18.12.2025  группа 6- ОР-22   «Обогащение полезных ископаемых».                                                                      Преподаватель спец. дисциплин – Баева Т.Н.

Тема: «Обогащение в тяжелых средах. Свойства суспензии. Сепараторы, их конструкция, принцип  работы. Регенерация суспензий.
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Прочитать текст и выполнить задание

  Задание:           Выполнить конспект в тетради и ответить(письменно) на контрольные вопросы.

                      1. Теоретические основы процесса обогащения в тяжелых средах.  Свойства суспензии (плотность, вязкость, устойчивость)
                     2. Классификация тяжелосредных сепараторов, область применения. Сепаратор СКВ, устройство (принципиальная схема)
                       3.Регенерация суспензий.
                         Литература: . Авдохин В.М. Основы обогащения полезных ископаемых.- М.: Издательство Московского горного университета, 2006, с.417- Т.1  Обогатительные процессы  стр164-174
                        Суслина Л.А. Обогащение полезных ископаемых.- Кемерово: Куз ГТУ,2012 Стр.116-124

          Контрольные вопросы
1. Дайте определение процессу обогащения полезных ископаемых в тяжелых средах.
2. В чем заключается сущность метода обогащения полезных
ископаемых в тяжелых средах?
3. Какие тяжелые среды вы знаете?
4. Назовите достоинства и недостатки метода обогащения полезных ископаемых в тяжелых средах.
5. Какие аппараты для обогащения полезных ископаемых в
тяжелых средах вам известны?
6. Назовите область применения тяжелосредных сепараторов с
вертикальным элеваторным колесом.
7. Назовите область применения, конструкцию, принцип действия тяжелосредных гидроциклонов их достоинства и недостатки.
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7.3. Odoramenne
B TSAEIBIX CPEax

OGorauenie B TSEKCLIX CPEAAX — 510 POLECC TPABITALH-
OHIOFO OGOAIEHHA B AKWIKOCTAX WM CYCTICHSHS, KOTOPHIE HMEIOT
HPOMEKYTONHYIO TUIOTHOCTE MEAKJLY TUIOTHOCTAMM Pa3ICACMBIX
Mittiepanos. TIpOlece MOKET OCYUIECTRIATHCH B [PABHTAIOHHOM
W LEHTPOGEAHOM HOJISX.
Ecn 00oraiiaembiii MATEPHA JArPY3HTE B CPEAY, HMEIONILYIO
ILIOTHOCTS,  TIPOMEAYTONHYIO MEAKILY MAOTHOCTAMH PA3ICTAEMBIX
MUHEDAIOB, TO MHHEPAIH, TAOTHOCTH KOTOPBIX MCHBUIC IIOTHOCTH
e, BCILILIBYT B Heil, @ MUHEPAIH ¢ IUIOTHOCTHIO, TIPEBHIIAI0-
ULeii IAOTHOCT CPe/, OMyCTTEA BiTH3 (0TOHYT).
Venonis pasienens HacTHiL B THKEION cpese: TpH 8 > pu —
ACTHIIA TOHET; § < Py — HACTHLA BCILIBIBACT; § = Py — MaCTHIA
HAXOJUITCS! BO BIBELIEHHOM COCTOSHHMH. 3CCh 8 H e — IUIOTHOCTS ]
COOTBETCTBEHHO HACTHILB! H CPE/bI PATACIICHHS, KI/M -
OGoratiieime B THKCIBIX CPEAAX OCYNIECTRIACTCA B KIIKO!
CpeJie WK B BOBYIHBIX B3BECAX (A9POCYCIICH3MSX).
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BB KauecThe THKEALX KWAKHX CPEA IPHMCHAIOT OMHOPOMIbIC
OPrAHHUCCKHE KIAKOCTH H HX PACTBOPSI, BOAHBIC PACTBOPBI COAICH 1
cyenensui.

Cyenemsmeii HQ3IBAOT BILECH B HKIAKOCTH TOHKOHINC.
HbIX (Mettee 0,1 MM) MHHEPAIBHbIX HACTHIL, ABIAIONUIXCH )
wmeent cpes.

BB pOMbIISHHOCTH MOy HAKGOTBLICE pacrpocTpaneiie
BOHBIE MHHEPALHLIE CYCTIEH3MH C YTRCIHTEACM 3 MArHCTITA 1
{eppocinis.

OCHOBHOI 11e/1bI0 OGOTAIENHS PYB! B TKEIBIX CPEAAX ABA-
€TCA YQUIeHHE MYCTOl HOPOZI 1 CTA/MM MEKOrO POGICHHA, 1T
OGECHICUMBACT CHIKCHUE OBIIMX DKCIAYATAIMOMHLIX PACXOAOB 1
TOBbLIIEIHE TEXHONOMHUECKIX NOKasaTeseii. Tloayvacvas nycran
10pO/La MOKET GhiTh PEAN30Baa b KAECTAE CTPONTEIBHON MaTe-
praa

Tpu oGoraueI YIci B TAKEIHIX CPEAAX MOTYHAIOT KOHes-
Hbie IPOJLYKTHI: KOHUEHTPAT, IPOMIIPOAYKT H OTXO.

OCHOBHLIM TIPEHMYLILCCTROM THKEOCPEANON CCNIapaILIM ABIA-
€TCA BHICOKaR TeXHOMOTMECKas d(peKTHBHOCTE 9TOTO nponecea,
TaK KaK 10/1ysaeMBble MOKATATE:I 00OrAILCHHS GIIKI K TCOpeTHic-

CKH BOSMOIKIBIM.

7.3.1. Cenapamoput o odozauenun
« mancensix cycnensunx

TsKeA0CPCNBIIi CCNAPATOP — CCNAPATOP JUis OGOrAULCHHS B
Tvkenofi cpese. TpeGonariis oGeCneuenIts BHICOKOH TOHOCTH pat-
JCACHIS MUHEPATLIBIX SACTHIL TIPH PA3HOOGPAIH BCUICCTBEHHOIO
COCTABA MONIE3HBIX HCKOTAEMBIX 1 (H3UKO-XHMHHECKHX CROFCT
YUSKEATENCH, 0GYCOBIIN COBIANME MHOKECTBA KONCTPYKIMii Ce-
Tiapatopos.

KOHCTPYKIUH THAEIOCPEIHBIX CEapATOPOB KAaccHOHIMpORa-
HbI 110 Py IPH3HAKOB:

« n0_KpynHOCU 0602aU4GeNMO020 MAMepUAIG — CeNaAPATOPH
JUIR KDYNHBIX 1 CPCAHIX. KIACCOB, CCTAPATOPHI /U METKIX
Kiaccos;
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* 10 mpunyuny deiicmeus — ¢ PACCTOCHHEM B IPABKTAILION-
HOM 110/1€ CHU1, € PACCIIOCHHEM B LEHTPOGEHKIOM H0:1E CHit;
© 10 yUCY KONEUHBIX RPOOYKMOG 0602auyents — ABYXIPOAYK-
ToBblE, TPEXNPOYKTORHIE;
© 10 cnocoby cmaGwisayuu nomIOCMU Cycnensu — ¢ Me-
XAHIHHECKIM TIEPEMENMBANHEN CYCTICH3IH, ¢ BOCXOMALIM
WA HHCXOIALLIM BIDKCHICH, € FOPH30
€M, ¢ KOMOHHHPOBAHHBIM JIBHKCHHEM;
* 1o popate padoneil Kavepv — IHPAMHAATBIbIE, KORYCHBIE,
KophiTHbic, Gapadariibic;

« o cnocoly yoazenus npodykmos oGozaugenus — ¢ camotes-
HLIM YQICHHEM, ¢ OMOLLBIO CKPEGKOBOT KONBeHiepa, 1ieri-
HOTO  yCTPOii THOTO  YCTPOIiCTRA, AEBATOPHOTO
Koneca.

KoweTpyKIws ceraparopa 0/kita oGecriesusars oiepiaie
YCTOMUURBOI MIOTHOCTH CYCHICH3HH B 30HC PACCIOCHHs oGOratlac-
MOro MATCpHata, MOAHOC PACCOCINE MATCPHATA 110 IIOTHOCTH,
GhICTPOC YJQICHHE 13 BaHibI CENAPATOPA IPOAYKTOB GOTaIEHMs
JIOCTATONHYIO TPOH3BOAHTEbHOC

TIpHHIVIMATBIbIE CXEMBI OCHOBHBX THIIOR THKEIOCPEAHBIX
cenapatopos npeacTaniCHb Ha pic. 7.3,

VI3 MHOFOMHCAGHIbIX. KOHCTPYKIUii CYCTICH3NOHNbIX CeNtapaTo-
POB HAUBObILIEE PACTIPOCTPANEIHE WMEIOT CAEYIONHE:

cenapamopur xonecnozo muna (CK) s oboraueims y
aHTPALHTOB KpyNHOCTHIO =300 + 6 MM B MArHETHTOBOI CyCTIEH3MHM;

konyenie (OK, CK) juts oGoraimenis yrsieii, pyt u Hevetannu-
HCCKIX TIOIC3HIBIX HEKOTIAMBIX KPYNHOCTEIO ~100 + 2 Mh;

GapaGannvie cenapamopei CUMPATBHLIE H ¢ S1CBATOPHON Pat-
rpy3Koii (CBC) /1 0GOrallieis Pyt LBCTHEIX, YCPHBIX MCTAILIOB 1
HEMCTAILIHHECKHX TI01CTHIX HCKOTIAEMbIX:

cyenensuonnmie zuopoyuions: (CT) npHMeEHSIOTES Juts oGora-

LCHI METKOSCPHHCTEIX PYJLH YIICH KpYHOCTHHO 6 (35) — 0.2 M.

Kouycunii cenapatop ¢ asponndnoii suirpyskoii (puc. 7.3, a)
COCTOMT 13 KOHYCOOGPA3HOro KOpITYCa 1, 110 0CH KOTOPOro pase-
e HpanA I MOALEMINK 2. CYCTCIRNA MOKCT MOAABATECA CO-
BMECTHO ¢ MCXOHOI PY/0ii WIH OTJEIIBHO 110 MaTpyGKaM BHYTpH
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Koyea. Pasrpyska ferkoii (Bcnbiieii) dpakium ocymiectsisercs g

CaMOTCKOM WA O YAQIACTCH IPHHYUTCIBIO MCKAHHCCKHM YoT-
poficTiom B npoen Ha GOpTY Komyca  Jasiee B CGOpHbIFE Ke0G. 3a-
Tew Jierkas (ppaKLLIA HANPARAACTCA HA FPOXOT JUIs OTACICHIA Cyc-
NI W OTMBIBKI Y TSKETC.A.

Tokenas (noTomybuias) (PAKIWA MONAAGET B ArPY3OUIHYI0
\acT, adpOAMTa, TPANCTIOPTUYETCA BECPX 10 TPYGE i B JabicH-
e HANABACTCA HA FPOXOT /LIS OT/CCHIA CYCTIENIHH,

KostecHbtii TSUKCA0CPEBII CenapaTop — THKEIOCPEAbITT
cernapatop, M3 ML KOTOPOrO YTOHYBUIMI NPOAYKT yiausetcs
BPALLAOIUAMCS EBATOPHBIM KOIECOM.

Octosbic y3bi cenapatopa CKB (pic. 7.4): kopriye ¢ paGoseit
BaHHOII, HICBATOPHOE KOAIECO, TPEGKOBOE YCTPOHCTRO, MPHBOIBI
BPALLCIIA HIEBATOPHONO KOlleca W IPEGKOROO YCTPOHCTH:

Trocenan A
wmu. I Y e
-— ppanius Trowenas
A i Ppanyus
Neexas

gpanuus

Puc.

XeMBI ocHOB
(CHBIE 6 — IMPANHIQTbII 6 — GApaGANNbII; 2 — KOPHTIb
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B Kopriyce CenapaTopa CMOHTHPOBAHbI OCHOBHBIC Y3 H M
XAHWIMbI: YIEBATOPHOE KOECO ¢ MPHBOZOM, FPEGKOBHIT MexanH3M
C TIPHBOZIOM, OTIOPHbIE KATKH DACBATOPHONO KOJICCA, KEA00 1
BHIFPYIKM JETKOrO NOYKTa. KOpIYC MMeeT werThipe onopHbix
KPOHLITEIiHA /UIs YCTAHOBKM CENapatopa a pame Wil OMopHbIX
Gakax.

VICXo/biii IpOIYKT 110 3arpy3041oMY AKen00y N0CTYNaCT B pa-
Gouyio pariy ceniapatopa. Hepes mKimii naTpyGOK Kopiyca B Ban-
Hy HORGETCH CYCHICHINS, KOTOPAS PAIENAETCA 1A TPAHCIIOPTHbIi

a Mczodwi g
ooty

Jezrs
poniin

Tnocenan
5N ppaus

n

Jazpgon

o
ssnm

<

Todod
yenensua

8 atmope-
St —
Sk~

Puc. 7.4 Tpuiunmiainias cxeva () # YeTpoficTso (6) THKEI0CPEINOro Ko-
1o cenaparopa

SAPY30NHAN HACTE BAHHL; 2 — NPOTOUNA HACTH B — pasrpyounian

HACT, BB A8 NETKIX (PPAKIATE; 4 — PASPYIONNAA YACTE BANNbI JUTH THA

ILHOTO 1 TOPHIOHTAIEHORO NOTOKOB CycrCH3H

— BEPTHKATLHOE DEBATOPHOE KOTIECO; 9 — MPHBOL; /0 — 1pedKo-
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(rOpHSOITATbHBIT) H BOCXOASIMIT (BEpTHKAbHBI) NOTOKH. [Tpotiee-
Chi TIOJANH 1 OTBOJA CYCTIEH3HH OGECTIEIMBAIOT ¢e OGMEN B BalHE Co-
NAPATOPA 1 HENPEPLIBHYIO LMPKY.IAIINO. 1B 3ABHCHMOCTH OT NPOW3BO-
JWTEIIBHOCTIH CENIapATOPA BHICOTA COS CYCTICH3MH, TIepeAHBAIONLCi
4epe3 0pOr PAIPy30UHOTO KeoGa, coctamset 30—80 M.

BB Baiie cenapatopa MCXOAHbIT MPOAYKT PaTieiseTcs B cyc-
NCHSMM WA BCUBUYIO (ACTKMA  TPOJYKT) M TOTOHYBUIYIO
(ot nposykT) dpakumn. Tlepeasierine erumbibureii (ppa-
LM BT BANHEI OCYNIECTBAACTCH TPAIICTIOPTHBIM TIOTOKOM, a pars-
IPy3Ka — rpeGKoBLIN Mexatiimom. ToTonysuas pakis oce;
2 JIHO BAIHBI H ¢ IOMOULLIO KOBILIEH 2/1€BATOPHONO KOJIECA TpH €0
BPAILCHNH BLIFPYKAETCA H3 CENApaTOpa.

Tsvae10epe bl TAPOUMKIION — Anmapat Ans oGoramens
B TAKEIIOH CPELC O BAMAHHCN LCHTPOGEAKHbIX CH. 0

Tlpusuun paGoTh! ABYXNPOAYKTOBOTO THKEAOCPENONO THPO-
wikiona (pue. 7.5) sakmouaercs » caeayiomes. Hexommsiii npo-

JLYKT HOCTYIIA€T B ANIIADAT B CMeCH ¢ THKEAOM Cycrienseit tepes 3a-
[Py30uHBIii NaTPYGOK | 10 KACATEABHOF BO BHYTPEHHION NO0CTH
WAHIAPHICCKOR MacTH Kopriyca. TaureHIuabibiii BBOA pasiea-
TEABHON CPEILI TI0A AABIEHHEM (OPMUDYET BHYTDH anIapaTa Bix
PeBO/i NOTOK ¢ BO3AYIIMLIM CTOAGOM BAOML OcK. Brarofaps neit-
TPOGEAKHBIM CHIAM, BO MHOTO a3 NPEBOCXOMIAIIAM CHAL THRECTH,
THOKEABIT POJIYKT MEPEMEIACTCH K CTEHKAM KONHWECKOF 4acti
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KOpIIYCa 5, CKOMIB3HT 110 HHM W PASIPYAACTCS COBMCCTHO € HACTLIO
cycriensit uepes pasrpyzounylo nacauxy 4. Jlerkuii npoAYKT 1po-
XOAWT Hepes campityio TpyGy 6 B pasrpy3ounyio Kavepy 2. [po-
LHKION YCTANABANBAIOT BEPTHKALIO WM Hallie a pave 3 0 ort-
PeLCCHIIbIM YIIOM HAKAOIA K FOPHIONTY. 1
TIpERMYIECTBa THKEAOCPEABIX IHAPOLIKIONOB NCPEA anma-
PATaMH, B KOTOPLIX Pa3je/icHie MPOUCXOMT TONKO N0/ JIEHCTBHEM
I TARCCTH, JAKTIOHACTCA B HATHIMM LICHTPOGCAHOIO 11015, 00ec-
HCUMBAIONIETO noBbICHHE SEKTHBIOCTH 1 CKOPOCTH pasiciu-
TEMHBIX MOLLECCOB.

7.3.2. Texnonozuseckue napavempst oGozawenus (]
o maceuix cycnensunx

HauGonice BakIbIMI TeXIIOAOMHHCCKIMH TAPAMETPAMH B 1po-
tiecee OTC ABIAOTESH POIOTIMECKILE CBOTICTBA MHHEPATBIbIX CYC-
N3 TI0THOC TS, BAIKOCTH, HANPAKEIINE CABHIA 1 YCTORMMBOCTS.
ITH CBOHCTBA CYCTICN3HiT ONPEAEAAIOT PPCKTUBHOCTH PaseieHms
TOAC3IBIX HCKOMACHLIX. ]
TLIOTHOCTE €YCIIEN3HI — DTO OTHOUICHHE MACCH CYCTIEIHI K
JaHMMaeMomy eio oGbemMy (Kr/M’).
TLI0THOCTS CYCHIEH3MN ONPEACIACT FPAHHNHYIO IIOTHOCTH Pas-
sencnis. C yBCIENIEM OTLEMHOrO COLCPRAIINA YISKEINTEIN 1t
€1 IHIOTIHOCTH IOTIOCTS CyCreHaIMH YBeAMHBICTCA, |
XapaKTepHCTHKI OCHOBIBIX YTSIKEANTEIEH, IPHMCHACMEIX TIpit
OGOraLLCHIH NIOAC3HLIX HCKONACMBIX, TPHBCACHb B TaGA. 7.1 |
TLroTHOCTS CyenensuH, Kr/M’, Onpeneisior o dopsysie \

& = 1000 + M, (3, - 1000) / (V&,), (7.30)

e My — Macca yTaKEHTENA B AQHHOM OGbeMe CYCHENsHH, Kr
i > ¥
V — oGbem cycnieisim, m'; & — IIOTHOCTS YTSKeANTCAS, KI/M’. '

Hpusiep

OUPCICAIT, NACCY MAIETHTa I PYIHE TAPINET CyCHCIINN i &, =
800

4500 K/’ an puroTomtemun 10 o eycrirmmn wioocriso 3,

840
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cenirrens AM,, 106aBnsemoro k 1 M cycriemsii a1 ynenmic-
s e nroTHoeTH o &', 10 8. onpesenseres o dopwyie

AM, = 8,(8.-8.)/( 8,~ 8. 731)
B KauccTse yIAKEIMTENCH HALIE BCETO MPUMEHSIOT (heppocH-
UM WK MarHeTHT. DEPPOCHIIMUII 1PaHY IPOBaHHLIT IOCTABIA- i

etcs B roToBOM BiC. TIpH OGOaIICHMH Pysl MAKCHMAIIbHAS KpYTl-
HOCTD IBMELUCHHONO (hepPOCIIHIL He A0MKHA ObiTts RblC
0,15—0.2 .

Tlpi oforamenit yrieii B KauecTae yrsKenTes OGO He-
[OMB3YIOT MAPHCTHT. OH NOCTABMICTCA ¢ FOPHO-00OMATHTCABIBIX
KOMGHIATOB B IOTOBOM BHAE W IPEACTABAACT COGOH MOPONIKOOG i
pasibiil AeCI0PY I KOHUCHTPAT KpYMHOCTHIO Mertee 100 MKM.

Ha oBorarimenuibix (aGpikax NPHMEIAIOT KOMILIEKS 0GOpYAORA-
WIS U1 QETOMATHICCKONO. IPHTOTOBICHIA  TPAKCIIOPTHPOBAIIS
cyenensuu (KATTTC

BS3KOCTE CYCHEN3NN — 570 CBOFCTRO OKATHIBATH CONPOTHB- [}
SICHNE TIEPEMELLICHHIO CIOCh OTHOCHTENLHO ApYT Apyra. Biskocmb
cycnensun u nanpscene cOguea XapakTEPH3YIOT TAK HA3bIBACMEIE
peosornycekue crofictaa cycrieisnn. JUIs HBIOTOHOBCKHX KHAKO-

CTeii HaNpAKEHHC CABHIA T MPOTIOPIHOHANLHO AHHAMHUCCKOF BA3-
KOCTH o # [AENTY CKOPOCTH (IPOHIBOION OT CKOPOCTH 1O
HOPMaNH K 110BepXHOCTH CABHa dv/ dn).

©=podv/ dn. (132

TIph BHICOKOIT KOHUCHTPALIM YTKCANTENA W HATHINH U1AMA !
W PIHHbE CYCTICH3 MM CTAHOBATCH CTPYKTYpHO-BA3KiMM. B Taxh
CYCTICH3MAX YXYAIACTCH PATACICIHE MATEPHANA, OCOGEHHO MEIIKIX

3epen, KOTOPHIE HE BCIIILIBAIOT W He TOHYT, TK KAK HE MOTYT 1pe-
00.1ETh CONPOTHBIEHHS CPEILL.

BAKOCTS, CyCHICHM 3ABHCHT OT (UIMCCKHX CBOFICTR yTSKE
siTeneit i X KomILerTpatK. Ee onpeiensior o hopwysie ]
He= 1 +2,5C +735C %+ 162C°), (133)
16 fe — BA3KOCTH BOABI (1P Temmepatype 293 K owa pasia 0,001
Tlac); C — obneMias KOHUEHTPAIWS YTKEIHTENS B CYCTIEH3HH,
o en. v
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HopMauIbiibic YCI0BHS Pa3ieneiis oecreHBatoTes IpH -

| HamiecKofi BAIKOCTH paGodeii CycneisH, He npeBbImaouei
0,007 Ma-c.

VCTOlMUBOCTS CycHeIsIi XapaKkTEPHIYET €e CIOCOGHOCT Co-

XPAHATS (UIOTHOCTY B PASAMHBIX CAOAX 110 BHICOTE PATACIHTEABIO-

HECKOTO COCTABA YTHKCAHTENS, €r0 OheMHOf KOHUEHTDAUMH i CTe-
N 3acopeni cycrien3n Ao, C yMEHBUICHIEM KpYIHOCTH
| VIOKETUTES H YBEMUCHHCM COACPKANMA LTAMA 1t LIHHBL YCTOT-
L SMBOCTH CYCTICHSMN BOIPACTACT, 4TO ABIAETCA NONOKMHTEINBHEIN

(baxTopoM. OHAKO MpH STOM BOIPACTACT BASKOCTS CYCIICHSHH, T
BUISHIBACT YXY/UICIHE PE3y/ILTATOB PATICACHHA OGOTALIACNOND Ma-
repuaa.
CraGHAMSaLIA CYCCISHN OCYIIICCTBARETCH TIPHCYTCTBYIONHNH 0
| B el TOHKHMI ULIaMaMH 0GOraUIACMOrO MATCPHATA M CrICLIaTh-
' HbIAH JOGABKANH GCHTOHNTOB (i), ONTHMAILHOE CofepKaHbe

Milbi JUIA CTAGAHSHPYIOUIETO ACHCTBHA 63 HPEIMEPHOTO noBbi-
e BAIKOCTH Cycniensi coctanset 05— %.

TIpit HCNO/B3ORAIIH TAKETBIX CYCTIEHIHT HX TLIOTHOCTH 110CTO-
SO CHITKACTCA REACACTRHE JAIPAZNCHIA ULIAMAMH, OTCPh YTA-
KEITENs ¢ MpOAYKTaMH OGOrAUEHIS 1 NOCTYILICHHA B NpoLiece
| ameToit Bosu. LA pererepatnn cycriersim (BoccTanoBCHA ce
IUIOTHOCTH 1 yAQICHIS 1IIAMOB) TIPHMCHSIOT MAFHHTHYIO cenapa-
WHio, UIOTAIMIO, [PABKTALIHORHYIO CCTIAPAIIO 1 JpYTHE METOb. B
YACTHOCTH, /U181 PETCHEPALMI MATHETHTORKIX. CYCTICH3NI HCNONb3)
10T MATHHTHYIO cenapatutio. [Tp 5ToM u3BACKaeMbiii 13 pasGassieri-
HBIX CyCenen3uii MarHeTHT CHOBA HATIPABISIOT B NPOLCCC.

TLI0THOC TS YTsKeTE S A0MKHA GbiTh OCTATONHON JUts TpH-
FOTOBNCHMA MATOBHIKOH W YCTONMHBOM CYCNICHIMH B TPECyEMON
L] arasONe NAOTHOCTH pasietcHis.

KpYIHOCTh YTSAKEHTE s A0IKHA COOTBETCTBOBATE ONPC/CIIEH-
HbM TPEGORANHAM B 3ABHCHMOCTII OT THTIOB AMTAPATOR, B KOTOPHIX
oir uenonwsyercs. o KpyNHOCTH MArHETHTOBBI YTKCANTE: b Jic- v
TS W TpH copra:
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