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1. Ilean ocBOeHMS AU CIMILIMHbBI

HCHHMI/I OCBOCHU NUCHHUIIIIMHBI SABJIACTCA (I)OpMI/IpOBaHI/IC y O6y‘IaIOIJ_II/IXC$I onpez[eneHHoro
OOIl (m. 6. OO6meit xapaktepuctuku OOII) cocTaBa KOMMETEHIMN 11 TOATOTOBKH K
poeCCHOHATILHON IeATEIbHOCTH.

Kon Cocrapisiionue pe3yJbTaTOB 0CBOCHHUS (1eCKPHIITOPbI KOMIEeTeHIUI)
KOMIIeT HaumenoBanune Pe3yabTaTsl
eHIUHI KOMIIeTeHIUHU ocBoenust OOII
Kon HaumenoBanue
VK(Y)-4.B3 BiasieeT ONBITOM CTPYKTYPUPOBAHUS i OOPMIICHHS YCTHOTO
’ COOOILEHHS, IPE3CHTALIMH JIOKJIa[a HA UHOCTPAHHOM SI3BIKE
VK(Y)-4.B4 BuaieeT HaBBIKAMH COCTaBICHUS M O)OPMIICHHS IETOBBIX IIHCEM Ha
’ HWHOCTPAaHHOM SI3BIKE, B TOM YHCIIE B QIEKTPOHHON Cpefie
VK(Y)-4.V4 ‘YMeeT JIOTHYHO, MOCIIEI0BATEBHO U apIyMEHTHPOBAHO BBIPAXKATh
' MBICJIH Ha HHOCTPAHHOM SI3BIKE, JEIATh BBIBOIBI
CriocobeH
OCYLICCTBILATE YMeer aieKBaTHO IPUMEHSTh PEUEBBIE KITUIIE H TPAMMATHIECKUE
JIEJIOBYIO YK(V)-4.Y5 N
CTPYKTYPBI B IMCBMEHHON PEUH.
KOMMYHHKAIHIO B
YCTHOH 1 P2
YK(V)-4 IHCBMEHHOR P3 VYMeeT KOPPEKTHO HCIOTb30BATh HHOSI3BIYHBIE JIEKCHKO-
bopmax Ha YK(Y)-4.Y6 rpaMMaTHYeCKUe CTPYKTYPHI U PO eCcCHOHATBHO-
TOCYIAPCTBEHHOM OPHEHTHPOBAHHYIO TEPMHHOJIOTHIO
1 HHOCTPAHHOM (-
BIX) SI3BIKE (-aX) 3HaeT OCHOBBI CTPYKTYPHPOBAHUS AOKIA/IA U MOATOTOBKU
VK(Y)-4.33 Mpe3eHTalMi Ha MHOCTPAHHOM $I3bIKE, IPUHATHIX B MEXKIYHAPOTHOM
cpene
VK(Y)-4.34 3HaeT npaBuiIa 0(OPMIIEHHUS JETOBBIX MIUCEM JUTS OCYIIIECTBICHHS
’ npodecCHOHaNbHO-OPUEHTHPOBAHHONW KOMMYHHUKAIIUK
VK(Y)-4.35 3HaeT 0a30BYIO JIEKCHKY U NTPO(ECCHOHAILHO-OPUEHTUPOBAHHYIO
) TEPMHHOJIOTHIO HA HHOCTPAHHOM SI3BIKE
CriocoGHOCTBIO
MPUHUMATH U
000CHOBBIBATh
KOHKpPETHbIC
TEeXHUYECKHE 3HaeT TEXHOIOTHYECKHE IPOLIECCH U dHeprocheperaronme
TIK(Y)-3 P8 TIK(Y)-3.31 polt procoeperaiony
PEIICHHS IPU TEXHOJIOTHH YHEPrOMAIIHHOCTPOUTENHHON OTPACITH
CO3JIaHUHU
00BEKTOB
9HEPreTUYCCKOTO
MAaLIHHOCTPOCHHS

2. MecTto gucuuninHsbl B cTpykrype OOIL

JucuuruinHa oTHOcUTCs K Oa3zoBoi yactu bioka 1 ywyeGHOro miana oOpa3oBaTelbHOM
MIPOrpaMMBbl (3JI€KTUBHAS AUCLUIIINHA).

3. Ilnanupyemblie pe3yJbTaThl 00yUeHUs MO TUCHUIIMHE

[Tocne ycrenrtHoro OCBOCHUS AUCIUILTHHBI Oy AyT chOPMUPOBAHBI PE3YJIbTAThI 00YUCHUS:

ILnanupyemble pe3yJbTAThl 00Y4YEHHS 1O JUCIUILIHHE

Kon = P Hal/lM};HOBaHl/le = R

PO 1 3HATh MPUPOJLY, BHE! M (OPMBI KOMMYHHKALIHIi, TPODECCHOHANBHOTO, | (V). TIK(Y)-3
COIIMAIFHOTO M OBITOBOTO OOIICHUSI ’

P12 3HaTh CYyIIHOCTH ¥ 3HaYeHUS HHPOPMALIUU B PA3BUTHH COBPEMEHHOTO YK(Y)4, TIK(Y)-3
o0recTBa ’

P13 Bocnpunnmate 1 06pabaThiBaTh B COOTBETCTBHH C TIOCTABICHHOMN YK(Y)4, TIK(Y)-3
LIEJIBIO PA3JIMYHY0 MH()OPMAIMIO HA HHOCTPAHHOM SI3bIKE ’




P/ 4

BBIMONHATE MUCEMEHHBIH MTEPEBOJI TEYATHBIX TEKCTOB C MHOCTPAHHOTO
SI3BIKA HA PYCCKHI U C PYCCKOTO SI3bIKa HA MHOCTPAHHBIN B paMKax
npodeccuoHaIbHON cepbl O0IIeHUS

VK(Y)-4, TIK(Y)-3

PII 5 [IpuMeHATh HOPMBI 1€TT0BOU KYJIBTYPBI, PyCCKOTO M1 HHOCTPAHHOTO
sI3bIKA VI YCTHOI'O U MUCBbMEHHOI'O OOIIIEHHs, B TOM YHCJIIE YK(V)-4, [IK(Y)-3
npo¢eCcCHOHATBLHOTO
P11 6 Brnanets HaBbIkaMu yOJIMYHON U HAYYHOU pedr, BeJICHUS TUCKYCCUU
U IIEPETOBOPOB, MPAKTUIECKOT0 aHaIN3a JIOTUKHU Pa3IMIHOro poja YK(Y)-4, TIK(Y)-3
pacCyXKACHUU
OnileHOYHBIE MEPOMNPUSITHS TEKYIIETO KOHTPOJIS ¢ TMPOMEXKYTOYHOM aTTecTaluu
MIpe/ICTaBJICHBI B KaJCHAaPHOM PEUTHUHT-TNIAaHE TUCUIUTUTHHBIL.
4. CTpyKTYypa H coiep:KaHue JUCIHIIIHHbI
OcHoBHbIE BU/IbI YUeOHOMH 1eSITeJIbHOCTH
Pa3zjesibl AMCHUMIVIMHBI @opmupyembliii Bujasbi yueOHo JesiTeJbHOCTH Oobem
pe3yabTaTt BpeMeHH, 4.
o0y4eHus 1mo
JUHCHHUIIINHE
Pasznen 1. OcHOBBI TEOpHH PO 1, P2, | Jlekuun -
npupoaHoro rasa (Natural gas P 3,PA 4, | [IpakTuueckue 3aHATHSI 16
fundamental) PI5,PIL6 | CamocTosrensHas pabora 20
Paszgea 2. OcHoBBbI 00padoOTKH PI1,PH2, | Jlekiun -
npupoaHoro rasza (Basic concepts P 3,PA 4, | IlpakTnueckue 3aHATHSI 16
of natural gas processing) PII5, P16 | CamocrosiTensHas pabora 20
Pasnen 3. Cxarue mnpupoanoro | P/ 1, P12, | Jlekuuu —
raza (Natural gas compression) P 3, P14, | Ilpaktnueckue 3aHATHSI 16
P15, P16 | CamocrosTensHas pabora 20
Pa3nen 4. Kommnpeccopnbie | P/{ 1, PJ] 2, | Jlekuun —
CTAHINU " nonytHbie | P/1 3, P/1 4, | [Ipaktuueckue 3aHsITHS 16
TPyOONPOBOALI (Compressor | P15, P16 | CamocrosTenbnas padora 20
stations and associated pipeline
installations)
Paznen 5. YunpasieHue u| PIA1,PI2, | Jlekiuu —
ABTOMATH3ALUSA cranumii | P/ 3, P/ 4, | [IpakTudeckue 3aHsTHS 16
o0paborkm rasza (Gas processing | PA5, PI6 | Camocrosrensnas paGora 20
plant controls and automation)
Paznen 6. Oxoaornueckue | P/ 1, P11 2, | Jlekiun -
acnekTbl o0pa0orku rasza u ero | PJ[ 3, P/ 4, | [IpakTuueckue 3aHATUS 16
ucnoiab3oBanuss  (Environmental | PS5, PIL6 | Camocrosrensnas paGora 20
aspects of gas processing and use)
Paznen 7. OcnoBuble y3abl u | P/ 1, P/ 2, | Jlekuuu —
moayau raszosoii TypOunbl (Gas | P/ 3, P/I 4, | [IpakTuueckue 3aHATHUS 17
turbine major components and | PA5 PA6 | Camocrosrensnas pabora 19
modules)
Pa3znen 8. Mukpotypounsl, | P/ 1, P/12, | Jlekuuu —
TOILJIMBHbIE 3J1eMEeHThI u | PJ 3, P4, | [IpakTHueckue 3aHATHUS 16
rubpuaHbIe cucrembl | PS5, P16 | Camocrostenshas pabora 20
(Microturbines, fuel cells and
hybrid systems)




CopneprkaHue pa3aesioB JUCITUTIINHBI:

Paznen 1. Ocnoevt 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 IPaKTHYECKUX 3aHATH:

1. Students pass the tests, participate in conversations, discussions and seminars according.
Gas sources (non-associated gas, associated gas).

The main natural gas properties.

The natural gas value calculation by Btu content.

The main methods of gas transportation

oW

Pa3[1e.11 2. Ocnoevl obpabomku 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 IPaKTHYECKUX 3aHATH:

1. Goals and objectives of the gas processing application.

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

3. Scope of natural gas processing.

4. Effect of gas type in field processing.

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

3uakomames ¢ munamu U KOHCMPYKYUAMU — BOOAHBIX  DKOHOMAU3EpO8 U
6030yxonoooepesamerneil. KomMnoHogounviMu peuteHusmu u npoyeccamu menionepeoayu 6
HU3KOMeMNEPAmypHbIX NOBEPXHOCHAX HA2Pead.

TeMbl MPAKTHYECKUX 3AHATHIA:

1. Students study and explore the specific examples of two basic types of compressors in gas
transmission.. Comparisons between compressors.Compressor selection (considerations
and “process designed parameters”, additional requirements and features).

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

Pasznen 4. Komnpeccopuvie cmanyuu u nonymnsie mpyoonpoeoovt (Compressor stations
and associated pipeline installations).

Goals and objectives of the compressor stations and associated pipeline installations
application.

TeMbl NPaKTHYECKUX 3AHATHIA:

Pressure reduction and regulation system.

Compressor stations spacing (effect of the number of compressor stations on total power).
Compressor drivers (gas turbine and electric motor drivers).

Reduction and metering stations.

Filters. Heaters.

DR W=

Pa:me.ﬂ 5. VYnpaenenue u asmomamuzayua cmanyuit oopaoomku caza (Gas processing
plant controls and automation).

General information about the early methods of gas plant automation.
TeMbl NPaKTHYECKUX 3AHATHIA:

Programmable logic controller.

Sulfur recovery, liquids recovery

Control of equipment and process system.

Gas gathering, treating, dehydration.

Centrifugal compressor and pumps.

DR =

Pa:me.ﬂ 6. JKonocuueckue acnekmuvlt 00padbomKu 2aza U €20 UCHOJIb3OGAHUA




| (Environmental aspects of gas processing and use).

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

Tembl IPaKTHYECKUX 3aHATHIA:

1. Pollution prevention.

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

3. Air pollutant emissions.

4. QGas flaring emissions.

5. Methane emissions.

Pasznen 7. Ocnognovie y3nvt u mooyau 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 NPaKTHYECKUX 3AHATHIA:

Combustion chambers and their types.

Combustion process, fuel supply.

Compressors.

The centrifugal flow compressor principles of operation, construction, impellers, diffusers.
The axial flow compressor principles of operation, construction, rotors, operating
conditions, air flow control.

S

Paznen 8. Muxkpomypounst, monaugnvlie 31emenmvl U 2UOPUOHBIE  CUCHIEMDbL
(Microturbines, fuel cells and hybrid systems).

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

TeMbl NPaKTHYECKUX 3AHATHIA:

Students study Siemens Power Generation’s.

Students pass the tests, participate in conversations, discussions and seminars according.
Microturbine generators classification.

Fuel cells.

The basics of fuel cell technology.

SNk W=

5. Opranmszauusi caMOCTOSITEJIbHOM Pa0dOThI CTYIEHTOB

CamocrositenbHas paboTa CTYAEHTOB IPH H3Y4YEHUHM JUCLMIUIMHBI NPEIyCMOTpEHa B
CJICAYIOUINX BUAAX U popMax:

— Paborta ¢ NeKIMOHHBIM MaTepHaloM, MOUCK U 0030p JUTEPATypbl M 3JIEKTPOHHBIX
HCTOYHHUKOB MH(OPMALIMY 110 UHAUBUYaJIbHO 331aHHON IIpobieMe Kypcea;

— M3ydenue TeM, BHIHECEHHBIX HAa CAMOCTOSITEIbHYIO IPOPAOOTKY;

— BrInonHenue qoManiHUX 3alaHui, pacueTHO-rpaduuecKux padoT;
[ToaroroBka k 1abopaTopHbIM paboTaM, K MPAKTHUECKUM U CEMHUHAPCKUM 3aHATHUSM;
AHanu3 Hay4YHBIX MyOIMKaLuUi 10 3apaHee ONpeAeTICHHOM MperoiaBaTesieM TeME;
— IloaroroBka K OLIEHMBAIOLIUM MEPONPUATHUSAM, 3a4ETY;

6. YueOHO-MeTOAMYeCKOEe U HH(POPMALIMOHHOE 00eceuyeHue TUCIHIIMHBI

6.1. YueOHO-MeTOAMYECKOE O0ecIieueHue

OcHoBHasi JuTEpaTypa
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%S5Cbook%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).

JlonotHUTeILHAS JTUTEpPaTypa

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. KpaiinoB, Anekcannp BanepreBuu. IIpodeccroHanbHbIii aHTIUNACKUN  SI3BIK IS
CTYJICHTOB TETNIODHEPTETUYECKUX CHEIMATILHOCTEH M YHEPrOMAITUHOCTPOCHUS | yueOHOe
nocobue s By3oB / A. B. Kpaitnos, ['. B. IlIBamora; HammonansHbII
uccaenoparenbckuit Tomckuit nonurexundyeckuit yausepcutet (TIIY). — Tomck: U3n-Bo
TITY, 2010. — 140 c.: W1
(http://catalog.lib.tpu.ru/catalogue/advanced/document/RU%S5CTPU%5Cbook%5C209885)

6.2. UudopMmaninoHHoe ¥ mMporpaMMHoe odecrnevyeHmne

Internet-pecypcet (B T.u. B cpene LMS MOODLE u gp. oOpa3oBaTenbHble H
OMOIMOTEYHBIC PECYPCHI):
HNudpopmannonHo-cIpaBoYHbIE CHCTEMBI:
. Wndopmanmonno-crnpaBounas cucrema KOJIEKC
ITpodeccnonanpubie ba3bl 1aHHBIX:
. Hayunas snextponnas 6ubinoreka eLIBRARY.RU
o Onexkrponnas 6ubnuoreka Elseviver-ScienceDirect

JluneHsuoHHoe mporpamMmmHOe  obecreueHue (B coorBerctBuu ¢ Ilepeunem
JIMIEH3MOHHOT0 porpaMMHoro ovecnedenus TITY):
1. Microsoft Office 2016 Standard Russian Academic.

7. OcoOble TpeOOBaHMS K MAaTEPUAJIbHO-TEXHHYECKOMY 00ecTeYeHU 0 U CIUTIINHbI

B y4uebHOM mporiecce uCoib3yeTces Cleayrolee 1abopaTtopHoe 000py10BaHUE IS
MPAKTUYECKUX U Ja0OPAaTOPHBIX 3aHATHIA:

Ne Haumenosanue CHEHATLREIX HaumeHnoBaHune 000py10BaHust
noMeLIeHHi

L. AynuTopus A1 IpOBENCHUS Komruiekt 000pya0BaHust ISl MPOBEICHUS JICKIIMOHHBIX U
y4eOHBIX 3aHATHN BCEX THIIOB, MIPaKTHYECKUX 3aHATHH:
KYPCOBOTO IMPOCKTHPOBAHHSI, — Jlocka aymuTopHas TOBOPOTHAS - 1 IMT.;
KOHCYJIbTALIMH, TEKYIIETO —  Kowmmekr yueOHOM Mebenn Ha 48 MOCagOUHBIX MECT;
KOHTPOJISL U IPOMEKYTOUHOMH —  Kowmmerotep - 1 mt.; [IpoexTop - 1 wT;
aTrecranuu (yaeOHas — Maker I'TTIA-32 Jlagora — 1 mr.;
nmabopaTopus) — Maker kommpeccopa — 1 mir.
634034 r. Tomckast 001aCTh,
Towmck, np. Jlenuna 30, a,
y4eOHbIH Kopiryc Ned,
aynutopus 401

2. AynuTopusi A1 IpOBEICHUS Komrutekt 060pyaoBaHus 171 MPOBEICHUS JISKIIMOHHBIX U
y4eOHBIX 3aHITHH BCEX THIIOB, MIPAKTHYECKUX 3aHATHH:



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

HaumeHoBaHHE ClIEHATBHBIX
No = HaumenoBanmne 060pyaoBaHusi
noMeIeHHii
KYpPCOBOr0 MPOEKTHPOBAHHS, —  Kommnekr yyeOHoi Mebenu Ha 48 nocao4HbIX MECT;
KOHCY/IbTAlU#, TEKYLIEro — CreHJ1 UMHUTALMOHHBIN cucTembl oToruieHuss U [ BC ¢
KOHTPOJIA ¥ MPOMEKYTOYHOHU HaBECHBIM KOTJIOM - | WIT.;
arrecrauuu (y4eOHas — Koten Vitodent 100-W 26 kBT, 0THOKOHTYpHBIi ¢
naboparopus) OJI0KOM yIpaB/ieHHs H apMaTypo# - | wT.;
634034 r. Tomckas 061acTs, —  CreHa MMHTAUMOHHBIN cucTeMbl otoruieHuss u ['BC ¢
Tomck, mp. Jlenuna 30, a, HarnoJIbHBIM KOTJIOM - | IUT.
y4eOHbIii kKopryc Ned,
aynutopust 403

PabGouas mporpamma cocraBieHa Ha ocHOBe OOImei XapakTepUCTHKH 00pa3oBaTelIbHON
nporpamMmbl o HampasieHuto 13.03.03 Duepreruueckoe MaimuHOCTpoeHHe, Mpoduis «KoTisl,
KaMmepbl cropanus U maporeneparopel ADCy (mpuema 2017 r., ounas popma o0ydeHus).

PazpaboTunk(u):

JlomkHOCT Ioanuce OUO

JloneHT . Kynem P.H.

"

[Iporpamma ooOpeHa Ha 3acenanuu Boinyckaromei kageapst [II'C u [II'Y (mpotokoi ot «24» mas
2017 r. Ne 25).

3aBenyromuii kKagenpoit — pyKoBOJUTEINb
HOII U.H. byrakoBa Ha npaBax kadezapsl,

I.T.H, mpodeccop W’ /A.C. 3aBopuH/

=
Mnoamnuch




JInct u3meHeHuii padoyveii NporpaMMbl JUCHHUIINHBI:

YueOHbIii rox

Conep:xkanue /M3MeHeHHUe

O0cy:x1eH0 Ha 3acelaHNU
HOII U.H. ByrakoBa

(mpoToKo.I)

2018/2019 yu. | BHeceHbl n3MEHEHHS B pa3/IeIbl: [Tporokon Nell ot 27.08.2018
roj YuebHo-MeToirueckoe odeceueHue;

MarepualibHO-TeXHHYECKOe 00eCieueHUe TUCIUILITHHBIL.
2019/2020 yu. | BHeceHbl n3MeHEHHS B pa3/IeIbl: ITpotokon Ne29 ot 30.05.2019
rox Y4ebHo-MeToIuecKoe 00ecIIeueHNE;

MarepualibHO-TeXHHYECKOe 00eCieueHUE TUCIUTLIHHBIL.
2020/2021 yu. | BHeceHbl n3MeHEHHS B pa3/ieIibl: [Ipotokon Ned4 ot 26.06.2020
roj CrpyKTypa U cojiepKaHue AUCIHILUINHBI;

YyebHo-MeToan4YecKoe 00eccueHue;

MaTepl/IaﬂbHO-TeXHI/l‘ieCKOG obecneuyenune JUCHUIIINHBI.
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