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1.lleap u 3agayM TUCHUIJIMHBI:

OcHoBHas1 nejb Kypcea: «CUCTEMBI M YCTAaHOBKH TPOHM3BOJICTBA XOJIO/a» SIBISETCS (OPMHPOBAHUE Y
CTYJICHTOB HEOOXOJUMBIX 3HAHWA KOHCTPYKIIMM, PACUETOB YCTAHOBOK M CHUCTEM XOJIOAOCHAOXKEHHUS, a
TaKXe BhIpaOOTKA yMEHUsI HAJISKHOW IKCILTyaTallid 3TOr0 000pyIOBaHMUsI, U3YYCHHUE METOJIOB pacyera,
MPOSKTUPOBAHUS M JKCIUTyaTallud XOJOAWJIBHBIX YCTAHOBOK M CHCTEeM. V3ydeHHE TEOpEeTUYECKUX U
TEXHUYECKUX OCHOB pPAa0OThI PA3IMYHOrO THIIA XOJOJMJIBHBIX MamuH (HacOCOB, BEHTHIISITOPOB,
KOMIIPECCOPOB) W  TEIUIOBBIX JBUTATENICH, WCIOIB3YEeMBIX B TEIUIOIHEPTETUYCCKOW OTpaci,
0COOEHHOCTEH WX AKCIUTyaTalliy, TPUHIMIIOB BHIOOPA THIIOB MAIIMH JJIi KOHKPETHBIX YHEPTETHUECKUX
CUCTEM, 00eCTIEYNBAIOIINX BHICOKYIO 3()(h)EKTUBHOCTh M HAJIS)KHOCTh pabOThI YCTAHOBOK.

3agauyd  JUCHMIJIMHBI:  3HAKOMCTBO  OOYYAIOIIMXCS  OCHOBHBIM  TEPMOJAMHAMHUYECKUM |

ra3oIMHaMUYeCKUM TPHUHIUINAMH PabOThl  YCTAHOBOK IMPOM3BOJICTBA XOJIOJA, KOMIIPECCOPOB,
BEHTHJISITOPOB, MAapOBBIX W Ta30BBIX TYpOWH M YCTaHOBOK; NPHOOpPETEHHWE 3HAHMNH W  TOHATHI O
HA3HAUYCHUM W YCTPOMCTBE XOJIOAWIBHON TEXHHMKH, (DU3MYCCKHX TPUHIMIIAX IOJYyYCHHS HU3ZKHUX
TEMIIepaTyp, THUIAaX W IMKJIAaX XOJIOJWIBHBIX MAIllMH, OCHOBHBIC M BCIIOMOTATEIBbHBIX 3JIEMEHTaX
XOJIOAMIIBHBIX YCTAHOBOK. BpIsiBIIeHHMEe Hanbosee MepCreKTUBHBIX, MEPEIOBBIX TEXHUUECKUX PEUICHUH,
MO3BOJISIOIINX MOBBICUTH YHEPTOd(PPEKTHBHOCTD U HAJISKHOCTH CHCTEM XOJIOJOCHAOKEHHS.

OO0yueHne MeTo/IaM aHaiu3a 0COOCHHOCTEH PA3IMYHBIX CIIOCOOOB MOJIYYEHUSI HICKYCCTBEHHOTO XO0JI0/1a,
a TaKk)Ke HeOOXOJMMbIC TEXHUYECKHE CPEACTBA MOTYUYCHUS U PUMEHEHUS X0JI0/1a.

pabounMx XapakTEepUCTUK HarHerarejlel W TEIUIOBBIX JBUraTeleldl M OICHKAa WX BIMSHHUS Ha
3¢ (HEeKTHBHOCTh TEIIOPHEPreTHIeCKnX cucTteM. OCBOSHUS CTYJACHTaMH METOAOB pacyeTa OCHOBHOTO
000pyI0BaHUs U MPaBUIIAM €T0 SKCILTyaTallid U PEMOHTA.

2. MecTo IMCHHUIIMHBI B CTPYKTYypPe 00pa3oBaTe/ibHOM MPOrpaMMbl

VyeOnas auciuruinHa «CucTeMbl M YCTAaHOBKM IPOM3BOJACTBA XOJIOAA» SIBISETCS 00sA3aTeNbHOU
JUCHUIUIMHON YacTH GopMHUpPYyEeMOM ydacTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHHH B yueOHOM 1utane OI1
HanpasieHuss 13.03.01 «TemnosHepreTuka M TEIUIOTEXHHWKa» U MPEAYyCMOTpEHa JUIsl U3y4YeHHs B 7
ceMecTpe Kypca, 0azupyeTcs Ha 3HaHUM OOIIETEXHWYECKUX U CHEelHUaIbHBIX JAUCHUILIUH: «XHUMUN,
«Dusznka», «Beicmag Maremarukay, «lIpuknagnas wmexaHukay, «TexHHueckas TEpMOJMHAMHUKAY,
«'maporazoluHaMuKay.

2. Ilepeyens mUIaHMpyeMBbIX pe3yJIbTATOB OO0y4YeHMsl MO JUCHUILVIMHE (MOAYJIIO),

COOTHECCHHBIX ¢ THAUKATOPaAMH JOCTHKCHHU S KOMIIeTEeHII U,



Taoauna 1

Koa nmo ®I'OC

NHIUKATOPHI 10CTHKEHUS

Ilnannpyemble pe3yJbTaThl
o0y4enusi mo qucuuminne (3YB)

OomenpogeccuoHaIbHbIE

OIIK-3 Cnocoben
JIEMOHCTPHPOBATh
MPUMEHEHHUE OCHOBHBIX
CIOCOOOB TMOJTyYEHHUS,
npeoOpa3oBaHusl,
TpaHCHOpTa U
UCTIOJIb30BaHUS TEIJIOTHI B
TEIUIOTEXHUUYECKUX
YCTaHOBKaX M CUCTEMaX.

- OIIK-3.1.
JleMOHCTpUpYEeT NOHMMaHUE
OCHOBHBIX 3aKOHOB
JBUKEHMSI )KUJKOCTH U Ta3a;

- OIIK-3.2. [Ipumensier
3HAHHS OCHOB
THJIPOTa30MHAMUKH JIJIs
pacyeToB TEIUIOTEXHUYECKUX
YCTAHOBOK U CHCTEM;

- OIIK-3.3. Ucnonb3yer
3HaHUE TEIIOPU3NIECKUX
CBOMCTB pabo4ux Tes Ipu
pacuerax TeIIOTeXHHUUECKUX
YCTaHOBOK U CHCTEM;

- OIIK-3.4.
JleMoHCTpUpYyEeT NOHUMaHUE
OCHOBHBIX 3aKOHOB
TEPMOJMHAMUKH U
TCPMOANHAMHUYCCKUX
COOTHOILICHUI;

- OIIK-3.5. [Ipumensier
3HaHUS OCHOB
TEPMOJIUHAMUKH IS
pacyeToB
TEPMOJIUHAMUYECKUX
MPOLECCOB, LIMKJIOB U HX
MoKa3aTelel;

- OIIK-3.6.
JleMOHCTpHUpYyET NOHUMaHUE
OCHOBHBIX 3aKOHOB U
Croco0O0B TIEPEHOCA TETIIOTHI
U MaccChl;

- OIIK-3.7. Ilpumenser
3HAHUA OCHOB
TermoMaccooOMeHa B
TEIUIOTEXHUYECKUX
YCTaHOBKaX.

3HaTh:
- TEPMOJMHAMUYECKUE OCHOBBI
JEHCTBUS M YCIIOBUS YKCIUTyaTaIllul
XOJIOJTMIBHBIX MAITUH ¥ YCTAHOBOK;
- IPOUCXOIAIINE B XOJOAMIBHON
TEXHOJIOTHH TEIIO- U MACCOOOMEHHBIC
nporecchl U BUIbI 3PHEKTUBHO
MIPUMEHSIIEMBIX TETJIOU30UPYIONTIX
MaTepHaJioB;
- cXeMa dHepreTudecKoro Oamanca
CHUCTEMBI TPUTEHEPAITUH C
ucrnoip3oBanruem ITIKXM.

Ymern:
- BBISIBJIATh HAaW0OJIee IEPCIICKTHUBHBIE,
NEPCAOBLIC TCXHUYCCKUC PCHICHUS, B
BOIPOCAX MOBBIIICHUS HAJIC)KHOCTH U
9HEProd(pPeKTUBHOCTH CUCTEM

XOJIO0CHA0KCHHUS;

- OTIpeNeNATh JHEPreTHUECKYIO
3¢ peKTUBHOCTH YCTaHOBKH
XOJIOMWIBHBIX ~MAIllMH B  CHCTEMax
TPUTCHEPALIUH.

- IPUMEHSTH PEKUM COBMECTHOTO
ormycka TerioTel Ha ['BC u
OXJIAKJICHHE TTOMEIIECHUMN.

Baagers:
- HaBBIKaMU BbIOOPA ONTHUMANEHOM
KOH(UTYpaIiK, CXeMHbIX PEIIeHUN U
000pyOBaHUS CUCTEM
XO0JI040CHAOKEHUS;
- METOTUKOMN HKCEPreTHIECKOro
aHajn3a padoThl XOJIOAMIHHOW MAIIMHBI
U TEIJIOBOTO HACOCa;
- METOJIMKOW pacyeTa TEOPETUYECKOTO

LUKJIa OJTHOCTYIIEHYATOMI
MapOKOMITPECCOPHOM XOJIOUITBHON
MalINHbI;

- HaBbIKAMHM BBIOOpAa  COBPEMEHHOI
CHCTEMBl TpPHUTEHEpAlMU Kak crocoba
YBEITUYECHUS 3HEPro3(pPeKTUBHOCTH,
pentabenpbHOoCcTH  moBbIeHus — KITJ]
TOC, TOL u ADC cHuXeHHUsI PUCKOB U
yIpaBIeHUS 3aTpaTamMu Ha

JHEPropecypchl.




4. O0beM TUCHMIIMHBI U BHABI Y4eOHO padoThI

Tao0auna 2
Bcero CemecTpsl
Buj yueOHoi1 padoThl 4yacos/ 3a4. eJl. 6 5
(00]0) 300 [010]0) 300
KontakTHasi pa6ora (Bcero) 48/1,3 12/0,33 48/1,3 12/0,33
B ToMm umncne:
Jlexuuu 16/0,5 8/0,21 16/0,5 8/0,21
[TpakTudeckue 3aHsITHs 32/0,8 4/0,12 32/0,8 4/0,12
CeMuHaphl
JlaboparopHbie pabOTHI
CamocTosiTesibHas padoTa (Bcero) 24/0,7 87/2,4 24/0,7 87/2,4
B toMm uncine:
KypcoBas paboTa (IIpoekT)
PacuetHo-rpaduueckre paboThl
TP 8/0,22 33/10,9 8/0,22 33/0,9
Pedepatsl
Jlokmaasl
[Ipe3enTanuu
U (unu) opyeue 6udvl camocmosmenvHol pabomol.
[ToaroroBka K J1a0OpaTOPHBIM paboTaM
[ToAroToBKa K MPaKTHYECKUM 3aHATHSIM 8/0,22 18//0,5 8/0,22 18/0,5
ITonroToBka K 3adery
[ToAroToBKa K 3K3aMeHY 8/0,22 36/1,0 8/0,22 36/1,0
KonTposns 36 9 36 9
Buna oryetHoCTH 9Kk3aMeH | Dk3aMeH | JK3aMeH | JK3aMeH
OBHmas TPYI0eMKOCTS BCEI'O B yacax 108 108 108 108
BCEI'O B 3au.
TUCIHHUIITNHEI 3 3 3 3
eIMHUIAX




5. Coaep:xanue TUCHUIINHBI

5.1 Pazaeanl IMCHUIINHBI M BUALI 3aHATHH

Taoauna 3

Ne
n/n

HaumenoBanme pa3jaena
AUCHHILIMHBI 10 CeMecTPam

Yacel
JIEKIIHOHHBIX
3aHATHIA

Yacel
J1a60pPaTOPHBIX
3aHATUI

Yacel
NPAaKTHYeCKHX
(CeMHHAPCKHUX)

3aHATHH

Bcero uacos

O0®0 | 390

00 | 390

O0®0 | 390

OO0 | 390

Knaccudukanms
HarHeTaTelbHBIX 1
pacCIIUPUTEIIbHBIX MAIIIHH.
LIMKIIBI TEIUIOBLIX JBUTATEICH U
YCTaHOBOK.

TepMoaAMHAMHYECKHE OCHOBBI
XOJIOAWJIBHBIX MAIllMH

THIBI XOJIOMWIBHBIX MAIIUH U
MIPUHITUTIBI ICHCTBUS

Komrmpeccopsl X0n01HIBHBIX
MaIlIvH

TennooOMeHHbIE anmapaTsl
XOJIOTMJIBHBIX MAIHH

OxnaxkiaeMble COOpPYKEHUS U
XOJIOIMIIBHOE 000py/I0BaHHE.

Termno- 1 MaccooOMEHHBIE
MIPOLIECCHI B XOJIOIUITBHOMN
TCXHOJIOTHUHU

Meroauku pac4eToB
XOJIOAWJIBHBIX MAIlMH

Meroauku pac4eToB
MIapOKOMIIPECCOPHBIX TEIJIOBBIX
HAacoCoOB

10

DKCepreTUYecKuil aHamms
paboTHI XOJOAUITIEHON MaITUHBI
¥ TEIUIOBOTO Hacoca

11

CocTosiHHE U TIEpCIEKTUBbI
MPUMEHEHHSI MUKPOKAaHAIbHBIX
TEXHOJIOTHI

12

KoHcTpyKIInK X010 UIBHUKOB.
TerutoBoii OanaHc.

13

XoNMoauIbHOE TEXHOJIOTHYECKOE
o0opyI0BaHue

14

TpurenepallnoHHbIE UCTOYHUKU
SHEPTOCHAOKEHUS

15

Tpureneparnus kak crnoco6
CHIDKEHHSI PUCKOB U
yIIpaBII€eHUsA 3aTpaTaMy Ha
HEPropecypchbl

16

AHanus paboTbl
TETIO(PUKAIIMOHHBIX
TypOOYCTaHOBOK B COCTaBe
CHCTEMBbI TPUTCHEPALIUU

UTOIO:

16 8

32 4

48 12




5.2 JlekuOHHBIE 3AHATHSA

Taoauna 4

HaumenoBaHue pasjaeia
AUCHHILIMHBI

Coaep:xanue pasgea

2

3

Knaccudpukanus
HarHeTaTelbHbIX U
PaCHIMPUTEIIbHBIX MAIIIUH.
Iluknel TENIOBBIX ABUTATEIICH
Y YCTaHOBOK.

Buaer  TemnoBeiX — gBurareiaei.  IMKIBI  TEIIOBBIX
JIBUTATeNeil ¢ BHEIIHUM M BHYTPEHHUM CrOpaHHEM.
OCHOBBI TEOPETUYECKOTO LUK, TEPMUUYECKUM K.11.11. Buabl
K.ILJ. 1ukiaa. [{ukiasl mapoTypOMHHBIX YCTaHOBOK, aHAIM3
ux pa3BHUTUSA " OIICHKA TEPMOIMHAMHYECKOM
apdextuBHOCTH. CpaBHEHHWE MHKIOB Ta30TYPOMHHBIX
YCTAaHOBOK W  LMKJIOB MapOTypOMHHBIX  YCTAHOBOK.
B0O3MOXHOCTH MX COBMECTHOTO HUCHOJB30BaHUs. [IMKiIbI
ra3oTypOMHHBIX  YCTaHOBOK, UX  KiIaccupuKaIus,
CpPaBHEHME U OCHOBHBIE MTOKA3aTENH LIUKIIOB.

TepMOI[I/IHaMI/IHCCKI/Ie OCHOBBI
XOJIOANJIBHBIX MalllnH

TepMoauHaMUYECKHI LIMKIT XOJOAMIbHBIX MamuH. Pacuer
LUKJIA XOJIOJUIbHBIX MaluH. [IpuHIMI 1eHCTBUS TapOBBIX
KOMIIPECCUOHHBIX XOJOAWIbHBIX MAIIUH.
Cucrema OXJIAXKICHUS XOJIOIMIILHOM
XO0JIONUIILHBIEC areHTHI U XJIaJOHOCHTEITH.

YCTAHOBKH.

Tunel XoJI04WIBHBIX MallIUH U
MPUHIIUIIBI IEHCTBUS

I"a30Bble ¥ BUXPEBBIE XOJIOJUIbHBIE MALLIUHEL.
KomnpeccroHHble TapoBbI€ X010 IUIbHbIE MAIIUHBI.
AOGCOopOIIMOHHBIE 1 COPOLIMOHHBIE XOJIOMIbHbIE MALIMHBI.
[Tapo:KxeKTOpHBIE XOJIOANUIbHBIE MalMHEL. MIcIIbITaTeIbHBIE
XOJIOINJIbHBIE YCTaHOBKU. VICKyCCTBEHHBIE JI€/ISIHbIE KATKHU.
KonguunonupoBanue. Bo3nyxa OIpecHEHHE COJIEHOU
Bonbl. [Ipumenenne xonona B meauuuHe. [IpuMeneHue
X0JI0Jja B MAIIMHOCTPOECHUH.

Kommpeccopsl X0101HIbHBIX
MaIIiH

Komnpeccopsl. Knaccudukanus mo npuHUMITY JEHCTBUS.
Komnpeccopsl 00BEMHOTO THUIIA. Kommpeccopsl
KUHeTn4yeckoro Ttuma. [IpeumyniectBa M HEAOCTaTKU
OTJEbHBIX TUIIOB MAIIMH B CPaBHEHUM C JIONACTHBIMHU
MamuHaMd. CxeMmbl MalmMH  OOBEMHOro THHAa U
TypOokomnpeccopoB.  OCHOBHblE  TOHATHS.  THIIBI
KOMITPECCOPOB. TepMoanHaMuKa  KOMIIPECCOPHOTO
nporecca.  Koadduuumentst  monesHoro  aeictBus
KoMripeccopoB.  OxmaxnaeHnune. CryneHuUaToe  CXKaTue.
KomnuectBo  cryneneil.  IIpomexyTodHOE JaBlIEHHE.
XapakTepUCTUKH JIOMACTHBIX KomrpeccopoB. Ilepecuer
xapakTepucTuK. OCOOEHHOCTH PETyJIMPOBAHUS JIOMACTHBIX
KomrpeccopoB. LlenTpoOexxnbie kommpeccopsl. CTymneHb
HEHTPOOEKHOTO KOMITpeccopa. MomHoCTb
HEHTPOOEeKHOTOo Kommpeccopa. IlpubnumkxeHHbI pacder
ctyneHu. KoHCTpYKIIMHM IEHTPOOEKHBIX KOMIIPECCOPOB.
[TopuiHeBble KOMIpEccOpbl. PoTalmoHHBIE KOMIPECCOPHI.
Bunrossie koMipeccopsl. TypOokomMmpeccopsl.

TernnmooOMeHHbIE  ammapartbl
XOJIOTMITBHBIX MAIIHH

Konnencaropsl. HMcnaputenu. Oxnaxgaromue TpUOOPHI.
BcnomoratensHoe 000pyA0BaHNE XOIOAUIBHBIX MAIIMH U
YCTaHOBOK. ATperaThl XOJIOAUIHHBIX MAIIMH U YCTAHOBOK.




3

OxJaxaaeMble COOPYIKEHHS U
XOJIOAWJIBHOE 000PYI0BaHUE.

Knaccudukanus XOJIOJMIIbHUKOB TUISE MUIIEBBIX
npoaykToB. OxJjaxparoue cpeabl, HUX CBOWCTBA U
napametpbl. [Ipubopsl u3MepeHus U KOHTPOJIS MapaMeTpOB
OXJIAKIAIONMMX cped W mpoaykTtoB.  KoHcTpykuuu
XOJIOIMIBHUKOB. MexaHu3alus norpy304Ho-pa3rpy304HbIX
paboT U TPaHCHOPTHO-CKIAACKUX omepanuil. TermoBoit
0anmaHC OXJIaKJAaeMbIX MOMEIIECHUH, CUCTEMbI OXJIaKICHUS
XOJOOUJIBHBIX  KaMcp, CIIOCOOEI OTBOA4a TCIIJIOTBI OT
noTpeduTenss xojoja. XOJOAUIbHOE TEXHOJOTHYECKOe
obopynoBanue. XOJIOAWIBHOE TOProBoe 0O0OPY/I0OBaHUE.
CniocoObl 1 0060pyAOBaHHE OE3MAIIMHHOTO OXJIAXKICHHUSL.

Temno- 1 MaccooOMEHHEBIE
MIPOLIECCHI B XOJIOIUITBHOMN
TCXHOJIOTHUHU

Oxnaxmaomuye Ccpeasl WX CBOWCTBA W HapaMeTphl
["a3o06paznas OXJIaXKIaroIas cpena. Kunkas
oXJaKaaromas cpeaa. Trepaas oxaxaaronas cpea.
TermoBoil pacuer mpolecca oOxJaxAeHUs. TeraoBoi
pacuer mporiecca 3aMOpaKMBaHUA. Teruio- U MacCOOOMEH
IpPU XOJOJIWIBHOM XpaHeHHH. Temyio- u MaccooOMeH mpu
pa3MOpaKMBaHUMU.

MGTOI[I/IKI/I pacucToB
XOJIOJHJIbHBIX MalllnH

Cxema, TeOpeTUYECKHUI IIUKII, PUHIIUI JEHCTBUS
Y OCHOBHBIE MPOLECCHI OJHOCTYIIEHYATON
MapOKOMIIPECCOPHOM XOIOIUIBHON MAIIUHBI.
MeTtoanka pacuera TEOPETUYECKOTO
OJIHOCTYIIEHYaTOW  MapOKOMIIPECCOPHOMN
MAaIITUHEI.

Cxema, JACHUCTBUTENBHBIA IIUKJ, NPUHIUI JEHCTBUS H
OCHOBHEIC MPOLECCHI OJIHOCTYTIEHYATOM1
IMapOKOMIIPECCOPHOU XOJIOAUIIBHON MAIIUHBI.

MeTtoanka pacdera JNEUCTBUTEIILHOTO UKJIa
OJHOCTYIIEHYAaTOM  MapOKOMIIPECCOPHOM  XOJIOAUIIBHOU
MAaIlTUHEI.

MUKJIA
XOJIOIWIILHOMN

Meroanku pacueToB
MapOKOMITPECCOPHBIX
TETJIOBBIX HACOCOB

CxeMa, TEOpPETHMYECKUU LMKJI, NPUHIUN JEHCTBUS U
OCHOBHBIE MPOLECCHI OJTHOCTYNIEHYATOT O
MMapOKOMIIPECCOPHOTO TEMJIOBOTO HACOCA.
MeTtoanka pacuera TEOPETUYECKOTO
OJHOCTYIIEHYAaTOTO  MapOKOMIIPECCOPHOTO
Hacoca.

Cxema, ACUCTBUTEIbHBIM LMK, NPUHUUI ACUCTBUS U
OCHOBHBIE MPOLECCHl OAHOCTYNEHYATOTO
MapOKOMIIPECCOPHOTO TEMIOBOTO HACOCA.
Metoauka pacuera JeWCTBUTEIILHOTO
OJHOCTYIIEHYATOTO  MapOKOMIIPECCOPHOTO
Hacoca

MUKJIa
TEIJIOBOI'O

IUKJIa
TEIJII0OBOTO

10

DKCepreTUYeCcKui aHaIn3
paboThI XOJIOAUIIBHOU
MAIlIMHBI ¥ TEMJIOBOTO HACOCa

Mertoauka 9KCCPreTUYCCKOro aHajinia pa6OTLI
XOHO}II/IJ’IBHOﬁ MAaNINHBI ¥ TCIIJIOBOT'O HAcoca

11

CocrosiHue W TEpPCIEKTUBBI
HpI/IMeHeHI/IH
MI/IKpOKaHaJILHBIX
TEXHOJIOTHI

KoHcTpykiinss M NOpUHIUI JEHCTBUS MUKPOKAaHAJIBHOIO
TerI000MeHHUKa. Pexumbl TeueHus AByX(a3HbIX MOTOKOB

B MHKpOKaHanax. PeBepc TMOTOka B MHKpOKaHaJE.
TennmooOmMen mnpu kumeHuH  xjagareHta Rl134a B
MUKpOKaHaje.




3

12

Koncrpykuun
XOJIOAMJIBHUKOB.
OanaHc.

TermnoBoii

KoHcTpykunu xonoaunsHukoB. HapyxkHble orpaxiaaromniye
KOHCTPYKLHUU. BHyTpeHHUE Orpakaarimue KOHCTPYKLHH.
Tennon3onauuoHHble MaTepuaibl. [ MAPOU30JIALUOHHBIE
MatepHaibl. TernaoBoil 6ananc 0XIaxaaeMoro MOMEIIeHHUS.
Cucrembl OXJaXIEHUs XOJIOAWIbHBIX Kamep. OTrauBaHue
cHeroBoil mmyOpl. CrocoObl  OTBOJA  TEIUIOTBI  OT
noTpeduTeNs X0JI0/a.

13

XO0JIOIUIILHOE
TEXHOJIOTUYECKOE
obopyioBaHue

Bo3nymHeie  MoOpo3wibHble — anmaparbl.  KOHTakTHbIE
MoOpo3WibHbIe ammapaThl. CyOIuMalMOHHBIE CYyIIUJIbHBIC
YCTaHOBKH. TexHonornyeckue KOHJIULIUOHEPHI.
OxnaxkJiIeHne BOJIHBIM JIbJAOM. JIpOCOISHOE OXJaXKIECHHE.
OxJaxJeHue XOJOJ0aKKyMYJSITOpAMH € DBTEKTHUKOM.
OxnaxeHue cyxum JboM. McnapurenbHoe oXJaxaeHue.
TemnepaTtypHbIil pexUM paboThI
MapOKOMIIPECCUOHHON XOJIOAWIbHOW MamuHbl. [lopsmok
pacuera XOJIOIUIIbHOM MAILIUHBI. Cxema
xoJiogocHa0xeHus. [Togdop 6akoB 1 HACOCOB.

14

TpurenepauoHHbIe
MCTOYHHUKH SHEPrOCHAOKEHUS

Bunsl reHepaLyHu. Hcnonb3oBanue

TPUTE€HEPALIMOHHBIX YCTaHOBOK. IIpeumymiectsa
TPUTE€HEPALIMOHHBIX YCTaHOBOK. CHcTeMa yNpaBieHUS U
MOHUTOPHHIa KOI'€HEPALMOHHBIX YCTaHOBOK. CoOCTBEHHas
reHepanus JJIEKTPOIHEPIUH. Korenepanus.
Tpurenepanuonsas cucrema. Cxema tpureHepauuu. I'TTY
Janbacher.  Kornbl-yrunuzatopel. ABXM  Thermax.
O6opynoBanue NCT. [IpuHiMnInanbHbIe CXEMBI
TPUTEHEPALIVH. PeanuzoBannble ITPOEKTHI o
TpereHepauuu. TeXHUKO-3KOHOMHUYECKOE OOOCHOBAHHUE.
[Tpumep peanuzanuu npoekta AO “Tennmnunoe”.
[TapoxommpeccuonHass xonogwibHas MammHa (IIXM).
AOcCOpOLIMOHHBIE ~ XOJOIWJBHBIE  MammHbBl..  Cxema
OPOMUCTOIMTUEBON XOJIOANIBHOMN YCTaHOBKH.
DHepreTuveckas 3¢ pexTUBHOCTH a0GCopOITMOHHO-
pe30pOLIMOHHON  XOJNOAWIBHOM MAalIMHBI B CHUCTEME
TPUTEHEPALIMM MAJION YHEPTETUKH.
Cucrema TpureHepauuu A (GepMEpCcKOro Xo3sucTBa.
Be16op cxembl XOJOJWIBHONW MalllMHBI. DHepreTuyeckas
3P PEKTUBHOCTD APXM. ITpumepsr pacuyeToB
HHEPreTHYecKoi dPPEKTUBHOCTH.

15

Tpurenepanusi kak crnoco0
CHIDKEHHS PHCKOB u
yIpaBlIe€HUsA 3aTpaTaMd Ha
HEPropecypchbl

Pekynepanuu  BTOPUYHBIX  HIHEProOpecypcoB —
COKpAIICHHS 3aTpaT Ha dJIEKTPOIHEPTHUIO.

CpaBHeHue MapOKOMIPECCUOHHOM H
MapOKOHICHCAIIMOHHON CHUCTEM.

JJIA




3
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AHanu3 paboThl

TETUIO(hUKAIIMOHHBIX

Pacuer  moxkazaremeldi  pabOThI  TETUIO(MUKAITMOHHBIX
TypOOYCTaHOBOK B JICTHHM TMEPHOJ TP HATUIHH
npucoeqnHeHHo# K TOL] Xx0101unpHON Harpy3KHu.
[MpuHIMIIUanpHAs CcXeMa BKIOYEHUs abCOpOIMOHHON
XOJIOMUJIBPHOW MAalIMHBl B CHUCTEMY LEHTPaJIU30BAaHHOTO
ornycka TemioTel or TOILl ¢ ropsueit Bomoil. Pexum
COBMECTHOro otmycka Temiorsl Ha ['BC u oxmaxnaeHue
nomMernieHuii. AGCopOIMOHHBIE OPOMHUCTO-IUTHEBBIC
XOJIOIWJIbHBIE MAaIIUHBI. XOJOAWIbHBIN KO3 PUIHEHT
ABXM. YaenbHbI pacxoi TEIJIOTHI Ha TypOOYCTaHOBKY.
[IpuniunuaneHas cxema BkiIodeHuss AbBXM B cucremy

TypOOYCTaHOBOK B COCTaBE | reryochabkenns ot TDIl  Cxewma SHEPreTHYECKOrO

CUCTEMBI TPUTEHEPALIUU

OajaHca CHCTEMbl TPUI€HEPALUU C HCHOJIb30BAHUEM
[TIKXM. Cxema »HEpPreTM4ecKkoro OajaHca CHCTEMBI
TpUTEHEpaIUU c HCTI0JIb30BAaHUEM [TKXM.
Korenepanuonnas  ycranoka + ABXM. Pacuer
HOTPeOHOCTH MPEANPUATUS B TEIJIOBBIX, SJEKTPUUYECKUX U
XOJIOAWIBHBIX MOIIHOCTAX. [IpoexTnpoBaHHe CHCTEMBI
TpUreHepauuu. Pacuer cpoka OKyNaeMOCTH YCTaHOBKH.
Tapudukanus 37eKTPOIHEPTHH U IPUPOTHOTO Ta3a. Pacuer
noTpeOJIeHUs JIEKTPOIHEPIUH NP PUSITHS,

5.3 JlabopaTopHble 3aHATHSA (He npedycMOmpeHbl)

5.4. IIpakTnueckue (CeMUHAPCKHE) 3aHATHS Tab6auuna S
Ne HaunmenoBanue N
HaumMeHoBaHUe NPAKTHYECKUX 3aHATHI
n/n pa3aeia JMCUUIIHHBI
CpaBHeHUE IIMKJIOB ra30TypOMHHBIX YCTAHOBOK M LIUKJIOB
NapoTypOMHHBIX YCTAaHOBOK. L{MKITBI ABUTaTENEH BHYTPEHHETO
1 cropanus. CpaBHenue 1ukioB Otro u J{uzens. JiBuratens
Crupnunra. [Ipoueccel pacmupenus u cxatus B T-S u h-S
JarpamMMax.
[IMKsIBI TETIOBRIX TepMoMHAMUYECKUH ITUKIT XOJIOAWIIBHBIX MamuH. Pacuer
2 ABUTATCIICH 1 LMKJIA XOJIOAWJIBHBIX MallnH. [IpuHIMN neficTByUs MapoBbIX
XOJOAUIBHBIX MAIIHH | koMIpeCCHOHHBIX XOJIOAMIBHBIX MAIIINH.
Mertoarka pacyeTa TEOPETUYECKOTO IMKJIA OJHOCTYIEHYATOU
MapOKOMIIPECCOPHOM  XOJIOAWIBbHOW  MamuHbl.  (Cxema,
3 JNEHCTBUTENBHBIA LUKJ, NPUHIMII JEHCTBUSA U OCHOBHBIE
IIPOLIECCHI OJTHOCTYTIEHYATON MMapOKOMIIPECCOPHOU
XOJIOAUIIBHON MAITMHbI
AOCopOIMOHHBIE 1 COPOITMOHHBIC XOJIOMIIbHBIC MAIITHHBI.
4 [Tapo3KEeKTOPHBIE XOJIOJMIIbHBIE MAIIUHBI
5 | Kommpeccopbr TepMonHHaMI/IVKa KoMIIpeccopHoro npoiiecca. KoapduuueHTs
XOJOXMIIbHBIX Mampy | 1OC3HOTO IEHCTBHS KOMIPECCOPOB. OXIIakKACHHE.
TenoBoii pacueT mporecca OXJIaXISHUS 1 3aMOPaKUBaHUSI.
6 Temno- 1 MaccOOOMEH MPH XOJIOAUIBHOM XpaHeHuH. Termo- u
MaccOOOMEH MPHU pa3MOpPaKMBAHUH.
7 | TpureHepaumonHbie TpurenepamoHHbIE HCTOYHUKH YHEPTOCHAOKEHHS.

UCTOYHHUKH

HpI/IHL[I/IHI/Ia.HBHBIe CXCMbI TPUT'CHCPpALIUU.




HEPrOCHA0KECHUS Peann3oBaHHbBIC IPOEKTHI IO TPEreHEepaIuu. TeXHUKO-
HSKOHOMHYECKOE 000CcHOBaHMe. [IprMep peaau3auu mpoeKTa
AO “Temnnynoe™.

[TapoxomnpeccronHast XonoauiabHas MamrHa (IIXM).
AOGCOpOIMOHHBIC XOJOIUIbHBIC MaIIUHbBL. CxeMa
OpOMHCTOIMTHEBOHN XOJIOAUIBLHON ycTaHOBKH. CrcTeMa
TpUreHepanuu A GepMepcKoro xo3siictsa. Beioop cxeMsl
XOJIOIMJIBHON MaIIMHBL. DHepreTuyeckas 3pGeKTUBHOCTh
APXM

6. CamocronTebHas paﬁoTa CTYACHTOB IO INCHHUIIINHE «Cucremsl 1
YCTaAaHOBKH IIPOU3BOACTBA X0J101a»

6.1 BorpocsI 1J1s1 CAaMOCTOSTEILHOI0 U3YYCHUSA

Tabuauua 6
Ne
w/n TeMbl 1J151 CAMOCTOSITEILHOTO U3Y4YeHUS

Knaccugukanus HarHeTaTeNIbHBIX U PACHIMPUTEIBHBIX MAIIiH. MaluHbl 00BEMHOTO U

1 | kuHeTnyeckoro aeicTBus. Bupl TeraoBbIx aBurarenei. LIMKIbl TEMIOBBIX JBUTaTeNe ¢
BHEIIIHUM M BHYTPEHHUM CTOPAHHEM.

) KorenepanuonHsle yCTaHOBKM Ha 0a3e WM3BECTHBIX THIIOB HArHeTaTelled M TEeIUIOBBIX
nBuraresneil. Ix ocHOBHBIE TOKa3aTeNnu peHTa0eIbHOCTH IPUMEHEHUS

3 Bunsl k... typOun. [Iponecc pacumpenus B Typoune B h-S nmarpamme. Buapl x.m.n.
Typ6okommnpeccopos. [Ipouiecc cxkarus B h-S nuarpamme.
ComutoBele anmnapatbl TYpOUH. OCHOBHBIE T€OMETPUUECKHE U YTIIOBbIE TTapaMeTPhI

4 | comoBeIX anmnaparoB. Kinaccuukanus COMIoBbIX alnapaToB MO peKUMY TeueHHsI. THIbl
npodusneil. AHaIU3 ABMKEHUS I'a3a B COIUIOBOM ammapare.
Komnpeccopsl. Knaccuukanus no npunuumy aeiictsus. Kommpeccopsl 00beMHOT0 THIIA.

5 | Komnpeccopsl kuHeTHueckoro tuna. [IpenmyiiecTsa u HeIOCTaTKU OTJEJIbHBIX TUIIOB
MallliH B CPABHEHUH C JIONACTHBIMU MalllMHAMHU.
KoncTpykuuu kommnpeccopoB. Komnpeccopsl co cBOOOIHO TBUKYIIUMUCS TOPIIHSIMH.

6 | KommpeccopHsle ycTaHOBKH. VcnibITaHue KOMIIpeccopa. DHEpPreTHUecKuil 0anaHc KoM-
npeccopa.

7 [{ukabl ra30TypOMHHBIX YCTaHOBOK, HUX KiacCH(UKAIUs, CPaBHEHHE U OCHOBHBIE
MOKAa3aTeNH LUKIIOB.

g TepMoaMHAMUYECKUN IIUKJI XOJIOAMJIBHBIX MAalIMH. PacueT 1uKia XOJOAMIIBHBIX MAIUH.
[TpuHIMT IeCTBUS TAPOBBIX KOMIIPECCHOHHBIX XOJIOAMIBHBIX MAIIIHH.

9 | Cucrema OXJIaKJICHUS XOJIOAUIBHON YCTAHOBKU. XO0JIOMWIbHbIE ar€HThI U XJIaJOHOCUTEIH.

10 ["a30BBIC ¥ BUXPEBBIC XOJIOAMIBHBIC MAIITHHEI.
KommnpeccroHHbIe TapOBbIE XOJIOANUIbHbIE MAIIHHBL.

11 AOGCOpOIIOHHBIE 1 COPOLIMOHHBIE XOJIOAMIBbHbIE MALITHBI.
[TapoKeKTOpHBIE XOJIOANIbHBIE MAILIUHBI

12 [TopmiHeBble KoMIpeccopbl. PoTanoHHBIE KOMIpeccOopbl. BHHTOBBIE KOMIIPECCOPHI.
TypOokomIpeccopbl

13 | Kongencatopsl. Mcnapurenu. Oxnaxjaronme npudopsl.

14 BcenomorarensHoe 000pyAOBaHME XOJIOAWIBHBIX MallMH M YCTAHOBOK. Arperarsl
XOJOAMIBHBIX MAIIMH M YCTaHOBOK

15 | Oxnaxkmaemple COOPYKEHHS M XOJIOIUILHOE 000pYA0BaHHE.




Knaccudukanus X0onOqUIBHUKOB JJIsl MHIIEBBIX MPOAYKTOB. OXJIaXTaroIIue Cpeabl, UX

16 .
CBOICTBa U MapaMeTphl

17 | IIpnbGopsl H3MEpEHHUs: M KOHTPOJISL HApaMETPOB OXJIAXKIAIOUINX CPE/I U IPOTYKTOB.

18 TennoBoii 0OanmaHC OXJIaXXJa€MBbIX HOMGH.ICHHfI, CUCTEMBI OXJIAXKIACHHUA XOJOAHJIBHBIX
KaMmcep, CIIOCOOBI OTBOJA TCIIJIOTHI OT HOTp€6I/ITeJI51 Xo0JoJa.

XOJ'IO,I[I/IJ'IBHOC TEXHOJIOTHYCCKOC O60py,I[OBaHI/Ie. XOJ'IOI[I/IJ'IBHOG TOProBoOC O60py,I[OBaHI/Ie.

19
Crioco0bl 1 060py0BaHNE OE3MAIIMHHOTO OXJIAXKICHHUSL.

20 | Oxyaxmaroniye cpeibl KX CBOKMCTBA U MmapaMeTphl ['a3000pazHas oxjakaarpiias cpea.

21 | XKuakas oxyaxaaronias cpena. TBepaast oxyiax1amolas cpea.

o) Mertoauka pacd€Tta TCOPCTUYCCKOr0o HNHKJIa OAHOCTYIICHYATOI'O IMMAaPpOKOMIIPECCOPHOIo
TCIIJIOBOT'O HAcoOcCa.

Metoauka 9KCCPreTUYCCKOro aHajinia pa6OTBI

23 .
XOJOJHUJIBHON MalllMHbI U TCIIJIOBOI'O HACOCA

24 | KoHCTpyKLHMs M IPUHLUI AEHCTBUS MUKPOKAHAJIBHOTO TEINIOOOMEHHUKA.

25 | TpureHnepanrioOHHbIE HCTOYHUKH YHEPTrOCHAOKECHUS

Buasl renepanuu. lcnosb3oBaHME TPUT€HEPALMOHHBIX YCTaHOBOK. IIpeummyinecrsa

26 TPUT'€HEPALMOHHBIX YCTAHOBOK.

27 Cucrema yIpaBJICHHS W MOHHUTOPWHTA KOTCHEPAIIMOHHBIX ycTaHOBOK. CoOCTBeHHas
reHepanus ekTposHeprun. Korenepanus. TpurenepanmonHas cuctema.

28 Cxema Ttpurenepauuu. [TIY Janbacher. Kotnei-ytunuzaropsl. ABXM  Thermax.

O6opynoBanue NCT.

29 [IpuHIMNIHATIBHBIE CXEMBbI TPUTCHEpalui. Pealli30BaHHBIC MPOCKTHI IO TPEreHEpaIuH.
TexHuKO-3KOHOMUYEecKoe obocHoBaHue. [Ipumep peanmzaruu npoekta AO “TerumyHoe”.

[TapokommnpeccuonHas xonoaunpHas MamuHa (IIXM). AGcopOuuMOHHBIE XOJOIUIbHBIE
MamuHbl. CxemMa OpOMHUCTOIMTHEBON XOIOAMIBHON YCTAaHOBKH.

30

31 [TpuHIMNIHATIBHBIE CXEMBbI TPUTCHEpaluK. Pealli30BaHHBIC MPOCKTHI MO TPEreHEpaIuH.
TexHuKO-2KOHOMUYeckoe obocHoBaHue. [IpumMep peanm3aruu npoekta AO “TerumyHoe”.

P
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11.

12.

13
14
15

16

edeparni:

[{uK1bI MapoTypOUHHBIX YCTAaHOBOK, aHAJIM3 UX PAa3BUTHUS U OLIEHKA TEPMOJUHAMUYECKOMN
3 PEeKTUBHOCTH.
[{uKbI ra30TYypOMHHBIX YCTAaHOBOK, UX KJIACCH(HKAIMS, CPABHEHHE U OCHOBHBIE ITOKa3aTeH
LUKJIOB.
CucreMa OXJIaKICHHS XOJIOAUIBHON YCTAHOBKH. XOJIOAUIIBHBIE areHThI M XJIaJJOHOCUTEIIN.
["a30Bble ¥ BUXPEBBIE XOJIOIUIbHBIE MAILIUHBI.
KomnpeccrnonHble TapoOBbIE XOJI0INUIbHBIE MAIIUHBI.
Konauunonuposanue. Bo3ayxa OnpecHeHHEe COJIEHOM BOIBI.
[Tpumenenune xonona B meauuuHe. [I[pumeHeHne Xxo10/1a B MallIMHOCTPOCHUH
Kowmmpeccopsl. Knaccuduxkanus o npuanumy aeicteus. Kommpeccopsl 00beMHOTO THIIA.
Komnpeccopsl kuHeTnueckoro tuna. [IpenmyniecTsa 1 HEAOCTATKN OTJENbHBIX TUIIOB MAIlIUH B
CPaBHEHHUU C JIONACTHBIMU MalllMHAMHU.
. Cxembl MalIH 00bEMHOT0 THIIA U TypOOKOoMIIpeccopoB. OCHOBHBIE TOHATHUS. THUIIBI
KOMIIPECCOPOB.
TepmoanHaMuka KomrpeccopHoro nporecca. KoadduuueHTs! moneznoro aeicTBus
KOMITpeccopoB. OXIaxKICHHE.
[TopuiHeBsle KoMIpeccopbl. PoTanimonHble KOMIIpecCOpbl. BUHTOBBIE KOMITPECCOPHI.
TypOoxommpeccopbl
. TermooOMeHHBI€ anmaparbl XOJO0JUIBHBIX MAIIMH
. Konnencaropsl. Ucnapurenu. Oxnaxaaromnye npuOopsl.
. BcnomorarenbHoe 0060pyioBaHHE XOJIOAUIBHBIX MAIIMH U YCTAaHOBOK. ATperarthl X0JI0AUIbHBIX
MaIlluH U yCTAHOBOK
. OxJaxkJ1aeMble COOPYKEHUS U XOJOIMIbHOE 000pYJOBaHUE.




17.

18.
19.

20.

21.
22.
23.

24.

25.
26.
27.
28.

29.

30.
31.
32.
. OXJ'Ia)KI[eHI/Ie BOJHBIM JbA0M. JIbJOCONSIHOE OXIaXKICHUE. OXJ'Ia)I(I[eHI/Ie XOJIOJOAKKYMYJISITOpaMU

33

34.
35.
36.
37.
38.
39.

40.

41

43.
44,
45.

46.
47.
48.
49.
50.
51.

52.

Knaccugukaius XonoQuIbHUKOB JUTS MUIIEBBIX MPOIyKTOB. OXIaX/1aoniie Cpebl, UX CBOHCTBA
U TIapamMeTphl

[TpuGops! H3MepeHHs 1 KOHTPOJISI MAPaMETPOB OXJIKIAIOIIUX CPEJ] U TPOAYKTOB.

TernnoBoii OanaHC OXJIaKJAeMbIX TIOMEIIEHUH, CUCTEMBI OXJIXICHHUS XOJIOIMIBHBIX Kamep,
CIOCOOBI 0TBOJIA TETIJIOTHI OT NOTPEOUTENS XOJIOIa.

X0oJOIMITBHOE TEXHOJIOTHYECKOe 000pyToBaHue. XO0JIOAWIBHOE TOProBoe 000pyTI0BaHHUE.
Crioco0s1 1 000pyIOBaHNE OE3MAIIMHHOTO OXJIAXKICHHUS.

OxJnaxaaroIme cpelibl UX CBOMCTBA U apaMeTphl ['a3000pa3Hast oxXJakaaromas cpena.
Kunkas oxnaxkaaromas cpena. TBepaas oxJaxaaromnas cpea.

Temnno- 1 MaccooOMEH MpH XOJIOAMILHOM XpaHeHu . Temno- u MmaccooOMeH npu
pa3sMOpaKUBaHHH.

MeToauKH pacyeToB MapOKOMIIPECCOPHBIX TETUIOBBIX HAcOCOB. CXeMa, TeOpEeTHUECKUH UK,
MPUHIUI IEHCTBUS U OCHOBHBIC TIPOIIECCHI OJTHOCTYIIEHYATOTO MAapOKOMIIPECCOPHOTO TETLIOBOTO
Hacoca.

Cxema, IeHCTBUTEIBHBIIN UK, IPUHITUI ISHCTBUS M OCHOBHBIC TIPOIIECCHI OJTHOCTYIIEHYATOTO
apOKOMITPECCOPHOTO TETJIOBOTO HACOCA.

KoHCTpyKIIMs ¥ IPUHIIUT IEHCTBHUSI MUKPOKAHAIBHOTO TEINIOOOMECHHUKA.

Konctpykuuu xonmonmnbHUKOB. Hapy)kHbIe orpakaaroniie KOHCTpYKIMU. BHyTpenHue
OrpaXkJIaoIIHe KOHCTPYKIIUH.

CucTeMbl OXJIaKICHUS XOJIOAUIBHBIX KaMep. OTrauBanue cHeroBoi mry0Osr. CriocoObl 0TBOAA
TEIUIOTHI OT MOTPEOUTEIIS XOJIO/IA.

Bozaymasie Mopo3miibHbIe anmaparbl. KOHTaKTHbIE MOPO3HIIBHBIC alliapathl.

X0JIOIMIIBHOE TEXHOJIOTHYECKOE 000py/I0BaHHUE.

CyOnmMannoHHbIE CYIIMIIbHBIE YCTAHOBKU. TEeXHOIOTHYEeCKHE KOHTUIIOHEPHI.

C 3BTEKTHKON. OxJlaXxeHne CyXuM JiboM. MicnapurenbHoe oXIaKICHHE.

CxeMa, TeOpEeTUYECKUI LUK, IPUHLIMII JEUCTBHS U OCHOBHBIE MPOLECCHI OJHOCTYIIEHYATON
MapOKOMIIPECCOPHOU XOJIOIUIBHON MallIMHBI.

Mertoanka pacuera TEOPETUUECKOro IMKJIA OJJHOCTYIIEHYATON NapOKOMIIPECCOPHOM
XOJIOJIUIIBHOW MallIuHBI.

Cxema, neiCTBUTENbHBIN LUK, IPUHIINI IEHCTBHUSI 1 OCHOBHBIE MPOLECCHI OJJHOCTYIIEHYATON
MAPOKOMIIPECCOPHOM XOJIOIMIBHON MallIUuHbI

Meroauka pacuera AEHCTBUTEIBLHOTO IUKJIA OTHOCTYIEHYATON MapOKOMIIPECCOPHOM
XOJIOJIUIIBHOW MaIlluHBI.

CxeMma, TeOpeTUUECKHUI UK, IPUHIIMI IEUCTBUS U OCHOBHBIE ITPOLIECCHI OJTHOCTYTIEHYATOIO
ITapOKOMIIPECCOPHOTO TEIUIOBOI'O HACOCA.

Cxema, JeiCTBUTENbHBIN LUK, IPUHLIMI IEHCTBUS U OCHOBHBIE MPOLECCHl OJJHOCTYIIEHYATOT O

. IAPOKOMIIPECCOPHOTO TEIIOBOTO HACOCA.
42.

Metoauka pacueTra JEHCTBUTEIBHOTO [IUKJIA OJHOCTYIIEHYaTOr0 NapOKOMIIPECCOPHOTO
TEIJIOBOT0 Hacoca.

MeTtoanka 3KCepreTHYecKoro aHajan3a paboThl XOJOJMIBHOW MAIlIMHBI ¥ TEIUIOBOIO Hacoca.
KoHcTpyKins U IpuHIUT AeWCTBUS MUKPOKAHAIBHOTO TEINIOOOMEHHHKA.

TennonzonaunoHHble MaTepHaibl. [ HaApon30IALMOHHBIE MaTepHuaibl. TerioBoi 6anaHe
OXJIXKJJAEMOI0 TOMEILIEHUSI.

Bo3snymnbsie Mopo3uibHble anmnaparbl. KOHTaKTHbIE MOPO3HWIIBHBIE allllapathl.

Cy6nMMalmoHHbIe CYIIMIbHBIE YCTAHOBKH. TEXHOIOIHYECKUEe KOHAUIIMOHEPHI.
TpurenepanmoHHbIe HCTOUHUKN YHEPTOCHAOKEHHS

Bunsl renepannu. Vcnonas30BaHne TpUTeHEPALMOHHBIX YCTaHOBOK. [Ipenmyinectsa
TPUTE€HEPALIMOHHBIX YCTAaHOBOK.

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

[TpyHIMNIHAIBHBIE CXEMBI TPUT€HEpaLK. Peann3oBaHHbIe IIPOEKTHI 110 TPEreHepalyy. TeXHUKO-
sKOHOMHUEcKoe o0ocHoBaHue. [Ipumep peanuzanuu npoekra AO “TernuuHoe”.
[TapoxomnpeccronHast xonoauiabHas MamuHa (IIXM). AGcopOMOHHBIE XOJI0IUIBHBIE MAIITHHBI.
Cxema OpOMHUCTOIMTHEBOM XOJIOAUIBLHON YCTAaHOBKU.



53. DHepreruueckas 3PPeKTHBHOCTh a0COPOIIMOHHO-PE30POIIMOHHON XOJIOIMIBHOM MaIIMHBI B
CUCTEME TPUTE€HEPALUU MaJION YHEPTeTUKH.

54. CucremMa TpureHepanuu asi GepMepcKoro xo3s1icTBa. BoIOOp cXeMbl XOIOMIBHON MAIlIUHBI.
DOueprerudeckas d3¢pdextnBHOCTE APXM

55. Pexxum coBMecTHOTO oTirycka TernoTsl Ha ' BC u oxnaxaenue nomenieHuii. AGCopOLnOHHbIE
OpOMHCTO-JIUTHEBbIE

56. X0JIOAMIbHBIE MAIITUHEI.

57. XonoaunbHblid k03¢ duninenT ABXM. VY nenbHbIN pacxoa TeIIOTH Ha TypOOYCTaHOBKY.
[TpunnunuansHas cxema BrodeHuss ABXM B cuctemy terocHabxenust ot TOII.

58. Pacuet moTpeOHOCTH MPEANIPHUATHS B TEIIJIOBBIX, JIEKTPUUECKUX U XOJIOJMIBHBIX MOIIHOCTSX.
[IpoekTupoBaHue CUCTEMBI TPUTECHEPALIUH.

59. Pacuer notpeOiaeHus SIEKTPOIHEPTUH MPEATIPUATHS, HE 000PYJOBAHHOTO aBTOHOMHOM
YCTaHOBKOMW MPOU3BOJICTBA TEILJIO- U DJIEKTPOIHEPTUU.

60. CucreMa oXJIaXICHHS XOJIO0UIbHON YCTaHOBKHU. XOJOAWIbHBIC ar€HThI U XJIAJJOHOCUTEIH.

6.3. YueOHO-MeTOAN4YeCKOe U HHPOPMALIMOHHOE 00ecnieYeHHe CaMOCTOSATeIbHOH padoThI

Jlureparypa:

Nnpuna T.H. KongumumonupoBanue Bo3yxa U XologocHabkeHue : yuedHoe nocodue / Unbuna
T.H.. — benropon : benaropoackuii rocy1apcTBEHHbIA TEXHOJOTHYECKU yHUBEpCUTET UM. B.I.
HlyxoBa, 9bC ACB, 2012. — 200 c. — Tekcr : anexktponssiii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/28350.html (mara o6pamenus: 12.08.2023). — Pexxum moctyma: ais
aBTOPHU3HP. MMOJIb30BATENEH

3enennoB J[.B. KongunumonupoBanwe BO3ayXa U XOJIOJOCHAOKEHHE TMOMEIIECHUS : ydeOHOoe
noco6ue ans CIIO / 3enenuos /1.B., )KunsaukoB B.b.. — Capatos : [IpodoOpa3zosanue, 2022. —
148 c. — ISBN 978-5-4488-1378-8. — Tekcrt : anexrponnsiii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/116263.html (nara oGpamenuns: 12.08.2023). — Pexxum nocryna: s
aBTOpu3Up. nonb3osareneil. - DOI: https://doi.org/10.23682/116263

MaxkcumoBa H.A. KonaunnonupoBanue Bo3ayxa U X0J0J0CHA0KeHHE | TpakTUKyM / MakcumoBa

H.A., Opnoa A.fl., Konocoa H.B.. — MakeeBka : [loHOacckass HalMOHaJIbHAs aKajeMus
crpoutenbeTBa U apxutekTypsl, O9bC ACB, 2019. — 90 c. — Texkct : anexkrponnslii / IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/93860.html (mata oO6pamenus:

12.08.2023). — PexxuM octyna: Juis aBTOPU3UP. MOJIb30BaTeNei

Kamuanuenko M.IO. KowaummonupoBaHue BO3AyXa M XOJOJOCHAOKEHHE 3JaHUN : y4eOHO
nocobue / Kannunuenko M.1O.. — Crasponoins : CeBepo-KaBkasckuil (penepanbHblii yHUBEPCUTE]
2017. — 136 c¢. — Teker : omektponsnsii // IPR  SMART : [caiit]. — URI
https://www.iprbookshop.ru/75578 . html (mata oGpamenusi: 12.08.2023). — Pexum noctyma: 1
aBTOPU3HP. MOJIb30BaTENEH

Ununnanaes A.B. CoBpeMeHHbIE CHCTEMbl KOHIUIIMOHMPOBAHHUS BO3AyXa : ydeOHoe mocolue
Unuungaee A.B.. — HoBocubupck : HoBocubupckuif TOCyIapCTBEHHBIN TEXHUYECKH
yausepcureT, 2022. — 80 ¢. — ISBN 978-5-7782-4671-3. — Texkcr : anextponHslii / [IPR SMAR]
: [caiit]. — URL: https://www.iprbookshop.ru/126633.html (mara oOpamenus: 12.08.2023). —
Pexxum noctymna: s aBTOpU3Hp. MOJIb30BaTeNIeH

SpueB A.I'. KoTenbHble YCTaHOBKH U MaporeHepaTopsl. JlabopaTopHsiidi mpakTukyM. Y.1 : ydeGHO
nocobue / SApueB A.I'., Ap3amacuieB A.I'., Kaprens A.1O.. — Jlunenx : JIunernkuii rocy1apcTBEHHBI
texunueckuit yauepcuter, Ob6C ACB, 2023. — 89 ¢. — ISBN 978-5-00175-184-7 (u.1), 978-5
00175-203-5. — Tekct : omektponnbii // IPR SMART : [caiit]. — URI




https://www.iprbookshop.ru/130966.html (nara ob6pamenus: 12.08.2023). — Pexum noctyma: a7y
aBTOPU3UP. I10JIb30BaTEICH

7 HocukoB A.A. XonoauiapHasi TEXHUKA U TEXHOJIOTHH : yuyebHoe mocodue / Hocukos A.A., Hocukos
B.B.. — MumHck : PecniybnukaHckuii MHCTUTYT npodeccuonanbHoro oopaszosanus (PUIIO), 202]
— 204 c. — ISBN 978-985-7253-05-0. — Texcr : anekrponnsiii / [PR SMART : [caiiT]. — URI
https://www.iprbookshop.ru/125431.html (nara o6pamenus: 12.08.2023). — Pexum nocryma: a7
aBTOPU3HP. M10JIb30BATENECH

7. OueHo4YHbIE CpeaCTBA

7.1 Boipochl K NePBOii pYOeKHOM ATTEeCTALUU

1. Bungel TemnoBbix auraresneld. lIUMKiabpl TEIUIOBBIX JBHUraTelled C BHEIIHUM M BHYTPEHHUM
CTOPAaHHEM.

2. OcHoBsl TeopeTrueckoro nukia, repmuaeckuit K.IL . Buast KITJI. nukna.

3. Huxibl napoTypOMHHBIX YCTaHOBOK, AaHalIM3 HMX Pa3BUTUS U OLEHKA TEPMOJMHAMUYECKOH
3¢ (HEeKTHBHOCTH.

4. CpaBHEHUE LHUKIOB TIa30TYpOMHHBIX YCTAaHOBOK M IMKJIOB MapOTYpOMHHBIX YCTAHOBOK.
Bo3MOXHOCTH MX COBMECTHOI'O MCIIOJIb30BaHUS.

5. Iukael ra3oTypOMHHBIX YCTaHOBOK, MX KJlacCM(MKalus, CpaBHEHHE M OCHOBHBIE IOKa3aTeH
LUKJIOB.

6. TepMOAMHAMHUYECKMH LMKJI XOJOJWIBHBIX MaIIMH. PacueT NMKJIAa XOJOAWIBHBIX MallUH.
[IpuHuMN neiCTBUS NapOBBIX KOMIIPECCUOHHBIX XOJI0JUIbHBIX MAIIMH.

7. CucreMa OXJaKICHHS XOJIOAUIBHON YCTAHOBKH. XOJIOANUIIbHBIE ar€HThI U XJIaJJOHOCUTEIIN.

8. T'a30Bble W BHXpEBbIE XOJOIWIbHBIE MalIMHBL. KOMIIpeCCHOHHBIE MAapOBBIE XOJOIUJIbHBIE
MalIVHBbI.

9. AOGcopOLnOHHBIE U COPOLIMOHHBIE XOJOAWIbHbIE MalIuHBL. [lapo3KEeKTOpHbIE XOJOAUIIbHBIE
MaIIMHbI

10. UcnpiTaTenbHble XONOAWIBHBIE YCTAHOBKU. VICKyCCTBEHHBIE JIEITHBIE KATKH.

11. Kongunuronuposanue. Bo3ayxa ONpecHEHUE COIEHOU BOJBI.

12. [lpumenenue xonoaa B MmenuuuHe. [I[puMeHeHne xono1a B MalIMHOCTPOEHUH.

13. Kommnpeccopsl. Knaccudukarus no npuHuuny aeictsus. Komnpeccopsl 00beMHOT0 THIIA.

14. Kommpeccops! kuHeTHUECKOro Tuna. [IpenMymiecTBa 1 HEIOCTaTKH OTAEIBHBIX TUIIOB MAalllMH B
CPaBHEHHUH C JIONACTHBIMHU MAIlIMHAMMU.

15.Cxempl MamuH 00beMHOro Tuna M TypOokommpeccopoB. OCHOBHbIE TMOHATHSA. THIIBI
KOMIIPECCOPOB.

16. TepmonuHamMuka  KoMIipeccopHoro  mporecca.  KodpduimeHTsl  MoOne3HOro  JIeWCTBHS
KoMITpeccopoB. OXak1eHue.

17. Crynenuaroe cxarue. KonmnuectBo crymeneid. [IpubmvkeHHBIN pacyeT CTYIICHH.

18. IIpoMexyTouHoe naBieHHE. XapaKTEPUCTUKU JONACTHBIX KOMIIPECCOPOB.

19. Tlepecuer xapaktepucTuK. (OCOOCHHOCTH PETYJIUPOBAHUSA  JIOMACTHBIX  KOMIIPECCOPOB.
Lentpobexxnpie  komrpeccopbl. CTyneHb LEHTPOOEIKHOTO KoMIIpeccopa. MOIIHOCTb
LEeHTpoOekHOTo Komrpeccopa. KoHCTpyKIMH IEHTPOOESKHBIX KOMITPECCOPOB.

20. [TopmHeBple  KoMIpeccopbl.  PoTalMOHHBIE  KOMIIpECCOpBl. BHWHTOBBIE  KOMIIPECCOPBI.
TypOoxommpeccopbl

21. TenmooOMeHHBIE aIMapaThl XOJOAUIBHBIX MAIIUH.

22. Konpgencaropsl. Mcniaputenu. Oxiaxaaronpe npuoopsl.

23. BcnomoraTensHoe 000pyIOBaHUE XOJIOIMIBHBIX MAIlMH U YCTaHOBOK. ATperaTbl XOJIOIUIbHBIX
MalIVH U yCTAHOBOK.

24. OxnaxxaaeMble COOPY>KEHUS U XOJIOAUILHOE 000pyA0BaHHE.



25.

26.
27.

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

35.

Knaccugukaius XonoIuIbHAKOB JJIs UIIEBBIX MPOIYKTOB. OXJIaxaaonife cpeasl, HX CBOMCTBA
Y ITapaMeTpBbl.

[TpuGops! H3MepeHHs 1 KOHTPOJISI MAPaMETPOB OXJIKIAIOIIUX CPEJ] U TPOAYKTOB.

TemoBoil OalaHC OXJIaXKAAEMBIX MOMEIIEHUN, CHUCTEMBbl OXJAKICHHUS XOJIOAWIBHBIX Kamep,
CIOCOOBI 0TBOJIA TETIJIOTHI OT NOTPEOUTENS XOJIOIa.

XoNoAuIbHOE TEXHOJIOTUYECKOoe 00opynoBaHue. XOJOIWIBLHOE TOProBoe 00O0pYIOBaHHE.
Crioco0s1 1 000pyIOBaHNE OE3MAIIMHHOTO OXJIAXKICHHUS.

Oxunaxaarolue cpeibl UX CBOMCTBA U mapameTpsl ['a3000pa3Has oxJiaxaaroas cpea.

Kunkas oxnaxnaromas cpena. TBepaast oxyiaxkaaro1as cpea.

TeroBol pacyeT npouecca OXJIAKICHUS.

TennoBoi pacyer npouecca 3aMOpaXKUBaHUA.

Temmo- W MaccooOMEH TMpH XOJOAWJIBHOM XpaHEHHH. Temio- W MaccooOMeH mpu
pa3MOpaXMBaHUH.

Cxema, JEHCTBUTENBbHBIN IUKJ, NPUHLIMI JEHCTBUS U OCHOBHBIE IIPOLIECCHl OJHOCTYIIEHYATON
[MapOKOMIIPECCOPHOMN XOIOAUIBHON MAIINHBI.

Metonuka pacuera  JEHCTBUTENBHOTO IMKJIA  OJHOCTYIEHYAaTOW  MapOKOMIIPECCOPHOM
XOJIOAWJIBHOW MAallWHBI.

OO0pa3en OueTa K nepBoii pyde:xkHOH aTTecTAllUM MO AUCHUIINHE «CHCTEMBI M YCTAHOBKH
MPON3BOJCTBA X0JIOIA»

I'po3HeHcKHIl rocyAapcTBeHHbIN He(PTAHOI TeXHUYeCKHd YHUBepcuTeT UM. akaa. M.Jl. MuimoHIuKoBa

HMuctutyT "JHeprernku"
Kadenpa "Temnorexnuka u rugpaBiauka’

I'pynna "J0I1-26"  Cemectp "6"
Jucuuniuna "CucreMbl 4 YCTAHOBKHU POM3BOJACTBA X0J101a"
Buaersl k 1 py0exxHoii arrecTauuu
Buier Ne 1

1. OxnaxaaeMble COOPYKEHHS M XOJIOIHIbHOE 000pyIOBaHHE.

2. Ilepecuet xapakTepucTuk. OCOOEHHOCTH PEryJIMPOBAHHUS JOMACTHBIX KOMIIPECCOPOB. L{eHTPOOEKHBIE KOMIIPECCOPHI.
CryneHp LEHTPOOSKHOTo KoMIIpeccopa. MOIIHOCTE HEHTPOOKHOTO KoMmpeccopa. KOHCTpYKIMH EHTPOOEKHBIX
KOMIIPECCOPOB.

3. Kongencatopsl. Mcnaputenu. Oxnaxxaaromue NpruOopsl.

Moanuck npenoaaBarTe/isi Moanuck 3aBenyromero kapeapoii "Tu I'"' T.b. I3upbdaeB

7.2 Bonipockl KO BTOPOii py0e:KHOMH aTTecTalluy N0 AucHuninHe «CucreMbl M1 yCTAHOBKH
NMPOM3BOACTBA X0J1012»

N —

e

*®

MeTouKH pacyeToB MAPOKOMIIPECCOPHBIX TEIIOBBIX HACOCOB.

Cxema, TEOpETUYECKHI IIUKJI, PUHIIUI JEHCTBUS U OCHOBHBIE MPOIECCHI OHOCTYIEHYATOTO
MMAPOKOMIIPECCOPHOTO TEIMIOBOTO HACOCA.

Meroarka pacyeTa TEOPETHYECKOTO [IUKJIA OJJHOCTYIIEHYATOr0 MapOKOMITPECCOPHOTO TEMIIOBOTO
Hacoca.

Cxema, I1eMCTBUTENBHBIN UK, IPUHITUIT JEHCTBUS U OCHOBHBIE MPOIECCHI OAHOCTYIEHYATOTO
MMapOKOMIIPECCOPHOTO TEMIOBOTO HACOCA.

Meroauka pacyeTa AeHCTBUTEIBHOIO IUKJIA OJHOCTYIIEHYATOTO MaPOKOMIIPECCOPHOTO
TEIUIOBOTO Hacoca MeToAuKa dKCepreTHUECKOro aHanu3a paboThl XONIOAMUIEHON MAITUHBI U
TEIUIOBOI'O HAacoca.

KoHCTpyKIIMS 1 IPUHIUT AEWCTBUS MUKPOKAHAIBHOTO TETNIOOOMEHHHKA.

PexxumMbl TeueHus 1ByX(a3HbIX TOTOKOB B MUKpOKaHalIax. PeBepc moToka B MUKpOKaHaJe.
TenmooOMmeH npu kunenuu xnagarenta R134a B Mukpokanase.



10.

11.

12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

KoHncTpykunu xonoauisHukoB. HapykHble orpaxaaromye KOHCTpyKUuU. BHyTpennue
OrpaKIaroIIe KOHCTPYKIIHH.

Tennon3onaunoHHbIe MaTepHaibl. [ HAPOU30IALMOHHBIE MaTepHaibl. TerioBoi 6anaHc
OXJIAKJAEMOI0 TOMEILEHUS.

CucTeMbl OXJIAKICHUS XOJIOAUIBHBIX KaMmep. OTrauBanue cHeroBoi mry0osl. CriocoObl 0TBOAA
TEIUIOTHI OT MOTPEOUTENS X0I0AA.

Bo3snymnbsie Mopo3uibHble anmnaparbl. KOHTaKTHbIE MOPO3UIIBHBIE allllapathl.

XonouibHOE TeXHOJornueckoe o0opynopanue. Cy0oinMaioHHbIe CYyIIUIbHbBIE YCTAHOBKH.
TexHonornueckne KOHAUIUOHEPHI.

OxuaxeHne BOAHBIM JIbJIoM. JIbioconsiHoe oxnaxaeHue. OXNakAeHUE X0JI0J0aKKyMYJIATOpaMu
C 3BTEKTHKON. OXJIaXAEHNE CyXUM JIbIOM. VcnapurenbHOE OXJIaKICHHE.

TemnepaTypHBIid pekUM pabOTHl TAPOKOMIIPECCHOHHON XOJOAMILHON MAITHHBI.

[Topsimok pacdera xonoauibHOM MamnHbl. Cxema xononocHadxeHus. [lon6op 6akoB 1 HacCOCOB.
TpurenepamoHHbIE UCTOYHUKN YHEPTOCHAOKEHHUSL.

Bunel renepanuu. Mcnonb3oBaHue TpUreHEPALIMOHHBIX YCTaHOBOK. [IpenmMyiectsa
TPUT€HEPALIMOHHBIX YCTaHOBOK.

Cucrema ynpaBiieHUs] © MOHUTOPHHIA KOT€HEPALMOHHBIX YCTaHOBOK. COOCTBEHHAsl FeHepanus
anexkTposHepruu. Korenepanus. TpurenepanoHHas cucreMa.

Cxema tpurenepanuu. ['TIY Janbacher. Kornbi-ytunuzatopel. ABXM Thermax. O6opynoBanue
NCT.

[TpyHIMNIMaIbHBIE CXEMBI TPUT€HEpaLK. Peann3oBaHHbIE IPOEKTHI 110 TPEreHepauuu. TeXHUKO-
sKOHOMUYEecKoe o0ocHoBaHue. [Ipumep peanuzanuu npoekra AO “Ternuanoe”.
[TapoxommpeccuonHas xonoauibHas MamuHa (IIXM). A6copOLMOHHBIE XOJI0IMIbHBIE MAIIUHBI.
Cxema OpOMHUCTOJIMTUEBOM XOJIOAUIBHONW YCTAHOBKH.

Ouepreruyeckast 3 (HeKTUBHOCTh a0COPOLIMOHHO-PE30POLIMOHHON X0I0ANIBHON MAIIHbI B
CUCTEME TPUTE€HEPALUU MAJION IHEPTETUKH.

Cucrema Tpurenepauuu Uit pepmepckoro xo3sicTpa. BeI60p cxeMbl X0I0AUIBHON MalIHBbI.
Oueprerudeckas 3ppextuBHocTH APXM.

Tpurenepanus Kak crioco0 CHUKEHUSI PUCKOB M YIIPABJICHHs 3aTpaTaMu Ha SHEPTOPECYPChI.
Pacuer nokasareneil paboThl TeMI0(GUKAIIMOHHBIX TYpOOYCTaHOBOK B JIETHUH MEPUOJ ITPU
HaJIM4UU nprucoetnHeHHoN K TOL Xxono1uiabpHON Harpy3Ky.

[TpuHuMNUanbHAs cXeMa BKIIOUYEHHs a0COPOIIMOHHOM XOI0MIBHON MAIIUHbBI B CHCTEMY
LEHTPAIN30BAaHHOTO OTITyCcKa TEIUIOThl OT TIOII ¢ ropsiueit Bonoi.

Pexxum coBmecTHoro otitycka teraotsl Ha ' BC n oxnaxaenue nomemeHunii. A6copOLnoHHbIE
OpPOMHUCTO-JINTUEBBIE XOJIOIUIbHBIE MAILIUHBI.

XonoaunbHblid ko3 dunmenT ABXM. YV nenbHbli pacxo TEMI0Thl Ha TypOOYyCTaHOBKY.
[TpunnunuansHas cxema BkiaroueHuss AbXM B cucremy TemnocHadxenust ot TOLI.

Cxema 3HepreTuyeckoro 0anaHca CUCTEMbI TpUreHepaluu ¢ ucrosb3oBanueM [TKXM.
Korenepanuonnas ycranoka + ABXM.

Pacyer noTpeGHOCTH NPEANPUATHS B TEIUIOBBIX, JIEKTPUUECKUX U XOJIOAUIBHBIX MOLTHOCTSIX.
IIpoexkTupoBaHue CUCTEMBI TPUTEHEPALINH.

Pacuyer cpoka okynaemocTu yctaHOBKU. Tapudukaiys 31eKTpO3HEPIUH U IPUPOIHOTO raza.
Pacuer notpebiieHus 37€KTPOIHEPTHH MIPEAIPUATHS, HE 000PYT0BAaHHOTO ABTOHOMHOM
YCTaHOBKOW MPOU3BOJICTBA TEIJIO- U DJIEKTPOIHEPTUH.

Pacuer noTpe6iieHus MPUToTHOTO Ta3a MpeanpusTHs, 000pyI0BAHHOTO aBTOHOMHOM YCTaHOBKOM
MIPOM3BOJICTBA TEIIO- U AJIEKTPOIHEPruu. Pacuer cpoka 0KyrnaeMocTu KOreHepaluoOHHON
YCTaHOBKH

CucreMa OXJIaXKISHHS XOJIOIUIBHON YCTAHOBKH. XOJIOAUIbHBIE ar€HThI U XJIaJJOHOCUTEIIH.

Oo0pa3en OusteTa KO BTOPOii py0e:kHOM aTTecTaluu

I'po3HeHckmii rocyaapcTBeHHbIH HepTAHON TexHUYecKHil yHUBepcuTeT uM.akaa. M.JI. MuniinoHumukosa

HacTuTyT "JHepreruxn'



I'pynna "290I1-26"  Cemectp "6"
Jucuuniuna "CucreMsbl 4 YCTAHOBKH MPOM3BOCTBA X0J101a"
Buners! ko BTOpOii pyGeskHON aTTecTalNU
bujer Ne 1

1. Buasl resepaiuu. Mcnonb30BaHue TPUTCHEPALMOHHBIX YCTAHOBOK. [IperMyIiiecTBa TPUreHEPAHOHHBIX YCTAHOBOK.
2. TemIou30SAMHOHHbIC MaTepHalbl. [ HAPOU3OISIHOHHBIC MaTepHabl. TeroBoii 6anaHc 0XIax1aeMOro OMEIICHHS.
3. MapOKOMIIPECCOPHOTO TEIJIOBOTO HACOCA.

Hoanucy npenogaBartes Moanuck 3aBenymwomero kapeapoi "Tu I'" T.B. D3upbaen

7.2. Bonpochl K 3K3aMeHY 110 AUCHHUIIJIMHE «Cucremnl u YCTaHOBKH NIPOU3BOACTBA X0J10Aa»

N —

13.

14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

OcHoBbl TeopeTnueckoro nukia, repmuueckuid K.IT.JI. Buaer K.I1J. nukia.

[ukiasl mapoTypOMHHBIX YCTAaHOBOK, aHANU3 MX Pa3BUTHUS M OIEHKA TEPMOIAMHAMHYECKOM
3¢ (HEeKTHBHOCTH.

CpaBHEeHHE IUKIOB Ta30TypOMHHBIX YCTAaHOBOK W LIHKIOB MapOTypOMHHBIX YCTaHOBOK.
B03MOXHOCTH HX COBMECTHOTO HCIIOJIB30BAHMS.

[{ukibI Ta30TypOMHHBIX YCTAaHOBOK, UX Kiaccu(UKaIis, CPaBHEHHE U OCHOBHbBIE MOKA3aTeln
IIUKJIOB.

TepMonrHaMuYecKuil UK XOJOJMIBHBIX MalInH. PacueT HuKIa XOJOIWJIBHBIX MAIIUH.
[TpuHIMN NEfCTBHS NAapOBBIX KOMIIPECCHOHHBIX XOIOAMIBHBIX MAIIIKH.

Cucrema OxJIaXXACHUS XOJIOIUIBHON YCTAHOBKU. XOJMOINUIbHBIC ar€HThI U XJIAJOHOCUTEIH.
["a30BbIe U BUXPEBBIE XOJIOMILHBIC MAIITIHEI.

KommpeccronHbie mapoBble X0I0IUIbHbIE MAIIMHEI.

AOGCOpOIMOHHBIC U COPOIIMOHHBIC XOJIOAMIBHBIC MAITUHBI.

. ITapo»KeKTOpHBIE XONOAMIBHBIE MAILUHBI.
. Kommpeccopsr. Knaccndukanus mo npunnumy neiictusi. Kommpeccopsl 00beMHOTO THIIA.
. Komnpeccopsl kuHeTnueckoro tuma. lIpenMyiiectBa M HENOCTaTKM OTHAEIBbHBIX THUIIOB

MalI{H B CPaBHEHHUH C JIONMACTHBIMUA MAIlIMHAMHU.
Tepmoaunamuka kommpeccopHoro mnpouecca. Koaddummentsl mnosne3Horo JeicTus
KoMIpeccopoB. OXaxxeHue.

CryneHp HEHTPOOEKHOrO KoMIpeccopa. MOLTHOCTh LIEHTPOOEKHOTO KOMITpeccopa.
[TopmHeBble  koOMIIpeccopbl. PorannoHHBIE KOMIIpecCcOpbl. BHHTOBBIE KOMIIPECCOPBI.
TypOoxoMIpeccopsl.

TennooOMeHHbIE annapaThl XOJI0IUIbHBIX MAILIUH.

BcenomorarensHoe  000pynoBaHME — XOJOAMJIBHBIX MAlIMH M YCTaHOBOK. Arperarsl
XOJIOJWJIbHBIX MAIINH U YCTAaHOBOK.

BcenomorarensHoe  000pynoBaHME — XOJOAMJIBHBIX MAIIMH M YCTaHOBOK. Arperarsl
XOJIOJWJIbHBIX MAlIMH U YCTaHOBOK.

TernoBoil GanaHc 0XJaXKAaeMbIX TMOMEIIEHUH, CUCTEMbI OXJIAXIEHHUS! XOJIOAWIBHBIX KaMep,
CHOCOOBI OTBOJA TEIUIOTHI OT MOTPEOUTEINS X001,

TemoBoii pacueT nporecca OXaaxIeHU U 3aMOPaKUBaHUS.

Cxema, TeopeTH4eCKHil LIUKJI, IPUHLIUI AEUCTBUS U OCHOBHBIE ITPOLIECCHI OTHOCTYIIEHYATON
MMapOKOMIIPECCOPHOM XOJIOAMIBHON MallIUHBI.

Metoauka pacueTa TEOPETHUYECKOTO IHMKJIA OAHOCTYNEHYaTOW MapOKOMIIPECCOPHOMN
XOJIOJIUITGHOW MAallIHBI.

Cxema, [JEHCTBUTENBHBIM LMKJI, NPUHLUMN JEMCTBUSI M OCHOBHBIE  IPOLIECCHI
OJTHOCTYTIEHYATON MapOKOMIPECCOPHON XOJIOAWIBHOW MAILIUHBI.

Metoauka pacueta JEHCTBUTENBHOTO LHMKJIA OJHOCTYNEHYATOM IMapOKOMIIPECCOPHOMN
XOJIOJIUITGHOW MAallIuHBI.

Metoauka pacuera JAEMCTBUTEIBHOTO ILMKJIA OJHOCTYIIEHYATOrO MMapOKOMIIPECCOPHOIO
TEIJIOBOTO HAcoca.

MeTtoanka SKCepreTHYecKoro aHajan3a paboThl XOJOIUIBHOM MAIIMHBI U TEIUIOBOTO HAcoca.
KoHcTpyKkuys 1 NpUHIKT 1€HCTBUSI MUKPOKAHAIBHOTO TEINIOOOMEHHUKA.



28. Terion30MAIMOHHBIE MaTepuanbl. [ HIpOM30NIAIMOHHBIE MaTepHaibl. TeroBoil OanaHc
OXJIQXK/1a€MOT0 IIOMEILEHHUS.

29. BoznymHele  MOpO3WibHble — anmapaThl.  KOHTakTHblE  MOpO3WIIBHBIE  AIaparthl.
Cy06nuManuoHHbIE CYIIMIbHBIE YCTAHOBKU. TEXHOIOTUYECKUE KOHAULIMOHEPHI.

30. TpurenepamOHHbIE UCTOYHUKU SHEPTOCHAOKEHUSI.

31. Buael redepanuu. Mcnosib3oBaHue TpUT€HEPAITMOHHBIX YCTaHOBOK. [IpenmyiecTra
TPUTE€HEPALIMOHHBIX YCTAaHOBOK.

32. Cuctema ynpaBlieHUs © MOHUTOPUHTA KOT€HEPAIIMOHHBIX YCTaHOBOK. CoOCTBEHHAs
reHepanus 3ekTposHeprun. Korenepamus. Tpurenepanmonsas cucrema.

33. Cxema tpurenepauuu. I'TIY Janbacher. Kotner-ytunuzaropsr. ABXM Thermax.
Oo6opynoBanne NCT.

34. IlpuHUMNUaIbHBIE CXEMBI TPUTE€HEpaLUU. Peain30BaHHbIe TPOEKTHI 110 TPErEHEPALIUH.
Texauko-3xk0oHOMHYEcKoe 00ocHOBanHue. [Ipumep peanuzaruu npoekta AO “Terumunoe”.

35. TTapokommpeccruonHas XxonoaumibHas MamuHa ([IXM). AGCopOIMOHHBIC XOI0UIBHBIE
ManiiHbl. Cxema OpOMUCTOIUTHEBON XOJIOJMIBHON YCTaHOBKHU.

36. DHepreTrdeckas 3G HEKTHBHOCTH a0COPOIIMOHHO-PE30POIIMOHHOM XOJI0INIHFHON MAIIIMHEI B
CUCTEME TPUT€HEepALUU MaJION SHEPTeTUKH.

37. Cucrema TpureHeparu ajis GpepMepckoro xo3sncTra. BeiOop cxeMbl X0101UIbHOM
MaluHbl. JHepreTrudeckas 3¢ dextuBHocT APXM.

38. Tpurenepanus Kak criocod CHUKEHHS] pUCKOB U YIIPABJICHUS 3aTpaTaMU Ha SHEPIOPECYPCHI.

39. Pacuer nokasateneil paboThI TEMIOPHUKAITMOHHBIX TYPOOYCTAHOBOK B JIETHUHN MEPUOJ IIPH
Hanu4yuu npucoeauHeHHou Kk TOL xomoanIbHON HATPY3KH.

40. ITpuHUIMIIMATbHAS cXeMa BKIIOYEHHS a0COPOLIMOHHON XOJIOIUIBHON MAIlIUHBI B CUCTEMY
LHEHTPATN30BaHHOTO OTIycKa TeruioThl oT TOLI ¢ ropsiueit Bogoi.

41. Pexxum coBMecTHOrO OTITycKa TerioTsl Ha ' BC n oxnaxaeHne noMeneHuin.
AOGcopOLIMOHHBIE OPOMHUCTO-TUTHUEBBIE XOJIOIUIBHBIC MAIIIUHBI.

42. XononunbHbid K0dpduimenT ABXM. Y aenbHbIi pacxo TEIIOTH HAa TYpOOYCTaHOBKY.
[MpunnunuansHas cxema BrodeHus: ABXM B cuctemy termocHabxenust ot TIIL.

43. Cxema sHepreTHYecKoro 6ajgaHca CUCTEMBbI TPUTeHEepaluy ¢ ucrnonb3oBanuem [TKXM.
Korenepanuonnas ycranoBka + ABXM.

44. PacueT NOTPEOHOCTH MPEATPUATHUS B TETIIOBBIX, JEKTPUUECKUX U XOJIOAUIHHBIX
MoIHOCTsX. [IpoekTupoBaHue CUCTEMbI TPUTEHEPALUH.

45. PacueT cpoka OKyImaeMOCTH YCTaHOBKH. Tapudukaius 31eKTPOIHEPTud U MPUPOIHOTO Trasa.

46. Pacuer notpebaeHus 3JeKTPOIHEPTUU NPEIpUITHs, HE 000PYI0BAHHOI'O aBTOHOMHOM
YCTaHOBKOM IIPOM3BOCTBA TEIUIO- U DJIEKTPOIHEPTHH.

47. Cucrema OXJIaXA€HUS XOJ0IUIbHON YCTAaHOBKU. XOJIOIUIbHBIE ar€HThI U XJIaJOHOCUTEIH.

Oo0pa3zen 3x3aMeHALIMOHHOT0 OUJIeTa MO JUCHHUIINHE

I'po3HeHckmii rocyaapcTBeHHbIH He(pTAHON TexHMYeckuii yHuBepcuTeT uM.akal. M.JI. MuninoHmukosa
HHucTuTyT "JHepreruxn'
Kadenpa "Tennorexnuka u ruapapiauka'
I'pynna "J0I1-26"  Cemectp "6"
Jucuumiuna "' CucteMbl H YCTAHOBKH NMPOU3BOACTBA X0J10/1a"
Busersl kK 3K3aMeHy
Buner Ne 1
1. Cxema 3HEpreTHYECKOro 0ajaHca CHCTEMBI TpUreHepalyn ¢ ucnoib3oBanueM [IKXM. KorenepannoHnHas ycTaHOBKa +
ABXM.
2. AGCOpPOIIMOHHEIC U COPOIIMOHHBIC XOJIOAMIbHBIC MAIIIHHEL.
3. Metonuka pacueTa JeHCTBUTENILHOTO LIUKJIA OJHOCTYIIEHYATON MapOKOMIIPECCOPHON XOJOIUIbHON MalllUHBL.

Moanucek mpenoaaBaTeJisi Moanuce 3aBeayromero kapeapoii "Tu I'"' T.B. I3upbdaeB



7.3 Texkyuiuii KOHTPOJIb

BOIIpOCl)I K IPAKTHY€¢CKHUM 3aHATUAM 10 JUCHUILIMHE «Cucremsl 1 YCTAaHOBKH
nmpouns3BoJacrea xoJ0a1a»

EcrectBeHHOE OXIIaXKIEHUE.
HckyccTBEHHOE OXJIaXKIEHUE.
CriocoO0BbI MOTy4eHHE HU3KUX TEMIIepaTyp.
AnunabaTtuyeckoe IpOoCCeIupOBaHHeE.
D¢ dexr Panka.
Tepmoanexkrpuueckuii 3pQexr.
[Tonpazenenre X0a0ANIbHBIX MAIIUH.
XOJIOOWJILHBIN arcHT.
Buna obparHoro nukia.
. DHTpoONUsS.
. Y ienpHas MaccoBasi XOJIOJOTPOU3BOIUTEILHOCTD.
. XoJoAuJIbHBIN K02 PUITEHT.
. X0JI0IUJIbHAs MaIlMHA.
. O heKTUBHOCTH IIMKIIA TEIUIOBOTO HAacoca.
. Koappumment npeodbpazoBaHus TEIUIOTHI.
. CucreMa oxJ1axJaeHUs1 XOJ0IUJIbHON YCTAHOBKHU.
. OnHOCTYynEeHYaThie XOJOANIbHBIC MAIITUHBI.
. MHOroCTyIneH4aTble X0JIOqUIbHbIE MAIIUHBI.
. [IuKJ1 MHOTOCTYIIEHYAaTOM TAPOKOMIIPECCUOHHON MAIIUHBI.
. TeopeTnueckas nHAMKATOpHAs AMArpaMMa MOPIIHEBOr0 KOMIIpeccopa.
. TeopeTndeckast X01010MTPOU3BOIUTEIHHOCTh KOMITIPECCOPA.
. UnnukaropHas auarpamma JeiCTBUTENLHOTO paboyero mpoiecca.
. JleficTBUTENBbHBIN 00bEM NTAPOB XOJIOJUIBHOIO areHTa.
. Azeotpornnbie cMmecu. Temnodusndeckue cBorncTBa. 5 OU3NKO-XUMUYECKUE CBOWCTBA.
. [ajoreHn3npoBaHHbIC XJIaJaT€HTHI.
. T'mapodTopyrnesogopost (DY) u ruapoxiopdropyrieBogopoast ([ XDY).
. Kuzaxue u TBEpABIE XJIAJOHOCUTEIIH.
. DyHKIIMOHAJIbHAS CX€Ma BO3AYLTHOM XOJIOAWIBHOW MAILIUHBI.
. Mammunpl BUXpPEBOTO THIIA.
. Komnpeccronnbie napoBbie X0J0AWIbHbIE MALTUHBI.
. X0JIOIUJIbHBIE MAIITMHBI C IIEHTPOOEIKHBIMU KOMITPECCOPAMHU.
. X0J10AWJIbHBIE MAIIMHBI ¢ BUHTOBBIMU MAaCJI03all0JIHEHHBIMH KOMIIPECCOPAMM.
. X0JI0AWJIbHBIE MAITMHBI ¢ POTAIIMOHHBIMU TJIACTHHYATHIMU KOMITPECCOPAMH.
. AGCOpOIIMOHHBIE XOIOIUIbHBIE MAIIIUHBI.
. CopOIIMOHHBIX XOJIOAWIbHBIE MAIITHBI.
. [TapomkeKTOpHbIE XOTOAUIbHBIE MAIITUHBI.
. Busip1 mopiHeBBIX KOMITPECCOPOB.
. 'epmeTn4HBIE KOMIIPECCOPBI.
. beccaapHUKOBBIE KOMITPECCOPHI.
. BcachiBaroiye v HarHeTaTeNbHbIE KIIAMAHBI.
. [IpenoxpanutensHbie KaanaHbl. CaTbHUKH.
. PoTtaniionHbie KOMIIpECCOpHI.
. BUHTOBBIE KOMITPECCOPHI.
. TypGoxommpeccopsi.
. KoxxyxoTpyOHBIE TOPU30HTANIbHBIE KOHACHCATOPHI.
. KoxxyxoTpyOHbIe BepTUKaTbHBIE KOHICHCATOPHI.
47. Koxxyx03MeeBUKOBBIE KOHIEHCATOPbI. McmapuTenbHbIE KOHIEHCATOPBI.
48. Bo3nymHble koHaeHcaTopsl. Mcnapurenu.
49. Bozgyxooxmaautenu. OTtaenuTenu xxuakoctu. Macnooraenurenu. [IpomexyTouHnbie COCYIbI.
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50
51

52.
53.
54.

55

56.
57.
58.
59.
60.
61.
62.
63.
64.

65
66
67
68
69

. PecuBeppl. Hacocsl X0JI0IUITBHBIX YCTaHOBOK.

. [lepeoxmamurenu. TemmooOMEHHUKHY.

PerynupoBanue neperpepa napa. PerynupoBanue TemMmepaTypbl OXJIaKIaeMOT0 00bEKTa.
PerynupoBaHue BIaXXHOCTH BO3AyXa. ArperaTsl XOJOAWIbHBIX MAIIMH U YCTAaHOBOK.
3aroToBUTEIbHBIE XOJIOAMIHLHUKU. [IpOM3BOCTBEHHBIE XOIO0IUIBHUKH.

. PacnipenenurenbHble XONOAUIBHUKUA. ba3ucHbIE XONOIUIBHUKH.

XOJ0IUTBHUKHN CMEIIAHHOTO Ha3HAYEHUS. Y CIIOBHASI TPY30BMECTUMOCTD XOJIOIMJIBHUKA.
Macca ucnapusiieiics Biaru. ['a3000pa3Hblil TMOKCH]T yTIIEpoia.

["a3000pa3Hblii a30T. BoaHbIe pacTBOPHI COJIEH BHICOKON KOHIIEHTPAIIHH.

['muxonmu. Xuakuii a3otr. Boausiit nes. JIbaoconsnoe oxnaxnenue. Cyxoi Jie.
HapysxHble orpaxaaroniyie KOHCTpyKIMH. BHyTpeHHHE orpakaaronme KOHCTPYKIHUU.
Tennou3oAMOHHbIE MaTEPHAIIBL. | UIPOU30IIAILIMOHHbBIE MATEPHUAIIBI.

TemoBoii Gananc oxiaxkaaeMoro nomenieHus. CucTeMbl OXJIaXICHUS XOIOAMIBHBIX KaMep.
OtrauBanue cHeroBoi mryosl. CriocoObl 0TBOJA TEIIOTHI OT MOTPEOUTEINS X001,
Bo3aymnbeie Mopo3uibHbIe annapatbl. KOHTaKTHBIE MOPO3UIIBHBIE allllapaThl.

. Cy0mManuoHHbIe CYyIIMIBHBIC YCTAHOBKU. TEXHOJIOTHYECKHE KOHTUITMOHEPHI.

. OxnaxaeHue BOJAHBIM JbA0M. JIbA0COISIHOE OXIIaKIEHHUE.

. OxnaxaeHne X0JI0J0aKKYMYJIITOPaMH C SBTEKTHKOM.

. Oxnaxaenue cyxuM JbAoM. McrnaputenbHoe OXJIaxKIeHUE.

. Tpureneparnusi, cucTeMbl U KOMIUIEKCHI. J[OCTOMHCTBA U HEAOCTATKH.



7.4. Onucanue moka3aTeyieil U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIMI Ha Pa3lMYHBIX 3Tanax uxX (popMupoBaHUs, OMUCAHHE

IIKaJIbl OOCHHUBAHUA.

Taoaunna 7
Inanupyemblie pe3yJibTaThl OCBOEHUSI Kpurtepun oueHuBaHusI pe3yabTATOB 00y4eHUSs HaunMenoBanue
KOMIIETeHIINH OLICHOYHOI'0
Mmenee 41 0any10B 41-60 6ana0B 61-80 0a)10B 81-100 6aa10B cpeacrea

(Hey10BJIETBOPUTEJIBHO)

(YA0BJIETBOPHUTEJIBHO)

(xopowo)

(OTJIMYHO)

OIIK-3 Cnocoben ACMOHCTpUPOBATh IPUMCHCHHNEC OCHOBHBIX crmoco0oB MOJIyUCHU, Hp606p330BaHI/I${, TPaHCIIOpTa U UCITIOJIb30BaHUA TCIIJIOTHI B

TEIUIOTEXHUYECKUX YCTAHOBKAX U CUCTEMAX.

3HaTh: ®parMeHTapHbIe 3HAHUA Henonxele 3HaHNA CdopmupoBanHbIe, CdopmupoBanHbie
- TEPMOJIMHAMHUYECKNE OCHOBBI JICHCTBUSA HO COoICpKamue CUCTEMATUYCCKUEC
Y yCJIOBUS DKCIUTyaTallUH XOJIOIUJIBHBIX OTICJIBHBIC SHaHUA
MaIlIiH U YCTaHOBOK; npOOeIbI 3HAHNS
- IPOUCXOIAIIUE B XOJOAWIBHOU
TEXHOJIOTHH TEIJI0- U MacCOOOMEHHbBIE
nporiecchl U BUbI 3 (HEKTUBHO
MPUMEHAEMBIX TEIJIOU30JIUPYIOIINX
MaTepHaJIoB;
- cXeMa 3HepreTuyeckoro OanaHca
CHUCTEMBI TPUT€HEPALINH C
ucnonb3zoBanreM [TKXM.

YMmerh: YacTtuyHble yMEHUS Henonnsle ymeHus ‘YMeHus ONHEIE, CdhopmupoBanHbie
- BBISIBJIATH HanOoJjee NepCreKTHBHBIE, AOITy CKArOTCA VMeHus
[EPEIOBbIE TEXHUUECKUE PELIEHU, B HeOouIbLIe

OMIMOKHU

BOIPOCaX MOBBIIICHHS HAIE)KHOCTH U
9Heprod(HPEeKTUBHOCTH CUCTEM
XOJIOJIOCHAOKEHHS;

- OnmpeaciisiThb OHCPICTUYCCKYIO

Bompocs! k
pyOeKHBIM
aTTeCTaIUsIM,
TECTBI, BOIIPOCHI
K TIPaKTHIECKUM
3aHsTusM, PI'P.




3¢ (HEeKTUBHOCTH YCTaHOBKHU
XOJOMWIBHBIX ~ MallMH B CHUCTEMax
TPUTCHEPAIIHH.
- IPUMEHSTh PEKUM COBMECTHOTO
ornycka TerioTel Ha ['BC u
OXJIKJICHUE TOMEIIECHUH.

Baanern:
- HaBbIKAMH BbIOOpa ONTHUMAaTbHOMN
KOH(Urypaluu, CXeMHbIX PELICHUN U
000py1I0BaHUS CUCTEM
XO0JIOA0CHA0KEHNUS;
- METOJMKOW IKCEPreTUYecKOro aHaiusa
paboThl  XOJIONWJIBHOM  MalIMHBI U
TEIUIOBOTO HAcOCa;
- HaBblKaMM  BbIOOpa  COBPEMEHHOMl
CHCTEMBl TpPUTEHEpallMU Kak Crocoda
YBEJIMYEHUS 9HEepro’PPeKTUBHOCTH,
penTabensHOcTH noBbleHust KITJ[ TOC,
TOIl u ADC CHuUXEHHS PHUCKOB U
yIpaBiIeHUs 3aTpaTamu Ha
JHEPrOpeECYpPCHI.

YacTtuuHoe BIIaJeHHAE
HaBBIKAMH

Hecucrematnueckoe
MIpUMEHEHNE HAaBBIKOB

B
CHCTEMATHYECKOM
MPUMEHEHUH
HABBIKOB
JIOITy CKArOTCS
MPOOEIIBI
3HAHUU

VYcnemHoe u
CHUCTEMATHUYECKOE
MIPUMCHCHUE HAaBBIKOB




8. OcobenHocTH peajn3anuu TUCUUILTHHBI 1151 MHBAJIU/IO0B U JIUIL €

OrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

Jns  ocyIIecTBICHUS TPOLEAYP TEKYIIero KOHTPOJS YCIEBAEMOCTH M  IMPOMEKYTOYHOM
aTTecTalii OO0YYaromIMXCsl CO3/aHbl (POHJIBI OIICHOYHBIX CPEJIICTB, aTalTHPOBAHHBIC JJIsi HHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS U TO3BOJIIONINE OIICHUTH JOCTHKCHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOM 0O0pa30BaTeIbHON MpOrpaMMe pe3yjbTaTOB OOYYEHHS M YPOBECHB
c(hOPMUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJIEHHBIX B 00pa3oBaTelbHOW mporpamme. Dopma
MPOBEACHUS TEKyIIEH aTTecTalluud JJIg CTYJCHTOB-MHBAJIUJOB YCTAHABIMBACTCS C Yy4YE€TOM
WHIUBUAYATBHBIX MCUXO(PHU3UIECKHX OCOOCHHOCTEH (YCTHO, MUChMEHHO Ha Oymare, MHCHBMEHHO Ha
KOMIIbloTepe, B Qopme TectupoBaHus u T.1.). [Ipu TectupoBaHuu s crabOBUISAIIMX CTYACHTOB
UCIOJNB3YIOTCA (OHJIBI OIICHOYHBIX CPEICTB C yKpYNMHEHHbIM HipudToMm. Ha sk3ameH mpuriamaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OOCCIICYMBAET TEXHUYECKOE COMPOBOXKJICHWE cryAcHTY. [lpm
HEOOXOJIUMOCTH CTYACHTY-HHBAIUAY MPEIOCTABISICTCS TOTIOTHUTEILHOS BPEMsI JIJIsl TOJATOTOBKH OTBETA
Ha »JK3aMmeHe (wiu 3auere). OOydarommecs € OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3[I0POBBSL U
oOydaroluecss HMHBAIUIBI O00ECIIEYMBAIOTCS TMEYaTHBIMH M 3JEKTPOHHBIMH  00pa3oBaTEIbHBIMU
pecypcamu (TmporpamMmbl, ydeOHBIC IOCOOHMS I CaMOCTOSATENbHOW paboTel W T.1.) B Qopmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSM UX 3JI0POBbSI U BOCTIPUATHS HH(POPMAITUH:

1) JUTSL UHBAJIUIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS 110 3PEHUIO:

- IS cJelbIX: 3aJlaHds [UIsl BBINOJHEHHS Ha CEMUHApax U MPAKTHYECKUX 3aHSTHUAX
opopMIIsIIOTCS  penbepHO-TOUeUHbIM TpudToM bpaitnst win B BUAE JJIEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C TIOMOIIBIO KOMIIBIOTEpPA CO CIEIHMATM3UPOBAHHBIM MPOTPAMMHBIM OOECIeYeHUEM IS
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MMChbMEHHBIE 3a/IaHUs BBIMIOIHAIOTCS Ha Oymare penbedHo-
ToueyHbIM mpudToM bpailng wunm Ha KOMIBIOTEpE CO CIEHHUATHU3UPOBAHHBIM MPOTPAMMHBIM
o0OecrieueHrneM ISl CJETBIX MO0 HAIWKTOBBIBAIOTCS ACCUCTEHTY; OOYyYaroIIMMCS 7S BBITOJHEHUS
3a/IaHusl TIPU HEOOXOIUMOCTH MPETOCTABIISIETCS KOMIUIEKT MUChbMEHHBIX MPUHAJICKHOCTEH M Oymara
JUIS  TIHCbMa  peibeHO-TOYeHYHBIM mpudToM bpainsg, KoMIblOTep €O CHCIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYEHUEM IS CIIETBIX;

- A8 cIa0OBHASIIUX: 00€CTIeYnBACTCS] WHIUBUAYaIbHOE PAaBHOMEPHOE OCBEICHHE HE MEHee
300 mrokc; oOydYaromuMcsi JUIsi BBITIOJIHGHHSI 3aJaHUs TPU  HEOOXOTUMOCTH TPEIOCTaBIISCTCS
YBEITMYMBAIOINIEE YCTPONCTBO; BO3MOXKHO TaKXE WCIOIb30BaHHE COOCTBEHHBIX YBEIWUHBAIOIINX
YCTPOMCTB; 3a1aHUS JUIS BHITIOTHEHUS 3aJaHU OPOPMIISIFOTCS] YBEITMUYEHHBIM MIPUPTOM;

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

- ISl TIIYXMX M cJIadocablammux: o0ecrneurnBaeTcsl HaTMIue 3BYKOYCHIIMBAIOIIEH ammaparypbl
KOJJIEKTUBHOTI'O MOJIE30BaHU, npu HEOOXOIUMOCTH oOydJaroumces MPEAOCTABIISACTCS

3BYKOYCWJIMBAIOIasa arraparypa HHAWBUAYAJIbHOTO I10JIb30BAaHUA, npeaoOCTaBIAIOTCA ycCiyru



CYpOOIIEPEBOAUNKA,

- a8 CJeNOrJyXux JIOMyCKAaeTCs TNPUCYTCTBHE aCCHCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYPIOTIEPEBOUMKA (TIOMUMO TpPEOOBaHU, BBITOIHSIEMBIX COOTBETCTBEHHO Uil CJCMBIX |
TIIyXuX);

3) JUIS JIAI C TSDKENBIMU HApYIICHUSIMH PEYH, TIYXUX, CIA0OCHBIIIANUX JICKIHUH |
CEMHUHAPHI, TPOBOJANMBIC B YCTHOH opMe, MPOBOISATCS B MUCHMEHHOU (opMe;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIIHX
HAPYLIEHHUS ONMOPHO-IBUTATEJHLHOIO anmnapara:

- JUId JIMI C HApPYUICHUSMHU OMOPHO-JABHTaTEIBHOIO ariapara, HapyIICHUSMHU JIBUTATEIbHBIX
(GyHKIIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MHCHMCHHBIC 3aJaHUs
BHITIOJHSIOTCS Ha KOMITBIOTEPE CO  CICIHAIM3UPOBAHHBIM IPOTPAMMHEIM  OOECIICYCHUEM  HJTH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBINIOJHECHUE 3a/laHUil (TECTOB, KOHTPOJBHBIX paboT), MPOBOIAMMEBIC B

MUCBEMEHHOMN (hopMe, TPOBOAATCA B YCTHOM opMe MmyTeM orpoca, 6ecebl ¢ 00ydaromumcs.

9. YueOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE OOecnievyeHne JUCHUIINHbI

9.1 JIuteparypa

1. | TenoBbIe IBUTATENN M HATHETATENHU [ DIEKTPOHHBIN pecypc]: yueonoe mocobue/ C.A. HaymoB [u
ap.].— OnekTpoH. TekcroBble naHnHble.— HaymoB C.A., XayctoBa E.B., CaquukoB A.B., CokonoB
B.IO., ®upcosa E.B., LIk A.B.OpenOypr: OpenOyprckuii rocynapcTBeHHbIN yHUBepcuTeT, IbC
ACB, 2015.— 109 ¢.— Pexum nocryna: http://www.iprbookshop.ru/61415.html.— 9bC
«IPRbooks»

2. | bacykunckuii C.M. LlenTpoGexxHble HarHeTaTenu [DNeKTPOHHBIN pecypc]: 3aaHus 1711 IPOBEPKHU
3HaHuil no pazaeny «Hacoce/ bacykunckuii C.M., bacykunckuit b.M.— DeKTpoH. TeKCTOBbIE
nanHble.— Jlunenk: Jluneuxuit rocyjapcTBeHHbIN TexHuueckuil yausepeutet, ObC ACB,
2013.— 20 c.— Pexxum goctyna: http:// www.iprbookshop.ru/22947.html.— 3bC «IPRbooks»

3. | IlocTtpoenue nuarpaMMsbl peXKMMOB TEIUIO(UKALMOHHONW TYPOUHBI C OHUM PETYJINPYEMbBIM
0TOOPOM [DNEeKTPOHHBIHN pecypc]: MeToIM4YecKre YKa3aHus K KypcoBOi paboTe 1Mo JUCIUILIMHE
«TennoBble nBUraTeNnn»/ — DNEKTPOH. TEKCTOBbIE AaHHbIe.— Jlumnenk: Jiuneuxuit
rocynapcTBeHHbIN TexHn4deckuil yuusepcurer, ObC ACB, 2014.— 17 c.— Pexxum nocryna:
http://www.iprbookshop.ru/55132.html.— 3BC «IPRbooks»

4. | Hepromes JL.I'. Bo3myxomyBHBIE YCTAHOBKH U CTAHITUH [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/
Heprowes JI.I.— DnekTpoH. TekcToBbIE AaHHbIE.— M.: MOCKOBCKUI rOCYJapCTBEHHBIN
CTpOMTENBHBIN yHUBepcureT, Al [In Op Menna, ObC ACB, 2015.— 163 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/39649.html.— 3BC «IPRbooks»

5. | Jyobxo B.H. OcHOBBI 3KCIITyaTallMy TerjioMexaHnndeckoro ooopyaoBanust TOC [DneKTpOHHBIN
pecypc]: yaednoe nocobue/ JIyokos B.U1., HopuukoB C.B.— DnekTpoH. TEKCTOBBIEC JaHHBIC.—
Caparos: Aui [Iu Ap Meaua, 2019.— 285 c.— Pexum gocryna:
http://www.iprbookshop.ru/82563.html.— 3BC «IPRbooks»

6. | Koctun B.U. DueproaddexTuBHas paboTa HACOCOB M BEHTHUJISITOPOB B CUCTEMAaX TETUIOCHA0KEHUS ]
BEHTHJIALIMH [ DJIeKTPOHHBIHN pecypc]: MmoHorpadus/ Koctun B.M1.— DnekTpoH. TEKCTOBBIE
nanubie.— HoBocubupck: HoBocuOupckuii rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN




yausepcureT (Cuberpun), 9bC ACB, 2015.— 188 ¢c.— Pexum pocryma:
http://www.iprbookshop.ru/68866.html.— DBC «IPRbooks»

JlonoiHUTEIbLHAS JIUTEpPaTypa

1 Pacmenkun A.H., Epmomnaes B.A., Kemeposckuii TemiooOMeHHbIE armapaTsl
HU3KOTEMIIEpaTypHON TEXHUKHU. [DnekTpoHHbIN pecype] 2012 URL:
http://www.iprbookshop.ru/14393.html

2 bysnos O.H.,Bopo6séra H.H.,Ycos A.B. XonoamibHOE TEXHOJIOTHYECKOE 000pPY-
noBanue [InextponHsiii pecype] 2009 URL: http://www.iprbookshop.ru/14401.html
3 bonbmiakos C.A. XonoauibHas TEXHUKA U TEXHOJIOTUS TPOIYKTOB nuTanus. — M.: M3na-

TeNbCKUI LEHTp «Akanemusi», 2003. — 304 c.

4 Kypsutes E.C., Onocosckuii B.B., Pymsunes FO.Jl. Xononunsueie ycranoBku. — CII6.:
ITonurexunka, 2002. — 576 c.

5 Kymnaxosa B.E. u np. IIpumeps! 1 3anaun 0 X0J0AWIBHON TEXHOJIOTUH ITULIEBBIX MIPO-
nyktoB. — M.: Konocc, 2003. — 240 c.

B) UHTEpHET-pecypcehbl
HNuTtepHer pecypce - www.gstou.ru, snekTpoHHble 6ubnuoreunsie cuctembl (DBC): «IPRbooksy,
«KoncynpranT crynenta», «Ibooksy, «JIaub».

r) IPOrpaMMHOe 1 KOMMYHUKAIIMOHHOE o0ecreyeHne
Cpencta obecrnieueHnsi OCBOCHUSI TUCIIMILIAHBI
1. Pacuetnble koMnbroTepHsie mporpammel: MATHCAD, EXEL.

2. SJIGKTpOHHHﬁ KOHCHEKT JIEKITUNA U 3JICKTpOHHO-O6y‘{aIOH_II/II>'I KOMIIJICKC 11O JUCLUITIIIMHE
«Cucremsl u YCTaHOBKHU ITPOU3BOACTBA XOJIOAA»

3. TecThnl IJIs KOMITBIOTCPHOTO TECTUPOBAHUSA CTYACHTOB

4 Metoauyeckue YKa3aHus 10 OCBOCHUIO JUCHUIIIIMHBI «Cucremsl u YCTaHOBKHU
IMPOMU3BOJACTBA XOJOJa»

10. MaTepuajbHO-TeXHHYECKOe o0ecriedyeHne JUCHUIINHbI

s obecrieueHUs] OCBOEHUS JUCLUUIUIMHBI HEOOXOJUMO Hajluyue yuyeOHOW ayJquTopuu, CHaOXEHHOM
MYJIbTUMEIUHHBIMU CPECTBAMHU IS PEACTABIECHUS IPE3EHTALUMN JIEKINI U MTOKa3a yueOHbIX (PUIbMOB.

Krnacc ¢ mepcoHalbHBIMH KOMIBIOTEPAMHU ISl TPOBEACHUS MPAKTUUYECKUX 3aHSATUH U BUPTYaJIbHBIX
ab0paTOPHBIX padoT.

VYuebnsle ayautopun Kadenps! "Temnorexnuka u ruapasiuka” B [YK ITHTY — Ne 4-20, Ne4-45, Ne4-
47 m  Ne4-49, cHabGxeHHbIE MYJIbTUMEAUMHBIMU CPEACTBAMM JUIsl MPEACTABICHUS NpPE3eHTAUUNd U
noka3za y4eOHbIX (PUIbMOB

11. TomosiHeHUs1 M M3MEeHeHHMs B pado4eil mporpaMMe Ha y4eOHbIN Ioj

JIonoJMHEeHNsT W W3MEHEHHs B pabouyue NpOrpaMMbl BHOCSTCA €KETrOJHO Iepe] HadaJoM HOBOTO
yuebHoro rojga mo ¢opme. M3meHeHns AOKHBI OQOPMIIATHCS JAOKYMEHTAJIBHO W BHOCSATCS BO BCE
YYTECHHBIE SK3EMILISAPBL.



http://www.gstou.ru/

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBaHusMu PI'OC u ¢ ydyeToM peKOMEHIAlUi To
HanpasiyieHuto moaArotoBku 13.03.01 «TennosHepreTuka v TEMIIOTEXHUKAY .

«CucTeMbl U YCTaHOBKH IIPOU3BOJICTBA X0JIOAa» (Hammuue obopynosanus u TCO)

1 JlaGopaTtopusiii koMiieke "Termnonepenayda nmpu kousekiuu u o6xyse" TIIK-010-9JIP-01
(9 maGopaTopHBIX paboT)

2 VYuebHo-nabopaTopHbIil KOMIUIEKC « TermmooOMeHHUKI
(4 mabopaTopHbIX pabOTHI)

3 BuptyansHbIil mporpaMMHbIi 1abopaTopHbIil Komiuieke "TemmoTexauka"
(6 maGopaTopHBIX paboT)

4 BuptyanbHbiil yaeOHBINH KOMITIEKC « TEemIoBbIe AIEKTPOCTAHITHI

Kommuiekce npeaHa3HaveH A7 HCCIEJ0BaHUS MMPOLECCOB HACTPOMKH U HATaJAKH CUCTEM TEIIOBOU
3JIEKTPOCTAHIINH, a TAKXKE KOHTPOJISI U MOHUTOPHHTA COCTOSIHHSI SJIEMEHTOB CHCTEM BO BpeMs X pabOTHI U
JIEMOHCTpALIUY BIUSHUS U3MEHEHHS TIapaMeTPOB 3JIeMeHTOB. [IporpaMma conep:xut rpaduieckyro
nHpopManuio, N300pakeHNss MOHUTOPOB, AHENN YIPABJICHUS U COOOILEHNUS aBapUITHOW CHUTHAIH3aI[1H
AQHAJIOTMYHBIC PEAIILHBIM.

B cocras Bxoaut:

1. IlepcoHanbHBIA KOMIIBIOTEP, MOHUTOP, KIIaBHATYPa, MBIIIb.

2. IlpenycTaHOBICHHOE CHEIMAIM3HPOBAHHOE IPOrpaMMHOE oOecrieueHHe

5 KoMIL1eKT I1aKaToOB 560x800 v, M300paeHne HAHECEHO HA IIACTUKOBYIO OCHOBY TONIIUHON 4 MM
u pazmepoM 560x800 mm. Mzo0pakeHne obnagaeT BOJOCTONKAME cBoiicTBaMu. Kaxkaplif mrakatT uMeeT
JIEMEHTHI KPEIUICHHSI K CTCHE.

5.1 | TennoBsle aniekTpudeckue cranuuu (16 mr.)

5.2 | «Temmomaccooomen» (16 mT.)

5.3 | TypOunsl u 060pyI0BaHHE TEIUIOBBIX cTaHIwi (16 mit.)

6 3JIeKTp0HH]>Ie IIJIAKATBI JIeMOHCTpAIIOHHBIE KOMIUIEKCHI HA 6a3e MyJIbTUMEHA-TIPOEKTOPa (KOMILIEKT
JJIEKTPOHHBIX IUTakaToB Ha CD, myneTuMenuna-npoextop BENQ, HOyTOYK, 3kpaH 1,5x1,5 m):):

a. TemomaccooOmen (122 mit.)

o

TypOuHBI TETUIOBBIX CTaHIMKA (21 mwIT.)

IIpe3enTanun:

Tenmonepenaya

TennoBeie U aTOMHEIE QJICKTPOCTAHIMU

Bupl, coctaB 1 Ha3HaueHUE TYpOWH TEIUIOBBIX CTAHIMHA

[TapoBble 1 ra3oBble TypOMHBI U UX 0COOEHHOCTH.

Komnpeccopsl. Kitaccudukanust no npuHIuny AecTBUsL.

[{leHTpoOE)KHBIE KOMIPECCOPHI.

OceBble U POTOPHLBIC KOMIIpECCOopa. KOHCTPYKLII/II/I KOMITPECCOPOB

Komnpeccopsl co cB000AHO ABMKYIIMMHUCS opurHsiMu. KoMnpeccopHble yCTaHOBKH.

OCHOBHBIC mapaMeTpbl HACOCOB ]_[CHTpO6C)KHLIC HaCOCBhI.

XapakTepUCTUKH LIEHTPOOEKHBIX HACOCOB.

— = O |0 | I[N [N B [WIN|—

— O

L[eHTpO6e)KHBIC BCHTUJIATOPHI.

Bujaeodpuibmpl:

- [IpuHIIMn paboThl KOTIA;

- [TapoBoii koren;

- [TapoBble TYpOUHBI;

- [litams ropenku;

- KopoTkoe 3aMmbIkaHue;

- TemmooOMeHHHKH;

- Po3xur Kotia;

- 'pagupHu;

- [Ipunnun paboTsl Hacoca




- [Tpunnun paboThl 1IEeHTPOOEKHOTO HACOCA,;

- MHorOoCTYyneH4aTslii Hacoc;

- Hacoc ITHC-1.

- Xabaposckas TOLI;

- Psazanckasg ['PDOC

- DKcITyaTanus YHeprodJI0KOB;

- [IpuHnun paboThl IIMOCOCA;

- JIBuKeHHe )KUAKOCTH B pabodeM KoJece;

MeToanyeckue yKa3aHUs M0 OCBOCHHUIO M CIHILIHHBI
«CHcTeMBbI M YCTAHOBKH NMPOU3BOACTBA X0J1012)

1. Meroanueckne yka3aHusi A O0ydaroluXcs MO NJAHMPOBAHMI0O W OPraHU3ALUH
BpeMeHHU, He00X0IMMOrI0 /1JIsl 0CBOEHHUS TUCHUILINHBI.

W3yuenne peKkoMeHayeTcs HauyaTh ¢ O3HAKOMJICHHUsS ¢ pabodell mporpaMMoi JAUCHUILINHBI, €€
CTPYKTYpOH U coaep:KaHHEeM pa3leioB (MOAyJeil), GOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHTHCS C
y4eOHO-METOIMYECKUM 1 HH()OPMAIIHOHHBIM 00€CTIEYCeHNEM TUCITUILINHEIL.

Huctunnmua «CucTteMbl M yCTaHOBKM TMPOM3BOJCTBA XOJIO/Ia» COCTOUT U3 16 CBSI3aHHBIX
MEXly cO00I0 TeM, 00eCIeUNBAIOIINX OCIEI0BAaTEIbHOE U3yUEHUE MaTepuaa.

OO6yuenue no guctumminHe «CUCTEMBI U YCTAaHOBKH MPOU3BOACTBA X0JIO/1a» OCYLIECTBIISETCS B
cienyomux popmax:

1. AynurtopHble 3aHSITUS (JICKIIMH, TPAKTHYECKHUE/CEMHUHAPCKHUE 3aHATHUS ).

2. CamocrositennbHass pabora CcTyAeHTa (IOATOTOBKA K JICKIHSM, HOPAKTHYCCKHM/
OPAKTUYECKUM 3aHATHUSIM, Tectam/pedeparaM/mokiaiaMm/scce, U UHBIM (opMaM MHUCbMEHHBIX PaboT,
BBITNIOJIHEHHUE aHaIM3a KeHCOB, MHANBUAYaIbHASI KOHCYJIBTALIUS C IIPETIOAABATEIIEM).

3. UnrepakTuBHBIE (OpMBI TMPOBENCHUS 3aHATUNH  (KOJUIOKBHUYM, JICKIIHUS-IUCKYCCHS,
IPYIIIOBOE PEHIeHUE Keiica U 1p.(hopMBl).

VY4eOHbIN MaTepHa CTPYKTYPUPOBaH U U3yYeHHUE AUCLUIUIMHBI TPOU3BOANUTCS BTEMaTUYECKON
nocneaoBarenbHOCTH. KakaoMy mnpakTuyeckoMy/ CEMHHAPCKOMY 3aHATHIO M CaMOCTOSITEIbHOMY
U3yYEHHUIO MaTepuayia MpeAllecTBYeT JEeKIMs No AaHHoW Teme. OOydaromuecs caMOCTOSATENbHO
MPOBOJASAT NPEIBAPUTENBHYIO ITOATOTOBKY K 3aHITHIO, IPUHUMAIOT aKTUBHOE U TBOPUECKOE y4acTHE B
00CYX/IEHUH TEOPETHYECKUX BONPOCOB, pa3dope MNpoOJIEeMHBIX CHTyallMd M TIOMCKOB MyTeH HX
pemieHus. MHorue mnpoOiembl, H3ydaeMble B Kypce, HOCAT JIMCKYCCHOHHBIM Xapakrep, 4TO
npeJoiaracT MHTEPaKTUBHBIN XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX MTPUMEpax.

Onucanue nociae10BaTeIbHOCTH AEHCTBUIM 00yUaroIerocs:

[Ipy wu3ydeHuu Kypca cieayeT BHHMMATEIbHO CIyIIaTh M KOHCHEKTUPOBAaTh MarTepHall,
W3JIaraeMblii Ha ayJWTOPHBIX 3aHATHAX. [l €ro NOHMMaHus U KAa4eCTBEHHOI'O YCBOEHUS
pPEKOMEHTyeTCA CIIeYIOIIas MOCIEA0BAaTEIbHOCTD IEVCTBUIA:

1. [locne okoHYaHUs Y4eOHBIX 3aHATHH JUISL 3aKpeljieHUs Marepuana MPOCMOTPETh U
00lyMaTh TEKCT JIEKIUH, MPOCIYIIaHHOW CerojHs, pa3o0parh paccMoTpeHHble npumepsl (10 — 15
MHUHYT).

2. IIpy MOATOTOBKE K JIEKIMU CIEAYIOLIEro JHA MOBTOPUTh TEKCT MpeablayIlel JEeKIHH,
HOJyMaTh O TOM, Kakast MOKeT ObITh creaytomas tema (10 - 15 MunyT).

3. B Teuenue Henenu BeIOpaTh BpeMs JUIsl paboThI ¢ JIuTepaTtypoil B 6ubimoreke (mo 1

qacy).

4. Ilpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE ITOHSTHS
0 TeMe, M3YYHUTh TNPUMEpHL. Pemas KOHKPETHYIO CHTYalHio, - TPEIBAPUTEILHO MOHATH, KaKOW
TEOPETUYECCKHIA MaTepuan HYXXHO HCIOJb30BaTh. HaMeTWTh IJIaH pemieHusi, Momnpo0OBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTHueckue cuTyauuu (J1a6.paboThl).

2. Metoguyeckue ykazaHus 110 padoTe 00y4aomuxcsi BO BpeMsi IPOBeeHHUs JeKIUH.

Jlekuuu  naroT  OOydyaroIMMCS ~ CUCTEMATHU3UPOBAaHHbIE  3HAHUS 10  JUCIMILUIMHE,
KOHIIGHTPUPYIOT MX BHHMaHHE Ha HauOojiee CIOXKHBIX M BaXHBIX BoIpocax. JIekuuu OOBIYHO
U3J1aratoTcsl B TPAJULMOHHOM WM B MpoOIeMHOM cTuiie. /| cTyJeHTOB B OOJIBIIMHCTBE CIy4yacB B



npobiaemHoMm ctuie. [IpoOnemMHBI CTUIb MO3BOJIIET CTUMYJIMPOBATh AKTHBHYIO IMO3HABATEIBHYIO
NEeSTENIbHOCTh O0y4YaloIuXcsi U UX MHTEpeC K AUCHUIUIMHE, (OPMHPOBATH TBOPUECKOE MBIIIICHHE,
npuberarh K MPOTHUBOIIOCTABICHUSM U CPaBHEHUSM, JieJaTh 00OOIICHHs, aKTHBU3UPOBATh BHUMAHUE
00y4aromuXxcst MyTeM MOCTAaHOBKHU MPOOIEMHBIX BOIIPOCOB, HOOMIPATH AUCKYCCHIO.

Bo BpeMs JEeKIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIEKTHpPOBAHUE Y4eOHOTro
MaTepuaia, oopamiarb BHUMaHHe Ha (POPMYIMPOBKU U KATETOPUHU, PACKPBHIBAIOIIME CYTh TOrO HIIU
MHOTO SIBJIEHUS, WJIU TIPOLIECCOB, BBIBO/BI U IPAKTUUECKUE PEKOMEHIALIUU.

Koncnekr nexknuu jiydiine moapa3fesiTh Ha MYHKTHI, COONIOAAasl KPacHYIO CTPOKY. DTOMY B
OobIIOl cTeneH:u OyayT CocOOCTBOBATH BOMPOCHI ITUIaHA JIEKIMH, MPEII0KEHHBIC PETIOAABATEIISIM.
Cnenyer oOpamarh BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOPbIE JEJaeT MpernojaBareib, OTMeuas
HanOoJiee BaXKHbIE MOMEHTHI B JICKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAXKHO», «XOPOILIO 3alIOMHUTHY» M T.. MOXKHO A€NaTh 3TO U C MOMOLIBIO PAa3HOLBETHBIX MAapKEPOB
WIH py4eK, IOTUEPKHUBasi TEPMHUHBI U OIIPEIETICHMUSL.

I{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIlleHHWH, aOOpeBHATyp M CHMBOJIOB.
OpHako mpu nanbHeiIIel padboTe ¢ KOHCIIEKTOM CUMBOJIBI JIyUIlle 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJIS
OBICTPOrO 3pUTEILHOTO BOCIPHUITHS TEKCTA.

Pabortass Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO HCIIONB30BaTh HE TOJBKO OCHOBHYIO
JUTEPATYpPy, HO U Ty JUTEPATYPY, KOTOPYIO JOMOIHUTEIBHO PEKOMEHI0BAI IIpenoiaBaresb. IMeHHO
Takas Cepbe3Has, KpONOTiauBas padoTa C JIEKIMOHHBIM MaTEpHUajOM IO3BOJIUT INTyOOKO OBIIAJEThH
TEOPETHUYECKUM MaTEPUAIIOM.

Temaruka nekuuil gaercs B paboueil mporpaMmme JTUCHUIUIMHBIL.

3. Metoanueckue YKa3aHus o0yuyawmumcst 1o MOATOTOBKE K
NPAKTHYeCKUM/CeMHUHAPCKUM 3aHATHSIIM.

Ha npakTuyeckux/ceMUHApCKUX 3aHSATHSAX MPUBETCTBYETCS aKTHBHOE y4acTHE B OOCYKICHHUH
KOHKPETHBIX CHUTYyallWid, CIIOCOOHOCTh Ha OCHOBE TIIOJYYEHHBIX 3HAaHUH HAXOAWUTh Hamboiee
3¢ (eKTUBHBIE pEelIeHUs MOCTABIECHHBIX NPOOJIEM, YMETh HAXOJUTh TMOJE3HBIH OMOTHUTEIbHBIN
MaTepuai 1o TEMATUKE CEMUHAPCKUX 3aHSITHM.

CryneHTy peKOMEHyETCsl CaeayIonas cXxema IMoArOTOBKH K CEMMHAPCKOMY 3aHSATHIO:

1. O3HakOMJIEHHE C IUJIAaHOM [PaKTUYECKOI0/CEMUHAPCKOTO 3aHsTHs, KOTOPBIM OTpa)aer
COJIEP/KaHUEIPETIOKEHHON TEMBI;

2. IlpopaboTaTh KOHCIIEKT JIEKIIHIA;

3. IIpounTaTh OCHOBHYIO U JOTIOJIHUTEIBHYIO JIUTEPATYPY.

B nporecce noAroToBKM K MPaKTUYECKUM 3aHATHSIM, HEOOXOAMMO 00paTUTh 0COO00EBHUMAaHNE
Ha  CaMOCTOSITEIbBHOE  M3y4YE€HHE PEKOMEHJIOBaHHOW  juTepaTypel. Ilpm  Bcell  moisiHOTE
KOHCIIEKTUPOBAHUS JIEKIIUM B HEH HEBO3MOXHO U3JIOKUTh BECh MaTepHall U3-3a JINMUTA ayJUTOPHBIX
yacoB. [loaTomy camocrostenbHas pabota ¢ YydeOHUKaMH, Y4eOHBIMH TOCOOMSIMM, Hay4HOM,
CIPAaBOYHOM JIMTEpaTypol, MaTepuaiaMy NMepUoINYEeCKUX M3aHui U VIHTepHeTa sBisercs Hauboee
3¢ ()EeKTUBHBIM  METOJOM  TMOJYYCHHUS JOMOJHUTEIBHBIX  3HAHWM, TIO3BOJIAET 3HAYUTEIHHO
aKTHUBU3MPOBATh TIPOIIECC OBJIAJACHUS HHPOpPMAIMEl, CocoOCTByeT Ooliee TIIyOOKOMY YCBOCHHIO
U3y4aeMoro Marepuana, (popMupyeT y CTYJCHTOB OTHOILIEHHE K KOHKpeTHOW mpoOieme. Bce HOBBIE
MOHATHUS MO H3y4aeMOH TeMe HEOOXOAMMO BbIyYUTh HAU3yCThb M BHECTU B IJIOCCApUM, KOTOPHIH
1esiecoo0pa3Ho BECTH € CaMOro Havasia u3y4eHus Kypca;

4. OTBEeTUTH Ha BOMPOCHI TUIAHA IPAKTUIECKOT0/CEMUHAPCKOTO 3aHSITHS,

5. BBINIOJIHUTE JJOMAITHEE 3aJaHue;

6. [IpopaboTaTh TECTOBBIC 3a/IaHUS U 33/1a4H;

7. Ipu 3atpyaHeHUsIX cHOPMYITHPOBATH BOMPOCHI K IPETIOAABATEIIIO.

Pesynbrat Takoil paboThl JOJIKEH MPOSIBUTHCS B CIIOCOOHOCTH CTY/IEHTa CBOOOTHO OTBETUTH Ha
TEOPETUYECKHE BOMPOCHl MPAKTHKYMa, BBICTYNAaThb U YYacTBOBAaTh B KOJUIGKTHBHOM OOCYKIIEHUU
BOIPOCOB M3Y4a€MOW TEMbl, MPABWIbHO BBIMOJHIATh, NPAKTHUYECKHUE 3aJaHUsS W WHBIE 3aJaHus,
KOTOpBIE JAOTCS B OHJIE OIEHOYHBIX CPECTB AUCIUTIIHHBI.

3. MeToanveckue yKa3zaHus 00y4arOUMMCS M0 OPTaHU3AIUM CAMOCTOSITeIbHOI padoThl.
Ilenp opraHuM3anMu caMOCTOATENBHOM paboTel 1Mo aucuuiuinHe «CHCTeMBl U YCTaHOBKHU
IPOM3BOJICTBA XOJOAa» - 3TO YIIyOJieHHe U pacIlMpeHre 3HaAHUK B 00JaCTH KOHCTPYKLUH, pacyeToB
TEIUIOBBIX JBUraTeneil XoiaoqocHaOxkeHus; (GOpMUPOBaHME HaBbIKA M MHTEpPECa K CaMOCTOSITEIbHOU



IIO3HABATEJIbHOM 1€ATEIbHOCTH.

CamocTosTenbHas paboTa 00yJaronuxcs SBISETCS BaXKHEHIIIMM BUJIOM OCBOECHMSI COACPHKAHUS
JUCITUTIMHBI, TIOJTOTOBKH K MPAaKTHYECKUM 3aHATHSIM U K KOHTPOJIBHOU paboTe. Crofa ke OTHOCSTCS
U CaMOCTOSTENbHOE yriyOJeHHOoe wu3yueHue TeM JuciuiuiHbl. CamocrosiTenbHas pabota
IpeCTaBIsieT COOOW TMOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 0OOpa3oBaTelIbHOTO Ipolecca U
HOCHUT HCCIIEIOBAaTEIbCKUI XapakTep, 4TO IMOCIY>XUT B OyIylleM OCHOBaHUEM Uil HalHCAHUS
BBIITYCKHON KBaTH(PUKAIIMOHHON paboThl, MPAKTHYECKOTO IPUMEHEHHUS TIOTYYESHHBIX 3HAHHUH.

Opranuzaiys caMOCTOSITENbHON paboThl 00YUaIOIINXCs OPUEHTUPYETCS HAa aKTUBHBIE METOIbI
OBJIAJICHUS] 3HAHUAMHU, PA3BUTUE TBOPUYECKUX CIOCOOHOCTEH, MmepexoA OT MOTOYHOIo K
WH/IMBUIYIU3UPOBAHHOMY OOYUEHHIO, C YUYETOM IMOTPEOHOCTEN H BO3MOKHOCTEH JTMUYHOCTH.

[IpaBuiibHas OpraHu3alvs CaMOCTOATEIbHBIX YUYEOHBIX 3aHATUH, HMX CHCTEMaTHYHOCTD,
nenecooOpasHoe MIaHUPOBaHUWE pabodero BPEMEHHU II03BOJIAET CTYJAEHTaM pAa3BUBATh yMEHUS H
HABbIKM B YCBOCHHHM M CHUCTEMaTH3al[MU MPUOOpETaeMbIX 3HAHMM, 00ecreyrBaTh BHICOKUN YPOBEHb
yCIIEBaEMOCTH B MEPHO 00yUEHUs, TOTyUYUTh HABBIKH MOBBIIICHUS TPOPECCHOHATIBHOTO YPOBHSI.

[TonroroBka K MPAaKTUYECKOMY 3aHSATHIO BKIIOYAET, KpoMe MpOopabOTKHM KOHCIEKTa H
IpEe3CHTAlUU JIEKI[UH, MOMCK JUTEpaTyphbl (IO PEKOMEHJOBAHHBIM CIIMCKaM U CaMOCTOSITENIBHO),
MOJATOTOBKY 3arOTOBOK Ui BBICTYIUIEHMH IO BOIPOCaM, BBIHOCUMBIM JJIsi OOCYXIEHHUS IO
KOHKpETHOH TeMe. Takue 3aroTOBKM MOTYT BKJIIOYAaTh LUTAThl, (DaKTbhl, COIOCTABIIEHUE PA3IUUHBIX
no3uIMii, coOCTBeHHBIE MbIcAH. Ecnu mnpobrema 3aMHTEpecoBajga 00ydYarolIerocs, OH MOXET
HOJTOTOBUTH pedepaT U BHICTYNIUTh C HUM Ha NPAKTUYECKOM 3aHATUHU. [IpakTHueckoe 3aHsITHE - 3TO,
NpekIe BCEro, AMCKyccHs, OOCYXIE€HHE KOHKPETHOM CUTyallud, TO €CTh IMPEAINOoJiaracT yMEHHE
BHHUMATEJIbHO CIIyIIaTh WIEHOB MaJION TPYMIBI M MOJEPATOpa, a TAKXKE CTapaThCsl BBICKAa3aThb CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIE UJIEU U MPEIOKEHUS, YTOYHAITh U 33[]aBaTh BOMPOCH KOJIEram
10 00CYKICHUIO.

[Ipy moAroToBKE K KOHTPOJBHOW paboTe OO0y4aroUIuiicsi IOJDKEH TOBTOPATH MPONICHHBIN
MaTreprag B CTPOIOM COOTBETCTBHM C Y4YeOHOW NPOTrpaMMOi, HCHOJB3ys KOHCIEKT JIEKIUH U
JIUTEepaTypy, PEKOMEHIOBaHHYIO mpemnofaBaTeneM. [Ipu HEOOXOAMMOCTH MOXHO OOpaTUTHCS 3a
KOHCYJIbTalle U METOIMYECKON MOMOUIBIO K IPEI01aBaTENIo.

CamocrosTenbHas paboTa peaau3yercs:

— HEMOCPEICTBEHHO B MPOIIECCE ay IMTOPHBIX 3aHATUHN - HA JEKIUAX, IPAKTUUECKUX 3aHATHUSAX;

— B KOHTaKTe C IMpernojaBaTelieM BHE PaMOK PACIHCAHUS - HA KOHCYJNbTALHUAX MO YYEOHBIM
BOIPOCaM, B XOJI€ TBOPYECKHMX KOHTAKTOB, MPHU JHUKBUAAIMU 3a0JDKEHHOCTEH, NMPU BHIIOJHEHUU
WHJUBUTyaJIbHBIX 33JJaHUM U T.J.

- B Oubnuoreke, naoma, Ha Kadeape TMpU BHITOJIHCHUH OOyYaOIIUMCS Y4YeOHBIX U
MpPaKTUYECKHX 3a]1ay.

Bunast CPC u kpuTepuu O1ieHOK
(mo 6amnbHO-periTunroBOi cucteme [ THTY, CPC onenuBaercs B 15 6anioB)

1. Pedepar

2. Joknang

3. Occe

4. YwuyacTtre B MEpPOIPHUATHIX

Tembl 111 CaMOCTOSITENIBHOM pabOTHl TPOIMUCAHBI B pabodeil MporpaMMe TUCIUTUIAHEIL.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYaAIOIUMCSI CaMOCTOATEIbHOW pPaOOTHI SBISIETCS
3JIEKTPOHHAS WH()OPMAITMOHHO-00pa30BaTeIbHAS CPe/la YHUBEPCUTETA, KOTOPasi 00eCIednBaeT JOCTYII
K YyueOHBIM IIJJaHaM, pa0oyuM TMporpaMMaM AWCHUIUIUH (MOIyned), TpPaKTHK, K H3TaHUIM
AJICKTPOHHBIX OMOJIMOTEYHBIX CUCTEM.
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