MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET)

AJOKYMEHT NMOAMNMMCAH
b1.B.J1B.06.01 SNEKTPOHHOW NOANWNCLIO

(uHOeKc OuCyuniuHbol)

Ceptudukat: 0104C9930041AF69884C90A90063ED2DBD
Bnapeneu: Kpaeuoea MapnaHHa BuktopoBHa
OevictButeneH: ¢ 02.11.2022 go 02.11.2023

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Peumc.]mnr H yTHJIM3anud OTX0A0B

(HaumeHo8aHUe OUCYUNIUHBL)

10 HAIIPABJICHUIO MMOJATOTOBKH
18.03.02 Duepro- u pecypcocOeperaromiye npouecchl B XuMUYECKOW TEXHOJIOTHH,
He(TeXUMHUH U OMOTEXHOJIOTHH

HaIpaBJIEHHOCTH (MPOhHUIIb)
ParnmonanbsHOE TPUPOIOIONB30BaHKE, PEIUKIIMHT U YTHIIN3aIUs OTXO/I0B

dopma o0ydeHus: 3a04Hast
I'on Habopa: 2020
O6mras Tpynoemkoctsb: 5 3E

PacnpenesieHue 4acoB JUCIHUIJIMHBI 10 CEMeCTPaM

Cemectp 4

dopma KOHTPOJIsA 3auer Hroro
Bun 3ansiTuit
Jlexuyn 4 4
JlaGopaTopHble 4 4
[TpakTHyeckue 4 4
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P
ITpoMexyTouHasl aTTeCTalMs 0.25 0.25
KonraktHas pabota 12.25 12.25
CamocrosTenbHas paboTta 164 164
KonTtpons 3.75 3.75
Hroro 180 180




Pabouyto nmporpamMmmy coctaBui(u):
IIpenonasarens, ['ymuna T.11.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penienzent

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuuIniHbl coctaiena Ha ocHoBaHnuu ®I'OC BO u yyeOHoro miana
HarpaBjeHuss nmoarotoBku 18.03.02 DHepro- M pecypcocOeperaromuye nporecchl B XUMHUYECKOU
TEXHOJIOTMH, HEPTEXUMUN U OMOTEXHOJIOTUN

Cpok neiicTBUs padoueii mporpaMMsbl AUCHHUILIMHBI 10 «31» aBrycra 2025r.

YTBEPXIEHO

Ha 3acenannu kadenps
«XHUMHYECKask TEXHOJIOTHS U PECYPCOCOEPEKEHHE)

(mpotokoi 3acemanust Ne 2 ot «19» centadps 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp OcCBOEHUS AWCIMIUIMHBI — TOBBIIICHHE YPOBHS MPO(PECCHOHATBHON KOMIIETCHIIUU
CTYJIEHTOB TIIOCPEJICTBOM OCBOEHHUS TEOPETHMYECKHX U MPAKTUYECKHMX OCHOB BTOPHUYHOI
nepepadoOTKU Pa3IMYHbIX BHJIOB OTXOJOB M MX YTWJIM3ALMHU C MOJYYEHHEM I0JI€3HON SHEPruH U
BTOPUYHOTO CHIPbS U IPOAYKTOB.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUTMHBL M TPaKTUKA, HAa OCBOGHUU KOTOPBIX OasupyeTcss NaHHas JUCIUILIMHA:
«OO0mias 1 HeopraHW4Yeckass XUMHsL», «TeopeTHdecKkrue OCHOBBI HEPIrO- M PecypcocOeperarommx
MIPOLIECCOBY, «AHATUTHUECKAsA XUMUSY, «bruoxumusy, «Oprannyeckas XUMHU.

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JaHHOUW TUCIUILUIMHBI HEOOXOIMMO KaK
npenuectBytomee: «lIpomeccsl W ammaparbl 3allUThl OKpYyXKawoIed cpeabl», «TexHomoruu
nepepaboTKU M YTHWIM3ALUUU OTXOJOB 2», «IKOJOTMUYECKHUH MPOU3BOJACTBEHHBIM KOHTPOJIbY,
«QHepropecypcocOeperaroniie TeXHOIOTHI.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble Hukaropyt AOCTHIREHIT I[Inanupyemble pe3yJbTaThl
KOMMEeTEeHIUH KOMIIETEHIIH o0yJeHuUs
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)

I1K-2 — ctocoOHOCTH - 3HaTh:

y4acTBOBAaTh B - TEXHOJIOTUYIECKHE ITPOIIECCHI C

COBEpIIICHCTBOBAHUU MO3UINI SHEPTo- U

TEXHOJIOTUYECKUX pecypcocOepexeHus

MIPOLIECCOB C MO3UIUI YMeTs:

9HEPro- u - PUMEHSTH TIEPEIOBBIE TEXHOJIIOTUN

pecypcocOepexeHus, Ha MPaKTUKE C [ETbI0 MUHUMH3AIHH

MUHUMU3AIAN BO3JICHCTBUS Ha OKPYIKAIOITYIO CPETY

BO3JICHCTBUS HA Bnanets:

OKPYXKAIOIIYIO CPeTy - HaBBIKAMH 110 COBEPIIICHCTBOBAHHIO
TEXHOJOTHYECKHUX MPOIIECCOB C
Y4ETOM MHPOBBIX TCHJICHITUH
9KOJIOTHUECKOH 6€30MacHOCTH

[TK-8 — ciocoOHOCTH - 3HATh:

MCIIOJIb30BATh DJIEMEHTHI - METO/1bI BBIOOpa 3P HEKTUBHBIX

9KOJIOTO-3KOHOMHUYECKOTO TEXHOJIOTHH IepepadOTKu 1

aHaJM3a B CO3JJaHUHU MOBTOPHOT'O UCIIOJB30BAHUS TBEPIBIX

9HEpro- u OTXOJIOB B PA3JIMYHBIX OTPACIIAX

pecypcocOeperarommx MPOMBINIJICHHOCTH;

TEXHOJIOTHI - CITOCOOBI JTUKBHJIAITAHU H
00e3BpeKUBAHUS TBEP/IBIX OTXOJIOB,
HE UMECIONINX B HACTOSIICE BpEeMs
TEXHOJIOTHH nepepadoTKu
YMeTs:
- HCTIOJIB30BAaTh TEOPETUIECKHE
3HAHUA O croco0ax yTHIN3AlHUU
TBEP/IBIX MPOMBIIIIIEHHBIX OTXOJIOB B




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(Ko 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

IIPOM3BOJICTBEHHOM JIEATEIHLHOCTH,

- POBOJIUTH AHATIN3 UMEIOIINXCS
TEXHOJIOTUYECKUX, CHIPHEBBIX U
MIPOU3BOJICTBEHHBIX BO3MOXKHOCTEH C
11eJIbI0 Pa3pabOTKu HanboJsee
ONTUMATTBHBIX TEXHOJIOTUIECKIX
IPOIIECCOB

Bnaners:

- HaBBIKaMH PAIlHOHAIIBHOTO U
SKOHOMHOT'O PacxXxoJI0BaHUs
MPUPOTHBIX, MATEPHAIIbHBIX,
TOHHI/IBHO-I-)HepFCTI/I‘-IeCKI/IX n
TPYAOBBIX PECYPCOB;

- BHEJIpEHUS
BBICOKOTIPOM3BOIUTEILHOTO MaJjIo-
I 0€30TX0JHOI0 TEXHOJIOTHYSCKOTO
000py/I0BaHUs U TEXHUKU




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

®opMbl TEKYLIEr0

N KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaMMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OII€HOYHOI0
cpeacrsa)
Moayns 1 Jlexnust Nel HopmartuBHo-nipaBoBast Oa3za B
OCPEAICTBOM .
Y Tunu3anus TBEpAbIX oOmacti oOpamieHusi s C TBEPIbIMU 4 9 €O [TpomexyTouHbIi
- HJIalH-
KOMMYHAaJTbHBIX KOMMYHaJbHBIMU OTXOJaMU U HX tecT Ne 1
KOHCYJIbTaIIHH
otxo110B (TKO) YTUIU3aluUs
CamocTtosarenpHas |CaMOCTOSITENIbHOE U3Yy4eHUE
pabora TEOPETUUECKOE MaTepuajga Ha TeMy:
OcHoBHBIE  METOIBl  MEepepadboTKH
TBEPJBIX KOMMYHAJIBHBIX OTXOJOB: .
[TpoMexxkyTOUHBII
COop W THPOMEXKYTOUHOE XpaHEHHE 4 10 - No |
TecT No
OTXO/IOB, Mycoponeperpy3ouHbie
cranimn  (MIIC) u BeIBO3 TKO.
3axopoHenue. [lo6ouHbIE MpoOLIECCHI,
IPOTEKAIME TpPU  3aXOPOHEHHUHU.
CamocrosrenbHas |CaMOCTOATENBHOE U3Yy4YEHHE
pabota TEOPETUYECKOE MaTepuaja Ha TeMYy: .
IIpoexkTpoBaHre W DSKCILIyaTallUsg 4 8 HpomexyTodrbrid
P p Y TecT Ne 1

3aBOAOB TII0 CKUIaHUIO TBEPAbLIX
KOMMYHAJIbHBIX OTXOJ40B




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
[TpakTyeckoe Ob6pa3zoBanue 3arpsA3HSIOIUX Beinonnenue
3anstue Ne 1 BEILECTB pu pabote [IPaKTUYECKON
MYCOPOCKHUTaTeNbHBIX 3aBOJOB paboThI ¢
. Otuer no
KOHCYJIbTalleH
IPAKTUYECKOMY
4 2 5 MIPENo/1aBaTelIs
3aHaTuo Ne 1 B
Ha popyme
3JIEKTPOHHOM BUJIE
U uepes
KOMMEHTapUH B
3aJJaHUSAX
IIpakTHueckoe ITonuronsr IS 3aXOpOHEHHU Beimonnenue
3aHsTHE Ne 2 0oTx0J10B. Pacuér monurona TBEPABIX MPAKTUYECKON
ObITOBBIX 0TX0J0B. [IpoekTupoBanue paboTHI ¢ 0
. TYET 110
nosmrona 8 KOMITAC-3D KOHCYJIbTalel
IIPAKTUYECKOMY
4 2 5 MpEeno/1aBaTelis
3aHATHIO Ne 2 B
Ha Gpopyme
JJIEKTPOHHOM BHJIE
u 4yepes
KOMMEHTapuu B
3aJaHUSX




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
HpaKTHq;cgoe Pacuer HOpMaTHMBOB 00pa3oBaHus BLIOTHEHNE
o v
3ansTre Ne OTXOJJOB W  JHUMHTOB Ha HX HPAKTHYECKOT
pasMelleHHE. PABOTEI ¢
. Otuer no
KOHCYJIbTalen
PaKTUIECKOMY
4 2 5 MIpeno1aBaTelis
3aHATUIO Ne 3 B
Ha Gpopyme
AJIEKTPOHHOM BU/JIE
U uepe3
KOMMEHTapuu B
3aJJaHUsX
JlaGopaTopHoe Ormpenenenne  Kjacca  OMacHOCTH
3ansTue Ne 1 0TXOJ]a  pacuéTHBIMM  METOJaMH. Oruer 1o
Omnpenenenue KOMIIOHEHTHOTO 4 5 5 1a0opaTopHOMY
cocTaBa OTXOJIOB. Pacuetst 3ansaTHio Ne 1 B
MoKa3aTejel CTENeHH OINaCHOCTU 3JIEKTPOHHOM BUJIE
KOMITOHEHTa OTXO0/a
JlaGopatopHoe Pacuer oOpa3oBanus ¢unbTpara u o
3ansTue Ne 2 uHpuiIbTpaTa ¢ Tena nonurona TKO 5 THET 1o
npu pa3HbIX TUIOTHOCTSX 4 2 5 /1abopaTopHOMY

3aXOPOHCHUA. OHpGI[CJ'ICHI/II/I KJ1acca

OIMIaCHOCTH (I)I/IJ'IBTpaTa C ITIOJIMT'OHA

3ausaTHIO Ne 2 B
AJIEKTPOHHOM BH/JIE




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
CamocrosrenbHas |CaMOCTOATENbHOE U3y4CHHE
pabota TEOPETUYECKOE MaTepuajga Ha TEMY:
Mertoauka U3MEpPEHUd  MacCOBOM
JOJIM  HEPTEHPOAYKTOB B Ipodax .
grenpoayx pobas [IpomexyTOUHBIN
[I0YB, TPYHTOB, HOHHBIX OTJIOXCHUMH, 4 10 - No |
TecT Ne
WIOB, OCaJKOB  CTOYHBIX  BOJ,
OTXO/IOB IIPOMU3BOJICTBA U
noTpedeHus IpaBUMETPUYECKUM
METO0M
CamocrosarenbHas |CaMOCTOSTENIbBHOE U3Yy4eHUE
pabora TEOpPETUYECKOe MaTepuana Ha Temy: 4 8 [TpomexyTouHbIil
Onpenenenye UHKA B 3arpsA3HEHHbBIX TecT Ne 1
MIOYBaX
CamocrosrenbHas |CaMOCTOSITENBHOE U3Yy4YEHHE
pabora TEOPETUYECKOE MaTrepualla Ha TEMY: 4 8 IIpomexyTOUHBIN
brorepMnyeckoe KOMIIOCTHPOBAHME. TecT Ne |
Cxuranue
CamocrostenbHast |CaMOCTOSITEIRHOE H3y4YeHUe .
[TpomMexxyToUHBII
pabota TEOPETUYECKOE MaTepuajga Ha TEMY: 4 8 -
TecT Ne |
buokxomnocruposanne TKO
CamocrosrensHas |[Ipomexxyrounsiii Tect Ne 1 .
ITpoMexyTouHbIi
pabora 4 1 15
TecT Ne 1
IIpomexyTouHas
poMeAtyT 4 0.25 - .
aTTecTanus




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
Monyinb 2 Jlexnus Ne 2 Pertuksivar (BTOpHYHOE HOCPEACTEOM
Y Tunu3anys TBEPAbIX UCIIOJIb30BaHHUE, YTUIIU3ALNSA). 4 5 <<(]§)HﬂaﬁH IIpomexyTOUHBIN
OTXOJIOB PA3JIMYHOTO VYTunuszanust 0OTX0J0B B SHEPTUIO TecT Ne 2
KOHCYJIbTalluH»
[IPOUCXOXKIACHHUS.
Penukn Matepuanos  |[Ipaktuyeckoe Pacuer  3arps3HsiomMX ~ BELIECTB B
3aHsaTHE Ne 4 BBIICJIAIOLIMXCA C OMOrasom Ha bHIOTHCHHC
nosmronax TKO TIpaKTHICCKOn
paboThl ¢
. Oruer o
KOHCYJIbTalen
PaKTUYECKOMY
4 2 5 MIpeno1aBaTelis
3aHATHO0 Ne 4 B
Ha Gpopyme
3JIEKTPOHHOM BUJIE
U uepe3
KOMMEHTapuu B
3aJaHUSX
CamoctosarenbHas |CaMOCTOSTENbHOE U3y4eHUe
pabota TEOPETUYECKOE MaTepuajga Ha TEMY: .
Vrunuszanus u BTOpHYHAS 4 8 . TIpomexyTOuHbIiH
nepepaboTKa Tapbl M YNaKOBOYHBIX Tect Ne 2
MaTepuasoB
CamoctosarenbHas |CaMOCTOSTENIbHOE U3y4eHUe
pabota TEOPETUYECKOE MaTepuajga Ha TEMY: 4 8 ITpomesxyTOouHBIH
OneHka BapuaHTOB IEpepadOTKH tect No 2
OTXO0J10B
CamocrositenbHas |CaMOCTOATEIBHOE N3y4eHHUe
pabota TEOPETUYECKOE MaTepuajga Ha TEMY: 4 8 [TpomexyTouHbIi
VYTunuzauuss aBTOMOOWIIER U HX TecT Ne 2
KOMIIOHEHTOB




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
CamocrosrenbHas |CaMOCTOATENbHOE U3y4CHHE
pabora TEOPETUYECKOE MaTepualla Ha TEMY: 4 8 [IpoMexyTOUYHBII
Yrunuszanus OTXOJIOB TecT Ne 2
raJlbBAHMYECKOT0 IIPOU3BOCTBA
CamocrosarenbHas |CaMOCTOSTEIbHOE U3y4eHUE
pabora TEOpPETUYECKOe MaTepuana Ha TeMy: .
[TpoMexxyTOUHBII
YTumuzanmyst  TBEPABIX  OTXOJIOB 4 10 -
TecT Ne 2
METaJUIyprUYecKiX IPOU3BOJACTB U
YHEPTEeTHYECKUX YCTAHOBOK
CamocrosrenbHas |CaMOCTOATENbHOE U3y4CHHE
pabora TEOPETUUECKOE MaTeprhana Ha TEMY: 4 8 [TpoMexxkyTOUHBII
Yrunuzanus CTPOUTENIBHBIX TecT Ne 2
MaTepHajoB
CamoctosarenbHas |CaMOCTOSTEIbHOE U3y4eHUe
pabota TEOpPETHYECKOe MaTepuana Ha Temy: .
o IIpomexyTOUHBIN
AHanu3  COCTOSIHMSI ~ BTOPUYHOM 4 10 -
TecT Ne 2
nepepadoTKu U yTUIM3aIUN
MOJIMMEPHBIX MaTEPHAIIOB
CamoctosarenbHas |CaMOCTOSTEIbHOE U3y4eHUe
pabota TEOpPETHYECKOe MaTepuana Ha Temy: [TpomexyTOUHBIN
4 8 -
Omnpenenenue AITAB B TecT Ne 2
POM3BOJICTBEHHBIX OTXO0/1aX
CamocrositenpHas |CaMOCTOATEIBHOE N3y4eHHUe
paboTta TEOPETUUECKOE MaTepuaja Ha TeMYy: .
[TpoMexxyTOUHBII
CnocoOsl Mou(pUKAIMA BTOPUYHBIX 4 10 - No 2
TecT Ne

MOJIMOJIE(HHUHOB.
OTXOJIOB TIOJTUAMHJIOB

[TepepaboTka

10




®opMbl TEKYLIEr0

N KOHTPOJIA
Mopnyas (pa3aen) BUHII HaHMeHOBamfe TEM 3aHsTHH CemecTtp Obnem, baniasl | UHTepakTHB, 4. (HAaMMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OIIEHOYHOT 0
cpeacrsa)
CamocrositenbHas |CaMOCTOATEILHOE H3y4YeHUE
pabora TEOPETHUUECKOE Marepuajga Ha Temy:
Mertonpl  mepepabOTKM  OTXOOB 4 10 i [TpomMexyTodHbII
MOJUBUHWIXJIOPUAHBIX  IJIACTUKOB. TtecT Ne 2
Yrunuzanus OTXOJIOB
MOJIMCTUPOJIBHBIX TUIACTUKOB
CamocrositenbHas |CaMOCTOSATEILHOE U3Yy4eHUE
paborta TEOPETHUECKOE Marepuaja Ha TeMy:
buopaznaraembie MJIACTUKH B .
UHAYCTpUU ynakoBKu. IloHsTne u 4 10 - HpomesicyTourri
CBOMCTBA OMpasyiaraéMbIX IJIACTUKOB. recr No 2
B3anmoperictsue OupasznaraeMbIx
IJIACTUKOB C OKPYXKAKOIIEH Cpenon
CamocrositenpHast |CaMOCTOATETEHOE H3y4YeHUe
paboTta TEOPETUYECKOe MaTepuaja Ha TeMY:
DKoJioruyeckass ~ MapKUpOBKa  Ha
yrmakoBKe. 3HaKH s 0003HAYCHHUS
HKOJOTUYHOCTH TPEJAMETOB B IEJIOM
U UX OTJACIbHBIX CBOWCTB. 3HaKH,
MIPU3BIBAOIIINE K CcOEPEKEHUIO TIpoMexKyTOUHBbIiT
OKpYKaroleu Cpeabl. 3Hakw, 4 8 B tect No 2

OTpaXXaromue OIMaCHOCTh MNpEaAMETa

JUIs  OKpykaromiei cpensl. OOmue
TpebOBaHMS K COIEP)KAHUIO
IKOMapPKUPOBKU B Poccun.
PeKOMeHI{aHI/II/I 10 IMPUMCHCHUIO

9KOMAapKUpPOBKH TOBAPOB

11




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm, p
Mopnyas (pa3nein) . . Cemectp bannbl | UHTEpakTHB, 4. (HaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
CamocrosarensHas |[Ipomexxyrounsiii Tect Ne 2 A 1 15 [IpOMEKYTOUHBIIT
pabora TecT Ne 2
HTorosslii TECT
4 3.75 40 3auer
Hroro:| 180 100

12




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[lpu  peanmsanmu  y4eOHOTO  Kypca  JIUCIHHUIUIMHBI — HCIOJB3YETCS  TEXHOJIOTHUS
JUCTAHIIMOHHOTO OOydYeHHs, BKIIOYAIOMIAs JIEKIUH M J1a0opaTopHble paboTHl IMOCPEICTBOM
AJIEKTPOHHBIX  y4EOHO-METOJUYECKUX MAaTEepHalioB, pa3MEIICHHBIX B oOywaromed cpene ¢
UCIIOJIb30BaHNEM KOMITBIOTEPA, TIOIKIFOUEHHOTO K ceTu MHTepHeT.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI
HpI/I OCBOCHHUHU TCMbI HeO6XOI[I/IMOZ

° HU3YUUTHh y‘Ie6HBII‘/1 MaTcpHrall o JUCHUILINHE ((PGLII/IKJII/IHI‘ " yTWIHA3alus OTXOOO0B»,
HCIIOJIb3Ys JIGKHHOHHBIﬁ MaT€puall U MaT€pHrall OMOJIMOTEYHOTO (1)0H,Z[a 10 ﬂaHHOﬁ TEMATHUKCEC,
° AKIICHTHUPOBATh BHUMAHUC HA U3YYCHHUU MCTOAUK ITPOBCACHUA HSMCPCHHﬁ, pacycToB

I1/IB 1 HopMaTHBOB 00pa30BaHMS OTXOJIOB.

MeToaudeckue peKOMEHIAIUN K BHITIOTHEHUIO CAMOCTOSITEIILHOW PaOOTHI:

1. U3yyeHune TEOpEeTHUECKOro MarepHaja M0 HM3y4aeMOW TeMe, W3JI0)KEHHOTO B y4eOHO-
METOAMYECKOM TTOCOOHH.

2. Bonpocsl 11 caMoCTOSATENbHON PabOThI CTYACHTOB

1) Buasl TBEpABIX KOMMYHaIBHBIX OTXOOB.

2) YTunuszanust 0TX0A0B B SHEPTHIO.

3) YTunuzanys 1 BropuaHas nepepaboTka Tapbl U YITaKOBOYHBIX MaTepPHAJIOB.
4) [Tupoan3 NpOMBILUIEHHBIX OTXO0B.

5) OcHoOBHbBIE METO/IbI IEPEPAOOTKH TBEPIBIX KOMMYHAJIBHBIX OTXO/IOB.

3. [MoxroroBka K 3aHATHSIM (J1a00PATOPHBIM M MPAKTHYECKUM 3aHSATHIM U MTPOMEKYTOUHBIM
TecTam).

4. CaMOCTOSTEeNbHOE MPOYTEHHE, MPOCMOTp, MHTEepHET-pecypchl, OBTOPEHHE Yy4eOHOTO
Marepuaa.

5. IloAroToBka OTYETOB M0 JTAOOPATOPHBIM M MTPAKTUICCKUM 3aHSATHSIM:

6.1. [IpenocraBiieHne OT4YETa B SJCKTPOHHOM BHJIE ¢ Ha3BaHWeM (Qaiina, Hanpumep DPT063-
16011 ITP1_WMBanoB N.U. B cooTBETCTBHE C BAPUAHTOM U TPEOOBAHUSMU K COJCPIKAHUIO OTUETA.
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7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
OT4eTsl MO NMpaKTUYECKUM 3aHATHSIM No
4 TTK-2, TIK-8 1-4 u naboparopHbiM 3aHATUsAM Ne 1-2 B
9NEeKTpoHHOM Buue. IIpomexyTouHbie
TecThl Ne 1-2.

7.2. TunoBblie 3alaHusl WJIN UHBIC MaTepUuaJibl, He()ﬁXO}IHMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1 OTYer 10 NPaKTUICCKOMY 3aHATHUIO
(HaumeHOBaHUE OYEeHOUHO20 CpedcmBa)

TunoBoi npuMep 3a1aHuA

IMpakTnyeckoe 3ansaTue Ne 1. Ilosurons! 19 3axopoHenusi 0Txoa0B. Pacuer mosurona
TBepPAbIX OLITOBBIX 0TX0/10B. [IpoekTUpoBanue nmoaurona B kommnac 3D.

Heab paGoTbl: OCBOMTH METOAMKY pacdera 3JIEMEHTOB APEHAXHOW CHUCTEMBbI uid cOopa
¢unbTpaTa ¢ Tepputopuu Kapt nosmrona ThO.

Teopernveckasi 4acThb

s cOopa m oTBojma ¢uiIbTpaTa C IUIOMIAJOK CKIQJIHPOBAHHUS OTXOJOB IMPOCKTHPYETCS
JIpEeHaXKHas! CUCTEMa, COCTOSIIAst U3 MIACTOBOTO JpeHa)xa U IpeHaKHbIX TpyO. [peHaxHas cucrema
JIOJKHA OBITH 3aIPOSKTUPOBAHA TAKMM 00pa3oM, YTOOBI 0OECTICUUTh BO3MOKHOCTD €€ KOHTPOJISI U
MPOMBIBKM BO BpeMs JKCIUTyaTali. B Ha3eMHBIX MOJIMIOHAX B 3aBUCMMOCTH OT HUX XapakTepa,
TUAPOJIOTUYECKUX M TEOJOTUYECKHX YCJIOBUN OCHOBAaHMS TOJIMTOHA MPUMEHSIOT JIPEHAXKH TPeEX
TUIIOB: TOPU3OHTAIbHBIN, BEPTUKAIbHBIA U KOMOMHUPOBaHHBIN. V3 Bcex mepedncieHHBIX THUIIOB
JpeHaXe TMPUMEHSEMBIX B COOPY)KCHHMH IIOJUTOHOB, HaumOoOJiee YacTo BCTpEYACTCS
TOPU3OHTAIBHBIN TPyOUaThIil ApeHax. [ OpHU30HTANBHBIN JPEHAX WCHONB3YETCS AJS MOHMKEHUS
KpUBOW JENpeccud B Telie TOJUIOHa, KaK B MPOIECCE €ro CTPOUTENbCTBA, TaK M B TMEPHOJ
OKCIUTyaTallK; SBISETCS OCHOBHBIM JPEHUPYIOUIMM SJIEMEHTOM MPOTUBOGUIBTPAIIOHHOTO
9KpaHa, O0O0ECTeUMBAIONIMM CHIDKCHHE JIaBJICHHMs BOABl HAa HIDKHUN CJIOW SJKpaHa W OTBOJ
(GUIBTPAIIMOHHBIX BOJA. B KOHCTPYKTUBHOM OTHOIIEHHUU OH COCTOUT U3 JABYX OCHOBHBIX 3JIEMEHTOB:
TOPU3OHTAIILHON Mep(OpUpOBaHHOM TPYOBI, MPOKIJIAIbIBAEMOI IMOJ YKJIOHOM He MeHee 1 %, u
oOpaTtHOrO (DUIBTpa, YKIAABIBAEMOTO MO MepdOopupyeMOil YacTH WM BCEMY IMEPUMETPY TPYObI
(pucyHok 1).
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1 — cBanoOuHBIN IPYHT, 2 — APEHaXHBIN CIIOH, 3 — JpeHa)xHas Tpyo0a,
4 — MUHEpaTbHBIN U30JIAIIMOHHBIN CJION, 5 — reOJIOTUYECKHH Oapbep,
6 — MIaHUPOBOYHAS OTMETKA OCHOBAHHSI KapTHI.

Pucynok 1 — KoncTpykuus agpeHaxa u 3aliuTHOro 3kpasa noiaurosa TbO

Matepuansl, IpUMEHsSEMbIE JUIsl YCTPONCTBA IUIACTOBOIO JpEHa)Xa M JIPEHAXKHBIX TPYO,
JIOJDKHBI ObITh XUMUYECKU U OMOJIOTHUECKH YCTOMUYUBBI M NOAOUPAIOTCA TaKUM 00pa3oM, YTOOBI
XMUMHKO-(HU3UIECKre CBOMCTBA (pubTpaTa n Mexanumdeckue Bosaeiictsus ot ThO He mpuBenn ObI K
OoTKa3aM B paboTre cucrembl. [ BOJOOTBOJAIIEIO CJIOS JOJDKHBI NPUMEHATHCS HPOMBITHIE
MaTepHalbl, IPEANOYTEHNE OTAAETCS MaTepuaiaM ¢ YacTUIaMH KpyToi (Gopmel. PazMeps! yacTui
MarepHaia, IPUMEHSEMOro JJs BOAOOTBOASILIETO CJ0s, JOJDKHBI HaXOIAUThCsA B mpexaenax 16-32
mMm. s oTBenmeHuMs (uibTpaTa MCIONB3YIOTCS TPYObI, 2/3 KOTOpBIX mep(opupoBaHbl MU
npope3anbl. Hanmenpmii quaMeTp qpeHakHbIX TpyO posnkeH 0bTh 300 MM. TpyObl HOIKHBI OBITH
YIOKEHBl TaKUM O0pa3oM Ha MOBEPXHOCTH CHHTETHYECKOW THAPOW3OIISLUHM, YTOOBI (HIBTPAT
OTBOJAMJICSI CO BceH MOBEPXHOCTH moyuroHa. I[IpoyHocTs Tpy0 Ha cxkaTtue JOKHA OBITH
OIIpeJIeJIEHa PACUETOM.

Pacuer npeHaxkHOil cucTeMbl (YKJIOHBI M YacTOTa pAaclOJIOKEHUS JPEHAXHBIX TpyoO)
IIPOBOAMTCS HAa OCHOBAHUHU MPOEKTA JPEHAKHOW CHCTEMBbI MOJINTOHA, UCXOJ U3 Ie0JIOTUYECKOM,
THJIPOTr€0JIOTHYECKO, THIPOIOTHYECKON 0OCTaHOBKH.

Cobupaemblii U1 OTBOJMMBIM C MONUroHa (UIBTPAT COOMPAETCS B KOHTPOJIbHBIE MPYIbl U
3aTeM I0JIBEPIraeTCsl OUUCTKE.

Pacuer npeHaxka BeqyT B TaKOil OCJIEI0BATENbHOCTH.

OnpenenstoT NpUTOK GUIBTPATa K JIPEHE, M3/CyT.Ha 1 n.m o popmyme 1:

_4F
T

Q (1)

ap

r7ie  — pacyeTHOe HHPMIbTPAIIMOHHOE MUTaHUe, M/B CYTKH Ha 1 M
F — Bogoc6opHas miomaab MoJUroxHa, M
|,,p—UTHHA APEHBI, M.

[locuntaB 3HaueHHWe WHOWIBTPALMOHHOTO MUTAHUSA, ONPEACISAIOT IOJOXKEHHE KPHUBOM
JIETIPECCUM Ha TpaHulax nojuroHa. I[lpu ycTpoilcTBE OIMHOYHOW NIPEHBI, PACIOJIOKEHHON B
CepeauHEe OCHOBAHHUS MOJIUTOHA (PUCYHOK 2).

B cnydae BbICOKOTO mMoAbEMa JENPECCHOHHOW KPHUBOW M BhICAYMBAHUM (UIbTpaTa Ha
OTKOCax IOJIMTOHA, OJMHOYHOM ApeHbl — HemocTaToyHo. [loaToMy HEOO0XOAMMO pPaccMOTpPETh
YCTPOMCTBO HECKOJIBKUX JAPEH, KaK 3TO MOKa3aHO Ha PUCYHKE 3.
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H — BbICOTa IENTPECCHOHHOM KPHBO;
R — ropuzoHTanpHas npoeKkus AeNpPeCCUOHHON KpUBOM.

Pucynok 2 — Cxema ipeHaxka ¢ OJMUHOYHOM JIpeHON

BricoTa BBIKIMHUBAHUS JCTPECCHOHHON KPUBOM HA OTKOCE IMOJHWIOHA, M, HAXOJIUTCS TIO
dbopmyne 2:

Q'R
H= | @

riae R — ropusoHTaneHasi poeKus KpUBOW JIENPECCUH, M;
K — ocpennennslit K03(GUIHEHT GIIBTPAUN CBAJOYHOTO TPYHTA, M/CYT.

k]

H — BrIcOTa nenpeccnoOHHON KPUBOIi;
B — MexnpeHHoe paccTosiHuE.

PI/ICYHOK 3 —Cxema ApCHaKa C HCCKOJIbKUMU JpCHAMU
Toma, 3aaaBasiChb Tpe6yeM0171 HOpMOﬁ OCYIICHUA TCJIa TIOJMUI'OHA Hl, BBIYHUCIIAIOT

MEXIPEHHOE PACCTOSIHUE.
MexapeHHOe pacCTOsTHHE, M, PACCYMTHIBACTCS 110 hopmyIie 3:
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K
B=2-H,- |— 3)

PacueTHoe unciio AOpPEH,

N=— (4)

rae Bx — pacuerHas mupuHa (I7MHAa) KOTJIOBAaHA, M;
B — MexapeHHOe pacCTOSIHHE, M.
YTOouHEHHOE MEXKIPEHHOE PACCTOSIHKE, M, HAXOAUM 110 hopmyre 5:

B
Bl = _k
N ®)

BHyTpeHHuil 1uameTp ApeHakHbIX TPyO MoAOMparoT, 3aJaBasich 3HAYEHHEM MPOJ0IHHOIO
YKJIOHA JAPEHBI U yJIeTbHOT0 MPUTOKA (UIIbTpaTa.

IIpumep pacuyera.

Onpenenuth HEOOXOAUMOE KOJIMUYECTBO JAPEHAXKHBIX TPYO U PACCTOSHUE MEXAY HUMH, Ha
noymrone miomaapio — 50 ra (mmpuna kotiaoBana 500 M.), ¢ BBICOTOM OTKOCOB — 7 M, B Ka4eCTBE
CBAJIOYHOIO TpyHTa ucnonb3yercs cyneck (K= 0,7), npu pacueTtHoM HHOUIBTPALMOHHOM MUTAHUU
500 MmM/ron, nTUHA IPEeHBI OepeTcs paBHas JMHE KoTiioBaHa — 1000 M.

1. PaccunutbiBaeM cpeHeCyTOUHOE MH(UIBTPALMOHHOE TUTAHUE:

q=500/365=1,37 mM/cyT,

MepPeBOIUM MOJTy4YeHHOE 3HayeHue B M/cyT — g = 0,00137

2. OmnpenensieM MpUTOK GrtbTpaTa K apene (popmyna 1):

Q=0,00137 - 500000 / 1000 = 0,69 m3/cyT. Ha 1 .M.

3. OmpenensieM BBICOTY JAETPECCHOHHON KPUBOW MPH 3aJ0KEHUU OJHOW JIpeHbl (popMmyina
2): Tak kak 3ajl0’keHa OJIMHOYHAS JIPeHA M0 CepeHe KOTIoBaHa muprHa kotoporo 500 M, paauyc
JENPECCUOHHON KPUBOM (paccTOsIHUE OT OTKOCA IMOJIUIOHa 10 IpeHbl) OepeM paBHBIN 250 M.

0,69 - 250 c
H = 07 15,7 m

4. CpaBHMBaeM MOITYYEHHOE 3HAUEHUE BBICOTHI JENPECCUOHHON KPUBOM C BBICOTON OTKOCOB
MOJINTOHA: BBICOTA BBIKJIMHUBAHUS JETIPECCHOHHON KPUBOW MPEBBIILIAET 3HAUEHHUE BHICOTHI OTKOCOB
MOJIMTOHA, CIIEA0BATENbHO, MPON30iiieT BhicaunBanue GpunbrpaTa. OHON APEeHBI HEJOCTATOYHO.

5. 3agaBasch TpeOyeMoil HOPMOIT OCYIIIEHUS Tejla TOJIMTOHA, PABHOW BBHICOTE OTKOCOB — 7 M.
BbIUHCIIsiEM 110 Gpopmyie (3) MeXIpeHHOE pacCTOSHHUE:

0,7
B=2:7" |——===316,5

0,00137
6. Berumcnsiem pacueTHOE YUCIIO ApeH 1o dopmyie (4):
500
N = = 1,58
316,5

OxpyrIisieM MOJIy9eHHBIN pe3yibTat J0 MEI0ro B 00JBIIyI0 cTOpoHy, N = 2.
7. YTOUHEHHOE MEXAPEHHOE pacCcTOsIHUE orpesienseM 1o dpopmyse (5):
B1=500/2 =250 m.
3agaum 11 CaMOCTOSATEIbHOTO BBINOJTHEHHU S
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1. Onpenenuts TpeOyeMoe KOJIMUYECTBO APEHAXKHBIX TPYO MPH MPOESKTUPOBAHUH IOJIUTOHA
CO CJEAYIOUIMMHU NapaMeTpamMH (3Ha4eHUs MapaMeTpoB MOJUIOHA MPEICTABIIECHbI 110 BApUaHTaM B
tabnuie 1): Beicota 0TKOCOB A, mMpuHa KoTioBaHa B, niuHa apeHbl paBHa JiiMHE KOoTiIoBaHa C,
UHOQWIBTPAMOHHOE IUTAHUWE IIOJIMIOHA (, HCHOJb3yeMbl cBanoyHble TrpyHT D (3HaueHus
Ko dunrenTa GuIbTpauK IpyHTA MIPUBEICHBI B TA0IHUIE 2).

Tabmuna 1 — 3HayeHns napaMeTpoB MOJUTOHA

A M B,m C,m D
Bapuart (o 1-oit (o 2-oit (o 3-oit (o 4-oit (o 5-02"1 GyKse
OyKkBe OykBe OykBe OyKBe
bamuim) bamuum) bamuun) bamuum) Pamnnin)
AEJLP.X,D 10 500 800 CyIech 500
b, X,M,C.I,}1O 8 400 700 CYTJIUHOK 450
B,3,H,T,4,51 6 600 1000 rJIMHA 400
I,11,0,V, 111, 4 450 600 CYTJIMHOK 470
JLKIT,®, 1] 2 550 750 cyIech 490

Tabnuna 2 — 3Hauenus kodpduimeHTa GUIbTpaluu rpyHTa

CBanouHslil rpyHT CyIIeCh CYTJIMHOK IJIMHA
K, m/cyT 0,1-0,7 0,005-0,4 0,005

2. OmnpenenuTh AOCTaTOYHOE JIM KOJIMYECTBO APEHAXKHBIX TpyO E 3aokeHo Ha MOJIUTOHE,
UMEIOLIEM CIIECAYIOIIME XapaKTePUCTUKH: BbICOTA OTKOCOB A, IIMpUHA KOTJIoBaHa B, nnuHa
koTioBaHa C, MCNOJIb3yeMblil CBAJIOUHBINA IpyHT D (3HaueHus koadduuneHTa GuiIbTpauu rpyHTa
npuBefeHbl B Tabnwme 2), WHOWIBTPALMOHHOE MUTaHHWE MmoimroHa (. JnmHa npeHsl Oepercs
pPaBHOH JUIMHE MOJIUIOHA (XapaKTePUCTHKH MOJIMIOHA [IPECTABIICHBI 110 BapuaHTaM B Tabnuue 3).

Tabnuua 3 — XapakTepuCTHUKHU MOJIUTOHA

Bapuant A M B,m C,M D E q
(o 1-oit (o 2-oit (o 3-oit (o 4-oit (mo 5-oit | (mo 6-oit
OykBe OykBe OykBe OykBe OykBe OykBe
bamunuu) | ¢pamunun) | ¢pammwiuu) | pamwinu) | pamMunauun) | pamMuInn)
AE,JLLP.X,D 6 400 400 cyrmuaok | 10 600
B, X,M,C,ILLIO | 10 500 600 Cynech 8 500
B,3,H,T,4,51 9 550 700 rJIMHA 6 400
I, 1,0,V 111, 8 475 500 CyrmuHOK | 9 450
JLKIT,®, 1] 7 450 550 TJIMHA 7 550

3. Omnpenenuts AIUHY JpPEHAKHOM CHCTEMBI, 3aJI0)KEHHOM Ha IIOJUTOHE, HMMEIOIEM
CIEAYIOIIME XapaKTEPUCTHKU: BBICOTA OTKOCOB A, IMMpUHA KOTIOBaHa B, mnmnHa xotrioBaHa C,
UCTIOJIb3YeMbIi CBaJIOYHBIN IPpyHT D (3HaueHust kodpduureHTa GUIbTpaluy IpyHTa MIPUBEICHBI B
tabnuue 2), "HQUIBTPALIMOHHOE MUTaHUE MOoJUroHa . JlimHa ApeHaxHbIX TpyO Oepercs paBHas
3HaueHuto B. Haiitu paccrosHue Mexay ApeHamMHu U YAEJIbHBIM NPUTOK Ha | MOTOHHBIA METp
JIPEHBI, UCTIONB3Ys CIIEYIONINe JaHHbIE (Tabmuia 4).
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Taobnuua 4 — VicxonHble 1aHHBIE

Bapuant A M B,m C,m D q
(o 1-oit (o 2-oit (o 3-oit (o 4-oit (o 5-oit
OykBe OykBe OykBe OyKBe OykBe

bamuim) bamuum) bamuum) bamuum) bamuum)
AE,JILP.X,D 10 500 1000 CYTJIUHOK 450
b, X,M,C.I,}O 8 600 800 Cymnech 400
B,3,H,T,4,51 7 400 900 cyrech 500
11,0,V 11I, 9 450 800 CYTJIMHOK 475
JLK T, @, 1] 8 550 1000 rJIMHA 425

4Ilo paccuuTaHHBIM MapaMeTpaM CHPOEKTUPOBATH IOJUIOH C TOMOIIBIO MPOTrPaMMBbl
komrac 3D.

5. OTBETUTH Ha KOHTPOJIbHBIE BOPOCHI:

1) daiiTe onpenencuue qpeHaKHON cucteMbl moimronoB ThO u ee HazHaueHue?

2) Ha3oBuTe KOHCTPYKIIHOHHBIE JIEMEHTHI IPEHAXHOH cucTeMsl nosurona THO?

3) Onpenenenne miotaoctu TKO.

4) Onpenencuune qucrnepcHocTr TKO mo ckopoCcTr ocakaeHus..

5) IMonuronsr Ha Tepputoprn CaMapckoit 00JacTH.

6. [ToArOTOBUTH OTYET MO MPAKTUYECKOMY 3aHATHUIO.

7. ®opma oT4eTa IO MPaKTUIECKOU padboTe

TUTYIbHBIN JTUCT

Ha3zBanue 1 HOMep NPaKTUYECKOro 3a1aHUS

Llenp u 3amaun

TeopeTnyeckas 4acThb

HcxonHble JaHHBIE

Pacuer

PGSYJ'IBTaTBI pacucTa U BBIBOJBI 110 pa60Te

OrtBeTH Ha KOHTPOJIbHBIC BOIIPOCHI

Kpurepun onenkmn:
5 0GaJIOB — CTYJEHT BBIMOJIHWI PaboTy B MOJHOM 00beme, 0e3 ommnOok. OTBETHI Ha BCE
MOCTaBJIEHHBIE €MY BOIIPOCHI.
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4 Gaya — CTYZIEHT BBIIOJIHHI paboOTy B OJTHOM oObeMe. JlomycTui ogny ommoky. OTBETHI
Ha BCE ITOCTABJICHHBIE €My BOIPOCHI.

3 Gaya — CTYIGHT BBIMONHII padoty. Jlomyctun oqHy omuoOKy. OTBETHII TOJBKO HA OJIUH
BOIIPOC.

2 Gamna — CTYJAEHT BBIMOJHUI padory. Homyctun 6onee 2 ommbok. OTBETHI TONBKO HA
OJIH BOIIPOC.

1 Gamn — cTyaeHT BhIMONHUI paboTy MeHee yeM Ha 50%, He OTBETWIJI HU Ha OJIMH BOIIPOC.

0 6anyIoB — CTYZIEHT HE BBHIITOJHHI paloTy.

7.2.2 OT4er 1o 1a00paTOPHOMY 3aHITUIO
(HaumeHosanue oYeHoUHO20 cpeocmsa)

Tunosoii npumep 3axaHus

JladoparopHoe 3ansitue Ne 1. OnpenesieHue KJacca OMACHOCTH OTX0a PacCHYEéTHBIMM
MeToaaMu. OnpeneneHne KOMIIOHEHTHOIO COCTaBa O0TX00B. PacueTnl nmokasareseil creneHu
ONACHOCTU KOMIIOHEHTA 0TXO0/A.

DKoJoTHYecKasl OMAacHOCTh OTXOJa — KauyecTBO, KOTOpOE MPEICTaBiIsieT CcoOou
COBOKYITHOCTh OITACHBIX CBOWMCTB, HAXOMSIIUXCS B (DYHKIIMOHATHLHOM EIMHCTBE U CIIOCOOHBIX
OKa3bIBaTh OTPULATEIBHOE BO3/ICHCTBUE HA OKPYKAIOILYIO CPEAY U YEJIOBEKa.

OrnacHble OTXOJIbI — OTXO/IbI, COJIEPIKAIIME B CBOEM COCTaBE BEIIECTBA, KOTOPHIE 00JIadar0T
OIHUM U3 OMNAaCHBIX CBOWCTB (TakKUM KaK TOKCHUYHOCTb, WH(EKIHOHHOCTh, B3PHIBUATOCTb,
M0’KapOOMacHOCTbh, BBICOKAsI PEaKIIMOHHAS! CIOCOOHOCTH) M IPUCYTCTBYIOT B TAKOM KOJIMYECTBE U B
TakOM BHJI€, YTO IMPEACTABISIIOT HEMOCPEACTBEHHYIO WM IOTEHUUAIbHYI0 OINACHOCTh s
37I0POBBS JIIOJIEH WM OKPY>KAIOIIEH Cpe/ibl KaK CaMOCTOSITENIbHO, TaK M NP BCTYIUICHUH B KOHTAKT
C APYTMMH BEIIECTBAMU.

Ormpezenenue Kiacca OMacCHOCTH MPOMBIIIUICHHBIX OTXOJ0B OCYIIECTBIISETCS HA OCHOBAHUH
pacuera UHJIeKCa OMAaCHOCTH.

NHpekc onacHOCTH OTXOJI0OB — MHTErPAIbHBIN MMOKA3aTeNb, XapaKTEPU3YIOIINI OIMACHOCTh
0TXOJa IIPU €ro BO3ACHCTBUU HA OKPYKAIOLLYIO CPEAY U YEJIOBEKa.

Kiacc omacHocT 0TX0/la — XapaKTepUCTUKAa OTHOCHUTEIBHOW JKOJIOTMYECKOW OIMAaCHOCTH
0TXOJa, BBIp@)KEHHAs! B BHUJIE YMCJIa, KOTOPOMY COOTBETCTBYET OINPEIECICHHOE 3HAUYEHHUE MHIEKCa
OTIaCHOCTH OTXO/Ia.

YCcTaHOBNEHHBINM KJlacc OMAacHOCTH OTXOJa OmperenseT TpeboBaHUsS K BBIOOPY Taphl,
croco0aM XpaHEHHUs, TPAHCIOPTHUPOBKH OTXOJOB U K OOBEKTaM pa3MeIIeHHs OTXO0/A0B. B
3aBUCHMOCTH OT KJIacca OMACHOCTH YCTaHABIMBAETCS HOPMATUB IUIATHI 332 pa3MEIEHUE OTXO/I0B.

NHpmekc omacHOCTH oOTXOAa OIpEAeNsSeTcsl pPacyeTHBIM METOJIOM C HCIOJIb30BaHUEM
TUTUEHUYECKUX XapaKTEPUCTUK M TOKCMKOMETPUYECKHUX [apaMETpPOB BEIIECTB C YYETOM
B3aMMO3aMEHSIEMOCTH HEKOTOPHIX M3 HUX. OlleHKa KJlacca OMAaCHOCTH OTXO0Jia CJIIOXKHOTO COCTaBa
MIPOU3BOJUTCS IO COEAUHEHUSAM, ONIPEAEISAIOIINM YPOBEHb TOKCUYHOCTH OTXO/A.

1. Onpenenenue Kiacca OMacCHOCTH MTPOMBIIIUIEHHBIX 0TX0/10B Ha ocHOBe [1JIK xumudeckux
BEILIECTB B IMOYBE.

Pacuer unnekca onacuoctu (Kj) Bexyt mo dpopmyse 1:

o _ K (
(S + Co; 1)

rae [1JIK; — npenenbHO AomycTUMAasi KOHUEHTpAIUsl TOKCUYHOTO XMMHUYECKOTO BEIIECTBA,
COJIEpXKAIIErocsi B OTXO/IE, B TTIOUBE, MI/KT;

S — K03 GUIMEHT, OTpa)aroIIMii PacCTBOPUMOCTh €r0 B BOJAE, Oe3pa3MEpHbBI W paBHBIN
PacTBOPUMOCTH JTAaHHOTO XUMHUYECKOTro BemiecTBa B rpammax Ha 100 r Boasl npu 25 °C, neneHHOU
Ha 100. 3HaueHue BenmuuHbl S HaxoauTcs B uHTEepBaie oT 0 mo 1. [Ipu pacTBopuMocTH Oosbiiie
100 r B 100 r Boab! K03 (HULIMEHT NPUHUMAETCS PaBHBIM 1;
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Cp — coaepkaHue JaHHOTO KOMIIOHEHTa B OOIIEH Macce OTXoda, MaccoBas A0S, 1 —
MOPSIKOBBIM HOMEp JAHHOTO KOMIIOHEHTA.

Bennuuny K; okpyrisitor 1o 1-ro 3Haka nocie 3ansiTou.

B ciyuae, korja omacHOCTh OTXOJa OIpeNessieTcsl M0 KaTHOHY WM aHHOHY TOKCHYHOTO
KOMIIOHEHTa OTXOJa, MCIIOJb3yeTCs PACTBOPUMOCTh KOMIIOHEHTa OTXOJa B IEpecueTe Ha KaTHOH
(aHMOH).

2. Onpexnenenue kiacca onacHOCTH mpu orcyrcTBud 111K B mouse/

Pacuer unaekca onacHoctu (Kj) BemyT s KaKaoro KOMIOHEHTa 0TXoja o hopmyine (2),
ucnonb3ys Benuuuny J1/{so Uit JaHHOrO KOMIIOHEHTA.

JIls0 — cpeansisi cMepTenbHas /1032 MpPU BBEACHUM B KeNylnoK, Mr/kr. Ilpum Hamuuuu B
CIIPaBOYHMKE HECKOIBKUX 3HaueHU JI /{50 115 pacueTa NpUHUMAaOT MUHUMAJIbHOE 3HAYEHHUE.

K = lg(J1;,) (
' S+01F+C, 2)
rne F — ©Oe3pasmepHbiii KOXDGUIMEHT JETYy4eCTH JAHHOTO KOMIIOHEHTA, pPaBHBIN

OTHONICHUIO JaBJCHMSI HACBHIIIEHHOTO Mapa WHAMBUAYAIbHOTO KOMIIOHEHTa B MM PT.CT. MpH
temneparype 25 °C k 760 MM pr.cT. 3HaueHHue BeauuuHbl F Haxonutes B uaTepBaie ot 0 1o 1.

S — JerydecTh ONPEAENSIOT TOJIBKO JJISl BEIIECTB, UMEIOIIUX TEeMIIepaTypy KUIIEHUs MpU
760 MM pt.cT. He Bbilie 80 °C. OcranbHble 0003HAUYEHUS TE K€, 4TO B popmyie (1).

3. Onpenenenue kiacca onacHOCTH npu orcyrerBuu [1JIK xumMuueckux BeliecTB B Mo4Be U
J1 Ts0.

[Ipu orcyrcrBum IIJIK B mouse u JI/lsp Jisi HEKOTOPBIX KOMIIOHEHTOB OTXOJIOB, HO NpHU
HaJUYMHM BEJIMYMH KJIACCOB OMACHOCTU B BO31yXe paboueil 30HBI B ypaBHEHHE (2) MOICTAaBISIOT
ycioBHbIe BennunHbl J1/{50, OpMEHTHPOBOYHO OIpenessieMble 0 MOKa3aTeNi0 Kilacca OMacHOCTU B
BO3JlyX€ paboueil 30HbI C TOMOIIBI0 BCTIOMOTaTeIbHONU TaOIHIIBI 3.

4. OmnpeneneHre CyMMapHOTO MHIEKCAa OMAaCHOCTH.

PaccuntaB K nist OTACIBHBIX KOMIIOHEHTOB OTXO0/a, BEIOUPAIOT HECKOJIBKO (HE Oojee Tpex)
BeJyIIMX KOMIIOHEHTOB OTX0/1a, UMEIOIIUX HanMeHblee 3HaueHue K, mpuuem K< Ko< K.

3arem 1o gopmysie (3) BexyT pacueT MHACKCA OMacHOCTH oTxoa Ky!

— IO TPeM BeayIlMM KoMnoHeHTaM npu ycinoun 2K1>Ks;
— 0 IByM BeAyLIUM KoMIloHeHTaM Iipu ycinoBuu 2K1>Ks, Ho 2K 1< K,

> n2 i 3)
1

r7ie N — KOJIMYECTBO BEAYIIUX KOMIIOHEHTOB 0TX0/1a (n<3).
[Tocne pacuera Ky ompenenstor Kiacc OmacHOCTH OTXona rmo Tabnume | mpu pacuere Ha
ocHoBe I1JIK B mouBe (1.1) unu mo Tabawuie 2 npu pacyere Ha ocHoBe JIJI50 (mm. 2 u 3).

Ta6J'II/II_Ia 1- KHaCCI/Iq)I/IKaHI/IH OIIACHOCTH XMMHUYCCKHUX BCHICCTB HA OCHOBEC HUX HI[K B IIOYBEC

Pacuetnas BenuumnHa Ky
Knacc onacHoctu CreneHb onacHOCTH
no [1/IK B mouBe
Memnee 2 1 Upe3BbIUyaliHO OIACHBIE
Ot 2 no 16 2 BricokoonacHbie
Ot 16,1 no 30 3 YMEpEHHO OnacHbIe
Boime 30 4 MasnoonacHele

Tabnuna 2 — Knaccudukanus onacHOCTH XuMu4eckux BemiecTs 1o JI /o

Pacuernas BennunHa Ky
Kitacc onacHoctn Crenens onacHOCTH
no [1/IK B mouBe
Menee 1,3 1 UpesBblyaiiHO ONacHbIE
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[Tponomxenue TabIUIIBI 2

Ot 1,3 10 3,3 2 BricokoonacHbIe
Ot 3,4 1o 10 3 YMepeHHO onacHbIe
Berme 10 4 ManoonacHsle

Tabmuma 3 — Kitacchl omacHOCTH B BO3[yXe pabouell 30HBI U COOTBETCTBYIOIIHME UM YCIOBHBIC
BenmuuHbI JI /150

Kiacc onacHocTH B BO3yxe paboyeil 30HbI OxsuBaneHt J1]so, Mr/kr
1 15
2 150
3 5000
4 bonee 5000
INPUMEP 1.

Paccunrath kitacc onacHoctu orxoaa Ha ocHoBe I1JIK B mouse (BapuanTt 1), Ha ocHoBe JI/50
(BapuaHT 2) ¥ UCXOJIs U3 KJIacca OMACHOCTH BEIIECTBA B BO3yXe pabouelt 30HbI (BapuaHT 3).
CnpaBouyHble JaHHBIE O BEAYLIMX KOMIIOHEHTaX OTXOJOB M HX COJEPKAHUM B OTXOJaX
IpUBENEHBI B Tabnuue 4.
Tabmuna 4 — CopaepkaHue BEAYIIMX KOMIIOHEHTOB M CIIPaBOYHBIC JaHHBIC AN pacyeTa
KJIacCa OMaCHOCTH OTXOJI0B

o Conepicant | TIAK Temnepary | Jletanbn
Ne Benymmit ue B PactBOpumoc a a5t 1034 Kunacc
BapuaH | KOMIIOHEHT | KOMIIOHCH | IIOYB | Th B BOJC, I' B KHHI;HHH JI;I[ OIMacHOC
Ta 0TX0/a Ta B e, 100 o ’ o0 ™1 B BP3
C MI/KT
otxoxne, % | MI/kr
Xnopodoc 5 0,5 12,3 57 2
1 Meadoc 5 0,1 0,006 13 1
Kapbodoc 5 2,0 0 190 2
bapits 5 i 36,2 2050 100 2
5 XJIOPHU]T
Harpis 13 i 21,2 320 2000
TeTpabopat
Hurtpobenzoun 25 - 0,19 210 -
3 Tpuxnopbens 40 i 0 213 i 5
ol
PEHIEHUE
1. Bapuanr 1
1.1. PaccunThiBaeM MHICKCHI OMTACHOCTH BEAYIIMX KOMIIOHEHTOB OTX0JI0B 1o (hopmyie (1):
0,1
K; = K;metadoca = 6 105 10,05 =2
0,5
Kz = Kixnopocl)oca = m = 2,9
2
K3 = Kjkap6odoca = 07005 =40

Ki Mmetadoca < Ki xJopogoca < Ki kapbodoca
[Tokaszarens sierydyect F npuHAT paBHBIM HYIIO, T.K. TeMmneparypa kunenus soiiie 80 °C.
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1.2. Haxomum cyMMapHBI WHIEKC OMACHOCTH MO JABYM BEIYIIMM KOMIIOHEHTaM, T.K.
2K1>Kj, a 2K; < Ka.
2+29
r = 22 = 1'
BBIBO/I: cormacno Tabmumsl 1 orxoxm, comepxamuii mo 5% xmnopodoca, meradoca u
kapOodoca, OTHOCUTCS K 1-My KJ1accy OMacHOCTH.

2. Bapuanr 2.
2.1. PaccunThiBaeM MHIEKCHI ONTACHOCTH BEAYIIMX KOMIIOHEHTOB OTXOJI0B 10 dopmyiie (2):
lg100
Kixnopuasapnn = 0367 101 0,05~ 77
[g2000

Ki TeTpoGopaT HATpUs — 0,0212 +0+ 0’35 =89

ITokazarens neryyect F npuHAT paBHBIM HYIIO, T.K. TemnepaTypa kunenus Boiie 80 °C.

2.2. HaxomuM cymMMapHbBIi HMHJEKC OINACHOCTH MO JBYM BEAYIIMM KOMIIOHEHTaM, T.K.
2K>Ko.

4,9+ 89
y = —22 = 3,5

BbBIBO/I: cormacHo Tabnumsl 2 oTxoxa, coiepxammid mo 5% xmopuma Oapus u 35%

TeTpabopaTta HaTpus, OTHOCUTCA K 3-My KJIacCy OMAaCHOCTH.

3. Bapuanr 3.
3.1. PaccunThiBaeM MHICKCHI OMTACHOCTH BEIYIIMX KOMIIOHEHTOB OTXOJI0B 10 opmyie (2):
lg150
Ki HUTpOGeH30/Ma — 0,002 + 0+ 0,25 = 8,6
lg150

Ki TpUXIOpGEeH30aa — m = 5,4

IToka3zarens nerydectd F mpuHAT paBHBIM HYIIO, T.K. TeMuepaTypa kumnenus Boime 80 °C.

3.2. Haxomum cymMMapHbI HMHIEKC ONACHOCTH IO JIBYM BEIYILUM KOMIIOHEHTaM, T.K.
2K >Ko.

54+ 8,6
y = T = 3,5

BBIBO/l: cornmacHo Tabnuue 2 otxoxa, coxaepxkamuit 25% HutpoOenzona u 40%
TPUXJIOPOEH30/1a, OTHOCUTCS K 3-MYy KJIacCy OMacCHOCTH.

AJaroput™m padoTsI:

1. PaccuuTaTh Kj1acC OMAaCHOCTH OTX0J1a OTPAOOTAHHOTO YIJIS /10 U MOCie 00e3BpEKUBAHMSL.
HcxonHple JaHHBIE 10 BapHaHTaM MpuBeAeHbl B Tabmune 6. Otxon oTpaboTaHHOIO
AKTUBUPOBAHHOTO YTJIA COJACPKUT OJHO W3 OPraHUYEeCKUX BEIIeCTB: a) xXJopodopm; 0)
YETBIPEXXJIOPUCTHIM yriepoa; B) OEH30J; T) MEPXJIOPITUIICH; JA) TOMYoJ. YToib MOABEpPIiId
00€e3BpeKUBAHUIO, IPU 3TOM COJIEPKAHUE OPTaHUYECKOI0 3arpsI3HAIOIIEr0 BEUIECTBA CHU3UIIOCH 10
0,1%. OnacHOCTB 0TX0Ja OIIPENENSIETCS HAJTMYNEM B HEM OPTaHUYECKOTO BEILIECTBA.

CripaBouHbIe JaHHBIE JJIS 3arPSA3HAIOLINX BELIECTB IPUBEACHBI B TaOIHIIE S.

2. OrmpenenuTe KJacC OMNACHOCTH IIaMa, 3arps3HEHHOro a) HepTenpoayKTamu; O)
UHAYCTpUadbHbIMU MaciaMu. [llnam 0T MOHKM MallMH ¥ MEXaHU3MOB COJCPXKUT: a)
HU3KOKUIIAIIME HeTenpoayKThl; 0) HHycTpUaibHble Macia. Kitacc onacHOCTH B Bo3yxe paboueit
30HBI HeTH — 3-i1; JI/I50 U MHIYCTpHanbHBIX Maced paBHa 12000 mr/kr. McxomHbie maHHBIE 110
BapHUaHTaM MPUBEJCHBI B TaOIUIE 6.

3. OmpenenuTh Kjacc OMAacHOCTH OTXOJa MPOU3BOJCTBA (TOPCOJICH, €CIIM B €r0 COCTaB
BXOJIAT cepa, HaTpus cynbdar u HaTpus ¢propun. 3Hauenue [1/IK B mouse ans ceprr 160 mr/kr, s
cynbdat-uona — [IJIK B mouBe cepHoit kucnotel 160 mr/kr, ais ¢ropuaa varpus — [1JIK B mouse
Ui pacTBopuMOi Gopmbl propa 10 mr/kr. PactBopuMocTs B Bojie cynb(aTa HATpus B Iepecyere
Ha cynbdar—uoH — 35,8 r Ha 100 r Bogwl, propuna HaTpus B nepecuere Ha GTopuA-uoH — 1,95 1 B
100 r BozbI, cepa B BOJE MPAKTUYECKU HE paCTBOpUMA.
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VcxonHble JaHHBIE IO BapUaHTaM MIPUBEACHBI B TaOIUIE 6.

4. PaccunTaTh Kjacc omacHOCTH Iuiama. 1llmam cofepKuT oJTHO U3 TOKCUYHBIX BEIECTB: a)
Menu HuTpat; 0) xoOaibTa Cynb]ar; B) HHUKENIS HUTpAT; T) Mblmbsika okcuna (3). CrpaBodHble
JTAaHHBIE JUIs 3arpsA3HAIOLIMX BEIECTB IPUBEIEHBI B Ta0IHULE 5.

HcxonHblie JaHHbBIE IO BapHaHTaM MPUBEICHBI B Ta0uIE 6.

Tabmuna 5 — @U3UKO-TOKCUKOIOIMYECKHE MapaMeTPhl TOKCUYHBIX KOMIIOHEHTOB OTXO0/10B

3arpsizHstolee JI 50, PactBopumocts, r | Jleryuecthb Kaace K s
OIACHOCTH B | TIOYBE,
BEIIECTBO MI/KT B 100 r BOzBI aTMocd. BP3 /KT
Xnopodopm 100 0,82 0,21 2 -
YrIepor | 5760 0,08 0,16 2 :
YETBIPEX XJIOPUCTHIN
Benzoxn 4600 0,08 0,1 2 0,3
[Tepxnopatunen >5000 0,015 0,013 3 -
Tonyon - 0,063 0,04 3 0,3
Menu HUTpaT 940 134 0 2 3,0 (Cu)
KobGaibra cymbdar - 13,8 0 - 6,0 (Co)
Huxkens aurpar 1620 77 0 1 4,0 (Ni)
Maimibsika oxkcu (1) 13,8 2,8 0 1 2,0 (As)
HutpaTsr - 00 0 - 130
160
Cynbhats o0 0 (H,504)

HpI/IMe‘laHI/IeI I_II/I(i)pBI, IIOMCYCHHBIC *, YKa3bIBaAlOT PACTBOPUMOCTL B IICPECUCTC Ha
TOKCHUYHBIN KOMIIOHCHT-METAII.

Tabnuua 6 — MicxoaHble 1aHHbBIE

Ne Ne 3AJIAUU
Bap.
1 2 3 4
Yroab oTpaboTaHHBII Orxon [Ilmam, conepxaruii
o Hedremnmam MIPOU3BOJICTBA
AKTHBUPOBAHHBIN N [IBETHBIE METAJLIBI
dbropconeit
CoJep)kaHre TOKCHYHBIX KOMIIOHEHTOB B 0TX0J1€, %0
.= =8 2| B3 |9 5 e = 4 z
225|805 2| 2258 8| Fz8|25 5| 5|8 2
S g IS §5|lex|ER2g 8| Ex|log 2 © = =
5 O O O |5 5 O o X |Z R8s O X0 £ = = o = A
< R IEoFE | T°o | = O e & T s
1 25 50 341047 | 0,14 | 8,5
2 25 48 30 10,68 | 2,3 19
3 25 46 25| 34 45 3,2
4 25 44 30| 34 45 7,6
5 25 42 251135 | 2,3 1,7
6 20 40 30| 10,1 | 45 5,7
7 20 37 40 | 10,1 | 9,0 48
8 20 35 30| 135 | 45 11,4
9 20 33 251169 | 6,8 3,4
10 20 32 30 | 6,8 45 13,7
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[Tponomxenue TabIUIBI 6

11 |15 30 151135 | 45 1,6
12 15 28 | 20| 6,8 | 45 15,1
13 15 26 40 | 135 | 45 | 10,2
14 15 24 140 ] 20,3 | 2,3 7,6
15 15| 22 30 | 29,7 | 0,45 8,0
16 | 35 20 |45]110,7 | 9 3,8
17 35 18 201101 | 68 | 68
18 35 16 |30 | 34 | 23 3,8
19 35 14 201 203 | 9 9,6
20 35 12 15101 | 9 18,9
21 | 10 10 201 13,1 | 45 | 51
22 10 8 10 | 23,7 | 2,3 17,5
23 10 6 20 | 34 9 0,96
24 10 4 151135] 9 6,1
25 10 2 30203 | 23 | 95
5. OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI:
1) OGume cBenenus: 00 oTxoaax. OCHOBHBIC OHITHS U ONpPEeIcHUs B chepe yIpaBICHUS
OTXO/IaMH

2) Uto Takoe Kiacc onacHOCTH 0Tx0/10B? [IpuBeanTe KiacCUPUKAIIMIO U IPUMEPHI.

3) Buibl TBepIbIX KOMMYHAIBHBIX OTXOIOB.
4) OcHOBHBIE METO/IbI IEPEPAOOTKHU TBEP/IbIX KOMMYHAIIBHBIX OTXO/IOB.

5) Yro Takoe HOpMATHUB 00pa30BaHKsI OTXOI0B?

6. [ToArOTOBUTH OTYET IO JIAOOPATOPHOMY 3aHSITHIO.
7. ®opma oTyeTa 1o JadopaTopHoi padore:

TUTynbHBIN IUCT

HazBanue J'Ia60paTOpHOl"O 3aHATUSA U BAPUAHT

Ilens v 3amaun

TeopeTquCKaﬂ 4acCTb

HWcxonHble naHHbIe

XoJ aHann3a

Pe3ynbTathl v BEIBO/IBI IO paboTe

OrtBeTH Ha KOHTPOJIbHBIC BOIIPOCHI
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Kpurepun onenkn:
5 OamIoB — CTYACHT BBITIOJHII pabOTy B MOJHOM 00beme, 6e3 omuOok. OTBETHII Ha BCE

MOCTaBJICHHBIE €MY BOIIPOCHI.
4 Oaia — CTYZICHT BBIIOJIHWI paboTy B MoyiHOM o0beme. Jlomyctuin onny omuoky. OTBeTHI
Ha BCE ITOCTABJIEHHBIE EMY BOIIPOCHI.
3 Gaya — CTYyZAEHT BBINOIHWI padoty. Jlomyctun ogHy omuoky. OTBETHI TOJBKO HA OJIUH

BOIIPOC.
2 Oamna — CTYIEHT BBINONHUI padoty. Homyctun 6osnee 2 ommbok. OTBETHII TOJIBKO Ha

OJIMH BOIIPOC.
1 6amn — cTyaeHT BbINOIHUI paboTy MeHee yeM Ha 50%, He OTBETHJI HU Ha OJIMH BOIIPOC.
0 6ayIoB — CTY/ICHT HE BBIIOJIHUI PaldoTy.

7.2.3 [IpoMeKyTOUYHBIE TECTHI

(HaumeHOBaHUE OYEeHOUHO20 CpedCcmBa)

Tunosoii npumep 3axaHus
[IpomMexyTouHble TECTHI 110 TeME 1:

1. UTo U3 HUKENEPEUUCIEHHOT0 OTHOCUTCS K IIPEUMYILECTBAM TEXHOJOTHYECKOrO Ipolecca
COPTUPOBKH?

1) BeigeneHue mapHUKOBBIX T'a30B

2) YMeHblIeHHE 00beMa 3aX0paHUBAEMbIX OTXOJI0OB

3) Cumxenue ouonornueckoit akruBHoct TKO 3a cyer pepmenTanuun

4) OTcyTCTBHE HEKOHTPOIMPYEMOTO BbIX01a Ouorasa u puibTpaTa

2. UTOo U3 HUKENEepEeUHCIEHHOTO OTHOCUTCS K MPEUMYIIECTBAM TEXHOJOTHYECKOro Mpoliecca
KOMIIOCTUPOBAHMUSI?

1) 'omorenuzamnus TKO

2) YMeHblIeHne o0beMa 3aX0paHBaeMbIX 0TX0/10B Ha 50%

3) Cumxenune ouonornueckoit akrusHocT TKO 3a cyer pepmenTanuu

4) 3arpsi3HEHHE TUIOIOPOIHBIX 3eMeNIb OPraHMYECKUMHE 3arpsI3HUTEISIMU

3. Kakoit u3 cinenyronx kpurepueB HE oTHOCHTCS K KauecTBeHHOMY aHanmu3y TKO?
1) Xumuveckuii coctas

2) Mopdooruueckuii cocTaB

3) 3axopoHeHue

4) DHepreTUYeCKHii COCTaB

Kputepuu onenkmu:
[TpomexyTtounbrii Tect mo teme coctouT u3 100 BompocoB (1 Bompoc — 0,15 Gama).

MakcumanbHOE KOTUYEeCTBO OatoB — 15

TeMbl MUCHLMEHHBIX paﬁoT
IIuceMeHHBIC pa60TBI HC IMPEAYCMOTPCHBI yLIC6HBIM IIJIAHOM.
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7.3.0neHOYHbIE CpeacTBa VI NPOMEKYTOYHOH ATTECTAIMM IO HMTOraM OCBOCHHS

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 4

Ne Bonpocsl k 3a4ery

n/n

1. Buipl TBepABIX KOMMYHQJIBHBIX OTXO/IOB.

2. CokpalieHre moToKa 0OTX0JI0B KakK CIoco0 O0pbObI ¢ YBETUYCHUEM MACCHI.

3. OCHOBHBIE METO/IbI ITePepabOTKH TBEPIBIX KOMMYHAJIbHBIX OTXOIOB.

4. COop U NPOMEKYTOYHOE XpaHEHUE OTXOJIOB.

o. Mycoponeperpy3ounsie cranuuu (MIIC) u BeiBo3 TKO.

6. 3axoponenue. [1o6ouHbIE MpoIIecChl, MPOTEKAIOIINE TPHU 3aXOPOHEHHH.

7. [IpoekTupoBaHre M SKCIUTyaTallys 3aBOJOB MO CKUTAHUIO TBEPIbIX KOMMYHATbHBIX
OTXOJIOB.

8. buorepMuyeckoe KOMIOCTHPOBAHHE.

9. Coxurasue.

10. Onpenenenue napamerpo u3menpueHuss TKO Ha MOJIOTKOBOM TpoOHIIKe.

11. | Onpenenenue GppakImOHHOTO COCTaBa HA CHTOBOM BHOpOAHAIN3aTOpE.

12. | Penuknunr (BTOpUYHOE UCTIOIB30BAHUE, YTHIN3AIINSA).

13. | YTumzanwms 0OTXOJ0B B SHEPTHIO.

14. | Pacyer mnapameTpoB JApOOWJIOK C TMOJY4YEHHE MPOAYKTOB TOHKOIO IIOMOJIA IpH
M3MEIbYCHHUH MTOJIMMEPHBIX OTXOOB.

15. | Onpenenenne naoraoctu TKO.

16. | Ompenenenne qucnepcHoctu TKO 1o ckopocTH ocaxaeHHUs.

17. | Pacuer oOpa3oBanusi ¢punbrpara U uHUIbTpaTa ¢ Tena momurona TKO mpu pasHbix
TJIOTHOCTSIX 3aXOPOHEHUSI.

18. . Pacuer 3arps3Hsionmx BEemecTB BeIICSOMUXCcs ¢ Onorazom, Ha noixuronax TKO.

19. | OGpa3oBaHue 3arpsa3HSIOMMX BEIIECTB IPU pabOTe MyCOPOCIKUTATENbHBIX 3aBOJIOB.

20. | YTunaM3anuus u BTOpUYHAs nepepadoTKa Tapbl U YIAKOBOYHBIX MaTepPHAJIOB.

21. | BropuuHas nepepaOoTKa )KecTH Ha MpUMepe NepepadOTKH aBTOMOOMIEHOTO TPAHCIOPTA.

22. | YTunau3auus ¥ BTOpu4Has nepepadotka MHOrokomnoHeHTHeIX TKO.

23. | Yrunm3anus ra3oBbIX TUTHT.

24. | YTunuzanusi MOHUTOPOB.

25. | YTrunmsanus X0JOAUIbHUKOB U MOPO3WIIBHUKOB.

26. | Yrunusaius MOOMIBHBIX Tene(oHOB.

27. | YTrunausauus oTX0J0B ACPEBSIHHOM Tapsbl.

28. | OGpa3oBanue, KIIaCCH(PUKAINS U UCTIOIH30BAHUE OTXOOB IPCBECHHEI.

29. | HampaBnieHus HCIIOJIb30BaHUS JPEBECHBIX OTXOJIOB.

30. | IlepepaboTKa KyCKOBBIX OTXOJOB JAPEBECHHBI B TEXHOJOTHUYECKYIO HICITY.

31. | Ilpou3BOACTBO CTPOUTENIBHBIX U KOHCTPYKIMOHHBIX MaTEPUAIOB U3 OTXOAOB JAPEBECHHBI.

32. | AHanmM3 COCTOSHUS BTOPUYHOH 1epepabOTKH W YTHIIN3AIUH ITOJIMMEPHBIX MaTEPUAIIOB.

33. | YTunmsanus oTX0[0B Tapbl M YIIAKOBKH W3 MOJIUOJICHHHOB.

34. | CTpyKTYpHO-XUMHUYECKHUE OCOOCHHOCTH BTOPHUYHOI'O OJIMITHIICHA.

35. | Texnonorus nepepabOTKH BTOPHYHOTO TOJIHOIE(HUHOBOTO CHIPhS B TPAHYJIAT.

36. | Onucanne KOHCTPYKIIMU 000PYAOBAHUS ISl U3MEIbUYCHHSL.

37. | OnpeneneHre OCHOBHBIX MTAPaAMETPOB HOKEBOTO M3MEITbUHTEIISI

38. | CnocoObl MoIM(pUKAIIMY BTOPUYHBIX MOIHOJIS(HUHOB.
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39. Bropuunas mepepaboTka  MOMMBHHUIXJIOpHAA. MeETOAbl  MOATOTOBKH  OTXOOB
MTOJINBUHUIIXJIOPUJA.

40. | Meroabl nepepabOTKU OTXOJ0OB MOJTMBUHIIXJIOPUIHBIX TJIACTHKOB.

41. | Yrunu3zaius OTX0JI0B MOJTHCTUPOIBHBIX TUIACTHKOB.

42. ITepepaboTka OTX0I0B OJIUAMHJIOB.

43. | Mertoasl nepepabotku [1A.

44, TexHomornyecKkne npoIecchl MOBTOpHOU nepepadoTku [TA.

45. | Bropuunas nepepaboTKa OTXO0B MOJUATHICHTepedTanara.

46. | TexHONMmOrM4YECKHE CXEMbI BTOPUYHON MEPepabOTKU MOJTUMEPHBIX MATEPHUATIOB.

47. | IlepepaboTka OTXOJJOB MOJMMEPHBIX MAaTEPUAJIOB MO0 HEMIPEPHIBHOM CXeMe Ha Basbllax.

48. | Beibop oOopynoBaHus Ui BTOPUYHON MEpepadOTKU MOJIMMEPHOM Tapbl U YIIaKOBKU Ha
MOOUJIBHBIX MUHH 3aBOJIAX.

48. | HayyHO-TeXHUYECKUH 3a/IeT B PEIICHHUE 3a/1a4M CO3JJaHUsI MOOMJIBHBIX MUHHU-3aBOJIOB.

50. | Tepmuueckas nepepaboTKa OTXOJOB PACTUTEIHHOTO CHIPBSI.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeIeHus!
Cemectp . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
aTTecTaluu
Crynent Habpai ot 55 mo 100
3ayer (1m0 «3aYTCHOY e p A
OaJIIoB
4 HAaKONUTEIbHOMY
. Crynent Habpan meHee 54
pEUTHHTY) «HE 3a4TCHO»
OaJIoB
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8. YueOoHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecneuyeHre TUCITHIIITMHBI

8.1. O0si3aTesibHAA IUTEpPATYpa

Tun (yueOHMK, yueOHOe

KoanyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBok) I'ox n3panus ounoanorexe /
n/n MeTOoN4YecKoe nmocodue,
IpaKTHRYM, 1p.) HaumeHoBaHue
p y 2 p‘ BBC
YTunuszamnus onacHbIX OTXOJI0B: TEXHOJIOTHS
Menkonsu P.I'., [Tanuxuna
1 U WCTIOJIb30BaHUS M YTHIIM3AIUN OTTACHBIX ydeOHOoe mocooue 2018 OBC «Jlanb»
o OTXOJIOB
TexHuka u TEXHOJIOTHUSI OOPAILIEHUS C
OTXOJaMHU >KU3HEAESITeNIbHOCTU. B 2-X yacTsx.
2 | Beromkun A.T'. A . y4eOHOoe mocooue 2018 OBC «Jlanb»
Y. 2. [lepepaboTKka U yTHIA3ALHS
MIPOMBIIIJICHHBIX OTXO0JI0B
DKkonornveckas 6e30MacHOCTh Ha
3 | lIupokos O.A. yuebHoe rocodue 2018 OBbC «Jlanb»
NpEANPHUSITUN
AbaxkymoB 10.D., JleMbsHOB
E.J., 3yiikos C.C., Koznos VYTunuzauus oTX0J0B NPOU3BO/ICTBA
4 A3y 1 0B TP A yuebHOoe rmocodue 2018 OBC «Jlanb»
A.B., Crynuukos B.I1,,
MenbankoB J.J1.
TexHOMoruu 3alrThl OKPYXKarolei cpeibl OT
5 | Beromkun A.T'. Hl Py HIeH Cpedt yuebHOoe mocodue 2016 OBC «Jlanb»
OTXOJIOB IPOM3BOJICTBA U MOTPEOICHNUS
8.2. lonotHuTEIBHAS IUTEPATYPA
KoanuectBo B
Tun (yueOHHK, yueOHOE .
HAYYHOI
Ne nocooune, yaedoHo-
ABTOpBI, COCTABUTEIHN 3arsaBue (3aroJioBoOK) I'on n3nanus oudamortexe /
n/n MeToH4YecKoe nocodue,
IpaKTHKYM, 1p.) HanmeHnoBanue
Y YM, Ap. 3BC
1 Pynenko E.10. CoBpeMeHHbIe Po0IEeMbl SKOJIOTHH, YHEPIro- 71a00paTOPHBIHA 2018 OBbC «Jlanb»

29




Tun (yueOHUMK, yueOHOe

KoanuectBOo B

HAYYHOMH
Ne nocooue, yuedoHo-
ABTOpBI, COCTABUTETH 3arnaBue (3aroJi0BOK) Tox u3nanus oubaunortexe /
n/n MeTOoaHYeCcCKoe mocooue,
HPAKTHKYM, 1p.) HaumeHoBaHue
P YM, ap. 3BC
1 pecypcocOepekeHus] B ONOTEXHOJIOTHHI MPAKTHKYM
IIponecchl ¥ anmapaTbl XMMHUYECKOHN
2 bapanos [I.A. port P yaeOHoe TTocooue 2020 3bC «Jlanb»
TEXHOJIOTHH
ANEKTPOHHOE y4eOHO-
3 Hymbayckene A.B. [IpoMbIineHHast 9KOI0TUs P v 2018 9bC «Jlanb»

METOAUYECKOE ITOCo0ue
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8.3. Ilepeuennr mpodeccHoHAIBLHBIX 0a3 TaHHBIX M HMH(POPMAIHOHHBIX CHPABOYHBIX
CUCTEM

- DOAJ. Pecypc, koTopelii 00ecneumBaeT JOCTYN K IOJHOTEKCTOBBIM 3JIEKTPOHHBIM
JKypHajlaM TNpeHa3HaueH JyIsl TTOMCKa 10 Ha3BaHMIO CTaThu (OkypHaya) wiau mo teme. DOAJ craBut
[EbI0 BCECTOPOHHEE OCBEIICHHE HAYYHOH MEPUOIMKH, HAXOISIMICWCS B OTKPBITOM JOCTYyNE U
UCTIONB3YIONICH ONpEACIICHHBIE MEpbl, TAPAaHTHUPYIONIME JOCTOWHOE KAdeCTBO WX COACpIKaHUSI.
https://doaj.org/

- Environmental Sciences Europe. )KypHail, MOCBSIICHHBIN 3allIATE OKPYKAIOIICH CPEIbI.
http://www.enveurope.com

- Global Journal of Environmental Science and Management. JXypHai, MOCBSIIECHHBII
3alIUTE OKPYKAIOMIEH Cpebl, MPOMBIIIJICHHOW AKOJIOTMH W YIPABICHUIO B AITOH 0O0JacCTH.
http://www.gjesm.net

- American Chemical Science Journal. XXypHai, OCBSILEHHBIN OOIIMM BOIIPOCAM XHMHUH
B CJICIYIOIIUX MPEIMETHBIX 00JIACTSIX: OpraHuYecKasi XUMHsI, HSOpraHu4ecKas XUMusi, (prusmueckast
XUMUS, MPOMBIIIICHHAS XUMHUS, XUMHUYECKass TEXHOJIOTHS, aHAJTUTHUECKAs XUMHUS, MEIUITMHCKAS
XUMHS, CYIPaMOJICKYyJIspHas XUMUS BBICOKOMOJCKYJSIPHBIX COCIWHCHWA W HAaHOXUMHS U JIp.
TIPHUKJTATHBIX JUCIMILTAHAX XUMHUYECKON HaAyKH.
http://www.sciencedomain.org/archives.php?iid=1160&id=16

8.4. IlepeyeHb MPOrpaMMHOI0 o0ecnedYeHus

Ne Hanvenosammne IO PexBU3UTEI IlOI“OB?pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows HO{OBOp No 690 oT. 19.05.2015r., cpok
JeicTBUS 6ecCPOUHBIN
2 Horoop Ne 690 ot 19.05.2015r., cpox
Office Standart neiictBust 6eccpounsiii; JloroBop Ne 727 ot
20.07.2016r., cpok neiicTBusi 6ecCpOUHbIN
3 Kommace-3D HoroBop Ne 652 ot 07.07.2014., cpok

JieficTBUS O€CCPOUHBIN

8.5. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMPoOLECcca MO0 JUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB /1JIsl NPOBECHUS

n/m | NpPaKTHYeCKHUX U J1a00paTOPHBbIX 3aHATHIA,
MOMELIEHUH VI CAMOCTOATEILHOMN

padoThl o6yuaomuxcsi (HOMep ayAUTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

[Tomenienne i caMOCTOATENLHOW padoThl | CTOIBI, CTYIIbS, KOMITBIOTEPHI
obyuaromuxcs (I'-401)
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