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Ilepeuens Komnemenyuit U UHOUKAMOPOE OOCMUNCEHUA KOMNEMEHYUIL C YKAZAHUEM IMAN08 hopmuposanus é npoyecce 0C60CHUA OUC-
UUNIUHDBL

Komnerennuu:

OIIK-3 - CriocobeH npuMEeHSTh COOTBETCTBYIOIIUH (PU3HKO-MaTEeMaTHUECKUH armapaT, METO/Ibl aHAJIN3a U MOJICIIMPOBAHUS, TCOPETUIECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUS MPU PELICHUH MPO(PECCUOHANBHBIX 3a/1a4.

WNHukaTopsl TOCTUKEHUS KOMITETEHIIUN:

OIIK-3.1 - 3naer 6a3y (pU3MKO-MaTeMaTHYECKOro amnmnapara, METOJ0B aHaIl3a U MOJECIIMPOBAHUS U UCCIIEIOBAHMSI CUCTEM IIPOU3BOCTBA
SHEPIuu M S3HeproodecreyeHuss 00BEKTOB.

OIIK-3.2 - YMeeT aHanmu3upoBaTh U MOJICIUPOBATH CUCTEMBI IPOU3BO/ICTBA Mapa, TOpsiueid BOJBI M AJICKTPUUECKOM SHEPTHH, a TAKKE CUCTEMBI
SHEPrOCHA0KEHUS Pa3TMUHBIX OOBEKTOB.

OIIK-3.3 - Bnageetr MeToiaMu aHaJIM3a U MOJICTUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEeI0BAaHUS HICTOYHUKOB MPOU3BOJICTBA
U paclpeieeH s SHEPTUN.

OIIK- 4 - CnocobeH 1eMOHCTpUPOBATh MPUMEHEHNE OCHOBHBIX CIIOCOOOB MOJIy4eHUs1, TPeoOpa3oBaHusl, TPAHCIIOPTA U UCTIOIH30BAHUS TETIOTHI
B TEIUIOTEXHUYECKUX YCTAHOBKAaX U CUCTEMAX.

WNuaukaTopsl JOCTUKEHUS] KOMIIETEHIINU:

OIIK- 4.1 - 3naer criocoObI OTy4YeHHUS, MPEoOPa30BaHMsI, TPEOOPA30OBAHUS U UCTIOIB30BAHUS TCIUIOTH B TEXHOJIIOTHUECKUX YCTAHOBKAX.

OIIK- 4.2 - YMmeeT npouU3BOJUTH KOHTPOJIb KauecTBAa MOHTa)Xa KOTEJIHHOIO, OCHOBHOI'O M BCIOMOTAaTEIbHOIO OOOPYIOBaHMs CHUCTEM TEIUIO-
cHaOXeHUsI.

OIIK- 4.3 - Braneer MmeTogamMu o0ecrieyeHHsI HaJeKHON pabOThl ICTOYHUKOB MPOU3BOICTBA TEMJIOTHI U CUCTEM €€ TPAaHCIOPTUPOBKH.

OIIK-5 - CriocoGeH y4uThIBaTh CBOMCTBA KOHCTPYKIIMOHHBIX MaT€pUaJIOB B TEINIOTEXHUYECKUX pacueTax ¢ y4eTOM JUHAMHUYECKHUX U TEIJIOBBIX
Harpy3ok.

NHaukaTophl TOCTHKEHUS KOMITETEHIIUN:

OIIK-5.1 - 3naet obnacTu MpUMEHEHHsI, CBOMCTBA, XapaKTEPUCTUKU U METObI UCCIICTOBAHMS KOHCTPYKIIMOHHBIX MaTepUATIOB.

OIIK-5.2 - YMeeT BbIOUPATh KOHCTPYKIIMOHHBIE MaTepUaIIbl C TPEOYEMBbIMU XapaKTEPUCTHUKAMU JJIsl UCTIOIb30BaHUs B 00s1acTu npodeccu-
OHAJIbHOW JEATEIBHOCTH.

OIIK-5.3 - BrnazieeT HaBBIKaMHU UCTIOJIL30BAHUS 3HAHUH B 00JIACTH MaTePUATIOBEICHUS JIJISl PEIISHUS IIMPOKOTO CIIEKTPa 3a/1a4 B MPOPECCHO-
HaJIbHOM ESITEeIbHOCTH.



Hnouxamopewl 0o-
CMUIICEHUA KOM-
nemenyuu

Omanuvt hopmuposanus é npoyecce 0c60eHUs T OUCUUNTIUHDL
(vkazamo ece memwl uz PI1/])

Jlexyuu

Ilpakmuueckue
3anamu

Jlabopamopmuuie 3ans-
mus

Kypcoeoit npoekm
(paboma)

Haumenosanue oye-
HOYHO020 cpet)cmea

OIIK-3.1

Tema 1-4

Tema 1-4

He npeoycmompenut

He npeoycmompenut

Konnokeuym, pacuem-
Ho-2paghuueckan paoo-
ma, 3auem ¢ OYeHKoll

OIIK-3.2

Tema 1-4

Tema 1-4

He npedycmompenui

He npedycmompenui

Konnokeuym, pacuem-
Ho-2paguueckan pabo-
ma, 3auem ¢ OYeHKOoll

OIIK-3.3

Tema 1-4

Tema 1-4

He npeoycmompenut

He npeoycmompenut

Konnokeuym, pacuem-
Ho-2paghuueckan paoo-
ma, 3auem ¢ OUeHKoll

OIlK-4.1

Tema 1-4

Tema 1-4

He npedycmompenui

He npedycmompenui

Konnokeuym, pacuem-
Ho-2paguueckasn pabo-
ma, 3auem c OUEeHKOU

OIIK-4.2

Tema 1-4

Tema 1-4

He npeoycmompenut

He npeoycmompenut

Konnoxeuym, pacuem-
Ho-2paguueckasn pado-
ma, 3auem ¢ OUeHKoll

OIlK-4.3

Tema 1-4

Tema 1-4

He npedycmompenut

He npedycmompenut

Konnoxeuym, pacuem-
Ho-2paguueckasn pabo-
ma, 3auem c OUEeHKOU

OIIK-5.1

Tema 1-4

Tema 1-4

He npedycmompenut

He npedycmompenut

Konnokeuym, pacuem-
Ho-2paghuueckan pavo-
ma, 3auem ¢ OUeHKOll

OIIK-5.2

Tema 1-4

Tema 1-4

He npedycmompenut

He npedycmompenut

Konnoxeuym, pacuem-
Ho-2paguueckasn paoo-
ma, 3a4em ¢ OUeHKoll

OIIK-5.3

Tema 1-4

Tema 1-4

He npedycmompenut

He npedycmompenut

Konnoxeuym, pacuem-
Ho-2paghuueckan pavo-
ma, 3auem ¢ OUeHKOIl




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouenounvle cpeocmea Kon-60 Min, éannoe Max, oannoe
Pre 1 20 40
Konnokeuym 4 40 60
Hmozo: 60 100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHAMKATOPOB JOCTH:KeHHs TPU (popMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OIeHKOMH

3a4vyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OneHka «OTIMYHO» BBICTABIAETCS CTYACHTY, €CIM TEOPETHUECKOE COAEp-
aHHe Kypca 0CBOCHO MOJIHOCTHIO, O3 mpo0esioB; ucuepmbIBaloNie, mocie-
JIOBaTENbHO, YETKO M JIOTMUYECKU CTPOMHO M3JaraeT Marepuai; CBOOOTHO
CIPAaBISETCS C 3aJadaMy, BONPOCAMH M IPYTMMH BUIAMH INPUMEHEHUS
3HAaHUH; UCIIOJIB3YET B OTBETE JIOTIOIHUTENBHBIN MaTepuall Bce MpeaycMoT-
pEHHBIE TPOrpaMMOM 3a1aHUs BBITIOIHEHBI, KAYECTBO UX BBIIOJHEHMS OLE-
HEHO YMCIIOM 0aiioB, OJIM3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET MOTyUIEH-
HbI€ pe3yJbTaThl; MPOSABISET CAMOCTOSTENIBHOCTh NPY BBIOJIHEHUH 3a/a-
HUHN

74 - 86

Xoporio (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYNEHTY, €CIIM TEOPETUIECKOE COLEp-
XKaHME Kypca OCBOEHO IOJHOCTHIO, HEOOXOAMMBIE MPAKTUUYECKHE KOMIIe-
TEHIIMA B OCHOBHOM C()OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MTPOTPaMMOM
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIOIHEHBI, KAUECTBO MX BBIIIOJHEHUS AOCTA-
TOYHO BBICOKOE. CTYAEHT TBEpPAO 3HAET MaTepual, IPAMOTHO H IO CyIe-
CTBY HM3JIaraeT ero, He JOIMyCKas CyIIECTBEHHBIX HETOYHOCTEN B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
puTensHo (3a-
YTEHO)

OueHKa «yAOBIETBOPUTEIBHO» BBICTABIISIETCS] CTYJICHTY, €CJIM TEOpETHYE-
CKOE cojiep)KaHre Kypca OCBOEHO YaCTUYHO, HO MPOOeIbl He HOCAT CyIIle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOn 3a-
JTAaHWI BBITIOJIHEHO, HO B HUX UMEIOTCS OIITUOKH, ITPH OTBETE HA IMOCTABJICH-
HBII BOIPOC CTYAEHT AOIYCKAET HETOYHOCTH, HEJOCTATOUHO MPABUJIbHBIC
(hopMyIHPOBKY, HAOIOJAIOTCSl HAPYIICHHUS JIOTHYECKON MOCIIeI0BATEILHO-
CTHU B U3JIO)KCHHUH MIPOTPAMMHOTO MaTepuaa.

OneHka «3a4TeHO» BBICTABISAETCS CTY-
JIEHTY, €CIM OTBETHl HA BOIPOCHI IO Te-
MaM JHUCLHMILIMHBl  IOCIEN0BATEIbHBI,
JIOTUYECKH H3JIOKEHBI, JOIYCKAIOTCS He-
3HAYUTEIbHBIE HEIOYETHl B OTBETE CTYy-
JIEHTa, TaKH€ KaK OTCYTCTBHE CaMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OIIMOKH U TP

Hmoxe 60

Heynosnerso-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBICTBOPUTEILHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAET 3HAYMUTENIFHOW YacTH MPOTPaMMHOI0 MaTepuaja, AOIMYCKaeT CyIle-
CTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJNBIINMH 3aTPYAHEHUSIMH BBITIOJTHSET
MpaKkTUYecKue padoThl, HEOOXOJWMBbIE MPAKTUYECKUE KOMIICTCHIIMH HE
chopMHUPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX NPOrPaMMON 00ydeHHs
y4eOHBIX 33J]aHUH HE BBHITIOJIHEHO, KAYeCTBO MX BBIIIOJHEHUS OLIEHEHO YHMC-
JI0M 6aJIOB, OJIM3KUM K MUHUMAJIEHOMY

OL[GHKa «HC 3a4TCHO» BBICTABIACTCA
CTYACHTY, €CJIU CTYACHT HC 3HACT OCHOB-
HBIX TIOHSATHHA TEMBI JUCHUIIIIMHBI, HE OT-
B€YACT HA JOIIOJIHUTCIIbHBIC 1 HABOAANIINC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi XxapakTepucTHKA OLIEHOYHBIX CPeICTBA

n/n

Haumenosanue
OUYEHOUHO020 cpeo-
cmea

Kpamkasa xapakmepucmuka oyenounoz2o cpeocmea

IlIpeocmagnenue
OUEeHOUH 020 cpeo-
cmea 6 honoe

IIpakTrueckoe
3aHATHE

B xone npaktuueckux paboT CTYAEHTHI OBIIAJCBAIOT
YMEHHSIMH T10JI30BaThCS pad0TaTh C HOPMATHBHBIMU
JOKYMEHTaMU M HHCTPYKTUBHBIMU MaTepualamy,
CIIPABOYHHUKAMH, COCTaBJIITh TEXHUYECKYHO JIOKY-
MEHTAIUIO; BBIMOJIHATh YEPTEKHU, CXEMbI, TaOIUIIBL,
pemaTh pa3HOro poja 3ajayu, AENaThb BbIYUCIECHUS,
ONpPENENATh XapaKTEPUCTUKH Pa3JIUYHBIX BEILECTB,
00beKkTOB, sABIeHUM. Llenp MpakTUYECKUX 3aHATUN
3aKJII0YAeTCsl B BBIPAOOTKE Y CTYACHTOB HAaBBIKOB
MPUMEHEHUS TOJYYEHHBIX 3HAHUU I PEUICHUA
MPAaKTUYECKUX 3a]ad B IPOLIECCE COBMECTHOM aesi-
TEJILHOCTH C MPENOIABATEISIMH.

TeMbl mpakTU4ECKUX
3aHATHN; KOHTPOJIb-

HBIE BOIIPOCHI U 33]1a-
HUS 110 TEME MPAKTH-
YECKOI'0 3aHATHSA, BO-
IIPOCHI KOJUIOKBHYMa

Komnoksrnym

CpencTBo KOHTPOJIS YCBOEHUSI y4eOHOro Marepuana
TEMBI, pa3jiesia Wik pa3/iesioB AUCIUIUIMHBI, OpraHu-
30BaHHOE Kak yueOHOe 3aHsTHE B BHHE coOecenoBa-
HUSI IPENOAABATEINS C 00yUYaIOIIUMHUCS.

Bompock! o Te-
Mam/paszernam JIuc-
LUTIITUHBL

Pacuerno-
rpaduveckas
pabora

CpencTtBo NpoBEpKU YMEHHUH NMPUMEHSTH IOJIy4EH-
HbIE 3HAHUSA IO 3apaHEe ONPEIECICHHON METOJUKE
JUIsL PELICHUs 3a7a4 WK 33JaHUM 10 MOIYJIIO WIH
JUCLUIITINHE B LEIOM.

Kommiekr  3amanumii
11l BBINIOJIHEHUS pac-
94eTHO-TpadUIECKOit
paboThI




MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HaAllMOHAIBHBIN UCCIIEI0BATEIILCKUM TEXHOJIOTMYECKUI YHUBEPCUTET»

@akyﬂbmem MHGbODMClI/{MOHHbl)C MEXHOA02U

Kageopa snexkmpomexnuku u snepeoobecneyeruss npeonpusmuil

Y4eOHbIM M1aHOM 110 HamnpasiieHHnto moarotoBku 13.03.01 «TennosHepreTrika U TEMIOTEXHUKAY
Ui 0OYYAOIIUXCS MPEAYCMOTPEHO MPOBEICHUE MPAKTUYECKUX 3aHITHA MO TUCIHUIIIHHE «OCHOBBI
TpaHchOpMaIUU TEIUIOTHI» B 00beMe 6 yacoB. OOydaroIMMCs Mpe/jIararoTcsl pa3sHOYPOBHEBEIE 3a/1a-
YU U 33JIaHUsl PEKOHCTPYKTUBHOI'O YPOBHS, MO3BOJISIONIME OLEHUBATH M JMATHOCTUPOBATH YMEHHS
CHUHTE3MPOBATh, aHAIM3UPOBATh, 0000aTh (AaKTHUYECKUN M TEOPETHYECCKUN MaTepual ¢ GopMyIupo-
BaHHEM KOHKPETHBIX BBIBOJOB, YCTAHOBJICHHUEM IPUUYUHHO-

CIIE[ICTBEHHBIX CBSI3€EH.
Llenn npakTUYECKUX 3aHATUI:

1) yriyOneHHe U 3aKpeIICHHE TEOPETHUSCKUX 3HAHHM, TIOJIYUCHHBIX CTYICHTAMHU Ha JICKIIUH;

2) HAyYUTHCS MPOBOJMTH aHAIU3 COBOKYITHOCTH (PU3MUYCCKUX SIBICHHN MPOMCXOISIIMX CHCTEMaXx
TpaHchOopMaIiy TEIJIOTHI; HACATU3UPOBATh PEATIbHBIC SIBJICHUS;

3) Hay4YHTbCS MPOM3BECTH PACUYEThl OOPATHBIX IIMKIIOB, HCIOJIB3YEMBIX B TEPMOTpaHCHOpMAaTOpax;

4) npuoOpecTH HABBIKK pacyeTa MOTPEOJICHUS MPEANPHUITAN X0I0/a I TEXHOIOTHUYCCKHX HYXK/I,
BEHTWISIIIMY U KOHAUIIMOHUPOBAHUS BO3/yXa;

5) Hay4UThCS pACCUMTATh CUCTEM pa3eliCHHs BO3/1yXa,

6) npuoOpecTH HaBBIKKH PAOOTHI CO CHPABOYHON U HAYYHOH JTUTEPATYPOI.

3ananmue 1: IlapoxoMnpeccHoOHHBbIE TPAHC(HOPMATOPHI TEMIOTHI
1) Bropoe Havano TepMOIMHAMKKH TS aHAJIU3a TEPMOTPaHCHOPMATOPOB.
2) AHanu3 00pa3IOBbIX ITUKJIOB MTPOIIECCOB TEPMOCTATHPOBAHHSI.
3) DHepreTuvecKHx MmokasaTeneil mapoKOMIIPECCHOHHBIX TePMOTPAHC(HOPMATOPOB.
4) PacyeT IByXCTYNEHbUATOMN XOJIOAUILHON YCTAHOBKH.

3aganue 2: CtpyiiHble U a0COpOLMOHHBIE TPaHC(HOPMATOPHI TEILIOTHI

1) Pacuer mapo’KEKTOPHBIX XOIOAMIBHBIX YCTAHOBOK.

2) Pacuer BUXPEBBIX TEPMOTPAHCHOPMATOPOB.

3) OmpeneneHne YHEPreTHUSCKUX TIOKA3aTeNei BOJOAMMHAYHOTO U OPOMHCTO-ITUTHEBBIX TEPMO-
TpaHCcPOpMaTOPOB.

3ananme 3: 'a30Bble M ra30:KNMAKOCTHbIE KOMIIPECCHOHHBbIE TEPMOTPaHchoOpMATOPHI

1) PacueT mapaMeTpoB HJICATbHBIX Ta30BBIX TEPMOTPaAHCHOPMATOPOB.

2) Pacyer KOMIPECCHOHHOTO TEPMOTPAHCHOPMATOPA C PETCHEPAITUCH.

3) Pacuer mapamerpoB KpHOpehpHUIKEPATOPOB € APOCCENBHOM U C IETAHICPHON CTYIICHBIO
OKOHYATEJIbHOT'O OXJIAXKICHUSI.

3aganue 4: CucreMbl 0KMKEHHS M Pa3/ieJIeHUsI Ta30BbIX cMeceH
1) OcHoBHBIE TAPAMETPOB MPOIIECCOB OKHMIKCHUS U 3aMOPAKHBAHUS T'a30B.
2) OmpeneneHue mapaMmeTpoB HU3KOTEMIIEPATYPHOTO pa3/IeiICHHUs ra30BbIX CMECEH.

Kpurepun oueHKH NpaKTHYECKUX 3aHATHI

[Tocne mpoBeaeHUS MPAKTUUECKUX 3aHATUHN MO KaX10i TeMe (3a/1aH1I0) TPOBOJUTCS TECTUPOBA-
HHUE KaXJ0Tro oOydarollerocs B BHJE NMPOBENCHMS KOJUIOKBUYMa. YyalleMycs 3a7al0Tcs HECKOJIBKO
BOIIPOCOB M3 CIIMCKA BOIPOCOB KOJUIOKBUYMOB. B 3aBHCHMOCTH OT ypOBHSI OCBOEHHOCTH T€MbI 00Y-
YAIOLIEMYCsl CTaBUTCSL 000OIIEHHAs OIIEHKA 32 TeMY IMPAaKTUYECKOT0 3aHATHS U KOJUIOKBUYMA 10 3TOH
TEME.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HaAllMOHAIBHBIN UCCIIEI0BATEIILCKUM TEXHOJIOTMYECKUI YHUBEPCUTET»

@akyﬂbmem MHGbODMClI/{MOHHbl)C MEXHOA02U

Kageopa snexmpomexnuxu u snepeoodbecneuerus npeonpusmuii

Hampasnenue noarotoku: 13.03.01 «TemnosHepreTuka u TEIIOTEXHUKA»
[Mpoduns «HEproodecredeHne mpeanpUsSTHI

Bomnpocel TecToB (KOJIIOKBUYMOB)
JJIS IPOBEPKHU MPOMEKYTOUYHOI0 KOHTPOJISI 3HAHUM CTYIEeHTOB
1o JucuuIuiiHe «OCHOBBI TPaHCPOpPMALMH TENJIOThI»

Tecr (KommokBuym) Nel.
ITapoxommnpeccnoHHBbIE TPAHCPOPMATOPHI TEMJIOTHI

Knaccudukanus TpancopmMaTopoB TEIUIOTHI.
[uknuyeckue, KBa3UIUKINIECKHE U HEUKIMYECKHE MIPOLIECCHl B TpaHcPopMaTopax Tervia.
OCHOBHBIE TEPMOJMHAMUYECKHIE 3aBUCHIMOCTH.
XapakTepHble SHEPreTUUYEeCKHe 30HbI B HU3KOTeMIIepaTypHOU 00IacTH.
XapakTep U3MEHEHHS YIINbHBIX YKCEPTeTHUECKUX 3aTpar.
OO1as xapakTepuCcTUKa XJ1a/I0areéHTOB U KPUOAreHTOB.
X1aJOHOCUTENH.
8. Ynenwusbie sHeproszarpatsl U KI1/I komrnpeccHoOHHBIX TpaHCHOPMATOPOB TeTLIa.
9. MeToauka pacueTa OHOCTYIIEHYATHIX TPAaHCHOPMATOPOB TEIIA.
10. PerenepaTuBHBII TEMI000MEH B MAPOKUAKOCTHBIX TpaHCc(hopMaTopax Terma.
11. MHorocTyrneH4yaTbie KOMIPECCHOHHBIE TPAaHCHOPMATOPHI TETLIA.
12 TlpumeHeHHUe NBYXCTYNEHYATHIX TEMIOHACOCHBIX YCTAHOBOK B CHCTEMaX TEIJIOCHAOKEHHUS.
13.Kackagabie pedprkepaTOpHbIE YCTAHOBKH.
14 Haznauenue u kiaccuukaiys HarHeTaTeNbHBIX U PACIIMPUTENBHBIX MaIIHH.
15.TepmorazonnHaMHYECKHE OCHOBBI IPOIIECCOB CKATHS U PACIIUPEHUSI.
16.Komnpeccopsl 00beMHOT0 AEHCTBUS.
17.Komripeccopbl KHHETUYECKOTO JIEUCTBHS (TYpOOKOMIIPECCOPHI).
18.TlopiuiHeBbIe TeTaHAEPHI.
19.TypGoneranaepsl.

NookrwnpE

Tect (KomnmoxkBuym) Ne2.
Crpyiinbie 1 a0cOpOLMOHHBbIE TPAHC()OPMATOPBHI TEIIOThI

1. Tuns! cTpyHHBIX TpaHC(HOPMATOPOB TeTLIa.

2. TpuanunmansHas cxema u KI1J] crpyitHoro Kommpeccopa.

3. Omnpenenenue KOdPGHUIMEHTa HHKESHKIIUU U JaBJICHUS CXKaTHsI CTPYHHOTO KOMITpeccopa.
4. Pacuer reoMeTpUUYECKUX pa3MepPOB CTPYHHBIX KOMIIPECCOPOB.

5. XapakTepHCTUKHU U MpeJIeNIbHbIE PEXUMBI pabOThl CTPYHHOTO KOMIIpEccopa.

6. IpuanunumansHas cxema U KI1J] mapo3KeKTOPHBIX XOJIOAMIBHBIX YCTAHOBOK.

7. TlpuHunuanpHas cxema BUXpEBOU TPyObI U MpoLiecC ee PabOTHI.

8. XapakrepHucTHKa BUXPEBOH TPYOHI.

9. OnTuManbHBIE PEXKUMBI PAOOTHI BUXPEBOM TPYOHI.

10. [MpuHIMN NeCTBUS UICATBHBIX a0COPOIIMOHHBIX YCTAHOBOK U YJIENbHBIA pacXo]] TeIuIa B HUX.
11. Cxema u npotiecc paboThl peabHBIX a0COPOIMOHHBIX TPaHC(HOPMATOPOB TEILIA.



12. Meroauka pacyera OJHOCTYIEHUATHIX a0COPOIIMOHHBIX TPaHC(HOPMATOPOB TeILIa.

13. 3aBUCHUMOCTH yJIETLHOTO PACcX0/ia YHEPTUH B aOCOPOIITMOHHBIX YCTAHOBKAX OT MapaMeTPOB reHepa-
II1H, UCTIAPCHUS U OXJIAKICHHUS.

14. PabGota aGCcopOIIMOHHBIX XOJOAMIBHBIX YCTAHOBOK B HEPACUETHBIX YCIIOBHUSIX.

15. /IsyxcryneHuaTsie abCOpOMOHHBIC TPaHC(HOPMATOPHI TETLIA.

16. A6copO1monHbIe TpaHCHOPMATOPHI TEILIA IEPUOTIUYECKOTO TSHCTBHSL.

17. A6copbumronHO-11 () y3UOHHBIE XOIOANIBHBIE YCTAHOBKH.

18. DHepreTuyeckoe cpaBHEHHE A0COPOIIMOHHBIX U KOMITPECCHOHHBIX XOJIOIMIBHBIX YCTaHOBOK.

Tect (KosmoxkBuym) Ne3
I'a30Bble H ra30KNUIKOCTHbIE KOMIIPECCHOHHBbIE TPAHC(HOPMATOPHI TEMIOTHI
1. OcobeHHOCTH MPOLIECCOB B ra30BBIX TpaHC(hOpMATOpax TEIua.

2. U neanpHble ra30Bble MUKIIBI CO CTAlMOHAPHBIMHU MIPOLIECCAMHU.

3. PeanbHble ra30BbIe HUKIIBI U KBa3UIUKIIBI CO CTAI[MOHAPHBIEMHU IPOIIECCAMH.
["a3oBbIe IUKJIBI M YCTAHOBKHU C HECTALIMOHAPHBIMHU MIPOLIECCAMHU.

Oco0eHHOCTH Ta305KUIKOCTHBIX TEPMOTPAHC(HOPMATOPOB.
Kpuopedpexeparopsl ¢ ApoccenbHOM CTYNEHbIO OKOHYATEILHOTO OXJIaXKICHUS

N o ok

Kpuopedpexeparopsl ¢ AeTaHASPHON CTYIEHbIO OKOHYATEIBHOTO OXJIAXKICHUS

Tect (KomtokBuym) Ned
CucreMbl O:KMKEHHSI M Pa3/ieJIeHUus ra30BbIX cMecel
. Oco0eHHOCTH CUCTEMBI OKUKEHHS, 3aMOPAKUBAHUS U HU3KOTEMIIEPATYPHOTO pa3/ieiIeHusl.

. UneanbHbIe IMPpOHCCChI OKUIKCHHA U 3aMOPA)KUBAHUS I'a30B.
. OKYDKUTEIIN C IIpOCCGJII:HOﬁ CTYIICHBIO OKOHYATCJIbHOTO OXJIAXKJACHU .

W W NP

TexHUYeCKUe MPOIECCHl OXKIKCHUS U 3aMOPAKUBAHUS T'a30B.

4, Oxwxurens JIMHIE ¢ BHEIIHUM OTBOIOM TEILIOTHI.

5. Oxmxurens Kiona.

6. Oxmwxurens Kanumnel.

4. CBoiicTBa ra30BBIX CMecel U XapaKTEePUCTUKA METO/IOB UX pa3/Ie/IeHuUs.

7. VineanbHbIE IPOIECCHI pa3AeTIeHUS Ta30BbIX CMECei.

8. TexHuveckue Mpoieccyl HU3KOTEMIIEPaTYPHOTO pa3elieH s Ta30BbIX CMeceH.
9. HuskoremnepaTypHas peKTH(HUKAIUS BO3AyXa.

10. Ucmosib30BaHme MTPOYKTOB Pa3AciicHUs BO3AyXa.

KPUTEPUHU OLIEHKH
MNPMEXYTOYHOI'O KOHTPOJISA 3HAHUM (KOJJIOKBUYMOB)

B mporiecce nzyueHus: TUCHUILTHHBI «OCHOBBI TpaHC(HOPMAIMH TEIUIOTHI ISl IPOBEPKU YPOBHS
OCBOCHHSI OCHOBHBIX Pa3JIe/IOB Kypca MPeIyCMOTPEHBI MEPBI MPOMEKYTOYHOTO KOHTPOJISI 3HAHUHN CTY-
JICHTOB B BHUJIC TECTHPOBAHHUS BO BPEeMs KOJUIOKBHYMOB ITOCJIC U3YUEHHSI COOTBETCTBYIOIIMX pa3jie-
n0B. KoyiokBryMBl (TECTUPOBAHUE) MPOBOJUTCS BO BpeMsl MPAaKTHUECKUX 3aHATUN. CTyIneHThl 3apa-
Hee MHPOPMUPYIOTCS O MPEJICTOSAIIEM TECTHPOBAHUHU 3a JIBE HENEIH W IMOJIyYaloT CIIMCOK BOTPOCOB
TecTHpoBaHusA. M3 BCero cmucka BOMPOCOB CTYACHTY MpeEroaBaTeb METOAOM CIIy4aiiHOrO BBIOOpa
3aJaeT TPH BOIpoca. MUHUMAIIbHBIA 0ayul 3a KaXKIbld KOJUTOKBUYM cocTaBiser 10 6aJu10B, MakcH-
MabHBIN — 15 6amoB. B utore cryaeHt Mmoxket HaOpaTh ot 40 10 60 6amios.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(benepanbHOro roCy1IapCTBEHHOTO OI0PKETHOTO 00Pa30BaTEIBLHOTO YUPEKJACHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynomem _UHDOPMAYUOHHBIX MEXHOIO2UL
Kageopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuil

Hamnpasnenue noarotoku: 13. 03.01 «TermnosHepreTuka u TEIIOTEXHUKA»
[Tpoduns/crienmanu3anus: « JHEproodeceueHne MPeIIPUITUL

KomiuiekT 3a1anuii 1Jis1 BbINOJTHEHUSA
KOHTPOJILHOM pacyeTHO-Tpauyeckoil padoTsl
1o aucuuiuinie « OCHOBBI TPaHC()OPMALMH TEILUIOThI»

CTyIeHThI BBITOIHAIOT 5 KOMIUIEKCHBIX 3a/laHUi B BUJIE€ pacueTHO-TpapuuecKkux paboT mo pas-
HBIM pa3jiesiaM JUCHUILIMHBI COITIaCHO Tabuuue 5.

3aganue 1

Omnpenenutsd 3Kcepruto xonona Qo, MOIyYEHHOTO IPU TEMIIepaType KureHus Ts xxuakoro G mpu
HOpPMaJIbHOM JIaBJICHUH U TEMIIEpaType OKpyxaromieit cpeanl toc. Onpenenuts 3HaueHne kodhduimen-
Ta paboTOCIIOCOOHOCTH TEIUIa, OTBEACHHOTO MPU TeMIlepaType KHuImeHus ts xmagareHra R U cpaBHUTH
ero ¢ K0dQpuIreHToM paboTOCMOCOOHOCTH A Temmeparypsl kuakoro G . CocTaBUTh TEIIOBOM U

JKCEpreTUdecKuil OanaHc cucTeMsl, pousBoasamuil xonon Q,, u onpenenuts ee KIIJ, ecau ussect-

HO, 4TO cucteMa norpedusger N asekTposHepruu u u3 TepMorpancopmaropa oTBoguTcss Q. TEIUIOTHI.

Koadduenent paboTocrmocoOHOCTH OTBEJICHHOTO M3 YCTAHOBKHU TEIUIA Tq; KOAP(UIIMEHT paboTOCIIO-
COOHOCTH TOJIY4EHHOTO XOJIOJIa Tqo. OMPEIeTUTh, HACKOJIBKO M3MEHUTCS YIIEIbHAs DKCEPTHsl MOTOKA
XJiaJareHTa R, KOTOpbIi B TEMIIOOOMEHHUKE TPH TABJICHUH p OXJIaxaaeTcs ¢ty g0 ti.

Ne Qo, G toc, R N, GT, - P tl, t2,
Bap | M oC kBT | Bt q % | MITa | °C | °C
1| 41 [ N[ 1[R2 |21 61 |+0,031|-021] 0,68 |60]20
2 | 42 |He| 2 |[R23 | 22 | 64 |+0,032|-023| 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 | -021| 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| 1,0 |62]22
7 | 47 | N | 7 |R125 | 27 | 84 | +0,033|-0,21| 0,571 |60 | 15
8 | 48 |He| 8 |R134a| 28 | 88 | +0,034|-023| 0,3 |60/ 15
9 | 49 [Ne| 9 [R22 | 29 | 89 | +0,031|-0,24 0,355 |60 | 20
10| 50 [Ar|10|R23 | 30 | 90 | +0,032|-021| 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 | -024| 0,3 |60/ 15
13 53 | N|[13[R23 | 33| 96 [+0,032]-021| 055 [52]20
14 | 54 |He| 14 |[R125 | 34 | 98 | +0,033|-0,23 | 0,67 |80 20




3aganue 2

HapucoBaTh cxemMy 0HOCTYIIEHPYATOTO aMMHUAYHOTO TpaHChOpMaTOpa TEIUIOTHI C OXJIaIUTEIIEM
XJIagareHrta u ee 1S - auarpammy. OnpeaenuTh X0I010IPOU3BOAUTENLHOCTE Qo; TEMIIEpaTypa XJiaaa-
TeHTa Ha BXOJIC B HCTIAPUTENb ty1 U Ha BBIXOJIC U3 HETO ty2; TeMIlepaTypa OXJIaXACHHOW BOJIBI Ha BXOJIE
B KOHJIeHCaTOp s> ¥ BbIXoJe U3 Hero tz1. KoHeuHass MUHUMAaIbHAsL pa3HOCTh TEMIIEpaTyp B KOHJIEHCA-
Tope Atk u B ucnaputene Aty Pacxon Boasl B oxmaauTtene xiaaarenta Gy ¢ TeMrepaTypoi ts, KoTopas
HarpeBaeTcsi Ha Atyo. [lo mapamerpam B XapakTepHBIX TOUYYKaX, MOJYUYEHHBIX B Pe3yJbTaTe pacuera
CXEMBI, COCTaBHTh IKCEPTreTHUECKH OallaHC TepMoTpaHchopmaropa, ONpeaeTuTh MOTEPU IKCEPTHH B
OT/CJIbHBIX dJIeMeHTax yctaHoBkHU U KIT/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

3aganmne 3

HapucoBare cxeMy OAHOCTYNEHbYATOro abCOPOLIMOHHOTO BOJIOAMMHAYHOrO TpaHchopMaTopa
TEIUIOTHI. Y CTaHOBKA MMEET XOJIOIONPU3BOANTENbHOCTE Qo. Temmeparypa paccosa Ha BXOZE B UCHa-
putens ty1 ¥ Ha BBIXOJE U3 HETO l2; TeMIepaTypa OXJaXJACHHOW BOJBI HA BXOJE B KOHJIEHCATOD {x 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 abcopOeHTe Aty; B
reHeparope Atr; B oxiagurene Atox; B TEILIOOOMEHHHKE pacTBopa Atrop; B Aediemarope Aty

OmnpenenuTh mapaMeTpbl B XapaKTePHBIX TOYKAX MPOIeCcca M MOCTPOUTH Mpolece B I-S - aua-
rpamme. PaccunTtaTh TENI0BbIe 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 11 -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 | 21 -20 | -30 20 25 | 0,30 4 5 4 7 10 12 15




12 | 22 | 21 | -31 | 21 26 1035] 5 6 6 6 11 11 16
13 | 23 | -19 | -29 | 18 23 1025] 3 4 5 5 9 10 14
14 | 24 | -20 | -30 | 19 24 1030 ] 4 5 4 l 10 12 15
15 | 25 | -21 | -31 | 20 25 1035] 5 6 6 6 11 11 16

3ananmue 4

B pacdeTHBIX YCIOBUAX XOJOJONPOU3BOAUTEIBHOCTh MAPOKUAKOCTHOTO KOMIIPECCHOHHOTO
tepmoTpancdopmaropa Qo mpu Temnepatype ucnapenus to, = t1; JlaBnenue ucnapenus po. XmnajgareHt
U3 UCHIAPUTENIS BBIXOAUT B COCTOSIHMM CYXOT'O HACBIIIEHHOTO TIapa ¢ SHTaJbIINeH
11 = 1650 x/x/kr. Temneparypa paccoia Ha BXOJe B UCTIapuTelb ty 1 Ha BbIxoJe tyo. JlaBieHue B xo-
JoaWIIbHUKE TepMoTpaHchopmaTopa px = 1,2 Mlla, Temneparypa konaencanuu tx = 30 °C. DHTanenus
KHJIKOTO aMMHaKa Tepet APOCCENIbHBIM KIamaHoM Iy = 562 kJk/kr.

KosddunuenT Temnonepenaun: B 30He meperpeBa Ky = 0,094 kB1/(M?-), 30HBI ncrapeHus Ku,.
Koadduuuent BpenHoro npocrpancTsa nopuraeBoro kommnpeccopa ¢ = 0,03; ko3 duuument miorxo-
cTd Anx = 0,95; 06beM xona mopurHs Vh. [Tokazarens moMUTpONBI paciiupeHus N.

[Tomaua aMMuaka B UCHIApUTENlb YMEHbIIaeTcs Ha £% 3a CYeT MPUKPBITHS IPOCCETHHOTO BEHTH-
7. OnpenenuTh mapaMeTpbl B HEPACUETHOM PEKUME: XOJIOAONPOU3BOIUTEIHLHOCTD, JaBICHHE B UC-
napuresne, TemrepaTypbl MapoB XJIaJareHTa Ha BeIXOJIe U3 UcmapuTens. Pacxona paccona u ero temre-
parypa ty1 OCTaNMCh HEM3MEHHBIMMU.

Ne Bap 1 2 3 4 5 6 7 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 052053049 |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|104/1,03]1,02]1,01]1,04/1,03]1,02]1,01

3ananue 5

HapucoBark cxemMy OXMKHTEIBHOW YCTaHOBKH ¢ AeTaHiaepoM (cxema [eitmanara). Paccunrath
nmapaMeTpbl YCTAHOBKHU JIS1 OKMXKMHCHUSA BO3yXa MPU CICAYIOIHUX YCIOBUAX: UCXOJHBIC MapaMETPhbI
BO3/yxa p1 U 11; MapaMeTpsl CXKATOrO BO3yXa Ha BXOJE B TEINIOOOMEHHUK M JeTaHaep p u T2; pas-
HOCTB TeMIIepaTyp Aty; TEIIONPUTOK Yepe3 M3O0JLIHIO Ju; JOJS Apoccenupyemoro Bo3nyxa M =0,4.
N3zotepmuueckuit KITJ[ kommpeccopa N« = 0,6, BHyTpennuii KI1/{ nerannepa Ny = 0,7, anexTpomexa-
Huuecknii KITJ] xomnpeccopa u gerannepa Mo = Now = 0,9. [lokazare paboTy ycraHOBKH Ha T-S —
aHarpaMme.

Negap | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14

l\fljll',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|12,4125|12,6 | 12,7 | 12,8 | 12,9 12,2 | 12,3 | 12,4 |12,5| 12,6

kJK/Kr




Kpurepun onenkn pacyeTHo-rpagudeckoii padboTsl
3a kaxkJ10€ 3aJaHue pacyeTHO-rpaduIECKON KOHTPOIBHON PaObOTHI BHICTABIISIOTCS PEUTUHTOBBIC
Oamtpl. MakcuManbHOE KOJIMYECTBO OAJIOB 3a BBIMOJIHEHHE PacyeTHO-rpadudeckoil paboThl cocTaB-
et 40 equnani, MuHuMansHoe — 20.
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