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PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

TexHosi0rnu nepepadoOTKU M YTHJIM3AIMUA OTXO010B 2

(HaumeHo8aHUe OUCYUNIUHBL)

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

HaIpaBJIEHHOCTH (MPOhHUIIb)
ParnmoHanbHOE IPUPOIONIOIB30BaHKE, PEIUKIIMHT U YTHIIN3aIUs OTXO/I0B

dopma o0ydeHus: 3a04Hast
I'on Habopa: 2021
O6mras Tpynoemkoctsb: 9 3E

PacnpenesieHue 4acoB JUCIHUIJIMHBI IO CeMeCTPaM

Cemectp 4

®opma KOHTPOJIsI | DK3aMeH Hroro
Bun 3ansiTuit
Jlekuun 4 4
JlaGopaTopHble 6 6
[TpakTHyeckue 6 6
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P 0,5 0,5
ITpoMexyTouHasl aTTeCTalMs 0.35 0.35
KonraktHas pabora 16,85 16,85
CamocTosTenpHas pabora 298,5 298,5
KonTpons 8.65 8.65
Hroro 324 324




Pabouyto mporpammy coctaBui(u):
Jouent, nouext, k.1.H., Kpasiosa M.B.

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

IIpenonasarens, I'ymuna T.11.

(OozndicHOCmb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpamMMbl TUCIUILIIHHBL:

Vv OtcyrcTBYyeT

Penensenrt

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

Pabouas mporpamma qucuuIminHbl coctaiena Ha ocHoBaHuu ®I'OC BO u yyeOHoro miana
HarnpaBieHus: noarotoBku 18.03.02 DHepro- u pecypcocbOeperaronye mponecchl B XMMHYECKOU
TEXHOJIOTHH, HEDTEXUMHUHU U OMOTEXHOIOIUHU

Cpok neiicTBus padoueil mporpaMMbl AMCUMILIMHBI 10 «31» aBrycra 2026r.

YTBEPXIEHO

Ha 3acemannm kadeaps
«XHUMHYECKasT TEXHOJIOTHSI H PECYPCOCOCPEIKCHIECH

(mpotoxon 3acenaHust Ne OT « » 20___r.).




1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOEHMS NUCIHMILIMHBI — TOBBIIMIEHUE YPOBHS MPOQPECCHOHATBHON KOMIIETCHIIUU
CTYAECHTOB IIOCPEICTBOM OCBOEHUS CTYJAECHTAMH TEOPETUYECKUX U MPAKTUYECKHX OCHOB B 00JIaCTH
oOpallleHus1 C OTXOJaMH U TEXHOJIOTHI UX NepepabOTKU U YTHIIU3alUH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
«I[Ipobnembl ycroilunBoro pa3BuTus», «OOmIas U HeopraHuyeckas XuMHs», «OpraHudeckas
XUMHUS», «TeXHOIornu nepepaboTKi U yTUIIM3AIUUA OTXOA0B 1.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamecTByromee: «XUMUs M TEXHOJOTHUS HEOPraHWYEeCKUX BelecTB», «MHCTpymMeHTalbHbIC
METOJIbl XMMHUYECKOTO aHalKu3a B PAlMOHAILHOM HCIOJIb30BAHUHM CHIPHEBBIX M IHEPreTHUECKUX
pecypcoB», «IKOJOTHYEcKasi SKCIEPTU3AY.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJINpYyeMble
KOMIIeTeHIHH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

[1K-2 — Criocoben
UCIIOJIb30BaTh
COBpPEMEHHBIC
UH(POPMAIIMOHHBIC
TEXHOJIOTUH, IPOBOIUTh
00paboTky uHdopmanuu ¢
UCTIOJIb30BaHUEM
NPUKJIAJHBIX TIPOTPAMM H
0a3 JaHHBIX Ul pacuera
TEXHOJIOTUIECKUX
apamMeTpoB
o0opynoBaHus U

[IK-2.1. Ucnons3yer
coBpemeHHsbIe IT-
TEXHOJIOTUH TP cOope,
aHanu3se, 00paboTKe 1
MIPEACTABICHUH
uH(}OpMALIUY O XUMHUKO-
TEXHOJIOTMYECKOM Mpoliecce
Y aHAJIN3€ COCTOSIHUS
MIPUPOJTHBIX CpeT

3HaTh:
- 0COOCHHOCTH TEXHOJIOTMYCCKHIX
IIPOIECCOB MEePepabOTKH OTXO/I0B

YMerTs:

- 000CHOBBIBATh KOHKPETHBIE
TEXHUYECKUE PELICHUS TpU
pa3paboTKe TEXHOIOTUUECKHUX
IIPOLIECCOB

Bmanerts:

- TEXHUYECKUMHU CPEJICTBAMU U
TEXHOJIOIUsSIMHU, CHUXKAIOIIIUMHU
AQHTPOIIOI€HHOE BO3/EICTBUE Ha

MOHUTOPHHTA MPUPOIHBIX OKPYKAIOIIYIO CPEy
cpen
[1K-3 — Crioco6en uzyuats | [1K-3.1. IIpoBoaut mouck u | 3HATH:

Hay4YHO-TEXHUYECKYIO
uH(pOpMalHIO,
aHaJIN3UPOBATH
OTEYECTBECHHBIN 1
3apyOeXHBIN OMBIT MO
TEeMaTHKe UCCIeIOBaHNH

aHaJIN3 HAy4HO-
TEXHUYECKON HHPOpMaIH
B 00J1aCTH UCIIOJB30BAHMS
pecypcocOeperarmmux
TEXHOJIOTUI B XUMHUUECKOMN
TEXHOJIOTHH, HEPTEXUMHH H
OHMOTEXHOJIOTHU

- OCHOBHBIE CIIOCOOBI aHaJIM3a
COCTOSIHUSI HAyYHO-TEXHUYECKOM
npoOJeMbl myTeM noj0opa, U3y4eHus
Y aHaJIHM3a JTUTEPATYPHBIX U
NaTEHTHBIX HCTOYHUKOB IO TEMaTHKE
HUCCIIETOBAaHUN

YMeTh:

- YICTIOJIb30BaTh OCHOBHBIE CITOCOOBI
aHaJIM3a COCTOSIHUSL HAy4yHO-
TEXHUYECKOM MpoOIeMbl MyTeM
noadopa, U3yuyeHus U aHaIu3a
HI/ITepaTypHLIX 1 ITAaTCHTHBIX
HCTOYHUKOB 110 TEMAaTHUKE




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJINPYyeMbIe . ILnanupyemMble pe3yabTaThbl
KOI\I’:lIeT(g-IyIIHI/I KoMmeTenimm pyoﬁ qe}ﬁmy
(Koa 1 HAMMEHOBaHUE) y
(Ko 1 HAMMEHOBaHUE)
HCCIIENOBaHUN

YMeTh:

- HaBBIKAMH W IPUEMaMH 110100pa,
I/13y‘-I€HI/ISI 1 aHaJixu3a JII/ITepaTypHLIX nu
IMaTEHTHBIX UCTOYHHUKOB IT0 TEMAaTHUKE
HCCIEIOBaHNH




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaunMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OII€HOYHOI0
cpeacrsa)
Monayib 1. Jlek Ne 1 Usmenenus B cucteMe
CoBpeMeHHbIE perynupoBaHus B o0siactu MOCPEACTBOM
[O/IXOJIBI K oOpailieHus ¢ 0TXoaMu (TBEpAbIe 4 1 - «OHJIANH-
nepepadoTke KOMMYHAJIbHBIC U TIPOMBIIIUICHHBIE KOHCYJIbTALIUH
[TPOMBIIITICHHBIX OTXOJIbI
OTXOJZI0B IIp Ne 1 Pacuer maTepuaibHbIX U 4 Otyer no
HHEPreTUYECKUX OaaHCOB 2 10 - MIPaKTUYECKOMY
3aHsaTuio Ne 1
CpNel N3yuenne wmarepuana 10  TEME: 4 N
[TpoMexxkyTOUHBII
[IpuxnanHple acmeKkThl pealnu3aluu 10 - - Teer 1
IIPUPOJIOOXPAHHOTO
Jlek Ne 2 Opranusanus  NPOU3BOACTBEHHOIO 4 MIOCPEACTBOM
HKOJIOTMYECKOTO KOHTPOJIS Ha 1 - «OHJIAH-
MPEITPUATHSIIX KOHCYJIbTaIH
Jlex Ne 3 Hcnonp3oBaHne HaWIy4IInX 4
JOCTYIHBIX TEXHOJIOTUHA B cdepe IIOCPEACTBOM
oOpartieHus ¢ oTxoaamu (repepadboTka 2 - «OHJTAlH-
He(TeNIaMOB, METAITypruueckoe H KOHCYJIbTAIIUH
HOJIMMEPHOE MPOU3BOJICTBO)
CpNe2 N3yuenne wmarepuasa 1O  TeMe: 4
buonerpananus MOJIMMEPHBIX .
[TpomMexyTouHbII
MaTepHaloB PactBoprmocTs 51 4 - -
TecT |
HaOyxaHue




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
Ol[€HOYHOI0
cpeacrsa)
Cp Ne3 N3yuenne marepuaga 10  TeMe: 4
Ormpenenenue cojepkaHu€ BOJBI B .
[IpoMexyTOUYHBII
Hedreniame c 00JIbIIUM 10 - - reor 1
CoJepKaHueM He(TENpPOIyKTOB C
MPUMEHEHUEM TETPosIeHOro 3pupa
CpNe 4 N3yuenue marepuasa 1O  TeMe: 4
Onpenenenue XJIOPUCTBIX COJNEH B 10 [TpoMexyTodHBII
HedTename c A30THOKMCIIBIM Tect 1
cepebpom
Cp Ne 5 N3yuenue marepuana 1o teme: 4 .
[TpoMexxkyTOUHBII
Ornpezenenne 30JbHOCTH 10 - -
Tect 1
He(dreniama
Cp Ne 6 WN3ydyeHne Marepuana IO TEMeE: 4
Omnpenenenue CyXOro " 10 [TpomexyTouHbII
POKAJIEHHOT'O OCTaTKOB B Tect 1
00BOJIHEHHOM HedTenIame
CpNe 7 N3yuenne wmarepuansa 1O  TeMe: 4 .
[TpomMexxyTOUHBII
Omnpenenenve  HePTENPOAYKTOB B 10 - - reor 1
HedTename
Cp Ne 8 N3yuenue wMarepuanza 1O  TeMe: 4 .
[TpomexyTouHbIi
Omnpenenenue BJIQ)KHOCTH 10 - - reor 1
He(TenuIaMoB
Cp Ne 9 N3yyenune wMarepuana IO  TeEMe: 4 .
[TpoMexxyTOUHBII
YTunuzanyss ~— TBEPABIX  OTXOJOB 4 - - )
TeCT

MCTAJUTYPTUYCCKUX TTPONU3BOACTB




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
Cp Ne 10 N3yuenne marepuaga 10  TeMe: 4
TexHuka  abopaTOpHBIX  paboT.
Onpenenenue coaepKaHus 10 IIpomexyTOUHBIN
MEXaHUYECKHUX npumecein B TecT 1
BOJIOPACTBOPUMOM HedTenuame
(TOCT 6370-83)
Cp Ne 11 N3ydyenue Marepuana IO TEME: 4
Odopmiienue POTOKOJIA 9 ITpomesxyTOouHBIH
KOJINYECTBEHHOTO XUMHAYECKOTO Tect 1
cocTaBa He(TelIaMoB
Cp Ne 12 [TpomexxyTounslii TecT 1 4
[TpoMexxkyTOUHBII
1 10
TecT 1
Cp Ne 13 WN3yyenne Marepuana IO TEMeE: 4
[TpombITIeHHBIE BBIOPOCHI "
CHCTEMBI ux OUUCTKHU Ha 10 ITpomesxyTOouHBIH
TPEITPHSTHSIX (HOpMHUpOBaHHE ) ) Tect 2
BBIOPOCOB, MOXOJbl K IPOBEACHUIO
WHBEHTapU3aIuu BEIOPOCOB)
Cp Ne 14 WN3yyenne Marepuana IO TEMeE: 4
Pacder npu3eMHBIX KOHIIEHTpaluii Ha .
ITpomesxyTOuHBIN
OCHOBE MHBEHTapU3aluu 10 - - cer 2
T
MIPOMBITIITICHHBIX BHIOPOCOB Ha
OPENPUATHIX




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
IIp Ne 2 Pacuer paccenBaHus W HOPMAaTHBOB 4 Otuer no
MpelenbHO JOMYCTHMBIX BBIOPOCOB 2 10 - IPaKTUYECKOMY
BPEJHBIX BELIECTB B aTMOC(epy 3aHsATHIO No 2
Cp Ne 15 N3yuenne marepuanza 10  TeMe: 4
CriocoObbl ¥ yCTAaHOBKM  OYMCTKHU 10 [TpomexyTOuHBIN
IIPOMBILUICHHBIX BBIOPOCOB Ha TECT 2
OPEANPUATHIX
Cp Ne 16 N3yuenue marepuana 1O  TeMe: 4
buonoruyeckas O4MCTKa CTOYHBIX BOJ .
[TpoMexxkyTOUHBII
(HopMHpoBaHUE B 00JacCTH CTOYHBIX 10 - - Teer 2
BOJI, pa3pabOTKa MPOEKTa HAUIYUIIUX
JOCTYITHBIX TEXHOJIOTHH)
Cp Ne 17 WN3ydyeHne Marepuana IO TEMeE: 4 .
ITpomesxyTOuHBIN
OmnpeneneHue TSKENbIX METAUIOB B 10 - - Teor 2
0TX0JIaX OYMCTHOrO 000pYyIOBAHUS
IIp Ne 3 Pacuer 6modunsTpoB 4 Otyet no
2 10 - IIPAKTUYECKOMY
3aHATHIO0 Ne 3
Cp Ne 18 N3yuenne wmarepuansa 1O  TeMe: 4 .
ITpomesxyTOuHBIN
CocraBnenue JeKIapanuu o 10 - - Teor 2
KayeCTBY CTOKOB
JIab Ne 1 Pacuer TpeOyemMoOl CTENEHU OYUCTKH 4 Oruer no
MIPOU3BOJICTBEHHBIX CTOKOB 3 10 - nabopaTopHOMY
3aHsaTHIO Ne 1
Cp Ne 19 N3yyenune wMarepuana IO  TeEMe: 4 10 IIpomexyTOUHBIN
buopemenuanus no4ys TecT 2




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem, p
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
Ol[€HOYHOI0
cpeacrsa)
Jlab Ne 2 OnpeneneHre YpOBHS CYMMapHOTO 4 Ortuer o
3arpsi3HEHUs TIOYB 3 10 - 1abopaTopHOMY
3aHATUIO Ne 2
Cp Ne 20 N3yuenne wmarepuana 10  TEME: 4 N
[TpomexyTouHbIi
Meronuka ornpezeneHus 20 - - Teer 2
HEe(DTEOPOAYKTOB B  3arps3HEHHBIX
Cp Ne 21 N3yuenue marepuania 1o teme: 4
HccnenoBaHue Mo4B Ha COJIep)KaHUe 9 i i [TpomexyTouHbIi
3arpsA3HAIOIINX BELIECTB TECT 2
Cp Ne 22 Brimonaenue u opopmIIeHHE OTYETOB 4
0 MPAKTUYECKUM U J1a00paTOPHBIM 100 i i [TpomexyTouHbIi
3ansaTuAM. Hanmcanue KkypcoBoit TeCT 2
paboThI
Cp Ne 23 [TpomexyTouHBIN TECT 2 4
IIpomekyTOUHBIN
1 10 -
TeCT 2
KP BrimonHeHne KkypcoBoit paboThl 4 0,5 - - Kypcosas pabora
ITA 4
0.35 - -
Kontpouns Nrtoroserii Tect 4
p 8.65 30 - OK3aMeH
Hroro:| 324 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanmuzanuu y4eOHOTO Kypca JUCIUTUTMHBI HCIIOB3YETCsl TEXHOJIOTHUS TPAAUIIMOHHOTO
O6yquH$I, BKJIFOYaroIiasa JICKIOUUN u MPAKTUYCCKUC 3aHATUA, KOTOPBIC npearojaararoT
MIOCJICIOBATEIFHOE M3JIOKEHHE MaTepuaia mperoaaBaresieM. JICKIUs ¢ aIeMeHTaM# TUCKYCCUH, C
HCIOJIL30BAHUEM TEXHOJIOTUHU pasBUTHUA KPUTHUYCCKOI'O0 MBbIIJICHUAA. J'[a60paT0pH06 3aHATUE C
pelIeHHEM TPUKIIAIHBIX 32]1a4, IPOBOJUTCS 00CYXKICHUE PE3YIbTATOB JIEATEILHOCTH.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

ITpu ocBOeHMU TeMbI HEOOXOMMO:

. U3y4uTh Y4eOHbI Marepuan no aucuuminHe «TexHororuu nepepaboTKu U
YTWIM3AIMKA OTXOJOB 2», UCIONb3Ys JEKIMOHHBIH MaTepual u MaTepuan OubianoTeyHoro Qounaa
10 JAHHOM TEeMAaTHUKE;

. aKIEHTHPOBAaTh BHHMAaHHE HAa HOPMATHUBHO-NIPaBOBOW 0aze B 001acTé OXpaHbl
OKpY’Karollel cpeabl; 0COOEHHOCTSIX MPHUPOJHO-PECYPCHOIO 3aKOHojAaTelbcTBa B Pd;
3aKOHOJATEIbHOM YU HOPMAaTUBHO-IIPABOBOM 0a3e NMpPOM3BOACTBEHHOI'O 3KOJOTUYECKOTO0 KOHTPOJIS;
TEXHOJIOTUSAX NepepadOTKU U YTUIIU3ALHH OTXO/I0B.

MeTtoanyeckre peKOMEHIAIUH K BBITIOJTHEHUIO CAMOCTOSITEIbHOW PabOTHI:

1. V3ydyeHnue TeopeTMUECKOro Mmarepuaja MO HU3y4aeMoW TeMe, U3J0KEHHOro B y4yeOHO-
METOAMYECKOM TTOCOOUH.

2. Bonpocsl [u1 caMOCTOATENBbHOM pabOThI CTY€HTOB!

2.1. I[IpaBoBbIE aCTEKTHI YTHIU3AIMH TPOMBIIUIEHHBIX OTX0/IOB;

2.2. HopmupoBaHnue KauyecTBa OKpyXawomeil mnpupoaHoil cpensl. CaHuTapHO-
TUTUEHHYECKHUE, YKOJIOTHUECKUE U KOMIUIEKCHBIE HOPMAaTHBBI

2.3. Otxoapl HedrenepepaOOTKU, HEPTEXUMHUU U MPOLECCOB ra3u(UKalUK TOIUIUB: BHUJIbI
OTXOJIOB M MX TIEpepabOTKa;

2.4. CxeMbl yTHIIM3ALUU OTXO/10B NepepabOoTKH METAJUTYyprHueCKUX POU3BOJCTB;

2.5. IlepepaboTka OTXOJ0B MOJIMMEPHBIX MaTEPUAIIOB;

2.6. IlpombinuieHHble BbIOpOCHL. CHocoObl OYMCTKHM MPOMBILIUIEHHBIX  BBIOPOCOB
(xmaccudukaius 000py10BaHUsA).

2.7. Knaccudukauus M cocTaB CTOYHBIX BOJ, BHUAbI 3arps3HeHuid. I[lytu cHKeHUs
KOJINYECTBA 3arPsI3HEHHBIX CTOYHBIX BO/I.

3. IloaroroBka K ayJUTOPHBIM 3aHATUSAM (J1a00OpaTOPHBIM 3aHATHSAM U MPOMEXKYTOUHOMH
aTTEeCTaIuu).

4. CamocrosATenbHOE IMPOYTEHUE, MPOCMOTP, MHTepHeT-pecypchbl, MOBTOpEHHE Yy4eOHOro
MaTepuaia.

5. IloaroroBka 0TYETOB MO JJAOOPATOPHBIM U MPAKTUYECKUM 3aHATHSIM:

5.1. IlpenocraBnenue otyeTa B 3JIEKTPOHHOM BHUJAE C Ha3zBaHueM (aiina, Hampumep, XT6-
1601 ITP1 MBanoB M.M. B COOTBETCTBHE C BApUAHTOM M TPEOOBAHUSAMH K COJIEPKAHHUIO OTUETA.

5.2. llpu cmadye oTyeTa CTYICHT JOJDKEH OTBETUTh HA BOMPOCHI IMPETOAaBaTelNsi MO TeMe
NpPaKTUYECKON paboTe B yCTHOU (hopMe, NCTIOIb3Ysl OTUET IO MPAKTUYECKOM paboTe.

10



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
Ot4dersl MO 7a0OPATOPHBIM 3aHATUSIM No
1-2. OT4eThl MO MPAKTHUYECKUM 3aHITUAM
4 [K-2, TIK-3 .
Ne 1-3. TIpomexyrounbli Ttect 1-2.
Urorossiii Tect. Kypcosast pabora.

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

7.2.1 OTYer 110 NPaKTUICCKOMY 3aHATUIO
(HaumeHOBaHUE OYEeHOUHO20 CpedcmBa)

TunoBoi npuMep 3a1aHuA
IIpakTuyeckoe 3anaTHe Ne 1. Pacuer MaTepHaJIbHbIX M JHEPreTHYECKUX 0AJTaAHCOB.

Lleab padoThI: IPOM3BECTH PACUSThl MATEPHUATIbHBIX 0AaJIaHCOB IO BapHaHTaM.

3aganume Ne 1.

MatepuajibHble pacyeThl, B YACTHOCTH COCTaBJICHUE MAaTePHAILHOIO OajaHca, HAYMHAIOT C
pacuera pacxoaHbIXx Kod(pduumeHToB. PacxonHpiii KOAQOHUIUEHT — BEIMYNHA, XapaKTePH3YOLIast
pacxo]l pa3jIMYHOrO BHUJA CHIPbS, BOJbI, TOIUIMBA, JJCKTPUYECKON HSHEPrHH, Tapa Ha CIUHUILY
BbIpa0aThIBaeMOM MpoayKiuu. J[as pacdera pacxoJHOTO KOdPPHUIMEHTa HEOOXOIUMO 3HATH BCE
CTau¥ TEXHOJOIMYECKOTO Mpollecca, B PE3y/IbTaTe KOTOPBIX OCYIIECTBISICTCS IPEBpAIICHUE
HCXOJIHOTO CBIPbsl B TOTOBBIN IMPOAYKT.

Teopernueckne pacxomnbie KOIQPUIUMEHTBI At  YYUTBHIBAIOT CTEXHOMETPHYCCKUE
COOTHOLICHUA, I10 KOTOpI)IM HpOI/ICXOILI/IT HpeBpameHHe HNCXOJIHBIX BCIICCTB B IICJ'IGBOI71 HpOIIYKT.

[IpakTuueckne  pacxoaHble  KOOPOUIMEHTH  App  KpOME  3TOTO  yYUTHIBAIOT
MIPOM3BOJICTBEHHBIC TIOTEPH HA BCEX CTAMAX TPOIecca, a Takke MOOOYHBIC PEaKIUH, €CIH OHU
HMEIOTCA.

KoadduunenTs! paccunTsiBatoT no gpopmysne 1:

m
A7 (60 AIIP) = —~ = (1)
TP

rZie Mc — KOJIWYECTBO CHIPBS, KT, HEOOXOIUMOTO JIJIS TIOTyYeHHsI IPOYKIIMKA Maccol myp,
KT.

[Tpumeps! pemmeHus 3a1a4 1Mo OMPEAETICHUIO PACXOJHBIX KO PHUIIMEHTOB.

ITpumep 1. Ompenenuth TeOpeTHYECKHE pPacXOJHBbIE KOX(PQPHUUUEHTH A CIEAYIOIIHUX
JKEJE3HBIX pyJ, MpUMeHseMbIx Ipu npousBoacTBe 1000 kr uyryHa, KOTOpbI comepxuT 92 %
&Kene3a, P YCIOBHUHU, UTO PYABI HE COJepkKAT MyCTOW MOPO/IbI M IpUMeEceii:

- mmaToBbIi jkene3Hsk FeCO3 (MonekynspHas macca M = 115,8 r/mornb);

- mumoHuUT 2Fe;03-:3H20 (M = 373 r/moib);

- retut 2Fe;03-2H,0 (M = 355 r/monb);

- KpacHbIi xkene3Hsk Fe;Oz (M = 159,7 r/monb);

- MarHUTHBIN xene3Hsk Fe304 (M = 231,5 r/moub).

Pewenue.

Pacuer pacxognoro koaddummenta mo FeCOs.

N3 1 xmosp FeCO3 MokHO nony4uuTh 1 kMosibFe niam MOXKHO 3anucars:
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115,8 kr FeCO3 — 55,9 kr Fe (rae 55,9 — monekysnsipHas Macca xenesa).

Otcrona ais nomydenust 1000 kr ayryHa ¢ cogepkanuem xkenesa 92 % neobxoaumo: At =
(1000 - 0,92 - 115,8) / 55,9 = 1905 Kr mmaToBOTO KeIe3HKA.

AHaJOrMYHO HaXOJMM 3HAUYEHUS TEOPETUUYECKUX PACXOIHBIX KOIPPHUIMEHTOB ISl APYrUX
pyAa:

- st iumonmTa: A= (1000 - 0,92 - 373) /4 - 55,9 = 1535 kr;

- s rerata: A= (1000 - 0,92 - 355) /4 - 55,9 = 1461 «kr;

- st KpacHoro xene3Hska: A= (1000 - 0,92 - 159,7) /2 - 55,9 = 1314 kr;

- I MarHUTHOTO Jkene3nsaka: Ar= (1000 - 0,92 - 231,5) /3 - 55,9 = 1270 kr.

[Ipumep 2. PaccuuTaTh NpPaKTUYECKUU PACXOAHBIA KOAI(DPHUIMEHT aIyHUTOBOW pPYIIbI,
conepxkamieit 23 % AlyOs, ans momydenus 1000 kr amoMHUHUS, €CHM TIOTEPH AFOMUHUS Ha BCEX
TEXHOJOTMYECKHX CTaauax cocraBiusier 12 % mno wMacce. AnyHHT umeeT (GopMyiy:
3A|203'K20'4SO3'6H20 (M =828 F/MOHB).

CxemMaTH4HO MPOU3BOICTBO AIFOMUHUS MOKHO OTOOPa3UTh CIEAYIOMUM 00pa3oMm:

3Al,03'K,0-4S05-6H,0 — Al,03 — Al

Pewenne.

Jst monyyenus 1000 kr aifoMUHUS TEOPETUUYECKH MOTPEOYETCs CIeNyIoliee KOIMYeCTBO
A|203:

A1=(102-1000) /(2 - 27) = 1888,9 kr

WJIM YUCTOTO aTyHUTA:

Ar=1888,9-828/(3-102)=5111,1 xr

Copepxanne Al,O3 B alryHUTe COCTaBISET:

o=3-102-100 %) /828 =37 %

[To ycnoButo B amyHutoBoil pyne coaepxkutcs 23 % Al;Os;. CnemoBarenbHO, pacxon
QIIYHUTOBOM pyaAbl 3agaHHOro cocraBa Ha 1000 kr ajOMHHMS TIpH YCJIOBUM IIOJHOTIO €€
MCIOJIb30BaHUS COCTABUT:

Ar=5111,1kr-37 % /23 % =8222,2 xr

[IpakTuueckuii pacxoj, YUUTHIBAIOUINI MPOU3BOJCTBEHHBIE MMOTEPU ATIOMUHUS Ha BCEX
CTaJUsX COCTABUT:

App =8222,2:0,88 = 9343,4 kr

Otger: nns nomyyenus 1000 xr amoMunust Heodxoaumo 93434 kr anyHuTa.

KounTtpoabHoe 3aganne Ne 1 1J11 CaMOCTOATEIbHOI0 BHINOJTHEHHS.

Ompenenutb pacxoaHble KOIPPUIUEHTH U3BECTH U KOKCA B MPOU3BOJICTBE TEXHUUECKOTO
kapouna kaneius (TKK), umeromiero no ananusy cneayromuii cocra: CaCy = A %, CaO =b %, C
= B %, npoune npumecu (IIIT) = I' %. Pacuer Bect Ha 1000 Kr TEXHMYECKOTO MPOAYKTA.
Copneprxanue B kokce: 3076l — J{ %, neryunx komnoneHnTos (JIK) — E %, snaru — X %, yrnepona —
N %. U3Bects comepxut K % uncroro CaO. KapOua kanbius mojydaeTcst Mo CaeAyomed peakinu
Ca0O +3C — CaC,+ CO.

BapuanTs! pernieHust KOHTPOJIBHOTO 3aJJaHusI IPEACTABICHBI B Ta0wHIle 1.

Tabnuna 1 — cxonHble JaHHbIE 715 pELICHUS] KOHTPOJIBHOTO 3a1aHus Ne 1

Bapuant CocraB TKK, % CocraB Kokca, % CaOB
CaC, CaO C IIIT | 3ona JIK Biara C n3BecTH, %
@A | ® | ® | O ® || (K)
1 78 15 3 4 4 4 3 89 96,5
2 77 16 3 4 3 3 5 89 96,0
3 78 15 4 3 2 3 6 89 97,0
4 76 15 3 6 4 4 4 88 96,4

12



[Tponomxenne Tadbmuib! 1

5 76 14 5 5 2 2 3 93 96,6
6 77 13 3 7 4 4 3 89 96,5
7 77 12 3 8 3 3 5 89 96,0
8 77 11 3 9 2 3 6 89 97,0
9 77 14 3 6 4 4 4 88 96,4
10 77 15 3 5 2 2 3 93 96,6
11 78 15 3 4 4 3 2 91 96,5
12 77 16 3 4 3 3 2 92 96,0
13 78 15 4 3 2 3 2 93 97,0
14 76 15 3 6 4 2 1 93 96,4
15 76 14 5 5 2 2 1 95 96,6
16 77 13 3 7 4 2 1 93 96,5
17 77 12 3 8 3 2 1 94 96,0
18 77 11 3 9 2 4 1 93 97,0
19 77 14 3 6 4 4 1 91 96,4
20 77 15 3 5 2 4 1 93 96,6

3aganue Ne 2.

MarepuanbHblii OanaHC — OTpakaeT 3aKOH COXPAHEHHs MacChl BEIIECTBA: BO BCSIKOM
3aMKHYTOM cHCTeME Macca BEIIECTB, BCTYNHMBIIMX B pPEAaKIUI0, paBHA Macce BEILECTB,
HOJy4MBILIEICS B pe3yibTaTe peakluuu. DTO O3HAa4yaeT, YTO Macca BEIIECTB, MMOCTYNMBIIUX Ha
TEXHOJIOTMYECKYIO OIEpalliio - IPUXO0/J], paBHA MAcCe BCEX BEILIECTB, MOJYUYHUBIIUXCS B PE3yibTaTe
ee, - pacxony (dhopmymna 2).

Y Myex = X Myon (2)

Taxum o6pa3zom, eciau B KakoH-IMOO anmnapaT WIM TEXHOJOTHUECKUH y3ell MocTynaeT My K&
npoayKTa A, Mz KT POAyKTa B U T.I., a B pe3yibrare (pu3mueckoi 00pabOTKH MM XHUMHUYECKON
nepepaboTKU MoirydaeTcst Me Kr npoaykra C, Mp Kr npoaykra D u T.4., a Takke eciii B KOHEYHbIX
MPOJYKTAaX OCTAeTCsl 4acThb HAYaJbHBIX HPOAYKTOB A (mA’ Kr), B (mB’ KI) U T.J., TO NPU ITOM
JIOJDKHO COXPAHUTHCS paBeHCTBO (popmyia 3):

my + mp+...=me + mp+...+my/ + mg/ +... + Am, (3)

rzie Am- mpou3BOICTBEHHBIE TOTEPH MPOIYKTA.

Pe3ynbrarhl moac4yeToB CBOAATCA OOBIYHO B TAOJHIy MaTepHalbHOTO OanaHca (Tadmiwuia 2)
KaKk [0 Macce MCXOJHBIX BEUIECTB, TaK M MPOAYKTOB pEaKIUH B LEJIOM M IO OTAEIbHBIM
XUMHYECKHM IJIEMEHTAM.

Pacxoxxaenus mpuxo/a U pacxoja o Macce He JOJDKHO OBITh, 110 00beMy — He Ooinee 5 %o.

Tabnuna 2 - TunoBas TabauIa MaTepransHOro Oananca

ITpuxon Pacxon
Cratbs npuxoja Koi-Bo, kr CraTps pacxoja Kon-Bo, kr
[Iponykt 4 Ma [IponyxT 4 (ocTaTok) ma’
[Iponyxr B mg [IpoaykT B (ocTaTok) ms
[Iponykt C Mc
IIponykr D Mp
[TIponsBoaCTBEHHBIE TOTEPH Am
Wroro m Wroro m
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MarepuanbHblii OanaHc cocTaBisieTcss (B 3aBUCMMOCTH OT YCJIOBUH WM 3aJaHMs) Ha
equauity (1 kr, 1 kmomp), mwim Ha 100 emuuuiy (100 kr u T..), wmm Ha 1000 eguHUIT MacChl
OCHOBHOTO BUJIA CHIPbS WU IIPOIYKTA.

MarepuanbHblii OalaHC OOBIYHO COCTABIISIIOT MPH MPOCKTUPOBAHUU HOBOTO, a TaKXXe IMPH
aHaJIN3€ YK€ CYIIECTBYIOLIEr0 TEXHOJIOTMUECKOro Mmpolecca

IIpuMepsl pelieHusi 32124 MO pacyeTy MaTepPUAJIbLHBIX 0aJ1aHCOB

pumep.CoCcTaBUTh MaTepUATBHBIA OalaHC MPOW3BOJACTBA OKCHAA STWICHA TPH MPSMOM
MIPOM3BOJICTBE KATATUTHYCCKUM OKHCJICHHEM JThjeHa Bo3AyxoM. CocTaB HCXOJHOW Tra30BOM
cmecH, 00. %: sTwiieH — 3, Bo3ayx — 97.

Crenenr oxwuciaeHus otwieHa x = 0,5. Pacuer Bectm Ha 1000 kr okcmpa >THIICHA.
[Ipou3BOACTBO OKCHAA dTUJIEHA MpoucxoauT no ciexayromen cxeme: 2CH,=CH,; + Oy — 2(CHp-
CH,)O.

Pemenue

PaccunThiBaeM craThu npuxoa.

[To ypaBHeHMIO peakuMu HaxoguM pacxojn stwieHa Ha 1000 kr okcupma stuieHa. W3 28
Kr aTuiieHa obpasyercs 44 kr (CH,-CH»)O, roe 28 — momsapHas macca 3TuiieHa, 44 — MoOJsIpHAs
Macca okcuja stuineHa, iA1= (28 kr/momns - 1000 kr) : 44 kr/mMob = 636,4 KT.

C yuerom crenenun okucienusa 634,6 : 0,5 = 1272,8 krumm 1272,8 kr- 22,4 M3/Monb : 28
kr/monb = 1018,2 M°. JlaHHBIC 3aHOCHM B TabIUIly MaTepuaibHoro 6ananca (Tabnwima 3) B CTaThIO
npuxoja. Tak Kak 3THIIEH U BO3AyX — ra3bl, MaTepUAIIbHBIIN OadaHC BEJETCS TaKKe U Ha 00bEM.

O06beM Bo3yxa B 3TUIICHBO3AYIIIHON CMECH COCTaBUT:

V=10182 M- 97 % : 3 % =32923,1 m°,

B TOM uucJie kuciopoaa 32923,1 - 0,21 = 6913,9 M [rme 0,21 — mons KucIopoaa B BO3ayxe]
nmm (6913,9: 22,4) - 32 =9877 kr,a3ora 32923,1 - 0,79 =26009,2 M [rone 0,79 — mons a3zora B
Bo3ayxe| wiu (26009,2: 22.4) - 28 =32511,5 kr. Pe3ynpTarhl 3aHOCHM B TaOIuIly 3 B CTaThIO
pUXoa.

PaccuuteiBaeM craThu pacxona

Cpa3dy 3amuceiBaeM B CTaThbl0 pacxoJa OKCHJ JSTUJIEHa, KOTOPOro HEOOXOAUMO
nonayuuTh 1000 xr. DTuieHa HE M3PAcXO0BAHO IOJOBHMHA KOJMYECTBA, KOTOPOE MPUXOIUT Ha
OKHcJIeHue, To ecTh 1272,8:2 = 636,4 kr. O0BEeMBbI OKCHJIA STUJICHA W THUJICH MOKHO PacCUHUTATh
kak 1018,2:2 =509,1 M°. 3amuIeM STH JaHHBIE B CTATHIO pacxopa.

Kucnopona uspacxonoBano Ha okucienue: (1018,2 - 0,5) : 2 =254,6 M. B MPOAYKTax
OKHUCIICHUS COACPIKUTCS CIEAYIONIEee KOTUIECTBO KUCIOPOa:

6913,9 - 254,6 = 6659,3 M wim (6659,3 - 32) : 22,4 =9513,4 xr

KonuuecTBo a3oTa nmepenuceiBaeM U3 Mpuxoja, Tak Kak OH B PEAKIIMH HE YYaCTBYET.

Tab6numa 3 - Marepuanphbiil 6ananc Ha 1000 Kr okcuia STUIEHA

IIpuxon Pacxon
Crarbs npuxonaa KomngectBo Crarbs pacxona Kommuecto
KT M KT M
OTuieH 1272,8 1018,2 | Oxcup pTuineHa 1000 509,1
Bo3nyx, B TOM yncie OTHuiaeH 636,4 509,1
KHCIIOPO/T 9877 6913,9 | Bo3ayx, B TOM yucie
a3oT 32511,5 | 26009,2 | kucnopon 9513,4 6659,3
azoTr 325115 | 26009,2
Hroro | 43661,3 | 33941,3 Hroro | 43661,3 | 33686,7

Otger: s monyderns 1000 kr okcria stuieHa Heodoxoaumo 1272, 8 xr atuiena u 42388,5
KT Bo3nyxa. OObeM MpHxoJla U pacxoja He CXOIUTCS B mpezenax 5 %, MOITOMY JaHHBIA OTBET

YIIOBJIETBOPHUTEIIEH.
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KouTtpoabHoe 3ananne Ne 2 1Ji1 CaMOCTOATEIbHOT0 BHINIOJTHEHUS
CocraBuTh MaTepUaIbHBIM OamaHC TE€YM JJIS1 COKUTAHUS CEPBHI.

Pacuer BecTH Ha

MPOU3BOAUTCIIbBHOCTL II€YXU 110 CXKUTraeMou cepe B KI/d. Hpouecc TOpCHUA OIMCBIBACTCS

ypaBHeHueM: S + O, — SO,. cxoaHbie 1aHHBIE TPUBEACHBI B TA0IHUIIE 4.

Tabmuma 4 - icxoaHbie JaHHBIE 11 PEIICHUS KOHTPOJIBHOTO 3a1anust No 2

Bapuant [IpousBoauTenbHOC Crenenb Koapduunent
Th [1€YH, T/CYTKH OKHCJICHUS CEpBI M30bITKA BO3/IyXa
1 60 0,95 15
2 60 0,95 1,4
3 60 0,95 1,3
4 60 0,95 1,2
5 60 0,95 1,1
6 50 0,95 15
7 50 0,95 1,4
8 50 0,95 1,3
9 50 0,95 1,2
10 50 0,95 1,1
11 55 0,95 1,5
12 55 0,95 1,4
13 55 0,95 1,3
14 55 0,95 1,2
15 55 0,95 1,1
16 60 0,96 1,5
17 60 0,96 1,4
18 60 0,96 1,3
19 60 0,96 1,2
20 60 0,96 1,1

®dopma oTyera 1o MpakTu4eckon padore

TUTynbHBIN TUCT

Ha3zBanue 1 HOMep NMPaKTUYECKOTO 3aTaHUS

Llenp u 3amaun

TeopeTnyeckas 4acThb

HcxonHbie JaHHBIE

Pacuer

PC3YJ'ILT8.TBI pacucTa U BBIBOJBI 110 pa60Te
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OTBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI

Kputepuu onenkmu:

10 Ga/IoB — CTYIEHT BBINMOJIHUI pabOTy B MOJTHOM oOBbeMe, 6e3 ommbok. OTBETHII Ha BCE
MIOCTaBJIEHHBIC €MY BOIIPOCHI.

9 6ayyIOB — CTYIEHT BBINMOJHWI PaboTy B MOJHOM o0beMme, 6e3 ommbok. OTBETH HA BCe
HaBO/JISIIIME BOIIPOCHI IPENOJaBaATEIs.

8 0aJUTOB — CTYIEHT BBINOJHIII PabOTy B IMOJHOM 00beMe, 0e3 OIMOOK OTBETHJI HE HA BCE
MIOCTABJICHHBIX MTPETI0/IaBaTeNIEM BOIIPOCOB.

7 6a10B — CTYJIEHT BBITIOJIHWI Pa0dOTy B MOJTHOM o0BbeMe, 6e3 omurook. OTBETHUIT TOIBKO Ha
OJIUH BOIIPOC.

6 0a/IOB — CTYJICHT BBITIOJIHWII pabOTy B MOJHOM oObeMe, O0e3 omubok. He orBeTmn HU Ha
OJTMH BOMIPOC.

5 0auloB — CTYAEHT BBINOJHWI PabOTy B TOJHOM oObeme. J[omycTHs1 OJIHY OINMOKY.
OTBeTW HE HA BCE BOMPOCHI.

4 Gamna — CTYIOEHT BBINOJIHWI paboTy B moidHoM oObeme. Jlomyctun Oosiee 2 omIMOOK.
OTBeTHI1 Ha BCE BOIIPOCHI.

3 Gayna — CTYJEHT BBIOIHUI padoTy MeHee ueM Ha 50%. OTBeTH1 Ha BCe BOIIPOCHI.

2 Oamna — CTyAEHT BBINONHWI padotry. Jomyctun Gosee 2 ommOok. OTBETHI TOJIBKO Ha
OJTUH BOIIPOC.

1 Gan — cTyaeHT BBINIOJIHUI paboTy MeHee ueM Ha 50%, He OTBETHII HU Ha OJMH BOIIPOC.

0 GaJuUIOB — CTY/ICHT HE BBIIOJIHUI PalboTy.

7.2.2 Otyer 110 1a00paTOPHOMY 3aHATUIO
(HauUMeHOBaHUE OYEHOUHO20 CPeACmBa)

Tunosoii npumep 3axaHus

JlabopaTopHoe 3ausiTue Ne 1. Pacuer Tpedyemoii cTeneHu OYHCTKHU MPOU3BOACTBEHHbBIX
CTOKOB.

Leas — mony4yeHHe HABBIKOB pacueTa TpeOyeMOH CTETeHW OYHCTKH TPOU3BOJCTBEHHBIX
CTOKOB.

AJITOPUTM BBITIOJIHEHUSI MPAKTHYECKOT0 32 IaHUS

- U3Y4YUTh TEOPETUUECKUI MaTepHall;

- IPOBECTH PACUETHI;

- COCTaBHUTbh OTYET.

MeTtoauka pacuera

Omnenka Tpedyemoii ourcTku cTouHbIX BoJ (CB) mo3Bonser cnenats 000CHOBaHHBIN BHIOOD
TUTIAa ¥ MOIIHOCTH OYMCTHBIX COOPYKEHHIA, BAPHAHTOB pa3MeEIIeHHUs OTOJIOBKOB BhIITycKa (y Oepera
WIA B CTPEXKEHb) U MX KOHCTPYKTHUBHBIX OCOOCHHOCTEH. YUacTOK BOJOEMa OT MeECTa BBITYCKa
CTOKOB YCJIOBHO JICTISIT HA 30HBI:

- HayaJIbHOTO pa30aBiIeHUs, B KOTOPOH CKOPOCTH HCTEUYEHHUs: CTOKOB (V) CYIIECTBEHHO
BBIIIE CKOPOCTHU MOTOKA BOAbI (Vy);

- OCHOBHOTO pa30aBieHus, B KoTopoi V. = V, U nepeMelirBaHue CTOKOB HJET 3a CUeT
TypOynaeHTHON auddy3uu;

- 30Ha CaMOOYMIIIEHHUS, KOTOPYIO B pacuerax He yuyuTbBaloT. OOmiee pa3basnenne CB
OTIPEJICTISIFOT, KaK MPOM3BEJCHHE KPATKOCTH HAYAILHOTO M OCHOBHOTO pa30aBiieHUU (ny U Hg),
SBIISIONINXCS PE3YJIBTaTOM MEPEMEIINBAHUS CTOKOB B 1 U 2 30HaX.
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3Ha4YeHue ny, onpenenaoT no popmysie 1:

0,248 1-m
n,=——d?| |m?+81 (—) —m (1)
m d?

rie d — OTHOIIIEHHE PACYCTHOTO JUAMETPA CTPYH K JHUAMETPY BBIITYCKHBIX OTBEPCTHIA,
m — Ge3pa3MepHbId KOADPHUITUEHT, BETMYUHY KOTOPOTO HaXOIsT 1Mo opmyrie 2:

2
pn Un (2)
m= |—:—
pe. Ué
rac PH u Pc — IIJIOTHOCTHU COOTBETCTBCHHO IIOTOKOB BOJIbI U CB, HpI/IHI/IMaeMbIe 06I>IIIHO
paBHBIMHU CAUHUILIC.
3HavYeHUE 7, HAXOJIT KaKk OOpaTHyl BEJIMYMHY KOIP(GUIIMEHTA CMEIICHUS Y.
omnpeneasieMoro mo gopmyiie 3:

1-— exp_“%

Yy = 3
14 2w oxp=aVly ©)

maxe

rae ly — paccrosinue ot Beiycka CB 10 cTBOpa Bo0NONIB30BaHuS 110 (hapBaTepy, KM;
o — Oe3pa3mMepHbIi KO (DHUIMEHT, YUUTHIBAIOIIMA THIPOJIOTHICCKHE OCOOCHHOCTH
BojioeMa. 3HAUYCHUE 0L HAXOAAT 1o Gopmyre 4:

3

A
QMaKC

rzae T — KO3 UIHEHT, YIUTHIBABIINI MECTO BBITYCKa (TIPH BBIITYCKE B CTPEXEHb T = 1,5,y
6epera — 1,0);
| — KO>(pHIMEHT H3BHIMCTOCTH, PABHBI OTHOLICHHIO PACCTOSHHS OT MECTA BBITYCKA
JI0 CTBOpa BOJIOTIOJIB30BAHUS MO MPSMOM |; K PacCTOSIHUIO MEXIy MECTOM BBITYCKAa U CTBOPOM
BOJIOIIOJIb30BaHus 110 (apsarepy — lg;
1 — ko3¢ dunuent TypOyneHTHOH quddy3un.
s ycnosuit 3aganus /] 3auncnsior no popmyne 5:
A=V, h/200 ()
rae h— rmyOuHa Bogoema, M.
Pacuernyro konnentpanuto 3B (C,, MI/1) mocie HOJTHOTO NEPEMENIMBAHHMA HAXOIAT 110
bopmye 6:

(4)

a=1-]-

Cp = ucx/(nH ) nO) (6)
rae Cyex — KOHIIeHTpanus 3B B HEOUHIIEHHBIX CTOKaX, MI/I. Tpebyemas cTeneHb OUMCTKU
Do onpenensiercs 1o popmyse 7:

90 = (Cp - CnOK)/Cp (7)

3nauenus 1K mns 3B Oepyt u3 coopruka [4, 10], npu Hamumunu GOHOBOTO 3arpsi3HEHUS
Crax YMEHBIIAETCS HA BEIMUMHY (DOHOBOW KOHIIEHTpAIMU JaHHOro 3B.

Eciu Cp < MK, T0 D¢ He ompenensaooT no dopmyne (7) u3-3a HelenecooOpazHOCTH
OUYHUCTKH.

3aganue Ha pacyer

[lo wucxoaHpIM fAaHHBIM TaOnuubl | ompenenuth TpeOyemyro CTENeHb OYMCTKU
MPOU3BOJICTBEHHBIX CTOKOB C MAaKCHUMAJIBHBIM PacXoaoM Quaxc cofepxamux 3B ¢ koHueHTparuen
Cucx, TP IBYX BapHaHTax BbIMMYCKa — y Oepera u B CTpexeHb peku ¢ (OHOBBIM 3arpssHeHreM 20%
ot I[T1JIK 3B. I'my6una pexu h, MUHUMaIbHBINA pacxod BOAbl Quuy , CKOPOCTH MOTOKA Vy;, CKOPOCTH
ucredeHust CTokoB V.. CTBOp BOJIOIOIb30BaHHSI HAXOIUTCS OT MECTa BBIITYCKa Ha paccTosiHUH |, 1o
npsiMoit 1 |y o dapsarepy. OTHOIIEHHE PacUETHOTO AUAMETPA CTPYH K JUAMETPY OrOJIOBKOB PaB-
HO d, TUTOTHOCTH CTOKOB ¥ BOJIbI B TOTOKE paBHBI eauHuUIe. CTBOP BOIOMOJIL30BAHMUS COBIAIAET CO
CTBOPOM HOJHOTO paz0aBieHus. J[aTh OIEHKY Ka)XI0My BapHaHTY BBITYCKa U O0OOCHOBATh MHXKE-
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HEpPHBIE PELICHHUS 10 3aIIUTE BOJOEMA OT 3arps3HeHusl, npesplimatoniero [1JIK.

Taonuua 1 — McxoaHble TaHHBIE K 3a1aHUIO

Barpssusomue | Qmin, | Qmaxs | Ve Vi, Iy, I, Crcxs
Bapuant BP;H.IGCTBO Me | Me | wmlc m/c h, KM K(i/l MI/T d
1 Menp 1 100 2,5 0,35 |3 2 3 150 2
2 Keneso 2 90 2,6 0,40 |3,1 2 4 120 2,5
3 Huuk 3 2120 | 2,7 0,45 |3,2 2,2 3 160 3
4 Xpom 4 160 2,8 0,50 |3,3 2,2 4 100 3,5
5 Cepoyriepos 1 150 2,9 055 |34 2,4 3 80 4
6 AreToH 2 140 3,0 0,60 |35 2,4 4 200 4,5
7 Benzon 3 130 3,1 0,55 |3,6 2,6 3 100 5
8 Amvmuak  (mmo | 4 120 3,2 0,50 | 3,7 2,6 4 350 55
a30Ty)
9 AMMOHUS 1 110 3,3 0,45 | 3,8 2,8 6 150 6
cynepar (1Mo
a30Ty)
10 Keneszo 2 100 3,4 0,40 |39 2,8 4 100 55
11 Toxyon 3 90 2,5 0,35 |4,0 3,0 6 100 2
12 Dypdypon 4 100 2,6 0,40 |41 3,0 4 140 2,5
13 ['munepun 1 110 2,7 0,45 |4,2 3,2 6 120 3
14 Crupt 2 120 2,8 0,50 |4,3 3,2 7 300 3,5
METHIIOBBIN
15 [TponuieH 3 130 2,9 055 |44 3,4 6 80 4
16 Hutparer 1o | 4 140 4.0 0,40 |45 3,6 7 500 3,5
NO,
17 YkcycHast 1 150 4,1 045 |44 3,6 6 140 4
KHCJIOTa
18 ATTOMUHUI 2 160 42 0,50 |4,3 3,4 8 120 45
19 Kampomakram | 3 170 4,3 0,45 |42 3,4 6 200 5
20 Huuk 4 160 3,0 0,60 |41 3,2 8 150 4,5
21 Keneszo 1 150 45 0,35 |4,0 3,2 6 100 6
22 Menp 2 140 3,1 0,55 |39 3,1 5 120 5
23 ArneTon 3 130 3,2 0,50 | 3,8 3,1 6 300 55
24 [Tponunen 4 120 3,3 0,45 | 3,7 3,0 5 100 6
25 Cepoyrnepon |1 110 3,4 0,40 | 3,6 3,0 6 150 55

MeTtoanyeckue yKa3aHusl 10 BbINOJTHEHHIO 3aJaHUS M AHAJIU3Y Pe3yJIbTATOB pacyeTa

[lepen BbImoMHEHHEM pabOTHI CTYJAEHT M3ydaeT paszzaen 5.2 yueOHoro mocobus [3] u cBoit
BapuaHT 3anaHus. I[lo cOopuukam [4, 10] on ompenenser IIJIK 3B u ero mumuTHpyroumii
nokazatenb BpeaHoctd. [lo dopmynam (1..7) CTymeHT HaXOOUT KPAaTHOCTH HAYaIbHOTO W
OCHOBHOT'O pa3z0aBiieHUi, pacyeTHYI0 KOHIeHTpauuto 3B (mocie ero moiHoro rnepeMeniuBaHus) B
BOJIOEME M TpeOyeMyro CTemneHb OuucTKH. Mcmons3ys Marepuansl moapasjaena 2.3.3 y4eOHOro
nocoOust [11], cryneHt BeiOupaet A nanHoro 3B Haubosnee afeKBaTHBIM METOJ OUUCTKU U JIpyTue
3¢ (deKTUBHBIE METOJBI U CPENICTBA 3AIUTHI BOJBI OT 3arpsA3HEHUs (B COOTBETCTBUU C TpeOOBaHMU-
MU TIOZIpa3/iesia MHKECHEPHBIE PEIIeHUs 110 pe3yabTaTaM pacuera).

HnsxenepHble penieHus1 Mo pe3yJbTaTaM pacyera

WnxeHepHbIe pelIeHns o pe3ysibTaTaM pacyeTa BKII0YAoT:

- BBIOOp MecTa cOpoca (y O6epera win B CTPEKEHB);
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- OIEHKY IIeNIeCOO0Pa3HOCTH TPUMEHEHUS pPACCEUBAIONINX BBITYCKOB MPU HEMOIHOM
nepememmBanun CB 10 cTBopa BOIOMONMB30BaHUS (OMPEAETSETCS MO COOTHOIICHHUIO MEXIY
KPaTHOCTBIO MOJTHOTO pa30aBIeHUs ¥ YaCTHBIM OT JACTCHUS Quuy HA Quaxc);

- BBIOOp M 0OOCHOBAaHHME METOJa W CPEJCTB OYMCTKH I 3ajaHHOro 3B (aHamm3upyroTcs
METOJIBI — anacopOoumu, (GIOTAIUHN, IICKTPOXUMUYSCKOM W OHMOJIOTMYECKON OYHMCTOK, a TaKkKe
KOHKPETHBIE TEXHHYECKUE CPEJICTBA — MArHUTHBIC CEMapaTopbl, 030HATOPHI U JIP.).

B uTOroBoM 3aKkiIr0YeHHH 1O 33IaHUI0 CTYACHT MPUBOANT PACUCTHYIO KOHIEHTparuio 3B u
€ro JIMMUTHPYIOIIMKA TIOKa3aTellb BPEAHOCTH, TPeOyeMylH CTENEeHb OYHCTKH, a TakxKe
PEKOMEHIyeMbI€ METOJIbI U CPEJICTBA TI0 YMEHBIIICHUIO 3arpsiI3HEHUSI.

dopma oT4ueTa 10 J1abopaTopHOil padoTe:

TUTYIBHBIN TUCT

HazBanme J'Ia60paT0pH01"O 3aHATHUA U BAPUAHT

Ilens v 3amaun

TeopeTquCKaﬂ qacCTb

WcxonHble naHHbIe

XoJ aHaiu3a

Pe3ynbTathl v BBIBO/IBI IO paboTe

OtBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI

Kpurepun onenkn:

10 GaymioB — CTYJEHT BBITIOJIHIII paboTy B MOJHOM 00beme, Oe3 ommbok. OTBETHI Ha BCE
MOCTaBIIEHHBIE MY BOIPOCHI.

9 6a/IoB — CTYIEHT BBHITIOJHWI PaboOTy B MOJHOM oObeme, 6e3 omubok. OTBETHUI Ha BCe
HABOJSIIME BOMPOCHI MPEIoaBaTess.

8 0aJUTOB — CTYJEHT BBHITIOJHUI PabOTy B MOJHOM oOBeMe, 6e3 OmuOOK OTBETHUI HE Ha BCE
MOCTaBIICHHBIX MPEINO0/IaBaTelIeM BOIIPOCOB.

7 6aNI0B — CTYACHT BBIMIOJHUI pabOTy B MOJHOM 00beme, 6e3 omurbok. OTBETUIT TOIBKO Ha
OJIUH BOIPOC.

6 0a/IOB — CTYAEHT BBITIOJHUI padoTy B MOJIHOM oObeMe, 0e3 ommbok. He oTBeTmin Hu Ha
OJIUH BOIPOC.

5 0a;ytoB — CTYIEHT BBHIMOJHUI pabOTy B MOJHOM oObeme. JlomycTun oaHy OIIHMOKY.
OTBeTUII HE Ha BCE BOIPOCHI.

4 Oamma — CTYIEHT BBHIOJHUI paboTy B MosHOM obObeme. Jlomyctun Gosnee 2 OmuOOK.
OTBeTHII Ha BCE BOMPOCHI.

3 Gajuta — CTyJeHT BBIMOJHUI paboTy MeHee ueM Ha 50%. OTBETHII Ha BCE BOTIPOCHI.
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2 Gayuta — CTyJEHT BhIMONHWI padoty. Jomyctui 6omee 2 omu6ok. OTBETHII TOJIBKO HAa OJUH
BOIIPOC.
1 Gamn — cTyaeHT BhINOMHWI paboTy MeHee yeM Ha 50%, He OTBETHII HA Ha OJIMH BOIIPOC.
0 6anyIoB — CTYZIEHT HE BBHIOJHMI paloTy.

7.2.3 IIpoMeXYTOUYHBIE TECTHI

(HaUMeHOBaHUE OYEHOYHO2O CPedCmEa)

TunoBoi npuMep 3a1aHusA
[IpoMexxyTo4HBIE TECTHI MO TEME 1:

Samanue Ne 1

Kakue oTxofp! HE mojIexatT nepepadorke?
1) OTxozbI IEPBOTO KJIacca OMAaCHOCTU

2) OTX0/bl BTOPOTO KjIacca OacHOCTH

3) Bce oTBeTHI IpaBUIIbHBIC

4) Het npaBuiabHOro OTBETA

3ananue Ne 2

Kakumu ciocobamu yTUIM3UPYIOT OTXO/IBI IEPBOTO KJIacca OMacHOCTH?
1) O6e3BpexuBanue

2) CxiagupoBaHUEM

3) Bce oTBeThI npaBUIIbHBIE

4) Cxuranmem

3ananue No 3

Kaxkoit cioco6 yrunuzaiuu He paclipoCTPaHEeH B OTEYECTBEHHOMN MPOMBIIIIEHHOCTH?
1) Cxuranue

2) 3axopoHEHHE

3) lenoHnpoBaHKE

4) Perenepanus

Kpurtepun onenku:
[TpomexyTtounblii Tect mo teme cocrout u3 100 BompocoB (1 Bompoc — 0,1 Gamma).

Maxkcumanbaoe konuuecTBo 6auios — 10.

7.2.4 YI'ToroBeli TECT

(HauMeHo8aHUe OYEeHOUHO20 CpedCmaa)

Tunosoii npumep 3axaHus

1. ITacmopT oTX0/1a IEHUCTBYET:
1) 6eccpouno;

2) 3 rona;

3) 5 ner;

4) 6 mecsIieB.

2. HacnopT JOJIKEH OBITH COCTaBJICH HA OTXOAHBI CIICAYIOIHNX KJIACCOB OITAaCHOCTH:

D111
2)1-V;
) 1-1V;
4 1N-V.

20



3. IIpu pa3paboTke mporpamMm B 00JiacTh OOpaIieHus ¢ OTXOJaMH JOJKHBI YUUTHIBATHCS
CJIETYIOIINE OCHOBHEIE TPEOOBaHUS K OOPAIICHUIO C OTXOIaMU:

1) npu oOpameHuH ¢ OTXOJAaMH [OJDKHA OBITh NPUMEHEHA HAWIydIlas JJOCTYITHAs
TEXHOJIOTHSI;

2) B cilyuyae OTCYTCTBHS TEXHOJOTHYECKOW BO3MOXKHOCTH HCKIIFOUCHHS 00pa30BaHUs
0TXO0O0B 06pa3OBaBHII/IeCH OTXOAbI JOJKHEI B MaKCHUMAaJILHOU CTEIIEHU YTUIIU3UPOBATHCA

3) yTuim3anus OTXOJI0B B KQUECTBE BTOPUYHBIX MaTCPHAIBLHBIX PECYPCOB UMEET MTPUOPUTET
nepea ux C)KUraHuem C 1eJjibro BpraGOTKI/I SHECPIruun;

4) OTXOJIbI JIOJDKHBI OBITh YTHIM3UPOBAHBI HIH YIaJICHBI Ha 00BEKTaX, 00ECIICUNBAIOIINX HX
0€30I1aCHOCTb IS 3J0POBbS YEJIOBEKA U OKPYXKAIOIIEH CPE/IbI;

5) Bce OTBETHI BEPHHI.

Kpurepun oneHku:
[MpomexxyTounblii TecT mo Teme coctout u3 40 BompocoB (1 Bompoc — 1 Gam).
MakcumanbHoOe KoJnuecTBO 6amioB — 40.

TeMbl NCbMEHHBIX PadoT
Tema kypcoBoii pa6oTsi: «IIpoekTHpoBaHNE SHEPTO — U PECYPCOCOEPETAIONINX POIIECCOB
B XMMHUYECKON TEXHOJIOTUHU, HEPTEXUMUU 1 OMOTEXHOJIOTUIY.

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHSA

Hens xkypcoBoii paboTel — (QopMUpPOBAaHME MPAKTUYECKUX HABBIKOB OpTraHHU3aIlUU
UCIIONIb30BAaHUsI PHEPro- U pecypcocOeperaronx MpoIeccoB Ha MPEANPUITUIX XUMHUYECKOrO,
He(PTEXUMUUECKOTO U OMOTEXHOJIOTUYECKOTO TPOPIIICH.

3agaun:

1. OOGocHoBaTh BBIOOpP JHEPro- W pecypcocOeperaromero mporecca (yCTAaHOBKH) Ha
PEINPUSATHH.

2. TlpoBecTm pacdyer MATePUAIBHOTO W JHEPreTHYECKOro (eciii MPeayCMOTPEHO
TEXHOJIOTHYECKHUM IPOIIeCCOM) OallaHCOB JIJIsl BRBIOPAHHON TEXHOJIOTHH.

3. [IpenocTaBUTh MPEUMYIIECTBA BEIOPAHHON TEXHOJIOTHH (IKOHOMHUYECKOE, SKOJIOTHIECKOE
000CHOBaHHE).

CTpykTypa KypcoBoii padoThl

CrtpykTypa KypcoBOil paOoThl MO IuUCHUIUIMHE «TeXHONIOoruu nepepaboTKu M yTUIN3aluu
OTXOJIOB 2» BKIJIIOYAET B ceO:

Turynbusiit nuct (Ilpunoxenue A);

3ananue ([Ipunoxenne b);

Coneprxanue;

Bsenenue

1 OnucaHue TEXHOJOTMYECKOM YCTaHOBKM / mpolecca (T€XHOJOTMYecKas cXema, CTaluu
TEXHOJIOTHYECKOT0 Mpolecca, TEXHOJIornueckue nokasarenun). O0ocHoBaHMEe BbIOOPa;

2 Pacuer MaTepuUaJbHOTO M JHEPreTUYECKOro (eciau MPeayCMOTPEHO TEXHOJIOTHYECKUM
mporeccoM) 6amaHcoB;

3 AHaiu3 IpeUMYyILECTB MpeiaraéMoil TEXHOJIOTUH;

3aK/Ir04YeHuE.

Cnucok UCHOIb3yeMbIX HCTOUHHUKOB

[To maAMBHUYyaTBHOMY BapuaHTy CTYACHT POBOJAUT AHAJIN3 OJTHOM U3 TEM.

Tembl KypcoBoii pabOTHI:

1. [TpoexTrpoBaHue 3HEPro — M pecypcocOEeperarwx MpPOLEecCOB B XMMHUYECKOH
TEXHOJIOTUH, HepTeXuMHUU U Ouorexnosnoruu (Bapuanr 1).
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2. [IpoekTHpoBaHNE 3HEPrO — U pecypcocOEeperaronmx
TEXHOJIOTHH, HepTeXuMHUH 1 OnotexHosoruu (BapuaHrt 2).

3. [IpoekTupoBaHuEe 3HEPro — M PecypcocOEperarImnx
TEXHOJIOTHH, HepTeXUMHUH 1 OnoTexHosoruu (Bapuant 3).

4. [IpoekTHpoBaHnEe 3HEPro — U pecypcocOeperaronmx
TEXHOJIOTHH, HepTeXUMHUH 1 OnoTexHosoruu (BapuaHrt 4).

5. [IpoekTHpoBaHUE 3HEPrO — U pPecypcocOeperaronmx
TEXHOJIOTHH, HepTeXUMHUH 1 OnoTexHojoruu (Bapuasrt 5).

6. [IpoekTupoBaHue 3HEPro — M PecypcocOEperarImnx
TEXHOJIOTHH, HepTeXUMHUH 1 OnoTexHosoruu (BapuaHrt 6).

7. [IpoekTHpoBaHnEe 3HEPro — MU pecypcocOEeperaronmx
TEXHOJIOTHH, HepTeXUMHUH B OnoTexHosoruu (Bapuant 7).

8. [IpoekTupoBaHuEe 3HEPro — M PecypcocOEperaroImnx
TEXHOJIOTHH, HePpTeXUMHUH 1 OnoTexHojoruu (Bapuanr 8).

9. [IpoekTupoBaHue 3HEPro — M PpecypcocOEperarImnx
TEXHOJIOTHH, HepTeXUMHUH 1 OnoTexHosoruu (Bapuant 9).

10.  TIpoekTupoBaHUE 3HEPTO — U PECypcoCOEpPEraroImx
TEXHOJIOTHH, HepTeXuMHuH 1 OuotexHosoruu (Bapuant 10).

11. [IpoekTupoBaHuEe 3HEPro — M PecypcocOEperaroImx
TEXHOJIOTHH, HepTeXuMHUH B OuoTexHosoruu (Bapuant 11).

12.  TIpoekTHpoBaHUE 3HEPTO — MU PECypcocOEeperaroImx
TEXHOJIOTHH, HepTeXUMHUH B OnoTexHosoruu (Bapuant 12).

13.  TIpoekTupoBaHUE 3HEPTO — MU PECypcOCOEpPEraroImx
TEXHOJIOTHH, HepTeXUMHUH ¥ OnoTexHosoruu (Bapuant 13).

14. [IpoekTupoBaHuE 3HEPro — M PeCcypcocOEperaroImx
TEXHOJIOTHH, HepTeXUMHUH B OnoTexHojoruu (Bapuant 14).

15. [IpoekTupoBaHuE 3HEPro — M PeCcypcocOEperaroImx
TEXHOJIOTHH, HepTeXUMHUH B OnoTexHosoruu (Bapuanrt 15).

16.  TIpoekTupoBaHUE 3HEPTO — MU PECypcoCOEpPETaroImx
TEXHOJIOTHH, HepTexumun u ouotexHojoruu (Bapuant 16).

17. [IpoekTupoBaHuEe PHEPrO — M PecypcocOEperaroImx
TEXHOJIOTHH, HeTexumun U obuotexnonoruu (Bapuant 17).

18.  TIpoekTupoBaHWE 3HEPTO — MU PECypcoCOEpPEraroImx
TEXHOJIOTUH, HepTeXUMHUU U OuotexHosoruu (Bapuanr 18).

19.  TIpoekTupoBaHUE 3HEPTO — H PECypcocOEperaroImx
TEXHOJIOTHH, HeTexumun U obuotexnonoruu (Bapuant 19).

20.  TIpoekTupoBaHWE DHEPrO — M PECypcocOEperarommx
TEXHOJIOTUH, HepTeXxuMHuu u Ouorexnonoruu (Bapuanr 20).

21.  TIpoekTUpoBaHWE DHEPrO — H PeCypcocOEeperarommx
TEXHOJIOTUH, HepTeXuMHUU U Ouorexnonoruu (Bapuanr 21).

22.  TlpoekTupoBaHWE DHEPrO — M PECypcocOEperarommx
TEXHOJIOTUH, HepTeXuMHU U OuorexHonoruu (Bapuanr 22).

23.  TlpoekTupoBaHHE DHEPIO — H PeCypcocOEperarommx
TEXHOJIOTHH, HeTexumun U obuotexnonoruu (Bapuant 23).

24.  TIpoekTUpOBaHWE JHEPrO — M PecypcocOeperaromux
TEXHOJIOTHH, HeTexumun U obuotexnonoruu (Bapuant 24).

25.  TIpoekTupoBaHWE JHEPrO — M PecypcocOeperaromux
TEXHOJIOTHH, HeTexumun U ouotexnonoruu (Bapuanr 25).

IPOLIECCOB

IPOLIECCOB

HPOLIECCOB

IPOLIECCOB

IPOLIECCOB

IPOLIECCOB

HPOLIECCOB

HPOLIECCOB

IPOLIECCOB

HPOLIECCOB

HPOLIECCOB

HPOLIECCOB

HPOLIECCOB

HPOLIECCOB

IPOLIECCOB

MPOIIECCOB

MPOIIECCOB

MPOIIECCOB

MPOIIECCOB

MPOIIECCOB

MPOIIECCOB

MPOIIECCOB

MPOIIECCOB

MPOIIECCOB

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHYECKOMN

XUMHUYECKON

XUMHUYECKOH

XUMHUYECKOH

XUMHUYECKOU

XUMHUYECKOH

XUMHUYECKOH

XUMHUYECKOH

XUMHUYECKOH

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

XUMHUYECKON

3aKOHYEHHas U TMOJIHOCThIO O(opMiIeHHas padoTa cJaeTcss Ha MPOBEPKY IPEnoaBaTelio.
Pabora mpoBepsiercss Ha opuruHaibHOCTh (He MeHee 50 %) B cucreme Antumiaruar. Ilocne
NPOBEPKM W BHECEHUS MCIPABICHUNA NPOBOJUTCS 3alllMTa KypcoBOM paboThl. OreHuBaeTcs
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KypcoBad pa60Ta C YYCTOM Ka4CCTBa BBINTOJHCHHUA, YPOBHS 3allIUTBI U CTCIICHU CaMOCTOATCIbHOCTH

pu padore.

Kpurepun oneHku:

OueHkn

Kpurepuu u HOpMbI OLICHKH

«OTIHYHO»

BreicTaBJsieTcsi CTy/AeHTY, ecJiM cTyJAeHT Haopaa 85-100 6asuioB.
YpoBeHb OPHUTHHATIBHOCTH pabOTHI, MPOBEPEHHOW B CHUCTEME
«AHTHIUIaruaT» cocTaBisieT MUHUMYM 50%.

TeopeTrueckas 4aCTh KypCOBOW pabOThI CONEPIKUT HEOOXOTUMBIIA
U JIOCTaTOYHbI 00bEM MaTepuaioB B COOTBETCTBUH C 3aJaHHEM.
PacueTHas yacTh ciesana npaBUIbHO.

[losicHuTenpHass 3amuMcKka  BBIIOJHEHAa B COOTBETCTBUU €
TpeOOBaHUSAMH, YKa3aHHBIMH B Yy4€OHO-METOJMYECKOM IOCOOHUH.
I'padmyeckas yacTh BBINOJIHEHA AaKKypaTHO, M OTBEYaeT BCEM
tpeboBanusm 'OCT u ECK/I.

«XOpouIo»

BobicTaBJisieTcsl CTy/IeHTY, ecJId cTyAeHT Hadpaa 70-84 6annos.
YpoBeHb OPUTMHAIBHOCTH pPabOThl, MPOBEPEHHON B CHUCTEME
«AHTHIIIArUaT» cocTasisieT MUHUMYM 50%.

Teopernueckast 4acTb KypcoBOW pabOTHI CONEPKUT HEOOXOAUMBINA
U JIOCTaTOYHbII 00BEM MaTepHajOB B COOTBETCTBHM C 3aJlaHHEM.
PacuetHas yacThb ciesnana npaBUIbHO.

[TosicuuTenpHas  3alMcKa  BBIIOJHEHA B COOTBETCTBUM  C
TpeOOBaHUSAMH, YKa3aHHBIMH B Y4€OHO-METOINIECKOM ITOCOOHH.
I'paduueckast 4acTh BBIIOJIHEHA AaKKypaTHO, M OTBEYaeT BCEM
tpeboBanusiMm ['OCT u ECK], HO momyckaroTCs HETOYHOCTH B
IPaBUIBHOCTH IOCTAHOBKHM pa3MepoB (M30BITOUHOCTH Pa3MEPOB,
OTCYTCTBHE ONTUMAJIbHON KOMIIOHOBKH).

«YAOBJIETBOPUTEJIbHO»

BobicTaBJisieTcsl CTy/I€HTY, eCJIU CTYAeHT Hadpaua 55-69 6annos.
YpoBeHb OPUTMHANIBHOCTH pPabOThl, MPOBEPEHHON B CHUCTEME
«AHTHIIIArUaT» cocTaBiieT MUHUMYM 50%.

Teopernueckast 4acTb KypCcOBOH paOOThI COACPKUT JOCTATOYHBIN
00beM MaTepHalloB B COOTBETCTBUU C 3aJlaHMeM. PacueTHas 4acTh
czieflaHa MPaBUIIBHO.

[TosicHuTenpHas 3alMcKa  BBIIOJHEHA B COOTBETCTBUM  C
TpeOOBaHUSAMH, yKa3aHHBIMU B y4€OHO-METOJIMYECKOM IOCOOUH..
I'padguueckas 4acTh BBINOJIHEHA aKKypaTHO, M OTBEYAET BCEM
tpeboBanusiMm ['OCT u ECK], HO momyckaroTCs HETOYHOCTH B
NPaBUIBHOCTH IMOCTAHOBKHM pa3MepoB (M30BITOYHOCTh Pa3MEpOB,
OTCYTCTBHE ONTUMAJIbHON KOMIIOHOBKH).

«HEYIAOBJIETBOPUTECJIBHO»

BobicTaBiisieTcsi CTYJI€HTY, ecJIM cTyAeHT Ha0paa 0-54 6aJioB.
ANTOpPUTMBI pacyeToB HE OCBOEHBl, MHOIO 3aMEYaHWM 110
0(pOpPMIICHHIO MOSCHUTENBHOM 3alMCKH. Y POBEHb OPUTHHAIBHOCTH
paboThl, MPOBEPEHHON B cHUCTEME «AHTHIUIArHaT) COCTaBISET
MmeHee 50%. Teopernueckuii MmaTepuan COAEPKUT HEJOCTATOUHBIN
00BbEM MaTEpHAJIOB B COOTBETCTBUU C 3aJIJaHHEM.
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7.3. OneHo4Hble cpeacTBa AJsl NMPOMEXKYTOYHOH aTTecTAllMH IO HTOraM OCBOCHUS

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 4
Ne
i Bonpocsl k 3k3aMeHny

M3MeHeHHs B CUCTEME PETYIMPOBaHUs B 00J1aCTH OOpaIIEHHUs C OTXO/AaMH, B TOM YHUCIIE C

1 TBEPJbIMU KOMMYHQJIBHBIMU OTXOJaMHU U oTxojamu I-II kilaccoB omacHOCTH: OCHOBHOM
nepeyeHb HOPMaTUBHO-IIPABOBOM 0a3bl, 0COOEHHOCTH N3MEHEHUH.

2 AGCOpOLIMOHHBIE METO/IBL: ONMCAHUE, IPUMEHEHHUE.

3 OCOOEHHOCTH  OCYILIECTBIICHHUSI IPOU3BOACTBEHHOI'O HKOJOTMYECKOr0 KOHTPOJS B
3aBHCUMOCTH OT KaTerOpHH 00BEKTOB HETaTUBHOTO BO3/ICHCTBHS.
[Topsimox mnpoBeneHMs HMHBEHTApU3aLMM CTAllMOHApHBIX HCTOYHHUKOB U BBIOPOCOB

4 BPEIHBIX (3arpsi3HSIONINX ) BEIIECTB B aTMOC(HEPHBII BO31yX, KOPPEKTHUPOBKH €€ JTaHHBIX,
JOKYMEHTHPOBAHUS M XpaHEHUs JAHHBIX, ITOJyYEHHBIX B PE3y/bTaTe MPOBEICHHS TaKUX
WHBEHTAPHU3AIUN  KOPPEKTHPOBKH.

5 TpeboBanust Kk KareropusM OOBEKTOB XO3AWCTBEHHOM M (MJIM) HHOM J€ATENbHOCTH:
nepevyeHb 00BEKTOB, 0COOCHHOCTH HOPMATUBHO-TIPABOBOM 0a3bl.

6 MeTo/1bl OUHUCTKH MPOMBIIUIEHHBIX BBIOPOCOB: OCHOBHBIE METO/IbI.

7 HopmupoBaHue B 1 OTYETHOCTb B 00JIACTH 0OpaILieHHsI ¢ OTXOAaMHU.

8 Broxummueckue METOIbl OYUCTKH ra30BBIX BEIOPOCOB OT 3arpsi3HEHUIA.
Haunyumme AocTynmHble TEXHOJIOTMM (OHpeAeseHue, 3HAaYMMOCTb JUISl IOJy4eHUs

9 KOMIUIEKCHOTO KOJIOTHYECKOTO pa3pelieHusi, OCOOCHHOCTH WX MPHMEHEHHs Ha
TIPEATPUSITHH ).

10 Onpenenenne C33 it 00bEKTa HETATUBHOTO BO3/ICUCTBHUS.

11 CpaBHHTENBbHAS XapaKTEPHCTUKAa TI0 KaTerOPUSIM HETaTUBHOTO BO3ACHUCTBUS TIPHU
IPUMEHEHUH HOBOTO 3aKOHOJIaTeNIbCTBA (OTYETHBIE TOKyMeHThI, mata 3a HBOC).

12 HUTC OO6e3BpekMBaHUE OTXOJIOB TEPMUYECKHUM CIIOCOOOM (OMHMCAHME DPAa3/esioB,
OCHOBHBIE TEXHOJIOTHYECKHE TIOKA3aTENN).
TepputopuasibHas cxema oOpalleHus ¢ 0Txoaamu, B ToMm yucie ¢ TKO, u pernoHaJIbHBIX

13 nporpaMMam B 001acTH 0OpalleHHs ¢ OTXOJaMM: ONHMCaHue, OCOOEHHOCTH, 0COOEHHOCTH
HOPMAaTUBHO-TIPAaBOBOM 0a3bl.

14 TexHOIOrMM OYUCTKHM CTOYHBIX BOJ Ha MPHUMEPAaX OYMCTHBIX COOPYKEHHsX (Ha mpumepe
ouncTtHbIX coopykeHui [TAO TOA3): ocHOBHBIE ATanbl, IPOOJIEMBI.

15 NUTC VYrtunuzauus u 00e3BpEKMBAHUE OTXO/A0B: OCHOBHBIE pa3fielibl, MEPCHEKTHBHI,
TEXHOJIOTHYECKHE TIOKA3aTEIN.

16 buonornyeckas o4McTKa CTOYHBIX BOJI: OCHOBBI OMOJIOTUYECKON OUMCTKU CTOYHBIX BOJ.

17 NUTC Pa3menieHre OTXOJIOB MPOU3BOACTBA M MOTpeOieHHs (ONMUCaHHE pPa3JIeNoB,
OCHOBHBIE TEXHOJIOTUYECKHE TIOKA3aTEeNN).

18 buonorundeckue GpunpTpel: 00IIME CBEACHUS, KiIaccupUKaus OHOPHILTPOB.

19 TpeGoBaHuMsi K MPOW3BOJACTBEHHOMY DKOJOTHYECKOMY KOHTPOJIIO: TMporpamMma |
nopsiok oryeTHocTH 1o [19K.

20 Pacuer 6MouIbTPOB: BEICOKOHArpyXaeMble ONOGUIbTPHI.

21 [Tpon3BOACTBEHHBIN KOHTPOJb 32 OXpAaHOH aTMOC(EPHOTO BO3AyXa.
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TexHonornu O4YMCTKU CTOYHBIX BOJI Ha MPUMEPAX OYMCTHBIX COOPYKEHUSX (Ha mpuMmepe

22 000 «CamPOK-Okcrmnyatanusy r.0. JKUryneBck): OCHOBHBIE 3Talbl, POOJIEMBI.

23 TpebGoBaHus K aBTOMAaTU3UPOBAHHBIM CHCTEMaM KOHTPOJIS.

24 [TITP®D Ne891 ot 13.07.2019r. O6 yrBepxkacHuu [IpaBui mpoBeneHUs WHBEHTApU3AIUU
copocoB 3B B OC: 0CHOBHBIE OCOOCHHOCTH.

25 Copaeprxanue nporpaMMbl IPOU3BOACTBEHHOTO HKOJIOTMYECKOTO KOHTPOJIS.

26 [Topsimok pacyeTa HOPMAaTUBOB COCTaBa CTOYHBIX BOJI: AJITOPUTM pacyera.

27 [TpropuTETHOCTH TOCYAAPCTBEHHOM MOJUTHKH B 001aCTH OOpAIIEHUsS C OTXOJaMH.
OcHoBHOM  opMol  HHPOPMAIIMOHHOTO 00ECIEeUeHUsT COOTBETCTBHS TEXHOJIOTHI
kpurepusim  HIAT nans  konkperHeix obOnacteid npumenenuss HJIT craree 28.1

28 OenepanbHoro 3akoHa «O0 oxpaHe OKpYKaloIlled Cpelbl» YCTaHOBJIECHBI pa3paboOTKa,
YTBEp)KJICHHE U ONyOJIMKOBaHHE WHPOPMaMOHHO-TexHnYeckuX cnpaBounnkoB (MUTC) no
HAT: nepeuens HJT (u UTC), TexHOTOTHYECKHE HOPMATHBBI.

29 [TonroroBka 10KyMEHTOB B HacTu oOpartieHust ¢ OTXOAaMHU ISl IOTyYEHUST KOMIUICKCHBIX
9KOJIOTHYECKHX Pa3pelieHHi.

30 Pacrnipenenenue crouHbIX Boj 110 OnopuiIbTpam.

Beenenue HoBoHW cuctembl oOpaimieHus ¢ orxomamu I-II kimaccoB omacHoctu ¢ 2021r:

31 0COOEHHOCTH HM3MEHEHH, IMepedeHb HOPMATHBHO-TIPABOBOH 0a3bl, 00eCTeYMBArOIINi
JTAaHHbIC U3MEHEHUS.

32 XCMOCOp6HI/IOHHI>I€ METOJbI: OIIKUCAaHUE, IIPUMCHCHHUE.

33 ['ocymapcTBEHHBIN AKOJOTHYECKUN HAA30P: CYIIHOCTh, IEPEUYCHBD.

[Topsimok mpoBeJeHUsT WHBEHTApU3AIMU CTAIMOHAPHBIX MCTOYHUKOB W BBIOPOCOB

34 BPEIHBIX (3arps3HAIONINX) BEIIECTB B aTMOC(HEPHBIN BO3IyX, KOPPEKTUPOBKH €€ JaHHBIX,
JIOKYMEHTHUPOBAHUSI U XPAaHEHUsI TAHHBIX, MMOJYUYEHHBIX B PE3yJbTaTe MPOBEACHUS TAaKUX
WHBEHTapU3allMH U KOPPEKTUPOBKH.

35 YcranoBneHHbI nopsaok peanusanuu POIIL.

36 CucreMaTu3zanus cBeJIcHUH 00 HCTOYHMKAX BEIOPOCOB IPHU MIPOBEICHUN MHBECHTAPU3AINN
BBIOPOCOB.

37 HaumonansHbII TPOEKT « IKOJIOTHSY»: OCHOBHBIE 33]]a4H, Ha3BaHUSI IIPOEKTOB.

38 Pacripenenenrie KOHLIEHTpallMM BpEAHBIX BELIECTB B aTMocdepe OT OpraHM30BaHHOIO
BBICOKOT'O HCTOYHHUKA BbIOpOCa: MOAX0/Y K OMPEIETICHUI0, METO/IbI pacyerTa.

39 Omnpenenenue mokasaresiei BHIOPOCOB MPH MPOBEACHUN HHBEHTapU3AIMK BEIOPOCOB.

40 PacueTr OnounbTpoB: KanenbHble OMO(OUIBTPHI.

a1 JlokyMeHTUpOBaHNE M XPAaHEHUE JIaHHBIX, MOJYYEHHBIX B pe3yJbTaTe WHBEHTApU3AIUU
BBIOPOCOB.

42 APPOTEHKHU: MPUHIIUIIBI OYMCTKH CTOUYHBIX BOJ B a9POTEHKAX.

43 [Tepexos Ha HOBYIO CHCTEMY HOPMHUPOBaHUs ¢ Ucnoib3oBanneM Hamnyumunx JlocTynmHbIX
TexHOIOTUI OYNCTKH CTOYHBIX BOJI.

44 Katanutnueckue MeTObl: OMCaHUE, IPUMEHEHHE.

45 CymectBytouue [TpaBuiaa KOHTpOJs cocTaBa U CBOMCTB CTOYHBIX BOJI.

46 Anmnapatbl MOKPOW U CyXOH OUMCTKH I'a30B: YCTPOMCTBA, MPUHIIMI IEHCTBUSL.

47 3akoH 00 oOXxpaHe OKpykKaroImieid cpeasl B pemakuuu 219-O3 B 3aBUCHUMOCTH  OT
KaTeropuitHOCTH OOBEKTA.

48 A1copOIIMOHHBIE METOIBI: OTIMCAaHUE, PUMEHECHHE.

49 HoBast cuctema B3aMMOOTHOILIEHHH aOOHEHTOB U  ILIEHTPAJIM30BAaHHBIX CHCTEM
BOJOOTBE/ICHUS.

50 Tepmuueckasi HEUTpalIU3alUs: ONMCAHUE, TPUMEHEHUE.

51 [Inara 3a HeratuBHOe Bo3xaeiicTBue opranm3anuii BKX 3akon «O BojgocHaOkeHHH U

BOZI0OTBEIEHUN B penakimu 225-O3 ot 29.07.2017r.
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\ 52 \ OWIBTP C MOPUCTHIM (PUIBTPYIOLIUM 3JIEMEHTOM. YCTPONUCTBA, MPUHIIUI AEHCTBUS.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBe/IeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUYHOM
arTecTalnuu
BricTaBnsieTcss CTyIEHTY, €Cilu
cTyneHT Habpan 85-100 OamnoB
COTJINYHOY
M0 UTOTY U3YYCHUS JTUCIUILINHBI
B CEMECTpe.
BricTaBnsiercs  cTymeHTy, eciu
cryneHt Hadpan 70-84 Gamnos mo
(XOpOo» UTOTY W3YyYEHHUS AUCLUUIUIUHBI B
DKk3aMeH (110 Yy H5yH
CEMECTpE.
4 HAKOMUTEIEHOMY
. BricTaBnsiercs  cTymeHTy, eciu
pEUTHHTY)

«YyAOBJICTBOPUTCIIBHO»

cTyaeHT Habpan 55-69 6aoB no
UTOTY HU3yYCHHs IUCHHUIUINHBI B
cemecrpe.

«HECYHOOBJICTBOPUTCIIBHO»

BeicTaBisieTcss  CTyIEHTY, €CIH
cryneHt Habpan 0-54 GamioB mo
UTOTY W3YYEHHs JUCIMIUIMHBI B
ceMecTpe.
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8. YueOoHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecneuyeHre TUCITHIIITMHBI

8.1. O6s13aTesibHAsI JIUTEPATypa

Tun (yueOHMK, yueOHOe

KoanyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoN4YecKoe nmocodue,
HPAKTHEYM, p.) HaumeHoBaHue
P > AP 9BC
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 OTXOJIOB
DKkonornveckas 6e30MacHOCTh Ha
3 | lIupokos 1O0.A. yuebHoe rocodue 2018 ObC «Jlanb»
NpEANPHUSITUN
Abakymos 10.®., /lembsiHOB
E.J., 3yiikos C.C., Koznos VYTunuzauus oTX0J0B NPOU3BO/ICTBA
4 A3y ’ 1 0B TP A yuebHOoe rmocodue 2018 OBC «Jlanb»
A.B., Crynnukos B.I1.,
MenpHukos 2.J1.
TexHOMoruu 3alrThl OKPYXKarolei cpeibl OT
5 | Beromkun A.T'. Hl Py HIeH Cpedt yuebHOoe mocodue 2016 OBC «Jlanb»
OTXOJIOB IPOM3BOJICTBA U MOTPEOICHNUS
DKOJIOTHYECKUE OCHOBBI IbC
6 | lamenepun, M. B. Y4eOHHUK 2022 "ZNANIUM.CO
MPUPOIOTIONH30BAHUS M
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8.2. lonoiHMTEILHAS JIUTEPATYpPa

Tun (yueOHUMK, yueOHOe

KoanuecTtBO B

HAYYHOMH
Ne nocooue, yuedoHo-

ABTOpBI, COCTABUTETH 3arsnaBue (3aroJ10BOK) T'ox w3nanus oubaunortexe /

n/n MeTOoaHYEeCKoe mocodoue,

HPAKTHKYM, 1p.) HaumenoBanue
P YM, ap. 3BC
1 CoBpeMeHHbIEC TPOOIEMBI SKOJIOTHH, YHEPTO- 71a00paTOPHBIA
Pynenxo E.1O. P P ’ p patop 2018 9BC «JIanp»
1 pecypcocOepekeHus] B ONOTEXHOJIOTHHI MPAKTHKYM
IIporecchl U anmapaTbl XUMHUYECKOU

2 bapanos [I.A. port P y4eOHOoe Tmocooue 2020 OBC «Jlanb»

TCXHOJIOTUH
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8.3. Ilepeuennr mpodeccHoHAIBLHBIX 0a3 TaHHBIX M HMH(POPMAIHOHHBIX CHPABOYHBIX
cucTemM

— PenuxyuHr orxoaoB. Crnenuanu3upoBaHHOE HH(GOPMAIIMOHHO-aHATUTUYECKOE
uznanue B oOnactu mnepepaboTku oTxonoB. JKypHanm nyOnHMKyeT MaTepuabl, IOCBSIICHHbBIE
npobiemaMm cOoOpa, TPaHCHOPTUPOBKH, NEPEepadOTKH, YTHWIM3ALMU M 3aXOPOHEHHUS OTXOIOB.
Hoctynen nonHotekcToBbld apxuB ¢ 2006 mo 2009 rox u aHHOTHPOBAHHOE COJEP)KaHUE BCEX
HOMepoB xypHana ¢ 2010 rozxa: http://www.wasterecycling.ru/

- TBepable ObITOBbIe 0TXO0ABL. Ha cTpaHuiax >kypHajga OCBEIIAIOTCS BOIPOCHI
opranuzanuu c0opa, COPTUPOBKHM M TPAHCIOPTUPOBKU OTXOOB, IPUMEHEHHUS COBPEMEHHBIX
TEXHOJIOTUH ¥  OOOpYIOBaHUS s NEepepabOTKH, OMBIT POCCUHCKUX H  3apyOeKHBIX
npennpuaruii. Bxoaur B cucremy PUHII. Jloctynnbl nosiHbie TeKCThl ctareit ¢ 2005 o 2007 ron
Y aHHOTUPOBAHHOE cojiepKaHue HoMepoB xypHaia ¢ 2008 roga (¢ JOCTYNOM K MOJHBIM TEKCTaM
OTAENBHBIX myOnukanuii). Jljasi mpocMoTpa crareii HeoOXOAMMO MNPOWTH PerucTpauuio:
http://www.solidwaste.ru/magazine/archive/2005.html

- American Journal of Engineering and Applied Sciences. Peuensupyembiit
KypHaJI - MyOJIMKYeT pe3yJbTaThl MCCIEIOBaHMN B OOJACTH HMHXKEHEPHBIX HayK (MPHUKIaTHas
¢u3rMKa W NpUKIAJHAs MaTeMaTHKa, aBTOMATHU3alllsl W YIPaBJIEHUE, XHUMHUYECKash TEXHOJIOTHS,
KOMIIBIOTEpPHAsl TEXHUKA, MH()OPMATHKY, WHXKEHEPHbIE JaHHbIE U pa3paboTka MPOrpaMMHOTO
o0OecrieyeHus, DSKOJOTMYECKass WHXKEHEpUs, JJIEKTPOTEXHUKA, IPOMBIIUICHHAsS WHXKEHEpUs,
nH(OPMaILMOHHBIE TEXHOJIOTUU M MH(OpMaTHKa, MaTEepUaIOBEACHUE, U3MEPEHUE U METPOJIOTHUS,
MalIMHOCTPOEHUE,  MEOUIMHCKas  (u3MKa,  HSHEpreTuka, oOpaboTka  CHUTHAJIOB U
TesiekoMMyHUKaruu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. JXypuan  mnpemgocraBiseT CBOOOIHBIA JOCTYH K
HAYYHBIM TYOJIMKAIUsAM 10 CJICIYIOIIUM TeMaM: HHXCHEPHbIE, (U3UYECKHUEe, MaTeMaTHYECKUE
Hayk#: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). XXypuan
IIPEJICTABIISIET CTaThU C PE3yjbTaTaMHU HAyUHbBIX MCCIEIOBAaHUN B 00JACTH HMH)KEHEPHBIX HAYK
(MaTeMaTuKa,  OJCKTPOTEXHHUKA,  MAIIMHOCTPOCHHUE,  HSHEPreTMKa, aBTOMOOMIECTPOEHUE,
Omoxumu4ueckas UH)XEHepus, CTpOUTENbHAs MH)XEHEPUS u T.J.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KOTOpBIH 0OecreurBaeT JOCTYI K TMOJHOTEKCTOBBIM 3JIEKTPOHHBIM
JKypHaJIaM IIpe/IHa3HaueH JJIsl IOUCKa 110 Ha3BaHUIO CTaTh (3kypHana) wiu o reme. DOAJ craBut
LIEJIbI0 BCECTOPOHHEE OCBELICHME HAyYHOH IMEPUOIMKH, HAaXOIAIIEWCs B OTKPBITOM JOCTYyNE U
UCIIOJIb3YIONIEH OIpeieNeHHble MEephl, FapaHTUPYIOLIUE JOCTOMHOE KAauyeCTBO HMX COACpKaHMS:
https://doaj.org/

8.4. IlepeueHb NPOrpaMMHOIo odecrne4eHust

Ne Haumenosanue IO PexBuU3UTHI zmrmsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JeNCcTBUS, 0€CCPOUHBIN
2 Office Standart JHorosop Ne 690 ot 19.05.2015r., cpok

neiictBusi, Oeccpounsiif; JloroBop Ne 727
or  20.07.2016r., cpox  geHcTBUA,
OeccpouHbIN
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8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H
AP- 005€KTOB JLIsl IPOBE/ICHHS . IlepeyeHb OCHOBHOIO 000PY/10BAHUS
NPAKTHYECKUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)

[Tomemenue [Uisi caMOCTOSATENBHOM PadOThI
1
obyuaromuxcs (I'-401)

Crouibl, CTYJbs, KOMIIBIOTEPHI
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