Jucunniaunna «PanuoHanbHoe NCN0JIb30BaHUE MUHEPAJIBLHBIX PeCypPCOB»
nast maructpanto OII 7M07203 "I'opnoe aesno"
Tema 6. JxoHOMHUYeCKasi OLIEHKA pecypcocOeperalouiux TeXHOJIOT i

Heﬂb JEKIIMHU: OCBOUTh MCTOJABI TCXHHKO-ODKOHOMHUYCCKOI'O aHalln3a IIpHUu
BI)I60pC BAapHUAaHTOB PallMOHAJIBHOI'O UCII0JIB30BaHNA MUHCPAJIBHBIX PCCYPCOB.

KarwuyeBblie BOIIPOCHI JICKIIUM:

1. [Tokazarenu »s¢dextuBHoctu: NPV, IRR, cpok okymaemocTty,
cpaBHUTENbHAS (P PEKTUBHOCTH KANBIOKEHUH.

2. OueHka MoTepb OT HEAOMOJYYEHHON MPOAYKIHUH: PACUET YMyIIEHHOMN
BBITOJIBL.

3. OxoHOMUYEeCKH 3(PGdEeKT OoT mnepepadOTKH TEXHOIEHHBIX OTXOJOB

(cHMXKeHUe 3aTpaT Ha J00bIYy, MOJy4YeHUE TOBApPHOM MPOAYKIMU, DKOHOMHUS Ha
PEKYJIbTUBAIIUN).

4. VYuér skonormyeckoro Qakropa: mpeAoTBpalll€éHHbIN yiiepO, miaTta 3a
pa3MeInieHne 0TX0/I0B.
3. Keiicpl: oOkymaeMoCTb YCTaHOBOK IO J10OOOTAIllEHUIO XBOCTOB,

nepepaboTKa BCKPHIIIHBIX MTOPOJ B IIIEOCHbD.

1. [Toka3zarenau 3¢ dexrtuBHocTi: NPV, IRR, cpok okynaemoctu

1.1. Yucras npuBegéHnas croumoctsb (NPV)

NPV (Net Present Value)— 53To pa3zHuma Mexay JIUCKOHTUPOBAHHBIMU
JNEHE)KHBIMU MOCTYIUIEHUSIMUA U JUCKOHTUPOBAHHBIMHA MHBECTUIIMOHHBIMU 3aTpaTaMHU
3a BECh CPOK pealln3alliu MIPOEKTA.

dopmyna pacyéra:
n

CF,

NPV = ——1
_1(1 +r)t O

t

rae:

o CF; - 4iCTHIN NEHEXKHBIN TOTOK B Toy t

o 7 - CTABKA IUCKOHTUPOBAHUS

e 71 - CPOK peaIN3allnu MTPOEKTA

o [ - mepBOHAYATIbHBIE HHBECTULIUN

Kpurepuii npunHsATHS pemieHus: NpoeKkT npuHumaercs, ecau NPV > 0. UYem
Boillie NPV, tem Oonee addextuBen mpoekT. B pecypcocOeperarommx TeXHOIOTUIX
NPV no3Bonsger cpaBHUMBAaTh BapUaHTBl C pPa3HbIMU CPOKAMHU OKYIIAEMOCTH U
00bE€MaMU MHBECTULIUMN.

[Ipumep: [lpu BHeApeHUU «3€NEHBIX» TEXHOJOTHI B J0OBIYE MOJE3HBIX
uckomaeMbix NPV moxer mocrurare $2 014 001, a IRR - 17%. Ilpu nepepabotke



TEXHOTeHHBIX 00pazoBanuii NPV moxeT cocraBisate 6,94 mipa py6. npu 6a30BOM
CIICHAPHH.

1.2. Buyrpennsisi Hopma noxoaHoctu (IRR)

IRR (Internal Rate of Return) - 310 cTaBka TUCKOHTUPOBaHUS, TpU KOTOpoit NPV
MPOEKTa CTAHOBUTCA paBHbIM Hy0. [IRR moka3piBaeT MakCHUMajlbHYH) CTOMMOCTD
KamnuTasnaa, KOTOPbIA MOXKET ObITh IPUBJICUYEH AJIs1 PUHAHCUPOBAHUS IPOEKTA.

Kputepuil npuHsTHS pelieHus: TpoeKT NpuHumaetcs, eciau [RR > r (ctaBka
nuckontupoBanusi). Yem Bbimie IRR, Tem Oonee ycTOHYMB MPOEKT K HW3MEHEHUIO
BHEIIIHUX YCJIOBUHU.

Jl1st pecypcocOeperaronx IpoeKToB XxapakTepHbl cieayonme 3HaueHus: IRR:

o [IepepaboTka xBocToB oOoramenus: IRR =19,2%

o PettuksinHr oTceBoB ropHbIx mopoa: IRR = 48%

» YcTaHoBKU 1o 00e3BOkMBaHNIO XBOCTOB: IRR ompenensercs Ha ocHOBe cash
flow-monenn

1.3. Cpok oxkynmaeMocTH

Cpok oxynaemoctu (Payback Period) — mepuon BpemeHu, HEOOXOIUMBINA Jis
BO3BpAaTa NEPBOHAYAIBHBIX MHBECTULIMH 34 CUET YUCTHIX AEHEKHBIX MOCTYIUICHUN.

dopmyna 1y pPABHOMEPHBIX OCTYILJICHHM:

PP = ko
"~ CF

JIns1 HEpaBHOMEPHBIX MOCTYIUIEHUW PACCUUTHIBAETCS KyMYJISTUBHBIM METOJO0M.

Kpurepuii: uem MeHbIIE CPOK OKYIIAEMOCTH, TEM MEHEE PUCKOBAH MPOEKT. [[ms
TOPHBIX MPOEKTOB MPUEMIIEMBIM CUYUTAETCS CPOK OKYITAEMOCTH 3-7 JIET.

[Ipumepsl CPOKOB OKYIAEMOCTH:

o JlooOoramenune xBocToB: 2,16 roga

o [IepepaboTka XBOCTOB 2-T0 MOJISI: IUCKOHTUPOBAHHBINA CPOK OKyrnaemoctu 4,4
roja

o PeiukImHr OTCEBOB B MUHEPAIIBHYIO BaTy: 2,8 roaa

1.4. CpaBHuTesbHasA 3P PEeKTUBHOCTH KANIMTAJIBHBIX BJIOKCHUM

J171s1 cpaBHEHUSI alIbTEPHATUBHBIX BAPHUAHTOB PECYPCOCOEPETAIONIUX TEXHOIOT U
HCTOJIb3YIOTCA:

1. Unpexc noxonuoctu (PI - Profitability Index):
_ NPV +1

= I
[Ipoexkr mnpunumaercs npu PI > 1. Jlna mnepepabOTKU XBOCTOB HWHJEKC
JIOXOJJHOCTH MOJKET TOoCcTUraTh 0,0.

2. CpaBuutenbHas 3pPpekTuBHOCTh KanBioxeHui (E):
E ATl
~AK

rae All - npupocT npudsiiu, AK - 1ONOTHUTEIbHBIE KATUTATbHBIE BIOXKEHUSI.



3. CpoK OKynaeMOCTH JOMOJIHUTEIbHBIX KaIBIOKEHUMN:
_— AK
OK AH
Bribupaercst BapraHT ¢ MUHUMAJIbHBIMU MMPUBEIEHHBIMU 3aTpaTaMu:
3; =C; +E, - K; > min
rae C; - Texkyuue 3aTtparthl, K; - KanuTaibHble BIOXeHUs, E, - HOpMaTUBHBII
ko3 dunreHT 3¢pHEeKTUBHOCTH.

2. OneHka nmorepb OT HEJONMOJYYECHHOM NPOAYKLHM: PacyéT YIyLICeHHOH
BBIT0/IbI

2.1. IlonsiTHe yNyIIEHHOH BBIT0OAbI B TOPHOM JeJIe

VYnyiieHHast BBIroa - 3TO HEMOIYYEHHBIH 10X0/1, KOTOPBII MOTJI0 ObI MOJIYYHUTh
MPEANIPUATHAE MPU TOJHOM H3BJICYCHHM IOJIE3HBIX MCKOIAEMBIX M3 HEIp WU IpHU
ONTHUMAJIbHOM BapUaHTE MCIOJIb30BAHMS pecypcoB. B ropHomoObiBaronieil orpaciu
YIIyIIEHHAs BBITOZla BOZHUKAET U3-34:

o IOTEPH MOJIE3HBIX UCKOIMAEMBIX MPHU JOObIYE (HEMOIHOE U3BICUEHNUE)

o pa3y00KUBaHUS PYJTHON MacChl

e HETIOJIHOTO U3BJICYEHUS IOy THBIX KOMIIOHEHTOB

o IPUHATHUS HEONTUMAJIBHBIX TEXHOJIOTMYECKUX PELICHUN

2.2. MeToauka pacyéra ynyumeHHO! BbITOAbI

OO0t MoAX0/ K OLIEHKE YIYIIEHHOMN BBITOAbl BKIFOYAET:

1. Onpenenenue o0bEMa HEAOMOMYYEHHON MPOAYKIUU - MOTEPU PYAbl U
MOJIE3HBIX KOMIIOHEHTOB B HATYpPaJIbHOM BBIPAKEHUHU.
2. Pacyér cTonMOCTH HEIONOYYEHHOU IPONYKIUHN:

yr[po,u = QHOT ’ I—[
rae Qo - 00bEM OoTEpSIHHOM poyKIMH, 1] - IeHa peanu3zanuu.

3. VY4€r n3mMeHeHus 3aTpar - IpH M3MEHEHUHU IMOTEPh U Pa3yOOKUBaHUS
MEHSIOTCS 3aTpaThl HAa yCPEIHEHUE PY/Ibl, TPAHCIIOPTUPOBKY M O0OTalleHuUE.
4. Pacuér ynmynieHHON BBITOJBI OT CHUKEHUS Ka4eCTBA:

yKaq = (C6an - C(baKT) ) Qzl06 ) KI/I3B ’ I—[
7€ Cgyy - CONEPKAHUE B OANAHCOBBIX 3a1aCaX, Cpayr - PAKTUYECKOE COIEPIKAHKE
B JIOOBITOM pyJie.
2.3. UnTerpaiibHbii IOKa3aTeJb yiepoa
CoBpeMeHHBIN MOAXOJ] YUYUTHIBAET ylIiepO OT MOTEph U pa3yOokuBaHus Ha |

TOHHY TOTAIlIaeMbIX 0aJaHCOBBIX 3aM1aCOB PYIbI:
Ilor+ VY

B QGan

[Ipubbuib mpu [00BIMEe ¢ Yy4E€TOM TMOKazarenei ymiepdba OT NoTeph M
pa3y00KUBAHUS PACCUUTHIBACTCS KaK:

H - HHpOGKT - (YHOT + ypa3y6)

pasyo

3. DkoHOMUYecKHil 3PPeKT 0T nepepadoOTKHU TEXHOTE€HHBIX 0TX010B



3.1. CTpykTypa 3k0HOMHUYecKOro 3¢ dexra

DOxoHoMuYecKuil 3 (PEeKT OT mepepadoTKN TEXHOTE€HHBIX OTXO0/I0B CKJIAbIBACTCS
U3 TPEX OCHOBHBIX KOMIIOHEHTOB:

- CHMKEeHue 3aTpaT Ha 100bIvy:

o OTCyTCTBHE 3aTpaT HA BCKPBIIIHBIE paOOTHI

« Cokparienue 3aTpat Ha OypeHUe U B3pbIBaHUE

o DKOHOMHUS Ha BOJOOTIMBE U TPAHCIIOPTUPOBKE

o CHIKEHUE dHEpro3arpar

- [Tonydenue ToBapHOHN POAYKLIMU:

o Jlon3BiieueHNE OCTATOYHBIX METAJIOB U3 XBOCTOB

o [Ipou3BOACTBO CTPOUTENIBHBIX MATEPUATIOB U3 BCKPBIIIHBIX MOPOJ

o [IepepaboTka MIJIaKOB M 30JI0IILTAKOB

- DKOHOMMS Ha PEKYJIbTUBAIIUU U Pa3MEIIEHUU OTXOOB:

o CHuxkeHHe 00BEMOB CKIAIUPYEMbIX OTXOI0B

o YMEHbIIIEHUE TJI0IIa/1e1 XBOCTOXPAHUIIUII] U OTBAJIOB

« Cokparienue mniaaTexen 3a HeraTUBHOE BO3EHCTBHE

3.2. KosnuecTBeHHas1 olleHKa 3 PexTa

DKOHOMUYECKHI MOTEHI[MA NepepabOTKU TEXHOTEHHBIX OTXOJIOB OLIEHUBAETCS
AKCIEPTaMU B COTHU MUJUIHAPAOB pyOJieil €KeroqHo, a HaJIOrOBbI€ MOCTYIJICHUS OT
Pa3BUTHUS 3TOU OTPACIM MOTYT cOCTaBUTh nopsjika 300 miapa pyo. B rof.

Bogsneuenne 10—15% TexHOTreHHBIX HAKOIJICHUH CIIOCOOHO KOMIIECHCUPOBATH J10
30% moTpeOHOCTH B ChIPbE U 00OECMEUUTh IKOHOMUYECKUN 3(PPEKT 10 HECKOIbKUX
MUJITUAPAOB pyOsieit B To.

[Tpumepbl sKOHOMHUUYECKUX YD (PEKTOB:

OOBekT nepepaboTKu DxoHoMUYeCKHM 3P hexT

XBoctbl o6Ooramenus (500 TeIC.

t/roz) NPV = 6,94 mupn py0.

NPV = 22,3 muH py0., CpOK OKYNMaeMOCTH

PenmmkimHT 0TCEBOB TOPHBIX ITOPOJ
p p 2,8 rona

Bo3Bpar orxomoB B o0opor

(Konbckas TMK) OxoHomus ~16 miaH py0./roa

3.3. CounajbHO-3KOHOMHUYeCKUil I3 deKT
[TepepaboTKka TeXHOT€HHBIX 0Opa30BaHUI CIIOCOOCTBYET:
e CO3JJTAaHUIO PAOOYUX MECT B MOHOMIPO(MIIBHBIX pETHOHAX
e PA3BUTHIO HOBBIX OTPACIICH MPOMBINIIICHHOCTH

o CHIDKEHUIO DKOJIOTUYECKON HATPY3KU Ha TEPPUTOPUHN

o TUBEPCUDUKAITIN IKOHOMHUKH PETHOHOB



4. Y4éTt 3K0J0ru4eckoro (paxkropa: nmperoTrBpaliéHHblil ymep0, miara 3a
pa3MellleHHe 0TX0/I0B

4.1. llpenorBpamiéHHBI IKOJIOTHYECKUN yIepO

[IpenoTBpaménnbiil ymep0d — 3TO CTOMMOCTh SKOJOTHUYECKUX MOTEPh, KOTOPHIX
yaanoch — u30exkaTh  Onarojapss ~— BHEIPEHUIO  pecypcocOeperammmx U
MPUPOIOOXPAHHBIX MEPOIPUSTUML.

OcHOBHBIE KOMIIOHEHTHI TPEAOTBPAIIEHHOTO Yyilepoa:

o Yiep6 ot 3arps3Henusi atMoc(hepHOro Bo3ayxa

o Yiep6 ot 3arpsi3HeHHs] BOAHBIX 00bEKTOB

 Yiiep0 oT 3arpsi3HEHUsI 3eMeIb U HeIP

 Yiep0 oT pa3MelieHuss 0TX010B

Meronuka pacuéra:

ynpea = Yoas — y(baKT

7€ Yo — YIIEPO TPU OTCYTCTBUM MEPOTIPUITHH, ¥ oy — PAKTUUECKHUI YyITIEPO
MOCJI€ BHEJIPEHUSI MEPOTIPUSITHI.

4.2. Il1aTa 3a pa3MelnieHne 0TX010B

[Inata 3a HeraTuBHOE BO3/elcTBUE Ha OKkpyxarolryto cpeay (HBOC) B3umaercs
3a pa3MelleHnue (XpaHeHue, 3aX0POHEHNE) OTX0/I0B MPOU3BOICTBA U MOTPEOICHMUS.

Crpykrypa niaTsl:

« B npenenax ycTaHOBIEHHBIX JIMMUTOB — MO YTBEP>KAEHHBIM CTaBKaM

o CBepX JIMMUTOB — MO MOBBIIIEHHBIM CTaBKaM (S-KpaTHbIN K03 PUIIUEHT)

Oco6eHHOCTH ISl TOPHOM OTpaciiu:

o [Ipu pasmemienun oTxoq0B V Kiacca OMACHOCTU (BCKPBIIIHBIE MOPOJIbI)
MOCPEACTBOM 3aKJIAJKH MOJOCTEN puMensieTcs: KoaddunreHt 0

o BekphlimHpie ¥ BMENIAIONIME TOPOJLI HE MPU3HAIOTCA OTXOJaMH, €CIIH
IJIAHUPYIOTCS K UCIOJIB30BaHUIO

o [Ipy npu3HaHUU MOPOJ OTXOAAMU B3UMAETCS MJIaTa 3a pa3MelleHUe

[Tpumep pacuéra s3xoHomun: Konbckas I'MK 3a cuér mpopaxu u yTHIn3anuu
OTXOJI0OB 3KOHOMHUT oOkojio 16 munH pyO. B roa. [lpemoTBpamieHue 3ampera Ha
NEATEeNbHOCTD MPEANPUATHS MO3BOJIUIO N30eXKaTh HAUUCIEHUs YOBITKOB B cymMme 300
MJIH pYyO..

4.3. IK0J0r0-3KOHOMHYeCcKasA IPPeKTUBHOCTH

WNuTerpanpHbIil MoKa3aTeab SKOJIOT0-d9KOHOMUYECKOH 3(D(EeKTUBHOCTH:
93KOH + 931(0.1'[

3 3KOII ~ 3

rjae:

e Don - IKOHOMUYECKUH A PekT (MpUOBLIbL, SIKOHOMUS 3aTPaT)
e D,on - PKONIOTHYECKU 3P DeKT (mpeaoTBpaIEHHBIN yiiepo)

o 3 - 3aTpaThl Ha peaTU3alUI0 MEPOTIPUSITHUS



5. Keiicbl: 0KynmaeMocTb YCTAHOBOK IO [10000rameHuI0 XBOCTOB,
nepepadoTka BCKPHIIIHBIX MOPO/ B 1le0eHb

5.1. Keiic 1: /IooO0oraimenue XBOCTOB 000raiieHusi

O6nbekT: XBocroxpanwiuiie Kosnopckoro I'OK (1-e u 2-e mosist)

Texnonorusi: U3BneueHne 1EHHBIX KOMIIOHEHTOB W3 JIEKAJBIX XBOCTOB C
HCIIOJB30BaHUEM COBPEMEHHBIX METOJIOB O0OTAIICHHUS.

DKOHOMHYECKHUE MTOKA3aTENU:

e NPV =4539,1 muH py0.

o Mnnexc moxomuoctu = 6,0

o JINCKOHTHPOBAHHBIN CPOK OKymaeMocTh = 4,4 rona

« IRR =48%

OddextuBHOCTh: Jl0OOOTAIIEHHE XBOCTOB IMO3BOJSET MOJYy4YaTh MPUOBLIL HE
TOJBKO Ha BTOPOM 3Tamne pa3pabOTKu, HO M HAa TPEThEM HTare NpH IepepadoTke
XBOCTOB 00OTaIEHUS.

[IpakTnueckoe 3nauenue: [lepepaboTka XBOCTOB 0OECIIEUMBACT:

o JlonoIHUTENIbHOE U3BJIEUEHUE IBETHBIX U PEJIKUX METAIJIOB

o CHMkeHUe 00BEMOB CKIAIUPYEMbBIX OTXOI0B

o CokparnieHue miomaan XBOCTOXPaHUITUII]

o YMEHBIIIEHNE FKOJOTUUYECKON HArpy3KH

5.2. Keiic 2: Ilepepa0oTka BCKPBILIHBIX OPO/ B lIIe0CHb

OO0nekT: JloObrua nophupuTa (FOxno-Ypansckuit roCyJ1apCTBEHHBII
YHUBEPCUTET)

Texnonorusi: Ucnonib3oBaHWe BCKPBIIIHONW MOPOJbI, oOpasyromieics npu
no0blye, JUIsl IPOU3BOJICTBA TSXKENBIX OETOHOB U IITYKAaTypHbIX cMmeceil. KpymHas
(dbpakiusi 3aMeHseT TPaJIUIIMOHHBIN 11e0CHb.

DKOHOMHYECKHUE MTOKA3ATENU:

o« ['onoBas sxonomus: 5 096 000 py6./rox

o CHmkeHue 3aTpaT Ha AJOObIYY U TPAHCIIOPTUPOBKY MPUPOIHOTO CHIPHS

o CHMXKEHHE pacxoa dJIEKTPOIHEPTUU

IIpeumymecrna:

o CHMXEHUE CTOUMOCTH CTPOUTEIBbHBIX MAaTEPUATIOB

« Cokparnienue 3aTpar Ha 10069y IPUPOJTHOTO CHIPbSI

o YMeHbIIEHHE 00BEMOB OTX010B

o CHMXEHHUE PKOJIOTUYECKON HArpy3KU Ha TEPPUTOPHUIO

JlonoJHUTENIbHBIE BO3MOXKHOCTH:

o cionb3oBaHMe BCKPBIIMIHBIX MOPOJ JUIsl TPOU3BOJCTBA AarjOMOPUTOBOTO
meOHs

o [I[puMeHeHre NIaKOB B IOPOKHOM CTPOUTENLCTBE B APKTHUKE

o [lonyyenue medeHOUHO-NIECUAHBIX CMECEN



BOIIpOCbI AJI1 CAMOKOHTPOJIA

1. B uém cymnocTs nokazareneit NPV u IRR? IIpu kakux ycioBusix mpoekt
cunTaercsa 3PPEKTUBHBIM MO KaXKJAOMY U3 ITUX KPUTEPUEBR?

2. Kak paccuuThiBaeTcs ynmylmieHHass BBITOJa OT IOTEPh IMOJE3HBIX
uckonaemMbix? Kakue hakTopsl HEOOXOIUMO YUUTHIBATH MPHU €€ OLEHKE?

3. N3 KkakuxX KOMIIOHEHTOB CKJIQJIbIBAETCSI SKOHOMHUYECKHI 3(PdekT oT
nepepadoTKU TEXHOTeHHBIX 0TX010B? [IprBeuTe mpuMepbl KOJIMUYECTBEHHON OLIEHKHU.

4. Kak yuutbiBaeTcst 3xonorunyeckuii (pakTop mpu 3KOHOMUYECKOU OIEHKE
pecypcocOeperaromux TexHonorui? Uto takoe mpeaoTBpali€HHbIN yiepo?

3. KakoBbl cpoku oOKymaemMocTH U TMoKa3arend 3PGEeKTUBHOCTH TIPHU

0000TralleHuu XBOCTOB U NepepadbOoTKe BCKPHIIIHBIX TTOPOJI B IIeOEHBb?

PeKOMeHIlyeMaﬂ Jureparypa

1. Metoquka OLEHKM JKOHOMUYECKOW 3(()EKTUBHOCTH BHEAPEHUS
pecypcocOeperatomux texnonoruii / CyberLeninka

2. O  ¢dopmupoBaHHUH  IKOJOTO-d)KOHOMHYECKOHW  CHCTEMBI  OILIEHOK
pecypcocbepesxxenus // CyberLeninka

3. OxoHoMmuYeckass A(PPEKTUBHOCTh YTUIIM3AIMU OTXOJO0B OOOTalieHus U
MOATOTOBKHU PE3epBHOM chIpbeBOit 0a3wl npennpusarus // CyberLeninka

4. MonenupoBanue HKOJIOTO-D)KOHOMHYECKON YCTOMYMBOCTH
KOMIIJIEKCHOI'O OCBOEHUS TEXHOTeHHBIX MecTopoxaeHuil // CyberLeninka

5. Metoauka pacuéra miaTexel, ymuepOoB, Mpel0TBpallleHHbIX yIiepOoB //

Ob TromI'Y



