MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

v ®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BbICIIET0 00pa30BaHUs
«MarHuToropckui rocy1apCTBEHHbIM TeXHUUECKU yHUBepcuTeT uM. [.1. HocoBay»

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

YIIPABJIEHUE KAYECTBOM PY/IOIIOTOKA HA OTKPBITBIX I OPHbBIX
PABOTAX

Hanpasnenue noaroToBku (CrnenuagbHOCTD)
21.05.04 I'opHoe neno

HamnpasnenHnocTs (nmpoduias/criennanu3anms ) IporpaMMbl
OTKpBbITBIE TOPHBIE PAOOTHI

YPOBEHB BBICIIIETO 00Pa30BaHUS - CIICIIUATUTET

®opma oOyueHus
OuHas

Wucrutyt/ pakynprer  MHCTUTYT TOpPHOTrO Jiea ¥ TpaHCIopTa

Kadenpa Pa3paboTku MecTOpOXKACHUH MOTE3HBIX UCKOMTAEMBIX
Kypc 4
Cemectp 8

Maruauroropck

2021 rox



Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumamurter 10
crenanbHOCcTH 21.05.04 I'opHoe neno (mpuka3z MunoOpHayku Poccun ot 12.08.2020 1. Ne 987)

Pabouass mporpamma paccMoTpeHa U ogoOpeHa Ha 3acena adenper Pazpaborku
MECTOPOKJICHUHN MTOJIE3HBIX UCKOTIAEMBIX
09.02.2021, mpotokoin Ne 6
3aB. kadenpoit 1 C.E. I'aBpumies

Pabouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT

15.03.2021 r. mpotokoi Ne 5 m
[Ipencenar H.A. IlerTanes

PaGoyas nporpamMma cocraBiieHa: Q Q/%
noueHt kadeaper PMIIM, kaHa. TexH. Hayk J1.B.
J

JomMoxupoB

Penensenr:
3aB. oboramenuss OO0  "Vpanl'eollpoekt" , KkaHa. TexH. Hayk
B.III. I"'axsamoB




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa i peanuzauuu B 2022 - 2023
ydaeOHOM TOJly Ha 3acefanuu kadeapbl Pa3paboTkyu MeCTOpOXKIACHUH MOJIE3HBIX NCKOMAEMbIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. EprI/IIHeB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM rojly Ha 3acefaHuu Kapeapsl Pa3paboTKu MECTOPOKIEHUH TOJIE3HBIX NCKOMAeMBIX

IIporokomor 20 1. Ne

3aB. kadempoii C.E. EprI/IIHeB

Pabouast mporpamMmma repecMoTpeHa, 00cyxaeHa u o100peHa i peanusamnuu B 2024 - 2025
yueOHOM rojly Ha 3acefaHuu Kageapsl Pa3paboTku MECTOPOXKACHUN TOJIE3HBIX HCKOMAeMbIX

[Ipotokom ot 20 r. Ne

3aB. kadenpoii C.E. F_aBpHmeB

Pabouas nporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHIN TIOJIE3HBIX UCKOITAEMBIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. F_aBpHmeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHIN TIOJIE3HBIX UCKOTAEMBIX

[Iporokomn ot 20 . Ne
3aB. kadeapoii C.E. I'aBpuiiie

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2027 - 2028
y4eOHOM TOJly Ha 3acefanuu kadeapsl Pa3paboTku MeCTOpOXKIACHUHN MOJIE3HBIX UCKOMAEMbIX

[Iporokom ot 20 . Ne

3aB. kadenpoii C.E. ﬂBpI/II_HeB




1 Ilesin ocBOeHM S IMCUMILINHBI (MOIYJIA)

pa3sBUTHE y CTYIEHTOB JIMYHOCTHBIX KauecTB M (popMupoBaHHE U MPOPECCHOHATBHBIX
KoMIIeTeHIni B cooTBeTcTBUM ¢ TpeboBanusmu GI'OC BO no cnenmansaoctu 21.05.04 I'oproe
JIeJI0 B 00J1aCTH U3Y4EHUS BOIIPOCOB M MOHATHH O (PU3MKOTEXHUYECKUX CBOMCTBAX M (PU3NYECKUX
nporeccax B TOPHBIX MOPOJAX, 3aKOHOMEPHOCTAX (OPMHUPOBAHUS M WU3MEHEHUS CBOWCTB H
IPUHIUIAX UX UCIIOJIb30BaHUS IIPU PELLICHUH 3a/1a4 TOPHOTO IPOU3BOCTBA

2 MecTo 1MCIUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlucruniavHa YmnpaBieHHEe KaueCTBOM PYAONOTOKAa Ha OTKPBITBIX TOPHBIX padoTax
BXOJHMT B YacTh Y4eOHOrO IJIaHa (pOpMUPYEeMYIO0 YHYaCTHHKaMH OOpa30BaTENbHBIX OTHOIICHHUMA
00pa3oBaTENLHON IPOTPAMMBI.

Jns  wu3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMUPOBAHHBIC B PE3y/IbTATE U3YUCHHS TUCIUIUTNH/ TIPAKTHK:

O6ocHOBaHME MPOECKTHBIX PEIICHHUHA

HNudopManmoHHbIe TEXHOIOTUH Ha Kapbepax

3Hanus (YMEHHs, BIIAJICHUS), IOMyYCHHbIE NMPH M3yYCHUU TAHHOM IUCIMIUIMHBI OyIyT
HEOOXOIMMBI [T U3YUCHHS TUCIUTUINH/TIPAKTHK:

PanmonanbHOE HCIOTB30BaHNE IPUPOIHBIX PECYPCOB

[TmanupoBaHe OTKPBITHIX TOPHBIX padoT

[IpoexTrpoBaHue KapbepoB

Pa3paboTka pyIHBIX H YTOJBHBIX MECTOPOKICHHI

3 Komnerenum o0y4armerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUS
AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs
B pesynbrare ocBOCHMSI NUCUUIUIMHBI (MOIYIs) «YIpaBlIeHUE KaueCTBOM PYAOIOTOKA
Ha OTKpPBITBIX TOPHBIX paboTax» OOy4aromuiicss JOJDKeH 00JanaTh  CICIYIOIIUMUA
KOMIETEHIUSIMHU:
Kox unaukaropa WNuaukaTop 1OCTHXKEHUS! KOMITETEHIIUI

[IK-3 Cnocoben pa3pabaTeiBaTh W JOBOAWTH 1O HUCIOJHUTEICH HApsAIbl W 3aJaHUS HA
BBITMIOJTHEHHE OTKPBITBHIX TOPHBIX, TOPHO-CTPOUTENBHBIX U OYPOB3PBIBHBIX padOT, OCYIIECTBIATD
KOHTPOJIb KadecTBa padOT U oOecrneunBaTh MPABUIBHOCTH BBIMOJIHEHUS MX HMCIOJHUTEISIMHU,
COCTaBIIATh IpadUKu padOT U MEPCHEKTUBHBIC TUIAHBI, HHCTPYKIIMH, CMETHI, 3asBKH Ha MAIIUHBI
u 0o0OoOpyJoBaHUE, 3alOJIHATh HEOOXOJUMBIE OTYETHBIE JOKYMEHTHI B COOTBETCTBHHU C
YCTaHOBJIEHHBIMU opMamMu

[1K-3.1 CnocobeH 1uIaHMpOBaThb M OPraHU30BBIBATH TOpHBIE pPabOTHl IO
CTPOUTENBCTBY Kapbepa, IOATOTOBKE HOBBIX TOPU30HTOB M BEICHHIO
BCKPBIITHBIX M TOOBIYHBIX Pa0OT

[1K-3.2 OcyiecTBisieT KOHTPOJIb KayecTBa TOPHBIX M B3PBIBHBIX paboT U
o0ecreynBaTh MPABUIBHOCTD BBHIIIOJIHEHUS UX UCTIOJHUTENISIMHU, COCTABIIATh
rpaduku padoT, MepCcreKTUBHBIE IJIAHBI, HHCTPYKIIUH U CMETHI

[1K-3.3 OdopmiisieT 3asBKH Ha MallIMHbI U 000PYAOBaHUE, 3aN0JIHATH HEOOXOMMBbIE
OTYETHBIE JOKYMEHTHI B COOTBETCTBHH C YCTAHOBJICHHBIMU (DOpMaMH.




4. CTpykTypa, 00b€éM H coaep:KkaHue TUCHUILIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 3 3a4eTHBIX enuHuil 108 akaa. 4acoB, B TOM

YUCIIC:

— KOHTaKTHas pabora — 63,8 akaj. 4acoB:
—ayauTopHas — 60 akaJ. 4acos;

— BHeayIuTOpHas — 3,8 akajl. 4acoB;

— caMOCTOsITeNIbHAS paboTa — 8,5 aKaj. 4acos;
— B (hopme npakTrdeckoit moaroToBku — 0 aka. yac;
— MOJrOTOBKA K hK3ameny — 35,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas s
o KOHTaKTHas pa60Ta E 5 dopma TeKyILEero
! B
B 5] U KOHTPOJIS
Paznen/ rema 3 (B axan. yacax) = A . P Kon
S 3 ©f camocTosTenbHOM | ycrieBaeMOCTH U
JUCLUTUTAHBI 5 £ < . | KomnereHIUU
@) g £ paboThI TIPOMEKYTOYHOM
nab. | mpakr. | 3 &
TTex. 28 aTTecTaluyu
3aH. | 3aH. |Q 9
1. 1. BBeneHue B JUCHUILUINHY
CaMmocrosTensHoe
M3y4eHne yueOHon
1.1 emn u 3a1a4u U HAy4HO . MK-3.1,
VYcerHslii onpoc
JHUCIUTIIAHEL, CBSI3b co 2,5 2,5/11 1 0,5 JTUTEePaTypPHL. I1K-3.2,
(cobecemoBanue)
CMEKHBIMH TUCHUTUIMHAMUA IMonroroBka MK-3.3
MIPAKTHYECKOMY
3aHATHIO
1.2 IMpoGnema  kadecTBa
PYIONOTOKa B CO-BPEMEHHBIX
YCIOBUSIX Ppa3BUTHA TOPHOM
MIPOMBIIIIIEHHOCTH.
CoBpeMeHHOE COCTOSIHUE
MHUHEpANbHO-CHIPheBOH  0a3bl.| 8
CyuHocTh npo0IeMbl KauecTBa CaMmocrosTensHoe N
T " noroToka. PakTopbel H3y4yeHue yueOHo Yerniii onpoc
Py Py ’ p yi i (cobecenoBanue),
CHIDKEHUS 3aIlacoB II0JIE3HBIX U HAy4HO HDOBEDKA [K-3.1,
HCKOIIA€MBIX. 3aBUCUMOCTh 2,5 2,511 1 JTUTEPaTyPHI. POBEp I1K-3.2,
BBITTOJIHEHHS
s¢dexTuBHOCTH IloaroroBka k N MK-3.3
MPaKTUYECKON
000raTUTEeNFHOTO MIPAKTHYECKOMY AGOTLL
MPOM3BOJCTBA OT HM3MCHEHHUS 3aHATHIO p
KauecTBa  mepepadaThBacMON
pyZAbL. Konnemnmus
YCTOMYHBOIO pa3BHUTHSA.
OcHOBHbIE TIOIXO/IBI K
peanuzanuu KOHIICTIVH
YCTOMYMBOTO pPa3BUTHSA




1.3 ®axropsl, BIMAIOLIME Ha
CTaOMITM3AIIHATO KavecTBa

CamocrosTensHoe .
PYAOIOTOKA. .| VYcrHsIii onpoc
u3yueHHe y4eOHOH
I'opHO-TeoIoTHYeCcKHe (cobecenoBanue),
¢axropsl.  TexHo-nOruuecKue 1 HayHO IIpOBEpKa TK-3.1,
PbL. 2,5 2,511 | 1 JUTEpATYpHL. bOBEp IK-3.2,
(axTopsI. BBITIOJTHEHUS
TToaroroBka k . [IK-3.3
OpraHu3aioHHO-TEXHUYECKUE MPaKTHICCKON
IIPaKTHYECKOMY
(hakTopsbl. IMokazarenu padoThI
3aHSITHIO
W3-BJICUCHUS] U CTaOWIBHOCTH
Ka4ecTBa Pybl
1.4 Ilpaktuka  ympaBiIeHHS
KaueCTBOM  PYIONOTOKa  Ha
OI'P. OcHOBHBIE TOJIOKECHUSA
YIpaBJICHUS KayecTBOM
PYIOIIOTOKA. MeTtoet
TOBBIICHHUS KOHIICHTPAIIUU
TIOJIE3HBIX KOMIIOHEHTOB B pyze
npu ee J00bIYeE.
Pannomerpuueckas
coptu OBIE)a u cernapanus Honroroska k CemMuHapckKoe TK-3.1,
I/:)[HOII)Z Macchl CI/ICpTeMLI 2.5 2511 1 CCMHHAPCKOMY 3aH;1TI;Ie IIK-3.2,
by - 3aHATHIO [1K-3.3
YCpEeIHEHHsT pPYAHOW Macchl.
PasgennrensHoe nIelicTBrE
B3pbIBA NpU OTOOWKE pPYABI —
B3PBIBOCEIICKIINSI.
CrabHIbpHOCTD KavyecTBa
PYOONIOTOKa W  IOKa3aTesH
nepepadoTKH. YposeHb
KoJIeOaHuit KayecTBa
PYZIOIIOTOKA
Wroro no pazneny 10 10/41 | 3.5
2. 2. Teopernmueckue OCHOBBI
CUCTEMBl YIpaB-JICHUSI KadeCTBOM
pynomnoTtoka Ha OI'P
2.1 CucremaTtu3anusi crioco0oB
CaMmocrosTensHoe .
yIIpaBIEeHUS Ka4eCTBOM .| VYcrHsIi onmpoc
M3ydeHne yueOHon
PYIOTIOTOKA TIpH AO00BIYE PYI (cobecenoBanue),
Ha OI'P 1 Hay*Ho TpoBepka TK-3.1,
) 2,5 2,5/11 ] 1 JUTEPATYPHI. POBep I1K-3.2,
Ioxkazatenw, BBIITOJTHEHHS
IloaroroBka k . [IK-3.3
XapaKTepu3ylollue  KayecTBO MPaKTUYECKON
MIPaKTHYECKOMY
pyzbl. OcHOBHBIE TpeOOBaHHS K padoTHI
o 3aHATHIO
Ka4eCTBY PyIHOM MacChl
2.2 [Tokazarenu
TEXHOJIOTHIECKOU OLICHKH
[IPEAKOHLECHTPALIMHI pyIHOM
MAacchl. KoaddurueHTs!
KOHIICHTPAIIUH MpUpOCTa CamocrosTensHoe .
HeHTpaLHH, pHp .| VYcrHbIii onpoc
kauectBa. [lokazarenp moTepb u3ydeHune yaeOHon
(cobecenoBanue),
I0JIE3HOTO KOMIIOHEHTA. U HAy4HO DOBEDKA [K-3.1,
ITocTpoenwue KPHUBBIX 2,5 2,51 1 JTUTEPaTyPHI. poBep [K-3.2,
BBIITOJTHEHHS
KOHTPACTHOCTH U OIpeJeNICHHE IlonroroBka k N MK-3.3
MPaKTUYECKOU
nperebHO BO3MO>KHBIX MIPaKTHYECKOMY AGOTEL
TEXHOJOTMYECKHUX ITOKa3aTeyei 3aHATHIO p

peAKOHIeHTpauu. MeTonuka
MOJEIIMPOBAHUS
MIPEAKOHLEHTPALIMHI
MacChI

pyaHOMI




2.3 IToxazarenu,
UCIIOJIb3YeMbIe ULt
KOJINYECTBEHHOU OLIEHKHU
WU3MEHYHUBOCTH KavecTBa
pynomnoToka Ha OI'P.
BeposTHOCTHBIE u
KOMITO3UIIMOHHBIE TTOKa3aTeH.
Cpennee apupmernyeckoe
3HAUEHHE, CPEIHE B3BELICHHOE
3HAYCHHE, MaTeMaTHYECKOES
OXHWJIaHKWe, pa3Max KoJjeOaHu
roKaszarenei, JCIIepCus,
CpeIHEeKBaIpaTUIHOE
OTKJIOHEHHE, CPEIHHU MEepHOJ
KOJICOAHUH, CpEeIHAs YacToTa
KonebaHuil, K03 GUIEHT
B3aMMHOM KOPPETISIIIHHL.
Jlorapudmudeckas IuCIepCusi,
ko3 durueHt BapHaIiu
cpenHei BEJINYMHBI,
K03 PUIMEHT H3MEHYHUBOCTH,
GyHKIMH ~ MaTeMaTHYecKOro
OXKHJAHUS, JCTICPCHUH,
KOppeJIUOHHAs (OyHKIHS

2,5

2,5/11

0,5

CaMOCTOSITEIbHOE
u3ydeHue yueOHon
1 Hay4HO
JIUTEPATYPBI.
TToaroroBka k
MIPaKTHYECKOMY
3aHATHIO

YcrHBI ompoc
(cobecenoBanue),
HpOBEpKa
BBITIOJTHEHUS
NPaKTUYECKOU
padoThI

MK-3.1,
IK-3.2,
IK-3.3

24 Tpancdopmarus
U3MEHYUBOCTH KauyecTBa PYyIbl
U ¢ BEPOSTHOCTHBIE MOJEIH.
TexHoornueckue u
OpTaHM3alMOHHBIE  (aKTOPEI,
BIUSIONIME HA  IOKa3aTelu
M3MEHYMBOCTH PYIHON MacChl.
Kpurepuu 000011eHHO
OIICHKH TEXHOJOTHIECKOMI
3} PEKTUBHOCTH CMECUTEIHHBIX
¥ YCPETHUTEIBHBIX MPOLECCOB.
BeposrHocTHBIE MOJIENH
TpaHchopMau  TIOKa3aTelsei
U3MEHYUBOCTH Ka4yecTBa
PYZIOIIOTOKA

2,5

2,5/11

0,5

ITogroroska k
CEMHHAPCKOMY
3aHATHIO

CeMuHapckoe
3aHATHE

TK-3.1,
TK-3.2,
TK-3.3

HWroro no pazneny

10

10/41

3. 3. Opranu3alunoHHO-TEXHHYECKHE
U 3KO-HOMHYECKHE MEPOIIPUSATHSI 110
cTabun3anuu

YOPAaBIEHUIO U
Ka4eCTBOM PYAOIOTOKA

3.1 CocraBHble
CHUCTEMBI

3JIEMEHTBI
YIIpaBJICHUs
KaueCTBOM PYZIOIIOTOKA.
Cu-creMa  MH(OPMAIMOHHBIX
IIOTOKOB O KauecTBE PYHBIL.
O6u1as CTPYKTypa
MHOPMaLIOHHOYIIPABISIOLIEH
CHCTEMBl  KauecTBa  PYABL
CucreMa  KaJleHAApHOTO U
TEKYILEro IJIAHUPOBAHUSL.
Cucrtema OIepaTUBHOMN
HHGOPMAIMA U YIPABICHHUS.
Bynkepuzanust 10OBITOH pynsl
U HOpMHEpOBaHHE PYAONOTOKOB

2,5

2,5

0,5

CaMoCTOATEIEHOE
u3yyeHue y4eOHOH
U Hay4yHO
JIUTEPATYPHI.
TToaroroBka k
MPAKTHYECKOMY
3aHATHIO

YcrHBIi onpoc
(cobecenoBanue),
IpoBepKa
BBITTOJTHEHHS
MPaKTUYECKOU
paboThI

TK-3.1,
TK-3.2,
TK-3.3




32 Oomas
PYAHUYHOU
ynpaBJieHUs
PYZLOIIOTOKA.
IUIAHUPOBAHUE
PYLOIOTOKA  IIpU
TOpPHBIX  pabor.
IUIAaHUPOBAHHE
KadyecTBa
PYZLOIIOTOKA.
OIIEepaTUBHOTO
KaueCTBOM

CTPYKTYpa
CHCTEMBI
Ka4eCTBOM
Jonrocpouynoe
Ka4yecTBa
pa3BUTHU
Texymee
CpeHero
JOOBITON
Metoauku
yIIpaBIeHHS
pyIomoToKa B
npoiiecce JO0BIYN:
OTepaTUBHOE yIIpaBJIcHUE
KaueCTBOM JIOOBIYH pEIICHUEM
CHUCTEMBI JTIUHEHHBIX
ypaBHEHHUH, rpaduieckoe
pelIeHne 3a1a4 peryIupoBaHus
Jo6bun 1o 3abosM. Ilopsimox
OTpabOTKH MECTOPOXKACHHS C
yueroM  (opMHpOBaHUS U
CTa0WIN3aNN KavyecTBa
PYZOIIOTOKA

2,5

2,5/11

0,5

CaMOCTOSITEIbHOE
u3ydeHue yueOHon
1 HaY4HO
JIUTEPATYPBI.
TToaroroBka k
MIPaKTHYECKOMY
3AHSTHIO

VYeTHbIi ompoc
(cobecenoBanue),
poBepKa
BBITIOJTHEHUS
MIPAKTHYECKOI
paboThI

MK-3.1,
IK-3.2,
IK-3.3

3.3 KoHmemuuss TEXHOIOTHU
MPEAKOHIICHTPALH pyaHOH
MacChl mpu no0ObBIUE.
Ilpeanocenku K cO3MaHMIO
TEXHOJIOTUH I00BIYH c
MPEAKOHIICHTpalen pya.
OCHOBHEBIE  IIOJIOXKEHHS IO
CO3JIaHUIO PYAHUYHBIX
TEXHOJIOTHIH
MpeIKOHIEHTpaUil pyIHOM
MAacchl. Knaccudpukarnms
PYOHUYHBIX TEXHOJIOTHYECKUX
CXeM MPEIKOHIICHTPALIUH.
OcHoBHOE obopynoBaHue,
HCIIOJIb3YEMOE TIPH pealiu3aliiu
mpoiiecca NPeAKOHIECHTPAIUU
pyn

2,5

2,521

0,5

CaMoCTOATEIBEHOE
M3y4eHne yueOHon
U HAy49HO
TUTEePaTypPHI.
ITogroroska k
TIPaKTHIECKOMY
3aHSATHIO

VYcTHBIH ompoc
(cobecenoBanue),
IIpoBepKa
BBIITOJTHEHHS
MIPAKTHUECKOI
paboThI

TK-3.1,
IK-3.2,
[K-3.3

34 OKOHOMHUECKAst
3((EKTUBHOCTE MEPOTIPHSITHI
M0 YIOPaBICHHIO KAa4eCTBOM
noObIBaeMbIX  pya.  Pacuer
MoKa3aTesiel  U3-BJICUEHUS C
y4eToM CTaTUCTHYECKOTO
aHanM3a ~ KavyecTBa  PYIbI,
nogaBaeMoll Ha OOOTaIeHue.
Pacuer 3KOHOMUYECKOIO
3¢pdekTa  OT  TOBBIIICHHUS
CTaOMIIBHOCTH KayecTBa
nobObBaemModt  pynel.  Yucio
BBIEMOYHBIX ~CIHHUII W HUX
MPOU3BOUTENLHOCT. Y POBEHb
KOHIICHTPAIIUU TOPHBIX paboT

2,5

2,5/11

0,5

ITogroroBka k
CEMUHApPCKOMY
3aHATHIO

CeMuHapckoe
3aHATHE

TK-3.1,
TK-3.2,
IK-3.3

3.5 IIpomexyrounas
aTTecTanus

ITogroroBka k
JK3aMEeHy

DK3aMeH

TK-3.1,
TK-3.2,
TK-3.3

Wroro no pazneny

10

10/411

Hroro 3a CEMECTpP

30

30/121

8,5

OK3aMCH

Hroro no JUCHUIIIINHE

30

30/121

8,5

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jing  peanu3zanuu  NPeAyCMOTPEHHBIX BHUJOB Y4eOHOHl paboThl B KayecTBe
00pa3oBaTeNbHbIX TEXHOJOTMH B MpENnoJaBaHUU AUCHUIUIMHBI «YTIpaBlI€HHE KayeCTBOM
PYIOIOTOKA HAa OTKPBITHIX TOPHBIX PAa0OTax» HCIOJB3YIOTCA TPAAUIMOHHAS M MOJYIBHO -
KOMIIETEHTHOCTHAsl TEXHOJIOTUU.

[lepenaya HEOOXOMUMBIX TEOPETUYCCKUX 3HAHUH U (OPMUPOBAHHME OCHOBHBIX
MPEeJICTaBICHUI 0 Kypcy «YTpaBieHHe KayeCTBOM PYAONOTOKA HA OTKPBITHIX TOPHBIX paboTax»
MPOUCXOUT C UCIIOJIL30BAHUEM MYJIBTUMETUHHOTO 000pyI0BaHUSI.

Jlexkuuu NOpOXOASAT B TpaluUMOHHON ¢opme, B Qopme nexkuui-uHbopMaus,
TEKIUH-KOHPEPEHIINH, JCKIUNH-KOHCYIbTAlMd © TPOOJNEeMHBIX JeKiuid. TeopeTnueckuit
MaTepuan HU3JI0KEHHBIH M OOBSICHEHHBIN CTyJeHTaM Ha JEKIUAX-UH(OPMaIUAX, MOJJICKUT
CaMOCTOSITEIBHOMY  OCMBICJIEHHIO W 3anoMHHaHui0. COBOKYIHOCTb  JIOKJIAJOB IO
MpeBapUTENIbHO TMOATOTOBIEHHOW MpoOJeMaThKe CHENaHHbIX Ha JIEKIUU-KOH(epeHIun
obOecrieunBaeT BCE-CTOPOHHEE OCBEIICHHE MPOOJIEMbI 3a CYET JAOMOJHEHUS W YTOYHCHHS
npenojaBaTesieM, a TakKe IMOJBEICHHEM HUTOTOB B KOHIIE JIEKIHH C (DOopMynHpoBaHUEM
OCHOBHBIX BBIBOJIOB. TeopeTnueckuii MaTepuall Ha POOJIEMHBIX JICKIIHUSX SBIISICTCS PE3YJIHTaTOM
YCBOGHHUS TMOJYyYEeHHOW HHQPOpPMAIMK IOCPEACTBOM IOCTAHOBKH MPOOJIEMHOTO BOIpoca U
MOMCKa MyTed ero peuieHus. Ha jexkumsx — KOHCYJIbTalUSIX HM3JI0KEHHE HOBOTO Marepuasia
CONPOBOXKAAETCS IOCTAHOBKOW BOIIPOCOB U AUCKYCCUEHN B TIOMCKAX OTBETOB Ha 3TU BOIPOCHI.

[Ipy mnpoBeacHMHM MPAKTUYCCKUX 3aHATHA HCIOJNB3yeTcss paboTa B KOMaHJE,
KOHTEKCTHOE 00ydeHue, oOydyeHHe Ha OCHOBE OIbITa, «MO3TOBOM HMITYpM» U TPaTUIIMOHHBIHN
ceMHUHap.

CamocTosTenbHas paboTa CTUMYJIHUPYET CTYACHTOB B MIPOLIECCE MOATOTOBKU JIOMAIIHUX
3a/IaHUH 1 TOKJIAJIOB JJIsl TPAKTUUECKUX 3aHSATHUM, TPU MTOATOTOBKE K UTOTOBOW aTTECTAIlMU

6 YueOHO-MeTOAMYECKOE 00ecTIeYeHHe CAMOCTOATEIbHOM PadoThI 00y4alomuxcst
[IpencraBieHo B IpUIOKEHUN 1.

7 OueHovHbIe CPeCTBA IJIS IPOBEeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOE H HH(POPMALIMOHHOE O0ecTedeHue JUCIUIIIHHBI (MOLYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Kasukaes, [I.M. Ontumusanus cxeM pyAONOTOKOB MpH KOMOMHHPOBAHHOM
pa3paboTKe PYIHBIX MECTOPOXKACHHHN [DIEKTpOHHBIN pecypc]: yueOHoe mocobue / .M.
Ka-3ukaeB, A.A. JleBatenb. M.: l'opnas xnura, 2011. — 16 c. — Pexum pgocryna:
https://e.lanbook.com/book/49682 — 3ar. ¢ sxpana.

2. ®omuH, C.M. IlnanupoBaHue OTKPBITBIX TOPHBIX paboT [DIEKTPOHHBIA pecypc]:
yuebHoe nocodue / C.1. ®omuH, [{.H. JIurouxwuii, K.P. Aprumbaes. — Cankr-IlerepOypr: Jlans,
2018. - 60 c. — Pexxum nocryna : https://e.lanbook.com/book/111897. - 3arux. ¢ skpana.

3. Tpy6eukoii, K. H. OcHoBBI TopHOTO A€na [DneKTpoHHbIH pecypc] : yuebnuk / K. H.
Tpyb6eukoii, FO. II. I'amuenko. — MockBa: Akagemuueckuit [Ipoekr, 2020. — 231 c. — ISBN
978-5-8291-3017-6. // Jlanp : snexkTpoHHO-OMOIMOTEUHas cucteMa. — Pexxum gocryma: URL:
https://e.lanbook.com/book/132543 — 3ari. ¢ skpaHa.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Homoxwupos, JI. B. TexHomnorus pa3paOOTKu YTOJbHBIX MECTOPOXKICHUI
[DnexTpoHHBIN pecype] : yuebHoe mocobue / . B. Jlomoxupos, U. A. Ileiranes ; MI'TY. -
Marnautoropck : MI'TY, 2018. - 1 anektpown. ont. auck (CD-ROM). - 3ar:. ¢ Tutyit.



JKpaHa. Pexxum JOCTyIa: URL:
https://magtu. mformsystema ru/uploader/fileUpload?name=3445.pdf&show=dcatalogues/1/1514
254/3445 pdf&view=tru - ISBN 978-5-9967-1127-7. - CBenenus noctynssl Takxe Ha CD-ROM.

2. T'oponunuenko, B.U., Jimutpuer A.Il.. OcCHOBBI TOpHOTO JieNa [ DIEKTPOHHBIN pecypc]:
Y4eOHUK A By30B. — 2-¢ u3l. crep. M.: UznarensctBo «l'opHas kaura» , 2016. — 443 c. —
Pexxum nocrymna: https://e.lanbook.com/reader/book/101753/#1. - 3armn. ¢ skpaHa.

3. KonecHukoB, B.®. TexHonoruss M KOMIUIEKCHas MeEXaHMU3alMsl OTKPBITBIX TOPHBIX
pabotr [DaeKkTpoHHBIA pecypc]: ydeOHoe mocobwe sl CTyAeHTOB crenuainbHocTu 21.05.04
«"opuoe neno» / B.®. Konecaukos; B.JI. MaptesinoB; Ky3I'TY. - Kemeposo 2017. - 189 ¢. —
Pexxum nocrymna: https://e.lanbook.com/reader/book/105426/#1. - 3armn. ¢ skpaHa.

4. BoponkoB, B.®. Ilpomecchl OTKPBITBIX TOPHBIX pabOT [DIEKTPOHHBIA pecypc] :
yaeOHoe mocoodue / B.®. BoponkoB. — Jnektpon. man. — Kemepoo : Ky3['TY umenu T.D.
['opbaueBa, 2017. — 167 c. — Pexum moctyna: https://e.lanbook.com/book/105386. - 3ari. ¢
JKpaHa.

B) MeToauyeckue ykazanus:

1 JTomoxwupos, /[. B. IIpoektrpoBanne M IUIAHUPOBAHUE OTKPBITHIX TOPHBIX pabOT C
NPUMEHEHHEM COBPEMEHHBIX MPOTPAMMHBIX CPEIACTB [DJIEKTpOHHBIA pecypc]| : yueOHOe
no-cobue / JI. B. Jomoxupos, U. A. IleitanieB ; MI'TY. - Marautoropck : MI'TY, 2018. - 1
anekTpoH. ont. guck (CD-ROM). - 3arn. ¢ turyn. skpaHa. — Pexum poctyma: URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3474.pdf&show=dcatalogues/1/1514
291/3474.pdf&view=true - ISBN 978-5-9967-1246-5. - CenmeHus JOCTYIIHBI TaKXe Ha
CD-ROM.

2. lomoxupos J[.B. MeToamueckue yka3aHus 1O BBITIOTHEHUIO pacueTHO-TpapUIeCcKuX
pabot o kypcy «IlnanupoBanue OTKPBITHIX TOPHBIX PAOOT» 7S CTYICHTOB BceX POpM 00yUeHUS
cnenuanbHocTH 130403 «OTKpBITHIE TOpHBIE paboThD. Maruutoropek: MI'TY, 2014. 36 c.

3. Jomoxwupos JI.B. Meroanueckue yKka3aHus MO BBHIIOTHEHUIO MPAKTHYECKUX paboT Mo
Kypcy «llnaHupoBaHue OTKpBITBIX TOPHBIX PadOT» [uIsl CTyAeHTOB crnenuaibHocTH 130403
«OTKpbITBIE TOpHBIE paboTh». Marautoropck: MI'TY, 2014. 36 c.

4. Homoxwupos JI.B., Kapaynos H.I'. IlnanupoBanme OI'P. Marunutoropck: MI'TY,

2010r.
r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pEcypChI:
IIporpammHoe obecneuenmne
HanmenoBanwue 10 Ne noroBopa Cpoxk neicTBuUS TUIICH3UU

MS Windows 7
Professional (nis J-1227-18 0T 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mst H-757-17 01 27.06.2017 27.07.2018
KJIACCOB)
MS Ofﬁce 2007 Ne 135 01 17.09.2007 O6eccpouHo
Professional
77Zip cB000THO pacnpoctpansemoe 110 0OECCPOUHO
FAR Manager cB00OOAHO pacrpocTpansemoe 110 OECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HasBanue xypca | Ccpuika




OnekTpoHHas 6a3a nepuoandeckux m3gaanuii East View
Information Services, OO0 «MMBUC»

Hammonansaast nH(POPMaIMOHHO-aHATU TUIECKAsT URL:
cucrtema — Poccuiickuii UHAEKC HAy4YHOTO IUTUPOBAHUS )
(PUHIT)

[TouckoBass cucrema Axkanemuss Google (Google
Scholar)

HNudopmanmonnas cuctema - EquHOoe OKHO JTocTyma K URL: http://window.edu.ru/
nHGOPMAIIMOHHBIM pecypcam

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

URL: https://scholar.google.ru/

denepanbHOC roCyJIapCTBEHHOE OFOJKETHOE
yupexaenue «DenepanbHbiii nHCTHTYT Ipombiinieanoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTepuaJbHO-TeXHHUYECKOe o0ecneueHne TUCIUIITINHBI (MOLYJIs1)

MarepuanbHO-TEXHUYECKOE 00ECIICYCHUE TUCITUTIIINHBI BKITFOYACT:

1. VYueOHble ayauTOpWM JJIS  TPOBEACHUS  3aHATUHA  JISKIIMOHHOTO  THIIA
(MynbTuMeuitHBIC CpEACTBA XpaHEHUS, TIEpeIadd U IPEICTaBICHUS NHPOPMAITUH ).

2. Y4eOHBbIC ayaUTOpUU IS TPOBEICHUS MPAKTHUUECKUX 3aHATHH, TPYNIOBBIX H
WHAVBUAYAIbHBIX KOHCYJBTAllMH, TEKYINIEro KOHTPOIS ¥ MPOMEKYTOYHOW aTTecTallud
(MynbTuMenuitHble CpeaCcTBa XpaHEHUs, TIepeaun U npeacTaBieHus nHpopmanuu. Komriekc
TECTOBBIX 33aJIJaHUH JUIS IPOBEACHUS TIPOMEKYTOUHBIX U PyOEKHBIX KOHTPOJICH).

3. Ilomemenus ans caMocTosATENbHONH paboTel oOywarommxcs (IlepconanbHbie
KoMmmbroTepsl ¢ maketoM MS Office, Beixogom B MHTEpHET W C JOCTYIIOM B JJIEKTPOHHYIO
nH(OPMaLIMOHHO-00Pa30BATENbHYIO CPEly YHUBEPCUTETA).

4. TlomemeHust il XpaHEHHs W MPOQHIAKTUYECKOTO OOCTY)KMBaHUS Y4eOHOTO
obopynoBanus (Illkader nns xpaHeHus y4eOHO-METOAUYECKOW JTOKyMEHTalUH, Yy4eOHOTO
000DVIOBaHUS U VU€OHO-HATJISIHBIX IOCOOMIA).



MpunoxeHune 1
YuyebHo-meTogMuueckoe obecneyeHme camocToAaTeIbHOM PaboTbl obyyarowmxca

Hepeuenb mem 011 n0O20MO6KU K CEMUHRHADCKUM 3AHAMUAM:

1. Cucrembl ycpeHeHHsI PyAHOH Macchl.

2. CTa0MJbHOCTh KavyecTBa Pyl M MOKAa3aTeJn NepepadoTKU. YPOBeHb KoJeOaHMi
Ka4vecTBa py/l.

3. PazeqnTesibHOe eiiCTBUE B3PbIBA IIPH 0TOOMKE Py/bl — B3PbIBOCETCKIMSI.
4. OcHOBHbIE NIPUHUMIBI YIIPABJIEHUS] KAYeCTBOM pY/.

5. Kputepuu Bb160pa NPpUHUMIIA YIIPABJIEHUSA KA4eCTBOM PY/I.

6. KonTpacTHOCTH Py 1O CO/IEP:KAHMIO 10JIE3HOT0 KOMIIOHEHTA.

7. Kpurepun HepaBHOMEPHOCTH pacnpeaeieHHs M0JIe3HOr0 KOMIIOHEHTA.

8. Meroauka MoeTMpPOBaHUS NMPEIKOHIEHTPAIUN PYAHON Macchl.

9. Iloka3areqn, HCHOJIb3yeMble sl KOJMYECTBEHHOH OIEHKH W3MEHYHBOCTH
Ka4ecTBa pya.

3adanun u ucxoonvie Oannvle 014 GbINOIHEHUA NPAKMUYECKUX PADOmM O OUCUUNIUHE
«Ynpaenenue kauecmeom pyoonomoxka Ha OmKpbuImMpIX 20PHBIX PAOOMAX):

IIpakTHyeckas padora Nel
«TepmunoJIOrHs THCHUIIMHBD)

TunoBoe 3ajaHMe Ha MOHMMaHWE TEepMMHOB HMKe npuBOAATCA oOnpeaeneHus
Ba)KHEMLWNX TEPMUHOB NO AaHHOW AucumnavHe. BbibepuTe npaBuibHOE onpeaeneHuve Ana
KaK[,0ro TepMmnHa U3 CNUCKa:

1. Ksannmetpusa.

2. KayecTBo nNpoayKumu.

3. MapameTpamu NpoayKLMN.

4. MNoKasaTeNb KayecTBa NPOAYKLUUM
5. FTopHaa kBanumeTpuA.

6. MpoAyKuuns ropHoOro NPon3BoACTBa.



7. Cblpan pyaa.

8. ToBapHasna pyaa.

9. KoHueHTpaT.

10. KauecTBo npoayKuum ropHoro (ropHogo6bbiBatoLwero) npomM3BoacTea.
11. KayecTBo ropHbix pabor

12. Ctabunmsaumns Kayectsa nosie3HOro MCKONaemoro

13. YcpeaHeHUTeNbHbIM NPUHLUMN YNPaBAEHUS Ka4eCTBOM Py,

14. PazgenutensHbli UAW CENAPALMOHHBIMNPUHLMN YNPABAEHMA KAYECTBOM PyA,

a. AO6bITO€ nonesHoe MCKonaemoe npegHasHad4yeHHoe ANnA npoun3soactBa METANNOB,
MWHEpPaNbHbIX y,a,o6peHvu7|, TENN0BOM U 3J'IeKTpW-IeCKOl‘;1 9HEPIrUKn, CTPOUTENbHBIX MaTePUANOB U
p,eTaneVl, CpeAacTB aNEKTPOHUKNU, UHCTPYMEHTA, KOBEJIUMPHbLIX U APYTHnX VI3,CI,€J'IMM.

b. pyaHasa macca, Ka4ecTBo KOTOPOM 6bl10 yayylWweHo NyTemM COPTUPOBKMU, MPOXOYEHUA U
YyacTMYHOM cTabunmsaumu.

C. PYAHOE Cbipbe, B KOTOPOM NyTEM BbINOJHEHMA CMELMaNbHbIX NPOLECCOB 0boralleHus,
3HAUYUTENIbHO YBE/IMYEHbl YPOBEHb M CTAOW/IbBHOCTb COAEP)KAHWUA MONE3HbIX KOMMOHEHTOB,
yNyyLeH rpaHy1I0MeTPUYECKUI COCTaB.

d. KonuyecTBeHHas XapaKTepUCTMKa OAHOTO WM HECKO/NIbKUX CBOMCTB NPOAYKUMW,
COCTaB/IAIOLWLMX €€ KAYecTBO, pacCMaTpMBaemMas NPUMEHMUTENIbHO K OonpeaeneHHbIM YC/0BUAM
€€ Co34aHusA, IKCNAyaTaumm uam notpebieHus.

e. npeactaBaseT cobol COBOKYMHOCTb CBOWCTB MNPOAYKUMKW, OOYCNOBAMBAOLINX €€
NPUrogHOCTb YA0BAETBOPATL OnpeaeneHHble NOTPebHOCTM B COOTBETCTBUM C €€ Ha3HAYEHUEM.

f. HayKOM 06 M3MepeHnax U MeTodax UX OCyLLLECTBEHUA.
g. KONIMYeCTBEHHbIE NPU3HAKM, XapaKTepU3ytoLMe OCHOBHbIE e€ CBOMCTBA U COCTOAHMA.

h. 061acTb HayYHO-TEXHMYECKUX 3HAHUM O MEeTOoAaxX KOJIMYEeCTBEHHOM OLEHKM KayecTBa
NPOAYKLUMN TOPHOrO MPOM3BOACTBA, €ro CbipbeBOM 6a3bl, a TaKXKe TEeXHONOoruMh [o06blun u
nepBuYHOM NepepaboTKM NONE3HbBIX MCKOMAEMbIX.

i. pyAHas macca, He NoABepraBLIEeics KaKOMY-1M60 yNyULLIEeHUIO KayecTBa.

j. COBOKYMHOCTb CBOMCTB A06bITOrO MMUHEpPanbHOro MPOAYKTa, 06YC/0BANBAOLMX
NPUrogHOCTb MCNONb30BAHMA €0 B BUAE CbipbfA, a TaKKe ANA IKCNAyaTaumMm Uam notpebneHus.

k. MHOroctaaguiHbIn npouecc GopMMPOBAHNA OAHOPOAHOrO COCTaBa MCKOMAEMOro npu
ero gobblue 1 nepBuYHOM NnepepaboTke.

l. npouecc cmewnBaHuUA ob6bemos Pa3HOKa4YeCTBEHHOI0O MHWHEPANbHOTo CblpbA B
onpegeneHHbIX nponopunAax ¢ uesablo BbipaBHNBAHNA UX COCTaBa.



m. BblAeNeHne B OTBajbl (MAW XBOCTbI) YacTU MyCTOM WMAM CNaboOMWHEpPaNN30BaHHOM
nopo/apl U NOBbIWEHME, U CTabUAN3aLMA KayecTBa ropHOM Macchbl.

N. KOMMJIEKCHOE MNOHATUE, BKAOYalowee B ceba TEeXHUYECKUA, TEXHONOTMYECKUN U
OPraHM3aLUMOHHbIA YPOBEHb TOPHbIX PaboT, onpeaenAembli CTEMEeHbD WX COOTBETCTBUSA
reoNorMYeckMM M FOPHOTEXHMYECKMM YC/IOBUAM Pa3pabOoTKM KOHKPETHOro MEeCTOPOMKAEHUN
NONE3HOro MCKOMAEMOro MK ero y4acTKOB.

Kniou:1-f, 2-e, 3-g, 4-d, 5-h, 6-a, 7-i, 8-b, 9-c, 10-j, 11-n, 12-k, 13-, 14-m.

MpakTnueckana pabora Ne2
«PacyeT noKasaTteneit TEXHONOrMYECKO OL,eHKU NPeAKOHLEeHTPauum pyaAHOU Macchbl U
onpeaeneHue cnocoba ynpasneHusa KauectBom pyabi»

OpHMM M3 OCHOBHbIX MOKa3aTenen, BAUAKOWMX Ha TEXHUKO-IKOHOMUYECKME MOKa3aTenm
Nnosly4eHMA TOBAPHOM MPOAYKUMM M3 MUHEPANbHOTO CblpbfA, ABNAETCA 3HAYeHMe cpeaHero
COAEP!KAHUA NPOMbIWNEHHO Noae3Horo KomnoHeHTa (MK) Nno mectopoxkaeHuto B Lenom. Yem
OHO BbllWwe, TeM peHTabenbHee paboTaeT ropHopyAHOe NMPOU3BOACTBO. B HacToAwee Bpems,
BCNeACTBME  WHTEHCMBHOM OTPAOOTKM MECTOPOXKAEHWIM HEKOTOPbIX BWAOB MNONE3HbIX
MCKOMaemblX B Npeablaywme rogbl, N0 3TMM MECTOPOXKAEHUAM Habnogaetca TeHAeHuMA
CHUXeHMA cpegHero cogepxaHua MK. Takaa cuTyauua npuBoguT K pocTy cebectommoctu
KOHEYHOrO MPOAYKTa NpeanpuATMA U3-33 TOrO, 4YTO B PYAONOTOKE, MOCTynaloWem Ha
nepepaboTKy, YyBeNMUMBAETCA L[0NA MYCTOM NOpOAbl, YAaneHWe KOTOpoi B npouecce
oborawieHMa He MmeHee, Yem B fABa pa3a AOpPOXKe npoueccoB Aobblun. Kpome Toro, npu
oborauweHnn 6eagHoi no coaep>kaHuto MK pyapl yBennMunMBaeTcss 06BbEM TOHKOU3MESIbYEHHbIX
NbINALMX XBOCTOB, YTO, B CBOO OYepeb, CKa3blBAETCA HA IKO0OMMYEeCKon 06CTaHOBKE permoHa.
Mo3TOMy BO3HMKAET aKTyas/ibHaA 3aJaya MOMCKA MPOLLECCOB, C MOMOLLBIO KOTOPbIX MOXHO
KaKMmM-nbo cnocobom noBbICUTb cpeaHee cogeprkaHue MK B pyAonoToKe, NOCTynatowem Ha
nepepaboTky. Ana TOoro, 4ytobbl AOCTUYL KeNaemoro pesynbtaTa, HeOH6XOAMMO MU3y4UTb B
onpeaeneHHOM obbeme ropHOM Macchbl (B LLeNOM MO MeCcTopoXAeHuto, B oTpabaTbiBaeMom
yyacTke, 610Ke Unn B HEKOTOPOM NpeacTaBuTeNbHOM Npobe) pacnpeaeneHme cogepkaHuma MK
no 3agaHHbIM 06beMam ropHOM Maccbl (Yy4acTKU UAM 6IOKM MECTOPONKAEHUA, UNU KYCKOBOM
MaTepuan npeacTaBuUTeNbHOM MNpobbl 334aHHOM  KPYMHOCTM). ITO AacT BO3MOXKHOCTb
onpeaenvTb HeEpPaBHOMEPHOCTb pacnpefeneHusa copepkanma MK no Bcemy 3apaHee
onpeaeneHHoMy o6bemy ropHOM Maccbl M YCTaHOBUTb B HEM KOMYECTBO 3a4aHHbIX 06beMOB €
He3HauynTeNbHbIM («XBOCTOBbIM») coaeprkaHuem K. MonyyeHHoe 3HaHMe NOo3BOUT BblbpaThb
npuHUMn  GOPMMPOBAHUA KayecTBa PYAHOM Maccbl, MocTynatouwlerr Ha oboraweHve —
yCpeaHUTENbHbIA WAW pa3fennTesibHbIM NpuHUMN. B KayecTBe o6beKTa uccienoBaHuA
BblbupaeTca npoba pyabl, cocToAwas M3 0b6bEMOB TFOPHOM MacCbl 3aJaHHOW KPYMHOCTW,
copgepKawmx MK



MpaKTtnueckasn pabora Ne3
«PerynupoBaHue 06bemoB f,06biuM No 3a60AM MeToa, AMHEHbIX ypaBHEeHUI U rpadpudeckum
MeTo40M»

MeToamMKa pelleHnsa 33a43a4n  ynpaB/ieHUs KayecTBOM MyTem nepepacnpeseneHuns
06bemoB [06bl4M A1 HEKOTOPOro KonuyectBa 3aboeB (06BEMOB) N U periaMmeHTUPYEMbIX
nokasaTesiei KayecTBa m, OCHOBAHA Ha COCTaBAEHUN CUCTEMbI IMHEMHbIX YPABHEHUN.

3apgava 1. M3BecTHO, YTO Ha yyacTKe pyaHWKa B paboTte HaxogAatca 3 3a6ona. [pu aTom,
cpegHee coaepaHue [MK-oB no 3abosam coctasnset MK11=43%, MK12=14%, MK13=48%;
MK21=33%, MK22=19%, MK23=24%; NK31=38%, [K32=46%, [K33=43%. CyTo4Han
Npoun3BOAMTENBHOCTb PyAHMKa coctanseT Q= 2500 1. Onpeaenntb 06beMbl 406bIYM pyabl NO
3a60aM TakMm obpasom, 4Tobbl cpeagHee coaepkaHue MK coctasnano a MK1=36%; a NMK2=20%;
o NMK3=41%.

3apgauva 2. M3BecTHO, YTO Ha yyacTKe pyAHWKa B paboTte Haxoaatca 3 3a6oa. Mpu aTom,
cpepHee copgepkaHune MK-oB no 3aboam coctasnaet MK11=2,43%, MK12=0,14%, NK13=48%;
MK21=2,03%, [K22=0,19%, [MK23=39%; [K31=1,38%, [1K32=0,26%, [MK33=43%. CyTo4Han
Nnpou3BOAMTENBHOCTb PyAHMKa coctaBnseT Q= 2500 1. Onpeaenntb 06beMbl A06bIYM pyabl MO
3aboam Takum obpasom, uTobbl CcpegHee copepxaHue MK coctasnano a MK1=2,1%; a
MK2=0,21%; a MK3=41%.

3apaua 3. M3BecTHO, YTO Ha y4yacTKe pyAHWKa B paboTe HaxogAatca 3 3a6osA. Mpu atom,
cpepgHee copeprkaHue [MK-oB no 3abosam coctasnsetr MK11=0,3%, MK12=18%, MK13=1,8%;
MK21=0,56%, MK22=19%, T[K23=1,4%; [1K31=0,44%, [K32=16%, [MK33=1,5%. CytouHan
Nnpoun3BOAMTENBHOCTb PyAHMKa coctaBnseT Q= 2500 1. Onpeaenntb 06beMbl A06bIYM pyabl NO
3aboAM TakMm obpasom, 4To6bl cpepHee cogepikaHue MK coctasnano a MK1=0,46%; «
MK2=17%; a MNK3=1,6%.

3apaua 4. 3BeCTHO, YTO Ha y4acTKe pyaHMKa B paboTe HaxoasTcs 3 3aboAa. Ha yyactke
pygHuKa B paboTte HaxoasaTcs 3 3aboa. Mpu aTom, cpegHee cogepaHue [MK-oB no 3aboam
coctasnset MK11=3%, MK12=24%, MK13=0,8%; MK21=8%, MNMK22=20%, MNK23=0,4%; MK31=5%,
MK32=16%, [K33=0,3%. Cyto4yHasa npou3BOAUTENIbHOCTb pyAHWKa coctasBnset Q= 1000 T.
Onpegenntb 06bembl fob6bluM pyabl No 3ab6oam Takum obpasom, 4ToObI cpeaHee cogepKaHme
MK coctasnano a MK1=4,8%; a NMK2=21,1%; a MNMK3=0,45%.

3apaua 5. 3BecTHO, YTO Ha y4acTKe pyaHMKa B paboTte HaxoasTcs 3 3aboAa. Ha yyacTke
pygHuKa B paboTte HaxoasTcs 3 3aboa. Mpu aTom, cpegHee cogepaHue [MK-oB no 3aboam
coctasnset MK11=24%, MNK12=3%, MK13=0,8%; MK21=22%, MK22=8%, MK23=0,4%; MK31=5%,
MK32=16%, [K33=0,3%. Cyto4yHasa npou3BOAMTENIbHOCTb pyAHWKA coctasBaser Q= 1000 T.
Onpenenntb o6bembl fo6bIuKM pyabl No 3ab6oam Takum obpasom, 4Tobbl cpesHee copepikaHme
MK coctasnano a MK1=20,8%; a NMK2=4,8%; a NMK3=0,45%.



MpaKTtnueckas pabora Ne4
«padpunuecknit metopg (Metog Homorpamm) onpeaeneHna o6vLemos Ao06bIUM»

B page cnyyaes 3aa4n 060CHOBaHUA 06beMoB A0ObIUM U3 HECKO/IbKMX 3360€eB B pexnme
bopMMpoBaHMA CpesHEero 3HayeHusA MoKasaTenen KayecTBa pyabl OTHOCUMTENbHO MPOCTO U
AOCTAaTOMHO HArnAg4HO pelarTca Ha 6ase TpexocHbIX HOMorpamm. MpPUMEHATb 3TOT MeToA
uenecoobpasHo npu MNPUHATMM OMEPATMBHbLIX PELUEHUM, OCOBEHHO A/1A KOppPeKTUpPOoBaHUA
paboTbl OYUCTHbIX €AMHMUL, Ha YPOBHE JIMHEMHOrO TEXHUYECKOro nepcoHana PyAHUKA B
YCNOBUAX IMMUTA BpeMeHW. [1s 3TOro A0 Hayasna CMeHbl cocTaBafeTcs rpadumk, oTparkatowmi
BO3MOMHbIE CUTyaUM W [OMNYCTUMblE TPaHULbl BO3MOMHbIX YNPaBAAOWMX AEUCTBUN.
[ocTOMHCTBO rpadmyeckoro metoga B ero nNpocToTe, HarA4HOCTM U BbICOKOW OMepaTUBHOCTM
060CHOBaAHMA peLleHUN.

3apgava 1. M3BecTHO, YTO Ha yyacTKe pyaHWKa B paboTte HaxogAatca 3 3a6oa. [pu aTom,
cpeaHee cogepxkaHune MK no 3aboam coctaBndet MK1=43%, MK2=33%, MK3=38%, CyTo4Has
Npou3BOAMTENBHOCTb PyAHMKA cocTaBaseT Q= 25001. OnpeaennTb o6bemMbl 40ObIMM pyabl MO
3abosm Takmm obpasom, 4TOObl cpeaHee copep:kaHve [MK B pyae, nogaBaemol Ha
oboratutenbHyto ¢pabpuky coctaBnano a=36%.

3apaua 2. M3BecTHO, YTO Ha y4yacTKe pyAHWKa B paboTe HaxogAatca 3 3a6osA. Mpu atom,
cpeaHee cogeprkaHne MK no 3aboam coctasnsaet [MK1=3%, MK2=8%, MK3=5%, CyTo4yHas
NpPoM3BOAMTENIbHOCTb pygHUKa cocTtasasaet Q= 1000r. Onpegenntb obbembl A0ObIMK pyabl
no 3aboam Takum obpasom, 4TobObl cpeaHee copepxkaHue [K B pyae, nogasaemoi Ha
oboratutenbHyto ¢pabpuky coctaBnsno a=4,8%.

3apaua 3. M3BecTHO, YTO Ha y4yacTKe pyAHWKa B paboTe HaxogAatca 3 3a6osA. Mpu atom,
cpenHee cogeprkaHue MK no 3aboam coctasnsaet MK1=13%, NMK2=10%, MK3=18%, Cyto4Has
Nnpou3BOAMTENBHOCTb PyAHUKA cocTaBaseT Q= 1000T. OnpeaennTb o6bemMbl 40ObIMM pyabl MO
3aboAm TakMm obpasom, uyTob6bI CpegHee copepkaHue [MK B pyae, nogasaemon Ha
oboratutenbHyto ¢pabpuky coctasnano o= 14,1%.

3apaua 4. M3BecTHO, YTO Ha y4yacTKe pyAHuMKa B paboTte Haxopatca 3 3aboa. Mpu aTom,
cpenHee cogepskaHune MK no 3aboam coctasnset MK1=13%, MK2=10%, MK3=18%, CyTo4Has
NPOn3BOAMTENBHOCTb PyAHMKA cocTaBnanaeT Q= 25001. Onpegenutb o6bembl A06bIYM pyabl NO
3a60am Takum o06pasom, 4TOObl cpeaHee cogepxaHue [MK B pyae, nogaBaemonm Ha
oboratutenbHyto ¢pabpuky coctasnano o= 14,1%.

3apgaua 5. M3BecTHO, 4YTO Ha yyacTKe pyaHWKa B paboTte HaxopgAatca 3 3aboa. Mpu 3Tom,
cpeaHee copeprkaHne MK no 3aboam coctasnset [1K1=0,14%, [K2=0,19%, MK3=0,26%,
CyTOo4Has Npon3BOAMTENbHOCTb PYAHUKA cocTasaseT Q= 2500T. Onpeaennts 06bembl A06bI4M
pyAbl no 3aboam Takmm obpasom, 4Tobbl cpeaHee cogepykaHue MK B pyae, nogaBaemoi Ha
oboratutenbHyto ¢pabpuky coctasnano o= 0,21%.



MpaKTtnueckasa pabora Ne5
«OnpepeneHne 3aBUCMMOCTM KauecTBa U KoAMuecTea Ao6biTol pyaHoit maccbl Yyepes
Be/IMYMHDBI NOTEPb U pa3yboXKMBaHUA»

CopaeprkaHue nosie3HbiXx KOMNOHEHTOB B 6anaHCOBbIX 3anacax 6/10Ka M LeHa UX B Cbipoi
pyZAe yKasaHbl B Tabn. 10 no BapmaHTam 3agaHunA. CebectommocTb fobbiun 1 T pyabl cocTaBnset
80 p/T. LleHa oaHOM TOHHbI Meau B cbipoli pyae 10600 p., umHKa - 6000 p.

al
h
o/
&/
h
L L L A R |
e rnH —
Tabnnua 5.1 - cxoaHble AaHHble K NpakTuyeckon paboTteNe 5
Homep BapuaHTa 0 1 2 3145 6 7 8 9
CopepkaHne megm, % 1,2 | 11 10 |{09(0,8(1,2(1,1/1,0({0,9]|0,8

CopeprkaHme unHKa, % 1,8 | 1,9 1,7 (1,6(1,4/23(2,2(20(1,81,3

PelweHne 3aZauyM OCHOBAHO Ha OLLEHKE MNOKA3aTeNa «3KOHOMUYecKue ocsiedcmausn
nomepob u 3acopeHua» . ITOT NOKA3aTeNb MOXET PAaCCMaTPMBATLCA KaK yC/I0BHaA Npubbiab,
N3MEHAOLWAACA B 3aBUCMMOCTM OT Pa3MepoB MOTEPb M 3aCOPEHUA MOJIE3HOTO MCKOMAEMOro
pabouero 610Ka.

JNA OAHOKOMMNOHEHTHbIX N0JIe3HbIX NUCKOMAeMbIX



1-11 1-11
9 = a-ll-e-C, - —— A1
1—P( n 1—Pj (5.1)

rae I/, P —«koadpduumeHTbl NOTEPL U 3aCOpPEHMS, AOAU ef,.;
a —coaepKaHue NoNe3HOro KOMMNOHEHTa, 40U ea,.;
& — WHTerpanbHbli KO3OPULNEHT U3BNEYEHUA, AONU e4,.;

C, —cebecTtoMmocTb 406bI4M NONE3HOTO UCKOMAEMOro, p/T.

Tak KaK KOMMNJEKCHble pyAbl, KOOME OCHOBHOIO, COAEPKAT OT OAHOTO A0 HECKONbKUX
MOMYTHbIX MONE3HbIX KOMMOHEHTOB, TO B ¢dopmyne (5.1) TpebyeTcs yunTbiBaTb COAEPrKAHME,

noTepu n 3aCopeHme no BCemM KOMMOHEHTaM.

KoaddumumneHTbl NoTepb M 3aCOpeHMA MHOTOKOMMNOHEHTHbIX Py, MOXKHO onpeaenunTb:

Oy Oy, o Oy Oy Ay 1y
11, = =l-=-—=1-¢, —— (5.2)
QE "y g Qs Ay (5 Ay 5
(04 - o
_ V() v _ v
P, = =1- (5.3)
ay(z;) aV(E)

rae I1,, P, —KOMMJEKCHble KO3GPUUMEHTbI NOTEPD 1 3aCOPEHUS;
O,, O, —obbem 6anaHcoBbIx 3anacos 1 Ao6bLITOro n.u.;

ay(g)' ay(s) — YCNoBHOE cogepaHme noane3HblX KOMMOHEHTOB B ,D,O6bITOl71 CprOl‘;1 pyae n

6anaHcoBbIX 3anacax 6,10Kka, 40K ea.;

Emy = (1 — m - KO:—)(I)(I)VILI,VIEHT n3Bsie4eHmnAa none3Horo UCKonaemoro 13 Hegp, 4onu ea.,

Il - ko3dpduumeHT notepb No pesynbTaTam pelieHms 3aaaun 4.

YcnosHoe cogepxaHne KOMNOHEHTOB B 6anaHcoBbIX 3anacax

Cy5y = Cocisy T Crons) 1 (5.4)

A€ Cocpsyr Yoy — COAEPMaHME OCHOBHOTO M MOMYTHOTO KOMMOHEHTa B 6anaHcoBbix

3anacax. 4onv ea,;

n — Ko3ahpPULMEHT NpuBeaeHUA NONYTHOrO KOMMOHEHTA K OCHOBHOMY.

KoadpdpumumneHT npuseaeHns

o~ Cnon

roe L ,0n, ooy —U€Ha NONYTHOTO M OCHOBHOTO KOMMOHEHTa COOTBETCTBEHHO, P/T;



C.onr C,oy —3aTPaTbl Ha A06bIYy 1 T NONE3HOrO KOMMOHEHTA, P/T.

Tak Kak cogepaHue nosie3HbIXx KOMNOHEHTOB B pyAe Pa3/IMYHO, TO 3aTpaTbl Ha A06bivy 1

T KaXX40ro n3 Hux onpenenAaroTca yCa10BHO:

C C
Coon=""-1 Cpop="—""— (5.5)

aOCH(E) aHOmE)

rae C, —cebectoumoctb 1T pyabl;

cogepxaHmne OCHOBHOMoO M nonytHOro KOMMOHEHTa B 6anaHCcoBbIX

(94

aOCH(E) ’ TI011(5)

3anacax, 40K eq,

AHanornyHo onpegendaem ycnosHoe cogep*XaHme KOMNOHEHTOB B CprOﬁ pyae:

+a n (5.6)

Ay = Qocun mon )

ana onpegeneHnA (,ZOCH(H) n aHOH(ﬂ) MOXHO WCNO/1b30BaTb pPe3y/sibTaTbl PaACYETOB

K03¢pdMLUMEHTOB 3acopeHns B 3aaa4e 4.

Qocnin = Xocuer) '(l _P)

(5.7)
Croncny = Xnons) (1 _P)
OnpeseneHHble BbILENU3IONKEHHbIM CNOCOBOM KOIPPULMEHTbI NOTEpb U 3acopeHus

KOMIMJIEKCHOM pyAabl O01XKHbI 6bITb oueHeHbl C TOYKUN 3peHNA SKOHOMUNYECKNX NnocneacTsunn.

lMoKasaTesnb 3KOHOMMUYECKMX I'IOCJ'IE,CI,CTBVIVI noTtepb M 3aCopeHnA MHOIFOKOMMNOHEHTHbIX
pyA4 C y4ETOM U3NTOXKEHHOIO MOXHO onpeaennTb:

1-11
Qy 5 'UUCH '(1_HK)'(1_PK)_CP ﬁ

K

1-11,

= ﬁ (5.8)

CnepoBaTtesibHO, NPW Pas/IMYHbIX MOJIOXKEHMAX FPaHULbl paboyero 610Ka Mo wWupuUHe,

Pas3INYHbIMUN OKaXKYTCA U KOS(bd)MLI'MeHTbI noTepb, 3aCOPEHNA N SKOHOMUYECKHUE NOCNEACTBUA.

OnTMMmanbHOM WMPUHON 6s10Ka OyaeT Ta, NPU  KOTOPOW rOKas3aTe/lb 3KOHOMMUYECKUX

nocneacTBnin MakCUMasibHbIN.

Pe3ynbTaTbl pacyeToB BMecTe C MUCXOAHbIMW AaHHbIMW NocaefoBaTe/lbHO 3aHOCUM B

Tabn.5.2

Tabnunua 5.2 - PacyeT nokasatenein 3KOHOMUYECKUX NOCNeACTBUN

noTepb U 3aCOpeHmUA



a o My, P
Oloch(6), ,EI,OV(JEIﬂM ocr(al, Qlnon(g), Oly(a)s « ® 3,
BapuaHT rpaHuLbl n A ,a,énm
610Ka Jite)i1) A | nonn nonv | “en. | Aom| Ao o/t
ea. en. €n. en. en.
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3
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MpakTnyeckana pabora N26

«Onpep,eneHMe rpaHuLy 3asexu npu sosae4eHnn B pa3pa60TKy 6eAHbIX pya»

Onpenenntb rpaHnLbl 3anexn MegHOW pyabl B MONEPEYHOM CEYEHUU MECTOPOXKAEHUA
(pnc.6.1). LeHa meaun B pyae Npu copep’kaHuu ee o —=3-8% coctaBnser 11640 p/T; npu

coaepsKaHuM o =1-3% ueHa 10600 p/T; nNpu codep>KaHUU =0,5—-1% ueHa 7400 p/T.

CpeaHuin Ko3pPULMEHT U3BJIEYEHMA MOIE3HONO MCKOMNaemoro npu Aobbive cocrtasnser 0,92.
YaenbHble 3aTpaThl Ha A06bi4y U oboraweHme 1 T pyabl C =130p/T. CpeaHee No oTAENbHbIM

y4aCTKaM 3a1exXun cogepaHmne meam ykasaHo B Tabn. 6.1.

Tabnuua 6.1 - CogepaHme meaun B 3a/1€XKMU

Homep y4acTka sanexu CopeprkaHue no BapmaHTam, %
no puc. 1.6) 0ol1]2[3]a]s5]6]7]8]9
1 40142 |44|140|42|42)|40|40]| 43|45
2 20(18|16|24|22(20|18| 26|24 22
3 o6/05(06|07|05|06|0,7|05]|0,6]0,7
4 05/06(05|/06|05|06|05|06]|05]|0,6
5 03 04/03|/04,03/04/03|04|03|0,4
6 03/03/03/03/03/03/03|03|0,3]0,3
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Puc. 6.1 Cxema nonepeyHoro ce4eHns MecTopoXaeHNA MeaHOM pyabl:
1,2... - HOMepa Y4aCTKOB 3aN€eXKMu

Huxe npeanoXeHHaa METOAMKA PeLeHUs 3a4auv MCcnosib3yetca npu obocHoBaHUMU
BOB/IEYEHMA B Pa3paboTKy 6egHbIX OAHOKOMMOHEHTHbIX PyA, YTO ABAAETCA OA4HOM M3 3a4ad
KOMMJIEKCHOTO WCMNO/Ib30BaHMA Heap. PelaeTcA 3agaya 3KOHOMMUYECKMM OBHOCHOBaHMEM
pa3MepOoB 3a/1€XN, BKIKOUYAIOLWEN YYaCTKN beaHbIX pya.

KpMTepmeN\ OLLEHKU u,enecoo6pa3Hocw| npupesKkn 6e,CI,HbIX Yy4aCTKOB ABNAETCA UEHHOCTb

pyAbi:
Z=I-a-¢ (6.1)
roe Z — UeHHOCTb pyabl, p/T;
H — LL,eéHa Noa1e3HOro KOMNOHEHTA B pyAe, p/T,'

£=0,92 —Ko3addMLMEHT N3BNEYEHMA NONE3HOIO UCKOMNAEMOrOo, A0/M e4.;

a — cpeaHee cofepXaHue Noae3Horo KOMMOHeHTa B pyae, 40U e,
Ycnosue npupeskn HoBbIX y4aCTKOB BeaHbIX pya,
Z>C (6.2)
roe C - cebectoMmocTb A06bIYKM 1 0boraweHns pyapl, p/T.
[na peweHuna 3agaun TpebyeTca:
1. BbINONHUTb YEPTEXK NONEPEYHOrO CEYEHNA MECTOPOXKAEHMA B MacwTabe 1: 10000.

2. NocnepoBaTenbHO (B COOTBETCTBUM C HOMEPaMM) HAMETUTb BAaPUAHTbI TPAHNL, 3a/1EXKMU:

- BApuaHT 1 BK/ItOYaeT y4acToK 1;



- BAPMAHT 2 BK/ItOYAET y4acTkm 1 n 2;

- BAPMaHT 3 BK/ItOYAET y4acTkm 1,2 u 3;

- BapMaHT 4 BKAtoYaeT y4actkm 1,2,3 n 4;

- BapuaHT 5 BKAtovaeT yyactim 1,2,3,4 1 5;

- BapuaHT 6 BKAtoYaeT yvactkm 1,2,3,4,5 n 6.

3. [na Kaxk4oro BapuaHTa onpegenaem cpeHee coaepKaHne B HaMeyeHHbIX rpaHmLuax
3aNeXMU:

Zai'E

a===—" (6.3)

25

rae o —copepikaHue MeAu B KaXJ0M y4aCTKe, BK/IOUYEHHOM B KOHTYP 3aNeXu no
paccmaTpuMBaemMoMy BapuaHTy, %;

F — 06bem Kaaoro yuacTka, m’.

4. ins KaXkAo0ro BapuaHTa KOHTYPOB 3aN€eXKM onpeaensiemM LeHHOCTb C Y4eTOM U3MEHEHMUA
O W COOTBETCTBYIOLWMX LieH Ha Meab (bopmyna 47) U NONyYeHHbIN pe3ynbTaT CPaBHUBAEM C
3aTpaTamm Ha p[obbluy M oboraweHune. Mpu HapyweHun ycnosusa (48) B oyepegHOM
paccmaTpMBaemMOM BapuaHTe LenecoobpasHbIMM [PaHMLAMU 33NE€KM  CYMTAEM TPaHMLbI
npeaLecTByHOLLErO BapnaHTa.

Pe3ynbTaTbl pacyeToB 3aHOCMM B Tabauuy 6.2.

Tabnnuya 6.2 - LeHHOCTb pyAbl MO BapMaHTam rpaHuL, 3a1eXKu

i LUeHa *
Mnowadb | Copep- | Cpearee | o b o | LleHHOCTb g oo

Bapu-| Yyactku
4ACTKOB, | XaHwue a, | coaepKaH Abl, Z
Y 7 o b pyae, L, | PYASL & 1 pe +x

aHT 3a/1exXun

F, m % ve a,% o/T p/T
1 1
1
2
2
1
3 2
3
1
2
4 3
4




a U B~ W N R U P WD R

* - onpeaenserca no cpegHeMy COAepPKaHMIo;

** - B npUmeYaHMM OTMETUTb COOTBETCTBME Pe3y/ibTaToB pacyeta Z ycnosuio (48)

(Z < C vn Z > C)

e w N

12.
13.
14.
15.

16.

17.

18.
19.
20.
21.
22.

MepeyeHb mem u 3a0aHuli 019 N0020MOBKU K IK3AMeHY:

CoBpeMeHHOEe COCTOAHNE MUHEPA/IbHO-CbIPbeBOM Hasbl.
OCHOBHble NoAXoAbl K peannsaumm KoOHLEenuumn ycTomymsoro passuTms.
CywHocTb Nnpobembl Ka4ecTBa PyLONOTOKaA.

daKTOpPbI CHUMKEHMA 3aMACOB MOJIE3HbIX UCKOMAEMbIX.
3aBnMcMMocTb 3P PEeKTUBHOCTU 060raTUTENBHOTO NPOM3BOACTBA OT U3IMEHEHUA KayecTBa
nepepabatbiBaemol pyabl.
daKTopbl, BAMAOLWME Ha CTabMAM3aLMIO KayecTBa pPyA0MNoToKa.
MeToab! NOBbIWEHNA KOHLEHTPALMM NONE3HbIX KOMMNOHEHTOB B pyAe Npu ee Aobblve.
PagmomeTpuyeckan COpTMPOBKA M cenapaums pygHOM macchl.
CucTtembl ycpeaHEHMA PyAHON MaccChbl.
PaspgenutenbHoe fencTeme B3pbiBa NPU OTOOMKE pyabl — B3PbIBOCENEKLUA.
Cuctematmsauma cnocoboB ynpaBieHWs KayeCcTBOM PyAOMNOTOKa MpuM MNoA3eMHOM
nobbiye.
Moka3saTtenu, xapakTepusyoLLmMe KauecTBo pya0noToKa.
OcHoBHble TpeboBaHMA K KaYecTBY PyAHOM MacChbl.
MoKasaTenn TEXHOIOTMYECKOM OLLEHKN NPeAKOHLLEHTPALUK PYAHON Macchl.
MokasaTenu, Mcnosblyemble ANA KOAMYECTBEHHOM OUEHKM M3MEHYMBOCTM KayecTBa
pyAOonoTOoKa.
TexHonorMyeckMe u oOpraHM3auMoHHble GaKTOpbl, BAMAKOWME HA MNOKasaTenu
M3MEHYMBOCTU PYAHOM Macchbl.
Kputepun 0606LeHHOM OUEHKM TexHonornyeckon 3GGeKTUBHOCTU CMECUTENbHbBIX U
ycpenHUTeNbHbIX MPOLLECCOB.
CocTaBHble 3/1IeMEHTbI CUCTEMbI YNPaBNEHUA KAYeCTBOM PYAOMNOTOKA.
Cucrema MHPOPMALMOHHBIX MOTOKOB O KayecTse pPyAonoToKa.
O6wan CTPYKTYpa MHOPMALMOHHO-YNPABAAOLWEN CUCTEMbI KaYecTBa pyAoNoTOKa.
Cuctema KaneH[apHOro U TEKYLLLEro NNaHUPOBaHKUA.
Cuctema onepaTtMBHOM MHGOPMaLUM U YNIPaBAEHMUA.



23.
24.
25.

26.
27.
28.

Tekylwee nnaHMpOBaHME CpeaHero Kayectsa A06bITON pyapbl.

MeToaMKK onepaTUBHOIO YNpPaBieHMA KaYeCTBOM PyA0MNOTOKa B npouecce A06bIYM.
OnepaTMBHOE YyMpaB/ieHME KayecTBOM [A00bl4M  pelleHMeM CUCTEMbl JIMHENHbIX
YPaBHEHUIA.

paduyeckoe pelLeHMe 3a4a4 peryinpoBaHma Aobblum no 3aboam.

MpeanocbIaKK K CO34aHUI0 TEXHOIOMMKN J06bI4M C NPeaKOHLEHTPAUMeNn pya.

OCHOBHble MONOXEHUA MO CO343AHUID PYAHUYHbLIX TEXHONOTMIA MNPeAKOHLEHTPaALLUM
PYAHOW Macchbl



OueHouHble cpeacTBa ANA NPOBEeAEHUA NPOMEXKYTOUHOM aTTectauum

a) nﬂaHMPVEMbIe pe3ynbTaTtbl OGy‘-IEHMﬂ U OUEeHO4YHbIe CpeacTea AnAa nposegeHuA npome)KyTquoﬁ atrecrauyunum:
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MpunoxeHue 2

CTPYKTYpH
bIt
afemeHT
KomneTeH
umu

MnaHupyemble pe3ynbTaTbl 0byyeHus

OueHouHble cpeacTsa

MNK-3:

CnocobeH pa3pabaTbiBaTb U AOBOAMUTL A0 UCNONHUTENENH HapAAbl U 3aaHUA HA BbINOJIHEHUE OTKPbITbIX TOPHbIX, FOPHO-CTPOUTENBbHBIX U 6YPOB3PbIBHbIX

pa6OT, OCyLecCTB/IATb KOHTPO/Ib Ka4yecTBa pa6OT u obecneumsaTtb NnpPaBuU/IbHOCTb BbIMNOJIHEHUA UX UCNOJTHUTENAMU, COCTABNIATD I'pad)MKM pa60T u

nepcneKkTuBHble N/1aHbl, UHCTPYKLUUUN, CMETDI, 3aABKN HAa MALUUHbI U OGOPYAOBBHMG, 3anoO/IHATb HEOGXOAMMbIe OTYETHbI€ AOKYMEHTbI B COOTBETCTBUU C

YCTaHOB/IeHHbIMU dopMmamm

MK-3.1

CnocobeH nnaHMpoBaTb M OPraHM30BbIBaTb
ropHble paboTbl MO CTPOUTENLCTBY Kapbepa,
NoAroTOBKE HOBbIX FOPU3OHTOB U BEAEHUIO
BCKPbILWHbIX M A00bIYHbIX paboT

MepeyeHb TEOPETUYECKMNX BOMPOCOB K IK3aMeHYy:

1. CoBpemeHHOe COCTOAHME MUHEpPasIbHO-CbipbeBOI H6asbl.

2. OcHOBHble NOAX0Ab! K peanm3aLmn KOHLENLMU YCTOMYMBOIO Pa3BUTHA.
3.  CywHocTb Nnpobiembl KayecTBa pyLonoToKa.

4. daKTOpbl CHUKEHMSA 3aMaACOB MOJIE3HbIX UCKONAEMbIX.

5.  3aBucMMOCTb  3p@dPeKTMBHOCTM  oboraTUTenbHOro  NPoM3BOACTBa  OT
nepepabatbiBaemoi pyasl.

6. CDaKTOpr, BAMAKOWME Ha CTa6M}'IM3aLI,MI'0 KayecTBa pyaonoToKa.

NU3MeHEHUA

Ka4yecCTBa
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

MeToAp! NOBbILEHWNSA KOHLUEHTPaUUM NoJie3HbiX KOMMNOHEHTOB B pyAe npu ee Aobbive.
PaanomeTpuyecKkan cCoOpTUPOBKa M cenapaums pyaHoOn macchl.

CucTeMbl yCpeaHeHUs pyaHOW Macchbl.

PasgenutenbHoe agelicteue B3pbiBa Npu oTHOMKe pyabl — B3PbIBOCENEKLMA.

CuctemaTtmsauma cnocoboB yrnpasieHMA Ka4ecTBOM PyA0NoTOKa NpU NoA3eMHoM gobblve.
MokasaTenu, xapaKTepusyoLMe KayecTBo pyaonoToKa.

OcHOBHble TpeboBaHUA K Ka4yecTBy pPyAHOM Macchbl.

MoKasaTenn TEXHONOMMYECKOM OLLEHKN NPeAKOHLUEHTPaUMM pyAHON Macchl.

MokasaTenu, Ucnonb3yemble ANA KOJMUYECTBEHHOM OLEHKN U3MEHUYMBOCTU KauyecTBa PyAonoToKa.

TexHonornyeckme M opraHU3auMoOHHbIe d)aKTOpr, BAnAwWMe Ha NOoKasaTe/m U3MEHYUNBOCTU py,u,Hoﬁ
Macchbl.

Kputepmun 0606LEHHON OLEHKM TEXHONOrMYeckon 3PpPeKTUBHOCTU CMECUTENbHBIX U YCPeLHUTENbHbIX
NpoLLeccoB.

CocTaBHble 3/1eMeHTbI CUCTEMBI YIPAB/IEHNA KAYeCTBOM PYA0MNOTOKa.
Cucrema MHGOPMALMOHHbIX MOTOKOB O KaYecTBe PyA0MnoToKa.
0O6Las CTPYKTypa MHOPMALMOHHO-YMNPaBAOLWEN CUCTEMbI KAUeCTBa PyL0MNOTOKa.

Cucrema KaneHa4apHoro 1 Tekyuwlero njiaHMpoBaHuA.
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22. Cwuctema onepaTtMsBHOM MHGOPMALMM M yNpaBAEHUS.
23. Tekyuwee NiaHMpoBaHME CpeaHero KayecTsa A4o06bIToN pyabl.
24. MeToauMKu onepaTMBHOrO yrpaB/ieHMa KayecTBOM PyAonoToKa B npoLlecce A4obbluu.
25. OnepaTtuBHOE ynpaB/ieHne KayecTBoM A00bIYN pelleHUeM CUCTEMbI IMHENHbIX YPaBHEHUN.
26. [padunueckoe pelleHue 3a4a4 peryimposaHus gobbium no 3abosm.
27. TMpeAnocbl/IKN K CO34aHUI0 TEXHONOMMM A00bIUM C NpeaKoHLEHTpaunen pya,.
28. OCHOBHbIE MOJIOXKEHUA MO CO3A4aHUI0 PYAHUYHbIX TEXHOOTUIA NPEAKOHLEHTPAUNNA pyaHON Macchl
MNK-3.2 OcylwectBnAeT KOHTPO/Ib KayecTBa rOpPHbIX MpakTuyeckana paborta Nel

M  B3pbIBHbIX paboTr u obecneumBatb
NpPaBWUIbHOCTb BbINO/IHEHUA nx
WUCNONHUTENAMW,  COCTaBAATb  rPaduKK
paboT, NnepcneKkTUBHbIE NAAHbI, MHCTPYKLUK
N CMEeTbI

«TepMmuHONOrMA ANCLUNINHDBIY»

Tunosoe 3agaHMe Ha NOHUMaHMe TeEPMUHOB HUXKe NpUBOAATCA onpeaeneHns BaXKHeMLWKnX TEPMUHOB MO

JaHHOW AncumnanHe. Boibepute npasu/ibHOE onpeaeieHne 41a KaxkKaoro TepmMmHa ns crnucka:

1. Ksaaumetpua.
2. KayecTBo npoayKuum.
3. MapameTpamu nNpoayKumu.

4. MoKa3saTe b KayecTsa npoaykuumn
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5. FTopHaa kBannmeTpus.
6. MpoAayKuma ropHOro npomMs3BoacTsa.
7. Cblpan pyaa.
8. ToBapHas pyaa.
9. KoHueHTpar.
10. KayectBo NpoayKLUmMM ropHoro (ropHoA06bIBaoLLLEr0) MPOU3BOACTBA.
11. KayecTBo ropHbix paboT
12. Ctabunmsaums Ka4yecTsa Noje3HOro MCKONaemoro
13. YcpeaHeHUTeNbHbIM NPUHLMM yNPaBAeHUA KaueCcTBOM pya,

14. PaspgenutenbHbli MAU cenapaLMOHHbBIMNPUHLMN YNPaBAEHUA Ka4ecTBOM pya,

a. gobbiToe nosiesHoe MCKOMaemoe npegHasHayeHHoe ANA MNPOM3BOACTBA METa//IoB, MWHepasbHbIX
yA0o6peHu, TENI0BOW U 3/1EKTPUYECKOIN IHEPTUU, CTPOUTE/IbHBIX MaTepuanoB 1 AeTanen, CPeLCcTB SNEKTPOHUKMY,
WHCTPYMEHTA, FOBE/IMPHbIX U APYTUX USAENN.

b. pyaHas macca, KauyectBO KOTOPOW BblNo yay4ylleHO NyTeM COPTUPOBKM, MPOXOUYEHMA W YaCTUYHOM
cTabununsauun.

C. pyaHoe Cblpbe, B KOTOPOM MnyTem BbINOJ/IHEHMA CneuUnasbHbIX MpPoLEeccoB O6OI'aUJ,EHVIFI, 3Ha4YnTENIbHO
yBE€J/In4eHbl YypOBEHb U CTabunbHOCTb coaepraHnAa nosie3aHbiIX KOMMOHEHTOB, y/ydlleH I'paHyJ'IOMeTpI/ILIeCKI/Il‘/JI
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COCTaB.

d. KonnyectBeHHana XapaKTepUCTMKA OOHOMO MM HECKONIbKMX CBOMCTB MPOAYKLUMWM, COCTaBAAOLWMX ee
KayecTBO, paccmaTpMBaemas MPUMEHUTENIBHO K OMNpefeneHHbIM YC/IOBUAM €€ CO34aHuA, SKChayaTaumm uam
notpebnaeHuns.

e. npeacTtasnseT coboil COBOKYMHOCTb CBOWMCTB NpoAyKuuu, O6YCNOBAMBAKOWMX €€ MPUroaHOCTb
YA0BNETBOPATb onpeaeneHHble NoTPebHOCTM B COOTBETCTBUM C €€ Ha3HaYeHMeM.

f. HayKoi 06 M3MepeHUAX N MEeTOAAX UX OCYLLECTBAEHMUA.
g. KONNYECTBEHHbIE MPU3HAKM, XapaKTepm3ytoLme OCHOBHbIE e€ CBOMCTBA U COCTOAHMA.

h. obnacTb Hay4yHO-TEXHUYECKMX 3HAHMI O METOZAX KONMYECTBEHHOW OLEHKM KayecTBa MpoAyKLMU
rOpHOro NPON3BOACTBA, €ro CbiPbeBOM Ha3bl, @ TAKKe TEXHONOIMI A06bIYN U NepBUYHOM NepepaboTKM NoNe3HbIX
WCKOMaeMblX.

i. pyAHas macca, He nofsepraslieinca Kakomy-a1nMbo yaydLweHnto KayecTsa.

j. COBOKYMHOCTb CBOWCTB ,El,06bITOFO MWHEPAZIbHOTO NPOAYKTa, O6yC/'IOB}'IVIBalOLLI,VIX npUrogHoCTb
MCNONb30BaHMA ero B Buae CblpbA, a TakXKe ONA sKCnayatTaunum nnam I'IOTpGG]'IeHVIﬂ.

k. MHoroctaguiHbln npouecc GopMMPOBAHNA OAHOPOAHOrO COCTaBa MCKonaemoro npu ero Aobblye u
nepsu4YHOM NnepepaboTke.

l. npouecc cmewnmBaHUA obbemos Pa3HOKA4YeCTBEHHOIO MWHEPANIbHOIO CbipbA B oONnpeaeneHHbIX
nponopuymnAax C LLenbko BbipaBHUBAHUA UX COCTaBa.

m. BblaeneHne B OTBasbl (VI]'IM XBOCTbI) 4actu I'IyCTOﬁ nnn CI'Ia6OMMHepa}'IVI3OBaHHOV1 nopogbl wu
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nosbllleHne, U cTabmunmsauma Kayectsa ropHoOM Macchbl.

N. KOMMJIEKCHOE MOHATME, BKAloYalowee B cebs TeXHUYECKUNA, TeXHONOTUYECKMI U OpraHM3aLMOHHbIN
YPOBeHb ropHbIXx paboT, onpeaenAemblit CTENEHbIO WX COOTBETCTBMA FEONIOTMYECKUM W TOPHOTEXHUYECKUM
YCNOBUAM Pa3paboTKN KOHKPETHOrO MECTOPOXKAEHWNA NOIE3HOrO0 MCKOMaeMOoro UAKN ero y4acTKoB.

Kniou:1-f, 2-e, 3-g, 4-d, 5-h, 6-a, 7-i, 8-b, 9-¢c, 10-j, 11-n, |12-k, 13-I, 14-m.

MpakTnueckas pabora Ne2
«PacyeT nokasaTtenei TeXHO/I0rMYeCKON OL,eHKU NPeAKOHLeHTPaLUM pyAHOIA Maccbl U onpeaeneHue cnocoba
ynpaB/IeHUA KauecTBOM pyAbi»

OOHMM M3 OCHOBHbIX MOKasaTesei, BAUAIOWMX Ha TEXHWKO-3KOHOMWUYECKME MOKas3aTenu MNosyyeHus
TOBAapHOM NPOAYKUMM M3 MMHEPANbHOTO Cblpbs, ABAAETCA 3HAYEHME CPeAHEero COAEPMKaHWA NPOMbILWAEHHO
nonesHoro KomnoHeHTa (MK) no mecToposkaeHWo B Lenom. Yem OHO Bbille, Tem peHTabenbHee paboTaer
ropHopygHoe nNpoM3BOACTBO. B HacToswee Bpems, BCNEACTBME WHTEHCMBHOW OTPabBOTKM MECTOPONKAEHWI
HEKOTOPbIX BWAOB MO/E3HbIX MCKOMAEMbIX B Npeablaywiune rogpl, No 3TUM MeCTOPOXKAeHUAM Habntogaerca
TEHAEHUMA CHUXKEHUA cpegHero coaepskaHua MK. Takas cuTyauusa NPUBOAUT K POCTY ce6eCTOMMOCTM KOHEYHOTO
NPoAyKTa NpeanpuaTMA u3-3a TOro, YTo B PYZLONOTOKe, MOCTyrnatowem Ha nepepaboTky, yBeNNUMBAETCA A0S
nycToii Nopoabl, yaaneHue KOTOpoi B npouecce oboraweHMs He MeHee, YeM B ABa pas3a A0POXKe MPOoLEeccos
[06blun. Kpome Toro, npu oboraweHun 6eaHolt no cogepxkaHuio [MK pyabl yBennumsaetcA o06bem
TOHKOM3ME/IbYEHHbIX MbINISILLMX XBOCTOB, YTO, B CBOH O4Yepenb, CKA3biBAETCA HA 3KOJOTMYEecKoW obCTaHOBKe
pernoHa. MosToMy BO3HMKAET aKkTyanbHaA 3a4a4va NOMCKa NPOLECCOB, C MOMOLLbIO KOTOPbIX MOMKHO KakKMm-11b60
cnocobom NoBbICUTL CpeaHee cogep:kaHue MK B pyaonoToke, nocTynatowem Ha nepepaboTky. [as Toro, 4Tobbl
AOCTWYb }KEaeMOoro pesynbTata, He0HbXoAMMO M3yunTb B OMnpesesieHHOM o0bbeme ropHolM Macchl (B LLesioMm no
MEeCTOpOXKAeHMIO, B oOTpabaTbiBaeMOM y4acTKke, 6/0Ke WAM B HEKOTOPOW npeacTaBuTenbHOW npobe)
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pacnpeaeneHune cogepkarHusa MK no sagaHHbIM 06beMam ropHOM mMacchl (Y4acTKM UAN BNOKU MECTOPOXKAEHMS,
WUAU KYCKOBOW MaTepuan npeactaBUTenbHOM Npobbl 3aAaHHON KPYNHOCTM). ITO AacT BO3MOXKHOCTb onpeaennTtb
HepaBHOMEPHOCTb pacnpeaeneHua cogepkaHma MK no Bcemy 3apaHee onpeaeneHHoMy 06bemy ropHOM Macchl
M YCTaHOBUTb B HEM KOJIMYECTBO 3a[aHHbIX 06BEMOB C HE3HAUYMTENbHbIM («XBOCTOBbIM») coaepaHuem [K.
MonyyeHHOE 3HAHWE MO3BOJ/IUT BbIOPaTb  MPUHLUN GOPMMPOBAHMA KayecTBa PyAHON Macchl, NOCTynawwen Ha
oboraluleHMe — ycpeaHUTENbHbIA WAW pasdenuTenbHbIA MNpuHUMN. B KavectBe 06BbEKTa uccnegoBaHUA
BbibMpaeTcsa npoba pyabl, cocTosLLasn U3 06 beMOB ropHON Maccbl 3alaHHOM KPYNHOCTK, cogeprKalmx MK

MpakTnueckas pabora Ne3
«PerynnpoBaHue 06bemoB A,06b14M No 3a60AM MeTOoA, IMHENHbIX YpaBHEeHU U rpadryeckum mMeToaom»

MeToauka pelleHuA 3afayu ynpasieHUA KayecTBOM MyTem nepepacnpegeneHvua obbemos Aobblun ana
HEKOTOpOro Konunyectsa 3aboes (06beMOB) N U pernameHTMpyemblX MOKasaTesiell KayecTBa m, OCHOBAHA Ha
COCTaB/IEHUMN CUCTEMBI IMHEHDBIX YPAaBHEHWA.

3apgaua 1. M3BecTHO, 4YTO Ha y4acTKe pyaHWKA B paboTe HaxogsaTca 3 3aboa. Mpu aTom, cpeaHee
cogepxaHue [K-oB no 3aboam coctasnseT MK11=43%, MK12=14%, MNK13=48%; MK21=33%, MK22=19%,
MK23=24%; MK31=38%, MK32=46%, MMK33=43%. CyTo4yHana Npon3BOANTENbHOCTb pyAHMKaA cocTaBnaeT Q= 2500 T.
Onpepenntb 06BEMbI f00bIM pyabl N0 3a60AM TakMm 0bpasom, YTobbl cpeaHee cogepxaHue MK coctasaano a
MK1=36%; a NMK2=20%; a MNK3=41%.

3apaua 2. M3BecTHO, YTO Ha y4yacTKe pyaHMKa B pabote HaxogsTca 3 3aboAa. Mpu atom, cpegHee
coaepxaHue MNK-oB no 3aboam coctasnaet MK11=2,43%, NMK12=0,14%, NMK13=48%; MK21=2,03%, MK22=0,19%,
MK23=39%; MK31=1,38%, MK32=0,26%, MK33=43%. CyTO4yHas NpoM3BOAUTE/NIbHOCTb PYAHWKA cocTtasnaetr Q=
2500 1. Onpegenntb obbembl obblun pyabl No 3a6osm Takmm obpasom, YTobbl cpeaHee cogeprkaHue [MK
coctasnano o NK1=2,1%; a NMK2=0,21%; a NK3=41%.

3agaua 3. M3BecTHO, YTO Ha y4yacTKe pyAHWMKa B paboTe Haxogatca 3 3abos. Mpu 3Tom, cpeaHee
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cogepxaHue MK-oB no 3abosm coctasnaet MK11=0,3%, MK12=18%, MK13=1,8%; MK21=0,56%, MK22=19%,
MK23=1,4%; MK31=0,44%, NMK32=16%, MNK33=1,5%. CyTo4Haa npon3BoaMTENIbHOCTb pyAHNKa cocTaBaseT Q= 2500
T. OnpeaennTb o6bembl A06bIYM pyabl Mo 3ab6oAM Takum 06pa3om, YTobbl cpeaHee coaeprkaHue MK coctasnano
a MK1=0,46%; a NK2=17%; a MNK3=1,6%.

3apava 4. /13BeCcTHO, YTO Ha yyacTKe pyaHUKa B paboTe HaxogaTca 3 3a6oa. Ha yyacTke pyaHuMKa B paboTe
HaxoaaTca 3 3ab6oAa. Mpu aTom, cpegHee cogepraHue [MK-oB no 3abosm cocrasnser MK11=3%, MK12=24%,
MK13=0,8%; TMK21=8%, [K22=20%, [1K23=0,4%; [K31=5%, [1K32=16%, [1K33=0,3%. CytouHaa
NpPou3BOAUTENbHOCTb pPyAHMKa cocTasinaeT Q= 1000 T. Onpenenntb o6bemMbl A06bIMM pyabl NO 3a60SM TakKUm
obpasom, uTobbl cpegHee cogepaHue MK coctasnsano a MK1=4,8%; a NMK2=21,1%; a MNK3=0,45%.

3apaua 5. M3BecTHO, YTO Ha yyacTKe pyaHMKa B paboTte Haxogatca 3 3a6os. Ha yyacTke pygHuKa B pabote
HaxogaTtca 3 3aboa. Mpu aTom, cpegHee cogepaHue [K-oB no 3aboam coctasnseT MK11=24%, MK12=3%,
MK13=0,8%; MK21=22%, [K22=8%, [K23=0,4%; MNK31=5%, [MK32=16%, [K33=0,3%. CyTto4yHasn
NpPou3BOAUTENbHOCTb PyAHUKa cocTasaseT Q= 1000 1. Onpegenntb o6bembl 40ObIMM pyabl NO 3a60SM TakMm
obpasom, 4Tobbl cpegHee copepkanue MK coctasnano a MK1=20,8%; a MK2=4,8%; a MNK3=0,45%.

MK-3.3

Odopmnser 3aABKM Ha  MaWWUHbI U
obopynoBaHue, 3ano/HATbL Heobxoaumble
OTYETHble [AOKYMEHTbl B COOTBETCTBUU C
YCTaHOBNAEHHbIMW pOopMamMm.

MpakTnueckan paborta No4
«lpadmuecknit metog (metoq Homorpamm) onpegeneHua o6bLemos Ao6bIUNY

B page cnyyaes 3a4a4um 060CHOBaHMUA 06beMOB J06bIUM U3 HECKONbKMX 3a60€B B pexunme GopmmnpoBaHms
cpeaHero 3HayeHMA NokasaTefen KayecTsBa pydbl OTHOCUTENbHO MPOCTO M A0CTAaTOYHO HarNA4HO PeLalTca Ha
6ase TPexoCHbIX HOMOrpamm. MNpUMeHATb 3TOT MeToA, LenecoobpasHo Npu NPUHATUM ONepPaTUBHLIX PeLleHWN,
0COBEHHO /11 KOPPEKTUPOBAHMA PaboTbl OUMCTHLIX eAVMHWUL, HA YPOBHE JIMHEMHOro TEXHWYECKOro nepcoHana
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PY4OHWKa B YCNOBMAX NMMWUTA BPeMeHu. [na 3TOro A0 Hayana CMeHbl COCTaBAAeTcA rpaduk, OTparkarolmii
BO3MOMHble CUTyauuidi U OONYCTUMble TPaHMLbl BO3MOMHbIX YNPaBAAOWMX AEWACTBUN. [OCTOMHCTBO
rpaduyeckoro MeToga B €ro NpocToTe, HarAA4HOCTM U BbICOKOM ONepaTMBHOCTM 060OCHOBaAHUSA peLleHuA.

3apgaua 1. M3BeCTHO, 4YTO Ha y4yacCTKe pyaHWKA B paboTe HaxogsaTcA 3 3aboAa. Mpu atom, cpeaHee
cogepxaHune MK no 3aboam cocrasnseT MK1=43%, MK2=33%, MK3=38%, CyTo4yHaa npoM3BOAMTENIbHOCTb
pyAHuKa coctasndetT Q= 2500T1. OnpeaennTtb o6bembl A0ObIYM pyabl NO 3a60AM Takum obpa3om, YTobbl cpeaHee
coaepxaHue MK B pyge, nogaBaemoit Ha oboratutenbHyo ¢pabpuky coctaBasno a=36%.

3apgaua 2. M3BeCTHO, 4YTO Ha y4acCTKe pyaHWKa B paboTe HaxogsaTcA 3 3aboAa. Mpu atom, cpeaHee
cogeprkaHue MK no 3abosam coctasasneT MNK1=3%, MNK2=8%, MNMK3=5%, CyTouyHas NpoOM3BOAUTENBHOCTb PyAHMUKA
coctasnsetr Q= 1000T. Onpepenntb o0bbembl A06blMM pyabl Mo 3aboAM TakMm obpasom, 4YTobbl cpeaHee
cozep:kaHue MK B pyae, nogasaemoit Ha oboratutenbHyto ¢pabpuKy coctasnano a=4,8%.

3apgaua 3. M3BeCTHO, 4YTO Ha y4yacCTKe pyaHWKA B paboTe HaxogsaTca 3 3aboAa. Mpu atom, cpeaHee
cogepxaHne MK no 3aboam cocrasnser MK1=13%, MK2=10%, MK3=18%, CyTo4yHaa npoM3BOAMTENIbHOCTb
pyAHuKa cocTaBaseT Q= 1000T. OnpeaennTb 06bemMbl £06blYM pyabl NO 3a60AM Takum obpasom, 4Tobbl cpeaHee
copepxkaHue MK B pyae, nogasaemolt Ha oboratutenbHyto ¢pabpuky coctasasno a= 14,1%.

3apgaua 4. M3BeCTHO, 4YTO Ha y4acTKe pyaHWKA B paboTe HaxogsaTtca 3 3aboa. Mpu atom, cpeaHee
cogepxaHne MK no 3aboam coctaBnser MNK1=13%, MK2=10%, MK3=18%, CyTouyHaa npoM3BOAMTE/IbHOCTb
pyAHWKa cocTaBaaeT Q= 2500T. OnpeaennTb 06bemMbl f06bIYM pyabl NO 3a60AM Takum 06pasom, YTobbl cpeaHee
cogep:kaHue MK B pyae, nogasaemolt Ha oboratutenbHyto ¢abpuky coctasasnio a= 14,1%.

3apaua 5. M3BeCTHO, YTO Ha y4acTKe pyaHUKa B paboTe HaxoasaTca 3 3ab6os. Mpu aTom, cpeaHee cogepranue MK
no 3abosm coctasnaet MNK1=0,14%, MK2=0,19%, NMK3=0,26%, CyTo4Has Npon3BOANTEIbHOCTb PYAHMKA
cocrasaseT Q= 25007. Onpegenntb 06beMbI 406bIYM pyabl MO 3a60AM TaKMM 06pasom, YTobbl cpegHee
cogepxkaHue MK B pyae, nogasaemolt Ha oboratutenbHyto ¢pabpuky coctasasno a= 0,21%.
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MpakTnueckas pabora Ne5
«OnpegeneHne 3aBUCUMOCTU KauecTBa U KosiMuecTsa A06bIToi pyaHOU Maccbl Yepes BEeIMUYUHDBI NOTepb U
pasyborxKuBaHuaA»

CopeprkaHue nosiesHbIX KOMNOHEHTOB B H6anaHCOBbIX 3amMacax 6/10Ka M LUeHa MX B CbipOM pyae yKasaHbl B
Tabn. 10 no BapnaHTam 3agaHus. CebectommocTb Ao6blun 1 T pyabl coctasnaet 80 p/T. LleHa oaHOM TOHHbLI meau
B Cbipok pyage 10600 p., umHKa - 6000 p.
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CTPYKTYpH
b
aNemeHT
KomneTeH

Lmm

MnaHupyemble pe3ynbtaTbl 00ydYeHus

OueHo4Hble cpeacTsa

Tabnuua 5.1 - UcxogHble gaHHble K NpakTuyeckon paboteNe 5

Homep BapunaHTa 0 1 2 3 4 5 6 7 8 9
CopepaHne megm, % 1,2 1,1 10 (09/08]12(1,1|10|09]0,8
CopepKaHue UMHKa, % 1,8 1,9 1,7 1,6 11,4123(2,2|20(18] 1,3

PelseHune 3a43aum OCHOBaHO Ha OLEHKE NOKasaTeia «3KOHOMUYeCcKUe rMocaedcmaus nomeps U 3aCOPeHUA»
. ITOT noKasaTe/lb MOMKET PaccMaTpuMBaTbCA KaK YCA0BHaA npubbiib, U3MEHSAIOWAACA B 3aBUCMMOCTU OT
pa3mepoB NOTEPb M 3aCOPEHMUA NOAE3HOro cKonaemoro paboyero 610Ka.

0nAa O4HOKOMMNOHEHTHbIX MOJIe3HbIX MCKOMaeMblIX

1-17 1-17 (5.
= |l a- .g_C LT
1-P a N . 1)

roe 11, P —«xoapduumeHTbl noTepb 1 3acopeHus, oMM ea,;
o —cogeprkaHue NonesHoro KOMNOHEHTa, 40U e4,.;
£ — VIHTerpanbHblii KOIPPUUMEHT N3BNEYUEHUA, AONU ef,.;

C

r = cebecToMmocTb p,06bll-ll4 none3Horo MCKkonaemoro, p/T.

TaK Kak KOMMAEKCHble pyabl, KPOMe OCHOBHOrO, COAEP*KaT OT O4HOMO A0 HECKO/IbKMX NOMYTHbLIX NOME3HbIX
KOMMOHeHTOB, To B ¢dopmyne (5.1) TpebyeTcA y4uuTbiBaTb coAeprKaHue, MOTEpU M 3acCOopeHne Mo BCem
KOMMOHEHTaM.

KoadduumeHTbl NoTepb 1 3aCOPEHNA MHOTOKOMMOHEHTHbIX Py, MOXKHO OnNpeaennTh:
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bIVi
anemeHT
KOMneTeH
umm

MnaHupyemble pe3ynbtaTbl 00ydYeHus

OueHo4Hble cpeacTsa

_ O, "y _sz Uy sz Ay Ay (5
11, = =1-=. " =1-g,, -
QE CQy ) Q5 Ay s Ay 5 2)
p — Rys) = Xy _ 1— Xy (5.
o B 3
aY(E) ay(s) )

rae [1,, P, —KomnnekcHble KoadduLMeHTbl NOTePb U 3aCOPEHUS;
0, Qﬂ — ob6bem 6anaHCcoBbIX 3aNacos 1 J06bITOro M.1.;

o o — YCNOBHOE COAep’KaHMe MOJIe3HbIX KOMMOHEHTOB B A00bITOM Cbipol pyae v 6anaHCoOBbIX

v’ V(B)

3anacax 6,10Ka, 4oau ea,.;

Emr = (1 -1 - K03¢¢MLI,ME‘HT n3snevyeHmA nosesHoro NCKonaemoro n3 Heap, oonv en.;

Il - koadpdnumeHT notepb No pesynbTaTam peleHns 3agaum 4.

YcnoBHoe cogepaHne KOMMNOHEHTOB B 6anaHCcoBbIX 3anacax

n (5.
4)

Cy 5y = Cocusy T Crones)

rae aOCH(E), aHOH(E) — coagepaHne OCHOBHOINo M NONYTHOro KOMNOHEHTa B 6an1aHCOBbIX 3anacax. aonu en.;

n - KO3¢¢MLI,M€HT npuneeaeHmMA NONyTHONro KOMMNOHEHTa K OCHOBHOMY.
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bIVi
anemeHT
KOMneTeH
umm

MnaHupyemble pe3ynbtaTbl 00ydYeHus

OueHo4Hble cpeacTsa

KoaddumumneHT npuseaeHma

_ (Uon = Cron) (5.

(U OCH — COCH ) 4)

rae L on, ey —UeHa nonyTHOro M OCHOBHOTO KOMMOHEHTA COOTBETCTBEHHO, P/T;

C C

ey — 3aTPaTbl Ha A06bivy 1 T MONE3HOTO KOMMOHEHTa, P/T.

ror’

TaK KaKk cogeprkaHme nosie3HblX KOMMNOHEHTOB B pyAe pas/IMyHO, TO 3aTpaTthbl Ha LI,O6bILIy 1 T Kaxkgoro u3
HUX onpeaenAaroTca yC10BHO:

Con= ) = 1 .
5)

OCH(F) II0I (F)

rae C, —cebectoumoctb 1T pyapl;

aOCH(E)’ aﬂOﬂ(E) — cogep*XaHnme OCHOBHOIo U NONYTHOrNoO KOMMOHEHTa B 6anaHcoBbIX 3anacax, aonuv en.

AHanorMyHo onpegenaem yCnoBHOe cofeprkaHne KOMNOHEHTOB B CprOVI pyae:

= . 5.
Ayiny = CLocrny T Unoncny "1 (
6)
ﬂ,ﬂﬂ onpegeneHnAa aOCH(jZ) n aﬂOﬂ(ﬂ) MOXHO WUCMNOJ/Ib30BaTb pPE3Yy/ibTaTbl PacyeToB Koad)d)MU,MEHTOB

3acopeHuns B 3agade 4.
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bIVi
anemeHT
KOMneTeH
umm

MnaHupyemble pe3ynbtaTbl 00ydYeHus

OueHo4Hble cpeacTsa

a (1-P)

CLocucn = Xocns)

(5.

7)

a 1-P)

roncn = Xnones) (
Ol'lpep,eHEHHble BbllWEeN3NNOKEHHbIM CI'IOC050M K03¢¢ML||MEHTb| noTepb U 3aCopeHna KOMNeKCHOM pyAabl
AO/TKHbI 6b|Tb oueHeHbl C TOYKKM 3peHnA SIKOHOMUNYECKUX nocneacrtsun.

lNoKa3aTenb 3KOHOMWUYECKUX I'IOC!'IE[],CTBMIZ noTepb M 3aCOPEHNA MHOIFOKOMMOHEHTHbIX py4d C y4YeTom
MU310XXEHHOIo MOXHO onpeaennTb:

1-11

K

1-P

K

_1-11,
1-P,

(5.

ay(E)'uocH'(l_HK)‘(l—PK)—CP- g)

CnepoBatenbHO, MPU PasfIMYHbIX MONOKEHUAX TPaHWUUbl pabouvero 6/10Ka MO LWKMPWMHE, Pa3UYHbIMU
OKaXyTCA N KO3hOULMEHTbI NOTePb, 3aCOPEHNA U SIKOHOMMYECKME nocneacTeuna. ONTUMaNbHOM WNPUHOW BoKa
6yaeT Ta, NPU KOTOPOW NOKa3aTe/lb SKOHOMUYECKMX NOCAEACTBUN MAaKCUMabHBbIN.

Pe3ynbTaTbl pacyeToB BMeCTe C UCXOAHbIMWN AaHHbIMUM NOCaef0BaTe/IbHO 3aHOCUM B Tab6n.5.2

Tabnuua 5.2 - PacueT nokasaTtener 3KOHOMUYECKUX NOCNeACTBUM

noTepb U 3aCOpeHnA
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CTPYKTYpH
bIVi
3/1EMEHT MnaHupyemble pe3ynbTaTtbl 0byyeHun OueHouYHble cpeacTsa
KomneTeH
umn
o), Oy(6), | OQloenia), Conta) My, P. 3
BapuaHT rpaHuubl n p':;” gé(ﬁ)&. ’
6/10Ka aonv " | Ao | nonn en. Jonn | pgonu o/t
ea. e, en. en. en.

A W N R

MpakTuueckas paborta N26
«OnpepgeneHune rpaHUL, 3a/1€XXN NPU BoBJIeYeHUU B pa3paboTKy 6eaHbIx pya»

OnpepennTb rpaHUUbl 3a7eXn MegHON pyabl B NONEPEYHOM CeYeHUM MecTopoxaeHusa (puc.6.1). LeHa
MeaM B pyZe Npu cogepkaHun ee o =3 —8% coctaBnset 11640 p/T; npu cogepaHun o =1-—3% ueHa 10600
p/T; npu copepxaHum o =(0,5—1% ueHa 7400 p/T. CpeaHwit KOIGPUUMEHT M3BNEUEHMA MONE3HOTO

nckonaemoro npu aobbiye cocrasnset 0,92. YaenbHble 3aTpathl Ha A06biuy 1 o6orauteHune 1 1 pyapl C =130p/T.
CpeaHee No oTAENbHbIM YYaCcTKaM 33131 CoAeprkaHue Mmeam yKasaHo B Taba. 6.1.

Tabnunua 6.1 - CoaeprkaHme meaun B 3a/1€XKMU

CopeprkaHue no BapuaHTam, %
Homep yyacTka 3anexu no
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umm

MnaHupyemble pe3ynbtaTbl 00ydYeHus

OueHo4Hble cpeacTsa

puc. 1.6) o[ 1]2]3[a|s5]6]7]8]09
1 40| 42| 44|40 42|42]40]40]43]45
2 20 18| 16[24]22|20]18]26]24] 22
3 06|05/06[07[05[06[07]05]06]0,7
4 05]/06|05[06[05[06[05]06]05]0,6
5 03]/04/03[04[03[04][03][04][03]04
6 03]/03/03[03[03[03[03[03[03]03




42

CTPYKTYpH
bIVi
afleMeHT MnaHnpyemble pesynbTaTbl 06yyYeHUA OueHouHble cpeacTBa
KOMneTeH
umm

0 100 200 300 400 500 600 700 800 900 M

100 1
200 -

30 i /
400 JARNNTAE
500 3k -
600 \ / 6
700 \Q

M

Puc. 6.1 Cxema nonepeyHoOro ce4eHmMa MeCTopoKAEHNA MeLHON pyabl:
1,2... - HOMepa Y4aCTKOB 3aneXu

Huxe npeanoXkeHHaa MeTOAMKA pelleHMA 3ajadu MCNoJb3yeTcAa npwu obocHOBaHWN BOBNEYEHUS B
paspa60TKy 6e,CI,HbIX OOHOKOMMNOHEHTHbLIX pyA4, 4YTO ABNAAETCA O,CI,HOﬁ M3 3a4a4 KOMMIEKCHOro mncno/sib3oBaHMA
Hegp. PewaeTtca 3aga4a sSKOHOMUYECKNUM obocHoBaHMEM Pa3MepPOB 3a1eXMN, BKﬂPO‘-laIOLLI,eﬁ Y4aCTKun 6eJ.'J,HbIX pyAa.

Kputepmnem oueHKu u,enecoo6pa3Hocw| NPUPE3KN 6e,CI,HbIX Y4aCTKOB ABNAETCA LeHHOCTb pydbl:
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anemeHT
KOMneTeH
umm

MnaHupyemble pe3ynbtaTbl 00ydYeHus

OueHo4Hble cpeacTsa

1)
rae Z - UeHHOCTb pyapl, p/T;

1] - ueHa nonesHoro KOMNOHeHTa B pyae, p/T;

£=0,92 - koadPpUUMEHT 13BIEUEHMUA NONIE3HOTO UCKOMNAEMOro, A0/ ef.;

Q —cpefHee coaepskaHue nNoae3Horo KOMMOHEHTA B pyae, L0 ea.
YcnoBuMe Npupeskn HOBbIX y4acTKOB 6egHbIX pya

Z>C (6.
2)

raoe C - cebectomocTb gob6blun 1 oboraleHus pyapl, p/T.
[ns peweHuns sagaum Tpebyetca:
1. BbINONHUTb YepTeK NONEepPeyYHOro ceveHmsa MecTopoXaeHna B macwrabe 1: 10000.
2. NocnenoBaTtenibHO (B COOTBETCTBMM C HOMEPAMM) HAMETUTb BAPUAHTbI FPaHUL, 3a1eXKU:
- BapmaHT 1 BKAtOYaeT y4acTokK 1;
- BApWMaHT 2 BKAKOYAET y4acTku 1 n 2;
- BapMaHT 3 BKAKOYAET y4acTku 1,2 u 3;

- BapWaHT 4 BKAtOYaeT y4acTku 1,2,3 n 4;
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MnaHupyemble pe3ynbtaTbl 00ydYeHus

OueHo4Hble cpeacTsa

- BApMaHT 5 BKAOYaeT y4actkm 1,2,3,4 1 5;

- BApMaHT 6 BKAOYaeT yvyactkm 1,2,3,4,5 1 6.

3. 1A Kakaoro BapmaHTa onpeaensem cpeHee coaeprkaHmue B HaMeyeHHbIX rPaHnLaXx 3aaexu:

gzzai'l:;

(6.
3)

roe @ —coaeprkaHve Meau B KayKAO0M yYacTKe, BK/IOYEHHOM B KOHTYP 3a/1€XKM Mo paccMaTpuBaemomy

BapuaHTty, %;

F, —obbem Kaxpaoro yyacTka, M.

4., [nAa Kaxaoro BapuaHTa KOHTYPOB 3aneXu onpegensem UeHHOCTb C YyYeTOM W3MEHeHMA o W

COOTBETCTBYIOLLMX LeH Ha meab (popmyna 47) U NOAYYEHHbIN pe3yabTaT CPaBHMBAEM C 3aTpaTaMu Ha Jo6bluy u
oboraweHuve. Mpu HapyweHun ycnosua (48) B oyepesHOM paccMaTpPMBAEMOM BapuaHTe LenecoobpasHbiMu

rpaHMLAMM 3a01eXMN CYUTAeM rpaHuMLbl NPeLLecTBYIOWEro BapmaHTa.

Pe3ynbTaTbl pacyeToB 3aHOCUM B Tabauuy 6.2.

Tabnnua 6.2 - LleHHOCTb pyAbl MO BapMaHTaM rpaHuL, 3a/1eKu

Bapu-
aHT

YyacTtku
3a1exu

Copep- CpenHee LUeHa *

yLIaCTKZOB, F,| »aHune a, |[coaepraHu menn B

LI,EHHOCTb I'IpVIMGl-Ia
% e o, % pyae, Ll" p/T pyAabl, ZI p/T Hue **
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MnaHupyemble pe3ynbtaTbl 00ydYeHus

OueHo4Hble cpeacTsa

>C

* - onpeaenAeTca no cpeaHemy coaepKaHuto,

**_B npnmeYvyaHnm OTMETUTb COOTBETCTBUE PE3Y/IbTAaTOB PaACHETA VA

ycnosuio (48) (Z < C wwm Z
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6) MopaaoK npoBeaeHUA NPOMENKYTOUHOW aTTecTalum, NoKasaTeNn U KpUTEPUN OLLEeHMBAHUA:

MpomeKyToyHas aTTecTaums No AUCUMNANHE «YNpaBAeHUEe KayeCTBOM PyAONOTOKA HA OTKPbITbIX
FOpHbIX paboTax» BKAKOYAET TEeOpPeTMYEeCKMe BOMPOCbl, MO3BONAKOWME OUEHUTb YPOBEHb YCBOEHMA
obyyatowmmmnca 3HaHUM, U NPAKTUYECKME 3a[aHUA, BbIABNAIOLWME CTeNeHb CGOPMMUPOBAHHOCTU YMEHUI U
BNafEeHUI, NPOBOAMUTCA B POpMe 3K3aMeHa.

3K3aMeH Mo AaHHOW AUCUMNIMHE NPOBOAMUTCA B YCTHON popme No 3K3aMeHALMOHHbIM bunetam,
KakAbl N3 KOTOPbIX BKAOYAET 3 TEOPETUYECKUX BOMpPOCA.

lMokaszamenu u Kpumepuu OYeHUBAHUA 3K3AMeEHQA:

— Ha OUEHKY «oTanuyHo» (5 6annoB) — obyYyalOWMMCA AEMOHCTPUPYET BbICOKMIA YPOBEHb
cPOPMMPOBAHHOCTN KOMMETEHLUMIA, BCECTOPOHHEE, CUCTEMATMYECKOe M TNyboKoe 3HaHWe yyebHoro
MaTepuana, cBO6OAHO BbIMONHAET NPaKTUYECKUE 33[aHMA, CBOBOAHO onepupyeT 3HAHMAMMU, YMEHUAMM,
NPUMEHSAET UX B CUTYaLUAX NOBbILLIEHHOM CIOXKHOCTMU.

— Ha OUEeHKy «xopowo» (4 6anna) — obyyaloWwMnca [AEMOHCTPUPYET CPeaHUNA YpPOBEHb
chOPMMPOBAHHOCTM  KOMMETEHLMI: OCHOBHble 3HAHUA, YMEHWA OCBOEHbl, HO [OMNyCKalTCH
He3HauYuTe/IbHble OWNOKKN, HETOYHOCTM, 3aTPYAHEHUS NPU aHAIMTUYECKUX ONepaLmax, NepeHoce 3HaHU U

YMEHWI Ha HOBble, HECTAHAAPTHbIE CUTYaALIUMN.

— Ha OUEHKY «ya0BAeTBOpPUTENbHO» (3 6anna) — obyyatowmiica 4EMOHCTPMPYET NOPOroBbIN YPOBEHD
COOPMMPOBAHHOCTM KOMMETEHUMMA: B XOAE KOHTPOJbHbIX MEPONPUATUIA  AOMYCKAKOTCA OWWWUOKK,
NPOABNAETCA OTCYTCTBME OTAENbHbIX 3HAHWI, YMEHWI, HaBblkoB, Oby4alowWwMica UCNbITbIBAET
3HauUTENbHbIE 3aTPYAHEHUA MPU ONEPUPOBAHMM 3HAHUAMM U YMEHUAMM MPU UX NEPEHOCE Ha HOBblEe
cUTYaumu.

— Ha OLEHKY «HeyA0BneTBOpUTeNbHO» (2 6anna) — obyyaoWminca AEMOHCTPUPYET 3HaHUA He bonee
20% TeopeTM4yeckoro MmaTtepuana, LOMNYCKAaeT CyWeCTBeHHble OWWOKM, He MOXKeT MoKasaTb
MHTENNEKTya IbHble HaBbIKM PeLleHns NPOCTbIX 3a4au.

— Ha OUEHKY «HeyaoBneTBoputenbHo» (1 6ann) — obyyaoWMiica He MOXKET MoKasaTb 3HAHWUA Ha
YPOBHE BOCMPOM3BEAEHUA N 0O6BACHEHUA MHDOPMALMKU, HE MOKET NOKa3aTb UHTENIEKTYasIbHblE HABbIKK

peLleHna NpocTbiX 3a4au.



