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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
TEINIOOOMEHHBIX amaparax, TeMJIOCHIOBBIX YCTaHOBKAaX M APYIHX TEIUIOTEXHHUYECKHX YCTPOMCTBaX,
[IPUMEHAEMBIX B OTPACIIH.

1.2. U3yuyaemble 00beKTbI THCHUTLIAHBI

(OCHOBHBIE 3aKOHBI TCPMOJMHAMUKU U TCIUIONCPEAaYn, TEPMOAMHAMUYCCKUC TIPOHECChl U IHUKIIBI,
CBOICTBa pabounx Ten (ra3oB M MapoB), MPOIECCHl TIEpe/IayM TEIIa TETUIONPOBOIHOCTHIO, KOHBEKITUEH 1
N3JTYy4CHHUEM, OCHOBBI pacdcTa TCHHOO6MCHHBIX arrmapaToB U TCINIOOHEPTCTUICCKUX YCTAHOBOK.

1.3. Bxoausblie TpedoBaHusA

|He IPEyCMOTPEHBI

2. [Inanupyemble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

[Inanupyemsble pe3yabTaThl

I/IHI[I/IKaTOp JOCTHIKCHUA

MaTeMaTU4YECKHUE U
(usHyecKue onpeaesieHus,
(hOopMyJTbI, COOTHOIICHHUS;
OCHOBBI HH(OPMAITMOHHBIX
TEXHOJIOTHI1; COCTaB,
CTPYKTYpYy MaTepHaioB U
CI0COOBI BO3ICHCTBHS HA MX
CBOMCTBA; TCHACHIINHU
Pa3BUTHS TEXHUKH U
TEXHOJIOTUH B 00JIACTH
U3MEPHUTEITbHON TEXHUKU U
WH(OPMAITMOHHBIX
TEXHOJIOTHH.

MaTeMaTHYSCKUE U
(buzmdeckue onpeaeneHus,
(hOpMyJTBI, COOTHOIICHUS;
OCHOBBI HH(OPMAITMOHHBIX
TEXHOJIOTHM; OCHOBHBIE
XUMHYECKUE 3aKOHbI U
TEOpHH, 00IITHE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX MPOIIECCOB;
CTPOEHHUE, COCTaB, CTPYKTYPY
MaTepUaIOB U CIIOCOOBI
BO3JICHCTBHS HAa X CBOMCTBA,
TEH/ICHIINU Pa3BUTHS
TEXHHUKHU U TEXHOJIOTHU B
o0nactu TexHochepHou
0C30I1aCHOCTH,
M3MEPUTEITLHON TEXHUKH U
HH(POPMAITMOHHBIX
TEXHOJIOT UM

K Wnnexc 6 KOMIIETEHIIUH, C KOTOPBIM Cpencrsa
OMICTEHINA WHIMKAaTOpa OOYHCHHIA IO JMCLMILIMHS | ryecerbl ITaHHPYEMBIE OLIEHKH
(3HATD, yMETh, BIA/CTR) pe3ybTaThl 00ydeHUs
OIIK-1 N/I-lonk-1 [3Haer Ga3oBbIe 3HaeT 6a30BbIC 3aueT




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OIIK-1

N J1-2omk-1

'YMeeT UCIOIb30BaTh
0a30BbICc MATEMATHYECKHE U
(hU3UIEeCKUE METO/TBI
HCCIIEA0OBAHMI; IPUMEHSTh
TEXHUKU U TEXHOJIOTHH B
0071aCTH N3MEPUTENBHON U
BBIYHCINTEIHHOU TEXHUKU.

'YMeeT UCIOIb30BaTh
0a30BbIC MATEMATHYECKHE U
(hHU3UYEeCKUE METOTBI
HCCIIeIOBAHUI; COBPEMEHHbBIE
WH(POPMAITMOHHBIC
TEXHOJIOTHUH; BBIIIOJHATh
rpadudecKre MoCTPOCHUS
TEXHUYCCKNX W3JICIINM;
IIPOBOAUTH XUMHNYCCKUC
HNCCJICAOBAHUA U BBIABIIATH
XUMHUYECKYIO CYIIITHOCTb
mpobJieM B
MpoQeCCUOHATTLHOM
NESTEILHOCTH; ONIPEICIISTh
MEXaHHYECKUE CBOHCTBA
MaTepUasoB; MPUMEHSATh
TEXHUKU U TEXHOJIOTUN B
obmactu TexHochepHou
0e30I1aCHOCTH,
M3MEPUTETILHON U
BBIYHCIIMTEILHON TEXHUKH,
MH(POPMAITMOHHBIX
TEXHOJIOTUH TIPU PEIICHUH
TUTIOBBIX 33]1a4 B 00J1acTh
mpodeccuoHaIbHON

eI TEILHOCTH.

3amuTa
mabopaTopHOi
paboThI

OIIK-1

N J1-3omk-1

Biianeer HaBbIKaMu
MCIIOJIb30BaHUS
MaTeMaTUYECKOro amnmnapara
U QU3UYECKUX
3aKOHOMEPHOCTEMN; pabOThI ¢
arnmaparypou, BEIeCTBaMHI
Y MaTepuaiaMu JIIs
TEOPETHUECKOTO H
PKCIIEPUMEHTATBHOTO
WCCIIEIOBAHUS B
TEIUIOTEXHUKE.

Biianeer HaBbIKaMu
MCIIOJIb30BAaHUS
MaTeMaTHYECKOTO armapara u
(buzmvecKux
3aKOHOMEPHOCTEI;
WH(POPMAITTOHHBIX
TEXHOJIOTUI; PabOTHI ¢
XUMUYECKOM anIapaTypou,
BEIIECTBAMHU M MaTepHaIaMH;
BbIOOpA MaTepuana A
o0ecrieueHus HaJIeKHOCTH U
JI0ITOBEYHOCTH
DKCIUTyaTalliy U3CIIHIA;
TEOPETUIECKOTO U
PKCIIEPUMEHTATBHOTO
VICCIICIOBAHUS B
TEIUIOTEXHUKE; 000CHOBAHUS
MPUMEHCHUS TEXHUKU U
TEXHOJIOTUH JJIsl peLIeHUS
npo0JeM B 001acTu
TEeXHOC(HEPHOI
6e30macHoOCTH.

3amura
nmabopaTopHOii
paboThI




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
4

1. ITpoBeneHne yueOHBIX 3aHATHH (BKJIIOUYAs TIPOBEIC- 36 36
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:

- nexnmu (JI) 16 16

- naboparopusie padoTsl (JIP) 18 18

- IPAKTUYECKHE 3aHATUSA, CEMUHAPHI U (WIN) ApyTUe
BUJIBI 3aHATHH cemuHapckoro Tuna (113)

- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 2 2

- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 72 72
2. IIpomexxyTouHas aTTecTanus

DK3aMeH

JlnpbepeHmpoBaHHbIN 3a4eT

3auer 9 9

Kypcosoii npoext (KII)

Kypcosas pa6ora (KP)
OO11as TPyA0EMKOCTb JTUCITUTIIIHBI 108 108

4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC

6-i1 cemecTp




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

PaGouee Ten0 U €ro napaMeTphl.

4

2

0

10

[IpenMet u 3aga4u Kypca TEPMOJIUHAMUKH U €€ METO/I.
M cTropuueckue CBEICHHS O Pa3BUTUU TEPMOTUHAMUKH.
3aKOHBI TepMOAMHAMUKH. TepMoanHaMUuyecKas
crcTeMa, OKpYXarolas Cpe/ia ¥ B3auMOJICHCTBHE MEXKTY
HuMU. TepMoauHaMUYecKoe paBHOBECHE U
TepMOJIMHAMHUYECKHI mporecc. Pabouee Terno.
PeanpHEIN ra3 U MoJieNs naeaabHoro raza. OCHOBHEIE
MapamMeTphbl COCTOSHUS. 3aKOHBI UACAIBHOTO Tra3a.
YpaBHEHUS COCTOSHUSI JIs1 UJICATbHOTO U PEaTbHOTO
ra3zoB (Knaneiipona u Ban-/lep-Baannca). Temnossie
CBOICTBa paboYMX TeN, ra30Bast MOCTOSHHASL.
TennoeMKoCTh Ta30B, €€ BUIBI U B3AMMOCBSI3b MEKITY
HAMU. 3aBUCUMOCThH TETIJIOEMKOCTH OT TeMIEPaTyphl U
napneHus. VcTuHHAS U cpeHss TETUIOEMKOCTH.
TemmoemMkocTh Kak GyHKITHS Tporiecca. M3oxopHas u
n300apHas TEIIOEMKOCTH, ypaBHeHHe Maiiepa.
BuyTpeHHss sHEeprus U SHTaIbIUs raza. CMecu
naeanbHbIX Ta30B. CrocoOBl 3a7aHus CMECH T'a3oB,
3akoH /lansToHa. OnpeaeneHue MIOTHOCTH CMECH,
Ka)KyIlIecsl OTHOCUTEIbHOW MOJIIPHON MaccChl U
ra30BOM ITOCTOSTHHOM. TeII0eMKOCTh CMECH Ia30B.

[lepBhIif 3aKOH TEPMOJUHAMUKH.

10

CyIHOCTb U ypaBHEHHE IIEPBOTO 3aKOHA
TepMoAMHaMUKH. Craraemble IEPBOIo 3aKOHa:
BHYTPEHHSS SHEprus, paboTa u teriora. OnpeneneHue
paloThI /Il Ta30BOTO MOTOKA M HEMOJBMXKHOTO Ta3a.
Maremarudeckas (GopMyIHPOBKa IIEPBOTO 3aKOHA IS
ra3oBOro IO-TOKA M HENOJBUXKHOIO Ia3a, IPABHUIIO
3HAaKOB. PaBHOBECHBIC TEPMOJMHAMUYECKUE ITPOLECCHI
u ux rpapuyeckoe nzodpaxenue B P-V quarpamme.
PaboTa pacmmpenus-cxatusi. O6paTumele u
HeoOpaTuMBbIe Tporecchl. Kpyrosbie
TEpPMOIMHAMUYECKHE Tporiecchl (Iukiibl). [1epBolil 3akoH
TEPMOAVHAMUKH Ul nukia. [IpuMmeneHue nepBoro
3aKOHA TEPMOJIMHAMUKY JIJISl AHAJIM3a ITOJIUTPOIIHBIX
[IPOLECCOB. Y paBHEHUE MIOJIUTPOIIBL, TI0KA3ATEIb
[OJUTPOIBI, OPe/IeIeHUuE PabOThl U TEILUIOTHI.
TeroeMkocTh mpouecca. YacTHbele ciaydau
MOJIUTPOIHOIO IpoIecca: N30XOPHBIA, M300apHBIi,
W30TCPMUYCCKUIA U anabaTHBIN Mporecchl. P-V
uarpamMma MoJIMTPOIHBIX TPOLECCOB.

BTopoii 3aK0H TEpMOAVMHAMUKHU.

10

Paznuunbie popMyTHMPOBKU BTOPOTO 3aKOHA
TepMoAruHaMUKH. [IpsiMble 1 0OpaTHbBIE LIUKIIBI U UX

b pexTuBHOCTD. MneanbHbIi TEPMOIUHAMUYECKHMA ITUKIT
Kapuo u ero k.n.a. Teopema Kapno. AGcontoTHast
TeMrepatypa. OTpuiarensHbie




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

a0COJIIOTHBIE TEMITEPATYPHI M UX MOTy4YeHUE. DHTPONHS -
Mepa OecriopsKa U Mepa KauyecTBa 3HEPrHH.
V3MeHeHue SHTPONUH B 00paTUMBIX U HEOOPAaTUMBIX
npoueccax. [IpuHIMN Bo3pacTaHust SHTPONUU U
(Gu3NYeCKHil CMBICT BTOPOTO 3aKOHA TEPMOAMHAMUKH.
DKceprus U MakcuMalibHast padota. CTaTUCTUYECKUN
XapaKkTep BTOPOTr0 3aKOHA TEPMOJUHAMHUKH.
TepmoauHaMU4YeCcKast BEpOSTHOCTh. Y paBHEHUE
bonprivana. @yHnaMeHTaNBHBINA XapaKTep BTOPOTrO
3aKOHA TepMOJUHAMUKU. VImocTpanys BTOPOro 3akoHa
TEpPMOJIMHAMUKHU Ha npuMepax. Terossle 1uarpaMmsl
T-S u [-S. M300paskeHue npoueccoB Ha TEIIOBBIX
uarpammax.

TeHJ’IOHPOBOI[HOCTL " TCIJIONICpCaayda.

10

CrnocoObI pacpoCTpaHEHHsI TETIOTHI:
TETUTONPOBOTHOCTD, KOHBEKITUS, H3ITy9YEeHUE, UX
CpPaBHUTENBHBIN aHaNM3. Teroornaya u
Teruionepeaayda. MiHTeHcudukaius mpouecconB
TermIoo0MeHa. TelI0Boi IOTOK, INIOTHOCTH TEILIOBOIO
notoka. TemmneparypHoe 1oJie, TeMIepaTypHbIi
rpaauent. 3akoH dypre. uddepenunansHoe
ypaBHEHUE TETJIONPOBOAHOCTH. Y CIIOBUS
OJTHO3HAYHOCTHU: T€OMETPUIECKHUE, TeIo(hu3ndecKue,
KpaeBbIe. TerIoBble TPAaHUYHBIE YCIOBHS.
TermmonpoBOJHOCTE U TEIUIONepeada mpu
CTAIIMOHAPHOM PEXKHUME U TPAHUYHBIX YCIOBHUSIX MEPBOTO
U TpeThero poja. TernoBas u30JsLus.
TennonpoBOJHOCTE PU HECTAIMOHAPHOM pEXHUME.

KoHBEKTUBHEBIN TEIUIOOOMEH.

22

Vpasuenue Hprorona-Puxmana. Koadduunent
TerooTaud. CBOOOHAS U BBIHYKICHHAs! KOHBEKIIHSL.
JlamuHapHBIN U TypOYJISHTHBIN PEXXUM TEUEHUSI.
Matemarndeckasi IOCTAaHOBKA U MIYTH PELICHUs KpacBOM
3aaul KOHBEKTUBHOTO Ter1oo0MeHa. OCHOBBI TEOPHH
nono0us. KpurepuanbHble ypaBHEHHS TEIUIOOTIA4YU IPU
CBOOOTHOM M BBIHY>KIECHHOM JIBHKCHUH CPEJIBL.
OTnenbHBIE 33191 KOHBEKTHBHOTO TETIIOOOMEHA B
onHO(azHoM cpene. TernooTnaua Ipu BEIHYKICHHOM
IBMKEHUH KUJIKOCTH B TpyOax M KaHanax. TemmooTnadya
Mpu CBOOOIHOM JIBIXKEHHH TEIUIOHOCUTENs. BHemHee
oOTekanue Ten npoctoit popmbl. KoHBEKTHBHBIH
Ternoo0MeH B 3aMKHYTOM oO0beMe. MaTeHcupukanms
TETI000MeHa.

Tennooomen n3nmydeHrneM. CIOXKHBIN TEMI000MEH.

10

®dusnyeckas CynHOCTb JIyYUCTOTO TEII00OMEHa, BUIbI
MOTOKOB M3JIy4EHHsSI U PaJAUAIlIOHHBIC XapaKTepUCTUKU
Tes1. OCHOBHBIE 3aKOHBI TerutoBoro u3nyuenus (Ilnanka,
Buna, Credana-bonpumana, Kupxroda). Jlyauncrsrii
TEII000MEH MEXIY TellaMH,




O0BeM
- O0BeM ayTUTOPHBIX BHEAyIUTOPHBIX
AaNMEHOBaHUE PA3JICIIOB JIUCIUIUIMHBI C KPATKUM SAHSTHE 0 BUAM B 94CAX |3aHATHIH O BEAAM
cojiepKaHuEM B ACAX
JI JIP I13 CPC

pazlieJIeHHbIMU MIPO3PAYHOI cpeoif. 3amuTa OT
TEIUIOBOTO M3ydeHus. CII0KHBIN Ter1ooOMeH.
MoieTipoBaHue CIOKHOTO TEMI000MEHa rPaHUYHBIMU
YCIIOBHSIMHU TPETHETO POJIA.
UTOI'O no 6-my cemecTpy 16 18 0 72
NTOI'O no aucuuiuinae 16 18 0 72

Tematuka mMpUMEPHBIX JTa00PATOPHBIX padbOT

HanMeHoBaHue TeMbI J1a00PATOPHOIl padoTHI

1 [MccnepoBaHue MOMUTPOITHBIX TIPOIIECCOB.

2 |UccrnenoBanue pabOTHI KOMIIPECCOpa.

3 |Onpenenenue kor¢puIMEHTa TEIIONPOBOJHOCTH TBEPAOTO Tejla METOAOM TPYyOBI.

4  |[UccnepoBaHue TEMIOOTAAYH ITPU CBOOOIHOM JIBHKEHUH BO3TyXa

5. OpraHn3aun0HHO-nenar0rnquKne yciaoBus

5.1. O6pa3oBaTre/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble /1Ji51 (JOpMHUPOBAHUSA
KOMIIeTeHIIUH

[IpoBeneHre AEKIMOHHBIX 3aHATHIA MO JUCLMIIMHE OCHOBBIBA€TCS HAa aKTMBHOM MeETOZE OOydeHus,
[IPU KOTOPOM Yy4Yalllecs HE INACCUBHBIE CIIyIIATENIH, a aKTHBHBIE YYACTHHKHU 3aHATHSA, OTBEYAIOIIHME Ha
BOIIPOCHI IIpenoaBaressi. Bompocsl mpenopaBaTestss HalElNeHbl Ha aKTHBHU3ALUIO IPOLECCOB YCBOCHUSA
MaTepHasa, a TakKe Ha pa3sBUTHE JIOTMYECKOro MbIIUIeHuA. [IpenonaBaTens 3apaHee HaMe4aeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX ACCOLMATUBHOE MBIIIJICHHE M YCTAHOBIIEHHE CBS3€W C paHee OCBOCHHBIM
MaTepHUaIOM.

[IpoBenenne maboOpaTOPHBIX 3aHATHN OCHOBBIBAETCS HA HMHTEPAKTHBHOM METOJE OOYy4YCHHs, MpHU
KOTOPOM 00y4Yaromuecs: B3auMOICHCTBYIOT HE TOJIBKO € MperoaaBaresieM, Ho U Apyr ¢ Apyrom. [Ipu stom
TOMUHUpPYET aKTHBHOCTb Yy4YalllUXCsl B Ipolecce oOydeHus. MecTo mpemnojaBaTenss B MHTEPAKTUBHBIX
3aHATUAX CBOAMTCS K HAIIPABICHUIO IE€ATEIBHOCTH 00yYalouXcs Ha TOCTHKEHHUE LieeH 3aHATHS.

[Tpu npoBeneHNN yueOHBIX 3aHATUH HCIIONB3YIOTCS HHTEPAKTUBHBIC JIEKIIUH, TPYTIIIOBBIE TUCKYCCHUH,
[pOJIEBBIE UTPHI, TPEHUHTH M aHAIN3 CUTYallnii 1 HMUTAlHOHHBIX MOJIEIIEH.




5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

[Ipy wu3yyeHMM  JUCUMIUIMHBI  OOyYaloOIIMMCA  LEJIEeCOOOpa3sHO  BBINOJHATH  CIEAYIOIUE
PEKOMEHIAIHH:

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. Oco0oe BHHMMAaHHE CIIEyeT YJEIHUTh BBHIMOJIHEHHUIO OTYETOB IO JIAOOPATOPHBIM paboTaM u
WHAMBHTyaJbHBIM KOMIUIEKCHBIM 33/IaHUSIM Ha CaMOCTOSITENIbHYIO paboTy.

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)
151 60JIee IETaaIbHOTO MOHUMAaHHS BOTIPOCOB, O3BYYEHHBIX Ha JICKIIHH.

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 (aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO, 9K3EMIUISIPOB B
TOJT U3/IaHusl, KOJMYECTBO CTPAHUII) OHOIIHOTEKE

1. OcHoBHas TUTEpaTypa

1 Hamokun B. B. Texanueckas TepMonHaMHKa U TEIUIONEpeaaya : 286
yaebHoe nmocobue i By3oB / B. B. Hamokun. - MockBa: A3-book, 2008.

2 Hamoxkun B. B. Texaudeckas TepMoiliHaMUKa U TEIUIONEpeaaya : 171
yuebHoe nocobue ams By3oB / B. B. Hamoxun. - Mocksa: Az-book, 2009.

3 Tennorexuuka : yue6HuK A By3oB / B.H. Jlykanus [u np.]. - M.: Beicm. 4
mk., 2005.

4 TennorexHuka : yueOnuk aist By3os / B.H. Jlykanus [u ap.]. - M.: Beicm. 19
mk., 2009.

2. lonoTHUTEIbHAS JJUTEPATYypa

2.1. YyeOHbIe U HAYYHbIe H3AHUSA

1 Vcaes C. 1. Tepmoaunamuxka : yueOnuk / C. U. Ucaes. - Mocksa: 31-Bo 33
MI'TY um. H. 3. baymana, 2000.

2 MyxaueB I'. A. TepmoauHaMuKa 1 Teruionepeaaya : yaeOHHK JiJ1s By30B / 247
['. A. Myxaues, B. K. lllykun. - Mocksa: Beicur. mk., 1991.

2.2. llepuonnyeckue U3TaHus

| He ucnone3yercs |

2.3. HopMaTHBHO-TeXHHMYECKHNE U3TAHUS

| He HCIIOJIB3YCTCA |

3. MeToauueckue YKazaHud AJd CTYACHTOB 110 OCBOCHUIO JTUCIHUIIJIMHBI

| He HCIIOJIB3YCTCA |

4. Y4eOGHO-MeTOUYECKOe 00ecTiedeHe CaMOCTOSITeILHOM PadoThl CTy/IeHTa

| He ucnons3yercs |




6.2. JekTpoHHAs yueOHO-MeToANYecKasi JJuTeparypa

HocTynHoCcTh
(cets UHTEpHET /
HaumenoBanue Ccblika Ha
Bup nurepatypsl . JIOKaJIbHAs CETh;
pa3palboTku rH(pOPMAITMOHHBIN pecypc .
ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)
JlonostuTenbHas (bennepckuit b.5. Texauueckas http://elib.pstu.ru/Record/RU|iokansHas cetTs;
uTepaTypa TepMoArHaMUKa 1 Terutonepenada : [PNRPUelib2487 ABTOPU30BaHHBIN
KypC JISKIIUI ¢ KPATKUMH OCTYI

ouorpadusiMu y4eHbIX : yueOHOE
mocodue ais By3oB / B.4.
bennepckuii. - M. MxeBck:
PerynsipHas 1 xaoTudyeckas
nunamuka, 2005.

JlonostnuTenbHas  [JIlutBuH A. M. TexHndeckas http://elib.pstu.ru/vufind/Rec|1okanpHas ceTs;
uTepaTypa TepMoanHaMuKa : yaeOnuk / A. M. [ord/RUPNRPUelib7044 ABTOPU30BaHHBIN
JIutBuH. - Mocksa JlenuHnrpan: JIOCTYII

["ocaneprouznar, 1963.

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

nmuTeparypa TeruioTexuuueckoe obopynosanue : [PNRPUelib2724 aBTOPU30BAHHBIM
yueOHUK /17151 TeXHUKYMOB / B. B. OCTYII
[leperynos. - Mocksa: Ctpoiiuziar,
1990.
JlononuutenpHas |TennorexHuka (Kypc oOIei http://elib.pstu.ru/Record/RU(nokansHas ceTs;
nmuTeparypa TEIUIOTEXHUKN) : YUEOHUK 15 PNRPUelib7043 ABTOPHU30BaHHBIM
By30B / A. A. lllykun [u ap.]. - TOCTYTI
Mocksa: Meramnyprusi, 1973.
OcHOBHas J{6161H B. C. OcHOBBI http://elib.pstu.ru/Record/RU|ceTs MHTEpHET;
nmuTeparypa rexuunyeckoit TepmoanHnamMuku 1 |PNRPUelib3549 CBOOO/IHBIN JOCTYTI

TEIUIOTEXHUKH : yuyeOHoe nocodue /
b. C. {pi6nun. - [lepms: U3n-8o b®
[MHUITY, 2013.

6.3. JIuneH3noHHOE U CBOOOHO PACIPOCTPAHsieMOe MPOrPaAMMHOE o0ecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIeCTBJIEHUH 00Pa30BaTe/JIbHOIO MpoLecca Mo JUCHUuIInHe

Bung I10O Haumenosaunue [10

OrnepaimoHHbIE CUCTEMBI MS Windows XP (moam. Azure Dev
Tools for Teaching m0 27.03.2022 )

OducHbIe TPUTOKESHHUS. Microsoft Office Professional 2007. nu.
42661567

Cucrtemsbl ynpaBiaeHUs: IPOEKTAMHU, UCCIIEAOBAHUSIMH, ABINS.NET kad.ClIMuTM

pa3paboTKON, MPOSKTUPOBAHUEM, MOJICIIUPOBAHNUEM U

BHEPEHUEM




6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX M HH(OPMAIIUOHHBbIE
CTIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble TPH OCYIIeCTBJIEHNH 00pa30BaTeIbHOTO
npouecca no TUCHUIINHE

HaumenoBanne Cchutka Ha HH)OPMAIIMOHHEIN pecypc
Hayunas 6ubnuoreka [lepMckoro HarioHaIbLHOTO http://lib.pstu.ru/
MCCIIEZI0BATEIECKOTO IMTOJUTEXHIYECKOTO YHUBEPCHTETA
DIeKTPOHHO-O0MOHoTeueas cucrema Jlanob https://e.lanbook.com/
DnekTpoHHO-O0nOmoTeuHas cuctema [PRbooks http://www.iprbookshop.ru/
WNudopmarmonnsie pecypesl Cetn Koncynprantlmoc http://www.consultant.ru/

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeLHOr0 nmpouecca mno

JTUCIUIIIINHE

Bun 3anarui

HaumeHnoBanue HCO6X0):[I/IM01"O OCHOBHOI'O O6OPYI[OB8.HI/I$I

KonnuectBo equnHu
Y TEXHUYECKHUX CPEJICTB O0yUeHUs

JlaGopaTopHas JlaGoparopHoe o6opynoBanue "Temmorexauka" 11
pabora
Jlexus HoyT0Oyk, mpoekTop 1

8. ®oH OLIEHOYHBIX CPEeICTB AMCUUIIMHBI

|OHI/IcaH B OTACJIBbHOM JJOKYMCHTC
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BBICIIETO 00pa30oBaHUs
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YHUBEPCUTET»

®OH/I OHIEHOYHbBIX CPEACTB
JJIS IPOBEACHUS MPOMEKYTOUYHOM aTTeCTAIUU 00yYAIOIIUXCH 10 AUCIUTIHHE
«Temj1oTexXHUKA»
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@oHJ OIEHOYHBIX CPEACTB I TPOBEICHUS IPOMEKYTOYHOH aTTecTaluu
oOy4JaroImmXxcs MO JUCHUIIINHE «TeTUIOTeXHUKa» SBISCTCS YacThio (TPUIIOKCHHEM) K
paboueli mporpamMme IUCHMIUIMHBL. DOHJ OIICHOYHBIX CPEACTB IS TIPOBEIACHUS
MPOMEKYTOUYHOM  arrecTtaliid  OOyYaroIuXCs 10 JUCHUIUIMHE pa3paboTaH B
COOTBETCTBMHM C OOIIEeH 4YacThio (OHIA OICHOYHBIX CPEACTB JUIA IPOBEACHHUS
MIPOMEKYTOUHOM aTTeCTallMK OCHOBHOW 00Opa30BaTeIbHOM IMPOTPAMMBI, KOTOpas
YCTaHABJIMBACT CHUCTEMY OIICHUBAHHUS PE3yJBTaTOB IMPOMEKYTOUHONW aTTECTAllUd U
KPUTEPHH BBICTABIICHUS OICHOK. DOHJ OIEHOYHBIX CPEACTB IS TMPOBEACHUS
MIPOMEKYTOUYHOM aTTeCTallud OO0YYarOIIMXCS MO JUCIUIUIMHE YCTaHABIMBACT (POPMBI U
MPOLETYPhl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IMPOMEKYTOYHOH aTTeCTaIlUd
00y4Jaromuxcs 1Mo JUCHUILIUHE.

1. IlepeyeHb KOHTPOJHPYEMBIX Ppe3yJbTATOB OOy4YEeHHUS IO IMCUHUILIHHE,
00beKThI OLICHUBAHUA U BUAbI KOHTPOJIA

Cornacno PIIJ[ ocBoenue yueOHOro marepuala JUCUUIUIMHBI 3aIUIAHMPOBAHO B
TEUYEHUE OAHOI0 ceMmecTpa (YeTBEPTOro ceMecrpa ydyeOHOro IUlaHa) M pa3doUTO Ha 2
y4eOHBIX MONYAs. B KkaxaoM Moayiae MNpeayCMOTPEHBI aylUTOPHbIE JIEKIMOHHBIE W
7a0opaTopHbIE 3aHATHS, a TaKXKE CaMOCTOsTeNlbHas paldoTa CTyaeHToB. B pamkax
OCBOEHHS Y4eOHOIro mMarepuaja JUCHUILTMHBL (OPMUPYIOTCS KOMIOHEHTBI KOMIETEHUUN
3Hamv, ymemv, 61ademv, YykasaHHble B PIIJ[, KoTOpble BBICTYNAIOT B KauecTBE
KOHTPOJIUPYEMBIX Pe3ylIbTaTOB 00ydeHus 1o nucuurinHe « Temnorexuukay (tadu. 1.1).

KoHTponib ypOBHSI YCBOEHHBIX 3HAHMM, OCBOEHHBIX YMEHHMH M MPUOOPETEHHBIX
BIQJICHUM OCYILECTBISETCS B paMKaX TEKYyIIero, pyOeXHOTro M IMPOMEKYTOUHOIO
KOHTPOJISL TIPY U3YYEHUU TEOPETUYECKOT0 Marepuaja, ciade OT4EeTOB MO JaOopaToOpHBIM
paboraM u 3aueTa. Buabpl KoHTpoIst cBeneHbl B Tabnuiy 1.1.

Tabnuma 1.1. [lepedeHb KOHTPOIUPYEMBIX PE3YABTATOB O0yUEHHUS 110 AUCIUTUIMHE

Buja konTposst

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

YcBoeHHbIE 3HAHNUSA

3.1 3Harhs 0a30BbIe MaTeMaTHYECKUE U (pU3NUECKHE TO1 TB
orpeziesieHus, (POpMYJIbl, COOTHOUIEHHS; OCHOBBI
WH(OPMAIMOHHBIX TEXHOJOTUIl; COCTaB, CTPYKTYPY
MaTEpHAJIOB U CIIOCOOBI BO3AEHCTBHUS HA X CBOWCTBA;
TEHJICHIIUH PA3BUTHUSI TEXHUKU U TEXHOJIOTMHU B 00JIaCTH
N3MEPUTENHFHON TEXHUKH U HHPOPMAIMOHHBIX
TEXHOJIOTHH.

OcBoOeHHBIE YMeHHUS

¥.1 YMerb uconb30BaTh 0a30Bble MATEMATHYECKHE U OJIP1 113
(u3MUecKre METO/IbI NCCIIEIOBAaHNH; IIPUMEHSTh OJIP2
TEXHHUKH U TEXHOJIOTHI B 00JIACTH NU3MEPUTENHLHOHN 1
BBIUHCIIUTEIBHON TEXHUKU.

IIpunoOpeTeHHbIe BIageHUs

B.1 BianeTts HaBLIKAMH HCIIOIB30BAHUS MAaTEMATHUUECKOTO OJIP3 113
anmapara 1 (pU3MYEeCKHX 3aKOHOMEPHOCTEH; paboThI ¢ OJIP4
arnmapaTypoi, BeIecTBaMH U MaTepHaJaMu IS
TEOPETUICCKOTO M SKCIICPUMEHTAIBHOTO HCCIICAOBAHUS B
TEIUIOTEXHUKE.

C — cobecedosanue no meme;, TO — koanoxeuym (meopemuueckuii onpoc); K3 — keiic-3a0aua
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(unousuoyanvroe 3aoanue);, OJIP — omuem no nabopamopmnoiu pabome;, OII3 — omuem no
npakmuueckomy 3auamuio;, T/KP — pybeoscnoe mecmuposanue (Konmpoavhas paboma); TB —
meopemuyeckuti  eonpoc, 13 — npakmuueckoe 3adanue;, K3 — komniexchoe 3adanue
ougpepenyuposannoeo 3auema.

HNtoroBoii OIEHKONW JOCTHIXKEHHUS pe3ydbTaToB OOydYeHHUs] 10 JAUCITUILINHE
SBIISICTCS TIPOMEXKYTOYHAsh aTrTecTaluss B BHJAE 3auéra, MOpOBOAUMAs C Y4ETOM
PE3YABTATOB TEKYIIETO U pyOeKHOTO KOHTPOJIS.

2. Buabl KOHTPOJISl, TUNIOBbIEe KOHTPOJIbHbIE 32/IaHUSI M IIKAJIbl OLlEHUBAHUS

pe3yJabTaToB 00y4eHusI
Texymuii KOHTPOJIb YCIIEBAEMOCTH UMEET LIENIbI0 00ecrieyeHrne MaKCUMalbHON

3¢ (exTUBHOCTH y4eOHOro Ipoliecca, yHOpaBleHHe IMpolueccoM (OPMHUPOBAHUS
3aJlaHHBIX ~KOMIIETEHLIMH 00y4aeMbIX, TIOBBIIIEHWE MOTHBAlMM K ydebe W
MpeaycMaTpUBaeT OICHUBAHUE XOJla OCBOEHUS ITUCHUIUIMHBL. B cooTBeTcTBHM C
[lonoxeHneM O MPOBEACHUM TEKYLIETO KOHTPOJIA YCIEBAEMOCTH W MPOMEKYTOUHOU
aTTecTallMy O0ydaroIuXxcs Mo o0pa3oBaTesbHBIM IPOrpaMMaM BBICILIET0 00pa3oBaHUsA
— mporpammaMm 0OakajnaBpuaTta, coeuuaiurTera u - marucrpatypsl B [THUITY
NPEeAyCMOTPEHbl  CIEAYIOUIME BUAbI U MEPUOJUYHOCTh TEKYIIEr0  KOHTPOJIS
yCIIEBAEMOCTH 00 yUYaOIINXCS:

- BXOJHOM KOHTPOJIb, IPOBEPKA UCXOAHOTO YPOBHS MOATOTOBICHHOCTH 00y4aeMoro
U €r0 COOTBETCTBHUS MPEIbABISIEMbIM TPEOOBAHUSM JIJIs1 U3YUEHUSI JAHHOW TUCHIUILIIUHBI;

- TEKYIIHUI KOHTPOJIb YCBOCHHS MaTepHuana (YpOBHS OCBOCHHSI KOMIIOHEHTA «3HATh)
3aJlaHHBIX KOMIIETEHLIMI) Ha KaXKJOM TPYIMIOBOM 3aHATUU U KOHTPOJIb MOCEIIaeMOCTU
JIEKIMOHHBIX 3aHATHH;

- TPOMEXYTOUHBI U pPYyOEXKHBIH KOHTPOJH OCBOEHHUS OOYy4aeMbIMHU OTIEIbHBIX
KOMITIOHEHTOB «3HaTh», «YMETb)» 3aJJaHHBIX KOMIIETEHUUHA MyTeM KOMITBIOTEPHOTO WJIU
0JIaHOYHOTO  TECTHPOBAaHHUSA,  KOHTPOJIBHBIX  ONPOCOB,  KOHTPOJBHBIX  paboOT
(MHIMBHYaTbHBIX JOMAIIHUX 3aJIaHUM), 3aIUTHl OTYETOB MO JAOOPATOPHBIM padoTam,
pedeparos, 3cce U T. 1.

Py0OexxHbIil KOHTPOJb MO JUCUUIIMHE TMPOBOJUTCS Ha CIENYIOUIEH Hejele Mmocie
MPOXOXKJIEHUS MOJYNS AUCHUIUIMHBIL, a MPOMEXKYTOUHBIA — BO BpeMsS KaXIOro
KOHTPOJBHOTO MEPOIPUSATUS BHYTPH MOJIYJIEH TUCUUTIINHBL;

- MEXCECCHUOHHAasl aTTecTalus, €IMHOBPEMEHHOE TIOJBEJECHUE HTOTOB TEKYILEH
yCIIEBa€MOCTH HE MEHEee OJHOI0 pa3a B CEMECTp IO BCEM AUCHUIUIMHAM I KaXI0Tro
HaIpaBJIeHHs OJATOTOBKH (CIEMATBHOCTH ), Kypca, TPYIIIbI;

- KOHTPOJIb OCTATOYHBIX 3HAHUIA.

2.1. Tekymuii KOHTPOJIb YCBOCHHS MaTepuaJjia
Texkymuii KOHTpOJb YCBOEHUA Marepuana B (opme cobeceaoBaHUS WU
BBIOOPOYHOTO TEOPETHUYECKOrO ONpOca CTYICHTOB IMPOBOAUTCS IO KaXKIOH TeMme.
Pesynbrarsl 1o 4-0a/ibHON LIKajie OIEHUBAHUS 3aHOCITCS B KHWKKY MpENoaaBaress u
YUUTBHIBAIOTCS B BHJIE€ HHTETPAIbHOM OLEHKH MPU TMPOBEACHUU IPOMEKYTOUHOU
arTecTaru.
2.2. Py0eskHbIii KOHTPOJIb
PyOexxHbIil KOHTPOJIb JUIsi KOMIUIEKCHOIO OLIEHMBAaHUS YCBOCHHBIX 3HAHUM,
OCBOCHHBIX YMEHHMH W MNpUOOpeTeHHBIX BiazeHuil (tabn. 1.1) mpoBoautcs B Qopme
3aIIMUTHl JA0OPaTOPHBIX pabOT.



2.2.1. 3amura JadbopaTopHbIX padoT

Bcero 3amnanupoBano 4 naboparopHbix paboTel. TumoBble TeMbl Ja00PaTOPHBIX
pabot npusenens! B PI1/I.

3amura 1abopaTopHOM pabOThl MPOBOAUTCS UHIUBUIYAIbHO KaXKIbIM CTYIEHTOM
WIM TPYNIOW CTyAeHTOB. THUIOBBIE MIKajlla U KPUTEPUM OLIEHKU MPHUBEACHBI B 0OIIEH
gact ®OC 06pa3oBarenbHOM MPOrpaMMBI.

2.3. IIpome:xxyTouHasi arrecTanus (MTOrOBbIH KOHTPOJIb)

Jlonyck K TPOMEXKYTOYHOW arTecTallud OCYUIECTBISETCA IO pe3yiabTaram
TEKYIIETro U pPyOeKHOTO KOHTPOJISl. YCIOBUSIMU JIOMYCKA SIBJISIOTCS YCIEIIHAs c/laya BCeX
naboparopHbIX pPabOT W TMOJOXKHUTENbHAs WHTErpajibHas OLEHKa 10 pe3ylbraTraM
TEKYIIEro U pyOeKHOTO KOHTPOJISL.

2.3.1. Ilpoueaypa mnpoMe:KyTOYHOHM arTrecTanuu 0e3 JIONOJHHUTEJIbHOIO
aTTeCTAIHOHHOI0 UCTIBITAHUS

[IpomexyTouHas arrectanus NpoBoAUTCA B (hopMme 3aueTa. 3a4eT Mo JUCHUILIIMHE
OCHOBBIBAETCA Ha pPE3yJibTaTaX BBIMOJHEHUS NPEIbLAYIINX WHIAMBUAYAJIbHBIX 3aJaHUN
CTYJIEHTa MO IaHHOW AUCIUILIUHE.

Kputepun BbIBeIEeHUS UTOTOBOW OILIEHKM 32 KOMIIOHEHTBHl KOMIIETEHUUH MpH
MPOBEJICHNN MPOMEKYTOYHOM aTTecTaluu B BUJAE 3adeTa MpHUBEACHBI B OOIIEH yacTu
®OC obpazoBarenbHOI NPOrpaMMBbl.

2.3.2. Ilpoueaypa mNpPOMEKYTO4YHOW  arrecTallud ¢  TMPoOBeJeHHEM
aTTeCTAIMOHHOI0 UCTIBITAHUS

B otraenbHBIX chnydasx (Hampumep, B ciy4ae IepearTecTaldd JAUCIHUILIUHBI)
MIPOMEXKYTOUHAsI aTTecTalusi B BHUJIE 3adeTa MO AMCIHUIUIMHE MOXET MPOBOAMTHCS C
MPOBEJICHUEM  aTTECTAllMOHHOTO HCHbITaHUsA 1o Owieram. bumer comepxur
Teopernueckre Bomnpochbl (TB) 1 mpoBepku YCBOGHHBIX 3HAHHWM, HpaKTHYECKUE
3ananusg (I13) nas mpoBepku OCBOCHHBIX yMEHHMHM M KomiuiekcHbie 3ananus (K3) mns
KOHTPOJIS YPOBHSI MPUOOPETEHHBIX BIIaJICHUN BCEX 3asBICHHBIX KOMIIETCHITHI.

buner ¢dopmupyercs TakuMm o00pa3oMm, uYTOObI B HEro TMOMajd BONPOCHl U
MpaKkTUYeCKUe 3aJaHusi, KOHTPOJHUPYIOIIME YPOBEHb C(HOPMHPOBAHHOCTU 6cCex
3asIBIICHHBIX KOMIIETEHIUH.

2.4. TunoBble BONPOCHI M 321aHUS /Il 3a4€Ta N0 JUCHHUILINHE

TunoBbie BONPOCHI 1JIsi KOHTPOJIsI YCBOCHHbIX 3HAHMIA:

1. TepMonuHamMuueckasi CUCTEMA U TapaMETPbl COCTOSTHUS.

2. IlepBrlii 3aKOH TEPMOJNHAMUKH.

3. Bropoii 3aKoH TepMOAMHAMUKU U HAITPABICHHOCTH MPOIIECCOB.

4. OCHOBHbBIE MEXaHU3MBI NIEPEHOCA TEIIOTHI.

5. SIBneHue TernooTaAaYM, KO3(hPUIMEHT TeII00TAaYU U ero GU3NUECKUIl CMBICIL.

6. [ToHsiTHE TYYUCTOTO TEIIOOOMEHA.

TunoBble Bonpochl U NMpPaKTHYeCKHe 3QJaHUS ISl KOHTPOJS OCBOECHHBIX
YMEHHI:

1. BpUHCIUTH TEPMUUECKUH K.I1.J. 33JJAaHHOTO MPSMOT0 IIUKJIA.

2. Kowmmpeccop BcacsiBaer 600 M>/a Bo3nyxa npu gasnesun 1 Gap u t = 20°C u
CKMMaeT ero 7o AaBieHus 5 Oap. Onpenenutb TEOPETUUYECKYI0 MOIIHOCTh Ha MPHUBOJ
KOMIIpeccopa Mpy NOJUTPOITHOM cxkatuu (n = 1,25).

3.  OmnpenenuTs MIOTHOCTh BO3yXa, HAXOMSIIETOCS B MOMEHICHUU O0BEMOM



50M° IpH HOPMAJTBHBIX YCTOBHSX.

4.  OnpenenuTh MaKCUMaJIbHYIO JUIMHY BOJHBI M3JIY4YEHUS CEpOro Teja, €Cliu
oHo HarpeTo 110 S00K.

5. BbIYKCIAUTH NOTOHHBIN TEIUIOBOM MOTOK C MOBEPXHOCTU TPYOBI THAMETPOM
0.5M, ecaum TtemmneparypHbiii Hamop paBeH 40°C, a ko3(pdUIMEHT TEeII00TIaAuH
25 Br/m/K.

TunoBble KOMIJIEKCHbIE 32IaHUsI 1151 KOHTPOJIsI NIPUOOPeTEeHHBIX BJIA/ICHHIA:

1. Jns ycinoBuii nabGopatopHoit paboTbl Ne3 paccuuTaTh TEPMHUUYECKOE
CONMPOTHUBJICHUE UWIMHAPUYECKOTO CJIOS HChbITyeMoro wmartepuana. CpaBHUTH
MOJIyYeHHOE 3HAYE€HHE C TEPMUYECKHM COIPOTUBIEHUEM ILIOCKOTO CJOS TOH Ke
TOJILIUHBI.

2. Tlokazarenp monuTponsl pacmupeHus n = 1.23, armocdepHoe naBieHuUE
99500 I1a, u30bITOUHOE AaBIEHHME IOCIE HM30XOpPHOro pacimupenus 120 MM. BoA. CT.
OnpenenuTs HaYaJIbHOE U30BITOUYHOE JAABICHHUE B YCIOBHUSIX JaOOPATOPHOM pabOTHI.

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

2.5. llIkanbl oHeHUBAHUS Pe3yJIbTATOB O0y4YeHMsI Ha 3a4eTe

Onenka pe3yabTaToB OOyYeHHMs MO JUCHUIUIMHE B  (GOpMEe  YpOBHS
c(hOpMHPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 61a0ems 3asiBICHHBIX KOMIETEHIUN
MPOBOJUTCS 1O 4-X 0aJUIbHOMN IIKaJe OLIEHUBAHUS.

TunoBble mIKajla ¥ KPUTEPUHU OLEHKHU PE3yJAbTaToB OOy4YEHUS MpHU claadye 3ayeTa
JUIsL KOMIIOHEHTOB 3Hamb, yMemsb U 61adems TpuBeneHbl B oOuied vactu POC
o0Opa3oBaTesbHON MPOrPAMMBI.

3. Kpurepunm oueHuBaHusi YpPOBHSI C(OPMHUPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeH LM

3.1. Ouenka ypoBHs ¢OpMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHINH

[Ipu onenke ypoBHSA C(HOPMHUPOBAHHOCTH KOMIETEHIMH B paMKaxX BbIOOPOUYHOTO
KOHTPOJIS IIPU 3a4€Te CUYUTAETCS, UTO NOJIYYEHHAS OYeHKA 3a KOMNOHEHN NPO8epsemMoll 8
buneme Komnemenyuu 0006wWaemca Ha COOMBEEMCMEYIOWUL KOMHOHEHM  8cCex
KoMnemeHyuil, oopmupyemvix 8 pamKax OaHHOU y4eOHOU OUCYUNTUHDL.

OO6mast oneHka ypoBHS CGHOPMHPOBAHHOCTH BCEX KOMIETEHUUN MNPOBOAUTCS
MyTeM arperupoBaHUsl OICHOK, IOJYYEHHBIX CTYJEHTOM 3a KaXIblii KOMIIOHEHT
(bopMHUpyeMBIX KOMIETEHIUH, C YYETOM PE3yJIbTaTOB TEKYIIETO U pyOEKHOTO KOHTPOJIS
B BUJI€ MHTETrpajibHON OLEHKH 1o 4-x OamnpHOM mikaie. Bce pesynbTaThl KOHTPOJIS
3aHOCATCA B OLIEHOYHBIM JIUCT W 3alONHSAIOTCS MpernojaBareieM M0 HUToraM
MIPOMEKYTOUHOM aTTeCTalH.

dopma OLEHOYHOT0 JIUCTa U TPeOOBaHUS K €ro 3aloJHEHUIO MPUBEIECHBI B 00Iei
gact ®OC 06pa3oBarenbHOM MPOrpaMMBI.

[Ipu ¢dopMHpOBaHWKM HMTOTOBOM OILEHKH NPOMEKYTOUHOM aTTEeCTallud B BHJIE
3a4eTa MCHONB3YIOTCS THUIOBBIE KpPUTEpPUH, MpuBeAeHHble B oOmeid vactu DPOC
o0pa3oBaTesbHON MPOrPAMMBI.



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

Bonpocsl 1151 KOHTPOJISt 3HAHMH:

l. YUrto sABIAETCA OCHOBHBIMU IapaMETpaMU COCTOSHUS TEPMOAWHAMHYECKON
CUCTEMBI?

2. Kakoll BUJl IMEET YpaBHEHUE COCTOSIHUS UICAIBHOTO ra3a’?

3. UTo Takoe TepMOIMHAMUYECKUI MPOIECC U TEPMOANHAMUYECKAN LINKJII?

4. KakoBa popmynupoBKa MepBOro 3akoHa TepMOJIMHAMUKH ?

5. KakoBa ¢popMynupoBKa BTOPOro 3aKOHa TEPMOJUHAMUKH ?

6. Kakue cymecTByrOT OCHOBHBIE BU/IbI IEPEAAYN TEILIOTHI?

7. ChopmynupyiiTe OCHOBHOM 3aKOH TEIIJIOMPOBOHOCTH.

8. KakoB (¢u3mueckuif CMBICTI M KakoBa pa3MEpHOCTb KoddduimeHTa
TEIIONPOBOJHOCTH?

9. 3anumuTe BO3MOXHBIE AHAJIUTHYECKUE PpEIICHHUS [JJ OAHOMEPHBIX U
JBYMEPHBIX CTAIHOHAPHBIX 3a]1a4 TETUIONPOBOIHOCTH.

10. Yto Takoe KOHBEKTUBHBIN TEIIIOOOMEH?

11. Yto Takoe nukn KapHo, U 1714 4ero OH UCIIONb3yeTCs ?

12. B yem 3akiroyaercsl pazauyue MEXKIy CTALMOHAPHBIMH M HECTAMOHAPHBIMU
TEMIEPATYPHBIMU HOJIAMU ?

13. YUrto nazbiBatoT kodpduimentom temnootraaun? OT Kakux (HaKTOpOB OH
3aBUCHUT?

14. Ha30BuTE OCHOBHBIE PEKUMBI TEUEHUS TEIUIOHOCUTEIIS.

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

16. Yto npeacTaBistoT co00il KpuTepUualibHbIE YpaBHEHUS TeII000MeHa?

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

18. B uém paznuune Mexay oOpaTUMbIMU U HEOOPAaTUMbIMU LIUKIIAMU?

19. Chopmynupyiite TPUHIUI BO3PACTaHMSI SHTPONMU W (PU3MUECKUN CMBICIT
BTOPOT'0 3aKOHA TEPMOANHAMHUKHU.

20. B yém 3axirouaeTcs aHaJIOTHUs MEX]y TETUIOBOM U paboueit tuarpammamu’?

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

22. Chopmynupyiite TOPSAIOK TEPMOJUHAMHUYECKOTO pacu€Ta MHOTOCTYIIEHYATOr0
UJEaJIBHOTO KOMIIpEccopa.

23. B uém 3akioyaeTcsi MareMarnueckas GOpMyIupOBKa 3a71a4d KOHBEKTUBHOTO
TeriooomMeHa?

24. Kakue BUIbl YCIOBUN OTHO3HAYHOCTH BaM M3BECTHBI?

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

26. 3anuiuTte oOUi BUJ ypaBHEHUS MO00MSI KOHBEKTUBHOI'O TEIIOOOMEHa.



3aganns 1l KOHTPOJISI YMEHMIA:

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

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

3. Ompeznenutb TeMIIEpaTypy BO3AyXa I[OCJIE MOJIUTPOMHOTO pPACIIUPEHUS C
nokaszaresnieM nonutponsl n = 1.4 no paenenus 100 xlla, ecnu HavanbHOE NaBIEHUE
paBusieTcs 500 klla, a HagabHBIN ynenbHbIN 00BeM 0.004 M/KT,

4. 3anumuTe nepBbIil 3aKOH TEPMOJIMHAMUKY 1Sl ©1300apHOTO Mpoliecca.

5. Onpegenure HUKIOBYIO pabOTy OIHOCTYNEHYATOro0 MOPIIHEBOTrO KOMIIpeccopa
(n = 1.3), umerolero cTeneHp MoBbilieHus napieHust 5. HauaneHoe naBnenue 95 xlla
pu Temreparype 300 K.

6. OTHoOIlIEHHE paauycoB IMIMHApUYeckoil cteHkun R2/R1 = 1.5, pasHocTh
Temneparyp Ha noBepxHoctTax tl - t2 = 50°C. OnpenenuTs TOMMMHY HWIMHIPUYECKOM
CTEHKH, €CJIM TPaJUEeHT Ha BHYTPEHHEN MOBEPXHOCTU cTeHKH paBeH 50 K/m.

7. Yepes MI0OCKYI0 CTEHKY TonmuHou S = 1 M, TermonpoBogHocThio 40 Br/(Mm K)
nepenaercs TemioBoi moTok mwioTHocThi0 5000 B1/kB.M. HaliTn BHElIHIOIO Temmieparypy
T2, ecniu BHyTpeHHsa temneparypa T1 = 100°C.

8. Ompenenuth NOTOHHBIM TerIoBoM moTOK (BT/M) ¢ moBepxHOCTH TpYyOHI
nuametpom 150 MM U nnmuHOM 1 M B okpyxaronyto cpeny ¢ temmeparypoit 10°C, eciu
Temieparypa nosepxuoctu 100°C, kosdduument Temmooraaun 24 Br/m*/K.

9. Haiitn xo3(@UIMEHT TEIIO0TAaYM HArpeTod CTeHKU Iuiouiaabio 10 KB.M u
temneparypoi 150 rpan.C, ecium B OKpyxkarwilyr cpeny Ttemneparypoir 20°C
nepenaercs termnooil motok 500 Br.

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

11. Onpenenuth TNOABEACHHYI0O U  OTBEICHHYIO  TEIUIOTY, a  TaKke
tepmonuHamudeckuii  KIIJI 1umkma [lu3ens mnpu  creneHW cxarusg 8, CTENEHU
MIpEABAPUTENBHOTO pacmupeHus 2.6, HadampHOM pnasineHun 90 000 Ila u HavanpHOM
temrieparype 30 rpaa.C. PaGouee Teno — Bo3ayX.

12. Omnpegenutb Ko3PGUUIKMEHT TEIIIONPOBOAHOCTU IUIOCKOTO CIIOS, €CIU
TOJIBE/ICHHbII TEIIOBOH MOTOK paseH 10BT, miomans cxos 1 m°, Tomummua 0.1 M, a
Pa3HOCTh TEMIIEpATyp Ha Hapy>KHbIX MOBepXHOCTIX 3°C.

13. Onpenenuth KO3()PUIUEHT TEIUIOOTIAUH C IOBEPXHOCTH BEPTUKAIBLHON TPYObI
muametrpoM 0.05 M, mmmHoW 1 M, ecnu TemionpoBonHOCTh Bozayxa 0.027 Bt/m/K, a
gucio Nu = 8.25.

15. Onpenenuth HaYaIBHOE JABIEHUE BO3/yXa MOCIE MOJIUTPOIMHOTO PACIIUPEHUS
¢ mokazaresieM nonuTponsl n = 1.4 no naBnenus 100 klla, ecnu temmeparypa mnocie
pacmpenus ynana no -20 rpaa. C. Hauanenas temneparypa 300 K.

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

17. BeluMCaUTh TEPMUYECKUN K.11. . 3aJaHHOTO MPSMOTO LIUKJIA.



18. Komnpeccop BcackiBaeT 600 M3/4 Bo3ayxa nipu nasinenuu 1 6ap u t = 20°C u
CKMMaeT ero 1o AaBineHus 5 Oap. Onpenenutb TEOPETUUYECKYIO MOIIHOCTh Ha MPHUBOJ
KOMITpeccopa Mpu NOJUTPOITHOM cxkatuu (n = 1,25).

19. N300pa3uTh CTAllMOHAPHYIO KAPTUHY U30TEPMUUECKUX JIMHUM B MOMEPEYHOM U
MPOAOIBHBIX CEYEHUSIX HUITUHAPUUECKON TPYOBI ITPU HArpeBe €€ u3HyTPH.

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

21. PaccuMrarh 3Ha4eHHE IMOKa3aTessi MOJUTPOIbI CKAaTUs B KOMIIPECCOpPE, €Clu
Hay. Temneparypa pasHa 20°C, Had. gaBneHue 1 atM, Temmeparypa pa3orpena raza paBHa
75 K, m =7.,5.

3aganus 1Sl KOHTPOJISA BJIAJCHUH:

1. OnpenenuTe NOABENCHHYIO TEIUIOTY B MPOLECCE, €CIU U3MEHEHUE BHYTPEHHEHN
sneprun 105 xJIx, a pabora pacmmpenus 200 k/x.

2. OnpenenuTh SHTAIBINIO B MIPOILECCE, €CIIM U3MEHEHHE TeMIeparypsl paBHO 40
rpaaycoB, noiauTpornHas TeroeMkocTh -1150 Jx/kr/K, a pacnonaraemast pabora -78
JIK/KT.

3. Onpenenuts Tepmoaunamuueckui K111, ecau nonBeaennas remnora 132 kJx,
a OTBeJicHHAas Teruiora 95 kJ[x.

4. OnpeaenuTh NOABEACHHYIO TEIUIOTY, eciid TepmoauHamudeckuid KII/ 63%, a B
nuKJe orBoauTCs 1225 JIK TemnoThl.

5. I[locTpouts 06001IeHHYI0 pabouyto Auarpammy mukia Kapso.

6. [TocTpouthb 06001IEHHYIO TETIOBYIO AUarpaMMy Iukia Juzesns.

7. Onpenenuthb yAeNbHYIO Ta30BYI0 MOCTOAHHYIO Kuciopoaa (O2).

8. OmpenenuTh TEIUVIOBOW MOTOK C HAPYKHOM MOBEPXHOCTH UUIMHAPUYECKOTO
CTBOJIa oOpyaus, eciau KodpduuueHt temnonpoognoctd 50 Bt/M/K, rpaguent
TeMIepaTypsl 10 HapykHOU noBepxHoctu 10 K/m, BHyTpenHuii nuametp ctBosia 100 MM,
TOJIIIIMHA CTEHKH 8 MM.

9. 3anucarh ypaBHEHHME HECTALMOHAPHOM TEILUIONPOBOAHOCTU [JII OJHOMEPHOIO
TI0JIsSI TEMITIEPATYP.

10. Haiitu Temneparypy Cpelbl, €ClIM C HarpeTod CTEHKHU IUIOIAbI0 S5 KB.M H
temneparypoir 150°C, ecnu B OKpyKarolyro cpeny nepegaercs TeriaoBoi notok 500 Bt
npu ko3¢ durmente terrootaadn 20 Br/m/K.

11. Tlokazatenb noaUTpoOIbl pacmupenus n = 1.23, armocdepnoe aasienue 99500
[la, wu30bITOYHOE JaBIEHHE IMOCIE HW30XOpHOro pacmupenus 120 mm. Boa. CT.
OnpenenuTs HauYaJbHOE U30BITOUHOE AABICHHUE B YCIOBHUSIX TAOOPATOPHOU pabOTHI.

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

13. Onpenenutpb pacroyiiaraeMyio padoTy HEKOTOPOIro MOJIUTPOIHOTO Ipoliecca ¢
n = 1.3, ecnu pabota pacmmpenus pasHa 1.5 MJ[x.

14. KakoBa Temneparypa Bo3ayXa B MOMEIICHUH MPU MPOBEICHUU 3aMEPOB, €CIU
nasienne pasao 101 ITa, a yaeapHblit 06beM 500 M/KT.

15. Yemy paBen tepmoamnamuueckuii KIIJ[, ecnu nonsenennas teruora 2050



kJ[x, 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 Temioorauu ¢ HOBEpXHOCTH BEPTUKAIBHON TPyObl AHAMETPOM
0.05 M, nmunaoit 1 M pasen 25 Br/m2/K. Onpenenuts unciio Nu, eciid TeTIONPOBOTHOCTh
Bo3ayxa 0.025 Br/m/K.

19. Hnsa ycnoBuit naboparopHoit pabotel Ne3 paccuuTaTh TEPMHYECKOE
CONMPOTHUBIICHUE UWIMHAPUYECKOTO CJIOS  HChbITyeMoro wmarepuana. CpaBHUTh
MOJIYyYEHHOE 3HAUYEHHE C TEPMHUYECKHUM COMPOTUBICHUEM IIJIOCKOIO CJIOS TOM JKe
TOJIIINHBI.

20. OnpenennTb MaKCUMaJIbHYIO JJIMHY BOJHBI U3JyUYEHHUS CEPOro Telsa, €CIU OHO
Harpeto 10 S00K.
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