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MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
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3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSA JUCHUIJIMHBI. I/ISY‘ICHI/IC croco0oB MOACIINPOBAHUSA TCIUIOOHEPICTUUCCKUX M

TCXHOJIOTHYCCKUX IPOLHECCOB C HUCIOJIb30BAHUCM

COBPEMEHHOT0 MPOTPaMMHOT0 oOecreueHus,

BbIpa0OTKa HABBIKOB Yy CTYJEHTOB CAMOCTOSITENBHO (DOpMyIMpOBaTh 3alaud pacueTa U ONTUMHU3ALUH
CUCTEM U IIpoleccoB NnpomblinuieHHON TeriosHepreTuku (I1T), a Takke yMeHUs NPUMEHSATh YMCIIEHHBIE

MCTOJBI AJId PCIICHUA ITOCTaBJICHHBIX 3a/1a4.
33[[3‘11/1 AUCHHUIIIMHBI

- — OBJIaACHHUC HAaBbIKaMH CaMOCTOATCIBHOI'O (bOpMy.]'IHpOBaHI/IH 3aaa4M pacdyeTa U OIITUMU3alun1

CHCTEM U IPOILIECCOB MpOMbINUIeHHOU TemosHepreTuku (I11T);

— U3YYCHUE YHUCIICHHBIX METOA0B AJId PEIICHH ITOCTABJICHHBIX 3a4a4 C LHCJIbI0 ITOBBIICHUS

SHEpreTHIecKoi 3¢ pexTuBHOCTH ycTaHOBOK I1T.

— O3HAKOMJICHHUEC C IIPUHOUIIAMH ITIOCTPOCHHA YN CIICHHBIX Moz[eneﬁ IIpOoLECCOB U CUCTEM HT, CO31aHUA

CHCTEMBI OAJIAHCOBBIX YPABHEHUI U ypaBHEHUH MPOLIECCOB;

— OBJIaJICHHE HaBbIKAMU aHAJIM3a CYILECTBYIOLIMX CUCTEM U UX JIEMEHTOB, pa3pabOTKU U BHEIPEHUS
HEOOXOIMMBIX U3MEHEHHI B UX CTPYKTYpE C MO3UIMI MOBBIIEHUS 3 heKTHBHOCTH 1

SHEProcOepesKeHus;

— 03HAKOMJICHUE C PA3IUYHBIMU MMPOTPAMMaMH JIJIs1 TOCTPOSHUSI MaTEeMaTUUECKUX MOJIeseH (Ha mpuMepe
nporpammuoro makera AspenOne HYSY'S, Aspen Plus, THERMOFLEX u ap.);
— OBJIQJICHHE HABBIKAMU aHAJIN3a PE3YJIbTATOB MOJICIHUPOBAHUS M TIOMCKA ONITUMHU3AIMOHHOTO PEIIEHUs C

IIOMOINIBIO BCECBO3MOXXHBIX METOIOB..

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

Koa n HanmMeHoBaHue

Koa u HamMeHOBaHHe

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIIMU

ITK-3 Crocoben N/1-411k-3 Cnocoben 3HATh!
y4acTBOBATh B MIPUMECHSTH Ha TIPAKTHKE - — TUIIOBBbIE METOJUKH MPOBEACHUS
JKCIITyaTaluu pa3iInyHbIe METOIUKH U pacyeToB W MPOCKTHPOBAHUS JIEMCHTOB
TETUTOHEPTETHICCKHUX COBPEMEHHBIC ITPOTPAMMHBIE 000py0BaHus U OOBEKTOB JIEATEIHHOCTH
CHCTEM TIPEANPUATHH 1 HAKETHI JUIS TOBBIIIEHHS (cuctem) B H?J‘IOM C UCIIOJIb30BAaHUEM
KKX HAJICKHOCTH HOPMaTHUBHOU TOKYMEHTALMU U

TEIJIOOHEPreTUYECKUX CUCTEM
npeanpusatuii u KKX

COBPEMEHHBIX METOJIOB IOKCKA U
00paboTkM HHpOpPMALIUY. .

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

- — POBOJIUTH SKCIIEPHMEHT C TIOMOTIIHIO
YHUCICHHOTO MOJICIMPOBAHUS 110
3aJJaHHBIM METOJMKAM U aHaJIM3UPOBATh
pe3yJbTaThl C MPUBJICYCHUEM
COOTBETCTBYIOIIETO MATEMAaTHYECKOTO
ammapara.;

- — BBISIBUTH €CTECTBEHHOHAYIHYIO
CYIIHOCTb ITPpOo0OJIEM, BO3HUKAIOIINE B X0/1€
PO ECCHOHAIIBHON JeATENHFHOCTH, U
CHOCOOHOCTBIO MPUBJIEYD JUIS UX PELICHUS
COOTBETCTBYIOIIUHN (PU3HKO-
MaTeMaTHYeCKUH amnmapar..




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOWM mpod)ecCHOHaIbHOM 00pa3oBaTeNbHOM IMporpaMme
D¢ dexTuBHbIe TeruodHepreTruueckue cucremsl npennpuaruil 1 KKX (manee — OITOIN), nanpasieHus
noarotoBku 13.04.01 TemosHepreTrka U TEINIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 0Opa30BaHUE -
Marucrparypa.

Tpe6OBaHI/IH K BXOJHBIM 3HAHUAM U YMCHHAM:

- 3HATb - OCHOBBI TCPMOJUHAMUKU U THAPOTa30JJUHAMUKU, - HPUHIUIIUAJIBHBIC CXCMbI
OHEPIrCTUYCCKUX YCTAaHOBOK

- YMCTb - paCCUUTBIBATE TCPMOANHAMHUYCCKUC CBOMCTBA Pa3INYHBIX CPEA. - CTPOUTH CXCMbI
OHCPIr€THYCCKUX YCTaAaHOBOK.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
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], 8-40
[6], 50-65

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 TMOCTaBJICHHOM 3aJadyd B  O0JIaCTU  TEIJIOPHEPTeTUKH, TEIUIOTEXHUKU WM
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 IIPOrpaMMHOTO 00ECIICUEHUL. .

2. MO@@JZHDO@ClHue DeKmu(buKauMOHHOL? KOJIOHHbl U OpcAdHUYECKO20 UuKia Penxuna.

2.1. MopenupoBaHue peKTH(PUKAITMOHHON KOJOHHEI.

[IpoBeneHne pacueToB CBOMCTB pa3JIMUHBIX BEUIECTB U MX CMECEH € MOMOUIBIO IPOrpPaMMHO-
uHpopmannonHod cucrembl  AspenOne HYSYS.. MW3yueHue TepMoAMHAMUYECKUX U
Tero(GU3NUeCcKUX CBOMCTB TeruioHocutenei. [Ipumenenune mporpamMmbel AspenOne s pacuera
CBOMCTB  BemiecTB.. M3yuenue  ypaBHeHusi Ilenra-PoOuHcoHa  mjis  MOJEIMPOBAHUS
TEPMOJIMHAMUYECKUX CBOWCTB BELIECTB. V3yueHHe ypaBHEHUs pacyeTa SHTAJIbIIUA M SHTPOIHUU
sHepronocutenel.. [loctpoeHue 371eMEHTOB PEKTU(PUKALMOHHON KOJIOHHBI..

2.2. MoaenupoBaHHe OPraHUYecKOro nukia PenkuHa.

O3HaKOMJIEHHE C OCHOBHBIMH TEXHHYECKMMH U TEPMOAMHAMUYECKUMHU OCOOEHHOCTSIMU IHKIIA
PeHk1nHa Ha OpraHMYECKOM TOIUIMBE.. PelieHne TeXHMYeCKUX 3aJad Ha OCHOBE MOJEIMPOBAHUS B
Aspen HYSYS pa6ots! nukia PeHkuHa, pacuet cucrteM: pereHepannu, 0T00poB TYpOUHBL..

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

3.1. MoaenupoBaHue mapora3oBoil yCTaHOBKH.

PaccmoTpeHne OCHOBHBIX 3JEMEHTOB W TokazaTened 3(¢eKTUBHOCTH pabOThl MaporasoBoi
YCTAHOBKH.. VI3ydeHHe CIOCOOOB MOJCTUPOBAaHHUS YCTAaHOBKH B KOMIIBIOTEPHOH cpele..
[TocTpoeHue pacueTHBIX CXeM YCTaHOBKHU U MPOBEACHUE MPOLIEAYPHl ONITHUMHU3AIIHH. .

4. Mooenuposanue 2azuchukamopa meepoo2o moniusa.

4.1. MonenupoBaHue ra3upukaTopa TBEpJ0ro TOILUIHBA.

O3HakoMJIEeHHME C NPUHUIUIOM pabOoThl M TEXHUYECKUMH XapaKTePUCTUKaMH YCTaHOBOK
TEPMUYECKON KOHBEPCHM TBEPJAOTO TOIUIMBA.. M3yueHue pexuMOB pabOThl U BHUJOB ChIPbs IS
razupukaropoB.. IlocTpoeHue cxembl yCTaHOBKM B KOMIIBIOTEPHOH cpene.. V3yueHue BIMAHUA
peKUMOB  paboThl rasudukaropa Ha MNPOAYKTH peakuuu.. llomck myrell MOBBIIICHUS
3¢ (HEeKTUBHOCTH pabOTHI MOAECTUPYEMOM YCTAaHOBKH..
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. I3yueHne TeXHUYECKUX XapaKTEPUCTUK M BO3MOXKHOCTEH MTPOTPAMMHOTO 00€CTICUeHHS.
O030p 1 aHaIN3 CYLIECTBYIOIIMUX IIPOrPAMMHBIX CPEJCTB JJIsl pELIECHUS IOCTaBICHHbIX 3a/1a4
B 00J1aCTH TEIUIOPHEPTeTHUKH.;
2. MogenupoBaHue peKTU(HUKAITUOHHON KOJIOHHBI U OPraHUYecKoro nukia Penkuna.;
3. MonenvupoBaHue NaporazoBoi yCTaHOBKHU.;
4. MonenupoBaHue ra3udukaropa TBEpAOro TOIINBA. .

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 otTaenbHble MOAynH). [lowck M ycTpaHeHHUH THUIOBBIX
ommnbOok. Pemenue crienyromux 3aaay: * 3agava 1 - OnpeneneHue TepMOJANHAMUYECKOM
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

13



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arm1aHupOBaHHbIE PE3YJIbTAaThl 00YUYEHHUS 110

Howmep paznena
JTUCHUTLITUHEI (B

O1eHOYHOE CPEJICTBO
(THI ¥ HAUMEHOBAaHUE)

Konpr
JUCLUIUINHE COOTBETCTBUHU C
MHIUKAaTOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1]12]3]4
3HaTh:
— TUIIOBBIE METOJIUKHU POBEJCHUS PACUETOB 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 + aHaJIM3 CYIIECTBYIOIUX IPOrPaAaMMHBIX CPEACTB AJIs
HOPMAaTUBHOH IOKyMEHTALlUU U COBPEMEHHBIX METO/I0B pellIeHns TOCTaBIEHHBIX 3a7a4 B o01acTu
IIOHUCKA U 00pabOTKH UH(OPMAIIHH. TEIJIO9HEPreTUKH.
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
anmapar.
— IIPOBOJIUTH HKCIIEPUMEHT C TTOMOIIIBIO YHCIIEHHOTO Cemunap/MonenupoBanue razupukaTopa TBEpPAOro
MOJIETTMPOBAHUS 110 3aJaHHBIM METOUKAM U VT-Arics 4 | TommBa
aHAJIM3UPOBATh PE3YJIbTATHI C IPUBJICUEHUEM
COOTBETCTBYIOIIEI0 MaTEMaTUYECKOI0 anmnapara.
— aHAJIM3MPOBATh HAYYHO-TEXHUYECKYIO HH(POPMAIHIO, Cemunap/MojenupoBaHHie Napora3oBoi YCTAaHOBKU
M3y4aTh OTEUECTBEHHBINA U 3apYOEIKHBIN ONBIT MO N-4nk-3 +
TEMAaTHUKE JESITEIbHOCTH.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. 3yyeHne TeXHUYECKUX XapaKTEPUCTHK U BO3MOXKHOCTEH MPOTPaAaMMHOTO 00eCTIeueHHs.
O030p 1 aHaNIU3 CYIIECTBYIOLMX IPOrPAaMMHBIX CPE/ICTB JJIsl pEILIEHUs IOCTABIEHHBIX 3a1a4 B
obsactu TerosnepreTuku. (Cemunap)
2. MogenupoBanue razudukaropa Teepaoro rormusa (CeMuHap)
3. MoaenupoBaHnue naporazoBoil ycranHoBku (CemMHuHap)
4. MonenupoBaHue peKTU()UKALMOHHONW KOJIOHHBI U OPraHU4ecKoro nukia Penknna
(Cemunap)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE
3auem ¢ ouenxou (Cemecmp Ne3)

B nunnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. [TpyMeHeHre TPUKIaJHBIX IPOTPAMMHBIX CPECTB JUISl pELIEHUS 3a/1a4 POMBIIIEHHOM
TEIUIO3HEPTeTUKH : ydyeOHoe mocobue no kypcam "[IpukiagHbie mporpaMMHbBIE CPEJICTBA B
TeruiosHepreTrke"”, "MareMaTnueckoe MOIEIMPOBAHUE U ONTUMH3AIUS TETJIOIHEPTeTUIECKUX
cucteMm", "UncaeHHbIE METOBI MOAETUPOBAaHUA" U Jp. IO HAIIpaBJIeHUIO "'TemIo3HepreTuka u
teriotexHuka" / A. B. @entoxun, U. A. Cynranrysus, C. 0. Kyp3anos, u ap., Hau. uccnen. yn-t
"MOBU" . - M. : U3n-80o MO, 2016 . — 88 c. - ISBN 978-5-7046-1704-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8176;

2. ®enroxuH, A. B. Pa3zpaboTka ycTaHOBKH U HCCIIEI0BaHUE MPOIIECCOB MUPOIM3a U razudukanuu
O6romacchl JUIs IPOM3BOJICTBA TEIUIOBON U 3JIEKTPUUECKOM SHEPIHH : MarucTepckas quccepranus /
A. B. ®emroxun, Hau. uccnen. yn-tr "MOUN", Kadenpa npombIIeHHBIX TEMIO3HEPTE€TUYECKUX
cuctem (IITC) .- M., 2012 .- 116 c. - borx HU3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3680;

3. HarueraTtenu u TemioBble ABUTATEN! | yueOHOE mocobue 1o Kypcam "Harneratenu u TensoBbie
nsuratenu", "OcHOBBI TpaHCc(hOpMAIMK TEMJIa U polieccoB oxiaxaeHus", "Herpagunronsslie u
BO300HOBJIsIEMble UCTOYHUKH 3HEeprun”, "TexHonornueckne YJHeproHOCUTETN U SHEPTOCUCTEMBI
npeanpusThii" no Hanpasneruio "Ternosnepreruka u terorexuuka” / H. B. Kanunusn, B. U.
Cy66otuH , B. . Curac, A. B. ®emroxun, Ham. uccnen. ya-t "MOU" (HUY"MBUN") . — M. : U3n-
B0 MOU, 2018 . — 216 c. - ISBN 978-5-7046-2021-1 .
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http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=10391;
4. Cynranrysus, 1. A. MaremaTnueckoe MOJIEIMPOBAHUE U ONTUMHU3ALUS TIPOMBILIIEHHbIX

TEIIOPHEPTETUUECKUX CUCTEM : yueOHOe ocodue 1o Kypcy "AJIropuTMT3aius, MOJCIUPOBAHHUE U

ONTUMHU3alHA TCIIOOHCPICTUYCCKUX CUCTCM IMTPOMBIIIJICHHBIX HpeﬂHpI/ISITI/IfI" 110 HalIpaBJICHUIO

"Terosnepreruka" / . A. Cynranrysun, FO. B. fIBopoBckuii, Mock. a1epr. ua-T (MOU TVY) . —

M. : Uzparensckuii oM MOU, 2009 . — 92 c. - ISBN 978-5-383-00295-7 .

http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=782;
5. 0. A. Ky3nenoB- "TexHOTOTHYECKHIA pacyET peKTU(HUKAIIMOHHONW KOJIOHHBI JUTsI pa3/IelICHUS

O6unapnoii cmecu ¢ npumenenneM Excel u Aspen Plus", U3narensctBo: "Aupexr-Menua", Mocksa,

bepaun, 2016 - (80 c.)

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

6. Anoxuna E. A., Pymnakos /l. I'., Tumomenko A. B.- "MoaenupoBanue peKTUGUKAIMHT JIETKUX
yraeBoznoponoB B ASPEN HYSYS", U3narensctBo: "PTY MUPOA", Mocksa, 2021 - (109 c.)
https://e.lanbook.com/book/176547.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX MPOrpamM;

3. Windows / OnepanonHas cucreMa ceMmeicTpa Linux;

4. Maitan Buneoxondepenuunu;

5. VirtualBox.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccunoHalIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIPABOYHbIE CUCTEMBI:

1. ba3a naHHbIX )KypHaJioB u3nareiancTBa Elsevier - https://www.sciencedirect.com/

2. ba3za nannbix Web of Science - http://webofscience.com/

3. baza qaunbix Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAMMEHOBAaHHE

OTCYTCTBYET
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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
KM-4

H3ydeHne TEXHUYECKUX XapaKTePUCTUK U BO3MOKHOCTEH MporpaMMHOTo obecrneueHus. O63o0p
Y aHaJIU3 CYLECTBYIOIIMX IPOrPAMMHBIX CPEJCTB JUJIsl PELIEHUSI IOCTABJICHHBIX 33]a4 B 00J1aCTH
terodHepreTuku. (CemuHap)

MonenupoBanue peKTH(PUKAIIMOHHON KOJIOHHBI M Opranndeckoro nukia Penkuna (Cemunap)
MoaenupoBanue naporazoBoii yctaHoBku (CemuHap)

MonenupoBanue razudukaropa TBepaoro tortmnsa (CemuHap)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

WNnupexe KM- | KM- | KM- | KM-
Howep Paszpen nucnurimHbl KM: L 2 3 4
pasnena Henens 4 8 10 14
KM:
N3yueHnne TEXHUYECKUX XapaKTEpUCTUK U BO3MOKHOCTEH
1 nporpaMMmHoro odecneueHus. O630p 1 aHaIu3
CYLIECTBYIOIIUX MPOrPAMMHBIX CPEACTB JUIsl PEIICHUS
IOCTaBJIEHHBIX 3a/1a4 B 00JIaCTH TEIJIO3HEPTeTHKH.
11 3HaAKOMCTBO C IPOrpPaMMHBIM KoMIuiekcoM Aspen One u +
] OTJICIIbHBIMU €€ MOIYJISIMHU.
12 Pemenue TecToBbIX 3a7a4 U MOJTy4eHHE 0A30BbIX HABBIKOB +
] MaTEMAaTHYECKOT0 MOJIEITMPOBAHUSI.
2 MogenupoBanue peKTU(PUKAIMOHHON KOJIOHHBI U
OpraHMYECcKOro 1ukia PeHKkuHa.
2.1 MonenupoBaHue peKTU(PUKAITMOHHON KOJIOHHBI. +
2.2 MonenupoBaHnue opranndeckoro nukia Penkuna. +
3 MoaenvupoBaHue Napora3oBOd yCTaHOBKHU.
3.1 MonenupoBaHue aporazoBo yCTAaHOBKH. +
4 MonenupoBanue ra3uguxkaropa TBEpAOro TOILUINBA.
4.1 MonenupoBanue ra3uguxkaropa TBEpAOro TOILUINBA. +
Bec KM, %: | 25 25 25 25
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