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OIITUMH3ALIHMA SGHEPI'O3ATPAT HA KAPBEPAX

[poBeseHa olleHKa sHepro3aTpar Ha MOrpy3KYy rOPHOH Macchl SKCKaBaTOPOM C Y4eTOM
KayecTB B3PBIBHOIO APOG/IeHHA TOPHBIX TOPOA, KOTOPOE OLICHHBA/IOCh /THHEHHBIM H
QOTO/THHEHHBIM MEeTOOM B 3a60e SKCKaBaTopa.

KrroueBble c/10Ba: MeCTOPOXASHHS MO/Ie3HbIX HCKOIAeMbIX, SHepro3arparsl, Morpy3Ka

TOPHOF Macchl.

P aspaboTKa  MeCTOPOXIAeHWHN
TO/1e3HBIX MCKOTIAaeMBIX — OaHa
M3 Haubo/iee 3HEProeMKHX oTpacnew
3KOHOMUKH. ONTUMHBALINIO 3HEepProsa-
TpaT B IOC/eA0BaTe/IbHbIX W CBfA3aH-
HBbIX MeXay COBOM TexXHOMOTMYECKUX
rnpoueccax A0ObUN U TepPBUYHOHN Ie-
PepaboTKK  TMO/Ie3HBIX  UCKOIAaeMbIX
HeoOXO0AMMO MPOM3BOAUTL Ha OCHOBE
KPpUTEpUs, YUWUTHIBAIOIIEro  OOIIVIO
SHEProeMKOCTb TPOLIeCCOB, MpPU pa3-
PabOoTKe TOPHBIX MOPOLI.

SdderTrBHOCTL HICTIO/Tb30BaHUSA
SHEPrHM B TEXHO/TOTMUYECKUX IMPOLIeccax
OTKPBITBIX TOPHBIX PaboT, B KOHEUHOM
cyere, omnpenensercsi KYCKOBATOCTHIO
ropHot Macchl. [Ipuyem aHeprosaTpaThl
Ha OGYypeHre W B3PhIBHOE PhIX/IEHUE OIl-
penensiioT 3arpartkl Ha IOTPY3KY U Iep-
BUYHYIO TepepaboTKy Ha ApobHIKax
KPYrHOro ApoOG/7eHUss W 3aBHUCAT OT
CBOMCTB paspyliaeMoro MaccuBa.

[lns KOMIVIeKca IPOLIECCOB, Ipearo-
Mararolyx HCIO/Mb30BaHHe SHEPruy pas-
MUYHBIX BUZOB, Llenecoobpa3Ha OIMTHMK-
3alMA pacxola SHEPrud C YUeTOM He
TO/IBKO OBIMX 3HEeprosaTpar, HO U CpaB-
HUTE/TbHOM CTOMMOCTH e/IMHHLIBI SHEePTHH.

Poct sHeprosarpaT B KakoM-ri6o
M3 TeXHOMOTMYECKUX ITPOLIECCOB MO-
KeT OBbITb KOMIIGHCUPOBAH HX 3KOHO-
MHeH B ApYrom Iporiecce.

[TpoBeneHHble McCCIeAOBaHHA Ha
Xynona3ckoM MeCTOPOKACHUN H3BECT-
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HSIKOB T103BO/IM/IM YCTAHOBUTh 3aBUCH-
MOCTb YZeMbHBIX 3aTpaT SHEPrud Ha
o0yprBaHHe MacCHBa TOPHBIX T1OPOA
(e0s) ¥ B3pbIBHOE apobrenue (e;) mac-
CHBa TOPHBIX MOPOA PAs3ANUHON G10u-
HOCTH OT CpedHero pasMepa Kycka
(puc. 1, 2).

VYnenwsHble 3aTpaTbl 3HEPTUM IMPO-
llecca IOATOTOBKU TOPHBIX TIOPOA K
BLHIEMKe OIpeaesisioTC KaK CpeaHuM
pa3MepoM KycKa, TaK U O/I0YHOCTBIO
MaCCHBa FOPHBIX TTIOPO/I.

[ns nocTyxeHys cpeaHero pasMepa
KycKa de, = 0,15 M B npolieccax o6ypu-
BaHMS U B3PbIBAaHUA HEOOXOAMMO 3aTpa-
tuts 0,25 1 0,4 M/Lk/M® anst Menko-
6nounbix nopoxa; 0,45 n 0,9 M/xk/m°
— ana cpeadebrnounbx; 0,9 u 1,6
M/Ix/M® msi KpYIHOBMOUHBIX [1OPOA
COOTBETCTBEHHO.

OueHKa 3HeprosaTpaTr Ha IOrPY3KY
FOPHOM MacChl 3KCKaBaTOPOM IIPOH3-
BOAW/IACh C YUETOM KadyeCTB B3PbIBHO-
ro apoO/eHusi TOPHBIX MOPOA, KOTO-
pO€e OLIeHUBA/IOCh NWHEMHBIM U (poTO-
MYMHEeMHBIM MeTOoAOM B 3ab0e 3KCKaBa-
TOopa.

B pesynbrate rnpoBeneHHBIX HCCie-
[0OBaHUM Ha XYI0/1a3CKOM MeCTOPOXK-
[eHUW H3BEeCTHAKOB YCTAHOB/IEHA 3a-
BUCUMOCTb H3MEHEHMsl SHeprosarpar
[poliecca 3KCKaBallMM OT CpeaHero
pasMepa Kycka (puc. 3).
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Puc. 1. 3aBHCHMOCTb yaenbHbIX 3aTpaT 3HePrHH Ha oGypH-
BaHHe TOPHBIX MOpoOaA OT CpeaHero pa3Mepa KycKa: 1 —
Menkob6/1ouHble; 2 — cpenHebiouHble; 3 — KpYMHOG/104YHbIe TTOPO-
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Puc. 2. 3aBucHMOCTh yae/bHBIX 3aTpar 3HEpPrHH NPH
B3pbIBaHHH FOPHBIX MOPOA OT CpeaHero pa3Mepa KycKa:
1 — mMenrobnouHble; 2 — cpeaHebnoyHbie; 3 — KpyrnHo6ioy-

Hble MopPOoAbl

YnenwbHble 3aTpaThl SHEPTHH TIPO-
llecca  9KCKaBallMM  OlpenessiioTcs
ppakLMOHHBIM COCTABOM TOPHOM Mac-
CBI, TIPUYEM C BO3pacTaHWeM CpeaHero
pasmepa Kycka ¢ 0,07 oo 0,25 m 3a-
TpaThl 3Hepruu BospacrailoT ¢ 1,5 mo

3,3 M/Ix/m3.

4 POKHOTO IMOKPBITUA U AP.
s M [lns OLeHKU BAUSAHUSA
KayeCTBa IOArOTOB/IEHHOM
FOPHOM MacChbl Ha 3Hepro-
3aTparthl IIpU  MeXaHhue-
CKOM apobGeHrurd pya Ha
CTaausiX KPYIHOTro Aapob6-
fleHUsl TPOBOAW/IACh peru-
CTpalMs 3aTpaT 3/1eKTPOSHEPruMM Ha
Apoburke.

YcraHoBMeHa 3aBHCUMOCTb Ye/b-
HBIX 3aTpaT SHEpPryuy KPYrHOro apob-
MeHus OT CpeaHero pa3Mepa Kycka
(puc. 5).
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3. 3aBHCHMOCTB vyaenbHBIX 3aTpaTr 3HepPrHH

npouoecca 3KCKaBallHH OT CpeAaHero pa3mepa KycKa
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4. 3aBucHMOCTbH vae/lbHbIX 3aTpaT 3HeprHuH

TPaHCNOPTHPOBaHHA TOPHOH Macchl OT CpeaHero
pa3Mepa KycKa
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Puc. 5. 3aBHCHMOCTb yae/bHbIX 3aTpaT 3HEPrHH KpyIl-
HOro Apo6aeHHs OT cpeaHero pasmepa Kycka
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C yBenunueHreM cpeaHe-
ro pasmepa Kycka ¢ 0,08
no 0,25 M 3aTpathl 3Hep-
MY BO3PaCTalOT [MPUMEPHO
B 2 pa3a.

B pesyasraTe mnpose-
[IeHHBIX UCCeNOBAaHUM OIl-
peneneHsl YpaBHEHHs CBs-
3U CpeaHero pasMmepa Kyc-
Ka M 3aTpaT SHeprud Io
BCEM TeXHO/IOTHUYECKUM
rnpoLeccaMm A1d  YCAOBUN
Xynonasckoro - MecTOpOXK-
nenus (tabna. 1).

CyMMapHble  yaenbHbie

3aTpaTbl 9SHEPIrrur paccyu-
ThIBa/IMICb KakK:
ec}m,w = eﬁ + e@ + ea + em + ed ) (1)

rae es — yaenbHasi 3Hepro-
eMKocTs Bypenns, M/Tx/m>;
e, — VyaenbHas SHeprus
B3pbiBa, M/Uk/M°; e, —
yaesbHast SHEProeMKOCTb
skckaBaumu, M/Ik/M>; e; —
yaesbHasi —~ 3HEProeMKOCTh
TPaHCIIOPTHPOBAHUA  TOP-
HOM MacChl aBTOMOGU/IBHBIM
TPaHCIIOPTOM, M/Tx/M%; e,
yoenbHas — SHEProem-
KOCTh apobeHus,
M/Tx/M°.

CymmapHble  yaenbHbIe
3aTpaThl 3HEPrUM UMeIOT
dopmy napabonsl (puc. 6).
[Tapabonnueckuii xapakrep
3aBHCHMOCTH  CYMMAapHBIX
YIenbHBIX 3aTpaT SHEepPryuu
OT CpeaHero pasmepa Kyc-
Ka oIpenensercs BAUSHUEM
yoenbHBIX 3aTpaT SHepPryuu
npoiieccoB  OypeHus
B3pbIBA.

[Tonyuyenursie napabonu-
YyecKre KpHBbIe arllpOKCH-
MHUPYIOTCS C/CAYIONINMU 3a-
BUCHMMOCTAMHU (Tabm. 2).



Tabnumua 1

BausaHue cpeaHero pa3Mepa KYCKa Ha yAe/bHble 3Hepro3arparbl

Ipouecc YpaBHeHue Koad. xopp.
Bypenue MenkobnouHble: eg, = 0,01dcp‘1‘37 0,85
CpennebrouHble: eg. = O,OOSde'z‘12 0,92
KpynHo6iounbie: eg, = 0,063dcp'1’40 0,91
BspriBanue Menkob6nounsle: e;, = 0,06dcp'0’94 0,87
CpennebrouHble: e, . = 0,05dcp'1’5 0,91
KpynHobouHbie: e, = 0,16dcp'1‘19 0,97
OKcKaBaLUs e, = 13,14dcp2 +6,5d,+1 0,99
Tpancnoptuposanue |e, = 0,86d., + 13,15; 0,89
[pobnerue e,= 31,4dcp2 + 13d,+1,8 0,99
Tabnuua 2
248 6d2 —82.2d +27.3: angd MeI'IKO61'IOquIX
> cp > cp s~y
Copy =1 240,4d? —74,5d, +25,2; a5 cpenHeb/10UHBIX (2)

176,3d2 —42,6d,, +21,0;

Eoymn, MM 23
22

AN

and prHHO6lIO‘—IHbIX

/

21

N

-~
-

N

e

20

19

4

18

N S/
<

17

005

— Kopomko 06 asmopax
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Puc. 6. 3aBHCHMOCTb CYMMapHbBIX YAe/lbHbIX 3aTpaTr
3HeprHH OT cpeAHero pasMepa Kycka: 1 — menko6/10u-
Hble, 2 — cpeaHebrouHble, 3 — KPYNMHOG/IOUHbIE TTOPObI

Takum o6pas3oMm, Benu-
YyMHa palMOHA/LHOTO Cpes-
HeB3BellleHHOro  pasMepa
KYyCKa ollpese/nseTcs MUHHU-
MYMOM CYMMapHBIX Y/eslb-
HBIX 3aTpaT 3HEepruu U Co-
CTaBaAsieT s Menkob1ou-
ueix mopoa 0,13 M, ans
cpeaHebnounbix 0,16 M,
ansi kpynHob6mounsix 0,17
M, TIPU 3TOM palllOHa/bHas
cTereHb ApOBIeHUs COOT-
BETCTBeHHO paBHa 1,7; 3;
4.4,
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