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1 Iean v 3aga4u 0CBOEHUS AU CIHUTLIMHBI

ean (exM) OCBOCHUS TUCIUTLINHBL:

@dyHnameHTanabHAass  MOATOTOBKAa  OakalaBpoB MO  HampasieHuto  moarotoBku — 22.03.01
MarepuanoBeieHHe W TEXHOJOTUHM MaTepHalioB B OOJACTH SBJICHHH TEpeHOoca JHEPrud M MacChl M
0a3upyIONNXCcsS Ha HUX TEXHUYECKUX MPOIIECCOB M CHCTEM.

3agaun:

N3yunTh aHamuTHYECKOE ONKUCAHUE SIBJICHUN IEPEHOCa SHEPTUH U MACCHI:

- BSIBKOCTb U MEPEHOC KOJIMYECTBA IBUKEHUS;
- pacmpeleneHHe CKOPOCTEeH B IAMUHAPHBIX U TYpOYICHTHBIX MOTOKAX;
- yIpaBIICHUs COXPAHEHUS U MUKPOCKOMTMYECKUX OAIaHCOB ISl H30TEPMHUYECKUX CHCTEM;
- Mexkda3HbI TEPEHOC B M30TEPMUIECKIX CUCTEMAX;
- TEIJIONPOBOJHOCTh U MEXAHU3M NEPEHOCA SHEPTUU;
- yOpaBJICHHWE COXPAHEHUS U MAKPOCKOIMMYECKUX OATAHCOB /ISl HEM30TEPMUIECKUX CHUCTEM;
- yIpaBIICHUsI COXPAHEHUS U MAKPOCKOMUYECKUX OAIAHCOB IS MHOTOKOMITOHEHTHBIX CHCTEM;
- Mexda3HbIl IEPEHOC B MHOTOKOMITOHEHTHBIX CUCTEMaX;
- Teopus Moao0ust U pa3MEpHOCTEH.
N3yunTh OCHOBBI TEIJIOTEXHUKHU U TEIUIONEPEAAUN:
- TeMmmepaTypHbIE MOJI;
- TEIJIONPOBOAHOCTS;
- KOHBEKIIHS,
- TEIJIOU3IYYECHHUE;
- 3aKOHBI TEIUIONEPEaYu U KPUTEPHH;
- KOMIIJIEKCHBIA TEITIOOOMEH;
- MPUHIUIIBI HArpeBa U YTUJIM3alus Teria.
N3y4nTh OCHOBHBIE (hU3UYECKHE CBOMCTBA KUIKOCTEH U Ia30B:
- ximaccuukanus Cuil, ASUCTBYIOIINX B KUJIKOCTH;
- a0COJIFOTHBIN ¥ OTHOCUTENHHBIN TTOKOW KHUIKUX CPE/I;
- MOJEIbh UICANbLHOMN KUIKOCTH,;
- TIPUHIUIBI TOA00HS TUAPOMEXAHUYECKUX MPOIIECCOB;
- OJHOMEpHBIE MOTOKH XKUIKOCTEU U ra3oB.

2 MecTOo TMCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JlucruniauHa OTHOCHTCS K JIUCHUIUIMHAM (MOIYJsSM) TIO BBIOOPY BapuaTWBHOW 4YacTh Osioka |
«lucuuIImHbl (MOyJIN)»

IIpepexBusutel qucuumuinel: b.1.5.10 Mamemamuxka, b5.1.5.11 Qusuka

Tp€6OBaHI/I$I K BXOJOHBIM pE3yJIbTaTaM OGy‘-IGHI/ISI, HCOGXOZ[I/IMBIM JJIs1 OCBOCHUA JUCHUITIIMHBI

[IpenBapuTenbHble pe3ynbTaThl 00yYeHUs, KOTOPBIE JOKHBI OBITH Komnerennuu
copMHpOBaHbl y 00ydarouerocs 10 Hayajla U3y4eHHsl JUCIUILUIMHEI
3HaTh: BU/IBI CAMOOLIEHKH, YPOBHM IIPUTS3aHU, UX BIUAHUA Ha pe3yabTaT | OK-7 CIIOCOOHOCTHIO K
o0pa3zoBaTeIbHOMH, npogeccuoHaIbHON NEeSTENbHOCTH; 9Tarlbl | CaMOOPIraHU3aLUU u

HpO(beCCI/IOHa.HBHOI‘O CTAaHOBJICHHUS JIMYHOCTH, J3Tallbl, MCXAaHU3Mbl H CaMOO6paBOBaHI/IIO
TPYIHOCTH COITMATHHOM aJanTalliu.

YMeTI): CaAMOCTOATCIBbHO OIICHHUBATH pOJ'II: HOBBIX 3HaHHﬁ, HABBIKOB H
KOMITIETCHIIMH B MPOodeCcCHOHATBHON ACATEIBHOCTH;, CaMOCTOSATEIHLHO
OLICHUBAThHb HCOGXOI[I/IMOCTB 148 BO3MOXHOCTH COHH&HBHOﬁ,
po¢eCCHOHAIBPHON aJIalTallii, MOOUJILHOCTH B COBPEMEHHOM OOIIIECTBE;
HJ'IaHI/IpOBaTB n OCYII_IGCTBJ'DITB CBOKO ACATCIBHOCTH C y‘-IeTOM pe3yanaT0B
aHaM3a, OIICHUBATh W MTPOTHO3UPOBATH MOCIICICTBUSI CBOCH COIMATILHOM 1
npoeCcCHOHATIBHOMN 1eATETbHOCTH.

Baanerb: HaBbIKAMHM  TMO3HABATEIHbHOM W y4eOHOM JIEATEIHHOCTH,




[IpenBapuTenbHble pe3ynbTaThl 00Y4eHUsI, KOTOPBIE JOJIKHBI OBITh Komnerenmun
copMHpOBaHKI y 00ydaronierocs 10 Hayajla H3y4YeHHs! JUCIUTUTMHBI

HaBbIKaMU pa3penieHusi npoljeM; HaBbIKAMHU MOMCKAa METOJOB PEIICHUS

IIPAaKTUYECKUX 3a]a4, NPUMEHEHHIO pa3jIUYHbIX METOJOB IO3HAHMUS;

(dhopmamMu ¥ METOJIaMH CaMOOOYUYEHHUS U CAMOKOHTPOJIS.

3HATBL: OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUILINH; cienuduky |OITK-2 CIIOCOOHOCTBIO

TEOPETHUYECKOr0 U 3KCIIEPUMEHTAIBHOTO UCCIIEIOBAHNUS. HCIIO0JIb30BaTh B

YMeThb: NpUMEHATh METOIbl MATEMaTUYECKOT'0 aHAJIN3a U MOJICIIMPOBaHUS | TPO(heCcCHOHATEHON

B X0J1€ TEOPETHYECKOr0 U SKCIIEPUMEHTAIBHOTO UCCIIETOBAHNUS. NEeATEIbHOCTH 3HAHUS 0

Baangerb: HaBbIKAMM ~ TEOPETHMYECKOIO M OKCIEPUMEHTAIBHOIO | [TOAX0aX u METOoaxX

HCCIEeA0BaHUS MOJIyYEHUsI  PEe3ysIbTaTOB B
TEOPETUUECKUX u
SKCIEPUMEHTAIIbHBIX
HCCIIEIOBaHUSIX

3HaThb: OCHOBHBIE (U3MUECKHE SBICHUS ¢ 3aKOHBI MexaHukw,| OITK-3 TOTOBHOCTEIO

MOJICKYJSIpHOM  (U3UKK H  TEPMOJMHAMUKH, 3JIEKTPOMArHeTH3Ma, IPUMEHATHh (PyHIaMeHTaIbHbIE

BOJIHOBOM M KBAHTOBOM ONTHKHU M UX MATEMAaTHYECKOE OIMCAHUE MaTeMaTH4YECKHeE,

YMerh: NpUMEHATh METOABl MAaTEMATHUUYECKOTO aHalli3a MpPU PELIEHUM | €CTECTBEHHOHAYYHbIE u

¢bu3nuecKkux 3a7ad, BBIABIATH (U3UYECKYIO CYIIHOCTh SIBJICHHM U |OOUIEMH)KEHEpHbIE 3HaHUS B

MPOIIECCOB B YCTPOUCTBAX PA3NUYHON (PU3NUECKON MPUPOABI U BHITOIHSATH | TPO(pECCHOHATEHON

MIPUMEHUTEIBHO K HUM IIPOCTEUIINE TEXHUYECKNE PACUEThI NEeATEIbHOCTH

Biajierb: MHCTpYMEHTapHeM Ui pelieHus (pU3MUECKUX 3aJad B CBOEH

npeIMeTHOM  00JacTh, TEOPEeTUYECKUMH U  SKCIEPUMEHTAIbHBIMU

METOAAaMHU aHaln3a (PU3NYECKUX SBICHUN B TEXHUYECKUX YCTPOWUCTBAX U

cUCTEMAxX

3HaTh: MeToabl 00paOOTKM M aHalIM3a pPe3ylbTaToB, monydeHHbIX mpu|I1K-13 CIIOCOOHOCTHIO

pemieHuN  (QU3MYECKMX 3a7a4 W IPHU TPOBEICHHH HH)KEHEPHOTO
HKCIEPUMEHTA TI0 UCCIIETIOBAHUIO (PU3MYECKUX CBONCTB MaTEpUAIOB
YMeTb: TpPEACTaBIATh pe3yiIbTaThl, MOJIYYEHHBIC MpPHU TPOBEACHUH
UCCIIEIOBAaHUM (PU3NYECKUX CBOMCTB MaTepHalIOB, B TaOIMYHON (opme, a
TaKke B BUZAC IpadHMUuECKUX 3aBUCHMOCTEH; (HOpMyINpOBaTh BHIBOABI I10
MIOJTyYEHHBIM 3aBHCUMOCTSIM

Biasierb: CIOCOOHOCTBIO  OCYILECTBIISATh  CaMOCTOSITEIbHBIN  MTOUCK
JOTOTHUTENbHONH WHGPOPMALMKM W3  PA3IMYHBIX HCTOYHHUKOB  IIPH

MPOBEJICHUU TEOPETHUECKUX M OKCIEPUMEHTAIBHBIX HCCIICTOBAHHMA
(bI/I3I/I‘IeCKI/IX MMponecCoB " HBHGHHﬁ, CUCTCMATU3UPOBATL HMCIOIIYIOCA
nH(pOpMaITHIo

MCIOJIb30BaTh HOPMAaTHBHbBIE U
METOANYECKUE MaTepuaibl JJIs
MOATOTOBKU M O(QOpPMIICHUS

TeXHUYECKUX  3aJaHuid  Ha
BBIIIOJIHEHUE U3MEPEHHI,
UCIIBITaHUH, Hay4HO-

HCCIIEJOBATEIbCKUX U OMBITHO-
KOHCTPYKTOPCKUX paboT

HOCTpeKBI/ISI/ITI)I AUCHUILINHBL: Omcymcmeyrom

3 TpeOoBaHus K pe3yJabTaraM 00y4eHHsl M0 IUCHUIINHE

[Tpornecc n3yueHust TUCHMITIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIEIYIONIUX PE3YIbTaTOB 00yUeHUs

[Tnanupyemble pe3yabTaTbl 00y4eHUs 10 TUCIUILIMHE, XapaKTepU3yIOLIe
9Tansl (OpMUPOBAHUS KOMIETEHIUI

DopmMuUpyeMbIE KOMIIETEHLIMA

3HaTh: cCOBpeMeHHbIE HHPOPMALMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTUH,
riio0anbHble MH(QOPMALIMOHHBIE PECYpPChl, MCIOJIb30BaTh UX B HAYy4HO-
HCCIIEI0BATENBCKOW M pAaCUeTHO-aHATUTUYECKOHN JEATEIbHOCTH B 00JIACTH
MaTepUaIOBEICHHS U TEXHOJIOTUU MaTEPUAIIOB

Ymern: HCII0JIb30BATh COBPEMEHHBIE MH(POPMAIIMOHHO-
KOMMYHHMKAI[MOHHbIE  TEXHOJOTHH, TJo0ajabHble HH(POPMAIOHHBIE
pecypcsl B Hay4YHO- HCCIIEIOBATEIbCKOM U pacueTHO-aHAIUTHUUYECKON
JIeSITENIbHOCTH B 00JIACTH MAaTEPHAJIOBEACHUS U TEXHOJIOTHMH MaTEepPHAaJIOB.

IK-1 CIIOCOOHOCTBIO
WCIOJIb30BaTh ~ COBPEMEHHBIE
MH(POPMAIIMOHHO-
KOMMYHUKaI[MOHHbIE
TCXHOJIOTUU, rio0anbHbIE
WH(pOpPMAITMOHHBIE PECYpPCHl B
HAaY4YHO-UCCJIEN0BATEIBbCKON U
pacyETHO-aHATUTUYECKOU




[Tnanupyemble pe3yabTaThl 00yYeHHS MO AUCHUILTHHE, XapaKTepU3YIOIIHe
sTarbl HOPMUPOBAHUS KOMIETEHIUH

DopmMuUpyeMbIE KOMIIETEHLIMHU

Biaanerb: ciocOOHOCTBHIO HCIIOJIB30BATh COBPEMEHHbIE MH(POPMAIIMOHHO-
KOMMYHUKAIITMOHHBIC TEXHOJIOI'UH, FJIO62UII:HBIG I/IH(bOpMaI_II/IOHHBIe
pecypchl B HAy4YHO-HCCIEIOBATEIILCKOW W PacyeTHO-aHATUTUYECKOMN
ACATCIIBbHOCTH B 06HaCTI/I MaTCPUAIIOBCACHUA U TCXHOJIOI'MHU MAaTCPHUAJIOB

obactu
nu

JCATCIIBHOCTH B
MaTCpruaJIOBCACHUSA
TEXHOJOTUH MaTCpHaIOB

3HaTh: METOABI MOAETUPOBAHUS IIPU IPOTHO3UPOBAHNUYU U ONTUMHU3ALIH
TEXHOJIOTUYECKHUX IIPOLECCOB U CBOMCTB MAaT€pHAJIOB, CTAHJAPTU3ALMH U
cepTHU(QUKALMU MAaTEPHATIOB U IPOLIECCOB.

YMeTh: ncnonb3oBaTh METOIbI MOAETUPOBAHUS NIPU NPOTHO3UPOBAHUN U
ONTUMM3ALMKA TEXHOJIOTMYECKUX IPOLECCOB U CBOMCTB MaTepHajIoB,
CTaHJApTH3AMU U CePTU(UKALNU MaTEPUATIOB U MTPOLIECCOB

BJ1aieTb: TOTOBHOCTBIO HCIIOJIB30BAaTh METO bl MOJEINPOBAHUS IIPH
IIPOrHO3UPOBAHUH U ONTHUMH3ALUHU TEXHOJOTNYECKUX ITPOLIECCOB U
CBOWCTB MaTepUaoB, CTAaHAAPTU3ALMN U cepTU(DUKALIMN MAaTEPUATIOB U
IIPOLIECCOB

I1K-3 TOTOBHOCTBIO
HCIIOJIB30BATh METOAbI
MOJICITUPOBAHUS npu
HpOFHO3I/IpOBaHI/II/I nu
OIITHMU3ALINU

TEXHOJIOTHYECKUX TIPOLIECCOB U
CBOICTB MaTepHaJoB,
CTaH,Z[apTI/ISaI_II/II/I nu

cepTudUKAIMK MaTEPUATIOB |
MIPOIIECCOB

4 CTpyKTypa M coJepsKaHue IUCIUIINHbI

4.1 CTpyKTypa A¥CHHUIIIMHBI

OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISIET 8 3a4€THHIX eNUHMIT (288 akaIeMUUECKUX Y4acoB).

a) Ounas ¢opma 00yueHUs

TpynoeMKocCTb,
Bun pabotst aKaJIeMMYECKUX YacOB
7 cemecTp 8 cemectp BCETO
OO0masi TpyA10éMKOCTh 144 144 288
KonrakTHas pabora: 34,25 37,25 71,5
Jlexmuu (JI) 18 18 36
[Tpaktuueckue 3ansarus (113) 16 18 34
Koncynbranuu 1 1
[IpomexxyTounas arrecraius (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHasi padora: 109,75 106,75 216,5
- camocmosmenvHoe uzyyenue pazoenos (nynkm 4.4); 32 32 64
- camonodzomoska (npopabomka u nogmopeHue 1eKYuoOHHO20
mamepuana u Mamepuana y4eOHUKo8 u yueoHvlx nocoouil; 24 24 48
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 16 18 34
- 10020MOBKA K pYOE’CHOMY KOHMPOTIO U M.1N.) 37,75 32,75 70,5
Bua uToroBoro KOHTpoJIf (3a4eT, IK3aMeH, 3ayeT 3K3aMeH
Au(ppepeHPOBAHHbIN 3a4eT)
Pazaensl qucuminHbl, U3ydaemMbie B 7 ceMecTpe 1o OYHOW popme 00ydeHus
KonnuecTBo yacoB
Ne HaumeHnoBanue pa3zienon ayAutopra BHEay/I.
paznena BCETO pabora
T 113 | P pabora
1 OCHOBHBIE TOHSTHS ¥ ONPEICIICHMUSI. 22 1 4 - 17
2 I1epBbIil 3aKOH TEPMOAMHAMUKHI 18 2 2 - 14
3 OCHOBHBIE IPOLIECCHI C UICATBHBIM T'a30M 15 2 - - 13
4 BTopoii 3ak0H TepMOJIUHAMUKHI 18 2 2 - 14




KonnuecTtBO yacoB

Ne ayUTOpHAast
HaumeHnoBanue pa3zzienon BHEay/I.
paznena BCETO pabora
T 113 | P pabora
5 Peanbubie ra3el. BogsHoi nmap. BiaxxHsiil BO31yx 20 2 3 - 15
6 TepmoMHaMHKa MOTOKA 15 3 - - 12
7 Cixartue ra3oB 17 3 3 - 11
8 [{uknsl nBUraTeneil BHyTpeHHEro cropanus. LIukisl 19 3 2 - 14
ra3oTypOMHHBIX  YCTAHOBOK M  PEaKTHUBHBIX
JIBUTATEIEH
Uroro: 144 18 | 16 | - 110

Paznensl qUCHUIUIMHEL, U3y4aeMble B § ceMecTpe 1o 04HOoi popme o0ydeHus

KonuuecTBo yacos
Ne HaumeHnoBanue pa3aenon AyAuTOopHad BHEay/I.
paznena BCETO abora
T 13 | 1P pabora
9 I{MKJIBI TAPOCUIIOBBIX YCTAaHOBOK 17 2 2 - 13
10 [{MKJIBI XOJIOMMIIBHBIX YCTAHOBOK 14 2 - - 12
11 [TonsiTe o Temno u MmaccooOMeHe 17 2 2 - 13
12 TennonpoBoaHOCTH 17 2 2 - 13
13 KonBekTuBHbBIN Tem1000MeH 25 2 6 - 17
14 JlyuucTelii TenmoooMeH 14 2 - - 12
15 Tennomepenaya W pacueT  TEMJIOOOMEHHBIX 22 3 4 - 15
anmnapaToB (OCHOBBI)
16 OcHOBBI MaccoOMeHa 18 3 2 - 13
Wroro: 144 18 | 18 | - 108
Bcero: 288 36 | 34 | - 218
6) 3aounas popma oOydeHHS
TpynoemMkocTs,
Bun pabotsr aKaJIeMUYECKHX 4acoB
5 cemecTp 6 cemecTp 7 cemecTp BCETO
O01mas Tpy10éMKOCTh 72 72 144 288
KonTakTHas padora: 8 4,25 19,25 31,5
Jlextuu (JI) 4 2 8 14
[Tpaxtrueckue 3ansatus (113) 4 2 10 16
Koncynbranuu 1 1
[TpomexxyTounas arrectamus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padora: 64 67,75 124,75 256,5
- BbINOJHEHUE KOHMPOIbHOU pabombl 10 10
- camocmosmenvHoe uzyyeHue pasoenos 30 24 35 89
(nynxm 4.4);
- camonod2omoeka (npopabomxa u noemopenue 24 18 35 77
JIeKYUOHHO20 MAmepuana u Mmamepuaia
VUeOHUKO8 U YUeOHbIX NOCOOULL,
- 10020MOBKA K NPAKMUYECKUM 3AHAMUAM, 10 2 10 22
- N0020MOBKA K PYOEIHCHOMY KOHMPOTIO U M.1.) 13,75 44,75 68,5
Buja nToroBoro KOHTpoJIs (3a4eT, IK3aMeH, 3a4yer IK3aMeH
auddepeHupoBaHHBbIN 3a4eT)

Pazgenbl qucumuinHbL, U3y4aeMbie B 5 ceMecTpe 1o 3a04HOi hopme 00ydeHus




KoauuectBo yacos
ayauTOpHAs
Ne paznena HaumenoBanwue pa3enon BCero Y aGOIT) a BHEay/l.
T3 | P paborta
1 OCHOBHBIE TTOHSITHUS U ONIPECICHUS 11,5 11,5
2 [TepBbIil 3aKOH TEPMOTMHAMUKH 18,5 2 16,5
3 OCHOBHBIE IPOLIECCHI C UICATTbHBIM T'a30M 6 2 4
4 BTopoii 3akoH TepMOAMHAMUKA 18,5 2 16,5
5 Peanibabie ra3el. BogsiHol map. BiaxkHslil BO31yx 6 2 4
6 TepMoaMHaMKKa IOTOKA 11,5 11,5
Hroro: 72 4 4 64
Pazgensbl quctumimHbl, n3ydaembie B 6 ceMecTpe 1o 3a04HOi hopme 00ydeHus
KonnuectBo yacos
ayauTOpHAs
Ne paznena HaumenoBanwue pa3nenon BCero Y aGOIT) a BHEay/.
13 | P paborta
7 C>xaTue razoB 16 2 14
8 kel aBUTaTEnel BHYTpeHHEro cropaHus. LIukibt 30 2 28
ra3oTypOMHHBIX ~ YCTAaHOBOK W  PEAKTUBHBIX
IBUTaTEICH
9 [{MKJIBI TApOCUIIOBBIX YCTAHOBOK 26 26
Hroro: 72 2 2 68
Pazgenbl quctumimHbL, n3y4aemMbie B 7 ceMecTpe 1o 3a04HOM hopme 00ydeHus
KoauuecTBo yacos
ayauTOpHAs
Ne paznena HaumenoBanwe pa3ienon BCero Y aGOIT) a BHEay/.
113 | P paborta
10 [{MKJIBI XOJIOAWIIBHBIX YCTAHOBOK 14 2 12
11 [ToHsTHE O TETIO0 U MacCOOOMEHE 24 2 22
12 TermmonpoBogHOCTh 23 2 21
13 KoHBEeKTHBHBIN TETII000OMEH 31 6 25
14 JlyaucTerit TerIoooMeH 22 22
15 Tennomepenaya ©W  pacdyeT  TEIUIOOOMEHHBIX 16 4 12
anmnaparoB (OCHOBBI)
16 OcHOBBI MaccoOMeHa 14 2 12
Hroro: 144 8 10 126
Bcero: 288 14 | 16 258

4.2 Conepxxanue pa3aeoB JUCHUINIMHBI

Pasznen 1. OcHOBHBbIE IOHATHS U ONIpe/eJIeHH.

Tepmonunamudeckas cuctemMa U pabdodee Tero. [lapameTpsl cocTosiHus. YpaBHEHUS COCTOSHUS
uaeansHoro raza. ['azosas mocrostaaast. CriocoOb! 3aganns cMecu. Kaxyiascss MOJIeKysIsipHas Macca CMECH.
PaBHOBeCHbIE W HEpPAaBHOBECHBIC B3aUMOJCUCTBHUA. TepMoauHaMuueckue mporecchl. OOpaTUMOCTB.
MaccoBasi, o0beMHass U MOJIbHAs TEIUIOEMKOCTH. VICTUHHAsT W CpefHss TEIUIOEMKOCTU. 3aBHUCHUMOCTH
TEIJIOEMKOCTH OT TeMIlepaTypbl. Pacuer komnuyecTBa TEMIOTHI. 3aBUCUMOCTh MOJIBHOM TEIJIOEMKOCTH OT
aTOMHOCTH ra3oB. TenaoeMKOCTh Ta30BbIX CMECEM.

Pa3nea 2. IlepBblii 3aK0H TePMOANHAMHUKH.



CymiHoCTh IEPBOTO 3aKOHA TEPMOAWHAMUKHU. Termora u padora kak ¢opma sHepruil. BHyTpeHHs s
SHEprus. 3aKOH COXPAHEHUS HHEPrur. ATOMHUYECKOE BBIPAKEHHE IIEPBOrO 3aKOHA TEPMOJMHAMHKH.
OHnranbsnus. OuTponus. Juarpamma TS nns naeansHoro raza. CBolicTBa BHYTPEHHEN SHEPTUU U SHTANBIINS
uJeanbHOro ra3a. 3akon Maiiepa.

Pasnen 3. OcHOBHBIE NPoLECCHI C UIEATbHBIM Ia30M.

N3oxopHbIi, n300apHBINA, U30TEPMUYECKUN U aTuadaTHBIA (M309HTPOITHBIN) TIPOIIECCHI, ONIPEACIICHHIE
TEIUIOTHI, paboThl, BHYTPEHHEH 3HEPruu, SHTAIbIUM M SHTponuu. M3o0paxkeHue mporeccoB B pv u TS
KOOpPJIMHATAX.

Pa3nes 4. Bropoii 3aK0H TepMOAMHAMHKH.

HeoOpatumbie mponecchl U HuKIbl. OCHOBHBIE (DOPMYIHPOBKH BTOPOrO 3aKOHA TEPMOJUHAMHKHU.
Hukn Kapuo. Hurterpan Kmaysuca. DHTporuss kak Mepa HeoOpatumocTu mporecca. OObeauHEHHOE
YpaBHEHUE IIEPBOIO M BTOPOr0 3aKOHA TEPMOAUMHAMUKHU. l3MmepeHne  SHTpONMM HM30JIMPOBAHHOM
TEPMOJMHAMHYECKON CHUCTEMBI. DHTponus U BepossTHOCTh. Dopmyina bonpiMana. Cratnyeckuil xapakTep
BTOPOTO 3aKOHA TEPMOJIMHAMUKH. DHEPTUs TEIUIOThI, OTEPH SHEPTUU U3-32 HEOOPATUMOCTH.

Paszgea S. PeaabHble rasol. Boasinoit map. Biaaxubii Bo3ayx.

VYpaBuenue Ban-nep-Banbca u ero anamus. BoasHoit map kak peanbHbidi ra3. [lapooOpa3oBanue,
NOTpaHUYHbIE KPUBBIC, KPUTHUYECKOE COCTOSIHHE BeriecTBa. Tabiuiel BOABI U BOJsSHOTO mapa. Pa3oBble
auarpamMmbl s w 1S (ns) ais BoasHoro mapa. Cxkumaemocth. Jlmarpamma pv=f(p). Ilonstus o
T QepeHIMaIbHbBIX  COOTHOIICHHUSX TEPMOJWHAMMKHM. Bmaxubli Bo3ayX. OCHOBHbIE TOHATUS U
ornpezeneHus: abCONIOTHAS U OTHOCUTENbHAS BJIAXKHOCTh, TOUKA POCHI, BJIarocoJep>kanue, sHTanbnus. Jd —
JuarpaMmma.

Paznen 6. TepmogunamMuka noTroka.

IlepBbIif 3aKOH TEPMOAMHAMUKU JJs TMOTOKa. Pacromaraemas pabota, paboTa MpOTaJKMBAaHUS,
TeXHHUYecKas padora. DHeprus notoka. [lorepu snepruu usz-3a HeobpatumocTu. AnadaTHOE UCTEUEHHE Ta3a
U T1apa 4epe3 CYKUBAIOILEECs COIUIO; ONPEEIEHUE CKOPOCTH U pacxoja. Kputudeckuil peskuM UCTEUEHMS,
ero ¢usnueckas cyuHoctb. KomObuHupoBanHoe corio. JlpoccennupoBaHue ra3oB U MapoB.

Pa3nen 7. C:xkaTne ra3os.

TepmorHaMHYECKUE OCHOBBI ITPOLIECCOB a30B U MTApOB B KOMITPECCOPE.

Pa3nea 8. IlukJibl ABUraTeseil BHyTpeHHero CropaHms.

[uxpl Ta30TypOMHHBIX YCTAaHOBOK M PEAKTHUBHBIX nBHrareieil. Twumbl ABUTATENed BHYTPEHHETO
cropanus ([IBC) n ux TepMOAMHAMUYECKHE IMKIIBI C TMOABOJOM TEIUIOTHI MO M30XOpAe, 1Mo u3obape u
cMmemanHeie onpeneneHus padotel u KI1JI ukios. M300pakenue 1iukiioB B pv u TS — nuarpammax. Cxema
U UK Ta30TypOunHoN ycrtaHoBkH (I'TY) ¢ m3o00apHbIM MOJBOIOM Teruia; ornpenenenue padorsr u KITJ]
nukna. M3o0paxenne mukioB B pv — quarpamme. ['TY ¢ perenepanueii Termnotsl. CTENeHb pereHeparuu.
3amknayTas ['TY. Cxembl U IIUKIBI PEaKTUBHBIX JBUTATENIEH, UCIIOIB3YIOIUX Ul TOPEHHUs aTMOC(HEPHBI
BO3JIyX WJIM CIIeHalIbHbIE okucauTenu; padora u KIIJI mukna, o6nactu mpuMeHeHHS.

Pa3nes 9. [{uk/IbI NapOCHIOBBIX YCTAHOBOK.

Pabora u KIIJ] ukiia, onpeneneHue ux mo is auarpamme. JIeMCTBUTENBHBIA MK ¢ HEOOPATHMBIM
pacmupeHreM. BiusHue HadanbHbIX M KOHE4HbIX napamerpoB mapa Ha KIIJ[ nwmkia. IIpomexxyTouHblit
neperpeB mapa. PereHepaTuBHBIM mOAOrpeB mnuTareabHOM BoAbl. [laporazoBeii  1ukn. [luki
MarHUTOrHIpoAnHaMudeckoro reveparopa (MI'II') kak mpumep 6€3 MAITMHHOTO MPEOOPa30BAHMS TEILIOTHI
B 2JIEKTPO3HEPTrui0. OcOOEHHOCTH LUKIIOB AaTOMHBIX 3JIEKTPOCTAHIUH.

Paznen 10. Huk/abl X0J10AHIBbHBIX YCTAHOBOK.

O6parumbiii muka Kapao. Cxembl W IUKIBI BO3AYIIHONW W MapO-KOMIIPECCOPHON XOJIOAMIBHON
ycTtaHoBOK. Ompenienenne XouoaniIbHOro koddppunrenta. TemnoBoit Hacoc; ONTUMAIBHBINA KO3 PHULIUEHT.

Pa3zgen 11. IloasiTHe 0 TENJIO 1 MaccoOOMeHe.

@u3nyecKue OCHOBBI IIPOLECCOB IEPEHOCAa TEINIOTHI M Macchl. MHMKpPOCKONHMYECKUH U
MaKpPOCKOITUYECKUHN XapakTep Temio- U MaccooOMeHa. OCHOBHbBIE BUBI TEMJIO0OMEHA: TEIIONPOBOJIHOCTD,
KOHBEKIIHs, TEIIOBOe H3iydyeHue. MomsipHas U TypOyneHTHas (KOHBEKTHBHas) auddysus. CroxHble
MPOLIECCHI TEIUIO- U MAacCOOOMEHa.

Paznen 12. TenJionpoBoAHOCTD.

[Tone u rpagueHT TeMneparyp; TEII0BoM 3aK0H. 3akoH Dypre. KoagduimeHT TenionpoBoHOCTH, €€
3HauUEHUE JUIsl pa3MuHBIX BellecTB. CTalMoOHapHas TEMJIONPOBOJHOCTh IUIOCKUX OJHO- U MHOTOCIIOMHBIX
CTEHOK; DJIIOphl  TeMIleparyp, TepMudeckoe comportuBieHue. Ilonsarue pacuera opeOpeHwus.
JuddepeHnnanbHoe ypaBHEHUE TEIJIONPOBOIHOCTH; KOA(PPHUIHUEHT TEMIEpaTypOIpOBOIHOCTH. Y CIOBUE
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0oHO3HAYHOCTHU. [loHsSTHE TTOIOOMS MPOIECCOB TEIUIONMPOBOIHOCTH; KpuTtepuu bruo u dypre. OnpenencHue
U3MEHEHHUs TeMIlepaTyp MO BPEMEHHM B XapaKTEPHBIX TOYKAaX MPOCTEUIIMX TeN IO BCIIOMOTraTelbHbIM
rpadukam. Perymspubiii TemnoBoil pexum. [loHSATHE METOJOB KOHEYHBIX Pa3HOCTEH M 3IIEMEHTapHBIX
OasaHCOB.

Pa3znen 13. KoHBeKTHUBHEBIN TENJI000MeEH.

KonBekTHBHBIN TEmIOOOMEH Kak COBMECTHBIN IEpEeHOC MacChl M TEIUIOTHI B JKUIKOCTH. Buabl u
PEXKHUMBI IBIKEHUS )KUJIKOCTU. Y paBHEHHE TeruiooTnaun HeroToHa — Puxmana, K03 UIIMEHT TerIo0TIauH,
ero (guznueckuii cMbICKT; (aKTOPBI, OMPEACIAIONINEe BEIUYNHY Kod(dunnenta temioornadu. [lonstue o
TEIUIOBOM U MOTPaHUYHBIX cosx. Cucrema nuddepeHnnanbHbIX ypaBHEHUH KOHBEKTUBHOTO TEIIOOOMEHA.
[Tonsitue teopum mnomodus. Kpurepum momoOusi Peiinonbnaca, Ilpannrns, I['pacroda, Hymbcera, ux
dusnyeckuii cMbICI. PacueT OCHOBHBIX ClTydaeB KOHBEKTHBHOTO TEIIOOOMEHA: TAMUHAPHOE U TYpOyIEHTHOE
JIBIDKCHHE B TPyOax, MonepeyHoe 0O0TEeKaHWe OJMHOYHOW TPYOBI M IMYYKOB TPyO, CBOOOJTHOE JIBMIKEHUE B
HEOTPAHMUYEHHOM U OTPAHHUYEHHOM MPOCTpPaHCTBE. Temmoo0MeH nmpy KUTIEHUU ¥ KOHICHCAIIHH.

Paznen 14. JIyyucTslii Tenmi0o0MeH.

OcoOeHHOCTH, TIOTJIOMICHHWE, OTPaKEHUE JYYHCTOH JSHepruu. AOCONIOTHO dYepHoe, Oernoe u
nuatepmudeckoe Terao. [loTpeOHOCTh MOTOKA M3MYyYEeHUS U CIEKTpaibHasi MHTEHCUBHOCTh W3ITyYEHUSI.
3akonsl [1nanka u Buna, Creana — boibiimana J171st abCOMIOTHO YepHOTO U cepbIxX Tell. 3akoHbl Kupxroda u
Jlam6Gepra. IIpocTeiinmme ciydan TyducToro TeriooOMeHa B mpo3padnoit cpeae. CoOCTBEHHOE, OTpaKEHHOE
1 2QGEKTUBHOE H3ITYYCHHUE. Y MEHBIIICHUE JIYIHCTOTO MIOTOKA C IIOMOIIBIO0 SKPAHOB.

Pazgen 15. Temionepenaya u pacuyer Tenja000MEeHHBIX ANNAPAaTOB (OCHOBBI).

CrnoxHbIi TemmooOMeH — Teruionepenaya. Ternonepenaya yepe3 0JHO U MHOTOCTIOWHBIE IIOCKUE U
muMHapuueckue creHku. KoadduumenT Temionepeaaun; noiHoe SHEPreTUYEcKOoe COMPOTUBIEHHE. DMIopa
TEMIEPaTyp MOBEPXHOCTU CTCHKH. TeroBast M30JSAIHs; KpUTHUECKUN JHAMETP H3O0JISLUN TPYOBI.

Pa3zgen 16. OcHoBLI MaccoOMeHA.

OCHOBHbIE TIOHSATUS M ONPECICHUS: KOHIIEHTPALMS, TPAaJUEHT KOHIIEHTPALIMH, TMOTOK MAcCCHhI.
Monexynsapuas nuddysus, 3akon Ouka. KoHBEeKTHBHBIN MacCOOOMEH — MaccooTaaua. AHAJIOTHS MTPOIIECCOB
TEIU10 U MaccoOMeHa. [IpuMeHeHrne Teopuu mogo0us AJisl IPOIIECCOB MEPEHOCA MACCHI.

4.3 [lpakTHyeckne 3aHATHS (CEMHUHAPBI)

a) Ounas popma oOyuenus (7 cemectp)

Ne Kon-Bo
Ne 3anarus Tema
paznena 4acoB
1 1 VYpaBuenue monekyisipHoi auddysun. Konseknuonnas auddysus. 2

KoHBEKIIMOHHBIIT  MacCOOMEH. VYcnoBsue moxobOust  moJsel
KOHIEHTPALUU TEMIIEPATYP.

2 1 TepMonnHaMuyeckass cHCTeMa. OHEPreTHMUECKH H30JIMPOBaHHAs 2
cucreMa. XapaKTepUCTHKa COCTOSIHMS pabodero Tena. YpaBHEHHE
COCTOSIHUS UjeanbHoro raza. CrnocoOsl 3a1anus cmecu. [lapuuansHoe
JaBJICHUE U MapIuaIbHBIA 00beM. 3aKkoH JlanbToHa.

3 2 IepBblif 3aK0H TepMoaAMHAMUKU. DYHKIMS COCTOSHUS M (YHKLUS 2
nporecca. YpaBHeHue Maiiepa. BripakeHne paOoThl M3MEHEHUS
o0beMa MPOIIECCOB B PV — AMarpamme u Temiora B TS — quarpamme.
4 4 Bropoii 3akon TepmoauHamuku. Kpurepun 3¢ (heKTHBHOCTH MPSIMOTO 2
u obpartHoro 1uknoB. Hukn Kapro. YpaBuenue tepmuueckoro KIT/I.
DHEPrusi N30JUPOBAHHON CUCTEMBI.

5 5 BopnsHoli map u BiaxHblli Bo3ayX. CTeneHb CyXOCTH, CTENEHb 3
BIaXHOCTH. [IpoTexkanune u30TEepMBbl IJs BOJSHOTO mMapa B pv —
nuarpamme. Kputnueckas Touka. Onpenenenne MoJIEKyJIsIpHON Macc
Y Ta30BOM MOCTOSTHHOM BJIAXKHOCTH BO3]lyXa.

6 7 Cxatue razoB. IIpenmyliecTBO MHOrOCTYNEHYATOTO CXKaTUA C 3
MMPOMEKYTOUYHBIM OXJIXKAeHUEM. M3oTepMudeckuii U agnabaTHBINA
KIIJI xommpeccopa.

7 8 [{uk1pI TA30TYpOMHHBIX U TAPOCHIIOBBIX YCTAHOBOK. 2
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Ne Kon-Bo
Ne 3anarus Tema
paznena 4acoB
HWtoro 16
Ounas ¢opma oOyuenus (8 cemectp)
Ne Kon-Bo
Ne 3ansTus Tema
paznena 4acoB
8 9 TennonpoBoaHOCTh. ['paHWYHBIE YCIOBHS TIEPBOrO, BTOPOrO H 2
TPETHETO POJIOB.
9 11 Teopust nonobust. dusznueckuit cMpIci K03 GULIHEHTOB (KPUTEPUEB) 2
noo0usi. BeinyxieHHOe TypOyJIeHTHOE JBH)KEHHUE B TPYOE.
10 12 Tunb! TEMI000MEHHBIX aNIaparoB. 2
11 13 N3ydyenue pexumoB TedeHUs Kuakoctu. IloctpoeHne smrop 2
CKOpocTeil B TpyOe mpu JaMHHAPHOM, IEPEXOTHOM, TypOyJIEeHTHOM
pexumax ckopocreid. Koaddurmment Kopromnuca a.
12 13 OCHOBBI TEOpUU THUIPOJWHAMHUYECKOTO Tomoous. OrnpeaeneHue 2
kodpdunimeHToB  (KputepueB) momodus. DUUYECKHI  CMBICT
KPUTEPHUEB MOA00MS.
13 13 3aKOH COXPaHEHMS SHEPTUU B )KUJIKOCTHU. [ MapaBiInMdyecKue moTepH. 2
14 15 Ormpenenenne ko3 dunmenTa Teronepenadn o, TEIIOBOTO MOTOKA 2
q ¥ KonmuuecTBa Teraa Q, TepseMoro CTeHKOHW Ui ciydaeB: a) 0e3
TEIJIOBOM M3O0JISLMM; O) C TEINIOBOM H30IALMEH; B) C JBOMHOM
TEIIOBOM U30JISLUEH.
15 15 Omnpenenenne kKo3HPUITMESHTOB TEIIIOOTAAYH OT MEYHON aTMOCHhEpHI 2
K IOBEPXHOCTH HAarpeBa€MOro MeTasuia.
16 16 OmpeneneHne pacxoja TOIJIMBA KaMEPHOW TIEYbIO0 TOCTOSIHHOTO 2
JEUCTBUS JIJIsl HATPEBa CTAJbHBIX 3aTOTOBOK.
Uroro 18
Bcero 34
6) 3aounas popma oOyueHus (5 cemectp)
Ne zansTus Ne Tema Kos-0
paznena 4acoB
1 2 [TepBorit 3aK0oH TepMoauHaMUKA. DyHKIHMSA COCTOSHUS U (PYHKIUS 2
nporecca. YpaBHeHue Maiiepa. Beipakenue paboThl HU3MEHEHHUs
o0BbeMa MPOIIECCOB B PV — IMarpamMme | Teriota B TS — nuarpamme.
2 4 Bropoii 3akoH TepmonuHamuku. Kpurepuu 3¢ pexruBHOCTH IpSIMOTO 2
u obparHoro nukioB. [ukn Kapno. YpaBuenune repmuueckoro KIT/I.
DHeprust N30JIMPOBAHHON CUCTEMBI.
Uroro 4
3aounas ¢popma oOyueHus (6 cemectp)
Ne zansTus Ne Tema Kos-0
paznena 4acoB
3 8 [{ux1pI TA30TYpOMHHBIX U TAPOCHIIOBBIX YCTAHOBOK. 2
Uroro 2
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3aounas popma oOyuenus (7 cemectp)

Ne Kon-Bo
Ne 3ansarus Tema
paznena 4acoB
4 11 Teopust momo6ust. Guszndeckuii CMbICT KOG OUITMEHTOB (KPUTEPHEB) 2
noo0usi. BernyxieHHOe TYypOyJIeHTHOE JBH)KEHHUE B TPYOE.
5 12 Tunbl TEMI00OMEHHBIX anmapaTosB. 2
6 13 N3yuenue pexuMoB TedeHHs KUAKOCTH. Iloctpoenume omrop 2

CKOpOCTeil B TpyOe mpH JaMHHAPHOM, TEPEXOTHOM, TypOyJIECHTHOM
pexxumax ckopocreil. Koadgduument Kopuonuca .

7 13 OCHOBBI TEOpUM THUIPOJWHAMHUUYECKOTO Tomoous. OnpeaeneHue 2
kodpdunimeHToB  (KputepueB) momodus. DUHUYECKH  CMBICT
KPUTEPHUEB MO00MS.

8 13 3aKOH COXpAaHEHMs SHEPTUHU B KHUAKOCTHU. [ MapaBIn4ecKue NoTepu. 2
Hroro 10
Bceero 16

4.4 KontpoJanbHasi padora (6 cemecTp)

[Tpu BBITIOIHEHUH KOHTPOJILHOM padOThl pEKOMEHIYETCS MIPUACPKUBATHCS CIEAYIONUX TPEOOBAHUI:

1. TlepenucaTh NMOTHOCTHIO YCIOBHE 3aqadd JJIsi CBOETO BapUaHTA; MapaMeTphbl BBI-OMpAIOTCS W3
TaOJIUII TIO TTOCNIEHEH U peanocneanei nudpam mudpa.

2. [Ipu penieHny 3aa4u MOSICHUTH CIOBAMH BBIYHCIIIEMYIO BETMUUHY, TPHBECTH COOTBETCTBYIOIIYIO
dbopMyIy, HAWTH HEM3BECTHYIO BETMYMHY B OYKBEHHOM W YHCIIOBOM BBIPAKCHUH.

3. Jlma xaxaoil HaWIeHHOW BEJIWYWHBI HAJ0 yKa3aThb €IUHUIBI U3MEPEHUs (HEBBIMOJIHEHUE 3TOTO
TpeOOBaHUS PABHOCHIIHHO OIIHOKE).

4. BeluuciaeHusi TpOU3BOIUTH IPU MTOMOIIYM MUKPOKAJIBKYJISITOPA C TOYHOCTBIO /10 TPEThEN 3HAYaIEH
rdpel. 'padmku 1ODKHBI OBITH TOCTPOSHBI B MacIiTabde, xKenaTelbHO, HA MUJUIMMETPOBOI Oymare.

5. B orBerax creayer NpUIEPKUBATHCA TEPMUHOB U OOO3HAUECHUM, MPUHATHIX B y4EOHHKE.
PesynbTaThl perienus q0KHBI OBITh TIpecTaBieHbl B equnuiiax CHU.

6. Ecnu ipu pemennu 3aga4un Kakas-mm00 BenuunHa 6epETcst u3 TaOJIUIbI, TO HAJ0 Ha3BaTh HCTOYHUK
C YKa3aHHeM aBTOpa.

7. Tekct crnemyer nucath pa30OpUYMBO, OCTABISIS MOJSA ISl 3aMEUYaHHWM pPELIEH3eHTa, CTPaHMIIbI
HYMEpOBaTh.

[lo cormacoBanuio ¢ TpenoaaBaTeneM, BEAYIIUM ydeOHBbIE 3aHATHS MO KypCy, B KauecTBe
KOHTPOJIBHON PabOThI MOXKET OBITh MTPEICTABICHO PEIICHUE TEXHUIECKOU 3a/1a4H, CTOAIIEH Mepe]l CTYyIEHTOM
Ha rpousBozacTBe. OcoOeHHO 00IbIION HHTEPEC MPEACTABISAIOT MPOOJIEMBI, IIPU PEIIEHUU KOTOPBIX MOIyYeH
peanbHblil  3KOHOMHUYeCKH 3¢ddekr. KoHcympramuu mo ux pa3paboTke M BHEAPEHHUIO pPE3YJIbTaTOB
oOecrieunBaet kKageapa.

3agaua Ilo u3BeCTHOMY MacCOBOMY COCTaBY MPOIYKTOB CTOPaHUs HAa BBIXOJIE U3 HArPEBATEIbHOM NIeUn
OTIPEICIIUTh: MOJIBHYIO MAacCy, Ta30BYIO MOCTOSIHHYIO, TUIOTHOCTh U YAENbHBIH O00BEM MpPU HOPMATbHBIX
YCIIOBUSIX; CPEIHUE MACCOBBIE M OOBEMHBIC TEIJIOEMKOCTH MPH TOCTOSIHHOM JAaBICHHH B Tpeaesiax
temmneparyp ot 0 1o ¢ °C u ot 0 10 £ °C; KOIUYECTBO TEIJIOTHI, OTJaBaeMoe 1 Kr ra3oB mpu u300apHOM
oxJnaxaeHuu oT £; 1o £°C. CocraB ra30BOi cMecH U IpYTHe JaHHbBIE, HEOOXOIUMBIC JJIs PEUICHUS 3a/1a4H,
BbIOpaTh U3 Tabm. 1 mo aAByM nmocneaanm nudpam mudpa.

BapuanTel 3a1anus k 3aiaue

ITocn. MaccoBblii cocTaB cMecH, %
nudpa CO, H,0 N, 0, co [Ipeanocnenusis t1, °C t2, °C
mudpa

9 20 8 72 - 9 20 8 72
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8 15,5 8,9 71,4 - 8 15,5 8,9 71,4
7 9,9 10 70,7 - 7 9,9 10 70,7
6 2,9 11,3 69,9 - 6 2,9 11,3 69,9
5 18 7,2 72,8 2 5 18 7,2 72,8
4 16 6,9 73,6 4 4 16 6,9 73,6
3 14 5,6 74,7 6 3 14 5,6 74,7
2 12 4,8 77,2 8 2 12 4.8 77,2

1 14,5 15 66,6 - 1 14,5 15 66,6

0 18,8 13,6 67,6 - 0 18,8 13,6 67,6

4.5 CamocTosiTe/IbHOE H3yUEeHHE Pa3/1eJ0B TUCIUILIHHBI

a) Ounas popma obyuenus (7 cemecTp)

Ne HaumeHoBaHue pa3feioB U TEM ISl CAMOCTOSITEILHOTO N3YUEHHUS Kon-Bo

paszena 4acoB

1 Tepmonunamudeckass cucreMa W pabodee Tero. MaccoBas, o0ObeMHas H 5
MOJIbHAs! TEIJIOEMKOCTH. TEeMI0eMKOCTh Ta30BbIX CMECEH.

2 Tennora u pabota kak ¢popma dHEPTrUid. JHTAIBINA. DHTpONHs. 3aKkoH Maiiepa. 5

3 HeoOpaTtumble mporueccsl U LUK M3MepeHue 5SHTPONMH HM30JIMPOBAHHON 5
TEpPMOJIMHAMUYECKON cucTemMbl. CTaTMYEeCKHil XapakTep BTOPOro 3aKOHA
TEPMOJUHAMHUKU. DHEPTHUs TETUIOTHI, IOTEPHU SHEPTUU U3 32 HEOOPATUMOCTH.

4 HeobOpatumpie mporiecchl U NUKIBL VI3MepeHue SHTPONUHU W30JUPOBAHHOM 5
TepMoArHaAMUYecKol cuctembl (CTaTMUeCKUl XapakTep BTOPOro 3aKOHA
TEPMOJUHAMUKN. DHEPTUs TEIIOTHI, IOTEPU SHEPTUU U3 32 HEOOPATHMOCTH.

5 Tabmumpl Boasl u BoastHOrO mapa. Pdas3oBbie auarpamMmbl s u is (ns) aus 4
BOJSIHOTO napa. CKMMaeMOCTb.

6 [TepBbIit 3aKOH TEPMOAMHAMUKH JJIsi TTOTOKA. DHEPTUs MOTOKA. AnuabaTHOE 4
HCTEUYEHUE Ta3a U Mapa 4epe3 CYKUBAIOIIEECs COILI0; OMPEACIICHHE CKOPOCTH U
pacxona. JpoccenupoBaHue Ta30B U MapoB.

8 Tunsl nBurateneil BHyrpeHHero cropanus (JBC) m ux tepmoauHamuueckue 4
LIUKIBl C MOABOJOM TEIUIOTHl IO H30XOpAe, Mo u300ape U CMENIaHHbIE
omnpenenenus padorsl u KI1JI nuknos. Ctenens pereneparuu. 3amknyrtas ['TY.

Wroro 32
Ounas ¢popma oOyuenus (8 cemecTp)

Ne Koin-Bo

HaumenoBanue pa3ienioB U TeM AJi CAMOCTOSITENILHOTO U3YUECHHS
paszena 9acoB

9 Pabora n KIIJ] nukna, onpeneneHue ux mo is auarpamme. [IpomMexyTOIHBIH
neperpeB mapa. IlaporazoBeiii mukia. OCOOCHHOCTH IHMKIOB AaTOMHBIX 4
AJIEKTPOCTAHIUN.

10 CxeMbl ¥ IIUKJIBI BO3IYIIHOM ¥ apO-KOMIIPECCOPHOM XOIOAMIBHON yCTaHOBOK. 4
Ornpezenenne XoJIOoIMIBbHOTO KO3 UIMEHTA.

11 MHUKPOCKOIUYECKHI U MAKPOCKOITMYECKUH XapaKTep TEIUIO- U MaccooOMeHa. 4
Crno’xHbIe MPOLIECCHI TEII0- K MacCOOOMEHa.

12 ITosie u rpagueHT TemMnepaTyp; TEIIOBON 3aKOH. 3aKkoH Dyphe.

HuddepeHnnanbHoe  ypaBHEHHE  TEIUIONMPOBOIHOCTH; KO3 HUIIMEHT 4
TEMIEPaTyponpoBoAHOCTH. [ToHsATHE TOJ00MS IPOIIECCOB TEILIOMPOBOAHOCTH;
kputepuu bro u dypre.

13 Bunet u pesxuMbl IBHKEHUS KUIKOCTH. [ToHATHE Teoprn mo100us.

Kpurepun mnonobust Peiinonbaca, Ilpanarms, I'pacroda, Hymwscera, wux 4
(bU3NIECKUi CMBICIL.
14 AOGCOIIIOTHO YepHOe, Oetoe U quaTepMudeckoe Terto. 3akonsl [Inanka u Buna, 4
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Ne Kon-Bo
HaumenoBanue pa3ienioB U TeM AJi CAMOCTOSITEILHOTO U3YUECHHS
paszena 9acoB
Credpana — bonpiiMana njisi aOCONIOTHO YEPHOTO M CEPBIX Tel. 3aKOHBI
Kupxroga u JlamGepra.
15 CnoxxHbIN TEIIO0O0OMEH — Teruionepeaava. TernaoBas U30JIsAIus; KPUTHISCKUN 4
JTaMeTp U30JISAIUU TPYObI
16 AHaorust MpoIeccoB TEIIo U Maccoomena. [IpuMeHenne Teopun moa00us ISt 4
MIPOIIECCOB MEPEHOCA MACCHI.
Hroro 32
Bcero 64
6) 3aounas gopma oOyueHus (5 cemectp)
Ne HanMeHoBaHue pa3ieiioB U TeM Ui CAMOCTOSTEIBHOIO H3YUCHHS Kon-o
paszena 9acoB
1 OCHOBHBIE TOHSTHS ¥ ONPEICIICHMUSI. 7.5
2 [lepBblii 3aKOH TEPMOANHAMHUKH. 7,5
4 BTopoli 3aKk0H TepMOJIMHAMUKH. 7,5
6 TepmoarHaMKKa ITOTOKA. 7,5
Htoro 30
3aounas popma oOyueHus (6 cemectp)
Ne HaumenoBanue pasaenos U TeM I CaMOCTOSTENIbHOTO U3Y4eHUs Kor-so
pasnuena 4acoB
8 I{ukisl qBUTATENEH BHYTPEHHETO CTOPAHMSL. 12
9 [{¥MKJTbI TAPOCUIIOBBIX YCTAaHOBOK. 12
Htoro 24
3aounas popma oOyuenus (7 cemectp)

Ne HanMmeHoBaHue pa3ienoB U TeM AJIs CAaMOCTOSTEIBHOTO H3yUCHHS Koz-Bo
pasnena 94acoB
11 [ToHsTHE O TEIIO M MAacCOOOMEHE. 8
12 TermmonpoBOgHOCTb. 8
13 KOHBEKTHBHEII TEILIOOOMEH. 8
14 JlyaucTeiii TeniooOmeH. 11

Hroro 35
Bcero 89

5 Y4yeOHO-MeToAnYecKoe o0ecneyeHue TN CHUIITNHbI

5.1 OcHoBHast IMTEpPaTYpa

1. 3enennos, JI. B. Texunyeckas TepMoauHaMuKa. YdeOHoe mocobue [DnekTponHsiii pecypce] / 1.B.
3eneHuoB - CaMapCKuil TOCYIAapCTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, 2012. Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=143845

2. Metpesenmn B.H. COopHuK 337124 110 KypCy THAPABIMKU C PEHICHUSMU: yueOHOe rmocobue. — M.:
Bricmag mxona, 2007. — 190 c.

3. Kynunos, B. A. Termmorexauka. Yue6Hoe nmocoodue [Dnektponnsiit pype] / B.A. Kynunos, 2.M.
Kapramos, E.B. Credantok - Abpuc, 2012. Pexum JOCTyMa:
http://biblioclub.ru/index.php?page=book&id=117645/
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5.2 lomosiHUTEJIbHAS JIUTEpaTypa

1. ®unun, B.M. 'ippaBnuka, nHEBMaTHKa U TEPMOAMHAMUKA: Kypc Jiekuuii / noxa pen. B. M. dununa.
- Mocksa: @opym, 2008. - 320 c. - bubnuorp. : c. 310-311. - ISBN 978-5-8199-0358-2 (U1 "®OPYM").

2. batpak, B. . MynbTuMenuitHoe cOITpoBOXA€HNE JIeKIni K Kypcy "['mapaBnuka" [D1eKTpoHHBII
pecype] / B. U. barpak. - DnektpoH. TekcroBbie aaH. (1 daiin: 4.47 M6). - Opck : OI'TH, 2010. -Adobe
Acrobat Reader. (YauBepcurerckas Oubnuoreka http://biblioclub.ru/).

5.3 llepuoanyeckune U3TaHUA
1 Bonpocs! MaTepuanoBeeHuUS.
5.4 UnTepHeT-pecypcesbl

5.4.1. CoBpemeHnHblIe npodeccoHaNbHbIe 0a3bI JAHHBIX H HH(POPMALMOHHbIE CIIPABOYHbIE
CHCTEMBbI

1. becrutatnas 6a3a manabix ['OCT - https://docplan.ru/ JlocTyn cBOOOTHBIH.
2. HWuadopmamnmonnas cucreMa "EnxmHOe OKHO JocTyma K o00pa3oBaTelbHBIM pecypcam” -
http://window.edu.ru/ JlocTyn cCBOOOTHBIH.

5.4.2. TemaTtuueckue npodeccuoHabHble 0a3bl JAHHBIX U MH(POPMAIMOHHBbIE CNPABOYHbIE
CHCTEMBI

1. MatepuanoBenenue - http://www.materialscience.ru/ JlocTym cBOOOTHBIA.
2. EmuHoe okHO jgocTyma K  oOpa3oBaTelbHBIM  pecypcaMm.  MamuHOCTpOeHUE -
http://window.edu.ru/catalog/?p rubr=2.2.75.11 JlocTyn cBOOOIHBIH.

5.4.3. DieKTpoHHbIE OUOJIMOTEYHbIE CHCTEMbI

1. OBC «YuuBepcuTeTckas 6ubnmoTexa oHnaitH» — http://www.biblioclub.ru/ ITocne perucrparuu
JIOCTYT BO3MOXEH U3 11000 Touku cetu MHTepHeT.

2. 9BC Znanium.com — https://znanium.com/ [Tocine perucrpannu 10CTyI BO3MOXKEH U3 JTI000H TOUKH
cetu UHTEpHeT.

5.4.4 {onoauutesbHble UHTEpHET-pecypebl

1. BestReferat.ru - bank pedeparoB, AHUIIOMBI, KypCOBBIE paOOTHI, COYMHEHUS, JIOKJIAIbI—
www.bestreferat.ru Jloctyn cBOOOIHBIH.
2. Pandia.ru - DHnmkonenus 3HaHui» — www.pandia.ru JlocTyn cBOOOTHBIH.

5.5 IIporpammHoe obOecneyeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HHPOPMAUMOHHBbIE
CNPABOYHbIE CHCTEMBbI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHI

Tun nporpammuoro obecrieuenust | HammeHoBanue Cxema JUIEH3UPOBAHUS, PEIKUM JOCTYTIA
OmepaiyonHas cucTeMa Microsoft Windows | 11oanucka Enrollment for Education Solutions
(EES) no rocy1apCTBEHHOMY KOHTPaKTy
OducHbIll TakeT Microsoft Office Ne 3J1/19 ot 10.06.2019 .
Bbecnmatroe 110,
Mnreprer-Gpaysep Google Chrome http://www.google.com/intl/ru/policies/terms/

6 MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI

Y4eOHble ayIUTOPUN IS MPOBENCHUS 3aHATUN JICKITMOHHOTO THIIA, JJI IPOBEICHUS TPYIIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJbTallMd, TEKYHIEro KOHTPOJIS U MPOMEXYTOUHOHM arrectanuu. B ayauropun
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UMEETCSl MEPCOHAIBHBIM KOMIIBIOTEP C YCTAHOBJIECHHBIM JIMIEH3MOHHBIM MPOTrPaMMHBIM OOECIIEYEHHUEM U
MYJIBTUMEINITHOE 000pyI0BaHKE (ITPOCKTOP, SIKPaH, 3BYKOBBIC KOJIOHKH).

Jlns mpoBeeHus] MPaKTUYEeCKUX paboT mpeaHasHadeHa ayn. Ne 4-132. B ocHamieHue ayauTopuH
BXOAUT: ydeOHas MeOenb, KJacCHas JI0CKa, J1abopaTOpHOE YCTAaHOBKM (YCTAaHOBKA W3Y4YEHUs TEUCHMS
KHUJIKOCTH, YCTAaHOBKA JIEMOHCTpAIIMM 3aKOHA COXPAHEHUs YHEPTUHU, HACOCHAS YCTaHOBKA, OaKMU CIMBHEIE),

MAaKeETHhI, IIJIaKaThI.

[ToMerieHust A7l CaMOCTOSATENBHOW pabOThl OOYYAIOIIMXCSl OCHAIEHBI KOMIBIOTEPHON TEXHHUKOH,
nojkitoueHHoW k cetn «MHTepHeT», M obOecreyeHHMEM JOCTyNa B 3JEKTPOHHYIO HHGOPMAIMOHHO-
oOpa3zoBatenbHy0 cpeny OpcKoro ryMaHUTapHO-TEXHOIOTHUECKOTo HHCTUTYTA (punmana) OI'Y (aya. Ne 4-

307).

Bce MNEPCUUCIICHHBIC ayAUTOPUN OCHAUICHBI KOMIIJICKTaAMU yququCKOﬁ MGGGHI/I, TEXHNYCCKUMU
cpencTBamMu OOy4eHHUS, CITYKAIMMHU JIJIs TIPEACTABICHHUS yueOHOW HHpOpMaIiK O0IBIION ayTUTOPHUH.

HauMmeHoBaHne moMeleHus

MarepraibHOe-TEXHHUECKOe 00eCTIeYeHHE

VYyeOHbBIC ayIUTOPHUH:

- JUTsI TIPOBEICHUS 3aHSITUN JIEKITMOHHOTO THIIA,

- Ius  TPYNNOBBIX U HUHAUBUIYaTbHBIX
KOHCYJIbTAllUi;

- s TEKYIIero KOHTPOJSI M MPOMEXYTOUHOM
aTTecTaluu

VYueOHas MeOenb, KJTacCHas 10CKa, MyJIbTUMEIUHHOE
obopymoBaHue (MPOEKTOP, OSKpaH, TMEPCOHAIBHBIN
KOMITBIOTED HWJH HOYTOYK C BBIXOJJOM B CE€Th
«HTEpHET»)

VYyebnas ayIUTOPUS
MPAKTUYECKUX paboT

TSt MIPOBEACHUS

VYuebHast MeOenb, KiaccHas JI0CKa, J1abDOpaTOpHOE
YCTaHOBKI/I (yCTaHOBKa HBY‘{GHI/I}I TSUCHUSA KUAKOCTHU,
YCTAaHOBKA JICMOHCTpAIlMM 3aKOHA COXPaHCHHS
DHEPruM, HACOCHAs YCTAHOBKA, OaKkW CIHBHEIE),
MaKeTHI, I1aKaThl

[TomernieHnue st CaMOCTOSITENBHOM pabOTHI

VYyebHast meOenb, KOMIBIOTEPHI C BBIXOJIOM B CETh
«WuTepuer» u  olecreyeHneM  Joctyna B
DIIEKTPOHHYIO  HH(POPMAIIMOHHO-00pa30BaTEIHHYIO
cpeny OpcKOro TyMaHUTapHO-TEXHOJOTHYECKOIO
uHctutyta  (pmmmamna)  OI'Y,  mporpammnoe
o0ecrnieuyeHue

3aHITHU

Hns

MIPOBEACHUS

JICKIIMOHHOI'O

TUMA  HCHOJB3YIOTCS  ClleAyrome  Habopbl

JI€MOHCTPAIIMOHHOTO 000PYAOBaHUS U y4eOHO-HATIISAHbIE TOCOOUSI:

- IIJIaKaThI.
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