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

K OCHOBHBIM mENsAM OCBOCHHS AUCHUIUIHHBI «L{UKJIBI KPHOTEHHBIX CHCTEM» CIEHAyeT
OTHECTH:
* 0000mMUTh M KOHKPETU3UPOBATH 3HAHUS 110 OCHOBOIIOJIATAIOIIMM IPUHIIUIIAM TOJTYYEHHS U
MIPUMEHEHHUS KPUOTEHHBIX TeMIIepaTyp.

K ocHOBHBIM 3amauaM OCBOEHHS ITUCHUIUIMHBI «LIUKIIBI KPUOTEHHBIX CHUCTEM» CIEIYyEeT
oTHecTH (POPMUPOBAHNE HABBIKOB 1 YMEHHII:
* MpUMEHEHHE NPUHIUIIOB TEPMOIMHAMUKY JIJISl pacyeTa U aHaJIM3a KPUOTEHHBIX YCTaHOBOK;
* M3y4YeHHUE METOJOB MOHIKEHUS TeMIepaTyphl pabounX Tell KPHOTEHHBIX YCTAaHOBOK;
* OCBOEHME MPOLECCOB U IIUKIOB, MPOTEKAOIINX B KPHOTEHHBIX CUCTEMAX;
*  pacuer UUKIIOB U CXEM JJIs IPOLIECCOB B KPUOTEHHBIX CUCTEMAX.

OOyuenue no aucuuIInHe «L{UKIBI KPUOTEHHBIX CHCTEM) HalpaBiIeHO Ha (POPMUPOBAHUE Y
00yYaromuxcs CIeTYIONMX KOMITETCHIIUMI:

Koa n HaumeHoBaHme NHauKaTopbl 10CTHKEHUS] KOMIIETEeHIIUH
KOMIeTeH Ui
[1K-3. Cnocoben - 3HaeT BUJIbI U METOAUKH PACYETOB CUCTEMBI XOJIOIOCHAOKEHHS
pa3pabarbIBaTh METOAUKY | - YMEET OnpeAesTh HeOOXOAUMBIN MepedeHb PacueTOB JIs
pacuera uiau MIPOEKTUPOBAHUS CHCTEMBI X0JIOI0CHA0KEHUS
POEKTHPOBAHUS U - YMeer onpenensiTb METOAUKY pacdeTa v ONPeIeICHHUs TeTIIOBbIX
IPOBOJUTH UX Harpy30K Ha CUCTEMY XOJIOJO0CHA0XEeHHUsI B COOTBETCTBHH C

MOJIOKECHUSIMU HOPMaTUBHBIX ITPABOBBIX aKTOB B cepe
TEXHUYECKOTO PEryJIUpOBaHuUs U CTaHIAPTU3ALNN U BUAOM pacyeTa
- YMeer BbIOUpaTh Haubosee 3 PeKTUBHYIO KOHCTPYKTHUBHYIO
CXEMY CUCTEMBI X0JI040CHA0KEHUS

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JlucuumuinHa OTHOCHTCS K 4acTd, (opMupyeMod ydacTHUKaMH 00pa30BaTENIbHBIX
oTHomIeHui 6510ka b1 «lucuummuast (MOIyITN)».

JucuunnuHa «L{UKiIbl KpUOTEHHBIX CHCTEM» B3aMMOCBS3aHA JIOTMUECKU U COJAEPIKATEIILHO-
METOJIMYECKH cO cienyromumMu aucuunianHamu OOIL:

- BBegenue B cieliuagbHOCTD;

- TeopeTnueckre OCHOBBI HU3KOTEMIIEPATyPHOU TEXHUKHU;

- X0NOAWIIbHbIE MAILIUHBI.

3. CTpyKTypa U cofep:KaHUue TMCUUTIIHMHBI
OO61mas TpyA0eMKOCTh AUCHUIUTHHBI COCTaBiseT 4 3aueTHbIX(e) enuHuly(pl) (144 vaca (oB)).

3.1 Bwuabl yueOHO#H padoThl U TPYA0EMKOCTH
(mo popmam 0OydeHus)

3.1.1. Ounas dpopma oOyueHuUst



Ne . KoanuecTBo CemecTpbl
wn Buj yue6Hoii padoThl YACOB 5
1 | AyauTopHble 3aHATHS 72 72
B ToMm umcie:
1.1 | JIexuun 36 36
1.2 | CeMHHapCKUE/IPAKTUUECKHUE 3aHITHSI 36 36
1.3 | JJabopaTopHble 3aHTHS
2 | CamocTosiTesqibHasi pabora 72 72
B Tom umncie:
2.1 | IIpopaboTka JEKIIMOHHOTO MaTepuaa 36 36
2.2 | IloaroToBKa K ceMMHApaMm 36 36
2.3 | IlogroToBka K 1abopaTOpHBIM paboTam
3 | IpomekyTOoUHAs aTTeCTALMS
3adet/nud.3auer/7K3aMeH IK3aMeH
Hroro 144 144
3.2 Temaruyeckuid IJIaH U3YyYeHUS THCIUATIHHBI
(o popmam 0OydeHus)
3.2.1. Ounas ¢popma oOyueHUst
TpynoeMKoCTb, Yac
AyauTopHasi pa6ora 5
EEERENE
Ne Pa3nesbl/TeMbl o - % Ew| Ex sE |8 s
n/n AMCIHUILIMHBI 3 = = S E 5 S g ?2
A & zEz| &% 3 = 5 a
S 2% 8% | 22| &
SE | & =5 &
1 Beenenue. lllkana temneparyp u 8 2 2 4
OCHOBHBIE paboyrie BEeIeCTBa
HU3KOTEMIIEPATYPHOUN TEXHUKHU.
OCHOBHBIE TIOHSTHS U 3aKOHBI.
CaoiicTBa pabo4KX BEILIECTB
HU3KOTEMIIEPATYPHON TEXHUKHU.
OcHOBHBbIE 3aKOHBI (Havasa)
TEPMOJIMHAMHUKHU. Y PaBHEHUE COCTOSTHHS
peangpHOTO Ta3a. 3aKoH
COOTBETCTBEHHBIX COCTOSTHUM.
2 TepmonnHaMuuecKue U 8 2 2 4
Tero(du3nuecKue CBOICTBA BEILIECTB.
Oco0eHHOCTH KPUOTEHHBIX BEILIECTB.
3 OcHOBHBIE paOoyre JTUHUN JUATPAMMBbI 8 2 2 4
T-s nuarpammsl nipu p > 0,1
MIIa.d®a30Bpie NOrpaHUYHbIC JUHUU HA
T-s nuarpamme. T-s quarpamMmma B




obyactu pabovmnx JaBICHUH.

OCHOBHBIE TPOLIECCHI AJIS TOTYUYEHUS
HU3KUX Temmneparyp. [Ipunimn
IIOJIyYEHUSI HU3KUX TEMIIEpATyp C
UCIIOJIb30BaHUEM Ia3000pa3HbIX
BEILIECTB.

H3MeHeHne OCHOBHBIX
TEPMOJMHAMUYECKUX MapaMeTPOB IPU
C)KaTUM peabHBIX ra3oB. PaboTa
M30TEPMHUYECKOTO CokaTusl. PeabHbIil
nporiecc cxatus. OnpezeneHue padoThl
CKaTHs B KOMIIPECCOPE.

IIpouecc apoccennpoBaHus.
TemmnepaTypa uHBEpCHUH.

[porecc pactmmpeHus B aeTaHaepe.
AnnabaTHOE HEOOPATHMOE PACITUPECHHE
ra3a ¢ COBEpIIEHHEM BHEIIHEH paOboThI
(BBIXJTOM).

LMK KPUOTEHHBIX YCTAHOBOK.
WM neanbHplIe LIUKIIBI
HU3KOTEMIEPATYPHBIX YCTAHOBOK.
W neanbHbIN UK OXJTaXKICHUS.

M neanbHpIN UK COKMKESHHUA.

Kpuorennslie IHUKIIBI €
ApoccenrpoBanueM. TeopeTndeckuii
LIUKJI TepMOcTaTupoBanus (6e3 yuera
noteps). JlecTBUTENbHBINA LUK
TEPMOCTATUPOBAHUS (C yUETOM MOTEPB).

10

ukn cxMKeHus ¢ OTHOKPATHBIM
IpoccenupoBaHueM. TeopeTndecKkuii
IIUKJI 0€3 y4eTa MoTepb.
JleCTBUTEIbHBIN IUKJIT CKMKEHHS C
OJTHOKPATHBIM JPOCCEITUPOBAHUEM.

11

I_[I/IKJ'I CKMIKCHUA C OJHOKPATHBIM
APOCCCIIMPOBAHUECM H
npeaBapUuTCIIbHbIM BHCITHUM
OXJTAXKJICHHUECM.

12

[MKIBI ¢ IPUMEHEHUEM HECKOJIBKUX
CTyIeHen oxnaxaeHus. Lluki ¢
JIBOMHBIM JIPOCCEIMPOBAHUEM U
LUPKYJISILUEN IPOCCENBHOTO IMOTOKA.

13

CpaBHUTENIbHBIE XapaKTEPUCTUKU
LUKIJIOB CKMXKCHUA BO3QyXa.
[ukJIbI ¢ APOCCETMPOBAHUEM U




paclInpeHUuCM pa60qero BCIICCTBA B

JeTaHepe.

14 | [ukn cpegnero nasneHus. Luki 8 2 2 4
BBICOKOI'O JaBJICHUS.

15 | Caoxuble UKL OXUKUTETbHBIC 8 2 2 4
ITUKJIBL.

16 | Luka c npoccenupoBaHueM, 8 2 2 4

pacmupenuem pabouero rasa B
JETaHJIePE U MIPEIBAPUTEIIEHBIM
BHEITHUM OXJIQXKJICHUEM.

17 ki ¢ IByMsI KackaJHO BKJIHOUYEHHBIMHU 8 2 2 4
JIETAaHJEPAMH H JIPOCCEIIBHON CTYTICHBIO
OXJIAXKICHHUSI.

18 k1Bl ra30BBIX XOJIOAMIBLHBIX MAIIUH 8 2 2 4
(tuxn CTupauHTa).

Htoro 144 36 36 72

3.3 Conpep:xkanue JTUCUMILIMHBI

1. Beenenue. Illlkana temmeparyp U OCHOBHBIE paOouyHe BEIIECTBA HU3KOTEMIIEPATYPHOU
TEeXHUKHU.

2. OcHOBHbIE MNOHATHS M 3aKOHbl. (CBOMCTBAa paboOuUMX BEIIECTB HU3KOTEMIIEPATypPHOMH
TEeXHUKHU.

3. OcHOBHBIE 3aKOHBI (Hayajaa) TEPMOJUHAMUKHY.

4. YpaBHEHHE COCTOSIHUS PEAbHOTO ra3a. 3aKOH COOTBETCTBEHHBIX COCTOSTHUM.

5. TepmoarHaMUYECKUE U TETNIO(PHU3MUECKUE CBOMCTBA BEIIECTB.

6. Oco0eHHOCTH HEKOTOPBIX BEILIECTB.

7. OcHOBHBIE pabo4He JIUHUM JuarpaMMel T-s muarpammel ipu p > 0,1 MIla.

8. ®a3oBble MOrpaHUYHbIC TUHUU Ha T-s Tuarpamme.

9. T-s nuarpamMMa B o0acTu pabo4MX JaBIECHUM.

10.OcHOBHBIE POIIECCHI IS MTOTYYSHHS] HU3KUX TeMIIeparTyp.

11.ITpuHuun nosyyeHuss HU3KUX TEMIIEPATYP C UCIIOJIb30BAHUEM I'a3000pa3HbIX BEIECTB.

12.113MeHeHne OCHOBHBIX TEPMOJIMHAMUYECKHX MapaMeTPOB MPH CXKATHH PEabHBIX Ta30B.
PaboTa n30TepMHUECKOTO CHKATHS.

13.PeanbHelii mporiecce cxarus. OnpenenaeHne paboThl CxKaTUi B KOMIIPECCOpE.

14.Ipotecc npoccenupoBaHus.

15. TemnepaTypa HHBEpCHH.

16.I1ponecc pacmupenus B 1eTaHaepe.

17.AnnabaTHOoe HeoOpaTHMMOE pacUIMpeHHe Ta3a C COBEpIICHHEM BHEIIHEH paloThl
(BBIXJIOM).

1 8.1IuKJIbI KPUOTEHHBIX YCTAaHOBOK.

19.1neanpHble HUKIBI HU3KOTEMIIEPATYPHBIX YCTAaHOBOK. MeanbHbI LMK OXJa)KICHUS.
W neanbHblil HUKIT CKIDKEHUS.

20.KpuoreHHsle IUKIBI C ApocceaupoBaHueM. TeopeTHyecKuil UK TepMOCTaTUPOBAHUS
(6e3 yuera morepsb). JleHCTBUTENBHBINA UK TEPMOCTATUPOBAHHMS (C YIETOM MTOTEPH ).

21.1uxn CKMKEHUsS ¢ OJJHOKPATHBIM JIPOCCEIMPOBAHUEM. TeOopeTUUeCKHuil UK 0e3 yuera
noteps. J{eHCTBUTENBHBIN LIUKIT CKIKEHUS C OJJHOKPATHBIM JIPOCCEIMPOBAHUEM.




22 11uKa COKMKEHUS C OJHOKPATHBIM JIPOCCEIMPOBAHUEM M MpPEABAPUTEIHHBIM BHEUTHUM
OXJIAXKCHUEM.

23.11ukJIbl C TPUMEHEHUEM HECKOJIBKUX CTYNEHEN OXJIAKICHHUS.

24.11ukn ¢ JBOMHBIM APOCCETUPOBAHUEM U LIUPKYJIALHUENH APOCCEIBHOTO MOTOKA.

25.CpaBHUTEIBHBIE XapaKTEPUCTUKU IIUKIIOB CKUKEHUS BO3IyXa.

26.1Juknbl ¢ ApocceMpoBaHUEM M paclIUpeHueM pabouero BemiecTBa B aetanaepe. Llukmn
cpenHero aaBieHus. LMK BHICOKOTO JaBIeHHUS.

27.CnoxHble QUKL OXIKATEILHBIE [TUKIIBL.

28.1lukn ¢ JOpoccelMpoBaHWEM, pacIIMPEHHEM pabodero Tra3a B JETaHAEpE W
MpeABAPUTEIIbHBIM BHEIIHUM OXJIAXKCHUEM.

29.1luxn ¢ AByMsA KacKaJHO BKJIIOYCHHBIMHU JE€TaHAEpaMU U JAPOCCEIbHOM CTYIEHBIO
OXJIAXKICHHUS.

30.1{uKJIBI Ta30BBIX XOJOAUIBHBIX MAaUH (1TUKJT CTHPIUHTA).

34 Temaruka ceMMHAPCKUX/NIPAKTHYECKHUX U JJA00OPATOPHBIX 3aHATHI

3.4.1. CemunapcKue/mpakTHYECKUE 3aHATUS

1. CaoiicTBa pabouux BeIECTB HU3KOTEMIIEPATYPHOH TEXHUKU. Y paBHEHUE COCTOSHUS
peanbHOro ras3a. 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.

2. TepmonuHamudeckue u TEIUIO(U3NYECKUEe CBOMCTBA BemecTB. OCOOCHHOCTH KPUOTEHHBIX
BEILIECTB.

3. OcHoBHBbIE paboune JMHUU auarpammbl T-s auarpammsl ipu p > 0,1 MIla.@a3oBble
MoTpaHuyHbIe TUHUU Ha T-s auarpamme. T-s guarpaMmma B 00J1acTi pabounX TaBJICHHM.

4. OcCHOBHBIE IPOLIECCHI IS MTOTYUYEHUSI HU3KUX Temneparyp. [[puHuun noiayyeHus HU3KUX
TEMIIEPATYP C UCTIOIb30BAaHUEM ra3000pa3HBIX BEIIECTB.

5. H3MmeHeHHE OCHOBHBIX TEPMOAMHAMUYECKUX APAMETPOB MIPHU CHKATUH PEATbHBIX T'a30B.
PaboTta m3oTepmuueckoro cxkarus. PeanbHbli iporiece cxkatus. Onpeaenenne padoThl
CXKaTusl B KOMIIPECCOpE.

6. Ilpouecc npoccenupoBaHusl.

7. Tlpomecc pacmupenus B AeTannepe. AnuadatHoe HeoOpaTUMOe pacIIUpeHue Tasa ¢
COBEPIICHUEM BHEITHEH paOOThI (BBIXJION).

8. Llukibl KpHOTEHHBIX YCTAaHOBOK. M ieaibHble UKIIbI HU3KOTEMIIEPATYPHBIX YCTaHOBOK.
WneanpHbplil MUK oXnaxaeHus. Y neaabHBIA IIUKIT COKMKEHUS.

9. KpuoreHnHble UKIIBI ¢ JpOcceNupoBaHueM. TeopeTuuecKkuil MK TepMocTaTupoBanus (6e3
y4eTa moreps). J[edcTBUTENbHBIN UK TEPMOCTATUPOBAHUS (C YUETOM TOTEPH).

10. Luka cKMKeHUs ¢ OTHOKPATHBIM JpOCCeIpoBaHueM. TeopeTndeckuii UK 6e3 yuera
notepp. JIeHCTBUTEIBHBIN UK COKMKEHHUS C OJJTHOKPATHBIM JIPOCCEIUPOBAHUEM.

11. [ukJ1 cxxuXKEHUs: C OTHOKPATHBIM JIPOCCEIMPOBAHUEM U MIPEABAPUTEIILHBIM BHEIIHUM
OXJIAXKICHUEM.

12. [IukJibl C NPUMEHEHUEM HECKOJIBKUX CTYNEeHEeH oxiaxkaeHus. L{uki ¢ ABOHBIM
JIPOCCEIMPOBAHUEM U LIUPKYJIALMEN IPOCCEIBHOIO IMOTOKA.

13. CpaBHUTENBHBIE XapAKTEPUCTUKH LIMKJIOB COKMIKEHUS BO3AYyXa.

14. [{ukJibl C IpOCCEIMPOBAHUEM U PACIIMPEHUEM paboUyero BEIIeCcTBa B ICTaH IEpeE.

15. Huki cpeanero aaBieHus. LIUKI BEICOKOTO 1aBJICHHUS.

16. CioxxHbIe TUKIILL. OXKKUTEIbHBIE [TUKIIBI.

17. Lukn ¢ gpoccenupoBaHreM, paclIMpeHrueM padoyero ra3a B IeTaHaAepe u
IIPEABAPUTEIILHBIM BHEIIHUM OXJIAXKICHUEM.

18. [{ukii ¢ AByMS KaCKaJHO BKIFOYEHHBIMH JIETaHIEPaMU U IPOCCEIbHON CTYNEHBIO
OXJIAXKACHHUS.



19. I{ukIIBI Ta30BBIX XOJOAUIBHBIX MaIKH (1TUKJ CTUPIIMHTA).

3.4.2. JlabopaTopHbIe 3aHATHS

He mpenycmarpeno.

3.5 TemaTuka KypcOBbIX IPOECKTOB (KYpCOBBIX padoT)

1. Pacuer
4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIevyeHue

4.1 HopmatuBHbie 1o0KyMeHTHI 1 I'OCThI

1. TOCT 26460-85 MEXTI'OCY JAPCTBEHHBIN CTAHJIAPT. ITPOJIYKThI
PA3JIEJIEHUA BO3JYXA. I'A3bl. KPUOITPOAYKTHI. YITAKOBKA, MAPKIMPOBKA,
TPAHCITIOPTUPOBAHUE U XPAHEHUE. - M.: Crangaptunadopm, 2006.

2.TOCT 32968-2014 MEXXI'OCYJIAPCTBEHHbBIN CTAHJIAPT OBOPYJIOBAHUE
XOJIOJUJIBHOE. ATEHTBI XOJIOANJIbHBIE TpeboBanus 1o NprUMEHEHHUIO U U3BJICUYCHHUIO. -
M.: Cranmaptuadopm, 2019.

3.TOCT 33662.1-2015 (ISO 5149-1:2014) XonoauibHbIE CUCTEMBI M TETIJIOBBIC HACOCHI.
TpebGoBanust 6€30MaCHOCTH U OXpaHbl OKpykatomiei cpenbl. Yacts 1. Onpenenenus,
knaccudukanus u Kputepuu Beioopa. - M.: Craamaptundopm, 2016.

4.2  OcHoBHas JuTepatrypa

1. Kopotkuii, Y. A. Teopust 1 pacueT KpHOT€HHBIX CUCTEM : yueOHoe mocobue / U. A.
Kopotkuii. — Kemeposo : KemI'VY, 2022. — 166 ¢. — ISBN 978-5-8353-2918-2. — Tekcr :
ANIeKTPOHHBIH // JlaHb : anekTpoHHO-OnbnuoTeunas cucrema. — URL:
https://e.lanbook.com/book/290588(naTa obpamenus: 28.08.2023). — Pexxum noctyma: mms
aBTOPU3. II0JIb30BATEIICH.

4.3 JlonmosHUTeJbHAA JUTEPATYPa

1. YcoB, A. B. OCHOBBI X0JIOAUIBEHOM TEXHUKH : yueOHoe mocodue / A. B. Ycos, U. A.
Kopotkuii. — 2-e u3z. nepepab. u gon. — Kemeposo : KemI'V, 2016. — 121 c. — ISBN 978-5-
89289-936-9. — Tekcr : anekTpoHHbIH // JlaHb : 31eKTpoHHO-OnbanoTeunas cucrema. — URL:
https://e.lanbook.com/book/99565(nata obpamenus: 28.08.2023). — Pexxum noctyna: st
aBTOPU3. MIOJIb30BATENEH.

4.4 DJexkTpoHHbIe 00pa3oBaTe/bHbIE pecypchl
1. IIukJIbI KPUOTEHHBIX CUCTEM

https://online.mospolytech.ru/course/view.php?id=9265

4.5 JlumeH3WOHHOe M  CBOOOJHO  pacHpoOCTpaHseMOe  TNPOrpPaMMHOE
odecrieueHue
HET


https://e.lanbook.com/book/99565
https://e.lanbook.com/book/290588
https://online.mospolytech.ru/course/view.php?id=9265
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4.6 CoBpemenHble npogdeccuoHalbHble 0a3bl JAaHHBIX U MH(OPMAIMOHHBIE
CIIPaBOYHbBIE CHCTEMBI
HECT

5. MarepuajibHO-TeXHHYECKOE o0ecredeHue

JleKIIMOHHBIE M MpaKTHYeCKHE 3aHATUS M JabopaTopHble paboTHl MPOBOIATCA B
CHENHMATM3UPOBAHHBIX ayauTopusax kadeapsl As2214 u AB2103, ocHallEHHBIX COOTBETCTBYIOLINM
UCTIBITaTEIbHBIM CTEHJ0BBIM 000pyI0BaHHEM, TUIaKaTaMH, HAaTYPHBIMH 00pa3liaMH y3JI0B, JIeTajei
MaIIHH.

I[Ipu kadenpe paboTaeT KOHCYJNBTAIMOHHO-BBIUMCIUTENbHBIA Kioacc AB2209  mist
CaMOCTOSITENIbHON pabOThl, OCHAIICHHBIII KOMIBIOTEPAMU C COOTBETCTBYIOIIMM PpACYETHBIM U
rpadUIeCcKuM IPOTPaMMHBIM 00ECIICUCHHUEM.

6. MeToauveckue peKOMeHIAIUN

6.1 MeToauyeckne peKOMEHAAIUN JJIsl MPeNnoAaBaTeJis 0 OPraHu3anumn
00y4eHuUs

OCHOBHBIM TPeOOBaHUEM K IPENOJABAHUIO AUCHUIUINHBI ABISETCA TBOPUYECKHM, TPOOIEMHO-
JIMAJIOTOBBIM MOAXOJ, MO3BOJIAIOLUIMM IMOBBICUTh MHTEPEC CTYAECHTOB K COIEP)KAHUIO y4yeOHOro
MaTepuaa.

OcHoBHast GopMa M3yueHHUs M 3aKpEIUICHUs 3HAHWN IO ATON NUCHMIUIMHE — JICKIMOHHAs,
nabopaTopHas U mpakThueckas. IlpenogaBarens AOMKEH MOCIENOBATEIBHO BBIYMTATh CTYIEHTAM
psA JIEKIMHA, B XOJ€ KOTOPBIX CJIENYET COCPEJOTOYMTH BHMMAHHME HA KIIIOUEBBIX MOMEHTAX
KOHKPETHOI'O TEOPETHYECKOI0 MaTepualla, a TaKKe OpPraHU30BaTh IIPOBEIACHUE IPAKTUYECKUX
3aHATHUM TakuM 00pa3oM, 4YTOObI aKTMBM3MPOBATH MBIIUIEHUE CTYAEHTOB, CTHUMYJHUPOBATh
CaMOCTOSITEJIbHOE M3BJICYCHHE UMM HEoOXOoIuMON HHGpOpMAalMK W3 Pa3IMYHBIX HCTOYHHUKOB,
CPaBHUTEJIBHBIM aHAIUM3 METOJOB PELICHUH, COIOCTABJICHHUE IIOJNYYEHHBIX PE3YyJIbTATOB,
(OpMyYIMPOBKY U apryMEHTAIMIO COOCTBEHHBIX B3IJIAI0B HA MHOTHE CIIOPHBIE IPOOIEMBI.

OcHOBY yu4eOHBIX 3aHATHH IO JUCLMIUIMHE COCTABISIOT JIeKUMU. B mporecce oOyueHHs
CTYJIEHTOB MCIOJb3YIOTCS PA3IMUHbIE BUJIbI YUEOHBIX 3aHATUHN (ayJUTOPHBIX U BHEAYIUTOPHBIX):
JICKIMH, CEeMUHAPCKUE 3aHATHSA, JJaOOpaToOpHbIE pabOTHl KOHCYIbTaMU U T.A. Ha mepBom 3aHATHH
10 JAHHOW y4eOHOH MUCHMIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYJECHTOB C MOPSAIKOM €€ M3Y4eHHS,
PAaCKpBITh MECTO U POJIb AUCLMIUIMHBI B CUCTEME HayK, €€ IPAaKTUYECKOE 3HAYCHUE, TOBECTU J10
CTYICHTOB TpeOoBaHuUs Kaeaphl, OTBETHTH HA BOIPOCHI.

B Xxone neKIMOHHOrO 3aHATHS TNpPEnoJaBaTeNb JOJDKEH Ha3BaTh TEMY, y4eOHBbIE BOIIPOCHI,
03HAKOMMWTBH CTYJEHTOB C IIEPEUYHEM OCHOBHOU M JIONIOJHUTEIBHOM JINTEPATYPhI 110 TEME 3aHATHSL.

Bo BcTynuTenbHON yacTH JIEKIUH 0OOCHOBATh MECTO M POJIb M3y4aeMOW T€Mbl B yueOHOMU
JUCLUIIJIMHE, PAcKpbITh €€ IPaKTU4YeCKoe 3HadyeHWe. Ecimm uuTaercs He mepBas JEKUUs, TO
HEoOXOUMO YBsI3aTh €€ TEeMy C NpeIblaylied, He Hapylias JOTUKH H3JI0KEHUS Yy4eOHOro
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MaTepuaia. Jlekuuio cieayeT HauMHaTh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMY U KPYyT TeX
BOIIPOCOB, KOTOPHBIE B €€ X07e OyAyT paCCMOTPEHBI.

B OCHOBHOIl wYacTM JEKIMH CJEeIyeT pPacKpbITh COAEpKaHHE Y4YEOHBIX BOIPOCOB,
aKIEHTUPOBAaTh BHUMAaHHUE CTYJCHTOB Ha OCHOBHBIX KaTeTOpUAX, SBJICHUSAX M Ipolieccax,
OCOOCHHOCTSIX WX MPOTEKaHUsA. PacCKphIBaTh CYIHOCTh U COACPKAHHE PA3TMUYHBIX TOUECK 3PEHUS U
HAyYHBIX TMOAXOJOB K OOBSCHEHHUI0O TeX WM WHBIX SBIeHMH U TmpoueccoB. Cremyer
apryMEHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3MIHMIO MO CIOPHBIM TEOPETHYECKUM BOIIPOCAM.
ITpuBoauTe npuUMeEpHl. 3azaBaTh IO XOAY HM3JI0KEHUS JIEKIUOHHOTO MaTepuana pUTOPUYECKHE
BONPOCHl M CaMOMY JaBaTh HAa HUX OTBET. DTO CIOCOOCTBYET aKTHUBHU3ALMM MBICIUTEIBHOM
JIESTEIIBHOCTH CTY/IEHTOB, IOBBIIIEHUI0O WX BHMMAHHSA W HMHTEpeca K MaTepualy JIEKIHH, €€
conepxanuto. IlpenonaBaTens J0KEH PYKOBOAUTH PabOTON CTYJEHTOB MO KOHCIIEKTUPOBAHHIO
JIEKIIMOHHOTO MaTtepHaja, MOJYepKUBATh HEOOXOAMMOCTb OTPaKEHHUs B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUH U3ydaeMOi TeMbI, 0CO00 BBIACIISSE KATETOPUITHBIN ammapar.

B 3akmouynTenbHON YacTy KUK HE00X0IuMO c(OpMYIHPOBATh OOIINE BBIBOABI 110 TEME,
PaCKpBIBAIOIINE COAEP)KAaHUE BCEX BOMNPOCOB, IIOCTABIEHHBIX B JeKUUU. OOBSABUTH IUIaH
OUYEPEHOTO CEMUHApPCKOTO WM JabOpaTOPHOTO 3aHATHSA, JaTh KpaTKUe PEKOMEHIAIMU IO
MOATOTOBKE CTYJEHTOB K CEeMHUHapy Wiu jabopaTopHoi pabore. Omnpenenutrb MECTO W Bpems
KOHCYJIbTAIIH CTY/ICHTaM, IT0>KEJIaBIIUM BBICTYIIHTh HA CEMUHApE C JOKIaJaMu U pedepaTaMu 1o
aKTyaJbHBIM BOIPOCAM 00CYK1aeMOU TEMBI.

[lenp nmpakTU4YeCKUX U JIaOOPATOPHBIX 3aHATHH - 00ECHeUnTh KOHTPOJIb YCBOEHUSI yU4E€OHOIO
MaTepuasa CTyJIEeHTaMH, pacllupeHue U yriayOleHue 3HaHUM, MOJyYeHHbIX MMM Ha JIEKUUSAX U B
Xolle caMocToATelIbHOW paboThl. [loBbimeHne 3¢G(EKTUBHOCTH MPAKTUUYECKUX  3aHATUI
JIOCTUTAETCS. TOCPEJICTBOM CO3/IaHUSl TBOPYECKOM OOCTaHOBKH, pacHojaramomied CTYJIEHTOB K
BBICKA3bIBAaHUIO COOCTBEHHBIX B3IUIAJIOB U CYKIEHHI MO 0OCYXJaeMbIM BOIpPOCAaM, >KEJIaHHUIO Y
CTYJIEHTOB ITOPAa0OTaTh y TOCKH MPHU PEIICHUH 3a/1a4.

[Tocne KaXgoro JEKIMOHHOrO, Ja0OpaTOPHOTO U MPAKTHUECKOTO 3aHATUSA CHENaTh
COOTBETCTBYIOIIYIO 3alMCh B JKypHalaX ydeTa MOCEIaeMOCTH 3aHATHI CTYJEHTaMH, BBIICHUTH y
CTapOCT Y4E€OHBIX TPYII MPUYHUHBI OTCYTCTBHSI CTY/IEHTOB Ha 3aHATUAX. [IpOBOAUTH rpynmoBbie U
WHAVBUAYaIbHbIE KOHCYJIBTAIIMU CTYACHTOB IO BOIIPOCAM, BOSHHUKAIOIINM y CTYJIEHTOB B XOJ€ UX
MOJATOTOBKU K TEKYIEH U MPOMEXYTOUYHOM aTTecTalliy MO Y4eOHOUN TUCIHUIUINHE, PEKOMEHI0BATh
B IIOMOII[b Y4eOHbIE U JJPyTUEe MaTepUalbl, a TAK)Ke CIIPAaBOYHYIO JIUTEPATYPY.

6.2 Meroguueckue yKazaHusl AJs 00y4alOIIMXCS 10 OCBOCHHUIO U CIHILIHHbI

CamocrosarenbHass paboTa SBIIETCS OJHUM W3 BUAOB TOJNydeHHUs 00pa3oBaHUS
00yJaromuMuUCs U HalpaBJIeHa Ha:
® J3y4yeHHE TEOPETHYECKOr0  MaTepuasia, IOATOTOBKA K  JICKIIMOHHBIM,
71a00paTOPHBIM, CEMUHAPCKUM (TIPAKTUYECKUM ) 3aHITHUSIM;
® [OJArOTOBKA K 3alllUTe JJaOOpaTOpHON pabOTHI;
® TIOATOTOBKAa K TECTUPOBAHMIO C HCIOJB30BaHHEM 00IIe00pa30BaTEIHHOTO
nopTarna.
CamocrosiTenpHast paboTa CTYIEHTOB TPEICTaBIsACT COOOM BaKHEHIIEEe 3BEHO Y4eOHOTO
mporecca, ©0€3 TMpaBWIBHOW OpraHW3alldd KOTOPOTO OOYyYalomuiicss HE MOXET ObITh
BBICOKOKBAJIN(DUIIUPOBAHHBIM BBIITYCKHUKOM.
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CTyneHT NOKeH MOMHUTh, YTO HAYMHATh CaMOCTOSITENIbHBIE 3aHATHS CIEAyeT C IEePBOro
CeMeCTpa U MPOBOJUTH UX PErylsaipHO. OueHb BaXKHO MPUIIOKUTH MAKCUMYM YCHIIUHN, BOJIU, YTOOBI
3acTaBUTH ceOst paboTaTh C MOJHOM HArPy3KOM ¢ IEPBOTO JHSL.

Kaxxaplif cTyeHT MOMKEeH caM IUIaHUPOBAaTh CBOIO CAaMOCTOSITENBHYIO PaldOoTy, MCXOAS U3
CBOMX BO3MOKHOCTEH M MPUOPUTETOB. DTO CTHUMYJIHMPYET BBHIMOIHEHHE padOThI, co3/laeT Oolee
CIOKOMHYI0 00CTaHOBKY, YTO B UTOT€ MOJIOKHUTEIHHO CKa3bIBACTCA HA YCBOEHUH MaTepHaa.

Baxxno monHee y4yecTb 00CTOSTENBCTBA CBOEH PaOOTHI, YACHUTH, UTO SIBJSETCS TJIaBHBIM Ha
JAHHOM )JTare, Kakyl MOCIeI0BaTEIbHOCTh pabOThl BHIOPATh, YTOOBI BHIMIOJHHUTH €€ JIy4Ile U C
HAUMEHBIIUMHU 3aTpaTaMHi BPEMEHHU U SHEPTHUH.

JUis T1o10TBOpHOM paboThl HEMalOBa)KHOE 3HAUYEHHE HMeeT OOCTaHOBKA, OpraHMU3alus
pabouero mecta. Hy:xHO m0OUTHCS, 4TOOBI MECTO PabOTHI MO BO3MOXKHOCTH OBLIO TMOCTOSITHHBIM.
PaboTta Ha MpUBBIYHOM MeCTe JienaeT ee Ooyiee TI0A0TBOPHOU. [IpoyKTHBHOCTE pabOTHI 3aBUCUT
OT MPaBWJIBHOTO YEPeJOBaHUS TpyAa M oTAbIxa. [lo3ToMy Kaxkable 4ac WJIM JBa CIEAyeT JAeaTb
nepepeiB Ha 10-15 mMuHYT. BBIXOAHBIE AHH JIydIlle TOCBSITHTH AKTHBHOMY OTIBIXY, 3aHSATHSIM
CIIOPTOM, MPOTYJIKAMU Ha CBEKEM BO3IyXe U T.J. Jaxke mepekiroueHue ¢ 0OHOTO BUa YMCTBEHHOU
paboThI HA IPYTON MOXKET CIIY’KUTh AKTUBHBIM OTIBIXOM.

CTyneHT [OKEH IOMHHTB, 4YTO B Iporecce OOy4YeHHS BaKHEHIIYIO pOJIb HWIpaeT
camocTosTeNbHas paboTa ¢ KHUroi. Hayuntecst paboTaTh ¢ KHUTOM — Ba)KHEUIIIas 3a]ja4a CTy/ICHTA.
be3 aToro HaBbika OyJeT 4Ype3BHIYANHO TPYJHO H3y4aTh MPOTPAMMHBIA MaTepuan, ¥ MHOTO
BpeMeHHU Oy/IeT MOTPAueHO HEPAIMOHAIBLHO. PaboTa ¢ KHUTOM CKIIaIbIBaCTCs U3 YMEHUS MOA00paTh
HEOOXOIMMBIE KHUTH, Pa300paThCsi B HHUX, 3aKOHCIIEKTUPOBATh, BHIOpPATh TJIABHOE, yYCBOUTH H
MIPUMCHHTH Ha TIPAKTHKE.

7. DoH/ OLIEHOYHBIX CPEACTB
7.1  MeToaAbl KOHTPOJISA U OLEHNBAHHUS Pe3yJIbTATOB 00yUeHUs

Jlo maTel mpoBECHHUS POMEKYTOYHON aTTECTAlMU CTYJCHT JOJIKESH BBITTOJIIHUTE BCE pa0OTHI,
MPelyCMOTPEHHBIE HACTOSIICH pabodell mporpaMMOi TUCITUTUINHBL.
Ilepeuenp 00s3aTeNBHBIX Pa0OT, BBINOIHIEMbIX B TEUEHHE CEMECTPa
* VYcrHBIN onpoc, cobeceoBaHNE
* Kypcosa pabora
¢ TecrupoBanue

7.2 IlIkaja ¥ KPpUTEPHHU OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUSs

Pe3y.]'IBTaTLI 06y‘ICHI/I${ OLCHUBAKOTCA I10 OaILHOM IKaJjic, 0asIbl HAYMCIIIOTCS CTYACHTY 11O
pe3yjibTaTaM BBITIOJTHCHUS 00s13aTEIbHBIX pa60T.

Onenka KoamuecTBo 0a/1710B

OTJINYHO ot 81 no 100

XOPOLLIO ot 61 1o 80
YJOBJIETBOPUTEIHHO ot 41 1o 60
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HEYJIOBJIETBOPUTEIIBHO 40 u meHee

7.3  OuneHo4HbIe CPeACTBA

7.3.1. Texkymuii KOHTPOJIb

Tembl 1J151 yCTHBIX ONIPOCOB

. lllkana TemnepaTyp U OCHOBHbIE pabouHe BELIeCTBA HU3KOTEMIIEPATYPHON TEXHUKH.
. OCHOBHBIE IOHATHUS U 3aKOHBI.

. CBolicTBa pabouuXx BEIIECTB HU3KOTEMIIEPATYPHOIl TEXHUKH.

. OCHOBHBIE 3aKOHBI (Ha4yajia) TEpMOJUHAMHUKH.

. YpaBHEHHE COCTOSIHUS PEaTbHOTrO rasa.

. 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.

. TepmouHaMu4eckue U Teropu3niecKkrue CBONCTBA BELIECTB.

. OcoOeHHOCTH HEKOTOPBIX BELIECTB.

9. OcHoBHbIE paboune JIMHUM JuarpaMmsel T-s quarpammsl mpu p > 0,1 MIla.
10.®a30BbIe NOrpaHUYHBIE IMHUU Ha T-s quarpamme.

11. T-s nuarpamma B 00s1acTH pabOYUX AABICHHMA.

0 3 O U KW -

12.0OcHOBHBIE TPOLIECCHI JIS MTOTYUYEHUSI HU3KUX TEMIIEPATyp.

13.IIpuHIMIT TOTYYEeHUSI HU3KUX TEMIIEpaTyp C UCIOIb30BAaHUEM ra3000pa3HbIX BEILECTB.

14.1I3MeHeHne OCHOBHBIX TEPMOJMHAMUYECKHX NApaMETPOB IPU CKATHH PEAJIbHBIX I'a30B.
PaboTa n30TepMHUECKOTO CXKATHUSI.

15.PeanbHblil poliece cxKaThs.

16.0npenenenne paboThI CkaTUsl B KOMIIPECCOPE.

17.1Ipouecc npoccenupoBaHusl.

18.TemnepaTypa UHBEpCHUHU.

19.I1pouecc pacmupeHus B 1eTaHaepe.

20.AnnabaTHOE HEOOpaTUMOE paCUIMPEHUE Ta3a ¢ COBEPLICHUEM BHEIIHEN padOoThl (BBIXJIONN).

21.IIuK1BI KPHOTEHHBIX YCTAHOBOK.

22 . neanpHble HUKIIbI HU3KOTEMITEPATYPHBIX YCTaHOBOK.

23 M nealpbHBIN UK OXJIAXKICHUS.

24 VI neanpHBIN UK COKDKEHUS.

25.KpuoreHHbIe MUKIIBI C IPOCCETUPOBAHUEM.

ITIpumep TecTOBOrO 321aHUA

1. HeoOxoauMBbIM yCIIOBUEM OXKMKEHUS ra3a sSBJSeTCs ...
=MOHWKEHUE €r0 TEMIIEPaTypPbl HIKE KPUTHUECKOM
~IOCTHKEHUE KPUTUUECKOU TeMIIEPaTypPbl

~pean3anusi CBEpXKPUTHYECKOTO LIMKJIA

~JBYXKpPaTHOE JPOCCEINPOBAHUE

2. KpuonpoaykTtsl, IojiydaeMble B pe3yJsbTare pasaeneHus sosayxa u CIII ...
=a30T, KHUCIOPOA, BOAOPOA, FeIui
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~IMOKCHU] yTIIepojia, KHCIOPO/I, BOJa, HEOH
~BOJIOPOJI, KHUCIIOPO/, BOJA, KPUIITOH
~a30T, KUCJIIOPO/I, TMOKCH]I yTIIepoia

3. A3e0TpOIHbIE CMECH...

=BenyT ce0s1 Kak MOHOBEILIECTBO

~MMeroT TeMiiepaTypHBIN TIIan

~VIMeI0T MaiyIo TemIoTy napooopa3oBaHUs
~Bce nepeuncinennoe

4. Jl51g npe10TBpALLEHUS TEMIIEPATYPHOU 3aCEUKHU ...

=Ha NPSIMOM ITOTOKE YCTAHABJIMBAETCS IIPOMEKYTOUHBIN APOCCEND
~Ha NPSIMOM ITOTOKE YCTAHABJIMBAECTCS a30THAsI BAHHA

~Ha NPSIMOM IIOTOKE YCTaHABJIMBACTCS BOAOPOIHAsI BAaHHA
~IPAMOY ITOTOK HAIPABIISIOT B OKMKUTEIIb

5. JIuTp KUIKOTO a30Ta, UCTIAPSSACH, 00pa3yeT MPUMEPHO ...
=700 muTpoB raza

~100 muTpoB raza

~1000 nutpoB rasza

~3000 nutpoB rasza

Tempbl 1J11 MOATOTOBKH K 3alIIUTE KYPCOBO# padoThI

. PeanpHbIi niporiecc cxxatusl.

. OnpeneneHue pabOThI CXKATUS B KOMITPECCOPE.

. IIpouiecc apoccenupoBaHusi.

. TemnepaTtypa uaBepcum.

. IIpouiecc pacmupenus B 1eTaHaepe.

. AnnabaTtHoe HeoOpaTUMOe PaCIIUPEeHUE Ta3a ¢ COBEPIIEHUEM BHEIIHEH paOoThI (BBIXJION).
. LIMKJIBI KPUOTEHHBIX YCTAHOBOK.

. UneanpHble HUKIIBI HU3KOTEMIIEPATYPHBIX YCTAHOBOK.
9. UneanbHbIi UK OXJIAXKICHUS.

10. MaeanpHBIM IIAKIT CKVMKEHHMS.

0 3 O U KW~

11. KproreHssle UKIIBI C IPOCCETUPOBAHUEM.
12. ®a3oBble norpaHnyHble JIMHUU Ha T-s quarpamme.

7.3.2. [IpomexxyTO4Has aTTeCTALHs

[TpomesxyTouHast aTTecTanus ooy4Jaroumxcs B GopMe 3K3aMeHa MPOBOAUTCS IO pe3yIbTaTaM
BBITIOJTHEHUSI BCEX BUAOB Y4YeOHOH paOOThI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
JUCIUIUINHE (MOJYJI0), IPU 3TOM YUUTBIBAIOTCS PE3yIbTAaThl TEKYIIEIO KOHTPOJIS YCIIEBAEMOCTH B
TedeHne cemectpa. OIEHKa CTENEeHU JOCTHKEHHsSI OOYy4arolIMMMCS IJIaHUPYEMBIX pe3yIbTaToOB
o0ydeHus MO0 AMCUUIUIMHE (MOAYJII0) MPOBOAMTCS IpernojaBaTesieM, BEAYLIUM 3aHATUS IO
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JTUCIUTIINHE (MOIYJTI0) METOZOM SKCIIEPTHOM OlleHKH. [1o mToraM nmpomMeXKyTOYHOM aTTeCTAIMH TI0
JUCIUTIIIMHE (MOJIYJIIO) BBICTABIIACTCS OIEHKA «OTIUYHOY, «XOPOIIOY», «yJAOBICTBOPUTEIHHOY» WIH
«HEYIOBJICTBOPUTEIILHOY.

IIpumepHbIe BONIPOCHI K IK3aMeHY
. lllkana TemnepaTyp U OCHOBHbIE paboyHe BellecTBa HU3KOTEMIIEPAaTyPHOI TEXHUKH.
. OCHOBHBIE IOHATHS U 3aKOHBI.
. CBoiicTBa pabouyuXx BEIIECTB HU3KOTEMIIEPATYPHOIl TEXHUKH.
. OCHOBHBIE 3aKOHBI (Hayaja) TepMOJIUHAMUKH.
. YpaBHEHHE COCTOSIHUS PEAIIBHOTO ra3a.
. 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.
. TepmoauHaMudeckre U TeIUI0(U3NIECKIe CBONCTBA BELIECTB.

0NN kAW

. OCOOEHHOCTH HEKOTOPBIX BEIIECTB.

9. OcHoBHbIE pabouue JuHUM auarpaMmsl T-s quarpammsl npu p > 0,1 MlIla.

10.®a30BbIe NOrpaHUYHbIE IUHUU Ha T-s quarpamme.

11. T-s nuarpamma B 00s1acTi pabOYUX AaBICHHIA.

12.0cHoOBHBIE NPOLIECCHI 1J1s TOTYUYEHHS] HU3KUX TEMIIEparyp.

13.ITpuHuMI TOTyYEHUs! HU3KUX TEMIIEPATyp C UCIIOJIb30BAHUEM Ia3000pa3HbIX BEILIECTB.

14.1I3MeHeHne OCHOBHBIX TEPMOJMHAMUYECKHX MapaMeTPOB IMpPHU CKATHH PEaIbHBIX Ta30B.
PaboTa n30TepMHUECKOTO CHKATHS.

15.PeanbHbII poLiece CKATHS.

16.0mnpenenenre paboThl CKATUS B KOMIIPECCOPE.

17.1Ipouecc apoccenupoBaHusl.

18.TemniepaTypa MHBEpCHH.

19.11pouecc pacurpeHus B IeTaHaAepe.

20.AmnabaTHOE HEOOPATUMOE PACITUPEHHE ra3a ¢ COBEPIIICHUEM BHEITHEH pabOThI (BBIXJION).

21.1{uKJbl KPUOTEHHBIX YCTAaHOBOK.

22 .VneanbHble HUKIBI HU3KOTEMIIEPATYPHBIX YCTAHOBOK.

23 U neanpHbBIN UK OXJIAXKICHUS.

24 neanpHBIN UK CKKEHUS.

25.KpuoreHHsle UKIIBI C IPOCCETUPOBAHUEM.

26.TeopeTrueckuil LUK TepMOCTaTUpOBaHUs (6€3 yueTa noTepsb).

27.J1eiCTBUTENBHBIN UK TEPMOCTATUPOBAHHUS (C yUETOM MOTEPH).

28111k CKMKEHUS C OTHOKPATHBIM JIPOCCETUPOBAHUEM.

29.TeopeTnueckuil LUK 0€3 yyeTa HoTepb.

30.JlelicTBUTENBHBIN LUK CKMXKEHUS C OJTHOKPATHBIM JIPOCCETMPOBAHUEM.

31.1{uKka CKMXKEHUS] C OJHOKPAaTHBIM JPOCCEIMPOBAHMEM M IPEABAPUTENBHBIM BHEIIHUM
OXJIAKICHUEM.

32.1{uKibl C NPUMEHEHUEM HECKOJIBKUX CTYIEHEW OXJIaKICHUS.

33.[{ukJ1 ¢ JBOMHBIM IPOCCEIIUPOBAHUEM U IUPKYIISIUEN APOCCETHHOTO MOTOKA.

34.CpaBHUTENbHBIE XapaKTEPUCTUKU IIUKIIOB CXKIMKEHUS BO3/yXa.

35.1IMKJITBI C IpOCCENTUPOBAaHUEM U pacIIupeHrueM padoUuero BemecTBa B AeTaHAepe.

36.1{uki cpeaHero AaBiIcHHUS.

37.1{uKJ BBICOKOTO JAaBJICHUS.

38.Ca0KHbIE UKL
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39.0XnKUTENbHBIE LIUKIIBIL.

40.1luxn ¢ JgpoccenmupoBaHMEM, pacHIMpeHueM pabodyero rasza B JeTaHAepe W
MIpeIBAPUTENbHBIM BHEIIHUM OXJIAKICHHEM.

41.1uxkn ¢ JOByMS KacKaJHOBKJIIOUEHHBIMHM JETaHIepaMHd M JAPOCCETbHOW CTYINEHBIO
OXJIQKICHUSI.

42 1Tukibl Ta30BBIX XOJIOAUIBHBIX MAIIUH (UK CTUPIIMHTA).

43 .Vlcxoas U3 MOHATHUS MOJIS Ta3a, ONPEAETUTh MJIOTHOCTh U YJeNbHBIH 00beM MpH H.y. (TIpH
T=273Kup=0,101 MIla) nns a30ota, BOAOPOAA U TEIHUA.

44.Onpenenuts IIOTHOCTb T'a3000pa3HbIX a30Ta, BojgopoAa, rexus mpu T =200 Ku p = 0,101
MIla, ecniu NpUHATH UX KaK HU7CaTbHbIC.

45.C nomomupto T-s auarpamMmbl ONPENEIUTh, CKOJIBKO «X0JI0/1a» BBIBOJUTCS U3 YCTAHOBKHU C
1 xr xunkoro azora npu p = 0,1 MIIa.

46.Kaxkoe KoIMYeCTBO TEIIOTHI HEOOXOIMMO OTBECTH OT 1 KT a30Ta pu p =

0,1 MIla nnsa ero oxnaxaenust ¢ temneparypsl 300 K 10 cocTosiHMS HAcCBIILIEHHOTO Mapa.
Omnpenenuts TeroTy (azoBoro nepexona mpu p = 0,1 MIla.

47.MomHocth HarpeBarenst 10 Bt. OnpenenuTs, CKOIBKO RKUAKOTO a30Ta UCMapUTes 3a 1 yac
paboThI BOJIOHATPEBATEIIS, TOMEIIEHHOTO B OTKPBITHINA cocy Jlproapa.

48.0npenenutsh paboTy U30TEpMUUYECKOTO CkaTHs 1 Kr Bo3ayxa a0 p2 = 20 Mlla, ecou pl =
0,1 MIIa, T1 =300 K.

49.0npenenutb, Ha CKOJIBKO OOJIbIIE COCTABIISIET OTBOAMMAS B IPOLIECCE U30TEPMUUYECKOTO
cKaTus TEIJIoTa OT 3aTPavyMBaeMoi Ha cykaTue padoThl AJIs UICATbHOTO ra3a U AJis a3oTa npu pl =
0,1 MIIa, T1 =300 K, p2 = 20 MI]a.

50.0mnpenenuTh, Kakol BKJIAJ B OOIIYIO XOJIOJAONPOU3BOIUTEIHFHOCTh HU3KOTEMIIEPATYPHOU
CHUCTEMBbI BHOCHUT IIPOLIECC NU30TEPMUUECKOTO CKATHS JIISI:

A) uaeanpHOTO rasa;

b) azora mpu p1 = 0,1 MllIa, T1 =290 K, p2 = 15 MIIa.

B) Bomopona npu pl = 0,1 MIla, T1 =290 K, p2 = 15 MIla.

51.0npenenuts, Kakoi BKJIaA B OOIIYIO XOJIOJOMPOU3BOIUTENEHOCTh HU3KOTEMIIEpATypPHOM
YCTAaHOBKHM BHOCHUT JIeTaHJep Npu pacmmpeHuu B HeM 1 kr azora ¢ pl = 1 Mlla, T1 = 300 K, p2 =
0,1 MIla, ns =0,8.

52.0npenenuTs X0J010IPON3BOAUTEILHOCTD IETaHAEpa, €CIIN PAaCXOJ Ira3a a30Ta Yepe3 HEro
G=2xr/c, T1 =150 K, p1 = 0,6 MIla, p2 = 0,15 Mlla, ns = 0,8.

53.0npenennuts KOHEYHOE 3HAYE€HNE TEMIIEPATYPHI ITPU PACLIIMPEHNN ra3a a30Ta B JAE€TaHIEpe
npu T1 =250 K, pl =1,0 MIla, p2 = 0,1 MlIla, ns = 0,8.

54.0npenenuts 100 Mapa, NOJYyYEHHYIO IPU IPOCCEIMPOBAHUM JKUIKOTO azoTa npu pl =
2,0 MlIla, p2 = 0,1 MIIa B cocTOSIHUM HACBIIIEHHS U B OXJaXKIeHHOM cocTostHuu Ha AT = 5 K.

55.0mnpenenuts s nukia Kapuo npu Tk = 300 K, Tx = 250 K, ckonbko Terjia OTBOJUTCSA OT
OXJI2XK/IaEMOT0 TeJla MpH 3arparax padotsr 1 Jx.

56.0npenenuts MUHUMAIBHYIO paboTy ckmkenus azora mpu T0 = 300 K, p1 = 0,1 MITa.

57.0mpenenuts  KOXPOUIMEHT  CXKIDKEHHs,  YICNbHBIH  pacxol  DJHEPruu |
tepmoauHamuueckuid KIIJI nig mpoctoro nukiia ¢ olHOKpaTHBIM JpoccenpoBaHueM npu p2 = 20
MlIla, ATa =5 K, qc = 5 xJI/kr, pabouee BEIecTBoO — a3o0T.

58.0mpenenuts  KOAPGUUIUEHT  CKWXKEHMS,  yAEIbHBIA  pacXxol  JHEPruu U
tepmoauHamuyeckui KITJ[ mis nukiia ¢ mpeaBapuTeIbHbIM OXJIAKICHUEM XOJOAMIBHON MalluHbI
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u npoccemupoBanueM npu p2 = 20 MIla, T4 = 230 K, AT1 = AT2 =5 K, qc = 5 x/[x/kr, pabouee
BEIIECTBO — a30T.
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Oo0pa3zen 3K3aMeHALIMOHHOT0 O1JIeTa

MHUHUCTEPCTBO HAYKHU U BBICLHIET'O OBPA30BAHHUS POCCUNCKOM
OEJIEPALIMA
®EJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEKJIEHUE BBICILIEI'O OBPA3OBAHUSI
«MOCKOBCKHH INOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKWH ITOJINTEX)
|

Qaxkynsrer XTub Kadenpa Texnnka HU3KUX TeMIepaTyp
JucuuminHa HUKJIbI KPUOTEeHHBIX CHCTEM
Hanpasnennel6.03.03

Kypc 4, rpynna 201-551, popma oO6yyeHust ouHasi

AK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. 3aK0H COOTBETCTBEHHBIX COCTOSIHHUI.

2. KpuoreHnHblie UKIIBI ¢ JPOCCETUPOBAHUEM.

3. IlpakTuueckoe 3ananue. OnpenenuTs KOHEUHOE 3HAaUCHHE TEMIIEpaTyphbl IPU PACIIUPEHUN
ra3a azora B getanzepe npu T1 =250 K, pl = 1,0 Mlla, p2 = 0,1 MlIla, ns =0,8.
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K mpomexxyTouHO# aTTecTaluu JOMYyCKAalOTCsl TOJBKO CTYJIEHTHI, BBIMOJIHHUBIINE BCE BUIBI
y4eOHO paboThl, MpeayCMOTPEHHBIE paboueil mporpaMMoil o aucuuruinie « {uKiIbl KpHOTreHHBIX
CUCTEM.

HIxanaa
Onucanue
OLICHUBAHMA

BoimonHensl Bce BUABI y4eOHOW pabOThI, MPEIyCMOTPEHHBIE Y4eOHBIM
wiaHoM. CTyJeHT JAEMOHCTPUPYET COOTBETCTBHUE 3HAHWMW, YMEHHH, HABBIKOB
NPUBEJCHHBIM B Ta0NMLAX TOKa3aTeiel, omepupyer mnpuoOpeTeHHBIMU
Otnu4HO 3HAHUSIMH, YMEHUSMH, HaBBIKAMU, TIPUMEHSIET UX B CUTYAIMsIX MOBBIIICHHON
cioxkHoctd. [Ipu 3TOM MOTYT OBITH JOIYNIEHBI HE3HAYUTEIbHBIC OIIUOKH,
HETOYHOCTH, 3aTPYAHEHUS MPH aHAJUTUYCCKUX OTEPaIHsiX, IePEHOCe 3HAHUIM
¥ YMEHHIA Ha HOBBIE, HECTAHIapPTHBIEC CHUTYAIIHH.

BoimonHensl Bce BHIBI y4eOHOW paboOThI, MPEIyCMOTPEHHbIE Y4EeOHBIM
wiaHoM. CTyleHT JeMOHCTPHUPYET HEIMOJHOE, MPaBUILHOE COOTBETCTBUE
3HAaHUW, YMEHMI, HABBIKOB NpPHUBEIECHHBIM B TaOJHMIaX IMOKa3zaTeneu, audo
€CJIM TIPU STOM OBLITH TOMYIIEHBI 2-3 HECYIIECTBEHHBIE OIIMOKH.

Xoporio

BeimonHensl Bce BUABI y4eOHOW paboOThI, MPEIyCMOTPEHHBIE Y4YeOHBIM
VYnoBnerBopu- |mmaHoM. CTyAeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHHUH, B KOTOPOM

TEIILHO OCBEILEHa OCHOBHAas, HauOoiee BaKHAs 4YacTb MaTepuana, HO IpPU 3TOM
JOMYIIeHa OJTHA 3HAYUTEIbHAsT OIMOKA WM HETOYHOCTb.

He BrimonHeH oauH miau Oojiee BUAOB yueOHOM pabOThI, IPEIyCMOTPEHHBIX
y4eOHBIM TuIaHOM. CTyZIEHT JIEMOHCTPHUPYET HETOJIHOE COOTBETCTBHE 3HAHUH,
HeynoBneTBopu- | yMEHHH, HABBIKOB TPUBEJACHHBIM B TAOJMIAX IOKAa3aTelNeH, JOMYyCKalTCs

TEJIBHO 3HAYHUTENIBHBIC OIIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHWH, YMEHHUN, HABBIKOB
10 sy TOKa3aTelNel, CTyICHT UCTIBITHIBACT 3HAUYUTEIILHBIC 3aTPYTHCHUS TIPH
OIIEPUPOBAHUY 3HAHUSMU M YMECHUSMHU MPH UX IIEPEHOCE HA HOBBIC CHTYAIIUH.

BrimonHensl Bce BHIBI yueOHOH palOThI, MpPEeIyCMOTPEHHBIE YUeOHBIM
w1aHoM. CTyJeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHIl, HaBbIKOB
NPUBEJICHHBIM B Ta0NMIAX IOKa3aTeiel, omepupyer mnpuoOpeTeHHBIMU
3auTeHo 3HAHUSAMU, YMEHUSIMHU, HaBbIKAMH, IIPUMEHSET UX B CUTYalUSAX MOBBIIIEHHON
cioxkHoctd. [Ipu 3TOM MOTYT OBITH JOIYIIEHBI HE3HAYUTEIbHBIC OIIUOKH,
HETOYHOCTH, 3aTPYJHEHHUS IIPU aHAJTUTUYECKUX ONEpALUAX, IEPEHOCE 3HAHUM
Y YMEHUH Ha HOBBIE, HECTAHAPTHBIC CUTYyalUH.

He BhimonHeH oguH unu Ooniee BUAOB Y4eOHOH pabOThI, MpeayCMOTPEHHBIX
y4ueOHBIM TIaHOM. CTYJIEHT JEMOHCTPHUPYET HETOIHOE COOTBETCTBUE 3HAHMIA,
YMEHHI, HABBIKOB MPUBEIACHHBIM B TaOiMIax IOKa3aTesei, IOIMyCKalTCs
3HAYUTENbHbIE OMIMOKH, MPOSBISAETCS OTCYTCTBHE 3HAHHM, YMEHHI, HaBHIKOB
10 psAy MOKa3aTesiel, CTYEHT UCTIBITHIBAET 3HAUUTENIbHbBIC 3aTPYIHEHUS TIPU

He 3auteno

OIICPHUPOBAHUHN 3HAHUAMHU U YMCHUAMU IIPU UX IEPCHOCC HA HOBLIC CUTYAllUU.
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