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1. Ileaan ocBOEeHMSI AN CHMIIJIMHbBI

[ensiMu OCBOEHUS TUCIUILIMHBI SBJIsETCsl GOPMUPOBAHKE Y O0YUYaAIOLIUXCsl OTPEAEIEHHOTO

OOIT (m. 5.4 OO6meii xapakrepuctuku OOII) cocraBa KOMNETEHIMA IS TOATOTOBKHA K
poheCCHOHATTFHOMN IeATEILHOCTH.

. CocrapJsionye pe3yJIbTATOB 0CBOCHHS
HnaukaTopbl 10CTHKeHHs] KOMIIeTeHIHIH
Kon (1eCKpPUNTOPbI KOMIIETEHLIUHN)
HaumenoBanue
KOMIIETEHIIH HanMeHoBaHHe HHAMKATOPA
KOMIIETEHIH Kon HanmenoBanue
JAO0CTHKEHH S Kon
HHIMKATOpa
Brnaneer nuceMeHHOM
pedbio Ha yPOBHE,
HEOOXOIUMOM 1
JIOCTaTOYHOM JJIs1
Bepner nenoByro nepenucky Ha YK(V)-4.4B1
OCYIECTBICHUS
rOCyJapCTBEHHOM U HHOCTPAHHOM o
" MIICHMEHHOH
SI3BIKAX C y4eTOM 0COOCHHOCTEH KOMMYHHKALIN Ha
N.YK(V)-4.4 CTHJIUCTHKH OQHIHAIBHBIX H Y
HHOCTPAHHOM SI3bIKE
Heo(pUIUATbHBIX ITHCEM U
. 3HaeT Mop¢onoruueckue,
CnocobeH COLIMOKYJIBTYPHBIX Pa3iHini B
(hopmare KOppecIoHJeHIUH CHHTAKCHIECKUC,
OCYILECTBIATH
opdorpaduueckue
€II0B YK(Y)-4.431
A yio ™ 0COOEHHOCTH
KOMMYHHKAIIHIO B
- COBPEMEHHOTO
YCTHOH 1
. HMHOCTPAHHOTO SI3bIKa
[IHCHMEHHOM Bnaneer HaBbIkaMu
VK4 (opuax a Hcnone3yer auanor Juist BeJICHHs KOPPEKTHOH
rOCY/IapCTBEHHOM yer A A YK(Y)-4.5B1 . PP
S3BIKE COTPYIHUYECTBA B YCTHOU KOMMYHHUKAITHU
N aKaJleMM4ECKOH KOMMYHHUKALHN Ha MHOCTPaHHOM SI3bIKE
Poccuiickoit
OOIEHHS C y4ETOM JIMYHOCTH ‘YMeeT Joru4ecku BepHO,
Denepanuu u cobece o
HHKOB, HX apryMEHTHPOBAHO H SICHO
HMHOCTPaHHOM(- A > N P P
BIX) A3IKE(-3X) KOMMYHHKaTUBHO-PE4EBOI YK(Y)-4.5V1 CTPOUTH YCTHYIO peub Ha
HLYK(Y)-4.5 CTpaTEerny ¥ TAKTHKH, CTCHICHH MHOCTPAHHOM S3bIKE,
’ ' o(HIHaTEHOCTH OOCTAaHOBKY; JIeTaeT BEIBOJBI
(opMHpYeT 1 apryMEeHTHPYET 3HaeT JICKCHYECKUE
COﬁCTBeHHy}O OLICHKY OCHOBHBIX €IUHUIIBI,
uziel yJaCTHUKOB JHAora rpamMMaTHYCeCKHe
(CKyccum) B COOTBETCTBHU C VK(VY)-4.531 KaTeropuu U CTPYKTYphI,
MOTPEOHOCTSIMU COBMECTHOM UCHOJIb3yEMbIE B YCTHOM
JIeATEIbHOCTH o01eHnn Ha
HHOCTPAHHOM SI3bIKE
Bragneer ombiToM aHanM3a
SIBICHUII ¥ IPOIIECCOB B
TEIIOHEPTETHYECKHX 1
OITK(Y)-3.1B1 P
TEIIOTEXHIYECKHX
CHCTeMax, almnaparax 1
arperarax
CnocobeH P
IeMOHCTPHPOBATE ‘YMeeT BBISBIATh
hup CYIIHOCTB
HpHMEHEHHE
OCHOBHBIX JleMOHCTpHpYeT TIOHHMaHHe TEpPMOJMHAMUYECKHUX,
OCHOBHBIX 3aKOHOB TEIIOMAacCOOMEHHBIX,
€nocodon TEPMOANHAMUKIL THAPOTa30JMHAMIYECKHX
IOy HCHW, TennorvlacpcooGMeHa I[BI:DKCHPIH OIK()-3.1¥1 S{BJ'IpeHHﬁ Y TIPOLIECCOB U
OIIK(Y)-3 npeoOpa3oBaHus, N.OIIK(Y)-3.1 > p
AHCIIONTA 1 JKUAKOCTH M Ta3a JUll aHaIIN3a MPUMEHATH UL UX
P P SIBJICHUI ¥ IPOLIECCOB B pacuera
HCTIONB30BaHUS
TEIUIOIHEPTETHIESCKHX U COOTBETCTBYIOILHE
TETUIOTHI B
TEIIOTEXHMYECKHX CHCTEMax 3aKOHBI
TEIIOTEXHUYECKHI
3HaeT OCHOBHBIE
X YCTaHOBKax M
cucTeMax

OIK(Y)-3.131

(1)H3PI‘{CCKI/IC SABJICHUS U
3aKOHBI TEXHUUECKOM
TEPMOAUHAMUKH,
TeHHOMaCCOO6MeHa,
TUAPOTAa30IMHAMUKHA U UX
MATEMATU4YCCKOC

ONNHMCAaHUC

2. Mecto nucuumiauHbl (MoayJisi) B crpykrype OOII

JucrunnuHa oTHOcUTCS K 0a30Boil wactu bioka 1 ydeOHOoro mmana oOpaszoBaTenbHOU

IIPOTrpaMMBI.



3. [lnanupyemple pe3yabTaThbl 00y4eHHUs M0 JUCHUIINHE

[Tocne ycrentHoro OCBO€HUsI JUCIUILIMHBL 0yayT chOpMHUPOBaHBI PE3YIbTAThl O0yUEHUSI:

Il1annpyemble pe3ysibTaThl 00yYeHHsI 110 AMCIUILUTHHE HWupuxarop
Kon HaumenoBanue JOCTHKEHMSI
KOMIICTCHITHH
P 1 | 3Hare nmpupoay, BUIbI U GOPMBI KOMMYHHUKAIIHHA, TPO(HECCHOHATILHOTO, WLYK(Y)-4.4
COITMAJILHOTO U OBITOBOTO OOIICHUS HYR(Y)-4.5
PA2 | 3Harek CYIIHOCTH U 3HAYEHUS HH(POPMAIMH B PA3BUTHH COBPEMEHHOIO gzﬁggj‘s‘
o0mecTBa ' '
PI3 | BocipuHumars 1 00pabaThiBaTh B COOTBETCTBUH C ITOCTABJICHHOM LIETBIO WYK(Y)-4.4
Pa3IMYHYI0 HHG)OPMAIIMIO HA HHOCTPAHHOM SI3bIKE HYR(Y)-4.5
P4 | BBIIONHATH MUCHMEHHBIM IEPEBOJI IEUYATHBIX TEKCTOB C HHOCTPAHHOTO SA3bIKA HH(')Y1§<123§41
Ha PYCCKHI ¥ C PYCCKOTO A3bIKA HA HHOCTPAHHbINA B PAMKax
npodecCuoHaIbHON chepbl OOIICHUS
PA 5 | IlpuMeHSTh HOPMBI ICIIOBOW KYJIBTYPhI, PYCCKOTO U HHOCTPAHHOTO SI3BIKA IS gzﬁggi‘s‘
YCTHOTO M MTUCHMEHHOTO OOIICHUS, B TOM YHCIIE POGECCHOHATBLHOTO VLOTIK(Y)-3.1
P 6 | Brazerh HaBbIKaMM IyOJIMYHON M HAyYHOM PEUH, BEICHUS TUCKYCCHH U HYR(Y)-4.5
MIEPErOBOPOB, MPAKTHYECKOTO aHAIN3a JIOTUKHU Pa3IMIHOTO POja
pacCyXIeHHI

OneHoYHbIE MEPONPUSITHS TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTallui IPECTaBICHbI B
KaJICHJIApHOM PEUTHUHT-TUIAHE TUCUUTLUTAHBIL.

4. CTpyKTypa U coepKaHHue IUCUUILTHHBI

OcHoBHbIe BUbI y4eOHOMH 1eATeJIbHOCTH

Pasjenbl AMCHUIIMHBI DopMupyemblii Bujbl yueOHOI 1eATeIbLHOCTH Oobem
pe3yJbTar BpeMeHH, Y.
00y4yeHus no
JAUCHUILIUHE
Pasznea 1. OcHOBBI TE€OpUM PO 1, P/ 2, | Jlekuuu 4
npupoaHoro ra3a (Natural gas P/ 3, P/ 4, | [IpakTrueckue 3aHITUS 8
fundamental) PII5, P16 | CamocrosTensHas pabora
Pa3nen 2. OcHoBBI 00padoOTKHU P 1, P/ 2, | Jlekiuu 4
npupoaHoro rasa (Basic concepts P/ 3, P14, | [IpakTudeckue 3aHATHS 8
of natural gas processing) PII5, P16 | CamocrositensHas pabora
Paznen 3. Caxarue mnpupoanoro | P/ 1, P/ 2, | Jlekuun 8
raza (Natural gas compression) P/ 3, P/ 4, | [IpakTHuecKue 3aHIATHS 8
P15, P16 | CamocrositennHas pabora
Paznen 4. Komnpeccopusie | PJ{ 1, P/[ 2, | Jlekuun 8
CTAHIIUH " nonytHble | PJ1 3, P/1 4, | [Ipaktudeckue 3aHsATHS 8
TPYOONIPOBOABI (Compressor | PL5, P16 | CamocrosTensHas pabora
stations and associated pipeline
installations)
Paznen 5. Ynpasienune u| PIA1,PI2, | Jlekiuu 8
AaBTOMATH3ALUA cranuuii | PI1 3, P/1 4, | [lpakTtudeckue 3aHsATHS 8
o0paborku raza (Gas processing | PA5 PA6 | Camocrosrensnas pabora
plant controls and automation)
Pa3znen 6. Dxosornueckue acnektsl | PJ[ 1, PJ1 2, | Jlekiun 8
00padoTKHu rasa " ero | P13, P/ 4, | [IpakTudeckue 3aHATHS 8
ucnoab3oBanusa  (Environmental | PA5 PA6 | Camocroarensnas pabora
aspects of gas processing and use)




Paznen 7. OcHoBHble y3aml u | P 1,PJ[2, | Jlekuuu 6
moayau ra3oBoil TypOunbl (Gas | P/l 3, P/[ 4, | Ilpaktrueckue 3aHATHS 10
turbine major components and | PA5 PA6 | Camocrosrensnas pabora
modules)

Pa3nen 8. Muxkpotypounsl, | PJ[ 1, P12, | Jlekuuu 5
TOIJINBHBIE 3JIeMEeHThI u | PI 3, P4, | [IpakTudeckue 3aHATHS 12
ruopuIHbIe cuctembl | P15, PIL6 | CamocTosrensnas pabora
(Microturbines, fuel cells and

hybrid systems)

Coneprkanue pa3ieNnoB AUCIUTUINHBL:

Paznen 1. Ocnoswvt meopuu npupoonozo 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 JeKkumii:

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 NpakTUYECKUX 3aHATHIA:
1. Students pass the tests, participate in conversations, discussions and seminars according.

Pa3znen 2. Ocnoswt 0o6padomku 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 JeKkumii:
1. Scope of natural gas processing.
2. Effect of gas type in field processing.

Tembl NpaKTHYECKUX 3AHATHIA:
1. Goals and objectives of the gas processing application.
2. Students pass the tests, participate in conversations, discussions and seminars according.

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

Suaxomames C munamu u KOHCMPYKYUAMU B00SIHbIX 3KOHOMa123€p06 u
6030)/’)607’10002[)66617]’[6]1612. Komnonosounvimu PEWEHUAMU U npoyeccamu menﬂonepe()aqu 6
HU3KomemnepamypHvlx NO6EPXHOCMAX Hacpeasd.

Tembl JeKkumii:

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 NpaKTHYECKUX 3AHATHIA:
1. Students study and explore the specific examples of two basic types of compressors in gas
transmission.. Comparisons between compressors.Pa3nen 4. Komnpeccopnvie cmanuyuu u



nonymmnsle 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 NpaKTHYECKUX 3AHATHI:
1. Pressure reduction and regulation system.
2. Compressor stations spacing (effect of the number of compressor stations on total power).

Paznen 5. Ynpaenenue u asmomamuzayus cmanyuii oopadvomku 2aza (Gas processing plant

controls and automation).

General information about the early methods of gas plant automation.

Tembl JeKkumii:

1. Control of equipment and process system.
2. Gas gathering, treating, dehydration.

3. Centrifugal compressor and pumps.

TeMbl NpakTHYeCKUX 3aHATHIA:
1. Programmable logic controller.
2. Sulfur recovery, liquids recovery

Pasnen 6. Ixonozuueckue acnekmul 0opadomrku 2aza u e2o ucnonvzoeanus (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 NpaKTHYECKUX 3AHATHIA:

1. Pollution prevention.

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

Paznen 7. Ocnoenvie y3nvt u moodynu 2azoeoii 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 JeKkumii:

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 NpaKTHYECKUX 3AHATHIA:
1. Combustion chambers and their types.
2. Combustion process, fuel supply.




Pasznen 8. Mukpomypounvl, monauenvie 3riemenmosl U UOPUOHBIE CUCHEMBbL

(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 NpaKTHYECKUX 3AHATHIA:
1. Students study Siemens Power Generation’s.
2. Students pass the tests, participate in conversations, discussions and seminars according.

5. Opranusanusi CaMOCTOAITEILHOM PadoThI CTY/ICHTOB

CamocrodrenbHas paboTa CTYACHTOB IPU U3yYSHUHN TUCIMILIMHBI (MOYIS) IPEIyCMOTpEHa B

CIeNYIONMUX BUIaX B popMax:

6.

Pabora ¢ neKUMOHHBIM MaTepHaioM, HMOUCK U 0030p JUTEpaTyphl M JIIEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIUH 110 MHIUBHUYaJIbHO 33JaHHOM pobieme Kypcea;

N3ydenne TeM, BBIHECEHHBIX HA CAMOCTOSATEIBHYIO MPOPAOOTKY;

BrimtonmHeHNE TOMAITHUX 3aJaHHIT;

[TonroroBka K MPakTUYECKUM 3aHSATHSIM;

AHanM3 HayYHBIX MyOJUKAIMi 110 3apaHee ONpeCIICHHON NP0 aBaTelieM TeME;
[ToarotroBka K OLEHUBAIOLIUM MEPOTPUATHSM.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieyeHHe TN C N ILTUHBI

1. YueGHO-MeTONMYECKOE 00ecniedeHne

1. 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)

2. 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%S5CTPU%5Cbook%5C245693)

3. 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).

JlonoJHUTeILHAA JTUTEPATYypa:

1. 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%S5CTPU%5Cbook%5C14043)

2. Kpaitnos, Anekcannp BanepseBuu. [IpodheccnonanbHbIi aHTTUIACKUH S3BIK AJISI CTYICHTOB
TEIJIOPHEPTeTUYECKUX CHEIHATIbHOCTEH M SHEProMallMHOCTPOCHHUS : yueOHOe Mmocobue
st By30B / A. B. Kpaitnos, I'. B. I1IBanoBa; HanmoHanbHbIN HCclieoBaTeNbCKUM TOMCKUT
nonmutexanueckuit yausepcuter (TITY). — Tomck: Uzn-Bo TIIY, 2010. — 140 c.: w.
(http://catalog.lib.tpu.ru/catalogue/advanced/document/RU%S5CTPU%5Cbook%5C209885)



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

6.2. UudopManimoHHOe ¥ MPOrpaMMHoOe odecrnievyeHune

Internet-pecypcsi (B T.4. B cpene LMS MOODLE u ap. o6paszoBarenbHbie U OMOIUOTEUHBIC
pecypcehl):
1. DnexkTpoHHBI KaTajor TOMCKOrO pErHOHaJIbHOTO OWOIMOTEYHOTO KOHCOPIMyMa
(http://arbicon.tomsk.ru);
2. ApxwuB HaydHbIX XypHaIOB «Neicony (http://archive.neicon.ru);
3. Enwmnas rocymapctBenHas nadopmarmonnas cuctema yuera HUOKTP (http://rosrid.ru).

JlueH3noHHoe nporpaMmHoe obecrieuenue (B cooTBeTcTBUU ¢ IlepeyHeM JIMIIEH3HOHHOTO

nporpamMmHuoro ooecnedenus TIIY):
1. MS Office 2010/2013/2016 — makeT 0pHUCHBIX MPOrpamm;

7. OcoOblie TpeOGoOBaHUsI K MAaTEePHAIbHO-TEXHUYECKOMY 00eCIe4eHHI0 1M CHMIIIMHbI

B yuyeOHOM mpouecce HCHONB3YETCS Cleayomee J1adopaTtopHoe OO0OpYyJOBaHUE IS
NPaKTUYECKHUX U 1a00PaTOPHBIX 3aHATHH:

Ne HaumeHoBaHMe crienMaJbHBIX HaumenoBanne 000py0BaHust
NOM ellleHU I
1. | Ayauropus 1uig npoBeeHHs Makxer I'TIA-32 Jlagora — 1 mt.; MakeT kommnpeccopa — 1 mrT.
y4eOHBIX 3aHITUI BCEX TUIIOB, Hocka aynutopHas moBopoTHas - 1 mrt.; Komruiekt yueOHOH
KYPCOBOTO IPOCKTHPOBAHHS, MeOenn Ha 48 mocagouHbix MecT; Kommetorep - 1 mit.;
KOHCYJIbTallMH, TEKYLIETO IIpoekrop - 1 mT.

KOHTPOJIS U TIPOMEKYTOTHOM
aTrecTaruu (yacOHas
nabopaTopus)

634034 r. Tomckast 001aCTh,
Towmck, mip. Jlenuna 30, a,

y4eOHbIi Kopiryc Ned,
aymutopus 401

2. | Ayautopus uid IpOBEIeHUS Crena MUTalMOHHBIN cucTeMsbl oToruieHus U I'BC ¢
y4eOHBIX 3aHATHI BCEX THUIIOB, HaBecHBIM KoTiioM - 1 miT.; Koren Vitodent 100-W 26 xBr,
KYpPCOBOTO MPOEKTHPOBAHHUS, OTHOKOHTYPHBIH ¢ OJIOKOM YIIpaBJICHUS 1 apMaTypoit - 1 mT.;
KOHCYJbTAIUH, TEKYIIETO CreHa IMUTAIIMOHHBIN cucTeMbl oToruieHus u I BC ¢
KOHTPOJIA ¥ IPOMEKYTOTHOM HaAIMOJBHBIM KOTJIOM - 1 T.; JlocKa ayauTopHas mOBOpPOTHAS -
aTrecTaruu (yacOHas 1 mrt.; KoMiutekt yueOHoMH Mebenu Ha 48 1mocaIouHbIX MECT;
nmabopaTopusi) 30HT BBITSKHOM - 2 T.; Komnerotep - 1 wrt.; [IpoexTop - 1
634034 r. Tomckast 001aCTh, IIT.
Towmck, mip. Jlenuna 30, a,
y4eOHbIi Kopiryc Ned,
aymutopust 403

Pabouas mporpamMma coctaBieHa Ha ocHOBe OOImiel XapaKTepHCTUKH 00pa3zoBaTeIbHOMN
nporpammbl 1o HampasieHuto 13.03.01 TemmosnepreTuka © TEIJIOTeXHUKA / Arperarbl
AJIEKTPOCTAHLIMI M ra3zonepekaunBaionmx cucreM / KorioarperaTsl U Kamepsl cropanus (nmpuema
2019 r., ounas popma oOydeHwHs).


http://arbicon.tomsk.ru/
http://archive.neicon.ru/
http://rosrid.ru/

Pazpabotuuk(u):

JI0JDKHOCTH Iogtuch DUO
JloneHT, K.T.H. ['unp A.B.

IIporpamma onoGpena Ha 3acenanun Hayuno-oGpasosaressaoro nentpa M.H. byrakoBa (mpoToko
o1 30.05.2019 r. Ne29).

3aBenymomuii Kageapoii — pyKoBOAUTENb

HOII 1.H. ByrakoBa Ha npaBax kadepsi,
J.T.H., mpogeccop ——‘%%’%7”——#3a30pnﬂ A.C/

Cd
MOAIMUCH
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