10.02.2026  группа 1 ОР-22  «Обогащение полезных ископаемых».                                                                      Преподаватель спец. дисциплин – Баева Т.Н.
Тема: «Измельчение. Назначение операции измельчения, схемы и режимы измельчения. Виды мельниц».

Выполняем задание в тетради, проверяю на уроке  

Литература: . 1. Авдохин В.М. Основы обогащения полезных ископаемых. - М.: Издательство          Московского горного университета, 2006, с.417- Т.1 Обогатительные процессы. 
  .                       ( http://www.geokniga.org/books/7794) 
                          2.Шилаев В. П. Основы обогащения полезных ископаемых. Учебное пособие
для вузов.— М .: Недра, 1986, 296 
                          3.Суслина Л.А. Обогащение полезных ископаемых.- Кемерово: Куз ГТУ,2012 (http://www.geokniga.org/books/12979)  

Прочитать текст и выполнить задание

  Задание:           1. Выполнить конспект в тетради и изобразить кинематическую схему мльниц
             
  а) Назначение  и место операций измельчения.  Стадии измельчения-Литература: . 1. Авдохин В.М. стр.-126-130, Шилаев В.П- стр.-47-49
 б) Технологические параметры
 - частота вращения барабана (каскадный, водопадный, смешанный режимы);
- коэффициент заполнения мельницы шарами;
- характеристика измельчающей среды;
- плотность пульпы;
- оптимальная крупность руды-Литература: . 1. Авдохин В.М. стр.-138-143
                     в) Классификация барабанных мельниц
-по форме барабана, 
-по характеру среды и измельчающих тел,
 -по способу разгрузки измельченного продукта 
 -по принципу действия
                       г) Изобразить схему устройства и описать принцип действия барабанной (шаровой)
мельницы МШР и показать основные узлы.                       
2. Мельницы с центральной загрузкой МШЦ и МСЦ, назначение.                      
                     2. Самостоятельная работа. Написать отличия МШЦ от МСЦ и МШР.
Литература: . 

                          Авдохин В.М. Основы обогащения полезных ископаемых.- М.: Издательство          Московского горного университета, 2006, с.417- Т.1  Обогатительные процессы. 
  .                       ( http://www.geokniga.org/books/7794) Стр.91-107
                           Шилаев В. П. Основы обогащения полезных ископаемых. Учебное пособие
для вузов.— М .: Недра, 1986, с.38-44
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TnaBa 6
HU3MEIILYEHHE

6.1. Hasnauenne n kraccnpuianms
npoueccon

HaMeaLACHME — 570 NPONECE PAIpyILIEHHA KYCKOB MOAESHO-
10 HCKOTAEMOTO 1101 BOSACTICTBHEM BICHINHX CHI B 3AMKIYTOM
OGBEME C HEITHIO JIOCTIKEIH TPEGYEMOiT KpYMIHOCTH (MeHee S M)
Wik CTemeHm pacKpHITIA MHtepanon. Kak 1paBiio, Ha waveibc- [}
e TIOCTYIIET NATCPHA TOCAE APOGICIA KPYIIOCTLIO Metiee
1025 v
B pesy IbTATE HIMELHCHHA OAYHAIOT POAYKT, TPHOANGIH 10
KPYHIOCTH AU TIOCCAYIONIEIO OGORILCHNA 1 CONCPRAUIH T0ACs
I MHCPAH B BIVIC ACTHI, MAKCHMQILHO 0CHOGOACIIIX OF
nyeroii nopoist (puc. 6.1).
KpyHocTs HacTiit HSMEILAEIIOr MpOiyKTa OGHANO He npe-
BBIAET | MM, @ 43CTO € UEABIO HOHOTO PACKPBITHA CPOCTKOB PYLY
WCIOT 40 KpymocTit acTHiL Metiee 0, .
Crenenh, WSMCALYEIIE ONPCICIACTE OTHOICHICN NAKCH-
MAZIOTO Pashiepa Iepet ICXOAINORO MPOAYKTA Do, K MaKCItN
HOMY PAIMEDY 3EPEH HIMETBUCHHOTO digt

Pic. 6.1. Cxena paspyuieiins KYCKa Pyt Ipi HoMerb
a— 1o wve G— nocre wIMebCHIS
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Creneih HIMEABHENHS MOKET COCTABIATS 10 250.

JlocTinKeHme TAKO CTCNICHN MIME/LUCHHA 3a OJLUH TIPHEM 3a-
TPYAHHTEABIO, I0STOMY MIMEBUEHHE, KAK W APOGIEHHE, Hale Boe-
10 OCYIICCTRIACTES B HECKOLKO IPHEMOB (CTatHi).

Tlo BILy peaH3alin MCTO/I0B PAspyLICHHA PAIHYAIOT Me:
HINECKOE HIMEILUCHHE ¢ MEIOUMMM TCIAMM, TIHEBMATHIECKOE 1
OPOAMHAMIICCKOE GE3 METIONX Ten.

Bee M3MelbIHTEIbHEIE MAUHIL 110 IPHHIANY ASTICTRIS MOK-

HO PASICNTE 12 ABE OCHOBHBIE TPYIIMBI: MEXAHMUCCKHE MEBHHII 0
(€ MEIOLMMH TEaMM) 1 AOPOAHHAMUUECKHE MENLHULLY (CTpYiiHibie
PAIMOALIbIE AMNAPATH GE3 MEMOUIIX Te).

B CBOIO 04epe/th, MEXAHHUECKHE METLHMLL! B 3ABUCHMOCTH OT
reomeTpHuCcKoii (IOpMEI paGouero Kopiiyca pasieasoTes Ha Gapa-
Garnie, KoMbiieBbIC, aUIEBbE 1 WCKoBBIE (PHC. 6.2)

PaGounii Kopryc GapaGannbix MetbuuiL — dyTepoBantbiii us-
HyTpi GapaGan /. Memouwmm Teaamm 2 ClyKat CTaibibie Wwapbi,
CTEPIKIM, FUIbKa WIH KPYITHLIE KYCKH Py bt (pHC. 6.2, a).

Koambuesbie MeAbMte! (pHc. 6.2, G) WHOE npHMENSIOTes uts
CYXOTO UBMEIBMCHMS JIErKOM3MEILUACMbIX MATCPHANIOB — YIuis,
ochopuron 1 Ap. PaGoueii NOBEPXHOCTHIO 3A€Ch CAYKNT BHYTPEH-

193 GYTEPOBKA KOABLIA 1, & WIMEABUAIOUMNH TENaMH ABIAIOTCA Po-
AMKK 2 WAHRAPWICCKOT WM APYroii (IOPMbI, OGKaTHIBaIOUIME
BHYTPEHHIOIO IOBEPXHOCTE KO,

B wauiesoii Mesbimue (puc. 6.2, 6) paGounii kopiiye — awa 1, a
MESTONIHE Teta — Gerybl 2, epeKaTHIBAIOIMECA N0 AHMILY Hatli,

BB 2mcKoBoit MenbHute (pie. 6.2, 2) 0CHOBHbIE paGosHe oprani
— HeTOABIKHbI ] 1 NOABIKIILIT 2 MCKH.

Aopojnmanicckue (CTPYFbIE) METBHHILI B TOPHO-pYAHON

NPOMUIILICHHOCTH NPUMEHAIOTCH CPABHITEIBIO PEAKO H HCKIIIONH-
TCABIHO JUIA TONKOTO W CBEPXTOHKOFO HIMEJBNCHMA MaTEpHaia.
TIpuumn ux ACHCTBHS 3AKIIOHACTCH B TOM, HTO HACTHL! MATEPHAIA
PAIONAIOTCA BCTPEUHBIMH CTPYAMH CAKATOTO BO3AYXA, TIEPEIPETOrO
Tapa WM TA3a 1 WIMENLMAIOTCH B PE3yILTATE COYAAPENHS APYT ©
ApyroM.
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Putc. 6.2 Mexanieckie MebHHI

Ha ooratureibibix (aGpHKAX i B PYJONOATOTOBHTEbHBIX
OTAECHHAX METAMTYPIHUCCKHX NPCANPUATHIE PUMCHSAIOTCS 1J1aB- ]
HbIM OGPA30M BPAILAIONIAECS GAPACANHLIE MEIBHHILL.

6.2. Usmesbuaemocts
TOJIC3HBIX HCKONMAEMBIX

TI0/l MIMEIILAENMOCTEIO MATEPHATA HCXOZHON KDYIHOCTH 110~
HHMACTCA CIIOCOGHOCTS €ro ¢ GOAbieli 1M MeHbIICH CTencHbio
JICTKOCTH NPEBPALIATECH TPH MIMCBUCHUM B NPOAYKT 3a/aHof
KpymocTH

M3MenbuaemocTh py/ibl XapaKTepHIyeTes YAbHOl Ipom3BoiH-
HOCTHIO MEIBHHILSE 10 BHOBH 0GPAZORANHOMY PACHETHOMY Kiaccy
KpynHocTH ~0,074 Mt (IIH 110 APYTOMY PasMEpY PACHETHOTO Kiiacea).
OTHOCHTEIBHAA HIMETBHACMOCTH ONPEACIACTCA OTHOICHHEM

Kiw=qal 4y, ©.1)

TAE G4 M g, — YACHBHAs POUIBOSMTEN
qa ¥ G4, P

HOCTD MEJILHHULLBI 10 BHOBE

0GpasoBanHoMy Kiaccy —d COOTBETCTREHHO HCCIICAYEMOI 1 ITaION-
s N
0 Pyt /(w40 i /(s ).
Conocranenie o opwmyae (6.1) cnpaseumso npw Py = B, n

o, =0,

OTHOCHTEBHAA WIMEIAEMOCT ONPEEIAETCH 110 pesyiibTa-
TaM WIMEIBUEHIA TPOG HCCEAYEMOli W STANONHO PYA B MaGopa-
TOPHOIE ME/IBIIHILE TEPHOAHICCKOrO ACHCTBIS, paGoTalouIeii B M- r
THPOBANHOM OTKPHITOM It 3aMKHYTOM LUIKIE
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Ha puc. 6.4 1okasaHo rpaduueckoe ONPEACICHHE YICIbHOI ;
NIPOHIBOMTELHOCTH ME/LHUILEI 110 BHOBE OGPAIOBAHHOMY Knacey
| ~0,074 mu ucceayemoit K 1 5ranonoii M pyiL o pesysTaram nx r
it WIMCILUCHI B IMHTHPOBAHHOM OTKPHITOM 1K, U3 puc. 6.4 pin-
| 1o, 4o nph
Bl =Bilos =50 %
K2,=0766:0,623 =123 en.
[ wupn
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6.3. Bapabanuuie Meapuniubt

BapaGaniiuic MeILHMIL KiaccH(UILPYIOTS Ha MEABIILL ¢

BpAULAIOIUIMCA GapaGAIIOM, BHGPAIOHIIbIE W EHTPOGEKITbIE.
BapaGarnas Meabiiua (puc. 6.5) IpeACTaBIsET COGOii MycTo-
‘retbiii GapaGai 1, 3aKpbITHIF| TOPUCRBIMH KPLILIKANH 2 1 3, B UEHTPE
Kotopeix mvetores nobie wandu 4 u 5. Landwr onupaores na
oMK 6 1 7, w GapaGan BPAILACTCS BOKPYT FOPHIOHTANbHOT
och. BapaGan JANOANACTCA IPHMEPHO HA TIOOBHIY 0GheMa ApOGs-
et epesioft (poGatnn Tenan). [Tph €ro BpaitieHinm ApoGHULE
131
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Puc. 6.5. Cxema ycrpoiictsa n npun sieiicTsis GapaGannoit (aposoii)
o
1 — (ccKnii GapaGan; 2, 3 — TOPUEBLIC KPBIWIKH; 4, 5 — 3arpy20uias ]

PaIpYSOHAR uanbi; 6, 7 — OMIOPHLIC HOAMMIIIKI; § — Wves

(WIaPL); G — YTON HAKAIONA 10TOKA My b

uaiomas cpesa

Teita G1roaps TPCHHIO YBICKAIOTCA €TO BIYTPEHIICi IOBCPXHOCTHIO,
HOAIMMAIOTES 1A HEKOTOPYIO BHCOTY M CBOGONO Wi NEPEKATHIRA-
sict ot B, Yepes oy noayio tandy 4 oiytps Gapadana we-
TIPCPBIRHO TOJACTCH HAVCALHARMbIFT MATEpHA, KOTOPbii MPOXOAIT
BIOIb HETO H, NOABCPIASCh BOVICHCTRIIO POGIIUAX TeA, HIMEbNA-
€TCs YAaPOM, HCTHDAHMEN  pasiapiuBaimeM. 3Merbuenibii npo-
JYKT HENPEpBIBHO PAIPYKACTES Hepes APyrylo noayio wandy 5. Tpi
BpaeHIi GapaBaiia MATCpHAN JBIGKETCS B0 €T0 0CH BCAC/CTRHE
fieperiaza ypoBHeil 3ArpyIKN W PA3PY3KI 1 HATIOPA HETIPEPHIBHON 10~
@I MATEPHATA; €CTH HIMETBHENHE MOKPOE, TO MATEpIA er-

1 CIIMBHLIM T10TOKOM BOJIbl, @ CCIIH €YXOC — BOYYLIHBIM TIOTOKOM,
BOIMKAIOLILAN MM OTCACHIBAHIK BO3YXa 13 GapaGaia,

TIpHNCHACMblE 418 HIMETBACHIIS PAYTHIHEIX MATCPHANOR Ga-
PaGaHIbie MeTLIMILL PATIMIAIOTes 1o popye GapaGaia, xapaktepy
PN 1 IMCBHAIONUAX Te, 110 CNIOCO0Y P3Py HIMCALHCHINO-
FO MPOAYKTA 1 110 NPHHLANY JeiiCTBHS.

B 3aBHcHMOCTH OT (JopMBI GapaGara pasiuuaio MeALHULL 1t
AMHAPHHCCKIC 1 WHAMIIPOKOHICCKiHC. TIepBLE, B CROIO ONCPEth,
KaceH(IMPYIOTCs HA TpH THIGZ KOpOTKHe, AutHiibie it TpyGhbie. K
KOPOTKIM MEJILHHLAM OTHOCATCS TaKHe, Y KOTOPHIX JUiiia GapaGaia
Mettbliie 10T paia ero Aaverpy. K UIHHHbIM — y KOTOpBIX Juthiia
GapaGaria Go/tbliie OZIHOTO, HO MEHbiIC TPEX ero uavetpon. K TpyG-
HbIN — MEIbHHILEI ¢ O GapaGaia GObILIE TPEX AMAMETPOB.
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B 3aBHCHMOCTH OT BUIA H3MEbYAIOMICH Cpe/tbl Gapabanibie
MebHIIL paziensiores ta waposbie (MILL), crepuiensic (MC),
raneunsie (M) u pyanorascunsic (MPF), cavomsmeasucnis (MC)
w nosycamomsmensets (MIIC).

YV WapOBbIX MENbHMIL APOGILAA CPEAA IPEIC
MH IUTH SYFYHHBIMI HADAMM, Y CTEPAKHEBBIX — CTABHBIMH CTEIK-

MM, Y T 14101 KpEMIEBOFi FNIbKOF, Y MeIbHHIL ca-
MOHIMEITBCHHS — KPYNHBIMH KYCKAMH H3METIBYAENOI pytbl

B 3aBHCHMOCTH OT €110€06A Pa3rPY3KH MIMEILUEHHOTO POAYK-

Ta Pa3THYAIOT MEJILHHLLBI ¢ CHTPILHO pasrpy3koit (MILILY) u pa3- 0
rpy3Koit uepes pemterky (MILP). ¥ MelbHUIL ¢ LeHTPAbHOM pas-

IPY3KOI YJIICHHE MIMETBUCHHOTO NPOJLYKTA IPOHCXOZHT CBOGO-

HLIM CMBOM HEPE3 NYCTOTENYIO asrpy3ostyio wandy. ¥ Menbiii ¢

PASTpY3KOit HEpe3 PEIICTKY MMEETCH NOALEMHOC YCTPOTICTRO, MpH-

HYUTENIBHO Pa3TPYIKAOLICE HIMELUEHIbIT TPOAYKT.

THROpasMepH! GapaGaHibIX MEABHMIL ONPEACIAIOTCA BHYTPEl-
1y ameTpom GapaGana D w ero paGoueit umnoit L (M. pre.
6.5). Hanpuwep, oGosnaueime MIIL-3200x4500 osnauaet: wemb-
HUILA WAPOBAS ¢ UEHTPANLHOI Pa3sIpy3Koli ¢ GapaGaoM AMamMeTpos
3200 newt it 4500 .

LWIMHAPHIECKHE 1APOBLIE 1 CTEPIKICEHIE MCITbHUILb WIHPOKO
IPUMERSIOTCH HA OGOTATHTELHbIX (JaGPHKAX /UL H3MEALUCHNS PYAL.

Taneuibie MEIBHHIb! IPUMEHSAIOTCS B TeX CAYAsX, KOTA b
JOMYCTHTE KE HUNTOKHBIX MPHMECEH Kelle3a K HIMENbUaeMOMy
MaTepHany. MeTbHHIG CAMOMSMEITUCHIS B TIOCIE/NNE IECATHIC-
THA BHEAPAIOTCS B TIPAKTHKY M3METLEHHS PYJL.

Wlaposas meabnmua ¢ pemerxoii (MIIP) (puc. 6.6) coctour
w3 GapaGana | ¢ TOPUCBLIMH KpLIIIKAMH 2 1 3, 5arpy30uHoii 4 n pas-
IPY304HOI 5 UaN(h, ONMPAIOIXCA Ha NOAMWIMIHMKH 6 1 7. Bpauienue
GapaGatia MELHMIL OCYICCTBIAETCH OT HIEKTPOABHFATENS MOCPE/CT-
BOM MaJIOfi LICCTEPHN 9, HACAKEHOi Ha NpuBoAHOM Bty 10, u 3yGua-
TOTO BEHIIA 8, 3AKPEIVICHIONO Ha BHEIHEH NOBePXHOCTH GapaGatia.

Bapabai Me/bHMILE HSTOTABIMBAIOT CBAPILIM WIH KICHAHBIM
3 IMCTOBOIH CTATIH, A TOPUCBHIE KPHILIKM OTABAIOT W3 UYYHA WA
CTazn. Oni COCAMIAIOTEA MEAy CoG0ii ph fovout Goros. Ba-
paGan W TOpUEBHIE KPLILIKN JUIA IPEAOTBpAIIENHA 0T H3Hoca (yre-

BiiCHA CTa)

UHBIX — OKAT:
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pytoTes Gpowesin mkrai 10, KOTophie 3AKpENSiOTCs Gorram,
a BHYTPCHHAS HACTh NYCTOTCABIX aIK() — ChEMHBIMM BOPOHKAMH.

B MCTLHHLLY 3arPYIKAIOT CTAMILHEIE WH HYFYHIBIE WAL PaTHOT
Kpymocri (o140 710 150 M) IpUMEPHO 1A H0JIOBHIY ce 0GbeMa.

lexoAuuii MATCpHAN JAPYAICTCH B MEAbHHLY MiTaTesien 9, a
TIECKH, BOIBALLAONIECS HA JOMIMEIbHCHHE U3 KIaccHHKaTopa,
— M MOMOILU YAHTKOBOTO Hepriaka. Bo Bpems spainierius Gapaa-
Ha MCLHHLbI WHADHY, TIEPEKATEIBAACH, CKOALH 1 TIAAA, HAMCABUAIOT
epHa TIONESHOTO HeKomaeMoro. [opIoBHIa pasrpy30uHoii tard
HMECT HECKOIBKO GOMbUIH JUaMETP, GAArOAAPs HEMY MPOHCXOANT
JBIGKEIIIE Y ALIIG B CTOOIY PA3rpy3Ki.

¥ pasrpyKacMOro KOHIA MEAHHIG YCTanoReHa peietka /1.
T1pOCTPANCTBO MeskLy FTOii PEHICTKOH W TOPLEBOI KPIIIKOii 3 pas-
JICIEHO. PATMALHBIMM TIEpEropOAKaMH-H(Tepamit 12 Ha ceKTop-
Hbie Kamepbl, OTKpHITHE B 1andy. Haimine pemerki 1 cexropon
KAMEp M0IBOMACT OCYULCCTRAST, NPHIYIUTCIbIYIO PANPYIKY 13
MESIBHHILbE HIMEALUCHHOTO NPOAYKTA H NO//ICPAKHBATE HH3KHIT ypo-

2 9
e Al g
s 44 9 N KN K D 75
i R
e LIl
oo s

Putc. 6.6. 111aponas Me:LHIa ¢ PasrpyIKofi Hepes penrery

1 — GapaGan; 2 — TOPUEBaK KPHINIKA ArPYSOUNOTO KOMILS; 3 — TOUERIA Kpbil

K PASPYI04HOTO KoMIIA; 4 — UANGa; 5 — PAIPYIOME BOPONKE: 6. 7 — 10

WIMITIIKIE § — KOAYX BEHIOBOT 1epeasi: 9 — KoMOw 210
dyreposa Gapadana; /1 — pasrpy3odnas pe

B
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Belb MyAbMbl B Menbiie. [IpH Bpatenun MetbuuLbt audrepst 12 E
HOAMUMAIOT MyJTbiTy 210 YPOBIIA PA3rpy30uHof uandui 5, uepes Koto- %

PYIO OIQ YJIACTCS H3 METbHHLb.

Ulapossic veabHmits ¢ pemerkoii Tna MIIP sumyckator ma-
Merpom 0,9—6 M, ot 0,9—8 w1 paGoumy oGbemom GapaGaria
0,45—208 M. FIx HCrosb3yioT oGbiuHo B | CTaum /1St uaMesbuenus
MEIKOPOBACHBIX (10 30—S5 MM) MATEPHATOB ¢ LEIBIO HOYHEHIH
PABHOMEPHOIO 10 KpYIHOCTH MPOAYKTA Metiee 0,15 M ¢ HeGob-
WM KOJMYECTBOM LLIaMOB, @ Meabhuubt Tvna [IBM pasmepom
(DXL) ot 2070x2650 z10 3700x8500 MM NPHMEHSIOT B OCHOBHOM
JUIA M3MEIBUCHHA YITICH HA NBUICBHHOE TOMIMBO B 3aMKHYTOM
WK € BO3IY BN CETIapaTOPaMH.

K HE/I0CTATKAM METHHIL C PEUIETKAMM OTHOC 0KHOCT
KONCTPYKLUH Pa3rpy3ONHOTO y31a, GOIblIIAs CTOHMOCTS METbHHLb,
BOIMOKHOCTH 3aGHBKH OTBEPCTHI PELIETKH LUETIOH, H3HOUIEHHBIMM
wapami i pyoit.

Ilaposbic MeaBmmL ¢ uenTpanbHoii 3arpysioii (MIILD.
To KkoncTpyKium ananorwais Mesbmitam MUIP w orinsaiores
TeM, TO B HIX HET PEIETOK. Pa3rpy3Ka nybilbi NPOUCXOJAT ryTent
CBOGOANOO CMBA Hepe3 OTBEPCTHE B PaArPy30HOit Lande, aa-
METp KOTOpOIi HECKOBKO GOIbilie, teM 3arpy3outio, 4ToGht co3-
JaTh HEOGXO/NMYIO JUIA PAsrpy3KM pasHHIly yPOBHEH Mybiibi y
and. Meabimus sbimyckaior anamerpom 0,9—6 M, uinnoii 1,8—
3,5 M 1t paGounm oBvevom Gapabana 0,9—221 w' 1 HenoaB3yioT
JUTH MIMCIIBYCHUS APOGIEHOT Pyabt (10 30—5 MM) 1 npoyKTOB
oGorawenus 10 0,05 Mm.

Crepanentie meanmme (MCID. o ycrpoficray anaiori-
HbI WAPOBOI MEJBHULE ¢ UCHTPALHOl pasrpykoit. Jlis Gonee
PE3KOTO CHIBKCHHS YPOBIS MBI 110 HATPABICHHIO CC ABIKCHIA
W YBEAMMCHIS CKOPOCTH NIPOXOAKJICHHA MATEPHATA AHAMETP pas-
IPY304HOI b CTEPKIERON MENbHHIGI SHANTENHO Gobine,
“eM y WapoBOii MeIbHHIL TAKOTO JKe THIIOpa3Mepa. Pasrpyso-
HBIC TOPOBHHbI TAKMX MElbHMIL uveroT Anametp 1200 my u Go-
Jiee, UTO MO3BOAET WX HCTIONBI0BATY /UIA 0CTYNA BYTPh GapaGa-
12 € LI 0CMOTPA H PEMONTA.
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JIpOGAIIMH TeAaMH IS MEBHNIL ABIAIOTCS CTEPAIN U3 Bbi-
€COKOYFIEpOAHCTOl cTasn uameTpon ot 40 o 100 mwm. Jlanka
pikcii oGbIuNO Ha 25—S50 MM Menbine BRyTpentieit e Ga-
paGana. OTHOwIeHHe JUHIh GapaGalia K AHAMCTPY JUTs CTCPIKHCBIX
MeabmuL oGbino cocTapaset |,4—2.

VIX IDHMCHSIOT U1 CPABHUTEILHO FpyGOro W3MebueHis
PYIB (10 1—2 MM) NIEPEil rPABHTAIMONHBIM 1 MATHHTHbMH
MeTOaMM 0GOraUIEHHA, A TAKKE YCTAHABAHBAIOT B NEPBOil CTa-
UM TICPE APOBBIMH MCABHHIAMM NPH WIMCALUCHIH DY B
HECKOIBKO CTajHii,

Pynoraneunsie meabumue (MP). Jlis pyanoraseunoro
IIMEILYCHIS PUMENSIOTCS OObIHbiE GApABANHLIE METbIHLb ¢
pasrpysounbIME pelieTkami. Msmebuaronieii cpeaoit npu Takom
HIMEILUEHIH CITYKAT KYCKH PyABI (rais) KpynocTsio ot 25 0 120
MM, FarpyAaeMbie B MEALHHILY BMECTO IapoB Wik cTepkiieii. B Ka-
MECTBE PY/HOI MM MOKET MCIONB30BATLCA APOGIEHBII NMPOAYKT
Hoce CpeAero APOGACHHS, 3 KOTOPOIO MPEiBAPHTCABHO yiaIs-
10TCs (FPOXOUEHHEM) MEIKHE KYCKH. MEIbHHLb! ¢ pasrpy3Koii uepes
pemerky una MI'P win MIUPI'Y juamerpost 4—6 s, juiiofi 6—
12,5 w 1 paGounm oGsemom 83—320 M’ HENOAL3YIOT 4TS TOHKOTO
IAMCLUCHIS 07I0TOCONCDKALIIX. TIOMMMETAIHHCCKIX. HKeCTHBIX
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6.4. Texnou0rn1eCKHe MAPAMETPBI
NPOIECea H3MEJIbYCHHS

TeXHOTOTHICCKYIO H SKOHOMHIECKYIO SdekTinocT pagoTs:
GapaBaNILIX MCIILIHIL OIPEACISIOT CICYIOULME OCHOBHLIE Napa-
MeTPpbI: MACTOTa BpAILCHIA GApaGaNa; XAPAKTEPHETHKY HIME/bYA-
JOleli CPeAIL W CTCNEHD SANOMNEHIA ¢i0 GapaGaNa; TIOTHOCTS
LI TIpH MOKPOM M3MJTBHCHHI; KPYTIHOCTS 3arpyKaeMOii pyJibl
W Crerenh wvebCH.

Uacrora spamenns Gapacama. TIpu spameniy GapaGatmoii 0
MELIMILL HIMEALAIOLAs CPEAR ABIDKETCS 110 KPYFOBbIM TPACKTO-
PIAM 1O/ ACHCTBHCM CILA TPEIITA, BOSMHKAIONUX MY (yTepoB-
KOif ME/IBHMIG! M TIPUICTAIOLMH K HEll TeaaMi CPebi, a Takike
MY OTACHBHBIMH Teani. JUis TOro ToGh! WapoBas Harpy3Ka He
CKOL3IIA 110 (YTCPOBKE, MOMCHT CII TPCHIA OTHOCHTEALHO OCH
MEBIHL I0/DKH YPABHOBCUIMBATS MOMCHT TAIFCHIUATHIbX CO-
CTARIAONIIX CH1 TAKECTH OTHOCHTELHO TOF e Oci (pic. 6.7).

TIpH HEKOTOPOFE CKOPOCTH ABIEKCHHA IAPA 110 KpYTOBOYi TPACK-
Topun B Touke A pajmanbHas cira N MOKET CTaTh PaBHOi LEHTPO-
Genoit e C (pHe. 6.7, a), Wap CTaHOBATCA CBOGOANHIM 1 OT TOH-
Kn A GyieT ABMraThC NMOA ACHCTBHCM CHABI THKCCTH KaK TENO,
GPOLICHHOE CO CKOPOCTHIO b TIO HEKOTOPHIM YITIOM O K FOPHIONTY,

Putc. 6.7. Cxema JIILKeHIA ISMEALIAIOULCH Cpestht b GapaGamioft e

@~ cxena IETICTRYIOUN WA Wap CHT; 6 — KACKAI PEAWM: 6 — BOTOMAIIE

pexin
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B 3aBHCHMOCTH OT CKOPOCTH BPAILCHNA MEBINILbLL 1 KOODH- K

lmenTa 3anoanens GapaGana HIMELUAIONEH CPEAOii pasMyAIoT
CAleAyIONE PEKINbI PABOTE: KACKAHBI, BOIOMALIA 1 Chie-
QUETTIET N

Kacraowsiii pexicust (puc. 6.7, 6) 0CyuleCTRASETCS 1pH YacToTe
Bpautenna Gapadaia S0—60 % KpuTHUCCKOit. TTpi KackaioM pe-

JKUME BCA HATPYIKA MEMbHILb TI0BEDHYTA B CTOPOHY BPAMICHHS 1a
HEKOTOPBIFA YO/t 110 KpYFOBBIM TPAcKTOPHSIM, a 3aTeM CKATHIBACTCS
W CHOJI3ACT MAPAAC/bHBIMU CAOAMHU (KacKajtom) B3, Hamein-
CHHE Py;Ibl POHCXOAHT IAABHEIM OGPA3OM PA3ABTHBANIEM W HC-
THPAHHEM NIPH KACKAIHOM JBIAeHHH Beeil Harpyaki. B uentpe na-
FPY3KH HMECTCS 3011, 1LC IEPEKATHIBAIME TEN OTCYTCTRYET.

Kackanuiii peiis NpHMCIACTC B CTEPAIICEX 1 1IAPOBLIX ]
MEIBIHUAX TP CYXOM [IOMOAE, MOKPOM CAMOWIMEIIBCIHII H Py~
HOTAACUHOM TIOMOIE BO BTOPOT 1 HOCHCAYIONIMX CTAAMAX,

Bodonadnsiii pexcust (pue. 6.7, 6) OcyleCToARETES IPH HacTOTe
spauicnis GapaGania 78—85 % KpiTHACCKO. [Tpi BOXONAHOM pe-

JKIME HAFPYIKA MOHAMACTCA M0 KPYTOBBIM TPACKTOPHAM Ha Go/tb-

L1Y10 BHICOTY 1 TQIACT BOJOMAAOM 110 MAPABOMUCCKIM TPACKTOPH-

M, HAHOCA QD 110 PY/I€, HAXOASINCHCS Ha KPYFORBIX TPACKTOPHAX.
Viamenbtientie Pyl TPOMCXOMMT [IABNBIM OOPA30M YAGPOM 3
MEABYAIOUIET CPEtbl H HACTHINO HCTHpaRHEM. Boomatbiit pexin
UIHMPOKO. MPHMEHACTCA (IPH MOKPOM LIAPOBOM 1 TIEPBIHHOM Camo-
B eI,

Cxewtanibiil pexci XapaKTepH3yeTC IOCTCTICHIbIN TIEPeXO-
JIOM OT KACKAHOTO K BOZONAHOMY PEXHMY TIDH HICTOTE BpaLLeHI
GapaGaiia 60—75 % kpiTwseckoii. [lpn 5ToM Brculke Ciou H-
MEABHAIONUXCA TeA TAQIOT 1A BRYTPEHIHE CIOH HATY3KH, CrIOjI-
O WIN CKATHIBAIOUIAECA 10 CKAOHY BIIIS.

TIAKTHIECKH METbHHLG! PAGOTAIOT NpH MacTOTe BpaULCHHA,
pasioii 75—85 % KpHTHIECKOil, T.¢. /LIS NPOHIROACTREHHbIX YCIO-
B OITHMAIbHAS 4aCTOTA BpAILCIIA GapaGaiia

n=(32+36)/\D. ©.7)

Tlpu Taxofi wacTote Bpaienis Gapadana NPoUIBOANTEBHOCTS
WOUCKTHBHOCTE PAGOTH MEILHILLI GYYT MAKCHMAALULIMI. 19
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KoddHUNCHT 3anoneisi Mebiulb WADAMI ABIACTC
oM 13 WanGosce makibix (AKTOPOB, BAMAIOWGMX Ha paGory
MEABIHIL M OPEAEAETCA 10 hopMyie
@=VulV, 6.8)
tae V,, — ofbem Beeil Macch mapo; V — noncsiiii 0Gvem e
e
Tax kax :
V= Gultu u V=nD'L4, 6.9)
e Gy, — Macca RCCX INAPOR; Yoy — HACHIIHAS TIOTHOCT 1IAPOR; 0
D — eiytpennnii utameTp GapaGana; L — noxesnas ainna GapaGa-
1, Tora
9= Vi /V = 4G, [ 7D’L). (6.10)

U5 IPUGIKEIHONO PACHETa IPHHHNAIOT:
i wapos

Sty , ©.11)

=
JUIS CTEpKHET
i, (6.12)

OTHOGHTE BIIAA CKOPOCTH BpaLIeHHA Gapabaua W OTHOCHTEIb-
Hoe 3anoiHenye GapabaHa MCAbHUUBI H3MEALYAIOIMMH (ApOGs-
UUMK) TEAMH ABIAIOTCA OCHOBHEIMH 1APAMCTPAMI MEXAIMIECKOTO.
pexma GapaGanHoii MenbHHLb (WIAPOBOT, CTEPKHERON, PyHOii 1
pyorazeunoii).
| VeTaioReno, 4o ONTHMAIIbHAA HACTOTA BpaINCIMA GapaGaria
JABUCHT OT CTEIIEHH €rO 3ATIOMCHIS HAMENILHAIOULHNH TEIaNH, KO-
TOPaA XapAKTEpH3YETCH KodphuuHEeHTOM Saniommenhs @. [l crepi-
| HEBbIX ML KodppmimenT @ 0Bbino pasen 0,3—0,4, i wa-
poseix — 0.4—0.5, meaiu cavonsmeasenis 0,35—0,45.
e BLIlC KOIPGUIHCHT AMONCHIA @, TCM MEHBLIE AOTKHA 4
Gt dactota spatenits Gapad:
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3aBcHMOCTS  MeXAy 4acToTOli  Bpamenws GapaGana, ero
AHaMETPOM 1 KodpHIAEITOM 3amoiHerHs GapaGaia Memom
TENaMI BLIP@KACTCS IMITMPHYCCKOH (OpMY it

n=8(5¢+2)/ND. (6.13)

XapakTepucrika miveabuaoueii epeast. Makeumansiniii
PAIMED HIMELUAIOIX TE, JATPYAKACMBIX B MEBHHLLY, 3ABHCHT OT
KpYHOCTH pyztbt. U8 WIMELUCHIS KpYIHEIX 1 TBEPIbIX MATCpHA-
JI0B IPUMEHSIOTCS HIMENILUAIOIME TeAa (Iapbi, CTepiKHH) Gobimx
PA3MEPOB, & JUIS MEAKHX 1 MATKHX — MCHBUINX PA3MEPOB.
Jlwamerp wapa D cosain ¢ kpynuoctsio d noctynaiouweit na (]
MIMEALICHHE PY/b! JABHCHMOCTIO
d, (6.14)

e k — koodmunen, sapuesuuii ot Teepaoctn pyast (k = 13 +
+32.5).

Ha npakTiike WIapoByIo 3arpy3Ky COCTABISIOT W3 WO Pas-
JIMAHBIX MAMETPOR, .. BHITONSIOT €€ paonmposatiie. Hapsy ¢
wapaMn GOALUIOTO /IMAMETPa, H3MENbUAIOUUAMH KPYIHbIC KYCKH
PY/LbI, B ME/ILHHILY 3ArPYAKAIOT UIAPH! MEHBUICTO HAMETPA, KOTOphIe
wetnpaior Goree Menkwe Kyckn pyst. Koodumment sanoenis
MEIbIHIL UIAPAMH 10K el GbiTh 0,4—0,5, crepikmsamu — 0,3—04.

Ommusatonsic ouaremp wapos npu urservenuu

02 03—042 06-08 12—17 24—33 4767

Jlwamerp wapos, wy ... 15 20 25 30 40 50
Kpyniocrs Hexomoro

MATEPHRID, M ... 6895 13—19  27—38 3853 53—60
JWameTp Wapos, My..... 60 70—80  90—100 100—110 125

WsHo0¢ 1apoB 1 CTCpikHelt 3aBHCHT OT MATEPIATA, W3 KOTOPOrO.
OHit H3rOTORISIOTCHA, TBRPIOCTH, KPYIHOCTH JarpyKaCMOl pyibi 1 b
KOHENHOTO NPOAYKTa  ipyritx aKTopon. Pacxoa mapos i crepik-
tieii Ha | T pyJlbt KOICGACTCH B IPEACTaX: Wapos — ot 0,5 110 2,5 Kr,
crepieii — ot 0.2 10 0.5 kr. [epecopriponky wiapos,
142
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HHOUWICHIbIX H JOTPY3KY HOBBIX WIAPOB BLITOAHAIOT OUAH Pa3 B 2—
3 mec. CpoK cayObt (yTepoBKI MeABIIHIL KoneBeTea OT 6 710 15
Mec 1 pacxoi ee 1 | T Hexoanoit pyabi cocrapaser 0,1—0.4 k.

TLA0THOCTE MYALIBI BLIPAKACTCH OTHOMCHHEM TBEPAOTO K
skuAKoMy 10 Macee (T 1 ) Wil COTCPRANHEM MACCH THEPOTO B
nynwne b npouentax. CofepKANie THEPIONO B Myibiie NpH -
MEAbHEHIH B UIAPOBLIX MEABHHLAX OGbIHO panio 65—75 % i b
crepiienix — 50—60 %. [Tpi GO0/ pasKHAEHHOCTH My /b
GLiCTpee MPOXOAHT Hepes MElbRHILY i NONYNaeTes Gojiee. KpyIi-
bl IPOAYKT WIMEAbuCHIS. BOBIIAS MAOTHOCTS MyTBNL NPHBO-
JUAT K TIEPEIMENBUEHHIO PYJbl #f MOKET CTATH IPHHHHOR 3a0uB-
Ki MCTB ML

OuTHMATLIAN KPYNIOCTE PY/BI, HATPARIAENMOI MI0CAE APOG-
JICHIS 1 IMEALAEIING, ONPCACIICTCA HEXOUL I3 TOFO, HTOGH CyM-
MapHbIC 3ATPATS! Ha OIEPALII APOCICHHS 1 WMCIBUCHHS | T pytbi
GhLAM MUHUMAILHBIMH. U1 CTEPKHCBBX MLHHIL 5Ta KPYIHOCTH
pasia 15—25 MM, 19 1apoBLIX — 8—15 MM, U1 MEAbHHLL cavo-
wavestbeHis — 1/3 Maverpa 3arpy304noii uands

6.5. Bbi6op 1 pacter GapaGanubix MeabIHIL

BUGOP H PacteT MPOCKTHPYGMbIX GApaGANIbIX MCALHHIL Ocyilte-
CTRJIAIOT [7IABHBIM 06DA30M 110 N0TPEGALEMOIi MOLIHOCTH ¥ TIDOH3BO-
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