MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaumeHnoBanue o6pa3oBaTejbHON nporpaMMsel: D (eKTHBHBIC TeNJI0IHepreTHYecKue CHCTeMbI TPeNpPUATHI
u KKX

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
NPUKJIAJHBIE IIPOTPAMMHBIE CPEJICTBA B TEIIVIOODHEPI'ETUKE

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemecTp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
Cemunap

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

i Bnageney, denwxuH A.B.
[IpenomaBaTelib * Mol [T — RclcBalla-FediukhinAvV-59chb47dy A.B. ®enroxun
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K IOB.
V) pagoBaTeHLHOH Bnageneyu BOPOBCKUIA .B. o
IIpOorpaMMabI NaeHTUdMKaTOP H7e35b260-YavorovskyYV-dabbl49 HBOpOBCKI/H/I
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromen Bnageneu flBopoBCKmiA 10.B. 10.B. .
Ka(bez[pOI/I WaeHTUdMKaTOp H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Leap ocBoeHMsi TMCHUILIUHBI. l3ydeHue crnocoOOB MOAETMPOBAHUS TEIIODHEPIeTUYECKUX U
TEXHOJIOTUYECKUX IMPOIECCOB C HCIOJB30BAHUEM COBPEMEHHOIO IPOTPAMMHOIO OOECIICUYCHHUS,
BbIPa0OTKAa HAaBBIKOB Yy CTYJIEHTOB CaMOCTOSITENbHO (OPMYIUPOBATH 3aJaud pacueTa U ONTUMHU3ALMU
CUCTEM U IIPOLECCOB MpoMbIIeHHONW TerosHepreTuku (I1T), a Takxke ymMeHUs NPUMEHATh YMCIEHHbBIE
METO/IbI JUIsl pEICHUs TOCTaBICHHBIX 3a/1a4. .

3agauu AMCUMIIMHBI

- — OBJI3/ICHHE HABBIKAMU CAMOCTOSATEIHLHOr0 (POPMYITHPOBAHUS 3a7aul pacueTa U ONTUMH3ALUI

CHCTEM U IPOILIECCOB MpOMbINUIeHHOU TemosHepreTuku (I11T);
— U3Y4YEHUE YUCIECHHBIX METOJOB IS PEIICHUS TOCTABJICHHBIX 33/1a4 C LIEJIbIO MOBBILIEHUS
SHEpreTHIecKoi 3¢ pexkTuBHOCTH ycTaHOBOK I1T.
— 03HAKOMJICHHE C IPUHIUIIAMHU [TOCTPOEHUS YUCIEHHBIX Moelnel npoueccoB u cucreM [T, coznanus
CHCTEMBbI OAJIAHCOBBIX YPaBHEHUI U ypaBHEHUH MPOLIECCOB;
— OBJIaZICHHE HAaBbIKaMU aHaJIM3a CYIIECTBYIOIIMX CUCTEM U UX 3JIEMEHTOB, pa3paOO0TKH U BHEAPEHUS
HEOOXOIMMBIX U3MEHEHH B UX CTPYKTYpE C MO3UIUH MOBBIIIEHUS (P PEeKTUBHOCTH U
SHEProcOepesKeHus;
— O3HAKOMJIEHHUE C Pa3IMYHbIMU IIPOrpaMMAaMHU JUIsl IOCTPOEHMSI MATEMaTUUYECKUX Mojiesiel (Ha mpumepe
nporpammuoro makera AspenOne HYSY'S, Aspen Plus, THERMOFLEX u ap.);
— OBJIJICHHE HAaBbIKaMU aHaJIM3a PE3yJbTaTOB MOJEIMPOBAHUS U IOUCKA ONTUMHU3ALMOHHOTO PELICHMUSI C
MIOMOILIbIO BCEBO3MOKHBIX METOJIOB..

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHN U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU
I1K-3 Cnocoben N /1-4nk-3 Ciocoben 3HaTh.
y4acTBOBaTh B MPUMEHSTh Ha IIPAKTUKE - — THIOBBIC MCTOAHKH MPOBCACHUA
3KCIUTyaTaluuu pa3MyHble METOAUKH U pacydcToOB U IIPOCKTUPOBAHUA DJICMCHTOB
TEIJIO3HEPTEeTUIECKUX COBPEMEHHBIE IPOIPAMMHBIE 000py0BaHHs H 0OBEKTOB ICATCILHOCTH
CHUCTEM NPEANPUATUN U HAKETHI U MOBBIIIIEHUS (cucTem) B LIETIOM C MCTIONB30BAHUEM
WKX HATEKHOCTH HOPMAaTUBHOM IOKyMEHTAaIlUU U
TEIUIO3HEPTreTHYECKUX crcTeM | COBPEMCHHBIX METOZIOB IIOUCKA 1
npexnpusTaii 1 XKKX 00paboTku HH(pOpMAaLULL..
YMETh:

- — aHAIM3UPOBATH HAYIHO-TEXHUYECKYIO
uHpOpMaIINIO, U3yyaTh OT€YECTBEHHBIN U
3apyOEKHBIN OMBIT IO TEMAaTHKE
JeSITeTbHOCTH. ;

- — BBISIBUTH €CTECTBEHHOHAYYHYIO
CYIIHOCTb ITPOo0OJIEM, BO3HUKAIOIINE B X0/1€
PO eCCUOHAIBHON JeATENHHOCTH, U
CHOCOOHOCTBIO MPUBJIEYD JUIS UX PELICHUS
COOTBETCTBYIOIIUHN (PU3HKO-
MaTeMaTHYeCKUH amnmapar..

PIIK-1 Cniocoben U-2prik-1 [TpoBoaut YMETB:
MPUMCHSITh HCCIIEIOBAHUS C - — IPOBOJUTH FKCIIEPUMEHT C TOMOILBIO
uH(pOpPMaIMOHHBIE HCIIOJIb30BaHUEM IUCIICHHOTO MOJIETNPOBAHNA 110
TEXHOJIOTUH JIA I/IH(l)OpMaHI/IOHHI)IX 3aaHHbIM MCTOAHUKAM U aHAJIU3UPOBATH
MIPOBEJICHUS UCCIECAOBAHUM | TEXHOJOTUI pe3ynpTaThl C NIPUBJICHCHUCM

COOTBCTCTBYIOIICT'O MATEMATUYCCKOT'O
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Koa u HaumeHoOBaHue Kon u HanmeHoBaHHe 3an/iaHMpPOBaHHbIE Pe3yJIbTATHI 00yUeHHsI
KOMIICTCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
B IIpo(hecCuOHANBHOM amnmapara..
JeATeTbHOCTH

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOM mpodeccnoHalbHOM  00pa3oBaTelIbHON Mporpamme
D¢ dexTuBHbIe TeruodHepreTruueckue cucremsl npennpuaruii 1 KKX (manee — OIIOIN), nanpasieHus
noarotoBku 13.04.01 TernosHepreTrka U TEINIOTEXHUKA, YPOBEHb 00pa30BaHUs: BICIIEE 0Opa30BaHUE -
Marucrparypa.

Tpe6OBaHI/IH K BXOJHBIM 3HAHUAM U YMCHHAM:

- 3HATb - OCHOBBI TCPMOJUHAMUKU U THAPOTa30JJUHAMUKU, - HPUHIOUIIUAJIBHBIC CXCMbI
OHCPICTUYCCKUX YCTAHOBOK

- YMCTb - paCCUUTBIBATE TCPMOANHAMHUYCCKUC CBOMCTBA PA3JIMYHBIX CPCA. - CTPOUTH CXEMbI
OHCPICTUYCCKUX YCTAHOBOK.

Pe3ynbrarel 00y4eHus1, HOTyUYeHHbIE TP OCBOCHUU JUCIUIIINHBI, HEOOXOIUMBI IPY BHITTOJIHEHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 N3ydeHne TeXHUYECKUX 26 3 6 - 8 - - - - - 12 - Ilodzomoeka pacuemuvlx 3a0anuii: 3a1aHus
XapakKTECpUCTUK U OPHUCHTHUPOBAHbI Ha PCIICHUA MUHU3ada4 110
BO3MOXHOCTEHN pazzgeny "M3ydeHue TEXHUYECKUX
MPOrpaMMHOTO XapaKTEepUCTUK M BO3MOXKHOCTEH
obecnieuenus. O030p u nporpammHoro obecnedyenus. O030p u aHanu3
aHaJIM3 CYIIECTBYIOIIUX CYIIECTBYIOIIMX ITPOTPAMMHBIX CPEJICTB JUIs
HPOrPaMMHBIX CPEACTB peLIeHHUS TOCTABJICHHBIX 3a4a4 B 00J1aCTH
JUISL PEIICHUS TerIodHepreTHKy.". CTyIeHTBl HEOOX0IUMO
MOCTaBJICHHBIX 33734 B MOBTOPHUTH TEOPETUUECKUI MaTepHall,
obnactu pazo0paTh NpUMEphI PEICHHUS aHAIOTHYIHBIX
TEIJIOIHEPreTHKH. 3a/1a4. IPOBECTH PAcUETHI 10 BApHAHTY 3aJIaHUs
1.1 3HAKOMCTBO C 16 4 - 4 - - - - - 8 - M CIeJaTh BRIBOJEI. B KauecTBe 3a1aHus
MPOrpaMMHBIM UCIIOJIb3YIOTCS CIIEAYIOLIHNE YIPKHEHUS:
KoMILIeKcoM Aspen BrImonHeHne yueOHbIX U TECTOBBIX
One ¥ OTNIENBHBIMU €€ 1a00PaTOPHBIX 3a/IaHUH C HCTIOIH30BAHHEM
MOJTYJISIMH. N3y4aeMoro MporpaMMHOro 00ecIeueHusI.
1.2 Perenue TecTOBBIX 10 2 - 4 - - - - - 4 - IlodzomogKa K meKyuiemy KOHmMpOio:

3a]a4 ¥ MOJTyYeHHE
0a30BbIX HABBIKOB
MaTEMaTHIECKOTO
MO/ICTTUPOBAHUSI.

[ToBTOpenue marepuaina no pasgeny "U3yuenue
TEXHHUYECKHX XapPaKTEPUCTUK M BO3MOKHOCTEH
nporpammHOro obecnedenus. O030p u aHanu3
CYLIECTBYIOIIUX MIPOTPAMMHBIX CPEICTB IS
peLIeHus! TOCTABIICHHBIX 33/1a4 B 00J1aCTH
TEIUIO3HEPTeTUKHU. "

Iloozomoexa domawnezo 3adanua:
[ToxroToBka gOMaNIHeTo 3aaHUS HalpaBiIeHa
Ha OTpabOTKy yMEHUI pemeHus
npodeccHoHaNbHbIX 3aaa4. JlomamiHee 3a1aHne
BBIJIAETCS CTYACHTAM 10 H3YYEHHOMY B pasiene
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"H3y4yeHune TEXHNYECKUX XapaKTePUCTHK U
BO3MOXKHOCTEH MPOrpaMMHOT0 o0ecTieueHusI.
0030p 1 aHAIK3 CYIIECTBYIONIMX TPOrPAMMHBIX
CPEACTB [UIS PEIICHNUS ITOCTaBJICHHBIX 33139 B
00J1aCTH TEIUIOIHEPTETHKH." MaTepHaIy.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JUTEPATYpPy U pa3o0paTh MpUMeEpHI
BEITIOJTHEHHS MTO00HBIX 3anannil. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJAUTCS MO
NPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020mo6Ka K KOHMPOILHOU padome:
W3yyenue marepuaios no paszaeny Mzyuyenue
TEXHUYECKUX XapaKTEPUCTUK U BO3MOKHOCTEH
nporpammHoro obecnedyenus. O030p u aHanu3
CYLIECTBYIOIIMX MPOrPaMMHBIX CPEACTB IS
pEeLICHHUs TOCTABICHHBIX 33/1a4 B 00JIaCTH
TETIOPHEPTETUKH. ¥ MOATOTOBKA K
KOHTPOJIBHOH paboTte

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"H3yueHne TeXHUUECKUX XapaKTEPUCTUK U
BO3MOXKHOCTEH MPOrpaMMHOI0 00ecreueHHsI.
O0630p 1 aHATN3 CYIIECTBYIOLINX IPOrPaMMHBIX
CPEZCTB JUIsl pELICHNUS TOCTABJICHHBIX 33124 B
00J1aCTH TEIIOHEPTETUKH."

H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:

[4], 3-25

MopaenupoBaHue
PeKTH(PHUKAITNOHHOM
KOJIOHHBI K
OpraHMYecKoro uKia
Penkuna.

24

12

2.1

MoaenupoBanue
peKTU(HUKATTMOHHOM
KOJIOHHBI.

10

2.2

MoaenupoBanue
OpPTaHUYECKOTO IIUKIA

14

Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHM3a1a4 110
pazneny "MozennpoBaHue peKTH(HHUKAUOHHON
KOJIOHHBI U OpraHuyeckoro ukia Penkuna.".
CTyaeHTbl HE0OXOIUMO TIOBTOPUTH
TEOPETUYECKUI MaTepHuall, pa3o0paTh MPUMEPHI
pelIeHNs aHAIOTHYHBIX 3a]1a4. TPOBECTH
pacdeTsl M0 BapHAaHTY 3a/IaHUS U C/IeIaTh
BBIBOJIBI. B KadecTBe 3a/1aHus UCTIONB3YIOTCS
cienytromnye ynpaxseHus: [Iposeaenne
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Penkuna.

pacueToB CBOMCTB pa3lUYHbIX BEIECTB U UX
cMecel ¢ MOMOILBIO TPOrPaMMHO-
nHdopmanmonHoi cuctemsl AspenOne
HYSYS. TepmonunamMuaeckne u
TEIUIO(H3MUECKUE CBOIICTBA TEITIOHOCHUTEICH.
[Ipumenenne nporpammsr AspenOne ist
pacuera CBOMCTB BewecTB. Y paBHeHue [lenra-
PoOuHCOHA 1151 MOJIETUPOBAHUS
TEPMOJUHAMUYECKUX CBOIMCTB BEIIECTB.
YpaBHeHUs pacueTa SHTAIBIIUU U SHTPOITHU
sHeproHocureiel. Ternnonocureny.
[MocTpoeHue 371€eMEHTOB PeKTU(PUKAIIIOHHON
KOJIOHHBI. O3HaKOMJICHHE C OCHOBHBIMU
TEXHUYCCKUMHU U TCPMOJNHAMUYCCKUMUN
0CcOOEHHOCTSIMHU 1IMKJIa PeHKk1Ha Ha
OpPTraHWYECKOM TOIUIHBE. Perenne TeXHnaecKux
3a71ad Ha OCHOBE MOJICNIMPOBAHUS B Aspen
HYSYS pabots nukna Penkuna, pacyer
CHCTEM: pereHepanuu, 0T00poB TYpOHHBL.
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"MoaenupoBaHue peKTU(GHUKAIOHHON
KOJIOHHBI ¥ OPTaHHUUYECKOTO ITMKIa PeHkuna."
I10020mogKa K KOHmMpPONbLHOU padome:
W3y4yenue MaTepuaiioB 10 pa3aeiny
MopenupoBaHue peKTU(PHUKAITMOHHONW KOJIOHHBI
1 OpraHuyecKkoro nukia PeHkuna. n
MOJIrOTOBKA K KOHTPOJIbHON paboTe
Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka goMaIHeTo 3a1aHKS HAIIPpaBIeHa
Ha OTPabOTKY YMEHUI peleHus
npodeccHoHaNbHBIX 3aa4. JlomanrHee 3a1aHne
BBIIAETCA CTYACHTAM I10 U3YYEHHOMY B pa3jieie
"MopaenupoBaHHe peKTH(HUKAITIOHHOM
KOJIOHHBI M OPTaHU4YECKOro ITKiIa Penkuna."
Marepuainy. JlONoJHUTENIBHO CTYACHTY
HEO0X0IMMO U3yYUTh JUTEPATYPy U pa3o0pars
IIPUMEPHI BHITTOJHEHUSI MOJOOHBIX 3a1aHHUMH.
ITpoBepka JOMAIHETO 33 JaHHs] IPOBOIUTCS MO
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NPE/ICTaBICHHBIM TUCBMEHHBIM paboTaMm.
ITodzomogKa K mexkyuiemy KOHmpouio:
[ToBTOpEHNe MaTepuaa Mo paszaety
"MonenmupoBaHue peKTHHUKAITOHHOMN
KOJIOHHBI M OpTaHU4YecKoro ukita Penkuna."
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], 56-65
[5], 50-65
[6], 8-40

MoaenupoBanue
apora3oBoi
YCTaHOBKH.

18

3.1

MoaenupoBanue
apora3oBou
YCTaHOBKH.

18

Ilooz0mogka pacuemuo-zpagduueckozo
3adanua: B pamkax pacyeTHO-rpayecKoro
3aJJaHMA BBINOJIHACTCSA YEPTEXK KOHCTPYKIIUH.
JI7151 BBITIOJIHEHUS YEPTEKEN BBIIOIHIIOTCS
IIpeaBapUTeIbHBIC paCUeThl OCHOBHBIX
IoKa3artesel, KOTOpble YKa3bIBalOTCs Ha
yepTexe. 3aaHue BHIOIHACTCS
WHIMBHUIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3a7aHus IPUMEHSIOTCS CIIETYIOIINE:
PaccMoTpeHHe OCHOBHBIX 3JIEMEHTOB 1
mokazaresei 3pPpeKTHBHOCTH pabOTHI
[apora3oBOH YCTaHOBKU. M3ydueHue crocobon
MOJICIMPOBAHMS YCTAHOBKH B KOMIIBIOTEPHOI
cpene. [loctpoeHue pacueTHbIX cxeM
YCTaHOBKH U MPOBEIEHHUE MPOIIETyPHI
ONTUMU3AIHH.

Ilo020mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNe MaTepuaa Mo paszaery
"MoaenupoBaHue naporazoBoil yctaHoBku." B
Ka4ecTBe 3a/1aHH HCIIOIb3YIOTCS ClieIyIOIIne
ynpaxkHeHust: M3ydeHue criocoboB
MOJIEIUPOBAHMSl YCTAHOBKH B KOMIIBIOTEPHOI
cpene. IloctpoeHne pacueTHBIX cxeM
YCTaHOBKH W IPOBEIECHHUE MPOIETyPHI
ONTHUMU3AIHH.

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
"MoaenupoBaHye Tapora3oBoil ycTaHOBKH."
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Ilo020mo6Ka K KOHMPOILHOU padome:
W3y4yeHnue marepuaiioB 10 paszierny
MopenupoBaHue Mapora3oBoil YCTaHOBKH. U
MOATOTOBKA K KOHTPOJIBHON paboTte
Ilod2zomoeka domauinezo 3adanusn:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
"MozenupoBaHue apora3oBol yCTaHOBKH."
Marepuainy. JlONmOJIHUTENBHO CTYACHTY
HEO0OX0IMMO M3Y4YHUTh JINTEPATypy U pazo0paTh
IIPUMEPHI BBITIOIHEHHS TOTOOHBIX 3aJaHUH.
[TpoBepka goMalIHEro 3aaaHus MPOBOANTCS 110
MpEACTAaBJICHHBIM IMTUCbMCHHBIM pa60TaM.
H3yuenue mamepuanog 1umepamypusix
UCIOYHUKOG:

[1], 13-21
[3], 60-102

4 MonenmupoBaHue 22 10
ra3uduraropa
TBEPJIOT0 TOILINBA.
4.1 MopenupoBanue 22 10
razudukaropa

TBEPAOTO TOIIJIUBA.

Ilo020mo6Ka K meKyuiemy KOHmpoJio:
[ToBTOpEHUE MaTepuaa no pasaeny
"MopenupoBanue razuduKaTopa TBEPIOTO
TorunBa." B kadecTBe 3a/1aHusl UCTIONMB3YIOTCS
cienyromiue ynpaxkHeHusa: IlocTpoeHne cxeMsl
YCTaHOBKH B KOMIIBIOTEPHOI cpene. M3yueHue
BIIMSTHUS PEXKUMOB paboTHI razupukaTopa Ha
NpoAyKThl peakuuu. [lonck mytei noBbIIEHUS
3P PEKTHBHOCTH PaOOTHI MOJIEIAPYEMON
YCTaHOBKH.

Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka qOMalIHETo 3aJaHusl HAaIlpaBJIeHa
Ha OTPabOTKY YMEHUI peleHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3aaHue
BBIIAETCA CTYACHTAM I10 H3YYEHHOMY B pa3Jiene
"MoaenupoBaHue razuduraTopa TBEp0TO
ToruBa." Marepuany. JlonoJIHUTENEHO
CTYACHTY HEOOXOIUMO U3yUUTH JTUTEPATYPY U
pa300paTs MPUMEPHI BRITOTHEHNS TTOTOOHBIX
3aganuil. [IpoBepka foManiHero 3agaHus
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MIPOBOJNTCS TIO MPECTaBICHHBIM THCHbMEHHBIM
paboram.

Ilo020mo6Ka K KOHMPOILHOU padome:
Wzydenne maTepHraoB Mo pa3uery
MopaenupoBanue razupuKkaTopa TBEPIOTO
TOIUIMBA. ¥ TIOATOTOBKA K KOHTPOJIBHOH padoTte
CamocmosamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
"MopenupoBanue razupuKaTopa TBEpAOTo
ToImMBa."

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OpPHEHTHPOBAHBI Ha PEIICHH MUHU3a/1a4 110
paszaeny "MonenupoBaHnue razudukaropa
TBepAoro toruea.". CTyAeHTbl HE0OX0AUMO
MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
pa3o0paTs mpUMepHI PEIICHU aHATIOTHUIHBIX
3a[ad. MPOBECTH PACUETHI IT0 BAPHAHTY 3aIaHUs
U CIIeNIaTh BRIBOIBL. B KauecTBe 3amaHus
HCTIONB3YIOTCS CICIYIOIIUE YIPAKHEHUS:
O3HaKOMIICHHE C TIPUHIIATIOM PaOOTHI H
TEXHUYECKUMH XapaKTEPUCTUKAMH YCTAHOBOK
TEPMHUYECKOI KOHBEPCHH TBEPIOTO TOILIHBA.
W3y4yenue pexxuMoB pabOThl U BUIOB CHIPbS AJIS
rasuduxaropos. [TocTpoeHne cxeMbl yCTAaHOBKU
B KOMIIBIOTEpHOU cpene. 3yueHue BIUAHUS
PEXUMOB pabOTHI Ta3upUKaTOpa Ha MPOTYKTHI
peakuuu. Ilouck nmyTei noBbILIEHUS

3¢ PEKTHBHOCTH PaOOTHI MOJEIUPYEMOI
YCTaHOBKH.

H3yuenue mamepuanog numepamypHsix
UCHIOUHUKOB:

[1], 22-31
[2], 90-110
3a4er ¢ OLEHKOi 18.0 - - 0.3 - 17.7
Bcero 3a cemectp 108.0 16 32 0.3 42 17.7
Hroro 3a cemectp 108.0 16 32 0.3 59.7
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IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. M3yuenue mexnuueckux xapaKxmepucmux U 603MOHCHOCHEN NPOSPAMMHO20 0becneyeHus.
0630p u ananus cyuecmsyouux nPoePaAMMHbLIX Cpedcma 0Jis peuetiuss HOCMAGIeHHbIX 3a0ay 8
obnacmu meniodHepeemuK.

1.1. 3HaKOMCTBO ¢ IPOrpaMMHBIM KOMIUIEKCOM Aspen One U OTACIbHBIMU €€ MOYJISIMU.

[Torick u cucremarusamuss WHGOPMAIMKA O CYIICCTBYIONIUX MPOTPAMMHBIX CpPEACTBAX s
pellleHusT TOCTaBICHHOM 3aJa4yd B O0JIaCTM  TEIUIOPHEPreTHKH, TEIUIOTEXHUKH WU
TEIUIOTEeXHONOTHH.. W3ydeHue wuHTEepdeiica, CHHTAKCHCa, CIHPABOYHOW CHUCTEMBI BBIOPAHHOTO
POrPaMMHOT0 OOECTIeUeHUsL. .

1.2. Perienue TeCTOBBIX 3a]1a4 U MMOJy4yeHUE 0a30BbIX HABBIKOB MAaTEMATHYECKOTO
MOJCIIUPOBAHUS.

OcBocHHE OCHOBHBIX TPaBHJ, NMPUEMOB W HAaBBIKOB PabOTHl C BBHIOPAHHBIM MPOTPAMMHBIM
obOecrieueHreM.. BrimonHeHne yuyeOHBIX U TECTOBBIX JaOOPAaTOPHBIX 3aJaHUil ¢ MCIOJIB30BaHUEM
M3y4aeMOTr0 IPOrpaMMHOTO 00€CIIeUeHUHL. .

2. MO@@JZHDO@ClHue DeKmu(buKauMOHHOL? KOJIOHHbl U OpcdHUYECKO20 UUKIA Penkuna.

2.1. MopenupoBaHue peKTH(PUKAITMOHHON KOJOHHEI.

[IpoBeneHne pacueToB CBOMCTB pa3JIMUHBIX BEUIECTB U MX CMECEH € MOMOUIBIO IPOrpPaMMHO-
uHpopmanmoHHod  cucremMbl  AspenOne HYSYS.. MW3ydyenuwe TepMoAMHAMHYECKUX U
Tero(GU3NUecKux CBOMCTB TeruioHocuteneil. [Ipumenenue mporpammel AspenOne A pacuera
CBOMCTB  BemiecTB.. M3yuenue  ypaBHeHusi Ilenra-PoOuHcoHa  mjis  MOJEIMPOBAHUS
TEPMOJIMHAMUYECKUX CBOWCTB BELIECTB. M3ydueHHe ypaBHEHUs pacueTa SHTAIbIUU U SHTPONUU
sHepronocutenel.. [loctpoeHue 371eMEHTOB PEKTU(PUKALMOHHON KOJIOHHBI..

2.2. MopenupoBaHne OpraHMYecKoro nukia Penkuna.

O3HaKOMJIEHHE C OCHOBHBIMH TEXHHYECKMMH U TEPMOAMHAMUYECKUMHU OCOOEHHOCTSIMU IHKIIA
PeHknHa Ha OpraHMYECKOM TOIUIMBE.. PenieHre TeXHMYECKHUX 3aJad Ha OCHOBE MOJIEIMPOBAHUS B
Aspen HYSYS pa6ots! nukiia PenknHa, pacyer cucteM: pereHepanuu, 0TOOPOB TypOUHBL..

3. ModeﬂupoeaHue I’lClDOZCL’)’O@OZZ YCmaHoBKU.

3.1. MoaenupoBaHue mapora3oBoil yCTaHOBKH.

PaccmoTpeHne OCHOBHBIX 3JEMEHTOB W TokazaTened 3(PGeKTUBHOCTH pabOThI Mapora3oBOi
YCTAaHOBKH.. VI3ydeHHe CIocoO0OB MOJETUPOBAaHHUS YCTAaHOBKM B KOMITBIOTEPHOW Cpere..
[TocTpoeHue pacueTHBIX CXeM YCTaHOBKHU U MPOBEACHUE MPOLIEAYPHl ONITHUMHU3AIIHH. .

4. Mooenuposanue 2azuchukamopa meepoo2o moniusa.

4.1. MonenupoBaHue ra3upukaTopa TBEpOro TOIUIUBA.

O3HakoMJIEeHHME C NPUHUIUIOM pabOoThl M TEXHUYECKUMH XapaKTePUCTUKaMH YCTaHOBOK
TEPMUYECKON KOHBEPCHM TBEPJAOTO TOIUIMBA.. M3yueHue pexuMOB pabOThl U BHUJOB ChIPbs IS
razupukaropoB.. IlocTpoeHne cxembl yCTaHOBKM B KOMIIBbIOTEpHOH cpene.. M3yueHue BIUSHUS
peKUMOB  paboThl rasupukaropa Ha MPOAYKTH peakuuu.. Ilomck myTell MOBBIIICHUS
3¢ (HEeKTUBHOCTH pabOTHI MOAECTUPYEMOM YCTAaHOBKH..
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. MoaenupoBanue razudukaropa TBEpI0TO TOIUINBA.
2. MogenupoBaHHe Tapora3oBoi YCTAHOBKU. ;
3. MoaenupoBaHue peKTU(UKALIMOHHON KOJIOHHBI U OpraHMYecKoro 1ukia PeHkuna.;
4. VzyueHne TEXHUYECKUX XapaKTEPUCTUK U BOZMOXKHOCTEH MPOrpaMMHOI0 00ecIieueHusl.
O030p 1 aHaIU3 CYIIECTBYIOLUMX IPOrPAMMHBIX CPE/ICTB /ISl pEILIEHHs TIOCTABICHHBIX 33134
B 00J1aCTH TEIJI0PHEPTETUKHY. .

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO
3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. Pa3bop wmHTepdeiica, CHHTaKCHCa, CIPABOYHOH CHCTEMBI BBIOPAHHOTO MPOrPAMMHOTO
obecnieuenus (AspenOne u ero otTaenbHbie Moaynu). llowck u ycTpaHeHUN THIOBBIX
ommnbOok. Pemenue cnepyromux 3ana4: * 3agada 1 - OnpeneneHue TepMOJAUMHAMUYECKOM
Mozenu * 3amada 2 - JlobaBiaeHue MarepuaabHOTO MOTOKa * 3amada 3 - Beibop Habopa
enuHUIl * 3a1a4a 4 - BeImosiHeHre MOTOKOBOTO aHaJIM3a

2. TlosicHeHWs B 4YacTH IOCTPOCHHS KOJOHHBI aTMOC(EpHOro (GpakIMOHUPOBAHUS CHIPOH
HepT B Aspen HYSYS. Pemenne cnenyromux 3ama4: *3agada 1 - JloGaBnenue nrabioHa
KOJIOHHBI *3aiaya 2 - BBeneHue AOMONHUTENBHBIX omepanuil *3amgaua 3 - PerynupoBka
paboumx ycIOBHH KOJIOHHBI *3amavya 4 - BhIMONHEHHWE aHaIW3a TOTOKAa MPOAYKTOB U
cnenuduKanyi ToYeK pa3aeIeHus

3. TlosicHeHust B 4acTW MOCTPOEHHS Mapora3oBOi ycTaHOBKH B cpere Aspen Plus Pemenue
cienyoomux 3afa4: *3anava 1 - JlobaBnenue kommnpeccopa *3agaua 2 - Hactpoliika kamepbl
cropanusi *3amgada 3 - IlomBoj BemiecTB M 3aJaHUE MX TEPMOJMHAMUYECKHUX CBOMCTB
*3anaya 4 - [IpoBeeHre ONTUMHU3AMOHHOTO pacyeTa YCTaHOBKHU

4. TloscHeHus B 4acTU MOCTPOEHUS ra3uuKaTopa TBEpAOro TOIUIMBaA. PelieHne ciaenyrommx
3anmad: *3anava 1 - JlobaBnenue peakropa ['mu60ca *3amaua 2 - 3agaHue cocraBa TBEPIOTO
TorutnBa *3anava 3 - BBox xumuueckuil peakuuii *3agada 4 - Pacuer cTeXuoMeTpruaecKux
K03 (HUIIMEHTOB peaKIuu

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoek1/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arm1aHupOBaHHbIE PE3YJIbTAaThl 00YUYEHHUS 110

Howmep paznena
JTUCHUTLITUHEI (B

O1eHOYHOE CPEJICTBO
(THI ¥ HAUMEHOBAaHUE)

Konpr
JUCLIUILINHE COOTBETCTBUH C
MHIUKAaTOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
11234
3HaTh:
— TUIIOBBIE METOMKH IIPOBEIEHUS PACYETOB U Cemunap/M3yueHre TEXHUYECKUX XapaKTEPUCTUK U
IIPOEKTUPOBAHMSI 3JIEMEHTOB 000PY/10BaHUS U OOBEKTOB BO3MOXHOCTEH porpaMMHoro obecnieuenus. O630p u
NesITeIbHOCTH (CHUCTEM) B 1IEJIOM C MCII0JIb30BaHUEM N-4rx-3 + aHAJIN3 CYIIECTBYIOUIMX IIPOrPaMMHBIX CPEICTB AJIs
HOPMAaTUBHOH IOKyMEHTALlUU U COBPEMEHHBIX METO/I0B pellIeHns TOCTaBIEHHBIX 3a7a4 B o01acTu
IIOHUCKA U 00pabOTKH UH(OPMAIIHH. TEIJIOPHEPIETHKHU.
Ymersb:
— BBISIBUTH €CTECTBEHHOHAYUYHYIO CYLTHOCTh NPOOIIEM, Cemunap/MogenupoBaHue peKTU(HUKATUIOHHON
BO3HHUKAIOIINE B X0JI¢ MPpodeccnoHaIbHON KOJIOHHBI M1 OPTaHUYECKOro UKJIa PeHkuHa
NesTeIbHOCTH, M CHOCOOHOCTBIO IPUBJIEYb IS UX N-4rk-3 +
peIIeHHs COOTBETCTBYIOIINHN (PH3UKO-MaTEeMaTHIECKUI
anmnapar.
— aHATM3UPOBATH HAYYHO-TEXHUUECKYIO HH(POPMAITHIO, Cemunap/MoieupoBaHue Mapora3oBoil yCTaHOBKH
M3y4aTh OTEUECTBEHHBIN U 3apyO€KHBIH OIBIT 1O N-4nxk-3 +
TEMaTHUKE JESITEIbHOCTH.
— MPOBOJIUTH IKCIEPUMEHT C MIOMOIBIO YUCIIEHHOTO Cemunap/M3ydeHne TEXHUYECKUX XapaKTEPUCTHK U
MOJIETIMPOBAHUS 10 3aJaHHBIM METOUKAM U BO3MOXHOCTEH mporpaMMHoro odecneuenus. O63op u
aHAJIM3UPOBATh PE3YJIbTATHI C IPUBIICUEHUEM N-2pnx-1 + | aHaNM3 CYIIECTBYIOLIUX MMPOTPAMMHBIX CPEJICTB 1JIs
COOTBETCTBYIOILIEI0 MaTEMaTUYECKOI 0 amrmapara. pelIeHNs OCTaBIEHHBIX 3a/1a4 B 00J1aCTH
TEMJIOPHEPTETHKHU.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJCTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMIIINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®Popma peanuzanuu: KomnsrorepHoe 3aganue
1. 3y4eHne TEXHUYECKUX XapaKTEPUCTUK U BO3MOKHOCTEH MPOrPaMMHOTO 00eCTICueHUSI.
0O0630p 1 aHaIU3 CYNIECTBYIOMIUX MPOTPAMMHBIX CPEACTB ISl pEIICHUS TOCTABIICHHBIX 33]a4 B
obsactu TerosnepreTuku. (Cemunap)
2. MonenupoBaHue mapora3oBoit yctaHoBku (CeMuHap)
3. MonenupoBaHue peKTU(HUKAIMOHHONW KOJIOHHBI U OPTraHMYECKOTO IUKIa PeHkuHa
(Cemunap)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
3auem ¢ oyenkou (Cemecmp No3)

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIbI 110 TUCLUIIIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. ITpuMeHeHNEe NPUKIIAJHBIX IPOTPAMMHBIX CPEACTB JUIsl PEIICHUS 3a/1a4 IPOMBIIIEHHOU
TEIUIOPHEPTETHKY : yueOHoe rnocobue no kypcaM "[IpuknaaHbie nporpaMMHbIe CPEICTBA B
TeruiosHepreTuke"”, "MareMaTnueckoe MOIEIMPOBAHUE U ONTUMH3ALUS TETIOIHEPTETUYECKUX
cuctem", "YncaeHHbIe METOIbI MOIETTUPOBAaHUA" U Jp. IO HampasieHuto "TennosuepreTuka u
teruiorexHuka" / A. B. ®emroxun, U. A. Cynranrysus, C. 0. Kyp3anos, u ap., Hau. uccnea. yn-t
"MOBU". — M. : U3a-Bo MDMU, 2016. — 88 c. — ISBN 978-5-7046-1704-4.
http://elib.mpei.ru/elib/view.php?id=8176;

2. ®enroxuH, A. B. Pa3zpaboTka yCTaHOBKH U HCCIIEI0BaHUE MPOIIECCOB MUPOIM3a U razudukanuu
O6uromacchl JUIs IPOM3BOJICTBA TEIUIOBON U 3JIEKTPUUECKOM SHEPIHH : MarucTepckas quccepranus /
A. B. ®emroxun, Hau. uccnen. yu-t "MOU", Kadenpa npoMbIIEeHHBIX TETII0O3HEPTETUYECKUX
cuctem ( IITC ). — M., 2012. - 116 c. — ponx HY3.

http://elib.mpei.ru/elib/view.php?id=3680;

3. HarneraTtenu ¥ TeIUIOBBIE IBUTATENH : ydeOHOe ocoOue 1o kypcam "HarneraTenu u TemioBbie
neuratenu", "OCHOBBI TpaHC(hOPMAITUH TEIUIA U MPOIECCOB oxyaxaeHus", "Herpaguiinonueie u
BO300HOBIISIEMbIE UCTOYHHUKH dHeprun”, "TexHonornyeckre YJHEProHOCUTETN U YHEPTOCUCTEMBI
npennpusTuil" no Hanpasnenuto "TernosnepreTrka u terorexuuka” / H. B. Kanunun, B. U.
Cy606otuH, B. U. Cutac, A. B. ®emtoxun, Hau. uccnen. yu-r "MOU" (HUY"MBUN"). — M. : U3a-Bo
MDU, 2018. — 216 c. — ISBN 978-5-7046-2021-1.

http://elib.mpei.ru/elib/view.php?id=10391;

4. Cynranrysus, M. A. Marematndeckoe MOJEIMPOBAHUE M ONITUMH3ALUS TPOMBILIUICHHBIX
TEIUIOIHEPIreTUYECKUX CHCTEM : yueOHOe 1ocodue 1o Kypey "ANTropuTMT3alus, MOJSIUPOBAHUE U
ONTUMM3ALMS TEIJIOIHEPTETUYECKUX CUCTEM MTPOMBIIIJICHHBIX MPEANPUATHI" 110 HAIIPABICHUIO
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"Termosnepreruka" / M. A. Cynranrysus, 0. B. SIBopoBckuii, Mock. snepr. ua-t (MOU TY). —
M. : U3patenbckuii jom MOU, 2009. — 92 ¢. — ISBN 978-5-383-00295-7.
http://elib.mpei.ru/elib/view.php?id=782;
5. Anoxuna E. A., Pynakos /l. I'., Tumomenko A. B.- "MoaenupoBanue peKTuhUKAIIHT JIETKUX
yraeBoznoponoB B ASPEN HYSYS", U3narensctBo: "PTY MUPOA", Mocksa, 2021 - (109 c.)
https://e.lanbook.com/book/176547;
6. O. A. Ky3nenos- "TexHonorunueckuii pacu€t peKTu(UKAIMOHHON KOJIOHHBI ISl pa3/IeIeHUs
ounapHoii cMecu ¢ mpumenenueM Excel u Aspen Plus", M3gatensctBo: "dupekr-Meaua", Mocksa,

bepnun, 2016 - (80 c.)

https://biblioclub.ru/index.php?page=book&id=453027.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacpocTPaHseMoe MPOrpaMMHOe ofecredeHue:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cuctema cemeiictpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u np);

5. VirtualBox.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaIbHbIe 0a3bl JAHHBIX H HH(POPMALMOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. ba3a naHHbIX )KypHaJioB u3nareabcTBa Elsevier - https://www.sciencedirect.com/
2. ba3za nannbix Web of Science - http://webofscience.com/
3. baza naunbix Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAUMEHOBAHHE
VYueOHbIe ayAUTOPUH IS 3-209, Kabunet CTEeJUTX ISl XpaHEHUsI KHUT, CTYJI, mKad,
IIPOBEJICHUS JIEKIIMOHHBIX COTPYJIHHUKOB mkad A7 XpaHEeHUs] HHBEHTAapsl, CTOJ

3aHATUI U TEKYIETO
KOHTPOJIS

NUCHMEHHBIN

Y4eOHble ayAUTOpUH IS
MIPOBEICHUS TIPAKTHUECKUX
3ansatuii, KP u KII

3-209, Kabuner
COTPYJTHUKOB

CTEJIIaX JUIS XpaHEHUs KHUT, CTYII, Kad,
mkad 17 XpaHeHHs] HHBEHTaps!, CTOJ
MMUCHLMEHHBIN

VY4eOHble ayAUTOpUH IS

3-209, Kabuunet

CTEeJUTaX ISl XpaHEHUsI KHUT, CTYJI, mKad,

MIPOBEACHUS COTPY/IHUKOB mKkad s XpaHeHUs HUHBEHTapsl, CTOJ
MIPOMEKYTOUYHOM aTTECTALNKU MHCbMEHHBIN
[Tomemenus aus HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
CaMOCTOSITENTEHOW PabOTHI JlexoHHast MUCHMEHHBIN, BeIIAJIKA IS OJIEKIBI,
ayauTopus KOMITbIOTEPHAs CETh C BBIXOJ0M B MIHTEpHET,

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIULIUOHED

ITomemenus s
KOHCYJIbTUPOBaHUsA

B-204, Kabuner
COTPY/AHUKOB Kag.
"HTC n

CTeJUIaX, CTOJ MPENoiaBaTelis, CTOJ A
OPI'TE€XHUKH, CTYI, IIKa( A TOKYMEHTOB,
mkad 11 0/1eXKAbl, KOMITbIOTED
NEPCOHABHBIHN, IPUHTEP, XOJOIMIBHUK

HOMGHI@HI/ISI AJIg XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTaPS

B-206, Kabuner
COTPY/AHUKOB Kag.
"HTC n

CTyJ, Kad UIsi TOKyMEHTOB, CTOJ
MMCBbMEHHBIN, KOHAULMOHED, IUIIJIOMHBIE U
KYpCOBBIE pabOThI CTY/IEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HpI/IKJIa,ZIHble IMpOorpaMMHBIC CPCACTBA B TCIINIOOHCPI'CTUKE

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

H3ydeHne TEXHUYECKUX XapaKTePUCTUK U BO3MOKHOCTEH MporpaMMHOTo obecrneueHus. O63o0p
Y aHAJIN3 CYIIECTBYIOIIMX IPOTPAMMHBIX CPEACTB JJIs PEIICHUS TOCTABJICHHBIX 33]1a4 B 00J1aCTH

terodHepreTuku. (CemuHap)

MonenupoBanue peKTH(PUKAIMOHHON KOJIOHHBI M Opranndeckoro nukia Penkuna (Cemunap)

MoaenupoBanue naporazoBoii yctaHoBku (CemuHap)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM-
Howep Paznen aucuuninHb KM: L 2 3
pasjena Henens 4 8 10
KM:
N3yueHne TeXHNYECKUX XapaKTePUCTHK 1 BO3MOKHOCTEH
1 nporpaMMHOTO oOecrieueHust. O030p U aHAIH3 CYIICCTBYIONTUX
IPOTPaMMHBIX CPE/ICTB JJIsl pEILIEHUs! TIOCTAaBICHHBIX 33134 B
00J1aCTH TENJI0IHEPTETUKHU.
11 3HaKOMCTBO C [TPOrpaMMHBIM KoMIulekcoM Aspen One u +
' OTJCJIbHBIMHU €€ MOJTYJISIMH.
19 Permenue TeCcTOBBIX 33124 U MOJy4YeHHE 0a30BbIX HABBIKOB +
' MaTEMaTHYECKOTO MOJICITMPOBAHUSI.
5 MonenupoBaHue peKTU(PUKALMOHHON KOJIOHHBI U OPraHUYECKOTO
nukia Penkuna.
2.1 MogenupoBaHue peKTH(HUKATUOHHONW KOJIOHHBI. +
2.2 MozenupoBaHue OpraHu4eckoro nukia Penkuna. +
3 MozenupoBaHue naporazoBoi yCTaHOBKH.
3.1 MopenupoBaHue apora3oBo YCTaHOBKH. +
4 MonenupoBaHnue razudukaropa TBEpAOro TOIIUBA.
4.1 MonenupoBaHnue razudukaropa TBEpAOro TOIIUBA. +
Bec KM, %: | 30 | 30 | 40
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