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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

®opMupoBaHne KOMILJIEKCA 3HAHUN B 00IaCTH MOITy4EHUs, MPEOOpa30BaHus, Iepelaui U UCTIONb30BaHHs
TETUTIOTHI, (POPMHUPOBAHNE YMEHUH M HABBIKOB TEPMOJMHAMUYECKOTO UCCIIEIOBAHNS PA0OYHX MPOIIECCOB B
TEIIOOOMEHHBIX aIlnapaTax, TEIUIOCHIOBBIX YCTAHOBKAX M JPYTHMX TEIUIOTEXHHYECKHUX YCTPOMCTBaX,
[IPUMEHAEMBIX B OTPACIIH.

1.2. U3yuyaemble 00beKTbI THCHUTLIAHBI

(OCHOBHBIE 3aKOHBI TCPMOJMHAMUKU U TCIUIONCPEAaYn, TEPMOAMHAMUYCCKUC TIPOHECChl U IHUKIIBI,
cBOICTBa paboumx Tel (ra30B W MapoB), MPOIECCH Mepeavr Telia TEMIONPOBOIHOCTHIO, KOHBEKIIMECH 1
N3JTYy4CHHUEM, OCHOBBI pacdcTa TCHHOO6MCHHBIX arrmapaToB U TCINIOOHEPTCTUICCKUX YCTAHOBOK.

1.3. Bxoausblie TpedoBaHusA

|He IPEyCMOTPEHBI

2. [Inanupyemble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

WHankaTop JOCTHKEHHS
Wunexc ILnanupyembie pesyIbTaThl KOMIIETEHIIUH, C KOTOPBIM Cpencrsa
Komnerenums | | caropa 0?;’{‘;?;“;‘, ;;’Tﬂbngigggg)‘e COOTHECEHBI TUTAHNPYEMBIE OlIeHKH
’ ’ pe3yiIbTaThl 00y4eHUs
OIIK-1 N-10I1K-1 (3naet crocoObl ¥ MOAXO0/IbI K|3HAET MPUHLUITUAIbHBIE 3auer
pEILICHUIO 3aa4 0COOEHHOCTH 33Ja4
TETUIOTEXHUKHU U npogecCuoHaNbHOM
TETI0O()U3UKN; OCHOBHBIE  [ESATEIBHOCTHU C YUETOM
METO/IbI MAaTEMaTHYECKOTO ¥ [OCHOBHBIX TPEOOBAaHHN 1
KOMITBIOTEPHOTO moTpeOHOCTEH HEDTETa30BOM
MOJICTTHPOBAHUS oTpaciu
OIIK-1 N-20I1K-1 (Ymeert permath o0miue YMeeT pemiarth 3a1auu 3ammura
3a]1a4M TETUIOTEXHUYECKOTO |[MpOodeCCHOHAIBHOM mabopaTopHOi
MPOMUIISA C UCTIOIB30BAHUEM |ICSITETFHOCTH C YIETOM paboTHI
METOJIOB MaTEMATHYECKOTO [(OCHOBHBIX TpeOOBaHMIA 1
1 KOMITBIOTEPHOTO moTpeOHOCTEH HedTera3oBo
MOJIETTUPOBAHUS oTpaciu
OIIK-1 N/I-30IIK-1 [Bnageetr metogamu Bianeer HaBbIKaMu pemiaTh  |3ammra
MaTeMaTHYECKOTro [IPOM3BOJCTBEHHBIC U (M)  |[1ab0paTOpPHOI
MOJICIIMPOBAHUS M aHAJIN3a [MCCIIE0BATENIbCKUE 3aJaull  [paOOTHI
TEIUIOTEXHUYECKHX 33134, |[IpodeCCHOHANTBHOMI
OTHOCSIIHUXCS K cepe NEeSITENFHOCTH C YYETOM
He(Tera3oBbIX TEXHOJIOTUN |OCHOBHBIX TPEOOBaHUI U
noTpebHOCTEN HeTera3oBoit
oTpaciu




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
OIIK-5 NJI-10I1K-5 [3naeT crmocoObl MpoBeAeHUs [3HAET MecTa coopa 3auer
U3MEepeHnid, oOpaboTKu U [MHpOpMaIHH, TpeOyeMou Is
IPECTaBICHUS MPUHSATHS PEIICHHUH B
PKCIIEPUMEHTATbHbIX Hay4YHBIX HCCIIEIOBAaHUIX U B
JaHHBIX [P PEIICHUU MPaKTHYECKON TEXHHUUECKOM
TEIUIOTEXHUYECKUX 337a4  |AeSITeIbHOCTH
OIIK-5 MNJI-20I1K-5 |YmMeeT npoBOJIUTH YMeeT HaXOIUTh U 3amura
W3MEpEeHUs U HAOMI0JIeHHsI;, |epepabaThiBaTh nmabopaTopHOi
00pabaThIBaTh U nHpopmaruio, TpedyemMyro  [paboThl
HPEICTABIIATh JUIS IPUHATHS PELLICHUH B
SKCIIEPUMEHTAJIbHbIE Hay4YHBIX HCCIIEI0BAaHUIX U B
JJaHHBIE [IPU PEIICHUU [MPAaKTUYECKON TEXHUYECKON
TEIUIOTEXHUYECKHX 33/1a4  |ACSITeIIbHOCTH, TPOBOJAUTH
[aTEHTHBIN aHau3 U
TpaHchep TEXHOIOTHid
OIIK-5 MNJI-30I1K-5 (BmameeT HaBBIKAMHU BirageeT HaBBIKAMH 3amura
[POBECHHS U3MEPEHU U |TPOBEJCHMSI TATEHTHOTO nmabopaTopHOi
HaOII0ICHHA, 00pabOTKU M |aHanu3a U TpaHcdepa paboThI
IPEICTABIICHUS TEXHOJIOTUI
PKCIIEPUMEHTAIbHbIX
TMAHHBIX TS PEIICHUS
TEIUIOTEXHUYECKHX 3a/1a4 B
oTpaciu
3. O0bem U BUABI Y4eOHOH padoThI
Pacnipenenenne
o Bcero 10 CEMECTPaM B yacax
Bun yuebnoit paboTsl
4acoB Howmep cemectpa
5
1. I[IpoBenenne yueOHBIX 3aHATUH (BKJIIOUYAs IPOBEIC- 36 36
HUE TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH) B hopMe:
1.1. KonTakTHas ayauropHas pabota, U3 HUX:
- texruu (JI) 16 16
- maboparopHusie paboTsl (JIP) 18 18
- IPAKTUYECKHE 3aHATUSA, CEMUHAPBI U (WIH) ApyTUe
BU/IBI 3aHATUI ceMuHapckoro tuma (I13)
- KOHTpOJIb camocTosiTenbHoi paboThl (KCP) 2 2
- KOHTpOJIbHAs paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 72 72
2. IIpoMexxyTouHas aTTecTanus
DK3aMeH
JlnddepeHnmpoBaHHbIN 3a4eT
3auer 9 9
Kypcogoit mpoexrt (KIT)
Kypcosas pabora (KP)
OO11ast TpyA0EMKOCTh JTUCITUTIIHHBI 108 108




4. Coaepxxanue IMCUUNIMHBI

Hawnmenosanue pa3aciioB JUCHUIIIIMHBI C KPATKUM
coJiep)KaHUuEeM

O06beM ayTUTOPHBIX
3aHSTHUI 110 BUAM B 4acax

O0BeM
BHEAYyIUTOPHBIX
3aHATHUN 110 BUIAM
B yacax

1 | gap | m

CpPC

5-i1 cemecTp

Pabouyee Teno u ero mapaMeTpbl

10

[IpenMet u 3aga4u Kypca TEPMOJIUHAMUKH U €€ METO/I.
McTopuueckue CBEICHHS O Pa3BUTUU TEPMOJUHAMUKH.
3aKOHBI TEPMOIMHAMUKH. TepMoanHaMuIecKas
crcTeMa, OKPYXaIolasi Cpe/ia U B3aUMO/ICHCTBHE MEXIY
HUMU. TepMoauHaMUYecKoe paBHOBECHE U
TepMOAMHAMUYECKHII rporiecc. Pabouee Teno. PeanbHbrii
ra3 u MoJIeb UaeabHOTO ra3za. OCHOBHbBIE TapaMeTPhI
COCTOSTHUSI. 3aKOHBI UJICATLHOTO ra3a. Y paBHECHUS
COCTOSTHUSI 1151 UJICalTbHOTO U PEealIbHOTO Ta30B
(Knaneiipona u Ban-Jlep-Baannca). TennoBsie cBoiicTBa
pabouux Ten, razoBas MocTosiHHAs. TemIoeMKoCTh Ta30B,
ee BUJbI U B3aMMOCBSI3b MEXKy HUMU. 3aBUCUMOCTD
TEIJIOEMKOCTH OT TeMIIepaTypbl U AaBieHus. ctuaHas
W CpeIHsIs TETUIOEMKOCTH. TertoeMKoCTh Kak (QyHKITUS
nporecca. Mi3oxopHas u n300apHas TETIOEMKOCTH,
ypaBHeHUEe Mailepa. BHyTpeHHsIs1 3HEpIrUsl U SHTaJIbIUS
raza. CMecH naeanbHbIX ra30B. CIIOCOOBI 33JITaHUsT CMECH
ra3oB, 3akoH Jlanerona. Onpe/encHue mIOTHOCTH
CMeCH, KaKyIIelcss OTHOCUTEILHON MOJISIPHON MacChl U
ra3o0BOM MOCTOSIHHOM. TEmI0eMKOCTh CMECH Ta30B.

[lepBBIif 3aKOH TEPMOUHAMUKH

10

CyIIHOCTB U ypaBHEHHE EPBOrO 3aKOHA
TepMoIuHaMuKU. Criaraemple IepBOTo 3aKOHa:
BHYTPEHHSS SHEprus, paboTa u remiora. OnpeaeneHue
paloTHI 11 Ta30BOTO MMOTOKA M HEMOABHKHOI'O rasa.
Maremarudeckas (GopMyIHPOBKA IIEPBOrO 3aKOHA AJIS
ra30BOro NOTOKA U HEMOJBUKHOTO T'a3a, IPaBUIIO
3HaKOB. PaBHOBECHBIE TEPMOJIMHAMUYECKUE IPOLIECCHI U
ux rpapuueckoe nzoodpaxenue B P-V auarpamme.
PaboTa pacmmpenus-cxatusi. ObpaTumele u
HeoOpaTuMBble Tponecchl. Kpyroseie
TEepMOIMHAMUYECKHUe nporecchl (1ukibl). [lepBblil 3akoH
TEpPMOJIMHAMUKY JUIs1 KA. [IpuMeneHne nepBoro
3aKOHA TEPMOJMHAMUKY JUIsl aHAJIN3a ITOJIUTPOIIHBIX
[IPOLIECCOB. Y paBHEHUE MOJUTPOIIBL, I0KA3aTEb
MOJUTPOIBI, OIPEIETICHUE PA0OThI U TEILUIOTHI.
TennoemkocTs npouecca. YactHele caydan
[MOJIUTPOITHOTO MPOIIecca: M30XOPHBIN, N300apHBIH,
M30TEPMUYECKUN B aanabaTHBIN nporecchl. P-V
mrarpaMma MOJUTPOIHBIX IPOLIECCOB.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

BTopoii 3aKk0H TEpMOAVMHAMUKA

2

4

0

10

Paznuunbie popMyTHMPOBKU BTOPOTO 3aKOHA
TepMoauHaMUKH. [IpsiMble 1 0OpaTHBIE LIUKIIBI U UX

b pexTuBHOCTD. MneanbHbI TepMOIUHAMUYECKUHA ITUKIT
Kapuo u ero k.n.a. Teopema Kapuo. AGcomtoTHast
Temneparypa. OTpuuarenbHble a0COIIOTHBIE
TEMIEPaTyphl U UX MOJy4eHHE. DHTPOIUS - Mepa
OecriopsiIka M Mepa KadecTBa SHepruu. M3smeHenne
SHTPOIHUH B OOPAaTHUMBIX M HEOOPATHUMBIX IPOLIECCAX.
[TpuHIMT BO3pacTaHUs SHTPONUH U (PU3UUYECKUI CMBICIT
BTOPOI0 3aKOHA TEPMOJAMHAMUKHU. DKCEPTHs U
MakcuManbHasg padota. CTaTUCTUYECKUI XapaKTep
BTOPOr0 3aKOHA TEPMOAMHAMUKHU. TepMoauHaMuuecKas
BEpOATHOCTh. YpaBHeHHe bosbimaHa.
@dyHAaMEHTaNbHBII XapakTep BTOPOro 3aKOHA
TepMOJAUHAMUKU. VImocTpaliist BTOporo 3aKoHa
TepMOJMHAMUKH Ha MpruMepax. TerioBbie AuarpaMmel
T-S u [-S. N300paskeHre mpoIieccoB Ha TETUIOBBIX
TuarpamMmmax.

TCHHOHpOBOHHOCTB " TCILIONCpCaada

10

Crioco0Obl pacipoCTpaHEHHs! TETIOThI:
TEIUIONPOBOIHOCTb, KOHBEKLUS, U3JTyUYE€HUE, UX
CpaBHUTENbHBIN aHanu3. TemiooTada u Temionepeaaya.
MuTencudukanus mporeccoB TerioooMeHa. TennoBoi
OTOK, INIOTHOCTH TEIUIOBOIO NMOTOKA. TemmepaTtypHoe
oJie, TeMIepaTypHbIi rpaueHT. 3akoH Dypebe.
JluddepennmanbHoe ypaBHEHNE TETLIONPOBOAHOCTH.

Y Cl10BUSL OTHO3HAYHOCTU: T€OMETPUUECKHUE,
Teriopu3nyeckue, Kpaesble. TemnoBble rpaHUYHbIE
ycii0BuUs. TermnonpoBoIHOCTb U TEMJIONepeiaya npu
CTallMOHAPHOM PEXXHMME U TPAHUYHBIX YCIOBUSAX NIEPBOTO
U TpeThero poja. TernoBas n30snusl.
TemIonpoBOJHOCTD IPU HECTALIMOHAPHOM PEXKHUME.

KoHBEKTUBHEIN TEMII000MEH

22

Ypasaenne Hetorona-Puxmana. Kosddumment
rerutootnaun. CBOOOIHAS 1 BRIHYKICHHAS] KOHBEKIIHS.
JlamMyuHapHBIN U TypOyJICHTHBINA PEXXUM TEUCHUS.
Matemarndeckasi IOCTAaHOBKA U TIYTH PEIICHUS KPaeBOM
3aJaui KOHBEKTUBHOTO TeriooOMeHa. OCHOBBI TEOPHH
nonobus. KpurepuanbHbie ypaBHEHHS TEIUIOOTIAUH TPU
CBOOOIHOM U BBIHY/IEHHOM JBUKEHUU CPEIbI.
OTaenbHBIE 337]a41 KOHBEKTUBHOTO TEINIOOOMEHA B
onHo(hazHoi cpene. TemnooTnauya npy BEIHYKICHHOM
TBIKCHHUH KUIIKOCTH B TPyOax M KaHanax. TermooTmnaga
Mpu CBOOOHOM JIBIKECHHUH TEIUIOHOCUTENS. BHenHee
oOTexanue Ten mpoctoit popmbl. KoHBEeKTHBHBIH
TerI000MeH B 3aMKHYTOM o0beMe. MHTeHCHrKamus
TEII000MeHa.




O6bvem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
HammenoBanue pasesoB JUCIUTUIMHEI ¢ KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTHi 10 BHIAM
CoZlep’)KaHUuEM B qacax
JIP 13 CPC
TITITE Ay ANA rary 2 0 0 10
duznueckas CynHOCTh nyqnCTor‘(‘)u%’e‘rfﬁg(J)%ﬁé'ﬁg,“]snnm - i i o
[MOTOKOB M3JTyUYEHUS U PaTUAIMOHHBIC XapaKTEPUCTUKH
Ten. OCHOBHBIE 3aKOHBI TeT1oBOro u3nyuenus (Ilnanka,
Buna, Credana-bonsimana, Kupxroda). Jlyuuncrsiit
TEIUI000MEH MEXKIY TellaMH, pa3eIeHHbIMU
[MPO3payHOi Cpeoii. 3aluTa OT TEIIOBOTO U3Ty4YCHUSI.
CrnoxHbl TeriooOMeH. MoienTupoBaHue CII0KHOTO
Ter1000MeHa rPaHUYHBIMU YCIOBUSMHU TPETHETO POJa.
WNTOI'O no 5-my cemecTpy 16 18 0 72
NTOI'O no aucuuruimae 16 18 0 72

Tematrka npuMepHBIX Ta0OPaTOPHBIX paboT

HanmeHoBaHue TeMbI J1a00paTOPHOIT padoThI

1 HccnegoBanue MOJIUTPOITHBIX ITPOLIECCOB.

2 |MccnenoBanue pabOTHI KOMIIpeccopa.

3 |Omnpenenenure kodhHUIMEHTA TEMIIOMPOBOIHOCTH TBEPOTO TElla METOIOM TPYOHI.

4  |UccnempoBaHue TEIJIOOTIAYH MTPH CBOOOIHOM JBHXKEHUH BO3TyXa.

5. Opranu3zanoHHO-NeAaroru4ecKue ycaoBus

5.1. O0pa3oBaTe/bHbIC TEXHOJIOTHH, HCIIOJIb3YyeMble 1J1s1 (GOPpMUPOBAHUS
KOMITeTeH (Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHHS,
Mpy KOTOPOM ydallluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHs, OTBEUAIONIHE Ha
BOIIPOCHI IpernojaBaTeis. Bompocsl npenojasarens HaleleHbl Ha aKTHBHU3ALUIO MPOLECCOB YCBOEHUS
MaTepuaia, a TakkKe Ha pa3BUTHE JIOTUYECKOro MbliuieHus. [IpernonaBarens 3apaHee HaMeudaeT CIUCOK
BOINPOCOB, CTUMYJIHMPYIOIIUX aCCOLMATHUBHOE MBIIUICHUE U YCTAHOBIIEHUE CBS3E€H C paHee OCBOCHHBIM
MaTepUaIoM.

[IpoBenenne 1a0OpPaTOPHBIX 3aHATHI OCHOBBIBACTCS HAa HHTEPAKTUBHOM METOJIE OOYYEHUSs, IMpH
KOTOPOM 00y4YaroIuecs: B3aUMOICHCTBYIOT HE TOJIBKO € IIPENOAaBaTeIeM, HO U Apyr ¢ Apyrom. [Ipu satom
TOMUHUPYET aKTHBHOCTH YyYalllUXCsl B Tporecce oOydeHus. MecTo mpemnojaBaTelis B WHTCPAKTHBHBIX
3aHATUSAX CBOAMTCS K HANIPABIICHHUIO NEATEIHHOCTH 00YyJaIOMUXCs Ha TOCTIKEHHUE [IEIeH 3aHATHS.




5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

IIpu

U3yYEHUU  JUCUUIUIMHBL  OOy4YalolUMCs  1eJIeco00pa3HO  BBINOJHATH  CIEAYIOIIHE
PEKOMEHJALINH:

1. N3yuyenue y4eOHOMN TUCHUIUIMHBI JIOJKHO BECTUCH CUCTEMATUYECKH.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam
PEKOMEHTyeTCs TIO TTaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONIPEISIICHNUS, TIOHSATHS pa3/ena.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,
nmabopaTopHBIM paboTaM U MHIMBUIYaTbHBIM KOMIUIEKCHBIM 33JaHHSIM Ha CAMOCTOSTEIbHYIO paldoTy.

4. Bea TemaTHKa BOIPOCOB, M3YYaE€MBIX CAMOCTOSTENBHO, 3a/1a€TCsl Ha JIGKIMAX MpenojaBaTesieM.
MM e 1ar0Tcs UCTOUYHUKH (B MEPBYIO OYepeb BHOBb M3JaHHbIE B IEPUOANYECKON HAy4YHOH JIUTEpaType)
1151 60J1ee IeTaIbHOrO MOHUMAaHHUs BOIPOCOB, O3BYYEHHbIX HA JIEKLIUU.

6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHU
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 10 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

bubmuorpadpuyeckoe onvucanue KomuuectBo
Ne n/m (aBTOD, 3arnaBue, BUJA U3JaHUS, MECTO, U3aTEIbCTBO, 9K3EeMILISIPOB B
TOJ] U3/1aHUsl, KOTMYECTBO CTPAHMII) 6ubnnoTexe
1. OcHoBHas TUTEpaTypa

1 Kynunos B. A., Kapramos 3. M., Credaniok E. B. Texuuueckas 13
TEpPMOJIMHAMUKA M TEIUIoNepeaya : yueOHuK A 6akanaBpoB. Mockaa :
[Opaiit, 2016. 442 c. 34,26 yci. miey. J.

2 Hamoxun B. B. Texuuueckas TepMoAMHaAMUKa U TeTuIonepeaaya : 211
yueOHoe nmocobue s By30B. 4-¢ u3., crep. Mocksa : A3-book, 2008. 469
c.

3 Hamoxun B. B. Texuuueckas TepMoAMHAMHUKa U TeIUIONEpeaaya : 165
yueOHoe nocoOue 1 By30B. 4-e u3a., crep. Mocksa : A3-book, 2009. 469
c.

4 Ternotexnuka : yueOHUK 11 By30B / JIykanun B.H., [llatpos M.I'., 3
Kamdep I''M., Heuaes C.I". 5-e u3z., crep. M. : Beicm. mik., 2006. 671 c.

5 TerutorexHuka : yueOHuUK ai1s By3oB / Jlykanun B.H., [llatpos M.T"., 4
Kamdep .M., Heuaes C.I'. 5-e u3., ctep. Mocksa : Beicmas mkona,
2005. 671 c.

6 TenmorexHuka : yueOHuk aist By308 / Jlykanun B.H., [llarpo M.T"., 19
Kamopep I'"M., Hewaes C.I'. 7-e u3z., ucnp. M. : Beicu. mk., 2009. 671 c.

2. JlonoJiHMTEIBHAS JTUTEPaTypa
2.1. YueOHble U HAYUYHBIE U31aAHUS

1 Ucaes C. U. TepmonnHamuka : yaeOHUK. 3-€ u3., nepepad. u Jo1. 33
Mocksa : U3a-so MI'TY um. H. 3. baymana, 2000. 413 c.

2 Myxaues ['. A., lykun B. K. TepmonnnaMuka u Temjionepenaya : 244
y4eOHUK /715 By30B. 3-€ u3., nepepad. Mocksa : Beicmas mikona, 1991.
480 c.

3 [Topwakos b. I1., Kozauenko A. H. OCHOBBI TEPMOJUHAMUKU U 10
TeruIonepeaun : yueOno-mMeronndyeckoe nocooue. Mocksa : Hedts u ras,
2002. 130 c.

4 [Tpocenkos FO. M. Temnonepenaua B ckBaknHax. Mocksa : Heapa, 1975. 1

223 c.




5 PamazanoBa 3. M. 3. kbi3bl, Benues @. I'. ornel [puknannas 1
TepPMOJMHAMUKA He()TEra30KOHACHCATHBIX MECTOPOKACHHI. MOCKBa :
Henpa, 1986. 223 c. 14,0 ycu. ney. 1.

2.2. llepuonnueckue U3TaHus

| He ucnons3yercs |

2.3. HOpMaTHBHO-TeXHI/I'—[eCKI/le H3JaHuA

| He ucnons3yercs |

3. MeToanueckue YKazaHud A4 CTYACHTOB 110 OCBOCHUIO JUCIHUIIJIMHBI

| He HCIIOJIB3YCTCA |

4. Y4eOHO-MeTOUYECKOE 00eciedeHe CaMOCTOSITeILHOM PadoThl CTy/IeHTa

| He ucnons3yercs |

6.2. DiieKTpOHHAas1 y4eOHO-MeTOANYeCKasl JuTepaTypa

HocTtynHocTh
(cers UnTepuer /
HaumenoBanue Cchlika Ha
Brsmreparypel pa3paboTKu UH()OPMAIIMOHHBIH pecypc HIOKaIbHa CeTh,
aBTOPHU30BAHHBIN /
CBOOO/IHBIH JJOCTYTI)
JlononaurensHast |[JIutBuna A. M. Texuuueckas http://elib.pstu.ru/vufind/Rec [mokanbHas ceTb;
nmuTepaTypa TepMoauHaMuKa : yueOnuk / A. M. |ord/RUPNRPUelib7044 aBTOPHU30BaHHBIIN
JIutBuH. - MockBa JleHunrpan: JIOCTYII

["ocsneprouznart, 1963

JlononnutenvHas ([Ieperynos B. B. Ternorexuuka u  |http://elib.pstu.ru/Record/RU|nokanbHas ceTs;

nreparypa TeruioTexHuueckoe obopynosanue : [PNRPUelib2724 aBTOPHU30BaHHBIM
y4eOHMK JIJIsl TeXHUKYMOB / B. B. TOCTYT
[leperynos. - MockBa: Ctpoinzaar,
1990.
JlonostHuTenbHas |TernoTexHuka (Kype oorien http://elib.pstu.ru/Record/RU|iokansHas ceTs;
uTepaTypa TEIUIOTEXHUKH) ;| YICOHUK JIIS PNRPUelib7043 ABTOPU30BaHHBIN
By30B / A. A. lllykun [u ap.]. - JIOCTYII
Mocksa: Meramnyprus, 1973.
OcHoBHas J1p16;m1H b. C. OcHOBBI http://elib.pstu.ru/Record/RU|ceTs UHTEpHET;
nmuTeparypa rTexHuueckoit TepmoanHamMuku 1 |PNRPUelib3549 CBOOOIHBIN JOCTYM

TEIUIOTEXHUKH : y4eOHOe mocooue /
b. C. Ip16nuH. - [Tepmb: M31-Bo b
[THUITY, 2013.

6.3. JIuleH3MOHHOE U CBOOOJHO pacnpocTpaHsaeMoe MPOrpaMMHoOe obecreyeHue,
HCI0JIb3yeMoe NPH OCylIecTBIeHUH 00pa30BaTeIbHOIO0 NMpouecca 1o JUCHUIINHEe

Bug I10 Haunmenosanue I10
OmnepanvoHHbIE CHCTEMBI MS Windows XP (moamn. Azure Dev
Tools for Teaching m0 27.03.2022 )
OduricHbIEe TPUITOKESHHUS. Microsoft Office Professional 2007. murr.
42661567




Buzx I[1O Haumenosauue [10

pa3pabOTKOM, TPOCSKTUPOBAHNEM, MOJICTTUPOBAHUEM U
BHEJIPEHUEM

CucteMbl ynpaBieHUs MPOSKTaMH, UCCIICTOBAHUSIMH, ABINS.NET ka¢.CIIMuTM

6.4. CoBpeMeHHBbIe NIpoeccoHaNbHBbIE 0a3bl JAHHBIX U HH(OPMALIMOHHbIE
CIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble PH OCYLIeCTBIEHUN 00Pa30BaATEIbHOIO

nmponecca 1mo imcCuuIinue

Haumenoanue Ccoika Ha HHGOPMAIIMOHHEKIN pecype
Hayunas 6ubimoteka [lepMckoro HalmoHaIbLHOTO http://lib.pstu.ru/
HNCCIICA0BATCIBbCKOT'O IMOJIMTEXHUYCCKOI0O YHUBEPCUTETA
OnekTpoHHO-0nbInoTeyeas cucrema Jlanp https://e.lanbook.com/
OnexkTpoHHO-0MbIMoTeuHas cucrema IPRbooks http://www.iprbookshop.ru/
Wudopmarmonnsie pecypebl Cetn Koncynsrantllntoc http://www.consultant.ru/

7. MaTepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeIbHOI0 NMpoiecca mno

AUCIUILINHE

HammeHnoBaHne HEOOX0IMMOTO OCHOBHOTO 000PYI0BaHUS

Bun 3anaruit
Y TEXHUYECKHUX CPEICTB 00ydeHUs

KonuuectBo CAMHHUI]

JlaGopaTopHas JlaGoparopHoe obopynoBanue "TemnorexHuxa" 11
pabota
Jlexuus HOYTOYK, IPOEKTOP 1

8. ®oH/1 OLIEHOYHBIX CPECTB AUCHUIINHBI

|OHI/IC3H B OTACIIBHOM JOKYMCHTC




MuHKCTEpCTBO HayKH U BhICIIETo oOpazoBanus Poccuiickoit denepanun
denepanbHOE TOCYTAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKICHUE
BBICIIETO 00pa30oBaHUs
«IlepMCKHH HAMOHAJIBHBIA UCCJIEA0BATEJILCKUN MOJTUTEXHUYECKHH
YHUBEPCUTET»

®OH/I OHIEHOYHbBIX CPEACTB
JJIS IPOBEACHUS POMEKYTOUYHOM aTTeCTAIUU 00yUAKOIIUXCH 10 AUCIUTIHHE
«TEIINIOTEXHHUKA»
Ilpunostcenue k paboueit npozcpamme OUCUUNTUHDBL

HanpasJienue: 21.05.06 HedrerazoBbie TeXHUKA U TEXHOJIOTUU

Hanpasaennocts (mpoguinb) 21.05.06.02 Texnonorust OypeHUs HEPTIHBIX U
o0pa3oBaTeJbHON MporpaMmmbl: ra30BbIX ckBaxkuH (CYOC)
21.05.06.04 Pa3zpaboTka u SKCIUTyaTaIus
He(TAHBIX U ra30BbIX MecTopoxaeHui (CYOC)
21.05.06.07 HedrerazoBbie TeXHUKA U TEXHOJIOTUU
(CYOO)
21.05.06.08 Mamunbl U 000pyAOBaHHE HEPTAHBIX
1 ra3oBbIX IpoMbIciioB (CYOC)
21.05.06.09 IlpoexTupoBaHUE U IKCILTyaTALUS
HedrerazonpoBooB U xpanuwiuil (CYOC)

Kpanupukamus BpinyckHuka:  «Crenuamuct

Brinyckarwmas kageapa: Hedrerazosbie TexHonoruu
®opma 00y4eHHUs: Ounas
Kype: 3 Cemectp: 5
TpynoémkocTh:
Kpenautos o paboueMy yueOHOMY TUIaHY: 3 3E
Yacos no paboueMy yueOHOMY IUIaHY: 108 w.

DopMa NPOMEKYTOYHOM aTTECTALMM:
3auér: 5 ceMmecTp

Ilepmb 2023



@oHJ OIEHOYHBIX CPEACTB I TIPOBEICHUS IPOMEKYTOYHOH aTTecTaluu
oOy4JaroImmXxcs MO JUCHUIIINHE «TeTUIOTeXHUKa» SBISCTCS YacThio (TPUIIOKCHHEM) K
paboueli mporpamMme IUCHMIUIMHBL. DOHJ OIICHOYHBIX CPEACTB IS TIPOBEIACHUS
MPOMEKYTOUYHOM  arrecTtaliii  OOyYaroIUXCs 10 JUCHUIUIMHE pa3paboTaH B
COOTBETCTBMHM C OOIIEeH 4YacThio (OHIA OICHOYHBIX CPEACTB JUIA IPOBEACHHUS
MIPOMEKYTOUHOM aTTeCTallMK OCHOBHOW 00pa30BaTeIbHOM IMPOTPAMMBI, KOTOpas
YCTaHABJIMBACT CHUCTEMY OIICHUBAHHUS PE3yJBTaTOB IMPOMEKYTOUHONW aTTECTAllUd U
KPUTEPHH BBICTABIICHUS OICHOK. DOHJ OIEHOYHBIX CPEACTB IS IMPOBEACHUS
MIPOMEKYTOUYHOM aTTeCTallud OOYYAFOIIMXCS MO JUCIUIUIMHE YCTaHABIMBACT (POPMBI U
MPOLETYPhl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IMPOMEKYTOYHOH aTTeCTaIlUd
00y4Jaromuxcs 1Mo JUCHUILIUHE.

1. IlepeyeHbp KOHTPOJHPYEMbIX Ppe3yJbTATOB OOy4YECHUS IO AMCUHHUILIMHE,
00beKThI OLIECHNBAHUS U BH/IbI KOHTPOJIS

Cornacno PIIJ[ ocBoenue yueOHOro marepuala JUCUUIUIMHBI 3aIUIAHMPOBAHO B
TEYEHHE OJTHOTO ceMecTpa (MATOro ceMecTpa yueOHOro IjiaHa) U pa3ouTo Ha 2 y4eOHbIX
Monyasi. B kaxkiom Mopylie mpeayCMOTPEHbI ayIUTOPHbIE JIEKITMOHHbBIE U JTJa0OpaTopHbIe
3aHATHS, a TAKXKE CaMOCTOsITeNIbHAsT paboTa CTyIeHTOB. B paMkax ocBoeHHsl yueOHOro
Martepuasia JUCHUILUTMHBL (HOPMHUPYIOTCS KOMIIOHEHTBl KOMIETEHIMH 3Hamv, ymemb,
enadems, ykazanuole B PIIJ[, koTopbie BBICTYHalOT B Ka4eCTBE KOHTPOIUPYEMBIX
pe3ysbTaToB 00y4eHus 1o qucuuiuinae « Termmotexaukay (tadmn. 1.1).

KoHTponib ypOBHSI YCBOEHHBIX 3HAHMM, OCBOEHHBIX YMEHHMH M MPUOOPETEHHBIX
BIQJICHUM OCYILIECTBISETCS B paMKaX TEKYyIIero, pyOeXHOTo M IMPOMEKYTOUHOIO
KOHTPOJISL TIPY U3YYEHUU TEOPETUYECKOT0 Marepuaja, ciade OT4EeTOB IO JaOopaToOpHbIM
paboraM u 3ayeTa. Buabsl KoHTpoIst cBeneHbl B Tadnuiy 1.1.

Tabnuna 1.1. [lepeueHb KOHTPOIUPYEMBIX PE3YJIBTATOB OOYUCHUS M0 JUCIUTIIINHE

Buja konTposst

KonTposaupyemble pe3yjbTaThl 00y4eHHs MO Texymuii Py06exublii HToroBbiii
aucuumiuHe (3YBbI) C TO (())JIIII;/ T/KP 3auér

YcBoeHHbIE 3HAHNUSA

3.1 3Haer cHocOOBI W TOAXOABI K pEIICHHIO 3aaay TOl TB1
TCIUIOTEXHUKH W  TCIUIOQU3UKH, OCHOBHBIC METOJBI
MAaTEeMaTHYECKOr0 U KOMITBIOTEPHOTO MOJICITUPOBAHUS.

3.2 3Haer crocoObl MPOBEACHUSA U3MEPEHHMA, 00paOOTKHU U TO2 TB2
MPEJCTABICHUS  OSKCICPUMEHTAJIBHBIX  JAHHBIX  IPH
pEIICHUH TeIIOTEX HUYECKUX 3a/1a4.

OcBOeHHBIE YMeHHUS

Y.1 VYMeer pemaTh 00IIUE 3aadyd TEIUIOTECXHHYCCKOTO OJIP1 1131
PO C UCTIONB30BAHHEM METOJ0B MaTEMaTHYCCKOTO U
KOMIIBIOTEPHOI'0 MOJICTTHPOBAHUSL.

Y.2 VYmeer: NpOBOIUTH HU3MEPEHUS U HAOIIOJCHHUS; OJIP2 1132
o0pabaThiBaTh ¥ MPEIACTABIATh SKCICPUMCHTAIBHBIC
JTAHHBIC [TPH PEIICHUHU TEIUTOTCXHUYCCKUX 3a7ay.

IIpunoOpeTeHHbIe BIageHUs

B.1 Brnaneer MeTOAaMU MaTeMaTH4ecKoro OJIP3 1133
MOJICTIMPOBAHMSI W aHaju3a TEIUIOTEeXHUYECKHX 3ajad,
OTHOCSIIMXCS K cepe HeTera3oBbIX TEXHOIOTHI.

B.2 Brnaneer: HaBhIKaMH TIPOBEICHUS W3MEpPEHHH W OJIP4 1134
HaOJFOICHUH, 00paboTKH u MIpeCTaBICHHS
SKCIIEPUMEHTATBHBIX JIAHHBIX JUTst peteHust




| TemnmoTexHMYECKHX 3a/a4 B OTPACIIH. | | | | | |
C — cobecedosanue no meme;, TO — koanoxeuym (meopemuueckuii onpoc); K3 — keiic-3a0aua

(unousuoyanvroe 3aoanue);, OJIP — omuem no nabopamopmnoiu pabome;, OII3 — omuem no
npakmuueckomy 3auamuio;, T/KP — pybeoscnoe mecmuposanue (Kommpoavhas paboma); TB —
meopemuyeckuti  eonpoc, 113 — npakmuueckoe 3adanue;, K3 — komnnexchoe 3adanue

ougpepenyuposannoeo 3auema.

Htorosoit OHeHKOﬁ HJOCTUIKCHUA PC3YIIbTATOB O6yquI/I$I [0 AJUCHUIIIINHE
ABIICTCA ITIPOMCIKYTOUYHAA arrecrauusd B BHUIAC Ba‘IéTa, npoBoguMas ¢ yqéTOM
PE3YIIbTATOB TCKYIICTO U pY6C)I(HOFO KOHTPOJIA.

2. Buabl KOHTPO/Isl, TUIIOBbIE KOHTPOJIbHbIC 32JaHUSl U HIKAJbI OLCHUBAHUS
pe3yJabTaToB 00y4eHust
Texymuii KOHTPOJIb YCIIEBAEMOCTH UMEET LIENIbI0 00ecrieyeHrne MaKCUMalbHON
3¢ dexTUBHOCTH y4eOHOro Ipoliecca, yHOpaBleHHE IMpoueccoM (HOPMHUPOBAHUS
3aJlaHHBIX ~KOMIIETEHIIMH 00y4aeMbIX, TIOBBIIICHWE MOTHBAIlMM K yuyebe W
IIpEeyCMAaTPUBAECT OLICHMBAaHUE XOJa OCBOCHUs JUCLMIUIMHBL. B cooTBeTcTBUH C
ITonoxeHnem O IPOBEIECHUM TEKYILIETO KOHTPOJSA YCIEBAEMOCTH U IPOMEKYTOUYHOU
aTTecTallMy O0ydYaroIMXcs Mo 00pa3oBaTENbHBIM IIPOrpaMMaM BBICIIETO0 00pa3oBaHUs
— mporpammam 0OakajnaBpuaTta, coenuaiurera u - marucrpatypsl B [THUITY
MIPEIYyCMOTPEHBl  CIEAYIOIIUE BHABI W IEPUOJAMYHOCTH TEKYLIEro KOHTPOJISA
yCIIEBAEMOCTH 00YyYarOIIMXC:
— BXOJAHOW KOHTpPOJIb, MPOBEPKA MCXOJHOTO YPOBHS IIOATOTOBICHHOCTHU
o0y4aeMOro M €ro COOTBETCTBUSA MPEIbABIAEMbIM TpeOOBaHUIM IS
M3y4EHUs TaHHOM JUCLUIUINHBIL;
— TEKylIMHA KOHTPOJIb YCBOCHHS MaTepuana (ypOBHS OCBOCHHUS KOMITOHEHTa
«3HaTh» 3aJIaHHBIX KOMIIETEHIMH) HAa KaXJOM TpPYNIOBOM 3aHATUU U
KOHTPOJIb MOCENIAEMOCTH JIEKIIUOHHBIX 3aHATUM;
— MPOMEXYTOUYHBIA U PYOEKHBIM KOHTPOJIb OCBOEHHUSI 00y4aeMbIMU OTAEIbHBIX
KOMIIOHEHTOB  «3HaTb», «yMETb»  3aJaHHBIX KOMIIETCHLIMH  I[yTEM
KOMITBIOTEPHOTO WJIM OJIAHOYHOTO TECTUPOBAHUS, KOHTPOIBHBIX OIPOCOB,
KOHTPOJBHBIX paldOT (MHAMBUAYAJIbHBIX JOMAIIHUX 3aJaHMil), 3al[UThI
OTYETOB 110 JaOOPAaTOPHBIM paboTaM, pedepaToB, ICCE U T.A.
Py0OexxHbIil KOHTPOJb MO JTUCUUIIMHE MPOBOJUTCS Ha CIENYIOUIEH Hejele Mmocie
IIPOXOXKJIACHUSA MOIYJISA JAUCLHMIUIMHBI, a IIPOMEXKYTOUHBIM — BO BpPEMs KaxXI0ro
KOHTPOJIBHOTO MEPONPUATHSI BHYTPUA MOAYJIEU TUCLUIUIVHBI,
— MEXKCECCUOHHAs aTTeCTalysl, €AMHOBPEMEHHOE IOJBECHNUE UTOTOB TEKYLIEH
YCIIEBAEMOCTH HE MEHEE OJHOI'0 pa3a B CEMECTp II0 BCEM AUCLUIUIMHAM IS
Ka)KJIOTO HalpaBJICHUs MOJATOTOBKH (CIEUATIbLHOCTH), Kypca, TPYIIIbL;
— KOHTPOJIb OCTATOYHBIX 3HAHUM.
2.1. Tekymuii KOHTPOJIb YCBOCHHS MaTepuaJjia
Texkymuii KOHTpOJb YCBOEHHA Marepuana B (opme cobeceaoBaHUS WU
BBIOOPOYHOTO TEOPETHYECKOIO ONpoca CTYICHTOB IMPOBOAUTCS IO KaXIOH TeMme.
Pesynbrarsl 1o 4-0a/ibHOM LIKajie OIEHUBAHUS 3aHOCITCS B KHWKKY MpENoaaBaress u
YUUTBHIBAKOTCA B BHJE HHTEIPAJIBHOM OLCHKU IIPU IPOBEACHUU IPOMEKYTOUHOU
aTTeCTaluu.

2.2. Py0eskHbIii KOHTPOJIb



PyOexxHbIil KOHTPOJIb JUIsi KOMIUIEKCHOTO OLIEHMBAaHUS YCBOCHHBIX 3HAHUM,
OCBOCHHBIX YMEHUU M TPUOOPETCHHBIX BianeHuil (Tadm. 1.1) mpoBomutTcs B ¢opme
3aIIMUTHl Ja0OPaTOPHBIX paboOT.

2.2.1. 3amura JadbopaTopHbIX padoT

Bcero 3amnannpoBano 4 naboparopHbix paboTel. TunoBbie TeMbl Ja00OPaTOPHBIX
pabot npusenens! B PI1/I.

3amura 1abopaTopHOM pabOThl MPOBOAUTCS UHIMBUIYATbHO KaXKIbIM CTYIEHTOM
WIN TPYNIOW CTyAeHTOB. THUIOBBIE IIKajlla U KPUTEPUM OLIEHKU MPUBEACHBI B 00ILEH
gact ®OC 06pa3oBarebHOM MPOrpaMMBI.

2.3. IIpome:xxyTouHasi arrecTanus (MTOrOBbIH KOHTPOJIb)

Jlonyck K TPOMEXKYTOYHOW arTeCTallud OCYUIECTBISIETCA IO pe3yiabTaram
TEKYIIETro U pPyOeKHOTO KOHTPOJISl. YCIOBUSIMU JIOMYCKA SIBJISIOTCS YCIEIIHAs c/laya BCeX
naboparopHbIX pPabOT W MOJOXKHUTENbHAas WHTErpajibHas OLEHKa 10 pe3ylbraTaM
TEKYIIETro ¥ pyOeKHOTO KOHTPOJISL.

2.3.1. Ilpoueaypa mnpoMe:KyTOYHOHM arTrecTanuu 0e3 JTONOJHHUTEJIbHOIO
aTTeCTAIMOHHOI0 UCTIBITAHUS

[IpomexyTouHas arrecranus NpoBoAUTCA B (hopMme 3aueTa. 3a4eT Mo JUCHUILIIMHE
OCHOBBIBAETCA Ha PE3yJIbTaTaxX BBIMIOJHEHUS MPEAbLAYIIUX WHAMBUAYAIbHBIX 3aJaHUN
CTYJIEHTa MO IaHHOMW AUCIUILIUHE.

Kputepun BbIBeIEHHUS UTOTOBOW OILIEHKM 33 KOMIIOHEHTHl KOMIIETEHUUH MpH
MPOBEJICHUN MPOMEKYTOYHOM aTTecTaluud B BUJAE 3adeTa MpHUBEACHBbI B OOIIEH yacTu
®OC obpa3zoBarenbHOI NPOrpaMMBbl.

2.3.2. Ilpouexypa mNpPOMEKYTO4YHOW  arrecTallud C  TMPoOBeJeHHEM
aTTeCTAIMOHHOI0 UCTIBITAHUS

B otraenbHBIX chnydasx (Hampumep, B ciydae IepearTecTaldyd JAUCIHUIUIUHBI)
MIPOMEXKYTOUHAsI aTTecTalusi B BHUJIE 3a4eTa MO AMCIMUIUIMHE MOXET MPOBOAMTHCS C
MPOBEJICHUEM  aTTECTAllMOHHOTO HCHbITaHUs 1o Owieram. bumer comepxur
Teopernueckre Bomnpochbl (TB) 11 mpoBepku YCBOGHHBIX 3HAHHWM, NpPaKTHYECKUE
3ananusg (I13) nas mpoBepku OCBOCHHBIX yMEHHMHM W KomiuiekcHble 3ananus (K3) mns
KOHTPOJIS YPOBHSI MPUOOPETEHHBIX BIIaJICHUN BCEX 3asBJICHHBIX KOMIETCHIIUI.

buner dopmupyercs TakuMm o0pa3oMm, uYTOObI B HEro TMOMajd BONPOCH U
MpaKkTUYeCKUe 3aJaHusi, KOHTPOJHUPYIOIIME YPOBEHb C(HOPMHPOBAHHOCTU 6cCex
3asIBIICHHBIX KOMIIETEHIUH.

2.4. TunoBble BONPOCHI M 32/1aHUS /Il 3a4€Ta N0 JUCHHUIINHE

TunoBbie BONPOCHI 1Jisi KOHTPOJISI YCBOCHHbIX 3HAHMIA:

1. TepMonuHaMHuuecKkasi CUCTEMA U TapAMETPbI COCTOSTHUS.

2. IlepBelii 3aKOH TEPMOJVHAMUKH.

3. Bropoii 3aKoH TepMOAMHAMUKU U HAITPABICHHOCTH MPOIIECCOB.

4. OCHOBHbIE MEXaHU3MBI NIEPEHOCA TEIIOTHI.

5. SIBneHue TernooTaAaYH, KO3()PUIMEHT TeII00TAaYH U ero (U3MUECKUIl CMBICIT.

6. [ToHsiTHE TYYUCTOTO TEIIOOOMEHA.

TunoBble BONpochl U NMPaKTHYECKHEe 3QJaHUS IS KOHTPOJS OCBOEHHBIX
YMEHHI:

1. BpUHCIUTH TEPMUUECKUHN K.I1.J. 33JJAHHOTO MPSMOT0 IIUKJIA.

2. Kowmmpeccop BcacsiBaer 600 M>/a Bo3nyxa npu gasnesnn 1 Gap u t = 20°C u
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C)KUMaeT ero 7o AamineHus 5 Oap. Onpenenutb TEOPETUYECKYI0 MOIIHOCTh Ha MPHUBOJ
KOMITpeccopa Mpy NOJUTPOITHOM cxatuu (n = 1,25).

3. OmnpenenuTs MIOTHOCTh BO3yXa, HAXOMSIIETOCS B MOMEHICHUU O0BEMOM
50M° IpH HOPMAJTBHBIX YCTOBHSX.

4.  OmnpenenuTh MaKCUMaJIbHYIO JUIMHY BOJHBI M3JIY4YEHUS CEpOro Teja, €Clu
oHo HarpeTo 110 S00K.

5. BbIYKCIUTH NOTOHHBIN TEIUIOBOM MOTOK C MOBEPXHOCTU TPYOBI THAMETPOM
0.5M, ecaum TtemmneparypHbiii Hamop paBeH 40°C, a ko3(pdUIMEHT TEeII00TIAuH
25 Br/m/K.

TunoBble KOMIJIEKCHBbIE 32IaHUS /151 KOHTPOJISI NIPUOOPEeTeHHbIX BJIAJAeHMIA:

1. Hns ycinoBuii mnabGopatopHodt paboTbl Ne3 paccuuTaTh TEPMHUUYECKOE
CONMPOTHUBJICHUE UWIMHAPUYECKOTO CJIOS  HCmbITyeMoro wmartepuana. CpaBHUTH
MOJIyYeHHOE 3HAYE€HHE C TEPMUYECKUM COIPOTUBIEHUEM IUIOCKOTO CJOS TOH Ke
TOJILIUHBI.

2. Tlokazarenp monuTponsl pacmupeHus n = 1.23, armocdepHoe naBieHuUE
99500 I1a, m30bITOUHOE AaBIEHHME IOCIE HM30XOpPHOro pacimupeHus 120 MM. BOA. CT.
OnpenenuTs HaYaJIbHOE U30BITOUYHOE AABICHHUE B YCIOBHUSIX JaOOPATOPHOU pabOTHI.

3. KoappunueHT TernnooTnaun ¢ moBEpXHOCTH BEPTUKAIBHOU TPYObl THaMETPOM
0.05 M, muHoit 1 M pasen 25 Br/m”/K. Onpenenuts 4uncio Nu, eclii TeIIOIpOBOLHOCTD
Bo3ayxa 0.025 Br/m/K.

2.5. llIkanbl oHeHUBAHUS Pe3yJIbTATOB O0y4YeHMsI Ha 3a4eTe

Ounenka pe3yabTaToB OOyYeHHMs] MO JUCHUIUIMHE B (GOpMe  YpOBHS
c(hOpMHPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 61a0embs 3asiBICHHBIX KOMIETEHIIUN
MPOBOJUTCS 1O 4-X 0aJUIbHOM IIKaje OLIEHUBAHUSI.

TunoBble mIKajla ¥ KPUTEPUHU OLEHKHU PE3yJAbTaToB OOy4YEHUS MpHU claade 3ayeTa
JUIs KOMIIOHEHTOB 3Hamb, ymMemsb u 61adems TpuselneHbl B oOmed vactu DOC
o0pa3oBaTesbHON MPOrPAMMBI.

3. Kpurepunm oueHuBaHWS YPOBHSI C(OPMHUPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeH LM

3.1. Ouenka ypoBHs cpOpMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHINH

[Ipu onenke ypoBHA C(HOPMHUPOBAHHOCTH KOMIIETEHIIMHA B paMKax BBIOOPOYHOIO
KOHTPOJISL [IPU 3a4€Te CUYUTACTCS, UTO NOJIYYEHHAS OYEeHKA 3a KOMNOHEHN Npo8epsemMol 8
buneme KomnemeHyuu 00006wWaemca Ha COOMBEEMCMBYIOUWUL KOMHOHEHM  8cCex
KoMnemeHyuil, hopmupyemuix 8 pamKax OaHHOU Y4eOHOU OUCYUNTUHDL.

OO6mast oneHka ypoBHS CHOPMHPOBAHHOCTH BCEX KOMIIETEHUUN MPOBOAUTCS
MyTeM arperupoBaHUsl OICHOK, IOJYYEHHBIX CTYIACHTOM 3a KaXIblii KOMIIOHEHT
(bopMHUpyEMBIX KOMIETEHIUH, C YYETOM PE3yJIbTaTOB TEKYIIETO U pyOEKHOTO KOHTPOJIS
B BUJI€ MHTErpajbHON OLEHKH 1o 4-x OamnpHOM mikaie. Bce pesynbTaThl KOHTPOJIS
3aHOCATCA B OLICGHOYHBIM JIUCT W 3alONHSAIOTCS NpernojaBareieM M0 HUToraM
MIPOMEKYTOUHOM aTTeCTallH.

dopma OLEHOYHOT'0 JIUCTA U TPeOOBAHUS K €ro 3alOoJHEHUIO MPUBEIECHBI B 001IeH
gact ®OC 06pa3oBaTebHON MPOrpaMMBlI.

[Ipu ¢dopMHpOBaHWK HMTOTOBOM OLEHKH MPOMEKYTOUHOM aTTeCTallud B BHJIE
3a4eTa MCHONB3YIOTCS THUIOBBIE KPUTEpPUH, MpuBeAeHHble B obmed vactu DPOC
o0pa3oBaTesbHON MPOrPAMMBI.



Ipunoxenne 1.
Tunoevie KoHmMpONbHBIE 3A0AHUA 01 OUECHKU pe3YIbmamos o00yueHus no
oucyuniune

Bonpocsl 1151 KOHTPOJISt 3HAHMH:

. YUto sABIAE€TCA OCHOBHBIMH IapaMeTpaMU COCTOSIHUS TEPMOIUHAMUYECKON
CUCTEMBI?

2. Kakoll BUJl IMEET YpaBHEHUE COCTOSIHUS UIICAIBHOTO ras3a’?

3. UTo Takoe TepMOIMHAMUYECKUI MPOIECC U TEPMOANHAMUYECKAN LIUKJI?

4. KakoBa popmynupoBKa MepBOro 3akoHa TepMOJIMHAMUKH ?

5. KakoBa ¢popMynupoBKa BTOPOro 3aKOHA TEPMOJUHAMUKH ?

6. Kakue cymecTByrOT OCHOBHBIE BU/IbI IEPEAAUN TEILIOTHI?

7. ChopmynupyiiTe OCHOBHOM 3aKOH TEIIJIOMPOBOIHOCTH.

8. KakoB (u3mueckuif CMBICTI U KakoBa pa3MEpHOCTb Kod(dduiueHTa
TEITIONPOBOJHOCTH?

9. 3anumuTe BO3MOXHBIE AHAJIUTUYECKUE PpEIICHHUS [JJ OAHOMEPHBIX U
JBYMEPHBIX CTALIMOHAPHBIX 3a]1a4 TEIIONPOBOIHOCTH.

10. Yto Takoe KOHBEKTUBHBIN TEIIIOOOMEH?

11. Yto Takoe nukn KapHo, U 1714 4ero OH UCIIONIb3yeTCs?

12. B yem 3akiroyaercsl pazauyue MEXKIy CTAlMOHAPHBIMH M HECTAMOHAPHBIMU
TEMIEPATYPHBIMU TOJIAMU ?

13. YUrto nazbiBatoT kodpduimentom temnooraaun? OT Kakux (HaKTOPOB OH
3aBUCHUT?

14. Ha30BuTE OCHOBHBIE PEKUMBI TEUEHUS TETLNIOHOCUTETIS.

15. HazoBuTe OCHOBHBIE Uncia (KpUTEpUH) OJ00US B TEOPUH TEIIIOOOMEHA.

16. Yto npeacTaBisioT co00il KpuTepUuaibHbIE YpaBHEHUS TeII000MeHa?

17. OnuiuTe yCTpOHRCTBO U MPUHIUIT paboThl TepMonapbl. Kakue pazHOBUIHOCTH
Tepmonap BaMm M3BECTHBI.

18. B uém paznuune Mexay oOpaTUMbIMU U HEOOPaTUMbIMU LIUKIJIAMU?

19. Chopmynupyiite TPUHIMI BO3PACTaHMS SHTPONMU W (PU3MUECKUH CMBICIT
BTOPOT'0 3aKOHA TEPMOANHAMHUKHU.

20. B yém 3axirouaeTcs aHaJIOTHUs MEX]ly TEIUIOBOM U pabodeil nuarpammamu?

21. Ilepeuucnure OCHOBHBIE THUIIBI KOMIIPECCOPOB M HA30BUTE HX OCHOBHBIC
XapaKTEPUCTUKH.

22. Chopmynupyiite TOPSAIOK TEPMOJUHAMHUYECKOTO pacu€Ta MHOTOCTYIIEHYATOr0
UJEAJIBHOTO KOMIIpECCcopa.

23. B uém 3akioyaeTcsi MareMaruueckas GOpMyIupOBKa 3a7a4d KOHBEKTUBHOTO
TeriooomMeHa?

24. Kakue BUIbl YCIOBUK OHO3HAYHOCTH BaM M3BECTHBI?

25. KakoB ¢usuveckuii cmbicn kpurepueB Hyccenbra, Peitnonbiaca, [Ipanaris u
I'pacroda?

26. 3anuiuTte oOMUi BUJ ypaBHEHHUS MO00MSI KOHBEKTUBHOI'O TEIIOOOMEHa.



3aganus 1 KOHTPOJIS YMEHMI:

1. Temneparypa Bo3nyxa B ayautopuu 22°C, armocdepnoe aasnenue 99.5 klla.
OnpenenuTs IIOTHOCTh BO3AYXa.

2. Onpenenuthb yaenbHbIN 00beM CO2, Haxomsierocs npu temmeparype 300°C u
nasiaenuu 3MI]a.

3. Ompenenutb TeMIIEpaTypy BO3AyXa IMOCJIE MOJIUTPOMHOIO PACIIUPEHUS C
nokaszaresieM nonutponsl n = 1.4 no paenenus 100 klla, ecnu HavanbHOE HaBIEHUE
paBusieTcs 500 klla, a HagabHBIN ynenbHbIN 00BeM 0.004 M/KT,

4. 3anumuTe nepBbiil 3aKOH TEPMOIMHAMUKY ISl ©1300apHOTO Mpoliecca.

5. Onpegenure HUKIOBYIO pabOTy OIHOCTYNEHYATOr0 MOPIIHEBOrO KOMIIpeccopa
(n = 1.3), umeroniero creneHb NoBbIIeHUs AaBieHus 5. HadanbHoe naenenue 95 klla
pu Temreparype 300 K.

6. OTHollIeHHE paauycoB IIMHApUYeckoil cteHku R2/R1 = 1.5, pa3HocTh
Temneparyp Ha noBepxHoctTax tl - t2 = 50°C. OnpenenuTs TOMMMHY HWIMHIPUUYECKOM
CTEHKH, €CJIM TPaJUEeHT Ha BHYTPEHHEN MOBEPXHOCTU cTeHKH paBeH 50 K/m.

7. Yepes MI0OCKYI0 CTEHKY TonmuHou S = 1 M, TermonpoBogHocThio 40 Bt/(Mm K)
nepenaercs TemioBoi mNoTok mwioTHocThio 5000 B1/kB.M. HaliTn BHEWIHIOIO Temmieparypy
T2, ecniu BHyTpeHHsa temneparypa T1 = 100°C.

8. Ompenenuth NOTOHHBIM TerIoBoM moTOK (BT/M) ¢ moBepxHOoCcTH TpyOHI
nuametpom 150 MM U nnuHOM 1 M B okpyxaroniyto cpeny ¢ temmeparypoit 10°C, eciu
Temmeparypa nosepxuoctu 100°C, koadduument Temmooraaun 24 Br/m*/K.

9. Haiitn xo3(@UIMEHT TEMI00TAaYM HarpeTod CTeHKW Iuiomaabpio 10 KB.M U
temneparypoir 150 rpan.C, ecium B OKpyxkarwilyw cpeny Ttemneparypoir 20°C
nepenaercs temnooil motok 500 Br.

10. Yepe3 nmmnuuapuueckuii cnoi pazmepamu R1=0.1 m R2=0.15 nepenaercs
TEIJIOBOM MOTOK. ILIOTHOCTH NOTOKa Ha BHYTpeHHEHM mnoBepxHoctH 120 B1/M”.
OnpenenuTs INIOTHOCTh MOTOKA HA HAPYKHOU MOBEPXHOCTH.

11. Onpenenuth TNOABEACHHYI0O U  OTBEICHHYIO  TEIUIOTY, a  TakKke
tepmonuHamudeckuii  KIIJI 1ukma [lusens mnpu  creneHW cxarusa 8, CTENEHU
MIpEABAPUTENBHOTO pacmupeHus 2.6, HadampHOM pnasineHun 90 000 Ila u HavanpHOM
temreparype 30 rpaa.C. PaGouee Teno — Bo3ayX.

12. Omnpegenutb Ko3PGULIKUEHT TEIIONPOBOAHOCTH IUIOCKOTO CIIOS, €CIU
TOBE/ICHHbII TEIIOBOH MOTOK paBeH 10BT, miomans cxos 1 m°, Tomummua 0.1 M, a
pPa3HOCTh TEMIIEpATyp Ha Hapy>KHbIX MoBepxXHOCTIX 3°C.

13. Onpenenuth KO3()PUIUEHT TETUIOOTIAUH C TIOBEPXHOCTU BEPTUKAIBLHOM TPyObI
muametrpoM 0.05 M, mmmHoW 1 M, ecnu TemionpoBonHOCTh Bozayxa 0.027 Bt/m/K, a
gucio Nu = 8.25.

15. Onpenenuth HaYaIBHOE JABIIEHUE BO3/yXa MOCIE MOJIUTPOIMHOTO PACIIUPEHUS
¢ mokazaresieM nonutponsl n = 1.4 no maBnenus 100 klla, ecnu Temmneparypa mnocie
pacmpenus ynana no -20 rpaa. C. Hauanenas temneparypa 300 K.

16. Temneparypa Bo3myxa B pesepByape 24 rpan.C, masinenue 300500 IIa.
OnpenenuTs yaenbHBIM O0BEM BO3JlyXa M €ro Maccy, €Cild IeOMETPUYECKHl 00BbeM
pesepByapa 860 1.

17. BelYMCAUTh TEPMUYECKUM K.I1.11. 38JTAHHOTO MPSIMOTO IIKKIIA.

18. Komnpeccop BcackiBaeT 600 M3/4 Bo3ayxa nipu nasinenuu 1 6ap u t = 20°C u



C)KUMaeT ero 7o AamineHus 5 Oap. Onpenenutb TEOPETUYECKYI0 MOIIHOCTh Ha MPHUBOJ
KOMITpeccopa Mpy NOJUTPOITHOM cxatud (n = 1,25).

19. N3006pa3uTh CTAMOHAPHYIO KAPTUHY U30TEPMUUYECKUX JIMHHUI B TIOTIEPEYHOM U
MPOAOIBHBIX CEYEHUSIX HUIUHAPUYECKON TPYOBI IPU HArpeBe €€ N3HyTPH.

20. Onpenenuth K03(PPUIUEHT TEIUIOOTIa4H C TOBEPXHOCTH BEPTUKAIBLHON TPYObl
muametrpoMm 0.015 M, mouHoM 3 M, ecnu TeronpoBogHOCTh Bo3ayxa 0.02 Bt/m/K, a
gucio Nu = 175.

21. PaccuMrarh 3Ha4eHHE IMOKa3aTessi MOJUTPOIbl CKATUs B KOMIIPECCOpPE, €Clu
Hay. Temneparypa pasHa 20°C, Had. gaBneHue 1 atM, Temmeparypa pa3orpepa raza paBHa
75 K, m =7.5.

3aganus 1S KOHTPOJISA BJIAJeHUIM:

1. OnpenenuTs NOABEACHHYIO TEIJIOTY B MPOIIECCE, €CIIH U3MEHEHUE BHYTpPEHHEH
sHeprun 105 xJIx, a pabora pacmmpenus 200 k/x.

2. OnpenenuTs HTANBIHNIO B MPOLECCE, €CIU U3MEHEHUE TeMneparypbl paBHo 40
rpaaycoB, moiauTpornHas TeroeMkocTh -1150 Jx/xr/K, a pacnonaraemas pabora -78
JIK/KT.

3. Onpenenuts TepmoauHamuueckuii K111, ecau nonBenennas remnora 132 kJIx,
a OTBeJicHHAas Teruiora 95 kJ[x.

4. OnpeaenuTh NOABEACHHYIO TEIUIOTY, eciiu TepmoauHamudeckuid KII/ 63%, a B
1uKJie otBoauTcs 1225 JIK TemnoThl.

5. I[locTpouts 06001IeHHYIO pabouyto Auarpammy mukia Kapso.

6. [TocTpouth 0600LIEHHYIO TEIIOBYIO AUarpaMMy Iukia Juzesns.

7. Onpenenuthb yANbHYIO Ta30BYI0 MOCTOAHHYIO Kuciopoaa (02).

8. OmpenenuTh TEIUVIOBOM MOTOK C HAPY)KHOM MOBEPXHOCTH UUIMHAPUYECKOTO
CTBOJIa oOpyaus, eciau Kodpduuuent temnonpoognoctd 50 Bt/M/K, rpaguent
TeMIepaTypsl 1o HapykHOU noBepxHoctu 10 K/Mm, BHyTpennuii nuametp ctBosa 100 MM,
TOJIIIMHA CTEHKH 8 MM.

9. 3anucarh ypaBHEHHME HECTALMOHAPHOM TEILUIONPOBOAHOCTU [JII OJHOMEPHOIO
TI0JISI TEMITIEPATYP.

10. Halitu TemMneparypy Cpeibl, €Clii C HarpeTod CTEHKHU IUIOAJIbI0 5 KB.M U
temneparypoir 150°C, ecnu B OKpyKarouyro cpeny nepegaercs TemiaoBoi notok 500 Bt
npu ko3¢ durmente terrootaadn 20 Br/m/K.

11. Tlokazatenb noaUTpoOIbl pacmupenus n = 1.23, armocdepnoe aasienue 99500
[la, wu30bITOYHOE JaBIEHHE I[IOCIE H30XOpHOro pacmupenuss 120 MM. Boa. CT.
OnpenenuTs HaYaJbHOE U30BITOUYHOE AABICHHUE B YCIOBHUSIX JaOOPATOPHOU paboOTHI.

12. Huxnosas pabora Hexoroporo JIBC 1350 />, moaseaennas temnora 2000
k/[. Onpenenute TepmonnHamudeckuil KIT/I.

13. Onpenenuth pacroyiiaraeéMyio padoTy HEKOTOPOIro MOJIUTPOIHOTO Ipoliecca ¢
n = 1.3, ecnu pabota pacmupenus pasHa 1.5 MJ[x.

14. KakoBa Temneparypa Bo3ayXa B MOMEIICHUH MPU MPOBEICHUU 3aMEPOB, €CIU
nasnenne papuo 101 xITa, a ynenbHblit 06bem 500 M>/KT:

15. Yemy paBen tepmoamnamudeckuii KIIJ[, ecnu nonsenennas teruora 2050
k][, a orBeaeHHas temiaora 950 xJIx.



16. YUemy paBHa ynenbHas ra3oBasi HOCTOsSIHHAS 1uokcuaa yriaepoaa (CO2).

17. Kak u3menurcs miaotHocTh azora (N2), ecnu ero mzobapHo Harpetb Ha 20
rpagycoB?

18. KoadduimeHT Temiooraun ¢ HOBEpXHOCTH BEPTUKAIBLHON TPYObl AHAMETPOM
0.05 M, nmunHoit 1 M paBen 25 Br/m2/K. Onpenenutsb unciio Nu, eciid TeIIONPOBOHOCTh
Bo3ayxa 0.025 Br/m/K.

19. Hnsa ycnoBuit naboparopHoit pabotel Ne3 paccuuTaTh TEpPMHYECKOE
CONMPOTHUBIICHUE UWIMHAPUYECKOTO CJIOS  HChbITyeMoro wmarepuana. CpaBHUTh
MOJIYyYEHHOE 3HAYEHHE C TEPMHUUYECKHUM COIMPOTUBICHUEM IIJIOCKOIO CIJIOS TOM IKe
TOJIIINHBI.

20. OnpenennTb MaKCUMaJIbHYIO JJIMHY BOJHBI U3JyYEHHUS CEPOro Tela, €CIU OHO
Harpeto 10 S00K.



