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M E XK TIOOCY 1 APCTUBEHH B H C TAHIAWPT

HEDTEINPOAYKTBI

Pacyer HIIEKCA BEIKOCTH 00 KHEECMATHIECKOH BAIKOCTH

Petroleum products.
Caleulation of viscosity index from kinematic viscosity

Mara seepenan 1999 —07—01

1 Haznavwenne u 0013aCTh MPHMEHEHAA

[.] Hacroawmw|il CTasgapt YCTAaHARTHBAST OB METOA3 PACUETd HHISKCA BAIKOCTH HedTenpoayveToR
H POICTEEHHEY MM NPCIYETOR B JABHCHMOCTH OT EMHeMaATHYeckol pRakocT npu 40 w 100 "C*:

A= ¢ HHISKCOM BAIKOCTH OT 0 a0 DM BETOMHTEN L,

B — ¢ uunekcos pHIKoCTH or 100 | sedie.

JonomHe HHa, OTREKINIAS NOTReDHOCTH HAPOIHOMN X03EACTRA, BLITSIeHE KVPCHBOM.

1.2 Tabnuua 3, npescrapleHHas B HACTOALLEM CTAHIAPTE, NPpHMeHAeTCHd A8 HepTenpoIykTon C
EHHesaTHYeckod saakocTeio npy MM C ot 2 go 70 sos? /e, [laa pacdera HHOSKCE BASKOCTH Hedmenpo-
AVKTOR ¢ KHHEMATHYECKOH BAIKoCTLID Beie 70 sov? /e mpi 100 °C npusosarca dopanyias 1 2.

1.3 B kadecree O5TANOHZ NPHHATA BAIKOCTE JIHCTHUIHPOBEIHHOH Boge npu 20 °C, pasHas
10038 s /o, OnpeteneHie KHHEMATHYECKOH BAIKOCTH HedmenpoJvEToR IOCIEHD MPOBEOIHTECHE B COOT-
percTBaM ¢ MOCT 33.

2 HopmarTHBHBIE CCBUIKH

B umacTtosuieM cTaHOoapTe HCOOILIOBIHA cohunka Ma OCT 332000 (MCO 3104—94) Hedmenpo-
AvETe. Tlpoapaynble W HETIPOIpAMHLIE HKHIKOCTH. ONpeteleHHe KHHEMATHYECKOH BAIKOCTH M pacdeT
AMHAMHYECKOH BAIKOCTH.

3 Onpenenenne

B wacToAlieM CTAHAAPTE HCIONLIOEAH CIEIVEDUIHA TEPMHH W ONpPeleIeH e
Mnnexe paagocTH ( M) — pacueTHad BeiHYHHA, KOTOPAA XAPAKTEPHIYET MIMEHEHHE BAIKOCTH Hed-
TEMPOIVETOR B TARHCHMOCTH OT TEMITEPaTYPLL

4 Metoa A (188 HedTENPOAYKTOE ¢ HHACKCOM BAIKOCTH
ot 0 10 100 BKaWuHTEABHO)

4.1 Pacuer

4.1.1 Ecau EMHeMaTHHeCKad BAIKOCTE HedmenponvkTor mpd 100 °C umxe win pasma 70 wm’/c,
FHAMEHWA, COOTReTCTRYIOUME L 1 D, onpenenmor no tabmuue 3. Ecaw inauenna B rafinie 3 oTCYTCTBYIOT,
Ho HANOIATEH B THAMAI0HE TADIMULL, WX PACCYHTRIBAIDT MeTOIOM THHERHON HHTERMOIA LN,

¥ Pepnprars pacdera wHaekca srakoctr (FT oo kmpesamrseckod srakocte npe 40 o0 100 'C npastrseckr
HACHTHHHEL ey ILTETAM CHCTEMED PRCHETE HHASKCA BAIKOCTH ¢ HOIUTEIOBEHHEN KHHEMATHMECKON BRIKOCTH mpi 37,
78 w9889 °C,
** B pacTosiLeM CTAHIERTE KHHEMATHHCCKAR BIIKOCTS BHKUKICTCA B KELIPATHAELY MISLTHMCTRNX HE COKYHIY {mams® ),
KPUTHBE SOHHMLE choressr TH dr.r,.ﬁ..]- Ha repustriise ofsmiao npasvesretes canrucmoke (0C1). 1 eCr = 1 um’ e,

Hizanwe odunmansnoe
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4.1.2 Ecny KEHHeMATHUECKAA BAIKOCTL Hedmenmpoavkron npra 10D "C serme 70 ss?fc, L A D segHc-
JUSTHYT IO (ORI

L=0X333Y" + 1467F — 216, (1)

0=06669Y + 282F — 119, (2}
rog L — KEHHeMITHYeCKAS BHIKOCTE npe 40 "C pedrenpoayeTa ¢ HHISKCoM BA3KOCTH [, obnagaoiiers Toi
He KHHeMaTHYeCckod BAskocTR npy M 'C, 9To M AeneTYeMBIH HedrenpoayveT, My
F = EMHesMaTHueckas] ma3kocTs npu 100 "C pedrenpoaykTa, WHIEKC BIZKOCTH KOToporo Tpedyverca

onpefeanTs {0 = L—H), smifc;
H — EMHeMaTHYeCkasd BASKOCTE np 40 "C wedrenponykta ¢ HHIekcoM BAadkoctH [, ofaagamiuens
TOM e KHHeMaTHIeCKOH BAaKocTeo npH 100 “C, yTo M HCMLTYEMEIR HedTenpOIyKT, MM/,
4.1.3 Muperc sgaxoctd Vi HedTenpoaysra BbIYHCTAKT 00 hOpMyEas:

vi=t=L 100, )

Fap—
pi=L— Y 100 (4

D
rog {/ — xuuesarvueckas paikocTs npy 40 °C uedmenpooykTa, WHASKC BAIKOCTH KOTOporo Tpedvercd
ONPEaetnTE (0 = L= H), sai/C.

4.1.4 MMpusep pacdera VI

KuHnemarnueckas pAikocTe Hedmenpomnveror npu 40°C pasna 73,30 wmmffc, npu 100 °C —
o B6H Mnc e

Mo tadauoe 3 (murepnonaudei) L = 119,94 0= 50,476,

MonyueHHLE JaHHBE TOICTARTAKGT B gopwyay (4] B OKpYINEnT 0 U2ioro YAcha

_ 11984 — 7330
50,476
VI =92

Mpuwmewanne — Ecmm pesyanTom BRIDICKEH WETLIM YHOOM © ITHTEE J8CHTEIMH, N0 OEPYTIERNT 1 Hanbotes
ckoro deTHora yuena. Hanpumep, 895 pocxao OeTe oxpyricao mo 9,

4.1.5 dan ponsimpessiy ApogdVesios, KENeMOmENecKan aqaocms comopaix apu T D sersie 2 wsSo
feCmp, mavewun L, [ H asviicasiom no gopayiam:

L= Wi13215 + 0, 782F);
D= K I17129 + 0, 11441F);
H = Y 1,357 + {,59482Y).

¥ 100 = 92 440

4.1 Bripimenwe peivibTaTOR
FANMHCEIBAIOT WHASKC BAIKOCTH K ¢ TOMHOCTE 10 UEN0T0 YHC.

4.3 Tounocts

ToUHOCTL pacHeTa HHASKCH BAIKOCTH BBHCHT OT TOYMOCTH ABYX HEIABHCHMBIX 3HAMEHHH KHHeMa-
THHECKOH BAIKOCTH, MO KOTOPLIM OH PACCYHTLIEAETCA. PeiyibTaThl OBYX PACYMETOB CHMTAKTCA HEleHCTEH -
TENBHEIMH, ECTH PEIZHOCTE IHAYEHHA KHMHEMATHYECKOH BAIKOCTH NPeBWIUAST JOTIVCK 110 CXOOHMOCTH H
BOCTIPOHIBGIHMOCTH B cooTeeTcTeMM ¢ [OCT 335,

TouHOCTE METDIA, VEAZAHHAA B TadnHue |, NoAHOCTER GCHOBAHA Ha TOUHOCTH MeToga no [OCT 33,

Tabnwua |

ToanocTh
Knsesarnueckan
HRSKGETL |:111| 14 ", FI = [ Fi= 100
W
CRo g MO0 TE Bosen poi spa s ocTh CroauuocTh Bl i pen A B H MO Th
4 24 4K 1,7 id
i 21 4 1,3 16
g 1,9 3,7 Il 13
15 1.5 30 7 1.4
an 1,2 25 4 R
L] I,] 2.2 b3 7

bk
Lak
(s
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ToUHOCTE MOXET DLITE ONPeIeneHa 18 1000ro NOKAIATEN S KHHEMATHYeCKOH BIIKOCTH MM HILIEKCA
METONOM THHSHHON HHTePIosLHA.

[MokazaTenn CxoIHMOCTH H BOCTIPOHIBOIHMOCTH TIPHBOAATCA ¢ 93 H-HLIM YPOBHEM J0BEPUTETLHON
BEPOATHOCTH.

4 3.1 Hpusep pacwema MoMNocHil onpeceteiiis

Paevem mounocmy onpedeteiun dig Mdoed, KuNeMamueckan axmocms Komophx apy 10 °C = 12 am?
U iMdeke aaskocmy = 9l

Mo mafinuue 1 asyictgom cxodiMOcms G socnpoutamdiiwocmb A9 KuveMamuseckol aaavocmu 12 ww’ /e
unmepnoaguen Mexedy exscocmany 8 o 15 ae e

Hudewe aqmocmu = Hudexe answocmu = 1
Cxodustocmes Bacnpouzendumocms Crodusocmes Bocnpowzandumocms
17 J.7 09 1,7
[0 amise O BRMEpPROAALIED Hodypuanm pespasmami dag VT = 90
Lo O b Bocnpatizandiidocits
1o 1.9

5 Meroa B (nan sedrrenpoaysror ¢ magexkcoM eazxoctd or 100 u ewime)

5.1 Pacuer
5.1.1 HMupexc makocte FI BLUMMCIADT Mo Qopayias:
Fi= {[{antilog &) — []/O00T15) + 100; (3}
N={logH — logli/log¥, 6]
rog UM ¥ KHHesMarHueckie pRIkocTH npa 40 u 100 "C coOTRETCTEEHHD A8 MCNBTYEMEIX Hedimenpo-
AVETON,

H — kuHemarHyeckan BASKOCTE npH 40 *C wedrenpoaykra ¢ HHaekcoM BAikocth 100, obranaw-
mers Toil e KHHeMaTHIecKol paskocTeo opr 100 °C, yTo ¥ HenuTveMBil HedTenpoaykT.
Inadedde A onpesendT no Tabndue 3. EcoH KHMHeMarHYeckad BAIKOCTE HedTenpoiyeTa
npd 100 *C priwe 70 s e, & peancaoT no dopyyie

H =0, 1684+ 11.85¥-07. (7}
5.1.2 Tpuseps pacuera K
1) KHHEMATHYECKAA BASKOCTL HedmenpooykTa npe 40 °C pasma 22,83 sismifc, opu 100 °C —

5,05 mmtfe.
Mo Tabomue 3 (wurepnonauveit) A = 28,97, noavuedniiee IaHHse TOACTARNA0T B hopayvy (6).
R LS RETI)
o A.05

[NomyuenHoe sHAYeHHE MOACTARAIOT B Qopuyvny (5) B OKpYVIIEI0T 00 Weloro YHCIa

antilog 014708 1 — | 140307 — 1 ——
i =1 “Eﬂmm J + 100 = e + 100 = 156,37

¥i = 156,

) KuuemarHueckan baikocTh dvedmenponyera npe 40°C panma 5347 sislfc, npa 100 °C —
780 mm* /.
o Tabauue 3 H = 37,31
MonydedHsle JaHHBE NOICTARTAKT B gopsyry (6).
N = log 57,31 — log 5347 _ 0.03376.

log 780
MMonyueHHLE IHAYEHHE MOICTALTIOT B QOpMyayY (3 U OKPVTIRIOT 10 UeT0ro 9YHCIa.

H=1unt'tlugﬂ.ﬂ33“l'-;ﬁl — 1. 1m=ﬁ%ﬁ—}+ 100 = 111,31;

i =111.

Mpumeuar e — Econ peasyibTar BRPAKeH LETLIM MHCN0M C THTEE JECHTRMH, 10 OKPYIRIOT 40 Hanbonee
Gurpskors gerdoro yuend. Hanpasep, 11355 mouseno Bute okpyrneno ao 116,

i3 3
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5.1 BuipiEcHne peiyisTaToR
FAMUCLIEROT HHIEKE RESKoCcTH (M ¢ TOUHOCTRID B0 Weord dHchE.

5.3 TounocTe

ToaHocTE pacueTa HHAEKCA BAIKOCTH JABMCHT OT TOUHOCTH ABYX HEIABMCHMLLY BENHSHH KHHEMaTH-
YECKOH BASKOCTH, N0 KOTOPEM O PACCHMTLIBAETCH. PeivibTaThl IBYX PEcUeTOBR CUMTAIOTCA HeleHcThM-
TENBHBMH, BCIH PACKOEISHHE MEXROY HHMKE NPeBLILAST JOMVCEN [0 CXOAHMOCTH M BOCITPOHIR0INMOCTH,
VEasanieie o FOCT 33

TouHocTL MeTONa, VEATIHHAA B TabnMue 2, oCHOBAHA MOAHOCTERY HA ToUHoCcTH Metona NOCT 33,

TaGnuua 2
TadaneeTe
Kuhesaniveckad
naskoctTs apa 10 T, Wl o= |0 FI = 2010
W e
CxRaan s oeTh Barcn pairspaa nsioe s CXO0nMOeTh Bucopamisaansar T
4 1,4 28 23 44
fi 1,1 22 1,7 35
b3 .o 20 1.5 R
15 0,7 1.5 I 23
30 0.6 1,2 (19 1.8
A0 0,5 1.4 (184 .6

TouHOCTE MOMET DLITE ONPEIeIeHa WA T0DOro NoKATITS A KHHEMATHYECKOH BAIKOCTH HAH HHIEKCA

BATKOCTH JTHHeHHoH HHTe prosaumeii.

MokazaTenu CXOIHMOCTH H BOCTTPOHIBOIHAOCTH TIPHBOAATCH ¢ 95 % -HEIM YPOBHEM JOBEPHTENLHOA

BEPOATHOCTH.

3.0 Mpesep pocwemta HOSNOCHTE ORpeoetenis

FPacyem mosnocmy onpedetenus o488 Maced, KENEMIMEYeckas e3Inocts Komopwx ap TN "0 =
= 16,5 My7e i undexe samocmy =
Mo mabaige 2 eWsncasiont coodiMociis B sochpoizaodiiiocms 008 KINeMomuseckon  aRsieoeini

{561

165 aw /o unmephoagiiues vexedy agrkocmaun 15 o 30 wwd e

Hudewe eqeocime = HN

Hudew o egzcocing = 20

CxodiMocHb Bochpou saodimocims Cxadisocms Bocnpol 200000 ith
fhaw L47 108 223
Ty Smriin dORERM ERMEPHOARNIET BoAyyanen peaismamn dag VE= 150
Cxoduocit b Bocrpouseoionacits
0y 19
Tadnwuua 3 — Homepeuune snavenans L, D, F oo i sessmnyecsod BsosTs
K HHEsaTisec kan EHHeaTHSECKE
BHIEACTE NP L = (L — M} i IWLKEICTE TP i = {L— i
L0MF "C, wm e 100 T, s’ fo

2.4 7,504 [ G600 i, 354 3.30 18,18 1971 14,21
2,10 5,640 I,746 6,804 3,40 19,12 4,196 14,93
2,20 0,309 [.298 T ALD .50 20,09 4,428 L5 G
2.50 10,00 256 7944 .60 21.08 4,065 If, 42
2.40 10,71 1219 4,496 3,70 2209 4,909 17, 1%
2,50 11.45 2 3%0 S.063 3,80 2313 5.157 17,97
2,60 1221 3 567 9,647 3,90 24,19 5,415 18,77
2,70 13,00 2748 10,25 4.1 25,32 5,750 19,56
280 13,80 2937 10,57 ER L 26,50 6,129 .37
2,90 14,63 1132 11,50 4.20 27,75 6,546 21.21
3,00 15,49 3334 12,15 4,50 2907 T.m7 1205
3,10 16,30 3540 1282 4,40 348 7.560 22 92
320 17.26 3753 13.51 4.50 31,96 8.156 23,81
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Mot vcevwe maiangns 3

Knnesmarneec Kas Knresmurigec kas
DAFIE T e [ 0= f— i i MIIEOCTE T i Ib = fL— 1T} i
100k ", wmmat e 10 " C, wmmatic
4. 60 3352 A Hi 2471 .7 1658 74,42 01,40
4.70 3513 9.4% 25,63 10,8 168.5 75 86 9265
4 Bk 38,70 0,22 26,57 1.9 171.2 77,33 03 02
4,91 38,50 10,97 2753 15,0 1739 7875 9519
500 400,23 11,74 28 49 11.1 176.6 R0, 20 Oy 45
& 00 41,99 [2,53 20 46 11,2 1794 B1,65 9771
5.20 43,70 13,32 3043 1.3 1821 B3.13 gE. o7
5.30 45,53 14,13 31.40 1.4 184,49 E4.63 100,2
5.40 47 31 14,94 x5 11.5 1587.4 B, 10 1015
5,50 4% 09 15,75 3134 11.6 [ G4 RT.61 1028
5,60 50,87 6,55 34,32 11,7 1933 B9 18 104, 1
5.70 5264 17,36 3529 1.8 1962 Q0,75 1054
5 50 54 42 &, 16 36,26 1.9 199,10 92,30 1067
5.90 56,20 18,97 37,23 12,0 2019 9387 108,0
&, 0l arAar 19,78 3519 12,1 24,5 95,47 1094
i, Ik 59,74 1,57 39,17 12,2 2078 97,07 1107
6,210 61,52 21,38 40,15 12.3 210.7 O, bh 1120
i, 300 A3 32 12,11 41.13 124 MLk L0 3 1133
i 40 b5 18 LERIX] 4214 12,5 216,56 1019 114.7
i3, 50 67,12 LER ) 4118 12,6 2196 TIEN 116,
il 69, 16 4 97 44 24 127 2316 105,3 117.4
i, 7l T1.29 25 %6 43,33 12,8 2257 107,0 118,7
.80 73,48 37 46,44 12,9 218 108, 7 | 20,1
., 90 75,72 e | 4T.51 12,0 2319 TH4 1315
1.00 TH.00 41 48 57 131 2350 [ | 1225
7,10 B35 .62 4961 13,2 2351 [FER: 1242
1.20 w2 1.7 50,659 13,3 1.2 1156 1356
7.30 54,53 12,74 51.78 13.4 244 3 117.3 127.0
740 B, 66 1379 52 84 13.5 247 4 TR 125.4
1.50 o o] 487 53098 13.6 2506 1208 1298
7,60 01,04 15 04 55,09 13.7 2538 1226 1312
1.70 03,20 17,01 56,20 13,8 2570 124 4 1326
1,50 Q5 43 g, 12 57,31 134 2601 126,2 1340
790 57,72 19,37 5%.45 14,11 63,3 1280 1354
5.0 1000 140 59,60 14.1 2666 1295 1368
&.10 [ 41,57 o4, 74 14,2 269 8 151,06 1382
3,20 104,65 42,72 61,89 14,3 2730 1335 1396
8,30 106,59 4385 63,05 14.4 2763 135,3 141,00
L 1k 2 45,01 G 18 14.5 796 1372 142 4
®.50 1.5 46,19 65,32 1464 283.0 LA 1439
o, bk 1139 47 40 fifr, 48 14,7 2864 141.1 1453
a0 1a2 45 57 67,64 14,5 9.7 142,49 146 4
580 1185 44 75 & 79 14,9 293.0 144 = 1482
.00 10,5 0,6 649,94 15,0 2065 146,58 14497
000 1213 52,4 71,10 15.1 300 1458 1512
0,10 1257 53,40 7227 152 i34 1508 1526
020 1250 a4 6] 7142 153 3060 1528 154,1
g 50 130.4 55,84 T4.57 5.4 30,5 1548 155,56
0 40 1325 57,10 7573 15.5 Jizg 156,49 137,00
050 1353 48,36 7691 15.6 375 155.9 1586
0, 1377 59,64 TR.08 15.7 2. 1610 1, |
0T (BTN o0 57 7027 158 M b 1630 16L&
0 i 1427 w2 I3 s 46 15.9 33 65,2 163, 1
R 1] 1452 65 54 H1.67 1610 e I67. 3 1646
10,0 1477 fd 86 §2.87 16,1 3355 169 4 1, |
14,1 150.3 6,22 5408 16,2 3392 171,5 1677
142 1529 67,56 8530 16,3 3420 173.7 1692
10,3 1554 i, W a6,51 16,4 Moo 175.8 17,7
10.4 155,10 70,25 BT.72 16.5 3503 174, 1 1723
10,5 6 6 7163 HE G5 16,6 1541 I8, 1733
10,6 632 PER ] 919 16,7 3580 1525 1754
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Hpobcavcevwe maiuns 3

36

Knnemarnwec Kas Knuematiseckan
MAIE T e L = (] — i} i IEOCTE TEpA i o= L1} i
100k ", wmat e 10 ", et
16,8 61,7 1847 LT, 258 a7 44350 336,7
16,9 365.6 [&87.40 | TH.6 26,0 Ta0, 4 449 3 3405
7.0 3694 1892 [ &0,2 26,2 Bl A 4572 144 4
17.1 3733 91,5 161,7 26,4 BI2.8 4644 HE 4
172 LT | [ER: |83 3 266 E24.1 478 1523
17.3 810 196, 1 1849 26,8 B35,5 47491 356,4
17.4 3549 [oE. 4 865 270 E47.0 4, a5
17.5 JRE9 200,58 155,1 27,2 B37.3 492 9 i 6
17.6 397 3.0 1897 274 LT R 50,6 3683
17.7 3067 Hi5,3 1913 276 BB, 6 BB iT23
17.8 4iK1.7 7.7 1929 7.8 g0 3 5159 iTh4
17.49 404 6 o [REN 250 Q04,1 3135 1806
180 8.6 M2 4 96,2 282 Q158 5312 3846
1K1 4126 214,58 1978 284 G376 518.% 3888
18,2 4167 7.3 199 4 2E.6 G386 5457 W30
18.3 437 219.7 X 0 283 951.2 5545 3966
18.4 4249 3322 M2 6 1.0 9634 5623 41,1
18.5 4910 1247 Md 3 242 0754 5701 405 3
15.6 43312 1272 LR 204 | 5776 a5
18,7 4373 20,7 7.6 2.6 408,49 5853 4135
18,5 441.5 2313 3 M5 i 5934 4176
18.49 4457 2547 2110 0.0 1023 01,6 4217
19,0 4499 2373 M3 30,5 1055 6223 4124
19,1 4542 1398 4.4 3L 1086 6432 4432
1492 4584 423 2161 1.5 114 Ghd 5 454 0
19,3 4627 2450 4 i) axrn 1151 GRG0 Hhd 5
19.4 4670 M7 0 9.4 35 1154 TOEO 4759
19.5 471.3 A0, 2 e ) 33,0 1217 7302 4R7.0
196 4757 153249 X R 335 1251 7528 4495, |
197 4797 245,2 A5 4.0 1286 TT0.8 M9 6
19,8 4530 Tl L 34.5 1321 7909 5:.1
19,9 43K R 2277 5.0 1356 8134 5325
2.0 4912 03,7 15 355 1391 H4T 4.0
2 5015 i i ] 2330 36,0 1427 b 53556
20,4 10,8 74,4 2364 b5 1454 2465 67,1
2.6 5199 2798 40,1 3740 1501 9218 3703
20.8 5388 IR5.3 M35 37.5 1538 G4n, 8 591.3
21.0 5384 1.3 471 8.0 1575 09723 &3,
212 5475 MG, B 2507 i85 [ BaE 3 G150
21.4 5567 20 254 3 39.0 1651 1024 (27,1
21.4 Sob.4 R 6 5T R 39.5 1651 L5 fa 2
21,8 575.6 1141 M5 4011 1730 LT i)
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5.4 [poToK0d HCNBITAHKA

MpoToko] HCNBITAHMA DOVDKEH CORSMATE TaH MBI

a) THN B HAEHTHHHEAWHID HCALITYEMOID MTPOIYET;

0) COBUIKY HE HACTOSALINHE CTaHIapT;

B PeayIbTATEl MCITBTAHMA,

ry EaKoi sMeTof OB HCMIB3I0BaH — A wiw B

) n0boe OTKSTOHCHHE M0 COTMAMeH K HTH o APpYTHM I0KVMEHTAM OT VCTAHORTEHHOND MEeTOm,
2} 3ATY HCITRITLHMA.

MEKC 75.080 b214 ORCTY 0204

Kmwouepkle crosa; HepTenpoayETel, HHISKS BAIKOCTH, KHHEMATHYECKAA BASKOCTL, CNOIMMOCTE, BOCIIPO-
HIBOOWMOCTL, JHHAMHYSCKS BHIKOCTE, HHTERMONAUNA, JOBEPHTETLHAN BEROATHOCTE:




