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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I1IK-2 Crioco0GeH mpoBOAUTH OPTaHU3AIIMOHHO-YIIPABICHUECKUE U IKCIIEPTHO-aHATUTUICCKHE
pabotel Ha TOC
NJI-2 mpoBOIUTH pabOTHI B IO MOBBIICHUIO HA/IC)KHOCTH U SKOHOMUYHOCTH PAOOTHI
TETIOMEXaHUYECKOT0 000PYAOBaHUS, BHEAPATH PE3yIbTaThl UCCIEIOBAaHUHN U Pa3pabOTOK

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. Hedrenepepabdotka (Kortponsnas padora)
2. OKyCKOBBbIBaHHE. DHEPTOTEXHOJIOTHYECKOE HCIIOJIb30BaHUE TBEPIOTO TOILIMBA
(KontponpHas pabota)
3. IIpomeccrl mepepadboTku razooro tomiuBa (KonTpoasHas padbora)
4. Tlpouecchr nepepadotku TBEpAOTO TotumBa. [lomyuenne MKXT (KonTponpHas padora)

BPC nucuunanHbl

5 cemectp
Beca KOHTpOIBHBIX MeponpUsITHiL, Y0
Hanekc KM- | KM- | KM- | KM-
Paznen nucuuImimHb! KM: 1 5 3 4

Cpok KM: | 3 6 9 | 12

[Ipoteccsl oboramenus: TBEpAOro ToruuBa. [lonydenue
VMCKYCCTBEHHBIX KOMITO3UIIMOHHBIX TOILINB

AHanu3 TBEPJIOro TOIUIMBA +
Bunpl oboraiienus TBEPIOTo TOIUIMBA +
TBEpIbIe HCKYCCTBEHHBIE KOMITO3UIIMOHHBIE TOIUIMBA +
Knnkne nckycCTBEHHbIE KOMIIO3UIIMOHHBIE TOILIIMBA +

IIpouecchl Moay4eHUs: UCKyCCTBEHHOTO Ta30BOr0 TOIUIMBA.
ITponecchl OKYCKOBBIBAHMSI TBEPJIOTO TOILIMBA

[Ipotieccbl OKYCKOBBIBAHMS +
[Tpouecce razudukanmuu TBEPIOTO TOILIHNBA +
[Ipoueccsl muposn3a TBEPIOro TOIIMBA +




WHbIe criocoOBI SHEPTOTEXHOJIOTHYECKON mepepaboTKH

[Tpomueccol mepepaboTku HEPTH

@OpaKIOHUPOBAHKE

[Tpoueccrl kpekuHra

[Tpoueccel monyueHus: HePTIHOTO KOKca

[Tpoueccel nepepabOTKH ra30BOro TOILUIUBA

H3BiedeHne roMOJIOTOB U3 ra30BOI0 TOILIMBA

IIpouecchl nepepaboTKy MOITyTHOrO HE(TSIHOrO rasa

[Tpouecchl MOATOTOBKU PYAHUYHOTO (IIAXTHOT'O) ra3a B HENsIX
ucnoiib3oBanus ero Ha TOC

Bec KM:

25

25

25

25

$06m1as acts/[1s1 MPOMEKYTOYHOMN aTrTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE

[1K-2 N-2nk-2 IIPOBOJUTDH | 3HATH! [Ipoueccel nepepadotku TBEpAOro Tomnusa. [lonyuenne MKXKT
paboThl B MO TMOBBIIICHUIO | CUCTEMBI, 000pYyAOBaHNE, (KonTponbsHas pabora)
HAJIC)KHOCTH U | IPUHIIMIT JEHCTBUS 3TOTO OKycKOBBIBaHHE. DHEPTOTEXHOJIOTHYECKOE UCTIONBb30BaHUE TBEPIOTO
SKOHOMHUYHOCTH paboTsl | 000pyAOBaHUS, torurBa (KonTpoabHas pabora)
TETJIOMEXAaHUYECKOTO KCIIOB3YEMOTO IS Hedrenepepaborka (KorrponsHas pabora)
o0opy/soBaHusl,  BHEAPATH | MOJy4eHUs ucKyccTBeHHBIX | [Ipomeccel nmepepaboTku razoBoro torumba (KonTponbHas paboTa)
pe3yabTaThl  MCCIENOBAaHHUM | YHEPreTUYECKUX TOTUTUB

U pa3paboToK

METOJIMKH pacuéra
nepepadaThIBAIONTNX
TOTUIMBHBIX CUCTEM H
cCHCTEM
HHEPrOTEXHOJIOIMYECKOTO
WCTIOJIH30BAHUS
SHEPreTU4YEeCKUX TOITUB
(TBEpIOTO, KUIKOTO,
razoo0pa3Horo)

YMers:

MIPOBONTH
TEXHOJIOTHYECKUE PACUYETHI
nepepadaThIBAIONTNX
TOTUTUBHBIX CUCTEM H
cHcTeM
HHEPTrOTEXHOJIOTHYECKOTO
WCIOJIb30BaHUS
YHEPreTUIECKUX TOTUTUB




MIPOBOHTH
TEXHOJIOTUYECKUE PACUETHI
obopynoBaHus,
UCIIOJIB3yEeMOTO ISt
peanu3aiiy MporeccoB
nepepaboTKH U
HHEPrOTEXHOJIOTHYECKOTO
WCIIOJIb30BAHUS
JHEPTreTHYCCKHUX TOILIINB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. IIpoueccol nepepadorku TBépaoro rominsa. [loaxyuyenne UKIKT

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoILHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHHs] KOHTPOJbHOI0O MeEPONPUATHA: TEXHOJIOTHS TMPOBEPKU CBS3aHA C
BBIMIOJTHEHHEM KOHTPOJBHOM paboThl MO HM3y4eHHOW TeMe. Bpems, oTBeleHHOE Ha BBIIIOJHEHUE
3aanus, ycranapnuBaercs He 0osee 30 munyT. KomumdectBo nmombiTok He 6omnee 3x. TectupoBanue
npoBoautcs ¢ ucnonbzoBanueM CJIO "IIpomereit". K TecTupoBaHMIO JOMYyCKAETCs MOJIb30BATENb,
M3YYUBIIUN MaTepHalibl, aBTOPU3UPOBAHHBIN YHUKAJIBHBIM JIOTHHOM M MapoJieM

Kpatkoe conep:kanue 3a1aHusi:

KOHTpOJIBHaH TOYKa HallpaBJICHA HAa OLICHKY OCBOCHHA KOMIICTCHIIMHU 110 BOIIPOCaM IIPOLICCCOB

nepepaboTKu TBEPAOTO TOILIMBA

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

VYMeTh: IIpOBOOUTDH
TCXHOJIOTHYCCKHEC paCLIéTI)I
nepepa6 aTbIBAIOIINUX TOIIJIMBHBIX
CHUCTEM u CHUCTEM

OHCPIrOTCXHOJIIOI'HYICCKOI'O
HCIIOJIBb30BaHUA OHCPIrCTUYCCKUX
TOILJINB

1.0OnummuTe mpoueccsl 000raieHus yris

2. Jlnsa cycnien3uu muotHocThio 2100 kr/m3, ¢
YaCTULIAMU-YTHKEIUTENAMU TUIOTHOCTRI0 9000 Kr/™M3,
OTIpPEJIeNIUTE MPOLIEHTHOE COJIEPIKAHNE YACTHIL-
yTspKenuTenel (1mo Macce u mo 00bEMyY) U MaccoBoe
COJIepKaHNE YACTHII-yTSKESITUTEIICH.

3. Onpenenute HU3IIYIO TEIJIOTY CrOpaHUs Ha pabodyro
Maccy Ui BOAOYTOJIBHOTO TOIIJIMBA, AUcIepcHas dasa
KOTOPOTO MpejcTaBieHa yriiéM coctaBoM (B %): Cdaf =
79,1; Hdaf = 5,3; Ndaf = 1,5; Odaf = 12,7; Sdaf =1,4;
Ad=44; Wr =7, a nucniepcHas cpeia — BOJHBIM
pacTBOpoM ¢ o01Iel MuHepanuzamnuei 145 mr/mm3.

4. OmnpenenuTe MacCy MarHeTUTa JJIsl MarHETUTOBOM
CyCIeH3uu mIoTHOCTh 1650 kr/mM3, 00B6EMOM 5,5 M3,
ecau mI0THOCTh, MarHetuTa 4500 kr/m3. s nanHo#
CYCIICH3UH OTPEICIUTE TIOKA3aTeNb YCTOUYHBOCTH
(crabunbHOCTH) eciiu aOCOMOTHAs BA3KOCTh paBHa 0,55
r/(cM*c), a cpeIHM pa3Mep YacTHll paBeH 95 MKMm.
5.Meto/ibl OTy4eHHs BOIOYTOJIBHOTO TOTIUBA.
6.ITpuMeHeHre XUMUIECKUX PEareHTOB JIJIs
BOJIOYTOJIBHOTO TOTLTUBA

7.Ctanuu TOpeHUsi BOAOYTOJIBHOTO TOTIIMBA.

8. lns cycniensuu minotHocThio 1700 kr/mM3, ¢
YaCTUIAMU-YTSDKEIUTEISIMA TTOTHOCTHIO 2600 Kr/M3,
OIIpeJIeNIUTE MPOLIEHTHOE COJIePKaHUE YaCTHIl-
yTsDKenuTelnel (o mMacce U 1o 00bEMy) U MaccoBOE
COJIepKaHUE YACTUII-yTSKETUTEIICH.

9. OnpenenuTe HU3NIYIO TEIUIOTY CTOPAHHSI HAa pabOvyIO
Maccy JUIsl BOAOYTOJIbHOTO TOIUIMBA, TucnepcHast (aza
KOTOPOTO TpejicTaBieHa yriaém cocraBom (B %): Cdaf =
89,5; Hdaf = 4,0; Ndaf = 1,1; Odaf = 4,7; Sdaf =0,7;, Ad
=24; Wr =5, a nucriepcHas cpeia — BOAHBIM PaCTBOPOM
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¢ obmieit munepanmm3anuen 6150 mr/mm3.
10.0xapakrepu3yiite mporecc 00oraeHus yris
coctaBoM Cdaf = 89,5; Hdaf = 4,0; Ndaf = 1,1; Odaf =
4,7; Sdaf =0,7; Ad =24; Wr = 5, eciii KOJIMYECTBO
000raéHHOro yriisi COCTaBISIeT 75 T/4, KOJIUYECTBO
XBOCTOB COCTaBJISIET 35 T/4, a 3HAUEHUE 30JbHOCTH Ha
pabouyro Maccy B o0oraméHHOM yriie coctaBisieT 12,1
%.

11. s cycnens3uu miotHocThio 2200 kr/m3, ¢
YaCTUIIAMU-YTHKETUTENSIMU TUIOTHOCTRI0 5000 Kr/™m3,
OTpeIeNTUTE MPOIIEHTHOE COACPKAHUE YACTHII-
yTspKenuTenei (mo Macce u mo o0bEMy) U MacCcoBOE
CoJIep>KaHue YaCTHUIl-yTSIKEIUTENe
12.0xapakrepu3yiiTe mporecc 00oraeHus yris
coctaBoM Cdaf = 85,0; Hdaf = 5,1; Ndaf = 1,2; Odaf =
7,5; Skdaf = 0,6; Soprdaf = 0,6; Ad =30; Wr =6 ecin
KOJMYECTBO oboraménHoro yris cocrapusieT 110 1/4,
KOJIMYECTBO XBOCTOB cocTaBisaeT 90 1/4, a 3HaUeHNE
30JIbHOCTH Ha pabo4yI0 Maccy B 00OTalIEHHOM YTJIe
cocrasysetT 14,1 %.

13.0mnpenenute Maccy MarHeTuTa JJisi MAarHETUTOBOM
cycrensuu miaotHocTh 1900 kr/m3, 06béMom 8 M3, ecinu
mwiotHOCTh MarHetuta 4500 kr/m3. s naHHOU
CYCIIEH3HH OMPEJENIUTE MOKa3aTellb YCTOMYUBOCTH
(cTabuIbHOCTH) €ciM a0CONIOTHAs BA3KOCTh paBHa 0,45
r/(cm*c), a cpenHui pasmep yactull paBeH 110 MxM.

Onucanue MIKAJbI OLlEeHUBAHUS:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakmepucmuku 6bIn0JIHEHUs 3Hanus: BpIOIHEHBI Bee 3aaHus BapuaHT KP.
JlonmyckaroTcst JIErKKe, He BIUSIONINE Ha X0/ peIlieH!s] HETOYHOCTH U OLIMOKH.

Ouyenka: 4

Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoaneHus 3Hanus: BeimonHensl 10 75% 3ananuii Bapuant KP. B
PEMIEHHBIX JOMYCKAIOTCS JIETKHE, HE BIUAIOIINE HA X0/ PEIICHUSI HETOYHOCTH U OIITHOKH.

Ouyenxa: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakxmepucmuku ebinoaneHus sHanus: BeimonaHens! 10 50% 3ananuii Bapuant KP. B
PEIIEHHBIX JOMYCKAIOTCS JIETKHE, HE BIUAIOIINE Ha X0/ PEIIEHUS! HETOYHOCTH U OIIMOKH.

Oyenka: 2

Onucanue xapaxmepucmuxu evinonaneHus snanus: BeimonHensl meHee 50% 3aaanuii Bapuanta KP.

KM-2. OxycKkoBbIBaHHE. JHEPIrOTEXHOJI0THYECKOE UCIO0JIb30BaHNE TBEPAOIO TOIINBA

®opmbl peanausanuu: [lucbMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHs] KOHTPOJIBHOIO MeponpuATHs: TeXHOJIOrHs NPOBEPKU CBs3aHA C
BBINTOJIHEHUEM KOHTPOJILHOW paloThl MO M3y4yeHHOM Teme. Bpems, oTBeieHHOE Ha BBINIOJIHEHUE
3amanusi, ycranaBnuBaeTcs He Oosiee 30 munyT. KonmnuecTBo momnbiTok He 6omnee 3x. TectupoBanue
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nposoautcs ¢ ucnoaszoBanuem CZO "IIpomereit”. K TecTupoBaHHIO HOMYCKAeTCs MOIb30BATEND,
U3Y4YUBIINN MaTepHaibl, aBTOPU3UPOBAHHBIN YHUKAIBHBIM JJOTHHOM U IapojIeM

KpaTlcoe CodcpiKaHUuE 3alaHUA:

KOHTpOJ’IBHaH TOYKa HallpaBJICHA HAa OUCHKY OCBOCHH KOMIICTCHIIUMHU 110 BOIIpOCaM
SHCPTOTCXHOJIOTHYCCKOI'O NCII0JIb30BAHHNA TBépI[OFO TOIIJIMBA

KoHTposibHbIEe BONIPOCHI/3aJaHUA:

VYmers: IIPOBOJUTH
TEXHOJIOTMYECKUE pacy€Tsl
o0opyoBaHus, HCIIOJIb3YEMOT0
UL peanu3alnuu IIPOLIECCOB
nepepadoTKu u
HYHEPrOTEXHOJIOTHYECKOTO
UCIIOJb30BaHUS  DHEPreTHYECKHUX
TOILJIUB

1.OnpeneneHne TEXHOJIOTUYECKUX TTOKa3aTeen
MIPOLIECCOB OPUKETUPOBAHUS CO CBSI3YIOIIUMU
BEIICCTBAMH

2.0npenenuTe BO CKOJIBKO pa3 HU3MIAS TEII0Ta
CropaHus Ha CyXyIo 0€330JIbHYI0 MacCy KOHIICHTpaTa
pa3iinyHa C HU3ILIEH TEIUIOTOM CrOpPaHus Ha CyXyIOo
0€330JIbHYI0 MacCy OTXO0JI0B, €CJIU KOJTMYECTBO
KOHIIEHTPUPOBAHHOTO yIJIsl cocTaBiisieT 117 1/4,
KOJIMYECTBO 00pa3yIoIuXCcsi OTXOA0B cocTaBisieT 98 1/4,
rIIyOMHA TIpoIiecca 00oralleHns JOCTUTACT 3HAYCHUS
30JIbHOCTH 9%, a 3JIeMEHTapHbIA COCTaB UCXOJAHOTO
yras: B % Cdaf = 71,1; Hdaf = 4,8; Ndaf = 0,7; Odaf =
23,1; Sdaf =0,3; Aa=17; Wa=2,5, Wr=
6.0mpenenuTe ciaeayromye noka3arenyu npoiecca
o0oraIeHus: H3BJICUCHUE 110 KOHIICHTPATY, CTCIICHb
KOHIICHTPAIIUU, CTENEHb COKpaIeHus, 3P (HEeKTUBHOCTh
olOoraIicHus.

3. Ompenenure, Ipu KaKOM KOJMYECTBE 00pa3yroIIerocs
KOHIIEHTpATa MpPOIeCC 000TaIIeHUs yIisi MOXKHO Ha3BaTh
3¢ (HEeKTUBHBIM, €CITU 30JIBHOCTh HCXOJHOTO YIIIs
cocraBisieT Ar = 29%, 301bHOCTh KOHIIEHTpaTa
cocraBisieT Ar = 6,5%, a KOIM4ECTBO yTIJis,
MOCTYIAIOIIETO Ha mpoliecc oboraimieHus cocrapiser 280
T/4.

4.0npeneneHre TEXHOJIOTMUECKUX MOKa3aTenei
MPOLIeCCOB OPUKETUPOBaHUS O€3 CBA3YIIHUX BEIIECTB
5.0npeneneHue TEXHOIOTUYECKUX TTOKa3aTeNen
MPOLIECCOB TPAHYIUPOBAHUS

6.0npeneneHue TEXHOIOTUYECKUX TTOKa3aTeNen
MIPOLIECCOB MEIETHPOBAHUS

7.01penenuTe BO CKOJIBKO pa3 HU3IMIAS TEIIOTa
CrOpaHHUs Ha CyXyI0 MacCy KOHIIEHTpaTa pa3jifyHa C
HH3IIEH TETUIOTOM CTOPAHUS HA CYXYH0 MAacCy OTXOOB,
eciy o011ee KoJIMYecTBO yris coctasisieT 150 1/y,
KOJIMYECTBO 00PA3YIONIUXCS OTX0/I0B cocTaBiseT 70 /4,
riyOuHa mpolecca 00oraiieHus JOCTUTAaeT 3HAYCHUS
30ipHOCTH 13,5 %, a 3JIeMeHTapHBIA COCTaB UCXOIHOTO
yrist: B % Cdaf = 79,1; Hdaf = 5,3; Ndaf = 1,5; Odaf =
12,7; Skdaf =0,7; Soprdaf =0,7; Aa=40; Wa=3; Wr
= 7. OnpenenuTte ciaeayrolIUe MOKa3aTenu mpolecca
oOoraIeHus: H3BJICUCHUE 110 KOHIICHTPATY, CTCIICHb
KOHIIEHTPAIIUH, CTeTIeHb COKpaleHus, YQPeKTUBHOCTh
obOoraricHus.

8. Ompenenurte, Npu KAaKOM KOJMYECTBE 00pa3yrOIIerocs
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KOHIIEHTpaTa Mpolecc 00oraiieHus yriisi MOKHO Ha3BaTh
BecbMa (P (HEKTUBHBIM, €CITU 30JIbBHOCTh HCXOIHOTO YTIIst
cocraBisieT Ar = 35%, 301bHOCTh KOHIIEHTPATA
coctaBisieT Ar = 8%, a KOJTMYECTBO YIJIs,
MOCTYIIAIOIIETO Ha Ipolecc oboraimieHus cocrapiser 350
T/4.

9.Ucxomnoe TBEPAOE TOILIMBO cocTaBoM (%): Cdaf =
79,73; Hdaf = 6,432; Sdaf = 2,412; Odaf = 10,22; Ndaf =
1,206; Ar=21,4; Wr = 4; noaBepraercsi ECTPYKLIHH B
MpOLIeCCe BHYTPHUIIMKIOBOM ra3u(uKaIiy ¢ mapo-
BO3JIYLIHBIM TyThEM, IPUUYEM pacxo] mapa paseH 1,2 kr
napa/kr tormBa. OnpenenuTe CTENeHb Pa3IoKEeHUS
rapa JaHHOTO IMPOLIecca U YAETbHBIN BBHIXOJ] BIaXKHOTO
rasa, €CJi COCTaB MOJYyYEHHOTO CHHTETUYECKOTO ra3a
(%): CO2=9,8; CO=24,4; H2 = 31; CH4 = 28,1; C2H6
=4,9; H2S = 1,8. Pacxo/p1 Ha POIIECCHI, CBSI3aHHBIE C
MoTepsiMU B razudukaTope NpuHATh paBHbIMU 70% OT
MaKCHMAaJIbHOTO 3HAYCHHUS UHTEPBaJa.

10.B rasudukarope nepepadbaTbIBalOT CMECh YIIICH,
MePBBIN U3 KOTOPBIX MOCTYIAET Ha y3el MOJTOTOBKU
pacxoaom 130 1/4, Bropoii — 100 T /4. CoctaB mepBoro
yris (%): Cdaf = 71,1; Hdaf = 4,8; Ndaf = 0,7; Odaf =
23,1; Sdaf =0,3; Ad =7; Wr = 33; cocTaB BTOpOTr0 yrJisi
(%): Cdaf = 75,6; Hdaf = 5,5; Ndaf = 1,6; Odaf = 12,7;
Sdaf =4,6; Ad =25; Wr = 13. Onpeaenute Ha 001U
pacxo UCXOTHOTO TOIUIMBA CIEIYIOIINE BETUYUHBIL:
XUMHYECKOE TEII0 pabovero TOIIINBA,
TEIUIOCOIepKaHue Tapa, TeIIoCcoAepKaHe TOTUINBA,
XUMHUYECKOE TETUIO CHHTEe3-Ta3a, (PrU3nyeckoe Terio
CyXOro ra3sa, TeIIocoAepKaHue BIIark raza, XUMHYECKOe
1 (pu3mvecKoe Terio yHoca, GU3NIECKOe TETI0
JTyThEBOT'O BO3/yXa; €CJIU U3BECTHO, YTO MPOIIECC B
raszugukarope npoxoaut npu temneparype 800 °C. Bee
BXOJIAIIUE B Ta3U(PUKATOP KOMIIOHEHTHI MTOIAI0TCS TIPH
temneparype 500 °C, a BeixoaaT npu temneparype 750
°C. CocraB moiy4eHHOTo cuHTeTh4Yeckoro rasa (%): CO
=27,2;CO2=2,4; H2=41; CH4 = 18; C2H6 = 6,9; N2
=4,2; 02 =0,3. IIpomnecc razuduxanmu nporekaer Ha
Mapo-BO3AYIITHOM IyThe, MpUUéM pacxo] napa paseH 0,7
KT TIapa/Kr TOIMBa. Pacxo/pl Ha MPOLIeCChl, CBA3aHHBIE
C MOTEPSIMU B razudukaTope NpUHITh paBHBIMU 55% OT
MaKCHMaJIbHOTO 3HAUYEHHUS HHTEpBaa.

11. KaxkoBblI JOTKHBI OBITH pacXo/bl yIiieH,
MOCTYMNAIOIINX B Ta3u(UKATOP, YTOOBI 00ECTIEUUTh
3HAYEHHE XMMHUUYECKOTO Teria pabovero TorInBa
paBubiM 18,3 M/Ix/kr. CoctaB nepBoro yris (%): Cdaf
=79; Hdaf = 3,5; Ndaf = 0,5; Odaf = 15; Sdaf =2; Ad =
13; Wr = 20; cocraB Broporo yris (%): Cdaf = 67; Hdaf
= 8; Ndaf = 3; Odaf = 21; Sdaf =1; Ad = 18; Wr = 22.
CymMmapHsbIil pacxo]l cMecu yrieit Ha razudukarop 164
T/4.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuku 8blnoaHeHus 3Hanus: BhITOIHEHBI Bee 3aaanus BapuanT KP.
JlommyckaroTcs JIErKue, He BIUSIOIINE HA XOJ1 PEIICHUS HETOYHOCTH U OIIHOKH.

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: BoeinonHensl 10 75% 3ananuii Bapuant KP. B
PEHIEHHBIX JOIYCKAIOTCS JETKUE, HE BIMSIONIME HA XOJ] PEIICHNUS HETOYHOCTH U OLTHOKHU.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: Boeinonnensl 10 50% 3anannii Bapuant KP. B
PEHIEHHBIX JOIMYCKAIOTCS JIETKUE, HE BIUSIONIME HA X0/ PEIICHUS] HETOYHOCTH U OIITHOKHU.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: Bemomaensl MmeHnee 50% 3agannii Bapuanta KP.

KM-3. Hedrenepepadorka

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHHS] KOHTPOJbHOIO MepPONPHUATHA: TEXHOJIOTHS TMPOBEPKU CBS3aHA C
BBIMIOJTHEHHEM KOHTPOJBHOW paboThl MO M3y4eHHOW TeMe. Bpems, oTBeleHHOE Ha BBIMIOJHEHUE
3amanus, ycranapnuBaercs He 6osee 30 munyT. KonmmdecTBo nombiTok He 6osee 3x. TectupoBanue
npoBoautca ¢ ucnonbzoBanuem CZO "IIpomereid". K TecTupoBaHUIO JOMYyCKAaeTCsl MOJb30BATENb,
M3YYUBIIUN MaTEpHaIIbl, aBTOPU3UPOBAHHBIA YHUKAJIBHBIM JIOTHHOM H ITapOJIeEM

KpaTkoe cogep:kanune 3a1aHus:
KOHTpOJ’IBHafI TOYKa HallpaBJICHA HAa OLICHKY OCBOCHHA KOMIICTCHIIUHU 110 BOIIPpOCaM
HedTenepepaboTKH

KoHTpoJibHbIE BONIpOChl/3aJaHUSA:

3HaTh: CHCTEMBI, 00OpYyAOBaHHE, 1.ITuponuz HegTH. OCO6EHHOCTH OpraHU3aluu
MPUHIINI JeNCTBUS 3TOTO npouecca. Cxembl. Y CI0BHUSL.

000pyJOBaHUs,  HCIIOJIb3YEMOI0 Koxkcoanue razoitneii. Oco6eHHOCTH OpraHu3aIiu
JUISL  TIOJIyY€HUS MCKYCCTBEHHBIX npouecca. CxeMmbl. Y CI0BHUSL.

HHEPreTUYECKUX TOIUINB Kpekunr razoitieit. OcoO€HHOCTH OpraHU3aluu

nporiecca. Cxembl. Y CIIOBHSL.

2.0mpenenute 00bEM BCITy4€HHON MacChl,
oOpa3oBaBIIeiics B MPOLIECCEe 3aMEAJIEHHOTO KOKCOBAHHUS
MPSIMOTOHHOT'O Ma3yTa Maccoit 2 T coctaBoM % Cr =
83,4; Hr = 10; Nr =0,2; Or =0,2; Skr = 1,6; Soprr =
1,3; Ar=0,3; Wr =3 u miotHoctbio p204 = 0,988. Ecinu
YCIIOBUS TPOBEJCHUS KOKCOBAHUSI CIIEYIOIIHE:
Temneparypa Harpesa cbipbs 510 °C, naBineHue B kamepe
0,27 Mlla, ko3 puneHT peuupkynsauuu pasex 1,3.
3.0npenenute 00BEM BCITyYEHHOI Macchl,
oOpa3oBaBIIIelics B POLIECCe 3aMeAJIEHHOTO KOKCOBAHHUS
MPSIMOTOHHOT'O Ma3yTa Maccoit 4 T coctaBoM % Cr =
85,3; Hr=10,2; Nr=0,2; Or=0,5; Skr =0,1; Soprr =
0,4, Ar=0,3; Wr = 3. u mmotHocthio p204 = 0,965.
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Ecnu ycioBus npoBeZieHHs KOKCOBAHUS CIIEAYIOIINE:
Temneparypa Harpesa cbipbs 500 °C, naBineHue B kamepe
0,23 MlIla, k03 dUMEHT peIUPKYISIIUU paBeH 1,25.

4. Onpenenute 00BEM BCITy4EHHON MAacCHI,
00pa3oBaBILIEHCs B IPOLIECCE 3aMEJIEHHOI'O KOKCOBAHUS
MPSIMOTOHHOT'O Ma3yTta Maccoit 3,5 T cocraBom % Cr =
83,0; Hr=10,4;0r=0,7;Sr =2,8; Ar=0,1; Wr=3mu
m10THOCTHIO p204 = 0,97. Ecnu yciioBust npoBeaeHUs
KOKCOBAHHS CIIEAYIOIINE: TEMIIEPATypa HarpeBa ChIpbs
520 °C, nanenue B kamepe 0,13 MIla, koadpdurpent
peunpkyisiiuu pased 1,05.

5. Onpenenure 00bEM BCITy4EHHOM MacChl,
00pa3oBaBIIEHCs B IPOLIECCE 3aMEJIEHHOIO0 KOKCOBAaHUS
MPSIMOTOHHOTO Ma3yTa Maccoii 1,5 T coctaBom % Cdaf =
86,32; Hdaf = 10,31; Ndaf = 0,06; Odaf = 0,5; Sdaf =
2,8; Ad =0,14; Wr =3 u utotHOCTRIO p204 = 0,955.
Ecnu yciioBust npoBeZieHUs KOKCOBAHUS CIIEAYIOIINE:
Temneparypa Harpesa cbipbs 515 °C, naBneHue B kamepe
0,17 MIla, ko3¢ dpunmenT peuupKynsuuu pasex 1,1.
6.0mpenenute 00bEM BCITYy4EHHOM Macchl,
oOpa3oBaBliIelics B ITPoLiecce 3aMeAJIEHHOT0 KOKCOBAHMUSI
IPSIMOTOHHOT0 Ma3yTa Maccolt 2,1 T cocraBom % Cdaf =
86,32; Hdaf = 10,31; Ndaf = 0,06; Odaf = 0,5; Sdaf =
2,8; Ad=0,14; Wr = 3 u mmotHOCTBIO p204 = 0,962.
Ecnu ycnoBus npoBeieHHsI KOKCOBAHHUS CIEIYIOIINE:
Temreparypa Harpesa coipbst 505 °C, naBieHue B kamepe
0,3 Mlla, ko3 puumeHT peuupKyasun pasex 1,2.
7.®pakunoHHas neperonka Heptu. OcoOGeHHOCTH
opranusanuu npouecca. Cxemsl. Y cIoBusl.

BakyymHas neperonka. OCOO€HHOCTH OpraHU3aIlH
nporiecca. Cxembl. Y CIOBHSL.

ATmocdepHas neperonka. OCOOEHHOCTH OpTraHU3alH
nporiecca. Cxembl. Y CIIOBHSL.

[Tpunuuns! paboTsl HedTenepepadaThIBAOIINX 3aBOJIOB
(HITI3).

[Iponyxrs! HIT3. X npumeHeHNe B CTOPOHHEN
MIPOMBIIIJIEHHOCTH.

Hcnonp30BaHne NpogyKTOB U OTXOJI0B
HedTenepepaboTKU Ui SHEProTEXHOJIOTHYECKON
nepepabotku u nonyueHuss MKXKT.

8.®pakunonHas neperonka HegpTu. OcoOeHHOCTH
opranusanuu npouecca. Cxemsl. Y cioBusl.

Bakyymnas neperonka. OcoO€HHOCTH OpTaHHU3aIuN
npouecca. CxeMbl. Y CI0BHSL.

Atmocdepnas neperonka. OCOOEHHOCTH OpraHU3AINHT
npouecca. CxeMbl. Y CI0BHSL.

[IpuHnuns! paboTel HePTEIEpepadaTHIBAIONINX 3aBOIOB
(HIT3).

[Tponyxtser HII3. FIX npuMeHeHHnE B CTOPOHHEN
MIPOMBIIIJIEHHOCTH.

Hcnonb3oBaHue NpOAYKTOB U OTXOJIOB
HedTenepepabOTKH JUIsl SHEPTOTEXHOIOTMUECKON
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\ niepepadotku u nomyuenus MKXKT.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 6bln0IHeHUs 3Hanus: BeIoTHEHbI Bce 3aaHus BapuaHT KP.
JlonmyckaroTrcst IErKue, He BIUSIONINE Ha X0 PeIICHHs] HETOYHOCTH U OLTHOKH.

Ouenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: BoeinonHensl 10 75% 3ananuii Bapuant KP. B
PEHIEHHBIX JOIMYCKAIOTCS JIETKUE, HE BIUSIONIME HA X0/ PEIICHUS] HETOYHOCTH U OIITUOKHU.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: Beinonnensl 10 50% 3ananunii Bapuant KP. B
PEIIEHHBIX JOMYCKAIOTCS JIETKHUE, HE BIUSIOIINE Ha XOJI PEIICHUS HETOYHOCTH M OIITHOKH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: Bemomaensl MmeHnee 50% 3agannii Bapuanta KP.

KM-4. IIpouecchl nepepadoTKku ra3oBoro TomJIuBa

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro Mmeponpustusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJIBHOIO MepPONPHMATHA: TEXHOJIOIMS NIPOBEPKU CBs3aHa C
BBINTOJIHEHHUEM KOHTPOJILHOW palOoThI MO M3yYeHHOH Teme. Bpems, oTBeleHHOE Ha BBHIIOJHEHHE
3ajlaHus, yctaHaBnuBaetcs He 6osee 30 munyt. KosnmyectBo nmonsiTok He 6osnee 3x. TectupoBanue
npoBoautcs ¢ ucnonbzoBanuem CIIO "[Ipometeit”. K TecTupoBanmio A0MycKaeTcs MOIb30BaTENb,
W3YYMBIIUN MaTepUabl, aBTOPU3UPOBAHHBIN YHUKAIbHBIM JIOTHHOM U IapoJieM

KpaTKOC CoAcpKaHMuE 3alaHUA:
KOHTpOJIBHaSI TOYKa HallpaBJICHA Ha OLICHKY OCBOCHUA KOMIICTCHIIUHA 110 BOIIPOCaM IIPOLCCCOB

nepepadoOTKU ra30BOT0 TOTUIMBA

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOAUKHU pacuéra 1.13B1eueHne roMoaoroB U3 ra3o0Boro TOIJIMBA.
nepepadaTbIBaOIUX — TOIIMBHBIX IIpoueccel. ITpunnuner. CxeMsl.

CUCTEM u CUCTEM [ToaroroBka BOJASHON MOMYLIKH.
HHEPrOoTEXHOJIOTUYECKOTIO 2. IlpuHnunuanbHas cxeMa OYUCTKU PyIHUYHOTO
WCIIOJIb30BAHUSI ~ DHEPIreTUYECKHUX (IIaxTHOT0) rasa Mocie ero U3BJIEUYEHUs U3 YroJbHON
TOMIMB  (TBEPIOrO,  KHJIKOTO, LI1aXThl.

razoo0pa3Horo) B kotie cxuraercs yroib cocraBoM (Bc€ B %): Cdaf =

71,1; Hdaf = 4,8; Ndaf = 0,7; Odaf = 23,1, Sdaf =0,3;
Ad =7; Wr = 33. PaccuuTaiiTe HU3IIYIO TEIJIOTY
CTOpaHMs Ha CyXYI0 0€330JIbHYI0 Maccy U 4YacOBOM
00BEM YXOJISIINX Ta30B, €CIIU H3BECTHO, YTO PACXOJ
yriis cocraBiser 75 kr/4, npu o = 1,25.

3.IIuponus razosoro Tomnusa. [Iponeccsl. [IpuHIuUIILL.
Cxemsl.

[Ipoueccrl nepepaboOTKH MOMYTHOTO HEPTSIHOTO raza
(ITHT). Mpunimmnsl. Cxemsl.

[Tpumenerne peKTH(HUKAITMOHHBIX KOJOHOK.
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4.PaboTa cucTteMbl peKTH(UKAITMOHHAS KOJIOHHA -
TpyOuaras neds.

l"azo-nedTsaubie Tpanmbl. CxeMmbl. [IpuHIHATIBI
MIPUMEHEHHUS.

[TpoaykTsl razonepepadboTku. JlanbpHenmas
nepepabotka. Vcrnonp3oBaHue.

[Iportieccrl MOATOTOBKY PYJHUYHOTO (IIAXTHOTO) Ta3a B
uensix ucnoapzoBanus ero Ha TOC. IIpunuunel. Cxemsl.
5. B koTie cxxuraercss mpupoIHbIi ra3 cocTaBoM (BCE B
%): CH4 =92,7; C2H6 = 2,2; C3H8 = 0,8; C4H10 =
0,22; C5SH12=0,15; CO2=0,2; N2=1,1; H2S=2,6;r =
0,7797 xr/m3, Bnarocoaepxkanne d = 15 r/m3,
coJiepKaHue MUHEPAIbHBIX TTpuMeceit a = 10 1/m3.
PaccuuTaiite 15 yCinoBHOTO TBEPAOro TOILUIMBA HA3LIYIO
TEIUIOTY CTOpaHMsl Ha CyXyro 0€330JIbHYI0 Maccy U
9acoOBOW 00BEM yXOSIINX Ta30B, €CIIM U3BECTHO, YTO
pacxon ra3a coctaBiseT 90 m3/4, ipu o = 1,15.
6.[IpuHIMnManpHas cxeMa MoJy4yeHuUs! CyXoro ra3oBoro
TOIIMBA U3 MOIYTHOTO HE(PTAHOTO rasa.

7. IlpuHnMnuanpHas cxeMa peaan3aluu mporecca
KOHBEPCHH NpUpOoAHOro rasa B cxeme ['TI3.

Peanu3anus nporecca ctabunm3anuu pyaHHYHOTO
(IIaXTHOT0) rasa MocJie €ro U3BJICUEHUS U3 YrOJbHOMI
IIaXTHI.

8.ITapameTpbl HUBKOTEMIIEPATYPHOI TEXHUKHU AJIs
nepepaboTKU MOMYTHBIX HEPTIHBIX Ta30B

Onpenenenue mapaMeTpoB pabOThI CUCTEMBI OUHCTKU
PYIHUYHOIO ra3a B 3aBUCUMOCTH €r0 UCXOAHOI'0 COCTaBa

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6bINOIHeHUs 3HaHUA: BrIoIHeHb! Bee 3ananus Bapuant KP.
JlonmyckaroTcst JIErKKe, He BIUSIONINE Ha X0/ peIlIeH!s] HETOYHOCTH U OLIMOKH.

Ouyenka: 4
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakxmepucmuku 6blnoiHeHus sHanus: BeinmonaHensl 10 75% 3ananuii Bapuant KP. B
PEIIEHHBIX JOMYCKAIOTCS JETKHUE, HE BIUAIOIINE HA XO/1 PEILIEHUSI HETOYHOCTH M OIIHOKH.

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoiHeHus sHanus: Beimonaaensl 10 50% 3ananuii Bapuant KP. B
PEIIEHHBIX JOIMTYCKAIOTCS JIETKHE, HEe BSOS Ha XOJI PEIICHUS HETOYHOCTH U OIITHOKH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: Bemomaensl MmeHee 50% 3agannii BapuanTa KP.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

IIpoueaypa nposenenus

B tecte 20 BompocoB BCTpedarOTCst BOIPOCHI CIEAYIONIUX TUIOB: 1. C OJTHUM BapuaHTOM OTBeTa ( B
BOIPOCAX «OJHWH M3 MHOTHUX», CUCTEMa CPaBHUBAET OTBET CIIyIIATENs C MPABHIBLHBIM OTBETOM U
ABTOMATHUYECKHU BBICTABIIACT 3a HErO HAa3HAYEHHBIN Oay1) 2. ¢ BHIOOPOM HECKOJIBKUX BapHAHTOB
OTBETOB ( B BOIIPOCaX «MHOTHE M3 MHOTHX)» CHCTEMa OICHMBACT KaXKIBbIH OTBET OTAENBHO; €CTh
BO3MOXXHOCTh Pa3pelinTh CIYIIATET0 MOMy4uTh 3a Bompoc 0,75 Oamma, ecnum OH BbIOEpeT 3
MpaBWIbHBIX OTBeTa U3 4) 3. Ha COOTBETCTBUE CIyIIATENb JOJKEH MPHUBECTH B COOTBETCTBUE
JIEBYIO U TMPaBYIO 4acTh OTBETa (B BOMPOCAX «COOTBETCTBHE» CHCTEMa OLIEHUBACT KaXKIbI OTBET
OTJIEIbHO; MOYKHO Pa3pelInTh CIYIIATENI0 MOJIYy4YuTh 3a Bompoc 0,75 Oamna, ecnmu oH BeiOeper 3
NPaBUIBHBIX OTBeTa U3 4) 4. pa3BEepHYTHIA OTBET, BBOJUTCS B BPYYHYIO B CIIEIIHAILHO OTBEICHHOE
noJie (py4Hasi OLIEHKa MPEeTo1aBaTesIeM )

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbH AN 08
0CGOCHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: NJ1-2nk-2 mpoBoaAuTs paboTHI B 10 MOBBIIICHUIO HAICKHOCTH U
HKOHOMHYHOCTH paboThI TEINIOMEXaHHUUECKOro 000pyJOBAHUS, BHEAPATH PE3YJIbTaThI
UCCJIEIOBaHUM U pa3paboToOK

Bonpocel, 3aganus
1.1. BYT. Xumuueckue peareHTsl, peareHThl-I1acTUu(UKATOPBHI.
2. Iluponus: KOKCOBaHUE.
3. Onpenenurte HU3LIYIO TEIJIOTY CrOpaHus Ha pabouyro Maccy Ui BOAOYTOJIBHOIO TOIIIUBA,
JucriepcHas ¢a3za KOTOporo mpescTaBieHa yriéMm coctaBoM (B %): Cdaf = 89,5; Hdaf = 4,0;
Ndaf = 1,1; Odaf = 4,7; Sdaf =0,7; Ad =24; Wr =5, a qucniepcHas cpeia — BOJHBIM
pacTBOpoM ¢ 001elt MuHepanu3zauen 6050 mr/am3.
2.1. BYT. Cxemsl moaroroBkn: 'YYMII.
2. I'a3u(uKaTopsl C KUISIIEM CIOEM.
3. Onpenenute Maccy MarHeTUTA JIJII MATHETUTOBOM CYCIIEH3UH TUIOTHOCTH 1650 Kr/M3,
00BEMOM 5,5 M3, ecnu mioTHOCTH MarHeTuTa 4500 kr/m3. [{ns naHHO#M cycnieH3uu onpeaenuTe
MOKa3aTeNb YCTOMYUBOCTH (CTAOMIBHOCTH) €CITi abCOMI0OTHAs BsI3KOCTh paBHa 0,55 1/(cm™*c), a
CpPEeIHMI pa3mep YacTull paBeH 95 MKMm.
3.1. BYT. CxeMbI MOATrOTOBKU: KABUTAIL[MOHHAS.
2. XapakTepucTHKa MPOLECCOB Ta3udukanuu.
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3. J1nst cycnien3uu minoTHOCThIO 1690 Kr/M3, ¢ YacTHIIAMU-YTSDKEIUTEISIMUA TUIOTHOCTHIO 2600
KI/M3, ompeieuTe MPOIEHTHOE COJEPIKaHNE YaCTUII-YTsDKeIUTeNeH (TIo Macce U 1Mo 00bEMY)
Y MacCcOBO€E COAEPKAHUE YACTUL-YTsHKEITUTENIEH.

4.1. I[TonytHeiid HedTsIHOM ra3. CIocoOBI U3BJICUYCHHS IMUPOKOH (paKIMK YTIIEBOIOPOIOB.

2. O0oraiieHue yrien B TAKENIbIX Cpeax.

3. Onpenenure 00bEM BCITy4eHHOU Macchl, 00pa3oBaBIIeics B MPOLIECCE 3aMEAJIEHHOTO
KOKCOBaHUs MPSIMOTOHHOTO MasyTa Maccoit 1,95 T coctaBom % Cr = 84,6; Hr=11,7; Or =0,3;
Sr =0,3; Ar=0,05; Wr = 3 u rutotHocThIO p204 = 0,978. Eciti yciioBus poBeICHUS
KOKCOBaHUs ciieyrolue: TeMieparypa Harpesa ceipbsa 500 °C, naBnenue B kamepe 0,17 Mlla,
Koa(durmeHT peuupkyisiuu pasex 1,05.

5.1. IomytHeiid HedTAHOI ra3. CrocoObl MOTYYEHUs CYyXOTo rasa.

2. O0orameHue yrieni oTCaaKou.

3. Onpenenure 00BEM BCITydeHHOW MAcChl, 00pPa30BaBIICHCS B MTPOIIECCE 3aMEIICHHOTO
KOKCOBaHMS MIPSAMOTOHHOI0 Ma3zyTa Maccoi 3,5 T coctaBoM % Cr = 83,0; Hr=10,4; Or=0,7;
Sr =2,8; Ar=0,1; Wr =3 u mnotaoctsio p204 = 0,97. Ecnu ycinoBus mpoBeieHUs
KOKCOBaHUs Clieyrolue: TeMieparypa Harpesa ceipbsa 520 °C, naBnenue B kamepe 0,13 Mlla,
ko3 uumeHT peuupkyisun paseH 1,05.

6.1. Pyaauunsrii ra3. Cuctema 100b14u.

2. Dueprerudeckue [1I'Y ¢ BHyTpHUIMKIIOBOH Ta3u(UKaUeH TOIIIHBA.

3. Onpenenuts ciaenyroIMe MoKa3aTeau MpoieccoB odoramenus: 3QPpeKTUBHOCTD
oOoraleHusi, creneHb KOHIIEHTPUPOBAHUS, CTEIIEHb COKPALICHUS, U3BJICYEHHUE, €CIIU U3BECTHO,
4TO O0IIKE MTOKa3aTesH mpoiiecca odoramienus ciaenyromue yk = 64%, Axd = 7,5 %, yo =
36%, Aod = 65,2%.

7.1. Pyaauunsrii ra3. Ctabunuzanus.

2. IloTouHbIe TA30T€HEPATOPHI.

3. Onpenenuts ciaenyromre MoKa3aTeau MpoieccoB odoramenus: 3G PpeKTUBHOCTD
oOorauieHusi, CreneHb KOHIIEHTPUPOBAHUS, CTEIIEHb COKPALIECHUS, U3BJIEYEHHUE, €CIIU U3BECTHO,
4TO OOIIME MOKa3aTesu mpoiiecca odoramenus cineayrome yk = 60,3%, Axd = 6,42 %, yo =
39,7%, Aod = 61,44%.

8.1. PynHuunslii ra3. Cuctema OUMCTKH.

2. Ilporeccel 1poOaeHUs U U3MENBUCHUS YTIICH.

3. KakoBo n3MeHeHrne BMECTUMOCTH ydacTKa ctanbHoro Hedrenposoza (D = 820 MM, 6 = 10
MM, L = 100 kM) npu yBeIn4eHUH CpeHEN TeMIepaTyphl Haxos1elics B HeM HedTu Ha 10
0C?

9.1. T'openne BYT. 3axuranue BYT.

2. IloTouHbl€ Ta30T€HEPATOPHI.

3. [InotaocTh HedTH Mpu TemmepaType 5 0C cocrapinser 875 kr/mM3. BEIYUCIUTD TIIOTHOCTD
Toii ke HedTH npu Temmneparype 20 0C.

10.1. Knnaccudukarius mporieccoB o0oraiieHus.

2. OCHOBHBIE TIOKA3aTeNIH MPOLIECCOB 0OOTaAICHHUS.

3. DKcrepuMeHTHI TOKa3alu, 4YTo napadunucras HedTh UMEET MpeneabHoe HanpsbkeHue 10
CIBHTA, ¥ €€ CBOICTBA MOTYT OBITh ONKCAHBI B PAMKaX MOJEIH BA3KO-TNIACTHYHOM KUIKOCTH
[IIBenoBa-bunrama. Haiftu npenenbHOe HanpsHKEHUE CBUTA, €CIIN JIJI TEUYECHHS KUJKOCTH B
TOPU30HTANIbHON TPyOKe C BHYTPEHHUM JHaMeTpoM 5 MM u 1iuHo# 50 cM ¢ pacxogom 3 cm3 /c
HeoOxoauma pazHocTh Ap aasnenuit 150 klla, a ans Tedenus ¢ BABoe OOJIBIIUM PaCcX0I0M -
200 xITIa.

11.1. OxyCcKOBBIBaHHE: MIETETUPOBAHUE.

2. OboraieHre B IPOTUBOTOYHBIX alllaparax.

3. KakoBo n3MeHeHue BMECTUMOCTH y4acTKa cTanbHoro HegrenpoBojaa (D= 820 mm, & = 10
MM, L = 100 kM) npu yBeTMUEHUH CPEeTHETO JaBJIeHUs Haxosieics B HeM HedTu Ha 10 aTm.?
12.1. TIpoueccel rpoXOYeHHUS.

2. OborareHue yriei B TSHKEIbIX cpejiax.
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3. IInotHocTh Hedtu npu Temmepatype 20 0C paBHa 845 kr/M3. BEIUUCIUTH MIIOTHOCTH TOMH ke
Hedtr nmpu Temmneparype S 0C.

13.1. ITpoueccsl ApoOIEHUS U U3MENIBYEHUS YITIEH.

2. O0oraieHue yrieni oTCaaKoi.

3. Jlnst BBISIBIICHUS CBOMCTB MapadUHUCTON He()TH POBOAAT IKCIIEPUMEHTHI 110 CBOOOTHOMY
UCTeueHuto nopuuu HepTH o6bemoM 200 M1 U3 KaMepbl BUCKO3UMETpa. B mepBom onbiTe
MCTEUYEHUE MIPOUCXOIUT YEPE3 BEPTUKAIBHBIN IIMIMHAPUYECKUN KaTUJUIAP C BHYTPEHHUM
TUAMETPOM 2 MM, a BO BTOPOM — Yepe3 aHAJIOTUYHBINA KalUJUISIp C BHYTPEHHUM JUaMeTpoM 4
MM. B nepBom ornbiTe BpeMmst ucteuenus okasainoch paBHsIM 3000 c, Bo Bropom - 150 c. Cunras
He(Th CTENIEHHOM kuaKOoCThi0 OCBallb/la, HAWTHU KOHCTAHTHI n U k p Mozaenu.

14.1. OxycKOBbIBaHUE: TPAHYTUPOBAHUE.

2. O0orameHue yriel Ha HaKJIOHHOM IIOCKOCTH.

3. KakoBbI 1OJKHBI OBITH PACXOBI YIJICH, MOCTYNAIONINX B Ta3u(UKaTop, YTOOBI 00ECIICUUTh
3HAYCHHE XUMUYECKOT0 Teria padbodero ToriuBa paBHbIM 18,3 MJ[x/kr. CocTaB 1mepBoro yris
(%): Cdaf = 79; Hdaf = 3,5; Ndaf = 0,5; Odaf = 15; Sdaf =2; Ad = 13; Wr = 20; cocras
BToporo yriis (%): Cdaf = 67; Hdaf = 8; Ndaf = 3; Odaf=21; Sdaf =1; Ad = 18; Wr = 22.
CymMapHbIit pacxon cMecH yriieit Ha razuduxarop 164 /4.

15.1. OxyckoBbIBaHHE: OPUKETUPOBAHUE C KOMOMHUPOBAHHBIM CBSA3YIOIIUM.

2. O0oratieHue yriiei: mpoueccsl (GhroTamnuu.

3. Ucxonnoe tBEpHOE TorumBO coctaBoM (%): Cdaf = 79,73; Hdaf = 6,432; Sdaf = 2,412; Odaf
=10,22; Ndaf = 1,206; Ar =21,4; Wr = 4; moaBepraetcs JIeCTPYKIIUU B TIPOIECCEe
BHYTPUIIUKIIOBOU ra3u(UKalliU C MapO-BO3AYIIHBIM IyThEM, MPHUEM pacxo/ napa paseH 1,2
KT Tiapa/Kr TormuBa. OnpeenuTe cTeleHb Pa3IoKEeHHS ITapa TaHHOTO MPOIecca M YACIbHBIN
BBIXOJI BIIQYKHOT'O T'a3a, €CJIM COCTaB MOJYyYEHHOTo CHHTeTHYecKoro rasa (%): CO2 =9.8; CO =
24,4; H2 =31; CH4 = 28,1; C2H6 =4,9; H2S = 1,8. Pacxo/bI Ha POIIECCHI, CBSI3aHHBIE C
MOTEPSIMU B Ta3U(PUKATOPE MPUHATH paBHBIMU 70% OT MaKCHMaIbHOI'O 3HAYCHUS] HHTEpPBaa.
16.1. OxyckoBbIBaHHE: OPUKETUPOBAHUE C OPraHUUECKUM CBS3YIOIIUM.

2. O6orartenue yriuei: GproTanuoHHbIE PeareHThl.

3. Onpenenuth CIEayIONINE TTOKa3aTeNy MPolleccoB oboramieHus: 3QPeKTUBHOCTD
oOorareHus, CTerneHb KOHIIEHTPUPOBAHUS, CTETIEHb COKPAIIICHHS, U3BJIICYEHHE, €CITH U3BECTHO,
YTO OOIIKE MOKa3aTeu mpoliecca odoramenus cieayromnme yk = 67%, Axd = 7,5 %, yo =
36%, Aod = 65,2%.

MaTepnanbl AJIA MIPOBEPKHU OCTATOYHBIX 3HAHHUM
I.HGPGIII/ICJII/ITC PCOJIOTHYCCKUC CBOMCTBaA CYCHGHBHﬁ.

OtBeTsI:
a). Bsskocts 0). [lmotHOCTh B ). Hanpskenue cnpura r). BepHbl oTBeTH a), 0) U B)
BepHblii oTBET: T).
2.Kakwue BUBI TETUIOTHI CTOPaHHUSI BB 3HaeTe?
OtBeThI:
a). Boicias teruiora cropanus, 6). Husmas tersora cropanus a). Kanopumerpuueckas
TeroTa cropanus r). [IpaBuibHBI OTBETHI a) 1 0)
BepHbiii oTBeT: T).
3.Yem otnmuaercss MKXKT ot BYT 6e3 miactudukaropa?
OtBerTsI:
a). UKOXXT - mHorogasnoe oo, BYT - asyxdasznoe 6). UKXKT - MHorodasnoe Tonnuso,
BVT - tpéxdaznoe; r). UKXKT - nByx¢dasnoe, BYT - MHOrodaznoe.
Bepuslii oTBeT: a).
4.Yto Takoe mporiecc razuduxanin’?
OtBeThI:
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a). [Ipomecc TepMHUECKOTO PA3JIOKEHHS BELIECTBA, IPOXOSAIINN B OTCYTCBHUH OKUCIUTENS; 0).
[Ipouecc TepMuvecKOro pa3aoKeHUs BEIIeCTBa, IPOXOAIINNA B YCIOBUSIX HEJJOCTATKA
okucnuTens; B). a). [Ipouiecc TepMUYECKOr0 pa3ioKeHUs BELIECTBA, IPOXOJAIINMI B YCIOBUAX
M30bITKA OKUCITUTEIIS.

Bepuslii oTBeT: 0).
5.YeM oTimyaeTcs MIaxXTHBIA METaH OT PYJHUYHOIO raza?

OTBeTHI:
a). [llaxTHBIN MeTaH JOOBIBAIOT U3 IIAXT, PYAHUYHBIN ra3 - u3 pyasl; 0). CoctaBoM; B). DTO
OJIHO U TO>KE BELIECTBO.

BepHsiii oTBET: B).
6.0TnMune BeICIIEH TEMJIOTHI CTOPAaHUs OT HU3LIEH?

OTtBeTsI:
a). TeruoToli KOHJCHC AN BOASIHBIX MApoB; 0). YUETOM cofiep:KaHus 30IbHOCTH; B). Y UYETOM
COJIep>KaHus CEpBI.

BepHblii oTBET: ).
7.Cy1iecTByeT JId METOJ] TPaHyIMpOBaHUs 0€3 CBA3YIOIIETO BellecTBa?

OTBeTHI:
a). Jla 6). Her

Bepuslii oTBeT: 0).
8.Kakue npoiiecchl BKJIIOYaeT npolecc ppakimoHupoBaHus HedTH

OTBeTHI:
a). Kpekunr u xokcoBanue 0). [Tuponus u kousepcuto B). Bakyymuyto u aroMmchepHyro
neperoHky r). O6e3BoxuBanue u odeccepuBanue 1). Bce oTBeThI npaBuibHbBIE.

BepHsiii oTBET: B).
9.Conepxanue Bananus B cocTaBe SJHEPreTUHYECKOr0 MazyTa Ha MPSIMYIO 3aBUCUT OT
COJIepKaHusI:

OTBeTHI:
a). Ceps 0). Yrnepoza B). Bogopona r). 3onsHoctu 1). BnaxaocTu.

BepHblii oTBeT: a).
10.I'ne npuMeHSIOT peKTU(PUKALIMOHHYIO KOJIOHHY?

OTBeTHI:
a). B cxemax nonydeHus: MacisHbIX JUCTUILIATOB 0). B cxemax nepepabotku ITHI B).
[TpaBuiibHBIE OTBET OTCYTCBYET T'). BepHbl 0TBETHI @) 1 0)

BepHblii oTBET: T).
11.Ha3zoBuTte 3Hauenue kodpduimenTa n30bITKa BO3IyXa MPU KUCIOPOTHOM MUPOTH3e?

OTBeTsI:
a).00).0,1-0,28).0,31r). 1,2

Bepuslit oTBeT: 0).
12.Ha3oBuTe 3HaueHUE TEIUIOTHI CTOPAHKS YCIOBHOTO TOIUIMBA?

OTBeThI:
a). 29,3 MIx/kr; 0). 20 MIx/kr; B). 15, 175 MJIx/kr; 7). BepHbIX OTBETOB HET

Bepuslii oTBeT: a).
13. ;151 wero ucnomnbiyercs Gopmyna Menneneera?

OTBeThI:
a). Jlns onpenenenus koadduimenta pazmonocnocoOHocTH; 0). st onpeaenenne TeraoThl
KOHJICHCAIIUU BOJASIHBIX MapoB; T). [y onpeenenus BhICIIeN TEIIOTHl CTOPaHUs TOTUIMBA Ha
pabouyro Maccy; x). s onpeaeneHust HU3IIeH TeTIOTH CrOpaHusi Ha pabouyro Maccy
TOIUINBA; €). BBIpHBI OTBETHI T') U 1)

BepHnblii oTBeT: €).
14.Kakue MeTo/1bl 00OTaIieHuss OTHOCSTCS K CHEeIMaTbHBIM METO1aM?

OTBeTHI:
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a). Xumudeckuit merox 0). Macnsinast protanumst; B). OTcanka r). Pa3nenenue B HAKIOHHOM
BOJIHOM TIOTOKE

BepHblii oTBET: a).
15.21anbl nepepaboTku TBEPIAOTO TOILIKMBA 110 MeToay Durniepa-Tporma?

OTBeTHI:
a). O6oramenue - razudukanus; 0). O6oramenue - BYT - 'azudukanus; B). ['azudukamnms -
Kongencanus r). BYT - lNasudukanus; ). ['a3udukanus - KoHBepcus

BepHsiii oTBET: B).

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: BpIoIHEeHbI Bce 3aaHus Ouiera
MIPOMEXYTOYHOM arTecTauuu. JJomyckaroTces JIErkue, He BIMSIOIINE Ha X0/ PELIEHUS HETOUHOCTH U
OIINOKH.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 8vinoiHeHus 3nanus: BemomHeHs! 10 75% 3amanuii ounera
POMEKYTOYHOU aTTeCTAllMK. B penIéHHBIX TOMyCKATCs JIETKUE, HE BIUSIONINE Ha X0 PEIICHUS
HETOYHOCTH Y OIIUOKH.

Oyenka: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoinenus 3Hanus: BoimoaHensr 10 50% 3ananuii Ounera
MIPOMEKYTOUHOM aTTecTaluu. B peméHHbIX JOMYyCKaIOTCs JIETKUE, HE BIUSIONINE HAa X0/ PEIICHUs
HETOYHOCTH U OIIMOKH.

Oyenka: 2
Onucanue xapakmepucmuku ebinonnenus 3nanus: BeimomHensl menee 50% 3ananuii 6unera
MIPOMEKYTOYHON aTTECTALUN.

I11. IlIpasuna évicmaenenus umoz080i oyeHKu no Kypcy

OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha ocCHOBaHMU CEMECTPOBOM M 3K3aMEHAILIMOHHON COCTABIISIFOLIUX.
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