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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney Bypakoe W.A.
IIpenonasarenn Vaermvbmiarop R6e8d7h19-BurakoviA-87400e32 N.A. Bypakos
(1OIKHOCTB) (moxnuce) (pacuudpoBka
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COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB o CeegeHua o snagensue L3N M3K IO B
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HpOFpaMMBI WaeHTuduraTop R6ca75b8e-ShatskikhYV-f045f12 H_IaHKI/IX
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3BaHHE) TIO/ITUCH)
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(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



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. [TK-2 CiocoOHOCTh y4acCTBOBATh B MPOSKTUPOBAHUHU BOJOMOATOTOBUTEIBHBIX U

BOJIOOYMCTUTEIILHBIX YCTAHOBOK M CHCTEM C HCIIOIb30BAaHUEM CEPHUITHOTO 000pYI0BaHUS
NJI-1 BeiOupaet coBpeMEeHHbIE TEXHOJIOTUH MOATOTOBKHU BOJIbI U TOILTMBA JJIsI
MCIIOJIb30BAHUS B DHEPTETUUECKUX YCTAaHOBKaX

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. 1.Kontponsnas padora Nel «IIpoueccs nepepadboTku TBEpAOro Tormsay. (KontponsHas
pabora)
2. 2.KoutponpHas padora Ne2 «Ilonyuenne UKXKT». (KonTponbnas padota)
3. 3.KontponsHas padora Ne3 «OkyckoBbeiBanue». (KontponpHas padora)
4. 4 KontposbHas pabota No4 « 9HEproTeXHOIOTHYECKOe UCII0JIb30BAHUE TBEPOTO
toruBay. (KoHTposibHas paboTa)
5. 5.Kontponsnas padora Ne5 «Hedrenepepadborka». (KonTponbHas padbora)
6. 6.KoutponpHas padora Ne6 «IIporeccel nepepadoTku razoBoro Tormiusay. (KontponsHas
pabora)

BPC aucuunjavHbl

3 cemecTp

Beca KOHTpOIBHBIX MeponpUsITHiL, Y0

p Hanekc KM- | KM- | KM- | KM- | KM- | KM-
a3nes OJUCIUIIINHEI KM: 1 5 3 4 5 6

Cpok KM: 4 6 8 10 14 16

[Iporeccol oboraimenus: TBEPIOTO TOTUTHBA

AHanu3 TBEPJIOro TOIUIMBA + +

Bunpr oboramenust TBEPIOTO TOIUIMBA + +

HOJIy‘ICHI/IC HCKYCCTBCHHBIX KOMITO3UIIUOHHBIX

TOIIJINB

TBépI[LIe HCKYCCTBCHHBIC KOMITO3UIITUOHHBIC + +
TOIIJINBa

>KI/IILKI/IC HNCKYCCTBCHHBIC KOMITO3UIIMOHHBIC + +
TOIIJINBa

HpOHCCCBI OKYCKOBBIBAHUA TBép)lOFO TOIIJIMBA




[Tpouecchl OKyCKOBBIBAHUS

HpOHCCCBI MOJIYYCHHA HCKYCCTBCHHOI'O I'a30BOI'0
TOIIJINBa

[Tpouecce razudukanuy TBEPIOTO TOILIMBA

[Tpoueccel mupoan3a TBEPIOTO TOIUIHBA

NHbie ciocoObl 3HEPTOTEXHOIOTHUECKOM
nepepadoTKu

[Tpoueccol mepepaboTku HEPTH

PpakUUOHUPOBAHUE

IIpoueccsl KpekuHra

[Tpoueccs! nosmyueHus: HEPTAHOTO KOKca

[Iporuiecchl nepepaboTKH ra30BOro TOILTUBA

H3BiedeHne roMOJIOTOB U3 ra30BOI0 TOILIMBA

[Tpoueccrl nepepabOTKH MOMYTHOTO HEPTSIHOTO ra3a

[Tporiecchl MOATOTOBKH PYAHUYHOTO (IIIAXTHOTO)
rasa B IeJIIX UCITONb30Banms ero Ha TOC

Bec KM:

15

15

15

15

20

20

$O6m1as yacts//1s1 MPOMEKYTOUHON arTecTanuud




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE

I1K-2 N-1nk-2 BriGupaet | 3naTh: 1.KonTtponsHas padora Nel «IIporecch nepepaboTKu TBEPIOTO TOILTABAY.
COBPEMEHHBIE TEXHOJIOTUU | - METOJIUKHU pacuéTa (KontpomnbsHas padota)
MOArOTOBKHU BO/IbI U | IepepabaThIBAOIINX 2.KontpompsHas padora Ne2 «[Tonyuerne UKXKT». (KonTponsHas pabora)
TOILJIMBA JUISl | TOIUIMBHBIX CUCTEM U 3.KontponsHas padora Ne3 «OkyckoBbiBanue». (Kontponbnas padora)
HCIIOJIH30BaAHUS B | CHCTEM 4.KontpomnpHas pabora Ned « DHEProTeXHOIOTHIESCKOE UCTIOIh30BAHUE
SHEPreTHYECKUX HEPrOTEXHOJIOTUYECKOTO TBEpAoro ToruBay. (Konrponsnas padora)
yCTaHOBKAax WCIIOIb30BaHUS 5.Kontponbras padorta Ne5 «Hedrenepepadborkay. (KonTposibHas padoTa)

SHEPreTUYECKHUX TOILIINB
(TBEpIOrO, KUIKOIO,
ra3oo0pa3Horo);

- XapaKTEePUCTHKH
MIPUPOJHBIX HCKOIIAEMBIX,
WCTIOJIBb3yEeMBIX B KAUECTBE
TOIIJIMBA HA SHEPIeTUYECKUX
00BbEeKTax, U
XapaKTePUCTHKH
MOJTy4aeMbIX U3 HUX
HCKYCCTBEHHBIX
SHEPreTUIECKUX TOTLIHB;

- CUCTEMBI, 000pyI0BaHHUE,
MIPUHLAI JEUCTBUS 3TOTO
obopynoBaHus,
WCTIOIB3yEeMOTO ISt
MOJTyYeHUSI UCKYCCTBEHHBIX
HHEPreTUIECKUX TOTLIHB,;

6.KonTtponbsHas padora Ne6 «IIporeccsl mepepaboTKu ra30BOTO TOILUINBAY.
(KonTposbhas paboTta)




YMers:

- IPOBOJUTH
TEXHOJIOTHYECKHUE PACYETHI
nepepadaThIBAOIINX
TOIUIMBHBIX CUCTEM U
CUCTEM
9HEProTEXHOJOTNYECKOTO
HCIIOJIB30BAHHUS
SHEPreTUYECKHUX TOILIMB,

- OIIPENENATh OCHOBHBIE
XapaKTEPUCTUKU MPOLIECCOB
nepepaboTKH U
SHEProTEXHOJIOTUYECKOTO
HCII0JIb30BAHHUS
SHEPreTUYECKUX TOIUIMB;

- IPOBOJUTH
TEXHOJIOTHYECKUE PACUYEThI
o0opynoBaHus,
HCIIOJIb3YEMOTO JIIs
pean3anyu npoueccoB
nepepaboTKU U
9HEPrOTEXHOJIOTNYECKOTO
HCIIOJIb30BAHUS
YHEPreTUYECKHUX TOIJIMB.




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. 1.KonTpoabHast padora Nel «IIpouecchl nepepadoTKku TBEPAOro TOIINBA.

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIBLHOrO MeponpusTus: KourponpHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpoueaypa mpoBeleHHsi KOHTPOJbLHOro Meponpusitusa: B pamkax Konrtposbhoii pabotsr Nel
«[Ipoueccsl mnepepaboOTKM TBEPAOrO TOIUIMBA» B Hauyaje Yy4yeOHOro 3aHATUS CTYAEHTHI
paccaXuBarOTCs B ayIMTOPUM 3a IApPThl 110 BapuaHTaM, IPOBOAMTCS pasjadya 3aJaHui I
BBINOJIHEHUS] KOHPOJIBHOTO Meponpusatus. [lucmenHas paborta mumiercs B TEUEHHME Haphl, 3aTeM
MOJTrOTOBJICHHBIE PA0OTHI CHAIOTCS MPETOAABATEINIO, TPOBOISAIIEMY KOHTPOJIBLHOE MEpPOIIPHUITHE, U
IIPOU3BOJUTCS MPOBEPKA.

Kpartkoe cogep:xxanue 3aganus:
KM-1 «IIpormecchl nmepepaboTKu TBEPAOTO TOILITUBAY

Bapuant 1.

1.  Omnpenenute BO CKOJBKO pa3 HU3IIAS TEIUIOTA CTOPAHHs Ha pabOvyI0 MacCy KOHIICHTpaTa
pa3inyHa ¢ HU3IIEeH TEIUIOTON CropaHus Ha pabouyro Maccy OTXOJIOB, €CIIM KOJUYECTBO
HCXOHOTO YISl cOCTaBisieT 153 1/4, KoJm4ecTBO 00pa3yroIMXCsl OTXOIOB COCTABISIET 65 T/4,
rIyOMHa mpoliecca 00oraleHus JOCTUTaeT 3HaYeHUs 30JIbHOCTH 6%, a 37IeMEHTapHBINA COCTaB
ucxoauoro yrist: B % Cdaf = 89,5; Hdaf = 4,0; Ndaf = 2,0; Odaf = 4,0; Sdaf =0,5; Ad =18;
Wr = 6,5. Onpeaenute cieAyrolue moka3aTeau npoiecca 000oraieHus: u3BJIe4eHne, CTeTeHb
KOHIICHTPALIUH, CTETIEHb COKpAIeHHs, 3PPEKTHBHOCTH 00OTAIICHUSI.

2. Ompenenute, MpU KaKOM BBIXO/1€ KOHIIEHTpATa MPOLECC 000TaIeHUs YTl MOXKHO
Ha3BaTh 3P (HEKTUBHBIM, €CIIU 30JIBHOCTh UCXOJIHOTO YISl cocTaBisieT Ar = 32%, 301bHOCTh
KOHIIEHTpaTa cocTaBisieT Ar = 5,5%, a KOIUYeCcTBO YIJIs, MOCTYMAIOLIETr0 Ha MPOLIEcC
oOoramenus cocrasiser 230 1/4.

3. Oxapakrtepusyiite mpoiiecc oboramenus yris coctaBom Cdaf = 89,5; Hdaf = 4,0; Ndaf =
1,1; Odaf = 4,7; Sdaf =0,7; Ad =24; Wr =5, eciii KOJMYECTBO 00OTAEHHOTO YIS
cocTaBisieT 75 T/4, KOJIMYECTBO XBOCTOB COCTaBIAET 35 T/4, a 3HaUEHUE 30JbHOCTH Ha
pabouyto Maccy B oboraméHHom yrie coctasisieT 12,1 %.

4.  Jlna cycnen3uu miaotHocThI0 1900 kr/M3, ¢ yacTULAMU-YTSDKEIUTEISIMU TUIOTHOCTBIO
2300 xr/m3, onpenenuTe MPOLIEHTHOE COIePKAaHUE YACTUII-YTSHKETUTENEH (110 Macce 1Mo
00BEMY) U MacCcOBOE COZIEp KaHUE YACTUL-YTsKeTUuTeNeH.

Bapuanr 2.

1.  Ompenenute BO CKOJIBKO pa3 HU3IIAS TEIUIOTAa CTOPAHHS Ha pabodyr0 Maccy KOHIICHTpaTa
pa3IrYHa C HU3IICH TETUIOTON CrOpaHHs Ha pPaboUyr0 MacCcy OTXOJIOB, €CITH KOJUISCTBO
oboraménnoro yris coctaisier 100 1/4, KonuyecTBo 00pa3yrOMIMXCsl OTXO0B cocTaBisieT 50
T/4, TIlyOUHA TIpoIiecca 00OTaleHNusT TOCTUTAET 3HAYCHHS 30JIbHOCTH 16%, a dJIeMeHTapHBINA
cocrtaB ucxoaHoro yrisi: B % Cdaf = 79,1; Hdaf = 5,3; Ndaf = 1,5; Odaf = 12,7; Skdaf =0,7,
Soprdaf =0,7; Ad =44; Wr =7. Onpenenurte cieayroIye mokazaTeiau mpoiecca
oboraIeHus: U3BIeUYCHUE, CTeTIEHb KOHIIEHTPAIIUH, CTENIeHb COKpaleH s, 3(h(HEeKTUBHOCTh
oOoramieHus.

2.  Omnpenenure, mpy KaKOM BBIXO0/I€ KOHIIEHTpATa MpOIecC 000TameHus YTt MOKHO
Ha3BaTh BecbMa d(PPEKTUBHBIM, €CITU 30IbHOCTh HCXOAHOTO YT cocTaBisieT Ar = 30%,
30JIbHOCTh KOHIIEHTpaTa cocTaBisieT Ar = 11%, a BBIXOJ O 0TX0/1aM cocTaBiseT 44 1/4.



3. Oxapakrtepusyiite mpoiiecc oboramenus yris coctaBom Cdaf = 85,0; Hdaf = 5,1; Ndaf =
1,2; Odaf=17,5; Skdaf = 0,6; Soprdaf =0,6; Ad =30; Wr = 6 eciu KOJTHYECTBO
oboraménnoro yris coctaisiet 110 1/4, komyecTBO XBOCTOB cocTaiseT 90 1/4, a 3HaUCHUE
30JIbHOCTH Ha pabouyro Maccy B o0oraméHHoM yrie coctaBiuser 14,1 %.

4.  Jlns cycnieH3uw mIoTHOCThIO 2200 Kr/M3, ¢ 4acTUIIaMU-YTSHKSITUTENSIMH TIJIOTHOCTHEO
5000 kr/m3, onpenenuTe MPOLEHTHOE COJIEP KAaHNE YaCTHUII-YTSHKETUTENEH (10 Macce 1o
00BEMY) U MaccoBOE COAEPHKAHUE YACTUI-YTSHKEITUTENEH.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: - XapaKTePUCTUKHU 1.IIpomeccer oboramieHus yris
HPUPOAHBIX HCKOIIAEMBIX, [erporpaduyecknii ananu3. MeTo bl IPOBEICHHUS.
HCIIOJIB3YEMBIX B KAauecTBe TexHu4eckuil aHanu3 TBEPAOrO TOILIUBA.
TOIUIMBA  HA  DHEPreTUYECKHUX Bunel oboramenus.
0o0BeKTax, U  XapaKTepUCTUKHU I'paBuTanmonHoe oborarieHue.
IIOJIy4aeMbIX u3 HUX @dJi0TallMOHHOE 00OTalllEHUE.
HUCKYCCTBEHHBIX  HHEPreTUYECKUX XHUMHYECKUE PEAreHThl IPUMEHSIEMBbIE ITPU
TOIUIMB; (G10TaIMOHHOM 000TaICHUH.
[IpuHIMn neicTBUS 000TaTUTENBHBIX alapaToB.
Cemnaparopsl rpaBUTaiiOHHbIC. [[pyHITUT HECTBUSI.
VYcerpolicTBo.
Otcagounbie mamuHbl. [IpuHnun nencTeus.
YcerpoiicTBo.
®noraunoHHble MalvHbL. [[puHIMD KeicTBUS.
VYcerpoiicTBo.
Huknonsl. [IpuHuun neicTBus. Y CTporUCTBO.
Kontpannonnsie cronsl. [IpuHnun aeicTeus.
YerpoiicTBo.
Buntossle cenapatopsl. I IpuHiun aeicTeusl.
YerpoiceTBo.
BunToBsle nutto3sl. [IpyuHIun nercTBus. Y CTpoOHCTBO.
[IporuBoTOUYHBIE MalIUHbL. [IpUHIUIT AEHCTBUSA.
YcTpoicTBO.
YMeTb: - Onpeneniarb OCHOBHBIE 1.IlpoBeneHune aHanu3a Mo ONpeeIeHHIO 30JIbHOCTH B
XapaKTEPUCTUKU IIPOLIECCOB aHAJIMTUYECKON Macce UCXOTHOr0, 00OTalEHHOTO yrien
nepepadoTKu u n otxo10B oboramenus mo 'OCT 11022-95.
HHEPTrOTEXHOJIOTHYECKOTO ITepecd€T TEXHOMOTNYECKUX NTOKA3aTelIen Ipolecca
UCIIOJIB30BAaHUs  DHEPreTUYECKUX oOoraleHus B 3aBUCUMOCTH OT Pe3yJIbTaTOB
TOILJIUB; ONPEIJIECHUIO

OnpezmeHI/Ie TEXHOJIOTMYECKHX ITO0Ka3aTeaei mnmpomnecca
060FaHIeHI/I$I HUCXOJd U3 MAaTCPUAJIBHOT'O OajnaHca
Iponecca

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakxmepucmuku 8blnoaHeHus: sHanus: BeInoaHeHsl Bce 3aaanus BapuanT KP.
JlomyckaroTcs JIETKre, He BIUSIONINE Ha X0/ PeIICHUS] HETOYHOCTH M OIIHOKH.

Ouenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: BeimonHensr 10 75% 3anannii Bapuant KP. B
PEMIEHHBIX JOMYCKAIOTCS JIETKHE, HE BIUSAIONINE HA X0/ PEIICHUSI HETOYHOCTH M OIITHOKH.




Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: Boinmonnenst 10 50% 3ananuii Bapuant KP. B
PEIIEHHBIX JOMYCKAIOTCS JIETKHUE, HE BIUAIOIINE HA X0/ PEIICHUS! HETOYHOCTH U OIIHOKH.

KM-2. 2.KonTpoJsbHasi padora Ne2 «Iloanyuenne UKKT».

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpossHoro meponpusitusi: KonrpossHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa nmpoBeaeHusi KOHTPOJbLHOT0 Meponpusitusi: B pamkax KonTponsHOo#t padoThr Ne2
«[Tomyuenne MKXKT» B Hawane y4eOHOro 3aHATHUSA CTYACHTHI PACCaKMBAIOTCS B AyAUTOPUH 32
HapThl 110 BapuaHTaM, IPOBOJUTCS pa3Aada 3aJaHuil JJIs BBIIOJHEHHUS] KOHPOJIBHOTO MEPOIPHSTHS.
[Tucmennass pabora mUIIETCS B TEYCHHWE IMAPbl, 3aTeM IOATOTOBICHHBIE pPaOOTHI CHAIOTCS
IIPENOoAaBaTell0, IPOBOASIIEMY KOHTPOJIBHOE MEPOIIPUATHE, U IPOU3BOIUTCS ITPOBEPKA.

Kparkoe cogep:xkanue 3aiaHus:
KM-2 «ITonyuenne UKXT»

BapuanT 1

1. s cycrien3uu miioTHOCThIO 2100 Kr/mM3, ¢ YacTHIIAMU-YTSKESITUTEISIME ITIOTHOCTHIO
9000 xr/m3, onpeaenuTe MPOILIEHTHOE COACPKAHUE YACTUII-YTsDKEeIuTeNeH (1o Macce U 1o
00BEMY) U MaccoBO€ COEpKAHUE YACTUII-YTSHKEITUTENEH.

2. Omnpenenure HU3LIYIO TEIUIOTY CrOpaHus Ha pabodyro Maccy JUIsi BOJOYTOJIbHOTO
TOTUIMBA, AUCIIEPCHAs (a3a KOTOPOro mpecTaBieHa yriaém coctaBoM (B %): Cdaf = 79,1; Hdaf
=5,3; Ndaf = 1,5; Odaf = 12,7; Sdaf = 1,4; Ad =44; Wr =7, a qucnepcHas cpeia — BOAHBIM
pacTBopoM ¢ o0mieit MmuHepanm3arueit 145 mr/mm3.

3. Omnpenenure MacCy MarHeTUTa JAJIsi MArHETUTOBOU CYCIIEH3HUH MJIOTHOCTH 1650 Kr/M3,
00béMoM 5,5 M3, ecnu motHOCTH MarHeTuTa 4500 kr/m3. [Ijist faHHOM CYyCTIEH3UU OTPEIeTUTE
MOKa3aTelb YCTOWYHBOCTHU (CTAOMIBHOCTH) €CiH a0COM0THAs BI3KOCTh paBHa 0,55 r/(cm*c), a
CPEIHHI pa3Mep YacTHIl paBeH 95 MKM.

4. Mertoasl oTy4eHus: BOAOYTOJIbHOTO TOILIMBA.

S. [IpuMeHeHne XMMHUYECKUX PEareHTOB Ui BOJAOYTOJIbHOTO TOILIMBA.

6. Cranuu ropeHus BOJOYroJIbHOTO TOIUIUBA.

Bapuanr 2

1. Jlnst cycnien3uu ioTHOCTHIO 1700 Kr/M3, ¢ YacTUIIAMU-YTSHKEIUTENSIMU TTIOTHOCTBIO

2600 xr/mM3, onpesiennTe NPOLIEHTHOE COAEPIKaHUE YaCTUIl-yTsHKeIUTeNel (1o Macce | 1o
00BEMY) 1 MacCOBOE COZICP)KAHUE YACTHI[-yTHKEITUTENEH.

2. Omnpenenure HU3LIYIO TEIVIOTY CrOpaHUs Ha pabouyyro Maccy [l BOJIOYTOJILHOTO
TOIJIMBA, AUCIIEpPCHas (a3za KOTOPOro NpezcTaBieHa yriém coctaBoM (B %): Cdaf = 89,5; Hdaf
=4,0; Ndaf = 1,1; Odaf = 4,7; Sdaf =0,7; Ad =24; Wr =5, a aucriepcHas cpejia — BOJHBIM
pacTBOpoM ¢ o0reit Mmunepanuzanuei 6150 mr/am3.

3. Ompenenure Maccy MarHeTHTA JIJI MArHETUTOBOM CyCIieH3UH MIIOTHOCTH 1900 kr/M3,
00BpEMoM 8 M3, eciu TIOTHOCTH MarHetuTa 4500 kr/m3. /11 JaHHOM CyCIIEH3UH ONpeaeInTe
MOKa3aTeNlb YCTOMYUBOCTH (CTAOMIBHOCTH) €CITi abCOM0OTHAs BsI3KocTh paBHa 0,45 1/(cm*c), a
cpenHui pa3mep yactul paseH 110 Mkm.

4, MeToapl TOTy4eHHUsST BOAOYTOJIBLHOTO TOTUIMBA.
5. CriocoOsI 3aKUTaHMs BOJOYTOJIBHOTO TOTLITUBA.
6. Cranuu ropeHus BOJIOYTOJILHOTO TOTUTHBA.

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:



3HaTh: - XapaKTePUCTUKHU 1.Teépasie UKT.

MIPUPOIHBIX HWCKOITaeMBIX, Kunxue UKT.

HCIIOJIb3yEeMbIX B KauyecTBe JByxdaznupie UKT.

TOINIMBA  HA  DHEPreTUYECKUX Mmuorogazusie UKT.

0o0BeKTax, U  XapaKTepUCTUKU Cycnensuu.

MOJIy4aeMBIX u3 HUX [Tonyuenue cycneHsuil.

HUCKYCCTBEHHBIX  HHEPreTUYECKUX [IpuMeHeHne KaBUTaTOPOB.

TOILIUB; [Tpunun rugpoyaapa npu nonyyenun BYT.
Xumuueckue peareHTsl npumensiemble 1t MKOKT.
Crabwinsanus cycrneHs3uil.
PaGora sHepreTuecKkux 0ObEKTOB MPU CKUTAHUU
CYCIICH3UU.
[Tpumenenne BogoyroyibHbiX TormauB U MKOKT Ha
9HEProTEXHOJOTNYECKUX KOMILIEKCaX
(2HEProTEeXHOJIOTMYECKUX 3aBOJIaX).
Ucnonp3oanne MKXKT ans npoueccoB razuduxanuu u
MHAPOJIN3A.

YMeTh: - ompenensTb OCHOBHBIE 1.ITpouecc opranuzanuu onpeasieHus OCHOBHBIX

XapaKTEePUCTUKU MIPOLIECCOB nokazaresneit UKXXT B 3aBucumocTu ot criocoba

nepepadoTKu u MOJTy4YEHUS

SHEPTrOTEXHOJOTHYECKOTO [ToaroroBka qucrnepcHOM (pas3bl U AUCTIEPCHOHHON CpeIbl

UCIIOJIB30BAaHUS  DHEPreTHYECKUX Jutst mpouecca nosrydenuss MKOKT

TOIUIUB; [Iepecy€T TEXHUKO-3KOHOMUYECKHX MTOKa3aTesen

SHEPTeTUYECKOr0 00BEKTA NP MEPEXOC HA
ucnoap3zoBanue UKKT

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5

Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax. 90
Onucanue xapaxmepucmuxu 8blnoIHeHus 3Hanus: BoinonHeHsl Bce 3aaaHus BapuanT KP.
JlomyckaroTcs A€rkue, He BIUSIONINE Ha X0/ PEIICHHUs] HETOYHOCTH U OIITHOKH.

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuku 6blnoHeHus sHanus: BeinonaHensl 10 75% 3ananuii Bapuant KP. B
PEIIEHHBIX JOMYCKAIOTCS JIETKHE, HE BIUSAIOIINE Ha X0/ PEILIEHUS! HETOYHOCTH U OIIMOKH.

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakxmepucmuku ebinoaneHus snanus: Beimonanensl 10 50% 3ananuii Bapuant KP. B
PEIIEHHBIX JOMYCKAIOTCS JIETKHUE, HE BIUSAIOIINE Ha X0/ PEILIEHUS! HETOYHOCTH U OIIMOKH.

KM-3. 3.KouTpoabHast padota Ne3 «OKycKOBbIBAaHHEY.

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mpoBeleHUsi KOHTPOJbLHOro Meponpusitus: B pamkax KonrtponbHoil paGotsr Ne3
«OKyCKOBBIBaHHE» B Hauajie y4eOHOro 3aHATHUS CTYIEHTHl PacCaXKUBAIOTCSA B ayIUTOPUU 32 MAPThI
[0 BapuaHTaM, IPOBOJUTCA pa3jada 3aJaHUil I BBIIOJHEHUS KOHPOJIBHOIO MEPOIPUSATHUS.
[Tucmennass paGoTa mnuiIeTcs B TEYEHHE Mapbl, 3aT€M IOJTrOTOBIIEHHBIE pPabOThI CHAOTCS
[IPEINOAABATEIII0, IPOBOASAIIEMY KOHTPOJIBHOE MEPONIPUATHE, U IPOU3BOIUTCS IIPOBEPKA.

10




KpaTkoe cogep:kanue 3a1aHusi:

Bapuanr 1.

1.  Ompegenute BO CKOJBKO pa3 HU3IIAS TEIUIOTAa CTOPAHUS HA CyXYIO 0€330JIbHYIO Maccy
KOHIICHTpaTa pa3jIMvHa ¢ HU3IICH TeIUIOTOM CrOpaHus Ha CyXYIo 0€330JIbHYI0O MacCcy OTXO/IOB,
€CJIM KOJTMYECTBO KOHIICHTPUPOBAHHOTO YIJIsl cocTaBisiet 117 1/4, konmuuecTBO 00pa3yronmxcs
OTXOJIOB COCTaBIIAeT 98 T/4, TITyOMHA MpoIiecca 00OTaleHusl TOCTUTAeT 3HAYCHUS 30IbHOCTH
9%, a ameMeHTapHbIi cocTaB ucxoaHoro yrist: B % Cdaf = 71,1; Hdaf = 4,8; Ndaf = 0,7; Odaf
=23,1; Sdaf =0,3; Aa=17; Wa=2.5; Wr = 6.0npezenure clIeAyrOIHe ToKa3aTeIu Mpoiecca
oOorareHus: U3BJIEUYCHUE TI0 KOHIIEHTPATY, CTETICHh KOHIIEHTPAIIUU, CTETICHb COKPAILICHUS,

3 PeKTUBHOCTH OOOTAIIICHUSI.

2.  Omnpenenure, Mpy KaKOM KOJIMUYECTBE 00Pa3yIOMIErocsi KOHIICHTpaTa MPOIIece
oborarieHus yriisi MOKHO Ha3BaTh 3(HEKTUBHBIM, €CJIA 30JbHOCTh UCXOTHOTO YTJIs
coctaBisieT Ar = 29%, 30JbHOCTh KOHIIEHTpaTa cocTaBiisieT Ar = 6,5%, a KOITUYECTBO YIJis,
MOCTYIAIOIIETO Ha mporecc oboramenus cocrapiset 280 T/4.

3. bapabGanusie rpanynaropsl. [IlpuHiun neiicTBus, ycTponcTBoO.

4.  OpraHudeckue CBSI3YIOIINE JIEMEHTHI.

Bapuant 2.

1.  Ompegenute BO CKOJBKO pa3 HU3IIAS TETUIOTAa CTOPAHMSI HA CYXYIO Maccy KOHIICHTpaTa
pa3inyHa C HU3IIECH TEIUIOTON CrOpaHMsI Ha CYXYyI0 MacCy OTXOJ0B, €CIIH 00111ee KOJIUYECTBO
yras coctaisiet 150 1/4, KomruecTBO 00pa3yronuxcs 0TX010B coctaiseT 70 1/4, riryOnHa
mpolecca oooraiieHus: J0CTUraeT 3HadeHust 30abHocTH 13,5 %, a aneMeHTapHbIii cocTaB
ucxoanoro yristi: 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. Onpezaenute cieAyrolue noka3aTelu mporecca 00orameHus:
W3BJICYCHHE 10 KOHIICHTPATY, CTENICHh KOHIICHTPAIINH, CTENICHh COKpAIIeHUs, 3P (HEKTUBHOCTh
oOoramieHus.

2.  Omnpenenure, Mpy KaKOM KOJIMYECTBE 00Pa3yIOMIETocsi KOHIICHTpATA MPOIIece
oOoraIeHus yrisi MOKHO Ha3BaTh BechbMa 3(PPEKTUBHBIM, €CIIH 30JIbHOCTh UCXOAHOTO yIJIs
coctaBisieT Ar = 35%, 30bHOCTH KOHIIEHTpaTa cocTapiisieT Ar = 8%, a KOJIMYECTBO YTJIs,
MOCTYMAIOMIETO Ha Ipolecc odoramenus cocrabnser 350 1/4.

3. Tapenu. [IpuHIIMT NEHCTBUS, YCTPOWCTBO.

4.  Heopranuueckue CBSA3YIOLIUE dTIEMEHTHI.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: - METOIWKH pacuéra 1.bpukerupoBanue. OcobenHocTu. Buapl. Opranuzarus.
nepepadaThIBAIOMIUX  TOTUIMBHBIX Casi3yroliye BEIIecTBa OPraHuueCcKHe.

CHCTEM n CHCTEM CBsi3yrolKe BellecTBa HE OPraHUYECKHE.
HYHEPTOTEXHOJIOTUUECKOTO Ceszyromue BemectBa. CmecH.

UCTIONIb30BAaHUSl  JSHEPreTHYECKHX I'panynupoBanue. OcobenHoctu. Buasl. Opranusarusi.
TOIUIMB  (TBEPIOTO,  JKUJKOTO, [Tenetuposanue. Ocobennoctu. Bunpl. Opranuzaims.
ra3oo0pa3Horo); CxeMBbI IPOLIeCCOB MENETUPOBAHUS HA SHEPTETUIECKIX

00BEKTax.

CxeMbl TPOoLIECCOB IPaHyIMPOBAHUS HA SHEPTETHUYECKUX
00BEKTax.

CxeMblI poLeccoB OPUKETUPOBAHUS HA YHEPTETUUECKUX
00BEKTax.

PasnoBugHOCTH IIpECCOB I IPOLECCOB
OKYCKOBBIBAaHUS.

Tapenu. Cxemsl. [IpuHumn neicTsus.

I'panynsaropel. Cxemsl. [IpuHnun nencTeus.
IIpumeHeHNEe OKYCKOBBIBAHUS KaK 4aCTh CXEMBbI
SHEPTrOTEXHOJOTHYECKOTr0 3aBOJA.
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Hcnonb3zoBanue npoaykiuu okyckoBbiBanus st TOC.

YMers: - IIPOBOJUTH
TEXHOJIOTUYECKUE pacuérbl
000pyIOBaHuUs,  MCIIOJIb3YEMOIO
JUIs  pealu3allid  IMPOLIECCOB
nepepadboTKu u

OHEPIroTEXHOJIOTHYCCKOI'0O
HCIIOJIB30BaHUA OHCPICTUICCKUX
TOIIJIMB.

1.OnpeneneHue TEXHOIOTUYECKUX TTOKa3aTeNen
MPOIIECCOB OPUKETUPOBAHUS CO CBS3YIONIMMU
BEIIIECTBAMHU

OmnpeneneHre TEXHOJIOTHYESCKHIX TTOKa3aTenen
MIPOLIECCOB OPUKETUPOBAHUS O€3 CBA3YILHUIO BEIIECTB
OmnpeneneHre TEXHOIOTHYESCKHIX TTOKa3aTenen
MIPOLIECCOB TPHYIHPOBAHUS

OmnpeneneHre TEXHOJIOTHYECKHIX TTOKa3aTenen
MIPOIECCOB MEJIETUPOBAHUS

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmukuy 6bln0IHeHUs 3Hanus: BBIOTHEHBI Bce 3a1anus BapuanT KP.
Jlonyckarorcst JIETKKeE, HEe BIUSIONIME HAa XOJ] PEIICHHUS HETOYHOCTH U OLITHOKH.

Ouyenka: 4

Hudicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: BoimonHenst 10 75% 3ananuii Bapuant KP. B
PEIIEHHBIX JOMYCKAIOTCS JIETKHUE, HE BIUAIONINE HA XO/1 PEIICHUS! HETOYHOCTH U OIIHOKH.

Oyenka: 3

Hudienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoninenus 3nanus: BoimonHenst 10 50% 3ananuii Bapuant KP. B
PEIIEHHBIX JOMYCKAIOTCS JIETKHUE, HE BIUAIONINE HA X0/ PEIICHUS! HETOYHOCTH U OIIHOKH.

KM-4. 4. KonTposabHast pa6ota Ned « JHEprorexHo10ru4eckoe ucroib30BaHmue

TBép}IOFO TOIIJIMBA).

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora
Bec kouTposabHoro meponpusitust B bPC: 15
IIpoueaypa mpoBeneHHsi KOHTPOJbLHOro Meponpusitus: B pamkax KonTponbHo#l paGoter Ned

((3H€pFOT€XHOJ'IOFI/I‘I€CKOC HUCITIOJIB30BaHHUEC TBépI[OFO TOIIJIMBA)» B Hadalic yqe6H0ro 3aHATUSA

CTYACHTBI PACCAKUBAKOTCA B aYAUTOPHUH 3a ITAPTHI 10 BaApUAHTAM, IMIPOBOAUTCA pa3aavda 3a,I[aHHfI
JJI BBIITOJIHCHUS KOHPOJBbHOI'O MEPOIIPUATHA. IIucmennas pa60Ta IMUIICTCA B TCUCHUC I1APBI, 3aTEM
NOATOTOBJICHHBIC pa6OTBI CAAKOTCA MPEOAaBaTCIItO, IMIPOBOJAIICMY KOHTPOJBbHOC MEPOIIPUATUEC, U

MIPOU3BOUTCS TIPOBEPKA.

Kparkoe conep:kanue 3aiaHus:

KonTpoubHas padora «JHEProrexHoJ0ru4ecKkoe HCIojib30BaHue TBEPAOIo TOIIMBAY.
1. HcxomaHoe TBEpIOE TOrumBO coctaBoM (%): Cdaf = 79,73; Hdaf = 6,432; Sdaf =2,412;
Odaf =10,22; Ndaf = 1,206; Ar = 21,4; Wr = 4; moaBepraercs 1eCTPYKIIUH B IIPOIIECCE
BHYTPHUIIUKIIOBOU Ta3u(UKAIIUU C TAPO-BO3AYIIHBIM TyThEM, TPHUEM pacxo]l mapa paBeH 1,2
KT Tiapa/Kr ToruBa. OnpeenuTe CTeeHb Pa3IOKEHHUs Mapa JAaHHOTO MPOoIecca U YAeTbHBIN
BBIXOJI BIIQYKHOTO Ta3a, €CIIM COCTaB MOJYyYEeHHOTO CHHTeTHYecKoro rasa (%): CO2 =9.8; CO =
24,4; H2 =31; CH4 = 28,1; C2H6 =4,9; H2S = 1,8. Pacxo/p1 Ha IPOIIECCHI, CBSI3aHHBIE C
MOTEePSIMU B Ta3U(PUKATOPE MPUHATH paBHBIMU 70% OT MaKCHMaIbHOTO 3HAYCHUS HHTEPBaa.
2. B rasu¢ukarope nepepadbaTbIBalOT CMECh YIJIEH, MEPBbI U3 KOTOPHIX MOCTYIAET HA y3eIl
noarotoBku pacxonoM 130 1/4, Bropoit — 100 1 /4. CoctaB nepBoro yris (%): Cdaf = 71,1;
Hdaf = 4,8; Ndaf = 0,7; Odaf = 23,1; Sdaf =0,3; Ad=7; Wr = 33; cocras Broporo yris (%):
Cdaf = 75,6; Hdaf = 5,5; Ndaf = 1,6; Odaf = 12,7; Sdaf =4,6; Ad =25; Wr = 13. Onpenenure
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Ha OOIIMIA pacxXo/1 UCXOJHOTO TOILTUBA CIICAYIONINE BETHUNHBI: XUMUIECKOE TETIO pabovero
TOIIMBA, TEIIOCOEp)KaHUE Mapa, TeII0CoAep KaHre TOIIINBA, XUMUYECKOE TEIIO CUHTE3-
ra3a, QuU3n4ecKoe TEIUIO CYXOro ra3a, TeII0CoAepKaHUEe BIIaTy ra3a, XUMUYECKOe U
duznyeckoe Tero yHoca, pu3ndeckoe TEIo AyTheBOro BO3/1yXa; €CJIM U3BECTHO, UTO
nporiecc B razudukarope npoxoaut npu temmneparype 800 °C. Bee Bxoasmiue B razudukarop
KOMIOHEHTHI oAatotcs npu Temmeparype 500 °C, a BeixoasaT nipu temneparype 750 °C.
CocraB nojxyueHHoro cuarernueckoro rasa (%): CO =27,2; CO2 =2,4; H2 =41; CH4 = 18;
C2H6 =6,9; N2 =4,2; 02 = 0,3. IIpouecc razudukanuu NpoTeKaeT Ha Mapo-BO3TYITHOM
IyThe, Ipu4uéM pacxoj mapa pasen 0,7 Kr mapa/kr TorirBa. Pacxo1bl Ha POIECCH, CBSI3aHHBIC
C OTepsIMU B razuukaTope NpUHATH paBHBIMH 55% OT MaKCUMAaJIbHOTO 3HAYEHHsI UHTEpBaJIa.
3. KakoBbI JOIKHBI OBITH PacX0/Ibl YIIIEH, MOCTYMAIOMIUX B Ta3u(HUKaTOp, 4TOOBI
obecreunTh 3HaYeHHE XUMHUUYECKOT0 Teria padbodero Tormba paBHbIM 18,3 MJx/kr. CocTtaB
nepsoro yrist (%): 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. CymMmapHBIi pacxoj cMecH yried Ha razudpukatop 164 1/4.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: - METOIMKH  pacuéra 1.I'asudukanusa. Ocodennoctu. PaznoBuanoctu. CxeMsl.
nepepabaThIBAIONINX — TOIUTUBHBIX YcnoBus MpUMEHECHHS.
CHCTEM " CHUCTEM [Muponu3. Ocobennoctu. PaznoBumaHocTr. CXEMBI.
SHEPrOTEXHOJIOTUYECKOTO YcnoBus NpuMeHEeHHUS.
UCIIONIb30BAaHUS  JYHEPIreTHYCCKHIX BryrpunukiioBas razudukanus. OcoOeHHOCTH.
TOINIMB  (TBEPAOrO,  KUAKOTO, PaznoBumHoCcTH. CXEMBI. Y CIIOBHS MPUMEHEHUS.
ra3oo0pa3Horo); [TosrykokcoBanue. OcobeHHocTH. PasHOBHIHOCTH.
Cxembl. YClI0BUS TPUMEHEHUS.
KoxkcoBanue. Ocobennoctu. PaznoBuanoctu. CxeMsl.
YcnoBus NpuMeHEeHHUS.
Jomennsbiii ra3. [loymyenue.
KoMmoHeHThI 1yThsl.
Cunrernueckuii ra3. [loymuenue.
I'eneparopnslii ras. [loynuenue.
YMeTs: - MIPOBONTH 1.0Ompenenenne cocTaBa CHHTETUYECKOTO ra3a
TEXHOJIOTUIECKHE pacuéTeI pPacuETHBIM CITOCOOOM
000py/lOBaHUsl,  HCIIOJIB3yEeMOTO Omnpenenenue coctaBa MUPOIUIHOTO raza PaCYETHBIM
JUIS ~ pealM3aldd  TPOIIECCOB croco6om
nepepaboTKu u Omnpenenenue cocTaBa MOJIYKOKCOBOTO ra3a pacy€THBIM
HHEPrOTEXHOJIOTHYECKOTO crocooomM
UCTIONIb30BAHUS  DHEPTreTHYCCKHIX Omnpenenenne coctaBa JOMEHHOTO ra3a pacuéTHRIM
TOTLIIUB. croco6omM
Omnpenenenne cocTaBa CIaHIIEBOTO ra3a pacu€THBIM
Coco6oM

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakxmepucmuku 8blnoaHeHus: sHanus: BeInoaHeHsl Bce 3aaanus BapuanT KP.
JlomyckaroTcs JIETKre, He BIUSIONINE Ha X0/ PeIICHUS] HETOYHOCTH M OIIHOKH.

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: BeimonHensr 10 75% 3anannii Bapuant KP. B
PEMIEHHBIX JOMYCKAIOTCS JIETKHE, HE BIUSAIONINE HA X0/ PEIICHUSI HETOYHOCTH M OIITHOKH.
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: S0
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: Boinmonnenst 10 50% 3ananuii Bapuant KP. B
PEIIEHHBIX JOMYCKAIOTCS JIETKHUE, HE BIUAIOIINE HA X0/ PEIICHUS! HETOYHOCTH U OIIHOKH.

KM-5. 5.KontpoJsbHasi padora Ne5 «Hedrenepepadorkay.

®opmbl peanauzanuu: [luceMennas padora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec koHTpoBbHOr0 Meponpustusi B BPC: 20

IIpouenypa nmpoBeaeHusi KOHTPOJbLHOTo Meponpusitusi: B pamkax KonTponsHO# paboTsr NeS
«HedrenepepaboTka» B Hauajge y4yeOHOro 3aHATHs CTYACHTBHI PACCAKUBAIOTCS B ayIUTOPHH 32
napThl 110 BapuaHTaM, IPOBOJUTCS pa3/iaya 3aJaHui s BBIIOIHEHHUS] KOHPOJIBHOIO MEPOIPUATHS.
[Tucmennass pabora mUIIETCS B TEYCHHWE IMAPbl, 3aTeM IOATOTOBICHHBIE pPaOOTHI CHAIOTCS
IIPENOoAaBaTell0, IPOBOASIIEMY KOHTPOJIBHOE MEPOIIPUATHE, U IPOU3BOIUTCS ITPOBEPKA.

Kpartkoe conep:xanue 3a1anus:
KM-5 «HedrenepepadoTka
Bapuanr 1.
1.  Omnpegenute 00bEM BCIIy4eHHON Macchl, 00pa30BaBIIEiCS B MPOIECCE 3aMeIJICHHOTO
KOKCOBaHHS MIPSIMOTOHHOTO 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 muiotHocThI0 p204 = 0,988. Ecnu ycnoBus
IIPOBEJICHUS KOKCOBaHMsI CIEAYIOLIME: TeMIieparypa Harpea celpbs 510 °C, naBieHue B
kamepe 0,27 MIla, koaddunmeHT peuupkyasuu pasex 1,3.
2. Ompenenute 00BEM BCITyd€HHON MacChl, 00pa30BaBIICHCS B MPOLIECCE 3aMEAJICHHOTO
KOKCOBaHHs IPSIMOTOHHOT0 Ma3yTa Maccoil 4 T coctaBoMm % Cr = 85,3; Hr = 10,2; Nr=0,2; Or
=0,5; Skr =0,1; Soprr =0,4; Ar=0,3; Wr = 3. u motaoctsio p204 = 0,965. Ecnu ycnoBus
MIPOBEJICHUS KOKCOBaHMsI CIEAYIOIIHe: TeMieparypa Harpesa ceipbs 500 °C, naBienue B
kamepe 0,23 MIla, koapdunneHT peunpkyasuuu pasex 1,25.
3. Omnpenenute 00bEM BCITy4eHHON Macchl, 00pa30BaBIICHCs B MPOIIECCE 3aMEATIEHHOTO
KOKCOBaHUSI MIPSIMOTOHHOTO Ma3yTa Maccoit 3,5 T cocraBom % Cr = 83,0; Hr = 10,4; Or = 0,7,
Sr =2,8; Ar=0,1; Wr =3 u mnotHoctsto p204 = 0,97. Ecnu ycinoBus npoBeieHus
KOKCOBaHUSI CJIeIyIolre: TeMiepaTypa HarpeBa ceipbs 520 °C, naBnenue B kamepe 0,13 Mlla,
KOd(hUIIMEHT perupKyasiuu paseH 1,05.
Bapuanr 2.
1.  Omnpegenute 00BEM BCIIYUEHHON Macchl, 00pa3oBaBIIeiics B MPOIECCE 3aMeIJICHHOTO
KOKCOBaHHS IPSIMOTOHHOTO Ma3yTa maccoil 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 mnotaoctsio p204 = 0,955. Eciu
YCJIOBHS TIPOBEICHUSI KOKCOBAHUS CIEAYIOIINE: TEMIIepaTypa HarpeBa coipbs 515 °C,
nasienue B kamepe 0,17 Mlla, ko punnent peunpkynsiuuu pase 1,1.
2.  Omnpenenure 00BEM BCIy4eHHON Macchl, 00pa30BaBIICHCs B IPOIIECCE 3aMEATIECHHOTO
KOKCOBaHUS IPSIMOTOHHOTO MasyTa Maccoit 2,1 T coctaBom % Cdaf = 86,32; Hdaf = 10,31;
Ndaf = 0,06; Odaf = 0,5; Sdaf =2,8; Ad=0,14; Wr =3 u motHocTbi0 p204 = 0,962. Ecnu
YCJIOBUS MPOBEACHUA KOKCOBaHUS CIEAYIOLINE: TeMITepaTypa HarpeBa cbipbsa 505 °C,
nasiienue B kamepe 0,3 MIla, koapdumenT perupKysauuu pasex 1,2.
3. Ompenenure 00bEM BCITydeHHON Macchl, 00pa30BaBIICHCS B TIPOIIECCE 3aMEUIEHHOTO
KOKCOBaHHs MPSIMOTOHHOTO Ma3yTa Maccoil 1,95 T coctaBom % Cr = 84,6; Hr=11,7; Or =0,3;
Sr =0,3; Ar=0,05; Wr =3 u tutotHocThIO p204 = 0,978. Eciii yclI0BUS IPOBEACHUS
KOKCOBaHUs clleyoue: Temneparypa Harpesa cbipbs 500 °C, naBnenue B kamepe 0,17 Ml]a,
K03 dULIMEHT penupKyasuuu pasex 1,05.

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:
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3HaTh: - CHCTEMBI, 000pyJOBaHUE,
TPUHIIAI IEeUCTBUSA 3TOTO
o0opynoBaHus, HCIIOJIb3yeMOTO
JUIL  TIOJYYEHHUSI HCKYCCTBEHHBIX
SHEPreTUYECKUX TOTUIMB;

1.ITuponus vHedptr. OCOOEHHOCTH OpPTaHU3AITUN
nporecca. Cxembl. Y CIOBHS.

KokcoBanue razoitieir. OcoOEHHOCTH OpraHHU3aIuu
npoiiecca. Cxembl. Y CIoBHS.

Kpexunr razoiineit. OcoOEHHOCTH OpraHU3aIu

nporiecca. Cxembl. Y CIOBHSL.

OpakuuonHas neperonka Heptu. Oco6eHHOCTH
opranu3zanuu mnpomecca. CxeMmsl. Y CJIOBHS.
Bakyymnas neperonka. OcoOeHHOCTH OpraHU3aIN
nporiecca. Cxembl. Y CIOBHSL.

ATtMmocdepHas neperonka. OcOOEHHOCTH OpraHu3aluu
npoiiecca. Cxembl. Y CIOBHS.

[IpunHnuns! paboTel HedTENIEpepadaTHIBAIOIINX 3aBOIOB
(HIT3).

[Iponyxtel HIT3. X npuMeHeHre B CTOpOHHEH
MIPOMBIIIJICHHOCTH.

Hcnonb30BaHue mpoayKTOB U OTXOIOB
HedTenepepaboTKH IS SHEPTOTEXHOIOTHUECKON
nepepabotku 1 nomyuenuss MKXKT.

YMers: - IIPOBOAUTE 1.Pacuér xonuuecTBa 00pa30BaBLINXCS TOPYIKTOB
TEXHOJOTUYECKHUE pacuéThl KOKCOBaHHS

nepepadbaThIBAlOUIMX  TOIUIMBHBIX Onpenenenue nokasarenein 9JI0Y

CHCTEM u cucTeM Onpeanenue kputepues npuMeHeHus 2JI0Y
IHEProTEXHOIOTUIECKOT0

UCIIOJIb30BAHUSL  YHEPTETHYECKUX

TOILIMUB,

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6bINOIHeHUs 3HaHUA: BrIonHeHs! Bee 3an1anus Bapuant KP.
JlonmyckaroTcst JIErKKe, He BIUSIONINE Ha X0/ peIlIeH!s] HETOYHOCTH U OLIMOKH.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: BeimonHensl 10 75% 3ananuii Bapuant KP. B
PELIEHHBIX JOMYCKAIOTCS JIETKUE, HE BIUSIONINE Ha XOJ] peIlIeH!s] HETOYHOCTH U OLIHOKH.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnonanerus 3nanus: BeimonHenst 10 50% 3ananuii Bapuant KP. B
PELIEHHBIX JOMYCKAIOTCS JIETKUE, HE BIUSIONINE Ha XOJ] peIIeH!s] HETOYHOCTH U OLITHOKH.

KM-6. 6. KonTpoabHast padora Ne6 «IIponeccbl mnepepadoTKku ra3oBoro TOIJIHBA».

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOro MeponpustTus: KourponsHas paborta

Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJbLHOro Meponpustusi: B pamkax KontponbsHoil paboTsl Ne6
«[Iporeccsl mepepabOTKKM Ta30BOT0 TOIUIMBA» B Hadajge Y4eOHOrO 3aHATUS CTYAEHTHI
paccaXMBarOTCs B ayJIWTOPUM 3a IApThl IO BapuaHTaM, IPOBOJMUTCS pazjadya 3aJaHui I
BBITOJIHEHHUS] KOHPOJIBHOTO Meponpustus. [lucmenHas paborta mumiercs B TEUEHHE Haphl, 3aTeM
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MOJTrOTOBJICHHBIE PA0OTHI CIAIOTCS MPENOAaBATENI0, IPOBOIAIIEMY KOHTPOJIHLHOE MEPONIPUATHE, U
IIPOU3BOAUTCS IIPOBEPKA.

Kpatkoe cogep:xanue 3aganus:
KonTpoasnas padora «IlIpouecchl mepepadoTKu ra3zoBoro TonjJanBa»
Bapmuanr 1
1. B kotne cxxuraercst npupoAHbiii ra3 coctaBoM (Bc€ B %): CH4 = 92.7; C2H6 =2,2; C3HS8
=0,8; C4H10=0,22; C5H12 =0,15; CO2 =0,2; N2 = 1,1; H2S = 2,6; r = 0,7797 xr/m3,
Biarocozepkanue d = 15 r/m3, conep:kanne MUHEpaIbHBIX puMece a = 10 r/m3.
PaccuuTaiite 11 yClI0BHOIO TBEPAOrO TOIUIMBA HU3LIYIO TEILUIOTY CTOPAHUS HA CYXYIO
0€330JIbHYI0 MacCy U 4acOBOI 00bEM yXOAAIIUX ra30B, €CJIM U3BECTHO, YTO PACXO]l ra3a
cocraBmusieT 90 m3/4, ipu o = 1,15.
2.  llpuHuumnuanbHasi cxema IMOJTYYeHHs CYXOT0 Ta30BOr0 TOIJIMBA U3 MOMYTHOTO HEPTSHOTO
rasa.
3.  IlpunuunuangbHas cxeMa OYUCTKU PYIHUYHOTO (IIIAXTHOTO) ra3a IOCJe ero U3BJICUECHUS
W3 YroJIbHOM IIaXThl.
Bapuanr 2
1. B xotmie cxxuraercs yroyib coctaBoM (Bc€ B %): Cdaf = 71,1; Hdaf = 4,8; Ndaf = 0,7;
Odaf = 23,1; Sdaf =0,3; Ad =7; Wr = 33. PaccuuTaiiTe HU3IIYIO TEIUIOTY CTOPAHHS Ha CyXYIO
0€330JIbHYI0 MacCy U YaCOBOW 00BEM yXOSIINX Ta30B, €CIIU H3BECTHO, YTO PACXOJT YIIIS
coctaBseT 75 xr/4, npu o = 1,25.
2.  llpuHOUNManNbHAS cXeMa pean3aliy MpoIecca KOHBEPCUU TPUPOTHOTO ra3a B CXeMe
I'TI3.
3. Peanmsamus nporiecca cTabMiIn3anuy pyAHAYHOTO (IIIAXTHOTO) Ta3a MOCje ero
U3BJICYCHHS] U3 YTOIBHON IIAXTHI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmers: - MPOBOJIUTH 1.ITapameTppl HU3KOTEMIIEPATYPHON TEXHUKH IS
TEXHOJIOTUYECKHE pacuéTsl nepepaboTKU MOMYTHBIX HEPTSIHBIX ra30B
nepepadaTbIBaOIUX — TOIIMBHBIX Omnpenenenue napaMeTpoB pabOThl CUCTEMbI OUUCTKH
CUCTEM U CUCTEM PYIHUYHOIO Ta3a B 3aBUCUMOCTH €ro UCXOJHOI'0 COCTaBa

HSHEPrOTEXHOJIOTUYECKOTO
WCIIOJIb30BAaHUSI  DHEPTEeTUYECKUX
TOILIHUB,

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6bIn0IHeHUs 3Hanus: BeIoTHEHbI Bce 3aaHus BapuaHT KP.
JlomyckaroTcs A€rkue, He BIUSIONINE Ha X0 PEIICHUs] HETOYHOCTH U OIITHOKH.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu eblnoanenus 3Hanus: Boeinonnensl 10 75% 3ananuii Bapuant KP. B
PEMIEHHBIX JOIMYCKAOTCS JIETKUE, HE BIHSIONINE HA X0/ PEIICHHUS] HETOYHOCTH M OIITHOKH.

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: Beimonaaensl 10 50% 3ananuii Bapuant KP. B
PEIIEHHBIX JOMYCKAIOTCS JIETKHE, HE BIUSIOIINE Ha XOJI PEIICHUS HETOYHOCTH U OIITHOKH.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

®I'bOY BO "HannonanbsHbIi HcchnenoBaTenbckuii yausepcuret "MON" YTBEPXJIAIO
Kadenpa Teopetrueckux ocHOB TerutorexHuku uM. M.I1. Bykanosuua
Hampasnenue: 13.04.01 — TemosHepreTika 1 TEIIOTEXHUKA
Jucuurmaa: DHEeProTeXHOIOTHIECKOE HCITOIb30BaHNe TOTUIHBA

3aB. kag. TOT
DK3AMEHAIMOHHBIN BUJIET Nel 25 nexabps 2020

1. BopoyroneHoe TomuBo. Cuctema, CBOMCTBA.

2. Oueprerudeckue [1I'Y ¢ BHYTpUIIMKIIOBOH Ta3uuKalreil TOmuBa.

3. Ans cycnieH3uu WIOTHOCTHIO 2200 Kr/M3, ¢ 9aCcTHUIIAMU-YTSHKENUTESIMA TIOTHOCTBRIO 8900 Kr/M3,
OTIpEIeTTUTE MPOIIEHTHOE COAeP KaHNE YaCTHUIl-YTsDKEIUTeNeH (1o Macce U 1o 00bEMY) I MaccoBOe
COJIepKaHUE YaCTUL-YTSKEITUTEIICH.

IIpoueaypa nposenenus

B pamkax cnaum 3x3aMeHa "OHeprorexHOJ0rH4eCKOe UCII0Ib30BaHuE TOILIMBA" B Hayalle DK3aMeHa
NPOBOAMTCS TMpoUeAypa HUIACHTU(PHUKAUN CTYJEHTOB: MPEAbSBISIIOTCS 3a4€THBIE KHUKKH,
cBepsitoTcst  ororpadu B JIOKyMEHTax. B oOMeH Ha 3a4€THYI0 KHFDKKY BBITAETCS
HK3aMEHAlMOHHBIA OmneT W yucThii uct A4. CTylIeHThl paccakuBaroTcsi B aynutopuu. Jlns
BBITIOHJICHHST Ousieta Bbiensercs Bpems 60 MuH. mocie 4ero B TeueHue 20 MUHYT TPOBOJUTCS
YCTHBI OMpOC DJK3aMEHYeMOro CTyldeHTa o TtemaMm Ownera. [lo pesynapraram ompoca u
HAIIMCAaHHOI'O B OMJIETE OTBETA BHICTABIIICTCS UTOrOBAs OICHKA.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuust/Muaukarop: NJI-1nk-2 Beibupaetr coBpeMeHHbIE TEXHOIOTUHU TTOJTOTOBKH BOJIBI
Y TOTUIUBA JIJISl UCTIOJIH30BAHHUS B SHEPTETHUYECKUX YCTAaHOBKAX

Bomnpocel, 3axanus
1.3K3AMEHALH/IOHHBH71 BUJIET Ne2
1. BYT. CxeMBI NOATOTOBKH: KIaccH4ecKas.
2. IToTouHBIE Ta30T€HEPATOPHI.
3.0mpenennuTe HU3MIYIO TEIUIOTY CTOpaHus Ha pabovyyro Maccy ISl BOJOYTOJIBHOTO TOTUINBA,
JqucriepcHas haza KOToporo mpejcTaBiieHa yriiéM coctaBoM (B %): Cdaf = 79,1; Hdaf = 5,3;
Ndaf = 1,5; Odaf = 12,7; Sdaf = 1,4; Ad =44; Wr =7, a nucniepcHasi cpe/ia — BOJIHBIM
pacTBOpoM ¢ obmelt Munepanuzanuen 140 mr/om3.

SK3AMEHALIMOHHBIN BUJIET Ne3

1. BYT. Cxemsl noarorosku: I'YYMIL.

2. I'a3u¢ukatoppl ¢ KUIISILIEM CIIOEM.

3. Onpenenute MacCy MarHeTUTa JUIsi MArHETUTOBOM CYCIIEH3UH IIOTHOCTH 1650 Kr/m3,
00BéMoM 5,5 M3, ecnu mmotHOCTh MarHeTuTa 4500 kr/M3. [l naHHON CyCIIEH3UU ONpeenTe
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MOKa3aTeNlb YCTOMYMBOCTH (CTAOMIBHOCTH) €CITH a0COM0THAs BA3KOCTh paBHa 0,55 r/(cm*c), a
CpEeIHUI pa3Mep YacTHUll paBeH 95 MKM.

AK3AMEHAILIMOHHBIM BUJIET Ne4

1. BYT. Cxembl HOArOTOBKU: KABUTALIMOHHASL.

2. XapaKkTepucTHKa IPOLECCOB Tra3udukanuu.

3. J1nst cycnien3uu miioTHOCTRIO 1690 Kr/M3, ¢ YacTHIIAMU-YTSDKEIUTESIMU TUIOTHOCTBIO 2600
KI/M3, onpeJenuTe MPOLEHTHOE COAepKAHNE YAaCTHUII-yTsDKeauTenel (1o macce U 1o o0bémy)
Y MacCcOBO€E COAEPKAHUE YACTHUL-YTsHKEITUTENIEH.

DK3AMEHAITMOHHbBIN BUJIET Ne5

1. BYT. Xumudeckue peareHThl, peareHThI-IIacTH(DUKATOPHI.

2. Iluponun3: KOKCOBaHUE.

3. Onpenenurte HU3LIYIO TEIJIOTY CrOpaHus Ha pabouylo Maccy Ui BOAOYTOJIBHOIO TOIJIUBA,
mucriepcHas haza KOTOporo mpejacTapiieHa yriiéM coctaBoM (B %): Cdaf = 89,5; Hdaf = 4,0;
Ndaf = 1,1; Odaf = 4,7; Sdaf =0,7; Ad =24; Wr =5, a qucnepcHas cpeia — BOJHBIM
pacTBOpoM ¢ obmieit Mmuaepanmmu3anueit 6050 mr/om3.

DK3AMEHAITMOHHbBIN BUJIET Ne6

1. l'openne BYT. 3axuranue BYT.

2. [luponun3: nosyKOKCOBAHHUE.

3. Onpenenute MacCcy MarHeTUTa JJii MAarHETUTOBOM CyCIeH3UH IIOTHOCTH 1900 kr/m3,
00BpEMoM 8 M3, ecim TWIOTHOCTH MarHeTuTa 4500 xr/m3. 111 JaHHOM CyCIIEH3UH OTPEACINTe
MOKa3aTellb YCTOMYMBOCTHU (CTAOMIBHOCTH) €Cii a0COMoTHAs BA3KOCTh paBHa 0,45 r/(cm*c), a
cpenHuit pa3mep yactuil paBeH 110 MrM.

SK3AMEHALIMOHHBIN BUJIET Ne7

1. OxyckoBbIBaHUE: OpUKETHPOBAaHUE 0€3 CBA3YIOIIETO.

2. IIpoueccel MosydeHUs: HCKYCCTBEHHBIX TOPIOYUX Ia30B.

3. Onpenenuts clieAyrOIIME OKa3aTeIH MPOIeccoB 0OorameHus: 3pPeKTUBHOCT
oOorarieHusi, CTeneHb KOHIIEHTPUPOBAHUS, CTEIIEHb COKPALICHU S, U3BJIEYEHHE, €CIIU U3BECTHO,

4TO OOIIKE MMOKa3aTeu mpoiiecca odoramieHus cneayromnme Yk = 58,3%, Axd = 6,42 %, yo =
39,7%, Aod = 61,44%.

DK3AMEHAITMOHHBIN BUJIET Ne8

1. OkycKoBBIBaHHE: OPUKETUPOBAHUE C OPTAaHUYECKUM CBSI3YIOIIHM.

2. O0oramenue yrieu: QroTalmoHHbIE PEareHTHI.

3. Onpenenuts ciaenyroIre Mmoka3aTeiau npoieccoB odorameHus: 3pPeKTUBHOCTD
06OFaHICHI/Ifl, CTCIICHb KOHIICHTPHUPOBAHUSA, CTCIICHb COKpAIllCHUA, NU3BJICUCHUC, €CJIN U3BECTHO,

4TO O0IIMe MOKa3aTesH mpoiiecca odoramienus ciaeayromme yk = 67%, Axd = 7,5 %, yo =
36%, Aod = 65,2%.

DK3AMEHALIMOHHBIN BUJIET Ne9

1. OkycKOBBIBaHHE: OPUKETUPOBAHUE C KOMOMHUPOBAHHBIM CBS3YIOIINM.

2. O0orameHue yrien: mpomeccsl (haoTamuu.

3. Ucxoanoe TBEp0e TOTIUBO cocTtaBoM (%): Cdaf = 79,73; Hdaf = 6,432; Sdaf = 2,412; Odaf
=10,22; Ndaf = 1,206; Ar =21,4; Wr = 4; noasepraercst J1eCTPyKLIUU B IIpoOLeCcCe
BHYTPHUIIUKIIOBOU Ta3u(UKAIINU C TAPO-BO3AYIIHBIM TYyThEM, TPHUEM pacxo]l mapa paBeH 1,2
KT Tlapa/Kr TormuBa. OnpeenuTe cTelneHb Pa3IoKeHHS Iapa JAHHOTO MPoIecca M YACIbHBIH
BBIXOJI BIIQYKHOTO Ta3a, €CIM COCTaB MOJYYEHHOT0 CHHTETHYecKoro raza (%): CO2 =9,8; CO =
24,4; H2 =31; CH4 = 28,1; C2H6 =4,9; H2S = 1,8. Pacxo/p1 Ha POIIECCHI, CBSI3aHHBIE C
MOTEePSIMU B Ta3U(PUKATOPE MPUHATH paBHBIMU 70% OT MaKCUMaIbHOTO 3HAYSHUS HHTEPBAA.
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DK3AMEHAIIMOHHBIN BUJIET NelO

1. OkyckoBbIBaHME: TPAHYJINPOBAHUE.

2. O0orameHue yriel Ha HaKJIOHHOM TIOCKOCTH.

3. KakoBbI 1OJKHBI OBITH PACXOBI YIJICH, MOCTYMAIONINX B Ta3u(UKaTop, YTOOBI 00ECIICUUTh
3HAYCHHE XUMUYECKOT0 Teria padbodero ToriuBa paBHbIM 18,3 M/[x/kr. CocTaB mepBoro 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.
CymMmapHsbIit pacxon cMecu yriieit Ha razuduxarop 164 /4.

DK3AMEHAITMOHHBIN BUJIET Nell

1. I[Tporeccrl apoOICHUS U U3MENbUCHUS YTIIeH.

2. O0orartenue yriieid 0Tcaakou.

3. Jlns BbISIBICHUS CBOMCTB NapaduHUCTON He)TH MPOBOAAT SKCIIEPUMEHTHI 10 CBOOOHOMY
UCTEeYeHUIO nopiuu HepTH 00bemMoM 200 MIT U3 KaMephl BUCKO3UMETpa. B mepBom ombiTe
UCTEUYCHHUE MPOUCXOANT Yepe3 BEPTUKATbHBIN IIMIIMHIPUYECKUN KallUIUIAP C BHYTPEHHUM
JUAMETPOM 2 MM, a BO BTOPOM — Y€pe3 aHAJIOTMYHBINA KAIUJUISIP C BHYTPEHHUM JUaMETPOM 4
MM. B nepBoM omnbiTe BpeMst ucteueHus okazanoch paBHbIM 3000 ¢, Bo BropoM - 150 ¢. Cuuras
HEPTh CTENIEHHOM KHUIKOCThI0 OCBaNIb/Ia, HAMTH KOHCTAHTHI N ¥ k p Mozemn.

DK3AMEHAITMOHHbBIN BUJIET Nel2

1. ITpouiecchl rpOXOYEHUS.

2. O0oraiiieHue yrien B TAKENIbIX Cpelax.

3. [TnotHoCcTh HedTu npu TemnepaTtype 20 0C paBHa 845 kr/M3. BBIYHCIUTE TNIOTHOCTH TOU XKe
He(Tu npu Temneparype 5 0C.

SK3AMEHALIMOHHBIN BUJIET Nel3

1. OxyckoBbIBaHME: NIEIETUPOBAHUE.

2. O0oraieHre B MPOTUBOTOYHBIX arapaTax.

3. KakoBo n3MeHeHne BMECTUMOCTH y4acTKa cTainbHoro Hedrenposoaa (D= 820 mm, & =10
MM, L = 100 kM) npu yBeTMYEHUH CPETHETO AaBJICHUs HaxoAsuelcs B HeM HegTu Ha 10 aTtm.?

SK3AMEHAIIMOHHBIM BUJIET Nel4

1. Knaccudukanus nporeccoB 00orameHms.

2. OCHOBHBIE TTOKA3aTENH MPOIECCOB OOOTAIICHHUS.

3. DKCnepuMEeHTHI OKa3aly, 4To napaduHucTas HeTh UMEET MpeesibHoe HanpsbkeHue t0
C/IBHTA, U €€ CBOWCTBA MOTYT OBITH OITMCAHBI B paMKaX MOJIENTN BSI3KO-TUIACTUYHOMN JKUAKOCTH
[IIBenoBa-bunrama. Haiitu npenensHoe HanpspKeHUE CBUTA, €CIH VI TEUEHHS! AKUIKOCTH B
TOPU30HTAILHOM TpyOKe ¢ BHYTPEHHUM JuaMeTpoM 5 MM H truHoH 50 cM ¢ pacxoaom 3 cm3 /¢
HeoOxonuMma paszHocTs Ap naBnenuit 150 kIla, a ans TeyeHus ¢ BaBoe OOJBIINM PACXOI0M -
200 xITa.

DK3AMEHAIIMOHHBIN BUJIET Nel5

1. 'openne BYT. 3axuranne BYT.

2. IToTouHbBIE TA30T€HEPATOPHI.

3. [TnotHOCTH HedTH npu Temnepatype 5 0C cocraBuseT 875 kr/M3. BeIYMCIUTh TIOTHOCTh
Toi ke HedTu npu Temrepatype 20 0C.

3K3AMEHAHI/IOHHBH71 BUJIET Nel6
1. Pynauynslii raz. Cucrema OYMCTKH.
2. IIporeccel 1poOaeHUS U U3MENBUYCHUSI YTIICH.
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3. KakoBo n3MeHeHrne BMECTUMOCTH yJacTKa ctanbHoro Hedrenposoza (D = 820 mm, 6 = 10
MM, L = 100 kM) ipul yBeJIMUEHUHU CPETHEHN TeMIepaTypbl HaXosielcs B HeM HeTu Ha 10
0C?

DK3AMEHALIMOHHBIN BUJIET Nel7

1. Pynanynsrii rasz. Crabunuzarusi.

2. IlorouHble Ta30r€HEPATOPHI.

3. OnpenenuTh CIEayIOIIME oKa3aTelu IpoleccoB odorameHus: 3 (HEeKTHBHOCTD
oOoraiieHus, CTeleHb KOHIIEHTPUPOBAHHUSI, CTEIIEHb COKPAIICHUS, U3BJICUEHUE, €CIIM U3BECTHO,

YTO OOIIME IMOKa3aTeau npoiecca oboramenus cienyromnme Yk = 60,3%, Axkd = 6,42 %, yo =
39,7%, Aod = 61,44%.

DK3AMEHAIIMOHHBIN BUJIET Nel8

1. Pynuuynsiii raz. Cucrema 100b14u.

2. Duepreruyeckue [1I'Y ¢ BHYTpULIMKIOBOI razudukaiyei Tommsa.

3. OnpenenuTh CIeIyroIIHe MOKa3aTel I  MPoIeccoB odoramenus: 3G (GpeKTHBHOCTD
o0oraleHus, CTerneHb KOHIIEHTPUPOBAHUS, CTETIEHb COKPAIICHH S, U3BJICYCHHE, €CIIH U3BECTHO,
4yTO 00IIHME MOKa3aTenu mporecca odorameHus cieayronme Yk = 64%, Akd = 7,5 %, yo =

36%, Aod = 65,2%.

DK3AMEHAIIMOHHBIN BUJIET Nel9

1. IomyTHbIi HeTAHOI ra3. CrocoOB! MOTYYEHHUS CYyXOTO rasa.

2. OboraieHue yriei 0Tcaako.

3. Onpenenure 00bEM BCITYYEHHON MacChl, 00pa30BaBIIEHCS B MPOIECCE 3aMEIJICHHOTO
KOKCOBaHUs IPSIMOTOHHOT0 Ma3yTa Maccoil 3,5 T coctaBoM % Cr = 83,0; Hr = 10,4; Or = 0,7;
Sr =2,8; Ar=0,1; Wr =3 u mmotaoctsto p204 = 0,97. Eciiu ycioBusi mpoBeIeHUs
KOKCOBaHUs ClIeyolue: Temmneparypa Harpesa cbipbs 520 °C, naBnenue B kamepe 0,13 Ml]a,
KO3 ULMEHT penupKyasuuu paseH 1,05.

DK3AMEHAIIMOHHBIN BUJIET Ne20

1. [TomyTHbIN HedTAHOM ra3. CrocoObl U3BIEYEHHS HTUPOKOH (PpaKIMK YTIEBOIOPOIOB.

2. O0oraieHue yrien B TSOKETbIX CpeIax.

3. Onpenenure 00BEM BCITydeHHON Macchl, 00pa30BaBIIelics B MPOLIECCE 3aMEITIEHHOTO
KOKCOBaHUs IPSIMOTOHHOTO Ma3yTa Maccoit 1,95 T coctaBom % Cr = 84,6; Hr=11,7; Or =0,3;
Sr =0,3; Ar=0,05; Wr =3 u tuiotHocThIO p204 = 0,978. Ecniu ycioBus IpoBEACHUS
KOKCOBaHUs ciieyrolre: TeMieparypa Harpesa ceipbs S00 °C, naBnenue B kamepe 0,17 Mlla,
KOd(hUIIMEHT perupKyasiuu pasex 1,05.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Ilepeuncnute peosorn4ecKkrue CBOMCTBA CYCIIEH3U M.

OTtBeTHI:
a). BsiskocTs 0). [ImotHOCTE B ). Hanpsbkenue cipura r). BepHb! oTBeTH a), 0) U B)
BepHnbiii oTBeT: T).
2.Kakue BubI TEIJIOTHI CrOpaHusi Bbl 3HaeTe?
OTBeTHI:
a). Beicmras terora cropanus, 6). Husmmas temnora cropanus 1). Kanopumerpuueckas
TeruioTa cropanus r). [lpaBunbHbI OTBETHI @) U 0)
BepHblii 0TBET: T).
3.Yewm otnuuaercss MKXKT ot BYT 6e3 mnactuduxaropa?
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OTBeThI:
a). UKXKXT - maorodasnoe tormnso, BYT - nByxdaznoe 6). UKXKT - mHOrodasHoe Tomimso,
BYT - tpéxdaznoe; r). UKXKT - nyxdasznoe, BYT - mHOTODa3HOE.
BepHrliii oTBeT: a).
4.Yto0 Takoe mporecc ra3upukanuu’?
OTtBeTsI:
a). [Iporecc TepMUYIECKOTO Pa3IOKEHUS BEIIECTBA, IPOXO SN B OTCYTCBUU OKHCIUTEIS; 0).
[Ipouecc TepMuvecKOro pa3jaoKeHuUs BEIIeCTBa, IPOXOSIINIA B YCIOBUSAX HEJJOCTATKA
OKHCIUTENS; B). a). [Ipoliecc TepMUYECKOT0 pas3ioKEHHsI BEIIECTBA, IPOXOAIINN B YCIOBHIX
M30bITKA OKUCITUTEIIS.
Bepuslii oTBeT: 0).
5.YeM oTimyaeTcs MaxXTHBIA METaH OT PYJHUYHOIO raza?
OTBeThI:
a). [llaxTHBIN MeTaH JOOBIBAIOT U3 IIAXT, PYAHUYHBIN ra3 - U3 pyabl; 0). CoctaBoM; B). DTO
OJIHO U TOXKE BELIECTBO.
BepHsiii oTBET: B).
6.0TMune BeICIIEH TEMIOTHI CTOPAaHUs OT HU3LIEH?
OTtBeTsI:
a). TeroTol KOHIEHCAIMU BOJSHBIX MApOB; 0). YUETOM conep)aHus 30JIbHOCTH; B). YUETOM
COJIepKaHUs CEPHI.
BepHblii oTBET: ).
7.Cy1iecTByeT JId METOJ] TPaHyIMpOBaHuUs 0€3 CBA3YIOIIETO BellecTBa?
OTBeTHI:
a). Jla 6). Her
Bepuslii oTBeT: 0).
8.Kakue npoiiecchl BKIIOYaeT npolecc ppakimoHupoBaHus HehTH
OTBeTHI:
a). Kpekunr u xokcoBanue 0). [Tuponus u kouBepcuto B). BakyymHyro u aromchepHyto
neperoHky r). O6e3BoxkuBaHue U odeccepruBanue 1). Bce oTBeTHI npaBuiIbHBIE.
BepHnbiii oTBeT: B).
9.Coneprxanne Banaaus B cocTaBe SHEPreTHYECKOTO Ma3yTa Ha MPSMYIO 3aBHCUT OT
COJIepKAHUS:
OTBeTHI:
a). Cepsl 0). Yrnepoza B). Bogopona r). 3onsHoctu ). BnaxknocTu.
BepHblii oTBeT: a).
10.I'ne npuMeHSIOT peKTU(PUKALMOHHYIO 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.HazoBuTte 3HaueHue kodpduireHTa n30bITKa BO3IyXa MPU KUCIOPOTHOM IMHPOTH3E?
OTBeThI:
a).00).0,1-0,28).0,3r). 1,2
Bepuslii oTBeT: 0).
12.Ha3oBuTe 3HaYECHUE TEMIIOTHI CTOPAHUS YCIOBHOIO TOILIABA?
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 ucnomnb3yercs Gopmyna Menneneera?
OTBeTsI:
a). Jlns onpenenenus koadduimenta pazmonocnocoOHocTH; 0). st onpeaenenne TeraoThl
KOHJIEHCAIIUU BOJSHBIX MMapoB; T). [is onpenesneHus BhICIIEH TEMJIOThHI CTOPAaHUs TOIIMBA Ha
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pabouyio Maccy; 1). i onpeaeneHns HU3IIeH TeMI0Thl CropaHus Ha pabodyro Maccy
TOIUTMBA; €). BBIpHBI OTBETHI T) U 1)

BepHblii oTBET: €).
14 .Kakue MeToasl 00oraiieHus OTHOCITCS K CIIEHaIbHBIM MeTomaM?

OTBeTHI:
a). Xumudeckuid Meron 0). MacnsHas ¢otanus; B). Otcanka r). PazneneHue B HAKJIOHHOM
BOJIHOM TIOTOKE

BepHriii oTBeT: a).
15.9tanel nepepaboTku TBEPAOTO TOIUIMBA N0 MeToxy Pumiepa-Tpormima?

OTtBeTsI:
a). O6oramenue - razuduxanus; 6). O6oramenue - BYT - ['asudukanus; B). ['azudpukarmys -
Konnencanus r). BYT - lNasudukanus; x). ['asudukaius - KoHBepcus

BepHblii 0TBET: B).

II. Onucanue wkanvl oueHuganus

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukuy 6bln0IHeHUs 3HaHUs: BBITOTHEHBI BCE 3aJaHNs OUIIeTa
POMEKYTOYHOU aTTecTauu. J{omycKaroTcs JErkue, He BIUSIONINE Ha XOJT PEIICHUS HETOYHOCTH U
OIIINOKH.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: (5
Onucanue xapaxmepucmuxu vinoHeHus snanus: BeimonHens! 10 75% 3ananuii bunera
MIPOMEKYTOYHOU aTTecTari. B penméHHbIX JOMyCKAIOTCs JIETKHE, HE BIUSIONINE HA X0/ PeIICHUS
HETOYHOCTH Y OIIHOKH.

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoneHus 3uanus: Beimomxens! 1o 50% 3ananuii Ounera
NPOMEXYTOUHOU aTTecTalMy. B peménHbIX JomycKaroTes JErKue, He BIUSIOUINE Ha X0/ peIIeHUs
HETOYHOCTH U OLIMOKHU.

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

Ouenka ompenensieTcsi B cOOTBeTCTBUU ¢ [lonokeHneMm o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocCHOBaHUU cEMECTPOBOM M 3K3aMEHAIIMOHHON COCTABIISIFOLIUX.
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