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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. [TK-3 CniocoGeH yuacTBOBaTh B pa3pabOTKe MEPOTIPHUSITHI 110 SHEPTO- U PECYPCOCOSPEIKEHUIO B
TEIJIOTEXHOJIOTUYECKUX CUCTEMAX MPOMBIILIEHHBIX MPEATPUITHI
N]I-1 I[IpuaumMaet ydactue B pa3pabOoTKe MEPOIIPUITHIA 110 SHEPTO- B PECypCOCOSPEIKCHHUIO
TOIUTMBOMOTPEOJISIFOUTUX YCTAHOBOK MTPOMBIIUICHHBIX U KOMMYHAIBHBIX MIPEATPUSITHI
N]I-3 [IpuauMaet ydactre B pa3pab0OTKe IKO3AIIUTHBIX MEPOIIPUATHHI IS
TOIUTMBONOTPEOJISIFOITUX YCTAHOBOK IMTPOMBIIIUICHHBIX ¥ KOMMYHQJIBHBIX TTPEANPUATUN

2. IIK-5 Cniocoben ydyacTBOBaTh B OPTaHU3AIMH TEXHUYECKOTO 00eCTIeueHus ¥ SKCILTyaTaluu
MPOMBIIUICHHBIX ¥ KOMMYHQJIBHBIX TEIIOIHEPTETUUECKUX CUCTEM
NJI-2 Cobnronaet mpaBuiia TEXHOJIOTHYECKOH, MPOU3BOICTBEHHON U TPYAOBON AUCIIUITIIUHBI
IIPH SKCILTYaTaIlluU TOIUTHBOIIOTPEOIISIFOIIAX YCTAHOBOK IMMPOMBITIICHHBIX i KOMMYHTBHBIX
NPEANPUATHI

1 BKIIFOYACT:
JJIS TEKYIET0 KOHTPOJISA YCIIEBAEMOCTH

®Popma peanuzamu: KommberorepHoe 3aganue
1. Opraauveckoe Toruso (TectupoBanue)
2. Ilponecc ropenust (TectupoBanue)

Dopma peanuzanuu: ITucemenHas padora
1. l'openue Torume u cmeceit (KortponbpHas paboTa)
2. Cxwuranue Torusa (KoHTponbHas pabora)
3. ®usndeckue ocHOBHBI peakiuu ropenus (Kontponbhas padota)

BPC aucuuniavHbl

6 cemecTp
Beca KOHTpOIBHBIX MeponpusITHii, %o
Hanekc KM- | KM- | KM- | KM- | KM-
Pa3nen mucimIuinebl KM: 1 5 3 4 5

Cpox KM: 3 6 9 12 15

OCHOBHBIC TEIIIOTEXHUUECKIIEC XapaKTCPUCTHKHU
OpTraHU4YCCKOC TOIJIMBA.

OO0mue cBeAeHUSI O TOPSHHUH TOTIINBA. +

Bunasr TormmBa +

Hcrnonbs3oBaHKe 3aKOHA ACUCTBYIOIIMX MACC B
PAaBHOBECHBIX pacyérax.




CocraBneHre MaTeEMaTHYECKON MOJIEHU pacuéTa
PAaBHOBECHOI'O COCTaBa MPOJYKTOB FOPEHUS TOIUJIMBA.

TemnepaTypsl FOpEeHUs] OPraHUYECKOTO TOILUIUBA

XHUMHYECKOE PaBHOBECHE PEAKIIUN TOPEHUS

Kunernka XuMu4ecKux peaKHI/Iﬁ TrOpCHHUA

DU3NKO-XUMHUYECKHIE OCHOBEI TropCHuA 1ra3oBoro, XuJaKoro,
TBEPAOT'O TOIIJIMBA

MartepuanbHblii 6aaHC mpoliecca TOpeHUst

Bocnnamenenne u PacCIpoOCTPAaHCHUC TIJIAMCHHU B 'OPHOYNX
CMECAX.

I'openue ra3zoBbIx cMecen

FopeHHe KHUAKUX TOILIIUB

FopeHHe TBCPABIX TOIIJINB

Bec KM:

15

20

20

15

30

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

I1K-3

N-1nk-3 [IpuHumaer
yuyactue B pa3paboTke
MEpPONPUATHI TIO 3HEPrO- U
pecypcocOepexeHII0
TOIUTMBOMOTPEOIISIFOLITNX
YCTaHOBOK IPOMBIIIICHHBIX
u KOMMYHaJIbHBIX
NPEANPUATHI

3HAaTh:

0COOCHHOCTH MPOIIECCOB
FOpeHI/ISI BCIICCTB B
Pa3IUYHOM arperaTHoOM
COCTOAHHNN

Oprannueckoe TomnBo (TectupoBanue)

I1K-3

N/1-3nk-3 [MpuanMaeT
yyacTue B pa3paboTke
HKO3AIIUTHBIX MEPOIPHUATHI
JUISL TOTUTMBOIOTPEOIISIONINX
YCTaHOBOK IIPOMBIIUICHHBIX
" KOMMYHAJIbHBIX
IPEATPUITUI

VYMeTh:

paccYUTHIBaTh OCHOBHBIE
XapaKTepI/ICTI/IKI/I nu
rapaMeTphbl MPOLIECCOB
TOpEHUs

Cxxuranue Toruba (KorrponbHas pabota)
®duznyeckue ocHOBHI peakiuu ropenus (KonrponsHas paborta)

I1K-5

N/I-2nk-5 Co0Omromaet
MpaBWIa TEXHOJOTHYECKOM,
MIPOU3BOJACTBEHHOMN 51
TPYIOBOM TUCHUTIIUHBI TIPH
JKCIUTyaTaluu
TOTUTUBOTIOTPEOIISIFOTITIX
YCTaHOBOK MPOMBIIICHHBIX
u KOMMYHaJTbHBIX
IPEANPUITUI

3HaTh:

KJIACCU(PUKAIIHIO TIPOLIECCOB
TOpEHUs

VYMmeTs:

paccUuTHIBAThH
MaTepuaibHbIe OaTaHChI
MPOIIECCOB T'OPEHMSI BEIIECTB
B Pa3JIMYHOM arperaTHOM
COCTOSTHHH

IIponecc ropenus (TectupoBanue)
INopenue Torume u cmeceit (KoratponbHas padota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u Kpumepuu oyenueanus
KM-1. Oprannyeckoe TONJ1BO

®opmbl peaiusanun: KomnbroTepHoe 3a1anue

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mpoBeleHHs] KOHTPOJbHOI0O MeEPONPUATHA: TEXHOJIOTHS TMPOBEPKU CBS3aHA C
BBIMIOJTHEHHEM KOHTPOJIBHOIO TECTa MO HM3YYEHHOW Teme. Bpems, OTBeeHHOE Ha BBIOJIHEHHUE
3agaHus, ycraHaBiuBaercs He Oonee 30 munyt. KonmuectBo nomneitok He Oonee 3x. TectupoBanue
npoBoautcs ¢ ucnosnbzoBanueM CIIO "IIpomereit". K TecTupoBaHMIO IOMTYCKAEeTCs MOJb30BATEIb,
M3YYUBIIUN MaTepHalibl, aBTOPU3UPOBAHHBIN YHUKAJIBHBIM JIOTHHOM M MapoJieM

Kpartkoe cogep:xkanue 3aiaHuA:
KonTtponpHas Touka HarpaBiieHa Ha IIPOBEPKY 3HAHUH 110 pa3/ieny TOILITHBO

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCOOCHHOCTH IPOIECCOB 1.B xauecTBEe OCHOBHBIX ITPOYKTOB KPEKUHIa

TOPEHUS] BEIIECTB B Pa3IUYHOM MpeieIbHOro yrieBoiopoaa (ankana) BeiaeneHsl CoOH14
arperaTHOM COCTOSIHUH n C6H12. Kpexunry noasepraics:

1) oxtan C8H18

2) nonexan C12H26

3) nexan C10H22

OTBET: 2

2.IlepBotii pakiueit npu rnepepadboTke HEPTH ABIACTC:
1) 6en3un

2) TUrpOUH

3) ma3yt

oTBeT: 1

3.PexTrduKkanmoHHas KOJIOHHA — 3TO IPOMBILUIEHHBIH
anmapar, KOTOpPbIi HCIIONb3yeTCsl UIs:

1) neperoHku HePTH

2) IpoM3BOJICTBA YyI'yHa

3) OUUCTKH Tr'a30B OT MpUMeECce

oTBeT: 1

4.1lpupoaHas MaciIsHUCTAas TOproyas )KHUJIKOCThb CO
crenn(pUIecKUM 3araxoM, COCTOSAIIAs B OCHOBHOM M3
CJI0KHOW CMECH YTJI€BOIOPOOB Pa3INuHON
MOJIEKYJISIPHOM MacChl M HEKOTOPBIX APYIMX XUMHUUECKUX
COEIMHEHHH:

1) Hedp1h

2) ra3

3) kucnoTa

orBeT: |

5.ITpu TepMUUECKOM KPEKUHTE U3 OJJHON MOJIEKYIIbI
ajikaHa 0O0pa3yIOTCs ABE MOJIEKYJIbI:

1) asikaHa 1 aJIKKHA

2) alKaHOB.

3) ankaHa U aJKeHa

OTBET: 3




6.Heo0x01MMO yCTaHOBHTH COOTBETCTBHE MEXKTY
Ha3BaHUEM MeToJia nepepaboTKH He(TH U XapaKTepoM
MIPOLIECCOB

IIPH 3TOM METOJIC:

peKTH(UKALIHS:

1) u3omepuzanus u apoMaTU3alus

2) paciieIuieHle U N30Mepu3aus

3) paznenenue Ha GppaKkIun

OTBeT: 3

7. Hedtb — 3TO cMech, cocTosast:

1) TonbKO U3 Ta3000pa3HBIX YIIIEBOJOPOIOB

2) TOABKO U3 KUJIKUX YTIEBOJAOPOJIOB

3) TOBKO U3 TBEPJIBIX YIIIEBOJOPOJIOB

OTBET: 2

8.Pextudukanmonnele ra3pl, 00pasyromnuecs npu
MePETOHKE HEPTH, COEPIKAT IPEUMYIIIECTBEHHO:
1) 6yran u npomnax

2) mporaH U MeTaH

3) MeTaH U 3TaH

otBeT: |

9.BriOepuTe Gpakiuio HepTH ¢ HANMEHBITICH
TEMIEPATYypOil KHTICHUS:

1) nurpoux

2) 6eH3uH

3) ma3yt

OTBET: 2

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE /IS pelIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIN 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BHITIOJTHEHO

KM-2. Cxkuranue TonjaBa

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHHsi KOHTPOJIBHOIO MeponpusTHsA: PelieHHble 3aaHusd 1O BapUaHTaM
otnpasisitorest B CIIO "[Ipometeit" B pamkax pyHKImoHana "mucsMeHHas padora'.




KpaTkoe conep:kanue 3a1aHus:

KonTponbHas Touka HarpaBiieHa Ha MPOBEPKY 3HAHUN MO pa3fiely CKUTaHUsI OPTaHUYECKOTO

TOIIJINBA

KoHTposbHbIe BONPOCHI/3a1aHUA:

VYMern: pacCuUnThIBaTh OCHOBHBIC
XapPaKTCPUCTHUKU n napameTphbl
IIpOonECCOB ropCHMUA

1.HaiiT notepro TEMmI0Thl OT XMMUYECKON HEMOIHOTHI
cropanus qxH (%)-?, ecnu B ycraHoBke cxuraercs 2000
M3/4 mpupoanHoro raza ¢ Q=36 MJIx/mM3, a BEIXOJ CyXuX
oTxomamux razos Ver=9,5 m3/mM3t, cocraBa CO2=8%,
CO=1%, 02=3%, N2=88%, npuuém Qco=12,64
M/Tx/m3.

2.0npenenuts Beixoa RO2 ? npu cxuranuu
ra3zo00pa3HoOro TOIJIMBA, CIEIYIOLIEro COCTaBa
(CH4=70%, CO=20%, N2=10%) npu o=1,5.
Oxwucnurens Bo3ayx. Pacxon romnusa - 10 m3/4.
3.0npenenuts Boixog RO2 ? npu cxuranuu
ra3zo000pa3HOro TOIJIMBA, CIEIYIOIIEr0 COCTaBa
(CH4=70%, CO=20%, N2=10%) npu 0=1,5.
Oxwucnurens Bo3ayx. Pacxon rommusa - 10 m3/4.
4.0mpenenuTh BeIX0A a30Ta (M3/4ac) npu roperuu 10
M3/gac Tornusa cienyroiero cocrapa CH4=30%,
CO=40%, H2=30%. Okucnurens Bo3ayx, a=1,0.
5.Yka3arb HauboJiee MpoOCTOH METO
AKCIIEPUMEHTAILHOTO ONPEIETICHUSI CKOPOCTH
pacnpocTpaHeHUs JIaMeHU

6.YKaXuUTe 4eM OTIIMYACTCS KOJIOPUMETPHIECKast
TEeMIepaTypa TOPEHHsI OT TeMIIepaTyphbl
YKaPOIPOU3BOIUTEITHLHOCTH

7.ChopmMynupoBaTh aITOPUTM pacyera
KaJIOPUMETPUUECKON TeMIepaTypbl TOPEHUS TOTUTHBA (
Cp-60%, Hp-10%,Wp-25%,Ap-5%), okHCIUTETH-
BO31yX, 0=1,25, Temniepatypa Bo3ayxa-2500 C. Qu=20
MK/

8.0mpenenutsb Boixoq N2 ? (M3/49ac) npu cKUTaHUU
ra3o00pa3HoOro TOIINBA, CIEAYIOIIEro COCTaBa
(CH4=70%, CO=20%, N2=10%) npu 0=1,5.
Oxkucnurens BO3yX.

Pacxon Tormsa - 10 mM3/4.

9.0mpenenuTh 00bEM MPOIYKTOB MOJIHOTO CTOPAaHUs Ha
BBIXO/IE€ U3 TOIKH, MOJTYyYaeMbIX MpU cropanuu 1 m3
npupoHoro raza cocrana: CO; = 0,2%, CH4 = 90%,
C2H6 = 4%, C3H8 = 3%, N2 = 2,8%. KoaddumueHt
n30bITKa BO3/1yXa B Tonke =1,2.

10.0npenenuth 00BEM ABIMOBBIX TA30B U COCPKAHUE
CO; S02 B HUX, IOJy4aeMbIX IIPH ITOJIHOM CrOpaHuu | Kr
O0yporo yris coctaBa: CP =40%, HP=3%, N P = 1%, OP
=8%, S P=1,5%, AP =31,5%, WP= 15%.
Kosddunment n30dbiTka Bo3nyxa B Tomnke =1,2.

Onucanune MKAJbI OIICHUBAHUSA:

Ouyenka: 3a9TEHO




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa "3a4TEeHO" BBICTABIISCTCS €CIIH 3aJaHucC
BBIITOJITHCHO ITPABUJIBHO WM C HE3HAYUTCIbHBIMH HEAOUYCTAMU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJJaHUIO

KM-3. ®u3nyeckue 0CHOBbI PeaKIMU FOpPeHust

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 20

IIpouenypa mpoBeleHHsI KOHTPOJbHOIO Meponpusitus: PelieHHble 3ajaHus MO BapUaHTaM
otnpasisitorest B CJIO "[Ipomereit" B pamkax pyHKIIMoHaNIa "TuCbMEHHas padoTa'.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
KOHTpOJ’IBHaH TOYKa HallpaBJICHA Ha MIPOBEPKY 3HAHUH 110 pasaeiny (1)PI3I/IKO'XI/IMI/I‘ICCKI/IG

OCHOBBI pCaAKIIUH I'OPCHUA

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: paccuuThIBaThb OCHOBHBIE 1.Yxaxwure B uém otiimune nuddy3noHHoro n
XapakTEepUCTUKHM W  HapaMeTpsl KMHETHUYECKOTO MIPUHIUIIOB CKUT'AHUS Ta30BOT0 TOILIIMBA
IIPOLIECCOB T'OPEHUS 2.00bsicHUTE PU3NYECKYIO CYILHOCTD SIBJIIEHUSI OTPhIBA

(akena OT TopenKu

3.3amnucarb ypaBHEHHE MaTepUAIBLHOTO OanaHca 1o
yriaepoay ais mponecca ropenus raza (CH4-70%, CO-
30%), ¢ oxkucnurenem (02-20%, N2-79%, CO-1%).
Koaddumnuent pacxona okucnurens o-0,8, mporeccamu
JUCCOITMAIIMU MOKHO TIpeHeOpeus. Brara B okucnurene
Y TOTLJIUBE OTCYTCTBYET

4.CocTaBUTh MaTeMaTUUYECKYIO MOJIETh pacuera
PaBHOBECHOT'O COCTaBa MPOIYKTOB ropeHus raza (CH4-
30 %, C3H8- 70%) ¢ oxuciurenem KO2- 21%, npwu a-
1.5, Pu T uzBectunl . CocTaB MpOIyKTOB FOPEHUS
coctout u3 CO2, H20, CO, H2, , N2. Bnara B
OKHCIIUTENE U TOIUIMBE OTCYTCTBYET

5.0mpenenute CO 2(Max) B cyXux MpPOIYKTaxX CrOPaHUS
toruBa (CH4 - 60%, CO- 30%,C0O2-10% .oxucnurens
BO3yX

6.YKaXuTe 4TO TaKoe TeMIepaTypa BCOBIIIKUA? YKaxXUTe
YeM OTIINYACTCS TeMIepaTypa BCIIBIIIKA OT
TEMIEPaTyphl BOCIUIAMEHEHHUS

7.0O0BSICHUTE C IIOMOIIBIO YETO MOYKHO OLIEHUTH BINSHUE
TOpPEHHUS MTAPOB B MOTPAHUYHOM CIIO€ Y TIOBEPXHOCTH
Karuii KUJKOTO TOTUTHBA

8.ITponemoHcTpHpyiiTe PU3MUECKYIO CXeMy Tpolecca
TOPEHUS KaIUTH KHUJIKOTO TOTUINBA

9.YKkaxuTe OCHOBHBIE CTaJIMM TOPEHUS TBEPIOTO
TOTUTHBA

10.0OmnpenenuTs TEIOTY CrOPaHUs CyXOTro MPHUPOJTHOTO
rasa cjeaymoIero seMenTapaoro cocrara: CO2 = 0,2%,
CH4 : 76,7%, C2H6 = 4,5%, C3H8 = 1,7%, C4H10 =
0,8%, C5H12 = 0,6%, H25=1,0%, N2= 14,5%




Onucanue MKAJbI OIICHUBAHUSA:

Ouyenka: 3a4TCHO
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "3a4TeHo" BBICTaBJISETCS €CIIU 3aJJaHue
BBITIOJIHCHO MTPABUJILHO WM C HE3HAUYNTEILHBIMHU HET0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK WIIA PE3YIbTAT HE COOTBETCTBYET 3a/IaHUI0

KM-4. IIpouecc ropenust

®opmbl peanusanun: KomnbroTepHoe 3a1anue

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mpoBeleHHs] KOHTPOJbHOI0 MeEPONPUATHA: TEXHOJIOTHS TMPOBEPKU CBS3aHA C
BBIMIOJTHEHHEM KOHTPOJIBHOTO TECTa MO M3YYEHHOW Teme. Bpems, oTBeIeHHOE Ha BBIOJIHEHUE
3amanus, ycranapnuBaetcs He 6osee 30 munyT. KonmmdectBo nombiTok He 6osee 3x. TectupoBanue
npoBoautca ¢ ucnonbzoBanuem CZIO "[Ipomereit". K TectupoBanuio A0MycKkaeTcs Mojab30BaTelb,
W3YYHBIIWN MaTepUalbl, aBTOPU3UPOBAHHBIN YHUKAIHHBIM JIOTHHOM U TIAPOJIEM

Kpartkoe cogep:kanue 3aiaHuA:
KonTtpomnbHas Touka HarpaBiieHa Ha POBEPKY 3HAHUH 10 pa3zeny IpoIeccy TOpeHus

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: KJIACCU(DUKAIHIO ITPOIIECCOB 1. KoH1leHTpalMoHHbIE MPEENbl BOCIIIAMEHEHHUS C
TOpEeHUA MOBBIILIEHUEM TEMIIEPATYPEI CMECH:
1. 1. PacwwmpsatoTca
2. CykatoTca
3. 3. He usmeHatotca
OTseT: 1

2.KonunuecTBo roproueil cMecu, Croparoliei Ha euHULE
MOBEPXHOCTU (DpOHTA TUIAMEHH B €IUHUILY BPEMEHU:

1. HopmanbHasa cKopocTb pacnpoCcTpaHeHUA NaaMmeHm

2. CpeaHAA CKOPOCTb HapacTaHUA AaBNeHUA NPU B3pbiBe

3. MaccoBas CKOpOCTb ropeHuns

OTBeT: 3

P wnhpR

3.Bce BenecTBa 1o arperaTHOMY COCTOSIHUIO,
OIIPENEIAIONIEMY OLIEHKY IT0XXapOB3PBIBOOIIACHOCTH ,
HOApAa3AeIA0TCA Ha CIEAYIOIINE IPYIIIbL:

1. Masbl, XNMAKOCTU

2. Fa3006pa3Hble BeLecTBa

3. MapoobpasHbie Bew,ecTsa

OTseT: 1

AN e

4.J1151 BOSHUKHOBEHHS TOPEHUsI HEOOXOMMO HaINYHE:
1. Hannuue roptounx matepuanos

2. Hannuue roproumx BeLLects

3. loptoyero BelLecTsa

OTBerT: 3

PwnN e

S.I[J'IH BO3HUKHOBCHUSA TOPCHU HCOGXO,Z[I/IMO HaJIU4YHC:
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1. UcToyHMKa BOCNAameHeHuUA

2. Hannuune roptoumx matepmanos
3. Hannuwme roproumx BeLLecTs
OTseT: 1

6./1)1s1 BOSHUKHOBEHHSI TOPEHUS HEOOXOIMMO HATUIHE:
1. Hannuue roproumnx matepuanos

2. Hannuune roptoumx BeLecTs

3. Okucnutensa

OTBeT: 3

7.CriocoOHOCTh BEIIECTBA WJIM MaTepHalia K TOPSHHUIO:
1. BosropaHue

2. loptoyecTb

3. OrHecToMKoCTb

OTBeT: 2

8.B 3aBHUCHMOCTH OT arperaTHOro COCTOSTHUS TOPIOYETOo U
OKMCJIATEIA Pa3InvaroT BUALI TOPEHUS:

1. TomoreHHoe, reTeporeHHoe ropeHne, B3pbiB U AeTOHALMA
2. [omoreHHoe, reTeporeHHoe ropeHne n ropeHme
B3PbIBYATbIX BELLECTB

3. lomOreHHoe n reTeporeHHoe ropeHme

OTseT: 3

9.Temmneparypa, KOTOpasi JOCTUTAETCS B
CTEXMOMETPUUYECKON CMECH IIPH MOJHOM CTOpaHUH 0e3
TEIUIOIIOTEPDL U OTCYTCTBUU AUCCOLHALIUN IIPOLYKTOB
TOpeHus:

1. TemnepaTypoit camoBOCNAaMEHEHUSA

2. Temnepatypoi ropeHus

3. TeopeTryecKkon TemnepaTypoit ropeHuns

OTseT: 3

10.BeiGepuTe ps, T11e IepeurcieHbl TOIBKO MPOTYKThI
HETIOJIHOTO CTOPaHUs:

1.N2,C, CO2

2.C,CO, HCN

3. H20, HCl, C02

OtBeT: 2

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJTHOM 00BEME WIIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHkKa "Xopoo" BHICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl peIIeHUs 3a/1a4

Oyenxka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJJaHuE TTPEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2

Onucanue xapakxmepucmuku evinoanenus snanus: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-5. I'openue TonJmMB U cMeceil

®opmbl peanausanuu: [luceMennas padora

Tun kouTpoabHoro Meponpusitus: KonrpossHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa mnpoBeaeHHsi KOHTPOJIBHOIO MepONpHATHA: PemeHHble 3aaHud 1O BapUaHTaM
ormpasisitores B CJ1O "IIpomereit” B pamMkax ¢pyHKIMOHANA "MMCbMeHHas padora'.

KpaTkoe conep:kanue 3a1aHusi:

KoHnTponbHas Touka HarpaBjieHa Ha IPOBEPKY 3HAHUM IO pa3/ieily TOPEHUIO TOILIUB U CMeCcer

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: paccyuThIBaTh
MaTepHabHble OanaHChl
IIPOLIECCOB T'OPEHMUS] BEILECTB B
Pa3IMYHOM arperaTHOM COCTOSIHUU

1.O0BACHUTE UTO TAKOE HIDKHSS KOHIIEHTPAI[MOHHAS
rpaHula 3aKUTaHus

2.00BSCHUTE YTO TAKOE BEPXHSS KOHIIEHTPAL[MOHHAS
rpaHula 3aKUTaHus

3.00bsICHUTE KaK ONpPENEIUTh KOHLIEHTPALlUOHHbBIE
TpaHUIbI ISl TOpIOYeit cMecu

4.YKaxxuTe OCHOBHBIE CTaJUH FTOPEHUS TBEPIOTO
TOILIINBA

5.0npenenuts Boixoq N2 ? (M3/49ac) npu CXUTaHUU
ra3000pa3HOro TOIUIMBA, CIEIYIOIIEro COCTaBa
(CH4=70%, CO=20%, N2=10%) npu 0=1,5.
OxucnuTenb BO3AYyX.

Pacxon Torumsa - 10 M3/4

6.CopmynupoBaTh aJroOpuT™M pacuera
KaJIOpUMETPUUECKOI TeMIiepaTypbl TOPEHUsI TOIUINBA (
Cp-60%, Hp-10%,Wp-25%,Ap-5%), okuciurens-
BO31yX, 0=1,25, Temniepatypa Bo3ayxa-2500 C. Qu=20
MK/Kr

7.1lepeuncnuTh BpeIHbIE HHIPEAUEHTHI IPOYKTOB
CrOpaHUsl TOIIBA

8.YkaxuTe cocTaB roproueii Macchl U CyXOl Macchl
ToriuBa. ['oproune 3IeMeHThI

9.0npenenuTs HU3LIYIO TEIJIOTY CTOPaHUs TOIUIMBA U
BBICIIYIO TEIJIOTY CrOpaHus paboyeil Macchl, eCiy 3aJaH
CIEAYIOUIMI dJIEMEHTapHbIN cocTaB ToruinBa: C P =
60,8%, HP =4,3%, N P=0,9%, O P = 11,5%, S P=0,5%,
AP=10%, WP =12%

10.0Onpenenuts pabounii cocTaB TOIUIMBA MO 33IaHHOMY
cocraBy roproueii maccel: C I' = 80,0%, HI'=5,6%, NT" =
1,2%,01 =5,1%, ST = 8,1%, AC=27,5%, WP = 4%

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa "3a4TEeHO" BBICTABIISCTCS €CIIH 3aJaHucC
BBIITOJITHCHO ITPABUJIBHO WM C HE3HAYUTCIbHBIMH HEAOUYCTAMU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJJaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@DopMa NPOMEKYTOUYHOM aTTecTallum: DK3aMeH

IIpumep Onsiera

Bun 6unera cBsizan ¢ uaTepdeiicom ceppuca "Tlpomereit'

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 MPABWIbLHBIM 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 CIYIIATEI0 MOJIYy4YuTh 3a Bompoc 0,75 Oamna, ecnu 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. Komnerenunss/Uumnkarop: MJ1-1nk-3 [lpunnmaer ygactue B pazpaboTke MEpONpUsTUil IO
HHEPro- U pecypcocOepeskeHHIO TOITUBONOTPEOSAIOMINX YCTAHOBOK IPOMBIIIJICHHBIX U
KOMMYHAJIbHBIX TPEIIpUITUN

Bonpocel, 3aganus
1.TTonsiTHE TOTUTMBO. DHEPreTUYeCKoe TOIMBO. Kiaccudukaius rmo arperaTHoOMy COCTOSTHUIO
Y TIPOUCX0KICHUIO
2.0co0eHHOCTH TOPEHUS KUAKOTO ToruuBa. [[oHATHS TeMmepaTyp BCIBIIIKH U
BOCIUJIAMEHEHUS KUJKOTO TOTUIMBA
3.HopmaiibHasi CKOpOCTh pacnpOCTpaHEHUS INIaMeHU. MeTobl €€ onpeiesieHus

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1. Tenmora cropanus

OTBeThI:
a) TemnoTa, pacxomyemasi Ha TOATOTOBKY TOPIOYMX BEMIECTB K TopeHuto 0) TemnoTa, maymias
Ha HarpeBaHue NpoIyKTOB cropanus B) KonudecTsa Tema, BbIIEIAIEMOE TP TOJTHOM
CrOpaHMHU BEILIECTBA U OTHECEHHOE K OJTHOMY MOJIIO, €IMHUIIBI MacChl UM 00BbeMa rOpIOYEro
BELIECTBA

Bepnbsiit oTBET: B
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2.BemiectBa 1 MaTepualibl, CIOCOOHBIE CAMOBO3TOPAThCsI, @ TAKXKE BO3TOpPaThCs OT UCTOYHUKA
3QKUTaHUS U CAMOCTOSITENIBHO TOPETh, OTHOCATCS K TPYIIINE
OTBeTHI:
a) TpynHoroprouux BeuecTB 0) CunbHOroprouux BeuiecTs B) ['oprodnx BemiecTs
Bepuslii otBet: 6
3.I'oprouuie BemecTBa U MaTepPHUaIIbl, CHOCOOHBIE BOCIIIIAMEHSTHCS OT KPATKOBPEMEHHOTO
BO3JICHCTBUS UCTOYHHUKA 3aKUTAHNS C HU3KOW SHEPTrUeH
OTtBeTsI:
a) Bocrmamenstrormumucs 6) BricTpoBOCIUIAMEHSIOIIUMUCS B) JIETKOBOCTLIAMEHSFOLITUMUCS
Bepubiii oTBeT: B

2. Komnerenuust/Muaukarop: M/1-3nk-3 [lpuanmaer yyactue B pa3paboTKe IKO3AIUTHBIX
MEPONPUATHHA AJIs1 TOIUIMBOMNOTPEOIIAIONIMX YCTAHOBOK ITPOMBILIUIEHHBIX X KOMMYHAJIbHBIX
HIPEANPUITUI

Bonpocel, 3a1anns
1.06mue cBenenust o ropeHud. OCHOBHbBIE CTaIUU MPOLIECCA TOPEHUS
2 IloHsTHE KOHIICHTPAIIMOHHBIX TPAaHHIl BOCIUIAMEHEHHS
3.D1eMeHTHBIN coCTaB TOILIMBA. | 'OproYre U He TOPIOYNE 3JIEMEHTHI TOIUINBA
4.Vcrionp30BaHue 3aKOHA AEHCTBYIOIIMX MAacC B PABHOBECHBIX PacdéTax

Marepuanbl 115 NPOBEPKH OCTATOUYHBIX 3HAHUM
1. Temneparypa BCIIBIILIKU
OTBeThI:
a) Camas HM3Kas TeMIlepaTypa BeLIecTBa, P KOTOPOW BO3HUKAET €ro caMOHarpeBaHue 0)
Camas HHM3Kas TeMIepaTypa BEIIeCTBa, IPH KOTOPOH HaJl TOBEPXHOCTHIO €r0 00pa3yroTCs
napsl U rasbl, CHOCOOHBIE BCIBIXUBAThH B BO3/1yXe OT UCTOYHHKA 3a)KUT'aHUs, HO YCTOHUNUBOrO
ropeHus He Habmoaercs B) Temreparypa 10 KOTOpOil HarpeBaroTCs MPOIYKTHI CTOPAHHS
Bepuslii otBeT: 6
2.C yBenmMYEHUEM CTETICHH AUCIIEPCHOCTH TTBUIN TIOBBIMIACTCS €€
OtBeTsI:
a) CxioHHOCTH K 3nekTpu3anuu 0) TermnonpoBoaHocTs B) IlnoTHOCTH
Bepnslii oTBeT: a
3.C yBenuuYeHUEM CTENEHU JUCTIEPCHOCTH MBI MOBBIIIAETCS €€
OtBeTsI:
a) TermonpoBoHOCTH 6) [IMOTHOCTH B) AlcOpOLIMOHHAs CTTIOCOOHOCTH
BepHslii oTBET: B
4.CaMOBO3TOpaHNe PaCTUTENFHBIX MATEPUAIIOB MOXKET BO3HHUKHYTH BCIIEICTBUE
OtBeTsI:
a) [IposiBnenus TENI0BOI HEPryu, BBI3BAHHOW OKHCIIEHHEM TOPIOYEro BellecTna 0)
Muxkpobuonorudeckoro nporecca B) Peakuyuu okuciaeHus, BBI3BAHHOW IPUTOKOM KUCIIOPOia
BepHnpsiii otBeT: 0

3. Komnerenuusa/Muankarop: UJ1-2nk-5s CobnronaeT mpaBuia TEXHOJIOTHYECKOH,
MIPOM3BOJICTBEHHOM U TPYIOBOM TUCIUILTUHBI TIPH SKCILTyaTalliy TOTUTMBOTIOTPEOIISIOIIIX
YCTaHOBOK IPOMBIIIJICHHBIX ¥ KOMMYHAJIbHBIX TPEATNPUITUN

Bomnpocsl, 3aganus
1.CxeMa nporiecca ropeHus Kariy )KUAKOT0 TOIUIMBA
2.0npeneneHre KOHCTaHTBl PAaBHOBECHUS AJIs1 peaKLuy, IPOTEKaroIel B ra30Boi (asze
3.IlonsaTHE pacpoCcTpaHEHUs IUIAMEHU
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Ecnu B3pbIBYaTOE BEIIECTBO — MHANBUAYAIBHOE XUMUYECKOE COEIMHEHUE, TO
OTBeTHI:
a) ['oprouee u oKuCIUTENH COAEPIKATCS B MOJIEKyJie BemiecTBa 0) ['oprouee 1 OKUCTUTENb HE
COJIEpIKaTCsl B MOJIEKYJIE BELIECTBA B) TOJILKO TOprOYEe COEPIKUTCS B MOJIEKYJIE BELLIECTBA
Bepnpsiii oTBeT: a
2.Bp1bOepuTe MOJEKYIISPHBIN COCTaB BO3/1yXa
OTtBeTsI:
a) O2 +4,76 N2 6) O2 + 3,76 N2 B) 79% N2 , 21% O2
BepHsiii oTBeT: 6
3.C yBenMUYEHUEM CTENEHU AUCIIEPCHOCTH LM ITOBBIILIAETCS €€
OTtBeTsI:
a) Xumuueckasi akTuBHOCTH 0) TermonpoBogHocTh B) [LToTHOCTH
Bepnbiii oTBeT: a

II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BINONHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHsi. OTBETHI JaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MTPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PaboTa BeimojHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB AaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: PaboTa BeIMOIHEHA B paMKax "Moporosoro"”
ypoBHs. OCHOBHasl YacTb 3aJJaHHs BBINOJIHEHA BEPHO. HAa BONIPOCHI YTIIYOJIEHHOTIO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vino1HeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

Onenka ompenensiercss B COOTBETCTBUM ¢ [lonokeHnem o OaIbHO-PEHTHHIOBOM CHCTEME AJIS
crynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM M aTTECTALIMOHHOM COCTABIISIOIINX
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