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1. llear u 3agauym AUCHUIJINHBI:

OcHoBHas1 nejb Kypcea: «CHCTEMBI M YCTAaHOBKH TPOHM3BOJICTBA XOJIO/a» SIBISIETCS ()OPMHPOBAHUE Y
CTYJCHTOB HEOOXOJUMBIX 3HAHWIA KOHCTPYKIIMM, PACUETOB YCTAaHOBOK M CHUCTEM XOJIOJOCHA0XKEHUS, a
TaKXe BhIpaOOTKA YMEHUsI HAJISKHOW IKCILTyaTallid 3TOr0 000pyJOBaHUs, U3YYEHUE METOJOB pacyerTa,
MPOSKTUPOBAHUS M IKCIUTyaTalldd XOJOAWUJIBHBIX YCTAHOBOK M CHCTEM. V3ydeHHE TEOpEeTUYECKHX U
TEXHUYECKUX OCHOB pPAa0OTHI PA3IMYHOTO THIIA XOJOJMJIBHBIX MAalluH (HACOCOB, BEHTHIISTOPOB,
KOMIIPECCOPOB) W  TEIUIOBBIX JBUTATENICH, WCIOIB3YEMBIX B TEIUIOIHEPTETUYCCKOM OTpaciu,
0COOEHHOCTEH WX AKCIUTyaTalllK, IPUHIUIIOB BHIOOPA THIIOB MAIIMH JJI1 KOHKPETHBIX YHEPTETHUECKUX
CUCTEM, 00eCTIEYNBAIOIINX BBICOKYIO A(()EKTUBHOCTh M HAJIS)KHOCTh pabOThI YCTAHOBOK.

3ajaud  AUCHUILUIMHBI:  3HAKOMCTBO  OOYYAIOIIMXCS  OCHOBHBIM  TEPMOJWHAMUYECKUM U

ra3olMHaMUYeCKUM MpPUHLUIAMUA paboThl YCTAHOBOK IMPOM3BOJCTBA XOJ0Ja, KOMIIPECCOPOB,
BEHTUWJISITOPOB, TMApOBBIX M Ta30BbIX TYpOMH U YCTAHOBOK, MNPUOOpETeHHE 3HAHUW M  TOHATUH O
HA3HAYCHUH W YCTPOWCTBE XOJIOJAMIBHOW TEXHHKH, (U3MUYECKUX TMPUHIUINAX MOJYUYECHUS HUZKHX
TEeMIlepaTyp, THUMAX M IUKJIAX XOJIOAWIBHBIX MAIIUH, OCHOBHBIE M BCIIOMOTATEIBHBIX 3JIEMEHTaX
XOJIOIMJIBHBIX YCTAHOBOK. BbisBNeHue Hanboiee NepCrneKTUBHBIX, IEPEOBbIX TEXHUUECKUX PEIICHUI,
MO3BOJIAIOIINX MMOBBICUTH SHEPTro3(PPEeKTUBHOCTD U HA/IEKHOCTH CUCTEM XOJIOI0CHAOKEHUSI.

OOydenue MeToaM aHaj3a OCOOCHHOCTEH Pa3IMYHBIX CIIOCOOOB MOJTYYEHHUSI HCKYCCTBEHHOTO XO0JIO/a,
a TaKk)Ke He0OXOAMMBbIE TEXHUYECKUE CPEACTBA TOJIYUCHHUS U IPUMEHEHUS X0JI0/1a.

pabouux XapaKTepUCTUK HArHeTaTeliel W TEIJIOBBIX JBUTATENIeM M OIEHKAa WX BIUSHUS Ha
3¢ dexTUBHOCTh TemnosHepreTuuecknx cucreM. OCBOeHHUs CTYJAEHTaMH METOJOB pacueTra OCHOBHOIO
000py/10BaHUs U MPaBUJIaM €ro SKCILTyaTalliyd U PEMOHTA.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

Vuebnas mucunmuimHa «CHCTEMBI M YCTaHOBKHM IIPOM3BOJCTBA XOJOAa» SABISIETCS 00s3aTeNbHOMN
JUCHUIUIMHON YacTH GopMHUpYyEeMON ydacTHUKaMU 00pa30BaTeNIbHBIX OTHOLIECHHUH B yueOHOM Iutane OI1
HanpasieHuss 13.03.01 «TemosHepreTka M TEIUIOTEXHHWKA» U MPEAYyCMOTpeHa JUIsl U3y4deHHs B [
ceMecTpe Kypca, 0asupyeTcs Ha 3HAHUM OOLIETEXHHYECKHX U CHELUAIbHBIX JUCLUIUIMH: «XHUMHUSI»,
«Duzuka», «Bpicmag marematuka», «lIpuknagHas mexaHukay, «TexHuyeckas TEPMOIUHAMUKAY,
«['uaporazoauHaMuKay.

2. Ilepeyens mJIaHMpYyeMBbIX pe3yJbTAaTOB O0y4YeHMs 10 JAUCHHUILUIMHE (MOAYJIIO),

COOTHECECHHBIX ¢ HHAUKATOPAMHU JOCTUKCHUS KOMIIEeTEeHIIMIA.



Taoauna 1

Koa mo ®I'OC

NHauKaTOPBI 10CTHKEHHS

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 TerI0TeXHUIECKUX
YCTaHOBOK U CUCTEM;

- OIIK-3.4.
JleMOHCTpHUpYyET NIOHUMAHUE
OCHOBHBIX 3aKOHOB
TEPMOJAMHAMUKY U
TEPMOJIMHAMUYECKHX
COOTHOIICHHII;

- OIIK-3.5. [Ipumensier
3HAHUS OCHOB
TEPMOJIUHAMUKH JIJIs
pacyeToB
TEPMOIMHAMHYECKUX
MPOIIECCOB, LIMKJIOB U UX
MoKa3aTelIeii;

—  OIIK-3.6.
JleMOHCTpHpYyeT TOHUMaHKE
OCHOBHBbBIX 3aKOHOB U
Croco00B MepeHoca Tera0ThI
1 MaccChl;

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

3HaTh:
- TEPMOJTUHAMUYECKHE OCHOBBI
JEHCTBUSI M YCIIOBHS DKCILTyaTallluK
XOJIOIMIBHBIX MAIITUH M YCTAHOBOK;
- MPOUCXOJIAIINE B XOJIOAWIbHON
TEXHOJIOTHH TEIIO- K MAaCCOOOMEHHBIE
nporecchl ¥ Buabl 3 pekTuBHO
MPUMEHSEMBIX TETUIOU30TUPYIONINX
MaTepuasoB;
- CXeMa dHepPreTUYeCcKoro OajgaHca
CUCTEMBI TPUTCHEPAIUH C
nucrojp3oBanuem ITKXM.

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

XO0JIOJOCHA0KCHHUS;

- OTIPENICTIATh SHEPreTHUYECKYIO
3¢ (HEeKTHBHOCTH YCTaHOBKU
XOJIOJWIBHBIX MAaIIMH B  CHCTEMax
TpUT€HEPaLUH.

- IPUMEHSTH PEKUM COBMECTHOTO
ormycka termioTel Ha [[BC u
OXJIKICHUE TTOMEIICHUH.

Biaagern:
- HaBbIKaMHU BbIOOPA ONTHUMAaJIbHOM
KOH(UTYpALUU, CXEMHBIX PEelIeHUN 1
000pyI0OBaHUS CUCTEM
XO0JIOJIOCHA0KEHUS;
- METOJIMKOH J3KCEPreTUYECKOTO
aHaym3a paboThl XOJIOAMUILHON MaIIUHbI
Y TETJIOBOTO HACOCa;
- METOJMKON pacyeTra TEeOpPeTHYECKOIrOo

HUKJIa OJHOCTYTIEHYATOMN
[IapOKOMIIPECCOPHOU XOJIOTUIJIBHOU
MaIIHBI,

- HaBBIKAMH BBIOOpa  COBPEMEHHOI
CHCTEMBbl TpPUTEHEpAlMu Kak crocoba
YBEJIUYCHUS 9HEprod(pPeKTUBHOCTH,
pentabenpHOCTH  ToBBIeHUST  KITJ[
TOC, TOL u ADC cHUXEHUS PUCKOB U
YIIPABJICHUS 3aTpaTaMu Ha

9HEPrOpeCypCHI.




4. O0beM AMCHMIJIMHBI U BBl Y4eOHOH padoThl

Taoauna 2
Bcero Cemectpbl
Bupa yueOHoii padoThl 4acos/ 324. e/. 7 5
(0J0]0) 300 (010]0) 300
KonrakTHas pa6oTa (Bcero) 51/1,42 12/0,33 51/1,42 12/0,33
B Tom unce:
Jlexuum 34/0,95 8/0,21 34/0,95 8/0,21
[TpakTHYyecKue 3aHATHS 17/0,47 4/0,12 17/0,47 4/0,12
CeMuHapbl
JlaGopaTopHbie pabOThI
CamocTosiTeJIbHas padoTa (Bcero) 57/1,58 96/2,67 57/1,58 96/2,67
B ToM uucne:
KypcoBas pabota (mpoekr)
Pacuerno-rpaduueckre paboTsl
TP
Pedepatsr 21/0,5 42/1,2 21/0,5 42/1,2
Jloknassl
[Ipe3enTanunu
U (unu) opyeue 6uovi camocmosmenvHol pabomoi:
[ToxroroBka k 1a00PaTOPHBIM paboTaM
[ToaroroBKa K MPaKTHYECKUM 3aHITHSAM 18/0,5 18//0,5 18/0,5 18/0,5
IToAroTroBKa K 3a4eTy 18/0,5 36/1,0 18/0,5 36/1,0
IlogroroBka K 3K3amMeny
Buja oTyeTHOCTH 3a4er 3a4yer 3a4er 3a4er
OBIas TPYI0eMKOCTS BCEI'O B yacax 108 108 108 108
BCEI'O B 3au.
JTACHHUILINHBI 3 3 3 3
eTMHHUIAX
5. Conep:xanne QM CHUINIAHBI
5.1 Pa3gessl AMCHMIIIMHLI U BUABI 3aHATHH
Tadoauna 3
Ne HaumeHnoBanue pa3aesa Hacet Hacer npaﬂiﬁﬁim Bcero uyacos
n/n | JUMCUMILUIMHBI 0 ceMecTpam Hef::,?::ﬁm Haﬁ:f:;:f,’; o (Cel‘::::fzgﬂx)
O0®0 | 300 | O®O | 300 | OPO | 300 | OPO | 390
Knaccudukanms
HarHeTaTeJIbHBIX
1 | pacHIMPUTENLHBIX MAIIIKH.
[IMKJTBI TEMIOBBIX JIBUTATENICH U 2 1 1 1 3 2
YCTaHOBOK.
5 TepMoagrHaAMU4YeCKHE OCHOBBI
XOJIOIUIBHBIX MAaITHH
3 Tumsr XOJIOJMITBHBIX MALIHH 1 2 1 1 3 1
MIPUHITUIIBI ICHCTBHS




KomMmmpeccopb! X0n0AHIbHBIX
MaIIiH

TennooOMeHHBIE anmapaThl
XOJOANJIBbHBIX MalllTH

OxJtax1aeMbie COOPYKEHHSI U
XOJIOIMJIBHOE 000pYyIOBAHUE.

Temo- 1 MaccooOMeHHbIE
MPOLECCHI B XOJIOIHJIBHOM
TEXHOJIOTHU

Meroauku pac4eToB
XOJIOIWJIBHBIX MAlINH

Mertoauku pacyeToB
MapOKOMIIPECCOPHBIX TEIJIOBBIX
HAacOCOB

10

DKCcepreTUYecKuil aHaius
paboThI XOJIOIMIILHOW MAIIUHBI
U TEIJIOBOTO HAcoca

11

CocrositHue U IEPCTICKTUBBI
MIPUMEHEHUS] MUKPOKaHATbHBIX
TEXHOJIOTUN

12

KoHCTpyKIINK XO0IO0MIEHUKOB.
TerutoBoii OanaHc.

13

X0IoaMIbHOE TEXHOIOTHUECKOE
o0opyioBaHUE

14

TpureHepalmoOHHbBIE HICTOYHUKH
9HEpProcHa0KEeHUs

15

Tpurenepanus kak crnocod
CHI)KCHUS PHCKOB H
yIIpaBIICHUS 3aTpaTaMH Ha
9HEPropecypchl

16

AHanus paboTbl
TeIUI0(UKAIITOHHBIX
TypOOYCTaHOBOK B COCTaBe
CHCTEMbI TPUTCHEPALIUU

17

CxeMa sHepreTuuecKoro
OajaHca CUCTEMEI
TPUTEHEPALINH C
ncnoab3zoBanrem ITKXM.

UTOI'O:

34

17

48

12




5.2 JIeKMOHHBIE 3AHATUA

Taoauna 4

HaumeHoBaHue pa3jaesa
JUCIHUILINHDI

Conep:xanue pasaena

2

3

Knaccudukanms
HarHeTaTeIbHbIX U
pacCIIUPUTENIbHBIX MAIIIHH.
IIukbl TENMIOBBIX JBUTATECH
Y YCTaHOBOK.

Bungpr  TemnmoBeix — aBurareneid.  LuMKIBI  TEIIOBBIX
JIBUTaTeJIel C BHEIIHUM W BHYTPEHHUM CrOpPAaHUEM.
OCHOBBI TEOPETUYECKOTO IHUKJIA, TEPMUYECKUN K.11.]1. Buapl
K.ILJ. 1ukiaa. Hukiael napoTypOUHHBIX YCTAaHOBOK, aHAIH3
X pa3BUTHS H OIlICHKAa TEPMOIMHAMHYECKOM
sbdexkruBaocTH. CpaBHEHHE I[HKIOB Ta30TYpPOMHHBIX
YCTAaHOBOK W  IHKJIOB TNapOTypOMHHBIX  YCTAHOBOK.
B03M0XXHOCTH HMX COBMECTHOI'O HMCIIOJIL30BaHUS. I[MKIIBI
ra3oTypOMHHBIX YCTaHOBOK, HX Kiaccudukanms,
CpaBHEHHE U OCHOBHBIE IMOKA3aTEIH I[IUKJIOB.

TepMOI[I/IHaMI/ILICCKI/Ie OCHOBBI
XOJOJHJIbHBIX MallluH

TepMoaMHAMUYECKUN IMKJI XOJOAWIBHBIX MamuH. Pacder
IIHUKJIa XOJIOAUJIBHBIX MAIIIMH. HpI/IHL[I/IH ﬂeﬁCTBHH HapOBbIX
KOMITPECCHOHHBIX XOJIOAMIBHBIX MAIIIKH.
Cucrema OXJIAKICHUS XOJIOIUIBLHOMN
XoJoauIbHbIE areHThI U XJIaJJOHOCHUTEIIH.

YCTaHOBKHU.

THIIBI XOIOMWIBHBIX MAIIWMH U
MIPUHITUTIBI ICUCTBUS

["a30BBIC ¥ BUXPEBBIC XOJIOIUIHHBIC MAIIIUHEI.
KommpeccroHHBIE TapOBbIe XOJIOAUIbHBIC MAIIUHBI.
AOCOpOLIMOHHBIE 1 COPOITMOHHBIC XOJOAMIbHBIC MAIIIHBI.
[Tapo3KeKTOPHBIE XOJIOAWIbHBIC MalUHbI. MICTIbITaTeIbHBIC
XOJIOJMIIBHBIC YCTAHOBKHU. VICKYCCTBCHHBIC JIC/ISTHBIC KATKH.
KonnummonupoBanue. Boszayxa OmnpecHeHHE COJICHOU
Bonbl. [IpuMeneHuwe xoioma B MmemuiunHe. [IpuMeHeHue
X0J10/1a B MAIIIMHOCTPOCHHH.

KOMHpCCCOpLI XOJIOAUJIBHBIX
MalIuH

Komnpeccopsl. Knaccudukanus mo npuHIuMy JIeHCTBHS.
Komnpeccopsl 00BEMHOTO THUIIA. Komnpeccopsr
KMHEeTH4deckoro tuma. [lpeumymniectBa M HEZOCTaTKU
OTJIENbHBIX THUIIOB MAIIMH B CPaBHEHUHM C JIONACTHBIMHU
mampHaMu.  Cxembl MalmidH ~ OOBEMHOTO THNA U
TypOokommipeccopoB.  OCHOBHbIE  MOHSATHS.  THUIBI
KOMIIPECCOPOB. TepMoauHaMuKa  KOMIIPECCOPHOTO
mpoiiecca. Koaddurmentsr  momesHoro  neucTBHs
KoMrpeccopoB.  OxnaxnaeHue. CTynmeHyaToe  CXKaTue.
KomnuectBo  crymeneil.  IIpomexyTrouHoe maBieHUE.
XapakTEepUCTUKH JIOMACTHBIX KomIipeccopos. Ilepecuer
XapakTepucTuK. OCOOEHHOCTH PETYIUPOBAaHUS JIOMACTHBIX
kommpeccopoB. LlenTpoOexnble kommpeccopbl. CTyneHb
LEHTPOOEIKHOTO KOMIIpeccopa. MomHoCTb
EHTPOOEKHOTO Kommpeccopa. I[lpubnmxeHHBIM pacueT
cryneHd. KoHCTpyKIIMH 1IEHTPOOEKHBIX KOMIIPECCOPOB.
[TopuiHeBbIe KOMIIpeccOpsl. PoTanmoHHBIE KOMIIPECCOPBI.
BunToBble Komnpeccopsl. TypOoKoMIpeccopsl.

TennmooOMeHHble  anmaparsbl
XOJOAUIBHBIX MAIIUH

Konnencaropsl. Mcnapurenu. Oxuaxjparonye mnpuOOpSI.
BcnomoratensHoe 000pyn0BaHUE XOJOAUIBHBIX MalIMH U
YCTaHOBOK. ATperarbl X0JIOAWIBHBIX MAllIMH U YCTaHOBOK.




3

OxJaxaeMble COOPYKEHUS U
XOJIONMIIBHOE 000pyJOBaHHE.

Knaccudukanus XOJIOTUTHHUKOB TUTSE MTUTIIEBBIX
npoAaykToB. Oxyaxmaromuye Ccpeabl, HUX CBOMCTBA U
napameTpsl. [Ipubopsl U3MEpEeHUs 1 KOHTPOJIS TapaMeTPOB
OXJIAKJAIOUMX cpeq W npoayktoB. KoucTpykuuu
XOJIOIMITBHUKOB. MexaHHu3aIus MoTrpy309HO-Pa3rpy30UHbIX
paboT M TPaHCHOPTHO-CKJIAACKUX OINepanuid. TeraoBou
0amaHC OXJIKIAEMBIX MOMEIIEHUH, CUCTEMBI OXJIKICHUS
XOJIONMWJIBHBIX ~Kamep, CIOCOObl OTBOAA TEIUIOTHI OT
noTpedurenss xosoja. XOJOAUIbHOE TEXHOJOTUYECKOe
o0opyznoBanue. XOJOAWIBHOE TOProBo€ 000PYIOBaHUE.
CriocoObl 1 060pyIOBaHNE OE3MAIIMHHOTO OXJIAXKICHHUS .

Temo- u MaccooOMeHHbIE
MPOLECCHI B XOJIOIHIBHOM
TEXHOJIOTHU

Oxnaxpamomue cpexpl HUX CBOWCTBA M IapaMeTpsl
["a3000pa3Has OXJIaXK1arouias cpena. Kunkas
oxJaxaarolas cpena. TBepaas oxJjaxaarolas cpea.
TennoBoir pacuer 1mpouecca OxjiaxiaeHus. TeruioBon
pacuer mpolecca 3aMoOpakuBaHMs. Temo- U MaccooOMeH
IIPU XOJOIWIBHOM XpaHeHHH. Temio- u MaccooOMeH mpu
pasMOpaKUBaHUH.

Meroauku pac4eToB
XOJIOIWJIBHBIX MallINH

Cxema, TeopeTHdeCcKuil LIMKII, TPUHLIUIT AEUCTBUS

Y OCHOBHBIE ITPOLIECCHI OTHOCTYIIEHYATON
MMapOKOMIIPECCOPHON XOJIOIUIBHON MAIIMHBI.

Metonuka pacuera TEOPETUYECKOIO LKJIa
OJHOCTYIIEHYAaTOW  ITAPOKOMIIPECCOPHOM  XOJIOAWJIBHOM
MaIlUHBI.

Cxema, JCHUCTBUTENBHBIN MK, NPUHIUI JACHUCTBUS U
OCHOBHBIE IIPOLIECCHI OJITHOCTYIIEHYaTOU
MMapOKOMIIPECCOPHON XOJIOIUIBHON MAIIMHBI.

Meronuka pacuera JIECTBUTEIILHOTO LUKJIa
OJHOCTYIIEHYATOW  ITAPOKOMIIPECCOPHOM  XOJIOAWJIBHOM
MallIMHBI.

Meroauku pac4eToB
IIapOKOMIIPECCOPHBIX
TEIJIOBBIX HACOCOB

Cxema, TEOPETHYECCKUU IHMKJ, MPUHIUN JEHCTBUS U
OCHOBHBbIC MPOLIECCHI OJTHOCTYIIEHYATOT O
MapOKOMIIPECCOPHOTO TEMIOBOTO HACOCA.

MeTtoauka pacuera TEOPETUYECKOTO UKJIa
OAHOCTYNEHYATOTO0  MapOKOMIIPECCOPHOTO  TEMJIOBOTO
Hacoca.

Cxema, JEHCTBUTENBHBIN IHKJ, TNPUHIUN JEHCTBUS U
OCHOBHBIE IIPOLECCHI OAHOCTYIIEHYaTOr 0
MapOKOMIIPECCOPHOTO TEMIOBOTO HACOCA.

MeTtoauka pacuera JEUCTBUTEIIHLHOTO IUKJIa
OJHOCTYNEHYaTOTO0  MapOKOMIIPECCOPHOTO  TEMJIOBOTO
Hacoca

10

DKcepreTuuecKui aHaIN3
paboThl XOJIOMITHHOU
MAaIIMHbBI ¥ TeTJIOBOTO HAcoca

Mertoanka SKCEpreTHYeCKOro aHaamu3a padboThl
XOJIOAUIBHOM MAIlIMHEI M TEILIOBOTO HACOCa

11

CocrosiHue W TEpPCHIEKTUBBI
MIPUMEHEHUS
MHUKPOKaHATBHBIX
TEXHOJIOTUM

KoHcTpykiuss ¥ mOpuUHOUI JEHCTBUS MUKPOKAaHAJIBHOTO
TEII000OMEHHUKA. PexuMbl TedeHus AByX(a3HbIX MOTOKOB
B MHKpOKaHaiax. PeBepc moToka B MHUKpOKaHale.
TenmooOMeH mnpu KumeHun xmagareHtTa Rl134a B
MUKpOKaHaJIe.




3

12

Koncrpykuun
XOJIOIUIBHUKOB.
OanaHc.

Tenmosoii

KoHncTpykiun xononaunbHUKOB. HapyxHble orpaxaaromue
KOHCTPYKIMHU. BHyTpeHHHME orpaiaromue KOHCTPYKIHH.
TGHHOI/I?)OJI}ILII/IOHHBIG MaTcpualbl. FI/IILPOI/BO.HHL[I/IOHHBIG
Marepuaisl. TernoBoi 6anaHc 0XJIaKaaeMOTO ITOMELICHUS.
Cucremsbl OXJIAXKACHUA XOJIOAUJIBHBIX KaMEp. OTrauBanue
cHeroBoid  myOpl. CmocoObl  OTBOA@  TEIUIOTHI  OT
NOTpeOUTENS X0I0Aa.

13

XO0JIOIUIILHOE
TEXHOJIOTHYECKOE
obopynoBaHue

Boznymneile  Mopo3wibHbIE — anmaparbl.  KOHTakTHbIE
MOpO3WiIbHBIE ammapaTel. CyOnMMAaIMOHHBIE CYIIUIbHBIC
YCTaHOBKH. TexHonoruueckue KOHIUIIHOHEPBHI.
OxaxkJIeHue BOJHBIM JIbJAOM. JIbJOCOISIHOE OXJIaXKICHHE.
OxJlaxaeHue XOJIOJ0aKKyMYJIsITOpaMU C  SBTEKTHKOM.
OxnaxJieHue CyXum JipJioM. McnapurenbHoe oXJaxaeHue.
TemnepatypHblii peKUM paboThI
MApOKOMIIPECCUOHHOM XOJOAWIbHOM MamuHbl. [lopsmok
pacuera XOJIOIUIBHON MAaIIUHBI. Cxema
xonogocHabxkenus. [Togdbop 6akoB 1 HACOCOB.

14

TpI/IFeHepaHI/IOHHHC
HCTOYHHUKH 3HCpFOCHa6)KCHI/I$I

Bungsr TeHEpaInu. Hcnonw3oBanne

TPUTE€HEPALIMOHHBIX YCTaHOBOK. [IpeumymectBa
TPUreHEPAllMOHHBIX YCTaHOBOK. CucTema yIlpaBieHUs U
MOHMTOPHHIa KOT€HEPALMOHHBIX YCTaHOBOK. CoOCTBEHHAs
reHepanus 3JIEKTPOIHEPI UH. Koreneparus.
Tpurenepanuonsas cucrema. Cxema tpureHepauuu. ['TTY
Janbacher.  Kotibl-yrunuzaropel. ABXM  Thermax.
O6opynoBanue NCT. [IpuHnunuansHbIe CXEMBI
TpUreHEpaLtu. PeanuzoBanHble IIPOEKTHI o
TpereHepauuu. TexXHUKO-3KOHOMHYECKOe O00OCHOBAaHHE.
ITpumep peanuzanuu npoekra AO “Termunoe”.
[TapoxkommnpeccuonHast xonoauiapHas MamuHa (IIXM).
AOCOpOIIMOHHBIE  XOJOAMJbHBIE ~ MamuHbl. — Cxema
OpOMHCTOIMUTHEBOMN XOJIOAUIBHON YCTAHOBKH.
DHepreTuyeckas 3¢ (HeKTUBHOCTh abcopOIIMOHHO-
pPE30pOIIMOHHON  XOJIOAMJIBHOM MallMHBI B CHCTEME
TPUTE€HEPALIMHA MAJION DHEPIETHUKH.
Cucrema TpureHepauuud Juisi (QEepMepCcKOro Xo3siicTaa.
Bbi0op cxembl XONOIMIBHOM MallluHBL. DHepreTudeckas
3¢ (HEeKTUBHOCTH APXM. [Ipumepsr pacyeToB
HHEPreTu4ecKoi 3¢ (HpeKTUBHOCTH.
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Tpurenepamuss kak crnocod
CHIDKEHHUSI PHICKOB 17§
yIpaBJIeHUs] 3aTpaTaMd  Ha
HEPropecypChl

Pexkynepaniun  BTOPUYHBIX  DHEPropecypcoB —  JUIA
COKpAILEHUS 3aTPaT Ha 3JIEKTPOIHEPTHIO.
CpaBHeHue apOKOMIIPECCHOHHOMN u

HaPOKOHHCHcaHHOHHOﬁ CHUCTCM.




3
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Pacuer  mokasareneii = paboThl  TEMIO(PHUKALMOHHBIX
TypOOyCTaHOBOK B JIETHUH MEpUOA TpU  HAIUYUH
npucoeanHeHHo! Kk TOL] XxonoauibHOM Harpy3KH.

[TpuHnunuanpHass cxemMa BKIKOYEHUS aO0copOLUOHHON

AHanu3 pabote! | XOMOJHIEHOH MAIIMHEl B CHCTEMY LEHTPATN30BAaHHOIO

TETUIO(UKAITMOHHBIX

otnycka Temiorel oT TOIl ¢ ropsuelr Bomou. Pexum

Typ6OYCTAHOBOK B cocTaBe | COBMECTHOTO OTIYCKa TEIUIOTHI Ha I'BC u oxnaxneHue

CUCTEMBI TPUTEHEPALIUU

nomernieHuit. AGCOpOITMOHHBIC OPOMUCTO-TUTHEBBIC
XOJIOJIWIIbHBIE ~MAIIWHBI.  XOJOAMWIBHBIN KO3 uImeHt
ABXM. YaenbHblld pacxo]l TEIJIOTH Ha TypOOYCTaHOBKY.
[lpunuunuansHas cxema BriatoueHuss ABXM B cucremy
termiocHadxenus ot TOLI.
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Cxema SHEPTreTUYECKOTO
Oananca CHUCTEMBI

TPUTCHEPALINU
ucnois3oBanueM [TIKXM.

Cxema sHepreTHuecKoro 0ajxaHca CUCTEMbl TPUTCHEPALUU
¢ ucnosb3zoBanreM [TKXM. KoreHnepannonHas ycTaHOBKa
+ ABXM. Pacuer noTpeOHOCTH MPEeNNpPUATHS B TEIIOBBIX,
IIEKTPUYECKUX " XOJIOJUJIBHBIX MOIIHOCTSIX.
IIpoexTupoBanue cucreMbl TpureHepauuu. Pacuer cpoka
OKYNaeMOCTH YCTaHOBKH. Tapudukanus 31eKTpOIHEPIUU U
npupoaHoro rasa. Pacuer morpeOieHMs] 3JIEKTPOIHEPruu
IIPEAIPUATHS, HE 000pYyJIOBaHHOTO ABTOHOMHOM
YCTAaHOBKOM MNPOM3BOJACTBA TEIUIO- M AJIEKTPOIHEPIHH.
Pacuer mnoTpebneHMss NPUTOJHOrO Tasza NPEANpUSTHS,
000py/ZI0BaHHOTO ABTOHOMHON YCTaHOBKOM IPOU3BOJICTBA
TEIUIO- W JJIEKTPO3HEepruu. Pacuer cpoka OKynaeMocTu
KOT€HEPAlMOHHON YCTAHOBKH.

C

5.3 JlaGopaTopHble 3aHATHSA (He npedycMompeHvl)

5.4. IlpakTnueckue (ceMUHAPCKHE) 3aHATHS Taduauna 5

Ne
n/n

HaumenoBanue
pa3zena IMCUMIINHBI

HanMeHnoBaHMe NPaAaKTHYECKUX 3aHATHI

kI TETIOBBIX
JIBUTaTesei u
XOJIOTUIIBHBIX MaIlIMH

CpaBHEHHE ITUKIIOB Ta30TYPOMHHBIX YCTAHOBOK U IIUKJIOB
NapoTypOMHHBIX YCTaHOBOK. LMKl ABUTATENEH BHYTPEHHETO
cropanus. CpaBHenue 1ukiaoB Otro u uzens. JIsurarens
Crupnunra. [Iporeccs! pacimpenus u cxatus B T-S u h-S
JMarpaMmmax.

TepMOI[I/IHaMI/I‘{eCKI/Iﬁ UK XOJIOAUJIBbHBIX MAlllH. Pacuer
OUKJIa XOJIOJHUJIbHBIX MalllnH. HpI/IHIII/IH )IGI\/'ICTBI/IH IMapOBLIX
KOMITPECCUOHHBIX XOJIOAWJIbHBIX MAIIIWH.

Meroarka pacyera TEOPETUYECKOTO IMKJIA OJHOCTYNEHYaTON
MMApOKOMIIPECCOPHOW  XOJIOAWUJIBHOW  MAILUHBL. CxewMma,
JICUCTBUTENIbHBIA [MKJ, TPUHUWI JIEUCTBUS W OCHOBHBIC
MPOLECCHI OJHOCTYIIEHYATON MMapOKOMIIPECCOPHOU
XOJIOTMILHON MalIHEI

Kommpeccopsl

XOJIOAUJIBHBIX MalllUH

AOGCOpOIMOHHBIE U COPOIIMOHHBIEC XOIOIUITbHBIE MAIIIUHBL.
[Tapo3kKeKTOpHBIE XOIOIUIBHBIC MAIIIUHBI

TCpMOIII/IHaMI/IKa KOMITPpECCOPHOTO TIpoIieccCa. KOB(I)(I)I/II_[I/ICHTBI
IIOJIE3HOTO JIGfICTBPIfI KOMITPECCOPOB. OXJ'Ia)K)IeHI/Ie.




TermmoBol pacyeT mponecca OXJIKIACHUS U 3aMOPaKUBAHUS.
Temno- 1 MaccOOOMEH MpH XOJIOAUILHOM XpaHeHuH. Termo- u
MaccoOOMEH IIPU Pa3MOPAKUBAHUH.

TpurenepalnoHHbIE UCTOYHUKH YHEPTOCHAOKEHUSI.
[TpyHIMNIAATIBHBIE CXEMBI TPUT€HEPALIUH.

Peanu3oBaHHbIe IPOEKTHI 110 TPETEHEPALUU. TEXHUKO-
HKOHOMHUECcKoe o0ocHOBaHuE. [Ipumep peanuzanum npoekra

(13 29
TpureneparmoHHbIC AO “Terununoe”.

UCTOYHHKH [TapokomipeccroHHas XoaoauiabHas MarrHa (ITXM).
OHEPTOCHAOKCHHS AGCOpOIIMOHHBIE XOIOAMIbHBIE MAIIHHBL. CxeMa
OpPOMHUCTOIMTHEBOM XOJIOAMIBHOM ycTaHOBKH. CHcTeMa
TpUreHepanuu A pepMepcKoro xo3siicta. Beioop cxemsl
XOJIOJMJIBHON MAIMHBL DHepreTrndeckast 3G (HeKTHBHOCTD
APXM

6. CamocrosiTesibHasi padoTa CTYACHTOB 10 AucHUILIUHEe «CUCTeMBbI U
YCTAHOBKH NMPOU3BOACTBA X0JI0/12)

6.1 BonrpocsI 1J1s1 CAaMOCTOSATEILHOI0 U3YUYCHHUSA

Tabuauua 6
Ne
w/n TeMbl 1J151 CAMOCTOSITEILHOTO U3YUCHHS
Knaccugukanus HarHeTaTeNIbHBIX U PACHIMPUTEIBHBIX MAIIH. MamuHbl 00BEMHOTO U
1 | kuHetnueckoro neiictBus. Bunpl TeroBsix nBurareneil. L{ukibl TeMIoBbIX ABUraTeneil ¢
BHEITHUM U BHYTPEHHUM CTOPAHUEM.
2 KorenepanuonHble ycTaHOBKM Ha 0a3e W3BECTHBIX THIIOB HarHeTareled W TEeIUIOBBIX
nBurareniedl. Ux oCHOBHBIE OKA3aTeNH PeHTA0eIbHOCTH MPUMEHEHHS
3 Bugpr k.. Typoun. Ilponecc pacummpenus B TypOune B h-S muarpamme. Bumer k.m.n.
typookommpeccopo. IIporecc cxxatus B h-S muarpamme.
ComutoBeble anmnapatsl TypOUH. OCHOBHBIE T€OMETPUUYECKUE U YTIIOBBIE TAPAMETPhI
4 | coruoBbIX anmnapaTtoB. Kiaccugukaius comioBbIX anmnapaToB M0 pexXUMy TedeHus. Tumsl
npoduieil. AHaIW3 IBIKEHMSI Ta3a B COILUIOBOM armapare.
Komnpeccopsl. Knaccuukanus no npunuumny aeiicrsus. Kommpeccopsl 00beMHOT0 TUIA.
5 | Komnpeccopsl kuHeTnueckoro tuna. [IpenmyiiecTsa u HeAOCTATKU OTJEJIbHBIX TUIIOB
MAIlIMH B CPABHEHHH C JIONACTHBIMU MAIIMHAMHU.
Konctpykiuu kommpeccopoB. Kommpeccops! co cBOOOTHO BIKYIIIUMHUCS TTOPIITHIMH.
6 | KommpeccopHsle ycTaHOBKU. McnbiTaHue KoMIpeccopa. DHepreTHuecKuil 0anaHc KoM-
npeccopa.
7 [{uknbl ra30TypOMHHBIX YCTaHOBOK, HUX KiacCH(UKAIUs, CpPaBHEHHE U OCHOBHBIE
MOKAa3aTeNH LUKIIOB.
8 TepMoaMHAMHUYECKUI MK XOJOIWJIBHBIX MalIMH. PacdeT 1uKia XOJIOAWIbHBIX MAILUH.
[TpuHIMI NeiiCTBHS MAPOBBIX KOMIIPECCHOHHBIX XOJIOAMIBHBIX MaIIHH.
9 | Cucrema OXJIQXICHHSI XOJIOAMIBHON YCTAHOBKHU. XOJIOIMWIBHBIE ar€HTHI U XJIaJOHOCHTEIIH.
10 ["a30Bbl€ ¥ BUXPEBBIE XOJIOIUIbHBIE MAILIUHBI.
KomnpeccronHble TapoBbI€ X0J0IUIbHbIE MAIIUHBI.
11 AOGCOpOIIMOHHBIE ¥ COPOLIMOHHBIE XOJIOAMIbHbIC MALITHHBI.
[TapoKeKTOpHBIE XOJIO0JMIbHBIE MAITUHBI
12 | IlopmHeBble KoMOpeccopbl. PoTanmoHHbIE KOMIpeccopbl. BHHTOBBIE KOMIIPECCOPHI.




TypOoxommpeccopbl
13 | Konaencaropsl. Mcnaputenu. Oxaxaromue npuoopsl.
14 BcenomoratensHoe 000pyJoBaHHME XOJOJWIBHBIX MAalIMH W YCTAaHOBOK. ATperartbl
XOJIOAWJIBHBIX MAIIMH ¥ YCTAaHOBOK
15 | OxJjaxxgaemble COOPYKEHHS M XOJ0IUIbHOE 000pyI0BaHUE.
16 Knafcn(bnxaunﬁ XOJIOAWJIBHUKOB ISl MUIIEBBIX MPOAYKTOB. OXJIaXJaroIIue Cpeibl, HX
CBOICTBa U MapaMeTphl
17 | Tlpubopsl n3MepeHus: U KOHTPOJIS MapaMEeTPOB OXJIAKIAIOIIUX CPEJl U MPOJTYKTOB.
18 TermoBoil OamaHC OXJIAKIACMBIX MMOMEIICHUH, CUCTEMBl OXJIAXKICHUS XOJOIMIBHBIX
KamMmep, CriocoObl OTBOJIA TEIIOTHI OT NOTPEOUTENSI X0JI0/1a.
19 XONMOIUIIBHOE TEXHOJOTHYECKOe 000pynoBaHue. XOJIOAWIBHOE TOProBoe 000pyIOBaHUE.
Cnioco6bI 1 000pyI0BaHNE OE3MAIIMHHOTO OXJIAXKICHUSI.
20 | Oxnaxknaromue cpeapl UX CBOMCTBA M mapameTpsl ['a3000pa3Has oxJiaxaaromas cpea.
21 | Kuakas oxyaxpaamoomas cpena. TBepaas oxyiaxaaroas cpea.
29 Meronuka pacdyera TEOPETUYECKOrO IMKJIa OJHOCTYIEHYAaTOro IapOKOMIIPECCOPHOIO
TEIUIOBOTO Hacoca.
23 Meronuka SKCEPreTHHECKOro aHAMH3a paboThI
XOJIOIMJIBHON MAIIMHBI M TEIUIOBOTO Hacoca
24 | KoHCTpyKIUS ¥ IPUHIUN IEHCTBUS MUKPOKAHAIILHOTO TEIJIO0OMEHHHUKA.
25 | TpureHepallMOHHBIC HCTOYHUKH SHEPTOCHAOKCHHUSI
26 Bunel renepanuu. lcnonb3oBaHue TpUTEHEPAllMOHHBIX YCTaHOBOK. [Ipemmyrectsa
TPUTCHEPAIMOHHBIX YCTAaHOBOK.
97 Cucrema ympaBleHHS W MOHUTOPUHTA KOTCHEPAMOHHBIX YCTaHOBOK. CoOcTBeHHas
reHeparus aiekrposneprun. Korenepamus. Tpurenepamonnas cuctema.
8 Cxema Ttpurenepauuu. [TIY Janbacher. Kotnei-yrunuzaropsl. ABXM  Thermax.
O6opynoBanune NCT.
29 [IpuHIMNIUaTbHBIE CXEMBI TpUreHepaluuu. Peann3oBaHHBIE MPOEKTHI MO TPETEHEPAIUH.
Texauko-akoHOMHUECcKoe obocHoBanue. [Ipumep peanuzaruu npoekta AO “Temunoe’.
30 [TapokommnpeccuonHas xonoaunbHas MamuHa (IIXM). AGcopOuuMOHHBIE XOJIOTUIbHBIE
MarmmHbl. CXemMa OpOMUCTOIUTHEBON XOJIOMIBHON YCTaHOBKH.
31 [IpuHnMnuanbHble CXEMbl TpUTeHepalnuu. Pealn3oBaHHBIE MPOEKTHI MO TPEreHEpaInu.
TexHuko-skoHOMUYeckoe obocHoBanue. [Ipumep peanuzaruu npoekta AO “TernnyHoe”.
Pedeparsl:
1. [uxisl napoTypOUHHBIX YCTAaHOBOK, aHATN3 UX PA3BUTHS U OIIEHKA TEPMOJIMHAMUYECKOM
3¢ (HeKTUBHOCTH.
2. Iukiel ra30TYpOMHHBIX YCTAHOBOK, UX KJIacCH(UKAIUS, CPAaBHEHUE M OCHOBHBIE MTOKA3aTEIIN
LIUKJIOB.
3. CucreMa OXJTOKICHUS XOJIOIUILHOW YCTAHOBKH. XOJIOUIBHBIC ar€HTHI M XJIaJOHOCUTEITH.
4. Ta30BbIe U BUXPEBbIE XOIOIUIHHBIC MAIIIUHBI.
5. KommnpeccuonHbie mapoBbie XOI0IUILHBIE MAIIHHBI.
6. Kownaumnunonupoanue. Bo3ayxa OnpecHeHne COIECHOM BOIbI.
7. Tlpumenenwue xonoja B Meauimue. [IpumeHenue xo1o0/1a B MallimHOCTPOSHUH
8. Kommpeccopsl. Knaccudukanus no npuHiuny aeicrsus. Kommnpeccopsl 00eMHOT0 THTIA.
9. Kommpeccopbl KnHETHYeCKOTO THIA. [IpenmyIiecTBa 1 HEAOCTATKN OT/ICITBHBIX TUIIOB MAITUH B
CPaBHEHUU C JIONIACTHBIMU MalTUHAMU.
10. CxeMbI MaiiH 0OBEMHOTO THITA U TYpOOKOMITpeccopoB. OCHOBHEIEC MOHATHS. THITBI
KOMIIPECCOPOB.
11. TepmonuHamMuKa KOMIIpEeCCOpHOTO mnporiecca. KoaghuimeHTs! mosie3Horo A1eicTBus
KoMITpeccopoB. OXJaxxIeHue.
12. TTopuraeBbIe KOMIIPECCOpHI. PoTanmoHHbIe KOMIIpeccophl. BUHTOBBIE KOMITPECCOPHI.

Typ6okxommpeccopsl
13. TerutooOMEHHBIE amnmapaThl XOJOIMIEHBIX MAITHH




14.
15.

16.
17.

18.
19.

20.

21.
22,
23.

24,

25.
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.

Konnencaropsl. Ucnaputenu. Oxnaxxaaromnme mpuoopsl.

BcenomorarensHoe 000py1oBaHHE XOJIOAWIBHBIX MALIMH U YCTAHOBOK. ATPerarhl X0JIO0AUIbHBIX
MalIVH U YCTaHOBOK

OxJaxjaeMble COOPY>KEHHUS M XOJIOAUILHOE 000pYyI0BaHHE.

Knaccugukanus XonoJuIbHUKOB JUIsl MUIIEBBIX TPOIyKTOB. OXIaXAarolye Cpebl, UX CBOMCTBA
U TIapaMeTpbl

[TpuGops! M3MEpeHHs 1 KOHTPOJISI TapaMETPOB OXJIAKJAIOIIUX CPEJl U IPOAYKTOB.

TennoBoii GanaHc OXJaXKJaeMbIX TOMEIIEHUH, CUCTEMBI OXJIAXKACHUS XOJIOIMIBHBIX Kamep,
CIoco0bl OTBOJIA TETJIOTHI OT NOTPEOUTENS XOJIO01a.

X0JI0IUIIBHOE TEXHOJIOTHYEcKoe 000py10BaHue. X0JIOAUIBHOE TOProBoe 000pYJ0BaHUE.
Crioco0s1 1 000pynOBaHNE O€3MAIIMHHOTO OXJIAXKICHUS.

Oxnaxxaaromue cpesipl uX cBoiicTBa U napamerpsl ["a3000pa3Hast oxnakaaromas cpena.
JKunkas oxnaxnaromas cpena. Teepaas oxnaxaaroouas cpeaa.

Tenno- u MaccooOMeH MpH XOJIOAUILHOM XpaHeHuH. Temno- 1 MaccooOMeH npu
pa3MoOpaKMBaHUU.

MeToauku pacueToB apOKOMIIPECCOPHBIX TEIJIOBBIX HacOCOB. Cxema, TeOPETUYECKHUM LIUKIL,
IIPUHLIMII JEHCTBUS U OCHOBHBIE MPOLIECCH] OJJHOCTYIIEHYATOr0 MAPOKOMIIPECCOPHOIO TEIIOBOTO
Hacoca.

Cxema, 1eHCTBUTENIbHBIN LIUKII, IPUHLUI AEHCTBUS U OCHOBHBIE ITPOLIECCHI OJIHOCTYIIEHYATOT O
IIapOKOMIIPECCOPHOTIO TEIIOBOIO HACOCA.

KoHcTpyKius U npuHUIMN A€HCTBUS MUKPOKAHAIIBHOTO TEINIOOOMEHHUKA.

KoncTpykuuu xonoaumisHukoB. HapykHble orpakaaroiye KOHCTpyKUuU. BHyTpennue
OrpaKJaroIife KOHCTPYKLIUH.

CucTeMbl OXJIQXICHUS XOIOAUIBHBIX KaMmep. OTTauBaHue cHeroBoi 1my0sl. CriocoObl 0TBOJA
TEIUIOTHI OT MOTPEOUTEIIS X001,

Boznymnele Mopo3uibHble annaparel. KOHTaKTHBIE MOPO3UIIbHBIE alllIapaThl.

X0JI0AUIIBHOE TEXHOJIOTHYECKOe 000pyI0BaHUE.

CyOnauManmoHHbIe CYyIIMIIbHBIE YCTAHOBKU. TeXHOJIOrHYeCKUe KOHIUIIOHEPHI.

OxuaxaeHre BOAHBIM JIbJoM. JIbiocomnsiHoe oxnaxaeHue. OXIaKIeHHE X0JI0J0aKKyMYJIITOpaMu
C 3BTEKTHKON. OXJIaXAeHNE CyXUM JIbJOM. McnapurenbHOE OXIaKICHHE.

Cxema, TeoOpeTHYeCKUI UK, IPUHLIUI JEHUCTBHSI U OCHOBHBIE MPOLIECCHI OAHOCTYIIEHYaTON
IIapOKOMIIPECCOPHOM XOJIOAUIBHOW MalIVHBbI.

Mertonnka pacyera TEOPETUYECKOr0 UKIa OJJTHOCTYIIEHYATON MapOKOMIIPECCOPHOMN
XOJIOIMUJIBHON MAaIlIMHBI.

Cxema, 1eHCTBUTENBbHBIN IUKII, IPUHLUI AEWCTBUS U OCHOBHBIE ITPOLIECCHI OAHOCTYIIEHYATON
IIapOKOMITPECCOPHOM XOIOAWIBHON MAIIMHBI

Mertouka pacueTa IeHCTBUTENBHOIO IIUKJIa OAHOCTYIIEHYaTON NapOKOMIIPECCOPHOM
XOJIOIUJIBHON MAIlIUHBI.

Cxema, TeopeTH4eCcKUil [IMKII, TPUHIIUI AEHCTBHS U OCHOBHBIE MPOLIECCHI OAHOCTYIIEHYaTOro
IIapOKOMITPECCOPHOTO TEIIOBOT'O HACOCA.

Cxema, 1eHCTBUTENbHBIN LIUKII, IPUHLUI AEHCTBUS U OCHOBHBIE ITPOLIECCHI OIHOCTYIIEHYATOTO
IapOKOMIIPECCOPHOTO TEINIOBOIO HACOCA.

Mertouka pacueTa 1eHCTBUTENBHOIO IIUKJIA OJHOCTYIIEHYATOr0 NapOKOMIIPECCOPHOTO
TEIJIOBOTO HAacoca.

MeTtoinKa SKCepreTH4eckoro aHaiau3a padoThl XOJI0AUIBHOW MAIIMHbBI M TEIJIOBOIO Hacoca.
KoHcTpykius 1 MpUHLIMT 1eHCTBUS MUKPOKAHAIBHOTO TEIIOOOMEHHUKA.
TemonzongauroHHble MaTepuanbl. [ HApon30IaLMOHHbIE MaTepralibl. TerioBoil OanaHc
OXJIAKJAEMOTO ITOMEILEHUSI.

Boznyineie Mopo3uibHble annapathl. KOHTakTHBIE MOPO3UIIBHBIE allllapaThl.
CyOnauManuoHHbIe CYIIMIIbHBIE YCTAHOBKU. TeXHOJIOTHYeCKre KOHTUIIOHEPHI.
TpureHepannoHHbIE HCTOYHUKH 3HEPTOCHAOKEHUS

Bunel renepanun. Mcnons3oBaHue TpureHepaloHHbIX ycTaHOBOK. [IpenmymectBa
TPUT€HEPALIMOHHBIX YCTAaHOBOK.

Cxema tpurenepauuu. ['TIY Janbacher. Kotnel-yrunuszaropsl. ABXM Thermax. O6opynoBanue
NCT.



51. [IpuHuMnuaIbHbIE CXEMbI TPUTeHepaly. Peanr3zoBaHHble MPOEKTHI 10 TPEreHepauuu. TeXHUKO-
sKoHOMHYEeCcKOe obocHoBaHue. [Ipumep peanuzaiuu npoekra AO “Ternmunoe”.

52. ITapokommpeccuorHas xonoauiabHas MamuHa (ITXM). A6copOIImoHHBIC XOJOAMIIBHBIC MAIITUHBI.
Cxema OpOMHUCTOIMTHEBOM XOJIOAUILHON YCTAHOBKHU.

53. DHepreruueckas 3PpPeKTHBHOCTH a0COPOIIMOHHO-PE30POIIMOHHOMN XOIOIUIFHON MAIlIMHBI B
CUCTEME TPHUTCHEPAIUHA MATION YHEPTETHKHU.

54. Cucrema TpureHepanuu s GepMepcKoro xo3aicTaa. BeiOop cxembl X0IOAMIBHON MaIlIUHBI.
Oueprerndeckas s3¢ppextuBHOCTE APXM

55. Pexxum coBMecTHOTO oTiTycka TerioTel Ha ' BC n oxnaxaenue nomenieHnii. AGCopOIrMoHHbIE
OpOMHCTO-JIUTHEBbIE

56. XONOIMITbHBIE MAIIIUHBI.

57. XononunsHbii KodhdummenT ABXM. Y aenbHbIl pacxoj] TETUIOTH Ha TYpOOyCTaHOBKY.
[MpuanumuansHas cxema BkitoueHuss ABXM B cucremy terocHadxenwus ot TOL.

58. Pacuer moTpeOHOCTH NPEANPUATHS B TEIUIOBBIX, YJIEKTPUUECKUX U XOJIOAUIBHBIX MOLUTHOCTSIX.
[IpoekTupoBaHue CUCTEMBI TPUTECHEPALIUH.

59. Pacuer nmotpebiieHus 2JIEKTPOIHEPTUN TIPEIPUITHS, HE 000PYTI0OBAaHHOTO aBTOHOMHOI
YCTaHOBKOW MIPOU3BOJICTBA TEILJIO- U DJIEKTPOIHEPTUH.

60. CucreMa OXJIaXKJICHHS XOJIOAUIbHON YCTaHOBKU. XOJIOUIbHBIE ar€HThI U XJIaJOHOCUTEIH.

6.3. YueoHO-MeTOANYeCKOe M HHPOPMALIMOHHOE 00ecredeHre CAaMOCTONATEILHO padoThI
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T.H.. — Bbenropon : benaropojckuii rocy1apCTBEHHBIN TEXHOJIOTMYECKUN yHUBEpcUTeT UM. B.I'.
HlyxoBa, O9bC 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. MMOJIb30BATEIICH

3enennoB J[.B. KoHmunmoHwpoBaHue BO3/ayXa M XOJOJOCHAOKEHHE IMOMEIICHUs : y4deOHOe
nocobue nns CIIO / 3enenuos J1.B., XKunsnukoB B.b.. — Capartos : IIpodobpazoBanue, 2022. —
148 c. — ISBN 978-5-4488-1378-8. — Texkcr : snektponnsiii / [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/116263.html (mata obpamenus: 12.08.2023). — Pexxum noctyma: mms
aBropu3up. nonb3osareneii. - DOI: https://doi.org/10.23682/116263

MaxkcumoBa H.A. KonaunuonupoBanyue Bo3ayxa 1 X0JI0J0CHa0KeHNe | TpakTUKyM / MakcuMoBa

H.A., Opnoa A.f., KomocoBa H.B.. — MakeeBka : JloHOacckas HalMOHaIbHAs aKajaeMUs
cTpoutenbeTBa B apxutekTypel, O6C ACB, 2019. — 90 ¢. — Tekct : snexrponHslii // IPR
SMART : [caiir]. — URL: https://www.iprbookshop.ru/93860.html (mata obparmieHus:

12.08.2023). — Pexxum qocTyma: AJsi aBTOPH3HP. TOJIb30BaTeeH

Kamuanuenko M.IO. KowauimonupoBaHue BO3AyXa M XOJOJOCHAOXKEHHE 3JaHUN : y4eOHO
nocobue / Kanuunuenko M.1O.. — Crasponoins : CeBepo-KaBkasckuil (penepanbHblii yHUBEPCUTE]
2017. — 136 c¢. — Texker : onekrponnwerdi // IPR SMART : [caiit]. — URL
https://www.iprbookshop.ru/75578.html (mara oGpamenus: 12.08.2023). — Pexum nocryma: 1
aBTOPU3HP. MOJIb30BaTENEH

Ununnanae A.B. CoBpeMeHHbIE CHCTEMbl KOHIUIIMOHHPOBAHHUS BO3JyXa : yueOHOe mocobue
Unuungaee A.B.. — HoBocubupck : HoBocubupckuif ToCyIapCcTBEHHBIH TEXHUYECKH
yauBepcuret, 2022. — 80 ¢. — ISBN 978-5-7782-4671-3. — Texkcr : anextponHsiii / [IPR SMAR]
. [caiit]. — URL: https://www.iprbookshop.ru/126633.html (mara oOpamienusi: 12.08.2023). —
Pexxum noctyna: asis aBTOpU3Hp. MOJIb30BaTeNIen




SpueB A.I'. KotenbHble ycTaHOBKHM M maporeHepatopsl. JIaboparopHslii mpaktukym. Y.1 : y4eGHO
nocobue / SpueB A.I'., Ap3amacue A.I'., Kaprens A.FO.. — Jlunenx : JIumeukuii rocyaapcTBEHHBI
texanueckuit yHuBepcutet, ObC ACB, 2023. — 89 ¢. — ISBN 978-5-00175-184-7 (u.1), 978-4
00175-203-5. — Tekcr : omekrponnbii // IPR  SMART : [caiit]. — UR]
https://www.iprbookshop.ru/130966.html (gara obpamenus: 12.08.2023). — Pexxum mocryma: 1
aBTOPHU3HP. MOJIb30BATENEH

HocuxoB A.A. XonoaunpHasi TEXHUKA U TEXHOJIOTHH : yueOHoe nocobue / HocukoB A.A., Hocukos
B.B.. — Munck : PecnyOimmkanckuii nHCTUTYT TipodeccruonanbHoro odpasoBanus (PUITO), 202]
— 204 c. — ISBN 978-985-7253-05-0. — Texcr : anexrponssiii // IPR SMART : [caiit]. — URL
https://www.iprbookshop.ru/125431.html (mara o6pamenus: 12.08.2023). — Pexwum gocryma:
aBTOPU3UP. I10JIb30BaTENIEH

7. OneHOYHBIE CpeCcTBA

7.1 Bonpochl K NEPBOM PYOEKHON ATTECTAIIMN

1.

~

Bunpel TtennoBeix aurartenedl. L{MKIbl TENIOBBIX JBUraTeledl C BHEIIHUM W BHYTPEHHUM
CTrOpaHHEM.

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

[{uknel mapoOTypOMHHBIX YCTAHOBOK, AHAJIM3 KX Pa3BUTUA M OICHKA TEPMOJUHAMHYECKON
3¢ (HEeKTHBHOCTH.

CpaBHeHHE IMKJIOB Ta30TypOMHHBIX YCTAHOBOK U IIMKJIOB MapOTypOMHHBIX YCTaHOBOK.
B03MOXHOCTH X COBMECTHOT'O HMCIOIb30BaHMS.

[{uknel Ta30TYpOMHHBIX YCTAaHOBOK, UX KiaccU(UKAlMs, CPAaBHEHHWE U OCHOBHBIC MOKa3aTeln
ITUKJIOB.

TepMoguHaMUYECKUIT IUKJI XOJOJWJIbHBIX MaIlIMH. PacyeT 1uWKiIa XOJOAWIBHBIX MaIlluH.
[TpuHIMIT EHCTBUS MAPOBBIX KOMIIPECCUOHHBIX XOJIOIMIBHBIX MAIIIHH.

Cucrema oxJaXXI€HUsI XOJIOAUIbHOW YCTaHOBKU. XOJOUIbHBIE Aar€HThI U XJIaJ0HOCUTENH.
['a30Bble W BHUXpEBBIC XOJOAWIbHBIE MAalIMHBL. KOMIIPECCHOHHBIE MAPOBBIE XOJIOAUIIBHBIE
MaIINHEI.

AOcCopOLIMOHHBIE W COPOIMOHHBIE XOJOIUIbHBIE MAaMIUHBL. [lapo3’KeKTOpHBIE XOJOIUIbHBIE
MalInHBI

10. UcneITaTenpHbIe XOJIOAUJIbHBIC YCTAHOBKH. I/ICKyCCTBeHHble JEAAHBIC KaTKH.

11. KonauunonupoBanue. Bo3ayxa OnpecHeHne coleHOM BO/IBI.

12. Tlpumenenue xonoa B MeaunuHe. [IpuMeHeHne X010/1a B MaTHHOCTPOCHUH.

13. Komnpeccopsl. Kiaccuduxanus no npunuuny neicteus. Kommnpeccopbl 00b€MHOT0 THIIA.

14. Komnpeccopbl KUHETHUYECKOTO TUMa. [IpenMyiiecTBa 1 HEJOCTATKU OT/EIbHBIX THUIIOB MAILUH B

CpaBHCHHHU C JIONIACTHBIMU MallIMHAMMU.

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

KOMITPECCOPOB.

16. TepmMonuHaMuka  KOMIIpeCCOpHOTo  mpomecca. Koa(pUIMeHTsl  TOJIE3HOTO  JICHCTBUS

KoMIpeccopoB. OxaxaeHue.

17. Crynenuatoe cxxarue. KomudectBo crymneneit. [IpuOmmkeHHBIN pacdeT CTyIEHH.
18. IlpomexxyTouHOE AaBiieHHE. XapaKTePUCTHKH JIOMACTHBIX KOMITPECCOPOB.
19.Tlepecuer xapakTepucTUK. (OCOOEHHOCTH  PETYJUPOBAHUS  JIOMACTHBIX  KOMIIPECCOPOB.

[entpobexxubie  komripeccopsl. CTyreHb LEHTPOOEIKHOTO Komrmpeccopa. MOITHOCTb
HEHTPOOESIKHOTO KoMIpeccopa. KOHCTpYKITNH IEeHTPOOEKHBIX KOMITPECCOPOB.

20. HOpIJ_IHCBBIe KOMITPECCOPHI. PotamuonHnsie KOMITPECCOPHI. BunTtoBbie KOMITPECCOPHI.

Typ6oxommpeccopsr

21. TennooOMeHHBIC arrmapaTtbl XOJOAUJIBHBIX MAIlIHH.



22,
23.

24,
25.

26.
27.

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

35.

Konnencaropsl. Ucnaputenu. Oxnaxxaaromnme mpuoopsl.

BcnomorarenbHoe 000pyI0BaHUE XOMOIMIBHBIX MAIIMH U YCTAHOBOK. ATperatbl XOJOIMIbHBIX
MalIlH U YCTaHOBOK.

OxJaxaaeMble COOPYKEHHUS U XOJIOAMILHOE 000PYIOBaHHUE.

Knaccudukanus XonoIunbHUKOB 7S MUIIEBBIX NPOAYKTOB. OXJIaxKJatolue Cpepl, UX CBOMCTBA
Y MapaMeTphl.

[Tpubopb! U3MEpEeHUs U KOHTPOJIA [TapaMETPOB OXJIAXKIAIOIIUX CPE U MPOIYKTOB.

TemioBoil OalaHC OXJTAKAAEMBIX IMOMEIIEHUH, CHUCTEMBI OXJIKICHUS XOJIOJAUIBHBIX Kamep,
CHocoObI 0OTBOJA TEIUIOTHI OT MOTPEOUTEINS XOI0/1a.

XonoAuIbHOE TEXHOJIOTUYECKOe O0opynoBaHuE. XOJOAUJIBLHOE TOProBoe O0OpYyIOBaHHE.
Crioco0s1 1 000pynOBaHNE O€3MAIIMHHOTO OXJIAXKICHUS.

OxUuaxaro1ire cpepl UX CBOMCTBA U mapameTpsl ['a3000pa3Has oxJiaxaaromas cpea.

Kunkas oxnaxnarouias cpeaa. TBepraas oxjaxkIarolas cpea.

TemoBoii pacueT mporecca OXJIaxIeHuUsI.

TerutoBol pacyer mpouecca 3aMOpaKuBaHus.

Temo- u MaccooOMeH TpU XOJOAWJIBHOM XpaHeHHH. Temno- W MaccooOMeH mpu
pa3MOpaXMuBaHUH.

Cxema, NEeHCTBUTENbHBIN UK, MPUHIMII JEHCTBUS M OCHOBHBIE MPOLECCHl OJHOCTYIEHYATON
MAPOKOMIIPECCOPHOM XOJIOAUIBHON MAIIMHBI.

Metoquka pacuera  JCHCTBUTENBHOTO IIMKJIA  OJHOCTYIEHYAaTOW  MapOKOMIIPECCOPHOU
XOJIOJINJIBHOW MAIlIMHBI.

OOpa3sen Outera Kk nepBoii py0e:xkHOH aTTecTAlUM MO AUCHUILIHHE «CHCTEeMBbI M YCTAHOBKH
NMPOM3BOACTBA X0J10/12»

I'po3Henckmii rocyaapcTBeHHbI He(PTAHON TexHMYecKUil yHUBepcuTeT uM. akaa. M.Jl. MuuInOHIIMKOBA

Hucruryt "JHepreruxku"
Kadeapa "Tensorexunka u rugpasiauka’

I'pynna "J30I1-23"  Cemectp "7"
Jucuuniuna "CucreMbl 4 YCTAHOBKHU NPOM3BOJACTBA X0J101a"
Bujersl k 1 pydexHoii aTTecTanuu
bujer Ne 1

1. OxnaxkaaeMble COOPY>KEHHSI U XOJIOTMIIbHOE 000pyI0BaHUE.

2. Ilepecuet xapakrepucTHK. OCOOCHHOCTH PEryIUPOBaHU JIOMACTHRIX KOMITpeccopoB. LIeHTpoOe HbIE KOMIIPECCOPEI.
CryneHp LEHTPOOEKHOr0 KoMIpeccopa. MOIHOCTh HEHTPOOEKHOTO Kommpeccopa. KOHCTpyKINH [EHTPOOESKHBIX
KOMIIPECCOPOB.

3. KorgencaTtopsl. Mcnapurenu. OXaxxJaromnye mpuOopsL.

Hoanucey npenoaasareJisi Hoanuce 3aBenyromero kapeapoit "T u I'" P.A-B. Typiayes

7.2 Bonipocskl kK0 BTOPOii py0e:kHO# aTTecTanuy no AucuumimHe «CucTeMbl H YCTAHOBKH
MPON3BOCTBA X0JIO/IA»

1.
2.

SN

MeTtoauKn pacyeToB MapOKOMITPECCOPHBIX TETUIOBBIX HACOCOB.

Cxema, TeOpPETHUECKUH UK, IPUHLIUI IEHCTBHSI U OCHOBHBIE MTPOIECCHI OIHOCTYIIEHYATOTO
apOKOMITPECCOPHOTO TETIOBOTO HAacoca.

Metoauka pacyeTa TEOPETHYECKOTO IUKJIA OAHOCTYIIEHYATOTO MapOKOMIIPECCOPHOTO TEIIOBOTO
Hacoca.

Cxema, 1eHCTBUTEIBHBIN LUK, IPUHLUI JICHCTBUS M OCHOBHBIE IIPOIIECCHI OJTHOCTYIIEHYATOTO
apOKOMITPECCOPHOTO TETIIIOBOTO HACOCA.



6. Meroauka pacdera J€HCTBUTENBHOTO LUKJIA OJHOCTYNIEHYATOr0 NapOKOMIIPECCOPHOTO
TEIJIOBOTO Hacoca MeToiuKa SKCepreTHYecKOro aHaiau3a paboThl XOJOMIbHONW MAaIlIuHbI 1
TEIUIOBOI'O Hacoca.

KoHcTpyKIus M IPUHLIMT 1eHCTBUS MUKPOKAHAIBHOTO TEINIOOOMEHHUKA.

PexxuMbl TedyeHus 1ByX(a3HbIX IOTOKOB B MUKpOKaHajax. PeBepc moToka B MUKpOKaHae.

TenmooOMmeH npu kunenuu xmnagaresta R134a B Mukpokanase.

10. KoncTpykuuu xonoauabHUKOB. HapyxHble orpaxkaaroiine KOHCTpyKUuu. BuyTpennue
OrpaKJaroIire KOHCTPYKLIUH.

11. Teruton3zonsAoHHbIE MaTepuansl. ['uapon3oasoHHbIe MaTepuansl. TemnoBoi OanaHc
OXJIaX/1aeMOI0 IIOMEIIIEHUS.

12. Cuctemsbl OXJIaXIEHUS XOJOJMIBHBIX Kamep. OTTanBanue cHeroBoi nryosl. CriocoOsl 0TBOIA
TEIUIOTHI OT MOTPEOUTEIIS X0JI0A.

13. Bo3nyuiasie MOpo3uiIbHbIE anmnaparsl. KOHTaKTHbIE MOPO3HUIIBHBIE allliapathl.

14. XonoaunbHoe TexHoorunyeckoe ooopynoBanue. CyOnuManOHHbIE CYIINIbHBIE YCTAHOBKH.
TexHonornueckne KOHAULUOHEPHI.

15. Oxnaxaenue BOAHBIM Jb10M. JIbI0cONIsIHOE oXnaxaeHue. OXIaXICHUE X0JI010aKKyMYJISITOpaMu
C 3BTEKTHKON. OXJIaXxAeHNEe CyXUM JIbJoM. MicnapureiabHOE OXIaKICHHE.

16. TemnepaTypHbIil pesxuM paboThl TAPOKOMIIPECCHOHHON XOJIOIUIbHON MaIlIUHBI.

17. Topsnok pacuera X0noAUILHON MamuHbL. Cxema xonogocHabxenus. [logbop 6akoB 1 HaCOCOB.

18. TpurenepallMOHHbIE HCTOYHUKH SHEPrOCHAOKEHHUS.

19. Buner renepanuu. Mcnons30BaHuE TPUTEHEPATMOHHBIX YCTaHOBOK. [IpenmymiecTsa
TPUTreHEPALIMOHHBIX YCTaHOBOK.

20. Cucrema ynpaBieHHs 1 MOHUTOPHHTA KOT€HEPAMOHHBIX YCTaHOBOK. COOCTBEHHAS TeHEpaLus
anektposHepruu. Korenepauus. TpurenepanuronHas cucrema.

21. Cxema tpureneparuu. ['TIY Janbacher. Kornei-yrunuzatoper. ABXM Thermax. O6opynoBanue
NCT.

22. IlpuHnMnManbHbIe CXEMBI TpUTeHepaunu. Peann3oBaHHbIe IPOEKTHI IO TpereHepanuu. TeXHUKo-
sKoHOMHYecKoe obocHoBaHue. [Ipumep peanuzanuu npoekra AO “Teruunoe”.

23. ITapokomnpeccroHHast xojoamisHas MammHa (IIXM). A6copOuMOHHBIE XOJIO0MIIbHBIE MAIITHBI.
Cxema OpOMHUCTOIMTHEBOM XOIOAUIBHON YCTAHOBKHU.

24. Dueprernveckas 3PPEeKTHBHOCTh a0COPOIIMOHHO-PE30POIIMOHHON XOJIOMIBHON MAIIMHBI B
cucTeMe TpUreHepaluyu MaJloi SHePreTUKH.

25. CucremMa TpureHeparuu Juist GepMepcKoro xo3siucTea. BeiOop cxemMbl X0IOANIBHON MaIIMHEI.
Oneprerudeckas 3¢ pexTuBHOCTE APXM.

26. Tpureneparys Kak criocod CHI)KEHUSI PUCKOB U YIIPABJICHUS 3aTpaTaMH Ha SHEPTrOPECYPCHI.

27.Pacuer noka3zatesneil paboThl TeIIOPUKAIIMOHHBIX TYpOOYCTAHOBOK B JIETHUHN MEPHOJ ITPH
Haau4Iuu npucoeauHeHHoi K TOL xonoauapHOM Harpy3Ku.

28. IlpuHnunuanbHas cxema BKIIOUSHHs aOCOPOIIMOHHOMN XOJIOIMIbHOM MAIlIMHBI B CUCTEMY
LEHTPATU30BaHHOTO OTITycKa TeroTsl oT TOL] ¢ ropsiueit Bo1oil.

29. PexxuM coBMecTHOTO oTycka TernoTsl Ha ' BC u oxnaxkaenue nomenieHuid. AOCopOLMOHHbIE
OpOMHCTO-JINTUEBBIE XOJIOIUIbHBIE MAIIIUHBI.

30. XonoaunbHblil ko3hpurenT ABXM. Y nenbHbli pacxo TeIIoThl Ha TYpOOYCTaHOBKY.
[MpunnunuansHas cxema BirodeHuss ABXM B cuctemy terocHabxenust ot TIILI.

31. Cxema sHepreTHuecKoro 6ajaHca CUCTEMbl TpUT€HEpaluu ¢ ucnoib3oBanuem [TIKXM.
Korenepanmonnas ycranoska + AbBXM.

32. Pacuet noTpeOHOCTHU MPEANPUSITUS B TEIIJIOBBIX, JEKTPUUECKUX U XOJIOJMIBHBIX MOIIHOCTSX.
[IpoekTupoBaHue cUCTEMBI TPUTEHEPALIUH.

33. Pacuer cpoka OKynaeMOCTH YCTaHOBKH. TapuuKaiys 31eKTPOIHEPIUU U IPUPOTHOTO Ta3a.

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

35. Pacuer motpeOiIeHrst IPUTOAHOTO ra3a MPeANPHITHS, 000PYIOBAHHOTO aBTOHOMHON YCTaHOBKOM
IIPOM3BOJICTBA TEIUIO- U AJIEKTPOIHEPIuu. Pacuer cpoka OKynaeMoCTH KOIr€HEpalMOHHON
YCTaHOBKH

36. CucreMa oxJIaxJIeHHUs XOJIOAUIbHON YCTAHOBKU. XOJIOAUIbHBIE ar€HThI U XJIaJI0HOCUTEH.

© oo N



Oo0pa3en OusteTa KO BTOPOi py0e:kHOM aTTecTanuun

I'po3HeHckmii rocygapcTBeHHbIH HepTAHON TexHMYecKHil yHUBepcuTeT uM.akaa. M.JI. MuiinoHumukosa
HuceruryT "JDHepreruxu"
I'pynna "J30I1-23"  Cemectp "7"
Jucuuniauna "CHucTeMbl H YCTAHOBKH MPOU3BOACTBA X0/101a"
Buiersl ko BTOpoii py0e:kHOl aTTecTanuu
Buner Ne 1

1. Bugsl reneparmu. VMcnonp30BaHre TPUTSHEPAIIMOHHBIX YCTAaHOBOK. [IperMyIiecTBa TpUTeHEPAMOHHBIX YCTAaHOBOK.
2. Temnou30AIMOHHbIE MaTepHUANbI. [ UpOU30ISIIMOHHBIC MaTepralibl. TeIIoBoi 0aJaHC 0XJIAXKIAEMOT0 TIOMCIICHHS.
3. IapOKOMIPECCOPHOTO TEIIOBOI'0 Hacoca.

IHoanucey npenogasareis IMoanuce 3aBenyromero kapeapoi "T u I'" P.A-B. Typayes

7.2. Bonpockl K 3K3aMeHY N0 Aucuuninie «CucTeMbl M YCTAHOBKH NMPOU3BOACTBA X0J10/12)

=

OcHoBbl TeopeTnueckoro nukia, repmuueckuid K.I1.J[. Buaer K.I1.J. nukia.

2. Hukabl nmapoTypOMHHBIX YCTaHOBOK, aHAJIM3 MX Pa3BUTUS U OLIEHKAa TEPMOAMHAMHYECKOU
3¢ (HEeKTHBHOCTH.

3. CpaBHEHME LUKJIOB Tra30TypOMHHBIX YCTAHOBOK W LHUKJIOB MapOTYpOMHHBIX YCTaHOBOK.
Bo03M0XHOCTH MX COBMECTHOT'O MCIIOJIb30BaHUS.

4. Tlukisl ra30TYpOMHHBIX YCTAaHOBOK, UX KJIacCU(UKALMs, CPaBHEHUE U OCHOBHBIE MTOKA3aTeIH
LUKJIOB.

5. TepMoauHaMMYEeCKMH LHMKI XOJIOAWIBHBIX MalllMH. PacyeT LuKIa XOJOJWIBHBIX MAIIUH.
[IpuHUMn neicTBUS NapOBBIX KOMIPECCUOHHBIX XOJI0UIbHBIX MAILUH.

6. Cucrema OXJaXKIACHUS XOJIOAMIbHON YCTAaHOBKH. XOJOIWIbHBIE ar€HThl U XJIaJOHOCUTEIH.

7. T'a30Bble U BUXPEBbBIE XOJIOANIbHBIE MALLIHBI.

8. KomnpeccroHHbI€ MapoBble XOI0AUIbHBIE MAILIMHBI.

9. AOGcopOIMOHHbIE B COPOITMOHHBIE XOJIOUIBHBIC MAIITHHEI.

10. [Tapo3KeKTOpPHBIE XOJOMIIbHBIE MAILIUHBI.

11. Kommnpeccopsl. Knaccudukanus no npunuumny aeictsus. Kommnpeccopsl 00b€MHOT0 THIIA.

12. Kommnpeccopbl KHHETHYECKOro THMma. I[IpenMyInecTBa M HEIOCTATKH OTIENIBHBIX THUIIOB
MalI{H B CPaBHEHHUH C JIOMACTHBIMUA MAIllIMHAMHU.

13. TepmoauHaMuka KomIpeccopHoro mpouecca. Koadduimentsl mosie3HOro aedcTBus
KoMIpeccopoB. OXJaxieHue.

14. Crynenp 1eHTPOOEXKHOrO KoMIlpeccopa. MOITHOCTh LHEHTPOOEKHOTO KOMIIpeccopa.

15. [lopuiHeBbie  KOMMpeccopbl. PoTannoHHBIE KOMIIpeccopbl. BHHTOBBIE KOMIPECCOPHI.
TypOokxommnpeccopsl.

16. TermooOMeHHBIE anmapaThl XOJIOAUIBHBIX MAIINH.

17. BcnomoratensHoe  000pylOBaHME XOJOAWJIBHBIX MAIIMH M YCTAHOBOK. ATrperarsl
XOJIOMJIBHBIX MAILIUH U YCTAHOBOK.

18. BcnomoratensHOe  000py/lOBaHME XOJOAMJBHBIX MAIIMH M YCTAHOBOK. Arperatsl
XOJIOMJIBHBIX MAILIUH U YCTAHOBOK.

19. TennoBoit 6anaHc OXJa)KAAEMBIX MOMEIIEHUH, CUCTEMbI OXJIAXIEHUS XOJIOAUIBHBIX Kamep,
CHOCOOBI OTBOJA TEIUIOTHI OT MOTPEOUTEINS XOI0/1a.

20. TenytoBO# pacyeT npouecca OXJIKACHUS U 3aMOPAXKHBAHHUS.

21. Cxema, TEOPETUIECKHUN MK, TIPUHIIHIT ACWCTBUS U OCHOBHBIE IPOIIECCHI OJHOCTYIICHYATON

22. MapoOKOMIIPECCOPHOM XOIOAMIBHON MAITHBI.

23. Metoamka pacyera TEOPETHYECKOTO IHKIA OIHOCTYIIEHYaTOH IapOKOMIIPECCOPHOM
XOJIOIUJIBHON MAIlIUHBI.

24. Cxema, JCHCTBUTENBHBIA  IWKJ, TPUHIUN JICUCTBUS W OCHOBHBIC  IPOIIECCHI

OJIHOCTYIIEHYATON NTapOKOMIIPECCOPHON XOJIOAWIBHONW MAIIUHBI.



25. Metonuka pacuera JACHCTBUTEIBHOTO IMKIA OJHOCTYIICHYATOH MapOKOMIIPECCOPHOM
XOJOAUIBHON MAIIMHBI.

26. Meroauka pacyera JEHCTBUTENIBHOTO IIMKJIA OJHOCTYIIEHYATOro0 IapOKOMIIPECCOPHOIO
TEIUIOBOTO HAacoca.

27. MeTouKa 3KCEepPreTHUecKoro aHajmsa padoThl XOJIOAMIFHOW MAIlIMHBl ¥ TETUIOBOT'O Hacoca.
KoHcTpyKins M IPUHIKT AEHCTBHSI MUKPOKAHAIBHOTO TEINIOOOMEHHHUKA.

28. Tennou3o0asMOHHbIE MaTepualibl. [ UAPOM30NIALMOHHBIE MaTepuaibl. TermioBoil OanaHc
OXJIKJAEMOT0 ITOMEILEHUSI.

29. Bo3aymnble  MOpo3uibHbIe — ammapaThl.  KOHTakTHble  MOpO3WJIbHBIE  ammaparsbl.
CyOnuMaIMoHHbIE CYIIUIbHBIE YCTAHOBKU. TeXHOIOTHYECKHE KOHAULIMOHEPHI.

30. TpurenepaOHHbIE HCTOYHUKH YHEPrOCHAOKEHUSI.

31. Buapl renepanuu. Vcnonb30BaHre TpUreHEPAMOHHBIX YCTaHOBOK. [Ipenmyiectra
TPUTCHEPALMOHHBIX YCTAHOBOK.

32. Cuctema yrnpaBiieHUs | MOHUTOPUHTA KOT€HEPAIMOHHBIX ycTaHOBOK. COOCTBEHHAs
re’epanus 3nekTposHepruu. Korenepauus. TpurenepanuonHas cuctema.

33. Cxema tpurenepanuu. ['TIY Janbacher. Kotnbi-yrunuzaropel. ABXM Thermax.
O6opynosanne NCT.

34. IlpuHuunuaibHbIe CXEeMbl TPUTeHepaluu. Pean3oBanHble MPOEKTHI MO TPEreHepaluu.
Texauko-3xoHOMHUEcKOe 00ocHOBanHue. [Ipumep peanuzaruu npoekra AO “Termunoe”.

35. INapokommnpeccuonHas xoyoawmibHas MamHa (IIXM). AGcopOIIMOHHBIE XOIOIUIbHBIC
ManuHbl. Cxema OpOMUCTOIUTHEBON XOJI0JUIBHON YCTaHOBKH.

36. Duepretuueckas 3 HeKTUBHOCT aOCOPOLIMOHHO-PE30POIIMOHHOM XOI0INIBHON MAIIMHbI B
CUCTEME TPUTE€HEPALIUU MAJION IHEPIETUKH.

37. Cuctema Tpurenepauuu i pepmepckoro xo3siictsa. Beibop cxeMbl X0I0AUIBEHOM
MaIuHbL. JHepreTudeckas d3QppexTuBHOCTE APXM.

38. Tpurenepaius Kak crocod CHUKEHHS pUCKOB U YIPaBIIEHUS 3aTpaTaMy Ha YHEPTOPECYPCHI.

39. Pacuer nmokasarenei paboThI TEIIO(YUKAMMOHHBIX TYPOOYCTAaHOBOK B JIETHHI MEPUOJT TIPU
Hanuuuu npucoenuneHHor k TOLL xonoaunpHONM HArpy3KH.

40. TIpyHIMIUAEHAS CXeMa BKIIOYEHUsT aOCOPOIIMOHHOM XOJI0MILHON MAITUHBI B CUCTEMY
LEHTPATU30BaHHOTO OTIyCcKa TerIoThl oT TOL] ¢ ropsiueit Bo10il.

41. Pexxum coBMECTHOro oTIycka TerioTsl Ha I'BC u oxnaxieHne noMenieHui.
AGCcopOLMOHHBIE OPOMUCTO-IUTHUEBBIE XOJIOAUIBHBIC MAIIIMHEI.

42. XononunbHbli kodppummeHT ABXM. Y nenbHbIi pacXo1 TEMIOTH Ha TYpOOYCTaHOBKY.
[TpunnunuansHas cxema BkiatoueHuss AbXM B cucremy TemocHadxenust ot TOLI.

43. CxeMma sHepreTHYecKoro OajgaHca CHCTEMBI TPUTEHEpAIuH ¢ ucronb3oBanueM [TKXM.
Korenepanuonnas ycranoBka + ABXM.

44. Pacyet nOoTpeOHOCTH MPEINPUATHS B TEIUIOBBIX, HJIEKTPHUECKUX U XOJIOMITEHBIX
MouHocTsX. [IpoekTupoBaHUE CUCTEMBI TPUTEHEPALIHUH.

45. Pacuer cpoka OKyIaeMOCTH YCTaHOBKH. Tapu@uKanus 3J1eKTPO3HEPTUU U IPUPOJHOIO rasa.

46. Pacuet notpeOieHus 3JEKTPOIHEPTUH MPEPUATHS, HE 000PYAOBAaHHOI'O aBTOHOMHOM
YCTaHOBKOMW IPOM3BOJICTBA TEIJIO- U 3JIEKTPOIHEPTUU.

47. Cucrema OXJIaXICHHUS XOIOAUIBHON YCTAaHOBKHU. XO0JIONIbHBIE ar€HThl U XJ1aJOHOCUTEIH.

Oo0pa3zen 3x3aMeHALMOHHOI0 OUJIeTA MO0 JUCHUILINHE

I'po3HeHckuii rocygapcTBeHHbIN He(PTSAHOI TeXHUYecKnil yHUBepcuTeT uM.akaia. M./[. MuiinoHmmukoBa
HucTuTyT "JHepreruxkn"
Kadenpa "Tennorexnuka u ruipaBiauka'"
I'pynna "290I1-23"  Cemectp "7"
Jucuuniuna " CucremMbl 1 YCTAHOBKH NPOU3BOACTBA X0104a"
Bujersl Kk 3K3amMeny
Bujer Ne 1
1. Cxema sHepreTudeckoro 6amanca CUCTEMBI TPUTreHepauu ¢ ucroiabs3oBanueMm [TIKXM. KoreHnepanmonnas ycTaHoBka +
ABXM.
2. AGCopOIIMOHHBIE U COPOIIMOHHBIC XOJIOMIbHBIC MAITUHBI.
3. Metoauka pacueTa IEHCTBUTEILHOTO IIUKJIA OJTHOCTYIIEHYATON MApOKOMIIPECCOPHOM XOJMOTUITBHON MAIIIUHBI.



Moanuchk mpenoaaBareJisi MMoanuck 3aBenywmero kadeapoi "T u I'" P.A-B. Typayes

7.3 Texkyuiuii KOHTPOJIb

BOHpOCbI K IPAKTHIC€CKHUM 3aHATHAM 110 JTUCHHUILINHE «Cucremsnl 1 YCTAaHOBKH
MMpou3BoJACTBA X0J101a»

EctecTBeHHOE OXJ1aXxAeHUE.

M cKycCTBEHHOE OXJIaKIEHUE.

CrniocoOblI oty4eHrne HU3KUX TeMIepaTyp.

AnmnabaTuyecKkoe IpoCceNnpOBaHue.

Dddekt Panka.

Tepmoanekrpuueckuii 3 dexr.

[Tonpa3znenenue X0MOMIBHBIX MAIIHH.

XO0JIOIWIILHBIN arcHT.

. Bupa o6parnoro mnukia.

10. DHTpOomHS.

11. Y nenpHas MaccoBasi X0JI0JONPOU3BOIUTEIHHOCTD.

12. XonomuinbHbIH KOAPPUITUCHT.

13. XonoquiipHas MalivHa.

14. DppexTHBHOCTH HUKIIA TEIUIOBOTO HACOCA.

15. Koadurment npeodpa3zoBaHus TEIIOTHI.

16. Cucrema oxJIaXIeHHUS XOJIOAUIBHON YCTAaHOBKH.

17. OpHocTyneHYaThie XOJIOAUIbHBIC MAIIIMHBI.

18. MHorocTyrneH4aTsie X0I0AUIbHBIC MAIIUHEL.

19. [luka MHOTOCTYIIEHYaTON MTapOKOMIIPECCHOHHON MAIlIUHBI.

20. TeopeTrueckas MHANKATOPHAS JHArpaMMa MOPITHEBOTO KOMITPECCOpa.
21. TeopeTnueckas X0JI0J0MPOU3BOAUTEIHLHOCTH KOMIIPECCopa.

22. VlnmukaTopHas Auarpamma JeiCcTBUTEIBHOTO paboyero mporecca.

23. JleficTBUTENbHBIN 00BEM MTAPOB XOJIOAMIBHOTO areHTa.

24. AzeorponHble cMecH. Terumodusmueckue cBoiicTBa. 5 OU3NKO-XUMUYECKHE CBONCTBA.
25. I'anoreHn3upOBaHHbIC XJIaareHThI.

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

28. OyHKIMOHAIBHAS CXeMa BO3AYIIHON XOJIOAMIFHON MAITHEI.

29. MamvHbl BUXpEBOTO TUIIA.

30. KomripeccnoHHBIE TAPOBBIE XOJIOIMITbHBIE MAITUHBIL.

31. XonoauabHbIE MALIMHBI C IIEHTPOOEKHBIMU KOMITPECCOPAMHU.

32. XonoauapHbIe MAIIMHBI ¢ BHHTOBBIMU MaciI03aroJIHEHHBIMU KOMITPECCOPaMH.
33. XonoauabHbIE MALIMHBI ¢ POTALIMOHHBIMU TUTACTUHYATHIMH KOMIIPECCOPAMH.
34. AGCopOIIMOHHBIC XOJIOMIIEHBIC MAITHHBI.

35. CopOLIMOHHBIX XOJIOAUIbHBIC MAIIIUHEI.

36. [TaporKeKTOPHBIC XOJIOIMIbHBIC MAITUHBI.

37. Buapl MOPITHEBBIX KOMIIPECCOPOB.

38. 'epMeTHYHBIC KOMITPECCOPHI.

39. beccanbHUKOBBIE KOMITPECCOPHI.

40. BcacpIBaroniye U HarHeTaTelIbHbIE KIIallaHbl.

41. IlpenoxpanurtesbHble kiananbl. CaabHUKH.

42. PoTarimoHHBIE KOMITPECCOPHI.

43. BUHTOBBIE KOMITPECCOPBHI.

44. TypOOKOMITPECCOPBHI.

45. KoxxyxoTpyOHbIE TOPU30HTAIbHbBIE KOHIEHCATOPBI.

©CoNooA~WNE



46. KoxxyxoTpyOHBIe BepTUKAJIbHBIE KOHIEHCATOPHI.

47. Koxyx03MeeBUKOBbIE KOHJEHCATOPHI. VMcmapuTenbHble KOHIEHCATOPBHI.

48. Bo3nymiHbie KoHAeHCaTOphl. Mcmapurenu.

49. Boznyxooxmagutenu. OTaenuTenu Xuakoctu. Macnoornenurenu. [IpoMeKyTOUHBIE COCYIBI.
50. PecuBepsl. Hacochl XOMOAMIBHBIX YCTAaHOBOK.

51. llepeoxnagurenu. TermnooOMeHHUKH.

52. PerynupoBaHue neperpesa napa. PerynupoBaHue TeMiieparypbl OXJIaKIaeMoro o0beKTa.
53. PerynupoBaHue BIaXXHOCTH BO3yXa. ArperaThl XOJOIUIbHBIX MAIITUH H YCTAHOBOK.

54. 3arotoBuTeNbHBIC XOIOAUIBHUKA. [IpON3BOACTBEHHBIE XOIOAMILHUKH.

55. PacnipenenurensHble XOMOAMIbHUKU. ba3ucHbie XONMOIMIBHUKH.

56. X0oAUIFHUKY CMENIAHHOTO Ha3HAYCHUS. Y CIIOBHASI TPY30BMECTHMOCTh XOJIOAMILHUKA.
57. Macca ucrnapuBiieics Biard. ['a3000pa3Hblii TMOKCH]T YTIIEPO/Ia.

58. 'a3000pa3Hblii a30T. BogHbIe pacTBOPHI COJIel BBICOKOW KOHIIEHTPALIUH.

59. I'mukomu. Xunkwuii a3ot. Bomusriii nen. JIpnoconsHoe oxnaxaeHue. Cyxou e,

60. Hapy»xHbIe orpakaaronire KOHCTPYKIUUA. BHyTpeHHNE OrpaKAaroIne KOHCTPYKITUH.

61. Teron30ALHOHHBIE MaTepUabl. [ HAPON30JIALIMOHHBIE MATEPUAIIBI.

62. TerutoBo#t Oaanc oxJaxkaaeMoro momereHus. CUCTEMBI OXJIAXKICHUS XOJIOAMILHBIX KaMep.
63. OrranBanue cHeroBoi myosl. CriocoObl 0TBOJA TEIUIOTHI OT MOTPEOUTENSA X001,

64. Bo3aymHabsie MOpO3UIbHBIC anmapaThl. KOHTaKTHBIE MOPO3HUIIBHBIC alllIapaThl.

65. CyObnmuManuoHHbIe CYIIMIbHBIE YCTAHOBKH. TEXHOIOTMYECKHUEe KOHAUIIMOHEPHI.

66. OxJ1axIeHre BOJIHBIM JIbJOM. JIbIOCOISIHOE OXJIKICHHE.

67. OxnaxaeHue X0I0J0aKKyMYJISITOPaMH C 9BTEKTUKOM.

68. OxaxkaeHne cyxum JIbAoM. McrapuTenbHOe OXITaXIeHHE.

69. TpureHepanus, cUCTeMbI U KOMIUIEKCH. JIOCTOMHCTBA M HETOCTATKH.



7.4. Onucanue TokasaTejed u KPUTECPHUECB OLCHHBAHHA KOMHGTGHHI/Iﬁ Ha PAa3JIMYHBIX 3TallaX HX (I)OpMI/IPOBaHI/ISI, OIIMCAaHUC

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
Inanupyemblie pe3yJibTaThl OCBOEHUSI Kpurtepun oueHuBaHus pe3yabTaTOB 00y4eHUSs HaunMenoBanue
KOMIIETeHIINH OLICHOYHOI'0
MmeHee 41 0ay10B 41-60 6a10B 61-80 0aJ110B 81-100 6a110B cpeacraa

(Hey10BJICTBOPUTE/IBHO)

(y10BJ1€TBOPHUTEJIHLHO)

(xopo1o)

(0OTJINYHO)

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

TEIUIOTEXHUYECKUX YCTAHOBKAX M CUCTEMAX.

3HaTh: ®parMeHTapHbIE 3HAHUS Henonnele 3HaHuA CdopmupoBanHbIe, CdopmupoBanHbIe
- TEPMOJIMHAMUYECKHUE OCHOBBI JEUCTBUS HO COoICpKamue CUCTEMATUYCCKUC
M YCJIIOBUS DKCIUTyaTalluy XOJOIUIBHBIX OTACIBHEIC SHaHUA
MaIlMH U YCTAaHOBOK; npOOeIbI 3HAHNS
- IPOUCXOSALIUE B XOJIOAUIBHON
TEXHOJIOTUH TEIUIO- U MacCOOOMEHHbIE
IPOIIECCHI U BUIBI (D (HEKTUBHO
MPUMEHSAEMBIX TEITION30IUPYIOIIUX
MaTepUaJIOB;
- CXeMa 3HepreTHyecKoro OanaHca
CHUCTEMBI TPUT'CHEPALIUU C
ucnoas3zoBanuem [TIKXM.

Ymers: YacTu4HbIC YMEHHS Henonnsle ymeHus ‘YMeHus ONHEIE, CdopmupoBaHHbIe
- BBISIBJISITH HauOoJiee MepCreKTUBHEIE, JOIYCKaroTCsA T v——
MEPENOBLIE TEXHUYECKUE PEIIEHUS, B HEOOJIbIIIHE

OIINOKHU

BOIIPOCAax MOBBIMICHUA HAACKHOCTU U
9HEProdpPEeKTUBHOCTH CUCTEM
XO0JIOJOCHAOKECHHS;

- ONPCACIIATH OHCPICTUYCCKYIO

Bompocsl k
PyOSKHBIM
aTTeCTaIUsIM,
TECTBI, BOIIPOCHI
K MTPaKTHIECKUM
3aHsTusM, PI'P.




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

Baanern:
- HaBbIKaMU BbIOOpa ONTUMAJILHOM
KOH(HUTypanuu, CXeMHBIX PEUICHUN U
000py/I0BaHUs CUCTEM
XO0JIOJOCHAOKCHHS;
- METOJIMKOW IKCEPreTU4ecKOro aHaiusa
paboThl  XOJOAWJIBHOM  MalIMHBl U
TEIUIOBOTO HAcOCa;
- HaBBIKAMH  BBIOOpAa  COBPEMEHHOM
CHCTEMBbl TpUTEHepaluu Kak crocoba
YBEJIUYEHUS 9HEProdPPeKTHBHOCTH,
pentabenbHocTH noBbimenus KIIJ[ TOC,
TOIl u ADC CcHuXEHHUS pPUCKOB U
YIPaBJICHUS 3aTpaTamu Ha
SHEPropecypchl.

YacTuuHoe BlIaJicHAE
HaBBIKAMH

Hecucrematnueckoe
MIpUMEHEHNE HAaBBIKOB

B
CHCTEMATUIECKOM
MIPUMEHEHUH
HABBIKOB
JIOITYCKAKOTCS
MPOOEIIBI
3HAHUU

YcnemHoe n
CHUCTEMATHYECKOE
MIPUMCHEHUE HaBBIKOB




8. OcoGeHHOCTH peasM3auvy JUCHMILIMHBI VIS MHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jlns  ocymiecTBIEHUS NPOLEAYpP TEKYIIero KOHTPOJS YCIIEBa€MOCTH M IPOMEKYTOYHOM
aTTeCTallu OOYYaIOUIMXCS CO3/1aHbl (POHIBI OICHOYHBIX CPEJCTB, aJlaITUPOBAHHBIC JUISI MHBAIUAOB U
JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbS M IO3BOJISIIOUIME OLIEHUTH JOCTI)KEHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTENIHON MNpOrpaMMe pe3yiabTaTOB OOYYCHHS H YPOBEHBb
cOPMUPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 00pa3oBaTenbHON mporpamme. Dopma
NPOBEICHUS TEKyIIeH aTTecTalld s CTYJCHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  Y4ETOM
WHIMBUIYAIBHBIX TCUXO(U3UYECKHX 0COOEeHHOCTeH (YCTHO, MMCbMEHHO Ha Oymare, MUCHMEHHO Ha
KOMITbIOTEpe, B Qopme TecTupoBaHus U T.m.). [lpm TectupoBanum aist cnaOOBHISIIMX CTYAECHTOB
UCTIONIB3YIOTCSL (DOHIBI OLIEHOYHBIX CPEACTB C YKpYNMHEHHBIM mpudToM. Ha sk3ameH mpuriamaercs
CONPOBOKAAIONINI, KOTOPBIA  OOECIeYnBaeT TEXHUYECKOE COMPOBOXKICHHE cCTynaeHTy. llpum
HEOOXOUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs ISl TOJITOTOBKH OTBETA
Ha O9K3aMmeHe (wiM 3adere). OOydarouyecs ¢ OrpaHUYEHHBIMHM BO3MOXKHOCTSMHU 370POBbS U
oOydJaromuecss WHBAJIHIbl OOECIEYMBAIOTCS MEYAaTHBIMU W 3JEKTPOHHBIMU  00pa30BaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM X 3I0POBbS U BOCIIPUATHS HHPOPMALIUH:

1) IUISl MFHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI IO 3PEHHI0:

- JUIS CcJembIX: 33/JaHus U1 BBIIOJHEHHWS Ha CEMHUHApaX M MPAaKTUYECKUX 3aHATHUSIX
oopmisiroTcst  penbeHO-TOUCUHBIM mpupTOM bpaiins wiam B BUAE DIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOINBI0 KOMITBIOTEpPA CO CIENUATH3UPOBAHHBIM MPOTPAMMHBIM OOECIICYCHUEM JUISI
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; TUCbMEHHBIE 3a/IaHUs BBIMOJIHAIOTCS Ha Oymare penbedHo-
TOYeYHbIM HIpUpTOM bpalas uIM Ha KOMIBIOTEPE CO CHEIMAIM3UPOBAHHBIM MPOrPaMMHBIM
obecriedyeHneM sl CIIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOYYarOIIMMCS JAJsl BBITOJIHEHHS
3aJJaHus TIPU HEOOXOJIUMOCTH TPEIOCTABISICTCS KOMIUIEKT MUCHMEHHBIX NMPHHAUICKHOCTEH M Oymara
IUIE  TUChbMA  pelbeHO-TOYEYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATN3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHHEM IS CIIETbIX;

- IS c1a0oBUAAIIUX: o0ecreunBaeTCss UHIUBUYyaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOywaromMMmcsl JJs  BBINOJIHEHMS 3aJaHusd TpPH  HEOOXOAMMOCTH MPEJOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaKK€ MCIOIB30BaHUE COOCTBEHHBIX YBEIWYHBAIOIINX
YCTPOICTB; 3aJaHusl I BBIMOJIHEHUS 3a1aHUI O(OPMIISIOTCS YBEIIMYSHHBIM HIPUPTOM;

2) JUIs. THBAJIUIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- UISl TJIYXUX M CJIa00C/bIIAIIUX: 00eCTIeYMBACTCSl HATMYNE 3BYKOYCHIIMBAIOIICH armapaTypsl
KOJJICKTHBHOTO  TIOJIb30BaHUS, npd  HEOOXOAMMOCTH o0yJaromuMcsi  TPEAOCTaBISICTCS

3BYKOYCHUJIMBArOIIas arrmaparypa HWHIUBUAYAJIIBHOTO IIOJIb30BAaHUA, MNpeaOCTaBIAOTCA  YCIYI'U



CYpJIOTIEPEBOUNKA;

- a8 CJEeNOrJyXux JIOMyCKAaeTCs TPUCYTCTBHE AaCCHCTECHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYpIOTIePeBOUNKA (TOMUMO TpPEOOBaHUi, BBITOIHAEMBIX COOTBETCTBEHHO Ui CICIBIX U
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 annmapara:

- JUIAd JIMI C HapYIICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEW: MHCHMEHHBIC 3aJaHMs
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUATM3UPOBAHHBIM IPOTPAMMHBIM  O0ECIICYCHUEM  WITH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBINIOJIHECHUE 3a/laHUil (TECTOB, KOHTPOJLHBIX paboT), MPOBOJAMMEIC B

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

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE 00ecreuyeHre JUCHUIINHbI

9.1 JInteparypa

1. | TeruoBbIe MBUTATENIM M HATHETATENHU [ DIEKTPOHHBIN pecypc]: yuebHnoe mocodue/ C.A. HaymoB [u
np.].— DnekTpoH. TekcToBbie nanubie.— HaymoB C.A., XayctoBa E.B., CaquukoB A.B., CokonoB
B.IO., ®upcona E.B., LIk A.B.Open0Oypr: OpenOyprckuii rocyaapcTBeHHbld yauBepcuret, ObC
ACB, 2015.— 109 c¢.— Pexxum nocryma: http://www.iprbookshop.ru/61415.html.— 5bC
«IPRbooks»

2. | bacykunckuit C.M. LlenTpoOexHble HarHeTaTe I [ DIEKTPOHHBIN pecypc]: 3a1aHus Ui IPOBEPKU
3HaHu# no pasneny «Hacocweny/ bacykunckuii C.M., bacykunckuit b.M.— DneKkTpoH. TeKCTOBbIE
nanHsle.— Jlnnenk: Jluneuxuit rocynapcTBeHHbIN TexHudeckuil yausepeutet, ObC ACB,
2013.— 20 c.— Pexxum mocryma: http://www.iprbookshop.ru/22947 html.— DBC «IPRbooks»

3. | I[loctpoeHue auarpaMmbl PeXUMOB TETIO(GUKALMOHHOW TYpOUHBI C OTHUM PEryJINpYEMbIM
0TOOPOM [ DIIEKTPOHHBIN pecypc]: METOIUYECKHE YKa3aHUsl K KypCOBOM pabOTe MO JUCIUTIITHHE
«TennoBble 1BUTATENN» — DIEKTPOH. TEKCTOBbIE AaHHble.— Jlunenk: Jluneukui
rocynapcTBeHHbIi TexHndeckuii ynusepcurer, 9bC ACB, 2014.— 17 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/55132.html.— 3BC «IPRbooks»

4. | Hepromes JI.I'. Bo3nyxoayBHBIE YCTAHOBKH U CTaHIIMH [ DIEKTPOHHBIN pecypc]: yuedHoe mocooue/
Heprowes JI.I.— OnekTpoH. TekcToBbIE AaHHbIE.— M.: MOCKOBCKUI TOCYAapCTBEHHBIN
CTpOMUTENbHBIN yHUBepcUTeT, Al [Tu Op Menua, 9bC ACB, 2015.— 163 ¢.— Pexwum nocryna:
http://lwww.iprbookshop.ru/39649.html.— 3BC «IPRbooks»

5. | JIybkos B.M. OcHOBBI 3KCIITyaTalluy TemjIoMeXxanndeckoro obopynoBanust TOC [D1eKTpOHHBIN
pecypc]: yaednoe nocobue/ JIyokos B.U., HoBuukoB C.B.— DneKTpoH. TEKCTOBBIEC JaHHBIC.—
Caparos: Aii [Tu Ap Menua, 2019.— 285 ¢.— Pexwum nmoctymna:
http://www.iprbookshop.ru/82563.html.— 3BC «IPRbooks»

6. | Koctur B.U. DHeproaddexrnBHas paboTa HACOCOB U BEHTHIISATOPOB B CHCTEMAaX TEIUIOCHAOKEHU |
BEHTWISIIIMY [ DNeKTpoHHBIN pecypc]: MoHorpadus/ Koctun B.M.— DnekTpoH. TeKkCTOBbIE
nanasle.— HoBocubupck: HoBocuOupckuii rocy1apcTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBIH




yauepcuteT (Cuberpun), 9bC ACB, 2015.— 188 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/68866.html.— 3BC «IPRbooks»

JlomoJIHuTeIbHAS JIUTepaTypa

1 Pacmenkun A.H., EpmonaeB B.A., KemepoBckuii TernnooOMeHHbIE anmapaTsl
HHU3KOTEMIIEpaTypHON TEXHUKHU. [ DneKTpoHHbIN pecypc] 2012 URL:
http://www.iprbookshop.ru/14393.html

2 BysnoB O.H.,Bopo6réra H.H.,YcoB A.B. XonoaunpHoe TEXHOJIOTHYECKOE 000PY-
noBanue [daekTponnslii pecypc] 2009 URL: http://www.iprbookshop.ru/14401.html

3 Bonpmakos C.A. XonoauinbHas TEXHUKA U TEXHOJIOTUS MPOAYKTOB nuTanus. — M.: U3na-
TEJIbCKUM LEHTp «Akanemus», 2003. — 304 c.

4 Kypsuies E.C., Onocosckuii B.B., Pymsnnes 10.Jl. XononuneHelie ycranoBku. — CII6.:
ITonurexunka, 2002. — 576 c.

5 Kymnakosa B.E. u ap. [Ipumeps! 1 3aj1a4u 110 X0JIOAUIBHON TEXHOJIOTHUH MUIIEBBIX MPO-
nykroB. — M.: Koinocc, 2003. — 240 c.

B) UHTEepHeT-pecypcbl
HNuTepHer pecypc - WWW.QsStou.ru, smnexktponnsie O6ubmmoreunsie cuctembl (OBC): «IPRbooksy,
«KoncynbranT crynenta», «Ibooks», «Jlauby.

r) IPpOrpaMMHoOe H KOMMYHHMKAIlHOHHOEe o0ecrieyeHue
CpencTBa obecrieueHUs] OCBOCHUS IUCIUIITUHbBI
1. Pacuernsie kommnbroTepusie nporpammbl: MATHCAD, EXEL.

2. DNEKTPOHHBIN KOHCTIEKT JIEKIIMK U 3JICKTPOHHO-00YUaIONIHiA KOMIUIEKC 110 TUCIUTILINHE
«CHcTeMbl U YCTAaHOBKH MPOU3BOCTBA X0JI0/1a»

3. TecThI 11 KOMIIBIOTEPHOT'O TECTUPOBAHHSI CTYJCHTOB

4 Metoauyeckue YKa3aHus 110 OCBOCHUIO JUCHUIIIIMHBI «CHcTeMbl U YCTAaHOBKH
IMPOU3BOACTBA XOJOAa»

10. MaTepuajibHO-TEXHHYECKOE o0ecniedeHne TUCIUTIINHBI

Jlnsa oOecrniedyeHuss OCBOEHUS JMUCLUUIUIMHBI HEOOXOJMMO Hajuuue Y4eOHOH ayIuTopuu, CHaO0XKEHHOM
MYJIbTUMEIUHHBIMU CPECTBAMU JIJIS IPE/ICTABIICHUS MPE3EHTALMH JIEKIUI U TOKa3a yueOHbIX (PHIBMOB.

Krnace ¢ mepcoHaIbHBIME KOMITBIOTEPAMHU ISl TPOBENEHUS MPAKTHUECKUX 3aHATHH M BUPTYaTbHBIX
1a00paTOpHBIX PadoT.

VYuebnsie aynuropuu kadeaps! "Temmorexanka u ruapaBiuka” B [ YK ITHTY — No 4-20, Ne4-45, Ne4-
47 m  Ne4-49, cHabGxeHHBIE MYTbTUMEIUMHBIMU CPEACTBAMH JUIsl MPEACTABICHUS MPE3CHTAUNA U
MOoKa3a yueOHbIX (PHIbMOB

11. TomosiHeHus1 M MI3MEHEHHs B padoueil mporpaMMe Ha y4eOHbI roj

JIonojHeHHUss W W3MEHEHHsT B padouyue NpOorpaMMbl BHOCITCA €KETroJHO Iepe] HadaJoM HOBOTO
yuebHoro roga mno Qopme. M3mMeHeHUs: JOKHBI O(QOPMIIATHCSA JOKYMEHTAJIBHO W BHOCATCS BO BCE
YUTEHHBIE DK3EMILISAPBI.



http://www.gstou.ru/

[Iporpamma cocraBneHa B cooTBeTcTBUM ¢ TpeOoBanusMu PI'OC u ¢ yueToM peKOMEHIAUui Mo
HanpasieHuo noarotoBku 13.03.01 «TennosHepreTrika v TEIIOTEXHUKA.

«CucreMbl M yCTAaHOBKHU ITPOU3BOACTBA XO0JI0/1a» (Hanuuue o6opynosanus u TCO)

1 JlaGopatopuslii komiuieke "Temnonepenada npu kousekuuu u 06yse" TITK-010-9JIP-01
(9 nabopaTopHbIX paboT)

2 Y4eOHo-nadboparopHbiii KOMIUIEKC «Termmoo0OMeHHIKIY
(4 nabopaTopHBIX PabOTHI)

3 BupryanpHelii mporpaMMHBI 1abopaTopHblil KomIuieke "TemnorexHuka"
(6 mabopatopHbIX padboT)

4 Buptyanbeusiii yueOHbIi KoMILIIeKC «TenoBbie 2IeKTPOCTaHIINN

Kommnekc npenHa3zHaueH JUIst HCCIIEA0BaHUS IPOLIECCOB HACTPOUKM U HaJlaJKU CUCTEM TEILUIOBOM
JJIEKTPOCTAHIINH, & TAK)KE KOHTPOJISI U MOHMUTOPHHTA COCTOSIHUSI DJIEMEHTOB CUCTEM BO BpeMsi X pabOTHI U
JIEMOHCTpALUH BIUSHUS U3MEHEHHS TTapaMeTPOB 3JIeMEeHTOB. [IporpaMma conep:xut rpaduieckyro
uH(popManuio, N300pakeHNsT MOHUTOPOB, TAHENIN YIPABICHNS U COOOIICHNS aBapUITHON CHUTHATH3AIIH
AHAJOTUYHBIC PEATbHBIM.

B cocTaB BxomuT:

1. IlepcoHanbHBII KOMITBIOTEP, MOHUTOP, KIIaBUATYpPa, MBIIIb.

2. IlpeycTaHOBIEHHOE CHEIHATM3HPOBAHHOE IPOrpaMMHOE oOecTieueHIe

5} KoMIu1eKT mi1akaroB 560x800 mv, M300paxkeHne HAHECEHO Ha IIACTUKOBYIO OCHOBY TOJIIMHON 4 MM
u pasmepoM 560x800 mm. M300pakeHre 00agaeT BOJOCTONKUME cBOicTBaMu. Kakplii miakat uMeer
3JICMCHTHI KPCIJICHUSA K CTCHEC.

5.1 | TemoBkle 3nekTpuyeckure cTanmuu (16 mr.)

5.2 | «TemmomaccooOomeny (16 mir.)

5.3 | TypOunsl u 060pya0BaHNE TEIUIOBBIX cTaHimii (16 mT.)

6 BJIeKTPOHHbIe IJIAKATBI JleMOHCTpaIMOHHBIE KOMIUICKCHI Ha 0a3¢ MyJIbTHMEINA-TPOCKTOPA (KOMILICKT
2NeKTPOHHBIX MakaToB Ha CD, mynsrumeaua-npoektop BENQ, HoyTOyK, axpan 1,5x1,5 m):):

a. Tennomaccoobmen (122 mT.)

o

TypOunb! TeruoBbIX cTaHiui (21 1wT.)

Ilpe3enTanumn:

Tennonepenaya

TenmoBbie U aTOMHEIC OJICKTPOCTAHIUN

Bupl, coctaB 1 Ha3HaueHUE TypOWH TEIUIOBBIX CTAHIMH

[TapoBble 1 ra3oBble TypOMHBI U UX OCOOEHHOCTH.

Komnpeccopsl. Kinaccudukanust no npuHuuny aeicTusl.

LleHTpOOEIKHBIE KOMIIPECCOPBHI.

OceBble 1 pOTOpHBIE KomMIpeccopa. KOHCTpYKIIMU KOMIIPECCOPOB

KOMHpCCCOpH (¢]0) CBO60,I[HO ABVOKYHIUMUCS TOPHIHAMMU. KOMHpCCCOpHHe YCTAHOBKH.

OO |NO 01| BWIN|F

OcHoBHbIE TapaMeTpbl HacocoB LleHTpoOexkHbIE HACOCHI.

=
o

XapaKTepUCTUKHU LIEHTPOOEKHBIX HACOCOB.

-
-

I{lenTpoOEKHbIE BEHTUIISITOPHI.

BuneodbunabMul:

- [Tpunnun paboThl KOTIA;

- [TapoBoi koren;

- [TapoBble TYpOHHBI;

- [limams ropenku;

- KOpOTKOC 3aMbIKaHUC,

- TennooOMeHHUKH;

- Posxwur xoTia;

- 'pagupHu;

- [Ipunnun paboTel Hacoca




- [IpuHIMn paboThl IEHTPOOESKHOTO HACOCA;

- MHOrocTyneHyaTslii Hacoc;

- Hacoc ITHC-1.

- Xabaposckas TOL;

- Pazanckag 'POC

- DKCIUTyaTalys SHeprobJI0KOB;

- Ilpunnun paboTsl JIMOCOCA;

- I[BI/I}KCHI/IC KHUIKOCTHU B pa6oqu KOJIECE,

MeToauuyecKue YKa3aHHUA 110 OCBOCHUIO TUCIHTHUIIIINHBI
«CHcTeMBI H YCTAaHOBKH IPOU3BOACTBA X0J104a»

1. Meroauyeckue yKa3aHusl JJisi OOyYAKOIIMXCH MO IJIAHUPOBAHHMIO W OPraHM3aAIUU
BpeMeHH, He00X0AMMOrO0 /IJIsl 0CBOEHUS! TMCIUILIMHBI.

N3yueHune pekoMeHayeTcs HauaTh ¢ O3HAKOMJIEHHUs ¢ pabouell NporpaMMoi JAUCUUILIUHBI, €€
CTPYKTYPOHl M coJep:KaHHeM pa3/ienoB (MoOIysei), (OHIOM OIICHOYHBIX CPEJCTB, O3HAKOMHTBHCS C
y4eOHO-METOUYECKUM 1 UH()OPMAIIMIOHHBIM 00€CTI€YeHNEM TUCIIUITIINHBI.

Jucuummna «CHCTeMBl M YCTaHOBKM IPOM3BOJCTBA XOJIO/IAa» COCTOUT W3 16 CBSI3aHHBIX
MEXy CO00I0 TeM, 00eCIIeUNBAIOIINX I10CIIE0BAaTEIbHOE U3yUCHHE MaTepHala.

OO6yuenue no aucuuiuinHe «CHCTEMBI M yCTAaHOBKH IMPOU3BOACTBA X0JI0a» OCYIIECTBIISICTCS B
clleAyoumx Gpopmax:

1. AyautopHble 3aHATHS (JCKIUHU, IPAKTHYCCKUE/CEMUHAPCKUE 3aHATHS).

2. CamocrostenbHas paboTra cTyaeHTa (IOArOTOBKA K  JIGKUMAM, [PaKTHYECKUM/
OPAKTUYCCKUM 3aHITHSIM, Tectam/pedeparaM/IoKinaiam/cce, 1 UHBIM (opMaM MHCBMEHHBIX padoT,
BBINOJIHEHHME aHAJIN3a KeHCOB, MHUBU1yallbHasi KOHCYJIbTALIUS C IPENOAABATENIEM).

3. UntepaktuBHble (POpPMBI TIPOBEACHUS 3aHATUH  (KOJJIOKBHYM, JICKIHS-AUCKYCCHS,
IpyMNIIOBOE pelieHue Keiica u 1p.opMel).

VY4eOHbIi MaTepHua CTPYKTYPUPOBAH M H3yYeHHE AUCUUIUIMHBI POU3BOANTCS BTEMAaTHYECKON
nocieaoBaTenbHOCTH. KaxaoMy NpakTHUeCKOMY/ CEMHUHAPCKOMY 3aHATHIO U CaMOCTOSATEIbHOMY
U3YyYEHHIO MaTepualia TPEANIecTBYeT JIGKIHA 1O AaHHOW Teme. OOydarommecss caMOCTOSTEIbHO
IPOBOJAT NPEBAPUTENBHYIO MOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE U TBOPYECKOE ydacTHE B
0OCYXJIEHUH TEOPETHUYECKUX BONPOCOB, pazdope MpOOIEMHBIX CHTyallMd M TIOMCKOB MYyTEH HX
pemieHus. MHorue mnpoOiiemMbl, H3ydaeMmble B Kypce, HOCST JUCKYCCHOHHBIM XapakTep, uTO
IperoiaraeT MHTEPaKTHBHBIN XapakTep MPOBEICHHS 3aHATHI Ha KOHKPETHBIX IPUMepax.

Ornrcanue mociieI0BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

[Ipu wu3ydyeHum Kypca cieayeT BHHUMATENbHO CIyHIaTh M KOHCIEKTHPOBAaTh MaTepua,
U3JaraeMplii Ha AayAMTOPHBIX 3aHATUAX. /I ero TOHWMaHWS W KAYeCTBEHHOTO YCBOCHUS
pEeKOMeH 1yeTCs ClIeAYIoNIas MoCye10BaTeIbHOCTD JeHCTBUI:

1. Tlocne oOkoOHYaHUS Y4YEOHBIX 3aHATUH JUIA 3aKPEIUICHUS MaTepualia IMPOCMOTPETh H
0o0ayMaTh TEKCT JIEKLMH, MMPOCIYIIAaHHON CerojHs, pa3o0parh paccMoTpeHHble mpumepsl (10 — 15

2. IIpy mOAroTOBKE K JIEKIMM CIEAYIOIEro JHS MOBTOPUTh TEKCT HPEIbLAYINEH JEeKIHH,
HOAyMaTh O TOM, Kakasi MOKeT ObITh cienyromast tema (10 - 15 munyT).

3. B teuenue Henenu BbIOpaTh BpeMs Ui paboThl ¢ auTeparypoil B Ombmuoreke (mo 1
qacy).

4. Ilpy NOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE MOHATHUS
[0 TeMe, U3YYUTh NPHUMEpHL. Pelas KOHKPETHYIO CUTYyalWIO, - MPEABAPUTENBHO MOHAThH, KaKOH
TEOPETUYECKUI MaTepuan HyXXHO HCIHOJb30BaTh. HaMeTWTh MiaH pemieHusi, NmornpoOoBaTh Ha €ro
OCHOBE pPeluTh | - 2 mpakTH4Yeckue CUTyanuu (J1ad.padoTsl).

2. Metoauyeckue yKazaHHs 110 padoTe 00y4aommxcsi BO BpeMsi IPOBeeHHUs JTeKIUH.

Jlekuu  nmaroT  OOyyarOIIMMCS ~ CHUCTEMAaTHU3WPOBAaHHBIE  3HAHUS 1O  JIUCIMILUIMHE,
KOHLOCHTPUPYIOT HMX BHHMAaHHE Ha HauboJiee CHOXKHBIX M Ba)KHBIX BoIIpocax. HGKHI/II/I 00BIYHO
U3J1aratoTcsl B TPAIULMOHHOM MM B MpoOieMHOM cTuiie. /Lis cTyJeHTOB B OOJIBIIMHCTBE CIy4yacB B



npobiieMHoM cTuiie. [IpoGneMHBIl CTHIIb MO3BOJSIET CTUMYJIHUPOBATh AKTUBHYIO IO3HABATENIbHYIO
NESATENIbHOCTh OOYYaIOIUXCsl U UX MHTEPEC K AUCHUIUIMHE, (OPMHPOBATH TBOPUECKOE MBINIICHHE,
npulerarb K MPOTUBOIOCTABICHUSAM U CPaBHEHUSM, JiejaTh 000OIIeHHs], aKTUBU3UPOBATh BHUMAaHUE
00yJaroIUXCsl ITyTeM IMMOCTAaHOBKHU MPOOJIEMHBIX BOIIPOCOB, TOOMIPSTEH JUCKYCCHIO.

Bo BpeMsi NEKIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIEKTHPOBAaHUE Y4eOHOTO
MaTepuana, oopaniath BHUMaHHEe HAa (DOPMYIMPOBKH M KAaTETOPUH, PACKPHIBAIONINE CYTh TOTO WU
MHOTO SIBJICHUS, UJIM TIPOIIECCOB, BBIBOJIBI U MTPAKTHUECKHUE PEKOMEH IAllUH.

KoHCneKT JeKnuu Jiydine Moapa3AeiisaTh Ha MYHKTHI, COONIOAas KPACHYIO CTPOKY. DTOMY B
00Jb11I0M cTeneHu OyayT crocoOCTBOBATH BOMPOCHI IJIaHAa JIEKIIUH, MTPEJIOKEHHBIE TIPSO IaBaATENISIM.
Cnenyer oOpamiaTh BHUMaHHE Ha aKIEHTBI, BBIBOJABI, KOTOpBIE JENAeT IMpenojaaBarelib, OTMedas
Haubosee Ba)KHBIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMedyaHusIMu
«BAXKHO», «XOPOIIO 3allOMHUTH» U T.Nl. MOXHO J€naTh 3TO U C MOMOUIbIO Pa3HOIBETHBIX MapKepoB
WIH py4eK, OJUePKUBasi TEPMHUHBI U OIIPE/ICTICHHUSL.

[lenecooOpa3no pa3zpaboTaTh COOCTBEHHYIO CUCTEMY COKpAIeHHH, a0OpeBUaTyp M CHMBOJIOB.
Opnako npu nanbHeien paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMHM IS
OBICTPOTO 3pUTEIBLHOTO BOCIPUSITHS TEKCTA.

Paboras Haj KOHCIIEKTOM JIEKIUMH, HEOOXOJAMMO UCMHOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATYpy, KOTOPYIO AONOJHUTEIBHO PEKOMEHI0BAN NpenogaBaTesb. IMeHHO
Takas Cepbe3Hasi, KpPOMOTIuBas padoTa C JIGKIMOHHBIM MaTEpHUaJOM IO3BOJIUT TITyOOKO OBIAAETh
TEOPETHUUECKUM MaTEPHAIIOM.

Temartuka nexuuii gaercs B paboueil mporpaMmme JTUCHUTUIMHEL.

3. Metoanueckue YKa3aHus 00y4arIMMcs 1o MOATOTOBKE K
NPAKTHYECKUM/CEMHUHAPCKUM 3aHATHUSIIM.

Ha npakTH4ecKux/CeMHUHAPCKUX 3aHATHSAX MPUBETCTBYETCS aKTHBHOE y4acTHE B OOCYKIECHUU
KOHKPETHBIX CHUTYyalluid, CIIOCOOHOCTb Ha OCHOBE IIOJIYYCHHBIX 3HAaHUW HaXOAWUTh Haubolee
3¢ (deKTUBHBIE PEUICHUS TOCTABICHHBIX IMPOOJIEM, YMETh HAXOAWTH ITOJIC3HBINA JOIMOJHATEITBHBIN
MaTepual 1o TEeMaTUKEe CEMUHAPCKUX 3aHSITHIA.

CryaeHTy peKOMEHIYeTCsl CIIeAyIOIIasi cCXeMa MOJArOTOBKH K CEMUHAPCKOMY 3aHSITHIO:

1. O3HakomiieHHE C TIJJAHOM HOPAaKTHYECKOTO/CEMUHAPCKOTO 3aHATHSA, KOTOPBIA OTpakaeT
COAEP)KAHUETIPEITIOKEHHOU TEMBI;

2. [IpopaboTaTh KOHCIEKT JICKIIHA;

3. [IpounTaTh OCHOBHYIO M JJOTIOJTHUTEIBHYIO JTUTEPATYPY.

B mporecce moAroToBKY K MPaKTUYECKUM 3aHITUSAM, HEOOXOAUMO 0OpaTUTh 0COOO€BHUMAHUE
Ha CaMOCTOATEIIbHOE  M3Y4Y€HUE PEKOMEHJOBaHHOW  juTepaTypbl. Ilpm  Bcelr  momHOTE
KOHCIIEKTUPOBAHMS JIEKIIUU B HEMl HEBO3MOXXHO M3JIOKHUTh BECh MaTepHall U3-3a JIUMHUTA ayAUTOPHBIX
yacoB. [loaromy camocrostenbHas paboTa ¢ y4yeOHMKamMH, Y4E€OHBIMH ITOCOOMSIMH, HAY4YHOH,
CIIPaBOYHOM JUTEpaTypOl, MaTepuaiaMu MepUOIUIYEeCKIX H3laHuil u VIHTepHeTa sBiseTcs Haubosee
5()PEKTUBHBIM  METOJOM  TIOJYYEHHS] JONOJHHUTEIBHBIX 3HAHWM, T[IO3BOJIAET  3HAYUTEIHHO
aKTUBHM3MPOBAThH Mpollecc OBIafeHHus HH(opmanuen, crmocoOCTByeT Oojee TIyOOKOMY YCBOCHHIO
U3y4aeMoro marepuaia, GOpMHUpPYET y CTYIEHTOB OTHOILIEHHE K KOHKpETHOM mpobieme. Bce HOBbIE
MOHITHUS MO W3Y4aeMOl TeMe HEOOXOAMMO BHIYYUTh HAM3yCTh M BHECTU B TJIOCCApUid, KOTOPBIH
11eJ1€ec000pa3HO BECTU C CAMOI0 Hayaja U3y4yeHHus Kypca;

4. OTBeTUTH Ha BOMPOCHI TUIaHA IPAKTUIECKOT0/CEMUHAPCKOTO 3aHSTHS,

5. BBITIOJIHUTE JOMaIlIHEE 3aaHuE;

6. [IpopaGoTath TECTOBBIE 33JaHUS U 33]a4H;

7. ITpu 3arpyaHeHUIX cHOPMYIUPOBATH BOIPOCHI K MIPETIOAABATEIIIO.

PesynbTar Takoit paboThl JOKEH MPOSBUTHCS B CIIOCOOHOCTH CTYI€HTa CBOOOAHO OTBETHUTDH Ha
TGOpeTI/IquKI/Ie BOl'IpOCI)I HpaKTI/IKYMa, BI)ICTyHaTI) 158 yqaCTBOBaTB B KOJIJICKTUBHOM O6Cy)I(HeHI/II/I
BOIIPOCOB M3Y4aeMOM TEeMbl, MPABUIbHO BBINOIHATh MNPAKTUUYECKUE 3aJaHUsT M WHBIE 3aJIaHus,
KOTOpBIE JAfOTCS B (DOH/IE OLIEHOYHBIX CPEACTB AUCIIUILIAHEI.

3. Meroanyeckne yKazaHus 00y4arImMMCs 110 OPraHU3AIUHM CAMOCTOSITeIbHON PadoThl.
Llenp opraHM3alnvu CaMOCTOATENBbHOM paboThl 1Mo aucuuiuinHe «CHCTEMBl U YCTaHOBKH
IIPOM3BOJICTBA XOJ0Aa» - 3TO YIIyOJIeHHe U pacIlMpeHne 3HaHUH B 00JaCTH KOHCTPYKLUH, pacyeToB
TEIUIOBBIX JIBUraTeneil xojaoqocHabxkeHus; GopMUpoBaHHE HaBbIKa M MHTEpECa K CaMOCTOSTENIbHOM



IIO3HABATEJILHON JIESITEIbHOCTH.

CamocrosTenbHas padoTa 00yJarouIuxcs sBISETCS BaXHEUIINM BUIOM OCBOCHUS COJCPIKAHUS
JUCLUIUIMHBL, TOATOTOBKH K MPAKTHYECKUM 3aHATHSM U K KOHTPOJIbHOU pabore. Croaa ke OTHOCSTCA
U CaMOCTOATENIbHOE YIiayOJleHHOe u3ydeHue TeM jaucuumuuHbel.  CamoctosTtenbHas paborta
IpeACTaBIsieT coOOH IMOCTOSHHO JEHCTBYIOLIYIO CHUCTEMY, OCHOBY 00pa3oBaTelbHOIO Ipolecca U
HOCHUT MCCIIEOBATENbCKUI XapaKTep, 4TO IOCIY)KUT B OyIyleM OCHOBAaHUEM Ul HalMCAHUS
BBIITYCKHON KBaTM(DPUKALMOHHOM paboThl, IPAKTUYECKOIO IPUMEHEHHUS IOTYYEHHBIX 3HAaHUH.

Opranuzaiys caMoCTOSITEIbHON paboThl 00yUarOINXCs OPUEHTUPYETCS HA AKTUBHBIE METO/IbI
OBJIQJICHUSl 3HAHUSAMM, DPA3BUTHE TBOPYECKUX CIIOCOOHOCTEH, Mepexox OT IMOTOYHOIro K
UH/IMBUYaJIN3UPOBAHHOMY O0YyU€HHIO, C YYETOM MOTPEOHOCTEN 1 BO3MOKHOCTEH JIMUHOCTH.

[IpaBuibHAs OpraHM3aLMsl CAMOCTOSITENBHBIX YYE€OHBIX 3aHATHH, HMX CHCTEMaTHYHOCTb,
1esiecoo0pa3Hoe IJIaHUPOBAaHUWE PaboOdYero BPEMEHHU I103BOJIAET CTYJIEHTaM pa3BUBAaTh YMEHUS U
HaBBIKM B YCBOCHHUU M CHUCTEMAaTH3allMM NMPUOOpETaeMbIX 3HAHUH, 00eCreunBaTh BBHICOKUN YPOBEHBb
yCIIEBAEMOCTH B N1EPHOJ 00yU€HUs], TOJyUYUTh HAaBbIKH ITOBBILIEHUS IPOPECCUOHATIBHOIO YPOBHSI.

[TonroroBka K MpPAaKTUYECKOMY 3aHATUIO BKIIOYAET, KpPOME€ NpOpabOTKHM KOHCIEKTa M
IPE3CHTAllMK JIEKLUH, HOUCK JINTEpaTypbl (IO PEKOMEHJOBAHHBIM CIIMCKaM M CaMOCTOSTENIBHO),
HOJATOTOBKY 3aroTOBOK JJISi BBICTYIUIGHHH IO BONPOCaM, BBIHOCUMBIM JIsi OOCYXAEHHUS IO
KOHKpeTHOH Teme. Takue 3aroTOBKM MOI'YT BKJIKOYaTh LUTAThbl, (AKTHI, CONOCTaBIECHUE PA3INYHBIX
NO3WIKH, COOCTBEHHBIE MbICTU. Ecnm mpobiema 3amHTEpecoBajia 0O0YdYarOMIerocs, OH MOXET
HOJArOTOBUTH pedepaT U BBICTYNIUTh C HUM Ha MPAKTUYECKOM 3aHATHU. IIpakTHueckoe3aHsATHE - 3TO,
IpEXKIEe BCEro, AMCKycCHUs, OOCYKIEHHE KOHKPETHOM CUTyallud, TO €CThb IIPEAINOoJIaraeT yMEHHE
BHUMATEJIbHO CIYyLIaTh WIEHOB MaJIOM IpyNNbl M MOJAEPATOpa, a TaKXKe CTaparhCsl BBICKA3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIC MJEH W MPEUIOKEHUS, YTOUHATh M 33]]aBaTh BOIPOCHI KOJUIEraM
10 00CYXICHUIO.

[Ipy moAroToBKe K KOHTPOJBHOM paboTe OOy4aroUIuiicsi IOJDKEH IOBTOPATH IPONIEHHBIN
MaTepuag B CTPOIOM COOTBETCTBUM C Y4eOHOW NpOrpaMMoi, HCHOJIb3ys KOHCHEKT JIeKUUH u
JIUTEpaTypy, PEKOMEHJOBaHHYIO mpernoaaBareneM. [Ipy HEOOXOAMMOCTHM MOXXKHO OOpaTUThCSA 3a
KOHCYJIbTallMe U METOMYECKOI MOMOIIIBIO K ITPEI01aBaTelIto.

CamocrosTenbHas paboTa peaan3yercs:

— HEIMOCPE/ICTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATHH - HA JIEKIMIX, IPAKTUYECKUX 3aHATHSX;

— B KOHTaKT€ C MpenojaBarejeM BHE PAMOK PACIHCAaHHs - HAa KOHCYJIbTAIUSAX 10 Y4eOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKHUX KOHTAKTOB, NPHU JUKBUIALWU 33J0JDKEHHOCTEH, NMPH BBIIOJHEHUU
WH/IMBUAYAIbHBIX 33aHUH H T.1I.

— B Oubnuoreke, noma, Ha Kadeape NpPHU BBHINOJHEHHHM OOYJarOIUMCS YYeOHBIX H
IPAKTUYECKUX 3ajau.

Bunsl CPC u kputepuu OLleHOK
(mo 6amnbHO-perTuHTrOBOM cucteme [THTY, CPC onenuBaercs B 15 6amioB)
Pedepar
Joxknan
Occe
VYyacTue B MEpONIPUATHSIX

el NS

Tembl a1 camMOCTOSITENILHOM paboOThl MpomucaHbl B pabouel mporpamme JUCHUIUIMHBIL.
D(PGhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUSI OOYYArONIUMCS CaMOCTOSITEIbBHOW pPabOThI SIBISETCS
3JIEKTPOHHAs MH(OpMaIIMOHHO-00pa30BaTeNbHasl cpe/la YHUBEPCUTETA, KOTOpas 00eCreuynuBaeT JOCTYI
K Y4eOHbIM IUIaHaM, paboyuM TMporpaMMaM AMCHMILIMH (MOJyJeHd), NpaKkTHK, K H3ZaHUIM
JJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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