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1 Heamn, 3a1a4M ¥ NVIAHUPYeEMbIe Pe3yJbTATHI 00yUYeHHs 10 TUCHHUILINHE

Hactosmas nporpamma y4eOHON TUCHUIUIMHBI «PEHUKIMHT yHaKOBKHU» YCTaHABIMBAET
HeoOXouMble TpeOOBaHUS K 3HAHUSAM M YMEHUSAM OOy4aromuXcs, B TOM 4ucie A7 3G(EeKTUBHON
UHTETpal B pabouuii MpoLecc NPOU3BOJACTB, COONIOACHHS CPOKOB BBHIMOJHEHHS 3adad |
HOJyYCHHUS TPeOYEMBIX Pe3yJIbTAaTOB.

[Iporpamma paspaborana mis HanpaBiaeHus mnoarotoBku 29.03.03  «TexHomorus
NOJUrpaUUecKoro U ymakoBOYHOTO MPOU3BOJICTBAY, Mpoduis «busHec-nmpoueccs ynakoBOYHOTO
MIPOM3BOJICTBA» B COOTBETCTBUHU C:

- ®enepa’abHBIMHU FOCYIaPCTBEHHBIMU 00pa30BaTEIbHBIMH CTAaHIAPTAMHU;

- (OOpa3oBaTenbHbIMH IPOrPAMMaMHU BhICILIET0 00pa30BaHUS;

- Pabouynmu yueOnbiMu tutanamu i1t 2025 roja Hayana moAroTOBKH.

Meau TUCUUIIAHBI:

ChopmupoBath y 00yyaromuxcss CUCTEMHOE MOHMMAHUE KOHLENLUU 3KOJIOTMYECKOTro ciena U
BBIpa00TaTh TPAKTUYECKHE HABBIKM NPUMEHEHHS OCHOBHBIX METOJOB €ro OICHKH Ui aHalu3a |
CHIDKCHUSI HETaTUBHOTO BO3JICHCTBUS HAa OKPYKAIOIIYI0 Cpely MpPOLECCOB MPOM3BOACTBA YHMAKOBKH
pa3nuyHBIX BHIOB. M3ydeHue OOIMX 3aKOHOMEPHOCTEH OpraHu3amuy OE30TXOJHOTO IPOU3BOACTBA.
Bo3Bpamienne B 00OpPOT TNPOMBINUICHHBIX 33/1a4 BTOPUYHBIX MaTepualibHBIX pecypcoB (BMP)
NoJUrpapUUecKuX, yrmakoBOYHBIX U APYTUX MPOU3BOACTB. [I0BTOpHOE MM MHOTOKPAaTHOE UCTIOIB30BaHUE
pecypcoB, TEXHOJIOIMUYECKOTO U TEXHOT€HHOI'O ChIpbs. Y CBOUTh OCHOBHBIE MOHATHUS, BUJbl U MPUHIUIIBI
OLIEHKH KOJOTMYecKoro ciena (yriaepoJHOTo, BOJHOTO, 3€MEIBHOTO M Ap.) B KOHTEKCTE >KU3HEHHOTO
[UKJIa YHakoBKH. M3yuuTh MeXIyHAapOJHBbIE CTaHIApThl U METOOJOIMH OIEHKH >KU3HEHHOIO ILUKJa
(LCA), yrneponnoro cinena (CFP) u qpyrux BUA0B 9KOJIOTMUECKON OTYETHOCTH.

3agauyu AUCHUILINHBI:

— 3yuyeHne NpUHIUIIOB ¥ METOJIOB MEpepadOTKH yITAKOBOUYHBIX MaTEPHUAIOB

— OcBoeHHe COBPEMEHHBIX TEXHOJIOTHIA PEIUKINHTA

— ®@opMupoBaHHE HAaBBIKOB COPTUPOBKH YITAKOBOUHBIX MAaTEpUAIOB

— 3yuyeHne TEXHOJOTHYECKUX MPOIIECCOB BTOPUIHOM ITepepaboTKH

— OgnaseHne MeToJaMu OLIEHKH 3 (PEeKTUBHOCTH PELIUKINHTA

— Pa3BuTHE HAaBBIKOB Pa3/IEIbHOTO cOOpa U YTHIIN3ALUHU YIAKOBKH

— @opMupOBaHHUE IKOJIOTUUECKOH KyJIbTYpbl 0OpaIlleHHsI ¢ OTXOAaMHU

— N3yuynHHe OCHOBHBIX MOHSTHI: SKOJOTMUYECKUN clef, >Ku3HeHHbIM nuki mnponaykra (LCA),
yraepoausiit cien (Carbon Footprint), Boansiii cien (Water Footprint), KpyroBoit SJKOHOMHKA
(Circular Economy).

—  Wsyunts MexayHaponHbeix cranaapToB U pykosojactsa: [SO 14040/14044 (LCA), ISO 14067
(yraneponusiii cnen npoaykra), GHG Protocol, PAS 2050.

— HccnenoBanne (a3 KHU3HEHHOTO ITUKJIA YITAKOBKH: JOOBIYA CHIPBS, MPOU3BOICTBO MaTEPHAIIOB,
IPOM3BOJICTBO YNAKOBKH, JIOTUCTHKA, HWCIOJb30BAHUE, YTUIM3AIMs (BKIOYAs PELUKIIMHT,
KOMITOCTHPOBAHUE, 3aXOPOHEHUE).

— AHanm3 KITIOYEBBIX KAaTETOPHM BO3JCHCTBHS HA OKPYKAIONIYIO Cpeay: M3MEHEHHE KIMMaTa
(mapHHUKOBBIE Ta3bl), HCTOIIEHHE pecypcoB, acidification (3akucnenue), eutrophication
(aBTpOUKAaIHs), TOKCHIHOCTb.

— HccnenoBanue 0coOEHHOCTH 3KOJIOTMYECKOTO MPOQHIIS OCHOBHBIX MaTepHANIOB JUIS YITAKOBKH:
MJIacTUK (pa3HbIX BUIOB), OyMara M KapTOH, CTEKJIO, MeTaJlT (UTFOMUHUMN, CTaJTh), OMOTUTACTHKH.

— W3ydenne npunHnmmnoB skoam3aiiHa (Eco-design) m ycTOWYMBOTO pa3BUTHS NMPUMEHUTEIHHO K
YIaKOBKe.

PesynbraToM 00ydeHus mo y4eOHOW NUCHMIUIMHE SIBISETCSA OBJAJE€HUE OOydaroIIMMUCS
3HAHUSIMH, YMEHUSIMH, HaBBIKAMH M OIBITOM JESITEIBHOCTH, XapaKTEPU3YIOUIUMH MpOoIecc
(GopMHpOBaHUS KOMIIETCHIMH M 00€CIeYMBAIOLUIMMH JOCTH)KEHHE IUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOCHMSA yUEOHOM TUCHUTUIMHBI.



OOyuenue Mo JUCHUIUIMHE HAMPABICHO HAa (POPMHUPOBAHME Y OOYUAIOIIMXCS CIEAYIOMIMX

KOMIIETEHIIHI:

Koa n HauMeHoBaHue
KOMITEeTeH Ui

MH)IHKHTOpr JOCTHIKCHUS KOMIICTCHIIMHA

I1IK-2 Cnocoben
AQHAJIM3UPOBATH CTPYKTYPY
MaTepHasoB,
aZanTHPOBATh METOIUKH
HCCIICAOBAaHUS CBOMCTB
MaTepHajoB K
MTOTPEOHOCTSIM
MIPOU3BOICTBA, ONPEACIATh
MOTCHIIMAI
pecypcocOepekeHus,
9KOJIOTHYECKON B
MOTPEeOUTENbCKOI
0€3011aCHOCTH U
TEXHHUYIECKOM
OCHAIIEHHOCTH
TCXHOJOTHUYCCKHUX
peuieHuit

UIIK-2.1 OnpenensieT cocTaB v CTPYKTYPY MOMUTPAGUIECKIX U
YIIaKOBOYHBIX MaTEpPHUAaOB, IPUMEHSISI COBPEMEHHBIE METO/Ibl aHAIN3A;
OIIEHMBAET BIHMSHUE COCTaBa M CTPYKTYPHI MAaTEPHAIOB HA HX OCHOBHBIE
XapaKTePUCTUKH

HIIK-2.2 OcyuiecTBaseT BXOJHOM U MO3TAMHBINA KOHTPOJIb
XapaKTePUCTUK U CTPYKTYPY OCHOBHBIX U BCIIOMOTaTeIbHBIX MaTEpUANIOB)
YIaKOBOYHOTO W TOJIHUTPAPUIECKOTO MPOU3BOICTBA C YIETOM
KU3HEHHOTO IMKJIA YIaKOBKU

HUIIK-2.3 Bpibupaet u agantupyeT METO/Ibl MCCIIEJOBAHUS CBOWCTB
MaTepHajoB B 3aBHCHMOCTH OT TEXHOJIIOTHIECKOTO TpoIiecca, IPUMEHSIET
COBpEMEHHBIE HHCTPYMEHTHI ¥ TEXHOJIOTHH IS aHAIN3a MaTepUAIIOB
NIIK-2.4 OnpenpenseT MOTSHIUAT PECYPCOCOSPEIKEHUS, IKOIOTHUECKOM
1 IOTPeOUTENBCKOH 0€30MaCHOCTH TEXHOIOTHYECKUX PEIIeCHHH
YIIaKOBOYHOTO W MOJHUTPaQUUECKOT0 MPOU3BOCTBA; OIICHUBACT
IbTEPHATHBHBIC MATEPUAIIBI C TOUYKH 3PEHUS UX PECYPCHOMN
3((HEeKTUBHOCTH.

UIIK-2.5 TIpuMeHseT HOpMATHBHO-IIPABOBYIO U TEXHUYECKYIO
JOKYMEHTAIIHIO JJIs1 00eCIeueHHs POIIECCOB YIIaKOBOYHOTO U
MONUrpaduIecKoro MPOU3BOACTBA C YUETOM 0OECIICUeHNS 1IeTIEBBIX
MTPOM3BOICTBEHHBIX 3aJa4, AaHAJM3UPYET BIUSHUE TPUMEHIEMbIX
TEXHOJIOTHA Ha KQ4eCTBO PO YKIIHH

[IK-6 Cnocoben
OCYIIECTBIISTH YIPaBICHHE
porieccamu 00ecTieYeHuUs
KauecTBa, 00eCIIeYnBaTh
KOHTpOJIB 58 OHCHKy KadyeCcTBa
[TPOTYKITHH U
[TCXHOJIOTHUYCCKHUX
HpOHeCCOB, BBIABJIIATD U
AHAITM3UPOBATH OTKIIOHCHUS
0T 33JJaHHBIX XapaKTEPUCTHUK,
[IpEINIPUHUMATL MEPHI 110
MUHUMHU3aITUN
TEXHOJOTHUECKUX,
DKOHOMHWYCCKUX U
peHYTaI_II/IOHHI)IX HOTepI)

NIIK-6.1 Pa3pabaTsiBaeT 1 BHEAPSAET CUCTEMBI YIIPABICHHS KaYeCTBOM
npoayKiuu (padoT, yCiryr) B COOTBETCTBUU C HOPMATUBHBIMU
TpeOOBaHUSIMHU.

NIIK-6.2 Mcmonb3yeT METOAbI HHCTPYMEHTAIIBHOTO, BU3yaJIbHOTO U
TabopaTOPHOTO KOHTPOJIS AJISl OLIEHKHA COOTBETCTBHS MPOAYKIIUU
CTaHJapTaM, 00ecreunBaeT MOHUTOPUHT BBIIIOJTHEHHUS TEXHOJIOTHUECKIX
MTPOIIECCOB C IENBI0 MUHIMHU3AINHN Ae(PEKTOB U OTKIOHEHHH,
[pazpabaTriBaeTCs M MPUMEHAETCS KOPPEKTUPYIOIINE 1
[peTyNpexXIAt0IINe MEPHI ISl YCTPaHEHHs] HECOOTBETCTBHM.

MIIK-6.3 Pa3pabaTsiBaeT 1 OCYLIECTBISAET MEPONPHUSITHS IO CHHKECHHUIO
YpOBHS Opaka 1 MoTeph, ONPEeIIIeT BO3SMOXHOCTH JUISI TOBBIIIICHHS
[TPOM3BOACTBEHHOM 3()(HEKTUBHOCTH, B T.Y. C UCIOJIb30BAHUE IIUPPOBBIX
MHCTPYMEHTOB 1 IPOTHO3HOW aHAJIUTUKU

NIIK-6.4 OGecnieurnBaeT COOTBETCTBUE MPOIYKITUHN TpeOyeMbIM
MMOKa3aTeNIM KauecTBa, aHATU3NPYS PECYPCHBIE TTIOTOKHU H
OpraHU3allMOHHO-IIPON3BOICTBEHHBIE IIPOIIECCHI HAa BCEX CTaAUAX
PKU3HEHHOTO IIMKJIA H3TOTOBJICHUS POLYKIINN

NIIK-6.5 OcyIiecTBIsIeT TOKyMEHTUPOBAHHE TTPOIIECCOB KaUeCTBa,
OpraHu3yeT BHEIIHUH ayIUT KayecTBa U MPUHUMAET y4acTHe B
CepTUPHUKALMOHHBIX MTPOBEPKAX
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2 MecTO TUCHHUILUINHBI B CTPYKTYpe 00pa30oBaTeJIbHOI NPOrpaMMbl

Jucuumnimna otHocutcs: yactu Onoka bl «3OnexrtuBnble qucuuuinabl Nedy, popmupyemsie
YYaCTHUKHU 00pa30BaTeIbHbIX OTHOLIEHUI.

JucuuninHa B3auMOCBs3aHa JJOTHYECKU U COJIEPAKATETbHO-METOIMYECKU CO CIEAYOIUMHU
JUCHUILIMHAMUA:

— TexHonornu MapKeTHHrA.

— bpenaupoBaHue yIakOBKHU.

— KOHCTpyKTHBHOE IPOEKTUPOBAHUE YIIAKOBOYHBIX PEILICHUN.
— YmnpasiieHHE KU3HEHHBIM HUKJIOM YIIAKOBKH.

— Penuxknunr YIIaKOBKH.

3 CrpykTypa H coepkaHue TUCHUILTHHBI
OO61mas Tpy10eMKOCTb TUCHUILUIMHBI cOCTaBiseT 3 3aueTHbIX equuull (108 yaca).
3.1 Buabl y4eOHoi1 padoThbl U TPYA0EMKOCTh

3.1.1 Ouynas ¢popma oOyueHus

Ne Koauuec Cemectpbl
n/n Buj yueOHoii padoTbl TBO 8
4acoB
1 | AyauTopHble 3aHATHS 54 54

B ToMm uncie:

1.1 | Jlexkuuu 18 18

1.2 | CeMuHapckue/mpakTHYECKUE 3aHATUS 36 36

1.3 | JlaGopaTopHble 3aHATHS

2 | CamocrosiTesibHas padoTa 54 54

B ToMm uuncie:

2.1 IloaroroBka k MMPAKTUYCCKUM 3aHATUAM

2.2 | M3y4eHue NOMOTHUTEIBHBIX MaTEPHAIIOB
110 pa3jenaM JUCIUILIMHBI
3 | IlpoMexyTOUHAasi aTTECTAIUA

3.1 | 3auer + +

3.2 | Dk3ameH

HToro 108 108




3.2 TemaTu4yecKuii MUIaH U3yYeHUS TUCHUITUHBI
(mo hopmam oOyueHus)

3.2.1 Ounas ¢popma oOyueHus

Ne | HammeHoBaHue pa3jesia JUCHHILINHBI Jleku JIao0. CPC Bcero
n/n
1 Tema 1. Begenue B ycToilunBoe pa3BUTHE U 2 6 9 17

HKOHOMHMKY 3aMKHYTOTO LIUK/Ia. Ponb ynakoBku B
COBPEMEHHBIX 9KOJIOIMUYECKUX BbI30BaX.

2 | Tema 2. KoHIienius »H3HEHHOTO IIMKJIA MPOAYKTa 2 6 9 17
(LCA). OcHoBHEbIe OHSTHA, CTaHAAPTHI [SO
14040/14044.

3 | Tema 3. Onpezenenue 1eaH, CHCTEMHBIX TPAHUI] 1 2 6 9 17

(hyHKITMOHATBHOHN eMWHUIIBL. IHBEeHTapH3aIlmOHHBIN
anamm3 (LCI) mis mpou3BoicTBa yIakoBKH.

4 | Tema 4. Ouenka Bosaeiictsust (LCIA). KiroueBbie 4 6 9 19
KaTEropvu BO3AEHCTBUS M METOIbI MX PACYETa.

5 | Tema 5. UnTepnperanus pesynsratoB LCA. Aranu3 4 6 9 19
"ropsUMX TOYEK'", YyBCTBUTEIHHOCTH U
HEOTIPEeIETICHHOCTH.

6 | Tema 6. Yruepoausiii ciuen npoxykra (CFP). Cranmaprt 4 6 9 19

ISO 14067. YnpaieHnue yriaepoaHbIMA BEIOpOCaMH B
LEMOYKE MOCTABOK.

Hroro 18 36 54 108
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Conep:xanue TUCHUNTHHBI

Ne HanmenoBanue Conepxanue paszena dopMa TeKy1Iero

/n paznena KOHTPOJIS
JTUCLUTUTUH yCIIEBaEMOCTH
bI

1 | Tema 1. Beenenue B AKTyaJlbHOCTb MPOOJIEMBI: YIIAKOBKA B YcrHblii onpoc
YCTOHYMBOE Pa3BUTHE KOHTEKCTE TTI00aTbHBIX SKOJIOTHISCKIX [Tucemennas
1 SKOHOMHKY BBI30BOB (M3MEHEHHUE KIIMMATa, pabota
3aMKHYTOI'O HHUKJIa. 3arpsi3HEHUE MIIACTUKOM, UCTOLLIEHUE
Ponp ynakoBku B pecypcos).

COBPEMCHHBIX KoHuenuus ycToiuuBOro pa3BuTHs

IKOJIOTHHCCKIX (Sustainable Development) u 3kOHOMUKH

BRI30BAX. 3amkHyTOro 1ukia (Circular Economy) ans
YIIaKOBOYHOM UHYCTPHHU.
0O0630p UHCTPYMEHTOB HKOJIOTUYECKOM
OIICHKU: DKOJIOTHYECKUH CIIe]T
(Environmental Footprint), Yrnepoausiit
cien (CFP), Boansiii cien (WFP), Onenka
Kuznennoro [ukmna (LCA).

2 | Tema 2. Konnennus OcHOBHbIE NPUHILUIIBI U YeThIpe (azbl YcTHBIN onpoc
’KM3HCHHOTO LUK LCA: onpenenenue nenu u 001acTu [Tucebmennas
npozykta (LCA). MPUMEHEHHSI, HHBEHTaPHU3aIlIMOHHBIH pabota
OcHoBHbIE OHATHS, aHaJIN3, OI[CHKA BO3JIeHCTBUS,
crangaptsl ISO MHTEpTIPeTALIHS.

14040/14044.

Omnpenenenue ey UCCIeI0BaHus: s
Yero MPOBOJIUTCA OIEHKA (CpaBHEHUE
MPOYKTOB, ONTUMHU3AIIHS TIPOIIEecca,
MapKETHHT, CTPATETHYECKOE
IJIAHUPOBAHHUE).
Onpenenenre CUCTEMHBIX IPaHULL: "OT
koJbi0enu 1o moruibl” (cradle-to-grave),
"oT konbI0eu 10 BopoT" (cradle-to-gate),
"oT BOpOT 710 BopoT" (gate-to-gate).
Br160p GpyHKIIMOHATBHON €MHUIIBI
(Functional Unit) — KJIF0O4eBOH OCHOBBI JIJIst
CpaBHEHHUs (Hanpumep, "ymnakoBka amus 1
JUTpa Ipoaykra').

3 | Tema 3. OnpeneneHue [TocTpoenue kapThl MAaTEPUATHHBIX U YcTHBIN ompoc

LIEJTH, CUCTEMHBIX
IpaHyLl U
(hyHKITMOHATBHOM
€AVHHLIBI.
WHBeHTapu3alOHHbII
anamms (LCI) qns
MIPOU3BOJCTBA
YIaKOBKH.

OHEPTCTUYCCKUX ITOTOKOB IJIA
MIPOU3BO/ICTBA YIAKOBKH.

UcTounuku JAaHHBIX: ICPBUYHBIC JaHHBIC
(3amMepsbl Ha MPOU3BOICTBE, TAHHBIE
MOCTABIIIMKOB) U BTOPUYHBIE TaHHBIE (0a3bl
IaHHbIX, Takue kak Ecoinvent, ELCD,
GaBi).

COop AaHHBIX TSI KITFOUEBBIX
MIPOIIECCOB: MPOU3BOJICTBO CHIPhS
(rpanyunsl [19T, nemonosa,

cTek1000i1), sHEeprocHabX)eHue,
TPaHCIIOPT, IPOU3BOCTBEHHbIE
IIpoLEecChl (IKCTPY3HUs, JIUTHE,

(dhopmoBKa, IevaTh), dTar

YTUJIN3AlIUH.

I[Tucrmennas
pabora
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4 | Tema 4. Ouenka Br160p kaTeropuii BO3€HCTBUS U METOZOB | Y CTHBIM OMPOC
Boszeiicteus (LCIA). ouerku. O630p pacnpocTpaHEHHBIX [TuceMenHas
Kirouestle kaTeropuy metonoB (ReCiPe, CML, TRACI). pabora
BO3JICHCTBHA U METO/IbI JleTanbHbIN pa300p KIFOUEBBIX KaTETOPHA
UX pactera. BO3JICUCTBHUA:

N3menenue knmumara ([ToTeHuman
riobanpHOro norerienus, GWP) B xr CO2-
9KB.IPOAYKIH

5 | Tema 5. Untepnperaist | Cnennduka crangapra [SO 14067. YcTHBIM onpoc
pesynbratoB LCA. Anamus| Otiuuus u cxoncta ¢ LCA. ITuceMmennas
"ropsiumx TOUYeK", VYyet OuoreHHoro yriaepoaa (st pabora
qyBCTBUTEIBHOCTH U OyMa)kHOM, OMOTIIIACTUKOBOM yITaKOBKH).

HEOIPEICICHHOCTH. VYuer yriiepogHoro cieaa ot
semuienionb3oBanus (Land Use Change).
[Ipotokonsr GHG Protocol: Scope 1, 2, 3.
VY4er KOCBEHHBIX BEIOPOCOB 10 Beel
LIETI0YKE CO3/IaHUsI CTOUMOCTH.

6 Tema 6. VriiepoHbiii 0630p peraka LCA-software: SimaPro, YcTHbI onpoc
cien nposykra (CFP). GaBi, OpenLCA, Umbertuo. Cosznmanue HoBo | [IuceMeHHas
CTaHI[apT ISO 14067. MOZCIIN IMTPOCKTA: HACTPOUKA pa60Ta
Ynpasienue (hyHKIIMOHATTLHOW €MHHIIBI M CHCTEMHBIX
YIJIEPOIHBIMA rpaHutII. HOCTpOGHI/Ie HpOHeCCHOﬁ MOoAcIn
BBIOPOCAMH B IIETIOYKE MPOM3BOJICTBA YIIAKOBKH: I00aBIEHUE
MOCTaBOK. MpoIieccoB U3 0a3 JaHHBIX, CO3AaHUE

coOcTBeHHBIX MpolieccoB.[IpoBenenue
[pacyeToB, aHAJIU3 PE3YyJIbTATOB U
BU3yaau3alus (InarpaMMbl, TaOIUIIBI).
3.4 TemaTnKa CeMHHAPCKUX/NIPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHH
3.4.1 CemuHapcKkue/IpaKTUYECKHUE 3aHITUS
CeMUHapCKue 3aHATHS
No No HaumenoBanwue Ob6bvem
/o | pasgena B
JTUCITUTUTAHBI gacax
1 Tema 1 Tema 1. Beenenvie B ycToHYMBOE pa3BUTHE W SKOHOMHUKY 3aMKHYTOTO 6
ITUKJIA. Poib YIAaKOBKHU B COBPEMCHHBIX OKOJIOTMYCCKUX BbI3OBaX.
2 Tema 2 Tema 2. Konnenmus sxxusnentoro ukia npoaykra (LCA). OcHoBHBIE 6
noHsTHsl, cTanaapTel [ISO 14040/14044.
3 Tema 3 Tema 3. OnpeneneHue 1eid, CHCTEMHBIX IPaHuIl ¥ (QYHKIIMOHATBHOR 6
enuaunbl. MaBenTapusanuonnsiii ananmms (LCI) mis npousBoacTea
YIAKOBKH.
4 Tema 4 Tema 4. Ouenka Bozzaeiicteust (LCIA). KiroueBsie kareropun 6
BO3/ICHCTBHS M METOJIBI HX pacyeTa.
5 Tema 5 Tema 5. Untepnperanus pe3ynsratoB LCA. AHanu3 "ropsuux Touek', 6
9yBCTBUTEIBHOCTH U HEOTPEACICHHOCTH.
6 Tema 6 Tema 6. Yrineponusrii cinen npoaykra (CFP). Cranmapt ISO 14067. 6
VipaBiieHUE YIiIepoJHbIMU BHIOPOCAMH B IETIOYKE TOCTABOK.
Hroro 36
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3.4.2 JlabopaTopHbIe 3aHATHS HE MPETYCMOTPEHBI

3.5 TemaTnka KypcoOBBIX IPOEKTOB (KypcOBBIX padoT)
KypcoBble mpoeKkThl U pabOThI 110 JUCHUIUIMHE HE IIPEyCMOTPEHBI

4 YuyeOHo-MeTOAMYeCKOEe U HHPOPMALIMOHHOE O0ecriedeHne
4.1. OcHOBHAasI IUTEpaTypa

1. I'pamun, A.A. MeTtogosnorust Au3aiiH-NIPOEKTUPOBAHUS 3JIEMEHTOB IIPEAMETHOM Cpeabl:
JU3aiiH YHU(DUITUPOBAHHBIX M arperaTUpOBaHHBIX 00bEKTOB). — M.: Apxutektypa-C, 2004. —
229 c.

2. CaxonbpHukoB lO. YnakoBka. Bee 00 ynakoske. — M.: TUI'PA, 2001. — 156 c.

3. VYmakoBka Ha ocCHOBe Oymaru u kaptona / mox pen Kupsana M. [x. — CII6.: [Ipodeccus,
2008. — 488 c.

4. 1 Yupasnenue xu3HeHHbIM nuKiIoM npoaykiun [Teker] / A.®. Komunn u np. —M.: AHapxuc,
2002.-304 c.

5. Hopenxos WN.I1., Ky3smuk I1.K. MHpOpManmonHas moaiepkka HayKOeMKHX TEXHOJIOTHH.
CALS-rexnonoruu. [Texcrt]: / N.I1. Hopenkos, I[1.K. Ky3pmuk — M.: U31-80 MI'TY umenu
H.D. baymana ,2002 - 320 c.

6. 1. Ympasnenue orxogamu : yaeoHoe niocodue / A. @. [llumanckuii, E. B. 3e- munckas, O. B.
Mummskuna [u ap.]. — Kpacnosipck : COVY, 2020. — 192 ¢. — ISBN 978-5-7638-4237-1.
— Texker : snekrponnsid // JlaHb : 3meKTpoHHO-OMONMO- TeuHast cucrema. — URL:
https://e.lanbook.com/book/181581.

7. PeuMkIMHT yIakoBKHM U OMOpa3iaraeMble OJUMEpPHbIE MaTepHalibl : MoHorpadus / M. T
bansixun, K. U. , M. U. I'ybanoBa [u np.]. — Mocksa : MI'VIIII, 2022. — 352 c. — ISBN
978-5-9920-0349-9. — TekcT : 2neKTpOHHBIH // JIaHb : 3IeKTPOHHO-OMOINOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/277142.

4.2. JlonoiHuTEIbHAS JIUTEPATypPa

1. TlepepabGoTka M yTHIM3aLUsA AUCHIEPCHBIX MAaTEPUAIIOB U TBEP/BIX OTXOJI0B: yueOHOE
1ocoOue JIsl CTy/IEHTOB BBICHINX yU€OHBIX 3aBEACHHM, 00ydaromuXcsl 10 HapaBICHUIO
HOJAroTOBKM OakanaBpoB 1 MaructpoB 150100 "MatepuanoBeieHie U TEXHOJIOTHH
matepuano" / moxa pea. B.W. Hazaposa. — M.: Ansa-M: UHDOPA-M, 2016. — 464 c.

2. Tlommumepnsbie mnenku = Handbook of Plastic Films / Editor: E.M. Abdel-Bary // Shawbury,
UK: Rapra Technology Limited: TexHOI0THY TPOU3BOACTBA, AECTPYKIUS U CTAOMIIN3ALINS,
NpUMEHEHUE, peUUKInHT: MoHorpadus / pea. E.M. A6nens-bapu; nep. ¢ aHri., noj pex.
npod. I'.E. 3aukosa. — B nep. — CII6: IIpodeccus, 2010. — 352 c.

4.3 Hopmatusnblie 10kyMeHThI 1 'OCTob1

1. ®enepanbhusbrii 3akoH oT 10.01.2002 N 7-D3 «O06 oxpaHe OKpYKaIOIIEH Cpeap».
2. @enepanbHblii 3aK0H OT 24.06.1998 N 89-03 «O06 0TX0/AaX MPOU3BOACTBA U TOTPEOICHUS.

4.4 JyieKTPpOHHbBIE 00pa3oBaTe/IbHbIE PecypcChl

1. DnexTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI 10 JAHHOW AUCLIUILIIMHE HE MPETyCMOTPEHBI.


https://e.lanbook.com/book/181581
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4.4 CoBpemMeHHbIe NpodeccuoHATIbHbIE 0a3bI JAHHBIX M HH(POPMALMOHHbIE CIIPABOYHbIE

cHCTEeMbI
Ne HaumeHnoBanue Ccblika Ha pecypc HJocrynHocTh
NupopManmoHHO-CIIPABOYHBIE CHCTEMbI
Nudopmanuonnsie pecypcsl Cetn
1 http://www.consultant.ru JHoctynHo
KoncynprantlIiroc
2 | bubnmnoreka cTangapTOB https://www.opengost.ru/ JlocTynHo
3 IEKTPOHHBIH (0N HOPMATHBHBIX https://docs.cntd.ru/ JlocTynHO
JTOKYMEHTOB
JIeKTPOHHO-0U0JIMOTEYHbIE CHCTEMbI
Jlanp https://e.lanbook.com/ JoctynHa B ceTH
1 WuTepuer 6e3
OrpaHUYCHUMN
IPR Books https://www.iprbookshop JlocTymHa B ceTH
2 v/ WutepHer 0e3
OrpaHUYEHU I
IIpodeccuonanbHblie 62361 JAHHBIX
ba3a naHHBIX Hay4YHOHI http://www.elibrary.ru JlocTynHO
1 | snexTpoHHOM OMOIMOTEKH
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JlocTymHO
noJuTeMaTHueckas pedeparuBHo-
2 | bubnuorpaduyeckas u
HAyKOMETpUYECKast
(bubnmomeTpuyeckas) 6a3a JaHHBIX
3 Poccrangapt: CtanmapTsl u https://www.rst.gov.ru/p HoctymHO
pErJIaMeHTHI. ortal/gost/home/standarts

5 MarepuajbHO-TeXHHYECKOE o0ecredeHmne

1. JlekiimonHas ayuTopus, ay IMTOPHS JIsi TPYNIOBBIX M MHIUBUIYaTbHBIX KOHCYJIbTAIIHM.

2. Ayautopus 715 IPOBEACHUS MPAKTUUECKUX M CEMUHAPCKUX 3aHATUH, TEKYIIIETO KOHTPOJIS
Y IPOMEKYTOUYHOM aTTeCTaIUu.

3. bubnuoreka, YNTAIBHBIH 3aIl.

4. J1711 caMOCTOSITEIIBHON pabOThI 00YYAIOIIMMCS MpeIaracTcsi KOBOPKUHT, PACTIONOKCHHBIN
B ayA. 1137, ocHallleHHbIN KOMITBIOTEPHON TEXHUKON C BO3MOKHOCTHIO MOJKIIOYEHUS K CETH
«HTepHET» M 00ECTICUCHHBIE TOCTYIIOM B AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEIy
YHUBEpPCUTETA.


http://www.consultant.ru/
http://www.opengost.ru/
http://www.elibrary.ru/
http://webofscience.com/
http://www.rst.gov.ru/p
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6 MeToauyeckue peKOMeHIAMH
6.1 MeToanuyeckune peKOMEHAAUNH [JIsl TIPenogaBaTesis 0 OPraHu3auuu 00y4eHust

[IperonaBanue TEOPETUYECKOrO Marepuaja [0 JUCHUIUIMHE OCYLIECTBISIETCA IO
nocyenoBaTeabHoi cxeme Ha ocHoBe OIl u pabodero yueOHOro riana rmo HampasiaeHuio 29.03.04.

[TonpoGHOe conepxaHme OTAENIbHBIX pa3/IeoB TUCIIUILUIMHBI pacCMaTpUBaeTcs B pasene 3.3
paboueii mporpaMMmsl.

CTpyKTypa U MOCle0BaTeIbHOCTh IPOBEACHUS Ay AUTOPHBIX 3aHITHIA MO TUCIUIUINHE
npezcTasieHa B pasaene 3.4.1 Hactoseld pabodeil mporpaMMsl.

LlenecooOpa3Hble K MPUMEHEHUIO B paMKaxX JUCIMILIUHBI 00pa3oBaTelIbHbIE TEXHOJIOTHH
U3JI0KEHBI B I1.5 HacTosel padoueil mporpaMmBsl.

[TpumepHbIe BapUaHTHI 3aIaHUH JIJIS1 IPOMEKYTOYHOTO/UTOTOBOTO KOHTPOJISI IO JUCITUIIINHE
IIPEJICTaBJIEHBI B COOTBETCTBYIOLIUX MMOANMYHKTAX MPUIIOKEHUS 2 paboueil mporpamMmmsl.

[Tpu npoBefeHUM 3aHATUH PEKOMEHAYETCS MCIOJIb30BAaHUE AKTUBHBIX M WHTEPAKTHBHBIX
dopM 3aHATUN (AETOBBIX M POJIEBBIX HUIP, MPOEKTHBIX METOJMK, MO3TOBOro ILITypMa, pa30bopa
KOHKPETHBIX CHUTYyalllil, KOMMYHUKAaTUBHOTO IKCHEPUMEHTa, KOMMYHUKATUBHOTO TPEHUHTa, HHBIX
dbopM) B COYCTAaHMHM C BHEAYJUTOPHOW pabOTOW. YHENbHBIA BEC 3aHATUN, MPOBOJUMBIX B
MHTEPAKTUBHBIX (POpMax, TOJDKEH COCTaBIATh HE MeHee 20% ayTuTOPHBIX 3aHSATHI.

6.2 Meroanueckue yKazaHus JAJ1s1 00y4al0IIUXCS 110 OCBOCHU IO TUCHUILIHHBI

[To nucruniIuHe NPOBOJATCS JEKIIMOHHBIE U JIAOOPATOPHBIE 3aHATHSL.

Perynsiproe nocemnienue 1a00paTOpHBIX 3aHATHN MO JUCHUILUIMHE SBISIOTCS BaKHEHITUMH
BUJAMH CAMOCTOSITEIbHOM paboThl CTy/JE€HTa B TEYEHHE CEMECTpa, HEOOXOJUMBIMU IS
KAueCTBEHHOMU MOATOTOBKH K IIPOMEXYTOYHOM U UTOINOBOM aTTECTALUHU 10 JUCLIUIUIMHE.

Wrorosas arrectanus o IUCHUILIMHE TPOXOAUT B opme sk3ameHa. [IpuMepHbIil iepedeHb
BOIPOCOB K K3aMEHY 10 JUCLUIUIMHE TPUBEJIEH B MPUIIOKEHUH 2 HacTosIel paboueil mporpamMmsl,
a KpUTEpUU OLIEHKU OTBETA CTYJIEHTA Ha 3auéTe — B 1. 6 HacTosIel padouel mporpaMMBl.

B mponecce ocBoeHuss yuyeOHOM IUCHMIUIMHBI MPEIyCMaTpUBAIOTCS pa3iMyHble BUIBI U
dopMbl yueOHOUM pabOThI: JEKLUU, TEOPETUUECKNE CEMHHAPHI, JUCKYCCUM, B MPOLECCE KOTOPHIX
CTYACHTBI aKTyaJU3UPYIOT U YIIIyOJISIOT TEOPETUYECKUE 3HAHUSL.

PopMHUpPOBAaHNE YMEHUIN U HABBIKOB 110 MPOMJEHHOMY MaTepualy MPOUCXOAUT B MpOLEcce
NPaKTUYECKHUX 3aHATUH, KOTOpPBIE MPOBOAATCA B aKTUBHOM popme. Mcnonb3oBaHre akTUBHBIX (OpM
o0y4eHHs MO3BOJIIET MOOMIN30BaTh BHYTPEHHUH MOTEHLHUAN CTYIEHTOB M B UTPOBOM CHUTyalluu
MOJICIUPOBATh pelIeHHe MpoOiIeM MpPaKTHUYEeCKOH aesaTenbHOCTH. OCBOCHHbIE Ha MPAKTHYECKHX
3aHATUAX METObI U MPUEMBI 3aKPETIISIOTCS B XOZ€ CaMOCTOSATEIbHON PadOTHI.

OcBoenne y4yeOHOW JUCHMIUIMHBI TPOBOAUTCS B THpoOIlecce TEKYLIEro KOHTPOJI U
3aBepIIaeTcs OLEHKON YpOBHSI 3HAHUU M cTeneHu (opmupoBaHUs yMeHUN. Tekymui KOHTpPOJIb
OCBOCHMS TCOPETUYECKUX 3HAHUM U TEXHOJIOTMYECKMX YMEHUHN IPEIyCMOTPEH Ha IPAKTUYECKHUX
3aHATHUAX U B IIPOLECCE BBIIIOJIHEHMS CAMOCTOSITEIbHBIX 3a1aHUI BO BHEAYIUTOPHOE BPEMS.

CryneHTaMm Ha JEKIMSX 3aJal0TCS BOMPOCHI JUISI CaMOCTOATENbHOM mpopabotku. Ilocne
MIPOBEJICHUS CAMOCTOSITENIbHOM MOJArOTOBKHU CTYJIEHTHI MMPOXOJAT 00s3aTeNbHbIM KOHTPOJb B (hopme
BBITIOJIHEHUS 2y IUTOPHOM 3a4€THON pabOTHI IO COOTBETCTBYIOLIEH TEME.

CucreMaTu4HOCTb pabOTHI CTYAEHTOB 110 YCBOSHHUIO U3y4aeMOro MaTepuaia 00ecreunBaeTcs
rpa¢pukom CPC, KOTOpBIH SBISETCS O0s3aTEIBHOM YacThIO Y4eOHO-METOAMYECKOTO KOMILIEKCa
JUCLIATIIIVHBL.

7 ®oHJ OLIEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLIECHUBAHMS Pe3yJIbTATOB 00y4YeHUsI
[TpomexyTouHass arTecTalMsi OOYyYarOIIMXCA MO JUCHUIUIMHE MPOBOAMTCA B (opme

‘rpfvtyfiio pe3ynbTaTaM BBITOJIHEHHUS BCEX BHJOB Y4eOHOU palbOThI, MPEIyCMOTPEHHBIX YUEOHBIM
MJIaHOM M HaCToOsIIeH pabodeil mporpammoi. [Ipm 3TOM yYHTHIBAIOTCS PE3yibTaThl TEKYIIETO
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KOHTpPOJISL YCIEBaeMOCTH B TeueHHe cemecTpa. OIlleHKa CTEMEeHH MOCTIIKCHHS O0YYarolIMMUCS
IJIAaHUPYCMBIX PC3YyJIbTATOB O6y‘IeHI/I$I MMPOBOAUTCA MpErioaaBaTeyicM, BCAYIIHUM 3aHATUA METOJO0M
9KCMEPTHOW OLEHKH (MPEAMOYTUTEIFHO C HCIOJIb30BaHUEM OaJIbHO-PEUTHHIOBOM CHUCTEMBI
KOHTPOJIS 3HaHUH cTyJeHTOB). [To uToram npomexyTouyHOM arTecTanuy 1o JUCUUIUIMHE (MOYIIIO)
BBICTABJISICTCS OIICHKA «3a4TECHO» WIIH «HE 3a4TCHOY.

K npoMexxyTO4HO# aTTecTanuu AOMYyCKalOTCs CTYJCHTHI, BHITIOJIHUBIINE BCE BUbI YUCOHOM
paboThl, MPEIYCMOTPEHHbIC HACTOSIICH pabodell mporpamMMoi (TPOILIH TEKYIIHH KOHTPOJIb,
BBITIOJTHIIIM U 3aIIUTUIN pedepar).

7.2 lllkana U KPUTEPHH OLICHUBAHUS Pe3y/JIbTATOB 00y4eHHs

®dopma MPOMeKyTOUHOH aTTecTarun: 3aueT. (popmuposanne komnereniuii [1K-2 u 6)

IIxana

Onucanue
OLlCHUBAHUSA

BrimonHensl Bce BHAB y4eOHOW pPabOTHI, MPEXyCMOTPEHHBIE YYEOHBIM
TUTAHOM U HacTosllel paboyeii mporpaMmoil. CTYyJeHT IEMOHCTPHPYET COOTBETCTBUE
3HaHW{, YMEHWH, HAaBBHIKOB NPWBEIACHHBIX B TaOIWIaX I[OKa3aTeled, OMepupyer
3ayTeHo NpUOOPETEHHBIMU 3HAHUSMH, YMECHUSIMH, HABBIKAMH, MIPUMEHSIET UX B CTAaHAAPTHBIX
cutyanusax. [Ipu 5ToM MOTYT OBITh IOITYIIEHBl HE3HAUUTENBHBIE OIMOKY, HETOYHOCTH,
3aTpyIHEHUS NIPU aHATUTHYIECKUX ONEpalHAX, IEPEeHOCE 3HAHUI 1 YMEHUH Ha HOBBIE,
HECTaHJIapPTHBIE CUTYalllH.

He BemonnaeH onuH mnmm Oojnee BUIOB y4eOHOM paOOThI, IPEIyCMOTPEHHBIX
y4eOHBIM IUTAHOM M HacTosIIeld paboueil mporpamMmoit. CTyAeHT JEeMOHCTPHPYET
HEINOJHOE COOTBETCTBHE 3HAHUI, YMEHHWH, HaBBIKOB TNPHUBEACHHBIX B TaOIHIIax
He 3auteno MOKa3aTeNned, MOIyCKAalOTCsA 3HAYMTENIbHBIE OIIMOKH, NPOSBISIETCA OTCYTCTBHUE
3HaHWH, yMEHUH, HABBIKOB I10 PSIly TIOKa3aTeseil, CTyIeHT UCTIBIThIBAET 3HAYUTEIbHBIE
3aTpyJHEHMS NP ONEPUPOBAHMH 3HAHUSAMH M YMEHHUSMHU MPH UX MEPEHOCE HAa HOBBIE
CHUTYaIHH.

7.3. OueHo4Hble cpeacTBa

7.3.1. Texkyuuii KOHTPOJb

Bonpochl 1151 OlIEHKH Ka4€CTBA OCBOCHHS JMCHUTIMHbBI
1. HMaitte onpeneneHye MOHATHIO «3KOJIOTHYECKHUH ClIe1» NPUMEHUTENIBHO K MPOAYKIIUH.
2. Yro Takoe xu3HeHHbIN nuka npoaykra (OKLII) u HazoBuTe ero kitoueBbie stages (ctagun)?
3. B uem 3akmrogaeTcsi OCHOBHAS I1€JIb MPOBEACHUS OIIeHKH )Ku3HeHHOTo nukia (LCA)?
4. OObsicHHUTE CBSI3b MEXIY KOHILIETIHEH SKOHOMHUKH 3aMKHYTOT'O IIUKJIA  SKOJIOTHYECKUM
CJIEIOM YIaKOBKH.
5. Uro Takoe «3enenslii kamydisx» (greenwashing) u kak LCA nmomoraer ¢ HuM 60poTbes?
6. IlepeuncnuTe OCHOBHBIC IpaiiBephl (ABMKYIIIUE CUITBI) PA3BUTHS METOJIOB SKOJIOTUUYECKON
OLIEHKHU B MOJUTrpaduu U yIakoBKe.
7. HazoBute u oxapaxkrtepusyite uyetsipe ¢a3bl nposenenus LCA cornacHo crannapram [SO.
8. Uro Takoe «hyHKIIMOHATbHAS enuHuIay (functional unit) u moyeMy ee KOPpEKTHBIN BBIOOP
KPUTHYECKH Ba)KEH JJIsl CPABHEHHUS JIBYX BUJOB YIAKOBKU?
9. Kaxue Tumbl CHCTEMHBIX T'paHHUII BBl 3HaeTe? B uem pasHHIa MEXIy «OT KOJIBIOETH 10
MOTHJIBD» U «OT KOJIBIOETH 10 BOPOT»?
10. Yro Brutouaet B ceOs stan «MuBeHTapu3anmonusiii ananmus» (Life Cycle Inventory - LCI)?
11. Kakue BubI TaHHBIX (TIEPBUYHBIC B BTOpUYHBIC) Ucnionb3ytoTes B LCI? TlpuBeaute mpumepst
Ui TIporiecca 0(h)CeTHOH mevaru.
12. Yro Takoe «kaTeropus Bo3aencTBus» (impact category) B pamkax (aset LCIA? [Ipuseaute 5
IIPUMEPOB.
13. JIs1 uero Ha 3Tarne MHTEpIpeTalnun pe3yabTaTOB MPOBOISAT aHAJIN3 UyBCTBUTEIHHOCTH U
AQHAJIN3 HEOIIPEJIETICHHOCTH ?
14. Jlaiite onpeaenenue yriepoanoro ciena npoaykra (CFP).
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15. B uem ximroueBbie oty crangapta [ISO 14067 ot o6mux ctangaproB LCA (ISO
14040/44)?

16. Uto Takoe «OMOTEHHBIN yTIIEpOI» M Kak OH yuuTbiBaeTcs B pacuetax CFP nns OymakHon
YIaKOBKU?

17. OnummuTe cucTeMy ydeTa BRIOPOCOB MApHUKOBBIX Ta30B 1o nmpoTokosry GHG Protocol (Scope
1,2,3).

18. K xakkum Scope GHG Protocol oTHOCATCSI BBIOPOCH! OT MPOU3BOJICTBA 3aKYIIJICHHOM
ANIEKTPO3HEPTUU? A OT TPaHCIOPTUPOBKH FOTOBOM MPOAYyKLMHU?

19. ITouemy nipu pacuere CFP ynmakoBKu Ba)KHO YYUTHIBaTh BRIOPOCH Scope 37

20. Yto xapakTepu3yeT «BOJIHBIN ciemy» (water footprint) u kKakue ero BUJbI (3€JICHBIN, CHHUM,
CEepBIii) CYIIECTBYIOT?

21. Kakoii Bu BOJHOTO ciiesia HarnboJiee 3Ha9uM JIJIsl TIPOU3BOCTBA XJIOITKOBOU JI)KYTOBOM
YIAKOBKU? ApryMeHTUpYUTE.

22. Yto Takoe «3BTpodUKalMs» U Yepe3 Kakue Mokaszarenu oHa oueHuBaercs B LCA?

23. Kakue sKooruueckre npoodieMbl CBSI3aHbl C KATETOpUel BO3ICHCTBUS «3aKUCICHUE
(Acidification Potential)?

24. TlepeunicnuTte OCHOBHBIE «ropsune Touku» (hotspots) sKoI0rn4eckoro cieaa B MpOU3BOACTBE
OyMa)XHOW yHaKOBKH.

25. IlepeunicnuTe OCHOBHBIE «ropstare ToUukm» (hotspots) IKOJIOrHUECcKOro ciiefia B TPOMU3BOICTBE
IUIACTUKOBOM yrakoBkH (Ha npumepe [19T).

26. Kak BbIOOp THIA Kpacku (Ha OCHOBE pacTBopureneid, UV-Kpacku, BOJAHO-TUCTIEPCHOHHBIE)
BIIMSIET HA SKOJIOTMUECKUH CJIe]] TIeUaTHOro npoiecca’?

27. Kaxoii aTan >KU3HEHHOTO ITUKJIA YaCTO OKa3bIBACT HAMOOJIbIIIEE BIUSHUE JIs1 CTEKJITHHOU
tapsl? [louemy?

28. Kak ncrosib30BaHr€e BTOPUYHOTO ChIPhS (peluKiIaTa) BIUSET Ha SKOJIOTMUECKUN Clef
ynakoBku? Ha kakue KaTeropuu BO3A€HCTBUS 3TO BIMSET B IIEPBYIO OYEPEh?

29. B ueM 3axiroydaroTcs SKoJornueckue komnpomuccsl (trade-offs) npu 3amene niacTukoBoit
YIaKOBKU Ha OyMakHyI0?

30. Yto Takoe «dkoau3aitH» (eco-design) ynakoku u kak LCA ucnons3yercst B 3ToM mpoiiecce?
31. lns gero uCnob3yroTes akonorndyeckue aexnapanuu (EPD) u kakyro nnpopmanuo ool
cojepxar?

32. Ha3zoBuTe OCHOBHBIE KOMMEpYECKHE U OeCIIaTHbIE TPOIPAMMHbBIE KOMIUIEKCHI JIs
nposeneHus LCA.

33. Kakue MexyHapoaHble 0a3bl JaHHBIX )KU3HEHHOTO IMKIIa (HanpuMmep, Ecoinvent) BbI 3HaeTe
Y B UeM MX Ha3HauYeHHUE?

34. Kakne ocHOBHbIE KpUTEPUH KauecTBa AaHHbIX 1iig LCA?

35. [Touemy pesynbrarel LCA, OTy4YeHHBIE C UCITOIB30BAHUEM PA3HBIX METOJ0B OLIEHKH
(nanpumep, ReCiPe u CML), MoryT oTiuyaThCest?

36. Chopmymupyiite 3 peKOMEHAIIMHU 110 CHIYKSHHIO AKOJIOTHYECKOTO ciieia sl Tunorpadun
MIOJIHOTO LIUKJIA.

37. ChopmymupyiiTe 3 peKOMEHIAIIMHU 110 CHIDKCHHIO YTIEPOTHOTO ClIea ISl POU3BOIATEIS
KapTOHHOH YIIaKOBKH.

38. Kak cieHapuii KOHIIa )KU3HEHHOTO IMKIIA (YTUIN3alUs Ha CBaJIKe, PELIUKIIMHT, CKUTAHUE C
MOJyYeHHUEM SHEPruM) BIUSET Ha O0IIMe Pe3yIbTaThl OLECHKHU?

39. Uto Takoe «aHamu3 contribution» u /It 4€ro OH IPOBOIUTCS ?

40. KakoBbl OCHOBHBIE OTpaHU4eHus U podsiemsl Mmetoga LCA?
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Oo0pasen Oustera 1J1s 3a4era:

MUHHUCTEPCTBO HAYKH 1 BHICIHIEI'O OFPA3OBAHMSA POCCUMCKOM
®OEJIEPALIMU
(denepanbHoe rocyiapcTBeHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHne

_  BbICHIEro oGpasoBaHus
«MOCKOBCKHUU NOJIUTEXHUYECKUU YHUBEPCUTET»

Wuctutyt/dakyneret: [lomurpaduaeckuit
Kadenpa: TexHonoruu u ynpapieHHE Ka4eCTBOM B TIOJIUTPAGHUECKOM U YITAKOBOYHOM ITPOU3BOICTBE

Hucuunnuza: MeToapl OLEHKH 3KOJIOTHYECKOTO CIEAa.
Hampasnenue (cnermansHoCcTh): 29.03.03 TexHomorus monmurpaduyeckoro ¥ ymakoBOYHOTO TPOU3BOICTBA.

[Mpoduns/ciennanuzanus: buzHec-npoueccs ynakoBOYHOTO POU3BOACTBA.
l'og , rpymnma: -, hopma oOyueHus: OUHAs

3K3AMEHAIIMOHHBIN BUJIET Nel

1. [lepeuucnure oCHOBHBIE «Topsiune TOYKM» (hotspots) aKOIOrHYecKoro cjieia B IpOU3BOJICTBE

OyMa)KHOW yIaKOBKHU.

2. Ilepeuncnure ocHOBHbIE «ropsiune TOUkm» (hotspots) skosiornyeckoro ciena B IpOU3BOJCTBE
IUIACTUKOBOM yrakoBkH (Ha npumepe [19T).

3. Kaxk BbIOOp THIIA KpacKu (Ha ocHOBe pacTBoputenei, UV-kpacku, BOJHO-IUCIEPCHOHHBIE)
BJIMSIET HA 9KOJIOTMYECKUH CIIe/l Ie4aTHOro Iporecca?

YTBepKIIeHO Ha 3aceJaHuU KadeIphl

3aB. kadenpoi /®@.A. Joponun/



