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1. Ileau 4 3a7a494 JUCHUILIHHBI

HCHBIO npenoaaBaHvsl AUCHUIIIIMHBL «TemmorexHuka» SBIIETCS OCBOCHHE OCHOBHBIX 3aKOHOB
TEPMOJMHAMUKH, HM3yUYE€HHE TEPMOJMHAMUYECKUX IPOLECCOB  OOpPaTUMBIX W  HEOoOpaTHMBIX
CTallMOHAPHBIX W HECTALlMOHAPHBIX. OcCHOBHBIE TCPMOANHAMHUYCCKUC IIPOLUCCChI B HACAIIBHBIX I'a30B.
OcBoeHHE OCHOBHBIX 3aKOHOMEpPHOCTEH TeueHHs ra3a B comiax u auddysopax HM3yuenue
TCPMOANHAMHUYCCKUX [UKIOB PAa3JIMYHBIX MPOHCCCOB HU CHCTCM IPUHOHUIIOB I[CﬁCTBHSI u
KOHCTPYKTUBHBIX ~OCOOCHHOCTEH Temio- U MaporeHepaTopos, TpaHCQOPMATOPOB  TEILIOTHI,
XOJOAUIJIIbHUKOB )41 XOJOAUIJIBbHBIX MallluH, TGHHOO6M€HHLIX arnraparoB n yCTpOfICTB,
TEIJIOMAaCCOOOMEHHBIX IMPOLIECCOB MPOUCXOMALUIMX B PA3IMYHOTO pOJa TEIUIOBBIX YCTAaHOBOK U
OTACJIbHBIX XMMHUUYCCKHX PCAKTOPAX. OcBoeHNne OCHOBHBIX 3aKOHOB TCHJIO(i)I/I?)I/IKI/I Hn TCIIJIOTCXHUKH,
METOJIOB MOJIyYeHUsl, IpeoO0pa3oBaHus, MePeAayu U UCIOJIb30BAHUS TEIUIOTHI, IPUHIIUIIOB ICHCTBUS U
KOHCTPYKTUBHBIX ~OCOOCHHOCTEH TEIIo- © MaporeHepaTopoB, TpaHc(hOpMaTOpOB  TEIUIOTHI,
XOJIOMWIBHUKOB W XOJOMWIBHBIX  MAIIMH, TEIUIOOOMEHHBIX  ammapaTtoB M yCTPOWCTB,
TEIIOMAaCCOOOMEHHBIX MPOIIECCOB MPOUCXOAAIIUX B PA3JIMYHOTO POJA TEIIOBBIX YCTAHOBOK, OTJCIIBHBIX
3MAHUSAX M COOpykeHHAX. O3HaKOMJICHHE CTYACHTOB C OCHOBHBIMU MpoOjeMaM TEIIOTEXHUKU U
TEIUIOMAacCOOMEHa, ¢ TEIUIOPU3NYSCKUMHU TIPOIECCAMU W TIOJTOTOBHTH CTYJICHTOB K H3yYCHUIO
CHEIKYPCOB, paCUeTy MPOEKTOB U BBHIMOJHEHUIO UHAUBHUIYAILHOTO MPAKTUKYMA.

3agaveii M3y4eHHsi Kypca SBISCTCS IMOATOTOBKA BBICOKOKBATH(DHUIIMPOBAHHOTO CIEIHAIMCTA,
BJIQ/ICIOIIETO HABBIKAMHU I'PaMOTHOTO PYKOBOJCTBA MPOEKTUPOBAHUEM U JKCILTyaTallMel COBPEMEHHOTO
MPOU3BOJICTBA, CTPOUTENHCTBA 3JaHUW U COOPYKEHUU MPEICTABISAIONIETO COOOH COBOKYITHOCTH
TEXHOJOTMYECKMX U TEIUIOBBIX IMPOLECCOB W  COOTBETCTBYIOMIETO  TEXHOJIOTUYECKOTO u
TCIIJIOOHECPICTUUCCKOT' O 06OPYI[OBaHI/I$I. B 3aa4u HU3Yy4YCHHA AWCHUIUIMHBI BXOAWUT TAKXKC: OBJIAACHHC
CTYJEHTaMH aHATUTHUYECKUX METOJIOB PEUICHHS 3a7ay TEIUIONPOBOAHOCTH MPU PA3TUYHBIX TPAHUYHBIX
YCIIOBHSIX, TEOpUeW MOM00Ms M €€ HCIOJIb30BAHMEM JUIsl OIMUCAHUA IPOILIECCOB KOHBEKTHBHOTO
TEIUIONEPEHOCa, METOJJaMH pacueTa CIO0XKHOI0 TeII000MeHa, B TOM YHCIe IPU U3MEHEHUHU arperaTHOro
COCTOSIHMSI ~ BEIIECTBA; O3HAKOMJICHHE C YCTPOWCTBOM U  MPOIECCAaMH, MPOUCXOSAIIUMU B
CBEPXTEIUIONPOBOAHBIX TEIUIONEPEIAONIUX YCTPOUCTBAX - TEIUIOBBIX TpyOax, TEImI000MEHHBIMU
amnmapaTtaMu, UX pacueToM, TeII0O0OMEHOM B Pa3MYHOTrO pPOAa peakTopax. B JeKnmmoHHOM Kypce, Ha
MPAKTUYECKUX 3aHATUAX W J1a0OpaTOPHOM TMPAKTUKYME MHOTO BHUMAHHS yHemisercs (PU3NYeCKUM
acreKkTaM TEOpHH  TEIUIOOOMEHa, pacCMaTpHUBAIOTCS BaXXKHBIE W MHTEPECHBIC  MPUKJIAJIHBIC
TeroGu3nUecKue 3aJaum.

2. MecTo IMCHUIUINHBI B CTPYKTYypPe 00pa3oBaTe/ibHOM MPOrpaMMbl

VYuyebHas nucuuminHa «TemmoTexHuKa» OTHOCHUTCS K o0si3aTenbHOM yactu B yueOHoM muiaHe OII
Hanpasnenuss  23.03.03 «Dkcruryatanusi TpaHCIOPTHO-TEXHOJOTHYECKHX MAIIMH W KOMILIEKCOBY» H
IpeIyCMOTPEHA JUIsl U3yUeHHs B ISATOM ceMecTpe. B TeopeTHKo-MeTo0I0rHYeCKOM U MPaKTHYECKOM
HaNpaBJICHUU OHA TECHO CBSA3aHA CO CIEAYIOIIMMH TUCIHIUIMHAMHU y4eOHOro riaHa: KoHCTpykums u
9KCIUTyaTallMOHHBIE CBOHCTBa aBToMOOMIIel, OCHOBBI TEXHOJOTMHM IPOU3BOJCTBA M PEMOHT
aBTOMOOMIEH, TeXHOJIOrMuecKHe MPOIECChl TEXHUUYECKOro OOCTYKMBAHMS M PEMOHTA IOJABHKHOTO
cocTaBa, JIBUraTeau BHYTPEHHETO CTOpPaHUs M TEXHUYECKas HKCIUTyaTalusl CUJIOBBIX arperaTtoB  JIp.

3. [lepeyeHb IIAaHUPYEMBIX Pe3yJabTATOB 00Y4YeHUSl MO JUCHHUILUIMHE (MOAYJI0), COOTHECEHHBIX €
HHIHKATOPAMH JTOCTH:KeHHs KommeTreHumii (Tabmuia 1)

Taoauua 1

Ilnanupyemble pe3y/ibTaThbl 00y4eHHs 1O
Koa mo ®I'OC HNHauKaTophl 10CTHKECHUS aucnunianne (3YB)

OobmenpodeccnoHaIbHbIE

OIIK-1. Coocoben | OIIK-1.1. Bnageer ocHoBaMu | 3HaTh:
MIPUMEHSTH MaTEMAaTHKH, (buzukwy,
€CTECTBEHHOHAYYHBIE BBIYHUCIUTENLHOMN TEXHUKH "
U OOIIEMH)XCHEPHBIE | MPOTPAMMUPOBAHUS

SHaHHA, merozel | OIIK-1.2. BnageeT | nonyuenns u nenonssosanue Tennorsy;
MaTCMaTHICCKOI'O HpO(beCCI/IOHaHbHO OCHOBHBIE 3aKOHBI U DPACYETHHIE COOTHOLICHUS

MIPOUCXOAAINUE B rasax, napax u ux CMeciax;

- OCHOBHBLIE TEPMOAUHAMUYICCKHUE TIPOLECCHI,

- OCHOBHBLI€C 3aKOHBI TCPMOAMHAMHUKH, IIPHUHIIHUIIBL




aHam3a
MO/JICIIUPOBAHHS
npodeccnoHaIbHON
AEATeILHOCTH

npoUITUPOBAHHBIMH 3HAHUSIMH U
NIPAaKTUYECKUMHA  HaBbBIKAMU B

YMEHHH pelaTh CTaHJapTHBIC
npodecCHOHAIBHBIC  3aJauud ¢
NPpUMCHCHHUEM

C€CTCCTBCHHOHAYYHBIX u
OOIICMH)KEHEPHBIX 3HaHWH,
METOJIOB MaTeMaTHYECKOTO

aHaJin3a U MOJCIIMPOBAHUA

OIIK-1.3. Buageer 3HaHUIMU
TEOPETUYECKOTO u
9KCIIEPUMEHTAIBbHOTO

HCCIIENOBAHUS 00BEKTOB

npodeCCHOHATIBHOM NesITeTbHOCTH

TEpMOIMHAMHUKH U TEIUIOIepeadH;
- Ha3Ha4YeHHWe, COCTaBbl U CBOIicTBa pabdOYMX Tel
TEIUIOBBIX JIBUTATENEH U XOJIOAUIBHBIX MAIIKH;

- OCHOBBI OIpEJCICHHS TEPMOJMHAMHYECKUX H
TEIIOU3NYECKUX CBOWCTB Ta30B, JKUAKOCTEH W
TBEPABIX TEI;

- NpUHOMOBL PabOTHl TEMJIOPHEPIeTUUECKUX H
TEIJI00OMEHHBIX YCTaHOBOK;

- OCHOBHBIE 3aKOHOMEPHOCTH TEYEHUsI Ta3a B COILIAX
u nuddysopax;

- 0COOEHHOCTH TETUIOBBIX HPOLIECCOB
9HEPrOTEXHOJIOINYECKOr0 U 000PYLOBaHHSI.

yMeThb:
- PacCUHUTHIBATH u aHaAJIM3UPOBATh
TEPMOJIUHAMUYECKUE IIPOLIECCHI B
9HEProTEXHOJIOTHYECKOM 000PYA0BaHUM;
IPUMEHATh  OCHOBHBIC 3aKOHbl U YpaBHEHUS
TEPMOJUHAMUKU JJI BBIIIOJHEHUS TEXHUYECKUX
pacyeTos;
- yMETb IOJIb30BAaTbCA  TEPMOAMHAMUYECKUMH
CXeMaMH, aAuarpamMmamu, rpadukaMy ¥ TaOJIUIaMU
TEIIO(QU3MYECKUX  CBOIMCTB  BEIIECTB M  Ta3oB
MPOBOJIUTH TEPMOJIUHAMHUYECKHI aHATU3 IPOLECCOB;
00pabaTeIBaTh pe3yNbTaThL HU3MEPEHUs u
MIPOM3BOIUTD PACUCTHI MPOLIECCOB TEIII000MEHa;
- IPUMEHATb YpaBHEHMsI TEIUIOBOIO  pacuera
TEIJIOOOMEHHBIX aIllaparos;
- pacCcuyuTHIBaTh U aHAIM3UPOBATH TEMIIEPATYPHBIE
PEXUMBI 3JaHUI U COOPYKECHUI;
paccuuThIBaTh U BHIOMPATh PallMOHAJIBHBIC CHCTEMBI
TEMIOCHA0XKEHUS, npeoOpa3oBaHus u
HCIOJIb30BaHUSA JHEPrUd, PALMOHAIBHBIC CHUCTEMBI
OXJIKICHUS M TEPMOCTaTUPOBAHH 00OpYIOBaHMS,
IIPUMEHAEMOI0 B OTPACIIH.

BJIAJETh:
- HaBBIKAMH PabOTHI ¢ OCHOBHBIMH POCCHHUCKHMH U
3apyOeXHbIMH  npuOOpamMu  JUIS  OIpeZesIeHUs
TEPMOJIMHAMUYECKUX U TEIUIO(PU3NUECKHX CBOMCTB
ra3oB, )HUAKOCTEH U TBEPJBIX TEJ;
- METO/JMKaMH COCTaBJICHHS JSHEPreTHUeCKHX H
TEIUIOBBIX ~ OAJlaHCOB  JHEPrOTEXHOJOTMYECKUX
HPOLIECCOB B HE(PTEra30BOM OTPACIIH;
- METOAaMHM pacyeTra TEIUIOBBIX PEKHMOB CHUCTEM U
00opynoBaHuUs;
- METOJaMM pacyeTa MPOILECCOB TEIUIONepeaadyn |
TEIUIOOTIaYH.




4. O0beM IMCHUIIMHBI M BUIbI YUeOHOH PadoThI

Taoaunma 2
Bcero CemecTpsl
Bup y4eOHoii padoThI yacos/3a4.el. 3 5
[0J010) 300 0P0 300

AyauTopHbIe 3aHATHUS (BCEro) 51 20 51 20
B ToMm unce:
Jlexnuu 34 8 34 8
[TpakTryeckue 3aHATHS 17 6 17 6
CeMuHapbl
JlabopatopHbie pabOThI 6 6
CamocTrosiTe/ibHasi padoTa (BCero) 129 160 129 160
B ToMm uncie:
Kypcoas pabora (mpoekT)
PacuerHO-Tpaduueckre paboThI
UTP
Pedepatsl
Jlokmnassl
H(unu) opyeue 6udvl camocmosmenvHol pabomol.
[ToxroToBka K 1a00paTopHBIM paboTam 65 65
IToaroToBka K MpakTHYECKUM 3aHATHSIM 90 65 90 65
[ToxroroBka K 3auéty 30 30
[TonroToBKa K 9K3aMeHy 39 39
Bujg oryerHocTH 3K3aMeH 3auer IK3aMeH 3ader
Obmas Bcero B uacax 180 180 180 180
TPYA0EMKOCTh
M CHHILTHHBI Bcero B 3a4. eqxnHAIIax 5 5 5 5




5. Conep:xanue TUCHUNINHBI

5.1 Pa3)1e.11u ANCIHHUIIJINHBI 1 BH/BI 3aHATHI

Tabimuna 3
Yacel
Ne HaumenoBanue pa3aea Hacel NPAKTHYECKHX Yacer Bcero uacos
JIEKIMOHHBIX (ceMMHApCKHX) J1200paTOPHBIX
n/m | JMCUMIIMHBI IO ceMecTpam - ! ausTHil
3aHATHH.
0P0 | 390 | OPO | 300 | ODPO | 300 | OPO | 39O
1 OcHOBHbIE IOHATHUSA U
MOJIOKECHUS TEPMOIMHAMHUKH. 4 9 5
2 TemioTa u TEMIOEMKOCTH rasa.
Buytpennsist sneprus. Pabota.
3 IlepBblii 3aKOH TEPMOIMHAMUKH.
OHTaidbnMs. DHTPOIHUSL. 4 2 5
4 BTopoii 3ak0oH TEpMOUHAMUKH.
Kpyrosslie mpomeccsl.
TepMoanHaMUYeCKUEe MPOIECCH
5 | uxeasbHBIX Ta30B B 3aKPHITHIX
CcUCTEMax 4 2 6
4 3 3 6
6 Juddepenumanpuble
YpaBHEHUS TEPMOJAMHAMUKH.
TepmoanHaMHYECKUE TIPOLECCHI
7 | B peanbHBIX T'a3ax U Mapax.
CaolicTBa peajbHbIX Ia30B. 4 2 6
TepmoanHaMuKa IOTOKA.
8 | Ucreuenue u npoccenrpoBaHue
ra30B U MapoB.
X0NoIUIIbHbIE MAIIUHBI U
9 | kommpeccopa. L{uks 4 2 6
TEIJIOCUIIOBBIX YCTAHOBOK.
10 | TermmooOmen.
11 | TemnonpoBoaAHOCTS. 6 5 o
12 | KOHTaKTHBIN TEIIIOOOMEH.
13 | KonBekTHBHBII TennoooMeH
14 | TennooTnaya.
Tennonepenaya. CnoxHbIit 4 4 2 3 3 6 6
15 | remnoo6men. Maccoo6met.
16 OCHOBBI TEIUIOBOTO pacyeTa
TEIMJIOOOMEHHBIX aIapaToB.
TerurosHEepreTHYecKue 4 3 7
17 | ycTaHOBKM M TpPOMBIIIJICHHAS
DHEPTeTHKA.
HUTOI'O: | 34 8 17 6 6 51 20




5.2 JIeKIMOHHBIE 3aHATHSA

Taoauua 4
Ne HaumenoBanue pasjaeia
Conep:xanue pasaesa
n/n JTUCIHUILINHBI
1 2 3
[Ipenmer TtexHuuyeckoil TepMmoaunHamuku. IlonsTHe pabouero
Tena. BenuuuHbl, onpenensonue COCTOSIHUE ra30B UX OCHOBHBIE
apaMeTphl. TepmoauHamuueckast cucremMa u
1 OCHOBHEIE TIOLSTHS 1 TEPMOJMHAMHYECKUE TapaMeTpbl COCTOsIHUA. Teruora u padora
I10JI0XKEHUS TePMOAMHAMUKH. | KaK (dopmbl epeaaun 3Hepruu. MneanbHele ra3pl 1 UX OCHOBHBIE
3akoHbl. (OCHOBHOE ypaBHEHHE KHHETHUYECKOM TEOpPUM TIa30B.
3akonsl boitns — Mapuotra, ['eit-JItoccaka, [llapnga. Cmecu
UJEAIBbHBIX T'a30B.
Tenora 1 TEIIOEMKOCTb ra3a IpH OCTOSIHHOM 00bEME U
Temnora 1 TEMII0EMKOCTD MIOCTOSIHHOM JIaBJI€HUHU 3aBHCUMOCTH TEIJIOEMKOCTH OT
ra3a. BHyTpensss sHeprus. | temneparypsl. TennoéMKocTb ra3oBbix cMeceit. OrnpeeneHue
2 B T O
Pabora. BHYTpeHHeH 3Hepruu. Pabora pacmvpeHus.
. CyImHOCTh NEPBOro 3aKOHA TEPMOJIUHAMUKH U €r0
[IepBb1it 3aK0H y p pMOZ
AQHAJIMTUYECKOE BhIpaKeHUEe. DHTanbnud. JHTponus. PV-u TS-
3 | TepMOJIMHAMMUKH.
JUarpamMMmabl.
OHTanbNusl. DHTPOIHS.
Bropoii 3akoH
N3menenue coctosiHus razoB. CyIHOCTh BTOPOTO 3aKOHA
TepMoanHamMuKu. Kpyroseie
4 POTIECCH TEPMOJMHAMUKH. TepMOIMHAMUYECKHE LIUKIIbI TEIUIOBBIX
P ' mamuH. [lukn Kapho. PerenepaTuBHbIN UK. DKCEprusi.
OcHOBHBIE TEPMOIMHAMUYECKHUE MPOLIECCHI B ra3ax napax u
TepMoanHaMHuecKue
cMmecax. O01re MeTOIBI UCCIIETOBAHUS.
IIPOLIECCHI UCATIBHBIX T'a30B . . . .
5 N30Xx0pHBIH, N300apHBIN, U30TEPMUYECKUH, aTna0aTHBIH,
B 3aKpPBITBIX CHCTEMAaX o
MOJIUTPOIHBINA TPOLECCHI.
JMuddepenunanbHbple ypaBHEHNS BHYTPEHHEH SHEPIUH,
6 Huddepenunanbuble SHTPOINH, SHTAIBIIMU U TEIUIOTHI MPH Pa3IMYHBIX KOMOMHAIMIX
YpaBHEHMsI TEPMOAMHAMMKH. | HE3aBUCUMBIX nepeMeHHbIX P,V,T. Jludpdepenunaibabie
YpaBHEHMsI TEIJIOEMKOCTH paboyuXx Tell.
ITaps1, ocHOBHBIE onpenesieHns. Boxsnou nap. [Iponeccer
napoo6OpazoBanus B PV- u TS- quarpammax. OCHOBHBIE
TepMoanHaMHuecKue
XapaKTepUCTHKHU BIaXKHOro Bo3ayxa. [lonstue 00 ypaBHeHue
IIPOLIECCH] B PEANIBHBIX T'a3ax .
7 . Bynkanosuuya-Hosukosa u boronro6osa-Maiiepa.
n napax. CBOMCTBa
Bnaroconepskanue, abCoJII0OTHAs 1 OTHOCUTENbHAS BIaYKHOCTb.
peaJIbHBIX ra30B.
H-d nmarpamma Bia>xHOTO BO3ZyXa.
YpaBHEHME NIEPBOro 3aKOHA TEPMOJIMHAMUKH Ul TOTOKa. Pacuer
mpolecca UCTEYeHHs BOJSHOrO Mapa ¢ moMouibio h-s quarpamm.
JlefiCTBUTENBHBIN NpoliecC UCTEUEHNUs ra30B U napoB. OCHOBHBIE
TepmounamuKa HIOTOKA. | 3axOHOMEPHOCTH TEUeHHsI Ta3a B comiax u auddysopax.
8 Hcreuenue 1| JlpoccenupoBanue Ta3oB U mapoB. Ilonstue 06 »sddekre
APOCCEIMPOBAHUC  Ta30B  H | Jskoyms-TomcoHa. TepMonnHAMHUYECKUI aHAIN3 MPOIECCOB B
11apoB. KOMIIpeccopax  Kjaccuukanuss W NPUHUMN  JeHcTBUSA
KOMITPECCOPOB. DKCeprust MoToka pabovero Tea.




3

]_II/IKJ'IBI TCIIJIOCUIIOBBIX
YCTaHOBOK. XOJIOMIIbHBIE
MaIllMHBI U KOMITpEeccopa.

Tepmonunamudeckass 3¢pGEKTUBHOCTh IUKIOB. jaeanbHble
UUKIbl. [{MKIbI TOPUIHEBBIX ABUTATENIC BHYTPEHHEIO CrOpaHusl.
CpaBHUTENIBHBIN aHAIN3 TEPMOJUHAMUYECKUX IUKIOB. L[[MKIIbI
ra3oTypOMHHBIX W MAPOTYpOMHHBIX yCTaHOBOK. L{ukier KapHo u
PenkunHa Ui HachllleHHOro miapa PereHepatuBHbIC LUKJIBI.
XoNMonuIbHbIE M KPUOTCHHBIE YCTaHOBKH. TpancdopmaTops
TEIUIOTHI. ks XOJIOTMIBLHBIX YCTaHOBOK H
TepMOTpaHcHOpMaTOpOB. Kinaccudukanus XOJIOJUIBHBIX
YCTaHOBOK.

10

TemioooMeH.

Crioco6s1 nepenaun TemaoTsl OCHOBHBIC TIOHSATHS U OTIPEICICHUS
Teopun TerooOMeHa. CrocoObl mepenaun TerioThl. CloKHBIN
teriooOMeH. KauecTBeHHbIE XapaKTepUCTUKHU IepeHoca
TEIJIOTBHI.

11

TCHHOHpOBOI[HOCTB.

3akoH Dypre. Koaddurment TETUIONPOBOTHOCTH.
TernonpoBOAHOCT,  OAHOCIOWHOW, MHOTOCIOMHOM, TIOCKOM
MAJTUHAPUYECKOW M cepruecKkod CTEHOK MNpHU TOTPaHUYHBIX
ycinoBusix 1 poma OxnaxkjaeHue, HarpeBaHUE HEOTPAaHUUEHHOU
IUIACTHHBI, MUJIWMHAPA W [Iapa MpU TPaHUYHBIX yciaoBusx 1,2,3
pona.

12

KoHTakTHBIH TEMIO00MEH.

OcobeHHOCTH nepeaadyun TCIJIOTHI IIPU B3AUMHOM KOHTAKTC JIBYX
TCII. KonTakTHOC TECPMHYCCKOC COITPOTUBJICHHC.
HCCTaI_II/IOHapHHﬁ MponecCC TCIUIOIPOBOJIHOCTH.

13

KoHBeKTHBHBINA TELTOOOMEH

OCHOBHO 3aKOH KOHBEKTUBHOTO TEIJIOOOMEHa. Y paBHEHUE
Hrerorona-Puxmana. Koaddumment Termnoornaun.
Juddepenumansabie ypaBHeHus Teruooomena: HaBbe-Crokca -
ypaBHEHHE ABUKEHUS BSI3KOM kuakocTH, Pypre — Kupxrododa-
YPaBHEHHE TEIUIONPOBOJAHOCTH JUIsI IOTOKA IBHKYILENCS
xuaKocTu. OCHOBBI TEOpHUH 110100Ms1. OCHOBBI TEOPUHU TOJO0US.
[TonsiTHE O MeTOJIe aHaNM3a PAa3MEPHOCTEH TEOpHH MOJ00US.
Kpurepunansueie ypaBHeHUs. PU3HMYECKUI CMBICIT OCHOBHBIX
KpUTEpHEB 110100us1.

14

Temnoormaua.

TennooTtaaya npu BbIHYKJIEHHOM JABUXEHUU KUIAKOCTH.
Koaddunumentst Temnoornauun. Temnoornaua npu €CTeCTBEHHOM
KOHBEKUMHU. Temnooraaya npu U3MEHEHUH arperarHoro
COCTOSIHUS BelecTBa. Termioo0MeH py KOHICHCAINH ITapoB.
TermoBoi nmotok. [NOTHOCTH TEMIOBOTO MOTOKA.

TemooOMeH u3nyyeHueM. TerioBoil OanaHc JTy4UCTOro
teruioobmeHna. 3akon Credana-bonsiiMana. AGCOIIOTHO YepHOE
Temno. TernmooOMeH U3IIy4eHHEM CUCTEMBI Te1 B a0COIOTHO
IIPO3PaYHOM Cpele.

15

Tenmonepenaya.  ClOXKHBIN
Terroo0MeH. MaccooOMeH.

Temonepenada MexXIy IByMs KHIKOCTIMHU Yepe3
pa3IeIIoNIyI0 UX CTEHKY. Teruonepenaya yepes miocKyro,
[UIMHIPAYECKYI0, CPEPUUECKYIO M OPEOPEHHYIO CTEHKH.
Koaddumnment Ternonepenaun. Tennosas nzonsius. OCHOBBI
MaccooOMeHa




16

OCHOBBI TEIJIOBOTO pacuera
TEIUIOOOMEHHBIX alIaparoB.

Tumbl TerI00OMeHHBIX anmnaparoB. PacueTHble ypaBHeHuUs. Buibl
TEIUIOBOTO pacyera.

17

Tennosneprernueckue

YCTaHOBKH U IIPOMBIIIJICHHAA

SHEPIeTHKA.

Bunel coxuraemMoro TOIUIMBa M €ro XapaKTepUCTHKHU. TBeproe
KHUJIKOE M Ta3000pa3HOE TOIUIMBO. OJIEMEHTAPHBI COCTaB
toruiBa. Temnora cropanus. YcinoBHoe TomiuBo. [IpuBeaennbie
xapakrepuctuku.  Knaccudukamus — TormmmB.  [IpoOGiiemsr
HKOHOMHUHU.

ITapoBoii KOTEII U €ro OCHOBHBIE 31eMeHTHL. [I0BepXHOCTH
HarpeBa nmapoBoro kotjia. TemioBoi 6ananc koraa. KIT/[ kotia.
TexHomornueckas cxema KOTeJIbHOM yCTaHOBKU. [Ipumenenue
TEIUIOTHI B OTpaciu. Bo3o6HOBIsSIeMble U HEBO30OHOBIISIEMbIE
UCTOYHUKHU HEepruu. OCHOBHI 3HEprocoepexkeHus. Bropuunsie
sHepreTrueckue pecypcbl. OCHOBBI SHEPrOTEXHOJIOTUH.
Terutonepenayda 3arry0JIeHHBIX TPyOOIIpoBOOB. TemmoooMeH B
OypsILIKXCS, SKCILTyaTallMOHHBIX U HAarHETATEIbHBIX CKBAXKMHAX

5.3 JlaGopaTopHbie 3ausiTus (390)

Taoauna 5
Ne HaumeHnoBanue pasena HanmeHnoBaHnue 1a00paTOpHbIX padoT
/i AUCUHMILINHBI
IlepBblii 3aKk0H . N
[TepBslii 3aKOH TEPMOAMHAMHUKY B IPUMEHEHUH K PEIICHUIO OJJHOU
1 | TepMOIMHAMUKH.
U3 TEXHUYECKUX 3a7a4
OHTanbnus. JHTPONHS.
2 | TepMomuHAMHYECKHE Omnpenenenne mapaMeTpoB BIAKHOTO BO3AYXa
IPOIIECCH] B PealbHbIX
3 | rasax u napax. ColictBa | MccnemoBanue npoiecca HCTEYEHHUS U3 CY>KUBAIOIIETOCS COTUIA
peabHBIX T'a30B.
4 | TemonposoaHOCTS. Onpenenenue ko3 duiueHTa TenaonpoBOHOCTH
TETUIOM30JIIMOHHOT0 MaTepraa (METO T IFITHHAPHYECKOTO CII0s)
5 KoHBeKTHBHbIH Omnpenenenue kodpuimenTa TEIO0TAAYH PU CBOOOTHOM
TeMI000MeH KOHBEKIIMH (METOJ CTPYHBI)
HccnenoBanue mporeccoB TEII000MeHa Ha TOPU30HTAIEHOM
6 | TemmooTnaya.
TpyOOIpOBOJIE
7 Temonepeaya. Temonepenaya npy KOHBEKIMU U 001yBe cTepxkHs (Peanvhas)
8 | Cnoxmeii  TemmooGmen. | L€IVIONEPEIada Py KOHBEKIMK U 00/1yBe paauaropa (Pearbnas)
9 | Maccoo6men. Termonepenaya npu KOHBEKIMH M 00ayBe mapa (Pearvras)
10 Temonepeaaya npu KOHBEKIIMU 1 00yBe T1acTuHbl (Peanbrast)
11 OCHOBBI TETJIOBOTO HccnenoBanue TpyO4aToro termaooOMeHHuka (Peanvuas)
pacuera TermI000MEeHHBIX
12 anmnapaTos. HccnenoBanue miacTHHYATOTO TEIII00OMeHHHKA (Peanbhas)




5.4 IlpakTyeckue (CeMUHAPCKHUE) 3aHITUSA

Ne HaumenoBanue pasjiea HaumeHoBaHue J1a00paTOPHBIX padboT
n/o JUCUHUILITHHBI
OcHOBHBIE IOHATHUSA U W neanbHble ra3bl 1 NX OCHOBHBIE 3aKOHBI. OCHOBHOE ypaBHEHHE
1 | nonoxenus KMHETUYECKOM Teopuu ra3oB. 3akoHbl boins — Mapuotra, I'eii-
TEPMOJMHAMUKHU. JIroccaka, [llapns. Cmecu nieabHbBIX ra3os.
TemioTa u TernoéMKOCTh | . TennoéMKocTh ra3oBbIX cMeceil. OnpeneneHnue BHYTPEHHEN
2 | ra3a. Buyrpenssis sHepruu. Pabota pacimmpenus.
sHeprus. Pabora.
Hepeyili saxon Ontanenus. DuTponus. PV-u TS- nuarpammer.
3 | TepMOIMHAMUKH.
OHTAIBNUS. DHTPONUS
Bropoi1 3akoH TepmoauHaMHuuecKe HUKIbI TEIIOBEIX MamuH. [{ukn Kapho.
4 | TepMOAMHAMUKHU. PerenepaTuBHbIN UK. DKCEprus.
Kpyrosslie mpomeccsl.
TepmoanHamuueckue . . . .
W30xopHbIii, 1300apHbIN, U30TEPMUYECKUN, aTua0aTHbI,
5 TpOLICCCRI HACATILHBIX TTOJTUTPOIHBIN MPOIECCHI.
ra3oB B 3aKpBITBIX
CUCTEMAxX
Juddepennmansaee
6 | ypaBHeHHUS JuddepenunanbHble ypaBHEHHUS TEINIOEMKOCTH paboymX Tell.
TEPMOJMHAMUKHU
TepmoanHamuueckue
7 | TPOTIECCHI B PEATTbHBIX OcCHOBHBIE XapaKTEPUCTUKH BIIaXXHOTO Bo3ayxa. [lonsTue 06
ra3ax u napax. CoiictBa | ypaBHeHue Bynkanosuua-HoBukoBa u boromto6osa-Maiiepa.
peaJIbHBIX ra30B.
TepmonnHamuka notoka. | OCHOBHBIE 3aKOHOMEPHOCTH TEUEHUS I'a3a B COIUIAX U
3 Hcreuenne u mud¢y3opax. IpoccenupoBanue razos u napos. [lonstue 06
npoccenupoBanue ra3oB u | apdekre Jxoynsa-Tomcona. TepmonnHamudeckuil aHamus
1apOB. IIPOLIECCOB B KOMIIPECCOPaxX
[{MKJIIBI TEMIOCUIIOBBIX ukss! ra30TYypOMHHBIX U TAPOTYPOUHHBIX YCTaHOBOK. LIMKIIbI
9 yCTaHOBOK. XosoawibHble | KapHo n PenknHa juist HacelneHHOro napa PerenepaTtuBHbie
MAIIMHBI U KOMIIpECCOPA. | HUKJBL. XOJOJWIBHBIE U KPUOTEHHBIE YCTaHOBKH.
TpanchopmaTopsl TEMIOTHI.
10 TeroobmeH. CrocoObr  mepemauu  TeIUIOTHL.  CIIOKHBIM  TEIUIOOOMEH.
KauecTBeHHBIE XapaKTEPUCTHKHU IEPEHOCA TEIIOTHI.
TermnonpoBOAHOCT  OAHOCIOWHOW, MHOTOCJIOMHOM, IIJIOCKOH
UWIMHIPUYECKOH U c(hepruueckoi CTEHOK NpHU MOTPaHMYHBIX
TemnonpoBoAHOCTS. ycrnoBusix 1 poma OxulaxaeHue, HarpeBaHHWE HEOIPaHUYEHHOMN
11 IJJACTUHBI, WIMHIpPA W IIapa OpU T'PaHWYHBIX yciaoBusax 1,2,3
pona.
. KoHnTakTHOE TEepMuueckoe conpoTuBieHue. HecrannoHapHbIN
KoHTaKTHBIH TemmooOoMeH.
12 MPOIIECC TETUIOTPOBOTHOCTH.
KoneeKTHRHLIH Huddepennnanbubie ypaBHeHHs Teruiooomena: Hasbe-CTokca -
13 | TennooGmen ypaBHEHHE JBUKEHUSI BSI3KOM kuIKocTH, DPypre — Kupxrododa-

ypaBHEHUE TEIIONPOBOJAHOCTH ISl TIOTOKA JBUKYILIEHUCS
XKUIKOCTH. OCHOBBI TeoprH mo00usi. OCHOBBI TEOPUH MTOA00OHS.




Termoomaqa HpI/I N3MCHCHHUU aneFaTHOFO COCTOAHUA BEIICCTBA.
TennooOMeH py KOHICHCAIMH MTapoB. TerioBoi MOTOK.

14 TenmooTrnaua. IImoTHOCTH TEMIOBOrO IIOTOKA.
TennooOomen nznydenueM. TemnaoBoit 0agaHC JIyIUCTOTO
teriooomeHa. 3akon Credana-bonbiimana. AGCoIIOTHO YepHOE
TEJO.
Termmonepenayva.
CloskHBI  Teroo6Men. | TEIIIONEPENaYa Y€PE3 MIOCKYIO0, HMIMHAPUYECKYIO, CHEPUUECKYIO
15 | Maccoo6men. u opebpennyro crenku. KoadduruenT rermnonepenayn. TermoBas
W30JISILIHSL.
OCHOBBI TEIJIOBOTO
Pacuernbie ypaBuenust TA. Buasl TermoBoro pacuera TA.
16 | pacdera TermI000MEHHBIX
anmaparos.
TBepaoe xuakoe 1 ra3000pa3zHoe TOIUIMBO. DIIEMEHTAPHBIN COCTaB
Tennosneprernyeckue
CTAHOBKH 4 | TOTITHBA. TemoTa cropanus. Y cioBHoe ToruinBo. [IpuBenennbie
Y xapakTtepuctuku. Knaccugukamus rornus. [TapoBoii koTen u ero
17 | npoMbIIeHHAS
OCHOBHBIE 371eMeHThI. [IoBepXHOCTh HarpeBa MapoBOro KoTJa.
DHEPTeTHKa.

Temmosoii 6ananc korina. KIT/ xorna. Texnonornueckas cxema
KOTEJIbHOM YCTaHOBKU. lIpuMeHEeHNE TEIIIOTHI B OTPACIIH.

6. CamocTosiTeJibHAsI pad0oTa CTYJIEHTOB 0 IMCIUILIAHE

6.1 BOl'lpOCbI AJIA CAaMOCTOATEJIBHOIO H3YYCHUA

Ne
o/ Bonpocsl
1 WneanbHble ra3bl U UX OCHOBHBIE 3aKOHBI. (OCHOBHOE YpaBHEHUE KMHETHYECKON TEOPUH
ra3oB. 3akoHbl boiins — Mapuorra, ['eit-Jlroccaka, Hlapas. Cmecu ujeanbHbIX ra3os.
2 TennoTa 1 TeMI0EMKOCTb r'a3a MPHU MOCTOSIHHOM 00bEME U TIOCTOSIHHOM JIaBJICHUU
3 JlefcTBUTENBHBIN MTPOLIECC UCTEYEHMSI Ta30B U apoB. OCHOBHBIE 3aKOHOMEPHOCTH
Te4eHus rasa B comiax u auddyzopax. JlpoccenupoBaHue ra3oB U Mapos.
XoJlIoAUNIbHBIE U KPUOTEHHBbIE YCTaHOBKU. TpaHchopmaropsl TemaoThl. [{ukisl
4 XOJIOAUIIBHBIX YCTAaHOBOK U TepMoTpaHchopmaTopoB. Kiaccupukanus Xono uinbHbIX
YCTaHOBOK
5 Cnioco6bl nepeauu Tena0Tsl OCHOBHBIE MOHSTHS U OTIPEICNIEHUS] TEOPUH TEIIO0OMEHA.
6 Oco0eHHocTH nIepeauy TEIUIOThI TPU B3aUMHOM KOHTakTe 1ByX Tel. KoHTakTHOE
TEPMHUUYECKOE COIPOTUBIICHUE.
OcHoBbl Teopuu no1o0usi. OcHOBBI TeopuH 1noaodus. [lonsTHe 0 MeToe aHaTN3a
7 pa3zMepHocTeit Teopun noaodus. Kpurepuansusle ypaBHeHUs. OU3NUECKHUI CMBICIT
OCHOBHBIX KpUTEPUEB MOI00MUSL.
Tennmoobmen uznydenneM. TernoBoit OangaHc JiyqucToro Temiooomena. 3akon Credana-
8 Bonbiimana. A6conmoTHO yepHOe Te0. TermooOMeH n3my4yeHueM CUCTEMBI TeT B
a0COJIIOTHO IPO3paYHOM cperie.
Koadduuuent reruonepenaun. TernoBas u3omsaus. THITBI TEIUIOOOMEHHBIX aliaparos,
9 KUITSITUJILHUKOB U nojiorpesaresieil. OCHOBBI TEIIOBOTO pacyeTa TeII000MEHHBIX
anmnapaTosB.
10 Tennora cropanus. ¥YcnosHoe ToruBo. [IpuBenennsie xapakrepuctuku. Kiaccuduxarms
ToruB. [Ipo6iieMbl SKOHOMHUH.
11 | OcHoBBI MaccooOMeHa
[TpumeHeHue TemIoThl B oTpaciau. Bo3oOHOBIIsIEMbIE U HEBO30OHOBISIEMbIE HCTOYHUKH
12 | sneprun. OcHOBBI SHeprocOepexenns. Bropuunsie sHepreTuyeckue pecypcbl. OCHOBBI

OHCPIOTCXHOJIOTUH.




6.2 Tembl pedepatoB

1. TexHuueckas TepMOJMHAMMKA KaK TEOpETHUYECKass OCHOBAa CHUCTEM  HHeproodecrnedeHus
(Temnoroil, 3nexkTposHeprueil U xonoaom). IloHATHS O TepMOIMHAMUYECKMX CHCTEMax, MapameTpax
COCTOSIHUSI, PABHOBECHBIX M HEPABHOBECHBIX IIPOLIECCaX.

2. OmnpeneneHue MNOHATUH TEPMOJMHAMMYECKONW CUCTEMBI M OKpYyXkarouiel cpeabl. DyHKIUH
COCTOSIHUSA M (PyHKIMM IIpoIiecca.

3. YpaBHEHHE COCTOSHHS HICAIbHBIX Ta30B. Tepmuueckue KOID(UIMEHTHI M COOTHOLICHHE
Mexny HuMU. IlepBblli 3aKOH TEPMOJMHAMMKM KAaK 3aKOH COXPAaHEHUS M INPEBpAILECHUs SHEPrUu.
Temnora u pabora - Gopmbl nepeaayn 3Hepruu. [IpUHIMI SKBUBAJCHTHOCTH TEIJIa U MEXaHHMYECKOU
paboTHI.

4. ®opMyJauUpOBKH IEPBOIO 3aKOHA TEPMOJMHAMHMKU. BHYTpEHHssI SHEprusi U €€ CBOWCTBA.

OHTAJIBIIUY U €€ CBOMCTBA.

5. Buapl paboT TEepMOMEXaHMYECKOW CHCTEMBl M CBS3b MeXay HuUMHU. [lepBblii 3aKoH
TEPMOJMHAMMKH JIJISl CTALIMOHAPHOT'O TIOTOKA MacCCBhI.

6. OmpeneneHue u300apHOW U HM30XOPHOW TEIIOEMKOCTEH, BBIBOJ YpaBHEHUS IS HX
cooTHoweHus. Onpeznenenue TeIIOEMKOCTH. PasMepHoOcTh TeroeMkocTe. COOTHOLIEHHE MacCOBOH,
MOJIbHOM U 00bEMHOM TerioeMKocTel. TemioeMKocTh nieanbHbIX ra30B. Y paBHeHue Maiiepa.

7. MonexkynsapHO-KMHETUYECKAsh TEOPHUS TEIJIOEMKOCTH Ta30B. 3aBHCHUMOCTb TEINIOEMKOCTH
UCaTbHOTO ra3a OT Temreparypel. Dopmyna DWHIITEHHaA JUIs pacdera KojeOaTeIbHBIX CTETeHEH
cBOOOBL.

8. BHyTpeHHSS 3HEprus M SHTAJIbNUA UACATBHOro ra3za. Tabyiuibl TEPMOJUHAMUYECKUX CBOWCTB
UJCAIBHBIX Ta30B. OCHOBHBIE IIPOLECCHI UIEATIBHBIX Ia30B.

9. BbIBOJ] COOTHOIIEHMIA /I OTHOCHTEIBHBIX 00BEMOB U JIABJICHUHN ISl aInabaTHOTO IMpolecca ¢
Y4€TOM 3aBUCUMOCTHU TEIUIOEMKOCTH OT TEMIIEPATYPHI.

10. Ilonstue 006 oOpaTMUMbIX M HEOOpaTUMBIX Ipoleccax. Bropoe Hadamo TepMOAMHAMUKH.
DopMyIMPOBKH U aHAIUTHYECKOE BhIpakeHue. Murerpan Kinaysnyca.

11. Onpenenenue 3uTponuu. BeiBoa popMyJibl s pacueTa U3MEHEHHUS SHTPOIIMU B IIpoLeccax
¢ uneanbHpiMu razamu. KITJI mpsimoro muxia KapHo M TeopeTHUYecKHil XOIOIMIbHBIM KOA(POUIHUEHT
uukia Kapao.

12. IlepBas u BrOopas Teopembl KapHo. l3MeHeHMe SHTponuu B HEOOpPaTHMBIX Mpolieccax.
OHTPONUUHBIM METOJ TepPMOJAMHAMUYECKOTO aHaju3a JJs Ipoliecca TEIooOMeHa B KOHJEHCATope
IITY.

13. HM3meHeHue DSHTpOonMM B  HEOOpaTMMBIX  MpoIeccax. OJHTPONUNHBIM  MeToA
TEPMOJIMHAMHUYECKOT0 aHaJIN3a JIjIsl IPOLIECCOB pacIIupeHus (B TypOHHE) U CkaTus (B KOMIIpECCOpe).

14. T,S - qmarpamma u ee cBoiictBa. Tepmonuuamudeckue mukibl B T,S - quarpamme. [TorsTHE O
CpPEIHEUHTETPAJIBHOM TeMIIepaType MOABOJa U OTBOJA TEIIOTHI.

15. Bo3pacranue SHTpONHUU HM30JIMPOBAHHOW cucTeMbl. CBOWCTBA SHTPOMHUHU. AHAIUTHYECKOE
BBIPaXEHHE BTOPOTO 3aKOHA TEPMOJIUHAMHUKH.

16. Cmecu uneanbHbiXx Ta3oB. OcHoOBHBIE ompenencHus. CrocoObl 3aaHUs COCTaBa CMECH.
VYpasaenue cocrossHusa Knaneiipona-MeHeneesa uisi CcMeECH MI€aIbHBIX Ta30B.

17. Pacdyer TepMOIMHAMMYECKHUX CBOMCTB HJACAIBHBIX TIa30B IO CBOWCTBAM KOMIIOHEHTOB.
OHTpOIUs CMECH UI€AIbHBIX Fa30B.

18. Cmecu peanbHbIX ra3oB. Kamopuueckue s¢dexts cmemenus. OnpeeneHne KaJopuuecKux
3¢ dexToB cMemeHus 1o 00beMHOMY 3P (PEKTy CMEIIEHHS.

19. ®a3oBoe paBHOBecue H (ha3oBbIC Iepexoiabl. ArperaTHble coctosHus. DazoBas p,T -
nuarpamma. [Ipasumo ¢az ['n66ca. [Tonusie TS, PV u PT nuarpammsl it HOpMaJIbHBIX BEIECTB.

20. TemnoBsie 3dexTh XxuMuUeckux peakmnuii. 3akoH ['ecca u ero cnenactBus. COOTHOIICHHE
MEXY U30XOPHBIM M U300apHBIM 3(h(heKTaMu peaKIiu.

21. Koncranta paBHOBecHs. 3akoH paedctByromux macc. [Ipunmun Jle Illarense — bpayna.
AHaIUTHYECKOE BhIpa)KEHNE BTOPOT0 Hayala TEPMOAMHAMUKY /1711 HEOOPaTUMBIX XMMHUYECKUX PEaKLIUi.

22. XuMH4Y€ECKOe paBHOBECHE U 3aKOH JIEHCTBYIOUIMX Macc. BrlpaxkeHne 3aBUCMOCTH KOHCTAHThI
paBHOBecHs OT TemnepaTypsl. BeiBoa ypasuenus Bant-I'odda.

23. Ompenenenue TEIIOBOro 3pQexTa XMMUYIECKON peaky IpU YCIOBUAX, OTIMYAIOIINUXCS OT
CTaHapTHBIX.



24. Xapakrepuctuueckue (QyHKIUHM Ui 3aKPHITOH TEPMOIMHAMHYECKOW CHUCTEMBI M BBIBOJ
coOoTHOLIEeHUH MakcBea.

25. Tennoas teopema Hepucra. I'mmore3a Ilnanka. Tperuii 3aKkOH TEPMOAMHAMUKH U €O
cnenctBus. OmnpeneneHre 3HA4eHHs] aOCONMIOTHONM BEJIWYMHBI SHTPONUM HA OCHOBE KaJTOPHUYECKUX
JTAaHHBIX.

26. PerenepatuBable nUKIbl [ITY mpu moCTOSHHOM KOJWYECTBE PadOTAIOMICTO Tela U IPH
0TOOpax mapa Ha pereHepaLuio.

27. Y nenbHble pacxopl napa u TeriaoTsl B IITY.

28. TepMoaMHAMHYECKUE OCHOBBI TETUTIO(HKAIINY.

29. Oco0eHHOCTH LIUKIIOB aTOMHBIX AJIEKTPOCTAHLIUN C MTAPOBBIM, Ia30BbIM U IPYTUMHU PabOunMU
TEJIaMH.

30. [{ukipl mopuIHEBBIX ABUTaTENeH BHyTpeHHETo cropanus (JBC).

6.3 YueOHO-MeTOAUYECKOE O0ecTIeueHHe IJIsl CAMOCTOSITEIbHOI padoThl CTy/IeHTA:

1. Anapees B.B. Temnorexnuka [DnekTpoHHBIN pecypc]: yueonnk/ Annpees B.B., Jlebenes B.A.,
CnecuBueB b.M1.— DnextpoH. TekcToBble fanHble.— CI16.: HanmonaneHblii MuHEpaabHO-
CeIpbeBOil yHUBepcuteT «I opHbIit», 2016.— 288 ¢.— Pexum gocrymna:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

2. TexHuueckas TepMOJMHAMUKA U TEIJIOTEXHHUKA [ DNEKTPOHHBIN pecypc|/ — DAeKTpoH.
TeKCTOBBIC JaHHbIe. XameHko A.A., Kanuanuenko M.IO., Bucnory3os A.H.— CraBporosb:
CeBepo-Kaskasckuii ¢penepanbublii ynusepcuret, 2017.— 107 ¢.— Pexxum goctyna:
http://www.iprbookshop.ru/75606.html.— 3BC «IPRbooks»

JlonmoiHUTEIbHAS JIUTEpaTypa:

3. Manas O3.M. Texuuueckas TEIUIOTEXHUKA [ DIEKTPOHHBIN pecypc]: yueOHoe mocobue/ Manas
9.M., l'onukoB JI.B.— DnektpoH. TekcToBble AaHHble.— CapartoB: CapaToBCcKHii
rocy/IapCTBEHHBINA TexHUYeckuil yHuBepcutet umenu FO.A. I'arapuna, DbC ACB, 2014.— 90
¢.— Pexxum nocryna: http://www.iprbookshop.ru/80120.html.— 9BC «IPRbooks»

4. CrosHoB H.W. TeopeTnueckre OCHOBBI TEIUIOTEXHUKH (TEXHUYECKask TEPMOJUHAMUKA U
TerroMaccooomMeH) [DnexTpoHHbld pecypc]: yueoHoe mocooue/ CrossnoB H.U., Cmupnos C.C.,
CmupHoBa A.B.— DiniekTpoH. TekcToBble faHHble.— CTaBponoib: CeBepo-KaBkasckuit
denepanbHbIi yHUBEpcUTeT, 2014.— 226 ¢.— Pexxum goctyna:
http://www.iprbookshop.ru/63139.html.— 5BC «IPRbooks»

5. Jleprorun B.B. TeriomaccooOMeH [ DneKTpOHHBIN pecypc]: yuebHoe mocobue/ eprorun B.B.,
BacunweB B.®., Yismesa B.M.— Dnextpon. TekctoBble nanubie.— CII16.: CaHkT-
[TeTepOyprckuii rocyJapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBepcuTeT, DbC ACB,
2016.— 244 c.— Pexum noctyna: http://www.iprbookshop.ru/74378.html.— 3bC
«IPRbooks»

6. Mpakun A.H. PacueT TemiosHepreTHuecKuX yCTaHOBOK MPOMBIIUIEHHBIX MPEeINPUATUI
[DnexTpoHHbIH pecypc]: npakTukym/ Mpakun A.H.— DJeKTpoH. TEKCTOBbIE JaHHbIE.—
Capatos: CapaToBCKUIl TOCYIapCTBEHHbIN TeXHUYECKUi yHuBepcureT umenu 0. A. I'arapuna,
9BC ACB, 2015.— 24 ¢.— Pexxum nocrtymna: http://www.iprbookshop.ru/76510.html.— DBC
«IPRbooks»

7. OnleHOYHBbIE CpecTBA

7. 1 Bonpochl K NepBoii py0eKHOI aTTecTalMu

1. TloHsATHe TEpPMOAMHAMUYECKOU CUCTEMBI.
2. M3onupoBaHHas M HEU3OJIUPOBAaHHAsA TEPMOJMHAMHUYECKHE CHUCTeMbl. PaBHOBecHbIE W
HEPABHOBECHBIE CUCTEMBI.



o
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

TepmoauHaMuyeckue mapaMeTpbl COCTOSIHHMS. YAETbHBIH 00BEM, IUIOTHOCTb, JaBIICHHE,
TeMriepaTypa (abcooTHas TepMouHaMuUecKkas mkaia temneparyp (Kenpsuna, [{enscus).
VYpaBHeHHE COCTOSIHUA. Y paBHEHHUE COCTOSHUS HJICAIbHBIX Ta30B.

3akonbl uaeanbHbIX ra3oB (boins-Mapuorra, I'eit-JIroccaka, [llapms). O6bemuHeHHOE ypaBHEHUE
MenaeneeBa-Knaneripona.

VYpaBHEHHE COCTOSHUS PeaIbHBIX ra30B.

Cwmecu uneanbHBIX Ta30B. J[aBieHHnEe CMeCH Ta30B.

CocraB cMmecu ra3oB. BripakeHrne MacCcOBbBIX J0JIeH KOMIIOHEHTA.

Bripaxkenne 00beMHBIX 1071l KOMIIOHEHTOB cMecHu. [lapuunanbHblii 00beM cmecH. 3akoH Amara.
Omnpenenenue yieabHOro 00beMa CMECH.

. OnpezeneHue ra3oBOM IOCTOSSHHOW CMECH II0 H3BECTHBIM MAacCOBBIM JoyiAM. Kaxymiascs

MOJIEKYJIIpHAas Macca CMECH ra3oB.

I'azoBas nocrostHHas. @OpMyIIbI ONPEIEICHUS.

TennoeMKocTh ra3oB. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPATYPHI.
MaccoBasi, MOJIbHast U 00BEMHAs TeIJIOEMKOCTH. Y paBHeHHEe Maiiepa.
Tepmoaunamuueckuii mpouecc. [lonsiTue penakcauum.

IlepBbIil 3aKOH TEPMOAVMHAMUKHA. BHYTpEHHSA DQHEPTHS CUCTEMBI.
OO6parumbie 1 HeoOpaTUMBIE TIporiecchl. Padora.

AHanuTHYECKOE BHIPAKEHUE TIEPBOTO 3aKOHA TEPMOJIMHAMUKH.
BTopoii 3aKkOH TepMOIMHAMUKHU.

uxn Kapno. Tepmuueckuit KII/I.

TepMoanHaMuyecKue MpoIecchl HIeaTbHBIX Ta30B (M30XOPHBIH, H300apHBIA, H30TEPMUYECKUH,
a7MabaTHBINA, TTOIUTPOITHBIN) METO UCCIIEOBAHUS TTPOLIECCOB.

Oo0pa3sen 0OusleTa K NepBoii pyOdekHOI aTTecTAlMU

Oo0pa3sen Oustera K nNepBoi py0eKHOM aTTecTAMU

I'po3HeHckmii rocyfapcTBeHHbIH He(pTAHON TexHMYecKkMil yHuBepcuTeT uM.akaa. M./, MuuinoHImKoBa

HMuctutyT "JHeprernku'
I'pynna "AT-21"  Cemectp "5"
Jucnuniauna "Tennorexuuka' IlepBas pyGexxHas aTrecTanus
Buaer Ne 1

1. TenmoemMKoOCTh ra30B. 3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIIEPaTyphI.
2. IloHsATHE TEPMOIUHAMUYECKOI CHCTEMBI.
3. Tepmogunamuueckuid npouecc. [loHsTHE penakcalyu.

asrONE

©o

10.

11.

Hoanucey npenoaaBareJist Hoanuck 3aBenyromero kagenpoi P.A-B. Typayes

7.2. Bonpochbl KO BTOPO#i PVO0EKHON aTTecCTaluy

TepmoanHaMHuuecKre MPOLECCH peanbHbIX ra3oB. Ilap u ero coiicTsa.

OcHoBHbIE OHATHS ITpolecca NapoodpazoBanus. HackleHHbIH BOASHOI map,

MeperpeThIil map (CTeneHb CyXOCTH U CTENEHb BIAXKHOCTH I1apa).

Omnpenenenue napameTpoB BoJibl U napa. PV-auarpamma BoASIHOTO mapa.

TepMuyeckue mpoiecchl HICATbHBIX Ta30B B 3aKPBITHIX cHcTeMax. M300apHblil, M30XOpPHBIi,
anuabaTHBIA, M30TEpPMUYECKUH mpouecchl (paboTa pacmMpeHus Impolecca, H3MEHEHHE
SHTPOIHH).

Outponus. PV-u TS- auarpammel.

Brnaxusiii Bo3ayx. Bmarocoaep:kanue, abcoiroTHass U OTHOCUTENbHAs BIaXHOCTh. CBoiicTBa
BJIQ)KHOTO BO3/yXa.

CriocoOslI nepeiayu TerIoThl (TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIyUECHHUE).

TemnepatypHoe 1oOJ€, HW30TEPMHUUYECKAss IOBEPXHOCTb, CPEJHUN W MCTUHHBIM TI'pagUEHT
TeMIeparyp.

3akon @ypse. Koaddumuent TennonpoBoIHOCTH, MIOTHOCTh TEIIOBOTO MOTOKA, KOJIMYECTBO
TEIUIOTHI.

KoadduuneHT TermionpoBoAHOCTH, €T0 XapaKTePUCTHKA.



12. TlepeHoc TEIUIOTHI TEIIONPOBOJHOCTHIO MPU CTAlMOHAPHOM pexkume. OIHOpoaHAas IMIIOCKas
CTEHKa.

13. IlepeHoC TEMIOTHI TEIUIONPOBOJHOCTHIO MPH CTAIIHOHAPHOM peXKUMe. MHOTOCIOMHas CTEHKA.

14. JleiicTBUTEIBHBIN MPOIECC UCTCYCHUS Ta30B ¥ apoB. OCHOBHBIE 3aKOHOMEPHOCTH TCUCHHUSI ra3a
B coruiax u auddysopax. poccenupoBaHue ra3oB U Mapos.

15. TpancdopmaTopsl TEIIOTHL. LIMKIIBI XOMOAMIBHBIX YCTAHOBOK M TEPMOTPAHCPOPMATOPOB.

16. OcHoBbl Teopun mnonoOus. OcHOBBl Teopun noao0us. IlomsTHe o Meroge aHanmu3a
pa3MepHocTeil Teopun noaobus. Kpurepuanbueie ypaBHeHHs. PU3HUECKUI CMBICT OCHOBHBIX
KPUTEPHEB 10100uSI.

17. TennmooOmMeH wu3nmydeHueM. TermoBoil OamaHc mayuucroro termioooOMmena. 3akoH CredaHna-
bonbumana. AGCOIIOTHO YEPHOE TEJIO.

18. TenooOMeH U3ITyYeHHEM CUCTEMBI TeJ B aDCOIIOTHO IIPO3PAvHO cpeie.

19. Kospdpunuent temnonepenayn. TemnmoBas wuzomAunus. TUIBl TEMIOOOMEHHBIX —aIlapaTos,
KUIISITUIILHUKOB U MOJ0TPEBaTENCH.

20. Mexanu3Mm mporeccoB ropenus. OOIre MPUHLIUIBI pacyeTa MPOLECcCCOB IOpeHus.  lemora
cropanus. ¥YcioBHoe TouBo. [IpuBenennsie xapakrepuctuku. Kinaccudukanus Tommus.

21. Bo3oOHOBIIsSieMbIe W HEBO300OHOBISIEMbIE WCTOYHWUKH SHEprud. OCHOBBI IHEProcOEpeKeHUS.
BTropuuHbie SHEPreTHYECKHE PECYPCHI.

22. KorenbHble ycTaHOBKH. [lapoBbie U ra3oBbIe TYpOUHBI.

23. TenmooOMeHHbBIE amnmaparbl. PereHepaTUBHBIE M CMECHTENbHBIE TerIooOMeHHHUKHU. [lokazarenu
s dexruBrocTr: KIIJI, ”HTEHCHBHOCTH TETNIOOOMEHA, OTHOIICHUE PACXOHBIX TETUIOEMKOCTEH,
ko3 urmeHT TpaHcGopMaIuu TEIJIOTHI.

24. XonoauabpHbIE U TETNIOHACOCHBIC YCTAHOBKH.

Oo0pa3sen Ous1eTa KO BTOPOil pyOe:KHOM aTTeCTALMHU

OO0pa3sen OmiieTa KO BTOPOi py0ekHOH aTTecTauu

I'po3HeHckmii rocyaapcTBeHHbIH HepTAHON TexHMYecKkMil yHuBepcuTeT uM.akaa. M.Jl. MuuUIMOHIIMKOBA
Hucrutyr "JDHepretuxu"
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna "AT-21"  Cemectp "5"
Jucuuninna "Tennorexnuka' BuiieTsl Ko 2 pydexHoii aTTecTanuu
Buaer Ne 1
1. TepmoauHaAMHUECKHE MPOIECCH peaslbHBIX I'a30B. Ilap u ero cBoicTRa.
2. JleficTBUTENBHBIH MTpOIIeCC NCTEUEHHS Ta30B U nMapoB. OCHOBHBIE 3aKOHOMEPHOCTH TEUCHHUS ra3a B CoIuiax u auddysopax.
JpoccenupoBanne ra3oB 1 Mapos.
3. TemmooOMeHHBIE anmapathl. PereHepaTHBHBIC U CMECHTENBHBIE TelutooOMeHHUKH. [TokazaTenu s dexrusHOCcTH: KII/I,
MHTEHCUBHOCTB TEIUI00OMEHA, OTHOLIEHHE PACXOJHBIX TEINIOEMKOCTEH, K03(GUINEHT TpaHCHOPMAIIUH TETIOTHI.

Hoanucey npenoxaBareJist Hoanuce 3aBenyromero kagenpoit P.A-B. Typayes_

7.3. Bonipocsl K 3aueTy no Aucuuiinie « TeniorexHuka

1. [lenu n 3agaun TepMoaguHaMUKU. [IoHATHE TEPMOIMHAMUYECKOW CUCTEMBI.

2. M3onupoBaHHas ¥ HEU30JIMPOBaHHAs TEPMOJAMHAMUYECKUE CUCTEMbI. PABHOBECHBIE I HEPAaBHOBECHBIE
CUCTEMBI.

3. TepmoauHamMHUecKHe TapaMeTpbl COCTOSHUA. Y IENIbHBIN 00beM, IIJIOTHOCTD, TaBJICHHE, TEMIIepaTypa
(abcomoTHas TepMoAMHaMHUYecKas mmkana temneparyp (KensBuna, Lenscust).

4. YpaBHEHUE COCTOSTHUS. Y PABHEHHE COCTOSIHUSA UI€AJIbHBIX Fa30B.

5. 3akonbl uaeanvHbix razoB (boins-Mapuotra, I'eii-JItoccaka, lapns). O6bennHeHHOE ypaBHEHHE
Menpeneesa-Knaneiipona.

6. YpaBHEHHE COCTOSIHUS pEabHBIX Ia30B.

7. CMecu uieanbHbIX ra3oB. JlaBieHue cMecH ra3os.

8. CocraB cMecu ra3oB. BolpaskeHue MaccoBbIX A0JIE€H KOMIIOHEHTA.



9. BrlpaxkeHne OOBEMHBIX JOJNEH KOMIOHEHTOB cMecH. IlaprumaneHbiii 06beM cMmecu. 3akoH Amara.
Omnpenenenue yaenbsHOro 00bemMa CMECH.

10. Ompenenenne ra3oBOM IMOCTOSSHHOM CMECHM MO M3BECTHBIM MAacCOBBIM JoJiaM. Kaxymascs
MOJIEKYJISIpHAsi Macca CMECH I'a30B.

11. I'azoBas nmocrosinHasi. @OpMyJibl ONPEACIICHUS.

12. TennoeMKoCTh ra3oB. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPATyPBI.

13. MaccoBasi, MoJIbHasi 1 00beMHas TEIJIOEMKOCTH. Y paBHeHUE Maiiepa.

14. Tepmoaunamuueckuii npouecc. Ilonarue penakcanuu.

15. IlepBblii 3aKOH TEpMOIMHAMUKN. BHYTpEHHSI SHEPT U CUCTEMBI.

16. O6paTumble 1 HeoOpaTHMBbIe Mporecchl. PaboTa.

17. AHanmuTH4eCcKOe BbIpaXKEHHUE NIEPBOTO 3aKOHA TEPMOJMHAMUKHY.

18. BTopoii 3aKOH TepMOJIUHAMUKH.

19. Huxn Kapno. Tepmuueckuii KITJI.

20. TepMoauHaMHUYECKHE MPOIECCHI HJICATbHBIX Ta30B (M30XOPHBIN, H300apHBIN, H30TEPMHUUCCKHH,
aara0aTHBIN, TOTUTPOIHBIN) METO/ UCCIIEIOBAaHUS MPOIIECCOB.

21. TepmoanHaMHYEeCKHE TMPOIECCHl pealbHbIX Ta30B. [lap u ero cBoiictBa. OCHOBHBIE TOHSTHS
npouecca napooOpazoBanusi. HacelieHHbIl BOISHON map, HeperpeThiii map (CTerneHp CyxocTu U
CTEINEHb BJIAXXHOCTH Mapa).

22. Onpenenenue napaMeTpoB Bojbl U napa. PV-nnarpamMmma BoiiHOTO napa.

23. Tepmuueckue MpOLECChl HACAIbHBIX Ta30B B 3aKPBITBIX cucTeMax. M300apHbIif, M30XOPHBIA,
ananabaTHBINA, U30TEpPMUYECKUI Mpoliecchl (paboTa paciupeHus npolecca, U3BMEHEHUE SHTPOIIUH ).

24. Outponus. PV- u TS- nuarpammsi.

25. Bnaxublii Bo3myx. Bmaroconepkanue, aOCONIOTHas W OTHOCHUTEIbHas BiaxHOCTh. (CBOMCTBa
BJIQXKHOTO BO3/yXa.

26. CriocoObI iepeavud TEIUIOTHI (TETUIOTPOBOIHOCTD, KOHBEKIIHS, U3ITyUCHUE).

27. TemniepaTypHO€ 10JI€, U30TEPMHUUECKAsI IOBEPXHOCTb, CPEITHUN U UCTUHHBIM IPaIUEHT TEMIIEpaTyp.
28. 3akon ®dypne. KoadpduumeHT TEemionpoBOIHOCTH, TUIOTHOCTh TEIUIOBOTO TMOTOKA, KOJUYECTBO
TEIUIOTHI.

29. Koa¢pdunueHT TerionpoBOJHOCTH, €ro XapaKTepUCTHKA.

30. IlepeHoc TEIIIOTHI TEIUIONPOBOAHOCTBIO IIPU CTALIMOHAPHOM pexkuMe. OTHOPOAHAS MIJIOCKasl CTEHKA.
31. IlepeHoc TEIIIOTHI TEMIONPOBOAHOCTBIO IIPU CTALIMOHAPHOM pexuMe. MHOrocioiiHas CTeHKa.

32. JIeHCTBUTENBHBIN MPOLIECC UCTEUEHUS ra30B U napoB. OCHOBHBIE 3aKOHOMEPHOCTH TEUEHHUS Ia3a B
comutax u auddysopax. [poccennupoBanue ra3oB 1 Mapos.

33. TpancopmaTops! TEIUIOTHL. LIMKIIBI XOIOAUIBHBIX YCTAHOBOK M TEPMOTPAHC(HOPMATOPOB.

34. OcHoBbl Teopuu no100usa. OcHOBBI TeopuH noaoous. [loHsATHE 0 MeTO/Ie aHaNIM3a pa3MEpHOCTEN
Teopuu noaodus. Kpurepuanbusle ypaBHeHUs. PU3NUYECKUN CMBICT OCHOBHBIX KPUTEPHUEB MOA00US.

35. TenmoobMmeH uznydeHueM. TensoBoil 6anaHc myuncToro terooomena. 3akon Credana-bonabimana.
AGCOIIOTHO YepHOE TEJIO.

36. TermooOMeH H3IIy4eHUEM CUCTEMBI Tl B a0COIIOTHO MPO3payHoi cperie.

37. Koapduuuent rertonepenaun. TernoBas u3osaust. TUITBI TEIUIOOOMEHHBIX aIlapaTos,
KUTISTUIILHUKOB M MOJ0TPEBaTENEH.

38. Mexanusm nporueccoB ropeHusi. OOIiye NpUHIMIBI pacyeTa MpoLeccoB ropeHus. Termiora
cropanus. ¥YcioBHoe TomuBo. [IpuBenennbie xapakrepuctuku. Kinaccudukanus Tomnmus.

39. Bo3oOHOBIIsIEMbIE U HEBO30OHOBIISIEMbIE UCTOYHUKHU YHEPTHH. OCHOBBI YHEProCcOEPEKEHHUSI.
BTopuuHble SHEPreTHYECKHE PECYPCHI.

40. KorenbHble ycTaHOBKH. [lapoBble U ra3oBbie TYpOUHBI.

41. TemuooOMeHHbIe ammapaTbl. PereHepaTuBHbIE M CMECHTENbHbIE TemiooOMeHHUKHU. [lokazaTenu
s¢¢pextuBHocTH: KIIJI, MHTEHCHBHOCTH TEIUIOOOMEHA, OTHOIIEHHE PACXOAHBIX TEMJIOEMKOCTEH,
K023 ureHT TpanchopMauy TETIIOTHL.



42.X05101UIbHBIE U TETNIOHACOCHBIE YCTAHOBKH.

Oo0pasen OusIeTa K 3a4eTy MO AMCIHUIINHE

T'PO3HEHCKMI1 T'OCYIAPCTBEHHBII HEGTSHOM TEXHUYECKHUA YHUBEPCUTET
KADEJIPA "TEINJIOTEXHUKA U I'/IPABJIUKA"

JucuuniamHa TenjoTexHuKA

Bujer Ne 1

1. | TepmonuHaMuyecKkue MapaMmeTpbl COCTOSIHHS. YIENbHBIH 00BEM, IJIOTHOCTb, JaBIICHUE,
Temreparypa (a0CoIrTHas TepMoIMHaMuyeckas nikaia Temneparyp (KensBuna, enbcus).

2. | Onpenenenue mapamMeTpoB BoJIbl U napa. PV-auarpamma BoASIHOTO mapa.

3. | OcHoBbI Teopuu no00us. OcHoBbI Teopuu noaoous. [lonsTHe o MeToae aHanu3a
pasmepHocTel Teopuu noaoous. Kpurepuanbusie ypaBHeHUs. OU3HMUECKUI CMBICT OCHOBHBIX
KpUTEPHUEB MOA00MS.

4. | Tennmoobmen u3nydyenueM. TennoBoil 6ananc myuyncroro terooomena. 3akon Credana-
Bbonbiimana. AOCOTIOTHO YEpHOE TETIO.

3aB. kadenpoit
«TemnoTexHruKa U THAPABIUKA P.A-B. Typnye

7.4 Tekymuii KOHTPOJIb

JlabopaTopHnast padora Ne 1

«HepBbIﬁ 3aKOH TCPpMOAMHAMHUKH B MIPUJIOKCHUH K PCIHNCHUIO OAHOT'0 U3 BU/I0B
TEXHUYECCKHUX 3aaau».

KOHTpOJ’lLI—[I)Ie BOITPOCHI.

1. Chopmynupyiite 11e1b 1a60paTOpHON pabOTHI U MOSICHUTE, KaK IOCTUTAETCsl TOCTABJICHHAs 11eJTb?
2. HazoBHTE OCHOBHBIE y3J1bl DKCIIEPUMEHTAIBHON YCTAHOBKU U YKa)KUTE UX HA3HAYCHHUE.

3. Kakumu MeTogamMu n3MepsieTcst TeMieparypa B JaHHOM pabore?

4. Kak n3mMmepsiercs 1 peryiupyercs pacxoj Bo3yxa B JaHHOM pabore?

5. Ha uTo pacxomyeTcsi MOIITHOCTb, IIOJIBEJICHHAs! K KOMIIPECCOPY, U KaK OHa OIpeaemseTcs?

6. ChopmynupyiiTe W HaNMIINTE AHATTUTHYECKHE BBIPAXKEHUS MIEPBOT0 3aKOHA TEPMOJIMHAMUKH IS
3aMKHYTOH M pa30MKHYTOH 000JI0UEK.

7. KakoB (pu3nueckuii CMbICI BEIMYUH, BXOASIINX B YpPaBHEHHS IEPBOTO 3aKOHA TEPMOIMHAMUKHU IS
3aMKHYTOH M Pa30MKHYTO# 060s10ueK?

8. [laiite onpenenenue U NOoACHUTE (HU3NUECKHUIA CMBICI TIOHATHH TEIUIOTHI U PA0OTHI B TEXHUYECKOM
TEPMOJMHAMUKE.

9. UTo 03HAYAIOT 3HAKH « + » U « — » JUIS TEIJIOTHI U pabOThI?

10. Ha uto u xakuM 00pa3oM BIUSET U3MEHEHHE HarpeBa TpyObl TP MOCTOSIHHOM pacxojie Bo3ayxa?
11. Ha 49rto pacxomyercst MOIITHOCTb, ITOJBEICHHAS JIsl HAarpeBa TPyObl, M KaK OHA OMPEeesIeTcs?

12. Kak ocymiecTBisieTcsi BBIOOp KOHTPOJIBHBIX 0001049€K (TPaHHUIL) IOJCUCTEM (CUCTEMBI)
MIPUMEHUTEIBHO K JaHHOU JTabopaTopHOM padoTe?

13. B xakoM mMecTe 1 oueMy IpaHULbI TOJACUCTEM (CUCTEMBI) pa3MbIKatOTCs?

CBoiicTBa BHYTpEHHEH 3HEPTUH U pacueTHbIC (OPMYIIBI.



JlabopaTtopnas paGora Ne2
«OmnpenesieHue NAPaMeTPOB BJIAKHOI0 BO31yXa»

KoHTpoJibHBIE BONIPOCHI.

1. ChopmynupyiiTe 1enab 1adopaTopHON pabOTHI U MOSCHUTE, KaK JOCTUTAeTCs MOCTaBICHHAS LIEJb?
2. HazoBuTe OCHOBHBIE y3JIbl SKCIIEPUMEHTAIIBHON YCTAHOBKU U YKAXKUTE UX Ha3HAUCHUE.

3. Kak BbI moHMMaeTe Takue COCTOSIHUS, KaK HACHIIIICHHBIN 1 HEHACHIIIICHHBIN BIaXKHBIN BO3TyX?
4. Kak Bbl OTHOCUTECH K TEPMUHY «IIE€PECHIILIEHHBII» BIaKHbIN BO31yX?

5. Kak ¢opmynupyercs 1 3aluChIBaeTCs 3aKOH MapIUaTbHBIX JaBJICHUH I BIaKHOTO BO3AyXa?
6. Uto Ha3bIBaeTCsS aOCOIIOTHOM, OTHOCUTENILHON BIXKHOCTBIO M BIIAr0COI€p:KaHNUEM BIaKHOTO
BO3AyXa?

7. Kak BbIpaskaeTcsi M U3 Yero CKJIaAbIBAETCs TEIUIOCOepKaHue (IHTAIIbIINSA) BIaXKHOTO Bo3ayxa?
8. [Touemy ¢ yBeIMUYEHHEM TEMIIEPATYPBI BIAXKHOTO BO3/LyXa €r0 OTHOCUTENIbHAS BIAXKHOCTh
yMeHbluaercs?

9. YeM BbI MOXKETE OOBACHUTH BIUSHUE CKOPOCTH BO3yXa HA OTKIOHEHUE MOKAa3aHHsI CMOYEHHOTO
TEPMOMETPA OT UCTUHHOT'O 3HAUEHUS TEMIIEPATypbl MOKPOTO TepMOMETpa?

10. Kak ycrpoena nuarpamma i-d BIa)XHOTO BO3/1yXa M, KAKMM 00pa30M ONPEICISIOTCS MapaMeTphl
BJIQXKHOT'O BO3/yXa C IOMOUIbIO AMArpaMMBbl 10 TOKa3aHUSAM CYXOro U MOKPOI'O TEPMOMETPOB?

11. TlokaxkuTe Ha JuarpaMMme U MOSICHUTE MPOLIECCHI «CYXOT0» HarpeBa M OXJIAX/A€HUs BIAXKHOTO
BO3/lyXa.

12. TlokaxkuTe Ha qUarpamMme U MOsICHUTE MPoIiecc aAnadaTHOrO HACKIIEHUS BIaKHOTO BO3/1yXa.
13. JlaiiTe onpeaesieHne MOHATHUIO TOYKU pockl. Kak onpezensercs temneparypa TOUYKH pOChl Ha
nuarpamme?

14. KakoBa cBsi3b MEX1y OTHOCUTENIbHOM BJIaKHOCTBIO BO3/IyXa U €r0 BJIArocoiep kaHuemM?

15. JlaiiTe BBIBOJI aHATUTUYECKOM (OPMYJIBI [IJIs1 pacueTa aOCOMIOTHON BIAXKHOCTH BO3/TyXa.

16. JlaifTe BBIBOJI aHATUTHYECKON (POPMYIIBI TSl pacyeTa BIarocoAepKaHus BO3ayxa.

17. JlaifTe BBIBOJ aHATUTHYECKON (POPMYIIBI TSl pacyeTa TeIUI0CoAepKaHus (IHTAIBIINHN) BO3/yXa.

JlaGoparopHnasi pabora Ne 3

«HccaenoBanue Impoecca HCTCYCHUA BO3yXa Y€peE3 Cy;KuBaromeecst Corjao»

KoHTpoJibHBIE BONIPOCHI.
1. Chopmymnupyiite 11ens 1adopaTopHOi paboThl U MOSICHUTE, KaK JIOCTUTACTCS TIOCTABIICHHAS 11€J1b?
2. HazoBuTE OCHOBHBIE y3J1bl IKCIIEPUMEHTAIBHON YCTAHOBKU U YKa)KUTE UX Ha3HAUCHHE.
3. [aiiTe onpeneneHre NpoleccoB UCTEYEHHS U APOCCETUPOBAHUS.
4. Hannmmre ypaBHEHHE IEPBOIO 3aKOHA TEPMOAVMHAMMKH IIPUMEHUTENIBHO K MPOLIECCY UCTEUEHUS.
5. Hanumure ypaBHEHUE IEPBOT0 3aKOHA TEPMOJIMHAMUKN TPUMEHHUTEIBHO K ITPOLIECCY
JPOCCEINPOBAHMSL.
6. Kak n3MeHsieTcsi CKOpOCTh UCTEUEHUS Uepe3 Cy>KUBAIOIIeecs COIUIO Mpu u3MeHeHnu B ot 1 10 0
(MoKaXkUTe Ka4eCTBEHHOE N3MEHEeHHE Ha rpaduke pacxosa)?
7. UeM 00BSICHSETCS MPOSIBICHNE KPUTHUECKOTO PEKUMA MPU UCTEUEHUN?
8. B uem paznuuue TeOpeTUYECKOTo U IEHCTBUTEILHOTO MPOIIECCOB UCTEUEHUS?
9. Kak n3zo0pakaercs TCOpPEeTUIECKUN U IEHCTBUTENLHBINA IPOIIECCHI UCTEUSHHS B KOOopauHaTax h-s?
10. ITouemy oTiIMUarOTCs TEOPETUYECKAS U ACHCTBUTEIbHAS TEMIIEPATYpPhl BO3yXa Ha BBIXOJE U3 COILIA
IIPU UCTEYEHUN?
11. Ha kakoM OCHOBaHMH IIPOLIECC APOCCETUPOBAHUS UCIIOIb3YETCS TP U3MEPEHUH pacxo/ia Bo3ayxa?



12. Kak MOKeT U3MEHSAThCS TEMIIEpaTypa BO3AyXa B MPOLIECCE IPOCCENUpOoBaHus?

13. Ot yero 3aBUCAT BENUYUHBI KOA(P(UIIMEHTOB: MOTEPU CKOPOCTH (C, MOTEPU FHEPTUH {C U MOJIE3HOTO
JeNCTBUS KaHasa MK?

Kakue kaHasbl Ha3bpIBalOTCA COTIIAMU?

15. Ot kakux nmapameTpoB 3aBUCAT PACXO]] U CKOPOCTh ra3a Mpu UCTECUEHUH Yepe3 COIio?

16. ITouemy TemIiepaTypbl BO31yXa nepea nuadparMoit 1 mepes CorioM pPaBHBI?

17. Kak u3MeHSIOTCS SHTAIBINS U SHTPOMHUS IMOTOKA rasa, Ipu MPOX0XKACHUU Yepe3 nuadparmy?

JlaGopaTopHasi pabora Ne4

«Onpenenenue ko3¢ PpunuenTa TenJI0NPOBOIHOCTH TENIOU30JIIMOHHOTO

Marepuaja (MeTo HUJIMHAPHUYECKOTO CJI051)»
KoHTpoJibHBIE BOIPOCHI.

1. ChopmymupyiiTe 1mens 1adopaTopHON pabOTHI U MOSCHUTE, KaK JOCTU-TAETCS MIOCTABICHHAS 1EITh?
2. Ha3oBHTE OCHOBHBIE y3JIbI KCIIEPUMEHTAIBLHON YCTAHOBKU U YKQXKHUTE UX Ha3HAYCHHE.

3. Kakue Benmu4uHbI clieyeT U3MepsITh B TaHHOM paboTe, YTOOBI BEIUMC-TUTH KO PUIIEHT
TEIIONPOBOAHOCTH?

4. KakoBa ¢u3nyeckasi CyIiHOCTb epeauu TeIia TEIIONPOBOAHOCTHIO?

5. CopmynupyiiTe MOHATHS: TEMIIEpaTypHOE MOJIe, U30TEPMHUUECKas MO-BEPXHOCTh, TPAJAUEHT
TEMIIepPaTypbl, MOITHOCTH TEIUIOBOTO MOTOKA, Y/ACTb-HbIH TETIOBOM IMOTOK.

6. [Tokaxxute Ha cxeMe YCTaHOBKH, KaK HaIllpaBJIEH BEKTOP TEIIOBOTO IIO-TOKA U IpaJlueHTa
TeMIepaTypbl?

7. KakoB ¢u3ndeckuii cMbIch K03 (HUIIMeHTa TETIIONPOBOIHOCTH, U OT KaKuX (DaKTOPOB OH 3aBUCHT?
8. KakoB xapakTep M3MEHEHHUS TEMIIEPATYPHI IO TOIIIUHE IIOCKOHN U IMIMHIPUYECKON CTEHOK?

9. KakoBa B3auMOCBsI3b MEXTy K03()PHUIIMEHTOM TEIJIONPOBOJHOCTH U HAKIIOHOM TEMIIEPATypPHOI
KPHUBOH 1O TOJIIMHE TEIJIOBON M30s1MN ?

10. [Haiite onpeneneHre MOHATUIO TEPMUUECKOTO CONPOTUBIICHUSI CTEHKH.

11. Kak 3aBucut K03()(HUIIUEHT TEIIONPOBOAHOCTH PA3IMUHBIX BELIECTB (METAIJIOB, HEMETAIIIOB,
JKUJKOCTEH U Ta30B) OT Temneparypbl? OTBET 000CHOBATH.

12. ChopmynupyiTe OCHOBHON 3aKOH TETUIOMPOBOIHOCTH. B 4em ero cymHocTs?

13. KakoBbl OCHOBHBIE TPYIHOCTH TEIJIOBBIX PACUETOB MPHU NEPEHOCE TEeIlIa TEIIONPOBOJHOCTHIO?
14. Kak BnusieT popma CTEHKH Ha BEIMUUHY €€ TEpPMUYECKOTO COITPOTUBIICHHUS?

JlaGoparopHasi pabora NeS

«Omnpenenenue KOIPPUUUEHTA TEIVIOOTAAYH  NPU CBOOOIHOM KOHBEKIUHN (METOH
CTPYHBI)»

KoHTpoJibHbIE BONIPOCHI.

1. ChopmynupyiiTe 1ens 1abopaTopHO pabOTHI U MOSACHUTE, KaK OHA JOCTUTAETCs?

2. Ha3zoBuTe OCHOBHEIE Y3JIBI BKCHepHMeHTaHBHOﬁ YCTAaHOBKH U YKAXUTEC UX HA3BHAUCHUC.
3. Kax onpenensiercst cpeHsisi TeMneparypa CTpyHbI B JaHHOW YCTaHOBKE?

4. Jlnst yero 3aMepsieTcss 0apoMeTpuIecKoe JaBjeHre B JaHHOM paboTe?

5. Kak ompenensieTcsi KOTUYECTBO TEIUIOTHI, OTJAHHOE CTPYHOU OKpY KarolleMy BO31yXy MOCPEICTBOM
KOHBEKIIUH?



6. Kak ompenensieTcsi KOTUYECTBO TEIUIOTHI, OTJAHHOE CTPYHOM OKpY KarolIeMy BO3IyXYy MOCPEICTBOM
W3JIy4eHUs?

7. Uto Takoe CBOOO/IHAS U BBIHYK/ICHHAS KOHBEKIIHS?

8. . KakoB ¢u3nueckuii CMbICT ¥ pa3MEPHOCTh KO3 PUIIMESHTA TeTTIOOTIAqH ?

9. Kakue ¢axTopsl OnpeaensoT HHTEHCHBHOCTh KOHBEKTUBHOT'O TeTsIooOMeHa?
10. . Uto Takoe kputepuii moaoous?

11. Yro Takoe «ompeaesnsonias TeMIeparypay U «onpeaeisomuin» pazmep?
12. Kakue kpuTepuu Ha3bIBAIOTCS «OMPEICIIOMUMU» U «OMPEAETIIeMbIMID 7
13. JI71s1 uero u Kak COCTaBIIAIOTCS KpUTEPUAIIbHbIE ypaBHEHUA?

14. Kak omnpenensercs KodpGUIMEHT TEIUIOOTAAYd 0 W3 KPUTEPHAIBHOrO YypaBHeHus? Yto
XapakTepu3yIoT Kputepuu Nu , gr, pr?

JlabopaTopHnasi padora Ne 6
«HMccnenoBanne MpoueccoB TEMJI000MEeHA HA FOPU30HTAJIBLHOM TPYOOIIPOBOAE»

KoHTpoabHbIEe BOPOCHI.
1. ChopmymnupyiiTe mens 1abopaTopHOU pabOTHI U MOSCHUTE, KaK OHA JOCTUTACTCS?

2. HazoBuTE OCHOBHBIE y3J1bl SKCIEPUMEHTAIbHON YCTAHOBKU U YKaKUTE UX Ha3HAUCHHUE.

3. Kakumu MeToamu nu3MepsieTcst TeMiieparypa B JaHHOH pabote?

4. Kak n3mepsiercs 1 peryjiupyercs pacxoj Bo3yxa B JaHHOM pabore?

5.110 KaKMM IPU3HAKaM MOXHO CYAUTh O CTALlMOHAPHOM peXHUMeE TEII000MeHa ¢ OKpy Karolel cpenoii?
6. Kak ocyecTBiseTcss BBIOOD KOHTPOJILHOW OOOJIOYKM paccMaTpUBaeMO TEpMOJMHAMHUYECKON
cucTemMsl?

7. Haiite GpopMyTupOBKY U MaTeMaTHYECKOE BBIPAKEHHUE YPABHEHUS MEPBOrO 3aKOHA TEPMOJWHAMHKH,
MCIIOJIb3YEMOTO JUIsl pEIIeHU 3a/1a4M JAHHOTO OIbITA.

8. YkaxuTte crocoObl OMpe/esieHnsl BEIUYMH, BXOJAIIMX B ypaBHEHUE |-ro 3aKoHa TEPMOJUHAMMKH,
UCIOJIb3YEMOr0 JUI peleHHs 3alaud JaHHOTO OIbITa, C IOJHBIM OOOCHOBAHHMEM HCIIOJIb3YEMbIX
pacyeTHbIX GOPMYII.

9. Kakue cymecTByIOT METOABI U TPUOOPHI AJI U3MEPEHUS TEMIIepaTyphbl, AaBJICHUS U pacxonaa?

10. Kak onpezaensiercs IIOTHOCTh BO3/yXa B YCIOBUAX JTaOOpaTOPHOM YCTaHOBKHU?

11. Kakue Buabl KOHBEKLUHU CYIIECTBYIOT, B YEM UX pazindue?

12. B 4eM cyuiHocTs '"Teopun mnofoOus" M Kak C €€ IMOMOIIBI0 OINPEeAesSIoTcs KO3(PPHUIMEHTHI
TeIIooTaaun?

13. Kak cocTaBisiroTcst KpUTEpHATbHBIE YPaBHEHUS ?

14. CocraBpTe B 00IIEM BHJAE KpUTEpPUAJbHBIE YpPAaBHEHMsI JJIsl BBIHYXJAEHHOH H CBOOOJHOMN
(ecTecTBEHHOI) KOHBEKIIHH.

15. KakoB ¢u3nyeckuil CMBICI KpUTEpUEB IMON00Ms, BXOISAIMX B YpaBHEHHE s CBOOOJHOMU
KOHBEKIIMH?

16. KakoB ¢usnmueckuil cMbICT KpUTEpUEB IMOA00MSA, BXOAALIMX B YpaBHEHHE Ui BBIHYKICHHOM
KOHBEKIUN?

17. Yro Takoe "onpenenseMslii” u "onpenensommi’” kpurepuin?

18. Kax BbIOMpaeTcss ompeneistonuil (XapakTepHbIi) pasMep M ONpeelnsdolas TemIepaTrypa IMpu
pacyeTe KpuTepHueB moa00us?



7.4. Onucanue moka3aTelieil U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIMN Ha Pa3IUYHBIX dTanax uX (GOpMHUpPOBAHMS, ONMUCAHUE IIKAJIBI

Taoauua 7

OLICHHUBAHUSI.
IlnanupyemMble pe3yJbTaTbl 0CBOCHHS Kpurepun oueHuBanusi pe3y/ibTaToB 00yyeHHs] Haumenosanue
KOMITETECHITNH MeHee 41 0a110B 41-60 6as110B 61-80 6a/10B 81-100 6an10B OLCHOIHOT'0
(Hey10BJIETBOPHUTEJIBHO) (Y10BJ1€TBOPUTEJBHHO) (xopomuo) (OTIMYHO) cpeacTBa

JACATCIIbHOCTHU

OIIK-1. CriocoOeH NpUMEHATh €CTECTBEHHOHAYYHbIC U OOIIECHH)KEHEPHbBIC 3HAHHUS, METOIbl MATEMATHIECKOTO aHAIN3a U MOJICTIMPOBAHUS B PO ECCHOHATbHON

3HaTh: TepMoauHAMUYECKUE TapaMeTphl

TPpaHCIIOpTa U TPAHCIIOPTHBIX IMTPOLECCOB

OLINOKHU

CdopmupoBaHHbIe, HO CdhopmupoBaHHbIE

COCTOSIHMS Tra3a ¥ pabOdMX Tell, OCHOBHBIE
®parMeHTapHbIe 3HaHUSA Hemnonnele 3HaHUsA | copepiKaliye OTIeNbHbBIC cUCcTeMaTH4YecKHe
3aKOHBI TEPMOANHAMUKH U TEIUIONIEpEIaun B
pOoOEITbI 3HAHUS 3HAHUS
PUMEHEHNH B T.4. K TPAHCIIOPTHBIM IPOIIECCaM.
'YMeThb: UCIIOJIB30BaTh H3y4EHHBIN MaTepual o v
MEHHS TIOJIHBIE,
TEIUIOTEXHUKE B PEIICHUH IPpobeM CcopmupoBaHHBIE
YactuyHble yMEHHUSA Henonnele yMeHUs  |1OMyCKAOTCS HEOOBIITHE

TEXHOJIOTHYECKHUX MPOLECCOB SKCILTYaTaLUH yMEHHS

KOHMpOAUpylowue
mamepuansl no
oucyuniuue, , 340aHUs
OJ151 KOHMPOJILHOTU
pabomwl, 3a0anus Ol
nabopamopHou

Baagers: CITOCOOHOCTHIO UCITOJIB30BAHUS
[IPOTPpaMMHBIX KOMITJICKCOB 3HAHUH B 00JIaCcTH
TCIJIOTCXHUKH IJI1 KaYCCTBCHHOI'O YIIPABJICHU
COIIPOBOXKACHHUSA U KOHTPOJIA
MMPONU3BOJACTBCHHBIX, TEXHOJIOTUICCKUX,
TPAHCIIOPTHBIX MPOLCCCOB.

YactuaHoe BJIaJACHUC
HaBbIKaMH

Hecucrematnueckoe
MNPUMCHCHUC HABBIKOB

B cucrematnueckom
MIPUMEHEHUH HaBBIKOB

JIOTTYCKAIOTCS TTPOOEIThI

Ycnemnoe u
CHCTEMATHYECKOE

MMPUMEHCHUEC HABBIKOB

pabomyl, mecmogvie
3a0aHus, memol
\pedhepamos, 0oknados




8. OcobenHocTH peajn3anuu TUCUUILTHHBI 1151 MHBAJIU/IO0B U JIUIL €

OrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

Jns  ocyIIecTBICHUS TPOLEAYP TEKYIIero KOHTPOJS YCIEBAEMOCTH M  IMPOMEKYTOYHOM
aTTecTalii OOYYaroMIMXCsl CO3JaHbl (POHJIBI OIICHOYHBIX CPEJCTB, aJaNTHPOBAHHBIC JJISI WHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS U TO3BOJIIONINE OIICHUTH JOCTHKCHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOM 0O0pa30BaTeIbHON MpOrpaMMe pe3yjbTaTOB OOYYEHHS M YPOBECHB
c(hOPMUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJIEHHBIX B 00pa3oBaTelbHOW mporpamme. Dopma
MPOBEACHUS TEKyIIEH aTTecTalliud JJig CTYJCHTOB-MHBAJIMJOB YCTAHABIMBACTCS C y4YE€TOM
WHIUBUAYATBHBIX MCUXO(PHU3UIECKHX OCOOCHHOCTEH (YCTHO, MUChMEHHO Ha Oymare, MHCHBMEHHO Ha
KOMITbIOTEpE, B (opMe TecTupoBaHuUs W T.1.). llpm TecTupoBaHuW mJis CIIAOOBUIANIUX CTYACHTOB
UCIOJNB3YIOTCA (OHJIBI OIIEHOYHBIX CPEICTB C YKpYMHEHHBIM IpudpToM. Ha sk3ameH mpuriamaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OOCCIICYMBAET TEXHUYECKOE COMPOBOXKJICHWE cryAcHTY. [lpm
HEOOXOJIUMOCTH CTYACHTY-HHBAIUAY MPEIOCTABISICTCS TOTIOTHUTEILHOS BPEMS JIJIsl TOJATOTOBKH OTBETA
Ha »JK3aMmeHe (win 3adere). OOywarommecs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBS U
oOydaroluecss HMHBAIUIBI O00ECIIEYMBAIOTCS TMEYaTHBIMH M 3JEKTPOHHBIMH  00pa3oBaTEIbHBIMU
pecypcamu (TmporpamMmbl, ydeOHBIC IOCOOHMS I CaMOCTOSATENbHOW paboTel W T.1.) B Qopmax,
QIAITHPOBAHHBIX K OTPAaHUYCHHUSM UX 370POBbsI H BOCIPHUSTHS WH()OPMALINH:

1) s MHBAJIKIOB U JIMII C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS MO 3PEHHI0:

- JJISl  cJenbIX: 3aJaHus JUIS BBIIOJIHEHHS Ha CEMUHApax U MPAKTHUYECKUX 3aHSTHUAX
opopMIsItOTCS  penbepHO-TOUeuHbIM TpudTOoM bpaitnis win B BUAE DJIEKTPOHHOTO JOKYMEHTa,
JIOCTYITHOTO C TIOMOIIBIO KOMIIBIOTEpPA CO CIEIHMATM3UPOBAHHBIM MPOTPAMMHBIM OOECIeYeHUEM IS
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; TUChbMEHHBIE 3a/I1aHUs BBIMOIHAIOTCS Ha Oymare penbedHo-
ToueyHbIM mipudToM bpailng wuam Ha KOMIBIOTEpE CO CHEUUATH3UPOBAHHBIM TMPOTPAMMHBIM
o0OecrieueHrneM ISl CJETBIX MO0 HAIWKTOBBIBAIOTCS ACCUCTEHTY; OOYyYaroIIMMCS 7S BBITOJHEHUS
3a/IaHusl TIPU HEOOXOIUMOCTH MPETOCTABIISIETCS KOMIUIEKT MUChbMEHHBIX MPUHAJICKHOCTEH M Oymara
JUIS  TIHCbMa  penbeHO-TOYeHYHBIM mpudToM bpaiisg, KOMIBIOTEp CO CHCHHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM JITIS CIICTIBIX;

- 1S cJadoBuasimmMX: oOecreunBaeTCsd WHANBUAYAIbHOE PABHOMEPHOE OCBEIICHHUE HE MEHee
300 mrokc; oOydYaromuMcsi JUIsi BBITIOJIHGHHSI 3aJaHUs TPU  HEOOXOTUMOCTH TPEIOCTaBIISCTCS
YBEITMYMBAIONIEE YCTPOMCTBO; BO3MOXKHO TaKXE WCIIOIh30BaHHE COOCTBEHHBIX YBEIMYHBAIOIINX
YCTPOMCTB; 3a1aHUS JUIS BHITIOTHEHUS 3aJaHU OPOPMIISIFOTCS] YBEITMUYEHHBIM MIPUPTOM;

2) U1 MTHBAJIMJIOB U JIMII C OTPAHMYEHHBIMUA BO3MOYKHOCTSIMH 37I0POBbBSI MO CJIYXY:

- IJIs1 TJIYXMX M cJadocablammx: o0ecrneurnBaeTcsl HaTMIue 3BYKOYCHIIMBAIOIEH ammaparypbl
KOJJIEKTUBHOTO MOJIB30BaHUS, npu HEOOXOIMMOCTH 0o0yJaromuMces MPEAO0CTABIIACTCS
3BYKOYCWJIMBAWOIAsl  ammaparypa HWHAWNBUAYAIbHOTO TOJNB30BAHHS, MPEIOCTABISIOTCA  YCIYTH

CYpIOIIEpEBOIUNKA;



AJISl  CJIeNMOIVIyXHX JIONYCKAeTCcsl MPHUCYTCTBUE ACCUCTEHTA, OKa3bIBAaIOIIETO yCIyTu

TU(IOCYpIOTIEPEeBOJUMKA (IOMUMO TpeOOBAaHUM, BBINOJIHAEMBIX COOTBETCTBEHHO [UI CIEMBIX U

TIIyXuX);

3)

4)

JUI JIMLL C TSDKEIBIMM HApYLICHUSMHU PEYM, TIIyXUX, CIA0OCIHbIIAIUX JEKIUN U CEMUHAPBHI,
POBOJUMBIE B YCTHOH (popMe, MPOBOAATCS B MUCEMEHHOH (popme;
JUISl UHBAJIUJOB U JIUL ¢ OTPAaHUYEHHBIMY BO3MOKHOCTAMHU 310POBbsl, HMEIOLIUX HAPYIIECHUA

OMMOPHO-ABUTI'AaTECJIBHOI'O allliapara:

- I JdL ¢ HapyYHICHUSAMH OIIOPHO-ABHUIATCIBHOIO allllapaTra, HapyIICHUSAMH IBUIaTCIIBHBIX

(bYHKHHI;'I BCPXHHUX KOHEYHOCTEH HWIIN OTCYTCTBUEM BCPXHUX KOHEYHOCTEH: IHCHMCEHHEIC 3aJaHus

BBIIIOJHAKOTCA Ha KOMIIBIOTEPE CO CICHUATIU3UPOBAHHBIM  IIPOrpaMMHBIM oOecrieucHUEM WU

HAJMKTOBBIBAIOTCS ACCUCTEHTY; BBINIOJHEHHUE 3a/JaHUN (TECTOB, KOHTPOJILHBIX paboT), MPOBOAMMEIE B

MUCBbMEHHOMN (hopMe, TPOBOAATCA B YCTHOM opMe MMyTeM orpoca, 6ecebl ¢ 00ydaroumcs.

9.

YuyeOHO-MeTOAMYEeCKOEe U MHPOPMALIMOHHOE O0ecnedeHue TUCIMILIMHBI

a) OCHOBHAasI JTUTEepaTypa

1.

Anppees B.B. Temnorexnuka [DnekTpoHHsbIi pecypc]: yueOnuk/ Aunpees B.B., Jlebenes B.A.,
CnecuBueB b.M1.— DOnextpoH. tekctoBble aanHble.— CII16.: HanuoHanbHbIE MUHEpaIbHO-
ceipbeBOil  yHuBepcuteT — «lopmbnt», 2016.— 288 c—  Pexum = pmocryma:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

Texnuyeckass TepMOAMHAMHMKA U TEIUIOTEXHUKA [DIEKTPOHHBIN pecypc]/ — DIeKTpoH.
TekcToBble JaHHbIe. XameHko A.A., Kamuanuenko M.IO., BucnoryzoB A.H.— CraBpomnoiib:
CeBepo-KaBkasckuit  denepanvubiii  yausepcuter, 2017.— 107 c.— Pexum poctyma:
http://www.iprbookshop.ru/75606.html.— 5BC «IPRbooks»

Pacyer TemioBbIX NMpOLIECCOB M YCTAaHOBOK B NpPHUMeEpax M 3ajadax [DJIEKTpOHHBIA pecypc]:
npaktukym/ anait B.B., MuxaitnoB A.I'., batpakos IL.A., Tepebunos C.B., CnobGonuna
E.H..— DOnexktpoH. TekcToBble naHHble.— OMcK: OMCKHI TOCyJapCTBEHHBIM TEXHHUYECKUN
yauBepcuret, 2015.— 120 ¢.— Pexum mocryma: http://www.iprbookshop.ru/58098. html.—
3BC «IPRbooks»

Manast .M. TexHuueckasi TEIJIOTEXHUKA [DJIEKTPOHHBIA pecypc]: yuebHoe mocobue/ Manas
O.M., TomukoB JI.B.— OnexktpoH. TekcTtoBele JnaHHble.— CapaTtoB: CapaToBCKui
TOCYJapCTBEHHBIN TexHuueckuit yHuBepcurer nmenn H0.A. INarapuna, D6C ACB, 2014.— 90
c.— Pexxum noctyna: http:// www.iprbookshop.ru/80120.html.— 3B5C «IPRbooks»

Mpakna A.H. Pacyer Temmo’HEpreTM4eCcKuxX YCTaHOBOK IIPOMBIIIJIEHHBIX MPEANPUATHN
[OnexTpoHHbIM pecypc]: npakTukyM/ MpakuH A.H.— DnekTpoH. TeKCTOBble JaHHbIE.—
CaparoB: CapaToBCKHi TOCYAapCTBEHHBIN TeXHUYEeCKUM yHUBepcuTeT umeHu 0. A. INarapuna,
3bC ACB, 2015.— 24 c¢.— Pexwum noctyna: http://www.iprbookshop.ru/76510.html.— 5BC
«IPRbooks»

Huxonae FO.E. Temnodukanus u TemaoBble ceTH [DIEKTPOHHBIA pecypc]: MpakTHKyM/
Huxonaes 10.E., Bnosenko N.A.— DnekTpoH. TekcToBbie JaHHble.— CapatoB: CapaToBCKHil
roCyJapcTBeHHbIN TexHuueckuit yausepcurer umenu F0.A. INarapuna, O5C ACB, 2015.— 36
¢.— Pexxum gocrymna: http://www.iprbookshop.ru/76520.html.— DBC «IPRbooks»

Typnyes P.A-B., Magaesa M.3. Meronndeckue yka3anus / TepmoanHaMudeckue napameTphbl
Y TPOIIECCHI UCATBHBIX Ta30B. 3aKOHBI HIeaTbHBIX Ta30B U razoBbie cmecu. [ THU - 2005, 44
c.

Ucaes X.A., Enbmyp3aeB A.A. Mertoanueckue ykazanus //TemnoBoit pacueT maporeHeparopa.-
I'THH - 2002, 21 c.

22



9. Typnyes P.A-B., Manaesa M.3. Meroauueckue ykazaHust// BTopoii 3akoH TEpMOIMHAMHKH.
Peanbubie ra3sl (mapsr) u ux cpoiicrea. [ THU -2005, 18 c.

10. Typnyes P.A-B., ManaeBa M.3. Meronndeckue ykazanus// OCHOBHBIE 3aKOHBI TEIJIOOOMEHA.
I'THU - 2005, 25 c.

B) IPOrPaMMHOE H KOMMYHHMKAIlHOHHOE o0ecrevyeHne

1. DnexTpOHHBI KOHCIEKT JIEKIMH W DIEKTPOHHO-OOYYAIOIUH KOMILJIEKC M0 JAWUCIUILINHE
«TexHHnueckas TEIUNIOTEXHUKA»

2. TecTsl 17151 KOMIIBIOTEPHOTO TECTUPOBAHUS CTYIEHTOB.

r). Humepunem pecypc - WWW.QStoU.ru snrexmponnas oubauomexa IbC «IPRbooksy,
“Koncynomanm cmyodenma”, “ibooks”

HNHTepHeT-pecypcsl
thermophysics.ruymodules.php?name=PagesAd&pa...pid...
book-pdf.org>physics/file6014.html
fondknig.comymain...termodinamika i teploperedacha...
eknigi.orgpnauka i...termodinamika-i-teploperedacha...
msmakarov.narod.ru>html/ctheme.html
teplotexnika.ucoz.ru>load/1
techliter.ruy...lekcii/termodinamika. . .teploperedacha. ..
termopower.ru>tehnicheskaya-literatura/126-lekcii. . .
booksgid.comy...tekhnicheskaja-termodinamika-i.html
eknigi.orgpnauka i...termodinamika-i-teploperedacha...
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9.2 MeToanueckne MaTepHaJibl IPUIOKEHNE

10. MaTepuajibHO-TEXHHYECKOE o0ecriedeHne TUCIUIIINHBI
1. Knacc ¢ mepCOHATBHBIMH KOMITBIOTEpAMH JUIsl TMPOBEICHUS TPAKTHUSCKUX 3aHATHA U
BUPTYaIbHBIX J1a00OpPaTOPHBIX PaboT.

Tnuorexnuka (Hamuuue odopynoanus u TCO)

1 JlaGopatopHslif komiuieke "Temnonepenada npu kousekuuu u o6ayse" TIIK-010-9JIP-01
(9 nabopaTtopHbIX padboT)

1. Temnonepenaya npu KOHBEKIHUHU U 00/1yBe cTepxHs (Peanvhas)

2. Temnonepenaya npu KOHBEKIUHU U 001yBe paauatopa (Pearvbras)

3. Temnonepenaya mpyu KOHBEKIMH 1 001yBe miapa (Pearvras)

4. Temsonepenaya Mpy KOHBEKIMU U 001yBe TacTUHBI (Peanbras)

2 Y4eOHo-naboparopublit Komiuieke «TemmooOmeHHUKNY (4 1a00paTOPHBIX PabOTHI)
1. UccnenoBanue TpyOuaToro TenaooOMeHHUKa (Peanvhas)
2. VccnenoBaHue IJIACTUHYATOrO TEINIOOOMEHHUKA (Peanvhas)

3 BupTtyaneHblii mporpaMMHBIi 1abopatopHbiit komieke "Temnorexnuka" (6 madop.
pabor)

BJIP MNel. I1epBelii 3aKOH TEPMOJMHAMUKY B IIPUIIOKEHUHN K PEHIEHUIO OJHOTO U3 BUJIOB
TEXHUYECKHUX 33]1aY;

BJIP_Ne2. Onipenenenre mapamMeTpoB BIAXKHOTO BO3yXa;

BJIP M23. MccnenoBanue npolecca UICTEUEHUsI BO3/yXa Yepe3 CYKUBAIOIIEECs COILIO;
BJIP No4. Onpenenenune kod(pduiimenTa TermionpoBOTHOCTH TEMIOU30JIAIIMOHHOTO
MaTepuana;

BJIP_MNe5. Tennootnadya BEpTHKAIBHOTO IIUJIMHpA IPU €CTECTBEHHON KOHBEKIIUY;
BJIP MNe6. ViccnenoBaHre MPOLIECCOB TEINIOOOMEHA Ha TOPU30HTAIBHOM TPYOOIPOBOJIE.
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http://www.booksgid.com/other/19193-tekhnicheskaja-termodinamika-i.html
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http://eknigi.org/nauka_i_ucheba/58097-texnicheskaya-termodinamika-i-teploperedacha-kurs.html

4 BupTtyanbheiii yueOHbIi KoMIIEKC « TerIoBbie 31eKTPOCTaHIHI

5 KoMmjieKT mIaKaToB 560x800 mv, M300pakeHne HAaHECEHO HA MIACTHKOBYIO OCHOBY TOJILMHOMN 4 MM
u pazmepoM 560x800 mm. M300pakenne o0aamaeT BOMOCTONKIMH CBOMCTBaMU. Kask/Iblif ITakaT uMeeT
OJICMCHTBI KPCIIJICHUA K CTCHE.

5.1 | Texnuueckas repmoauHaMuka (16 mr.)

5.2 | «Tennomaccoobmeny 16 mir.

6 3JIeKTp0HHI>Ie IJTAKATBI JIeMOHCTpaI[MOHHBIE KOMIUIEKCHI HA 6a3e MyJIbTUMEIHA-TIPOEKTOPA (KOMIUIEKT
9IEKTPOHHBIX M1akatoB Ha CD, mynsTuMenna-nmpoekrop BENQ, HoyTOYK, 3kpan 1,5x1,5 m):):

a. TexHuyeckasi TepMoiMHaMuKa (86 1mr.)

0. Tennomaccoodmen(122 mr.)
Ilpe3enTanumn:

1 Tennonepenayda

2 TemnioBble U ATOMHBIE IIEKTPOCTAHIINH

3 JlBurarenu BHyTPEHHETO CTOPAHMS

4 OU3UKO-XUMHUYECKHE OCHOBBI COBPEMEHHOM SHEPreTUKU

5 DHeprocbepekeHHE U ee poJib B KHU3HU o01iecTBa (52 crnaifioB);

6 Meponpustus o 3HeprodhHEKTHBHOCTH U dHeprocoepexenuto (20 cmaioB);

7 OCO0EHHOCTH pean3anuy IPorpaMM SHEProcOepeKeHUsT M SHEPTeTUIECKON
s dexTuBHOCTH 151 OFODKETHBIX opranmu3anui (9cnaiinos);

8 Oueprobanancel TOP ux coctosinue u knaccuduxarms (11 cnaiinos);

9 PacueTHbIN aHATN3 SHEPreTHIECKUX OTOKOB M OamancoB (11 cnaiigoB)
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IIpuiaoxenune
MeToanuyeckue yKa3aHHs 110 OCBOCHUIO TUCHUIUIMHBL « TermioTexuuka»

Metoanueckue ykazaHUs Ui OOydaloOIIMXCsl IO IUIAHUPOBAHUIO M OpPraHM3allid BPEMEHH,
HE00XOAUMOTO Il OCBOCHUS JUCLUIUIAHBI.

N3ydyeHne pekoMEeHAyeTCsl HauyaTb ¢ O3HAKOMJIEHMsI C pabouell mporpaMMoOil AMCLMILIMHBI, €€
CTPYKTYpOHl M coJepXkaHueM pa3zienoB (Moaysei), (OHIOM OLEHOYHBIX CPEICTB, O3HAKOMHTHCSA C
y4e0HO-METOIMYECKUM U UH()OPMAIIHOHHBIM 00€CIIeYeHUEM TUCIIUILIIMHBI.

Jucuumnnza «TemnoTexHuka» cocTouT U3 17 CBA3aHHBIX MEXKAY COOOI0 TeM, 00eCIIeUnBAIOIINX
II0CJIEZI0BATEIbHOE U3YUEHUE MaTepraa.

OOyueHnue 1o JucHMIUIMHE « TemIoTeXHUKa» OCYLIECTBISIETCS B CIEAYOMUX GopMax:

1. AynuropHsbie 3aHsATHS (JICKITUH, TA00OPATOPHBIE U IPAKTUYCCKUE 3aHSTHUSA).

2. CamocrosTenpHas pabora CTyJeHTa (IOArOTOBKAa K JIEKLMAM, Ja0OpaTOPHBIM 3aHATHUSIM, U
MHBIM (pOpMaM MUCHbMEHHBIX paboT, MHAWBUIYaIbHAsI KOHCYJIBTAIUS C TIPENOaBaTeIeM).

3. WMHtepakTuBHBIE (OPMBI MPOBEIEHUS 3aHATUH (KOJUIOKBUYM, JIEKLHS-TUCKYCCUS, U JIpyrue
bopmsr).

VYuebHblil MaTepuas CTPyKTYPHUPOBAaH U U3y4eHHE AMCLUIUIMHBI IPOM3BOIUTCS B TEMaTUYECKON
MOCJIeIOBATENbHOCTH. KakaoMy NpakTHUeCKOMY/IabopaTOpHOMY 3aHATHIO W CaMOCTOSITEIHbHOMY
M3YyYEHHUI0 MaTepuaia IMpeallecTBYeT JIeKuus 1o AaHHoW Teme. OOydaromiyecs caMOCTOSATEIBHO
IIPOBOJSAT IPEIBAPUTENBHYIO MOATOTOBKY K 3aHATHUIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE y4yacTHE B
00CYX/IeHUM TEOPETHUECKUX BOIPOCOB, pa30ope NMpoOIEMHBIX CUTYaluil U MIOMCKOB ITyTel UX PELIeHHUS.
MHorue mnpo0OsieMbl, H3ydaeMble B Kypce, HOCST JHMCKYCCHOHHBIN XapakTep, YTO IpEeAIoiaraeT
MHTEPAKTUBHBIN XapaKTep MPOBEACHUS 3aHATUN HA KOHKPETHBIX IPUMeEpax.

Onucanue nocneaoBaTeIbHOCTH 1€HCTBUN 00yYaromerocs:

[Ipu wu3yyeHuM Kypca cielyeT BHHMMATEIbHO CIIyIIaTh M KOHCIIEKTHPOBAaTb Marepual,
U3JIaraeMblii Ha ayJJUTOPHBIX 3aHATUAX. [l €ro MoOHMMaHUs U KaYeCTBEHHOT'O YCBOEHHSI PEKOMEH Ty eTCsl
CIEeAYIOIAs MOCIEI0BATEIIbHOCTD JEUCTBUI:

1. ITocne okoHYaHUsl y4eOHBIX 3aHATUN AJS 3aKPEIUICEHUsT MaTepHaja MpOCMOTPETh U 00 1yMaTh
TEKCT JIKITUH, TIPOCITYIIAaHHOMN CeroHs, pa3oOpaTk paccMoTpeHHblie mpumeps! (10 - 15 munyT).

2. Ilpm moAroTroBKe K JEKUUU CIELYIOIIETO JHS MOBTOPUTH TEKCT MNPEABIAYLIEH JIEKIHH,
olyMaTh O TOM, Kakasi MO>KeT ObITh cienytomas tema (10 - 15 munyT).

3. B Teuenue Henenu BIOpATh BpeMs 7Sl paboTHI ¢ IMTepaTypoid B bubiumoreke (1o 1 gacy).

4. Ilpu moAroToOBKE K JIaOOPaTOPHOMY 3aHSATHIO IOBTOPUTH OCHOBHBIE TIOHATHUS 110 TEME, U3YUHUTh
IPUMEpPBI, U3YUYUTh CXEMY, OMHMCAHUE U MOPSA0K MpoBeleHHs JabopaTOpHOM paboThI, pacCMOTPEThH
rpaduk M aMarpaMMbl. Pemias KOHKpPETHYIO CHUTYaluio, - MPEIBAapUTENbHO TOHATh, KaKou
TEOPETUYECKHI MaTepua Hy>KHO MCIIOJIb30BaTh. HaMeTuTh 11aH perieHus, nonpoooBaTh Ha €r0 OCHOBE
pemntsh 1 - 2 mpakTUdeckue cutyanuu (JlabopaTopHbie paboThI).

2. Meroguyeckue yKkasaHHs 110 padoTe 00y4al0IuXxcsi BO BpeMsl IPOBeIeHUs! JICKIHIA.

Jlexiuu garoT 00ydYaromUMCsl CUCTEMATU3UPOBAHHBIC 3HAHHS IO TUCIUIUIMHE, KOHIICHTPUPYIOT
WX BHUMaHHE Ha Hauboiee CIOXKHBIX W BaXHBIX Bompocax. Jleknmum OOBIYHO U3JIaraloTcs B
TPAJAUIIMOHHOM WM B MpOoOJeMHOM cTuie. i CTyAeHTOB B OOJIBIIMHCTBE CIIy4acB B MPOOJIEMHOM
ctune. [IpoOneMHBIH CTHJIbP TO3BOJSIET CTUMYJHUPOBATh AKTHUBHYIO IT03HABATEIBHYIO JEATEIHHOCTH
oOydaromuxcss ¥ WX WHTEpeC K TUCIUIUINHE, (HOPMHpPOBATH TBOPYECKOE MBIIUICHHE, MPUOETaTh K
MPOTHBOIMOCTABIICHUSIM M CPAaBHEHHSIM, KeJIaTh 0000IIEeHNs, aKTHBU3UPOBATh BHUMAHUE O0YJarOITUXCs
MyTeM TMOCTAaHOBKH MPOOJIEMHBIX BOMPOCOB, MOOMIPATH TUCKYCCHIO. BO BpeMs NEKIIMOHHBIX 3aHSATHI
PEKOMEHIIyeTCSI BECTH KOHCIEKTHPOBAaHME Y4YeOHOro wmaTepuana, oOpamaTh BHUMaHUE Ha
(hOpMYIIUPOBKHU U KATETOPUHU, PACKPHIBAIOIINE CYyTh TOTO WM UHOTO SIBJICHHUS, WM MIPOILIECCOB, BHIBOABI U
MpaKkTUYeCKue pexoMeHaani. KOHCIeKT JIeKIUK JTydIie MoApa3AesaTh Ha MYHKTHI, COOTI0as KPacHYIO
CTPOKYy. DTOMY B OONBINON cTeneHu OyayT CIOCOOCTBOBATH BOMPOCHI TUIAHA JIEKIMH, MPEI0OKEHHBIE
npenoaasatensiM. Cieayer oOpaiaTh BHUIMaHUE Ha aKIICHTHI, BRIBOJIBI, KOTOPHIE JIEIaeT MPernoaBaTeb,
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oTMedasi HanOojee BaKHbIE MOMEHTHI B JICKIIMOHHOM MaTepuaje 3aMEUaHUsIMH «BaKHO», «XOPOLIO
3alIOMHHUTHY U T.I. MOXKHO JIeTIaTh 3TO U C MOMOIIBIO Pa3HOIBETHBIX MapKEPOB MM PyUeK, TOTIEPKUBAs
TepMUHBl U ompexaeneHus. llemecooOpa3Ho pa3paboTarh COOCTBEHHYIO CHCTEMY COKpAICHHUH,
a00peBuatyp u cumMBOIOB. OTHAKO TpH AajbHEHIeH padoTe ¢ KOHCIEKTOM CHMBOJIBI JIy4Ille 3aMEHHUTD
OOBIYHBIMH CJIOBAMH sl OBICTPOTO 3PUTEIBHOTO BOCIPUATHS TeKcTa. PaboTas Ha KOHCIIEKTOM JIEKIIHA,
HEOOXOZMMO HCIOJIb30BaTh JIMTEPATYpy, KOTOPYIO PEKOMEHAOBaJ NpenoaaBaTelb. VIMEHHO Takas
cepbe3Hasi, KpONOTIMBas paboTa C JIEKIUOHHBIM MAaTepUaoM IIO03BOHUT TJIyOOKO OBJIAAETh
TEOPEeTHUECKUM MaTepuasioM. TemaTuka JeKIuid 1aeTcs B, pabodel mporpaMMe TUCIUTUINHBL.

3. MeToauuyecKue YKazaHus Oﬁy'laIOIIIHMCﬂ IO MOATOTOBKE K HpaKTI/I‘leCKHM/CeMHHaPCKI/IM
3aHATHAM.

Ha npakTnyeckux/CeMHHapCKUX 3aHATHSAX MPUBETCTBYETCS aKTUBHOE ydacTHE B OOCYKIAECHUU
KOHKPETHBIX CHUTYalllif, CIIOCOOHOCTh Ha OCHOBE IIOJIyY€HHBIX 3HAaHUI HaXOAWUTh Hamboiee
3(pGEeKTUBHBIE PELICHHUs] MOCTaBJIEHHBIX MpPOOJeM, yMETh HAaXOIUTh NOJe3HbIH. JlONOJHUTENbHBIN
MaTepuai o TEMaTUKE CEMUHAPCKUX 3aHATH.

Cryznenry PEKOMEHIyeTCA clefymoomas cxema IMOATOTOBKH K
MPAKTUYECKOMY/CEMUHAPCKOMY 3aHITHIO:

1. O3HakoMJIeHHE C IUIAHOM IPAKTUYECKOI'0/CEMMHAPCKOIO 3aHATHS; KOTOPBIM .. OTpaxaer
COJIEP)KAHUE TPEMIOKECHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA;

3. IIpounTaTth OCHOBHYIO JIUTEPATYDY.

B nporecce moAroToBKU K NPakTUYECKUM 3aHATHIM, HEOOXOIUMO 00paTUTh 0c0b0e

BHMMAaHHUE HA CaMOCTOSITEIIBHOE M3Y4YEHUE PEKOMEHJIOBAHHOMW JmTeparypsl. [Ipu Bcel mosHOTE
KOHCIIEKTUPOBAHHUS JIEKIIMM B HEMl HEBO3MOXXHO M3JI0KHUTh BECh MaTepuall M3-3a JUMUTA ayIUTOPHBIX
gacoB. [loaromy camocrositenbHast paboTra C ydeOHMKamMH, Y4YeOHBIMH TOCOOWSMH, HAy4YHOH,
CIIPaBOYHOM JINTEPATYPOM, MaTeprualaMy EPUOANYECKUX U3JaHUN 1

WNuTtepHera sBisercss Hanboaee d3PPEeKTHBHBIM METOIOM MOJTYUYCHHS JONOTHUTEIBHBIX

3HAHWM, MO3BOJSET 3HAYUTEIbHO AKTUBU3UPOBATh IpOLIECC OBJIaJeHUs HHpopMaruei,
crocoOCcTByeT OoJiee TIyOOKOMY YCBOSHHIO HM3Yy4aeMOro Marepuana, (OpMHpPYET Yy CTYJICHTOB
OTHOIIIEHHE K KOHKPETHOW mpobieme. Bece HOBbIE MOHATHS 10 M3y4aeMO TeMe HeOOXOIMMO BBIyYHUTh
Hau3yCTh U BHECTHU B IJIOCCAPHi, KOTOPBIH 11€71€CO00pa3HO BECTHU C CAaMOIr0 Hayalla U3y4eHus Kypca;

4. OTBETUTH Ha BOIPOCHI IJIaHA MPAKTUYECKOI0/CEMUHAPCKOT0 3aHATHS;

5. BEIOJIHUTE JOMAIlTHEe 3aJJaHue;

6. [IpopaboTaTh TECTOBBIE 33JaHUS U 3a]1aUH;

7. Ilpu 3atpynHeHusx copMyIrpoBaTh BOIIPOCHI K MPEIOIaBATENIO.

PesynbraT Takoil paboThI JOKEH MPOSBUTHCS B CIIOCOOHOCTH CTYAECHTa CBOOOAHO

OTBETUTH HA TEOPETUUYECKHE BOMPOCH IPAKTUKYMa, BBICTyIaTh U y4aCTBOBATh B

KOJIJIEKTUBHOM O0CY>KJI€HMH BONPOCOB M3y4aeMOM TeMbl, IPAaBUJIBHO BBHIMOIHATH MPAKTHUYECKUE
3aJlaHUs ¥ UHbIE 33JJaHUsI, KOTOpBIE JAt0TCs B (JOH]IE OLIEHOYHBIX CPEJICTB AUCIUILINHBIL.

4. Metoguyeckue yKazaHHus 00y4aOIMMCs 110 OPraHU3alii CAaMOCTOATEIbLHONH padoThI.

Ilenp opraHM3alnMu CaMOCTOSTENBHOW paboThl MO JUCHMIUIMHE «TeIuloTeXHHKa» - 3TO
yriayOJeHue U paclipeHue 3HaHui B o0nactu GopMUPOBaHKE HaBblKa U MHTEpEca K CaMOCTOSITEIbHON
[I03HABATEJILHON 1€ATEIbHOCTH.

CamocTtosaTenbHas paboTa 00y4arommxcsl SBJISETCS BaKHEHIIMM BHUJOM OCBOEHHUS COJEpP>KaHUS
JMCLUUIUIMHBL, TOATOTOBKHU K MPAKTHUYECKUM 3aHATUSAM M K KOHTPOJILHOU padoTe.

Croz1a e OTHOCATCA U CaMOCTOSITENIbHOE YIyOJIeHHOE N3yUYeHUe TeM TUCIUIUINHBI.

CamocrosrenbHas paboTa HpeAcTaBisieT co00 MOCTOSHHO NEHCTBYIOIIYIO CHCTEMY, OCHOBY
00pa30BaTeNbHOro MpoIecca U HOCUT UCCIIE0BATEIbCKUN XapaKTep, YTO MOCTYKUT B

OyayIieM OCHOBAaHMEM JUIsl HAMMCAHUsI BBITYCKHON KBaTHU(HUKAIIMOHHON pabOThI, MPAKTUYECKOTO
MIPUMEHEHHUSI [TOJTyYEHHbIX 3HaHUH.
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Opranuzanus caMOCTOSTENIbHOM pabOThl 0O0YYaIONINXCS OPHUEHTUPYETCS Ha aKTHBHbBIE METOJbI
OBJAJCHUS 3HAHWSAMH, PA3BUTHE TBOPYECKHX CIIOCOOHOCTEH, TEpPexXoAx OT TIOTOYHOTO K
VH/IMBUYTU3UPOBAHHOMY OOYYEHUIO, C yUETOM MOTPEOHOCTEH U BO3MOKHOCTEH JINYHOCTH.

[lpaBunbHas OpraHM3alMd  CAaMOCTOSITENBHBIX Y4YEOHBIX 3aHATHH, WX CHCTEMaTHYHOCTS,
1esecoodpasHoe MIaHUPOBaHUE pabOYero BPEMEHH TO3BOJISAET CTYJCHTaM pa3BUBATh YMEHHS U HaBBIKU
B YCBOGHHMH M CUCTEMATH3aIH IPHOOpETaeMbIX 3HaHUH, 00ecIieunBaTh BEICOKHI

YPOBEHb  YCIEBAEMOCTH B  MEpPHOA  OOyYeHHUS, TOJIYYUTh  HABBIKM  TOBBIIICHHS
podeCcCHOHATBHOTO YPOBHSL.

CamocrositenbHas paboTta peaausyercs:

- HEMOCPEJICTBEHHO B MPOIECCe ayAUTOPHBIX 3aHIATUN - Ha JIGKLIUAX, IPAKTUIECKUX 3aHATHUSAX;

- B KOHTaKT€ C IpErojaBaTelieM BHE PaMOK DPACIMCaHMs - Ha KOHCYJIbTAIMSX IO YYEOHBIM
BOMpPOCaM, B XOJI¢ TBOPYECKMX KOHTAKTOB, INPH JHKBUAALUHN 3aJ0JDKCHHOCTEH, MPH BBINOJIHEHUH
VHIUBHUTyaTbHBIX 33J[aHUH U T.JI.

- B Oubnmoreke, j0Ma, Ha Kadeape MpHu BRITOJTHEHUH 00YyJalOUIMMHUCS YUIeOHBIX U MPAKTHUYECKUX
3ajad.

Bunest CPC u kputepuu onieHoK

(mo 6ambHO-peiTuHroBOM cucteme [THTY, CPC onenuBaercs B 15 6aion)
1. Pedepar

2 Jlokmnang

3. Occe

4. Yyactue B MEpOIPUATHIX

Tembl 111 caMOCTOSATENbHONM pPAa0OTHI MPONHMCAHBI B pabouyell mIporpamMme JAUCLHUIIIMHBL.
D¢ (eKkTUBHBIM CpPEACTBOM OCYLIECTBIEHHUS OOYy4YarOIIMMCS CaMOCTOSTEIbHONM paboThl sABISETCA
3JIEKTpOHHAs HH(POpMAIMOHHO-00pa30BaTeNbHAs Cpe/ia YHUBEPCHTETA, KOTOpasi 00ECIIeYNBAET JOCTYII K
yueOHBIM IUIaHaM, paboyuM MporpamMmaM AUCHUIUIMH (MOAYJIeH), IPAaKTUK, K H3JaHUSIM 3JIEKTPOHHBIX
OUOIMOTEYHBIX CHCTEM.
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