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BBEJIEHUE

Hacrosiue MeToauveckrue yka3aHus BKIIOYAIOT PaCUETHBIE METO-
UKW, 3aJaHUs JJI9 MPAKTUYECKUX 3aHSITHH M BOMPOCHI JIJII CAMOCTOSI-
TEIBHOM pabOThI, MPETyCMOTPEHHBIE YIEOHOM MPOrpPaMMOil.

[{ens MpakTUYECKUX 3aHATUN COCTOHUT B TOM, YTOOBI CTYJICHTHI TO-
JyYUSId HABBIKM PAcCUeTOB, MO3BOJSIONIMX MPUHUMATH TEXHUYECKUE U
TEXHOJIOTMYECKHE PEIICHUS MO PAIMOHAIBHOMY MPHUPOJIONOIH30BAHUIO
U TPHUPOJOOXPAHHBIM MEPONPUSITHSAM, BBIIIOTHEHHE KOTOPBIX JOJIKHO
OCYIIECTBIIATHCS HA CTAJAUU MPOSKTUPOBAHUS U CTPOUTEIHCTBA TOPHOTO
OPEeANPUSITHS, pa3pad0TKH MECTOPOXKICHUS M CTAJNH €T0 3aBEPIICHUS.

[IpakTrdeckue 3aHATUS MPEAYCMATPUBAIOT CAMOCTOSTEIIBHOE BbI-
MOJIHEHHE 3aJJaHU 110 BapUaHTaM, BBIIAHHBIM MPETNOIaBaTEIIEM.

Kontposnem 3a pesynbTaTaMy BBITIOJTHEHHUS MPAKTHUYECKUX PabOT
SIBJISICTCS 3aIIUTA 110 KOHTPOJIBHBIM BOIIPOCAM K 3aHSATHSIM.

Tpeoosanue Kk ogpopmaenuro
omuema no nPpaKmMu4ecKum pabomam

K BBINOJTHEHUIO MPAKTUYECKUX PA0OT CIEAYET MPUCTYNaTh MOCIHE
U3Y4YEHHUs COOTBETCTBYIOIIETO TEOPETUUYECKOr0 MaTepuana IO TeMeE.
Odopmiienne pacueToB HEOOXOJMMO MNPOBOJAMTH Ha JMcTax ¢opmara
A4. Turynbnsiil nuct (Ilpunoxenue 1). Pabora goikHa ObITH HanKMCaHa
pPa300pUMBBIM TTOYEPKOM HIJIM OTIE€YaTaHa Ha NMpuUHTepe. PUCYHKH BbI-
MOJIHSIIOT KapaHJalloM WM Ha KOMIIBIOTEPE.



ITPAKTUYECKA PABOTA Ne 1
Pacuem nnowadu 3emenbno2o omeoooe y20nbHo20 paspesa
Mertoauyeckne ykasanusa. ILiomanb 3eMenbHOro 0TBOAA

yrosbHOTo pazpesa (puc. 1.1) ompenensieTcss kKak cyMMa IUIOMIAIeH OC-
HOBHBIX OOBEKTOB C YYETOM Pa3BUTUS TEPPUTOPHHU:

S3o :(S20+Soc.0m6+Snn)'Kpa (1.1)
e S.,, Sycomes Spm — COOTBETCTBEHHO IUIONIAAM TOPHOIO OTBOAA,

BHCIIIHETO OTBaja, CKIaja IUIOAOPOIHBIX MO4B, Ta; K, — KoaduIneHT
Pa3BUTHS TEPPUTOPUH 3eMeTbLHOT0 0TBoAA ( K » =1,15-1,2).

Ilnomaas ropHoro orBoAa (KapbepHOTO TMOJIS) OMpPEACsIeTCS
MPOEKIMEN MOJIE3HOI0 MCKOIMAEMOr0 M TOPHBIX BBIPAOOTOK Kapbhepa Ha

THEBHYIO MOBEPXHOCTh C YYE€TOM CAHWTAPHO-3AITUTHOM 30HBI Kapbhepa
(puc. 1.2):

S0 = S + P(H,clgy,, +1) + 7 Hyctgy,, +1) (1.2)

rae S,, — IUOLaAs IOJIE3HOIO MCKOIAEeMOro WM [HA Kapbepa, M’

H, — riryOuHa Kapbepa, M; P — mepuMeTp JHa Kapbepa, M; Yep — YCPER-

HEHHBIM YroJ OTKOca OOPTOB Kaphbepa, rpaj; [ — IIMpUHA CAaHUTAPHO-

3allIUTHOM 30HBI, M (MpH TPEABAPUTEIIBHBIX pacueTax Mg YroJbHBIX
paspesoB [/ = 1000 m).

ILmomaas moa BHEMIHME OTBAJIBI BCKPBIIIHBIX Mopo1. Yamie Bce-

ro OTBaJ Pa3MEIIAETCS HA 3€MJISIX CEJIbCKOXO35IMCTBEHHOTO MJIU JIECHOTO

Ha3HAYCHUS, MI03TOMY CUUTAETCS, YTO HAPYIIAKOTCS 3€MJIU, 3aHATHIE OT-

BAJIOM U TEPPUTOPHUH, 3arPS3HEHHBIE BUIBIO BOKPYT OTBAJIA.
OOBEM BCKPBILIHBIX MOPOJ, YKIAIbIBAEMbIX B OTBaJ, ONPEIEIUTCS

Vie =(SoH +0,5 PHctgy,, + mHctgy,, 13)(1- K, ) K s> (13)
rae S;— IIoLans AHA Kapbepa, M2; H, — rinybuna kapeepa, M; P — 1ie-
pHMETp [HA Kapbepa, M; 7., — YCPSAHEHHBIH YToJl 0TKoca OOPTOB Kapb-

epa, rpaz; K, — x03pduuueHT yrieHocHocTH; K, — Koappuuuenr pas-
PBIXJIEHUS! TOPHOM MAacChl (Kjq, = 1,4).



K HaceJIEHHOMY
MYHKTY

Puc. 1.1. Cxema pacnonosrcenuss 0CHO8HbIX 00bEKMO8 Kapbepa
8 ePaHULYax 3eMelbHO20 0ME00da:
1 — eopubviii omeoo; 2 — kapvep, 3 — epaHuya CAHUMAPHO-3AUUMHOU 30HbL,
4 — KapvepHbvlli 80000MAUB, 5 — NPYO-OMCMOUHUK, 6 — DuILbMPYIOWULL MACCUS;
7 — peka, 8 — npomniowaoka, 9 — mpamcnopmHvlie KOMMYHUKAYUU,
10 — mexxomnnexc;, 11 — yeonvHwviti cknad, 12 — omean BCKPHIUHBIX NOPOO;
13 — cknao nnodopoonoeo cnos,; 14 — epanuya 3emenrbHoco0 0meooa
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Puc. 1.2. Cxembl 0151 onpedenenus epanuybl 20pHO20 0MB00A Kapvbepda
npU PA3IUYHbIX YCI0BUAX 3AN€2AHUSA:
a — 2o0pu3oHmanvHoe, O — HaKIoOHHOe; 8 — Kpymoe, H, — enybuna kapvepa, o — y2oi
3ajiecarnusl, hn — MOUWIHOCMb niaacma noJjleaHo20 UCKoOnaemoco, 7cp — cpeénud yeon

pasnoca bopmos; Ly, By — onuna u wupuna ona kapwvepa, | — wupuna caHumapHo-
3AUUMHOU 30HbL



OnTruManbHble TapaMeTphl OTBaja OTBEYAIOT TPEOOBAHUSIM pPaAIIMO-
HaJIBHOTO 3€MJICTIONB30BaHusA. Pekomenayercss GopMUpOBaTh OTBAJIbI C

OCHOBaHMEM B (opMe MPaBUIBLHONW TE€OMETP

nyeckoil ¢Gurypsl (Kpyr,

KBaJpaT WIM NPSIMOYTrOJbHHUK). Toria OCHOBHBIE MapaMeTPhl OTBAJIA

OTIPEICIISATCS

— JUIsl OTBajia ¢ OCHOBaHWEM B (hopMe Kpyra (YCeUeHHBIN KOHYC):

R=0,25C+V,. /(7h,)—0,02 ;)

S, =7 ( R —RC+C2);
Ss = zh,sin”! (2R —0,5C);

S — 7R?.

oc.ome

(1.4)

Y

— JJIS OTBaJia ¢ OCHOBaHUEM B (popMe kBajapaTa (ycedeHHas Mupa-

MHJIA):

B=0,5C+V,. /h,—0,08C?;

S,=B>-2BC+C?

- (1.5)

S =2h,sin"' B(2B-C);
2
SOC.OI’I’Z@ = B ° p,

— JJIA OTBaJila C OCHOBAHHUEM B (bopMe IMPAMOYTOJIbHHUKA:

N

B =[0,05C(n+1)+\/4V66 .n 1 hy+0,25C*(n+1)° =1,32 nC? } / 2n;

S, =nB* - BC(n+1)+C?;
S5 =2h,sin”' B[ B(n+1)-C];

S =LB=B"-n,L=5Bn

oc.ome

(1.6)




rne C = 2h,ctgf3; [ — yrou orkoca orsana (3= 38°); h, — BeicoTa OTBa-

Ja, M; VKp,ng,Vnp

— 00BEM BCKPBIIIH, YKIAIIBAEMO B OTBAJI C OCHO-
3

BaHUEM B (OopMe Kpyra, KBajpaTa WIW MPSAMOYTrojibHUKa, M ; R, B, L —

COOTBETCTBEHHO PaJnyC, IIMPHUHA U JJIMHA OCHOBAHUS OTBalla, M; 1 —

COOTHOIIIEHHUE JJIMHBI K IIMPUHE OCHOBAHUS OTBAJIa C MPSAMOYTOJIbHBIM

OCHOBaHHEM (IIPUHATH CAMOCTOSTEIIFHO B MHTEpBaie oT 1,5 1o 5); S,, S,

Soc. om¢ — COOTBETCTBEHHO ILIOIIAAM BEPXHEM, OOKOBOM MMOBEPXHOCTEN M

2
OCHOBaHUs OTBaja, M~; P, — mepuMeTp OCHOBAaHMS OTBaja, M.

Ha ocHoBanuu pacyeToB BeIOpaTh POpMY OCHOBaHMS OTBaja ¢ MU-
HUMAaJLHOU IJIONIAbIO.

Onpedenenue 00vemoe padbom no 6vINOIANHCUBAHUIO OMKOCO8
omeana

BrinonaxuBaHue OTKOCOB OTBaJia MMPOBOJUTCS C LIEJIbIO UX IMOCIE-
OYIOLEeW pPEeKyJIbTHUBALMKU. BhINONaKMBaHUE OCYIIECTBIISIETCS B OCHOB-
HOM II0 JBYM CXE€MaM: «CBEPXY-BHU3» U «CHU3Y-BBEPX).

[Ipu BBIMONTAXXKUBAHUU OTKOCOB «CBEPXY-BHU3)» BO3HUKAET HEOOXO-
JUMOCTbh B IPUPE3KE IUIOMIAN 3EMEITb M0]T OTBAJIBI.

[Ipu BBIMONIAXKMBAHUU «CHU3Y-BBEPX» TaKOW HEOOXOIUMOCTH HET,
HO 00BEM PabOTHI BO3pACTaET B 4 pa3a MO CPABHEHUIO C MIEPBBIM CIIOCO-
ooM:

a) pacueTr MapaMeTpPoOB OTBAJIA NMPH BbINOJAKMBAHUUA OTKOCOB
0TBAJIA M0 CXeMe «CHU3Yy-BBepX».

OO0BeM pabdoT MO BHITIONAKUBAHUIO ONPEACIISIIOT 1O (popmyJie

7 .
c-en _ Ny sin(B-a) P,
oo 2 sin B sina

(1.7)

[Ipu BBITIOTHEHUH JAHHOTO pasjerna mpeaycMaTpuBaeTcs rpadude-
CKO€ M300pakeHNE CXEeMbI BhIMOJIaKUBaHus (puc. 1.3 a).
IIpuparienue BBICOTHI OTBajia, M, 3a CYET 0OHEMOB BBITIOJIAKUBA-

HUS:
VC—GH
Ah =21 (1.8)
S6
Torma BeicoTa OTBaja OyAeT paBHA
h, =(h, +Ah), w. (1.9)

0) pacuer mapamMeTpoB 0TBAJIA MPH BBHINOJIAKUBAHHE OTKOCOB
0TBAJIA 0 CXeMe «CBePXy-BHH3).
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Puc. 1.3. Cxembl 6binoaxicusaruss OmKoco8 omeaid.
a) «CHU3Y-88epxy», 0) «Cc6epXy-6HU3N»

O0beM paboT MO BBINOJAXKUBAHUIO OTKOCOB OTBaja OINpPEAEIISIIOT
10 BBIPAKEHHIO

2 .
C—6H — hO Sln(ﬂ_a)PO
oo 8sin f sina

(1.10)

>



rae [ — yrosi oTkoca OTBajia, rpaj; & — 3aJlaHHBIN yToJl BBINOJAXKHUBA-
HUA oTKoca, rpan (a = 18°); h, — BbicoTa OTBana, M; P, — mepuMeTp OT-
Baja, M.

[Ipu BBIMOSHEHUH 3TOTO pasjesna He0OX0AUMO Tpaduieckoe u300-
pa)keHHEe CXeMbI BblnojiaxkuBanus (puc. 1.3 0).

[Ipupamenne IMHEMHBIX Pa3sMEPOB OCHOBAaHMUS OTBajla 3a CYET
00bEMOB BBITOJIAXKUBAHUS OTIPEICIACTCS

AL =0,5 ho(ctga—ctgﬁ), M. (1.11)

TormaR'=R+ AL, B'=B+2AL; L'=L +2 AL.

Ilepepacuem napamempoe omeana S, Sz Soc.ome Py € yuemom AL
POBOJUTCS AJISI YTOYHEHHUS TTapaMeTpPOB OTBajia U BapuaHTa OIEHKHU pa-
[IHOHAJILHOTO UCIIOJIb30BAHUS 3€MEb.

IIupuHa 30HBI pAaCCEUBAHUS TTHUTH BOKPYT OTBAJIOB OINpEEsieT-
cst o hopmyIie
r C 3

(0,006%, +7,01)~In

X, = exp! _ Som | (1.12)
0,0036/ +2,7

L J

rae C, — npenenabHo NOMyCTHMAast KOHUeHTpanus nelm (Cy = 2 MI/M);

%
h, — BBICOTa OTBaJIa MOCIIE MPOLIECCa BBINTOJIAKUBAHUS OTKOCOB, M; Loy —

HMHTCHCHUBHOCTD IIbUICBBIACIICHUSA C IIOBECPXHOCTHU OTBAJIA, MT/C:

Eom :a)Someﬂ (1.13)
1€ S, — IUIOLIA (b TOBEPXHOCTH OTBAIA, M";
Some =96 +S4, (1.14)

rae Sz S, — IIOIAaA COOTBETCTBEHHO OOKOBOM M BEpPXHEH IMOBEPXHO-
cTeif OTBaTa, M} @ — yeNbHAs CAyBaEMOCTb BUIN C TIOBEPXHOCTH OTBA-
na, Mr/(mM>-c);
w=av’, (1.15)

rie a, b — xodpdumueHTs (I CKaJIbHBIX CMEIIAHHBIX TOPOJ
a=0,0097; b =2,887); v — cKOpOCTh BeTpa, M/C (MPUHATH U = 5 M/C).

[Lnomwans TeppUTOPUU, 3aCOPAEMON TBUIBIO, KOTOPas CIyBaeTcs C
MOBEPXHOCTU OTBaJIa, MOKHO OPUEHTUPOBOYHO BHIYHCITUTH:

— JUIsl OTBaJla ¢ OCHOBaHUEM B (hopMe Kpyra

S, =7| (R4 X, ) R ; (1.16)

10



— JUIsl OTBaJIa C OCHOBaHMEM B (hopMme KBajpaTa

S,=7nX>+4BX ; (1.17)
— JUIsl OTBaJIa C OCHOBaHHUEM B (hopMe PSIMOYTOIbHUKA
S,=X,|7X,+2B(n+1)|. (1.18)

Inowaos noo cknadel nA0OOPOOHBIX NOYE OPUECHTUPOBOYHO
OIIpENIENIAETCS U3 YCIOBHs pa3MelleHus: 00beMa III0JOPOJHBIX T0YB V,

B HITadee:
S -m -K
Sy = 2 By (1.19)
h hn ) KomK

n

rae S, — IUIOIIAAb HAPYIICHHBIX 3€MeEb (OIpeNeseTcs Kak Cymma
IJIOIIAAM TOPHOTO OTBOJIa 0€3 CAaHUTAPHO-3AIMMUTHON 30HBI U TLIOIIAIH,
3aHIMAeMOil OTBAJIOM IIOCIIC BBIIOIAKUBAHUS OTKOCOB), M°; /11, — MOLII-
HOCTb IUIOJOPOAHOrO ¢os, M; K;, — K03 GHULUUEHT Pa3phIXIEHUS II0A0-
poxnoro cnos (K, = 1,1); h, — BeICOTa CKJIafa ILUIOAOPOIHBIX IIOYB,
m; K, — k0o dunuent orkoca ckinaga (K,,,.= 0,75).
3aganue 1 pacuera

MecTtopoxaeHne yrisg miomanso S, , PacIoNokKeHO Ha CEIbCKO-
XO3AHUCTBEHHBIX yroAbiX. MOIIHOCTE ILIOAOPOAHOrO cios m,, . IIpenia-
raercsl Kapbep paspabaTeiBaTh A0 INIyOUHBI /1, CO CPEIHUM YTJIIOM IIO-

rameHust OOpToOB . Paccuwmrats miomanab 3C€MCEJIIBHOI'O OTBOJdA C
p

HanboJiee palMoOHAJIbHBIM MCIIOJb30BaHUEM 3€MEJbHBIX pecypcoB. Pe-
3yJbTaThl pacdyeTa cBecTd B TaOu. 1.1. VcxonHble JaHHBIE BapuaHTOB
npuBeJeHBI B Ta0. 1.2.

Tabmuna 1.1

IInomanp 3eMenbHOTO OTBOA
TMoxazaTenm C BBIMNOJIAXKUBAHHUEM OTKOCOB OTBaJjia

«CHH3Y-BBEPX» «CBEPXY-BHUB»

1. Imomaae TeppuTOpUHU, 3aHATON
MO OTBAT S, yme» T

2. IInomanas 3aCOpEHHON TEPPUTOPUU
BOKpYT oTBajia S,, ra

3. O6m1as mionaab 3eMeIbLHOTO
OTBOJIA, r'a

11



Tabnuma 1.2
Hcxoanbie 1anHbIe K padore Ne 2

Pazmeprsr | Yron I'my- | Yron Boi- | Bei- | Mom | Koag-
< | AHA Kapbepa | 3aie- OuHa | mora- cota |coTa |HOCTb | (ULIU-
E La X Ba’ raHus Ka- IICHUA | OTBa- | IITa- | IJIO- | €HT
S M miac- | peepa | 6op- Ja oenst | mo- yriie-
§ Tax, |H,, |ToB h,, [04Y- | pOIX- | HOCHO-
% rpang M }/Cp, M BBI HOTO | crH, [{y

rpax hn, M | CJI04
m,, M
| 1,1 X 0,09 |5 55 35 45 5 0,5 0,10
2 1,2 X 0,10 |6 60 38 78 6 0,6 0,12
3 1,5X 0,11 |7 70 37 80 7 0,7 0,15
4 2,5X 0,50 |8 75 39 75 8 0,8 0,18
5 2,2 X009 |9 80 40 68 9 0,9 0,20
6 2,3 X 0,08 |10 85 41 90 10 1,0 0,21
7 24X 0,07 |11 90 39 82 5 0,9 0,22
8 2,5X 0,06 |12 95 38 95 6 0,8 0,23
9 2,8 X 0,05 |15 100 37 60 7 0,6 0,24
10 |2,2X 0,14 |20 105 36 66 8 0,7 0,25
11 2,1 X0,13 |23 110 35 57 9 0,5 0,11
12 | 1,0 X 0,12 |25 120 36 99 10 0,4 0,13
13 |1,5X0,04 |29 125 37 71 5 0,8 0,14
14 |1,7X 0,05 |33 130 38 83 6 0,9 0,16
15 | 1,8 X0,06 |35 135 39 97 7 0,5 0,17
16 |3,5X 0,05 |38 140 40 99 8 0,4 0,19
17 13,6 X0,06 |40 145 41 81 9 0,1 0,21
18 13,5X0,12 |41 150 40 73 10 0,9 0,23
19 13,6 X023 |43 155 39 64 5 0,8 0,10
20 3,8 X 0,22 |45 160 38 96 6 0,7 0,15
21 |13,5X 0,21 |48 165 37 98 7 0,6 0,18
22 | 1,6 X 0,20 |50 170 35 89 8 0,5 0,13
23 | 1,7 X 0,19 |55 175 36 100 9 0,4 0,14
24 11,8 X 0,18 |58 180 37 125 10 1,0 0,15
25 | 19X 0,15 |60 185 38 90 5 0,9 0,16

Koumponwvuwie 6onpocut
1. B uem 3akitouaercsi CyTh 3eMEJIbHOTO 3aKOHOJATENbCTBA?
2. ChenaiiTe aHallM3 COCTOSIHUAS HAPYIICHHBIX 3€MEJIb Ha pa3pe3ax
Ky3sbacca.
3. Pacckaxkute 0 TpeOOBaHUSX, MPEABIBIIEMBIX K PEKYJIbTUBAIINY.
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4. B yeM 3akito4aeTcsi TOPHOTEXHUYECKass U OMOJIOTHYECKas pe-
KYJIbTUBAIUS?

5. HazoBute criocoOsl 0TBa1000pa3oBaHus.

6. HazoBuTe ocHOBHBIE TpeOOBaHUS K TOPHOTEXHUYECKOU PEKYIIb-
TUBAILIMU 3€M€JIb, HAPYIIEHHBIX OTKPBITBIMU TOPHBIMHU pabOTaMHU.

7. OT 4ero 3aBUCHUT YPOBEHbB 3aTpaT HA PEKYJIbTUBALIUIO 3€MEIb?

8. Kak BiusieT pexyiabTHUBalLMs HAPYUIEHHBIX 3€MEJIb Ha TEXHOJIO-
IMYECKHE CXEMbI OpraHu3aIuy TOPHBIX padoT?

[TPAKTUYECKAS PABOTA Ne 2

IKOHOMUUECKAA OYEHKA IKOJI02UUECKO20 yulepoa
OM HAPYUIEHUA NOY8 NPU 6€0CHUU 2OPHBIX PAOOm

MeTtoaudeckue ykaszanusi. /lousa (3emisl) — OJMH W3 OCHOBHBIX
pecypcoB, 0€3 KOTOPOro HEBO3MOKHO CYIIECTBOBAHUE YEJIOBEKA.

OCHOBHBIMU TPEOOBAHUSMH TIPU CHITUH, CKIAAUPOBAHUM U Xpa-
HEHUH TTOYBHI SIBJISETCS YMEHBIICHUE KAUECTBEHHBIX U KOJTMYECTBEHHBIX
e¢ norepb. KonuuecTBeHHbIE NOTEPU — 3TO MOTEPH, CBSI3AHHBIE C HEMOJI-
HOTOM €€ BBIEMKHM M TOTEPSIMU Ha CKJIajJaX, MPU TPAHCIOPTUPOBAHUH,
neperpy3Kke 1 HAHECEHUU Ha PEeKYJIbTUBUPYEMbIE TEPPUTOPUH.

KauecTBeHHBIE TTOTEPHU MOUYBHI (pa3yOO0KUBAHKE) CBSI3aHBI C yXY/I-
IMIeHHEeM €€ KayecTBa OT 3aCOPEHHUSI TOPHBIMHM TOPOJAMHU IMPU CHATHH,
neperpy3ke U XpaHeHUHU.

VYXyaleHue CTpyKTYpPHBIX, arpOXUMHYECKUX U MUKPOOUOJIOTHYe-
CKHX CBOMCTB MOYBKI MPOUCXOAUT MPU HEMPABUILHOM U JIJIUTEIIHHOM €&
XpaHEHUH B OypTax, HaBajax U Ha CKiajax.

CyMMmapHbIe OTHOCUTEIbHBIE TTOTEPH TTOYBBI OT CHUMAEeMOT0 00b-
eMa e€ B LIEJIMKE ONPENEIAIOTCS

Nyom S21,=H+Hh +1+1+r5, % 2.1)

rae 1H,","3,74,5 —COOTBETCTBEHHO, IIOTEPH IIOYBLI OT HETIOJIHOTHI BbI-

€MKH TIPU CHSITUM MOYBEHHOTO cJosi (HopMatuB <5 %), TpaHCIOPTUPO-
BaHUM JI0 ckiaga xpaHeHus (HopmatuB < 1 %), BpeMEHHOM CKJIaJUpO-
BaHuu (HopmaTuB < 2,5 %) u neperpyskax (Hopmatus < 2,5 %), padote
B HEOJIArOMPHUATHBIX KIUMATUYECKUX U METEOPOJOTHMUYECKUX YCIOBUSX
(HopmatuB < 5 %). Takum oOpa3oM, MakKCHUMaJIbHbIE OTHOCHUTEIIbHBIC
NOTEepU MIOYBBI OT CHUMAEMOro 00bEMa €€ B LIeJIMKE MPU CHATHU, XpaHe-
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HUU U HAHECEHUHU TIOYB HA TEPPUTOPUU MOTYT ObITH CYMMApHO HE OoJee
17 %, 4TO COOTBETCTBYET HOPMATUBY MOTEPH MOYBHI.

3emJsi, CHUMaeMasi B T€YEHHUE Tojia ¢ IJIOMaau pa3padaTbiBAEMOTo
pa3pes3a U OTChINAEMOro OTBajia, ONPEAEISAETCS W3 YCIOBUS MOJBUTAHUS
¢dbpoHTa OTBAIBHBIX Pa0OT.

OO0BEM CHATHUS MOYBEHHO-PACTUTEIIBHOTO CJIOS MPU OTUYKICHUU
TEPPUTOPHUU MO BHEIIIHUE OTBAJIBI:

Vipe =Ven * Lpom -1 - K o M° (2.2)

rie K, - KO3 PUIMEHT pa3phixjeHus TmouBbl Tpu cHiatuu (1,1);

m,, —MOIIHOCTb CHHUMACMOI'0 IOYBCHHO-PACTUTCIBHOI'O CJIOA, M, Vi, —

CKOpPOCTb MOJIBUTaHUs (pOoHTA pabOT MEPBOro sipyca BHEIIHEro OTBaja,
M/TOJ; Ljpom — AIMHA (¢bpoHTa BHEIITHETO OTBAJIA, M.

Pazyboorcusanue nous (3acopenne IpyruMu rpyHTaMu, TIOPOIaMHu)
xapaktepusyercs: ko3hPUImeHToM pa3zyOOoKMBaHUS, KOTOPBIM OIpese-
aseTcsi 00bEMOM Pa3IMYHBIX TOPOJI, TPYHTOB MNPUMEIINBAEMBIX IPHU
CHSITUHU, CKJIQJIUPOBAHUM, XPAaHCHUH IMOYB C YYETOM HOpMATHUBA pa3yoo-
»KUBaHMS (3aCOPEHHUS):

K = i, JIOJTH €. (2.3)
ry

npc  "n

rae > B; —Macca (00b€M) pa3In4HbIX IOPOJ, IPYHTOB, IPUMEIIAHHBIX K

MOYBE TIPU €€ XPaHEHUH, NMeperpy3ke U HAHECEHUHU Ha CIITAHUPOBAHHbBIC
3 . o .

oTBaibl, T (M”); V, — 00BEM (Macca) MOTEPSHHOM IOYBBI C ONpEACIEH-

3 . .
HOrO y4actka, T (M"); V, . —00bEM (Macca) CHUMaeMOM IIOYBBI C OIpe-

pc
, 3
JEAEHHOTO0 yJacTka, T (M).

Vi =213 Vrper T (M) (2.4)
2B = Vnpc "Ny, T (M3)a (2.5)

rae N, —HOPMaTuB pa3y00XMBaHHA (3aCOPEHHA) IOYB JIPYTMMH IOPO-
namu (0,08 mom. en.).

VYiep6 ot nmoTeps MOYBHI NPU CHATHUH, TPAHCIIOPTUPOBAHUHU, CKIIA-
JTUPOBAHUH, XPAHCHUH TI0YB HA PEKYJIHTUBUPYEMBIX TEPPUTOPHUIX MOXK-
HO OTPECIIUTh

vV, =N, -S-m, I, -10% py6. (2.6)

nn
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rae N nom ~—
MOPTUPOBAHUH, CKIIAAUPOBAHUN, XPAHEHUH TTIOYB HA PEKYIbTUBUPYEMBIX
TEPPUTOPUSAX, JOJHU €7.; S —IUIONaJb CHUMAEMBIX 3€MElb, TIa/TOm;

3
m,, —MOIIHOCTb IJIOJOPOJHOrO cios (cM. Tabi. 1.2), M; [, —ueHa 1 m

CyMMapHbld HOPMAaTUB MOTEPh MOYB NPU CHATUHU, TPAHC-

3
nouBbl (MpuHATH 350 py0./M").

VYiep06 oT HapyIIeHHS 1IETOCTHOCTH IIOYB B Pe3yJIbTaTe UX U3bTHS
13 arpoodopoTa OmpeIesaeTCs:

Viyn =09-Kg-K,- K-S, pyb./ron (2.7)

rae ) — HOPMATUB CTOMMOCTH YroAui (MaliHu, KOPMOBBIE YroAbs) 110

HapyuieHusi, py0./ra (MPUHATH ISl YCIOBUH OJU3IEkKANIUX arpornpe/-
npusituit 125 teic. py0./ra); Kg,K,;,K, — COOTBETCTBEHHO KO duiu-

CHTBhI yXYJIICHUSI OMOJOTHYECKOr0, arpOXMMHYECKOr0 KadecTBa M KO-
s duimeHT pazyOooKUBaHUA MOYB MOACTHIAIONIUMUA U APYTUMHU TTOPO-
JaMH, JOJIH €.

nyémeHue azcpoxumMudecKkoco kKavecmeda HACBIITHOM IIOYBBI IIO
cpeaHemMy Kod(PpGUIIMEHTY YXYAIISHUS] arpOXUMHUYECKUX KaueCTB MOYB:
P, N | K pH
Ko K, +K, +K, +K}

a A , JIOJIH €I (2.8)

rae K 5 , K c],v , K f,[{ 5H — KO3 (ULMEHTHl YXYAILICHUS arpoOXUMHYECKO-
ro KauecTBa mo4Bkl 0 ¢ocdopy a3oTy, Kaauto, KUCIOTHOCTH:

KP =1-kF, nomu exn. (2.9)

P
rae K, — ko3(pGUIUEeHT U3MEHEHUS arPOXUMHUYECKOT0 Ka4eCTBA IIOYBBI
no ¢gocdopy, paBHbIN OTHOIICHHUIO MPOIIEHTHOTO coAepkanus docdopa

P p :
B H&pYHICHHI)IXK 151 HCH&pYHICHHI)IXK [moyBax:
Unapyw Unenapyw
P
P K”Hapym
K, = —5 ., /lom en. (2.10)
K

Unenapyw

Koaddurmentsr yxyamieHns arpoXuMHUYECKOT0 KauyecTBa IOYBBI
0 30Ty, KAJIMIO, KUCJIOTHOCTH OTPEEISIFOTCS UIACHTHUYHO.

buonocuueckoe yxyowenue xadecTBa Mo4B ONpeJesIeTCs IO 00-
IeMy COJICPKAaHUIO TyMmMyca, KaK OCHOBHOT'O HHAMKATOpa ILJIOJOPOIMS
gepe3 KodQPUIUEHT yXyaIeHus] OM0JIOTHYeCKOTO KauyecTBa MOYB:
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K6:1—M, JOJI €]1. (2.11)
Gy - L

rne Gy,Ly,G,,, L, —COOTBETCTBEHHO, IIPOLICHTHOE COAEPKAHUE TyMyca U
riryOuHa ero IpOHUKHOBEHUS B II0YBY J0 CHATHUSA U I1OCJIE HApyIeHusl, %o.

IKOHOMUYECKAs. OyeHKa yujepba OT HApYUICHHS I0YB TOPHBIMU
paboTamMu orpeenseTcs 1mo Gopmyiie

V=V, +V py0./ron. (2.12)

HYn >

rae V,, —ymep0O OoT moTeph IOYBBI IIPU CHATHHU, TPAHCIOPTUPOBAHUH,

CKJIQAUPOBAHUHN, XPAHCHUHU TOYB HA PEKYJBTUBUPYEMBIX TEPPUTOPHUSIX,

py6./rox; V,,,, —ymepo OT HapyIICHHs UETOCTHOCTH [I0YB HA TCPPHTO-

pUM CKJIAIUpPOBAHUS B pe3yjbTaTe€ HMX HU3BIATUA U3 arpoobopoTa,
pyo0./To.
3aoanue 014 6bINOJIHEHUA PADOMbL

[To ucxoausiM gaHHBIM (Taba. 2.1) TPOBECTH pacyeT IKOHOMHUYE-
CKOM OIIEHKH HKOJIOIMYECKOro yiepOa OT HapylIEHUs MOYB MPU Beje-
HUU FOPHBIX PadoT.

Konmponwsnusie 6onpocwi

1. YUTo Takoe 3KOJIOTMYECKUE HApYLIEHUS 3€MENb?

2. YTo 3HAUYMUT aHTPONOTEHHBIN JaHAmadT?

3. JlanTe onpeneneHre NOYBbI, 3EMIIH.

4. IlepeuncnuTe OCHOBHBIE TPEOOBAHUS MIPU CHATHUU MTOYBHI.
5.YT0 03Ha4YarOT KOJMYECTBEHHBIE IOTEPHU MMOYBBI?

6. UTo 03HAYarOT KAYECTBEHHBIE ITOTEPH MOYBHI?

7. IloueMy NPOUCXOIUT YXYyALIEHUE CBOMCTB IMOYBBI?

16



Hcxoanbie 1anHbIe K padore Ne 2

Tabmnura 2.1

Ne Vv L dom|— XapakTepucTuKa Mo4B 10 / TOCIie HapyIIeHUs
. pH G, % L N, % P, % K, %

1 50 640 7,0/45 [9,0/3,4 |40/20 2,0/0,26 |3,0/1,0 3,5/09
2 110 | 950 6,5/50 |85/25 |30/15 2,1/035 |2,5/1,5 2,8/1,9
3 90 1000 54/32 [9,0/5,5 |45/30 2,5/0,80 |0,8/0,5 3,0/1,0
4 30 400 7,0/3,0 |7,5/6,0 | 40/25 2,0/026 |1,5/1,0 32/1,5
5 50 530 6,8/49 19,0/50 |25/10 2,1/035 [2,2/1,8 2,0/0,8
6 70 800 70/45 7,5/6,0 |20/15 2,5/0,80 |3,0/1,0 3,5/09
7 60 650 6,5/50 19,0/50 |35/20 2,0/026 |2,5/1,5 2,8/1,9
8 60 700 54/32 19,0/34 |30/15 2,1/0,35 [0,8/0,5 3,0/1,0
9 100 | 900 7,0/3,0 |8,5/2,5 |45/30 2,5/0,80 | 1,5/1,0 32/1,5
10 90 600 6,8/49 [9,0/55 |40/25 2,0/026 |2,2/1,8 2,0/0,8
11 85 950 7,0/3,0 |7,5/6,0 |25/10 2,1/0,35 |3,0/1,0 3,5/09
12 112 | 1100 6,8/49 19,0/5,0 |20/15 2,5/0,80 |2,5/1,5 2,8/1,9
13 45 400 7,0/4,5 19,0/34 |20/15 2,0/0,26 |0,8/0,5 3,0/1,0
14 50 550 6,5/50 |85/2,5 |35/20 2,1/035 |1,5/1,0 32/15
15 60 650 54/32 [9,0/55 |30/15 2,5/0,80 |22/1,8 2,0/0,8
16 90 600 6,8/49 [9,0/55 |40/25 2,0/026 |2,2/1,8 2,0/0,8
17 85 950 7,0/3,0 |7,5/6,0 |25/10 2,1/035 |3,0/1,0 3,5/0,9
18 95 1150 6,8/49 [9,0/50 |20/15 2,5/0,80 |2,5/1,5 2,8/1,9
19 45 400 7,0/45 [9,0/3,4 |20/15 2,0/0,26 |0,8/0,5 3,0/1,0
20 50 550 6,5/50 |85/25 |35/20 2,1/035 |1,5/1,0 32/1,5
21 60 650 54/32 [9,0/55 |30/15 2,5/0,80 |22/1,8 2,0/0,8

17




[TIPAKTUYECKAS PABOTA Ne 3

Ouenka payuonanbHO20 UCNONB308AHUA MEPPUMOPUU
6 30He 0elicmeyIuLe20 nPeOnPUAMUA

MeTtoanueckne ykaszanusi. [lnoianu 3eMenbHBIX OTBOJIOB, BbIJIE-
JISIEMBIX TOPHOJOOBIBAIOIIUM MPEANPUATHSIM, 3aBUCAT OT TOPHO-
reOJIOTMYECKUX YCJIOBHM, BRIOPAHHOTO Crioco0a OTpabOTKH MECTOPOK-
JICHUsI, TApaMETPOB CXEM BCKPBITUSI U1 CUCTEM pa3pabOTKu, crocoda oT-
Baj000pa30BaHuUsl BCKPBIIMIHBIX MOPOJI U APYTHX TEXHOJIOTHYECKUX (hakK-
TOPOB. 3€MJIM, BBIACICHHBIE MOJI BCKPBIBAIOIIME TPAHILIECH, KAPbEPHBIE
BBICMKH, BHEIIHUE U BHYTPEHHHUE OTBAJIbl BCKPBIIIHBIX MOPOJI, XBOCTO-
XpaHWJIUIIA, TEXHOJIOTHYECKUE TOPOTH, JUHHUM BJIEKTponepeaay Ha JJIu-
TEJIbHBIA CPOK, UCKJIIOYAIOTCA W3 XO3SMCTBEHHOI'O IOJb30BAHUS U B
OOJIBIIIMHCTBE CBOEM SIBJISIFOTCS APO3MOHHOOINACHBIMU TEPPUTOPHUSIMH,
CIIOCOOCTBYIOIIMMH 3arPsI3HEHUIO TPUJIETAIOIINX 3€MENIbHBIX YTOAUMN.

[Ipu BeleHNM TOPHBIX PA0OT HAJIO0 CTPEMUTHCS K ONTUMU3ALUY Ge-
JIUYUHBL HAPYWEHHOCMU meppumopuy W OTUYYKIEHHUS 3eMellb pelbeda
MECTHOCTH B 30HE TOPHO-IIPOMBITNILIEHHOTO paiiona (I'TIP).

[Tnomans mexnocenno napyuiennovix zemens I'TIP:

n
SmH3 =2 SI’I’ZH3I-7 ra (3.1)
i=1

e Sy, — IUIOMANN [-IO Y4acTKa (30HBI) TEXHOICHHO HAPYIICHHBIX

3emensb B I'TIP, ra; n —4uciio y4acTkoB.
[Tokazarenb IUIOTHOCTU HOPAMCEHUS Meppumopuu mexHo2eHHOo-
JIUHEUHbIMU (hopmamy HAPYIICHUH:

,ZSﬂqbi
5 = %100, % (3.2)

enp
rae S agy — TUIOMANb [-T0 y4YaCTKa, HApYyLUIEHHOIO0 TEXHOI€HHO-
auHelHbIMU (opMmamu, ra; S, , — IUIOMIAJb TOPHO-IPOMBIIIIIEHHOTO

enp
paiioHa, ra.
[lokazarenb mexHo2eHHO20 HaApYWieHUs 3eMelb 8 CAHUMAPHO-

sawumnou 30ne (C33)

S
33 2mus 100, % (3.3)

C33
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rae S,.,, —miomans C33, ra.
[Toka3arenb mexnocenno2o Hapywenus 3emens 6 1 1IP:

S
11, =—""2100, % (3.4)
Sznp
ITokazarenb Hapyuienus zemens Ha 1 T TOAOBOM JTOOBIYN YIJIS:
S
11, =100, ra/ (3.5)
Vo

riae V; — rogosas 1o0bI4a yris, T.
IToxazaTens abCONMIOTHOM nomepu 3emens

S,—S
,,=———7%2100, % (3.6)
S
enp

rae S, —mIomany, MoABEPriIvecs BIUSHUIO FOPHBIX padoT, ra; S 3~

IJIOIIAJNA PEKYIbTUBUPYEMBIX 3€MEIb, Ia.

Ha panuonaneHOE ucnosnb30BaHue 3emelbHbIX pecypcoB I'TIP oka-
3bIBAIOT BIIUSIHUE MEEpPOble OmX00bl, KOTOPbIE OLECHHUBAIOTCS CIEAYIO-
IIE COBOKYITHOCTBIO MTOKA3aTEJIEH:

a) yoenbHoe 0bpazosanue meepoblx omxo0os B nipenenax C33

n
2 Vmo
i=1

X 1 3, 9
==L v 3.7
q S (3.7)

o . 3
rIe Vmol_ —TroJ0BOM 00bEM TBEPJIBIX OTXOJIOB i-TO BUJIA, M ;

0) MmokasaTeinb Ymuau3ayuu meepovlx 0mxo0o8

7, =Yer 00, 9 (3.8)

ymo
8c

rae V,, — romoBoil 00beM yTWIM3UPOBAaHHBIX TBEPABIX OTXOMOB 0€3 J0-

CTaBKM Ha JHEBHYIO IOBEPXHOCTh (BHYTPEHHEE OTBAJI000pa3OBaHUE),
3 o 3
M; V,.— ronoBoil 00beM BCKPBIIIHBIX IIOPOJ, M";

B) TOKA3aTeNlb KOHYeHmpayuu meepovix omxo0os ¢ C33

n
Z SI’}’ZOZ'
==L 100, % (3.9)
C33
rae Smoi — IUIOLIAAb CKJIaJUPOBAHHU [-I'0 BUIa OTXOJIOB, I'a,

1l

Kmo

') TIOKa3aTeab 8bIX00a MBEepOblX 0OMX0008 B IepecueTe Ha OJHOIO0
pabOTHHKA TOPHOTO MPEATPUSITHUS
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v

mol-

17 =%1oo, M>/gel. (3.10)

6mo
p

rae N, — 9HCICHHOCTb PabOTAOMIKX;

M=

1) TOKa3aTeb 3depsA3HeHUs 3ACeleHHOU meppumopuu TBEPIbIMH
OTXOJaMH

z VWIOl'
m,,, = %100, M /e, (3.11)
HC

rae N,,. —4HCII0 KUTEIEH.

Boccmanoenenue meppumopuu 1pcajlaracTtCsa OLCHUBATL IO CO-
BOKYITHOCTH CJICAYOIIUX IMOKa3aTeJeH:
a) IIOKa3aTCJIb 60CCMAHOBIEHUSA 3E€MEJIb

S
1, =100, % (3.12)
C33
6) II10KA3aTcCJIb aepoeoccmaﬂoeﬂeﬂuﬂ pekyﬂbmueupoeaHHblx 3emMeslb
n
.Z Sai
I, ==—100, % (3.13)
S s
Tac Sai — ILIOoIIAadb i-FO yqaCTKa, I/ICHOJIBSYGMOFO 104 CGJII)XOSYFOI[I)}I,
ra;
B) BaJIOBI)IfI aeponomenb;uaﬂ pekyﬂbmueupoeannblx 3emeslb
n
BHp3 = leli.yip3 'Sp:)” pY6 (314)
l:
n
BHCXS’ = z Ui . yicmSCXS', pY6 (315)

i=l1

rne []; —omnrtoBas 1eHa i-il arpoKyJIbTypsl, py0./11; V, ip31/1 y iy YPO"

KAMHOCTD -1 arpOKyJIbTYpbl COOTBETCTBEHHO Ha PEKYJIbTUBUPOBAHHBIX
M HEHAPYIICHHBIX CEIbCKOXO3IUCTBEHHBIX 3eMIISIX, 1/ra; S pz W S o~

IJIOMIAJM COOTBETCTBEHHO PEKYJIbTUBUPOBAHHBIX W HEHAPYIICHHBIX
CEJIbCKOXO03SMCTBEHHBIX 3€MEJIb, Ia.

20



[Tokazarens npodykmusnocmu 1 ra peKyJIbTUBUPOBAHHBIX 3€MEIb
ONPENEISAECTCA KaK OTHOLIEHHWE BAJIOBOTO NMPOAYKTA WM YPOXKau-
HOCTH K IUIOIIA/IN 3TUX 3EMEIIb

BI1
n,=—=, (3.16)
S s

[lokazarenb aepomooicoecmeenHocmu PEKyJIbTUBUPOBAHHBIX 3€-
MEJIb ONPENEIAETCA KaK OTHOIIEHUE BAJOBOrO MPOJYKTA, IMOJYy4aeMOro
C PEKYJIbTUBUPOBAHHBIX 3€MEJb, K BAJIOBOMY MPOJIYKTY, MOJIY4aEMOMY C
HEHAPYILIEHHBIX CEIbCKOXO3AMCTBEHHBIX 3EMENb

Bll,,
My =100, % (3.17)

am
c3

ODKOHOMHWYECKUM KPUTEPUEM HAPYIIEHUS MOBEPXHOCTHU TEPPUTO-
puu I'TIP siBnseTca olieHKa ywepba om Hapyuenus

V,=1[,-S,.., pyo. (3.18)
Tac U3 — HOpMaATHBHAA CTOUMOCTD 3CMCJIb 110 KaAaCTPy 3C€MCJIb JaHHO-

ro paiioHa, py0./ra.
Vwepo6 om nomepu npodyxmuenocmu 3eMelb B PE3yibTaTe CHH-
KCHUS YPOIKAMHOCTH Ha PEKYJIbTUBHPYEMBIX 3€MJIISIX

n
V,, = .Zl(yz‘m Vi V;-Sps, pyS.  (3.19)
1=

SV =V + Vyns DY6. (3.20)

Yoenvuwiit yuepo
_ ZYIB

MH3

qy , pyO./ra (3.21)
3anaHue K npakTu4eckou padore
1. OnpenenuTh MoKazaTeN TEXHOTEHHOTO HApYLICHUs 3€MENb Ha

TEPPUTOPUU TOpHO-TIpoMbIuieHHOTO paiona (I'TIP) mo BapuanTam
(Tadm. 3.1).
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HMcxoanbie 1aHHbIe K padoTe Ne 3

Tabnuma 3.1

[1nomamu pexyIbTUBUPYEMBIX

e | O
o 5 & =| 5 3eMeJIb U UCII0JIb3yEMBIX

& = 5 o | & 2 g K
5 = X Z .5 2 | a ©| & g | TOmarpoKy;IbTypEI S ps; > T2
= © E < E - < g 9 2 g 7
g & 5 B2 |2aX & € 2| g s
as z 5 =3 |z g'”; § = § = | Kopmo- | 3epuo- | Jlyrosbie

gg g §f g 2 E 5 % 5 >§ Bbie (K) | BoIe (3) J1)
1 30 66 15 12 39 200 130 90
2 31 64 14 15 38 190 120 85
3 33 67 16 17 37 180 115 70
4 38 69 17 13 40 175 110 70
5 31 68 16 14 41 185 115 75
6 30 64 14 15 42 190 120 80
7 32 69 18 11 40 200 125 80
8 34 69 17 17 39 210 130 85
9 30 68 18 10 37 205 135 90
10 33 68 17 11 35 200 140 75
11 35 68 19 13 33 195 130 70
12 36 67 18 12 34 190 140 75
13 38 69 17 13 37 175 125 80
14 31 68 16 15 39 185 120 80
15 32 69 15 15 40 190 130 85
16 34 69 14 13 38 195 140 75
17 37 67 15 14 41 200 140 70
18 37 69 15 10 42 205 145 80
19 38 68 14 12 42 210 130 80
20 31 67 13 11 41 185 150 95
21 30 66 13 14 38 170 135 90
22 30 68 15 15 37 200 125 75
23 32 69 14 18 36 205 120 80
24 33 68 16 16 35 175 140 85
25 34 69 17 15 36 180 145 75
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[Tponomkenue Tad. 3.1

YpokallHOCTh arpoKyJIbTYP

Ha PEeKYyJIbTUBHpYE-

Ha 3€MJIAX CCIIbCKO-

OnrToBas 11eHa

X0351ICTBEHHOI'O arpoKyJbTyp

= MBIX 3€MJISIX

= V. wra HA3HAYCHMS, L;, py6./n

g 'p3’ Yy, »ura

Ea K 3 JI K 3 JI K 3 JI

1 15 21 | 8 20 31 11 150 | 300 95
2 15 22 | 8 20 32 11 150 | 300 100
3 15 20 | 8 20 30 12 150 | 310 105
4 15 20 | 8 20 30 12 150 | 300 100
5 16 19 | 6 | 21 29 10 150 | 305 110
6 16 19 | 7 21 29 11 150 | 300 103
7 16 19 | 7 21 29 11 160 | 305 104
8 16 19 | 7 | 21 29 10 160 | 302 100
9 17 19 | 7 | 22 29 11 160 | 310 98
10 17 20 | 6 | 22 30 11 160 | 305 100
11 17 20 | 7 | 22 30 12 155 | 305 105
12 17 21 | 8 22 28 11 155 | 300 106
13 16 21 | 8 21 28 10 155 | 306 110
14 16 21 | 8 21 27 12 160 | 308 100
15 16 21 | 9 | 21 30 12 160 | 304 104
16 16 18 | 7 | 20 31 11 150 | 300 100
17 15 18 | 6 | 20 30 13 155 | 310 98
18 15 18 | 6 | 21 29 12 160 | 300 95
19 15 18 | 6 | 20 28 12 155 | 308 96
20 15 17 | 6 | 20 29 10 160 | 306 110
21 14 17 | 5 19 31 10 150 | 305 120
22 14 19 | 5 19 30 9 150 | 300 100
23 14 20 | 5 20 30 9 155 | 290 100
24 14 20 | 6 | 20 29 13 160 | 280 100
25 15 21 | 6 19 30 10 150 | 310 100
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[Iponomkenue Tadm. 3.1

[Tnomanes TeppuTopuid, ra

Pekpea-

HNudpa-

=
é EHP C33 3aCTI:90ﬁ— WHORHAT | cTpyK- I[;POFH Ha}i)}’me—
& enp Sess Ka O, 30Ha S » | Typa S, oop | HUH Sn
1 6100 | 4300 890 265 90 230 200
2 | 6105 | 4280 895 262 91 231 202

3 6110 | 4270 880 266 92 232 201

4 | 6115 | 4260 870 248 93 234 203

5 6120 | 4200 850 247 94 233 205

6 | 6130 | 4205 860 258 95 236 206
7 | 6150 | 4206 840 259 96 235 203

8 6200 | 4300 830 274 98 238 207

9 | 6190 | 4312 845 263 97 219 208
10 | 6180 | 4140 846 256 98 218 209
11 | 6170 | 4150 855 254 95 217 210
12 | 6175 | 4300 852 246 96 215 211
13 | 6185 | 4200 876 287 92 216 209
14 | 6186 | 4140 895 236 93 214 210
15 | 6200 | 4230 874 235 94 230 212
16 | 6205 | 4100 862 234 90 235 209
17 | 6204 | 4100 853 266 91 234 211
18 | 6200 | 4105 842 255 92 258 202
19 | 6195 | 4290 865 244 93 259 201
20 | 6180 | 4120 825 233 96 254 204
21 | 6124 | 4218 882 277 95 230 205
22 | 6125 | 4215 877 288 98 231 206
23 | 6127 | 4116 866 258 97 219 203
24 | 6170 | 4115 855 285 99 218 208
25 | 6165 | 4230 822 275 90 217 209
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[Iponomkenue Tadm. 3.1

IImomanu, ra

Bapu- BuyTrpennux
apr | BHEIIHHX OTBAlOB BHYTPEHHHX 5OTAMHONO
BCEr0/peKyJIbTHB. BCH;EZT%ZTHB 0eCTPaHCIIOPTHBIX BeIpa
S /Sp3 SS/‘S{B : orsanos S IPOCTPAHCTBA Sgwp
1 800/300 680/210 140 237
2 810/332 690/215 141 235
3 802/318 685/212 142 236
4 800/320 687/20/ 143 234
5 803/300 670/200 144 233
6 805/290 678/205 145 232
7 790/320 679/203 146 230
8 795/290 670/198 150 231
9 788/302 670/190 159 241
10 785/301 665/194 158 245
11 790/300 671/203 157 246
12 795/285 674/203 162 240
13 795/320 679/205 170 245
14 800/320 672/203 172 241
15 805/315 665/194 169 240
16 805/320 664/195 168 231
17 800/325 671/203 167 239
18 790/315 679/205 148 237
19 785/302 655/194 147 239
20 786/290 671/205 156 240
21 785/285 649/203 165 240
22 780/300 678/200 164 231
23 800/300 650/194 162 232
24 802/290 655/195 163 241
25 800/332 640/195 151 230
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Ilpumep evinonnenus pacuemos

Tabnuia 3.2
Hcxonnble nanHbIe
Ilokaza- XapaKkTepUCTUKA Ennnaunnel 3Ha4YeHUA
TEJb nokasarelen U3MEpEeHUs MoKa3aTes
Vs O0beM 1OOBIYM YTJIS Ha YTrOJBHOM | MJIH. T/TOX 10
paspese
Ve OOBEM BCKPBIIIHBIX TOPOJT MJIH. T/TOJ 68
Ve O0beM CKIaIUpPOBAHUS TIOPOA BO | MIIH. T/TOX 15
BHYTPEHHUE OTBAJIbI
N, KonuuectBo paboTaromux Ha pa3pese THIC. YElL 16
N, KonuuectBo xkuteneit B pabouem 49
IIOCEJIKE TBIC. Yell.
Sps [1nomany peKyJIbTUBUPOBAHHBIX 400
3€Mellb, UCIIOJIb3yEMBIX
B arpoIpOU3BOCTBE, B T.U.: 200
- KOPMOBBIE KYJIbTYPbI ra 120
- 3€pHOBBIE KYJIbTYPbI 20
- JIYTOBBIE KYJIbTYPbI
Vis YpoxKaiHOCTh Ha PEKYJIbTUBUPOBAH-
HBIX 3€MJISX:
- KOPMOBBIE KYJIbTYPbI n/ra 15
- 36pHOBBIE KYJIbTYpPHI 20
- JIYTOBBI€ KYJIbTYPbI 6
V. YpoxaitHOCTh Ha CEJILCKO-
XO3SIMCTBEHHBIX TEPPUTOPHUSIX: n/ra
- KOPMOBBIE KYJIbTYPBbI 20
- 36pHOBBIE KYJIbTYPHI 30
- JIYTOBBI€ KYJIbTYPBI 10
1; OmnroBas 11eHa:
- KOPMOBBIE KYJIbTYPBI 150
- 3ePHOBBIE KYJIBTYPhI py0./11 300
- JIYTOBBIE KYJIBTYPBI 100
1, HopwmatuBHas orieHka 3emiiu py0./ra 15000
Sonp [1nomans ropHO-NPOMBIIUIEHHOTO ra 6144
paiioHa
Scyz | Teppuropus HENOCPEICTBEHHOTO ra 4306
BIMssHUS paspesa (C33)
S3 [Tnomans 3acTpoiiku ra 895
S, PekpeannonHas Tepputopust ra 264
[Imomanp, 3aHATasE KEIE3HOAOPOK-
Soep HBIMU CTaHUUSAMH, JPYTUMH KOMMY- ra 100
HUKAIUSIMU pa3pesa
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IIokaza- XapaKkTepuCTUKA Enunune: 3HaueHus

TEJb nokasarelen U3MEpEHUs MoKa3aTes
S Tepputopusi, HapylieHHass TpaHC-
IIOPTHBIMH NIy TSIMH ra 233
A TeppuTopus IIIONAAHBIX HAPYIIEHUN ra 202
So(Sy;) | Ilmomanu, HapylnIeHHBIE OTBAJIaMH, B 796/329
TOM YHUCJIE PEKYJIbTUBUPOBAHHBIC ra
Ss(Sy;) | 1lnmomanyu, 3aHATBIE BHYTPCHHUMH
OTBaJIaMH, B TOM YHCJI€ PEKYJIbTUBU- ra 688/213
pOBaHHBIE
Ss [lnomanu BHYTpeHHUX OecTpaHc- ra 164
MOPTHBIX OTBAJIOB
Seoip [Tnomaau BeIpabOTaHHOTO MPOCTPaAH- ra 38
CTBa
Pewenue

[11o1maap TEXHOTEHHO HAPYIIEHHBIX 3eMeb (3.1)

Sz =4306—(329+ 213+ 264+ 895) = 2605ra

[lokazarenp 1IOTHOCTH TmOpaxkeHusa teppuropun [PII  TexHOreHHO-

TuHernHbIMU popmamu (. 3.2)

(3.6)

2 1 2
Hnﬂqb _ (238+100+233) 100 =9,3%
6144
[Toka3arenb TEXHOr€HHOTO HapylieHus 3emenb B C33 (3.3)
2605
157, =——=.100 = 60%
MH3 306 0

[TokazaTenb TeXHOTEHHOTO HapymieHus 3emens B ['TIP (3.4)

2@-100 =42,4%
6144

NH3

[Toka3arenb HapyIIeHUS 3€MeJIb Ha €IMHUILY BhIMTyCKaeMOu npoAaykuu# (3.5)

2605
=2 _ () 2605ra/1000
3~ 10000000 et

[Toka3zaTenb abCOMIOTHOM MOTEPHU 3€Melb B TOPHO-IIPOMBIIIUIEHHOM paiioHe

_ 2605-542
" 6144

VY enbHasi INIOTHOCTH TBEPABIX OTXO0B (3.7)

68-10°-10-10°

-100=33,5%

q= =13469,51/ra
4306
[Tokazarenu yTUIM3alMU TBEPABIX OTX010B (3.8)
15
Hymo = % 100 =25,8%
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[Toka3aTenb KOHLIEHTpauuu TBepAbIX 0TX010B B ['TIP (3.9)
688+ 796 +164
ano =100 =39%

VY AeNbHBIN MMOKa3aTenh IPOU3BOJICTBA TBEPBIX OTXOIOB OJTHUM PaOOTHHUKOM
npeanpusatus (3.10)

58000000
=———=13625 1/9en/rox
e 16000
VY nenbHbIN MOKa3aTeNb 3aCOPEHUs TEPPUTOPUH TBEPAbIMU oTxoAamu (3.11)
58000000
mo = —————— =1381 t/gen/ron
42000
[TokazaTenb BOCCTaHOBIIEHHUSI HAPYIIIEHHBIX 3eMenb (3.12)

1, =22 100-12,6%
4306

[TokazaTenb arpoBOCCTAHOBJICHUS PEKYJIbTUBUPOBAHHBIX 3eMehb (3.13)

1, =2 100-73,8%
543

BanoBslii arponoTeHIMan KyJIbTyp Ha PEKYJIbTUBUPOBAHHBIX 3eMIsiX (3.14)
BII,, =(20-300-120) +(15-150-200) + (6-100-80) =1218000 py®.
BasnoBblil arponoTeHInan KyJlabTyp Ha CEIbCKOX03SIMCTBEHHBIX 3eMisX (3.15)
BII .., =(30-300-120)+(25-150-200)+ (10-100-80) = 1760000 py®.

[Toka3aresb MPOAYKTUBHOCTH | ra peKyJIbTUBUPOBAHHBIX 3eMedb (3.16)

1218000
17 =22 3045 by6./
"= 400 pyoa

[Toka3zaTenb arpoToXI€CTBEHHOCTH PEKYIbTUBUPOBAHHBIX 3eMelb (3.17)

1218000 460 60,20
1760000

VYep0, onpenensieMblii HICXOAs 13 HOPMATUBHOM orieHKH 3eMiH (3.18)

V., =2605-15000 =39075000 py6.

Yuiep0 oT notepu NpoAyKTUBHOCTH 3eMenb o Gopmyiam (3.19, 3.20)

v, =[(30—20)-300-120]+[(20—15)-150-200]+[(10—6)-100-80] =
—542 000 py6.

2.V p; =39075000 + 542000 = 39617000 py6.
VY nensubii yiep6 (3.21)

= 39617000 =15208,1 py6./ra.

=" 5605
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KOHmPOJleble eonpocol

1. OT 4ero 3aBUCUT MJIOIIA/Ib BBIICISIEMBIX 3€MEIBHBIX OTBOJOB?

2. Kakue TexHoJorndyeckue o0beKThl MPH pa3padbOTKEe MECTOPOXK-
JICHUU SIBIISIFOTCS] 3€MJICEMKHUMU ?

3. [lepeuucnauTh moKa3aTeM, BIMUSIIONIME HA TTOKa3aTeab aOCOIOT-
HOM MOTEPU 3€MEJIb B 30HE JCUCTBUS TOPHOTO MPEATPUSITHS?

4. Yto Takoe CaHUTAPHO-3AIIUTHAS 30HA MIPEANPUATHS ?

5. Ot yero 3aBucuT BenmuuHa C337?

6. [lepeuncnuTh MOKa3aTeNU, BIUSIONINE HA SKOJIOTHYECKOE COCTO-
STHAE 36MHOM TTOBEPXHOCTHU?

7. Ilo xakuM MOKAa3aTensiM MOYKHO OLEHUTh BOCCTAHOBJIEHUE TEP-
putopun’?

8. Kak onpenensercs noka3areiab NPOAYKTUBHOCTH PEKYIBTHUBUAPO-
BAHHBIX 3€MEJTb?

9. Kak omnpenensiercsi moka3zaTeiab arpoTOXIECTBEHHOCTH PEKYJIb-
TUBUPOBAHHBIX 3EMEIb ]

10. YUto Takoe yAeabHbIN yiepo?

[TPAKTUYECKAS PABOTA Ne 4

Yemanoenenue Konouuuii Ha MuHepaibHoe Colpbe

Mertoauveckue ykazaHusi. KoHIWIIMM HAa MUHEPAIBHOE CHIPHE
PEACTABIISIIOT COO0N COBOKYIMHOCTh TPeOOBAaHUM K Kaue€CTBY M KOJIUYE-
CTBY NOJIE3HBIX UCKOITAEMBIX B HEJIPAX, TOPHO-T€OJIOTHYECKAM U IPYTUM
YCJIOBUSIM pa3pabOTKH, ONPEICIIIOIUM MPOMBIIIJIEHHYIO IIEHHOCTh Me-
cropoxaeHni. KoHAMIMY yCTaHAaBIMBAIOT MTApAMETPHI IS MOICYETA 3a-
IaCOB OCHOBHBIX M COBMECTHO C HAMU 3aJICTAFOIIMX IMOJIE3HBIX WCKOIa-
€MBIX, & TAKXKE COJICPKAIIUXCSI B HUX IIEHHBIX KOMIIOHEHTOB.

llepsas epynna nioKa3arenen BKIOYAET:

Munumanvroe npombiulienHoe co0epIHcarue Noae3H020 KOMNOHEeH-
ma Cyn (MPOMMUHUMYM) TIPEJICTABIISIET COOOM HMKHUM MPEEN CPETHETO
coAep>KaHUs MOJIE3HOI0 KOMIIOHEHTAa B pyAaXx, 3armachl KOTOPHIX OTHOCST
K OanaHCOBBIM. bBopmoseoe codepocanue nojie3H020 KOMHNOHEHmMA —
HAaWMEHBIIIEE COZEP)KaHUE MOJIE3HOTO KOMIIOHEHTA B KpallHUX Mpobax 1o
KOTOPBIM HaXOAAT KOHTYp (OOpT) 3ajie)Ku MOJIE3HOTO0 KOMIIOHEHTa, OT/Ie-
JSFOUIMA €€ OT MOPOJ] C HEMPOMBIILICHHBIM COJICPKAHUEM JAHHOTO KOM-
noHeHTa. Munumanvhslili KO3 duyuenm pyooHOCHOCMU 8 NOOCHEMHOM
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o110ke. Ero BBOAST AJ11 MECTOPOKIEHUMN C MMPEPBHIBUCTHIM WIIA THE3/I0BBIM
pacnpeieJIeHUEM TOJIE3HBIX KOMIIOHEHTOB, KOT/Ia KOHAMIIMOHHBIE PYAbI
MO0 TEOJOTMYECKUM WA TOPHO-T€OJIOTUYECKUM KPUTEPUSIM HE MOTYT
OBITh OKOHTYPEHBI, a TIOJICYET 3aMacoB OCYILECTBISAIOT B KOHTYpax py/io-
HOCHOM 30HBI (3QJIEKHU, T€Na) U CTaTUYECKU. [ panuunsili Kodghduyuenm
BCKpbIWU U NpedeNibHble SPAHUYbl NOOCHema 3anacog IS OTKPBITOrO
criocoba — TpeOoBaHus, MPEAbIBISEMbIC K TPaHHUIAM TO/ICUETa 3aracoB B
HKOHOMHUYECKH OOOCHOBAaHHBIX KOHTYpax pa3padOTKHU.

Bmopas epynna nnokazareier BKIKOYAECT:

Munumanvusie mowHocmu men noae3Hvlx uckonaemvlx (IJIACTOB,
KU, 3aJ€KEH U T. J.) WIM COOTBETCTBYIOIIUA MUHUMAJIbHBIA METPO-
MPOIIEHT (METPOTPaMM) — MUHUMAJIbHBIE MOIIIHOCTH IMOJIE3HOTO MCKOTa-
€MOT0 IO THMaM, COpTaM, YCJIOBHUSM 3ajieraHusd, yrjiaMm maaeHus. Max-
CUMATILHO OONYCMUMAS MOWHOCMb NPOCII0€8 NYCMbIX NOPOO UIU HEKOH-
OUYUOHHBIX PYO, BKIIIOYAEMBIX B KOHTYP IMoJicueTa 0ajJaHCOBBIX 3aIacoB
(3aBHCHT OT CIIOC00a ¥ TEXHOJIOTUU Pa3pabOTKH).

Tpembsa Tpynia noKa3aTeiaey BKIOYaeT.

Tpebosanue k gvidenenuto npu noocueme 3anacos Munos U CoOpmos
NOJIe3H020 UCKONAaemo20, TOMJISKAIINX pa3JeIbHOW BBIEMKE, 00YyCJOB-
JIEHHOM TEXHOJOTHMYECKUMU CBOWCTBAMU, OMPEICTSIONIMMHU Pa3IUIHbIC
CIOCOOBI MepepabOTKU MU Pa3IUYHbIC 00JIACTH UCIIOIB30BAHUS CHIPHSI.
Maxcumanbrho oonycmumoe cooepicanue 8peoHblX npumeceil, OTpula-
TEJIHHO BIUSIONIMX HAa TEXHOJOTHIO TEPepabOTKH MUHEPAIBLHOTO CHIPhS
U CHOCOOHBIX MEPEHUTH B KOHIICHTPAT WM KOHEUHYIO MpOAyKIuto. [le-
peueHb HONYMHBIX KOMNOHEHMO08, 3a11achl KOTOPBIX MOJIEKAT MOACUETY.

MuHuMallbHOE MPOMBIIUICHHOE COAEPKaHUE PYJIbI OMpEnesaeTcCs
o ¢opmyie

C . 3@ -a

min I, -K
P K
rae 3, — nojaHas ce0ecTOMMOCTh OJHOM TOHHBI PYAbl, py0.; a — coaep-
’KaHUe TI0JIE3HOT0 KOMIIOHEHTA B JOOBITON pyne, %; [], — onroBas 1eHa

OJIHOUW TOHHBI pyAbl, pyo.; K — KO3DPULIMEHT U3MEHEHUSI KauecTBa py-
TIbI TIPU TOOBIYE

, % 4.1)

K, =—, (4.2)

rae C — coaep)kaHue MOJIE3HOI0 KOMIIOHEHTa B OKOHTYpEHHOM Oj10Ke, Y.
BennunHy a MOXHO YCTAaHOBUTD U3 BBIPAKCHUS

30



g a-1HC
1-I1+P’
rae I/ — norepu, nonu ef.; P — pa3y0oKuBaHuUE, 10IH €.
[Tonyyennoe o gopmyie (4.2) 3HaueHue K, MCHOIb30BaTh U JIJIS
nanpHeHIuX pacyeToB Cy,;, 1o popmynam (4.4.)—(4.8).
Ecmn TOBapHOM NMPONYKUHUEN SBIAETCA KOHUEHTPAT, HA KOTOPBIN

yCTaHOBJICHA ONTOBAs 1I€HA, TO
Cpip =20+ o) o, (4.4)
I, K- 4 0
rae 3, — 3aTparhl Ha o0oraIlieHrue OJHOM TOHHBI PYJbI, pyoO.; a, — colep-
YKaHUE T0JIE3BHOTO KOMIIOHEHTa B KOHIleHTpaTe, %; [[, — onToBas IieHa
OJHOW TOHHBI KOHIIEHTpaTa, pyo.; M, — K03 PUIIMECHT U3BICUCHHUSI Me-
Tajija mpu odorameHun, 104 ef. (taom. 4.1).
[Ipu ycTaHOBJIEHWU ONTOBBIX II€H HA IOJIC3HBI KOMIIOHEHT, CO-

JEpIKAIIUIACS B KOHIIEHTPATaX, pacuyeT BECTH 10 popmyJie

o (3@ +30)61K o 45
m_ll g " (4.5)

MK K (0]
rjae 1], — onToBas IieHa MOJIE3HOTO0 KOMIIOHEHTa B KOHIIEHTpare, pyo./T
(Tabmn. 4.1).

st pyn, nepepabaTbiBaeMbIX 10 TOBAPHBIX METAIOB, MUHHUMAJTb-

HOE MPOMBITIUICHHOE COJIep KaHue HAWTH 110 (hopMyJie

Co - 3,+3,+3,,+3,)a,

min o K U -H
M K o M

rjae 3, — CTOUMOCTh TPAaHCIIOPTUPOBKHU KOHIICHTpATA JI0 METAJLTyprude-
CKOTO 3aBojia, py0./T; 3,, — ce0eCTOMMOCTh METAJUTYpPrudecKoro rnepeje-
na, py0./t; 1], — onToBas IleHa YepHOBOTO MeTailia, pyo./T; M, — kodd-
(GUIIMEHT W3BJICUCHUS METalllla U3 KOHIIGHTpaTa, IO e1.; a, — COoJep-
YKaHUE T10JIe3HOI0 KOMIIOHEHTa B YepHOBOM MeTaiuie, % (Tadi. 4.1).

Jlnst pya, copepskamux MOMyTHBIC KOMIIOHEHTHI MJIU OJ1aropo THbIe
METaJulbl, U3 OOIIUX 3aTpaT Ha J0OBIYY U MEpepabOTKy BHIUECTh CTOU-
MOCTb JOTOJHUTEIHLHO U3BJICKAEMBIX TTOMMYTHBHIX KOMIIOHEHTOB.

BenmnunHy MUHUMAJIBHOTO IMPOMBIIIJICHHOTO COJCpP)KaHHS C yde-
TOM CTOMMOCTH H3BJIEKAEMBIX IMONMYTHBIX KOMIIOHCHTOB BBIUYHCIHUTH I10

dbopmyie

% (4.3)

Cm

. % (4.6)

_ 3y +3,+3,,+3,—C,)a,
a, K. -1, 4, ,

%. (4.7)

nK
Cmin
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PaccunTaB BenTWYMHY MHHHMAJIBHOTO MPOMBIIUICHHOTO COJEpKa-
Hus 1o opmynam (4.1), (4.4), (4.5), (4.6), (4.7) HEOOXOAUMO COIOCTA-
BUTH MMOJYYCHHBIC 3HAYCHUS C COACPKAaHUEM MeTajljla B OKOHTYPEHHOM
OJoKe.

Ha ocHOBaHUM pacyeToB U yCIOBHUS

C >Coin, (4.8)

NPUHATH PElICHHE 00 OTHECEHUHU 3armacoB OKOHTYpPEHHOro Ojioka K Oa-
JIAHCOBBIM, €cii ycioBue (4.8) He BBITIOIHIETCS, TO CIEAYET MOSICHUTD,
geM 00YyCIIOBJIEHO 3TO 0OCTOSATENHCTBO.

3aoanue ona pacuema

B cooTBeTCTBUU ¢ UCXOAHBIMHU JaHHBIMH (Tab0i. 4.1) HE0OX0AMMO
paccuuTaTh BEIMYMHY MHUHHMAJIBLHOIO IPOMBIIUIEHHOTO COJIEpKaHUS

PYBbL.
Koumponwvnuwie 6onpocot

YUT0 Takoe KOHAUIIMKA HA MUHEPATIBbHOE ChIphE?
JlaTh IOHSATHE BPEMEHHBIM U TOCTOSIHHBIM KOHIUITHASIM.
YTto Takoe reoJoruueckue KOHIUIIn?
UTo Takoe 3KCIUTyaTallMOHHBIE KOHIUIAN ?
YT0 Tako€ MPOMBIIICHHBIE KOHIULAN?
Ilepeuncnuth MNOKAa3aTENM MEPBOM TPYIMIBLI MPOMBIILICHHBIX
KOHIUIINN.

7. llepedyuciuTh NOKA3aTEIM BTOPOM TPYINbl MNPOMBILUIEHHBIX
KOHJIUITHH.

8. Ilepeuncnuth mMmokazaTead TPETbEU TPYIIbI MPOMBIIIICHHBIX
KOHJIUITNI.

9. Uto MOHUMAIOT 110 OOPTOBBIM COJIEp)KaHUEM?

10. Yto moOHMMAIOT MOJ MHHUMAJIbHBIM IPOMBIIIIEHHBIM COAEP-
kxanuem?

11. Kakum 00pa3oM ycTaHaBIMBAaIOT OOPTOBOE COJIepKaHUE TIO-
JIE3HOT'O KOMITOHEHTAa?

12. Korga npuMeHSIIOT ¥ KaK ONpeaeseTcs MUHUMAIbHbBINA KO3 (-
(ULKMEeHT PyAOHOCHOCTHU?

13. Yrto Takoe OajraHCOBEIC 3aITachl?

14. Yrto Takoe 3a0aaHCOBBIE 3aHachl?

B R e
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Tabnuua 4.1
Hcxonnblie JaHHBIE K PAKTH4YeCKOUM padore Ne 4

BapuanTsl
ITokazarenu

1 2 3 4 5 6 7 8 9 10
ITonnas cebecrou-
MOCTb TOHHBI pynsl | 800 600 700 750 500 780 1000 | 800 650 900
3(), pY6
OnTtoBasg IleHa OJI-
HOU TOHHBI PyJbI 2215 | 1824 | 1399 | 1200 | 2990 | 1008 | 3178 | 1997 | 5818 4166
1, py6./t

ConepkaHre IOJe3-
HOTO KOMITOHEHTa

B OKOHTYPEHHOM
6a0ke C, %

4,2 12,8 243 13,5 15,8 4,7 25 16 23,2 6,4

ITorepu 11, nonu en. | 0,05 0,06 0,07 0,08 0,02 0,03 0,05 0,06 0,10 0,08

Pazy6oxuBanue

0,07 | 0,05 | 0,02 | 009 | 0,13 0,15 0,8 0,9 0,5 0,5
P, momm e

3arpaTel Ha o0ora-
mieHue 1 T pyast 100 120 130 150 160 200 180 210 220 90

3,, pyo.

ConepxxaHue mosues-
HBIX KOMIIOHEHTOB

B KOHIICHTpATE U 60/80 | 62/90 | 50/82 | 55/85 | 70/98 | 50/88 | 60/80 | 48/90 | 50/85 52/92
B YEPHOBOM MeETaJliie
a/a,, %

OnrtoBasg 1meHa 1 T
KOHIIEHTpara 1700 1500 1200 1360 1700 1300 1400 1850 | 3000 1350

1., pyo.

Koadpdpumment nsz-
BJICUEHHS MeTalia

0,9/ 0,85/ | 0,75/ | 0,65/ | 0,78/ | 0,8/ 0,9/ 0,85/ | 0,75/ 0,8/
pu 00OTALEHNH U

095 (09 |08 |08 |08 |09 [095 |098 089 0,93
n3 KOHHeHTpaTa
n,/4,, nomu en.
OnToBass IieHa II0-
JICSHOTO KOMIOHCH- 1 5 5 | 49 | 165 [172 [150 |120 |185 |182 |85 13,0

Ta B KOHIICHTpATE
1], THIC. pYO./T

CtouMOCTh  TpaHC-
MMOPTUPOBKH  KOH-
LeHTpara 10 meran- | 60 85 900 45 80 35 10 10 12 21
JypPTUYECKOro 3aBo-
na 3, pyo./T

CebecTonMOoCTh
MeTajuryprudeckoro | 300 320 330 350 360 200 230 220 180 200
nepenena 3, pyo./T

OnToBag 11eHa
YEPHOBOI'O METaJIa 22,0 11,50 | 12,50 | 28,0 23,0 30,0 25,0 32,0 50,0 52,0

1], ThIC. py6./T

CTOMMOCTh  M3BJIE-
KaeMbIX TIOMyTHBIX
KOMITOHEHTOB
Cor PYO./T.

1612 | 611 1370 | 530 420 380 1360 | 400 1260 530
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[Tponomkenue Tadm. 4.1

BapuaHnTs!

ITokazaTenn

11 12 13 14 15 16 17 18 19 20

[lonnas  cebectou-
MOCTh TOHHBI pyzasl | 850 | 620 | 705 | 720 | 5230 | 800 | 1020 | 805 670 800

3, pyO.

OmnroBast neHa of-
HOU TOHHBI PY/IbI 1325 | 1824 | 1020 | 1230 | 8700 | 1023 | 1120 | 9800 | 1830 | 1130

1], py6./T

ConepkaHre IoJe3-
HOTO KOMITOHEHTa B
OKOHTYpEHHOM 0J10-
ke C, %

4,2 7,8 4,3 3,5 5,8 4,7 2,5 3,2 3,2 6,4

Iorepu 11, pomu en. | 0,05 | 0,06 | 0,07 | 0,08 | 0,02 | 0,03 | 0,05 | 0,06 | 0,02 0,03

Pazy6oxuBanue

0,7 0,5 1,2 0,9 1,3 1,5 0,8 0,9 0,5 1,5
P, nonu ef.

3arpaTel Ha o0ora-
mierne 1 T pyabl 100 120 130 150 160 | 200 180 | 210 | 220 250

3., pyO.

ConepxaHue II. K.
B KOHI[EHTpATe U 60/ 62/ 50/ 55/ 70/ 50/ 60/ 48/ 50/65 52/
B uepHOBOM MeTtasuie | 70 75 70 80 82 78 80 60 60

a,/ay, %o

OnroBasg meHa 1 T
KOHIIEHTpaTa 1000 | 6000 | 7020 | 7520 | 3500 | 600 800 | 4500 | 700 500

1], pyo.

Koadpdummenr  u3-
BJICUCHHUSA  MeTajlla
pu 00OTalleHNH U
u3 KOHIIEHTpaTa
U,/u,, nonu en.

0,9/ | 0,85/ 0,75/ | 0,65/ | 0,78/ | 0,8/ | 0,9/ | 0,85/ | 0,75/ 0,8/
095 | 09 | 088 | 0,7 | 0,85 | 0,85 | 095 | 0,9 | 0,86 0,95

OnroBasg 1leHa IIO-
JIE3HOI0 KOMIIOHEH-
Ta B KOHIEHTpaTe

1],,, THIC. pyO./T

1500 | 1400 | 1050 | 1230 | 1230 | 1100 | 1210 | 1230 | 1300 | 1100

CtouMOCTh  TpaHC-
TIOPTUPOBKH KOH-
LIEHTpara 10 MeTall- 10 85 30 15 20 50 35 40 72 70
JIypPrU4EeCcKOro 3aBo-
na 3, pyo./T

CebecTonMoCTb
METAJUTYyPrHYECKOTO 300 320 330 350 360 200 230 220 180 200
nepenena 3, pyo./T

OnroBas 11eHa
uepHoBoro metanna | 24,0 | 20,8 | 27,0 | 13,0 | 32,0 | 21,0 | 150 | 12,0 | 28,0 | 120
L[M, ThIC. pY6/T

CTOMMOCTh  M3BJIE-
KaeMbIX  IOMYTHBIX
KOMIIOHEHTOB
C,, PyO./T.

800 | 1000 | 520 | 745 | 820 | 300 | 700 | 800 | 400 960
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[Tponomkenue tad. 4.1

BapuaHTsl

HanmenoBanue
21 22 23 24 25 26 27 28 29 30

Ilonnas  cebectou-
MOCTh TOHHBI pyzasl | 1280 | 1600 | 1700 | 1250 | 1500 | 1600 | 2000 | 2380 | 2650 | 1900

307 py6

OnrToBasi 1i€eHa OJI-
HOW TOHHBI PY/IBI 4221 | 3824 | 2099 | 3200 | 4909 | 4008 | 6178 | 2900 4818 3116

1, py0./t

Conepxanue mojes-
HOI'0 KOMIIOHEHTA

B OKOHTYPEHHOM
onoke C, %

4,2 2,8 4,3 3,5 5,8 4,7 2,5 3,2 3,2 6,4

Iorepu I1, ponu en. | 0,05 | 0,06 | 0,07 | 0,08 | 0,02 | 0,03 | 0,05 | 0,06 0,02 0,03

Pazy6oxuBanue

0,7 0,5 0,2 0,9 1,3 0,5 0,8 0,9 0,5 0,5
P, momm eg.

3arpaTel Ha o0Oora-
menue 1 T pyasl 1,2 0,8 0,9 1,3 1,02 | 1,06 | 0,8 | 0,46 0,68 0,88
3,, pyo.

ConepxaHue II. K.
B KOHIIEHTpAaTe 40/ 60/ 60/ 75/ 70/ 85/ 70/
B UEpHOBOM MeTaie | 68 75 85 85 90 98 96
a/a,, %

85/98 | 85/95 | 80/90

OnrtoBasg 1meHa 1 T
KOHIIEHTpaTa 6,00 | 16,2 | 15.0 | 155 | 11,1 | 13,5 | 12,6 12,! 25,0 23,5

1., pyo.

Koadpdummenr  u3-
BJICUCHHS  MeTaJlia
pu 00OTalllEeHNH U
u3 KOHILIEHTpaTa
U,/u,, nomu ex.

0,8/ | 0,7/ | 0,65/ | 0,7/ | 0,78/ | 0,8/ | 0,86/ | 0,9/ 0,86/ 0,9/
0,9 0,8 0,9 0,8 | 0,86 | 0,95 | 0,92 | 0,98 0,96 0,97

OnToBass IieHa II0-
JIE3HOTO KOMIIOHEH-
Ta B KOHIIGHTpaTe
1],,, THIC. pyO./T

10,5 | 38,0 | 50,0 | 24,2 | 35,0 | 22,0 | 48,5 | 60,2 41,5 43,0

CtouMOCTh  TpaHC-
MIOPTUPOBKHU KOH-
LIEHTpara OO0 MeTall- 85 75 80 95 50 50 15 40 72 50
JyPTUYECKOTO 3aBO-
na 3, pyo./T

CebecTonMOoCTh
MeTamryprugeckoro | 300 320 | 330 | 350 360 | 200 | 230 220 180 200
nepenena 3, pyo./T

OnToBag 11eHa
YEPHOBOI'O METAJIJIA 41,2 18,0 | 65,0 | 58,0 | 48,0 | 42,0 | 56,0 | 42,0 59,0 75,2

1], TeIC. pyO./T

CronMOCTh,  H3BIIE-
KaeMbIX TIOMyTHBIX
KOMIIOHEHTOB
Coor PYO./T.

612 | 270 | 500 | 800 | 400 | 350 | 380 | 370 290 260
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[TPAKTUYECKAS PABOTA Ne 5

Onpeoenenue u HopmMupoeanue nokKazameineii NOJTHOMbl
U Kauecmea u3e1e4eHus 3anacos uz Heop

MeTtoanueckne ykazanus. [Ipo6iemMa paiiioHaIbHOTO UCIOIB30-
BaHUs HENlp U POopMUPOBaHMS KayeCTBa PyJl TECHO CBsi3aHa C IMpoliiecca-
MU HOPMHUPOBAHUSI TTOJTHOTHI U KauyecTBa JOOBIBAEMBIX PYJ Ha Kapbepax.
[To Enunoil kiaccudukaimym motepb TBEPHABIX MOJE3HBIX HMCKOMAEMbIX
BCE MOTEPH JIETATCS Ha JIBa Kilacca: oowewaxmuole (0Oujexapvepuoie) u
sxcnayamayuornrble. HOpMUPOBAHUIO TIOAJIEKAT TOJBKO DKCILTyaTallv-
OHHBIE IOTEPU, KOTOPHIE B CBOKD OYEPEIb NCIATCSA HA: HOmMepu 8 Maccu-
8e, nomepu OmoeaeHH020 Om MAcCCcuga MOJIE3HOTO0 HMCKOMaeMoro, pasy-
Ooorcusanue omoenreHHo20 Om Maccuéa MOJIE3HOr0 UCKOMaeMoro (kave-
CTBEHHBIE TTOTEPH ).

Cy1ecTByIOT NPAMO, KOCBEHHBIN, 1 KOMOMHUPOBAHHBIA METOIbI
OIPEICIICHUS OKA3aTEIEH.

B cooTBeTCTBUY C IPAMBIM METOJAOM ONPEACICHUS ITOKA3aTENEH.

[ToTepu 110J1€3HOTO KOMIIOHEHTA

2AM,,-C, +2AM , - C

1= 2100, % (5.1)

mp-C5

rae AM, — TONIIMHA CIIOA TepsAeMOHN pynbl, M; AM p — TOIIIMHA CIIOs
pasyboxusatomeii nopoxsl, M; Cg,C, C), — colepxaHue IOJIC3HOTO

KOMIIOHEHTa COOTBETCTBEHHO B OAIAHCOBOM pyJe€, B MOTEPSIHHON pyJie U
B pazyOorkuBaroleit mopojue, %; m, —MOITHOCTb PYJIHOTO TEJa, M.

p
Pa3y0oxuBanue
Cs—a
P=——"2100, % (5.2)
Cs
KoaduumeHt pazyboxuBaHus
C. —
p= 6—%, JOJIN e]1. (5.3)
Cs

TJIe a,y — CoJep KaHue TI0JIE3HOTO KOMITOHEHTA B TaHHOU pye, %o.
_m, Cs —2AM,C, +2AM ,C,

m, —2AM,, +2AM ,

. % (5.4)

a,
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[Ipyu pemieHuM 3amadyd UCXOAHWTh W3 YCIOBHS, YTO PYAHOE TEIO
NpeACTaBIsieT cOOOM TOPU3OHTAIBHO 3aJIErarolldi TJIACT MOIIHOCTBHIO
m,. IIpn orpaboTtke ero mo cxemam A, b, B (cMm. Tabx. 5.1) nmeer MecTo
pa3Has TOJIIMHA CJIOS TepsieMOil pyAbl U MOPOAbI, pa3zyOOoKHBaroIEh
pyny. [lorepu u pazyboxxuBanue HabIIOAAIOTCA IO ABYM KOHTaKTaM py-
IIbI C TIOPOJOM: 10 BEPXHEMY U HIIKHEMY.

Iopsi1oK BBHINOJIHEHUS PA0OTHI

1. Hcnosb3yss MCXOIHBIE JaHHBIE WHAWBUIAYAJIbHBIX 3aJaHUU
(Tabm. 5.1), BBINOJHUTD CIEAYIOLINE JEUCTBUS

2. Paccuurate nna ycinosuit A, b, B motepu, pazyOoKuBaHUE U CO-
JIepKaHWE TIOJIC3HOTO KOMIIOHEHTa B JOOBITOM pyae 1o ¢opmyiram
(5.1-5.3).

3. ITocTpouTh 3aBUCUMOCTb MEXIY MOTEPSMHU U Pa3zyOO0KUBAHUEM,
TO ecThb /1 = f(P).

5. Onpenenuth c€0€CTOMMOCTh 1 T TOTOBOTO MeTalllIa s TpeX Ba-
PUAHTOB.

CM=ﬂ +250, py6./T (5.5)

6 Mk
rie K, — xo3ddumuent kauectsa, foyu ef., K, =1-p.
6. BriOpaTh BapuaHT cXeMbl OTPaOOTKH PyHbl M0 MHUHUMAJIbHON
ce0ECTOMMOCTH.

Konmponsnuie 6onpocwi

1. Ilepeuncnure OCHOBHBIEC MOKA3aTEIU IMOJHOTHI WM3BJICUEHHUS T10-
JIE3HOTO MCKOTIaeMOTO.

2. Kakue cymiecTBYIOT METO/Ibl OIPEICNICHHS MOKa3aTeael NOJIHOThI
Y KaueCcTBa W3BJICYCHUSA?

3. Uto o3HavaeT KOAPOUIIMEHT U3BJICUCHUS U3 HEJP MOJIE3HOTO HC-
KOMaeMoro, Ko3(pQGUIMEHT H3MEHEHHs] KadecTBa IOJE3HOTO HCKoMa-
eMoro?

4. Yto Takoe pa3zy0oxuBaHHUE?

5. Uto o3Hayaer ko3(dduimieHT pazyOokuBaHUs, KOIDPUIMEHT TTo-
TEPH?

6. Kakne notepu noaie:;xaT HOpMHUPOBAHUIO?

7. Ilepeuncinte OCHOBHBIE IPYIIIbI IOTEPb.

8. HazoBuTe BUBI OTEPH PYAbI B MACCHUBE.
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9. Ilepeuncnure (axTOphl, BIAUSIOMIME HAa IOKA3aTelIH IOTEPh M
pazy00KUBaHUAI.
10. YUTo mMOHMMAIOT MOJT KOJMYECTBEHHBIMU M KaYE€CTBEHHBIMM IMO-
TEPAMU IOJIE3HOT0 UCKOITAEMOr0?
Tabnuma 5.1

WcxonHble JaHHBIC I TpaKTHYeCKon padoThl Ne 5

Mortt|  CooTHOImIEHNE TOMIIHHBL ConepxaHue MoJe3HOro
Ba |HOCTE| cros TepsieMoi py sl AM, KOMIIOHEHTa, %
pH- PYA- | K TOJNIIUHE CIIOS pa3yOoku- |B 63-]135{- B pasy0o- | B HOTe:
ar | HOTO | Baromeit mopoast AM,, M COBOM | KHBalO- | pSIHHOMU
TeJa pyne C; | meun no- | pyne C,
m,, M A b B poxe C,
1| 14 |0,1/0,7 0,1/0,15 2,0 0,1 12
2| 15 ]0,2/0,9 0,05/0,2 2,1 0,2 ’
31 16 |0,5/0,6 0,1/0,3 2,2 0,3 0,9
4| 17 |0,2/0,8 | 0,2/0,5 | 0,15/0,5 2,3 0,4 1,3
51 18 0,25/0,4 2,4 0,5 1,5
6 | 19 |0,3/0,8 0,1/0,6 2,5 0,6 1,6
71 10 0,2/0,5 2,6 0,7 1,8
8 | 24 |0,1/0,5 0,2/0,4 2,7 0,15 1,5
9 | 25 ]0,2/0,6 0,15/0,3 2,8 0,2 1,6
10 | 26 |0,3/0,6 0,05/0,2 2,9 0,25 1,3
11| 27 |0,4/0,5| 0,1/0,2 | 0,05/0,1 3.0 0,12 1,7
12 | 8 |0,2/0,8 0,1/0,3 ’ 0,15 1,1
13 9 10,3/0,5 1,5/0,6 3,1 0,16 1,3
14 | 10 |0,2/0,5 1,5/0,2 2.9 0,22 1,4
15 | 21 2,8
16 | 15 2,4
17 | 16 2,7
TRIRE 0,4/1,6 10,15/0,4| 0,2/0,4 24 0,3 1,0
19 | 18 2,5
20 | 19 2,4
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[TPAKTUYECKAS PABOTA Ne 6

Ouenka yenecooopaznocmu
KOMRIEKCHO20 0CBOCHUSL MECOPONCOCHUA

Metoanueckue ykazaHusi. KomnjiekcHoe ucnonb3osawue pecyp-
€068 TOPHOTO MPOU3BOACTBA BKJIIOYAET JIBA HAMPABJICHUS: UCIIOJb30BaHUE
KaK MOKHO OOJIBIIIETO YKCJia KOMIIOHEHTOB (M CBOWCTB) U MPOHU3BOJICTBO
U3 HUX KaK MOXHO 0O0JIbIIIEr0 KOJIMYSCTBA BUAOB IMPOYKIIHH.

Komnnexcnoe oceoenue nedp — Hanbosee MOJHOE W YKOHOMHYHOE
OCBOEHHME BCEX BHUJIOB PECYPCOB 3EMHBIX HEIP HAa OCHOBE COYETAHUU
(koMIUTEKCOB) A(D(HEKTUBHBIX TOPHBIX TEXHOJOTHI. KOMIUIEKCHBIE PYIbI
— MIPUPOJIHBIE MUHEPAIbHBIE 00pa30BaHMs, COACPKAIIUE HECKOIBKO Me-
TaJIJIOB WJIM JAPYTUX IIEHHBIX KOMIIOHEHTOB B TAKUX COCIMHEHMSX M KOH-
LEHTpALUAX, MPU KOTOPBIX MX IPOMBIIUICHHOE HMCIOJIb30BAaHUE TEXHO-
JIOTHYECKHA BO3MOXKHO M SKOHOMHUYECKH IIeJIECO00Pa3Ho.

Komnnexcnoe ucnonvszosanue MHUHEPAIBHOTO ChIPbS BKJIIOYACT:
KOMILUIEKCHOE MCIIOJIb30BAHUE MECTOPOXKIACHUMN IMOJIE3HBIX MCKOIMAEMbIX
1 KOMIIJIEKCHOE MCITOJIb30BaHUE J0OBIBAEMOTO MUHEPATBLHOI'O CHIPhA.

Komnnexcnas nepepabomxa MUHEPAIBHOTO CHIPbS IMpeAIonaraet
pa3zeeHNe MOJIE3HBIX UCKOIMAEMBIX HA KOHEUYHBIE TPOAYKTHI C U3BJICYE-
HHUEM BCEX COAECPKAIIUXCS B UCXOJHOM ChIPh€ IIEHHBIX KOMIIOHEHTOB,
MPOU3BOJCTBO KOTOPBIX TEXHUYECKHU BO3MOKHO U SKOHOMHYECKHU IIeJIe-
coo0pasHo.

IKOHOMUYECKAs OYeHKA TIEIECO00Pa3HOCTH KOMIUIEKCHOTO OCBOE-
HUS MECTOPOXKICHUS IMOAPA3yMEBAECT COMOCTABICHUE WHINBHUAYaJIbHBIX
U JIOMYCTUMBIX 3aTpaT Ha MPOU3BOACTBO TOBAPHOW MPOAYKIHHU U3 pas-
JIMYHBIX BUJIOB CHIPHSI.

3aganue padoTnl Ne 6

Heo0xo01MMo OLIEHUTH 11€J1ECO00Pa3HOCTh KOMILJIEKCHOM pa3padboT-
KA MHOTOKOMIIOHEHTHOTO PYJIHOTO MECTOPOKICHHS. TOBapHOM MPOIYK-
AEH SBJISIFOTCS HECKOJIBKO BUIOB KOHUEHTPATOB. MICXOAHBIE NaHHBIE B
Tad. 6.1.
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HcxonHble JaHHBIE K TpaKTHYeCcKoN padote Ne 6

Tabnuua 6.1

TI'omoBast mpou3BoIU-

CebecTonMOoCTh CebecTonmocTs oOoraieHus, pyo./T OnToBas 1ieHa 1 T KOHIIEHTpaTa, THIC. pyO.
TENBHOCTH Kapbepa
Bapuanr Pyna, Bekpeimna, | moObsrum, | BCKpbIlmM, | 1-ro BUaa 2-ro BUAA 3-ro Buzaa 1-ro Buma 2-ro BUAA 3-ro Buaa
MJIH. T MJTH. M pyo./T py6./m° CBIpBS CBIPBS CBIPBS CBIPBS CBIPBS CBIPBS

1 2,0 3 60 30 45 35 50 3,1 5,9 7,1
2 3 4,5 60 30 35 50 45 2,8 4,9 6,5
3 4 6 50 32 48 45 47 33 6,1 7,3
4 5 7,5 72 40 52 45 45 3,2 6 7

5 6 9 30 24 30 30 24 2 2,9 3,6
6 7 10,5 30 30 30 32 28 2 2,9 3,7
7 8 12 33 20 32 35 35 2,2 2,8 3,9
8 9 13,5 40 30 50 45 35 23 2,7 4

9 10 15 35 25 35 30 45 2 2,4 3,2
10 11 16,5 40 30 40 35 35 2,2 23 4,2
11 12 18 60 40 45 40 45 3 6 7

12 13 19,5 60 30 45 50 35 2,8 5,8 7,1
13 14 21 50 30 45 35 35 3 4,8 5,0
14 15 22,5 30 35 30 45 35 2,2 23 4,2
15 16 24 30 40 30 45 45 2,1 2,5 3,6
16 17 25 40 50 40 47 45 23 3 5,1
17 18 27 50 40 40 45 45 1,8 2,9 3

18 17 17 35 30 40 45 45 3,5 5,5 6,5
19 16 16 50 40 43 47 50 3,2 6 7,5
20 15 12 35 25 30 35 45 3,2 6,5 7,6
21 14 12 45 50 45 49 52 3,7 6,7 7,5
22 13 10 55 35 35 45 50 4 6,5 7,3
23 12 13 45 45 47 50 43 4,2 6,5 7,5
24 11 11 70 50 45 45 60 4,3 6,6 7,4
25 10 12 60 45 37 55 58 4,5 6,8 7,2




[Iponomxkenue tad. 6.1

Cebe- KoaddummenT u3snedaeHms Hopwma penTabenpHOCTH
0 Conepxanue
CTOH- Copnepxanue B pyae, % o B KOHIIEHTpAT, MIPOM3BOJICTBA KOHIICHTPATA,
Bapi- MOCTb B KOHICHTpATe, 7o JIOJIH. €]I. JIOJIU. €1I.
P yTHIIU3a-
aHT LM XBO- 1-ro 2-ro 3-ro 1-ro 2-ro 3-ro 1-ro 2-ro 3-ro 1-ro 2-ro 3-ro
CTOB KOMIIO- | KOMIIO- | KOMIIO- KOMIIO- KOMIIO- KOMITO- | KOMIIO- | KOMIIO- | KOMIIO- | KOMIIO- KOMIIO- | KOMIIO-
py6. /’T HEHTA HEHTA HEHTa HEHTa HEHTa HEHTa HEHTa HEHTa HEHTa HEHTa HEHTa HEHTa
1 20 0,7 0,9 1,5 50 15 40 0,86 0,90 0,92 0,25 0,15 0,12
2 15 0,8 0,9 1,0 40 15 50 0,88 0,86 0,91 0,20 0,15 0,12
3 18 0,7 1,0 1,2 45 12 48 0,9 0,87 0,90 0,18 0,15 0,10
4 17 0,8 0,9 1,5 42 13 46 0,92 0,88 0,89 0,21 0,20 0,08
5 16 0,9 0,6 1,5 51 17 48 0,88 0,89 0,88 0,16 0,15 0,15
6 12 0,6 0,8 1,0 43 16 47 0,84 0,86 0,85 0,17 0,13 0,18
7 15 0,8 0,7 1,2 45 15 45 0,83 0,76 0,76 0,18 0,12 0,20
8 10 0,9 0,5 1,3 47 18 46 0,78 0,75 0,75 0,19 0,20 0,11
9 15 0,7 1,1 1,4 49 20 47 0,8 0,76 0,73 0,20 0,15 0,15
10 13 0,9 0,7 0,9 51 19 50 0,98 0,75 0,70 0,19 0,16 0,15
11 10 0,8 0,6 1,9 52 11 51 0,75 0,76 0,69 0,20 0,15 0,13
12 15 1,0 0,9 1,3 48 14 49 0,69 0,73 0,75 0,18 0,17 0,15
13 15 1,2 0,8 1,4 47 16 43 0,72 0,50 0,68 0,17 0,13 0,20
14 18 0,6 0,8 1,6 47 18 42 0,75 1,86 0,73 0,16 0,20 0,14
15 20 0,7 0,75 1,6 46 17 45 0,75 0,73 0,71 0,25 0,15 0,20
16 25 0,82 0,83 1,8 51 20 47 0,72 0,71 0,65 0,19 0,18 0,18
17 20 0,69 0,65 1,7 52 21 46 0,69 0,70 0,57 0,18 0,17 0,16
18 25 0,82 1,02 1,6 51 23 48 0,54 0,67 0,71 0,20 0,15 0,17
19 17 0,7 0,9 1,3 53 22 49 0,69 0,80 0,68 0,18 0,13 0,10
20 13 0,8 0,8 1,3 42 15 40 0,78 0,73 0,81 0,17 0,16 0,10
21 25 0,8 0,9 1,2 43 16 41 0,76 0,72 0,82 0,20 0,20 0,09
22 17 0,7 0,9 1,5 44 17 43 0,75 0,71 0,79 0,16 0,15 0,13
23 23 0,9 0,6 1,7 45 18 45 0,73 0,70 0,80 0,17 0,13 0,12
24 25 0,7 0,8 1,6 46 14 47 0,71 0,65 0,78 0,16 0,18 0,10
25 22 0,9 0,75 1,3 47 13 49 0,69 0,67 0,76 0,20 0,19 0,12

It



Hopaook evinonnenusn padomaot

1. OnpenenuTe NOMYCTUMBIE 3aTPAThl, HA MOJIYYEHUE i-TO KOH-
LEHTpaTa U3 MOJIE3HOr0 NCKONIAeMOr0:

o 6./ 6.1)
1 9 py JT ( *
1+ R,
rae 1,; — onToBas 1ieHa 1 T i-ro KOHIIEHTpaTa, py0.; R; — HOpMa peH-
Ta0EIHbHOCTH MPOU3BOCTBA i-T0 KOHIIEHTpaTa, 10U €.
2. YcTaHOBUTH BBIXOJ] i-TO KOHIIEHTpaTa u3 1 T m00bIBaeMOTo
MOJIC3HOT'0 UCKOTaeMoro 1o ¢popmyiie

Vi = — K, nomm en. (6.2)

rae A; u f; — COOTBETCTBEHHO, COJEPKAHUE i-TO KOMIIOHEHTA B JOOBI-
TOU pyJe U B KOHIEHTpate, %; K,; — KoODPUIMeHT u3BICYEHUs i-T0
KOMIIOHCHTA B KOHIICHTPAT, JOJIH €]I.

3. Paccunrarp 0o0mmme rofoBbie donycmumsle 3aTpaThl HA pas-
paboOTKy M 00OOraieHue Mpu OCBOCHUH KOMILUIEKCHOTO MECTOPOXK/IC-
HUS:

3y =A4,2.C; Vi » PYO. (6.3)

rie A, — romoBas IpOM3BOJUTENLHOCTEL Kaphepa o pyae, T.

4. BelUMCIUTDh uHOUBUOYAIbHbIE TOJOBBIE 3aTPAaThl HA OCBOCHHE
KOMIIJIEKCHOTO MECTOPOXKACHUSI:

3, =A,Cy +2.Co 7 + A.Cy +Apr(1—27/Kl-), pyo. (6.4)

rae C,, C, — COOTBETCTBEHHO, C€0ECCTOMMOCTh COOCTBEHHO JOOBLIYM B
o0OoraiieHu MOoJIE3HOTO HCKomaemoro, pyo./T; C, — ce0ecTOMMOCTh
RS BCKPBIIIH, pyO.; A, — TOJOBOM 00BEM BCKPBIIIHBIX Pa0dOT, M3; C,—
ce0eCTOMMOCTh YTUJIN3AIIMU XBOCTOB O0OOTalieHusl, pyo.

5. ConocTaBUTh BEIUYMHY UHOUBUOYAIbHBIX U OONYCIMUMBIX 3a-
TpaT Ha pa3paboTKy W oOoramieHue pyasl. KoMmIuiekcHOe OCBOSHHE
MECTOPOXKACHUS IEIeC000pa3HO, €CIU BBIIOTHICTCS YCIOBUE

3,>3 . (6.5)
0 u

6. Crnenath BBIBOJ O II€J€CO00PA3HOCTH KOMIUIEKCHOM paspa-
OOTKH MHOT'OKOMITOHEHTHOI'O PYJHOTO MECTOPOXKICHMUS.



Konmpwl bHblEe 60NPOCHIL

1. TaniTe onpeneneHne KOMIUIEKCHOU PY/IbI.

2. Uto Takoe KOMIUIEKCHas nmepepadoTka, KOMILUIEKCHOE OCBO€-
Hue pyna?

3. Kak MOXHO OmpenenuTh I1eJ1eco00pa3HOCTh KOMILJIEKCHOTO
OCBOCHUS MECTOPOKICHUSA?

4. YTO BKIIOYAET KOMIUIEKCHOE HUCTIOJIB30BAHUE MUHEPAIBHOIO

ChIPbA?

5. IlepeuncanTh OCHOBHBIE IYTH PAlMOHATIBHOCTH UCIIOJIb30Ba-
HUSI CBIPbS B TOPHOM ITPOMBIILICHHOCTH.

1.

7. Ilepeuens eéonpocoé
0J151 CamMoCmoamebHoll NOO20MOEKU K 3auenty

JlaTe ompejelieHHEe TPUPOIHBIM pecypcamM U HCHOJb30Ba-

HUKO TPUPOIHBIX PECYPCOB B COOTBETCTBHM C 3aKOHOM D3 Ne 7 ot
10.01.2002.

2.
CYPCHBI.
3.

4.

5.

6
BOJI.

7.

8

Kys6acc
9.

10.

HOBerHOCTHBIe U IIOA3CMHBLIC BO/JIblI KaK HIPHPOIAHBIC PC-

OrnpeneneHyue U Ha3HaUYEHKWE BOJHOIO OaaHca.

OpranosiienTUYeCcKHe MOKa3aTeIu KauecTBa MPUPOIHBIX BOJI.
DU3NKO-XMMHUYECKHUE TTOKA3aTeJIN KaueCTBAa MPUPOIHBIX BOJI.
baktepuosornyeckue TMokazaTead KauyecTBa MPUPOJIHBIX

Kpurepun onienkn unctotsl Boasl. [1JIK.
I'maporeosorndyeckue ycCJIOBUS YTOJBHBIX MECTOPOXKICHUN

a.

®opMUpPOBaHKUE TPUTOKOB BOABI B KAPHEPHBIE BEIPAOOTKHU.
OxapakTepu30BaTh OCHOBHBIE METO/IbI pacueTa MPUTOKOB

BOJIbI B Kapbep.

11.
12.
13.

BOJ.
14.

pbepa.

15.

16.

OmnpezaeneHne NPUTOKOB MTOBEPXHOCTHBIX BOJ B Kaphbep.
OmnpezeneHne NPUTOKOB TOA3EMHBIX BOJ B Kapbep.
Onpenenenne kodpdunrenTa GuiabTpauy MoA3eMHBIX

Metob1 Tpe0TBpaIeHHs BOJbI B TOPHBIC BBIPAOOTKH Ka-

OxapakTepu30BaTh MOBEPXHOCTHBIC IPEHAKHBIE CUCTEMBI.
OxapaxTepu3oBaTh BOJOHEIPAHUIIAEMBIE 3aBECHI.
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17. Oxapakrepu3oBaTh OTKPBITHIN BOJIOOTIINB.

18. JlokampHOE OCYyIIEHHE TOPHOTO MACCUBA APEHAXKHBIMU IIIE-
JISIMU.

19. OcymieHne B3pBIBHBIX CKBaXUH ITPUBEJICHUN B3PBIBHBIX
pabor.

20. BimsiHME rOpHOrO MPOU3BOACTBA HA KAYECTBO MOBEPXHOCT-
HBIX W HOJI3€EMHBIX BO/I.

21. BomocHaOxeHue TOPHBIX MPEANPUITHIA.

22. CtouHble U KapbepHble BOJbl. OmpeacacHue MNpeesIbHO-
J0MyCTUMOro cOpoca.

23. MeTtoabl OYUCTKH CTOYHBIX U KaPbEPHBIX BOJ.

24. Metoabl MEXaHUYECKON OYMCTKU BOJBI.

25. MeToas!l PU3UKO-XUMHIECKOU OYNCTKH BOIBI.

26. buonornyeckas 1004YMCTKA BOJBI.

27. OueHka Ka4ecTBa BOJABI MPU UCIOJIb30BAaHUU TOPHOTO 00B-
€KTa MOJ1 BOJIOEM PbIO0X034MCTBEHHOTO Ha3HAYCHHSI.

28. DKOHOMHUYECKAsl OIEHKa yuiepOa M3MEHEHUsI KauecTBa BO-
IIbI TIPU €€ 3arpsA3HCHUN.

29. AHTpomoreHHoe BO3JEHCTBUE OTKPBITHIX TOPHBIX pabOT Ha
3EMHYIO ITOBEPXHOCTb.

30. T'opHslii oTBOA. OnipeneneHne, Ha3HAYCHUE.

31. 3emenbHbIN 0TBOA. OTIpEEeIeHNE, COCTABIISIONINE.

32. CaHHTapHO-3alIMTHAS 30HA TOPHOTO MPEINPUSITHS.

33. Hopwma cHATHS ¥ yCIOBUS COXPAHEHUS TIIOAOPOIHOIO
CJI051.

34. OO6mwue TpedboBaHus K POPMUPOBAHNIO OTBAJIOB C MO3UIIUM
PalMOHATIBHOTO 3€MJICTIOJIb30BAHMUSI.

35. TlokazaTenu 3eMJIENOIb30BaHUs TPU OTBAIO00pA30BAHUM.

36. Bribop MecTa pacrooXeHus OTBajia C MO3UIUN paIiuo-
HaJIbHOTO 3€MJIETIOIL30BAHUS.

37. 3emMieeMKOCTh 100BIUHU MOJE3HOI0 HCKOIIAEMOTO.

38. ®@opmMHUpOBaHUE THAPOOTBAIOB U IMIAMOXPAHWIMII C TT03H-
AN pallMOHAIBHOTO 3€MJICTIOIb30BaHHUS.

39. MeponpusTus no NOBBIIECHUIO 3QPEKTUBHOCTH UCIIOIB30-
BaHMUsI 3eMeJlb MPHU J0ObIYE MOJE3HBIX UCKOMAEMBIX.

40. Bunpl mIaHUPOBOYHBIX pabOT TPHU TEXHUUECKOW PEKYJIb-
TUBAIlMU HAPYILICHHBIX 3€MEJIb.
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41. OcHOBHBIE OOBEKTHI U HAMPABJICHUS PEKYJIbTHUBAIUU
HapyLICHHBIX 3€MEJb.

42. Yto mpeaycMaTpuBAET TEXHUYECKUN 3TAl PEKYJIbTUBALUU
HapyLICHHBIX 3€MEJb.

43. Yto mpemycMarpuBaeT OWOJOTHYECKHM dTall PEeKyJIbTHUBA-
U1 HAPYIICHHBIX 3€MEb.

44. OCHOBHBIE MPU3HAKU NPU OLEHKE MPOAYKTUBHOCTHU 3EMIIH
IIOCJIE €€ BOCCTAHOBJICHUSI.

45. DxoHOMHUYECKas OLIEHKa yuiepOa 3eMeNIbHbIM pecypcaMm B
pe3ybTaTe BO3JACUCTBUSA TOPHBIX padoOT.

46. OCHOBHBIEC TPYIIIBI MUHEPAIBHBIX PECYPCOB, JOOBIBAEMBIX
U3 HEJIp.

477. OxapakTepu30BaTh KOHIUIMA MUHEPATBHOTO CHIPBA.

48. banaHcoBbie U 3a0anaHCOBBIE 3aMachl MUHEPAIBHOTO Chl-
PB4

49. IloTepu MUHEPATBLHOIO CHIPhS NIPHU J100bIUE, ITepepadOTKE U
TPAHCTIOPTUPOBKE.

50. Pa3yOoxuBaHME MOJE3HOIO0 MCKOMAEMOTO MPHU TEXHOJIOTHU-
YECKHUX IPOLECCAX.

51. Mepsl 0 CHWKEHUIO TOTEPHh TMOJIE3HBIX HMCKOMAEMBIX IPHU
OTpabOTKE MECTOPOKIACHUS.

52. be3oTxoaHas TEXHOJOTHS, €€ OCHOBHOM MPUHIIUIL.

53. OcHOBHbIEC HampaBieHUs OE30TXOJHOTO MPOU3BOJCTBA B
YTOJIbHOW MPOMBIIIJIEHHOCTH.

54. Buasl OTXOJIOB MO arperaTHOMY COCTOSIHUIO.

55. OcHOBHBIE HaIPaBIICHUSI UCIIOJIB30BAaHUS OTXOJIOB YTJIEIO-
OBIUM.

56. Knaccudukaius oTX0I0B IO CTENEHU UX W3YUYEHHOCTH, Ka-
YECTBY U COCTaBY.

57. DxoHOMHMYECKas OIEHKA yiiepOa OKpykarollel cpene mpu
BEJICHUU TOPHOT'O IPOU3BOJICTBA.

Cnucok peKoMeHyeMoOil JIUTepaTypbl

OcHosHas tumepamypa

1. Muxaiinos, 0. B. 'opHonpoMbIIIeHHas: KOJIOTUA : y4ueO-
HOE ITOCcOOUe ISl CTYICHTOB BY30B, OOYUYAIOIIMXCS 10 HAMPaBICHUIO
noarotoBku «l'opHoe aeno» / FO. B. Muxaiinos, B. B. KeBopkos,
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