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JIMcT akTyaau3anuu padodeil nporpaMmmbl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena st peanusamnuu B 2023 - 2024
y4eOHOM Tofy Ha 3acenanuu kadeapel Pa3paboTku MeCTOPOXKICHUH MOJIE3HBIX HCKOTIAEMbIX

IIporokon ot 200 . Ne
3aB. kadeapoit C.E. I'aBpuiieB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM Ty Ha 3acenanuu kadeapsl Pa3paboTku MECTOPOXKICHUI TTOJIE3HBIX HCKOMAEMBIX

[Iporokon ot 20 . Ne
3aB. kadempoit C.E. I'aBpuiiieB

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM Oy Ha 3acenanuu kadenpel Pa3paboTku MeCTOPOXKICHUH MOJIE3HBIX UCKOMIAEMbIX

[Tporokoi ot 200 1. N
3aB. kadenpoii C.E. T'aBpuies

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOo/ly Ha 3aceianuu kadeapbl Pa3paboTku MeCTOPOKICHUN TTOJIE3HBIX UCKOMIAEMbIX

[Tporokoi ot 200 1. N
3aB. kadeapoii C.E. I'aBpuiien

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM Tofy Ha 3aceqanuu kadeapsl PazpaboTku MECTOPOXKACHUI MOJIE3HBIX HCKOMAEMBIX

[Tporokoi ot 200 . Ne
3aB. kadenpoii C.E. I'aBpuiies

PaGouas mporpamma nepecmoTpeHa, odcyxaeHa u ogqodpena st peanusanuu B 2028 - 2029
yueOHOM Tofy Ha 3acenanuu kadeapsl Pa3paboTku MECTOPOXKACHUN MOJIE3HBIX HCKOMAeMBbIX

[Tporokoi ot 200 r. N
3aB. kadenpoii C.E. I'aBpuiies




1 Ilesiu ocBOEHMSI AMCUMILTHHBI (MOIYJIs)

SBIIIETCS  pa3BUTHE Y CTYJASHTOB JIMYHOCTHBIX KayecTB ©  (OPMUPOBAHUE
npodeCCHOHATBHBIX KOMIETeHIM B coorBeTrcTBHM ¢ TpeboBanusmu @PIOC BO mo
crenpanbHocTH 21.05.04 T'opHOE neno B 00J1acTH M3YYEHHS BOIPOCOB BIUSHUS TEXHOTEHHOM
JeSITEILHOCTH B TpoIecce J0ObIUM TOJE3HBIX MCKOMAEMBIX OTKPBITHIM CIIOCOOOM; OCHOBHBIX
MEPONPUITHIA IO MPEJOTBPAIICHUIO 3arPsI3HEHUS BO3IYIIHOTO OacceiiHa M MCTOILEHUS! BOJHBIX
pPeCypcoB, BOCCTAHOBJICHUIO HAPYIIEHHBIX TOPHBIMU pabOTaMH 3€MeITb.

2 MecTo JUCHMIIJIMHBI (MO/1YJ/Is]) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JucuuninHa PanuoHalibHOE HCIOJIB30BAHUME IPUPOAHBIX PECYPCOB BXOAUT B 4YacCTh
y4eOHOro 1mi1aHa (GopMUpyeMyI0 y4aCTHUKaMU 00pa30BaTebHbIX OTHOLIEHUH 00pa3oBaTeIbHON
IIPOrPaMMBI.

JUis  u3ydyeHus ~ JUCHMIUIMHBI ~ HEOOXOIUMBl  3HAaHUA  (YMEHHUs,  BIAJCHUS),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUSHHSI JUCIUTUTNH/ TPAKTUK:

VYnpasieHne Ka4eCTBOM PyIOTIOTOKA Ha OTKPBITBIX TOPHBIX paboTax

OTkpbITas pa3paboTKa MECTOPOXKIEHUH MOJIE3HBIX HCKOIAeMbIX

I'eomexanuka

3HaHus (YMEHHUs, BIAJCHUS), OJy4YEeHHbIE IIPU U3YyYEHUH JAHHON NHUCUUIUIMHBI OyAyT
HEO0XO0UMBI [Tl U3y4EeHHUS TUCLUILINH/TIPAKTHK:

[TnanupoBaHue OTKPHITHIX TOPHBIX PAOOT

[IpoexTrpoBanue KapbepoB

PazpaboTka pyAHBIX U YTOJBHBIX MECTOPOXKACHUH

[ToaroroBka K cjaue 1 craya rocyJapCTBEHHOTO SK3aMeHa

3 Komnerenuun odyuaromerocs, popMupyembie B pe3yJibTaTe 0CBOCHHA

AUCUMITUHBI (MOYJIS1) M IUIAHUPYEMBbIe Pe3yJabTaThl 00y4eHHus

B pe3ynbrare ocBoeHUs JUCHUILIMHBL (MOyJisA) «PanuoHanbHOE UCIIOJIb30BAHNE
MIPUPOIAHBIX PECYPCOBY» OOYUAIOITUICS TOHKEH 00J1a71aTh CIEAYIOIIMMHI KOMIIETCHITUSIMU:

KOI[ HHAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

ITK-1 CnocoGeH pa3pabarbiBaTh pa3zelibl IPOEKTOB CTPOUTENBCTBA, PEKOHCTPYKIIUU U
TEXHUYECKOTO TIEPEBOOPYKEHUs] OOBEKTOB OTKPBITBIX TOPHBIX paboT, MPOEKTHYI U
TEXHUUYECKYIO TOKYMEHTAIMIO C y4eTOM TpeOOBaHUHN MPOMBIIIJIEHHONW 0€301aCHOCTH

IK-1.1 O060CHOBBIBAET IIaBHBIE NTApaMETPhl Kapbepa, BCKPhITHE KapbePHOTO MOJIs,
CHCTEMBl OTKPBITOM pa3pabOTKH, PEKUM TOPHBIX pabOT, TEXHOJOTHIO U
MEXaHMU3AINI0 OTKPBITHIX TOPHBIX pabOT, METObI MPO(PUIAKTUKY aBapuil U
CHOCOOBI IMKBUIAIINY UX MTOCIIEACTBUI

[1K-1.2 [IpoexTupyer NpUPOJOOXPAHHYIO NESITENBHOCTh MPU OTKPBITBIX TOPHBIX
paborax
[1K-1.3 Hcnonb3yer wuHGOpMAIMOHHBIE TEXHOJIOTUH IPH  HPOEKTHPOBAHUU

KapbepoB




4. CTpPyKTYpa, 00bEM M coJepKaHUe TUCHUIITTHHBI (MOYJIs1)
OO0mmast TpyTI0eMKOCTh JUCIHILTUHBI COCTaBisieT 5 3adeTHhiX eauHull 180 akan. yacoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 113 akaz. 4acos:
— aynuropHas — 108 akan. yacos;
— BHEAYJIUTOpPHAs — 5 aKaJl. 4acoB;

— caMocTosiTeNnbpHas padora — 31,3 akaz. 4acos;
— B (hopMe MpaKkTUIeCKoi moarotoBku — 0 akas. Jac;

— IMOATOTOBKA K dK3aMeHy — 35,7 akaj. ac

dDopMa aTTecTaluu - 3K3aMCH

AynutopHas s
o | konraxTHas padora | & & ®dopma TeKyIero
5 =
& B aKaJl. 4acax 15} Bung KOHTPOJIS
Paznen/ rema 3 (B axax. 1acax) £ B . P Kox
g 3 ©| caMOCTOSITETBHOM | ycIieBaeMOCTH U
JUCLIUTUTUHBI 5 g . | xomnerenyn
O 2 5 paboTsI MPOMEXKYTOYHON
nmal. | mpakr. | 3 &
Tlex. Z'S aTTecTaluu
3aH. 3aH. QO &
1. 1. Beemenne. Oxpana
aTMochepsl
11 Ieim wu  3agaum CamocrosTensHoe
MUCLUIUIMHBL,  CBA3b  CO u3y4eHue yueOHou
CMEXHBIMHA TUCLUIINHAMH. 1 HAy9IHO . I1K-1.1,
VYcrHbli onpoc
AHTpONOreHHbIe u 3 3 2 JIUTEPATypPbI MK-1.2,
(cobecenoBanue)
MPUPOJHO-AHTPOIIOTEHHEIE IMoaroToBka k MK-1.3
MPOIIECCHl U CIEICTBUS INPH MPAaKTUYECKOMY
OTKPBITHIX TOPHBIX paboTax 3aHSITHIO
CamocrosTenpHOe .
1.2 Hcro4HUKH BBIOPOCOB .| VYcrtHbIi onpoc
3arpPSA3HSIONINX BEIIECTB U u3ydeHHe yueoHoii (cobecenoBanue)
K If’l'e UM HUX OIAaCHOCTH 1 HayHHo TIpOBEpKa ’ MK-11,
pHTEp ) 3 3 2 JTUTEPATYPHI POBEP IK-1.2,
OCHOBHBIE ~ METOJBI  HX BBITTOJTHEHU ST
ITogroroBka k " I1K-1.3
pacuera. Pacripoctpanenue u MIPaKTAYECKON
PaKTHIECKOMY
pacceuBaHue BHIOPOCOB padoTsl
3aHATHIO
9
CamocrosTenpHOe .
1.3 IIpaBoBbIe 51 .| VYcrHeli onpoc
n3ydeHne yaeOHoH
HOpPMAaTHUBHbBIC OCHOBBI (cobecenoBanue),
OXpaHbI aTMocdepbl 1 HaytHo TIpoOBepKa MIK-1.1,
p ) 3 3 1 JIUTEPATYPBI IK-1.2,
OcHOBHBIE  CHOCOOBI u BBITIOJTHEHUS
ITogroroBka k " I1K-1.3
cpezcTBa CHIDKEHHS MIPaKTHYECKON
MPAKTHIECKOMY
BBIOPOCOB. paboThl
3aHATHIO
CamocrosTenpHOE .
.| YcrHsIit onpoc
14 [Ipodumakruka " n3y4eHne yaeOHoMl
(cobecenoBanue),
TyIIEHUE JHIOT€HHBIX U HAy4IHO I1K-1.1,
MpoBepKa
MIOXKapOB. CHuxeHue 3 3 2 JIUTEPATyphI IK-1.2,
BBIITOJTHEHHS
BPEIHOTO BITUSTHUS [MoaroroBka k . IK-1.3
HPaKTHIECKOH
MPOM3BOJCTBEHHOT'O IIyMa MIPAKTUYECKOMY
paboThbI
3aHSTHUIO




15 CanuTapHO-3alIUTHAS

CaMOCTOSITEIbHOE
U3y4YCHHUE YUeOHOM

YcrHBI onpoc

30Ha TPENNpUsATHS H e cobecenoBanue
HOPMU fB;[HIfe Meronslr u 1 HayHHO ( I oie Ka » TK-1.1,
c SHCTr];a K(;HT ons  3a 3 3 2 JTHTCPATYPE! BLIEOHHI;HI/I}I [IK-1.2,
P P TToaroroBka k . TIK-1.3
COCTOSIHUEM BO3.yIIHOTO HIpAKTHYECKOMY MPaKTHIECKON
OacceiiHa. SAHSTHIO paboThI
1.6 daxTopsl, BIUSAIONINE HA
pa3Mepsl
CaHUTAPHO-3AIUTHON 30HBL:
Macca pI/I 06H;eM BPEIHBIX Tonroroska x CeMuHapckoe IK-1.1,
p 3 3 3 CEMHUHaPCKOMY P TIK-1.2,
BBIOPOCOB, (oHoBast SAHSTHIO 3aHATHE MK-1.3
KOHIIEHTpaIHs BPEIHBIX '
BEILIECTB, Pebe() MECTHOCTH
Y TeMIIepaTypHBIA TPaAueHT
HWroro no pazaeny 18 18 12
2. 2. ParmonansHoe
UCIIOJIb30BaHKE BOJTHBIX u
3eMEJIbHBIX PECYPCOB
CamocrosTensHoe VeTHBIi onpoc
U3y4YeHUE Y4eOHOM
2.1 Bogjonons3oBaHue U v i (cobecenoBanue,
BOJIOIIOTpeOIEHNE 1 HaydHO MpOBEPKA IK-1.1,
H p .6 3 3 2 JUTEPATYPBHI. POBEP TIK-1.2,
OpMaTHBHBIC TPEOOBAHHUS K ToaroToska K BBITIOJTHEHUS TK-1.3
Ka4eCTBY HCIOIb3YEMBIX BOJI HIpAKTHYECKOMY MPAKTUIECKON
a0O0TBI
3aHSITHIO p
2.2 Crounble BOABI H CamocToATen:Hoe VeTHBIN onpoc
' u3ydeHue yuyeOHOM P
YCIIOBHSI UX 0Opa3oBaHUs Ha (cobecenoBanue),
Kapbepax IlpaBoBass wm 1 HayHHo TIpoBepKa TK-1.1,
HOpMal.)TI/IE;Haﬂ b OCHOBa 3 3 2 AIMTCPATYPEL. BI)III')IOJ'IHI;HI/ISI TIK-1.2,
p ITogroroska k " TIK-1.3
OXpaHbl TIOBEPXHOCTHBIX H HpaKTHECKOMY MPaKTHIECKON
MO/I3€MHBIX BOJ SAHSTIIO paboThl
2.3 Crioco0bl 1 METOABI CaMmocrosTensHoe Y eTHBLH OIDPOC
OYHCTKH U 00e33apakuBaHuUs n3ydeHne yaeOHo P
(cobecenoBanue),
cTo4Hbix Boa. OGopoTHOe U HAYy4HO TIK-1.1,
npoBepKa
BOJJOCHA0XEHHE. 3 3 2 JUTEPATypBI. MK-1.2,
BBITIOJTHEHHUS
Hopmuposanue TToxroroBka N TK-1.3
MPaKTHIECKOMN
BOJIOTIOTPEOICHUS Ha NPaKTHYECKOMY AGOTEL
Kapbepax 3aHATHIO p
24 3eMenbHBIH OTBOJ
Kapbepa. Tokazarenu
pbep CamocTosTenbHOe VeTHBI OMDOC
OLICHKH HCIIOIb30BAHMUS o
o 11 M3YeHHUE YHeOHOH (co6ece1103a§ne)
3eMellb. aBOBas u
p ¥ HAyYHO DOBEDKA ’ TIK-1.1,
HOpMaTHUBHAs OCHOBa
p 3 3 2 JUTEPaTypBI. BHEOHHEHHH TIK-1.2,
OXpaHBI 3eMEITbHBIX
P 0 IToaroroBka k HDAKTHICCKOI TIK-1.3
€CYpPCOB. CHOBHBIE
peeyp PaKTHYECKOMY p
HaIpaBJICHAS CHIDKEHUS SAHSTIIO paboThI
3eMJIEEMKOCTH  OTKPBITHIX
TOPHBIX paboT
25 PexynbruBanms
HapYIICHHBIX 3eMellb. CamocTosTenbHOe Vernmiit onpoc
Oouiee MIOHSTHE 0 n3ydyeHue yaeOHoi
(cobecenoBanue),
PEKYIbTUBALH. 1 Hay4HO IIK-1.1,
IpoBepKa
HopmarusHble TpeGoBaHus K 3 3 2 JINTEPATYPBL MK-1.2,
BBITIOJTHEHHUS
PEKYIBTUBALMH. IloaroroBka k N IK-1.3
MPAKTHIECKOH
I'opHOTEXHIUECKAS u IIPAKTHIECKOMY paoT!
Ouonoruueckas 3aHSITHIO

PCKyJIbTHBALSA




2.6 CHusATHe, XpaHEHHE U

UCIIOJIb30BaHKE
IUIOJJOPOTHOTO TTOYBEHHOTO
[i(e:8 3emiieBaHNe
MaJIONPOAYKTHBHBIX 3€MeEIb. IoxroTosKa K-1.1
dopmupoBanue u 3 3 2 KOHT N KonTposnbHas MK-1 2’
POIBHON 2,
BOCCTaHOBJICHHUE JlaHIadTa paGore pabora K-1.3
OpA  OTKPBITBIX  TOPHBIX
paboTax.
[IpotuBo3p0O3MOHHAs
pexynbruBanusi. O3eneHeHne
OTBaJIOB
Hroro no paszeny 18 18 12
3. 3. PanmonansHoe
WCTIONIb30BaHUE HEIP
31 [IpaBoBbIe u
OpraHU3alMOHHBIC BOMPOCHI.
OcHOBHbIE HalpaBlIeHUS CamocrosTensHoe Verupiii onpoc
palroHaIBHOTO n3ydeHne yaeOHo
(cobecenoBanue,
WCIIOJIb30BAaHUSA HEAp IpH U HAy49HO TIK-1.1,
OTKpBITBIX [OPHBIX paboTax. 3 3 1,3 JUTEPATYPEI. nggzil;iim MK-1.2,
[ToTtepn ITOJIE3HBIX IToxroroBka k " TIK-1.3
MCKOTIaeMBbIX. OcHOBHBIE MIPAaKTHIECKOMY HpaKqueCKOH
HarpaBJICHHUS 3aHATHIO paboThl
PanoHAIBEHOTO
UCIIOJIb30BAHUS HEJP
CamocrosTensHoe .
3.2 Tlokaszarenu mnoTepp Hu .| VYcrusrit onpoc
H3y4YCHUE YUeOHOM
3aCOpeHHs MoIe3HOTro 1 HayaHO (cobecenoBanue, MK-1.1,
HCKOTIAEMOTO. Ipsmoii u 3 3 1 STepaTYpI IpoBepKa NK-1.2
KOCBEHHBI METOJbl pacueTal ToxroToska K BBITTOTHEHUS TK-1.3
K02 PHUIIMEHTOB OTEPh, HIPAKTIHECKOMY MIPaKTAYECKON
3aCOpEHHS, U3BJICUCHUS SAHSTHIO padoTsl
3.3 KommiekcHoe
UCIIOJIb30BaHUE CamocrosTensHoe Vermsii ompoc
JI0OBIBAEMOT'0 MUHEPAILHOTO U3y4YeHUE yueOHOU (coBecenonanme
CBIPBSI. TTokazarenn W HAy4YHO npoBepKa ’ TIK-1.1,
KOMILJICKCHOCTH 3 3 2 JUTEPATYpPbI BEITOTHCHIS IK-1.2,
HCTIOJIb30BaHUS HEZp. IloaroroBska IpAKTHIECKOH IK-1.3
KommniekcHble  mokaszartenu NPaKTUYECKOMY pabors!
KavecTBa TIOJIE3HOTO 3aHATHIO
MICKOITa€MOT0
3.4 TlomyTHBIe TIOJIE3HBIC
KOMITOHEHTBI " ux CaMocrosTensHoe Vernmiit onpoc
NPUBEJCHUE K OCHOBHOMY. U3y4YeHue yueOHou (cobeceopanme
N3Bnexaemas IIEHHOCTH U HAYYHO ’ TIK-1.1,
MOJIE3HOTO HMCKOIIaeMOro. 3 3 1 JINTEPATYPHI. B;ﬁ gif}; I:Iim TIK-1.2,
Meronbl  MPOEKTHPOBAHUS IToaroroBka k — TIK-1.3
KOHTYpPOB Kapbepa C y4eTOM MIPaKTHIECKOMY paGoTHI
KOMIUIEKCHOTO OCBOCHUS 3aHATHIO
MECTOPOIKACHHSI
35 VYrunmzanus
BCKPBIIIHBIX  MOPOJT u
OTXOJIOB oborarieHusl. CaMOCTOSTEIBHOE
Cucremsl " METOBI H3yueHHe yaebHOH VYcrHbIl onpoc
nepepaboTKH, w HayaHO (cobecenoBanmue, K-1.1,
00e3BpeK1BaHUS u 3 3 1 JTEpaTyphi IIpOBEpKa NK-1.2,
3aXOpOHEHUS OTXOJIOB. IoaroToBKa K BBITTOTHEHUS TK-1.3
TexHonornueckue 1IpaKTHUCCKOMY MIPAKTUYECKOH
0CcOOEHHOCTH SAHSITHIO paboTsl
(hopmupoBaHus u
pa3paboTKH  TEXHOTCHHBIX

MECTOPOXKICHUN




3.6 [TpompbInuIeHHAS
LEHHOCTh OTXOJI0B TOPHOTO
Mpou3BOACTBa. V3Bneuenue
TIOJIE3HBIX KOMITOHEHTOB
METOJOM  BBIIIEIAYMBAHHSI.
Crioco0OsI JIOU3BIICYCHUS
TIOJIE3HBIX KOMIIOHEHTOB.
OddexTHBHOCTD
KOMIIJIEKCHOTO
UCTIOTBb30BAHUS
MUHEPAIbHBIX PECYPCOB U
OCBOCHHS TEXHOTCHHBIX
MECTOpOXKAeHUH.  MeTozsl
9KOHOMHYECKOH OIICHKH
palMOHATIBHOTO  OCBOCHHUS
Heqp

ITogroroBka k
TECTHPOBAHHUIO

TectupoBanue

IIK-1.1,
MK-1.2,
IK-1.3

3.7 IIpomesxyTouHas
aTTeCcTaIMsI

ITogroroBka k
9K3aMEHYy

DK3aMeH

MK-1.1,
MK-1.2,
I1K-1.3

Hroro no pazneny

18

18

7,3

Hroro 3a cemectp

54

54

31,3

OK3aMCH

Hroro no JUCHUIIIINHE

54

54

31,3

OK3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

Jns  peanu3anuu  TpPeAyCMOTPEHHBIX  BHJIOB Y4eOHOH paboThl B KadyecTBe
00pa30BaTeNbHBIX TEXHOJIOTUN B MPENOJaBaHUU AUCHUILIUHBI «PalnoHalbHOE HCTIONb30BAHHE
IIPUPOJHBIX PECYPCOB» HCHOJIB3YIOTCS TPAaJULMOHHA] WU MOJYJIBHO - KOMIIETEHTHOCTHAas
TEXHOJIOTHH.

[lepenaya HEOOXOIMMBIX TEOPETUUYECKUX 3HAHUH U (HOPMUPOBAHHE OCHOBHBIX
MpeAoCTaBlie-HU MO Kypcy «PaluoHanbHOE HCIOJIB30BAHUE MPUPOJHBIX PECYPCOBY
MIPOUCXOIUT C UCTIONBb30BAaHUEM MYJIBTUMEIUHHOTO 000PYIOBAHHUS.

Jlexuu mpoxoaAT B TpaaMIMOHHOW (opme, B dopme JeKIui-uHbopmanus, JTeKIUui-
KOH(EpeHIMiA, JeKIUIH-KOHCYIbTAlMi ¥ TpoOJeMHBIX Jiekuuil. Teoperuueckuii Martepual
U3JIOKEHHBIM ¥ OOBSICHEHHBI  CTyIEeHTaM Ha  JIEKIHUAX-UHPOpMAIUAX, MOJJICKUT
CaMOCTOSITEIBHOMY  OCMBICIIEHHIO W 3anoMHHaHuio0. COBOKYNHOCTh  JIOKJIAaJ0B IO
MpPEeIBAPUTENILHO TOJATOTOBIEHHON MpoOJeMaTuKe CHETaHHBIX Ha JEKUUU-KOH(PEpEeHLINU
o0ecrieynBaeT BCECTOPOHHEE OCBEUICHHE MPOOJIEMBI 3a CUET JOMOJHEHUS M YTOYHEHUS
mpernojaBaTesieM, a TaKXke IOJBEJCHHEM HWTOTOB B KOHIE JIEKIUU ¢ (OpMYyIUPOBAHHUEM
OCHOBHBIX BBIBOJIOB. TeopeTnueckuii Marepua Ha IpoOJIEMHBIX JIEKLIUSX SIBJISIETCS PE3YyIbTaTOM
YCBOGHHUS TMOJIYYECHHOW HMH(OpPMAIMK MOCPEACTBOM IOCTAHOBKH MPOOJIEMHOTO BOMpoca u
noucka mnyrei ero pemeHus. Ha nexkuusx — KOHCYJbTalMSIX M3JI0)KEHHE HOBOIO MaTrepuaja
COMPOBOXKAAETCS TOCTAHOBKOM BOIPOCOB U IUCKYCCHEN B IOMCKAX OTBETOB HA 3TH BOIIPOCHI.

[Ipy mnpoBeneHMH TMPAKTUYECKUX 3aHIATHI HCIOJNB3yeTcss paboTa B KOMaHue,
KOHTEKCTHOE O00y4yeHHe, 0OydueHHe Ha OCHOBE OIbITA, «MO3TOBOW IITYpM» U TPaJAULUOHHBIN
CEeMHHAp.

CamocTtosTenbHas paboTa CTUMYJIHPYET CTYACHTOB B MIPOLIECCE MOATOTOBKU JIOMAIIHUX
3aJlaHuM U JTOKJIAJI0B JUIs MPAKTUYECKUX 3aHATUHM, TP OJrOTOBKE K UTOTOBOM aTTECTalluU

6 YueOHo-MeToANYECKOE 00ecrieyeHre CAMOCTOATEIbHOI padoThl 00yUYaIOLIUXCS
[Ipencrasneno B mpuinoxenuu 1.

7 OueHoYHbIE CPeICTBA /IJIsl NPOBeAeHHUs] IPOMEKYTOYHOM aTTeCTANUH
[TpencTaBieHBI B MPUIOKEHUH 2.

8 Yue6Ho-MeToqu4YecK0e U MHPOPMAIHOHHOE 00ecnedeHne AU CHUIIMHBI (MOTYJIs1)

a) OcHoBHas JuTEpaTypa:

1. KoBanenko, B.C. PaninonaibHOe UCTIOIB30BaHUE U OXpaHa MPUPOTHBIX PECypCOB MpHU
OTKPBITBIX TOPHBIX paborax: OXpaHa 3eMEIbHBIX PECYpCOB [DIEKTPOHHBIA pecypc|: yueOHoe
nocooue / B.C. KoBanenko, A.B. Hukomnaes. — Mocksa: MUCHC, 2016. — 190 c. — Pexum
noctyna: https://e.lanbook.com/book/108123. 3ar. ¢ axpana.

2. Koanenko, B.C. PanironanpHOE UCTIONB30BaHUE M OXpaHa MIPUPOIHBIX PECYPCOB MPH
OTKPBITBIX TOpHBIX padoTax: OxpaHa aTMocdepsl [DIEKTPOHHBIN pecypc]: yueOHoe mocodue /
B.C. Kosanenko. — MockBa: MUCHUC, 2015. - 96 c. — Pexum pocryma:
https://e.lanbook.com/book/116430. — 3ar. ¢ skpaHa.

0) lomotHuTEIBLHAS IUTEpPaTypa:

1. Koanenko, B.C., PaninoHanbsHOe HCTIONB30BaHUE U OXpaHa MPUPOTHBIX PECYPCOB MPH
OTKPBITBIX TOPHBIX paboTax [DmekrpouHbIii pecypc]: nmpaktukym / B.C. KoBanenko, A.B. Hu-
konmaes, B.B. Tamanun. — Mocksa: MUCHUC, 2019. - 100 c.- Pexum pocryma:
https://e.lanbook.com/book/129025. — 3ar1. ¢ skpaHa.

2. Jlenucos, B.B. OcHOBBI IPUPOAOIIONIL30BAHUS U YIHEPTOpPECypcocOepekeHus [ Inek-
TPOHHBIN pecypc]: yueonoe mocobue / B.B. [lenncos, 1.A. [lenucosa, T.1.



JpoBoBo3oBa, A.Il. Mockanenko. - — Cankr-IlerepOypr: Jlans, 2019. — 408 c. - Pexxum nocryma:
https://e.lanbook.com/reader/book/113632/#1. — 3ari. ¢ skpaHa.

3. Tpy6enxoii, K. H. OcHoBBI ropHOTO ena [DnekrpoHHbId pecype] : yueonuk / K. H.
Tpy6enkoi, FO. I1. 'amuenko. — MockBa : Akagemudeckuid [Tpoekt, 2020. — 231 c. — ISBN
978-5-8291-3017-6. // Jlanb : snekTpoHHO-OMOIMOTEUHast cuctema. — Pexum goctyma: URL:
https://e.lanbook.com/book/132543 — 3ari. ¢ akpaHa.

4. I'oponuunuenko, B.U., [Imutrpue A.Il.. OcHOBBI rOpHOTO Jena [ DIEeKTPOHHBIN pecypc]:
YueOHuK 7151 BY30B. — 2-¢ u31. cTep. M.: M3narenbctBo «'opHas kaura» , 2016. — 443 c. — Pe-
*xuM gocrymna: https://e.lanbook.com/reader/book/101753/#1. - 3ara. ¢ skpaHa.

5. KonecuukoB, B.®. TexHonoruss u KOMIUIEKCHas MEXaHH3alUsl OTKPBITBIX T'OPHBIX
paboT [DNeKTpOHHBIN pecypc]: yueOHoe mocobue i CTyAeHTOB crienuanbHoctu 21.05.04
«"opnoe ne-no» / B.®. Konecaukos; B.JI. MaptesanoB; Ky3['TY. - Kemeposo 2017. - 189 ¢. —
Pexxum nocryna: https://e.lanbook.com/reader/book/105426/#1. - 3ar:. ¢ sxpaHa.

B) Meroauyeckue ykasaHus:

1. JomoxupoB [[.B. PannonanbHOe HCIIONB30BaHHE M OXpaHa MPHUPOJIHBIX PECYpPCOB:
MeTtoauueckue ykazaHUs K BBIINOJIHEHUIO MPAKTUYECKUX padOT MO AUCLHUILIHHE
«PanmoHanpHOE WCMONB30BaHUE W OXpaHa MPHPOIHBIX PECYpCOB» Ui  CTYIEHTOB

cnernuanbHocT 130403 «OTKpBITHIE TOpHBIE Pa00TH». Marautoropck: MI'TY, 2012. 36 c.

2. TapumeB C.E., Kapaynos I'.A., Kapaynos H.I'., lomoxupos JI.B. BckpseiTie u
CUCTEMBI pa3paboTKu MecTOpokaeHui. Yuel. mocobue. Marautoropck, MI'TY, 2009.-129 c.

3. Homoxwupos, JI. B. IIpoekTupoBanue W IIAHUPOBAHUE OTKPHITHIX TOPHBIX padoT ¢
MIPUMEHEHHEM COBPEMEHHBIX MPOTPAMMHBIX CPEICTB [ DNEKTPOHHBIN pecypc] | yuebHoe mocodue
[ . B. Tomoxupos, 1. A. ITerranes ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 31eKkTpoH. OmT.
auck  (CD-ROM). - 3Barm. ¢ turyn. o9kpaHa. — Pexwum  gocryma:  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. - Cemenust goctynusl Takxe Ha CD-
ROM.

4. Jomoxwupos, JI. B. TexHomorus pa3paOOTKH YroJbHBIX MECTOPOXKJIECHHM
[DnexTponnbiii pecypc] : yueOnoe mocooue / . B. Jlomoxupos, U. A. Ileiranes ; MI'TY. -
Maruutoropek : MI'TY, 2018. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TUTYI. 3KpaHa. —
Pexum JIOCTyna: URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3445.pdf&show=dcatalogues/1/1514
254/3445.pdf&view=tru - ISBN 978-5-9967-1127-7. - CBenenus noctymnnsl Takxke Ha CD-ROM.



r) [Iporpammuoe ooecrieuenue u UHTEpHET-pecypehbl:
IIporpammHoe o0ecniedeHue

Haumenosanue 110 Ne norosopa Cpoxk aeicTBUsI JIMLIEH3UN
MS Office 2007 Ne 135 ot 17.09.2007 SeccpouHo
Professional
7Zip CBOOOJTHO 0ecCcpovHO
FAR Manager CBOOOJTHO 0eccpovHO
MathCAD v.15
Education University |/1-1662-13 ot 22.11.2013 6eccpodHo
Edition
Autodesk AutoCad | o6 19 0199 112011 GecepoumHo

2011 Master Suite
Autodesk Inventor

Professional 2011 K-526-11 01 22.11.2011 0eccpouyHO
Master Suite
BAICé“)H Komnac 3D | 1 561.17 or 16.03.2017 GeccpouHo
Bbpay3zep Yandex CBOOOJTHO OeccpouHo
LibreOffice CcBOOOIHO OeccpodHo
MS Visual Studio CBOGOILHO
2017 Community pacnpgﬂpaHQeMoe 1o 0eccpouHo
Edition
IpodeccuonabHbIe 62351 AAHHBIX H HHYOPMANHOHHBIE CIIPABOYHbIE CHCTEMBI
HasBanue kypca Cchuika

DnexTpoHHas 0aza mepHOAMYECKUX H3daHuii East
View Information Services, OO0 «MUBUC»
Hannonanenas wHGOpMaIMOHHO-aHATUTHYECKAS
cucrema — PoccuiiCkMi HMHIEKC  HAy4dHOIO
IMouckoBas cucrema Axamemust Google (Google
Scholar)

Nudopmanmonnas cucrema - FEnuHoe OKHO URL: htto://window.edu.ru/
J0CTyna K UH(OPMAIIMOHHBIM pecypcam -y AR

denepanbHOe  roCyqapcTBEHHOE  OMODKETHOE URL: http://www1.fips.ru/
YUpexKICHUE «DenepanbHbINA WHCTUTYT ' ' S

https://dlib.eastview.com/

URL.: https://elibrary.ru/project_risc.asp

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

9 MarepuajibHO-TEXHHYECKOE 00ecneyeHne TUCHUTINHBI (MOTYJIsT)

MarepuanbHO-TEXHHUECKOE 0OecreueHre TUCIUIITNHBI BKII0YAeT:

VY4eOHble ayTUTOPUU JUIS TIPOBEICHHS 3aHATHH JIeKIMOHHOTO THia (MynbTUMeauiHbIE
CpeICTBa XpaHEHUs, Tepeiaun U NpeaAcTaBIeHus nH(OpMaIun).

VYyeOHble ayTUTOPUM ISl TPOBEACHUS MMPAKTUYECKUX 3aHATUH, BBIMOJHEHHS KYPCOBBIX
paboT, TPYMITOBBIX ¥ HHIMBUIYAJIbHBIX KOHCYJIBTAINHN, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOU
arrectauuu (MynbTUMEIUITHBIE CPEICTBA XPAHEHUS, IIEpeJauu U MpeICTaBIeHUs] HH)OPMAIIH.
Kommieke TeCTOBBIX 3aJaHUi ISl IPOBEIEHHS IPOMEXYTOUHBIX U PYOEKHBIX KOHTPOJIEH).

[Tomemenuss s caMmocTosiTeNnbHOM — paboTel  oOyuarommxcst  (IlepconanmbHbIe
kommbioTepsl ¢ nakeroM MS Office, Beixonom B MHTEpHET M ¢ JOCTYNOM B 3JIEKTPOHHYIO
HH(pOPMaITMOHHO-00Pa30BATENBHYIO CPETy YHUBEPCUTETA).

[ToMemenust Ui  XpaHeHHsT M HPOPUIAKTHYECKOTO OOCTYXHBaHHUA Y4eOHOTO
obopynoBanus (Illkader mis xpaHeHUs y4eOHO-METOAMYECKOW JTOKYMEHTAlluHh, Y4eOHOTO
000pyI0BaHUS U YU€OHO-HATJIATHBIX TOCOOUI).


http://window.edu.ru/
http://www1.fips.ru/

[Tpunoxenue 1
Y4eOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOSITeIbHOI padoThl 00y4Ya0IMXCcst

Haumenoganue npakmuueckux 3aHamui:

1. Pacuet 00BbeMOB, TEPSIEMBIX U 3aCOPSIOLINX TIOPOJ B BBIEMOYHOM OJIOKE.

2. Pacuer u3BieKaeMoi IIGHHOCTH KOMILJIEKCHOT'O TTOJIE3HOTO UCKOIIAEMOTO U BBIJICIICHUE
OCHOBHOT'O TOJIE3HOT'0 UCKOIIAEMOT'0 KOMIUIEKCHOW PY/IbI.

3. ObocHOBaHME TPaHUI] BBIEMOYHOTO OJ10Ka:

a) [0 ONTUMAJIbHOMY COOTHOILLIEHMIO ITOTEPh U 3aCOPEHHUS;

0) 10 SKOHOMHMYECKUM TOCJIEACTBUSAM OTEPD U 3aCOPEHHUS.

4. OKOHTypHUBaHME 3aJI€KU MOJIE3HOT0 HCKOIIAEMOT'0 ¢ YYETOM BOBJIEUEHHsI OCIHBIX Py U
Py MOIYTHBIX KOMIIOHEHTOB

5. Onpexnenenue npeAeabHbIX KOHTYPOB Kapbepa ¢ y4eTOM KauyecTBa MOJIE3HOTO
HCKOIIaeMOr0 10 Ka4eCTBEHHO-T€OMETPUYECKOMY IIOKA3aTEI0 KapbePHOTO MOJIS;

6. Onpenernenue npeaeabHbIX KOHTYPOB Kapbepa C yUeTOM KadecTBa MOJIE3HOTO
HCKO-TIAeMOTO 110 KaYeCTBEHHOMY KO3()(DUITUEHTY TOPHOM MACCHI.

Haumenosanue mem cemMunapcKux 3auAmuil:

- COBPEMEHHbIE TEHACHIIMHN B 00IaCTH PallMOHAIBHOTO MCTIOIB30BAHMS BOJIHBIX PECYPCOB;

- COBPEMEHHBIE METO/IbI OIICHKU aHTPOIIOT€HHOTO U MPUPOTHO-aHTPOIIOTEHHOTO
BO3/ICHICTBUS OTKPBITHIX TOPHBIX padoT;

- COBpEMEHHBIE TEHACHIIUU B 00JIACTH PALIMOHAILHOTO UCIIOJIH30BAHMS 3€METbHBIX
pPECypCoB.

- COBPEMEHHbIE TEHACHIIUU B 00JIACTH PALIMOHATILHOTO UCIIOJIH30BAHUS HEP;

- KpUTEPHUH OLEHKH PallMOHAIBHOTO UCIIOIb30BAHUS IPUPOIHBIX PECYPCOB.

Tecmul 013 camonpogepxu:
Tect Nol

VYka3aTh BEpHBIM OTBET U AaTh paciin(poBKy 0003HAYEHHH B HEM.

1 Copnep:xanue MeTasia B chIpoii pyae (o ,) onpenensieTcs:

a)(x :(X‘smI ; B) @p = Qs " %ean s
n
1-N ) o
. ') a =
0) apy=cgm (1-P); A 1_Pp

2 BopToBoe coaep:kaHue MOJI€3HOI0 KOMIIOHEHTA B PYAHOM 3aJ1€)KH — ITO:

a) MUHUMAaJIbHOE COJIEp>KaHue, MPU KOTOPOM 0) MUHUMAJIBHO JIOITYCTUMOE Cpe/IHEe

700bI4a U epepaboTKa MoJIe3HOTo coJiepKaHue 3a TeKYIIUI epuoa pa3padoTKu
HCKOIIaeMOT0 PEHTa0EbHBI, MECTOPOKIECHUS;

B) MUHUMAJIBHO JIOIIyCTUMOE COJIEP’)KaHUE B T') IpeesIbHOe MUHUMAJIbHOE COJIepKaHue, Ipu
KpaeBbIX IPo0ax, Mpu KOTOPOM JTOCTHTAETCS KOTOPOM PEHTAOCIBHOCTh JJOOBIYH,
MaKCUMaJIbHBINA 3G (EKT IKCIITyaTaluu oOoramieHus: 1 MeTaJlTypruueckoro nepeaana
MECTOPOKICHUS; PYLLIBI paBHA HYJIO.

3 Koo puument ycpeaHenus kayecTsa IoJe3HOI0 HCKonaeMoro ( K, ) Ha cKiIaje-cMecuTene
onpenesiercs:

(o} G
a) K, = ——— ; B) K, = —*—

o 3arp c pasrp

G pasrp  ~ O zarp . O zarp ~ O pasrp
6) Ky = F) Ky =

O pasrp O pasrp



4. OnTUMaJbHOE COOTHOILIEHHE IKCIIYATAIMOHHBIX KOI(PPUIHEHTOB NMOTEPh U 3aCOPEHUsI
onpeessieTcs:

a) MUHUMAJIBHBIM yIIEpOOM OT TIOTEPh U 8) MUHUMANbHOU BENUYUHOU «IKOHOMUYECKUX
3aCOpPECHHS; nociedCcmeuily nomeps U 3acCOpPeHus..

0) MakCUMaJIbHOM BETMYMHON KOd(duImeHTa

AKCILTYaTaI[MOHHBIX 3aI1acoB;

5. Iloka3aTesib CJI0KHOCTH 3aJI€KH 3aBHCHT OT:
a) yrijia HaKJIOHA KOHTAKTa IIOJIC3HOI'O B) N3MCHYHNBOCTH Ka4€CTBA I1OJIC3HOI'O
HUCKOIIaEMOro, HCKOIIa€MOI'0.

0) TIIyOMHBI 3aJIeTaHUs TTOJIE3HOTO
HCKOIIaeMOro;

6 BeprukanabHoe B3pbIBOpa3/ie/ieHne OCHOBAHO HA MCMOJIb30BAHUU:
a) rPYyIIOBOTO KOPOTKO 3aME/JICHHOTO B3pbiBa; 0) BHYTPUCKBa)KUHHOTO 3aME/ICHHS;
B) MMOCKBOXUHHOTO 3aME/IJICHHUSI.

7 Me:x3a0oiiHoe ycpeaHeHHe o0ecieHUBAETCS:
a) peryJIMPOBAaHUEM HAIIPABJICHUS PA3BUTHUS 0) orepaTHBHBIM PETyJIUPOBAHUEM HATPY3KU
TOPHBIX padoT; Ha J0OBIYHbIE 3200W;

B) KOHYCOBaHHEM B 32005X.

8 OcHOBHOE HANpaBJIeHHE HCMOJIBL30BAHNS BCKPBIIIHBIX MOPO MECTOPOKIEHUI CHIEPUTOB
U MATHETUTOB:
a) (bIrOCHI ISl METAJLUTYPrUYecKOro Nepeiena;  B) B KAUeCTBE 3alOJHUTENEH OETOHOB.

0) [T M3TOTOBJICHUS N3BECTHSKOB;

9 INoka3aTejeM H3MEHYHBOCTH KA4eCTBA M0J1€3HOI0 HCKOMAEMOr0 sIBJIsIeTCs:
a) KO3 (PULUEHT yCpeIHEHUS; B) pa3Max 3HA4E€HUH CO/epKaHUs MT0JIE3HOTO
0) cpeiHEKBaPaTUYHOE OTKIIOHEHUE KOMITOHEHTa €IMHUYHBIX NPO0;
COJIEp’KaHUM TIOJIE3HOTO KOMIIOHEHTA psija

T) cpeaHee abCOTIOTHOE OTKIOHEHHE
€IMHUYHBIX TPO0;

COJICpKaHUH TIOJIE3HOTO KOMITOHEHTA psijia
€IMHUYHBIX TPOO.

10 Koa¢punmeHnT 3xcriryaTaiimoHHbIX 3anacoB (K ) onpeneisiercsi:

a) K=@1-N)-1-P); B)Kzl—”.
6)K:Q6an ’ 1—2
Qno6 F)KZ].— no6

6an

11 VYcnoBHoe cojepikaHHe IOJIe3HbIX KOMIIOHEHTOB B KOMILIeKcHOil pyae ( o, )
ompejeJsiercs:

n
El)OL),=Z:0Li~r1i ; B)ocy:ococ“+Z:oti~ni .
i=1 i=1

n
6) Uy = O gey +Z o,
i=1

12 IMoka3aTeib CJI0KHOCTH 3aJI€5KH — ITO:

a) TUTOIIAIb KOHTAKTOB TIOJIE3HOTO 0) 00beM OaTAaHCOBBIX 3aI1aCOB 3AJICKH,
HCKOIAeMOT0 C ITyCTHIMH ITOPOIaMH, MPUXOISIIUINCS Ha IUHUITY TUIOIIAIN
HpI/IXO,Z[SIH_[aHCH Ha C,Z[I/IHI/IL[y GaHaHCOBI:IX KOHTAKTOB C HYCTBIMI/I HOpOI[aMI/I.

3aIl1aCoB 3aJICKHU,

13 UHTerpanbHblii KO3Q@UIHEHT U3BJIeUeHHUS M0Je3HOr0 KOMIOHeHTa u3 Heap (& ):



1-N B .
a)&_: : B) e=1-1N

1-P F)s=l—P.

6) e=@a-n)-a-p),;

14 MuHuMAaJIbHOE NMPOMBIILIEHHOE COJep:KAaHHE MOJIe3HOr0 KOMIOHEHTA B MOJIE3HOM
HCKONAeMOM — 3TO:

a) HIOKHUH Tpeiell CoJepKaHus, P KOTOPOM — B) MUHUMAJIBHOE CPEHEE COACPIKAHME 3a
peHTa0eIbHOCTh JOOBIYY U MTepepadOTKH TEKYIIUNA IEPUOJ, JOMYCTHUMOE 110 YCIOBUIO
HCKOIIAeMOI'0 paBHA HYIIIO; peHTabeIbHOCTH JOOBIYH U TIEpepaboTKy.
0) HYDKHUI TTpeIelT COJepKaHus, IIPU KOTOPOM

n00bI4a 1 nepepadboTKa Mmojae3HOro

HCKOIIaeMOr0 peHTa0eIbHA;

15 Koa¢ppuumeHT norepb mosie3Horo uckonaemMoro (I ) onpenessiercsi:

a)y m= 2 By M=1-_%" ;
6an Ao6
Q Q
6) n- 6an : 1") n=1- A6
Ao6 Q 6an
Tect Ne 2

VYka3arb BepHBIN OTBET U J1aTh pacinpoBKy 0003HAUECHUI B HEM.

1 Ko3d¢puuueHT 3acopeHust moJie3Horo uckonaemoro (P ) onpegessiercsi:

a)le_Q,qoﬁ . B)P:a,qoﬁ .
6an % an
o o

6) P=1-_"° r)p=-1-—%"
% Gan & pos

2 KoMILIEeKCHBII MOKA3aTe/ b Ka4eCcTBA M0JIE3HOI0 HCKOIAeMOro — 3T0:

a) U3BJIEKaeMasi IEHHOCTB ITOJIE3HOTO B) YCIIOBHOE COJIEpKaHUE MOJIE3HBIX
HCKOIIaeMOT0; KOMIIOHEHTOB;

0) anredbpanyeckasi CyMMa IOJIE3HbIX U r) anredpandeckas cyMMma coiepxaHHuil Bcex
BPEJIHBIX CBOMCTB, MPUBEICHHBIX B U3BJIEKAEMBIX MTOJIE3HBIX KOMIOHEHTOB.
COITOCTaBUMOCTb 10 3HAYMMOCTH U €JMHULIAM

U3MEpEHus;

3 KodppunueHTOM KOHAUIMOHHOCTH 3aMACOB MM0JIE3HOT0 HCKOMAEMOT0 SIBJISIETCS:

a) IIEHHOCTH TMOJIE3HOTO NCKOIMAeMOro, 0) 3aTpatThl HA TOOBIUY U IEpepabOTKy
npuxoasmasicsa Ha 1 pyOub 3aTpat o 1o0bue U TOJIE3HOTO UCKOMAeMoro, mpuxoasiuecs Ha 1
nepepaboTKe; pyOIIb €ro n3BIeKaeMON EHHOCTH.

4 KoappuuueHT NoTeph AJ1s1 KOMIIEKCHO (MHOTOKOMIIOHEHTHOI) Py/AbI:

Q Z
ay N =1-_52° 85 . B) M=1-
Q 6an Z 6an Q ean = % Gan
6) n- ZGan _Znoﬁ
6an
5 OcHoBHBIMH MONMYTHBIMHA MOJIE3HBIMU KOMIIOHCHTAMHU METHO-HUKEJICBLIX PYA ABJAAIOTCH:
a) Ti, Ag, Fe; B) Mo, Zn, Fe.
6) Co, S, Pt :

Q no6 t no6




6 OCHOBHBIM CIIOCOOOM OT/IeJIEHHSA 30J10TA U cepedpa U3 Py/A HBETHHIX METAJIOB SIBJIAETCH:
a) TPaBUTALIUOHHOE OTJIEJICHUE U3 0) mepeyncTKa KOHIICHTPATOB OCHOBHBIX
M3MEIBbUYEHHOH U1 (QIIOTaluu PYy/Ibl; KOMIIOHEHTOB;
B) BBIJICJICHUE U3 pacIlylaBa IIpU
METAJUTyprUuecKOM Mepesere.

7 IlonmyTHBIE BAaHAAM, Me/lb, IMHK U3BJIEKAIOT MIPH 000TallleHUH KeJIe3HbIX PYa:

a) (iotanueit MpoOMIPOAYKTOB 00OTaIlIEHUS; B) MEPEUNCTKOMN KOJIJICKTUBHBIX KOHIIEHTPATOB.
0) yroTarueit XBOCTOB MOKPOH MarHUTHOM

cenaparuu;

8 BoBiieueHHe B pa3padoTKy OeIHBIX 3a0aJ1aHCOBBIX PY/A IKOHOMHYECKH Iej1ec000pa3Ho,
ecJI cyMMapHasi u3BJieKaeMasi HIEHHOCTh PY/bI;

a) OoJpIIe 3aTpaT HA JOOBIYY; B) OoJIbIIe 3aTpaT Ha 100BIYY, OOOTaleHHE U
0) OombIe 3aTpaT Ha JOOBIYY U O0OTAIICHUE; METaJUTyprUUeCKHi mepeies.

9. I orpaHUYeHHUs 3aJIe5KM KOMILUIEKCHBIX Py HCIOJb3YeTCsl yCJI0OBHeE:
a) paBeHCTBO KO3 (HUIMEHTA KOHIUIIMOHHOCTH  0) paBeHCTBO KOAD(DHUIIMEHTA KOHIUITMOHHOCTH
3aI1acoB MOJIE3HOT'O UCKOIIAEMOT0 HYIIIO; 3aIracoB ANHHUIIE;
B) KOO PHUIMEHT KOHAUIIMOHHOCTH 3aI1acoB
00JIbIlIe €AMHUIIBL.
10 IMpuBeaeHne MONMYTHBIX MOJ€3HBIX KOMIIOHEHTOB K OCHOBHOMY NPOU3BOJST € MOMOIIbIO
ko3 duuuenta (n ):

(Ll nonyt c nonyt ) "€ nonyT . e nonyr € nonyr .
a) n = y 6) n = ]
G} ocH % ocH )€ OCH L oct € ocn
B) n - z nonyt
Z

OCH

11 BOpTOBoe CoaepKkaHue i'rO MOMYTHOI'O IMMOJIE3HOT0 KOMIIOHEHTA (OL 6opT ,i) onmpeaeaseTrcs
a) % opr i = & Gopr .oc +n;-a GopT .oCH ; B) c Gopr.i — % cpean i Ny
6) a Gopt .i =a GopT .OCH n i ’

12 Ka4yecTBeHHbII K03 (PULHEHT rOPHOI Macchl AJsl Kapbepa KOMILJIEKCHBIX PY/ - 3TO

a) 00BEM TOPHOM MacChl MMPUXOIAIIEHCS Ha B) IIEHHOCTH OJIHOM TOHHBI TTOJIE3HOTO
LIEHHOCTb OJIHOM TOHHBI MTOJIE3HOTO MCKOIIa€MOTI0 MPUXOIAIIASACSA HAa EAUHUILY
HCKOIIAeMOr0; 00BEMa TOPHOM MACCHI.

6) 00beM TOpHOI Macchl MpUXoAALIeics Ha
TOHHY TOJIE3HBIX KOMITOHEHTOB;

13 KavecTBeHHO-T€OMETPHUYECKHI MOKA3aTe/b KAPbEPHOIO MOJIS - 3TO

a) 00BbeM MOJIE3HOTO UCKOTIaeMOT0 B) MacChl MOJIE3HOTO KOMITOHEHTA,
MPUXOASIIUICS Ha €UHUIY 00beMa TOpHOI coJiep Kalasics B OJTHOM TOHHE PY/Ibl;
MaccChl B KAPbEPHOM TI0JIE; I') Macca MoJIe3HOr0 KOMITIOHEHTa,

0) 00beM rOpHOW MAaCChl, MPUXOISIIUICS HA coJiepKaniasics B AMHUIE TOPHOU MaCCHI.

CANHUIY IMMOJIC3HOI'O UCKOIIaCMOT' 0,

14 JxoHOMHMYECKHE MOCTECTBHS MOTEPDh U 3aCOpPeHUs (3 ) oNpenesiioTCcs:

1-n B) 9 =o- - ¢- -C ;
a)3= (o -l -e-¢ -C) , ) o-H-e Soﬁor
1-P o6or 1-n
r) 3 = ca -l e -C
1-N 1-N o6or
0) 9 = (o-U-g-s_ -C- ), 1-P
1-P 1-P

15 U3BJexaeMasi HEHHOCTD MOJIE3HOT'0 HCKOIIA€MOI'0 — 3TO:
a) CTOMMOCTbH BCEX IOJIE3HBIX KOMITIOHEHTOB B 1 B) CTOMMOCTH TIOJIE3HBIX KOMITIOHEHTOB B 1 T



T IIOJIE3HOT'O UCKOIIAEMOTr0, UMEIOIIUX IIOJIE3HOTO UCKOIIAEMOTI'0, U3BJIEKAEMBIX C
IIPOMBIILIIICHHOE COACPIKAHUE; Y4eTOM TOTEPh U 3aTpaT Ha 100bIUY,

0) CTOMMOCTB BCEX IMOJIE3HBIX KOMIIOHEHTOB, oOoraineHue;

coZiepakaluxcs B 1 T OJI€3HOro UCKOIIAeMOro;  T') CTOMMOCTH 1 T MOJIE3HOT0 MCKOIIAeMOTO.

Tect No 3

Ykazare BepHBIN OTBET U /1aTh paciin(poBKy 0003HAUEHUIT B HEM.

1 Ko3¢pduuueHT norepn, onpeaessieMblii KOCBEHHBIM CIOCO00M, PACCUUTHIBAIOT IO
dopmyuie:

Qs-Q Q
a) m=— % 6)n=1—Q“ ; B) N=——; r) n-=
A 6 6 Qs

n

2 Byabo3epHbIii ycpeTHUTEIbHBIN CKJIa] MMeeT CTPYKTYPY:
a) HaKJIOHHO-CJIOEBYIO; B) TOPU30HTAIILHO-CJIOEBYIO;
0) XpeOTOoBYIO; T') IIaXMaTHYIO.

3 Kod(ppunueHT IKCIUIyTAIIMOHHBIX 3aMacOB omNpeaesieTcs no gpopmy.ie:

B) Kas — r) K 23 = =

a) K_ =1- ; 0) K =1- : 1-P 1-n

o) Ky, =@-N)-L-P).

4 C105KHOCTD 32J1€KM XapaKTepH3yeTcsl oKa3aTeJeM:
a) m:u; 6)@:;; B)k:m; r) A= il
v 1+K S S

™ B 3an 3an

5 KOI)(l)(l)l/llll/leHT U3BJICYCHHUSA ITOJE3HOI0 HCKOMIAEMOI'0O U3 HEAP ONPEACIACTCH::

x 6 ~

a) 1-0 ; 0) 1-P; B)

6 IMoka3aTejib KOMILIEKCHOM OICHKH Ka4YeCTBA IMOJE3HOI'0 HCKOIMaeMoro:

I'lnorn € z q, -a;
yT nonyt . i i
a) n = , B) qQ="—"":,
U‘ocu "€ ocn
n n
6) Cy = %oen F % inonyr r) Zy = Qoo - Uocy +Zai'ui'
i=1 i=1

7 KoappuuueHnt 3ppeKTUBHOCTH ycpeIHEHHS ONpeaessieTcs:

~\ 0 . /a\ o yee . B) , 1")
S yep S yep G, S yep
8 O0beM noTepsb (B TOHHAX) MPSAMBIM CIOCO00M ONpeae/IsieTcs:
a 2 . a 2
a) —-(ctgB-ctga) Oy, ; B) — (Ctg o -ctgB) 0 vy ;
2 2

2 2

0) T-(ctgﬁ—ctga)-ﬂ-vnn ; r) T‘(ctgﬁ—ctga)ﬂwnn



9 Iloka3are/ib KauyecTBa J100BIYHBIX PA0OT ONpPeIesIsieTCs:

a) e, -, , 0) 1-¢, ; B) 1-¢,

. r)

10 U3Baekaemast IEHHOCTDb — 3TO0 CTOMMOCTD I0JIe3HbIX KOMIIOHEHTOB B 1 T

PyAbI::

a) KOTOPBIE MOTYT OBITh U3BJICYCHBI; B) KOTOpBIC M3BJICKAIOTCS (DaKTUICCKH;
0) KOTOpBIC MOTYT OBITh U3BJICYCHBI C YUETOM  T') KOTOPBIE U3BIEKAIOTCS (DAKTHUECKHU C
MOTEPB; Y4ETOM IMOTEPb.

11 ¥YcaoBHoe conep:kaHue MOJIe3HbIX KOMIIOHEHTOB B KOMILJIEKCHOM py/e:

n
a) z 0’inonyr 'ni ’

i=1

0) o, +

n
B) Coen T z OLinony'r Ny
" i=1

OLinonyT 1

n
i=1

12 Kod(pduumueHT ropHoii Macchl onpeesisiercs:

) L . M —B—l+ K . B) u ; ]") e
Qm "o Z U v

13 Tloka3aTesneM H3MEHYHBOCTH Ka4ecTBA PY/AbI SBJSETC:

a) pa3max Ccojep>KaHui MOJIE3HbIX

KOMITIOHEHTOB; B) a0COJIFOTHOE OTKIIOHCHHE COJICPIKAHUS.
0) amMIuInTya KoieOaHuii;

14 KoadgdunmneHTt 3acopenus onpeaesiercs:

LI Y¥s . Q Q
a)Qs ’ 6)Qp ’ -\ Qg . -\

©

O
B

15 KoagduumneHnt ycpeaHeHust KauecTBa Ha CKJIa/ie-cMecHuTeJIe:

a)Ky:Gycp ’ B)Ky:Go_Gycp .
GD o
5 N ((n o
= n .
' ' U b
Tect Ne 4

VYka3are BepHBIN OTBET U AaTh paciin(poBKy 0003HAUEHUI B HEM.

1 Conepmaﬂne MOJE3HOIr0 KOMIIOHCHTA B MMOJE3HOM UCKOIIA€EMOM ONMpEaACasI€TCH:

a) 1M6P : 6) Q a, ; B) o -(1-P) ; T) oy -(1-M)

2 boproBoe cofep:kaHue M0Je3HOI0 KOMIIOHEHTA:

a) MUHUMAJIbHO-I0MYCTUMOE CpeIHEE B) MUHUMAJIbHO-JJOMYCTUMOE CPE/IHEE
coJiep’KaHue B 3aJIEXKH, IPU KOTOPOM 100bIYa  COZAEpIKaHHE B 3aJICKH, IPU KOTOPOM
HKOHOMHYECKH 11eTIeCO00pa3Ha; PEHTa0ENbHOCTh 100BIUM paBHA HYJIIO.



0) MUHMMaJIbHO-IOITYCTUMOE COJICpKAHNE
KpaeBbIX MPO0, U KOTOPOM pa3paboTKa
3aJIKHU JIOCTUTAET MaKCHMAaJIbHOTO
9KOHOMHUYECKOT0 3P dekra;

3 KOZ)(l)(l)I/IIII/IeHT 3acopeHud J00BITOrO M0JIE3HOr0 HCKOIAeMOro onpeaeaseTcs:

_ . _ . Q
a) 1 n ’ 6) 1 €m B) P . r) QP

Qa Qs

4 Ko3ppuuueHT ycpeaHeHUsI Ka4ecTBA MOJe3HOT0 HCKONAeMOro onpe/aesasieTcs:

a) > 6) 2 _—°; g e r) —¥
S yep S yep 8} c

5 KadecTBeHHO-reOMeTpPHUYECKHIi MOKA3aTe/Ib KAPbEPHOI'0 MOJIA:

a) —— ; 6) ~Tmo; B) —™ r —m 2

L rm L o - Vg, 1+KB

6 KodpdunmeHT CHH:KEHHS KayecTBa ChIPOi pyAbI:

a) @-n)y-@-p) ; 6) a-P); B) —— ; r —°
1-P o

7 CpeaHekBaJpaTHYHOE OTKJIOHEHHE COJEPKAHNUSA M0JIe3HOT0 KOMIIOHEHTA B py/e - 3TO:
a) nepuoJl KoueOaHui KauecTBa Pyabl; B) aMIUIUTYJa KoJieOaHUH KauecTBa py/bl;
0) yacToTra KoJeOaHUI KauecTBa py/bl; ') KOOQPHUIHUEHT Bapuallli KauecTBa pyIbl.

8 KoapduuueHt noreps 1isi KOMIIEKCHOH PyabI:

6) nzl_Qsan'ZSan .

a) n= Qean " Z6an ~Q aos ’Znoﬁ Qp.oﬁ 'Z.qoﬁ
Qﬁan 'Zfan B) n- ZGan ’Znoﬁ
Z

9 O0beM 100bITOIi CHIPOI PYIbI MOYKHO PACCUMTATD:
Q) Qm=Qs -Q,+Q, ; B) Q, =Q4 -Q,-Q, ;

_ . _ - € m
6) QA—QG r-m r) QA:Qs.

€

o

10 CebecroumocTh 1 T MOJI€3HOT0 KOMIIOHEHTA B I00BITO¥ CHIPOii py/e onpeaessieTcs:

c P c P

a) C, (1-a); 0) ; B) C, -a ; T)
o l1-a

11 Hena 1 T pyab! onpenesisieTcs:

a) U, o ; 6) — ; B) —™ 1) U, (1-a).
o l1-oa

12 KosddumueHT pa3zydoxkuBaHus onpeaesercs:

a)u_; 6)w; B)u; r g — O,

A g a6 o A g



13

O0beM 1m0J1e3HOr0 KOMIIOHEHTA B ChIPOi py/Je MOKHO OIpeleIuTh:

a G . B LLLY — "nn . . 8 0
A Q. = —— Q. TR
1-P ) 1-n om
. r o =a _ -
0) QF =Q% -ag -8, A fi-p 0 °
14 Ko3pduumeHT KOHIMIMOHHOCTH 3aM1aCOB ONpeAesseTcs:
—o6———— a8 .
a) Z ' ) 0"'I'l‘g‘goﬁ_cl:lo6
B
0) o -H-e-Eo : C s tCos
c no6 +C o6
1-n
15 BbipaxeHnue (0 -U-€-£4 — Cp) ONpEHEJIsACT:
1-P
a) U3BJIEKAEMYIO LIEHHOCTb | T ChIpOil pyibl; B) HU3BIEKaeMYIO IICHHOCTh 1 T KOHIIEHTpaTa
0) PKOHOMHYECKHUE TOCIIEICTBUS TIOTEPh

3aCOPCHUS;

Ayoumopnasa konmponwvnasa pavoma (AKP)

Bapuant Nol

1. OtpaboTka 10OBIYHOTO OJOKa BO3MOXKHA B JIByX BAapUaHTaxX: a) MPU CEJCKTHBHON BBIEMKE

1
a)

koddurment noreppb 12 %, 3acopenus — 3 %; 6) npu BaIOBOH BEIEMKE COOTBETCTBEHHO
5 % u 10 %. llena monesnoro kommnoneHnta B pynae 17500 p/r. CoxmepikaHue IMOJIE3HOTO
KOMITOHEHTa B OanmaHcoBbIX 3amacax 1,2 %. Ce0ecTOMMOCTh CEJIeKTUBHOW BBIEMKU OJIHOM
ToHHBI pyab! 120 p, Banosoit — 80 p. OnpenenuTs 5JKOHOMUYECKH BBITOHBIN BApUAHT BBIEMKH.
[Tpu otpabotrke moObryHOro Onoka no0biTo 400 ThIC. T chipoit pyasl. Koaddumuent
n3BneueHus pyasl u3z Heap 0,9. Koapduuuent 3acopenus 20 %. Onpenenuts OanaHcoOBbIE
3amachkl 0J0Ka.
VYciioBHOE coJiepKaHKe TOJIE3HBIX KOMIIOHEHTOB B OATaHCOBBIX 3amacax KOMIUIEKCHOW PYIbI
21 %. lleHa OCHOBHOI'O TOJIE3HOTO KOMIOHEHTa B cbipoit pyae 1200 p/T, cebecToMMOCTb
n00bruu o1HOM ToHHBI pyAbl 100 p. Koagdunuent uspieuenus noaeznoro uckomnaemoro 0,9.
SIBnsieTcst M SKOHOMHUYECKH IiesiecooOpa3sHOi mo0bida 3Tux 3amacoB ? Cruenyer
BOBJIEKaTh B Pa3pabOTKy HOBBIM y4acTOK 3aJI€KH, €CIIM MPH 3TOM YCIOBHOE COJEpXKaHHE
cHuzures 1o 18 %?
Onpenenuts cofepaHue MOJIe3HOro KOMIIOHEHTA B JOOBITOM py/e, €CIH: €ro CoJiep:KaHue B
6amancoBbix 3amacax 0,8 %, moObito 30 THIC. T Pyabl, B KOTOPOM MPUMECH MYCTHIX MOPOJ
cocraBuia 3 ThIC.T.

Bapuant No2
KaKafl "3 }IBYX MEIOHBIX py21 601"3‘—16 10 cozlepxcaHmo ITOJIC3HBIX KOMIIOHCHTOB:

ag, =08%, a, =16%, o, =20%6) oy, =12%, «, =14%, o, -=15%

Cebecroumocth A00buu 1 T pynbl 70 p. LleHb mose3HBIX KOMIIOHEHTOB B pyzAe: meau 16000 p,

2

maKa 5500 p., ceuana 5000 p. Koaddunments: m3snedenus meramios 0,9.

banancoBele 3anacel padouero 61moka 600 Teic. T. HopMaTuBHBIHM K03 QUIIMEHT MOTEPD

3 %, ko3¢ punment 3acopenns 10 %. Onpenenuts oxxugaeMplii 00beM T0OBITOM Py bl K 00bEM
NPUMENIaHHBIX ITyCTHIX TIOPOJ] B HEH.

OnpenenuTbh KayecTBEHHBIH KO3()PUIMEHT TOpHON Macchl KapbepHOIro TMOJIs, €cid
Ganancosble 3anackl pyasl 300 MiTH. m°. TLIOTHOCT pyzsl 4 /™M, Cpennee conepxanue Meau
0,8 % B 6anancoBbIx 3amacax. OOBEM BCKPBILIIHBIX TOpoJI B KapbepHoM mojie 900 Thic. M.
Cebecroumocts 100b1uu pyasl S00 p/T. Koaddunnent uzpieueHns mojie3HOro HCKOMaeMoro
u3 "Henp 0,9. Iena xene3a B pyne 1200 p/t, menu 26000 p/t, kobanmsTa 50000 p/T. Kakoit u3
JBYX COPTOB PyJIbl HIMEET OONBUIYIO IIEHHOCTE: a) o, = 38 %, o, =0,5 %;

6) dpe — 35 %, Aoy — 0,2 %.
Bapuant Ne3



4

Coneprkanue xkene3a B ceipoit pyae 40 %, nukens 15%. Cebectoumocts 1 T pyast 120 p. I{ena
xkene3za B pyne 10000 p, nmena wukens 20000 p. Kakol mosie3HBI KOMIIOHEHT SIBIISCTCS
OCHOBHBIM?

OnpenenuTh YCIOBHOE COJEP)KAHHWE IIOJIE3HBIX KOMIIOHEHTOB B CBHIPOH pyzae, eciu
cojepxanue xkene3a B Hel 38 %, nukens 4 %. Llena xxenesa B pyae 1000 p, nukens 15000 p.
CebecroumocTts pyasl 150 p/T (pyaa xene3nast).

Onpenenuth rpaHUYHBIA KOI()PHUIIMEHT BCKPHIIIN, €CIIH IIEHHOCTh PYABI YKCILTYyaTal[HOHHOTO
cios 900 p/T, cebecTtomMocTh 100BIYHBIX padboT 80 p/u, BCKphImHBIX 70 p/T, ce0€CTOMMOCTh
oboramenus 1 T pyast 150 p.

Koaddunuent uszBnedenus mnonesnoro uckomaemoro 0,9, xoaddunment 3acopenus 0,2.
Banancossie 3anacel 1o6srgHOr0 6:10Ka 300 THIC. T. ONMpEaenuTh KOTHYECTBO TOOBITON PYIbI.

Bapuant Ned
Kaxoit u3 1Byx coptoB pynHoi maccel (A uinu B) siBnsiercs 6osiee KaueCTBEHHBIM:

ITokazaTenmu A B

ConeprxaHue Menu 0,6 % 0,4 %

CopeprxaHue IIHKA 10,0 % 11,0 %

ConeprkaHue MBIIIbIKA 0,3% 0,0 %

Koadunments! 3Haunmoctu komnonentos: menu (+0,8 p/ %), uunka (+0,3 p/ %),

mbiltbsika (—0,6 p/ %).

banancoBble 3amackl pabouero ropu3onta 4 MitH. T pyasl. [Ipu ero orpaboTke 100bITO

4,2 miH. T ceipoii pyabl. KoaddunmenT nzsineuenue noieznoro uckomnaemoro 0,9. Onpenenutsb
KO3 PHUIIUEHT 3aCOPEHUS PY/IbI U 00BEM 3aCOPSIFOIIUX MTOPO/I.

OnpenenuTh KauyeCTBEHHO-TEOMETPHUECKUH TTOKA3aTellb BCETO KapbEePHOTO IOJISA, €CIH €ro
0aJlaHCOBBIC 3arackl MOJIE3HOr0 McKomaemMoro 20 MUIH. T, BCKPBINIHBIX mopox 60 MiH. T,
CpeIHee coiepKaHue MoJIe3HOro KoMimoHeHTa 34 %.

Kakoii ux mpuBe/ICHHBIX BAPUAHTOB BBIEMKH SIBJIICTCSI SKOHOMHYUECKH 1[eJIECO00PA3HBIM:

Crioco0 BEIEMKH

Cebecronmocts 1 T pyasl,

Koa¢pduuuenr noreps, %

Koadpduunent

P 3acopenust, %
Basnossrit 60 12 4
CeneKTUBHBIN 70 8 3

CopnepkaHre TOJIE3HOTO KOMIIOHEHTa B OanaHcoBbix 3amacax 20 %, meHa 1 T mose3Horo
kommnoneHnTta 20000 p.

Bapuant NeS
OnpenenuTtb CPeIHIOI0 U3BIEKAEMYIO IEHHOCTh U KaY€CTBEHHO-TEOMETPUUECKUI MTOKA3aTENb

KapbepHOTOo NoJs1. bamancossie 3amacer pyasr 200 MutH. M, 06BbeM mycThix mopoxa 800 mutH. M.
[TnotHOCTH PyA 1 mopox 3 /Mm%, CeGecrommocts 1 T pyasl 70 p. Koaddunuent usBneyenus
niosie3noro uckormmaemoro 0,9. Iena 1 T memu B coipoii pyme 8000 p. CpenHee copepkaHue MeIH
1 %.

banancoBeie 3amacel pyasl B pabodem 6s0ke 380 thic. T. loObITO M3 6:10Ka 340 THIC. T CHIPO
pyasl. OO0BbeM 3acopsomMX MycThIX MopoA B cbipoir pyae 20 Teic. T. Omnpenenuth
KO3 PHUIMEHTHI: TOTEPb, 3aCOPEHUS, IKCILTyaTAIIMOHHBIX 3aI1acoB.

['omoBas 100bIya OaaHCOBBIX 3aMacoB PyAbl 5 MIIH. T. 3aTparhl Ha UX 100bay 300 MIH. p.
Copnepxanue >xene3a B OamaHcoBbIx 3amacax 35 %. Kakoii sxkoHomuueckuil agdext nact
JIOTIOJTHUTEIbHOE BOBJIEUeHHE B pa3paboTky 50 ThIC. T 6eTHBIX pyA ¢ coaepxanueM 18 %, ecimu
rOJIOBBIE 3aTPAThI HA UX pa3pabOTKy COCTABST 2 MIIH. .

OnpenenuTs palMOHAIbHBIN BapUAHT CEJIEKTUBHOM BBIEMKHM C MaKCHMAJIbHBIM U3BJICUCHHEM
MOJIE3HOT0 KOMITOHeHTa: 1) motepu 35 ThIc. T, 3acopeHue 25 Thic. T; 2) notepu 20 ThIC. T,
3acopenue 240t1eic. T. banancoBble 3anacel BeieMoYHOTO 0110Ka 400 THIC. T.

Bapuant 6
BrinennTe OCHOBHOM MMOJIE3HBIN KOMIIOHEHTOB B KOMILUIEKCHOW pyzae, coaepxkaiiei 35 %

xenesa, 0,5 % menu u 2 % mapranmna. llena 1 1 xenesa B pyae 1200 p, meau 6000 p, maprania
2000 p. Cebecroumocts 1 T pyast 100 p. Koapdunments: nzneuenus xenesa 0,9, meau 0,8,
maprasma 0,8.



O6nem 3amacoB ao0braHOro O0ka 600 ThIC. T pynbl. KosaddunueHnt moTeph Moiae3HOro
uckormaemoro 10 %, 3acopenus 20 %. OnpenenuTs KOJIMIECTBO TOOBITOM CHIPOH PYABI U 00BEM
3aCOPSIIOILINX TOPOI.

Crnenyer nu BOBIIEKaTh B Pa3palbOTKy y4yacTOK 3ayexu maccoil 0,5 MIH. T co cpeaHum
coJiepkaHueM xenesza 18 %, ecnu 1o0ObIYa 0anaHCOBBIX 3alIaCOB CO CPEJHUM COJEPKAHUEM
xene3a 36 % cocraBiger 1 muH. T npu 3arpatax 200 muH. p ? 3aTparbl Ha pa3paboOTKy
JIOTIOJIHUTEILHOTO ydacTka OenHbIX pya coctaBiaT 30 MuH.p. Onpenenutb 3KOHOMHYECKUI
3¢ (}eKT OT BOBIEUEHUS ITOTO Y4acTKa.

Onpenenuth KadecTBEHHBIH KOA(P(OUIIMEHT TOPHOW MAacChl KOHTYPHOTO CIIOS C OOLIMM
00beMOM TOpPHOM Macchl 16 MiH. M> U INOJNE3HOrO HCKOIAeMOro 7 MIH. M. Cpennee
CoepIKaHHNe TIOIE3HOr0 KOMITOHeHTa B pyse 10 %, mIoTHOCTb pymbl 3 T/M°.

Bapuant Ne7
Conepxanne Bonb(dpama B nmoodeitor pyne 0,1 %. Cebecroumocts 100br4m pyasl 150- p/T.

Onpenenutb cedbecTouMocTh 100bun 1 T Bosbdpama.
Copnepxanue xeie3a B 1o0biTol pyne 32 %, aukenst 15%. CebectonmocTs 1 T xenes3a
625 p/T (nukens 1333 p/t). Llena >xeneza B pyne 20000 p, nukens 25000 p. Omnpenenutsb
M3BJIEKAEMYIO LIEHHOCTh Pyl U OCHOBHOM MOJIE3HBI KOMIIOHEHT.
Koutypnsiii k03 duipienT ropuoit Maccel npupesaemoro ropuzonrta 0,003 M3/p. I'pannunbIit
ko duupent ropuoii maccel 0,0025 m%/p. Crnemyer i BOBIEKaTh B paspabOTKy 3TOT
TOPHU30HT U TOYeMy ?

Koadounment cumwxenuss kaudectBa cbipoit pyasl 0,95. Koadbdunuent noreps 0,05.
banancosble 3anacel 100b19HOr0 0510ka 600 THIC.T. ONpeneauTh KOJIUYECTBO TOOBITON ChIPOI

PYIBL

Bapuant Ne8
banancoBeie 3amacel J00braHOTO 0s10Ka 650 ThIC. T. [IpM M0OBIYE 3acOpEeHNE COCTABUIIO

30 teIC. T, HoTepu 20 ThIc. T. Onpenenuts K03(HHUIMEHT IKCIUTyaTallMOHHbIX 3aI1acoB.
OmnpenenuTth coJiepKaHue TOJIE3HOr0 KOMIIOHEHTA B TOOBITOU CHIPOH py/ie, €Cln CoIepKaHnue
B OanancoBbIx 3anacax 40 %, koadunment 3acopenus 10 %.

[TosicHUTH CYITHOCTh KOCBEHHOTO CIoco0a OMpeIeIeHUs OTePh U €r0 OTJIIMYHE OT MPSIMOTO
crocooa.

OnpenenuTs yCIOBHOE COJEP)KaHHE IOJIE3HBIX KOMIOHEHTOB B MEIHOW pyJe C MOIYTHBIM
uHKoM. Cebectoumocts pyasl 400 p/1. Conepxanue menu B pyae 1 %, nunka 4 %.

[lena memu B pyae 100 teic. p, muaKa 20 THIC. P.

Bapuant Ne9
Onpenenuth KOJTUYECTBO MOJIE3HOT0 KOMITIOHEHTA ( B TOHHAaX) B JIOOBITOM CBHIPOU pyJie, €CiH

OanmancoBble 3amacel O6moka 500 Teic. T ¢ comepxkanuem 2 %. Ilotepu coctaBumm 5 %,
3acopenue 10 %.

Cebecroumocts pyast 500 p/T. Conepxanue xenesza B pyne 30 %. Llena xenesa B pyzne 2000
p/T. Cnemyer nu BOBJIEKATh B pa3pabOTKy 3armachl STOU pybl ?

CyuHocTh MeX3a00MHOTO yCcpelHEHHsI PEerylIHpOBaHUEM Harpy3ku Ha JOObIUHBIE 3a00H.
[TosicHuTh Ha IpUMeEpE, B KOTOPOM JT0OBIYA BEIETCS B IBYX OJOKaX.

Kak onpenenuTts nokaszaresb KOMILUIEKCHOTO Ka4eCTBa HEPYIHOTO CHIPhS ?

Bapuant Ne 10
Onpenenuth K03(pPHUIMEHT 3acOpeHus MpH A00bIYE: 3aCOPEHHON Pyl 100bITO 650 THIC. T,

OanmancoBsIe 3amnackl 01oka 600 ThIC. T, moTepu coctaBmin 20 THIC.T.

Banancossie 3amacel qo0braHOTO 670Ka 700 ThIC. T OOBEM HOOBIUM cocTaBui 740 ThHIC. T.
ConeprkaHre HECKOJIBKUX TMOJIE3HBIX KOMIIOHEHTOB BBIPAXKAETCSl YCIIOBHBIM CO/ICP)KaHUEM: B
OanmancoBbix 3amacax 44,0 %, B ceipoir pyne 34,0 %. Onpenenutb Ko3(pGUIMEHT NOTEPD
MIOJIC3HBIX KOMIIOHEHTOB KOMITJICKCHON PY/IBI.

CyImHOCTh KaJIGHAAPHOTO MNIAHUPOBAHUS JOOBIYHBIX paboT B pexume ycpenHeHus. [loscHuTs
Ha IPUMEPE, B KOTOPOM J100bIYa BEACTCS MPU OJHOBPEMEHHOM O0TPabOTKe TpeX OJIOKOB.



4 Onpenenuth  KOIPPUIIMEHT KOMIUICKCHOCTH HCIOJIB30BaHUS  MECTOPOXKICHHS U
K03 pUIHMEeHT 6e30TXO0JHOCTH TOOBIYH, €CIIH TPOU3BOAUTEIHLHOCTS Kapbepa 110 TOPHOM Macce
20 mutH. T/roJ, M3 HUX 16 MITH. T UIMEIOT MPOMBINUIEHHYIO IIEHHOCTb. M3 TOpHOIT Macchl 5 MITH.T

| )P183)
MJIH.

OTIPABIICHO MOTPEOUTENSIM, MMPOU3BENCHO 2 MIIH. T meOHs, 0,5 MIIH. T U3BecTHsAKA H |
T JI0JIOMUTA UCIIOJIb30BAHO B JOMEHHOM IIPOU3BO/JICTBE.

Ilepeuenvy mem u 3a0anuil 0141 NOO20MOEKU K IKIAMEHY:

P OO NO OIS WN B

[
[

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

. OcHoBHbIE MP0OIEMBI 00€CTIEUEHUS TPOMBIIIIIEHHOCTH MUHEPAIbHBIM CHIPHEM.
. MeponpusTus no 3amure CyabX03yroJnil OT 3anblICHUS MTOYB.

. IIprmecu CTOYHBIX BOJ Kapbepa.

. Knnaccudukanus noreps 1noie3Horo HCKOMaeMoro.

. IcTOYHMKH 3arpsI3HEHUS CENbX03YTOIUMN.

. Bunel popmupoBaHus TEXHOTEHHBIX MECTOPOXKICHUH.

. Onpenenennie k03 HULIUEHTOB MOTEPH U 3aCOPEHHUSL.

. MeponpusTus 1o coxpaHeHuo ruapobdananca paitona OI'P.

. Ilytu camxenus 3emneemkoctu OI'P.
0.

KoadduimeHT u3BneueHus moiae3Horo HCKOnaeMoro.

. Uctounuku Be10pocoB Ha OI'P.

OTanbl peKyJIbTUBALUY.

OcHOBHBIE METO/IbI HOPMUPOBAHUS IOTEPH U 3aCOPEHUS.
OTBETCTBEHHOCTH 32 3arpsi3HEHHE aTMOC(HEpHI.

N3menenus ruapodananca paitona OI'P 3a cuet ocymienus kapbepa.
WuTerpanbhblit K03(hPUIIMEHT U3BICUEHUS MOJIE3HOT0 KOMIIOHEHTA.
M3BnekaeMas HEHHOCTh IIOJIE3HOTO HCKOIIAEMOT0.

OTBETCTBEHHOCTH 3 BBIIOJIHEHUE PEKYIIbTHBALINH.
KauecTBEeHHO-TeOMETpUUECKUI TOKA3aTENIb KAPhEPHOTO MOJIS.
[IpuHuMnuanbHas cxema OYUCTKHU CTOYHBIX BO/I.

Bunbl paboT ropHOTEXHUYECKOTO ATana peKyIbTUBALUH.

[Tokxazarenyu KOMIUIEKCHOCTH MCIIOIb30BaHUS HEAP.

®DakTOopHI, ONPEEIAIONINE CAaHUTAPHO-3aIUTHYIO 30HY OI'P.

Buast paboT 6MOI0THYECKOT0 Tana peKyaIbTUBAIIH.

Cnioco06sI pa3pabOTKH TEXHOTCHHBIX MECTOPOKIACHHI.

3emneemkocTs OI'P u 3emiienonbs3oBanue.

[TpoTHBO3pO3HMOHHAS PEKYTBTHBALIMS.

BerlienaunBanus moJjie3HbIX KOMIIOHEHTOB.

[Tyt camxenns 3emneemkoctu OI'P.

3eMeNIbHBIA OTBOJ.

CrniocoObl penynpexaeHNs U CHIXKEHUS BPEIHbIX BablOpPOCOB.
KauecTBeHHBIE CBOWCTBA CTOYHBIX BOJ.

CrocoObl OYUCTKH BO3IyXa.

I'eonornueckuii ¥ TOPHBIN OTBOJ..

CanuTtapHO-3alllUTHAs 30Ha Kapbepa.

OcHOBHBIE TPUYMHBI HAPYIIEHUs THApoOatanca MecTHOCTH B paiione OI'P.
[TpuHIMNIUaIbHAS cXeMa OYUCTKH CTOYHBIX BOJI Kaphepa.
MeponpusaTus 1o 3aluTe CEIbCKOX03SIMCTBEHHBIN yroauii B paiione OI'P.
HcTounuku BpenHbix BbiOpocoB Ha OI'P.

Crioco6b! (pU3MKO-XUMUYECKON OUMCTKU CTOYHBIX U IPEHAXKHBIX BOJI.
[TokazaTenu 3emieeMKOCTH U 3emienoiib3oBanust Ha OI'P.

Bunel paboT npegycMoTpeHble Ha OMOTOTHYECKOM ATare PeKyIbTUBALMU KapbepoB U

OTBaJIOB.

43
44
45

. OcHOBHBIE IPUMECH, 3arPSA3HAIONINE CTOYHbBIE BOJIbI KAPHEPOB..
. [lonsitue o ITJAK u ITJIB.
. OCHOBHBIC IPUYUHBI HAPYIICHUS THIpoOamaHca MecTHOCTH B paiione OI'P.



OueHovHbIe cpeaACTBA /IJIsl IPOBeIeHHUsI POMEKYTOYHOM aTTeCTAllUN
yeMble pe3yabTaThl 00y4eHHs U OLIEHOYHbIE CPeICTBA /IVIsl NIPOBEAeHHs POMEKYTOUYHOM aTTeCTAllNM:

a) [lianu

IIpuioxenne 2
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InK-1:

CrnocoOeH pa3padaTbIiBaTh pa3jiesbl IPOEKTOB CTPOUTEIbCTBA, PEKOHCTPYKIMU U TEXHHYECKOT0 NePeBOOPYKeHUsl 00beKTOB OTKPBITHIX TOPHBIX padoT,
NMPOEKTHYI0 M TEXHUYECKYI0 JOKYMEHTAIMIO C Y4€TOM TPeOOBAHMH NMPOMBINILJIEHHOI 0€3011aCHOCTH

[K-1.1

O60cHOBBIBaET IJIaBHbIE napaMmeTpbl
Kapbepa, BCKPBITHE KapbepHOTO IO,
CHCTEMbI OTKPBITOH pa3padOTKH, PEKUM
TOPHBIX Pa0OT, TEXHOJIOTHIO U MEXaHU3AIHIO
OTKPBITBIX ~ TOPHBIX  paboT,  METOJbI
npoQUIaKTUKU  aBapuili M CIOCOOBI
JHMKBHJIAINY UX TOCIEACTBUH

Ile

PCUCHDb TCOPCTUICCKUX BOIIPOCOB K 3K3aMCHY:

. OcHOBHBIE ITPOOIIEMBI 0OECTIeYeH S TPOMBIIIIEHHOCTH MUHEPAIbHBIM CBIPHEM.
. MepOHpI/IHTI/IH 110 3alIuTe CyJ'II:XOSyFOZ[I/Iﬁ OT 3aIlblJICHUA I10YB.

. IIpumecu cTOUHBIX BOJ Kapbepa.

. Kimaccugukanust motepp moIe3Horo HCKOmaeMoro.

. UcTouHnky 3arpsisHEHUsE CeIbX03yTOHH.

. Bunsl popMupoBaHus TEXHOTEHHBIX MECTOPOXKICHAN.

. Onpenenenue Ko3pHUIMEHTOB MOTEPH U 3aCOPEHUS.

. MepomnpusTus o coxpaHeHuro rujpobdananca paiiona OI'P.

ITytu cHmxenus 3emueemxoct OI'P.

. KoapummeHT M3BI€YCHNS TOIE3HOTO UCKOTIAEMOTO.

. UcTounuku Be16pocoB Ha OI'P.

. OTamsl peKyJIbTUBALINH.

. OCHOBHBIE METO/IbI HOPMHUPOBAHUS NTOTEPH U 3aCOPEHHUSL.

. OTBETCTBEHHOCTH 32 3arpsI3HEHIE aTMOC(EPHI.

. Ismenenns ruapobananca paitona OI'P 3a cuer ocymieHus kapbepa.
. MaTerpanbHbIi K03 HUITHEHT U3BIICUEHHUS IOJIE3HOT0 KOMIIOHEHTA.
. 3Bnekaemas IEeHHOCTh MOJIE3HOTO UCKOMIAEMOrO.

. OTBETCTBEHHOCTb 32 BBIIOJIHEHUE PEKYIBTUBALUH.

. KauecTBeHHO-TeoMeTpUUYECKHH TOKA3aTeNb KAPEPHOTO TOJS.

. [IpyHIIMNIManbHAsA cXeMa OUUCTKH CTOYHBIX BOJ.

. Bue1 paboT TOpHOTEXHUYIECKOTO 3Tana peKyIbTHBALNH.

. [ToxazaTenn KOMIUIEKCHOCTH UCIIOJIb30BaHUs HEAIP.

. DakTOPHI, ONPEENIONINE CAHUTAPHO-3aIUTHYIO 300y OI'P.

. Buzpl paboT Onosmorndeckoro srana peKyJIbTHBAIINH.

. Cnoco6b1 pa3paboTKH TEXHOTEHHBIX MECTOPOKICHUH.

. 3emneemkocts OI'P u 3emienons3oBanue.

. [IpOoTHBOIpO3UOHHAS PEKYIBTUBALIMS.




24

CTpyKTYypH
1974
JJIEMEHT
KOMIIETEHI
0%

[Tnarupyemsble pe3ynbTaTel 00ydeHHs

Or1eHOYHBIE Cpe/ICTBA

28. BplmenaynBaHus TTOJIE3HBIX KOMIIOHEHTOB.

29. Iyt camxenns 3emieemkocta OI'P.

30. 3eMenbHBIH OTBOJ.

31. CnocoOsl mpenynpekIeHNs 1 CHIDKSHHS BPEIHBIX BabIOPOCOB.

32. KauecTBeHHbIE CBOMCTBA CTOYHBIX BOJ.

33. CnocoOBI OYHCTKH BO3IyXA.

34. Teonornyeckuii ¥ TOPHBINA OTBO/I..

35. CanurtapHoO-3alIMTHAs 30Ha Kapbepa.

36. OcHOBHBIC IPUYHHBI HAPYIIICHHSI THAPOOaTanca MeCTHOCTHU B paiione OI'P.
37. IlpuHnmnuaneHast cXeMa OYMCTKH CTOYHBIX BOJI Kapbepa.

38. MeponpusTHs 10 3aIIUTe CEIbCKOXO03SIHCTBEHHBIH yroauii B paiione OI'P.
39. Ucrounuku BpenHsIx BEIOpocoB Ha OI'P.

40. CriocoOb! pU3NKO-XUMHYECKOH OYHCTKH CTOYHBIX M IPEHAKHBIX BOJI.

41. Tlokasarenu 3eMICEMKOCTH U 3eMilenionb3oBanust Ha OI'P.

42. Buapl paboT nperycMOTpeHbIe Ha OMOJIOTHYECKOM dTalle PeKyJIbTHBAMH KaphepOB H OTBAJIOB.
43. OcHOBHBIE IPUMECH, 3arPsA3HSIIONINE CTOYHBIE BOJIbI KAPHEPOB..

44. Tlonsitue o ITJIK u IT/IB.

45. OcHOBHBIC TPUYNHEI HAPYIICHUS THIpodaIaHca MeCTHOCTH B paifone OI'P.

I1K-1.2

[TpoekTupyer PUPOTOOXPAHHYIO
JEATCIIBHOCTh  NMPH  OTKPBITBIX ~ TOPHBIX
paboTtax

Tect Nel
VYkazaTh BepHBI OTBET U JaTh paciu(poBKy 0003HAUECHUN B HEM.
1 Conepaxanne Merailia B cbipoii pyae (« ,) onpenessercs:

o B) a =0Q Sa ;
) wx % L
&) a -a - - o =
A 6an (1 P) A 1- P
2 BopToBoe coep kaHue M0JIe3HOT0 KOMIIOHEHTA B PYAHOM 3aJIe’Ku — 3TO:
a) MUHUMAaJIbHOE COJIepKaHue, MPU KOTOPOM 0) MUHUMAJIBHO JIOYCTUMOE CpeJiHEee
no0bIua 1 nepepabdoTKa Moje3Horo coJiep>KaHue 3a TeKYIIUH eproJ pa3padoTku
MCKOIIaeMOI'0 PEeHTA0EIbHBI; MECTOPOKICHHUS;
B) MUHMMAJILHO JTOITYCTUMOE COJIep>KaHue B I') IpeieIbHOE MUHUMAJIbHOE COIepKaHKe, pU
KpaeBbIX Mpo0ax, MPH KOTOPOM JTOCTUTAETCS KOTOPOM PEHTA0EIbHOCTh JOOBIUH,
MaKCHUMaJIbHBINA 3P (HEKT IKCIUTyaTalluK oOoramieHust 1 MeTaJlTypruueckoro nepeaaia

MECTOPOXKICHHUS; PYLLIBI paBHA HYIIO.
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3 KoadduumueHT ycpeneHus KauecTBa N0JIe3HOro Mckomnaemoro ( K,) Ha ckjaje-cMecHTese

onpeaejasercs:
(e} (e}
a) K _ pasrp 1 B) K _ 3arp ’
y y
G zarp G pasrp

6) K _ O paszrp ~ 9 zarp . F) K _ G aarp ~ O pasrp
y = =

y
G paarp O pasrp

4. OnTuMalbHOE COOTHOIIEHHE IKCIJIYaTAllUOHHBIX KO3(])(1)I/III]/IQHTOB moTepbp U 3aCOopeHUdA

onpeessieTcs:
a) MUHUMAaJIbHBIM yIIEPOOM OT MOTEPh U 8) MUHUMALHOU 8ETUUUHOU «IKOHOMUYLECKUX
3aCOpEHUS; nocn1e0Ccmeauily nomeps U 3acOpeHus.

0) MakcHUMaNbHOH BenTMUnHON K03 punmenta
HKCIUTYyaTal[MOHHBIX 3aI1acoB;
5. Iloka3zaTeb C105KHOCTH 32J1€KH 3ABHCHT OT:
a) yria HaKJIoOHa KOHTAaKTa MOJIE€3HOrO B) U3MEHYHMBOCTH Ka4yeCTBa MOJIE3HOTO
HCKOIIaEMOT0; HCKOIIaeMOTO.

0) TIyOMHBI 3aJIeraHus OJIE3HOTO
HCKOIIaeMOro;
6 BepTukanbHoe B3pbIBOpa3/iejieHNe OCHOBAHO HA HCMOJIb30BAHUU:
a) TPYITIOBOTO KOPOTKO 3aME/IJICHHOTO B3phIBa; 0) BHYTPUCKBAKUHHOTO 3aMEJIJICHHUS;
B) MMOCKBOKUHHOTO 3aME/IJICHHUS.
7 Me:x3a0oiiHoe ycpeaHeHue o0ecneYnBaeTCs:
a) peryJIMpoBaHUEM HATIPABICHUS Pa3BUTHS 0) orepaTHUBHBIM PEryIUPOBAHUEM HATPY3KU
TOPHBIX padorT; Ha J0OBIYHBIC 3200WU;
B) KOHYCOBaHHEM B 3a005X.
8 OcHOBHOe HanmpaBJeHHE MCIOJIb30BAHUS BCKPBILMIHBIX NMOPOJI MECTOPOKIEHUI CHIEPUTOB H
MAarHeTHTOB:
a) UIFOCHI JJIs1 METAJUTYPTUYECKOTO Tepefiesia;,  B) B KAYECTBE 3aIOJTHUTENCH OETOHOB.

0) A1 U3TOTOBJICHUS U3BECTHSKOB;
9 Moka3zaTeseM U3MEHYHBOCTH KA4€CTBA MOJIE3HOT0 HCKOMAEMOT0 SIBJISIETCS:
a) K03 HUIUEHT YCPETHCHHUS; B) pa3Max 3HAYEHUU COMepKaHUs TTOJIE3HOTO
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0) cpeTHEKBaIPAaTUIHOE OTKIOHEHUE KOMITOHEHTA €IMHUYHBIX MPO0;
COJICP)KaHUH TOJIE3HOTO KOMIIOHEHTA Psijia

- T') cpeaHee abCOoIOTHOE OTKIIOHCHHE
CIMHUYHBIX TPO0;

COoZep KaHUI TTOJIE3HOI0 KOMITOHEHTA psijia
EIMHUYHBIX TPO0.

10 KoddduumenT 3KCIIyaTalHOHHBIX 3a1ac 0B (K ) onpeessieTcs:

a) K=@-n)-1-P); B)Kzl—l'l;
6) K = Q 6an : 1-P
Q aos r)K=1-_"°
Q 6an
11 Yci0BHOE coftepikaHue NOJE3HBIX KOMIIOF eHTOB B KOMILIEKCHOI pyne (o ,) onpeaesiercs:
n n
a) ay=2ai~ni ; B)(xyzococ"+20ci~ni
i=1 i=1

n
0) Oy = Oogy +2, O,

i=1

12 IMoka3aTeyb CJI0KHOCTH 3aJ1€KH — ITO:

a) TUIOMIA/Ib KOHTAKTOB MOJIE3HOTO 0) 00beM OaJTaHCOBBIX 3aITACOB 3AJICKH,
MCKOMaeMOro C MyCThIMH MTOPOJAAMH, MPUXOASIIUICS Ha €IUHUILY TUTOIIAIN
MIPUXOISAIIASCS Ha SIUHUITY OATAHCOBBIX KOHTAKTOB C ITyCTHIMU MIOPOJIaMH.

3amacoB 3aJIeKH;
13 UnTerpanbhblii KO3Q(PUIIMEHT N3BJI€YeH A5l M0Je3HOT0 KOMIOHeHTa u3 Heap (¢ ):
1-n B) e=1-1 ;
a) e = ; ) € )
1-P F) e=1-P.

0) e=@-N)-@-P);
14 MuHuMaIbHOE NPOMBIIILIEHHOE CO/Iepka He M0JIe3HOr0 KOMIIOHEHTA B M0JIe3HOM MCKONMAaeMOM —
3TO:
a) HIOKHUI TIpeIeNT COJICPIKaHusI, TIPH KOTOPON ~ B) MUHMMAJILHOE CPEHEE COAEPIKAHUE 32
PEeHTa0ETBbHOCTh JOOBIYH U MepepaboTKH TEKYIIMH EpHOJ, JOIYCTUMOE 10 YCIOBHIO
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HCKOIIAEMOI'0 paBHA HYIIIO; pPEeHTabeIbHOCTH JOOBIYM U IIEpepabOTKH.
0) HWKHUI ITpesest cofep KaHus, Ipu KOTOPOM
n00bIYa U mepepaboTKa MOJIE3HOTO
MCKOIIaEMOI'0 PEHTA0EIbHA;
15 Ko3¢punueHT noTeps nojie3Horo uckonaemoro (N ) onpeaeisieTcs:
a)n:Qﬂ; B)I1:1—Q6an :
Q 6an Q Ao6
6)n- e r)n=1—_Q“°6
Q no6 Q 6an
[IK-1.3 | Mcnonp3yer nHGOPMALMOHHBIE TEXHOJIOTHH | Ayoumopnas konmponsnasn paboma (AKP)

[IPU IPOSKTHPOBAHUH KapbEePOB

Bapuant Nel
1. Orpabotka 10OBIMHOTO OJIOKa BO3MOXKHA B JIBYX BapHaHTax: a) NPHU CEJIEKTMBHOM BbleMke koddduiment noreps 12 %,

3acopenust — 3 %; 0) mpu BaJoBOM BhleMKe cooTBeTCTBeHHO 5 % u 10 %. Llena monesnoro xommoneHta B pyae 17500 p/t.
CoJieprxaHue TI0JIE3HOTO KOMIIOHEHTa B OanaHcoBbIxX 3anacax 1,2 %. CebecToMMOCTb CEJIEKTUBHOM BHIEMKH OJIHOW TOHHBI PY/IbI
120 p, BanoBoit — 80 p. OnpenenuTh SKOHOMHUUYECKH BBITOJAHBIN BapUaHT BHIEMKH.

2 TIlpu otpabotke mo0ObruHOro 0j0ka M00bITO 400 ThIC. T ChHIpOi pyabl. Koadduuuenr ussnedenus pymst u3 umeap 0,9.
Koaddrmument 3acopenus 20 %. Onpenenuts OamaHCOBBIC 3amackl OJIOKA.

3 VYcnoBHOE cojepikaHHE IOJE3HBIX KOMIIOHEHTOB B OalaHCOBBIX 3amacax KoMIUIeKcHOH pyxasl 21 %. Ilena ocHoBHOTO
TOJIE3HOTO KOMITOHEHTa B chipoii pyae 1200 p/T, cebecToumocTs mo0sran oxHoM TOHHBI pyasl 100 p. Koaddumument nzpnedenus
nosie3Horo uckomnaemoro 0,9. SBnsiercst 1M 3KOHOMHYECKH Iierecoo0pa3Hoil 100bua 3THX 3anacos ? CleayeT Jn BOBJICKaTh B
pa3paboTKy HOBBIH YYacCTOK 3aJIeXH, €CIIM IIPH 3TOM YCIOBHOE COJiepkaHne cHU3HUTCs 1o 18 %7

4 Ompenenuth conep)kaHue MOJE3HOTO KOMIIOHEHTA B JOOBITON pyJie, €Cliu: ero cojepxanue B OamaHCoBBIX 3amacax 0,8 %,
10061TO 30 THIC. T PYBI, B KOTOPOM MPUMECH MYCTHIX MOPO] COCTABMIIA 3 THIC.T.

Bapuant Ne2
1 Kaxkast u3 AByX MEJHBIX pyJ Oorade 1o COACPKaHUIO MOJIE3HBIX KOMIOHEHTOB:
a) ag =08%, ay =1,6%, ap, -=2,0%;6) a., =12%, ay =1,4%, a,, -=15%
Cebecronmocts n00b1un 1 T pyast 70 p. Ilens! mone3nsix KoMnoHeHTOB B pyae: meau 16000 p, murka 5500 p., ceunma 5000 p.
Koadpununentsr uznedenus meraiuios 0,9.
2 Banancosle 3amacel pabouero 6;1oka 600 Teic. T. HopmatusHsiii k03 durpent noteps 3 %, koaddurment 3acoperust 10 %.
OmnpenennuTts 0XUIAEMBIIl 00beM T0OBITON PyAbl M 00BEM IPUMEIIAHHBIX MYCTHIX ITOPOJI B HEH.
3 OmnpenenuTh Ka4eCTBEHHBIH KOO (HUIMEHT TOPHOI MACCHI KAPEPHOTO OIS, eCIH OanaHcoBbie 3amacsl pyasl 300 MIH. M.
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InotHocTs pymsl 4 T/m°. Cpennee copepxanue meau 0,8 % B GamaHCOBBIX 3amacax. OGBEM BCKPHIIIHEIX TTOPOJ B KAPHEPHOM
none 900 ThIC. M.
4 Cebecroumocts n00b1yn pyasl 500 p/T. Koaddurment ussnedenus nonesnoro uckomaemoro u3 Henmp 0,9. Lena xenesza B
pyze 1200 p/t, mequ 26000 p/t, kobansTa 50000 p/T. Kakoii u3 I1ByX COPTOB PYABI UMEET OONBIIYIO IIEHHOCTD: a) o g = 38 %0,
o, =05%;06) ag, =35%, ac, =0,2%.

Bapunant Ne3
1 Copepxanmue xemne3a B ceipoit pyne 40 %, aukens 15%. Cebecroumocts 1 T pynsr 120 p. Ilena xxemnesa B pyne 10000 p, nena
aukens 20000 p. Kakoif mosne3HbIii KOMIIOHEHT SIBISCTCS OCHOBHBIM?
2 OmpenenuTs yCIOBHOE COACPKAHUE MOJC3HBIX KOMIIOHEHTOB B CBIPOU PY/Ie, €CITU CoJepKaHue xee3a B Heil 38 %, nukens 4
%. Lena xene3a B pyae 1000 p, aukens 15000 p. Cedbectonmocts pyast 150 p/T (pyna sxene3Has).
3 OmpenenuTh rPaHUYHBIA KOIPPHUIIMESHT BCKPHIIIH, €CIIH IIEHHOCTh PY/bI 3KcIuTyaTanuorHoro ciost 900 p/T, cebecTronmMocTh
J00b1uHbIX pabdot 80 p/u, BekpbimHbix 70 p/T, cebecronmocts odorammenus 1 T pyast 150 p.

4 Kospdumuent nzpneueHus monesnoro uckonaemoro 0,9, koadpduument 3acopernus 0,2. bamancoBsie 3amachl JOOBIYHOTO
6moka 300 Teic. T. OTIpeieNnuTh KOIMYECTBO JOOBITOH PYIBI.

Bapuant Neq
1 Kakoii u3 1Byx copTOB pyaHOU Macchl (A niu B) sBnsieTcst 6ojiee Ka4eCTBEHHBIM:

[Tokazarenu A B
CopeprxaHue Menu 0,6 % 0,4 %
CopeprxaHue ITUHKA 10,0 % 11,0 %
Copiep:kaHue MBIIIbSIKA 0,3% 0,0%

Koaddunments 3Haunmoctu kommnonentos: meau (+0,8 p/ %), nunka (+0,3 p/ %), mbimbsika (—0,6 p/ %).

2 DBamaHcoBele 3amackl pabodero ropusoHta 4 muH. T pyzael. llpu ero orpaboTtke m00BITO 4,2 MIH. T CHIPOW PYIBL
KoaddunueHt n3pnedenue moseznoro uckomnaemoro 0,9. Onpenenuts K03(QOUIUCHT 3aCOPSHHS PYABI B 00BEM 3aCOPSIOIINX
MOPOJ.

3 Omnpenenurs Ka4eCTBEHHO-TEOMETPHUECKUH MOKa3aTelb BCETO KAPhEPHOTO II0JISl, €CIH €ro OajlaHCOBBIE 3aIachl MOJIE3HOTO
nckomaemMoro 20 MITH. T, BCKPBIITHBIX OO 60 MITH. T, CpeiHee COIepKaHUE TIOIe3HOTO KoMoHeHTa 34 %.

4 Kakoii UX IpUBEICHHBIX BAPHAHTOB BHIEMKH SBIISIETCSI SKOHOMHUYECKH 11€71€C000pa3HbIM:

Cnoco0 BeIEMKH

CebecTouMoOCTb 1 T

Koadduuuent noreps, %

Koapdpunument

pyAasL, p 3acopenus, %
Banoseiit 60 12 4
CeeKTUBHBIN 70 8 3

CojeprxaHue I10JIE3HOTO0 KOMITOHEHTa B OaaHcoBbIX 3anacax 20 %, neHa 1 T noneznoro komnonenTa 20000 p.

Bapuant NeS
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1 Omnpenenuts CPEAHIO U3BIEKAEMYIO LICHHOCTh U Ka4eCTBEHHO-T€OMETPUYECKHH ITOKa3aTellb KapbepHOro 1oJist. bamancoseie
3anacel pyasl 200 MIiIH. M®, 0GBeM nycThix mopos 800 miiH. m®. TlnoTHOCTD pya u nopox 3 1/M°. CeGecronmocts 1 T pyasl 70 p.
Koadpunuent nzsneyenns nonesnoro uckomnaemoro 0,9. Ilena 1 T menu B coipoii pyne 8000 p. Cpennee conepxanue meau 1 %.
2 banancoBble 3anackl pyasl B padouem 61soke 380 Toic. T. 1oObiTo M3 650ka 340 ThIC. T chipoii pyabl. O0beM 3acCOpSIOIINX
ITYCTHIX OpoJ B cbipoi pyzae 20 Teic. T. Onpenenuts KO3 PUIMEHTHI: TOTePb, 3aCOPEHHSI, IKCILTyaTallHOHHBIX 3aMacoB.

3 TomoBas noOprya OaraHCOBBIX 3amacoB pPydbl 5 MuH. T. 3arpathl Ha ux no0bsay 300 muH. p. ComepxaHme >kene3a B
GaaHcoBbIX 3anacax 35 %. Kakoii skoHOMHUYecknii 3¢ GEKT AaCT DOMOIHUTENFHOE BOBICUEHHE B pa3paboTKy S50 ThIC. T O€XHBIX
pya ¢ conepxxkanueM 18 %, eciu TooBbIe 3aTpaThl HA UX pa3paboOTKy COCTAaBAT 2 MIIH. P.

4 OnpenenuTh pariOHANBHBIA BapHaHT CEJNICKTHMBHOW BBHIEMKH C MaKCHMAJIbHBIM H3BJICUCHHEM MOJIE3HOTO KOMITOHEHTa: 1)
notepu 35 ThIC. T, 3acoperue 25 Toic. T; 2) motepu 20 ThiC. T, 3acopenue 240T1bic. T. banaHcoBsie 3anackl BeieMo4HOro 61okxa 400
THIC. T.

Bapuant 6
1 BelnenuTs OCHOBHOHM TOJIC3HBII KOMIIOHEHTOB B KOMIUIEKCHOW pyne, comeprkameit 35 % sxenesa, 0,5 % memn u 2 %

Mapranmna. Llena 1 T xenesza B pyae 1200 p, mexu 6000 p, mapranma 2000 p. Cebectonmocts 1 T pymsr 100 p. KoaddrmmeHTsr
m3pneueHus xenesa 0,9, menu 0,8, mapranma 0,8.

2 O6peM 3anacoB noosraHoro 010Ka 600 THIC. T pyABL. Koadduuuent noreps nonesHoro uckonaemoro 10 %, sacopenns 20 %.
Omnpenenuts KOJIUIECTBO TOOBITOM CHIPO pyibl M 00BEM 3aCOPSIOIINX TOPOI.

3 Creayet 11 BOBJEKaTh B Pa3pabOTKy ydacTOK 3ajeku maccoit 0,5 MITH. T CO CpeaHMM coneprkanueM sxenesa 18 %, ecimu
J00bIua 6aJlaHCOBBIX 3aM1aCOB CO CPEAHUM CoziepKaHueM xeiesa 36 % cocrasnsier 1 muH. T ipu 3arparax 200 muH. p ? 3arparsl
Ha pa3pabOTKy AOMOIHUTEIBHOTO y4acTka OeAHbIX py/a cocTaBaT 30 MitH.p. OnpeneiuTh SKOHOMHUYECKUI 3PPEKT OT BOBICUCHHUS
3TOTO yJacTKa.

4 Omnpenenuth Ka4eCTBCHHBIH KO3 (PUIIMEHT TOPHON MACChl KOHTYPHOTO CJI0s C OOIIHM 00BEeMOM TOPHOI MacChl 16 MITH. M u
TMOJIE3HOTO HCKOMAeMOro 7 MiIH. M°. CpejiHee ColepaHue MOJIe3HOr0 KOMIOHeHTa B pyje 10 %, miotHocTs pyast 3 T/m°.

Bapuant Ne7
1 Cogepxanue Boibdhpama B mgo0brroit pyae 0,1 %. Cebectoumocts no0brum pymasl 150- p/T. OnpenenuTs ceOECTOMMOCTD

no6sram 1 T Bobdpama.

2 ConepxxaHue xene3a B 100bIToi pyne 32 %, nukens 15%. Cebecronmocts 1 1 xxene3a 625 p/r (aukens 1333 p/t). Llena
xenesa B pyae 20000 p, aukest 25000 p. OnpenesuTh U3BJIEKaEMYIO IEHHOCTD PY/Ibl 1 OCHOBHOH I10JIE3HBIH KOMIIOHEHT.

3 KoHTypHSIit K03((HIIEHT ropHOil Macchl pupe3aeMoro ropuzonta 0,003 M*/p. ['paHHUHEIHA KOI(GHIHMEHT FOPHOI MACCHI
0,0025 Ms/p. Crenyer Jiu BOBJIEKaTh B pa3pabOTKy 3TOT TOPU3OHT U 1oyeMy ?

4 Koaddunuent cHkenuns kadectsa ceipoit pyast 0,95. Koadpuunent noreps 0,05. banancossle 3anacs! 1o0bMHOTO G10Ka
600 TeIc.T. OTIpeIeNUTH KOTMYECTBO JOOBITON CHIPOH PYABIL.

Bapuant Ne§
1 BamancoBble 3amachl 100sr9HOTO 0510Ka 650 THIC. T. IIpH 100BIYE 3aCOPEHHE COCTABHIIO
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30 teIC. T, MoTepH 20 THIC. T. OnIpenenuTh KO3 GUIHEHT YKCIUTyaTaI[HOHHBIX 3aI1aCOB.

2 Omnpenenuts CoAepKaHUE MOJE3HOTO KOMIIOHEHTa B I00BITON CHIPOH pyZe, eciy coaepkanue B OanaHcoBbIx 3anacax 40 %,
koadunreHt 3acoperns 10 %.

3 TlosICHUTH CYITHOCTH KOCBEHHOTO CIIOC00a OTpeeNICHHS OTEPh U €ro OTINIHE OT MPSIMOTO CIIocoba.

4  OmnpenenuTh YCIOBHOE COJEPKAHUE TOJIE3HBIX KOMIIOHEHTOB B MEIHOW pyJE C IOIyTHBIM HUHKOM. CebecTonMOCTb py/ibl
400 p/t. Conmepxanne menu B pyae 1 %, muaka 4 %. Liena menu B pyne 100 Toic. p, nuaKa 20 THIC. p.

Bapuant Ne9
1 Omnpenenuts KOTUYIECTBO MOJIE3HOr0 KOMIOHEHTA ( B TOHHAX) B JJOOBITOM CHIPOH pyae, eciu OanaHCcoBBIe 3amackl 610ka 500

ThIC. T ¢ conepxkanueM 2 %. [Totepu cocraBunu 5 %, 3acopenue 10 %.

2 Cebecroumocts pynsl 500 p/t. Comepxanue xene3a B pyne 30 %. Iena sxenesa B pyne 2000 p/r. Cnenyer ju BOBICKATh B
pa3paboTKy 3amachl 3T0i pyabl ?

3 CymrHocTs MeX3a00HHOTO YCPEIHEHH S PEryTHPOBAHIEM HATPY3KH Ha T0ObIUHbIE 3a00u. [10sSCHUTH HAa IpUMEpE, B KOTOPOM
JIOOBIYa BEETCS B IBYX OJIOKAaX.

4 Kak onpenenuThb noKa3areib KOMIUIEKCHOTO KauecTBa HEPYTHOTO ChIPhs ?

Bapuant Ne 10
1 Omnpenenutb K03(GGUIMESHT 3aCOPSHUS MPH T00BIYE: 3aCOPSHHON Pyl M0OBITO 650 THIC. T, OaMaHCOBBIC 3amackl Ooka 600

TBIC. T, TIOTepH cocTtaBmin 20 THIC.T.

2 banancosble 3anacel 100braHOT0 Os10ka 700 ThIC. T O0BeM 100bIUM cocTaBui 740 Thic. T. ComepxkaHue HECKOIbKHUX MOJIE3HBIX
KOMITOHEHTOB BBIPa)KaeTCsl YCIOBHBIM COAEp)KaHHEeM: B OamaHcoBBIX 3amacax 44,0 %, B ceipoit pyae 34,0 %. Onpenenuts
K03(pPUIIUCHT TOTEPH TOTE3HBIX KOMIIOHEHTOB KOMIUIEKCHOU PY/IBL.

3 CymHoOCTh KaJEeHAApPHOTO IUIAHUPOBAHUs JOOBIYHBIX pabOT B pexume ycpeaHeHHs. [10osicCHUTh Ha HpUMepe, B KOTOPOM
J00BIYa BEACTCS MPH OJHOBPEMEHHOM OTpabOTKe Tpex OJIOKOB.

4 Omnpenenutd KO3PPUINESHT KOMIUIEKCHOCTH UCTIOJIB30BAHMSI MECTOPOXKACHHSI M KOI(PPHUIIMEHT O€30TXOAHOCTH 00U, €CITN
MIPOU3BOIUTEIBHOCTH Kapbepa 1o ropHoi Macce 20 MITH. T/TOJ, U3 HUX 16 MITH. T UIMEIOT IPOMBIIIUICHHYIO IIEHHOCTh. V3 ropHO#
Macchl 5 MIIH.T pyZAbl OTHPaBJICHO NOTPEOUTENSIM, Ipon3BeaAeHO 2 MiH. T mebHs, 0,5 MIIH. T U3BeCTHAKA M | MJIH. T J0JIOMHUTA
HCIIONIb30BAHO B IOMEHHOM ITPON3BOJICTBE.
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0) Ilopsinox mnpoBeAeHHs] NMPOMEKYTOYHOH aTTeCTALMM, NMOKA3aTeJM M KpHUTepHH
OLICHMBAHUSA:

[IpomexyrouHas arrecrauus 1O JUCHMIUIMHE «PalnuoHaIbHOE HUCIOJb30BaHUE
IIPUPOJHBIX PECYPCOB)» BKIIIOYAET TECOPETHYECKHUE BOIPOCHI, MO3BOJIAIOIINE OLECHUTH YPOBEHB
YCBOEHHUS OOy4yarolMMHUCS 3HaHWM, M MpPaKTUUYECKHE 3aJaHUsl, BBIABJSIONIME CTEIEHb
c(OPMHUPOBAHHOCTU YMEHUH U BIIaZIeHUH, IPOBOAUTCS B (hOpME IK3aMEHa.

DK3aMeH 10 JAHHOW AMCUUIUIMHE IPOBOAUTCS B YCTHOH (popMe MO 3K3aMEeHAMOHHBIM
OuneraM, Kbl U3 KOTOPBIX BKJIIOYAET 3 TEOPETUUYECKHX BOINPOCA.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OIICHKY «OTJHYHO» (5 0aJuIoB) — 00YYAIOUIUIICS JEMOHCTPUPYET BBICOKHI YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIIM, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe M TIIyOOKOe 3HaHWE
y4eOHOTr0 MaTepualia, CBOOOIHO BBITIOJHSET NPAKTUYECKUE 3a/aHusi, CBOOOIHO OINEpHpYyeT
3HAHUSMH, YMCHUSMH, TPUMEHSICT UX B CUTYallUSX TOBBIIIICHHON CIIO)KHOCTH.

— Ha OLEHKY «xopomo» (4 6amna) — oOydarouuiicss 1eMOHCTPUPYET CPEIHUN YpPOBEHb
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOITYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYIHEHHS TPH aHATUTHYECKHUX OIEPaIusiX, IIEPeHOCEe
3HAHWW ¥ YMEHUH Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIHH.

— Ha OIEHKY «YIOBJIETBOPUTEIbHO» (3 Oamwra) — OOyYarONIMHACS JEMOHCTPUPYET
MTOPOTOBBI YPOBEHb CPOPMUPOBAHHOCTH KOMIICTCHIIMN: B XOJ€ KOHTPOJBHBIX MEPOIPHSITHIA
JOMYCKAIOTCSL OIIMOKH, TPOSIBJIAETCS OTCYTCTBHE OTICIIbHBIX 3HAHHWW, YMEHHH, HaBBIKOB,
OOyJalONUICS HWCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYJHEHHUS IPH OICPUPOBAHUU 3HAHHUSIMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIC CUTYAIUH.

— Ha OIICHKY «HEeY/I0BJIEeTBOPUTEIbHO» (2 Oayia) — 00yJaroUiics JeMOHCTPUPYET 3HAHHS
He Oonee 20% TeopeTHUECKOro MaTrepuala, JOMYCKAeT CYIIECTBEHHBIE OIIUOKH, HE MOXKET
MOKAa3aTh UHTEIUICKTyaIbHbIC HABBIKU PEIIICHHSI MPOCTHIX 33]1a4.

— Ha OILIGHKY «HeYyIO0BJIeTBOPHTeabHO» (1 Oamn) — oOydaromuiics He MOXET HoKa3aTb
3HaHHWS Ha YpPOBHE BOCIPOWM3BEICHHUS W OOBSICHCHUS WH(OpPMAIMKA, HE MOXET I0Ka3aTh
MHTEJJIEKTYyallbHbIE HABBIKM PEIIEHUs IPOCTHIX 3a/1a4.



