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1. IEJIb U 3AJAYHA YYEBHOM JUCHUILIAHEI,
EE MECTO B YYEBHOM ITPOLHECCE

JucuuminHa «XoJIoAWIbHbIE MAIIMHBl U YCTAaHOBKW) SIBJISIETCSI OJHOW W3 OCHOBHBIX IIPO-
(GUIBHBIX JIUCHHUILIAH MPOrpaMMBblI MOJATOTOBKH OakanaBpoB mo HampasieHus 16.03.03 «Xoio-
JUIIbHAs, KPUOTEHHAsI TEXHUKA M CHCTEMBI XKH3HeoOeceueHus». B pe3ynprate peanuszannu HacTo-
AIIEH MPOrpaMMbl CTYICHTHI MOJIy4al0T 3HAHUSA, YMEHUS U OIbBIT B 00JACTH TEOPETUUYECKHX OCHOB
HU3KOTEMIIEPATYPHBIX CUCTEM, TEPMOJMHAMUYECKUX OCHOB OXJIAXKIACHMS, HU3KOTEMIEPaTypHBIX
MPOLIECCOB, CHEU(PUUIECKIX CBOWCTB pabOYUX BELIECTB MPH HU3KUX TeMmIepaTypax, METOAOB pac-
4yéTa U aHAJIM3a HU3KOTEMIIEPATYPHBIX LUKIIOB U UX SHEPT€TUYECKUX XapaKTEPUCTHK.

L]env npenogaBaHus AUCLHUIUIMHBI — U3yYEHHE M MOJTY4YEeHUE MPAKTUYECKUX HABBIKOB IPOEKTH-
pPOBaHUS M pacyeTa XOJOJMIBHBIX CUCTEM M YCTAaHOBOK M3 YCIOBHU HaJ€KHOCTH, 0€30MaCHOCTH, KO-
HOMHWYHOCTHU HUX OKCIITyaTalluu. BBIpa6OTKa YMCHUA HUCCIICA0OBATb U UCIBITBIBATH XOJOAWUJIBHBIC YCTa-
HOBKH M allapathl B IPOIEcce X CO3aHMs M SKCIUTyaTalllH, a TaK)Ke CIIOCOOHOCTH aHajIM3a CBOEH Jie-
ATEIBHOCTU U MOJTY4eHHON HH(OPMAIIHH.

3adaueu xypca sBiseTcsi QOPMUPOBAHUE HABBIKOB U YMEHUS 10 CICAYIOIINM HAIpPaBICHUSM
JIeATEIbHOCTH:

— TEOPETHUYECKOE M MPAKTUIECKOE 03HAKOMJICHHE C OCHOBAMH MOJTYYCHUS, IEpeadd U UCTIOIb30BaAHUS
X0J073;

— U3Y4YEeHHE METOJIOB pacy€Ta U MPOSKTUPOBAHUS XOJIOIUIBHBIX YCTAHOBOK U CUCTEM;

— OmpeziesieHUe apaMeTpoB U M0I00P OCHOBHOT'O U BCIIOMOTaTeNIbHOI0 000py1oBaHus A 3¢ dHeKTus-
HOI'0 XOJIOJIOCHA0KEHMUS;

— U3y4YEHUE METOJ0B OLEHKH 3((HEKTUBHOCTH, HAIEKHOCTH M O€30MaCHOCTH XOJOIWIBHBIX CHUCTEM, C
y4eTOM 0COOCHHOCTEH MPOMBIIUIEHHBIX IPEANPHUITHH.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI

[Iponecc M3ydeHus: JUCUUIUIMHBI «XOJOJMIbHBIE MAIIMHBI U YCTAHOBKW)» HAIIpaBJieH Ha
bopmupoBanue npogheccuonanvroi komnemenyuu (ITK-5) mporpammel 6akagaBpuara.

[TporpamMma GakaaBpuata mo HampasieHuio 16.03.03 «XonogunbHas, KpUOTEHHAS TEX-
HUKa ¥ CUCTEMBI JKU3HeoOecneueHus» Npoduib «X0oJ0uIbHasi TEXHUKA U TEXHOJIOTUUY) YCTaHAB-
JMBaeT cieayromue npopeccuonanpabie kommnerennuu ([1K) u uHIuKaTOpBI MX JOCTHOXKEHHS (Ta0I.
2.1).

Tabmuua 2.1. — 3agaun npodeccuoHaNbHOM NesSTeTbHOCTH, TPOpECCHOHATBHBIE KOMIETEHIIUU
(ITK) 1 MHAMKATOPBI UX JOCTHKCHUS

W3 npod. ctanmapra
HanmenoBanue OcHoBaHHE =
3anaya npo- =
npodeccro- Kox n HanmeHOBaHIE HHIUKATOPA (mpodeccu- a =
(deccroHab- N " N £ S| OO6oOueHHbIE
N HaJIbHOK KOMIIe- JIOCTHKEHUS TPOPECCHOHATLHON OHAJILHBIN e £
HOH JIesSITeb- 8 = TPYIOBbBIE
TEHIMU BBITYCK- KOMIIETEHIINHU cTaHgapt / 2=
HOCTH 5B byHKUININ
HHUKA aHaJm3 g
OTIBITA) =
Tun 3aaa4 npodeccuoHaNbHOMN AeITeIbHOCTH — IPOU3BOACTBEHHO-TEXHOJI0T MY eCKMl




VYuactue B
pabotax  TO
OKCILTyaTaI[HH
U panuoHalb-
HOMY  BeJe-
HUIO TEXHOJIO-
TMYECKUX
MPOIIECCOB B
XOJIOJUIBHBIX
U KPUOTEHHBIX
YCTaHOBKaX,
crucTeMax
sKH3Heobec-
[IeYEeHUs.
IIpoBenenue
TECTUpPOBa-
HUs, WUCIBITA-
HUSA X0JI0-
JIAIBEHOTO
obopynosa-
HHA, TCXHHUYC-
CKOT'0 COIIpo-
BOXKJICHUS
IKCIUTyaTaI[iK
XOJIOOUIBHBIX
MalliH ¥ CH-
CTEM KU3HE-
obecIieueHusl.

IIK — 5 Cmoco-
OeH HacTpauBaTh
mapaMeTpel  H
HCIBITBIBATE XO-
JONWIBHBIE Ma-
IIUHBI U CHCTE-
MBI JKH3HEOOEC-
TCUCHUSL.

Ui nks 3HaeT COBpeMEHHBbIE METO-
JMKH TECTUPOBAHUS, BUIBI HCIBITA-
HHH, MeTolbl cOopa, aHanu3a u obpa-
OOTKH HOJTyYEHHBIX PE3YJIbTATOB.
W, ks 3HaeT cnenuanau3upoBaHHOE
obopynoBaHue 1y COOPKH, MOHTaXa,
WCTIBITAHAH, PEMOHTA W YTHIIN3AIMNH
JIeTajei, y3JI0B, arperatoB U CHCTEM
JKU3HEoOecIIeYeHusI.

W3 nks VYMeeT aHanu3upoBaTh IO-
Jy4dCHHBIE B XOJZl¢ TEXHHYECKOTO Te-
CTHPOBAaHUSI M WCIBITAHWH JaHHBIE,
0000111aTh ¥ CUCTEMAaTH3UPOBATE.

25.023

Hacrpoiika na-
paMeTpoB, HcC-
NBITAHUE  CH-
CTEM  JKH3HE-
obecrieyeHws,
TEPMOPETYIIHU-
poBaHusl, arpe-
raToB IHEBMO-
TUIpaBINYe-
CKHX CHCTEM,
yCTpaHeHHe
3aMEUaHNN
TOJI30BaTCIICH
o  pe3yibTa-
TaM HUX OJKC-
MEPTHOTO  Te-
CTHpOBaHHH Ha
3TaIrle OINBITHOM
JKCILTyaTaluu
B/04.07

HepequL IJIAHUPYEMBIX PE3YJIbTATOB O6y‘IeHI/IH IIpHU U3YYCHUUN NUCHUILINHBI IIPUBCICH B

Tabnuie 2.2.

Tabmuua 2.2. — [Inanupyemble pe3yabTaThl 00yUeHUs PH U3YYEeHUH TUCIUILIHHEI,
COOTHECEHHBIE C IUNIAHUPYEMBIMU pPe3y/IbTaTaMH OCBOEHHs 00pa30BaTeIbHOM POrpaMmbl

IInanupyemsle
Kon pe3yabTaThl
KOMIIe- OCBOEHHUS
TeHIUH | 00pa3oBaTeNbHOU
IIPOrpamMMBbl

HHAWKATOpa JOCTHIKCHUA

Konx n nanmenoBanue

npodecCHOHANBEHON
KOMITETEHINN

[Tnanupyemslii pe3ynbTar
00y4eHHs 10 TUCIUIIIHE

Kox
rokasare-
Rt
OCBOEHUS




[K-5

CnocobeH
HACTpauBaTh Ia-
paMeTpBbl U UCTIbI-
TBIBATh XOJIO-
IUIBHBIE MAIlIK-
HBI U CUCTEMBI
JKH3HeoOecIeue-
HUS.

W k-5 3HaeT COBpeMeHHBIE Me-
TOJMKH TECTHPOBAHMS, BHJbI HC-
MBITAaHKUMA, METO/IBI COOpa, aHAIU-
3a ¥ 00pabOTKH MONYUYCHHBIX pe-
3yJIbTAaTOB.

UM, nxs 3HaeT crmenuain3upo-
BaHHOE 000pyIOBaHUE IS cOOp-
KH, MOHTa)Ka, HCIBITAHUH, pe-
MOHTa W YTHJIM3AUUH JIeTajei,
Y3II0B, arperaToB U CUCTEM JKU3-
HeoOeCTIeYeHNSI.

U5 nks YMeer aHaIM3UpPOBaTh
MOJyYeHHbIE B XOJIe TEXHHUYe-
CKOT'O TECTUPOBAHUS U HUCIIbITa-
HUH JaHHBIE, 0000MmIATh U CH-
CTEMaTU3UPOBATh.

Buamo:

- METOIBI BBIMOJIHECHHS PacueTHO-
OKCIIEPUMEHTAIBHOW paboThl M|
peLICHUsI  HAyYHO-TEXHUYECKHE
3a7a4 B 0O0JACTH XOJOIMILHOM,
KPHOTCHHOW TEXHHKH H CHCTEM
JKM3HEOOeCIeYeHnsT Ha  OCHOBE
JMOCTUXKEHUN TEXHUKH U TEXHOJIO-
Ui, KJIaCCHUYECKUX U TEXHHYE-
CKHX TCOPHH M METOJIOB, TEIUIO-
(GU3NYECKUX, MATEMaTHUYCCKUX U
KOMIBIOTEPHBIX MoJelneil, 00ma-
MaIIMX  BBICOKOM  CTENEHBIO
aJICKBATHOCTH PEaJIbHBIM TPOIeC-
caM, MalldHaM | afmapaTam;
—METOJbl TMPOBeIeHHsT paboT To
TEXHHUKO-DKOHOMHYECKHUM  000C-
HOBaHHSM [POCKTUPYEMBIX Ma-
IIMH U KOHCTPYKIHMU, MO COCTaB-
JICHUKO OTACJIIBHBIX BHJIOB TCXHU-
YEeCKON JIOKYMCHTAI[MH Ha MPOCK-
ThI, UX OJJCMCHTBbI H CGOpO‘IHI)Ie
€VHUIIBI;

—METOILI DKOHOMHUYECKON OIECHKH
MPOJyKTa HAYYHOTO TPY/A.

3(IIK-5)1

3([IK-5)2

3(IIK-5)3

Ymemn:

- paspabaTbIBaTh METOJABI pacyerT-
HO-’KCTIEPIMEHTAIEHON paboTHI U
METO/IBI pemeHus HAaY4HO-
TEXHHYECKHX 3a7ady B o00J1acTu
XOJIONUIbHON, KPUOTEHHOW TeX-
HMKA U CHCTEM >XKH3HeoOecrmeue-
HHMS HAa OCHOBE JOCTH)KCHHMH TeX-
HUKH M TEXHOJIOTHH, Kjaccuue-
CKMX U TEXHUYECKHX TEOpUH H
METOJIOB, TEIUIOQHU3MYECKUX, Ma-
TEMaTUYEeCKUX M KOMITBIOTEPHBIX
MoJieNel, 00aaarouX BEICOKOM
CTCTICHBIO aJCKBATHOCTH peaib-
HBIM TIpolleccaM, MallliHaM | arl-
mapaTam;

pa3pabaTbIBaTh METOIBI TIPOBEIE-
HUS  paboT 10 TEXHUKO-
SKOHOMUYECKHM  OOOCHOBaHUSIM
MPOEKTUPYEMbIX MAIllMH M KOH-
CTPYKUHUH, MO COCTaBJICHHUIO OT-
NIeNIbHBIX BUIOB TEXHHYECKOM J10-
KyMEHTAI[MN Ha TPOEKTHI, UX dJie-
MEHTHI H COOPOYHBIC CIUHUIIEI;

3¢ (eKTUBHO HUCIOIH30BATH HHHO-
BaI[HOHHBIC METOMBI PEIICHUS Op-
raHU3aMOHHO-TEXHUYECKUX 31
XO03AHCTBEHHBIX 3a/1a4.

V(IIK-5)1

V(IIK-5)2

V(IIK-5)3




Braodemu:
- HaBbIKamMu paspabotku MmeronoB | B(TIK-5)1
pacyeTHO-3KCIIEPUMEHTAIbHO M
paboOTBl W METONOB pEUICHHS
HayYHO-TEXHUYECKHUX 3a7ad B 00-
JIACTH XOJOAWJIbHOM, KPUOTEHHOU
TEXHUKHA U CHCTEM XH3Heobecme-
YEeHHs Ha OCHOBE JIOCTIIKCHUH
TEXHUKH W TEXHOJOTHWH, Kiaccu-
YECKUX M TEXHHYECKHX TEOpUil U
METOJIOB, TEIUIOPHU3UIECKUX, Ma-
TEMAaTHYECKUX M KOMIIBIOTEPHBIX
MoJerneld, 00JagalommuX BBICOKON
CTETICHBIO AaeKBATHOCTH peajb-
HBIM IIpoIleccaM, MalliHaM M arl-
mapaTam;

HaBbIKamMu paspaborku MetomoB | B(ITK-5)2
mpoBeeHUs paboT MO TEXHUKO-
SKOHOMHYECKIM  O0OOCHOBAHUSAM
MPOCKTUPYEMbBIX MAlIWH W KOH-
CTPYKLIMH, II0 COCTaBJIEHUIO OT-
IEIBbHBIX BUJOB TEXHUYECKOM I0-
KyMCHTAIlUM Ha NPOCKTHI, UX IJIC-
MCHTbBI U C60p0‘-IHI)I€ CAWHUILIBI;

- HaBBIKAMH HayuHo- | B(TIK-5)3
HCCIICIOBATEeIhCKOH W MHHOBAIIH-
OHHOM JEATeNbHOCTH B 00JacTu
XOJIONWIbHON, KPUOTEHHOW TeX-
HUKH U CHCTEMaX KOHIUIIHOHHPO-
BaHUS BO3TyXa.

MECTO JUCIHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMBI

Juctumnnuza "XoNoAuIbHbIE MAllMHBI U YCTAHOBKHU'"' OTHOCHUTCS K 4YacTH, (OpMUpPYEMOi
y4acTHUKaMU 00pa30BaTeNbHbIX OTHOIICHUH B CTPYKType 00pa30oBaTeNIbHOM MPOTrpamMMBbl.

W3yueHne AMCUUIUIMHBI 0a3upyeTcsl Ha 3HAHMAX, MOJYYEHHBIX NMPH W3yYEHUH IUCLUIUIMH!
«TepmoauHamuka M TemiiomaccooOMen», «l'maporazogHaMuKa HU3KOTEMIEPAaTypHBIX YCTaHO-
BOK», «CTpOUTENBbHBIE KOHCTPYKIIMHA XOJOJWIBHBIX COOpYXEHUI», «TeopeTndyeckrue OCHOBBI XO-
JOIUIBHON TEXHUKW», «MalIMHbl HU3KOTEMIIEpaTYPHBIX YCTaHOBOK», «TermiomaccooOMeHHbIE an-
napaTbl HU3KOTEMIIEPATYPHBIX YCTAHOBOK.

3HaHUs, YMEHUS M HaBBIKU, IPUOOPETEHHBIE B pe3yNbTaTe U3y4eHHs TUCLUILIUHBI, UCIOIb-
3YIOTCS NIPU U3YYEHHH NMPO(PUIBbHBIX JUCHMIUIMH y4eOHOro IuiaHa: «MOHTaX SKCILTyaTalus U pe-
MOHT HM3KOTEMIIEPAaTYpHBIX YCTaHOBOK», «ABTOMaTH3allUs HU3KOTEMIIEPATYPHBIX YCTAHOBOKY,
«TpeHaxxepHbI TPAKTUKYM» U BBIIIOJIHEHNUHU BBITYCKHOMN KBaTU(PUKALMOHHON pabOTHI.

3. COAEP)KAHME JUCIHUIITIMHBI

B coorBercTBUYM ¢ Y4EOHBIM IITAHOM MOATOTOBKH OakanaBpoB 1o HampasieHuio 16.03.03
«XonoauIbHas, KPUOTCHHAsI TEXHUKA M CUCTEMBI )KU3HEOOECTICYCHHUS» MPEeroJjaBaHue TUCIIUTLII-
HBI peann3yeTcs B TeueHue 7, 8 cemecTpoB 00OyUeHHs.

TemaTuueckuil TUIaH JAUCIUILUIAHBI IO OYHOU (hopMe OOYYCHHUS MPEICTaBICH B TaOJIHUIIAX
3.1u3.2.

Tabmuma 3.1. — TemaTu4ecknii TIIaH TUCIMILUIMHEI IO 09HOM (hopme oOydeHus (7 cemecTp)
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Pasnea 1. Beeaenue. TemioBJiasKHOCT-
HbIii PpPeXuM M TeIJIOU30JsIIIHOHHbIE
KOHCTPYKIHMH OrpPa:kKIeHuil oXxJjaxkiaae-
MBIX nmoMemieHnii. OnpenejieHne TemJIo-
! m pe 124 | 68 | 34 34 |56 | O
BO#l Harpy3km Ha KaMepHoe 000pyao0Ba-
HHe U koMmmpeccop. Cnoco0bl oxJiazkae-
HHUsl TMoMeleHuii U annapatoB. OTBOJ
TEMJIOTHI B OKPY-KAIOIIYI0 Cpeqy.
Tema 1. Beenenue 10
8 12| 6 | 2 4 | 6
JIP
Tema 2. TemnnoBIaXHOCTHBIN €KUM 10
¥ p 20 | 10 | 4 6 | 10
OXJIAXKJIaeMBIX ITOMEILEHUN JIP
Tema 3. U3omsanust orpakaeHuid oxaxaa- 1o
. 18 8 8 10
€MBIX [IOMEIIEHN I KI1
Tema 4. OmnpeneneHue TEMIONPUTOKOB, 1o
MOCTyMAalMMX B oxjJaxkaaemble momemre- | 30 20 8 12 10 JIP
HUA KII
Tema 5. CrocoObl OXJIQXIECHUS ITOMEILE- 110
¥ a M1 20 | 10 | 6 4 | 10
HUM U aIapaToB JIP
Tema 6. OTBOA TEIUIOTHI B OKPYKAIOITYIO 1o
cpeny 24 14 6 8 10 | JIP
KII
Paszpnen 2. JIbporexnuka. IlpousBoacrso 10 10 o
U PUMEHEeHHe TMOKCH/IA yriiepoaa
Tema 7. JIbnoTexuuka 10 10 | I1IO
Paznea 4. XoaoaujabHOEe TeXHOJOrHYe- 20 20 o
cKoe 000py/IoBaHNe
Tema 8. XoxommiibHOE TEXHOJIOTHYECKOE
A 20 20 | TIO
o0opynoBaHue
JK3aMeH 36 36
7 ceMecTp 180 | 68 | 34 34 | 76 36

Ipumeuanue: O — ycmuwui onpoc, 110 — nucomennwviii onpoc, JIP — nabopamoprnas paboma, KII —
KYPCOBOU NPOEKm.

Tabmuna 3.2. — TemaTH4eckuii TaH TUCIMIUTHHBI IO 09HOU (hopme oOydeHus (8 cemectp)
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Pa . CxembI X WIBHBIX yCTa-
3nea 3. Cxembl X001 yera- | 144 | 50 | 20 | 30 5 | O
HOBOK
Tema 9. Biiusinue npumeceit K X0JI0IUIIb-
. [1o
HOMY areHTy Ha padoTy XOJIOAWIbHON 14 8 2 6 6 m
YCTaHOBKH
Tema 10. CxeMbl mojaud XOIOAMIHLHOTO 1o
areHTa B MCNAPUTENBHYIO CHCTEMY XONO- | oo | 4o 8 10 10 | m
JTUIBHBIX YCTaHOBOK HEMOCPEICTBEHHOTO KII
OXJIKICHUS
Tema 11. CucteMbI OXIaXKIEHHUSI XOI0- 110
JUJIBHBIX YCTAHOBOK C IIPOMEKYTOYHBIM 14 4 2 2 10 | II3
XJIaJJOHOCUTEJIEM KII
Tema 12. Cxembl y3710B 000pyAOBaHUSA 1o
MAaIlIHHHOTO OTIEJIECHU 16 6 4 2 10 I13
KII
Tema 13. Pacuer, monbop u pa3menicHue 110
000py1I0BaHUS XOJIOJUIHHOM YCTAaHOBKH 24 14 4 10 10 | 113
KII
Kypcosoii npoekt 40 40 | KII
JK3aMeH 36 36
8 cemecTp 180 | 50 | 20 | 30 94 36
Bceero | 360 | 118 | 54 | 30 | 34 | 170 72

Ipumeuanue: O — ycmuwiii onpoc; 110 — nucomennwiii onpoc,; 113 — npakmuueckue 3aoanus, KII —
KYpCOBOU NPOeKm.

Pa3zoen 1. Beeoenue. Tennosnaxrcnocmuulii pexcum u meniou3onayuoHHble KOHCMPYKYUU 02paxic-
OeHuil oxnaxcoaemvlx nomewerutl. Onpedenienue meniogou Hazpy3Ku Ha KamepHoe 060-
pyoosanue u komnpeccop. Cnocobwl oxnazxcoenus nomewenuti u annapamos. Omeoo
meniomul 8 oKpydcarowyio cpedy. (7 cemecmp)

Tema 1. BBenenue

Jlexyus. Beenenue u 3HaueHne Kypca. O0imacT MpUMEHEHHS XOJIOAUILHON TEXHUKH.

Paccmampusaemvie 6onpocur.

Ponp X0noauiapHOM TEXHUKM B IMPOMBIIUIEHHOCTH. HenpepriBHas XonoguibHas nenb. Kparkas
UCTOPHS PAa3BUTHS XOJOAUIBHOW TEXHUKU. AHAJIU3 COBPEMEHHOI'O COCTOSHUS M MEPCIEKTUBBI Pa3BU-
THUS XOJOAWIBHOM TEXHUKH B Pa3IMUHBIX 001ACTAX MPOMBIIIIEHHOCTH.

Jlabopamoprnoe paboma 1. VI3yueHne T€XHOIOTMUECKOr0 Mpolecca Mporu3BOJCTBAa MOPOKEHHON
OPOAYKIMU Ha mpeanpusatud. CTpOUTENbHO-TNIAHUPOBOUYHBIE OCOOEHHOCTH OEperoBOi XOIOAMIBLHOM
YCTaHOBKHU.

Cooepoicanue 3anamusi.



M3ydeHne TEXHOJIIOTHYECKOTO MpoIecca Ha PacIpeIeUTEIbHOM XOJIOAMIBHUKE, KOHCTPYKTHB-
HBIX O0COOCHHOCTEH MmIatdopM, IBepe, BO3MYIIHBIX 3aBEC, CPEICTB MEXAHU3ALUN U Pa3MELICHUS Ma-
HIMHHOTO OTAEJICHHUS, IPOU3BOACTBEHHBIX U BCIIOMOTATEIbHBIX MIOMEIIEHHI (OCOOCHHOCTH TUNIAHUPOBKH
pacrpeeuTeIbHOTO XOJIOJMIILHUKA).

Jlabopamoprnoe paboma 2. VI3yueHue ycTpONCTBA W aHAIU3 pabOTHI arperaToB JoManiHuX (ObI-
TOBBIX) XOJIOTUILHUKOB.

Cooeporcanue 3ansamus.

M3ydeHue ycTpoicTBa arperaToB JOMAIIHUX XOJOAMIBHUKOB, aHATIH3 UX PaOOTHI U OIpeIeIICHHEe
SHEPreTHYECKHUX ToKa3aTenell. BeimomHeHne 1abopaTopHoit paboThl CIIOCOOCTBYET YITyOJICHUIO H3yde-
HUSA pazzena Kypca «Majble XOJIOIUIbHBIC YCTAHOBKI.

Tema 2. TenJIOBJIAKHOCTHBIN PeKUM 0XJIaKTaeMbIX OMeIIeHU i

Jlexyus. PaBHOBECHAs TeMIiepaTypa BO3AyXa B OXJIAXKIa€MbIX IIOMELIEHUAX

Paccmampusaemvie 6onpocur.

TerutoBoii 6amaHc oxiaxkgaeMoro rnomenieHus. PaBHoBecHas Temmneparypa. CaMOycTaHOBIICHUE
TEMIIEPATyphl B OXJIAXKIAEMOM IMOMeIlEeHus. Perynupytoniee BO3IeHCTBUE HAa TEMIEpaTypy OXJaKaae-
MOT'0 ITOMEIIEHUS.

Jlexyus. PaBHOBECHasi OTHOCUTENbHAS BIAXKHOCTh BO3/lyXa B OXJIAXAA€MOM IOMEIEHUH

Paccmampusaemvie 6onpocur.

CaMOyCTaHOBIIEHUE OTHOCUTEJIBHOM BIAXXHOCTH BO3JyXa B OXJIAXKIAAEMOM INoMmeleHuu. Biiaro-
MPUTOK U BIArooTrBojl. McmapeHue Biaru ¢ MOBEPXHOCTU MNPOAYKTOB. PaBHOBeCHasi OTHOCHUTEINIbHAs
BJIYKHOCTh BO3/1yXa B OXJIAXK/1aeMOIr0 MOMEIIECHHS U YCIIOBUS €€ yCTaHOBIIeHUs. PerynupoBaHue oTHO-
CUTEJIbHOM BJIZ)KHOCTH BO3AYyXa B OXJIAXK/Aa€MOM ITOMEIIECHUH.

Jlabopamopnas paboma 3. I3yueHne yCTpouCTBa U MPUHIMIIA pabOTHI OTHOCTYIIEHUaTON (peo-
HOBOM XOJOAMIBHON YCTaHOBKH C PEreHEPaTUBHBIM TEINIOOOMEHHUKOM.

Cooeparcanue 3auamusl.

Onucanue cpenHeremnepaTypHoi kamepbl KXC — 2 — 65. [IpuHnumn paGoThl MapoBOi KOMIIpEC-
CHUOHHOM XoJjoawibHON MamuHbl. [TopuraeBoit kommnpeccop 2PB — 4 / 4,5. XonoauinbHble KOMIIPECCO-
pBl 00bEMHOTO MpUHITUIMA IeHCTBUS. [I[pruMeHenne Bo3AyIIHbIX KOHAEHCAaTOPOB. Bo3nyxooxnaaurenun u
oxnaxnaromue Oatapen. PereneparuBHble TeruooOMeHHUKH. JluneiiHble pecuBep. @PuibTphI-
OCYILHTEH.

Jlabopamoproe paboma 4. CHSITHE TIUKJIA OAHOCTYIIEHYATON XOJIOINIHHON YCTAaHOBKH.

Cooeporcanue 3anamus.

[TocTpoenue eHCTBUTENBHOTO IMKIIA XOJIOAUIBHONW yCcTaHOBKH. OnpeesieHue OCHOBHBIX Xapak-
TEPUCTHK PaOOTHI XONOIWILHON YCTaHOBKH. [IpUUMHBI OTKIOHEHHUSI OT TEOPETUYECKOTO IHKJIA paboThI
XOJIOAUIBLHON YCTAaHOBKH C PEreHEPATUBHBIM TEIUIOOOMEHHUKOM.

Tema 3. U30asi1ius orpakaeHuil oxXJaaxaaeMbIX NoMelleHu i

Jlexyus. HazHadeHne W30MISAIHH OXJIAKIAEMBIX IIOMEIICHHH.

Paccmampusaemvie sonpocul.

OcobeHHOCTH OXJIaXKIAaeMbIX MmoMerieHui. [1oToku Temna u Biaru yepe3 orpaxjacHue. Biusaue
M30JIAIMY Ha PabOTy XOJOAUIBHONW YCTAaHOBKH, TEMIIEPATYPy M BIAXKHOCTh. TeIUION30JISIIMOHHAST KOH-
CTPYKITHSI.

Jlexyus. CBOMCTBa MaTepUAaIOB TETUION3OISIIMOHHBIX KOHCTPYKIIUNA OXJIAXAAEMbIX TTOMEIIICHHUMA

Paccmampusaemvie sonpocul.

VYcnoBus dKCIUTyaTalMy XONMOAMIBHON U30JSIIIAA U TPpeOOBaHUs, IPEAbsBIsieMble K Heil. OCHOB-
HBIE XapaKTEPUCTUKH TEIUIOM3OJIAIMOHHBIX MaTEpPHaJiOB: TEIIONPOBOAHOCTh, MOPUCTOCTh, OOHEMHAS
Macca, TeII0yCTOHYNBOCTh, TUTPOCKOITMYHOCTh M Biaromnorionerne. CBOHCTBA MapOU30ISITHOHHBIX
MaTEpHaAJIOB: MAPOIPOHUIIAEMOCTh, COPOTHBIICHNE TIAPOTIPOHUIIAHUIO,

Jlexyus. 3amuTa TETUIOM3O0JISIIMOHHBIX MaTEPHAJIOB OTPAXICHUN XOJOIMIBHBIX COOPYXEHHH OT
YBIQKHEHUSI.

Paccmampusaemvie sonpochi.

®DopMBI CBSI3M KaWJLIIPHO-TIOPUCTBIX TEJ C TOTIOMEHHOHN BIaroi. [ MrpocKomM4HOCTL MaTepua-
na. KpuBble paBHOBECHOW BIaXXHOCTH. [[Brkyias cwia yBnaxxHeHus. OmpeeneHue 30HbBI KOHJIGHCA-
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WA B OJHOCJIOMHOM M MHOTOCIIOWHOM OTpa)XIcHWHU. TeTuION30SIMUOHHAs KOHCTPYKIHS OTPaKICHUI
OXJIaXAAEMbIX IOMEILEHUH. PacrionokeHre u onpeaeneHue TONLUHBI TapOU30IIIUOHHOIO CIIO0S.

Jlexyus. Onpenenenre TOMMUHBI CI0s TEIIOM30JIIMOHHOTO MaTepHraa.

Paccmampusaemwvie 6onpocut.

KoaddumuenT temnonepenaunm Hapy>KHOTO OTpPakKICHHs. YCIOBHE HEJIOMYIIEHUS KOHACHCAIIUU
BOASAHOI'O I1apa Ha MOBCPXHOCTU OIpa’XACHUA, pasACIAOMICTO OXJIaXXKAaCMbIC ITOMCIICHUA. TemmoBas u
BJIKHOCTHAS 3alIMTa XOJOIHBIX TPYyOOIIPOBOJIOB U alIapaTos.

Tema 4. Onpeneﬂelme TCIVIONMPUTOKOB, MOCTYNMAKIIHUX B OXJIAKIAECMbIC IOMCIIICHUA

Jlexyus. OCHOBHBIC OHSTHS

Paccmampusaemvie 6onpocut.

Ilenp pacuera TEIIONPUTOKOB. BUIbl TEIUIONPUTOKOB B OXJIaXkAaeMble NoMelleHus. PacueTHas
TEIUIOBasl Harpy3ka M OCOOEHHOCTU ee ompeneseHus. JlelicTBUTeNbHAs TEIUIOBas Harpys3ka Ha oOxJla-
YKIAIoLIIe TPUOOPBI U KOMIIPECCOP.

Jlexyus. TermmonpUTOK U3 OKPYKAIOIIEN Cpeabl Yepe3 OrpakACHUS OXJIAKIaEMBbIX TOMEIIICHH.

Paccmampusaemvie 6onpocul.

[TprumHBI BO3HUKHOBEHUS TEILIONPUTOKOB Yepe3 OrpakAeHus. TerIonpuToK, BOSHUKAIOLIUHI 1101
JeHCTBUEM pa3HuLbl TemnepaTyp. Pacuetnas pasnuna temneparyp. OnpezneneHue pa3MepoB TEILIONe-
penaroImux noepxHoctei. OnpesaeneHre TEIIONPUTOKA Yepes3 Mol oxXJIaxkaaeMoro nomeuieHus. Onpe-
JIeJIeHHE TOJTHOTO TEPMHUUECKOTO CONPOTHUBIICHHS OTpakAeHUi. PasHuIa MeXIy pacdeTHBIMU Harpys-
KaMU Ha KOMIIpECCOp ¥ KaMepHOe 000py0BaHUE OT TEIUIONPUTOKA Yepe3 OTPaxIeHHs.

Jlexyus. TEIIONPUTOK OT COHEYHON paJualum.

Paccmampusaemvie 6onpocut.

BosneiicTBue coHEUHOTO U3ITyUeHHs Ha TIOBEPXHOCTH orpakaeHuil. Koodduuuent nornomenmus.
Onpenenenys TEIUIONPUTOKA OT COTHEYHOU pajvallii Yepe3 HapyKHbIe CTEHbI U MOKPBITHUS.

Jlexyus. TerIonpuTOKN OT IPy30B, BEHTHIISILUHU U SKCILTyaTallHOHHbIE

Paccmampusaemvie 6onpocul.

TemnonpuTok OT MPOAYKTOB U Taphl MPH UX XOJOIMIBLHON 00paboTke. OnpeneneHne TeIIONpH-
TOKa MPU OXJIAXKIEHUH, 3aMOPAKUBAaHUU M JOMOPAKUBAHUM MPOAYKTOB. TEIUIONPUTOK OT «IbIXAHUS
oBoiel 1 GppykToB. OnpeaeseHre TeMIONPUTOKA C HApYKHBIM BO3YyXOM IPH BEHTWISILUU. DKCILTya-
Tal[MOHHbIE TEIUIONPUTOKU OT 3JIEKTPUYECKOTO OCBEIEHUs, padOTaIOMIUX JIFOAEH, NIeKTpoABUraTeaen
U uepe3 OTKpBIThIE JBepU. VTOroBble NaHHbIE pacyeTa TEIIONpUTOKOB. OmpeseneHue TerIoBOH
Harpy3Kky Ha OXJIaXKAarole npubopsl 1 komnpeccop. [1og60p KOMIIPeCCOPHBIX arperaTos.

Jlabopamopnas paboma 5. OnpeneneHue TEIIOBOW HArpy3KH XOJIOAWIBHON YCTaHOBKH JUIsl Ka-
MEp XpaHEHUS C pa3IUYHbIMU TEMIEPATYPHBIMU PEKUMAMHU.

Cooeporcanue 3anamus.

N3ydenue cxembl U cocTaBa XOJOAWIBHON ycTaHOBKH. [lyck XonoaunpHOM ycTaHOBKH. B coot-
BETCTBUU C UCXOJHBIMU JIAHHBIMU ONpEIe/IEHUE TEIUIOBOM Harpy3KH Ha KaMepbl XpaHEHMS.

Onpenenenre TeIIONMPUTOKOB MTPH XOJIOIMIBHON 00paboTKH Mo IyKIun Q2.

Jlabopamopnas paboma 6. OnpeneneHue Xoa0A0IPOU3BOAUTEIBHOCTH MOPIIHEBOIO KOMIIPECCO-
pa 1o 3aJaHHBIM F'€OMETPUUYECKUM XapaKTEPUCTUKAM U PEKUMY pabOThI.

Cooeporcanue 3anamus.

Onpenenennre TeOPETUUECKON U IEHCTBUTENIBHOM NOJa4Yu KoMIpeccopa. B coorsercTBuu ¢ uc-
XOJHBIMH JaHHBIMH PEKUMa pabOThl XOJIOAMIBHON YCTAHOBKU MPOU3BOJUTCS pacdeT XOJIOA0IPOU3BO-
JUTENIHOCTU KoMIipeccopa. Ompenensiercs BIMSHUE U3MEHEHUS PEKUMMHBIX IapaMeTpoB Ha paboTy
XOJIOAUIBHON YCTaHOBKH.

Jlabopamopnas paboma 1. CHsTHE LMKJIA IBYXCTYE€HYATOW XOJI0JMIbHON YCTAaHOBKH.

Cooeporcanue 3auamusl.

[TocTpoeHne NeHCTBUTENBHOIO IMKIIA XOJOAUIBHON YCTaHOBKH. OIpeiesIeHue OCHOBHBIX Xapak-
TEPUCTHK PabOTHI XOIOIMIBHONW YCTaHOBKH. [IpHUNHBI OTKIOHEHHS OT TEOPETUYECKOTO LIUKIa PabOTHI
XOJIOAWIBHON YCTAHOBKH.

Jlabopamopnas paboma 8. Otipenenenue peKUMHBIX MTaPaMETPOB XOJIOAMIBHON YCTAHOBKHU CY-
JIOBBIX TIPOBU3HOHHBIX KJIaOBbIX.

Cooeporcanue 3anamus.
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CocraB cucTeM TpeHakepa COOTBETCTBYET CTaHAAPTHOM CyJ0BOM KomIuiekTanuu. [lapameTpsl u
XapaKTePUCTHKHU PabOThl MOJCIUPYEMBIX MEXaHU3MOB M CUCTEM COOTBETCTBYIOT pPEaJbHBIM, TaK KaK B
TpPEHaXKepe MOJEIUPYIOTCS BCE OCHOBHBIE MPOIECCHI (TEIJIOBbIE, MEXaHUYECKUE, Ta30- U THAPOJIMHA-
MUYECKHE, FIEKTPUUECKIE) BO B3aUMOCBS3U. 3aaueid paOOoThl SBISETCS H3yUEHHE CXEMbl X0JI0MIbHOM
yctaHoBkU. Onpenenenrue pabounx mapaMeTpoB Ha pa3iIUYHBIX PeKMMax pabOThl XOJOIWIBHON ycTa-
HOBKH.

Tema 5. Cioco0b1 oxJ1a:k1eHUs IOMEIIeHUI 1 aNnapaToB

Jlexyus. OG1acTu MPUMEHEHUSI HENOCPEICTBEHHOIO OXJIAKICHUS U OXJIAXKAEHUS XJIaJO0HOCHUTe-
neM. KoHTakTHOE 1 OECKOHTAKTHOE OXJIaXIeHHE.

Paccmampusaemvie 6onpocbi.

Knaccugukanus crnoco00oB 0TBOAA TEIUIOTHl U3 OXJIAXIAEMbIX MOMEIIEHUH B 3aBUCUMOCTH OT
BU/Ia oxJaxkaarouen cpensl. [lpenmyiiectBa 1 HeJOCTATKU HEOCPEACTBEHHOrO oXaxaeHus. Obnactu
NPUMEHEHUS XOJOIUIbHBIX YCTAaHOBOK C OXJIaXJCHUEM XJaJoHocuTeneM. KOHTakTHoe oxiakaeHue
IPU HENOCPEICTBEHHOM KOHTAKTE C XJIaJ0areHTOM W XjafgoHocuteneM. HermpsaMoii KOHTaKTHBIHN cIio-
€00 oxJakJeHusl. beCKOHTaKTHBIE CIIOCOOBI OXJIAXKICHUS C Nepeaadeil TeIIOThl Yepe3 BO3AyX.

Jlexyusa. CucteMbl 6aTapeiHOTO U BO3IYIIHOTO OXJIaXKACHHS.

Paccmampusaemvie 60npochi.

Pasmemenne rimagkoTpyOHBIX U OpeOpeHHBIX OaTapedl B OXJaxaaeMoM mnomerieHud. CHCTeMbl
BO3/1yIIHOTO OXJIQXKJICHHS IO THUITy BO3AYyXOpaclpeaeIeHus: KaHalbHas, OecKaHalbHasl U OJAHOKaHAJb-
Hasg. OnpeneneHue nojau BO3AyXa B OXJaXKJaeMoe MoMelleHHe. beckaHanbHas cUCTeMa BO3LYyXO-
pacopenenenns ¢ MOABECHBIMU IOTOJOYHBIMHM BO3AyXooXJaauTeasiMu. Cuctema OXJIaXIEHUs C
HaIOJbHBIMH BO3AYXOOXJIaJAUTEISIMU U IPOJOJIBHBIM IBUKEHUEM Bo3ayxa. [Ipenmyiiectsa uneno-
CTaTKH BO3AYLIHOTO OXJIaXKICHHUS.

Jlexyus. Pacuer 1 mo160p KaMepHBIX MPUOOPOB OXJIAXKIECHHS.

Paccmampusaemvie 6onpochi.

TpeboBanus, npeabsaBiIsieMble K CUCTEMaM OXJIaKACHUs NpH npoekTuposanuu. [londop Bo3myxo-
oxyaauTened. OCHOBHbBIE THUIIBI M KOHCTPYKLHS BO3JYXOOXJaguTeNed M OXJaKAAIoIuX Oarapei.
OmnpeneneHue miomany TeMI000MEHHON MOBEPXHOCTH TEIUIOOOMEHHBIX amnmapaTtoB. ITpuHuumsr pas-
MEIEHUS BO3AyX00XJIaAuTenel 1 6arapeil B 0XJ1a’k1aeMOM MOMEILCHUH.

Jlabopamopnas padboma 9. N3ydeHne cxeMbl XOJOAWIBHONW YCTAaHOBKU C HCIIOJIb30BAHUEM IIPO-
MEKYTOYHOTO XJIaJJOHOCUTEJIS Ha IpUMepe npeanpuatuii Kamuarckoro kpas.

Cooepoicanue 3anamus.

M3y4eHne TeXHOJOrM4eCKoro mporecca Ha NpeanpusaTii. M3yyaercs cxema XO0NOAWIBHOM ycTa-
HOBKHM PAacCOJIBHOTO OXJIAKACHUS C HCHAPUTEISIMU OTKpPBHITOro Tuma. IIpenMyiecTBa M HEJOCTATKH
CXEM C ITPOMEKYTOUHBIM XJIaIOHOCUTEIJIEM.

Tema 6. OTBOA TENJIOTHI B OKPYKAKIIYIO Cpexy

Jlexyusa. CriocoObl 0TBOJA TETIOTHI KOHCHCAIINH.

Paccmampusaemvie sonpocui.

CBoCTBa TEIIOOTBOIANIMX cpeid. Buasl BomoCHAOKEHHS: MTPOTOYHOE (Pa30MKHYTasi CUCTEMA);
obopoTHOE (3aMKHYyTas cuctema). Mcrounnku BomocHabxkeHus. [Iporiecc n3aMeHeHus: COCTOSIHUS BIIaXK-
HOTO BO3/yXa MPH €ro TeIUI000MEeHe ¢ OXJIaXK1aeMoil BOJIoH. [IByXKOHTYpHAasi cUCTeMa 00OPOTHOTO BO-
nocHa0Oxenus. TeroBoit GanmaHc oxnaauTens Bozbl. LlenecooOpa3HOCTh MCIONB30BaHUS 0OOPOTHOTO
BoJOCHAaOeHUs. [IpuMeHeHne KOHIEHCATOPOB € BO3AYIIHBIM OXJaxJeHHeM. OOOCHOBaHHOCTb HC-
N0JIb30BAHUS BO3AYILIHBIX KOHIAEHCATOPOB. D((HEKTUBHOCTh UCIOIb30BAHUS UCIAPUTEIbHBIX KOHJIEH-
catopoB. OnpeeneHue TeMIepaTypbl KOHICHCAU

Jlexyus. Tunel oxnaguTene BoAbl CUCTEMBI 0OOPOTHOTO BOAOCHA0KEHUS XOJIOAUIBHBIX YCTaHO-
BOK.

Paccmampusaemvie sonpoci.

Oxnaxaaronye npyabl u OpeiratensHble Oacceiinsl. Knaccudukays rpaaupeH. IpUHINI Jei-
CTBHSI U KOHCTPYKIMSA: (POPCYHOUHOH, KaneabHOM, BEHTUIISITOPHON U 9KEKIIMOHHOM I'paIupeH.

Jlexyus. Pacder u moxbop oxJiaguTeneil BoJbl M KOHIEHCATOPOB.

Paccmampusaemvie sonpoci.
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Bri0op Trna m yucna ycTaHaBIMBAaeMbIX TpaaupeH. Metoa pacuera rpaaupHy. TeruioBast U THII-
paBimueckas Harpy3ka. Koagounment s¢dekruBHOCTH paboThl 0xsiaguTens Boabl. Beibop crocoba oT-
BO/Ia TEIUIOThl KOHACHCALMU M KOJMYECTBA KOHIEHCATOPOB XOJOAMJIBHOM ycTaHOBKH. OmpeneneHue
TEIUIOBOM Harpy3ku Ha KouzaeHcarop. Koaddumment teruonepenaun konaeHcatopa. OmpexnencHue
TJIOMIA U TETUIOOOMEHHON TMTOBEPXHOCTH M pacx0/1a OXJIaXTArOIICH CpeIbl.

Jlabopamopnas paboma 10. Nzydenue cxembl XOJIOIWIBLHOW YCTaHOBKH pacIpeaeIUuTeIbHOrO
xonoamibHuKa 3A0 «AKpocy.

Cooeporcanue 3anamus.

Ha mpumepe cxeMbl XONOJUIBHOM YCTAaHOBKH paclpelleNuTeNbHOro xonoamibauka 3A0 «Ak-
POC» M3ydyaeTcsl B3aUMOJAEHCTBUE HJIEMEHTOB CXEMBbl U IIyTEM CPaBHEHHUS C CYLIECTBYIOLIMMH OIpeje-
JSIETCS €€ XapaKTep.

Jlabopamopnas paboma 11.

CHATHEe cXeM Pa3BOJKH TPYOOIPOBOJOB XOJOAUIBLHOW YCTAHOBKU SIPYCOJIOBHOIO MOPO3UIBHOTO
ceifHepa.

Cooeporcanue 3anamus.

B xozxe BeimonHeHus: 1a60paToOpHOl pabOThI U3yUaeTCsl CXeMa XOJIOAUIBLHOW YCTAaHOBKH CYAHA.
V37161 OJ1a4M XOJIOAUIBHOTO areHTa B UCIIApUTENbHYI0 cucteMy. [logpoOHO paccMaTpuBarOTCs BOIIPO-
Chl HOoTpeduTenel xonoaa. B cooTBeTCTBUM ¢ MCXOAHBIMH JaHHBIMU BHIYEPUUBAETCS MPUHIUIHAIBHAS
CXeMa OTAEJIBHOrO y3Jia XOJOAUIbHON YCTAHOBKH: BKIIIOUEHHE KOMIIPECCOPOB ABYXCTYNEHYATOrO CxKa-
TUS; BKJIIOYEHHE MOPO3WIbHBIX aIlapaToB; BKIIYEHUE BO3AYXOOXJAIUTENEH TPIOMOB; BKIIIOUEHHE
JbJOreHepaTopa.

Jlabopamopnas paboma 12. I3yuenue cxeMbl XOJOAUIBLHOW YCTAaHOBKH MOPO3HIBLHOTO (uIIei-
HOTO TpayJepa.

Cooeporcanue 3anamus.

B xone BbinmonHeHus 1abopaTopHOi pabOThl M3ydaeTcsl cXeMa XOJOIMWIBHOW YCTaHOBKH Cy[HA.
V3161 MOJa4M XOJIOAUIILHOTO areHTa B UCMIApPUTENbHYIO cucTeMy. [loapoOHO paccMaTpuBaroOTCs: BOIPO-
Cbl HoTpeduTenel xonoaa. B cooTBeTCTBUM ¢ UCXOAHBIMU JAHHBIMU BBIYEPUYMBAETCS IPUHLUIINAIbHAS
CXEMa OTAEJILHOrO y3Jia XOJOAUIbHON YCTAHOBKH: BKIIIOUEHHE KOMIIPECCOPOB ABYXCTYIEHYATOrO CxKa-
TUS; BKIJIIOYEHHE MOPO3WIbHBIX aIlapaToB; BKIOYEHHE BO3AYXOOXJAIUTENEH TPIOMOB; BKIIIOUEHHE
JbJOreHepaTopa.

Jlabopamopnas paboma 13. V3ydeHne cXxeMbl XOJIOIWIBHONW YCTAaHOBKHU cyaHa Tuna BATM mp.
1288.

Cooeporcanue 3anamus.

B xoxe BwimonHeHus 1abopaToOpHO pabOTHI M3ydYaeTcsl CXeMa XOJOIMIBHON yCTaHOBKM CYyJHA.
VY37B1 MOAauM XOJMOIMIIBHOTO areHTa B UCHIAapUTENbHYI0 cuctemy. [TogpoOHO paccMaTpuBaroOTCs BOIPO-
CBI IOTpeduTeNei Xxonoaa. B cooTBeTCTBUM ¢ MCXOAHBIMHU JaHHBIMU BHIYEPUUBACTCS TMPUHITUITHATIBHAS
CXeMa OTAEJILHOrO y3Jia XOJOAUIbHON YCTAHOBKH: BKIIIOUEHHE KOMIPECCOPOB JABYXCTYIEHYATOrO CxKa-
TUS; BKJIOYEHHE MOPO3WIbHBIX allapaToB; BKIIOYEHUE BO3JYXOOXJAJIUTENIEH TPIOMOB; BKIIIOUEHUE
JbJOreHepaTopa.

Jlabopamopnas paboma 14. VI3ydenue cXeMbl XOJOIUIBHON YCTAaHOBKH cyaHa Tunia BMPT

Cooeporcanue 3anamus.

B xoxe BwimonHeHus 1ab0opaTOpHO pabOTHI M3ydaeTCsl CXeMa XOJOIMIBHON yCTaHOBKM CYyJIHA.
VY37B1 MOAauM XOJOIMIBHOTO areHTa B UCHapUTeNbHyI0 cuctemy. [logpoOHO paccMaTpuBarOTCs BOTIPO-
CBI IOTpeduTeNei Xxonoaa. B cooTBeTCTBUM ¢ MCXOMAHBIMHU JaHHBIMU BBIYEPUMBACTCS TPUHITUITHATBHAS
CXeMa OTAEILHOTO Yy3Jia XOJOAUIHLHONW YCTAHOBKH: BKITIOUEHHE KOMIPECCOPOB ABYXCTYIEHYATOTO CKa-
THS; BKIIOYCHHE MOPO3WIBHBIX amllapaToB; BKIIOYEHHUE BO3AYXOOXJIAIUTENICH TPIOMOB; BKIIIOUCHHE
JbJOreHepaTopa.

Pa3zoen 3. Cxembl X0100UNbHbIX YCMAHOBOK. (8 cemecmp)

Tema 9. Bansinue npumeceil K X0J0IWJIBHOMY areHTy Ha padoTy Xo0JIOAMJIbHOIN ycTa-
HOBKH.

Jlexyus. Brusiaue cMa309HOTO Maciia Ha paboTy XOJOIMIBHON YCTaHOBKH.

Paccmampusaemvie sonpoci.

12



PacTBOpUMOCTB JKHUAKOTO M MAapo0Opa3HOro XJajareHTa B Maciax. BiusHue, oka3siBaeMoe Mac-
JIOM, YHECEHHBIM U3 KOMIIpECCOpa Ha IIPOLECCh] B TEIII0O0OMEHHbIX anmnaparax. CriocoObl OUUCTKY Mapa
XOJIOAMIBHOIO areHTa oT Macyia. MacinootaenuTenu u MaciocOopHUKH. ['upounkiaoH. Cxembl BKIIIOYe-
HUSI MAacJIOOTAeNuTeNeH st paboThl Ha XJ1alar€HTax, OrPaHUYEHHO M HEOTPAHUYEHHO PacTBOPSIOLIUX-
cs B Macnax. ObecreyeHue MUPKYJISALIUN B CUCTEME XOJIOAMIBHOM YCTAaHOBKU M BO3BpPAT Macia B KOM-
peccop.

Jlexyus. Brustaue Bo3Myxa, BOJIBI U MEXaHWYCCKUX 3arpsi3HEHUH Ha pabOTy XOJIOAUIHLHOU ycTa-
HOBKH.

Paccmampusaemvie 6onpocul.

[TpruuHBI ¥ MOCIEACTBUS MONAJAHUS BO31yXa B CUCTEMY XOJIOAMIBHON yCTaHOBKU. Bo3myxoot-
JIeUTEeN U BBIOOp MecTa OTBOJA BO3Ayxa. MICTOUHMKHM BIIarW B CHCTEME XOJOIMIBHON YCTaHOBKH.
Bnusiaue Hanuuus Biard B XOJOAWIBHON ycTaHOBKE Ha ee paboTy. CrnocoObl ynanenus Biard. Ouib-
TpbI-OCyIIUTENH. [IpUUMHBI IOABIECHUS MEXAaHUYECKUX 3arPSA3HEHUN B CUCTEME XOJIOJUIBHON yCTaHOB-
KU U UX OIAaCHOCTb. DUIIBTPBL.

Ilpaxmuueckoe 3anamue. PaBHOBECHBIE TeMIIEpaTypa U OTHOCUTENIbHAS BIAXKHOCTb BO3AyXa B
OXJIA’KJAEMBIX ITOMEILECHUAX

Cooeporcanue 3anamus. OnpeneneHue BIMSHUAS CBOWCTB OrPa)KIAIOMIMX KOHCTPYKIMH XOJO-
JWIBHON KaMepbl Ha paBHOBECHYIO TeMIeparypy. OnpeneneHre paBHOBECHONM OTHOCUTEIbHON BIIaXKHO-
CTH BO3/lyXa B XOJIOAMJILHOM Kamepe.

Ipaxmuueckoe 3anamue. IIpoIOTIKUTENTBHOCTD X0JIOAMIBHON 00paOOTKU MPOAYKTOB.

Cooeporcanue 3anamus. PacdeT NpoJoKUTEIHOCTH OXJIAXKACHUS U 3aMOPaKUBAHUS IPOIYKTOB,
UMEIOIUX NPAaBUIBHYIO FEOMETPHUECKYIO (hopMy.

IIpaxmuuecxoe 3anamue. OnpeneacHue TOIIUHbI TEIUIOU30JISILIUOHHOIO CIIOS.

Cooeporcanue 3anamus. OnpenereHue TOIILUHBI TEIUIOM30JSILIUOHHOTO CJIOSA: HM30JISALMOHHOM
KOHCTPYKIUHM Hapy>KHOH CTEHBI XOJIOAMUIBHON KaMepsl; MOKPBITUS XOJOAUIBHON KaMmephl; BHYTPEHHE
HEPEropo/IKM, pa3Jelsioield XOJIOAMIbHbIE KaMephl; MMaHeIu TUIA «COHABHYY); 000rpeBaeMoro Ioja
XOJOAMIBHON KaMephl; BCACHIBAIOIIETO TPYOOIPOBOAA XOIOAUIBHON YCTaHOBKH

Tema 10. Cxembl Moa4u X0J0AWJIBLHOIO Ar€HTA B HCIAPUTEILHYI) CHCTEMY XO0JIOIHIb-
HBIX YCTAHOBOK HENOCPEACTBEHHOI'0 OXJIAMKICHUS.

Jlexyus. CriocoObl MoJauu XJIaJareHTa B HCIapUTEIbHYIO CUCTEMY B CXeMaxX HEIOCPEJICTBEHHOTO
OXJIaKICHUSL.

Paccmampusaemvie 6onpocul.

OcoOeHHOCTH pabOThl CUCTEMBI HETIOCPECTBEHHOTO OXJIaxaeHus. TpeboBaHus K y3iaM nojadu
XJIaJlareHTa B UCMapuTeNpHyto cuctemy. Kiaccngukanys cxem nojgauu *HUJIKOro XjajareHa B MCHapu-
TesbHYI0 cucteMy. CrocoObl Moauy XOJ0UIBHOTO areHTa 1o AeiicTBueM pas3Hullsl qaBneHui. Kpat-
HOCTh IMPKYJSIMU XJazareHta. Oraenurenu xuakoctu. Crnoco0d mojauu moja AecTBHEM pa3HOCTH
JIaBJICHUH, co3/1aBaeMoit cTosiboM xuakoctu. HacocHas mogada xuakoro xmnagareHra. HiwkHss u Bepx-
HSISL TIOJIa4a XJIaJareHTa mpuoopsl OXIaKAeHU. PecuBepsl: IMHEHHBIN, IIUPKYISIIMOHHBINA, KOMITAYH/I-
HBIU, ApEHAXHBII.

Jlexyus. be3HacocHbIe CXEMBbI MOAAYN XOJIOAUIBHOTO areHTa B UCIIAPUTENIbHYIO CUCTEMY.

Paccmampusaemvie 6onpocul.

be3nacocHble TPSIMOTOYHBIE CXEMBI 0€3 OTIENUTENS KUAKOCTU. be3HacOCHbIE CXeMBbl ¢ HUKHUM
PacroI0kKEHUEM OTAETUTENs KHUIKOCTU. be3HacocHas cxema ¢ BEpXHUM DPACIIOJIOKEHUEM OTIEIUTENS
KUAKOCTU. MIX JOCTOMHCTBA U HEJOCTATKH.

Jlexyus. HacocHbIe cXeMbl IOJAa4H XOJIOJWIBHOIO ar€HTa B HCIIAPUTEIbHYIO CUCTEMY.

Paccmampusaemvie 6onpocur.

HacocHble cxeMbl ¢ HUKHEH M BEpXHEH Mojadel )KUAKOro XJIaJareHTa B OXJIaKAaronme mprudo-
PBI. CXeéMa KOMITayHHOM XOJOJWIBHON YCTAaHOBKH JABYXCTYIEHYATOIO CXKaTHsl C IBYKpPAaTHBIM JIpocce-
JUPOBAaHUEM XJIAJAreHTa, MOAAEP KUBAIOILEH TPU TEMIIEPATYPbl KUIEHUS, U ¢ OJHOM IIPOMEKYTOUHOU
temneparypoil. HacocHast cxema ¢ BepxHeil nonadeii B mpuOopsl oxnaxaeHus. Cxema BKIHOUEHHs 00b-
€KTOB OXJAaXKAEHUs, TPeOYIOLIMX padOThl HA pa3Hble TEMIIEPATYpbl KUIEHUS U TOPU30HTAIbHBIM KOM-
NayHJHO-UUPKYISALUOHHBIM PECUBEPOM.

Jlexyus. CiocoObl OTTauBaHMsI KAMEPHBIX IPUOOPOB HEMOCPEICTBEHHOTO OXJIAXK ICHHSL.

Paccmampusaemvie 6onpocut.
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[Iporiecc oTTamBaHMs CHETOBOW NIYOBI ¢ HAPY)KHOHN ITOBEPXHOCTH M yAaJeHHE Macia ¢ BHYTPEH-
HEell MoBepXHOCTU NMpUOOPOB oxjaxaeHus. CrocoObl OTTaWBaHUsA: TEIUIBIM BO3yXOM, OPOILIECHHEM I10-
BEPXHOCTH >KMJKUM TETUIOHOCHUTEIIEM, JIEKTPOOOOrPEBOM U TOPSIUMM MapoM XjaaareHta. Cxema orra-
MBaHUS MPUOOPOB OXJIAXKICHUS MPU OE3HACOCHOM Mojaue XJiaareHTa 3a C4eT pa3HOCTH JaBIIEHUH, CO-
3/1aBaeMoi cTo100M kuAKocTH. CXeMa OTTauBaHUS OJHOMCIAPUTENBHBIX CHUCTEM METOAOM «Ha IIpo-
XO».

Jlexyus. CucteMpl OXJIaXICHHUS Ha JUOKCHJIE YIiIepoJa.

Paccmampusaemvie éonpocur. Ucnionp3oBanne CO2 B Ka4ecTBE XOJIOAWIBHOIO areHTa. Cxemsl U
0Cc00eHHOCTH PabOThI KACKAIHBIX HU3KOTEMIIEPATYPHBIX XOJIOIMIBHBIX ycTaHOBOK Ha CO2.

Ha3nadeHnne TMHEHHOTO

IIpakxmuueckoe 3anamue. OnpeneneHne TOINUHbI TAPOU30JISIIMOHHOIO CII0S

Cooeporcanue 3anamus. OnpenencHue TOIIUHBI TAPOU30JIALUOHHOIO CJIOS: HAPYXKHOH CTEHBI
XOJIOAUIIBHON KaMephbl; BHYTPEHHE NIEPErOpOAKH, pa3elsaioliell kKaMepbl XoloawibHuKa. OnpeaeneHue
YCJIOBH, MCKIIFOYAIOIIMX KOHAEHCAIMIO BOASHOTO Mapa Ha MOBEPXHOCTHU HAPYXKHOM CTEHbI XOJIOIUIb-
HOM Kamepbl. [IpoBepka BO3MOKHOCTH KOHACHCAIIUU BOJSHOTO Tap BHYTPHU OTPaKACHUS XOJIOAMIHHON
KaMephl.

IIpaxmuueckoe 3anamue. OnpeneneHne cpegHero KodpuIreHTa Teruionepeadn orpaxxIeHus ¢
TEIUIOBBIMU MOCTHKAaMH.

Cooeporcanue 3anamus. OnpeneneHue cpeaHero KodhGurenTa Teronepeaayl orpakKaeHus: ¢
JIepeBSIHHBIME OpyCKaMu; ¢ MeTaJulndeckuMu peOpamu. OnpeneneHne cpeaHero kodpuinueHTa Ter-
Jonepeiadyl HOpMajJIbHOW KOHCTPYKIMH CYA0BOM U300,

IIpaxmuueckoe 3anamue. OnpeneneHne TeIIONPUTOKOB B OXJIAXK1aeMble 00BEKTHI OT OKpYXaro-
el cpeibl.

Cooeporcanue 3anamus. PacyeT TEIUIONPUTOKOB, MPOHUKAIOIIKUX B KaMepy XpaHEHHs] MOPOXKEH-
HBIX U OXJIQXKJICHHBIX TPY30B U€pe3 Hapy>KHbIE OIPaKJCHHUS. IIOJI. U OT COJTHEYHOI'0 M3JTyUeHHUS.

IIpakmuueckoe 3anamue. PacueT TEIUIONPUTOKOB OT MPOAYKTOB U I'PY30B IIPHU UX XOJIOAMUIBHOM
00paboTKe M XpaHEHUH.

Cooeporcanue sansmus. OnpeneneHue TeIIONPUTOKOB: OT IPOAYKTOB IIPH UX OXJIAXACHUU U 3a-
MOpaXMBaHUH B KaMepax MePUOJUYECKOr0 NEHCTBUS; OT MOPOKEHHBIX U OXJIAXKIEHHBIX TPY30B MPH UX
XPaHEHUU; IPU HU3KOTEMIIEPATYPHOM XPaHEHHUH TUIOA00BOLIHON MIPOAYKIIUN

Ipaxmuueckoe 3anamue. OnpeneneHue SKCILTyaTallMOHHBIX TEIJIONPUTOKOB

Cooeporcanue 3anamus. PacueT TEIIONPUTOKOB MPU BEHTHISALUM OXJIAKJAEMbIX MOMEIICHUH.
OHpCI[CHCHI/IC BCJIMYMHBI TCIUIONMIPUTOKOB B XOJIOAWJIBHBIE KaMEPbl OT OCBCLICHUA, OT pa60Ta}0n1Mx
AIEKTPONPUOOPOB, OT PabOTAIOIINX JIFOJIEH 1 Yepe3 OTKPHIThIC ABEPU

IIpakmuueckoe 3anamue. OnpeneneHne TEIIONPUTOKOB B XOJIOIMWIBHBIX TEXHOJIOIMYECKHUX all-
napaTax.

Cooepoicanue 3ansamus. Pacder TEIUIONPUTOKOB: B ammaparax JUlsl OXJIQXIEHUS KHUJIKOCTEH; B
BO3/yLIHBIX U KOHTAKTHBIX MOPO3WJIBHBIX amnnapaTax; OXJIaKICHUH MOJIOKa

IIpakmuueckoe 3anamue. VI3ydeHue CXeM IOJa4u XOJOJIMUJIBHOIO areHTa B MCHApHUTENIBHYIO
CHCTEMY XOJOJWIBHBIX YCTAHOBOK HEIOCPEACTBEHHOIO OXJIAXKICHUS

Cooeporcanue 3anamus. VI3ydeHne O€3HACOCHBIX CXEM C HIDKHHM U BEPXHHUM PACIOJIOKEHUEM
OTJIEMUTENS )KUJIKOCTH. V3yueHre HaCOCHBIX CXEeM C HWXKHEH M BEpXHEH mojaveil xiajareHra B npuoo-
PBI OXJIAKICHUS.

Tema 11. Cuctembl OXJIAkKIAEHUSI XOJOAUIbHBIX YCTAHOBOK € MPOMEKYTOYHBIM XJIA/10-
HOCHTEJIEM.

Jlexyus. Xnagonocurenu. CXeMbl CUCTEM OXJIAXKIEHHS TPOMEKYTOUHBIM XJIaIOHOCUTEINIEM.

Paccmampusaemvie 6onpocur.

CaoiicTtBa xmagonocuteneil. Cxema ¢ OXJIaXIAIOMUMH IPUOOPaMU U MCTIAPUTENIEM OTKPBITOTO
tuma. Cxema ¢ OXJIAXKJAarOIIIMMHN HpI/I60paMI/I OTKPLITOI'O THUIIA U UCTTAPUTEJIEM 3aKPBITOI'O THUIIA. Cxema c
OXJIQXIAIOIIMMHU PUOOPaMH 3aKPHITOTO THIA U MCIApHUTEIEM OTKpBITOro Tuma. Cxema ¢ oXJax/aro-
HIMMHU TpUOOpaMu U MCTIAPUTENEM 3aKPhITOrO THUMA. 3aKpbiTas JBYXTpyOHas cxema. 3aKpbiTasi JBYyX-
TpyOHast cxeMa ¢ aKKyMyJsaTopoM Xoisioa. OTTauBaHHE OXJaXJAIOUIMX MPUOOPOB B CUCTEMAax C Mpo-
MEXYTOUHBIM XJIaJjoHOcuTeneM. PacueT u nmogOop o0opynoBaHUs A CUCTEM OXJIAKICHHUS MPOMEKY-
TOYHBIM OXJIQJAUTEIIEM.
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Ilpaxmuuecxoe 3anamue. PacdeT u mom0o0op HCTIAapUTENEH TSl OXJTAXKICHUS XIIaTI0HOCHUTENCH.

Cooepoicanue 3anamus. OnpeaeneHue TeMrepaTypbl XJIaJOHOCUTENS, TEMIEPATypbl KHTICHHS XO-
JIOWIIBHOTO areHTa M IO id TeII000MEHHON MOBEPXHOCTH UCTIAPUTEIIEH.

Tema 12. CxeMbl y3/10B 000py10BAHUS MAILIMHHOTO OT/AeJIEHUS.

Jlexyus. Y376l TOAKITIOYEHUST KOMIIPECCOPOB U MPOMEXKYTOUYHOTO COCYyIa

Paccmampusaemvie sonpocui.

VY3en BKIIIOYEHHS KOMIPECCopa B CXEMy XOJOAMIBHOM YCTaHOBKH. 3alluTa KOMIpEccopa OT
BJIKHOTO XoJa M rujapoyzaapa. Cxema y3jia OJHOCTYHNEHUYAThIX KOMIIPECCOPOB, pabOTAaIOIIMX Ha He-
CKOJIBKO TeMIiepatyp kumeHus. Cxema y3ia HOAKIIOUCHHS ABYXCTYIEHYATOr0 KOMIIpeccopa U Mmpome-
KYTOYHOIr'o cocyaa aMMHaYHOH XOJIOI[HJ'ILHOﬁ YCTAaHOBKH. CxeMma Yy3J1a ABYXCTYII€CHYATOro CKaTus, CO-
CTOAMCTO U3 IBYX OJHOCTYIICHYATBIX KOMIIPECCOPOB. CxeMbl MNOAKIIFOYCHHUA BUHTOBBIX KOMIIPECCOPOB.

Jlexyus. Y3bl OIKIIOYEHNS KOHJEHCATOPOB U JIMHEHHOTO pEeCUBEPa; HUPKYJISITUOHHOTO PECU-
BEpa ¥ HACOCOB XOJOAMIBHOTO areHTa.

Paccmampusaemvie sonpocui.

Hasznauenne nuneliHoro pecuBepa. Cxembl HNOIKIIOYEHHS TOPHU3OHTAIBHOTO U BEPTUKAIHHOTO
KOXKyXOTPYOHOTO KOHAEHCATOPa U JIMHEHHOTO pecuBepa. Cxema y3iia HOAKIIOUSHHS UCTIAPUTEIBHOTO U
BO3/IYIIHOTO KOHJIEHCATOpa M JTMHEWHOTro pecuBepa. TpeOoBaHMs K HACOCHO-IUPKYIISALUOHHBIM CXEMaM
mogadyn XOJIOOAUJIBHOI'O arcHra. V3nel 00BI3KHA U IMPUHOUIIHUAJIBHBIC CXEMbl BEPTUKAJIBHOI'O, TOPU30OH-
TaJIbHOTO ¥ KOMITAYHITHOTO PECUBEPOB C HACOCAMH XOJIOIMIBHOTO areHTa.

IIpaxmuueckoe 3anamue. 13yueHne cxem y3j10B 000pyA0BaHHs MAIIMHHOTO OT/AEICHUS

Cooeporcanue 3anamus. VI3ydeHne cxeM BKIIOYEHUSI KOMIIPECCOPOB, KOHJEHCATOpa U JIMHEHHOTO
pecuBepa, IUPKYIISILMOHHOTO pecuBepa U HACOCOB XOJOJUIIBHOIO areHTa.

Tema 13. Pacuer, moa0op u pa3meineHne 000pya0BaHUS XOJ0IUIbHOI YCTAHOBKH.

Jlexyus. Pacyer TpyOonpoBonoB. Pacuer u moabop eMKOCTHOTO M BCIIOMOTaTeNIbHOIO 000pyao-
BaHUA.

Paccmampusaemvie sonpocui.

OmnpeneneHyue BHYTPEHHEr0 AMaMeTpa TpyOOIpPOBOJOB XJIaJareHTa, XJIaJoHOCUTENS U OXJIax/1a-
rouiel Bosbl. OnpesiesieHne naieHust JaBlIeHus B TpyOOIIpoBoIaxX X0I0AUIbHON ycTaHOBKH. OcoOeHHO-
CTH NBWKEHUS AByX(]a3Ho#l cpeabl B TpyOompoBonae. OnpeneneHne eMKOCTH U IMOA00p MPOMEXYTOU-
HBIX COCYJIOB, OTJEIIUTENCH JKUAKOCTH M PECUBEPOB (LUPKYIALUOHHOTO, APEHAXKHOTO U JMHEHHOTO).
Pacuet 1 moxGop HaCOCOB MOAaYH XOJOAMIBLHOTO areHTa, XjaagoHocuTens u Boasl. [Tonbop macmooTe-
JUTEJSL.

Jlexyus. ManmvHHBIE OTAENCHHUS XOJOAMIBHBIX COOpYKeHHi. JleleHTpaln30BaHHOE XJIaJ0CHa0-
JKCHUC.

Paccmampusaemvie sonpocul.

Tpe60BaHI/IH, MNPpEAbABIACMBIC K IMOMCHICHUSAM MAallWMHHBIX OTI[CJICHI/Iﬁ U K PaSMCHICHHIO B HUX
obopyznoBanus. PazMerienne o00py10BaHus MPH JELEHTPATM30BAHHOM XJ1a/I0CHA0KEHUH.

IIpaxmuueckoe 3anamue. Pacuet u nog00p npudbopoB OXIaKACHUS.

Cooeporcanue samsamus. Pacder u moAdop BO3MYXOOXJIAOUTENEeH M OXJIAXIAIOMMX Oaraped c
HETIOCPEACTBEHHBIM KUIICHUEM XOJIOAWIBHOTO areHTa JUis Pa3lnYHbIX CHUCTEM IOJaud XOJOAUIBHOTO
areHTa B HCHApUTENbHYIO0 cuctemy. OnpeneneHue TeMnepaTypbl KUNEHHS XOJIOIWJIBHOTO arcHTa H
TUTOIA/IM TETTIO0OMEHHOM MOBEPXHOCTH.

Ipakxmuueckoe 3anamue. Pacder 1 mnogd0p aKKyMyJIITOPOB XOJIO/A.

Cooeporcanue 3anamus. Pacuet n mogdop akKyMyJIsTOPOB C HAMOPaKUBAHUEM JIbJIA.

IIpakmuueckoe 3anamue. Pacuer 1 mo60p KOMIIPECCOPHBIX arperaTtos

Cooeporcanue 3anamus. Onpenenenue TpeOyeMon X0JI010PON3BOAUTEIBHOCTH U TEOPETHIECKOM
00BEMHOM MMPOU3BOJUTECIBHOCTU KOMIIPECCOPOB I OAHOCTYINCHYATBIX W ABYXCTYICHYATBHIX XOJIO-
JWJIBHBIX YCTAaHOBOK.

Ilpaxmuueckoe 3ausmue. PacueT u moadb0op KOHIEHCATOPOB.

Cooepoicanue 3anamus. 1logOop BOISHBIX, BO3AYIIHBIX M MCIAPUTEIBHBIX KOHAEHCATOPOB.
Onpenenenye TEMIOBON Harpy3kd Ha KOHJEHCATOp, TEMIIEpaTypbl KOHIECHCAIIMH U IO TEem1000-
MEHHOW MOBEPXHOCTH

Tlpaxmuueckoe 3ausamue. PacueT v mogo0p TpagrpeH.
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Cooeporcanue 3anamus. YTIPOIICHHBIN TEIUIOBOW pacdeT AJs ONpeAeseHHs TeIUIOBOTO MOTOKa U
KOJIMYECTBA IPaIuPEH Pa3InyHbIX TUIIOB

Ipakxmuueckoe 3anamue. [1og00p eMKOCTHBIX aInapaToB

Cooeporcanue 3anamus. [1on0op MPOMEKYTOUHBIX COCYIOB, OTAEIUTENEH KUAKOCTH, LIUPKYJIS-
IIMOHHBIX, KOMITAYHIHbIX, 3alUTHBIX, APEHAKHBIX U JIMHEHHBIX PECUBEPOB.

4. YYEBHO-METOINYECKOE OBECHHEYEHHUE
JJIs1 CAMOCTOSATEJIBHOU PABOTbBI OBYUYAIOHINXCA

CamocrosrenbHas padota ctyneHToB (CPC) BKiItouaer cieayrouiie Bubl padboT:
— mpopabotka (yriyOJeHHOE H3y4eHHE) JEKIMOHHOIO Marepuana, paboTa C KOHCHEKTaMHU
JICKITUH;
— TOJrOTOBKA K BBIIIOJHEHUIO U 3allUTE JIa0OpaTOPHBIX padoT;
— YTeHHE U npopaboTKa PeKOMEHI0BAaHHON OCHOBHOM U JIOTIOJIHUTEIILHON JINTEPATYPHI;
— TIOHUCK M popaboTKa MarepuaioB u3 MHTepHET-pecypcoB, IEPUOIUUECKON MTEeUaTH;
— TIOJArOTOBKAa K TEKyIleMy (OIpoC, TECTHUPOBAHME) M HWTOTOBOMY KOHTPOJIIO 3HAHUH IO
JUCLUILUINHE.
Tembt 0ns camocmoamenbHozo U3y4eHus:

Paszoen 1. Beeoenue. Tennoenaxcnocmmuulii pexicum u meniou3onsiyuoHHble KOHCMPYKYUU 02Padic-
OeHuil oxnaxcoaemvlx nomewenutl. Onpedenienue meniogou Hazpy3Ku Ha KamepHoe 0060-
pyoosanue u komnpeccop. Cnocobwvl oxnazxcoeHus nomewenuti u annapamos. Omeoo
Meniomsl 8 OKpyscarouyio cpedy. (7 cemecmp)

1. Onpenenenue xoddduienta Temonepesayd U30JIUPOBAHHBIX OTPAXICHUI NPU HAJTUUUM B HHUX
TEIUIOBBIX MOCTHKOB.

Paccmampusaemvie 6onpocwi: IIpoxoxkaeHHe TEIUIOBOTO MOTOKA 4epe3 TEIIOM30JIMPOBAH-
HbI€ OTPaXIEHUs MPU HAJIUYUHU B CJIO€ M3OJSALMOHHOTO MaTepuasa 3JIEMEHTOB C 0osiee BBICOKOU
TEIUIONPOBOIHOCTHIO. [IBa criocoba pacuera TEPMUUECKUX CONPOTHBICHUN M KO3(duLmeHTa Ter-
Jonepeaayl TakuX TEIUIOM30JSIMOHHBIX KOHCTpYKIMH. Onpenenenue ko3¢ uienTa Temionepe-
Jlaud U30JIMPOBAHHOIO OIPaXKICHUS, BKIIFOUAIOIIEr0 METAIIIMUECKUE FIIEMEHTBHI.

2. CucteMsl OXJaXKAeHHs, IPeIHA3HAUCHHBIE Ul YMEHBIICHUS NTOTE€Pb MACChl IPU UCMAPEHUH BIIaru
C MOBEPXHOCTH IPOIYKTA.

Paccmampusaemvie éonpocwi: TpeboBaHUS K MOAJNEPKAHUIO OTHOCUTEIBHOH BIaKHOCTH B
MOMEIIECHUAX [l XPaHEHUs OXJIaKACHHBIX M 3aMOPOXKEHHBIX MPOAyKTOB. IlyTH ymMeHbIeHus 1o-
TE€pb MACChl NPOAYKTA IIPU UCIAPEHUU BJIATU C €TO MOBEPXHOCTH. CUCTEMBI OXJAXKICHUS C
BHEIIHUM «IIEPEXBATOM» BHEIIHUX TEIUIONPUTOKOB: 0AaTapeiHOTO OXJIAKIEHHUS C YCTPOWCTBOM
TEIUIO3AIUTHON BO3YIIHOM pyOaliky ¢ €CTeCTBEHHOM LUPKYIALUEH BO3AyXa; TEMI03alUT-
HOM pyOalllki — ¢ UICKyCCTBEHHOM LIMPKYJIALKEN BO3AyXa; SKPaHUPOBAHUS OTPaKICHHUI oXJia-
JKIAEMBIX [TOMELICHUN JIEASHBIMU DKpPaHaMHU; [IaHEJIbHAS; C JMHAMUYECKON U30JIALUEH.

3. Yrunuszauus TEmIoThl KOHAEHCALMH XOJO0UIBHOTO areHTa.

Paccmampusaemvie 6onpocel: AKTyanbHOCTb UCIOJIB30BaHUSI HU3KONOTEHIMAIBHOM TEIIO-
Thl KOHJeHcaiuu. Cxema BKJIIOUEHHs TEIUIOOOMEHHMKA YTWJIM3aTopa TEIUIOTHI KOHJEHCAlWH.
JIByXKOHTYpHasl cCTeMa yTUIM3alU1 TeIUIOTH KOHICHCAIUH.

4. Hcnonp30BaHHE €CTECTBEHHOTO X0JI0/A.

Paccmampusaemvie 6onpocwr: IlpuMeHeHHE €CTECTBEHHOTO (IIPUPOAHOIrO) XOJo4a A
OXJIaXI€HUsI 0OBEKTOB MJIM XOJIOAMIBHOTO areHTa XOJOIMIBHONW YCTAHOBKU. Y CTPOICTBO CUCTEMBI
OXJIaXJIEHUsI KaMepbl HapyKHbIM BO34yXxoM. CucteMa oxJIaXKJCHUs XJ1aJareHTa ¢ HaCOCHOM moja-
qel.

Paszoen 2. /lvoomexuuxa. Ilpouzsoocmeo u npumenenue ouoxcuoa yeiepooa (7 cemecmp)

5. JIpmorexnuxa.
Paccmampusaemvie sonpocwi: CBONCTBa M MPUMEHEHHUE BOJHOTO JIbJIa. 3arOTOBKA M XpaHe-
Hue BoAHOro abnaa. Jlemuuku. JIpnocomsgnoe oxnaxaeHue. CUCTEMBI JIbIOCOIIHOTO OXJIAXKICHHUS.
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Jlensnoit cxman KpwuioBa. Bujbsl uckyccTBeHHoro BoaHoro jbaa. JIbgoreneparopsi. TemnoBoit
pacuér JibJoreHeepaTopoB. AKKYMYJISATOPHI XOJIOAA.
6. IIpou3BOACTBO M MPUMEHEHUE JHUOKCUAA YIIIEPO/a.
Paccmampuesaemvie 6onpocor: CBoiicTBa Anokcua yriaeponaa. [Ipou3BoacTBO U TpUMEHEHUE
JMOKCHJIa yTIIepoia.

Pazoen 4. Xonoounvroe mexnonocuueckoe obopyoosanue (1 cemecmp)

7. XoJIOAUIBLHOE TEXHOJIOTUYECKOE 000pyI0BaHuE.

Paccmampusaemvie 6onpocwi: Buipl n Ha3HaYeHHE XOJOIMIBHOIO TEXHOJIOTHYECKOTO 000-
pynoBaHusa. TyHHENIH WU MOPO3WIbHBIE allapaTbl BO3AYLIHOIO OXJaxJIeHusd. KOHTakTHbIE MOpO-
3WIbHbIE anmnapaTel. Oronan3alMOHHbIE 1 UMMEPCUOHHBIE MOPO3WIIbHBIE amnmnapathl. KpuoreHHsle
MOpO3WiIbHbIE anmnaparbl. Cy0IMMaluOHHbIE YCTAHOBKH.

5. ®OH/l OLIEHOYHBIX CPEJCTB J|/Is1 IPOBEEHHS
MPOMEKYTOYHOI ATTECTALIUU OBYYAIOIUXCS MO JUCLUNIUHE
(3AYET)

1. 3nauenue xono07a B ppIOHOM MPOMBIITIEHHOCTH. HenpepbiBHAS XOJI0IUIbHAS LIETIb.

2. Haznauenue M30JIALUHA, YCIOBHS PAOOTHI M30JISIIHH.

3. TpeboBanus K H30MAMUMOHHBIM MarepuanaM. OrmpeneneHue KodpduIueHTa Teruonepenadu
OTPaXKICHHUS.

4. Tlapou3onsLUOHHBIC MAaTEPUAIIHI.

5. Omnpenenenre TONIMHBI TAPOU30JSAIUOHHOTO MaTepraia B HEOJHOPOIHOM OTPaKICHUH.

6. OmnpeneneHue TOMIIMHBI U30JSILIMKA U3 YCIOBUS HEBBIMA/ICHUS BIIard Ha MOBEPXHOCTU OTpax/e-
HUSL.

7. OmnpezneneHue ONTUMATbHON TOJIIIUHBI U30JSIUH.

8. KoHcTpyKumsi H30JUPOBAHHBIX OTPAKIACHUHA XOJOIUIHBHIUKOB H PEPPHIKEPATOPHBIX CYIOB.

9. Pacuer korddunMenHTa TermIonepeaaun OrpaxaeHus ¢ TEINIOBBIMU MOCTUKAaMU ITyTeM paszelie-

HUS Ha 30HBI U CIIOH.

10. Pacuet ko3¢ dunmenta Temonepeaaud METOJOM KPYTOBBIX TOTOKOB.

11. PacueT TemIonpuTOKOB Yepe3 OrpakIeHUs U MOJIbL.

12. PacueT TerIonpuTOKOB OT COJTHEYHOM paJHallii.

13. PacueT TeronpruTOKOB MPH OXJIAXKICHHH U 3aMOPAKUBAHHH.

14. TennonpHUTOKH SKCIUTYaTallMOHHBIE ¥ TETUIONPUTOKH TP BEHTHIISAIINH.

15. BeiGop temnepatyp kunenus. CyMmMapHble TETIIONPUTOKH.

16. CpaBHHTENBHBIN aHAIN3 OXJIAXKIECHUS 110 SHEPTETUIECKUM 3aTPaTaM.

17. CpaBHeHue criocoO0B OXJIAXK/IEHHS 110 KalUTaIbHBIM 3aTpaTaM.

18. TeXHUKO-IKOHOMHYECKUH aHAIIN3 OaTapeiHOT0, MaHETHFHOTO U BO3AYITHOTO OXJIaXK ICHHS.

19. O6nactu NpUMEHEHUsI CUCTEM OXJIAXKCHUS C IIPOMEKYTOUHBIM XJIaJOHOCUTEIIEM.

20. BoustHre THAPOCTATHYECKOTO CTON0A JKUAKOTO XOJOIMIBHOTO areHTa Ha TeMIEpaTypy KHIe-
HUSL.

21. TTonGop KOMIPECCOPOB OTHOCTYIIEHYATOTO CHKATHSI.

22. ITonbop KOMIPECCOPOB ABYXCTYNEHYATOTO CKATHUS.

23. T[onGop KOHAEHCATOPA U OTACTHUTENS KHUIKOCTH.

24. TTon6op MpOMEKYTOUHOTO COCY/a, BOJSTHOTO MEPEOXIIAUTENSI U MACIOOT IEIUTEIIS.

25. Oxnaxxaaroniyie ycrpoicTpa kamep. KoHCTpyKTHBHBIE 0COOCHHOCTH.

26. MeToauka pacyeTa OXJIaXJaloUX YCTPOUCTB.

27. Y3eI BKIIIOUEHUST KOMIIPECCOPOB.

28. Y3en BKIIIOYEHHS KOH/IEHCATOPa, TMHEHMHOTO pecuBepa.

29. Crioco0bI To/1auM XOJOAMIBHOTO areHTa B OXJIAX/IAIOIINE YCTPOWCTBA, TPEOOBAHUS TPEIbSIB-
JsieMble K crioco0am moaay.

30. be3HacocHas cxema ¢ BEpXHHM PaCIOI0KEHUEM OTIACITUTEIS KUIKOCTH.
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31.
32.
33.

34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,

45.

46.

47.

48.
49.
50.

51.
52.
53.
54.
55.
56.

57.
58.
59.
60.

Ammuaunas 6e3nacocHast cxema ¢ TPB. Ananu3z paGoTsl.

AMMUadHasi HACOCHAas CXeMa C HUKHEH Mojaueid aMMHuaKka B OXJIQKIA0IKE YCTPOMCTBA.
Hacochast cxema ¢ BepxHe# mojaueil aMMuaka B OXJIaKJarollue yCTporucTBa. AHaIN3 paboOTHI,
noa0op 00opyIOBaHMS.

OcobenHocTH cXeM (PPEOHOBBIX XOJOIMUIBHBIX YCTAHOBOK.

Pacuer BcachiBaromux TpyoonpoBoA0B XOJ0IUIbHON YCTAHOBKHU.

Pacuer nHarneTaTeNbHBIX U )KHIKOCTHBIX TPYOOIIPOBOIOB X0JIO, YCTAHOBOK.

TpeGoBanusi, mpeabsABIsEMble K MOPO3WIBHBIM yCTaHOBKAM, aHANU3 MyTeld MHTEHCU(UKAINH
poluecca 3aMOpakKUBaHMUsL.

Meroanka pacuera MOpO3WIbHOU YCTaHOBKH.

Pacuer nmoTpeOHOI MOIIIHOCTH KOMITPECCOPOB ISl MOPO3UIILHOM YCTaHOBKH.

CBoiicTBa BOAHOIO JIbJIa. 3arOTOBKA, XPaHEHHUE U IPUMEHEHHUE BOJHOTO JIb/1A.

JIbioreHnepaTop Ui IPOU3BOJICTBA OJIOYHOTO JIbJA.

JIporenepaTop HEMOCPEICTBEHHOTO OXJIAXKIECHU JUIsl IPOU3BOICTBA LIMJIMHIPUYECKOTO JIbJA.
JIporenepaTopsbl AJis MPOU3BOJCTBA YEIIYHYATOTrO JIb/IA.

Onpenenenne MoTpeOHOW MOIIHOCTH KOMIIPECCOPOB Ui JIbJOTEHEpaTOpa MEPHOIUYECKOrO
JICUCTBUA.

Cxema nNpoOMEeXyTOYHOTO XJIAIOHOCUTEIIS C OTKPBITBIM MCHAPUTENIEM U OTKPBITBIMU OXJIaXKIa-
IOIMMH YCTPOHCTBAMM.

Cxema npomMeKyTOYHOT0 XJAJOHOCUTENS C 3aKPBITBIMU OXJIaXIAOIIMMHU YCTPOMCTBAMU U OT-
KPBITBIM HCTIApUTENIeM. AKKYMYJISILIUS XOJIO/A.

Cxema IpOMEKYTOUHOTO XJIAJOHOCUTENS C 3aKPBITHIM HCIAPUTEIEM U 3aKPBITBIMH OXJIaXIa-
IOIMMH YCTPOHCTBAMM.

Jomamraue xonoaunsHuku. Cxema arperata, 0COOEHHOCTH PabOTHI.

Temio 1 MaccooOMEH MEKy BOAON U BO3AYXOM, IPEEI OXJIaXKI€HUS BOJIBI.

TenioBble XapaKTEPUCTUKU OXJAAUTENEH HUPKYIALIUOHHONW BOJBI, CXEMbl OXJIaguTeseld 00o-
POTHOW BOJIBI.

Meroanka pacuera oXJaauTene 000pOTHOM BOJIBI.

BzaumopeiicTBre Macen U XOJIOIWIbHBIX ar€HTOB.

Macno B cucteMe aMMHUaYHOU XOJIOAWIBHON YCTAHOBKU, MAaCIOOTAEIUTEIN.

Macno B cucteme GpeoHOBON XOJIOAMIBHON YCTAHOBKHU.

Bona n mexannueckue 3arpsi3HeHUsI B CUCTEME XOJIO0IUIbHON YCTaHOBKH.

Binustnue Bo3myxa Ha paboOTy XOJOAUIBLHOM ycTaHOBKH. [IyTH cokpallieHust moTeph XOJI0IUITb-
HOTO areHTa Mpu BHIITYCKE BO3/1yXa.

Bosayxootnenutenb 3MeEBUKOBOTO THIIA, IBYXTPYOHBIM BO3AYyXOOTAEITUTEIb.
ABTOMAaTHYECKUI BO3yXOOTAEITUTENb.

CBoiiCTBa YIIEKUCIOTHI, UCTOUHUKH YTJIEKUCIOTHI, TPUMEHEHUE YTIICKUCIOTHI.

TpeGoBanus K pa3MeleHUI0 000pyI0BaHUs B MAIIIMHHOM OTJEJICHUU.

6. PEKOMEHAYEMAS JINTEPATYPA
Ochnognas numepamypa

XonoaunbHbIE YCTAaHOBKHU: YYeOHUK ISl CTYACHTOB BBICHIMX yueOHBIX 3aBeneHuil / Kypouies
E.C., Onocosckuii B.B., Pymsunes FO.Jl. 2-e u3a., crepeorun. — CI16.: ITomurexuuka, 2002. —
576 c.

[TpakTKyM MO XOJOIWJIBHBIM YCTaHOBKaM: YueOHOe mocoOue ajsi CTyleHTOB By30B / bapa-
Henko A.B., Kamonos B.C., Pymsaues 10./]. — CII6.: ITpodeccus, 2001. — 272 c.

Jlonoanumensvnan numepamypa

VYyebHoe nocobue «CTpouTesIbHbIe KOHCTPYKIIMH XOJIOAUIBHBIX COOPYKEHUI» ISl CTYJCHTOB
HarpaBJeHus1 MoAroToBku OakanaBpoB 16.03.03 «XomoaunbHas, KpUOTEHHAsT TEXHUKA M CH-
crembl xuzHeoOecnieuenus» / W. I1. Capaiikuna. — [lerponaBnosck-Kamuatckuii: Kamuatl TV,
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2021. - 170 c.

2. XoJoawIbHBIC YCTAaHOBKH: YUEOHMK IS CTYJAEHTOB BBICIIMX Y4eOHBIX 3aBefeHuit / [lom pen.
Uymaka N.I". — 3-e uzn., mepepad. u mom. — M.: arponpomuszaat, 1991. — 495 c.

3. Uymak W.I'., Hukynemuna JI.I'. XomoawibHable ycTaHOBKH. [IpoekTupoBanue: Yued. nmocobue
JUTSE BRICIIIMX y4ueOHbIX 3aBeneHuid. — K.: Boimna mk. ["ooBHoe u3a-Bo, 1988. — 280 c.

4. TlpoekTupoBaHHE XOJOIWIBHBIX coopyxeHuil. CripaBounuk / [Toxg pen. A.B. beikoBa. — M.:
[TumeBast npomblIEHHOCTD, 1987. — 356 c.

5. ITlpumeHnenue xojonaa B nuiieBod npomeinuieHHOCTH. CripaBounuk / [Tox pen. A.B. beikoBa. —
M.: IIneBas npoMbIIIIEHHOCTD, 1979. — 272 c.

6. TemnooOMeHHbIe ammaparbl, TPUOOPHl aBTOMATHU3AIMK W HCIBITAHUS XOJOAMJIBHBIX MAIlKH.
CrpaBounuk / [Tox pexn. beikoBa A.B. — M.: Jlerkas u numeBasi npoM-ctb, 1984 — 248 c.

7. XonomwibHbie Kommpeccopsl: CnpaBounuk // Ilox pen. beikoBa A.B. — M.: «Komocy, 1992, —
301 c.

8. 3emukosckuii M.X., Kamnan JI.I'. Masbie Xom0AWIbHBIC MAIIMHBI U YCTaHOBKH: CIpaBOYHUK. —
M.: Arponpomusaar, 1989. — 672c.

9. XypHuan «XomoauibHass TEXHUKAY.

Pecypcol ungpopmayuonno-menekommynuxayuounou cemu « nmepnemy

Hayunas anekrponnas oudnanoreka eLIBRARY.RU: [caiit]. URL: http//www.elibrary.ru;
Kamuatckuit rocynapctBennblil yausepcurer: [caiit]|. URL: http//www.kamchatgtu.ru;
http://www.holodilshchik.ru.

http://www.himholod.ru

http://www.ostrov.ru

http://www.promholod.com

http://bitzer.ru

NooakowhE

Memoouueckue ykazanus

1. Kypc neknwmii Mo AMCHUILINHE «XOJOJAUIbHBIC MAaITUHBI U ycTaHOBKH». YacTth 1 / CapalikuHa
N.II. — [TerponasnoBck-Kamuarckuii: Kamuarl TV, 2021. — 153 c.

2. Kypc neknuii mo nuctuiuinHe «XO0JIOAWIbHBIE MAIIMHBI B yCTaHOBKW». Yacts 2 / CapaiikuHa
N.I1. — ITerponaBnoBck-Kamuarckuii: Kamuatl TV, 2021. — 169 c.

3. XomonuibHbIE MAallMHBI M YCTAaHOBKH: METOIMUYECKHE YKa3aHWs K BBIOJHEHHIO KYpPCOBOTO
npoekTa / FO.A. FOpkos. — [lerponasnosck-Kamuatckuii: Kamuatl ' TV, 2016. — 87 c.

4. XonoauibHbIE MAIlIMHBI U YCTAHOBKW: MeTOAMYECKHE yKa3aHUs K JJaOOpaTOPHBIM paboTam /
IO.A. IOpkoB. — IlerponaBnosck-Kamuarcknii: Kamuatl TV, 2017. — 118 c.

7. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIIUXCSA
ITO OCBOEHHMIO JTUCHUIIJIMHBI

IIpn m3yd4eHUN AMCLUIUIMHBI U BBITOJIHEHUH KYPCOBOI'O IPOEKTAa PEKOMEHIYETCSl TaKKEe HC-
1oJb30BaTh ydeOHoe mocobue «CTpoHUTeNbHbIE KOHCTPYKIHH XOJIOJMJIBHBIX COOPYKEHUI» IUis
CTYJICHTOB HarpaBlieHUus MOAroToBKU OakanaBpoB 16.03.03 «XonoaunapHas, KpUOTeHHAs TEXHUKA U
cucreMmsl xku3Heodecnieuenus» / U. I1. Capaiikuna. — IlerponasnoBck-Kamuarckuit: Kamuarl TV,
2021. - 170 c.

8. KYPCOBOM IMPOEKT (PABOTA)

Lenpro BBIMOIHEHUS KypPCOBOIO ITPOEKTA SIBISETCS CUCTEMATU3ALMS, 3aKPEIUIEHUE, PACIIUPEHNE
U KOHTPOJIb TEOPETUYECKUX U MPAKTUUECKUX 3HAHUH, MOTYYEHHBIX KypcaHTaMH PU U3YYEHUH Kypca
«XoNoaMIIbHBIE MAITMHBI M YCTAHOBKI» M MMPHOOPETEHNE HABBIKOB CAMOCTOSITEITHLHOTO MPOSKTHPOBA-
HUSL.
3amaueit KypcoBOTO MPOEKTa SBISIETCS pa3padOTKa TEXHOJIOTHYECKOH YacTH MPOeKTa XOJIOHIIb-
HUKa C 3JIEMEHTaMHU CTPOUTEIBHBIX PEIICHUH.
KypcoBoii MpoeKT COCTOUT U3 KOMITJIEKTAa YePTEKEH U pacueTHO-TosICHUTEbHOHU 3anmucku (PI13).
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Texcmosas uacmo:

* TUTYJIBHBIN JIUCT, 3aJJaHHE HAa IPOEKTUPOBAHUE, BBEICHUE;

* TeXHOJIOTUUECKUI! ITpoIiecC Ha IPOEKTHUPYEMOM XOJIOAUIBHUKE;

* pacueT IUIOIIAJeH, IUIAHUPOBKA, PacdyeT YCJIOBHOM EMKOCTH, TEXHHYECKas XapaKTepUCTUKa
OXJIaX/1a€MbIX [TOMEILEHUI; pacueT U30JALHH;

* pacyeT TEIUIONPHUTOKOB, BBIOOP M OOOCHOBAHUE TEMIIEPATYP B XOJOJAWIBHBIX Kamepax, omnpeje-
JIeHHe MOTPeOHON XOIOAMIBHON MOIIIHOCTH KOMIIPECCOPOB U TEIIOBOM HArpy3KHu KaMEpHBIX OXJIaKIa-
FOIINX YCTPOICTB;

* IPUHIUIHAIBHAS CXeMa XOJIOAUIBHON YCTaHOBKH;

* ToA00p M pacyeT XOJIOIMILHOTO 000PYIOBAHNUS;

* pacdeT TpyOOIPOBOIOB;

* BOTIPOCHI TEXHUKH 0€30MaCHOCTH.

* 3aKJIFOYEHUE;

* CIIMCOK UCII0JIb3YEMOIl IUTEpaTypBhl.

B pacyeTHO-NIOACHUTENBHOM 3allUCKE JOKHO OBITh IPUBEAEHO ONUCAHUE CIIPOCKTHPOBAHHOTO
XOJIOAUIBHUKA: IJITAHUPOBOYHOE PELICHUE, IPUHATHIE U30JSLIMOHHbIE MaTepUabl U KOHCTPYKLUH, CXe-
Ma XOJIOJWJIbHOW YCTAaHOBKH, CHCTEMa OXJIAXKCHUS U TEMIIEPaTyphl KUIICHHUs, TIepeueHb 000PYA0BaHHS
U 1p. 311ech ke cieqyeT MPUBECTH 00OOCHOBAaHUE BHIOOPA THIA U YHCIIA 3JIEMEHTOB XOJIOAMIBHOHN ycTa-
HOBKH.

B pacderHol yacTH JOJKHBI OBITH BBITIOJIHEHBI PAacyYeThl, JJOKA3bIBAIOIINE MTPABUIBHOCTD TIPUHSI-
TBIX PEIICHHUH: pa3MEpOB MOMELICHNH, THUMAa U KOJIWYECTBA €IWHHIl XOJIOAMIBHOTO O0OPYHAOBaHUS, a
TaKXe TOJIIIMHBI TeIUIOBOM M30JSAIMU. XOJIO0AUIBHOE U BCIIOMOTraTeIbHOe 000pyA0BaHHE JODKHO OBITh
COBPEMEHHO U BBIOPAHO C yU4E€TOM OCOOCHHOCTEH CXEMbI XOJIOIMIBHONW YCTAHOBKHU.

O06mwem rpapuueckoil yacTu npoexra coctanisieT Tpu jaucta popmara Al (594x841 mm):

IInan u paspes xon00unbHUKA.

Ha sTom nucte BeluepunBaeTcs IiaH xojao qwibHuKa Ha otMeTke 0.000 ¢ HaHEeCEeHHeM CETKHU KO-
JIOHH M pa3MepoB, Y3J1aMU H30JIUOHHBIX KOHCTPYKIMH, XapaKTepUCTUKOM momenieHunid. Pa3pes 31a-
HUSI C yKa3aHHEM OTMETOK 000pyIOBaHUs, TPyOOIIPOBOIOB, OCHOBHBIX 3JIEMEHTOB KOHCTPYKIUH U BBI-
COT NOMELUEeHUM. |

Axconomempuueckas cxema pazgooku mpyoonpogooo8 6 MauuHHOM OMOeNeHUU.

BrruepunBaroTcss B aKCOHOMETPUUECKOH MPOEKIMH OCHOBHOE 000pYIOBaHUE U BCE TPYOOIPOBO-
JIbl MAIIMHHOTO OTJIEJIEHUS XOJIOJMIBHOM YCTAHOBKH C yKa3aHMEM HX JHAaMETPOB, TUIA HCIIOIb3yEeMOM
apMaTypbl M U30JISIMH, a TAKXKe MECT 0TOOpa JaBJIeHUH M YCTAHOBKH JaTYUKOB TEMIIEPATYpHI.

IInan u paspesz MawuHHO20 OMOeENeHUs.

Ha nucre BhlYepunBaeTCs IUIaH MAIIMHHOTO OTAEICHUS C YKa3aHHEM Pa3MepoB MOMEIEHHH oc-
HOBHOT'O U BCIIOMOTAaTEJIbHOTO HAa3HAYEHHUS, pACCTAHOBKOW OCHOBHOTO M BCIIOMOTATEILHOIO 000pYIO0-
BaHUA U MPUBA3ZKOH €ro K CTPOUTEIbHBIM KOHCTPYKIMAM. YKa3bIBaIOTCS PACCTOSIHUS MEKAY 000pyI0-
BaHHEM U CTPOUTEIHHBIMH KOHCTPYKLHUSMH, ONPEIENIeTCs IHUPUHA MPOXOI0B, HAHOCATCS TPACChl OC-
HOBHBIX TPYOOITPOBOJIOB C YKa3aHHEM Pa3MEIIeHHUs OTOp U MOABECOK. J{iist neTanu3auu 0coOeHHOCTEH
CTPOUTENBHBIX KOHCTPYKLMI YCTaHOBKH U (MJIM) OOBS3KM 000OpYIOBaHUS BBITIONHSAIOTCS OJUH WU He-
CKOJIBKO Pa3pe30B MALIMHHOTO OTJEJICHUS, Ha KOTOPBIX YKa3bIBAIOT TNIAHUPOBOYHBIE OTMETKH, BBICOTHI
U TIPUBSI3KU 000PYAOBaHUS U TPYyOOIIPOBOJIOB.

PacuetHo-nosicaurensHas 3anucka (PI13) odopmiserca na Oymare popmata A4 (297%210 mm).
OO0beM 3amKCKH JIOJDKEH OBITh JOCTATOYHBIM JIJIsl M3JIOKEHHsI BCEX BOIPOCOB, PacCMaTPHUBAEMBIX B
HPOEKTE.

Crnenyet nzberath MPOCTPAHHBIX PACCYKIACHHIA, BHITUCOK U3 YYCOHUKOB M Jp. HCTOYHUKOB. PI13
COCTaBJIIETCS] HA OCHOBAHUM YEPHOBBIX 3allUCEH M PacdyeToB, IPOBOJUMBIX B TEUEHUE BCETO BPEMEHU
paboThl HaJ MPOEKTOM. YUUTHIBasi OO0JIBIION 00beM paboThl IO €€ 0(OPMIICHHUIO, PEKOMEHIYETCs Y-
CTOBOM BapUaHT 3alUCKU MUCATh [103TAIHO.

TexcToBas 4acTh 3allUCKU MUILIETCS HAa OJHON CTOPOHE JHUCTAa. DCKU3Bbl, rpaduky, pororpaduu u
cXeMbl 0(OPMIISIFOT B TEKCTE WU HA OTAEIbHBIX JIUCTAX.

BeimonneHne KypcoBoro npoekTa 1eiaecoo0pa3Ho BECTH B CIIEAYIOIIEM TTOPSIKE.

OnpenenuTs MIOMAAb MPOU3BOJICTBEHHBIX M BCIIOMOTATEIbHBIX MOMEIIEHHH, a TaKKe pa3Mepbl
XOJIOAWJIBHUKA B TUIaHE. 3aTeM BBIIIOJIHUTH INIAHUPOBKY XOJOAMIBHUKA. BBIOpaTh TEMTON30IAIIMOHHBIN
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MaTepHal, TeIUIOM30JSIIMOHHYI0O KOHCTPYKIMIO U ee KodpummeHT temionepeaayn. Ilociae 3Toro BeI-
MOJIHUTH TEIUIOBOM pacueT, U ONpeAeTuTh TEIUIOBYIO HAarpy3Ky Ha KOMIIPECCOp M Ha KaMepHOe 000py-
JIOBaHHUE.

ITo 1aHHBIM TEMJIOBOrO pacyera NPOU3BOJSATCS pacueT U BbIOOP OCHOBHOI'O U BCIIOMOTaTEJIbLHOIO
XOJIOAUIIBHOTO 000y 10BAHUS.

[TosicHuTenbHAs YaCTh 3aUCKU COCTABIIAETCS MO 3aBEPIICHUN BCEX PacueTOB.

Tlopsiook evinoanenus pabomol:

— pacuer IUIOIAJeH MPONU3BOACTBEHHBIX U BCIIOMOIATEIbHBIX IOMEILECHUN;

— IUIAHUPOBKA XOJIOJAWIIbHUKA (JIBa BapHUaHTa);

— BBIOOp croco0a OXJIAXICHUS W OIpeIeICHHEe TEMIIEPaTypHOTO pekuMa PabOThI XOJIOAMIBLHOM
YCTaHOBKU;

— BBIOOP M3OJIALIMOHHON KOHCTPYKIMH, KodddunuenTa remionepenaun K (Tonbko s 0AHOTro u3
OTpaKICHU);

— TEIUIOBOM pacyer;

— pacueT U noAdOp OCHOBHOTO XOJOAMJIBHOTO 000pYAOBaHMA, MOAOOP KaMepHOro o0opynoBa-
HUSL.

[lepen HavanoM NMPOEKTHUPOBAHUS KYpPCAHT (CTYIEHT) JOJDKEH MpOopaboTaTh COOTBETCTBYIOIINE
TeopeThdeckue BoIpockl. Hapsaay ¢ yueOHOI nuTepaTypoil ClieayeT MOJb30BATHCS MEPHOAMYECKHUMU
W3AaHUSAMH, JEUCTBYIOIIEH HOPMATUBHO-TEXHUYECKOW NOKYMEHTAIMENW W JPYrod CIeUHaIbHOW JIUTe-
partypoil.

Hcxoonvie oannple 6b10aiomca pyKogooumenem Kypcogo2o npoeKma Kajxcoomy cmyoenmy ne-
peo nauanom npoekmuposanus. /{na cmyoenmog 3a0unoi (hopmul 00yuenusn 3adanue Ha Kypcoeoi
npoeKm @bl0aemcsa Ha YCMAHOGOYUHBIX JIEKYUAX.

HcxoaHbpIMU TaHHBIMH [T KYPCOBOTO TIPOEKTA SIBJISIOTCS:

— THIT XOJIOIMIHHHKA;

— palioH cTpouTensCTBa (ropon);

— €MKOCTh B TOHHAX YCJIOBHOTO Ipy3a MU 00beM.

[Tepen HauagoM pabOTHI PYKOBOAUTEINb MPOEKTA MMPOBOIUT KOHCYIIBTAIMIO, HA KOTOPOH YTOUHSET
3a1a4n, 00bEeM U CPOKHU BBITIOJIHEHHS OT/EIBHBIX 3TanoB. [locie mpeaBapuTenbHON TpopadoTKH U U3Y-
YEHMsI JIMTEPATypPbl CTYIEHT (KypCaHT) KOHKPETH3UPYET CBOU 3aJauu. B Xozne npoexkTupoBaHus mpopa-
0aThIBAIOTCSl PA3JIMYHBIC BAPUAHTHI, MPOBOAUTCS MX aHANIN3, MPEICTABISAETCS 0OOCHOBAaHHME W NPHHU-
MAIOTCSl OTITUMAJIBHBIE PEIICHHUS IO KaKOMY paccCMaTpUBaeMOMY BOIIPOCY.

Bcro oTBETCTBEHHOCTH 3a MPUHUMAEMbIE PEIICHHS, TOYHOCTh PACUYETOB M KAa4eCTBO Pa3padOTKH
HECEeT CTYJIeHT (KypCaHT), KaK aBTOp MPOEKTa.

Pa3paboTka mpoekTa opraHu3yercsi U periaMeHTHpyercs: rpadukoM pabotsl. KoHTpoib 3a BbI-
MOJTHEHUEM 3TAloB MPOEKTa OCYIIECTBISIETCS] PyKOBOIUTEIEM.

He pexe ogHOoro pasza B HEACTIO CTYIEHT (KypcaHT) 0053aH JI0JI0KUTh PYKOBOIHUTEIIO MPOEKTA O
BBINIOJIHEHUHU Ipaduka npoekTupoBaHus. HecobmoneHune ctyieHToM (KypcaHnToM) rpaduka npoeKTHpo-
BaHMsI CUMTACTCS HapylIeHHWeM rpaduka yueOHOro mpouecca u siBISICTCS OCHOBAHUEM JUIsl pacCMOTpe-
HUSI BBIITyCKaromIen kadeapoii Bompoca o 1esecoo0pa3sHOCTH ero NanbHeiero ooyueHus. YKa3zaHus 1o
BBITMIOJTHEHHUIO Pa3/IesIOB MPOEKTa CTYAEHT (KypCaHT) MOJIydaeT B MHAUBUAYAJbHOM HOpPSAKE HAa KOH-
CYJbTaIHSIX.

BrImonHeHHbIH, TPOBEPEHHBIM M TIOMUCAHHBIN (CTYZCHTOM) KypCAaHTOM MPOEKT B IOJTHOM 00be-
Me He M03/IHee, YeM 3a HEe/IENI0 10 Ha3HAYEHHON JaThl 3alUThI, CAAETCSl pyKOBOAUTENI0. PykoBOIUTE b
HPOBEPSIET €r0 KOMIUIEKTHOCTh U 00BbEM, JaeT PEKOMEHJAIMU 10 YCTPAHEHHIO OMIMOOK U HETOYHOCTEH.
[TosTHOCTBIO TIPOBEPEHHBIH M CKOMIUIEKTOBAHHBIN MPOEKT TOANMCHIBAETCS PYKOBOIAUTEIEM M Ha3HAUa-
€TCs J1aTa ero 3alllUThl.

3amuTa nNpoekTa MPOBOAUTCS HE MO3/AHEE, YEM 3a HEAEIIO 10 OKOHYaHUs Tekylero cemecrpa. K
3allUTE MPEIbABISAIOTCS MOSCHUTENbHAS 3aUcKa U yepTexku. CTyeHT (KypcaHT) AOKEH YMeTh 000c-
HOBATh MPUHATHIE I PACYETOB MCXOJHBIE AaHHbIE, OOBSCHUTh METOJUKU MPOBOJUMBIX PAacUyeTOB U
UCCJIEOBAHMM.

3amuTa MpoekTa BKIo4YaeT B cebsa kpatkuii mokman (8—10 MUHYT) U OTBETHI Ha BOMPOCHL. B 10-
KJIaJie CTYAEHT (KypCaHT) JOJKEH OOOCHOBAaTh MPUHSTHIE B XOJ€ BBHIMOJIHEHHS pa3felioB MPOEKTa pe-
IICHHUS: BHIOOP O0BEMHO-TUIAHUPOBOYHOTO PEIIEeHHUs, KOHCTPYKIIMU H30JISAINH, XOJIOIMIBHOTO 000py-
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JIOBaHUs, OCOOEHHOCTH CXEMbI XOJIOJAWIBHOM YCTaHOBKH, BBIOOP XOJIOAWIBHOTO areHTa, SKOHOMHY-
HOCTb PEILICHHs MMOCTABJIEHHON 3a7aud M MPEeIyCMOTPEHHbIE Mephbl 0€30MacHON IKCIUTyaTallud XOJIO-
JIUJIBHUKA.

OreHka 3a KypcOBOI MPOEKT BBHICTABIIAETCS C YI€TOM KaueCTBA BHIMOJIHEHHS IrpadUuecKoil yacTu,
YETKOCTH U IOJIHOTHI PACKPBITUSA OCHOBHBIX PA3IEJIOB IPOEKTA, COAEpkKaHUs AOKIa[a U IPAaBUIBHOCTU
OTBETOB I1a BOIIPOCHI.

9. MEPEYEHh TH®OPMAIIMOHHBIX TEXHOJIOT U,
NCITIOJIB3YEMBIX ITPH OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOIECCA
IO AMCIUIIJIMHE, BKJIIOYAS ITIEPEYEHDB ITPOI'PAMHOI'O OBECIIEYHEHUA
N HHOPOPMALIMOHHO-CITPABOYHbLIX CUCTEM

[lepeueHb  MPOrpaMMHOrO  OOCCIICYCHHUS,  HCIOJIB3YEeMOTO0  HpPU  OCYIICCTBICHUU
00pa30BaTeIILHOTO MpoIlecca:
— mnpuioxenue Microsoft Power Point;
— TekcToBbIi penakTop Microsoft Office Word.
[Tepeuerb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM:
— enuHas nH(popMmalMoHHas oOpa3oBatenbHas cpena yausepeutera « QMOC Kamuatl TY »;
— DJIEKTPOHHAs OMOJMOTEYHAs CHCTEMA,
— HayyHas 3nekTpoHHas 6ubnuoreka eLIBRARY.RU;
— JJICKTPOHHBIM KAaTaJIOT HAYYHO-TeXHHUYeckor oubmmoreku Kamuatl TV.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

MartepuanbHo-TeXHUYECKass 0a3a JUis OCYIIECTBICHHsS] 00pa30BaTeIbHOrO Mpolecca Mo
JUCLUIUIMHE, Meroascs B pactiopsikennn Kamuarl TV
— N TpPOBEIEHUS 3aHATUN JIEKIMOHHOTO THIA, NPAKTHYECKUX (CEMHHAPCKUX) 3aHATHUH,
TPYONOBBIX W WHAMBHAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS U MPOMEKYTOUHOU
aTTecTaluy, Crenuanm3upoBanHas yuebnas aymurtopus 3-201, 3-202, 3-203, 3-204, 3-205, 3-
212, 3-213, 3-216, 3-308 ¢ xoMIIeKTOM y4eOHOM Mebenu;
— T-S — quarpamMmbl pabOYMX BEIIECTB XOJIOIMIBHON MAITUHBI.
— I-Igp — mnarpaMMbl pabOYUX BEIIECTB XOJIOIUIBHON MAIIIHHBI.
— IUTaKaThl TEPMOJIMHAMUYCCKUX TUArpaMM, CXEM H IIHKJIOB XOJIOMIBHBIX MAIIHH.
— nabopaTopHbIE YCTAaHOBKHU Kadeapbl XOIOIUIBHBIX MAIITUH U YCTAHOBOK.
— UL CaMOCTOSITETIbHOM paboTel oOywarommxcs — ayauropus 3-208, obOopynoBaHHas
KOMIUIEKTOM yueOHOU Mebenu;
— YMTaJbHBIN 327 U OMOIMOTEYHBIE KaTaJOru Hay4HO-TeXHU4YecKoi Onbnunorexu Kamuarl TV
—  MyJnbTUMEANITHOE 000pyAoBaHUE (HOYTOYK, TPOSKTOP).
[TepeueHs MPOTrpaMMHBIX MPOAYKTOB, HCIIOJIB3YEMBIX TPH TPOBEIACHUH PA3JIMYHBIX BHJIOB
3aHATHI
— mpesenranuu B Power Point mo Temam kypca.

— KOMIIBIOTEpHAsl MporpaMma o noaoopy TeriomaccoooMeHHoro obopynoBanus Bitzer Software
5.0.1
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JlomosiHeHns1 M U3MeHeHHs B padoueil mporpamme 3a / Y4eOHbIi roj

B pabouyro nporpaMmy 1o AUCUUILIMHE XonoOounvHvle Mauiunbl U YCMAaHOBKU

JUTSL HAIIPABJICHUS (HH)

16.03.03 «Xonoounvras, Kpuocennas mexHuKa u cucmembl
CHEIUATBLHOCTH (TEH)

JIcUsHeobecneyerusy

BHOCATCA CICAYIOIIHUE JOIMOJIHCHUSA U U3MCHCHMUS:

I[OHOJIHGHI/I?I 1 U3MCHCHUSA BHEC

(nomxuocth, ©.1.0., monnuce)

Pabouast mporpaMma nepecMOTpeHa 1 0JJ00peHa Ha 3acelaHuu Kadeapbl TMO

(HarMeHOBaHHe Kadeapbl)

[Ipotokomn Ne OT « » 20 o

3aBenyromuii kadeapoit

« » 20 2.

(TroxrHCH) (®.1.0.)
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