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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.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 CniocoOeH yuacTBOBATh B 3KCILUTyaTallUH TEIJIOHEPTETHICCKUX CUCTEM MPEINPUATHN U
KKX
N]1-4 CiocobeH npruMeHSTh Ha TIPAKTUKE Pa3IMYHbIC METOJIUKH U COBPEMEHHBIE
MIPOrpaMMHBIE MAKETHI JIJIs1 MOBBIIICHHS Ha/IKHOCTH TEIUIOIHEPTETUUECKUX CUCTEM
npeanpuatuii u XKKX

2. PIIK-1 CriocobeH npuMeHATh HHPOPMALMOHHBIE TEXHOJIOTHH ISl TIPOBEICHHSI UCCIICIOBAHMIA
B IPO(eCCUOHATBHOM 1€ TEIbHOCTH
NJI-2 TIpoBOIUT MCCIIEAOBAHUS C UCTIOIB30BAaHUEM HH(POPMAITMOHHBIX TEXHOJIOTHIA

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®opma peanuzarn: KoMnbroTepHOE 3a/1aH1e
1. U3yueHne TEXHUYECKUX XaPAKTEPUCTUK U BO3MOXKHOCTEH MPOTPaMMHOTO 00€CTICUCHHUS.
O0630p 1 aHaU3 CYNIECTBYIOMIUX MPOrPAMMHBIX CPEACTB VISl PEIICHUS] TOCTABJICHHBIX 3324
B oOJsiactu TerodnepreTuku. (Cemunap)
2. MonenupoBaHue maporazoBoil ycranoBku (CemMuHap)
3. MopenupoBanue peKTU(DUKAITMOHHON KOJIOHHBI U OpTaHUYecKoro nukia Penkuna
(Cemunap)

BPC nucuuminHbl

3 cemectp

Beca KOHTpOIBHBIX
MepOTpUATHIA, Yo

Pa3gen nucuuIninHbl Hanekc KM- | KM- | KM-
KM: 1 2 3

Cpok KM: 4 8 10

W3ydeHne TEXHUYECKUX XapaKTePUCTHK U BO3MOKHOCTEH MPOrPaMMHOTO
obecnieuenus. O030p U aHAIU3 CYIIECTBYIOUINX MPOTPAMMHBIX CPEJICTB JUIS
pelleHns MOCTaBIEHHBIX 3a7a4 B 00J1aCTH TEIJIOIHEPTeTUKH.

3HAKOMCTBO C IporpaMMHbBIM KOMILJICKCOM Aspen One n OTACIBHBIMU €€
MOOYJIAMH.

Pemenne TecToBBIX 3a1a4 U MOJTy4YCHUC 0a30BBIX HABBEIKOB
MAaTCMAaTUYCCKOTr0 MOACIINPOBAHUS.

MopenvupoBanue peKTH(OUKAITMOHHON KOJIOHHBI U OPTaHUYECKOTO IUKJIa
Penkuna.

MO,Z[CJII/IpOBaHI/IC pCKTH(pHKaHHOHHOﬁ KOJIOHHBEI. +




MopaenupoBaHue OpraHM4ecKoro ukia PeHkuna. +
MonenupoBaHue Mapora3oBOi yCTaHOBKH.
MonenupoBaHue MaporazoBOi yCTaHOBKH. +
MonenupoBanue razudukaropa TBepAOro TOIIUBA.
MonenupoBanue razudukaropa TBepAOro TOIIUBA. +

Bec KM: | 30 30 40

$O0611as yacte/[11s MPOMEXKYTOUHOM 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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE

I1K-3 N-4rk-3 Criocoben | 3HaTh: N3yueHne TeXHUYECKUX XapAKTEPUCTUK U BO3MOKHOCTEH IMTPOTPaMMHOI0
IPUMEHATh Ha IPAKTUKE | — TUIIOBBIE METOJAUKHU obecneyenus. O030p U aHAIMU3 CYLIECTBYIOUIMX IPOrPAMMHBIX CPEJICTB JUIs
pa3IuYHblE METOAMKU U | IPOBEACHUS pacueTOB U pellIeHrs [TOCTAaBIEHHBIX 3aa4 B 001acTu TerosHepreTuku. (CeMuHap)
COBpPEMEHHbBIE IIPOEKTUPOBAHUSA AJIEMEHTOB | MonenupoBanue peKTU(PHUKAIIMOHHON KOJOHHBI M OPraHUYECKOIo IIMKIIa
POTPaMMHBIE TIAKETHI IS | 00OPYAOBaHHS U OOHEKTOB Penkuna (Cemunap)
HOBBILIEHUS] ~ HAJEKHOCTH | I€ATEILHOCTH (CUCTEM) B MogenupoBaHue naporazoBoil ycraHoBku (CemMuHap)
TEII0PHEPTeTHUECKUX LIE€JIOM C MCTIO0JIb30BaHUEM
CHUCTEM  MpeInpUaTHil U | HOpMAaTUBHOU

KKX

JOKYMEHTAIH U
COBPEMEHHBIX METO/I0B
TOUCKa U 00pabOTKH
uHpopMaluu.

YMers:

— BBISIBUTH
€CTeCTBEHHOHAYYHYIO
CYLTHOCTB TIPOOIIEM,
BO3HUKAIOIINE B XOJI€
npodeccnoHanbHOM
JeSITeTbHOCTH, U
CMOCOOHOCTBIO MPUBIICYD
IUTSL MIX PEIICHUs
COOTBETCTBYIOLIHH (hH3HKO-
MaTeMaTUYECKUi anmnapar.

— aHAM3UPOBATh HAYYHO-
TEXHUYECKYIO HH(OpMaIHio,




H3y4aTh OTEYECTBEHHBIN U
3apyOexKHBIN OIBIT MO
TEMAaTHUKE JICSITEIbHOCTH.

PIIK-1

W -2prik-1 [IpoBoauT
HCCIICIOBAHUS c
HCIIOJIb30BaHHEM
UH(POPMALIMOHHBIX
TEXHOJIOTHI

VYMeTs:

— IIPOBOJIUTH IKCIIEPUMEHT C
MOMOIILI0 YHCIEHHOIO
MOJEJIUPOBAHUS 110
3aJaHHBIM METOAUKAM U
aQHATM3UPOBATH PE3YJIbTATHI
C IPHUBJICUCHUEM
COOTBETCTBYIOIIETO
MaTeMaTHYECKOro armapara.

H3y4yeHne TeXHUYECKUX XapaKTePUCTUK H BO3MOXKHOCTEH POTrPaMMHOTO
obecnieyenus. O030p U aHAIM3 CYIIECTBYIOUIMX MPOTPAMMHBIX CPEJCTB IS
pEeLICHNUs TOCTAaBJICHHBIX 3a/1a4 B 00J1acTH TeriosHepreTuku. (CeMunap)




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenuganus

KM-1. U3yyeHne TeXHH4eCKHUX XaPAKTePUCTHK U BO3MOKHOCTEH IPOrpaMMHOI0
ob0ecnieyenusi. O030p U aHAIN3 CYLIECTBYIOIIUX IPOrPAMMHBIX CPEACTB A/ pelleHus
MOCTABJICHHBIX 32124 B 00/1aCTH TeIJIOHEPIreTHKHU.

®opmbl peanuzanuu: KoMneoTepHoe 3a/1aHue

Tun KoHTPobHOT0 MeponpusitTusi: CeMuHap

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mpoBeleHHs] KOHTPOJIbHOI0 MepPONMPUATHS: BrionHeHWE y4eOHBIX M TECTOBBIX
71a00paTOPHBIX 3aJ]aHUH C UCTIOIB30BAHUEM U3Y9aeMOT0 IPOTPAMMHOTO 00ECTICUCHHS.

KpaTKOC CoAcpKaHUuE 3alaHUA:
Breimonnenue y‘I€6HHX 1 TCCTOBBIX J'Ia60paTOpHLIX Sa,I[aHI/Iﬁ C UCIIOJIB30BAHUECM H3Yy4aEMOT'O

MIPOrPaMMHOTO O0ECTICUCHUSI.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: — THIOOBBIE METOIUKHU 1.1. Kakue xaoueBbie ocooeHHocTH Aspen PLUS?
IPOBECHUS pacueroB U 2. Kaxkue ocHOBHBIE 3a7auu pemaeT Aspen PLUS?
MIPOEKTUPOBAHUS JJIEMEHTOB 3. Kakue cymecTByroT nakeT TepMOANHAMUYECKUX
000py1I0BaHUS u 00BEKTOB CBOMCTB?

JESITENIbHOCTH (CUCTEM) B IIEJIOM C 4.  JInst KakuX BEIIECTB KOPPEKTHO MPUMEHSTh
UCIIOJIb30BAHUEM HOPMAaTUBHOMN ypaBHeHue llenra-PoOuncona?

JOKYMEHTAallud M COBPEMEHHBIX 5. B uewm ornnuune monyneit PLUS u HYSYS?
METOJI0OB IOUCKa U 00paboTKu

MH(pOpMaLINH.

YMeTb: — IPOBOJIUTE HKCIIEPUMEHT 1.1. Kak npoBoauTcs nepBoHadaibHasi HACTpOWKa

c TIOMOIIIBIO YHCIICHHOTO Aspen PLUS / HYSYS?

MOJICIUPOBAHUSA TI0  3aJIaHHBIM 2. Kakue oCHOBHBIC 2JIEMEHTHI COJICPIKUT BKIIATKA
METOJIMKAaM W  aHAJIU3HPOBATh Model Palette?

pe3yapTaThl  C  TPUBJICUYEHHUEM 3. Kak BeIOpaTh MakeT TepMOAMHAMHYECKUX CBOWCTB?
COOTBETCTBYIOIIETO 4. Kak xoppeKkTHO 3a/1aTh CBOMCTBa cMecH?
MaTeMaTUYeCKOro amnrmapara. 5. Kak ocymectBisieTcst HaCTpoiKa KaMepbl CrOpaHUs?

6. C ucnosnb3oBaHueM nporpamMmmsl Aspen Plus
MIPOBECTU MOJIETUPOBAHUE CXEMBI Fa30TYpPOMHHOM
YCTaHOBKH CO C)KUTAHMEM METaHa B KAMEPE CropaHusl.
Pacxon metana — 120 xr/4, naBiaeHue Ha BEIXOAC U3
BO3/YIIHOT0 KoMipeccopa — 20 Gap, 1aBieHne
paspexkeHus mocie ra3oBoi TypOuHsl — 1 6ap. JlaBnenue
U TeMIIEpaTypa OKpYKarolllero Bo3ryxa paBHbl 1 6ap u -
10 C. C momo1p0 mporeAypsl ONTUMHU3AIMN TT0100paTh
TaKOM pacxoJ] BO3ayXa, IpU KOTOPOM OyJeT MOJHOe
C)KMTFaHUE METaHa, M TEMIIEpaTypa JbIMOBBIX Ia30B Ha
BXOJI€ B Ia30BYyI0 TypOuHy He npeBbicut 1500 C.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-2. MoaenupoBanue peKTH(PUKANMOHHON KOJTOHHBI M OPraHNYecKOro MuKJIa
Penkuna

®opmbl peajusanuu: KomnsroTepHoe 3a1anue

Tun koHTpOBHOrO MeponpusaTusa: CemMuHap

Bec konTposbHoro meponpustusi B BPC: 30

IIpoueaypa npoBefeHHsi KOHTPOJIbHOIO MepPONPHUATHA: BblnogHeHne y4eOHBIX M TECTOBBIX
71a00paTOPHBIX 33JaHUH C UCIIOIB30BAHUEM U3Y4aeMOI0 IIPOrPAMMHOIO 00ECIICUSHHUS.

Kparkoe cogepxxanue 3aganus:
BoinonHenue y4eOHbIX U TECTOBBIX J1a00PAaTOPHBIX 3aJaHUI C NCIOJIBb30BAHUEM U3y4aeMOro
IPOTrPaMMHOI0 00ECIeUCHHUS.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: — BBISIBUTH 1.1. Kaxue oCHOBHBIE TUIIbI pEKTH(PHUKAIIMOHHBIX
€CTECTBEHHOHAY4YHYI0  CYIIHOCTb KOJIOHH, npezcTasiieHbl B Aspen HYSYS?

npo0ieM, BO3HHUKAIOIIME B XOj€ 2. Yo Oyner eciau yBeIMYUTh HJIM YMEHBIIUTD
npodeccuoHaNbHON AesITeNbHOCTH, TEMIEPATypPy ChIPbEBOIO MOTOKA?

U CIIOCOOHOCTBIO TPUBJIEYb Ul X 3. Kak HacTpouTh KOHAECHCATOP PEKTHU(PHUKAIIMOHHON
pelieHus COOTBETCTBYIOINMN KOJIOHHBI?

(bu3nKo-MaTeMaTHUYECKUH anmapar. 4. Kak noctpouTs nNpouib TeMIeparyp Tapesiok

peKTH(UKAITMOHHON KOJIOHHBI?

5. Kak BBecTu 6510k Peniukit B cxeMy OpraHMueckoro
nukia Peaxkunaa?

6. C ucnosnb3oBanueM nporpammsl Aspen HYSYS
MIPOBECTU MOJIETMPOBAHUE CXEMbI OPIraHMUYECKOTO 1K1
Penkuna. [TapamMeTpsl HCXOJHOIO TOTOKA: HUKJIONEHTAH,
32 C, 320 kIla, 1200 xr-momnb/4. [loTeps naBneHus B
nucnapurene 20 klla, pazauna remnepatyp + 70 C.
[Tepenan nasnenus B Typoune 200 klla. Pexxumunie
XapaKTepUCTUKH KOHAEHCATOpa U Hacoca MoJ00paTh
TakUM 00pa3oM, YTOOBI LIMKJI 3aMKHYJICS U TPaBUIIBHO
(GYHKIIMOHMPOBAJ.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBLIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHuE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-3. MoaesnpoBaHue Napora3oBoii yCTAaHOBKH

®opmbl peanuzanuu: KoMnbroTepHOe 3a/1aHUE

Tun KoHTPoBLHOTO MeponpusTus: CeMuHap

Bec koutposabHoro meponpusitusi B BPC: 40

IIpouenypa mpoBeaeHHs] KOHTPOJIbHOI0 MepPONMPUATHS: BrimonHeHWE y4eOHBIX M TECTOBBIX
71a00paTOPHBIX 3aJ]aHUH C UCTIOIB30BAHUEM U3Y4aeMOT0 IIPOTPAMMHOTO 00ECTICUCHHSI.

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
Breimonnenue y‘I€6HHX 1 TCCTOBBIX J'Ia60paTOpHLIX Sa,I[aHI/Iﬁ C UCIIOJIB30BAHUCM H3Yy4AEMOT'O

MIPOrPaMMHOTO O0ECTICUCHUSI.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTb: — aHaIM3UpPOBATH HAYYHO- 1.1. Kakue otnnuus mogenuposanus [II'Y B Aspen

TEXHUYECKYIO UH(pOpMaLHIO, PLUS n THERMOFLEX?

U3y4arhb OTEYECTBEHHBIN u 2. Kaxk npoBecTH ONTUMH3AIIMOHHBIN pacyeT B

3apyOeXHBI ONBIT 0 TEMaTHUKe THERMOFLEX?

NEesITEeIbHOCTH. 3. U3 kakux ocHOBHBIX KOMIIOHEHTOB coctouT [II'Y B
Aspen Plus?

4. Kak 3agaTth Temreparypy oOOpOTHOM BOJBI B
MapOCHUIIOBOM IIHKJIE.

5.  C ucnonp3oBanueM nporpammel Aspen Plus
MIPOBECTU MOJIEIMPOBAHUE CXEMBI MAPOTYPOMHHOMN
YCTaHOBKHU C KOTJIOM-YTHJIM3AaTOPOM. Y THIIM3UPYEMOE
TETJI0 — TUOKCH]] YTJIepo/ia C TEMIIEpaTypoil Ha BXo/e
1800 C. Pacxon nmuTaTeabHBIN BOJIBI IPUHSTH 3 T/4,
JlaBJieHNE HAa HarHEeTaHUM MMUTaTeIbHOro Hacoca 15 Oap,
TeMriepaTypa 06opotHoii Bojsl +10 C, naBneHue B
koHeHcarope 0.3 6ap. B pyuHoMm pexumMe wiu ¢
WCTIOJIH30BaHNEM MPOLIEAYPHI OIITUMHU3AIIUH 1T0100paTh
pacxoj IMOKCHJIA YIIIepo/ia, IPH KOTOPOM TeMIleparypa
JBIMOBBIX T'a30B I1OCJIE KOTJIA — yTHIIM3aTOpa OyaeT B
nuanazone 200 — 300 C u mapoTypOMHHBIN ITUKI Oy1eT
BEPHO (DYHKIIMOHUPOBATH (IPOUCXOIUTH MPOIIECCHI
UCTapeHHsl, KOHJIEHCAIIUU BOJIbI U COBEPIIATHCS
rosie3Has pabora B MapoBoi TypOUHeE).




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJI0BICTBOPUTEIBHO" BBICTaBISAETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. C ucnons3oBanueM nporpammsl Aspen Plus mpoBectu MoaennpoBaHue CXeMbl
ra3oTypOMHHOM yCTaHOBKH CO CXKMIaHMEM METaHa B Kamepe cropaHus. Pacxon merana — 80
KI'/4, 1aBJICHHE Ha BBIXOJIE M3 BO3YLIHOTO KoMIipeccopa — 18 Oap, naBiIeHHne pa3pekeHust
nocJje ra3oBoil Typounsl — 1 6ap. JlaBieHue u TeMieparypa OKpy»Karolero Bo3yxa paBHsl 1
6ap u -20 C. 106aBUTh B KOHTYp Ta30TYpOMHHON YCTAaHOBKH TEIJIOOOMEHHHMK pereHepaIiu
TEIUIa IBIMOBBIX ra30B JUIsl TOOTPEBA BO3AyXa, MyLIEero Ha ropeHue. C NoMOIbI0
IpOIEeTyphl ONTUMH3AIMY TI0JJ00paTh TAKOI pacxo BO3ayXa, IPH KOTOPOM Ha ra30BOi
TypOuHe OyieT MakcuMabHas BIpaOOTKa IEKTPUUECKON IHEPTUU.

2. Kax npoBoaurcst nepBoHavyanbHast HacTpoiika Thermoflex?

3. Jlas yero HeoOXOAMMO OXJIAXKJaTh BEPXHUM MPOAYKT U HAarpeBaTh HIXKHUHN B
PEKTHU(PHUKAITMOHHON KOJIOHHE?

IIpoueaypa nposenenus
[IpoBenieHrEe OYHOTO 3a4€Ta C OMPOCOM CTYAECHTOB.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuankarop: NJ-4nk-3 CriocobeH npuMeHsTh Ha MPaAKTUKE Pa3IUYHbIC
METOMKHU U COBPEMEHHBIEC MMPOTPAMMHBIE TTAKETHI JJIs MTOBBIIIICHUST HAJIEKHOCTH
TEIJI03HepreTudeckux cuctem npeanpuaruii u KKX

Bomnpocel, 3axanus
1.1. C ucnonszoBanueM nporpamMmel Thermoflex paccuntars pexum paboThl TEIIOBOIO
Hacoca JJIs BO3YLIHOTO OTOIIEHUS JKUJIOTo JoMa. TemrepaTypy HapyKHOTO BO3/1yXa
npusaTh no CHull 23-01-99 (2002) «CtpouTtenbHast KIMMaTOJIOTUs» U1 Topoja Spocnasis,
pacxon mogorpeBaeMoro Bozayxa — 100 kr/4, remneparypa rpyHta B suBape +2,8 C.
2. Kax npoBoaurcs nepBoHayanbHas HacTpoiika Aspen HYSYS? Kakue metoas! pacuera
TEPMOJMHAMHUYECKHUX CBOWCTB Hcnoib3ytoTcs B Aspen HYSYS?
3. Uro npexacrasnset coboit nuki [1I'Y, kakue ero ocHOBHbIE 0COOEHHOCTH?

1. C ucnonp3oBanuem nporpammsl Thermoflex paccunrath pexxum paboThl TEIIOBOTO
Hacoca JJis BO3YLIHOTO OTOIIEHUS JKUJIOTo JoMa. TemmnepaTypy Hapy»KHOTO BO3/1yXa
npussTh o CHull 23-01-99 (2002) «CtpoutenbHas KIUMATOJOTH I TOPoJa
BnaguBocToka, pacxoa mogorpeBaeMoro Bo3ayxa — 70 Kr/4, TeMriepaTypa rpyHTa B SiHBape
+3,7 C.

2. Kaxue ocHoBHBIE 3a1aun pemaet Aspen Plus? Kak npoBoanTcs mepBoHavanbHast
HacTpoiika Aspen Plus?

3. Uro npencraiser co0oit mporece peKTHPUKAITIN?
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1. C ucnons3oBanueM nporpammsl Thermoflex paccunraTh pesxxuM pabOTHI TEIIIOBOTO
Hacoca JJis BO3AYLIHOTO OTOIIEHUS )KUIIOT0 IoMa. TemrepaTypy Hapy>KHOTO BO3/1yXa
npussTh Mo CHull 23-01-99 (2002) «CtpoutenpHas KIMMATOJOTH I TOpoja Maraiana,
pacxoJ1 mojorpeBaeMoro Bo3ayxa — 50 Kr/4, Temneparypa rpyHra B staeape -6,5 C.

2. Kakue ximroueBbie ocobennoctu Aspen HYSYS? Kakue ocHOBHBIE 3a1aun penraet Aspen
HYSYS?

3. Kak 3agarp KpuTepHii ONTUMHU3AINH U ONTHMUA3HPYEMbIE ITapaMeTpbl MaTeMaTHYECKON
Mojenu, Ha mpumepe [1T'Y?

1. C ucnonws3zoBanueM nporpammsl Aspen Plus npoBectu MoiennpoBaHue CXEMBbI
ra3oTypOMHHON YCTAaHOBKH CO CXKMTaHHEM METaHa B Kamepe cropanus. Pacxon merana — 120
KI/4, TaBJICHHUE Ha BBIXOJIE U3 BO3yLIHOr0 KoMIipeccopa — 20 6ap, JaBieHHe pa3peskeHus
nocJje ra3oBoil Typounsl — 1 6ap. JlaBneHue u TeMiepatypa OKpyKaroIero Bo3ayxa paBHsl 1
6ap u -10 C. C nomotisio mpoueaypsl ONTUMUA3AINH TOA00paTh TAaKOM pacxoi Bo3ayXa, Mpu
KOTOpOM OyJIeT MOJIHOE CKUTAaHWE METaHa, U TEMIIEpaTypa JIMOBBIX Ia30B HA BXOJIE B
ra3oByto TypOouHy He npesbicut 1500 C.

2. Kakwue ximroueBbie ocobennoctr Thermoflex? Kakue ocHOBHBIC 3a1a4n pemiaeT
Thermoflex?

3.  Uewm ornmyaercs opraHudeckuii nUKI PenknHa ot nukia Peakuna-Knaysuyca?

1. C ucnonws3zoBanuem nporpammsl Aspen Plus npoBectu MoiennpoBaHue CXEMBI
ra3oTypOMHHOM YCTaHOBKH CO CXKHTAaHHEM MeTaHa B Kamepe cropanus. Pacxon merana — 250
KI/4, TaBJICHHUE HA BBIXOJI€ U3 BO3IYLIHOTO KOMIIpeccopa — 15 6ap, naBieHue pa3peskeHus
1ocJe ra3oBoil TypOuHbI — 2 6ap. JlaBneHne u TeMIiepaTypa OKpyKaromero Bo3ryxa paBHsl |
6ap u -15 C. [1o6aBUTH B KOHTYp ra30TypOMHHOMN YCTaHOBKH TETNIOOOMEHHHK pereHepauu
TEIUIa JbIMOBBIX I'a30B JUIsl IOJOrPEBA BO3/IyXa, UyIlero Ha ropenre. C noMoIibio
IpoIeTypbl ONITUMH3ALMK OJ00PaTh TAKOM pacxo/l BO3/1yXa, IPH KOTOPOM Ha ra3oBOi
TypOuHe OyneT MakcuMaibHasi BBIpaOOTKa 3JIEKTPUUECKON IHEPIHH.

2. VI3 xakux 3JIEMEHTOB COCTOMUT TeruioBoi Hacoc B Thermoflex?

3. Kaxkue 3eMeHTBI UCTIONB3YIOTCS ISl MOJICTTMPOBAHUS peakTopa ra3uuKanim?

1. C ucnonsizoBanuem nporpammsl Aspen HYSY'S nposectu MopenupoBaHne cxeMbl
opranuueckoro nukia Penkuna. [lapamerpsl ncxogsoro noroka: nukionenras, 30 C, 300
klla, 1000 xr-momnb/4. [Totepst naBnenus B ucnapurene 10 klla, pazauna remneparyp + 75 C.
[Tepenan naBnenus B Typoune 150 kIla. PexxuMHbIe XapakTepUCTUKM KOHIEHCATOpA M Hacoca
1no100paTh TAKUM 00pa3oM, 4TOOBI LIMKJI 3aMKHYJICS ¥ MPAaBUIBHO (YHKIIMOHUPOBAJL.

2. U3 kakux OCHOBHBIX KOMIOHEHTOB cocTout I[II'Y B Aspen Plus?

3. BapbupoBanuem, kakux mapametpoB B cpene Thermoflex gocturaercs onTuMu3ams
PEKUMOB pabOTHI TEIIOBOTO Hacoca?

1. C ucnons3oBanuem nporpammsl Aspen HYSY'S npoBectu MmojenupoBaHue cXeMbl
oprannveckoro nukia Penkuna. [lapaMeTpbl ucxoaHOro MoToka: mukionenTax, 32 C, 320
klla, 1200 kr-mouns/4. [Torepst naBnenus B ucnaputene 20 klla, pazuuna remneparyp + 70 C.
[Tepenan naBnenus B Typoune 200 klla. PexxnuMHbIe XapaKTepuCTHKU KOHIEHCATOpa U Hacoca
o 00paTh TAKUM 00pa30M, YTOOBI IIMKJI 3AMKHYJICSI U IPABUIBHO (PYHKIIMOHUPOBAJ.

2. UYro mpexcraBiser co00# mporiecc ra3uuKaIiy TBEPIOTO TOIINBA, M KAKUE €ro
OCHOBHBIE TEXHOJIOTUYECKHE ITapaMeTphl?

3. Ha ocHOBe Kakux 0aJaHCOBBIX YPaBHEHHX, BO3MOKHO CTPOUTHh MAaTEeMaTHIECKHE MOICITH
Aspen Plus?
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1. C ucnons3oBanuem nporpammbl Aspen HYSY'S mpoBecTu monenupoBaHue CXeMbl
opraHuueckoro nukia Penkuna. [lapamerpsl ncxoqHoro notoka: nukionenras, 35 C, 360
klla, 1500 xr-momnb/4. [Toteps naBnenus B ucnapurene 30 klla, pazauia remneparyp + 65 C.
[lepenan naBnenus B Typoune 220 xlla. PexxrMHbIe XapaKTepUCTHKH KOHACHCATOPa U Hacoca
no100paTh TaKUM 00pa3oM, UTOOBI LUK 3aMKHYJICS ¥ IPABUIBHO ()YHKIIMOHUPOBAIL.

2. B dem ocoOeHHOCTH MOICTTUPOBAHUS IIpoIlecca TOpeHus (ra3uduKaIym) TBEPIOTO
TOIIMBa?

3. Kaxkue mapameTpsl BIUSIOT Ha MpoIiecc peKTuuKanuu?

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.1. Kakwue xiroueBbie ocobennoctu Aspen PLUS?

2. Kakwue ocHoBHBIE 3a1aun pemnaeT Aspen PLUS?

3. Kaxk npoBoautcs nepBoHavasipHas HacTpoiika Aspen PLUS?

4. Kakue OCHOBHBIE DJIEMEHTHI coepkuT BKiaaka Model Palette?

5. Yro npexacraiuseT co0oi mpolecc ra3upuKanuy TBEpAOro TOIUIMBA, U KAKUE ero

OCHOBHBIE TEXHOJIOTUYECKHE ITapaMeTphl?

6. Kakwue 37eMeHTHI HCIIONB3YIOTCS ISl MOJCIIMPOBAHHS PEAKTOpa Ta3uPUKAIIIN?

7. Kakue ocHOBHBIE OCOOEHHOCTH M MPEUMYIIECTBA OPraHuYecKoro 1nukia Penkuna?
OTBeTHI:

OTBeThI 03BYYHBAIOTCS CTYACHTAMHU B YCTHOU (popMe MpU MPOBEICHUH 3a4eTa.
Bepubrii otBeT: CTyIEeHTBI MOTYT UCIIOJIE30BaTh MAaTEMATHUECKYIO MOJICTh B KAUECTBE
BCIIOMOTaTeNIbHOTO HHCTPYMEHTA IIPU OTBETE Ha BOMPOCHI.

2. Komnerenuust/Muaukarop: M/1-2prk-1 [lpoBoauT ncciegoBanus ¢ UCIIOIb30BaHUEM
UH(POPMALIMOHHBIX TEXHOIOTUN

Bonpocsl, 3aganus
1.1. C ucnons3zoBaHueM nporpamMmel Aspen Plus nmpoBecTr MoieTMpOBaHUE CXEMBbI
ra3oTypOMHHOW YCTAaHOBKH CO CXKHTAaHHEM METaHa B Kamepe cropanus. Pacxon merana — 80
KI'/4, 1aBJI€HHE Ha BBIXOJIE€ M3 BO3YLIHOI0 KoMIipeccopa — 18 Oap, 1aBieHHe pa3pekeHus
nocyie ra3oBoi TypOuHbl — 1 6ap. JlaBneHue u reMieparypa OKpy» aroIiero Bo3ayxa paBHsl 1
6ap u -20 C. J106aBUTh B KOHTYp ra30TYpOMHHOMN YCTaHOBKH TEMJI000MEHHHMK pereHepariuu
TeTlIa ABIMOBBIX I'a30B JUIS OJOrPeBa BO3LyXa, HIyIIero Ha ropeHne. C moMOIIbo
IpoIelypbl ONITUMH3ALMK OJ00paTh TaKol pacxo]l BO3/1yXa, TP KOTOPOM Ha ra3oBOi
TypOuHe Oy/eT MakcuMaibHasi BoIpaOOTKa 3JIEKTPUUECKON IHEPIHH.
2. Kax npoBoaurcs nepBoHavanbHast HacTpoiika Thermoflex?
3. Jlust yero HEOOXOAMMO OXJIAKJATh BEPXHUH MPOAYKT M HArpeBaTh HIKHUHN B
peKTU(PUKALMOHHON KOJOHHE?

1. C ucnonb3oBanueM nporpaMmmsl Aspen Plus mpoBectu MojiennpoBaHue CXEMBbI
NapoTypOMHHON YCTAaHOBKHU C KOTJIOM-YTHIIM3aTOPOM. Y TUIIU3UPYEMOE TEII0 — TUOKCUT
yraepoja ¢ Temnepatypoit Ha Bxone 1800 C. Pacxoa nuTaTeNnbHbIN BOJABI IPUHSTH 3 T/4,
JaBJieHWE Ha HarHETaHUU MUTATEIBHOTO Hacoca 15 6ap, Temmeparypa o6opoTHOM Boabl +10 C,
nasiieHue B KonjaeHcarope 0.3 6ap. B pyuyHOM pexumMe Wi ¢ UCIIOJIb30BaHUEM MPOLIETYPhI
ONTUMM3AIMH [10100paTh PacXo]] IUOKCUIA YIIepoa, P KOTOPOM TeMIiepaTypa JbIMOBBIX
ra3osB Iocje Komia — yruiauszaropa oyzaet B nuanazone 200 — 300 C u napoTypOMHHBIN ITUKIT
OyZIeT BepHO (PYHKIIMOHUPOBATH (MPOUCXOAUTH MPOIECCHl UCTIAPEHUS], KOHJIEHCAIIMH BOJBI U
COBepILAThCS MoJie3Has paboTa B MapoBol TypOUHE).

2. Kakwue mocromncTBa u Henocratku ecTh Aspen HYSYS no cpaBaenmio ¢ Aspen Plus?

13



3. Yto Oyzer eciu yBEJIUYUTh WIM YMEHBIIUTH TEMIIEPATYpPy ChIPbEBOTO IMOTOKA B
PEKTU(PUKAIIMOHHON KOJIOHHE?

1. C ucnonwszoBanueM nporpammsl Aspen Plus npoBectu MoiennpoBaHue CXEMBbI
NapoTypOMHHON YCTAHOBKH C KOTIOM-YTHIIM3aTOPOM. Y THITU3UPYEMOE TEILIIO — TUOKCH]T
yriepojia ¢ Temmneparypoit Ha Bxoze 1700 C. Pacxon nmuTaTenbHBINA BOJBI PUHATD 2 T/4,
JABJICHUE HA HArHETAaHUM MMUTATEIBHOTO Hacoca 12 6ap, Temmeparypa 06opoTHo# Boasl +10 C,
naBieHue B kongeHcarope 0.2 6ap. B pyuHoMm pexume Ui ¢ UCIOIb30BaHUEM MTPOLEAYPHI
ONITHUMM3AIINH ITOI00paTh PACcXo/l JMOKCHA YTIIEpOoa, IPU KOTOPOM TeMIIepaTypa JIBIMOBBIX
ra3oB I0cJe KoTia — yruiausaropa oyaer B nuamazone 200 — 300 C u napoTypOMHHBIN ITUKIT
Oyznet BepHO (pYHKIIMOHUPOBATH (MIPOUCXOAUTH MPOIECCHI HCTIAPEHUS, KOHICHCAIH BOJIBI U
COBEPIIATHCS MOJIE3HAs paboTa B MapoBOM TypOuHE).

2. B uewm 3akmouaercs NpUHIUN pabOThI, U KaKUE OCOOCHHOCTHU TEIJIOBOTO Hacoca?

3. Kakue ocHOBHBIE 35IeMEHTHI coepskuT BKiIagka ModelPalette B Aspen Plus?

1. C ucnonb3oBanueM nporpammel Aspen Plus mpoBecTtr MoaempoBaHre CXEMbI
NapoTypOMHHON YCTAHOBKHU C KOTJIOM-YTHIIM3aTOPOM. Y THIIU3UPYEMOE TEILIIO — TUOKCH]T
yraepoja ¢ Temnepatypoit Ha Bxone 1600 C. Pacxoa nuTaTenbHbII BOJBI MPUHSTH 2 T/4,
JABJICHUE HA HArHETAHUM MMHUTATEIBHOTO Hacoca 11 6ap, Temmeparypa o6opotHo# Boasl +10 C,
nasienue B kongeHcarope 0.1 6ap. B pyduHom pexume Wi ¢ UCTIONIb30BAHUEM MTPOLIEAYPHI
ONTUMU3ALMH MTOJ00paTh Pacxo IMOKCH/IA YTIepoia, TPH KOTOPOM TeMIIEpaTypa IbIMOBBIX
ra3oB mocJjie Kotia — yruiauzaropa Oyzaer B auamnazone 200 — 300 C u napoTypOMHHBIN ITUKIT
OyneT BepHO (PyHKIIMOHUPOBATH (MPOUCXOUTH MPOILIECCH UCTIAPEHUS, KOHACHCAIIUU BObI U
coBeplIaThCs Mojie3Has padoTa B HapoBOMl TypOUHE).

2. Kaxue oCHOBHBIC THITBI PEKTH(PHUKAIIMOHHBIX KOJIOHH, mpeacTaBieHsl B Aspen HYSYS?
3. Kaxue ocHOBHBIE 0COOCHHOCTH U MPEUMYIIIECTBA OpraHNYeCKOro 1ukia Peakuna?

MarepuaJsl 1JIs1 IPOBEPKU OCTATOYHBIX 3HAHUM

1.1. U3 kakux OCHOBHBIX KOMITIOHEHTOB cocTouT [II'Y B Aspen PLUS?

2. C momouibio Kakux NpoIeayp permaeTcs 3aada ONTHMH3AIHN YHEPTeTHYECKON

yCTaHOBKH Ha npumepe [1I'Y?

2. Kax nposectu pacuert skcepreruueckoro KII/] mpusognoi 'TY?
OtBeTsI:

OTBeThl 03BYUYHBAIOTCS CTYAAGCHTaMHU B YCTHOH (popMe NMpU IPOBEJCHUH 3a4eTa.
BepHnbplii orBeT: CTYIEHTBI MOT'YT UCIIOJIB30BAaTh MAaTEMATHUECKYIO MOJIENb B KAUECTBE
BCIIOMOT'aTeJIbHOIO HHCTPYMEHTA IIPU OTBETE HA BOIIPOCHI.

II. Onucanue wikanvl oueHuganus

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHI

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYpPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecTh He3HAUUTEIIbHBIC
HETOCTATKU

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKaXx "moporooro"
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BBITIOJHEHA BEPHO. HA BOMIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapakmepucmuxu ebinoineHus 3nanus: Pabora He BBIOJIHEHA WIH BBITIOJHEHA
MPEUMYIIECTBEHHO HETPABUIHHO

111. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy
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