MHHHCTEPCTBO HAYKH U BHICIIEr0 00pa3oBaHUs Poccuiickoit Penepanun
HukHeKaMCKHit XHMHUKO-TEXHOJIOTHYECK i HHCTHTYT ((puimann)
(heepabHOro rocy1apcTBEHHOTO OIO/KETHOTO 00pa30BaTeIbHOr0 YUPeKACHUS
BBICIIEr0 00pa3oBaHHs

«KazaHckuil HalMOHAIBHBIH MCCIIe10BATELCKUI TEXHONOTHYECKUHH YHUBEPCUTET)
(HXTU ®I'bOY BO «KHUTY»)

YTBEPXJIAIO

NOKYMEHT NOANUCAH
3/IEKTPOHHOW MOANUCHIO

'jﬁ’ﬁgﬁéi\fmenb nupexkTopa no YP
il f"/ H.U. Hukudoposa

mas 2022 1.

Ceprudukar: 00FAB7B23BDBE4FA4FEC3846AAT17AA259
Brageneu;: Axweros Wnbaap lymeposu
[leiicTauTenen: ¢ 28.04.2022 po 22.07.2023

1

®OH/I ONIEHOYHBIX CPE/ICTB

MO0 JUCLUIIIIUHE
B1.0.24 «OcHoBBI TpaHchOpMAIIMU TEMIOTHI)
(KOl ¥ HAMMEHOBAHHE JUCIHUILTHHBI (MOIYIIA))
13.03.01 «TemiodHEpPreTHKa U TEILJIOTEXHUKA»
(X0 ¥ HaUMEHOBAaHWE HaNpaBJICHUA MOJrOTOBKH)
«3H€DI‘OO6CCHC‘ICHHC HpeﬂHpI/IﬂTHﬁ»
(HavMeHOBaHUe npohuIs/cCrenHaTH3aLKuK)

bakanas,
KBaMpuKaLms

Oo4YyHas
tdhopma obydeHus

Hmxuexamck 2022 r.



I

[

- Cocrasurens ®OC: /1
JloLeHT 1Y/ Abaymuiue A.M.
(10 TKHOCTS) (nofmcs) (®.1.0)

|
®OC paccmoTpeH U 0100peH Ha 3acenanuu Kapenpsl DTIOLL, mpoToKos 0T 24.04.2022
r.Ne 8

/
/m] /
3aB. kadpenpon '/// // Tymaesa E.B
(TOAMNTH) (®H.0.)

DKCnepr:
PyxoBomutens OOIT Tymaesa E.B., 3aB. xadeapoii 3TIOII HXTU ®I'bOY BO «KHUTY»

®.1.0., 10mKHOCTb, OpraHu3alus, NOANHCh /
/)

I I
vV



Ilepeuens komnemenyuil u UHOUKAMOPOE OOCMUICEHUA KOMNEMeHI LT
C YKa3anuem 3manos opmuposanus 6 npoyecce 0C60eHuUs OUCUUNIUHbL

Komnierenus:

OIIK-2 - CriocobeH mpUMEHSATh COOTBETCTBYIOIMNM (DU3UKO-MaTEMAaTHUECKHUI ammapar, MeTo-
Jbl AaHAJIM3a U MOJCIIMPOBAHUS, TEOPETUUECKOT0 U IKCIIEPUMEHTAIIBHOIO UCCIIEAOBAHUS IIPU PELLICHUN
npodeccnoHaNbHbIX 3a1au.

OIIK-2.1 - 3naer 6a3y (QpHU3MKO-MAaTEeMaTHYECKOTO armapara, METOJOB aHAIN3a U MOJIEIUPO-
BaHUS U UCCIIEJOBAHUS CUCTEM MPOU3BOACTBA SHEPTUH U SHEProodecneyeHus: 0ObEKTOB.

OIIK-2.2 - YMmeeT aHanu3upoBaTh U MOJEIMPOBATH CUCTEMBI MPOM3BOJACTBA Mapa, ropsiuei
BOJIbI ¥ DJIEKTPUUECKON SHEPTUHU, a TAK)KE CUCTEMBI SHEPTrOCHA0KEHUSI Pa3IMYHbIX 00BEKTOB.

OIIK-2.3 - Bnageer MeToiaMy aHalIW3a U MOJCIMPOBAHUS, TCOPETHUECKOTO U IKCIIEPHUMEH-
TaJIbHOTO UCCJIEI0BAHNS UICTOYHUKOB IIPOU3BOJICTBA U PACIPEIEICHUS SHEPTUH.

OIIK-3 - CrocobeH 1eMOHCTpUPOBATh IPUMEHEHUE OCHOBHBIX CIIOCOOOB MOJIyUYeHUs, Peood-
pa3oBaHMs, TPAHCIIOPTA U UCTIOIH30BAHMS TEIUIOTHI B TEINIOTEXHUUYECKUX YCTAHOBKAX U CUCTEMAX

OIIK-3.1 - 3naer crnocoObl MPOU3BOJICTBA Mapa, ropsYeil BOJbI. SJIEKTPUUECKON U TEIIOBOM
SHEPTUH;

OIIK-3.2 - Ymeer. mpoU3BOAUTh KOHTPOJIb KayecTBa MOHTa)Ka KOTEIHHOTO, OCHOBHOTO H
BCIIOMOTATEIILHOTO 000PYIOBAaHUS CUCTEM TEIUIOCHA0KEHUSI.

OIIK-3.3 - Brnageer MeTonamMu o0ecrieueHus HAAEKHOM pabOThl HCTOYHUKOB IPOU3BOICTBA

TEIUJIOTHI U CUCTEM €€ TPAHCTIOPTUPOBKHU.

Huouxamopul Omanwt hopmuposanus é npouecce

docmudicenus 0C60CHUSL OUCUUNIUHDL Haumenosanue

Komnemenuuu | Jlexyuu Ilpakmuueckue |/labopamop- OUEHOUHO020 Cpedcmea

3AHAMUA Hble 3aHamus

OIlIK-2.1 Temor 1..4 Temuot 1...4 Tema 2 Komnoksuywm, PI'P, 3auer
OIIK-2.2 Temor 1..4 Temor 1..4 Tema 2 Komnoksuywm, PI'P, 3auer
OIIK-2.3 Temor 1..4 Temwr 1...4 Tema 2 Komnmoksuywm, PI'P, 3auer
OIIK-3.1 Temor 1..4 Temwr 1...4 Tema 2 Komnmoksuywm, PI'P, 3auer
OIIK-32 Temor 1..4 Temor 1..4 Tema 2 Komnoksuywm, PI'P, 3auer
OIIK-3.3 Temor 1..4 Temor 1..4 Tema 2 Komnoksuywm, PI'P, 3auer

Ilepeuensv oyenounvlx cpedcme no oucyuniune (M0o0yJo)

Min, 6annoe Max, 6annoe
Ouyenounvle cpeocmea Kon-¢o N N
(6azoewlil yposens) | (nosvluieHHbLIL YPOGEHD)

Jlabopamopuasa paboma 2 8 15
PIrp 1 10 15
Konnoxkeuym 4 18 30
3auem c ouenkoii 1 24 40
Hmozo: 8 60 100




IlIkana ouenueanusn

Hud- | Beipa- | Cuo- Kpurepun oueHKH HHAMKATOPOB A0CTUKEHUSA
poBoe |:KeHHue B | BeCHOe npu popMe KOHTPOJISA:
BbIpa- | 6ajiax: | BbIpa- .
3a4er c oueHkoM
JKeHHne JKeHHre
S) 87 - 100 | Orinu- |OnieHKa «OTIUYHOY» BBICTABISETCS CTYACHTY, €CIH TEOPETHUECKOe
HO (3a- [cofiepaHue Kypca OCBOEHO MOJHOCThIO, 0€3 MpOoOENoB; HCYepIIbl-
YTEHO) (BarOIlE, MOCIENI0BATEIbHO, YETKO M JIOTHYECKH CTPOMHO H3JIaraet
MaTepuai; CBOOOJHO CHpaBisieTcs ¢ 3aJa4yaMu, BOIIPOCAMU U JPYTHU-
MU BUJAM{ NPUMEHEHUs 3HAHHIA; HCIIOJB3YeT B OTBETE JONOJIHU-
TeNbHBIA MaTepuan BCe MPEAYCMOTpPEHHBbIE MPOrpaMMOil 3alaHus
BBITIOJIHEHBI, KaUYeCTBO HMX BBINMOJHEHHUS OIIEHEHO YHCIOM OalljioB,
OJMM3KUM K MaKCUMaJIbHOMY; aHAIM3UPYET MOJYyUYEHHBIE Pe3yNIbTaThl;
IPOSIBJISIET CAMOCTOSITEILHOCTD NPH BBHITIOJIHEHUH 3a/1aHUI
4 74 - 86 | Xopo- |OneHka «XOpoIIoy BBICTABISETCS CTYACHTY, €CIIH TEOPETUUYECKOE
1o (3a- |coliepKaHue Kypca OCBOCHO MOJIHOCTHIO, HEOOXOJUMBIE ITPaKTHYe-
YTEHO) |CKHE KOMIIETEHIIUU B OCHOBHOM C(HOPMUPOBAHBI, BCE MPEAYCMOT-
PEHHBIE TPOTPAMMOi1 00yueHHs y4eOHbIE 3a/1aHUS BHITIOJTHEHBI, Ka-
YEeCTBO MX BBIMOJHEHUS JIOCTATOYHO BhICOKOE. CTYACHT TBEP/AO 3HA-
eT MaTepHuall, FPaMOTHO H IO CYIIECTBY M3JIaraeT ero, He JOIyCKast
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOMPOC.
3 60-73 | Vmo- |OneHka «yIOBICTBOPUTEIHLHOY BBICTABIISCTCS CTYICHTY, €CIIU TEO-
BJIe- |pETHYECKOE COMIEepPKaHHEe Kypca OCBOCHO YaCTUYHO, HO IPOOEIbI He
TBOPH- |HOCAT CYIIECTBEHHOTO XapaKTepa, OOJBIIMHCTBO MPEyCMOTPEHHBIX
TEJIBHO |IPOTrpaMMON 3aJaHUIl BBIIIOJIHEHO, HO B HUX UMEIOTCS OIIHOKH, TIPH
(3auTe- |0TBETE HA MMOCTABJICHHBINM BOMPOC CTYACHT JOITYCKAET HETOYHOCTH,
HO) |HEIOCTaTOYHO MPaBHIIbHBIE (HOPMYITHPOBKU, HAOIIOJAIOTCS HApyIlIe-
HUS JIOTHYECKOH MOCTIeIOBATEIHHOCTH B U3JI0KEHUH TIPOTPAMMHOTO
MarepHaa.
2 Hwuxe 60 | Heyno- |OnieHka «HEyI0BIECTBOPUTEIBHO)» BBICTABIIICTCS CTYIACHTY, €CIIH OH
BJE- |HE 3HAeT 3HAUUTEJIbHOM 4acTH MPOrpaMMHOI0 MaTepuaia, J0InycKaeT
TBOpH- |CyIIECTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJIBIINMU 3aTPYIHEHUSIMHU
TEJBHO |BBIMOJHAET MIPAKTUYECKHE PAOOThI, HEOOXOIMMbIE MPAKTHUECKUE
(He 3a- |KoMIeTeHIIH He c(hOpMUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX
YTEHO) [MporpaMMoi o0yueHHsl yueOHbIX 3aJjaHNuil HE BBINOJIHEHO, KAaYeCTBO

UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aioB, OJM3KUM K MUHUMAJIbHO-
My




Kpartkasi XapaKTepHCTHKA OLIEHOYHBIX CPeJICTB

n/n

Haumenosanue
OUEeHOUHO020 Cpeo-
cmea

Kpamkaﬂ xXapakmepucmuka OuyeHo4Ho2o cpe()cmea

Ilpeocmaenenue
OUEHOUYHO020 cpeo-
cmea 6 ghonoe

[IpakTrueckoe
3aHsTHE

B xoj¢ mpakTH4ecKuX padoT CTYACHTHI OBJIAJCBAIOT
YMEHUSMH MOJIB30BaThCsl PAOOTATh C HOPMATHBHBIMHU
JIOKYMEHTaMU W HWHCTPYKTUBHBIMH MaTepHaaMH,
CIIPAaBOYHMKAMHU, COCTaBIISATh TEXHHYECKYH) JOKY-
MEHTAIIMIO; BBINOJIHATh YEPTEHKH, CXEMBI, TaOJIHIIbI,
pemaTth pa3HoOro pojia 3ajavd, JeJIaTh BBIYMCIICHHUS,
ONPEACIIATh XapPAKTCPUCTHUKU PA3IMYHBIX BEIICCTB,
00beKkTOB, sBICHHWH. Llenb TpakTUYECKUX 3aHATHH
3aKJIIOYACTCS B BBIPAOOTKE Y CTYJACHTOB HAaBBIKOB
MPUMEHEHHUS TIOJIYYCHHBIX 3HAHWUW I pPEIICHUS
MPaKTUYECKUX 3a/Ja4 B IPOIECCE COBMECTHOM mes-
TEJIBLHOCTH C MPEIoAaBaTEISIMU.

Tembl IpakTUYECKUX
3aHATUN; KOHTPOJIb-

HBbIE BOIIPOCHI U 3a]a-
HUs 110 TEME MPAKTH-
YECKOI0 3aHATHS, BO-
IIPOCHI KOJUIOKBUYMa

Konnoksuym

CpencTBO KOHTPOJIS YCBOSHUSI y4eOHOTO Marepuaia
TEMBI, pa3jelia WM Pa3aeioB TUCIUILUIMHBI, OpraHu-
30BaHHOE Kak y4eOHOe 3aHsITHE B BHJIE coOecenoBa-
HUS TIPETOAABATENS C 00YYAOIUMUCS.

Bompocs! 1o Te-
Mam/paszienam Juc-
LUTIIUHBI

PacuetHo-
rpadudeckas
pabora

CpeacTBO MpPOBEpPKU YMEHUH NPUMEHSTH IOIYy4EH-
HblE 3HAHMUS IO 3apaHee ONIPEIECIIEHHONM METOIUKE
JUISL PELICHMs 3aa4 WIM 33JaHUi 110 MOIYJIIO WU
JUCLUIUIMHE B LIEJIOM.

Kommnekr  3amanmii
JUISL BBITIOJIHEHUS pac-
YeTHO-TpadUIECKOM
paboThI




MuHucTepcTBO HayKHU U BhIcuiero oopasosanus Poccuiickoit denepannn
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAlTMOHAIBHBIN UCCIIEI0BATEIILCKUM TEXHOJIOTHYECKUI YHUBEPCUTET»

@akyromem: MHGOOPMALMOHHBIX TEXHOJIOI Wi

Kagheopa snexkmpomexnuxu u snepeoodecneuenus npednpusmuil

Y4eOHBIM M1aHOM 10 HanpaBieHuio moaroToBku 13.03.01 «TemodHepreTuka M TEMIOTEXHUKA)
Ui 00y4YaroIIUXCsl MPEAYCMOTPEHO MPOBEACHUE MPAKTUYECKUX 3aHATHHA MO JUCHUIIIMHE «OCHOBBI
TpaHcopMaIK TEIIOTEI» B 00beMe 6 yacoB. O0ydaronmmMcst peaiaraloTcs pa3sHOypOBHEBEIC 3a/1a-
Yl U 33/1aHUs PEKOHCTPYKTHUBHOTO YPOBHS, MO3BOJIAIOIIME OLICHMBATh U JUArHOCTHPOBATh YMEHUS
CHUHTE3UPOBAaTh, aHATM3UPOBATh, 0000MIATh (PaKTHUECKUN M TEOPETUICCKUI MaTepual ¢ (hopMyIupo-
BaHHWEM KOHKPETHBIX BHIBOJIOB, YCTAHOBIIEHUEM MPUYNHHO-

CJIIEZICTBEHHBIX CBSI3EH.
Llenn npakTUYECKUX 3aHATUN:

1) yrayOneHue v 3aKperuieHHe TEOPETHUSCKUX 3HAHHM, MTOJYYSHHBIX CTYICHTaMH Ha JICKIIHH;

2) HAy4YUTHCS MPOBOAMTH AHAIM3 COBOKYITHOCTH (PM3UYECKUX SIBICHUN MPOUCXOMSIIUX CHCTEMAax
TpaHcOpMaIH TEIIOTHI;, HICATH3UPOBAThH peabHbBIC SBICHHUS,

3) Hay4UTHCS MPOU3BECTH PACUEThI OOPATHBIX IIUKIIOB, HCIIOIb3yEMbBIX B TEPMOTPAHCHOPMATOPAX;

4) mpuoOpecTH HaBBIKKM pacuyeTa MOTPeOJICHHS MPEANPUATHI X0I0a I TEXHOJOTHYSCKUX HYXK]I,
BEHTHJIALIMY U KOHJAUIIMOHUPOBAHUS BO3/1yXa;

5) Hay4HTbCS pacCUUTATh CUCTEM Pa3/CIICHUS BO3IyXa;

6) npuoOpecTH HaBBIKKH PAOOTHI CO CIIPABOYHON U HAYYHOH JTUTEPATYPOH.

3ananmue 1: IlapoxoMnpeccHoHHBbIE TPAHC(OPMATOPHI TEMIOTHI
1) Bropoe Havaio TEpMOIUHAMUKH [T aHAJIN3a TEPMOTPAHCHOPMATOPOB.
2) Ananmu3 00pasIOBbIX IUKJIOB MTPOIIECCOB TEPMOCTATHPOBAHHS.
3) DHepreTUYeCKUX MoKa3aTesel MapoOKOMIIPECCHOHHBIX TEPMOTPAHCHOPMATOPOB.
4) PacyeT IBYyXCTYNEHbYATOMN XOJIOAUILHON YCTAHOBKH.

3ananme 2: CtpyiiHble u abcopOLMOHHBIE TPaHC(HOPMATOPHI TEIIOTHI

1) Pacyer mapo3KeKTOPHBIX XOJIOJMWILHBIX YCTAHOBOK.

2) Pacuer BUXpEBBIX TEPMOTPAaHC(HOPMATOPOB.

3) OmpeneneHne SHEPreTHUSCKHUX MMOKa3aTeIed BOJ0AMMHAYHOTO U OPOMHUCTO-TUTHEBBIX TEPMO-
TpaHc(hOpMaTOpPOB.

3ananue 3: 'a30BbIe U ra30KUAKOCTHbIE KOMIIPECCHOHHBIE TEPMOTPAHCHOPMATOPHI

1) Pacder mapamMeTpoB HIeaTbHBIX Ta30BBIX TEPMOTPAHC(HOPMATOPOB.

2) Pacuer KOMIIPECCHOHHOTO TepMOTpaHCc(hopMaTopa ¢ pereHeparuei.

3) Pacuer mapameTpoB KpHOpehpUKEPaTOPOB C APOCCEIBHOMN U C ICTAHAECPHON CTYIEHBIO
OKOHYATEIBHOTO OXJIKICHHUS.

3ananue 4: CucremMbl 0:KMKEHUSI M pa3e/IeHUus1 ra30BbIX cMeceil
1) OcHOBHBIE MapaMEeTPOB MPOLIECCOB OKMKEHHSI U 3aMOPAKUBAHHUS Ta30B.
2) OmnpeneneHne mapaMeTpoB HU3KOTEMIIEPATYPHOTO pa3/IelICHUs ra30BbIX CMECeH.

Kpurtepnu onleHKH NpaKTUYeCKUX 3aHATHH

ITocne mpoBeaeHNS NPAKTUUECKUX 3aHATUHN 110 KaX10M TeEME (3a1aHUI0) IPOBOJUTCS TECTUPOBA-
HHUE KaXKJ0Tro OOydarolerocs B BHJE NMPOBEICHMS KOJUIOKBHYMa. YdallleMycs 3aJal0TCs HECKOJIBKO
BOIPOCOB U3 CIMCKa BOIPOCOB KOJJIOKBUYMOB. B 3aBUCHMOCTH OT YpOBHSI OCBOEHHOCTHU TEMBI 00Y-
YarolIeMycsl CTaBUTCSI 0000IIIeHHas OLIEHKa 3a TeMY NMPaKTUYECKOTo 3aHATUSL U KOJUIOKBHYMA I10 3TOM
TeMe.
MuHucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun



HwmxHekaMCKuil XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((puiinan)
(henepalbHOT0 TOCYIaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICILIET0 00pa30BaHuUs
«KazaHCcKkuii HallMOHAIBHBIN UCCIIEI0OBATEIILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»

@axynremem _MAHGOPMAIMOHHBIX TEXHOJIOI UM

Kagheopa  anekmpomexnuku u snepzoodecneuenus npeonpuamuii

Hampasnenue noaroroku: 13.03.01 «TemnosHepreTuka u TEIIOTEXHUKA»
[Mpoduns «HEproodecredeHne MpeanpUsSTHI
Bonpocekl TecToB (KOJJI0KBHYMOB)
1715l IPOBEPKH MPOMEKYTOYHOT0 KOHTPOJIsI 3HAHUIA CTY1€HTOB
1o nucruiuiiie «OCcHOBBI TPaHc(OPMALNH TENJIOThI»

Tect (Kommoksuym) Nel.
IMapokomnpeccuoHHbie TpaHCHOPMATOPHI TEMIOTHI

Knaccudukanus rpancopMaTopoB TEMIIOTHI.
[ukamueckue, KBa3UIUKINYECKUE W HEIMKIMYECKHE MPOIECCHl B TpaHC(hOopMaTOpax Terua.
OcCHOBHbIE TEPMOJMHAMUYECKHUE 3aBUCMOCTH.
XapakTepHble YHEPreTUIECKHUE 30HbI B HU3KOTEMIIEpaTypHOM 001aCTH.
XapakTep U3MEHEHHMs yJIeIbHbIX SKCEPreTUUECKuX 3aTpar.
OO6m1as XxapakTepuCcTHKa XJIaJ0areHTOB U KPUOAreHTOB.
XJ1aJOHOCHUTEIIN.
8. VYnenwubie sHepro3arpaTsl U KI1/] koMIpecCHOHHBIX TpaHC(HOPMATOPOB TEILIA.
9. Meronuka pacyera OAHOCTYIIEHYAThIX TPaHC(HOPMATOPOB TEILIA.
10. PerenepaTuBHBIN TEIIIO0OOMEH B MAPOXKUIKOCTHBIX TpaHCHOpMATOpax TEIuIa.
11. MHorocTyneHyaTble KOMIPECCUOHHBIE TPAaHC(POPMATOPHI TEILIA.
12.IIpumeHeHue IBYXCTYNEHYATHIX TEINIOHACOCHBIX YCTAHOBOK B CHCTEMaX TETUIOCHAOKEHUSI.
13.Kackagnsle pedpukepaTOpHbIE YCTAHOBKH.
14 Haznavenue u kiaccu(UKanusi HATHETATEIbHBIX M PACIIHPUTEIHHBIX MAIIINH.
15.TepmorazoinHaMHYECKUE OCHOBBI IIPOLIECCOB CXKATHUS U PACIIUPEHUS.
16.Komnpeccopsl 00beMHOTO AEHCTBUSI.
17.Komnpeccopbl KHHETUYECKOT O IeHCTBHS (TYpOOKOMITPECCOPHI).
18.TlopiiHeBbIe IeTaHICPHI.
19.Typboneranneps!.

Noogok~whPE

Tect (KomnoxBuym) Ne2.
Crpyiinbie 1 a0cOpOnMOHHBIE TPAHC(POPMATOPBHI TEIIOThI

. Tunsl cTpyiHBIX TpaHCPOPMATOPOB TEILIA.
ITpuanunuansHas cxema u KIIJ{ ctpyiiHoro kommnpeccopa.
Onpenenenre ko3¢ duueHTa UHKEHKINU U 1aBICHUS CKaTUsl CTPYHHOTr0 KOMIIpeccopa.
Pacuer reomMmeTprueckux pasMepoB CTPYHHBIX KOMIIPECCOPOB.
XapaKkTepUCTUKU U TIPEJIEIbHbBIE PEXKUMBI PA0OOTHI CTPYHHOI0 KOMIIpEccopa.
[TpuanmnuansHas cxema u KII/I mapo3)eKTOpHBIX XOIOAWIBHBIX YCTaHOBOK.
[IpuHunuaneHas cxeMa BUXpEBOM TpyObI U MpoLiecc ee paboThl.
XapakTepucTUKa BUXPEBOU TPYOBI.
OnTuMmalnbHble peXKUMbI padOThI BUXPEBOU TPYOBI.
10 [Tpunun neiicTBrs uaeanbHbIX aOCOPOLIMOHHBIX YCTAHOBOK M YJIEIbHBIM pacxo]l Terja B HUX.
11. Cxema u miporiecc paboThl peaabHbIX a0COPOIMOHHBIX TPAHC(HOPMATOPOB TETLIA.
12. Meronuka pacuera OJHOCTYIEHUYATHIX a0COPOIIMOHHBIX TpaHCPOPMATOPOB TeILIa.

©CoNo~wWNE



13. 3aBUCUMOCTH yJENBHOTO pacxo/ia SHEPruu B aOCOPOIMOHHBIX YCTAaHOBKAX OT MAapaMETPOB reHepa-
IIUU, UCTIAPEHUS] U OXJIaKICHUSI.

14. PaboTa abCOpOIMOHHBIX XOJIOAMIBHBIX YCTAHOBOK B HEPACUETHBIX YCIOBHUSX.

15. JIByxcTyneHuarbie aOCOpOIMOHHBIE TpaHC(HOPMATOPHI TEILIA.

16. AGcopOrroHHBIe TpaHCHOPMATOPHI TETIA TIEPUOANIECKOTO TCHCTBUS.

17. A6copoOrmonHo-auhPy3MOHHBIC XOJ0UIBHBIE YCTAHOBKH.

18. Duepreruyeckoe cpaBHEHHE A0COPOIIMOHHBIX U KOMITPECCHOHHBIX XOJIOIMIBHBIX YCTaHOBOK.

Tect (KomnokBuym) Ne3
I'a3oBble U ra30:KMIKOCTHbIC KOMIIPECCHOHHBIE TPAHC()OPMATOPHI TEIIOTHI
1. OcobeHHOCTH MPOLIECCOB B ra30BbIX TpaHC(HOpMATOpax TEIua.

2. N neanbHble ra30BbIC IUKIIBI CO CTAIMOHAPHBIMH MTPOIIECCAMHU.

3. PeannHEBIE Ta30BEIE IUKJIbI 1 KBA3UIUKIIBI CO CTAHMOHAPHBICMHU ITPOLICCCAMU.
T"azoBEIC LUKJIBI U YCTAHOBKH C HCCTAIUOHAPHBIMHA ITPOLCCCaMMU.

Oco0eHHOCTH Ta30KUIKOCTHBIX TEPMOTPaHC(HOPMATOPOB.
Kpuopedpexxeparopsl ¢ ApOCCeNIbHOM CTYNEHBIO OKOHUATEILHOTO OXJIAXK ICHHSI

N o ok

KpuopedpexepaTopsl ¢ AeTaHIepHOI CTYNEHbIO OKOHYATEIFHOTO OXJIAXKICHUS

Tect (Komtoksuym) Ned
CucreMbl 0OKMKEHHS U pa3/ieleHNs Ta30BbIX cMeceil
. OCcOoOEHHOCTH CHUCTEMBI OKMKCHHS, 3aMOPKUBAHUS U HU3KOTEMIIEPATYPHOTO pa3/ieiIeHUsI.

. I/IILG&HBHHG IMPOLECCChl OKMKCHUA U 3aMOPAKUBAHUA I'a30B.
. OXIKHATEIN C ,HpOCCGHBHOﬁ CTYIICHBIO OKOHYATCIIBHOT'O OXJIAKACHU .

W W N

TexHU4ecKue mpoIecChl OXKMKEHUS U 3aMOPaKUBAHUS Ta30B.

4, Oxwxutens JIMHIE ¢ BHEIIHUM OTBOJOM TEIIOTHI.

5. Oxwxurens Kiona.

6. Oxwmwxurens Kanuisl.

4. CBoiicTBa ra30BbIX CMECEH M XapaKTePUCTUKA METOJOB X pa3JIeJICHUsI.

7. VneanbHble IpoLECCHI pa3/I€IeHUs Ta30BbIX CMecei.

8. TexHuveckue MPoOIECChl HU3KOTEMITEPATYPHOTO Pa3/IelICHUs Ta30BbIX CMECeHl.
9. HwuskoremneparypHas peKTH(PHUKAIUSI BO3TyXa.

10. Ucnonb3oBaHue MPOIYKTOB pa3felieHus] BO3AyXa.

KPUTEPUHU OLHEHKH 3HAHHﬁuBO BPEM:
MNPMEXKYTOYHOI'O KOHTPOJISA 3HAHUU (KOJJIOKBUYMOB)

B npouecce nzyuenust nucuuiuinabl «OCHOBBI TpaHCQOPMAIMH TETIJIOTHD) IS IPOBEPKH YPOBHS
OCBOCHMS OCHOBHBIX Pa3/elIoB Kypca IMPeIyCMOTPEHBI MEPBI IIPOMEXYTOYHOTO KOHTPOJI 3HAHUU CTY-
JIEHTOB B BUJIE TECTUPOBAHUSA BO BPEMsS KOJUIOKBHYMOB IIOCJE€ U3Y4YEHUSI COOTBETCTBYIOIIMX pasJie-
70B. Ko/IoKkBUyMBI (TECTHPOBAaHUE) MTPOBOAUTCS BO BpeMsl MPAKTUYECKUX 3aHATHNA. CTyAEeHTHI 3apa-
Hee MH(OPMUPYIOTCS O MPEACTOSIIEM TECTUPOBAHUU 3a JBE HEAENU U IMOJY4aloT CIHCOK BOIPOCOB
TecTupoBaHusi. M3 Bcero crnucka BONPOCOB CTYACHTY MpernojaBaTeib METOAOM CIy4aifHOTO BBIOOpPa
3a1aet Tpu Bonpoca. OTBEThI OLEHUBAIOTCA 110 PEUTUHTOBOM CUCTEME OLIEHKH 3HAHUH 10 KYpCYy.
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KomiuiekT 3a1anuii 1Jis1 BbINOJTHEHUSA
KOHTPOJILHOM pacyeTHO-Tpauyeckoil padoTbl
1o aucuuiinie « OCHOBBI TPaHC()OPMALMH TEIUIOThI»

CTyIeHTHI BBIMONHSIOT 5 KOMIUICKCHBIX 3aJlaHUi B BHJIE pacueTHO-rpaduueckux paboT mo pas-
HBIM pa3jeliaM JTUCIUILIMHBI COTJIACHO Ta0HIIe 5.

3aganue 1

Omnpenenuthb dKcepruto xonona Qo, MONYUEHHOTO IPH TEMIIepaType KueHus Ts xxuakoro G mnpu
HOPMaJIHHOM JIaBJICHUH U TEMIIEPAType OKpYxkaromiei cpeapl toc. Onpenenuts 3HaueHne kodhduimen-
Ta paboTOCIIOCOOHOCTH TEIUIa, OTBEJACHHOTO MIPU TeMIlepaType KuIeHus ts ximagareHTa R U cpaBHUTH
ero ¢ K03 PUIMEHTOM PabOTOCIOCOOHOCTH I TeMIeparyphl Kuakoro G . CocTaBUTh TETUIOBOW H

JKCEepreTHYecKuil 6ananc cucreMsl, npousBoaamuil xononq Q,, u onpenenuts ee KII, ecnu n3sect-

HO, 4TO cucTeMa norpedisieT N J1eKTpOIHEPTUU U U3 TEPMOTPaHCcHOpMaTOpa OTBOAUTCA Q, TEILIOTHL

Koadduenent paboTocnocoOHOCTH OTBEACHHOTO M3 YCTAHOBKHU TEIUIA Tq; KOG UIMEHT paboToCHo-
COOHOCTH TOJTYYEHHOTO XOJIOZIA Tqo. OMPENeuTh, HACKOIBKO U3MEHUTCS yIIeNbHAsT IKCEPrHs MOTOKA
xJanareHTa R, KOTOpsIif B TEINIO0OMEHHHKE TIPH JIaBJICHUM p oxJaxaaercs ¢ t1 7o ta.

Ne Qo, G toc, R N, QT ; - P tl, t2,
Bap | MJIx °C kBt | xBr| ' | MIa | °C | °C
1 4,1 N | 1 |R22 21 | 61 | +0,031|-0,21 | 0,68 |60 | 20
2 42 |He| 2 | R23 22 | 64 | +0,032|-0,23| 05 |52]|12
3 43 | Ne| 3 | R125 23 | 66 | +0,033 |-0,24 | 0,571 |60 | 15
4 44 | Ar| 4 |R134a| 24 | 68 | +0,034|-0,21| 0,2 |60 |20
5 45 | Kr| 5 | R22 25 | 75 | +0,031|-0,23 {0,498 | 55| 15
6 46 | Xe| 6 | R23 26 | 82 | +0,032|-0,24| 10 |62 |22
7 4.7 N | 7 | R125 27 | 84 | +0,033|-0,21 {0,571 (60|15
8 48 |He| 8 |R134a| 28 | 88 | +0,034|-0,23| 0,3 |60 |15
9 49 | Ne| 9 | R22 29 | 89 | +0,031 |-0,24 | 0,355 |60 | 20
10 | 5,0 | Ar| 10 | R23 30 | 90 | +0,032 |-0,21| 05 |72 22
11 | 51 | Kr |11 | R125 31 | 92 | +0,033 | -0,23 | 0,482 | 60 | 20
12 | 52 | Xe |12 |R134a| 32 | 94 | +0,034 | -0,24| 0,3 |60 15
13 | 53 N | 13 | R23 33 | 96 | +0,032|-0,21| 0,5 |52|20
14 | 54 |He| 14 | R125 34 | 98 | +0,033 |-0,23| 0,67 |80 |20
3aganmue 2

HapI/ICOBaTB CXEMY OJHOCTYIICHBYATOI'O aMMHUAYHOT'O TpaHC(popMaTopa TCIIJIOTHI C OXJIaAUTCIIEM
XJlagarcHra u €€ Ts - auarpammy. OHpe)IeJ'II/ITI) XOJIOAOIIPOU3BOJUTCIBHOCTD Qo; TEMIICpaTypa Xjajaa-
I'CHTa Ha BXOAC B UCIIAPUTCIIb tu1 ¥ Ha BBIXOJIC U3 HETO tnz; TEMIICpaTypa OXJIAXKISHHOM BOJIBI HA BXOJIE



B KOHJeHCcaTOp s> ¥ BbIxoJe U3 Hero tz1. KoHeuHass MUHUMAaIbHAsE pa3HOCTh TEMIIEpaTyp B KOHJIEHCA-
Tope Atk u B ucnaputene Aty Pacxon Boasl B oximaaurtene xiaaaarenta Gy ¢ TeMrepaTypoi ts, KoTopas
HarpeBaeTcsi Ha Atyo. [lo mapamerpam B XapakTepHBIX TOUYYKaX, MOJYUYEHHBIX B Pe3yJbTaTe pacuera
CXEMbI, COCTaBUTh IKCEPreTHUECKUil OanaHc TepMoTpaHchopmaropa, ONnpeneanTb MOTEPU IKCEPrUH B
OT/CJIbHBIX JIeMeHTax ycTaHoBkHU U KII/I.

N(—’ QO, tnl, tI/I21 tBZ, tBl, AtK, Atn, GB, tB, Atno,
Bap kBT °C °C °C °C °C °C Kr/c °C °C
1 |69,71 -7 -14 19 24 5 4 0,133 5 4
52 | 69,72 -8 -15 20 25 4 3 0,134 6 5
63 | 69,73 -9 -16 21 26 6 5 0,135 7 6
4 169,74 -7 -14 19 24 5 4 0,136 8 4
5 169,75 -8 -15 20 25 4 3 0,137 9 5
6 | 69.76 -9 -16 21 26 6 5 0,138 10 6
7 |69,77 -7 -14 19 24 5 4 0,139 5 4
8 |69,78 -8 -15 20 25 4 3 0,140 6 5
9 |69.79 -9 -16 21 26 6 5 0,141 7 6
10 | 69,80 -7 -14 19 24 5 4 0,142 8 4
11 | 69,81 -8 -15 20 25 4 3 0,143 9 5
12 | 69,82 -9 -16 21 26 6 5 0,140 10 6
13 | 69.83 -7 -14 19 24 5 4 0,144 5 4
14 | 69,84 -8 -15 20 25 4 3 0,145 6 5
15 |69.85 -9 -16 21 26 6 5 0,143 7 6

3ananmue 3

HapucoBare cxeMy OAHOCTYNEHBYATOr0 aOCOPOLIMOHHOTO BOJOAMMUAYHOrO TpaHchopmaTopa
TEIUIOTHI. Y CTaHOBKA MMEET XOJIONONPU3BOAUTENbHOCTE Qo. Temmeparypa paccosia Ha BXOZE B UCHa-
putens ty1 ¥ Ha BBIXOJE U3 HETO l2; TeMIepaTypa OXJaXACHHOW BOJBI HA BXOJE B KOHJIEHCATOD (s U
BbIX0JIe U3 Hero ts1. JlaBiaeHue rperorero BoasHoro mapa p(ts). Pabounii areHT — amMMuak; abcopOeHT —
Bosia. KoHeuHas pa3HOCTh Temmeparypsl B ucnapurene Aty; B koHJeHcaTope Aty; B abcopOenTe Aty; B
reHeparope Atr; B oxiagurene Atox; B TEINIOOOMEHHHKE pacTBopa Atrop; B Aediemarope Aty

OmpenenuTh MmapaMeTpbl B XapaKTepHBIX TOYKAX IMpollecca M MOCTPOUTH Mpolece B I-S - aua-
rpamme. PaccunTaTh TEMI0BbIe HArpy3KU anapaToB, YIEJIbHBIA pacxoJl SHEPIUH, XOJIOAUIHbIN K03 ]-
¢unment u sxkcepreruueckuit KIIJ[ Tepmorpanchomaropa.

Ne QO, 1 , ti2, tBZ, ta1 , P, Aly, Aty, Aty, Aty, Atox, AtTop, Aty,
Bap |[MBr| °C | °C | °C | °C |Mlla| °C | °C | °C | °C | °C | °C | °C
1 1,1 -19 | -29 18 23 | 0,25 3 4 5 5 9 10 14
2 12 -20 | -30 19 24 | 0,30 4 5 4 7 10 12 15
3 13 ] -21 | -31 | 20 25 1035 | 5 6 6 6 11 11 16
4 14 | -19 | -29 21 26 | 0,25 3 4 5 5 9 10 14
5 15 -20 | -30 18 23 | 0,30 4 5 4 7 10 12 15
6 1,6 -21 | -31 19 24 | 0,35 5 6 6 6 11 11 16
7 1,7 -19 | -29 20 25 | 0,25 3 4 5 5 9 10 14
8 18 | -20 | -30 | 21 26 | 030 | 4 5 4 7 10 12 15
9 19 -21 | -31 18 23 | 0,35 5 6 6 6 11 11 16
10 | 2,0 -19 | -29 19 24 | 0,25 3 4 5 5 9 10 14
11 | 2,1 -20 | -30 20 25 | 0,30 4 5 4 7 10 12 15
12 | 2,2 -21 | -31 21 26 | 0,35 5 6 6 6 11 11 16
13 | 23 | -19 | -29 | 18 23 10,25 | 3 4 5 5 9 10 14
14 | 24 | -20 | -30 19 24 | 0,30 4 5 4 7 10 12 15
15 | 25 | -21 | -31 | 20 25 {035 | 5 6 6 6 11 11 16




3amanue 4

B pacdeTHbIX YCIOBUAX XOJOJONPOU3BOAUTEIBHOCTh MAPOXKUAKOCTHOTO KOMIIPECCHOHHOTO
tepmoTpancdopmaropa Qo mpu Temnepatype ucnapenus to, = t1; JlaBnenue ucnapenus po. XmnagareHt
U3 UCHIAPUTENS BBIXOAUT B COCTOSIHMM CYXOT'O HACHIIIEHHOT'O Tapa ¢ SHTaJbIINeH
11 = 1650 x/x/kr. Temneparypa paccoia Ha BXOJe B UcapuTelb ty 1 Ha BbIxoje tyo. JlaBieHue B xo-
JoMWIIbHUKE TepMoTpaHchopmaTopa px = 1,2 Mlla, temneparypa konaencanuu tx = 30 °C. DHTanenus
KHJIKOTO aMMHaKa Tepe]t APOCCENIbHBIM KamaHoM Ix = 562 kJk/kr.

KosddunuenT Temnonepenaun: B 30He meperpeBa Ky = 0,094 kB1/(M?-), 30HBI ncrapeHus Ku,.
Koadduuuent BpenHoro npocrpancTsa nopiaeBoro kommpeccopa ¢ = 0,03; koaddunment miorHo-
cTd Anx = 0,95; 06bem xona nopurHs Vh. [Tokazarens mouTponsl pacmpeHus N.

[Tomaua amMuaka B UCHIApUTENlb YMEHbIIaeTcs Ha £% 3a CYeT MPHUKPBITHS IPOCCETHLHOTO BEHTH-
ns1. OnpenenuTh mapaMeTpbl B HEPACUETHOM PEXUME: XOJIOAONPOU3BOIUTEIHHOCTD, JaBICHHE B UC-
napuresie, TemrepaTypbl MapoB XJIaJareHTa Ha BeIXOJIe U3 ucnapuTens. Pacxona paccona u ero temre-
parypa ty1 oCTanuCh HEM3MEHHBIMMU.

Ne Bap 1 2 3 4 5 6 / 8 9 10 | 11 | 12 | 13 | 14
Qo,xBr| 17,1 1721173174 |175|176 17,7178 179 | 18 | 18,1 |18,2| 18,3 | 18,4

t, °C | -24 | -25 | -26 | -24 | -25 | -26 | -24 | -25 | -26 | -24 | -25 | -26 | -24 | -25

po.mma | 0,14 10,15/ 0,16 | 0,14 |0,15] 0,16 | 0,24 0,15 | 0,16 | 0,14 | 0,15 0,16 | 0,14 | 0,15

ty,°C | -16 | -15 | -14 | -16 | -15 | -14 | -16 | -15 | -14 | -23 | -15 | -14 | -15 | -14

tw, °C | -23 | -22 | -21 | -23 | -22 | -21 | -23 | -22 | -21 | -23 | -23 | -22 | -21 | -22

k“";—%;( 045 | 05 | 052|048 (047|046 049|051 |052 (053|049 |0.48|049| 05

Vh,M/c|0,019] 0,02 {0,021/0,019]| 0,02 {0,019 0,02 |0,021/0,019] 0,02 {0,019 0,02 |0,021|0,019

n 105/104{103|102/101]{105|104/103]1,02]1,01]1,04/1,03]1,02]1,01

3ananue 5

HapucoBatk cxemMy OXMKHTEIBHOW YCTaHOBKH ¢ AeTaHiaepoM (cxema [eitmanara). Paccunrath
nmapaMeTpbl YCTAHOBKHU JIS1 OKMXKMHCHUS BO3yXa MPU CICAYIOIHUX YCIOBUAX: UCXOJHBIC MapaMETPhbI
BO3/yxa p1 U 11; MapaMeTpsl CXKATOro BO3JyXa Ha BXOJIE B TEINIOOOMEHHUK M JeTaHaep p u 12; pas-
HOCTB TeMIIepaTyp Aty; TEIIONPUTOK Yepe3 M30JLIHIO Ju; OIS Apoccenupyemoro Bo3ayxa M =0,4.
Nzorepmuueckuit KITJ[ komnpeccopa N« = 0,6, BHyTpennuii KI1/{ nerannepa Ny = 0,7, anexTpomexa-
Huuecknid KITJ] xomnpeccopa u geranaepa Mo = Now = 0,9. [lokazate paboTy ycraHoBKH Ha T-S —
auarpaMme.

Negap | 1 2 3 4 5 6 / 8 9 10 | 11 | 12 | 13 | 14

I\flyll"la 0,1 {0,099/0,098| 0,1 |0,099|0,098| 0,1 |0,099(0,098| 0,1 |0,099|0,098| 0,1 |0,099

TL,K | 281 | 282 | 283 | 284 | 285 | 286 | 287 | 288 | 289 | 290 | 291 | 292 | 294 | 295

P2 19 20 21 22 19 20 21 22 19 20 21 22 20 21
MIla

TL,K | 282 | 283 | 284 | 285 | 286 | 287 | 288 | 289 | 290 | 291 | 292 | 294 | 295 | 294

At,°C| 4 5 6 4 5 6 4 5 6 4 5 6 5 6

G 12,1112,2112,3|12,4 125|126 | 12,7 | 12,8 | 12,9 12,2 | 12,3 | 12,4 |125| 12,6

kJx/kr

Kpurepum ounenku:

3a KaxJ0€ 3a/laHue pacyeTHO-rpauIeckoil KOHTPOJIbHON PabOTHI BBICTABISIOTCS PEHTHHIOBbIE
6amibl. [Ipu TpaguuoHHON YeThipex OalbHOM cHCTEME 3a YAOBIETBOPUTENIBHYIO OLIEHKY — 2 0aia;
3a xopoIyo — 2,5; 3a omnyHyto — 3 B pesynbrare 3a PI'P (KoHTpOsIbHYIO paboTy) CTYIEHT MOXET
noyauTh ot 10 1o 15 6anmnos.
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BOITIPOCHI 3BAYETA C OLILIHKOMN
o AMCHUIIJIMHE «OCHOBLI TpaHC(l)OpMaIIHH TEIJI0OTHD»

Haznauenue u 001acTi HCMIOIB30BaHUS TPAHC(HOPMATOPOB TEILIOTHI

Knaccudukanus rpancopMaTopoB TEMIOTHI.

[uknmueckue, KBa3UIUKINYECKUE U HEIMKINIECKHUE TPOIIECCH B TpaHC(POPMATOpPaX TEIUIOTHI
Kackannble U perenepaTuBHbIe TpaHC(HOPMATOPbI TEIIOThI

DKcepreTHYecKrii METO/] aHaIM3a CUCTEM TPaHC(HOPMALIUU TETIIIOTHI

XapakTepHble YHEpreTUYeCKre 30Hbl B HU3KOTEMIIepaTypHOM o01acTu.

XapakTep U3MEHEHHS YIINbHBIX YKCEPTeTHIECKUX 3aTpar.

VY nenbHble sHepreTrdeckue 3arpatsl U KT/ komnpeccnoHHbBIX TpaHC(HOPMATOPOB TEILIOTHI
DHEepreTUYeCKHid U SKCEPreTHUECKUI OaaHChl KOMIIPECCHOHHBIX TPAaHC(POPMATOPOB TEIUIA.
Mertoauka pacyeTa 0 JHOCTYIEHYATBIX TPAHC(HOPMATOPOB TETIIOTHI

MHorocTyneHyaTbie KOMIPECCHOHHBIE TPAHCPOPMATOPHI TETUIOTHI

[IpumMeHeHMe ABYXCTYNEHYATHIX TEMJIOHACOCHBIX YCTAHOBOK B CHCTEMAaxX TETJIOCHAOXKEHHUS.
Kackannpie pedprxepaTOpHbIe YCTaHOBKH.

Haznauenue u knaccugukanys HarHeTaTeIbHBIX U PACIIUPUTEIbHBIX MAILIUH.
TepmorazoaquHaMUYecKre OCHOBBI IPOIIECCOB CHKATHUS M PACIITUPEHHUSL.

Kommnpeccopbl 06beMHOT0 AeHCTBHSL.

Kommpeccopsl KHHETHYECKOTO AEUCTBUS (TYpOOKOMIIPECCOPHI).

[TopiiHeBble neTaHAEPHI.

TypOoneranaepsl.

OCHOBHBIE METO/IbI PETYTUPOBAHHS KOMIIPECCUOHHBIX TPaHC(HOPMATOPOB TEILIA.

Tunsl cTpyiHBIX TpaHCHOPMATOPOB TEILIA.

ITpuanunuansHas cxema u KIIJ[ ctpyitHoro kommnpeccopa.

Omnpenenenne ko3 duiinerTa MHKEHKITUH U JaBIICHHUS CKATUSI CTPYHHOTO KOMIIpeccopa.
Pacuer reomMeTpruyecKuX pazMepoOB CTPYHHBIX KOMIIPECCOPOB.

XapaKkTepUCTUKN CTPYHHOTO KOMIIpECCOpa.

[IpenenpHble pexXxUMbI pabOTHI CTPYHHBIX KOMIIPECCOPOB.

Omnpenenenne KOdPPUIMEHTa WHKEKIMH, TABICHHUS CXKATHS W OCHOBHBIX Pa3MEpOB CTPYWHOTO

KEKTOpa.

28
29
30

[TpuHnnnuaneHas cxema u KIIJ[ mapo3KeKTOPHBIX XOJIOAWIBHBIX YCTAHOBOK.
[Tpuniun neificTBrs uaeanbHbIX a0COPOIIMOHHBIX YCTAHOBOK M YIENbHBIM PacXo/] TeMI0ThI
Cxema u miporiecc paboThI pealibHBIX a0COPOIMOHHBIX TpaHC(HOPMATOPOB TEILIA.



31 Metoauka pacyeTa 0JJHOCTYIIEHYATHIX a0COPOIIMOHHBIX TpaHC(HOPMATOPOB TEIIOTHI

32 JIByxcrymneH4arble aOCopOIMOHHBIE TpaHC(HOPMATOPHI TETLIA.

33 AOGcopOimoHHbIe TpaHCHOPMATOPHI TEIUIOTHI MEPHOINICSCKOTO ACHCTBHS.

34 A6copOrmonHO-M(Gy3nOHHBIE XOJIOAMIBHBIC YCTAHOBKH.

35 DHepreTHueckoe cpaBHEHHE aOCOPOIIMOHHBIX U KOMIIPECCUOHHBIX XOJIOMIBHBIX YCTAaHOBOK.
36 OcoOEeHHOCTH MPOIIECCOB B ra30BBIX TPaHCHOpMATOpax TerlIa.

37 WneanbHble ra30BbIE UKIIBI CO CTAIIMOHAPHBIMU MPOLIECCAMHU.

38 PeanbHble ra30BbIe HUKIIBI U KBa3UIMKIIBI CO CTAI[MOHAPHBIEMHU IIPOIIECCAMH.

39 T'a30Bble HUKIIBI M YCTAHOBKHU C HECTALIMOHAPHBIMH MTPOIIECCAMHU

40 IlpuHumnuanpHas cxeMa BUXPEBOM TpyObI U Iporiecc ee paboThl.

41 OnrtumanbHbIe peXXUMbI paboThl BUXPEBOI TPYOHI.

42 OcoOeHHOCTH ra30’KUIKOCTHBIX TPaHC(HOPMATOPOB TEILIOTHI

43 Oco0eHHOCTH CUCTEMBbI OXKMKCHHS, 3aMOPKUBAHMS U HU3KOTEMIIEPAaTypPHOT'O pa3/iesieHusl.
44 VneanbHble IPOLECCH OKMKEHUS U 3aMOpaKUBaHUsl (KOHACHCUPOBAHMUS) Ta30B.

45 TexHUYeCcKHUE MPOLECCHl 0XKMKEHUS U 3aMOPAXKUBAHUS Ta30B.

46 CpoiicTBa ra30BbIX CMECEl M XapaKTepUCTHKA METOJIOB UX pa3/IeiICHHUS.

47 WneanbHble IPOLECCH] Pa3AeeHUs Ta30BbIX CMecei.

48 TexHuyeckue Mpolecchl HU3KOTEMIIEPaTYPHOTO pa3AeNieHUs Ta30BbIX CMeceil.

KPATEPUU OIIEHKHA 3HAHWM HA 3AUETE

TaK KaK IJIsd HpI/IeMa 3a4ecra C OHGHKOI71 HC BBIACIICTCA CIICOHUAJIBHOC BpeMﬂ HpI/I corjiacuu
CTYJCHTa OLEHKY MOXKHO TMOCTaBUTh IO pe3y/ibTaTaM MPOBEPKU 3HAHHUI BO BpeMs MPOMEKYTOUHOTO
KOHTPOJISI B CITy4yae BBINOJHEHHUS BCEX MPETyCMOTPEHHBIX 3a/laHuii. B ciydae He cormacus cTyaeHTa
3a4eT MPUHUMAETCS IyTeM OIpoca MO BOIpOcaMm JIjisl 3a4eTa.

Crynenry 3aiaiTcst 3 Bompoca.

[TepBsiii Bompoc mo pazaenam: «OOIIMe CBEACHHUS O HATHETATENSIX U TEIJIOBBIX JIBUTATEISAXY,
«Hacocei». B 3aBUCHMOCTH OT HOJIHOTHI M KQUeCTBa OTBETA CTABUTCS JI0 12 Gaios.
Bropoii Bonpoc mocsuieH BompocaM paszaenos: «KommpeccopHble yCTaHOBKHY», «BeHTUsATO-
peb». [Ipu yciaoBuM 3anucu NpaBUIIbHBIX pacyeTHBIX POPMYI U CXEM CTaBUThCA 710 12 Gaios.
Tperuit Bompoc mocBsIieH BompocaMm paszienoB: «CtpyiiHble anmapatel» U «llapoBbie TypOUHBI.
JlBurarenu BHYTPEHHETO cropaHusi». B 3aBUCMMOCTH OT MOJHOTHI U KayecTBa OTBETa CTaBUTCS /10 12
0aJioB.



MuHuCTEepCTBO HAyKHU U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((huuai)
(henepallbHOr0 rOCYIapCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICILIET0 00pa30BaHuUs
«KazaHCcKuii HaIlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

Dakyromem _MNH(OPMAIMOHHBIX TEXHOJOT MM

Kagheopa  anexkmpomexnuku u snepzoobdecneyenus npeonpuamuii

Hanpasnenue noaroroku: 13. 03.01 «TemnosHepreTuka U TEIIIOTEXHUKA
[Mpoduns/cnennanuzanys: «HeproodecnedeHne npeInpusTHI

Tembl 3cce (pedpepaToB, NOKJIAT0B, COOOIIEHMI)
1o qucturuinae «OCHOBBI TpaHCGHOPMAITH TETUIOTHD)

1 DmuepromnorpebieHre B HOBOM ThIcAueIeTHU. TeHACHIINHN B CTpaHax, BXoasmux B MOA.

2 DHepreTHyeckas MOJUTUKA U CTPATETHS.

3 DHepreTHuecKas reOnoJUTHKA W dHEpreTudeckas AUIIIOMAaTHs. MHPOBOI SHEPreTUYeCKUld KpH-
3HC.

4 B3auMOCBS3b SKOHOMHUKHU U SHEPTE€TUKH.

5 DHepreTHka M 5KOJIOTHS.

6 DueprocOepexeHue u SHEProd3PPEKTUBHOCTD.

7 TonnuBHO-’HEPreTHUECKUE PECYPCHI U MTPUPOAOIOIB30BAHNE.

8 IIporao3upoBaHHE SHEPTETUYECKOTO CIPOCA U MEPCIEKTUBHBIC TOIUTUBHO-PHEPTeTHUECKUE OalaH-

9 PerunonanpHbIe TPOOIEMBI SHEPTETUKH.

10 IToBsimenue 3((PpEeKTUBHOCTH PETHOHATBLHOTO YHEPTOCHAOKECHHUS.

11 Dueprernueckas 6€30MaCHOCTh B CUCTEME YIKOHOMHYECKON M HAIIMOHAILHON 0€30MacHOCTH.

12 Poccust u MupoBasi sHepreTryeckas 0e30mMacHOCTb.

13 TlepcneKTHBBI POCCUHCKOM YHEPTETUKH.

14 Ponp BO30OHOBISIEMOM SHEPreTUKH B 3HEeprocHadxxeHuu B Mupe u Poccun. CocrosiHue U niepcriex-
THUBBI.

15 Duepreruueckas ctparerus Poccuu Ha nepuon g0 2020r.

16 TormmmBHO-dHEPTETUYECKHIA KOMILIEKC POCCHM: TepCIIEKTUBBI Pa3BUTHS.

17 Dxonoruyeckuii B3IJIsLT HA SHEPIeTUUECKYIO MOJIMTUKY Poccun Ha MUpOBO# apeHe.

18 TlepcneKTHBBI pa3BUTHS dIEKTPOIHEPreTHKH Poccuu: reneparus, ceTu, COBIT.

19 CrpaxoBble MEXaHU3MBbI YIIPABJICHUS PUCKAMU B 3JIEKTPOIHEPTETHKE.

20 CocrosiHue MUHEpAIBbHO-CBIPHEBON 0a3bl yriieBogopoaHoro ceipbsi Poccum Ha 2013 rox. Pase-
JAaHHBIE M pa3BeJIbIBAEMbIE 3aI1aChl, HEAPOIOIb30BATEIH.

21 Posb BO30OHOBISIEMBIX UCTOYHHUKOB SHEPTHH B DHEPTOCHAOKEHUU MUpa U Poccuu: coBpeMeHHOe
COCTOSIHUE, TEPCIIEKTUBBI Pa3BUTHS.

22 BnusHEe mepexona Ha JIETHEE W 3MMHEE BpeMsi Ha YpPOBEHBb AJIEKTPOIOTPEOICHUS B Pa3IMIHBIX
peruoHax Poccun.

23 HopmaTHBHO-TIpaBOBBIE aCIEKTHl B3aMMOOTHONICHU ITOTPEOUTENEH TEIUIOBOW SHEPTUH C SHEPTO-
CHA0KAIOLMMH OPTaHU3AIUSIMH.

24 MeTtoapl U3MEpPEHHsI SHEPTHH B CHCTEMaX TETIOCHAOKESHHUS.

25 OCHOBHBIE METO/BI YU€Ta M KOHTPOJIS SJIEKTPOIHEPTUH (+ Meruamarepuann).

26 llemu cozmanus u ctpykrypa PAO «EDC Poccum» B peTpocCIieKTHBE.

27 Tlpuuunsl peopranuzanuu u ynpasaaenus PAO «E3C Poccuny.

28 T'pamuprau. CHCTEMbI BOJOIIOATOTOBKH (+MeIuamMaTepran).

29 Bujpl TeII000MEHHBIX anmapaToB (+ MearnaMarepuann).



30 Cuctembl pacmpefeNuTeNbHBIX CeTel IEHTPAIM30BAHHOTO TEIUIOCHAOXKEHUS, CO3JaHHBIE MyTEeM
BHEJPEHUS WHANBUAYAIbHBIX TEIUIOBBIX MYHKTOB (+MequamaTepuan).

31 CxmKEeHHBIN TPUPOAHBINA ra3 KaK OCHOBA TETNIOCHAOKEHHS OTJAIIEHHBIX PETHOHOB.

32 DHepro0e30MacHOCTh KUJIOTO JIOMa.

33 DueprocOepexeHue B OBITY.

34 Opranuzaius palioOHAILHOTO OCBEIICHHS B KBapTHUPE.

35 DKOHOMHS AJIEKTPOIHEPTUH MPH PUTOTOBICHUH MHUIIIH.

36 DKOHOMHS 3IEKTPOIHEPTHH MIPH UCIIOIIB30BAHUU PAIMOTENIEBU3MOHHON anmnaparypsbl.

37 DKOHOMHMS AJIEKTPOIHEPTUH MPH MOJIb30BAHUH JIEKTPOOBITOBEIMU TPUOOpaMu

38 JloM ¢ macCMBHBIM OTOIUICHUEM: TEXHOJIOTHH OYAYIIEro.

39 DHeprocOepekeHUE B JKUIUITHO-KOMMYHATHBHOM XO3SICTBE.

40 Pomnb sHEprocOepexeHus B paCTEHUEBOJICTBE U JKUBOTHOBO/ICTBE.

41 TexHOJIOTUH SHEPrOCcOEPEIKEHHS B CTPOUTEIHCTBE.

42 bapbepsl, ciep >KUBAIOIINE Pa3BUTHE dHEprocOepeKeHus: U Y HEProdp(HEeKTUBHOCTH B CTPaHE.

43 KOMIUIEKCHBIM TUIaH MEp IO pealr3aliy TMOJMTHKH HEProcOepeXeHHUs M TMOBBIIMICHUIO SHEp-
ro3(¢HEeKTUBHOCTH POCCUICKON SKOHOMHUKH.

44 TIpnopuTeTHBIN HAMOHAIBHBIN MPOEKT «dHeproddpdexTuBHas Poccusy.

45 MexayHapoJHOE COTPYAHUYECTBO B 00JIaCTH SHEProdPEeKTUBHOCTH.

46 Dueprerudeckas crparerus Poccun Ha mepuoa 1o 2030 ropa.

47 TlepcrieKTUBBI CIIpOca Ha poccHiickue sHepropecypchl. ['ocynapcTBeHHas sHEpreTHYecKas MOIu-
THKA.

48 TlepcrieKTUBBI M CTpaTETHYECKUE MHUIIUATUBBI PA3BUTHS TOILTUBHO-?HEPT€TUYECKOTO KOMILJIEKCA.
49 PermoHabHBIC U MEXKOTPACIIEBBIE aCMIEKTHI Pa3BUTHUS TOIUIMBHO-YHEPTETUIECKOTO KOMILIEKCA.

50 Bonopoanas sHeprusi: AaibHEHIINE MEePCIEKTUBHIL.

Kpurepun onenkn pedeparon
Pedepar cryseHT BmnpaBe MOATOTOBUTH BMECTO BBIIIOJIHEHUS KOHTPOJIBHOMW pacueTHO-
rpaduueckoil paboTsl. Pedepar oneHnBaeTcss o peUTHHIOBON cUCTeMe B Mpejenax OansioB, Mpeay-
cMOTpeHHbIX 3a PI'P.
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