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(U.0. Damunus, 00a#CHOCMb, YYeHas cmeneHy, yueHoe 36aHue) Uodnmb)




1. enu 1 3a1a49i 0CBOEHHS THCHUILIHHBI/ MOITYJIsSt

Llenb MUCIUIUTUHBI/MOTYIS: 3aKiI0YaeTcss B GOpMUPOBAHUK y O0yYarOIIUXCS 3HAHUN O METO-
Jdax 06pameHH;1 C IPOMBIIIJICHHBIMHA W 6BITOBBIMI/I O0TXOJaMH U BTOPUYHBIMU CBIPLCBBIMU pECypCaMH,
HKOJIOTUYECKU T'PaMOTHOTO OTHOIICHUS K TEXHOJIOTUH TPOHM3BOJICTBA, a TAK)KE M3YyYCHHE IMPOIECCOB
YTUIM3AIHU U IepepaboTKH OTXO/I0B

3amaun TUCHUTUTAHBI/MOTYJIS

- O3HAKOMJICHHUC C 3aKOHOAATCJIIbHBIMU U MHBIMU HOPMATHBHBIMU ITPABOBBIMH aKTaMH B C(bepe
oOpalIeHus C 0TXOJIaMH IMPOU3BOCTBA U MOTPEOICHUS;

- U3y4eHHE OCHOBHBIX MMOHATUH, IPUMEHSEMBIX B c(hepe 0OpalieHns ¢ OTX01aMHu;

- 03HAKOMJICHHE C HUCTOYHHKAMH 00pa30BaHUs OTXOJIOB;

- pacCCMOTpPEHHE KIIACCU(PUKAIIUN OTXOJIOB;

- O3HAKOMJICHHE C TEXHOJIOTUYECKUMH MPHUYUHAMHU BBHIOPOCOB U COPOCOB BPEIHBIX BEUICCTB,
BO3HUKHOBCHUA TBCPABIX OTXOOO0B.

2. Mecto nucunnyimibl B ctpykrype OIIOII BO

JucuuninuHa/Moyllb  OTHOCUTCA K 4acTH, (opMupyeMoil ydyacTHHKaMH 00pa30BaTeNIbHBIX
OTHOILICHUH, SJIEKTUBHBIM AucuuIunHaM (Moxynun) 1 (IB.1). Moaynb «PeuukiuHr u DKonorusy.

N3yuass aucuuiumHy/MOmyinb «YTHIM3AlMA M PELHUKIMHT OTXOJOB», OOyYaroIIMHCs IOJKEH
OPHUEHTHPOBATHCS Ha TEPMUHBI U ONPEICIICHHS 110 aCIIEKTaM:

- pecypCHBbIH, CBSI3aHHBIN € JIMKBHJIALMENH OTXOJ0B IPOM3BOJCTBA U NOTpedsieHus (OpakoBaH-
Has MPOJYKIHMs, BBIIIEAIIEE M3 IKCILTyaTallud 000pyJOBaHUE, MAaTepHAIIBI U CHIPbE, BTOPHYHAS MPO-
JYKLUs, BO3BPATHBIE PECYPCHI), a TAKIKE XPAHEHUE U 3aXOPOHEHUE OTXO0JI0B, UMEIOIUX PECYPCHOE U
CBIPbEBOE 3HAYCHHUE;

- MPOM3BOICTBEHHBII, KacarolIMiics MPOIIECCOB 00OpaIIEHUs C OTXOAaMH M UX TOKyMEHTHPOBa-
HUEM;

- DKOJIOTUYECKUH, YUYUTHIBAIOIINN TPEeOOBaHUS U OTPAaHUYEHUS MIPU OOPALIEHUH C ONACHBIMU
OTX0JlaMU;

- COLMAJIbHBIM, 3aTPAruBaOLINI AEATEIbHOCTh IOPUINYECKUX ML U MHAUBUAYAJIBHBIX NpEa-
MIpUHUMATENIEH 110 0OPALIEHUIO C IIOOBIMU OTXO/IaMHU.

Conepxanue AMCUUIUIMHBI/MOIYJS SABISETCS JIOTMYECKHM HPOJOJDKEHHUEM  COJEpKaHHs
muctumimH - «XuMus», «besomacHocTh  ku3HenesTenbHOCTH», «llpaBuia Oe3omacHocTH B
He(Tera3oBoi MPOMBIIIJIEHHOCTU» U CIY)XKUT OCHOBOM JJs1 OCBOEHHUS JMCLUIUIUH/ MOAyJeil
«CxBakuHHasi A00b4a», «COOp M MOJArOTOBKAa CKBAXKMHHOM mpoaykuumy», «IIpon3BoacTBeHHBIN
9KOJIOTUYECKUI KOHTPOJIbY.

3. Pe3yabTarbl 00y4eHUs M0 AUCHUILINHE/ MOLYJIIO

[Ipoutecc wW3y4YeHWS IUCHUIUIMHBI/MOIYNsT HampaBleH Ha (GOPMUPOBAHUE CIEAYIOIIUX
KOMIIETEHIIUN:

Tabmuna 3.1
Kon n HaumeHoBaHue
Kon u HaumeHoBanue Kon u HaumeHoBaHME pe3yibTaTa
KOMIIETCHLIUU HHARKATOPA JIOCTIDREIHA 00y4deHus 0 AUCIUTUTHHE (MOIYIIIO)
komnerennuu (M/IK)
VYK-1 Cnocoben YK-1.2 CucremaTtuzupyert u 3HaTh: METOAMKH cOOpa 1 00padOTKU
OCYIIECTBIISITH TIOUCK, KPUTHYECKH aHATU3UPYET nHPOPMAaLIUH; aKTyalbHbIE POCCUHCKHE U
KPUTHYECKHUN aHaTN3 U WHPOPMAIIUIO, TOTYICHHYIO U3 3apyOeKHbIE HICTOYHUKN UH(QOPMAIINU B
CUHTE3 HH(OpPMALIUH, Pa3HbIX HCTOYHHUKOB, B cdepe mpodheCCHOHANTBHOHN IEATEIBHOCTH
NIPUMEHATH CUCTEMHBII cootBeTcTBHU ¢ TpeboBanusimu u | (YK-1.32)
TIOJTXOJT JIJISL PEIICHHUS YCIIOBUSIMU 3aJjauu YMeTh: IpUMEHSITh METOJINKH TIONCKA,




IIOCTAaBJICHHBIX 3aaa4

cbopa 1 00paboTKH HHPOPMALIUH;
OCYILECTBIISTh KPUTUUECKUI aHAIIN3 U
CHHTe3 HH(OpMAaIH, ITOJyYCHHOH 13
pa3sbix uctouHukoB (YK-1.Y2)

Bnanets: MeTogamu moucka, cobopa u
00pabOTKH, KPUTHIECKOTO aHATN3a U
CHHTe3a MH()OpMALUU; METOIUKON
CHUCTEMHOTO MOAX0/1a TS peIIeHUs
nocrasieHHbIX 3a1a4 (YK-1.B2)

VK-8 CnocoGen co3naBaTh
U MIOAJEPKUBATH B
MTOBCETHEBHOM KHU3HU H B
npodeccuoHaIbHON
JeSITENIBHOCTH O€30T1aCHbIC
YCIIOBHUSA
KU3HEESITEITBHOCTH IS
COXpaHEHUs IPUPOAHOU
cpenbl, o0ecTieueHMs
YCTOMYMBOIO pa3BUTUS
00I1IeCTBa, B TOM YHCJIE TIPU
yrpo3e 1 BO3HUKHOBEHHH
Ype3BbIYAMHBIX CUTYalUl U
BOCHHBIX KOH(JIUKTOB

YK-8.2 ITognepxxuBaet
Oe30macHbIe YCIOBUS
KHU3HECITEIbHOCTH, CIOCOOCH
BBISIBIISITH ITPU3HAKU, IPUYUHBI 1
YCIIOBHUSI BOSHUKHOBEHUS
Ype3BbIYAMHBIX CUTYalUuH

3HATh: alTOPUTM MOBEICHUS B
ype3BbIuaiiHbix curyarmsx (YK-8.32)

YMeTh: npeaynpexnats u
MIpeIOTBPAIIATh YCIOBHSI BOSHUKHOBEHUS
ype3Bbruaitabix curyaimii (YK-8.Y2)

BH&ILGTI): HaBbIKaMM OpraHu3alvun
JIEUCTBUH 10 OKA3aHUIO
KBaJIM(PHULINPOBAHHOM IOMOLIH B
yCIIOBHSIX Upe3BbIuaitnoii cutyanuu (YK-
8.B2)

YK-8.3 O1ieHnBaeT BEpOsSTHOCTh
BO3HUKHOBEHHUS [IOTEHI[UAILHOMN
OIACHOCTH U MPUHUMAET MEPBI 10
ee MpeyIpek ICHHIO

3HaTh: ImpaBuJia MMOBCACHUS ITPU BO3HUK-
HOBEHUU YPE3BbIYAHON CUTyalluu IpHU-
POIHOTO WM TEXHOI'€HHOI'O IIPOUCXOXK-
nenns (YK-8.33)

VMeTh: YMETh OIIEHUBATH BEPOSTHOCTh
BO3HHKHOBEHUSI TIOTCHIINATBHOM
OMACHOCTH U MPUHUMAET MEPHI 110 €€
npenynpexaenuio (YK-8.Y3)

Brnanets: HaBBIKOM BbIOOpaA ITPaBUII
MTOBE/ICHUS IPH BOZHUKHOBEHHUHU
YPE3BBIYANHON CUTYALMH IPUPOJIHOTO
WJIM TEXHOTEHHOT'O IIPOUCXOKIECHUS

(YK-8.B3)

[IKC-3

CrocoOHOCTh BBITIOIHSATD
paboThI 110 KOHTPOJIIO
6e3omacHOCTH paboT TpH
TPOBE/ICHUN TEXHOJIOTHYECKUX
MPOLIECCOB HEPTEra30BoOro
MPOU3BOJICTBA B COOTBETCTBUU
¢ BBIOpaHHOH chepoit
npoheCcCHOHATIBHOM
JeSITENIBHOCTH

[IKC-3.1 Ucnons3yet mpasuia
6e3omacHOCTH B HEPTSIHOHN U
ra3oBOU NPOMBIIIIIEHHOCTH, B
TOM YHCJIE TIPU BOSHUKHOBEHUN
HEIITATHBIX 1 aBapUIHBIX
CUTyalun

3HaTh: IpaBmiia 0€30MacCHOCTH B
HETSHOW U Ta30BO MPOMBIIUIEHHOCTH,
B TOM YHCJIE TIPU BOSHUKHOBEHNHU
HEIITATHBIX U aBapUIHBIX CUTyaIi
(ITKC-3.31)

YMeTh: NpUMEHSTH TpaBHiia
0e30macHOCTH B HEPTSIHOM U ra30BOi
MIPOMBILIJICHHOCTH, B TOM YHCJIE IPU
BO3HHKHOBEHHHU HEUITATHBIX U
aBapuiiHbIx cutyanuii (ITKC-3.Y1)

Braners: HaBBIKAMH 10 KOHTPOITIO
0e3onacHocTH paboT B HePTIHOU U
ra30BOH MMPOMBIIICHHOCTH, B TOM YHCIIE
IIPY BO3HHUKHOBEHHHU HEIITATHBIX U
aBapuiinbix cutyauuii (ITIKC-3.B.1)

[TIKC-3.2 Opranu3oBbIBaeT
paboTy 1o MpeaypeKICHUIO U
JTUKBHUIAINH aBAPUITHBIX U
HEIITATHBIX CUTYaIllui, B TOM
YUCJIE C IPUBJICUCHUEM
CEPBHCHBIX KOMIIAHHUH, OLIEHKA
PHUCKOB

3HaTh: METOJBI TIO MPEIYNPEKICHHUIO H
JTMKBUJAINH aBAPUIHBIX U HEIITATHBIX
CUTYaLMii, B TOM YHCJIE C IPUBICYECHUEM
CEPBUCHBIX KOMITaHUH, OLICHKA PUCKOB
(TTKC-3.32)

YMeTh: OpraHu30BBIBaTh PabOTy IO Mpe-
JYTIPSKICHUIO U JTUKBUIANNN aBapUHHBIX
¥ HEMTATHBIX CUTYAITUH C IPUBIICUCHUEM




CepBI/ICHLIX KOMHaHHfI, OLCHUBAThH pI/ICKI/I
(IIKC-3.Y2)

Bragets: MeTomuKkaMu TpeaynpexaACHAS
Y TUKBUIALIMN aBAPUHHBIX W HEIITaTHBIX
CUTYaIlMi, B TOM YHCJIE C MPUBICUCHUEM
CEPBHCHBIX KOMITAHWH, OLIEHKA PUCKOB

(ITKC-3.B2)

4. O0beM AUCHMILIMHBI/MOAYJISA

OO0muit 00BeM TUCIUTUTMHEBI/MOJTYJISI COCTaBIsIeT 3 3aueTHbIe eaunauIlbl, 108 gacos.

Tabmuna 4.1.
AyIUTOpHBIE 3aHSTHS/KOHTAKTHAs paboTa, CaMOCTOSTC Dopma
dopma Kypc/ qac. .
Has pabora, MIPOMEKYTOTHOU
o0y4eHust | ceMecTp [Ipaktiaeckne | JlabopaTopHbie
Jlekiun Jac. aTTecTalluu
3aHATHS 3QHSTHS

Ounast 4/7 16 30 - 62 3aver
Oratto- a7 12 24 . 72 3aver
3a04Has

5. CTpyKTypa M coJep:KaHue JUCHUNINHBI/MOIYJIs
5.1. CTpykTypa IUCHUTUTMHBI/MOIYIIS.

oyHas ¢popma o0ydenusi (OPO)

Tabmuua 5.1.1

CTpyKTypa AMCHUTUTHHBI/ MO AyamuTOpHEIE
Ne 3aHATHS, Jac. CPC, | Bcero, Kon MJTK OrieHOYHbIE
n/n | Homep HaumenoBanue 11 Tp. | Ja6. yac. qac. cpencTBa
paszaena pasnena
Beenenue. YK-12 -
XapaKTepucTUKU VK-82 28
! 1 IIPOMBIIUICHHBIX 3 > i 9 17 VK-83 S %
OTXOI0B IIKC-3.1 L‘é =
IKC-3.2 o S
VK-1.2 E <
OCHOBHBIE CITOCOOBI YK-8.2 = %
2 2 2 4 - 8 14 YK-8.3 = 5
YTHIU3aIUU KC-3.1 <2 g
TKC-3.2 =8
VTunuszamus oTX0I0B VK-1.2 = = g
JIErKOI VK-8.2 g E =
3 3 MIPOMBIIIICHHOCTH. 2 4 - 9 15 YK-8.3 o = E[
Penuxnuar I[IKC-3.1 2 5 g
CTEKI100051 IIKC-3.2 EE
=
YTI/IJmsfluI/m OTX(?'Z[OB zﬁ:ég é §
4 4 | HPCTHOM H HEPHOH 2 | 4 - 9 15 | VK83 A <
METaJLIypruu. KC-3.1 g
PenuxInHr MeTaioB g
IIKC-3.2 >
Vrunusanus 0TX0H0B VK-1.2 =4
> > JIPEBECHHBI. 2 4 i 9 15 YK-8.2




PenukiuHr 0TX010B VK-8.3
KapTOHA ¥ OyMaru IKC-3.1
IIKC-3.2
VK-1.2
Penukauar VK-8.2
6 6 I/ICHOJ‘IB3OBaUHHOI/I 5 4 i 9 15 VK-83
MOJTMMEPHOH IKC-3.1
YITAKOBKH
IIKC-3.2
VK-1.2
Vrunuzauus VK-8.2
7 7 0TpabOTaHHBIX 3 5 - 9 17 VK-8.3
HEPTEPOAYKTOB IIKC-3.1
IIKC-3.2
VK-1.2
VK-8.2 Bompoc
3auer - - - - - VK-8.3 31:11316::1 K
TIKC-3.1 M
IIKC-3.2
Hroro: 16 30 - 62 108 X X
04HO-3204Has popma o0yuenust (O3PO0O)
Tabmmma 5.1.2
CTpyKTypa TUCLUILIMHEL/MOIY IS AyauTopHbIe
No TPyKTypa mcH Y 3aHATHS, Yac. CPC, | Bcero, Kon MJTK OneHouHbIE
n/n | Homep Haumenosanue bt Tp. | JIa6. qac. qac. cpezcTBa
pasnena pasnena
VK-1.2
Bgenenue. VK-8.2
1 1 | Xapaxrepuctukn > | 4 | - | 11| 17 | vk83 i
MPOMBIIIIIICHHBIX KC-3.1 =
OTXOJIOB HKC—3.2 § =
: <
YK-1.2 =5
o . VK-8.2 ;g
2 2 CHOBHBIE CIIOCOOBI 5 3 i 10 15 VK-83 25
YTHIM3aIUU KC-3.1 ; =
' g
I1KC-3.2 3
Vrunusanus oTXon0B VK-1.2 L§ g
JIETKOH VK-8.2 S =
3 3 1 3 - 10 14 VK-8.3 5 2
MTPOMBIIIIJIEHHOCTH. KC-3.1 2 2
Penuxiuar crekinodos ' L=
[IKC-3.2 5 g
VK-1.2 2 =
YTuimsanus 0OTX040B VK-8.2 £ o
4 4 | LABCTHOW U tcpHOM 2 3 - 10 15 VK-8.3 s &
METaJUTypIUH. KC-3.1 =
PeumkiIvHr METAIIOB IKC 3'2 5 =
-3 8
- SR
Vrunusanus oTXon0B zﬁ ég g E
-8 =
5 5 | APCBCCHIBL 2 4 - 10 16 VK-8.3 e =
PenukauHT 0TXO10B [IKC-3.1 5 2
KapToHa 1 GyMaru HKC-3.2 E !
Peuuknuar VK-1.2 -
6 6 HCITOJIb30BAaHHOM 1 3 - 10 14 VK-8.2
MOJTMMEPHOH YK-8.3




YIaKOBKH IKC-3.1
I1KC-3.2

YK-1.2
Vrunuzauus VK-8.2
7 7 0TpabOTaHHBIX 2 4 - 11 17 YK-8.3
HEPTETPOAYKTOB IIKC-3.1
ITKC-3.2

YK-1.2
YK-8.2
3auer - - - - - VK-8.3
[IKC-3.1
I1KC-3.2

3a4eTy

Hroro: | 12 24 - 72 108 X X

5.2. ConeprkaHue AUCIHUIUTHBI/MOITYJIS.
5.2.1. Coneprxanue pa3eioB JUCHUIUIMHBI (IUJAKTUYECKUE ETUHULIBI).

Pa3nen 1. «BBeneHue. XapaKTepHCTHKH MPOMbBIILIEHHBIX OTX0I0B)
1.1 3arpsi3HeHue OKpYKaroIel Cpebl.
1.2 TIpOMBIIIICHHBIE OTXO/IBI.
1.3 be3oTxo1Has U MaJIOOTXO/IHAS TEXHOJIOTHH.
1.4 BropuuHbie MaTepHaIbHBIC PECYPCHI.
1.5 PenukiiiHT ¥ iepepaboTKa OTXO/I0B.

Pa3gen 2. «OcHOBHBIE CIOCOOBI YTHIIN3AIUN»
2.1 MeToap!l yTHIU3aIuH U 00e3BPEKUBAHHS TPOMBIIIICHHBIX OTXOIOB.
2.2 TepMudeckre MeTO bl epepaboTKH OTXO0JI0B.
2.3 3axOpOHEHHE OTXO/IOB.

Pa3znen 3. «YTuau3zanus 0TX0/10B J1erKoii NPOMBIIIJIEHHOCTH. PEUKINHT CTEeKJI0005>
3.1 YTuimzanus cTekIsTHHOM Tapbl U nepepaboTka CTeKI000s.
3.2 Yruimsanus oTX0I0B BOJOKOH M TKaHH.
3.3 YTuim3anus 0TX0/10B BOJIOKOH U TKaHH.

Pasnen 4. «YTnan3anus 0TX010B IIBETHOH M YePHOH MeTaLTypruu. PenukiImHar MeTannios»
4.1 Bropu4yHOe UCIIOIb30BaHUE METAJUIOB U CILJIABOB.
4.2 Yrunnsainus MUIakoB U 30JIbL.
4.3 PenKIMHT OTXO/I0B aTFOMUHHSL.

Paznen 5. «YTuanzauusi orxo10B ApeBecuHbl. PeMKJIMHI 0TX010B KApTOHA U OymMaru»
5.1 O6pazoBaHue OTXOJ0B APEBECUHBI, UX KIacCU(UKALIUS.
5.2 OCHOBHBIEC METO/IbI YTHIIN3AIIUH JPEBECHBIX OTXOJIOB.
5.3 IlepepaboTka 0TX0JJ0B KapTOHA U Oymaru.

Pasnen 6. « PeqMKJIMHT HCIIO0JIH30BAHHOM IOJMMEPHOH YIIAKOBKH»
6.1 Penuximar mracrmacce.
6.2 IpumeHeHre OMONOIMMEPOB JJISt U3TOTOBJICHUS YITAKOBKH.

Pasznen 7. «YTnanzanus orpadoTaHHbIX HeTENPOIYKTOB)
7.1 O6paboTka u yruauzanus HedTecoaepkammx OTX0/I0B.

Bomnpocs! k




7.2 OCHOBHBIE METO/IbI YTUIIU3AINHA HEPTECOTXOI0B.
7.3 Yrtunmzanus ~ HedTecomepKalmMX ~ OTXOJOB B MPOMBINIIEHHOCTH CTPOUTEIBHBIX

MaTepUajoB, Ha TPAHCIOPTE U JIp. 00pabOTKU UIaMOB HedTenepepadaThIBAIOIINUX 3aBOIOB.

7.4 OcHOBHBIEC OTXO/IBI HEPTEIEepEpadaTHIBAIOIINX 3aBOJIOB.
7.5 OCHOBHBIE METO/IbI YTUIIU3AIMHA HEPTECOTXOI0B.
7.6 Cxuranue >KuIKuX He(PTSIHBIX OTXO/I0B.

5.2.2. ConeprkaHue AUCIUIUTMHBI IO BUAAM Y4eOHBIX 3aHATHH.
JleKnmuoHHbIE 3aHATHSA

Tabmuma 5.2.1

Ne | Homep pazmena O6pem, gac. S Wy—
/11 JUCHUIUINHBI OO | 03900
3arpsi3HeHHE OKpyXarolieil cpeapl. [IpOMBINUICHHBIE OTXOIBI.
1 1 3 2 bezorxogHas W MajgooOTXOAHAs TEXHOJIOTHH. BTopuuHbIC
MaTepHalibHbIe pecypchl. PEIUKIMHT U mepepaboTKa OTXOJI0B
MeTonpl yTWIM3alUKM W O0E3BPEIKUBAHHS TPOMBIIUICHHBIX
2 2 2 2 oTX0JI0B. TepMuueckne MeETOJbl IMEepepabdOTKH  OTXOJIOB.
3aXOpOHEHHE OTXOJ0B
YTunmzanus CTEKISSHHOW Tapbl W TepepadoTKa CTEeKIO00s.
3 3 2 1 Vrunuzanuss OTXOLOB BOJOKOH W TKaHW. YTWiIW3amus |
00e3BpeKMBAHKE TIIAKOB, 30J1bI
4 4 2 5 BropuuHoe HCMONB30BaHUE METAJUIOB U CIIABOB. Y THITH3AIINS
NIJIAKOB W 30J1b1. PEIUKIMHT OTXOJI0B alTFOMHUHHUS
OO0Opa3zoBaHue OTXOAOB JPEBECUHBI, MX KIACCH(PHUKAIIVS.
5 5 2 2 OCHOBHBIE ~ METOABl  YTWIM3AlMd  JPEBECHBIX  OTXOJOB.
IepepaboTKka OTX0JI0B KAPTOHA M OyMaru
6 6 5 1 Peruknmar  minactmace.  [lpuMmeHeHHe  OWOMOMMMEPOB IS
M3TOTOBJICHUS YITAKOBKH
OOpaboTka © yTwiau3alus HePTEecoAepKalluX  OTXOJIOB.
OCHOBHBIE METOJIbl YTHIM3AIUN HE()TEOTXOMOB. YTHIH3AIUSI
HedTecoIepKaImux OTXOJIOB B MPOMBIIITICHHOCTH
7 7 3 5 CTPOUTENFHBIX MaTEepHaNoOB, HA TPAHCIOPTE H Jp. 00pabOTKU
nuamMoB HedrenepepadaThIBAIOIIUX 3aBOI0B. OCHOBHBIE OTXOIBI
HedTenepepabaTbBaOMUX  3aBOJOB.  OCHOBHBIE ~ METOJIBI
yrunnzanui - HereoTxonoB. CKUraHWE KHUIKAX HEPTSIHBIX
OTXOJIOB
Hroro: 16 12 X
IIpakTuyeckue 3aHATUSA
Tabnwma 5.2.2
O0BeM, yac.
No | Homep paznena
03D Tema IpaKTHIECKOTO 3aHATHUS
n/m JUCIUTUTUHBI (0100 o
3arps3HeHue OKpyKarolei cpeapl. [IpoMbIlUIeHHBIE OTXOMBI.
1 1 5 4 besorxogHas W MajgooTXoAHAas TEXHOJIOTHH. BTopuuHbIe
MaTepuajbHbIe pECYpChl. PEIMKIIMHT U niepepaboTKa OTX0I0B
MeToapl yTWIM3alMM W OOC3BPEKMBAHUS IPOMBIIUICHHBIX
2 2 4 3 oTX0#oB. TepMuueckue MeETOABI TMepepabOTKH  OTXOMOB.
3axopoHEHHE OTXOJIOB
YTunuzanus CTEKISHHON Tapel W TiepepadoTKa CTEKIO00s.
3 3 4 3 Vrunmuzanuss OTXOLOB BOJOKOH W TKaHU. YTWiIW3aus |
00e3BpeKMBAHKE TILTAKOB, 307151
4 4 4 3 BTopuunoe ucnosib3oBaHHE METAJJIOB U CIIABOB. Y THIIM3AIIMS
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H1JJaKOB U 30JIBI. PeHI/IKJ'II/IHI‘ OTXOA0B AJIFOMUHUA

OOpaszoBaHue OTXOAOB JPEBECHHBI, WX KIACCHU(PHUKAIIMS.
OCHOBHBIE ~ METOJIBI ~ YTHWJIM3AlUM  JIPEBECHBIX  OTXOJIOB.
[lepepaboTKka OTX0J0B KapTOHA M OyMaru

Penuknmuar mmactmacc.  IIpumeneHue
H3TOTOBJICHHS YIAKOBKU

OMOmoNIMMEpPOB IS

O6paboTka W yTwiam3amus HePTecoAep)KalluX OTXOJIOB.
OCHOBHBIC METOJBI YTHIW3AIUU HEPTEOTXOMOB. Y THIIH3AIIHS
HedTecoepKaux OTXOJIOB B
MPOMBIIIIJICHHOCTH CTPOUTENBEHBIX MATEPUAIIOB, HA TPAHCIIOPTE U
Ip. 00pabOTKM IIIaMOB He(TenepepadaThIBAOMINX 3aBOIOB.
OcHOBHBIE  OTXOABI  He(drTemepepadaTHIBAIOIIUX  3aBOJIOB.
OcHoBHBIE MeTOnbl yTwim3anuu HedTeorxonoB. CxuraHue
KHUJIKAX HEPTSIHBIX OTXOJIOB

HTroro:

30 24

X

JlaGopaTtopHbie padoThI

JlaboparopHbie pabOThl Y4€OHBIM IIJIAHOM HE MPEAYCMOTPEHBI

CamocrosiTesibHasi padoTa CTy/IeHTa

Tabmuna 5.2.3

n/m

Homep
paszena
JUCUUTUINHBI

OOneM, yac.

OP0O | 0300

Tema

Bug CPC

3arps3HeHue
IIpomblneHHsbIE

OKpY Karolen Cpebl.
orxoanl. beszorxomHas wu
MaJIOOTXOJIHAsl ~ TEXHOJIIOTMH.  BTopuuHbIE
MaTepuanbHble  pecypcbl.  PenukIMHr u
nepepadoTKa OTXOJIOB

Metoapl yTWIM3allMd W 00E3BPEKUBAHUSA
NPOMBIIUICHHBIX ~ OTXOAOB.  Tepmuueckue
METOJIbI TepepabOTKH OTXOJOB. 3aXOpOHEHHE
OTXOJIOB

YTuin3anus CTeKISTHHON Tapbl U nepepadoTKa
CTeKI000s. YTHIN3alUs OTXOAOB BOJOKOH U
TKaHU. YTuiauzalus ©  00e3BpeKUBAHHC
[IJIAKOB, 30JIbI

BTOpI/I‘-IHOC HUCIIOJIBb30BAHUC MCTAJJIOB H
CIIJTaBOB. YTI/IJ'II/ISaLII/IH IIjI1akoOB HW  30JIHI.
PGHHKHI/IHF OTXOO0B AJIFOMHUHUA

OO6pazoBanne  OTXOIOB  JPEBECHUHBI, WX
KJaccu(uKamus. OcHoBHEBIE METO/IBI
YTUIN3ALUH JPEBECHBIX OTXOZOB.
[TepepaboTKa OTXOZOB KapTOHA B OyMaru

Penukiiunr TracTMacc. IIpumenenue
OHMOTIOIIMMEPOB JIJISl H3TOTOBJICHHSI YITAKOBKHU

O6paboTka 1 yruiau3anusi HedTecoaepKalux
orx0om0B. OCHOBHBIE METOJIl YTHJIH3AIUU
HEPTEOTXOIOB. Yrunuzauus
HedTecoIepKalx OTXO/I0B B
MPOMBIIIJICHHOCTH CTPOUTEIBHBIX

MaTepHaoB, Ha TPAHCIIOPTE U NIp. 00OpabOTKH
niaMoB  HerenepepabaThIBAIOIINX 3aBOJOB.
OCHOBHBIC 0TX0/IbI HedTerepepadaThIBAIOIINX

Pab6ora ¢
JUTEPATYPHBIMH
HCTOYHHKAMHU,
IIOATOTOBKA K
MPAKTHYECKUM
3aHATUAM,
IIOATOTOBKA U
HaIMCaHUe

pedepara
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3aBOIOB. (OCHOBHBIE METONBI YTUIU3ALUU
He(TeoTx00B. C)KUTAHUE KUIKUX HETIHBIX
OTXOJIOB
1-7 62 72 - -
3auer ) ) ) IToaroroBka k
3a4ery
Hroro: 62 72 X X

5.2.3. IlpenonaBanue IUCIMILTMHBI/MOIYJS BEIETCS C NPHUMEHEHHEM CIEIYIOUINX BHUIOB
00pa3oBaTEeNbHBIX TEXHOJOTHH: JEKIHS-AUaaor (JIGKIMOHHBIE 3aHATHS); JICKIUH-BU3YAIM3alMd B
PowerPoint B muanoroBomM pexkume (B Cydae MHTEPAaKTHBHOIO MeToaa OOyducHus); paboTa B MajbIx
rpymmax, pa3bop MpaKTHYECKMX CHUTyalmid (IpakTUYecKHe 3aHATHs), Keiic-meron (pa3bop
KOHKPETHBIX CUTYaIUi).

6. TemaTuka KypcoBbIX padoT/IIPOEKTOB
Y4eOHBIM IJIAHOM BBITIOJTHEHUE KYPCOBBIX pabOT HE MPETYCMOTPEHO.

7. KoHTpoJibHbIE PA00THI
Y4eOHBIM IJITAHOM BBIMIOJIHEHUE KOHTPOJIBHBIX pa0OT HE MPEyCMOTPEHO.

8. OueHka pe3yJbTaTOB OCBOECHHS THCIHUILIAHBI/MOTY IS

8.1. Kputepum oOuneHUBaHUS CTENEHU IIOJIHOTHI M KayecTBa OCBOEHHS KOMIETEHLUH B
COOTBETCTBHUHM C IUNIAHUPYEMBIMU pe3yibTaTaMH 00yueHus npuBesieHs! B [Ipunoxenun 1.

8.2. PeliTuHroBas cucreMa OILCHUBAHHUS CTENEHH IOJIHOTHI M KayecTBa OCBOEHUSI KOMIIETEHLUH
o0yyaroImuxcs OYHOH, OYHO-3a09HOI (POpMBI 00yueHus npecTaBieHa B Tabaune 8.1.

Tabmuma 8.1
Ne N
i Buasr Mmepornpustuii B paMKax TEKyIIero KOHTPOJISI KonngecTtBo 6amion
1 Texymas aTTecTaIus
1 BrinonHeHHe U 3a1yTa MPAKTHYECKUX pa0oT M0 TEKYIIUM TeMaM 0-20
JIUCTIUTUTAHBI
2 IlonroroBka, HarMcaHue, 3anuTa pedepara 0-10
HUTOI'O 3a nepByI0 TEKYILYIO ATTECTAI[HIO 0-30
2 TeKyIas aTTeCTaIus
3 BrlnosiHeHHE U 3alMTa IPAKTUYSCKUX PA0OT MO TEKYIIUM TeMaM 0-20
JIUCTIUTUTHHBI
4 | lloaroroBka, HanmMcaHue, 3auMTa pedepara 0-10
HNTOI'O 3a BTOPYI0 TEKYIIYI0 aTTECTAINIO 0-30
3 TeKymas aTTecTaIus
5 BehITONHEHHE U 3alUTa MPAKTHYSCKUX paboT MO TEKYIIUM TeMam 0-20
JIUCTIUTUTHHBI
6 | I[loxroroeka, HarMcaHue, 3anura pedepara 0-20
HUTOI'O 3a TpeThI0 TEKYILYIO ATTECTAIHIO 0-40
BCET'O 0-100

9. YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00ecnieyeHne TUCIUIIHHBI/MOTYJIsI
9.1. CoBpemennbie mnpodeccuoHaabHbIe 0a3bl JAaHHBIX M WH(POPMAIMOHHBIE CIPABOYHBIC
CUCTEMBI.

HaunmeHnoBanue AJOKYMEHTA ¢ YKa3aHUEM PEKBU3UTOB CpOK JIEUCTBHS
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ONeKTPOHHBIN KaTaJor/JNeKTpoHHast oubnmoreka TromeHckoro
UHIyCTpHAIbHOTO yHUBepcuTeTa http://webirbis.tsogu.ru/
HoroBop  Ne09-16/19 or 18.10.2019 B3ammuoro okazammst ycuyr | C 18.10.2019 mo

JBYXCTOPOHHETO JOCTYMa K pecypcaM Hay4dHO-TeXHHU4eckoi oubmuorexku ®I'AOY BO 16.10.2021
PI'Y Hebtn wm raza (HWUY) um. UM. T'yokuna u OIBOY BO «TUY»
http://elib.gubkin.ru/

HoroBop  Ne09-11/21  or 14.10.2021 B3ammuoro okazanms yciuyr | C 14.10.2021 mo

JBYXCTOPOHHETO JOCTYMa K pecypcaM Hay4dHO-TexHHU4eckoil oubmuorexku ®I'AOY BO
PI'Y Hebtn wm raza (HWUY) um. UM. T'yokuna u OIBOY BO «TUY»
http://elib.gubkin.ru/

13.10.2022

Horosop Ne b124/2019/09-20/2019 ot 20.12.2019 Ha oka3aHme yciuyr O
MPEIOCTABIICHUIO  JIBYCTOPOHHETO JIOCTyNa K pecypcaM Hay4YHO-TEXHUYCCKOH
oubmmorekn ®I'bBOY BO «YTHTY» u ®I'BOY BO «TroMeHcknll WHAYCTPUATBHBII
yauBepcute http://bibl.rusoil.net

C20.12.2019 no

18.12.2021

Horosop Ne 09-19/2019 ot 12.12.2019 Ha okazaHue yciayr JBYCTOPOHHETO
JIOCTyIa K pecypcaM HayuyHo-TexHmdeckou OubOmuoreku DPI'BOY BO «YI'TY» u
OI'BOY BO «TroMmeHckuit nHIyCTpHanbHbIi yHHBepcuTe™» http:/lib.ugtu.net/books

C 12.12.2019 no

10.12.2021

Horosop Ne6631 — 20 ot 29.12.2020 Ha okazaHuE yCIyT MO MPEIOCTABICHUIO
JocTyma K  pecypcam  0a3el  jaHHbIX «HayuyHas anexkTpoHHas — OuOnHMOTeKa
eLIBRARY.RUy (an.moanvcn)

¢ 01.01.2021 mo

31.12.2021

I'paxxnancko-npaBoBoit goroop Ne§232 ot 18.08.2021 Ha okazaHue yciayr mo
NPEIOCTABICHNI0 JOCTYNAa K 3JIEKTPOHHBIM SK3EMIUIApaM MPOW3BEACHUI HAaydHOTO,
yueOHoro xapakrepa wmexay DOI'BOY BO  «TioMeHckuit  HHIYCTpHUATBHBIN
yuausepcuter» 1 000 «3BbC JIAHb» www.e.lanbook.ru

¢ 01.09.2021 mo

31.08.2022

I'paxxnancko-npaBoBoii goroop Ne7506 ot 20.08.2021 Ha okazaHue yciyr Mo
npenocrapieHuto gocryna Kk ObC mexay ®I'bOY BO «TroMeHckuil MHITyCTpUATBHBIN
yuauBepcute™ 1 000 «M3narenbcto JJAHb» www.e.lanbook.com

¢ 01.09.2021 mo

31.08.2022

I'paxnancko-ipaBoBoii norosop Ne7508 ot 23.08.2021 ¢ OO0 «OnekTpoHHOE
m3narensetBo FOPAWIT» Ha oOkasaHue YCIyr 10 HpPENOCTABICHHIO JOCTYNA K
oOpaszoBarenbHol 1wiathopme Mexay PIBOY BO «TroMeHCKHIT WHAYCTpUATbHBIN
yuuBepcutet» 1 000 «InekTponHOe u3aaTenbctBo FOPANMTY www.urait.ru

¢ 01.09.2021 mo

31.08.2022

I'paxnancko-mpaBosoii norosop Ne 7503 ot 17.08.2021 Ha mpemocraBieHHE
Joctyna K 0Oa3e pmaHHbIX KoOHCynbTaHT cryneHTta «OieKTpoHHas OHOnIHOTEeKa
texunueckoro BVY3a» wmexny @I'BOY BO  «TromeHckuil  MHIyCTpHATbHBINA
yauBepcute™» 1 000 «Ilomrexpecypey» http://www.studentlibrary.ru

¢ 01.09.2021 mo

31.08.2022

I'paxnancko-nipaBosoii gorosop Ne7507 ot 26.08.2021 OOO «KnOPyc menua»
Ha OKa3aHWE YCIyr [0 TMPEIOCTaBICHUIO JOCTyMa K 3JIEKTPOHHO-OMOIMOTEHHOM
cucreme BOOK.ru https://www.book.ru

C 01.09.2021 no

31.08.2022

Horosop Ne7505 ot 16.08.2021 Ha mpeaocTaBlIeHHE NOCTyHa K 3JIEKTPOHHO-
oubmmoreynoir  cucreme  «IPRbooksy wmexmy ®I'BOY BO  «TromeHckuii
uHaycTpuanbHelii  yHuBepcute» U OO0 Kowmmanuedn «Ait Ilm Ap Mennay
http://www.iprbookshop.ru/

C 01.09.2021 no

31.08.2022

HoroBop NelO1HDB/6258/09/17/2019 o mnoapxmoueHun kK HanmonampHOU
SIIEKTPOHHOM OMOJIMOTEKE W MpEeAOCTaBICHMH J0cTyna K oObekram HanmonanbHON
AJIEKTPOHHOHN OMOIHOTEKH (Yepe3 TePMHHAIIBI JJOCTYTIA)

C29.10.2019 no

28.10.2024

9.3. JluneH3uoHHOE W CBOOOJHO pacIpoCTPaHsEMOE IMPOrpaMMHOE OOeCledYeHue, B T.d.

OTECYECCTBECHHOI'O HpOI/IBBOI[CTBa:
1. Microsoft Office Professional Plus (JIoroBop Ne
31.08.2021, Toroeop Ne7810 ot 14.09.2021 mo 13.09.2022).

6714-20 or

31.08.2020 nmo

2. Microsoft Windows ([ToroBop Ne 6714-20 ot 31.08.2020 10 31.08.2021, JToroBop Ne7810

ot 14.09.2021 no 13.09.2022).

10. MaTepuajibHO-TeXHUYECKOe o0ecrneyeHne JUCIUIINHBI/ MOTYJIA
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HOMCH_IGHI/IH A1 IMPOBEACHHA BCEX BHI0B pa6OTBI, npeaAyCMOTPCHHBIX yLIe6HLIM IIJIaHOM,
YKOMIIJICKTOBAHBI HGO6XOHI/IMHM O60py,[[0BaHI/I€M N TCXHUYCCKHUMU CPCACTBAMU 06yT-I€HI/ISI.

Taomuma 10.1

[lepeuens obopynoBanus,
HEO0O0XOIMMOTO JUTS OCBOCHHS
JMCUUILTMHBL/ MOTYJIS

[epeveHb TEXHUYECKUX CPEACTB O0YUCHUS, HEOOXOUMBIX JIJISI OCBOCHHS
JUCIMILTUHBI/ MO IS (IEMOHCTPAIIMOHHOE 000PY/I0BaHHUE)

1 KommiekT MynpTUMeANHHOTO 000pyI0BaHUS: IPOEKTOP, IKpaH,
OCKa

KOMIIBIOTEP, aKyCTUUYCCKAsA CUCTEMA. JlokanbHas u KOpIiopaTuBHasA CCTh

11. MeToauyeckue ykazanusi no opranuzanuu CPC
11.1. MeTtoauueckue yKka3aHus 110 MOATOTOBKE K IPAKTUUECKUM 3aHITHUSIM.

IIpakTuyeckas padora Ne 1
Pa3nen 1. BBenenune. XapakTepuCTHKH MPOMBIILIEHHBIX 0TX0/10B
1.1 3arpsi3HeHue OKpYyKaroIe Cpebl.
1.2 I[TpoMBITIIICHHBIE OTXOTBI.
1.3 be3oTxo1Hast U MAIOOTXOHAS TEXHOJIOTHH.
1.4 BropuuHbie MaTepHaIbHBIC PECYPCHI.
1.5 PenukiiHT ¥ iepepaboTKa OTXO/I0B.
3anaHune K MpaKTU4YecKoil padore:
Yyactue B Auckyccuu. M3yuenue Heo0X0AMMOro MaTepuraa 1o KOHCIIEKTaM Ui y4eOHUKaM.
KoMmieKT BOpocoB 1Jis1 AUCKYCCUM:
1. JlaTe omnpeneneHue OTXOI0B.
2. [To kakuM TIpU3HAKAM POUCXOXKICHUS JICTATCS OTXOJIBI.
3. UeM OoTIM4arOTCS OTXO/AbI MPOU3BOACTBA OT OTXOAOB MOTpeOIeH s ?
4. Kak ocyIecTBiIsSeTcsl XpaHCHHE U HEUTpau3aIis TOKCHIHBIX MPOMBIIUICHHBIX OTXO0JI0B?
5. B 4em cocTouT KOHIeNIHs 6€30TX0AHOTO TPOU3BOACTBA?
6. OxapakTepusyiTe BUIbI KOHTPOJIS B chepe oOpalieHus ¢ OTXOIaMH.
7. [lepeyucnuth U KPaTKO 0XapaKTEPU30BaTh METO/IbI MEPEPAOOTKH TBEPBIX OTXO/IOB.
Ieau padoThl: MO3HAKOMUTHLCS C XaPAKTEPUCTUKAMHU TTPOMBIIIIJICHHBIX OTXO0/I0B.
IIpakTH4yeckas 4yacThb:
3ananue 1.
3anonauTens Tadnuny «Crnocoobl yTUIH3AIUU MPOMBIIIIEHHBIX OTXOI0BY.

Crioco6 [Tpumepsl
3aXOpOHEHHE
Coxuranue

3ananmue 2.

[Tokaxkxute B BUAE CXeMbl JIOOOH crmoco0 mepepaboTKU WM YTHIW3AIUU TPOMBIIUICHHBIX
OTXOJIOB.

3aganue 3.

3anosHUTH Ta0IUIly «MeToIbl IepepadOTKH TBEPABIX OTXOI0BY

Mertoap! iepepaboTKH TBEPBIX XapakTepucTrKa METo1a [IpeumyiiecTBa Metoa
OTXOJ/IOB

CTpOI/ITeJ'IBCTBO IIOJIMTOHOB

KomnoctupoBanue

[Tuponu3
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Bri0epuTe oquH NpaBUJIbLHBIH 0TBET. VCob3yiiTe MaTepralibl TEOPETUUYECKOM YaCTH.

l... — oCTaTKu ChIpbs, MaTepHajoB, MoilyhadpukaToB, 0Opa30BaBIIMECS MPHU POU3BOJCTBE
MPOAYKIMK WJIM BBIMOJIHEHUM pabOT M YTPATHUBILKE IOJHOCTHIO MIM YacTUYHO CBOM IIOJHBIE
NoTPeOUTENBCKUE CBOICTBA.

a) Hopmbl HakomieHus;

6) OTx0/bI TPOU3BOCTBA;

B) EMKOCTB XpaHeHusl.

2....— IpPUPOJOOXPAHHOE COOPYKEHHE ISl IIEHTPATU30BaHHOTO cOOopa, 00e3BpEKUBAHUS OTX.,
oOecrnieunBarollee 3aluTy OT 3arps3HeHus aTMocdepsl, MOYB, MOBEPXHOCTHBIX M IPYHTOBBIX BOJ U
MPEISATCTBYIOIIEE PACIPOCTPAHEHUIO OOJIE3HETBOPHBIX M/O

a) [Tomuromn;

6) OTXx0/bI TPOU3BOCTBA;

B) EMKOCTB XpaHeHusl.

3. CKOJIbKO METOA0B KOHTPOJISI OTXO0B CYLIECTBYET?

a)3;

0)5;

B) 7

4. Ilpu pa3MmemieHNH OTXOJ0B Ha OOBEKTaX pa3MEIICHUs OTXOJOB, KOTOPHIE HE OKa3bIBAIOT
HEraTUBHOE BO3JCUCTBHE Ha OKPYXAIOIIYI0 Cpely, IulaTa 3a HEeraTUBHOE BO3JCHCTBHE Ha
OKPY’KaIOIIlYIO CPENy:

a) He B3UMaeTcs;

0) B3uMaeTcH.

5. B ciydae HaKkomJIEHUS OTXOJOB B LENSIX YTHIM3ALUU WU O0E3BPEKUBAHUS B TEUCHUE
OJIMHHA/LIATH MECSIEB CO JHS 00pa30BaHUs ITUX OTXOJIOB IJIaTa 3a UX pa3MeIlleHuE:

a) He B3UMaeTcH;

0) B3UMaeTcH.

6. B cootBerctBun ¢ ®enepanbHbiM 3akoHOM OT 24.06.1998 r. Ne 89-®3 «O06 orxomax
MIPOM3BOJICTBA U NMOTPEOICHUS», TUMUT HAa pa3MeLIeHHE OTX0A0B — 3TO:

a) IpeleNbHO JOMYCTHMMOE KOJWYECTBO OTXOJOB PA3JIMYHOTO BHJA, KOTOpPbIE pa3periaeTcs
pa3Meniath Ha YCTAHOBJICHHBII CPOK B OOBEKTax pa3MEILEHUS OTXOJOB C yYETOM 3KOJOTHYECKOU
00CTaHOBKM Ha IaHHOW TEPPUTOPUH;

0) mpenenbHO JOMYCTUMOE KOJIMYECTBO OTXOJOB Pa3IMYHOrO BUJA, KOTOpBIE pa3peluiaercs
pa3MenaTh onpeaAeIeHHbIM CIOCOOOM Ha YCTAaHOBJIEHHBIM CPOK B 00BEKTAX pa3MeleHHUs OTXO0/I0B;

B) MPEIEIbHO JONYCTUMOE KOJUYECTBO OTXOJI0B KOHKPETHOIO BHJA, KOTOpPbIE pa3peliaercs
pasMenaTh ONpeesIeHHBIM CIIOCOOOM Ha YCTAHOBJICHHBIM CPOK B OOBEKTaX pa3MeEIIeHUs] OTXOIOB C
Y4€TOM 3KOJIOTHYECKOH 00CTaHOBKHU Ha IaHHOW TEPPUTOPHUH.

7. ... 1eSATENbHOCTD, CBSI3aHHAS C MIEPEMELICHUEM OTXO0B MEX/y MECTaMU MIIM 00BEKTaMU UX
o0pa3oBaHMsl, HAKOIUICHUS, XpaHEHUS, YTHIIN3alUH, 3aXOPOHEHUS U/UIH YHUUTOKEHHUS.

a) TparcopTupoBaHUe OTXOOB;

0) IlepepaboTka 0TX0/10B;

B) Hakomnenue oTxon0B.

8. IlpenBaputenbHas MOATOTOBKA OTXOAOB K JajbHEHIIeW yTUIM3alMM, BKIIOYas UX
COPTHUPOBKY, pa300pKy, OUYHCTKY — 3TO?

a) YTuim3anus 0TX0/0B;

0) O6paboTka OTXOOB;

B) O0e3BpeKuBaHNE OTXO/IOB.

9. XapakTepuCTHKa OTHOCUTEIBHOM 3KOJIOTMYECKON OMacHOCTU OTX0]1a, BhIpAXKEHHAsi B BUJIE
HaTypaJIbHOIO  YHUCJIA, KOTOPOMY COOTBETCTBYIOT OINpEACICHHbIE 3HA4EHMsI IOKa3aTeleH,
XapaKTEepPU3YIOIIUX OMAaCHOCTh OTXO/A MPH BO3JEHCTBUHU €r0 Ha OKPYXKAIOIIYIO Cpeay:

a) [Tacriopt onacHoro oTxoja;

6) Kitacc omacHocTu otxo0/a;
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B) CTeneHp OMacHOCTH OTXO/a.

Tembl 101 pedepaTos:

1. OcHOBHBIE UCTOYHUKH OOPa30BaHUS OTXOOB.

2. TpeOoBaHMS K pa3MEIICHUIO MTOJMTOHOB JIJISl IPOMBIIUICHHBIX OTXOJIOB.

3. Mexaynapoubie o6si3aTenbetBa Poccun B 0651acTH 00palleHus ¢ OTXOAaMH.

4. OxpaHa OKpPYXKArOIIeH Cpelbl MPU IKCIUTyaTallHH MYCOPOCKHUTATEIHHBIX 3aBOJIOB: COCTaB
OTXOJIALINX Ia30B, CHCTEMbI OUUCTKU OTXOSAIIUX Ia30B.

5. MOHHUTOPUHT COCTOSIHUSI OKPYKAIOIICH CPelbl B 30HE BIUSHUS TPEIITPUATHS.

Hcxoanbie TeopeTnyeckue MOJI0KeHUS

B coBpemenHoii o0cTaHOBKE, KOTa 3P PEKTUBHOE XO3HCTBOBAHUE 00S3aTEIBHO JOKHO OBITH
YBSI3aHO CO CHEIUAIBHBIMU U SKOJIOTHUECKUMHU MOCIEACTBUSIMH MPOU3BOJICTBA, HEOOXOAUMO BBIMOJ-
HSTh OLIEHKY BO3JECHCTBHS XO3SIMCTBEHHOM NEATEIIbHOCTH HA OKPYXKAIOLIYI0 cpeny. B HacTosiiee Bpe-
Ms1, TEXHOJIOTUHU MPOU3BOJICTBA SIBJISIOTCS MHOTOOTXOJHBIMH, YTO OKA3bIBAE€T OTPHUIATEILHOE BO3CH-
CTBUE Ha OKPYXKAIOIIYIO cpeny. VICTOYHMKAMU 3arps3HEHHS] OKPYXKAIOIICH CPElbl SBIISIOTCS TBEPJIBIS
OBITOBBIE OTXObI, HAKAIIMBAIOIIUECS B MpOLEcCce KU3HEACITeNbHOCTU uenoBeka. [loatomy, B cio-
KUBIICHCS CUTYaIlHH, OOJBIIOE 3HAYCHUE MPUOOPETAIOT 3aa4d PAIIMOHAILHOTO UCIIOJIL30BaHUS OT-
XOJIOB TMPOU3BOJICTBA U METAIoJMca C HCIOIb30BAaHHEM HOBBIX METOJIOB MEpPEpadOTKH OTXOJOB U
MPUMEHEHHEM MaJio- U 0€30TXOIHBIX TEXHOJIOTHI MPOU3BOICTBA, YTO SIBJISICTCS SKOHOMHYECKH, COITH-
aJIbHO, a TJIABHOE, SKOJOTHYECKH 3HAUUMBIM.

KonmuecTBO OBITOBBIX OTXOJ/IOB B pacdeTe Ha OJJHOTO YeJIOBEKa YBEITMYHUBACTCS MPUMEPHO Ha |
- 4%, a mo macce - Ha 0,2 - 0,4% B roa U B HacTOsIIEE BPEMS COCTABIISET, KI/TO/A: B OJIaroyCcTpOeHHBIX
3nanmsx - 160 - 190, B HeOGnaroycrpoennsix 3panusx - 600 - 700. IIpoGneMa yka3aHHBIX OTXOJOB B
HACTOSIIEe BPEMS BECbMa OCTPO CTOMT BO MHOTHUX CTpaHax mMupa. B wactHocTH, B ropogax CIHIA 06-
pasyercsi exeroHo okoyio 150 myH. T. oTx0/10B U oxugaetcs Kk 2004 r. yBeIrM4YeHHEe UX KOJUYECTBA
eme Ha 20%. B 3HaunTenbHO MeHbIEH MO pa3mepy SMOHUM KOJTHMUYECTBO OOpa3yIOMIMXCS OBITOBBIX
OTXOJIOB TIPEBHIMIACT 72 MIH. T. €KETOJIHO.

Haubonpias gacte U3 COTEH MIH. T. IPOMBIIUIEHHBIX OTXOJIOB 00pa3yeTcs B yroJlbHOM Mpo-
MBIIIJICHHOCTH, TPEANPHUSTHSIMA YSPHOW U IBETHON METAJLTypPTHH, TEIUIOBBIMHU JICKTPOCTAHITUSIMH, B
MIPOMBIIIIJIEHHOCTH CTPOUTEIHHBIX MAaTEPUAIOB.

B nocnennue roapl BO3pocio KOJIUYECTBO OMACHBIX (TOKCUYHBIX) OTXOJI0B, KOTOPbIE CIIOCOOHBI
BBI3bIBaTh OTPABJICHHE WM WHOE MOPAKEHUE JKUBBIX CYIIECTB, K HUM OTHOCSTCSI TIPEXKIE BCETO pa3-
JIUYHBIE SOXUMUKATHI, HE UCTIOJIh30BAaHHBIC B CEIIBCKOM XO3SMCTBE, OTXOBI MPOMBIIUICHHBIX TPOW3-
BOJICTB, COJIep Kalllie KaHIIEpOTeHHbIe U MyTareHHbIe BemiecTBa U apyrue. B CILIA 41% TBepabix Obi-
ToBbIX 0TX0710B (TBO) knaccupunupyroT kak «oco0o onacHeie», B Benrpuu — 33,5%; B TO Bpemsi, Kak
B0 @panmuu - 6%, Benukobpuranuu - 3%, a B Utanuu u Anonun - Tonsko 0,3%.

OCTpBIM SIBIIIETCST BOIIPOC O TaK HA3BIBAEMBIX XUMHUYCCKUX <JIOBYIIKAX» - JTaBHO 3a0BITHIX 3a-
XOPOHEHHUSAX OMACHBIX OTXOJOB, Ha KOTOPBIX MOCTPOUIIH KUJIBbIE JoMa U JApyrue o0bekThl. OHU cO
BpEMEHEM JIaloT O ceOe 3HaTh, B YaCTHOCTH TOSBICHUEM HEOOBIYHBIX 3a00JICBAaHUI CPEI MECTHOTO
HacelleHus. XUMUYECKUMU JIOBYIITKAMU MOTYT OBITH U OoJiee 80 MeCT siiepHBIX B3PHIBOB O] 3€MIICH,
MIPOBEJICHHBIX B HHTEpPECaX IKOHOMUKH Ha TeppuTOpHrH Poccuu.

[IpuMmeHeHne TPaIUIIMOHHBIX TEXHOJOTUH TepepaboTKU CHIPhS, B pe3ylbTaTe KOTOPBIX 00pa-
3YIOTCS Pa3HOOOPA3HBIE OTXOJIBI, MPEAYCMATPUBAOIINX TOCICAYIONINE OYMCTKY OTXOMSIIUX Tra30B U
CTOYHBIX BOJ W YTUIIU3AILIMIO TBEPIBIX OTXOJAOB, KpaliHe HeI(D(PEKTHBHO HE TOJIBKO C TOYKH 3PEHUS
9KOJIOTHH, HO W KOHOMHUKHA. OUYUCTHBIE COOPYXXEHHUS OYCHb JOPOTH, MX padoTa TpeOyeT OrpOMHBIX
3aTpaT SHEPTUU U PEareHTOB, KOTOPbIe HA HEKOTOPBIX Mpou3BojacTBax nocturatoT 20 - 40% cymmap-
HBIX KaIUTAJIOBJIOKCHHM, a PAcXo/bl Ha 00€3BPEKUBAHNUE M MEPepabOTKy OTXOJIOB COCTABIISIIOT § -
10% croumocTu nmpousBoanMoii nmpoaykiuu (B.A. 3aiines, 1990 r.).

OTcrona BeITEKaeT HEOOXOAUMOCTh PeaTu3allii MPUHIIMITHATFHO HOBOTO TOIX0/1a K PA3BUTHUIO
MPOMBINIIEHHBIX MPOU3BOACTB. DTOT MOAXO/, MOJYUYMBIIUN HE COBCEM NPaBUIbHOE Ha3BaHUE «0Oe3-
OMXO0OHAsI MEeXHO02Us», OCHOBOM KOTOPOTO SBISIETCS IUKIUYHOCTh MAaTEPHAIBHBIX MOTOKOB, IMOJ-
CKa3aH caMOil TPHPOAOH (BCIIOMHHTE: «IPHUPOJA 3HAET Jydiiey»). [[edCTBUTENbHO, B MPHUPOIHBIX
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YCIIOBHSIX OTXOZbI KUZHEIEATEIbHOCTH OJJHUX OPTaHM3MOB UCIOJIb3YIOTCS IPYTUMH, U B IIEJIOM OCY-
IIECTBIIACTCS] OMOXMMHUYECKUI KPYrOBOPOT BELIECTB.

[TepepaboTka MPOMBIIITIECHHBIX OTXOJ0B U OTXO/0B MEraroJuca, a TaKxkKe MpuMEeHEHHE MaJlo- U
0€30TXO/IHBIX TEXHOJIOTUH SIBISETCS HEOTHEMIIEMOW YacThIO PELICHWH, HAIPABICHHBIX HA CO3/IaHUE
0e30MacHbIX YCIOBUH TpyAa U oXpaHy okpyskatomieit cpensl. [Ipenmer «Texnonorus nepepaboTku OT-
XOJIOBY SIBIISIETCSI TIPUKJIATHON TEXHUYECKOW MUCIMILUIMHOW M HEPa3pbhIBHO CBS3aH C IPYTHMMH OOIIIe-
TEXHUYECKUMHU U CIIELMAIbHBIMU JUCHUIIIMHAMM.

IIpakTnyeckas padora Ne 2
Pa3jnen 2. OcHOBHBIE CTIOCOOBI YTHIH3AMHU
2.1 Metoapl yTHIU3aIUH U 00€3BPEKUBAHUS TPOMBIIIICHHBIX OTXOIOB.
2.2 TepMmuueckre METOIbI IEPEPaOOTKU OTXOI0B.
2.3 3aXopoHEHHUE OTXOJIOB.
3anaHue K NpaKTHYeCcKoi padore:
VYyactue B auckyccun. M3ydenne Heo0X0IMMOoro MaTepraia 1o KOHCIeKTaM W y4eOHUuKaM.
KoMmuieKT BOpocoB Jisi AUCKYCCUM:
1. Yem oTiiruaeTcs yTUIM3aIMs OT nepepaboTKU OTXO/I0B.
2. Korya ymecTHO IPUMEHSITH KOMIIOCTUPOBAHUE OTXO/IOB.
3. IlpuHImne! paboThl MyCOPOCKUTATENBHBIX 3aBOJIOB M UX SKOHOMHYECKas () (hEeKTUBHOCTE.
4. Haubonee KpymHbIe CBAJIKU MUPA.
Iesn padoThl: MO3HAKOMUTHCS C OCHOBHBIMU CIIOCOOAMHU YTUIIU3ALIUH.
IIpakTH4yeckas 4acTh
3aganue 1.
3anonHuTe Tabauy «XapakTepUCTHUKU CIIOCOOO0B NepepadOTKU OTXOI0BY.

Cnoco06 nepepaboTku [TpeumymiecTBa criocoba HenocraTku cnoco6a
OTXOJIOB

3ananme?.
[Touemy BaskHa BTOpuYHas nepepadotka otxonos? [IpuBeaure npumepsi.
Bri0epuTe 01MH WM HECKOJIbKO NPAaBUJIBHBIX 0TBETOB. lcnonb3yiiTe Marepuansl
TEOPETUYECKON YacTH.
BecbMma pacnipocTpaHeHHBIH METOJT TEPMUUECKON MepepaboTKU OTXOJI0B — 3TO. ..
a) [Tuponus;
b) Cxxuranue;
c¢) lNazudukanus.
Kaxkue n3 3Tux TBEepABIX OBITOBBIX OTXOJO0B HE MOJIAOTCS TTepepadoTke?
a) [InactuxoBas Tapa u3-moj OLITOBON XUMUU;
b) OnHOpa30BBIE 3aKUTAKY;
c¢) XKectsHbple 6aHKH U3-TIO]] Ta3UPOBKH;
d) Kapronnas ymakoBKka JJisi HalTUTKOB.
[Nasudukanus mycopa. O KakoM U3 BUJOB EpepadOTKU UAET peub?
a) 3eMJIsTHAs 3aChITIKA;
b) komnocTupoBaHue;
C) CKUTAHUE;
d) BeICOKOTEMIIEpATyPHBII MUPOIU3 UM IIa3MEHHas iepepaboTka.
Ha xakue BUIBI TOAPA3ACIAIOTCS OTXOAbI TPOU3BOCTBA U MOTpeOIeHus?
a) [lepBuuHbIC U BTOPUYHBIE;
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b) Ucnonb3yeMble U HEUCTIONB3YEMbIE;
¢) OcHOBHBIC U TOOOYHEIE.

Bbonbiiryto yacte Mycopa, 3arps3HsOIIEro 3eMiIt0, COCTaBIISIOT:
a) [Inactmacca;

b) Crekiio;
¢) Meras.

[lepeuncnure Tpu OCHOBHBIX TEXHOJIOTHH IEPEPAOOTKH OTXOOB.

Jaiite onpenenenue nepepadboTke 0TXO0I0B.

[lepeuuncnure mpoueccsl, Ha KOTOPbIE MOXKHO Pa3AeIUTh UCIONIb30BaHUs U 00€3BpEKUBAHUS
OTXOJIOB.

[Tepeuncnure npobiieMsl nepepaboTKH OTXOI0B.

[Tepeuncnure BUABI CHIPBS, U3 KOTOPBIX MOKHO CAEIATh MOBTOPHO MPOAYKTHL.

Tembl pi1s pedeparon

1. CoBpeMeHHbIE TEXHOJIOTUU NEPEepa0OTKU OTXO/IO0B.

2. DKOJIOTUYECKHE MPOOIEMBI.

3. OcHOBHBIE METO/BI IEPEPAOOTKH.

4. TUXO0KEaHCKOE MYCOPHOE MATHO.

5. Hanbonee kpynHble CBAJIKM MUpA.

Hcxonnble TeopeTHuecKue MOJI0KEHUsI

B Hauane TpeThero THICSYENETHS KaK HHUKOTZA paHee MPOSIBIIIOCH TJABHOE IMPOTHBOPEUNE
HAaIIeH AMOXU: MPOTUBOPEUUE MEXKIY MOTPEOHOCTSIMH OOIIECTBA B KU3HEOOECIIEYECHUH U CaMOCOXPa-
HEHMH U BO3MOKHOCTSIMH TIPUPO/IBI YAOBJIETBOPATH YKa3aHHbBIE (IPHYEM BCE BO3pACTAIOLINE) MOTPeO-
HOCTH.

[TosTOMy ompenensronieii 0cOOEHHOCTRIO pyOeka BEKOB SIBUJIOCh BOSHUKHOBEHUE HOBOM KH3-
HEHHO Ba)XHOM MOTPEeOHOCTH — HKOJIOTHYECKOM 0€30MacHOCTH KaK MHAMBUYaTbHOMN JIMYHOCTH YeJo-
BEKa, TaK U OOIIeCTBAa B IIEJIOM; ee oOeclleYeHHE CTAHOBHUTCS Ja)ke OoJjiee HEOOXOIMMBIM, HEXKEIIHN
yJIOBJIETBOPEHHE NOTPEOHOCTEH B HOBBIX TOBapax, yclyrax  T.II.

YcToiunBOE SKOJOTHYECKH OE30MaCHOE Pa3BUTHE IKOHOMHUKH HEBO3MOXKHO 0€3 9KOJIOTHYECKH
OpPHEHTUPOBAHHOI'O CO3HAHUA Jrojiel u (hopMUpoBaHUA y Ipeoliasaromeil yactu o01ecTBa HKOJI0TU-
9YEeCKOT0 MHPOBO33PEHHS H COOTBETCTBYIOIIETO CTEPEOTHIIA MoBeIeH . VIX OCHOBOM JTOJKHBI SIBUTHCS
pa3BUTHE YKOJIOTHMUECKOTO BOCIHUTAHUS U 0Opa30BaHUsl, IKOJIOTU3AIMS CPEACTB MacCOBOM HMH(pOpMa-
[IUH U KYJBTYPHI OOIIIECTBA B [IEJIOM.

Bujarel orxonoB

Omxo0bl npoussoocmea u nompebaeHuss — 3TO OCTATKU ChIPbs, MaTepUAJIOB, Moypadpuka-
TOB, MHBIX W3JENUNA WU TMPOAYKTOB, 00pa3oBaBIIKecs B MPOIeCcCe MPOU3BOJACTBA U MOTPEOIeHUs, a
TaKKe MPOJYKIIMH, KOTOpasi yTpaTHiia CBOM MOTPEOUTENhCKUE CBOMCTBA. [Ipu 5TOM BpeIHbBIE OTXO/bI
JOJKHBI TIOJIBEPTaThCsl HEUTpaTU3allui, a UCIOJIb3yeMble — CUMTaloTCs 0TOpocaMu. OTXOABI MOTYT
OBITH CAaMBIMHU PA3TUIHBIMH.

OOpanieHue ¢ TOKCMYHBIMHM NPOMBIIIJIEHHBIMH OTX0AAMH

OrnacHble OTXOJIbI B 3aBUCHMOCTH OT CTeNeHu ux BpeaHoro BozjaeictBus Ha OIIC u 310poBbe
YenoBeKa Mmopa3aenstores Ha kiraccwl onachocmu (1 - IV) B COOTBETCTBUU C KPUTEPUSMHU, YCTAHOB-
JIEHHBIMU CIEIUATIBLHO YITOJTHOMOYCHHBIMH (eiepaIbHbIMU OpraHaMu UCTIOJIHUTEILHOMN BIACTH.

['maBHBIM HanpaBlE€HUEM B YCTPAaHEHUU WM CHM)KEHHMH BPEIHOIO BO3JECUCTBHUS Ha OKPYXKaro-
IIYI0 CPeIy TOKCHYHBIX OTXOI0B MIPOMBIIIUICHHOCTH SBJISIETCSI UX TTIOBTOPHOE MCIOJIb30BAHUE B IPOU3-
BOJICTBEHHBIX IIMKJAaX, TO €CTh OpraHU3alls MaJOOTXOJHBIX MPOU3BOACTB. Tem He MeHee i
HEUTpaIM3allid TaKUX OTXOJIOB YacTO YCTPAWBAIOT CHEIHAIBHBIC COOPYKEHHSI KOTOPBIE MOTYT HaXo-
JTUTHCA KaK B MpEJeNax TePPpUTOPUM CaMOTo IMPEANnpusiTUs, TaK U BHE ero. B mocnegHem ciydae TOk-
CUYHBIC TTPOMBINIJICHHBIE OTXOAbI MOTYT CKIQAHPOBATHCS, IepepabaThIBaThCS U HEUTPATU30BBIBATHCS
[EHTPATM30BaHHO Ha TOJMTOHAX U CTAHIUAX MEpepadOTKU U HEUTpaTU3aIliy.

Jlist cOopa cBeJeHH 0 MecTaxX CKIAAUPOBAHUS, XPAaHCHHSI M 3aXOPOHEHHUST OTXO/I0B ITPOU3BO/I-
CTBa M OTPEOJICHUS MPOBOAUTCS WX WHBeHTapu3arusa. OO0beKTaMi WHBEHTAPU3AIUH SBJISIFOTCS CaHK-
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MOHUPOBAHHBIC U HECAHKIIMOHUPOBAHHBIE MECTa Pa3MEIEHUSI OTXOJOB: MOJUTOHBI IO 00E3BPEKU-
BAaHUIO M 3aXOPOHEHHIO MPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB, IIIJIAMOHAKOIIUTENH, XBOCTOXPAHUIIH-
11a, OTBaJIbl, TEPPUKOHBI, 11T1aK030710-0TBaNbI TOC u T.11. Ilpu 3TOM 0co00€ BHMMaHUE obOpalaercs
Ha TIOTEHIMATIBHO OMACHBIE B HKOJIOTUYECKOM OTHOILICHUH MECTa U OOBEKThI pa3MEIIeHUsI OTXOJIOB: B
3aTOIUIIEMBIX MOMMaX, Ha Pa3MbIBAEMBIX Oeperax, B OMOJI3HEBBIX, JABUHOOMACHBIX U MABOJKOBBIX 30-
Hax; OJIM3KME K rPaHULIAaM BOJOOXPAaHHBIX 30H, HAXOJASAILIUECS B NIEPETIOTHEHHOM WUJIM aBApUHHOM CO-
CTOSIHMHU, C TIPOPHIBOONIACHBIMU AaMOaMu U T.II.

ITocranoBnenuem IlpaButenbctBa Poccun (1992 r.) yTBepKAeH MOPSIOK MHBEHTapU3allUU
MeCT U 00BEKTOB J100BIYH, TPAHCIIOPTUPOBKH, MEPEPabOTKH, NCIOIB30BaHuUs, cOOpa, XpaHEHUs U 3a-
XOPOHEHHUSI PAJUOAKTUBHBIX BELIECTB U MCTOYHUKOB HMOHU3UPYIOLIETO M3JIY4YEHHUsS Ha TEPPUTOPUHU
cTpanbl. Mectamu 1, 00beKTaMU, MOAJICKAITUMI HHBEHTAPU3ALIUH, SBJISIOTCS JIIOObIE MPEANpUITHS,
00BbETUHEHNUS, YUPEKACHUS, BOUCKOBBIC YaCTH HE3aBUCUMO OT MOJYMHEHHOCTH U (hOpM COOCTBEHHO-
CTH, a TAaKXKE Y4aCTKH TEPPUTOPH (aKBaTOpHUii), HA KOTOPBIX OCYIIECTBIAETCA (UM OCYIIECTBIISAIACH
paHee) 1r00as JeSITENbHOCTh ¢ UCIOJIb30BaHUEM PAJAMOAKTUBHBIX BELIECTB U UCTOYHUKOB UOHU3UPY-
rouero uznydyeHus. [lo utoram npoBepok MHBEHTAapU3ALMKM CO3/1aH ['OCYyIapCTBEHHBIN PETUCTP MECT
3axoponenus PAO.

KonTponb 3a XpaHeHHeM U UCHOJIb30BAaHUEM PAIMOAKTHBHBIX MAaTEPHAIOB ObUT BO3JIOKEH Ha
I'ockomcananuana3op u ['ocaromuanzop Poccunm.

Pa3pelienne Ha XpaHeHHE U UCIOJIb30BAHUE PAAMOAKTUBHBIX MATEPUATIOB IPEANPUATUIMH,
YUpEXKJIEHUSMHU, OpraHu3alMsIMU BblaeTcs ['ocaToMHa130pOM.

3aXOpOHEHHE OTXOJOB HMCIOJIb30BAaHHBIX PaJUOAKTUBHBIX MaTE€pUANOB IPOU3BOAUTCS IO
paspemreHuto opranoB ['ockomakonoruu Poccum m [Noccansmmmnanzopa Poccuu (HbIHE (yHKITUH
I'ockomakonoruu nepenanbl MUHUCTEPCTBY IPUPOIHBIX PECYPCOB).

Wnest MHOTOKpaTHOTO, LIMKJIMYECKOT0, 3KOHOMHOI'O HCIIOJIb30BaHUSI MAaT€pPHAIIbHBIX PECYPCOB
aKTUBHO peaM3yeTcsl BO MHOTUX pa3BUTHIX cTpaHax. Tak, B CIIIA, ®PI" u Slnonun creneHb moBTOp-
HOTO MCIOJb30BaHUS TAaKUX HKOJIOTMYECKH ONACHBIX METAJUIOB, KaK CBUHEL, Me/b, HUKEINb, aJlOMU-
HUH, TUHK, gocturia 65, 40 u 40% cooTBeTcTBEHHO. B 3TOM OoTHOIIEHNHU NoKa3aTean Poccun MHOTO
ckpoMHee. KpaiiHe HepalmoHaJbHO MCIOJNB3YIOTCS B Halled cTpaHe JiecHble OorarctBa. CorjacHo

B.A. 3aitueBy (1990 r.), u3 nocraBneHHsIx Ha npeanpustus 1000 M3 JPEBECUHBI MBI ITOJIy4aeM JIAIIb
27,3 T 6ymaruy, B To BpeMs Kak B IlIBennu u3 takoro xe koiauuecTsa nonaydatot 129 T, 8 CIIA — 137
T, a B Ouanaaauu —164 1.

IToBTOpHOE MCTIOIB30BAHUE MATEPUATIBHBIX PECYPCOB UCKIIOYUTEIBHO BAKHO C TOUKH 3PEHHUS
COXPAHEHHUs WU MPOJJIEHUsS] BPEMEHM HMCIOJIb30BaHUS 3allacoB BaKHEHUIINX pya (MCUepriaeMbIX pe-
cypcoB). Jli1st uX KOJTUYECTBEHHOHN OLIEHKU MCIIONB3YIOT UHOEKCbl UCUEPNAHUs pecypco8, KOTOphIe Xa-
PaKTEepHU3yIOT PacXOJOBaHHE HMEIOIIUXCS MHUPOBBIX 3alacoB Pyl € Y4ETOM €XEroJHOr0 IpUpocTa
TEMIIOB UX UCNOJIb30BaHus. [logcuntano, HanmpuMep, YTO €CIIM 3arachl METAJUIOB BO3pacTyT aaxe B 10
pa3, To 00ECIeUeHHOCTh ChIPbEM YBEITMUUTCS BCEero B 2,5—3 pasza. Ecnu e peuupkynisinus MeTaaioB
nocturHetr 50%, Torna 00ecreyeHHOCTh BaKHEMITUMH MeTallllaMU Bo3pacTaeTr B 3—3,5 pasa, a npu
95—98%-Hoi1 perupKyIsIu — B 5— 7 pa3. IMEHHO MOATOMY SKOJIOTH CYMTAIOT, YTO BaXKHEUIITUM
PE3EPBOM CBIPbsI SBJISIETCSI BTOPUYHOE UCIIOJIb30BaHUE MaTEpUAIbHBIX pecypcoB. Cie10BaTeNbHO, s
PaIMOHATIBLHOTO PAa3BUTHS SKOHOMUKH, ONPEAEISIONIET0, B CBOIO OYEpE/lb, YCTOMUNBOE pa3BUTHE JIO-
6011 cTpaHbl, HeOOXOAUMBI IIJITAHOMEPHOE, IIeJIeHANPaBIEHHOE MOBBIIIEHHE POJIM BTOPUUYHBIX PECYPCOB
Y OpraHM3alys TEXHOJIOTHYECKOI0 KPyroBOPOTa BEIIECTB.

Konuemnius 6€30TX0JHOr0 MPOU3BOJICTBA BKJIIOYAET HECKOIBKO MOJIOKEHUH.

Bo-niepBbIX, pecypchl HEOOXOAMMO HCIOIb30BaTh B TaKOM IIMKJIE, KOTOPbII BKIItOYan Obl HE
TOJILKO C(pepy MPOMBIIIIEHHOT'O MPOU3BOJICTBA, HO U cdepy MoTpedIeHHs . 3aMKHYTBIM TaKOW LIUKII
MOXET OBITh TOJIBKO Ha YPOBHE IPOMBIIIJIEHHOTO PErMOHa WJIM TEPPUTOPHATIbHO-ITPOU3BOICTBEHHOTIO
Komruiekca. CieoBaTrenabHO, HEOOX0AUMO B paMKaxX 3TOr0 pErnoHa MM KOMIUIEKCa HAWTH MOTpeOu-
TeJIel 0TXO0JI0B, MPOU3BOJUMBIX MPEANPHUATUAMU. Bo-BTOpPBIX, 0043aTeNbHO UCIOIb30BAHUE B MPOU3-
BOJICTBE BCEX KOMIIOHEHTOB CBhIpbs U CBEACHHME N0 MHUHHMMYyMa HEpalMOHAJIbHBIX 3Heprosarpar. B-
TPETbUX, COCTAaBHOM YacCTbIO KOHLEMUUH OE30TXOAHOrO MPOM3BOJCTBA SIBJIAETCS COXPAaHEHHE CIIO-
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MKHBILErOCsl HKOJIOTMUECKOr0 paBHOBECHUS, HHAUE T'OBOPs, COXPAHEHHE HOPMAJIBHOIO (yHKLIMOHHUPO-
Banus OIIC, npu KOTOPOM OHO HE OKa3bIBa€T OTPHULIATEIBLHOTO BO3JECHCTBUS HA Cpely OOUTaHuUs de-
JIOBEKa, €ro 310poBbe. HamoMHUM mpu 3TOM, YTO KPUTEPHEM KauecTBa OKPYKAIOLIEH cpe/ibl HbIHE
ABJIAIOTCA IpelenbHO nomyctumble KoHueHTpauuu (I1JIK) u paccuntanHble Ha UX OCHOBE IIPEIEIBHO
nomnyctumble Beiopocs! (IT1JIB) u copocer (ITJ1C).

Takum 00pa3zoM, MOHATHE «OE30TXO/HAsI TEXHOJOTHS» €CTh HE TOJBKO YUCTO TEXHOJIOTMYe-
CKHUIl ITpolecc, B IIMPOKOM CMBICIIE 3TO M COBOKYIHOCTh OPIaHU3ALMOHHBIX U YIPABICHYECKHX Me-
POIPHUATUH, POEKTHBIX M HAYYHO-HCCIEI0BATEIBCKUX padoT. OHO 00s3aTE€NIBHO JTOMKHO OXBATHI-
BaTh U c(epy NnoTpebieHus MpOoAYKLUUHU, KOTOpas MOCIe yTpaThl CBOUX MOTPEOUTENILCKUX CBOMCTB
(HampuMep, M3HOIICHHBIC ABTOMOKPHIMIKM) MOria Obl ObITH BO3BpalleHAa B NPOU3BOJICTBO WM, B
KpailHeM cilyuyae, nepeBeieHa B 3KOJIOrHUecKH 0e30MacHyo hopmy.

Brnionne oueBuaHO, 4TO co3maHue 0€30TXOMHBIX MPOU3BOJCTB — JUIUTEILHBIA U IOPOTOCTOS-
i nponecce. [ToaTtoMy B kauecTBE MPOMEXKYTOUHOTO 3Tana BHICTYNAET MAI00MXOOHOE NPOU3B00-
cmeo, IPU KOTOPOM €0 OTpULIaTEIbHOE BO3/ICICTBIE HA IPUPOJHYIO CPEAY HE IPEBBILIAET YPOBEHb,
JIONyCKAaeMBbli CAaHUTAPHO-TUTMEHNYECKUMU HopMaMu. IIpu sToM ecnu oOpa3yroTcs HEyTUIM3HpYe-
MbI€ OTXO/Ibl, OHH HAIPABIIAIOTCSA HA JUIMTEIbHOE IKOJIOTHYECKH 0€30I1acCHOE XpaHEHHE WM 3aXO0po-
HEHHE.

M3BecTHO MHOTO IPUMEPOB IKOHOMUU ChIPbs, SHEPTUU B COYETAHUU C 03[JOPOBJICHUEM OKpY-
XKarolel cpepl B ciydyae MCIOJIb30BaHMsI BTOPUYHBIX MaTepUaIbHbIX pecypcoB. Tak, Mpou3BOJACTBO
ATIOMHHMS U3 MeTajljiojJoMa TpedyeT Bcero 5% 3Heprosarpar OT BBILJIABKU U3 OOKCHUTOB, IPUYEM
neperuiaB 1 T BTOPUUHOTO ChIpbs 3KOHOMHUT 4 T OokcuToB U 0,7 T KOKCa, CHUXasi OTHOBPEMEHHO Ha
35 xr BBIOPOCHI KpaifHe onacHbIX (PTOPUCTHIX coenuHeHni B atmocdepy. Mcrnonp3oBanne MaKkysary-

PBI TIPU TIPOM3BOJICTBE TOHHBI OyMaru U KapToHa SKOHOMUT 4,5 M npeBecunbl, 200 M BOJIBI U B JIBa
paza CHMKAeT 3aTpathl ekTpodHepruu. K Tomy e B 2—3 pa3a yMeHbIIaeTcsi ce0eCTOMMOCTh Po-
nykiuu. J7is M3roTOBJIEHHUS TOTO K€ KojaudecTBa Oymaru TpeOyercsi 15—16 B3poCibIX JepeBhEB.

IIpu ncnonp3oBaHny 1 MIIH. T MakynaTypbl MOXHO COKOHOMUTB 4 MIIH M TIEpBOKJIACCHOM JIPEBECH-
HBI; 3TO CHaceHue OT BBIPYOKM Jiecomosiockl mupuHOi 100 M u /TuHON 0T MockBbl 10 CaHKT-
[TerepOypra.

O upe3BbIYaHON NMEPCHEKTUBHOCTH UCIOIb30BAHUS OBITOBBIX OTXOJIOB CBHIECTEILCTBYIOT Ta-
kue udpel. B 6onee yem 150 miH T exxeronno BeiOpacsiBaemoro B CIIIA Mycopa comepkutcs okoJio
11 muH T x)ene3a, noutn 900 Teic. T anmtoMuHus, 430 ThIC. T APYTUX METAIIOB (IJIaBHBIM 00pa3oM Me-
1), 6onee 13 miH T cTekia, 6omee 60 MITH T OymMaru v Takoe KOJTUYECTBO OPTraHUYECKUX MaTEPHUAIIOB,
KOTOpPOE MPH CKUTAHUM JACT TETJIOBYIO SHEPTHIO, SKBUBAJIEHTHYIO 20 MIIH T HE(TH.

OTX0aBI MOXKHO COPTHPOBATH JMO0 HEMOCPEACTBEHHO Ha MECTE MX MOJIy4YeHHs (B loMax), JIH-
60 mocie c6opa Ha ClEelUANbHBIX yCTaHOBKax. B mepBoM ciydyae HEOOXOAWMBI COBMECTHBIE YCHIIUS
KUTeNIeH, BOCIIUTAaHUE Y HUX «KYJIbTYPbl UACTOTBD); OJTHAKO 3TOT CIIOCOO BEChbMa SKOHOMHMYHBIH, Tak
KaK TpyA «100pOBOJIbHBINY». B omnpeneneHHOM MecTe ycTaHaBIMBAIOTCS MyCOPHbIE KOHTEHHEpHI pas-
JIMYHOTO 1IBETa, KKl U3 KOTOPBIX MpeIHa3HayYeH JJIsl ONPEIEICHHOTO BHIa OTX0A0B — IUIacTMac-
CBbl, METAJJIOB, CTEKJIA, OymMaru, pacTUTEIbHOIO Mycopa M T.J. DTH KOHTEHHEpPbl OMOPOXKHSIIOTCS (He
CMEIIINBAsCH) B 0COObIE TPY30BUKH —MYCOPOBO3bI M OTIPABIIAIOTCS Ha EpepaboTKy.

IpakTnyeckas padora Ne 3
Pa3nen 3. YTuauszanus 0TX0/10B JIETKOH MPOMBINLIEHHOCTH. PeUKIMHT cTeKI100051
3.1 YTunuzanus CTeKJITHHON Taphl U IepepadoTKa CTEKI0004.
3.2 YTunu3anus 0TX00B BOJOKOH U TKaHH.
3.3 Yrunmsanus u 00e3BpeKUBaHNUE ITAKOB, 30JT5I.
3anaHne K MpakTU4ecKoi padore:
VYuactue B quckyccuu. MzydeHne HeoOX0AMMOro MaTepraia 1o KOHCTICKTaM WU yYeOHUKaM.
KoMmnieKT BOpocoB 1Jis1 AUCKYCCUM:
1. MeponpusTus 1o COKpaeHIo MOTePb ChIPhA.
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2. CO0p ¥ NOArOTOBKA OTXOJIOB K pealu3altu.

3. CucteMsl pereHepay BOJIOKOH U3 Pa3IMYHBIX BUJOB TEKCTHIILHBIX OTXO/IOB.

4. OCHOBHBIE HaNpaBJIEHUS XO35HCTBEHHOI'O UCIIOIb30BaHUS TEKCTUIIBHBIX OTXO/I0B.

Lesn padoThbl: TO3HAKOMHUTHCA CO CIIOCO0AMM YTHIIU3AIMH U MEepepaboTKH OTXO/0B JIETKOM
IIPOMBIIIJICHHOCTH.

IIpakTHyeckas 4acThb

3aganue 1.

OOyuaromiyecs: AeNATCS HA TPYMIIBI MO 5-6 4emoBeK. 3a «KPYIJIBIM CTOJIOM» O0YydYarouuecs B
npolecce KOJUIEKTUBHON paboThl 0OMeHMBarOTCA MH(OpMalel, ycBauBalOT HOBbIE 3HAHMsI, y4aTCs
CHOpUTh, yOeKIaTh, aHanu3upoBars. Kaxnmas rpymma (GopMyaupyeT OTBET Ha Bompoc: B uem BbI
BUIUTE aKTyalbHOCTb IPOOJEMbI MEepepabOTKU TEeKCTUIbHBIX 0TX0A0B? Kiaccugukanus oTxonoB
JIETKO# MpOMBIIUIEHHOCTH. VIcTOUHMKHM 00pa30BaHus pa3IMyHBIX BUJIOB OTXOJIOB.

3amanmue 2.

B pesynpraTe oOMeHa wH(pOpManued Kaxiaas TpyIa o0ydaromuxcs JODKHA COCTAaBUTh H
n300pa3uth Ha jgucre Al Giok-cxemy «Kmaccupukanus 0TXo/10B JETKOM MPOMBIIIICHHOCTH. 3aTeM
K10 TpyIIe MPeroCcTaBsieTCss BO3MOKHOCTh PAacCKa3aTh aKTyallbHOCTh MPOOJIEMBI epepaboTKu
TEKCTHJIBHBIX OTXO/I0B U OOBSICHUTB, TOJIYYUBIIYIOCS Y HEE OJIOK-CXEMY.

3aganue 3.

CocraBbre Tabiuiy «[IpoGieMsl U MepCeKTUBbI BTOPUYHON NepepaboTKH OTXOJI0B JIETKOM
MPOMBIIITICHHOCTH.

Bobi0epuTte o1MH NpaBMIBHBINH 0TBeT. lcrionb3yiiTe MaTepuaibl TEOPETUUECKOHN YacTu.

IIpeameT, KOTOPBINA HE ABJISIETCS MyCOPOM:

a) MoJICTaBKa sl cangeToK
0) KopoOKa u3-1moj 00yBU
B) 00€pTKa OT KOH(ETHI

HasBanue npodeccuu yenoseka, yoOHparomero TeppuTOpUI0 BOKPYT JoMa:
a) MOIMETaJIbIITUK
0) IBOPHUK
B) YOOPIIMK

Kyna Ha ynmumax roposia BEIOpackIBalOT Mycop:

a) B MyCOpOIIPOBO/T
0) Ha CBAJIKY
B) B ypHY

Kaxoit Mmycop B IpHpoAe COXPAHUTCS JOJbIIE IPYTUX:
a) CTeKJIIHHas OyThUIKa +
0) MaHapUHOBAs KOPKa
B) OIPBI3OK OT 510JI0Ka

OTMmeTh MecTa, Ky/la Hellb3s1 BBIOPachIBaTh MyCOD:
a) B MyCOpHBII KOHTEHHep
0) Ha CBAJIKY
B) B OBpar

OTMmeTh MecTa, KyJia HeJlb3s1 BRIOpachIBaTh MyCODP:
a) Ha CBAJIKY
0) B pexy
B) B MYCOPHBII1 KOHTEHHED

OTx011b1 TOTPEOICHHUS:

a) HETMPUTO/IHbIC /IS JaJIbHEHUIIIET0 NCTI0Ib30BAaHUS MMUIIEBBIE IPOYKTHI U MIPEIMETHI ObITa, BEIOpa-
CBHIBa€MbIC YEIIOBEKOM

0) OCTaTKH CHIPhs, MATEPUATIOB, TIOJTy(haOpUKATOB, 00pa30BaBIINUECS MPU MTPOU3BOCTBE MIPOIYKIIUN U
yTPaTUBIINE MOTHOCTHIO MM YACTUYHO UCXOJIHBIE MTOTPEOUTEIHCKHE CBOWCTBA
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B) U3/IENIUA U MaTepuabl, yTPaTUBIINE CBOU MOTPEOUTENHCKHUE CBOMCTBA B pe3ysbTare GU3nIecKoro
WJIM MOPAJIbHOTO U3HOCA
OTxozb! OJIpa3AeNsaoTCs Ha:
a) OBITOBBIC
0) TOMOBBIC
B) YHUKAJIbHBIE
OTxozb! OJIpa3AeaoTCs Ha:
a) IONOJIHUTEIIbHbIE
0) npeanpusITeIIbHBIC
B) IIPOMBILIUIEHHBIE
OTxozp! OJIpa3AeNsaoTCs Ha:
a) CeNbCKUe
0) CeITbCKOX0351CTBCHHBIC
B) TIOCEJIKOBBIE
OTxozp! OJIpa3AeNsoTCs Ha:
a) CTPOUTEIIbHBIC
0) OTOMUTEIIbHBIC
B) BUAMMBbIE
OTxozp! OJIpa3AensoTCs Ha:
a) ynotpeOiaeHus
0) nmoTpebaeHus
B) pa30aBiieHue
OTxob! OJIpa3AeNAOTCs Ha:
a) paJiOaKTUBHbIE
0) 1eKopaTUBHbIE
B) TEpPMOsIIEpHbBIE
TpaHcnopTUpOBaHHE OMACHBIX OTXOJI0B OCYIIECTBISETCS IIPU YCIOBUU:
a) MpH JHOOBIX YCIOBUSIX
0) HecoOmoieHne TpeOoBaHM 0€30MaCHOCTH, HATTMYKE CIEIHAIbHON TOKyMEHTAIIUU
B) coOtoieHne TpeOoBaHUM 6€30MaCHOCTH, HATMYHUE CTICIIUATBHON TOKYMEHTAIIUN
CenbCKOX03HCTBEHHBIE OTXO/IBI:
a) U3/IeTHs U MalIUHbI, yTPaTUBILKE CBOU MOTPEOUTENCKHE CBOMCTBA B pe3ysibTaTe GU3NYECKOT0 UIN
MOpaJIbHOTO U3HOCA
0) 0TXO/bI, 00pa3yIOIINECS B XOJI€ CEIHCKOX035HCTBEHHOTO MMPON3BO/ICTBA
B) TBEP/bIE U KUIKUE OTXOJIbl, HE YTUIM3UPYEMbIe B OBbITY, 00pa3yIoIIuecs B pe3yabTaTe KU3He es-
TENBHOCTH JIFOJICH U aMOPTH3ALNH TPEIMETOB ObITa
Tembl a1 pedepara
1. I[TpoGyieMbl yTHIHM3alMK U IEpepaboTKU.
2. Ilpeanaraemble TEXHOJIOTHH NEPEPAOOTKH.
3. DKoyornyeckue mpoOIeMbl JIETKOIH MPOMBIIIICHHOCTH.
4. ITpobnembl mepepaboTKH OTXO0/I0B JIETKOH MPOMBIIIIEHHOCTH.
Hcxonnbie TeopeTHYECKHE MOJI0KEHHS
YTunuzanusi CTeKISTHHON Tapbhl MOXET MPOU3BOAMTHCSA MO TPEM HAINPABICHUSAM: HCIOJIb30BaA-
HUE B KAYECTBE BTOPUYHOTO CBHIPHS TIPU TPOU3BOACTBE CTEKISIHHOM Taphl: HCIIOJIB30BAaHUE B KAYeCTBE
OJTHOT'O U3 KOMIIOHEHTOB-HATIOJIHUTENEH B Pa3IMUHBIX IPOU3BOICTBAX: TBEP/IbIe OBITOBBIE OTXO/IBI.
Hons crekno6os B o6mem oobeme ThO pgocturaer 20%. B Mockse ckammBaercs 10 160 TbIC.
T CTEKJIOOO0S B IO, TOATOMY BO3HUKAET HEOOXOIMMOCTh Pa3pabOTKU TEXHOJOTHH 1O MCTIOIb30BAHUIO
CTEKOJIbHBIX OTXOJIOB.
[TpobGnema mepepabOTKH CTEKIO00s B HACTOsIIEE BpeMs CTajla OJTHON W3 Hauboyiee aKTyalb-
HBIX BBHJY TOTO, 4TO:
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— BO-TIEPBBIX, HA IIPOU3BOJICTBO CTEKIISIHHOM MPOIYKIIMU TPeOYIOTCS OrpOMHBIE YHEpro3arpa-
THI,

— BO-BTOPBIX, CTEKJIIOOOHN SIBJISIETCS OJHUM U3 Hauboyiee CIOKHO YTHIM3HPYEMBIX OTXOJOB
(Hapsiy €O CTalbI0 OH MOXET Pa3pylIaTbes JIECATKH JIET) U HAHOCHT 3HAYUTENBbHBIA AKOJOTHUECKUI
yiepo.

CymectByeT 2 deKTUBHAS dHEpProcoOeperawias TeXHOJIOTHS MepepadOTKh CTEKIIO00s U TeX-
HUYECKUX OTXOJOB CTEKJIa B JIETKUE TPAHYJIbl, UCIIOJIb3yeMble B KaUECTBE JIETKOTO 3arOJHUTEINS IS
MIPOU3BOJICTBA CTPOUTENHHBIX OJIOKOB, a TaKkKe B BHUJIE 3(p(PEKTUBHOM TEIIOM30SAIMOHHOMN 3aCHITKH.

Cdepa mpuMeHEeHUs TPaHyNIATa — CTPOUTENbHAS WHAYCTPHUS, MPOMBIIUIEHHOE 000pyI0BaHUE,
YCTAHOBKH TJIYOOKOTO M YMEPEHHOTO XOJIO/a, TEIIOTPacChl, chepbl MCIOIB30BAHUS TEIUIOM3O0JISIH-
OHHBIX 000JI0YEK WU JIETKOT'O TPaHyIMPOBAHHOTO 3aTIOTHUTEIIS.

B kauectBe ChIpbs M MaTepHaia Uil NepepadoTKH UCHOIB3YIOT CTEKI000M TapHOTO U CTPOH-
TEJIBHOrO CTEeKJIa, 00N KMHECKOMOB, OTXO/Ibl CIEIMAIBHBIX CTEKOJ, OBITOBBIE OTXO/bI CTeKIa (OYyThLI-
KH, OaHKHU ¥ T.J1.), TOPOIIKOBBIN Ta3000pa30BaTelb, JKUAKOE CTEKIIO, TIECOK.

OCHOBHBIM OTJIMYMEM pPa3pabOTaHHON TEXHOJOI'MM TPaHYJIUPOBAHHOI'O MEHOCTEKIIA SBIACTCS
peanu3alys MpoLeccOB MEXaHOXUMHUECKOW aKTHBAIIUN KOMIIOHEHTOB CMECH, TPaHyIMPOBAHNAE CMECH
C MOCIIEAYIOIUM BCIIyYHBAaHHEM TPaHyJl CTEKJIOMACCHI B MJIACTUYHO-BS3KOM COCTOSIHUM M UX KOHTPO-
JUPYEMBIM 3aTBEPICBAHHEM.

CocTtaB MOpOIIKOBOI0 Ia3000pa3oBareis, CBA3YIOIINE KOMIIOHEHTHI JJIsl TPAHyJIUPOBaHUs CMe-
CH M TEXHOJIOTUYECKHE PEKUMBI aKTHUBAIMH, BCIyYMBAHHUS WM 3aTBEPAEBAaHUS TPaHyN pa3pabOTaHbI
CHEIHAabHO JIJISl BApUAHTA UCIOIb30BAaHUS B KAUECTBE ChIPhs TOPOJCKUX OTXOJIOB CTEKJIA.

[IpenmymiecTBa faHHOTO CrIoco0a mepepaboTKH CTEKISTHHBIX OTXOJIOB 3aKITIOYAIOTCS B CIEIY-
IOLIEM:

— BHEpro- u pecypcocodeperaronias TEXHOJIOT sl YTHIIN3allMd TOPOJICKUX OTXOJI0B CTEKIIA;

— SKOHOMHYECKHU BBIFOJJHOE MPOMBIIIJIEHHOE POU3BOACTBO 0CO0O0 JIETKOTO IPaHyIMPOBAHHOTIO
MEHOCTEKJIA TeTION30JIAIIMOHHOTO Ha3HAYCHUS;

— HKOJIOTUYECKAsi YUCTOTA, OMOCTOMKOCTD U MOBBILIEHHAS BIaroCTOUKOCTh TEIIOM30ISINH;

— OTJIMYHBIE MOTPEOUTEIICKAE CBOWCTBA 3aMOJHHUTENS (0CO00 HH3Kas IJIOTHOCTh, BBICOKHE
TEIUIO- U 3BYKOU3OJILIMOHHBIE CBOMCTBA);

— HCII0JIb30BAHUE OTEYECTBEHHOI'0 000PY/A0BaHUS U HEAE(PUIIUTHOTO CHIPHSI.

DKOHOMUYECKHE XapaKTEPUCTUKU THUIIOBOTO MTPOEKTA pean3allii TEXHOJIOTHH:

— TUMOBasi MOIHOCTh — 20 THIC. T B TOJI MPU TPEXCMEHHOU padoTe;

— KOJIN4ecTBO nepepabdaTbiBaeMoro creksiotost — 18000 1/rox;

— OKYIIaeMOCTb MpoekTa — 2,25+2,75 rojia B 3aBUCUMOCTH OT CTOMMOCTH ChIpbsl, pbIHKa CObITa
Y KOHBIOHKTYPBI.

Eme omHUM TpPUOPUTETHBIM HAIpaBICHHWEM TPUMEHEHHUsS CTEKI000s (BBUAY COJCPKAHHS B
HEM KpeMHe3eMa, IIeIOYHBIX OKCHUIOB, OKCHJIOB aIFOMUHMS U KaJIbIUs) SBJSETCS MOJyYCHUE BSXKY-
IIUX aBTOKJIABHOTO W 0€3aBTOKIABHOTO TBepAeHHs. Hanboee mepcrneKTHBHBIM HAlpaBICHUEM B JlaH-
HOW 00JacTH SBJISETCS MPOU3BOJCTBO MEHOCTEKIIA — BBICOKOIIOPUCTOIO HEOPTaHMUECKOTO TEIIOM30-
JSIMOHHOTO MaTepHala, MOITy9aeMoro ClIeKaHUEM TOHKOM3MEIBYEHHOTO CTEKIIa U ra3000pa3oBaTes.
ChippeM 7151 €ro IMpOM3BOJCTBA MOXKET CIY)KUTh KaK CTEKJIO0OW, TaKk M CTEKJIOMacca, CBapeHHas U3
KBapIIEeBOTO TIECKA, M3BECTHSIKA, COJBI M CyNIb(haTa HATPHSI.

[Tpu 5TOM HCIONB30BaHKE CTEKI000S M3-32 €r0 HU3KOH CTOMMOCTH Ha POCCHICKOM PBIHKE Be-
JIeT K 3HAYUTEITFHOMY YACIICBICHUIO TIPOU3BO/ICTBA.

bnaronaps Tomy, uto neHocteksno npaktuyecku Ha 100% cocTouT U3 cTeKiIa, OHO UMEET Iu-
POKHIA TeMITEpaTypHBI JHara3oH MPUMEHEHHUS, SIBISETCS HETOPIOYNM, CTOMKIM K arpecCHBHBIM Cpe-
1aM 1 He faeT ycaaku. [lostoMy u 061acTh €ro NpuMEHEHUs! JOCTATOYHO HIMPOKA: OT MPOMBIIUIEHHO-
IO U TPaXJaHCKOTO CTPOUTENIHCTBA 0 aTOMHOW MPOMBIIUIEHHOCTH. MHPOBBIM JHIEPOM IO MPOU3-
BOJICTBY MeHocTeKa siBisieTcst kopnopanus Pittsburg Corning (CIIA). Takke meHOCTEKIO MPOU3BO-
mutcs B Kurae (Lanzhou Pengfei Heat Preservation Co., Ltd.), bemopyccun (OAO
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KT omenbcTekino>>), a ¢ HenaBHero BpemeHu U B Poccun (OAO «<Ilenocuran>>, OO0 «KDkcmpecc-
Crpoitnaayctpus>>, Penostek).

VYike ynanoch MoJy4uTh HECKOJIBKO HOBBIX CTPOUTEIBHBIX MaTE€pHalioB HA OCHOBE 3TOrO BS-
KYIIETO C BRICOKUMHU (PU3UKO-MEXAaHHUECKUMHU ¥ IKCIUTYaTAIlHOHHBIME CBOMCTBaMH, HAIIpUMEp, MeJ-
KO3EpHUCTBIA OeTOH (70115 cTeKsI0005 B cOCTaBe MarepHuaia aocturaer 95%) — usroraBnuBaercs mo-
CPeACTBOM MUHEPAIHU3AINHU TICHBI TOPOIIKOM CTEKI0005;

JlanHble MaTepuabl, TaK K€, Kak U MEHOCTEKIIO0, UMEIOT MOBBIIIEHHbIE 3alIUTHBIE, AaHTUKOPPO-
3WIHBIE U Apyrue cBoicTBa. O0MIACTh UX MPUMEHEHUS! — MPOMBIIIJICHHOE U TPAXKIaHCKOE CTPOUTEh-
CTBO, XMMHYECKas, aTOMHasl, TUIIEBast IPOMBIILICHHOCTb U T.[I.

Oupmoit KDKoBTOpMET>> pa3zpaboTaHa TEXHOJOTHS U 000pyIOBaHUE AJISl MOJYyYEHHUS MUKpPO-
u3enii (MUKPOINITapUKH, MUKpOC]ephl, OMCepHBIC IIAPUKH), TEKOPATUBHO-00IUIIOBOYHBIX MaTepHa-
noB ((acagHble, UHTEPbEPHBIE U TPOTYapHbIE IUIMTKU), TOKPHIBHBIX BHICOKOHAIIOJIHEHHBIX KOMIIO3HU-
Ui (CTeKIIoUepenuIla, JaKOKPaCOYHbIC MAaTEPHUAIIbl, AHTUKOPPO3UOHHBIE MACTHKH ) M IIEMCHTHBIX pac-
TBOPOB Ha OCHOBE CTEKJI000s5. B yacTHOCTH, Mpe/I0KeH aHTUKOPPO3UOHHBIN COCTaB, B KOTOPOM B Ka-
YeCTBE HAIOJIHUTENS OUTYMHOM OCHOBBI UCIIOJIB3YIOTCS MUKPOU3IEIHUS U3 CTEKJI0005, IpeIHa3HAYEH-
HBIA U1t 00pabOTKK M BOCCTAHOBIICHUS TOKPBITHI JHHINA M KOJECHBIX apOK Ky30Ba JETKOBBIX aBTO-
MOOWMIIEH, a TaKkKe JUISl 3alIMThl XUMUYECKOTO M HEPTEra30Boro o0OpyAoBaHMs. 3a CUET CTEKIISTHHBIX
HAMOJIHUTENeH yBEeTU4MBaeTCs THIPO(GOOHOCTh M aAre3MOHHas CIOCOOHOCTb, BO3pacTaeT yAapHas
MIPOYHOCTh ¥ TEPMOCTOUKOCTD IMOKPBITHS, MIOBHIIIACTCS MPOHUKAIOMIASI CIIOCOOHOCTh HAHOCUMOTO CO-
CTaBa.

[TnrocoB y mMarepuasioB, U3rOTOBJICHHBIX HAa OCHOBE CTEKJIOOTXOJIOB, MHOTO. Marepuanibl Ha
OCHOBE CTEKJI000s1 HE YCTYIAIOT, a B PAJE CIy4aeB M MPEBOCXOJIAT, 0 TEXHOJIOTHUECKUM U (PYHKITHO-
HaJIbHBIM CBOMCTBAM aHAJIOTHYHBbIC TPAJAULIMOHHBIE MaTepuaibl. PeHTa0enbHOCTh MPOM3BOACTBA JIaH-
HBIX MaTepUaIOB BECbMa BBICOKA.

Jlnst opraHu3anyy Ipou3BOACTBa MaTepraioB HA OCHOBE CTEKII0005 HEOOXOAMMBI CYIIECTBEH-
HBIE KalTUTAJIOBIIOKEHHSI B CIIEIHATM3UPOBAaHHOE oO0opynoBaHue. K ToMy ke, UMEIOTCS MpOoOJIeMBI C
CBIPBEM — HECMOTpsI Ha OOJBIINE 3amachkl 1 HU3KYI0 CTOMMOCTh cTekl000s1 B Poccuu, mpeanpustuii,
3aHMMAIOILIUXCSl €r0 COOPOM U pealin3aluell - eIMHUIbI, COOTBETCTBEHHO, MOTYT MOTpeOoBaThCs J10-
MOJIHUTENBbHBIE 3aTPATHl HA OPTaHU3AII0 COOCTBEHHOTO cOOpa CTEKIOOTXO/IOB.

BBIXO/I0M B CIIOKHBIIICHCS CHTYaIlMM MOXKET CTAaTh MOMJCPIKKA TOCYIapCcTBa — OpPTaHH3AIUs
9K0(OH/IOB U1 UHBECTUPOBAHUS MOAOOHBIX TPOEKTOB U CHIYKEHUE HATIOTOB ISl IPEANPUSITUIN, BHEI-
PAIOLIMX HOBBIE TEXHOJIOTHH I10 epepadOTKe CTEKIO0TXOI0B.

Tak e HampaBiIeHHEM MPUMEHEHUs! CTEKI000sI BO BCEM MHUPE SIBISETCS MPOU3BOJCTBO TapHI
(6aHOK, OYTBUIOK), TaK KaK 3TO HanOoJIee MacCOBOE MPOU3BOJICTBO, HUMEIOIIEE MEHEE KECTKHE TPeOo-
BaHUSA K MOCTOSHCTBY XMMHYECKOTO COCTaBa CTEKJIOMACCHI, YTO MO3BOJISIET UCTIOIB30BAaTh BTOPHYHBIH
CTEKJIO00M, pa3HbIi MO IBETY U COCTABY.

Cpennuii ynenpHbIA pacxof cTeki000s B % OT 00IIero pacxoaa CTEKISHHOM Macchl B MPOU3-
BOJICTBE CTEKJITHHOM Tapbl 3a pyOEKOM COCTaBIISIET:

— 15 B Benukobpuranum,

— 20 B Benrpun,

—(20+30) B CIIA,

— 24 B Yexumn,

— 30 B 'epmanun

— 40 B Hunepnanaax.

B IlIBeitmapuu B koMmnanuu Vetropak paboTaer cTekjIoBapeHHas Medb MPOU3BOIUTEIFHOCTHIO
200 1/cytkm 3enenoro crekia. [lluxta comepxut 80+85% cTexno0osi OT OOIIET0 KOJIWYECTBA CTEK-
JISHHOM MacChl. DKOHOMMSI TOILTMBA Tipu 3ToM coctaBisieT 0,25% Ha 1% mepepabaThiBaeMOTro CTEKIIO-
60s1. B HekoTOphIX ciydasx B meuyax ucrnoisb3yercs A0 100% creknobos. Ha crekmoTtapHbIX 3aBogax
CIIIA xonmu4ecTBO CTEKJIO00s B MIMXTE MOXKET cocTaBisATh (30+60) %. DToMy OTBeUaeT MaKCUMAaJlb-
Hasi PKOHOMHS SHEPTUH U ONTUMAJTIbHBIA PEKUM PabOTHI eyei.
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Ha MockoBckom 3nekTponaammnoBoM 3aBojie OO0 <KMDJI3cTekno>> exeroaHo nepepadarsipa-
eTcst 0koJ10 22 ThIC. T cTekina. B 1995 rony 3aech BBEEHBI HOBbIE MOIIIHOCTH 10 MPOU3BOACTBY OYThI-
JIOK ToJ1 maMmnaHckoe /i O4akoBCKOIO 3aBOJIa IIAMIIAHCKUX BHUH, Ha KOTOPBIX B IOJl YTHIIM3UPYETCS
12 TBIC. T CTEKII0004.

[Tpon3BOJACTBO CTEKISIHHOM Tapbl — HE €JMHCTBEHHOE HaIpaBlieHHWEe yTuiuzauuu 0os. 3a mo-
cineqnue 20 ner B CLIA, Kanane, I'epmanuy co3iaHbl TEXHOJIOTHH, B KOTOPBIX MPENYyCMAaTPUBAETCS
HCIOJIb30BaHUE OTXOJI0B TAPHOTO CTEKJIA MPU CTPOUTEIHCTBE aBTOMOOMIBHBIX Aopor. Ha ctpoutens-
HOM dakynbrere YHUBepcurera B Muccypu (CLLIA) pazpaboran marepuan «<riachanpmr>>, B cOCTa-
Be Kotoporo coaepxurcs 60% wmomotoro crekna, 5% acdanbra, 35% KaMeHHOM MYKH U JIPYrUX
HATOJHUTENEH. DTOT MaTepHrall yKe OpoOOBaH MPU CTPOUTEIHCTBE HECKOIBKUX aBTOMOOUIIBHBIX J10-
por. Anrnwmiickas ¢upma <KI'mac daiibepr>> pazpaboTana HOBBIA CIOCOO MPOHM3BOJICTBA CTEKIOBO-
JIOKHA U3 CTEKOJBHBIX OTXO0OB, TO3BOJISIFOIINNA CHU3UTH CTOUMOCTH CTE€KJIOBOJIOKHA Ha 30%.
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Opnno u3 Haubosiee 3HAYMMBIX HAIMpPaBJICHUN YMOTpeOleHuss OUTOro CTEKJIa — MPOU3BOJCTBO
[IEHOMAaTEpHaJIOB.

[Hkonoii ropuoro aena B Konopano (CILIA) 6611 npeanokeH HOBBIM MaTepuall — THKCUT, BbI-
pabareiBaeMbIid U3 JIpoOsieHoTo cTekiio00s (32% oT o0IIero KoiamyecTBa MPOU3BOJIAMOTO THKCHUTA),
CTpOUTENbHOTO OyTOBOrO Kamus (62%) u riunsl (6%). ILnuTel, nony4yaeMble U3 THKCUTA, OYEHB MTPOY-
HBI, OTJIMYAIOTCS HU3KUM TIOTJIONICHUEM BOJIbl, KPACHBBIM BHEITHHM BHJOM, MX IPOU3BOICTBO 00XO0-
JUTCS IeNIeBIIe TPOU3BOJICTBA CTAHJAPTHBIX IEHOMATEPHAIIOB.

[Tpou3BoaCcTBO MEHOCTEKIA U3 cTeKI000s HauaTo B Poccuu B 2001 rony Ha 6aze Boponesxkcko-
ro 3JeKTpoaaMnoBoro 3aBojaa (AO «<BDJIT>, r. BopoHex) 1Mo TeXHOJIOTHWH, pa3paboTaHHOH Criela-
muctamu OO0 KDkomorus>>. Termnonu3oIsHoHHbIE MaTEpUaIbl HA OCHOBE BCIICHEHHON CTEKJIOMAac-
Chl UMEIOT IIUPOKYIO 00JIaCTh MPUMEHEHUS: U3OJSALUS CTE€H, NEPEKPBITUI, KPOBIIU, TPyOOIIPOBOIOB.
OHu SBIAIOTCS albTEPHATUBOM LIMPOKO PacpOCTPAHEHHBIM B HACTOSIIIEE BPEMsI MaTepuagaM Ha Oc-
HOBE (PEHOJIBHBIX CBS3YIOIIMX, NPUMEHEHHE KOTOPHIX B JKMUJIBIX MOMEIIEHUSIX BBI3bIBACT OOJIBIINE
OTIaCEHUs HKOJIOTOB U3-32 BPEIHBIX BbIACICHUM.

[TenocTexsio 00nagaeT BHICOKMMM AKCIUTyaTallMOHHBIMHM XapaKTepUCTUKAMU: Heroproyee, He-
TOKCUYHOE, C HU3KOM TEIUIONPOBOAHOCTBIO, 10JITOBEYHOE.

OHo Taxxe cpaBHUTENbHO Henoporo (1,5+2 Teic py6d 3a 1 M3), MOCKOJIBKY €ro MOKHO MpPOU3-
BOJIUTH M3 OTXOJIOB CTEKJIO00s O€3 CBA3YIOMUX KOMIOHEHTOB. Takum oOpazoMm, nmepepaboTka odpasy-
IOLIEerocs CTEKII000s B MEHOCTEKOJIbHBIE TETJION30JIALIMOHHBIE MaTepHUaibl aKTyallbHA KaK C HKOJIOTH-
YECKOM, TaK U SKOHOMUYECKON TOUYEK 3PEHHS.

OCHOBHOM TPYAHOCTBIO BO BTOPUYHOM HCIIOJIb30BAaHUU CTEKI000s SBIISETCS €r0 OTJEIEHUE OT
IPYTUX TBEPIBIX OBITOBBIX M MPOMBIIUIEHHBIX OTX00B. [Ipn cOope cTekI000s Ha MPEIIPUATHIX 110
BBIITYCKY MPOJYKIIMU U3 CTEKJIa Takas MpodsieMa OTCYTCTBYET (IMPAaKTHUYECKU BECh COOCTBEHHBIN CTEK-
7100011 UCTONIB3YyeTCs 3aBOJIaMU CTEKOJIbHOW MPOMBILIUIEHHOCTH, 32 UCKIIOYEHHEM 005 apMHUPOBAHHO-
ro CTEKJa, TPUIUIEKCa, 3epKal U HEKOTOPBIX M3JIMIIKOB COPTOBOW MOCYABI U3 OECIIBETHOTO CTEKJIA).
Ona uMmeeT MecTo mpu cobope cTek000s B chepe MOTPeOICHHs B CBS3H ¢ HECOBEPIICHHONW CHCTEMOM
3aroTOBKH, CYLLECTBYIOIIEH B HacTosIee BpeMs B Poccun.

CrekosbHbIE 3aBO/IbI HCIONB3YIOT CTEKII000#, coOpaHHBI B cdepe MmoTpediieHnss HEOXOTHO,
TaK Kak OH BCEr/la MOTEHIMAJIbHO ONAceH B OTHOUICHWHU YXYIIIECHHUS OAHOPOJHOCTU CTEKJIOMACChl U
KauecTBa NpoayKuuu. B Hactosiee Bpems B Poccum oTXoabl cTekia MPUMEHSIOTCS B TIPOM3BOJCTBE
CTEKJIOMO3aUYHOM TUIMTKH, IITANEIbHOTO CTEKIOBOJIOKHA, CTEKJIOTAPhl, OOJUIIOBOUYHON TUIMTKH, KPO-
BEJIbHBIX MaTepHaJIOB, INIUTOK JAJIs IOJIOB, UCKYCCTBEHHOTO udepa, MpaMopa U T.J.
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IIpakTuyeckasi padora Ne 4

Paszjnen 4. Yruausauus 0TX0/10B IBETHOH M YePHOH MeTA/LIypPrum. PelluKIAMHT MeTa110B

4.1 BTOpu4HOE HCIIOIH30BaHUE METAJIOB U CILJIABOB.

4.2 YTtunusanus 1nUIakoB ¥ 30J1bl.

4.3 PenqMKIMHT OTXOI0B AJIFOMUHUS.

3anaHne K MpaKTU4ecKoi padore:

Yyactue B qucKyccuu. M3ydeHrne Heo0X0IMMOro MaTeprasa 1o KOHCIIEKTaM WIH YYeOHHKaM.

KoMmieKT BOpocoB 1Jis1 AUCKYCCUM:

1. OcHOBHBIE UICTOUHUKH 3arps3HEHMS, UX BIMSHUE HA TPUPOJIHYIO CPEYy U OPraHU3M YeJloBe-
Ka.

2. Cioco0ObI yTHIIM3AIIMKA OTXOIOB I[BETHON M YEPHON METAJLTypTHUH.

3. LIBeTHO METaI0JI0OM — 3KOJIOTUYECKHU ONACHBIA IPOIYKT?

4. BausiHue MHIYCTPUU MTPOU3BOJICTBA IBETHBIX METAJIJIOB HA OKPYKAIOLIYIO CPeNy.

Leap paGorbl: MO3HAKOMUTBHCS CO CHOCOOAMM YTWIM3ALUMU OTXOJOB I[BETHOW M YEpHOU
METaJUTypIruH.

I[IpakTuyeckas yacThb

3amanmue 1.

3anonauTe Tadbmuiy «IlepepaboTka OTXOI0B METAJUTYPTrUIECKIX TTPOU3BOJICTB.

Crioco6 nepepabotku | [IpeumymectBa ciocoda | Hemocrarku crioco6a [Tpumepsr
OTXOJIOB

3aganue 2.
CocraBpTe KiacTep «BaxHeilline NpoayKThl, MOJy4yaeMmble NpU NepepaboTKe BETHOU
METaJLITypIUH.
3ananme 3.
CocraBbre KiacTep «BaxHelmne MNpoayKThl, IOJlyyaeMble INpU MepepadOTKe UepHOM
METaJTyprUH.
Bbi0epuTe onuH npaBMIbHBIN 0TBeT. Vcronb3yiiTe Marepralibl TEOPETUYECKON YaCTH.
B cocTaB MeTamtypruueckoro KOMIjiekca BXOAT:
a) 4epHas U IIBETHasi METAJUTypIus
0) RIIEKTPOHEPreTHKa U YepHasi METaJUTyprus
B) IIBE€THAsI METAJULYPrusl U TPAHCIOPT
[Touemy B bparcke (Boctounass Cubups) co3iaH KpynHEHIINi aTlOMUHUEBBIA KOMOMHAT:
a) 371eCb UMeeTCs NOTPeOUTENh
0) 3necy umeercs kpynHas ['9C
B) 3[1€Ch UMEIOTCSI KPYITHBIE 3aI1achl PYIbl
VYkaxxuTte ommoOKy B IEPEYHE TSHKEIBIX IIBETHBIX METAJJIOB!
a) [IMHK
0) HUKEIh
B) cepebpo
ChIppeM UIsl YEPHOUM METAILITYPIUU SBIISFOTCS:
a) ’KeJIe3HbIE PY/IbI
0) HedTH
B) KaMEHHBIE PYIbl
TonauBOM [1J1 YEpHON METAJITYPTUH SIBISETCS:
a) ras
0) HepTh
B) yrojb
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Kakoli u3 mnepeuyucieHHbIX METaJUTypruueckux ILIEHTPOB BXOOUT B coctaB Cubupckoi
METaJUTYprHUECKON Oa3bl:
a) Marauroropck
6) HoBoky3Henk
B) Uepenonernn
Kakoii ¢akrop Hambonee BaxkeH M pa3MEUICHUS NPEANPHUSITUH UYEPHOH MeTaJUTypruu
MIOJIHOTO 1IMKJIA:
a) 9KOJIOTHYECKU I
0) moTpeOUTENIbCKUI
B) CBIPHEBOM
KpymHeiiiee MecTopoxaeHUE KEIE3HOU pyabl B MUPE:
a) KMA
6) Kopurynosckoe
B) Koctomyxkuickoe
Kakoii ropos eBponeiickoit yactu Poccuu He SBIIsSIeTCS METAUTYPrUYECKUM IIEHTPOM:
a) Uepemnosery
6) Crapsiii Ockon
B) Bosorna
BriOpaTh BapuaHT, B KOTOPOM BEPHO yKa3aHa TEXHOJIOTMYECKas IeMoYKa MPOU3BOJICTBA
«UEPHBIX METAILIIOBY:
a) 10o0bI4a pyibl — oOoraiieHre — IIaBKa YepHOBOTO MeTaslla — IIaBKa pauHUPOBAHHOTO MeTallia —
pOKaT
0) noObIua pyabl — oOoramieHue — miaBka yyryHa — IjiaBKa cTajiu — IpoKaT
B) 100bI4a pyJibl — MJIaBKa CTaJIM — IUIaBKa YyTr'yHa — IpOKar
Tembl 1019 pedepara:
1. OTX0/1pI YePHOU METALTYpPTUH: KpaTKasi XapaKTePUCTUKA U HAIIPABIICHHS TepepabOTKH.
2. IlepepaboTka OTX0/10B IBETHOM METAJUTYpIUH.
3. PenukyimHT MeTaIOB.
4. OTX0/1bI METAJUTYPTHH U UX IIepepadoTKa.
Hcxoanbie TeopeTHYECKH e MOJIOKEHUS
B 2008 roxy B Poccuu npousBesneHo 4,2 MIIH T allOMUHUS, 4yTo cocTaBiseT 11% ot oobema
MHPOBOT'O IPOM3BOJICTBA IEPBUYHOIO MeTallja.
OCHOBHBIE IPOU3BOIUTENHN ATTFOMUHUS IPUBEJICHBI B TAOJIHIIE.

Crpana O06Bem O6bem Hons
POM3BOJICTBA MIPOM3BOJICTBA BTOPUYHOTO
BTOPUYHOTO MEePBUYHOTO Metama%
MeTaJuia MeTaJuia
SAnonus 1240 - 100
Uranus 591 190 75
CIIA 2920 2705 52
I'epmanus 666 652 51
EC 2292 2580 48
Wcnanus 243 380 39
AHrus 205 116 37
OpanHnms 261 463 36
Hopgerus 271 1095 25
bpazunms 190 1318 17
Poccust 510 3348 13

OTOT CNMCOK BO3TJIABISIOT CTPAHbBI, B KOTOPBIX IIEHBI HAa 3JEKTPO’HEPTHIO 110 CPABHEHHIO CO
CpeaHEeMHUpPOBBIMU OoJiee BhICOKHE. B 3TUX cTpaHax Hambosiee pa3BUTa rnepepaboTka allOMUHUS U €To
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notpebieHre. XopoIio pernuKINPYIOTCS METauIbl, U MHOTHE M3 HUX PEIUKIUPOBAINCH B OUYCHb BBI-
COKOI1 CTEIIEHHU.
CreneHb pelUKIMPOBAHNS METAJIIIOB

Meramn PenmknpoBanue B % 0T 001Ier0 KOJIMYecTBa
MeTaJla

AnroMuHHUH 28
KobGansT 2
Mens 38
CauHen 53
Monn0nen 11
Huxens 34
Cranb 64
O110BO 13
Boabsdpam 10
Hunak 28

Kak BHIHO H3 Ta6J'II/II_[I>I, ATIIOMUHHUM TaK K€ KaK U CTajlb, MCAb, CBUHCL, HUKCJIb, TWHK ABJISACT-
csa HauOojee PCHUKIINPYCMBIM. PeIII/IKJII/IHF MCTAJJIOB CHOCO6CTByeT COXPAaHCHUIO BSHEPreTUUCCKUX
pPeCypcCoB.

PGIII/IKJII/IHF MCTAJUIOB OCJIOKHACTCA MPUCYTCTBUCM B JIOMC HCCOBMCCTUMBIX MCTAJIJIOB. IIo-
9TOMY IO BO3MOXKHOCTH JIy4IlIC UCIIOJIb30BATH CI[I/IHCTBCHHHﬁ METaJJI UK T'pYIIITy MCTAJUIOB, YTOOBI
IOBBICUTH BO3BMOKHOCTHU PCIUKIIMHT.

9T1oT IIPHUHIIUII 0COOEHHO BAKCH, €CJIM UCIIOJIB3YCTCA MaJIOC KOJIMYCCTBO METAJlJIa C OOJIBIIINM
KOJMYCCTBOM JIpyroro Merajijia, HaIpuMep, KaAMHUEBOC IMMOKPBITUEC CTAJIH.

NP OH3BOACTEO || TpaHCIOpTH-
CITHTKOR poBKa .
pynae 3.9 0,07 P
» » P ELHKITHHT
3enne KBT*4/Kr KBT*4/KT X
1 1
MPOH3BOICTRO nporseoAcTEY  [[PAHCMOPTH-| | mpomseoacTBO
ATTEOMHHHA [ )| mcTop POBKa L eMKOCTeit
70.4 7,3 KBT*u/Kr 0.07 166
EBT*9/Kr ’ KBT¥4/Kr KBT*a/Kr
*
€MKOCTH

Puc. 3.3 (CxeMma HCIOIB30BaHHA 3HEPIHH B IIPOLIECCE IIPOH3BOJCTBA ATHOMHHHEBBIX
eMKOCTelt

Bpewms okazano, 4To pelUKIMHT OTAEIbHBIX BUIOB YIAKOBOK HE TOJBKO YIIYYIlaeT 3KOJIOTH-
YECKYI0 CUTYAlMI0 B CTpaHE, HO U DKOHOMUYECKH BBITOJIeH. Ilepexon Ha penukiIupyemble yIakOBKU
MOJKET CTaTh MEPCIEKTUBHBIM HAIIPABIEHUEM Pa3BUTHS POCCUICKOTO MOTPEOUTETHCKOTO PHIHKA.

AnroMuHHEBas 0aHKa CUMTAETCS CaMOM PELUKIMPYEeMOll YyIaKOBKOW B MUpe. ATIOMHUHUEBBIE
OaHKH NI HAMUTKOB MMEIOT HauloJiee BBICOKHE MOKa3aTean peluKiInHra. ExeroqHo B Mupe npous-
BoauTcs 6onee 220 mapa 6GaHOK Ui HATUTKOB, KOTOPBIE MOTJIM OBl IepepadaThiBaTbcs HEOTPAaHUYEH-
HO€ KOJINYECTBO pa3 0e3 CHIKEHHUS KauecTBa BHOBb NMPOMU3BEACHHBIX O0aHOK. 3aKIIIOUMUTEIbHBIM ITa-
MIOM ITPOU3BOJICTBA BTOPHUYHOIO ATIOMMHUS SBJSIETCS MEpeIuiaBKa jJoMa alOMUHUS B Ie4Yax alroMH-
HUEBBIX ITPOU3BO/JICTB.

IIpakTuyeckasi padora Ne 5

Pa3nen 5. YTunu3zanus oTX0/10B IpeBecHHbl. PEIMKINHT 0TX010B KAPTOHA U OymMaru
5.1 O6pazoBaHue OTXOA0B JIPEBECUHBI, NX KJIacCU(]PHUKaIIUS.
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5.2 OCHOBHBIE METO/IbI YTHUJIM3AIINH JPEBECHBIX OTXO/I0B.

5.3 IlepepaboTka OTXOJ0B KapTOHA U Oymaru.

3anaHue K NpaKkTH4eckoi padore:

VYyactue B auckyccun. M3yuenne Heo0X01MMoro MaTepyaia 1o KOHCIEKTaM UM YUeOHUKaM.

KommiekT BONpocoB 1Jisi AUCKYCCUM:

1. OTX0aB! NEILTIOI03HO-0YMaXHO! U IepEeBO0Opa0aTHIBAIOIIEH MPOMBIITUICHHOCTH.

2. CmocobOpl mepepabOTKH OTXOJOB IIEJUTFOJIO3HO-OYMa)XHOW M JepeBOo0OpadaThIBAOIICH
MPOMBIIIJICHHOCTH.

3. Wcnonp30BaHue APEBECHBIX OTXOJ0B B MPOMBIIIIEHHOCTH.

Hesn paGoTbl: MO3HAKOMUTHCS CO CIIOCOOAMHU TEpPepabOTKH  OTXOIOB  ILIEJUIIOJIO3HO-
OyMa)KHOH U JepeBO0OpabdaThIBAIOIICH MTPOMBIIIICHHOCTH.

[IpakTHyeckas 4acThb

3aganue.

3anonHuTe TabaHMIy «MeToIbl yTUIH3AUN APEBECHHBI.

Crioco6 nepepaboTku [TpeumymiectBa criocoba HenocraTku cnoco6a
OTXOJIOB

Bbi0epuTte o1MH NpaBMIBHBIH 0TBeT. crionb3yiiTe MaTepuaibl TEOPETUUECKOHN YacTu.
JlpeBecHble OTXO/bI ACIAT HA 2 KaTErOpUH —
a) TepMOIIJIACTUYHbIE U TEPMOPEAKTUBHBIE;
0) uKcThIe U MojJexalme oopadoTKe;
B) «XOJIO/IHAs» BYJIKAHU3ALUA U KaJIKa.
Kakast yacTh MUPOBBIX 3aI1aCOB APEBECUHBI IPUXOIUTCA Ha J1oto Poccun:
a) 1/5
0) 1/3
B) 1/2
OCHOBHBIM UCTOYHUKOM IOCTYIIJICHUS 3arP3HEHHBIX CTOYHBIX BOJI B BOJIOEMBI SBIISETCA:
a) LIBETHasl METAJTypIus
0) TPaHCIIOPTHO-ZOPOXKHBII KOMIUIEKC
B) )KMJIUIIIHO-KOMMYHaJIbHOE XO35IIICTBO
JlesaTenbHOCTD, B IIpoliecce KOTOPOH 00pa3yroTcst OTXO/Ibl, @ TAKXKe MPOU3BOAUTCS cOOp, HC-
MOJIb30BaHKE, 00E€3BPEKUBAHNE, TPAHCITIOPTHPOBKA H Pa3MEIICHHE OTXOJ0B, HA3bIBACTCS:
a) IUKJIOM OTXO/I0HAKOIUICHUS
0) oOpaieHneM ¢ 0TX0aMu
B) OTXOJIHBIM IIPOM3BOJICTBOM
K TexHuueckuM mMeros1aM oOpalleHus ¢ 0OTX0JaMH OTHOCHTCS:
a) TPaHCIIOPTUPOBKA
0) XxpaHeHue
B) nepepaboTka
YenoBek ¢ MOMOUIbIO HAYKH U TEXHUKU CYMEET HaTH HOBBIC ... U YBEJIMYUTh IPOJTYKTUBHOCTD
TeX, KOTOPBIE OH yXK€ IKCILTyaTHpYeT:
a) BO3MOXHOCTH
0) pecypchl
B) amrmaparsl
Tembl 1u1s pedepara:
1. ParimoHanpHOE MCTIOJIB30BAaHKE APEBECHBIX OTXOIOB.
2. IlepepaboTKa APEBECHBIX OTXOOB.
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3. YTunusanus 0TX0J10B APEBECHHBI.

4. Ucrnionb30BaHUE OTXO/10B APEBECUHBI.

HcxonHbie TeopeTHYeCKHE M0JI0KEHH

[TpeanpusTust M0 NPOU3BOJACTBY KapTOHA U OyMaru, a TakKe MITKUX KPOBEJIbHBIX MaTepHAIOB
SBJIIIOTCS. MHOTOTOHHAXHBIMM, M BCE OHM IIPUMEHSIOT MOKPYIO TEXHOJIOTHIO MPOU3BOACTBA. Takue
NPEINPUATHS TOTPEOIISIOT OCHOBHYIO YacTh Makyinatypsl (10 90 %). YTuimszupoBaHHbIi rodpokap-
TOH OOBIYHO MPUMEHSIETCS AJIs IPOM3BOJCTBA TapHOro kapToHa (10 80 % ot Bcero o0bema norpeodie-
HUs), U3 octaBmuxcs 20 % MojI0BUHA MIET HA BBITYCK KOPOOOYHBIX KAPTOHOB U MOJIOBHHA HA W3IO-
TOBJIEHHE MPOYUX MaTepuanoB. Makynarypa sBJIsS€TCS 3aMEHUTENEM TaKHX BUJOB IIEPBUYHOTO ChIPbS
u noy¢abpHuKaToB, KaK IeJUII0JI03a, APEBECHas Macca, OymMaXkHasi Macca.

[TepepaboTka MakysnaTypsl Ul UCIIOJIb30BaHUS B IPOU3BOJCTBE OyMaru U KapTOHA OCYIIECTB-
JII€TCsl 10 MOKPOM TEXHOJIOTUHU U BKJIIOYAET CIEAYIOLINE ONEpaLUu:

— POCIYCK MaKyJjaryphl,

— OYMCTKY MaKyJIaTypHOH MaccChl OT IIOCTOPOHHUX IIPUMECEH;

— JOPOCIYCK MaKyJIaTypHOM Macchl;

— TOHKYIO OYHCTKY MaKyJIaTypHOU MacChl.

Pocriyck mMakynaTypbl Ha BOJIOKHA OCYILECTBIIsieTCSl B BOZEe B rujapopasousarensax. Ilog Bos-
JeCTBUEM TTOTOKOB BOJIBI TPOUCXOIUT IPOLIECC U3MEIBUYCHHUS MaKyIaTyphl HA KyCOYKH U Pa3/ieieHne
Ha BOJIOKHA.

['mapopazbuBareny OCHAIIEHBI CUTOM C OTBepcTHAMHU 10+12 MM.

[TonyuuBIIasicst CyceH3usl MaKyJlIaTypHOH Macchl IPOXOJUT Yepe3 OTBEPCTHUS CUTA U MOCTYIa-
€T Ha CIEAYIOILYIO ollepanuio. MakynaTypHas mMacca [ocie Tipopa3ouBaTess COIEPKHUT KaK BOJIOK-
Ha, TaK ¥ HEpPacIlyCTUBLIMECSA KyCOUKH MaKyJIaTypbl.

Jlasiee 0 TEXHOJIOTMYECKOMY IMPOLIECCY MaKyjlaTypHas Macca OYMIIAETCS OT TSKENbIX U JIeT-
KUX npumeceil. OUnCcTKa OT TSHKETBIX MPUMecei: Mecka, CTeKsa, CKPeNnokK U T. ., — OCYIIECTBIsAETCS B
OUYHMCTHUTEISAX MaKyIaTypsl (IIUKIOH). TspKeIble MPUMECH OCAXKIAIOTCS B TPI3ECOOPHUKE M TTEPHOIN-
YECKH yJANISIOTCS.

Jlerkne mpuMecH B BHJIE TTOJUMEPHBIX IUICHOK M KYCOYKOB MaKyJaTypbl YAAJIsSIOTCS Ha BUOPO-
COPTHUPOBKAX C OTBEPCTHEM IesieBoro tuma. [Iporienimas cuto MakynaTypHas Macca HalpaBisieTcs Ha
JANBHENIIYIO ITEpErpyIUpOBKY.

OuniieHHas MakyJaTypHas Macca, CoJiepiKalllas Kak pacTUTENIbHbIE BOJIOKHA, TaK U MyYKU BO-
JIOKOH ¥ KyCOYKH MaKyJIaTypbl, IIPOXOIUT CTAIHIO JOPOCITyCKa Ha CIIEIHATbHOM 000pyI0BaHUU — JH-
TUIITUIIEpAX Pa3IMYHOM KOHCTPYKLMH (THUNA KOHWYECKUX MM JAUCKOBBIX MEIbHHII). Y CIOBHEM, He-
00XOJMMBIM [UII HOPMAJIBHOW pabOTHl DSHTUINTHUIIEPOB, SBISETCS THIATENbHAS MPEIBAPUTEIbHASL
OYHMCTKA MAcChl OT TSXKEIBIX U JIETKUX NPUMECEi.

Jopocmyck MakynaTypHON MacChl OCYIIECTBISETCA Ha Pa3JIMYHOTO BHJIA IEHTPOOEIKHBIX COp-
THUPOBKAX, COPTUPOBKAX JIABJICHUS C KPYIJIBIMH WJIHM LIENEBBIMU OTBEPCTHAMH. OCOOEHHOCTAMHU KOH-
CTPYKIIMH IIEHTPOOECKHBIX COPTHPOBOK SIBIISIETCS] HETIOABHIKHO PACIIOIOKEHHOE B KOPITYCE IFITHHIPH-
YeCKOe CHTO, BHYTPU KOTOPOTO Bpalaercs JomacTHoi potop. HecoprupoBaHHast Macca MakyjaTyp-
HOTO CHIPBS MTOJIAETCS B IICHTPAIBHYIO YacTh COPTUPOBKH, TJI€ OHA MOIXBATHIBACTCS JIOMACTSIMHU POTO-
pa 1 orOpachiBaeTCs Ha BHYTPEHHIOIO IMOBEPXHOCTH cuTa. [Ipomeamme yepe3 CUTO BOJIOKHA Halpas-
JISI0TCA Ha JajbHEHIyo nepepaboTky.

HepasBonokHeHHBIE TYYKH BOJIOKOH M MPUMECH MTPOABHUTAOTCS BIEPE U OTBOJATCS yepes Ia-
TPYOOK JUTS YAaJeHHs OTXOMOB. JJIsi CHIKEHHUS TOTepPh MaKyJIaTypHOW MacChl BO BCEX THUIIAX OYHCTH-
TEJILHOTO 000pYI0BaHUs, KaK PAaBUIIO, IT01aETCsI BOIA.

Jl7is1 OKOHYATENBHOW OYMCTKH MaKyJlIaTypHOW MacChl OT Y3€JIKOB M MEJIKHUX TOYEYHBIX BKpAIl-
JICHUH NIMPOKO MPUMEHSIOTCS BUXPEBbIE KOHUYECKUE OUYUCTUTENHN, KOTOPbIE OOBIYHO YCTaHABIMBAIOT-
Csl B TPU CTYIIEHHU.

Kpome 3Toro, ogHUM U3 criocoO0B COPTUPOBAHUS MaKyJaTypHOM Macchl C 1eJbio ee Ooree pa-
LIMOHAIBHOT'O HUCIOJB30BAHUS SBIsETCA (ppakioHUpoBaHue. Llenbio ero ABaseTcs OTIeNEeHUE JUIMH-
HOBOJIOKHUCTOH (hpakiMy MakylnaTypHOH macchl. Kak mpaBuio, JTMHHOBOJIOKHHUCTas (pakiust 000-
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raiieHa BOJIOKHAMM XBOWHOM LEJIH0JIO3bl, UMEIOIMMH OOJIBLIYIO AJUHY, Y€M BOJOKHA JPEBECHOMN
Maccel. MHOTHE BHJIBI KapTOHA (KaK U Oymaru) UMEIOT CJIOKHBIM COCTaB, BKJIFOYAIOMIUN OUTYM, BOCK,
napa¢uH, KJIel U Jpyrue BellecTBa. YKa3aHHbIC BEILECTBA P NepepadoTKe 3arpsA3HA0T 000py1oBa-
HUE, 3a0MBAIOT CETKH M CyKHa OyMmarojenarelbHbIX UM KapTOHOJENATEIBbHBIX MAIlWH, HAJIHUIAIOT Ha
IIOBEPXHOCTh CYIIWIbHBIX LWIMHAPOB U T. . Takue KapTOHBI MOABEPrarOTCsI TEPMOMEXaHUYECKON
00paboTKe, KOTOpasi OCYIIECTBIISIETCS MMOCIIe OYUCTKH MaKyJIaTypHOH Macchl. Llenpio TepmMoMexannye-
CKOM 00pabOTKU SABJISIETCS AUCHEPrUpPOBAHUE NMPUMECEH 10 pa3MepoB, IPU KOTOPHIX UX OTPHULIATEIb-
HOE JICHCTBUE Ha MPOLIECC NaNbHEHIIeH nepepaboTKu He CKa3bIBAETCS.

B 3aBucuMocTu OT KadyecTBa MakyJaaTypbl M BUAa NPOU3BOAMMOI KapTOHHO-OyMa)KHOHM Ipo-
JTYKIMHM HEKOTOPBIE U3 YKa3aHHBIX OIEPALMi HA MPAKTUKE MOT'YT ObITh UCKJIFOUEHBI.

Mokpas TexHOJIO0IrHs nepepaboTKH MaKyJaTypbl XapaKTepU3yeTcsl BBICOKOM 3HEProeMKOCTbhIO
MIPOU3BOJICTBA U BBICOKUM YJIEJIIHBIM PAaCcX0JIOM BOJIBI (IO HECKOJIBKHX JECATKOB METPOB KyOUYECKHX
Ha TOHHY HPOAYKIHMH), a TaKKe OONBIIMM O0ObEMOM CTOYHBIX BOJ, YTO SIBJISIETCS €€ OTpULATEIbHOMN
CTOPOHOM. MOIITHOCTh YKa3aHHBIX MPEANPUATUN COCTABISAET OT HECKOJIBKHUX JIECATKOB THICSY TOHH 0
200 TBIC. T B IOA.

[IpruMeHeHne BTOPHYHOTO BOJIOKHA B3aMEH CBEXKMX JPEBECHBIX IMOIYy(PaOpPHUKATOB CBS3aHO C
OIpeJIeIEHHBIMU TPYIHOCTSMU BCJIEICTBHE HECTAOUIBHOCTH COCTaBa MaKyJlaTypHOM Macchl. Bropuu-
Hasi Macca M COCTaBISIOMINE €€ (PpaKIUU pa3IHIaroTCs MEXIY COO0H, B OCHOBHOM, CpPEIHEH IITMHON
BOJIOKHA U CIIOCOOHOCTBIO 00pa30BBIBATh CBSI3U MEXK/ly BOJIOKHAMH B OyMmare.

B aT01i cBsI3M ciieyeT OTMETUTH OJTHY HEraTUBHYIO TEHACHIUIO B 00JaCTH NepepabOTKU MaKy-
JaTypsl — 3TO MEIJICHHOE IOHM)KEHHUE ee KadecTBa. Kak oTMeuaroT Bce HKCIEPTHI, JaHHBIN Mpolece
OyzeT mpoaosmKaThes ¥ Bripenb. CucTeMaTHdecKuii MHOTOKPAaTHBIA BO3BpAT MaKyJIaTypHOTO BOJIOKHA
B IIPOM3BOJICTBO JIEJIAET 3TOT MPOLECC NMPAKTHUECKU HEM30€XKHbIM, Belb MaKyJIaTypHbIe BOJIOKHA I10
CBOMM (PU3UKO-XUMHUYECKUM U MOP(OJIOTMYECKUM CBOMCTBAM 3HAUUTEIBHO OTJIMYAIOTCSA OT MEepBUY-
HBIX LIEJUIIOJIO3HBIX BOJIOKOH. Hapsy ¢ 1iesIbiMM BOJIOKHaMU UMEIOTCS pa30pBaHHbIE, Pa3/aBIECHHBIE C
MOTIEPEYHBIMU TPEIIMHAMU, IPUCYTCTBYET BOJIOKHHCTas Menoub. B psine ciayuyaeB mpu nepepaboTke
IIPOUCXOJUT PACIIEIJIEHUE BOJIOKOH BJOJb OCU. BTOpHMYHBIE BOJIOKHA NPOXOASAT KaK MUHUMYM OJIMH
LUKJ NepepadOTKH, BKIIOYAIOMIUNA MPOIECChl M3MENbUYEHHs] U CYIIKH. XUMHUYecKas W (uznyeckas
CTPYKTYpa BOJIOKOH NpeTepreBaeT HeoOpaTuMble N3MEHEHHs: O0JIbIIIas yacTh MOp U KaIMUIIPOB pa3-
pyLIaeTCsl, MOBEPXHOCTh BOJIOKHA CXKMMAETCS U OPOrOBEBAET, YTO MPENSATCTBYET MPOHUKAHUIO BOJIBI
BHYTpb BOJIOKHA M €ro mocienyrolieMy HaOyxaHuto. [Iporeccbl oporoBeHus: NpUBOAAT K YMEHBIIIe-
HUIO yJ€NbHON MOBEPXHOCTH BOJIOKHA, a ATO COIPOBOXKIAETCS YAaCTUYHOM MOTepel CIOoCOOHOCTH K
00pa30BaHUIO0 XUMHUYECKUX CBS3€H, UTO SABJISIETCS OCHOBHOM NPUYMHOM yXyHIIeHus (PU3NYECKHX Ka-
YECTB BOJIOKOH M3 MakyJaTypsl. Jlpyras HeraTuBHas CTOPOHA MPOLECCa POCIYCKAa M pa3MoJsia — pas-
pYLIEHHE BOJIOKHUCTON CTPYKTYphl. [loaBepriimecs cylike BOJIOKHAa MaKyJIaTypHOH Macchl U3-3a Opo-
TOBEHHUS BO BpeMS ATHX MPOLIECCOB OKA3bIBAIOTCS MO CPaBHEHHIO C MEPBUYHBIMU MONypadbpukataMu
3HAYUTEIbHO W3MEIbUEHHBIMH U c1a00 (GUOPMIIIMPOBAHHBIMY, a TIOJy4aeMasi Oymara — MeHee Mpoy-
HOM, OoJyiee pHIXJION, MITKON M Hernpo3pauHoil. CliejoBaTeabHO, HAJTUYME MEJIKUX BOJOKOH M UX 00-
PBIBKOB, TaK Ha3bIBAEMOT'0 MEJBIITO(A — OJHA U3 OCHOBHBIX OTPUIIATEIbHBIX XapaKTEPUCTHK MaKyJa-
TypHO#1 Macchl. [IpucyrcTBue menkoi (pakiuu oOyclIOBIMBAET HE TOJIbKO YBEJTUYEHUE CTEIEHU IO-
MoJia U yXYAILIeHHe 00e3BOKUBaHUSA OyMakKHOIM Macchl Ha ceTke OymarojenaTellbHOW MalluHbl, HO U
HE MO3BOJIIET HOPMAJIU3UPOBATh MPOLIECC pa3MoJa s MaKCUMAaJbHOTO BOCCTAHOBIIEHUSI OyMarooo-
pa3yrolmx CBOWCTB BTOPHUYHBIX BOJIOKOH. Kpome Toro, menkue oOpBIBKM HUMEIOT cialdyio Crocod-
HOCTh K 00pa30BaHHUIO0 MEXMOJIEKYISIPHBIX CBSI3ed, MpU (POPMHUPOBAHUU JUCTa OyMard yMEHBIIAIOT
MEXaHMUYECKOE CLIETIJIEHUE BOJIOKOH, YTO B LIEJIOM INPHUBOIUT K CHM)KEHUIO IIPOYHOCTHBIX XapaKTEpH-
CTUK F'OTOBOM ITPOJTYKLIUH.

Boo0rie e, o cBoeMy cocTaBy MakyjlaTypHasi Macca MpeCTaBIIseT COO0N MOIUIUCTIEPCHYIO
CHUCTEMY C IOBBIILIEHHBIM COAEPKAHUEM MEJIKMX BOJOKOH, U UMEHHO [TI03TOMY POCITYCK BOJIOKOH J10JI-
KEH OCYILECTBIIATHCS OEPEXKHO, C COXPAHEHHEM IIEIOCTHOCTH BOJIOKOH NPY MUHHMAJIBHOM DPa3Meilb-
YEHUU 3arpsA3HEHUM.
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MakynaTtypa MOXeT ObITh HCHOJb30BaHA B BUJE Oyropyaroil NpPOKIAAKU (HMCHOIB3YeTCs,
HanpuMep, JUlsl yIaKOBKHU SMIl) U IUIMTHI (MCHOJB3YETCsl B CTpouTenbcTBe). IIponecc nmpousBoacTsa
Oyropuathix MPOKJIAIOK 3aKJIIOUAeTCsl B POCIIYCKE MaKyJIaTyphl B BOjJ€, pa30aBiIeHUH MAacChl BOJOM,
(hopMOBaHUU TPOKIAAOK HA BaKyyM(OPMYIOIIEM YCTPOWCTBE W CYIIKE MpoKiIanok. Omepanuu 3a-
IPy3KH MaKyJlIaTypbl U YJaJIeHUs ChIPBIX U3/IEJIUN BBIMOIHIIOT BPYUHYIO.

TexHOJNIOTHSI MPOW3BOACTBA IJIUTHOTO MaTepualia U3 MaKyJIaTypbl 3aKII0YacTCsS B POCITYCKE
MakyJaTypbl B BOJIe Ha BOJIOKHA, OTJIMBE KOBpa, MpeccoBaHuM U cymke. OO0poTHAsl BOJIa PU OTIIUBE
KOBpa 3aHOBO HCIIOJIB3YeTCsl B MPOM3BOACTBE. [TUTHBIN MaTepuan U3 MakyJaTypbl IPUMEHSICTCS JUIS
BHYTpEHHEH OOJIMIIOBKU MPOM3BOACTBEHHBIX M KWIbIX MomemnleHui. [Ipu ero u3rotroBieHun HE HC-
MOJIb3YIOTCS BPE/IHBIE BEIIECTBA.

[Tpon3BOACTBO BOJIOKHUCTHIX IJTUT MOXKHO PEKOMEH/IOBaTh K BHEIPEHUIO HA MPEIIPUITHSAX,
MMEIOIIUX COOCTBEHHBIE OTXOIbI OyMaru U KapToHa M 00JIaJalONINX JCIIeBBIMI HCTOYHHKAMH TEIIa.

OTHOCUTEIPHO HOBOM SBIISETCS TEXHOJOTHs, paszpaboranHas HaydHo-mccienoBaTenbCKUM
LIEHTPOM T10 TipoOaemaM pecypcocoepexxkenns u orxonam (HULIITYPO). Ona no3possier nepepadaTsi-
BaTh OTXO/bl JAMHUHUPOBAHHOW U IPYTUX BUIOB BJIArompoyvHOil Oymaru (KapToHa) B MaTepuan CTPOH-
TEJIHHOr0 Ha3HaueHUs. Takoi KapTOH OOBIYHO OYEHb TPYIHO IOJJIACTCS MEepepadoTKe B CHITy CBOUX
(U3UKO-XMMHYECKUX CBOMCTB. HOBM3HA TEXHOJNOTUU B TOM, YTO IUIMTY U3TOTABIMBAIOT U3 CMECH OT-
XOJIOB BJIArOIPOYHOM OyMaru v KapToHa (JITAMHHHPOBAHHON OyMaru Wil OTXOJI0B MapauHUPOBAHHOM
OyMmaru), ¥ OTXOJIOB TEPMOIUIACTUYHBIX MOJUMEpPOB. B KauecTBe mocieaHMX HauOOJbIlIee pacrpo-
CTpaHEHHE MMEET MOJUATHIICH, XOTS MOTYT OBITh UCIOJB30BaHbI U JPYTrUe TEPMOIUIACTHI, HAIIPUMED,
MOJIUCTUPOI, TTOTUIIPONIIICH, OJUBUHIIIXJIOPU], MJIACTHK, OJJHOPA30BbIE IIMPHUIILI, OTXO/IbI OIICTKU
Ka0eJsi, TOJTMMEPOCOIEPIKAIINE OTXOIbI IIEPEPAOOTKH MAKyYJIATyphI (JISTKUE OTXOJBI THIPOpa30OnBaTe-
715, OTXOJIbI BUOPOCOPTUPOBOK) U IPYTHE.

TexHOJIOTHSI BKITFOYAET U3MEIbYCHHE OTXO0J/I0B, CMEIINBAHUE, IPECCOBAHUE ILTUT H UX 00PE3KY.
OTtxoapl 00pe3ku 1 Opak IUIMT CHOBA UCHONB3YIOT B MPOU3BOACTBE. JJOCTOMHCTBOM TEXHOJIOTUU SBIIS-
€TCsl HeYYBCTBHTEIHLHOCTh K 3arPS3HEHHSIM OTXO0J/I0B, BO3MOXKHOCTh TIEpepabOTKH CMECH OTXOOB IO-
numepoB. [lonydeHHbIe TUITMTHI UCTIONB3YIOTCS JUIsi OOIIMBKU CTEH, MOTOJKOB, MEPETOPOIOK JKUJIBIX,
MTPOM3BOJICTBEHHBIX M CKJIQJICKMX MTOMEIIECHUH, 1ad, rapaykel U T. I1., U3TOTOBJICHHS IeTaneid MmeOeu u
Tapshl.

[To MHEHUIO MHOTHX JKCIEPTOB PHIHKA, B HACTOSAIIECE BPEMs, C TOYKH 3PEHUS SKOHOMHKH, I1e-
necoobpaszHo mepepadaThiBaTh 10 56 % MaKylnaTypHOTO ChIPbS OT OOIIET0 KOJUYECTBA MaKyJlaTyphI.
B Poccun B 2006 roay 6110 coOpaHo okoio 35 % Takoro ChIphsi, IOITOMY HEOOXOIUMO COBEPIIICH-
CTBOBATh CUCTEMY €€ cOOpa U 3arOTOBKH.

B menom, OBICTpPEII POCT MUCIIOB30BAHUS MAKYJIATYPhl MOXET OBITH 00ECIICUCH CIICTYIOIIMHU
MaKpOIKOHOMHUYECKUMH (paKTopamu:

— OTHOCHTEJIHHO BBICOKOW CTOMMOCTBIO TIEPBHYHOTO JIPEBECHOTO CBHIPhS, OCOOCHHO C Y4€TOM
TPAHCIIOPTUPOBKH;

— HHU3KOH KalMTaJIOEMKOCTBIO MPOCKTOB HOBBIX MPEANPHUATHI, PabOTAOIMNX Ha MaKyJaType,
[0 CPAaBHEHUIO C MPEANPUATHSIMHU, UCTIOTB3YIOIIMMH TEPBUYHOE BOJIOKHUCTOE CBHIPBE;

— MMPOCTOTOM CO3/IaHUS HOBBIX MAJIBIX TPEAIPUSTHN;

— MOBBIIIEHHBIM CIIPOCOM Ha OyMary ¥ KapToH U3 BTOPUYHOTO BOJIOKHA M3-3a ee OoJiee HU3KOM
CTOMMOCTH ¥ JIC(UITUTA HA PBIHKE;

— MPaBUTEIIbCTBEHHBIMH 3aKOHOJATEIHBIMHA aKTaMH.

B 5T0i1 cBA3M, yUUTHIBask ONBIT CTPaH 3anaja, MOKHO BBIACIHUTh CIEAYIOLINE IIaru:

— BBEJCHHE TIATE)KEH 3a MCMOJF30BaHUE YITAKOBKH, 32 CUET KOTOPBIX B PSAJIe CTPAH OpPTraHU3y-
eTcsi cOop M mepepadoTKa OTXO0/I0B;

— COKpAaIlleHHE CTaBKHM HAJIOTa WM TIOJHOE OCBOOOXKIEHUE OT HAJIOTOOOIONKEHHS MPUOBLIH
MPEANPUATHH, TIepepabaThIBAIONINX OTXObl WM UCTIOJIB3YIONIMX MX YaCTUYHO B3aMEH MEPBUYHOTO
CBIPbS;

— JIBITOTHOE KPEIUTOBAHHME CO3/IaHUs HOBBIX MPOU3BOJCTB MM TEXHHUYECKOTO MEPEBOOPYIKeE-
HUS, BIUIOTH JIO TOJHOIO OCBOOOXAEHMSI OT BO3BpaTa KpeAuTa B clydyae BBOJA MPOM3BOACTBEHHBIX
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MOH_IHOCTCI‘/II B CPOK HJIM B Cliyda€ HEyJa4yu IIPpH MHBCCTUPOBAHUU MepOHpI/IHTI/Iﬁ C BBICOKOH CTEIIEHBIO

pucKa;

— 1eneBoe cyOCHIUpOBaHUE MEPOIPHUATHII 1o cOopy U mepepaboTKe OTXOAOB YHAKOBKH M

IIPOYUX OTXOMOB.

IIpakTnyeckas padora Ne 6
Paznen 6. PenMKkJIMHT MCIIOJIb30BAHHON MOJTUMEPHOI YIIAKOBKH
6.1 PeuuknuHr miactmacc.
6.2 IlpumeHeHne OMOMOIMMEPOB /711 U3TOTOBJICHHUS YITAKOBKH.
3ajanue K MpaKkTH4ecKoii padore:
Yyactue B Auckyccuu. M3yuenue Heo0X0AMMOro MaTepuraa 1o KOHCIIEKTaM U y4eOHUKaM.
KoMnieKT BOPOCoB /ISl TUCKYCCUH:
1. Knaccudukanus oTxo10B I1acTMacc.
2. CriocoOb1 epepaboTKH IIacTMacc.
3. IlepepaboTka cmeceit 0TX0A0B 0e3 pa3aeneHusl.
4. ITpon3BOCTBO BOJIOKHUCTBIX KOMITO3UTOB.
5. OcobenHoctu nepepadoTku Haubojee pacIpOCTPAHEHHBIX OTXOIOB.
Hesn padoThbl: TO3HAKOMHUTBCS CO CIIOCOOAMH YTHIIM3ALUUMU W TEPepabOTKH OTXOJIOB

IjacTMmacce.

IIpakTHyeckas yacTp

3amanmue 1.

CocraBpTe Knacrep «PEeUKINHT HCIIOIb30BAHHOM MOJIMMEPHOU YITAKOBKU.

3amanmue 2.

CocraBbTe Kinactep «BTopruHOE HCIIOIb30BAHUE YITAKOBKU».

Bui0epuTe onMH npaBMIbHBIN 0TBET. Vcronb3yiiTe Marepralibl TEOPETUYECKON YaCTH.
BbyTbika mim 6aHka U3 I1acTMacchl, OpollIeHHas B JIECY, IPOJIEKUT O€3 U3MEHEHUS:

a) 10 ner
0) 50 net
B) 100 u Gonee net

[Tpexxne ueM HauaTh nepepaboTKy OTXOJ0B UX HEOOXOAUMO:

a) PaccoptupoBath
6) CoOpaTh B OTHO MECTO
B) Packpoumts

Mg Toro, yToOBI epepaboTaTh IIIACTMACCY €€ HEOOXO0AUMO:

a) KOMIIOCTHPOBATh
0) C)KeYb TPH CTICIIHAIBHBIX YCIOBHUSIX
B) IIEPEIIABUTD

[TosiBneHue «apTU3aHCKUX» (HECAaHKI[MOHUPOBAHHBIX) CBAJIOK BIEUET 3a COOOM:

a) 3arpsI3HEHUE TOYBBI
0) U3MEHEeHHe KIMMaTUYECKUX YCIIOBUH (TeMIlepaTypbl, BIaKHOCTH)
B) YPOACTBO NaHamadra

ByTbuika mim 6aHka U3 IIaCTMACChl, OpPOIIEHHAs B JIECY, IPOJIEKUT 0€3 U3MEHEHUS:

a) 10 ner
0) 50 net
B)100 u Gonee net

Bri6poiiennyo B jiecy Oymary cheasiT MUKpOOBI 3a:

a) 1-2 rona
0) 5-8 ner
B) 20 u Goiee et

Kakas cTpana camas «aucras» B EBpore:

a) [lIsetimapus

31



0) ®pannus
B) 'epmanus
Kaxkas cTtpana «mycopHblii sinuk B EBponiey:
a) BenukoOpuranus
0) Poccus
B) [lonbmra
[To onucanuto gorajgainTech, 0 YeM HJIET peyb. 3aUIINTE CI0OBO B CTPOKE.
a) Ero nponsBoauT 0OBIKHOBEHHAsI KOPOBA.
0) B HEOOIBIIIMX KOJMYECTBAX OH OYCHB MOJIE3CH B KAYECTBE yI0OpCHHUS.
B) Korya ero ciaumkomM MHOTO 3TO CTAHOBHUTCS HACTOSIIIUM OeCTBHEM
r) Ero Heo6xoaumo koMnocTupoBarthb
Joranaiitech 10 ONMCAHUIO, BIIUIIUTE OTIAKy B CTPOKY.
a) OHa ObIBaeT pa3HOLIBETHOM, €e OUeHb TPYIHO CIIOMATh.
0) Ilpeamertsl, crenanHbie U3 HEE, BECAT MAJIO.
B) Ecnu ee nmomxeub, TO MOSABUTCS €KUN YEPHBIN IbIM.
r) E€ Henb3st BEIOpackIBaTh, TaK KaK OHA JIOJITO pasjiaracTcs B IPUPOJE.

Jloramaiitech o OMMCAHUIO, O YeM HAeT peub. OTraJKy B MUIIUTE B CTPOKY.

a) Ero genaror u3 necka.
0) Yare Bcero oHO IIpo3pavHoe.
B) Korna nanaer, ono pazbuBaercs.
r) BpoiienHoe B 1ecy OHO MOKET CTaTh MIPUUMHOM MOXkapa.

Joramaittech 1o ONMUCAHUIO, O YEM UJET peyb. BmmmuTe oTraaky B CTpOKe.

a) Ee n3o0penu KuTauIipl.

0) Y Hac ee moJIy4aroT U3 IPEBECUHBI.

B) OHa JIerKo ropur.

r) U3 Hee nomyyaeTcst 0O4eHb MHOTO Mycopa.

Tembl 119 pedepara:

1. Otxonpl mpou3BoACTBa M MOTPEOJIEHMS IJIACTUYECKUX MacC M 3N Ha UX OCHOBE:
KpaTKasi XapaKTepUCTHKA U HalpaBJICHUs MepepaboTKu.

2. Ilomydenue oTx00B B popMax, yIOOHBIX IS YTHIU3AIHH.

3. IlepepaboTKa MoIMMEpPOB.

4. IlonumepHas ynakoBKa.

5. IlepepaboTKa MIaCTUKOBBIX OTXO/IO0B.

Hcxonnble TeopeTnyeckue Moa0KeHust

B eBpomneiickux ctpaHax — uineHax EC nelcTBYIOT KBOTHI IO YTHIIM3ALMHM PA3JIMYHBIX THIIOB
otxoJ10B. [lonnmepHsie MaTepuansl npu obmel kBote 60% HMEIOT JTHIEH3UPYEMbI 00beM YTUIIN3a-
LU B KauecTBe MaTepuana He MeHee 36%. OctanbHble 24% MOTyT yTHIM3UPOBATHCS B KAUECTBE Ma-
TepHaa, CbIpbsl WM dHeproHocutenst. Opranuzanus 3TOro Mpolecca COnpsbkeHa co 3HAYUTENbHBIMU
cioxHOCTAMU. [lonumepHble MaTepualibl — €JUHCTBEHHBIN YIaKOBOYHBIM MaTepuani, Uisi KOTOPOIo
KBOTBI YTHJIM3AallUH B OT/IEIBHBIX CITydasiX HaXOJATCS HUKE 3aJJaHUI TUPEKTUBBI.

3ananue B 15% nepekpbiTo TonbKO B ['epmanuu (45%, BKIOUYas yTHIM3ALUIO B KAUE€CTBE ChI-
pbs), @unnsaauu u Asctpuu no 20%.

B I'epmanuy penuKkiIMHT MaTEpUaoB pacCMaTPUBAETCS KAaK 3BEHO TPAJAWLIMOHHON IPOU3BOJ-
cTBeHHOH 1enu. [Ipu 3ToM TpedyroTCs COOTBETCTBYIOIINE MPOU3BOACTBEHHBIE MOIIHOCTH, 00ecnedn-
BarolMe (PyHKIIMOHUPOBAHUE CUCTEMBI BO3BpaTa U TOBTOPHOI'O MCIIOJIb30BAaHMSI OTXO/I0B.

B HanbGonee TUMMYHOM BHJIE PEHUKIIMHT [JIACTMACC BKITIOYAET CIEAYIOLIUE 3Tallbl:

— cOOp OTXO0JI0B U TPAHCTIOPTUPOBKA;

— COPTHPOBKA U UACHTHU(PHUKAIINS;

— pereHepanus.

K kaxaoMy M3 3THX 3TaloB NPEIbABISIOTCS OIpeNeeHHbIe TEXHUYECKHe TpeOOBaHMSA, HO
HauboJjee TPYJOEMKIMH U3 HUX SIBJISIOTCS COPTUPOBKA U UACHTU(DUKAIIHS.
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K nawany dopmupoBanust <KJlyaapbHOW CHUCTEMBI>> MMEIUCH MPOU3BOJACTBEHHBIC MOIIHOCTH,
obecrieunBaronue GyHKIMOHUPOBAHNUE CUCTEMbI BO3BPATa U PELUKIIMHTA TOJIBKO JJIsl CTEKIIa, Oymaru
U, B HEKOTOPBIX MecTax, s Metamia. OcoOyro mpolieMy MpeacTaBisul PEUUKIUHT OJIUMEPHBIX Ma-
TEPUAJIOB, TaK KaK MMEJIACh BO3MOKHOCTH Il IOBTOPHOI'O MCIOJIb30BaHUs TOJIbKO 30ThIC. T 3TUX Ma-
tepuanoB. B ['epmanun komnanueit <« JlyanbHas cucrema> u3 6osee yem 60 ThIC. T UCIIOJIb30BAHHBIX
CTapbIX IOJUMEPHBIX MATEPHATIOB HA YTHIIU3AIINIO HarpaBieHo 93%.

[TnacTMaccel KpoMe MOJIMMEPHOI0 MaTepHalia MOTYT COJepKaTh TBEPAbIE WM razoo0pa3Hbie
HATIOJHUTENN U PA3IUYHbIe MOIU(MUIUPYIONIUE HOOABKH, YIYUIIAIONUEe TEXHOJIOIMYECKUE MITH KC-
IJTyaTallMOHHbIE CBOMCTBA, CHUKAIOLINE CTOMMOCTD U3/EIIHUMN.

Jlis OosIbLIOrO0 KOJIMYECTBA MHOTI'OCIOWHBIX M 3arpsA3HEHHBIX IMOJIMMEPHBIX MaTepUasoB pe-
LMKJIMHT JUIs1 TPOU3BOACTBA HOBBIX MaTE€pUaIOB BO3MOXKEH TOJIBKO MOCJE IMPEABAPUTEIbHON TOHKON
OUUCTKHU (00aropaxuBaHusl).

[Tonumepubie onydaOpuKaTel HAXOIAT IPUMEHEHHE B pa3MyHbIX obnacTsax. Kimaccuueckum
CUMTAETCS U3rOTOBJIEHUE MOJMMEPHBIX JIMCTOB U JIEHT, U3 KOTOPHIX NPOU3BOJIAT HOBYIO YINAKOBKY U
Jpyrue ImiacTMaccoBbie uznenus (Hanpumep, mebens). [llupokoe pacnpocTpaHeHue MOIYYHIO TOTH-
MEpPHOE BOJIOKHO — CBIPBE JIJISI U3TOTOBIICHUS KOBPOBBIX NMOKPBHITHH, OOMBKHA aBTOMOOHIIEH, OJSKIbI U
ap. [HonumepOeTon (cMech moyiMMepa ¢ MeCKOM U 30J10i) 00J1a1aeT XOpOoIIe H3HOCO- U KUCIOTOCTOM-
KOCTBIO M MQJIOH MTPOHHUIIAEMOCTHIO, HCIIOJIB3YETCs ISl peMOHTa O€TOHA U3 MOPTIaH/IEMEHTA.

[IpuoputeTHBIM HapaBJIEHUEM IIPU COPTUPOBKE OTXOAOB CUMTAETCS YUCTOE pa3JeieHue Top-
rOBOM YIAaKOBKH IPU HAMJIYYLINX SKOHOMUYECKUX U pab0ouMX (3prOHOMHUYECKUX) YCIIOBUSX.

B copTupOBOUYHBIX YCTaHOBKAX JIEIKOM YIAaKOBKH, MPEXKIE BCErO, OTIACISAIOTCS KPYIHbIE ILJe-
HOYHBIE TIOJMMEPHBIE MaTepuabl, HanpuMep, GyTasapel. braronapst He3HaYUTENHHOMY BeCy U OOJb-
I0M MOBEPXHOCTH YHAKOBKHU JUIsl 3TOTO HMPHUTOAHBI MHEBMAaTUYECKHE WJIM BAaKyyMHbIE YCTPOMCTBA.
Jlia mpeBapuTeNbHO pa3MeIbU€HHBIX KPYXKeEK, OyThIJIOK U aHAJIOTMYHBIX MOJBIX €MKOCTEN U3 MOJIH-
MEPHBIX MaTEpUAJIOB CETOJIHS BHEAPEHBI METOABI MOKPOW COPTHPOBKH, TaKHE, KaK OCaJUTEIbHBIC
OacceliHbl, COPTUPOBOYHBbIE LHEHTPUPYIHM U TUAPOLUUKIOHBL. B Oynyiiem noiaumepHble MaTepuaibl
CMOT'YT KJIACCU(PHUIIMPOBATHCS 110 COPTaM € MOMOILBIO HHPPAKPACHBIX CHCTEM.

[TomyaBTOMaTH4ecKasi COpTUPOBKA OTXOJI0B YIaKOBKH B EBpore cymiecTByeT Kak TEXHOJIOIH-
YecKMil cTaHmapT. B kadecTBe mpuMepa MOXKHO IPUBECTH YCTaHOBKY KommaHuu Altvater
Sortierbetriebe GmbH B Hemenikom ropoae baknanr. B Hell yrakoBka paszensiercs, a 3aTeM Ipeccyer-
Csl B KUITbl YUCTBIX MaTepuanoB. MemKH ¢ ObITOBBIMH OTXOJIaMH OTKPBIBAIOTCS C IMOMOILIbIO aBTOMa-
TUYECKUX BCKPBIBATENEH, 3aTEM MX COJEPKMMOE MonajaeT B 6apabaHHOE CUTO, Te pa3leisieTcs Ha
MEJIKYI0 U KpYNHYI0 (ppakiuu. MarHuTel U3BJIEKaOT KYyCKH O€soi jKecTH, BO3AYILIHBIE CENapaTopsbl
OTIENSIIOT IMJIEHKU W3 MOJUMEPHBIX MaTepUalioB. YTAaKOBOYHBIM KapTOH U MOJMMEpPHBIE MaTepuaibl
OTCOPTHPOBBIBAIOTCS aBTOMAaTUYECKHMMHU arperaraMu-pasieuTeNsiMI, KOTOpble OCHOBaHBI Ha crioco0e
OnmKHeN HHPpaKpacHOU crieKTpockonuu. [[jist oTaenenus aTlOMUHUEBBIX YacTel BHEAPSAIOTCSA BUXpe-
BBIE CENapaTopsbl.

[Ipeumy1iecTBa ONTUYECKOW COPTUPOBKHU pealu30BaHbl TAK)Ke B TEXHOJIOTMHM VisionSort, Ko-
TOpasi MPOXOJUT ceivac TecTUpoBaHHe. ArperaT codyeraeT oOpaboTKy n3o0pakeHul, nHppakpacHOe
pacrno3HaBaHHe M MHEBMAaTHUECKYI0 COPTUPOBKY. CucTeMa UJIEHTUGUIUPYET U pa3lieisieT YIaKoBKY
M0 TaKUM OINTHYECKUM KpUTEepusM, Kak ¢opma, IIBET M CBOWCTBa MarTepuana. VisionSort MOXeT,
HampuMep, HaJeKHO OTCOPTUPOBATH Takue MOJUMEpHblEe MaTepuaibl, Kak nonuctupoin (PS), monu-
stiieH (PE), momunpormunen (PP), monmstunenrepedranar (PET) u nomuBununxiopua (PVC), a
TaKKe KapTOH JUIsl HATUTKOB U (pakiuio <KOymara/KapToH>>.

VYcranoBnenHoe B VisionSort mporpaMMmHoe obecrieueHue siBisiercss ooydaembiM. [lis pasze-
neHust OoJplIero yucia (Qpakuuii cuctema oOnalaeT HECKOJbKUMHU 3JIEMEHTaMH PAaclO3HABAHUS
n300pakeHU U pacTbUIMTEbHBIMU YCTPOHCTBAMH, PACIIONIOKEHHBIMU KackaJloM. B 3aBucumoctu ot
BHJIa U KOJMYECTBA OTXOJIOB YIAaKOBKH M IIMPUHBI KOHBEWepa ycTaHoBKa VisionSort MoxkeT oopada-
TBIBAaTh J10 4 T/4 OTXOJIOB Ha BXOJE. DTO COOTBETCTBYET MPOMYCKHOM criocoOHOCTH A0 30 THIC. T OTXO-
JIOB YITAKOBKH B T'OJI.
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IlepBo€ MOJHOCTHIO aBTOMAaTUYECKOE YCTPOMCTBO COPTUPOBKU M MOATOTOBKHU JIETKOM YIAKOB-
k. SORTECnology 3.0 (SORTEC 3.0) o6inagaer 6onbmumMu npeumMyinectBaMu. OHO COpPTUPYET OT-
XOJIbl IO CIEAYIOLUIUM KaTeropusiM: arjioMepar nojuoiieduHa, MOJUITHICHOBBIA perpaHyssT, KapToH,
MOJIUCTUPOJIBHBIA perpanyisir, OyMakHble BOJIOKHA, YIIAKOBKA M3 MOJIMATHIEHTepedTanaTa, aTfoMH-
Huii, 6enas xectb. B SORTEC 3.0 TexHOMOrHYeCKUid MpOIecc COPTUPOBKHU U MEPEepadOTKH YIIaKOBKH
OCYILIECTBIISIETCS. B TPU ATala: cyxas MEXaHU4YecKas MpeABapUTENIbHAs COPTUPOBKA, MOKpas MEXaHU-
yeckasi MOJrOTOBKAa W 00JaropakMBaHue IMOJIMMEPHBIX MaTepuanoB. B yCTpoilcTBO BHEIpEHBI yke
IIPOBEPEHHBIE, HO [10-HOBOMY CKOMOMHMPOBAHHbIE TEXHOJIIOTMU. B MPOTHBONOIOKHOCT TPaAULIMOH-
HBIM METO/IaM IOJINMEPHBIE MaTepUalbl 3/1eCh MOAPA3AEIAIOTCS HEe M0 (ppakuusaM (TJIEHKU, OYTHUIKU U
T. /1.), @ IO MaTepuasam.

s obcnykuBaHUsT YCTPOHCTBA TpeOyeTcss BCEro ceMb ChyKalux (Ha KaKIbld U3 Tpex JTa-
noB). ['o1oBast mpomyckHasi CHOCOOHOCTh COCTABISAET 25 ThIC. T 0TX00B. B I'epmanuu mimaHupyercs
BHeapeHnue oT 80 1o 100 ycTpoiicTB HOBOTO MOKOJIEHHUS, KOTOPbIE JOJKHBI 3aMEHUTH B OiKaiiine
8+10 yieT cyIecTByOIINE COPTUPOBOYHBIE YCTAHOBKH.

CymiecTByeT HOBasi TEXHOJIOTHUS aBTOMATHYECKOW COPTHUPOBKH, pa3paboTaHHAs KOMIAHUEH
U.T.G., oHa MPOXOIUT UCIIBITAHUSI B COPTHPOBOYHBIX ycTaHOBKax ¢upmbel Rosendahl Entsorgung B
HeMmenkoM Bynbdparte. VX riiaBHOE MpeuMyIecTBO B YBEIUYEHUH JIOJIM YUCTHIX MOJUMEPHBIX MaTe-
pHAaJIOB M CHM)KEHUH CMEUIaHHBIX. TakuM oOpa3oM, Bo3pacTaer 1ois (paKIuid, IPUTOAHBIX IS UC-
M0JIb30BaHUSI B KAaueCTBE MaTepHasioB. /[aHHBI TEXHOJOTMYECKHH MpOLIECC H3JI0KEH B KypHaje
KITaker>>. [Ipu KUCMONB30BAaHUU ITON TEXHOJOTHUU OTXOJbl YIIAKOBKHU IMPEIBAPUTEIHLHO 00pabaThiBa-
I0TCA Ha CUTaX W BO3AYILIHBIX cemapaTtopax Juis MOCieayrolero stana oroopa. Jlerkas dpaxmus cut
CEJIEKTUBHO pa3MeNIbyaeTcsi Ha MOJIOTKOBOM JIPOOHIIKE U IpynmupyeTcs B OapabaHHOM cHuTe. YTIaKOB-
KU U3 MOJIMMEPHBIX MaTepralioB 00BEMHBIX (JOPM, KOTOpPBIE paHee Momnagaiy BO PpaKkiiK MyCTOTENbIX
1 MHOTOCJOHHBIX MarepHayioB, ¢ nomoipto TexHonoruid U.T.G. MoryTr ObITh pa3jieneHbl Ha COpPTH-
MEHTBI MTOJINMEPHBIX MAaTepHANIOB. {1 3TOro BHEAPAIOTCS IMSTh 3TAllOB aBTOMAaTUYECKOTO pacro3Ha-
BaHUs, KOTOPbIE pacCCOPTUPOBBIBAIOT (PPAKLIMU MMOJIUITUIICHA, OJUIIPONIUIICHA U MOIU3TUIIEHTEpe(Ta-
nata. HeOomnpIine MiieHKH U Hepaclo3HaHHbIE YMAKOBKH M3 MOJIMMEPHBIX MaTepHalioB MOMAJal0T BO
(bpaxkuuio cMelaHHbIX MarepuayioB. Kpome Toro, aBTOMaTudecku BBIAENAIOTCS (pakuuu Oymaru,
KAapTOHA U MOJUMEPHBIX MaTepuasioB. [[OMOIHUTENBHO CYIIECTBYIOT METOBI Pa3/ICIICHUs ATFOMUHHE-
BOH YIIaKOBKH BO3/YILHBIMH CETapaTOpaMH.

B Poccun genarotrcst nuimib nepsble mark B 3toi obmactu. B 2003 romy B MockBe mpomuia
MeXJyHapoaHas KoHpepeHuus <KPeuumkavHr kak cnoco0 YTHIM3aluu MOJUMEpPHON yHmakoBku>>. B
JIOKJIa/1aX OBIIM KOHCTaTHPOBAaHbl MHOTOYMCIICHHbBIE 3aKOHO/ATENIbHbIE, TEXHUUECKUE M OpraHu3aly-
OHHBIE MPOOJIEMBI HA MYTH OPTaHU3ALMH CUCTEMBI PELIUKIINHTA.

[TepepaboTka oTxon0B B Poccuum ocHOBaHAa Ha WCHOJIB30BAHUM MMIIOPTHOTO OOOpYIOBAaHUS.
Hanpumep, <Pocytmibcbipse>> B 2002 rogy 3akynuiio u B Mapte 2003 roga 3amycTuio B KCIUTyaTa-
LU0 YHUKAIBHBIM KOMIUIEKC O INTyOOKOH mepepaboTKe IUIacTMACC UTANbSHCKOW KOMIIAHUU Sorema
div. Of Previero N.S.R.L. npousBoaureasHoCcThIO 0,8 T/9 (0K010 24 THIC TIIACTUKOBBIX OYTHIIOK). 3a-
BOJI nepepabaTbiBaeT noauronnyto [13T-0yTeuiky, cobupaeMyro He TOIbKO M0 MOCKBe, HO M IO Beeit
eBpornerickor yactu Poccun —otr Mypmancka 1o Bosrorpana.

B Bpasunumn Hayana paborats ycraHoBka <Ilma3zma>>, ucnomnp3yromas NpUHIUIHAIBHO HO-
BYIO TEXHOJIOTHIO MepepabOTKH yIIaKOBOYHBIX OTXO0J/I0B, KOTOpasi ciocoOHa pasiaraTh HOJIHATIOMHUHH-
€BYIO CMECh HETIOCPEJCTBEHHO Ha YUCTHIA amfoMUHUIN U mapaduH. J[o HacTOsIIero BpeMeHu BCe Cy-
LIECTBYIOLIUE TEXHOJIOTUN MO3BOJISUIN JIMIIBL OTAENATH LIEJUII0JIO3Y, HE pa3lelssl IPU 3TOM MOJIUITH-
JIEH U aJIIOMUHUHN Ha OT/AeIbHbIE (paKIUH.

AcenTtuyeckasi KapToHHasl yrnakoBka komnanuu KTetpa [lax>> Ha 75 % cocTouT u3 KapToHa,
ocTaJIbHbIE 25 % NpUXOAATCS Ha MOJIUATWICH U altoMUHAN. HoBast TeXHOJIOTHS BIEpBBIE B MUPE 103-
BOJISIET pa3leNsaTh aJIOMUHHUH U IOJIMATHIEH, IpeBpalias MOCIEAHUN IO/ BO3AEHCTBUEM BBICOKHX
temmnepatryp (o 12 000°C) B mapadun. Takum 00pa3oM crajia IOCTyIMHA TMOJIHAS TepepadoTKa BCex
KOMITIOHEHTOB aCENTUYECKON YIaKOBKH M UCIIOJIb30BAHUE UX B JaJbHEHILIEM JIs1 IPOM3BOJCTBA HOBBIX
TOBAapoB.

34



Texnomnorust ObuTa pa3padoTtana kommnanuer TSL Ambiental, ciennanusupyrornieiicss B ooyiactu
BBICOKMX TE€XHOJIOTUH YTWJIM3alMK OTX040B. OHA MO3BOJIAET 3HAUYUTEIBHO YMEHBIIUTH HCIIOJIb30Ba-
HUE NEPBUYHBIX IPUPOJIHBIX PECYPCOB JUIsl IPOU3BOACTBA YIIAKOBKU. [Ipy 3TOM pacyeTsl OKa3bIBatoT,
YTO CTOMMOCTH YITAKOBOYHBIX OTXOJIOB HA PBIHKE YTHJIM3ALUU MOXKET yBeInuuThest Ha 30%, 4To mo3-
BOJIUT CO3/1aTh HEOOXOAMMBbIE SKOHOMUYECKNE YCIOBUS JUIsl JajbHENIIEro pa3BUTHs OTpaciu coopa u
COpPTUPOBKH Mycopa. MomHocTH <KIlna3Mer>> 1o3BOJISIOT nepepadarbiBaTh 8 ThIC. T HOJHATIOMUHHE-
BOIl CMeCH B I'O/l, 4YTO SKBUBAJIEHTHO 32 ThIC. T yIIAKOBOYHBIX OTXOJIOB.

B 2004 rony B EBpomeiickoM coobrmiectBe 0bu10 epepadborano okoiio 300 ThIC T OTXOJ0B yma-
koBkM KTerpa ITak>>, 310 29 % OT BCeX BBINYLICHHBIX HA €BPONEHCKUN PHIHOK YIIAKOBOK KOMIIAHHH.
[TpoxykThl mepepabOTKH BechbMa Pa3sHOOOPA3HbI, B TOM YHMCIIE 3TO TaKHE BAXKHBIC MOTPEOUTENHCKHE
TOBaphl, Kak opuCcHas Oymara U KaHLTOBApHl, yIaKoBOYHas Oymara u OymaxkHble nakeTsl. Komnanus
Alcoa, Hanpumep, NPUMEHSET MOJTY4YEHHBIH B MpoIecce MepepadoTKU aTIOMUHUHN 711 U3TOTOBJICHHUS
¢doabru, KoTopas 3aTeM CHOBA HAINpaBJIETCs HAa IPOM3BOJICTBO YIIAKOBKH.

MarepuanpHasi 5JKOHOMHS TIEPBUYHOTO ITOJMMEPHOTO CHIPbS OT UCIOJIB30BaHUS | T BTOPHUHO-
ro ceipbs coctasiuseT 0,7 T. DKOHOMHUS SHEPTUU MPH NepepadOTKe MOIUMEPHBIX OTXOJI0B 110 CpaBHE-
HUIO C POU3BOICTBOM U3 IEPBUYHOTO CHIpbs (HehTH) nocturaet 97 %.

IIpuMeHenne OMONOJIMMEPOB /IS M3TOTOBJICHHS YIAKOBKH

[To ompenenennto MexayHapoIHOW OpraHM3aIMHU MO CTaHAAPTH3ALUU OuopaszjiaraeMbie Io-
JUMepsl (OMONOIMMEpPBI) — MOJIMMEPBI, Pa3I0kKEHUE KOTOPBIX ITPOMCXOAUT MOJ BO3JeHcTBUEM OakTe-
pHii, TPHOKOB M BOJOPOCIEH. DTO MaTepUabl, MO CBOMM XapaKTEPUCTHKAM HE YCTYMAIOIINE U JTaxe
IIPEBOCXOJIAIINE TPAAULIMOHHBIE IUIACTMAcChl. B yClI0BUsAX IPaMOTHOrO KOMIOCTUPOBAHUS OMOMOIH-
MEpbI OJTHOCTBIO Pa3iararoTcs Ha Takue Oe3BpeIHbIE KOMIIOHEHTHI, KaK BOJIA, YIIIEKUCIIBIN ra3 U Ty-
MYC, KOTOpPbIE €CTECTBEHHBIM 00pa30M y4acTBYIOT B IPUPOAHOM LIUKJIE.

Jpyrum cyliecTBEHHbIM NPEUMYILIECTBOM OHOpa3iiaraéMbIX IIACTMACC SIBISIETCS X ChIpbeBast
0a3a: 3TH NOJIMMEpPBI MPOU3BOATCA U3 PACTUTENBHOTO ChIPhs (TUMA KyKypy3bl, KapTodes, ApeBecH-
HbI WIN CBEKJIOBUYHOI'O caxapa), KOTOpO€ B OTJIMYUE OT MOJIE3HBIX UCKOMAEMBIX, SIBISIETCS BOCIIPOU3-
BOJIUMBIM, YTO CIIOCOOCTBYET COXPAHEHUIO MOCIEAHUX Ul Oyayumx nokoaeHuit. Kpome toro, Kynb-
TUBUPOBAHHE TAKOTO PACTUTEJIBHOTO ChIPbS OTKPBHIBAET HOBbIE BO3MOKHOCTH POCTa AJIsI CEIBCKOXO-
3sICTBEHHOM oTpaciu. JlJi1 M3roTOBIEHUS Tapbl, OJHOPA30BOM MOCY/bl YK€ IMIMPOKO HCIOJIb3YIOTCS
MaTepuaibl U3 Kpaxmala, a TaKKe LEJUII0JI03bl, IUTHUHA U UX MOAU(UKaLU, HanpuMep, 1eisodana.
PbiHOK 6HMOMONMMMEPOB SBIISETCS OJAHUM M3 Hanbosee ObICTPOPa3BUBAIOIIMXCS CETMEHTOB arpOXUMHM-
YeCcKOro KoMIIJIeKca B cTpaHax AMepuku, EBponsl u SAnonuu.

HecMmoTpst Ha pa3HuUIly B OIIEHKE 00bEMOB MOTPeOIeHUsI OUOMOINMEPOB, OOIIECTBEHHOCTh €B-
POTENCKUX CTPaH BOCIPUHUMAET ATOT CEIMEHT KaK BIIOJIHE PEAJIbHYIO YacTh PbIHKA. B CBsI3u ¢ ATUM B
2000 rony EC npunsin ctanaapT, periaMeHTHPYIOIUH TpeOoBaHUs K OMOIOIMMEPAM.

ITo pemrennto EBponeiickoit KoMuccnn 3TOT CTaHAApT MPUBEIEH B COOTBETCTBHUE C JTUPEKTH-
Boit Ne 94/62/EC. CtannapT BHeIpsieT KpUTEPUH OLEHKH M MPOLEAYpPhI, Kacarolrecs BO3MOKHOCTH
€CTECTBEHHOI'0 THUEHUSI OMOpa3yiaraéMbIX CHHTETUYECKUX MaTepHajoB B KOMIIOCTHBIX SIMax, a TaKkKe
ux 00paboTKH 6e3 MPUCYTCTBUSA KUCIOPOAA.

TpaauMoHHO TOCTYIHBIMHU SBIIAIOTCS Oosiee 30 pa3IuYHBIX OMOMOIUMEPOB, KOTOPbIE HAXOIAT
IIMPOKOE NPUMEHEHHE HE TOJIbKO Ha PHIHKE YIMAKOBKH, HO M B TaKUX HAMPABJICHUSAX, KaK TEKCTUIb,
CEJIbCKOE X03SICTBO, MEIUIIMHA, CTPOUTEIHCTBO U OTJIENKA.

OpHaKko MPUXOIUTCA NMPHU3HATh, YTO CYIIECTBYIOLIHE CETOJHS OHOIMOIUMEpHI NMPU BCEM HUX
MHOT000pa3uu UMeIT HenocTaTku. OHU KpailHe T0pOrH, B HECKOJBKO pa3 JI0pOKe CTaHAapTHBIX IMO-
JMMEpOB, TPEOYIOT OCOOBIX YCIOBUH YTWIM3AlMM — HAJUYUs OINPENETICHHBIX MHKPOOPTaHU3MOB,
OTIpEe/IENIEHHOTO COYETAHUS CBETAa M TeMIIepaTyphl, B YACTHOCTH, MPOMBIIINIEHHOTO KOMIOCTHPOBAHUS.
To ectb HeOOX0MMMa 1ienask JOMOJHUTEIbHAS HH(PPACTPYKTYpa, 4TOOBI TAKOE JOCTOUHCTBO OUOMONIH-
Mepa, Kak pa3aaraeMocTh ObIJIO PeaTn30BaHO.

B Esporne pazpaborano pazymHoe, 3¢(eKTUBHOE U OTHOCUTEIILHO HEJOPOroe PEelICHUE, 1M03-
BOJIAIOLIEE JJOCTUYb KOMIIPOMHCCA MEXKy HHTEpecaMy OOILECTBa, SKOJOTMH U IPOU3BOAUTENEH yma-
KOBKHA. A MMEHHO ClielualibHas Jo0aBKa, KOTOpas 0OecreyrBaeT pa3jioKeHue CTaHIAPTHOTO MOJIH-
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ATHJICHA, MOJIUIIPOITUIICHA, MOJINCTUPOIA Ha Oe3omacHble KOMITOHEHTBI yepes
<«K3anporpaMMHUpPOBAaHHBIN>> peLenTypoil 10OaBKH CPOK (OT HECKOJBKUX MECSIEB 10 HECKOJIbKUX
net). [lepuon paznokeHus: onpenensieTcs peuenTypoil J00aBKU U 3aBUCUT OT TPEOOBAHUHN K U3IEIIHIO
OyZeT 3TO MaKeT Ui 3aMOPOKEHHBIX OBOIIEH, CPOK XPAaHEHHUS KOTOPBIX COCTABISET 10 HECKOJIBKHUX
JIET, UM )K€ TOHKAsi CTpeTY-IJICHKa i ObIcTpoi (pacoBKU B cymepMapKeTax, KOTOPOM JIUTeNbHBIH
CPOK XpaHEHHs BOBCE He HYKeH. Takas j100aBKa MpeacTaBisieT co00i IpaHysIsIT Ha MOJIMMEPHOMR Oc-
HoBe. OH pobasnserca B cootHowmeHuu (1+3) % mo macce k (97+99) % ocuoBHoro marepuaina. [lpu
3TOM JIeHCTBHE NO0OABKM 3alyCKaeTCsl HE Cpa3y IOCie MPOU3BOJACTBA M3/AEIH, a 4epe3 HEKOTOpoe
BpEMSI, IOCKOJIbKY BKJIFOUEHHE B PELENITYPY ONPEICICHHBIX CTA0MIN3aTOPOB MIPEMSTCTBYET 3TOMY.

Takue mo0aBKM M Marepuanbl, UX BKIIOYAIOIINE, MPUHATO BBIACIATH B 0COOYIO KaTErOpHIO
9KOJIOTMYHBIX TUIACTHKOB: KHCJIOPOJIO-pasiiaracMbie, KUCIOpOa0-Onopasznaraemeie (oxo-degradable,
oxo-biodegradable additives). DTo o3Hauaer, 4TO MEPBUYHOE PA3IOKCHUE MPOUCXOJUT B PE3YIbTATE
OKHCJIeHHUs, a He ruaponu3a. [10100HbIII THHOBAIMOHHBINA MPOJAYKT HA JAHHBIA MOMEHT MIpeJIaraloT
Heckonbko kommnanuii: Willow Ridge Plastics (CIIIA), Wells Plastics LTD (Aurnusi, ToproBasi Mapka
Reverte), EPI Environmental Products Inc. (Kanamga, mapka TDPAR), Symphony Environmental Ltd
(Anrmnus, ToproBas Mmapka d2w).

[TonmuA THIIEH U MONUIIPONIUIICH OTHOCSTCS K MPeleIbHBIM YIIIEBOAOPOIAM, TO €CTh UX MOJIEKY-
JSIPHYIO OCHOBY COCTAaBIISIIOT aTOMBI YIIIEpOAa, COSTUHEHHBIE MEX Ty COOO0H B IMHEWHBIC WM Pa3BETB-
JICHHBIE LIETIOYKH C MPUCOEAMHEHHBIMU K HUM aTOMaM# BOo0Opoja. biaroaaps 3TUM IMHHBIM 1[€MOY-
KaM Marepuaj 00JIaaeT dJIaCTUYHOCTHIO, MPOYHOCTHIO,  UMEHHO OHH IPEMATCTBYIOT 00Pa30BaHUIO
COEIMHEHHUI aTOMOB KUCJIOPOJa U yIiiepojia, BeAYyIIUX K OKHCIEHUIO, a CJIEeI0BATEeNbHO, K pa3ioxkKe-
HUIO.

B KOHEYHOM HUTOre MOJTUMEPHI, AaKe TaKue, KaK MOJUATHIICH M MOJUIPONIIIEH, MOABEP>KEHBI
Pa3OKEHUIO — Yepe3 OKUCIICHHE, a 3aTeM yepe3 OMOXMMHUYECKUI pachaj, HO JJIs ATOTO HEOOXOIUMBI
COTHHU JIET, IPU 2TOM MOJIUMEP JOKEH HaXOJUThCS Ha CBETY, IIPU BBICOKUX TEMIIEPATYypax, BHICOKOM
YPOBHE BJIQKHOCTH, YTO IOCTEIIEHHO OyIEeT CIIOCOOCTBOBATH Pa3pyIICHHUIO IMOJMMEPHBIX MOJICKYIISP-
HBIX LIETIOYEK.

Hcnonp3oBanne 100aBKH 00ECTIEYHBACT CIEAYIOUINIA MPOIECC: B MOJMMEP MOCTYIaeT Jerpa-
JIAHT, KOTOPBIA BBICTYNAeT B KaueCTBE KaTajau3aTopa, CIOCOOCTBYIOIIETO OTHOCHTEIBHO OBICTPOMY
pa3pyLICHUIO JUTMHHBIX MOJIEKYJIAPHBIX Lienel. [JlaHHbIN nerpajaHT npeacTaBisieT co0oi cojib MeTa-
J1a, BBI3BIBAIOIIYIO Pa3pyLICHHE YIIEPOAHBIX CBA3EH B MOJIEKYJSPHBIX LIENOYKAX — TaKUM 00pa3oM,
aKTUBUPYETCS pacma.

JUTMHHBIE LIETIOYKU PBYTCS, B pe3ylbTaTe 4ero odpa3yercsi OOJBIIOE KOJUYECTBO KOPOTKHX
nernovyex. MosiekynspHas Macca CTPEMHUTENBHO YMEHbBIIIAeTCsl 0 moka3aress MeHee 40 ThICSY eMHUIL
aTOMHON Macchl. Ha 3Toi cTaanuu miiacTUKOBOE M3/eNTUe CTAaHOBUTCS XPYIKHM U OBICTPO pacraaercs
Ha MEJIKUE XJIOThsI, MaTepHall CTAHOBHUTCS CMAaYHMBACMBIM.

KopoTtkue 1enoyku crocoOHbI 0ojiee JIETKO THAPATHPOBATHCS, MOJABEPraTbcs OKHCICHHIO, a
TaKKe JIEWCTBUIO MHUKPOOPTAaHU3MOB (CTajausi OMOJIOTMYECKOTO pacrana) B pesymbrate 00pasyroTcs
YIJIEKUCIBIN Ta3, BOJIA U TTOOOYHbIE BEIIECTBA: CIOXKHbIE 3(QUPBI, KAPOOHOBBIE KUCIOTHI, TAHOI, aJlb-
neruibl, KeToHbl. [I000YHBIE BelecTBa CO BpEMEHEM YCBAUBAIOTCS MUKPOOPTaHH3MaMHU.

OueHp Ba)XHO OTMETHUTh, YTO HAJMUYUE J00AaBKH, B CHIIy OYEHb HE3HAYUTEIHHOIO €€ KOJHue-
CTBa, HUKaK HE MEHSET CBOWCTBA 0Aa30BOTO MOJMMEpa M, COOTBETCTBEHHO, TOTOBOTO m3aemwus. [laker,
M3TOTOBJICHHBI C TPUMEHEHHWEM [00aBKH, B TEUEHHE 3aJaHHOTO IepHoja BpeMeHH OyleT mo-
MIPEeKHEMY TaKHM K€ MTPOYHBIM, XOPOIIO OKPAaIIMBaeMbIM, a IPU HEOOXOAMMOCTH — po3padHbiM. He-
OCIIOpUMBIE MPEUMYILECTBA TaKOH T00AaBKM MO CPAaBHEHHIO ¢ OMOMOIMMEPAMHU:

— 100aBKa 3HAYUTENBHO JICTIEBIIEe, CTOMMOCTh KOHEYHOTO M3J/IeHs BBIpAcTaeT Bcero Ha 5+6%
[0 CPAaBHEHUIO CO CTOMMOCTBIO M37enus 0e3 nmpuMeHeHHs 100aBKU, TOra Kak CTOMMOCTh YIaKOBKU
u3 Ouononumepos BoipacTaeT Ha 50+300%;

— HeT HEOOXOMMOCTH OTKA3bIBATHCS OT MPUBBIYHBIX MaTEPUAJIOB, IPUMEHIEMBIX TEXHOJIOTHUH,
HMEIOIIETOCs: 000PYyI0BaHNS,

— MaTepua, BKIIYAIINNA J00aBKY, MOXKET OBITh MyIIIEH BO BTOPUYHYIO IIepepaboTKy;
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— U3Jeiue, U3rOTOBJICHHOE U3 MaTepHalla C BKIIOUYEHUEM J100aBKHU, HE TpeOyeT 0COOBIX YCIo-
BUU IS pA3JI0KEHUS,

— CBOIiCTBa MarepHalla U KOHEUHOTO U3Jenusl (MIPOYHOCTh, MPO3PAYHOCTh, BOJOHEIIPOHHUIIAL-
MOCTb, OKPAIlIUBAEMOCTb) HE MEHSIOTCSI.

[Tpumensiercsa nanHasi 1o0aBKa B IPOU3BOJICTBE YIAKOBKH C KOPOTKUM CPOKOM CIIy:KObl. B oc-
HOBHOM 3TO IJICHKA W MAKETHI I PA3IMIHBIX HYXI: Uil (JaCOBKU U YIAKOBKH MPOJYKTOB B Marasu-
HaX, YIIaKOBKU NPOAYKTOB MUTAHMS, CUTAPET, OACKIbI; CEIbCKOXO3UCTBEHHBIE YKPBIBHBIE U ApYyTue
THUIIBI TJICHOK, Iy3bIpYaThlie IJICHKH, CTPEHY-TNIEHKH, TOHKUE U MPOMBILIUICHHBIC; U3/IeTUs 1)1 MEIU-
uuHbl. To ecTh Kak pa3 UAeT MPUMEHEHHEB TeX H3JETHUSIX, KOTOPhIE COCTABISIOT AOOPYIO MOJIOBUHY
BCEX TBEPABIX OBITOBBIX OTXO/I0B, BEKaMU <KXPaHSIIMXCSA>> HA HALIUX CBaJKaX.

JloGaBKM yCHENIHO HUCIIONB3YIOTCA B JIECATKAX CTPaH MUpPA, a MaKeThl, U3TOTOBJICHHBIE C MPU-
MEHEHHUEM KHCIIOpO10-Onopasnararoniel 100aBKu, MPUMEHSIOTCS B KPYIMTHEHIIINX PO3HUYHBIX CETAX U
pecropanax, Takux, kak Walmart, Tesco, KFC, Pizza Hut, Marriott, Nescafe, ZARA, WWF u muorux
IPYTHX.

Hcnonp3oBaHue Takol JO00aBKU MPUHOCHUT IMOJIb3Y SKOJOTHH, TOCYIAPCTBY, MIPOU3BOIUTENSIM
MJITACTUKOBOM YITAKOBKH M €€ KOHEUHBIM MOTpeOuTessM. [Ipon3BoauTeNnsM ynakoBKH HE MPUXOIUTCS
IUIATUTH ITPadbI 32 3arpsA3HEHNE OKPYKAOILEH CPebl U HAPYIICHHUE DKOJIOTUYECKUX HOPM.

B mporuecce nepepaboTKu 0TXOA0B SKOHOMHTCSI HE TOJIBKO MEPBUYHOE ChIPhE, HO M DHEPTHs,
HeoOxouMasi AJisl ero MPOU3BOICTBA.

MarepuanbHasi 5KOHOMHSI TIEPBUYHOTO CHIPHS (IPEBECUHA) OT UCIIOIB30BaHMs | T BTOPUYHOTO
CBIPBS (MaKyJaTyphl) COCTaBIseT 3,5 M3.

DKOHOMUS SHEPTUU TPH TIepepaboTKe OTXOAO0B OyMaru 1Mo CpaBHEHHUIO C MPOU3BOJICTBOM W3
1epBUYHOTO ChIpbs 70 %.

MarepuanbHasi 5)KOHOMUS TIEPBUYHOTO CHIPbSI OT HCTOJB30BaHUS | T BTOPUYHOTO CTEKIO00S
COCTaBIISIET: coda KaiblupoBanHas — 0,25 T, TorumBo ycnoBHoe — 0,011 1, mecok kBapuesbiit — 1,2 T.
DKOHOMHMSI PHEPTUU TIPH TMEpepadOTKe OTXOJO0B CTEKJA MO CPABHEHHUIO C TIPOU3BOJACTBOM M3 MEPBUU-
HOTO ChIpbs 25 % .

MarepuanbHasi 5JKOHOMHSI TIEPBUYHOTO MOJTMMEPHOTO CHIPhsI OT UCIOJIB30BaHUS | T BTOPHUYHO-
ro ChIpbs cocTaBisieT 0,7 T. DKOHOMUS SHEPTUU TPU MepepadoTKe 0TXOA0B MOJIUMEPOB M0 CPABHEHUIO
C MPOU3BOICTBOM U3 NEPBUYHOTO ChIPbs 97 %.

DKOHOMUS YHEPTHHU TIPH MEPepadOTKE OTXOJOB aTIOMUHUSA MO CPABHEHHUIO C TPOU3BOJICTBOM U3
MEPBUYHOTO CHIpbs 95 %.

Hcnonp30BaHre BTOPCHIPHS MPU MPOU3BOACTBE YIAKOBKHU MO3BOJIUT CHU3UTH HE TOJIBKO DHEP-
TEeTUYECKUE U MaTepHAIIbHBIC 3aTPaThl, HO C€0ECTOMMOCTh YIAKOBKH 3a CYET HU3KOM II€HBI UCTIOIb3Y-
€MOT'0 BTOPCHIPHSI.

Hampumep, mpu mpou3BOACTBE CTEKIOMACCHI 00e€ BOCKMOM YacTH 00beMa IIMXTHl MOXKET CO-
CTaBJIATH CTEKJIO00H, MpU MPOU3BOJCTBE YIAKOBOYHON OyMaru JOJsi MakyJaTypbl MOXKET JIOCTHTaTh
10+ 80 % ot 061mIero o0beMa ChIPbS.

Cy1IecTBYIOT pa3IUYHbIE CIIOCOOBI OOpalleHusl ¢ YIaKOBOYHBIMH OTXoaamu. Haubonee mep-
CIIEKTHBHBIM SIBJIIETCSI PEIUKIMHT. B mporecce mepepaboTKH yMaKOBOYHBIX OTXOJIOB IKOHOMHTCS
MIEPBUYHOE CHIPHE U PHEPTHsl, HEOOXOAUMAs I €ro IPOU3BOICTBA.

Hcnonp30BaHne BTOPCHIPHS MPU MPOM3BOJICTBE YMAKOBKHU MMO3BOJIUT CHU3HUTH CEOECTOMMOCTD
YIaKOBKH 3a CYET HU3KOM LIEHBI UCIIOIb3YEMOT0 BTOPCHIPhs. LleHbl Ha BTOpChIphe HUXKE B 2+5 pa3 1o
CPaBHEHUIO C IIEHAMH Ha MaTePUAJIbl U3 IEPBUIHOTO CHIPHSI.

[TpoBeneHHBIN aHANIK3 3aKOHOAATENBHBIX 0a3 cTpan EBpomeiickoro Cotro3a u Snonuu B 06ma-
CTH OOpaIleHHus] ¢ YNaKOBKOW M YIMAKOBOYHBIMU OTXOJAaMH IOKa3ajd HaJu4ue OOIIero MpUHIIAIA—
OTBETCTBEHHOCTHU IpousBoauteni. B Poccun 3akonHonmatenbHOM 6a3pl B 00nacTé oOpaiieHus C yma-
KOBKOW ¥ yIaKOBOYHBIMHU OTXOAaMu HeT. CyIecTBYeT UMb 3aKOHOMPOEKT <KOO yrmakoBKe U yIIaKo-
BOYHBIX OTXOJax>>, pa3pabOTaHHBIN HA OCHOBE JEHCTBYIOIIETO POCCHUHUCKOTO M €BPOMEHCKOTO 3aK0-
HOJIaTeNIbCTBA.
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Panee IIPUHATEBIC CII0COOBI 06paH_[CHI/I$I C YIIaKOBOYHBIMH OTXOAaMH — ITOJIMTOHHOC JCTIOHUPO-
BaHHC, COKUTaHUC, ABJIAIOTCA 3KOJIOTMYCCKHU U ODKOHOMHWYCCKHU HC BBII'OJHBIMU.

IIpakTnyeckas padora Ne 7

Pazgen 7. Yruianzauus orpadoTaHHBIX HePTENPOAYKTOB

7.1 O6paboTka 1 yruinmu3anus HeQTecoaepKaux 0TX0/I0B.

7.2 OCHOBHBIE METO/IbI YTUIIU3AIMHA HEPTECOTXOI0B.

7.3  VYrummszauusa HedTecoAepKaUIMX  OTXOJOB B MPOMBIIUIEHHOCTH CTPOUTEIBHBIX
MaTepUasoB, Ha TPAHCIOPTE U JIp. 00pabOTKU HIaMOB HeTenepepadaThIBAIOIINX 3aBOIOB.

7.4 OcHOBHBIEC OTXO/IBI HEPTEIEepEpadaTHIBAIOIINX 3aBOJIOB.

7.5 OCHOBHBIE METO/IbI YTUIIU3AIMHA HEPTECOTXOI0B.

7.6 Cxxuranue >KuIKuX He(PTSIHBIX OTXO/I0B.

3anaHune K NpakTH4ecKol padore:

VYyactue B auckyccun. M3yuenne Heo0XoIMMoro MaTepraia 1o KOHCIIEKTaM WK y4eOHUKaM.

KommiekT BONpocoB 1Jisi AUCKYCCUM:

1. HedsiHOM ra3 — HCTOYHUK 3arpsi3HEHUS] aTMOC(EPHI.

3. DakenbHbIE YCTAHOBKHU.

4. Onpenenenue yuepoa, HAHOCHUMOTO B pe3YJbTaTe 3arpsiI3HEHUS.

5. Dxonoruyeckas katactpoda, KpU3uc, CUTyaIusl.

ean paGoThl: MO3HAKOMUTHCS CO CIIOCOOAMU YTUIIU3ALUMU OTPAOOTAaHHBIX HEPTENPOTYKTOB

IIpakTH4yeckas 4acTh

3aganue 1.

CocraBbTe Ki1actep «Bakneinme npoayKThl, ModydaeMble Ipu nepepadoTke HedhTH.

3aganue 2.

CocraBbte knactep «Cdepa ucnoab30BaHUs IPOILYKTOB EpEepPabOTKM».

3aganue 3.

OTBETUTH HA BOMPOCHI.

BemectBa, KOTOPBIME aBTOMOOUITBHBIN TPAHCTIOPT 3arpsi3HSIET MPUPOY: YrapHBIA ra3, pesu-
HOBas MbUIb, Ca’Ka, OKCUBI a30Ta, CBUHELI, Cepa.

Pacnonoxure ux B mopsAKe CTENEHU BPEAHOCTH JUIs OKpysKarouiei cpenbl. IIpoananusupyiire,
B pe3ynbTare 4ero oOpa3yroTcsl yKa3aHHbIE 3arpssHsonie BemiectBa? Kak yMeHBIIUTH CTENEHb 3a-
IPA3HEHMSI OKPYXKAIOLIEH cpeibl aBTOMOOMIIBHBIM TPaHCIIOPTOM?

3aganue 4.

CTpoUTENbCTBO OYHUCTHBIX COOPYKEHHUH MPHUBOJIUT K CHI)KEHHIO 3arpsi3HEHUS OKpYKarolen
cpenbl. [loyemy ke crienualucTbl CYMTAIOT, YTO MpolIeMa 3arpsa3HeHUH MOXKET ObITh PElIeHa TOJIBKO
IpH pa3paboTKe M BHEAPEHUHU 3aMKHYTHIX, O€30TXOJIHBIX TeXHOJOruii? Kak B €CTECTBEHHBIX IKOCH-
CTeMax peryJaupyercs Mpolecc MoTpedieHue - MPOU3BOACTBO — OTXO/BI.

3ananmue 4.

VYcTaHOBUTE COOTBETCTBUE MEXIY OTpacisiIMU TEXHHKH M pe3yjbTaTaMU BO3JEHCTBHUS Ha
atMocdepy 3arps3HUTeNeH, BHIOPACBIBAEMBIX PA0OTAIOIIMMHU B ATHUX OTPACIAX MPEANPHUATHIMH H
MalllMHAMHM: K KaXJI0M MO3UIUH, TaHHOH B TIEpBOM CTOJIO1IE, TOJOEPUTE COOTBETCTBYIONIYIO MTO3ULIUIO
u3 BTOporo crosnbua. BroumumTe nomydyeHHbIl oTBeT B Tabmauiy. ObOpariaeM BHUMaHUE, YTO pa3HbIe
OTpaciii TEXHUKH MOTYT BBI3bIBATh OJINHAKOBHIE TEXHOTCHHBIE M3MEHEHUS B aTMOc(epe.

Tabmmia
OTpaCJ'II/I TEXHHUKN
OTtpacny TeXHUKH TexHoreHHble H3MeHEeHHsI B aTMocdepe
1) TemiosHepreTUKa A) «KUCIIOTHBIE TOKIIN» (BEIMBIBAHHE KUCIIOT U3 aTMOc(ephl)
2) uepHas METAILTypPIUst B) yronsmenne n nepdopanms cnos O3, 3aMHUIIAIONIETO 36MHYIO KU3Hb OT

YO - uznyuenus: ConHua
3) HedrenoObiua u HedremepepaboTka | B) «mapHuKOBBII» 3G deKT (MoTemieHne KumMara, BbI3BAHHOS
HaKOIUICHHEM B aTMocdepe ra3os, noryomaromux MK-uznydyenuen
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MIPENSATCTBYIOMIUX €r0 PACCESIHUIO)
4) aBTOTpaHCIOPT I') xoppo3us MeTanIoB, 3po3Ks KAMHSI Ha OTKPBITOM BO3/1yXe
5) nBeTHAs METATYpTHsl J1) poToxummuyeckuii cMOr B TopoJax
6) MPOMBIIIIEHHOCTh CTPOUTENBHBIX
MaTepuaioB
7) XUMHYeCcKask IPOMBIIITICHHOCTb

TecToBbIe 321aHMSA:
Y TUIM3a1uio aBTOMIMH BO3MOXKHO ITPOU3BOJUTH 110 HECKOJIBKUM HAIIPABIICHUSIM:
a) TEpMOILIaCTUKA U TEPMOPEAKTUHOCTB;
0) MPOMBIBKA U CYIIIKA;
B) «XOJIOJIHas» BYJIKAHU3ALMA U KaJKa.
Bozo6HOBHMBIE  3HEpropecypchl — IJIAHEThl  (THAPOSHEPrOpecypchl, SHEPrus  BeTpa,
reoTepMajibHasi 3HEPIHsl) UCIOJB3YIOTCS HEOCTATOYHO B CBA3H C TEM, UTO...
a) MPEBAUPYIOT OTpaceBbie HHTEPECHl HePTEra30a00b14H;
0) MX KOJIOCCAIbHAsI DHEPTHUS TUIOXO MOIAAETCS KOHTPOIIO;
B) NOTPEOHOCTH B SHEPTUU COKPAIIAOTCS;
I) OBICTPO pa3BUBaETCs OMOIHEPrETHUKA.
3amackl Kakoro pecypca B IpUpo/ie 3HAYUTEIbHBI —
a) atMoc(epHOe FIEKTPUUECTBO;
0) menb;
B) BpeMsi;
T') SHEPTUsl OKCAHUUECKUX TeUCHHI.
Kakue 13 npupoHbIX pecypcoB NEPCHEKTUBHBI ISl JaIbHEUIIEr0 UCIIOIb30BaHUS —
a) PHEPIUsl UCKYCCTBEHHOTO SIIEPHOTO CUHTE3a,
0) conHe4Has paauanus;
B) CJIQHIIBI,
T') IPUPOAHBIN ra3.
PecypcHblil UK — 3TO. ..
a) COBOKYITHOCTb €CTECTBEHHBIX TEJI U SIBJICHUI IPUPO/IbI, KOTOPYIO UCTIOIb3YET YEIIOBEK;
0) COBOKYITHOCTb NPEBPALLEHUN U IPOCTPAHCTBEHHBIX MEPEMELICHUI BEIECTB B MpoLecce
NeSITEIbHOCTH YEJIOBEKa;
B) KPYTOBOPOT BEILECTB B MPHUPO/IE;
I') HAaKOIUIEHHE TeXHOT€HHBIX 3arpsi3HUTENIEH B )KUBBIX OPraHU3Max
[TpoayKThl KOMIUIEKCHOTO TEPMHUYECKOTO IpeoOpa3oBaHUsl TOPHBIX IOPOJ U CKHUTaHHS
TBEPAOIO TOILIUBA!
a) Hedrenuiamsr;
0) 3oJI0TITaMBI;
B) THO.
[Tporiecc TepMUYECKOTO Pa3iokKEHHUs] OTXOJI0B TBEPAOTO MIIM KHJKOIO TOIUIMBa 0€3 JocTyma
KHCIIOpO/Ia:
a) Cyxo# muposus;
6) OKuCIUTEeNBHBINA MTUPOIIH3;
B) ['opsumnit nuponus.
ITpouecc TEpMHUYECKOrO pA3NOKEHHS OTXOAOB IPU HX YaCTMUYHOM CXKUIMAaHUU WIH
HEMOCPEJACTBEHHOM KOHTAKTE C MPOJYKTaMH CrOpaHUs TOIUIMBA:
a) Cyxoii nuponus;
0) OKUCIUTENBHBINA TUPOIIN3;
r) [l'opstunii muponus.
BBo3 orxomoB Ha Tteppuropuro Poccuiickoii @Penepauuu B UENAX HUX 3aXOPOHEHUS U
00€e3BpeKMBAHUS
a) 3arpelie;
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0) Pa3zpermen;
B) BO3MOXKEH Mpy HATMYUU pa3pelieHus Ha 3aX0OPOHEHHUE U 00e3BPEKUBAHIE OTXO/IOB.

BHecenue miatel 3a HEraTMBHOE BO3/CHCTBHE HAa OKPYXKAIOIIYIO Cpely MNpU pa3MElIeHUH
OTXOJIOB (32 HCKIIFOUEHUEM TBEPIBIX KOMMYHATBHBIX OTXOJIOB) OCYIIECTBIISETCS:
a) UHIUBUIYaTbHBIMU PEIIPUHUMATEISIMH;
0) (hM3MYECKUMHU JTHIIAMU;
B) IOPUIUYECKUMHU JIULIAMHU.

CyI1ecTBEHHO MOXHO YBEJIMYUTH JTUTEIIEHOCTD (DYHKIIMOHUPOBAHUS TIOJTUTOHA!
a) U3MeIbYCHUE WK OPUKETUPOBAHUE;
0) XUMHYECKHUI aHAITH3;
B) YKPBITHE OTXO/IOB.

3a roa KaxIblii aBTOMOOWIIL CKHTaeT okojio 4,5 T KUCIOpoAa, 4yTo OoJble MOTPeOHOCTEH
YeloBeKa B:
a) 30 pa3
0) 40 pa3
B) 50 pa3

Tembl pedepaToB:

1. Orxomel HedTemepepaOOTKM W HEPTEXUMUM: KpaTKas XapaKTCPUCTUKA W HampaBIICHUS
nepepadoTKH.

2. OTxXompl TPOIECCOB Ta3u(UKANMK TOIUIMB: KpaTKas XapaKTEPHUCTUKA W HAIPaBIICHUS
nepepadoTKH.

3. OTX01bI IPOU3BOJICTBA U MOTPEOJICHUST MATEPUAIIOB U M3/ICITUN HA OCHOBE PE3UHBI: KpaTKast
XapaKTepUCTHKA M HAMPABJICHUS M1ePePadOTKH.

4. PekybTHBAIUS TEPPUTOPUN 3aKPBITHIX ITOJIUTOHOB.

5. JledaTenpHOCTh MO TPAHCIOPTUPOBAHMIO, 00pabOTKe, YTWIM3AIUH, O00E3BPEKUBAHUIO,
pa3MeIIeHNIo OTXO/I0B.

Hcxonnble TeopeTHuecKue MOJI0KEHUsI

Cwmecu yriaeBoaopo/ioB (HEPTENMPOIYKThI) OKA3bIBAIOT T'YOUTEIHHOE BO3JCHCTBHE HA JKUBBIC
OpPraHMU3MBI: MPOBOIUPYIOT YIYIIIbE; OKa3bIBAIOT OTpaBlsiollee Bo3jaelicTBue. Ha ocHOBaHUM 3TOTO
MOKHO OIIGHHTH U CTEICHb Bpeja JIFOOBIX MaTepUasoB, coaepkamux HedTh, BKIItOUas oTxoabl. OHU
00pa3yroTcs B Ipoliecce JOOBIYM TOPIOYel KHUIKOCTH, a TaKKe Ha 00beKTax nepepaboTku HedTemnpo-
IYKTOB. YUUTBIBasl YPOBEHb Bpe/a, MPUINHIEMOI0 YKOCHCTEME, CTOMIIO OBl OTKa3aThCsl OT MPUMEHE-
HUS TaKUX KOMMOHEHTOB. OJHAKO albTEpPHATHBA MOKA HE Haii/leHa, a TOTOMY €IWHCTBEHHBIM BBIXO-
JIOM SIBJISIETCS YTHIIH3AIUs He(hTecoIepiKaniiuxX OTX0A0B. J{JIs 3TOro UCTIONB3YIOT Pa3IMUHbIC METOJIBI:
XUMHYECKU MEXaHUUECKUN U JIP., YTO OMPEAEIIIeTCS MPOUCXOXKIESHUEM H COCTABOM CMECEH.

Hedrecoaep:xkanye 0TX0AbI: HCTOYHUKH, BUAbI, HEOOXOTUMOCTb YTHIH3AIUH

OTtpaboTaHHBIC BEIIECTBA, MaTEpHaibl, COJEpKAIIUE YIICBOJAOPOABI, TPeOYHOT 0co00ro
oOpamienusi. OHU TPEICTABNISIOT OTACIBHYIO KaTerOPUIO0 OTXOMOB, T. K. 00pa3yloTCsl Ha PeryisipHOi
OCHOBE W B KPYIHBIX 00BEMax, OKa3hIBAIOT T'yOMTEIhbHOE BO3JCHCTBHE Ha OKPYKAIOIIYIO Cpeny,
KUBbIE  OpraHu3Mbl. llpuyem 3adacTyl0o  MOCHEACTBUS  HeoOpaTMMBI. ITO  OOBSICHSIET,
oYeMy YTHIIH3AIK HeTecoaepKauX CMeceil, MaTepHaaoB W MPOYHX OTPAOOTAHHBIX KHJIKOCTEH,
(bpaxiuii JTaHHOU TPYIIIBI CTOIB HEOOXOMMA.

['maBHBIC KpYIHBIE WUCTOYHUKHA — MPOMBINIICHHBIE TPEINPHUSTHS, ICATEIBHOCTh KOTOPBIX

CBsI3aHa C HEPTSIHBIMH PECYPCaMH.
OmacHble BemmecTBa 00pa3yroTes:
* [IPU CTPOUTEIHCTBE CKBAXKHUH I JOOBIYM HEPTH;
* BCIIeACTBUE (YHKIMOHUPOBAHUS OOBEKTOB: TPAHCIIOPTHBIX, IIPOMBIIIICHHBIX.
Ko BTOpOIi rpymme oTHOCAT MpeANPHUSTHSA:
* METaJUTyprUYECKHE;
* MalIMHOCTPOUTEIILHBIE;
* 3JEKTPOXUMHYECKUE;
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*  XHUMHYECKHE;

» HedrenepepabaTbIBaroIIKe.

OTtxonpl, coaepkamne HedTh, TPOU3BOAATCS B MPOIECCE BHIMOIHEHUS PA3IUYHBIX OIEpaIni:
OUYUCTKU €MKOCTEH, MOIbeMa TOPIOYEH KUIKOCTH U3 CKBAKUHBI, KCIUTyaTallud 00OPYIOBaHUS U JIP.
Eme onHa mpuuwHa 3arps3HEHUS SKOCHCTEMBbl — CO3JaHUE aBapUUHBIX cuTyanuid. Hampumep, mpu
pasnuBe HE(TU B TPYHT TOMAACT CYIIECTBEHHOE KOJIMYECTBO TOproUei )uakoctu. Ha aTux ydactkax
oOpasyeTcst 0j1Ha U3 Pa3HOBUIHOCTEH He(TENUIaMOB — 3aMa3y4CHHBINA IPYHT.

[TponykT, mojiydaeMblii B pe3yJsIbTaTe MepepadOTKU HEPTH, CO BpEMEHEM TEPSICT CBOMCTBA.
3Ha4yuT, €ro Hy’)KHO MEHATh. PekomeHyeTcst aenarh 310 2 pa3a kaxable 12 mecsuen. Yarie Bcero ta-
KOM MPOJYKT CIWBACTCSA B IPYHT. YUHUTHIBAs BBICOKYIO YaCTOTY 3aMEHBI Macia, COJepKaHUe TOKCHY-
HBIX KOMITOHEHTOB MHOTOKPAaTHO BO3PAacTacT, YTO CKAa3bIBAETCS HA CBOMCTBAX IMOYBBI (HAPYIIAOTCS
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIE MPOIIECCHI, TOTHOHYT MHUKPOOPTAHU3MbBI HIIM K€ MX aKTUBHOCTH
CUJIBHO CHHMIKACTCH).

DT0 00YCJIOBJICHO TEM, YTO Ha TeppuTopuu Poccuu 3aperucTpupoBaHO OJHUX TOJIBKO JICTKO-
BBIX aBTOMOOMIICH — Oosiee 42 MIIH. YUHTBIBAs, 4TO 3aMEHA Maciia OCYIIECTBIISICTCS HECKOJIbKO pa3 3a
roJji, 0TMEUYaeTCs CTPEMHUTEIBHBIN pOCT 00beMa cMa30uHBIX MaTepuanoB. Kak pesynbrar, 3T 0Tpabdo-
TaHHBIC BEIIECTBA CO3AI0T CYIICCTBCHHYIO YIPO3y IS OKPYXKAIOMIEH Cpesibl, €Clid He OYIAyT BBIOJ-
HATHCS OpaBwiIa yTuim3anud. Ho, kpoMe cMa304HbIX MaTepHUaioB, HA YKOCUCTEMY BIMSIOT U JAPYTrUe
HedTecoIepKalfe CMeCH, IOITOMY HYKHO MPEKPATUTh CIIMB Macja B IOYBY, CTOYHBIC BOJBI.

Buabl HedTAHBIX 0TX010B

Kpome oTpaboTaHHBIX Maces, CyIIeCTBYIOT U APyrue BEIIecTBa, KOTOPBIE colepkar HedThb, a
Takke TpeOyloT MPOBENEHUs YTUIM3AlMU IO BCEM IMpaBUJIaM COTJIACHO HOPMATHUBHO-TPABOBHIM
axtaMm. K 3toii rpynne otHocATes:

* HedTeniambl (IPUIOHHBIE, TPYHTOBBIE, pe3epPBYapHBIE): 3TO MPOAYKTHI, KOTOpbIe 00pasy-
10TCsl Ha He(dTen00bIBAIOIINX, HEPTEnepepadaThIBAIOIINX 00BEKTAX BCIEACTBUE TPOMBIBKH €MKOCTEH
U3-110/1 paboYMX pacTBOPOB, PYHKIIMOHUPOBAHUS 000PYAOBaHUs, a TAKXKe IO MPUIHUHE Pa3InBa ropro-
4el JKUJKOCTH, B COCTAB BXOJIUT CYIIECTBEHHAs YaCTh TBEPbIX MPUMECEil, BOJa U YTIE€BOIOPOIbI;

* BEIIECTBA, IPUMEHSIEMbIE B Kaue€CTBE PACTBOPUTENEH I MPOMBIBKM JIeTajell MEXaHH3Ma
TPAHCIIOPTHOI'O CPEACTBA, 00OpPYI0BaHMS, KOI/la Mo PyKOHl HET ClelUalbHbIX CPEICTB (HampuMmep,
O€H3MH, KEpPOCHH);

* aBTOMOOWJIbHBIE (PUIBTPHI (TOIIMBHBIE, MACISHBIE U JJa)Ke BO3AYIIHbIE, T. K. IIPH AKCILIya-
Talliy TPAHCIIOPTHOTO CPe/ICTBA (PUIBTPYIOUIHNIT 2IEMEHT MOCIEAHETO U3 BUIOB TOXKE MPOMHUTHIBAETCS
He(TenpoayKTaMu);

* [IPOMBIBOYHBIE KUJKOCTH;

* Tapa, KoTopast Oblja 3arps3HeHa HeTEenpPOyKTaMH;

* MaTrepuabl, COAEpKalUe CIEIbl TOPIOYEH JKUJIKOCTU — K ATOW TPYyMIE ONAaCHBIX OTXOJIOB
OTHOCHTCSI IEPEBO, TEKCTUJIb, OyMara, JpeBeCHO-CTPYK€UHbIE MaTEPHAIIbl U JIp., KOTOPbIE TPONUTAHbI
He(TEenPOayKTaMHU.

[To arperaTHOMY COCTOSIHUIO Pa3IM4alOT OTXO/bI:

*  KUJKUE,

* TeleoOpa3HbIC,

* coJepiKaIire TBepable PpaKIuu.

» Hanpumep, reneoOpa3HbIMU SBJISIOTCS CMECH, HE IMOJIBEPKEHHBIE BO3JICHCTBUIO BHEIIHUX
(dakTopoB. Boia B HUX MPaKTUYECKH HE OTAETSETCS OT OCHOBHBIX BEIIIECTB.

TokcHYHOCTH He(PTAHBIX OTX0A0B M KJjacc onacHocTH. OcTpasi npodJiemMa 3arpsi3HeHus!
cpeabl

HedTs 1 nponykThel Ha ee OCHOBE, a TakK)Ke OTpabOTaHHbIE MAaTepHANIbl OTHOCATCS K Pa3HbIM
kareropusim (2-4 xmacca). OTXonbl, coAepXkallue YriaeBOAOPOABI, Yalle MPEICTABISIOT KiIacc
onacHoctd 3 U 4. OgHaKO NPUHAMICKHOCTh K TOM WM WHOW TPYIIE MATEPHAIOB IO YPOBHIO
OIMACHOCTH — (PaKTOP, KOTOPBI MOKET MEHSTHCS. Tak, OmpeAesiTh KJIAcC OMAaCHOCTH OTXOJIOB CIIEAYyeT
C YYETOM COCTaBa, COAEPKAaHUS YIIIEBOJOPOIOB.
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Pe3ynmpTaToM TONamaHusi TOKCHYHBIX KOMIIOHGHTOB B TPYHT SIBISIETCS HM3MCHEHHUE €ro
CTPYKTYpBI, THOENb XHBBIX OpraHU3MOB. Kpome TOro, OTMEYarOT W BBICOKHMI PHUCK BO3TOpPaHUS
OTXOJIOB, COJIEpPKaIUX He(Th, a 3HAYHT, KX MOKHO HAKAIUTMBATh HE HA BCEX O0BEKTaX.

UToOBl YHHUYTOXUTH OTPa0OTaHHBIC BEIIECTBA, MATepUalbl, WM OTIPABUTH Ha CIICAYIOIIUN
3Tanm — mepepadoTKy, Heo0XOAMMO O(GOPMHUTH JOKYMEHTBI O COTPYAHHYECTBE C PETHOHAIBHBIM
orepaTopoM. CaMOCTOSITENTLHO CIIOKHO MEPEBO3UTH OTXOJbI 3TOW KATETOPUHU, T. K. YACTO KOMITAHUU
MPUHUMAIOT OTPABJIAIONINE KOMIIOHEHTHI B 0OJbIIoM oObeme. Kpome TOro, AelCTBYIOT HEKOTOpBIC
OTpPaHUYEHUS: TPAHCTIOPTHPOBKY IOJDKCH BBHITIONHSATh PETHOHANBHBIN ONEpaTop Ha CHEIUATBHOM
TpaHCIIOPTE.

OtnpaBka oTpadOTaHHBIX MaceJl Ha  (UPMBI, KOTOpbIe 3aHUMAIOTCH  HX
BOCCTAHOBJIEHHEM

JIJIsi TTIOBTOPHOTO HCIOJIb30BaHUS HEPTEIPOMYKTHI, MOTEPSBIINE CBOMCTBA, OTIPABIISIOT Ha
nepepaboTky. B 0coOBIX yCIOBHSIX TPOUCXOAUT BOCCTAHOBJICHUE XAPAKTCPUCTHK AKTUBHBIX
KOMITOHCHTOB. J[OCTYITHBIE CITIOCOOBI pereHepaIuu:

*  DKCTpaKIus;

= copOmus;

*  uiabTpanus;

*  THAPOTCHU3AIINS,

*  XHMHUYECKHUE METOJIbI BOCCTaHOBIICHUS,

*  HMOHOOOMCHHAS YHCTKA.

IIpumeHeHne MeTOA0B YTHIN3ALMHU HedTecoaepKaIIMX 0TX010B

CymectByeT ~ 00nbllIoe  KOJUYECTBO CHoco00B, MO3BOJISIIOIIMX  TiepepaboTarh
HedTecoaepKalye MaTepraisl. BeiOop AeTaroT ¢ yueToM MPOUCXOKACHUS YTUIIS, €ro COCTaBa, T. K. B
nporecce MpeoOpa3oBaHUS OTXOAOB MOTYT BBICBOOOKIAThbCA JIETydHe, TOKCUYHBIE KOMIIOHEHTHI.
BaxxHo npeaynpeanTs UX NMOMagaHne B OKPYKAIOIIYIO CPELy.

MexaHuyecKui

OTtpaboTaHHbIe MaTepHalIbl IPOXOAAT HECKOIBKO HTAIIOB:

1. OrtcrauBanme. Hedrecomepkamme OTX0Apl MEHSIOT CTPYKTYpy. IIpm 3TOM mpowmcxoaut
oTAeNneHne (HpaKIHid.

2. T'mppooOpaboTka yCKOpSieT TpOIEcC HW3MEHEHHsI CTPYKTYpbl MaTepHalioB, BEIIECTB.
[TpuHIMn NeficTBUS OCHOBAH Ha JeCOPOIMH KOMIIOHEHTOB.

3. llenrpobexHoe pa3zienecHue nmpuMmeceit Ha ppaknuu. [IpuMeHsIOT crieruantbHoe 000PyI0-
BaHUE, CO3/iarolee 0coOble YCIOBUS — MO/ BO3ACHCTBUEM LIEHTPOOEKHBIX CHUJI BEIIECTBA OTIEIISAIOTCS
JPYT OT IPYTa, 9TO 00YCIIOBIEHO Pa3HBIMH CBOMCTBAMHU.

4. Tunporuknuyeckas yrunuzauus Hegtu. MeToa ocHOBaH Ha 00€3BOKMBAHUHM MaTEpHAIOB
(mpuMeHsieTcsl B ciiydae, KOT/Ia BOJa JIETKO oTAelsieTcs). Vcnomap3yercss ycTaHOBKa — THIIPOITUKIOH
(xoHMYeCcKOl GOPMBI ¢ BEPXYIIKON B BUJIE LIMIIMH/IPA, 3aKPBIBAETCS KPBILIKOH).

buoxummnuyeckuii

YTummzays 0TX0I0B He(TENPOIYKTOB B JAHHOM Cllydae IMPOBOJAWTCS IO/ BO3ACHCTBHEM
HEe(PTEOKUCIAIOMNX  MHUKPOOPTaHU3MOB. BceienctBue uX — KHU3HENESATETBHOCTH  MPOUCXOAUT
paspyleHre MaTepuaoB.

B ocHoBe Merona — BBIOOp BEIIECTB, CIOCOOCTBYIOIIMX pAa3JIOKEHUIO MaTepuajoB Ha
KOMIOHEHTBI. UTOOBI YCKOPHTH TMpOIecC, MarepHajbl, CoAepKamme HePTh, IOIBEPraroT
pactBopenuto. [Ipu 3ToM co3aroTcst ycaoBus A 00pa3oBaHMs TBEPIBIX, KUAKUX npumeceit. Mx kak
pa3 ¥ IPUMEHSIOT TOBTOPHO.

Kom0nnnpoBaHHbIi

K umcny wnaubonmee 53(@EeKTUBHBIX OTHOCAT METOABI, OKa3bIBAIOIIME BO3ACHUCTBHUE
OJJHOBPEMEHHO Ha pa3Hble KOMIIOHEHTHI B COCTaBe Hedrecomepkammx OTXomoB. JlocTymHble
BapHUaHTHI:
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1. DOxkcrpaknus. [IpuMEHSIFOT pacTBOPUTENN Pa3HBIX THIIOB: KUAKOCTH, CYKMIKCHHBIN ra3 u .
OHU TOJDKHBI BCTYMATh B PEAKIUIO C He(pTEpoyKTaMu, KOTOphie yTHIU3upYyIoT. [Ipu Harpese mpo-
1[ecc pa3BUBACTCs ObICTpEE.

2. ®noranusa. Ha oTxoasl oka3piBaeT BO3JCHCTBHE ropsyas BOJa, YTO CIOCOOCTBYET pasjie-
JICHUIO MaTepHualla — BRBICBOOOXKIAIOTCSI KOMIIOHEHTHI 3 CMECH.

3. Ilpumenenue OapabGaHHBIX cemaparopoB. OCHOBHOE Ha3HAa4YeHHE — COOpP OTPABISIONMIUX
BEIIECTB NpH pa3iuBe HePTH B Bojoemax. Takue yCTAaHOBKM JCHCTBYIOT B BOJIHOM cpelie, PUTSITHUBA-
10T He()Th, KOTOpAs TIONAIACT U yaepKHUBaeTcs B OapabaHax

Tepmuueckuii

JlocTynHble BapuaHThI:

1. Cxkuranue ¢ MOCIEAYIONUM 00pa30BaHUEM YTIICKUCIIOTO T'a3a, BOJIBL.

2. Cxuranue B reyax C ICEBJO00KHKECHHBIM CJI0eM (KUISIUM). B pe3ynbrare ABUXKEHUS 110-
TOKa ra3000pa3HOT0 BEUIECTBA BBIACISACTCS OOJBIIOE KOIMYECTBO TeruIa. D (HEKT KUTISAIIEH KUIKOCTH
CO3JIaeTCs 3a CUET BUXPEBOT0 TypOYIEHTHOIO IEpeMELeHHsI YacTHUll.

3. TMupommz. Cxxuranue MpoOUCXOIUT B OECKUCIOPOIHON cpene. BeencTeue 3Toro mpoucxo-
IUT 00pa3oBaHUE MPOAYKTOB Pa3HOIO arperaTHOr0 COCTOSIHUSL: KHUJIKHUX, ra3000pa3HbIX.

IIpoaykums yruausanum Heprecogepskalux 0TX010B

Marepuansl ¥ BEIIECTBA, COJEPIKAIIUE YTICBOJAOPOIbI, ITOCIE BOCCTAHOBIICHHS/ TIEPEPaOOTKH
MOTYT IPUMEHSTbCS CHOBA. Eciy 0TX0/1bI PaBUIIBHO YTUIM3UPOBAHbI, UX UCIOJIB3YIOT B CIIydasx:

*  OCYIIECTBISIETCS BBOJ He(TecoaepKaiix KOMIOHEHTOB B COCTaB CMecel, IPUMEHIEMbIX
IIPU CTPOUTENBCTBE IOPOKHOTO MOKPBITHS;

*  HedTecoaepKaIUe OTXOAbI MOTYT OBITh JOOABIEHBI B OUTYM;

*  TOIUIMBO JJIsl KOTEJIbHBIX;

*  [IPOU3BOJICTBO HEPTENPOIYKTOB (M3 BOCCTAHOBIECHHBIX KOMIIOHEHTOB).

IlenecooOpa3HocTh W JKOHOMHYECKAsi  BBIT0Ja  PAMOHANBHONH  YTHJIM3ALHMHU
HedTecoaepKAIMX 0TX0A0B: MEKIYHAPOAHBIH ONBIT

Cpenu nuaepoB Mo nepepaboTKe M YTHIM3ALMH OTXOJOB B KPYIHBIX pa3Mepax OTMEYaroT
CTpaHBI:

=  ['epmanuio;

»  Pecnybnuky Kopes;

»  BenukoOputanuio;

=  CHIA.

OcrasibHBIE YTUIM3HUPYIOT HAaMHOIO MEHBIIE OTXOJI0B, K MX 4YHMCIy OTHOCUTCS U Poccus
(ompaBnsieT Ha MOJMIOHBI Al 3aXOpoHeHus 10 95% oTpaboTaHHBIX MarepualoB, BemecTB). O
11€J1eCO00pPa3HOCTH ¥ SKOHOMUYECKOH BBIT0JIe MPaBUIIbHOM nepepaboTku HedTecoaepKalnux 0TX0/10B
TOBOPUTCS YK€ JaBHO. Takoil MeToa yMeHbIIeHHsS OOBEMOB YTHIIS, OTIPABISEMOr0 Ha TMOJUTOHBI,
spdextuBer. OpHAaKO cienyeT OLEHHBATh IeIeco00pPa3sHOCTh SKOHOMHYECKUX 3aTpaT Ha KaXKIOM
OTIENbHO B3ATOM MpeAnpuatuu. Eciaum oTMmedaeTcss yBETMYEHHE pPAcXOJI0B Ha BBIIOJHEHUE
YTUIM3AalKUU HEPTIHBIX OTXO/I0B, pACCMAaTPUBAIOT IPYTHE METO/IbI.

IlepcniekTuBa BHeaApeHus onbiTa B Poccun

[Toxa pa3BuTue mporecca oOpameHus ¢ OTpaOOTaHHBIMH KOMITOHEHTAMH HJET MEIJICHHO.
Teopernueckn ecTb BCe LIAHCHI CO BPEMEHEM IMEpPeHTH Ha MOJHYIO WIM XOTS Obl YaCTUYHYIO
YTUJIM3ALHIO OTXO0JI0B, cojepkaux He@Tb. OaHaKo 171 3Toro Tpedyercs U3MEHUTh CYLIECTBYIOINN
MOPSAAOK OOpalleHuss ¢ TAaKUMHM MaTepuajaMU: YXKEeCTOUUTh KOHTPOJIb HajJ o0Opa3oBaHUEM U
nepepaboTKOM yTUIISL, TIOCTPOUTH NepepadaThiBaoINe 3aBO/Ibl B IOCTATOYHOM KOJIHYECTBE.

I'noccapuii

OTxoabl MPOM3BOJACTBA M MOTPEOJIEHHS: OCTAaTKU CBHIPhS, MATEPUAIOB, MONYy(HaOpHUKaTOB,
MHBIX W3JIEIUHM WK MIPEIMETOB, KOTOpble 00pa30BaIiCh B IPOIECCe MPOU3BOACTBA UM MOTPEOICHMUS,
a Tak e TOBaphl (MPOIYKIIMS) YTPATUBIINE CBOU OTPEOUTEIHCKIE CBOMCTRA.
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OTX0/1bI TPOU3BOCTBA U NOTPEOIIEHNUS AEIAT HA UCIIOJIb3yEMbIE U HEUCIIOIb3yEMBIE.

Hcnosb3yemMble 0TXOABI: OTXOJIbI, KOTOPBIE MCIIOIB3YIOT B HAPOAHOM XO3SHCTBE B KauecCTBE
CeIpbs (TonydabpukaTa) UK JT0O0ABKH K HUM JJIsl BBIPAOOTKH BTOPUYHOM MPOJYKIIUHU WIIM TOTUIMBA
KaK Ha CaMOM IIPOU3BO/ICTBE, I1€ 00Pa3yIOTCs HCIOJIb3YeMbIe OTXO/IbI, TAK U 32 €T0 MpeJIeIaMu.

B cocrtaB ucnonb3yeMbIX OTXOJOB BXOAST OOpaThl WM BO3BpPAaTHBIE OTXOABI, KOTOpbIE
UCTOJB3YIOT MOBTOPHO 0€3 JOMOJHUTENbHOW O0OpabOTKM Kak ChIpbe IMpPU IMPOU3BOACTBE TOW KE
npoayKuuu Bo3BpaTHbIe OTX0/1bl HE OTHOCAT K BTOPUYHBIM MaTEpUAIbHBIM PECYpCaM.

HeucnoJib3yemMble OTXOAbI; OTXOJbl, KOTOphIE B HACTOSIIEE BpeMsi HE MOTYT OBITH
UCIOJIb30BaHbl B HAPOJHOM XO3siCTBE JIMOO MX HCHOJIB30BAHME 3KOHOMHUYECKH, SKOJIOIMYECKH U
COLIMAJIBHO HEIeNeco00pas3Ho.

HeBo3BpaTHble 0TX0Abl (NOTEPH): OTXOAbI IPOU3BOJACTBA, KOTOPbIE HEBO3MOXHO,
HerenecooopasHo (HedaHEKTUBHO) WU HEIOMTYCTUMO HCIIOJIb30BATh TOBTOPHO.

ITo6o4HbINi NPOAYKT: JOMOJHUTENBbHAS HNPOAYKLMs, 0Opa3yromascs MNpu IPOU3BOJCTBE
OCHOBHOH NMPOJYKIIMU U HE SBISIOMIASACS IIETbI0 TaHHOTO MPOU3BOJICTBA, HO MPUTOHAS KaK CHIPhE B
JPyroM IPOU3BOJICTBE UJIH JUIs TOTPEeOsIeHUs B KaueCcTBE roTOBOM npoaykiuu. [To60ouHbIi NpoayKT HEe
SIBIISIETCS. OTXOJIOM.

OmnacHocTh  OTXOJOB:  H3MepsieMble U JOKYMEHTHpYeMble  CBOWCTBAa  OTXOAA,
00yCIIOBIMBAIOIINE BO3MOXXKHOCTH TOTO, YTO B ONPEICICHHBIX YCIOBHUSAX COJICPIKALINECS B COCTaBE
OTXOZIOB BeIIeCTBa, 00Jalarolie OJHUM M3 ONACHBIX CBOWCTB, MPEJICTAaBIIAIOT HEMOCPEACTBEHHYIO
WY TNOTEHUHAIBHYK OMACHOCTH JUIsl 3J0POBBS JIFOACH M OKPYXKAKOIIEW M NPUPOAHOU CPEdbl Kak
CaMOCTOSITENIbHO, TAK U IPU BCTYIUIEHUH B KOHTAKT C IPYTMMHU BEIECTBAMH U OTXOJaMH.

I[MoTeHuuaabHasi  ONACHOCTHL  OTXOJAOB:  YCTAHOBICHHAas  HMHCTPYMEHTAJIbHO  WJIH
TMIIOTETUYECKU OMNACHOCTh, CO3/laBacéMas HEKOTOPBIMH BHJAAMU OTXOJOB, M B TOM 4YHCIIE
KOJIMYECTBEHHO HE M3MEPEHHAs B JIaHHBII MOMEHT BPEMEHH M HE 3aUKCHPOBAHHAS TOKYMEHTAJIBHO,
HO Ka4yeCTBEHHO OmpejesnseMas, HalpuMep ¢ MOMOIIbI0 HNPUPOAHBIX OMOMHIMKATOPOB (pacTeHHi,
YKUBOTHBIX U JIp.).

ButaonacHble OTXOAbI: TOKCHYHbIC, WH(EKIMOHHBIE, KAHLEPOTE€HHbIE, PaJNOAKTUBHBIC
OTXOJIbI, OTTACHBIE JUTS 3OPOBBS M KHU3HH JIFOJICH, )KUBBIX OPraHU3MOB, B TOM UYHCIIE BIUSIONINE W HA
UX PENPOJYKTUBHYIO CIOCOOHOCTb.

JKoonacHble OTXOAbI: OTXOJbl, OMNACHO BO3JECHCTBYIOLIME HAa OOBEKTHI OKpYKaIOLIEH
(TEeXHOTEHHOI) U MPUPOHON (OMOECTECTBEHHOM) Cpe/l.

IIBeTHbIe cnMCKH OTX0A0B: YycraHoBIeHHoe B Pesomonum OODCP  (opranuzanus
HSKOHOMHYECKOTO0  COTPYIHMYECTBA M  Pa3BUTHsA) JeJIEHME BCEX OTXOJAOB, IOAJEKAIINX
TpPaHCTPAaHUYHOW TIEpEeBO3KE, HAa TPU KAaTETOPHH:

a) "KpacHbII" CIUCOK - OTXO/bI, BBO3 KOTOPHIX Ha TEPPUTOPUIO CTPAHBI 3alPELICH, a TaKkKe
3aIlpeleH X TPAH3UT Yepe3 TEPPUTOPHIO CTPAHBL;

0) "AHTapHBIA" WM "KENTHIM" CIIHUCOK - OTXOJbI, KOTOpPBIE MOMAJAIOT MO/l PETYIUPOBAHUE B
COOTBETCTBHUH C TIPUHSATHIM 3aKOHO/IaTEIIbCTBOM;

B) '"3eneHbIl" CHOUCOK - OTXO[Jbl, TpPAaHCTPAHUYHBIE TIEPEBO3KM KOTOPBIX pPETYIHPYIOT
CYIIECTBYIOIIUMHI MEPaMH KOHTPOJIS, 0OBIYHO TPUMEHSIEMBIMH B TOPTOBBIX CIICITKAX.

Pa3menenue 0TX010B: JeSATEIbHOCTh, CBSI3aHHAs C 3aBEepIICHHMEM KOMIUIEKCA ONepanuil 1mo
OCYIIECTBIICHUIO XPAaHEHWSI U/WITH 3aXOPOHEHHS OTXOJIOB.

CkiaagupoBaHue OTXOAOB: JESTEIbHOCTb, CBSI3aHHAs C YIOPSAJOYCHHBIM pa3MelleHHueM
OTXOZIOB B TIOMEIICHUSX, COOPYKEHHSIX Ha OTBEIEHHBIX U ATOTO y4acTKaxX TEPPUTOPHH B IEISAX
KOHTPOJUPYEMOT0 XpaHEHHsI B TEUEHHE ONPEAETICHHOTO HHTepBaia BpEMEHH.

3axopoHeHuHe 0TX010B: Pa3meneHre 0TX0/J0B B HA3HAYEHHOM MECTE Il XpAaHCHHUS B TCUCHHE
HEOTPAaHMYEHHOTO CpOKa, WCKJIIOYalollee OMAacHOE BO3ACUCTBUE 3aXOPOHEHHBIX OTXOJOB Ha
HE3aIIUIICHHBIX JIIOJIeH U OKPYXKAIOILYIO IPUPOTHYIO CPELy.

JIaMIIUHI: 3aXOPOHEHHE OTXOJI0B B OKEaHaX U MOPSIX C yUETOM 3KOJOIMUECKUX TPeOOBaHUIA.

O0beKkThl pa3MelleHUs] OTXOAOB: TIIOJIMIOHBI, IIJTAMOXPAHWJIMINA, XBOCTOXPAHWJIMIIA U
IpyTUe COOPY)KEHUs, OOYyCTPOEHHBIE U SKCIIyaTHPYEMble B COOTBETCTBHM C HSKOJIOTHYECKUMHU
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TpeOOBaHUSIMU, a TaKkKe CIeUUualbHO OOOpyJOBaHHBIE MecTa [UIsi XpaHEHUS OTXOAOB Ha
NPEINPUATHIX B ONPEICTICHHBIX KOJINYECTBAX U HA YCTAaHOBJICHHBIE CPOKH.

XpaHusuile 0TX010B: COOPYKEHHE, TPeTHA3HAYCHHOE /JIsl XPAaHEHUS OTXOIOB.

HecaHKIMOHMpPOBaHHbIE CBAJKH OTXOA0B: TEPPUTOPUH, HCIIOIb3yeMble, HO He
MpeHa3HauYeHHbIE JJI pa3MEIIeHUs Ha HUX OTXOJIOB.

OTBaJI: UCKYCCTBEHHAasi HACBHIb W3 OTBAJbHBIX T'PYHTOB WJIM HEKOHJHMIIMOHHBIX MOJE3HBIX
HCKOITAaeMBIX, POMBIIIIEHHBIX, OBITOBBIX 0TX0110B ('OCT 17.5.1.01).

Orcroiinuk: OaccelilH WM pe3epByap, NPEIHA3HAYCHHBIA JUII OYUCTKH JKUAKOCTEH IpH
MIOCTETIEHHOM OTAEJICHUH MPUMECEii, BHINAAAIOIINX B OCAI0K.

CBaJjika: MECTOHAXOXKACHHUE OTXOJI0B, UCIIOJIB30BAHNE KOTOPHIX B TEUEHHE 0003pUMOI0 CPOKa
HE Tpe/oaraercs.

IToMroH 3aXOpoOHeHUs] OTXOAOB: OTPAHUYCHHAS TEPPUTOPHUS, NpPEIHA3HAUCHHAs W TIPH
HE0OXOIUMOCTHU CIIEUANIbHO 000pyHIOBaHHAs Ui 3aXOPOHEHUS! OTXOJI0B, HCKIIFOUEHHUS BO3JIECHCTBUS
3aXOpPOHEHHBIX OTXOJI0B Ha HE3AUIUIIEHHBIX JIIOJIEH U OKPYKAIOIIYIO IIPUPOIHYIO CPENy.

MomHoOCTh NMOJHUIOHA: KOJIUYECTBO OTXOJOB, KOTOPOE MOXKET ObITh MPUHATO HA MOJUTOH B
TEYEHHUE IoJla B COOTBETCTBHHU C MPOCKTHBIMHU JTaHHBIMHU.

MoOrujibHHK  OTXOA0B:  COOpY)KEHHE Uil  OECCpPOYHOIrO  3aXOPOHEHHUS  OTXOJIOB,
MpeAyCMaTPUBAIOIIEEe CUCTEMY 3allUThl OKpYyKatoten cpeasl (Ha ocaoe 'OCT 17606).

O0paGoTka OTX0A0B:  JESATEIBHOCTb, CBSI3aHHAs C  BBIIOJHEHUEM  KaKHUX-JIHOO
TEXHOJIOTUYECKUX OIepaIyii, KOTOPbIE MOTYT NMPUBECTH K U3MEHEHUIO (U3NYECKOTO, XMMUYECKOTO
WM OMOJIOTMYECKOTO COCTOSIHUSI OTXOJIOB JJisi 00eCleUeHUs MOCIeayIIUX padoT mo oOpalleHuio ¢
orxogamu. K 00paboTKe OTHOCAT TakXKe pa3OKEHHE OTXOJOB - JCSITEIHHOCTH, CBSI3AHHYIO C
BBITIOJTHEHUEM OHMOXMMHUYECKHX, OUOJIOTMYECKUX, (DU3UKO-XUMUYECKHX OIepaluii HaJ OmacHbIMU
OTXOJAaMH, IIPUBOJISINX K BOBMOKHOCTH MX YTHIIU3AIUH.

IlepepaGoTka OTXO10B: JESTEIbHOCTb, CBSI3aHHAs C BBIIOJHEHUEM TEXHOJOTHYECKUX
MIPOIIECCOB IO OOpAIIEHUIO C OTXOAAaMHU JUIsi 00ecrieYeHUs] TOBTOPHOTO HCIOJIB30BAHUS B HAPOIHOM
XO034HCTBE MOJYUYEHHBIX ChIPbsI, SHEPTUH, U3AETIHIA U MaTepHUasoB.

Llenp peanm3anuy TEXHOJOTHYECKUX OIMEPALU C OTXOJaMH - MPEBPALICHUE UX BO BTOPUYHOE
CBIPbE, PHEPTUIO, MPOIYKIIMIO C TOTPEOUTEIBCKUMU CBOWCTBAMH.

PenukJIMHT: TIpOIIecC BO3BPAIICHHUS OTXO0/I0B, COPOCOB M BEHIOPOCOB B MPOIECCHI TEXHOTEHE3A.

Bo3MoxHBI IBa BapuaHTa pEIUKINHTA (PEIUKIN3alliN) OTXO/I0B:

- TIOBTOPHOE HCIOJBh30BAHUE OTXOJOB IO TOMY K€ Ha3HAYCHHIO, HANPUMEpP CTEKIISTHHBIX
OYTBUIOK IOCJIE UX COOTBETCTBYIOLIEH Oe30macHoi 00pabOTKU U MAPKUPOBKHU (3TUKETHPOBAHNSA);

- BO3BpaT OTXOJOB IIOCJE€ COOTBETCTBYIOIIEH OOpPaOOTKM B MPOU3BOJICTBEHHBIN ITUKI,
HamnpuMep JKeCTAHbIX OaHOK - B [IpoM3BOACTBO CTajaM, MakyjlaTypsl - B MPOM3BOACTBO Oymaru u
KapToHa.

JIJ11 COBOKYMHOCTH OTXOJ/I0OB M COPOCOB OIEPALIMIO PEIMKIMHTA HAa3bIBAIOT peKynepanuei, 1s
cOpOCOB U MOPOIIKOOOPA3HBIX, MACTOOOPA3HBIX OTXOJIOB - pereHepanuei, s coOpocoB U BEIOPOCOB -
pPELUPKYIIALUEN.

Pexynepauusi OTXOH0B: JEITEIBPHOCTh MO TEXHOJOTHYECKOH 00pabOTKE OTXOJOB,
BKJIIOYAIOIIAs] U3BJICYEHUE U BOCCTAHOBJICHHE IIEHHBIX KOMIIOHEHTOB OTXOJ/OB, C BO3BpAlllEHHEM HX
JUTSE TOBTOPHOTO MCTIOJIb30BaHMSL.

Perenepauusi oTX010B: JACHCTBUE, MPUBOJSAIIEE K BOCCTAHOBJICHHMIO OTXOJOB JIO YPOBHSA
BTOPUYHOTO CHIPhSl WJIM MaTepuaia i BTOPHYHOTO HCIIONB30BAaHUS IO TMPSMOMY WIH WHOMY
Ha3HAYEHUIO, B COOTBETCTBUU C JCHCTBYIOIEH TOKyMEHTAlUEH U CYIECTBYIOIIUMU MOTPEOHOCTSIMH.

Hcnosb30Banne 0TX00B: JCSITEIHHOCTD, CBSI3aHHAS C YTHIIN3AIlUEeH OTXO0B, B TOM YHCIE U
OTXOJIOB, MOSIBJIIONINXCS HA MOCIEAHEH CTauu KU3HEHHOTO IMKJIA JII000ro 00beKTa, HarpaBlieHHAs
Ha TMPOU3BOJCTBO BTOPUYHOM TOBAPHOM MPOJYKIMH, BBIMOJIHEHHE paldoT (yCciayr) Wi MOJIy4eHUE
SHEPTHH C YIETOM MaTepHaso- U YHEProcOepeKeHUsI, TPEOOBAHUI IKOJIOTHH M O€30IMaCHOCTH.
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Hcnonp30BaHuE OTXOJIOB OXBATHIBAET BCE BHIBI JICSATEIHHOCTH IO BOBJICUYCHHIO OTXOIOB B
XO3SICTBEHHBIH 000pPOT TyTeM cOopa, COPTUPOBKH, TPAHCHOPTUPOBAHUS, YTUIM3AUU (eciu
HEOOXOIMMO - TTOCJIE COOTBETCTBYIOIIEH 00pabOTKH).

Hcnonp30BaHre OTXOMOB BKIIOUACT WX MPUMEHEHHE ISl MIPOM3BOJICTBA TOBAPOB (BTOPUUIHON
MIPOAYKITUH ), BBITOJHEHHS Pa0OT, OKa3aHUs YCIIYT WM IS TIOJTYYCHUS SHEPTUH.

YTuwim3zanus 0TX0A0B: JIEATEIBHOCTh, CBA3aHHAS C MCIOJIH30BAHHEM OTXOJIOB Ha ATAlax UX
TEXHOJIOTUYECKOTO IHWKJIA, W/WIM 00ecredYeHue IMOBTOPHOTO (BTOPHYHOIO) HCIOJIB30BAHUS WIIU
nepepaboTKU CHUCAHHBIX W3Jenuil. B mpoleccax yrunusanumu mepepadaThIBalOT OTCIIYKHUBIIHE
YCTQHOBJICHHBIH CPOK W/WiIM OTOPAaKOBAaHHBIC W3JICNHS, MaTepHajbl, YIaKOBKY, IPYrHe TBEpIbIE
OTXO/IBI, & TAKXKE KUAKUE COPOCHI U Ta3000pa3HbIC BEIOPOCHI.

Cenapanusi 0TX0J0B: MEXaHU3UPOBaHHAs 00pabOTKa HEOJHOPOIHBIX OTXOJOB, HMEIOIIAs
LEJIBIO UX Pa3/ielieHne Ha OJJHOPOHBIE COCTABJISIOIINE.

O0oramenue 0TX0I0B: 00pa0OTKa OTXOJOB C IEJIBI0 MOBBIIICHUS OTHOCHTEIBHOTO
COJIEp’KaHUsl B HUX HEOOXOJUMBIX COCTABJISIFONIMX IyTEM HCKIIOYCHHS WU MpeoOpa3oBaHUS TeX
COCTABIISFOLINX, KOTOPBIC B PACCMATPHBAEMOM CUTYAIIMH OTHOCST K HEHYKHBIM HUJIH BPEIHBIM.

MuHuMH3a1UsT OTXOA0B: COKPAICHHE WM TOJTHOE MPEKpamieHrue oO0pa3oBaHUsS OTXOJOB B
WCTOYHUKE WIIM TEXHOJIOTUYECKOM Tporiecce. MOKET MPOUCXOUTh 33 CUET BHEAPCHHS O€30TXOIHBIX
TEXHOJIOTHA.

HeiiTpanu3anusi 0TXon0B: pu3nueckas, XUMHYECKas UM OHOJIOrHYecKas 00paboTKa 0TX0JI0B
C IEJBI0 CHUKCHHSI MITU TTIOJTHOTO YCTPAHCHHSI HX BPEITHOTO BO3JICHCTBUS HA OKPYKAIOIIYIO CPEy.

OcTex/I0BbIBAaHHE OTXOM0B: 00pa0OTKa OTXOJOB, B pe3yJbTare KOTOPOH MPOUCXOIHUT HUX
peoOpa3oBaHNe B CTCKIOBHIHBIC MATEPUAIIBI.

Cymka 0TX00B: TepMUYecKas o0paboTKa OTXO/0B, IPUBOAAIIAS K YIAJICHUIO BIIATd H/WJIH
00pa30BaHUIO TBEP/IOTO OCTATKA.

CxuraHme OTXOA0B: TEPMHUYECKHH TpOIECC OKHUCIEHHUS C I[EeNbI0 yMEHbBIIEHUS 00beMa
OTXOJIOB, M3BJICUCHUS U3 HUX [IEHHBIX MAaTEPUAIIOB, 30JIbI HITH TIOJTYICHUS SHSPTHH.

YHUUYTOXKEeHHEe OTXO0A0B: 00paboTKa OTXOJ0B, HMEIONIas LENbI0 MPAKTUYECKH TMOJHOE
MIPEKpaIEHUE X CYNICCTBOBAHMS.

O0e3Bpe:kuBaHue OTX0A0B: 00pabOTKa OTXOJOB, HUMEIOMIAas LEIbI0 HCKIIYEHHE UX
OITACHOCTH WJIM CHIDKEHUE €€ YPOBHS JIO JIOMyCTUMOTO 3HAYCHHSI.

Jle3akTUBANUsl OTXOAOB: JIO0OW CrHoco0 ynaneHwWs paJAHOAaKTUBHBIX BEIIECTB W/WIH
PaJIMOAKTUBHBIX COCTABIISIONINX OTXO/IOB.

Je3uHdexkunss 0TX0A0B: 00€3BpEKHBAHUE OTXOJOB, 3aKIOYAIOIIeeCcs B YHUUYTOKEHUU WIH
ocia0neHnu OO0JIE3HETBOPHBIX MHUKPOOPTaHW3MOB, COJIEPXKAIIMUXCS B OTXOJaX, M OCYIIECTBISIEMOE
COOTBETCTBYIOLIEH (pr3nueckor u/mim XuMU4ecKoi 00paboTKOM OTXO0/10B.

JlemepKkypu3anusi O0TX0A0B: 00€3BPEKMBAHHE OTXOJOB, 3aKIIOUYAIONICECS B W3BICUCHUH
CoJIep>KaIleiicsi B HUX PTYTH W/WIH €€ COSTUHEHUIA.

Bropuunblie pecypchbl: MaTepHabHBIC HAKOIUICHUS CBIPhS, BEIIECTB, MaTepUAIOB U
MPOIYKIINH, 00pa30BaHHBIE BO BCEX BUIAaX MPOM3BOJACTBA M MOTPEOIEHUS, KOTOPhIE HE MOTYT OBITH
WCIIOJIb30BAHbI 10 TPSIMOMY HAa3HAYCHHWIO, HO TOTCHIUAIBHO TPHTOJHBIE JUII TOBTOPHOTO
WCIOJIb30BaHUS B HAPOJHOM XO3SICTBE JUISI TOJIYYCHUS ChIPbS, U3SIUN U/UITH SHEPTUH.

IIpoMe:KyTOYHBIH KOHTPOIb
BOHpOCbI JIsl MOATOTOBKHU K 3a4€Ty

Paznen: «BBenenue. XapakTepucTHKH MPOMBIILJIEHHBIX 0TX010B»

1. IIpoMBIIIUIEHHBIE OTXOMABL: OTPEACIICHUE i OCHOBHBIE XapPAKTEPUCTUKH.

2. YeM OTIMYAIOTCS MTPOMBIIIJICHHBIE OTXO/IBI OT OBITOBBIX.

3. ToKCHYHBIE BEIIECTBA B COCTABE MIPOMBINIICHHBIX OTXO/IOB.

4. Knaccudukaruss IpOMBIIIICHHBIX OTXO0I0B TIO JopMe: KUIKHE, TBEPbIE, Ta3000pas3HbIC.

46



Paznen: «OcHOBHBIE CTIOCOOBI YTHIM3AIMID)

1. Cnoco0sb! yTrim3anuu.

2. MeTtoapl yTHIIM3AIUH.

3. [IpaBwiibHAs yTUIU3ALKS OTXO/I0B — BHUJIBI M TTOPSIIOK JICHCTBU.
4. YTunuzamus oOTX0A0B: MPOOJIEMbI, CLIOCOOBI.

Pa3nen: «YTHIU3ANUSI OTXO/A0B JIETKOMH MPOMBIIILJIEHHOCTH. PellUKIMHT CTeKJI00051»
1. OTX0/1bI MBEWHOTO MPOM3BOJICTBA U IIepepadOTKa TCKCTHIIA.

2. BropuuHO€ UCIOIb30BaHNE MAaTEPHAIOB.

3. [IpoGieMbl mepepabOTKH OTXOI0B JISTKOW MTPOMBIIIIICHHOCTH.

4, PeuMKIMHT CTEKIIO00S.

Pazgen: «YTuwim3anusi 0TX010B IBETHOH M YePHOH MeTa/Iypruu. PenuKk/IuHT MeTaN10B»
1. Vcnionp30BaHuE OTXO/I0B MPEIIPUSATHI YSPHON U IIBETHOW IPOMBIIIJICHHOCTH.

2. PElIMKIIMHT METaJIOB.

3. OTX0/1bl YEpHOH M LIBETHON METaJLTypruu.

4. CriocoObl yTHIM3AIMH OTXO0J0B YEPHOW U IIBETHOW METAJUTYPIHH.

Pa3nen: «YTHIM3anus 0TX0/A0B IpeBecHHbI. PEelIMKJINHT 0TX010B KapTOHA U OymMaru»
1. Bunbl pecypcoB IpeBECHBIX OTXOJIOB.

2. [TepepaboTka IpeBECHBIX OTXOJIOB.

3. MeTo/bl yTHIIM3aIHH APEBECHBIX OTXOJIOB.

4. PeMKIMHT O0TXO/0B KapToHa U Oymaru.

Paspen: «PenuKIMHI UCIIOJIL30BAHHOM NOJTUMEPHON YIIAKOBKI
1. Yrunu3zauus Tapbl 1 yIakoBKH.

2. BropuuHas nepepaboTka MoJuMepoB.

3. CrtocoObI BTOPUYHOTO HCITOJIE30BAHUS YITAKOBKH.

4. ITonuMepHas yrnakoBKa IPOJTYKTOB.

Paznen: «YTuiu3zanust oTpaboTaHHBIX He(PTENPOAYKTOBY

1. Yrunuzanus HedTenpoayKToB.

2. PanimoHanmpHast yTuin3anus He(TETpOTyKTOB.

3. MeTtoibl yTUIM3aMK OTXOA0B HEPTEPOAYKTOB.

4. Metobl iepepaboTKH OTPabOTaHHOTO HEPTIHOTO MIPOAYKTA.

Yxka3aHusi 10 OPraHu3anuu CAMOKOHTPOJISA

I[Io gucnumiamHe «YTWid3amus U PCOUKIIMHT OTXOHOOB» paspa60TaH pAa CaMOCTOSATCIBHBIX
pa60T U MHIWBUAYAJIbHBIX Sa)IaHI/Iﬁ Pa3HBIX BUIOB.
Temartuueckas CTPYKTYypa 3aJlaHui U KOHTPOJIBHBIC BOIIPOCHI AJII CAMOKOHTPOJIA.

Paznen 1: «BBenenune. XapakTepucTHKH MPOMBINLIEHHBIX 0TX010B)

B mpouecce mpousBoicTBa pasHONM NPOAYKIMH O00pa3yroOTCs OTXOIbI, KOTOPBIE COZIEpKar
omacHele BemiecTBa. VX Henb3st BEIOpachIBaTh BMECTE C OBITOBBIMH, @ HEOOXOIMUMO OTIPABIATH Ha
00paboTKy € IeNBI0 AaTbHEHIIero cOepekeHUs] WM Ha yTWIM3ALUIO JJIS MPUMEHEHHUS B KauecTBe
BTOPCHIPhs. PasHble BHABI OTPaOOTaHHBIX MaTEpPHATIOB TPEOYIOT HCHOIB30BAHHS CIICIHATIBHBIX
AITOPUTMOB TIpU OOparieHuu ¢ HUMHU. VX HapylieHue crnocoOCTBYeT OOpa3OBaHHIO TOKCHYHBIX
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coequHeHuil. [lo 3Tol mHpUYMHE NPOMBIINUIEHHBIE OTXOIbl JOJKHBI BBIBO3UTH U YTHJIM3HPOBATh
CIELIMaJIbHbIE OpraHU3aL1H.

Bomnpocekl 111 caMOKOHTPOJIS:

1. O6pa3oBanue 1 BUJIbI OTXO/10B, BO3ACHCTBHE Ha CpENYy.

2. OTX0Abl IPOU3BOJICTBA U MOTPEOIICHNUS.

3. TOKCUYHOCTH OTXOOB.

Pa3nen 2: «OcHOBHBIE CIIOCOOBI YTHIM3ALMI»

VYrunuzauuss — 3TO HKCMOJb30BAHUE OTXOJOB I UX MOBTOPHOIO NPUMEHEHHS, CO3/aHUS
MPOAYKIIMH, BBITTOTHEHHUS pabOT, OKa3aHUsI YCIYT WK 00paOOTKH JIJIsl JAIbHEHIIIETO UCTIOIb30BaHUS.

PocT mpoaykToBOro MOTpeOIeHUsT M TEMIIOB IIPOU3BOICTBA MPUBOAUT K YBEITUUCHHUIO OOIIIETO
KOJIMYECTBA OTXOJ0B

Bonpocs! 1u1st CAMOKOHTPOJIA:

1. [IpuBeauTE OCHOBHBIE KOMIIOHEHTHI TNIACTMACC U UX HA3HAUYCHHUE.

2. [lepeuniciiute OCHOBHBIC CIIOCOOBI TEPEPAOOTKH IMOTMMEPOB B H3CIIHS.

3. Kakue mommMepsl UCHONB3YIOT JJISi W3TOTOBIICHUS CAHUTAPHO-TEXHHUYECKUX H3ACITUN H
MIPUBEINTE UX OCHOBHBIC TEXHUYECKHE XapaKTCPUCTUKH?

Paznen 3: «YTHIM3aUUsA 0TXO0/10B JIETKOH MPOMBIILIEHHOCTH. PelIUKIMHT CTeKJI10005»

PanyonanbHOE€ HCHOJB30BaHUME TEKCTUJIBHBIX OTXOJOB HMEET Ba)XKHOE XO3AHCTBEHHOE
3HAYCHUE, ITIOCKOJIbKY 3HAYUTCIbHYIO 4aCTh BOJIOKHUCTOI'O ChIPbs, UCIIOJIB3YEMOI'0 ITPU U3TrOTOBJICHUU
TexkcTwiis, Poccus BBO3UT u3-3a pydexka. Obecnieuenue HanOosiee NOIHON nepepaboTKH TEKCTHIbHBIX
OTXOJIOB NPOU3BOJICTBA U MOTPEOJICHUSI B IOJIE3HBIE /ISl OOILECTBA MAaTE€pHaNIbl U U3JENUs CIEoyeT
CUMTaTh TJAaBHOM 3a/lauell HayuyHO-TEXHHYECKOro IMporpecca B 00JacTU MCIOJIb30BaHHUS BTOPHUHBIX
pecypcoB. DTO MOMOXET HCKIIOYUTh HEraTHBHOE BIIMSHUE OTXOJOB Ha OKPYKAIOLIYI0 Cpeay H
COKOHOMHUTH MIEPBUYHOE CHIPHE C U3BJICUEHUEM IPU 3TOM MAKCUMAILHOTO SKOHOMHUYECKOTO Y deKTa.

Bonpocs! 1J1s1 CAMOKOHTPOJISA:

1. B uem 3axitouaercs HeraTUBHOE BO3/IEHCTBHE TEKCTUIBHOM MPOMBILIUIEHHOCTH Ha OKpYXa-
IOIIYIO TIPUPOHYIO Cpeny?

2. Kakum crioco60M MOXHO MPOU3BOJUTH OYUCTKY MCIIOJIb30BAaHHON BOJIbI B TEXHOJIOIMUYECKHX
rpoleccax KpamieHus TKaHu?

3. Kak MOHO yny4IIUTh OYUCTKY BOJABI KOKEBEHHOT'O MPOU3BOICTBA?

Paznen 4: «YTmamsanus OTXOJ0B WBETHOM M YEpPHOH MeTALIyprum. PenmkjamHr
MeTaJJIOB)»

PaboTta coBpeMEHHBIX NpPEANPHUATHH, 3aHATHIX B METATyprudyeckoi cdepe, HampaBiieHa He
TOJIBKO Ha MPOU3BOJICTBO 3arOTOBOK M M3JENINI U3 MeTalla, HO U Ha nepepadotky TIIO: mroboit cepb-
€3HbIIl METAJITypTUYECKUI 3aBOJI UMEET B CBOEM PACIOPSKEHUH ITPOU3BOJCTBEHHBIE PECYPCHI IS UX
nepepaboTKH.

[TepepaboTka BTOPHUYHOTO CBHIPhsSI BKJIIOYACT B ceOs Ba Mpoliecca, B PaBHOM CTENeHU IMpuMe-
HUMBIX KaK K YepHOMY, TaK U K IBETHOMY METAJLTY: YTUIU3ALHUIO U PELIUKIINHT.

Bonpocs! 1J1s1 CAMOKOHTPOJIA:

1. Heo6xoauMOCTh yTUIN3ALUH.

2. Pa3HOBHUHOCTH LIJIAKOBOT'O MPOJIYKTA.

3. OTX0/IBI YEPHOH METaLTypPTHUH.

Pa3nen 5: «YTuiau3zanusi 0TX0A0B ApeBeCMHbI. PEIIMKJIMHI 0TX010B KAPTOHA U OyMaru»

HexoTtopsie npupoiHbie pecypchl UMEIOT CBOMCTBO BOCHOMHATHCS. K HUM OTHOCHUTCS U JIEpEBO.
OnHako Ha pa3BUTHUE MOJIOJIOM PACTUTENIBHOCTH YWJIET HE OJUH JeCATOK JeT. B pesynbprare
HOBBIIIACTCA KOHLCHTpAOUA YIJICpOJa B B03I[y1_HHOf/'I cpeac, CHMIXKACTCA 3alluTa OT HaBOI[HCHI/If/’I,
3acyxu. [lomoraer CHU3UTH HETaTUBHOE BIUSHUE HAa SKOCUCTEMY IepepaboTka apeBecuHbl. biaromaps
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3TOMY YMEHBILIAIOTCS 00BEMbI IEPBUYHOIO CHIPBS, T. K. CYLIECTBEHHAs YacTb OPraHMYECKOro Mycopa
BOCCTAHABJIMBAETCS, NPUMEHsAETCs NOBTOPHO. C LENbI0 yTUIM3aLUU PACCMATPUBAIOT HECKOJBKO
Croco00B, HO BBIOOp ClleyeT AenaTh, yYUThIBas 3a/1a4l, KOTOPbIE CTaBsATCS.

Bonpocs! 1151 CAMOKOHTPOJIA:

1. OcHoBHBIE METO/IBI M CPENICTBA U3TOTOBJIEHUS MPOILYKIIMU U3 APEBECHBIX OTXOOB.

2. Vlcrionb30BaHUE OTXO/I0B JIECOTTUIICHHUS.

3. XapaKTepucTHKa IpEeBECHBIX OTXOJI0B KAK BTOPUYHOI'O ChIPBS.

4. @akTopbl, BAUSIIOIINE Ha BEIOOP HAMIPABICHHS UCIIOIB30BAHUS JPEBECHHBI.

Pa3nen 6: «PenMKJIMHT HCI0JIb30BAHHOM MOJIMMEPHOH YIAKOBKI

KonndecTBo m1acTUKOBBIX U3JIETUH MOCTOSHHO pacteT. OTpaboTaHHBIE MaTepuaibl, CTapble
MIPEAMETBI, YITAKOBOUHBIC MAaTepUajIbl HE HAXOAAT MPUMECHCHHS M UX BBIOPACHIBAIOT BMECTE C JPYTrUM
MycopoM. Ho MMEHHO B 3TOM 3aKJIFOYaeTCs TJIaBHAs OMMOKA, T. K. IMOJUMEPHI NMPAKTHYECKH HE
paznararorcs. Kak pe3ynbraT, HakarmiMBaeTCsd OTPOMHOE KOJHUYECTBO MaTEPUAJIOB, 3arpsi3HSIOLINX
miaHety. OaHo U3 3P PEeKTUBHBIX peleHul — rnepepadboTka monumepoB. [Ipudem BakHO pean3oBaTh
3TOT METOJ] Ha BCEX YPOBHSX: B OBITY, HA IPEIIPHUSITHSIX, B CPepe yCIYT.

Bonpocs! 11st CAMOKOHTPOJIA:

1. IlpuMeHeHne MHOr0OOOPOTHOM Taphl.

2. Cxxuranue uCroiib30BaHHOM MOJIMMEPHON yIaKOBKH.

3. YTuimzanusi 0TX0A0B MOJMMEPHON Taphl.

Paznen 7: «YTuau3zanus oTpadoTaHHbIX HeTENPOAYKTOB»

Cwmecu yriaeBoaopoioB (HEPTEHPOIYKThI) OKA3bIBAIOT I'YOMTEIIBHOE BO3JCHCTBHE HA JKUBBIC
OpraHU3MBI: MPOBOIUPYIOT YAYIIbE;, OKA3bIBAIOT OTpaBJsiollee Bo3jaeicTBue. Ha ocHOBaHMM 3TOTO
MOXXHO OIIGHHUTh M CTEIICHb Bpe/aa JIIOOBIX MaTepHalioB, coaepkammx HedThb, BKIrOYas orxoapl. OHU
oOpa3yroTcst B TMpolecce J00bUM TOpIoYed KHUAKOCTH, a Takke Ha OO0BeKTax mepepadoTKu
He(pTenpoAyKTOB. YUHUTHIBas YPOBEHb Bpeja, MPHUUHIEMOTO0 YKOCUCTEME, CTOMIIO OBl OTKa3aThCs OT
MIPUMEHEHUSI TAaKUX KOMITOHEHTOB. OIHAKO ajbTEepHATHBA MTOKA HE HAl/IeHa, a TOTOMY €IMHCTBEHHBIM
BBIXOJIOM SIBJISIETCS yTHJIM3AIMs HedTecoaepKalluxX OTXOMO0B. [ 3TOro MCHoNb3yHOT pa3IMYHbIC
METO/Ibl: XUMUYECKUN MEXaHUUECKHI U JIP., UTO OMPEACINISICTCS MPOUCXOXKIECHUEM U COCTAaBOM CMECEH.

Bonpocs! 1151 CAMOKOHTPOJIA:

1. Hedreconepskamiue oTX0Abl: UICTOYHUKU, BUJIBI, HEOOXOIUMOCTh YTUITU3AIINH.

2. CriocoOsl yTunu3anuu HeTenpoayKTOB, MX JOCTOMHCTBA U HEOCTATKH.

3. MeTo/pl yTHIIM3AIHHA OTXO0I0B HEPTEPOTYKTOB.

Kpurepun ouenku pedeparon

Kpurepuii onieHkn XapakTepucTruKa Copnepxanue
AKTYaJnbHOCTb TEMBI Tema pedepara nomxHa OBITH AKTyanbHOCTB TeMbl pedepara
UCCIIETOBaHUS aKTyaJIbHOMN 00OCHOBBIBAETCS BO BBEJICHUHU.
ObocHOBaHME JOKHO OBITh
JIOTUYHBIM U OObEKTUBHBIM
CootBercTBHE [Tnan pedepara cOOTBETCTBYET IToMrMO akTyalbHOTO XapakTepa

COZICpIKaHUS TEME

TeMe, coJiepKanue naparpados
B TIOJTHOM Mepe pacKpbIBaeT
TEMY HCCIICIOBAHUS

coziepkaHus pedepara u
COOTBETCTBUS T€ME, B JAHHOM
KPUTEPUU OLICHKU YUYUTBIBACTCS
TaKXXe HAIW4YHe TBOPUYECKOTO
N0JX0/1a K PACKPBITHIO TEMBI

I'mybuna nmpopaboTku
MaTepuaa

O1ieHKa ypoBHS MPOBEJACHHOTO
HCCIIEJOBAHHS IO KPUTEPHIO
TITyOUHBI, 00CTOSITETBHOCTH U

B pamkax 1aHHOTO KpUTEPHsI OIEHKU
ompenenseTcs ObLI ik B pepepare
MPOBEJICH 0OCTOSTEIHHBIN aHAIIN3
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XapakTepy U3J0KEeHUs
Marepuaia

TEOPETUYECKOr0 UCCIIEIOBAHUS 110
TEMe UCCIIeI0BAaHMsI, TPOoOIeMaTuKa
JIOJI’KHA OBITh pacKpbITa rI1y0oKo U
BCECTOPOHHE, & MaTepUaj U3JI0KEH
JIOTUYHO

C

IIpaBUIBHOCTH U MIOJHOTA
pa3paboTKu
IIOCTaBJIEHHBIX 3aja4

OOTBETCTBUE MTOCTABJIICHHBIX B
pedepare 3agau Teme
UCCJIEIOBAHUS U YPOBEHDb UX
pelieHus

Kaxxnas mocraBneHHas 3aiada
JIOJDKHA COOTBETCTBOBATH TEME

pedepara, MO3TOMY JIaHHBIH
KPUTEPHI OLICHKH MOpa3yMeBaeT
OTIpE/ICIICHUE MX COMPSKCHHOCTH.
Bce nocraBieHHbIC 331a4H JTOJIKHBI
OBITh peIICHBI

3HaYMMOCTb BBIBOJOB JJIsA
JaJbHEeNIen
MPAKTUYECKOMN
JEATEIIbBHOCTH

Hanuuue u comepxanue
cIeNaHHBIX B pedepare
BbIBOJIOB. [IpuKitagHoe

3HAYCHUC I10JIYUCHHEIX BBIBOJJOB

U pE3yJIbTaTOB

BbIBO/IBI TPEACTABIISAIOT HHTEPEC,
JIOTUYHO CIIEAYIOT U3 U3JI0KEHHOTO B
pedepare maTepuaia, 4To B paMKax
JTAHHOTO KPUTEPHS OLICHKU
MO3BOJISIET CYUTH O (hopMaIu3auu
pE3yJIbTaTOB MCCIIEI0BAHUS

[TpaBUIIBHOCTH U MOJIHOTA
HCIIOJIb30BaAHUS
JTUTEPATypPHI

OreHka crucka JUTepaTyphl,
MPEICTABJICHHBIX B HEM
HUCTOYHUKOB

B crniucke muteparypsl J07DKHA ObITH
B ITOJTHOM 00BEME IIpe/ICTaBIICHA
oubmorpadus o reme pedepara.
Ha MCTOYHHKY B CIIHCKE JTUTEPATYPHI
JOJDKHBI OBITh TAaHBI KOPPEKTHBIC
CCBUIKHU B TeKcTe pedepata. B
paMKax JJaHHOTO KPUTEPHsI
MIPOBOJIMTCS U OIICHKA KOJTMYECTBA
HUCTOYHUKOB, A7s pepepaTa
nJocraTouno 5-10 wm Golee, eciau
pedepar o0beMHBIN

CootBercTBHE
odopmieHus pedepara
METOINICCKUM
TpeOoBaHUSIM

Pedepar nomxen
COOTBETCTBOBATH

paboT TpeGoBaHUSIM

MNPCABABIACMBIM K TAKOMY TUITY

Odopmnenue pedepara JOTKHO
COOTBETCTBOBATh BCEM TPEOOBAHUSM,
KOTOPBIC YKa3aHbI B METOIMYCCKHUX
PEKOMEHIAIUAX: PUQT, MO,
OTCTYIIBI, 0O(hopmMIIeHHE TAOTUYIHO-
rpaduyecKkoro Marepuana u CIucoK
JUTEPATYPHI

KadectBo coolrmienus n
OTBETOB Ha BOIMPOCHI MPH
3ammure pedepara

KPUTCPUIO ITIPOU3BOJUTCA B

3amuTa pedepara nepen

Orenka pedepara 1Mo JTaHHOMY

ciydae, eciy MpeInoaraeTcs

OTBeTHI HA BOITPOCHI JOJI>KHBI OLITH
KOPPCKTHBIMHA, TOYHBIMMU,
oCICaJ0BaTCIbHBIMU

ayJIMTOPHEN U TIPENOJABATEIIEM
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Ili1anupyemble pe3y/ibTaThl 00yUeHus 151 GOPMHUPOBAHUS KOMIIETEHUMH U
KPUTEPHUHU UX OLlEHUBAHUS

JucuurumHa/Moaynb Y THIM3AIKS U PEIMKINHT OTXOJI0B
Kopn, nanpasnenue noarorosku 21.03.01 Hedrerazosoe neno
Hamnpasnennocts (mpoduis) DKCIuryaTaus U 00cay)kMBaHue 00bEKTOB JI00bIYU HeDTH

[Tpunosxenue 1

Kong xommeTenmmn

Kon, HanmeHoBaHHE

Kon n HanmeHOBaHuMe pe3ynpraTta
00ydeHus I0 AUCIUTUTHHE

Kpurepun oneHnBanus pe3ynbTaToB 00yUIeHUS

VJIK (MoyII0) Menee 61 61-75 76-90 91-100
3HaTh: MeTOIUKHU cOopa U He umeer B uenom ycnemnsie, TlemoHcTpaws
00paboTku nHpOpPMALIHH; YETKOTO HO COJIeprKalie p
. dparmMeHTapHbI BBICOKOT'O YPOBHS
AKTYyaJIbHbIC POCCUNCKUC U MpeaACTaBJICHUA OTACJIBbHBIC o
€, HETOJIHbIE 3HaHMI; CIOCOOHOCTH
3apyOeXHbIe ICTOYHUKH 00 n3ydaeMoM Mpo0OeIbl 3HAHUS B
3HaHUs 0e3 CaMOCTOSITETILHOTO
nHpopMaiuu B chepe Matepuaie, 0a3oBoM
o rpyObIX OIINOOK aHaIN3a U peaanu3ainu
YK-1 Cniocoben poheCCHOHATBHOMN JIOTTYCKaeT (cTanmapTHOM) o
YK-1.2 i MOJTy4YEHHBIX 3HAHUH
OCYIIECTBIIATh nesitenpHocTd (YK-1.32) rpyObIe ONIMOKU 00bEMe
CucremMaTusupyer
TIOUCK, HdemoncTpupyet JemoHcTpanus
o WA KPUTHUYECKHU . B nenom ycneuinsie,
KPUTHYECKUI YMeTh: NpUMEHATh METOJUKH YaCTUYHBIE, BBICOKOT'O YPOBHS
aHaJTN3UPYET HO coJiepiKaline .
aHaJIN3 U CUHTE3 HH(OPMALIHIO noucka, coopa 1 00paboTKU ¢parmenTapHble, | Yactuunble, OTIEBHBIE YMEHHUi1; criocoOHOCTD
UHPOPMALUH, p ’ MH(OPMALIH; OCYLLIECTBIATH OYCHb (parmeHTapHbIE paspaboratb
MOJTyYEHHYIO U3 N Mpo0Oenbl yMEHHS B .
MPUMEHSTh ABHBIX KPUTUYECKUH aHAIN3 U CUHTE3 [IOBEPXHOCTHBIE | yMeHHS O€3 6a30B0M CaMOCTOSITENIbHBII,
CHUCTEMHBIN p WHPOPMAITUH, TIOITYYEHHOH 13 YMEHUS, rpyObIX OMNOOK XapaKTEepHBIN MOAXO K
HUCTOYHHKOB, B (crarmapTHOM)
HOAXOA ISt pa3HbIx cTOYHUKOB (YK-1.Y2) JIOIyCKast N peLIEHUI0
COOTBETCTBHH C 00béme .
peneHus rpyObIe OIMOKH MOCTaBJICHHOH 3a1auu
TpeOOBaHUSIMU U -
MOCTaBJICHHBIX BrnaneTs: MeTogaMu mnowucka, YactuuHoe, B nenom ycnemrHoe,
YCIIOBUSIMU 3a]1a4i HdemoncTpupyer Brnanenue HaBbIKaMH U
3a1a4 cbopa u 0OpaboTKH, . (parmMeHTapHOE | HO cojaeprKallee
HU3KUH YPOBEHb preMaMH Ha BEICOKOM
KPUTHYECKOTO aHAIIN3a M CHHTE3a BIIaJICHHE OTJIeNTbHBIE
N BIIA/ICHUS YpOBHE, CITOCOOHOCTH
MH()OPMaIH; METOAUKOH HaBBIKAMU H npoOebl BuajeHue
MaTepHaom, i JIaTh COOCTBEHHYIO
CHUCTEMHOTO MOIX0/a JJIs npuéMamu 0a30BBIMU
JOIycKast OLIEHKY U3y4aeMOoT0
peUICHUA IMOCTABJIICHHBIX 3a1a4 paGOTBI oe3 HaBbIKaMHU U
rpyOBIe OIIHOKH Marepuana
(YK-1.B2) rpyOBIX OIKOOK | MpHUEeMaMHu




Kong xomrierenmn

Kon, HammeHoBanme

Kon u naumenoBanue pesyiabraTa
0o0ydeHus I0 AUCIUTUIHHE

Kputepun oueHrBaHuUs pe3ynbTaTOB 00YUICHUS

WJIK (MOHYH}O) Menee 61 61-75 76-90 91-100
B nenom ycnemnsie,
JeMoHcTpanus
Dparmentapupr | o COACPHALIHE BBICOKOT'O YPOBHS
VK-8 Cnocoben He 3naer p P OTJeNbHBIE oro yp
€ 3HaHuA 3HAHUH aJIropuT™Ma
CO03/1aBaTh U aNroOpUTM npoOebl 3HaHUS
_ aIropuT™Ma MOBEJCHHUS B
MOJAECPKUBATh B 3HaTh. aJrOPUTM IOBEACHUS B MTOBE/ICHUS B aJIropuTMa N
9 . . MOBEJICHUS B Ype3BhIYAHBIX
MIOBCEAHEBHON Ype3BbIYAHBIX CUTYaIUsIX Ype3BBIYAITHBIX . MOBEJCHHUS B i
Ype3BbIYaiiHbIX . CUTyalusix;
JKU3HU U B (YK-8.32) CUTYaIHsIX, YpE3BBIYAMHBIX
CUTYaIHIX CIOCOOHOCTH
npodeccuonanpHo | YK-8.2 JIOTTyCKaeT CUTYaIHIX
. CaMOCTOSITETTLHOTO
1 JeATEIBHOCTH [MomnepxuBaet rpyOble OmMOKH B 0a30BOM
aHaJlM3a ¥ pean3aluu
Oe3oracHbIC Oe3oracHbIe (cranmapTHOM) <
i MOJTYYEeHHBIX 3HAHUM
yCIIOBUS yCIIOBUS 00bEMe
KHU3HEICSITENBHOCT | KU3HEIEATEIbHOCT E€MOHCTPHUPYET €MOHCTpanus
A TPHpY B nenom ycrnemneie, A p
W ISl COXpAaHEeHUs1 | U, CHOCOOeH YaCTUYHBIE, HO COEDIRAIILIE BBICOKOT'O YPOBHS
HPUPOJHON Cpenbl, | BBIABISATH YMeTh: npeaynpexaars u ¢parmenTapusle, | Yactuunble, OTHeHLHI;e YMEHHUI1; criocoOHOCTD
obecrieyeHusI TIpU3HAKH, MIPEIOTBPAIATh yCIOBHS OUYeHb (parmeHTapHbIE HDOBCIIbL YMEHIS B paspaborartb
YCTOMYMBOTO NPUYMHBL ¥ YCIIOBHS | BOSHUKHOBEHHUS YpE3BBIYaHBIX [IOBEPXHOCTHBIE | yMeHHS Oe3 65 30BOM y CaMOCTOSITENIbHBII,
pa3BUTUL BO3HMKHOBEHUS curyarmii (YK-8.Y2) yMeHuUs, rpyOBIX OMIHOOK (cTanzapTHOM) XapaKTEPHBIN NOAX0 K
00IIeCTBa, B TOM Ype3BbIYaHBIX JIOTTyCKast o GBéMep pELIeHUI0
qHciIe IPU YIpo3e | cUTyauui rpyObie OIMOKH MOCTaBJICHHOH 3a1a4u

Y BO3HUKHOBEHHHU
Ype3BbIYANHBIX
CUTyaluil u
BOCHHBIX
KOH(JIMKTOB

BrnaneTs. HaBBIKAMU
OpraHu3aluu JeHCTBUN 1O
OKa3aHWIO KBATU(PHUIIMPOBAHHOM
TTOMOIIIX B YCIIOBUSAX
Ype3BbIYAHON CUTYallUU
(YK-8.B2)

JlemoHCcTpupyeT
HU3KHUI ypOBEHB

BJIQJICHUS
MaTepuaom,
JIOTyCKast
rpyObIe OIIMOKH

YactuanHoe,
(parmeHnTapHOe
BIIa/ICHNE
HaBBIKaMU U
npuémamu
pabotsl 6e3
rpyOBIX OIUOOK

B 1esom ycnemniroe,
HO cojeprKariee
OTIEbHBIE
mpo0erbl BiaicHue
0a30BLEIMUA
HaBBIKAMU U
preMaMu

Brnanenve HaBbIKaMu U
MpreMaMHt Ha BBICOKOM
YPOBHE, CITOCOOHOCTH
JIaTh COOCTBEHHYIO
OIICHKY U3y4aeMOro
Matepuaia
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Kong xomrierenmn

Kon, HammeHoBanme
NJIK

Kon u HaumeHOBaHue pe3yiibraTta
00y4YeHHUs 0 TUCIUILTHHE
(Momymo)

Kputepun oueHrBaHuUs pe3ynbTaTOB 00YUICHUS

Memnee 61

61-75

76-90

91-100

VK-8.3 OuenuBaer
BEPOSITHOCTh
BO3HUKHOBEHUS
HOTEHILHNATBHON
OITACHOCTH U
MIPUHUMAET MEPHI
110 €€
MIPETyTIPEXICHUIO

3HaTh: paBuUjIa MOBEICHUS NIPH
BO3HMKHOBEHUH YPE3BbIYAITHON
CUTyalluu NpUpPOAHOIO UJIU TEX-
HOI'CHHOT'O MMPOUCXOXKICHUA

(YK-8.33)

He umeet uetko-
r'o MpeJcTaBIie-
HUS O TIPaBUJIAX
MOBEJCHUS IPU
BO3HUKHOBECHHUH
Ype3BbIYANHON
CUTYaIlNH MPH-
POAHOIO WU

®parMeHTap-
HBIE, HETIOTHBIE
3HaHUs 0e3 rpy-
OBIX OLIHOOK 0
IIpaBHJIaX MOBE-
JCHUSI TIPH BO3-
HUKHOBEHHUH
Ype3BbIYANHON
CUTyallH NIpH-

B uenom ycnemneie,
HO CO/IepKalIie OT-
JIeNIbHBIE TPOOEITBI
3HAHMS O MIPAaBUIIAX
MOBEJICHHUS TIPH BO3-
HUKHOBEHHUH 4pe3-
BbIYAaWHOW CUTYyallUH
MPUPOAHOTO WIN

JleMoHCTpanus BbICO-
KOT'0 YPOBHsI 3HaHUH O
MIpaBUJIaX MMOBEACHUS
MIPY BOBHUKHOBEHUH
YpE3BbIYAHON CUTYa-
LAY IPUPOJHOTO WU
TEXHOT€HHOTO POHC-

TEXHOT€HHOTO POIHOTO WM TEXHOT€HHOTO TIPO- | XOXKICHUSI
HPOUCXOXKICHUS | TEXHOTCHHOTO HCXOXKICHUS
MIPOMCX 0K ICHHS
He ymeer | HacTuuHO Xopormo ymeet | OTaudHO YMEET
OLICHUBATh yMeer OLICHUBATh OLICHUBATh
BEPOSITHOCTh OIICHUBATh BEPOSTHOCTh BEPOSTHOCTh
YMeTh: yMeTh OLICHUBATh BO3HUKHOBCHHUSI | BEPOSTHOCTH BO3HUKHOBCHUS BO3HUKHOBCHUS
BEPOSTHOCTh BO3BHHMKHOBEHHSI HOTEHIMAILHON | BOSHUKHOBECHUS | MOTEHIIMAIBHOM MOTEHIHATBHON
MOTEHIMATbHON OITACHOCTH U OIACHOCTH U | IOTEHI[MAJIBHON | OMACHOCTH U | ONTACHOCTH u
NPUHAMAET MEPBI 110 €€ MPUHEMAET OMAaCHOCTH M | IPHHAMAET  MEpPbI | IPHHUMAET MEPHI 110 €€
npeaynpexaeanto (YK-8.V3) MEPHl 10 €€ | IpUHUMaEeT o ee | MpeaynpekIcHHIO
NpPeAYNPeXICHH | MEphl 1O €€ | IPeIynpekICHUIO
10 TpeAyTPENKICHN
10
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Kong xomrierenmn

Kon, HammeHoBanme

Kon u naumenoBanue pesyiabraTa
0o0ydeHus I0 AUCIUTUIHHE

Kputepun oueHrBaHuUs pe3ynbTaTOB 00YUICHUS

WJIK (MOHYH}O) Menee 61 61-75 76-90 91-100
YacTuunHoe,
HdemoncTpupyet (bparMenTapHoe B nenom ycnemHoe, | Bianenue HaBbIkoM
HU3KUH YPOBEHb ijaﬂeHHe P HO cojepiKaliee BbIOOpaA MPaBUII
BIIAJICHUS HABBIKOM OTIENIbHBIE MOBEICHUS IIPU
Brnanets: HaBBIKOM BbIOOpa HaBBIKOM - npoOeJbl BNafeHue | BO3SHUKHOBCHHU
MIPaBUJI IOBEACHUS TIPH BBIOOpA MpaBUII HOBG,ZI[)GHI/IIS)I oy | FABBIKOM BBIOOpA Ype3BbIYATHON
BO3HMKHOBEHHH YpE3BBIYANHOMN MIOBEICHUS IIPU BOSHHKHOBeHli/II/I MPaBUI IOBEJCHUS | CUTyalllu MPUPOTHOTO
CUTYalUH NPUPOJHOTO HIIH BOSHMKHOBEHMM | 0 . o | TP BOSHUKHOBCHUH | HJIH TEXHOTCHHOTO
TEXHOIE€HHOI'O IIPOUCXOXKIECHUS Ype3BbIYANHON cﬁ — Ype3BbIYANHON IIPOUCXOXKICHUA Ha
(YK-8.B3) CUTYaIuu I Hy OTHOTO CUTYalluu BBICOKOM YPOBHE,
MIPUPOAHOTO WIIH Hﬁﬂp MPUPOAHOTO WIN CHOCOOHOCTH JaTh
TEXHOTEHHOTO TEXHOTEHHOTO COOCTBEHHYIO OLIEHKY
TE€XHOTEHHOT'O
MPOHUCXOXKICHHS MPOUCXOXKICHHS H3y4aeMoro MaTepuana
MIPOUCXOKICHHS
[IKC-3 B nienom ycneninsie,
OparMeHTapHbI
Crioco6HOCTh He 3naet HO COjIeprKalue
IIKC-3.1 €, HEIIOJIHbIE
BBITOJIHATH PaOOTHI IpaBuiIa OTIENIbHBIE JemoHcTpanus
Hcnonesyer 3HaHUS IIPABUII
MO KOHTPOJTIO 0€30I1acHOCTH B poOebl 3HAHUS BBICOKOT'O YPOBHS
npaBuiIa . 0€e301acHOCTH B N
0e30macHOCTH HEQTSIHOW U . MpaBUII 3HAHWH TPaBUIT
0e30macHOCTH B 3HaTh: npaBuia 0e30MaCHOCTH B N HEQTSIHOW U
paboT npu o < o ra3oBoi o 0e301acHOCTH B 0e301acHOCTH B
HEPTSIHOM 1 HETSHOW U Ta30BOH ra3zoBoi N N o
MPOBEACHUN . MIPOMBIIIJIEHHOCT HePTSIHOH U HETSHOM U ra30BOi
ra3oBOH MPOMBIIIJIEHHOCTH, B TOM YHCJIE MIPOMBIIIJIEHHOC .
TEXHOJIOTUYECKUX 1, B TOM YHCIIe ra3oBoi MPOMBIIIJICHHOCTH, B
NPOMBIIIEHHOCTH, | IPY BOSHUKHOBEHUH HEIITATHBIX TH, B TOM YHCIIE
MPOLIECCOB . . npu MPOMBIIIJIEHHOCTH, | TOM YHUCIIE TIPH
B TOM YHCIIE TIPH W aBapUHBIX CUTYaIHi npu
HeTerasoBoro BO3HHUKHOBEHHUH B TOM YHCJIE TIPH BO3HHKHOBEHHH
BO3HUKHOBCHHHU (TIKC-3.31) BO3HUKHOBEHHUH
TPOM3BOJICTBA B HEIITaTHBIX U BO3HUKHOBEHHU HEIITATHBIX 1
HEIITAaTHBIX U . HEIITaTHBIX U . .
COOTBETCTBUH C . aBapUIHBIX . HEIITATHBIX U aBapUITHBIX CHTYaIU
- . | aBapHHHBIX . aBapUIHBIX .
BBIOpaHHOH cepoii . cUTyauui . aBapuiTHBIX
. | curyanuit cUTyanui .
npodeccroHaTbHON CUTYaIHii
JIeSITeTIbHOCTH
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Kong xomrierenmn

Kon, HammeHoBanme

Kon u naumenoBanue pesyiabraTa
0o0ydeHus I0 AUCIUTUIHHE

Kputepun oueHrBaHuUs pe3ynbTaTOB 00YUICHUS

WJIK (MOHYH}O) Menee 61 61-75 76-90 91-100
YacTuuHkle,
B nenom ycnenineie,
He ymeer (hparmeHTapHEBIE
HO COZIeprKalle
MIPUMECHSTh YMCHHUSI
OTIEIbHBIE JemoncTpanus
npaBuia MIPUMEHSTh
MPOOEITbl YMEHUS BBICOKOTO YPOBHSA
0e30MacHOCTH B | MIpaBHWIIa

YMeTn: NPUMCHATH IIpaBUJIa
0e301macHOCTH B HEPTIHOH H

He(TAHOW 1

0€30I1aCHOCTH B

NIPUMEHSTH IIpaBUIIa
0€30I1aCHOCTH B

YMEHUI IPUMEHSITh
npaswiia 6€30MacHOCTH

. ra3oBoi HeTSHOU U N 9 N
ra30BOM MPOMBIIIICHHOCTH, B . He(TSIHOH U B HE(TSAHOI 1 Ta30BOM
IIPOMBIIIIJICHHOCT | I'a30BOU o
TOM 4YHCJIC I[IPYU BO3BHUKHOBCHUHN ra3zoBOH IMPOMBIIIUIICHHOCTH, B
. U, B TOM YHCIIE MPOMBIIUICHHOC
HCIITAaTHBIX U aBaAPpUHHBIX IMPOMBIIIIJICHHOCTH, TOM 4YHCJIC IIPpU
o Ipu TH, B TOM YHUCJIC
curyaruii (ITKC-3.Y1) B TOM YHCJIC TIPU BO3HUKHOBCHHUHU
BO3HUKHOBCHHNHU Ipu
BO3HUKHOBCHHUN HEIITAaTHBIX 1
HELITaTHBIX U BO3HHUKHOBEHUH . .
o HEIITAaTHBIX 1 ABAPHUUHBIX CUTyallun
aBapUITHBIX HELITaTHBIX U 9
. N aBapUITHBIX
CUTyaluu aBapUUHBIX o
. CHTYaLHi
CHUTYyalui
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Kong xomrierenmn

Kon, HammeHoBanme

Kon u naumenoBanue pesyiabraTa
0o0ydeHus I0 AUCIUTUIHHE

Kputepun oueHrBaHuUs pe3ynbTaTOB 00YUICHUS

TleMoHCTpUpYET YactuuHoe,
[cTPHPY ¢dparmenrapHoe | B memom ycmermnoe,
HU3KUH YPOBEHb
BIIaJICHHE HO coziepxalliee
BIIAZICHUS Branenue HaBbIKaMu
HaBBIKAMU U OTJeNbHBIE
HaBBIKaMH T10 10 KOHTPOJTIO
HaBBIKaMU T10 npoOeIbl BIIaICHUE
KOHTPOJTIO 6e3onacHocTH paboT B
KOHTPOJTIO HaBBIKaMH T10 N .
Brnagers: HaBBIKaMu 110 Oe3omacHOCTH He(TAHOU U Ta30BOI
0e30MmacHOCTH KOHTPOJTIO
KOHTPOITI0 0€30TacHOCTH padoT B | paboT B MTPOMBINIIEHHOCTH, B
N 9 N pabor B 6e3onacHocTd paboT
HETSHOMW U Ta30BOi HEQTSIHOW U . o TOM YHCIIe TIPH
N HeDTSIHON U B HE(TSHOU U
MPOMBIIIIJICHHOCTH, B TOM YHCJIE | Ta30BOU . . BO3HHKHOBCHHU
ra3oBoi ra3oBoi
IPY BO3HUKHOBEHHHU HEIUTATHBIX | TPOMBIIIICHHOCT HEIITaTHBIX U
. - NPOMBIIUIEHHOC | MPOMBIIIICHHOCTH, . .
W aBapUIHBIX CUTyalui U, B TOM YHUCIIe aBapUITHBIX CUTYaIUH
TH, B TOM YHUCJI€ | B TOM YHUCIIE IIPU
(ITKC-3.B.1) npu Ha BBICOKOM ypOBHE,
npu BO3HUKHOBEHHUHU
BO3HUKHOBEHHHU CIIOCOOHOCTB J1aTh
BO3HMKHOBEHUHW | HEHITATHBIX U
HEIITaTHBIX U . COOCTBEHHYIO OIICHKY
9 HEIITaTHBIX U aBapHIHBIX
aBapUIHBIX 9 . H3y4aeMoro MaTepuana
. aBapUIHBIX CHUTYaIHi
cUTyanui .
cUTyanui
Y noBnerBopute
MKC-3.2 8 P
He 3naet JBHO 3HAET Xopo1o 3HaeT
OpraHu3oBbIBaeT .
paboty 1o METOJIBI TI0 METOJIBI TI0 METOJIBI 110 Bricokuit ypoBeHb
_ MpenyNpexIeHH | IPEAYNPEKICHN | MPEOYNPEeKICHUIO U | 3HAHUH METOJIOB T10
NpeayNpexkIeHUIO U | 3HATh: METOJBI 110 beAyHp beAyHp PeAYIp .
10 ¥ IUKBUIANH | 10 U JIMKBUIALH NpeaynpexXIeHUIO U
JUKBUIAIAN MPEAYNPEKICHAIO U TUKBUIAITUH . o
. N aBapUIHBIX U JIMKBHIAIAN aBapUIHBIX U JMKBUIAIH
aBapHIHBIX U ABapUIHBIX M HELITATHBIX 5 .
o HEIITAaTHBIX aBapUIHBIX U HEIITaTHBIX aBapUIHBIX U
HEITaTHBIX CUTYyaInH, B TOM YHUCIIE C . . "
N CUTYyalui, B TOM | HELITaTHBIX CUTYyaluH, B TOM HEIUTATHBIX CUTYalHH,
CUTYyaluH, B TOM MIPUBJICYCHUEM CEPBUCHBIX .
. qucie ¢ CUTyalnui, B qHCIIe ¢ B TOM YHCIIE C
qHcIe ¢ KOMITaHHUH, OLIEHKa PHCKOB
MIPHUBJICYCHHEM TOM YHCIIE C MPUBJICYCHUEM MPUBJICYCHUEM
NPUBJICYCHUEM (ITKC-3.32) .
CeDBHCHALX CEPBUCHBIX MPUBJICYCHUEM | CEPBHCHBIX CEPBUCHBIX KOMITAaHUMH,
p . KOMIIaHU, CEPBUCHBIX KOMITaHUH, OLIEHKa | OLIEHKA PHUCKOB
KOMITaHHUH, OLIEHKa .
OLICHKA PUCKOB KOMITaHUH, PHCKOB

PpHUCKOB

OLICHKA pHUCKOB
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Kong xomrierenmn

Kon, HammeHoBanme

Kon u naumenoBanue pesyiabraTa
0o0ydeHus I0 AUCIUTUIHHE

Kputepun oueHrBaHuUs pe3ynbTaTOB 00YUICHUS

WJIK (MOHYH}O) Menee 61 61-75 76-90 91-100
E€MOHCTPHUPYET €MOHCTpanus
A TPHPY B nenom ycnemnsie, A pall
YMeTb: OpraHu30BbIBaTh pabOTy | YaCTUUHBIE, HO COTEpIKALLLIE BBICOKOT'O YPOBHS
M0 IpeAYNPEXICHUIO U TUKBUIA- | ¢pparMeHTapHble, | YacTHuHbIE, OTHCHLHI;» o YMEHHUI1; CHOCOOHOCTD
LMY aBapUIHBIX U HEIUITATHBIX OYEHb (parmeHTapHbIe POGCIIEL VMCHIS B paspaboTatb
CUTyalUi C IPUBJICYCHUEM CEP- | IIOBEPXHOCTHBIE | yMeHus 0e3 6£3OBOM y CaMOCTOSITEIbHBII,
BUCHBIX KOMIITAaHHM, OLICHNBATh yMEHHUS, rpyOBIX OIHOOK XapakTEePHbIH MOIXO0I K
(crarmapTHOM)
pucku (ITKC-3.Y2) JOTTycKast oOLéne PELICHHIO
rpyObIe OIMOKH MOCTaBJICHHOM 3a1a4u
B nenom ycnemnoe,
Hemonctpupyer | YactuuHoe,
. HO coJeprkariee Brnanenue metonukamu
HU3KUH YpOBEeHb | (hparMeHTapHOe
OTJEIbHBIE NPELYyNPEXACHUA U
BIIAJICHUS BJIaJICHHE
npoOeJibl BIajieHue | JMKBUIALMH
METOAUKAMH METOAUKAMH o
Brnanets: MeToarkaMu METOAMKAMHU aBapUiHBIX U
MpenyNpexIeH: | IpeaynpexIeHN .
MMpeaAYNpEIKACHUA U JIMKBUAAIUU npeaAynpeKaACHUA U HCIITATHBIX CUTYyalluH,
. sL W IMKBUAALUUK | 51 ¥ JTMKBUJIALUN
ABAPUHMHBIX U HEIITATHBIX v v JIUKBU Al B TOM 4YHCIJIC C
o ABApPUUHBIX U ABApUUHBIX U o
CUTYyalui, B TOM YHUCIIE C aBapUIHBIX U NIPUBJICYCHUEM
HCIITAaTHBIX HCIITAaTHBIX o
IMPUBJICYCHHUEM CECPBUCHBIX HEIITAaTHBIX CCPBUCHBIX KOMIIAHWHU,

KOMITAaHUH, OLICHKA PUCKOB
(IIKC-3.B2)

CUTYallUii, B TOM
YHCIIE C
MIPUBJICUCHUEM
CEPBUCHBIX
KOMITaHUH,
OTICHKA PHICKOB

CUTyaLUi, B
TOM YHCJIE C
MIPUBJICUCHUEM
CEPBUCHBIX
KOMITaHUH,
OTICHKA PHICKOB

CUTYallUii, B TOM
YuCIe ¢
MIPUBJIEUCHUEM
CEpPBUCHBIX
KOMITaHHUM, OIICHKA
PHCKOB

OLIEHKA PUCKOB Ha
BBICOKOM YPOBHE,
CIIOCOOHOCTB J1aTh
COOCTBEHHYIO OIICHKY
M3y4yaeMoro MaTepuaia
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KAPTA

[Ipunoxxenue 2

o0ecre4eHHOCTH JUCHHILUIMHBI (MOAYJIs1) Y4eOHOH U y4eOHO-MeTOANYeCKOH JTUTepaTypoii
JucuuruinHa/Moaynb Y TUIM3alus U PEHUKINHT OTXOJ0B

Kopn, nanpasnenue noarorosku 21.03.01 Hedrerazoroe aeno
Hamnpasnennocts (mpoduis) DKCIuTyaTalus U 00CIy)KMBaHUE 00bEKTOB JI00bIYU HeDTH

Ne
n/m

HazBanme yueOHOTO, yIeOHO-METOANIECKOTO
W3JIaHUs,
aBTOD, H31aTENBCTBO, BUJ U3LaHHUA, TOJ U3-
JaHus

KomnaectBo
HK3EMILLIPOB
B BUK

KonTuarent
oOyJaromuxcs,
HCTIONB3YIOMINX

YKa3aHHYIO

JUTEPATYpY

Obecrieuen-
HOCTB 00yUaro-
IIMXCS JIUTEpa-

TypoH,
%

Hammane
3JIEKTPOHHOTO
BapHaHTa B
9BC

(+)

Xapnamosa, M. J[. TBepabie OTXOJIbI:
TEXHOJIOTHH yTHIIN3AI[UH, METOJIbI KOH-
TPOJIsi, MOHUTOPHHT : yueOHOe rocoOure
1t By3oB / M. J1. Xapiamosa,

A. W. KypbaToBa ; oz pemakiueit

M. JI. XapnamoBoii. — 2-¢ u31., UCIIP. U
non. — Mocksa : M3gatensctBo FOpaiiT,
2022. — 311 c. — (Bsicmee o6pa3oBa-
nue). — ISBN 978-5-534-07047-7. —
Texcr : anekTpoHHbIH / OOpa3oBaTeb-
Has miaTdopma KOpaiit [caitT]. —

URL.: https://urait.ru/bcode/489137
(mata obpamenus: 30.08.2021)

JMEKTP.
BapHUaHT

150

100

+

http://lib.tyuiu.ru
IOpaiit

Koxypun, /[. 1. OcHOBBI pEUKIINHIA.
Oo6mas Teopus : yueOHOE MocoOue I
By30B / /. WM. Kokypun, K. H. Hazun. —
Mocksa : M3natensctBo FOpaiir,

2022. — 121 c. — (BeIcmmee obpa3oBa-
nue). — ISBN 978-5-534-10771-5. —
TexcT : anexTpoHHBIH // OOpa3oBaTelb-
Has TutatdopMa FOpaidr [calT]. —

URL: https://urait.ru/bcode/495492
(mata obpamenus: 30.08.2021)

JJIEKTP.
BapHUaHT

150

100

+

http://lib.tyuiu.ru
IOpaiit

Kum, B. C. O6opynoBaHue 3aBOJI0B
miactMacc. B 2 4. Yacts 2 : yueOHOE
noco6ue s By30s / B. C. Kuwm,

M. A. lllepbrmeB. — 2-e U31., UCTIP. U
norn. — Mocksa : U3garensctBo FOpaiir,
2022. — 301 c. — (BoIcmiee
oOpasopanue). — ISBN 978-5-534-
09006-2. — TekcT : AMeKTPOHHBII //
O6pazoBatensHas wiatgopma FOpaiit
[caiiT]. —

URL: https://urait.ru/bcode/492227
(nara oopamenus: 30.08.2021).

JNEKTP.
BapUaHT

150

100

+

http://lib.tyuiu.ru
IOpaiit

3apenyrommii kadempoit EHI /T dé - J1LK. VnsimenKko


https://urait.ru/bcode/489137
http://lib.tyuiu.ru/
https://urait.ru/bcode/495492
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http://lib.tyuiu.ru/

JlonoJiHeHUsI 1 U3MEHEHHUS
K padoueii nporpaMmme JUCUMIIMHBI (MOXYJIs1)

Ha 20 -20 yueOHBbIN roj

B paGouyto mporpaMmy BHOCSTCS CIEIYIOIIUE TOMOTHEHHS (M3MEHEHNU):

I[OHOJIHGHI/I?I 1 N3BMCHCHUSA BHEC!

(00HCHOCMB, YUeHOe 36anue, CMenetb) (noonucw) (U.0. ©amunus)

Jlononuenus (U3MEHEHus1) B pabodyro porpaMmMy pacCMOTPEHBI U 0J00PEHBI Ha 3aceIaHuu Kadeapbl

(naumenosanue kageopwi)

IIpoToKoiI 0T « » 20 . Ne
3aBeayronuii kadenpoit 1.0. ®amunusg
COI'TACOBAHO:

3aBeAyroNIHil BeIMTycKatoen kageapoi/

PykxoBoauTh 00pazoBaTebHON MPOTrPAMMBI N.0. ®damunus
« » 20
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