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1. lIpeamer. Lleau u 3aga4un JUCHMILUIMHBI, €é MECTO B CTPYKTYpe
0o0pa3oBaTe/IbHOI MPOrPaAMMBbI

IpenmeroM AMCHMIUIMHBI SBISIIOTCS  (DyHIaMEHTalNbHBIE 3aKOHBI TMPUPOIBI O
MPEBPAIICHUAX DHEPrud B PaA3IMYHBIX IMpoIleccaX M TOBBIMIEHWE 3()PEKTUBHOCTH PabOTHI
XOJIOAWIBHBIX YCTAHOBOK W allllapaToB, B KOTOPBIX HCIONB3YIOTCA 3THU IMpolecchl. Bompock,
paccMaTpuBaeMble B Kypce, SIBJIISIFOTCS OCHOBOW JJIA pacuéra W MPOCKTUPOBAHMS JBHUraTesei
BHYTPEHHETO CrOpaHus U XOJOAWIBHBIX YCTAHOBOK PA3IMYHOTO HA3HAYCHUSI.

Heab0 JUCUMIIMHBI SBJISIETCA TOTyYeHHE 3HAHWH O TEIUIOBBIX MPOIECCaX U TEIUIOBOM
000pyIOBaHUH, UCITOJIE3YEMBIX B TEXHOJIOTHIECKUX TIpoIieccax 00pabOTKHU MPOITYKTOB MATAHUS

OCHOBHBIMH 331a4aMU U3yUYEHUS TUCHUTUTUHBI SBIISICTCS:

(dopMHpPOBaHUE TBOPYECKOTO MOJXOJA K PEIICHHIO MPAKTUYECKUX 3ajay, KaCaOIIMXCS
TCIIJIOBBIX IIPOLECCOB.

MecTo0 AUCUMILIMHBI B CTPYKType o0Opa3oBaTejibHOW mnporpammbl. JlucuuminHa
«TemIoTeXHUKa» OTHOCHUTCA K JHCHUIUIMHAM oOs3aTenbHoii wactu b1.0.33) ocHoBol
npodeCCHOHAIBHON 00pa30BaTeIbHOM MIpOorpaMMbl Beiciiero oOpaszoBanms (mamee — OIIOIT
BO).

JluciunianHa 4uTaeTcs B 4 CEMECTpe, OCHOBBIBAETCS Ha 0a3e AMCIUILUIMH:«DU3uKay,
«Xumusay, «BeIcias MaTeMaTHuKa.

[IpemmectByeT nucuumuze: «[ uapaBiauka.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUYE€HUsI 10 JUCIUIIINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH pPe3yJibTATAMHU OCBOEHUSI 00pa30BaTeILHOM

nporpaMmmal
Konsi DopmyIMPOBKA HNuaukaropsl nocTuxenusi| Ilinanupyemblie pe3yjbTaThl
KOMIIeTeHIU KOMIIETEHIINH KOMIIEeTEeHIIH 00yueHust
OIIK-3 CnocoOHOCTh OIIK-3.1. 3HATh: OCHOBHBIE 3aKOHBI
WCIIOJIB30BATh 3HAHUS OOOCHOBBIBaE€T  BBIOOP | TEXHUYECKOU
VH)XEHEPHBIX ITPOLIECCOB | COBPEMEHHOIO TEPMOJNHAMUKH,
npu PELIEHHUH | TEXHOJIOTUYECKOTO TerI000MeHa 51
npodeccuoHaNbHBIX o0opynoBaHus JUIS | TETUTONIEpEayH.
3a/1ad M OKCIUTyaTalluu | TpoeCCUOHATBHBIX YMerb: pemiatb THUIIOBBIE
COBPEMEHHOTO 3a1a4 3a7a4M 110 TEIUIOTEXHUKE,
TEXHOJOTHYECKOTO MPOBOJIUTH
o0opynoBaHus u TEPMOJNHAMUYECKHUE
npuOopoB pacueTsl pabounx
IIPOLIECCOB B
TEIUIOTEXHUYECKUX
YCTPOMCTBAX,
MPUMEHSAEMBIX B OTpaciH,
MIPOBOJUTH pacuersl
TETII000MEHHBIX
arrnaparos.
Baanern: HaBBbIKAMH
OIpeACIICHUS
TEPMOJINHAMUYECKUX

MapamMeTpoB C IOMOIIBIO
muarpaMm 51 TaOJIHIL,
METOIUKOM pacuera




Koambt DopMyJIHPOBKA HNnapuxaTtopel noctuxkenusi| Iliianupyemble pe3yabTaThl
KOMIIeTEeH LM KOMIIETEHIIMH KOMIIETEeHIIM T o0yueHMust
TETI00OMEHHOTO
000pyIOBaHUS.
OIIK-3.2. 3HATH: TEIIOTEXHUYECKUE

JleMoHCTpUpYeT 3HaHUS
MHXXEHEPHBIX MPOLIECCOB
npu pelieHuu
TEXHOJIOTHYECKHUX 3a/1a4

IIPOLIECCHI MTPOTEKAIOIINE B
TEXHOJIOTMYECKOM
000pyI0BaHUH OTPACIIH.
'YMeTh: NpUMEHATh 3HAHUSA
TEIUIOTEXHUYECKUX
[IPOLIECCOB IIPU  pELICHUU
TEXHOJOTMYECKHX 3aad.

Baagern: HaBbIKaMU
BEICHUS n KOHTPOJIS
TEINIOTEXHUICCKUX
MPOIECCOB.
OIIK-3.3. 3HaTh:  YCTpPOHCTBO W
OcymiecTBisieT AeUCTBUS | TPUHLUIT paboThI
110 MPEIOTBPALIEHUIO | TEXHOJIOTUYECKOTO
BO3HHUKHOBEHHS o0opynoBaHus,
Ype3BbIYaHBIX OCYILECTBJIATh AEUCTBUS MO
CUTyallMii, CBSI3aHHBIX C |IPEIOTBPALICHUIO
AKCIUTyaTaluen BO3HUKHOBEHUS
TEXHOJIOTHYECKOT0 YpE3BbIYANHBIX CUTYALIHI.
000pyI0BaHUs YMerb: 3KCIUTyaTUPOBATh

pa3nyHbIe BU/IBI
TEXHOJIOTHIECKOTO

00opynoBaHus U IPUOOPHI.
Baaners: HaBBIKAMH
HACTPOMKH, PETYTUPOBKH U
KOHTPOJISI npu
IKCIITyaTalluu  Pa3IUYHBIX
BHJIOB  TEXHOJIOTHYECKOTO

000pyI0BaHUs ¥ TPHOOPOB.




3. O0béM TMCHMIJIMHBI U BUIBI Y4eOHOM padoThI

3aouHas
Ounas popma 0OydeHUS dbopma
00y4eHus
00BEM 4acoB | BCErO 4acoB
Buas pabot Beero = =
3au.en./ ot 5t
9acoB 3 2
Q Q
< o
O6mast TpyA0EMKOCTh AUCIUIUINHBI 3/108 3/108 3/108
KonTakTHas 00y4yaronuxcs ¢ mpernoaaBareaeM 16 16 10
(o BuaM y4eOHBIX 3aHATHH) BCETO, B T.4.
AynuTtopHas pabora: 46 46 10
Jlexkuun 18 18 4
[IpakTudeckue 3aHATHS - - -
JlaboparopHbie pabOTHI 28 28 6
Jpyrue BuIpl ayIUTOPHBIX 3aHITUN - - -
CamocTosiTenpHas paboTa 00yJaronmxcs, 9ac 62 62 98
Bun npomesxxyTouHoii artecTanuu (3a4€T, sauer sauer saueT
9K3aMEH)
4, Conep:xanue QM CIUATLTAHBI
4.1. Pa3nenbl IMCUMIIMHBI M BU/IbI 3aHATHH (TeMATH4YeCKHUIl TJIaH).
rJI\/ﬁ;)I Paznen qucnumimHb J 113 JIP CPC
Ounas popma 00ydeHus
Pa3nen 1. Texuuueckasi TEepMOIUHAMHKA 12 - 14 40
1. [Tema 1. BBenenue B AMCHUIUINHY 2 - - -
2. [Tema 2. CMech HICQTBHBIX Ta30B 2 - - 6
3. [Tema 3. Temi0eMKOCTh CMECH Ta30B 2 - 6 6
Tema 4. [1epBblif 3aKOH TEPMOAUHAMUKH.
4.  |HMccnenoBanue TEPMOANHAMHYECKHX MPOIECCOB 2 - - 8
BTOPOIi 32aKOH TEPMOJIMHAMHUKH
5. [Tema 5. Bnaxuslit BO31yX 1 - 8 6
6. [Tema 6. Mcreuenue ra3oB u napos 1 - - 6
7. [Tema 7. BoastHoii map 2 - - 8
Pasnen 2. Teopusi Tenyiood0MeHa 6 - 14 22
8. [Tema 8. TemnonpoBOAHOCTD 2 - 6 6
9. [Tema 9. KOHBEKTHBHEI TEIIOOOMEH. 2 - 8 8
10. [Tema 10. Tenmoobmen u3nydenuem. Tensomnepenaya 2 - - 8
Bcero 18 - 28 72
3aounas popma oOydeHUs
Pasnes 1. Texunueckasi TepMOAMHAMHKA 4 - 6 60
1. [Tema 1. Bregenue B qUCIUTUIMHY - - 2
2. [Tema 2. CMech HIealbHBIX Ta30B 1 - - 12
3. [Tema 3. TermI0eMKOCTb CMECH T'a30B 1 - 2 12
Tewma 4. [1epBblii 3aKOH TEPMOAMHAMHKH.
4. |UccnenoBanue TEPMOAMHAMUYECKUX MPOIECCOB U 1 - - 12
BTOPOH 3aKOH TEPMOANHAMUKH
5. [Tema 5. BnakHslii BO31yX 1 - 2 12




6. [Tema 6. McTeueHne ra3oB 1 napoB - - - 5
7. [Tema 7. BogsiHoii map - - - 5)

Pa3nen 2. Teopusi Temiooo6mMeHa - - 2 38
8. [Tema 8. TemmonpoBOIHOCTE - - 2 12
9. [Tema 9. KOHBEKTHBHBII TEIIOOOMEH. - - - 12
10. [Tema 10. TermmoobmeHn usznydenuem. Terionepenada - - - 14

Bcero 4 - 6 98

4.2. Conep:xanue pa3iesioB y4eOHOM U CHUIIHHBI.

Paspnen I. Texuuyeckass TepMOAUHAMHUKA

Tema 1. BBeienne B 1MCUUIJIMHY

TexHuueckass TEPMOAMHAMHUKA HM3Y4YaeT 3aKOHOMEPHOCTH TEIUIOBOM U MEXAHUYECKOMN
sHepruv. OHa SBJISETCS TEOPETUYECKOM OCHOBOM pacyera M NPOEKTUPOBAHUSA TEIJIOBBIX
JIBUTaTEeJIEN U XOJIOAUIbHBIX YCTAHOBOK.

TepmoauHamMuueckass cuUCTeMa - COBOKYIHOCTh MATE€pUAJbHBIX TEJ, HaXOISAUIMXCS B
MEXaHUYECKOM U TEIUIOBOM B3aUMOJAECUCTBUU APYT C APYTOM U OKPYKArOLUIMMU TEIaMHu.

OOBEKTOM U3YYEHHUS B TEPMOJMHAMHUKE CITY>KUT BELIECTBO, HA3bIBAEMOE PabOYUM TEIOM
(map, ra3, IpOAYKTbI CTOPAaHUs U T.IL.).

®u3nuecKue BEIUYMHBI, OMNPEIEISAIONINE COCTOSHUE TEPMOJUHAMUYECKONW CHCTEMBI,
Ha3bIBAOTCS ITAPAMETPAMU COCTOSHHUS.

Tema 2. CMech HaeaIbHBIX I'a30B

HNneanbHbIM ra3oM Ha3bIBalOT BOOOpa)kaeéMblil ra3, y KOTOPOTO OTCYTCTBYIOT CHJIBI
CHETUICHUS MEXIY MOJIEKYJIaMH, & CAMU MOJIEKYJIbI IPEJICTABISIIOT CO00M MaTepuaibHbIe TOUKH,
HE UMeroe o0bema.

PeanbHble ra3pl, y KOTOPBIX AEHCTBYIOT CHJIbI CUEIICHUS MEXKYy MOJIEKYJIaMU, U STUMU
CUJIaMU ¥ caMUM 00bEMOM MOJIEKYJI TPEHEOPEUb HETb3sl.

Oco0OeHHOCTh, XapakTepusylollas ra3oBble CMECH BbIpakaeTcsi 3akoHOM JlanbToHa,
COTJIACHO KOTOPOMY OTJIEJIBHBIN Ia3 B CMECHU CIIEYET CBOEMY YPaBHEHMIO COCTOSIHUSA, KaK €CIIU
OBl He ObUIO IPYTHUX €€ COCTaBHBIX YaCTeH (3aKOH HE3aBHCUMOCTH COCTOSHUS), T.€. KK/l Ta3
B CMECH MPOM3BOAMT TAKOE YAaCTUYHOE (MaplualibHOE) JaBJI€HHE, KaKoe uMen Obl JaHHBIN Tras,
3aHMMasl BeCb 00beM, 3aHUMAEMbIli CMECHIO Ta3a.

Tema 3. TensioeMKoOCTh CMeCH ra3oB

YaeabHasi TeNJI0eMKOCTbh — 3TO TO KOJMYECTBO TEIJIa, KOTOPOE HAAO COOOIIUTH WIIH
OTHATh OT €IMHMIIBI KOJIMYECTBA BEIECTBA B JIAHHOM IIPOILIECCE M3MEHEHUS €r0 COCTOSIHUSA,
yTOOBl U3MEHUTH TemnepaTypy Ha 1 °C win K. Pa3znuuaror maccoByro, 00bEMHYIO U MOJIBbHYIO
TEIJIOEMKOCTH.

Tak Kak TeII0EMKOCTb ra3a MepeMEeHHAs BEJIM4YHMHA, 3aBUCSINAsL OT TEMIIEPATyphbl, TO IIPU
HarpeBaHUM Ha KaXIbld Tpagyc pacxoayercs pa3Hoe KoaudectBo Terua. CpenHss
TEIJIOEMKOCTD B IIpeaeiax TeMIeparyp t1 1 to.

Yem wMeHblle pa3HOCTh tr—t1 , Tem Oomblle NpuUOIMKAETCS 3HAUEHHE CpeaHel
TEIJIOEMKOCTH K 3HAYEHHUIO UCTUHHOM TETUIOEMKOCTH, T.€., koraa (t-11) — 1.

3HaueHus KUJIOMOJIBHBIX TeIuioeMKocTed mpu P u V = const, ecinu mpeHeOpeub HUX
3aBHUCUMOCTBIO OT T OyayT paBHBI YHCITy MOCTYNATEIbHBIX U BpalllaTeIbHBIX CTETIEHEW CBOOOIbI
MOJIEKYJI JAaHHOTO rasa.

Tema 4. IlepBblii 3akoH TepMoauHamMuku. HccienoBaHue TepMOIMHAMMYECKHX
NPOLECCOB H BTOPOii 3aKOH TEPMOAMHAMUKH

[TepBblii 3aKOH TEPMOAMHAMUKH SIBJISIETCS BBIPAKEHUEM OOIIEro 3aKOHA COXPAHEHUS U
MpEeBpallleHHe PHEPTUU, T.€. MEPBbIA 3aKOH TEPMOJUHAMUKHU AHATUTUYECKU BBIPAXKAET 3aKOH
COXpaHEHUS MAaTEPUU U JBUKECHUSI.

[lepBbIil 3aKOH TEPMOJMHAMHMKU BBIPAXKAETCSA: BO BCEX CIyyasx, KOrjJa HUCYe3aeT
HEKOTOPOE KOJIMYECTBO TEIUIA, BOSHUKAET BIIOJIHE OIPEACIICHHOE KOJWYECTBO MEXAHWYECKOU



SHEpPIrUU, M, HAOO0OpPOT, TPU COBEPLUICHUHM KAKOH-THOO pabOThI TMOSBISAETCS BIIOJIHE
OIpEeIENIEHHOE KOJIMYECTBO TEILIa.

WIA: HEBO3MOXHO CO3/1aTh MAIMHY, HPOU3BOIAIIYI0 padoTy ©e3 TOoro, uToOBI
9KBHUBAJIEHTHOE KOJIMYECTBO SHEPTUU APYrOro BUAA HE UCUE3AIO.

To ecTb, HEBO3MOKHO TOCTPOHUTH JBUTATENb, KOTOPBI BbIpadaThiBajl OBl YHEPTUIO, HE
OTpeOJIsis KaKOM-T00 IPYyroi SHEPruu.

Beunslil qBUraTEeNb HEBO3MOXKEH.

Ecnn x 1 kr raza B IMIMHIpE ¢ NOJBM)KHBIM MOPIIHEM MOABECTH ( €AMHUI] TEIUIa, TO
TEIUIO PacXoIyeTcsl Ha U3MEHEHNE BHYTPEHHEH SHeprun Au U COBEpIIeHUE BHEIIHeH paboTs L.

Tenno coobmaemoe ABMKyLEeMycs Tenly (raszy, mapy) WAET Ha yBEJIMYEHUE SHTAIbIIUU
(Terutocomep>kaHus) U BHEIIHEH KMHETUYECKOM SHEPIUH, T.€. Ha YBEIMUYCHHE CKOPOCTH TOTOKA.

BuyTpenHss dHeprus M eé CBOMCTBA.

Kaxnas wmonekyna oOnagaer KHHETHYECKOW HHEprued MOoCTyHaTeabHOIro U
BpalllaTeIbHOIO JABMXKEHUA. ATOMBI, 00pa3yrollMe MOJIEKYNlY, COBEpIIAIOT KojeOaTenbHbIe
JBYDKEHUS — 3TO SHEPI'si BHYTPEHHUX KOJIeOaHUH.

PeanbHblii ra3 obnagaeT U NOTEHUUAIbHONW YHEPIUEN, 3aBUCAILIEH OT CLEIJICHUS MEXIY
MoJiekynamMu. CyMMa BceX BHJIOB DHEPIUM OINPEAEIAET BHYTPEHHIOIO TEIJIOBYIO SHEPTHUIO rasza —
BHYTPEHHIOIO SHEPTHUIO rasa.

Bce Buzbl 3HEpruM, KpoMe NOTEHLIUAIBHOM, 3aBUCAT OT TEMIIEPATYpPHI, a OTEHIUAJIbHAS
— OT PacCTOSIHMSI MEXAY MOJIEKyJIaMH, T.€. IOJ] KaKUM JaBJIEHUEM IpU JIaHHOM TeMmieparype
HaXOJUTCs ras.

JHTAABLNUS Ta3a | - BBEJACHA B TEPMOJIUHAMHUKY Uil YHPOIICHHS PACCMOTPCHHUS
IIPOLIECCOB B TEIUIOBBIX JBUTATEIIAX.

OHranbnus (TEMI0COAEpKAHUE) SBISETCS CyMMON BHYTPEHHEH SHEpruM U padoThl
IPOTAJIKUBaHU (IPOM3BEICHUE JIaBICHUS Ha YEIbHbII 00bEM), T.€., «1» SBISETCS MapaMeTpoOM
COCTOSIHUS Ta3a U pacCMaTPUBAETCS KaK Pa3HOCTh SHTAIBIIUI B KAKOM-JIMOO IpoLiecce.

TepmoauHaMu4ecKue Npouecchl:

N3oxopHsli npouece mpu V = const.

N306apHsIii npotiecc npu P = const.

N3orepmuyecknii npomnecc npu T= const.

AnuabaTHbI — nporecce, NpoTeKaIuil 6e3 Ternaoo0MeHa Tesna ¢ OKpyXkKaromeil cpe1oi.
[Tonmutponuslii — PVn = const.

[TepBble ueThIpe mpolecca SBIAIOTCA YAaCTHBIMU CIIydasiMU IOJIMTPOIIHOTO IIpoliecca, B
KOTOPOM HET SIPKO BBIPAKEHHBIX XapaKTEPHBIX OCOOEHHOCTEH W HEOOXOAMMBIX YCIOBHM
IIPOTEKAHUS.

Bropoii 3aKoH TepMOAMHAMUKHU TEIJIOTa HE MOXKET MEPEXOJUTh OT XOJOJHOrO Tena K
6oiee HarpeToMy cama co0oi 1apOBBIM MPOIIECCOM 0€3 KOMITEHCAIIHUH.

OcymiecTBieHnE BEUHOTO ABUraTels 2-T0 pojia HEBO3MOKHO.

JHTPONHA ra3oB (NpeBpallleHHe Ia30B) BBIPAXXCHHE I10J MHTETPAJIOM IPEACTABISAET
co0oil monHb aAuddepeHman HeKOTOpol QyHKUMM (QYHKIUU COCTOSIHMS Teja), KOTOPYIO
Knay3uyc Ha3Ban sHTponuei (S).

Tema S. Biaxxublii BO31yX

Boznyx Bcerna comep)kMT map, NMO3TOMY OH HAa3bIBA€TCSA BJIAKHBIM U IMOAUYUHSETCS C
JIOCTaTOYHOM CTENEHBI0 TOUHOCTH 3aKOHAM CMECH HJI€abHBIX Ta30B.

Brnaroconepxanne — OTHOLIEHME MAacChl IapOB BOJBI, COJAEP)KALIUXCS BO BIIAXKHOM
BO3/yX€ K Macce Cyxoro Bo3jayxa.

Brnaxsblil BO3AYX — 3TO CMECh UJICANIbHBIX a30B, OJUYUHAIOINXCS 3aKOHY JlanbpToHa.

AOContoTHAs BIQXXHOCTh — OTHOILIEHHWE MAacChl BOJSHOrO Mapa K O0bEMY BIAXXHOIO
BO3/yXa.

OTHolIeHNe MJIOTHOCTH Mapa MpH 3aJaHHOM [aBJICHWHM K MaKCUMaJbHO BO3MOXKHOMN
IUIOTHOCTHU €T0 IIPU TOM XK€ JIaBJICHUH — Ha3bIBAETCSI OTHOCUTEIBHON BIAKHOCTBIO.



Ecnu temneparypa Bo3ayxa 0oJblle TeMIIepaTypbl KUTIEHUS BOJBI IPU P CM., 3TO 3HAYHT,
YTO Map BJIAXXHOTO BO3/yXa B MEPErpeTOM COCTOSHUU (HEHACBHIIIEHHOM) PH.II. < pmax M, €cliu
TaKOM BO3/1yX OXJIaXJaTh IPHU TOU KE PCM., TO OH B HEKOTOPbIA MOMEHT CTAHET HACBILLICHHBIM.
TemmepaTypa py KOTOPOU 3TO MPOU30UIET, HA3bIBAETCS TEMIIEPATypOl «TOYKH pockh» (tp). B
3TOT MOMEHT ¢ Oynet = 100%.

Tema 6. UcTeueHue ra3oB u nNapos

Teopus ra3zoBOro MOTOKA MPUHUMAETCS K pPACUETy PEAKTUBHBIX JBUTATENEH, paker,
MapOBBIX U T'a30BbIX TYpOUH.

[Ipouiecc wcTeyeHus ra30B M Mapa MPOTEKaeT OBICTPO 3a BPEMs MPOXOXKICHUS HX TI0
Hacaake. TermnooOMeH ¢ BHEIIHEH  Cpeloi OKa3bIBaeTCs HUYTOXHBIM, IOITOMY IpoIliece
UCTCUCHUS ana0aTHBIN.

Ecnu mo mMepe npoaBmkeHUs ra3a WM Mapa MO0 HacajKe ero JaBjieHHe OyIeT MOATAIHO
MOHUXKATHCS, @ CKOPOCTh YBEIMUYUBATHCS, TO TAKUE HACAJIKU HA3BIBAIOTCS «COTLJIAMU.

[Ipn nBuKeHMHM Ta3a B pacCHIMPSIONIEHCS 4YacTH corjia OyaeT MPOUCXOIUTh €ro
JanbHEeHIee pacipenue, AaBieHue manaer, V — pacrer. Pacxon ocraercs MOCTOSHHBIM, a
CKOPOCTb YBEJIMUMBAETCS, HECMOTPS Ha YBEJIIMUEHUE CEUECHUS.

Tema 7. Boasinoi map

[Iponiecc kumeHuss MPOXOAUT JIMIIb IPU ONPEACICHHOW TeMIeparype s AaHHOTO
JTABJICHUSI.

1-s cranus — xxuakocts HarpeBaercs ot 0°C no T kumnenus, V — yBenuyuBaeTcs.

2-5 CTaJIAS — KUTISIIAsT )KUAKOCTD MEPEXOUT B TIap, KOTOPBIA HA3BIBACTCS HACKHIIIICHHBIM.

CMech XKUIKOCTM M TIapa HA3bIBAETCA HACBIIICHHBIM BJIaXHBIM mapoM. Kak ToJbKO
BBIKUITUT MOCTEAHSS KaIisi BOJbI, TTAp CTAHOBUTCS] CYXUM HACHIIIICHHBIM.

BiiaxkHblil HACBIIIEHHBIN MTAp XapaKTEPU3YETCsl CTENEHBI0 CYXOCTH «X». DTO OTHOUIEHUE
Meyx nac.mapa K OOIIIEH Macce BIaKHOTO HACBIIIEHHOTO Mapa.

Ecnamn k HacellleHHOMY Napy HOJBOJWTBH TEIUIO OH CTAaHOBUTCA neperpeTsiM. [leperpes
napa siBjisiercst 3-i crajguen npouecca napooopazoBaHusl.

Pa3znen 2. Teopusi TemiooomMeHna

Tema 8. TensionpoBogHOCTH

Teopust Termomepenayn MpeacTaBiseT co0OMl  HayKy, U3Jararolyld 3aKOHbI
pacrpocTpaHeHuUs U Mepeavn Teria Mexay TeaamMu. PasnuyaioT Tpu Bua TemiooOMeHa.

TemmonpoBoIHOCTh (KOHAYKIINSA).

Konseknus.

N3nyyenue.

TennonpoBOAHOCT, — SBJIEHUE IMEpEeHOCa TeIjia IMyTEM COMPUKOCHOBEHUSI MEXIY
YacTUI[aMU Tea.

KonBeknust — siBeHne TepeHoca Teruia MmyTeM NEPEeMEIICHHs U MePEMENTUBAHUS MEXKTY
co0oii OoJiee 1 MEHEe HATPEThIX YaCTHUII )KUJIKOCTH (Ta3a).

WN3nydyenune — siBICHWE MepeHOCa SHEPTUH B BUJE SJIEKTPOMATHUTHBIX BOJH MEXIY
M3JIy4aIOIIMMU TOBEPXHOCTSIMHU.

Tema 9. KonBeKTUBHBII TENJI000MeEH.

TemmooOMeH MeXay KUIKOCTHIO U CTEHKOW HA3bIBA€TCS KOHBEKTUBHBIM TEIIIO0OMEHOM
(Terutonepenaueit).

Bunsl nerkeHns — CBOOOAHOE U BBIHYKIEHHOE.

CBoOoaHOE — €CTECTBEHHAs] KOHBEKITHS, BEI3bIBaEMasl MOTBEMHOM CHUIIONW 00YCIOBICHHOM
Pa3HOCTBHIO XOJOJHBIX U HATPETHIX YACTHUIL KUIKOCTH.

BriHy)XieHHOe — BBIHY)KIICHHAas KOHBEKIMS, BbI3bIBaeMas pabOTOW HACOCOB,
BEHTWJIATOPOB U T.II.

Pexum nBuxeHus - ObIBaeT JIaMUHAPHBIN U TYpOyJIE€HTHBIN.

JlamuHapHOE ABUKEHHE - MPOUCXOIUT B (JOpME HECMEIIMBAIOIINXCS CTPYH U MPOQHIIb
CKOpOCTEH uMeeT BUJ MpaBUIbLHON apaboJIbl.




TypOyneHTHOE JBW)KEHHE —XapaKTEPHO HEMOCTOSHCTBOM CKOPOCTH JIBIDKCHHS H
npouiIs CKOpoCcTel OyIeT UMETh BUJ] YCEUCHHOHN mapaboIIbl.

Pacripenenenne ckopocTeil CTpyi KHIKOCTA OOYCIOBIMBACTCS BSI3KOCTBIO JKUIKOCTH.
BsskocTh ObIBaeT: TuHaMU4ecKasi, KIHEMaTU4YecKasi U yCIOBHas.

Jlunamuueckasi BSI3KOCTh — cuiia conpotuBieHuss 1H cMmemennio 1ByX cioeB KUAKOCTH
nnomaznpio 1 M2 HAXOIAIIMXCS HA PACCTOSHHUH 1 M U IIepEeMEIaroNIIXCs O CKOPOCThIO 1 M/cex.

Kunematnyeckass BSI3KOCTb -  OTHOIIEHHE JWHAMUYECKOW BSI3KOCTH K IUIOTHOCTH
KHIKOCTH TIPH OHOM U TOH 3Ke TeMIIepaType, H3MepSeTcs CTOKCAMH, M2/CeK.

VYcnoBHas BI3KOCTh - TMOKA3bIBAET, BO CKOJIBKO Pa3 MKHUAKOCTh BSI3UE JUCTUILIMPOBAHHOMN
BoJibI Tipu 20 °C.

PeliHonbac ycTaHOBWI, YTO MEPEXOJ W3 JIAMUHAPHOTO PEXKHUMa B TYpOyJIECHTHBIN
omnpezensercs 6e3pa3MepHbIM 3HaUeHHEM, yncioM PeliHonbca.

[Ipn naMuHApHOM JBHXKEHHUM TEPEHOC TEIUla MO HOPMAaJU K CTEHKE OCYIECTBISETCA
TEIUIONPOBOAHOCTHIO.

[Ipu TypOyJIEHTHOM IBWIKEHUHM IEPEHOC TEIUIa TEIUIONPOBOAHOCTHIO HAOIOMIACTCS B
MOTPAHUYHOM CJIO€, @ BHYTPH — KOHBEKIIHS.

Ha uHTeHCHBHOCTH TeIuionepeadyn OKa3bIBACT BIIUSHUE TEPMHYECKOE COMPOTHBIICHUE
MOTPAHUYHOTO CIIOSL.

Tema 10. Temnoo0men usiryuyenuem. Tenionepenaya

.HyLII/ICTaFI BHCPFHSI BO3HHUKACT B p€3YJII)TaT€ CJIIOXKHBIX MOJIeKy.HSIpHI)IX nu
BHYTPUMOJIEKYJISIPHBIX TPOIIECCOB, IMO3TOMY KOJMYECTBO JIYYUCTOM HHEPrUM 3aBHCUT OT
(U3UYECKUX CBOMCTB M TEMIIEPATypbl H3ITy4aeMOro Teja.

Hocurensmu uznydeHus SIBISIFOTCS SJIEKTPOMArHUTHBIE BOJHBI, PACIPOCTPaHSIEMbIE B
BaKyyMe CO CKOPOCTBIO CBETA.

[Iporniecc npeBpallieHnst SHEPTUU U3JIYYE€HUS] BO BHYTPEHHIOIO SHEPIHIO MOTJIOMIAIOIIETO
TeJla Ha3bIBAETCS MOTJIOMICHUEM.,

Teno, koTopoe xapakTepu3yercs HauOONbIIEH SHEPTUEH U3ITyUeHUs IS BCEX YacTOT IO
CpPaBHEHHUIO C COOCTBEHHBIM U3JTYUCHHUEM JIPYTUX TeJl, HA3bIBAECTCS A0COIIOTHO YEPHBIM.

N3nydyenue B y3kOM HHTEpBAJIE YaCTOT HA3BIBAETCSI MOHOXPOMATUUYECKHUM.

I/I3J'Iy‘I€HI/I€ B I/IHTepBaHe BCETO CHCKTpa YacCTOT HA3bIBACTCA I/IHTel"paHI)HI)IM I/I?,JIy‘IeHI/IeM.

Pacuer Temnonepenaun 3akitodaeTcs B OMNPEACICHHHM KOJMYECTBA TEIJia, KOTOpPOE

nepeaacTcda B CAMHUIY BpECMCHU MEKAY TCINIOHOCUTCIIAMU Y€PE3 CTCHKY, Pa3ACIIAIOIIYIO UX.

4.3. [lepeueHnb TeM JIeKIMId.

O0BéM, u
Ne
n Tema nexunn ¢dopma oOyueHust
OuYHasl | 3a04Has
Pasnes 1. Texunueckasi TepMOIMHAMHKA 12 4
1. [Tema 1. BBeneHue B AUCIUILTHHY 2 -
2. [Tema 2. Cmech nneabHBIX Ta30B 2 1
3. [Tema 3. TerioeMKoCTh CMECH Ta30B 2 1
4 Tewma 4. [epBebrit 3akoH TepmoanHaMUKH. VccnenoBanue ) 1
" [TepMOJWHAMHYECKHX MPOILECCOB H BTOPOW 3aKOH TEPMOTUHAMUKHU




5. [Tema 5. Biaxusblit BO31yX 1 1
6. [Tema 6. Mcreuenue ra3oB u mapoB 1 -
7. [Tema 7. BoasHoii map 2 -

Paznen 2. Teopusi Teni006MeHa 6 -
8. [Tema 8. TemnonpoBOAHOCTD 2 -
9. [Tema 9. KoHBeKTHBHBI TEIUIOOOMEH. 2 -
10. [Tema 10. TermooOmen uznyuenueM. Ternonepenaya 2 -

Bcero 18 4

4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHI (cemuHapoB) He npegycmoTpeHo

4.5. llepeyeHb TeM 1a00pPaTOPHBIX PadoT.

O0BEM, yacoB
No N M HUS
wn Tema naboparopHoit paboThI bopma oby+e
ouHas 3a09HAS
Pa3nes 1. Texunueckasi TepMOAMHAMHKA 14 4
1. [Tema 1. OnpeneneHue TEMIOEMKOCTH BO3AyXa 6 2
5 Tema 2. MccnenoBanue nporecca CyIKH BIaXKHBIM 8 9
" [BO3LYXOM
Pa3nen 2. Teopusi Tenioo0MeHa 14 2
3 Tema 4. Onpenenenne ko3 puirenTa 6 5
" [TEIUIONPOBOAHOCTH MaTepHalia
Tema 5. DKcrieprMeHTaIbHOE UCCIIEIOBaHHE
4. |KOHBEKTHBHOTO TEIJI000MEHa Mpu CBOOOAHOM 8 -
TBUKEHHUH BO3JTyXa
Bcero 28 6

4.6. Buabl camMocTOfITeJbHOH PpaldoTbl CTYJIEHTOB W IepeyeHb Y4eOHO-
METOAMYECKOro odecneyeHus /I CaMOCTOSTeJIbHOM padoThl 00y4arommxcs.

4.6.1. TloaAroToBKa K ayANTOPHBIM 3aHATHIM

VyeOnass nucuuiuinHa «TerioTeXHUKa» SBISETCS TEOPETUYECKOM, JaeT CTyIAeHTaM
KOMIIJIEKCHOE TIPE/ICTABICHNE O TEXHUYECKON TepMOAMHAMUKE, a TAKXKe O TEOPUHU TEeTJI000MEeHa.
AyIUTOpHBbIE 3aHATHUS MPOBOASTCS B BUAE JAOOPATOPHBIX pabOT — ATO OJIHA U3 BaKHEUIIMX
dopm oOydeHust cryneHToB. lIpoBoauTcs C LeNbIO 3aKpeIUIeHUs M YIIIyOJeHHs 3HaHUN IO
TEIUIOTEXHUKE. B xoJ1e JeKuil pacKpbIBalOTCS OCHOBHBIE BOIIPOCHI B paMKax paccMaTpuBaeMon
TEMBI, JENal0TCs aKIEHTbl Ha HauOoJiee CIIOKHBIE M HMHTEPECHBIE IOJIOKEHUS H3y4yaeMoro
MaTepuaia, KOTOpble JOJIKHBI ObITh MPUHATHI CTYJAEHTAMH BO BHMMaHue. Martepuainbl JIEKIHH
SBJISIIOTCSI OCHOBOWM JJIsi TOATOTOBKM CTYyJEHTa K JabopaTopHbiM paboram. JlaGopaTtopHble
paboThl MOTYT MTPOBOJAUTHCS B OPME TUCKYCCHI, KPYTIIOro CTOJIA.



[Tpu moaroToBKe K 1a00paTOpHBIM pabOTaM CTYIEHT JOJKEH:
- HM3YYUTHh PEKOMEHIYEMYIO JINTEPATYpY;

- NIPOCMOTPETH CAMOCTOSATENILHO JONOIHUTENIBHYIO JINTEPATyPy 10 U3y4aeMoil TeMe;

- 0e3 3aTpyAHEHHs OTBEYaTh HA BOIPOCHL, IpeIaraeMble K JaHHOU TeMe.

OcHOBHOI 1EenbI0 J1a0OPaTOPHBIX PAOOT SBISETCS KOHTPOJIb 33 CTEHNEHBIO YCBOEHUS
NPOWAEHHOTO MaTepuasia, XOJOM BBINOJHEHUS CTYJICHTAMHU CaMOCTOSITEIBHOW pPabOTHl |
paccMoTpeHne HanboJiee CI0KHBIX U CIIOPHBIX BOMPOCOB B paMKaX MPOHAEHHON TEMBI.

4.6.2. Ilepeyenb TeM KypcoBbIX padoT (mpoekToB). He npenycMorpeHo
4.6.3. IlepeueHb TeM pedepaToB, pacueTHO-TpadUuIeCKUX PadoT.

He npenycmotpeHo.

4.6.4. Ilepeuensn TeM " yueOHO-MeTOAUYECKOT0 ob0ecrnieyeHmust st
CaMOCTOAITEIbHOI padoThl 00y4YaloIUXCH.
O0BéM, 1
. Y4eOHO-MeTOANYECKOE
Ne i/ |Tema camoCTOATENBHON PaOOTHI ¢dbopma oOyueHust
obecrieueHue
OYHas | 3a04Has
Pa3nea 1. Texunueckasi TepMOAMHAMMKA
Koaecanuyenko B.A. Jleknuu nmo
Temorexnuke. — Jlyranck: OOO
«BupTtyajibHasi peajbHOCTbY, 50 60
2008. — 168 c. [31eKTpOHHBIIi
pecypc¢]
1. BBeneHue B TUCIUILTHHY - - -
2. CMech UeallbHBIX Fa30B ctp. 14-18 8 10
3. [TerioeMKOCTh CMECH Ta30B ctp.19-29 8 10
[TepBbIil 3aKOH TEPMOTUHAMUKH.
4 |HAccnenosanue ctp.30-61 10 15
TEPMOIMHAMUYECKUX TPOLIECCOB
1 BTOPOU 3aKOH TEPMOAMHAMUKH
5.  [BmaxHsIil BO3IyX ctp. 71-75 8 10
6. |McreueHune ra3oB u mapoB cTp. 76-83 8 5
7. BoasHol nap cTp. 84-89 8 10
Pa3nea 2. Teopus TenyiooomMeHna
Kosecunyenko B.A. Jlekuuu no
Temaorexnuke. — Jlyranck: O0OO
«BupryanbHasi peajbHOCTbY, 12 38
2008. — 168 c. [31eKTpOHHBII
pecypc]
8.  [TeruronpoBogHOCTH cTp.127-138 6 10
9.  [KOoHBeKTHBHBI! TEIIIOOOMEH. ctp.139-149 3 10
10. TernnooOMeH U3ITydyeHHEM. o1p.150-163 3 18
Tennmonepenaya
Bcero 62 98

4.6.5. Jlpyrue BUABI CAMOCTOSATEIbHOI PadoThI CTY/AEHTOB.

He npenycmotpeHo.




4.7. IlepeyeHb TeM M BH/I0B 3aHATHI, IPOBOANMBIX B HHTEPAKTHBHOM Gopme

Ne WuTepaxktuBHbli | O0beM,
®dopma 3aHATUSA Tema 3angarus
/o METO q
1. Jlexums BBenenue B TUCHHMIUTHHY Juckyccun 1
2. Jlexuus CMech ueanbHbIX ra30B Juckyccun 1
HCKYCCHU
3. Jlexuus TemioeMKOCTb CMECH ra30B Hucky ’ 2
e0aTel
IIepBEIii 3aKOH TEPMOANHAMHUKH.
4. Jlexmust p P Macrep kiacc 2
HccnenoBanue TePMOIMHAMUYECKUX
. HCKYCCHH
5. Jleknus Bnaxxusrit Bo3ayx Hucky ’ 1
1e0aTel
6. Jlexnms HcTeueHue ra3oB ¥ MapoB Huckyccnun 1
o HCKYCCHH
7. Jlexkuus BoasHoii map Hucky ’ 1
edarTsl
JlaboparopHas
8. pabota OrnpeziesieHne TEIIOEMKOCTH BO3/TyXa Ananms 2
9 JlaGopatopnast | MccrnenoBanue npoiiecca Cyluiku BIa>KHBIM AHanuz 4
' pabora BO3/[yXOM
10 JlaboparopHas | DKcrepuMeHTaJIbHOE U3yUYEHHE ITpoliecca AHau3 5
' pabora annabaTHOTO UCTEYECHHSI BO3JIyXa Yepes
JIaGoparopHas Omnpenenenune kodbduieHTa
11. parop pel G Ananus 2
pabota TEIUIONPOBOAHOCTH MaTepHaa
12 JlaboparopHas DKcrepuMEHTAIbHOE HCCIIeI0BaHUE AHaIH3 5
' pabota KOHBEKTHBHOT'O TEII00OOMEHA Mpu

5. ®OH/I OLIEHOYHBIX CPEACTB JIsl IPOBEIeHUS TPOMEKYTOYHOM

arTrecranmmu

ITonHOe onucanue GoHma OLEHOUYHBIX CPEICTB TEKYIIEH U MPOMEXYTOUYHOU aTTecTalluu
o0yyarouuxcsi ¢ NepeyHeM KOMIETEHIINH, OMucaHueM INoKa3aTesled U KPpUTEpUEB OLCHUBAHUS
KOMIIETEHIIMH, [IIKaJI OLIEHUBAHUS, TUIIOBBIE KOHTPOJIBHBIE 3aJaHNS U METOINYECKUE MaTepUaJIbl
IIPEJICTaBJICHbI B IPUJIOKEHUH K HACTOSIIEH ITporpaMMe.

6. YueOHO-MeTOANYeCKoe o0ecneyeHne TUCIUILIUHDBI.

6.1. PexomeHnayemasi JuTepartypa.
6.1.1. OcHoBHas JuTEpaTypA.
Ne 11/m ABTOp, Ha3BaHWE, MECTO WU3MIAHUSA, U3]I-BO, TOJI U3IaHUS, KOJTUIECTBO Kom-Bo k3.
CTpaHHmI B OHUOII.
1 JTapukoB H.H. Terutorexuuka: Y4e0. 1 By30B. — 3-€ U3]1., iepepao. 43
" gon. — M.: Ctpoiinzgar, 1985. — 432 c., ui.
9 Konecanuenko B.A. Jlekiuu no temorexnuke. — JIyranck: OO0 50
" «BupryanbHas peanbHOCTBY, 2008. — 168 c.




Kpyrios I'. A. Terumorexauka / I'. A. Kpyrnos, P. 1. bynrakosa, E. C.
Kpyriosa. — 4-e u3z., crep. — Cankr-IlerepOypr: Jlans, 2022. — 50
D08 c.

JleneneBa I'. A. [IpakTukym 1o TemIoTexHuke: yaeoHoe mocodue / I
A. Jlenenesa, /. B. I'ypbsinoB. — Boponex : Muuypunckuii 'AY, AJIEKTPOHHBIN
2008. — 65 ¢. — Tekct: 31eKTpoHHBII // JIaHb: 3MEeKTPOHHO- pecypc

oubmoreunas cucrema. — URL: https://e.lanbook.com/book/47193

6.1.2. JlonosiHUTEIbHAA JIUTEPATYypa

Ne i/t

ABTOp, Ha3BaHWE, MECTO U3IaHUS, U31I-BO, TOJ U3TaHHS, KOJTUICCTBO CTPAHHIT

Ternnorexnuka: Yuebnoe mocobue / B.A. Kynunos, .M. Kapramos, E.B. Credaniok. -
M.: KYPC: HUL]l MTHDPA-M, 2015. - 424 c. - [DneKTpOoHHBINA pecypc].
URL: http://znanium.com/bookread2.php?book=486472.

Buaun FO. B. Texnudeckas TepMOJMHAMUKA U TEIUIOMAcCOOOMEH: yueOHoe rmocooue /
[O. B. Buaun, B. C. 3n06un. — Kpacuosipck: COVY, 2020. — 332 ¢. — ISBN 978-5-
7638-4212-8. — TekcrT : 27eKTpOHHBIN // JIaHb: 37EKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —
[DnextponHsIil pecypc]. URL: https://e.lanbook.com/book/181569

TepmomuHaMUYECKHE U TETUIOOOMEHHBIC ITPOIIECChl TEXHHYECKUX cHCcTeM. Teopus,
Bafauu, ynpaxknenus, tectol / A. I1. Yxanos, JI. A. Yxaunos, O. C. Bonogsko, A. I1.
brraennn. — Cankt-IlerepOypr: Jlanp, 2023. — 260 c. — ISBN 978-5-507-46982-6. —
TexcT: anekTpoHHbIN // JlaHb: 37IEKTPOHHO-OMOIMOTEYHAS CUCTeMa. — [ DJICKTPOHHBIN
pecypc]. URL: https://e.lanbook.com/book/352178

6.1.3. [lepuoanyeckue U3TaHUA
Hepnoanqecxne nU31aHuA HpI/I I/ISy‘-ICHI/II/I AUCIIUIIJINHBI HE HpeIIYCMOTpeHLI.

6.1.4. MeToauuecKkue YKazaHusi 1Jisi oﬁyqamumxcﬂ 10 OCBOCHHIO JTUCHMUITJIHHBI

Ne i/t

ABTOp, Ha3BaHUC, MCCTO U3JaHUs, U3]]-BO, I'OJ] U3JaHHU, KOJIMUCCTBO CTPAHUIL]

Prokuit C.B. Meroanueckue ykazaHUS K JIaDOpaTOpHBIM paboTaM MO JUCIUILTAHE
({TennorexHuka» 1ys HampapiieHUs] MOAroToBKU «19.03.03» - «IIpoayKTel nuTaHus U3
PKHBOTHOTO  TIPOMCXOXKACHUs» mpoduiib — «TexHojmorus MoJIoKa W MOJOYHBIX
MPOAYKTOB»IpOoduiib — «TeXHOMOrus: Msica ¥ MACHBIX MPOAYKTOB»IHEBHOW M 3a04HOMN
(bopm oOyuenus. Jlyranck: JITAY, 2023 — 48 c.

«HTE

6.2. Ilepeuenr pecypcoB HMH(POPMALMOHHO-TEIEKOMMYHHKAIIMOHHOH  CeTH
HeT» (najee - ceTb «AHTEpHET»), HEOOXOAMMBIX /ISl OCBOCHHS THCHHUILINHBI

Ne i/t

Ha3BaHue MHTEpHET-pecypca, aJipec U PexKUM JI0CTyIa

1.

Bcepoccuiickuii MHCTUTYT HAYYHOM U TEXHHUUYECKOW MHPOPMALUU [ DIEKTPOHHBIH
pecypc]. URL: http: //elibrary.ru/defaultx.asp (mata obpamenus: 20.05.2023).

2.

Hayunas snektponHas Oubauoreka [DneKTpoHHbIH pecypc]. Pexum goctyna: http:
/www2. viniti .ru (mara obparienuns: 20.05.2023).

MHUHHCTEPCTBO CenbcKoro xo3siicTBa PO [Dnekrponnsiii pecypc]. URL: http:
/www.mcx.ru/ (mata oopamenwus: 20.05.2023).

Hayunast monckoBasi cuctema Scirus, IpeHa3HauYeHHas AJ1s TOMCKA HayYHOU
MH(pOpMallMK B HAYYHBIX JKypHalax, IepCOHATBHBIX CTPAHUIAX YUYEHBIX, CATOB
YHUBEPCUTETOB HA aHITIMHCKOM M PyCCKOM si3bIKax. [DnekTpoHHbIi pecypc]. URL:
http://www.scirus.com/ (mara obpamienus: 20.05.2023).

DIEKTPOHHO-OMOIMOTEeUHAs CHCTeMa U3JIaTeNbCcTBa «JIaHby [ DNEeKTpOHHEIN pecypc].



http://znanium.com/bookread2.php?book=486472
http://elibrary.ru/defaultx.asp
http://www2.viniti.ru/
http://www2.viniti.ru/
http://www.mcx.ru/
http://www.mcx.ru/
http://www.scirus.com/

Pesxum noctyma: http://elanbook.com/books/ (nata oopamenwus: 20.05.2023).

20.05.2023).

DekTpoHHas 6ubaroreka «Hayka U TEXHUKa»: KHUTH, CTAThHU U3 )KYPHAJIOB,
6. ouorpaduu. [DnexTponHsIi pecypc]. Pexxum gocryna: http://n-t.ru/ (nara obparenus:

7 Hayku, Hay4yHbI€ HCCIIEOBAHUS M1 COBPEMEHHBIE TEXHOJOTMH [ DJIEKTPOHHBIN pecypc].

Pexxum noctyna: http://www.nauki-online.ru/ (mata oopamienus: 20.05.2023).

8 [T0THOTEKCTOBBIC AIEKTPOHHBIC OMOJIMOTEKH [ DIIEKTPOHHBIN pecypc]. Pexxum moctyma:
" |http: //www.aonb.ru/iatp/quide/librar y.html (nata o6pamenus: 20.05.2023).

6.3. CpeacrBa o0ecneuyeHusi OCBOCHUS M CIUILIMHBI.
6.3.1. KomnbrorepHsbie o0y4yaomue 1 KOHTPOJIMPYOIIMeE IPOrPaMMBbl.

Ne | Bug yue6Horo | HammeHoBaHME MPOrpaMMHOTO Dymic mporpammroro odecneuenus
n/m 3aHATHS obecrnieueHus MOZEIUPY
KOHTPOJIb oOyyaromias
FO11ast
1 Ulekuuu Microsoft Office 2010 Std i i N
2 laboparopusie [Microsoft Office 2010 Std. N ] N

6.3.2. Ayauo- U BUJ1e0Nn0oCcCo0usl.

Ne o/ Bun mocobus HaumeHnoBanue mmocoous
1. Buneodunbpm TepMoIuHAMHYECKHE TPOIICCCHI
2. Buneopmibsm I-d quarpaMma BIIQYKHOTO BO3yXa
3. Buneodpunbsm i-S muarpamma BOJSIHOTO Tapa
4. Buneodumibm Temoo6mMeH

6.3.3. KomnbloTepHble npe3eHTannu yueOHbIX KypcoB. He mpemxycMoTpeno

7. OnucaHue MaTepUAJIbHO-TeXHUYECKOH 0a3bl, He00X0AUMO 115
OCyLIeCTBJIEHHSI 00Pa30BaTEeJIbLHOIO MPoIecca Mo JUCHHUIIJIMHE

HaumeHnoBanue 060pynoBaH-
Ne | HBIX yueOHBIX KAOMHETOB,
/Tl | OOBEKTOB IS MPOBEICHUS
3aHATHI

[lepeueHb 0OCHOBHOTO 000pY10BaHMs, TPUOOPOB U
MaTEpUaJIOB

JlexuroHHBIE Ay TUTOPUH
1. UH)KEHEPHBIN (aKyabTeT

nabopaTopust TETUIOTEXHUKH
2M-109

- xoten KB-300M;

- teruiorenepatop TT'-75;

- TPaJyCHUKH JUIsl u3MepeHus Temmeparyp “C;
- U-06pa3usrit nudmanomeTp;

- IcuXpoMeTp AccMmaHa;

- CYETYHK pacxojia BO3IyXa;

- IUTAKaThl TEPMOJIUHAMHUYECKUX MPOIIECCOB;

- IUTaKaT KOHBEKTUBHOI'O TEMIIOOOMEHA,;

- Tabnuma JUisl ONpPENENICHUS MapaMeTPOB HEKOTOPBIX
HJIeabHBIX Ta30B;

- i-d quarpamma BIIQXKHOTO BO3yXa;
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- I-S muarpamMma BOJISTHOTO Tapa.

Aynuropuu AJis IpOBEICHUS
nabopaTOPHBIX U IPAKTHYE-
CKHX 3aHATHI
WH)KEHEPHBIN (aKyIbTeT
nabopatopust TEMIOTEXHUKU
2M-109

[1aTh cTEHIOB AJIs TPOBEACHUS JIaA0OPATOPHBIX padOT:
- OTIpe/IeTICHHE TEIJIOEMKOCTH BO3/1yXa,
- HCCIIEZIOBAHME MPOIECCa CYIIKH BIAXKHBIM BO3IYXOM,

- ompezaeneHue  kodpdulKMEHTa  TEIIONPOBOAHOCTH
MaTtepuania,
- OKCIIEPUMEHTAJIbHOE HCCJIEeI0BAaHUE KOHBEKTUBHOTO

TETI000MEeHa MPU CBOOOAHOM JIBUKEHUU BO3/1yXa,
- SKCIIEPUMEHTAJIHOE M3Yy4YEeHHE Ipolecca aguabaTHOro
UCTEUCHHS BO3yXa 4epe3 CY’KHUBAIOLIEECs COILIO

AyIUTOpUH I TPYNIOBBIX U
WHIMBUTYaJIbHBIX
KOHCYJIbTAIIMN WH)KEHEPHBIN
dakynbTer
nabopatopust TEMIOTEXHUKU
2M-109

- Tabimuma JUis ONpelcliCHHs IapaMeTPOB HEKOTOPBIX
UJEAIBHBIX T'a30B;

- mcuxpomeTp AccMaHa;

- TpalyCHUKH I u3Mepenus temmeparyp “C;

- i-d quarpamma BIIQKHOTO BO3/yXa;

- i-S auarpamMma BOJISIHOTO Tapa.

[Tomerienue U1t XpaHEeHUS U
poUIAKTUIECKOr0 00CITy-
JKUBaHUs yueOHOro o0opyao-
BaHUs (MH)KEHEPHBIN
dakynbTer
nabopaTopust TETUIOTEXHUKHU

2M-109)

- Tabmuuma JUid ONpelcliCHHs IapaMeTPOB HEKOTOPBIX
UIEAIBHBIX Ta30B;

- ncuxpoMeTp AccMaHa;

- TpalyCHUKH I u3Mepenus temmeparyp “C;

- i-d Tuarpamma BJIa)KHOTO BO3/yXa;

- i-S auarpamMma BOJSIHOTO TIapa.

8. MesxkaucunninHAPHbIE CBA3H

IIporoxoa
coryIacoBaHus paboueil mporpaMMsbl ¢ APYTUMHU AUCIUILITHHAMHU
. [Ipennoxenus 06 u3-
Haumenosanue qucuumnussl,| Kadenapa, ¢ koTopoit .
. MEHEHHSX B paboyeit .
€ KOTOPO# MPOBOJAHIOCH MIPOBOMUIIOCH IMoanucek 3aB. kadeapoi
nporpamMme. 3aKI0UYCHIE
corilacoBaHue corjlacoBaHue
00 uTorax CorjiacoBaHus
Kadenpa
AH(OPMAIIMOHHBIX
Maremaruka, ®usznka bop . COrJIacoBaHO
TEXHOJIOTHH,
MaTeMAaTUKU U QU3UKU
Xumus Kadenpa xumun COTJIaCOBAHO




JIuct n3MeHeHu# pabodelt IporpaMMel

IIpuaoxenne 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJA
3aceaHus

kadeapsl U gaTa

CtpaHuiisl ¢
M3MEHEHUIMA

IlepedeHb OTKOpPpEK-
THUPOBAHHBIX MYHKTOB

ITonnuce 3aBe-
JTYIOIIIETO
Kadeapoi
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BOJIMBIIIEC ITIPOBEPKY
®.1.0., 10IKHOCTD,
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ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenoB, TpeOyomux
U3MEHEHUI
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1. IEPEYEHb KOMIIETEHIWI1, COOTHECEHHBIX C THIUKATOPAMH JOCTUXKEHUS KOMIIETEHIWI, C YKASAHUEM JTAIIOB X
®OPMHUPOBAHUSA B IPOIIECCE OCBOEHUA OBPA3OBATEJBLHOM ITPOT'PAMMBI

Kon xonTpO- dopmyIHpoBKa NnauxaTtopsl Ortan (ypoBeHb) [Inanupyemsie HaumenoBanue HanmeHnoBanue o1ieHOYHOTrO
JIUpyeMou KOHTPOJIUPYEMOU JIOCTHYKEHUS OCBOCHUS pe3yabTaThl MoyIeHt u (Wm) cpeJicTBa
KOMIIC- KOMIICTCHIIN KOMIICTCHIIUN KOMIICTCHIINN O6y“ICHI/I$[ pa3aciioB TGKYI]_[I/Iﬁ HpOMe)KYTO‘IHaH
TCHIUHN JUCHUITIIINHBI KOHTPOJIb aTTecranus
OIIK-3 Crocoben OIIK-3.1. ITepBbrii aTan 3HaTh. ocHOBHEIE | Pasmen 1. TecTs 3auer
UCII0JIH30BaTh O6ocHoBEIBaeT | (ITOPOroBBIA 3aKOHBI Texauueckas 3aKpBITOrO THIA
3HAHUS BBIOOD YPOBEHE) TEXHUYCCKOMN TEPMOIMHAMMKA
WHKCHEPHBIX COBPEMEHHOTO TEPMOJMHAMHUKH, Paznen 2.
IPOIIECCOB TPHU | TEXHOJIOTHYECK TeIIooOMeHa u | Teopus
pelieHnH oro TETUIONICPEIAUH. TerIooOMeHa
npodeccuonans | obopymoBanusi | Bropoii satan VYmern: pemars | Pasgen 1. Tectsr 3auer
HBIX 3a7ad M | oJs (MPOABUHY THIN TUIIOBBIE 3ajaun | TexHuuyeckas OTKPBITOT'O THIIA
SKCILTyaTalluu npodeccronans | YPOBEHD) II0 TEIUIOTEXHHUKE, | TepMoAnHaMuka | (BOTIPOCHI 1A
COBPEMEHHOTO HBIX 33724 HPOBOIHUTE Paznen 2. ompoca)
TEXHOJIOTHYECKO TepMmoauHamuuec | Teopus
ro KHe pacueTsl | TerIooOMeHa
o0opynoBaHus U pabouunx
npuOopoB IIPOLIECCOB B
TEIJIOTEXHUYECKH

X  YCTpOMCTBax,
MPUMEHSIEMBIX B
OTpacii,
MIPOBONTH
pacyeTsl
TEII000MEHHBIX
anmapaTosB.




Kon xonTpO- DopMyJIHPOBKA WNHpukatopsl Ortan (ypoBeHb) IInanupyemslie Hanmenosanue HanmenoBaHnue o11eHOYHOTO
JIMpyeMou KOHTPOJIUPYEMOU JIOCTUKCHHUS OCBOCHUS pe3yJIbTaThI MoyIeH u (Wm) CpencTBa
TpeTwuit atam Baagern: Pasnen 1. JlabopaTtopHbie 3ader
(BI)ICOKI/II‘/'I ypOBCHI)) HaBBIKAMH TeXHI/II‘IeCKaﬂ 3a1aHusA
oTIpeieneH s TEPMOIUHAMUKA
TEPMOAUHAMUYECK Pasnen 2.
Teopus
X [apaMeTpoB ¢ Tem1000MeHa
IIOMOIIBIO
JUarpaMm u
TaOJIHIIL,
METOIUKON
pacuera
TEI000MEHHOTI0
000opyI0BaHUS.
OIIK-3.2. [epBsrit aTamn 3HaTh: Pazgen 1. TecTnl 3auer
JlemoHcTpHpyerT | (ITOporossIid TEIJIOTEXHUYECKH | TexHudeckas 34KPBITOIO THIIA
3HAHUS YPOBEHb) e MPOLECCHl | TEPMOAUHAMUKA
MHKEHEPHBIX nporekaromue B | Paznmen 2.
MPOLECCOB TPHU TexHoyiornueckom | Teopus
pelIeHn o0opynoBaHUHU TEII00OMEHa
TEXHOJIOTHYECK OTpAacJH.
HUX 3a1a4 Bropoii sTan YMerb: Pasznen 1. TecTsr 3ader
(IpOABUHY THIHA IPHUMEHSATH Texnugeckas OTKPBITOrO THIIA
YPOBCHB) 3HAHUA TEpMOJMHAMUKA (BOmpoCHI 1y1st
TeIUIoTeXHAYecKn | Paznen 2. onpoca)
X mnpoueccoB npu | Teopus
pereHnu TerI000MeHa
TEXHOJIOTHYECCKUX

3aad.




Kon xonTpO- DopMyJIHPOBKA WNHpukatopsl Ortan (ypoBeHb) IInanupyemslie Hanmenosanue HanmenoBaHnue o11eHOYHOTO
JIMpyeMou KOHTPOJIUPYEMOU JIOCTHYKEHUS OCBOCHUS pe3yabTaThl MoyIeH u (Wm) cpeJicTBa
TpeTwuit atam Baagern: Pasnen 1. JlabopaTtopHbie 3ader
(BI)ICOKI/II‘/'I ypOBCHI)) HABBIKAMM BEJICHUS TeXHI/II‘IeCKaﬂ 3a1aHusA
1 KOHTpOIS TEPMOIUHAMUKA
Pazgen 2.
TEIIOTEXHUYECKHUX
Teopus
IIpOUECCOB. TermIooOMeHa
OIIK-3.3. Ilepssli 3Tam 3HATh: Pasznen 1. TecTn
OcymecTBsieT (TTOpOTOBBIi YCTPOICTBO 1 Texanueckad 3aKpBITOTO TUIA 3ayer
NENCTBUS 110 | YPOBCHB) NPUHIHT paGoTHI TepMOJIMHAMUKA
MpeA0TBpaleH Paznen 2.
TEXHOJIOTHYECKOTO
15108) 5 Teopus
BO3HUKHOBEHUS 000pyHoBaHIA, TemIooOMeHa
Ype3BbIYAHBIX OCYIICCTBIATD
CUTYyaluH, JEUCTBUA 1O
CBSI3aHHBIX c MPEAOTBPALIEHUIO
OKCILTyaTalnueu BO3HHUKHOBEHUS
TEXHOJIOTHYECK 4pe3BBITANHBIX
oro cuTyanui
000pyT0BaHUS y '
Bropoti sTan YMeTh: Pazgen 1. TecTnl 3auer
(TpoiBUHYTHII SKCILTyaTHPOBATH Texanueckas OTKPBITOrO TUIA
OBCHb BOIIPOCHI AJId4
P ) pa3uYHbIC BUIBI TCPMOIMHaMHKa (sorp
Paznen 2. ompoca)
TEXHOJIOTHYECKOTO
5 Teopus
000pyAoBaHus 1 TermIooOMeHa
pUOOPBHI.




Kon xonTpo-
JIMpyeMou

DopMyJIHPOBKA
KOHTPOJIUPYEMOU

WNHpukatopsl
JOCTHKECHHUS

Oran (ypoBeHb) [Tnanupyemsbie HaumenoBanue HanMmeHoBaHME OLIEHOYHOTO
OCBOCHHS pe3yIbTaThl MoyIeH u (Wm) CpencTBa
TpeTwuit atam Baagern: Pasnen 1. JlabopaTtopHbie 3ader
(BI)ICOKI/Iﬁ ypOBCHI)) HaBBIKaAMH TeXHI/II‘IeCKaﬂ 3a1aHusA
HACTPOIIKH, TEPMOANHAMHUKA
PETYIHMPOBKU U Pazpen 2.
Teopus
KOHTpPOJIA IPU
TerI000MeHa

IKCILTyaTaIluu
Pa3TUYHBIX BHIOB
TEXHOJOTHYECKOIO
o0opynoBaHus U
MPpUOOPOB.




OIUCAHME TOKA3ATEJENA U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIU,
OIMUCAHHME HIKAJI OHEHUBAHUA

Ne | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oueHuBaHus [xana
n/ | BaHue XapaKTepUCTHKA ue OIICHUBAHHUS
i OIIGHOYHO | OIIEHOYHOTO CPEJCTBa OLIEHOYHOT' O
ro CpeicTBa B
CpencTBa ¢donne
1. | Tecr Cucrema TecroBbie B Tecre BomoaneHo 90-100% Ouenka
CTaHAAPTU3UPOBAHHBIX | 3aaHUs 3aJJaHui «Omauunoy (5)
3aJ[aHUH, MO3BOJISIONIAS B Tecre BemosnHeHo Oosnee 75- | Ounenka
HU3MEPUTh YPOBEHB 89% 3anmanuit «Xopouio» (4)
3HaHMH. B Ttecte BemonneHo 60-74% | Ouenka
3a1aHui «Yooeremsopu
menvroy (3)
B tecte Bemomneno menee 60% | Orenka
3a1aHui «Heyoosnemesop
umenvroy (2)
bonpmas yacte onpenenenuil He | OueHka
MpeCTaBIICHA, mbo | «Heydosremeop
MpeJ/ICTaBIeHa c rpyosIMu | umenvro» (2)
onroOKamMu.
2. | Onpoc dopma paboTsl, Bomnpocs! x [IponeMoHCTpUPOBaHBI Orenka
KOTOpast MO3BOJISIET orpocy npeArnoaraeMble otBeThl; | «Omauuno» (5)
OLIEHUTH KPYTo30p, HpaBHIBHO HCIIOJIb30BaH
yYMEHHE JIOTHYECKU ITOPUTM 0OOCHOBAHUI BO BpeMs
MOCTPOUTD OTBET, paccyxIeHud;  ecTb  JIOTHKa
yMCHHE paccyXIeHHH.
MIPOAEMOHCTPUPOBATH [IponeMoHCTpHUPOBaHBI Ornenka
MOHOJIOTHYECKYIO peUb MpearoaraeMele  OTBETHI; €CTh | «Xopouio» (4)
1 MHEIC JIOTHKA paccyXIeHHH, HO
KOMMYHHUKATHBHEIC HETOYHO HWCIOJB30BAH AITOPHUTM
HAaBbIKU. Y CTHBIN onpoc 000CcHOBaHUH BO BpeMs
o0nasaet OONIBIIUMH paccyXIeHHid W HE BCE OTBETHI
BO3MOXKHOCTSIMHU HIOJIHBIE.
BOCITUTATEIBHOTO IIpoaeMOHCTPUPOBAHBI Ornenka
BO3JICHCTBUS, CO3/1aBas npeArojgaraéMble  OTBETBHI, HO «Vdoeﬂemsopu
YCIIOBHS AT HETIPaBUIIBHO HCIOJIB30BaH | menvho» (3)
HehOopMaITbHOTO ITOPUTM 00OCHOBAaHHUIT BO BpeMsI
oOmIeHuSI. PacCyXICHHIA; OTCYTCTBYET
JIOTUKA PacCy>XJI€HUI; OTBEThI HE
TTOJTHEIE.
OTBETHI HE TIPEICTABICHEI. Ornenka
«Heyoosnemeop
umenvroy» (2)
3. | Jlabopar | HampasieHo Ha Jlaboparopn | IIpogeMoHCTpHUPOBAHO Ornenka
OpHbIe OBJIAZICHUEC METOJIAaMH U | BI€ 3aIaHUs cBOOOTHOE BIIAZICHUE «Omauuno» (5)
3aJlaHusl | METOJIUKAMHU M3y9aeMOH po¢heCCHOHATHHO-TIOHATHHHBIM

JUCHUTUTAHBL. J{is
PpeIIeHHs ITpe/IaraeTcs
peIuTh

KOHKPETHOE 3aaHue
(curyamuto) 6e3
MIPUMEHCHUA
MATEMATHYCCKUX
pacyeros.

anmnaparom, BlaJeHHe METO1aMU
M METOAUKAMHU JTUCIUILINHEL
TToka3aHbl CIOCOOHOCTHU
CaMOCTOSTEILHOIO MBIIILICHUS,
TBOPYECKON aKTUBHOCTH.
3agaHne BBIMTOIHEHO B IIOJTHOM
o0oneMe.

[IpoleMOHCTPUPOBAHO BJIaJICHUE
npodeccHoHATLHO-TIOHATUHHBIM

arrapaToMm, pu IIPUMEHCHU U
METOJIOB ¥ METOIVK JHUCIUILTHHEI
HE3HAUUTENFHBIE  HETOYHOCTH,
ITOKa3aHbI CIIOCOOHOCTH
CaMOCTOSITEIFHOTO ~ MBIIUICHUS,

Ornenka
«Xopouio» (4)




Hanmeno
BaHHE
OLIEHOYHO
ro
cpencTaa

Kpatkas
XapaKTEepUCTHKA
OILIEHOYHOT'O CPEJCTBA

IIpencraBnen
ue
OIICHOYHOTO
cpencTBa B
¢donge

Kpurepuu onennBanus

[kana
OLICHMBAHMS

TBOPUYECKOH AKTUBHOCTH.
3agaHue BBIOJHEHO B IOJTHOM
o0beMe, HO C€  HEKOTOPBIMH
HETOYHOCTSIMH.

[IponeMoHCTpUPOBAaHO BiaJCHUE
podeCcCHOHANBEHO-TIOHS TUIHBIM
anmapaToM Ha HH3KOM YPOBHE;
JOIYCKAlOTCS ~ OIIMOKKH  TIpH
MIPUMEHEHUU METOJIOB  METOJHK
JUCIUTUIMHBI. 3ananue
BBIIIOJIHEHO HE MOJHOCTHIO.

Ornenka
«¥Yooeremesopu
menvno» (3)

He NIPOJIEMOHCTPUPOBAHO
BIIAJICHUE podeccCHoHaIBHO-
TIOHSATHHHBIM anmapaTom,
METOaMH " METOIUKaMHU
JVCIUTIIHHBL. 3anganue HE
BBITIOJIHCHO.

OreHka
«Heyoosnemesop
umenvro» (2)
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3auyer

3adeT BhICTABISETCS B
pe3yabTaTe MOABEACHHUS
UTOTOB TEKYIIIETO
KOHTpOJIs. 3a4eT B
(hopMe UTOrOBOTO
KOHTPOJIA IMPOBOAUTCSA
JUTSL 00yYarOLIHXCS,
KOTOPBIE HE CIIPABUIIUCH
C 4acThIO 3aaHUi
TEKYIIEro KOHTPOJIS.

Bomnpocsr k
3aueTy

IToxazano 3HAHUE TEOpUHU
BOIPOCA, MOHATUHHOTO aNmapara;
YMEHHE cofepKaTeIbHO M3JIaraTh
CyTh BOTIPOCa; BIIaJICHHE
HaBbIKAMH  apryMEHTaluH |
aHam3a (akToB, SIBJICHHH,
MPOLIECCOB B HX B3aMMOCBS3U.
BrictaBnseTcst oOyuaromemycs,
KOTOpBIl ocBomI He MeHee 60%
MIPOrpaMMHOTO MaTepuana
JVCTIUTUINHBL.

«3a4TeHO»

3HaHWe MOHATUIHOIO ammapara,
TEOpHUH BOTIpOCA, HE
MPOJIEMOHCTPUPOBAHO;  YMEHUE
AHAIU3UPOBATh y4eOHBIH
MaTepuan HE
MIPOJIEMOHCTPUPOBAHO; BJIAJICHUE
aHAJIMTHYECKUM crocooom
W3JI0KEHUST BOTIpOCAa M BiIaJicHUE
HaBBIKAMH  apryMEHTallid  HE
MIPOAEMOHCTPHUPOBAHO.
OOyyaromuiicss OCBOMJI MCHEe
60% mnporpaMMHOro Marepuana
IUCLMILINHEIL.

«He 3auTeHo»

4.2

3auer

3aueT BBICTABIACTCA B
pe3ynbpTaTe MOJBEICHUS

HUTOTOB TEKYIIEro
KOHTpOJs.  3a4eT B
dbopme HUTOTOBOTO
KOHTPOJIA MMpOBOAUTCHA
TUTSE oOydJarommxcs,

KOTOpbIE€ HE CIPaBUIIMCh
C  YacThl0  3aJaHui
TEKYLIEro KOHTPOJISL.

TectoBEIE
3aJJaHUs K
3a4eTy

B Tecre Bemonneno 60-100%
3aJJaHuN

«3a4TeHO»

B Tecte Bemonneno menee 60%
3aJaHuN

«He 3aureno»




3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE U151 OIIEHKHW 3HAHWI, YMEHUIA, HABBIKOB ¥ (MJIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOHIUX 3TAIIbI ®OPMUPOBAHUSA
KOMIIETEHIIUM B TPOIIECCE OCBOEHMSI OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

OuneHo4HBbIE CpPeCTBa IS IPOBeIeHUs TEKYero KOHTPOJIA
Texymuil KOHTpOJIb OCYILECTBIISIETCA NPENOJaBaTENeM IUCUUIUIMHBI IIPU MIPOBEICHUU
3aHATUH B (pOpMe TECTOBBIX 33JJaHU, YCTHOTO OIPOCA U MPAKTHUECKUX 3aJaHUH.

OIIK-3. CnocofeH HCHOJb30BAaTh 3HAHMS WH)KEHEPHBLIX IPOLECCOB MNPH pelieHHH
npodeccHOHATBHBIX 3a4a4 W JIKCIUIyaTallMd  COBPEMEHHOI0  TeXHOJIOTHYeCKOIo
o0opyroBanus u npudOPOB.

OIIK-3.1. OGocHOBBIBaeT BHIOOP COBPEMEHHOI0 TEXHOJIOrHYeCKOro 000pyI10BaHMA AJs
npo¢ecCHOHAIBHBIX 3a/1a4.

HepBbIﬁ Tan (l'[OpOl"OBOﬁ ypOBEHB) — IMOKa3bIBaACT C(l)OpMHpOBaHHOCT]) nmorka3sarejisgd KOMINETCHIINH
«GHATb»: OCHOBHBbIC 3aKOHBbI TeXHHYECKOH TEPMOAUHAMUKH, TeImI000MeHa H
TenJjaonepeaaiu.

TecToBblE 3aJaHUA 3aKPLBITOI'0 THIIA

1. Kak npoBeputh NpPaBWIBHOCTH pacyera O00bEMHBIX J0Jell cMecCH... (BbIOepuUTe OIUH
BapHaHT OTBETA)

a) MPOM3BEACHUE I0JICH T0KHO PaBHATHCS 00BEMY CMECH

0) cymma Jronieit 10KHA PaBHATHCS €IUHUIE

B) IPOU3BECHUE J10JIEH JOKHO PABHATHCA €AUMHUILIE

') cymMMa JIoJie TOJKHA PaBHSITHCSI MacCe CMECH

1) cymMMa J10JIed JOJHKHA PaBHATHCS HYIIO

2. B x/l:x/kr ‘K u3mepsiercs... (BbIOepuTE OJMH BapuaHT OTBETA)
a) SHTAIBIH

0) MoJIsIpHAs TETUIOEMKOCTh

B) MaccoBas TEIMJIOEMKOCTb

r) 00beMHas TEMI0EMKOCTh

1) I3BMEHEHHE BHYTPEHHEH SHEpruu

3. ILIOTHOCTL M yJeJbHbIH 00bEM CBSI3aHbI 3aBHCHMMOCTBIO... (BbIOEpUTE OJMH BapUaHT
OTBETA)

a)pv=R-T
6)pv=pV
B)pv=1

r) p-v=Ro
1) prv=Au

4. YHuBepcaJibHasi Ta30Basi MOCTOSIHHAS /JIsl BCeX ra30B HAXOISIMIUXCH B OJAMHAKOBBIX
yCJI0BHSIX paBHA... (BBIOEpUTE OJIMH BapHAHT OTBETA)

a) Ro= 8315 [x/kr-K

0) Ro=8313 Jx/kr-K

B) Ro=8329,1 /Ix/kr-K



r) Ro=8317,3 Ix/xr-K
1) Ro=8314,3 I/kr-K

5. TemnepaTypHblii I'pajueHT, B3ATbIiH ¢ 00paTHBIM 3HAKOM, Ha3bIBaeTcs... (BeIOepuTE
OJINH BapHaHT OTBETA)

a) YBEIMUEHUEM TeMIIepaTyphbl

0) majieHueM TeMITepaTypbl

B) HICUE3HOBEHUEM TeMIIepaTyphl

) mpuOaBICHUEM TEMIIEPaTyPhI

1) HAKQJIMBaHUEM TeMIIePaTyPhI

Kiroun

1. 0
2. B
3. B
4, I
5. §)

6. YcTaHoBHTE MOC/I€10BATEIBLHOCTD ITANOB U3YYeHH S TEMJI0eMKOCTeli:
a) ¢/ - oObeMuas;

0) mocTosIHHAS;

B) C — MaccoBas;

T') llc — MOJIbHAS;

1) yAeTIbHasl.

Kirou

| nBaro

Bropoii 3Tan (MpOABHHYTHIH YPOBeHb) — INOKa3biBaeT C(POPMHPOBAHHOCTHL IOKA3aTeJIsl
KOMIIETEHIIMM «YMeTb»: pelarb THIOBbIE 33a4a4d 10 TeIUIOTeXHUKE, IPOBOAHUTH
TePMOAMHAMHYECKHE pacyeTbl pado4MX NPOLECCOB B TEIVIOTEXHUYECKHX YCTPOHCTBAX,
NPHUMEHSeMbIX B OTPACJIH, IPOBOJAUTH PAcYeThl TENJIOOOMEHHBIX aANNapaToB.

3aaHusi OTKPBHITOro THNA (BOMPOCHI JIUISI ONPOCA):

1. Texaudeckas TepMOIMHAMUKA U3y9aeT?

2. YenbHasa TEILUIOEMKOCTE DTO?

3. IlepBbIii 3aKOH TEPMOJAMHAMUKH SIBIISCTCS ?
4., UneanpHbIM Ta30M Ha3bIBAIOT?

5. TemnepaTypHBIil TPaJHEHT 3TO?

Kiroun

1. 3aKOHOMEPHOCTU TEIUIOBOM M MeXaHMueCcKoW sHepruu. OHa sBISETCS TEOPETUUYECKOU
OCHOBOW [IJIsi pacueTa W MPOCKTUPOBAHUS TEIUIOBBIX JABUTATENICH M XOJIOIMIHHBIX
YCTaHOBOK.

2. To xommMuecTBO Teria, KOTOPOE HA0 COOOIIUTh WIJIM OTHATHh OT €IWHUIIBI KOJUYECTBA

BEIIECTBA B JAHHOM IIPOLIECCE W3MEHEHHMsI €ro COCTOSHHs, 4YTOObl H3MEHUTb
temneparypy Ha 1°C unu 1K.

3. BLIpa)KCHI/ICM 06II_ICFO 3dKOHa COXpaHCHHA W IMPCBPALICHHUA DHCPIUH. Mo:xHO CKa3aThb,




4qTo HepBBII\/'I 3aKOH TCPMOIAMHAMHUKHN AHAJIUTHUYCCKH BBIpAXXa€T 3aKOH COXpPaHCHUA
MaTCpru U IBUIKCHUS.

4. BooOpaskaeMblii ra3, y KOTOPOro OTCYTCTBYIOT CHJIbI CIIETUIEHHUS C MOJIEKYJIaMH, a CaMu
MOJICKYJIb IPEACTABIISIIOT cO00M MaTepualibHbIe TOYKH HE UMEIOINE 00beMa.
5. BekTop 3a monoxxureabHOE HaMpaBlieHUE KOTOPOTO CUUTACTCS, HAIIPaBJICHUE B CTOPOHY

YBEJIUYECHMS TEMIEPATYPHL.

Tperunii 3Tan (BbICOKHI YpOBeHb) — NOKa3bIiBaeT CHOPMHPOBAHHOCTH IOKA3aTeJIs
KOMIICTCHIIMH «BJIAJIETh»: HABBIKAMH OIpPedeJCHHsS TEPMOIMHAMUYECKHUX MApPaMeTPOB ¢
NOMOIIbIO JUATPAMM U Ta0JIUL, METOAMKON pacyeTa TenJi000MeHHOro 060py10BaHus.

IIpakTuyeckue 3aJaHUA:

1. Onpenenuth KOJIMYECTBO TEIIOTHI QQ cMecH HAealbHBIX I'a30B MOABEACHHOIO K paboueMy
Tely NPU U3MEHEHUU Temueparypsl Ha BennuuHy At = to-t1. IIpu sTOM m3BecTHO, 4yTO Macca
pabouero tena M = 12 kr, ero maccoBas TermoeMkoctb C = 0,34 x/Dk/kr*K, HadambHas
temmneparypa t1 = 20°C, koneunas remnepatypa t2 = 120°C.

2. OnpenenuTh KOJIMYECTBO BEIIECTBA CMECH N, €CIIM U3BECTHO UYTO Mcy = 12 Kr, MOJIEKyspHAs
Macca CMECH ey = 22,2 KI/KMOJb.

3. Onpenenuts 00beM V KUCIOPOAA, €CIIU U3BECTHO YTO €ro Temmneparypa coctasiser t = 10°C,
a ero o0beM MOCTOSIHHBIN U paBeH P = cons = 0,1MI]a.

4. OnpenenuTs TEIUIOBOM MoTOK QQ BO BpeMs HarpeBa BO3AyXa, €CIIU M3BECTHA CHUJIAa TOKAa B CETU
| =2 A, ero nanpsoxeane U = 150 B.

5. Kak onpenenutsb, yemy paBeH 00beM KUJI0 MOJIS UeanbHOro raza npu HOVY?

Kiroun

1. Jliist omipesiesieHnst KOJIMYECTBA TEIUIa, OABEJACHHOrO K paboueMy Tely IpHU H3MEHECHUH
TEMIIEPaTyphl Ha BeTHUHHY At = to-t1 onpeaessiFoT 0 JHUM CITOCOOOM:

- it maccel: Q=M*c*(to-t1) x/Ix

CJICZIOBATEIILHO TOJICTABIISS HCXOTHBIC TAHHBIE, TOTYYHM:

Q=12*0,34*(120-20) = 0,4 x/Ix

Coxpawennulii apuanm omeema.:
KOJIMYECTBA TeIlIa, HOJBEIEHHOI0 K paboyeMy Teiy paBHO 0,4 kJIx

2. st ompedenieHusl KOJIMYECTBAa BEIIECTBA CMECH NN, TMPUHUMAIOT OOIICTPUHSTOE
BBIPAYKEHHUE:

Nem = Mew/ Mem

MIOJICTABIISISI UCXOAHBIE TAHHBIE, TIOJIYYUM:

New = 12/22,2 = 0,54 Kr/KMOIB

Cokpawennulii sapuanm omeema:
KOJIMYECTBO BellecTBa cmecu paBHO 0,54 Kr/KMoIb

3. Kucnopon O2 sBnsieTcs uaeanbHbIM razaM. B ycimoBue takxke ckazaHo, yto P = cons =
0,1MIIa. CnegoBareiabHO 3aKOHY MI€AIBHOIO I'a3a UCIOIb3YEM YPABHEHHE COCTOSHUS:
PV = VRT, rne R — ynenbHas nocrostuHas Bo3ayxa (13 tadmunel R = 287 Ix/kr*K).
Temmneparypy nepeBoaum B KembBuubel T = 283K. IlpeoOpasyem ¢opmyny u
MO/ICTaBUM 3HAYEHUS:

V = MRT/P

[Tockonpky M — Macca He 3a7aHa, TOT/1a €€ MPUHUMAeM 1 Kr

V = 1*287*283/0,1*10° = 0,08 m®

CokpawenHblll 6apuanm omeema:




06beM Kkrctoposa pases 0,08 m°

4. TeroBoit moTok Q paBHBIN MOIIHOCTH AJIEKTPOHATPEBATEIIA:
Q=1*U, Bt
IIOZCTABJISAS UCXOHBIEC TAHHBIE, IIOJY4YHM:

Q=2*150=300 Br

CokpawenHvlli sapuanm omeema:
Ter10Boi noTok pasHbii 300 Bt

5. O0BeM KHJIO MOJIS MIeaTbHOTO Ta3a npu HDY, 4uciio mocTosiHHOE, UMEET YUCIICHHOE
3HaueHue — 22,4 M>/KMOJIb.

Cokpawennulil 6apuanm omeema:
00'bEM KHIJIO MOJIS HieanbHOTO ra3a npu HOVY pasen 22,4 M2/KMOIIb.

OIIK-3.2. JleMOHCTpHPYeT 3HAHHUA  HH)KEHEPHBIX MPOLECCOB TMPH  pPellleHUH
TeXHOJOTHYEeCKHX 3a/1a4.

IlepBblii 3Tan (IOPOroBoOi ypoBeHb) — NOKa3bIBaeT CGOPMHPOBAHHOCTDH MOKA3aTeJ Il KOMIIETEHIINH
«GHATBHY». TEIUIOTeXHHYECKHe NMpouecchbl MPOTEKAIUE B TEXHOJIOTHYeCKOM 000pyA0BaHUM
0TpacJIu.

TecToBblIE 3aJaHUA 3aKPLBITOI'0 THIIA

1. laBienue 3710... (BbIOCpUTE OJMH BapHAHT OTBETA)

a) cuia, ICHCTBYIOMIAst IO HOPMaJIM Ha €IMHHILY 00beMa

0) cuia, AefcTByIOLAs 10 HOPMAJIM Ha €AMHUILY TEMIIEPATyphl
B) CHJIA, JICWCTBYIOIIAs 110 HOPMAaJIK Ha €AMHUILY CONSt

I') CHJIa, IEHCTBYIOMIAs IO HOPMAJIU HA €AWHUILY TUTOILAIN

1) cuiia IEUCTBYIONIAst HA OKPYXKAIOIIYIO Cpey

2. 3akoH /lanbToHa M1 cMecH MIeAJbHBIX ra3oB MMeeT BH/A: (BbIOEpUTE OAMH BApPHAHT
OTBETA)

a) Pow = P1+ P2+ Ps....+ Py

0)P-V=M-R-T

B)C, +Cv=R

r)q=Au+l

o) Au#0

3. I'a3oBast mocTosIHHAA omnpesessieTcs: o gopmyJie: (BbIOEPUTE OJUH BAPHAHT OTBETA)
a)R=cp+cV

6) R=Ro-n

B) R = Ro/.

r)R=Au+pV

IHDR=Ro+p

4. IlepBblii 3aKOH TEPMOAMHAMMKH /IJIl H300apHOTr0 NMpouecca uMeeT BU/: (BbIOEpUTE OJIUH
BapHUaHT OTBETA)

a){=-Au
0)g=Au+¢
B) g = ¢
r)q=Au

1) g=—Au




5. Teny1000MeH MeXKIY KHIAKOCTBHIO U CTEHKOI 3TO... (BEIOCpUTE OJMH BapHaHT OTBETA)
a) KOHBEKTHBHBIN TETUIOOOMEH

0) MHIYKTUBHBIA TETLIOOOMEH

B) CBOOO/IHBIH TEIJIO0OMEH

T') JAMUHAPHBIN TETUIO0OMEH

1) TypOyJIEeHTHBII TEII000OMEHO

Kroun

1. r
2. a
3. B
4, §)
5. B

6. Hpoqumaﬁme meKcm u ycmanoseume coomeenmcmeue.

B TemiorexHuke aJis YHOpoimeHust BBIYHCJIEHUH BBC€/ICHbI YCJIOBHBIC 0003HAYEHHS C
C¢IMHUIIAMHU U3MEPCHUS.
YcraHoBUTE COOTBETCTBHE YCJIOBHBIX 0003HAYEHHIT K HX CINHUIAM U3MEPCHUS.

Ycnosnvie oboznauenus Eounuyvl usmepenus
1. DHTATBOHS - | a) %
2. KonuuecTBo TermioTsl - Q 0) xJIx
3. Y nenpHas ra3opas noctosiHHas - R B) Br/M*K
4. OTHOCUTEIBHAS BIAXXHOCTD - (O r) KJDx/Kr*K
5. TenjaonpoBOAHOCTH - A 1) kJK/kr
e) kBt

Kunroun

1 2 3 4 5

0 r a B

Bropoii 3ran (IpoABHHYTHIH YPOBEHb) — IOKa3bIBaeT C(POPMHPOBAHHOCTHL IOKAa3aTesst
KOMIIETEHIIUH «YMeTb»: IPUMEHSATH 3HAHUSA TEIJIOTEXHUYECKHX NPOLECCOB NPH pelIeHNH
TeXHOJIOrHYeCKHUX 3a1a4.

3agaHuA OTKPBHITOrO THIIA (BONPOCHI AJIsl OIIPOCa):

1. Uro Takoe TepMOAMHAMHYECKAsS CHUCTEMA?

2. Hopmanbabie ¢pusndeckue ycnous (HOVY) umerot cienyromme 3Ha4eHUS
3. Chopmynupyiite BTOpOi 3aKOH TEPMOJTNHAMHUKH. . ..

4. PeanpHbIi T3 37T0...

5. Yto mpencTaBiseT coO0H TeOpus TeIuIonepeaadn?

Kroun

1. DTO COBOKYMHOCTh MAaTEPHUATbHBIX TEN, HAXOISIIUXCS B MEXAaHMYECKOM M TEILIOBOM
B3aMMOJICHCTBHUH JIPYT C JPYTOM M OKPY)KAIONTUMU TeJIaMHU.

2. T=273 Kumu t = 0°C;

P =101325 Ta nou P = 0,1 MlIa;




V = 22,4 M°/KMOJIB;

3. Henp3s mocTpouTh MammHy, KOTOpas OTHHMaja Obl TEIJIO OT OJHOTO HMCTOYHUKA U
npeBpamiaia Obl ero B paboTy 0e3 TOro, 4roObl Teino, NPHUHUMAIOIIEE Y4acTHUe B
pabounx mporeccax He MpeTepreBasio Obl KaKNX-THO0 M3MEHEHU. BeuHbIil 1BUTATENh
HE BO3MOJKEH.

4. a3 y koTOpOro AEWCTBYET CHIa MEXKIYy MOJEKYJIaMH M ITHUMH CHWIAMH M CAMHM
00bEMOM MOJICKYJI TPEHEOPEYb HENTb34.
5. Hayky, m3nararoinqyro 3aKOHBI pacIpOCTPAaHEHHUS M Iepeladd Teria MEXIy TeIaMH.

PaznuuaroT Tpu Bua TeriooOMeHa:
1. TernmonpoBOIHOCTH (KOHIYKIIHS).
2. KonBexknus.
3. Uznyuenue.

Tpernii 3Tan (BbICOKHI YpOBeHb) — NOKa3biBaeT CHOPMHPOBAHHOCTH IOKA3aTeJIs
KOMIICTCHIMHM «BJIAJETb»: HABBIKAMH BeACHHUS M KOHTPOJA TeII0TeXHHYECKHUX
NPOLECCOB.

IlpakTH4yeckue 3aaHus:

1. PaccunrtaTh CpeIHIOI MAacCOBYIO TEIUIOEMKOCTh BO3JyXa Cy IPHU MOCTOSHHOM 00bhEME B TOM
)K€ MHTEpBaJIe TeMIieparyp. MI3BeCTHO 4TO MaccoBasi TEINIOEMKOCTh B 3TOM cllydae OyJeT paBHa
cp= 1,86 xx/kr*K.

2. Bo Bpems MpOXOKIIEHUSI BO3/yXa Yepe3 CYIIMIBHYIO YCTAaHOBKY, HEOOXOIMMO OIPEACTUTH
ero yacoBou pacxoa G, U3BECTHO 4YTO CWja TOKa moctosiHHa | = 2 A, Hanpsbkenue B cetu U =
155 B. TemoeMkocTh B Havaje mpoiiecca i1 = 25 kJ[x/Kr, B KOHIIE mporiecca iz = 75 kJIx/Kr.

3. OnpenenuTh 3aTpaThl TEIUIA HA HATPEB BO3/1yXa BO BPEMsI CYIIIKH, 3Hasl YTO TEIUIOCOCPKAHUE
B HavaJie mpoiiecca Harpesa i1 = 21 kJ[K/Kr B KOHIIE mporiecca Harpesa I2 = 77 kJK/KT.

4. Tlocne mporecca HarpeBa MPOUCXOAMT Mporecc Cymku. ONpenesinTh KOJUYECTBO TeIlia
yIIe/AIIee Ha CYIIKY, MPH 3TOM HM3BECTHO YTO TEILUIOCOACP)KaHWE B KOHIIE Harpesa 2 = 77
kJK/KT.

5. 13 mapopacnpenenuTens map mocTymnaeT B MapoByl0 TypOWHY, IIe PACIIUPSETCS 0 CTCIICHU
cyxoctu X. Ompenenuth MoNe3HyI0 padboTy 3a HMUKI Lponess. [Ipy TOM m3BecTHBI ABE pabOTHI
npu aauabatHoM pacmmpenuu L1 = 792 x/Ix/kr m L3 = 298 k/lx/kr, a Takxke Temiaora
3aTpavyeHHas Ha MOBBIIICHUE TEMIIEPATyphl B mapopacnpenenurene 2 = 530 kJ[x/kr

Kiroun

1. Pacuer cpenneili MaccoBOM TEIUIOEMKOCTH Bo3ayxa mpu V = CONSt ompeaensioT Mo
dbopmyre:
Cv=Cr—R, xJIx/kr*K
rae R — yaenbHas ra3oBas mocTossHHas Bo3ayxa, R = 0,287 xJIx/kr*K
MTOJICTaBJISSl UCXOHBIE IAHHBIC, TTOTYUHM:

Cv=186-0,287=0,713 x/x/kr*K

Cokpawennulil eapuanm omeema:
CpeIHsisi MaccoBas TEIUIOEMKOCTh BO3AyXa IpH IOCTOSHHOM oObeme paBHa 0,713
kJk/kr*K




YacoBoii pacxon Bo3zayxa G, MpOXOIAIIEro Yepe3 CYIIIbHYIO YCTAaHOBKY, ONpeneisieM
13 ypaBHEHHUS TEIUIOBOTO OanaHca kamopudepa:
3,6%1*U = G*(i2—iy)
rae: 3,6 — koaddunmeHT nepesonaa u3 Bt B k/[x.
[IpeoOpasyem Gpopmyity, MOJACTABUM YUCIICHHBIC 3HAUCHHSI U HAMJIEM pEe3yJIbTaT:
G =3,6*1*U/ i — iy = 3,6*2*155/75-25 = 1116/50 = 22,3 kr/u

Cokpawennulll 6apuanm omeema:
4aCOBOM pacxo]1 BO3ayXa paBeH 22,3 Kr/4

Bo Bpems mporiecca HarpeBe BO3/yxa BJIAroCOJCPKAHUE €ro He MEHSAETCS, HO MPH 3TOM
MeHsIeTCsl ero Teruiocoiepkanue i [losroMmy 3arparel Temia Ha HarpeB BO3yXa
ompeaensieM 1o hopmyiie:

Qu = I2 — i1, KJDK/KT
MIOJICTABIISASL KCXOTHBIC TAHHBIE, TOJTYYHM:
Qu =77 —21 =56 xJx/kr

CokpawerHwlll 6apuanm omeema.
3aTpathl TEIJIAa HA HAarpeB paBHbBI 56 KJK/Kr

Bo Bpemst mporiecca CyIIKH TEII0COAepKaHUe OCTAeTCs MOCTOsTHHBIM | = const. Ho cam
MpOIeCcC CYIIKH MPOTEKaeT OT iz 10 i3. IloaTOoMy 3arparhl Temsia Ha CyIIKYy BO3IYXOM
omnpenenum 1o gopmyie:

Qe = I2 — i1, KJIK/KT
HOJICTABJISIS HCXO/HBIC JaHHbIC, TOTYUUM:
Qc =77 —"77 = 0 x[[xx/kr

Coxpawennulii apuanm omeema.:
3aTpathl TeIIa Ha CymKy paBHbl 0 KJK/Kr

[Toste3nast paboTa 3a MUK paBHA CyMMeE pa0oT B arabaTHBIX PACIIMPEHUSIX (ITPOIIECCHI
1 u 2), MUHYC TEIUIOTa, 3aTpaueHHas Ha TIOBBIIIIEHUE TEMIIEPATYPHI B
napopacrpeaenuTesne. 3anumem GopMyy:

Lroness. = L1 + L3 - 02, kJIxK/Kr
MTOJICTaBJISISl UCXOIHBIE IAHHBIC, TTOTYUHM:
Lionesn. = 792 + 298 — 530 = 560 xJ>x/kr

Coxpawennvlii sapuanm omeema:
nosie3Has pabora 3a nukia paBHa 560 kJK/Kr

OIIK-3.3. OcymecTBiisieT AeficTBUSA N0 NPeI0TBPALLIEHUI0 BOSBHMKHOBEHHUS Ype3BbIYaiiHbIX
CUTYalMii, CBA3aAHHBIX C IKCILIyaTanMell TEXHOJI0THYecKOro 060py10BaHusl.

IlepBblii 3Tan (IOPOroBoOi ypoBeHb) — MOKa3bIBaeT CGOPMHPOBAHHOCTDH MOKA3aTeJI1 KOMIIETEHIINU
«3HATb»: YCTPOMCTBO M MNPHUHUUN PadoOThl TEXHOJOTHYECKOro 000pyI10BaHuUs,
OCYLIECTBJIAATHL JAeHCTBUSA 10 MNPEAOTBPAICHUI0O BO3HMKHOBEHHS 4pe3BbIYaiiHBIX
CUTyalUil.

TecToBbIE 3alaHuA 3aKPBITOIro THIIA

1. Kpyrosbim npoueccoM Ha3bIBaeTcsl... (BbIOEpUTE OJNH BapuaHT OTBETA)
a) 3aMKHYTBIA IIpoLecCc, B KOTOPOM pabodee Telno HU3MEHSET CBOE COCTOSIHHE, MONEPEMEHHO

pacnupsiasach U CKUMAACh C IIEPUOJUYCCKUM BO3BpalllICHUEM B UCXOAHOE COCTOSAHUC
0) mporiecc, B KOTOPOM pabodee Teo MOMEePEMEHHO PACIIUPSACH U CKUMASCh BO3BpAIIACTCs B

HCXOJIHOE COCTOSIHHUE, COOOMIAsICh C OKPYKAOIIEH Cpeion




B) IMPOIIECC MOMEPEMEHHOTO PACHIMPEHUS M CXKATHUS pabdodero Teja MpH KOTOPOM OHOYXKE He
MOYKET BO3BPATUTHCS B UCXOJAHOE COCTOSIHUE

') 3aMKHYTBIH TMpOIECC, B KOTOPOM pabouee TeNO0 U3MEHSET CBOE COCTOSHUE TOJBKO B OJHOM
HanpaBJICHUN

1) 3aMKHYTBIH TIpoIlecC, B KOTOPOM paboyee TelIo U3MEHSET CBOE HalpaBlieHHE MPOTUB YaCOBOM
CTpEJIKH

2. ®u3nYecKuid CMBICJ y1eJbHOH Ia30B0i MOCTOSTHHOM. .. (BBIOEPHUTE OJJMH BapHaHT OTBETA)
a) 9T0 paboTa, coBepiaeMasi 1 Kr raza B mpoiecce mpu p = const Mpu U3MEHEHUH TeMIIEPaTyphl

Ha OJIMH Tpayc
0) 10 pabora, coBepiraeMasi 1 Kr raza B mporuecce npu V = const mpu K3MEHEHUH TeMIIEPaTyphl
Ha OJIMH Tpajyc.

B) 9TO paboTa, coBepiiaeMas 1 Kr raza B mpoiecce rmpu T = const mpu U3MEHEHUU TEMIIEPATYPHI
Ha OJIMH Tpajyc.

r) 970 pabora, comepmaemas | Kr ra3a B mpormecce nmpu pV® = const mNpu HU3MCHEHHU
TEMIIepaTyphl Ha OJIMH IPAIyC.

1) 3To paborta, coBepimiaeMas 1 Kr rasza B mporecce mpu pV'" = const Opd M3MEHCHUH
TEMIIepaTypbl Ha OJIMH IPaIyC

3. MoJasipHasi Macca cMecH onpejesieTcs no popmyJie: (BbIOEpUTE OUH BapHAHT OTBETA)
a) pew = 2 Wi'Ri

0) tem = Z Wil
B) Uew = = Wi Vi
T) Wew = 2 Wi Pi
1) Mew = Z Wit M

4. YpaBHenue PV = RT BbIpakaer 3aBUCMMOCTb NIAPAMETPOB B... (BBIOEpUTE OIMH BapUAHT
OTBeETa)
a) U30XOPHOM IIpoliecce

0) u306apHOM TIpoIecce

B) TEPMOJIMHAMUYECKOM IIpoliecce
r) aguabaTHOM Ipoliecce

1) IOTUTPOITHOM TIPOIIECCE

5. IlNoTHOCTH TEMJI0BOI0 MOTOKA HMeeT BbIpakeHue: (BbIOeprTe OJIMH BapUaHT OTBETA)

a) q =§6m/M2
0) q :%os‘mlm2
B) ( :Eemlzw2
r) q:%GI’l’l/MZ

S
n) q Femm
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6. Hpouumaﬁme meKcm u yCcmaHosume coomeemcmeue.

TexHndeckas TEPMOAUHAMHUKA OCHOBBIBACTCH HA TCPMOAUHAMHUICCKHUX IIPpoLEcCax.
YcraHoBUTE COOTBETCTBHE TEPMOAUHAMHUYECCKOI'O MpoLecca K €ro paﬁoTe.

Tepmoounamuueckue npoyeccol Paboma 6 mepmoounamuueckom npoyecce
1. M3oxopHsIii mporecc V = const a) | = 2,3RTIg*V./V1
2. M306apHubiii porecc P = const 0)l1=0
3. M3orepMuyeckuii mporecc T = const B) | = R*(T> - T1)
4. Anmabarnsiii mporece PVX = const r) | =R/n -1*(T1—T»)
5. ITonurponuslii mpouecc PV" = const ) | =R/K -1*(T1—T»)

e)l=q

Kunroun

1 2 3 4 5

0 B a i r

Bropoii 3ran (IpoABHHYTHIH YPOBEHb) — IMOKa3bIBaeT C(POPMHMPOBAHHOCTH IOKAa3aTeJssi
KOMIIETEHIIHM «YMeTh». JKCILUIyaTHPOBATh pa3jiM4YHble BHAbI TEXHOJOTHYeCKOro
o0opynoBaHus U NPUOOPHI.

3aaHust OTKPBITOro THNA (BONPOCHI IJIsl OIPOCA):

1. TToauTpOnHBIM IPOIECCOM Ha3bIBACTCS?

2. Tepmuueckuit KI1/] ato...

3. 1714 9ero cay>KUT SHTPONHUSI S B TEPMOTUHAMUKE?
4. Yto Takoe TeIIONpOBOIHOCTH?

5. Uto Takoe KOHBEKIIMH?

Kiroun

1. [Ipomecc KOTOpPBIA  XapaKTepuU3yeTcss TOCTOSTHCTBOM OTHOIICHHS JIOJIM  TeIula,
3aTpayuBaeMOro Ha u3MeHeHrne AU KO BCEMY Telly, YJaCTBYIOLIEMY B IIPOLIECCE.

2. OTHolIeHNE TeTa, MOJIe3HO UCIOIB3YEMOr0, TPEBPALICHHOTO B MEXaHHUECKYIO paboTy
K TEIUTy, 3aTPauy€HHOMY Ha IMKJI, TaK Kak 2> 0, To e < 1.

3. Jlnis Gornee MOTHOTO MCCIENOBAaHUS TEPMOJAMHAMUYECKUX MPOIIECCOB M OOJIETUCHUS UX
pacueTos.

4. OTo sBIEHHE TMEpeHoca Tella IMyTeM COMPUKOCHOBEHHUS MEXAy Oojee U MeHee
HarpeThIMU YacCTHUIIAMU TeJa.

5. DTo sABIEHUE MEPEeHOca TeIlla IMyTeM MEepPEeMEeNIeHUsI U MePEMEIIUBAHUS MEXKIY COOOM
0oJiee M MEHEee HarpeThIX YaCTHII )KUIKOCTH (rasa).

Tpernii 3Tan (BbICOKHI YpPOBeHb) — NOKa3bIBaeT CHOPMHPOBAHHOCTH IOKA3aTeJs
KOMIIETEHIIUN «BJIAJAETh»: HABBIKAMM HACTPOMKH, PEryJMpPOBKHM M KOHTPOJS IpH
IKCIVIYATANMHI PA3JIMYHBIX BHI0B TEXHOJI0THYECKOro 000py10BaHusi U NpHUOOPOB.




IIpakTHYeckue 3a1aHUA:

1. Onpenenuts 00bEM CMECH UACATBHBIX I'a30B MPU HOPMAIBHBIX (pu3nueckux yciaoBusax (HOY)
V.. U3BecTHO, uTO 00BEM mpu 3amaHHbIX ycinoBusx V = 0,8 M°, nasienue P = 0,2 MIla,
temneparypa t = 17 °C.

2. OnpenenuTh BIarocoepxanue d Bo BpeMs HarpeBa ero nepes mpoeccom cyiku. [Ipu stom
M3BECTHA Macca 1apoB BoJbl Mrs. = 2,5 T, Macca cyxoro Bo3ayxa Mcs. = 3 Kr.

3. Onpenenuts TepMudeckuii ko3 dunuent mojaeznoro aercraus (KI1/1) — nt, oOpaTHOTO 1TMKIIA
KapHo 11 X0JI04MIbHON YCTaHOBKH, €CJIM M3BECTHB HavyallbHas abcotoTHas Temrneparypa T1 =
450 K u xoneunas T2 = 200 K.

4. CteHbl CyIIMJIBHOW KaMepbl BBIOJHEHBI M3 JBYX CJIOEB MaTepHaja TOJIIMHON mepBoi 01 =
120 mm. TemmepaTypa Ha BHEILIHEW MOBEPXHOCTU MepBoro ciosi Marepuana ter = 100°C, na
BHEIIIHEH MOBEpXHOCTH BTOpOro cios tez = 50°C, npu 3T7oM KO3((GUIIMEHT TEeTIONPOBOAHOCTH
nepBoro cioss M = 0,85 Br/M*K, BTOporo cimos A2 = 0,04 Br/m*K. Onpenenuts TOMIMHY
BTOPOTO CJIOSI MaTepuaa op.

5. OmpenenuTh KOJUYECTBO TEIUIOTHI, NMEPEIaHHOE HAarpeToil TpyOoil B OKPYXKAIOIIyI0 Cpeny.
[Tpu »TOM M3BecTHA Temmeparypa HarpeToil Tpyos! cHapyxku tc = 101°C , a Taxxe TemnepaTtypa
BO3/1yXa BHYTpH nomenieHus t, = 17°C.

Kiroun

1. O0beM cmecH ueanbHbIX ra3oB ipu HOY Beraucisercs no Gopmye:
Vi = 2,73*103*(P*V/T), M
TOJICTaBJISSl UCXOHBIE TIAHHBIC, TTOTYUHM:

Vi = 2,73*10°%*(0,2*10°%0,8/290) = 1,5 m®

CokpawenHvlli 6apuanm omeema:
00BeM CMecH HeanbHbIX Ta30B pu HOVY pasen 1,5 m°

2. Ilpu HarpeBe WM OXJQXKICHHH BO3JyXa BIIarocojepkaHue He MeHsercs. Jlis
OIpeIeTICHHUS BIAr0COACPKAHUS 3amuiieM HopMyITy:
d = Mus/Mcs., T/KT
MOJICTABJISASA KCXOHBIC TAHHBIE, TTOJTYUHM:
d=2,5/3=0,8 r/kr

Coxpawennulii apuanm omeema.:
BJarocoepkanue pasHo 0,8 r/kr

3. Tepmuueckuit KIIJI o6parHoro nmxia KapHOo 3aBUCUT OT aOCOJIOTHBIX TEMIEPATYp
MCTOYHHMKA TeIJIa U XO0JIOoAWIbHUKA, yeM Ooibiie T1 > T2, rem Bbimre nt:
Nt =Ti- T2/ T1, %
MIOZCTABJIAS UCXOHBIE TaHHBIE, [OJYUHM:
nt = 450- 200/ 450 = 0,55 %

Cokpawennulii sapuanm omeema:
tepmuyeckuii KI1J1 o6parnoro nukia Kapao pasen 0,55 %

4, ToNmuAEy BTOPOro ¢j108 MaTepyaa HaXoAuM 1o Gopmyie:
02 = (tea/ tex - 61/ A1)* Ao, M
IIOACTAaBJIAA UCXOAHBIC NTaHHBIC, HOquI/IM:

o2 = (50/100 - 0,12/0,85)* 0,04 = 0,0076 m

Cokpawennulil eapuanm omeema:
TOJIIMHA BTOPOTO cjiog Marepuana pasHa 0,076 m

5. KonuyecTBo TeIoTH, nepelaHHOe HAarpeToi TpyOoil B OKPYKaIOIIYIO CpeAy CUMTACTCS
Quys. JIydeBas Temnora uMeeT cieayromee BhIpakeHHe:




Quya.= E*Co*F*[(t-/100)* - (t,/100)*], Bt
rae: E — crenenp uepHOTHI oBepxHOCTH TPYOHI, E = 0,86;
Co — ko> HIMEeHT u3mydenus yepHoro Tena, Co= 5,67 Br/m?*K*
F — pagunanmonnas nosepxuocts, F = 0,077

IIOACTAaBJIAA UCXOJHBIC JaHHBIC, I[MOJIYyYHM:
Quye.= 0,86*5,67*0,077*[(106,3/100)* - (11/100)*] = 0,479 Bt

Cokpawennulll 6apuanm omeema:
KOJIMYECTBO TEIUIOTHI, MIEPEAaHHOE HArpeToil TpyOoil B OKPYKAIOIIYIO Cpely paBHA
0,479 Bt

CoNoO~wWNE
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21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31.

OueHouyHbIE CpeCTBA /I POBeIeHHsI IPOMEKYTOYHOI aTTeCTAlNU
[IpomexxyTouHas arTecTaiusi IpoBOIUTCSA B (popMe YCTHOTO 3a4eTa.
Bomnpocs! 1uist 3a4era

Uro TexHudeckas TepMOJIMHAMUKA U3y4aeT?

TepmoauHaMHuueckass CUCTEMA 3TO

Jlatb onpenieneHne JaBIeHUIO

Urto Takoe yaenbHbIi 00bEM

Kak npoBeputh mpaBMIILHOCTh pacueTa OOBEMHBIX JT0Niel cmecu?

3akoH JlanbToHA U1 CMECH MICATbHBIX Ta30B:

UTo MIMEHHO O0CTaeTCsi HEM3MEHHBIM B U300apHOM Mpoiiecce?

Urto takoe HOY?

[ToueMy TeMI0€MKOCTh IPU MOCTOSIHHOM JIaBJICHUH BCET/1a OOJIbIIIE TEIIOEMKOCTH MpU
MOCTOSTHHOM 00Beme ?

. Ilo xakoii popmyine onpenensercs abCONOTHOE JaBiieHue?
11.
12.
13.
14.
15.
16.
17.
18.
19.

Kakoii Bus1 umeeT nepBblii 3aKOH TEPMOAMHAMUKH JUIsl ©300apHOTo Iporecca?

[Tox MIOTHOCTBIO MOHUMAIOT:

Kakoii pusnueckuii cMbIC y1e1bHON Ia30BON OCTOSITHHON?

B uem ypaBHenue PV =RT BrIpakaeT 3aBUCUMOCTb TapaMeTPOB?

[To xakoit popMyiie onpeaenseTcs ra3oBasi MOCTOSIHHAS?

MaccoBas Ter0EMKOCTh MK MOCTOSTHHOM 00BEMe (Cv):

VYHuBepcanpHas ra3oBast IOCTOSHHAS JUI BCEX Ta30B PaBHA:

B xJIx/xr -K uzmepsercs:

ITpu kakoM 3HaueHHH n (IIOKA3aTeNsl MOJUTPOIIBI) HOIUTPOIHBIN Mpoliecc Mpeodpasyercs B
M300apHBII?

V3MeHeHMne BHYTPEHHEH SHEpriH B H30XOPHOM Ipoliecce onpeaensercs no popmyse:
VYpasuenue P2/P1 = T2/T1 BeipakaeTcs 3aBUCUMOCTbD MApaMETPOB B:

MaccoBasi TeII0EMKOCTh BBIYHCISETCS IO (hopMyIIe:

WneanbHbIil ra3 3TO:

PeanbHbIM ra3 3T0:

B xakux enqunuiax uaMmepsiercs sHTanbnus (1)?

JlaTb onpenenieHne UCTUHHON TETNIOEMKOCTH.

[InoTHOCTD U ynenbHBIN 00BEM CBSI3aHBI 3aBUCUMOCTBIO:

Kak onpenenuTb cpeiHIO TEIUIOEMKOCTh B MHTEpBajie OT {110 t2, Moyb3ysch TabiuIamMu
Termoemkocreit ot 0 1o 2000° C?

Yro Takoe SHTAIBIHS 17

UYro Takoe sHTpOnHUS S?

| — DHTAJBITUS UMEET BBIPAKECHUE:
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60.

UTOTU3MEPSIOT ICUXPOMETPOM AccMaHa?
Uemy paBeH 00beM 1 K10 MoJIs ujieaabHoTo ra3a npu HOV?
ITo popmyne £ = R-(T2-T1) onpenensiercs:
Bnaroconepxanue - 3TO OTHOILECHHE:
Bnaxxnsliit BO31yX — 3T0:
Kakoii map Ha3pIBatOT HACHIIEHHBINW, KAKOW HE HACBIIIICHHBIN?
VYpasHenue KiaiinepoHna umeer BULI:
Jlaiite onpeneneHue yaeabHONW TeIIOEMKOCTH.
KonuuecTBo Temiia, moABEACHHOTO K TEJIY IPU U3MEHEHUU TEMIIEpaTyphbl HAa BETUYUHY
At = to-t1 onpenensiercst s
TennonpoBoOAHOCTBIO 3TO:
N3nydenue 3T0:
Konsekuus 3to:
TemnepaTypHblii rpaJleHT, B3SATINA C 0OpaTHBIM 3HAKOM, HA3bIBACTCS?
[110THOCTD TEIIOBOTO MOTOKA BhIpAXkKaeTcsi?
TernnmooOMeH MEXy KHUAKOCTHIO U CTEHKOM Ha3bIBaeTCs?
CB0O0OIHOE TBUKEHHE ITO:
JlamuHapHO€ IBH>KEHHE B MPOLECCE TEIUIONEepeaady MPOUCXOUT?
TypOyneHTHOE NBIKEHUE B MPOIIECCe TEIUIONEpeIaun XapaKTepHO?
[Ipu namMmuHapHOM JBUKEHUHU MIEPEHOC TEILIA [0 HOPMAIHU K CTEHKE OCYILECTBIIAETCS?
Kputnueckas ckopocTs, onpeesstonias nepexo1 u3 JaMUHAPHOTO JBUKEHHUS B
TypOyIeHTHOE AJIs TF000H )KUIKOCTH UMEET BUJI:
Ha nnteHcuBHOCTH TeIUTONEpEIaul OKa3hbIBAET BIUSIHHE?
Breipaxenue 3akona HetoTona-Puxmana nmeet BUI:
Teno, koTopoe xapakTepu3yeTcss HAauOOJBIICH SHEPTUeH U3TYICHHS ISl BCEX 9acTOT 10
CPaBHEHHUIO ¢ COOCTBEHHBIM M3JIyY€HUEM JAPYTUX TeJl, Ha3bIBaeTCs?
[110THOCTD MOTOKA U3ITYYCHHS U3MEPSETCS:
3akon Credana-bonbiimana onpeensercs:
HNHTerpaibHBIM U3JTy4eHHEM Ha3bIBaeTCA?
£ — K03 (HULUEHT, XapaKTePU3YIOLINI CTENEHb:
TepMmudeckoe COMPOTUBIICHUE TETUIOMPOBOIHOCTH UMEET BU:
Tepmuueckoe COMPOTUBIICHUE TETIONEPENAUN UMEET BUI:



4. METOIUWYECKHUE MATEPHAJIBI, ONPEJE/ITIOLHIUE ITPOIEAY PBI
OIEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb

TecTupoBanue 1uisi MPOBEACHUS TEKYILIETO KOHTPOJISI IPOBOJUTCS ¢ TOMOIIBI0 CHUCTEMBI
nuctaHionHoro oOydyenus. Ha TectupoBanme otBogurtcs 10 munyr. Kaxkapiii Bapuant
TECTOBBIX 3aaHuil BkiItoyaeT 10 Bornpocos. KonnuecTBO BO3MOXKHBIX BAPUAHTOB OTBETOB — OT 2
no 10. Crynenty HEoOXOIMMO BBIOpaTh OJMH IMPAaBUJIBHBIA OTBET. 3a KaXKIbId MpPaBUIbHBIN
oTBeT Ha Bompoc mnpucBauBaercs 10 Oamros. Illkana mepeBoga: 9-10 mpaBUIBHBIX OTBETOB —
OLICHKa «OTIMYHO» (5), 7-8 IpaBWIbHBIX OTBETOB — OILIEHKA «Xopouio» (4), 6 mpaBHIbHBIX
OTBETOB — OIICHKA «YyAOBJIETBOPUTENBbHO» (3), 1-5 mpaBHIIBHBIX OTBETOB — OIICHKA «HE
YIIOBJIETBOPUTEIBHO (2).

Onpoc Kak CpeicTBO TEKYIIEro KOHTPOJISI MPOBOAMUTCA B (DOpME YCTHBIX OTBETOB Ha
Bonpockl. CTyIEHT OTBEYAET HA MIOCTABJIEHHBIM BOIIPOC Cpa3y, BPEMs Ha MOJATOTOBKY K OTBETY
HE IIPEI0CTaBIISACTCA.

JlaGoparopHble 3ajaHUsl KaK CPEJICTBO TEKYIIEro KOHTPOJS IPOBOASTCS B IHMCbMEHHOM
dopme. CTyneHTy BblIaeTcs 3aaHue U npenocTasisgercs 10 MUHYT AJs HOATOTOBKH K OTBETY.

IIpomekyTouHas aTTecTANMA

3aueT NpOBOJIUTCS MYTEM MOJBEACHHUSI WTOTOB MO pPE3ylbTaTaM TEKYILErOo KOHTPOJIS.
Ecin cTyneHT He chpaBWwiIcd C 4YacThlO 3aJlaHUN TEKYILEro KOHTPOJIA, €My IIPEIOCTaBIISAETCS
BO3MOXHOCTh CIaTh 3a4eT HAa MTOTOBOM KOHTPOJBHOM MEPOIpPHUATHU B (popMe OTBETOB Ha
BOIIPOCHI K 3a4€Ty WJIM TECTOBBIX 3a/aHuil K 3aueTy. Popmy 3auera (ONPOC UIM TECTUPOBAHUE)
BbIOMpAET MPENOoJaBaTelNb.

Ecnu 3auer mpoBoautcs B (popMe OTBETOB Ha BOIIPOCHI, CTYACHTY IpelaraeTcsi OAWH
WJIM HECKOJIBKO BOIIPOCOB U3 IEPEUHs BOIIPOCOB K 3aueTy. Bpems Ha MOAroTOBKY K OTBETY HE
IIPEIOCTABIISAETCS.

Ecnu 3ader mpoBonutTcs B (GopMe TECTOBBIX 3aJaHUN K 3a4eTy, TEeCTUPOBAaHUE IS
IIPOBEJEHUS TEKYILEro KOHTPOJIA MPOBOAUTCS ¢ MOMOWBI0 CHCTEMBl AMCTaHLIMOHHOIO
oOyuenusa. Ha tectupoBanue otBogutcss 10 muuyr. Kakaplii BapuaHT TECTOBBIX 3aJlaHUI
BKitouaeT 10 BompocoB. KonnuecTBO BO3MOMKHBIX BapUaHTOB OTBETOB — OT 3 10 5. CTyneHTy
HEoOX0aUMO BBIOpaTh OJIMH TMpPaBWIbHBIA OTBET. 3a KaX/Iblil MpaBWIbHBIA OTBET Ha BOIPOC
npucBauBaercs 10 Gamos. [llkana nepeBona: 9-10 npaBUIIBHBIX OTBETOB — OLIEHKA «OTIUYHO
(5), 7-8 mpaBWIIBHBIX OTBETOB — OICHKA «XOpoImio» (4), 6 NpaBWIBHBIX OTBETOB — OIICHKA
«yZIOBJIETBOPUTENHHOY (3), 1-5 MpaBUIIbHBIX OTBETOB — OIIEHKA «HE YJJOBJIECTBOPUTEIBHO» (2).



