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OIIPEAE/IEHHE OCHOBHBDBIX ITAPAMETPOB
TPYBOIIPOBO/IOB A/1A THAPOIIPHBO/IA
MPH MMOA3EMHOH AOBBIYE VI/IA

Tpennoxer crioco6 A06br4u YIS KOMOAFHaMH C THAPOIPHBOAOM TPH Ilepeaade IH-
DPaB/IHYECKOH 9Heprur Ha 60/Iblioe pacCTosiHHe B rpeaedax maxtel. [IpuBeseH ros-
POGHBIFt pacyeT rHApOMaruCTpa/aes maxT A1 KOMOaHHOB.

KrtoueBble cioBa: OYHCTHBIE KOMOAFiHbI, TMAPOMAaruCTpa/ad IaxT, TPYOOIIPOBOA A/

THAPOIPHBOAA.

3BeCTHO, UTO TMOaA3eMHas [0-

Oblya YI7ig CBsi3aHa C OTPOM-
HbIM PHCKOM /7151 3A0POBbS M KU3HU
maxtepoB. Toneko 3a 2001-2005 rr. B
YrO/TbHOM TPOMBIIZIEHHOCTH Poccun ripo-
nsonrio 50 B3phIBOB MeTaHa M Yro/ibHOM
b, U3 HuxX — 42 B IOxHoM Kysbacce,
IIPY 3TOM TMOTUG/IM COTHH HIAXTEPOB.

B3pbiBEl MeTaHa M Yro/bHOM IIbIIN
[MPOMCXOAAT 4Yallle B OUMCTHOM 3aboe
[py¥  BBIEMKE VI7Isi COBPEMEHHBIMM C
OO/BILION 3HEPrOBOOPYKEHHOCTHIO KOM-
GariHaM.

OCHOBHBIM,  pa3pylIaloNMM  TpH
B3pbiBe (DAKTOPOM, SB/ISETCA Yro/bHast
Mblib. MeTaH OOBIMHO HaXOAWTCA B
BepxHel YacTv 3ab0si U B OMAacHOM KOH-
LIGHTPALIMK PeIKO OITYCKAeTCs 710 KOM-
GaliHa, HaxOAAIIErocs BHU3Y Ha ITOUBe
7acta.  3HAuMTeNbHOE  TOBbILICHUE
MomHocTh KoMbarHoB ¢ 105 no 1000
KBT, yBenuueHve KommyectBa 3/1€KTPO-
aBuratenest ¢ 1 mo 5, HampskeHus C
380 no 1140 B pesko MOBBICHIO Bepo-
SITHOCTb B3pbiBa. B Hacrosiiiee Bpemsi
ybenrTenbHO 0Ka3aHo, YTO B CBEpXKa-
TeropHbIX IIaxTax Poccum mnpoursBoam-
Te/IbHOCTb KOMOAMHOB He [O/MKHa Ipe-
Bbimate 1,6 T/MuH [1], oaHako coBpe-
MeHHble KoMOaliHbl yke aaioT Ao 15-20
T/MUH, TIPY 5TOM KO/IMYECTBO MeTaHa U
Yro/IbHOM IIbI/IM  BO3pacTaldT MHOIO-

KpaTHO M 3HAUYMTe/IbHO IIpeBhbIlaeT BCe
HOpPMbl. B  MHOroumcrieHHeix paboTax
YTBEPXKIAACTCS, UTO COBPEMEHHBIe KOM-
GariHbl CU/IBHO TlepersMerbyaioT Yrosib.
Beixoa mnbiziv v wthiba (0-6 MM) B cpen-
HeM coctasaseT 61,4 %. lITe6 B LleHax
1967 r. Ha 10 pybreit, T.e. Kak U B Ha-
cTosiiee BpeMs npumepHo B 2,0 pasa
nmemepsie Goree KPYIHOTO COPTOBOTO
yrrst. CTOMMOCTB TPSIMBIX TIOTEPb  YI7Is
TOMBKO Ha Ke/le3HONIOPOKHOM TPaHC-
nopte coctabnsiaa 1,0 mapa. pyé B roa
B LieHax 1967 r.

B nocneaHee BpeMs 3TM MoTepu
ouenyvBaiotcs 46 mapa. pyb B roa. 1o
Gonbille GiomkeTa KemepoBckoit obnac-
TH, rae A00ObIBaeTCs [10/I0BUHA BCEro yr-
s Poccun. Tonbko 3THUX MPUUYMH  10C-
TaTOYHO, YTOOBI ITPU3HATH COBPEMEHHbIe
OUMCTHbIe KOMOAMHbI MOPAILHO YCTa-
peBLIMH, UTOOB paspabaThiBaTh HOBbIC
KOMOaMHBI C TUAPOITPUBOIOM HCITO/MHU-
Te/IbHBIX OPraHoB.

C TOUKM 3peHKrsi HaYKU 3PrOHOMUKH,
T.e. YaoOCTB YMNpaB/ieHus, OOCAYKUBa-
HUS ¥ PEeMOHTa COBPeMeHHble KoMGari-
Hbl OTCTa/IM OT TPeOGOBaHHI BpEeMEeHHU Ha
80-100 ner. YmparneHwe YrobHbBIMU
KOMOalMHaM{ B CTECHEHHBIX OIaCHBIX
YC/IOBHAX 3a00sl OCYIIEeCTB/seTCs IpU
[BVKEHHH KoMOalHa CO CKOPOCTBIO 10
20 m/muH. [epemerieHre KombGaiiHepa
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OCYILIECTBASAETCA TIeIIKOM, MHOIIa Ha
TOHKHX TI/1acTax Iosi3koM. I IprmeneHune
Kaberiss AMCTAHLIMOHHOTO IIpaB/IeHUs
MPUHLIMIIMA/IBHO BOIIPOCA He pelliaer.
OTO CHUXKaeT KaueCTBO HabMoAeHUs U
aHa/M3a CI0XKHOM OBCTaHOBKM B 3aboe,
TOBBILIAET OMACHOCTh TPYAa IIAaXTepOB,
cAepXKUBaeT CKOPOCTb TepeMelleHusl U
MMPOU3BOAUTE/IBHOCTE KOMOAHa.
BrionHe, o4eBHMaHO, YTO IPY MOIIHO-

ctv nacta 6ornee 1,5+ 2,0m kombart-

Hbl HaZ0 OBOPYAOBaTh MPOYHBIMU rep-
METUUYHBIMK KaOWHaM{, CHabKeHHBIMU
npubopamMy, KOHAWLIMOHEpaMH, a Ha
C/y4ai aBapuM M aBTOHOMHBIM CHabxke-
HYEeM BO3AYXOM A1s KoMbaiHepa, Kak
3TO AABHO CeMaHO Ha 3epHOYOOPOYHBIX
KoMOaiiHaX.

KpoMme Toro, nepsbie 0TedecTBeHHbIe
yronibHble — Y3KO3axBaTHble KOMOaMHbI
(ROTOpble YacTO HAa3bIBAIOT «LIE/TbHOTS-
HYTBIMI» C  3apYOeRHBIX KOMOAMHOB)
nMeni 6o/ee IPaMOTHO CKOHCTPYUPO-
BaHHBIM Y 3PEKTUBHBIN HCTIO/MTHUTE/b-
HbIM1 oprad. HikHuit 6apaban (rosaHee
IIHeK) OTOMBa/T Yro/ib B Hauazie y TOUYBbI
I71acTa, T.e. BHU3Y, a BepxHUM OapabaH
(HeK) Obl1 PacronoXeH PSAOM C3aau
aToro 6GapaGaHa (UIHeKa) W OTOMWBaI
YroZib B BepxXHEM 4acTH I/1acTa B 30HE
MaKCHMa/IbHOrO OC/1ab/IeHUsi ero rop-
HbIM [aB/ICHHEeM, T.e. C MeHbller B 2-3
pasa 3HeproeMkocThio. Bce coBpemen-
Hble Y3KO3aXBaTHble KOMOalHbl OTOMBa-
IOT Yrosb fepeaHyM IMHEKOM BBepXY Y
KPOB/Y II71aCTa M B HWXKHEI 4acTU I/ia-
CTa OCTaeTcsl C/IOM YI7is BHE 30HBI rOp-
HOTO [aB/IeHUsl, SHEPrOeMKOCTb OTOOM-
KU ero B 2-3 pasa 6osblie. ITO MPUBO-
[T K CHWXKEHUIO ITPOM3BOAUTE/IBHOCTH
KOMOalHa U [eper3Me/IbueHUIO I,
T.e. K CHWXKEHUIO 3KOHOMHYECKOM 3(-
(PeKTUBHOCTH PabOoThI LIAXT.

YuuThiBasi BbIICH3I0KEHHOE, aBTOP
npesiaraeT A06bIBaTh Yrois KoMmOarHa-
MM C THUAPOIPUBOAOM IMpH Tepenaye
TMAPABIMUYECKOM SHepruu Ha Ooriblioe
paccrosiHve B ripesenax maxthl. OaHako
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BC/IeZICTBUe HOBU3HBI 3TOW Hay4yHOM Te-
MBI M Hen30exKHOro ITpH 3TOM Heaorlo-
HMMaHMSI MBI BBIHYXKIEHBI [IPUBECTU 60-
nee TOAPOBGHBIM pacyeT TMAPOMArkcT-
pasnielt maxTt Ans KoMbalHoB. B otanuve
OT OIyG/IMKOBAHHOM paHee CcTaThu [2],
e pacyeThl TMAPOIPHBOAA BHINO/THEHH]
ans MuHepasibHoro Macma u-30, Hiyke
MBI TIPUBOAMM pacyeT OCHOBHBIX Iapa-
METPOB MAPOITPHBOAA C BOAOMAC/ISHOMN
OMY/IbCHEN, KOTopas OT/rnYaetcs 6e30-
MAaCHOCTBIO, 3KOHOMMUHOCTBIO M MpUMe-
HeHVeM B LIaxTax a1 paboThl MeXaHu-
3UPOBAHHBIX KpereH.

Pacuer mapaMeTpoB MarvCTPa/lbHbIX
TpyOOIIPOBOAOB  A71d  TMAPOIPHBOAA
Yro/IbHBIX KOMOAMHOB BBITIO/IHAEM [0
pekoMeHaaLmaM pabort [3, 4, 5.

YuurteiBas pekoMeHaaumu (3, c. 53]
OSl [VTMHHBIX MarvcTpa/ZibHbIX TPYOo-
[MPOBO/IOB OITpe/aeriseM TO/MbKO THMApaB-
MyecKre ToTepu Mo anvHe 6e3 yyera
MECTHBIX COITPOTHB/ICHHIA.

CKOpOoCTh TeueHHs KUAKOCTH B Ha-
rHeTaTe/IkHOM TPYOONPOBOAE avaMerT-
pom no 25 mm Xopun B.H. [4] peko-
MeHAyeT IMpHUHMMaTh a0 3 M/C, NpH
avameTpe TpyOsl Gorbiie 25 MM — 10
3,6 m/c.

ActaxoB A.B. wu TloHoMapeHKko
I0.P. [5] ykaswBalOT, UTO CKOPOCTh
JKUIKOCTH B HAIOPHBIX TPYOOIPOBOAaX
OOBIYHO MpHHMMaeTcs 4-5 m/c.

MsgectHo, utO0 B OGBEMHOM TMAPO-
IIPYBO/E ero MOLIHOCTb 3aBUCHT OT pac-
Xo[a, T.e. CKOPOCTH KUAKOCTHU W OT
[aB/IeHKs

__QP
61,2751

rae - pacxon XKUAKOCTH, 71/MuH; P—

KB, (1)

naenenve xuakoctu, Mlla; 77, — KI

anektpoasurartensa Hacoca — 0,85; 7y

— KI'lA nacoca - 0,92.

B Hacrosiee Bpemsi B IaxTax IMpU-
MEHSIIOTCH HaCOCHbIe CTaHLIMK C Hacoca-
Mu Ha aaBneHue no 32 Mlla, mostomy



yTBepXKaaTh, UTO TWApaBAUYECcKas
sHeprus 1o dopmyne (1) Bcrencteue
rMAPaBAUYECKUX T10Teph B Tpybax He
aonaer oo KoMbGaliHa HeoOOCHOBaH-
HO.

[lpyHMaeM CKOpPOCTb  JABHKEHUs
aMy7IbCuK B Tpybax ot 1 1o 3 m/c.

BuyTpeHHUI avameTp Tpybd orpene-
nsieM 1o popmyrie [5]

dy =1,13

QV , CM, (2)

rne Q - pacxom FKUAKOCTH, cM°/MuH; UV

— CKOPOCTb XKUIKOCTH, CM/CeK.

TonmumHy CTEHKH CTaZbHOTO TPY6HO-
MpoBoZAa ornpezdenseM M0  dopMmyrie
LleHTpasibHOrO  KOTAOTYPOHUHHOTO  WH-
ctutyta uM. [lonsyHoOBa, pPeKoMeHao-
BanHyio Xopunsim B.H. [4]

_ P A,
23R+ P
rae P — pabouee napneHue, KI‘C/CM2; L
— HApPYXKHBIM auameTp Tpyobl; K — mdo-
MyckaeMoe Harpsikenue, a1s craan 20;
R = 1680 krc/cM%; ¢ — npubaska, 3aBy-
csas ot aomycka, 10 %.
Koaddurient TUAPaB/INYeCcKOro
COMPOTHB/EHUA TPYObl OIpeaesnsieM o
dopmyrie
1= 0,3164
4/R

e
rae R, uncno PerHonbaca.
[Notepy maBneHus B TpyOGe HaxoauM
1o dpopmyrie
(-v?
A=Ay ——,
d-2g

c, (3)

: (4)

Krc/ CM2, (MITa),

(5)
rae { v d- onvHa v avaMeTp TPYOHI,
cM, V — ckopocth KUAKOCTH, CM/C, ¥ —
OGBEMHBI BeC KHAKOCTH, KI/CM; g-

YCKOpEHUe  CBOBOAHOIO
cM/cex’.

PesynstaThl pacyeta OCHOBHBIX Ta-
pPaMeTpOB MarvcCTpa/bHBIX TPYOOITPOBO-

nazieHus,

[IOB TUAPOITPUBO/Aa TP TIOA3eMHOM /10~
Oblue yrzig rpvBesneHsl B Tabmuvie. M3
3TOM TabaMIIBl BUAHO, YTO TMPU M3MeHe-
HUM pacxoda 3MYIbCUM B CHCTEMe M-
ponpuBoga ot 90 no 1080 a/muH u
BHYTpPEHHero avamerpa Tpybwl ¢ 44 ao
88 MM CKOpPOCTb KHUAKOCTU YBe/TMUMBA-
erca ot 1 no 3 M/c. O6uwmir KI/T tpy-
6onpoBoaa npu anve tpyd 1000 M u
m1aHroB 200M M3MeHsieTcss B Mpeaenax

0,926 + 0,979 . Tlotepy naBneHus Ko-

nebmotcs oT 0,39 no 1,05 MIla, a no-
Tpebnsiemass MomHocTs — oT 30 o 387
KBT. OTO 3HauMT, yTO MazeHve aaB/e-
HUA B TpYOOIMpPOBOAE U li/laHrax He 60-
nee 8%. [NameHrie HanpsiKeHUs B MIAXT-
HBIX 3/IGKTPUUECKUX CeTAX OOBIUHO He
meHee 10%, Kpome TOro, B MOMEHT
BK/TIOYEHNSI KOMOAMHOBBIX 3/ICKTPOABU-
raresieii TazZieHyie HarpsiKeHUs AOCTUra-
et 20%, a Bpamaiomero MomeHta — 50
%. B aToM ellle 0OHO AOCTOUMHCTBO THA-
POMNPUBOIA.

Heo6xoaMmMo OTMeTWTh, UTO BHIMYC-
Katotcsa ruapomotopel MP-2.5, pa6o-
Taioime ¢ aasreHvem 25 Mlla u roro-
BATCA K BhINYcKy — Ha 32 MIla. Torza B
yKasaHHbIX Tpybornposoaax KI1/I 6yaer
ellle BhIIe, a OTHOCHUTE/bHEIE ITOTEpU
[aB/IeHYs MeHEbIle B 2 pasa.

B 3akmoueHrie MOXHO OTMETHTb, UTO
Tpy6Ha YacToO BHIMIPHIBAET COPEBHOBAHHE
y Komeca. Hedpth, ras, yrons B Buze
IY/IbITBl M APYrHe MaTepuasibl IaBHO Bbl-
rozHee TPAHCIIOPTUPOBATh MO TpyHaM.
B CIIA 6onee 30 ner ycrniemHo pabo-
Tan Tpyborposoa anvHoM 620 KM, 1o
KOTOPOMY TPAHCIIOPTUPOBA/ICH Yro/b B
COOTHOILEHWH ¢ Boaou 1:2.

Hedts nmaBHO TpaHcropTHpyercs B
OCHOBHOM T10 TpyOaM, a He B Ke/e3Ho-
[OPOXKHBIX LIMCTEpHAX, Kak paHbile. [ a3
TaKKe Ha ThICAUM KW/IOMETPOB I10AaeTcs
K riotpebuTerio 1o tpybam. ['asonposon
mvametpoM 1,4 M nogaer 3a roa Kormu-
YeCTBO rasa, I10 Ka/IOPUHHOCTH PaBHO-
LIeHHOe Tro/oBoM mobbiue yris B Poc-
cuy, T.e. 300 maH T.
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& OcHoBHbIe napaMeTpbl MaruCTpaabHbIX TPYGONPOBOAOB A1 THAPONPHBOAA

NpH NoaseMHo#N Aobbrie yras

Jﬁi;@ HaunmeHnosanue napameTrpos Konuuectso

1 2 3 4 5 6 7 8
1. [TponsBoANTeIBHOCTD HACOCOB, 1/MHH. 90 180 270 360 720 1080
2. [aBnenvie HacocoB, Ml 1a. 32 32 32 32 32 32
3. PaGounit o6beM ruapoMoTopoB, 71/06. 2,5 10 10 10 10 10
4. Pa6ouee naBnenue ruapomoropos, Ml la. 16 16 16 16 16 16
5. CKOpPOCTb BpallleHHsi POTOpa TMAPOMOTOPa, 06,/MHH. 36 18 27 36 2x 36 3x 36
6. BHyTpeHHMiT AviaMeTp CTasbHOrO TPYHOITPOBOAR, MM. 44 60 60 88 88 88
7. BHenuiHuit auameTp TpybOIpoBoaa,MM. 50 70 70 98 98 98
8. BHyTpeHHMIT AMaMeTp ¥ KO/TMUYECTBO III/IaHIOB, MM. 38 38 38 38(2) 38(4) 38(6)
9. CKOPOCTb BOAHOMAC/SIHOM 3MY/IbCUU B TpyBe, M/C. 1,0 1,06 1,59 1,0 2,0 3,0
10. | Yucno PertHonbaca B TpyGe. 28758 41568 62353 57120 115033 | 172549
11. | KoadhduimeHT ruapaBalueckoro COrnpoTHBICHMUsT TPYOBI. 0,024 0,022 0,02 0,02 0,017 0,016
12. | I'lotepu narnenus Ha 100 M Tpy6el, Ml 1a. 0,028 0,021 0,043 0,012 0,039 0,083
13. | CROpOCTb KUAKOCTH B LIZIAHTaX, M/C, UX KO/IUYECTBO. 1,34(1) 2,68(1) 3,96(1) 2,68(2) 2,684) | 2,68(6 )
14. | Yucno PeimHonbaca B mriaHrax. 33281 66562 98598 66562 66562 66562

15. | KoadhduimeHT ruapaBanyeckoro COrnpoTHB/ICHHS B LIZIaHraxX, 0,023(1) | 0,019(1) | 0,018(1) | 0,019(2) | 0,019(4) | 0,019(6)

HX KO/MTNYeCTBO.

16. | [avHa cransHOro TpYGOMpPOBOAa, M. 1000 1000 1000 1000 1000 1000
17. | [nvHa m/1aHroB, M. 200 200 200 200 200 200
18. | T'lotepu naBnenus Ha 100 M mwanros, Ml a. 0,055 0,11 0,38 0,11 0,11 0,11
19. | T'lotepu narnenus B Tpybornpooae, MIa amunoi 1000 M. 0,28 0,21 0,43 0,12 0,39 0,83
20. | INotepu naBnenwms B wradrax, Ml la anunon 200 m. 0,11 0,22 0,76 0,22 0,22 0,22
21. | Cymma noteps B TpyborpoBoaax U miiaHrax, Ml la. 0,39 0,43 1,19 0,34 0,61 1,05
22. | O6uwit KI'/I Tpy6onpoBoaa U I/IaHroB. 0,976 0,973 0,926 0,979 0,962 0,934
23. | Heobxoarmoe naBneHrie HaCOCHHIX cTtaHLmi, Ml Ta. 16,4 16,4 17,3 16,3 16,6 17,1

24. | Tlotpebnsiemast MOMIHOCTb HACOCHBIX CTAHLMEA, KBT. 30 62 98 123 250 387







[uapomaxta «HO6unerHas» (BTOpOH
patioH) B r. HoBoky3Helike B ayuiive
rozlbl IOCTHrazia MeCsSyHOM IMPOU3BOIM-
TensHOCTH Tpyaa 280 T Ha Tpyasierocs
C Y4eTOM BCeX LIeXOB U OTZe/OB Ha I1o-
BEePXHOCTH. DTO 3HAUWTE/bHO BhIllE,
yem B CIIA. Ha stoit ruapomaxre 1o
MarucTpazibHeiM  TpYOONPOBOAAM  /IHa-
metpom 350 MM nomasazocs 2000 M
BoAbl B 4ac moa aaeaeHveM 10 MIla
HacocamMu c anektpoasuratesrieM 3000
kBT. I'lpy atoM ruapomaxta «lO6uneit-
Has» (I pafioH) HECKOMBKO MeT 0 TPY-
Gam auvamerpoM 350 MM BblZaBana
12000 T yras B cyTRMU.

Takum ob6pasoM, NMPUMEHeHHe PEKo-
MeHIYeMbIX TPYOOIIPOBOAOB /1Sl THUAPO-
MPYBOJAa OUMCTHBIX KOMOAMHOB C YKa-
3aHHBIMU BBIIlIEe TlapaMeTpaMu BIIO/THE
BO3MOXKHO B O/MKaMiire Tobl, T.K. BCe
TeXHUUeCKUe YC/IOBUS /11 3TOrO HMe-
IOTCS, @ KOHKYPEHTOCIIOCOBHOCTh Ta-
PaHTHpOBaHa.

[To HammMm pacyetam [2] npu co-
[IPOTUB/AAEMOCTH VI pe3aHuio A =
100 kH/M u npuMeHeHUM B OUUCTHBIX
KOMOaliHaX BBICOKOMOMEHTHBIX TMI-
pomotopoB MP®P-10 ¢ pacxoaom
XKUAKOCTH 344 n/MUH TeopeTuuecKas
MMPOU3BOANTENIBHOCTL KOoMGalHa Mo-
)KeT A0CTuraTth 26,6 T/MUH. DKcnnya-
TaALMOHHAas TMMPOU3BOAUTE/BHOCTD ITPHU
KO3ppUllieHTe HeIpephiBHOCTH pa-
6otel 0,5 w™moxer cocraButs 13,3
T/mMuH. [lpu maructpansHoM Tpy6o-
npoBoze (cM. Tabuiy) ¢ BHYTPEHHUM
avametpoM 88 MM Ipu  pacxone
amyanbcu 1080 a/MuH  Teoperuue-
cKas [POH3BOANUTE/NBHOCTh HECKO/Ib-
KMX THUAPOMEXaHU3UPOBaHHbIX KOM-
GarHoB coctaBuT 80 T/MMH, a 3KcC-
nayataimonHass — 40 t1/mun. [lpwu
IIeCTUYaCOBOM CMeHe U TPexXxCMEeHHOM
pexurMe paboThl SKCIIYaTalMOHHAas
MMPOM3BOANTE/IBHOCTb  HIaXThl  Oyaer
14364 1 yras B CYTKH.

CITHCOK /IHTEPATYPbI

1. EpmoraeB A.M. Onipenenenvie npenerns-
HOM Harpysky Ha OYKCTHO 3abO0i 10 rasoBOMY
akTOpy B CBepxKaTeropHbIX IaxTax. EpMo-
maeB A.M., Eropoe T1.B., Epmomaes A.A.
Yrons,Ne11,2006 r., c.6-7.

2. INnotarkos B.I1. OripeneneHvie OCHOB-
HBIX TapaMeTPOB KOPOHYATHIX HCITO/THUTE b
HBIX OPraHOB KOMOAMHOB C TMAPOIPUBOAOM
ansg ao6su KpynHoro yras. [lanotHukos B.IT.
Yrons, Ne11,2006, c.34-35.

3. Kosasp I1.B. TwapaBnvka v TMAPONPH-
Boa  ropHeix  MammH. Koams  [1.B.-
M.:MaummHocrtpoenre, 1979, 415 c.

4. Xopun B.H. O6beMHBI THAPONPUBOL
3abotiHoro obopyaoBaHusa. XopuH B.H. -M.:
Henpa, 1980, 415 c.

5. AcraxoB A.B. T'maponpuBoa TOpHBIX
mammH. AcraxoB A.B., INonomapenko 10.P.-
M.: Henpa,1971, 248 c.

Kopomko 06 asmope

TnotHrkoB B.T1.— nolieHT, KaHAWAaT TexHuueckrx Hayk, Cubl Y, rector@sibsiu.ru

57



