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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucummummaa «MSW  Recycling and Utilization Technics» Bxogur B mporpamMmy
Maructparypol «KoMILJIeKCHOE yIpaBieHUE TBEPAbIMH OTxXoAamMu» mno HampasieHutro 05.04.06
«IKOJIOTUS U MPUPOAOIIOIH30BAHUE» U U3yUyaeTcs B 3 cemecTpe 2 Kypca. JAUCHUIUIMHY peaau3yeT
Z[enapT aMEHT DKOJIOTMYECKON O€30I1aCHOCTH U MCHCP)KMCHTA Kau€CTBA MPOAYKIIHH. Z[I/ICI_[I/IHJ'II/IHa
COCTOMT U3 3 pa3/esioB M 7 TeM M HampajieHa Ha u3ydenue formation of knowledge, skills and
abilities in the field of processing and disposal of hazardous and municipal waste, the study of
technological equipment. is aimed at developing the following competencies (parts of
competencies) among students: ]« General competence: GC-1.1; GC-1.2; GC-1.3; 1+ General
Professional Competences: GPC-4.1; GPC-4.2; GPC-4.3;[ 1+ Specialized Professional
Competences: SPC-1.1; SPC-1.2; SPC-6.1; SPC-6.2

Ienbto ocBoenus mucuuiuinHbl sBisercs formation of knowledge, skills and abilities in the
field of processing and disposal of hazardous and municipal waste, the study of technological
equipment. The course program includes studying the sources of waste generation and their
composition, the main types of waste, their brief description, the principles of classification and
subsequent processing, methods of mechanical processing and sorting, thermal utilization,
including direct (layered) combustion, various types of pyrolysis, gasification, features of
incineration of solid and liquid combustible wastes. Separately, the methods of processing and
disposal of sewage sludge are considered, depending on humidity, density, fluidity and
contamination, as well as the processes of preparing sludge: compaction, stabilization,
conditioning, dehydration, disinfection and neutralization.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMSA JUCIHUITJIMHDbI

OcBoenne gucuumuimHel «TexHosmornn peuukinHra U yrunuszauuun TKO» HampasieHo Ha
(dbopmupoBaHKE Yy 00yHarOIIUXCS CIEAYIONIMX KOMIIETCHIIUH (YaCTH KOMITETEHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0ce0eHuu
OUCYUNTIUHBL (Pe3VTbmambvl 0C80eHUS OUCYUNTUHDL)

I/IHI[HKaTOpBI JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerenuus o
(B paMKax JaHHOUW NHUCUUTUINHBI)

OIIK-1.1 3HaeT B3aMMOCBS3b HHTYUTUBHOTO, HEOCO3HAHHOTO U
CO3HATEJIFHOTO B HAYYHOM TBOPYECTBE, COIIMAIBHBIE U
TICUXOJIOTMYECKHE MOTHUBBI HAyYHOTO TBOPYECTBA; MPOOIEMBI
HPaBCTBEHHO OIICHKHM HAyYHOT'O TBOPYECTBA; OHOITHKY;
MHTETPATHUBHBIEC TEHACHIINN COBPEMEHHOTO MO3HAHNS;
OIIK-1.2 OcymiecTBisieT METOIOIOTHYECKOE 000CHOBaHUE
HayYHOTO MCCIIEI0BAHMS;

OI1IK-1.3 Hcronb3yeT MoJIOKEHHUS U KATeTOPHH (HUIIOCODHH IS
OLICHMBAHMS M aHAJIM3a PA3IMYHBIX COLUATIBHBIX TCHICHIIUH,
(hakTOB M SABJICHUH, CBSI3aHHBIX C COBPEMEHHBIM Pa3BUTHEM
€CTECTBO3HAHHUS M TEXHUKH;

OIIK-1.4 Bnageet HaBBIKAMHU UCTOPUKO-METOI0JIOTHYECKOTO
aHaN3a HAyYHOTO MCCIIEIOBAHNA U €T0 PE3Y/IbTaTOB; BCEMH
BHAAMH{ HAYYHOTO OOIIEHNS; MPUEMaMHU BeICHHUSI JTUCKYCCUH U
MOJIEMHUKH, HABBIKAMH ITyOJIMYHON pedr M MHCHMEHHOTO
apryMEHTHPOBAHHOTO M3JI0KEHHsI COOCTBEHHOHN TOYKH 3pCHHUS;

Croco0eH UCIOJIb30BaTh
¢urocopckre KOHICTINT H
METOAOJIOTUIO HAYIHOTO

OIIK-1 MO3HAHUS NPU U3YYEHUU
Pa3INIHBIX YPOBHEH
OpraHu3aIlui MaTePHUH,
MIPOCTPAHCTBA U BPEMEHU

CriocobeH ucrons30BaTh OIIK-2.1 NmeeT cucTeMHBIE TTPEICTABICHHUS O TECOPETUIECKHUX U
CIeLMaNbHbIE U HOBBIE Pa3JeNbl |METOAUYECKUX OCHOBAX 3KOJOIMYECKOr0 HOPMUPOBAHMUS;
SKOJIOI'MH, F€OIKOJIOTHH U OIIK-2.2 BnaneeTr COBpEMEHHBIMU METOAAMU MTOJTyUYEHHS U OLEHKHU
OIIK-2 HIPUPOAONOIb30BAHUS IPU TeOXUMHUYECKOH MH(POPMAIMH IS PELICHHS TEOPETHIECKUX
peLIeHnH Hay4HO- npakTHdecknx 3aaa4 reoxumun OC B 0011aCTH HKOJIOTHH U
HCCIIEI0BATENbCKHUX U HMPUPOAONOIb30BAHUS B LIEISIX OXPAHBI OKPYXKAIOLIEH Cpeibl;
NIPUKJIAIHBIX 3a7a4 OIIK-2.3 3naer 6a3oBble 3HaHUS QyHIAMEHTAIBHBIX Pa3/IeIoB




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus o
(B paMKax JaHHOUW TUCUUTUIMHBI)
po¢eCCHOHATBHOM Omosornu B 00peMe, HEOOXOMMOM JUISI OCBOSHHS OCHOB B
JEATETbHOCTH 9KOJIOTHH U IIPUPOIONIOIH30BAHHS;

OI1K-2.4 AHanm3upyeT ASUCTBYIOUIYIO CHCTEMY IKOJIOTHYECKOTO
HOPMHPOBAHHUS JUIS Pa3JIMYHBIX HAIlpaBJICHHH
HPHPOAOIIONE30BaHHS;

OIIK-2.5 U peHTH)HUIHPYET U OMUCHIBACT OMOIOTHIECKOE
pazHooOpa3ue, 1aeT OLIEHKH €0 COBPEMEHHBIMU METOAAMHU
KOJIMYECTBEHHOW 00pabOTKN HHpOpMaluy;

[TK-2.1 CriocobeH u3y4uTh IPUPOAHYIO, TEXHOTCHHYIO,
COLIMAIBHO-3KOHOMHYECKYIO, IeMOTrpaduiecKyto 1 MeTUKO-
OHMOJIOTMYECKYIO CUTYaIHIO, IIPOBOIUTH IIOMCK 0OBEKTOB
KyJIbTYPHOT'O HacJieIusi Ha UCCIIeyeMOIl TEpPUTOPUH;

ITK-2.2 CriocoGeH IporHo3upoBaTh BO3MOKHBIE HEOIAronpHsATHEIC
W3MEHECHHUS IPUPOTHON M TEXHOTEHHOH Cpeibl, IPOBOINUTH
IIpeBAPUTENBHBIN aHaIU3 NOCIEACTBUN OTyd4aeMOU Ipu
HCCIIeTOBaHUN MH(OpMAIH;

[1K-2.3 Brnageer HaBBIKaMH BBIIIOJIHEHUS MCCIIENOBAHNN 00BEKTOB
OKpY’KaIoMIel Cpebl M0 XUMHYECKIM, MIKPOOHOJIOTHYECKIM,
Mapa3uTOJIOTHICCKIM, TOKCHKOIIOTHIECKUM TTOKA3aTeIsM;

ITK-2.4 CriocobeH cobuparth U aHATU3UPOBATH SKOJIOTHIECKYIO
nH(opMaLuIo 0 MPUPOIHON U TEXHOTEHHOU cpene, PU3HKO-
reorpaMueCcKUX U KIMMaTHYECKUX YCIOBHSIX HA OCHOBE
MaTepuagoB paboOT NPOIIBIX JIET;

CIIOCOOHOCTBIO TBOPYECKH
HCIONIb30BaTh B HAYYHOM 1
IPOM3BOACTBEHHO-
TEXHOJIOTUYECKOI ASSATSIBHOCTH
3HaHUS QyHIAMCHTAIBHBIX 1
HPHKIATHBIX Pa3IeiioB
CIICUHANBHBIX TUCIUILTAH
NIPOTpaMMBbI MaruCTpaTypsl

IK-2

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuna «TexHonoruu peuukinira 1 yruwimnsanun TKO» otHocuTes K 00s13aTeNIbHOMN
yactu 0110ka 1 «/lucuuniannsl (Moaysn)» o0pa3oBaTeIbHOM MPOrpaMMbl BBICIIETO 00pa30BaHMS.

B pamkax oOpa3oBarenbHON NpOrpaMMbl BBICIIETO OOpa3oBaHUs OOYYAIOLIMECS TaKKe
OCBauBaAKOT Apyruc JUCHUITIINHBI A/ MIn IIPAKTHKHU, CHOCO6CTBYIOHII/I€ JOCTHXXCHUIO
3alIAaHUPOBAHHBIX ~ PE3yJbTaTOB OCBOEHHS JUCHUIUIMHBI «TEeXHONOrMHM peuMKIUMHra |
yrunuzauuu TKO».

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmsyrouux 00CMUNICEHUIO
3aNJIAHUPOBAHHBIX PE3VIbMAMO8 0C80CHUS OUCYUNTUHBL

IIpemmecTBylommue ITocaenywoniue
g Hanvenonanue HHC?[MI:IJIHHLI?,MOI; JU }IHCHI/IHJ'IPIH)II)I/I\]:JOI[ JH
P KOMIIETEHI[HH * i, . i,
NMPAKTHKH NPAKTUKHU
Crioco0eH HCIoJIb30BaTh
¢dunocopckue KOHIETIINT 1
Hayuno-uccnenoBarenbckas
METOJI0JIOTHIO HAYYHOTO Hay4aHo-uccnenoBarenbekas

pabora;

OIIK-1 MO3HAHUA IPU U3yYECHUU paborta; Pre-Degree Internship;

Pa3IU4YHBIX YPOBHEN
OpraHu3aluy MaTepuH,
IIPOCTPAHCTBA U BPEMEHHU

Regional & Municipal MSW
Management Systems;
Basics of Circular Economics**;
Green Economy and Tools for
Enterprises Sustainable
Development**;
Landscape and geochemical aspects
of waste impact;
Hayuno-uccnenoBarensckas
pabora;
Hay‘lHO-HCCJIeIIOBaTeJ’H;CKaH pa60Ta

Croco0eH UCIOIB30BaTh
CIIeIUANILHEIE U HOBBIE
Ppasielibl SKOJIOTHH,
TFE0DKOJIOTHH H
MIPUPOIOTIOJIB30BAHUS IIPH
pemeHI/m Haquo-
HCCIIEI0BATENLCKUX U
HpI/IKHa}lHBIX 3aaa4
npodeccruoHaTbLHOM
JESATENILHOCTH

HayuHo-uccnemoBarenbekas
pabora;

OIlK-2 Pre-Degree Internship;




IIpeqmecTByOIIHE IMocaenyroime
HIngp Hanvenosanue HHCﬁHI:IHHHLI?,MOI;[IyJIH, nncunnnnl:iil/;auonyﬂn,
KOMIIETeH NI « «
MPaKTHKH NPaKTUKHU
cryaenros (HUPC);
CIIOCOOHOCTBIO TBOPUYECKH
HCTIONB30BaTh B HAYYHOH H
TIPOM3BOJICTBEHHO-
TEXHOJIOTHIECKOUN HayuHo-uccnenoBarenbckas Hayuno-uccnenoBarenbckas
IIK-2 JIeSITCILHOCTH 3HAHUS paborTa; pabora;

(byH/IaMEHTaNIbHBIX U
MPUKJIaHBIX pa3ieioB
CHeUUaIbHBIX JUCIUIIINH
IPOrpaMMbl MarucTpaTypsl

* - 3aMoOJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnereniuidi u CYII OI1 BO
** - 3JIeKTUBHBIE AUCIUIUIUHBI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

O6mas Tpynoemkocth nucuumuinabl «MSW Recycling and Utilization Technics» cocraBisieT «4» 3a4eTHbBIE € TMHHITBI.
Tabnuya 4.1. Buovl yuebHOU pabomvl no nepuooam 0c80eHUsi 00paA308amenbHOl NPOSPAMMbL 8bICUIC20 00pA308aHUsl OJisi OYHOU DOpMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)
Koumaxmmnas paboma, ax.u. 22 22
Jlexrun (JIK) 11 11
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 11 11
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 92 92
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 30 30
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Homep
pasnesa

HaumenoBanue paznena
JUCIHUILITHHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

Paznen 1

INTRODUCTION:
WASTE MANAGEMENT
ISSUES AND
SOLUTIONS

11

Sources of waste generation and impact on the
environment. Modern approaches to waste
management. Waste in circular economy. Concepts
and basic principles of resource saving. Products
from Waste: Problems and Solutions. Waste
processing industry. Secondary raw materials.
Technology for the production of secondary raw
materials

JIK, C3

1.2

Technologies for municipal solid waste processing.
General characteristics of technologies. The main
types of waste, their brief description, principles of
classification and subsequent processing. Basic
concepts of waste management. Warehousing and
landfilling of MSW.

JK, C3

Paznen 2

NON-ORGANIC
WASTE: PROCESSING

2.1

Mechanical processing of solid waste. Methods for
the preparation and processing of solid waste. Goals
of waste processing. Waste shredding: crushing and
grinding, milling. Crushing stages, basic
regularities. Large medium and fine crushing.
Grinding of hard materials. Fine and ultra-fine
grinding. Grinding schemes. Mill types.
Classification of materials and equipment for its
implementation.

JIK, C3

2.2

Separation technics and equipment. Principles of
classification. Hydraulic and air classification and
equipment for implementation. Aeroseparation.
Vibroseparation.. Hydroseparation. Dosing of bulk
materials. Feeders. Dosers. Mixing solids.
Screening. Types of screens, grids and sieves

JIK, C3

Pazpnen 3

ORGANIC WASTE:
HANDLING

3.1

Thermal processing of waste. Obtaining granulated
fuel (RDF). Waste pyrolysis. Oxidative pyrolysis
followed by combustion of pyrolysis gases; dry
pyrolysis. Waste gasification. Fire method of waste
processing. Incineration of solid combustible waste.
Classification of combustion methods. Equipment
for fire neutralization and waste processing.

JIK, C3

3.2

Microbiological decomposition of bioorganic
waste. Composting (stages, technics and equipment,
parameters, products). Methane digestion (stages,
conditions, products).

JIK, C3

3.3

Sewage sludge. Formation of sewage sludge.
Characteristics of sediments (humidity, density,
fluidity and contamination. Sludge Treatment
Processes: Compaction, Stabilization, Conditioning,
Dewatering, Decontamination and Neutralization.

JIK, C3

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanbno-mexuuueckoe obecneuere OUCYUNIUHBL

* - sanonHsgeTcs Toibko 1o OUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuwvie pabomut, C3 —
npakmuyecKue/CeMuHapCcKue 3aHamust.




CrnenuajJu3upoBaHHOe
yueOHOe/1adopaTopHoOe
odopynoBanmue, [10 u
MaTepHuaJIbl JI1 0CBOECHHS
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

AymuTopus Ui IPOBEICHUS 3aHITUN
JICKIIMOHHOI'O TUIIa, OCHAaIllCHHAasA
JlexroHHast KOMILIEKTOM CIEIHaIM3UPOBAHHON MeOeH;
JIOCKOM (9KpPaHOM) U TEXHUYECKUMU
CpeACTBaMU MYJIbTUMEINA TPE3CHTAIINN.

Aynutopus s IPOBEICHUS 3aHATHI
CEMHUHApPCKOI0 TUIMA, TPYIIOBBIX U
VHIMBUYAJIbHBIX KOHCYJIbTALHM, TEKYIIETO
KOHTPOJIA U MPOMEKYTOYHOM aTTECTaINH,

CemuHapckas
OCHAIIIEHHAs] KOMILJIEKTOM
CHeIHaTM3UPOBAHHON MeOeH 1
TEXHUYECKUMHU CPEJICTBAMU MYJIbTUMEINA
Mpe3eHTaIH.
Aynuropus Ui CaMOCTOSITEIbHON pabOThI
Tns oOyuaromuxcs (MOKeT UCTIOIB30BaAThCS AJIs
. | MpOBEIEHUsI CEMUHAPCKUX 3aHATHI U

CaMOCTOSITENIbHOM 9

KOHCYJIbTAIIi1), OCHAILIIEHHAS! KOMILIEKTOM
paboThI

CHeIUaIu3upPOBaHHON MeOen U
KoMmIbroTepamu ¢ goctynom B JUOC.

* - ayAuTOpHs I CAMOCTOATEIILHON paboThl 00yvatoniuxcs ykasbiBaetcss OBA3ATEJIBHO!

7. YAEBHO-METO/JUYECKOE 1 UTH®OOPMAIIMOHHOE OBECIIEYEHHUE JTUCIUIIJINHbBI

OcHosHas iumepamypa.

1. Kharlamova M.D. Kurbatova A.l Modern Technologies of Waste Management,
Recycling and Environmental Protection / Modern methods of waste management, recycling and
environmental protection - M. : RUDN University, 2017. - 98 p. : ill. Text/electronic
resource RUDN Library

2. Evans Virginia . Evans , J. _Dooley, K. _Rodgers . Environmental Engineering Book
1,2, 3/ V. Newbery : Express Publishing, 2013. - 38, 40,41 p  Textbook on the English
language Library RUDN University
Jlononnumenvuasn numepamypa:

1. Turovsky I.S. sewage sludge. Dehydration and disinfection. - M .: DeL.i print, 2008, -
376 p.

2. L.G. Canin A.V. Engineering ecology: protection of the lithosphere from solid
industrial and household waste. Tutorial. M., INFRA-M. 2018, -556 p.

Pecypcwr ungpopmayuonno-menexommyHuxayuonnou cemu « Anmepnemy»:
1. O9bC PYIH u croponnue 3bC, Kk KOTOPBIM CTyI€HTBl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHUH 3aKIIFOYCHHBIX TOTOBOPOB
- DnekTpoHHO-0mbmmoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcutetckas 6ubianorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- ObC «KoHcynpTaHT cTyneHTay www.studentlibrary.ru
- OBC «Tpounkuit MmocT»
2. basbl TaHHBIX U TOMCKOBBIE CUCTEMBI




- QIIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKON TOKYMEHTALIUU
http://docs.cntd.ru/

- mouckoBas cucreMa SHaekc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a manubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmoamenbHol pabomsl 00Y4arOWUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuit no qucuumiuse « TexHonoruu penukivara 1 yruisanuu TKO».

* - Bce y4eOHO-METOIUYECKUE MATePUANIBI JJII CAMOCTOSATEIBHONW PaboThl 00yJatOIIUXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAIKOM Ha cTpaHulle quciuuruimasl B TYUC!

8. OIEHOYHBIE MATEPHUAJIbI U BAJLVIBHO-PEUTUHIOBASI CUCTEMA
OIIEHUBAHHMS VYPOBHSI C®OPMHUPOBAHHOCTHA KOMIETEHIOUNA TIO
JUCIHUIIVIMHE

OneHouHple MaTepuanbl U OauIbHO-pEHTHHIOBas cUcTeMa® OLEHUBAHUSA YPOBHS
c(OpMUPOBAHHOCTH KOMIETEHUMN (YaCTH KOMIIETEHLIMH) IO UTOraM OCBOEHUS JIUCLUIUIMHBI
«Texnonorun penuknunra n yrwmsanuun TKO» npencrasnens! B [IpuiiokeHnn K Hacrosiuen
Paboueit nporpamme TUCHUIUIMHBI.

* - OM u BPC ¢popmupyroTcs Ha OCHOBaHUH TPeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.



PABPABOTYMUK:

Houent nenapramenta buMKII

XapnamoBa Mapuanna
JAMutpuesHa

Jonoxcnocms, BYIT

PYKOBOJIUTEJIb BYII:

Jupekrop nenaprameHTa
ObuMKII

Tloonuce

Damunus U.0.

Casenkosa Enena
BuktopoBna

Jonoscnocms BYIT

PYKOBOJUTEJIb OII BO:

Houent nenmapramenta DbuMKII

Tloonuce

Damunus U.0.

ITonkoBa AHHa
BnagumuposHa

Honocnocms, BYIT

IHoonucw

Damunus 1.0.



