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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA IO JUCHUIIJIMHE (MOAYJI10), COOTHECEHHBIE C
HNJIAHUPYEMBIMHU PE3YJIIBTATAMUN OCBOEHUS OBPA3OBATEJIBHOU NPOT'PAMMBI

1.1.Ilesu ocBOEHHS IMCHMILIMHBI (MOXYJI51)

[{e/ib AUCHUIUTUHBI — TEOPETUYECKAS U TPAKTHIECKas MOArOTOBKA MH)KEHEPOB ITyTel COOOIIEHHUS 10 METOIaM TOJTyYESHUs, IEpeIadn U
MCIOJIB30BAHMS TEIJIOTHI;, (POPMUPOBAHKE Yy OOYUYAIOIIUXCS HAYYHOTO MBIIUICHUS, B YACTHOCTH MPAaBUIILHOTO MOHUMAHHUS TPAHUIL
NPUMEHAMOCTH Pa3IMYHBIX TEPMOJANHAMHUYCCKUX TIOHATHH, 3aKOHOB W YMCHHS OIICHHTH CTENEHb TOCTOBEPHOCTH pPE3yJbTATOB,
MOJyICHHBIX C TIOMOIIBIO OKCICPUMEHTANBHBIX HIH TEOPETHYCCKHX METOMOB HCCIIEHAOBaHMS; BBIPabOTKAa YMEHHs YIIPaBIIATH
TEITOBBIMH TIPOIIECCAMHU TIPH KOHCTPYHPOBAHUH TETUIOTEXHHYECKOTO 000PYIOBAHUS TS 06eCTIeIeH s ONITHMAITBHBIX €T0 TTapaMeTpPOB.
3a1a4aMu JUCIUIIMHEI SBISIETCS (OPMHUPOBAHKUE YMEHHUI U HABBIKOB IO CJIETYIOIIAM HAPABICHUAM HHKCHEPHOM JEATETBHOCTH:

- 3HAHME OCHOBHBIX MMOHSATHH, 3aKOHOB U MOJIENIEH TEPMOANHAMUKY U TEIIOMACCOOOMEHA;

- 3HAHWEC W YMCHHE HCIOJB30BaHUSA METOJOB TEOPETHUECKOTO M OKCICPUMEHTAIBLHOTO WCCICIOBAHUS B TEPMOIMHAMHKE |
TEIIOMacCcOOOMEHa;

- YMECHHE OIIEHMBATh YHCIICHHBIC MOPSIKK BEJTUYNH, XaPAKTEPHBIX JJIsI PA3IHYHBIX Pa3IeioB TEPMOIMHAMUKN U TETZIOMAacCOOOMEHa;

- YMCHUSI BBITIOJTHATH TEIUIOBBIE PACUYEThI U OKCIICPUMEHTAIBHO OTPEIEIATh XapaKTEPUCTHKH TETIOTEXHHIECKOTO 000pyI0BaHHS.

1.2 Komnerenuuu ody4arouierocs, gopmMupyemsbie B pe3y/bTaTe 0CBOCHHS JUCHUTIMHBI (MOTYJIs)

OIIK-13: BnajeHneM OCHOBaMHM pacyeTa M MPOSKTHPOBAHMS 3JIEMEHTOB U YCTPOUCTB Pa3iUYHbIX (PU3UUECKUX MPUHIIUIIOB ICHCTBHS

3HaTh:

YpoBenb 1  [0CHOBHBIC TOHATHS U 3aKOHBI TEPMOANHAMUKH, TEPMOANHAMUIECKHE TPOLECCHI M LIUKIIBI, OCHOBHBIC MMOHATHS U
(0a30BbIii) 3aKOHBI TEOPUH TEIUIOOOMEHA, BU/IbI TOILIMBA U OCHOBBI TOPEHUS, XOJIOMIBHYIO U KPUOT€HHYIO TEXHHUKY

ypOBeHL 2 CBA3U MCXKAY pa3JIMIHBIMU TEPMOAMHAMUYCCKUMU U TCIINIOTEXHUYCCKUMU MMOHATHUAMU U 3aKOHAMH, OCHOBHBIC
(HpOZ[BHHyTbIﬁ) MCTOAbI UBMCPCHHUA TCINIOTCXHUYCCKNUX BCJIMYNH

Ypogens 3 o0nacTv NpUMEHEHUsI TEPMOAMHAMUKY U TEIUIONIEPEIaun K MCCIIEIOBaHUIO SIBJICHHM, IPOLIECCOB B IPUPOAE U
(BbICOKMH)  |TEXHHKE; OCHOBHBIE 3aKOHOMEPHOCTH [UI pacdeTa ¥ MPOEKTHPOBAHUS 3JIEMEHTOB U YCTPOWUCTB pa3IMYHOIO
(U3MYECKOro MPUHIIUNA ACHCTBUS

YMmers:

Yposens 1 MIPUMEHSITh OCHOBHBIE 3aKOHBI TEPMOJMHAMUKH M TEOPUU TETLIOOOMEHA JIsl pEIICHUs MTPAKTUIECKHX 3a71ad,
(0a3oBblii) BBIIIOJIHATH TEPMOIMHAMUYECKUI aHAJIN3 TEINIOTEXHUUECKUX YCTPOMCTB

ypOBeHL 2 MPUMEHATH OCHOBHBIC 3aKOHBI TCPMOJUHAMUKU U TCOPHUU TermaooOMeHa JJIA aHaJIn3a U peHICHUA MPaKTUICCKUX
(leOZ[BHHyTbIﬁ) 3aa4, BBIIIOJIHATH CpaBHI/ITeJIBHBIﬁ TepMOHHHaMH‘IeCKI/Iﬁ aHAJIN3 TCINIOTEXHUYCCKUX YCTpOﬁCTB

Ypogens 3 pa3pabaThIBaTh U IpeyIaraTh IUaH MPOBEJCHUS TEPMOIMHAMUYECKOT0 aHAIN3a TEIJIOTEXHUYECKUX YCTPOKCTB,
(BBICOKHI) (hopMyIHPOBATH BHIBOJIBI, OLIEHUBATH COOTBETCTBHIE BEIBOJOB MOTYYCHHBIM JaHHBIM, OIICHUBATh HAYYHYIO U
MIPUKIIAJHYIO0 3HAYMMOCTh CBOEH pa3paboTKu

Baanern:

YpoBenb 1  |MeTonaMu QpU3NKO-MaTEMAaTHUECKOTO ONMMCAHUS (PU3NUECKUX SBICHUH U MPOLECCOB, ONPEACTSAIONINX MPUHIINIIBI
(0a30BbIii) paboThI pa3IMYHBIX TEXHHYECKUX YCTPOICTB, OCHOBAMH pacueTa U MPOSKTUPOBAHMSA JIEMEHTOB U yCTPOICTB
Pa3INYHBIX PU3MIECKUX TIPHHIUIIOB JEHCTBHS

Yposens 2 MeTo/aMH (PU3UKO-MaTEMaTHYeCKOTro OIMCaHMs IHPOKOTO Kiacca GU3MIECKUX SBICHUH W IPOLIECCOB,
(MPOABMHYTHI) |oNpenensronX IPUHIUITEI Pa0OTH Pa3INYHBIX TEXHUYECKUX YCTPOUCTB, OCHOBAMH pacueTa U MPOeKTUPOBAHUS
3JIEMEHTOB M YCTPONCTB PA3IMYHBIX (PU3NYECKUX MPHUHIMIIOB AEHCTBHUS, CIIOCOOHOCTHIO K IIPOBEACHHIO
9KCHEPUMEHTOB IO 33JaHHON METOJUKE U aHAIIN3Y PE3YIbTAaTOB C IPUBICYEHUEM COOTBETCTBYIOIETO
MaTEMAaTHYECKOTO anmnapara

Yposens 3 MeTo/IaMH (PU3UKO-MaTeMaTHIeCKOr0 ONMCaHUs ¥ MOAEINPOBAHMUS IIMPOKOTO KIIACCa TETUIOTEXHUYECKHX SBICHUH
(BbICOKMII)  |M MPOLIECCOB, ONPEACIAIOMNX MPUHIUIEI pAaOOTHI Pa3IMYHBIX TEXHUUECKUX YyCTPOICTB, OCHOBaMH pacueTa u
IIPOEKTUPOBAHUS 3JIEMEHTOB 1 YCTPOHCTB Pa3InuHbIX (PM3MUECKUX NPUHIUIIOB IEHCTBHS, TOTOBHOCTHIO K
IIPOBEACHUIO M3MEPEHUN 1 HAOII0JICHNH, COCTABIICHUIO ONMCaHUS MPOBOJUMBIX HCCIIEIOBAaHUH, TOITOTOBKE
JAHHBIX JUIS COCTABJIECHHUsI 0030pOB, OTYETOB U HAYYHBIX ITyOJIMKAINi

TIK-19: cnocoOHOCTBIO BBIIOJIHSTE PpacyeThbl TUIIOBLIX 3JIECMEHTOB TEXHOJOTHYCCKUX MAIIWH U IMOJABHUIKHOI'O COCTaBa Ha MPOYHOCTD,
KECTKOCTh H yCTOfI‘[PIBOCTB, OLCHUTh JUHAMHUYCCKHEC CHIIBI, ﬂCﬁCTByIOH.IPIC Ha JICTaJIn U Yy3JIbl IMOJABHKHOTO COCTaBa, q)OpMI/IpOBaTB
HOpMAaTHUBHBIC TpeﬁOBaHI/IH K IIOKa3aTcJIsIM 6630HaCHOCTI/I, BBIIIOJIHATL  paCUCTbl JMHAMHUKWA  IOJABMXXHOIO COCTaBa U
TepMOﬂI/IHaMI/I‘{eCKI/Iﬁ aHaJIU3 TCIIJIOTEXHUYCCKHUX YCTpoﬁCTB 1 Ky30BOB IOABHIXKHOI'O COCTaBa

3uarhn:

ypOBeHB 1 OCHOBHBIC ABJICHUA W 3aKOHBI TCPMOJMHAMUKH, TCILIO- U MaCCOO6MCHa, OCHOBHBIC €IMHUIIBI UBMCPCHUA (1)PI3PI‘ICCKI/IX
BCJIMYMH, 3aKOHBI IPCBpAIICHUSA SHEPrur B PA3JIWYHBIX TEPMOJUHAMHUYCCKUX IIpoHecCax, HNPUHIHII HeﬁCTBHﬂ n
YCTpOﬁCTBa TEII000MEHHBIX anmnaparoB, TCIUIOCHJIOBBIX YCTAHOBOK M JAPYIUX TEIJIOTEXHOJOTHYCCKUX yCTpOﬁCTB,
MNPpUMCEHACMBIX B OTpaCin




YpoBeHb 2 [O0CHOBHBIE SIBICHHS M 3aKOHBI TEPMOIMHAMUKH, TEIUIO- U MacCOOOMEHa, OCHOBHBIC €AMHUIIB M3MEPEHHUS (HDU3NIECKUX
BEJIMYMH, OCHOBHBIE METOABI W3MEPEHUS (U3NYECKUX BEIMYUH, 3aKOHBI NPEBPAIICHUS SHEPTHH B Pa3IHMIHBIX
TEPMOJMHAMHYCCKHUX IPOIIECCaX, B3aMMOCBSI3b OCHOBHBIX (DM3UYCCKUX MOHSATHH, MPUHIUI JCHCTBUS M YCTPOWCTBA
TEIUTOOOMEHHBIX aIlapaToB, TEIIOCHIOBBIX YCTAHOBOK M APYTUX TEIIOTEXHOJIOTHIECKUX YCTPOHCTB, MPIMEHSIEMBIX B
oTpaciu

YpoBeHb 3  |OCHOBHBIC SIBICHUS M 3aKOHBI TEPMOJHHAMHKH, TEIUIO- M MacCOOOMEHa, (hM3MUYECKHE BEIMYMHBI M KOHCTAHTBI, WX
OIpeZieJIeHHe, CMBICT W EeIUHMIBI MX M3MEPEHHH, OCHOBHBIE METOJbl M3MEPEHUS (PU3NYECKUX BEIUYUH, 3aKOHBI
MPEBPAIICHAS SHEPTHH B PA3INYHBIX TEPMOJUMHAMUYECKUX MPOIECCAX, B3aNMOCBSI3b OCHOBHBIX (DH3MYECKUX MOHITHH,
(yHIaMEHTaIbHBIC MOHATHS W TEOPUH TEPMOAWHAMHUKH M TEIIO-, MacCOOOMEHa, IMPUHIMI ACHCTBUS U yCTPOMCTBA
TEIJIOOOMEHHBIX alIapaToB, TEMJIOCHIOBBIX YCTAaHOBOK U JIPYTUX TEIUIOTEXHOJIOTUYECKUX YCTPOHCTB, IPUMEHIEMBIX B
0Tpaciu

Ymerb:

ypOBeHL 1 MPUMCHATH OCHOBHBIC 3aKOHBI TCPMOJMHAMUKN U TECOPHUU TermooOMeHa JJI peICHUA MPAaKTUICCKUX 3aJay,
BBIIIOJIHATH TepMOI[I/IHaMI/I‘{eCKI/If/i aHaJIn3 THUIIOBBIX 3JICMCHTOB TCXHOJIOTHYCCKUX MAIlIMH M IMIOABHKHOI'O COCTaBa,
BBITIOJIHATH TepMO,HI/IHaMI/I‘{eCKI/Iﬁ aHaJIU3 TCIJIOTCXHUYCCKUX YCTpOﬁCTB 1 Ky30BOB IIOABUKHOI'O COCTaBa

ypOBCHB 2 IIPUMEHATH OCHOBHBIC 3aKOHBI TCPMOJAWHAMUKN U TEOPUHN TermooOMeHa JUIL aHalIn3a U pEHICHUS NMPAaKTUICCKUX 3a1a4,
BBITIOJIHATH TepMO,HI/IHaMI/I‘{eCKI/Iﬁ aHaJIU3 TUIIOBBIX 3JICMCHTOB TCXHOJIOTHYCCKHUX MalllMH U IMMOJABHXKHOI'O COCTaBa,
BBITIOJIHATH TepMO,HI/IHaMI/I‘{eCKI/Iﬁ aHaJIU3 TCIINIOTCXHUYCCKHUX yCTpOﬁCTB 1 KY30BOB ITIOJIBUIKHOI'O COCTaBa

ypOBeHL 3 pa3pa6aTI)IBaTI> U npejiarath mjiaH nmpoBEACHUSA TCPMOJUHAMUYCCKOI0 aHaJIn3a TCINIOTEXHUYCCKUX yCTpOﬁCTB,
('bOpMyJII/IpOBaTB BBIBO/IbI, OIICHUBATH COOTBETCTBUEC BBHIBOJOB IIOJITYYCHHBIM JTaHHBIM, , BBIIIOJTHATH
TCpMOZ[I/IHaMI/I'leCKI/Iﬁ aHaJIu3 THIIOBBIX 3JICMCHTOB TCXHOJIOTUYCCKHUX MAIIWH U IIOABHUXKHOT'O COCTaBa, BBIIIOJTHATH
TepMOI[I/IHaMI/I‘IeCKI/Iﬁ aHaJIU3 TCIIJIOTCXHUYCCKHUX yCTpOﬁCTB 1 Ky30BOB IOABUXKHOI'O COCTaBa

Baanern:

YPOBCHB 1 METOAaMHM TCOPCTHYCCKOIO M  OKCICPUMCHTAJIBHOTO HCCJICAOBAHHWA B  TCIUIOTCXHHUKE, MCETOAAMU (1)I/I3I/IKO'
MaTeMaTHYCCKOI0 ONUCAHUSA TEIUIOTCXHMYCCKUX SBICHUU U IMPpOUECCOB, ONpEACIAIONUX MNTPUHIHIIBL pa60T1>1
Pa3JIMYHbIX TCXHUYICCKUX YCTPOﬁCTB, HaBbIKaMH BBITNIOJTHCHUA TCPMOJNHAMHUYICCKUX U TEIIOMAacCOOOMEHHBIX pacyeToB

YPOBCHB 2 METOAaMHM TCOPCTHYCCKOIO W  IKCICPUMCHTAJIBHOIO HCCICAOBAaHMSA B  TCIUIOTCXHHUKE, MCETOAaMU (1)I/ISI/IKO'
MAaTEMAaTHYCCKOTI'O OIMUCAaHUA HIMPOKOTO KijlacCa TCINIOTCXHUYCCKUX SIBIICHUM U IIPpOUECCOB, ONPEACTIAIOIINX MMPUHIUIIBI
pa6OTLI Pa3JIMYHbIX TEXHUYCCKUX yCTpOfICTB, HaBbIKaM# BBINIOJIHEHUA TEPMOJUHAMUYCCKUX U TEIIOMACCOOOMEHHBIX
pac4ueToB

VYpoBeHs 3 |MeTOIaMH TEOPETUYECKOr0 M OKCIHEPHUMEHTAIBHOTO HCCIIENOBAHUS B  TEIUIOTEXHHKE, METOAaMH (H3HKO-
MaTEeMaTHYECKOTO ONMCAHUS W MOJCIMPOBAHMUA IIHUPOKOTO KJIAacca TEIUIOTEXHHYECKUX SIBICHUH M MPOLECCOB,
ONpeNeNAoNMX  MNPUHIUIBI  pabOThl  Pa3IMYHBIX  TEXHHYECKUX  YCTPOMCTB,  HABBIKAMHM  BBIIOJHEHUS
TEPMOJMHAMUYECKIX M TEIUIOMACCOOOMEHHBIX pacdyeToB, METOJAMH OIEHKH M pacyeTa NPOCKTHPYEMBIX Y3JIOB U
arperaroB C y4eToM TpeOOBaHHH HaJeKHOCTH, TEXHOJIIOTMYHOCTH, 0€30IIACHOCTU M OXPaHbl OKPYKaIOLIEH Cpeibl

1.3. Pe3yabTaThl 00y4yeHHs 1O JUCHMILINHE (MOTYJIIO)

B pe3yabraTe 0CBOCHMA AUCHUILIMHBI 00yYaIOLIMIiCS 10JI5KEH:

3HaThb:

OCHOBHBIC 3aKOHbI TCPMOJAWHAMUKHU, TCIJIO- H MaCCOO6MeHa, 3aKOHBI TIPEBpAIICHUSA DHEPrurM B Pa3IMYHBIX TEPMOJUHAMUYCCKUX
npoueccax, TMPUHIUATT IencTBUsS )51 yCTpOf/'ICTBa TEI000MEHHBIX arnmnaparos, TCIUJIOCUJIOBBIX ~ YCTAHOBOK W APYTrux
TCIIOTEXHOJIOIMYCCKUX yc’[‘pOfICTB, MNPpUMCHACMBIX B OTpACId

YMern:

pemarb TCEOPCTHUYUCCKUC 3aJiavu, HCHOJIb3yd OCHOBHBIC 3daKOHbI TCPMOAWMHAMHUKH U TCIUIO- U MaCCOO6MeHa, BBITIOJIHATH
TepMOJZ[I/IHaMI/IIIeCKI/Iﬁ AaHaAJIN3 TCIIJIOTCXHUYCCKHUX yCTpOﬁCTB

Baanern:

METOAAMU TEPMOJUHAMUYICCKOT'0 aHaJIn3a TCIINIOTEXHUYCCKUX yCTpOﬁCTB 1 KY30BOB IIOABUXXHOI'O COCTaBa

2. MECTO JUCHUIIJIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

nncullf:)[iuﬂu HaumeHoBaHHE THCHUTIIHHBI Kouzzﬁzsxf&if;“x
2.1 OcBanBaemasi JUCIUILTINHA
b1.5.20 |TepMoz[uHaMmca u Tenonepenaaya (TATII) |O]'[R'-13; MK-19
2.2 TIpenmecTBYIONIHE JUCIUTIIHHBI
Bb1.B.10 |(I)n3m<a |OHK-1; OIIK-2; OIIK-3
2.3 OcBauBaemMble NApPALIeIbHO TUCIUNITHHBI
b1.B.19 DJIEKTPOTEXHHUKA U 3JIeKTPOHUKA OIIK-9; OITK-13
b1.B./1B.02.01 ['uapaB/iuMKa ¥ rUAPONPUBOJL OIIK-13, IIK2
2.4 Tlocaenyronue TUCHUITMHBI
b1.b.23 ConpoTuBjieHne MaTEePUAJIOB OIIK-7; OIIK-12; IK-13; IIK-
19




OBYYAIOIINXCS

3. OFBEM JUCHUIIJIMHBI MOAYJIA) B BAYETHBIX EJMHUTIAX C YKASAHUEM KOJIMYECTBA
AKATEMHUYECKHX YACOB, BBIIEJJEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCAH C
HNPEINNOJABATEJIEM (I1I0 BUJAM YUEBHBIX 3AHATHN) H HA CAMOCTOSTEJIBHYIO PABOTY

3.1 O0beM TUCHUNIUHBI (MOAYJIsT)

33ET

3.2 Pacnpenenenune akaJieMM4eCKHX YacOB 10 ceMecTpaM (171s odo)/kypcam( A 3¢0) U BUAAM y4eOHBIX 3aHATHI

Ne cemecTpa (17151 0o) / kypea ( a7 3¢o)

Bua 3anaruit 1 2 3 4 5 6 HUrtoro
yniu PIL yiu PIL yiu PILA yniu PIIJ yniu PIIJ v PII v PIIJ
KonrakrHast padora: 12,65 | 12,65 12,65 | 12,65
Jlekyuu 4 4 4 4
JlabopamopHule 4 4 4 4
Ilpakmuueckue 4 4 4 4
Koncynemayuu 0,65 | 0,65 0,65 | 0,65
Huo.paboma
Kontpoas 4 4 4 4
Cam. pa6ora 91,35 | 91,35 91,351 91,35
UTOIo 108 | 108 108 | 108
3.3. ®opMBbI KOHTPOJISA H BUABI CAMOCTOATEIbHOMH Pa0doThI 00y4arolerocs
®opma KOHTPOIS Cemectp HopMbI BpeMeHH Ha caMOCTOSATEIbHYI0 padoTy 00y4aromerocs
Bun paboter Hopwmsl Bpemenu, uac
IloaroroBka k neKUUsAM 0,5 yaca Ha 1 yac ayTUTOPHBIX 3aHATUIH
JK3aMeH [MoaroroBka K MpakTHYECKUM/ 1 yac Ha 1 4ac ayAUTOPHBIX 3aHATHH
71a00PATOPHBIM 3aHATHIM
3auer 2 [onroroBka k 3auery 9 gacoB (0¢o)

Kypcosoii npoexr BrinonHeHne KypcoBoro mpoekra 72 gaca
KypcoBas padora Brimonzenue KkypcoBoii paboThl 36 yacos
Konrpoasnas padora|2 BrimonHeHIe KOHTPOIBHOI PaboTHI 9 gacoB
PTP Brimonuenne PI'P 18 gacos
Pedepat/acce Brmonaenne pedepara/scce 9 yacoB
4. COAEP KAHME JUCHUIIVIMHBI MOAYJIsA), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3IEJIAM)
C YKA3AHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB U BUJ1OB
YYEBHBIX 3AHSTHI
Kon Bun |[Cemectp| K-BO ‘acer B .
HaumeHoBaHuUe pa3aesioB U TeM Komnerenuuu | Jluteparypa | MHTepaKTHBHOIM
3aHATHA 3aHATHA | / Kype |ak.yacos
¢opme
K-Bo ®opma
aK.4acoB |3aHATHS
Pa3gen 1. OCHOBBI
TEPMOJINHAMHUKHN
1.1 OCHOBHEIE TTOHATHS U OINpeCaCICHUA 1712 013
TEPMOIUHAMUKH. TepMOIII/IHaMI/I‘IGCKaSI 1.4 J11.5 2.1
cucrema. [lapameTpsl cocTostHUS. Cp. 2 7,35 OIIK-13 TIK-19
2271237124
YPaBHeHI/IC COCTOSHHA UACAJIBHOTO rasa.
J2.5J12.6
I"azoBble cMecH. TerIoeMKOCTb.
1.2 Omnpexenenye napaMeTpoB
HACBILIIEHHOTO BOJSIHOTO Mapa.
umu
Onpe/:[eneHI/Ie TIOBEPXHOCTHOI'O
HATAXKCHUA BOJBI B JHAIIa30HC
TeMITeparyp. JI1.1J11.2 J11.3
unu JI1.4 J11.5 J12.1
BS3KOCTB )KHUJIKOCTH B THaIla30HE JIa0. 2 2 OIIK-13 IIK-19 | J12.2 123 712.4
TeMIIEpaTyp. M2 M3
uiau
Onpe/:[eneHI/Ie TEMJIONPOBOAHOCTH
BO3/yXa.
umu
Omnpenernenne ko3 unueHTa
TCIJIOBOI'O U3JIYUCHUS TBEPAOIrO TEJIA.
1.3 DHepreTuka TepMOJUHAMUYECKON Jlek. 2 2 OIIK-13 TIK-19 | JI1.1 JI1.2 JI1.3 2 IIpobnem-




cucTeMbl. B3anMoselicTBie CHCTEMBI © JI1.4 J11.5 J12.1 Hasi
OKpyxaromiei cpenoit. Ilepsoe Hauano J2.2J12.3 J12.4 JIeKuus
TepMoAuMHaMuKu. TepMoauHaMudyeckue JI2.5J12.6

npouecchl. [lonuTponHsle mporecchl.

14 DHepreTHka TepMOAMHAMUYECKON JI1.1J11.2 J11.3
cucremsl. IlepBoe Havano JI1.4 J11.5 J12.1
TCpMOL[I/IHaMII;KI/I. TepMonunamuueckue IIp. 2 OIIK-13 IIK-19 JI22J123J12.4
MPOLECCHI. J12.5

1.5 Bropoe nHagano repmonuHaMuky. Lk 1.1 7112 JT1.3
Kapno. Teopema Kapno. ITonstue 1.4 11,5 121
SHTponuu. MI3MeHeHue >HTpoInu raza B Cp. 10 OIIK-13 TIK-19 ’ ' ’
TEePMOAMHAMUYECKHX Tpoleccax. 1-S 2.2 J12.3 JI2.4

J12.5 J12.6
JIarpaMMEL.

1.6 L{MKITBI SHEPTEeTHYECKUX YCTAHOBOK. JI1.1J11.2J11.3
N3ob6pakenus ukioB B p-V u T-S JI1.4 J11.5 J12.1
nuarpammax. TepMoIuHaMuKa MOTOKOB. Cp. 10 OTIK-13 TTK-19 J2.2J12.3 J12.4

JI2.5 J12.6

1.7 PeanbHrle rassl u napsl. BogsHoit nap. JI1.1J11.2 J11.3
i-S nuarpamma BOISHOrO Napa. BiiaxkHblil JI1.4 J11.5 J12.1
BO31yX. I;(I/IMI/I‘ICCKH.SI TepMOZI/IHaMI/IKa. Cp. 10 OIIK-13 IIK-19 JI2.2 J12.3 J12.4

JI2.5 J12.6
Pa3zpen 2. OCHOBBI TEILJIO-
MACCOOBMEHA

2.1 Teopus Terooomena. Busr JI1.1J11.2 J11.3
TermooOMeHa. TemIonpoBOIHOCTE. JI1.4 J11.5 J12.1
VYpasuenne Oypse. I[I/II()I)(I)epGHLII/IaJ'IBHOC Jlex. 2 OTIK-13 TK-19 JI2.2712.3 124
YpaBHEHHE TETIONPOBOJHOCTH. JI2.5J12.6

2.2 OCHOBHOH 3aKOH TEIUIONPOBOTHOCTH.

CTauHovHapHa;{ TCl}J’IOIipOBOZ[HOCTL o 11112 7113

TUIOCKOH OJTHOCTIOMHON M MHOTOCIIOHHOM Ananmms
CTEHOK IIPU IPaHUYHBIX ycnoBusx I poxa. Tip. 2 OIK-13 TIK-19 ﬁ;; ﬁé; ﬁ;i KOHKDET -
CranuoHapHas TEIUIOPOBOIHOCT HBIX
UMWIHHAPUYIECKON OJTHOCTIOWHOM U 125 cuTyaunui
MHOTOCJIOWHOM CTEHOK IIPU I'PaHUYHBIX

ycnoBusx I pona.

2.3 OmnpejeneHre TemIonpOBOAHOCTH
TBEP/IBIX MaTEPHAIOB METOIO0M
TUTACTHHBI.
unu

HccenenoBanue mpomecca TeIUIOOTaYH
HpH CBOOOTHOM KOHBEKIIUH B0
BEPTHKAILHOTO LIMINHIPHYECKON
MOBEPXHOCTH METOJJOM UMUTAI[HOHHOTO
Moﬂe‘;npOBaHm A . T2 113
Ll JI1.4 J11.5 J12.1
JIab. 2 OIIK-13 IIK-19 | J12.2 J12.3 J12.4
HUccnenoBanue ko3 durmenTa
U3ITy9YeHHs 3IEKTPOIIPOBOISIINX M2 M3
MaTepHaIoB KaIOPHUMETPUIECKUM
METOJIOM IPH UMUTAIL[MOHHOM
MOZEINPOBAHNH TPOIEcca TEII000MeHa.
unu
HccnenoBanue npouecca aanabaTHOro
HCTEUEHUsS Ta3a depe3 CyKaromeecs
COIUIO NPH MMHUTAIIMOHHOM
MOJEIUPOBAHUHL.

2.4 Konseknyst. KOHBEKTUBHBIN

ternoodMeH. JuddepeHnnanbabie J1.1J11.2J11.3

aBHEHUS] KOHBEKTHBHOTO JI1.4 J11.5 J12.1
zzrmoofiMeHaA Teopus momoOusL. Cp. 10 OTK-13 TTK-19 J2.2J12.3 J12.4
Kpurepun momodust. Termooe JI2.5J12.6
M3JIyUCHHE.

25 Temnonepenaya. aTeHCHDUKATHS J1.1J11.2J11.3
TermoooMeHa. OCHOBBI TEIIIO-, JI1.4 J11.5 J12.1
MaccooOMeHa, TEIIOMacCOOOMEHHBIE Cp. 14 OTIK-13 TTK-19 JI22 7123 J12.4
YCTpOMCTBA. JI2.5J12.6
Pa3pen 3. TOIIJIMBO U OCHOBBI
I'OPEHUS, OXPAHA
OKPYKAIOIIEN CPEJIbI

3.1 TommuBo. Buasr Tommsa. OCHOBBI JI1.1 J11.2 J11.3
ropenus. [IpuMenenue TemioTs! B Cp. 1 OTIK-13 TTK-19 JI1.4 J11.5 J12.1




OTpaciu. J2.2J12.3 J12.4
JI2.5712.6
Paznen 4. IOATI'OTOBKA K
3AHATUAM
4.1 IToaroroBka K JEKIIHUSIM. JI1.1 J11.2 JI1.3
JI1.4J11.5J12.1
Cp. OMK-13TIK-19 | 115 5 12,3 J12.4
J12.5 J12.6 M1
4.2 [ToaroroBka K NpakTUYECKUM JI1.1 J11.2 J11.3
3aHATHUSM. JI1.4 J11.5 J12.1
Cp. OMK-13TIK-19 1 15 5 1123 2.4
J12.5Ml1
4.3 [MonroroBka K 1a00paTOPHEIM pabOTaM. JIT.1JI1.2 J11.3
JI1.4 J11.5 J12.1
Cp. OMRK-I3TIK-19 1 755 1103 124
M1 M2 M3
4.4 IToaroToBka ¥ BEITIOJIHEHHE JI1.1 J11.2 J11.3
KOHTPOJBEHOH PaboTHL. JI1.4 JI1.5 J12.1
Cp. 2 9 OIIK-13T1K-19 |J12.2J12.3 112.4
JI2.5 J12.6 M1
M4

5. ®OHJ] OLLEHOYHBIX CPEJACTB JJIsI IPOBEJEHNS IPOMEJKY TOUHOM ATTECTALIMY OBYUYAIOLIUXCS
1O JUCUUTLITAHE (MOJYJIIO)

5.1. Ilepeyennb KoMIeTeHIUI ¢ YKa3aHHeM 3TanoB UX (popMuUpoOBaHus B polecce OCBOCHUs 00pa3oBaTeJbHOI MPOrpaMMbl

OCHOBHBIMH JTanmamMu (OpMHUpPOBaHHA KOMIIETCHIIMA B paMKax IUCIHIDIMHBI BBICTYIAaeT IOCIEIOBATEIFHOE HW3yUCHHE
COJIep)KaTeIbHO CBA3AHHBIX MEXAY cO00M pa3faenoB (TeM yueOHBIX 3aHITHI ), KOTOpPbIE OTPAXKEHHI B pasnene 4.

MaTpuia OlleHKH Pe3yJIbTATOB 00y4eHMsI 110 THCIHILIHHE

Kon IlnanupyemMsblie pe3yJbTaThl
KOMIIeTeHI| 0o0yueHus (moka3zareu OueHouyHble cpeAcTBA/(POpMBI KOHTPOJIS
17071 OLlEHMBAHUSI KOMIIETEHIHI1)
Onpoc o | TecroBoe | Otuer no Joxman Oruer no
TEOpHU 3amanue | maboparop- npakTudeck | Kontpos- Jauer
HBIM uM pabotam | Hast paboTta
paboram
OIIK-13 [3Haer + + "
yMmeer + + +
BJIaJeeT + +
IIK-19 |3Haer + + "
ymeer + + + +
BJIaJeeT + + +

5.2 Onucanue noxka3areseii 1 KpuTepHeB OLEHUBAHUS KOMIIETEHIMA HA PA3JIMYHBIX 3Tanax ux GopMupoBaHus, ONUCAHUE
IIKAJI OlleHHBAHUSA

KPUTEPUU ®OPMUPOBAHMUSA ONEHOK 11O TEKYINEMY KOHTPOJIIO (OITPOC I10 TEOPUN)

«O1augaHo» (5 6amIoB) — MOMYYarOT 00YyYaromMecs C MPaBUJIBHBIM KOJMYECTBOM OTBETOB Ha 3aaBacMble BONPOCH — HE
MeHee 95% ot ob1iero o0bEMa 3a1aHHBIX BOTIPOCOB.

«Xopomuo» (4 6amna) — MOIy4aroT 00ydJaroIrecs C PaBUIBHBIM KOJIMYECTBOM OTBETOB HA 33/1aBacMbIe BOIIPOCHI — HE MEHEe
75% ot obuero 06pEMa 3aJaHHBIX BOIIPOCOB.

«YnoBiaerBopuTeabHO» (3 Oauia) — MONTydYaroT OOydaromyecss C TPaBHIBHBIM KOJMYECTBOM OTBETOB Ha 3a/1aBacMble
BoMpockl — He MeHee 50% oT ob1m1ero 00pEMa 3aJaHHBIX BOIIPOCOB.

«HeynosaerBoputeabHo» (0 6anoB) - MoIy4a0T 00y4yaromuecs ¢ IpaBUIbHBIM KOJTHYECTBOM OTBETOB Ha 33aJaBacMble
Borpockl — MeHee 50% oT o0rero o0bEMa 3aJaHHBIX BOIPOCOB.

KPUTEPUU ®OPMHUPOBAHHW S OIIEHOK IO BBIIIOJTHEHHUIO TECTOBBIX 3AJTAHUI

«OTandnHo» (5 6a1I0B) — MOJTy4YaroT 00yYarouIuecsl ¢ MPaBWILHBIM KOJIMYECTBOM OTBETOB Ha TecToBhIe Bompochl — 100 —
90% ot 0bmiero 00bEMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.

«Xopomuio» (4 6ara) — MOAYY4ar0T 00YJArOIINECS C TPABHIbHBIM KOJHYECTBOM OTBETOB Ha TECTOBBIC BOMPockl — 89 — 70% ot
o01miero 00bEéMa 3aaHHBIX TECTOBBIX BOIIPOCOB.

«YI0BJIETBOPUTEIBLHO» (3 Oaia) — MoMy4aroT 00yJaronyecs ¢ MPaBWIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCKHI —
69 — 40% ot obwero 06bEMa 3aJaHHBIX TECTOBBIX BOIPOCOB.

«HeynoBaersoputeabHo» (0 6amioB) - MOTy4daroT OOydYaroUIHecs C MPAaBUIBHBIM KOJIWYECTBOM OTBETOB Ha TECTOBBIC
BoOIpockl — MeHee 39% ot ob1iero o0bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

KPAUTEPUU ®OPMUPOBAHMS OIIEHOK 110 3AIIATE JIABOPATOPHOM PABOTBI

«3a4TeHo» TONydJaloT OOyJYaloOIIUecs, BBIMOJHUBIINE BCe (PHU3MUECKHE H3MEPEHUS B COOTBETCTBHE C TpPEOOBAHUSIMU
J1a00paTOPHOI pabOTHI, MPABHIHHO BBHIMTOJHHUBIINE BCE HEOOXOIUMBIC PACUEThl O 00PadOTKE PE3yIIETATOB U3MEPEHHUI B COOTBETCTBHE




¢ TpeboBaHWAMH JTa0OpaTOpHOW pPabOTH, O(GOPMHBIIHE OTYET O BBINOJHEHWH JIA0OPATOPHOW pPabOTBI B COOTBETCTBUU C
MPEABSBISEMBIMU TPEOOBAHUSAMH, B KOTOPOM TPE/ICTABICHBI BCE Pe3yJIbTaThl H3MEPEHHUH, ClieNlaHbl Bce HEOOXOAMMbIe pacdeThl 0e3
apupMeTHYecKuX OIMOOK, clesaHbl 00O0OIIaroNIe BBIBOJBI, a TAaKKE I'paMOTHO oTBeTHBHIME Ha 60% u Oojee TEOpeTHYECKHX
BOIIPOCOB IIPETIoIaBaTesl 10 TeMe JTaHHOW J1abopaToOpHOM paboThI.

«He 3a4TeHO» MOJYy4alOT 00ydarolluecs, He BBIIOJHUBIINE Bce (DU3UUECKHE M3MEPEHHs B COOTBETCTBHE C TPEOOBAaHUSIMU
nabopaTtopHoi paboThl, MO0 HE BBIMOJHMUBIINE MPAaBHILHO BCE HEOOXOIMMBIE pacdeThl 1O 00pabOTKe pe3ylbTaTOB M3MEPECHUU B
COOTBETCTBHE C TPEOOBAaHMSAMH JaOOpaTOpHOW paboThl, JIMOO He OGOPMHUBIIME OTYET O BBINOJHEHWH J1A0OPaTOPHOH pPabOTHI B
COOTBETCTBHH C NPEIABABIIEMBIMH TPeOOBaHUAMHY, TNO0 HE oTBeTHBIINE Ha 60% 1 O0ee TEOPETHUECKUX BOIPOCOB MPETIOJABATENS 110
TeMe TaHHOI 1abopaTOpHOH PabOTHL

KPUTEPUU ®OPMUPOBAHUSA OHEHOK 11O IPAKTUYECKUM PABOTAM

«O1anyno» (5 OamwioB) — oOydarommuiics Mmokasan TIyOOKWe 3HAaHWS MaTepuaja IO IOCTAaBICHHBIM BOIPOCaM, TPaMOTHO,
JIOTUYHO €T0 U3JIaraeT, CTPYKTYPUPOBAJT U JIETAIN3UPOBaI HHPOPMAIIHUIO.

«Xopomo» (4 6amma) — oOydarommuiicss TBEpHO 3HAET MaTepHal, TPaMOTHO €ro H3JIaraer, He IOMYyCKaeT CYIIeCTBEHHBIX
HETOYHOCTEH B OTBET Ha BOIIPOCHI.

«YI0BJIETBOPUTENBHO» (3 Oamna) — oOyJaronIuiicss IMeeT 3HAHUS OCHOBHOTO MaTepHaa 10 IMOCTAaBJICHHBIM BOIIpOCaM, HO HE
YCBOWII €T0 JeTajield, J0IyCcKaeT OTACIbHbIE HETOYHOCTH.

«HeynosiersopureabHo» (0 OautoB) — 0OydaroUMiicsl JOMycKaeT rpyOble OMIMOKKM B OTBETE€ Ha IIOCTaBJICHHBIE BOIIPOCHI,
JEMOHCTPHPYET OTCYTCTBHE HEOOXOAUMON HH(POPMAIUH B IIPE3CHTALIUHL.

KPUTEPUU ®OPMUPOBAHUSA ONEHOK 110 IPEJCABJIEHHOMY JOKJIALY

«Otanyno» (5 OamioB) — oOydaroluiics mokasan riyOOKWe 3HAHWS MaTepHaya M0 MOCTABJICHHBIM BOIPOCaM, IPaMOTHO,
JIOTHYHO €r0 W3J1araeT, CTPYKTYPUPOBAJ U IeTaIU3UPOBal HHPOPMAIHIO, HHPOpMalKs MPECTaBIeHa B IepepadoTaHHOM BHJIE.

«Xopomo» (4 Oamra) — oOyJaromuiics TBEpAO 3HAECT MaTepual, 'PaMOTHO €r0 M3JaraeT, He JOIYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBET Ha BOIPOCHI, MPEACTABISIET HATIAHBIA MaTepHall, TOMOTAIONIMH CITyIIATEeNsIM 3allOMHUTh OCHOBHBIC ITYHKTBI
BBICTYIUICHHSI.

«YI0OBJIETBOPUTENBLHO» (3 0auia) — 0OydYaIOIIMIACS MMEET 3HAHUS OCHOBHOTO MaTepHualia IO IIOCTABICHHBIM BOMPOCAM, HO
HE YCBOWJI €r0 JeTaleii, OIMyCKaeT OTACIbHbIE HETOYHOCTH.

«HeynosserBopureabHo» (0 0aoB) — 0Oy4aroIMiACs JOIycKaeT rpyOble OUIMOKM B OTBETE Ha MOCTABJIEHHBIE BOIPOCHI,
JIEMOHCTPUPYET OTCYTCTBHE HEOOXOMUMON HH(POPMAITUH B MTPE3CHTAIMH.

KPUTEPUHA ®OPMHUPOBAHUS OIIEHOK IO PA3BOPY KOHKPETHBIX CUTY AU

«OT1au4uHo» (5 0aIOB) — CTYAEHT PAacCMATPUBAET CHTYAaIMIO Ha OCHOBE IEJIOCTHOTO MOAXOAA M NMPUIMHHO-CIIEICTBEHHbBIX
cBs13ei. DPPEKTUBHO pacro3HAET KIIOUEBBIE MIPOOJIEMBI U OTIPEEISET BO3MOKHBIE IPUYNHBI HX BO3SHUKHOBEHHS.

«Xopomo» (4 6amna) — CTYACHT JEMOHCTPHPYET BBHICOKYIO TOTPEOHOCTh B TOCTHKEHUH ycrexa. OmnpenenseT IiaBHyIO elb
U TIOJILIETIH, HO HE YMEET PACCTABIATH IPHOPHUTETHI.

«YnoBjeTBOpPHUTEIbHO» (3 Oa/mia) — CTYASHT HaXOOUT CBA3U MEXIY JaHHBIMH, HO HE CIIOCOOEH 0000LIaTh PasHOPOAHYIO
nH(opManuio 1 Ha €€ OCHOBE NpeyIaraTh PEIeHHs IIOCTABICHHBIX 3a7ad.

«HeynoBaersoputeabHo» (0 OamaoB) — CTyIEHT HE MOXKET YCTAHOBMUTH JUII ceOd M IPYTruUX HampaBleHHE U ITOPSIOK
JIeWCTBUN, HEOOXOANMBIC JUIS IOCTHXKCHUS LISITH.

KPUTEPUU ®OPMHUPOBAHMSA OLIEHOK 110 BBIIIOJTHEHNIO CAMOCTOSATEJIBHBIX KOHTPOJIBHBIX PABOT

«OTanaHo» (5 6amIoB) — cTaBUTCS 32 paboTy, BHIIIOIHESHHYIO TIOJTHOCTEIO 0€3 OIMOOK ¥ HEOYETOB.

«Xopouo» (4 6ama) — craBuTcs 3a pabOTY, BHIIIOJHEHHYIO MOJHOCTHIO, HO NIPU HAJIMYUK B Heil He OoJiee 0AHOM HerpyOoi
OIIMOKH 1 OTHOTO HEZ0UeTa, He 0oJIee TPeX HeOYETOB.

«YnoBiaerBopuTeabHo» (3 0amia) — cTaBUTCS 3a paboTy, €ciaM OOy4arolMICs NMPaBHJIBHO BBIOJIHWI HEe MeHee 2/3 Bceil
paboTHI WK IOMYCTII He Ooiiee OJHOM Tpy0oi OIMOKH U JBYX HEIOUYETOB, HE Ooliee OHOM rpy0oil W ogHOM HerpyOoil omuoOKw, He
6oJee Tpex HETrpyObIX OMIMOOK, OTHON HETpy0oil OIMOKM U ABYX HEIOYETOB.

«HeynosiersopureabHo» (0 6anioB) — craBUTCS 3a paboTy, €CIM YHCIIO OMIMOOK M HEIOYETOB IPEBBICHIIO HOPMY IS
OIICHKH 3 WJIM TIPAaBIIILHO BBHIITOJIHEHO MeHee 2/3 Bcell paboTHI.

Buns! ommbok:

- rpyOble OmMMOKM: HE3HAHWE OCHOBHBIX MOHSATHH, NpaBWi, (GOpMyJ; HE3HAHHWE NPHEMOB pelIeHHs (U3MYECKUX 337ad;
OLIMOKH, TTOKa3bIBAIOIIUE HETIPABUILHOE TOHUMAHHUE YCIOBHS IPEI0KEHHOTO 3a/1aHHSI.

- HerpyOble OIMOKN: HETOYHOCTH (POPMYITHPOBOK, OIIPEAEICHUH; HEpalMOHAIBHBIH BBIOOD X0/1a PELIEHHS.

- HEJIOUEThI: Hepal[OHAIbHbIC IPHEMBbI PELICHUs 3a/1a4; apUpMeTHIeCKUe OMINOKK B BEIYMCICHUSIX, €CIIM 3T OUIMOKH rpy0o
HE MCKa)XaIOT PEaJIbHOCTh MOJIYYEHHOTO pe3yibTara; OTAEIbHbIE OIPEITHOCTH B ()OPMYJIMPOBKE BBIBOIOB IO PE3YJIbTaTaM peIICHHS;
HEOpPEX)HOE BHITIOTHEHHE 3a/IaHuSI.

KPUTEPUU ®OPMHUPOBAHMS OIIEHOK 11O U'TOTOBOMY KOHTPOJIIO B PAMKAX ITPOMEXXYTOYHOM
ATTECTAIINU B ®OPME 3AYETA

«3a4YTeHo»» - O0YyJaroUIMiCS JIEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3/leioB NMPOrpaMMBI H3ydaeMOro Kypca: ero 0a30BBIX
MOHATHH W (QyHIAMEHTAIBHBIX NMPOOJIeM; MPHOOpPeET HEOOXOIMMbIE YMEHUSI U HaBBIKH, OCBOMJI BOIIPOCHI ITPAKTHYECKOTO NPUMEHEHUS
MIOJyYCHHBIX 3HAHUH, HE IOMyCTHI (aKTHUECKHUX OIMMOOK IPH OTBETE, JOCTATOYHO IIOCIEIOBATEIBHO M JIOTHYHO H3JIaraeT
TEOPETHUYECKHUI MaTepHaJ, JOMyCKas JINIIb He3HAUYNTENIbHBIE HAPYIICHNS TOCIEJ0BATEIEHOCTH H3JIOKECHNUS M HEKOTOPHIE HETOYHOCTH.




«He 3a4TeHO0» - BBHICTABIACTCSA B TOM Ci1ydae, Koraa CTyACHT ACMOHCTPUPYECT (bpal"MeHTapHLIe 3HaHUS OCHOBHBIX pa3/ciioB
nporpaMmbl  U3y4aeMoro Kypca: €ro 0a30BBIX IOHATHH U (l)yHﬂaMeHTaJ'ILHLIX l'[p06J'I€M. v OK3aMCHYCMOTI'O ci1abo BbIpaK€Ha
CIIOCOOHOCTH K CaMOCTOATCIIbHOMY aHAJIUTUYCCKOMY MBINUICHUIO, UMCHOTCA 3aTPyAHCHUSA B H3JIOKCHHU MaTcpuajia, OTCYTCTBYIOT
HeO6XO,Z[I/IMBIC YMEHHA W HABBIKH, OOITYIICHBI pr6I>Ie OIIMOKU W HE3HAHUE TCPMHUHOJIOTHH, OTKA3 OTBEYATHh HA OOIIOJTHUTCIBHBIC
BOIIPOCHI, 3BHAHUEC KOTOPBIX HCO6XO,Z[I/IMO JJIA TIOJTYUYCHUA TIOJIOXKUTEIIFHOM OIICHKH.

5.3 TunoBkIe KOHTPOJIBHBIC 3a1aHUS WJIH UHbIC MaTE€PHAJbI, HeOﬁXOlII/leIe JJIsE ONCHKH 3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB " (I/IJIH)
ONbITA 1€ATECJIbHOCTH, XaPAKTCPU3YIOIIUX ITAIIbI (l)OpMPIpOBaHl/Iﬂ KOMHeTeHIIHﬁ
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41.

42,
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

IMEPEYEHDb BOITPOCOB K 3AYETY
OcHoBHbIE NOHATHA TepMoauHaMuKu. Y pasHeHne MKT, ypaBHeHHE COCTOSHUSL.
[TapameTpsl cocTOSHUS.
3aKOHBI HACABHBIX Ta30B.
Cmecu naeanbHbIX ra30B. CHIOCOOBI 3a1aHUsI CMECH.
DHepreTrKa TepPMOJHHAMHIECKON CHCTEMBI.
TennoeMKoCTh. 3aBUCHMOCTh TETNIOEMKOCTH OT TEMIIEPATYPBI.
TepMonuHaMu4eckue IpOLECCHI.
[TonutponHelii mpouecc. YpaBHEHUE NOIUTPOIHOTO IpoLiECca.
IlepBoe 1 BTOpOE Hayala TEPMOAUHAMHKH.
YpaBHEeHHEe PHEPTUU ra30BOro Ipouecca.
OHrtanenus. MI3MeHeHne SHTaIbINN B TEPMOANHAMUYECKHUX MPOIIECCAX.
OHTponus. MI3MeHeHne SHTPONNH B TEPMOANHAMUYECKHX MTPOIIECCAX.
Tepmogunamuueckue nukibl. Tepmudeckuit KITJ[ nukina.
Huxn Kapnao. Tepmuaeckuit KIT/] mukima Kapro. HeoOpaTtumerii iiukn Kapao.
Oopartssrii ki Kapao.
Teopema Kapho.
Tedenue ra3oB 3akoH oOparmeHus Bo3aelicTBus. Comuia, Tuddy30psl.
OmnpeneneHne CKOPOCTH UCTEUEHHS Ta3a U3 comna. Kpurudeckue nmapaMeTpsl.
Onpenenenne paboThl HIEATBHOTO OJJHOCTYIEHYATOr0 KOMIIpECCopa.
MHoroctyneH4aTblii KOMIIpeccop.
PeanpHbIil KOMOpPECCOp.
Iukiiel fBUraTencii BHyTPEHHETO CrOPaHUsl.
uknas! nBUTraTenell BHEIIHETO NOABOJA TEILIOTHL.
PerenepaTtuBHbIE LIUKIIBL
Peanbhble rasel YpaBuenue Ban-/lep-Baanbca.
Bopasnoii nap. I-S nuarpamma BonsHOro napa.
Bnaxxusiit Bo3ayx. I[-d amarpamma BIa>KHOTO BO3IyXa.
Xumuueckasi TepMoaArHaMuKa. I[lepBoe Hadano TepMOAMHAMUKY IPUMEHUTEIHHO K XUMHYECKUM IIpoIeccaM.
I{uxIte! Ta30TypOMHHBIX YCTaHOBOK.
[[ukab! NapOCHIIOBBIX YCTAHOBOK.
N3orepmuueckue nopepxHocTu. TeMnepaTypHbli IpaiueHT.
TennonpoBoIHOCT B ra3ax, JKUAKOCTSIX, METaJIaXx.
OCHOBHOM 3aKOH TETIONIPOBOJHOCTH.
JuddepennmanbHoe ypaBHEHHE TEILIONPOBOIHOCTH.
YacTHble ciaydan quddepeHnnanrb-HoT0 ypaBHEHHS TETIONPOBOTHOCTH.
VYciioBHs 0THO3HAYHOCTH B IIPOIIECCaX TEMIOMPOBOJHOCTH.
dusnveckue CBONCTBA )KHUIKOCTH (ra3a).
CranuoHnapHasl TEIIIONPOBOAHOCTD MIIOCKON OAHOCIOWHON CTEHKH IPU IPAHUYHBIX YCIOBUsX I poga.
CranuoHapHasl TEITONPOBOAHOCTD INIOCKON MHOTOCIOMHON CTEHKU IpU TPaHUYHBIX ycaoBusx I pona.
CrarnoHapHasi TEIIONPOBOIHOCTh LMIMHAPHUYECKOH OTHOCIONHOM CTEHKM HpU TPAaHUYHBIX YCIOBHAX I
pona.
CranmoHapHasi TEIUIONIPOBOAHOCTD IMIIMHIPUYECKOH MHOTOCIOMHOM CTEHKH NPH T'PAaHUYHBIX YCIOBHAX [
pona.
CBo0OoiHAs ¥ BBIHYKIEHHAS KOHBEKITHSI.
OcHoBHOe ypaBHeHHue Tertootaaun. Koaddunment remmootnaun
Teopus nogo6us. Kpurepuu nogobusi.
Temnonepenaya yepe3 MIOCKYIO OJIHOCIOWHYIO CTEHKY.
Temnonepenaya yepe3 IIOCKYI0 MHOTOCIOMHYIO CTEHKY.
TemomaccooOMeHHbIE YCTPOHCTBA.
YpaBHEHHE TETIOBOTO OalaHCa TETNIO0OMEHHOT0 anmapara.
Teopema Bomnoga.
Buxpesoii addexr.
XonmoauiibHas U KPHOT€HHAs TEXHUKA.
TomnmBo 1 OCHOBBI TOPEHHS.

JloKyaiel Mt COOOIICHNST MOTYT 3aCTyIIMBATHCS BO BPEMSI IPAKTHUSCKUX 3aHITHH.
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10.

TeMbI TOKJIAJ0B M COOOIEHH I

dyHnaMeHTanbHbIe 3aKOHBI TEPMOANHAMUKHY. [IoHSTHE SHTpOIIHH.

CpaBHuTenbHBIN aHanu3 nukioB JIBC.

Teopema Kapuo u reopema Bosoga.

Teopus nonobust. KpurepuanbHbie ypaBHEHHUSI.

KonBexTuBHbIH TemmoooMeH. [nddepeHnnansapie ypaBHEHAS KOHBEKTHBHOTO TETNIOOOMEHA.

aBUCHMOCTD K03(p(PHUIIMEHTA TETIIOOTAAYHN OT YCIIOBHH TETIO0OMEHa U (PU3UIECKUX CBOICTB.

Buabl Teno00OMEHHBIX aImnaparos.
XosoaunpHas ¥ KPHOTEHHAS TEXHUKA.
BropudHbIE 3HEPTETHUECKNE PECYPCHI.

OxpaHa OKpy’KaroIien cpeabl.
IIpumeps! TecTOB AJIsl TEKYLEr0 KOHTPOJIS

OcCHOGHblE NOHAMUA U 0npeo€ﬂ2HlI}l

1
o

o
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5.

. Hpe,HMeTOM TEXHUYECKOM TEPMOJUHAMUKU SABJIAIOTCA ...

3aKOHOMEPHOCTH B3aMMHOTO MPEBPAIICHHs TEIUIOBOH M MEXaHWIECKOW SHEPTUH M CBOMCTBA TEJ, YJacCTBYIOUIIUX B 3THX

MpEeBPAIICHAAX

3aKOHOMEPHOCTHU B3daWMMHOI'0 MPEBpAlICHUA TEIJIOBOH M MEXaHMYCCKOMU OQHCPrun Mu Macca TECJI, YYaCTBYIOHIUX B OIOTUX

MpEeBPAIICHAAX

3aKOHOMEPHOCTHU B3aMMHOI'0 MPCBpAIlICHUA TCIUIOBOM M MEXaHUYECKOM OHEPIrun " 00BeM TCJI, Y4YaCTBYIOIIHUX B OTUX

MpEeBPAIICHAAX

3aKOHOMEPHOCTU B3aMMHOI'O MPEBpALICHUA TEIJIOBOM M MEXaHUUYECKOI OHCPIvuU U CUJia MPUTKECHUA TCJI, YUaCTBYIOLIUX B

OTUX IMPEBPALICHUAX

. ITapameTpamMu COCTOSIHUS TEPMOANHAMHYCCKON CHCTEMBI SBIIAFOTCA ...
p,v, T
p,Vv,p
p,v,t
v, T, p

. Temneparypa u yaenbHbIH 00beM B mporiecce | — 2, MoKa3aHHOM Ha PUCYHKE, COOTBETCTBEHHO ...
YMEHBIIAETCSI 1 YMEHBILACTCS
YBEJIMYUBACTCS U YMEHbBIIACTCA
YBEIMYMBACTCS M YBEIHIUBACTCS
YMEHBIIAETCS U YBEITMINBACTCS

. Temmeparypa u naBienue B nporecce | — 2, 1306pa’keHHOM Ha PUCYHKE, COOTBETCTBEHHO ...
YMEHbIIAETCS U OCTAETCS TIOCTOSTHHBIM
YBEJINYUBACTCS U OCTACTCS MOCTOSHHBIM
0OCTAcCTCAd NOCTOSAHHBIM U YBCIINYUBACTCA
OCTACTCA IMMOCTOAHHBIM U OCTACTCs IMOCTOSAHHBIM

TepMOaMHAMHUYECKON CUCTEMOM HAa3bIBACTC ...

COBOKYITHOCTb MAaTCPHAJIbHBIX TCJI, HAXOAAIIUXCA B MEXaHUYCCKOM U TCIJIOBOM BSaHMOHCﬁCTBHI/I APYT € ApYIrOM U € OKpPYKAarOIIUMU
CHUCTEMY BHCIIHUMU TCJIaMU

COBOKYIMHOCTb MaTC€pHUAJIbHBIX TCJI, HAXOAAIUXCSA B THAPABJINYCCKOM B33.HMO)ICIZCTBHH JAPYT C APYTroM M C OKPYKAOIUMHU CUCTEMY
BHCIIITHUMHU TCJIaMU

COBOKYIMHOCTb MAaTCPHUAJIbHBIX TCJI, HAXOAAIIUXCS B MEXaHUYCCKOM BSaI/IMOILGI\/‘ICTBI/II/I ApYT € ApYroM U € OKPYKaroImIUMU CUCTEMY
BHCUITHUMHU TCJIaMU

COBOKYITHOCTh MHKPOCKOITMYECKAX 00BEKTOB, HAXOSIIUXCS B MEXaHMIECKOM B3aUMOACHCTBHUH JPYT C JPYTOM

6
o
o
o
o

. O6bpemusble 1011 Bogopoja u aprona rq2 = 10 %, ro2 =2 %. MaccoBas nons Bogoposa pasHa ___ %.
0,24
24
2,4
10

Hapamempbt COCmoAHUuUA mepmodunamuuecxux cucmem
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. Ecmm | = -1200 xloc/xe, T1 = 1000 K, Tp = 400 K, to nna mpouecca 1 — 2,

ITOKa3aHHOTO HAa PUCYHKE, ra30Bas MOCcTOsTHHAS paBHa _ KJ[x/(xr K).
2
0,5
-2
-0,5

. Ecmu T = 1000 K, v1 =3 3k, To=10K,T0V] = ke

0,03
300
0,3
30

. B mponiecce 1 — 2, nokazaHHOM Ha PUCYHKE, a0COJIOTHOE JaBJICHUE U YICIIbHBIH

00BEM, COOTBETCTBEHHO ...
YMEHbIIAETCSI, YMEHBIIIACTCS
YBEJIMYUBACTCSI, YMEHBIIIACTCS
YMEHbIIAETCSI, YBEININBACTCSI

YBEIIMYNBACTCS, YBEIININBACTCS

Cmecu pabouux men

10. Mexanuyeckas cMeCh CyYXOro Bo3ayxa v BOASHOIO Iapa, Ha3bIBACTCA ...

BJIa)KHBIM BO3AYXOM

HCHACBIIICHHBIM BJIa)KHBIM BO3AYXOM
rasom

napom

11. MakcumajabHO BO3MOXKHOE BJIArocoACpKaHrue AJOCTUTACTCA IIPU OTHOCHTEJIbHOH BIIa)KHOCTH paBHOﬁ %.

100
0

1
0,1

12. OrHolIECHHE MACCHI BOJSIHOTO I1apa My, COACPIKAIICTOCS BO BJIIAXKHOM BO31YXE, K MaCCE CyXOro BO3iyxa myg Ha3bIBACTCA ...

BJIarocoJIep>KaHUEM
OTHOCUTEJIbHOM BIIa)KHOCTHIO
a0COJIFOTHOM BIIa’KHOCTHIO
TOYKOH POCHI

Tennonposoonocmo

13. HaumbompmmM k03 HUITUEHTOM TETLIOMPOBOTHOCTH 00JIaIaIoT ...

YUCTBIE METAILIBI
KUJIKOCTH

rassl

OTHEYIOPbI

14. ®uznueckuii cMbIcH K03 GHUINEHTa TEMIIEPATYPOIIPOBOAHOCTH COCTOUT B TOM, YTO OH XapaKTEPHU3YeT ...

CKOPOCTb UBMCHCHUS TEMIICPATYPhI B TCJIC
CIIOCOOHOCTH Teja MMPOBOAUTH TCIIOTY
HalpaBJICHUEC paCIPOCTPAHCHUS TCIIOTHI B TCJIC
HalpaBJICHUEC YBCIIMYCHUA TEMIIEPATYPHI B TEJIC

5.4 Metoanyeckue MaTepuabl, onpeaeIsioniie Npoueaypsl OLeHUBAHUS 3HAHMI, yMeHUIi, HABBIKOB M (WJIM) ONbITA
JAeATeJbHOCTH, XapAKTEePH3YIOIINX 3TaNbl (JOPMHUPOBAHNSA KOMIICTCHIUI

Onucanne npoueaypbl OHEHUBAHUS 0 TEKyLIeMY KOHTPOJII0 «Onpoc no teopun / TectupoBanue».

KOHTpOJIb BBITIOJIHEHHOH CaMOCTOSTENBLHON pabOThl OCYIIECTBISIETCS MHANBUIYAIbHO, HA 3aHSITUSX, IIPH TECTUPOBAHUH; TIPH
9TOM OLICHHBAETCs YPOBEHb OCBOCHHS 00y4aloIerocs: y4eOHbIM MaTepHajIoM, YMEHHE O00y4aloIlerocs: NCIOIb30BaTh TEOPETHIECKHE
3HAHMS TIPH BIIIOJIHEHUHU MPAKTHUECKHUX 33/a4, 000CHOBAHHOCTh U YETKOCTh M3JIOXKEHHSI OTBETA.

TectupoBanue 10 JTUCHIUILIMHE IPOBOJUTCS C HCIIOJIB30BAHHEM PECYPCOB IIEKTPOHHOH oOpaszoBarenbHOM cpeabl «Moodley
(pesxum noctyna: http://do.samgups.ru/moodle/). KonnuecTBo TecTOBBIX 3a/laHNi M BpeMs 3aaeTcsi cucteMoi. Bo Bpemst npoBeneHus




TECTHPOBAHUS 00YYAOLINECS MOTYT IOJIb30BaThCS MPOTPAMMOI JUCIUILIMHBI, CIIPABOYHOM JTUTEPATYPOU, KABKYJIITOPOM.
Pe3ynbTaT Kak10r0 00yJaronierocs OeHUBAETCS B COOTBETCTBHH C YHUBEPCAIBHOM IIIKAJIOH, TPUBEICHHOMN B IyHKTE 5.2.

OnucaHue npoueaypbl OLeHNBAHHS «3aIHUTA J1a00opaTOPHON padoTh».

OrneHuBaHNE UTOTOB J1a00PaTOPHOI pabOTHI MPOBOIUTCS MPETOaBaTENIeM, BEAYITIM JTa00paTOpHbIE pabOTHI.

[lo pesynmbraTaM NHpOBEpKH OTYETa MO JIAOOpaTOpHOM paboTe OO0y4aroUIMKCS JOIMYCKAaeTCsl K €ro 3alluTe IPU YCJIOBHU
COOJIOCHHS TIePEUHCIICHHBIX YCIOBHM:

— BBITIOJIHEHBI BCE 331aHMUSL;

— OTCYTCTBYIOT OIINOKH;

— 0(hopMIIEHO B COOTBETCTBHH C TPEOOBaHHUAMHU.

B ToM ciywae, eciu coiep)kaHME OTYETa HE OTBEYAET MNPEABSIBISIEMBIM TPEOOBAaHMSM, TO OH BO3BpAlaeTCs aBTOpY Ha
nopaboTky. O0yyaromuiics JODKEH MepeesiaTh OTYET C y4eToM 3aMedaHnuil. Eciii coMHEHMs BBI3BIBAIOT OT/IENBHBIE aclIeKThl OTUYETa,
TO B 3TOM CJIy4ae OHU pacCMaTpPHUBAIOTCS BO BPEMsI yCTHOM 3aIlIUTHI.

3ammrTa ordera 1mo nabopaTopHOi padoTe mpencTaBiIsieT COOOH YCTHBIM IMyONMWYHBIN OTYeT 00ydaroImierocs O pe3yibTaTax
BBITIOJTHEHHS, OTBETHI Ha BOIIPOCHI MPEIO1aBaTelsl.

Iopsigok oTyeTa MO NPAKTHYECKUM 3AHATUSIM.

OIcHUBaHUE UTOTOB MPAKTUIECKOI pabOThI MPOBOIUTCS MPEIOIABATEICM, BSAYIIUM MPAKTHYCCKUE 3aHIATHUS.

ITo pe3ympTaTaM MPOBEPKH OTYETA IO MPAKTUIECKOH paboTe 00YJAIOMIMIACS JOITyCKAETCs K €r0 3alliTe MIPH YCIOBHH COOIIOICHUS
MIEPEYUCIICHHBIX YCIOBUI:

— BBITIOJTHEHBI BCE 3a/IaHMS,

— OTCYTCTBYIOT OIIUOKH;

— o(hopMIIEHO B COOTBETCTBHH C TPEOOBAHHUAMHU.

B tom cnyuae, ecnu coiepkaHHe OT4eTa He OTBEYAET MPEIbSBISEMBbIM TpeOOBaHHUSIM, TO OH BO3BpallaeTcs aBTOPY Ha
nmopaboTky. OOy4aromuiics JODKSH IepeieNiaTh OTYET ¢ YIeTOM 3aMedaHnil. Eciii coMHEeHUs BRI3BIBAIOT OTACIHHBIC aCIIEKTHI OTYETA,
TO B JTOM CIIydae OHH pacCMaTpPUBAIOTCS BO BpeMs YCTHOW 3amuThl. OTBEeT 0O0ydaromerocs OIICHWBACTCSA IIPEToJaBaTeNieM B
COOTBETCTBHUH C KPUTEPHUSIMH, ONIUCAHHBIMH B TTyHKTE 5.2.

Onucanne npoueaypbl OUCHUBAHUS «HpelICTaBJ'[eHHLIﬁ JOKJIaa / AHaju3 u pa360p KOHerTHOﬁ CUTyauum».

KOHTpOJ'IL BBIIIOJIHEHHOM CaMOCTOSTEIIbHOMN pa6OTLI OCYIICCTBIIAICTCA MHAUBUAYAJIbHO, HA TPAKTUYCCKUX 3aHATUAX. HpI/I 3TOM
OLICHUBACTCA COOTBCTCTBUC COACPIKAHUA TCMbI pa6OTI>I, FJ'Iy6I/IHa U TMOJHOTA pPacCKpbITUA TEMbl, JOTHUYHOCTb, CBA3aHHOCTbD,
JA0Ka3aTCJIbHOCTb.

OtBeT 00y4aroLerocs OLIEHMBAETCS IPETIOIaBaTeNIeM B COOTBETCTBHU C KPUTEPHUSIMU, ONIMCAHHBIMU B IyHKTE 5.2.

Onucanue npoueaypbl OLEHUBAHHA <«3alIMTAa KOHTPOJBbHOH padorb». OLEHUBAHUE MPOBOAMUTCA BEAYIIUM
IpernoaaBaTelIeM 1o JaHHOH yueOHOH mucruminHe. [lo pe3ynbraram MpoBepKH KOHTPOJIBHOM paboThl 00ydaromuics DOMycKaeTcs K
€¢ 3aIIUTe IPHU YCIOBUH COOJIIOACHHS NIEPEUHCICHHBIX YCIOBHH:

— BBINIOJIHEHBI BCE 33/1aHUS;

— CJIeTIaHbl BBIBOJIBI;

— OTCYTCTBYIOT OIIIMOKU;

— 0(hopMIIEHO B COOTBETCTBHH C TPEOOBAHUAMHU.

B ToM ciydae, ecim paboTa He OTBEYAeT NPENBSBISIEMBIM TPEOOBaHWSIM, TO OHA BO3BpAIIAETCS aBTOPY Ha IOpabOTKy.
OOyuaronuiicst ToJDKEeH nepeenars paboTy ¢ y4eToM 3aMedaHuil U IPeJOCTaBUTh AJIs TPOBEPKHU BapUaHT C Pe3ysibTaTaMy paboThl HaJ
omubxaMu. Ecniu coMHEHHS BBI3BIBAIOT OTAEIbHBIE aCIIEKTHl KOHTPOIBHOW PabOTHI, TO B 3TOM CIy4ae OHH PaCCMAaTPHUBAIOTCS BO BpeMs
YCTHOM 3aIIUTHI PaOOTHI.

3amuTa KOHTPOJIBHOHW pabOTHI MPEACTABIAET CO00H YCTHBIH IMyONMYHBIH OTYET 0OYJYaromEerocs: O Pe3yJbTaTax BBIOTHEHUS,
OTBETHl Ha BOMNPOCH mpemnojasarens. OTBEeT 0Oy4YalOIMIErocs OIEHMBAETCS NPErojaBaTeieM B COOTBETCTBUM C KPHTEPHSIMHU,
ONMCAHHBIMM B IYHKTE 5.2.

Onucanue npoueaypsl olleHUBAHMA «3a4eT».

3a4yer MOXKET IMPOBOJUTHCS Kak B ()OpME YCTHOT'O MJIM MHCbMEHHOTO OTBETA C MOCIEAYIOLIIMM COOECeJOBaHUEM Ha BOIPOCHI
6unera, Tak U B (popMe TECTUPOBAHHUS.

[Ipn npoBenenun 3adera B (hopMe YCTHOTO OTBETA Ha BOIPOCH! Omiera oOydaromemycs npenocrasisercss 20 MUHYT Ha
noArotoBKy. Onpoc oOyuaromerocs o ouiery He AospkeH npesbimath 0,25 gaca. OTBeT 00ydaronierocst OEHNBACTCsl B COOTBETCTBUHI
C KPUTEPUSMU, ONIUCAHHBIMU B ITyHKTE 5.2.

Bo Bpemst mpoBeneHust 3adeta oOy4arolmIMecsi MOTYT HOJIb30BAaThCSI MPOTPAaMMOM AMCHMIUIMHBI, CIIPAaBOYHOW JIUTEPATYpPOM,
KaJIBKYJISTOpOM. Pe3ynbrat kaknoro o0yJaromierocst OleH1BaeTcsl B COOTBETCTBUU C YHUBEPCAJIbHOM IIKAJIOH, NPUBEICHHON B ITyHKTE

6. IEPEYEHB YYEBHO-METOJINYECKOTI'O OBECIIEYEHUS 1151 CAMOCTOSITEJILHOM PABOTHI
OBYYAIOIUXCS MO JUCHUTIIMHE (MOJY.JIIO)

6.1 Ilepevyennb OCHOBHOIi M IONOJHUTEIbHOI Y4e0HOI IUTepPaTypPhl, HEOOXOAMMO /IJIsl 0CBOEHHSI JUCIHILINHBI (MOTYJIs1)

6.1.1. OcHOBHAs JIMTEpaTypa

ABTOpHI, 3arnaBue Hzpareancrso, rog | Kou-Bo
COCTABHTEJIH
J1.1 |Ilox pen. B. M. TI'unpaBnuka, NHEBMAaTUKA U TEPMOJUHAMUKA: KYPC JIEKIUH. Mocksa: @OPYM: 30
Dununa CraHaapT TpeTbero nokosieHus / jon. M-som odpasos. u Hayku PO [MHDPA-M, 2015




JI1.2 |O. H. Bproxanos TenmomaccooOMeH : ydeOHUK 171t By30B. CTaHAAPT TPETHETO Mocksa: MTHOPA-M, 15
nokosienust / O. H. bproxanos, C. H. llleBuenko; pexk. YMO. 2015,

JI1.3 | Xamenko A.A., TexHuueckas TEPMOAMHAMUKA U TCIJIOTCXHUKA: MPAKTHKYM Crasponons: Cesepo-| ObC
Kamuanuenko MLIO., KaBKascKuii BOOK.
Bucnorysos A.H. deepabHblit

yHuUBEpcuTeT, 2017.
— 107 c.

JI1.4 |B.II. Bypnakos, Tepmomunamuka. B 2 4. Y. 1. OcHoBHO# Kypc: yued. mocodue mis  |M.: Ipoda, 2009 44
b. B. /I3ro0enxo, BYy30B ; gom. YMO By30B P® 1o 06pa3. B 0011. aBuammm,

C. IO. MecHSIHKMH ~ |pakeTOCTPOEHHUS U KocMoca

JI1.5 |B.II. Bypmaxos, Tepmomuramuka. B 2 4. Y. 2. CnenmanbHbIi Kype: yueb. mocodue  |M.: Ipoda, 2009 46
b. B. /I3t00eHKo, Jutst By30B ; non. YMO By30B P® o 06pas. B 0011. aBuanum,

C. JO. MecHSIHKMH ~ |paKkeTOCTPOCHHS M KOCMOca
6.1.2 JlonoJiHUTeIbHAS JIUTEpaTypa
ABTOpBI, 3arsaBue H3npareancTBo, roga | Kou-Bo
COCTABUTEJIH
J2.1 |B. . Kapmunckuit |Texnudeckasi TepMOIMHAMUKA U TeIJIoNepeaaya: Kype Jekuui anst [M.: Mapupyt, 2005 110
CTYA. BY30B X.-II. TPAHCIL.
J12.2 |B. . Kapmuncknii |Texrudeckas TepMOIUHAMUKA U TEIUTONEepeada [DIeKTpoHHOe M.: MapuipyT, 2005 | O ObC
u3aHue]: Kypc JeKUMH JUis CTy[. By30B XK.-JI. TPAHCII. «Jlanpy
http://e.la
nbook.co
m/book/5
9062

JI2.3 |Kywmnsipes B.11., TexHmueckas TepMOAMHAMIKA U TeIIonepeaaya: YUeOHHUK I Crpoiiuzaar, 1986 7
JleGener B.1., BY30B
[TaBnenko B.A.

JI2.4 |llox obmieit pen. B.  |TemnoTexuuka: Y4eOHHK I BY30B / JOT. MUH. BBICII. U CPEJIH. M.: 17
HU. Kpyrosa cren. oopas. CCCP MamuHoCTpoeHHe,

1986

J2.5 |llox pen. B. U. 3a1avHUK TI0 TEXHUYECKON TEPMOIMHAMUKE U TEOPUU M. : Beic. mK., 5

Kpyroga, I'. b. TeroMaccooOMeHa : y4ued. mocodue Ut By30B 1986.

[lerpaxxuukoro

JI2.6 |[Kucenes, U.I. TernoTeXHuKa Ha OJBUYKHOM COCTABE JKEJIE3HbIX TOPOT. M. : YMII KT, bC
[DnexTpoHHbIi pecypc] 2008 «JlaHb»
http://e.lan
book.com/
book/5907
2
6.2 Metoguueckue pa3padboTku
ABTOpBI, 3ariaBue HM3pareancrBo, rog | Koj-Bo
COCTABUTEJIH

M1 |B.T. Bounos, E.B. TepmoauHaMuKa ¥ TEILIONEPEaya: METOINYECKNE pekoMeHaannu K [Camapa: CamI'VIIC, 6)/|
Bunskuna, I'.I1. BBITIOJTHEHUIO CAMOCTOSTEIBHBIX pa0oT ISl 00ydJatomuXxcs 1mo 2016
Toxapes, /I.b. Bonos |cnennansrHoct 23.05.01 — HazemHbIe TpaHCTIOPTHO-

TEXHOJIOTHUECKue cpencTBa, 23.05.03 — [ToaBmkHOM cocTaB
eJIE3HBIX JIOPOT OUHOI U 3a04HO Gopm obyuenus (4207)

M2 |coct. B. T. Bonos Mertonnueckue ykazanus. Y. 2 [] : K BbIIL J1a0. paboT MO Camapa: CamI'VIIC, | 36, ectb
TepmoanHaMuke u Teruionepeaade s ooyd. mo crei. 23.05.01 2016. - 48 ¢ JIEKTPOH
HazemHnsle TpaHCI.-TeXHOI. cpencTra, 23.05.03 IloaBmkHOI cocTaB Hast
XK. II., K BBITL. JIa0. paboT nmo Temmodusnke 1t 00yd. 1Mo Harp. KOS
nmoarot. 20.03.01 TexHochepHast 6e30MacHOCTH OYH. B 3204. Popm
00yu4. / M-Bo tpanci. PO, ®AXT, CamI'VIIC, Kad. ®X ; [n ap.].
(3946)

M3 |B.T. Bomos, E.B. Temnodu3nka, TepMOJAMHAMUKA U TeIUTonepeaaua: metoandyeckue  [Camapa: CamI'VIIC, | 46, ectb
Bunsikuna, I'.11. YKa3aHHs K BBITTOJIHEHUIO Ta00paTOPHBIX PabOT ISt CTYIEHTOB 2014 3JIEKTPOH
Toxkapes, /1.b. Hanpasiienus noarorosku 280700 — TexnocdepHas 6€30MaCHOCTD, Hasd
Bornos. KOIus

cnenuansHoctelt 23.05.01 — Ha3emHbIe TpaHCTIOPTHO-
TexHojoruueckue cpenctsa, 23.05.03 — [MoaBuxkHoi cocTa
PKEJIe3HBIX IOPOT OYHOH M 3204HOM (popM oOydeHus. YacTp 1.
(3559)



http://e.lanbook.com/book/59062
http://e.lanbook.com/book/59062
http://e.lanbook.com/book/59062
http://e.lanbook.com/book/59062
http://e.lanbook.com/book/59072
http://e.lanbook.com/book/59072
http://e.lanbook.com/book/59072
http://e.lanbook.com/book/59072

M4  [coct.: B. T. Bonos [ |TepmomuuaMuka u Teruionepeaada [| : MeToa. ykas. K BeilL. koHTp. [Camapa : CamI'YIIC, | B sok.
ap.]. - padoThl it 00y4. mo crerl. 23.05.01 HazemHbIe TPaHCIL.-TEXHOJL. 2017. - 34 c. CCTH By3a
cpenctia; 23.05.03 TTogBukHON cOCTaB XK. 1. 3204. GOpPMBI 00YH. /
M-Bo Tpancn. PO, ®AXKT, CamI'VIIC, Kad. EH ;( 4420)

6.3. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TETEKOMMYHUKANIMOHHOM ceTH ""UHTepHer"

HaumeHoBaHue pecypca 1. apec
91 —3BC CamI'VIIC, pecypc pocryreH ¢ mo6bix [TK mocie perucrparuu B https://samgups.bibliotech.ru
OubnmoTexe.
22 - OBC wmsparensctBa "Jlamp" (TemaTuueckuit maker: Mmxkenepro-|http://e.lanbook.com/

TeXHU4Yeckne Hayku (KHuTH m3patenscTBa «YMIL XK T»)). Pecype mocrymen c
mo6b1x 1K mocie peructpariu ¢ 1000ro KOMIIBIOTEPA By3a.

23 - OBC "BOOK.RU", pecypc noctynen ¢ nobbix [TK nocne perucrpamun c|http://book.ru/
m060T0 KOMIIBIOTEPA BY3a.
24 - ®I'BOY  «YuebHO-METOOWYECKUI ILIEHTp Ha kejesHomopoxxuom|http://library.miit.ru/miitb.php

TpaHcnopTe». JJOCTyI K MOJHBIM BEPCHSM KHHT H3JATENbCTBA BO3MOXKEH MOCIE
perucrparuu Ha caiite MU Ta ¢ mo6oro [1K Hamero yHusepcurera.

95 |- Uudopmanmonnas cucrema "EQnHOE OKHO JOCTYIa K 00pa30BaTeIbHEIM http://window.edu.ru
pecypcaM" mpenocTaBisieT CBOOOTHBIN TOCTYI K KaTaJIory 00pa30oBaTelbHbBIX
HHTEPHET-PECYPCOB U MOITHOTEKCTOBOH 3JICKTPOHHOM Y4eOHO-METOHICCKOM
O6ubnroTeke JuIst 001ero 1 NpodeccHoHaNbHOr0 00pa3oBaHusl.

7. METOINYECKHUE YKA3ZAHUSA JUISA OBYYAIOIINUXCS 1O OCBOEHUIO JTUCIIUIIJIMHBI (MOY JIST)

JucunmmHa «TepMoarHAMAKA U TEIIONIEpeada B COOTBETCTBUH C YUEOHBIM IUTaHOM crierainbHocTh 23.05.03 m3ydaetcs
B TEUEHHE OJTHOTO CEMECTpa Ha BTOPOM Kypce (3a09HOe 00yIeHHeE).

[IporpamMmoii mperycMOTPEHBI TEOPETUICCKHE 3aHATHS (JICKINH), IIPAKTHYCCKIE 3aHATHSI, 1a00paToOpHBIEC paOOTHI.

Teoperndeckre 3aHITHSA TPOBOJATCS B COCTaBE MOTOKA, a IIPAKTHYSCKUE 3aHATH, Ta00OpaTOpHBIE padOTHl — B COCTAaBE TPYIIIIHI
(moryTpymIeL).

[Ipu mpoBeneHWH 3aHATHH HCIONBIYIOTCA TedaTHBIC (y4eOHUKH, MOCOOWS, CIPaBOYHHUKHA W METOIUYECKHE pa3padOTKH),
JIEMOHCTpAIMOHHbIC (IDIaKaThl, TabopaTOpHOE O0OPYHOBaHHE, MPHOOPH) M MYIbTHMEAWNHBIE (Claiin-(QHUIbMBI, TpE3eHTAlHOHHBIC
MaTepHalbl Ha AIEKTPOHHBIX HOCUTEISAX) CPEACTBA OOYICHUS.

B xone nexumii mperogaBaTeNls U3JIaracT M pa3bsICHIET OCHOBHBIC, HAHMOOJICe CIOXKHBIC OHSATHS TEMBI, a TAKXKE CBSI3aHHBIC C
HEl TEOPETHYECKHE M MPAKTUYECKHUE MPOOJIEeMBbI, JaeT PEKOMEHIAIMHM HAa BBIMOJHEHUE CAMOCTOATEIbHON paboThl. ComepikaHue U
CTPYKTYpa JICKIMOHHOTO MaTepuana JOJDKHBI OBITh HampaBicHbl Ha (OpPMHUpOBaHHME Yy OOYYAIOMIEroCs COOTBETCTBYIOIIHX
KOMIIETEHIINIA ¥ COOTHOCUTHCS C BRIOPAaHHBIMH IIPEIIoIaBaTelIeM METOIaMU KOHTPOJIS ¥ OI[CHKON MX YCBOCHUSI.

B xoxe nexiuii 00y4aronMcs pEKOMEHIYESTCS: - BECTH KOHCIICKTHPOBAHUE YU4eOHOro Marepuania; - o0paiiath BHUMaHHE Ha
KaTeropuu, GopMyIUpOBKH, PACKPHIBAIOIINE COACPIKAHUE TEX WM WHBIX SIBICHUH W MPOIIECCOB, HAYYHBIC BBIBOABI M MPAKTUICCKHE
pPeKOMEHJaluM MO0 WX NPUMEHEHWIO; - 3aJaBaTh NPENOAaBATENI0 YTOYHSIONIME BOMPOCHl C IEIbI0 YSACHEHUS TEOPETHUECKHX
TIOJIOKCHAH, Pa3pelIeHUs CIIOPHBIX CUTyalid. B pabounx KOHCIEKTaX JKeNaTebHO OCTaBIATH IIOJISI, Ha KOTOPHIX BO BHEAYITUTOPHOE
BpeMsT MOXXHO CIIeJIaTh TIOMETKH W3 Yy4eOHO-METOAMYECKOTO OOECHeUeHHS [UIS CaMOCTOSTENbHOW paboTBl O0yJaromIuxcs,
JIOTIOJTHSIIOIETO MaTepuan MPOCIYIIaHHOW JIeKIUU, a TakKe IMOMETKH, MOMYEPKUBAIIINE OCOOYI0 BaXKHOCTh Te€X WU HWHBIX
TEOPETHYECCKUX MOJOXKEHUU. JIJI YCIENIHOTO OBNAJEHUS KypcoM HEOOXOIMMO MOCEeIIaTh BCE JICKIHH, TaK KaK TeMaTHYSCKUI
MaTepuan B3auMOCBS3aH MEXIy co0oil. B ciaydasx mporycka 3aHsATHSI CTYJEHTY HEOOXOJMMO CaMOCTOSITEIbHO M3yYUTh MaTepual u
OTBETUTH HAa KOHTPOIJILHBIE BOMIPOCHI IO MPOITYIICHHOH TeMe BO BpeMsl HHIUBUIYaJTbHBIX KOHCYIIbTAIIHH.

[IpakTudeckne 3aHITHS BKJIIOYAIOT CAMOCTOSITENBHYIO MPOpPabOTKy TEOPETHUECKOro MaTepuana U U3YYeHHE METOJUKHU
pelieHns TUMWYHBIX 3a1ad. HekoTopwle 3amauu coaepikaT d3JIEMEHTBhl HAayYHBIX HCCIEJOBAHHM, KOTOPBIE MOTYT MNOTpebOBaTh
YTIyOJIEHHOH CaMOCTOSITENBHOM MPOPa0OTKH TEOPETHUECKOTO MaTepHaa.

JlabopaTopHbie paOOTHl HAIPABICHBI HA 3aKPEIUICHHE TCOPETHUYECKOr0 MaTepuana W BBHIPAOOTKHA HABBIKOB IMPOBEICHUS
9KCICPUMCHTAIBHBIX HAYYHBIX UCCIICIOBAHUN PAa3IMYHBIX TEINTOTEXHUICCKHUX SBICHUHN M OI[CHKH ITOTPEITHOCTEH U3MEPEHUH, a TakKe
HaBBIKOB pabOTHI C COBPEMEHHOM HayYHO-HMCCIIEI0BATENbCKOM anmapaTypoit.

[lpu opraHM3amuu BHEAYTUTOPHOW CAMOCTOATEIFHOW Pa0OOTHI MO MAaHHOM IUCIHMIDIMHE IPENOJaBATENI0 PEKOMEHAYETCS
HCTIOJIB30BaTh CICIYIOIIUE e¢ (POPMBI:

- pelieHne CTyIEHTOM CaMOCTOSITENIbHBIX 33]1a4 OOBIYHOMN CJI0)KHOCTH, HAIIPABJICHHBIX Ha 3aKpEIUICHNE 3HAaHUH 1 YMEHU,

- BBITIOJTHEHUE HHIMBHUYaJbHBIX 3aJJaHUH TIOBBIIICHHOMN CIIOKHOCTH, HAIIPABICHHBIX HA PAa3BUTHE Y O0YJAIOMINXCS HAYIHOTO
MBIIIIEHUS U HHUIIHATHUBEL.

JlolryckoM K HMTOTOBOMY KOHTPOJIO B BHIE 3adeTa SBISICTCS BBHIMONHEHHE W 3alllWTa BCEX JA0OpaTOPHBIX pPador,
MIPENYCMOTPEHHBIX 11.4; pelIeHne WHANBUIYAIbHBIX 3aJaHUM.

[ToaroroBka K 3a4eTy MpeAnoIaraeT:

- U3yY€HUE OCHOBHOMW U IONIOJHUTENILHOM JTUTEPaTyphI;

- I3y4YeHUE KOHCIIEKTOB JICKITUH;

- pelleHNe TUIIOBBIX 33/1a4;

- yJacTue B MMPOBOJAMMBIX KOHTPOJIBHBIX OMPOCax;

- TECTUPOBAHUE 10 TEMAM;

- y4acTHe B pa30opax KOHKPETHBIX CHTYaIUH.

8. HHOOPMAIIMOHHBIE TEXHOJIOI'MH, UCITIOJIB3YEMBIE ITPU OCYIECTBJIEHUU OBPA30BATEJIBHOI'O
HPOLECCA IO JUCHUIIVIMHE (MOAYJIIO)

8.1 l'[epeqem) MporpaMmmMHoOro o0ecneyeHuss U PIH(I)OpMa[II/IOHH])lX CIIPABOYHbIX CUCTEM

8.1.1 |TekcToBsIil mpoLECCOp

8.1.2 |I'pacdmueckuii mporeccop
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9. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOW BA3bI, HEOEXOAUMOM JJIs1 OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIJIMHE (MO AYJIIO)

JlekunoHHbIe, MpakTHYeCKue U JabopaTopHbie paboThl MPOBOASATCS. B COOTBETCTBUH C PACIMCAHUEM 3aHATHH B J1A0OPATOPUH
TETI0(DU3UKH, BKITIOYAFOIICH:

IIPOEKTOP, IKPaH;

creaq TKO TemnmoTexHuka W TepMOIMHAMUKA, BKIIOUAIOMMKA Habop paboumx moxmyried, B Tom uucie: TII 001M, TII003M,
TIT 004M, TII 005M, TIT 011M, TIT 014 M, T/] 005M; cornacytouiee yctpoiictso I14.1, [IDBM;

nmabopatopusnii komrieke JIKT-6M Ne25 «TemmonpoBonHOCTs U muddy3us ra3oBy, Bmodaromuii 6ok NelM «CeoticTBa
ra3oB», B TOM 4ncie Moaysb 06 «TemIonpoBogHOCTE ra3oBy, MynbTHMeTp M 838, ackl-cekyHaoMep Sunway, peryistop Toka, 010k
MUTaHUs, TepMoIapa, orHeTymuTens OY-2 ¢ KanmuIpHOI HacaaKoii;

nabopatopuslii kommuieke JIKT-7 Ne 15 «CpolicTBa )KUAKOCTHY, BKIOYAIOIMUN u3MepuTenbHyto cucremy UCT-4K Ne30, 6ok
TPUOOPHEIH, OJIOK «Ta3-)KUIKOCTHY», B TOM duciie Moaynib 05 ABTOKIaB - MaHOMETD, OJIOK Jpoccere, KamuuIsIp-BUCKO3UMETD;

naboparopueiii komiutekc JIKTT-7M Ne3 «KoadduipeHT TemnoBoro M3iIydeHHs TBEPAOTO Tesay, BKIIOYAIONIMNA MOIYIb
¢yaxkanonansHbii MPT-3, B ToM 9ncie mamma HakanuBaHus muuHapudeckas AJIH 121 5 Bt, moxyns mmeputensHbiil 94.M02,
OJIOK IMTaHUSI.




