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1. Ileaan ocBOEeHMSI AN CHMIIJIMHBI

[lenssMu  OCBOCHHS  JUCHMIUIMHBI  SIBISETCS  (OPMUPOBAHHME Yy  OOYdYaIOIIUXCS
onpeaenenHoro OOIl (m. 5.4 OOmei#t xapaktepuctuku OOII) cocraBa KOMIIETEHIUHN st

MOATOTOBKHU K MPOoheCCHOHATBHON NeITeTbHOCTH.

. CocrapJsionye pe3yJIbTATOB 0CBOCHHS
HnaukaTopbl 10CTHXKeHHsS] KOMIIeTeHIHIH
Kon (1eCKpPHNITOPBI KOMIIETEHIIHH)
HaumenoBanue
KOMIIeTeHIHH HanmeHoBaHHe HHINKATOPA
KOMIIeTeHIIN Kon HaunmenoBanue
J10CTHKEHH ST Kon
HHANKATOpa
Brnaneer nuceMeHHOM
pedbio Ha yPOBHE,
HEOOXOIUMOM 1
JIOCTaTOYHOM JUIst
Bener nenoByro nepemnycky Ha VYK(V)-4.4B1
OCYIIECTBIICHHS
rOCY/IlapCTBEHHOM H .
MHCbMEHHOM
HHOCTPAHHOM SI3BIKaX C YYETOM
o KOMMYHHKAIlUH Ha
0COOCHHOCTEN CTHITMCTHKI
N.YK(Y)4.4 HMHOCTPAHHOM SI3bIKE
oUIHATIBHBIX U
3Haer
Heo(QUIUATEHBIX IHCEM U
CriocobeH u Mopdonoruyeckue,
COLIMOKYJIBTYPHBIX Pa3iIM4Mii B CHHTAKCIICORTC
OCYILECTBIAT
Y (hopmaTe KOppeCcIOHICHIIUI >
JIEIIOBYIO YK(Y)-4.431 opdorpadueckue
KOMMYHHKAIUFO 0COOEHHOCTH
B YCTHOU U COBPEMEHHOTO
HHMChMEHHOMI HMHOCTPAHHOTO SI3bIKa
YK(V)-4 thopmax Ha Burageer HaBbIKaMu
rOCy/lapCTBEHHO Hcnons3yer quanor ms VK(V)-4.5B1 BE/ICHUS] KOPPEKTHOMH
M SI3BIKE COTPY/IHUYECTBA B ' YCTHOH KOMMYHHUKALIUH
Poccuiickoit aKa/IeMU4ECKONH KOMMYHHUKALUK Ha MHOCTPAHHOM $I3bIKE
Denepanuu u OOIEHHS C y4ETOM JINYHOCTH YMeeT TorH4ecKu BepHo,
HHOCTPAHHOM(- CO0EeCeTHUKOB, UX apryMEHTHPOBAHO U SCHO
BIX) 3bIKE(-aX) KOMMYHHMKaTHBHO-PEUEBOI YK(V)-4.5V1 CTPOUTH YCTHYIO p€Yb Ha
CTpaTeruy ¥ TAKTHKH, CTCIICHN HMHOCTPAHHOM $I3bIKE
NYK(Y)-4.5 P ’ P ’
0(hHLINATEHOCTH 0OCTAaHOBKY; JIeNaeT BbIBOABI
hopMHpYeT ¥ apryMEeHTUPYET 3HaeT JeKCHIeCKUe
COOCTBEHHYO OLIEHKY OCHOBHBIX CMHHULIBL,
H7eH YIaCTHUKOB JHaora rpaMMaTHYECKHe
(TMCKyCCHY) B COOTBETCTBHH C YK(VY)-4.531 KaTeropuu M CTPyKTYpHI,
MOTPEOHOCTSAMH COBMECTHOM HCTIOJIb3yeMbIE B YCTHOM
JEeATENBHOCTH o0IIeHnn Ha
MHOCTPAHHOM SI3bIKE
Brmazmeer ombiToM
aHaJM3a SBICHUI 1
TIPOLECCOB B
OIIK(Y)- port
3 1BI TEIUIO9HEPTETHICCKHX
’ TEIUIOTEXHHYECKUX
CHCTEMax, aImaparax 1
Crocoben arperarax
JIEMOHCTPHUPOBAT ‘YMeer BBIABIATH
b IPHIMCHEHHE CYIIHOCTb
JleMOHCTpHpYeT MOHUMaHKe
OCHOBHBIX TEPMOJUHAMUYECKHUX,
OCHOBHBIX 3aKOHOB
Croco6oB TePMOHHAMHKH TEIIOMacCOOMEHHBIX,
MOJTy4Y€eHus, remmoMa cpc ooGMena HBI:DKeHI/Iﬂ OIIK(Y)- THIPOTa30AUMHAMUYECKUX
OIIK(Y)-3 npeodpasoBanms, | M.OIIK(Y)-3.1 i 3.1V1 SIBJICHUI U TIPOLIECCOB U
JKHAKOCTH U rasa JUisl aHaJIh3a
TpaHCIopTa U . HPUMEHATH I UX
SIBJICHUH U TIPOLIECCOB B
HCIIONIb30BAHUS pacuera
TEIUIOOHEPTETHYECKUX U
TEIUIOTHI B COOTBETCTBYIOIIIE
TEIUIOTEXHUYECKUX CHCTEMax
TEIUTOTEXHIYECK 3aKOHBI
HX YCTAQHOBKAX H 3HaeT OCHOBHBIC
cHCTeMax (u3ndeckue SBICHUS 1
3aKOHBI TEXHUYECKOH
TEPMOIMHAMUKH
OTTK(Y)-3.131 PMOX g
TeImIoMaccooOMeHa,
TUPOTa30IMHAMUKU 1
HX MaTeMaTHYECKOe
OIIICAaHHe

2. Mecto nucuumiainHbl (MoayJis) B crpykrype OOII

JucnurnimuHa oTHOCUTCS K 0a3oBoi wactu broka 1 ydueOHOro mimana oGpa3oBaTelbHOM

IIPOrpaMMBlI.




3. Ilnanupyemple pe3yabTaThbl 00y4eHHUs M0 JUCHUIINHE

[Tocne ycnenHoro ocBO€HUs JUCHUILTUHBL OyayT chOpMUPOBAHBI PE3YyIbTaThl O0yUEHUSI:

IIlnannpyeMble pe3yJIbTAThI 00yUeHHsI 110 TUCIUILTHHE Huankarop
Kon HaumenoBanue JOCTHKEHMSI
KOMIICTCHIINHA
P 1 | 3Hare npupoay, BUIbI 1 GOPMBI KOMMYHHKAIIHH, WYK(Y)-4.4
poeCCHOHATBHOTO, COIMATBHOTO H OBITOBOTO OOIICHHUS WYK(Y)-4.5
P2 | 3Harh CYIIHOCTH U 3HAYEHUS HH(POPMAIMH B Pa3BUTHH Ezﬁggj‘s‘
COBPEMEHHOT0 00IIeCTBa
P 3 | BocipuHumares 1 00pabaThiBaTh B COOTBETCTBHHU C IIOCTABICHHOM WYK(Y)-4.4
EIIbI0 PA3INYHYI0 HHPOPMAIIUIO HA HHOCTPAHHOM SI3BIKE VLYR(Y)-4.5
P4 | BBIIONHATH MUCHMEHHBIM TIEPEBOJI IIEYATHBIX TEKCTOB C I}I/Ibyéﬁz’%“;‘l
MHOCTPAHHOTO 53bIKa Ha PYCCKUM M C PYCCKOTO SI3bIKa Ha ' '
WHOCTPAHHBIA B paMKax MpodecCHOHAIBHON chepbl 00IeHus
PAS5 | [IpuMeHATH HOPMBI JENTOBOM KYJIBTYPbI, PYCCKOTO U HHOCTPAHHOTO HLYK(Y)4.4
SI3bIKA U1 YCTHOI'O ¥ TMCbMEHHOTO OOIIIeHMS, B TOM YHCJIE N.YK(Y)-4.5
MLOTIK(Y)-3.1
po¢heCcCHOHATIBLHOTO
P16 | Bnamerh HaBbIKAMM ITyOJIUYHON ¥ HAYIHOM PEYH, BEIECHUS HYK(Y)-4.5
JAMCKYCCUH U TIEPETOBOPOB, MPAKTUYECKOTO aHAIH3a JIOTUKU
Pa3IMYHOTO POJIa PACCYKICHHUH

OneHouHbIe MEPOIIPUATHSI TEKYIIETO KOHTPOJIS ¥ POMEKYTOYHON aTTECTAllUK IIPEJICTABICHbI B
KaJICHIAPHOM PEUTHHI-IUIaHE TACHUTUIMHBIL.

4. CTpyKTYpa M coJiepKaHue TUCHUIINHBI

OcHOBHbIE BH/IbI YU€OHOI 1eSITeJIbHOCTH

Pa3jenbl AMCHUNIMHBI DopMupyeMblii Bujbl yueOHOI 1eATeILHOCTH Oobem
pe3yabTar BpPeMeHH, 4.
00yueHus no
JTUCHHUILIHHE
Pazgen 1. OcHOBBI TeOpUH PI 1, P/ 2, | Jlekuum 4
npupoaHoro ra3a (Natural gas P 3, P/ 4, | [IpakTuyeckue 3aHATUS 8
fundamental) PII5, P16 | CamocrosTenbHas pabora
Paznen 2. OcHoBBI 00padOTKH P 1, P/ 2, | Jlekuuu 4
npupoaHoro raza (Basic concepts P/ 3, P14, | [IpakTudeckue 3aHATHS 8
of natural gas processing) P15, P16 | CamocrostensHas pabora
Paznen 3. Cwxarue mnpupoanoro | PJI 1, P/ 2, | Jlekuun 8
raza (Natural gas compression) P 3, P/ 4, | [IpakTuyeckue 3aHATUS 8
PI5,PL6 | CamocrosTenbHas paboTa
Paznen 4. Komnpeccopubie | PJ{ 1, P/[ 2, | Jlekuun 8
CTaHIUU " nonytHble | P/ 3, P/] 4, | [Ipaktudeckue 3aHsATHS 8
TPYOONIPOBOABI (Compressor | PL5,PII6 | CamocrosTensHas pabora
stations and associated pipeline
installations)
Paznen 5. YnpasJiienue u| PI1,PI2, | Jlekiuu 8
ABTOMATH3aLUA cranumii | PII 3, P/1 4, | IlpakTrueckue 3aHATHS 8
o0paborku rasza (Gas processing | PA5,PI6 | Camocrostensnas pabora
plant controls and automation)
Pa3nen 6. dxosoruveckue acnexktol | PJ{ 1, P 2, | Jlekiun 8
00paboTkHn rasa " ero | P/13, P/l 4, | [IpakTudeckue 3aHATHS 8
ucnoiab3opanus  (Environmental | PO 5, PI6 | CamocrosTensnas pabora
aspects of gas processing and use)




Paznen 7. OcHoBuble y3iasl u | P 1,PJ 2, | Jlekuuu 6

Moayau ra3oBoil TypOunbl (Gas | Pl 3, P/[ 4, | Ilpaktrueckue 3aHATHS 10

turbine major components and | PA5 PA6 | Camocrosrensnas pabora
modules)

Paszpnen 8. Mukpotypounsi, | PJ{ 1, PJ[ 2, | Jlekuuu 5
TOILJIMBHBIE 3JIeMEHThI u | PI3,PJ4, | llpakTrueckue 3aHATHS 12
rHOpuIHbIE cucrembl | PA5,PIL6 | CamocTosrensnas pabora
(Microturbines, fuel cells and

hybrid systems)

CoJiepkanue pa3ieNoB AUCITUTUINHBL:

Pa3nen 1. Ocnoevt meopuu npupoonoczo 2aza (Natural gas fundamental).

Students study and explore the natural gas origin and composition in the classes. Goals and
objectives of the discipline. General information about the natural gas (the essential
technical points). Natural gas history.

TeMbl JTeKUMi:

1. Gas sources (non-associated gas, associated gas).

2. The main natural gas properties.

3. The natural gas value calculation by Btu content.

4. The main methods of gas transportation

TeMbl NPaKTHYECKUX 3aHATHIA:

1. Students pass the tests, participate in conversations, discussions and seminars according.

Paznen 2. Ocnoevr odpabomku npupoonozo 2aza (Basic concepts of natural gas
processing).

General information about the using of “compression” in gas industry (gas lift, reinjection
of gas for pressure maintenance, gas gathering, gas processing operations, transmission
and distribution systems, reducing the gas volume for shipment by tankers or for storage).
TeMbl JeKUMi:

1. Scope of natural gas processing.

2. Effect of gas type in field processing.

TeMbl NPaKTUYECKUX 3aHATHIA:

1. Goals and objectives of the gas processing application.

2. Students pass the tests, participate in conversations, discussions and seminars according.

Pasnen 3. Corcamue npupoonozo 2aza (Natural gas compression).

3uakomamess ¢ munamu U KOHCMPYKYUAMU — B0O0SHLIX — DKOHOMAU3EPO8 U
6030yxonooozpesamenei. KomMnoHo8OUHbIMU PEUEHUAMU U NPOYECCAMU Menionepeoayu 6
HU3KOMEMNEPAMYPHbIX NOBEPXHOCHIAX HASPEEA.

TeMbl JTeKUMi:

1. Compressor selection (considerations and “process designed parameters”, additional
requirements and features).

2. Given operations conditions and gas properties students make compression power
calculation.

TeMbl NPaKTUHYECKUX 3aHATHIA:

1. Students study and explore the specific examples of two basic types of compressors in
gas transmission.. Comparisons between compressors.Paznen 4. Komnpeccopuwvie
cmanyuu u nonymusie mpyoonpoeoowst (Compressor stations and associated pipeline
installations).

Goals and objectives of the compressor stations and associated pipeline installations

application.

Tembl JeKkumii:




1. Compressor drivers (gas turbine and electric motor drivers).

2. Reduction and metering stations.

3. Filters. Heaters.

Tembl IPaKTHYECKUX 3aHATHA:

1. Pressure reduction and regulation system.

2. Compressor stations spacing (effect of the number of compressor stations on total
power).

Pa3znen S. Ynpasnenue u asmomamuszayua cmanyuii oopadbomku 2aza (Gas processing
plant controls and automation).

General information about the early methods of gas plant automation.
TeMbl JeKUMi:

1. Control of equipment and process system.

2. Gas gathering, treating, dehydration.

3. Centrifugal compressor and pumps.

Tembl IPaKTHYECKUX 3aHATHA:

1. Programmable logic controller.

2. Sulfur recovery, liquids recovery

Pasnen 6. Ikonozuueckue acnekmwvl o00padbomku 2aza u €20 UCNOIBL30BAHUA
(Environmental aspects of gas processing and use).

Students study and explore the environmental impacts on natural gas processing.

Tembl JeKkumii:

1. Air pollutant emissions.

2. Gas flaring emissions.

3. Methane emissions.

TeMbl NPaKTUYECKUX 3aHATHIA:

1. Pollution prevention.

2. Emissions from natural gas use (smog formation, greenhouse gas emissions, and
industrial and electric generation emissions).

Pasznea 7. Ocnosnuie y3avt u modyau 2azoeoit mypounst (Gas turbine major components
and modules).

General information about the using of turbines in critical industries (power generation, oil

and gas, process plants, aviation as well domestic and smaller related industries).

Tembl JeKUMi:

1. Compressors.

2. The centrifugal flow compressor principles of operation, construction, impellers,
diffusers.

3. The axial flow compressor principles of operation, construction, rotors, operating
conditions, air flow control.

Tembl IPaKTHYECKUX 3aHATHA:

1. Combustion chambers and their types.

2. Combustion process, fuel supply.

Paznen 8. Muxkpomypounvl, monnuensvie 3n1emenmsl U 2UOPUOHBIE CUCHEMDbL
(Microturbines, fuel cells and hybrid systems).

General information about the using, application and construction of microturbines and
hybrid systems.

Tembl JeKkumii:

1. Microturbine generators classification.

2. Fuel cells.

3. The basics of fuel cell technology.

TeMbl NPaKTUYECKUX 3aHATHIA:




l.
2.

Students study Siemens Power Generation’s.
Students pass the tests, participate in conversations, discussions and seminars according.
5. Opranuszaunusi caMOCTOSITEJIbHOM PadOTHI CTYIECHTOB

CamocrosaTenbHass paboTa CTYJEHTOB TMPH  HM3YYEHUU  JAUCHUIUIMHBL  (MOJIYJIs)
IpeIyCMOTPEHA B CIEAYIOMIMUX BHIAX U POpMax:

PabGora ¢ IeKIMOHHBIM MaTepHaloM, MOMCK M 0030p JHUTEpPaTyphl U JIIEKTPOHHBIX
MCTOYHUKOB MHGOPMAITUH 110 UHAUBHIYAILHO 33JaHHON mpobieme Kypca;

N3ydenne TeM, BBIHECEHHBIX Ha CAMOCTOSATEIHHYIO MMPOPAOOTKY;

BrimonHeHHe JoMaNTHUX 3aJaHuH;

[ToaroroBka K MPaKTUYECKUM 3aHATHUSIM;

AHanu3 HayYHBIX MYOJIMKAIIH 110 3apaHee OMpeAeTICHHON MPernojaBaTelieM TeME,
[ToaroroBka K OLIEHUBAIOIIUM MEPOITPUATHUSIM.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieyeHHe U C UM ILTHHBI

6.1. YueOHO-MeTOAMUYECKOE 00ecIIeueHHe

1.

OcHoBHas JuTEpaTypa:

Rajput, R. K.. Internal Combustion Engines. (Including Air Compressors and Gas
Turbines and Jet Propulsion) : textbook. S. I. Units / R. K. Rajput. — 2nd ed.. — New
Delhi:  Laxmi  Publications (P) LTD, 2013. - 1028 p.. il
(http://catalog.lib.tpu.ru/catalogue/advanced/document/RU%S5CTPU%5Cbook%5C287904)
Boyce, Meherwan P.. Gas Turbine Engineering Handbook / M. P. Boyce. — 4th ed.. —
Boston: Elsevier Ltd, 2012. — 956 p.: il.
(http://catalog.lib.tpu.ru/catalogue/advanced/document/RU%5CTPU%5Cbook%5C245693)
Rayaprolu, Kumar. Boilers : a Practical reference / K. Rayaprolu. — New York: Taylor
& Francis CRC Press, 2012. — 579 p-:
(http://catalog.lib.tpu.ru/catalogue/advanced/document/RU%S5CTPU%5Cbook%5C277777).
JlonotHUTE/ILHASI JIUTEPATYpA:

Meerschaert, Mark M.. Mathematical Modeling / M. M. Meerschaert. — Second edition.
— San Diego: Academic Press, 1999. — 351 p.
(http://catalog.lib.tpu.ru/catalogue/advanced/document/RU%SCTPU%5Cbook%5C14043)
KpaiinoB, Anekcanap BanepnreBuu. IlpodeccnoHanbHBI aHTIMHCKUN S3BIK IS
CTYJIEHTOB TEIJIOOHEPreTUYECKUX CIEUUaTIbHOCTEH U HHEProMalIMHOCTPOSHUS
yueOHOe mocoome misa By3oB / A. B. Kpaitnos, I'. B. IlIBanoBa; HamuonambHBIH
uccienoBarenbckuit Tomckuit momutexandeckuii yausepcuret (TITY). — Tomck: U3a-
BO TIIY, 2010. - 140 c.: HJI.
(http://catalog.lib.tpu.ru/catalogue/advanced/document/RU%5CTPU%5Cbook%5C209885)

6.2. UndopmMannoHHoOe U MPOrpaMMHOe obecreyeHmne
Internet-pecypcesl (B 1.4. B cpene LMS MOODLE u np. o6pa3oBartesibHble 1 ONOINOTEUHbIE

pecypchl):

1.

2.

DJIeKTPOHHBIA KaTanor TOMCKOTO PErHOHAIBHOrO OHOJMOTEYHOrO KOHCOPIIMyMa
(http://arbicon.tomsk.ru);
ApxuB HayuHBIX KypHas0oB «Neicon» (http://archive.neicon.ru);



http://catalog.lib.tpu.ru/catalogue/advanced/document/RU%5CTPU%5Cbook%5C14043
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/26016
http://arbicon.tomsk.ru/
http://archive.neicon.ru/

3. EnmmHas  rocynmapctBeHHas — MHQoOpmalHOHHas HUOKTP

(http://rosrid.ru).

CUCTEMA yd€Ta

JluueHsnoHHoe mnporpamMmHoe obecneyeHHe (B coorBeTcTBUM ¢ IlepeuHem nHUeH3HOHHOrO
nporpammuoro obecneyenus TIIY):
1. MS Office 2010/2013/2016

7. OcoOn1e TpeﬁoBaHHﬂ K MATEPHAIBHO-TEXHHYECCKOMY o0ecrieUeHHIO JHCIHILIHHBI

B yuyeOHOM mnpouecce HcHojib3yeTcs cleayiolee jgabopaTropHoe o0O0OpyIOBaHHE s
MPaKTHYECKHX U JTaOOPAaTOPHBIX 3aHSATHIA:

3aHATHH BCEX THMOB, KypCOBOIrO
MPOEKTHPOBAHHSA, KOHCY/bTALIUH, TEKYLLEro
KOHTPOJIS U POMEXYTOUYHOH aTTecTaunH
(yuebHas nabopartopus)

634034 r. Tomckas obnacts, ToMck, np.
Jlenuna 30, a, yueGHbIH kopryc Ned,
ayauropus 403

Ne HaumeHoBaHHe crieuHaIbLHbIX NMOMeLUEHHH HaumenoBatue 06opyaoBaHHs

1. | Ayauropus ois npoBeaeHUs y4eOHbIX Maker ['TTA-32 Jlagora — | wir.; Maker
3aHATHH BCEX THUIOB, KypCOBOrO rxommnpeccopa — | wr. Jlocka ayaMropHas
MPOEKTHPOBAHHS, KOHCYJIbTALIMH, TEKyLLEro | moBopoTHas - | wr.; Komnnekr yueOHoi mebenu
KOHTPOJI M MPOMEXYTOYHOH aTTeCTaUHUH Ha 48 mocagouHbiX Mect; KomnbioTep - | wr.;
(yuebHas naboparopwusi) [Tpoekrop - | wr.
634034 r. Tomckas obnactb, ToMck, np.
Jlenuna 30, a, yueGHbIH kopryc Nod,
ayautopus 401

2. | Ayauropus qis npoBeaeHUs y4eOHbIX CreHa MMHTaLMOHHBIH cHcTeMbl oToruieHus M 'BC

¢ HaBeCHbIM KOTJIOM - | wT.; Koren Vitodent 100-
W 26 kBT, onHOKOHTYpHBbIH ¢ 610KOM yrnipaBieHUs
1 apmatypo# - | wr.; CreHa UMHTaLMOHHbBIH
cucreMbl otorneHus U 'BC ¢ HanoabHBIM KOTI0M
- 1 wr.; locka ayauropHas noBopoTHas - | wr.;
Komrmekt yue6HOH Mebenun Ha 48 mocamouHbIX
MecCT; 30HT BbITSXHOM - 2 wT.; KomnbtoTep - |
wr.; [Ipoektop - 1 wir.

Paboyass nmporpamma coctaBieHa Ha ocHoBe OOLueH XxapaKTepUCTHKH 0Opa3oBaTeIbHOM
nporpamMmel 1o HanpasieHuto 13.03.01 TennosHepretuka u TeruioTexHuka / Arperarbl
3JIEKTPOCTAHLMN M ra3olnepeKkayuBaloOLMX CUCTEM / ArperaTsl ra3onepekayHBarolIUX CTaHLHH
(npuema 2019 r., oyHas popma 06ydeHHs).

Pa3pabotuuk(u):

JIOMKHOCTH DHUO

JIOUEHT, K.T.H.

['unp A.B.

Béanuce
/A

[Iporpamma omobpeHa Ha 3acenaHud HayuyHo-oOpa3oBatensHoro ueHtpa M.H. byrakoa
(npotokoi or 30.05.2019 r. No29).

3aBeayrowui kabeapoi — pykoBOAUTENb

HOII 1.H. byrakosa Ha npaBax kadenpsl,
I.T.H., npodeccop W

\./ MNOAMUCH

/ 3aBopuH A.C./
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