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CEMH3BAH

H3yderbr 0co6eHHOCTH pya ypaHoBoro MecropoxzaerHus Cemu3bari v BbIOpaH OITH-

Ma/IbHBIF CITOCO6 BbIlIe/TauHBaHHS.

KmoyeBble c/10Ba: YpaHOBOe MeCTOPOMKAEHHe, YpaHOBOe OpYAeHeHHe, BOAOHOCHBIE
TOPH30HT, KapOOHATHbIE PY/Ibl, IPaHYIOMETPHYECKHE aHa/lH3.

O MECTOPOKACHUN:  YPaHOBOE
MeCTOpOXKIeH e Cemuzbaii
HaxoauTcss B BasrxaHoBKOM parioHe,
ArMonuHcRoM  obnacty, Pecny6nvku
Kaszaxctan u 6bi1 oTKpeiT B 1973 T B
pe3ynbTaTe reonoruueckux padot Lle-
AWMHHOTO TOPHO — XHMMYECKOrO KOM-
6uHata 1 BHMMXTa u oueHeHoO Kak
KPYIHBIA TPOMBIIIZIGHHBIA  006bekT. B
mpollecce neTanbHOM pasBelkU BHITMON-
HeHa OlleHKa OTpabOTKU MeCTOpOoXKae-
HUS — CMOCOOOM TIOA3eMHOrO CKBa-
)uHHoro BolmesnaurBanua ([1CB). Ha
CTafMM Teo/oropasBe/IouHbX paboT B
1976 r 6bIn TOCTaBIEH TIePBbIN OIbBIT
no [ICB ypaHa, KOTOPBINM 3aKOHUW/ICH
HeyaayHo M3-3a Ma/iol M3Y4eHHOCTH YC-
7OBUM MecTopoxaeHus. B mnepuon ¢
1976 no 1983 rr. B LIHN/I LlenuHHoro
FOPHO-XUMHUECKOTO KOMOMWHaTa OblTr
MpoBesieHbl MHOTOUHMC/IeHHbIe 1abopa-
TOpHble PabOThl MO  BbIIlE/TAYUBAHUIO
ceMU36aliCKUX YPaHOBBIX Py, KOTOPbIe
MOCAYKU/IM OCHOBOM A1l pa3paboTKu
pernamMeHTa W TIPOEKTa Ha  OIMbITHO-
MpoMbiliizZieHHble  paboThl.  OrbITHO-
MpOMbIliiZIeHHble  paboThl  HayazlvMch B
1984 r ¢ sanaagHoro dpraHra MecTopo-
XKIeHWSl Ha [BYX OIBITHBIX sfYeiKaxX U
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repenurii B MPOMbIIZICHHYIO OTPaboTKY
MECTOPOKACHHUs, KOTOpas [pOao/IKa-
nack 10 1989 r. [1]. OanHako, B 1989 r
Ha oOIIeMHpPOBOM [laZleHUM LIeH Ha
ypaH, MpOMbIl/IeHHas OTpaboTKa Me-
CTOpOXaeHus1 Oblla TMpekpaiieHa. I Ipo-
meaire paboThl TMOKasalu BO3MOXK-
HOCTh /10ObMM YpaHa CroCOBOM TO/-
3eMHOIO BHIIIE/IAYMBAHKA, U B TO XKe
BpeMsl BBISBW/IM «y3KHMe» MecCTa, TaKHe
KaK HeroMepHO OO/bIION pacxod cep-
HOM KucoThl. [loaToMy mpu opraHusa-
LMK HOBBIX WCC/IeZIOBAHHM aKTYa/lbHbIM
BCTa/l BOIIPOC O BbIGOPE OINTUMAa/TbHOTO
criocoba BhIlle/TaUMBaHUA YpaHa U3 Py
Mectopoxaenns CeMusbari.
['eonornueckoe crpoeHue MecTopo-
XKAeHUs: YpaHOBOE OpYyaeHeHHe MecTo-
POXKICHUS HAXOAWUTCS Ha [ABYX BOAO-
HOCHBIX TOPU3OHTax: BepxHuit pyao-
HocHbiM TopusoHT (BPIN) u Hikuuit py-
noHocHbitt ropusoHT (HPI). Ha yuactke
1 pyaHoe Teno HaxoauTca Kak B BPIT
tak 1 Ha HPI'. Ha ocrazbHbIX yuacTkax
pyaHoe Tenno Haxoautcs Tonbko B HPT.
Pynbl MecTopoxaeHUsi BU3ya/bHO He
OT/IMYAIOTC OT BMEIIAONIMX [OPOa U
MpeaCTaB/IeHbl B OCHOBHOM PBIX/IbIM U
c1abo  CLIEeMEHTHPOBAHHBIM MaTepHa/IoM;



Tabmuua 1

XHMHYECKHIT COCTaB TeXHO/IOTHYECKHX npo6

Ipoba ConepxaHue KOMIOHEHTOB, %
U CO2 | So6m. | Feoom. | Fe** Al Mg Ca | Cobmw.
Kap6onatnas — | 0,051 | 2,17 0,96 1,36 0,54 | 0,52 | 0,26 | 1,53 0,59
5T
C6opHas — 0,038 | 0,88 0,83 1,01 0,41 | 0,32 | 0,19 | 0,24 0,24
4T-1

pyabl Ha KapOOHATHOM LieMeHTe (Kap-
GoHaTHbIe PY/bl) 0 MECTOPOXKACHUIO B
ocHoBHOM Ha yuactke 1 B HPI' cocras-
nsoT okoro 20 % [2].

Pynel  MecTtopoxaeHusi, oOTpabatbi-
BaeMble Croco6OM IOA3eMHOTO CKBa-
JKMHHOTO  BBIIle/lauMBaHUd, T0oApaszie-
ASIIOTCA Ha /1IBa OCHOBHBIX T'€OTeXHO/0-
TMYEeCKUX TWIMa: PYabl OKCUAHOTO U
KOPPHHHUTOROTO THIIA.

XapaKTepHbIMH OCOOEHHOCTAMU Teo-
TeXHO/IOTUUECKHMX CBOMCTB 3TUX THIIOB
pYyAa ABAAIOTCS:

A. Pyael OKCHAHOTO THIA, KOTOpPbIE
7IeTKO BbIILIE/IAUMBAIOTCA CMabbIMHA  pac-
TBOpaMH KUC/IOThL. KoHileHTpalms Ku-
C/IOTHl OIIYTUMO BAWsSET Ha KWUHETUKY
nporiecca. MIHTeHcndMLMpyioniee Bauss-
HHe N00aBOK OKWC/WTE/s WY TOBbIIIe-
HYe TeMrlepaTypbl He3HaUUTe/IbHOe.

B. Pyl kodpdpuHrTOBOrO THIIA, KO-
TOpBle [AOCTATOYHO XOPOIUIO BHIIIE/IaYU-
BalOTCA C/abbIMKM PacTBOpPaMM CepHOM
KHC/IOTBI, OHAKO AOGaBKK OKUC/IHTeNs]
WY TIOBBIIIEHUE TeMIlepaTyphbl CYIIecT-
BEHHO Y/IYUIlIAlOT KUHETUKY W CTereHb
M3B/ledyeHrs MeTania [3].

Llens pabotel: u3yyeHHe OCOGeHHO-
CTell pya YpaHOBOIO MECTOPOKACHHS
Cemuzbaii ¥ BRIOOP OINTUMA/TBHOTO CITO-
coba Bblllle/raurMBaHusl.

[ns visyyeHuss ocobeHHOCTer pya 1
BbIGOpa MeTosia OTPaboOTKKU OblIM OTO-
OpaHbl C YJaCTKOB MeECTOPOKICHUS
KepHOBBIe MaTepuasibl W MPOBeAEeHbI
HUXKecneAyiolre BU/bl UCC/IeJOBaHNM.

[lepBbiM 3TarioM paboThl GBIIO MPO-
BefleHUe MHHepasioro—TeTporpadpuuyec-
KHX MCCIeZIOBAaHHM W M3yueHre BellecT-

BEHHOTO COCTaBa pPYyaOBMellaioliel o-
pOabI.

B pesynbrate mnpoBeseHHBIX HCCe-
IOBaHMI YCTAaHOB/EHO, UTO COCTaB Py/-
HOM MHHEpa/M3ally MeCTOPOKICHUS
Cemuzbait mpeactarneH KOQPHOUHUTOM U
OKCHZaMH YpaHa.

OnpeneneHsl comepxkaHUs YpaHa B
BEpXHEM PYIAOHOCHOM TOpPU3OHTE U B
HMXKHEM PYIIOHOCHOM FOPH30HTe.

PesynbraThl  rpaHy/10MeTPHUECKOTO
aHa/M3a MOKasa/lk O HaXOXKASHUM YpaHa
BO BCex (PpakLMaX Ilecka KOTOphIe,
[pe/CTaB/ieHbl B OCHOBHOM  Me/KO-,
CpeaHe-, ¥ KPYITHO3EPHUCTBIMU.

Pe3ko mMoBeIlIeHHbIE KOHLICHTPALIMU
ypaHa OTMeYaloTCs Ha [IOBEPXHOCTSX
0BNOMKOB 0OOe/IeHHBIX TTIOPO/, B YaCTUU-
Kax Yr71epMLMPOBAaHHOTO PaCTHUTE/TbHO-
ro [eTpuTa W KaTyHaX KPacCHBIX I7IMH.
[laHHble HaKOI/IeHUs YpaHa BechbMa
OMaronpusTHbl 715 W3B/ACUEHHs MeTo-
nom I'1CB.

[lna viccnenoBaHWil Ha TpeaMeT H3-
BreyeHus ypaHa metoaoM [ICB B na-
OOPATOPHBIX YCAOBUAX OBl CPOPMU-
pOBaHbl 2 TEXHOMOTHUECKHe ITPOOHI.
XapaKTepuCTUKU Mpob TMoMelieHbl B
tabn. 1.

BropsiM atanoMm paboTshl GbiIo MPO-
Be/leHre TEeXHO/IOTMYECKUX HCC/Ie10Ba-
HUM, BKmoJamomue B cebs MpoBeneHye
arMTalMOHHOIO W (PUABTPALIMOHHOTO
BhblIlle/lauMBaHHs.

1. ArutaliioHHOe BblllIe/laUMBaHHe C
[IpYIMEHEeHHeM OKUC/IUTeNeH.

YcnoBus  3KCIEpPUMEHTOB:  KOHIIGH-
Tpalmsi cepHOM Kucioteh — 3 r/a, 5
r/n, 7 r/n; otHomenve XK:T = 3:1;
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Tabmuua 2

ArurauHoHHoOe Bblllle/Ia4YHBaHHE C INpPHMEeHeHHeM OKHC/IHTeNneH

Ne 6rlpo- BbineraunBalomuii peareHT E,% pH OBIl, MB

bl

1 3r/n H2504 28,76 2,14 346

2 5r/n H2S504 62,92 1,73 365

3 7r/n H2S04 70,88 1,58 377

4 3r/n H2S04 + 1,6 r/n Fe(3+) 32,10 21 478

5 5r/n H2S04+ 1,6 r/n Fe(3+) 23,63 1,89 484

6 7r/n H2SO4+ 1,6 r/n Fe(3+) 25,94 1,73 486

7 3r/n H2S504 + 0,15 r/n [1CT 57,78 2,04 376

8 5r/n H2S04+ 0,15 r/n [1ICT 49,05 1,57 396

9 7r/n H2S04+ 0,15 r/n /ICT 52,90 1,7 397

10 3r/n H2S04+ 1,6 r/n Fe(3+)+ 0,15 r/n 2,12 484
[ICT 25,68

11 5r/n H2S04+ 1,6 r/n Fe(3+)+ 0,15 r/n 1,52 485
[ICT 27,22

12 7r/n H2S04+ 1,6 r/n Fe(3+)+ 0,15 r/n 1,65 495
ICT 16,18

13 15r/n H2S04 73,19 0,92 412

14 15r/n H2SO4 + 0,15 r/n /ICT 70,62 0,9 411

BpeMs BhlllleslaurMBadig  4—5 dacos,
Macca pyasl — 33 1. B kauectBe okuc-
nutener OblIv MIPUMEHEHbl TPeXBalleHT-
Hoe xene30 1,5 r/n v nurHocynboHaT
ammonus 0,15 r/n (/ICT).

[MonyueHHsle pesy/bTaThl CBElCHH B
Tabn. 2 v Ha puc. 1.

3aBHCHMOCTb COEpXKaHUA YpaHa U
CTelleHY M3B/IeUeHHS] OT DPAas/INYHBIX
KOHLIGHTPALIMM  CEepHOM  KUC/IOTHl U
OKHC/IMTenen

M3 manHbIx Tabn. 2 u puc. 1 BUaHO,
YyTO /18 BbIIE/IAYMBAHUA YpaHa OITH-
Ma/IbHOM KOHLIeHTpaLlMerl CepHOW Ku-
cnotel sBnsetca 15 r/n. Crenens us-
Breuenust nocturaerca 73 %. [lpume-
HeHVe OKMC/WUTe/Iell Ha CTerleHb U3Brie-
YyeHUs YpaHa He3HauWTe/IbHoe.

2. PunbTpaLioHHOE Bhlllie/TauMBaHKe.

OKCIeprMeHTbl ObI/IM TIPOBeAEHBl B
TpyOKax AMMHHOM 1 M, KOTOpble BbiAa-
IOT OWMOKY C peanbHOM OTPabOTKU Me-
cTopoxaeHuss B mnpeaenax 15—20 %
(MHeHe aBTOPA).

C yBenuuenvieM KoHlleHTpalmu B BP
YBE/MMUMBACTCA CKOPOCTH Bbillle/lauMBa-
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HUA U IpadpUK cofepkaHHsA YpaHa OT
BpeMeHH Bhblllle/TaurBaHUs CABHUIaeTcs K
Hayany KoopauHaT. T.0. TMpuUMeHeHHe
6GONbIION KOHLIGHTpALMK KUCIOTH B BP
YCKOpseT TMpollecC  Bhlllle/layuBaHHUsA
ypaHa. [lasbHerillee YyBenmuMueHHe KOH-
LIeHTpaLMKu KucoThl B BP He npuBoaut
K YCKOPEeHHIO TMpollecca BhllllesaurBa-
HMSI W BbI3bIBACT YBe/IMUEHHE pacxoa
peareHTa, 4ro IMPUBOAUT K YCU/ICHHIO
XUMUYECKOM KO/IbMOTallMKM B TIOPOBOM
npoctpaHctBe. CepuM OIBITOB  ObI/IH
MpOBe/IeHbl /11 U3yUeHNs B3auMO/IeHCT-
BUS PYIOBMEIIAIONINX [IOPOA C Pasand-
HOM KOHLIEHTPallMei KUC/I0Th B BP.

B pmaHHOM foOKMaze mpencTaB/eHbl
OIbITbI Haubo/iee UHTepecHble U Xapak-
TepHbIe NPU 0TpabOoTKe MeCTOPOKICHUS
metonom [1CB .

[lpu otpabGoTKe MecTpoxaeHus Me-
tonoMm [ICB npuMeHsiloT B OCHOBHOM 2
KOMOMHUPOBAHHBIX MeTOda: (@KEeCTKHI»
M «MATKWH», OHM 3aK/IOUAlOTCH B TOM,
YTO KOHLIeHTpalMs KWcAoTh B BP
yYMeHblllaeTcsl WU YBe/lWYUBaeTcs B
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Puc. 1: 1 — 3 1/n1 HySOy;

2—5 1'/11 HZSO4;

3 — 7 r/n HySOy;

4 — 3r/nHySO4 + 1,6 r/n Fe(3+);
5 —5r/nHySO4 + 1,6 r/n Fe(3+);
6 — 7 r/nHySO4 + 1,6 r/n Fe(3+);
7 — 31/n HySO4 + 0,15 r/a [1CT;

[poLiecce Bhillle/ladyrBaHUsA B 3aBHCHMO-
ctu ot otHoteHus 2K:T.

OneITel MPOBOAWINCH C TMOAAepKa-
HHeM TMPUPOAHON M/IOTHOCTH PYIAOBMe-
AKX Topoa paBHOM p = 1,65 /M
TIPUPOAHBIN

[lna  uv3ydeHHs BbIlIE/IAUMBAEMOCTH
KapOOHATHBIX pya OblIM MPOBeaeHb! ce-
UM OITBITOB.

CxeMa Bbllle/TaYMBAHKS:

® BO/Hasi OTMbBIBKA;

® Bhillle/layvBaHUE C KOHLIGHTpalMei
HySO4 ot 3 mo 25 r/n.

PeaynbTaThl 3KCIIEpUMEHTOB  Tpen-
CTaB/IeHbI Ha pHC. 2.

B pesynbsrate BhllleauMBaHHA Kap-
GOHATHOM PY/bl YCTAHOB/IEHO C/IeAyiolee:

® ONITUMAa/IbHOWM KOHLIEHTpallMel K-
cnotsl sABaserca 3-7 r/n;

® MpU BhIlIe/TaUMBaHUN KapOOHATHON
PYaBl MAaKCUMa/IbHOE coAepKaHue ypaHa

8 — 5r/nHySO4 + 0,15 r/a [1CT;

9 — 7r/nHySO4 + 0,15 r/n [1CT;

10 — 3 r/a HySO4 + 1,6 r/n Fe(3+) + 0,15 r/a/ICT;
11 — 51/aHySO4 + 1,6 r/n Fe(3+) + 0,15 r/n/1CT;
12 — 7 r/n HySO4 + 1,6 t/n Fe(3+) + 0,15 r/a/ICT;
13 — 15 1/a HySOy;

14 — 151/a HySO4 + 0,15 r/n /ICT

nocturaercss Tnipu  otHomeHur 2K:T=
0,55;

e CTerleHb M3B/IGUEHMs] ypaHa U3
KapboHaTHOM pyasl coctaeaser 79,5 %
3a 1100 yacos npu otHomennu K:T =
7,2. KpuBas u3B/ieueHUs] BBIXOAMT Ha
TOPU3OHTA/IBHYIO aCUMITTOTHKY HauWHasi
¢ 900 yacos;

® MaKcuMa/slbHOe obeaHeHHe Kapbo-
HATHOM pyabl Y Iepexon YpaHa B pac-
TBOP [IPOMCXOAUT YMKe Ha Hada/bHOM
craauy npotiecca. 3a 200 uacoB aoc-
THUTHYTO MaKCHMa/IbHBbIA THK codepa-
HHMS YpaHa B pacTBOpe, OAHAKO CTereHb
M3B/IeUEHUs ellle He [JOCTUI/Ia 3ari/laHu-
POBaHHOM Be/numHk. [ losToMy mpotiecc
fasnee MpoaoMKa/Ccs;

® conepxaHre 6uKapboHaT — HOHa
B pacTBOpe OMpeaensisoch, HauWHas C
400 yacoB Bblllle/TAUMBAHMS; BUAHO, YTO
ecnv pH cpeawt manaer ¢ 7 no 5-5,5, To
coaepxkaHue OHKapOoHaT — HOHa B
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— =~ -pH
cTeneHb u3Bnevenus (e/10),%

coaepxaHue ypaHa

—@— CopfiepxxaHue Gukap6oHaT MOHA

Puc. 3
pacTBOpe MUHHUMa/IbHOE WU BOOOIIe He
oBGHapyRUBaeTCs.

BelilesiauriBaHe  TEXHO/TOTMUECKOM
npo6st Nel.

BeilesraurMBaiye  TIpoOBOAWIOCH [0
crieayiolei cxeMe (T.H. <KeCTKUe» YCio-
BUS):
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® BO/IHas OTMBIBKA;

® Bhlllle/lauMBaHUe C KOHLICHTpaLMen
H2SO4 ot 25r/n ¢ nosTtariHbIM MOHMXKe-
HyeM 710 5 r/n.

Peaynbrathl 3KCMEpUMEHTOB TpUBe-
ZeHbl Ha puc. 3.



10 4

Puc. 4

B pesynbraTte mnpoBeseHus Bbillena-
YMBaHHUS [0 «WKECTKOM Cxeme» YCTaHOB-
NleHo crieayiolnee:

® CTerneHb M3B/IeYeHUs ypaHa AOCTU-
raet 90 % sa 450-500 yacoB mnpu oT-
nomenun 2K:T = 1,25. KpuBasa wusprne-
YeHUsl BBIXOAWT Ha TOPH3OHTA/TBHYIO
acumnToTky 3a 300 yacos.

® [IPOLIeCC BbIIle/TAUMBAHNSA HZCT TI0
OBBIMHOM  K/IACCUUYECKOM CePHOKMUCIOT-
HOM CcXeMe, T.e MepBOHaya/lbHO HaCTy-
rnaetr KapOoHaATHBIM MUK npyu pH= 7,7
3aTeM CEepHOKUC/IOTHBIN MUK Npu pH =
3

® TpexXBa/leHTHOE Ke/e30 B PacTBoOpe
nospasercs pu pH = 2 — 2.5, T.e. ko-
r1a TIPUXOIUT KHUC/IOTHBIM (DPOHT.

® MakCHMa/IbHOE Co/epKaHUe YypaHa
Mpy KapOOHATHOM (PPOHTE AOCTHUraeTcs
npu cootHomenun K:T = 0,28, npu
CepHOKUC/IOTHOM (PpOHTe TMpH 3Haye-
i 2K:T = 0,4.

[lnst cpaBHEHHWsI ObI/T POBECH OTTBIT
B «MATKMX» YC/IOBUSIX BhIlle/IauMBAHWSA
TeXHO/oTMYeckor npoGel Ne2 mo cre-
ayrollen cxeme:

W3meHeHMe cTeneHn U3BneYeHmns, CoAepXXaHusA ypaHa u TpexBaneHTHOro
xene3a B pacTBope v pH oT BpeMeHu B Tpy6ke 3

— = -pH

CreneHb usBneyenus (e/10),%
CopepxaHue ypaHa B pactBope
—a—— CopgepxaHue xenesa B pacTtBope, r/n
———KucnotHocTb, r/n

Bpems, yac

1000 1200

® BO/IHAsA OTMBIBKA;

® Bhillle/IaUMBaHKE C KOHLIEHTpaLrein
H»SO4 5r/n ¢ nostanHbIM MoBbIlIeHUEeM
0o 25 r/n.

PesynbTaThl  3KCIIEPHMMEHTOB  Mpe-
CTaB/eHbl Ha puc. 4.

B pesynsTate npoBeneHUs OMNbiTa B
TpyOKax IO «MATKOM» CXeMe Bhlllesna-
YKMBaHUA YCTAHOB/ICHO Crieayiollee:

® KapOOHATHBIM MK  COAePKAHUS
ypaHa [OCTMraercsi IIPU  OTHOIIEHWH
K:T = 0,53, a CepHOKUCAOTHBIM MHK
npu 2K:T = 0,99.

® cTereHb U3B/ICUEHUS] IOCTHraeTcs
75 % 3a 1000 yacoB mpu OTHOIIEHUM
KT = 2,26. KpuBas usBneueHusi Bbl-
XOIMT Ha FOPU3OHTA/IBHYIO aCUMITTOTHKY
3a 800 uyacos.

® TpexBa/leHTHOE Ke/ne3o B pac-
TBOpe mnosBagerca npu pH = 3,5 u
ero KOHLeHTpallkMs 3HauuTeIbHO YBe-
NUUMBaeTCs CO CHUXeHneM pH cpembl
no pH=2.

BsiBoabI:

1. Muneparnoro-rierporpadrUuecKuMr
VICCMIeIOBAHUAMM  PYl  MECTOPOKACHHUS
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Cemuzbaii  YCTaHOB/IGHO, 4YTO COCTaB
PYAHON MHHepanu3alMU I1peacTaB/IeH
KO(p(PHHHUTOM U OKCHAaMU YpaHa.

2. YcTaHOBMEHBI coMep)kaHUs YpaHa
B BepxHeM U HMKHEM PYIAOHOCHBIX TO-
PU30HTaX.

3. YcraHOBMEHBI  TTOBBINIGHHBIE  CO-
AepXkaHUA YpaHa B YaCTMUKaX Vrriedpu-
LIMPOBAHHOI'O PACTUTE/IBHOTO AeTpHTa U
KaTyHax KPaCHBIX [7IMH.

4. XapakTep pacrpeaeneHus ypaHa
MO rpaHy/IOMeTPUYECKHUM K/accaM, CBU-
[eTenlbCTBYeT O HaxOXIAEHUW YpaHa BO
BCceX (ppakLMAX recka. B ocHOBHOM Ha-
GmogaeTcs oborailieHrue YpaHOM a/eB-
PUT-T/IMHUCTBHIX K/IAaCCOB TIOPOBOTO Ha-
TMO/THWTE 1A T1ecKa.

5.Tlpu BbilleraunBaHuu  Kapo6o-
HaTHOM pyabl CepHOM KUC/IOTON Me-
XaHW3M BbIlIe/IaYMBaHUsA HAeT TI0 Iile-

noyHomy Metony. OnTuMasbHOM KOH-
LIeHTpallMer KUCIOThl sBaAseTcs oT 3
r/nno 7 r/n.

6. [Insi HerkapGoHaTHOTO (KOdPHHU-
TOBOIO) THIA PYyabl, IMPOLIECC Bhille/a-
YMBaHUA WUAET C KOHLIGHTPALIMel CepHO
kucnotel 15-20 r/n. U1 crenens u3Bne-
yenuss aocturaet 90 % npu oTHOMIEHNH
K:T =1,25.

7. IlpyMeHeHre oORMUCAWTened Ans
BhHIIle/IAYMBAHUA YPAHOBHIX pya Me-
ctopoxaerHnss Cemusbadl He3Hauu-
Te/bHO B/MsET Ha CKOPOCTh Bblllesa-
YMBaHUS.

8. PesynsTathl McC1e0BaHUM U T10-
MyueHHble T[eOTexXHO/IOTHUeCKUe Iapa-
MeTpbl OBI/IM HCIIO/B30BaHbI MIPH paspa-
60TKe TexHOMorMueckrx pernaMeHToB U
BKoueHsl B [ IpoekT [ob6bHoro momu-
roHa.

KOPOTKO OB ABTOPAX

CaabipbaeBa I A., Mripzabex K.A., Xatkarbaes E.E., /laypenbekos C./., Hurkururna [O.I.—
maBopartopus reotexHororndeckoro mozenupoBanus VIBT» HAK «Kasatommpom»;

Iupmaros 3.A. — LIHA/T «CT'XKo».

/A —

AUCCEPTALHH

TEKVIIASI HHPOPMALIUA O 3ALIHTAX AUCCEPTALIHA
IO rOPHOMY AEMNY H CMEKHbBIM BOITPOCAM

ABTOp |

HasBanue pa6otbi

| Cneunanbﬂocrb| Yuyenan crenenp

YPA/TbCKHH TOCYJAPCTBEHHBIN TOPHbIN YVHUBEPCUTET u
MATHHUTOIOPCKUH TOCYAAPCTBEHHbIH TEXHUYECKUN YHUBEPCUTET

HM. I''HM. HOCOBA

LTAPUTTOB Mayuenre BAMAHKA CKOPOCTH MOABE-

Pumar Ma KOBIIIa Ha 0/ITOBeYHOCTb PYKOATH
9KCKaBaTOPOB C 3y6GuaToO-peeyHbIM

XaKnMKaHOBHY HariopoM (Ha nipuMepe DKI-5A)

05.05.06

K.T.H.
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