MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
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BBICIIET0 00pa30BaHUs
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Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumamurter 1m0
crenanbHOCcTH 21.05.04 I'opHoe neno (mpuka3z MunoOpHayku Poccun ot 12.08.2020 1. Ne 987)

Pabouass mporpamma paccmorpeHa u omoOpeHa Ha 3acenanpu fadenper PaszpaboTku
MECTOPOKJICHHUHN MOJIE3HBIX HCKOTIAEMBIX
09.02.2021, nporokoin Ne 6

3aB. kadenpoit C.E. I'aBpumies

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

15.03.2021 r. nporokosa Ne 5 M\

IMpencenarens 77—~ W.A. Tnanes
PaGouas mporpamma cocraBieHa: Q M
noneHT kadeapel PMIIN, kana. TexH. Hayk J.B.
JlomoxxupoB /
Penensenr:
3aB. J1a/60paTopI/IH 000 VYpanl'eollpoekr , KaHJ. TEXH. HayK

B.III. "'axsamos

/



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanunu Kadeapel Pa3paboTku MECTOPOXKICHHIA OJIE3HBIX UCKOTIAEMBIX

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.E. F_aBpHmeB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusaruu B 2023 - 2024
yueOHOM rojly Ha 3acefaHuu Kageapsl Pa3paboTKu MECTOPOXKIEHUH MOJIE3HBIX UCKOMAEMBIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. EprI/IIHeB

Pabouast mporpamMmma repecMoTpeHa, 00CcyxkaeHa u o100peHa i peanusanuu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu Kageapsl Pa3paboTku MECTOPOXKACHUN TOJIE3HBIX UCKOMAeMbIX

[Iporokom ot 20 . Ne
3aB. kadeapoii C.E. I'aBpuiiieB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHIN TIOJIE3HBIX UCKOTAEMBIX

IIporokomor _ 20 r. Ne
3aB. kadeapoii C.E. T'aBpuies

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl Pa3paboTku MECTOPOXKICHHIN TIOJIE3HBIX UCKOTAEMBIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. F_aBpHmeB

Pabouas mporpamma nepecmMotpeHa, odcyxaeHa 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)

SBIIAETCS pa3BUTHE Yy CTYJEHTOB JIMYHOCTHBIX KauecTB U  (OpPMHUpPOBaHUE
npoeCCHOHATBHBIX KOMIETEHIMH B cooTBeTcTBUUM ¢ TpeboBanmsimu PI'OC BO 1o
crenanbHOCTH 21.05.04 T'opHOE A€o B 00JaCTH M3y4eHUs] BOIIPOCOB BIIMSHUS TEXHOTCHHOM
JeSITEIbHOCTH B IpoOIecce J0ObIUM TOJIE3HBIX MCKOMAEMBIX OTKPBITBIM CIIOCOOOM; OCHOBHBIX
MEPONPUITHIA TIO MPEJOTBPAIICHUIO 3arPSI3HEHHS BO3YITHOTO OacceliHa U UCTOUICHHS BOJAHbBIX
pPECypCcOB, BOCCTAHOBJICHUIO HAPYIIEHHBIX TOPHBIMU pabOTaMU 3€MEITb.

2 MecTo JUCUMILIMHBI (MO/1YJIs1) B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMmbl

JucuunimnHa PanuoHanbHOE MCIONIB30BaHUE NPUPOJHBIX PECYPCOB BXOJIUT B YaCTh
y4eOHOro 1m1aHa GopMUpyeMyro ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHH 00pa30oBaTeIbHOM
MPOTPAMMBI.

Jlnst  wW3ydeHWsT  JUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHMSA  (YMEHHWs,  BIJIAJICHUSA),
c(hopMUPOBaHHBIC B PE3Y/IbTAaTE H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

VYrpaBieHne Ka4eCTBOM PYIONIOTOKA Ha OTKPBITHIX TOPHBIX paboTax

OTkpbITas pa3paboTKa MECTOPOKICHUN MOJIE3HBIX UCKOTTAeMBbIX

I'eomexanuka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILTIH/TPAKTHK:

[InannpoBaHuE OTKPHITHIX TOPHBIX PabOT

[IpoexTupoBanue KapbepoB

Pa3paboTka pyHBIX ¥ YTOJIBHBIX MECTOPOXKICHUN

[ToaroroBka k caaue v cadya rocy1apCTBEHHOI0 SK3aMeHa

3 Komnerenuum o0y4ammerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs

B pesynmbraTte oOCBOGHMS IUCHUILUIMHBI (Monyns) «PalnoHalbHOE HCIONB30BAHKE
IPUPOJIHBIX PECYPCOBY» 00yUAIOLIUIICS JOHKEH 001a1aTh CIE1YIOIMMHA KOMIETEHIIUSIMHU:

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIM

[1K-1 Crnocoben pa3pabaTeiBaTh pas3jieibl MPOEKTOB CTPOMUTENBCTBA, PEKOHCTPYKLUH U
TEXHUUYECKOTO MEPEBOOPYKEHUSI OOBEKTOB OTKPBITHIX TOPHBIX paboOT, NPOEKTHYIO U
TEXHUYECKYIO TOKYMEHTALMIO C YI€TOM TpeOOBaHHUM MPOMBINLIEHHOW 0€301acHOCTH

ITK-1.1 OOGO0CHOBBIBAET IJIaBHBIE MTAPaMETPhl Kapbepa, BCKPBITHE KapbepHOTO MOJIS,
CUCTEMBI OTKPBITOM pa3pabOTKH, PEKHUM TOPHBIX pabOT, TEXHOJOTHIO U
MEXaHU3aIUI0 OTKPBITBIX TOPHBIX PabOT, METOAbI NPOPHUIAKTUKY aBapuil U
CHOCOObI JTUKBUJIAIIMYU UX TOCIEACTBHUM

[TK-1.2 [IpoexTrpyer NnpHUpOLOOXPAaHHYIO AEATEIBHOCTh IPHU OTKPBITBIX TOPHBIX
paboTrax
I1K-1.3 Hcnonp3yer uHGOpMAIMOHHBIE TEXHOJOTMM IPU  HPOEKTHUPOBAHUU

KapbhepoB




4. CTpykTypa, 00bEéM H coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S5 3a4eTHBIX enuHuil 180 akaa. 4acoB, B TOM
51 (03) (K
— KOHTaKTHas pabora — 76,1 akaj. 4acoB:
— ayauTopHas — 72 akaJl. 4acos;
— BHeayauTopHasa — 4,1 akaj. 4acos;
— caMOCTOsTeNbHAs paboTa — 68,2 akaJl. 4acoB;
— B (hopme npakTraeckoit moaroToBku — 0 aka. yac;
— MOJrOTOBKA K hK3ameHny — 35,7 akaj. yac

(DOpMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
o | xomraxrHAs pabota E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax (5 Bung KOHTPOJIS
Paznen/ tema 3 (B axan. yacax) E B . p Kon
S S ©|caMOCTOATENBHOH | ycIeBaeMOCTH U
JUCIUIUIUHEBI 5 [ ., | KOMIIeTeHIIUU
@) 2 £ paboThI TIPOMEKYTOUHOM
nab. | npakt. | = Q@
Tlex. Z'g aTTecTaluu
3aH. 3aH. O &
1. 1. Bsemenume. Oxpana
aTMochepsl
1.1 Tlenu u 3a7a4u CamocTosTenbHOe
IUCHUIUINHBI,  CBSI3b €O n3ydeHune yaeOHon
CMEXHBIMU  JMCLIATIIIMHAMH. Y HAY4YHO N IK-1.1,
VYcerHblii onpoc
AHTpOIIOTeHHBIE u 2 2 3 TUTEPaTypHI TIK-1.2,
(cobecenoBanue)
MIPUPOJIHO-aHTPOIIOTEHHBIE IlonroroBka k IK-1.3
MPOLIECCHl M CIEACTBUS TIPH MIPaKTHYECKOMY
OTKPBITHIX TOPHBIX padoTax 3aHATHIO
CamocrosTenpHoe .
1.2 HctouHuku BBIOPOCOB .| VYcrHsblii onpoc
u3ydeHue yueOHon
3arps3HAIOIINX BEIIECTB H (cobecenoBanue),
KPUTEPUH MX ONACHOCTH 1 HayHHo IpoBEpKa TK-1.1,
purep ) 2 2 3 JUTEPATYPBI POBEP IIK-1.2,
OCHOBHBIE ~ METOABI  HUX BBIITOJTHEHHS
ITogroroska k . TIK-1.3
pacuera. Pacmpoctpanenue HPaKTUYECKOH
IPaKTUYECKOMY
W paccerBaHKe BEIOPOCOB padoTHI
3aHATHIO
9
CamocrosTenpHoe .
1.3 ITpaBoBbIe u .| VYcruslii onpoc
u3ydeHue yueOHoun
HOpPMAaTHUBHbBIE OCHOBBI (cobecenoBanue),
OXpaHbl aTMochepsl 1 HayHHo TIpOBEpKa TK-1.1,
P pHl- 2 2140 | 4 JMTEpATYpEI POBEP TMK-1.2,
OcHOBHBIE ~ CIIOCOOBI U BBITIOJTHEHUS
ITogroroBska k . TIK-1.3
cpezacTBa CHIDKEHHS MIPaKTAYECKON
IPaKTUYECKOMY
BBIOPOCOB. padoTsl
3aHATHIO
CamocrosTenpHoe .
.| VYcraslit ompoc
1.4 IIpodunakTrka u u3ydeHue yaeOHomn
(cobecenoBanue),
TyLIEHUE SHAOTEHHBIX W HAy4YHO oBeDKa TIK-1.1,
MOKapoB. CHuxeHue 2 2/11 4 JUTEPATYPHI poBep IIK-1.2,
BBITIOJTHEHUS
BpPEIHOTO BIIUSTHUS ITogroroBka k " TIK-1.3
MIPaKTHYECKON
MPOU3BOJCTBEHHOIO IIIyMa HPaKTUIECKOMY AGOTLI
3aHATUIO P




1.5  CanutapHO-3alllUTHAs

CaMocCTosTeNbHOE
u3yucHHe y4eOHOMH

YcrHBI onpoc

30Ha TPEeNnpHATHI U ee cobeceoBaHNe
HOPMU (?BE?HIEC Meronel u 1 HayHHO ( I oﬂBe Ka - TK-1.1,
c SHCTr];a KO.HT onsg  3a 2 2/1u 4 JTHTCPATYPE! BBIﬁOHHEHI/IH TIK-1.2,
p p ITogroroBka k . TIK-1.3
COCTOSIHUEM  BO3AYIIHOTO MPaKTUYECKON
. IIPAaKTHIECKOMY
OacceiiHa. padoThI
3aHATHIO
1.6 ®@axTopsl, BAMAIOLNINE HA
pa3Mepsl
CaHHUTAPHO-3AIIUTHON 30HBI:
macca pn 06lfeM BPEIHBIX Hoxnrotoska k CemMuHapckoe TIK-1.1,
BBIOPOCOB (prHOBaﬂ 2 2/ 4 CEMHHApCKOMY SaHSITI:/Ie TK-1.2,
p ’ 3aHATHIO IK-1.3
KOHIIEHTpaIHs BPEIHBIX
BEIIECTB, peibe) MECTHOCTH
Y TeMIIepaTypHBIA IPaJHueHT
Hrtoro no pasaeny 12 12/4,41 | 22
2. 2. PannonansHOE
UCIIOJIb30BaHUE BOJHBIX u
3eMEJIbHBIX PECYPCOB
CamocToATeNnbHOE .
.| VYcrablii onpoc
2.1 Bopmomonp3oBanme U M3y4eHne yueOHon
(cobecenoBanue,
BOJONOTpeOICHHUE. 1 HAY4YHO IK-1.1,
npoBepKa
Hopwmartusabie TpeboBanus k 2 2 3 JTUTEPaTypPHI. TIK-1.2,
BBIITOJTHEHHS
KayecTBY HCIIOJIE3YEMBIX IlonroroBka k . IK-1.3
MPaKTUYECKOU
BOJ MIPaKTHYECKOMY
paboThI
3aHATHIO
CamocTosaTenbHOe .
2.2 CrouHble BOABI U .| VYcruslii onpoc
M3y4eHne yueOHon
ycioBusi X oOpa3oBaHHs Ha (cobecenoBanue),
Kapbepax IlpaBoBast u 11 HAyaHo [IPOBEpPKaA TK-1.1,
phepax. P 2 2/11 4 JIUTEPATYPBI. poBep IK-1.2,
HOpMaTHBHAs OCHOBA BBIITOJTHEHHS
ITogroroBska k . TIK-1.3
OXpaHbl IOBEPXHOCTHBIX U MPaKTUYECKOU
NPaKTUYECKOMY
IMOJ3EMHBIX BOJ paboThI
3aHATHIO
2.3 CnocoO0sl ¥ METOHBI
CamocrosTenpHoe .
OUYHUCTKHU u -| VYcrHsblii onpoc
u3ydeHue yueOHoun
obe33apaXuBaHMsl CTOYHBIX (cobecenoBanue),
BOJ O6opoTHOE 11 HayHHo IpoBEpKa TK-1.1,
' p 2 21 | 4 JUTEpaTypbL. POBEP TK-1.2,
BOJJOCHAOXEHHE. BBIITOJTHEHHS
ITogroroBska k . TIK-1.3
Hopmupoanue MPaKTUYECKOU
MPaKTUYECKOMY
BOJIOTIOTPEOICHUS Ha paboThI
3aHATHIO
Kapbepax
24 3eMebHbIT OTBOJI
Kapbepa. [Tokazarenu
CamocToATeNnbHOE .
OLICHKH HCIIONIb30BaHUS .| YcrHbri ompoc
n3ydeHune yaeOHon
3eMeJTb. TIpaBoBas u (cobecenoBanue),
HOpMaTHBHAs OCHOBA 1 HayHHo IpoBepKa TK-1.1,
p 2 2/11 4 JUTEPATYPHI. TIK-1.2,
OXpaHbl 3eMeJIbHBIX BBITTOJTHEHU ST
ITogroroBka k . TIK-1.3
pecypcoB. OcCHOBHBIE MIPaKTAYECKON
MIPaKTHYECKOMY
HarpaBJICHHUS CHIDKCHUS padoTsl
3aHATHIO
3eMJICEMKOCTH  OTKPBITBIX
TOPHBIX paboT
2.5 PexynpruBanms
HapyIICHHBIX 3eMeb. CamocTosaTenbHOe .
.| VYcraslil ompoc
Obuiee TIOHSTHE o u3ydeHue y4eOHOH
(cobecenoBanue),
PEKYJIbTUBALIMH. U HAy4HO POBEDKA TIK-1.1,
HopmartusHsie TpeboBaHus K 2 2/11 4 JUTEPaTYPBHI. poBep TIK-1.2,
BBITTOJTHEHU ST
PEKyJIbTUBALUY. IlonroroBka k . IIK-1.3
MIPaKTHYECKON
T'opHOTEXHUYECKAS u MIPaKTHYECKOMY AGOTLL
Ouonoruueckas 3aHATHIO P

PEKyJIbTUBa A




2.6 CHAarne, XpaHEHHE U

UCIIOJIb30BaHKE
IUIOIOPOJTHOTO  [TOYBEHHOTO
cIlosl. 3emieBaHue
MaJIOTIPOJYKTHUBHBIX 3€MeJb.
CDOpMI/II)p(;ugaHI/Ie u Toarorosxka F KonTposnbHas TK-1.1,
BOCCTaHOBJICHHE JaHaIIadra 2 2/u 4 KOHTPOILHOH pabora TIK-1.2,
pabote IK-1.3
IPU  OTKPBITBIX  TOPHBIX
paborax.
[TpoTrBO3pO3HOHHASL
PEKYIbTUBALIMA.
O3eseHeHne OTBAJIOB
HUroro no pazaeny 12 12/51 | 23
3. 3. ParnmonansHoe
WCIIOJIb30BaHHE HEJp
3.1 [IpaBoBrie u
OpraHU3allMOHHBIE BOIPOCHL.
OcHOBHbIE HaTpaBJICHUS CamocrosTensHoe VerHiit onpoc
palyoOHaIbHOTO u3ydeHune yueOHon (coBecenoBane
HCIIOJIb30BAaHUs HEIp IIpU U HAy4HO IpOBEpKA ’ IK-1.1,
OTKPBITBIX TOPHBIX padoTax. 2 2 3,2 JTUTEPaTypPHI. BBIIONHCHISL TIK-1.2,
Ilotepu TI0JIE3HBIX IloaroroBka k R IK-1.3
HCKOIIaeMBbIX. OcHOBHBIE MIPAKTHYECKOMY paBoTLI
HarpaBJICHHUS 3aHATHIO
panyoHaIbHOTO
UCIIOJIb30BAHUS HEJP
CaMmocrosTensHoe .
3.2 Tlokazarenn moTepp W H3yueHHe yaeOHOM VYcTHbIi ompoc
3aCOpEeHus HHOHGSE{OFO 1 HayaHO (cobecenoBanue, MK-1.1,
HCKOIIaeMOT0. MO U poBepKa
KOCBEHHBIN MGTO,I[II:I pacdera 2 2/1u 4 JHTCPATYPE! BLIII')IOJIHI;HI/IH TIK-1.2,
k0a(PurenTon NOTepPB, Tonrorosxa K MIPAKTHUECKOI TK-1.3
3aCOpEHNUs, U3BJICUCHUS MPAKTHHICCKOMY padoTHI
3aHATHIO
33 Kommnekcnoe
UCTIOJIb30BaHNE CamocrosTensHoe VerHIi onpoc
JI0OBIBAEMOTO u3yueHue y4eOHOH (coBecesioBane
MUHEPATHLHOTO CHIPBSL. ¥ HAyYHO ’ TIK-1.1,
IToxazarenu KOMILIEKCHOCTH 2 2/11 4 JUTEPATypPbI Biggziiiiﬂ IIK-1.2,
KCIIOJIb30BaHU HEeTp. ITogroroska k . TIK-1.3
KommiekcHble  mokaszarenu MPaKTUYECKOMY HpaKquGCKOH
KadyecTBa TIOJIE3HOTO 3aHATHIO PaboTe!
HCKOITAeMOTO
3.4 TlomyTHble TOJNE3HBIE
KOMITOHEHTBI u nux CamocrosTensHoe VerHIi onpoc
MPUBEACHUE K OCHOBHOMY. u3yueHue y4eOHOH (coBeceionane
N3Bnexaemast LIEHHOCTh ¥ HAyYHO ’ TIK-1.1,
MOJIE3HOTO HCKOIIaeMOT0. 2 2/11 4 JIUTEPATYPBI. nggziziiﬂ IIK-1.2,
Meronpl  POEKTHPOBAHUS ITogroroska k 1IpaKTHHUECKOT TIK-1.3
KOHTYpPOB Kapbepa C Y4eToM MPaKTUYECKOMY paboTsl
KOMIIJIEKCHOTO OCBOCHHUS 3aHATHIO
MECTOPOKACHHS
3.5 Yrunmzanus
BCKPBIIIHBIX opoJI u
OTXOZIOB oboraieHus.
CamocrosTensHoe .
Cucremsl 51 METO/BI .| VYcrusrii ompoc
nepepadboTKH, H3quIH:;I:y2::IZ6HOH (cobecenoBanue, MK-1.1
00e3BpeKMBAHUS u MIpOBEpKa S
BaXOpl(:))HeHI/Iﬂ OTXOJIOB. 2 2/u 4 JTHTCPATYPE! BLIEOJ‘IHI;HI/ISI TIK-1.2,
TexHonornueckue Toxroroska k MPaKTUYECKOU TK-1.3
NPaKTUYECKOMY
0COOCHHOCTH paboTsI
(hopmupoBaHus u SAITHIO
pa3paboTKu  TEXHOTCHHBIX

MECTOPOXKICHUN




3.6 IIpomsblnineHHas
IIEHHOCTb OTXOJIOB T'OPHOTO
npou3BoACTBa. [3BiedeHue
TIOJIE3HBIX KOMITOHEHTOB
METOJIOM  BBIIICIAUUBAHUSL.
Crioco0b1 JIOU3BIICUCHUS
TIOJIE3HBIX KOMITOHEHTOB.
OddexTHBHOCTD
KOMIUIEKCHOTO
UCTIOBb30BAHUS
MUHEPAIBHBIX PECYPCOB H
OCBOCHHS TEXHOTEHHBIX
MECTOpOXKAECHUNH.  MeTtoabl
9KOHOMHYECKOH OLIEHKHU
palMOHATIBHOTO  OCBOCHUS
Heqp

2/11

TToaroroBka k
TECTHPOBAHHIO

TectupoBanue

IK-1.1,
IK-1.2,
IIK-1.3

3.7 [IpomexyTounas
aTTecTanus

TToaroroBka k
9K3aMeHY

DK3aMeH

IK-1.1,
IK-1.2,
I1K-1.3

Hroro no pasgeny

12

12/51

23,2

Uroro 3a cemectp

36

36/14,41

68,2

OK3aMCH

Hroro nmo gucuuiinge

36

36/14.4
)4

68,2

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jiig  peanu3zanuu  NPEeAyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B  KayecTBe
00pa30BaTeNbHbIX TEXHOJIIOTUN B IPENOAABAHUU JUCUMILIMHBI «PaloHanbHOE UCIOIb30BaHUE
MPUPOJHBIX PECYPCOB» HCHOJIB3YIOTCS TPAAUIIMOHHAS W MOIYJIBHO - KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

[lepenaya HEOOXOOUMBIX TEOPETUYECKUMX 3HAHUNW U (OPMUPOBAHHME OCHOBHBIX
perocTaBiie-HUM 1Mo  Kypcy «PalnuoHanbHOE MCHOJIb30BAaHUE IPUPOAHBIX PECYPCOB»
MPOUCXOUT C UCMOJIb30BAHUEM MYJIBTUMETUNHOTO 000pYI0BaHUSI.

Jlekuuu TPOXOAAT B TPAAMLUMOHHOM ¢dopme, B Qopme nekuui-uHpOpMarms,
JEKIUH-KOHPEPEHITUH, JIEeKIMH-KOHCYIbTAMA M MPOOJEMHBIX JeKuuid. TeopeTudeckuit
MaTepuaig W3J0XKECHHbI U OOBSCHEHHBIH CTyJEHTaM Ha JICKIUAX-UH(OPMAIMAX, MOIICKUT
CaMOCTOSITEIBHOMY  OCMBICJIGHHI0O W 3anoMuHaHuio. COBOKYIMHOCTh  JIOKJIAJIOB IO
NpeBapUTENbHO MOJATOTOBICHHOW MpPOOJeMaTUKE CHAENAHHBIX Ha JIEKIUU-KOH(epeHInH
o0OecrieunBaeT BCECTOPOHHEE OCBELICHHE MPOOJIEMBbl 3a CUeT JOIMOJHEHHS U YTOYHEHHS
npernojaBaTeyeM, a TakKKe IOJIBECHHEM HTOTOB B KOHIE JIEKIUH C (OPMYIHPOBAHUEM
OCHOBHBIX BBIBOJIOB. TeopeTuueckuii MaTepuall Ha IpOOJIEMHBIX JIEKIUSX SBJISETCS PE3yIbTaTOM
YCBOEHHUS IOJYyYEHHOW HH(POpPMAIMK IOCPEACTBOM IIOCTAHOBKU IPOOJIEMHOTO BOIpoca U
noricka myted ero pemieHus. Ha Jeknusx — KOHCYNbTAlMSIX H3JI0KEHHE HOBOTO MaTrepuana
COIPOBOKAAETCS IOCTAHOBKOM BOIPOCOB U JJUCKYCCHEN B TOMCKAX OTBETOB HA 3TU BOIIPOCHI.

[Ipn mnpoBegeHMH MPaKTUYECKUX 3aHATHA HCMONb3yeTcss paboTa B KOMaHe,
KOHTEKCTHOE 00ydeHHe, 00yueHHE Ha OCHOBE OIbITa, «MO3TOBOM HITYpM» U TPaJULMOHHBIN
ceMHUHap.

CamocrosiTenbHast padoTa CTUMYJIUPYET CTYAEHTOB B IIPOLIECCE MOATOTOBKU JIOMAIIHUX
3aJJaHUH U TOKJIAJIOB JUIsl IPAKTHUECKUX 3aHITHIA, IPU MMOATOTOBKE K HTOrOBOI aTTecTaluu

6 YueOHO-MeTONMYECKOE 0O0ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4arouXxcst
[TpeacTaBneHo B MpUIOKeHHH 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBEACHHUS NPOMEKYTOYHOM ATTeCTALMHA
[IpencraBieHsbl B IPUIIOKEHUU 2.

8 YueOHo-MeTOAUYecKOe M MHGOPMAIMOHHOE 00ecneYyeHue JUCHTUNIMHBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. KoBanenko, B.C. ParnnonanbHOe HCIIONB30BaHUE M OXPaHa MIPUPOIHBIX PECYPCOB MPH
OTKPBITBIX TOPHBIX padorax: OXpaHa 3eMENbHBIX PecypcoB [DIEKTPOHHBIN pecypc]: yueOHoe
nocooue / B.C. KoBanenko, A.B. HukonaeB. — MockBa: MUCHC, 2016. — 190 c. — Pexum
noctytma: https://e.lanbook.com/book/108123. 3ari. ¢ sxpana.

2. Kopanenko, B.C. PannonanbHO€ UCIIOJIb30BaHKE U OXpaHa MPUPOIAHBIX PECYPCOB MPHU
OTKPBITBIX TOpHBIX padoTtax: OxpaHa aTMocdepsl [DNeKTpoHHBIN pecypc]: yueOHoe nocodue /
B.C. Kosanenko. — MockBa: MHUCUC, 2015. — 96 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/116430. — 3aru. ¢ skpaHa.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. KoBanienko, B.C., PanioHanbeHOE HCIIOIb30BaHUE M OXPaHa MPUPOJHBIX PECYPCOB IPU
OTKPBITBIX TOpHBIX paborax [OnekrpoHHBIH pecypc]: mpaktukym / B.C. Kosanenko, A.B.
Hu-konaes, B.B. Tamanmn. — MockBa: MUCHUC, 2019. - 100 c.- Pexum pocryma:
https://e.lanbook.com/book/129025. — 3ar1. ¢ skpana.

2. JHenncoB, B.B. OcHOBBI NpUPOJOINONB30BAHUS U HHEPropecypcocOepereHms
[Dnex-TpoHHBIN pecypc]: yuebHoe mocobue / B.B. [lenucos, .A. Jlenucosa, T.U.



JHpoBoBo3oBa, A.Il. Mockanenko. - — Cankr-IlerepOypr: Jlans, 2019. — 408 c. - Pexxum nocryna:
https://e.lanbook.com/reader/book/113632/#1. — 3aru. ¢ skpaHa.

3. Tpy6euxoii, K. H. OcHoBBI ropHOTO nena [DnekTpoHHbIH pecype] : yueonuk / K. H.
Tpy6enkoi, FO. I1. I'amuenko. — Mocka : Akagemudeckuid [Ipoekt, 2020. — 231 ¢. — ISBN
978-5-8291-3017-6. // Jlanp : snekrpoHHO-OMONMMOTEYHAs cuctema. — Pexxum pocryma: URL:
https://e.lanbook.com/book/132543 — 3aru. ¢ skpaHa.

4. 'oponuunuenko, B.U., JImutpues A.I1.. OcHOBBI ropHOTO Aena [ DIeKTPOHHBINA pecypc]:
Y4eOHuK 11 BY30B. — 2-¢ u3n. crep. M.: U3marensctBo «l'opHas kHuray , 2016. — 443 ¢. —
Pe-xum gocryma: https://e.lanbook.com/reader/book/101753/#1. - 3ar. ¢ skpana.

5. KonecnukoB, B.®. TexHOnorus M KOMIUIEKCHAsI MEXAaHHU3aLUsl OTKPBITBIX TOPHBIX
paboT [DnekTpoHHBIH pecypc|: yueOHoe mocobue s cTyaeHToB crnenuansHoctH 21.05.04
«"opnoe ne-no» / B.®. Konecaukos; B.JI. MaptesnoB; Ky3['TY. - Kemeposo 2017. - 189 c. —
Pexxum nocrymna: https://e.lanbook.com/reader/book/105426/#1. - 3armn. ¢ skpaHna.

B) MeToauyeckne yKazaHus:

1. Homoxwupos J1.B. ParimonanbHoe UCIOIB30BaHKE U OXPaHa IPUPOIHBIX PECYPCOB:

Metoauyeckiue YyKa3aHHs K BBINOJIHEHUIO MPAKTHYECKUX paboT MO AMCHHUILIIMHE
«PanyoHanbHOE HCHOJIB30BAaHUE U OXpaHAa IMPUPOJIHBIX PECypcoB» s  CTYICHTOB
cneruanbHocT 130403 «OTKpBITHIE TOpHBIE paboThl». Maruutoropek: MI'TY, 2012. 36 c.

2. TaBpumen C.E., Kapayno I'.A., Kapaynos H.I'., Jomoxupos /I.B. Bckpeitue u
CUCTEMBI pa3paboTKu MecTopoxkaeHui. Yuel. mocodue. Maruuroropck, MI'TVY, 2009.-129 c.

3. Homoxupos, /. B. IIpoekTupoBaHue M IUIAHUPOBAHHE OTKPBITHIX TOPHBIX PadoOT ¢
MIPUMEHEHUEM COBPEMEHHBIX MPOTPAMMHBIX CPEACTB [ DIEKTPOHHBIN pecypc] : yuebHoe mocodue
/ . B. Jomoxupos, U. A. ITerranes ; MI'TY. - Marautoropek : MI'TY, 2018. - 1 anexTpoH. omT.
muck  (CD-ROM). - 3arn. ¢ turyn. o3kpana. — Pexum  poctyma:  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3474.pdf&show=dcatalogues/1/1514
291/3474 . pdft&view=true - ISBN 978-5-9967-1246-5. - CsenmeHus [AOCTYIIHBI TakKXe Ha
CD-ROM.

4. Jomoxwupon, JI. B. Texuomorus pa3paOOTKH yroidbHBIX MECTOPOXKICHHIA
[DnexTpoHHbIi pecype] : yueOnoe mocobue / . B. domoxupos, U. A. Ileiranes ; MI'TY. -
Marnutoropck : MI'TVY, 2018. - 1 anexktpoH. ont. auck (CD-ROM). - 3ari. ¢ TUTYIN. 3KpaHa. —
Pexum JIocTyna: URL:

https://magtu.informsystema.ru/uploader/fileUpload7name=3445.pdf&show=dcatalogues/1/1514
754/3445 ndf&view=trm - ISRN 07R-5-00A7-1127-7 - Crenenug nocTviant Tavske aa (CND-ROM

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pEcypChI:

IIporpammHoe oGecnieueHue

Haunmenosanue [10 Ne noroBopa Cpoxk neiicTBHS JTUIEH3UH
MS Office 2007 Ne 135 or 17.09.2007 Geccpouro
Professional
7Zip cB000JTHO pacrpoctpansemoe [10 0ECCPOYHO
MS Windows 7
Professional (s J-1227-18 o1 08.10.2018 11.10.2021
KJ1aCCOB)

MS Windows 7

Professional (s H-757-17 o1 27.06.2017 27.07.2018
KJ1aCCOB)

FAR Manager cBoOoHO pacrpoctpansemoe [10 OECCPOUHO




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBaHue xypca Ccolaka
OnextpoHHas 6a3a nepuonndeckux m3ganuil East View
Information Services, OO0 «1IBUCy
Hanumonanenas MH(POPMALMOHHO-aHAIUTHYECKas URL-
cucrema — Pocculickuil MTHAEKC HAy4YHOTO LUTUPOBAHUSA '
(PUHII)

[Touckoas cuctema Axanemust Google (Google Scholar) [URL: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project _risc.asp

HNupopmanronHas cucreMa - EIMHOE OKHO JOCTyma K URL: http://window.edu.ru/
nHGOPMAIMOHHBIM pecypcam

denepanbHoe roCyJIapCTBEHHOE OIOJKETHOE
yupexaenne «Denepanbubiii HCTUTYT npombinuienHo|URL: http://wwwl fips.ru/
COOCTBEHHOCTH

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUILTHHBI (MOIYJIs1)

MatepuaabHO-TEXHHYECKOE 00eCrieYeHNe TUCIIUTUTHHBI BKITFOYACT:

1. VYyeOHble ayauTOpuu JUIsi TPOBEACHHUS  3aHATUN  JICKIIMOHHOTO  THUIA
(MynbTUMeTUITHBIC CpEACTBA XPAaHSHUS, TIEpeIavd ¥ IPEICTaBICHUS NHPOPMAITIH ).

2. VYyeOHble ayauTOpPUU MJiA MPOBENEHUS MPAKTUYECKUX 3aHITHH, TPYNIOBBIX H
WHIUBUIYAIGHBIX KOHCYJIbTAIMA, TEKYIMIETO KOHTPOJS H TPOMEKYTOYHOW aTTeCTAlUU
(MynbTuMenuitHbIe CpeICTBAa XpaHEHHUs, Mepeadl U npeacTaBieHus nHpopmanuu. Kommneke
TECTOBBIX 33aJJaHUH JUISI IPOBEACHUS IPOMEKYTOUHBIX U pyOEKHBIX KOHTPOJICH).

3. Tlomemenuss ans camocTosTensHOM paboTel obOydaromuxcs (IlepconanbHbie
KoMmmbioTepsl ¢ makerom MS Office, Beixoqom B MHTEpHET W C IOCTYNIOM B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCUTETA).

4. TlomemeHuss ansi XpaHEHUS M MPOMUIAKTUYECKOTO OOCITY)KUBAaHUS Y4eOHOTO
obopynoBanus (Llkader ams xpaHeHus y4eOHO-METOAMYECKON JOKYMEHTAIMH, Yy4eOHOro
000pyI0BaHUS U YI€OHO-HATIISTHBIX TIOCOOUIA).



MpunoxeHune 1
YuyebHO-meTOoAMYECKOe obecneyeHne camoCcToATeNbHOM paboTbl obyyalowmxca
HaumeHosaHue npakmu4ecKux 3aHamulii:
1. PacueT 06bEMOB, TEPAEMbIX M 3aCOPAIOLLUX MOPOA B BbIEMOYHOM H/10KeE.

2. Pacuet n3snekaemoi LEeHHOCTN KOMMNJIEKCHOIo Nosie3HOro MCKonaemoro 1 BbiaeneHune
OCHOBHOIO NOAE3HOMO MCKOMAeMOro KOMMJIEKCHOM pyabl.

3. O60CcHOBaHME rpaHmL, BblIeMOYHOro 610Ka:
a) N0 ONTMManbHOMY COOTHOLLEHWIO MOTEPb M 3aCOPEHUS;
6) N0 3KOHOMUYECKMM NOCNEACTBUAM NOTEPb U 3aCOPEHMA.

4. OKOHTYpMBAHME 3aN1EKM NONE3HOTO MCKOMAEMOTO C y4eTOM BOBeYeHNs BeaHbIX pya v
pyA, NOMYTHbIX KOMMNOHEHTOB

5. OnpeaeneHve npeaenbHbiX KOHTYPOB Kapbepa C y4eTOM KayecTsa Nno/ie3Horo
MCKOMaeMoro no KayecTBeHHO-reoOMeTPUYECKOMY NOKa3aTeto KapbepPHOro nos;

6. OnpeneneHne npeaenbHbIX KOHTYPOB Kapbepa € y4eTOM KayecTBa NoNe3Horo
MCKO-NaemMoro no KayectBeHHOMY KO3pPpULMEHTY ropHOM Macchbl.

HaumeHoeaHue mem ceMuHapcKux 3aHamuii:

- COBpeMeHHble TeHAeHUMM B 061aCTV paLMOHanbHOro MCNO/Ib30BaHMUA BOAHbIX
pecypcos;

- COBpPEMEHHbIe MeToAbl OLLEHKN aHTPONOreHHOro U NPUPOAHO-aHTPONOreHHOro
BO3/4€MCTBUA OTKPbITbIX FOPHbIX PaboT;

- COBpeMeHHble TeHAeHLMM B 061aCTV PaLMOHaNbHOro NCNO/Ib30BaHMUA 3eMe/bHbIX
pecypcos.

- cOBpeémeHHble TeHAeEHL N B obnactn PaunNOHaNBbHOIO UCMNO/1Ib30BaHNA HeOP,

- KpUTEpPpUM OUEHKN PpaLlMOHaIbHOIO NCMOJ1Ib30BaHNA NPUPOLOHbIX PECYPCOB.

Tecmobl 8213 camonpoeepKu:

Tectr Noi

YKasaTb BEPHbIA OTBET U AaTb PaclndpPoBKY 0603HAUYEHU B HEM.



1 CopeprkaHue metanna B cbipoit pyae ( o ;) onpeaenserca:

a) a =a6an . B) a.q=Qn06'a6an ’
A q-n "’
_aﬁan
6) Otn=0.6an-(1—P) ; r) aﬂ_1_P

2 bopToBOe coaepKaHue NoAe3HOro KOMMNOHEHTa B PYAHOM 3a/1eXu — 3T0:

a) MMHUMaNnbHOE coAepyKaHue, NPU KOTOPoM  6) MMHMMAIbHO AONYCTUMOE CpeaHee

A06blya 1 nepepaboTKa NoAe3HOro coAepKaHue 3a TekyWw Mt nepuog paspaboTku
MCcKoMnaemoro peHTabenbHbl; MECTOPOXAEHUS;

B) MMHMUMa/IbHO AONYCTUMOE COAEepKaHue B r) npesenbHOe MUHMMAIbHOE COAEP KAHME,
KpaeBbIx Npobax, Npn KOTOPOM A0CTUTaeTcs npu KOTopom peHTabenbHOCTb A06bI4N,
MaKCMManbHbIn 3¢ dEKT aKcnayaTaumm oboraueHns u meTannypruyeckoro nepegana
MECTOPOXAEHUS; pyLAbl paBHa Hyo.

3 Koa¢puumneHT ycpegHeHUA KayecTBa Nose3HOro ucKonaemoro ( Ky) Ha CKnage-cmecutene
onpeaenserca:

o as3r] Gsar
a) K — _pa3p : 8) K — __sap ;
y y
O zarp G pazrp
c -c c -c
a3 3al 3ar] as3r]
6) K = pasrp Uy ; I') K = P pasrp
y y
Gpasrp G pazrp

4. ONTMMaNbHOE COOTHOLUEHUE 3KCM/IYaTauMOHHbIX Ko3pPULMEHTOB NOTepb U 3acopeHus
onpegenserca:

a) MMHMMAaNbHbIM yLepbom OT NoTepb U 8) MUHUMAbHOU 8eaUYUHOU «9KOHOMUYECKUX
3aCopeHus; nocanedcmeauli» nomeps U 3aCOpPeHus.

6) MaKcMManbHOM BeNnYNHOM KoadduumeHTa
3KCNyaTaLMOHHbIX 3aMacos;

5. MNoKasaTtenb CNOXKHOCTU 3a1€XKN 3aBUCUT OT:

a) Yyrna Hak/10Ha KOHTaKTa NoJ1€3HOIo B) M3MEHYMNBOCTU Ka4yeCTBa NOJIE3HOIO
MCKOMaemMoro; MCKOMaemoro.

6) rnybuHbI 3a/1€raHnA NONEe3HOro
NCKOMaemMoro;

6 BepTuKanbHoe B3pblBOpa3aesieHUe OCHOBAaHO Ha UCMO/Ib30BaHUU:

a) rpynnoBoOro KOPOTKO 3ameaNeHHOro 6) BHYTPUCKBAYXKMHHOTO 3ameaNeHuns;



B3pblBa; B) NOCKBaXXMHHOTO 3ameaneHus.

7 MexK3aboiiHoe ycpegHeHue obecneumBaeTca:

a) perynMpoBaHMeM HanpaBAeHWUA Pa3BUTUA 6) onepaTUBHbLIM PEryIMPOBAHMEM HArpy3Ku
ropHbIX paboT; Ha Ao6blYHble 3abou;

B) KOHycOBaHMeM B 3abosnx.

8 OcHoBHOE Hanpas/ieHue ncnosib3osaHnA BCKPbLIWHDbIX NOPOA MeCTOpO)KAeHMﬁ cmaeputoB U
MarHeTuToB:

a) d)I'II-OCbI ANnAa meTannyprm4eckoro nepenena, B) B KayecTBe 3anosHuTenen 6eToHos.

6) AnAa n3rotoeneHNA N3BECTHAKOB;

9 Nokasatenem N3MeH4YMBOCTMU KayecTBa NONIE3HOro UCKOMNAeMoro ABAAETCA:

a) KoadpDULUMEHT ycpeaHeHuUs; B) pa3amax 3Ha4YE€HUIM COAEPIKaHWNA MOJIE3HOIO
KOMMNOHEHTa eAUHUYHbIX NPob;
6) cpeaHeKBaapaTUYHOE OTKNIOHEHME

co,u,epmaHMﬁ NnoNe3HOro KOMNOHEHTa pAaa
€ONHUNYHbIX r|p06,‘

r) cpeaHee abcoIlOTHOE OTKIOHEHUE
COAEPKaHUIM NOIE3HOTO KOMMOHEHTa psAaa
e4MHNYHbIX NPo6.

10 KoadppuumenT akcnayataumoHHbix 3anacos ( K ) onpeaenserca:

a) K=(1-N)-(1-P); g K=1-M .
1-P '
Qs
6) K = 231 ;
Qs r K=1_ﬁ
Q6an

11 YcnosHoe copaep)KaHUe NOJIE3HbIX KOMMOHEHTOB B KOMMJIEKCHOW pyae (ay)
onpeaenserca:

o;-n; ; B) o, =(X,OCH+Z(Xi-ni

n
a) a, =
i=1 i=1

y

n
6) Oy = Ology +Z(Xi ;
i=1

12 MokKa3saTtenb CAOXKHOCTU 3aN1E€XHU — 3TO:

a) naowaab KOHTAKTOB NMOJIE3HOTO 6) 06bem 6anaHCOBbIX 3aNacoB 3a/1EXKN,
MCKOMaemoro ¢ NycTbiIMW NOpPOoAamMu, NPUXOAALIMIACA Ha eANHMLY noWwaam
npuxoanlanca Ha eaMHULY 6anaHCoBbIX KOHTAKTOB C NyCTbIMM NOPOAAMMU.

3aNacCoB 3a/1€XKNH,



13 NHTerpanbHblii KO3PPULUEHT U3BNEUEHUA NONE3HOTO0 KOMNOHEHTa U3 Heap ( € ):

1-1 B) e=1-I1 ;
a) e=—— ;
1-P
N e=1-P

6) e=(1-M)-(1-P) ;

14 MuHMManbHoe npOMbIWIEHHOE coAeprKaHMe NOMe3HOro KOMMOHEHTa B MNOJIe3HOM
MCKONaemom — 370:

a) HUXKHWUI Npesen copeprKaHusa, npu B) MMHMMaNbHOE CpesHee CoAepiKaHue 3a
KOTOPOM peHTabesbHOCTb A06bIUM U TEKYLWUI nepmos, JoNycTMMoe No yCA0BUIO
nepepaboTKM MCKONAEMOro paBHa Hyto; peHTabenbHoCTU A06bIYKN U NepepaboTKu.

6) HUXKHWUI Npegen coaeprkaHua, npm
KOTopom Aobbi4a n nepepaboTka nonesHoro
NcKomnaemoro peHTabenbHa;

15 KoadPpuumeHT notepb nonesHoro nckonaemoro ( 1) onpegenserca:

a) |'|=Q“m6 ; B) I'I=1—Qﬂ ;
6an QAOG
6) |-|=—Q6arI ; r |'|=1—Q":"06
)
Q.q06 6an
Tect No2

YKa3aTb BePHbI OTBET M AaTb pacliMdpoBKy 0603HAYEHUI B HEM.

1 KoadpduumeHT 3acopeHua nonesHoro nckonaemoro ( P ) onpeaenserca:

Q o
a) P=1-—_#"¢ . g) P=_A% .
6an A gan
6) P=1— 5% | ) P=1- —oan
aﬁan a.qoﬁ

2 KomnneKcHbIW NOKa3aTelb KayecTBa N0J1€3HOr0 MCKOMaemoro — 37o:



a) n3BseKaemaa LeHHOCTb No/1e3HOro B) yCNoBHOE coaepaHue nosie3Hbix

NCKOMaemoro; KOMMOHEHTOB;
6) anrebpanyeckan cymma NonesHbix 1 r) anrebpanyeckas cymma cogepaHuit Bcex
BPeAHbIX CBOWCTB, NPUBEAEHHbIX B N3B/IEKaeMbIX NONE3HbIX KOMMNOHEHTOB.
CONOCTaBMMOCTb MO 3HAYMMOCTU U eAUHULAM

N3MepeHus;

3 K03¢¢MUMEHTOM KOHAWLUUNOHHOCTU 3anNacoB N0J1Ie3HOro MCKonaemoro AsnAaeTcAa:

a) UEHHOCTb M0JIE3HOro UCKOMAeMoro, 6) 3aTpaTbl Ha A06bIYY 1 NepepaboTKy
npuxogsawanca Ha 1 pybab 3aTpaT no gobbl4e  MOIE3HOrO MCKOMAeMoro, npuxogawmeca Ha 1
n nepepaboTke; py6/b ero n3BaeKkaemom LeHHOCTHU.

4 KoapdpuumeHT notepb AN KOMNNEKCHON (MHOrOKOMNOHEHTHOM) pyAbl:

a) n:1_Qn06 -Znoﬁ B) n:1_QA06'a.qo6

7

Q6an ZGan QGan'(X‘Gan
6) HZM :
Zﬁan

5 OCHOBHbIMM NONYTHbIMMU NMOJIE3HbIMU KOMMNOHEHTaMU MeAHO-HUKeNEBbIX pyA ABNAIOTCA:
a) Ti, Ag, Fe; 8) Mo, Zn, Fe .

6) Co, S, Pt;

6 OcHOBHbIM cnocobom oTaeneHuna 3010Ta n cepe6pa U3 pyAa UuBeTHbIX mMeTanzioB ABNAETCA:

a) rpaBUTALMOHHOE OTAENEHNE U3 6) NepeyYmcTka KOHLEHTPATOB OCHOBHbIX
n3menbyeHHon ana ¢paotaumm pyabl; KOMMOHEHTOB;

B) BblaeNeHne 13 pacnnasa npu
MeTaNNypPruiyeckom nepegene.

7 NMonyTHble BaHaguii, Meab, LMHK U3B/IEKAIOT NPU 060raleHUm KenesHbix pya;

a) dnoTaumen NPoOMNpPOAYyKTOB 0boralleHus; B) NEPEYNCTKOM KONIJIEKTUBHbIX KOHLLEHTPATOB.

6) pnoTaumelrt xBOCTOB MOKPOM MarHUTHOM
cenapauuu;

8 BoBneueHue B pa3paboTKy HegHbix 3ab6anaHCOBLIX pya 3KOHOMMUUYECKM uenecoobpasHo,
eCc/In cyMmmapHan U3B/iIeKaemMas LLeHHOCTb pyAbl;

a) 6bosblue 3aTpaT Ha Aobbluy; B) 6osblLe 3aTpaT Ha A0bbivy, oboralieHme U

MeTaNNypruyeckmn nepeaen.
6) 6obLUe 3aTpaT Ha A0bbIYY U oboraleHue;



9. Ona orpaHnyeHnA 3aneXn KOMNAEKCHbIX pya ncnonb3yeTrca ycaosue:

a) paBeHCTBO KoapduumeHTa 6) paBeHCTBO KO3pPpUuLMeEHTa
KOHANUMOHHOCTM 3aMacoB MoJiIe3HOro KOHANLMOHHOCTM 3aMacoB eANHULLE;

MCKOMaemMoro Hy/io;
B) KO3dOUUMEHT KOHANLMOHHOCTM 3aMacos

6onblue eANHULbI.

10 MpuBeaeHne NONYTHLIX NOJIE3HbIX KOMMNOHEHTOB K OCHOBHOMY NMPOU3BOAAT C MOMOLLbIO
Koadpduumenta (n):

(Ulnonyr - Cnonyr ) *€nonyr I"lnonyr *€nonyr

a) n= ; 6) n= ;
(Ulocu - Cocu ) *€ocH uOCH *€ocn
Z
B) n= nonyr
Z

11 BopToBoe copiep)kaHue i-ro NONYTHOro NONE3HOr0 KOMNOHEHTA ( OLg,,ri) ONpeaenserca

a) Qgopri = Xeopr.ocn TNi * Agopr.ocn B) Ogopri = Qcpenn.i *Ni

6) Ogopri = %opr.och “Ni

12 KauecTBeHHbIW KO3pPULMEHT rOPHOM MaCCbl AR Kapbepa KOMNIEKCHbIX PyA - 3TO

a) o6bem ropHoi macchl npuxoanLlenca Ha B) LLEHHOCTb OAHOM TOHHbI MO/E3HOro
LEHHOCTb OAHOM TOHHbI NONIE3HOTO MCKOMaemMoro Npmuxoaawanca Ha eaAnHuLy
NCKOMaemMoro; obbema ropHoi macchl.

6) 06beEM ropHOM Macchl NpuxoadALLeica Ha
TOHHY NO/1€3HbIX KOMMOHEHTOB;

13 KaquTBeHHo-reome'rpuqecxuﬁ NMOKa3aTe/ib KapbepHOoro nona - aTo

a) o6bem NonesHoro UCKonaemoro B) MAcCbl NONE3HOTO0 KOMMOHEHTA,
npuxoaALniAca Ha eAnHULY 0b6bema ropHom coAepKallasnca B 04HON TOHHE pyabl;

MaCCbl B KApbeEPHOM MNoAe,
I') Macca none3Horo KOMMoOHeHTa,

6) 06bem ropHoi maccbl, NPUXOAALLUICA Ha coAepKallancs B eANHMLE TOPHOMN MaccChl.
e4UHULY NONE3HOro MCKOMAaemoro;

14 SKoHOMMYECKUe NocneacTBmA NoTepb U 3acopeHun (D ) onpepenatoTca:

a) 3=:::E'((X.-U,-8'8060r—C) ; ®) 3=a.u‘8‘8°6°r_c /



15 UsBneKkaemasn LEeHHOCTb NOJ1IE3HOr0 UCKONAaemoro — 3T0:

a) CTOMMOCTb BCEX NONNE3HbIX KOMIMOHEHTOB B B) CTOMMOCTb NOJIe3HbIX KOMNOHEHTOBB 1 T

1 T N0/NI@3HOrO MCKOMAEMOT0, UMEOLLLUX NOJIE3HOTO MCKOMAEMOr0, U3B/IEKAEMBbIX C
NPOMbILLNEHHOE COAEPKAHUE; y4YeTom noTepb M 3aTpaT Ha A06bIvy,
oborauleHue;

6) CTOMMOCTb BCEX NONIE3HbIX KOMMOHEHTOB,
coaepxKawmxca s 1 T nonesHoro Nckonaemoro; I') CTOMMOCTb 1 T NOS1I€3HOro NCKOMAemMoro.

Tect No3

YKasaTb BepHbIl OTBET M AaTb paclindpoBKY 0O603HAYEHUIN B HEM.

1 KoadpuumeHT notepb, onpeaensaemblii KOCBEHHbIM CNOCO60M, paccunTbIBalOT No popmye:

Q; -Q Q Q Q
a) M=—2_""2 . 6 MN=1--2; 8 N=_~; n N=—"
Q, Qe Qg Qg
2 bynba03epHbI ycpeaHUTENbHDbIN CKNA4 UMEEeT CTPYKTYpY:
a) HAKNIOHHO-C/I0EeBY!1O; B) rOPU30HTaIbHO-C/I0EBYIO;
6) xpebTOBY!I0; r) WwaxmaTHylo.
3 KoadpuumeHT aKcnnyTauMOHHbIX 3anacoB onpeaenserca no popmyne:
1-1 1-P
B) Kygz=—" ; N Ky =——
) Kea=1"p ) Kea=1Tp
Q (0 ,
Qs Ap

Al Kyz=(1-M)-(1-P)

4 CNnoXXHOCTb 3aNeXu XapaKTepusyeTca nokasartenem:



-V a S l
a) o= ™, 6) o= ;B A= N aA=_=*
UFM 1 + KB Ssan ssa.n
5 KoadpduumeHT nssneueHna nosnesHOro UCKONAemoro us Heap onpeaensaerca::
Q Q
6 . n
a) 1-M ; 6) 1-P ; B) ; r)
Q, Qg
6 NMokasaTtenb KOMNIEKCHOW OLLEHKU KauyecTBa N0J1Ie3HOro MCKONaemoro:
I"lnomyr ) 8nonyr Zqi - a;
a) n= ; B) q="——
Ulocu "Eocn yA
n n
6) Oy =0Qgey +Zainonyr ; r) ZVI = Ooen uocu +Zai : Uli .
i=1 i=1
7 KoappuumeHT 3pPpeKTMBHOCTU yCcpeaHEeHUA onpepensaeTca:
O, Co “Oyp Go “Oyp c
a) ; 6) — P . g5 o ¥ . ) yop
GWP GWP Go Gycp

8 O6bem notepb (B TOHHAX) NpAMbIM cnocobom onpepensaeTca:

a’ a’
a) 7'(Cth_Ctga)'£°Ynu ’ B) 7'(Ctga_Cth)'£°7nu ’

_ 2 _ 2
"2 (ctgB ~ctga) - /Yo g ot

6) -(ctgB—ctga)- /-y, -

9 MoKa3aTtenb KauecTBa A06bIUHbIX paboT onpepgenserca:

) EanEo 6) 1-¢ 5) 1—gg, ; A

o 7




10 U3BneKaemasn LEHHOCTb — 3TO CTOMMOCTb NOJIe3HbIX KOMMNOHEHTOBB 1 T
pyAabl::

a) KOTOpblEe MOTyT 6bITb N3B/1EYEHDI; B) KOTOpPbIE U3BNEKAKOTCA (I)aKTW-IeCKM;

6) KoTopble MOryT 6bITb U3B/IEYEHDBI C YY4ETOM r) KOTopble M3BNEKAOTCA GAKTUUYECKU C
noTeps; Yy4eTOM NOTEPb.

11 YcnoBHoe cogepkaHue Nose3HbIX KOMMNOHEHTOB B KOMNEKCHOM pyae:

i=1 n

B) A ocn +Zainonyr N
i=1

n
6) Qocu +Zainonyr ;
i=1

12 KoadpduumeHT ropHON macchbl onpeaenaeTca:

; 6)
Z Vrm Y

13 ToKasatenem U3MEHYMBOCTU KauyecTBa PyAbl ABNAETCA:

a) pasmax cogeprKaHui NonesHbIx

KOMMOHEHTOB, B) abCONOTHOE OTKNIOHEHMNE COAEPKAHNUS.

6) amnantyaa konebaHum;

14 KosadpdpuumeHT 3acopeHunn onpeaensaeTca:

Q
a) —~ 6)
Qe

Q Q
Qp ’ Q6 A

15 KoadpdpuumeHT ycpegHeHUa KavyecTBa Ha CK1lage-cmecurene:

c c,—O0
¥cp o ¥ep

a) K, =——; B) Ky =———
:O O

®

3

1+K, _ Q. o 1+K



Tect No4

YKa3aTb BEPHbIN OTBET M AaTb PacliMdpoBKY 0603HAYEHUI B HEM.

1 CopeprkaHue NONE3HOro KOMMNOHEHTA B NOJIE3HOM UCKOMAaeMoM onpeaenaeTca:

Og
1-P

; 6) Q-og 8 ag-(1-P) ; )
o - (1)

a)

2 bopToBOE coAep’KaHUe NONAE3HOr0 KOMNOHEHTA:

a) MWHUMAZIbHO-A40NYCTUMOE CpegHee
coaepirxaHume B 3aneXu, Nnpn KOTOPOM |C||06bl‘-la

SKOHOMUHECKH u,enecoo6pa3Ha, B) MWHUMAZIbHO-A40NYCTUMOE CpegHee

coaepxaHume B 3anexXu, npu  KOTopom

6) MMHUMANbHO-A0NYCTUMOE COAEPKAHME
peHTabenbHOCTb A06bI4M PaBHA HYAHO.

KpaeBbix Npob, Npu KOTOpOM pa3paboTKa
3a/1€KMN A0CTUTaeT MaKCMManbHOro
3KOHOMMUYECKOTOo 3dPeKTa;

3 KoaddpuumeHT 3acopeHunn Ao6bITOro NoAE3HOro MCKONAEMOro onpegenaerca:

a) 1-M ; 6) 1-¢,, ) Qp ) Qp
B ’ r —_—
; Q, Q,
4 KoadpdpuumeHT ycpeaHeHUA KauecTBa NOIE3HOrO UCKOMAeMoro onpeaensaerca:
Co,—O c -C o c
yep yep o P
a) ——— ; 6) 2 2 g ° B
O yep O yep G yep C,
’
5 KauecTBeHHO-reomeTpuyecKuii NoKasaTeb KapbepHOro NonA:
a O - Vg, Uy Upy - &
a) — 6) —— ; 8) N ——

- 7
Uy Uy Q- Ly, 1+KB



6 Ko3adduumneHT CHMKEHUA KauecTBa CbIpoii pyabil:

1-N Og
a) (1-M)-(1-P) ; 6) (1-P) ; B) 1—p r) o

7 CpepgHeKBagpaTUUHOE OTK/IOHEHUE COAEepPXKaHUA N0JIE3HOT0 KOMMNOHEHTA B pyAe - 3To:

a) nepuog KonebaHWl KayecTsa pyabl; B) amnauTyaa KonebaHuIi KayecTsa pyAabl;

6) u4acToTa KosebaHW1 KayecTBa pyabl; r) KoaddMUMEHT BapMaLUmM KauecTBa pyabl.

8 KoadduumeHT notepb ANA KOMMNNEKCHOK pyAabl:

6) M=1- e Zoan .
Q 06 4 06 '
Q6an : ZGan _Qnoﬁ : Znoﬁ A A
a) M= Q 7
6an * “6an 8 M= ZGan 'Zp.06
Z6an
9 O6bem f06bITON CbipOit pyAbl MOXKHO PAcCYMUTaTh:
a) Q, =Q-Q,+Q, ; 8) Q,=Q-Q,-Q, ;
= -(1- . €
6) Qu=Qq-(1-N) ; ) Q-0

10 Cebectommoctb 1 T N0NE€3HOro KOMNOHEHTA B A06bITON CbiPOi pyae onpeaensaeTca:

Cp cp
a) Cp(l_a) ’ 6) ? ; B) Cp'a ; r) 1—a
11 LUeHa 1 T pyAabl onpepensaeTca:
a) Uy o ; 6) Ha B) Mo ; r)
o 1-a
; LIHK : (1 - a)

12 KoadpduuymeHT pasyboxusaHua onpegensaerca:



o= —O0 o, —Og g — O
a) 6 n : 6) a 6 a

13 0O6bem nNone3HOoro KOMNOHEHTa B CbipOi pyae MOXHO onpeaennuTb:

Og . Q™ =Q™. ‘&
) ap=“eap o) QY =Q)-as &g

_ il Qnu
6) QZK:QZM'aﬁ'SnM ; I') (XA—(X.ﬁ—l_P- a -

14 Kos¢ppumumeHT KOHAULMOHHOCTM 3aNacoB onpeaenserTca:

) Cos +C, ’
z B) a°u°8'806_cn06
6) 0L-|J.-8°8°5 ] CA06+C06
Cp.oG + CoS '
1-N
15 BblpaxeHue ﬁ-(a-u-a-aos —C,) onpepenser:

a) M3BJEKAEMYHo LLeHHOCTb 1 T Cbipol pyapl; B) W3B/AEKAaeMyto LEeHHOCTb 1 T KOHLEeHTpaTa

6) 3KOHOMMYECKMe NoCNeacTBUA NOTEPb U
3acopeHus;

AydumopHaa KoHmponoHaa paboma (AKP)

BapuaHT N2l

1. OtpaboTKka A06bl4HOro 6/10Ka BO3MOXKHA B ABYX BapWaHTax: a) NPpW CENEKTUBHOM BbleMKe
K0apduLmMeHT notepb 12 %, 3acopeHus — 3 %; 6) npu BaNIOBOIN BbleMKe COOTBETCTBEHHO
5 % n 10 %. UeHa nonesHoro KomnoHeHTa B pyae 17500 p/t. CoaepsaHue NoaesHoro
KOMMNOHeHTa B 6anaHcoBbix 3anacax 1,2 %. CebectoMmocCTb CeNEeKTUBHOM BbIEMKM OLHOWM
TOHHbI pyabl 120 p, Banoson — 80 p. Onpenenntb 3KOHOMMYECKU BbIrOAHbIN BapuaHT
BblEMKM.

2  MNpu otpabotke pobbluHOro 6n0ka [o6bITO 400 Thic. T Ccbipov pyabl. KoadpduumeHt
nssnevexma pyabl u3 Hegp 0,9. KoadpduumeHT 3acopenuna 20 %. Onpegennts 6anaHcoBble
3anacobl 6.10Ka.



3 YcnoBHOe coaeprkaHue MoJie3HbIX KOMMOHEHTOB B 0afaHCOBbIX 3amacax KOMMAEKCHOM
pyabl 21 %. LleHa OCHOBHOro MO/ME3HONO KOMMOHEHTa B cbipon pyae 1200 p/T,
cebecToMmocTb A06blun 0gHON TOHHbI pyabl 100 p. KoapdurumneHT nssieyeHma nonesHoro
nckonaemoro 0,9. AABnAETCA M 3KOHOMMYECKN LenecoobpasHon Aob6blYa 3TUX 3anacos ?
CnepyeT nv BoB/ieKaTb B Pa3pabOTKy HOBbIA Y4YaCTOK 3aseXu, ecan nNpu 3TOM YCNOBHOe
cofepKaHue cHm3nTca oo 18 %?

4  Onpepenvtb COAePrKAHNE NOE3HOro KOMMOHEHTAa B A06bITON pyAe, ecan: ero cogepaHue
B 6anaHcoBbIx 3anacax 0,8 %, no6bITo 30 ThbiC. T pyAbl, B KOTOPOW NPUMECH NMYCTbIX NOPOA,
cocTtasuna 3 TbIC.T.

BapuaHTt N22

1 Kakasa u3 gByx megHbIx pya 6orauye no coaepHaHUKo NoAe3HbIX KOMMNOHEHTOB!
a) G’CU=0'8 %, (X'an 1,6 %, apb -= 2,0 %, 6) (X,Cuz 1,2 %, O(,Zn= 1,4 %, G’Pb -= 1,5%

CebectommocTb Ao6bium 1 T pyapl 70 p. LieHbl nosie3HbIX KOMNOHEHTOB B pyae: mean 16000 p,
uMHKa 5500 p., cenHua 5000 p. KoadduumeHTbl n3sneveHns metannos 0,9.

2 bBanaHcoBble 3anacbl paboyero 610ka 600 Tbic. T. HOpMaTUBHbIN KO3GDULMEHT NOTEPD
3 %, koadpdmumeHT 3acopeHuna 10 %. OnpepenvTtb OXKmMaaemblt obvem A06bLITON pyabl U
06beM NPUMELLIAHHbIX NMYCTbIX NOPOA, B HEWN.

3  OnpepenuTb KayecTBEHHbIA KOIPOMUMEHT TOPHOWM MACCbl KApPbepHOro nonsa, ecau
6anaHcosble 3anacbl pyabl 300 mAH. m>. MAoTHOCTL pyabl 4 T/M3. CpegHee copepaHue
megm 0,8 % B 6anaHcoBbIX 3anacax. O6bem BCKPbIWHbIX NOPOA B KapbepHom nose 900 Tbic.
m>.

4 Cebectommoctb A06buM  pyabl 500 p/T. KoadpduUMEHT u3BNEYEHMA MONE3HOro
nckonaemoro u3 Hegp 0,9. LleHa xenes3a B pyae 1200 p/1, meaun 26000 p/T, kobanbTta 50000
p/T. KakoW n3 aByx copToB pyabl UMeeT 6O/1bLUYIO LeHHOCTb: @) o =38 %, o, =0,5%;

6) ope=35%, aco=0,2%.

BapuaHTt Ne3

1 Copep:kaHue Kenesa B cbipoht pyae 40 %, Hukens 15%. Cebectommoctb 1 T pyabl 120 p.
LeHa xenesa B pyae 10000 p, ueHa HMKens 20000 p. Kakoi nonesHbli KOMNOHEHT ABAAETCA
OCHOBHbIM?

2 OnpeaenvTtb YC/NOBHOE coAepyKaHWe Mose3HbIX KOMMOHEHTOB B CbipoW pyae, ecnu
coaeprkaHue Kenesa B Helt 38 %, HUKena 4 %. LleHa »kenesa B pyge 1000 p, Hukena 15000 p.
CebectommocTb pyabl 150 p/T (pyaa KenesHas).

3 Onpefnenntb  rPaHUYHbIA  KO3ODUUMEHT  BCKPbIWM, €CAM  LEHHOCTb  pyAbl
aKcnayaTaumoHHoro cnos 900 p/T, cebectoMmocTb A06bI4HbIX paboT 80 p/u, BCKPbILWHbIX 70
p/T, cebectommocTb oboraueHma 1 T pyapl 150 p.



4  KoappuumeHT m3BneyeHns nosnesHoro uckonaemoro 0,9, kKospodumumeHT 3acopenus 0,2.
BanaHcosble 3anacbl 4o6bIMHOro 6:10Ka 300 Thic. T. OnpenennTb KoanvecTso fobbiITon pyabl.

BapuaHTt N24

1 Kakoit n3 gByx copToB pyaHoI macchl (A unu B) senaetcs 6onee KayecTBEHHbIM:

MokasaTenu A B
CopepaHue meau 0,6 % 0,4 %
CooepKaHue UMHKa 10,0 % 11,0%
CopepaHue mMblilWbAKa 0,3% 0,0%

KoadpdpunumeHTbl 3HaUMMOCTN KomnoHeHToB: meam (+0,8 p/ %), umHka (+0,3 p/ %),
MbilwbaKa (-0,6 p/ %).

2 banaHcoBble 3anacbl paboyero ropm3oHTa 4 MaH. T pyabl. Npu ero otpabotke Ao6bITO
4,2 mMnH. T cbipoit pyabl. KoadduumeHT wussBneveHme nonesHoro uckonaemoro 0,9.
Onpepenntb KO3dOUUMEHT 3acOpeHUA pyabl 1 06BEM 3acopAOLWMX NOPOA,.

3  OnpenenuTb KayecTBEeHHO-reOMETPUYECKMIA NOKa3aTe/lb BCErO KapbepHOro noAs, eciu ero
6anaHcoBble 3anacbl Nose3Horo uckonaemoro 20 MAH. T, BCKPbIWHbIX nopod 60 MAH. T,
cpefHee cofepKaHue NoJsie3HOro KomnoHeHTa 34 %.

4 Kakol nx npmneegeHHbIX BAPpNaHTOB BblIEMKU ABIAETCA SKOHOMUYECKHU LI,eI'IECOO6pa3HbIMZ

Cnocob BbleMKu

Cebectoumoctb 1 T
pyabl, p

KoaddunumneHT noteps,
%

Koaddnument
3acopeHua, %

Banosblii

60

12

4

CeneKkTUBHbIM

70

8

CoaeprKaHue No/Ie3HOro KOMMOHeHTa B H6anaHcoBbix 3anacax 20 %, ueHa 1 T nonesHoro
KomnoHeHTa 20000 p.

BapuaHt Ne5

1 Onpenenntb CPeAHIO WU3BAEKAEMYI LIEHHOCTb U KauyeCTBEHHO-TeOMEeTPUYECKUi
MoKasaTenb KapbepHOro nonA. banaHcosble 3anachl pyabl 200 MAH. M>, 06bEM MyCTbIX
nopog 800 mAH. m3. MnotHocTb pya © nopog 3 T/MS. Cebectommocts 1 T pyabl 70 p.
KoadpuumneHT nssneveHmns nonesHoro nckonaemoro 0,9. LleHa 1 T megm B cbipoit pyae 8000

p. CpenHee cogepaHue megn 1 %.

2 banaHcoBsble 3anacbl pyabl B pabodem 610ke 380 Tbic. T. J06biTO U3 6/10Ka 340 ThIC. T CbIPOWA
pyabl. Obbem 3acopAwlwmMx MycTbix Nopoa B cbipok pyae 20 Tbic. T. Onpepenutb
KO3 PUUMEHTbI: NOTEPD,

3aCopeHna, 3SKCnayaTalMOHHbIX 3anacoBs.

3 TopgoBas gobblya 6anaHCcoBbIX 3aNacoB Pyabl 5 MAH. T. 3aTpaTtbl Ha MX Ao06bi4y 300 MH. p.
CopeprkaHue kenesa B H6anaHcoBbix 3anacax 35 %. Kakol akoHomuuyeckuit adpdekT aact



AONOJ/IHUTENIbHOE BOB/IeYEHME B pa3paboTKy 50 Tbic. T 6eaHbIX pya C coaeprkaHuem 18 %,
€C/N rof0Bble 3aTpaThbl Ha MX Pa3paboTKy COCTaBAT 2 MJIH. p.

Onpenenntb PaUMOHANIbHBLIN  BapuMaHT CEIEKTUBHOM BbIEMKM C  MAKCMMasbHbIM
n3BaeYeHMeM Nose3HOro KoMrnoHeHTa: 1) notepu 35 Tbic. T, 3acopeHue 25 TbiC. T; 2) NoTepu
20 TbiC. T, 3acopeHue 240Tbic. T. BanaHcoBble 3anacbl BbliemodHoro 610ka 400 ThiC. T.

BapuaHT 6

BblaennTb OCHOBHOM MO/IE3HbIN KOMMOHEHTOB B KOMIMJIEKCHOM pyae, coaeprKawen 35 %

enesa, 0,5 % megn n 2 % mapraHua. LleHa 1 1 xKenesa B pyae 1200 p, mean 6000 p,
MmapraHua 2000 p. CebectommocTb 1 T pyabl 100 p. KoaddumumeHTbl nssnedeHma xenesa 0,9,
meam 0,8, mapraHua 0,8.

O6bem 3anacoB AobbiyHOro 610Ka 600 Thic. T pyabl. KoadpduumeHT noTepb nosnesHoro
nckonaemoro 10 %, 3acoperuna 20 %. Onpenenutb KOAN4ecTBo A0OLITON Cbipon pyapl U
06beM 3aCOPAOLLNX NOPOA.

CnepyeT nu BOB/EKaTb B pa3pabOTKy yyacToK 3anexun maccon 0,5 mAH. T co cpeaHum
coaepraHuem enesa 18 %, ecnm gobblva 6aNaHCOBbIX 3aMacoB CO CPeAHUM COAEPKAaHMEM
enesa 36 % cocrtaBnser 1 maH. T npm 3atpaTtax 200 maH. p ? 3aTpaTtbl Ha pa3paboTky
OOMNONHUTENBHOTO y4acTKa H6egHbix pya coctaBAT 30 maH.p. OnpeaenvTb SKOHOMUYECKUM
adpdpeKT OT BOBAEYEHMA ITOFO y4acTKa.

Onpenenntb KavyecTBeHHbIN KO3(pPULMEHT TOPHOM MacCCbl KOHTYPHOro C€/ioA C 06LWmum
06bEMOM TOPHOM Macchl 16 MAH. M> M MONE3HOrO McKomaemoro 7 MaH. m°. CpegHee
COAEPIKaHME MONE3HOro KOMMOHEHTa B pyae 10 %, NAOTHOCTb pyapl 3 T/M°.

BapuaHTt Ne7

CopeprkaHue Bosbdpama B gobbiTol pyge 0,1 %. CebectoumocTtb A06bluM pyabl 150- p/T.
Onpepenntb cebectonmocTtb Ao6bluM 1 T BoNbdpama.

CopeprkaHue xenesa B fobbiTon pyae 32 %, HuKkena 15%. Cebectommoctb 1 T XKenesa
625 p/T (HuKena 1333 p/7). LleHa xenesa B pyae 20000 p, HUKena 25000 p. Onpeaenutb
N3BNEKAEMYIO LLEHHOCTb PyAbl U OCHOBHOM NONE3HbIA KOMMOHEHT.

KOHTYpHbIN KO3)OUMUMEHT TrOpHOI Maccbl npupesaemoro ropusoHta 0,003 M3/p.
lpaHWYHbBIN KoadPuLMeHT ropHoi maccel 0,0025 N\3/p. Cnepyet v BOB/IEKaTb B pa3paboTKy
3TOT rOPM30HT U NoYemy ?

KoapduumnmeHT cHuMKeHnsa KadectBa cbipon pyapl 0,95. Koadpopuument notepb 0,05.
BanaHcoBble 3anacbl gobblyHOro 610Ka 600 Thic.T. ONpeaennTb KOANYECTBO A00bITON CbipoK

pyabl.

BapuaHT Ne8

BanaHcosble 3anacbl fo06bl4HOro 610Ka 650 Thic. T. Mpun fO06bIYE 3aCOpeHMe COCTaBUNO
30 TbiC. T, noTepun 20 Tbic. T. Onpeaenntb KO3GPUUMEHT 3KCN/TyaTaLMOHHbIX 3aNacos.



Onpepenntb coaepaHWe MOME3HOTO0 KOMMOHeHTa B A06bITOM cblpolt pyae, ecau
copeprkaHue B 6anaHcosbix 3anacax 40 %, koadduumeHT 3acoperns 10 %.

MOACHUTb CYLWHOCTb KOCBEHHOrO crnocoba onpeaeneHma NoTepb U ero oTInYMe oT NPSMOro
crnocoba.

Onpepenntb YCNOBHOE COAEpPKAHME MOJIe3HbIX KOMMOHEHTOB B MeAHOM pyae C NOMyTHbIM
uuHKoM. CebectonmocTb pyabl 400 p/T. CopepskaHme meam B pyae 1 %, umHka 4 %.
UeHa meau B pyae 100 Tbic. p, umnHKa 20 TbIC. p.

BapuaHTt N29

Onpeaenntb KOIMYECTBO MOJIE3HOTO KOMMOHEHTaA ( B TOHHaX) B A406bITOM Cbipoi pyae, ecnm
6anaHcoBble 3anacbl 6n0Ka 500 Tbic. T ¢ coaep)kaHnem 2 %. [otepu coctasuam 5 %,
3acopenue 10 %.

Cebectonmoctb pyabl 500 p/T. CoaepskaHue xenesa B pyae 30 %. LieHa »enesa B pyae
2000 p/1. CneayeT 1 BoBNEKaTb B pa3paboTKy 3anachkl 3TOM pyAabl ?

CywHOCTb MeXK3abolMHOro ycpeaHeHuns peryiMpoBaHUEemM Harpysku Ha aobbluHbie 3ab6ou.
MoACHUTb Ha NPUMeEpE, B KOTOPOM A06blua BegeTca B AByX 6/10Kax.

Kak onpenennTb NOKasatesib KOMNNEKCHOIO Ka4yectBa HEPYAHOIO CbipbA ?

BapuaHt N2 10

Onpeaenntb KoaddUUMEHT 3acopeHnsa npu gobblye: 3acopeHHoM pyabl 4obbiTo 650 TbiC. T,
6anaHcosble 3anacbl 6/10ka 600 Tbic. T, noTepu coctasunam 20 TbiC.T.

BanaHcoBble 3anacbl AobbiyHOro 6a10Kka 700 Thic. T O6bem pobblum coctasun 740 ThiC. T.
CopepaHue HECKOIbKUX MOE3HbIX KOMMOHEHTOB BblPaXKaeTcA YCN0BHbIM COAEPKaHMEM: B
6anaHcoBbix 3anacax 44,0 %, B cbipoi pyge 34,0 %. Onpepenutb KoapduumeHT notepb
MOJIE3HbIX KOMMNOHEHTOB KOMMNEKCHOW pyApbl.

CyWHOCTb Ka/fieHAapPHOro MAaHUPOBaHMA A06bIYHbIX PaboT B peume ycpeaHeHus.
MoACHUTb Ha Npumepe, B KOTOPOM Ao6blua BeAeTca Npu 04HOBPEMEHHOW OTpaboTKe Tpex
6.,10KO0B.

Onpenenntb  KOIGOUUMEHT KOMMJIIEKCHOCTM  UCMONIb30BAHUA  MECTOPOXKAEHUA W
KoapduLmeHT He3oTxoaHOCTM [06bIYKM, ecnrM NPou3BOAMTENbHOCTb Kapbepa MO FOpHOWM
macce
20 MAH. T/roa, n3 HUX 16 MAH. T MMEKT NPOMbILIEHHYIO LLeHHOCTb. M3 ropHoi macchl 5
MIH.T pyAbl OTNpaB/ieHO noTpebutenam, npousBedeHo 2 MAH. T webHa, 0,5 maH. T
M3BECTHAKA U 1 MAIH. T 4ONOMUTA NCNONb30BAHO B AOMEHHOM NPOM3BOACTBE.

MepeyeHb mem u 3a0aHuUli 01 N0O20MOBKU K IK3AMEHY:

1. OcHOoBHbIe I'IpOGI'IeMbI obecneyeHus NPOMBIWLNEHHOCTU MUHEPA/IbHBbIM CbIPbEM.



9.

10

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

. MeponpuAT1A no 3awuTe cyNbXo3yroani ot 3anblJieHnA NoYB.
. MpumecK cTouHbIX BOA, Kapbepa.

. Knaccuopunkauma notepb Nose3HOro MCKONAemMoro.

. ICTOYHUKM 3arpsA3HEHUA CENbXO3YroauN.

. Bugbl popmnpoBaHMA TEXHOTEHHbIX MECTOPOXKAEHUN.

. OnpepenerHune K03pPMUMEHTOB NOTEPL N 3aCOPEHMUSA.

. Meponpuatns no coxpaHeHuto rugpobanaHca paioHa OlP.

MyTn CHUXKeHnA 3emneemKocTtn OTP.

. KoappunumeHT nssneueHma nonesHoro MCKoNaemoro.

. UcTouHMKM BbIGpOCOB Ha OlP.

STanbl peKkynbTMBaLmu.

OcHoOBHble meToAbl HOPMUPOBAHMA NOTEPL U 3aCOPEHMA.
OTBETCTBEHHOCTb 33 3arpA3HeHne aTmocdepbl.

N3meHeHus ruapobanaHca palioHa OlP 3a cyeT ocylleHusa Kapbepa.
NHTerpanbHblit KO3GPUUMEHT N3BNEYEHUA MNONE3HOrO KOMMNOHEHTA.
N3Bnekaemas LLeHHOCTb NONIE3HOTO0 UCKOMAemoro.
OTBeTCTBEHHOCTb 3a BbIMOJIHEHME PEKYNbTUBALMUMN.
KauyecTtBeHHO-reomeTpuU4eCcKnin Nokasateb KapbepHOro NonA.
MpUHUMIMANBbHAA CXeMa OYUCTKU CTOYHbIX BOA.

Buabl paboT ropHOTEXHMYECKOTO 3Tana PeKy1bTUBaLUMN.
lNMokasaTenu KOMNAEKCHOCTU UCMONb30BaHUA Heap.

daKTopbl, ONpegenAoLmne CaHMTAPHO-3aLWNTHYO 30HY OIP.

Buabl pabot Guonormyeckoro atana pekynbTueaLmu.

Cnocobbl pa3paboTKmM TEXHOFEHHbIX MECTOPOXKAEHUN.
3emneemkocTb OIP 1 3emnenonb3oBaHue.

MpOTUBO3PO3NOHHAA PeKybTUBALUA.

BblwenayneaHnA NonesHbIX KOMNOHEHTOB.

MNyTn cHuxkeHna semneemkoctun OlP.



30. 3emenbHbil 0TBOA,

31. Cnocobbl NpeaynpexaeHnsa U CHUXKEHUA BpeAHbIX Bablbpocos.

32. KayecTBeHHble CBOMCTBA CTOYHbIX BOA,

33. Cnocobbl 04MCTKM BO3AyXa.

34. [eonorM4yecknin n ropHblii OTBOA,.

35. CaHnTapHO-3aWMTHaA 30Ha Kapbepa.

36. OCHOBHbIE NPUYMHbI HapyLLleHWs rnapobanaHca mecTHOCTU B palioHe OlP.
37. MNpuHUMNnanbHasa cxema OYMCTKU CTOYHbIX BOA Kapbepa.

38. MeponpuATUA NO 3aLLUTE CeNbCKOXO3ANCTBEHHbIN yroani B paioHe OlP.
39. UcTOYHMKM BpeaHbIX Bbibpocos Ha OTP.

40. Cnocobbl GM3NKO-XMMNYECKOM OYUCTKN CTOYHBIX U APEHAMKHbIX BOA,

41. MoKasaTenun 3eMIeeMKOCTM 1 3em1enosib3oBaHma Ha OTP.

42. Buabl paboT npeaycMmoTpeHble Ha BMONOrMYecKoM 3Tane PeKyIbTUBALUKN Kapbepos U
OTBa/OB.

43. OCHOBHble NPMMECH, 3arpA3HAIOLLNE CTOYHbIE BOAbl Kapbepos..
44. MoHaTtue o NAK v NAB.

45. OCHOBHblE MPUYNHBI HapYyLLUEHUA rmapobanaHca MecTHOCTU B panoHe OIP.
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MpunoxeHue 2

OueHouHble cpeacTBa A1A NPOBEeAEHUA NPOMEXKYTOUHOM aTTectauum

a) MnhaHupyemble pe3ynbTaTbl 06yyeHUA U OLLEHOUYHbIE CpeacTBa ANA NPOBeAeHMA NPOMENKYTOUHOM aTTecTauum:

CTpyKTyp
HbIH

3/1EMEHT MnaHupyemble pe3ynbTaTtbl 06yyeHun OueHOoYHble CpeacTBa
Komnete
HUMK

NK-1:

CnocobeH paspabaTbiBaTb pa3ae/ibl NPOEKTOB CTPOUTENLCTBA, PEKOHCTPYKLUN U TEXHUUYECKOTO NEPEBOOPYIKEHUA 06HEKTOB OTKPLITbIX FOPHbIX Pa6oT,
NPOEKTHYIO U TEXHUYECKYIO A0KYMEHTALMIO C yueToM TpeboBaHM NpombiineHHOW 6e3onacHoCTU

MK-1.1 O6ocHOBbIBaeT r/aBHble  napameTpbl | MepeyeHb TEOPETUUECKNX BONPOCOB K 3K3aMEHY:
Kapbepa, BCKpbITUE KapbepHOro nosns,
. 1. OcHoBHble Npobnembl obecneyeHUs NPOMbILLIEHHOCTU MUHEPANbHBIM CbIpbEM.

CUCTEMbI OTKPbITON pPa3paboTKu, perum
rOPHbIX pabor, TEXHONOTUIO U | 2. MeponpuaTma no 3awmTe CybX03yroamin OT 3anbleHMA NOYB.
MEXaHM3aLUMI0 OTKPbITbIX TOPHbIX paborT,
. 3. lMpumecun CTOYHbIX BOA, Kapbepa.

mMeToabl  NPOPUNAKTUKM  aBapun M

CNocobbl IMKBUAAUMM UX NOCNEACTBUIM 4. KnaccudumKauma notepb NOAE3HOMO MCKOMAEMOro.

5. ICTOYHUKM 3arpA3HEHUA CENbXO3Yroani.

6. Buabl popmnpoBaHNA TEXHOTEHHbIX MECTOPOXKAEHUIA.

7. OnpegeneHune KoadpPUUMEHTOB NOTEPD U 3aCOPEHMA.

8. MeponpuATMA No coxpaHeHuto rnapobanaHca parioHa OrP.

9. MyTn cHMKeHuna 3emneemrkocTtn OP.
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CTpyKTYyp
Hbll

3/IeMeHT
KomneTe
HUMN

MnaHupyemble pesynbTaTbl 0byyeHus

OueHouHble cpeacTsa

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

KoadduruneHT nssnevyeHna nonesHoro MCKonaemoro.
McToyHUKM BbIBpocoB Ha OFP.

Tanbl pekynbTUBaLUMN.

OcHoOBHble MeToAbl HOPMUPOBAHMA NOTEPDL U 3aCOPEHUA.

OTBETCTBEHHOCTb 3a 3arpAasHeHue aTMOCd)epr.

N3meHeHuA rngpobanarca paitoHa OlP 3a cYeT ocyLleHna Kapbepa.

MHTEI’pa!'IbeIﬁ KOQd)d)VILI,MEHT n3snevyeHmAa none3Horo KOMMNOHeHTa.

M3Bnekaemas LEHHOCTb NOJIE3HOrO MCKONAEMOrO.
OTBETCTBEHHOCTb 33 BbINO/IHEHWE PEKYNbTUBALIUMN.
KauecTBeHHO-reoMeTpUYecKmiAi NoKasaTeNb KapbePHOro NoAs.
MpUHLMNMANbHAA CXema OYUCTKU CTOUHBIX BOA.

Buabl paboT ropHOTEXHMYECKOrO 3Tana peKybTUBaL MK,
MoKasaTenn KOMMNAEKCHOCTU UCMONb30BaHUA Heap.

dakTOpbI, ONPEeaenaowme CaHUTapHO-3aLWMTHYO 30Hy OIP.
Buabl paboT 6MONOTMYECKOTO 3Tana PeKyNbTUBaLMN.

Cnocobbl pa3paboTKM TEXHOTEHHbIX MECTOPONKAEHWNN.
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CTpyKTYyp
Hbll

3/IeMeHT
KomneTe
HUMN

MnaHupyemble pesynbTaTbl 0byyeHus

OueHouHble cpeacTsa

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

3emneemkoctb OIP 1 3emnenonb3oBaHue.

MpoTMBO3PO3NOHHAA PEKYNbTUBALMA.

BbiwenaunBaHUA NoNE3HbIX KOMMNOHEHTOB.

MNyTn cHUKeHuA 3emneemrkoctn OlP.

3emenbHbIM 0TBOA,.

Cnocobbl NpegynperKaeHUsa U CHUXKEHNA BPeAHbIX BablbpocoB.
KauecTBeHHble CBOMCTBA CTOYHbIX BOA,.

Cnocobbl 0YNCTKM BO3AYXA.

[eonorMyeckunii n ropHblt OTBOA..

CaHUTapHO-3alLMTHAA 30Ha Kapbepa.

OCHOBHble NPUYMHbI HapyweHua rnapobanaHca mecTHOCTU B paioHe OTP.
MpuHLMNManbHaa cxema OYUCTKM CTOYHbIX BOA Kapbepa.

MeponpuaTna No 3aLLmTe CeNbCKOXO3ANCTBEHHbIN yroanii B paiioHe OlP.
NcTouHMKM BpeaHbIx BbIbpocos Ha OIP.

Cnocobbl GU3UKO-XMMMUYECKOM OYUCTKU CTOYHBIX U APEHANKHbIX BOA,

lNoKkasaTenu 3emn1eemMKoCTU 1 3emM1enonb3oBaHnA Ha OlP.
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CTpyKTyp
HblIl
anemeHT MnaHvpyemble pesynbTatbl 06ydeHna OueHoYHble cpeacTsa
KomneTte
HUnKn
42. Bugpl paboT npesycMmoTpeHble Ha BMoNorMyeckom sTane peky1bTUBALIMM KapbepoB U OTBAsIOB.
43. OCHOBHble NpuUMecH, 3arpAsHALLME CTOUHbIE BOAbl KApbepos..
44, MoHaTtme o NAK n NAB.
45. OcHOBHble NPUYMHbBI HapyLeHWA rmapobanaHca MecTHOCTHM B palioHe OrP.
MNK-1.2 MpoekTupyet NPUPOAOOXPAHHYIO Tect No1l

NEeATENbHOCTb  MPU  OTKPbITbIX  FOPHbIX
paboTax

YKa3aTb BEPHbIN OTBET M AaTb pacliMdpoBKy 0603HAYEHUI B HEM.

1 CopepixaHue meTtanna B cbipoii pyae (o ,) onpeaensercs:

a) a _ %6an . B) Oy =Qpe6  Olgan ;
A 1-n "’
_a6an
6) 0y = Olgan - (1-P) ; % =1"p

2 bopToBOe coaepKaHUe N0Ne3HOro KOMMNOHEHTa B PYAHOM 3aneXu — 3T0:

a) MMHMMAa/IbHOE CoAep KaHNe, NPU KOTOPOM  6) MMHMMaNbHO AOMNYCTUMOE CpeaHee

Aobbiya 1 nepepaboTka nonesHoro cogeprKkaHue 3a TEKyLWMI nepmos paspaboTkm
MCKOMaemoro peHTabebHbl; MECTOPOXKAEHUS;

B) MMHMMANbHO AONYCTUMOE COAEPKaHMe B r) npeaenbHOe MUHMMANbHOE COAEPKAHWE,
KpaeBbix Npobax, Npu KOTOPOM AOCTUraeTCs NPV KOTOPOM pPeHTabenbHOCTb A06bIuK,
MaKCUMManbHbIN 3pPEKT aKcnayaTaumnm oborauweHns n meTannypruyeckoro nepeaana
MECTOPOXKAEHUS; pyuAbl paBHa Hy/to.

3 KoaddpuumeHT ycpegHeHusa Kaudectsa nonesHoro muckonaemoro (K,) Ha cknage-cmecutene
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CTpyKTYyp
HbIN
3NeMeHT MnaHupyemble pe3ynbTaTbl 06yYeHus OueHouHble cpeacTsa
KomneTe
HUMM
onpeaensaerca:
19 asr Gsar
a) K, =—2=% B) K, =—" ;
Gsarp 0-pasrp
(o] -o c -c
a3 3ar 3ar asr
6) K = pasrp P : r) K = P pasrp
y y
O pasrp O pasrp

4. ONTMUManbHOe COOTHOLWIEHME 3KCM/YaTauMOHHbIX KO3$PULMEHTOB noTepb M 3acoOpeHus

onpeaenserca:
a) MMHMMAbHbIM yLepbom OT NoTepb U 8) MUHUMQAbHOU 8EAUYUHOU «3IKOHOMUYECKUX
3acopeHus; nocsnedcmauii» nomeps U 3aCOPEHUA.

6) MakcMManbHoOM BeNNYNHOM KoadduLumeHTa
3KCNyaTaLMOHHbIX 3aMacos;

5. MNoKasaTtenb CNOXKHOCTU 3aN1€XKN 3aBUCUT OT:

a) yrna HakJ1oHa KOHTAaKTa Nos1ie3Horo B) N3MEHYNBOCTUN KayeCTBa NOJZIE3HOIO
MCKOMaemoro, MCKOMaemoro.

6) rnybumHbI 3aneraHunsA NoJiIe3Horo
MCKOMaemoro;

6 BepTukanbHoe B3pbiBOpasaesieHne OCHOBaHO Ha UCNO/Ib30BAHUM:
a) rpynnoBoOro KOPoTKO 3ameaNeHHOro 6) BHYTPUCKBAXKMHHOTO 3ameaeHNs;
B3pblBa;
B) NOCKBAYXMHHOTO 3amea/1eHuA.

7 Mex3aboiiHoe ycpegHeHue obecneunBaerca:
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CTpyKTYyp
Hbll

3/IeMeHT
KomneTe
HUMN

MnaHupyemble pesynbTaTbl 0byyeHus

OueHouHble cpeacTsa

6) onepaTMBHbLIM PEryInpoBaHNEM HarpysKu

a) perynpoBaHMEM Hanpas/ieHMA Pa3BUTUA
Ha AobbluyHble 3abou;

ropHbIX pabor;

B) KOHycOBaHMeM B 3abosx.

8 OCHOBHOE HanpaBNeHUE UCNO/NIb30BaHWUA BCKPbIWHbIX NOPOA MECTOPOXKAEHUIA CUAEPUTOB M
MarHeTUTOB:

a) daockbl ANA METaNNypPruyeckoro nepesena; B) B Ka4ecTse 3anosHuTene 6eToHoB.

6) ANA N3roTOBNEHNA N3BECTHAKOB;
9 Moka3aTenem U3MEeHYMBOCTU KaYecTBa N0J€3HOro MCKONAaemMoro ABAAETCA:

a) KO3pPUUMEHT ycpeaHeHus; B) pa3amax 3HauyeHUI coaeprKaHnA NoNe3HOro
KOMMOHEHTa eANHUYHbIX NPO6;

6) cpeaHeKBaapaTUYHOE OTK/IOHEHNE
coaepKaHui NoNe3HOro KOMMNOHEHTA pPAAa

eaANHUNYHbIX I'Ip06;

r) cpeaHee abCcoONOTHOE OTKNIOHEHUNE
coaepKaHM N0NEe3HOr0 KOMMNOHEHTA PAAa
eANHNYHbIX NPob.

10 KoagpduumeHT akcnayataymoHHbix 3anacos (K ) onpegenserca:

a) K=(1-M)-(1-P); o) k1-1 .
1-P '
Qe
6) K=_oa .
Qs r K=1—%
Q6an

11 YcnoBHoOe cogep)KaHue NnoJsie3HbiX KOMMNOHEHTOB B KOMNJIEKCHOM pyae ((xy) onpeaenserca:
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CTpyKTYyp
Hbll

371EMEHT MnaHupyemble pesynbTaTbl 0byyeHus OLeHOYHble cpeacTBa
KomneTe

HUMN

6) Oy = Qggy +Zai;

12 MoKasaTtenb CAOXKHOCTU 3a1€XHN — 3TO:

a) NNowWaAb KOHTAKTOB NOIE3HOTMO 6) 06bem 6anaHCcOBbIX 3aMNaCOB 3aNEXKM,
MCKOMaemMoro c NycTbiIMn NOpoaamm, NPUXOAALLMICA Ha eANHULY NAOoLAAN
NPUXoAALLAACA Ha eaMHULY 6anaHCoBbIX KOHTaKTOB C MYCTbIMU NOPOAAMM.

3anacos 3a/1eXu;
13 UHTerpanbHbiit KO3GPULUMEHT U3BNEUEHUA NONIE3HOrO KOMMNOHEHTA U3 Heap (€ ):

1-n B) e=1-M;

A e=1"p

N e=1-P
6) e=(1-M)-(1-P) ;

14 MuHMMmanbHoe nNpPOMbILINEHHOE coAep)KaHMe MNOoJe3HOr0 KOMMOHEHTa B MNOJe3HOM
UCKonaemom — 370:

a) HYXKHUI Npegen coaep’kaHus, npm B) MMHMMaNbHOE cpeaHee coaeprkaHue 3a
KOTOPOM peHTabenbHOCTb A06bIYN U TEKyLWMI Nepunog, A0NYCTUMOE MO YCI0BUIO
nepepaboTKN MCKOMAEMOro paBHa HY/O; peHTabenbHOCTU J06bIYN 1 NepepaboTKK.

6) HUXKHUIN Npeaen coaep»KaHua, npu
KoTopom Ao6biya 1 nepepaboTka nonesHoro
MCKoMaemoro peHTabenbHa;
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CTpykTyp
HbIN
aNemeHT MnaHupyemble pesynbTaTbl 06yYeHNs OueHouHble cpeacTBa
KomneTte
HUWUN
15 KoadpduumeHT notepb nonesHoro uckonaemoro (1) onpegenserca:
Q Q
a) M= _A% . B) M=1-—%" ,
Q6an Q.D.OG
Q Q
6) M=_% ; ) M=1-_—2<°
Qp.06 Q6an
MK-1.3 Ncnonbsyer NHPOPMaLMOHHbIe | AydumopHasa KoHmponbHaa paboma (AKP)
TexHoJiornm npu NPOEKTUPOBAHNN
BapuaHTt Nel
Kapbepos

1. OtpaboTKa [f0b6bIMHOrO 6/10Ka BO3MOXKHA B ABYX BapuaHTax: a) NPy CENEKTUBHOW BblemKe KoaddpuumeHT
notepb 12 %, 3acopeHua — 3 %; 6) nNpu BasOBOIN BbleMKe COOTBETCTBEHHO 5 % M 10 %. LleHa nonesHoro
KoMnoHeHTa B pyae 17500 p/T. CopeprkaHMe No/fe3HOro KomnoHeHTa B 6HanaHcoBbix 3anacax 1,2 %.
CebecToMmMoCTb CENeKTUBHOW BblEMKM OAHOW TOHHbI pyabl 120 p, BanosBon — 80 p. Onpenenuntb
9KOHOMWYECKM BbIrOAHbIA BapUAHT BbIEMKM.

2  Mpwu otpaboTke fobbiyHOro 610Ka £06bITO 400 ThiC. T Cbipoit pyabl. KoaddMUMEHT M3BAEUYEHNA PYabl U3
Hegp 0,9. KoaddumumeHT 3acopenuns 20 %. Onpeaenntb GanaHcoBble 3anackl 610Ka.

3 YcnoBHoe cogepraHue NosesHbIX KOMNOHEHTOB B 6aslaHCOBbIX 3anacax KOMNeKcHol pyabl 21 %. LieHa
OCHOBHOTO NMO/IE3HOr0 KOMMOHEHTa B cbipoi pyae 1200 p/T, cebectoMmocTb A06bI4M OAHOM TOHHbI pyabl 100
p. KoadpduumeHT nssneyeHuns nonesHoro mckonaemoro 0,9. ABNAETCA MM SKOHOMMYECKM  LiesecoobpasHoi
A06blya 3TMX 3anacosB ? CneayeT NM BOBAeKaTb B Pa3paboTKy HOBbLIA Y4acTOK 3a/eXu, ecan npu 3Tom
YC/I0BHOE copeprkaHue cHm3uTes ao 18 %?

4 OI'IpELI,EI'IMTb cogepraHne nonesHoro KOMMOHEeHTa B AO6bITOl71 pyae, ecnun: ero copepxaHue B
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CTpyKTYyp
HbIN
afemeHT
KomneTte
HUUM

MnaHupyemble pesynbTaTbl 0byyeHus

OueHouHble cpeacTsa

6anaHcoBbix 3anacax 0,8 %, 4o6biTo 30 ThbiC. T PyAbl, B KOTOPOW NPUMECH NYCTbIX NOPOA, COCTaBMAa 3 ThIC.T.

BapuaHT N22

1 Kakas n3 ABYX MeAHbIX pya boraye no cogepKaHUK NosIE3HbIX KOMMOHEHTOB!
a) a’CU=O’8 %, azn=1,6 %, apb -= 2,0 %, 6) a’CU=1’2 %, azn=1,4 %, apb -= 1,5%

Cebectommoctb A06bium 1 7 pyabl 70 p. LleHbl nose3HbIX KOMNOHEHTOB B pyae: mean 16000 p, umHka 5500
p., cBMHUA 5000 p. KoadpodumumeHTbl n3snedeHna metannos 0,9.

2 banaHcoBble 3anacbl pabouyero 6s0Ka 600 Tbic. T. HopmatuBHbIN KO3bOULMEHT noTepb 3 %,
KoadPpuumeHT 3acoperHna 10 %. OnpenennTb oXuaaemblit 06bem fobbiTon pyabl U 06BEM NpPUMELLaHHbIX
NycTbIX MOPOA, B HEWN.

3 OnpeaenvTtb KayecTBeHHbIA KO3pPULIMEHT FOPHON Maccbl KapbepHOro nons, ecayn 6anaHcoBble 3anachl
pyabl 300 maH. m®. MnoTHocTb pyabl 4 /M2, CpeaHee cogepykaHue meam 0,8 % B H6anaHCOBbIX 3amacax.
O6bem BCKpbILWHbIX NOPOA B KapbepHom nosie 900 Thbic. M.

4 CebecrommocTtb A06blun pyabl 500 p/T. KoadpdPuLUMEHT U3BAEUYEHUA MOSIE3HOrO MCKOMAaemMoro U3 Heap
0,9. LleHa skenesa B pyae 1200 p/1, meam 26000 p/T, KobanbTa 50000 p/T. Kakol U3 AByx COPTOB pyabl MMeeT
66NbLIYI0 LEHHOCTb: @) Ofe =38 %, oc,=0,5%;6) ap,=35%, ac,=0,2%.

BapuaHTt N23

1 CopeprraHue Kenesa B cbipoit pyae 40 %, HuKena 15%. Cebectommoctb 1 T pyabl 120 p. LieHa xenesa B
pyae 10000 p, ueHa HMKens 20000 p. Kakon nonesHbli KOMMNOHEHT IBASIETCA OCHOBHbIM?

2 Onpep,enMTb YC/1I0BHOE coaepraHune nosie3sHbiX KOMMNOHEHTOB B CblpOﬁ pyAae, ecnn cogepXaHme xenesa
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CTpyKTYyp
Hbll

3/IeMeHT
KomneTe
HUMN

MnaHupyemble pesynbTaTbl 0byyeHus

OueHouHble cpeacTsa

B Hel 38 %, HuKena 4 %. LleHa xenesa 8 pyae 1000 p, HMKkens 15000 p. Cebectoumoctb pyabl 150 p/T (pyaa
KenesHas).

3 Onpeaenvtb rpaHMYHbIA KO3PPUUMEHT BCKPbILWN, €CAU LEHHOCTb pyAbl SKCNayaTauMoHHoro cnos 900
p/T, cebectoumocTb A06bIYHBIX paboT 80 p/u, BCKpbiwHbIX 70 p/T, cebectommocTb oboraweHma 1 T pyabl 150

p.

4  KoadpdpuumeHT m3BnedeHms nonesHoro uckonaemoro 0,9, KoadoduumeHT 3acopeHus 0,2. BanaHcoBble
3anacbl Ao6bl4HOro 6s10kKka 300 Thic. T. ONpeaennTb KONMYECTBO A06bLITON pyabl.

BapuaHT N24

1 Kakoit 13 AByX COpTOB pyaHOM Macchl (A nnm B) asnsetca 6onee KauecTBEHHbIM:

MNokasaTenn A B
CopeprkaHue meam 0,6 % 0,4 %
CopeprKaHue LMHKa 10,0 % 11,0 %
CopeprkaHue MbllbAKa 0,3% 0,0%

KoaddurumeHTbl 3HaUMMOCTU KOMNOHEHTOB: Mean (+0,8 p/ %), umHKa (+0,3 p/ %), mbiwbsaka (-0,6 p/  %).

2 BbanaHcoBble 3anacbl paboyero ropmMsoHTa 4 MAH. T pyabl. Mpu ero otpaboTke go6bITO 4,2 MAH. T Cbipoi
pyabl. KoapouumeHT nssneveHne nonesHoro nckonaemoro 0,9. OnpenenvTb KO3GOUUMEHT 3aCOpeHns pyabl

n obbem 3acopArowunx nopoa.

3 OI'Ipe,EI,EI'IMTb KaLIECTBeHHO-FEOMETpMHeCKMﬁ NMOKa3aTe/lb BCENro KapbepHOro nonasa, ecan ero 6anaHcoBble
3anacbl N0NE3HOro nckonaemoro 20 MAH. T, BCKPbILWHbIX Nopoa, 60 MAH. T, cpeoHee coaep*XaHmne nonesHoro
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KomnoHeHTa 34 %.

4  Kakol unx npmueeaeHHbIX BapPUAHTOB BblEMKW ABIAETCA SKOHOMNYECKU Ll,eﬂeCOO6pa3HbIMZ

Cnocob BbleMKu

Cebectoumoctb 1 T
pyabl, p

KoaddunumneHT noteps,
%

KoadpdnumneHt
3acopeHus, %

4

Banosbiit 60 12

CenekTuBHbIN 70 8 3

CopeprkaHue NonesHoro KOMMNoHeHTa B 6anaHcoBbix 3anacax 20 %, ueHa 1 T nonesHoro KomnoHeHta 20000

p.
BapwmaHTt No5

1 Onpenenvto CpeaHIol0  U3BNEKAEMYKD LIEHHOCTb W KayeCTBEHHO-TeOMEeTPUYECKU MNOKasaTeslb
KapbepHoro nondA. banaHcosble 3anackl pyabl 200 maH. m>, 06bem nycToix nopog 800 maH. m>. TINOTHOCT
pya v nopog 3 7/M>. CebecTommocTb 1 T pyAabl 70 p. KoapdumumneHT nssnedyeHna nonesHoro nckonaemoro 0,9.
LeHa 1 T megm B coipon pyae 8000 p. CpeaHee cogep:kaHme meau 1 %.

2 bBanaHcoBble 3anackl pyabl B paboyem 610ke 380 Tbic. T. [LobbiTo M3 610Ka 340 ThiC. T CbIPON pyAbl.
Ob6bem 3acopawrolMX MYCTbIX Nopog, B cbipoi pyge 20 Tbic. T. Onpegennto Ko3ddULMEHTbI: NOTepsb,

3aCopeHnA, 3SKCNAyaTaynoHHbIX 3anacos..

3 TopoBana aobbiua 6anaHCOBbIX 3aMacoB pyAbl 5 MaH. T. 3aTpaTtbl Ha ux A06biuy 300 maH. p. CoaeprkaHue
enesa B 6anaHcosbix 3anacax 35 %. Kakoli skoHoMMYeckuii adpdeKT facT AONONHUTENbHOE BOB/IEYEHUNE B
pa3paboTKky 50 Tbic. T 6eAHbIX pya ¢ cogeprkaHnem 18 %, ecam rogosble 3aTpaThbl Ha UX Pa3pPaboTKy coCTaBAT

2 MJH. p.
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4 OnpeaennTb pauMOHasbHbIM BAPUAHT CENEKTUBHOM BblEMKU C MAaKCUMa/IbHbIM M3B€YEHMEM MNOE3HOIO
KomnoHeHTa: 1) notepu 35 Tbic. T, 3acopeHune 25 Tbic. T; 2) notepu 20 Tbic. T, 3acopeHue 240TbiC. T.
BanaHcoBble 3anacbkl BbiemoyHoro 6s10ka 400 Tbic. T.

BapuaHT 6

1 Bblgenvtb OCHOBHOW NOME3HbIA KOMMNOHEHTOB B KOMMJIEKCHOM pyae, coaeprkawen 35 % kenesa, 0,5 %
mean n 2 % mapraHua. LleHa 1 7 xkenesa B pyge 1200 p, meau 6000 p, mapraHua 2000 p. Cebectommoctb 1 T
pyapl 100 p. KoaddpuumeHTbl n3sneveHma xenesa 0,9, megm 0,8, mapraHua 0,8.

2 0O6bem 3anacos gobbivHoro 6s10ka 600 Thic. T pyapl. KoapduumeHT notepb nosiesHoro nckonaemoro 10
%, 3acopeHuna 20 %. OnpeaennTb KOMYecTBO A00bITOM CbIPOM pyabl M 06bEM 3aCOPSAIOLWMX NOPOA,.

3 CneayeT nn BoBNEeKaTb B pa3paboTKy yyacTOK 3anexu maccon 0,5 MAH. T CO cpegHUM coaepKaHMeEM
enesa 18 %, ecnm pobbiua 6anaHCOBbLIX 3aNacoB CO CpegHUMM coaeprkaHueMm Kenesa 36 % coctasnseT 1
MJIH. T nNpwu 3aTpaTax 200 maH. p ? 3aTpaTbl Ha pa3paboTKy AONONHUTENLHOTO yYyacTKa beaHbiX pya, COCTaBAT
30 mAH.p. Onpenenntb sSKOHoMUYECKMit 3pdEKT OT BOBIEUYEHMA ITOIO y4acTKa.

4  OnpepenvTb KayecTBeHHbI KO3IPPULMEHT FOPHON MACCbl KOHTYPHOIO CNOA C 06WMM 06bEMOM FrOpHOW
Maccbl 16 MAIH. M> M NONE3HOro McKonaemoro 7 MaH. M. CpenHee cogep»aHue NONE€3HOro KOMMNOHEHTa B
pyae 10 %, nnoTHOCTb pyAabl 3 /M.

BapuaHTt No7

1 CogaepkaHue Bonbdpama B gobbiToi pyae 0,1 %. CebectonmocTb A06bluM pyabl 150- p/T. Onpegenutb
cebectommocTb f06b1uM 1 T BONbdpama.

2 Copep:kaHue Kenesa B Aobbitoi pyae 32 %, HUKkens 15%. Cebectommoctb 1 T 3Kenesa 625 p/T (HUKens
1333 p/71). LleHa xenesa B pyae 20000 p, Hukens 25000 p. Onpeaenntb M3BAEKAEMYIO LEHHOCTb Pyadbl U
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OCHOBHOWM NOJIe3HbI KOMMNOHEHT.

3 KOHTYpHbIN  KO3PPULUMEHT TOpPHOM Maccbl npupesaemoro ropusoHta 0,003 M3/p. IPaHWYHbIN
K03pPULMEHT ropHoi macchl 0,0025 m3/p. CnesyeT v BoBneKaTb B pa3paboTKy 3TOT FOPU3OHT M Moyemy ?

4  KoappuuMeHT cHMKEeHMA KadecTBa cbipon pyapl 0,95. KoaddumumeHT noteps 0,05. BanaHcoBble 3anachl
[06bl4HOro 610Kka 600 Tbic.T. ONpeaennTb KOANYECTBO A0ObLITON CbipOn PyAbl.

BapuaHT No8

1 BanaHcoBble 3anacbl AobblyHOro 610Ka 650 Thic. T. Mpyu f06bIYe 3acopeHmMe COCTaBUIO
30 Tbic. T, noTepun 20 Tbic. T. ONpenennTb KO3IPOULMEHT IKCNYaTaLLMOHHbIX 3anNacos.

2  Onpepenutb copeprkaHWe MNOJEe3HOr0 KOMMOHEHTa B A06bITON Cbipoi pyae, ecan CoaepkaHue B
6anaHcoBbix 3anacax 40 %, koappuumeHT 3acopeHns 10 %.

3  ToAacHUTb CYWHOCTb KOCBEHHOIO cnocoba onpegeneHna NnoTepb 1 ero oTAM4ne OoT NPAMOro cnocoba.

4 Onpepenvtb yCNOBHOE coAepyKaHWe Moe3HbIX KOMMNOHEHTOB B MeAHOW pyAe C MOMYTHbIM LUHKOM.
CebectoumocTb pyabl 400 p/T. Coaep:kaHne meam B pyae 1 %, umHka 4 %. LeHa meam B pyae 100 Tbic. p,
UMHKa 20 TbIC. p.

BapuaHT N29

1 OnpeaenvTb KOANYECTBO NOJIE3HOTO KOMMOHEHTa ( B TOHHAX) B J06bLITON Cbipoit pyae, eciv 6anaHcoBble
3anacbl 610Ka 500 Tbic. T ¢ cogepkaHmem 2 %. MoTtepun coctaBunun 5 %, 3acoperue 10 %.

2 CebectommocTb pyabl 500 p/T. CoaeprkaHue Kenesa B pyae 30 %. LeHa kenesa B pyae 2000 p/T.
CnepyeT v BoBneKaTb B pa3paboTKy 3anackl 3Toi pyabl ?
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3 CywwHOCTb MeK3aboMHOro ycpeaHeHNa peryiMpoBaHMem Harpysku Ha Ao6bldHble 3a60u. MoACHUTL Ha
npumepe, B KOTOpPoM A06bl4a BegeTcs B AByX 610Kax.

4 Kak onpenennTb NOKasaTe/lb KOMNNEKCHOTO Ka4eCTBa HEPYAHOTO CbipbA ?

BapuaHT N2 10

1 Onpeaenntb KO3PPULMEHT 3aCOpPEHUs NPU AobblYe: 3acopeHHoN pyabl AobbiTo 650 Tbic. T, 6banaHcoBble
3anacbl 6510ka 600 Tbic. T, noTepu coctaBman 20 TbiC.T.

2 bBanaHcoBble 3anacbl gobbluHoro 610Kka 700 Thic. T O6bem A06bIMM cocTaBun 740 Thic. T. CoaeprkaHue
HECKO/IbKMUX M0/Ie3HbIX KOMMNOHEHTOB BbIpaXKaeTcsA YCAOBHbIM cogeprkaHmem: B 6anaHcoBbIx 3anacax 44,0 %,
B cbipoi pyge 34,0 %. Onpenenntb KO3POULUMEHT NOTEPb NONE3HBbIX KOMNOHEHTOB KOMMIEKCHOM pyAbl.

3  CywHOCTb KaNeHZapHOro naaHMpoBaHMA A06bIYHbIX paboT B pexume ycpeaHeHus. MOACHUTbL Ha
npumepe, B KOTopom Aobbiva BegeTca npy ogHoBpeMeHHOM oTpaboTKe Tpex 610KoB.

4  Onpegenntb KO3GOUUMEHT KOMMIEKCHOCTUM MWCMOMb30BAHUA MECTOPOXKAEHUA U Ko3pPULMEHT
6e30TXx0A4HOCTU A06bIYKN, eciv NPON3BOAUTENBHOCTL Kapbepa Mo ropHoi macce 20 maH. T/rod, U3 Hux 16
M/IH. T UMEIOT NPOMBILNEHHYIO LLEHHOCTb. M3 ropHOM mMaccbl 5 MAH.T pyabl OTNPaBAeHO NoTpebutensam,
npovsBeaeHo 2 MAH. T webHa, 0,5 MAH. T U3BECTHAKA M 1 MAH. T 40OMMUTA UCMO/b30BAHO B AOMEHHOM
npov3BoACTBe.
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6) Mopapok npoBeAeHUA NPOMEXKYTOUYHOM aTTecTauuMu, MNOKas3aTe/n U Kputepuu
OLeHMBAHUA:

MpomexyToyHaa aTtrectauus no  AucumnavHe «PauMoOHanbHOE WUCMONb30BaHMe
NPUPOAHbIX PECYPCOB» BK/OYAET TEOPETUYECKME BOMPOCHI, MO3BONAIOLWME OLEHUTb YPOBEHb
YyCBOEHMA 06yYyalolMMMCA 3HAHWIA, M NPaAKTUYECKME 3aJaHuA, BbiABAAIOWME CTeNeHb
chOopMMUPOBAHHOCTU YMEHWNI U BNAAEHWNI, NPOBOANTCA B GOPME 3K3aMeHa.

3K3aMeH Mo AaHHOW AUCUMNAMHE NPOBOAMUTCA B YCTHON popmMe No 3K3aMeHALMOHHbIM
6unetam, Kaxabl U3 KOTOPbIX BKAKOYAET 3 TEOPETUYECKUX BOMpPOCA.

lokazamenu u Kpumepuu oyeHUBAHUA 3K3AMeHa:

— Ha OLEHKY «OoTAMYHO» (5 6annoB) — obyyatroWMNCa AEMOHCTPUPYET BbICOKUIA YPOBEHb
cPOpPMMPOBAHHOCTM KOMMNETEHUMI, BCECTOPOHHEE, CUCTEMATMYECKoe W T1yboKoe 3HaHue
yyebHOro matepuana, cBo60AHO BbINONHAET MPaKTUYecKue 3adaHuA, cBOboAHO onepupyeT
3HAHUAMMW, YMEHUAMMW, NPUMEHAET UX B CUTYaLMAX NOBbILLEHHOMN CNOXHOCTHU.

— Ha oueHKy «xopowo» (4 6anna) — obyyatoWwmMinca A4EMOHCTPUPYET CPEeAHUI YpOBEHb
cPOpPMMPOBAHHOCTN KOMMETEHLMIA: OCHOBHbIE 3HAHUA, YMEHUA OCBOEHbI, HO [OMNYCKAOTCA
He3HauuTeNbHble OWWNOKM, HETOYHOCTWU, 3aTPYAHEHWUA TNpPU  AHANUTUYECKMX Oonepaumsax,
nepeHoce 3HaHUM U YMEHUN Ha HOBble, HECTaHAAPTHbIE CUTyaLUUMN.

— Ha OUEHKY «ygoBaeTrsopuTenbHo» (3 6anna) — obyyawowmincs AOeMOHCTPUPYET
NoporoBbii YpoBEHb CPOPMUPOBAHHOCTU KOMMETEHLUMA: B XOAE KOHTPOJIbHbIX MEPONPUATUIA
OOMNYCKaloTCA OWWBKM, NPOSABASETCA OTCYTCTBME OTAENbHbIX 3HAHWK, YMEHWN, HaBbIKOB,
0byYaloLWMNCA UCNbITbIBAET 3HAUYUTENbHbIE 3aTPyAHEHMA MPU ONEPUPOBAHMUU 3HAHUAMU U
YMEHUAMU NPU UX NEPEHOCE HA HOBblE CUTYaLMMW.

— Ha OUEHKYy «HeyaoBneTBoputenbHo» (2 6anna) — obyyaowmiics OAEMOHCTPUPYeT
3HaHUA He 6onee 20% TeOPETMYECKOro MaTepuasna, AONYCKAeT CYyLLeCTBEHHble OLWWOKKM, He
MOKET MOKa3aTb MHTENIEKTYa IbHble HaBbIKM PeLLeHMA NPOCTbIX 3a4au.

— Ha OLEHKY «HeyposaetsoputenbHo» (1 6ann) — obyyalowmiics HE MOKET MoKasaTb
3HaHWA Ha ypoBHEe BOCNpoM3BeAeHUs U obbACHEHUA WMHPOPMALMM, He MOXKET MOoKasaTb
WHTENNEKTYa IbHble HaBblKM PelleHus NPoCTbIX 3a4a4.
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