypoBeHb 00bI4HO BO3PACTAET, eC-
nu oxnagurenu HeadeKTUBHLI.

MeCTHble BbICOKOTEMMEePaTYPHbIE Y4aCTKU BO3HU-
KaloT Ha NOPLUHAX, ECIM NPOKaYka Macna He npo-
AOIXaeTcs B TeyeHne nopaaka 15 MuHyT nocne
OCTaHOBKY BuraTens.



      

[image: image6.png]Toxe NPoOV3oMAET B MEKTPUHECKUX NOZorpesaTe-
AKX, @CNK NPOKaYKa Macna NpoAoNKagTCaA B Te4e-
HE 5 MUHYT NOCNE BbIKMIOYERNA UNK, ECNN NOAZ0-
rpesareb N1b YaCTVYHO 3anONHEH Macnom (He-
AOCTaTOYHasi BEHTURALMSA).

b) Moacoc Bo3ayxa

TpyObl Teneckonun u coceiHue TpyOHble coeanHe-
HUA JOMKHbI ObITb NAOTHO 3aTAHYTHIMK, T.K. MHAYE
MOACACLIBAETCA BO34yxa B CBA3n ¢ konebaHuamu
AaBneHns.

JlormkHa ObiTb 06ecnedeHa HaaexHas BeHTUNALWS
CTOMHOW LMCTEPHbI.

OBLee KonNUYecTBO Macna AOMmKHO BuiTb Takum,
4TOBb! KPATHOCTb EF0 LMPKYNALMKM HE NpeBbIlana
15-18 pas B yac. [lpu atom ofecnednsaercd
AoCTaToYHan feaspaums, noka Macno HaxoauTcs
B CTOYHOMN UNCTEPHE.

BawHo, 4mobbI 8 NpoKayxe y4acmeoearno ece
Macs10, m.e. UCKIIHOYaIuCh 30Hb1 3aCMOH.

c) Karanutunyeckoe geicrsuve

Okucnenve macna 3HauyuTensHo YCKOpAeTCa npu
HanM4n B HEM Karanu3artopoB OKUCIEHWUA.

B aToM OTHOLLEHUM OCOBEHHO BpeaHsbl HYacTuLb
13HOCA MEJW, HO aKTMBHbI TaKKe 4aCTuLbl U3HOCa
YepHbIX METANMOB 1 PXaBynHa.

Kpome TOro, adpekT okucneHuns YCKOpSET Nako-
Bbl€ OTNIOXEHWA U NaKONOA0BHbIE NPOAYKTbI OKUC-
neHus camoro macna. [1o3Tomy BaXHO NOCTOAHHO
MPOW3BOAWNTL OYUCTKY, HTODb! COAEPXKaHue tinama
BbINO HU3KUM.

Mockonbky BOAA UCNAPSETCA W3 HArpeToro Macna
B CTOYHOW UMCTEPHE 1 KOHAEHCWPYETCH Ha NOABO-
NOKe UUCTepHsl, 34ecb CcnocobHa pasBuBaThCS
PXaB4MHa, NonagatoLLas 3aTem B Macno U yCKops-
lowas okucnexve. Mo 3Ton nprdnHe cneayer npu-
HUMaTb MepbI, ynomMaHyTbte B 1ase 702, nyHkT BS
B 4aCTW O4NCTKM U NPEAOTBPALLEHNA PXaBHMHLL.
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4.3 Tpu3Haku cTapeHus

Ecnmn oKuCneHve yeunuBaeTcs, HeoOXxoauMbi Cpod-
HbIE MEpb, T.K. Ha 3aKMIOYUTENbHBIX CTaausIX CTa-
PEHNE MOXET Pa3BMBATLCH W YCKOPATBCS O4EHb
ObICTPO, T.€. 32 O4HY-ABE HeAenu.

[laxe ecnu aTo cryyaetcs peako, BnaropasymHo
MO3HAKOMUTLCA CO CREAYOLLUMIA NPU3HAKaMM CTa-
PEHUs, KOTOPbIE MOMYT NPOSBATLCS NOOANHOUKE
WK B COYETaHMN C APYTUMM.

- YsenuuuBaetcs BbinNajeHue wnama B cenapa-
TOpax.

- YcuneHue HeNpUATHOrO 3anaxa Macna (peskui,
ELKWIA).

- OBpaboTaHHbie NOBEPXHOCTM KapTepa npuob-
PETAOT KOheNHbIN LBET (TOHKWA CIIOW naxa).

- Oxpacka kapTepa LWenyLwnTCa nu Ny3bipuTcs.

- Ysenuuueaetca HarapoofpasosaHne B Nonoc-
THX OXNAKAEHUA NOPLUHEN.

B cepbesHbix Cyyasix CTapeHusi Macna cucrema
JOMKHa ObITh OYMLLEHA W TWLATENbHO NPOMBITA,
npexge Yem oHa ByaeT 3anonHeHa CBeXuM Mac-
oM.

44 BopaBwmacne

Beeeda cnedyem usbezams 06800HEHUS UUPKYNS-
YUOHHOR0 Macna.

MpucyTtcTeue Boabl, 0coBeHHO 3abopTHOR npu-
BOAUT:

- K yckopeHuto okucnenns macna (seaet k obpa-
30BaHMIO OPraHNYECKIX N HEOPraHM4ECKNX KUC-
noT)

- KTenaeHumm kopposumn 06paboTaHHbixX NoBepx-
HOCTEN W Npy 3TOM NOBLILLIEHUIO LLepoxoBa-
TOCTM LWEEK NOALLIANHMKOB ¥ LUTOKOB NOPLUHEN
nTA.

(cm. Hanp. “KpeliuxonghHbie noOwurnHuku” 6
amodi nase).

- K teHgenumm obpa3oBaHusa OKUCNOB 0NOBa Ha
Oenom meranne
(cm. “KpeliuxonchHbie noOWUnHUKY”).

Kpome Toro, 0680AHEHE NPECHON BOAOK MOXET
€03aTb YCNOBUs ANs BakTepuonoryeckoro Bo3-
AEencTBuA.
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Jns wenoyHbIX Macen He3HaYUTENLHOE NOBbILLe-
HWE COAepPXaHVs NPECHO BOAL! HE 04eHb ONacHO,
noka Asuratens pabotaer, xoTs U B 3TOM Cryyae
€ero CNeAYeT Npu Nepeon BO3MOXHOCTI BHOBb MOHW-
3UTb 40 BENWUYMHBI Hke 0,2%.

Ecnu asuratens ocTaHoBNEH nNpu U3bbITOYHOM CO-
AepXaHuu BoAbl B Macre, TO €ro CrieayeT npoeopa-
4MBaTh KaXAblA Hac Heckonbko Bonee 1/2 obopoTa
(ANa OCTGHOBKU B Pa3HbIX MONOXKEHMWSX), MPUYEM
UMPKYNALMA 1 cenapvpoBanmve (npv Temneparype
noAoOrpeBa) NPOACIKAKTCS C NOCTOAHHbLIM yaare-
HUEM BOABI. JTO 0COBEHHO BaXKHO B Cnyyae nona-
AaHus 3abopTHOM BOALI.

Boaa B macne nposisnaercs noseneHmeM “pockl”
Ha CMOTPOBLIX CTEKaxX UN N0 MOSTOYHOMY 8UQy
macna.

Hanuuune Bogbl MOXHO OnpeaenvTb Takke, ecnu
HarpeTk Kycodek cTexkna vunu nasnsHuk 4o 200-300
°C v norpy3uTs ero 8 npoBy macna. Ecnm BoaHukaeT
WUNAWUd 38yK, 3Ha4uT, B Macne ecTb BoAa.

Ecnu B Macnsryto cuctemy nonano 60nbLLOe Konu-
4ecTBO (3abOpTHOW) BOALI LiENecoobpa3Ho OTKa-
YyaTb CO AHa UUCTEPHbLI OTCTON BOAbI. [1poBepbTe
3Ty BOAY Ha CONEHOCTb.

B kpanHuiA cnyyasx MOXET okasatbea Heobxoau-
MbIM CIiMTb CMECh Macna v BOAb!I U CYUCTUTL W/
WNW NPOMBITH CUCTEMY A0 3aNONHEHUS €8 O4WULLEH-
HbIM UK HOBBIM MACTOM.

4.5 Mpoepka COCTOAHUA Macna

Kak onucaHo B npeabigyLumx noapasgenax4.3v 4.4,
KOHTPOMb COCTOSAHWA Macna Ha 6opTy cyaHa BkNto-
YaET NPOBEAEHNE CMEAYHOUMX NPOBEPOK HA:

M3MEHEHVSA KONVHEeCcTBa OT/ENAEMOro Npy cena-
payum Lwnama

BHELWHWA BUA W 3anax mMacna

MoABreHue “pockl” Ha CMOTPOBbLIX CTEKNax
nakoofbpa3oBanue Ha 0bpaboTaHHbIX NOBEPX-
HOCTAX

BCTYHMUBAHUE WK LWENYLIEHNE KPaCKu
‘wmnexve”

HarapoobpasoBaHve Ha ronoskax NopLUHen
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B gononHenwe K BbllLeCKa3aHHOMY CrnefyeT Ha-
npaenaTb Npobbl Macna Ha aHanwa B naboparo-
pWI0, NO KpanHewn mepe, paa B Tpu mecaya. MNpobsl
cneayet otbupate npu paboTe ABUratens 4 u3
npoBHoro kpaHa Ha rnasHoM Tpybonposoze, no Ko-
TOPOMY LIMPKYIIMPYET Macro.

OT wnarotoBuUTENEW Macen MOXHO MOMYyYNTb KOM-
nnekTbl NpMOOpPOB 4NS IKCNPECC-aHanu3a macna
Ha cyaHe. OaHaKo Takue KOMMMeKTbl MOXHO CHu-
TaTb MWL JONOTNHUTENBHLIMMW, HE 3aMEHSIOLLMU
nabopaTopHbIX aHanM3os.
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5. LIMpKynsiUMOHHOE MACno: aHanNU3bi U XapaKTepHble CBONCTBA

MOMHbIA @HANU3 CNOMb3YEMOro Macna YacTo BhINONHAETCS B naBoparopusix noctasuwka macna. OBbiyHol
YCNYTOiA € UX CTOPOHbI SBMAIOTCSH 3aMeyaHis 0 COCTOsHUM Macna, DasupytoLnecs Ha pesyneTaTax aHanusa.

OBLIYHO OTHET BKMHOUAET CNeAYIOME XapaKTepUCTUKY:

CaoticTBO 3amedanus PekoMeHayeMble IHaYeHUn
ANA UCNONb3yeMblX Macen
Tun macna tlenounblie MoloUMe (ANA 2-TakTHbIX gBUraTenei)
NnoTHOCTL O6bIuHo 0,80...0.98 r/fcm®. MnaeHbiM 06pazoM UCNonb3ay- +/-5% oT nepeoHa-
eTca Ans uaerTucukayum Macna. : 4anbHON BENUHUHDI
BAakocTe (OBLILWAETCA NPYU OKUCNEHUU U 3arPAHEHNA LUNUHAPOBBIM Make. +40%
MaCroM, TSXenNsIM TONIMBOM UNU BOAOW. MUH. -15%
YMeHblieHie BR3KoCTH MOXeT BblTh B peaynsrare rnona- (oT NnepaCcHavanbHON
AaHust Au3ensHoro Tonnunea BENUYNHbL)
Temneparypa 370 caMas HU3Kas TeMnepaTypa, NpU KOTOpOW BoCNname- MuH. 180 °C
BCAbILIKN HAKOTCH Napbl. ABMNAETCA NokadaTeneM BO3IMOXHOIo
(B OTKpP. TUrNE) 3arpsisHeHUA TONNBOM
TAN 310 obilee cofepaHne OpraHnyHeckux U HeopraHu4deckux makc. 2
(obuyee kne- kvcnoT B Macne. OpraHndeckue kiucnoTel (cnabuie) obpa-
NOTHOE Yucho) 3yKOTCH B peayrnsTaTe OKACNeHus Macna, npu 3ToM
TAN=SAN + uucno cnabeix KWCNOT B8 Macne
SAN CHO BbIpaxaeT YNCNC HEOPraHMHeCKMX (CUNbHLIX) KMCOT 8 0
(uncno cunb- macne. OBbIMHO, 3TO cepHasn (M3 kaMmepbl CropaHus) Unu
HbIX KUCNoT consHas (M3 3abopTHOM BoAL!) AOMKHE! BbITh onpe/eneH
B macne) npu aHanuae). CunbHbIe KUCNOTbI NPUABIOT Macny Koppo-
3NOHHbLIE CBOUCTBE (0COBEHHO, ecnu ecTb BoAa) U NOITOMY
370 YMCNO JOMKHO BbiTe paBHo O
LenourocTs/TBN lLlenouHocTs faeT npegeTasneqve 06 ocTaTOMHOW Lenoy- make, +100%
{obujee weno4- HOCTW Macer, Cogepxaliux NPUCaaKKW, HeaTpanusykline MuH. -30%
Hoe 4ncno) KUCnoTy {nepsoHad. Ben-Hel)
Boaa Boga onacHa, ecnu TAN 1 SAN Buicokue. 3abopTHas aoja Cop. npecHo# BoAb

foree KOPRO3NOHHA, YeM npecHas (cm. Npeduidywiud nyHKm
4.4)

- He bonee 0,2%
(0,5% kopoT. BpeMa)
Cop. 3abopTHOW BOAbI

- B Buge cnenos

ObiTh KCNONB30BAHA KaK UHAWKATOP KONW4YecTBa npucagok
B Macrnie. B aone MoryT coaepxaTtbCs 4acTvlbl U3HOCE, Necka
N PXaBuvHbI, KonuuecTso 30Mbi UCNOML3YEMOro Macna MoXeT
BbITh OlieHeHO CpaBHEHWeM C KONMU4eCTBOM 30Nbi B HEUC-
nonb3yemom Macne.

KokcyemocTb Mo OCTaTku HeNoNHOMo CropaHua UK KpekuHra CMasoMHoro Mmakc. +3%
KoHpagcory UWNUHAPOBOro Macna
3ona HexoTopble Npucagkk 0CTARNAOT 301y, KOTOpasn MoxeT Mmake. +2%

HepaCTBOpMMbIe

OBbIYHO BLIPAXAKTCA KaK KONUYECTBO HEPacmeopuMbiX 8e-
wecms nenTaHe/rentaxe (C.H ) w Genaone. PasHble Jonw
npobul Macna pa3baenarTces Benaonom (C H) v oBbito
nentarom (CH. ) unu rentarom (C,H, ). T.K okucnenHoe
Macno (NakonofobHbie KOMNOHEHTLH) PACTBOPAETCA TONLKO
8 6eH3crle, HO He B NeHTaHe unu rentade, pasHuua B Konu-
YecTBe HepacTBOPWMbIX SBUTCR MEPOWA CTENeHN OKUCTIEHUA.
HepacTsopumblie B DeH3one - 3TO Taepfible 3arpA3HeHus.

Coa. HeKkoarynnMpoBaHHbIX,
HepacTs. BelecTB
B neHTaHe [0nycKkaeTcs
MmakcumyMm 2%

B BeHaone He Gonee 1%

YnomsHymsie esitue npedenbHbie 3HaveHus 0amcs mosibKo 018 opueHmayuu
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OueHka COCTosHUA Macna PeaKo MOXET BbINon-
HATLCS N0 BEMNUYUHE KAKOro-TO OAHOIO NapameTpa,
T.6. 00bIMHO BaxHO W Heobxoaumo Dasmposathb
OLUEHKY Ha aHanwae NonHoW cneundukaumum.

Ans nonyyerns KBanMOUUMPOBAHHOTO COBETA Mbl
pekomeHayeM cOpaLLaTbCs 38 KOKCYNbTaLMen K u3-
rOTOBWTENIO Macna Wi n3roToBUTENIO ABMraTens.

6. OuucTkamacna, cnMBaemoro u3
CaNbLHMKOB NOPWHEBDLIX WTOKOB

Vnn. 70823

Macno, KoTopoe CrvMBAETCA U3 CanbHUKOB MOPLL-
HEBbIX LLTOKOB SBNSIETCH B OCHOBHOM LMPKYNSIL{M-
OHHBIM C MPUMECHI0 YaCTUYHO UCMONb30BaAHHOMO
UWNMHAPOBOTO Macna u, Kak TakoBoe, OHO COoAep-
KWT LLNEM M3 NOANOPLUHEBBIX NONOCTEN MPOAYBOH-
HOTO BO3AyXa.

Kak npasuno, 370 Macno MOXHO BHOBb UCMOMb3c-
BaTb, ECNN €0 TLATENbHO OUUCTUTE.

Ha /nn. 70823 npeacraBneHa Hala CTaHAapTHas
YCTAHOBKA 4N O4WCTKN.

Cnueaemoe macno cobupaetcs B uucrepHe N1.
Korza oHa noqT1 3anonHUTCS, Macno nepekaymnsa-
€TCsi Yepea cenaparop B uucrepHy N2, nocne yero
PELMPKYNNPYET Yepe3 cenapatop HECKOMbKO pas.

Mpwu cenapvpoBaHun Macna, CNMBaemoro 3 canb-
HWKOB LUTOKOB, NPOMYCKHY0 CnOCcOBHOCTL cenapa-
TOpa PEKOMEHAYETCS CHU3NTL 40 npumMepHo 50%
OT BENWYMHbBI, HOPMabHO MCNONB3YeMON ANS LMp-
KynsLMOHHOro Macna, a Temneparypy NoAorpesa
nosbicuTb 40 ok. 90 °C. 370 BbLI3BAHO TeM, 4TO
00bIYHO APEHaXHOE MaCnO UMEEeT HeCKoNbKO 60o-
riee BbICOKYIO BA3KOCTb, YEM LMPKYNAUMOHHOE, a
TaKKe TEM, YTO YaCTb 3arpA3HEHUN NpeLCcTaBnaeT
coBOI OKUCNEHHOEe UMNMHAPOBOE MAcro ¢ NoT-
HOCTb10, KOTOPasi Mano OTNNYAETCA OT TaKoBOW ANS
Camoro LMpKynsaymMoHHoro macna.

BogHas NPOMbIBKa MPUMEHSIETCA TONLKO B Cny4ae,
€CNK peKOMEHAYETCS NOCTaBLMKOM Macna.

B 3akniodeHvie oTcenapypoBaHHoe Macno B Luc-
TepHe N2 criefyer HeckonbKo pas npodnisTPoBaTL
vepe3 LennionosHbiin UnsTp TOHKOW CYUCTKM Npu
Temnepatype 60-80 °C.
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Mpu 3TOM yAaNAKTCA Haubonee TOHKNE NPOAYKTL
OKVCTNEHWS U Caxa, He OTAENeHHbIe cenapupoBa-
HVIEM, YTO NO3BOMSIET CYUTATL MACcro AOCTaTO4HO
UMCTBIM A5 BO3BPALLEHNS B LMPKYNSALMOHHYIO
UMCTEPHY.

YuuThIBas, YTO UUPKYIAUUOHHOE Macro umeem
WENOYHBIE U MOOLUE rpucadku, HET Heobxonw-
MOCTM aHanM3npoBaTh Kaxaylo NOPUMID CUMLLEH-
HOTO Macna nepej BO3BPAWEHNEM B CUCTEMY.
[ocrarouno perynsipHoro otbopa npob LMpKynsum-
OHHOTO ¥ JPEHaXHOro Macna.

Ecnun, oaHaKo, YUpKynsyUoHHOE Macno He SBNSAET-
CHl LLEMNOUYHbIM, BCE OMMLLEHHOE APEHAXHOE Macno
CNeayeT NpoBEPSTh Ha KUCIIOTHOCTb, HANPUMEP, C
nomMoLLpto Habopa npubopoB, 40 BO3BPALLEHUS B
cucTemy.

“Obuee kucnotHoe uncno” (TAN) He gomkHO npe-
BbilLIATh 2.

Ecnu TAN npeBbiwaer 2, 3Ty 4acTb APEHaXKHOrO
macna cnegyert yaanutb.




