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1. He.]'[l/l, 3a/Iavu1 1 IIJIAHUPYEMbIE PE3YJIbTaTbl Oﬁy‘leHl/Iﬂ mo IMCIMIIJINHE

K OCHOBHBIM HENSIM OCBOCHMS IUCLUILIUHBI «YCTAaHOBKM ISl TpaHC(OpPMALMU Teria U
IPOLIECCOB OXJIAXKICHHUS» CIEAYEeT OTHECTH:

— (QopMupoBaHHMEe 3HAHUM O COBPEMEHHBIX MPHHIMIIAX, METONAX U CPEICTBAX
NPOCKTHUPOBAHUS M KOHCTPYHPOBAaHUS YCTAaHOBOK Ui TpaHC(OpMAluu TeIuia M MPOIECCOB
OXJIQXKJICHUS, UCTIBITAHUHA ¥ KOHTPOJIS MX TEIUIOTEXHOJIOIMYECKUX apaMeTpOB;

— W3y4YeHHE CIOCOOOB MOBBIMICHUS A(PPEKTUBHOCTH SKCIUTyaTallud, HMPOEKTHUPOBAHUS M
KOHCTPYHMPOBAHMSI YCTAHOBOK JJIsI TpaHC(OPMALMK TEIUIa U MPOIECCOB OXJIAXICHHS, BHIpabOTKa
HaBBIKOB Y CTYJIEHTOB CaMOCTOSITENIbHO (OPMYJIHPOBATh M pelIaTh 33aJaud NMPOCKTUPOBAHUS U
KOHCTPYHMPOBAHHUS TEIUIOMCIIOIB3YIOMINX YCTaHOBOK.

— TIOATOTOBKA CTYJCHTOB K JESTEIHHOCTH B COOTBETCTBHHM C KBaJU(UKAIMOHHON
XapaKTEePUCTHKOI OakanaBpa 1o HaIpaBJICHHUIO, B TOM YHCIIe (POPMHUPOBAHHE YMEHHH 110 BBISIBIICHHUIO
HEOOXOMMBIX YCOBEPIICHCTBOBAaHMI U pa3padOTKe HOBBIX, Oojee APPEKTHUBHBIX METOA0B
NPOEKTUPOBAHUS W KOHCTPYHPOBAaHUS YCTAaHOBOK JUI TpaHcHOpMaluU Temjga M MpPOLECCOB
OXJIQKICHUSL.

K OCHOBHBIM 3a3/1adyaM OCBOEHHUS TUCLMILIMHBI «YCTaHOBKU JUIsl TpaHC(opMaluu Temia 1
IPOLIECCOB OXJIAXKICHU» CIEAYEeT OTHECTH:

— BbIpa0OTaTh HABBIKM Yy CTYACHTOB CaMOCTOATENBFHO (OPMYJIUpPOBATH  3a/lauu
NPOCKTHUPOBAHUS M KOHCTPYHPOBAaHUS YCTaHOBOK Ui TpaHC(OpPMAlMU TeIuia M MPOIECCOB
OXJIQXK/ICHUS;

— HAYYHUTh MBICIIUTh CUCTEMHO Ha TpUMepax MOBBIIICHUS SHEepPreTuieckor 3(h(HeKTHBHOCTH
YCTaHOBOK JUI TPaHC(OPMAIMU TeIla M IMPOLECCOB OXJIAXKICHHUS C y4ETOM TEXHOJOTMYECKHUX,
HKOJIOTHYECKUX U IKOHOMUYECKHX (PaKTOPOB;

— Hay4YUTh aHAJM3HPOBATh CYIIECTBYIOUIME METOJbI MPOSKTUPOBAHUS U KOHCTPYUPOBAHUS
YCTaHOBOK ISl TpaHC(hOpMalMK TeIjia W IMPOLECCOB OXJAKICHHS, pa3padaThiBaTh W BHEIPSTH
HEOOXOAMMBIE M3MEHEHUS B UX CTPYKTYpe C TMO3MLMI MOBBIIEHUS S((PEKTHBHOCTH U
HEpProcOepeKeHUS;

— 1aTh MH(OPMALIMIO O HOBBIX METO/1aX MPOSKTHPOBAHHS U KOHCTPYHPOBAHUS YCTAHOBOK IS
TpaHc(OpMaIMK TeIla W TPOIECCOB OXJIAXKICHUS B OTCUSCTBEHHOW W 3apyOeXHOH IMpaKTHKE,
pa3BUBaTh CIIOCOOHOCTU OOBEKTUBHO OLICHWBATh MPEUMYIIECTBA U HEAOCTATKU TAKUX METOOB, KaK
OTEYECTBEHHBIX, TAK U 3apYOCIKHBIX;

— HAy4YHUTh aHAJIU3UPOBATh PE3yJIbTaThl IPOSKTUPOBAHUS U KOHCTPYHPOBAHUS YCTAHOBOK JJIS
TpaHc(OpMalMK TeIjla W TIPOLECCOB OXJIAXKIEHUS, MPOU3BOAUTH IOWCK ONTUMHU3AIMOHHOTO
peLIeHHs ¢ TOMOIIbI0 BCEBO3MOKHBIX METOJIOB.

OOydeHue 1O JUCHMIUIMHE «YCTaHOBKM /s TpaHchopMalMM Temja M MpPOLEcCOB
OXJIKJCHUS HaIlpaBJIEHO HAa (hOpMHUpPOBaHHE Y O0YUAIOUINXCS CIETYOMINX KOMIETEHIINMN:

KOII ¥ HAUMEHOBAHHE KOMIIETEHIIMH I/IHIII/IKaTOPBI AOCTHKCHUA KOMIICTCHIIMHU

NOIIK-4.1. JleMOHCTpUpYyET NOHUMAaHUE OCHOBHBIX
3aKOHOB MEXAaHUKH KUIKOCTU U Ta3a U MPUMEHSIET
UX JUIS pacdyeTa 3JIEMEHTOB TEMJIOTEXHUUECKHUX
YCTaHOBOK U CUCTEM,;

NOIIK-4.2. JleMOHCTpUpPYET IOHUMAaHUE OCHOB
TEPMOJAMHAMHKHU, OCHOBHBIX 3aKOHOB
TEPMOAMHAMMKY U IPUMEHSIET UX JUISl paCYETOB
TEPMOAMHAMHUYECKUX MPOIIECCOB, [IUKIOB U UX
MoKa3aTeleii;

NOIIK-4.3. JleMoHCTpUpYyET NOHUMaHUE OCHOBHBIX
3aKOHOB TEINIOMAacCOOOMEHa U MPUMEHSIET UX JUis

OIIK-4. Cnoco6GeH 1eMOHCTPUPOBATh
MIPUMEHEHNE OCHOBHBIX CIIOCOO0B
MOJTyYeHHs, IpeoOpa3oBaHus,
TPAaHCIOPTA W UCIIOJIb30BaHMS TEIUIOTHI B
TETMIOTEXHUYECKUX YCTAaHOBKAX U
crcTeMax




pacyeToB 3JIEMEHTOB TEMJIOTEXHUYECKUX YCTAHOBOK
M CHCTEM.

NIIK-3.1. YuacTtByet B pa3paboTke cxeM
pa3menenus OII/] B COOTBETCTBUM C TEXHOJIOTHUEH

[TK-3. CriocoOHOCTH K BBIITOJTHEHUIO MPOU3BOACTBA

pacueroB u noctpoenuto cxem OIIJ] ¢ HIIK-3.2. Cobmomaer npaBuiia TEXHOJIOTUUECKON

KCIIO0JIb30BAaHUEM COBPEMEHHBIX JUCHUIITUHBI ipu sKcrutyaTtaruu OI1]]

MPOrPAMMHBIX CPEJICTB HIIK-3.3. BeInoaHsA€T TEMIOBBIE U THIPABINYECKUE
pacyeTsl TEXHOJIOTUUECKUX CUCTEM, MTPOLIECCOB U
000pyTOBaHUS

[TK-4. CriocoOHOCTH K pa3paboTke
MEPOIPUATHIA 110 SHEPTo- U
pecypcocoepexxennto Ha OIIJ] ¢ onenkoi
HX SHEPreTUYECKOM, IKOHOMUYECKON 1
HKOJIOTHUECKOH 3 (HEKTUBHOCTH

NIIK-4.1. JleMoHCTpUpPYET 3HaHNE HOPMATUBOB 110
9HEpTro- U pecypcocoepexeruto Ha Ol

NIIK-4.2. PazpabaTeiBacT MEPOIPUATHUS [10 FIHEPTO-
u pecypcocoepexennto Ha OITJ]

2. MecTo IMCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/bHON NPOrpaMMbl

JlucumiuinHa OTHOCHTCA K 4acTH, (HOpMHpPYEeMOH YyYacTHHKaMH O0pa30BaTEIbHBIX

oTHoeHuH 010ka B1.

«YCTaHOBKM I TpaHCOpPMAIMM TEIUIA M MPOIECCOB OXJIKICHHUSI» B3aHMMOCBS3aHbBI
JIOTUYECKH U COJIeP)KaTeIbHO-METOUYECKH CO CIEAYIOMUMU AUCUUIIIMHAMU U TipakTrkamu OOIT:

— TerutosHEpreTHUECKNUE CUCTEMBI TIPOMBIIUICHHBIX TTPEIITPHUSITHIA,

—  DHepreTUYeCcKHil KOMIUICKC TPOMBIIIUICHHBIX TIPEANPUITHA;

—  XOJIONWIIBHBIC U TETUIOHACOCHBIC YCTAHOBKH,

— DKCIulyaTanus TeIJI09HEPreTHUYEeCKUX YCTAHOBOK U CUCTEM;

— MeTo/bI UCTIBITAHUN U HATIAJAKU TEXHOJIIOTHYECKOTO 000Dy I0BAHMS.

3. CTpyKTypa U coJep:KaHue U CHUTLINHBI
OO61as TpyA0€MKOCTh IUCHUIUTHHBI COCTaBisieT 3 3a4eTHble enuHullbl (108 yacos).
3.1 Buabl yueOHOIi padoThl U TPYA0EMKOCTH

3.1.1. Ounas dpopma oOydeHUs

Ne n/m . KouunuyecTBo CeMecTpbl
Bup yueOHoit padoThbl
4acoB 6 cemecTp
1 AyIMTOPHBbIC 3aHATHS 54 54
B ToM uucne:
1.1 Jlexun 18 18
1.2 CeMuHapcKue/MpakTHYECKUE 3aHATHS 36 36
1.3 JlaGopaTopHbIe 3aHATHUS - -
2 CamocrosiTeibHas padora 54 54
B ToMm uucne:
2.1 TectupoBanue S 5
2.2 CaMocCTOsITENbHOE U3YUEHUE 49 49
3 IIpomexyTouHAast aTTeCTANMS
3auet/aud.3a4eT/sK3aMeH 3a4er 3a4er
Hroro 108 108




3.1.2. 3aounas ¢popma oOyueHUs

Ne . KoaunuecTBo CemecTpbl
Bup yuedHoii padoTbl
n/n 4acoB 9 cemecTp
1 AyIMTOpHBIE 3aHATHS 24 24
B ToMm umcrne:
1.1 | Jlexuuun 12 12
1.2 | CemuHapckue/IpaKTHUECKUE 3aHATHUS 12 12
1.3 | JJaGoparopHsbie 3aHATHS - -
2 CamocrosiTeibHast padoTa 84 84
B Tom uncine:
2.1 | TectupoBanue 5 5
2.2 | CaMOCTOSTEIIbHOE N3YYEHUE 79 79
3 IIpome:kyTouHasi aTTecTanusi
3advet/nud.3adyer/3K3aMeH 3aqyer 3a4er
HTtoro 108 108
3.2 TemaTuueckni IJIaH U3yYeHUS U CIUILIHHBI
3.2.1. Ounas ¢popma oOydeHus
TpynoeMKOCTb, 4ac
AynutopHasi padora %
Ne Pasgebl/TeMbl o . = § = T = § E o g
n/n AUCIHHUILIMHBI g = 5 o= % s z g E S
5 5 E Z| =& g = 0 =
S |8E°|¢7 | 28 &
O E = = 5
1 | Pa3nen 1. BBenenue. 8 2 2 4
2 | Pa3znen 2. TepmoauHaMuyecKue 24 4 9 11
OCHOBBI X0JIOANJIbHBIX MAIIINH.
3 | Pazgen 3. Koncrpykuus 24 4 9 11
X0JIOINJILHBIX MAIIHH.
4 | Pa3nen 4. Tunbl X0J0AWIBHBIX 21 4 8 9
MAIIHMH, CHCTEMbI OXJIAKIEHHS.
5 | Paznen 5. PeryimpoBanue u
aBTOMAaTHU3alHUA PA00THI 21 4 8 9
X0JIOIUJIBLHBIX MAIIIUH U YCTAHOBOK
KOHIUIMOHUPOBAHHUS BO3/1yXa.
Hroro | 108 18 36 54




3.2.2. 3aounas ¢popma oOyueHUs

TpynoeMKkocThb, yac
AyauTopHasi pabora EE
D o o = 2
B = S s =
Ne Pazjennbi/Tembl ) 2 5 w| B w S = 2=
= = Q8 sl =] 23| B¢
n/n JUCIHUILINHBI 3 § Sz gl 88 z B S <
[~} g Sz 8= = 2 5 &
= o 3
= = < @ O @ S O =
S E = =il
= &)
1 | Pa3gexa 1. Beeneunue. 6 2 4
2 | Paznen 2. TepmoamHaMuyecKue 29 3 4 29
OCHOBBI X0JIOUJIBLHBIX MAIIMH.
3 | Pa3zgea 3. Konerpyknus
1t PYyKIL 29 3 4 22
X0JIOAMJIbHBIX MAIUH.
4 | Pasgea 4. Tunsl X010AUJIbHBIX 22 5 5 18
MAIIMH, CHCTEMbI OXJIAJKICHHSI.
5 | Pazgen 5. PerysqmpoBanue u
aBTOMATH3ALHUA PA0OTHI
1wt p 22 2 2 18
X0JIOIWJILHBIX MAIIIUH H YCTAHOBOK
KOHJTUIMOHUPOBAHHUS BO3TYyXA.
Hroro | 108 12 12 84

3.3 CoaepxaHue THCHUNTHHBI

Pazgen 1. Beegenue.

IIpenmer, 3agaun U copep)kaHue AUCLUILIMHBL. Ponb ycTaHOBOK U1 TpaHchopMaluy Teria
U TPOILECCOB OXJAXKIECHHUS B padore sHepreruueckoro komiuviekca P®. OcHoBHblE TepMHUHBI U
onpenenenus. Kiaccuduxanus yctaHOBOK A1 TpaHC(HOPMAIMK TEIIA U MIPOLIECCOB OXJIAKICHHUS.

Paznen 2. TepmoaguHamMuyeckne 0CHOBbI X0J10AH/IbHBIX MAIIMH.

du3nyecKkue NPUHLIUIBI TOJIyYE€HNs] HU3KUX TeMieparyp. [lnaBienne u oxnaxxaeHue cMecH.
Kunenune u cybnumanus. Pabota pacimupenus ra3os. Paciivpenue ra3oB myTeM ApOcCeIupOBaHUS
(3¢ dexr Jxoyns—Tomcona). Buxpepoit addekt oxnaxaeHus. ArperaTHoe COCTOSIHUE BEIECTBA.
O6patnsbiii nukn Kapuo. TepMmonnHamuyeckue nuarpammsbl. TennoBol pacdyeT OJHOCTYNEHYATON
napoBON XOJNOAMIBHON MamuHbl. J[uarpamma lgp-i. OOpartueiii nukn Kapuno Kiaccuduxanusa u
TEIUIOTEXHUYECKUE OCHOBBI pabOThl XOJIOAMJIBHBIX MamuH Pabouuit mnpouecc mapoBoi
KOMIIPECCOPHOM XOJIOAWIBHOW MalIMHbL. XO0JI0I0IPOU3BOAUTEIBHOCTD KOMIIPECCOPA U YCTAHOBKH.
Paboune mporeccsl MapoBbIX JIBYXCTYNEHUYAThIX KOMIIPECCHOHHBIX XOJIOAWJIBHBIX MAaIIMH.
XO0JIOAWIIBHBIE areHThI U XJI1aJOHOCUTENH.

Pa3gen 3. KoneTpykuust X0J10AMIbHBIX MAIIHNH.

Komnpeccopsl xonoanibHbIX MamMH. Kiaccudukanuss HOPIIHEBBIX KOMIIPECCOPOB.
KoHcTpykipusa koMrpeccopoB. BUHTOBBIE M POTOPHBIE XOJIOIUIIBHBIE KOMIIPECCOPBI. Y CTPONCTBO
MOPILIHEBBIX  XJIAJOHOBBIX KOMIIpeCCOpOB. [loBbllleHME HANEKHOCTH U OKOHOMUYHOCTH
KoMIpeccopoB. TenaooOMeHHblE U BCIOMOrareibHble anmnapatsl. Knaccudukanus u ycTpoicTBo
KoHieHcaTopoB. Knaccudukanus ucnapurenei.

Paszpnen 4. Tunbl X0J10AWJIBHBIX MALIMH, CHCTEMbI OXJIAMKACHHS .

XonoauibHble arperarbl. AMMHauyHbIE XOJIOAWJIBHBIE arperarbl U MamuHbl. OpeoHOBbIE
XOJIOIMJIbHBIE arperatbl U MamuHbl. AOGCOPOIIMOHHBIE BOJOAMMUAYHBIE XOJOIUIbHBIE MAIIUHBI.
[Tapo?:KeKTOpHBIE XOIOUIbHBIE MAILIUHBI.

Paznen 5. PeryaupoBanue W aBTOMaTu3anusi padoTbl XOJOJMJIBHBIX MAIIUH H
YCTAaHOBOK KOHIMIMOHMPOBAaHHUS BO31yXa.




HpI/IHI_[I/IHBI aBTOMAaTu3alliu  XOJIOAWJIBHBIX  YCTAHOBOK. OcHOBHBIC IIOHATH A 00
ABTOMAaTH4YC€CKOM PEryJIMpOBaHUU. Cxembl ABTOMATHU3allu XOJIOJUJIbHBIX YCTAaHOBOK. CxeMnl
XOJIOAUJIbHBIX YCTAaHOBOK.

3.4 TemaTnka ceMHHAPCKUX/MPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH
3.4.1. CemuHapcKue/pakTUHICCKUEC 3aHATHS

Cemunapckoe 3anstue 1. «Begenuey.

Cemunapckoe 3anastue 2. « TepMoInHaMUYeCKue OCHOBBI XOJIOMIBHBIX MAIIHH.

Cemunapckoe 3ausTre 3. « KOHCTPYKIIHS XOJIOAMIIBHBIX MAIIHH.

Cemunapckoe 3ausitue 4. « TUIIbI XOJI0IUIBHBIX MAITUH, CUCTEMBI OXJIAXKICHUSD.

Cemunapckoe 3aHaTue 5. «PerynupoBanue u aBToMaTu3ais padoThl XOJIOAMIBHBIX MaITuH
Y YCTAaHOBOK KOHAUIIMOHUPOBAHUS BO3AYXa».

4. YyeOHO-MeTOAMYECKOEe U HH(OPMALTMOHHOE o0ecriedeHne

4.1 HopmatuBHble 1okyMeHTHI U [OCToI

1. TOCT 28564-90. MamuHbI U arperatsl X0JIOAUIbHBIE Ha 0a3e KOMIIPECCOPOB 0OBEMHOTO
JecTBUA. MeTOoIbl UCTIBITAHUIA.

2. TOCT P 51743-2001. Mamuabl X0JI0AuIbHBIE. MalIUHbL 11T OXJIAXKICHUS KUIKOCTH Ha
6a3e TypOOKOMITpeccOpoB. MeTo 1bl UCITBITAHHIA.

3. TOCT P 58644-2019. Kommnpeccopbl U KOMIIPECCOPHO-KOHJEHCATOPHBIE arperarsl
XOJIOMWIIbHBIC. MEeTO/Mbl WCHBITAaHUN 110 OIPEACICHUI0 OCHOBHBIX XapakTepucTuk. Yacts 2.
KommpeccopHo-KOHIeHCATOPHBIE arperarhbl X0JI0AUIbHbIC.

4.TOCT 12.2.233-2012. Cuctembl XOJIOAMIBHBIC XOJI0IOTPOU3BOIUTEILHOCTRIO CBBIIIE 3,0
KBT.

5.TOCT P 54381-2011. Komripeccopsl XOIOAUIBHBIE.

6. TOCT 32968-2014. O6opynoBaHKE XOJOMIbHOE. AT€HTHI X0JI0AWIbHbIe. TpeGoBaHus 110
MPUMECHECHHIO U U3BJICUCHHIO.

7.TOCT 5546-86. Macna i XOJI0IUIbHBIX MallIuH. TeXHHYECKHUe yCIOBUSI.

8.T'OCT 28547-90. Kommpeccopsl XOJOAUIBHBIE OOBEMHOTO JCHCTBHS. MeTombl
WCIIBITAHUM.

9. TOCT EN 378-4-2014. CucteMbl XOJIOIWIBHBIE U TEIUIOBBIC. TpeboBaHus 0e301acHOCTH
U OXpaHbl OKpyXkKartomiei cpeapl. YacTs 4 DKcmmyartanus, TEXHHYECKOe 00CITyKUBaHHUE, PEMOHT U
BOCCTaHOBJICHHE.

4.2  OcHoBHas JuTepatrypa
1. Komaposa H.A. XononunbHble ycTaHOBKHM. OCHOBBI NMPOEKTUPOBAHMS [DJIEKTPOHHBIN

pecypc]: yueb. mocodue — DnektpoH. naH. — Kemeposo: KemTHUIIII, 2012. — 368 c.

2. TemioBble M KOHCTPYKTHBHBIC PACYEThl XOJOJMUIBHBIX MAIIUH, TETUIOBBIX HACOCOB W
tepMmoTpanchopmaropoB. Y. 2. Pacuer poTOpPHBIX KOMIIPECCOPOB XOJOIMIBHBIX MAIIUH: yaeOHOe
nocobue [DnekTpoHHBIN pecypc]: yueb. mocodue / A.H. HockoB [u ap.]. — DnekTpoH. naH. —
Cankr-IlerepOypr: HUY UTMO, 2017. — 95 c.

3. IIBetkoB O.b. Pacuer TOpH30HTAIBLHOTO KOXYXOTPYOHOTO HCHAPUTENS XOJOIUIHHOU
ycTaHoBkH [OnexkTpoHHbIN pecypc]|/ O.b. Lisetkos, FO.A. Jlantes, I'.JI. IIsTakoB. — DAeKTpOH. AaH.
— Camnkr-IlerepOoypr: HUY UTMO, 2008. — 31 c.

4. IIupsies IO.H. Pacuer BO3AYHIHOTO KOHIEHCATOpa XOJOJWJIBHON YCTaHOBKH: MeTom.
yKa3aHUS K CaMOCTOSATENBHOW paboTe ISl CTYACHTOB BCEX Crell. (DaKyJIbTEeTOB XOJOIMIEHOW



TEXHUKH, KPUOTEHHOW TEXHUKH W KOHJIUIIMOHHPOBAHMS BO3AyXa OYHOW (OpMbI 0OydeHUs
[DnexTpoHHEI pecypc]: yueb. mocobue / FO.H. Illupses, K.B. I'yceB. — Dnekrpon. nan. — CaHKT-
[TerepOypr: HUY U'TMO, 2010. — 22 c.

5. ®omuuer A.B. Tpancdhopmarius TEMIOTH B KOMIIPECCOPHBIX YCTAHOBKAX XOJIOIUIBHOM H
KpUOTeHHOM TeXHHMKHU. Yacth 1 [DnekTpoHHBIN pecypc]: ydyed. mocodue — DIEKTPOH. JaH. —
Mocksa: MI'TY um. H.O. baymana, 2010. — 34 c.

4.3 [lomoJIHUTeJbHAs JUTepaTypa

6. 3uno A.A. TemnoBble Hacochl W TepMOTpaHCHOPMATOPHI: YUEOHO-METOJUUECKOE
nocobue [DnekTpoHHBIH pecypc]: yueb.-meron. mocodue / A.A. J3uno, O.C. ManmunuHa. —
OnektpoH. gaH. — Cankr-Ilerepoypr: HUY UTMO, 2015. — 68 c.

7. upsie FO.H. PacueT ropu30HTaIBHOTO KOXKYXOTPYOHOTO KOHJEHCATOPA XOJIOIUIHHON
yCTaHOBKH: MeTO/I. yKa3aHusi K CaMOCTOSITENIbHON paboTe AJis CTYACHTOB Bcex criell. (hakyIbTeTOB
XOJOAMIBHON TEXHHMKH, KPHOT€HHOW TEXHHKH M KOHIMIIMOHUPOBA-HUS OYHOW (OpMBI OO0yUEeHHUs
[DnexTpoHHbIi pecypc]: yued. mocodue / FO.H. Illupses, K.B. I'yces, 1.A. ApceHbeB. — DIEKTPOH.
nan. — Cankr-Ilerepoypr: HUY U'TMO, 2009. — 30 c.

8. [upsie FO.H. PacueT ropu3oHTaIbHOIO KOXKYXOTPYOHOTO KOHJEHCATOPA XOJIOIUIBHON
YCTaHOBKH: Y4eOHO-METOInYecKOe mocodue [ DNeKTpoHHBIH pecypc] : yued.-meroa. mocobue / FO.H.
[upses, B.B. Murponos. — 3nektpoH. nan. — Cankr-Ilerepoypr: HUY U'TMO, 2017. — 58 c.

9. KpynenenkoB H.®D. DnekTpoHHBIE PErYJSITOPHI TeMIIEpaTyphl (KOHTPOJIIEpH) (Hupm
Danfoss, Eliwell, AKO. Hacrtpoiika mapameTpoB u aiaroputma padOThl XOJOJUIbHONH YCTaHOBKHU
[DnexTpoHHEIH pecypc]: y4eb.-meTon. mocodbue — OnektpoH. gaH. — Cankt-Ilerepoypr: HUY
UTMO, 2014. — 44 c.

10. Murapes B.E. XonogunpHble MalmIMHBI ¥ YCTAHOBKM KOHIMIIMOHHUPOBAHUS BO3IyXa
[DnexTponnslii pecypc]: yueO. / B.E. [Turapes, I1.E. ApxumnoB. — DnekTpoH. 1aH. — Mocksa: YMI]
KAT, 2003. — 424 c.

4.4  DJjaekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl
HpOBeI[eHI/Ie 3aHATUN U aTTeCTaLII/Iﬁ BO3MOXXHO B JUCTaAaHIIMOHHOM (I)opMaTe C IPUMCHCHUEM

CHCTeMbI JTUCTAaHIIMOHHOTO o0yueHus: yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) o Bcem pazaenam nporpamMmsl:

Hazsanue D0OP
YcTaHoBKY A7s TpaHchopMaluu
TEIUTA U TIPOIECCOB OXJIAXKICHUS

https://online.mospolytech.ru/local/crw/course.php?id=12976

Pazpabotannslii DOP BKIIOUAIOT TPOMEXYTOUHBIN U UTOTOBBII TECTHI.

[Topsnox mpoBeneHus: paboT B AMCTAaHUMOHHOM (hOopMare yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUs MU IPOPEKTOpa Mo yueOHOH paboTe u/Win LIEHTPOM Y4eOHO-METOANYECKON pabOTHI.

Kaxnpiii  cTyneHT obOecrieyeH WMHIMBHUAYaNbHBIM HEOTPAaHWUUYEHHBIM JIOCTYIIOM K

371eKTPOHHBIM OnbmoTekam yauBepentera (http:/lib.mami.ru/lib/content/elektronnyy-katalog).
CcpliKka Ha DJIEKTPOHHYIO OMOIHOTEKY:
https://online.mospolytech.ru/course/view.php?id=7621&section=1

Ilone3nrie y‘-Ie6HO-MeTO,£[I/I‘{eCKI/Ie u I/IH(I)OpMaLII/IOHHBIe MaTCpHraJibl MPCACTABIICHBI Ha
calTax:

http://window.edu.ru/catalog/resources?p_nr=50&p rubr=2.2.75.27.7&p page=3

http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-
promyshlennaya-teploenergetika



https://online.mospolytech.ru/local/crw/course.php?id=12976
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika
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45 JluneH3uOHHOe W  CBOOOJAHO  pacHpocTpaHsieMOe  MPOrPaMMHOeE
o0ecreuenue

1. MoitOduc — poccuiickas KOMIaHUA-Pa3pabOTUNK O€30MaCHBIX O(PUCHBIX PEILICHUH IS
o0IIIeHUsT B COBMECTHOM paboThI ¢ okyMeHnTamu (AnsTepHarnBa MS Office) https://myoffice.ru/

2. Ilmarpopma nanoCAD — 310 poccmiickas miarpopma aisi TPOSKTHPOBAHUS U
MOJICIUPOBAHUs 0OBEKTOB paznuHoi cioxkHocTh. [Tognepxka hopmarto *.dwg u IFC nemaer ee
orinnuHbIM pemienneM s copmenienuss CAIIP- u BIM-texnomoruii. @yHKIMOHAT TIaT(OPMBI
MOJKET OBIThH paciupex c MTOMOIIBIO CHEIUAIbHBIX MoTyJien
https://www.nanocad.ru/support/education/

3. Cucrema tpexmepHoro moaenupoanusi «KKOMITAC-3Dy
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. [Iporpamma jist TEIUIOTEXHUYECKUX W THAPABIMYCSCKUX PACUCTOB
https://valtec.ru/document/calculate/

5. Onnaita pacuerst ABOK-CO®T https://soft.abok.ru/help_desk/

4.6  CoBpemeHHble MpodeccHoOHATbHBIE 0a3bI JAHHBIX U HH(OPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. Poccwuiickas HanpoHasibHas Oubmuoreka http://www.nlr.ru

2. OBC «YHuBepcureTckas 6ubaroTeka ommaiia» https://biblioclub.ru/index.php

3. HayuHas snextpoHHas 6ubiuoteka http://www.elibrary.ru

4. Poccuiickasi rocyjapcTBeHHas oudmuoreka http://www.rsl.ru

5. O6pasoBarenbHas miathopma FOPAMT http://www.urait.ru

6. «TexakcrepT» — CIpaBOYHAs CHCTEMa, IPEIOCTABISIONIAS HOPMATHBHO-TEXHHYECKYIO,
HOPMAaTUBHO-TIPaBOBYIO HH(popManuio https://Texakcnepr.cat/

7. HII «xABOK» — mOMOIIIHUK UHKE€HEPA 10 OTOIIEHUIO, BEHTUJISIIUH, KOHAUIIMOHUPOBAHUIO
BO3/1yXa, TEIUIOCHA0KEHUIO U CTpOUTENIbHOU Terodusuke https://www.abok.ru/

8. E-IOCBE - DmekrponHslii skojor. HesaBucumass wuHOpMamuss O pPOCCHICKHX
opranu3zaiusx, 0a3a HOpMaTUBHBIX JOKYMEHTOB M 3aKOHOJIATeNIbHBIX akToB https://e-ecolog.ru/

9. Unxenepnas canrexanka VALTEC (kataior mpoayKIuy 1 HOpMaTUBHAS TOKYMEHTAIIN)
https://valtec.ru/

5. MarepuajibHO-TEXHHYECKOE 00ecreyeHue

JUia TnpoBeneHUs JIEKUMOHHBIX 3aHATUN HCIOJB3YIOTCA AayAUTOPHM, OCHAIllEHHBIE
KOMIIBIOTEpAMH, WHTEPAKTUBHBIMU JIOCKAMH, MYJIbTUMEIWWHBIMM IPOEKTOPAMH U JKPAHAMU:
AB2404, AB2415 u ayautopun obmero ¢onaa. s npoBeeHUs] CEMUHAPCKUX U Ja0OPAaTOPHBIX
pabot ucnons3zyrotcs aynuropun: AB2406, AB1101 u ayautopun xoprmyca YPBAH. TEXHOI'PA /]
HHHOBaIMOHHO-00pa30oBaTeIbHOr0 KoMILieKkca « TexHorpai», KOTOpbIi paclonokeH Ha TEPPUTOPUU
BJIHX.


https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/

11

6. Meroauyeckune peKOMeHIaMU

6.1 MeToanueckue peKOMeHJANMH JIsl TpenogaBaTesisi MO OPraHU3ANMNU
o0yueHus

6.1.1 IlpenomaBarens OpraHu3yer MOPENOJABAHUE [UCLMIUIMHBI B COOTBETCTBUH C
tpeboBanusiMu  «[lomoxkeHust 00 opraHuzanuu 00pa30BATENBHOrO IMpolecca B MOCKOBCKOM
NOJUTEXHUYECKOM YHUBEPCUTETE U €T0 (QriInanax», yrBepKIEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2 Ha nmepBoM 3aHATHM NpENoAaBaTesb JTOBOAMUT JI0 CBEACHHS CTYJEHTOB COJEpKaHUE
paboueit mporpammel qucuuruidab (PIT).

6.1.3 IIpenogaBaTens 0cOOEHHO OOpalaeT BHUMaHUE CTY/ICHTOB Ha:

— BuAbl U GOPMBI NPOBEICHUS 3aHATUN MO AUCHMIUIMHE, BKIIOYAs MOPSAIOK MPOBEACHUS
3aHATUA C TPUMEHEHUEM TEXHOJOTHl JUCTAHIIMOHHOTO OOYYeHUS U CHUCTEMBI
muctanionHoro ooyyenus ynusepcureta (CAO Mockosckoro [Tonutexa);

— BUJBI, COAECpPKAHUE U MOPSAIOK IPOBEIEHUS TEKYILIEro KOHTPOJII YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJOM OIICHOYHBIX CPE/ICTB;

— (¢opMy, coaep)KaHHE U TMOPAIOK IPOBEICHUS MPOMEKYTOUHON aTTecTallid B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPEICTB, MpeaycMoTpeHHbM PIT/I.

6.1.4 [IpenogaBaTenb TOBOIUT IO CBEJICHUS CTYIEHTOB I'pad UK BHIITOIHEHUS yUeOHBIX padoT,

npenycMmorpenHsix PIT/I.

6.1.5 IlpenogaBaTenb peKOMEHAYET CTYI€HTaM OCHOBHYIO U JJOTIOJHUTEIBHYIO JIUTEPATYPY.

6.1.6 IlpenogaBarens MpeAOCTaBIIACT MEPE]] MPOMEXKYTOUHON aTTecTaluel (9K3aMEHOM WJTH
3a4€TOM) CIIHCOK BOIIPOCOB VISl IIOJATOTOBKH.

6.1.7 IlpenonmaBarenu, KOTOPBIC MPOBOJAT JICKIMOHHBIC M TPAKTHUYECKUE (CEMHUHAPCKUE)
3aHATHUSA, COTJIACYIOT TEMaTHYECKHUIl IMIaH MPAKTUYECKUX 3aHATUH, 4TOOBI MCIIOJNB30BATh EAUHYIO
cucteMy 0003HAUEHUI, TEPMUHOB, OCHOBHBIX IMOHATHI JIUCHUIUIMHBIL.

6.1.8 Ilpu mnoAroToBKE K CEMHUHAPCKOMY 3aHSATHIO IO TMEPEYHI0 OOBSBICHHBIX TEM
IpenojaBaTe/lo  HeoOXOAMMO YTOYHMTH IUIAaH UX MmpoBeaeHus, corsacHo PIIJ[, npomymars
(GOpMYIMPOBKH U cO/iepKaHHe Y4eOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYX/I€HUE, O3HAKOMHUTHCS C
MEpPEYHEM BOIIPOCOB MO TEME CEMHUHApA.

B xone ceMnHapa BO BCTYNMTEIBHOM CJIOBE PACKPBITh NMPAKTUYECKYHO 3HAYUMOCTHh TEMBI
CEMHUHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 00CYXJIEeHUE Ka)JI0ro
yuebHoro Bompoca. Mcmnonb3oBaTh (pOHTANbHBIM ONpOC /AaBas BO3MOXHOCTb BBICTYIHTb BCEM
CTyJI€HTaM, IPUCYTCTBYIOIIUM Ha 3aHATUU.

B 3aKiII0YMTENBHON YacTH CEMHHAPCKOTO 3aHATHS CIEAYET MOJBECTU UTOTHU: JIaTh OLIEHKY
BBICTYIUIEHUH Ka)KJ0T0 CTYJI€HTa U y4eOHOM TPYIIIbI B IEJIOM. PaCKpBITh MONT0XKHUTENbHbBIE CTOPOHBI
Y HEJOCTaTKU MPOBEIEHHOIO CEMHHAPCKOTO 3aHATUA. OTBETUTH HA BOIPOCH! CTYJIEHTOB. BrinaTh
3a/laHus JJI1 CaMOCTOSITENIbHOM pabOThI IO MOATOTOBKE K CIEAYIOIIEMY 3aHITHIO.

6.1.9 lenecooOpa3Ho B X0Je 3alIUTHl pedepaToB, Ta0OpaTOPHBIX PadOT, KYpCOBBIX padoT U
IIPOEKTOB 33/1aBaTh BBICTYHAIOIIMM U ayJWTOPUU JOTMOJIHUTEIbHBIE M YTOUHSIOIINE BOIPOCHI C
LEJIBIO BBISICHEHUS UX MO3UIHIH MO CYIIECTBY 00CYXIaeMbIX IPOOIeM.

Bo3moxHO mpoBeieHNe 3aHATHI U aTTeCTallli B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHHEM
CHCTEMBI AMCTaHIIMOHHOrO 00y4eHus: yuusepcutera (CO Mockosckoro ITonutexa).

6.1.10 TIlopsimok mpoBeneHHWss padOT B IUCTAHIIMOHHOM (OpMAaTe yCTaHABIMBACTCS
OTJCNBHBIMU PACIOPSHKEHUSAMHU TPOpPEeKTopa Mo yueOHOH paboTe W/MIM LEHTpOM Yy4eOHO-
METOIMYECKOU PaOOTHI.
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6.2 MeTozmquKne YKRa3aHnus 1Jist oﬁyqamumxcﬂ 0 OCBOCHHUIO M CIIUIIJINHBI

6.2.1 CtyaeHTy HEOOXOIUMO COCTaBUTh IS ceOsi TpadUK BBIOJHEHUs YUeOHBIX padoT,
npexycmorpennbix PIIJ] ¢ yu€rom TpeGoBaHWi JIpYrux IUCHMIUIMH, M3Y4YaeMbIX B TEKYyILEM
ceMecTpe.

6.2.2 Tlpu mpoBeneHUU 3aHATHA W TPOLEAYp TEKyIIeH M MPOMEXKYTOYHOH aTTeCTaluu C
UCIOJIb30BAHUEM HHCTPYMEHTOB HH(GOpPMAIlMOHHON 00pa3oBaTenbHON cpeabl AMCTAHIIMOHHOIO
obpazoBanust ynusepcurera (CO Mockosckoro [lonurexa), kak BO BpeMsi KOHTAaKTHOM pabOTHI C
npernojiaBaTesaeM, Tak U BO BpeMs CAMOCTOSTENbHOW pabOThl CTYIEHT JOJDKEH 00eCHednuTh
TEXHUYECKYI0 BO3MOXHOCTh JUCTAHIIMOHHOTO TMOJKIIOYEHHS K CHCTEMaM IHCTAaHIIMOHHOTO
oOyuenust. IIpy OTCYTCTBMM Takold BO3MOYKHOCTH OOCYIUTh CHUTYalMI0 C IpernojaBareieM
JVCLIATUTAHBL.

6.2.3 K nmpomexyTouHOM aTTecTaliu JOMyCKAKTCs TOJBKO 00y4aroIlnecs, BHIIIOIHUBILINE
BCE BHJIbI yueOHOI paboThl, MpeycMOTpeHHbIe pabouei mporpammoit nuctuminas (PI1IT).

7. MOH[ OLIEHOYHBIX CPEACTB
7.1  MeToabl KOHTPOJISI U OLleHUBAHUSA Pe3yJILTATOB 00y4YeHUsl

KoHTpons ycreBaeMOCTH H KadecTBa TOATOTOBKM IPOBOJUTCS B COOTBETCTBHU C
tpeboBanusmu "llonokeHns 00 opraHu3anuu 00pa3OBaTENBHOTO Mporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTeTe" .

JInst KOHTPOJIA YCIIeBaeMOCTH M KAa4eCTBa OCBOSHHS JAMCIMIUIMHBI HACTOSIIECH MPOrpaMMOi
IPEIYCMOTPEHBI CIEIYIOIINE BHIBI KOHTPOJIS:

— KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIINH KOHTPOJIb);

— MPOMEKYTOYHAS ATTECTAIIHSL.

B mpouecce o0yueHHs HCIOIB3YIOTCS CIIEAYIONINE OLEHOYHBIE (POPMBI CaMOCTOSTEIBHOM
paboTHI CTYICHTOB, OIICHOYHBIC CPEJCTBA TEKYIIETO KOHTPOJS yCIIEBAEMOCTH M IPOMEKYTOYHBIX
aTTecTalluii: TecT, 3a4eT.

O1eHOUHBIE CPEICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH BKITFOUAIOT KOHTPOIBHBIE BOTIPOCHI
¥ 33/1aHUs B opMe GJIaHKOBOTO TECTUPOBAHUS, JUIsI KOHTPOJISE OCBOCHHS 00YUaIOIIMMUCS Pa3/IesioB
JVICIIATUTMHBI — pEIIeHUEe 3a/1a4.

OO0pa31bl TECTOBBIX 3a/1aHUI, KOHTPOJIBHBIX BOIIPOCOB M 33aHUH [ POBEICHHS TEKYIIETO
KOHTPOJIS, BOIPOCOB JIJIsI 3aUeTa, IPUBEICHBI B TPHIIOKECHHH.

7.2 1llkana u KpUTEpPUHU OLEHNBAHUSA Pe3yJIbTATOB 00yUeHHU s

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI Ha pa3IMYHbIX 3Tanax ux GOpMUpPOBaHUS SBIIIETCS
JOCTH)KEHUE 00yYaOLIMMUCS TNIAHUPYEMBIX pe3yJIbTaTOB 00yUYeHHS M0 JUCHUIUINHE (MOIYJIIO).

dopMa MPOMEKYTOUHON aTTECTALUN: K3aMEH.

ITpomesxyTouHas arrectanus oOydaromuxcs B (popMe 3adeTa NpOBOJUTCS MO pe3ybTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOIl paloThI, MPEeIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JaHHOMN
JUCHHUIUTMHE (MOAYIIO), IPY 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue cemectpa. OleHKa CTENEHW JOCTHIKEHHS OOYUYaIOIMHUMHUCS TUTAHHPYEMBIX Pe3yJbTaToOB
o0yuyeHHs] 1O JAUCHUIUIMHE (MOJYJI0) IPOBOAUTCS TpenojaBareieM, BEAYIIUM 3aHATHS I10
JUCIUIIIMHE (MOIYJII0) METOJIOM 3KCHepTHOM olleHKU. [1o uToram npomexyToyHO! aTTecTaliu 1o
JUCLUTUTMHE (MOJTYJII0) BBICTABIISICTCS OILICHKA «3aUTEHO», «HE 3aYTCHOM.

K HpOMe)KYTOqHOﬁ aTTeCTallu OOIYCKAIOTCA TOJBKO CTYACHTBI, BBIIIOJIHUBIINE BCC BHUABI
yueOHO#l paboThl, MpeayCMOTpEeHHbIE pabodel MporpaMMoi MO JUCHUIUIMHE «YCTAaHOBKH JUIS
TpaHc(hOpMaLMHK TEIIa U IPOLIECCOB OXTAKACHUMY.
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HIxaJjia oneHUBaAHUA

Onucanue

3aureHo

Beimonnensr Bce Buabl yueOHOW paboThl, npeaycMmoTperHHsie PIT/I.
CTyneHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUN, HABBHIKOB
MIPUBEJICHHBIM B Tabnunax MoKa3aTeeu, onepupyeT
MPUOOPETEHHBIMH 3HAHUSIMH, YMEHUSMU, HABBIKAMH, IPUMEHSIET HX
B CHUTyalusX MOBBIIICHHON cloKHOCTU. [Ipu 3TOM MOTyT OBITH
JOMYIIEHbl HE3HAUUTEIbHbIC OIIMOKH, HETOYHOCTH, 3aTPyIHECHHS
[pU AHAIMTUYECKHX OIEepalusx, [IEPpEeHOCe 3HAHUM M yMEHUM Ha
HOBBIE, HECTAH/IAPTHBIE CUTYAIINH.

He 3aureno

He BoimonHeH oauH wuiaun  Oosiee BHJIOB y4eOHOW paboTHI,
npenycmorpeHHblx  PITJ[.  CTyneHT JeMOHCTpUpPYET HEMNOJIHOE
COOTBETCTBHUE 3HAHHM, YMEHU, HABBIKOB IMPUBEJICHHBIM B TaOJIUIIAX
MOKa3aTesei, JTOMyCKAIOTCS 3HAYUTEIIBHBIC OIIMOKH, MPOSBIISIETCS
OTCYTCTBHE 3HAaHWW, yYMEHUH, HABBIKOB II0 POy IOKa3aTeleH,
CTYICHT  WCIBITHIBACT  3HAYHMTEIbHBIC  3aTPyJHEHHUS  IPHU
OTIEPUPOBAHUY 3HAHUSAMH U YMEHHUSMHU MPU UX MIEPEHOCE Ha HOBBIC
CUTYAIIUH.

@DOH/IBI OTICHOYHBIX CPEJICTB MPEICTABICHBI B IPHIIOKEHUHU K pabodel mporpamme.

7.3 OueHo4YHbIE CPeCTBA

7.3.1. Tekymuii KOHTPOJIb

HJ’IH MMPOBEACHU TCKYIICTO KOHTPOJIA MPUMCHAIOTCS CIICAYIOIINEC Q)OpMBII Pa3HOYPOBHCBBIC

3a/la4M U 3aJlaHusl; YCTHBIM onpoc, cobece0BaHUE; TECT.

7.3.2. [IpomexxyTouHasi aTTecTarus

[IpomexyTouHas arTecTalysi HPOBOAUTCS HA COOTBETCTBYIOIIMX (opMaM O0O0ydeHHs

cemecTpax B (popme 3ayera.

3aueT MpOBOAMUTCS MO OmieTaM, OTBETHI MPEIOCTABIAIOTCS MUCBMEHHO C IOCIETYIOIINM
YCTHBIM cobeceioBanueM. buiersl GopMupyroTcst 3 BOIPOCOB MPEICTaBIEHHOI0 HUXKeE nepeyHs. B
OMJIeT BKIIIOYAETCS OJMH BOIIPOC U3 Pa3HBIX Pa3/eioB JUCHUIUIMHBI U OJHO IPAKTHYECKOE 3aaHHe.
ITepeueHp BOIPOCOB COOTBETCTBYET TEMaM, U3YUEHHBIM Ha JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHUAX
(mpuiaraeTcst). BpeMst Ha MOATOTOBKY MHUCEMEHHBIX OTBETOB — /10 20 MUH, YCTHOE COOeCce0BaHIE —

10 10 MuUHYT.
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IIpunoxxenne

Cnucok BOIIPOCOB I MOATOTOBKH K 3a4€Ty
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30.

31
32
33
34
35
36
KO

37.
38.
39.
40.
41.
42.
43.
44.
45.

. Knnaccugukanus yctaHoBOK [utst TpaHC(hOpMAIMK TETIa U IPOIIECCOB OXIIAKICHUS.
. TepMoarHAMHYECKHE OCHOBBI XOJIOIMIBHBIX MAITUH

. ®u3ndecKkre NPUHIUIBI TOTYYCHUST HU3KUX TEMITEPaTyp.

. [ImaBneHne u oXJaxaeHUE CMECH.

. Kunienne n cyonmumanusi.

. Pabora paciupenus ra3os.

. Pacimpenue ra3oB mytem npoccenupoBanus (3¢ dext xoynsi—Tomcona).

. BuxpeBoii a3 ekt oxmaxaeHusl.

. ArperaTHoe COCTOSTHHE BEIIeCTBa.

. O6parusii nuki Kapho.

. TepmonHamMu4eckue auarpaMMsl.

. TerioBO# pacyer OJHOCTYNIEHYATON MTaPOBOM XOJIOAUIbHOW MAIlIMHBI.

. Jlnarpamma Igp- i.

. O6parusIii nuki Kapho.

. Knaccudukanus u TemnoTeXHu4eckiue OCHOBBI pabOThI XOJIOAUIBHBIX MAIIKH.
. Pabouuii mporiecc napoBoit KOMIPECCOPHOU XOJI0IUIBHON MAIIUHBI.

. X0J010IPOU3BOAUTEILHOCTh KOMIIPECCOPA U YCTAHOBKHU.

. Paboune nporecchl NapoBbIX IBYXCTYIEHYATHIX KOMIIPECCHOHHBIX XOJIOAUIBHBIX MAllIKH.
. XOJOIUIBHBIE areHThI U XJI1aJ0HOCUTENH.

. KoHCcTpyK1IMs X00IMIBHBIX MAILIUH.

. Komnpeccops! X0m0AMIBHBIX MaIINH.

. Knmaccugukanus mopurHeBbIX KOMIIPECCOPOB.

. Koncrpykuus komnpeccopos.

. BUHTOBBIE U POTOPHBIE XOJIOJUIBHBIE KOMIIPECCOPBHI.

. YCTpONCTBO MOPIIHEBBIX XJIaJ0HOBBIX KOMIIPECCOPOB.

. [loBBIlIEHNE HAZIEXKHOCTH M SKOHOMHUYHOCTH KOMITPECCOPOB.

. TenmooOMeHHBIE ¥ BCIOMOTATeNbHbIE alapaThbl.

. Kimaccudukanus u ycTpoiicTBO KOHIEHCATOPOB.

. Knaccudukanus ncnaputeneii.

THUIBI XOJI0JUIBHBIX MAIINH, CUCTEMbI OXJIAXKICHUS.

.XOJIOAWIBHBIE arperaTsl.

. AMMUa4Hbl€ XOJIOAWIbHBIE arperaTbl 1 MAalllUHBI.

. ©peoHOBBIE XOIOAWIBHBIE arperaTsbl 1 MallluHBIL.

. AGCOpOILIMOHHBIE BOJI0AMMUAYHBIE XOJIOIUIbHBIC MAIIUHBI.

. Ilapo2:KeKTOpHBIE XOIOJWIBHBIE MAIIUHBI.

. PerynupoBanue u aproMaTu3aius paboThl XOJIOAWIBHBIX MAIlIMH U YyCTAHOBOK
HIUIMOHUPOBAHUS BO3yXa.

[TpuHIMIIBI aBTOMATU3aLUU XOJIOAWIBHBIX YCTaHOBOK.

OCHOBHBIE IOHATHS 00 ABTOMAaTHYECKOM PETYJIHMPOBAHUU.

CxeMbl aBTOMaTH3aIMH XOJIOJAUIBHBIX YCTAHOBOK.

CxeMbl XOJI0IUIbHBIX YCTAHOBOK.

Hasnauenwne tpanchopmaropos Termia. Knaccudukarms;

DKcepreTHuecKuii MeTo] TepMOAMHAMUYECKOT0 aHAJIN3a TPaHC(HOPMATOPOB TEIUIA;
["azongunamuueckue GyHKIMK HEOOXOAUMbIE AJIs pacueTa cTpyhHbIX annapatoB TT.
Ob6nacTu npuMeHeHus: TpaHC(POPMATOPOB TEILIA.

XapakTepUCTUKH BUXPEBOU TPYOBI.
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46. YnopsgoueHHbIE U HEYNOPSAJOUEHHBIE BUBI SHEPTUH. OINpeieneHre SKCIPTUN Pa3IUUHBIX
BUJIOB DHEPTHUH.

47. XapakTepHble 30HbI HCKYCCTBEHHOT'O X0JIO/1A.

48. Br100op x/1a1areHTOB U XJIAJOHOCUTENIEH 1)1 TpaHC(HOpPMaTOPOB TEIUIA.

49. OcHoBHbIe TpeOOBaHUS K CBOMCTBAM 3THUX Pa0OYMX areHTOB: TEPMOJIUHAMUYECKHE,
TEXHUYECKUE U DKOJOTUYECKHUE.

50. XapakTepuCTUKU MPSAMOCTPYHHBIX TPaHC(HOPMATOPOB TEILIA.

IIpumepHbIil nepevyeHb BOMPOCOB IS POMEKYTOYHOI0 TeCTUPOBAHUS

1) Oxnaxxnenue — 3To:

1. mporecc 0TBO/IA TEIUTA WM OTAAa4u padOThI, COMPOBOKIAIOIINIICS MOBBIIICHUEM TEMITEPaTyPhL;
2. IpoLIecC MOBO/IA TEIUIA U OTAA4YM PaOOThI, CONTPOBOXKIAIOIINICS TOHMKCHUEM TEMITEPaTyPhl
3. poriecc, COMPOBOKIAIOIIHIICS TOHMKCHUEM TEMIIEPATyPhI

4. mpoiiecc 0TBOJIa TeIlIa I OTJAa4u PabOThI, COITPOBOXKIAIOIINICS TOHMKESHHUEM TEMITePaTyPhI.

2) Oxnaxaaroniye cMecH 00pa3yroTcs U3 BEIIECTB, KOTOPHIE B MPOIIECCEe PACTBOPECHHUS:
1. HeT IMpaBHUJIbHBIX OTBCTOB,

2. TOTJIOMIAIOT TEIUIO;

3. MOTJIONIAIOT YHEPTHIO;

4. BBIIENSIOT TEILIO.

3) [ns oxnaxkaenust 1o temmeparypsl —21,2 °C ucnonb3yercs:
1. XJIOPUCTBIN KaIHH CO JbAOM;

2. XJIOPUCTBIN HATPU;

3. XJIOpUCTBIA HATPUN CO JIBAOM;

4. XJIOpUCTBIA MarHuii.

5) [ns oxnaxkaenus Boiie — 55 °C ucnonb3yercs:
1. GpOMHCTBIN KAJIBIHI CO JIHJIOM;

2. HET NPaBUIIbHBIX OTBETOB;

3. XJIOPUCTBINA KaJAMHI CO JbIO0M;

4. XJIOPUCTBIN KaJbLIUKA CO JIBIOM.

6) C noHMKeHNeM TeMIIepaTyphl IIaBICHHUsSI KOMIOHEHTa B PAaCTBOPE XOJI0J0MPOU3BOIUTEIEHOCTh
| Kr oxJyrakgaromen cMecu:

1. ymenbaercs;

2. YBEIIMYMBACTCS;

3. He u3MeHsercs;

4. ocTaercs MOCTOSTHHOM.

7) Ipotiecc mapooOpa3oBaHMs YUCTHIX BEIIECTB MPOTEKAET MPH:
1. MOCTOSTHHBIX TeMIIepaType U JIaBJICHHH,

2. IOCTOSTHHBIX TEMIIEPAType U SHTAJIbIINY;

3. HET MPaBUJIHLHBIX OTBETOB;

4. TOCTOSIHHBIX OTHOCHUTEIIFHOM O0BEME U JOaBJICHUN.

8) BHyTpeHHs1s TerioTa nmapooopa3oBaHus, 3aTpadynBaeMasl Ha MpuaHue He0OXOAMMOM SHEPTHHI
MOJIEKYJIaM MPU MEPEXOJIE U3 KUIKOCTH B Map:

1.P=H"-H/

2.P=U"-U"
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3. HeT MMpaBHUJILHBIX OTBCTOB,;
4.P=U"+U.

9) BHemiHss TemwioTa nmapooOpa3oBaHus, pacxoayeMasi Ha MPeo I0JICHUE BHEIIHETO JIaBICHHMS:
LLo=Ad " -V);

2.0=CP " —-V";

3.0=G (V' —V");

4. 0=AP W' -V

10) Temniepatypa KHIICHHS U TEILIOTA MAPOOOPA30BaHUS KaXKI0T0 BEIIECTBA 3aBUCST OT:
1. ynenpHOTO 00BEMA;

2. HET MPaBUJIbHBIX OTBETOB;

3. SHTAJIBIINY,

4. maBieHuUs.

11) Ilpu yBenuueHuu qaBieHUs TEMIIEpPATypa KUIICHUS:
1. moBbIIIacTCS;

2. IOHMKACTCH,

3. He IOBBIIIACTCS;

4. cHayvaja MOBBIIIACTCS, 3aTEM PE3KO MaIaeT.

12) Ilpu yBenu4yeHuu JaBiIeHUS TEIIOTa TapooOpa30BaHUS
1. He ymMeHbIIaeTCs;

2. HeT MPaBUJILHBIX OTBETOB;

3. yBEIUYHBACTCS;

4. yMeHbIIaeTCA.

13) CocrosiHue BeliecTBa, B KOTOPOM 00€ MpeJiesIbHbIe TOUKU MEePEeX0IHON 00JIaCTH U3 KHUJIKOCTH B
nap COBMEINAIOTCS B OJIHY C TEIJIOTOM mapooOpa3oBanus, paBHOM 0, Ha3bIBaeTCs:

1. mpenenbHbIM;

2. KpUTHYECKUM,;

3. MaKCUMAaJbHBIM;

4. HyJIEBBIM.

14) Ilpu TemnepaTypax BbIlI€ KPUTUUECKUX HU MPU KaKUX yCIOBHUSIX HEBO3MOXKEH NEPEXO/I:
1. HEeT MpaBUIILHBIX OTBETOB;

2. ra3oB B TBepayIo (asy;

3. Ta30B B KHUAKOCTb;

4. TBEPAOTO COCTOSAHHUA B ) KUIKOCTD.

15) NuTencuBHOE MCTIapeHre BOBI JUTs TIOMyUYeHHsI oXJtaxkaatonero 3 dexra Ha0mo1aeTcs mpu:
1. HU3KOM aOCOMIOTHON BIQKHOCTH BO3/IyXa;

2. HU3KOM OTHOCHUTENILHOM BIKHOCTH BO3/yXa;

3. HU3KOM OTHOCUTEIBHON TEMIIEPATYpPE BO3AYXa;

4. HU3KOM JIaBJICHUH BO3/1yXa.

16) cnaputenbHoe 0XJ1aXI€HNUE BOIOM IPUMEHSETCS MPU:
1. OTHOCUTENIBHO BBICOKMX TEMIIEPATYPAX;

2. OTHOCUTEJIBHO BBICOKUX JIaBICHUSIX;

3. HeT MpaBUJILHBIX OTBETOB;

4. OTHOCUTENBHO BBICOKHUX CTEIIEHSAX CYXOCTH.
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17) ®peon R11 umeeT HOpMaIbHYIO TEMITEpaTypy KUTICHHUS:

1. 24,05 °C;

2. HeT MPaBUJILHBIX OTBETOB;

3.-23,7 °C;

4.-28,7 °C.

18) Xnanon R12 umeeT HOpMaabHYyIO TeMITEpaTypy KUTICHHUS:
1. 29,8 °C;

2.-30,8 °C;

3.-29,17 °C;

4.-49.8 °C.

19) AMMHak UMeeT HOpMaIbHYIO TEMIIEPATYPy KUTICHUS:

1. 23,04 °C;

2.-33,4 °C;

3.-22,4 °C;

4.-33,12 °C.

20) ®peon R22 umeer HOpMAIBbHYIO TEMIIEPATYPY KUTICHHUS:
1.-42,8 °C;

2. HeT MPaBUJILHBIX OTBETOB;

3. — 148 °C;

4.—-40,8 °C.

21) Tpoiinas Touka XxapaKTepu3yeT COCTOSHUE, B KOTOPOM COCYIIECTBYIOT TpH (pa3sl (TBepaas,
JKUJIKAsi ¥ Ta3000pa3Hast) B JIFOOBIX KOJIMYECTBEHHBIX COOTHOIICHUSX

1. mpu onpeneaecHHOM abCOIOTHOM JaBJICHUH;

2. Ipy OTPENIETICHHON TeMITepaType;

3. HET MpaBUJIbHBIX OTBETOB;

4. pu onpeieIEHHOM JaBJICHUH U TEMIIEpaType.

22) B TpoitHoit Touke mia CO2:

1. remneparypa — 50,6 °C u naBnenue 528 Ila;

2. remneparypa 56,6 °C u nasnenue 0,528 klla;

3. remneparypa — 56,6 °C u nasnenue 1,5-10-3 Ila;
4. remneparypa — 56,6 °C u nasnenue 0,528 Mlla.

23) Temneparypa cyOIuManuu TBEp0H YIIIEKUCIOTHI IPH aTMOC(EpHOM JaBICHUU:
1.-78 °C;

2.—70 °C;

3.— 68 °C;

4. HET MPaBUIIbHBIX OTBETOB.

24) B BakyyMe TemIieparypa cyoJIuMaluy Cyxoro JibJia MOKeT ObITh TIOHM)KEHA J10:
1. -150 °C;

2.-100 °C;
3.-110 °C;
4.-108 °C.

25) Temniepatypa 1 AaBJI€HUE TPONHONW TOUKH BOABI:
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1. 0,098 °C u 0,0623 MIla cOOTBETCTBEHHO;
2.98 °C u 623 MIIa cOOTBETCTBEHHO;
3.0,00098 °C u 0,000623 MIIa coOoTBETCTBEHHO;
4. 198 °C 1 0,000623 I1a cOOTBETCTBEHHO.

26) Boausiii 1€ cyOIuMupyeT Npu TemMieparypax:
1. HeT mpaBUJILHBIX OTBETOB;

2. mmxke 20 0C;

3. amxke 0 K;

4. HUKE HYJIS.

27) PacumpeHue c)xaToro ueaabHOTO Ta3a ¢ OTa4yeii BHENTHEH pabOThl COMTPOBOKIACTCS:
l. HOHM)KEHUEM BIIArOCOAECPHKAHMS;

2. IOHM>KEHUEM OTHOCHUTEIILHOM BIIaXKHOCTH;

3. HOHM)KEHUEM TEMIIEPATYPhL;

4. MOBBILICHUEM TEMIIEPATYPHI.

28) OTHOH_IeHI/IC TEMIICPATYP B MOJIUTPOIMUICCKOM IIPOUECCE C ITOKA3ATCIIEM ITOJIUTPOIIBI N
1. (T2/T1) = (P2/P1)(n—1/n);

2. HET IIpaBUJIbHBIX OTBCTOB,

3. (T2/T1) = (P2/P1);

4. (T1/T2) = (P2/P1)(n—1/n).

29) B aguabatryeckoM (M303HTPOITUYECKOM) MIPOIIECCEe PACIIMPEHUS OTCYTCTBYET:
1. mpeoOpa3oBaHre BHYTPEHHEHN 3HEPTUN;

2. cOBMeCTHas paboTa ¢ BHEIIHEH cpeioi;

3. TETUIOBBIC TTOTEPH OT TPEHUS;

4. Termo0OMEH ¢ BHEITHEH CpeIou.

30) IIponecc pacmupeHus ra3a B paclIMpUTEIbHON MalIMHE (IeTaHIepe) MPOTEKALT:
1. HeT mpaBUIIBHBIX OTBETOB;

2. ¢ coBeplIeHHEM paboThl;

3. C OTBOJIOM TEILIA;

4. ¢ moABOOM TeIlIa.

31) Pe3koe cHmkeHUE TaBISHUS KUKOCTH UM ra3a MpU MPOXOKICHUH UX Yepe3 CY)KEHHOE
OTBepCTHE (BEHTUJIb, KPaH) Ha3bIBACTCA:

1. KOHACHC CAIUCH;

2. cybnumaruei;

3. IpOocCenMpOBaHUEM;

4. cxaTueM.

32) IIpu npoccenrpoBaHUU UI€ATHHOTO Ta3a 00bEMHAS SHEPTHUSL:
1. pacrer;

2. HEe U3MEHseTCH,

3. yMEHbIIAeTCH,

4. He U3MEHSETCS 110 HAIIPaBJICHUIO.

33) Touka, COOTBETCTBYIOIIAsl COCTOSHUIO PEAIbHOTO ra3a, B KoTopoM 3¢ dekrt [xoyns—Tomcona
paBEH HYJIIO, Ha3bIBAETCH:
1. Toukol uHBEpPCUN;
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2. HET NPaBUJIbHBIX OTBETOB;
3. TOYKOM KOHBEPCHH;
4. KpUTUYECKON TOUKOH.

34) B uHTepBanax TeMIeparyp UHBEPCUH JIPOCCEIUPOBAHUE JACT:
1. abdexT paccemBaHUs SHEPTHH;

2. 3 dexT 3aKpydnBaHus MOTOKA;

3. oxnaxaarontuit 3G HeKT;

4. HEeT PaBUILHBIX OTBETOB.

35) Oddexr xoyns—Tomcona npuMeHsSIETCs IPU TOTYYSHUU
1. 0c000 HU3KMX TeMIepaTyp;

2. BBICOKHMX TEMIIEPATYP;

3. 0c000 HU3KUX NEPEeNaaoB AaBICHUS;

4. 0c000 pe3KNX CKaYKOB IHEPIHH.

36) TepmoaneKTprUYECKHUE SIBICHUS 00YCIOBICHBI HAIUYUEM CBSI3U MEXKIY:
1. mponeccaMu KpHCTaIUIN3AIHH;

2. mpoueccamy CKaTHsl U pacIIupEeHUs;

3. BOJIHOBBIMU TIPOLIECCAMH;

4. TEIJIOBBLIMH U QJICKTPUYCCKHUMHU ITPOLECCaAMMU.

37) Dddexr [lenbThe 00yCIOBICH OCOOCHHOCTSIMH IMTPOXOKIACHHS IIOTOKA AIICKTPOHOB Uepe3
MIOBEPXHOCTH CIIast:

1. HEeT MPaBUIIBHBIX OTBETOB;

2. pa3HOPOJIHBIX METAJLIOB;

3. OIHOPOJIHBIX METAJIJIOB;

4. pa3HOPOIHBIX JUAICKTPHKOB.

38) ArperaTHoe COCTOSTHUE BEIIeCTBa (TBEPAOTo, KHUAKOTO, Ta3000pa3HOro) 3aBUCUT OT BHEIIHUX
YCJIOBUIA:

1. TeMIiepaTyphbl IUIABJICHHUS;

2. TeMnepaTtypbl U BIaXKHOCTH;

3. TeMIiepaTyphbl U 1aBJICHHUS;

4. gHet IMpaBHUJIbHBIX OTBCTOB.

39) TenoToit HcniapeHus Ha3bIBalOT KOJIMYECTBO TEIJIa, HEOOX0IMMOe JUIsl MpeBpaleHus 1 Kr
KHUJIKOCTH B CyXOH HACBILLICHHBIH map:

1. mpu TaHHOM JaBIICHUH U TEMIIEPaType;

2. Ipy 1aHHOM JaBJICHUH;

3. Ipu TaHHOM JIaBJICHUH ¥ HEM3MEHHON TeMIIepaType;

4. mpu HEM3MEHHOM Temneparype.

40) TemnoTa KOHIACHCAIIMH — 3TO KOJUYECTBO TEILIa, KOTOPOE HEOOXOIMMO OTBECTH OT | KT mapa
JUTSL TIEPEXO0/1a €ro:

1. B ra3000pazHoOe COCTOSIHUE;

2. B HECTaOUITBLHOE COCTOSTHUE;

3. B JKHJIKO€ COCTOSIHHE;

4. B TBEpIOE COCTOSIHHE.
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IIpuMepHbIii nepedyeHb 32124 1JIs1 CEMMHAPCKUX 3aHATHIA

3amauya 1.

ITo |—d-auarpamme BiakHOro Bo3ayxa (puc.l) OmpeneiuTh OTHOCHUTEIbHYIO BJIAKHOCTh
BO3/yXa MO TemrepaTypam cyxoro tepmomerpa t —27 °C U MOKpPOro TepMOMETpa ICUXPOMETpa
Accmana tm = 18 °C.
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Puc. 1. JlnarpamMmMa Bia)xHOTO BO3ayXxa

Pemienue: HaxoquM Ha JIeBOM KpoMmke auarpaMmbl temmeparypy 18 °C. [lanee Haxomum
TOUKY nepeceueHus u3otepmsl 18 °C ¢ kpuBoil HachIeHHs (ToUKa A’) U U3 ATON TOUKH HapaieIbHO
HAKJIOHHBIM LITPUXOBBIM JIMHUAM IMPOBOJIUM MPSIMYIO J10 niepeceueHust ¢ uorepmoit 27 °C (Touka
A). OTHOCHTEIBHAS BIAXKHOCTH BO3/IyXa OMPEEISIETCS MOJ0OKEHUEM TOUKU A, KOTOpasi HaXOTUTCS
HEeMHOTro Bbllle kpuBoil ¢p=40%. Ilo macmTaly ¢ yyeToM ero HeIMHEHHOCTH (PacCTOSHUE MEXIY
$=30% u ¢=31% Oomnbirre, yem Mexay 0=39% u p=40%) npuMepHO OnpeIeIIIeM UCKOMOE 3HAYCHHE
0A=39%.

3agaya 2. [lo [—d-amarpamMme BiaskHOTO BO3IyXa (pHc.l) ompenenuTh TOYKY POCHI, T.€.
TEMIIEpaTypy, IPU KOTOPOM M3 OXJIAXKIAEMOro BO3yXa ¢ HadainbHOM Temmeparypod 30 °C u
OTHOCHUTEINIbHOM Bi1axxHOCTBIO 40 % HavHeT BbINazaTh Biara.

Pemenue: HaXO)II/IM Ha fuarpaMme TOYKY, OTBEYAIOINYI0 YKa3aHHbIM 3HAYCHUAM, COCIUHACM
3Ty TOYKY JIMHHEW BJIarOCOAEP>KAHUS C KPUBOW HACBIILEHHUS M IO U30T€PMaM HAXOJIUM HCKOMYIO
TEeMIIepaTypy, KOTopas B TaHHOM ciry4ae cocrasister 15,3 °C.

3amgaya 3. [Mo [—d-guarpamme BiaxkHOro Bo3ayxa (puic.l) HaWTH TEMIOCOJCpKAHHE U
BJIarocoJiep>kaHue Bo3ayxa, UMerouero remmneparypy 25 °C 1 OTHOCUTEIbHYIO BIaxHOCTh 70 %.
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Pemenue: Ha nepecedenun uzorepmsl t=25 °C 1 KpUBOW OTHOCUTENBHOM BIakHOCTH (=70%
OTMEYaeM TOYKY b, KoTopas JeKHUT MEXIy JIMHHAMHU Teruiocoaepkanuii 60 u 65 (6mmke k 60)
k/Dx/kr. [1o macitady onpeaernsieM Temnoconepxkanue i=62,7 xJx/kr. I[lpoBens u3 Touku b nmunmio,
napajieNIbHY0 JUHUAM BIIarocoJepKaHuii, 10 HUKHEH KPOMKU AMarpaMMbl, TAKUM k€ 00pa3oM 10
macmTaly HaiineMm Biaroconepxanue d=14,3 r/kr.



