[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®NO: Makeumos Anexceli bopncoBUUMUHUCTEPCTBO HAYKHU Y BBICIIEIO OBPA3OBAHUS POCCUCKOM GENEPALIUA

BomxkHocTb: ﬂl"DeK@DEEFMTE%EW@@&%@?WM%@A@?@{OMHOE OBPA30BATEJIbHOE VUPEXJEHUE BBICIIEI'O OBPABOBAHUS

ﬁj;ia”n"bﬂ'ﬁ*;”o"rpiz3353 iiéjf“&s S MOCKOBCKUI MOJTMTEXHUYECKUI YHUBEPCHUTET

84b180d1a3f02a9e6052125672742735¢18b1ds  (MOCKOBCKHH MMOJUTEX)

CDaKyJ'IBTeT XAUMHUYECKOH TEXHOJIOTMH U OMOTEXHOJIOT U

PABOYASA ITPOI'PAMMA JUCHHUIIJINHBI

«TemsiomaccooOMeHHBbIEC ANMAPATHI HU3KOTEMIIEPATYPHOH TEXHUKI)

Hanpagnenue noarotoBku
16.03.03 XosoamiibHasi, KPUOTEHHAS] TEXHUKA U CUCTEMBI KU3Heo0ecneYeHust

[Tpodunb
X0/10AWIIbHASI, KPHOTE€HHAS] TEXHUKA H CHCTEMBbI sKU3Heo0ecIedeHust

Ksanudukamms
0akanaBp

®opmbl 00yueHus
O4YHasi

Mocksa, 2025 r.



Pa3paGorunk(n):

noueHT kad. «TexHuka HU3KUX Temneparyp» uM. I1.JI. Kanunpl,

K.T.H.
3 Ll /M.A. YronbHuKOBa/

CoruacoBaHno:

3aBenyroumii kadenpoit « TexHuka HU3KUX TeMIepaTypy,

/ A.A. Hekpacos /



Conep:xanue
1. Hemnu, 3aa4n U MJIaHUPYEMBIE pe3yJIbTaThl O0yUYCHUS 110 AUCIUILIAHE.................. 4
2. MecTo TMCHMIUIUHBI B CTPYKTYPE 00Pa30BATEIBHON MPOTPAMMBL.......ccuvveeeennnrennnns 4
3. CTPYKTypa U COAEPKAHUE JUCHUTITIHBL. ......eeeeneeieeeitreeeenirteeesueeeesnaneeessnneeeesnneeeens 4
3.1 Buasl yd4eOHOM paOOTBI M TPYIOCMEKOCTD....ccuvvveeeserreeeerrreeennreeeensseeeennseens 4
3.2 TeMaTH4eCKUM MJIaH U3YUCHUS JUCHUTITHHDBL. ......eeeererreeenrirreeeenireeeeaaeeens 5
3.3 ConepKAHUE JTUCIIUTIIHIHDBL. ... ..vveeeeeseerreeeeeeeierreeeeeeanersreeessssssseeeesssssssseeeens 5
3.4 TemaTnka CeMUHAPCKUX/TIPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHH........... 6
3.5 TemaTuka 1a00PATOPHBIX 3AHATHM. ....cvvveieeeeeeeeiiiirireeeeeeeeeeeeeiinnrrreeeeaaeeeens 6
3.6 TemaTrka KypCOBBIX TPOCKTOB (KYPCOBBIX PAOOT)...ccvvrerurieeereerreeeniveeennes 7
4. Y4eOHO-METOUYECKOE U UHPOPMAITUOHHOE OOCCTICUCHHUE. .....eeeeenerreeenrreeeeerreeennnn 7
4.1 HopmatuBHbI€ JOKYMEHTBI M ['OCTBL.......cceiiiiiiiiiieeiiiiee e 7
4.2 OCHOBHAS JIATECPATYPA.eveeeeenurrrreeesanunrreeeesssanrrreeesssssseseeesssmssssseeesssnssseeeens 7
4.3 JIOTIOTHUTETBHASI JIUTEPATYPA. . vvveeeeeesnnnrrreeessannnnreeeesanansreeesssnsnssreeessnsnnsees 7
4.4 DNEeKTPOHHBIE O0PA30OBATEIBHBIC PECYPCHL..veereeeerieeeererreeeeaerreeeeassnreeeennes 7
4.5 JIutieH3MoHHOE U CBOOOJHO PaclpoCTpaHsieMoe MPOrpaMMHOE
OOCCTICUEHIE. ....eeeeuevreeeenereeeesrreeeaaseeeeasseeeasssseeessseeessssseeeasssseessssseeesssssesssssseeeans 8
5. MaTepHabHO-TEXHUUECKOE OOCCTICUCHUE. .....eeruveeenrreennreeeireesireenareesneeesseeenneeesnnes 8
6. METOINUECKNE PEKOMEHIAIIM . ..ceeeeeeeneerrrreeeeeeaannnrreeeeseessssssseesessessssssssesessssssnsssseeeees 8

6.1 MeToanyeckue peKOMEHIAIUK JJIs1 PENOoAaBaTelIsl IO OpraHu3aluu

1010 A (5331 OSSPSR 8
6.2 MeTonyecKkue yKa3aHus JJIs 00y4JaronuXcs IO OCBOCHUIO JUCITUTITMHBI
........................................................................................................................... 9
7. DOH OLICHOUHBIX CPEICTB..eeeeeeuurrrreeeeasnrrereeeesisrreeeeeesssnsseeeesesssssseesesesssssseesesssnnnnns 10
7.1 MeToIbl KOHTPOJISI M OIICHUBAHHSI PE3YJIbTATOB OOYUCHH . ..................... 10

7.3 OICHOUHBIC CPEIICTBA.c.ccccuuvvrrereeeesnrrreeeeeanannrreeeeeesssssreeesessssssseeesesssssseseees 10



1. I_Ie.]m, 3a/laYi U IVIAHUPYEMbIC PE3YJIbTAaThI oﬁyqunﬂ o TMCOMIIJIMHE

K ocHOBHBIM 1ensM OCBOEHHMsS JUCHMIUIMHBI «TermmomMaccooOMeHHbIE —ammaparsl
HU3KOTEMIIEPAaTypHON TEXHHUKID) CIIEAYET OTHECTH:

— OCBOGHHE CTYyJICHTAMH COBPEMEHHBIX METOJIOB pacyeTa, KOHCTPYHUPOBAHUS M TEXHOJIOTHH
M3TOTOBJICHHS allllapaToOB XOJIOAMIBHBIX M KPUOTEHHBIX YCTAaHOBOK;

— ¢opmupoBanue npoheccHoHaTLHON NOATOTOBKY CTYACHTOB 10 HAIPABJICHUIO.

K oCHOBHBIM 3amauaM OCBOCHHUS JHCUMIUIMHBI «TeromMaccooOMEHHBIE —ammmapaTsl
HHU3KOTEMITEPAaTYPHONH TEXHUKI CIIEAYeT OTHECTH:

— OCBOGHHME METOJIOJIOTUH, aHajlh3a W BHIOOpa TNPHHIMIOB M METOAOB pacuera |
MIPOEKTHPOBAHUS TETIJIOMACCOOOMEHHBIX alllapaToB TEXHUKH HU3KHUX TEMIEpaTyp,

— OCBOEHHUE METOJIOB U YCJIOBUI MPOBEACHUS [10100Pa anmnaparos,

— OIpeJieJieHne HOMEHKJIATyphl PacCUUTHIBAEMBIX MapaMeTpOB, MOPSAAKA ONPEACICHUS H
00paboTKK MOJy4yeHHOU HH(OPMALIUK IPU pacueTe U MPOESKTUPOBAHHH.

OOyuenne mno nucuuiuinHe «TemnmomaccooOMeHHBIE —ammapaThl HU3KOTEMIIEpaTypHOU
TEXHHKH » HaNpaBiieHO Ha (P OPMUPOBAHUE Yy OOYUAIOIIUXCS CIEIYIOIINX KOMIIETCHIINH]:

Koa n NHankaTopbl 10CTHKEHUSI KOMITEeTeHIMH
HAaUMEHOBaHME
KOMIIETECHIUH
IT1K-3. Crmocoben HNIIK-3.5 YMeeT BHIOMpaTh METOABI U allTOPUTM KOHCTPYHPOBAHUSI Y3IOBBIX
paspabaThIBaTh COCAMHEHHH, CTBIKOB M COCMHEHHN 3JIEMEHTOB CHCTEMBI XOJI0A0CHA0KEHHS

METOAMKY pacdera
WU HIIK-3.6 YMeet onpenensTb HEOOXOAUMEIH MepeueHb PaCUeTOB IS

IPOEKTHPOBAHUS U IIPOCKTUPOBAHUA CUCTEMBI XOJ'IOI[OCHa6)KeHI/I$[

IIPOBOJUTH UX
NIIK-3.7 YMeer onpenensaTh METOOUKY pacyeTa v ONpeleeHUs TEMIOBbIX

Harpy30K Ha CHCTEMY XOJIOJI0CHA0KCHHS B COOTBETCTBUU C MOJIOKEHUSIMHA
HOPMATHBHBIX MTPABOBBIX aKTOB B c(hepe TEXHUYECKOTO PETyITUPOBAHUS H
CTaH/IapPTU3ALKU U BHIIOM pacueTa

HNIIK-3.8 YMmeet BeIOMpaTh Hanbosee 3QpPeKTUBHYI0 KOHCTPYKTHBHYIO
CXEMY CHCTEMBbI XOJIOJIOCHAOKEHUS

2. MecTO AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Jucuunnuna «TennomaccooOMeHHbIE annapaTbl HU3KOTEMIIEPAaTYpPHOU TEXHUKN» BXOJIUT B
oOsi3aTenbHy0 4acTh biioka 1 ocHOBHOW 00pa3oBaTenbHOM MporpamMMmbl OakalaBpuara o
Hanpasienuto 16.03.03 XonoaunbHas, KpHOT€HHAs! TEXHUKA U CUCTEMBI )KU3HE00ECTICYCHHUS.

3. CrTpykTypa U coaepkaHue IJUCHUILIHMHBI

Ob6mas TPYJIOEMKOCTh JTUCIUTUTUHBI «TemnomaccooOMeHHbIE anmnaparsl
HU3KOTEMIIEPATYPHOUN TEXHUKN» cocTaBisieT 4 3aueTHbIX(€) eaunuti(bl) (144 yacos).

3.1 Buabl y4eOHoi1 padoThbl H TPYA0EMKOCTH

3.1.1. Ounas dbopma oOyueHus
Juciunnuna «TermnoMaccooOMEHHbIE anmnapaTbl HI3KOTEMIEPATYPHON TEXHUKN

Ne . KoanyecTtBO CemecTpnl
Buj yueOHoii padoThl
4acoB 5

1 | AyauTopHble 3aHATHSA 72 72
B Tom uncne:




1.1 | JIexuun 36 36
1.2 | CemuHapcKkue/MpakTUIECKUE 3aHATHS 28 28
1.3 | JJabopaTopHble 3aHATHS 8 8
2 | CamocTosiTesqibHas paboTa
B Tom uucrne: 72 72
2.1 | TectupoBanue 18 18
2.2 | BeimonHeHue KypcoBoil paboThl 36 36
2.2 | IlogroToBka K J1abopaTOpHBIM paboTam 18 18
3 | IlpomeskyTOUHAs aTTeCTANMS
3auet/nud.3a4ueT/7K3amMeH IK3aMeH JK3aM€EH
Hroro 144 144
3.2TeMatn4yecKkui 1jIaH U3y4YCHUS JUCIUIIIINHbI
(mo hopmam oOydeHUS)
3.2.1. Ounas ¢popma oOyueHuUs
TpyaoemkocThb, yac
AyauTopHasi padora =
=
> o 2
= S 0 = <
Ne Pa3nenni/Tembl ) S X2 T o g =
5 = S8 8 | &= ==
n/n JUCIMILTHHBI ¥ = &z E ° E TS
2 g SRS s 3 = S
) =2 &3 Q =
= = g 9 O P =
0 Qa 3 =
O E = S
1 | Tema 1. OOuue cBeneHus 06 ammaparax 6 ) 4
HU3KOTEMIIEPATYPHBIX CUCTEM
2 | Tema 2. OcHOBHBIE (POPMYJIIBI AJIS 2 10 4 8
pacuera TeII000MEHHBIX alapaToB
3 | Tema 3. HectanmonapHast
TETIONPOBOAHOCTD B YCIOBHSIX 40 6 6 4 24
TpA000pa3oBaHus M 00pa3oBaHus HHEs
4 | Tema 4. Konnencaropsl u 24 6 6 12
KOHICHCATOPHbIE KOMIIJICKCHI
5 | Tema 5. McnapuTtenu X0JIOOUIbHBIX 24 6 6 12
CUCTEM
6 | Tema 6. TeruiooOMeHHBIE annapaThbl U 28 6 6 4 12
rpaJupHU
Hroro 144 36 28 8 72

3.3 Conepxxanne TUCHUNINHBI

Tema 1. O01mme cBeeHUus1 00 aNNMapaTax HU3KOTEMIIEPATYPHBIX CHCTEM
Jlexrust 1. O6mue cBeaeHus 00 anmaparax XOJIOAUIbHBIX YCTAHOBOK
Jlexuwms 2. Hanbosee pacipocTpaHEHHBIE aImapaThl XOJIOIUIBHBIX CUCTEM
Tema 2. OcHoBHBIE (P OPMYJIBI VISl pacyeTa TenJI1000MeHHbIX alllapaToB
Jlexumst 3. OcHOBHBIE (OPMYIIBI TSl pacueTa TEIUIOOOMEHHBIX anmapaToB

Jlextms 4. OCHOBHBIE 3aBUCUMOCTH JUIs pacdyeTa Kod3(h(HUIIMEHTOB TEIUIO0TAauH 4. 1
Jlexumst 5. OCHOBHBIE 3aBUCHMOCTH s pacueTa KO3 OUIIMEHTOB TEIUIOOTIa4YH 4.2




Jlexumst 6. OCHOBHBIE 3aBHCHMOCTH JJIsl pacueTa Ko GHUIIMEHTOB TEIIO0T1auH 1.3

Jlextus 7. OpeOpenne. BraroBsinaneHne Ha OXJIKIAEMON MTOBEPXHOCTH
HU3KOTEMIIEPATyPHOTO 000pY10BaHUS

Tema 3. HecranuoHapHasi TeIUIONPOBOJHOCTb B YCJIOBHUSIX JbJA000pPa30BaHUSA M
o0pa3oBaHus MHes

Jlexius 8. TermooOMeH mpy 00pa30BaHUK WHES Ha OXJIAXKIaeMOM MOBEPXHOCTH (4.1)

Jlexums 9. TermooOMeH npu 00pa3oBaHUYM MHES HA OXJIAXKIaeMOW MTOBEPXHOCTH (4.2)

Jlexkiuss 10. HecranmoHapHas TEIUIONPOBOJHOCTh B YCIOBHUSX JIbJI00OpAa30BaHMS Ha
OXJIAKIAEMOM TOBEPXHOCTH

Tema 4. KongeHcaTtopbl 1 KOHIEHCATOPHbIE KOMILIEKCHI

Jlexumst 11. KonpeHcaTopsl 1 KOHJIEHCATOPHBIE KOMITIIEKCHI (4. 1)

Jlexuus 12. KonpeHcaTopsl U KOHJIEHCATOPHBIE KOMILJIEKCHI (4.2)

Jlextmst 13. OcoOEHHOCTH IKCILTyaTali KOHACHCATOPOB

Tema S. UcnnapuTesin X0J10AHIbHBIX CHCTEM

Jlexumst 14. Ucnapurenu (4.1)

Jlexuus 15. Ucnapurenu (4.2)

Jleknusa 16. Bozayxooxiaaurenu

Tema 6. Tensi0o00MeHHbIe anNapaThbl U TPAAMPHHA

Jlexumst 17. TermmooOMenHOe 060pyI0BaHKE

Jlexuus 18. I'paaupuu

3.4 TemaTrnka ceMHHAPCKUX/MPAKTHYECKHUX U J1a00OPaTOPHBIX 3aHATHI

Tema 2. OcHoBHBIE (P OPMYJIBI UISI pacyeTa TeNI000MEeHHbIX alllapaToB

Cemunap 1. Pacuer koo duimenra Temiooriauu

CemuHap 2. Pacuer TemioBoro noToka

Tema 3. HecranuoHapHasi TeIUIONPOBOJHOCTb B YCJIOBUSIX JbJA000PAa30BAHUA M
o0pa3oBaHus HHes

Cemunap 3. PacyeT nuHamMuku 0Opa3oBaHUs MHES

Cemunap 4. Pacuer quHaMuku 00pa3oBaHMs JIb/1a HA BHEIIHEH OBEPXHOCTH TPYObI

CemuHap 5. Pacuer nuHaMuku 00pa3oBaHus Jibjla Ha OpeOpPEeHHON TOBEPXHOCTH

Tema 4. KongeHncaTopbl M KOHIEHCATOPHbIE KOMILJICKCHI

Cemunap 6. Pacuer KBO

CemuHap 7. PacueT miiacTHHYaTOro KOHEHCATOpa

Cemunap 8. Pacuer miiacTHH4aTOro KoHieHcaTopa (42)

Tema S. UcnnapuTesin X0J10AHIBHBIX CHCTEM

Cemunap 9. PacyeT BO3ayX00XIaIUTEIsS

Cemunap 10. Pacuet Bozmyxooxmanutens (42)

Cemunap 11. Pacuer nmnacTuHYaTOr0 MCHapuTess

Tema 6. Tensio00MeHHbIE anIapaThl U TPAAMPHHA

Cemunap 12. Pacuer koxyxoTpyOHOro temngooomMenHuka (4l)

Cemunap 13. PacueT K0KyXoTpyOHOr0 TEII00OMEHHUKA (42)

Cemunap 14. Pacuer rpagupuu

3.5 Temaruka 1a00paTOPHBIX 3AHATHHI
Tema 3. HecTannmoHapHasi TEIJIONPOBOAHOCTDH B YCJIOBHUAX JIbJI000Pa30BAHMS U

o0pa3oBaHusi MHES
JlaGopatopHas pabota 1. HamopakuBanue jb/1a Ha BHEIIHEH TOBEPXHOCTH TPYObI
JlaGopatopHas pabota 2. HamopakuBaHue jib/la HA BHyTPEHHEH MOBEPXHOCTH TPYObI
Tema 6. Tensi000MeHHbIE anIapaThI U TPAAMPHHA



JlaGopaTtopHnas pabora 3. TermtooOMeH B CyXoii rpaupHe
JlabopatopHas pabota 4. OnpeesieHue peKUMMOB pabOThI TEINIOOOMEHHBIX aIlapaToB

3.6 TemaTnka KypcOBBIX IPOEKTOB (KypCOBBIX pador)

Tema 6. TermooOMeHHBIE anmaparsl U TPaupHA
Pacyer koxyxoTpyOHOTO HCTIapUTeNs

Pacuet koxkyXxoTpyOHOTO KOHIEHCATOpa

Pacuer mmactuHUaTOrO HUCIIaApUTEIIA

Pacuer miacTuH4YaTOrO KOHIEHCATOPa

Pacuer Bozayxooxiyiagurens

Pacuer koHaeHCATOpa BO3AYIITHOTO OXJIAXKICHUS
Pacuet perenepaTHBHOTO TEMI000OMEHHUKA

4. YueOHO-MeTOAMYECKOEe M MH(POPMALIMOHHOE O0ecIeYeHue

4.1 HopmatuBHblie 10KyMeHTbI 1 'OCThI

1. TOCT 24393-80 «Texnuka xonoauibHasg. TepMUHBI U ONIPEICTCHUS

4.20cHOBHas nuTeparypa
1. Ipunannes, A. C. TermmooOMeHHbIE amnmapaThl XOJOAWIBHBIX YCTaHOBOK : y4deOHO-
Meroandeckoe mocooue / A. C. Ilpumannes, J. [I. AxmernateriiinoBa, B. B. Akmmnackas. — Kazanp
: KHUTY, 2017. — 120 c¢. — ISBN 978-5-7882-2247-9. — TekcT : »neKkTpoHHbIH // JlaHb :
ANEeKTpOHHO-OuOMMoTeunas cuctema. — URL:  https://e.lanbook.com/book/138369 (mara
obpamenus: 30.08.2023). — Pexum goctyna: i aBTOPHU3. MTOJIH30BATENCH.

4.3 JlonosHUTENBHAS TUTEpATYypa

1. TerutooOMeHHBIE anmapaThl JHEPTOYCTAHOBOK : yueOHoe mocodue / A. B. [lenkos, A. A.
Kumkun, JI. B. Yepnenko, FO. H. IlleBuenko. — Kpacuosipck : Cubl'Y um. akagemuka M. O.
Pemernéra, 2021. — 96 ¢. — Tekcr : anekTpoHHBIH // JIaHb : 371€KTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/269951 (nmarta obpamenus: 28.07.2024). — Pexxum gocryma:
JUISl aBTOPH3. MOJIB30BATEIIEH.

2. Mapuntok B.T. Pacuer temiooOMeHa B ammaparax M CHUCTEMaxX HU3KOTEMIIEPATypPHOU
TeXHHKHU. - M.: Mammnoctpoenue. 2015. - 272 c.

3. Mapuntok b.T. BakyymHo-ucTiapuTenbHbIe XOJIOIUIBHBIE YCTAHOBKH, TETUIOOOMEHHUKH
1 ra3u(uUKaTOphl TEXHUKU HU3KUX Temrepartyp. - M.: Dueproaromusnar. 2003. - 208 c.


https://e.lanbook.com/book/269951
https://e.lanbook.com/book/138369

4.4 JyeKTpOHHBIE 00pa30BaTeJbHbIE PEeCYPCHI

1. 0P «TemnomaccooOMeHHBIE anmapaThl HU3KOTEMIIEPATYPHON TEXHUKIY
URL: https://online.mospolytech.ru/course/view.php?id=5600

4.5 JIunieH3MOHHOE U CBOOOTHO PAacIPOCTPaHsieMoe MPOrPaMMHOe o0ecriedeHne

He npexgycmorpeno.
5. MarepuajibHO-TEXHUYECKOE O0ecliedeHue

[IpoBenenne mneKUUH OCYIIECTBISETCS B OOIMIEYHUBEPCUTETCKUX AayIUTOPHSX, TJe
MpeyCMOTPEHA IEMOHCTpAIHs (GUIBMOB, CIIAlIOB WA UCIIOJIb30BaHNE PA3AaTOYHBIX MaTEPHAIIOB.
Ayautopun AB2214 u AB2209. JIaboparopus kadenaps! « TexHuka Hu3kux temneparyp» um. T1.JI.
Kanwuiipr.

6. MeToanyeckue peKOMeHIaluu

6.1 MeToanyeckue peKOMEeHAAUMH ISl IPernoAaBaTeisi 10 OPraHu3auuu
00y4eHuUs

OcCHOBHBIM TpeOOBaHMEM K NPENOJaBaHUIO JUCLUIUIMHBI SIBJISETCS TBOPUYECKHUH,
POOJIEMHO-TMAIOTOBBIN MOJXO0/I, MO3BOJIAIOMIUN MOBBICUTh MHTEPEC CTYJIEHTOB K COACPKAHHIO
y4eOHOro Marepuania.

OcHoBHast (opMa M3y4YeHUS U 3aKpervieHUs 3HAHWM MO 3TOM AMCLUILIMHE — JIEKIIMOHHAS,
nabopaTopHas U mpakThueckas. IlpenogaBarenb AOMKEH MOCIENOBATEIBHO BBIYUTATh CTYIEHTAM
pSAA JIEKUMH, B XOJleé KOTOPBIX CJEAYEeT COCPENOTOYUTh BHHMMAHHE Ha KIIOYEBBIX MOMEHTax
KOHKPETHOI'O TEOPETHMYECKOr0 MaTepuana, a TAaKKe OpraHu30BaTh IPOBENECHUE IPAKTHUECKUX
3aHATUH TakuM OOpa3oM, 4YTOObl AaKTUBU3UPOBATh MBILIUIEHHE CTYAEHTOB, CTHUMYJIHPOBATh
CaMOCTOSITEJIbHOE M3BJICYCHHE HMH HEeoO0XoauMoW HH(GOpMAIMM M3 PA3IUYHBIX HCTOYHUKOB,
CPaBHHUTENBHBIM aHaJIM3 METOJIOB pELIEHUI, COMOCTaBJIE€HUE TIOJYUYEHHBIX Ppe3yJIbTaToB,
(OopMyYIMPOBKY U apryMEHTAIMIO COOCTBEHHBIX B3IJISI0OB HA MHOTHE CIIOPHBIE TPOOIEMBI.

OcHOBY y4eOHBIX 3aHSATUH MO JUCLMIUIMHE COCTaBISIOT JeKUuuu. B mpouecce oOydeHus
CTYZICHTOB HCIIOJIb3YIOTCSI pa3iIMuHble BUIbl YUYEOHBIX 3aHATHH (QyTUTOPHBIX U BHEAYJUTOPHBIX):
JIEKIIMU, CEMUHAPCKUE 3aHATHS, JabopaTopHble pabOThl KOHCYIbTAalMu U T.A4. Ha mepBom 3aHsTHI
10 JAHHOM y4eOHOH TUCHMIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYJEHTOB C MOPSAIKOM €€ U3Yy4eHus,
PacKpbITh MECTO U POJIb JTUCLUIUIMHBI B CHCTEME HAyK, €€ MPAaKTUYECKOe 3HaYeHHE, JTOBECTH 0
CTYZEHTOB TpeOoBaHuUs KadeaApbl, OTBETUTH HA BOIPOCHI.

[Tpy moAroToBKE K JEKIMOHHBIM 3aHATUSAM MO Kypcy «TermiomaccooOMEHHbIE ammapaTsl
HU3KOTEMIIEPaTypHOH TEXHUKW» HEOOXOTUMO MpOoAyMaTh IUIAaH €ro IHpOBEIEHUs, COAEp)KaHue
BCTYNUTEIbHOW, OCHOBHOW M 3aKIIOUYUTEIbHOW YAaCTH JIEKLUWH, O3HAKOMUTHCS C HOBHHKaMU
y4eOHOIl M METOAMYECKOM JUTeparypbl, NyOJMKAIUsAMH MEPUOANYECKON IedyaTh 1o TeMme
JEKIMOHHOTO 3aHATHUS, OIpeNeInTh CpeACTBa MaTepUaIbHO-TEXHUYECKOro  oOecreyeHus
JEKIMOHHOTO 3aHATHS W IMOPANOK HMX HCIOJb30BAaHUS B XOJE YTEHHS JIEKIMHU. YTOYHHUTH ILJIaH
MIPOBECHUS MPAKTUYECKOTO 3aHATHSI 110 TEME JICKIIUH.

B xone JeKIMOHHOrO 3aHATHUS NpenojaBaTeb AOJDKEH Ha3BaTh TeMy, Y4eOHbIE BOMPOCHI,
03HAKOMUTbH CTYEHTOB C IEPEYHEM OCHOBHOM U JJOTIOJIHUTEIBHON JIUTEPATYPBI IO TEME 3aHATHSL.

Bo BcTynurenbHO#N yacTu JeKIMH 000CHOBaTh MECTO M POJIb M3y4aeMoil TeMbl B yueOHOI
JTUCIIUIUIMHE, PAaCKpBITh €€ IpakTuiyeckoe 3HaueHue. Ecinm uurTaercs He mepBasl JIEKIHs, TO
HEOOXOIUMO YBfA3aTh €€ TeMy C NpeAblaylled, He Hapymas JOIMKH H3JI0KEHUS Y4eOHOTro


https://online.mospolytech.ru/course/view.php?id=5600

Matepuaia. JISKIMio cieayeT HaunHaATh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TEMY U KPyT TeX
BOIIPOCOB, KOTOPHIE B €€ X071 OyAyT pacCCMOTPEHBI.

B OCHOBHOW dYacTH JIEKIIMU CIEQYeT pPAaCKphIBaTh COJEP)KaHHE YYEOHBIX BOIIPOCOB,
aKI[EHTUPOBAaTh BHUMAHHUE CTYJCHTOB HAa OCHOBHBIX KaTETOPUSX, SIBICHUSX H Ipoleccax,
0COOCHHOCTSIX MX MPOTEKaHUs. PacKphIBaTh CYNTHOCTh M COJACPIKAHUE PA3IUYHBIX TOYCK 3PCHUS U
HAyYHBIX T[IOAXOJOB K OOBSICHEHHWIO TEeX WIM WHBIX SBICHMA U TmporeccoB. Cremyer
apryMEHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO TMO3HIIMIO MO CIOPHBIM TEOPETHYECKUM BOIIPOCAM.
[TpuBoauTE TpUMEpHL. 3a/laBaTh MO XOAY H3JOKEHUS JIEKIIMOHHOTO MaTepuana pPUTOPUYECKHE
BONPOCHI W CaMOMYy JaBaTh HAa HUX OTBET. DTO CIOCOOCTBYET aKTHUBH3AIMH MBICITHTEIBHOM
JESITEIILHOCTH CTYJICHTOB, IOBBIICHUI0O WX BHHUMAaHUS W WHTEpeca K MaTepualy JICKIHH, e
conepxanuto. [IpernomaBaTens JAODKEH PYKOBOAUTH PaOOTOW CTYICHTOB 1O KOHCIIEKTUPOBAHHIO
JIEKIIMOHHOTO MaTepuaja, MOJAYEPKUBATH HEOOXOIMMOCTh OTPAKCHHUS B KOHCIIEKTaX OCHOBHBIX
TTOJIOKEHUH U3ydaeMOU TeMbI, 0CO00 BBIJICIISAS KAaTETOPUMHBIN armapar.

B 3akmounTenbHOM YacTH IeKIUU He00X0uMOo cOpPMYITUPOBATH OOIIME BEIBOJIBI TIO TEME,
PaCKpBIBAIOIINE COJCPKAHUE BCEX BOMPOCOB, IOCTABJICHHBIX B JeKIuH. OOBSIBUTH IUIaH
OUEPEIHOTO CEMHHAPCKOTO WM JIA0OPAaTOPHOTO 3aHSTHS, JaTh KpaTKUE PEKOMEHIAINH I10
MOJITOTOBKE CTYJCHTOB K CEMHHApy WM JiabopaTtopHOW padore. ONpenenuTh MECTO W BpeMs
KOHCYJIBTAI[MH CTYJICHTaM, TIOXKEJIaBIINM BBICTYIIUTh HA CEMUHApE C JOKIaJAaMu U pedepaTamu 1o
aKTyaJbHBIM BOTIPOCAM O0CYX/Ia€MOW TEMBI.

Lenp mpakTHYecKuX — 00€CTIeYUTh KOHTPOJb YCBOCHHS Y4eOHOTO Marepualia CTyIACHTaMH,
pacmpeHre W yriyOneHue 3HaHWM, MOyYEeHHBIX UMHU Ha JICKIHUSAX U B XOJIe CAMOCTOSTEIHHON
pabotel. [loBbimieHue d¢G(HEKTUBHOCTH TPAKTHYECKUX 3aHATUNA JIOCTHTACTCsl TIOCPEICTBOM
CO3/IaHUSI TBOPUYECKOW OOCTAaHOBKH, pACIIONIArarolleil CTy/I€HTOB K BBICKa3bIBAHUIO COOCTBEHHBIX
B3TJISI0B U CYXKJIEHUH TIO0 00CYK/IaeMbIM BOIPOCAM, KEJIAHUIO Y CTYJECHTOB MOpaboTaTh y JOCKH
NIPY PEIICHUY 3a/1a4.

[Tocie KaxxaOro JIEKIIMOHHOTO, JIA0OPATOPHOTO H TMPAKTUYECKOTO 3aHATHS CJeNaTh
COOTBETCTBYIOIIYIO 3alMCh B JKypHAJIaX ydeTa MOCENaeMOCTH 3aHSATHH CTyJCHTaMH, BBISICHUTH Y
CTapOCT Y4E€OHBIX TPYII MPUYUHBI OTCYTCTBHSI CTYICHTOB Ha 3aHATUSAX. [IpOBOAUTH IPpyNIIOBBIE H
WH/IMBUIYyaIbHBIC KOHCYJIBTAIIMHA CTYICHTOB 110 BOMPOCAM, BOSHUKAIOIINM y CTYJCHTOB B XOJIE X
MOJTOTOBKH K TEKYIIEH U MPOMEKYTOUYHOU aTTeCTAllMU MO Y4eOHOH TUCIUILINHE, PEKOMEHIOBATh
B TIOMOIIb YYeOHBIC M JPYTUE MATEPHUAITBI, & TAK)KE CIIPAaBOYHYIO JIUTEPATYPY.

OrieHKa BBICTABIISETCS MPEIOIaBaTeIeM U OOBSBISETCS MOCIE OTBETA.

[IpenomaBaTenb, MPUHUMAIOIINN 3a4€T WM DK3aMEH, JIMYHO HECET OTBETCTBCHHOCTH 3a
MPABUJILHOCTH BHICTABJICHHS OI[CHKH.

6.2 MerToauyeckne yKazaHus 1J51 00y4al0UIUXCH M0 OCBOCHUIO U CIHUNINHBI

PaGora cTynenTa HanpaBieHa Ha:

. U3yYeHHE TEOPETHYECKOr0 MarepHaja, MOArOTOBKA K IMPAKTHUYCCKUM 3aHSATHSM,
71a00PaTOPHBIX 3aHATUAM U BHIMIOTHEHHUE MTPAKTHUYECKUX padOT U 1abOpaTOPHBIX padoT.

° IIOATrOTOBKA n BBITIOJTHCHUEC TCCTUPOBAHHUA C HCIIOJIB30BaHHUEM
00111e00pa30BaTENBHOrO MOopTaia

. HaMMCcaHUe U 3alInTa pedepaTa 1mo npeIoKeHHONW TeMe

CamocrosTenbHas paboTa CTYJEHTOB IpeJCTaBiseT coO0Oi BakHEHIee 3BEHO Y4eOHOro
mporecca, ©0€3 TMpPaBWIBHOW OpraHu3alid KOTOPOTO OOYyYaIOIIMICS HE MOXET OBITh
BBICOKOKBATU(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTYI[CHT AOJDKCH IMOMHUTB, YTO HAYWHATHh CAMOCTOATCIBHBIC 3aHATUA CICAYCT C IICPBOIro
CeMECTpa U MPOBOJUTH UX PErylsapHO. OueHb BaKHO MPUIIOKUTH MAKCUMYM yCHIIUH, BOJIU, YTOOBI
3aCTaBUTH ce0s1 pabOTaTh C MOJTHOW HArpy3KOM C TIEPBOTO JIHS.
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He cnenyer oTknanpiBaTh paboTy Takke HM3-3a HEpaOOuero HaCTPOCHHS WM OTCYTCTBHS
BJIOXHOBeHMs. HacTpoeHnue HyXHO co3faBath camoMy. [ToHMMaHHe HEOOXOAMMOCTH BBITOTHEHHS
paboThl, 3HAHUE 11eJTH, OCMBICIICHUE MEPCIEKTUBbI O1aronpusTHO BIUSAIOT HA HACTPOCHUE.

Kaxplil CTyAeHT JOJDKEH caM IUTaHUPOBATh CBOIO CAMOCTOSTENBHYIO PabOTy, MUCXOMIS U3
CBOMX BO3MOKHOCTEH M TMPUOPUTETOB. DTO CTUMYJIHPYET BBHIMOIHEHHE padOThI, co3laeT Oolee
CIIOKOIHYIO OOCTaHOBKY, YTO B UTOTE MOJIOKUTEIFHO CKA3bIBACTCS HA YCBOSHUH MaTepHaa.

BaxxHo mosHee yuecTh 00CTOSTENbCTBA CBOEH pabOThI, YACHUTH, YTO SIBJISIETCS TJIaBHBIM Ha
JAHHOM JTare, KaKylo IMOCJIeJ0BATEIbHOCTh paObOThl BHIOPATh, YTOOBI BBIMOJHUTH €€ JyYIe U C
HAaUMEHBIINMHU 3aTpaTaMHi BPEMEHHU U SHEPTUH.

Jis T1oI0TBOPHOM paboThl HEMaJIOBa)KHOE 3HAUYEHHE HMMEET OOCTaHOBKA, OpraHU3allHs
pabouero mecra. Hy>xHO HOOUTHCSA, 9TOOBI MECTO PabOTHI IO BO3MOYKHOCTH OBLIO TTOCTOSIHHBIM.
PaboTa Ha MpUBBIYHOM MeCTe JeJaeT ee Oosee MmI0J0TBOPHON. [IpoIyKTUBHOCTD PabOThI 3aBUCHUT
OT IPAaBWJIBLHOTO YepeoBaHUs TpyAa M oTabixa. [loaToMy Kaxkaple yac WM JBa CleAyeT JenaTh
nepepbiB Ha 10-15 mMuHyT. BBIXOAHBIE THHU JIydlle IMOCBSITUTH AKTUBHOMY OTIBIXY, 3aHSATHIM
CIIOPTOM, MIPOTYJIKaMHU Ha CBEXKEM BO3JyXe U T.1. Jaxe mepexItoyeHre ¢ 0OIHOTO BUAa YMCTBEHHOU
paboThI Ha IPYTON MOXKET CIIYKUTh AKTUBHBIM OTIBIXOM.

CTy#eHT JAOKeH TOMHHUTh, YTO B Ipolecce OOy4deHHs BaKHEHIIYI0 pOJib HIpaeT
camocTosiTeNbHas paboTa ¢ KHUroi. Hayuntecst paboTaTh ¢ KHUTOi — BaXKHEHIIIas 3ajaua CTy/IeHTa.
be3 sroro HaBblka OyIeT upe3BBIYAHHO TPYAHO H3ydaTh NPOTPAaMMHBIA MaTepuan, U MHOTO
BpeMeHH OyIeT OTpavyeHO HepaIlMoHaIbHO. PaboTa ¢ KHUTOH CKIIa(bIBacTCS U3 YMEHUS TO00paTh
HeoOXOouMble KHHUTH, pa3o0paTbhcsi B HUX, 3aKOHCIEKTHUPOBATh, BbIOpaTh TJIaBHOE, YCBOUTH M
NPUMEHHUTD Ha MPaKTHKE.

7. DOoH/ OLIECHOYHBIX CPEACTB
7.1  MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHHUs

o naTel mpoBeeHMs MPOMEKYTOYHON aTTeCTalluU CTYJEHT JOJIKEH BBIITOJHUTH BCE pabOTHI,
MPeyCMOTPEHHbIE HacTosAllel paboueill mporpamMmoil aucuuIUIMHBL. [lepedeHb 00s3aTeTbHBIX
paboT u popma OTUETHOCTHU MPE/ICTABICHBI B TAOJIHIIE.

[lepeuens o00s3aTeNbHBIX PaOOT, BBIMOIHAEMBIX B TEUEHHUE CEMECTpa IO UCIUIUIMHE
«TennoMaccooOMeHHbIE anmapaThl HU3KOTEMIIEPATYPHON TEXHUKN

Bux padorsl @DopMa 0TYETHOCTH U TEKYIEro KOHTPOJISA

TectupoBanue O1eHKa MperoaaBaTeis «3a4TeHO», €CIM Pe3yNIbTaT TeCTHPOBAHUS 10
mkane (mpuioxxenue b) cocrasnser 6omee 41 %.

7.2 lllkana v KpUTEpUHU OLIEHUBAHUS PE3YIbTATOB O0yUEHHUS

6.2.1. llIkaj1a oeHMBAHHUS TECTUPOBAHUS

Pe?,y.HI)TaT TECTUPOBAHUA OLICHUBACTCH 110 HpOHCHTHOﬁ HIIKaJIC OOCHKU.

Ounenka KosnuecTBo npaBu/IbHBIX 0TBETOB
OTJINYHO ot 81% 1o 100%
XOPOIIO ot 61% 10 80%
YAOBJIETBOPUTEIHHO oT 41% 10 60%
HEYI0BJIETBOPUTEIIBHO 40% 1 MeHee paBUIIbHBIX OTBETOB
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7.3 OuneHo4Hble cpeacTBA

7.3.1. Tekymmii KOHTPOJIb
7.3.1.1. IIpumep TeCTOBBIX 3aJaHUIi:

1. YTo Henb3s OTHECTH K MNpCUMYIICCTBAM KOHACHCATOPOB BO3AYIIHOI'O OXJ'Ia)KI[eHI/IH?

a.HU3KUH YpOBEHb LIIyMa
b. HaE)KHOCTD

C. IellIeBE3HA KOHCTPKLIUH
d. mpocras 3KcmTyaTanus

2. Kakoil Tun BO3AyX00XJIaIUTEJIE HE OTHOCUTHCA K KOHTAKTHBIM?
a. C IIEHHBIM PEKUMOM

b. popcyHOUHBIE

C. C OpOLIAaEMOW HacCaaKOM

d. HeToCPEeICTBEHHOTO OXJIAKICHUS

3. B kakux ammaparax HCIOJIb3YIOT MPOIecC U30UPATEIHLHOIO MOTJIOMICHUS KOMITOHEHTA
cMecH.?

a. TETUIOOOMEHHBIN armapar
b. kommpeccop

c. abcopbep

d. pecusep

7.3.2. I[IpoMexkyTOUHASL ATTECTAIUSA

7.3.2.1. Bompocsl Kk 3k3aMeHy no Moayiaw «TemiomaccooOMeHHbIe

HHU3KOTEMIIEPATYPHOH TEXHUKM):

. Knaccudukanus konaeHcatopon
. KoneHncaropHbie KOMIUIEKCHI
. Knaccudukanus koHaeHcaTopoB ObITOBBIX XOJIOAUILHUKOB

1
2
3
4. KackaaHble XOJIOIMIbHBIC YCTAHOBKHU, CXeMa, TEIJI00OMEHHBIE aIapaThl
5.
6
7
8
9

Bunbl Ko)KyXoTpyOHBIX anmapaToB

. UcnapurenpHblil KOHAEHCATOP, IPUHLIUI pabOThI, cXeMa

. KonzeHncarop Bo3ayIHOro 0X1a)kA€HUs, IPUHLUI pabOThI, CXeMa

. Bupl mmacTMHYATBHIX TEMII000MEHHBIX alliapaToB, MIPUHLIUI pabOTHI
ITnacTuHuaTO-peOpUCThIE TEIUIOOOMEHHBbIE ammnapaTbl, NPUHLMI PabOThl, 001aCTh

IMPUMCHCHU A

10. Opebpenue, kodrhduueHT opedpeHus

1

1. BI/IZ[LI PacucToB TEINIOOOMEHHBIX arrapaToB XOJOJUJIbHBIX MAalllMH

12. KoHCTpYKTHBHBIE OCOOCHHOCTH COBPEMEHHBIX BO3IYIIHBIX KOHJAEHCATOPOB.

13.
14.

15. TentoOOMEHHUKY C HEMOABMKHBIMU TPYOHBIMU peIIeTKaMHU
16. AnmapaTtsl ¢ TemrepaTypHbIM KOMIIEHCATOPOM Ha KOKyXe
17. Tensi0o0OOMEHHUK C pacIIUPUTEIIEM Ha KOXKyXe

18. Termmooomennuku ¢ U-00pa3HbIMH TpyOaMu

19. KoMnoHoBKa MIacTUHYATHIX TEIUIOOOMEHHUKOB

alnmnaparTbl

BeHTUISTOPBI AJ1s TETUIOOOMEHHBIX amapaToB, BUIBI TPEHMYIIIECCTBA HEJJOCTATKU
[IpenmymiecTBa U HEAOCTATKU KOKYXOTPYOHBIX KOHJEHCATOPOB, KOHCTPYKIUS



20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
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Knaccudukanus ncnapureneit mo KOHCTPYKIIHH

[TpuHIMIT KOMITOHOBKH KOHJIEHCATOPA BO3IYIIHOTO OXJIAXKICHHUS
Pacyer TeninoBoro notoka uepe3 NoBepXHOCTh TEII000OMEHa
Pacuer TemioBoro noroka JuHaMUYECKUM (4epe3 pacxon)

Pacuer xordummenTa remmonepenaun

Oo6mas popMyIia U MPUHIUT pacdeTa Ko UIlMeHTa TeIII00TAaYU
Kpuorennsie TemiooOMeHHbIE anapaThl

3amoHUTENN B KOKyXOTPYOHBIX amnmnaparax, BHJIbI, HA3HAYCHHE.
[IpenmymiecTBa ¥ HEAOCTATKHU TUIACTUHYATHIX KOHACHCATOPOB, KOHCTPYKIIHS
BeHTunsaTopHbIe TpaAupHu, HA3HAUYCHUE IPUHIIUTTHATBHAS CXeMa
Pacuet xkputepues, Pelinonwac, [Ipanars, Hycenbt
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