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ABSTRACT

Master’s degree in 20.04.01 Technosphere safety

Master’s Program “Environmental protection and resource conservation”

Course title: Resource saving and waste processing technologies

Variable part of Block 1, 3 credits

Instructor: Lazareva Lyudmila Pavlovna

At the beginning of the course a student should be able to:

- the ability to summarize practical results of work and offer new solutions, to summa-
rize and argue for their decisions (GC-13);

- the ability to organize and manage the activities of the divisions for the protection of
the environment at the level of enterprises, clusters and regions, as well as the activities of
the company in emergency mode (GC-14);

- the ability to interact with public services in the field of environmental, industrial,
fire safety, protection in emergency situations (GC-15);

- the ability to develop recommendations to improve the safety of the facility (GC-21).

Learning outcomes:

- the ability to create models of new systems of protection of man and environment
(GC-10);

- the ability to analyze and assess the potential danger of economic objects to humans
and the environment (GC-21).

Course description: the course contains a lecture part and practical classes. The train-
ing course discusses the methods of use, methods and technologies of processing and dispos-
al of the most common groups of waste generated in the course of economic activity. A re-
view of the currently used methods and technologies of recycling allows to objectively as-
sess the possibility and prospects of development for the processing of specific types of
waste. Recommendations on the identification of reserves of resource saving based on the
analysis of their use are given. The issues of saving material resources, methods and tech-
nologies of waste processing, the use of tires, ash and slag waste, waste oils.

Main course literature:

1. Khoroshavin, L. B. Main technologies for processing industrial and solid municipal
waste [Electronic resource]: study guide / L. B. Khoroshavin, V. A. Belyakov, E. A. Svalov;
by ed. A. S. Noskov. - Electron. text data. - Yekaterinburg: Ural Federal University, DIA,
DIA, 2016. - 220 p. - Access mode: http://www.iprbookshop.ru/66561.html

2. Shumaev, V. A. Theory and practice of resource saving [Electronic resource]: mon-
ograph / V. A. Shumaev. - Electron. text data. - M .: Rusayns, 2016. - 234 c. - Access mode:
http://www.iprbookshop.ru/61669.html

3. Kaliuk, A. V. Modernization of the resource management system at industrial en-
terprises [Electronic resource]: monograph / A. V. Kaliuk. - Electron. text data. - M .: Pub-
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lishing House "Economic newspaper", ITKOR, 2012. - 140 c. - Access mode:
http://www.iprbookshop.ru/8387.html
Form of final control: exam.




AHHOTaNMs K pado4eil mporpaMMe JUCHHUILTHHBI
«PecypcocOepexeHue U TEXHOJIOTHH NEPEePAOOTKHA 0TXO0B»

JucrunmHa «PecypcocOepekeHrne U TeXHOJIOTHH TePepadOTKH OTXOI0B» pa3pado-
TaHa JJI1 MaructpoB HarpaiieHuss noarotoBku 20.04.01 «TexnocdepHas 0e30macHOCTHY,
Maructepckas nporpamMmma «OxpaHa OKpyKarolel cpeaibl U pecypcocOepekeHne» BXOIUT B
JTUCITUTUINHBI TI0 BRIOOPY yUeOHOTO TIJIaHa U SBIIECTCS 00sS3aTeIbHOMN 71 M3y4eHus (coriac-
HO yueOHOMY 1uiany — b1.B.J1B.02.01).

Tpynoemkocts aucuumiauasl 3 3.e. (108 yacoB). YueOHBIM MIAHOM MPEAYCMOTPEHBI
JekImoHHbIe 3aHATUA (18 yacoB, u3 Hux 6 yacoB MAOQO), npakTudeckue 3aHsaTus (36 4acos),
camocTosTeNbHas padora (54 yaca, B ToM uuciie 36 yacoB Ha sk3ameH). Peanusyercs Ha 1
Kypce B 1 cemectpe. @opMa KOHTPOJIS — 3K3aMEH.

Heab AMCUMIIMHBI:

3HAKOMCTBO MAarucTpPOB C OCHOBHBIMH KPYITHOMACIITAOHBIMU MCTOYHUKAMH 00pa3o-
BaHMs OTXOJIOB MPOM3BOJCTBA M MOTPEOICHUS, CO CBOMCTBAMH JTHUX OTXOJOB, C TIEPCIICK-
TUBHBIMU METOJAMU UCIOJIb30BAaHUSI BTOPUYHBIX MAaTEPUATIbHBIX U SHEPTETUUECKUX PECYp-
COB.

3agaum:

1. 03HAKOMJICHUE CTYJEHTOB C OCHOBHBIMU MCTOYHUKAMH OOpa30BaHUSI OTXOJIOB
MIPOU3BOICTBA M MOTPEOJICHUSI, CBOUCTBAMH 3TUX OTXOJIOB;

2. U3Y4YEHHUE CYIIECTBYIOIIMX METOJIOB MEepepadOTKU U HMCIOJIb30BaHUS BTOPHY-
HBIX MaTE€PUAIbHBIX U SHEPTETUUECKUX PECYPCOB;

3. dopmupoBanue oOmux npoodiem obpameHuss ¢ TKO u onpeneneHne METOA0B UX
pelieHusi, B TOM YKCIIe pellieHre KOHKPETHBIX 334 MPEIPUSTHI 10 BopocaM oOpaiieHus
¢ TKO;

4. obocHoBanue nporno3oB BiugHus TKO Ha coctosinue aTMocdepbl, MOYBBI U BOJ B
pErHoHe.

JIyst yCrienmHoTo M3y4eHUs! JUCITUIUIMHBL Y 00yJaroIIuXCcs TOJDKHBI OBITH c(hOpMUPO-
BaHbI CJENYIOLIUE IpEABAPUTENIbHbIE KOMIIETCHIIUM, MOJTYYEHHbIE MPU U3YUYEHUH KYpPCOB:

«IIpompbliieHHBIE OCHOBBI pecypcocOepexenns», «CUCTEMHBIA aHaIUu3 U MOJEIMPOBAHHE



MpoLEeCCOB 0€30MacCHOCTH B TeXHOC(epe», «OLeHKa BO3ACUCTBUSA Ha OKPYKAIOIIYIO CPELy»,
«JlabopaTtopHbIe METOBI KOHTPOJISL OKPYKAIOLIEH CpeabI»:

- [IK-13. crnocoGHOCThIO MPUMEHATH METO/IbI aHAIHM3a M OLEHKU HAJEKHOCTH U TEX-
HOTE€HHOT'O PHUCKA;

- IIK-14. cnocoOHOCTBIO OPraHNU30BbIBATh U PYKOBOJUTH JESTEIBHOCTBIO MOJpa3fe-
JeHUM 1O 3alMTe CpeAbl OOWTaHWA Ha YPOBHE NPEINPUITHS, TEPPUTOPUATIHLHO-
IPOU3BOJCTBEHHBIX KOMIUIEKCOB M PETMOHOB, a TAKXKE AEATEIbHOCTb MPEANPUATUS B PEKU-
M€ YpE3BbIYANHON CUTYAIUN;

- TIK-15. cnocoOHOCTBIO OCYIIECTBIATh B3aUMOAEHCTBHE C T'OCYAAPCTBEHHBIMU
ciy>)k0aMu B 00J1aCTH HKOJIOTMYECKOM, MPOU3BOICTBEHHOM, MOXKAapHOI 0€3011acCHOCTH, 3allu-
ThI B YpE3BbIUAHBIX CUTYAIUsX;

- TIK-21. cnocoOHOCTRIO pa3pabaTbiBaTh PEKOMEHAALMU 110 IMOBBIILIEHUIO YPOBHS
0e30MmacHOCTH 00BEKTA.

B pesynbprate m3yueHusi JaHHOW NUCHUIUIMHBI Y 00ydYarommxcsi GOpMHUPYIOTCS clie-

aytolue npodeccruoHanbHble KOMIIETEHIIMH (371€MEHThI KOMITIETSHIIH ).

Koxa u ¢popmymupoBka dtansl GopMUPOBaHUST KOMIETEHIINH

KOMIeTeHIIHH

I1K-10, ctocoGHOCTH 3HaeT -METOJIMKH TIOMCKA MATCHTHBIX JJOKYMEHTOB C HCIIOJIb30BAaHUEM HH-

CO3/1aBaTh MOJICIIH HO- (OpPMAaLIMOHHBIX TEXHOJIOTHH MO TIepepadOTKe M YTUIH3AIUN OTXO-

BBIX CHCTEM 3allIUTHI Ye- hi(0):

JIOBEKa U cpeJbl 0OHTa- -TIPHHIIMITBI TIOCTPOSHHUS CPABHUTEIIBHBIX ONMCAHUH XapaKTEPUCTUK

HHUS Y KOHCTPYKTHUBHBIX OCOOCHHOCTEH HOBBIX TEXHUYECKUX PEIICHUI
CHCTEM 3aIlUTHI YeJIOBEKa M CpeIbl OOUTaHHS B 00JIaCTH mepepadoT-
KH OTXOJIOB;

-KPpHUTCPUHN OIIPECACIICHUA HpaKTH‘ICCKOﬁ OCHHOCTH U B(I)(I)CKTI/IBHOCTI/I
IMPUMCECHCHUA METOO0B nepepaﬁoTKI/I " YyTUIIM3alluu OTXOOO0B ITPOH3-
BOACTBA U HOTpC6J'IeHI/I$I;

-IIPOLEAYPHI ITPAKTUICCKOTIO BHEAPCHUA B IIPOU3BOACTBO pa3pa6aTLI-
Ba€MbIX HHHOBAIITMOHHBIX TCXHUYCCKHUX peI_HeHI/Iﬁ B oOJyracTu 06pa-
IMECHHUA C OTXOJaMU.

VYmeer -IIPUMEHATh HH(OPMAIIMOHHBIE TEXHOJIOTHH ISl TIOMCKa HHHOBAIH-
OHHBIX TEXHUYECKHX PEIICHUN M TEXHOJIOTHH B 001aCTH 0OpameHus
C OTXOJIaMH MTPOU3BOJICTBA U TIOTPEOIICHHS;

-aHAJIM3UPOBATh XapAKTEPUCTUKH U KOHCTPYKTHUBHBIE OCOOCHHOCTH
MHHOBALIMOHHBIX TEXHUYECKUX PEHICHUH, COCTaBISTh CPAaBHUTEIb-
HbIE OMHMCAHUS AHAJIOTOB.

Bnazeer -HaBBIKaMH [TOCTPOCHHS CPAaBHUTEIHHBIX OIHCAHUI XapaKTePUCTHK U
KOHCTPYKTHBHBIX 0COOEHHOCTEH MHHOBAIIMOHHBIX TEXHMYECKUX pe-
[ICHUH;

-HaBBIKaMH (hOpMHUPOBaHUS TPEOOBaHMIA HA pa3paOOTKy HHHOBAITH-
OHHBIX TEXHUYECKHX PEIICHUH 0 epepabOTKe U YTUIIN3AIUH OTXO-
JIOB TIPOM3BO/ICTBA U MIOTPEOJICHHUSI.




[1K-21, ymenue ananu- | 3HaeT OCHOBBI OTIPEJICTICHUS OTIACHBIX TEXHOJIOTHYECKUX MPOIECCOB U MPO-
3UpOBAaTh M OLICHUBATH W3BOJICTB T10 BIUSHHIO HA OKPYKAIOIIYIO0 IPUPOAHYIO Cpey

MOTEHIMATBHYIO OIlac-
HOCTb OOBEKTOB DKOHO-
MHKH TS YEJIOBEKA U

Vmeer OILICHUBATh CTEIICHb HETATUBHOTO BO3JICHCTBHS IPOM3BOICTBECHHBIX
MPOIIECCOB HA OKPYKAOIIYIO CPEIy

Cpenp! obuTaHus Brnaneer HaBBIKaMU pa3paboTku paszena «OLeHKa BO3AEHCTBUS Ha OKPY-

)atroryto cpeny» (OBOC) B mpoeKkTHOHN TOKYMEHTAITUA

Jlnst popMupoBaHus BbIlI€yKa3aHHBIX KOMIIETEHIIMI B paMKax JUCHUILIMHBI «Pecyp-
cocOepeXeHNEe W TEXHOJIOTHH MepepabOTKH OTXOOBY» MPUMEHSIOTCS CIICTYIONINE METOIbI
AKTUBHOTO M MHTEPAKTUBHOTO OOYUYEHUS: KOHCYJIbTAIUA PYKOBOJMUTEIS MPAKTHKUA U PYKO-
BOJMTEIS BBITYCKHON KBaTM(PUKAIMOHHOW pabOThI, MOArOTOBKA pedepaToB, MPE3CHTALIMU

JOKJIA/I0B U UX 00CY’KJIEHHE, BBIIIOJIHEHNE NHMBUTyaJIbHBIX 33JaHUH.
I. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOIN YACTH KYPCA

Paznen I. OcHoBbl pecypcocoepexenust (10 yacoB)
Tema 1. BBenenune. OcHOBHbIE OHATHA (2 Yaca)

OcHoBHbIE NOHATHS U ompezeneHus. Pa3Butue TpynoB B cdepe pecypcocOepexeHusl.
IloHaTE M KpUTEpUM YCTOWYMBOrO pa3BuTHA. (DAKTOPHI BIMSIHUSA SHEPrOpecypcoB Ha
DKOHOMUKY CTpaHbl U UX NOCIeACTBHsI. CXEMBbI ABUKEHUS PECYPCOB B HAPOJIHOM XO35MCTBE
u obecriedeHus: pecypco0e30nacHOCTH IPeANpUATHs. DKOI0TU3aLus IPOU3BOJICTBA.

Tema 2. HazBanue Tembl (2 yaca)
Omnpenenenre MOHATHS pecypcocOeperatornue TexHonoruu. KoHmenmus 6€30TX0aHOMI

TexHojoruu. IIpuHnMNBl co3gaHust OE€30TXOMHBIX NPOU3BOACTB. lIpsMas M KOCBEHHas
DKOHOMHMS  pecypcoB. TexHonornueckas paluOHAIbHOCTD KOHCTPYKLIHMW  W3JIEIIHMN.
Crpykrypa npoussozcTsa. [lytu peanusanuu 5K00ru3anuy Npou3BOICTBA.

Tema 3. @axkTopsl npouecca pecypcocoepexenus (1 uac)
AHanu3 aesTenbHOCTA Tpeanpuatus. PakTopsl IpsIMOTO U KOCBEHHOTO BO3JIEUCTBUS

Ha Tporecc pecypcocOepexeHus. [lpumepbl BIHMSHUS BBEICHUS OKOJIOTHYCCKUX
OTrpaHUYECHUI Ha MPOIIECC peCcypcocOepeKeHHUS.

Tema 4. MeToabl ynpaBJieHHsI IPOLIECCOM pecypcocOepexeHus (2)

OO1me MeToNbl YIpaBJIEHUSI MPOLIECCOM pecypcocOepekenrs. MeToasl ynpaBieHus
npoleccoM pecypcocOepexenuss Ha npeanpuaruu. Knaccudukaius METOI0B yIpaBlIeHUS

MIPOIIECCOM OpraHM3alMy MPOU3BOJICTBA HA NPEANPUATUN. AHAIU3 METOA0B. OrpaHuyeHus,



3aMeUIAIONINE TPOBEICHUE MEPONpUSATHH 1Mo  sHeprocoOepexkenno. (OOOCHOBaHHE
IPOrpaMMbl PECYpPCOCOEPEKEHUS.

Tema S. PecypcHblii HOTEeHIMAJ M IOTEHIHMAJ pecypcocOepexenus (1 yac)

Onpenenenue pecypcHOro MOTEHIAAJIA. Crpykrypuzanus MOTEHIIHAJIA
pecypcocoepexeHus o pa3IMYHBIM IPU3HAKAM. Marpuna NOTEHIMAJIA
pecypcocoepexenus. [loka3aTenb S3HEProeMKOCTH, SHEPTOCOEPEKEHNS POU3BOCTBA.

Tema 6. IIpobsiembl pecypcocOepeskennsi (2 yaca)

[IpoGneMbl SKOHOMUM METajula, TOIUIMBHO-3HEPTETUYECKUX pecypcoB. OOOCHOBaHHE
IpOrpamMMbl pecypcocOepekeHHs] MPOMBIIUIEHHOTO Npeanpusarus. [Ipo6iaemMbl 3KOHOMHOTO
UCIIONB30BaHUsI  TPYAOBBIX  pecypcoB.  CTpykTypa  TEXHOJOTMYECKOM  CUCTEMBI
MIPOMBILUIEHHOTO0 TPOW3BOACTBA. MOJIEIN TEXHOJOTHMYECKUX MPOLECCOB IO OTXOJHOCTH
IIPOU3BO/ICTBA.

Paspea I1. Texnonoruu nepepadoTku 0TX00B (8 4acoB)
Tema 1. 3oy011aK0BBIE 0TX0BI ()
CoctaB orxonoB. IlpumeHeHHME  30J0LUIAKOBBIX OTXOAOB B  IIPOU3BOJICTBE

CTPOUTENBHBIX MaTepuanoB. Mcmonap30BaHWE 30JI0NLIIAKOBBIX OTXOIOB B JOPOKHOM
CTPOUTEILCTBE. BepTukambHas IUIAHUPOBKA TOPOACKUX TEPPUTOpUN  (OTCHINKA) M
IPUMEHEHHUE 30JI0IUTAKOB B CEIILCKOM XO3SIHCTBE.

Tema 2. Pe3anHoTexHHYeCKHE 0TX0/bI (8 YacoB)

CoctaB W CBOHCTBA PE3MHOTEXHHYECKUX OTXOJO0B. MeToasl  mepepaboTKH
PE3MHOTEXHUYECKUX O0TX0/I0B. HampasieHus MCnoMb30BaHMs M3HOIIICHHBIX IITHH.

Tema 3. Hereconep:xamue orxoasl (1 yac)

Buaelr HedTecomepxkammx orxomoB. IIpobimembl B oOnacth  oOpamieHusi ¢
HedTecoaepkamuMu 0TX0AaMu. MeTO bl U TEXHOJIOTHUH T10 TIEPEepadOTKE OTXO/IOB.

Tema 4. OrpadoTannbie macJiia (1 gac)

Hctounuku oOpa3oBaHus oTpaboTaHHbIX Macen. Knaccudukanus macein. 3arpsa3HeHne
macen. [Ipobrmema cOopa u mepepaboTku OTpaOOTaHHBIX Macen. MeToabl M TEXHOJIOTHH
yTHJIM3AIlUU OTPa0OTAaHHBIX Macell. Pereneparus macen. MeToapl nepepabOTKH B TOTUIHBO.

Tema S. /IpeBecunlie oTxoasbl (1 yac)



JleconpompinieHHbI koMiieke [Ipumopckoro kpast. Busibl 1 00beMbI HCHOJIBb30BaHUS
otx0/10B. [IpoOnembl B 06actu oOpallieHus: ¢ APEeBECHbIMU OTXOoAamMu. Bujbl nepepadoTku
APEBECHBIX 0TX0/10B. Vcmoap30BaHNe MPOYKTOB JIEPEBONEPEPAOOTKH.

Tema 6. Makyaartypa (1 yac)

Mapku u cBoiicTBa MakynaTypbl. MeToabl mnepepadOTKU MaKyJIaTypbl C ILEJbIO
MIPOMU3BOACTBA OymMarun M KapTOHA, MPOM3BOJCTBO OyropyarbiX MPOKIATOK, BOJOKHHUCTBIX
IUTUT ¥ DKOBATBHL.

Tema 7. OTpadoTaHHbIe aKKyMYJIsTOPHBbIE OaTapen (1 1ac)

Ncrounnku oO6pa3oBaHusi 0TX0A0B. KOMIIOHEHTHBIN COCTaB aKKyMYJISITOPHBIX OaTapei.
[loaroToBKa akKKyMyJIATOPHOTO JIOMa K METaJUypruueckoi nepepadoTke. TeXHOJIOoruu mo
nepepaboTke OTpabOTaHHBIX AaKKyMyJsTOpoB. [lupomeramtypruyeckas nepepaboTka
necyib()ypupOBaHHON MACTHI U MOJTYIPOIYKTOB.

Tema 8. Meauuunckue orxoanl (1 gac)

CrtpykTypa U KjiacCcHPHUKaIUs MEIUIIMHCKUX OTX0A0B. Kiacchl omacHOCTH OTXOJ0B B
obnactu 3apaBooxpaHeHus Ilepepabotka otxomoB JIIIY. TexHomoruum oOe3BpeKUBAHUS

MCINIIMHCKHUX OTXOA0B.

ILCTPYKTYPA U COAEPKAHUE MPAKTUYECKOM YACTHU KYPCA

IpakTnueckue 3anaTus (54 yaca)

3anstue 1. IIpodiaema ucuepnaeMoCcT NPUPOIAHLIX pecypcoB (4 yaca)
Heab: n3yuuts npobiaemMy UcUepriaHusi IPUPOJHBIX PECYPCOB U 03HAKOMUTHCS C METO-

JMKOM MOJCYETa BPEMEHHU UCUEPIIAHUS IPUPOJTHOTO PeECypCa.

Teoperuyeckasi 4acThb

Ilpupoonvie (ecmecmeennvie) pecypcvl — 3TO NPUPOJIHbIE OOBEKTHI U SIBIICHUS, KOTO-
pBIC YEIOBEK MCTOJB3YET JIs CO3JaHUsl MAaTEPHAIIBHBIX Oyar, 00eCrneYnBaOIMNUX HE TOJIHKO
NOJAJICPKAHUE CYIIECTBOBAHUS YEJIOBEUECTBA, HO M IOCTENEHHOE IMOBBIIICHUE KadyeCTBa

ZKHN3HU.



[Tpuponnbie pecypcbl MOTYT OBITh KJIAaCCH(PHUIIMPOBAHBI 110 TPEM OCHOBHBIM NPHU3HA-
KaM: [10 UICTOYHUKAM MPOUCXOXKACHUSA, 110 UCIOJIB30BAHUIO B IIPOU3BOJCTBE U 10 CTEIIECHU
HCUYEPIIAEMOCTH PECYPCOB.

Knaccuduxaiys pecypcoB o MCTOYHUKAM NMPOUCXOkAeHus1: 1) Ouomornueckue, 2)

MUHEpaJbHble, 3) TOIUIMBHO-3HEPreTUUECKUE; MO MCIOJIb30BAHUIO B NPOW3BOACTBE: 1)

3eMeNbHbIC, 2) JIeCHbIe, 3) BOAHbIE, 4) THAPOIHEPTreTUUECKHe, 5) pecypcesl payHsbl, 6) momues-
HbIE€ UCKOIIaeMBbIE.

Ilo cTeneHW MCYEPNAEMOCTH PECYpPChl MOTYT OBITh KJIacCU(UIIMPOBAHBI KaK HEUC-

YyepriaeMble U McUepriaeMble, KOTOPhIE B CBOIO OYepeb NEATCS Ha BO30OHOBUMBIE U HEBO-
300HOBUMBIE.

Heucuepnaemvie pecypcuvl, Takue Kak COJHEYHasl SHEPTUs, JEHUCTBUTEIHLHO HEHCUEp-
HaeMbl C TOYKH 3PEHHSI HCTOPUU YEIIOBEYECTRA.

Boszobnosumbie pecypcvl — pecypebl, CKOPOCTh PACX0I0BaHUS KOTOPBIX OJIM3Ka K CKO-
poctu Bo300HOBIEHUSI. OHU MOTYT BO30OOHOBIISATHCS, €CIH €CTh K 3TOMY €CTECTBEHHbBIE BO3-
MO>KHOCTH WJIA 3TOMY CIIOCOOCTBYET YeJIOBEK (HMCKYCCTBEHHAs OYMCTKA BOBI, BO3/IyXa, IMO-
BBITIICHUE TUIOAOPOINS TIOYB, BOCCTAHOBJICHHUE MTOTOJIOBhS JUKUX YKUBOTHBIX U T. II.).

Heo300H06umble pecypchl — peCcypehbl, CKOPOCTh PAacXOJ0BaHUsI KOTOPHIX BO MHOTO
pa3 (mopsiikoB) OoJbIlie CKOPOCTH BO300HOBICHUA. OHH CYIIECTBYIOT B OTPAaHUYCHHBIX KO-
TUYecTBaxX (3amacax) B PasIMYHBIX YACTAX 3eMHOU KOpbl. [Ipumepamu SBISIIOTCS HEQTH,
yroJib, MeJlb, aMIOMUHUN 1 Ap. OHU MOTYT OBITh UCTOIIEHBI KaK TIOTOMY, YTO HE BOCIIOJHSI-
I0TCSL B Pe3yJIbTaTe MPUPOIHBIX MPOLECCOB (Meb, AMIOMUHUIN), TaK U MOTOMY, 4TO UX 3ara-
ChbI BOCIIOJTHSIFOTCSI ME/IJICHHEE, YEM MPOUCXOAUT UX noTpediienue (HedTh, yrois). HeBo3006-
HOBHIMBIE PECYPCHI CUMTAIOTCS PKOHOMUYECKH MCTOIICHHBIMH, KOT/1a BeipaboTansl 80 % ux
OLICHEHHBIX 3amnacoB. [Io qocTukeHU 3TOro mpejena pasBenika, 100b4a u nepepadoTka oc-
TAIOLUXCS 3aI1acoB 00XOIUTCS IOPOKE PHIHOYHOM IICHBI.

3aganue: O1eHUTE CPOK MCUEPIIAHUS MPUPOJHOTO Pecypca, eciii U3BECTEH YPOBEHb
I00BIYHM pecypca B TEKYIIEM Toly, a MOTpeOJIeHHe pecypca B MOCICIYIONTUE TOABl OyaeT
BO3pacTaTh C 33JaHHON CKOPOCTHIO MPUPOCTA €KETOTHOTO MOTpedneHus. VicxoaHpie TaHHbIe
JUTSI BBITIOJTHEHUST PaOOTHI MIPEACTaBICHBI B Ta0buIIe 1.

Tabnuua 1 — Jlanubie 115 pacuera cpoka ucuepnaHus pecypca
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Bapuantsl
1 2 3 4 5 6 7 8 9 10
Pecypc KameH. Mpupon.ra3 | Hedpts Fe P Cu Zn Pb Al U

yroiab
3amac pecypca,

6800 280 250 12000 40 0,6 0,24 | 0,15 12 300
Q, mapna. T
JoOsiua pecyp-

0,01

ca 4 3,9 1,7 3,5 0,79 | 0,023 | 0,008 | 0,006 | 0,004 | " | 0.2
MJIPJI.T/TON
[pupoct o06me-
Ma  moTpebie-
HUS pecypca, 2 1,5 2 2,5 1,8 1,7 1,3 2,2 1,6 2
TP, % B ron

[IpenBapuTenbHas OIEHKA 3aMacoB KaKOTO-TMOO pecypca MPOU3BOJUTCS MO CIETYIO-
et opmyiie (1)
((1+TP/100)' -1) - q
TP/100

rae Q — 3amac pecypcoB; q — rojgoBasi 100b14a pecypca; TP — npupoct notpebienus pecyp-
ca, t — YuCJIo JIET.
JlorapudmupoBanue BblpakeHus st Q maer craenyrouryro (Gopmyay s pacuera
Cpoka ucuepnanus pecypca (2):
In((Q-TP/q-100)+1)
In (1 + TP/100)

Paccunraiite BpeMsi ncueprianusi IpUBEACHHBIX B TabmuIle pecypcoB. Paccuuraiite mo
¢dopmyiie (2) Bpems vcuepnaHus NPUBEACHHBIX B Ta0uuLe pecypcoB. Pacnonoxure pecypcsbl
B TIOPSAKE MOCIIEN0BATEIbHOCTH IpeKpalieHus ux qo0eun. CaenaiiTe BBIBOJ O TOCTEI0Ba-
TEIbHOCTH MPEKPAIICHUs JOOBIUU PECYPCOB.

3ausaTue 2. MarepuajbHbie IOTOKH B IPOM3BOACTBEHHBIX NIPOLECCAX PA3JIHYHOMN
CTeleHN 3aMKHYTOCTH (2 yaca)

Teopernyeckas 4acTb

Monen TEXHOJIOTMUYECKUX MPOLIECCOB — CXEMATU3UPOBAHHOE U300pakEHUE CTPYKTY-

Ppbl TEXHOJIOTHUYCCKUX IPOLCCCOB C TOYKH 3PCHUSA 3KOJIOTHH. B K&)KI[OIZ MOJICJTIN YHaCTBYCT
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HCXOJTHOE CBHIPbE W DHEPTHs IS BBITOJTHEHHUS YaCTH TMPOU3BOJICTBEHHBIX TPOIECCOB, T.C.
TEXHOJIOTHYECKHI TMPOIIECC BKIIOYAET JBAa BUIA PECYpPCHBIX MOTOKOB: MaTEpPHAIBHBIA U
SHEPreTUYECKUMU.

Bce TexHomorndeckue mporecchl MOXHO MOAPA3ICIUTh Ha TPU KATETOPUU: He3dMK-
Hymble, WU OTKPBIThIE (OOJBIIMHCTBO MPOIIECCOB), 3aMKHYmble (TIOJIHOCTbIO OTCYTCTBYIOT
OTXOJIbl XUMHUYECKHUX BEIIECTB) U U301UpOB8aHHble (TEOPETHUECKH BO3MOXKHEI B TOM ClTydae,
KOTJIa OTCYTCTBYIOT U MaTepUajbHbIC,  SHEPTETUICCKUE OTXOIbI).

OueHuTh NpeuMylIecTBA TOM WJIM MHOUH KATErOPUHM MOKHO ¢ MOMOIIbLIO MeTOAA
ChIpbeBbIX 0AJIAHCOB.

MeTton mMaTepuanabHO - CHIPhEBOTO OasilaHca SBJSETCS] 0a30BBIM MPU HOPMHUPOBAHUU
o0pa3oBaHMs OTXOJIOB MPOU3BOACTBA. PacyeT mo MaTrepuanibHO - CBIPhEBOMY OaJlaHCy TPH-
MEHSIOT TIPU OTIPEICICHUH HOPMATHBOB 0Opa30BaHUs OTXOJOB B IIPOU3BOJICTBAX, XapaKTe-
PUBYIOIMIUXCST OOJIBIION HOMEHKJIATYPOH HCXOTHOTO CHIPbSl WM TPOAYKIUU. VcXomHbIMuU
JTAHHBIMH JIJIS1 pacueTa SBIISIOTCS:

— KOJIMYECTBO MCIIOJIb3YEMOTO ChIPhsSI I MATEPHAJIOB B €IMHUILY BPEMEHHU;

— KOJIMYECTBO CHIPhS M MATEPUAIIOB, TIEPEIIEIICE B MPOAYKITHIO;

— KOJIMYECTBO MPOU3BEACHHON MPOTYKIUH;

— HOPMBI €CTECTBEHHOU yObLIH;

— KOJIMYECTBO BEIIECTB, BRIOPACKIBAEMBIX B aTMOC(EpHBIN BO3yX U cOpachiBae-
MBIX CO CTOYHBIMHU BO/IAMHU.

Metoa chIpbeBbIX 0aJaHCOB — METOJ OIEHKUA AKOJOTHYHOCTH MPOU3BOICTBEHHBIX
TIPOIIECCOB: Macca BCEX MCIIOIb3yEeMBIX PECYPCOB (CHIPhS, TOIJIMBA, BOJBI U Ap.) B KOHEUHOM
UTOTe paBHA MACCE TOTOBBIX MPOAYKTOB U MPOMBIIUICHHBIX OTXO0JIOB.

HezamMkHyTOMY TEXHOJIOTHYECKOMY IPOIIECCY COOTBETCTBYET YpaBHEHUE MaTEPHAITb-
HO-TEXHHUYECKOTO OanaHca:

R=P+W=(R-Wy)+W

[TpunsTh crneyronme 0003HAYCHUS

R - motok pecypcoB (MCXOAHOE CHIPhE, OCHOBHBIC M BCIIOMOTATEIbHBIC MaTepHallbl,
nosrypabpuKaTsel);

P - moToK roTOBOM IPOAYKIINH;
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W - NOTOK O0TXOJ0B (XUMHUYECKHE BELIECTBA U SHEPTHUS ), 3arPA3HIIONIUN CPELy U YHO-

CSIIUI ONPEIEICHHYIO YaCTh MOJIE3HBIX PECYPCOB;

Wy - IOTOK yJIOBIEHHBIX OTXOJOB.

3aua}me: I/I?)y‘II/ITC CXEMbI Ha pHuC. l u IMMOSACHUTC, KaKMC KAaTCTOPHUH ITPOHU3BOACTBCH-

HBIX IIPOHECCOB HAa HUX MPCACTABJICHBI. PaCCMOTpHTC Ooiee HOI[pO6HO BApHUAHTHBI, KOI'lda HA

npon3BoACTBE: 1) 3h(HEeKTUBHO PYHKIITMOHUPYET CUCTEMA OYUCTKH BHIOPOCOB (COPOCOB); 2)

YJIOBJICHHBIC BCIICCTBA HUCIIOJIB3YIOTCSA B Ka4CCTBC BTOPHUYHOI'O CBHIPbA. 3anuimTe JJISL 9THUX

CJIy4aeB COOTBETCTBYIOIINE YPAaBHEHUSI MaTEPHAIbHO-TEXHUUECKOT0 OaaHca.

R ﬂ:
—— Nponssogcreo
a

Mpouasopcreo

R(R+W,
—(-ro——zﬁp Mpomasoacyeo _.._u/_.. Oumcrxa,
YyTUNU3aUUA
P=R+W,-W W,
B

w

Mpowasoacreo

P=R+W,-W=R Wy=W

Mepepaborka
"n yTUNU3Iaumna

Pucynox 1 - MarepuanbHbie TOTOKH B IPOU3BOICTBEHHBIX MPOLIECCAX PAITMUHON

CTCIICHU 3aMKHYTOCTH

IIpouecc Ha cxeme a

MAaTCPHUAIIBHO-TCXHHUYCCKOT'O Oajanca:

[Tpouecc Ha cxeme 6

, EMy COOTBETCTBYET CJIEAYIOIEE YpaBHEHUE

, EMy COOTBETCTBYET CJIEAYIOIIEE YPABHEHUE

MAaTCPHUAIIBHO-TCXHHUYCCKOT'O Oajanca:

[Iponecc Ha cxeme 6

MaTCpPUAIIbHO-TCXHUYCCKOTO OajaHca:

, EMY COOTBETCTBYET CIJIEAYIOIIEE YPAaBHEHHE
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[Ipouiecc Ha cxeme e , €My COOTBETCTBYET CJIEJIyIOIIEE ypaBHEHUE

MaTepHalbHO-TEXHUYECKOro OanaHca:

3anstue 3. Paspaborka nporpamMmbl pecypcocOepesxkeHusi NPOMbIIIJIEHHOTO
npeanpusitus (8 yacos)
Teopernueckasi 4acTb
Dopmynsl u onpeoenenus
1. OTXOAHOCTHh IPOM3BOICTBA MOYKHO OIIEHUTH MO HECKOJIBKUM TOKA3aTeIsiM: Kodpdu-
[IUEHTY OTXOJHOCTH, KO3PPUIIMEHTY 0€30TXOAHOCTH, OTXOI0EMKOCTH MTPOU3BOCTBA

Koaghgpuyuenm omxoonocmu (1):

raue
W — Mmacca oTX0/10B;
R — macca pecypcos.

Koaghguyuenm 6ezomxoonocmu (2):

rae
P — macca roroBou mpoayKkuuu;
R — macca pecypcos.

Omxodoemrxocmv npouszsoocmsa (Qy,) (3):

9IS
Voix — 00BeM 00pa3yromuxcst OTXO0/10B;

Vyp — 00BEM IIPOU3BOACTBA.

2.9xoHomMudeckuit 3PPEKT BHEAPESHUS peCypCcOCOSPETAONINX MEPOTIPHUSITHI (PacCUUTHI-
BAETCS KCXO/sI 3 IPOU3BEJCHHBIX 3aTPaT)

» Obwas cymma 20006bix sampam (3y,, py0d/ron) paccuuTheiBaeTcs o popmyne(4):
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(4)
rae
K — xanutanpHbie BIOXKEHUS, pyO
35xe — IKCIUTyaTallMOHHBIE PACXOb, pyO/TOx
Ey — HopMaTuBHBIN KO3 QULIEEHT S5KOHOMUYECKON 3 (HEKTUBHOCTH KaTUTAIbHBIX

BJIOKEHUM, (MPUHUMAETCS, KaK MpaBuiio, paBHbIM 0,15).

Kputepuem BbIOOpa Hambojee BBITOJAHOTO MEPONPHUSTHS U3 HECKOJIBKHX BO3MOMKHBIX

SIBJISIETCS MUHUMYM TIPUBEICHHBIX 3aTpat (5):
3 +E -K=min (5)

» Dxono2uyeckas Sd)(i)eKmMGHOCmb npueec)eHHblx nDMDOC)OOxDaHHbZX 3ampamnm 10Ka3bI-

BAaCT JIOJII0 PECYpCOCOEPEKCHUS B pacueTe Ha €AMHUILY TPOU3BEICHHBIX 3aTPaT U ONPEIeIIs-
etcst o gopmyiie (6):

Y (6)
3. *EaK

E JKOJI =

rze
O — Macca COKOHOMJICHHOTO pecypca 3a cueT BHEAPEHHS pecypcocOeperaromeii TeXHo-
JIOTUU, T/TOJI.

» DKOHOMUYECKAs Qd)d)eKWlMGHOCI’I’lb nDM@@O@HHbLX nDMDOaOOXDaHHle sampan XapaKTe-

PHU3YET J0JI0 SKOHOMUYECKOTO 3(h(PeKTa Ha eAUHUITY TPOU3BEICHHBIX 3aTPaT U OMPEACIIACTCS
o ¢opmyie (7):

3, (7
33KC +EH'K

EHP:
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Or — s3koHOMHUYECKUN P PEKT, TOTydyaeMblil IPEANPUSITHEM OT BHEAPEHUs pecypcocOe-

peraronmx MeponpusITHiA.

= DxoHomuueckas 3PPexmusHocms KanumanibHblx 610xcenuti (MHBECTULIMN) HA MIPUPO-

JOOXPAHHbIE MEPONPUATHUS MOKA3bIBAET MAKCUMAJILHYIO HOPMY MPUOBLIIM Ha BIOXKEHHBIN Ka-
NUTal, KOTOPYIO MOXKET MOJYYUTh IPEANpusiTie (MHBECTOP) B PE3YJIbTATE peasu3alli Mepo-

MPUATH, U cOCTaBISIET (8):

3F—33KC (8)
E.= K

* [TokazareneM, XapaKTepHU3YIOIIUM OKYIAaeMOCTh KAalUTalIbHBIX BJIOKEHUU (MHBECTH-

1ui), sBrsieTcst nepuod oxynaemocmu (T,,), KOTOPBIN paccuuTbiBaeTcs 1Mo hopmyiie (9):

__ K
91'_331<c (9)

TOK

3. Jlnsa ouieHKu 3(PGHEKTUBHOCTH MHBECTUIIMOHHOTO MPOEKTA UCIIONb3YIOTCS CIEIYIOLINE
OCHOBHBIE MTOKa3aTeNId: YUCThIN TUCKOHTUPOBAHHBIN J0XOJl, MHAEKC JOXOAHOCTH, CPOK OKY-
MaeMOCTH U JIp.

* Yucmoti duckonmuposannsiii 0oxood (Y1) onpenensercs kak cymMma TEKYIIUX 3¢-

(heKTOB 3a BECh PaCUETHBIN NIEPHO/I, IPUBEICHHAS K HAYAIBHOMY IIIary.

Bemmuuna Y11 1st mOCTOSHHON HOPMBI AUCKOHTA BeIUUcsieTcs mo ¢popmye (10):

T T
YO =>|P;-a;-3ra; |- > Ki-ay (10)
=0 t=0

rae

P; @, — npoMCKOHTUPOBAHHBIE TOCTYIUICHUSI OT pealn3aliy NPOeKTa, MoJlydyaeMble Ha
t-OM I1are pacuera,

3¢ @, — IPOAMCKOHTUPOBAHHbBIE TEKYIINE 3aTPAThl, OCYLIECTBISIEMbIE HA TOM K€ I11are;

T — pacueTHbIN TTepUO (CPOK peau3alliu MPOeKTa);

o, — K03(D(PUIIMEHT TUCKOHTUPOBAHUS;

K, — kanuTajbHbIE BIOKEHUS B ITPOEKT.

Koaduument nuckontupoBanus onpenensercs no gopmysne (11):

a, = , (11)
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I — HOpMa JJUCKOHTUPOBAHUA (HOpMa IUCKOHTA);

t — MOPSAAKOBBI HOMEP BPEMEHHOI'O NHTEPBAJa.

Hopma nuckonTa 111 MEpONPUATHI 3KOJIOTUMYECKOW HANPABIEHHOCTH ITPUHUMAETCS, KAK
MPaBUJIO, PABHOM MOJIOBUHE OAHKOBCKOW MPOLIEHTHOM CTaBKH.

Ecau YJ1/] npoekTa moyioxuTeeH, MPOeKT sBisieTcs 3G PeKTUBHBIM (IIPU JaHHONH HOpME
nuckonTa). Uem 6ombmie UJIJ1, Tem addhekTrBHEE TPOSKT.

» Unoexc doxoowocmu (U]J]) mpencraBisieTr co00i OTHOIIEHHWE CYMMBI NMPUBEACHHBIX

7¢h(}PEeKTOB K BETUYMHE KAMUTAIOBIOKEHUN. HIEKC JOXOMHOCTH MPOEKTA IMO3BOJISET OIpe-
JENNTh, CMOXET JIU TEKYITUH T0XO/ OT MPOEKTA MOKPBITh KaMUTaIbHBIC BIOXKEHHS B HETO.
Ecau U1 > 1, npoekTt addexturen, ecau U1 < 1 — HeaddexTrupeH.

WNunekc moxogHocTu paccunThiBaeTcs mo dhopmyse (12):

T

Z(Pt —3,)-0{,
ujg =+ (12)

T
0

Zl{,-a,

1=

= Cpoxk okynaemocmu (T,) —3TO EpUO BPEMEHHU, HAUNHASA C KOTOPOI'O BIOXKEHUS U 3a-

TpaThl, CBSI3aHHBIE C MHBECTHLIMOHHBIM MPOEKTOM, MOKPBIBAIOTCS CyMMapHbIMH pe3yJibTaTa-
MU €T0 OCYILECTBICHHUS.
CpoK OKYIIaeMOCTH C HCIIOIb30BaHHEM JUCKOHTUPOBAHHUS PACCUUTHIBACTCS MO PopmyIie

13 ipu yc0BUY BBINIOJHEHUS PABEHCTBA:

T,

oK oK

(P, -3,)a,-YK, -a =0

=0 t=0

~

Takum 006pa3om, 4TOOBI MHBECTULIMOHHBIA MPOEKT MOT OBITH Ipu3HaH 3()(YEKTHUBHBIM,
HEOOXOIMMO BBITMIOJIHEHUE OJHOTO U3 YCIIOBHIA:

1. 91/1> 0.

2. 10> 1,0.

3. Cpok OKynaeMoCTH C y4eToM JucKoHTupoBanus Ta <T.

3aua}me: Ha ocHOBe maHHBIX 110 MMPCAIIPHUATHIO, ITOJIYUCHHBIX OT IMPENIOJaBaTelIsA, NJIN

JUTEepaTypHBIM JaHHBIM Pa3padoTaTh IPOrpaMMy pecypcocOepeskeHuUs IPeIPUITHS.
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Yka3aHusi K BBINOJHEHUIO 3aJaHus. Pa3paboTka mporpamMMmbl pecypcocOepekeHus
BKJIFOYAET HECKOJIBKO 3TAMOB:

I otan — Uneratudukamnms Hanbosaee pecypcoeMKIX MPON3BOACTBEHHBIX MPOIECCOB.

OH BKJIIOYAET:

a) Ha3BaHUE U 00JIACTh ACATENBHOCTU MPEANPUATHUS;

0) onucaHue ¥ CXeMy TEXHOJOTUYECKOTO MPOoIlecca MPON3BOJICTBA;

B) CXeMY MaTepHalbHbIX TOTOKOB MPOU3BOJCTBA (TIPOIYKIHUS, OTXO/bI);

') pacueT MaTepuaIbHOTO OayaHca MPOU3BOJICTBA WM €T0 OTACIbHBIX CTa/INi, pacyeTa
OTXOJHOCTHU TEXHOJIOTUU;

J1) HA OCHOBAaHUHU PE3YyJbTATOB PACUETOB OMNpeJeiIeHUE Hanboliee pecypCcOeMKUX Ipo-
LIECCOB IPONU3BOJCTBA.

IT sran — Pa3paboTka MeponpusiTuii pecypcocOepekeHusl.

CocTouT B MPEIIOKESHIUN MEPONPHUITHI 110 SKOHOMHH PECYPCOB I HauboJiee pecyp-
COEMKHX MMPOU3BOICTBEHHBIX MPOLIECCOB.

III sram — Ouenka 3pGeKTUBHOCTH MEPOTIPUATHIA

OTOT 3Tam MmpeAcTaBisieT cO0OW pacueT 3KOHOMUYECKOW 3((HEKTUBHOCTH MEpONpHs-

IV stan — BeiBog no npojenanHoi padore.

[To mToram pa3pabOTKH TPOrpaMMbI PECYpPCOCOEPEKEHUS U ONEHKH 3PHEKTHBHOCTH
PEIJIOKEHHBIX MEPONPUATHI HEOOXOIMMO COMOCTAaBUTh PE3yJIbTAaThl U BHIOpaTh Hanbosee
7 PEeKTUBHBIN BapUaHT.

IIpeacraBijieHue pe3yJbTaTOB: padoTa oGopMIIsIETCs B BUJIE TEKCTOBOIO JOKYMEHTa

¢dbopmata doc. ¢ moAPOOHBIM OITMCAHUEM U pacueTaMH, a TAKXKe MPE3CHTALIUU.

3anstue 4. be30oTX0AHOCTH NPOU3BOACTBA (2 yaca)

eb: N3y4uTh METOJIBI ONIPEACIICHUS CTETICHN 0€30TXOTHOCTH MPOU3BO/ICTBA.

Teopernueckast 4acTb

Hanbonee 3¢EeKTUBHBIM HHKEHEPHBIM PEIICHUEM IPOOJEeMbl CHUKEHUS YPOBHSA U
WHTEHCHUBHOCTU aHTponoreHHoro 3arpsizHeHus OC sBISETCS MCTOIb30BAHIE MAKCUMAIBLHO

3aMKHYTBIX 6630TXOI[HLIX N MaJIOOTXOJHBIX TEXHOJOTUH nepepa60TKH ChIPbA, KOMIINIICKCHOC
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HCIIOJIb30BaHNE BCEX €r0 COCTABJISAIONIMX, CBEIEHWE K MHUHHUMYMY KOJHYECTBa Ira3000pas3-
HBIX, )KUJIKUX, TBEPABIX U DHEPTETUUYECKUX OTXOJ0B HEMOCPEICTBEHHO B TEXHOJIOTHYECKUX
IIPOLIECCAX.

B psine crpan EBpornbl BMECTO TEPMUHOB «0€30TXO/IHASI TEXHOJIOTHUS» U «MaJIOOTXO/I-
Hasl TEXHOJIOTHsD IPUMEHSFOTCS TEPMUH «UHMCTasi TEXHOJIOTHUS.

Be3oTxoaHas TeXHOJI0THS — 3TO METOJ MPOU3BOACTBA MPOAYKIINU MPU Hanbosee pa-
MOHAJIbHOM HCIIOJb30BaHUU CBIPbSi U DHEPTUHU, KOTOPBIA MO3BOJISIET OJHOBPEMEHHO CHH-
3UTh 00bEM BHIOPACHIBAEMBIX B OKPYKAIOIIYIO CPEAY 3arpsA3HSIONIMX BEUIECTB U KOJIMYECTBO
OTXOJO0B, TOJIY4Ya€MbIX IIPU MPOU3BOACTBE U IKCILTyaTalliy U3TOTOBIEHHOTO MPOAYKTA.

Pa3BuTue npencraBieHuil 00 OKpyKarolled cpeie U palroOHATBLHOM MPHUPOIONOIb30-
BaHWH, a TAKXKE MPAKTUYECKHE 3a7aud CO3JaHUS U BHEJIPEHHs] O€30TXOTHBIX MPOU3BOJCTB
OPUBEIN K HEOOXOAUMOCTU (POPMYIUPOBKH HOBOTO, O(UIIMAIEHO TPU3HAHHOIO OIpeee-
HuA: «be30TX0/IHas TEXHOJOIUs - 3TO TaKO croco0 MpOM3BOJACTBA MPOIYKUHH (Mpouecc,
IOpeNNpUsITHE, TEPPUTOPUATILHO-IIPOU3BOJCTBEHHBIA KOMILIEKC), IPU KOTOPOM Haubosee
PAlMOHAIIBHO U KOMIUIEKCHO HCHOJIB3YIOTCS ChIPbE M SHEPTHUS B LIUKJIE ChIPHEBBIE PECYPCHI —
MIPOU3BOJICTBO - MOTPEOICHUE - BTOPUUHBIE CHIPHEBBIE PECYPChI, TAKUM 00pPa30M, YTO JIO-
Oble BO3/CMCTBUS Ha OKPYKAIOUIYIO CPely HE HAPYIIMIIA €€ HOPMaJIbHOTO (DyHKIIMOHUPOBA-
HUSD.

31ech BBIACIAIOTCS TPU OCHOBHBIX MoJioxkeHus. [Ipexie Bcero, moquepkuBaeTcs Heoo-
XOJIMMOCTD UCIIOJIb30BAHUS CHIPHEBBIX PECYPCOB B IIMKJIE, BKIIOUYAIOIIEM TaKXe U cdepy Mo-
TpeOJeHus], a 3TO O3HAYAET, YTO 3aMKHYTBHIM TAaKOW IIMKJI MOXKET OBITh TOJHKO Ha YPOBHE
TEPPUTOPHUATBHO-TIIPOU3BOACTBEHHOTO KOMILJIEKCA.

BTOpBhIM OCHOBHBIM MOJIOXKEHUEM SIBJIIETCS 003aTEIHHOE BKIIFOUEHHUE B MPOU3BOJICTBO
U ToTpebiieHNne BCeX KOMIIOHEHTOB ChIpbS. llpu 3TOM MOMKHO OBITH 00ECHEYeHO MaKCH-
MaJIbHO BO3MO>KHO€ MCIOJIb30BAHHUE MOTEHIMAJIA JHEPTETUUECKUX PECYPCOB.

Tpetbeit cOCTaBHOM YaCThIO KOHIIETIIINN OE30TXOHOTO MTPOU3BOACTBA SABIISICTCS] COXpa-
HEHHE (C y4€TOM M BO3MOKHOT'O TEIJIOBOI'O 3arps3HEHUs) CIOKUBILErOCs 3KOJIOTHYECKOro
PaBHOBECHSL.

[TonsiTe 0€30TXOHON TEXHOJIOTHH 3aTPAaruBaeT HE TOJBKO MPOW3BOJICTBEHHBIA MPO-

ECC, HO M KOHCUYHYIO IIPOAYKINIO, KOTOpasA JOJKHA XapaKTCPHU30BaATbCA:
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1) moAruM CpoKOM CItyKObl U3JETUM;

2) BO3MOYKHOCTBbIO MHOTOKPATHOTO HCIIOJIb30BaHUS,

3) NpOCTOTOM PEMOHTA;

4) NIeTKOCThIO BO3BpAIICHUS B NMPOU3BOJACTBEHHBIN UK WM TIEPEBEICHUS B AKOJIOTH-
yecku 0e3Bpe/IHyI0 (GopMy MOCIIe BBIX0/1a U3 CTPOS.

CxeMa 0€30TX0IHOI0 MPOM3BOJICTBA UMEET BUI:

«CIIPOC - CBIPBE - TOTOBBIN IPOIYKT - CBIPHEY.

Kaxxapiit aTan 3Toi cxeMbl TpeOyeT 3aTpaT SHEPruu, a €€ MPOU3BOACTBO CBI3aHO C TO-
TpeOJeHUEM NMPUPOAHBIX PECYPCOB BHE 3aMKHYTOH CHCTEMBI. J[pyruM IpensTCTBUEM IS
OpraHu3aluy 0€30TXOIHOTO MPOU3BOJICTBA SBJIAETCA U3HOC MAaTEPUAJIOB, UX PaCCEMBAaHUE B
OKpYXarouleu cpeae.

[TonsiTue 0€30TXOHON TEXHOJOTMU HOCUT YCIOBHBIN XapakTep. [log HUM nmonumaercs
TEOPETUYECKHI Tpeaes, COBEpIICHHAs MOJeNb MPOU3BOJACTBA, KOTOpas B OOJBIIMHCTBE
CJIy4aeB MOKET ObITh peain30BaHa HE B MOJHOW Mepe, a JIUlIb YacTuyHO. OTCI0/1a U MOSBU-
JIOCh TIOHATHE MAJOOTXOAHOW TexHonoruu. Ho mo mepe pa3BuUTHS HAy4HO-TEXHUYECKOTO
mporpecca TeXHOJIOTHUS Oy/IeT COBEPLICHCTBOBATHLCA U Bce OoJiee MpUOMMKATHCS K Ueallb-
HOUW MOJICJIH.

NmeeTcst HeMallo KPUTUKOB caMOW KOHLENIMU 0€30TXOAHOro mpousBoacTBa. Hekoro-
pbl€ U3 HUX YTBEPKAAIOT, CChUIAACH HA BTOPOM 3aKOH TEPMOJMHAMUKH, YTO KaK HHEPTHIO
HEJIb3s1 TIOJTHOCTBIO Npeo0pa3oBaTh B paboOTy, TaK U ChIPhE HEBO3MOKHO IOJIHOCTBIO IIepepa-
00TaTh B MPOAYKTHI MPOU3BOACTBA U NOTpebaeHus. C 3TUM HUKAK HEJNb3sl COTJIacUThCs, MO-
CKOJIBKY peub UJET, MPEXKae BCEro, 0 MaTEpUU U 00 OTKPBITON cucreme. A martepuro (Ipo-
IYKIIMIO), B COOTBETCTBUU C 3aKOHOM COXpaHEHMsI BELIECTBA, BCErJa MOKHO IIPeoOpa3oBaTh
CHOBAa B COOTBETCTBYIOIIYIO MPOAYKLHIO. HarnmsaueiMu mpumepamu ciayxar 0€30TXOIHO
(YHKIMOHUPYIOIIME IPUPOAHBIE SIKOCUCTEMBI. MIMeeTcs u ipyrast KpallHOCTb, KOI'/la Bce pa-
OOTBI, CBA3aHHBIC C OXPAHON OKpYXKAIOIIEH Cpelbl OT MPOMBILIICHHBIX 3arpsA3HEHUNA OTHO-
CAT K 0€30TXOJHOMY M MaJIOOTXOJHOMY MPOU3BOCTBY.

O1eHka cTeneHn 0e30TX0IHOCTH ITPOU3BOJICTBA SABISIETCS OYEHb CIIOKHOM 3a1ayeil.

Bo3moxHbBI CJICAYIOMKUC MOAXO0AbI IJId OLHCHKH CTCIICHH 0€30TXO0JAHOCTH IPOU3BO/I-

CTBa:
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a) CTETICHb MCIIOJIh30BAHMSI IIPUPOTHBIX PECYPCOB;

0) OTHOIIICHHE BHIXOJa KOHEUHOW MPOAYKIIMU K Macce MOCTYMUBIIETO CBHIPhS U TOY-
(habpukaToB;

B) KOJIMYECTBO OTXOJIOB, 00Pa3yIOIINXCsI HAa SAMHHILY TPOTYKIIHH.

Tounblli pacdeT cTenmeHn O0E30TXOTHOCTH MPOM3BOJACTBA TpeOYyeT BBOJA MOMPABKU HA
TOKCHUYHOCTh OTX0JI0B. HEBO3MOKHO, HApUMep, COMOCTABISAThH OTXOABI COMOBOTO IMPOU3-
BojcTBa (CaCly) M 0TXOMBI TAIbBAHUMYECKUX I[€XO0B, HCXOIS TOJIBKO U3 MacChl 0TX0A0B. O
HAKO Ha CTaJUW MPOCKTUPOBAHUS IS TIPEIBAPUTEIHLHOTO COTIOCTABIICHUS PA3IMYHBIX TEX-
HOJIOTUYECKUX CXEM, BBIMYCKAIOIINUX MPOAYKIIMIO OJHOTO M TOTO K€ BHUJA, STOT KPUTEPH
BITOJIHE MOKET OBITh HCIIOJIb30BaH.

Jlist yaeta sHEpreTHYeCKHUX 3aTpaT CiaeayeT OObeAMHUTh SHEPTOEMKOCTh MPOIYKIIHH C
ee k03 duimeHToM 0€30TXOTHOCTH, a TakXKe ¢ KOIPHUIIMEHTOM 0€30TXOHOCTH MPOU3BOI-
CTBa AJIEKTPOIHEPTHH. TOIHKO B 3TOM CIIy4a€ MOXKHO MOJYYUTh OOBEKTUBHBINA MOKA3ATENb
0€30TX0THOCTH MPOU3BOJCTBA. DTO CBSI3aHO C TEM, YTO MAcIITaObl 3arps3HEHHS OKPYXKaro-
IIel cpenbl MpU MPOU3BOJICTBE dNeKTpodHeprun Ha TOL] MoryT cBecT K MUHUMYMY T€ KO-
JIOTUYECKUE MPEUMYIIIECTBA, KOTOPHIX MOXKHO JTOCTUYh IIPH COBEPIIEHCTBOBAHUHA OCHOBHOTO
IPOU3BOICTBA.

IIpuMepbl pacueTa cTeneHu 0€30TX0AHOCTH IIPOM3BO/ICTB

B uBeTtHON MeTammyprum O cTeneHu O€30TXOAHOCTH CYIAT MO KO3(PPHUIHEHTY KOM-
IUIEKCHOCTH MCMOJIb30BaHUs ChIpbsi. Bo MHOTHX ciyyasix oH npesbimaet 80%.

B yrieno0OsiBaronieil NpOMBILIJIEHHOCTH MPUMEHSIETCS CIECAYIOIIMI pacyeT CTENeHU
6e3orxoanoctH (1):

K=Ky + Kp + Kr (1)

rae:

Ky — xoadummenT ucmoap30BaHus MOPOABI, T0OBIBAEMON B pe3yjIbTaTe TOPHBIX pa-
00T;

K3 — ko3 punreHT ncnoap30BaHus MOMYTHO 3a0MpaeMoil BOJIBL;

Kt — K03 duIeHT ncnoib30BaHus 0TX0I0B MbLIETa300TYUCTKH.

Koadhdumuent Ky (B %) paccuntsiBaroT mo dhopmyie (1.1):

K= M+ M)/ Q- 100 (1.1)
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rIe:

QO — of11ee KOJIMYECTBO TOPO/I, 00Pa3yIOIMIMXCS B pe3ybTaTe BEACHUS TOPHBIX paldoT;

M| — KOJIMYECTBO TOPOJI, OCTABISIEMBIX B IIAXTE B KAUE€CTBE 3aKJIAIOYHBIX MAaTEPUAIOB
WJIU IS APYTHX TeTIeH;

M, — XOnMM4YeCcTBO MOPO/I, BBIIAHHBIX HA TIOBEPXHOCTh W MCTIOJIB30BAHHBIX VIS TEX WU
WHBIX LEICH.

Koadhdumuent K (B %) paccuutsiBatot 1o ¢opmyse (1.2):

Kg=1+V,+V3)/V-100 (1.2)

rie:

J — obmuii 00beM 3a0upaeMoil BOBI,

V1 — 00beM BOJIbI, UCIIOIB3YEMOU Ha COOCTBEHHBIE HYKIbL;

V, — 06beM BOJIBI, 3a0MpaeMoi I CeTbCKOX035HCTBEHHBIX padoT;

V'3 — 00beM BOJIbI, COpAChIBAEMOM MOCIIE OYUCTHBIX COOPYKEHHM.

Pacuer koadpummenta K. (8 %) npoBoasat o popmyiie (1.3):

Kr =M,/ My - 100 (1.3)

rae:

M, — KONMYECTBO YTHIAM3UPOBAHHBIX OTXOJI0B IIBUIETa3004UCTKY;

M — o0111ee KOJIMYeCTBO 00pa3yIoIIUXCsl BPEHBIX BEIIECCTR.

MUHHCTEPCTBO YTIIeA00BIBAIONIEH TPOMBIIIUICHHOCTH YCTAHOBHIIO, YTO TPEINPUSATHE
SBJISIETCS 0€30TXOHBIM (MaI00TX0AHBIM), eciiu K > 75%.

Ko>ddunuent ucnosn3zoBanus Matepuajia, B METAUTYPrU4eCcKOd OTpaciiv XapaKTe-
PHU3YET IKOHOMUYHOCTH UCIIOJIB30BAHUS CHIPhs B TIPOMU3BOICTBEHHOM ITPOIIECCE.

KoaddunmeHT ncnonp30Banus MaTepraia onpeaeseTcs Kak OTHOIIIEHHE Beca TOTOBO-
ro W3JeNus K 00IIeMy pacxoy Marepuraia Ha €IMHUILY TPOIYyKLIUH UK BECY 3arOTOBKH (2):

K= Up/Byy )
rie:
Y,,— Macca u3ienms;

B, — Macca MaTepuaina, HAyIEro Ha U3rOTOBJIEHHE (Macca U3AeIHs + Macca OTXO/I0B)
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HNannbiii ko3dduumeHT oTpaxaer >PQPEKTUBHOCTH (B TOM YHCIE SKOHOMUYECKYIO)
HPOU3BOJICTBA, XOTA U HE YYUTHIBAET Takue (PaKTOphbl, KAK KA4eCTBO TOTOBOTO W3S,
BO3MOXKHOCTh MIepepaOOTKH HJIM BTOPUYHOTO UCIOJIB30BAHUS OTXO/IOB U T. 1

JloJ1 0TXO0ZI0B MPOM3BOICTBEHHOTO MPOIIEcCca pacCUUThIBAETCs o Gopmyiie (3):

;HOTX:QOTX/BPM ’ 1 OO (3)

Ecnn YUUTBIBATh JIMIIb  CTCIICHb  HCIIOJIB30BAaHHA  CBIPBEBBIX W TOIIJIMBHO-
OHCPIreTUICCKUX PCCYPCOB JIA MMPOU3BOACTBA IMMPOAYKIHUH, TO IMOJIIYUYUM MATCPUAJIBHBIC I10-
Ka3aTcianu 6630TXOI[HOCTI/I.

YacTHbIN MaTepHaIbHBIN MOKa3aTesb OE30TXOAHOCTH onpenaessiercs no popmyse (4).
m a a
8 Mij
- Mi
i=1 4)
rae:
Mij — macca 1-Toro Buja pecypca B j-TOM TEXHOJIOTUYECKOM MPOIYKTE;
Mi — macca BBEJICHHOTO B ITPOIIECC 1 -TOTO BHJIa pecypca.

CymMapHbIii MaTepHalibHBIN TOKa3aTeslb 0€30TXOAHOCTU Ompenaesserca no gopmye

)

_EL,M;
Yu= /ELM i (5)

rae :

Mj — Macca j -TOro TEXHOJIOTUYECKOTO MPOIYKTa.

UucrneHHble 3HaYEHUS MTOKa3aTese 0€30TX0THOCTH MEHBIIIE €IMHULIBI.

[MTokazarenu Pi u ¥M onpeAeNAOTCS Ha OCHOBE (PaKTUYCCKUX M PAIIMOHAIBHBIX (OITH-
MaJibHBIX) 0alaHCOB Mpou3BoCcTBa (mporecca). OO0 ypoBHE OE30TXOAHOCTH MOXKHO CYIUTh
0 Mepe NPUOINKEHUS X K ONTUMAIbHBIM 3HAUYCHUSM.

[Toxazarenn 6€30TXOJHOCTH MOTYT YCHEIIHO MPUMEHSTHCS JJI OLIEHKU COBEPIICHCTBA
IPOMBIIICHHBIX OOBEKTOB, OMpEEICHUSI B3aUMOCBS3HM MoOKa3zarenel 0e30TXOJHOCTU TeX-
HOJIOTUU MPOMBIIIJIEHHOTO O0BEKTa U €ro COCTaBISAIOMIMX (Y3JIOB, JIMHUM, YYaCTKOB) C Iie-

JIBIO BbI60pa OIITUMAJIBHOT'O YPOBHA 6630TXOI[HOCTI/I ATUX TEXHOJOTUM U OTACJIBbHBIX CO-
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CTaBJISIONINX TIPU CUCTEMHOM IOAXO/E, T.€. B YBS3KE CO CTPYKTYPOI MPOMBIITUIEHHOTO 00h-

CKTa, ropoJa 1 SKOHOMHUYCCKOI'O paﬁOHa.

3apanme 1: Onpenenure K03PGULIKMEHT UCIIONB30BaHUS METALJIa U 100 OTXOA0B J10 U
1ocJie U3BMEHEHUS! TEXHOJIOTUH.

IMopsinok BbINOJIHEHUA PadOTHI:

1. Onpenenute GakTUYECKYIO JOJIIO OTXOJIOB IMOCJIE U3MEHEHHUSI TEXHOJOTHH U3TOTOB-
JICHUSI METaJUTMYECKOTro cTaHka mo gopmyie (3).

2. Paccuuraiite o hopmyie (2) kodpHUIIMEHT UCTIONB30BAaHUS MeTajla 10 U3MEHEHUS
TEXHOJIOTHH U TMOCJIE.

3. Pesynbratel paboTel 0OpMUTE B BUAE TAOJIHUIIBI.

Hcxoanble 1aHHbIE 118 pacyeTa:

— YUCTBHIN BeC u3aenus (MeTaJTndecKuii ctaHok) — 350 kr;

— BENTMYMHA (PAKTUUECKHUX OTXOJIOB MpH 00pabOTKE 3ar0TOBOK JJISl IPOU3BOJICTBA CTaH-
Ka — 92 kr.

B pesynbrare coBepIeHCTBOBAHUS TEXHOJIOTHH U3TOTOBIICHUS JeTallell CTAHKA OTXOIbI
nJIaHupyeTcs: COKpaTtuth Ha 10%.

3aganue 2: PaccunTtaiiTe yacTHBIA U CyMMapHBIN MMOKa3aTean 0€30TX0IHOCTH MOTyYe-
HUSL CTEKJIOMACChl B CTEKJIOBAPEHHOW MeYM M B IUKIOHHOM YCTAaHOBKE C KOJBIIEBOM IH-
kioHHOU kamepoit (KIK).

CpaBHuTe mokaszarenu 0€30TXOAHOCTH JIBYX Pa3iHyYHbIX YCTAaHOBOK; COMOCTABbTE pac-
X0/l CBIPbSI U SHEPTOHOCUTENEH B MaTepuanbHoM Oanance ey v B KIK.

Hcxonnbie 1aHHbIe AJ151 pacyera: B kauecTBe MCXOIHOTO CHIPHS UCIOIB3YETCSI MHO-
TOKOMIIOHEHTHAsI IIUXTa U 00OPOTHBIN CTeKI000i. MarepuanbHblii OanaHc mpolecca CTek-
JIOBapeHHs B MEYM MpeAcTaBieH B Tabiuue 1. MatepuanbHblil OanaHc mpoliecca CTEKJIOBa-
penus B KIIK nmpuBenen B Tabmmuiie 2.

Tabnuua 1. MarepuanbHbiil 0ajgaHc nporecca CTEKJIOBAPEHUS B TIEUH

ITpuxon Pacxon
Macca,
HaunmenoBsaHue BeniecTsa Macca, T/TOn HauMmeHnoBaHue BeliecTBa Trox
IuxTa cyxas 135340 Creksomacca 143330
OO6OpOTHBIN CTEKI000i 31285 YHOC IbUTH € Ta3aMu 730
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ITpupoaHslii ra3 35760 ITap B TemnoceTs 3aBoaa 6910
Bo3znyx 538302 IIponyBouHas Bosia 430
Bona: B yxopsmux razax:
C NINXTOU 6090 M30BITOYHBIN BO3ITYX 105442
MUTaTEIbHAs 7340 BOJISTHOM ap 73014
a3or 323617
JTIMOKCHUJ] CEPBI 970
OKCHUJ yriepoja 280
JTMOKCHU] yTIepo1a 99394
Htoro: 754117 Htoro: 754117
Ta6nuna 2. MatepuanbHbiil 0anaHc nporecca crekiaoBapenus B KITK
ITpuxon Pacxon
Macca,

HaunmenoBsaHue BeniecTsa Trox HaunMmeHnoBaHue BelecTBa Macca, 1/TOI
IuxTa cyxas 105336 | Crexsomacca 105000
OOGOpOTHBIN CTEKI000i 17808 YHOC IbUTH € Ta3aMu 420
ITpupoasslii ra3 19296 ITap B TemnoceTs 3aBoaa 75040
Bo3znyx 267695 [IponyBouHas Bosa 3950
Bona: B yxopsmux razax:

C IIUXTON 21504 M30BITOYHBIN BO3IYX 5670

nuTaTebHas 78990 BOJISTHOM Tap 57380
azoT 201254
JIMOKCHUJ] CEPBI 760
OKCHUJ yriepoja 95
JIMOKCHU]T yTIepoa 61060

Hroro: 510629 Hroro: 510629

Iopsaok BeINOTHEHUsI padOThI:

1. Jlns mporecca CTEKIOBAPEHUS B I1€UYM 10 JTaHHBIM TaOJuLbl | onpenennure yacTHbIE
MaTepuagbHble TOKa3aTeNu O€30TXOMHOCTH MO IMUXTE, MUTATEIBHOU Cpele, CTEeKI00010,
MPUPOIHOMY Ta3y, BO3AYXY U Bare MIMXThI, UCHOIB3Ys (hopmyiy (4).

2. Onpenenure CyMMapHbIi MaTepualbHbIN MOKa3aTelb 0€30TXOQHOCTH Meuu 1o ¢op-
Mmye (5).

3. Insa npouecca crekinoBapenus B KIK, no ganHbiM Tabmuuel 2, onpeaenuTe 4acTHbIE
MaTepuasbHble MOKa3aTeld OE€30TXOJHOCTU IO IIUXTE, MUTATEIBHOW Cpele, CTEKI00010,
MPUPOIHOMY Ta3y, BO3AYXY U Biare MIMXThI UCIIONb3YA hopmyy (4).

4. Onpenenute CyMMapHBIM MokaszaTenb MaTepuaibHoi 6e3orxoanoctr KK mo dop-
Mmye (5).

5. CpaBHuTe nokasarenu 0€30TXOJHOCTHU Ipouecca crekyioBaperus B neun u B KIIK.

6. Pesynbratel opopmute B Buje Tabnuubl. Crenaiite BBIBOJ MO pe3yjIbTaTaM CpaBHE-

HUS TTOKa3aTeNne 0€30TX0IHOCTH cTekaoBapenus B neun u KIK.
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3ansaTue S. IlpaBuia pa3paGoTku ¥ 0(pOpMJIEHUSI pPerjaMeHTa Ha IpoBeJdeHHe
NMaTEHTHBIX HccJieaoBanuii (4 yaca)

Heab: o3HakomMutbes ¢ GopMoil U paBHiIaMu pa3pabOTKU U 0HOPMIICHUS perjaMeHTa
Ha MPOBEJIEHNE MATEHTHBIX UCCIIEAOBAHUM.

Teoperuyeckas 4acThb

PernaMeHT moucka mpeacTaBisieT co0oil mporpaMMy, ONpeAeisiony0 001acTh MpoBe-
JIeHus1 TIoucka no (oHJaM MATEeHTHOW W IPYrod HayyHO-TeXHUYECKOM uHbopmarmu. s
ornpezaeneHus: o0JacTu noucka tpedyercs chopMyaupoBaTh MpeaIMET MOUCKA, BHIOPATh UC-
TOYHUKU UHGOPMALIMH, ONPEEIUTh PETPOCIIEKTUBY MOUCKA, CTPAHbI, 10 KOTOPHIM HEOOXO-
JIMMO TIPOBECTH TIOHUCK, Kiaccudukamuonnsie pyopuku (MITK, HKW). Pernmament nmoucka
pa3pabaThIBacTCsl B COOTBETCTBUU C 33JauaMU MMAaTEHTHBIX UCCIIEIOBAHHM, KOTOPbHIE Ompee-
JSFOTCS CTAAUSIMU KU3HEHHOTO IIUKJIA 00bEKTa TEXHUKU M YKa3bIBAIOTCS B 33JJaHUU Ha MPO-
BEJICHUE MMATEHTHBIX MCClIe0BaHni. ECau NOMCK MPOBOIUTCA C UCHOJIb30BaHUEM aBTOMAaTH-
supoBaHHbIX 0a3 maHHbIX (B/]), B wacTHOCTH ¢ mcmonb3oBanneM MHTepHETA, CTOUT 3apaHee
YCTAaHOBUTh TaK HAa3bIBAEMbIE KIIIOUEBBIE CJIOBA, KOTOPbIE OyIyT HCIOJIb30BAThCS AJIA CO-
CTaBJICHMS 3aIPOCOB ITpu Ioucke B b/I.

[IpeameT noucka onpeaensieTcss UCXO/s U3 KaTEropuu 00bEeKTa TEXHUKH, SBIISIOIIETOCS
00BEKTOM HCCIIEIOBAHUM (CM. aHAJIN3 00BEKTA TEXHUKH ).

@opMyIHpPOBATh MPEAMET MOUCKA CIEIYET B COOTBETCTBUM C HAUMEHOBAHUSMH COOT-
BETCTBYIOIIUX pyOpuKk MexxayHapoaHoi nateHTHor kiaccudukanuu (MIIK) u Hanronanb-
HOU Kiaccudukaru nzooperennii (HKI).

Boinenennsie TakuM 00pa3oM MpeaMeThl MoUcKa 3aHocsiTes B rpady 1 tabnuipsl 1 per-
JaMEHTA.

Crtpanbl morcka OnpeaeroTes 3aJa4yamMu (LeJIIMH ) TATEHTHBIX UCCIEA0BaHUIM:

- 3aJlaya COCTOMUT B YCTAHOBJICHUU CIHCKA TPEOOBaHMUI K MPOIYKIIUHA KOHKPETHOTO BH-
1a; oToope nHpopMauKu 0 HanboJiee KOMMEPYECKH 3HAYMMBIX HAYYHOTEXHUUYECKHUX JTOCTH-
KEHHSIX, KOTOPBIE MOTYT OBITh HCIONIb30BaHbI ipu BhionHeHun HUP, OKP; onenke TexHu-
YECKOI'0 YpPOBHS MPOAYKIMHM Ha Pa3JIMYHBIX ATanax €€ >KU3HEHHOTO IMKJIA; OMPEICICHUU
TEHJEHUUN PAa3BUTHS PbIHKA MPOAYKLUU; ONPEAECICHUHN YCIOBHI KOHKYPEHLIMM Ha PBIHKE

JIAHHOU IMPOAYKIMH, CTPaHbl ITOMCKa CTpaHbl, 3aHUMAIOIIKUC BCAYIICC IMOJTOXKCHHUC B JTAHHOM
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oTpaciu TexHukH ¢ o0s3arenbHbIM BKIIOYeHHEM PD (CCCP) (3TH cTpaHbl BBISBISIOTCS B
pesyabTare npeasaputenbHoro noucka no PXK BUHWUTU, 6azam qaHHBIX, TpeACTaBIESHHbBIX
B UHTepHeT u npyroii nuHdopmanun);

- 3aJ1a4a COCTOUT B IIPOBEICHUU IKCIEPTU3bl 00bEKTA TEXHUKU HA MATEHTHYIO YUCTOTY
— MOWCK BEAYT IO TEM CTpaHaM, B OTHOLIEHUH KOTOPBIX MPOBOJSIT IKCIEPTHU3Y, HAITPUMEDP
KpYT CTpaH omnpeaensercs reorpadueit sxkcnopta npoaykiuu (PO o0sa3artensHo);

- 33]1a4a B OLICHKE MaTeHTOCIIOCOOHOCTH MPEIOIaraéMoro 00beKTa HHTEIUIEKTYalIbHO-
ro mnpaBa — IOUCK BEAETCS Kak MHUHMMYM 1o ciuenytomuM ctpanam: PO (CCCP), CIIA,
Opannus, ['epmanus, Benukooputanus, [seiinapus, pouny EIIB (EBporneiickoro nareHt-
HOTO BeoMcTBa), 3assBkam PCT (JloroBopa o maTeHTHON KOOIEpaIIHH ).

[lepeuens cTpan moucka ykasbiBaeTcs B rpade 2 TabJIuIbl perjiaMeHTa.

I'myOuHa (peTpOoCneKTUBHOCTh) MOKMCKAa MH(GOpPMAIMKM 3aBUCUT OT 3ajay (lieyei) ma-
TEHTHBIX MCCIIEIOBAHNN Ha PA3IMUYHbBIX dTanax KU3HEHHOTO UKJIAa 00BEKTa.

- TIpH ompeaesieHuH TpeOOBaHUI K OOBEKTYy TEXHHMKH, aHAINW3€ TEHACHLUUN pa3BUTHA,
OLICHKE TEXHUYECKOT0 YPOBHS U KOMMEPYECKON 3HaYUMOCTH Ii1yOrHa nmoucka 5-15 ner;

- TpU OIpEAENCHUH HOBU3HBI NPEANOJaraeéMbIX H300pETEHUM, MOJE3HBIX MOJENEH,
IPOMBIIIEHHBIX 00pa3lioB, OTHOCSAIIMXCS K NPOQUIMPYIOIIUM HaIpaBiICHUSIM J1€ITeIbHO-
CTU OpraHU3allMM M HAMEYaeMbIX K MAaTEHTOBaHUIO, IrIyOumHa moucka 50 jer, mpeauecT-
BYIOILIMX MOMEHTY ITPOBEACHMS UCCIIEOBAHNUI;

- MPU 3KCHEPTU3€ HA MATEHTHYI0 YHUCTOTY OOBEKTa IiIyOMHa MOMCKA OIpEAeIeTCs
CPOKOM JECHCTBHS NIATEHTA B CTPAHE IIOUCKA.

3apanue: B coorBercTBUE ¢ [[OCT P 15.011 — 96 oopMuTh periiaMmeHT Ha IPOBEJICHUE
NATEHTHBIX UCCIECIOBAHUM.

Xoa BbINOJIHEHUS PA0OTHI.

1. Pacneuarats popmy periiaMeHTa rnoucka;

2. 3anonsarts popmy pernamenta (tabnuma 1).

Tabnuma 1. ®opma perinamenrta nmoucka

OOPMA PET'JTAMEHTA ITOUCKA

Pernament nmouncka Ne

JAaTta COCTaBJICHUA PCriIaMCHTA
HanmenoBanue paGoThI (TEMBI) [udp paboTs! (TEMBI)
Howmep u nara yrBep:xaeHus 3aqaHus Oran paboThl
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B 3aJIaHUM )

pU HEOOXOTUMOCTH
L{enb moucka uHGopMaIuu (B 3aBUCUMOCTH OT 33J1a4 IMaTEHTHBIX MCCIEAOBAHNMN, YKa3aHHBIX

O6ocHOBaHME periaMeHTa MoucKka
Hauano noucka

OKoHYaHME TOUCKA

IIpen | Ctp Wcrounnku nHGOpMaIum, Mo KOTOPHIM OyAET MPOBOJAUTHCS TTOUCK Hanme-
MET | aHa HATCHTHLL T KOHBIOHKTYP- Apyrie HOBaHHUE
TIOHC- | TI0- HbIE uHdop-
Ka uc- | Haume- | Knaccudu- | Haume- | Py6- | Haume- | Kon | Haume- | Knaccudu- | Manuos-
(00B- | Ka | HOBaHMWE | KALMOHHBIE | HOBAHUE | PUKH| HOBAHUE | TOBA | HOBAHUE | KALIMOHHEIE | HOW 0a3bl
eKT pyOpuKu: YK Ba- WHJIEKCBI
nccre- MIIK *n pa:
A0Ba- (MKH)*, py- I'C*,
HHS, MKIIO*, rue CM
ero HKIM* TK*
co- ,
CTaB- bTH
HEBIE *
4acTH,
TOBap

1 2 3 4 5 6 7 8 9 10 11

(ITpumevanus: *MIIK (MKW) - mexayHnapomHas maTeHTHas kiaccuduraius (MexayHapoaHasi Kiaccudu-
Kanusi U300peTeHui);
HKW - manmonanbHas kinaccupuKams n300peTeHHIH;

MIIKO - mexxayHapoaHas Kiaccu(uKaIus MpOMBIIUIEHHBIX 00pa3IoB;

HTMU - nayuno-texaudeckast uHOOpMaIus;
I'C - rapmMoHU3UpOBaHHAs cUCTEMa (TApMOHU3MPOBAaHHAS TOBapHAasi HOMEHKJIATYPa);

CMTK - crannmapTHas MexayHapoaHas Toproas kinaccudukarus OOH;

BTH - bproccenbckast TaMOKEHHas HOMEHKIIATYPa;
VYJIK - yHuBepcaibHasl 1eCITHYHAs KiIacCUpUKaIus).

(4 yaca)

3anstue 6. Pacuer 00beM0OB 00pa3oBaHMs 0TX0JA0B OT NMPOEKTHPYEMOIo 00beKTa

Hean: PaccMoTperh MeToauKn pacyeta 0o0beMoB 0TX0A0B MPO-1- 99, MPO-3-99 u

MPO-6-99. HayuuTbcs pacCUMThIBATh 00bEMBI PA3IMYHBIX BUJAOB OTXOJOB OT KOHKPETHBIX

MIPOU3BOICTBEHHBIX MTPOIIECCOB Il pa3padoTku mpoekta OBOC.

Teopernyeckas 4acTb

C 1enpro 0XpaHbl OKPY>KAIOIIEH Cpelbl U 3/I0POBhS UeJIOBEKa JICHCTBYIOIIEE 3aKOHO-

AAaTCJIbCTBO YCTAHABJIMBACT 3KOJOIMYCCKOC HOPMHUPOBAHHNEC, KOTOPOC HAKJIAAbIBACT OI'PAHU-

YEeHUS Ha JESATENIbHOCTh X03UCTBYIOMIUX CyOBEKTOB, Kacarollyocs BHIOpOCOB B atMochepy,

cOpOCOB B BOJHBIE OOBEKTHI M B YacTH 00pa30BaHUs U pa3MelieHus oTxoaoB. Hopmuposa-
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HUE BO3JEUCTBUSA HA OKPYXKAIOIIYIO Cpeay MpeaycMaTpUBaeT pa3paboTKy M YTBEp)KIEHUE
HOPMATHUBOB 00pa30BaHUs U JIMIMUTOB Ha pa3MEUIEHUE OTXOJIOB, & TAK)KE HOPMATUBOB JIPY-
T'HX BO3JCHCTBUIl, B TOM YHCIIe HOPMAaTHUBOB BBIOPOCOB B aTMoc(hepy u cOpOCOB B BOJHBIC
o0bekThl. HopMupoBaHue He TOJIBKO MOMOTAET CHU3UTh HArpy3Ky Ha OKpYKarollylo Cpemy,
HO U CIIOCOOCTBYET MOBBIIICHUIO 3()PEKTUBHOCTH MCHOIB30BAHUS OTXOJI0B B KaUe€CTBE BTO-
PUYHBIX MaTEpUATIbHBIX PECYpPCOB.

JI71si OLEeHKH BO3JEUCTBUSI MPUPOIOIIOIH30BATENS HA OKPYKAIOIIYI0 cpeay paspada-
THIBAETCS MPOEKT OLEHKH BO3AEHCTBUS Ha okpyxarouryro cpeny (OBOC), ucnonab3yeMblil
JUTSI IPUHATHSA SKOJOTHYECKH 00OCHOBAHHBIX PEIICHUN MPH IUIAHUPOBAHUHU XO3SIICTBEHHOM
nesitenbHocTh. [Ipoekt OBOC no3BosisieT CBOEBPEMEHHO BBISIBUTh BO3MOKHBIE HETaTUBHBIE
MOCIICACTBHS AJIs1 OKPY>KaIOIIEeH cpesibl M MPUHATH Mephl o ee 3ammre. CoriacoBaHue mpo-
€KTa OCYILECTBIISIETCS TeppUTOpUaIbHbIMU opranamu denepanbHOM ciry:kObl IO HAaJ30pY B
chepe npupoaononb3oBanus (Pocnpupoanamzopa).

[TpoexT oreHkn BO3nercTBHs Ha okpyxatomryio cpeny (OBOC) paspabaTeiBaeTcs nc-
X0/ U3 MPUHIMIIA MOTEHIUATBHON 3KOJOTUYECKON OMACHOCTU XO3SMCTBEHHOM J1eITeNbHO-
cti. OBOC — 3TO COBOKYIHOCTH MEp MO BBISBJICHHIO, YUETY U aHAIN3Y MOTEHLIHUAIBHBIX
HEraTUBHBIX MOCJIEACTBUI OT XO3SMCTBEHHOM AESTENIbHOCTH, KOTOPbIE MOTYT MOBIUSATH HA
coctosiHue okpy:xatouieit cpeabl. C nomonipio OBOC M0OXHO MPOrHO3UPOBATH BO3ZHUKHOBE-
HUE HEOJaronpUATHBIX OCIEACTBHM, TPAMOTHO OLIEHUTh U CHU3UTh SKOJIOTHYECKHE PUCKHU.

CocrtaBubiMu yacTsimu npoekta OBOC sBISIOTCS MPOEKT JOMYCTUMBIX BBIOPOCOB
(ITIB), mpoekt HOpMaTHBOB nomycTuMbIX cOpocoB (HIC) u mpoektT HOpMaTHBOB 00pa3oBa-
HUS OTXO0JI0B U JIUMHUTOB Ha uX paszmenenue (ITHOOJIP).

Dopmynsl 015 pacuema HOpMaAmMu8o8 0OPA308aAHUSL OMX0008

1. OTxoap! MeTamI000paboTKU

Memannuueckas cmpyoicka

Konn4ecTBO METAIIIMYECKON CTPYKKH, oOpa3yromeics mpu o0padoTKe MeTailia, Orl-
penensercs mo popmyde (1):

M =Q x kerp / 100, T/TOR (1)
rae:

Q - KOJIMYECTBO MeTalljIa, MOCTYMHAIoEero Ha 00padoTKy, T/TOI;
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kcrp — HOpMATHB 00pa30BaHUS METAIUIMYECKON CTPYKKH, %o (mpumepHo 10-15%).

Memannocooepacawas nolio

[IpuBeneH pacyeT KOJWYECTBA MBLIU JIJISI CTAHKOB, 00OPY/IOBAHHBIX BEHTWISAIIUCH U
NBLJICYJIABJIMBAIOIIEH YCTAHOBKOU.

IIpu Hamuuu cornacoBanHoro toma [IJIB koimmuecTBO MeTamocoaepKalen IbUIH,
oOpasyromelics npu padboTe MeTaIo00padaTHIBAIOIINX CTAHKOB U COOMpAIOIIEiics B OyHKe-
pe IbUIeyIaBIMBAIOIIET0 anmnapara, onpeaensercs no gopmyne (2):

M =Mrugs x 1|/ (1-1), T/Tox (2)

rue:

MR - BaJIOBBIM BRIOPOC METAIMYECKON MBLIM 10 JaHHBIM npoekTa [1/IB, 1/rox;

I - CTENEHb OYUCTKH B IbUICYJIaBIMBAOLIEM annapare (mo naHHbiM npoekta [1/IB),
JT0JH OT 1.

2. Ilpu orcyrcTBuM coriacoBaHHoro toma II/IB komnuecTBo MetamiocoAepsKamein
LN, 0Opasylolieiics npu padore MeTauioo0padbaThIBAIOIINX CTAHKOB U COOMpAIOIIEHCS B
OyHKepe MbUICYJIaBIMBAIOIIIETO ammapara, onpeaensiercs mo gopmyie (3):

M=Bb3,6xKixTixy/(l-r])x 103, T/rox 3)

rue:

Ki — ynenbHO€ BbIJIeNIEHHE METAIUIMUECKOM MBI MPU padOTe CTaHKa 1-ro BUJIA, T/C;

Ti - KoaruecTBO YacoB pabOTHI B O/ CTAHKA 1-r0 BHJIA, 4aC/TO/I.

CymMupoBaHue MPOU3BOAUTCS MO BCEM BUAAM 000OpYAOBaHUS, OT KOTOPOrO MPOU3BO-
JUTCS OTBEICHUE BO3/lyXa B JAHHBIN MbUICYJIABIMBAIOIINN anmnapar.

2.0mx00vl, obpazyrowuecs npu UCNOIb308AHUU JIAKOKPACOYHBIX MAMEPUaAnos

B pesynbrare npoBeneHus paboT Mo OKpacke M3AeNuil oOpa3yroTcs OOYKH H3-TI0J
PACTBOPHTEIIA, KECTSIHbIE OAHKH M3-T10]T KPACKH, EMKOCTH HM3-T10]T JIJAKOKPACOYHBIX MaTepHUa-
JI0B, QUIIBTPHI C JJAKOKPACOYHBIMU MaTepUaiaMu, IijiaM THAPOPUILTPOB U T. 1.

Tapa. KonmnyecTBO 00pa3yroOMIMXcsi OTXOIOB Tapbl ompeenseTcs mo Gopmye (4):

P =X Qi/Mix mix 10~ (4)
rue:

Qi—pacxo ChIpbA i-r0 BUIA, KT;

Mi - Bec ChIpbsI 1-10 BUJIa B YITAKOBKE, KT;
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mi — BEC MyCTON yIMaKOBKHU U3-TIOJ] CHIPbsS 1—T0 BUAA, KT.

LInam euopogunempos. Konuuectso 1iama, U3BJIEKa€MOTO U3 BaHH THAPOPUIBTPOB

OKPacOYHBIX Kamep, onpenensiercs mo ¢popmye (5):

(3)

rie:

m, - pacXxo KpackH, UCIIOJIb3YEMbIH JIJIsl TIOKPBITUSA, T/TO;

Q -Itons Kpacku, NOTepsiHHAS B BUAE a’po30ist, %/100;

f, - moJs neryueit yacTu (pacTBOPUTEIS) B JTAKOKPACOUHBIX MaTepuanax, %/100;

k - koaddunmeHT ouncTKN Bo3ayxa B ruapodpuibtpe, %/100. [Ipunumaercs no mac-

nopty Ha rugapoduisTp (0,86-0,97);

B - BnaxHOCTH 1I1amMa, W3BJIEKaeMOro U3 BaHHBI ruapoduiibTpa, %/100.

OO6wruno npunumaetcs B = 0,6-0,7

Dunbmpbl ¢ nakokpacounvimu mamepuaiamy. Konnuectso GUIBTPOB C JAKOKpACcOU-

HBIMHU MaTepHualiaMu onpenensiercs mo ¢popmye (6):
M =My, + [m¢ x Q x (1-f,) X k¢/(1-B)] (6)

re:

Mgw,— pacxoll pUIABTPYIOLIEro MaTepHaia, T/TOx;

k¢ - K09 (DUIHEHT OUUCTKH BO3yXa (QUIBTPYIOIINM 2JIEMEHTOM, T/TOL;

[TpuHUMaeTCs 10 MacmopTy Ha OYHCTHOE 000PYI0BaHUE.

3. Ompabomanusie pmymscodeparcaujue 1amMnbl

Pacuér xommuecTBa oTpabOTAHHBIX JTIOMHHECIICHTHBIX JIAMIT MPOU3BOIUTCSA IO (Hop-
mye (7):

N=>nixTixti/kimr./roxn (7)
Bce o6pa3zoBaBmierocs 0txoja onpeaensiercs no Gpopmyie:
M =N x mi 1T/Ton,
rIe:
11 - KOJTMYECTBO YCTAHOBJICHHBIX JIAMIT 1-TOM MapKH, IIIT.;

Ti - komudyecTBO pabouux AHEH B roay;
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ti - cpenHee BpeMsi pabOTHI OJIHOM JIaMIIbI 1-TOMH MapKu B CYTKH, 4ac; ki — sKkcrmyara-

IMOHHBINA CPOK CIIYKObI JTaMI 1-TOM MapKu JamIIibl, 4ac;

mi - BEC OJTHOM JIaMIIbI 1-TOM MapKH, T.

VYcepeaHeHHbIH cOCTaB PTYThCOACPKALTUX JIAMIT:

ctekino — 92 %;

pTyTh - 0,02 %;

JIpyTUe MeTauibl - 2 %,

npouue - 5,98 %.

3az{a}me: ITo 3aJIaHUIO IIPCIIoAaBaTCIiAd pacchTaﬁTe HOPMATHUBLI 06p8,30BaHI/I}I 0TXO-

J0B MCTaJ'IJIOO6pa6OTKI/I, O0TXOI0B, O6p8,3y}01HI/ICCH IIpHU UCITIOJIb30BAHUHU JIAKOKPACOYHBIX Ma-

TCPHUAJIOB U OTXOHOB PTYTHBIX JIAMII. I/ICXOI[HBIG JaHHBIC, HGO6XOI[I/IMBIG IJi1 pacucTa, Ipca-

cTaBJIeHHI B Tabnuiax 1 — 4.

Tabnuna 1. McxonHble nanHbie Ui pacueTa 00pa30BaHUs METAUTUYECKON CTPYKKH.

HaumeHnoBanue TexHon0rN- VY nenbHOE BhIIEIIE-
YECKOH ormepaluu, BUI 00- HanmMeHnoBaH#e cTaHOYHOTO 000PYI0BaHUHT HHE METAILJINUECKON
pabateiBaeMoro marepuanal Ly, 1/C, K|
1 2 3
TokapHbI€ CTAaHKH, B TOM YHCIIE!
TOKapHBIE CTAHKU U aBTOMAThl MAJIBIX M CPEAHUX 0,0063
pa3MepoB
TOKapHBIE OJTHOLITUH/ICIIBHBIE ABTOMATHI TPOJA0JIBHO- 0,00181
T'0 TOUCHUS
TOKapHbIE MHOTOLIIIMHAEIbHBIE [10JIyaBTOMATBI 0,0097
TOKapHbIE MHOTOPE3I[OBbIE aBTOMAThI 0,0097
TOKapPHO-BUHTOPE3HBIE CTAHKU 0,0056
®dpe3epHble CTAaHKHU, B TOM YHCIIE 0,0139
POI0JILHO-(hpe3epHbIe 0,0029
O6paboTKa pe3aHbeM Uy- | BEPTUKAIBbHO-()pe3epHbIE 0,0042
I'YHHBIX JIeTajieii 0e3 npuMe- | KapycelbHO-(ppe3epHble 0,0042
nenust COX TOPU30HTAIbHO-(hpe3epHbIE 0,0167
bpe3epHbIe CreaIbHBIC 0,0057
3ybodpesepHbie 0,0011
OGapabaHHO-(hpe3epHbIe 0,03
CBepiIbHBIE CTAaHKH, B TOM YHUCJIE 0,0011
BEPTUKAIIbHO-CBEPJIMIIBHBIC 0,0022
CIeIUATIbHO-CBEPJIMIIbHBIE (TT1yOOKO CBEPJICHHS) 0,0083
PacTouHbIe CTAaHKH, B TOM YHCIIC 0,0021
BEPTUKAJIbHO-PACTOYHBIE M HAKJIOHHO-PACTOYHBIE 0,0029
CHEMAJIbHO-PACTOYHBIE 0,0054
3y00]10;10€KHbIE CTAHKH 0,0003
Kommuiekchas o6pabotka | Cranku Tuma «oOpadarbiBaromuii entp» ¢ YITY 0,0131
YYTYHHBIX U3IETUN Moa. 2204BM®@11 u np.
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HaumeHnoBanue TexHOI0TH- VY nenbHOE BhIIEIIE-
YECKOH ormepaluu, BUI 00- HanmMeHnoBaH#e cTaHOYHOTO 000PYI0BaHUHT HUE METAILJINYECKON
pabateiBaeMoro marepuanal Ly, 1/C, K|
1 2 3
TOKapHbIE 0,0025
bpe3epHbIe 0,0019
(;flp 36;;;?141:;613111;1;16{1:1524 Oelf_ CBEPJINJIbHBIE 0,0004
pacToYHbIe 0,0007
TaJJIOB
OTPE3HbIC 0,014
KBapleBaJIbHbIE 0,008
TOKapHbIE 0,0001
OO0paboTka pe3aHbeM Oe- | Gpe3epHble 0,000014
PUILTUEBOM OPOH3BI CBEPJIUJIbHBIC 0,001
pacTo4HbIe 0,00003
TOKapHbIE 0,0008
OO0paboTka pe3aHbeM CBUH- | (pe3epHbIe 0.0006
IIOBBIX OpOH3 CBEpJINJIbHBIE 0,0012
pacTo4YHbIE 0,0002
TOKapHbIE 0,00005
O0OpaboTka pe3anbeM ao- | (hpe3epHbIe 0,000022
MHUHHEBBIX OpOH3 CBEPIIHMIIbHBIC 0,000047
pacTo4HbIe 0,00008

Ta6nuna 2. VicxoaHble TaHHBIC IS pacyéTa 0TX010B, 00pa3yroIIuecs IpH UCIIOIb30-

BaHWH JIAKOKPACOYHbIX MATCPHUAJTIOB. I[OJI?I KpacCKu, IMOTCPAHHAA B BUIAC a3P030JIA

Crioco6 oxpacku

Jlonu Kpacku, MoTepsiHHas B BUE a3po3oi, %/100

(5a)

ITaeBMaTHUeCKHit 0,3
be3Bo3nymiHbIi 0,025

I" upposnexkTpocrarnyeckuit 0,01
[THEBMOAIEKTPOCTATUYECKU I 0,035
DIEKTPOCTATUUECKUI 0,003

[Nopsiuee pacnbuieHNE 0,2

Ta6nuna 3. VicxoaHble TaHHBIC )11 pacdéTa 0TX010B, 00pa3yroIIuecs IPH UCTIOIb30-

BAHUU JIAKOKPACOYHBIX MaTepuanoB. [ons neryuyeir yactu (pacTBOpPUTENS) B JIAKOKpPACOY-

HBIX MaTcpuaiax

Crioco6 Jons neryueit yactu (pacTBOPUTEINS)
Mapka J1aKOKpaco4HbIX MaTepHuajIoB
OKpacKu B JJAKOKPACOYHBIX MaTepraax (fa)
1 2 3
HInaTnéBku T11d-02 0,25
HII-007 0,35
OI1-0010 0,1
XB-005 0,67
MY-0054 0,11
I'pyHTOBKH AK-070 0,86
I'®d-017 0,51
MJI-029 0,4
MY-0054 0,11
Omanu AC-182 0,47
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Croco6 Jons neryueit yactu (pacTBOPUTEIS)
Mapka 1akOKpacOYHBIX MaTepuaioB
OKpacKu B JJAKOKPACOYHBIX MaTepraax (fa)
1 2 3

AK-194 0,72

I'®-820 0,5
MJI-12 0,495

MC-226 0,5

MY-123 0,55

HII-1125 0,6

I1d-115 0,45

[12-265 0,08

BJI-515 0,72

Jlaku AK-113 0,93
AK-1130 0,91

DT-99 0,56

bT-577 0,63

I'®-95 0,51

PazpaBauBaromas xxuakocts PME 0,94
PacnipenenurensHas xunkocts HI-313 0,969

[TonnpoBoynas xugkocTh Ne 18 0,97

Yckoputenb 25 0,9

Yckopurens 30 0,9

[Tacta nonupoBoUYHast 0,15

Tabnuna 4. VicxonHble faHHbIE U1 pacueTa 00pa30BaHUs OTXOA0B PTYTHBIX JIaMII

Twurr mamMmsl OKCILTyaTalMOHHBIH CPOK CI1yXK- Bec nammer, 1, 11,
OBl J1aMII, Yac, K;

JIb 4 6000 25
JIb4-2 6000 24
JIb 6 7500 32
JIb 6-2 6000 32
JIb S 7500 40
JIb 8-5 6000 38
JIb 13 7500 75
JIb 13-2 6000 68
JIb 15-1 15000 118
JIb 15-D 15000 118
JIb 18-1 12000 110
JIb 18-3 12000 1O
JIb 20—1 15000 170
JIB20-2 15000 170
JIb 20-5 15000 170

3ansaTue 7. PacyeT miarsbl 3a HeraTUBHOE BO3/1eCTBHE HA OKPYKAIOUIYI0 CPeay
(4 yaca)

Leab: paccMOTpETh METOAUKY ILIATHI 32 HETATUBHOE BO3JEHCTBUE HA OKPYKAKOLIYIO
cpeny. Ha kOHKpeTHOM mpumepe paccuuTaTh pa3Mep IIaThl IPOMBIIUIEHHOTO MTPEANPUSITUS

3a BBI6pOCBI 3arpsA3HAIONINMX BEIICCTB U O6paBOBaHI/I}I OTXOJOB.
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Teopernuyeckasi 4acThb.

CornacHo ct1.16 ®@enepanpHoro 3akoHa No7-D3 «O0 oxpaHe OKpYXKaIOIIEH Cpebl»,
BCE OpraHM3alMy ¥ MHAUBUAYAJIbHBIE MPEINPUHUMATEIN, KOTOPBIE HCIIOIB3YIOT B CBOEM
Ou3Hece OOBEKTHI, BIUSIONIME HEraTUBHBIM 00pa30M Ha OKPYXKaroIIyl Cpeidy, JOJIKHBI 3a
3TO IIATUTb.

Poccuiickoe 3aKOHOAATENBCTBO MPEAYCMATPUBAET U KATETOPUH OPTaHU3aLUi U UH]IU-
BUyaJbHBIX IPEIIPUHUMATEIEH, KOTOPbIE HE IUIATAT 3a 3arpsi3HEHUE OKPY KAIOIIEeH Cpebl.
Ilox neiicTBHE 3aKOHA MONAAAIOT MHAMBUAYAJIbHbIE MPEANIPUHUMATENN U OpraHU3aluu, KO-
TOPBIE BELYT CBOIO JEATEIBHOCTh Ha 00bekTax IV kareropuu onacHOCTH, Ha KOTOPBIX:

- OTCYTCTBYIOT BBIOPOCHI paluOaKTUBHBIX BEILIECTB;

- OTCYTCTBYIOT COpPOCHI 3arpsI3HAIONINX BEIIECTB, 00pa3yrOIIMUXCS MPHU UCTIOIb30BAHUH
BOJIbI JUIl POMBILUIEHHBIX HYK]I, B KAHAIU3ALMIO U B OKPY>KAIOILYIO CPENY, U B IIOBEPXHO-
CTHBIE ¥ TIOA3EMHBIE BOJAHBIE OOBEKTHI, @ TAK)KE HA 3eMHYIO TTIOBEPXHOCTH;

- €CTh CTAI[MOHApPHBIE MCTOYHUKH BBIOPOCOB 3arps3HSIONIMX BEIIECTB, MPH 3TOM HX
KoJinuecTBO He O0oJiee 10 TOHH B roj.

[Tpu onpenenennu miaTexHoONH 6a3bl yUUTHIBAIOTCS:

- 00beM UM Macca BIOPOCOB U COPOCOB 3arpsi3HAIOILIMX BEIIECTB B MpeJesiax HopMa-
TUBOB JI0ITyCTUMBIX BEIOPOCOB U COPOCOB;

- 00BeM MM Macca BBIOPOCOB U COPOCOB 3arpsI3HAIONINX BEUIECTB B MpEJeax JTUMHU-
TOB Ha BBIOPOCHI U COPOCHI 3arPs3HSIOIINX BEIIECTB U MUKPOOPTaHU3MOB;

- 00beM uiM Macca BBIOPOCOB M COPOCOB 3arpsi3HSIOIINX BELIECTB, MPEBBILIAIOIINE
HOpPMAaTHUBBI, YKa3aHHbIE B MIOAIYHKTE «a», JUMUTHI (BKJItOUasl aBapuilHbIE BEIOPOCHI U COpPO-
Cbl), YKa3aHHbIE B NOJANYHKTE «0» IIpaBui ucuncieHuss 1 B3UMaHUs IJIaThl HA HETATUBHOE
BO3JICICTBHE HA OKPYKAIOLIYIO CPEY;

- IMMUTBI Ha pa3MEILEHUE OTXOA0B ITPOU3BOJICTBA U MOTPEOIEHNS U UX ITPEBBILLICHUE.

B konue centadps 2016 roga Bcrynuio B cuy [locranosnenue [IpaButenbctsa, yc-
TaHOBHUBILIEE HOBBIE CTABKM IUIATHI 3a HEraTMBHOE BO3JEHCTBHE HAa OKPYKAIOILIYIO CpELy

(IToctanoBnenue IIpaButensctBa PO ot 13.09.2016 Ne913).
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[Inata B nmpenenax (paBHBIX HJIM MEHEE) HOPMATHUBOB JIOMYCTUMBIX BBIOPOCOB 3arpsi3-
HSIOIIMUX BEHIECTB WM cOpocoB 3arps3Hstomux Bemects (I1,;) paccuntbiBaercsa mo popmy-

JI€C:

rue:
M, - miiarexkHas 0asa 3a BIOPOCHI WJIM COPOCHI 1-r0 3arpsI3HAIONIETO BEUIECTBA, OMNpe-

nensiemMasi TUIoM, 0OsI3aHHBIM BHOCHUTH IIIaTy, 32 OTYETHBIA MEPUOJ KaK Macca WM 00beM
BBIOPOCOB 3arps3HSAIONIMX BEIIECTB WM COPOCOB 3arpsi3HSIOIIUX BEIIECTB B KOJIWYECTBE
paBHOM JINOO MEHEE YCTAaHOBJICHHBIX HOPMATHUBOB JIOMYCTUMBIX BBIOPOCOB 3arpsi3HSIONINX
BEIIECTB WJIM COPOCOB 3arpsI3HSAIONINX BEUIECTB, TOHHA (KYy0. M);

H,, - cTaBKka miathel 3a BEIOPOC WM COPOC 1-r0 3arpsI3HSIONIETO BEIIECTBA B COOTBETCT-
Bun ¢ [loctanosnenunem [IpaBurtenpctBa Ne913, py6eit/Torna (py0mneit/ky0. m);

Ky« - TOMOMHUTETHHBIN KOA(DPUITUEHT K CTaBKaM TUIATHl B OTHOIIICHUU TEPPUTOPUN U
00BEKTOB, HAXOAAIUXCS MO 0CO00H OXpaHOil B COOTBETCTBUU C (eIepaTbHBIMU 3aKOHAMH,
PaBHBII 2;

Ky - KOappuimeHT Kk cTaBkam ImiaThl 3a BBIOPOC MIIM COPOC 1-r0 3arps3HSIOIETO Be-
mecTBa 3a 00BEM WIIM Maccy BBHIOPOCOB 3arps3HSIIONIMX BEHIECTB, COPOCOB 3arps3HSIONMINX
BEIIIECTB B MpeEJeiax HOPMATUBOB JIOMTYCTUMBIX BBIOPOCOB, HOPMATHBOB JTOMYCTUMBIX COpPO-
COB, paBHbI 1;

Il - KOJIMYECTBO 3arpsI3HSIONINX BEIIECTB.

[Inata 3a pa3melieHre OTXOAOB B Mpeaenax JUMHTOB Ha pa3MElICHHE OTXOJO0B, a
Tak)K€ B COOTBETCTBHH C OTUETHOCTHIO 00 00pa3oBaHWM, yTUIN3AUU, 00€3BPEIKUBAHUU U O
pa3MelIeHNH OTXOJOB, MPEACTABIAEMON CyOBEKTaMU Majoro M CPEJHEro MpearnprUHUMA-
TEIhCTBA COTJIACHO 3aKOHOATENbCTBY Poccuiickoii denepaiinu B 00J1aCTH 0OpaIieHus ¢ oT-

xonamu (ITnp), paccunTteiBaeTcs mo Gpopmyiie:
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rie:

M,, - maTexxHas 6a3a 3a pa3MeleHrue 0TX0A0B j-ro Kjacca OMacHOCTH, onpeesiemMas
JUIIOM, 00SI3aHHBIM BHOCHUTD TUTIATY, 32 OTYETHBIN MEPHOJT KaK Macca Wiu 00beM pa3MeIleH-
HBIX OTXOJ/IOB B KOJIMYECTBE, PABHOM WJIM MEHEE YCTAHOBJIEHHBIX JUMUTOB Ha pa3MelleHHE
OTXOJI0B, TOHHA (KYO0. M);

H, - craBka miatel 3a pa3MenieHne 0TXOI0B j-r0 KJIacCa OMACHOCTH B COOTBETCTBHUU C
ITocranosnenunem IlpaButennctBa Ne913, pyOneii/Tonna (pyoiiei/ky6. m);

K, - k03 puumeHT k cTaBke miaThl 3a pa3MeNIeHHe OTXOA0B j-T0 Kjacca OMacHOCTH
3a 00bEM WJIM MacCy OTXOJOB NMPOMU3BOJCTBA W MOTPeOICHUs, pa3MEIICHHBIX B Ipenaenax
JUMUTOB Ha MX pa3MeIleHHE, a TAKKE B COOTBETCTBUH C OTYETHOCTHIO 00 00pa3oBaHUM, UC-
MOJIb30BAaHUH, 00E3BPEKUBAHUHA M O PA3MEIEHUU OTXOJI0OB MPOU3BOJICTBA M MOTPEOICHMUS,
IPEACTaBIIEMON B COOTBETCTBUH C 3aKOHOAATENIbCTBOM Poccuiickoii denepanyu B o0jacTu
oOpareHus ¢ 0TX0/IaMu, PaBHBIH 1;

K.; - ctumynupyoomuii k03QpQHUIHMEHT K CTaBKe IJIaThl 32 pa3MeUIeHHe OTXOJO0B j-r0
KJIacca OMacHOCTH, MPUHUMAEMbIH B COOTBETCTBUM C MYHKTOM 6 ctatbu 16.3 denepaibHOrO
3akoHa «O0 oXpaHe OKPYXKAIOMIEH CPEeIbI»;

N - KOJIMYECTBO KJIACCOB OMACHOCTH OTXOJIOB.

B 3aBucumoctu oT cOOJIIOIEHHUSI HOPM U JIUMUTOB MPUMEHSIOTCA KOADPUIIMEHTHI

2016 rona o 2019 cnenyromiue:

Crny4aii npriMernienust KodhduipeHTa Koaddurument
OTtxompl, mepepaboTaHHBIE CAMOCTOSATEIHHO B TPOU3BOJICTBE, ITYIIECHEI BO 0
BTOPUYHOE HCIOJIb30BaHUE
Br10pocs! (cOpochl) B Ipejienax yCTaHOBJIEHHBIX HOPMaTHBOB 1
Macca 0TX00B B Ipeiesiax YCTaHOBJICHHBIX JIUMHUTOB 1
Br16pock! B ipeenax 00eMOB BPEMEHHO JIOITYCTUMBIX BBIOPOCOB B T1e-
PHUOJT MEPOTIPUSITHIA TIO OXPAHE IKOJOTUU U MOBBINICHUU YPPEKTUBHOCTH 5
3aIUThI TPUPOJIBI
Macchl 0TX0J10B, MPEBHINIAIONINE YCTAHOBICHHBIC TUMUTHI 5
Br16pock! (cOpochl), mpeBhIIalomue 00beM, YCTAHOBICHHBIN CIICIIHAITb- 75
HBIMH pa3peleHUsIMU

3amanue: Paccunrtarh MaTy 3a HETATUBHOE BO3JEHCTBHUE HA OKPYKAIOUIYIO Cpeay MO
JTaHHBIM Tabs. 1 ¥ 2 ¥ UCHONIb3ys CTaBKM TUIATHI TIpuBeAcHHBIC B [locTanoBnennn [IpaBu-
TeabcTBa Ne 913.

Tabmuma 1. [lepeuens 3arpsS3HSIONIMX BEIIECTB, BHIOPACKIBAEMBIX B aTMOCHEPY
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Kpurepun
KayecTBa
o BemectBo ATMOC(EpHOTO Bri0poc BemecTBa
H/H — p BOSI[yX&
HaNMeHOBAE Kox (OBYB), Kiacc MakcuManbHBIN, | BanoBsii,
OMACHOCTU r/c T/TONq
Mr/ms
1 2 3 4 5 6 7
1 XGHGZZIOKC“' 123 0,400 3 0,0067800 0,0048850
Mapranen u
2 ero CoeIHHe- 143 0,010 2 0,0000120 0,0008650
HUA
3 ASOTC; ’;HOK' 301 0,200 3 0,0247838 0,4814945
4 A30Ta OKCHI 304 0,400 3 0,0040274 0,0782428
5 Caxa 328 0,150 3 0,0045812 0,0767014
6 AHrHIpH 330 0,500 3 0,0033143 0,0523867
CEpPHUCTBIN
7 Vmeggia oK 337 5,000 4 0,0589229 0,5622496
dTopuctsie
8 COC/THHEH. Ta- 342 0,020 2 0,0000028 0,0002000
3000p.
9 Kcmmnon 616 0,200 3 0,0023437 0,1125000
10 Tonyon 621 0,600 3 0,0017361 0,0850000
11 Crpr - 1042 0,100 3 0,0005208 | 0,0255000
OyTHITOBBII
12 C““T;;“HO' 1061 5,000 4 0,0003472 | 0,0170000
13 OTHIIEIUIO30JIbB 1119 0,700 - 0,0002778 0,0136000
14 ByTuianerar 1210 0,100 4 0,0003472 | 0,0170000
15 ALleTOH 1401 0.350 4 0,0002431 | 0,0119000
16 BeH3uH 2704 5,000 4 0,0064444 | 0,0068600
17 Kepocun 2732 1,200 - 0,0092331 | 0,1275407
18 VaiT-criuput 2752 1,000 ; 0,0023437 | 0,1125000
19 Bspewmennere 2902 0,500 3 0,0022917 | 0,0825000
BEIIECTBA
[Ib116 HEOpTa-
HHUYECCKasa CO-
20 nepk.>70% 2907 0,150 3 0,0019600 | 0,0050400
JBYOKHCH KpEM-
HUA
[Ib116 HEOpTa-
HHUYECKasa CO-
21 nepx. 20-70% 2908 0,300 3 0,0037333 | 0,0215040
JIBYOKHCH KpEM-
HU
UTOTO | 0,1342465 | 1,8954697
Tabmuma 2. [lepeuens 006pa3yromuxcs 0TX0I0B
Ne HanMenoBanue Kon [IpousBoacTBO Knacc Komi-Bo oTX0110B
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/i OTXOJIOB o (HaMMEHOBAHUE) OMacHOCTH y y
DKKO otxona TToR | MroX
1 2 3 4 5 6 7
PTyTHBIC TAMIIBI, JTIO- OcBelleHre NOMENIEHUN 1
| | MMHECICHTHBIE PTYTh- TEePPUTOPHUH; 3aMeHa 0Tpabo- 1 0.002 i
coJieprkalie Tpyoku TaHHBIX JIIOMUHECIIEHTHBIX ’
oTpaboTaHHBIE U OpaK Jami;
Hroro I xnacca ormacHOCTH 0,002 -
OTtxo/bI (OCaaKu) IpU
MeXaHH4YeCcKoH 1 Ono-
2 JIOTUYECKOU OYHUCTKE Pabora OHMCTHEIX COOpYKe- 3 14,400 )
CTOYHBIX BOJI (0CaZ0K HUH
OC moliku Kosec
aBTOTPAHCIIOPTA)
BcenpiBaromias mieHka
N PaboTa ouncTHBIX COOpyxKe-
3 n3 BedTeyIOBUTENEH . 3 0,284 -
(OeH3uHOYIOBHUTEIEH) i
Hroro TII kmacca ormacHOCTH 14,684 -
4 [1lak cBapOYHBII CBapoyHbIe pabOTHI 4 0,100 -
Mycop oT OBITOBBIX
5 | MOMCLICHHI HECOpTH- Xo03. ObITOBASI IEATEINBHOCTh 4 15,189 69,040
pOBaHHBIN (MCKITIOUast
KpYIHOTa0apUTHBIN )
6 | Mycop crpouTensHbIi CrpouTebibie 4 500,0 | 2000,0
paboThI
Otxompl (Ocanku) U3
BBITPEOHBIX SIM U XO-
7 34 CTBEHHOOBITOBLIE Xo03. OBITOBAs NEATEILHOCTD 4 201,6 201,6
CTOKH (0TXO0/BI OMO-
TyaJIETOB)
Hroro TV knacca ormacHOCTH 716,889 | 2270,640
OcTtaTku 1 orapku
8 CTaJIbHBIX CBaPOYHBIX CBapouHbie pabOTHI 5 0,096 -
DJIEKTPOJIOB
I'pynr,
00pa3oBaBIIMNCS TPU
BriemouHOMNOrpy304HbIE pa-
g | [POBCICHMH Semle- GOTEI, TTAHHPOBKA 1 61ar0- 5 8250,000 | 5000,00
pOHHBIX paboT, He3a- o
N YCTPOMCTBO TEPPUTOPUU
IPSA3HEHHBIN OMACHBI-
MU BEIIECTBAMHU
Hroro V xiracca omacHOCTH 8250,096 | 5000,000
UTOro 8981,671 | 2270,64

3ansTue 8. Cemunap «30/101L1aKOBbIE OTX0AbD> (8 YacoB)

Bomnpocs! st 00cyxkaeHUs:

1. DKOJI0rus Imponecca CKUranuAa yrisl 1 XpaHCHHA OTXOJ0B.

2. 3apyOeKHBIN OMBIT MEPEPaOOTKH 30JIbI.




[TepepaboTka 3o0momnakoB B Poccun.

O6opynoBanus AJis yaaBauBaHus 30161 yHoca (fly ash).

Asmartckas acconuanus yroiabHoi 30161 (Asian Coal Ash Association).
[TommydeHne METaJIJIOB U3 YTOJIBHOU 30J16I.

W3roToBneHNe CTPOUTENHHBIX MaTEPHAIIOB (LIEMEHT, KUPIHY, OJIOKH).

N3roroBneHne HAMOIHATENEN JJIs1 JOPOIHOTO MTOJIOTHA.

A S A L R

CtpouTenbHblE TPOEKTHI (CTEHOBOW MaTepuan).
10. TIpou3BOACTBO pa3IMYHBIX HAMOJHUTEIEH.
11. Cenbckoe X03UCTBO (CTAOMIN3ATOPHI TTOYBHI).

3amaHue: MOJArOTOBUTH JOKJIA/ M MPE3CHTALIMIO 110 BHIOpaHHOH TEMeE.
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I11. YYEBHO-METO/JUYECKOE OBECIHEYEHUE CAMOCTOSTEJBHOM PA-
BOTBI OBYYAIOIIINXCA

Y4eOHo-MeTonu4YecKoe O00eCreYeHne CaMOCTOSTENbHOW paboThl O0ydYaromUXCs MO

muciuiuinHe «PecypcocOepexeHne U TEXHOJIOTUU NepepadOTKU OTXOIO0BY MPEICTaBICHO B
[Ipunoxenuu 1 u BKItOYaET B ceOs:

IIPUMEPHBIE HOPMBI BPEMEHHU HA BBINOJHEHHE M0 KAXKAOMY 3aaHUIO;

CKHUC PCKOMCHAAIUHU 10 UX BBITIOJIHCHUIO,

- IUIaH-Tpa(uK BBIIOJHEHUS] CAMOCTOSITEIbHOM pabOThl 10 AUCLMILIIMHE, B TOM YHCIIE
- XapaKTepHUCTUKA 3aJJaHUi JJI1 CaMOCTOATEIbHON pabOThl O0YUAIOIIUXCS M METOUYE-

- TpeOOBaHM K NMPEACTaBICHUIO U O()OPMIIEHUIO Pe3yJIbTaTOB CaMOCTOSITEIbHON palo-

TBI;
- KPUTCPHUH OLICHKH BBIIIOJIHCHUA CaMOCTOSITCJILHOM pa6OTBI.
IV.KOHTPOJIb JOCTHKEHUSA LIEJJEH KYPCA
Ne KonTponupyemsie Koap! 1 sTansl popmupoBanus OneHouHble CpeCTBA
n/m pazzensl / TeMbl KOMIIETCHIINN TEKYIIHHA IIPOMEXKYTOYHAs
JUCLIATUIMHBI KOHTPOJIb aTTecTanus
1 Pazpen 1 [1K-10 -MeToauku noucka | YO-1, YO-3,
MAaTeHTHBIX JOKY- I1P-2

MEHTOB C UCIIOJIb-
30BaHHEM UH)OP-
MaIMOHHBIX TEXHO-
JIOTUH O TIepepa-
00TKE U yTHIIH3a-
1MW OTXOJIOB;
-TIPUHIIMATIBI TI0-
CTPOCHHMSI CpABHH-
TEJIbHBIX ONTMCAHUI
XapaKTEPUCTHUK U
KOHCTPYKTHBHBIX
0COOCHHOCTEH HO-
BBIX TEXHUYECKUX
pelIeHH cucTeM
3aIIMUTHl YeJIOBEKA U
cpeapl oOuTaHMs B
oOrnactu nepepa-
OOTKH OTXOJIOB;
-KpUTEPHUH OIpejie-
JIEHUS TPaKTHUYe-
CKOM IIEHHOCTH U
3¢ HeKTHBHOCTH
MPUMEHEHUS METO-
JIOB TIEPEepabOTKH U
YTHJIM3AIUU OTXO-
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JIOB TIPOM3BOJICTBA
Y TIOTpeOICHMS,
-TIPOLIEAYPHI MPAK-
THYECKOTO BHEJpe-
HUSI B IPOU3BOJICT-
BO pa3pabatbiBae-
MBIX HHHOBAaI[UOH-
HBIX TEXHUYECKUX
penieHuii B 001acTu
oOparmeHus ¢ 0TXo-
JTAMH.

-IIPUMEHSATH UH-
(dbopMaImoHHbIC
TEXHOJIOTHH JIS
MOMCKa MHHOBAIIH-
OHHBIX TEXHUYE-
CKHMX pELICHUN U
TEXHOJIOTH B 00-
JacTu oOpaIieHus ¢
OTXOJaMHU TIPOU3-
BOJICTBA U TIOTPEO-
JICHUS;
-aHaJIM3UPOBATH
XapaKTePUCTUKU U
KOHCTPYKTUBHbBIE
0COOEHHOCTH MUHHO-
BAI[IOHHBIX TEXHH-
YECKHUX PELICHUH,
COCTaBJIATH CPaBHH-
TEJIbHBIE ONTMCAHUS
aHAJIOTOB.

-HaBbIKaMH T0-
CTPOCHUS CPaBHH-
TEJIbHBIX OIHCAHUM
XapaKTEPUCTHK U
KOHCTPYKTHBHBIX
0COOEHHOCTEH HH-
HOBAIlMOHHBIX TEX-
HUYECKUX perie-
HUH;

-HaBBIKAMH (HOpMH-
poBaHwus TpeboBa-
HUIA Ha pa3paboTKy
WHHOBAIIMOHHBIX
TEXHUYECKUX pe-
HIEHUH 10 nepepa-
00TKE U yTHIIH3a-
I OTXOZIOB TPO-
U3BOJICTBA U TO-
TpeOIeHMS.

Paznen 11

I1K-21

OCHOBBI OIIpE€ACIC-
HUA OIIACHBIX TCX-
HOJIOTHYECKHUX IIPO-
LHECCOB U ITPOU3-
BOACTB I10 BJIIHUAHHIO

VO-1, VO-3,
I1P-2
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Ha OKPY’KaIOIIYIO
HOPUPOJHYIO Cpey
OLIEHUBAThH CTETIEHb
HETraTUBHOTO BO3-
JIEUCTBUA TPOU3-
BOJICTBEHHBIX IPO-
LIECCOB Ha OKpY-
KAIOILYIO Cpeay
HaBBIKaMH 10100pa
TEXHOJIOTHI mepe-
paboOTKH OTXOJIOB

TunoBbsle KOHTPOJILHBIE 3a/IaHMSI, METOJAMYECKUE MaTepUabl, ONPEAEISIONINE MPolie-
Jypbl OIIEHUBAHUS 3HAHWW, YMEHUIM U HABBHIKOB U (MJIM) OMbITA JIEATEILHOCTH, a TAKXKE KpH-
TEPUU U MOKA3aTeIH, HEOOXOUMBIE ISl OLICHKU 3HaHWM, YMEHHUI, HAaBBIKOB U XapaKTepu-
3yIOIIME ATarnbl (HOPMUPOBAHUS KOMIETEHIIUNA B POIIECCE OCBOEHUSI 00pa30BaTEIbHOM MPO-
rpamMMBbl, OpeacTaBieHbl B [Ipunoxenun 2.

V.CIIMCOK YYEBHOM JIUTEPATYPbI U UHOOPMAILIMOHHO-
METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(21eKmpoHHbIE U NEeYamHble U30AHUS)
1. Xopomaus, JI. b. OCHOBHBIE TEXHOJIOTMU NEPEPAOOTKU NPOMBIIUIEHHBIX H TBEP-

JIbIX KOMMYHaJIbHBIX OTXOJO0B [DJEKTpOHHBIN pecypc|: yueOHoe nocodue / JI. b. Xopoma-
BUH, B. A. bensikos, E. A. Canos; nox pea. A. C. HockoB. — DJIEKTPOH. TEKCTOBBIE JIaH-
Heie. — ExatepunOypr: Ypanbckuii penepanbubiii yausepcurer, 9bC ACB, 2016. — 220 c.
— Pexxum nocrtyna: http://www.iprbookshop.ru/66561.html

2. lllymaes, B. A. Teopus u npaktuka pecypcocoepexeHus: [ DIeKTpoHHBINH pecypc]:
moHorpadus / B. A. lllymaeB. — DnexTpoH. TekcToBble nanHbie. — M.: Pycaiine, 2016. —
234 c¢. — Pexxum noctyna: http:// www.iprbookshop.ru/61669.html

3. Kamiok, A. B. MoaepHuzanust cUCTeMBbl YIpPaBIIEHUSI pecypcocOepekeHneM Ha
IPOMBINIJICHHBIX MPEANPUITHAX [DNEKTPOHHBIN pecypc]: moHorpadus / A. B. Kamok. —
DJIEKTPOH. TeKCTOBBIE AaHHble. — M.: U]l «OkxoHomuueckas razera», UTKOP, 2012. —

140 c. — Pexxum goctyna : http://www.iprbookshop.ru/8387.html

JlonoJIHUTEIbHASI JINTEPaTypa
(neuammoie u 371eKMpPOHHbLE U30AHLUSL)
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1. dappaxos, A. I'. Hepro- u pecypcocOepekeHne B CTPOUTENHCTBE M TOPOJCKOM
xo3siicTBe : yueObnoe mocodue /A.I. dappaxoB — Mocksa : M3n-Bo Accommaru CTpou-
TEJIbHBIX BY30B, 2016, 166 c.

2. XopomaBuH, JI. b. OCHOBHbBIE TEXHOJOTHH MEPEPaOOTKH MPOMBIIUICHHBIX H
TBEPJBIX KOMMYHAJILHBIX OTXOJIOB [DNEKTpOHHBINA pecypc] : yuebnoe mocodue / JI. b. Xo-
pomaBuH, B. A. bensikos, E. A. Cainos ; nox pen. A. C. HockoB. — DJIEKTPOH. TEKCTOBBIE
nanable. — ExatepunOypr : Ypansckuil ¢enepanpubiii yauepcutet, ObC ACB, 2016. —
220 c. — 978-5-7996-1747-9. — Pexum noctyna: http://www.iprbookshop.ru/66561.html

3. Cadumn, P. I'. Texnonorust nepepabOTKu IPEBECHBIX OTXOJIOB B T€HEPATOPHBIN
ra3 [DnexkTponHsiit pecypce] : monorpadus / P. I'. Cadun, H. @. Tumepbaes, 3. I'. Carraposa
; mox pen. JI. I'. IlleBuyk. — DaeKTpoH. TeKCcToBbIe AaHHbIe. — Kazanp : Kazanckuii Hanmo-
HaJIbHBIM MCCJIE0BATENBCKUN TEXHOJOTUYECKui yHuBepcutert, 2014. — 116 ¢. — 978-5-

7882-1697-3. — Pexum noctyna: http://www.iprbookshop.ru/64017.html

4. UYepnoycos, I1. Y. Penukaunr. TexHosoruu nepepaboTKy U yTUIU3AIUN TEXHO-
TeHHBIX 00pa30BaHUN M OTXOJOB B YEPHON METAILTYPIHH [DIEKTPOHHBIA PECcypc]| : MOHO-
rpadus / I1. . UepHoycoB. — DneKTpoOH. TeKCTOBbIC AaHHBbIe. — M. : M3marensckuii [lom
MUCuC, 2011. — 428 c¢. — 978-5-87623-366-0. — Pexum jgocrymna:
http://www.iprbookshop.ru/56213.html

HopMaTHBHO-IIPABOBbIE MATEPHAIbI'
1. denepanbubiii 3akoH OT 10.01.2002 N 7-D3 «O06 oxpaHe OKpYKarolen Cpebi»
2.TOCT P 15.011-96 Cucrema pa3pabOTKu ¥ MOCTAHOBKH MPOTYKIIUHA HA TIPOU3BOI-

ctBo (CPIIII). [TarentHsie uccnenopanus. CoueprkaHue U MOPSIOK MPOBEICHUS

Ilepeyenb pecypcoB HHPOPMANMOHHO-TEJICEKOMMYHUKAUUOHHOU ceTH «HTEp-

HET»

1. XXypnuan «TBepasie ObITOBBIE OTXOIBI» — Peskxum noctyna: http://www.solidwaste.ru

! I[aHHLIﬁ pas3acii BKIIOYaCeTCA Ipu H606X0,HI/IMOCTI/I
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2. HayuHo-mpakThueckuil *)ypHain «OKOJOTHus NpOU3BOACTBa» — PexuMm nocryna:

http://www.ecoindustry.ru

3. MuHHUCTEpPCTBO MPUPOIHBIX pecypcoB Poccmiickoit denepanuu - opuUIIUATHHBIN

caur http://www.mnr.gov.ru/.

4. Pocnatent ®@enepasibHasi ciayxk0a 10 HHTEIUIEKTyaJbHOW COOCTBEHHOCTH

https://rupto.ru/ru

VI. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO INCHUITIJIMHBI

Jlist obecniedeHns: CUCTEMATHIECKOM U PEryJIIpHOUN pabOThI IO M3yUYECHUIO TUCIIUTLIAHBI
U YCIIEIIHOIO MPOXO0XKACHUS MPOMEKYTOUHBIX U UTOTOBBIX KOHTPOJBHBIX UCIBITAHUNA CTY-
JEHTY PEKOMEHIYETCS:

1. KoHcreKT JeKuuid 10KEeH KPaTKo U MOCeI0BaATeNbHO (PUKCUPOBATH OCHOBHBIE T10-
JIO’KEHHUSI, BBIBOJIbI, (DOPMYIUPOBKHU, MPU 3TOM MOMEYasi BaXKHbIE MbBICIH, BbIACIAS KIIOUe-
BBI€ CJIOBA, TEPMHUHBL. TEPMUHBI U MMOHATHAS HEOOXOAMMO MPOBEPUTH C TIOMOIIBIO SHITUKIIO-
NEIUi, CI0Bapeil, CIIPaBOYHUKOB U NIp. JIEKIIMOHHBIE MaTEpHUaNbl UCIIOIB3YIOTCS IPU CaAMO-
CTOSITEJIBHON TIOJITOTOBKE C 00s13aTEILHBIM HCIIOIB30BaHUEM JOMOTHUTEIBHBIX PEKOMEH/IO0-
BaHHBIX UCTOYHUKOB. ECITM caMOCTOSITENIFHO HE yAaeTCsl pa300paTbcs B MaTepuaie, HeoOXo-
IUMO cOPMYIMPOBATH BOMPOC JJI Pa3bsICHEHUS y MpenojaBaTeis Ha KOHCYJIbTALUU WIH
HA NPaKTUYECKOM 3aHSATHH.

2. IIpy nOArOTOBKE K KOHTPOJIBHBIM MEPONPUATHSIM NOBTOPUTH 3AKOHCIIEKTUPOBAHHBIN
Ha JIEKIMOHHOM 3aHATHUHM MaTeEpUal U JOMOJHHUTh €r0 ¢ yYeTOM PEKOMEHIAOBAHHOM IO JIaH-
HOU TEME JIMTEPATYPHI.

3. IIpu caMOCTOSATENILHOM U3YYEHUN TEOPETUUECKON TEMBI J€NaTh KOHCIIEKTBI, UCIIOJIb-
3ysl PEKOMEHIOBAHHBIE JTUTEPATYPHBIE HCTOYHUKHU.

4. ITpn mOAroTOBKE K MPAKTHUYECKUM paboTaM NmpopadboTaTh TEOPETUUECKUN MaTepua,
peLIeHUE 3a7a4 BBIIOJIHATH 110 AJITOPUTMY.

5. Ilpyu moAroTOBKE K CEMUHAPCKUM 3aHATUSAM HCIOJIb30BAaTh HECKOIBKO MCTOYHHUKOB
uHpopmaruu. Eciu o0cykaaemMblid aclieKT HOCUT JUCKYCCUOHHBIM XapakTep, ClIeIyeT U3y-
YUTh CYIIECTBYIOIIME TOYKH 3PEHUS M BBHIOPATH TOT MOJXOJ, KOTOPHIA CTYACHT CUUTACT

Hau0OoJee BEpHBIM, IIPH 3TOM 00s13aTEILHO ApTYMEHTHUPOBATH COOCTBEHHYIO MO3HIIMIO.
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PexoMenaanuu mo padore ¢ HAy4HOU U y4eOHOM JJUTEpPaTypOil

PaboTa ¢ nuTeparypoii SBIS€TCS CPeACTBOM Oosiee rTyOOKOTO M3YYECHUS TUCIIUILIAHBI
U SIBISIETCS. HEOTHEMJIEMOW YaCThIO MPO(PECCHOHATBHON JEATeIbHOCTH OYIyIIeTo BBITYCK-
Huka. PaboTta ¢ yueOHON U HAy4yHOU TUTEpaTypoil HE0OX0AUMa PHU MOATOTOBKE K YCTHOMY
OTPOCY HAa CEMUHAPCKHUX 3aHATHSIX, K KOHTPOJBHBIM paboTaMm, TeCTUPOBaHUIO, 3aueTy. OHa
BKJIFOYAET MPOPaOOTKY JIEKIIMOHHOTO MaTepuraa, peKOMEHJOBAaHHBIX HCTOYHUKOB U JIUTEPa-
TYpBI 110 TEMATHUKE JeKiui. B mpoiecce paboThl ¢ ydeOHON M HAYYHOU JUTEPATypOid MOXK-
HO:

- JIeJIaTh 3aIMCH, CO3/1aBaTh IIEPEUYEHb OCHOBHBIX BOIIPOCOB;

- COCTaBJISITh TE3UCHI (IUTUPOBAHNE HANOOJIEe BaKHBIX MECT CTaThU WJIA MOHOTpaduH,
KpaTKOE U3JI0KEHNE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHIEe OCHOBHBIX BOIPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCIIEKTHI.

Paboty c nuTeparypoil cienyeT HauMHATh C aHalM3a PEKOMEHJOBAaHHOW OCHOBHOW U
JIOTIOJTHUTEIPHOU JTUTEPATYPHI, yIeOHO-METOUICCKUX U3aHUN, HEOOXOIUMX ISl H3yUCHUS
JTUCITUTUIMHBI ¥ BBITIOJTHEHUST MPAKTUYECKUX paboT. B ciyuae BO3HHMKIIMX 3aTpyIHEHHI B
NOHUMaHUU y4eOHOro MaTepualia, clieqyeT oOpaTUThCA K JIPYrMM MCTOYHHKAM, /i€ U3J0-
KEHUE MOXKET 0Ka3aThCsl 00JIee TOCTYITHBIM.

PexomeHnaanum 1mo noaAroToBKe K 3K3aMeHy
[Ipu nmoaroToBKe K sK3aMeHy HEOOXOAMMO OPUEHTHUPOBATHCS HA JIEKIIMOHHBIN MaTepu-

a1 U peKOMEHIyEMYIO JIUTEPaTypy.
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VILMATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCIIUITJINHBbI

MaTepI/IaHBHO—TeXHI/I‘-IeCKOC oOecrieucHue AUCHUIUIMHBI IMIPEAYCMATPUBACT HUCIIOJIb30-
BaHHC MYHBTHMCHHﬁHOﬁ anmnaparypoel JJisi ACMOHCTpallikd HIUIIOCTPATHUBHOI'O MaTCpHalia

(cmaia-npe3eHTaIum).
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[Tpunoxenue 1

MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUNCKOM ®EJIEPALIVNA

®denepanbHOE TOCYIAPCTBEHHOES aBTOHOMHOE 00pa30BaTeIbHOE YIPEIKICHUE BRICIIIETO 00pa30BaHUS
«/la1bHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»
(IBOY)

NH)XEHEPHAS IIKOJIA

YYEBHO-METO/JUYECKOE OBECIHIEYEHUE CAMOCTOSTEJBbHOM
PABOTbBI OBYUYAIOILIINXCA
no gucuuiuiuHe «PecypcocOepe:xxenne U TEXHOJIOTUH NePepadOTKH 0TXO0A0B»
Hanpasiaenue noaroroBku 20.04.01 TexnochepHas 6€30MacHOCTH
Maructepckas mporpamma «OxpaHa OKpyKarolel cpelibl 1 pecypcocOepeskeHne»
dopmMa NOATOTOBKU OYHAA

BaaguBocTok
2019
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ILnan-rpa¢guk BHINOJHEHUS CAMOCTOSATEIbHOM PadoThI 10 IMCUMILINHE

Ne Jara/cpoxu BbinoJi- | Bug camocrositesibHoil | [IpumepHbie | @opma KOHTPOJISA
HeHMS padoThI HOPMBI Bpe-
n/n
MEHHU Ha BbI-
MOJIHEHH e
1 2 — 10 menenst [ToaroToBKa K KOHTPOIIb- 36 KoHTponbHEBIE pabOTHI, TIPO-
HBIM U TPAKTUICCKUM BEpKa pacyeTHHIX padoT
2 11 — 18 memens [ToaroToBKa K KOHTPOJIb- 54 KoHTponbHEBIE pabOTHI, TIPO-
HBIM, TIPAaKTHYCCKUM U Ce- BEpKa pacyeTHbHIX padorT, ce-
MUHAPCKUM 3aHSATHIM MUHAapBI

PexoMeHIanuu mo caMoCTOATEILHOM PadoTe CTYAEHTOB

CamocrosiTenpHas paboTa CTYJICHTOB COCTOWT W3 MOATOTOBKH K MPAKTUYECKUM 3aHS-
TUSIM, pabOThl HaJl PEKOMEHIOBAaHHOW JIUTEpaTypOr, HANMCAHUS JIOKJIAJ0B M0 TEME CEMU-
HApCKOTO 3aHSITHUSA, IOJATOTOBKHU MPE3CHTAIUMN.

CamocrosiTenpHast paboTa CTYJEHTOB MPEAyCMATPUBACT U3YUCHUE 3aKOHOMATEIHLHOMN
¥ HOPMATUBHO-METOJIMYECKON 0a3bl B 00JIACTH IKOJIOTHYECKUX TpeOOBaHUN K 00BEKTaM XO-
3IMCTBEHHOM JE€STEIbHOCTH.

Pe3ynbraThl caMOCTOSTENTEHON PaObOTHI UCIIONIB3YIOTCS MPHU MOATOTOBKE K MPaKTHYC-
CKMM W CeMHHApCKUM 3aHATUAM. CTyJEHT MOMHUMO 3allOMUHAHUS Y4e€OHOTO Marepualia
JOJDKEH TMPOJEMOHCTPUPOBATh YMEHHUE MBICIUTh U apTyMEHTUPOBAHHO OTCTauMBATh 3asiB-
JIseMbI€ TE€3UCHI M TOJIOKEHUS CBOEro oTBeTa. [l 3TOoro HeoOXOAMMO COUYETaHHUE 3aIIOMH-
HaHUS ¥ TOHUMAaHUSI, POCTOTO BOCIIPOU3BOCTBA YUeOHOU MHMOPMALIMKU U paOOThI MBICIIH.

MeToanyecKkue yKa3aHus K COCTABJIEHHUIO IJ10CCAPUS

[Ipu camocTosTeNbHOM paboTe cieayeT oOpaTUTh BHUMaHUE Ha TepMuHOJIorHio. He-
00X0TMMO Pa3bACHUTH TSI ce0s KKl TEPMHH, IMOHSATH €ro, a HE TOJIBKO 3aTIOMHHTb.

['moccapuii 0XBaThIBAE€T BCE Y3KOCIEIMATU3UPOBAHHBIE TEPMHUHBI, BCTPEYAIOIIUECS B
Tekcre. ['moccapuit 1omkeH coaepkaTh He MeHee 50 TepMUHOB, OHU JIOJKHBI OBITH TEepe-
YHUCIEHbl B aj(aBUTHOM MOpsAKe, coOmoaeHa Hymepauus. [noccapuil 1omKeH OBITh
odopmIIeH MO NPUHIUITY pedepaTuBHON pabOThI, B 005S3aTEIHLHOM IMOPSIKE MPUCYTCTBYET

TUTYJBHBIA JIUCT U HyMepauus cTpanull. O0beM paboThl AOKEeH cocTaBiaTh 10-15 crpa-
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Hul. TmarenbHO mpopabOTaHHBIA TiOccapuii MOMOTraeT u30exaTh PasHOYTEHHN U ymyd-
IIMTh B LIEJIOM Ka4€CTBO BCEH JOKyMEHTAlMU. B rioccapuii BKIIOYArOTCs CaMble 4YaCTOTHBIE
TEPMHUHBI U (pas3bl, a TAKKE BCE KIIOUEBBIE TEPMUHBI C TOJIKOBAHMEM HX cMbIcia. ['nocca-
pUM MOTYT COJIEp’KaTh OTAEJbHBIE CJIOBA, (hpa3bl, aOOpeBUATYpPBI, CIOTaHbl U JAXKE LIEJIbIE
IPEIIOKECHMUS.

PexoMeHpanum K CEMUHAPCKUM 3aHATHSIM

1. CTyneHT JOJDKEH U3y4HTh BCE BOIIPOCHI CEMUHAPA, NPEUIaraeMble 0 JaHHOU TEME,
HO OTBETUTH Pa3BEPHYTO MOXKET MO OJHOMY U3 BOIIPOCOB, HaMbOOJIEe MHTEPECHOMY Ha €ro
B3I,

2. CTyIeHT MOKET NIPUTOTOBUTH JIOKJIA/] Ha JIF0O0H U3 BONPOCOB, MPEAJIOKEHHBIX IS
ceMuHapa. Jloknaa roTOBUTCS C IPUMEHEHUEM JJIEKTPOHHOW Ipe3eHTanuu marepuana. Bo
BpeMsl JOKJIaJa yJaluiics T0JKEH MPOJEMOHCTPUPOBATh MIyOOKOE N3yUeHHE UHPOpMAIUU
Y YMEHHE NPETOJHECTH NOJYyUYECHHbIE 3HAHNUS.

3. Joxmnan nomkeH ObITh OCHOBAH Ha JIOCTATOYHOM 00beMe MH(popMauu (HE MeHee
5 UCTOYHUKOB), THIATEIBHO POPAOOTAaHHBIX U OTPAXKAIOIINX UCCIIEYyEMbII BOIIPOC.

4. YKenaTenpbHO BECTH KOHCIIEKT M3y4aeMOro MarepHalia, B KOTOPOM JIOJKHBI OBITH
3a(pMKCUPOBAHBI HCTOUHUKH HH(OPMALIUN.

5. B noknaze »KenaTreiapHO HCIONb30BAaTh HATJSAAHBIE MATEPHAIIbL: KapThbl, CXEMBI,

TaOJIALBI U T.]I.
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[Tpunoxenue 2

MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUNCKOM ®EJIEPALIVNA

®denepanbHOE TOCYIAPCTBEHHOES aBTOHOMHOE 00pa30BaTeIbHOE YIPEIKICHUE BRICIIIETO 00pa30BaHUS
«/la1bHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»
(IBOY)

NH)XEHEPHAS IIKOJIA

®OH/J ONEHOYHBIX CPEJCTB
no gucuuiuiuHe «PecypcocOepe:xenne U TEXHOJIOTHH NePepadOTKH 0TXO0A0B»
Hanpagiaenue noaroroBku 20.04.01 TexnocdepHasi 6e30nmacHoCTh
Maructepckas mporpamma «OxpaHa OKpyKarolel cpelibl 1 pecypcocOepeskeHue»
dopmMa NOATOTOBKU OYHAA

BaaguBocTok
2019
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MMacnopt ®OC

Kon u ¢popmyuposka
KOMIIeTeHIIUH

Itanbl GOpMHUPOBAHUA KOMIIETEHIIUH

IIK-10, crmocoOHOCTH CO3-
JaBaTh MOJEIH  HOBBIX

3HaeT

-METOJIMKH TIOMCKA MATCHTHBIX JJOKYMEHTOB C HCIIOJIb30BAaHUEM HH-
(OpPMAaLIMOHHBIX TEXHOJIOTHH MO NepepadOTKe M YTUIH3AIUN OTXO-
J10B;

-TIPHHIIMITBI TIOCTPOSHHUS CPABHUTEIIBHBIX ONMCAHUN XapaKTEPUCTUK
¥ KOHCTPYKTHUBHBIX OCOOCHHOCTEH HOBBIX TEXHUYECKUX PEIICHUI
CHCTEM 3aIlUTHI YeJIOBEKa M CpeIbl OOUTaHHS B 00JIaCTH mepepadoT-
KU OTXOJIOB;

-KpUTEPHH OTpeIeIICHHs TIPAKTHIECKOW IIEHHOCTH 1 (P PeKTUBHO-
CTH MIPUMEHEHHUSI METOJIOB MepepabOTKH U YTHIU3AIHH OTXO0B
NPOM3BOJICTBA U TIOTPEOJICHHUS;

-TIPOLIEAYPHI MPAKTHYECKOTO BHEPEHUS B IPOU3BOJICTBO pa3pada-
THIBAEMBIX HHHOBAIMOHHBIX TEXHUYECKUX PEUICHUH B 00J1aCTH 00-
paleHHs C OTXOJIaMH.

CHCTEM 3alllUThI YEIIOBEKA
Y CpeJbl OOUTaHHS

VmMmeer

-IIPUMCHATH I/IH(I)OpMaL[I/IOHHBIe TCXHOJIOTHH JJIA ITIOMCKa HHHOBAaIl-
OHHBIX TCXHHUYCCKHUX peH_IeHI/Iﬁ 1 TEXHOJIOTHH B 00J1aCTH O6paH_ICHI/ISI
C OTXOdaMH IMPOU3BOACTBA U HOTpCﬁJ’ICHI/Iﬂ;

-aHAJIM3UPOBATH XaPAKTCPUCTUKU U KOHCTPYKTHBHBIC OCOOEHHOCTH
HMHHOBAIIMOHHBIX TCXHHUYCCKUX pemeHI/Iﬁ, COCTaBJIATH CPAaBHUTECIIb-
HBIC OIIMCaHUsA aHaJIOT'OB.

Bmaneer

-HaBbIKaMH MTOCTPOCHHUSI CPABHUTEIIHLHBIX ONMMCAHUN XapaKTEPHCTUK
¥ KOHCTPYKTHUBHBIX OCOOCHHOCTEH HHHOBALIMOHHBIX TEXHUYECKUX
peuIeHui;

-HaBBIKaMH (hOpMHUPOBaHHS TPEOOBAHMIA HA pa3pabOTKy HHHOBAITH-
OHHBIX TEXHUYECKHX PEIICHUH 0 epepaboTKe U yTHIIN3ALUH OTXO0-
JIOB TIPOM3BO/ICTBA U TIOTPEOICHHUS.

[IK-21, ymeHue aHamu3u-
poBaTh W OILIEHHBAThH TIO-

3HaeT

OCHOBBI OIIPEJIEJICHUS OMTACHBIX TEXHOJOTNYECKUX MIPOLECCOB U
IIPOU3BOCTB I10 BIMSHUIO HA OKPYKAIOLIYIO IPUPOIHYIO CPELy

TCHIUAJIIbBHYIO OIIAaCHOCTb
00BEKTOB SKOHOMMKH JUIA

VmMmeer

OLICHUBAThH CTETIEHb HETATUBHOTO BO3JICHCTBHS IPOU3BOICTBEHHBIX
HPOLIECCOB HAa OKPYIKAFOIIYIO CPEIY

YeJIOBEeKa U cpeanl oOuTa-
HUS

Bmaneer

HaBBbIKaMU pa3paboTku pasnena «O1eHka Bo3IeUCTBUS Ha OKPY-
xatouryto cpeny» (OBOC) B mpoeKTHOW JOKYMEHTAIUH

IIIkana oueHUBAHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIUI

Kon u popmysmn- | Dransl popMHPOBAHUS KOMIIETCHINA KpUTEpHuu MOKAa3aTeu
POBKa KOMIIETEH-
10004
-METO/IMKH MTONCKa | - IOHATHUS TATEHT, Ma- | - HA3BaHUS MaTEHTHBIX
MaTeHTHBIX JOKY- TEHTHBIE HCCIIEI0Ba- 0as;
I[K-10,  cmoco0- sHaeT (IIOPOroBHIii MEHTOB C UCIOJIb30- | HUS, KOHCTPYKTUBHBIC | - METOJbI U TEXHOJO-
HOCTb  CO3/1aBaTh yPOBCHD) BaHUEM HH(OpMa- O0COOCHHOCTH, HOBOE TUH TIepepadbOTKU U
MOJIEIH HOBBIX IIMOHHBIX TEXHOJIO- | TEXHUYECKOE pellie- YTHIU3AIUN OTXOJ0B
CUCTEM  3allHThI THi 10 TepepaboTKe | HUE, MIPOU3BOICTBA U TIO-
YEIIOBEKa U CPEJIbI Y YTUJIH3AIHAU OT- - COCTaB MPOTPaMMEI TpeOacHuS
obuTaHus XOJIOB; pecypcocoepexeHus
-TIPUHIIMIIBI T10- Ha TIPEATNPHUATHH
CTPOCHHS CPaBHH-
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TEJIbHBIX OMTUCAHUM
XapaKTEPUCTUK U
KOHCTPYKTHUBHBIX
0COOEHHOCTEH HO-
BBIX TEXHUYECKHUX
pelIeHuit cucTemMm
3aIUTHI 9eJI0BeKa U
cpenbl OOUTaHUs B
obmnacTu nepepa-
OOTKH OTXOJIOB;
-KpUTEPHH OTIpeJie-
JICHUS TPaKTU4e-
CKOIl IEHHOCTH U
3¢ (HEeKTUBHOCTH
MPUMEHEHUS METO-
JIOB IIepepaboOTKH 1
YTHIU3AIUN OTXO-
JIOB IIPOM3BOZCTBA U
NOTPeOJICHUS;
-TIpOLIe Ty PHI TIPaK-
TUYECKOTO BHEJpE-
HUS B TIPOU3BOJICTBO
pa3pabaThiBaeMbIX
WHHOBAIIMOHHBIX
TEXHUYECKUX pellle-
HUH B 00J1aCcTH 00-
palieHus ¢ oTxoaa-
MHU.

yMmeeT (TIpOABUHY-
THIi)

-IPUMEHSTH UH-
(dopMaLmoHHBIE
TEXHOIIOTUH JIJIst
MOVCKa MHHOBAIIU-
OHHBIX TEXHHUYE-
CKHUX pELICHUMN 1
TEXHOJIOTHH B 00-
JIACTH OOpaIleHHUs C
OTXOaMH TPOU3-
BOJICTBA U TIOTPEO-
JICHUS;
-aHAJIN3UPOBATh
XapaKTepUCTUKU U
KOHCTPYKTHBHEIC
0COOCHHOCTH WHHO-
BaI[MOHHBIX TEXHH-
YECKUX PEIICHUH,
COCTaBIIATh CPABHU-
TENbHBIC OMTUCAHUS
aHAaJIOTOB.

- YMEHHUE OTIPE/ICTHUTh
KPUTEPUHU BBIOOpA
TEXHUYIECKOTO pelrie-
HUS B 00J1acTH 00pa-
HICHUS ¢ OTXOJaMHU
NPOU3BOJICTBA U TI0-
TpeOJICHHUS;

- OTIPENICIUTE TOCTO-
WHCTBA M HEJIOCTATKH
METOJIOB MepepadoTKU
WIN YTHIU3AIHMN OT-
XOJIOB.

HAa3BaTh KPUTEPUH BbI-
0opa TEeXHUYECKOTO
perieHus B 001acTi
oOpareHus ¢ 0Txo/a-
MU TPOU3BOJICTBA U
MOTpeOICHUS

BIIaziceT (BHICOKUIA)

-HaBBIKaMH I10-
CTPOCHHS CPaBHH-
TEIBHBIX ONMHMCAHUN
XapaKTEPUCTUK U
KOHCTPYKTHUBHBIX
0COOEHHOCTEH HH-
HOBALIMOHHBIX TEX-
HUYECKHUX PEIICHUH;
-HaBBIKaMU (HOPMHU-
poBaHus TpeOoBa-

- HaBBIKOM OIIpe/IeIie-
HHUSI CTENECHU 0€30T-
XOJTHOCTH TIPOU3BOI-
CTBa,

- YMEET COCTABUTh
porpaMMmy pecypcoc-
OepexeHns Ha TIpe-
MPHUATHN

Croco0eH mo1000paTh
HauboJIee MOIXOsI-
Y0 TEXHOJIOTHIO TI0
YTUIH3AIUN OTXOJI0B
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HUHU Ha pa3paboTKy
WHHOBAIMOHHBIX
TEXHUUYECKUX pellle-
HUH 110 IepepadboT-
K€ U yTUIH3aIIH
OTXO/I0B MPOU3BO/I-
cTBa U oTpedite-
HUSL.

[IK-21, yMEHHE
aHAIM3UPOBATh U
OIICHUBATh TIOTCH-

LUAIBHYIO  OIac-
HOCTb 00BEKTOB
SKOHOMHUKH IS

YeJIOBEKa U CPEJIbl
obuTaHus

3HaeT (IOPOTOBBIN
YPOBCHB)

OCHOBBI OTIpeielie-
HUS OTIACHBIX TEX-
HOJIOTHYECKHX TPO-
LIECCOB M MIPOU3-
BOJICTB T10 BITUSTHHIO
Ha OKPYKaIoMIyIo
MPUPOJHYIO CPEIY

Hanuuwne 3nanmid,
MIPEICTABIICHHBIX B
JTUTEPATYPHBIX UCTOY-
HUKaX

[ats onpenenenue
OTIACHBIX TEXHOJIO-
TMUYECKUX IPOLIECCOB U
MIPOU3BOJCTB

yMmeeT (TIpOoABUHY-
THIi)

OILICHUBATh CTCIICHb
HETaTUBHOTO BO3-
JIEUCTBUSA MTPOU3-
BOJICTBEHHBIX IPO-
LIECCOB Ha OKpPY-
KAIOMIYIO CPENy

Hanuuwne 3nanmid,
MIPEICTABIICHHBIX B
JTUTEPATYPHBIX UCTOY-
HUKaX

MIEPEUNCITUTE BUIBI
HETATHUBHOTO BIMSHUS
Ha OKPY’KalolIyIo cpe-
JIy TEXHOJIOTUYICCKUX
TPOLIECCOB

BIIaziceT (BBICOKUIA)

HaBBIKAMU pa3pa-
0OTKH paznuena
«O11eHKa BO3JIEHCT-
BUS Ha OKpYIKaro-
LIYIO CPEAy»
(OBOC) B mpoekT-
HOM JJOKYMEHTAIU!

- HABBIKOM pa3pabdOTKu
pazzena 5 mpoeKTHOU
JOKYMEHTAINN
«OrneHKa BO37eCTBHA
Ha OKPY>KalOIIyIO cpe-
ay» (OBOC)

Tlepeuncnuth cocTaB-
JsroIMe pazgena S
MPOSKTHOM JOKYMEH-
tarun «O1eHKa BO3-
JIEHCTBUS HA OKpY-
HKAIOIYIO CPEAY»
(OBOC)

Texkymas arrecTanusi CTyIeHTOB
Texymas arrecranusi CTyA€HTOB o AucuuiinHe «PecypcocOepekeHne u TeXHOJIO-

' Hepepa60TI<H 0TX0A0B» IMPOBOAUTCA B COOTBCTCTBHMHU C JIOKAJIbLHBIMK HOPMATHBHBIMU

aktamu JIBDVY u sBisieTcst 00s13aTeIbHOM.

Texymas arrectanus o nucuuiuinHe «PecypcocOepexenue u TEXHOJIOTUH Tiepepa-

OOTKHM OTXO/I0B)» MPOBOJAUTCA B (hOPME KOHTPOJIBHBIX MEPONPUATHH (3aLIUTHI MPAKTUYECKUX

paboT, ceMUHApOB, TECTHPOBAHMS) MO OLEHUBAHUIO (DAKTHUUECKUX PE3yIbTaTOB OOyuUeHUs

CTYACHTOB M OCYHICCTBIIACTCA BEAYIIUM IIPCIIOAABATCIICM.

OObBexTaMu OLCHMBAHWA BbICTYIIAIOT:

- yqe6Ha$1 JAUCHOUIIMHA: ITOJIHOC MJIM YaCTHYHOC IMOCCHICHUC JICKIMOHHBIX W ITPAKTH-

YCCKHX SaHHTHﬁ, CBOCBPEMCHHOC BLIINTOJIHCHUC ITPAKTHYCCKUX pa60T IO JUCHUIIJIIMHE,

- CTCIICHb YCBOCHUA TCOPCTUICCKHUX 3HAQHUU: BHIIIOJIHEHHUE TCCTOB, PAaCYCTHBIX pa60T;

- YPOBCHb OBJIAACHUA IMPAKTUICCKMMU YMCHUAMMU M HABBIKAMMU: BBIIIOJIHCHUC ITPAKTH-

YCCKHX pa60T IO JTUCHUIIIIUHE,

- pe3ynbTaThl CAMOCTOSITEIBHON PabOTHI: MOJATOTOBKA K CEMUHAPCKUAM 3aHSITHUSIM;
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Pe3ynbTaThl TEKYIIErO KOHTPOJISA 3HAHUN OLIEHUBAIOTCS 1O IIKAJIE C OLICHKAMMU:

- «OTJIMYHO»: IIOJIHOE WJIM YaCTHUYHOE ITOCEIICHUE JICKIMOHHBIX U NMPAKTHYECKUX 3a-
HATHUM, BBIIIOJIHEHUE KOHTPOJIBHBIX 3aJaHUM U TECTOB HA OLIEHKY «OTIUYHOY;

- «XOpOUIO»: MOJHOE WM YaCTUYHOE IMOCEIIECHNE JIEKIIMOHHBIX U ITPAaKTUYECKHUX 3aHs-
THH, BBIIIOJIHEHUE KOHTPOJIBHBIX 33JaHUI U TECTOB HA OLICHKY «XOPOIIO»;

- «YIOBJIETBOPUTEIBHO»: MOJHOE WIA YACTUYHOE NTOCEUIEHUE JICKIIMOHHBIX U MPAKTU-
YECKUX 3aHATHH, yIOBIECTBOPUTEIILHOE BBIIIOJIHEHUE KOHTPOJIBHBIX 33aHUI U TECTOB;

- «HEYJOBJIETBOPUTENBHO»: YACTUYHOE NOCEIICHUE JICKIIMOHHBIX U ITPAKTUYECKHUX 3a-
HATUI, HEYTOBIETBOPUTEIBHOE BBINIOJHEHNE KOHTPOJIBHBIX 3a/I1aHNH;

- «HE aTTEeCTOBaH»: HEIOCEUICHUE JIEKIIMOHHBIX U MPAKTUYECKUX 3aHIATUM, HE BBINOJI-

HCHHC KOHTPOJIbHBIX SaI[aHHﬁ.

IIpome:kyTouHasi aTTecTauus CTY/IEeHTOB
[IpomexxyTouHast arrectanusi CTYJEHTOB No aucuuiuiiHe «PecypcocOepe:keHue u

TE€XHOJIOTHH MepepadoTKM 0TX00B)» MPOBOJUTCSA B COOTBETCTBUM C JIOKAJIbHBIMU HOpMa-
TUBHBIMU akTamMu JIBDY u sBisercs o0s3aTeIbHOM.

Pe3ynbTaThl IPOMEKYTOUYHOT'O KOHTPOJIS 3HaHHUH (9K3aMEH) OLICHUBAIOTCS T10 IIKAJIE C
OLICHKaMM:

- KOMAUYHON,

- «XOPOULOY;

- «V008IIEMBOPUMETILHO Y,

- «Hey00BIemMBOPUMETILHO Y.

[IpomexxyTouHas aTTecTalus MpOBOIUTCS B (hOpMe YCTHOTO OIpoca.

Kpurepuu BbicTaB/IeHUS OLIEHKH CTYJAEHTY HA 3a4eTe Mo Aucuuiinie «Pecyp-

cocOepexeHHe U TEXHOJIOTHH NePepadoTKH 0TX0I0B»:

Banabl Onenka
N N TpeboBaHusi kK chopMUPOBAHHBIM KOMIIETEHIIUAM
(peHTUHTOBOM 3avera/
Jlonucams oyenxy 6 coomsemcmeuu ¢ komnemenyuamu. [lpuesazameo k
OIIEHKH ) JIK3aMeHa
oucyuniure
(cranmapTHas)
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100-86

«3aumeHoy/
KOMIUYHOY

OreHKa «OTIUYHO» BBICTABIISCTCS CTYACHTY, €CIM OH IIYOOKO W TIPOY-
HO YCBOWJI MPOrPaMMHBIA MaTepHUall, NCYEPIBIBAKOLIE, TOCIEI0BATEb-
HO, YETKO U JIOTMUECKH CTPOMHO €ro M3JIaraeT, yMeeT TECHO YBSI3bIBATh
TEOPUIO C MPAKTUKOM, CBOOOTHO CIIpaBIIsieTCs € 3a/ladaMH, BOITPOCaMH U
IPYTUMU BUJAMU IPUMEHEHUS 3HAHUM, MpUYeM HE 3aTPyJIHSETCs C OT-
BETOM IIPU BUJOM3MEHEHHMM 3aJaHUM, UCIOJB3YEeT B OTBETE MaTepual
MOHOTpahUUeCKOil TUTEpaTyphl, MPABHILHO OOOCHOBBIBAET MPUHSTOE
penieHue, BiIaeeT pa3HOCTOPOHHUMHU HABBIKAMHM WU IIPUEMAMHU BBIIOJI-
HEHUSI MPAKTHYECKUX 3aau.

85-76

«3aumeHoy/
«XOPOULOY

OreHKa «XOpOLIO» BBICTABISETCS CTYIEHTY, €CJIM OH TBEPJIO 3HAET Ma-
Tepuas, rpaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOIMyCKas CYyIecT-
BEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, MPABUILHO MPUMEHSET TEO-
PETUYECKUE TOJIOKEHUS MPU PELIEHUH MPaKTUYECKUX BOMPOCOB U 3a-
nad, Bi1aJieeT He0OXOANMMBIMU HaBbIKAMH U TPUEMAMHU UX BBIITOJIHEHUS.

75-61

«3aumeHoy/
«y0081€meop
UMENADHOY

OHGHKa «YAOBJICTBOPUTCIIBbHO» BBICTABJIACTCA CTYACHTY, €CJIIM OH UMCCT
3HAHUS TOJILKO OCHOBHOI'O Marepuaia, HO HE YCBOWJI €ro JeTajei, J0-
[yCKaeT HETOYHOCTH, HEJOCTATOYHO MPaBUIIbHBIE (HOPMYIUPOBKH, Ha
PYLIEHUs JOTHYECKOM IMOCIEI0BATEIIbHOCTU B H3JI0KEHUU HPOrpaMM-
HOrO Marepualia, UCTIBITBIBACT 3aTPYAHCHUS NPU BBHITIOJTHEHUN TTPAKTH-
YecKuX padoT.

50-60

«He
3aumenoy/
«Heyooseneme
opuUmenbHO»

OlLieHKa «HEYIOBIETBOPUTEIBLHO» BBICTABIISETCA CTYAEHTY, KOTOPBIN HE
3HACT 3HAYUTEJIbHON YaCTH MTPOrPaMMHOTO

MaTepuaa, JOMyCKaeT CyIeCTBEHHbIC OIMOKH,

HCYBEPEHHO, C OOJIBIIUMHM 3aTPYAHCHUSIMH BBIITOTHSICT

npakTuueckue padoTsl. Kak mpaBuiio, oneHka

«HEYJIOBJICTBOPUTEIBLHO)» CTABUTCS CTYACHTAM, KOTOPbIE HE MOTYT MPO-
TOJDKUTh 00ydeHue 0e3 JOMOTHUTEIBHBIX 3aHATUA MO COOTBETCTBYIO-
I TUCIIUILINHE.

Texymas

OueHouyHbIe CpeCTBA ISl TEKYLIEd aTTecTAlNU

arrecraiuusa CTYACHTOB IO JUCHUIIIIMHEC «yrlpaBJICHI/IC OXpaHOﬁ OKpPYXKaro-

SABJIIETCS 00s13aTEIBLHOM.

IEW Cpeabl» MPOBOAUTCSA B COOTBETCTBUU C JIOKAJIbHBIMU HOPMAaTUBHBIMU akTamMu BDOY u

Tekymmas arrectanus Mo AUCHUIUIMHE «YTIPaBICHUE OXPAHOU OKPYIKAIOIIEH CpebD»

pOBOAUTCS B (hOpME KOHTPOJIbHBIX MEPONPUATUHN (3AILUTHI MPAKTUUYECKUX pabOT, CEeMHUHA-
POB, TECTUPOBAHMS) MO OLEHUBAHUIO (PAKTUYECKUX PE3YJIbTATOB OOyUYEHUS CTYACHTOB U

OCYIICCTBIIACTCA BCAYIIHUM ITPCIIOJaBaATCIICM.

OObeKkTaMy OLICHUBAHMSI BHICTYTIAOT:
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- yueOHasi AUCUHUIUIMHA: MOJHOE WM YaCTUYHOE MOCEUICHUE JIEKIMOHHBIX U MPaKTH-
YECKUX 3aHATHI, CBOEBPEMEHHOE BBIMIOJHEHUE MTPAKTUYECKUX PAOOT MO JUCHUILIIUHE;

- CTENEHb YCBOEHUS TEOPETUYECKUX 3HAHUI: BBIIIOJIHEHUE TECTOB, pACYETHHIX PaboT;

- YPOBEHb OBJIAJICHUS NMPAKTUYECKUMU YMEHHUSIMU U HABBIKAMU: BBIIIOJHEHUE IIPAKTU-
YEeCKUX paldoT MO AUCIUIUIMHE,

- pe3yJIbTaThl CAMOCTOSATEIBHON pabOThI: MOJArOTOBKA K CEMUHAPCKUM 3aHITHSIM;

Pesynprarel TEKyIIEr0 KOHTPOJISI 3HAHUN OLIEHUBAIOTCA 110 LIKAJIE C OLEHKAMMU:

- «OTIIMYHO»: ITOJIHOE WJIM YaCTUYHOE ITOCEUICHUE JICKIMOHHBIX U MPAKTUYECKUX 3a-
HSATHUH, BBIIIOJIHEHUE KOHTPOJIbHBIX 3aIaHUN U TECTOB HA OLICHKY «OTJIUYHOY;

- «XOpOLIOY: MOJHOE WM YaCTUYHOE MOCEIICHNUE JIEKIIMOHHBIX U ITPAKTUYECKUX 3aHsI-
THW, BBIIIOJIHEHUE KOHTPOJIBHBIX 3aIAHUM U TECTOB HA OLIEHKY «XOPOLLIOY;

- «YJOBJIETBOPUTEJILHO»: MOJIHOE MJIM YACTUYHOE IIOCEIEHUE JICKIUOHHBIX U IPAKTU-
YECKUX 3aHATHM, YIOBJIETBOPUTEIBLHOE BBIITOJIHEHNE KOHTPOJBHBIX 3aJaHUN U TECTOB,;

- «HEYJOBJIETBOPUTENBHO»: YACTUYHOE NOCEIICHUE JICKIINOHHBIX U ITPAKTUYECKHUX 3a-
HATHUH, HEYJOBJIETBOPUTEIBHOE BBIIIOJIHEHUE KOHTPOJIbHBIX 3aJaHUM;

- «HE aTTECTOBAaH». HEIOCECIICHNE JEKIIMOHHBIX U MPAKTUYECKUX 3aHATHUN, HE BBIIOJI-

HCHHNC KOHTPOJIbHBIX BaHaHHﬁ.

Kpurtepuu onieHKH (MECbMEHHOT0/yCTHOTO A0KJIa/1a, pedepara, cCoOO0IeHHUs,
3cce, B TOM YHCJI€ BHINOJHEHHBIX B ()opMe npe3eHTanuii):

v 100-86 GaioB” BHICTABISIETCSI CTYICHTY, €CIIH CTYICHT BHIPA3HI CBOE MHCHHE
o chopmynupoBaHHOM TTpoOIEME, apTYMEHTUPOBAN €r0, TOYHO OMPEIEIHB €€ COJIePKaHHEe
u cocrapistonye. [IpuBeneHbl JaHHbIE OTEUECTBEHHOW U 3apyOeKHOM JUTEepaTyphl, CTaTH-
CTUYECKUE CBEIEHUS, MHPOpMAILUsI HOPMATUBHOMPABOBOrO xapakrepa. CTyIeHT 3HAeT U
BJIQJICET HABBIKOM CaMOCTOSITEIbHOW HMCCIIENOBATEILCKONW pabOThI IO TEME WCCIIEeIOBaHMUS,
METOJIaMH U MPUEMaMH aHaJIN3a TEOPETUUECKUX W/UIM MPAKTUUYECKUX ACMIEKTOB U3y4aeMO
obnactu. MakTHYEeCKNX OMMUOOK, CBI3AHHBIX C TIOHMMAHUEM MPOOJIEMbI, HET; TpaduuecKu
paboTta odopmiieHa TPABUIHHO

v 85-76 - GamioB - paboTa XapaKTEpU3YETCs CMBICIOBOM LEIbHOCTHIO, CBSA3HO-

CTBIO U MOCJIEIOBATEILHOCTBIO M3JI0XKEHHS; AOMyIIeHo He 6onee 1 ommOku npu oObscHe-

2 3HaueHHe MOKeT ObITh H3MEHEHO pH yCJIOBUM COXPaHEHUSA l'lpOIIOpl.ll/lﬁ.
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HUU CMBICJIA WK COJEpKaHus mpoOsemMbl. /[ apryMeHTanuu NpuBOASTCS JTaHHBIE OTede-
CTBEHHBIX U 3apyOeXHbIX aBTOPOB. lIposeMOHCTpHUpPOBaHbI MCCIEN0BATENbCKUE YMEHUS U
HaBbIKM. DaKTUYECKUX OMIMOOK, CBSA3aHHBIX C MOHMMaHUEM MpoOsembl, HeT. [lomyrieHsl
0JIHa-JIBe OMUOKHU B 0(hOPMIICHUU PAOOTHI

v' 75-61 Gam - CTyJEHT MPOBOAUT JOCTATOYHO CAMOCTOSITEIILHBIN aHAIN3 OCHOB-
HBIX 3TarlOB M CMBICIOBBIX COCTABJISIONIMX MPOOJIEMbI; TOHUMAET 0a30BbI€ OCHOBBI U TEOPE-
TUYECKOE OOOCHOBAHUE BbIOpaHHOW TeMbl. [IpuBiIeUeHbBl OCHOBHBIE HCTOYHUKH 10 paccMar-
puBaemoii Teme. JlomymeHno He 6osee 2 OMMOOK B CMBICIE WIHM COJEPKaHUU MPOOIEMBI,
odopmiieHHH pabOTHI

v' 60-50 6ayutoB - eciu pabora HpeacTaBiIsieT COOO0M MepecKa3aHHBIN UITH TTOJTHO-
CTBIO MEpPENUCAaHHBIA UCXOAHBIN TEKCT 0e3 Kakux Obl TO HU ObUIO KOMMEHTApPHUEB, aHATU3A.
He packpblITa cTpyKTypa M TEOpETHUYECKasl COCTaBistoIast TeMbl. JlonyIieHo Tpu wiu 0osiee
TpeX OLIMOOK B CMBICIIOBOM COJEpKaHUH PacKpbIBaeMoil npo0sembl, B opopmiieHuu pabo-

THI.

KpuTtepun onieHKH npe3eHTANIMH T0KJIaAa:
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50-60 0aa10B

61-75 0an10B

76-85 6a10B (XOPOILIO)

86-100 6ass10B (OTINY-

®
E (HeymoBJieTBop | (yIa0BJIETBOpUTE HO)
= UTEJBHO) JIbHO)
o
Kpurtepun Conep:kaHue KpuTepuen
[IpoGiema He [TpoGiema [TpoGiiema packpeITa. [TpoGiiema packpbiTa
é_ packpbITa. packpbiTa He [IpoBenen ananus [TOJIHOCTBIO.
= OTCyTCTBYIOT [TOJIHOCTBIO. mpoOyieMsl 0e3 [IpoBenen ananus
= ;;'; BBIBO/IbI BrIBo/IbI HE [IPUBJICYCHUS pOoOGIIEMBI C
i = CIeTaHbl U/UIH TOTIOTHUTETHHON [PUBJICUCHUEM
% BBIBOJIBI HE 000C-  |muTeparypbl. He Bce BBIBO- |IOMOTHUTENBHOM TUTe-
£ HOBaHBI bl CACTIAHBI U/UIU 000c-  [paTyphl. BeiBoab! 000C-
HOBaHbI HOBaHbI
[IpencraBnsiema [[IpencraBnsiemas  |[Ipencrasisemas [IpencraBnsiemast
st uHGopManmsi  mHpopmarus He  [mHOpMAIIHI HE nHpOopMaIus
E TTOTUYECKU HE CUCTEeMAaTHU3MpPOBA |[CHCTEMaTU3UPOBAHA U CHUCTEeMAaTHU3HpPOBaHA,
= cBsizaHa. He Ha 1/WIK He rociie0oBaTelbHa. rocJieZioBaTeIbHa U
EE MCIIONIb30BaHbl  [ocnefoBarenbHa (Mcnons3oBaHo Oornee 2 TTOTUYECKH CBSI3aHa.
& MpOopECCUOHAID | HCTIOIB30BAHO PO eCCUOHATBHBIX M crionbs3oBaHo Ooree
2 HbIC TEPMUHBI 1-2 TEpPMUHOB S mpodeccuoHaTBHBIX
= Mpo¢eCCHOHAIIbH TEPMHUHOB
bIX TEPMUHA
He crnosib30BaHbI crnosib30BaHbI [[Inpoko
° MCIIOJIb30BAHBI  TEXHOJIOTHH texHonoruu Power Point. [ucnons30BaHbI
= TEXHOJIOTHH Power Point He 6onee 2 ommOoK B texHnosoruu (Power
E Power Point. 4acTU4HO.3-4 [peACTaBISIEMOM Point u 1p.).
= bonbime 4 OIHUOKH B nHpopMaIn OTCYTCTBYIOT
g oIHOOK B Mpe/ICTaBIsIeMO OIIMOKH B
MpeACTaBIsIeMO W [MHGOpMAITUH [peICTaBISIEMOM
H(pOpMaIMU nH(pOpMaIMK
s Hert orBeToB Ha  [TOJIBKO OTBETHI OTBETHI HA BOITPOCHI OTBETHI HA BOITPOCHI
= é BOIIPOCHI Ha 3JIEMEHTApHBIC  [TOJHBIC U/WUJIN YaCTUYHO  |TIOJHBIE, C
g = BOIIPOCHI [OJIHbIE [PUBUACHUEM TPUMEPOB
= V/VTH TIOSICHEHHI
S 8
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Kpurepuu oueHku (MMCbMEHHbINA 0TBET)

v 100-86 6amioB - ecii OTBET IMOKa3bIBaeT ITyOOKOE M CHUCTEMaTH4e-
CKO€ 3HAHUE BCEro MPOrpaMMHOI0 MaTepHaia U CTPYKTYPbl KOHKPETHOTO BOIPO-
Ca, a TaK’K€ OCHOBHOI'O COJEp KaHUs M HOBALMI JIEKIIMOHHOTO Kypca MO CpaBHE-
HUIO ¢ yueOHOM nuTepaTypoil. CTyAeHT JEMOHCTPUPYET OTUETIMBOE U CBOOOIHOE
BJIaJICHUE KOHIIENTYaJIbHO-MIOHSITUIHBIM anmnapaToM, HayYHbIM S3bIKOM U TEPMHU-
HOJIOTHEN COOTBETCTBYIOIIEH Hay4HOU 00JacTH. 3HAHHWE OCHOBHOM JIUTEPATYphI U
3HAKOMCTBO C JOMOJHUTEIIBHO PEKOMEHJOBAHHOM JIUTEPATYpOu. Jlornuecku Kop-
PEKTHOE U yOeIuTENbHOE U3JI0KEHUE OTBETA.

v 85-76 - GaioB - 3HaHUE Y3JIOBBIX POOJIEM MPOrpaMMbl U OCHOBHOTO
COJCP)KAHUSL JIEKIIMOHHOTO Kypca; YMEHHE II0JIb30BAThCS KOHIIENTYaJIbHO-
MNOHSATUHHBIM aIllapaToM B MPOIIECCE aHAIM3a OCHOBHBIX MPOOJIEM B paMKax JaH-
HOM TEeMBbI; 3HaHUE BAXHEUITUX pabOT U3 CIIUCKA PEKOMEHOBAaHHOW JTUTEPATYPHI.
B nenom norudecku KOppEeKTHOE, HO HE BCETJ1a TOUHOE U apTyMEHTHUPOBAHHOE W3-
JI0’KEHUE OTBETA.

v’ 75-61 - Gan - pparMeHTapHbIE, HOBEPXHOCTHEHIE 3HAHMS BaXKHEMILINX
pa3AeiioB MPOrpaMMbl U COJEPHKAHUA JIEKIIMOHHOTO Kypca; 3aTpPyJHEHHS C MC-
M0JIb30BAaHUEM HAYYHO-TIOHATUMHOIO anmnapara U TePMUHOJIOTUU YYEeOHOU JAHUCIIH-
IJIMHBI; HEMOJIHOE 3HAKOMCTBO C PEKOMEH/I0BAaHHOM JIMTEPATYPOil; YaCTUUHbBIC 3a-
TPYIHEHUS C BBINOJHEHUEM NPEAYCMOTPEHHBIX MPOrpaMMOM 3aJlaHU; CTpemiie-
HUE JIOTUYECKU OMPEACICHHO U MOCJIEI0BATEIIBHO U3JI0KUThH OTBET.

v 60-50 GayioB - HE3HAHUE, JUOO OTPHIBOYHOE MPEICTABICHUE O JlaH-
HOI IpoOsiemMe B paMKax y4eOHO-ITPOrpaMMHOT0 MaTrepuania; HEyMEHHE UCIO0JIb30-

BaTh MOHATUMHBIN AIIAPAT; OTCYTCTBUE JIOTUYECKOU CBS3U B OTBETE.

Kpurepuu oueHku (yCTHBIN OTBET)
v 100-85 6amioB - eciii OTBET MOKAa3bIBAET MPOYHBIC 3HAHMSI OCHOBHBIX

MIPOIIECCOB M3ydaeMO MPEAMETHOW 00JaCTH, OTIUYACTCS TITyOMHOW W MOJTHOTOU
PACKPBITHSI TEMBI; BJIaJICHUE TEPMHUHOJIOTUYECKAM aIlapaToM; YMEHUE OOBSICHATH

CYIIHOCTb, SIBJICHUH, MPOLIECCOB, COOBITHM, JeJaTh BBIBOALI U 000OIICHUS, 1aBaTh
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apryMEHTHPOBAaHHBIC OTBETHI, IIPUBOJIUTH IMPUMEPHI;, CBOOOTHOE BIIaJICHUE MOHO-
JOTHYECKOW PeYbl0, JIOTHYHOCTh M TOCJIEI0BATEIBHOCTh OTBETA; YMEHHUE IMPHBO-
TUTH IPUMEPHI COBPEMEHHBIX MPOOJIeM H3ydaeMon 00IacTH.

v’ 85-76 - GaioB - OTBET, OOHAPYKUBAKOIHK POYHbLIE 3HAHUS OCHOB-
HBIX IMPOLIECCOB MU3y4aeMOH MPeIMETHOW 00JacTH, OTINYAeTCsA TITyOMHOW M TOJ-
HOTON pAaCKpBITHS TEMBI, BIIAJICHHE TEPMHUHOJOTHYECKHM aIapaToM; yMEHHE
OOBSCHATH CYIIHOCTb, SIBJICHUI, MIPOLIECCOB, COOBITHIA, 1e1aTh BBIBOJBI U 00001I1e-
HUS, 1aBaTh apryMEHTHUPOBAHHBIE OTBETHI, IPUBOJIUTEH MPUMEPHI; CBOOOIHOE Bia-
JICHHE MOHOJIOTUYECKON PEUbl0, JIOTUYHOCTh M IMOCIEA0BATENILHOCTh oTBeTa. O
HAKO JIOITyCKAETCsl OJTHA - JIBE HETOYHOCTH B OTBETE.

v' 75-61 - Gamt - OllEHUBAETCS OTBET, CBHIETEILCTBYIONINI B OCHOBHOM
0 3HaHUM IPOIECCOB M3y4aeMOl MPEIMETHON O0JIACTH, OTIMYAIOIINNCS HEeJ0CTa-
TOYHOW TUIyOMHON M TIOJTHOTON PacKpBITUS TEMbI; 3HAHHEM OCHOBHBIX BOIPOCOB
Teopuu; c1abo cPOPMUPOBAHHBIMH HABBIKAMH aHAJIM3a SBICHHM, MMPOIIECCOB, HE-
JOCTAaTOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAHHBIC OTBETHI U MPHUBOJUTH IPU-
MEpBI; HETOCTATOYHO CBOOOIHBIM BJIaJICHUEM MOHOJIOTHYECKON pedblo, JIOTHYHO-
CTBIO ¥ TIOCJIEJIOBATEIBHOCTHIO OTBeTa. JlomycKaeTcss HEeCKOJIbKO OIMMOOK B CO-
JIep’KaHUM OTBETA; HEYMEHHE TPUBECTU MPUMEP Pa3BUTUS CUTYAIllMH, MMPOBECTH
CBsI3b C IPYTMMH acClieKTaMy U3yd4aeMoi 00J1acTu.

v' 60-50 GajuI0B - OTBET, OOHAPYKUBAIOIUIM HE3HAHME IPOLECCOB U3Y-
qaeMON TpeaMEeTHONW 00JacTH, OTIWYAIOIIMICS HETIIyOOKHM PacKPBHITUEM TEMBI;
HE3HAHHEM OCHOBHBIX BOIPOCOB TE€OpUH, HEC(HOPMUPOBAHHBIMH HABBIKAMH aHa-
nu3a SBJICHHUM, MIPOIECCOB; HEYMEHHEM J1aBaTh apryMEHTUPOBAHHEBIE OTBETHI, Clia-
OBIM BJIaJICHUEM MOHOJIOTHYECKOHN PEUbi0, OTCYTCTBUEM JIOTHUYHOCTH M TIOCIIEA0BA-
TEJIBHOCTHU. J[OIyCcKaroTCsl cepbhe3Hble OMMOKUA B COICPKAHWU OTBETA; HE3HAHUE

COBPEMEHHOM MpoOIeMaTUKK U3yuyaeMoi 00JacTH.

KpnTepnn OLCHKH TBOPYECCKOI'O 3alaHMsA, BbINNOJIHACMOI'0 Ha
NPAKTUIC€CKOM 3aHATHH

v 100-86 6amioB BBICTABIISICTCS, €CIM CTYICHT/TPYIIA BBIPA3UIH CBOE
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MHEHHE 0 c(hOopMyIHUPOBAHHOM MPpoOIeMe, apryMEHTHPOBAIH €0, TOYHO OTpee-
JUB ee coAepKaHue U cocTapisitouue. [IpuBeneHs JaHHBIE OTEYECTBEHHOMN U 3a-
pYOEXXHOUW JMTEepaTyphl, CTATUCTUYECKHE CBEACHUs, MH(OpMAIUs HOPMAaTHBHO-
paBoOBOro xapakrepa. [IpogeMoHCcTprpoBaHO 3HAHUE U BIAJICHUE HABBIKOM CaMo-
CTOSITEJILHOW MCCIIEI0BATENbCKONH PA0OTHI 1O TEME MCCIEIOBAHUS; METOJAMH U
npueMamMH aHallu3a MEeXAyHapOIHO-MOJUTHYECKOW TNpaKkTUKU. DaKkTHUECKuX
OIIMOOK, CBSA3aHHBIX C MOHUMAHUEM MTPOOJIEMBI, HET

v' 85-76 - 6amuioB - paboTa CTyIeHTa/TPYIIIIbI XapaKTEPU3yETCs CMBICIIO-
BOI IIEJIBHOCTBIO, CBSI3BHOCTBIO U MOCJEAOBATEIBHOCTHIO M3JIOKEHUS; TOMYLIICHO
He 6osee 1 ommOku npu OOBICHEHUH CMBICIA WM COAEp KaHus mpoOiaembl. Jlis
apryMEHTaLlMU TPUBOJATCS JaHHBbIE OTEUECTBEHHBIX M 3apyOeKHBIX aBTOPOB.
[TpogemMoHCTpUpPOBaHBl HCCIEAOBATEIBCKUE YMEHHUS U HaBBIKM. DaKTHUECKHX
OMOOK, CBSI3aHHBIX C TOHUMAaHUEM MPOOJIEMBbI, HET.

v’ 75-61 Gann - mpoBeAEH MOCTATOYHO CAMOCTOSITEIIBHBIA aHAIM3 OC-
HOBHBIX 3TallOB M CMBICIIOBBIX COCTAaBJISIONIMX MPOOJIEMbl; IOHUMaHHE 0a30BbIX
OCHOB M TEOPETHYECKOTO 000CHOBaHUSI BHIOpAaHHOM TeMbl. [IprBIIe4eHbI OCHOBHBIE
UCTOYHHUKH 10 paccMaTrpuBaeMoil Teme. JlomyiieHo He 6ojee 2 omunbOoK B CMBICIE
WIN COJIepKaHUU MPOOIEMBI

v 60-50 GamnoB - ecnu paboTa TMpEACTaBIsAET COOOM IMepecKa3aHHbIN
WIA TIOJTHOCTBIO MEPENHUCaHHbBIM UCXOAHBINA TEKCT 0e3 KakuxX Obl TO HU OBLJIO KOM-
MEHTapHeB, aHain3a. He packpbITa CTpyKTypa M TEOpeTHdecKas COCTaBISIONIAs
Tembl. JlonymieHo Tpu uin 0oJiee TpexX OMMOOK CMBICIOBOTO COJIEPKaHUE PACKPHI-

BaeMoii MpoOIeMbl

Bomnpocs! K 3k3amMeny

1. Pecypcsi, kitaccudukainus pecypcos.

2. PecypcocbepexeHne u pallioOHaJIbHOE UCTIOJIb30BaHUE PECYPCOB.

3. PecypcocOeperatomue texHojoruu. bezorxonnas TtexHonorus u 6€30TX01-
Hasi TEXHOJIOTMYECKAsi CUCTEMA.

4. Tlogxompl K KOHUENIMM O€30TXOAHOM TeXHOosoruu. IIpuHLMIBI co3naHus
0€30TXOIHBIX MPOU3BOICTB

5. ManooTxo/1Hasi TEXHOJIOTUS U HKOJIOTMYECKU YUCTast TEXHOJIOTHSL.
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6. IlyTu peanuzaiuu 3K0JI0rM3alUX TPOU3BOICTBA

®daxTophl MPSIMOTO U KOCBEHHOTO BO3JIEHCTBUS HA pecypcocOepekeHue.

8. O0me MeToabl yIpaBieHHUs MPOLECCOM pecypcocOepexkeHus. MeTombl
yIpaBJIeHUS MPOIIECCOM pecypcocOepekeHrs Ha TPeIIpUITUN

9. Orpanuuenusi, 3aMeJISIONIME MPOBEIECHUE MEPONpPUITHI 1O 3HeprocoOepe-
HKEHUIO.

=~

10. OcHOBHbIE  HampaBiCHHUS  MOBBIMEHUS IPPEKTUBHOCTH  TOIUIUBHO-
DHEPrETUUYECKUX PECYPCOB B XO35AKUCTBE CTPAHBI.

11. Onpenenenre TEXHOJOTMYECKOTO MPOLECCA. 3aMKHYThIE M HE3aMKHYThIE
TEXHOJIOTUYECKHUE TIPOLIECCHI.

12.9K0JIOTMYHBIE U HEIKOJIOTUYHBIE TEXHOJIOTUYECKHUE MPOLECCHI MPOU3BOJICT-
Ba. MeTo1 OLIEHKHU KOJIOTUYHOCTH ITPOU3BOICTBEHHBIX IIPOLIECCOB

13. I'pynmbl METOIOB OYUCTKH.

14. Koarynsauust ¥ "OHOOOMEHHAasi OYUCTKA.

15. ®dusnueckue METOBI pETEHEPALIAH.

16. ®U3MKO-XMMHYECKHUE METO/IBI PETEHEPALINH.

17. XumMuueckue MeTopl pEreHEpalni.

18. Meroabl yTUiM3aluu OTPaOOTAHHBIX Macell.

19. Onpenenenue peresepanuy Macea. MeTo bl pereHeparu.

20. Kakue mpoueccbl TPUMEHSIOTCS JUIsl OYUCTKHA OT MOJTUIUKINYECKUX COEIU-
HEHUN (CMOJIbI), BBICOKOTOKCHUYHBIX COEIUHEHUHN XJIopa, MPUCATOK U MPO-
JYKTOB OKUCJICHUS.

21. Bugsl HedTaHBIX 0TX010B. Kitaccudukamnus MeTon0B nepepaboTKu HEPTAHBIX OTXOI0B.
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