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1. IIeJIl) H 3aa9Yi JUCIHUIIJIMHBI:

OcHoBHas HeJb Kypca: «CucTteMbl MaJIOd M pacipeAei€HHON SHEPreTUKU. TpureHupamus» sBisieTcs
dbopMUpOBaHHE y CTYIEHTOB HEOOXOJMMBIX 3HAHWHA KOHCTPYKIUH, pacyeTOB YCTAHOBOK M CHCTEM
XOJIOIOCHAOXKEHMS, a TaKKe BBIPAOOTKA yMEHMsI HAAEKHOM SKCIUTyaTallid 3TOro 000pYyAOBaHUS,
M3y4eHUE METOJIOB pacueTa, MPOCKTUPOBAHUS U HKCIUTyaTallMd XOJOJMJIBHBIX YCTAaHOBOK M CHCTEM.
KBanmuuuupoBaHHOTO  HCHOJB30BAHUE CUCTEM  TpPUTEHEpAllMd — COBMECTHOTO  IOJIy4EHHUS
AIIEKTPOIHEPTUH, TEIJIa W XOJoJa C LEeNbi0 oOecreyeHus HaJle)KHOTO SHEPrOCHAOKEHUS Pa3IMYHBIX
MIPOU3BOJICTB M MOTpebuTeneil. M3yueHue TeopeTUYeCKuX U TEXHMUYECKHUX OCHOB pabOThI Pa3iMuHOTO
TUMA XOJOJIWIbHBIX MaIIMH (HACOCOB, BEHTUJISATOPOB, KOMIIPECCOPOB) M TEIUIOBBIX JIBUTaTENEH,
UCIIOJIb3YEMBIX B TEIJIOOHEPTreTUUECKON OTpaciu, 0COOCHHOCTEeH MX 3KCIUTyaTalliu, MPUHIIUIIOB BbIOOpa
TUTIOB MAIIIMH JJI1 KOHKPETHBIX SHEPTeTUIECKUX CUCTEM, 00ECIICUMBAIONINX BBICOKYIO 3(h(hEKTUBHOCTH U
HA/IeKHOCTH PabOThl yCTaHOBOK.

3apaum QUMCHUILIMHBI: BpisiBieHue HamOoJiee NMEPCHEKTUBHBIX, MEPEIOBbIX TEXHUYECKUX PEIICHUM —
NpUMEHEHHUE  CHCTEM  TPUTEHEpallMd U KBAJPOTCHEpPAlluM,  MO3BOJISIONIUX  TOBBICUTH
9HEProd(PpPeKTUBHOCTh U HAJEKHOCTh CUCTEM PACHPEICICHHON SHEPreTUKH, COBMECTHOTO MOJYy4EHUs
TEIUIa, OJJIEKTPOZHEPIUM, XOJIOAa U VYIVIEKUCIOrO Ta3a; 3HAKOMCTBO OOY4YarOIMXCS OCHOBHBIM
TEPMOJMHAMHYECKUM M Ta30JMHAMUYECKUM MPHUHIMIIAMUA PabOThl YCTAHOBOK MPOM3BOJACTBA XOJOAA,
KOMITPECCOPOB, BEHTUJISITOPOB, MApOBBIX U TAa30BBIX TYpOMH M YCTAaHOBOK; NMPUOOpETEHWE 3HAHUU U
MOHSATUM O Ha3HAYEHUM U YCTPOWCTBE XOJOAMIBHOM TEXHUKH, (PU3MUECKUX MPUHLHUIAX MOTYyYCHUS
HU3KUX TEMIIepaTyp, TUIAX U IUKJIAX XOJOIUIbHBIX MAIllMH, OCHOBHBIC M BCIIOMOTATEIbHBIX 3JIEMEHTAX
XOJIOIMJIBHBIX YCTaHOBOK. O0yueHue MeToJjaM aHalin3a 0COOEHHOCTEH Pa3IMUHbIX CIIOCOOOB MOTYYECHUS
MCKYCCTBEHHOTO XOJIOa, a TakKe HEOoOXOJMMbIE TEXHHUYECKHUE CPEJCTBA MOJYYCHHUS M IPUMEHEHUS
X0Jo/1a.

2. MecTo IMCHHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrPpaMMbl

VyeOnas mucnuminHa «CuUcTeMbl Malod U paclpefeseHHOW SHepreTHku. TpureHupanus» sBisercs
00s13aTeNIbHOM  TUCIMITIMHOM 4YacTH (opMHpyeMOH ydacTHMKaMHM 0Opa30BaTEeNbHBIX OTHOILEHHH B
yuebHoM maHe OII nanpasnenus 13.03.01 «Tennosneprerrka U TEIVIOTEXHUKA» M NPEIyCMOTpPEHA IS
u3zydeHus B 1 cemectpe Kypca, 0azupyercst Ha 3HaHUM OOIIETEXHUYECKUX U CHELUANbHBIX JUCIUILINH:
«Xumus», «DPusuka», «Beicias wmaremaruka», «lIpukiagHas  Mmexanumka», «TexHuyeckas
TepMOAMHAMUKaY, «[ uaporazoguHaMuKa.

2. Ilepeyens mUIaHMpYyeMBIX pe3yJIbTATOB OOy4YeHMs MO JUCHUIVIMHE (MOAYJIIO),

COOTHECECHHBIX ¢ HHAUKATOPAMHU JOCTUKCHUS KOMIIEeTEeHIIMIA.



Taoauna 1

Koa mo ®I'OC

NHauKaTOpPBI 10CTHKEHUS

IInanupyemble pe3yabTaThl
o0yuenusi no gucuummnxe (3YB)

Ob6menpodeccnoHalbHbIE

OIIK-3 Cnocoben
JICMOHCTPHPOBATh
NPUMEHEHHE OCHOBHBIX
CHOCO0OB TMOJTyYEHHS,
npeoOpa3oBaHus,
TPaHCIIOPTA U
UCIIOJIb30BaHUS TEILJIOTHI B
TETUIOTEXHHYECKUX
YCTAHOBKAX M CUCTEMax.

- OIIK-3.1.
JleMOHCTpUpYeT TOHHMMAaHUE
OCHOBHBIX 3aKOHOB
JBUKEHHUSI )KUIKOCTH U Ta3a;

- OIIK-3.2. [Ipumensier
3HaHUS OCHOB
THPOTa30JHHAMHKH IS
pacyeToB TEMIOTEXHUIECKUX
YCTaHOBOK U CHUCTEM;

- OIIK-3.3. Ucnonb3yer
3HaHUE TEIUIOPUINIECKUX
CBOMCTB pabo4uX Tel MpH
pacuerax TerI0TeXHUYECKUX
YCTaHOBOK U CUCTEM;

- OIIK-3.4.
JleMOHCTpHUpYyET NIOHUMAHUE
OCHOBHBIX 3aKOHOB
TEPMOJAMHAMUKY U
TEPMOJIMHAMUYECKIX
COOTHOIIICHHIA;

- OIIK-3.5. [Ipumenser
3HAHUS OCHOB
TEPMOAMHAMMKY JIJIS
pacueToB
TEPMOAMHAMHYECKUX
IIPOLIECCOB, INKJIOB U UX
MoKa3aTelIeii;

—  OIIK-3.6.
JleMOHCTpHpYyeT TOHUMaHKE
OCHOBHBbBIX 3aKOHOB U
Croco00B MEpeHoca TeTI0ThI
1 MaccChl;

- OIIK-3.7. Ilpumenser
3HAHHUS OCHOB
TeIIOMaccoOOMeHa B
TEIUIOTEXHUYECKUX
yCTaHOBKAX.

3HaTh:
- TEPMOJAMHAMUYECKHUE OCHOBBI
JICUCTBUA U YCIIOBUSI KCILTyaTall1
XOJIOAWJIBHBIX MAIIMH U YCTAaHOBOK;
- IPOUCXOIAIINE B XOJIOAUIBHOM
TEXHOJIOTHH TEIIO- K MAaCCOOOMEHHBIE
nporecchl ¥ Buabl 3 pekTuBHO
MIPUMEHSEMbIX TEIIOM30JIUPYIOIIUX
MAaTepHaJIOB;
- CXeMa dHepPreTUYeCcKoro OajgaHca
CHUCTEMBbI TPUTECHEPAIIUH C
ucrojp3oBanuem ITKXM.

Ymern:
- BBISIBIISITH HamOOJIee EPCIIeKTUBHBIE,
HIepeIOBbIC TEXHUYECKUE PEIICHUS, B
BOTIPOCAX MOBBIMICHUS HATC)KHOCTH U
3Heprod(PEeKTUBHOCTH CUCTEM

X0JIOIOCHA0KEH NS,

- OTIPENICTIATh SHEPreTHUYECKYIO
3¢ (HEeKTHBHOCTH YCTaHOBKU
XOJOOWIBHBIX MAaIllMH B CHCTEMax
TpUT€HEPaLUH.

- IPUMEHSTH PEKUM COBMECTHOT'O
ormycka termioTel Ha [[BC u
OXJIQXICHUE MOMEILEHUH.

Biaagern:
- HaBBIKaMHU BBIOOpA ONTUMATBHOM
KOH(UTYpALUU, CXEMHBIX PEelIeHUN 1
000pyI0OBaHUS CUCTEM
XO0JIOJIOCHA0KEHUS;
- METOIUKON aHanu3a  paboThI
XOJIOAWJIBHOW MAaIllMHbl W TEIJIOBOTO
Hacoca;
- METOIMKOW pacdeTra TEOPETHYECKOTO
HUKJIa OJIHOCTYIEHYATON
IMApOKOMIIPECCOPHON XOJIOTHIJIBHOM
MaIITHBI,
- HaBBIKAMH BBIOOpa COBpPEMEHHOI
CHCTEMBbI TpPUTEHEpAIlMH Kak crocoda
YBEJIUYCHUS 9HEprod(pPeKTUBHOCTH,
pentabenpHOCTH  ToBBIeHUST  KITJ[
TOC, TOL u ADC cHUXEHUS PUCKOB U
YIPABJICHHS 3aTpaTtaMu Ha
SHEPTrOPECYPCHI.




4. O0beM AMCHMIJIMHBI U BBl Y4eOHOH padoThl

Taoauna 2
Bcero Cemectpbl
Bupa yueOHoii padoThl 4yacos/ 324. e/. 1

0D0 0P0
KonTakTHas padora (Bcero) 48/1,4 48/1,4
B tom uuce:
Jlexuuu 16/0,5 16/0,5
[TpakTHYyecKue 3aHATHS 32/0,9 32/0,9
CeMuHapbl
JlaGopaTopHbie pabOThI
CamocronTejibHasi padoTa (Bcero) 69/1,9 69/1,9
B ToMm uncie:
KypcoBas pabota (mpoekr)
Pacuerno-rpaduueckue paboTsl
TP
Pedepats
Jloxma el 33/0,9 33/0,9
[Ipe3enTanunu
U (unu) opyeue 6uovi camocmosmenvHol pabomoi:
[TonroroBka k 1a60paTOpHBIM paboTam
[ToaroroBKa K MPaKTHYCCKUM 3aHITHSIM 36/1 36/1
[TonroroBka K 3aueTy
ITonroroBka Kk sK3aMeHy
Kounrtpoun 27/0,7 27/0,7

IK3ame
Bua oruerHoCcTH " JK3aMeH
OBwast Tpy10eMKoCTh BCEI'O B yacax 144 144

BCETO B 3au.
AUCIHUNJINHBI 4 4
eTMHHUIAX




5. Coaep:xanue TUCHUIINHBI

5.1 Pa3nesbl AUCHUILIMHGBI 1 BUALI 3AHATHH

Tadoauna 3
No HaumeHoBaHue pa3jesia Hacsr Hacnt npaquiit:mx Bcero yacos
JEKIUOHHBIX J1a60pPaTOPHBIX
n/n | JAUCUMILIMHBI IO ceMecTpaM — SRR (cel‘:::;f:;"")
00 | 300 | 00O | 300 | OPO | 390 | OPO | 390
DHEpPreTUYeCKue CUCTEMBI
1 | aHEeprocHabXeHUs U 2 2 3
3HEprodhPeKTUBHOCTH
OCHOBHBIE TEXHHKO-
2 | DKOHOMHUYECKHE ITOKa3aTenu 1 2
TPUTCHEPALINH
3 C06CTBeHHaﬂU reHepanus 1 4
TP ATTPUSTHI
4 KoreneparmoHnsble yCTAaHOBKH U 2 4 3
CUCTEMBI
XonoauapHas TEXHUKA.
5 | CucreMbl KOHIUIIMOHUPOBAHHUS. 2 4 3
[IpuHIIMIT IEUCTBHS MAPOBBIX
6 | KOMIPECCHOHHBIX 2 4
XOJIOAMJIBHBIX MAaIlIMH
7 Cucrema OXIAK/ICHUA 9 4
XOJIOTMITHPHON YCTAaHOBKHU
Kommpeccopsl X010 1HIBHBIX
8 2 4 3
MaIluH
9 TennooOMeHHbIE anmapaThl 5 4
XOJIOAMJIBHBIX MAaIlIHH
HUTOI'O: 16 32 48




5.2 JleKMOHHBIE 3AHATUSA

Taoauna 4
Ne HaunmenoBanmue
Conep:xkanue pasaena
n/n | pasaesa THCHUIINHBI
1 2 3
Beenenue. 1.1 Vcropus pa3BUTUS HU3KOTEMIIEPATYPHON TEXHUKU. 1.2
OcHoBHbIe (PU3NYECKUE TTOHATHUS U ONPEIeTICHUS] X010 1I0CHA0KEHUS
1.3 Cucremsbl 3HEprocHab)KeHUs ¥ SHEProd(HPEKTUBHOCTD.
1.4 Cxema CUCTEMBI TPUTCHEPALIHH.
DHepreTUYecKue
1.5 Ilpunnmn paGoThl TPUTECHEPAIUH.
CUCTEMBI

1.6 Cdepbl mpuMeHEHHsI CUCTEM TPOWHOTO AeicTBUs. 1.7 DkoHOMHKA

1 | sHeprocHaGxeHUS U
u 3¢ dexTuBHOCTD TpUreHepauuu. 1.8 TpureHnepariust 1 SKOJIOTHSL.

3HeprodGPeKTUBHOCTD

Ananmu3 pa0oThl TeMIO(UKAMOHHBIX TYpOOYCTaHOBOK B COCTaBE
CHCTEMBI TpUTEHEpauuu. Pekynepamuy BTOPUYHBIX YHEPTOPECYPCOB
— JUIs  COKpAllleHUsl 3aTpaT Ha 3JeKkTposHepruio. CpaBHeHUe

HapOKOMHpeCCHOHHOﬁ u HaPOKOHﬂeHcaHHOHHOﬁ CHUCTCM.

2.1 Ilytu onTUMM3aLKUU CUCTEM TPUTECHEPALHH.

2.2 CucreMbl TPUTEHEPAIIUH B AJIEKTpOIHepreTuke Poccum.

2.3 OcCHOBHBIE MHUPOBBIC TIPOCKTHI  MPUMEHEHHS W Pa3BUTHUS
TPUTE€HEPALIUH.

2.4 Cucrembl pacupeesieHHON TeHepaliy JIeKTposHeprun B Poccun
u EBporie.

Bunsl renepauuu. TpurenepanmoHHble HCTOYHUKH 3HEPrOCHAOKEHUS
Hcnonp30BaHne TpPUIEHEPALMOHHBIX yCTaHOBOK. IIpemmyinectsa
TPUTE€HEPALMOHHBIX YCTaHOBOK. CHUCTEMA YIPABIECHUS U MOHUTOPHUHIA
KOT€HEepalMOHHBIX YCTaHOBOK. CobcTBeHHast re’Hepanus
anekTposHepruu. Korenepauus. TpureHepannonHas cuctema. Cxema
tpureHepauuu. [TIY  Janbacher. Kotnbi-yrunuzatopel. ABXM
Thermax.  Oo6opynoBanne NCT.  I[IpuHIMIHATBHBIE  CXEMBI
OcHOBHBIE  TEXHMKO- | TpUreHepauuu. Peann3oBaHHble IPOEKTHI MO TpereHepauuu. TeXHUKo-

) YKOHOMUYECKHUE sKOHOMHUecKoe oOocHoBaHue. [Ipumep peanmuzanuu mnpoekta AO
[IOKa3aTeNH “Tenmnunoe”.
TpUTE€HEpALINU [TapoxomnpeccuoHHast XOJIOAUIIbHAS MallliHa (IIXM).

AGCOpOIIOHHBIE XOJNOAWIbHBIE MATHHBL. CXeMa OpOMUCTOIUTHUEBOM
XOJIOJIMJIBHOM YCTaHOBKH.

OHeprerudeckas 3(PQPEKTUBHOCTb  aOCOPOLMOHHO-PE30POMOHHOMN
XOJIOIMJILHON MAIlIMHBI B CUCTEME TPUTEHEPAIIMN MaJIOH SHEPTreTHKU.
Cucrema TpureHepanuu s hepMepcKoro xos3siiictBa. Beibop cxemMbl
XOJOAMIBHOM MaluHbl. DHepreTuueckas s3¢dexruBHocts APXM.
ITpumeps! pacueToB sHEpreTudeckoil 3¢h(HheKTHBHOCTH.

Cxema oHepreTHueckoro OajaHca CHCTEMBbl TpPUTEHEpallUH C
ucnoib3oBanueM [TKXM. Cxema sHepreTnyeckoro 0amgaHca CUCTEMBI
TpureHepaunn ¢ ucnosb3oBanueM [IKXM. Korenepanmonnas
yctaHoBka + ABXM.




2 3
3.1 Tpurenepamus: 3IEKTPOIHEPTHUS, TEIUIO M XOJIOA JUIsl 00beKTa. 3.2
Briroaet u obnactu MPUMEHEHUSI  TPUTECHEPaIUU. 33

CobcTBeHHas renepanus
NPEANPUATHIA.

Tpurenepanmonnsiii  sHeprouentp. 3.4  IlpuHnuner  paboThI
NEHCTBYIOIUX CHCTEM TPHUTE€HEpaluu. TUIBI XOJOIUIBHBIX MAIIUH U
MPUHIMITB JeHCTBHsS ['a30BbIe W BHXPEBBIC XOJOIUIBHBIC MAIIHHBL.
KomrpeccrnoHHbIe TapOBBIE XOJIOAMILHBIE MAIIMHEL. AOCOPOIIMOHHBIC
U CcOpOLMOHHBIC  XOJNOMWJIBHBIE  MAIUHBL  [lapo3keKTOpHBIE
XOJIOAMIbHBIE MalIMHbI. VchbITaTeIbHBIE XOJOIWIBHBIC YCTAaHOBKH.
HckyccTBeHHbIe JensHbIe KaTkd. KOHIWUIIMOHMpPOBAaHWE. BO3AyXa
OnpecHenue cosjeHoil Bonbl. [IpuMeHeHHe X002 B METUIIMHE.
[TpumMeHeHre X010/1a B MAITUHOCTPOCHHUH.

KOFeHepaHI/IOHHHe
YCTAaHOBKHU U CUCTCMBI.

4.1 Teruodukanys, KOreHepalus 1 TpUreHeparus.
4.2 KoreHepallMOHHbIE YCTAaHOBKM Ha 0a3e ABHraTeieil BHYTPEHHEIO
cropanus (I'’/IBC). 4.3 CpaBHeHre ra30TypOUHHBIX H Ta30MTOPITHEBBIX
ycraHoBOK. 4.4 ~ OyHKUUOHAJIbHAs CXeMa  MHUKPOTYpOMHHOM
yCTaHOBKM. Bunabl  TeroBelx — asurareneil.  'azonopiiHeBble
KOI€HEPAllMOHHBIE  YCTAaHOBKM. ['OJIOBHBIE MM  «XBOCTOBBIE»
KOTeHepalMoHHble cucteMbl. YcrtanoBka ['TY. TazorypOunHas
IeKTpoCTaHLusA. JlU3enbHble 3JIEKTPOreHepaTopsl, pabdoTarouiye Ha
IU3€JIbHOM TOIUIMBE. ['a30BBIX JU3E€NbHBIE JBUIATEIN BHYTPEHHETO
cropanus. ['JIBC ¢ temoyrunuzaropom. [penmymecrsa I'/JIBC.
[Ipeumymectsa I'TY. Munu-TOLl ®yHkuuoHanpHas cxema
MUKPOTYpOWHHOW yCTaHOBKHM. LIMKIIBI TEIUIOBBIX JBHTaTeled ¢
BHEIIHUM U BHYTPEHHUM CropanueM. OCHOBBI TEOPETUYECKOTO [IUKIIA,
TepMHUUECKUH K.I1.A. [IpenmyIiecTBa TpureHepanuy.

XoJIoauiIbHAsT TEXHUKA.
CucreMsl
KOHTUITMOHUPOBAHMS.

[IpyHuun felcTBUS TApOBBIX  KOMIIPECCHOHHBIX — XOJIOAMIIBHBIX
MamuH. 5.1 ®uznueckue npouecchl MONyYeHUs: HU3KUX TeMIeparTyp.
5.1.1 ®usnyeckast CyuHOCTb U CIOCOOBI MOJyYEHUSI UCKYCCTBEHHOTO
xognona. 5.2 Cnoco6sl oxnaxaeHus. 5.3 TepMoaguHaMHUUeCKHEe OCHOBBI
XOJIOOWIIBHBIX MaIlIFH. 5.3.1 TepMoauHaMuU4eCKHit UK
XOJOAWIBLHEIX MamuH. 5.3.2 Pacuer mukiIa Xoa0aWiIbHBIX Mand. 5.4
KonnuunonupoBanue Bo3ayxa.

EcrecTBeHHOE M UCKYCCTBEHHOE OXJIaXxKJAeHue. Juarpamma coCcTOSHUS
CUCTEMBI XJIOPUJI KaJIbLIUA — JieJl. DHTANbNUs. DHTponud S . Touka
uHBepcuu. Touka TeMieparypoil HHBepcHH. AanadaTnyeckoe
paciimpeHue raza B ietanjiepe. besmammaabie criocoObl OXTaKICHUS.
OxJaxieHre B KOMIPECCUOHHBIX U TEIUIOUCIIOIB3YIOMIMNX MallllHaX.
OcHOBHOH NOKa3aresb KayecTBa TepModieMenTa. [laposas
XOJIOIMJIbHASI MalIHA.

TepMoanHaMUYeCKU# ITUKI XOIOAUIBHOTO areHTa. OOpaTHBIE ITUKITBI
Kapno. Tpu Bua 0OpaTHOTO IUKJIA: XOJIOAUIBHBIN, TETLIOBOTO
Hacoca, KOMOMHUPOBaHHBIN. [IpUHIIMTIHANTBHAS cXeMa
KOHJIMLIMOHUPOBaHUS Bo3yxa. CTPYKTypHasi CXeMa CUCTEMBbI
KOHJUIIMOHUPOBAHUS BO3yxa. TpeOoBaHUs K CUCTEMaM
KOHJUIIMOHUPOBAHUS Bo3yxa KOHIMIIMOHEPHI CITUT-CUCTEM.
CaHUTapHO-TUTHEHUYECKHE U TEXHOJIOTUYECKUE OCHOBBI
KOHJUIIMOHUPOBAHUS BO3IyXa




2 3

6.1 OnHOCTYNIEHYAThIE XOIOAUIbHBIC MAIIUHEL. 6.2
MHoroctyneH4arsie X0J0AIbHbIe MAaTUHbL. 6.3 Lukn
MHOT'OCTYIIEHYaTON IMapOKOMITPECCHOHHOM MamHbl. 6.4 Pabora
MOPLUIHEBOTO KOMIIpECCOpa IBOMHOTO JEHCTBUSI.

TIpuHIHIT neiictusa | OXJM@KIAEMBIE  COOPYKEHHMA W XOJOJWILHOE  000OpyIOBaHUE.

MTApOBHIX MeTtonuku PacyeToB XOIOAMIBHBIX MAlIHH Cxewma, TeopeTquCszI

KOMIIPECCHOHHBIX LUK, TIPUHIUI JIEUCTBUSI U OCHOBHBIE MPOIECCHI OJTHOCTYIEHYATON

XOJIOJWJIBHBIX MalllMH

MIapOKOMIIPECCOPHOM XOIOUIBHON MaIlINHBI.

Meronuka pacdyera TEOPETHYECKOTO LHMKJIAa  OJHOCTYIEHYaTOM
MapOKOMIIPECCOPHOM XOJIOJIIIHOM MAIIIHBI. Cxewma,
JICACTBUTEIbHBIA LIUKJ, NMPUHLMI JCHUCTBHS U OCHOBHBIE IMPOLECCHI
OJIHOCTYNEHYATOM MapOKOMIIPECCOPHOW  XOJOAMJIBHOM  MAIHHBIL.
Meroauka pacdera JCHUCTBUTEIBHOIO IMUKJIA OJHOCTYIIEHYATON
MIapOKOMIIPECCOPHOM XOIOUIBHON MaIlINHBI.

CucreMa OXJIAXKICHUS
XOJIOAWJILHOM!
YCTAaHOBKHU

7.1. XonoauiibHble areHTbl U XJajoHOocUTenu. 7.2  XIagOHOCUTENH.
7.3 Tunel xonogwibHblX MamuH. 7.3.1  ['a3oBble M BUXpEBbIE
xonmonuibHble  MammHbl.  7.3.2  KommpeccuoHHBIE — MapoBble
XOJIOAWJIbHBIE MamuHbl. 7.3.3 AOCOpOIMOHHBIE M COPOIIMOHHBIC
xononuibHble MammHbl. 7.3.4  Tlapo’KeKTOpHbIE XOJOIUIbHbBIE
MamHbl. CUCTeMa OXJIaXJIEHUs XOJOIUIbHON ycTaHOBKHU. Termo- u
MacCOOOMEHHBIE  MPOLECCHl B XOJOIWJIBHOW  TEXHOJOTHH
Oxnaxparomue cpeabl MX cBoiicTBa M mapameTpbl ['azoo0pasHast
oxjaxaaronias cpena. JKuakas oxnaxparoomas cpena.  Tsepnpas
oxXJIKIamom@as cpena. TemioBoil pacder mpolecca OXJIAKICHUS.
TennoBoii pacueT mpoiecca 3aMopakuBaHusl. Temno- U MaccooOMeH
MpU  XOJIIOAMIBHOM XpaHeHWU. Temno- u MaccooOMeH Mpu
pa3MoOpaKUBaHUU.

Kommnpeccopst
XOJIOAWJIBHBIX MalllMH

8.1. IlopmHeBbie KOMIIpeccopsl. 8.2. PoTallMOHHBIE KOMIIPECCOPHI.

8.3. BunroBsie kommpeccopsl. 8.4. TypOoKOMITpecCcOopbI.
Komnpeccops! xonoauiabHbIX MamuH. Kinaccudukanus mo npuHIumy
neiictBus.  Kommpeccopsl  odbemHoro  Ttuma.  Kommpeccopsl
KMHETHuYecKkoro THna. [IpenMyiiecTBa M HEIOCTATKH OTAEIbHBIX
THUIIOB MAIllMH B CPABHEHUH C JIONACTHHIMU MaITUHAMHU.

Cxembl MammuH 00BEMHOTO THUIMA U TypOokomrpeccopoB. OCHOBHBIE
noHATUA. Tumbel KomMmpeccopoB. TepMoaMHaAMUKAa KOMIIPECCOPHOTO
nporecca. KoadpumuenTs! noae3Horo AelcTBUsI KOMIPECCOPOB.
Cxembl MamuH 00BEMHOTO THUIMA U TypOokomrpeccopoB. OCHOBHBIE

NoHATUS. TUMbl KOMIIpeccopoB. TepMoanHAMHKa KOMIIPECCOPHOTO
nporecca. KoadounueHtsl mojae3Horo AEUCTBUS KOMITPECCOPOB.

Oxnaxnenue. CryneHuaroe cxarue. KommyecTBo CTyIECHEM.
[TpomexxyTounoe JaBJIeHUE.  XapaKTePUCTUKH  JIOMACTHBIX
KOMITPECCOPOB. [Tepecuer XapaKTEPUCTHK. OcobenHoctr
peryaupoBaHHUsl  JIOMACTHBIX  KoMIpeccopoB.  LleHTpoOexHbIe

komrpeccopbl. CTylleHb LIEHTPOOEKHOro Komipeccopa. MoIHOCTb
LHEHTPOOSKHOTr0 Kommpeccopa. IIpuOnmKeHHBIH pacdyeT CTYIEeHH.
KoHcTpyKkinu eHTpOOEKHBIX KOMIIPECCOPOB.
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TeruiooOMeHHbBIE
armaparbl
XOJIOOUJIBHBIX MAIlIlnH

9.1. Kongencatopsl. 9.2. Mcnapurenu. 9.3. Oxnaxnaroniye npuOopsl.
9.4 BcnoMmoratenbHOoe 000pyIOBaHHUE XOJIOAWJIBHBIX MAIIMH |
ycTaHoBOK. 9.5 Oxjaxjarolue cpeibl, UX CBOMCTBA U IapaMeTphl.
9.6. ITpubopsl M3MepeHUs U KOHTPOJS MapaMETPOB OXJIAXKIAIOIIMX
Cpel U NMPOYKTOB.

CocTossHME W NEPCHEKTUBBI  NPUMEHEHUS  MHMKPOKAHAIBHBIX
TeXHOJIOTMM. KOHCTPYKIMSA M NPHUHLIMI ACUCTBUS MHUKPOKAHAIbHOTO
TEINI00OMEHHUKA. Pexumbl TedeHus JAByX(a3HbIX IIOTOKOB B
MHUKpOKaHanax. PeBepc moToka B Mukpokanaie. TerooOMeH mnpu
kuneHuu xJjagarenta R134a B Mukpokanare.

TemooOMeHHbIE anmapaTbl XOJIOAWIBHBIX MamuH KoHaeHcaTopsl.
Hcnapurenu. Oxuaxnaromue IpuOOpBHI. BcenomorarensHoe
000pyJIOBaHUE XOJOJWIBHBIX MAIIMH M YCTaHOBOK. Arperarsl
XOJIOIWJIBHBIX MAIIUH U YCTAHOBOK.

Knaccupukanys  XOJOOWIBHMKOB  JUIsl  MHLIEBBIX  IPOAYKTOB.
Oxnaxparomue cpenpl, UX CBoWcTBa M mapameTpsl. [IpuGopsl
U3MEpEHUs] U KOHTPOJIA MapaMeTpoB OXJAKAAOIIUX Cpea U
IpOAyKTOB. KOHCTpYKIIMU XONOAUIBHUKOB.

MeToauku pacyeToB NapOKOMIIPECCOPHBIX TEIJIOBBIX HacocoB Cxema,
TEOPETUYECKUM LMKJI, MPUHLMII JEHCTBUS U OCHOBHBIE IIPOLIECCHI
OJIHOCTYIIEHYATOr0 MapOKOMIIPECCOPHOTO TEIJIOBOIO HAcoca.
Mertoguka pacuera TEOPETHMYECKOrO LUKJIA OJHOCTYIEHYATOIO
[IapOKOMIIPECCOPHOIO TEIIOBOT'O HAcOCa.

Cxema, IEHCTBUTENIBHBIM LHKJ, NPUHLUIN JACUCTBHSA M OCHOBHBIE
MIPOLIECChl  OJHOCTYIEHYATOr0  MapOKOMIIPECCOPHOTO  TEIIOBOTO
Hacoca. Meronuka pacuera JENUCTBUTEILHOTO LUKJIa
OJIHOCTYIIEHYATOr0 MMapOKOMIIPECCOPHOTO TEIIOBOTO Hacoca

5.3 JlabopaTopHbIe 3aHITUSA (He npedycMOmpeHsl)




5.4. IIpakTueckue (CeMUHAPCKHUE) 3aHATHUSA Taoauna 5
Ne HaumenoBanmue .
i pasiena AMCIHILIMAI HaumeHoBaHHe NPaKTHYECKUX 3aHATHH
MI. IIpakTudeckas padora Nel.
1 Dueprone3aBucumocts 3.0: Tpurenepaius kak cnocoo
CHIDKEHHUS PUCKOB U YIPaBICHUS 3aTpaTaMu Ha SHEPTOpecypchl /
C WCIIOJIH30BAaHMEM MaTEPHAJIOB caiiTa https://www.energy.go
DHepreTHICCKHe MI. IIpakTudeckas padora Ne2.
2 DKOHOMHMYECKHUE aCHEeKThl UCIIOJIb30BaHUE OTPAOOTAHHOIO MMapa
CHCTCMbI B a0COPOLIMOHHBIX XOJIOJAUIBHBIX YCTAHOBKAX
3 HEProCHAOKEHNUS 1 MI. IIpakTnueckas padora Ne3.
SHEProd(PHeKTUBHOCTH OHeproemkocTh TOIl ¢ npUMEHEHUEM SKCEPrUu U aHEpPrun
4 MI. [IpakTuueckas padora Ne4.
Hanpasnenue ucnons3zoBanus BOP komnpeccopHoli cTaHu
M1. IlpakTuyeckas padora NeS.
5) Texuuko-skoHOMIYECKast 3 (HEKTUBHOCTH TPUTECHEPAITUOHHBIX
YCTaHOBOK
M1. Ilpaktudeckas padota Neb.
6 ACHEKTBI UCTIOIb30BAHUS BTOPUYHBIX YHEPTOPECYPCOB
MPOMBIIICHHBIX TPEIIPUATHIA
M1. IlpakTudeckas padbora Ne7.
7 CoBeTBenHas reHepats |.9nexTpocraniuu u KoreHepam/Ts[ §
MpeqpusATH, Il. Tpurenepanus Ha munu-TILl: 0630p TexHOMOTHI U
000pyI0BaHUsA
M1. Ilpaktuueckas pabota Ne§.
8 OreHka 11e51ec000pa3HOCTH UCTIONB30BAHUS CUCTEM
aBTOHOMHOT0 3Heproo0ecrneyeHus 11 NpeAnpUATHIA MOJIOYHON
MPOMBIIIEHHOCTH
M1. Ilpaktuueckas pabora Ne9
9 MeTtoaudeckoe mocodue 1no BeIOOpY U ONTUMH3ALMHI CHCTEMBI
X0JI00CHA0XKeHUs 00IIECTBEHHbIX 3JaHUN
10 MI. [Ipaktuueckas padora NelO
Koreneparmonusie TpurenepaimoHHble HCTOUHUKU SHEPTrOCHAOKEHHS
11 ycTaHOBKM U cuctemsl. | M1. [IpakTudeckas padorta Nel 1
DHepreruyeckas 3pPeKTUBHOCTh TPUTE€HEPALIUN
M1. Ilpaktuueckas paborta Nel2
12 Tpurenepanusi — ICTOUHUK SHEProcOEpeKeHUs B MaJIOH
SHEpreTUKe JJIsl arpapHoro NPOU3BOJICTBA
13 M2. IIpaktuueckas pabora Nel3
KonaunmonupoBaHue Bo3ayxa U X0J0J0CHA0KEeHHE
14 M2. [Ipaktuueckast padorta Nel4
TennooOMeHHBIE TpeboBanust K cucTeMaM KOHIMIIMOHUPOBAHUS BO3TyXa
15 | 2uiapaThl XONOAWIbHEIX M2. [Ipaktuueckas pabora Nel5
MalluH OCHOBHBIE THIIbI KOHAMIIMOHEPOB
M2. [Ipaktuueckast padora Nel6
16 CaHUTapHO-TUTHEHUYECKUE U TEXHOJIOTHYECKHUE OCHOBBI

KOHAWIIMOHHWPOBAHUSA BO3ayXa




6. CamocrosiTesibHasi padoTa CTYAEHTOB 10 AucHUILIUHEe «CUCTEMBI U
YCTAHOBKH NMPOU3BOJACTBA X0J10/12»

6.1 Boripocsl 17151 caMOCTOSITEILHOTO U3yYeHUS

Taduuua 6
Ne
w/n Tembl 17151 CAMOCTOSITEILHOTO H3YYEHUS
Knaccudukanus HarHeTaTENbHBIX U PACIIUPUTEIBHBIX MAIIUH. MalimHbel 00bEMHOTO U
1 | kuHeTH4eckoro AercTBus. Buibl TemoBbIx naBurareneil. LIMKIbl TemIoBbIX JBUTATENCH C
BHEIIHUM U BHYTPEHHUM CTOPAHUEM.
2 KorenepanmoHHble yCTaHOBKM Ha 0a3e W3BECTHBIX THUIIOB HAarHeTaTelied W TETUIOBBIX
nBurareneil. Ix ocHOBHBIE OKa3aTen peHTa0eIbHOCTH NPUMEHEHUS
3 Bugpr k.. Typoun. IIponecc pacummpenus B TypOune B h-S mmarpamme. Bunsl k.m.n.
typbokommpeccopos. [Iporecc cxxarus B h-S auarpamme.
CormoBsie anmapatsl TypOuH. OCHOBHBIE T€OMETPUUECKHUE U YTIIOBBIE TapaMeTPhI
4 | comnoBsIx anmapaToB. Knaccudukaiiys cOmoBbIX anmnapaToB M0 pexXUMy TeueHus. Turbl
npoduneil. AHaIU3 ABMKEHUS I'a3a B COIUIOBOM armapare.
Komnpeccopsl. Knaccudukanus no npunnuny aeiicrsus. Kommpeccopsl 00beMHOT0 TUTIA.
5 | Komnpeccops! kuHeTnueckoro tuna. [Ilpenmyiectsa u HeJOCTaTKU OT/IETbHBIX THUIIOB
MAaIIMH B CPABHEHHH C JIOMIACTHBIMU MaIlIMHAMHU.
KoncTpykiuu kommnpeccopoB. Kommpeccopsr co cBOOOTHO TBHKYITUMUCS TTOPITHIMH.
6 | Komnpeccopublie ycTaHOBKH. McnibITanne KOMIIpeccopa. DHEpreTHUecKuid Oaanc Kom-
npeccopa.
7 [{ukiael Ta30TYpOMHHBIX YCTAHOBOK, WX KiaccH(HKaIus, CpaBHEHHE H OCHOBHBIC
MIOKA3aTeNIH LUKIIOB.
8 TepMoMHAMUYECKUHN IIUKI XOJIOJMIBHBIX MalluH. PacdyeT mukia XOJOJWIBHBIX MAIIUH.
[IpuHuMn neicTBUS MapOBBIX KOMIIPECCHUOHHBIX XOJOAUIBHBIX MAIlIUH.
9 | Cucrema OXJIQXICHHUS XOJOAUIBHON YCTAHOBKHU. XOJIOMIIBHBIE ar€HTHI U XJIaJOHOCHTEIH.
10 ["a30BbIe U BUXPEBBIE XOJIOIUIBHBIE MAIIUHBI.
KommnpeccrnonHbIe mapoBbIe XOJI0IUIbHBIE MAIIIUHEI.
11 AOGCOpOLMOHHBIE U COPOIIMOHHBIE XOMOIUIbHBIC MAIIIUHBI.
[Tapo3:KeKTOPHBIE XOJIOUIHHBIC MAIIUHBI
12 [TopmineBble KoMmIpeccopbl. PoTanumoHHBIE KOMIIpeccopbl. BHUHTOBBIE KOMITPECCOPHI.
Typ6okommpeccopbl
13 | Konnencatopsl. Mcnapurenu. Oxnaxaaromuye npuOopsl.
14 BcnomoratensHoe 000pyZOBaHHME XOJOMWIBHBIX MAIIMH U YCTaHOBOK. ATperarbl
XOJIOJMJIBHBIX MAIIMH M YCTAaHOBOK
15 | Oxnaxxgaembie COOPYKEHUS M XOIOIUIbHOE 000pyIOBaHUE.
16 KJ‘IafCI/I(bI/IKaHI/ISI XOJIOAMJIBHUKOB IS THUIIEBBIX MPOIYKTOB. OXJIaXTaroIue Cpeipl, UX
CBOMCTBA U MapaMeTpbl
17 | Ilpubopsl n3MepeHus: U KOHTPOJIS MapaMeTPOB OXJIAKIAOIIMX CPell U MPOJYKTOB.
18 TemoBoil 0anmaHC OXJTAKIAEMBIX MOMEIIEHUN, CUCTEMBl OXJIAXKICHHUS XOJIOAUIBHBIX
KamMmep, Croco0bl OTBOJIA TEIIOTHI OT NOTPEOUTENSI X0JI0/1a.
19 XO0NMOIUIIbHOE TEXHOJOTHYECKOoe 000pyoBaHKE. XOJIOAWIBHOE TOProBoe 000pyI0BaHUE.
Cnioco6sI 1 000pyI0BaHNE OE3MAIIMHHOTO OXJIAKICHUS.
20 | Oxnaxknaronue cpeibl UX CBOMCTBA M mapameTphl ['a3000pa3Has oxJiaxaaromas cpea.
21 | Kuakas oxnaxmaromas cpena. TBepaasi oxJiaxaaromas cpesa.
29 Metonuka pacuera TEOPETHYECKOro IMKJIa OJHOCTYEHYAaTOro MapOKOMIIPECCOPHOTO
TEIJIOBOTO HAacoca.
23 Metoauka OKCEPreTHECKOTo aHa3a paboThI
XOJIOAWJIBHOW MAIIMHBI M TETJIOBOTO HACOCA
24 | KoHCTpYKIIUS ¥ IPUHIIMIT JEHCTBUSI MUKPOKAHAIBHOTO TETNIOOOMEHHHKA.




25 | TpureHepallMOHHbIE UICTOYHUKH YHEPTOCHAOKECHHUS

26 Bunsl renepanuu. lMcnosb3oBaHuE TPUTEHEPALMOHHBIX YCTaHOBOK. IIpemmyiecrsa
TPUTE€HEPALIMOHHBIX YCTAHOBOK.

97 Cucrema ympaBJIeHHS W MOHUTOPWHTA KOTCHEPAIIMOHHBIX ycTaHOBOK. CoOCTBeHHast
redepanus aekrposneprun. Korenepanus. TpureHepanmonHas cuctema.

28 Cxema Ttpurenepamuu. [TIY Janbacher. Kotasi-yrunmmszaroper. ABXM  Thermax.
O6opynoBanue NCT.

29 [TpuHIMIHATBHBIE CXEMBI TpUTeHEepaluu. Peann3oBaHHBIC MPOCKTHI O TpPEreHEpaIUu.
Texauko-akoHOMHYECcKoe oOocHOBaHMe. [Ipumep peanuzaruu npoekta AO “Termmunoe”.

30 [TapoxkommpeccnonHass xonoawnbHas MammHa (IIXM). AOGcopOUHMOHHBIE XOJIOIUIBHBIE
MamuHbl. CxemMa OpOMUCTOIUTHEBON XOJIOMIIBHON YCTAaHOBKH.

31 [TpunuunuanbHble CXEMbl TpUreHepauuu. Peann3oBaHHbIE MPOEKTHI MO TpPEreHepaIuu.
TexHuko-skoHOMHUYEcKOe obocHoBaHue. [Ipumep peanuzanun npoekra AO “TermuHoe”.

Pedeparnr:

1. Iukisl napoTypOUHHBIX YCTAaHOBOK, AaHATU3 UX PAa3BUTHS U OIIEHKA TEPMOJIUHAMUYECKON
3¢ (HEeKTHBHOCTH.

2. Ilukiel ra30TYpOMHHBIX YCTAaHOBOK, UX Kiaccu(uKalys, CpaBHEHHE U OCHOBHBIE ITOKa3aTeIn
IIUKJIOB.

3. CucremMa OXJaKJICHHS XOJIOAUILHON YCTAHOBKU. XOJOAUIBHBIC ar€HThI U XJIaJOHOCUTEIH.

4. Ta30BBIC U BUXPEBBIC XOJIOIUIHHBIC MAIIUHBI.

5. KommpeccroHHble TapOBbIE XOIOIUIbHBIC MAIIUHBI.

6. KongunmonupoBanue. Bo3ayxa ONpecHEHUEe COJICHOM BOJIBI.

7. Ilpumenenue xoioaa B meauiuHe. [I[pumeHeHne xono/1a B MAIIMHOCTPOCHUH

8. Kommpeccopsl. Kitaccuukanus mo npuHuny aecteus. KoMmmpeccopsl 00beMHOTO THTIA.

9. Kommpeccops! kuHeTnueckoro tuna. [IpeumyiiecTBa 1 HeJOCTATKU OT/IEIbHBIX TUIIOB MAIIIMH B
CPaBHEHHUH C JIONACTHBIMU MaITHHAMH.

10. Cxembl MalIMH 00bEMHOTO THIIA U TYpOOKOMIIpeccopoB. OCHOBHBIEC MOHATHS. THIIBI
KOMITPECCOPOB.

11. TepmonuHaMuka koMipeccopHoro mporecca. KoadduineHnTs! mone3Horo aAecTBus
KoMIIpeccopoB. OxJaxieHue.

12. TlopmHeBbie KOoMIpeccopbl. PoTarionHbie KOMIIpeccopbl. BUHTOBBIE KOMIIPECCOPHI.
Typboxommnpeccopsl

13. TennmooOMeHHBIE anmapaThl XOJIOJUIBHBIX MAIIHH

14. Konnencaropsl. Ucnapurenu. Oxnaxaaronye npuoopsl.

15. BciomorarensHOe 000py/I0BaHHE XOJIOIUIBHBIX MAITMH U YCTAHOBOK. ATperarhbl XOJIOAUIbHBIX
MaIIWH U YCTAaHOBOK

16. Oxnaxaemble COOPYKEHHS U XOJIOIUIbHOE 000pyI0BaHHUE.

17. Knaccudukarus X0oJIOAWIEHAKOB IS MTUIIEBBIX MPOYKTOB. OXTaKIAIOIINE CPEJIbI, UX CBOKWCTBA
Y TIapaMeTphl

18. ITpubopsl U3MEpEHUs U KOHTPOJIS TTapaMeTPOB OXJIaKIAIONIUX CPET U TPOTYKTOB.

19. TernoBoii 6anaHc OXJTaKIAEMbBIX IOMEIICHUN, CUCTEMbI OXJIAXKACHUS XOJIOIUIBHBIX KaMep,
CHOCOOBI OTBOJA TEIUIOTHI OT MOTPEOUTEINS X001,

20. XonmoaunpHOE TEXHOIOTHYECKOe 000pyI0BaHUE. XONOAMILHOE TOPrOBOe 000pyA0BaHUE.
Crioco6s1 1 060pyI0BaHNE OE3MAITMHHOTO OXJIAXKICHHUS.

21. Oxnaxaaroiire cpeasl UX CBOWCTBA U mapaMeTphl ['a3000pa3Has oxJiaxaarommas cpea.

22. Kupakas oximaxaaronias cpena. TBepaas oxJraxaaronias cpea.

23. Tersio- 1 MacCOOOMEH TMPH XOJIOAUIFHOM XpaHeHuu. Tero- 1 MaccooOMeH mpu
pa3MopaKMBaHUU.

24. MeToIuKy pacueToB MapOKOMITPECCOPHBIX TEIJIOBBIX HAcOCOB. CxeMa, TeOPEeTUIECKUI IUKIT,
MPUHIIMI JEHCTBHUS U OCHOBHBIE MPOIIECCHI OJHOCTYIEHYATOr0 MapOKOMIIPECCOPHOTO TEIIOBOTO
Hacoca.

25. Cxema, IeCTBUTEIIbHBIN ITUKII, TPUHITUI JEUCTBUS M OCHOBHBIE ITPOIIECCHI OJTHOCTYIIEHYATOTO



26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

56.
S57.

58.

59

60.

MIapOKOMIIPECCOPHOTr0 TEIMIOBOI'O HACcOCa.

KoHCTpyKIHs 1 MPUHIUT AEHCTBUS MUKPOKAHAIBHOTO TETNIOOOMEHHUKA.

KoHcrpykuun xonoauiibHUKOB. HapykHble orpakaaromue KOHCTpYKIMU. BHyTpeHHME
OrpaKJaroIife KOHCTPYKLIHH.

CucreMbl OXJIaXI€HUS XOJIOJMIbHBIX Kamep. OTTanBaHue cHEroBoil mryosl. CriocoObl 0TBOIA
TEIUIOTHI OT MOTPEOUTENS XOI0A.

Bo3nynineie Mopo3uibHbIe annapatbl. KOHTaKTHBIE MOPO3UJIBHBIE alllaparhl.

X0OIMIIbHOE TEXHOJIOTHIECKOe 000pyI0BaHHUE.

Cy6nuManuoHHbIE CYIIMIbHBIE YCTAHOBKU. TEXHOIOTHYECKUE KOHAUIIUOHEPHI.

OxnaxkJIeHre BOJHBIM JIbIOM. JIp10cossHOE oxnaxaeHue. OXIaxaeHne X0JI040aKKyMYJISITOpaMu
C 3BTEKTHKOM. OXJIaXxaeHNne CyXUM JIbJoM. McnapureiabHOe OXIaKICHHE.

Cxema, TeOpEeTUUECKUI [IUKJI, IPUHLIMII IEHCTBUS U OCHOBHBIE IIPOLIECCHI OJTHOCTYIIEHYATON
[IapOKOMIIPECCOPHOI XOJIOAUIBHON MalINHBI.

Meroanka pacuera TEOpETUYECKOro IIMKJIa OJHOCTYIIEHYaTON MapOKOMIIPECCOPHOM
XOJIOJIMIJIBHOW MAIlIuHBI.

Cxema, AeHCTBUTENBHBIN UK, IPUHIUIT JEHCTBUS U OCHOBHBIE MPOIIECCHI OHOCTYIIEHYATOMN
MAPOKOMIIPECCOPHOM XOJIOAMIBHON MalIMHbI

Meroauka pacuera JEHCTBUTEIBHOIO HUKJIA OJHOCTYIEHYATOM apOKOMIIPECCOPHOM
XOJIOJINJIGHOW MAIlIMHBI.

Cxema, TeOpEeTUUECKUI UK, IPUHIIUI IEUCTBUS U OCHOBHBIE ITPOLIECCH] OJTHOCTYIIEHYATOIO
[IapOKOMIIPECCOPHOIO TEIIOBOIO HAacoca.

Cxema, NeHCTBUTENbHBIN LUK, IPUHLINI JEHCTBUS U OCHOBHBIE MPOLECCHl OJJHOCTYIIEHYaTOr0
IapOKOMIIPECCOPHOI0 TEIJIOBOIO HAcOCA.

Meroauka pacuera JEHCTBUTEIBHOIO UKJIA OJHOCTYIIEHYATOr0 MapOKOMIIPECCOPHOTO
TEIJIOBOT0 Hacoca.

MeTtoauka sKCepreTH4eckoro aHanu3a padoThl XOJI0MIBHON MAIIMHBI M TEIUIOBOTO HAacoca.
KoHcTpykius U npuHLIUI A€HCTBUS MUKPOKAHAIIBHOTO TEINIOOOMEHHUKA.
TemnonzongauroHHbIe MaTepUaibl. [ HAPON30IALMOHHBIE MaTepuabl. TernoBoi 6anaHc
OXJIa’KJa€MOT0 MTOMEILEHUSI.

Bo3aymHeie MOpo3uibHbIe annapatbl. KOHTaKTHBIE MOPO3UJIbHBIE allaparkl.
CyOnuManuoHHbIE CYIIMIIbHBIE YCTAHOBKU. TEXHOIOTMYECKHNE KOHAUIIMOHEPHI.
TpurenepanmoHHbIe HCTOUHUKN YHEPTOCHAOKEHHS

Bunsl renepanmu. Mcnonp30BaHue TpUTEHEPALIMOHHBIX YCTaHOBOK. [IpenMyiecTa
TPUTEHEPALIMOHHBIX YCTAaHOBOK.

Cxema tpurenepanuu. ['TIY Janbacher. Kotnbi-yrunuzatopel. ABXM Thermax. O6opynoBanue
NCT.

[TpuHIMNIMATBHBIE CXEMbI TPUTEHEpaliK. Peanr3zoBaHHbIe IPOEKTHI 10 TpereHepanuu. TeXHUKo-
sKOHOMHUecKoe o0ocHoBaHueE. [Ipumep peanuzanuu npoekra AO “Tennuunoe”.
[TapoxomnpeccronHas xonoaunapHas MamuHa (IIXM). AGcopOmoHHbBIE X0JI0OAUIBHBIE MAIIMHBI.
Cxema OpOMHUCTOIMTHEBOM XOIOAUIBHON YCTAHOBKHU.

Duepretudeckas 3QPeKTUBHOCTh a0COPOIIMOHHO-PE30POIIMOHHON XOJIOAMIBHON MAIITUHBI B
CHUCTEME TPUTE€HEPALIUH MAJIOH YHEPTETHKH.

Cuctema TpureHeparuu s hepMepcKoro xo3sicTra. BeIOop cxeMbl X0I0IUIBHON MAIIHHBI.
Oueprerudeckas s¢ppextuBHOCTE APXM

Pexxum coBMecTHOTO OTIycka TeruioTel Ha ' BC u oxnaxkaenne momeneHnid. AGCOpOIIMOHHBIE
OpOMHUCTO-JINTUEBBIE

XOJIOINJIbHBIE MAILIUHBI.

XononunbHbli kKodpduuueHT ABXM. YV aenpHbIi pacXo TEMI0TH Ha TYypOOYCTaHOBKY.
[TpunnunuansHas cxema BrodeHust ABXM B cuctemy termocHabxkenust ot T,

Pacuer noTpeGHOCTH IPEANPUSITUS B TEIUIOBBIX, DIEKTPUIECKUX U XOJIOAUIBHBIX MOITHOCTSIX.
[IpoekTupoBaHue cUCTEMBI TPUTEHEPALIUH.

. Pacuer HOTpC6J’ICHI/I$I QJICKTPOOHCPIUU NPCANIPUATHUS, HE O60py,Z[OBaHHOT0 aBTOHOMHOM

YCTaHOBKOW MPOU3BOJICTBA TEIJIO- U DJIEKTPOIHEPTUH.
Cucrema OxJaXXJIeHUsI XOJIOAMIBLHOM YCTAaHOBKU. XOJOUIbHBIE ar€HThI U XJIaJ0HOCUTEH.



6.3. YueOHO-MeTOAMYeCKOe U HHPOPMAIHOHHOE 00eclieueHre CAMOCTOSITE/IbHOI padoThI

Jlureparypa:

[Manueipuas T.B., [Tapabun B.A., [IesikoB A.B. Tpurenepaius kak crmoco0 MOBBIIICHUS
sHepreTnueckon 3 dexruBHOCTU. CTpaTernyecKkre penieHus U puck-meHepkMenT. 2013;(6):82-

87. https://doi.org/10.17747/2078-8886-2013-6-82-87

XonoannpHas TexHuka. Ou3ndeckasi CymHOCTb ¥ CIIOCOOBI MTOTyYeHUSI HICKYCCTBEHHOTO XO0JI01a
[5] bonbmakos C. A. XonoauiabHasi TEXHUKA U TEXHOJIOTUS MPOAYKTOB MUTAHUA: Y YEOHUK JUIs

cTyn. Beicil. y4e0.3aBenaenuii / Cepreit AnexceeBnd bomnbiakoB. — M.: 3parenbckuii IeHTp
«Axanemusy», 2003. —304 c.ISBN 5-7695-1229-6

Manununa O.C., MansimeB A.A., HuzkoremnepaTypHbie cucTeMbl. BBeieHHE 1 MTHHOBAITMOHHBIE
HanpasiieHus pa3Butus — CI10: Yausepcurer U'TMO, 2020. — 56 c.

Pacmenkun A.H., Epmomnaes B.A., KemepoBckuii TemiooOMeHHBIE armapaThl
HU3KOTEMIIEpaTypHOH TeXHUKHU. [DnekTpoHHbIN pecype] 2012 URL:
http://www.iprbookshop.ru/14393.html

JIy6oxoB B.1. OCHOBEI 3KCIUTyaTaluy TEIUIOMeXaHndeckoro ooopynoBanus TOC [DneKTpOHHBIH
pecypc]: yue6Hoe nocobue/ JIyokos B.1., HopuukoB C.B.— DneKkTpoH. TEeKCTOBbIE JaHHbIE.—
CaparoB: Aii [Iu Ap Meaua, 2019.— 285 ¢.— Pexxum goctyma:
http://www.iprbookshop.ru/82563.html.— D3BC «IPRbooks»

Hoponun M.C. OcHOBBI pacueTa TEXHUKO-3KOHOMHUECKHUX MOKa3aTeIei JHEPreTHUECKUX
O00BEKTOB B CHCTEMaX TEIJIOOHEProcHa0XKeHHs [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/
Hoponun M.C.— DnexTpoH. TekcToBbie fanHbie.— CapatoB: CapaTOBCKUN roCyapCTBEHHBIHN
texHuueckuil yauepcuteT umenu FO.A. I'arapuna, O6C ACB, 2015.— 104 c.— Pexwum noctyna:
http://www.iprbookshop.ru/76496.html.— 3BC «IPRbooks»

BbysnoB O.H.,Bopo6réra H.H.,Ycor A.B. XonoaunbHoe TeXHOIOrHYecKoe 000pyA0BaHUE
[DnexTponnsiit pecypc] 2009 URL: http://www.iprbookshop.ru/14401.html

Wnbuna T.H. KonnunmonupoBanue Bo3lyxa 1 X0JI0A0CHa0keHue : yueOHoe nocodue / Mnbuna
T.H.. — benropona : benropoackuii rocy1apCTBEHHbBIN TEXHOJIOTUYECKUN YHUBEPCUTET UM. B.I'.
[Iyxosa, 9bC ACB, 2012. — 200 c. — Texcr : anmekrponnsiii // IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/28350.html— Pexwum noctymna: 1iist aBTOpU3Up. MOJIb30BaTENCH

3enennos /[.B. KonnunnonupoBanue Bo3ryxa U X0J010CHA0KEHUE TTIOMEIIICHUSI ;| Y4eOHOe
nocobue st CI1O / 3enennos [1.B., XKunsaukos B.b.. — Caparos : [IpodobpazoBanue, 2022. —
148 c. — ISBN 978-5-4488-1378-8. — Tekcr : anekrponusiii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/116263.html. — Pexxum noctyma: aist aBTOpH3Hp. TOIb30BaTENCH. -
DOI: https://doi.org/10.23682/116263

10.

MaxkcumoBa H.A. KonaumuonupoBaHue Bo3yxa 1 X0JI0I0CHA0XKEeHHE : TPaKTUKyM / MakcuMoBa
H.A., Opnosa A 4., Komocoa H.B.. — Makeeska : Jlon6acckast HalfmoHaJIbHAs aKaIeMUs
cTpouTenbcTBa U apxuTekTypshl, IbC ACB, 2019. — 90 ¢. — Texkct : anexkTpoHHsIii // [PR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/93860.html— Pesxum nocryma: mis
aBTOPHU3HP. MMOJIb30BATENEH

11.

Kamuanuenko M.IO. KonnuironnpoBanue Bo3ayxa 1 X0J100cHa0XKeHne 3jaHnil : yaeOHoe
nocodue / Kanunanuenko M.1O.. — CraBpomnoins : CeBepo-KaBkasckuii ¢enepanbHblii YHUBEPCUTET,
2017. — 136 c. — Tekcr : anexktponssiit / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/75578.html— Pexxum noctyma: mist apropusup. [Toas3oBaresnei.

12.

UnuungaeB A.B. CoBpeMeHHbIE CUCTEMBI KOHIUIIMOHUPOBAHUS BO3AyXa : yueOHOe ocoowue /



https://doi.org/10.17747/2078-8886-2013-6-82-87

YnunnanaeB A.B.. — HoBocubupck : HoBocubupckuii rocyjapCTBEHHbBIN TEXHUYECKUN
yauBepcuret, 2022. — 80 ¢c. — ISBN 978-5-7782-4671-3. — Tekcr : anextponHslii / [IPR SMART]
: [caiiT]. — URL: https://www.iprbookshop.ru/126633.html.— Pexwum nocrymna: s aBTopusup.
I10JIb30BaTENIECH

13.

SpueB A.I'. KoTenbHble yCTaHOBKH | maporeHepatopsl. JJabopatopuslii npaktukyM. Y.1 : yaebHOE
nocobue / SpueB A.I'., Ap3amacue A.I'., Kaprens A.FO.. — Jlunenk : Jlumnenkwuii rocy1apcTBEHHBI
texHudeckuii yausepcutet, ObC ACB, 2023. — 89 c. — ISBN 978-5-00175-184-7 (u.1), 978-5-
00175-203-5. — Tekcr : anexkrponHslii / IPR SMART : [caiit]. — URL.:
https://www.iprbookshop.ru/130966.html — Pexxum poctyma: aas aBropusup. I[loms3oBaresiei.

14.

HocukoB A.A. XonoaunpHas TEXHUKA U TEXHOJIOTHH : yueOHoe mocodue / HocukoB A.A., Hocukos
B.B.. — MuHck : PeciyGiukaHcKuit HHCTUTYT NpodeccuoHanbHoro oopazosanus (PUIIO), 2021.
— 204 ¢. — ISBN 978-985-7253-05-0. — Tekcr : anekrponnsiii // [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/125431.html. — Pexxum moctyma: st aBTOpU3UP. TOJIb30BaTeNeiH

7. OneHOYHBIE CpecTBA

7.1 Bonpochsl K NePBOM PYOEKHON ATTECTAIIMN

1.

N

Bunpel TtennoBeix auratened. LMKIbl TENIOBBIX JBUraTeledl C BHEIIHUM W BHYTPEHHUM
CrOpaHHEM.

OcHoBbl TeopeTnueckoro 1ukia, repmuueckuid K11 Bunaer K.I1. /1. nukia.

[{uknel TmapoOTypOMHHBIX YCTAHOBOK, AHAIM3 WX Pa3BUTUA M OICHKA TEPMOJUHAMHYECKON
3 PEeKTUBHOCTH.

CpaBHeHHE IHMKJIOB Ta30TypOMHHBIX YCTAaHOBOK M IIUKJIOB MapOTypOMHHBIX YCTaHOBOK.
B03MOXHOCTH X COBMECTHOTO HMCIOIL30BAHHSI.

[{uknel Ta30TYpOMHHBIX YCTAaHOBOK, UX KiacCH(UKAIlMs, CPaBHEHHWE M OCHOBHBIC MOKa3aTeln
ITUKJIOB.

TepMOAMHAMUYECKUI LUK XOJOJWJIBHBIX MalIMH. Pacyer unukna XOJOAWIBHBIX MAIlUH.
[TpuHIMIT NEHCTBUS MAPOBBIX KOMIPECCUOHHBIX XOJIOIMIBHBIX MAIIIHH.

Cucrema OxJaXXJI€HUsI XOJIOAWIbHOW YCTAaHOBKU. XOJOUIbHBIE ar€HThI U XJIaJ0HOCUTENH.
['a30Bble W BHUXpEBBIC XOJOAWIbHBIE MAalIMHBL. KOMIPECCHOHHBIE MAPOBBIE XOJIOAUIIBHBIC
MaIINHEI.

AOcopOLIMOHHBIE W COPOIMOHHBIE XOJOIWUIbHBIE MAaMIUHBL [lapo3’KEeKTOpHBIE XOJOIUIBHBIE
MaIINHBI

10. UcneITaTenspHbIe XOJIOANUJIbHBIC YCTAaHOBKHU. I/ICKyCCTBeHHBIe JIEAAHBIC KaTKH.

11. KonauunonupoBanue. Bo3ayxa OnpecHeHne CoJIeHOM BOJIBI.

12. Tlpumenenune xonoaa B MeauiuHe. [IpuMeHeHHe X010/1a B MAITHHOCTPOCHHH.

13. Komnpeccopsl. Kiaccuduxarus nmo npuniuny aeictsus. Kommnpeccopsl 00beMHOT0 THIIA.

14. Komnpeccopbl KHHETUYECKOTO TuMa. [IpenMyiiecTBa 1 HEJOCTaTKU OT/IEIbHBIX TUIIOB MAIIUH B

CpaBHCHHHU C JIOTIACTHBIMU MAallIMHAMMH.

15.Cxembl MamuH 00beMHOro THUHAa U TypOokommpeccopoB. OCHOBHbIE TOHSTHUS. THIIbI

KOMITPECCOPOB.

16. TepmonuHaMuka  KommpeccopHoro  mporecca. KoahduIMEeHTsI  MOJIE3HOTO  JISHCTBUS

KoMIpeccopoB. OxyaxaeHue.

17. Crynenuatoe cxxarue. KomudectBo crymneneit. I[IpuOmmkeHHBIN pacdeT CTyNEHH.
18. IlpomexxyTouHOE AaBiIeHHE. XapaKTePUCTHKH JIOMACTHBIX KOMITPECCOPOB.

19.

[Tepecuer xapakrepucTuk. (OCOOEHHOCTH  PETYJIHPOBAHUS  JIOMACTHBIX  KOMIIPECCOPOB.
[lenTpobexxubie  koMmrpeccopsl. CTyreHb LEHTPOOEIKHOTO Komrmpeccopa. MOITHOCTb
HEHTPOOESIKHOTO KoMmIpeccopa. KOHCTpYKITNH EHTPOOSKHBIX KOMIIPECCOPOB.




20.

21.
22.
23.

24,
25.

26.
27.

28.
29.
30.
31.
32.
33.
34.

35.

[TopmiHeBble  KOMIpeccopbl.  PoTanmoHHblE  KOMIpeccopbl. BUHTOBBIE  KOMIIPECCOPHI.
Typbokommpeccopbl

TemooOMeHHbIE anapaThl XOJIOAUIbHBIX MAIIKH.

Konnencaropsr. Ucniapurenn. Oxnaxaaronue npruOopsl.

BcnomorarensHoe 06opy1oBaHNE XOJOAWIBHBIX MAIIMH U YCTAHOBOK. ATperarbl XOJOIMIbHBIX
MaIIMH U YCTaHOBOK.

OxJax1aeMble COOPYKEHHUS U XOJIOAUIEHOE 000pYAOBaHHUE.

Knaccugukaius X0oIoIuIbHAKOB IS IUIIEBBIX MPOAYKTOB. OXJIaXIaloUIie Cpesl, NX CBOMCTBA
Y [apaMeTpBl.

[Tpubopb! U3MEpEeHUs U KOHTPOJIA MapaMETPOB OXJIAXKIAIOIIUX CPE U MTPOIYKTOB.

TennoBoil OamaHC OXJIaXTAEMBIX IMOMEHICHUH, CHUCTEMBI OXJIAXICHHUS XOJOIMIBHBIX KaMmep,
CHocoObI OTBOJA TEIUIOTHI OT MOTPEOUTEINS XOI0/1a.

XONMOIUIIBHOE TEXHOJIOTMYECKOe O000pyAoBaHHE. XOJOIWIBHOE TOProBoe 00OpYHOBaHHE.
Crioco6s1 1 060pyI0BaHNE OE3MAITMHHOTO OXJIAXKICHHUS.

OxJtax1arIme cpebl UX CBOWCTBA U mapamMeTphl ['a3000pa3Hast oXJiaxaarimas cpea.

Kunkas oxnaxnaromas cpena. TBepaas oxnaxaaromas cpeaa.

TermoBol pacyeT nporecca OXJIAKICHUS.

TennoBoii pacyer npouecca 3aMOpaXKUBaHUA.

Termmo- W MaccooOMEH TpH XOJIOAWJIBHOM XpaHEHHH. Temio- W MaccooOMeH mpu
pa3MOpaXMBaHUH.

Cxema, NEeHCTBUTENbHBIN UK, MPUHLMII JEHCTBUS M OCHOBHBIE IPOLECCHl OJHOCTYIEHYATON
MapOKOMIIPECCOPHOM XOIOUIBHON MaIlIUHBI.

Metonuka pacuera  JEHCTBUTENBHOTO IMKJIA  OJHOCTYIIEHYAaTOW  MapOKOMIIPECCOPHOM
XOJIOAWJIBHOW MAaIlWHBI.

Oo0pa3sen Oustera k nepBoi pydexxHoi aTrrecTanuy no AucuumnanHe «CucreMbl MAJIOH H
pacnpeneaeHHOl dHepreTuku. TpureHupanus

I'po3Henckmii rocyaapcTBeHHbI He(PTAHONH TeXxHMYecKkHil yHUBepcuTeT UM. akag. M.JI. MuiinoHmukosa

Hucruryr "JHepreruxku"
Kadeapa "Tenuorexuuka u rugpasiauka’
Jucunnumna «CHcTEeMbl MAJIOH W pacnpee/ieHHON JHepreTuku. Tpurennpanus
Buaersl k 1 py0e:xxHoii aTTecTanuu
Buser Ne 1

1. OxyaxgaemMble COOPYKEHUS U XOJIOAMIFHOE 000pYAOBaHHE.

2. Ilepecuer xapakrepuctuk. OCOOEHHOCTH PETyIMPOBAHMS JIONTACTHBIX KOMIpeccopoB. LleHTpoOekHbIE KOMITPECCOPEI.
CryneHp HEHTPOOEKHOro KoMmIpeccopa. MOIIHOCTh HEHTPOOEKHOT0 KoMmpeccopa. KoHCTpyKInu eHTpOoOSKHBIX
KOMITPECCOPOB.

3. Korgencatopsl. Mcnapurenu. OxaxxIaromue npruOopsI.

Moanuck mpenoaaBareJisi Moanuck 3aBeayromero kapeapoii "Tu I'"' T.b. 3upb6aeB

7.2 Bonipochl KO BTOPOii py0e:kHO# aTTecTaluu Mo JucHuinHe «CucreMsl Mol |

pacnpeneaeHHON dJHepreTuku. Tpurenupanusy

=

o

Meroauku pac4eToB MapOKOMIIPECCOPHBIX TEIJIOBBIX HACOCOB.

CX@Ma, TeOpeTI/I'-IeCKHﬁ OHKII, HpI/IHHI/IH I{eﬁCTBHH U OCHOBHBIC npoueccm O)IHOCTynquaTOFO
MapOKOMIIPECCOPHOTO TEIIOBOI'O HAacoca.

Mertoanka pacuera TEOPETUIECKOTO IUKJIA OJHOCTYIIEHYATOTO TAPOKOMIIPECCOPHOTO TETNIOBOTO
Hacoca.

Cxema, AeHCTBUTENBHBIN UK, MPUHIUIT JEHCTBUS U OCHOBHBIE MPOIIECCHl OAHOCTYIIEHYaTOTO
MapOKOMIIPECCOPHOTO TETIOBOIO HAcoca.



6. Meroauka pacdera J€HCTBUTENBHOIO LUKJIA OJHOCTYNIEHYATOr0 NapOKOMIIPECCOPHOTO
TEIIOBOTO Hacoca MeTouKa SKCEepreTHYeCcKOro aHaan3a paboThl XOJOIUIbHOW MAIIMHBI U
TEIUIOBOIO Hacoca.

KoHcTpyKIus M IPUHLIMT 1eHCTBUS MUKPOKAHAIBHOTO TEINIOOOMEHHUKA.

PexxuMebl TeyeHus 1Byx(a3HbIX IOTOKOB B MUKpOKaHajaxX. PeBepc moToka B MUKpOKaHae.

TenmooOMmeH npu kunenuu xmnagareaTa R134a B Mukpokanae.

10. KoncTpykuuu xonoauiabsHUKOB. HapykHble orpaxxaaroiiye KOHCTpyKIUU. BHyTpenHune
OrpaKJaroIire KOHCTPYKLIUH.

11. Teruton3zonsaoHHbIE MaTepuansl. ['uapon3onsoHHbIe MaTepuansl. TemnoBoit OanaHc
OXJIaX/1aeMOI0 IIOMEIIIEHUS.

12. CucteMbl OXJIaXIEHUS XOJOJMIBHBIX Kamep. OTTanBaHue cHeroBoi nryosl. CriocoOsl 0TBOIA
TEIUIOTHI OT MOTPEOUTENS X0I0AA.

13. Bo3nyuiasie MOpo3uiIbHbIE anmnaparbl. KOHTaKTHbIE MOPO3HUIIBHBIC alllapaThl.

14. XonoaunbHoe TexHosorunyeckoe oobopynoBanue. CyOnuMaOHHbIE CYIINIbHBIE YCTAHOBKH.
TexHonornueckne KOHAULUOHEPHI.

15. Oxnaxenue BOAHBIM JIb10M. JIb0cONIsIHOE oXnaxaeHue. OXIaXIeHUE X0JI00aKKyMYJIATOpaMH
C 3BTEKTHKON. OXJIaXxaeHNne CyXUM JibJJoM. MicnapureiabHOe OXIaKICHHE.

16. TemnepaTypHbIil peskxuM paboThl TAPOKOMIIPECCUOHHON XOJIOIUIbHON MaIlIUHBI.

17. Topsnok pacuera X0noAUIbHON MamuHbL. Cxema xonogocHabxenus. [logbop 6akoB 1 HACOCOB.

18. TpureHnepalMOHHbIE HCTOYHUKH SHEPrOCHAOKEHUS.

19. Bunei renepanuu. Mcnons3oBaHue TPUTEHEPATMOHHBIX YCTaHOBOK. [IpenmymiecTsa
TPUTreHEPALIMOHHBIX YCTaHOBOK.

20. Cucrema ynpaBieHHsS 1 MOHUTOPHUHTA KOT€HEPAIIMOHHBIX YCTaHOBOK. COOCTBEHHAS TeHEpaLus
anektposHepruu. Korenepauus. TpurenepanuronHas cucrema.

21. Cxema tpureneparuu. ['TIY Janbacher. Kornbei-yrunuzatopel. ABXM Thermax. O6opynoBanue
NCT.

22. IlpuHnMnuanbHbIe CXEMBI TpUTeHEepaunu. Peann3oBaHHbIe IPOEKTHI IO TpereHepanuu. TeXHuKo-
sKoHOMHYecKoe obocHoBaHue. [Ipumep peanuzanuu npoekra AO “Teruunoe”.

23. ITapokomnpeccroHHast xojoamisHast MammHa (IIXM). AGcopOuroHHbIE XOIOAMIBHBIE MAIITHHEI.
Cxema OpOMHUCTOIMTHEBOM XOIOAUIBHON YCTAHOBKHU.

24. DHeprerndeckas 3PPEKTHBHOCTH a0COPOIIMOHHO-PE30POIIMOHHON XOIOAMIHHON MAIITHHEI B
CHUCTEME TPUTE€HEPALIUH MAJION DHEPTETUKH.

25. CucremMa TpureHeparum Juist (epMepcKoro Xo3sucTBa. BeIOOp cxemMbl X0IOAUIBHON MaIIHHEI.
Oneprerudeckas 3¢ pexTuBHOCTE APXM.

26. Tpureneparys Kak criocod CHI)KEHHUSI PUCKOB U YIIPABJICHHUS 3aTpaTaMH Ha SHEPTrOPECYPCHI.

27. Pacuer noka3zatesneil paOoThl TEIIOPUKAIIMOHHBIX TYpOOYCTAaHOBOK B JIETHUH MEPHOJ MTPH
Hanu4yuu npucoequHeHHoi Kk TOL xonoaunpHON Harpy3KH.

28. IlpuHnunuanbHas cxeMa BKIIOUSHHs aOCOPOIIMOHHOMN XOJIOIMIbHOM MAIlIMHBI B CUCTEMY
LEHTPATU30BAaHHOTO OTIyCcKa Ter1oThl oT TOLI ¢ ropsiueit Bo1oi.

29. PexxuM coBMecTHOTO oTiycka TerioTsl Ha ' BC u oxnaxkaenue nomenieHuid. AOCopOLMOHHbIE
OpOMHCTO-JINTUEBBIE XOJIOIUIbHbIE MAIIIUHBI.

30. XonoaunbHblil kodhdurenT ABXM. Y nenbHblii pacxo TeIIoTh Ha TYpOOYCTaHOBKY.
[TpunnunuansHas cxema BkmrodeHuss ABXM B cuctemy terocHa6xkenns ot TOL.

31. Cxema sHepreTHuecKoro 6ajaHca CUCTEMbl TpUT€HEpaluu ¢ ucnoib3oBanuem [TKXM.
Korenepanmonnas ycranoBka + ABXM.

32. Pacuet noTpeOHOCTH MPEANPHUITUS B TEIIJIOBBIX, JIEKTPUUECKUX U XOJIOJMIBHBIX MOIIHOCTSX.
[IpoekTupoBaHue cUCTEMBI TPUTEHEPALIUH.

33. Pacuer cpoka OKynaeMOCTH YCTaHOBKH. TapuuKalys 3J1eKTpOIHEPrUU U IPUPOJTHOTO Ta3a.

34. Pacuet moTpeOIeHUs DIIEKTPOIHEPTUH TPEATIPUATHS, HE 000PYAOBaHHOTO aBTOHOMHOM
YCTaHOBKOM MPOU3BOCTBA TEIUIO- U 3JIEKTPOIHEPTUH.

35. Pacuer motpeOieHnsI IPUTOAHOTO ra3a MPeANPHSTHS, 000PYIOBAaHHOTO aBTOHOMHOM YCTaHOBKOMH
IIPOM3BOJICTBA TEIIO- U AJIEKTPOIHEPIuu. Pacuer cpoka OKyrnaeMoCTH KOr€HepaluOHHON
YCTaHOBKH

36. CucreMa oxJIaXIeHHs XOJIOAMIbHON YCTAHOBKU. XOJIOAUIBHBIC ar€HThI U XJIaJI0HOCUTEIH.

© o~



Oo0pa3en OusteTa KO BTOPOi py0e:kHOM aTTecTanuun

I'po3neHckuii rocyiapcTBeHHbINH HeTSIHOM TeXHMYecKMil yHnBepeuTeT um.akaa. M.Jl. Muiinonmukosa
HuceruryT "JDHepreruxu"
Hucuuminna «CucTeMbI MAJIOi U pacnpenejeHHOH dHepreTuku. TpureHupanus»
Buiersl ko BTOpoii py0e:kHO# aTTecTanuu
Bujer Ne 1

1. Bunel renepanuu. Mcnonb3oBaHue TpUreHepaunoHHBIX YCTaHOBOK. [IperMyiecTBa TpUreHepanuoHHbIX YCTaHOBOK.
2. Teruton3osIIMOHHBIE MaTepHalbL. [ HIpon30IsIMOHHBIE MaTepHaibl. TerioBoii 6anaHc 0XJIaKIaeMOro MOMEIIEHHSI.
3. MapoOKOMIIPECCOPHOTO TEIJIOBOTO HACOCA.

IMoamucek mpenogaBaTes Hoanuce 3aBenyromero kageapoit "T u I'" T.b. I3upbdaeB

7.2. Bonpockl K 3K3aMeHY N0 Aucuumninie «CucreMbl Majioii U pacnpeieleHHON JHePreTHKH.

Tpurenupauus»
1. Iukiabl napoTypOMHHBIX YCTaHOBOK, aHAJIM3 MX Pa3BUTHs M OLIEHKA TEPMOJMHAMHUYECKON
3¢ (HEeKTHBHOCTH.

2. CpaBHEHHE IHMKJIOB Ta30TypOMHHBIX YCTAHOBOK U IHUKIOB MapOTypOMHHBIX YCTAaHOBOK.
Bo3MOXKHOCTH MX COBMECTHOI'O MCIIOJIb30BaHUS.

3. Huxibl ra30TypOMHHBIX YCTaHOBOK, UX KJIacCU(UKALIKS, CPAaBHEHUE U OCHOBHBIE MTOKA3aTEIN
LUKJIOB.

4. TepmonuHaMUYeCKUN LUK XOJOAWJIBHBIX MalIMH. PacueT mukia XOJOAWJIBHBIX MAaIlluH.

[IpuHUMN nefCTBUS NapOBBIX KOMIIPECCUOHHBIX XOJIO0JUIbHBIX MAIIUH.

Cucrema OXJIaXJIEHUS XOJIOAWIBHONW YCTAHOBKHU. XOJIOJUIbHBIE ar€HThI U XJ1aJI0HOCUTEIH.

["a30Bble ¥ BUXpEBBIE XOJIOAUIbHBIE MAILIUHBI.

KomnpeccroHHbIe napoBble XO0JI0IUIbHbBIE MAIIUHBI.

AOGCOpOIIMOHHBIE ¥ COPOIIMOHHBIE XOJOIUIBbHBIE MAIIIUHBI.

[Tapo2:KeKTOpHBIE XOJIOIMUIbHBIE MAILIUHBI.

10. Kommnpeccopsl. Knaccudukanus no npuHmmiy aeiictsus. KoMpeccopsl 00eMHOTO THTIA.

11. Komnpeccopbl KHHETHYECKOro THma. I[IpenMyInecTBa M HEIOCTaTKH OTIENIBHBIX THUIIOB
MalI{H B CPaBHEHHUH C JIONMACTHBIMUA MallIMHAMHU.

12. TepmoauHaMuka KomIpeccopHoro mpouecca. KoadduuumeHntsr mnone3Horo aedcTBHA
KoMIpeccopoB. OXJaxieHue.

13. Ctynens 1EHTPOOESKHOTO KoMITpeccopa. MOIHOCTh EHTPOOESIKHOTO KOMITpEccopa.

14. TTopmiHeBble  KOMIpeccopbl. PoTaioHHBIE KOMIpeccopbl. BHHTOBBIE KOMIIPECCOPHI.
TypOoxommpeccopsl.

15. TennmooOMeHHBIE anmnapaThl XOJIOAUIbHBIX MAIIIKH.

16. BcnomoratensHOEe  000pyIOBaHME XOJOAWJIBHBIX MAIIMH W YCTAaHOBOK. ATperaTsl
XOJIOMJIBHBIX MAIIUH U YCTAHOBOK.

17. BcnomorartenbHoe  000pYIOBaHHME XOJOAWJIBHBIX MAIIMH W  YCTaHOBOK. Arperarsl
XOJIOMJIBHBIX MAIIUH U YCTAHOBOK.

18. TernoBoit 6amaHC OXJIAKAAEMBIX MOMEMICHUH, CHCTEMBI OXJIAKACHUS XOJIOAMIBHBIX Kamep,
CocoOBI 0TBOJIA TETIJIOTHI OT HOTPEOUTENS XOJI0Ia.

19. TeroBoO¥ pacyeT mporecca OXJIAXKICHUS U 3aMOPAKUBAHUS.

20. Cxema, TeOpETUYECKUI IIUKII, TPUHIIMIT AEHCTBUS U OCHOBHBIE NPOLIECCHI OHOCTYIIEHYATOH

21. mapoKOMIIPECCOPHOM XOIOAMIBFHON MAITHHBI.

22. MetoaMka pacyera TEOPETHYECKOTO ILHKIAa OJHOCTYIEHYAaTOM MapOKOMIIPECCOPHOM
XOJONWILHON MaIlIWHEI.

23. Cxema, JCUCTBUTENbHBI  LUWKJI, MOPUHOUN  JCWCTBUS U OCHOBHBIE  IPOIIECCHI
OJIHOCTYIIEHYATON MapOKOMITPECCOPHOMN XOJIOAUIBHON MAILIUHBI.

24. Meroiuka pacdera JEWCTBUTENBHOIO IMKJIA OJHOCTYNEHYATOH MapOKOMIIPECCOPHOM
XOJIOAWJIBHOW MAaIlWHBI.
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25. Meroauka pacyera JEHCTBUTENIBHOTO IIMKJIA OJHOCTYIIEHYATOro0 IMapOKOMIIPECCOPHOIO
TEIUIOBOTO HAacoca.

26. MeTonuka 3KCEepreTHUecKoro aHajimsa padoThl XOJIOAMIFHOW MAIlIMHB M TETUIOBOT'O Hacoca.
KoHcTpykins 1 IpUHIKT 1EHCTBUS MUKPOKAHAIBHOTO TEINIOOOMEHHUKA.

27. Tennou3oNsMOHHbIE MaTepuasibl. [ UAPON30NIALMOHHBIE MaTepuanbl. TemnoBoil OamaHc
OXJIKJAEMOT0 [TOMEILEHUSI.

28. Bo3aymHble  MOpo3uibHbIe  anmapaThl.  KOHTakTHble ~ MOpO3WJIbHBIE  ammaparsbl.
CyOnuMaImoHHbIe CYIIMIIbHBIC YCTAHOBKHU. TEXHOIOTHYECKHUE KOHTUIIHOHEPHI.

29. TpureHnepalliOHHbIE HCTOYHUKH SHEPTrOCHAOKEHHUS.

30. Buapl renepanuu. Vcnonb30BaHre TpUreHEPAMOHHBIX YCTaHOBOK. [IpenmyiectBa
TPUTE€HEPALIMOHHBIX YCTAHOBOK.

31. Cuctema ynpaBieHUs 1 MOHUTOPUHTA KOT€HEPAIIMOHHBIX ycTaHOBOK. COOCTBEHHAs
re’epanus 3nekTposHepruu. Korenepauus. TpureHepannoHHas cucrema.

32. Cxema tpurenepanuu. ['TIY Janbacher. Kotnbi-yrunuzaropei. ABXM Thermax.
O6opynosanne NCT.

33. [IpuHuunuanbHbIE CXEeMbl TPUTeHepaluu. Pean3oBanHble MPOEKTHI M0 TPEreHepaIuu.
Texauko-3xoHOMHUEcKOe 000cHOBaHue. [Ipumep peanuzaruu npoekra AO “Termnunoe”.

34. ITapokommnpeccuonHas xoyoamibHas MammmHa (IIXM). AGcopOIIMOHHBIE XOJIOUIBHBIC
ManuHbl. Cxema OpOMUCTOIUTHEBON XOJI0JUIbHON YCTaHOBKH.

35. DHepreTtuueckas 3¢ HeKTUBHOCTH a0COPOLIMOHHO-PE30POIIMOHHOM XOI0INIBHON MAIIMHbI B
CUCTEME TPUTE€HEPALUU MAJION IHEPIETUKH.

36. Cuctema Tpurenepaunuu i pepmepckoro xo3siictsa. Beioop cxeMbl X0101UIbHON
MaIuHbL. JHepreTndeckas d3QppexTuBHOCTE APXM.

37. Tpurenepaius Kak Crocod CHUKEHHS pUCKOB U YIPaBIIEHUS 3aTpaTaMy Ha YHEPTOPECYPCHI.

38. Pacuer nmokasareneil pabOTHI TEIIIO(PHUKANMOHHBIX TYpOOYCTAaHOBOK B JICTHHH TEPHOJ ITPU
HaJau4yuy npucoequHeHHoi Kk TOLl xonoaunbHONU Harpy3Ku.

39. [IpuHIMNIMaTBHAs CXeMa BKIIIOYEHUsT a0COPOLIMOHHOM XOJI0AMIBHON MAITMHEBI B CUCTEMY
LEHTPATU30BaHHOTO OTIyCcKa TeroThl oT TOL] ¢ ropsiueit Bo10il.

40. Pexxum coBMecTHOTO OTITycKa TerutoThl Ha ' BC u oxmaxieHne moMenieHui.
A6copOIOHHBIE OPOMHUCTO-TUTUEBbIE XOJIOAUIbHBIE MAIIIMHBI.

41. XononunbHbli Ko3ppumeHT ABXM. YV aenbHbli pacxoa TEMI0Th Ha TypOOyCTaHOBKY.
[TpunnunuansHas cxema BkiatoueHuss AbXM B cucremy TemocHadxenust ot TOLI.

42. Cxema 3HepreTHIecKoro Oayanca CHCTeMBI TPUTCHEpaIuH ¢ ucrosib3oBarareM [TKXM.
Korenepanuonnas ycranoBka + ABXM.

43. Pacyer moTpeOHOCTH MPEIIPUATHS B TEIUIOBBIX, HJIEKTPHUECKUX U XOJIOMITEHBIX
MoIIHOCTSX. [IpoekTupoBaHne CUCTEMBI TPUTEHEPALIUH.

44. PacueT cpoka OKYIaeMOCTH YCTaHOBKH. Tapu@uKanus 3J1eKTPO3HEPTUU U IPUPOIHOTO rasa.

45. Pacuer notpeOieHus 3JeKTPO3HEPTUH MTPEIPUATHS, He 000PYI0BAaHHOI'O AaBTOHOMHOM
YCTaHOBKOMW IPOM3BOJICTBA TEIJIO- U 3JIEKTPOIHEPTUU.

46. CucreMa OXJIaXICHHUS XOIOAUIBHON YCTAaHOBKHU. XO0JIOAUIbHbIE ar€HThl U XJ1aJOHOCUTEIH.

Oo0pa3zen 3x3aMeHAIIMOHHOI0 OUJIeTAa 1O JUCHUILINHE

I'po3HeHckmii rocyaapcTBeHHBI He(PTAHOM TexHMYeckuii yHuBepceuTeT um.axkaa. M.JI. MuLUIMOHIIMKOBA
HucTuTyT "JHepreruxkn"
Kadenpa "Tennorexnuka u rupaBiauka'"
Hucunmiuna «CHCTeMbI MAJIOH W pacnpee/ieHHOH dHepreTuku. Tpurennpanus»
Bujersl Kk 3K3amMeny
Buaer Ne 1
1. CxeMa 3HepreTHIecKoro O6amaHca CUCTEMBI TpUreHepanuu ¢ ucroibp3oBanrueM [TIKXM. Koreneparmonnas ycranoBka +
ABXM.
2. AGCOpOIIMOHHBIEC U COPOITMOHHBIC XOJIOMIbHBIC MAIITUHBI.
3. Meronuka pacueTa JeHCTBUTEIHHOTO IUKJIA OAHOCTYIIEHIATON MApOKOMITPECCOPHOM XOJIOAMILHON MAIITIHEL.

Hoanucey npenoaaBareJisi Hoanucek 3aBeayromero kageapoii "T u I'" T.b. I3upbdaeB



7.3 Tekyumuii KOHTPOJIb

Bonpocsl kK NpakTH4YeCKUM 3aHATHAM 10 JTUCHUILIUHE «CHcTeMBbl MAJIOH U
pacnpeae/ieHHON SHepreTuku. TpureHupanus»

EcrecTBEHHOE OXJIaXKICHHUE.

HckyccTBeHHOE OXJIaKICHUE.

CrniocoOblI MotydeHrne HU3KUX TeMIepaTyp.

AnmnabaTuyecKkoe IpoCCeNnpOBaHue.

DddekTt Panka.

Tepmoanekrpuueckuii 3 dexr.

[Tonpaznenenue X0MOUIBHBIX MAIIHH.

XO0JIOIWIILHBIN arcHT.

. Bupa o6parnoro mukia.

10. DHTpOomHS.

11. VY nenpHas MaccoBasi X0JI00NPOU3BOIUTEIHHOCTD.

12. XonoaunbHbIH KO PUITHEHT.

13. XonoquiipHas MalivHa.

14. DppexTHBHOCTH HUKIIA TEIUIOBOTO HAcOCA.

15. Koadurment npeodpa3zoBaHus TEIIOTHI.

16. Cucrema oxJIaXIeHHUS XOJIOAUIBHON YCTAHOBKH.

17. OpHocTyneH4aThle X0JI0AUIbHbIE MAIIUHBI.

18. MHorocTyneH4aTsie X0I0AUIbHBIE MAIIUHEL.

19. lluka MHOTOCTYIEHYaTON MapOKOMIIPECCHOHHON MAIlIUHBI.

20. TeopeTnueckasi MHAMKATOPHAs AUarpaMma MOPIITHEBOTO KOMIIPECcopa.
21. TeopeTnueckas X0JI0J0MPOU3BOAUTEIHLHOCTH KOMIIPECCopa.

22. VlHmukaTopHas AuarpaMmma JeicTBUTEIBHOTO paboyero mporecca.

23. JleficTBUTENbHBIN 00BEM MTAPOB XOJIOAMIBHOTO areHTa.

24. AzeorponHbie cMecH. Temmodusnueckue cBoiicTBa. 5 OU3NKO-XUMUYECKHE CBONCTBA.
25. I'anoreHn3upoOBaHHbIC XJIaareHThI.

26. T'unpodropyraeromopoast (I'@Y) u ruapoxiiopdropyriaesogopoast (I XDY).
27.Kunkue v TBep/ble XJIaJOHOCUTEIH.

28. OyHKIMOHAIBHAS CXeMa BO3AYIIHON XOJIOAMIFHON MAITHEI.

29. MamvHbl BUXpEBOT0 TUIIA.

30. KomripeccnoHHBIE TAPOBBIE XOJIOIMIIEHBIC MAIITUHBI.

31. XonoauabHbIE MALIMHBI C IIEHTPOOEKHBIMU KOMITPECCOPAMHU.

32. XonoauapHbIe MAITMHBI ¢ BUHTOBBIMU MacJI03aroJIHEHHBIMU KOMITPECCOPAMH.
33. XonoauabHble MALIMHBI ¢ POTALIMOHHBIMU TUTACTUHYATHIMH KOMIIPECCOPAMH.
34. AGCopOIIMOHHBIC XOJIOMIIbHBIC MATHHBI.

35. CopOLMOHHBIX XOJIOAUIHHBIC MAIIIUHEI.

36. [TaporKeKTOPHBIC XOJIOMIbHBIC MAITUHBI.

37. Buapl MOPITHEBBIX KOMIIPECCOPOB.

38. 'epMeTHYHBIE KOMITPECCOPHI.

39. beccanbHUKOBBIE KOMIIPECCOPHI.

40. BcacpIBaromiye U HarHeTaTelIbHbIC KIIallaHbl.

41. IlpenoxpanurtesbHble kiananbl. CaabHUKH.

42. PoTarimoHHBIE KOMITPECCOPHI.

43. BUHTOBBIE KOMITPECCOPBHI.

44. TypOOKOMITPECCOPBHI.

45. KoxxyxoTpyOHbIE TOPU30HTAIbHbBIE KOH/IEHCATOPBI.

46. KoxxyxoTpyOHBIe BepTUKAJIbHBIE KOHIEHCATOPHI.

47. Koxyx03MeeBUKOBbIE KOHJEHCATOPBI. VcmapuTenbHble KOHIEHCATOPBI.
48. Bo3nymiHbie KoHAeHCaTOphl. Mcmapurenu.
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49. Boznyxooxnaautenu. OTaenuTeNn )Kuakoctu. Maciootaenurenu. [IpoMexyTodHbIe COCYIBI.
50. PecuBepsl. Hacochl X0M0AUIBHBIX YCTAaHOBOK.

51. llepeoxmamutenu. TermmooOMEeHHUKH.

52. PerynupoBaHue mneperpesa napa. PerynupoBaHue TeMIiepaTypbl OXJIaKIaeMOro 00beKTa.
53. PerynupoBaHue BIaXXHOCTH BO3yXa. ArperaTbl XOJOJUIbHBIX MALIUH U YCTAHOBOK.

54. 3aroToBUTENbHBIE XONOAUIBLHUKU. [IpOM3BOICTBEHHBIE XOIOIUIBHUKH.

55. PacnipenenurensHble XOIOAMIbHUKN. ba3ucHbie XONMOIMIBHUKH.

56. X0oAUIFHUKY CMENIAHHOTO Ha3HAYCHUS. Y CIIOBHAS TPY30BMECTHMOCTh XOJIOAMILHUKA.
57. Macca ucrnapuBiieics Biard. I'a3000pa3Hblil TMOKCH]T YTIIEPO/Ia.

58. 'a3000pa3HbIif a30T. BogHbIE pacTBOPHI COJICH BHICOKON KOHIICHTPAIUH.

59. I'mukomu. Xunkwii a3or. Bomusrii nen. JIpnoconsHoe oxnaxaenue. Cyxoi ie.

60. HapyxHble orpakaaroniyie KOHCTpYKLIUU. BHyTpeHHue orpaxaaromnne KOHCTPYKIUH.

61. Teron30JIAIMOHHBIC MaTePUANBL. | HAPON30IAIIMOHHBIC MATEPUAITHI.

62. TerioBoii Oananc oxjaxkaaemMoro rnomenieHus. CucTeMbl OXJIaXICHUS XOJIOAWIBHBIX KaMep.
63. OrrauBanue cHeroBoi my6sl. CriocoObl 0TBO/IA TEIIOTHI OT MOTPEOUTENS X001,

64. Boznymaeie MOpo3uiibHbIe anmnaparsl. KOHTaKTHBIE MOPO3UJIBHBIE AlllIapaThl.

65. CyOomMMaImoHHbIE CYIIMIBHBIC YCTAHOBKH. TEXHOJIOTHYECKUE KOHIUIIMOHEPHI.

66. OxJaxeHre BOAHBIM JIbJOM. JIbIOCOISIHOE OXTIaKICHHE.

67. OxnaXkaeHne X0JI0J0aKKYMYISTOPAMHU C SBTEKTUKOM.

68. OxnaxaeHue cCyxum JiboM. McnapureabHoe OXJIaKICHHE.

69. TpureHepanus, CHCTEMbI H KOMIUICKCHI. JIOCTOMHCTBA M HEJIOCTATKH.



7.4. Onucanue Tokasareiiel u KpUTCPHUECB OLICHHUBAHUSA KOMIICTCHI[UM Ha Pa3JIMYHbIX JTallaX HUX (bOpMHpOBaHI/IH, OITMCAaHUC

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
Inanupyemblie pe3yJibTaThl OCBOEHUSI Kpurtepun oueHuBaHusI pe3yabTATOB 00y4eHUSs HaunMenoBanue
KOMIIETeHIINH OLICHOYHOI'0
MmeHee 41 0as10B 41-60 6a10B 61-80 0aJ110B 81-100 6a110B cpeacraa

(Hey/10BJIETBOPHTEIHHO)

(YA0BJIETBOPHUTEJIBHO)

(xopoo)

(OTJIMYHO)

OIIK-3 Cnoco0eH 1IeMOHCTPUPOBATh MPUMEHEHHE OCHOBHBIX CIIOCOOOB MOTydeHHsI, TpeoOpa30oBaHusl, TPAHCIIOPTA U MCIIOJIb30BAaHUS TEIUIOTHI B

TCIIIOTEXHNYC

CKHX YCTAaHOBKaX U CUCTCMaAX.

3HaTh:
- TEPMOJMHAMHYCCKHE OCHOBBI JICHCTBUSA
nu YCJIOBI/UI 3KCHJIyaTaIII/II/I XOJIOAUIJIBHBIX
MaIlliH U YCTaHOBOK;
- HpOI/ICXOIIﬂHII/IC B XOJIOIII/IJH)HOfI

TEXHOJIOTUH TEILIO- © MaCCOOOMEHHBIE Copmuposansie, CopMHUpoBaHHbIE
HO COJIeprKallue
IPOLECCHl U BUABI 3PHEKTUBHO ®parMeHTapHbIE 3HAHUS Henonxele 3HaHuA — CHCTEMATHYECKHE
3HAHUA
MPUMEHSEMBIX TEIIOU30IUPYIOIINX Y A—
MaTepHasoB;
- CXeMa dHepreTUvecKoro Oananca
CUCTEMBI TPUTCHEPAITUH C
ucnonb3zoBanueM [TKXM.
Ymern:
- BEISIBJISITH HanOoJiee MepCIeKTHBHEIE, v
MCHMUSI ITIOJTHBIC
nepeIoBble TEXHUUYECKUE PEIICHMS, B ’
pea p ’ JOIYCKAIOTCSL CdopmupoBaHHbIe
BOIIpOCax MOBEINICHUSA HAACKHOCTH U YacTu4HbIE YMEHHUS Henonusle ymenus
HeOoIbIIKE VMeHHs
9HEProdpPEeKTUBHOCTH CUCTEM JUN

XO0JIOJOCHAOKECHHS;

- ONPCACIIATH OHCPICTUYCCKYIO

Bomnpocsl k
pPyOEeXKHBIM
aTTecTaIusM,
TECTHI, BOIIPOCHI
K NIPaKTHYCCKUM
3aHsaTHsIM, PTP.




3¢ PeKTUBHOCTD YCTaHOBKH
XOJNIOMWIBHBIX ~ MaIlMH B  CHCTEMax
TPUTE€HEPALIUH.
- IPUMEHSTH PEKUM COBMECTHOTO
otnycka teriotsl Ha 'BC u
OXJIAKICHUE TTIOMELLECHHIA.

Baanern:
- HaBbIKAMU BBIOOpA ONTUMAJIbHOM
KOH(HUTypaluu, CXeMHBIX PEIICHUNA U
000pyIOBaHUS CUCTEM
XO0JIOJOCHAOKCHHS;
- METOJUKOM o0 aHamu3a paboThl
XOJIONMWIBHONM MAIIMHBI M TEIJIOBOTO
Hacoca,
- HaBBIKAMH  BBIOOpAa  COBPEMEHHOM
CUCTEMBl TpUTEHEpalluud Kak crocoda
YBEJIUYEHUS 9HEProdPPeKTHBHOCTH,
penrabenbHocTH nosbimenus KITJ TOC,
TOIl u ADC CcHuXEHHMS pPHUCKOB U
yIpaBICHUS 3aTpaTamu Ha
HEPropecypchl.

YacTuuHoE BIIaJcHHAE
HaBBIKAMH

Hecucrematnueckoe
HpI/IMeHCHI/Ie HABBIKOB

B
CHCTEMaTHYeCKOM
IIPUMCHCHUHN
HaBbIKOB
JIOITyCKaI0TCS
MPOOEITBI
3HaHUHI

VYcnemnoe n
CHUCTEMATHYECKOE
MPUMEHEHUE HaBBIKOB




8. OcoGeHHOCTH peasM3anny JUCHMIIIMHBI 1JIs MHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jns  ocymIecTBICHHS TPOLEAYp TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U IMPOMEXKYTOUYHOU
aTTecTalii OO0YJaroIIMXCsl CO3JIaHbl (POHJIBI OIICHOYHBIX CPENICTB, aJaNTHPOBAHHBIC JJISi HHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbS M IO3BOJISIFOIINE OIICHUTH JOCTHKCHHE WMU
3aIlUIAHUPOBAHHBIX B OCHOBHOM 0O0pa30BaTeIbHON MpOrpaMMe pe3yIbTaTOB OOYYEHHUS M YPOBEHD
c(hOPMHUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJICHHBIX B oOpa3oBaTenbHOW mporpamme. Dopma
MPOBEJCHUST TEKYIIeH arTecTall JJIs CTYACHTOB-MHBAIMIOB YCTAHABIMBACTCA C  YYCTOM
WHIVUBUAYAIBHBIX TMCUXO(DHU3UYIECKHX OCOOEHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, NMHCHBMEHHO Ha
KoMIIbloTepe, B Qopme TectupoBaHus u T.1.). [Ipu TectupoBaHuu s crabOBUISAIIMX CTYACHTOB
UCIOJNIBL3YIOTCS (POHJBI OLICHOYHBIX CPEICTB C YKpYMHEHHBIM IpudToMm. Ha sk3ameH mpuriamaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OO0CCIICYMBAET TEXHUYECKOE COMPOBOXKJICHWE cCTyacHTy. [lpum
HEOOXOIMMOCTH CTYICHTY-UHBATUAY MPEIOCTABIISICTCS TOTIOTHUTEILHOE BPEMS JIJIsl TOJATOTOBKH OTBETA
Ha OJK3aMmeHe (wiu 3adere). OOydarommecs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSAMH 3/0POBbS U
oOyuaroluecss HMHBAIUIB 00ECIEYMBAIOTCA TMEYaTHBIMH M 3JEKTPOHHBIMH  00pa3oBaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSM UX 3JI0POBbS U BOCTIPUATHUS MH(OPMAIIUH:

1) JUTSL UHBAJIUIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSMH 3/I0POBbS 110 3PEHUIO:

- JJISl  cJenbIX: 3aJaHus JUIS BBIOJIHEHHS HA CEMUHApax U TPAKTHUECKUX 3aHATHUAX
opopMIIsIIOTCS  penbepHO-TOUeUHbIM TpudToM bpaitnss win B BUIE 3JIEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C TIOMOIIBI0O KOMIBIOTEPA CO CIEIHAIM3UPOBAHHBIM MPOTPAMMHBIM OOECIIC€UEeHUEM JIst
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MTUChbMEHHBIE 3a/1aHHs BBIIIOIHAIOTCS Ha Oymare penbedHo-
ToueyHbIM mpudToM bpailng wunm Ha KOMIBIOTEpPE CO CIENUATHU3UPOBAHHBIM MPOTPAMMHBIM
oOecrieueHrneM ISl CJETBIX JIMOO HAJWKTOBBIBAIOTCS ACCUCTEHTY; OOYYaroIIMMCS 7Sl BBITOJHEHUS
3aJlaHusl TIPU HEOOXOJUMOCTH TPEIOCTABISACTCS KOMIUIEKT MUCHhMEHHBIX MPUHAIICKHOCTSH u Oymara
JUIS  TIHCbMa  peibeHO-TOYeHYHBIM mpudToM bpaiisg, KOMIBIOTEp CO CHCIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYEHUEM JITIS CIICTIBIX;

- 1S caadoBuasimmMx: o0ecreunBaeTCsd WHANBUAYAIbHOE PAaBHOMEPHOE OCBEICHHWE HE MEHEe
300 mrokc; oOydJaromMMCsl JUIsl BBITIOJIHEHWsI 3aJaHUs TMPU  HEOOXOIUMOCTH TPEIOCTaBIISETCS
YBEIUYUBAIOINIEEC YCTPOMCTBO; BO3MOXKHO TaKXKE WCIOIb30BaHHE COOCTBEHHBIX YBEITUYMBAIOIINX
YCTPOWCTB; 3a/1aHUs JUIS BHITIOTTHEHUS 3aAaHUI O(OPMIISIFOTCS] YBEITMUYEHHBIM MIPUPTOM;

2) JUTSL UTHBAJIUIOB U JIUIL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI MO CJIYXY:

- ISl TJIYXMX M cJadocablammx: o0ecrneurnBaeTcsl HaTMIue 3BYKOYCHIINBAIONIEH anmaparypbl
KOJJIEKTUBHOTI'O MOJIE30BaHUS, npu HEOOXOIMMOCTH o0ydJaromuMmces MPEAOCTABIIACTCS

3BYKOYCHUJIMBAro1as arraparypa WHAUBUAYAJIbHOTO IIOJIB30BaHUA, MpeaoCTaBIAOTCA yCiyru



CYpJIOTIEPEBOUNKA;

- a8 CJEeNOrJyXux JIOMyCKAaeTCs TPUCYTCTBHE AaCCHCTECHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYpIOTIePeBOUMKA (TOMUMO TpPEOOBaHU, BBITOIHSAEMBIX COOTBETCTBEHHO [UIS CIEHBIX |
TIIyXHX);

3) JUIS JIAI C TSDKENBIMU HApYHICHUSMH pPEYH, TIyXUX, CIA0OCHBIIIANUX JIEKIUA |
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opME;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIINX
HAPYIIEHHS] ONMOPHO-IBUTATEIHLHOIO annapara:

- JUIAd JIMI C HapYIICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEW: MHCHMEHHBIC 3aJaHMs
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUAIM3UPOBAHHBIM IMPOTPAMMHEIM  O0ECIICYCHUEM WU
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBIMOJIHEHUE 3a/laHUil (TECTOB, KOHTPOJBHBIX padoT), MPOBOAMMBIC B

MUCBEMEHHOM (hopMe, TPOBOAATCA B YCTHOM opMe myTeM oripoca, 6ecebl ¢ 00ydaroumcs.

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE 00ecreuyeHre JUCHUIINHbI

9.1 JIuteparypa:

1. | IManusipuas T.B., [Tapadun B.A., [IpsikoB A.B. Tpurenepaius kak crioco0 MOBBIIICHUS
sHepreTrudeckoi aQdextuBHOCTH. CTpaTernyecKkue peuieHus u puck-meHemxment. 2013;(6):82-
87. https://doi.org/10.17747/2078-8886-2013-6-82-87

2. | XonoguinbHas TexHuKa. Ou3nyecKkas CynHOCTh U CIIOCOOBI MOTYICHHSI HCKYCCTBEHHOTO X0JI0/1a
[5] bonpmiakoB C. A. XonoauiabHasi TEXHUKA M TEXHOJOTHS MPOAYKTOB MUTAHUS: Y YeOHUK TS
cTyn. Beicil. yue0.3aBenenuit / Cepreit AnexceeBnu bombiakoB. — M.: U3narenbckuit IeHTp
«Axagemus», 2003. —304 c¢.ISBN 5-7695-1229-6

3. | Mamununa O.C., Mansimes A.A., HuzkotemrieparypHbie cucTeMbl. BBeieHne 1 MHHOBAI[MOHHBIE
Hanpasienus pazsutus — CI16: Yuusepcurer U'TMO, 2020. — 56 c.

4. | Pacmenkun A.H., EpmonaeB B.A., KemepoBckuii TeriooOMeHHbIE annapaThl
HU3KOTEMIIEPaTypPHOH TEXHUKHU. [DnekTpoHHbIN pecype] 2012 URL:
http://www.iprbookshop.ru/14393.html

5. | JIyokoB B.H. OcHOBBI 3KCIUTYaTaIK TeIJIOMeXaHn4eckoro odopynoBanus TOC [ DneKTpOHHBIH
pecypc]: yaednoe nocobue/ JIyoxkos B.U., HopuukoB C.B.— DnekTpoH. TEKCTOBBIEC JaHHBIC.—
Caparos: Aii [Tu Ap Meaua, 2019.— 285 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/82563.html.— 3BC «IPRbooks»

6. | Joponun M.C. OcHOBBI pacueTa TEXHUKO-9KOHOMHUYECKHUX TOKa3aTeNiel YHEPreTUUECKUX
00BEKTOB B CHCTEMAaX TEIUIOIHEPTOCHAOXKEHMSI [ DIIEKTPOHHBIN pecypc]: yuebHoe mocobdue/
Joponun M.C.— DnekTpoH. TekcToBble JaHHble.— CapatoB: CapaTOBCKUN rocyJapCTBEHHBIHN
texHndeckuid yauBepcutet umeHn F0.A. Tarapuna, ObC ACB, 2015.— 104 ¢.— Pexwum nocryma:
http://lwww.iprbookshop.ru/76496.html.— 3BC «IPRbooks»

7. | bysnoB O.H.,Bopo6réBa H.H.,YcoB A.B. XonoaunbHoe TeXHOJIOTHYECKOE 000pyAOBaHKE
[DnextponnsIil pecypc] 2009 URL: http://www.iprbookshop.ru/14401.html

8. | Unwpuna T.H. KonaumonnpoBaHue Bo3ayxa v X0 ocHabkeHue : yaueOHoe nocoobue / Mnpuna
T.H.. — benropona : benropoackuii rocy1apCTBEHHbBIN TEXHOJIOTUYECKUN YHUBEPCUTET UM. B.I'.
[yxoBa, 9bC ACB, 2012. — 200 ¢. — Texcrt : anextponssiit // [IPR SMART : [caiiT]. — URL:



https://doi.org/10.17747/2078-8886-2013-6-82-87

https://www.iprbookshop.ru/28350.html— Pexkum moctyma: s aBTOpU3Hp. MOJIb30BaTENCH

3enennos J[.B. KonauiuonupoBanue BO3IyXa | X0JI010CHAOKEHHE TOMEIIEHHS : yaeOHOe
nocobue s CITO / 3enenmon /JI.B., )KunbaukoB B.b.. — Caparos : [IpodoOpazoBanue, 2022. —
148 c. — ISBN 978-5-4488-1378-8. — Tekcr : anexrponnsii / [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/116263.html. — Pexxum goctyma: 1jst aBTOpU3UP. MOIb30BATEIEH. -
DOI: https://doi.org/10.23682/116263

10.

Makcumora H.A. KonauimonupoBanue Bo3ayxa v X0JIOJ0CHAOKEHUE : TpaKTUKyM / MakcuMoBa
H.A., Opnosa A 5., Konocoa H.B.. — Makeeska : JlonOacckas HaljuoOHaJIbHAs aKaeMUsI
cTpoutenbcTBa U apxuTeKTyphl, ObC ACB, 2019. — 90 ¢. — Tekcr : anexktponHsIii / IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/93860.html— Pexxum nocryna: s
aBTOPHU3HP. MOJIb30BATENEH

11.

Kamuanaenko M.IO. KonaummonnpoBanue Bo3ayxa U X0JIOA0CHAOKEHNE 3/1aHHH | yaeOHOe
nocobue / Kammanaenko M.IO.. — CraBpomnoib : CeBepo-KaBka3ckuii ¢peepanbHbIii yHUBEPCHUTET,
2017. — 136 c. — Tekcr : anekrponnbiit / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/75578.html— Pexxum nocryna: s aBropusup. [lonb3oBarenei.

12.

Unuungace A.B. CoBpeMeHHBIC CUCTEMBI KOHIUIIMOHUPOBAHUS BO3AyXa : yueOHOEe ocoowme /
Uuunnnaes A.B.. — HoBocubupck : HoBocubupckuii rocy1apcTBEHHbIN TEXHUUECKUM
yauBepcuret, 2022. — 80 ¢. — ISBN 978-5-7782-4671-3. — Tekcr : anextponHslii / [IPR SMART]
: [caiiT]. — URL: https://www.iprbookshop.ru/126633.html.— Pexwum moctymna: s aBTopu3up.
[Tonp3oBaresnen.

13.

SpueB A.I'. KotenbHble ycTaHOBKH | maporeHepaTopsl. JlJabopaTopuslii mpakTukyM. Y.1 : yaebHOE
nocobue / SpueB A.I'., Ap3zamacues A.I'., Kaptenp A.1O.. — Jlunenx : JIunenkuii rocyqapcTBEHHbI
texunueckuit ynusepcuter, 9bC ACB, 2023. — 89 c¢. — ISBN 978-5-00175-184-7 (u.1), 978-5-
00175-203-5. — Texkcr : snextponnsii / [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/130966.html — Pexxum noctyna: st aBropusmp. [lons3oBaTerei.

14.

HocukoB A.A. XonoaunbHasi TEXHUKA M TEXHOJIOTHH : yueOHoe nocodue / Hocukos A.A., Hocukos,
B.B.. — MuHck : Pecniy6inkanckuit FHCTUTYT npogeccruoHansHoro oopazosanus (PUIIO), 2021.
— 204 c. — ISBN 978-985-7253-05-0. — Tekcr : anextponusiii // [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/125431.html. — Pexxum goctyma: ijist aBTOpU3HP. TOJIb30BaTeNei

B) UHTEpHET-pecypchl
HNuTtepHer pecypc - Www.gstou.ru, snextpoHHble 6ubnuoteunsie cuctemMsl (ObC): «IPRbooksy,
«KoHcynbTanT cryaeHTay, «Ibooksy, «Jlanby.

r) NporpaMMHoOe H KOMMYHHMKAIlHOHHOEe o0ecrieyeHue

CpencTBa obecrieueHUs] OCBOCHUS TUCIUTITUHBI
1. Pacuernsie kommbroTepHbie iporpammbl: MATHCAD, EXEL.

2. DJIEKTPOHHBIN KOHCIIEKT JISKIIUK U 3JIEKTPOHHO-00YJaIONIHi KOMILIEKC IO TUCITUTLINHE
«CucTeMbl 1 YCTaHOBKH IIPOU3BOJICTBA XOJI01a»

3. TecThl AJIs1 KOMITIBIOTCPHOTO TCCTUPOBAHUSA CTYACHTOB

4 MGTO,Z[I/I‘-IGCKI/IC YKa3aHusd 10 OCBOCHUIO JUCIHUITIIMHBI «CucreMsl 1 YCTAaHOBKH
IMPOU3BOJACTBA XOJOAa»


http://www.gstou.ru/

10. MaTepuanbHoO-TeXHHYECKOe oOecneyeHne JUCIHUILTUHbI

Jlnst obecnieueHs] OCBOCHHUS JTUCHHUILIMHBI HEOOXOAMMO Hadu4yue Y4eOHOW ayIuTOPHH, CHAOXKCHHOM
MYJbTUMEANHHBIMU CPEICTBAMH ISl IIPEACTABICHUS IPE3CHTALININ JICKITUI U TTOKa3a yu4eOHBIX (PHIEMOB.

Kiacc ¢ mepcoHalbHBIME KOMIIBIOTEpPAMH [UIs MPOBEACHUS MPAKTHYECKUX 3aHATHH M BHUPTYaIbHBIX
nmabopaTopHBIX padoT.

VYuebnsie aynuropun kadeapsl "Temmorexanka u ruapapiuka” B [ YK ITHTY — No 4-20, Ne4-45, Ne4-
47 m Ne4-49, cHaOxeHHble MYJbTUMEIUHHBIMH CPEICTBAMHU JJISi TPEACTABICHUS MpPE3CHTAlUN U
MokKasa yueOHbIX (UIBMOB

11. lono/iHeHUsI 1 MI3MEHEHHsI B padoyeil mporpaMMe Ha yuyeOHbIH roj

JloroniHeHHsT ¥ W3MEHEHUsT B pabouue MpPOrpaMMbl BHOCSTCS €XKEroJAHO Iepea HauaioM HOBOTO
yuebHoro rojga mo ¢opme. M3meHeHus AOKHBI OQOPMIISTECS JOKYMEHTAJIBHO W BHOCSATCS BO BCE
YUTCHHBIC 3K3CMILIAPHI.

IIporpamma cocraBineHa B cooTBeTcTBUU ¢ TpeOoBanusMu PI'OC u ¢ yuyeToM pekoMeHAauui o
HanpasiieHuto moarotoBku 13.03.01 «TemnosHepreTuka v TEIIOTEXHUKAY.

«CucTeMbl MaJio | pacrpeesicHHOM sHepreTuku. TpurcHuparmsy (Hanudue obopynosanus u TCO)

1 JlaGopatopHsriii komiuieke "Temnonepenada npu kousekuu 1 0oayse” TITK-010-9JIP-01
(9 nabopaTopHBIX paboT)

2 YuebHo-mabopaTopHbIi KOMITIEKC «TermIo00MeHHUKI
(4 mabopaTopHbIX pabOThI)

3 BuptyansHblii mporpaMMHbIi 1abopaTtopHbIid KoMiieke "TermnoTexHuka"
(6 maGopatopHbIX padboT)

4 BupryanpHblil yueOHbINH KOMIUIEKC «TerIoBble 31€KTPOCTaHIITI

Kommnekc npenHa3zHaueH [ HCCIEAOBaHMA MIPOIIECCOB HACTPOWKU U HAJIAa KU CHCTEM TEIUIOBOM
3JIEKTPOCTAHITNH, a TAKXKe KOHTPOJIS 1 MOHUTOPHHIA COCTOSIHHS 3JIEMEHTOB CHCTEM BO BpeMsI UX PabOTHI U
JIEMOHCTpAIIMH BIHUSHUS U3MEHEHHs TIapaMeTPOB 3JIeMeHTOB. [IporpaMma conepxut rpaduieckyro
nHGOPMALNIO, N300pa’keHUs] MOHUTOPOB, TAHETH YIPaBIECHUSI U COOOIICHUS aBapUIHON CHTHATH3auU
AQHAJIOTMYHBIC PEAIIbHBIM.

B cocraB Bxoaur:

1. IlepcoHanbHBINA KOMIBIOTEP, MOHUTOP, KIIaBHATYPa, MBIIIb.

2. IlpeycTaHOBIEHHOE CHENHAIM3HPOBAHHOE IPOrpaMMHOE 00ecriedeHue

5 KoMIuiekT miakaroB 560x800 mv, M300paeHne HAHECEHO HA TIACTUKOBYIO OCHOBY TOJIIMHON 4 MM
u pazmepoM 560x800 mm. M300pakenne o6aamaeT BOIOCTONKIMH CBOMCTBaMU. Kaxk/Iblif M1akaT uMeeT
OJICMCHTHI KPCIIJICHUA K CTCHE.

5.1 | TennoBsle anekTpudeckue cranuuu (16 mr.)

5.2 | «Temomaccoodmeny (16 mit.)

5.3 | TypOunsl u 060pyAOBaHUE TEIUIOBBIX cTaHIMMK (16 mIT.)

6 BHCKTPOHHBIC NJIAKATbI [leMOHCTpaIMOHHBIE KOMILICKCHI Ha 6a3e MyJIbTUMEANA-TIPOCKTOPa (KOMIUIEKT
ANIEKTPOHHBIX I1akaToB Ha CD, mynsTuMenna-npoektop BENQ, HoyTOyK, 3kpan 1,5x1,5 m):):

a. TemomaccooOmen (122 mt.)

0. TypOuHbI TeTIOBBIX cTaHIwi (21 1IT.)
IIpe3enTanumn:
Tennonepenaya

TenmoBbIe 1 aTOMHEIC OJICKTPOCTAaHIUN

Bunpl, coctaB u Ha3HauYCHWE TYPOWH TETUIOBBIX CTAHITUI

AIWN|F-

[TapoBble 1 ra30Bble TypOMHBI U UX OCOOEHHOCTH.




Kommpeccopsl. Knaccudukanus mo npuHIUNy JEHCTBUS.

LleHTpOOEIKHBIE KOMITPECCOPBI.

OceBble 1 pOTOpHBIC KoMIIpeccopa.  KOHCTPYKIMH KOMIIPECCOPOB

Kommnpeccopbl co cBOOOIHO IBHKYIIUMUCS MOpHIHSIMUA. KoMIipeccopHbIe YCTaHOBKH.

OcHoBHbIe TapaMeTpbl HacocoB LleHTpoOexHbIe HACOCHI.

XapakTepUCTUKH LIEHTPOOEIKHBIX HACOCOB.

[{eHTpOOEIKHBIE BEHTUIISTOPBI.

Buneopunaibmbl:

- [Tpunnun paboThl KOTIA;

- [TapoBoii koTen;

- [TapoBbie TYpOHHBI;

- [Inams ropenku;

- KOpOTKO@ 3aMbIKaHUC,

- TennooOMEHHUKH;

- Po3xur xotna;

- I'pangupHu;

- [Ipunnun paboTel Hacoca

- [IpuHiun paboTel 1EHTPOOEKHOr0 HACOCa,

- MHOroctyneHyaTslii Hacoc;

- Hacoc ITHC-1.

- Xabaposckas TOLI;

- Pazanckag 'POC

- DKCIuTyaTalusi 3HeproodJ0KoB;

- IIpuHnumn paboThI IBIMOCOCA;

- I[BI/I)KGHI/IC KHUIKOCTHU B pa6oqu KOJIECEC,




MeTozmqecmae YKa3aHUuA 110 OCBOCHUIO TUCHUIIIMHBI
«CucTeMbl MAJION | pacTpeesIeHHOW dSHEPTeTHKH. T pUTeHUPAITUS

1. Meroauyeckue yKa3aHusl IJsi OOyYAKOIIMXCH MO IJIAHUPOBAHHMIO W OPraHM3AIUU
BpeMeHH, He00X0AMMOro /11l OCBOCHHUS TUCHHUILINHBI.

N3yueHune peKkoMeHayeTcs HauaTh ¢ O3HAKOMJIEHHUs ¢ pabouell NporpaMMoi JAUCUUILIUMHBI, €€
CTPYKTYPOHl M coJep:KaHHeM pa3/ienoB (MoOAysei), (OHIOM OIICHOYHBIX CPEICTB, O3HAKOMHTBHCS C
y4eOHO-METOUYECKUM 1 UH()OPMAIIMOHHBIM 00€CTI€UeHNEM TUCIIUIIINHBI.

Juctuummna «CrucTeMbl MaJlod M pacrpeielIeHHOM dHepreTuku. TpureHupanusn» cocTouT u3 9
CBSI3aHHBIX MEXJly 0000 TeM, 00eCIIeUNBAIOLIMX OCIEI0BATEIbHOE H3YyUEHUE MaTepuaa.

OOyuenne mno jucuuiuinHe «CucreMbl  Malloi U PpACHpPENEICHHOM OHEPreTHUKH.
Tpurenupauus» oCylEeCTBIAETCS B CIEAYIOIMX hopMax:

1. AyauropHble 3aHATHS (JCKIUHU, TPAKTHYCCKUE/CEMHUHAPCKUE 3aHSATHS).

2. CamocrostenbHas paboTra cTyaeHTa (IOArOTOBKA K  JIGKUMAM, [PaKTHYECKUM/
OPAKTUYECKUM 3aHSTHSM, Tectam/pedeparaM/IoKiaiam/cce, U UHBIM (popMaM MUCbMEHHBIX PadoT,
BBINOJIHEHHE aHAJIN3a KEHCOB, MHIUBU/yallbHas! KOHCYJIbTALUS C IPENOAABATENIEM).

3. UntepaktuBHble (QOpPMBI TpOBEACHUS 3aHATUH  (KOJJIOKBHYM, JICKIMSA-AUCKYCCHSA,
IpYyMNIIOBOE pelieHue Keica u 1p.opMel).

Y4eOHbIi MaTepHua CTPYKTYPUPOBAH M H3yYeHHE AUCUUIUIMHBI POU3BOANTCS BTEMAaTHYECKON
nocienoBarenbHOCTH. KaxaoMy NpakTHUeCKOMYy/ CEMHUHApPCKOMY 3aHATHUIO U CaMOCTOSTEIbHOMY
U3YYEHHUIO MaTepualia TPEAIIecTBYeT JIGKIHA 1O aaHHoW Teme. OOydaromuecs CaMOCTOSATEIBHO
IPOBOJAT NPEBAPUTENBHYIO MOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE ydacTHE B
00CYXJIEHUH TEOPETHYECKUX BONPOCOB, pa3bope MpOOIEMHBIX CHUTyallMd W TIOMCKOB MYyTEH HX
pewenus. MHorue mnpoOiiembl, H3ydaeMmble B Kypce, HOCST JUCKYCCHOHHBIM XapakTep, uTO
IpeJoiaracT MHTEPaKTUBHBIN XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX MTPUMEpax.

Onucanue nocse10BaTelbHOCTH AEHCTBUIM 00yJaroIerocs:

[Ipy wm3ydyeHun Kypca cieayeT BHHUMATEIbHO CIylIaTh M KOHCHEKTHUPOBAaTh MarepHal,
u3jaraeMblii Ha ayAMTOpPHBIX 3aHATUAX. /I ero NOHMMaHMS W KauyeCTBEHHOTO YCBOEHUS
PEKOMEHIYETCS CIEeAYIOIast IOCIEN0BATEIBHOCTD JEHCTBUMN:

1. Tlocne okoHYaHUs Y4YeOHBIX 3aHATUH JUId 3aKpeIUICHHs Marepuana MpPOCMOTPETh U
00yMaTh TEKCT JIEKIUH, MPOCIYIIAaHHOW CerojHs, pa3o0parh paccMOTpeHHble mpumepsl (10 — 15
MHUHYT).

2. [Ipn mOATOTOBKE K JIEKIIMHM CIIEAYIOIIEro IHS MOBTOPUTH TEKCT MPEABLAYIINEH JEKIHH,
HOyMaTh O TOM, Kakasi MOXKeT ObITh crieyromas rema (10 - 15 munyT).

3. B Teuenue Henmenu BBIOpaTh BpeMst I pabOTHI ¢ JiATeparypoi B Oubimoteke (mo 1
qacy).

4. IIpy NOArOTOBKE K MPaKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO TIOBTOPUTH OCHOBHBIE MOHSTHUS
0 TeMe, W3YYUTh NpHUMEpHl. Pelas KOHKPETHYIO CUTYyalUIO, - NPEABAPUTENIBHO MOHAThH, KaKOH
TEOPETUYECKHI MaTepuan HYXXHO HCIOJb30BaTh. HaMeTWTh MiaH pemieHusi, MmornpoOOoBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTHUueckrue cuTyanuu (J1ad.padboTsl).

2. MeToauyeckne yKa3aHus 1o padore o0y4yauuxcsi BO BpeMsi PoBeIeHUs JeKIHii.

Jlekimm  nmaroT  OOydyarOIMMMCS ~ CHUCTEMAaTH3MPOBAHHBIE  3HAHWS 1O  JUCIUIUIMHE,
KOHIIEHTPUPYIOT MX BHHMaHHE Ha HamOoJee CIOXKHBIX M BaXKHBIX Bompocax. Jlekuuu OOBIYHO
W3JIaraloTcs B TPAJAUIMOHHOM WM B TPOOJEeMHOM cTriie. [[si CTy/IeHTOB B OOJIBIIMHCTBE CITYy4acB B
npobiieMHOM cTuiie. [IpoOneMHBI CTHIIb MO3BOJSIET CTUMYJIHUPOBATh AKTUBHYIO IMO3HABATENBHYIO
JIEATETLHOCTh OOYYaIONMUXCs W UX WHTEpPEeC K JUCIHUIUIMHE, (OPMHPOBATH TBOPUECKOE MHBIIIJICHUE,
npuberarh K MPOTHUBOIOCTABICHUSM U CPaBHEHUSM, JieJaTh 00OOIICHHsI, aKTHBU3UPOBATh BHUMAHUE
00ydJaronuxcst MyTeM MOCTaHOBKH MPOOJIEMHBIX BOITPOCOB, TOOMIPATH JUCKYCCHIO.

Bo Bpems JeKIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH KOHCIIEKTUPOBAHHE Yy4eOHOTO
MaTepuaia, oOpamarh BHUMaHWe Ha (OPMYIMPOBKH W KATETOPHH, PACKPHIBAIOIINE CYTh TOTO HWJIH
WHOTO SIBJICHUSI, WU MPOLECCOB, BBIBOJBI U MPAKTUYECKUE PEKOMEHIAIUU.

KoHcmekT nexknuu mydine MmoApa3AesisTh Ha MyHKTHI, COOMIOAs KPACHYI0 CTPOKY. DTOMY B
00JBIION cTeneHu OyayT CrOocOOCTBOBATH BOMPOCHI IJIaHA JICKITUH, IPEIIOKEHHBIC TMPETOIaBATEISIM.
Cnenyer oOpamath BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOpbIE JeNaeT MpenojaBareib, OTMeuas
HanbOoJsee Ba)KHBIE MOMEHTHI B JIGKIIMOHHOM MaTepHualie 3aMedaHusIMU



«BAXKHOY», «XOPOIIO 3alIOMHHUTH» M T.M. MOXKHO JI€NaTh 3TO U C TIOMOIIBIO Pa3HOIBETHBIX MapKepOB
WJIU Py4YeK, NOAUYEPKUBAst TEPMUHBI U OLIPEAEICHUS.

Ilenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIlleHWH, aOOpeBHATyp M CHMBOJIOB.
Opnako npu nanpHEHIIeH paboTe ¢ KOHCTIEKTOM CHMBOJIBI JTyUIlle 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJISI
OBICTPOTO 3PUTEITHLHOTO BOCIIPUSATHUS TEKCTA.

PabGoras Hajq KOHCHEKTOM JIEKIIMH, HEOOXOAMMO WCIOIL30BaTh HE TOJIBKO OCHOBHYIO
JUTEPATypy, HO U TY JUTEPATypPy, KOTOPYIO JOMOJHUTEIHHO PEKOMEHIOBAN TpernoaaBaTesb. FiMeHHO
Takas cepbe3Has, KpPONoTiuBasg padoTa C JICKIMOHHBIM MaTepHaIOM MO3BOJHT TIyOOKO OBIA/IETh
TEOPETUYCCKUM MATEPHATIOM.

TemaTuka nekuii qaercst B paboueii mporpamMme TUCIIUILITHHEL.

3. Metoauyeckue YKa3aHHUA o0yyaromumcest no NOATOTOBKeE K
NPAKTHYeCKUM/CEMHHAPCKUM 3aHATUSM.

Ha mpakTudecknx/CeMHHAPCKUX 3aHATHSIX MPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXICHUU
KOHKPETHBIX CHUTyallui, CIIOCOOHOCTb Ha OCHOBE IIOJYYEHHBIX 3HAaHUI HaxoAuTh Hauboiee
3 PEeKTHUBHBIC pEIIEHHUS IMOCTABICHHBIX MPOOJEeM, yMETh HAaXOIUTh IOJIC3HBIA JOMOJHUTEIbHBIN
MaTepHal 1o TeMaTHUKEe CEMUHAPCKUX 3aHATHH.

CryneHTy peKOMEHIyeTcs Celytollasi cxema IMoArOTOBKH K CEMUHAPCKOMY 3aHSATHIO:

1. O3HakoMJIeHHE C TIIJJAHOM HPAKTHYECKOT'O/CEMHHAPCKOTO 3aHATHS, KOTOPBIA OTpakaer
COJIepKAHUEIIPEUIOKEHHON TEMBI;

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. IlpounTarh OCHOBHYIO U JIOIOJIHUTENBHYIO JIUTEPATYPY.

B npouecce moaroToBKH K MPaKTHYECKUM 3aHATHIM, HEOOXOAMMO 00paTuTh 0COO0E BHUMAaHHE
Ha  CaMOCTOATENbHOE M3Y4YEHHE PEKOMEHJOBaHHOW  swureparypsl. Ilpm  Bcell  momHOTE
KOHCIIEKTUPOBAHUS JIEKIIUM B HEH HEBO3MOXHO U3JIOKUTh BECh MaTepHall U3-3a JINMUTA ayJUTOPHBIX
yacoB. [loatomy camocrostenbHas pabora ¢ ydeOHMKaMH, Y4eOHbIMU TMOCOOMSMM, Hay4HOM,
CIPaBOYHOM JIMTEpATYpOl, MaTepuaiaMy NMEepUOJUYECKUX M3/aHui U VIHTepHeTa sBiiseTcs Haubosee
3¢ (GEeKTUBHBIM  METOJOM  TOJYYEHHUS  JIOTIOJIHUTENbHBIX 3HAaHUM, MO3BOJSET 3HAYUTENIBHO
aKTHUBU3MPOBATH TPOIIECC OBJIAJACHUS HHPOpPMAIMEH, CIOocOOCTBYyeT 0OoJiee TIIyOOKOMY YCBOCHHIO
U3y4yaeMoro marepuana, (popMupyeT y CTYACHTOB OTHOILIEHHE K KOHKpeTHOW mpolieme. Bce HOBBIE
MOHATHUS MO H3Y4aeMOHl TeMe HEeOOXOAMMO BbIyYHTh HAW3yCThb M BHECTU B TJIOCCAPHM, KOTOPBIH
1es1iecoo0pa3Ho BECTH € CaMOro Havaja U3y4eHHUs Kypca;

4. OTBETUTH Ha BOMPOCHI IJIaHA TPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BEIONHUTE qOMalIHee 3aJaHue;

6. [IpopaboTarh TECTOBBIC 3aIaHUS U 33]1a4H;

7. Ilpu 3atpyaHeHUsX cHOpMYIHPOBATh BOIPOCH! K IPETOAABATEIIIO.

Pesynbrat Takoit paboThl JOJKEH MPOSIBUTHCS B CTIOCOOHOCTH CTYJIEHTa CBOOOHO OTBETUTH HA
TEOPETUYECKHE BOMPOCHl MPAKTHKyMa, BBICTYNAaTh U YYaCTBOBAaTh B KOJUIEKTMBHOM OOCYKIECHUU
BOIIPOCOB HM3Y4aeMOW TEMbI, MPABUIBLHO BBINOIHATh MPAKTUYECKHE 3aJaHUsS W WHBIC 3aJIaHus,
KOTOpBIE JAOTCS B (OHJIE OIEHOYHBIX CPEJCTB AUCUUTLIHHBIL.

3. Meroanueckue ykazaHus 00y4arUUMcs 110 OPraHU3AIUM CAMOCTOSITeIbHOI padoThl.

Ilenr opraHuzamuu CcamMoOCTOATENBLHON pPabOThl MO AucIUIUIMHE «CHUCTEMBI MaJlod |
pacripesieieHHON »HepreTuku. TpureHupanus» - 3TO yriIyOJieHHe W pacUuIMpeHHe 3HaHUU B 00JIacTH
KOHCTPYKIMH, pacuyeToB  TEIUIOBBIX JBHUraresieid XoJoJocHaOxeHHs; (OpMHpOBaHHE HaBbIKa H
MHTEpPECa K CaMOCTOSITENIbHOM MO3HABATEIbHON JESTEIbHOCTH.

CamocrosTenbHas padoTa 00yJaronuxcs ABISETCS BaKHEHUIIIMM BUJIOM OCBOEHMSI COACPHKAHUS
JUCLUIUIMHBL, TIOATOTOBKH K MPAKTHYECKUM 3aHATHIM M K KOHTpoJbHOU padore. Croaa ke OTHOCSTCA
U CaMOCTOSITENbHOE YIIyOJeHHOe u3ydyeHHe TeM JucuuiuimHbl. CamocrosTenbHas paboTta
IpeCcTaBiIsieT co0OW MOCTOSHHO JEHCTBYIONIYIO CHUCTEMY, OCHOBY 00pa3oBaTelbHOIO Ipolecca U
HOCHUT HCCIIEJOBATEIbCKUN XapaKTep, 4TO MOCIY)XKUT B OyIylleM OCHOBAaHUEM Ul HalHCAHUS
BBIITYCKHON KBaTM(PUKAIIMOHHOM paboThl, MPAKTUYECKOTO IPUMEHEHHUS TIOTYYEHHBIX 3HAaHUH.

Opranu3anus caMOCTOSTEIbHON pabOThl 0OYUYAIOIIUXCSl OPUECHTUPYETCS HA aKTUBHBIE METO/bI
OBIIQJICHUSl 3HAHMSIMM, pPa3BUTHE TBOPYECKHUX CIIOCOOHOCTEH, Tepexox OT MOTOYHOIO0 K
VH/IMBUYaJIN3UPOBAHHOMY OOYU€HHIO, C YYETOM MOTPEOHOCTEN 1 BO3MOKHOCTEH JIMUHOCTH.



[IpaBuiibHas OpraHu3alus CaMOCTOATEIbHBIX YYEOHBIX 3aHATUH, HMX CHCTEMaTHYHOCTD,
1enecoo0pasHoe IJIaHHPOBaHHE pabodYero BPEMEHU ITO3BOJSET CTYIEHTaM pa3BUBAaTh yMEHUSA U
HaBbIKM B YCBOGHHHM M CHUCTEMaTH3al[MU MPUOOpEeTaeMbIX 3HAHMM, 00ecreyrBaTh BHICOKHUN YPOBEHb
YCIIEBAEMOCTH B TIEPUO/I OOYUCHHSI, TOJYIUTh HABBIKY TTOBBIIICHHS MPOPECCHOHATBHOTO YPOBHSI.

[TonroroBka K MPaKTUYECKOMY 3aHATHUIO BKIIOYAET, KPOME MPOpabOTKH KOHCIEKTa U
MPE3CHTAIMK JICKIIUH, TOWCK JUTEpaTyphl (10 PEKOMEHIOBAHHBIM CITHCKAM U CaMOCTOSITEIBHO),
MOJATOTOBKY 3aroTOBOK Ui BBICTYIJICHHMH IO BOIpPOCaM, BBIHOCUMBIM Il OOCYXIEHHUS IO
KOHKpPETHOW TeMe. Takue 3aroTOBKM MOTYT BKJIIOYATh ITUTATHI, (DaKThI, COMOCTABIICHUE PA3TUIHBIX
no3uluii, coOcTBeHHbIE MbIcAM. Ecnu mnpobrema 3aMHTEpecoBajga O00YyYaroIIErocs, OH MOXET
MOJrOTOBUTH pedepar U BBICTYIIUTh C HUM Ha MpakTHUuecKoM 3aHsATuu. [IpakTtuyeckoe 3aHsatue - 370,
MpEeXJe BCEro, JTUCKYCCHs, OOCYXJE€HHE KOHKPETHOW CHUTYyallMd, TO €CTh IPEANojaraer yMeHHue
BHHUMATEJBHO CIIYIIAaTh WIEHOB MaJIOM TPYIIbI U MOJEpaTopa, a TAKKe CTapaThCsl BBICKA3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIC HJICU U TPEJIOKCHUS, YTOYHSITH U 33]]aBaTh BOMPOCH KOJUIEraM
10 00CYXKICHHUIO.

[Ipy mOAroTOBKE K KOHTPOJIBHOH paboTe 0O0y4aromuiicsi TOJKEH IOBTOPSTH MPOiIeHHBIN
MaTepuail B CTPOrOM COOTBETCTBHM C Y4e€OHOM MpOrpaMMoOl, HCHONB3YyS KOHCIEKT JEKUUH WU
JUTEpaTypy, PEKOMEHIOBaHHYIO mpernoaaBareneM. [Ipy HE0OXOAMMOCTHM MOXXHO OOpaTUThCSA 3a
KOHCYJIbTAIleH U METOIMYECKON MOMOIIBIO K TIPEIo1aBaTeio.

CamocrosiTenpHast paboTa peann3yercs:

— HEMOCPEACTBEHHO B MPOIIECcCe ayIMTOPHBIX 3aHATUH - HA JICKIUAX, TPAKTUUECKUX 3aHATHUSAX;

— B KOHTAaKTe C MperojaBaTelieM BHE PaMOK PACIHCAHUS - HA KOHCYIbTAIUAX M0 YICOHBIM
BOIPOCaM, B XOJi¢ TBOPYECKHUX KOHTAKTOB, MPHU JHUKBUAAIMU 3a0JDKEHHOCTEW, MPU BHIIOJHECHUH
WHMBUIYAIbHBIX 3a/IaHUN U T.1I.

- B Oubnuoteke, noma, Ha kadeape MNpU BHINOIHEHHMH OOydYalOIIUMCS Y4YEOHBIX U
MPAKTUYECKHX 3a7ad.

Buaest CPC u kputepuu oneHoK

(o 6ambHO-peiTuHroBOM cucteme [ THTY, CPC onenuBaercs B 15 6amioB)
Pedepar
Joxknan
Occe
VYyacTue B MEpONpUATHSIX

el AN s

Tembl A camMOCTOSITENIbHOM paboOThl MpomnucaHbl B paboued mporpamme JUCHUIUIMHBIL.
D(PGhEeKTUBHBIM CPEJICTBOM OCYIIECTBICHUSI OOYYArOIIUMCS CaMOCTOSITEIbHOW pPabOThI SIBISETCS
3JIEKTPOHHAas MH(OpMaIIMOHHO-00pa30BaTeNbHasl cpe/la YHUBEPCUTETA, KOTOpas 00eCeunBaeT JOCTYI
K Y4eOHbIM IUIaHaM, paboyuM MporpaMMaM AMCHMILIMH (MOJyJeHl), NpPaKkTHK, K H3ZaHUIM
JJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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