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1. INTAHUPYEMBIE PE3YJIbTATBI OBYHEHHUA 110 JUCUUIIVIMHE (MOAYJIIO), COOTHECEHHBIE C
HNJIAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHUSA OBPA3OBATEJIBHOU MTPOTI'PAMMBI

1.1. Ilestn ocBOEHHSI UCHMILTHHBI (MOTYJIs)

[{eb MTUCHUIUTMHBI — TEOPETHYCCKAs ¥ MPAKTHUCCKas OJArOTOBKA HHKCHEPOB IyTEH COOOIICHHS M0 METOIaM TIOTyYCHUS, IepeIadu U
MCIIOJIB30BAaHUS TEIJIOTH; (popMHpoBaHHE y 00ydYaIOMMXCS HAYYHOTO MBIIUICHHS, B YaCTHOCTH NPaBUIBHOTO TOHUMAHHUS TPaHHII
MPUMEHAMOCTH PA3IHMYHBIX TEPMOIMHAMUYECKHX ITOHATHH, 3aKOHOB M YMEHHS OICHHUTh CTENCHb JOCTOBEPHOCTH pE3yJIbTAaTOB,
MOJYYCHHBIX C TOMOIIBI0 3KCIICPUMEHTAJIBHBIX MM TEOPETHYCCKHMX METOJIOB HCCIICAOBAHMS, BBIPA0OTKA YMCHHUS YIIPABIATH
TEIUTOBBIMH ITPOIECCaMU IIPH KOHCTPYHPOBAHUH TETUIOTEXHUIECKOTO 000PYAOBAaHUS U1l 00ECTIEYeHUS ONTHMAJIBHBIX €T0 MapaMeTpOB.

3a,uaanI/1 JUCHUILIUHBI ABJISACTCA (bOpMP[pOBaHI/Ie yMeHI/Iﬁ 1 HABBIKOB 1O CJICAYIOMIUM HaIllpaBJICHUAM HH)KGHCpHOﬁ JACATCIBbHOCTHU!
- 3HAHUC OCHOBHBIX HOHﬂTHfI, 3aKOHOB U Moaenei/i TEPMOJUHAMUKHU U TeHJ’IOMaCCOO6MeHa;

- 3HAHME M YMEHHE HCIIOJIB30BAHUS METOJOB TEOPETHUYECKOIO M SKCIIEPUMEHTAJIBHOIO MCCIEAOBAHUS B TEPMOJMHAMHKE U
TeIIOMaccooOMeHa;

- YMCHUE OLICHMBATh YHWCJIICHHBIC IOPAAKNA BEJINYNH, XapaKTCPHBIX JJIA pa3JIMYHbIX Pa3aciI0B TCPMOINHAMUKA U TCHHOMaCCOO6MeHa;
- YMCHUS BBIIIOJIHATH TCIUIOBBIC PACYCTHI M OKCIICPUMCEHTAIBHO ONIPEACIIATE XapaKTCPUCTUKN TCINIOTEXHUYECKOTO 060pyz[013aH1/1;{.

1.2 KomneTeHuuu odyuaruierocs, popMupyemMbie B pe3yJibTaTe 0CBOCHHUs! TUCHUTIHHBI (MOTYJIs)

OIIK-13: BaseHneM OCHOBaMHM pacueTa ¥ IPOEKTUPOBAHMS DJIEMEHTOB U YCTPOMCTB pa3IniHbIX (PU3UYECKUX NPUHIUIIOB ICHCTBHS

3HaTh:

YpoBenb 1  [0CHOBHBIC MOHATHS U 3aKOHBI TEPMOJANHAMUKH, TEPMOJMHAMUYECKUE MPOLIECCHI M ITUKIIBI, OCHOBHBIC MTOHITHS U
(0a3o0BbIii) 3aKOHBI TEOPHUH TEIUI00OMEHa, BUIBI TOIIMBA ¥ OCHOBHI TOPEHHUS, XOJOMIBHYIO U KPHOTCHHYIO TEXHUKY

YPOBeHL 2 CBA3HU MCXKOY PASIINIYHBIMA TCPMOANMHAMHUYCCKUMU U TCINIOTEXHUYCCKUMU ITOHATUAMHA U 3aKOHAMHU, OCHOBHBIC
(HpOI[BﬂHyTLIﬁ) METOAbI UBMEPCHUA TCINIOTCXHUYCCKUX BCJIMYNUH

YpoBenb 3  |oOnacTu mpuMEHEHUS TEPMOAWHAMUKH U TEIDIONEPEaayl K UCCICAOBAHHIO SBJICHHA, IIPOLIECCOB B TIPUPOIE U
(BbICOKMII)  |TeXHUKE; OCHOBHbIE 3aKOHOMEPHOCTH JJISl pacyeTa U MPOESKTUPOBAHHUSI DJIEMEHTOB U YCTPOUCTB Pa3IMYHOTO
(U3MIeCKOT0 MPHUHINTIA JCHCTBUS

YMerTn:

Yposens 1 MIPUMEHSTh OCHOBHBIE 3aKOHBI TEPMOJUHAMHKH ¥ TEOPUHU TETUIOOOMEHA JIJISl pEIICHHSI MPAKTUISCKUX 3a]1ad,
(0a3oBbIii) BBITIOJIHATH TEPMOAUHAMUYECKUI aHAU3 TEIUIOTEXHUYECKUX YCTPOHCTB

YpoBeHb 2 [IpUMEHSATH OCHOBHBIE 3aKOHBI TEPMOJAWHAMHKH M TEOPUH TEIUIOOOMEHA JIJIs aHAIIN3a M PEIICHHS TPAKTHIECKUX
(TpOABUHYTHIIT) [33a7a4, BBITIOIHATH CPABHUTEIBHBIN TEPMOIUHAMUYCCKHI aHATTN3 TEIUIOTCXHUYECKUX YCTPONCTB

YpoBenb 3 [pa3pabarbiBaTh M peIaraTh IUIaH IPOBEACHUS TEPMOIMHAMUYIECKOTO aHAIN3a TETNIOTEXHUIECKAX YCTPOUCTB,
(BbICcOKHiT)  [(hopMyITHpPOBATH BHIBOJBI, OLICHUBATH COOTBETCTBUE BBHIBOJIOB MOJYYCHHBIM JAHHBIM, OLICHUBATh HAYYHYIO H
MIPUKIIAIHYTO 3HAYMMOCTh CBOCH pa3paboTKu

Baagern:

Ypogens 1 MeTOoJaMu (PU3UKO-MATEMATHICCKOTO ONUCaHMs (PU3NICCKUX SIBICHHUIA U MPOLECCOB, ONPEIACISIOMINX TPUHIUTIBI
(06a30BbIii) paboTHI Pa3TMYHBIX TEXHUIECKUX YCTPOMCTB, OCHOBAMH pacueTa M MPOSKTHPOBAHSI DJIEMEHTOB U YCTPOHCTB
Pa3IMYHBIX (U3NICCKUX MMPUHIUIIOB ICHCTBUSL

YpoBensb 2 [MeTomamu (U3NKO-MATEMATUYECKOTO OMHMCAHUS ITMPOKOTO Ki1acca (PU3HMYSCKUX SBICHUHN U IPOILIECCOB,
(MPOABUHYTHIIH) |OTIPeneNAIONIINX TPHUHIUITEI PA0OTH PA3IMYHBIX TEXHHYECKIX YCTPOHCTB, OCHOBAMH pacueTa U MPOSKTHPOBAHUA
AJIEMEHTOB M YCTPONCTB PA3INYHBIX (PU3UIECKUX MPHUHIUIIOB ICHCTBHSA, CIIOCOOHOCTEIO K MTPOBEICHUIO
9KCIIEPUMEHTOB MO 3aIaHHOI METOAMKE U aHAIHU3Y PE3yJIbTATOB C MPHUBJICYEHUEM COOTBETCTBYIOLIETO
MaTEeMaTHYECKOTO anmapara

YpoBenb 3  [Meromamu GU3MKO-MATEMATHYECKOTO OMMCAHUS M MOJCITUPOBAHHUS IIIMPOKOTO KIIACCA TCIUIOTCXHUYECKUX SBICHUN
(BbICOKMIT) 1 TIPOIIECCOB, OTPECIISIONINX PUHITUTIBI PAOOTHI Pa3IMIHBIX TEXHUYECKUX YCTPOMCTB, OCHOBAMH pacyeTa U
MIPOSKTHUPOBAHUS 3JICMCHTOB U YCTPOMCTB Pa3IUUHBIX (PU3HUYECKUX TPUHIIMIIOB JICHCTBUS, TOTOBHOCTBIO K
MIPOBEACHUIO M3MEPEHUN M HAOIIOCHNH, COCTABICHUIO ONMMCAHUS POBOJMMBIX HCCIICIOBAHNH, TOTOTOBKE
JAHHBIX JJIS COCTABICHUS 0030pOB, OTUCTOB M HAYUYHBIX ITyOIHUKAIU

TIK-19: criocOOHOCTBIO BEIIOJIHSITH PpacyeThbl TUIIOBLIX 3JICMCHTOB TCXHOJOTHMYCCKUX MAIlIMH U MNOABUIKHOI'O COCTaBa Ha MPOYHOCTD,
KCCTKOCTh H yCTOﬁHHBOCTB, OLCHUTh NUHAMHYCCKHUE CHUIIBI, HCﬁCTBy}OHlHC Ha ICTaJIl W Yy3JIbl IMOJABHKHOTO COCTaBa, q)OpMPIpOBaTB
HOpPMAaTHUBHBIC TpC6OBaHI/I5[ K IIOKa3aTCiIsIM 6630HaCHOCTI/I, BBITIOJTHATE  PpaCUCThl JUHAMHUKW  TIOJABHWXHOIO COCTaBa H
TepMOZ[I/IHaMI/I‘leCKI/Iﬁ aHaJIn3 TCIIJIOTCXHUYCCKUX yCTpOI7[CTB 1 Ky30BOB IOABUKHOI'O COCTaBa

3HaTh:

YpoBens | |oCHOBHBIE SIBICHHS W 3aKOHBI TEPMOAWHAMHUKH, TEIUIO- U MaccOOOMEHa, OCHOBHBIE CIMHHUIBI M3MEPEHHS (HU3HICCKUX
BCJIMYMH, 3aKOHBI MPEBPAICHHUS JHEPTUU B Pa3IUYHBIX TCPMOJMHAMHUYCCKHX IPOIECCAX, NPUHIMI JICHCTBHS U
YCTPOWCTBA TEIIOOOMEHHBIX aIIlapaToB, TETUIOCHIOBBIX YCTAaHOBOK M IPYTHX TEIIOTEXHOJIOTHYECKUX YCTPOICTB,
MPUMEHIEMBIX B OTPACIn




YpoBeHb 2 |oCHOBHBIE SIBICHHS U 3aKOHBI TEPMOJAWHAMHUKH, TEIUIO- U MacCOOOMEHa, OCHOBHBIE CIMHHUIBI M3MEPEHIS (HU3HICCKUX
BCJIMYMH, OCHOBHBIC METOIbl M3MEPCHUS (U3MYCCKUX BEIMYUH, 3aKOHBI NPEBPALICHUS DSHEPIHH B Pa3IUYHBIX
TEPMOJIMHAMHYECCKHIX IPOIECCaX, B3aUMOCBSA3b OCHOBHBIX (DM3WYECKHX TOHATHH, NMPUHIWI JEHCTBHA W YCTpOicTBa
TEIUIOOOMEHHBIX aIMapaTOB, TEILIOCHIOBBIX YCTAHOBOK M JPYTUX TEIUIOTEXHOJIOTUYECKUX YCTPOWCTB, IPUMCHSICMBIX B
oTpaciu

YpoBeHb 3 [OoCHOBHBIC SBJICHUS W 3aKOHBI TCPMOJUHAMHUKH, TEIUIO- M MAacCOOOMEHa, (PM3MYCCKUE BEIUYMHBI U KOHCTAHTHI, MX
OTIpeNieNieHHe, CMBICT M EOUHHWIB WX H3MEPEHH, OCHOBHBIC METOIBI HM3MEPECHHS (U3NYECKUX BEIWYHH, 3aKOHBI
TIPEBPAIICHHUS SHEPTHH B PA3IMYHBIX TEPMOIMHAMUICCKHX MPOIECCAX, B3aMMOCBSI3b OCHOBHBIX (M3MUECKUX ITOHITHH,
(hyHIaMCHTAIBLHBIC TOHATHS U TCOPUHM TCPMOJUHAMUKH M TEIUIO-, MACCOOOMEHA, MPUHIIMI ICHCTBHUS U YCTPOUCTBA
TEIUTOOOMEHHBIX aIlapaToB, TEINIOCHIOBBIX YCTAHOBOK M JPYTUX TEIUIOTEXHOIOTHYECKAX YCTPOUCTB, IPUMEHSIEMBIX B
oTpaciu

YMmeTh:

YpoBens |  [IpUMEHSATH OCHOBHBIE 3aKOHBI TEPMOANHAMHUKH U TEOPUH TEIUIOOOMEHA /IS PEIICHHS TPAKTHYECKHX 3a/1a4,
BBITNIOJHATH TEPMOIMHAMUYECKUI aHaJN3 TUIOBBIX 2JIEMEHTOB TEXHOJIOTMYECKUX MAIIUH U MOABMYKHOTO COCTaBa,
BBITTOJTHATH TEPMOANHAMHYECKUI aHAIN3 TETNIOTEXHUIECKUX YCTPOUCTB M Ky30BOB IOABIKHOTO COCTaBa

ypOBeHL 2 MNPpUMCHATH OCHOBHBIC 3aKOHBI TCPMOJUHAMUKA U TCOPUU Termoo0OMeHa JJI aHa/In3a U peUICHUS MPAKTUYCCKUX 3a/1a4,
BBITIOJIHATH TepMO,HI/IHaMI/I‘leCKI/Iﬁ aHaJIu3 TUIIOBBIX 3JICMCHTOB TCXHOJIOrHYCCKUX MalllMH U IIOJABHUXXHOT'O COCTaBa,
BBITIOJIHATH TepMO,Z[I/IHaMI/I‘{CCKI/Iﬁ aHaJIu3 TCIJIOTCXHUYCCKHUX yCTpOf/'ICTB M KY30BOB IIOABHUXXHOI'O COCTaBa

YpoBens 3 [pa3pabarbiBaTh U MpeIaraTh IUIaH MPOBEICHUS TEPMOIMHAMUYECKOTO aHAIN3a TEITNIOTEXHUIECKUX YCTPONCTB,
(hopMyITHPOBATH BBIBOJBI, OIICHUBATH COOTBETCTBHE BBHIBOJIOB ITOJyYCHHBIM JAHHBIM, , BEITIONHATH
TEPMOJIMHAMUYECKHUM aHATN3 TUIIOBBIX 2JIEMEHTOB TEXHOJOTHYECKUX MALIUH U MOJBUKHOTO COCTaBa, BBHIMOJIHATH
TEPMOJANHAMHYCCKIHA aHAN3 TeIIIOTEXHUYECKHUX YCTPOHCTB U Ky30BOB ITOJIBIYKHOTO COCTaBa

Buaanern:

ypOBeHL 1 METOAaMH TCOPETHUUYCCKOIO M  OKCICPUMCHTAJIBHOTO HCCJICAOBAHUA B  TCIUIOTEXHUKE, MCTOAAMU (I)I/ISI/IKO-
MaTEeMaTHYECKOT0 OIMMCAHWS TEIUIOTEXHUYCCKUX SIBJICHHH W IMPOUECCOB, ONPCACIAOMNX TPUHITUIIBI pa6OTBI
Pa3INIHbIX TEXHUYCCKUX YCTpoﬁCTB, HaBbIKaMH BBITIOJTHCHUA TCPMOJUHAMUYCCKUX U TEIIOMACCOOOMEHHBIX pacyeToB

ypOBeHL 2 METOAaMH TCOPETHUUYCCKOIO H  OKCICPUMCHTAJIBHOTO HCCJICAOBAHUA B  TCIUIOTEXHUKE, MCTOAAMHU (I)I/ISI/IKO-
MAaTEMAaTHYCCKOI0 OMMUCaHUs HIUPOKOIo KilacCa TCIJIOTEXHUYCCKUX SIBJICHUH U mpoueccoB, ONpeACTIAONUX ITPUHIUIIBI
pa6OTBI pPas3siInYHbIX TEXHUYCCKUX yCTpOﬁCTB, HaBBIKaMH BBIIIOJIHCHUA TCPMOJUHAMUYCCKUX U TEIIOMacCOOOMEHHBIX
pacyeToB

YpOBCHB3 METOOAAMH TCOPETHYCCKOTO W OKCIICPUMCECHTAJIBHOTO HCCICAOBAaHWA B  TCIUIOTEXHUKE, MCTOJaMU Cl)I/ISI/IKO-
MAaTEMAaTUYCCKOI0O OIMMCaHUusA U MOJIACIUPOBAHHSA MHIMPOKOIo KijlacCca TCIUIOTEXHUYCCKUX SIBJICHUN U mpoueccos,
OIPCACIIAIOIINX IIPUHIUIIBI pa6OTBI pa3InYHbIX TCXHHUYICCKUX yCTpOﬁCTB, HaBbIKaMH BBITTIOJTHCHUS
TCPMOJANHAMUYCCKUX U TEIIOMAaCCOOOMEHHBIX pacdyeToB, MCTOJAAaMH OLICHKU U pacde€Ta HNPOCKTUPYCMBIX Y3JI0B U
arperaTtoB € YUeTOM Tpe60BaHHﬁ HaJAC)KHOCTH, TCXHOJIOTUYHOCTH, 0E30IMaCHOCTH U OXpaHbl 0pr>1<a}omel71 Cpeanbl

1.3. Pe3yabTaThl 00y4yeHHUs N0 AUCUUILJIMHE (MOIYJII0)

B pe3yabTaTe 0cBOCHHS AMCHUILIMHBI 00y4YalOMIAiics JOIKEeH:

3HaTh:

OCHOBHBIC 3aKOHBI TEPMOJMHAMHKH, TCIJIO- U MacCOOOMEHA, 3aKOHBI MPEBPAICHHUS YHEPTUU B PA3IUYHBIX TCPMOIUHAMHYCCKHIX
mporeccax, NPWUHINI —JOEHCTBUS W YCTPOMCTBAa TEIDIOOOMEHHBIX — aNlapaToB, TEIUIOCHJIOBBIX YCTAaHOBOK W JAPYTHX
TEIJIOTEXHOJIOTMUECKHUX YCTPOUCTB, IPUMEHSIEMBIX B OTPACIU

YMerhb:

peliaTh TEOPETHYCCKHME 3aJaud, WUCIOJb3ysS OCHOBHBIC 3aKOHBI TCPMOJUHAMUKHA M TEIUIO- M MAacCcOOOMECHA, BBIIOJHSATH
TEPMOJAMHAMHYCCKIH aHAN3 TEITIOTEXHUIECKHUX YCTPOHCTB

Buaanern:

METOAaMU TECPMOAUHAMUYCCKOT'O aHaJIn3a TCINIOTEXHUYCCKUX YCTpOﬁCTB 1 Ky30BOB IIOABUIKHOI'O COCTaBa

2. MECTO JAUCHUATIJIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJBHON TPOTPAMMBI

Hﬂcull/fl")liﬂﬂbl HaumeHoBaHHe MHCIMTIIHHBI Kouzzﬁﬁsi?&}:;m
2.1 OcBauBaemasi IMCUUIJIHHA
BF1.B.20 |Tepmonunamnka u renonepenaua (TITIN) |OTIK-13; TIK-19
2.2 TlpeamecTBYOIIHE TUCITUTLTHHBI
B1.B.10 | Puznka |ONK-1; ONK-2; OIK-3
2.3 OcBauBaeMble NapalieJbHO JUCUHIJINHBI
b1.b.19 DJIeKTPOTEXHUKA U DJIEKTPOHUKA OIIK-9; OIIK-13
Bb1.B./IB.02.01 ['mapaBjmMkKa U THAPONPHBO/ OIIK-13, ITIK2
2.4 Ilocaenyonmue TUCHUILUINHBI
b1.b.23 ConpoTHBjIeHHE MATEPHAJIOB OIIK-7; OIIK-12; ITIK-13; ITK-
19




OBYUYAIOIIUXCHA

3. OFBEM JUCHHUIIVIMHBI MOAYJIA) B 3BAYETHBIX EJUHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIUXCSA C
IPENOJABATEJIEM (IIO BUJIAM YYEBHBIX 3AHATHUIT) U HA CAMOCTOSATEJBHYIO PABOTY

3.1 O0beM qMCUUNIMHBI (MOAYJIA)

33ET

3.2 PacnpenesieHne akageMHYeCKHX 4acoB Mo ceMecTpam (1Js1 oo)/kypcam( 1Jst 3¢h0) M BUIaM YueOHbIX 3aHATHI

Ne cemecTpa (n4s1 0¢o) / kypea ( Aas 3¢o)

Bun 3ansaTuii 1 2 3 4 5 6 Hroro
vo | pog | vyom | pog | vo | pox | vyo | peog | vyom | pog | vyon | pox | yn | pog
KonrakrHas pabora: 12,65 | 12,65 12,65 | 12,65
Jlekyuu 4 4 4 4
JlabopamopHule 4 4 4 4
ITlpakmuueckue 4 4 4 4
Koncynomayuu 0,65 | 0,65 0,65 | 0,65
Hno.paboma
KoHnrtpoan 4 4 4 4
Cam. paboTta 91,35 | 91,35 91,35 | 91,35
HUTOoro 108 108 108 108
3.3. ®opMBbI KOHTPO.JIA H BHABI CAMOCTOSATEIbHOH pa6éoThl 00y4aromerocs
DopmMa KOHTPOJIS CemecTp HopMbI BpeMeHH Ha caMOCTOATEIbLHYIO padoTy 00yuarouierocs
Bun paboThr Hopwmeb! Bpemenu, uac
IToaroroBka K JIEKIIASIM 0,5 gaca Ha | 9ac ayAMTOPHBIX 3aHATUH
IK3aMeH IToaroToBka K MpakTHIECKUM/ 1 yac Ha 1 yac ayIuTOPHBIX 3aHATHI
J1200PATOPHEIM 3aHATHIM
3auer 2 IoxaroroBka k 3a4yety 9 gacoB (0¢o)

Kypcosoii npoekT BrimonHeHnne KypcoBOro mpoexTa 72 yaca
KypcoBast pabora BrimosrHeHNE KypCcoBO# pabOTHI 36 gacoB
KonrtpoabHas padora|2 BrinosHeHe KOHTPOJILHOM PabOThI 9 yacoB
PI'P Bsinonnenue PI'P 18 gacoB
Pedepat/acce Beimonnaenue pedepara/scce 9 gacoB
4. COAEP KAHME JUCHUIIIMHBI MOAYJISl), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JAEJIAM)
C YKABAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHUX YACOB 1 BUJ1OB
YYEBHBIX 3AHSTHI
Kon H Bug |[Cemectp| K-BO K 1 Hacwi B N
SAHSITHSI alMeHOBaHMe paslenoB HTeM | . o |~ kype |ax.uacon OMIeTEeHIIUHN HTEepaTypa | MHTepaKTHBHOM
hopme
K-Bo ®opma
aK.4YaCoB |3aHATHSHA
Pazgen 1. OCHOBBI
TEPMOJINHAMHUKHA
1.1 OCHOBHBIE TOHATHS U ONPEACICHHS 1.1 7112 7113
TepMOMHAMUKH. TepMOANHAMUYECKAs 147115 2.1
cucrema. [TapaMeTpsl COCTOSHHUS. Cp. 2 7,35 OIIK-13 TIK-19
YpaBHEHHE COCTOSIHUS UACATIBHOTO rasa. 227123 124
J2.5712.6
I"az0Bble cMecH. TemnoeMKoCTb.
1.2 Onpezenexue napaMmeTrpoB
HACBILIEHHOTO BOJSHOTO Hapa.
uau
Onpenenexye NOBEPXHOCTHOIO
HATSDHKEHUS BOZBI B AMANIa30HE
TeMIIeparyp. JI1.1J11.2J11.3
uau J1.4J11.5 J12.1
Bs13k0CTh JXHAKOCTH B IHAa30HEe JIab. 2 2 OIIK-13TIK-19 | J12.2 7123 124
TeMIIeparyp. M2 M3
uau
OmnpefeneHne TeIIONPOBOAHOCTH
BO37yXa.
]
Omnpenesnenne ko3 unmueHTa
TEIUIOBOT'O M3JIYUCHHs TBEPJIOTO Tella.
1.3 OHepreTuka TepMOIHMHAMUYECKOH Jlek. 2 2 OIIK-13 TIK-19 | JI1.1 JI1.2 JI1.3 2 ITpoGnem-




cucreMbl. B3aumoencTBre CUCTEMBI © JI1.4 J11.5 J12.1 Hast
okpykaroleil cpenoil. Ilepsoe Hauano J2.2J12.3 J12.4 JIEKIUA
TepMOIUHAMUKH. TepMoanHAMUYECKUE JI2.5J12.6

npoueccsl. [loguTponHbie IpoLecchl.

1.4 OHepreTuka TepMOJUHAMUYECKON J1.1J11.2 J11.3
cucremsl. IlepBoe Hauano JI1.4 J11.5 J12.1
TepMO,Z[I/IHaMﬁKPI. TepmoanHamuueckue Ip. 2 OIIK-13 TIK-19 JI2.2J12.3 J12.4
MPOLECCHI. 7125

1.5 Bropoe nauano repmoaunamuku. Lukn 1.1 7112 7113
Kapno. Teopema Kapno. Ilonstue
sHTponuu. M3MeHeHne SHTPONUH ra3a B Cp. 10 OIIK-13 TIK-19 A4 1.5 J12.1
TEPMOJIMHAMUYECKHX Hporeccax. T-S 227123 124

JI2.5 J12.6
JHarpaMMbl.

1.6 HuKIIBI DHEPTETUUECKUX YCTaHOBOK. JIL.1JI1.2 J11.3
N3o06paxenus nuknos B p-V u T-S JI1.4J11.5J12.1
;[Har[f’aMMax. TepMOIII/IH:fMI/IKa IIOTOKOB. Cp. 10 OTK-13 TK-19 J2.2J12.3 J12.4

JI2.5 JI12.6

1.7 Peanbnble ra3el u napsl. BoasHoit nap. JIL.1JI1.2 J11.3
i-S auarpamma BOJSTHOTO rapa. BraxkHsrit JI1.4J11.5 J12.1
BO3yX. XUMHYECKas TEPMOANHAMUKA. Cp: 10 OMK-13 TIK-19 J2.2J12.3 J12.4

JI2.5 J12.6
Pasznen 2. OCHOBBI TEILIO-
MACCOOBMEHA

2.1 Teopus Teroo6meHa. Bunsl JI1.1J11.2 J11.3
TermtooOMena. TermmonpoBOHOCTS. JI1.4 J11.5 J12.1
Vpasueunne Oypse. JuddepenuuansHoe Jleic. 2 OTK-13 TIK-19 J22 71237124
YPaBHEHUE TEIIOIPOBOJAHOCTH. JI2.5J12.6

2.2 OCHOBHO# 3aKOH TEIIONPOBOJHOCTH.

CTauHoz{apHa;[ TEIIONPOBOAHOCT, 110112 7113

TUIOCKOH OJTHOCTIOMHON M MHOTOCTOHHOMN Ananus
CTEHOK ITPM TPaHUYHBIX yclIoBusX I poxa. Tp. ’ OITK-13 TIK-19 ﬁ;; ﬁ;; ﬁ;}l KOHKPET -
CranuoHapHas TEIUIOIPOBOIHOCTh HBIX
HWIMHAPUYECKON OJTHOCIOWHON U X253 CUTyanun
MHOTOCJIOHHOM CTEHOK IIPU TPaHUYHBIX

ycnoBusix | pona.

23 Onpezenexye TEMIONPOBOAHOCTH
TBEP/BIX MaTEPHATIOB METOJIOM
TUTACTUHEL
unu

Hccnenopanue mpouecca TEMIOOTIauH
IIpu cBOOOHOM KOHBEKIINH BIOJIb
BEPTUKAIILHOTO LIMIUHAPHIECKON
TIOBEPXHOCTH METOOM HMHUTAMOHHOTO 1.1 7112 113
MOJIETTUPOBAHHSI.
i J1.4 1.5 J12.1
JIa6. 2 OIIK-13 TIK-19 | J12.2 J12.3 J12.4
HccnenoBanne xod¢hpunuenTa
U3ITy4EeHHs 3JIEKTPOIIPOBOISIINX M2 M3
MaTepuajIoB KaTOPHMETPHIECKIM
METOJIOM MPH UMUTAIHOHHOM
MOJIETIMPOBAHHUH NIPOIIECcca TEIIO0OMEHA.
unu
Hccnenopanue npouecca aanabaTHOro
HCTEUYCHUS Ia3a uepes CysKarolieecs
COIIO MPH UMUTAILIMOHHOM
MOJICTIHPOBAHHN.

2.4 Kounsekunst. KOHBEKTUBHBIN

ternoodMen. Jnd dpepeHnnansHpie JIL.1JI1.2 J11.3

aBHEHUSI KOHBEKTHBHOTO JI1.4J11.5J12.1
¥§nnoo6MeHa. Teopus momoowsI. Cp: 10 OMK-13 TIK-19 J22 71237124
Kpurepnn nono6us. Temosoe J2.5J12.6
U3ITydeHHE.

2.5 Temnonepenaua. MaTencudukanys JIL.1JI1.2 J11.3
TemnoooMena. OCHOBBI TEIIO-, JI1.4 J11.5 J12.1
MaccooOMeHa, TEIIOMacCOOOMEHHBIE Cp. 14 OTIK-13 TIK-19 JI22J123J12.4
YCTpPOHCTBA. JI2.5J12.6
Pa3nen 3. TOIJIMBO U OCHOBBI
I'OPEHUS, OXPAHA
OKPYKAIOIENM CPEJIBI

3.1 Tomnuso. Buasl Tormusa. OCHOBEI JIT.1 J11.2 J11.3
ropenus. [IpumeHeHne TermioTsl B Cp: 1 OTK-13 TIK-19 JI1.4 J11.5 JI2.1




OTpaciu. J2.2J12.3 J12.4
J12.5J12.6
Paznen 4. IOATI'OTOBKA K
SAHATUAM
4.1 IToaroroBka K JICKLIUSAM. JIL.1JI1.2 J11.3
JI1.4 J11.5 J12.1
Cp. OMK-STIR-9 0 15 5 2.3 2.4
J12.5 J12.6 M1
4.2 [ToaroroBka K NpakTUYECKUM JIT.1 JI1.2 JI1.3
3aHSITUSM. JI1.4 J11.5 J12.1
Cp: OMK-I3TIK-19 4 315 5 2.3 2.4
JI12.5 Ml
4.3 [MonroroBka K 1a00paTOPHEIM PabOTaM. JIL.1JI1.2 J11.3
JI1.4 J11.5 J12.1
Cp: OMK-13TIK-19 1 715 5 1123 1124
M1 M2 M3
4.4 IToaroroBka v BEITIOJIHEHUE JI1.1 J11.2 JI1.3
KOHTPOJIBHOU paboThI. JI1.4 J11.5 J12.1
Cp. 2 9 OIIK-13TIK-19 |JI2.2J12.3 J12.4
JI2.5 J12.6 M1
M4

5. ®OHJ] OLIEHOYHBIX CPEACTB [IJISI IPOBEJIEHISI IPOMEKY TOUHOM ATTECTAIIAN OBYYATOIINXCST
MO JUCHUILIMHE (MOJY.TIO)

5.1. TIlepeueHb KOMIETEHIHIi ¢ YKa3aHHEM 3TanoB UX (hopMUpoOBaHuUsI B poIlecce OCBOEHHUsI 00pa30BaTebHOI MPOrpaMmbl

OCHOBHBIMU JTanamu (OpMHUpPOBaHHS KOMICTCHIMIA B paMKax JAUCIUIUIMHBI BBICTYIACT MOCJICIOBATEIEHOC H3YYCHUC
COJIepP)KaTEIhbHO CBA3AHHBIX MEXTY COOO0M pa3fesioB (TeM yU9eOHBIX 3aHATHI ), KOTOPBhIC OTPAXKEHBI B pasnene 4.

MaTpuiia OlleHKH Pe3yJbTaTOB 00y4YeHHs 10 JHCIHUILIHHE

Kop Ilnanupyemble pe3yabTaThl
KOMIIETEHI| o0y4eHus (mMoka3aTenn OuneHounsble cpeacTBa/GopMbI KOHTPOJISA
UM OLlCHMBAHUSI KOMIIeTeHMil)
Omnpoc o | TecroBoe | Otuer no Joxuazn Otuer 1o
TEOpHHU 3amanue | abopatop- npaktuueck | Konrposns- auer
HBIM nM pabotam| Hast paboTa
paboram
OIIK-13 |3HaeT + + n
yMeeT + + + +
BJIajieeT + + +
IIK-19 [3HaeT + + n
ymeer + + + +
BJajieeT + + +

5.2 Onucanue nmokasarejel u KpUTEepHeB OLICHUBAHUSA KOMIeTeHU Ul Ha Pa3IMYHBIX 3TAalMaxX UX (l)OpMHpOBaHl/lﬂ, OInmUcaHue
IKAaJI ONCHUBAHUA

KPUTEPUU ®OPMUPOBAHUSA OLIEHOK 11O TEKYIIEMY KOHTPOJIIO (OITPOC IO TEOPUN)

«O1augHo» (5 6amIoB) — MOMYYaAIOT O0ydYaromuecs ¢ MPaBUILHBIM KOJMYECTBOM OTBETOB Ha 3a/laBaeMble BOMPOCHI — HE
MeHee 95% ot o01ero oobpEMa 3aJaHHBIX BOIIPOCOB.

«Xopomo» (4 6aya) — MoJy4aroT 00yJaronIruecst C MPaBHILHBIM KOJMIECTBOM OTBETOB Ha 3ajJ]aBaeMble BOITPOCHI — HE MEHEE
75% ot obmero 00bEMa 3a1aHHBIX BOIIPOCOB.

«YoBJEeTBOPUTENbHO» (3 Oamna) — moiydaroT oOydaronipecss ¢ MpaBUIbHBIM KOJWYECTBOM OTBETOB Ha 3aJjaBacMbIe
Borpocsl — He MeHee 50% ot obuiero o6bEMa 3aIlaHHBIX BOTIPOCOB.

«HeynoBierBopuTesibHO» (0 6a/UIOB) - TOMYYalOT 00YJAFOIINECS C MPABUIBHBIM KOJMYECTBOM OTBETOB Ha 33a/[aBaeMbIe
Borpockl — MeHee 50% ot o01iero o0bEMa 3aJaHHBIX BOIIPOCOB.

KPUTEPUHA ®OPMHUPOBAHUSA OIIEHOK IO BBIITIOJIHEHUIO TECTOBBIX 3A TAHUM

«O1anyHo» (5 0aI0B) — MONMy4YaloT 00ydYarOIIUecs: ¢ MPAaBUJIBHBIM KOJIHUYECTBOM OTBETOB Ha TECTOBBIC Bompockl — 100 —
90% ot 06mero 00pEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«Xopomo» (4 6ana) — MoJTy4yaroT 00y4aroIuecs ¢ MPaBMWILHBIM KOJIMYECTBOM OTBETOB Ha TeCTOBBIE BONPOckl — 89 — 70% ot
o01ero o0bEMa 3aTaHHBIX TECTOBBIX BOIPOCOB.

«YI0BJIETBOPUTENBLHO» (3 0Oauia) — MOIyYaroT 00YYArOIUeCcs ¢ PABUIEHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC BOIIPOCHI —
69 — 40% ot obmiero 06bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«HeynoiaerBopureabno» (0 0auioB) - MOMy4YarOT OOYYAKOLIMECs C MPAaBWIBHBIM KOJHMYECTBOM OTBETOB HA TECTOBHIC
BOTIpOCHI — MeHee 39% ot obmiero o0bpEMa 3aTaHHBIX TECTOBBIX BOIIPOCOB.

KPUTEPUUA ®OPMHUPOBAHUSA OLIEHOK I10 3AIIIUTE JIABOPATOPHOI PABOTHI

«3auTeHo» TONMydYaroT OOydaromIuecs, BBITIOJHUBIINEG Bce (HU3MUECKHe HW3MEpPEHUS B COOTBETCTBHE C TPEOOBAHUSIMHU
J1a00paTOPHOIT pabOTHI, MPABHIIHLHO BBHITOJHHUBIINE BCE HEOOXOAUMBIC PACUETHI [0 00PabOTKE PEe3yIbTATOB U3MEPECHUI B COOTBETCTBHE




¢ TpeboBaHUMAMH Jla0OpaTOpHOW pPabOThl, O(QOPMHUBIIME OTYET O BBITOJHEHUU JIAOOPATOPHOW pPabOTBI B COOTBETCTBUU C
MPEIbSBISACMBIMU TPEOOBAHUSAMH, B KOTOPOM IPEICTABICHBI BCE PE3yJIbTAThI U3MEPEHUI, CACIaHbI BCE HEOOXOIMMEIC pacuceThl 0e3
apu(MeTHIeCKuX OIMMOOK, CHIeNaHsl 000O0IIaoNIie BBIBOIABI, a TaKKe TPaMOTHO oTBeTmBIIMEe Ha 60% U Ooylee TEOPETHUECKUX
BOTIPOCOB IPEIOAaBaTEeIIs 0 TEME JaHHOU JIAO0paTOPHOH pabOTHI.

«He 3auTeHo» MONy4alOT 00ydYarOIIMeCs, HE BBHIMOJHUBIINE BCEe (PU3MUECKUE M3MEPEHHs B COOTBETCTBHE C TPEOOBAHUSIMHU
nabopaTopHOil padoThl, MO0 HE BHINOJIHUBIINE MPABUIBHO BCE HEOOXOAMUMBIC pacdeThl MO 00pabOTKe pe3ysIbTATOB M3MEPCHHU B
COOTBETCTBUE C TpeOOBaHUSAMHU JTA0OPATOPHOW PadOThI, JTUOO HE OGOPMHUBIINE OTYET O BBITIOJHEHHH JIAOOPATOPHOW pabOTHI B
COOTBETCTBHUH C MPEIBIBISCMBIMHI TPEOOBaHUSAMHU, JTHO0 HE OTBeTUBIINE HA 60% U 00Jiee TEOPETHYCCKUX BOIIPOCOB MPEIOIABATENS 110
TeMe JaHHOH JIabopaTOpHOU paboTHI.

KPUTEPUUN ®OPMHUPOBAHUSA OHEHOK 11O IPAKTUYECKHUM PABOTAM

«OtanyHo» (5 OawioB) — OOydarONIMICS MOKa3an TiTyOOKHE 3HAHHMS MaTepHala MO IMOCTaBJICHHBIM BOIIPOCaM, TPaAMOTHO,
JIOTUYHO €T0 M3JIaraeT, CTPYKTYPHUPOBAI U ASTATU3UPOBAT HHPOPMALHIO.

«Xopomo» (4 6amma) — oOydaromMiCsS TBEPAO 3HACT MaTepHai, IPaMOTHO €r0 H3JIaraeT, He JOMYCKaeT CYIICCTBEHHBIX
HETOYHOCTEH B OTBET Ha BOIIPOCHI.

«YoBJeTBOPUTEIbHO» (3 Oaa) — oOyJaromuiicss UMeeT 3HaHUS OCHOBHOTO MaTepHualia 1o TOCTaBICHHBIM BOIPOCaM, HO HE
YCBOWMJI €T0 JICTAJICH, JOMYCKACT OTCIbHBIC HETOYHOCTH.

«HeynoBierBoputesibHO» (0 6ammoB) — oO0ydaromIuiics JOIMyCKaeT TpyOble OMMOKH B OTBETE HAa IOCTABJICHHBIC BOTPOCHI,
JIEMOHCTPHUPYET OTCYTCTBHE HEOOX0AUMON HH(OPMAIUH B IPE3CHTALINH.

KPUTEPUU ®OPMUPOBAHUSA OLNEHOK 110 IPEJCABJIEHHOMY JOKJIAY

«O1augHo» (5 6ayIoB) — OOydYaromMiACs TOKa3aj TITyOOKHe 3HaHHsI MaTepHuaja 10 MOCTaBICHHBIM BOMPOCaM, TPaMOTHO,
JIOTHYHO €r0 M3JIaraeT, CTPYKTYPHPOBAJ U ACTAIM3UPOBAT HHPOPMAIIUIO, HHOOPMAIHsI TPEICTABIICHA B TIEpEpaOOTAHHOM BHJIC.

«Xopomo» (4 Gamra) — oOyJarOIUNCA TBEPJO 3HACT MaTepuaj, TPAMOTHO €ro W3JIaraeT, He JOIMyCKaeT CYIIEeCTBEHHBIX
HETOYHOCTEH B OTBET Ha BOIPOCHI, IPEACTABIISACT HATJSIIHBIA MaTepUall, IOMOTAIOIIKN CITYIIATENSIM 3allOMHUTh OCHOBHBIC ITyHKTHI
BBICTYIUICHHSI.

«YI0BJIETBOPUTENBLHO» (3 0aia) — 0OyYarOUIMIACS UMEET 3HAHUS OCHOBHOTO MaTepualia IO MOCTABJICHHBIM BOIPOCaM, HO
HE YCBOWJI €ro0 JeTalieil, 10MyCcKaeT OTAeIbHbIC HETOYHOCTH.

«HeynosiaerBopureabno» (0 0awioB) — o0yJaromuiics nOMyckaeT rpyObie OIMOKK B OTBETE HA IMOCTABICHHBIC BOIPOCHI,
JIEMOHCTPUPYET OTCYTCTBUE HEOOXOAUMOM UH(POPMAIIUH B MIPE3CHTAIHH.

KPUTEPUUA ®OPMHUPOBAHUSA OIIEHOK ITO PA3BOPY KOHKPETHBIX CUTYAIIMI

«O1anyHo» (5 6aUIOB) — CTYACHT PACCMATPHUBACT CHTYallMI0 HA OCHOBE LIEJIOCTHOTO MOAXOJa M MPUYHMHHO-CIICICTBEHHBIX
cBs3eil. DPGEKTHBHO paclo3HACT KITFOUEBBIE MPOOIEMBI U OTIPEAEIIAET BO3MOXKHBIC TPUUUHBI HX BO3HUKHOBEHHUS.

«Xopomro» (4 6ayia) — CTYICHT JEMOHCTPHPYET BBHICOKYIO MOTPEOHOCTh B IOCTHKECHUU ycrexa. OnpeneseT rIaBHyo 1eb
1 TIOJIIENH, HO HE YMEET PAcCTaBIsATh PUOPUTETHI.

«YI0BJIETBOPUTENBHO» (3 0aiia) — CTyIEHT HAaXOJIWT CBS3M MEXKAY JIaHHBIMH, HO HE CIocOOeH 0000IIaTh pa3HOPOAHYIO
nH(OPMAIIHIO U HA €€ OCHOBE MpeJiaraTh PeleHus TOCTaBICHHBIX 3a/1a4.

«HeynosiaerBopureabno» (0 0aioB) — CTyIECHT HE MOXXET YCTAHOBHUTH JJIsl CceOS W IPYrHX HANPABICHUC WM TOPSIOK
EMCTBUI, HEOOXOAMMBIE ISl JOCTHIKEHMS IIEIIH.

KPUTEPUU ®OPMUPOBAHUSA OLNEHOK 110 BBIITIOJIHEHUIO CAMOCTOATEJIBHBIX KOHTPOJIBHBIX PABOT

«OT1auaHo» (5 6aIOB) — CTaBUTCS 33 PabOTY, BHIMIOJTHEHHYIO TTOJHOCTHIO 0€3 OMMOOK ¥ HEJIOYETOB.

«Xopomo» (4 Gama) — ctaBUTCS 32 pabOTY, BHINOJHEHHYIO MOJHOCTBIO, HO IIPH HAIWYMU B HEW He Oosee 0JHOI HerpyOoi
OIMOKY M OTHOTO HEJ0YeTa, He Ooiee TpexX HeJ0UYEeTOB.

«YnoBiaeTBopuTeabHO» (3 Oamina) — cTaBUTCS 3a pPaboTy, eciad OOydaroIIMHCs MPAaBWIIBHO BBHINOJHUI HEe MeHee 2/3 Bcei
paboTHI WM TOMYCTHII He OoJiee OHON rpy0Ooi OMMOKK B ABYX HEIOYETOB, HE OoJjiee OJHON rpy0Ooil M OqHON HEerpyOol OmMOKH, HE
Goiiee Tpex HErpyObIX OMIMOOK, OJTHOI HerpyOOH OMIMOKK U JBYX HEIOYETOB.

«HeynoBaerBoputesibHO» (0 0ayIoB) — cTaBUTCA 32 pabOTy, €CIM YHCIO OMIMOOK W HEIOYETOB MPEBBICHUIO HOPMY IS
OIICHKH 3 WJIHM MPaBUJIBHO BBIMIOJHEHO MeHee 2/3 Bceid paboThl.

Bunbt ommbok:

- TpyOble OmMOKW: HE3HAHWE OCHOBHBIX TOHATHH, TpaBwWi, (GOPMYJ, HE3HAHHWE MPUEMOB pEHICHHUS (PU3NICCKUX 3a1ad;
OLIMOKY, IOKa3bIBAIOIINE HETPABIILHOE IIOHUMAHUE yCIOBUS PEAJI0KEHHOTO 3aaHus..

- HeTrpyObIe OIMMUOKHU: HETOYHOCTH (OPMYIMPOBOK, ONPeAeIICHIH; HepaIlMOHAILHBIA BEIOOD X0/1a PEeIIeHHS.

- HEJI0UEThl: HEepalOHAIbHbIC IPHEMBI PELICHUs 3a/1a4; apu(pMETHIECKIE OIINOKH B BHIYMCIICHUSX, €CIIM 3TH OLIMOKH Tpy0o
HE UCKa)KalOT PEabHOCTh MOJIYYEHHOTO pe3yIbTaTa; OTAENbHBIE MTOTPEITHOCTH B (HOPMYITHPOBKE BEIBOAOB IT0 PE3yJIbTaTaM pPEIICHUS;
HeOpEeKHOE BBHITIOIHEHUE 3aJaHUsL.

KPUTEPUHA ®OPMHUPOBAHMSA OIIEHOK IO HTOTOBOMY KOHTPOJIIO B PAMKAX ITPOMEKYTOYHON
ATTECTAIIUU B ®OPME 3AYETA

«3auTeHo»» - OOyJaroIMiicS IEMOHCTPHUPYET 3HAHHWE OCHOBHBIX Pa3fesioB MPOrpaMMBl M3ydaeMOro Kypca: ero 0a30BBIX
MOHATUH U (pyHIAaMEHTAJIBHBIX TPOOIEeM; MPUOOPET HEOOXOIUMBIC YMCHUS M HABBIKK, OCBOWJI BOTIPOCHI TIPAKTHYCCKOTO MPUMEHECHUS
MIONyYCHHBIX 3HAHUH, HE MOMyCTHI (PaKTHUECKUX OIMMOOK IPH OTBETE, AOCTATOYHO IIOCIECAOBATEIPHO W JIOTHYHO H3JIaraeT
TEOPETUYECKUI MaTepuall, A0IMycKas JIMIIb HE3HAUUTEIbHbIEC HAPYIICHHUS TOCIEA0BATEIbHOCTH U3JI0XKEHHUSI U HEKOTOPbIE HETOUHOCTH.




«He 3a4TeHO0» - BBICTABIACTCSA B TOM ClIydac, Koraa CTyJACHT ACMOHCTPUPYCT (bpal"MeHTapHLIe 3HaHUSA OCHOBHBLIX pa3acyioB
nporpaMmMbl U3y4a€MOTI'o Kypca: €ro 0a30BBIX IIOHSATHHA U (byH,HaMeHTaHLHLIX l'IpO6J'I€M. v 9K3aMCHYEMOI'O c1abo BbIpaK€Ha
CIIOCOOHOCTh K CaMOCTOATCIIBHOMY AHAJIMTUYCCKOMY MBINIJICHUIO, UMCIOTCA 3aTPYAHCHHA B H3JIOKCHHUHU MaTe€puajia, OTCYTCTBYIOT
H€06X0[[I/IMI)I€ YMCEHUA U HABbIKU, NOITYHICHbLI pr6LIe OIIMOKY M HE3HAHHE TCPMHUHOJIOTUHN, OTKAa3 OTBCYAThb HA AOMOJIHHUTCIIbHBLIC
BOIIPOCHI, 3BHAHUC KOTOPBIX HeO6XO,I[I/IMO JUIA TIOJTYYCHUA MTOJIOXKUTEIIFHOM OIICHKH.

5.3 TunoBbie KOHTPOJIbHbIE 3aJaHUSI MJIU HHbIE MAaTepPUAJIbl, HeOOX0AMMBIE /IJIs1 OLleHKH 3HAHMII, yMeHUil, HABBIKOB U (WJIN)
ONBITA J1eATEJHLHOCTH, XaPAKTEPHU3YIOLIUX 3TaNbl GOPMUPOBAHUS KOMIETEHIUH
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HEPEYEHDB BOITPOCOB K 3AYETY
OcHoBHbIE IOHATHS TepMoauHaMuKu. YpaBHeHue MKT, ypaBHeHue cocTosiHUS.
ITapameTps! cocTosHMS.
3aKOHBI HICATBHBIX TA30B.
CMmecu uaeanbHbIX ra3oB. CocoObl 3aJaHHsT CMECH.
DHepreTuka TePMOJNHAMUIESCKON CHCTEMBI.
TemmoeMKoCTh. 3aBUCHMOCTD TETNIOEMKOCTH OT TEMIIEPATyPHI.
TepmoauHaMUUYECKHE TPOLECCHI.
ITommTponHelil pouiecc. Y paBHEHHE MOTUTPOIHOTO MPOIIECCa.
[lepBoe 1 BTOpOE HaYama TEPMOANHAMUKH.
YpaBHeHHE SHEPruu ra30BOro mpouecca.
OnTansnusi. I3MeHeHne SHTAIBINHA B TEPMOINHAMUYECKHX ITPOIeccax.
OuTponus. MI3MeHeHne YHTPOITNH B TEPMOINHAMHICCKHX ITPOIIECCaXx.
Tepmogunamuueckue nukibl. Tepmuyeckuit KITJ uukna.
ukn Kapnuo. Tepmuueckuit KIT/1 muxma Kapro. Heobpatumebrii ki Kapao.
O6patnssiit mukst KapHo.
Teopema Kapho.
Tedenne ra3zoB 3akoH oOpamieHus Bo3aeicTBus. Coruia, U dy30phL.
OmnpeneneHne CKOPOCTH UCTEUEHHS Ta3a U3 coria. Kpurniaeckne mapaMeTpesl.
OmnpenencHue padOTH UICATEHOTO OTHOCTYIIEHYATOI0 KOMIIPECCOpa.
MHorocTyneH4aThlii KOMIIPECCOop.
Peanbublil KOMIIpeccop.
Hukiel nBUraTeneit BHyTPEHHET0 CropaHusl.
I{ukotel mBUTATENEH BHEIITHETO MOIBOA TEIUIOTHI.
PerenepaTuBHBIC IIUKITBL.
Peanbubie ra3el YpaBHenue Ban-/lep-Baanbca.
Bonsnoii map. I-S nuarpamma BoasiHOTO Tapa.
Bnaxupiii Bo3ayx. [-d muarpamma BiraxHOro Bo3myxa.
Xumnueckas TepMoaruHaMuka. [lepBoe Hayano TepMOAUHAMUKH MPUMEHUTEIBHO K XUMHUUECKUM IIPOLIECCaM.
I{uko161 ra30TypOMHHBIX YCTAHOBOK.
[{iKT16I TAapOCHITOBBIX YCTAHOBOK.
N3orepmuueckue noBepxHocTu. TemnepaTypHblid TpaJHeHT.
TemnonpoBoIHOCTE B ra3ax, JKUAKOCTSX, METalIax.
OCHOBHOM 3aKOH TEIUIOTIPOBOIHOCTH.
JuddepennmanbHoe ypaBHCHHE TEIIOMPOBOIHOCTH.
Yacrasle caydan auddepeHnnanrsHoro ypaBHEHHS TEIDIONPOBOJHOCTH.
VYciroBust 0IHO3HAYHOCTH B TPOIIECCaX TEIIIOMPOBOIHOCTH.
®dusnueckue CBOMCTBa KUIKOCTH (rasa).
CranuoHapHas TETUIONPOBOJIHOCTH TNIOCKOW OJHOCIOHHON CTEHKH NPH TPaHUYIHBIX YCIOBUAX | pona.
CranuroHapHas TETUIONPOBOJIHOCTH IIOCKOW MHOTOCIIOHHON CTEHKH TPY TPAaHUYHBIX YCIOBUAX [ pona.
CranuoHapHas TeIUIONPOBOJHOCTh LUJIMHIPUYECKONH OJHOCIOMHON CTEHKH IMpH TPAHUYHBIX YCIOBUAX |
pona.
CrauuoHapHas TEIUIONPOBOAHOCTh LMJIMHAPUYECKON MHOTOCIOMHON CTEHKH NPU T'PAHUYHBIX YCIOBUAX [
pona.
CB00OOIHAS ¥ BRIHYKJICHHAS KOHBCKITHSL.
OcHOBHOE ypaBHEHHUE Teru1o0oTAauu. KoapuuueHT Termootaayu
Teopus nomodus. Kpurepnu noao0usi.
Termunonepenaya yepes MIOCKYIO OAHOCIONHYIO CTEHKY.
Teruonepenaya yepes MI0CKYI0 MHOTOCIIOWHYIO CTEHKY.
TermomaccooOMEHHBIE YCTPOHCTBA.
YpaBHEHHE TEIIOBOTO OaaHca TEII0OOMEHHOTO amrapara.
Teopema Bomnosa.
Buxpeoii a¢dekr.
XosoauibHas U KpUOTEHHAs TEXHUKA.
TomnnuBo ¥ OCHOBBI TOPEHUS.

JIoKJaibl MitM COOOIICHMST MOTYT 3aCIYIIMBATHCS BO BPEMS IPAKTHICCKUX 3aHATHIH.
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5.

COBOKYITHOCTH MAaTCPHUAJIBHBIX TCJI, HAXOAAINXCA B MEXaHNYCCKOM U TCIIOBOM BSaHMOHCﬁCTBHH JAPYyT C IPpYTOM U C OKPYKAIOINMHA
CUCTEMY BHCIIHUMHU TCIIaAMU

TeMbl JOKJIaA0B U COOOLIEHUIT

®DyHIaMEHTaIbHBIC 3aKOHBI TEPMOAMHAMUKH. [[OHATHE SHTPOITUH.

CpaBHuTenbpHBIH aHanu3 nukioB JIBC.

Teopema Kapuo u Teopema Bosoga.

Teopus nogo6ust. KpurepuaibHble ypaBHCHHUS.

KonBektuBHBIN TetuiooOMeH. /[uddepeHnmansabie ypaBHEHHS KOHBEKTHBHOTO TEIUIOOOMEHA.
3aBUCUMOCTD KO3 GHUITUEHTA TETIIIOOT/AaYH OT YCIOBHMA TEII00OMEHa U PU3NISCKUX CBOHCTB.
Bupl Teri000MEHHBIX ammaparos.

XonmoaubHas U KPHOT€HHAs TEXHUKA.

. BropuuHbIle SHEpreTHYECKHE PECYPCHI.

10. OxpaHa OKpy>KaroLel cpeabl.

le/lMepLI TECTOB IJIA TEKYLIEro KOHTPOJIs

OCHOGHbLE NOHAMUA U 0npe0eﬂenuﬂ
I.

Hpe,HMeTOM TEXHUYCCKOI TCPMOJANHAMUKU SABJISIIOTCA ...

3aKOHOMEPHOCTH B3aMMHOTO TPEBPAIICHHUS TEIIOBOM M MEXaHWYECKOW SHEPTHH M CBOMCTBA TEN, YYACTBYIOIIMX B ITHX

MPEBPALICHUAX

3aKOHOMEPHOCTU B3aWMHOT'O HNPEBpAILlICHUSA TEIUIOBOM M MEXaHHYECKOM OHEPrunM M Macca TeCJI, Y4YaCTBYIOLIUX B OTUX

MPEBPALICHUIX

3aKOHOMEPHOCTU B3daMMHOI'0 IIPCBPpAICHUA TEIJIOBOM M MEXaHHYECKOI OHCPIruu u 00BeM TCJI, YYaCTBYIOUIHUX B 3TUX

MPEBPALICHUAX

3aKOHOMEPHOCTHU B3aWMMHOI'O IMPCBPAICHUA TEIUIOBOM M MEXaHHYECKOU OHCPIruu U CUJIa NPUTSIKCHUA TCJI, YHaCTBYIOIIUX B

STHX MPEBPAIICHUAX

. INapameTpamu cOCTOSIHAS TEPMOJMHAMUYECKON CUCTEMBI SBIISFOTCA . ..

p,v, T
P, Vv, p
p,Vv,t
v, T, p

. Temmniepatypa u ynenbHbIH 00BbeM B mporecce | — 2, moka3aHHOM Ha PUCYHKE, COOTBETCTBEHHO ...

YMCHBIIACTCA U YMECHBIITACTCSA
YBCJIUMYUBACTCA U YMCHBIIACTCA
YBCIMYNUBACTCA U YBCIINIUBACTCA
YMCHBIIACTCA U YBCIIMYNUBACTCA

. Temneparypa u nasnenue B npouecce 1 — 2, n300pa)keHHOM Ha PUCYHKE, COOTBETCTBEHHO ...

YMCEHBIIACTCA U OCTACTCA NOCTOSHHBIM
YBECIHUYNUBACTCA U OCTACTCA IMOCTOSHHBIM
0OCTAacCTCAd NOCTOSIHHBIM U YBCIIMYUBACTCSA
OCTaCTCs IMOCTOAHHBIM M OCTACTCs IOCTOSAHHBIM

TepMmoauHaMUYECKO# cUCTEMOl Ha3bIBAETCA ...

COBOKYIHOCTb MaTC€pUaJIbHbIX TCJI, HAXOAAIINXCA B THAPABIINYCCKOM B331/IMO,H€I7[CTBPII/I APYyTr € APYIOM U C OKPYIKAIONUMU CUCTEMY
BHCUIHUMMU TCJIaMU

COBOKYITHOCTb MaT€PHAJIBHBIX TeJl, HAXOAIIINXCS B MEXaHIIECKOM B3aNMOACHCTBUH JPYT C IPYTOM U C OKPY KAIOLITIMH CHCTEMY
BHEIITHUMH TEJIAMHU

COBOKYINHOCTb MUKPOCKOIMUYCCKUX 06L€KTOB, HaXoOgKnXcCsa B MCXaHUYCCKOM BSaHMOHGﬁCTBHH ApyT € ApyromMm

OO0beMHBIE 10111 BOZOpoJa U aproHa 12 = 10 %, rgo = 2 %. Maccosas nois BojopoJia paBHa ___ %.
0,24

24

2,4

10

Hapamempbl COCMOAHUA mepmodunamultecmtx cucmem




7. Ecnu | = -1200 xlloc/xe, Ty = 1000 K, Ty = 400 K, to nna mpouecca 1 — 2,

MTOKAa3aHHOTO HA PUCYHKE, ra30Bast MocTostHHAS paBHa _ KJx/(xr K).
o2
o 0,5
o -2
o -0,5
8. Ecu Tj = 1000 K, v] = 33k, Tr>=10K,t0Vv] :_M3/K2.
o 0,03
o 300
o 0,3
o 30
o)
9. B mporniecce 1 — 2, moka3aHHOM Ha pUCYHKe, a0COJIOTHOE JaBJICHHE U yJICIbHbIH
00BEM, COOTBETCTBEHHO ...
O yYMEHBIIAETCs, YMEHBIIACTCS
O YBEIMYHMBACTCS, YMECHBILACTCS
O YMEHBIIAETCS, YBEIIMIUBACTCS
YBEIIMYMBACTCSI, YBEITUUNBACTCS
Cmecu pabouux men
10. MexaHn4eckas cMeCh CyXOTro BO3/IyXa M BOASHOTO apa, Ha3bIBACTCA ...
O BI@KHBIM BO3JyXOM
O HCHACBHIIECHHBIM BJIQ)KHBIM BO3YXOM
O TazoMm
O mapoM
11. MakcumabHO BO3MOKHOE BIIarOCOJICPKAHNE TOCTUTAETCS IPH OTHOCHTEIEHON BIaKHOCTH paBHOH _ %.
o 100
o0
ol
o 0,1

12. OTHOWmIEHNE MacChl BOJSHOTO Mapa My, COJIEPIKaIErocs BO BIAXKHOM BO3JyX€, K MAaCCe CyXOro BO3/yXa My HA3bIBACTCH ...
O BJArocojep:KaHuEeM

O OTHOCHUTEJIbHOM BIAKHOCTHIO

O a0COJIIOTHOH BJIa)KHOCTBIO

O TOYKOH POCHI

Tennonpoeoonocme

13. HamGonpmmm ko3¢h(HUIIHEHTOM TETUIONPOBOIHOCTH 00JIaAloT ...
O YHUCTBIC METAJUIBI

O IKUAKOCTH
O rasbl

O OTHEYIOPEI

14. ®usnyeckuii cMbIca Ko PHUIEEHTa TEMIIEPATYPOTIPOBOTHOCTH COCTOUT B TOM, YTO OH XapaKTEPHU3YeT ...
O CKOPOCTh U3MEHCHHS TEMIIEPATYPHI B TEIIC

O CHOCOOHOCTH Tela MPOBOJHUTH TEILIOTY

O HalpaBleHUE PACHPOCTPAHEHUS TEIUIOTHI B TEJe

O HaIpPAaBJICHHUE YBEIMYCHHS TEMIIEPATYPhI B TEIIE

5.4 MeToanueckue MaTepuajbl, oNpeae/siioNIHe MPoLeAypPbl OLIEHUBAHUS 3HAHU, YMEHU i, HABBIKOB U (WJIH) ONBITA
JAeATEIbHOCTH, XapaKTePU3YIONIHX TANbI (HOpMUPOBAHMSI KOMIIETEHIHT

Onucanue npoueIypbl OlIeHUBAHUS 10 TeKYLIeMYy KOHTPoII0 «Onpoc no teopun / TectupoBaHuey.

KOHTpOJIb BBIMOIHEHHOW CAMOCTOATENbHON PAOOTHI OCYIIECTBIISCTCS HHIUBUYAIbHO, Ha 3aHSATHSX, IPH TECTUPOBAHUY, MPH
9TOM OLICHMBAETCSl YPOBEHb OCBOCHHUS 00YUArOMIErocs] yueOHbIM MaTEPHUAIOM, YMEHHE 00YYaIOIIerocs MCIOIb30BaTh TEOPETUUECKHIE
3HAHUS TIPH BBITOJHEHHU TPAKTUYECKUX 3a/1a4, 000CHOBAHHOCTh M YETKOCTh U3JIOKCHUS OTBETA.

TecTupoBaHWE IO TUCITUIUIMHE MPOBOAMTCS C MCIIOIB30BAaHHUEM PECypCOB JJIEKTPOHHON 00paszoBaTeNbHOUN cpembl «Moodley
(pexxum noctyna: http://do.samgups.ru/moodle/). KommuecTBO TECTOBBIX 3aaHUi U BpeMs 3a1acTcs cucTeMoi. Bo Bpemst mpoBeaeHust




TECTHPOBAHUS 00YYAOIINECs MOTYT IOJIb30BaThCs MPOTPAMMO# TUCIUIUIMHBI, CIIPABOYHON JTUTEPATY PO, KAIBKYJISITOPOM.
PesynbTaT KaXk10r0 00y4aronierocs OIEeHUBAETCS B COOTBETCTBHY C YHHBEPCATbHON KON, MPUBEJACHHON B IIYHKTE 5.2.

Onucanue npouenypbl olleHUBaHUS «3alINTa Ja00PaTOPHOI PadoThI».

OrnieHnBaHUE UTOTOB Jab0paTOPHOI pabOThI MPOBOJUTCSI MPETOIABATEIEM, BEAYITNUM JJaO0OpaTOpHBIE pabOTEHI.

[lo pesympTaTaM TPOBEPKH OTYETA IO JIAOOPATOPHOU pPabOTe OOYYAOLIUIiCS JOMYCKAaeTCs K ero 3alluTe IPH YCIOBHU
COOJTI0/ICHHS TIEPEYHMCIICHHBIX YCIIOBHIA:

— BBIMIOJIHCHBI BCE 33/1aHUS,;

— OTCYTCTBYIOT OIIHOKH;

— 0OpPMIIEHO B COOTBETCTBHH C TPEOOBAHUAMHU.

B ToM ciyuae, eciu cojaepikaHHE OTYETa HE OTBEYACT MPEHBSIBIIEMBIM TPEOOBAHMSIM, TO OH BO3BPAIACTCS aBTOPY Ha
nopaboTky. OOy4aronIMics TOJDKeH MepeieNiaTh OTYEeT C yY4eToM 3aMedaHuil. Eciin cOMHEHUs! BBI3BIBAIOT OT/IE/IbHBIC aCIIEKThI OTYETa,
TO B 3TOM CIIy4ac OHH PACCMATPUBAKOTCS BO BPEMsI YCTHOM 3aIIUTHI.

3amuTa oT4eTa Mo JlabopaTopHOW paboTe MpeacTaBiseT cOOOW YCTHBIH MyONMUYHBIH OTYET OOYydalomerocs O pe3yJsibTaTax
BBITOJIHEHYSI, OTBETHI HA BOIPOCHI MPEIIOIaBaTEIs.

Iopsinok oTYeTa MO MPAKTHYECKHM 3aHATHSIIM.

OlleHMBAaHUE UTOTOB MPAKTHYECKOH PabOThI MPOBOAUTCS MPEOIABATENIEM, BEIYIMM IPAKTUYECKHE 3aHSITHSL.

ITo pe3ynbraTaM MpoBEpKH OTYETa MO MPAKTHYCCKON paboTe 00yJYaromuiics JOMyCKAeTCs K €ro 3allluTe IPU YCIOBHU COOIIOICHUS
MEePEYNCICHHbBIX YCIOBHA:

— BBITIOJIHCHBI BCE 33/1aHUS,;

— OTCYTCTBYIOT OIIHOKH;

— 0(OpPMIIEHO B COOTBETCTBHH C TPEOOBAHUAMHU.

B ToM ciyuae, eciu cojaepikaHHE OTYETa HE OTBEYACT MPCIBSIBIIEMBIM TPEOOBAHHSIM, TO OH BO3BPAIACTCS aBTOPY Ha
nopaboTky. OOy4aronIuics TOJDKeH MepeieNiaTh OTYET ¢ yY4eTOM 3aMedaHuil. Eciin cOMHEHUs! BBI3BIBAIOT OT/IC/IbHBIC aCHEKThI OTYETA,
TO B 3TOM CJy4ae OHHM pAcCCMAaTPHUBAIOTCS BO BpeMs YCTHOW 3amuTbl. OTBEeT 00ydarolierocs OICHUBACTCS IPEIOAaBaTeNIeM B
COOTBETCTBUH C KPUTEPUSIMH, OMCAHHBIMU B IyHKTE 5.2.

Onucanne npouenypnl onenuBanus «IIpeacraBiaeHHblil Jok1a] / AHATN3 M pa300p KOHKPETHON CHTyalMn».

KoHTpoIb BBIIOIHEHHON CAMOCTOSTETIEHON PabOTHI OCYIIECTBIACTCS HHINBHAYAIbHO, Ha IPAKTHIECKUX 3aHATHsIX. [Ipn aTOM
OLICHMBACTCS COOTBETCTBHE COJEP)KAHMS TeMbl paboThl, TIyOMHA W TIOJHOTa PACKPBITHS TEMbI, JIOTMYHOCTb, CBSI3AHHOCTb,
JIOKa3aTEIbHOCTD.

OtBeT 00y4arouerocs OLIEHMBAETCS IPETOIaBaTEeNIEM B COOTBETCTBHH C KPUTEPHUSIMHU, ONIMCAHHBIMU B IyHKTE 5.2.

Onucanne mnpouenypbl OHeHUMBaHUs «3alUTa KOHTPOJLHOH pa6orbl». OlEHWBaHKWE MPOBOJMUTCS  BEYIIUM
mpernojaBaTeyeM Mo JaHHOW ydueOHoW aucuumuinHe. [1o pe3ynbraTaM MpOBEpKH KOHTPOJIBHOW PabOThI 00YYArOIIUICS TOMyCKAaeTCs K
ee 3alIKUTe NPU YCIOBUHU COOIIOACHHS MePEUNCICHHbBIX YCIOBHIA:

— BBIMIOJIHCHBI BCE 3/IaHUS;

— CJIeTIaHbl BHIBOJIBI;

— OTCYTCTBYIOT OIIHOKHU;

— 0(hopMIICHO B COOTBETCTBHH C TPECOOBAHHUSIMHU.

B toM cnyudae, ecau pabota HE OTBEYAaeT MPEABSBISCMbIM TPEOOBAaHMSM, TO OHA BO3BpAILACTCS aBTOPY Ha JOPaOOTKY.
OO0yyJarouiics J0DKEH mepeaesaTb paboTy ¢ y4eToM 3aMEYaHHU U MPEIOCTABUTE I IPOBEPKH BAPUAHT C PE3yJIbTaTaMU PaOOTHI HaJl
omrbkamu. Eciiu coMHeHHMs BBI3BIBAIOT OTJEIbHBIC aCIIEKThl KOHTPOJILHON pabOoThl, TO B 3TOM CIIydae OHH PAacCMAaTPHUBAIOTCS BO BPEMsi
YCTHOM 3aIlIUTHI PAOOTHI.

3amura KOHTPOJIBHOW pabOThI MIpencTaBisieT co00i YCTHBINA MyONIHMYHBIA OTYET 00YJaIOMIerocs O pe3yIbTaTax BBHITOJHEHUS,
OTBETHI HAa BOMPOCHI mpernojaBarens. OTBeT 00yYaroIIErocs OICHWBACTCS MPENOJABATEIeM B COOTBETCTBHU C KPHUTCPHSIMU,
ONHUCAHHBIMHU B IyHKTE 5.2.

Onucanne npoueaypbl oueHUBaHUSA «3adeT».

3a4eT MOKET MPOBOJUTHCS KaK B (pOpME YCTHOTO WIIM MHCHMEHHOTO OTBETA C MOCICAYIOIIMM COOECEOBAHUEM HAa BOIIPOCHI
ouiera, Tak U B popMe TECTUPOBAHUS.

IIpu mpoBenenuu 3adera B (opMe YCTHOTO OTBETa Ha BOMPOCHI Omiera oOydaromemycs npenoctaBisieTcss 20 MUHYT Ha
moaroToBKy. Ornpoc o0ydJaromerocs mo OMIeTy He JoJbKeH npeBbimath 0,25 yaca. OTBET 00y4aroerocs: ONECHUBACTCS B COOTBETCTBHU
C KPUTEPUSMH, OTIMCAHHBIMH B ITyHKTE 5.2.

Bo Bpems mpoBeneHusi 3adera 0OydJaromIMecss MOTYT ITOJIb30BATHCS MPOTPaMMOKN JUCUIUIUIMHBI, CIPABOYHON IJIMTEPATypOH,

KaJIbKYJIATOPOM. PeSyJ’ILTaT KaxXzaoro 06yqa}omerocsi OLICHUBACTCA B COOTBECTCTBUU C yHI/IBepcaHLHOﬁ IHKaJIOﬁ, HpI/IBe,HeHHOﬁ B IIYHKTC
5.2.

6. IEPEYEHb YYEBHO-METOINUYECKOI'O OBECHEYEHMWS I CAMOCTOSITEJILHOM PABOTHI
OBYYAIOINXCS IO JIMCIATIINHE (MOY.JIIO)

6.1 IlepeyeHb OCHOBHOJ U IONOJTHUTEJILHON Y4eOHOI JINTepaTypbl, HEO0X0AMMOIi 1J15 0CBOCHHS JUCIUILINHBI (MOAY.J15)

6.1.1. OcHOBHAasI JIUTEpaTypa

ABTOpBI, 3ariaBue H3nateancTBo, rog | Kosa-Bo
COCTABUTEJH
J1.1 |Ilox pen. B. M. I'mppaBivka, NHEBMAaTHKA U TEPMOJUHAMUKA: KYpPC JIEKLH. Mocksa: DOPYM: 30
OdunHa CTtaHgapT TpeTbero nmoxkoJyieHus / mon. M-som o6pasoB. u Hayku PO [MHDPA-M, 2015




JI1.2 |O. H. bproxaHos TermromaccooOMeH : yaeOHUK A1 By30B. CTaHIapT TPEThETO Mocksa: UHOPA-M, 15
nokosuenusi / O. H. bproxanos, C. H. [lleBuenko; pex. YMO. 2015.

JI1.3 | Xamenko A.A., TexHu4yecKass TEpMOAMHAMHUKA U TEIUIOTEXHUKA: IPAKTUKYM Craspomnons: Cesepo-| OBC
Kanunuuenko M.1O., KaBKascKuit BOOK.
Bucnoryzos A.H. desepanbHEIl

yHUBEpCHUTET, 2017.
— 107 c.

J1.4 |B. Il Bypnaxos, Tepmomuramuka. B 2 4. U. 1. OcHoBHOH Kypc: yue6. mocodue mist  |M.: Ipoda, 2009 44
b. B. 13100eHKo, By30B ; on. YMO By30B P® no o6pa3s. B 0611. aBHauu,

C. IO. MecHSIHKMH  |paKeTOCTPOEHHS M KOcMOoca

JI1.5 |B. Il bypnakos, Tepmomunamuka. B 2 4. U. 2. CnenmanbHelil Kype: yued. mocodue |M.: [Ipoda, 2009 46
b. B. I3t00eHKo, Jutst By30B ; tort. YMO By30B P® mo 00pa3. B 0011. aBuanuu,

C. 0. MecHSIHKMH ~ |pakeTOCTPOEHUs U KocMoca
6.1.2 JlonoJIHNTEJIbHAS JINTEPATYPA
ABTOpBI, 3ariaBue HN3nateancTBo, roa | Koga-Bo
COCTABUTEH
J2.1 |B. . Kapmuncknii  |Texandeckas TepMOIUHAMUKA U TEIUIONIepeada: Kypc Jekmuii st (M.: Mapmpyrt, 2005 110
CTY/I. By30B X.-JI. TPaHCII.
JI2.2 |B. J. Kapmunckuii |TexHudeckas TepMOJUHAMUKA U TEIUIONepenada [DIEeKTpOHHOE M.: MapupyT, 2005 | 91 5BC
W3JaHne|: Kype JeKIHH A7 CTyI. BY30B JK.-1I. TPAHCI. «Jlanby
http://e.la
nbook.co
m/book/5
9062

JI12.3 |Kymnsipes B.H., TexHnyeckast TepMOAMHAMUKA M TeIUIONEepeaaya: Y YeOHUK 11 Crpoitusaar, 1986 7
Jlebener B.1., BY30B
[TaBnenko B.A.

J2.4 |llom obmieii pen. B. |Temnorexuuka: Y4eOHUK AJ1s By30B / 0. MUH. BBICIIL. ¥ CPEIH. M.: 17
. KpyToBa cren. o6pas. CCCP MamunHocTpoeHue,

1986

J2.5 |Ilox pen. B. 1. 3a1ayHUK IO TEXHUYECKOHN TEPMOAUHAMUKE U TEOPUH M. : Beici. mik., 5

Kpyrosa, I'. b. TerIoMaccoobMeHa : yued. mocobue I By30B 1986.

IMeTrpaxuikoro

J2.6 |[Kucenes, N.T. TeruroTeXHUKa Ha TIOJIBHYKHOM COCTABE JKEJIE3HBIX TOPOT. M. : YMII XK/IT, ObC
[DnexkTponHsIii pecypc] 2008 «JIaHby
http://e.lan
book.com/
book/5907
2
6.2 MeToauieckue pa3padoTku
ABTOpBI, 3ariaBue H3nateanctBo, roa | Koga-Bo
COCTABUTEJH

M1 (B.T. Bonos, E.B. Tepmoaunamuka ¥ TeIIonepeaaya: METOAMYECKHE pekoMenaanuu K|Camapa: CamI'YIIC, )|
Bunsikuna, I'.I1. BBITIOJTHEHHUIO CAMOCTOSITEIbHBIX paboT Jyist 00y4aroIuxcst 1o D016
Toxapes, [I.b. Bonos |cnenunansnoctu 23.05.01 — HazeMHbIe TpaHCTIOPTHO-

TexHoJjoruueckue cpeactra, 23.05.03 — [MoaBuxkHoi cocTa
JKEJIE3HBIX JOPOT OUHOM M 3a04HOM (GopM 00yuenus (4207)

M2 |coct. B. T. Bonos Metoandeckue ykazanus. Y. 2 [] : K BhIIL J1ad. paboT mo Camapa: CamI'VIIC, | 36, ecTb
Tepmoannamuke u Terionepenaye uist ooyd. ro cren. 23.05.01 D016, - 48 ¢ 3IEKTPOH
Hazemuble TpaHcI.-TexHOI. cpeacTsa, 23.05.03 IonsuxkHOM cocTa Has
XK. 1., K BBIIL J1a0. padot no Terurodusuke [uis 00yd. 1o Harp. KOMHUS
noarot. 20.03.01 Texuocdepnas 6e30nacHOCTb OYH. U 3204. HOPM
00y4. / M-Bo tpancn. PO, DAXKT, CamI ' VIIC, Kad. ®X ; [u ap.].
(3946)

M3 |(B.T. Bonos, E.B. Temwodusuka, TepMoAMHAMUKA U TeIUIonepenaya: meroquueckue  |Camapa: Cam['VIIC, | 46, ecTh
Bumsixnna, I'.I1 yKa3aHUs K BBITTOJIHEHHIO JJa00PAaTOPHBIX paboT [UIst CTYJCHTOB 2014 SJIEKTPOH
Toxapes, /1.b. HarnpapieHns noarotosku 280700 — TexnochepHas 6€30MaCHOCTb, Hasd
Bomnos. KOMUS

crieruasibHOCTeH 23.05.01 — HazemHbBIe TpaHCTIOPTHO-
TexHoJoruaeckue cpeactna, 23.05.03 — [ToaBmkHOM cocTaB
PKEJIe3HBIX TOPOT OYHOH ¥ 3a04HOU (hopM 00ydeHHs. YacTh 1.

(3559)




M4  [coct.: B. T. Bonos [ |TepmoaunaMuka u Termonepenada ] : METOA. yKa3. K Boi. KoHTp. [Camapa : CamI'VIIC, | B nok.
ap.]. - paboTel 1t 00y4. o crrett. 23.05.01 HazemHBIe TpaHCIT.-TEXHOJ. 2017.-34 c. CCTH By3a
cpenctsa; 23.05.03 TToxBuxkHOM COCTaB XK. 1. 32049. (POPMBI 00YY. /
M-Bo tpancn. PO, ®AXKT, CamI'VIIC, Kad. EH ;( 4420)

6.3. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeTeKOMMYHUKAIIMOHHOM ceTH ""MHTepHeT"

HanmeHoBaHue pecypca Ja1. ajpec
91 —9BC CamI'VIIC, pecypc moctyrmeH ¢ o6six [TK moce perucrpannu B https://samgups.bibliotech.ru
Oubnuoreke.
92 - OBC wsparensctBa "Jlamp" (Temarmueckuil maker: Hmxenepno-|http://e.lanbook.com/

TeXHUYeCKne Hayku (KHUTH u3narenbetBa «YMLL XK T»)). Pecypc noctymeH ¢
mo6bIx TTK mociie peructpaiiuu ¢ Jo00ro KOMIBIOTEpa By3a.

93 - OBC "BOOK.RU", pecypc mocrynen ¢ moobix IIK nocne perucrpauuu clhttp:/book.ru/
ITI000T0 KOMITBIOTEpA BY3a.
24 - ®IBOY  «Y4eGHO-METONMYECKMI LEHTp Ha  kenesnomoposknom|http://library.miit.ru/miitb.php

TpaHCcropTe». JlOoCTyN K MOJHBIM BEPCHSM KHHT M3IATEIHCTBA BO3MOXKEH ITOCIIE
peructpanmu Ha caiite MU Ta ¢ mo6oro I1K Hamero yHuBepcurera.

95 - Uudopmanmonnas cucrema "EnuHOe OKHO JOCTyIA K 00pa30BaTeIbHBIM http://window.edu.ru
pecypcaM" IpeocTaBisseT CBOOOIHBIN JOCTYI K KaTajaory 00pa3oBaTeIbHBIX
HHTEPHET-PECYPCOB U MOJHOTECKCTOBOM ANEKTPOHHON Y4eOHO-METOANICCKOM
6ubroTeKe Il 001ero U NpoQecCHOHaILHOI0 00pa30BaHMUsI.

7. METOANYECKHUE YKAZAHUSA JJIA OBYYAIOIIUXCHA 11O OCBOEHUIO JUCHUITIJIMHBI (MO Y JIs)

Jucrumumaa « TepMouHaAMuKa U TEIUIONepeaaday B COOTBETCTBUH ¢ YUEOHBIM IIaHoM crenuanbHocTh 23.05.03 m3ydaercs
B T€UCHHE OJTHOTO CEMeCTpa Ha BTOPOM Kypce (3a09HOe 00ydeHwHe).

[Iporpammoii iperyCMOTPEHBI TEOPETHIECKUE 3aHATHS (JIEKIINH), TPAKTUICCKUE 3aHATHSI, Ta00paTOpHbBIE paOOTHI.

Teopetndeckre 3aHATHS TPOBOIITCSA B COCTaBE MTOTOKA, a MPAKTHUECKUE 3aHATHS, TabopaTOpHBIC pabOTHI — B COCTABE TPYIIIIHI
(momyrpymmsI).

[Ipu mpoBeneHWN 3aHATHH WCIONB3YIOTCS IedaTHbIe (YUeOHUKH, MOCOOWS, CIPABOYHUKHA M METOJHYECKHE DPa3pabOTKH),
JIEMOHCTpAIIMOHHbIe (TIaKaThl, JJabopaTopHOoe 00OpyAOBaHWE, MPHOOPHI) U MYJIETUMEIUHHbBIE (CIalI-QUIBMBI, MPE3CHTAIIMOHHBIC
MaTepHaJbl Ha AIEKTPOHHBIX HOCHTEISAX) CPEICTBA O0YUCHHUS.

B xone nekuuii nmpemnoaaBaTelb U3NIaracT M pa3bsACHICT OCHOBHBIC, HAHOOJICE CIIOKHBIC MMOHATUS TEMBI, a TAK)KE CBSI3aHHBIC C
HEll TEOPETHYCCKUE W MPAKTUYCCKHE MPOOJIEMBI, JaeT PCKOMCHAAIMM Ha BBIMOJIHCHHE CaMOCTOATENBbHOW paboTel. CoaepikaHue U
CTPYKTypa JEKIMOHHOTO MaTepHuaia JOJDKHBI OBITh HampaBleHBl Ha (OpMHpOBaHHE y OOYYalOMEerocs COOTBETCTBYIONIHX
KOMICTCHIIMIA U COOTHOCUTHCS C BBIOPAHHBIMH MTPETIOIaBATEeIICM METOJaMH KOHTPOJISI X OLICHKOM UX YCBOCHHSI.

B xoze nexmmii 00y9arommmMcest peKOMEHIYeTCs: - BECTH KOHCIIEKTHPOBAHNE YIeOHOTO MaTepHaia; - oOpamare BHUIMaHUE Ha
KaTeropuu, GOpMYIUPOBKU, PACKPHIBAIOIIAEC COJCPKAHUC TEX WU MHBIX SBJICHUN W MPOILECCOB, HAYYHBIC BBHIBOIBI U MPAKTUYCCKUE
PEKOMEHMAIINK TI0 WX MPHMEHEHMIO; - 3aJaBaTh IPETOAaBaTENI0 YTOYHSIOMIME BOIPOCH C IIENBbI0 YACHEHHS TEOPETHYECKHX
MIOJIOKCHNH, pa3pelIeHns CTIOPHBIX CUTyallii. B pabounx KOHCIIEKTaX jKeIaTelIbHO OCTABIATH HOJS, Ha KOTOPHIX BO BHEAYAUTOPHOE
BpeMsi MOXHO CJHeJIaTh TOMETKH M3 Y4COHO-METOIMYECKOr0 OOeCHeueHHs Uil CaMOCTOSTEIBHOM paboThl 00ydarommxcs,
JIOTIONTHSIOMIETO MAaTephall IPOCIYIIAaHHON JIeKIHWH, a TakkKe IMMOMETKH, NOJYEpKHBAroIue OcoO0yro BaKHOCTh TeX WIIM HHBIX
TEOPETHYCCKUX IOJOKEHUU. [IJi1 YCHEUIHOrO OBJIAJCHUS KypcOM HEOOXOIUMO IOCENIaTh BCE JICKIMH, TaK KaK TEMAaTHYCeCKHUU
MaTepHall B3aUMOCBS3aH MEXKIY Co00i. B ciydasx mporycka 3aHATHA CTYICHTY HEOOXOAWMO CaMOCTOATENHFHO W3YYHUTh MaTepHal u
OTBETUTH HA KOHTPOJILHBIC BOMPOCHI MO MPOMYIIEHHON TeMe BO BPpeMsl MHIUBUAYAIbHBIX KOHCYJIBTAIUIA.

[IpakTHyeckue 3aHATHS BKIIOYAIOT CAMOCTOSTEIBHYIO MPOPAbOTKY TEOPETHYSCKOI0 MaTepHana M H3yYCHHUE METOIMKH
pemieHnss TUOUYHBIX 3amad. HekoTopsle 3agadu coIepiKaT 3JIEMEHTHl HAyYHBIX HCCIIEAOBAaHHMA, KOTOpBIE MOTYT HOTpeOOBaTh
YIIyOJICHHOHM CaMOCTOSATEILHOM MPOPAOOTKH TECOPETHICCKOTO MaTepHaa.

JlabopaTopubie pabOTHl HAIpaBICHH Ha 3aKPEIUICHWE TEOPETHYECKOTO MaTepHaja M BHIPAOOTKH HABBHIKOB MPOBEACHUS
9KCICPUMCHTANBHBIX HAYYHBIX UCCIICAOBAHHIA PA3IMYHBIX TEINIOTCXHUYCCKHUX SIBJICHUI M OLCHKH MOTPEITHOCTCH H3MEPCHUN, a TAKKE
HaBBIKOB pa0OThI ¢ COBPEMEHHOHN HayYHO-UCCIIEA0BATEIHCKOM ammapaTrypou.

[Ipu opraHum3zanuu BHEAYAUTOPHON CaMOCTOSITENILHON pabOThl MO NAHHOW IUCIUIUIMHE MPETofaBaTellio PEKOMEHIYETCs
HCTIOJIB30BaTh CICIYIOIIUC e¢ (POPMBI:

- peleHne CTYACHTOM CaMOCTOSTENBHBIX 3aa9 OOBIYHOM CII0KHOCTH, HAlIPAaBJICHHBIX HA 3aKpEIUICHIE 3HAHIH U YMEHHIA;

- BBINIOJTHCHUE MHIUBHUTYaIbHBIX 338JJaHUN MOBBIIICHHON CII0KHOCTH, HATIPABJICHHBIX HA Pa3BUTHE Y 00YUYAIOIIUXCS HAYIHOTO
MBIIIUTCHUS 1 MTHALNATHBEI.

JlommycKOM K WTOTOBOMY KOHTPOJIIO B BHUJC 3ayeTa SIBJISICTCS BBITIOJHEHHWE M 3allUTa BCEX JIA0OpaTOpPHBIX padoT,
MPEYyCMOTPCHHBIX I1.4; PEIICHUE WHIUBUIYATbHBIX 33 JaHHM.

[MoxroToBka k 3a4eTy MpeaIoIaract:

- M3YYCHUC OCHOBHOM U JIOMIOJHUTEIBHOM JTUTEPATYPHI;

- I3y4YEHHE KOHCIIEKTOB JICKITHUI;

- pEIliCHHE TUITOBBIX 32134,

- y4acTHe B IPOBOJMMEIX KOHTPOJIBHBIX OIPOCax;

- TECTHPOBaHHUE IO TEMAaM;

- y4acTtHe B pa30opax KOHKPETHBIX CHUTYallUi.

8. TH®OPMALIMOHHBIE TEXHOJIOT M1, NCIOJIB3YEMBIE TP OCYIIECTBJIEHNY OGPA30BATEJILHOT O
MPOIECCA TI0 JMCHUATITUHE (MOJY.JIIO)

8.1 IlepeyeHb mMporpaMMHOro odecnedeHusi 1 HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

8.1.1 |TekcToBbIii poIIECCOP

8.1.2 |['paduueckuii mporeccop




9. OMIMCAHUE MATEPUAJIbHO-TEXHUYECKOW BA3bI, HEOBXOJIUMOM IS OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOIECCA IO JUCHUIIJIMHE (MOAYJIIO)

JlekunoHHbIE, MPAKTUYECKHE U JIAOOpaTOpPHBIE paOOTHI MPOBOISTCS B COOTBETCTBHHU C PACIICAHUEM 3aHSATHH B JabopaTtopun
TEIIIO(U3UKH, BKIIIOYAIOIIEH:

MIPOEKTOP, IKPaH;

crenn TKO rtemnoTexHuka ¥ TEpMOJMHAMUKA, BKIIOYAIOIIMi Habop pabounx moxyined, B Tom uucie: TIT 001M, TII003M,
TIT 004M, TI1 005M, TIT 011M, TIT 014 M, TJ] 005M; cornacyromee ycrporictso 11 4.1, [I9BM;

naboparopuslii komrieke JIKT-6M Ne25 «TemnonpoBonHocts n quddysust razoBy, Britovatomuii 610k NelM «CaoiicTBa
ra3oB», B TOM 4Hciie Moayib 06 «TermionpoBoHOCTh Ta30B», MyIbTHMETp M838, dackl-cekyHaoMep Sunway, peryyisaTop Toka, 070K
MUTaHUs, TepMOINapa, orHerymuTens OVY-2 ¢ kanuusipHoil HacaaKol;

naboparopubiii komruiekc JIKT-7 Ne 15 «CBoHcTBa )KHIKOCTHY, BKIItoYatonuil n3mepurenbayro cucreMy MCT-4K Ne30, 6ok
NPpUOOPHBIiA, OOK «Tra3->)KUAKOCTBY, B TOM uucie Moaysb 05 ABTOKIIaB - MaHOMETp, OJIOK Apoccerneil, KaluyuIsip-BUCKO3UMETP;

naboparopubiii komrmieke JIKTT-7M Ne3 «KoaddummeHT TEmiaoBOro HM3JIydeHUs TBEPIOTO Teliay», BKIIOYAIONIMA MOJIYJIb
¢ynkuronansHeli MPT-3, B ToM uncne nammna HakanuBauus nuinuaapudeckas AJIH 12U 5 Br, moxyns nameputensubiii 94.M02,
OJIOK MUTaHMS.




