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1.  OBLUME CBEJIEHMS

VYyeOnas nucuuruinaa « TexHudeckas TepMOIUHAMUKA U TEIUIONEpe1aday U3ydaeTcs B YETBEPTOM U
MSATOM CEMEeCTpax.
KypcoBas pabota/KypcoBoii IpoeKT — HE MpeaycMOTpeH(a)

1.1. ®opma NpOMEKYTOUHOU aTTECTALNMU:

UYeTBepThlii cEMeCTp — 3a4ET C OLIEHKOH
[Iarterit cemecTp — dK3aMeH

Mecto yueOHOI aucumiuHsl B crpykrype OITOIT
VYuebnas gucuuiuinHa «TexHuueckas TepMOAMHAMHUKA M TEIUIONeperayay OTHOCHTCA K
00513aTeNIbHON YaCTH MPOrPaMMBI.
OCHOBOI 11 OCBOCHMS IMCLHUIUIMHBI SIBISIOTCS Pe3yJbTaThl OOyYEHHUs IO TMPEALIeCTBYIOIIUM
JUCLMIUIMHAM U IIPAKTUKAM:

- MareMaruka,

- dusuka,

— Tenno¢puzuka.
PesynbraTel 00ydeHHss 1O Y4yeOHOW IUCLUIUIMHE, WCHOJB3YIOTCS NpPU HU3YyUYEHHH CIETYOLINX
JUCLMIUIMH U IIPOXOKACHUS NPAKTUK:

- Teopus ropeHus U B3pbIBa;

— OCHOBBI MOJIEIMPOBAHUS TEXHOJOTUYECKUX ITPOLIECCOB U aIapaToB

— OcHOBHBIE IIPOLIECCH] M TEXHUKA 3aLIUTHl OKPYKAIOIIEH CPEJIBI.
PesynbraThl OCBOEHHMsS Y4yeOHOW MUCIMIUIMHBI B JalbHEHIIeM OyIyT WCHOJIb30BaHbl MpU
BBITOJIHEHUH BBITYCKHOW KBaJTU(PHUKAIIMOHHON paboTHI.

2.  UEJHU U ILIAHUPYEMBIE PE3VJILbTATHI OBYUEHMS 110
TUCIUATIIAHE

[enstmu u3yueHUs: TUCUUIUIHHBI « TeXHIUeCcKas TepMOJMHAMUKA M TEIUIONepe1aday SBISIOTCS:

— (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U TEXHUKHU;

— W3YYCHHE OCHOBHBIX IMOJIOKCHUN TEXHUYECKOW TEPMOIUHAMUKY U TEILIONEPEIauu;

— ¢opMUpPOBaHUE HABBIKOB YMEHUS pelIaTh TUIIOBBIC TEIUIOTEXHUYECKUE 3a0a4H;

— (opMupOBaHHE HABBIKOB MOJCIHUPOBAHMS TPOIECCOB TEIJIONEPEaayd, B TOM YHCIE B
TEXHOJOTUYECKHX amraparax;

— pa3BUTHUE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX MU TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs B MPoIecce N3y4eHus JUCIUILTUHBL

— MPUOOPETEHHE COBPEMEHHBIX HAYUYHBIX B3TJISIOB, MACH B X0Je pabOThl C Pa3IMYHBIMU
WUCTOYHUKAMU WH(POPMAIIUK;

— UCTIOJIb30BAHUE MPU BBITIOJTHEHUH MPAKTUICCKUX 3aJJaHUI 10 TEXHUUYECKON TePMOIMHAMUIKE
W TeIionepeaaye METOAOB CPaBHEHHS, OOOOIICHHS, CHUCTEMATH3aIlMH, BBISBICHHUS MPHUUYUHHO-
CIICICTBEHHBIX CBsi3eH, (HOPMYJIHMPOBAHHWE BBHIBOAOB JUIsI M3YUYCHHUS PA3IUYHBIX CTOPOH
TEXHOJOTUYECKHX TIPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTAJKMBATHCS B
npodeccuoHaIbHOM chepe.

— (dbopMupoBanne y o0ydaromuxcsi KOMIETEHIINH, YCTaHOBICHHBIX 00pa30BaTeIbHOM

nporpammoii B coorBerctBuu ¢ ®I'OC BO no gaHHOM TUCUHUILIIUHE;
PesynpTarom 00ydeHus mo yaeOHOW TUCIUIUIMHE SBIISETCS OBJIaIeHUE 00yJalOIIMMUCS 3HAHUSMH,
YMEHHSIMH, HABBIKAMH M OIBITOM JEATEIHHOCTH, XapaKTEPU3YIOUIMMH Ipoiecc (GOpMUPOBAHUS
KOMIIETEHIIMI ¥ 00ECIIeUNBAIOIINMU JOCTHKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS y4eOHOM
JTUCIUTLTAHBL.



2.1.

q)opMpreMHe KOMIICTCHIIMN, MTHAUKATOPBI JOCTHIKCHUA KOMHGTCHHHﬁ,

COOTHECEHHBIE C IUIAHUPYEMBIMU PE3yJIbTaTaMU 00y4YEeHHMsI 110 AUCLMILINHE!

Kox m HauMeHOBaHne
KOMIIeTEeHIIUH

Kox u HauMeHOBaHHe
HHANKATOPA
JOCTHKEHHSI KOMIIETeHI{NH

IInanupyemble pe3yJIbTaThl 00y4eHUs!
10 JMCHHUILINHE

VK-1 Cnoocoben
OCYILECTBIISATH MOUCK,
KPUTUYCCKUIN aHAIN3 U
CHHTE3 HH(OpMAIIHH,
MPUMEHSITh CUCTEMHBIH
MOJTXOJT ISl PEIICHHUS
[IOCTABIIEHHBIX 3a4a4

WJI-VK-1.5 ITocnenoBaTenbHOE
pelieHue 3a1a4, BEIpaboTKa
KOHKPETHBIX aJTOPUTMOB U
YETKOE CJICIOBaHUE IJIaHY,
BBICTpauBaHUE KOMOMHAIINH,
MEPEKITIOYCHUE MEXTY
3a/layaMu, IPOCJIECKUBAHKE
MPUYUHHO-CJIEICTBEHHBIX
CBSI3CH, CBI3aHHOCTH U
LICJIOCTHOCTH JIOTUYECKUX
onepanuit

— Ilop6upaeT MeTOJIBI M CPENICTBA IS
PeLLIEeHNs BO3HMKAIOILMX 3a7a4 NP1
Hay4HOM HMCCJIeIOBAHUM MPOOIIEM;

— Bunapeer MeToamu pelieHust 3a1au Ha
OCHOBE MPUOOPETEHHBIX 3HAHWUI, YMEHUI 1
HaBbIKOB, C MX MIPUMEHEHUEM B
HETUNUYHBIX CUTYaLUsIX;

— BunapeeT MeTopamu u cpefcTBamu
00paboTKM U aHAIK3A MOJTyYaeMbIX
AQHAMTUYECKUX U SMIIMPUYUECKUX JAHHBIX U
UX MHTepnpeTauuei;

I[IK-1 Cnocoben
MPUMEHSTh
COOTBETCTBYIOIINH
(bu3nKo-MaTeMaTHYCCKHUH
armapar, METO/Ibl aHAIN3a
1 MOJICTIMPOBAHUS,
OCHOBHBIC 3aKOHBI XUMHH
M METOJIBI XUMHUYECKOTO
aHasv3a, OCHOBHBIC
3aKOHBI 9KOJIOTHH U
MPUPOAOTIONB30BAHHS,
TEOPETHYECKOTO
9KCIEPHUMEHTATLHOTO
HCCIICIOBAHUS TIPH
peuieHnH
po(heCcCUOHATBHBIX
3a71a4

NA-TIK-1.2  IIpumeHeHue
TEOPETUYECKUX OCHOB (DU3UKU
MIPY peLICHUH MPUKIIaTHBIX
3a7a4 TeXHOC(EpHOI
0e30MmacHOCTH

— 3HaeT TeOpeTUYECKUE OCHOBBI
TEXHUYECKOIN TEPMOIMHAMUKY U
Tenyonepeair, B TOM YMCiie OCHOBHbIE
3aKOHBI U MPOLECChI MPEBPALLEHNs] SHEPIUU
Y NIepeHOCca TEeMJI0ThI

— 3HaeT MeTOJIbl TPOBECHUS PaCUYETOB
NPOLECCOB NEPeHOca TEIIOTHI,
3(p(hpeKTUBHOCTHU TEIJIOBBIX U
9KCEepreTUuecknx 6anaHcoB
TEMIOTEXHOJIOTMYECKUX YCTAaHOBOK

— BunapeeT HaBbIKamu pemiaTh 3a7a4Un
TEXHUYECKOIN TEPMOJIMHAMUKY U
TenJonepeaur Ha OCHOBE
BOCIPOU3BEJICHUSI AJITOPUTMOB peLLeHus,
OCBOEHHBIX B pe3yJbTare U3y4eHus
NPOWJICHHOTO TEOPETUUECKOro MaTepuana;
— BunapeeT HaBbIkamu pacuera
TEMJIOTEXHUYECKUX XaPaKTEPUCTUK
NPOLIECCOB U aNNnapaToB TeXHOCHEPHOI
6€30MacHOCTU




3.

CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJINHBI

OO6u1ast TpyA0EMKOCTh Y4eOHOM AUCUUIUIMHBI IO y4eOHOMY IJIaHy COCTaBJISET:

no oyHou ¢hopme obyuenus —

8

3.€.

288

qac.

3.1. Crpykrypa yueOHON AUCIUIUIMHBI 1711 00YUaIOIUXCA 110 BUJIaM 3aHATUN (O4HAas

dopma o0OydeHus)

CTpyKTYypa H 00BbeM AUCHUILIHHBI

KonTakTHas ayiuTopHasi padora,

CamocrosTenbHasi padoTa
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3.2.  Crpykrypa yueOHOIN MUCIUTLTUHBI/MOYJIS U1 00YYaIONIUX s 10 pas3jiesiaM U TeMaM JTUCHUTUINHBL (ouHas hopma o0ydeHus)
Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
ps:zg::s:’l o EE Buabl 4 (popMBI KOHTPOJILHBIX MEPONIPUSTHIA,
o 2 = & o oGecre4nBaIOLIHeE 10 COBOKYIHOCTH TEKYIIHit
KoA(bI) HaunmeHoBaHue pa3jesioB, TeM; » § o : o g . 5 )
(hopmupyemoii(bIx) dhopma(b1) NpoMekyTOUHOI aTTecTaAMH g g g 23 3 g £ 2 KOHTPOJIb yCIIEBAEMOCTH;
T ) & 2 E e sz g = (opMBI IPOMEKYTOUHOTO KOHTPOJISI
= = a 2 =B o S yCIeBaeMoOCTH
HHIUKATOPOB = = S5 2 2 RS
JOCTHKEHHUS 5 g = TS g =S = =
KOMIIETEHLHIi S ol S & ala &
YeTBepTHI ceMeCcTP
VK-1: Pazgen I. OcHOBHBIC NOHATHS TEPMOJMHAMHUKH H 3aKOHBI X X X X 18
"j-YK-1.5 HMIeAJIbHOI0 ra3a
TIK-1 Tema 1.1 2 X @DOpMBI TEKYILETO KOHTPOJIS
HJ-TIK-1.2 OCHOBHBIE TOHSTHS TEPMOIMHAMUKH. o paszeny l:
Tema 1.2 2 X 1. KOHTpOJBHBIE pabOTHI.
Ilepsblit 3akoH TepMOAHHAMUKH. 2. 3amura 1abopaTopHbIX padoT
Tema 1.3 4 X
TepMoMHAMHIYECKHE IPOLIECCHI UICAIBHBIX Ta30B
Tema 1.4. 2
Bropoii 3aK0H TepMOAMHAMUKH.
IIpakTryeckoe 3ansaTue Ne 1.1 2 X
Pacuér mapameTpoB HIeaIBHBIX ra30B U UX cMecell. Pacuér cpenneit
TEIUIOEMKOCTH Ta30B.
IIpakTryeckoe 3ansatue Ne 1.2 4 X
Pacuérsl npoleccoB neanbHbIX Ta30B
Jlaboparopnas padora Ne 1.1 4 X
Omnpernenenre CBOMCTB BIKHOTO BO3/TyXa aHAJIMTHIECKH U C
MOMOIIBIO AHarpaMMBl.
Jlaboparopras pabora Ne 1.2 4 X
Pacuer npoueccoB ocyleHusl BIaXKHOTO BO3AyXa
VK-1: Paznea II. PeanbHble ra3sl X X X X 10 @DOpMBI TEKYILETO KOHTPOJIS
"j-YK-1.5 Tema 2.2 2 X o pazneny II:
TIK-1 PaBHOBecHe TepMOIMHAMUYECKUX CHCTEM H (ha30BbIC MIEPEXOIBL. 1. KOHTpOJBHBIE pabOTHI.
HI-TIK-1.2 Tema 2.3 2 2. 3amura 1abopaTopHbIX padoT
PeanbHble ra3sl. YpasHeHue Ban-nep-Baansca.
Tema Ne 2.4 2 X
BonsHoit map. T-s u h-s quarpaMmMsr BoAstHOTO Tapa. BriakHbrit
BO3IYX.




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
ps:zg::s;‘,’l o g Buabl 4 (popMBI KOHTPOJILHBIX MEPONIPUSTHIA,
o 8 Hauvenonamte paszeion, Text; . E . :‘_; 5 g.i E o0ecreynBalOIIHeE 0 COBOKYITHOCTH TeKYLIU
(hopmupyemoii(bIx) (hopma(b1) NpoMekyTOUHOI aTTecTaAMH g g g §. § 3 g E 2 KOHTPOJIb yCIIEBAEMOCTH;
KoMmeTeHmun(ii) 1 = E oo g 2 g = (opMBI IPOMEKYTOUHOr0 KOHTPOJISI
MHIHKATOPOB =l g E = g g E 2 E ycneBaeMocTu
JMOCTHKEHHUST 5 g = TS g5 3 S
KOMIIETEHLHi S ol S & ala O A
IIpakTryeckoe 3ansaTre Ne 2.1 2
Pacuérel TemnoéMkocTel HHAMBY Ty adbHBIX Ta30B U X CMECEU
Pacuér nporieccoB B BoJie ¥ BOASHOM Iape ¢ OMOIIIBIO TaOIHI 1
JIUarpaMM COCTOSIHUS
IIpakTrueckoe 3ansatue Ne 2.2 2
Omnpernenenne mapaMeTpoB BIKHOTO BO3/AyXa PpacdETHHIM METOJIOM H
¢ momomsio h-d quarpaMm BiIa)KHOTO BO3ayXa
Jlaboparopnas padora Ne 2.1 4 X
Omnpenenenne cpeaHeil n300apHOH TEINIOEMKOCTH BIQXKHOTO BO3AyXa
Jlaboparopras pabora Ne 2.2 4 X
OmnperesieHne CBOMCTB BOASHOTO Tapa.
Jlaboparopras padora Ne 2.3 4
[TosryueHne BOISHOTO Napa NpHU KUIIEHUN
VK-1: Paznea II1. Ilponecchl TeYeHHs ra30B U XKUIAKOCTENH X X X X 10 @DOpMBI TEKYILETO KOHTPOJIS
H-VK-1.5 Tema 3.1 2 o pasgeny I u IV:
TIK-1 IIponecchl TeueHus razoB M XKHAKOCTEN. JlpoccenupoBaHue. 1. Bemonuenne 1/13.
HI-TIK-1.2 Tema 3.2 2 X 2. 3amura 1abopaTopHbIX padoT
[epexox uepes ckopocts 3ByKa. Cormto JlaBams. (OcHOBHEIE
TIOJI0XKEHHMS)
IIpaxTryeckoe 3ansaTue Ne 3.1 2 X
Pacuér npoueccoB UCTEUEHNUS Ta30B U3 CY>KUBAIOLIUXCS OTBEPCTHH U
comna JlaBans
VK-1: Pazgen IV. TeniocuioBbie H X0JI0AWIbHbIC YCTAHOBKH. 18
H-VK-1.5 Tema 4.1 6
TIK-1 TepMoMHAMHYECKHE IUKJIBI FA30BbIX TEMIIOCUIOBBIX YCTaHOBOK.
HJT-TTK-1.2 Tema 4.2 4 X
TepMoIMHAMUYECKHE IIUKJIBI MAPOBBIX TEIIOCHIOBBIX YCTAHOBOK.
Tema 4.3 2 X
Mertop! aHasm3a 3¢ EKTUBHOCTH IUKJIOB TEIIOCHJIOBBIX YCTAHOBOK.




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
pesyibrarel o g Buabl 4 (popMBI KOHTPOJILHBIX MEPONIPUSTHIA,
OCBOCHM: 2 2 5 & z o0ecreynBalOIIHeE 0 COBOKYITHOCTH TeKYLIU
KoA(bI) HaunmeHoBaHue pa3jesioB, TeM; » § o : o g . 5 A
(hopmupyemoii(bIx) (hopma(b1) NpoMekyTOUHOI aTTecTaAMH g g g =g 3 g £ 2 KOHTPOJIb yCIIEBAEMOCTH;
T ) & 2 E e sz g = (opMBI IPOMEKYTOUHOTO KOHTPOJISI
MHMKATOPOB = Z E = g Z E g %’ ycreBaeMoCTH
HAOCTHKEHHSI g g = g g5 z S
KOMIIETEHLHi S ol S & ala &
Tema 4.4 2 X
I{MKABI XOJIOJMIIBHBIX YCTAHOBOK. TemIoBbIe HACOCHL.
IIpakTryeckoe 3ansaTue Ne 4.1 2 X
Pacuér MKIIOB KOMIIPECCOPHBIX YCTAHOBOK
IIpakTryeckoe 3ansatue Ne 4.2 2 X
Pacuérel IUKIIOB IBHUTATENEH BHYTPEHHETO CTOPAHUS
IIpakTryeckoe 3ansatue Ne 4.3 2 X
Pac4éTel HUKIIOB NAPOCUIIOBBIX U XOJIOJWIBHBIX YCTAHOBOK
Jlaboparopnas padora Ne 4.1 6 X
Pabota mapocnioBoii ycraHoBku 1 Tepmudeckuii KITJ1.
Jlaboparopras pabora Ne 4.2 8 X
W3ydenue napoCcusioBoil yCTaHOBKHU
3auem c oyenkoii X X X X x 3ader c oLeHKOM
UTOI'O 3a 4 cemecTp | 36 18 34 56
IsaThIii ceMecTp
VK-1: Pa3gen V. Beenenne B Temionepenauy. Ilepenoc rennorsl 7 @DOpMBI TEKYILETO KOHTPOJIS
H-VK-1.5 TEeIJIONPOBOJHOCTBLIO o paszgeny V:
TIK-1 Tema 5.1 4 1. KontponpHas paboTa
HJ-TIK-1.2 OCHOBHBIC MEXaHU3MBI IEPEHOCA TEILIOTHL. 2. 3ammTa 1abopaTOPHBIX PadoOT
Tema 5.2 8
IlepeHOC TEMIOTHI TEMIOMPOBOIHOCTBIO
IIpakTryeckoe 3ansaTue Ne 5.1 2
Pacuér TeMnepaTypHOro nosis B INIOCKOM MJIACTUHE U
WIMHAPUYECKOH CTEHKE.
IIpakTryeckoe 3ansatue Ne 5.2 3
Pacuér Tenmnonepenaun yepes MIOCKYIO CTEHKY. Pacuér
TEIUIONEPENady Yepe3 MUINHIPUIECKYIO CTEHKY
Jlaboparopnas padora Ne 5.1 4




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
pe3y/bTaThl = .
OCBOCHMSI: . 2 g Buabl 1 (popMbI KOHTPOJILHBIX MeponpHsATH,
on(b1) HanMeHOBaHHE PA3IETOB, TeM; . E o = 5 = é o0ecreynBalOIIHeE 0 COBOKYITHOCTH TeKYLIU
¢opmupyemoii(bIx) ¢opma(bl) IPOMEKYTOUYHOI aTTeCTAIINU g g g §. § 3 g E 2 KOHTPOJIb YCIIeBa€MOCTH
KoMmeTeHmun(ii) 1 = E oo g 2 g = (opMBI IPOMEKYTOUHOr0 KOHTPOJISI
MHIHKATOPOB =l g 3 = g g E 2 E ycneBaeMocTu
HAOCTHKEHHSI g g E g g5 z S
KOMIeTeHIHi = R & S & =& O &
Omnpenenenne K03 QUIIMEHTa TEIIONPOBOTHOCTH MaTePHAIOB
OJISKIbBI U O0YBH.
VK-1: Pazgen VI. OcHOBHBIC 10J102KeHHS] KOHBEKTHBHOI'0 IIEPEHOCA 7 @DOpMBI TEKYILETO KOHTPOJIS
H-VK-1.5 TeIJIOThI o paszaeny VI:
TIK-1 Tema 6.1 4 1. KonTponpHas pabota
HJ-TIK-1.2 OcHOBHBIC ypaBHEHHs TeIoo0MeHa. [Tomobue. 2. 3anMTa 1abOpaTOPHBIX padoT
Tema 6.2 6
TemmooOMeH B )KUAKOCTSX U razax
Tema 6.3 4
TermmooOMeH Ipy KUIEHUH ¥ KOHJCHCAuN
IIpaxTryeckoe 3ansaTue Ne 6.1 2
Pacuér TerumooO6MeHa Ipy HAJIMYUK BHYTPEHHUX MCTOYHUKOB TETIOTHI
IIpakTryeckoe 3ansatue Ne 6.2 2
Onpenenenne KO3 QUITEHTOB TEINIOOTAAYH IPH €CTECTBEHHON 1
BBIHYK/ICHHOM KOHBEKIIHH
IIpakTryeckoe 3ansatue Ne 6.3 2
Onpenenenne K03 QUITEHTa TEIUIOOTAAYHN ITPH TEIUIOOOMEHE B
JKHJIKOCTH U Ta3ax
IIpakTryeckoe 3ansatue Ne 6.4 2
Onpenenenne K03 QUINESHTa TEUIOOTAAYN IIPH KUTICHUH U
KOHJICHCAIlWH Iapa
Jlaboparopnas padora Ne 6.1 4
Omnpenenenne ko3 duiinerTa TemIo0TIauN MPH CBOOOTHOM
KOHBEKIMH. MoienipoBanye cBOOOTHON KOHBEKIIH
Jlaboparopras pabora Ne 6.2 4
Onpenenenne K03 QUIFEHTA TEIUIOOTIAuH TP 00TEKAaHUHU TPYOBI.
MogenupoBaHue TeII00TAAYH IPH 00TEKaHUH TPYOBI.
VK-1: Pazgen VII. Tennnosoe usnydenne. Hecranumonapnas 7 @DOpMBI TEKYILETO KOHTPOJIS
Hi-YK-1.5 TEIJIONPOBOIHOCTD o pazneny VII u VIII:




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
pe3y/bTaThl = .
OCBOCHMSI: o g Buabl 4 (popMBI KOHTPOJILHBIX MEPONIPUSTHIA,
) 2 2 5 & 2 o0ecreynBalOIIHeE 0 COBOKYITHOCTH TeKYLIU
KoA(bI) HaunmeHoBaHue pa3jesioB, TeM; » § o A g . =
. . 1 5 = 9 5 o o KOHTPOJIb YCIIEBAEMOCTH;;
¢opmupyemoii(bIx) ¢opma(bl) IPOMEKYTOUYHOI aTTeCTAIINU = 3 = &g S ¥ E =
% . Fo. e = & - (opMBI IPOMEKYTOUHOr0 KOHTPOJISI
KoMmeTeHuuu (i) u = = =B = 5 S 2 5
= = a 2 =B o S yCIeBaeMoCTH
HMHAMKATOPOB g z 5 S g z e g g
JAOCTHKEHHS e |==s::- = é = |==s::- = 8 =
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TIK-1 Tema 7.1 4 1. KonTponpHas paboTa
HJ-1IK-1.2 OCHOBHBIEC 3aKOHOMEPHOCTH TEIUIOBOTO MU3ITYICHUS 2. 3ammTa 1abopaTOPHBIX PadoT
Tema 7.2 2
HecranuonapHas TemionpoBOIHOCTb
IIpakTrueckoe 3ansaTue Ne 7.1 2
Pacuér rygncToro TermioodMeHa MeXAY TeIaMu
Paspgea VIII. Tenjioo0MeHHbIe annapaThl 7
Tema 8.1 4
Temmoobmennsie ammapartsl (TA).
IIpaxkTrueckoe 3ansaTre Ne 8.1 2
Pacuér Terumoobmennuka «Tpy6a B TpyOe»
Jlaboparopnas padora Ne 8.1 5
Onpenenenne ko3P QUITEHTa TEIUIONEpeaadn B TEIUIOOOMEHHUKE
«Tpyba B TpyOe». MozaennpoBaHue TemI000MEeHHHUKA
OxrzameHr X X X X 36 DK3aMeH
HUTOI'O 3a 4 cemectp | 32 32 16 64
HUTOTI'O 3a Bech nepuoj 68 50 50 120




3.3. Kparkoe conepxanue yueOHON AUCIUTIIUHBI

Ne mnn

HaumenoBanme pazgena u
TeMbl I CHHUIIJIMHBI

Conep:xanue pa3aeJia (TeMbl)

Paszpnen I. OcHOBHBIE IOHSITUSI TEPMOAUHAMUKHU U 3aKOHBI H1€AJIbHOI0 raza

Tema 1.1 | Tema 1.1 OcHOBHbIE TOHATHS TEPMOANHAMUKH. [lapameTpbl cocTosHUS.
OcCHOBHBIE TOHATHSA [TonsTHE TEpMOAMHAMUYECKOTO TIpoliecca. 3aKOHBI
TEPMOJANHAMUKH. uaeanpHoro raza. CMecu uiealbHbIX a30B

Tema 1.2 | Tema 1.2 [lepBelii 3aKk0H TepMoarHAMUKH. TemioTa u padora.

[lepBslit 3aK0H Tennoémkocts. DHTanenus. [lepBrlil 3aKOH TEPMOIUHAMUKHI
TepMoaHHAMUKY. JUIS IOTOKA.

Tema 1.3 | TepmoguHamuueckue TepMoanHaMU4ECKHE MPOLECCH] UICANBHBIX T'a30B:

MIPOLIECCHI HICANBHBIX Ta30B W30XOPHBIH, U300apHBIN, H30TEPMUUECKUH, aanadaTHBIH,
MOJIMTPONHBIN MPOLIECCHI.
Tema 1.4 | Bropoii 3akon OO0mmas XxapakTepUCTHKA U UCXOAHAS (DOPMYIUPOBKA BTOPOTO

TCPMOANHAMUKU.

Hayajia TepMOJUHAMUKH. DHTponus. TepMoanHaMudecKas
TeMneparypa. L{ukibel. OKBUBaJIEHTHOCTh Pa3In4HbIX
¢dopmynuposok Il nauana. [{ukn Kapno. IlepBas Teopema
Kapno. HeobpaTtumeie npoueccsl. Bropas teopema Kapho.

Paznen II PeajbHbIe ra3nl

Tema 2.1 | PaBHOBecue N3otepma «peanpHoro raza». Ilpasuno Maxkcsenna. Tertora
TEPMOJVMHAMUYECKUX CUCTEM | mepexoja. YpasHeHue Knanelipona—Knaysnyca. ®a3oas
1 (a30BbIe NEPEXOIBL. JrarpaMma.
Tema 2.2 | PeanbHble ra3sl. Y paBHEHHUE VYpasuenue Ban-nep-Baansca. M3otepmer Banaep-Baansca.
Ban-gep-Baansca. Kputnueckue napametpsl. BuyTpennss sneprus rasa Ban-
nep-Baanbca. Pacimpenue B myctoty. Oddext Ixoyns—
Tomcona. TemnepaTypa nHBepcHH. MeTOABI MONTY4YEHUS
HU3KHUX TEMIIEPATYP.
Tema 2.3 | Boagnoii map. T-s u h-s O6mme nonoxxenust. Cyxo 1 BIa>KHBIN HACBIIIEHHBIH map.

JyarpaMMbl BOJSHOTO Mapa.
BrnaxHs1i1 Bo3myx

[leperpetslii map. DHTponus nMapa. DHTPOIUIHBIE AHATPAMMBI
JUId BOASIHOTO mapa. [Iporeccsl cocTOsIHUA U1 BOASHOTO Mapa.
Brnaxusiit Bo3ayx. OTHOCHTENBHAS U aOCOTIOTHAS BIAYKHOCTb.
Bnaroconep:xanue.

Pazpes I11. IIponeccel TeueHns ra3oB U KUAKOCTEH

Tema 3.1 | Ilponecchl TedeHns ra3os u CkopocTs 3ByKa (B uaeaabHOM rase). JpoccennpoBanue.
AKHUIKOCTEH. AnunabaTtrieckoe HCTEYEHHUE ra3a.
JpoccenupoBanue.

Tema 3.2 | [lepexon uepe3 CKOPOCTh [lepexon uepe3 ckopocth 3ByKka. Coruto Jlaans. (OcHOBHBIE
3Byka. Coruto JlaBans. MOJIOKEHU)
(OcHOBHBIE TOJIOKEHMST)

Pazpnen IV. TensiocujioBble U X0JIOAWIbHbIE YCTAHOBKH.

Tema 4.1 | TepMoauHaAMHUYECKUE ITUKIIBI [{nKIIBI KOMIIPECCOPHBIX YCTAaHOBOK. [{MKIIBI MOPIIHEBBIX
ra30BbIX TEIIIOCUIIOBBIX nsuraresneid BHyrpeHHero cropanus (JBC). Lkt
YCTaHOBOK. ra30TypOMHHBIX IBUTATENEH, IUKIIBI PEAKTUBHBIX U PAKETHBIX

JIBUTATEIIEIH.

Tema 4.2 | TepMoauHaAMHUECKUE ITUKIIBI Hukn Kapuo. Lukn Penkuna. PerenepaTuBHBIN UKL
MapOBBIX TEMJIOCUIOBBIX Bunapusbie nukisl. TennodukanuoHHbIe TUKIbL.
YCTaHOBOK.

Tema 4.3 | Mertoasl aHanusa Merton cpaBrenus tepmudeckux KII/1. Meton
3¢ $EKTUBHOCTH LIUKIIOB K03 PUIIMEHTOB MOJE3HOTO NEHCTBUS. DKCepPreTHIECKU
TEIJIOCHJIOBBIX YCTaHOBOK. METOJIBL.

Tema 4.4 | LIuKIbI XOJIOAUIBHBIX [{uki BO3yIIHO XOJOAMIBHOM YCTaHOBKHU. LIMKIIbI

YCTAaHOBOK. TennoBbIe HACOCHI.

TIAPOKOMIIPCCCUOHHLIX YCTAHOBOK. TennoBkie HAOCHL.




Ne mnn

HaumenoBanme pazgena u
TeMbl I CHHUIIJIMHBI

Conep:xanue pa3aeJia (TeMbl)

Pa3znen V. Beenenue B Temonepenauy. Ile

PE€HOC TENMJIOTHI TCNJIOIMPOBOAHOCTHIO

Tema 5.1 | OcHOBHBIE MEXaHU3MBI TemnepaTtypHoe nose. TemnepaTypHbIH IpaiueHT.
MIEPEHOCA TEILTOTHI. TemmonpoBogHOCTh. 3ak0H Pyphe. KOHBEKTHBHEBIH c1TOCO0
nepeaayuu TemioThl. 3akoH HeioTona-PuxmMana.
Tema 5.2 | [lepeHoc TEmIOTHI YpaBHEHUE TEIIONPOBOJHOCTH. Y CIIOBUS OJHO3HAYHOCTH.
TEIJIONPOBOAHOCTHIO [Tepenoc TemnoThH Yepes MIOCKYI0, HUIMHIPUUECKYIO U
chepuyecKyr cTeHKU. TeronpoBoIHOCTh TEI C
BHYTPEHHUMH UCTOYHUKAMHU TEILJIOTHI
Paznes VI. OcHOBHBIC 10J105KeHHS KOHBEKTHBHOTO NEPEHOCA TEMJIOThI
Tema 6.1 | OcHOBHBIE ypaBHEHUS OcHoBHble ypaBHeHHUs TeruioooMeHa. [lonobue ¢puznueckux
Temooomena. [Togodue. seaeHui. [1og00re KOHBEKTUBHOT'O TEILIOOOMEHA.
O000111eHIE ONBITHBIX TaHHBIX.
Tema 6.2 | TermnooOMeEH B )KUOKOCTIX U TemrooOMeH B ®UAKOCTSAX U Ta3ax. Terooraaua npu
razax Pa3IUYHBIX YCIOBUSIX IBUKEHUS TEIIIOHOCUTEICH.
TemrooOMeH B JaMHHAPHOM TOTPaHUYHOM CJI0€ Ha IUIOCKON
MOBEPXHOCTH. Tem1000MeH B TypOyJIEHTHOM MOTPAHUIHOM
CJIOE Ha TUTOCKOM MOBEPXHOCTH. Termmoo0MeH mpu
BBIHY/ICHHOW KOHBEKIIMU B TpyOax 1 kaHanax TermooOMeH
MpH JAMHHAPHOM TeueHHUH B TpyOax. TermnooOMeH mpu
TypOyJIeHTHOM TeueHHH B TpyOax. TemnooOMeH mpu
00TeKaHuH TPyO U TPYOHBIX IMy4KOB. TemnooOMeH mpu
CBOOOIHOM KOHBEKIINH
Tema 6.3 TemrooOMeH pu KUTICHUA U Temoobmen mpu kuneHny. TeriooOMeH Mpu KOHICHCAIINH.

KOHACHCAINH

TennoBeie TpyOBI

Pazpnen VII. TemioBoe uznydyenune. HecranmonapHuasi TenJionpoBoAHOCTh

Tema 7.1 OCHOBHBIEC 3aKOHOMEPHOCTH dusndeckre OCHOBBI M3My4YeHHs. Pacuer TerooOMeHa
TEIJIOBOTO U3TYYCHUS n3nydeHueM. CoHeuHoe n3nyueHre. CI0KHBIN TeI000MeH

Tema 7.2 | HecrauuonapHuas TennonpoBOIHOCTh TEPMUUYECKUA TOHKUX TEJL.
TEIJIONPOBOAHOCTh TenmnonpoBOoIHOCTH NOTYOrPAHUYEHHOTO TENA U CTEPHKHSI.

Harpes u oxnaxaeHnue niuacTHHbI, TWIMHApPaA U mapa. Harpes
U OXJIaX/ICHUE TeJl KOHEUHBIX pa3MepoB. PerynspHblil
TEIJIOBOM PEXHM.

Paspes VIII. Tensoo0MeHHBIe annmapaTsl

Tema 8.1 | TermooOMeHHBIE armapaThl Knaccudukauus un HazHaueHre. OCHOBBI TEIUIOBOTO pacyera.
(TA). D¢ deKTHBHOCTD TEMI000MEHHUKOB. PeanbHble
ko3 dumenTs Temionepenaun. I uapapanyeckuii pacuer
TEMI000MEHHHUKOB.
3.4. Opranuzaius caMOCTOATEILHON PaOOThI 00YUYaAOIUXCS

CamocrostenbHas paboTa cTyaeHTa — o0s3aTellbHas 4acTh 00pa3oBaTENBHOIO Ipoliecca,

HarpaBJIeHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(ECCHOHATLHOMY U JIMYHOCTHOMY CaMOOOpa30BaHHUIO,
Ha MPOEKTUPOBAHKE JabHEHIIIEro 00pa3oBaTeIbHOT0 MapIIpyTa U MPOPEecCUOHATBHON Kapbephbl.

CamocrostenpHas paboTa 00y4aroIuXcs Mo JUCHUILIMHE OPraHM30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX M BHEAYAUTOPHBIX 3aHATHH M paboT, 00ecrneurBaIOUIMX YCIEIIHOE OCBOCHUE
JUCLUIUINHBL.

AynuTopHas caMmoCTOsTeNIbHAas paboTa o0yyaromuxcs MO AMCUUIUIMHE BBIIOIHAETCS Ha
yueOHBIX 3aHATHUAX I0Jl PYKOBOACTBOM IMIpENoJaBaTeNii M MO €ro 3aJaHuio. AyIUTOpHas
caMoCTOsITeNIbHas paboTa 00yJaromuxcs BXOJUT B 001U 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
IUIAHOM Ha ayJAUTOPHYIO paboTy, U pEriJaMeHTUPYETCs PACIUCAHNEM YUeOHBIX 3aHATHI.

BueaynutopHas camocTosiTeNbHas paboTa 00ydaronuxcs — IaHupyeMast yueOHasi, Hay4Ho-
UCCIIeI0BATeNbCKAs, MpaKTHYecKasi paboTa 00yyaromuxcs, BEIOJIHAEMAast BO BHEAYAUTOPHOE BPEMs
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0 3aJIaHUIO M TPU METOAUYECKOM PYKOBOJCTBE IPENoAaBatTelis, HO 0€3 ero HemocpeCTBEHHOTO
y4acTHs, paCIMCaHUEM YUEeOHBIX 3aHATHI HE periaMeHTUPYeTCH.

BueaynutopHas camocTosTeNbHas paboTa 00yyarommxcs BKJII0YaeT B ceOst:

- MOJITOTOBKY K JIGKLIUSAM, IPAKTHYECKUM U JTA0OPATOPHBIM 3aHATHIM, IK3aMEHY

— n3y4eHue yaeOHbIX TocoOui;

- U3yYEHHUE pa3eyioB/TeM, HEBBHIHOCHUMBIX Ha JIEKUMHM M MPAKTUYECKHE 3aHATHUS
CaMOCTOSITENILHO;

- MOJIFOTOBKA K BBIMOJIHEHUIO JJAOOPAaTOPHBIX padOT U OTYETOB IO HUM;

- U3yYEHUE TEOPETHUYECKOr0 M TMPAKTUYECKOT0 MaTepuana IO PEKOMEHJIOBAaHHBIM
HCTOYHUKAM;

— noaroroska M3

- MOJIrOTOBKA K KOHTPOJILHBIM paboTam;

- MOJIFOTOBKA K IMIPOMEKYTOUYHOM aTTeCTAIllK B TEUEHUE CEMECTPa;

CamocrostenbHas paboTra 0OydaloOUIMXCSl C y4yacTHeM IpenojaBareisst B (opMme HHOM
KOHTAKTHOM paboThl MpenycMaTpUBaeT TIPYMNIOBYI0 M (MIM) HMHIUBUAYalbHYIO paboTy c
00y4aronuMuUCs ¥ BKIIIOYAET B ce0s:

- MIPOBEICHUE KOHCYIbTALUHI TIepel IK3aMEHOM 10 HEOOXOIUMOCTH;

- KOHCYJbTAllMM [0 OpPraHU3alldd  CAMOCTOSTEIBHOTO HM3YYCHHMS  OTICIIBHBIX
paszesnos/TeM, 6a30BbIX MOHATHH yU4eOHBIX TUCIHUILINH IPOGUIEHOT0/POJCTBEHHOr0 OaKalaBpuara,
kotopsie hopmupoBaiu OIIK u 1K, B niensix oGecniedeHrs MpeeMCTBEHHOCTH 00pa30BaHusl.

[lepeuenp pa3nenoB/TeM/, MOTHOCTHIO WJIM YAaCTHYHO OTHECEHHBIX HA CAMOCTOSTEIHHOE
U3y4YeHHE C TOCIETYIONUM KOHTPOJIEM:

Buael u ¢popmsl -
HaumenoBanmue pasaeia KOHTPOJBbHBbIX é
/TeMBI OucyunIUHbL, MeponpusATHI S
Ne BBLIHOCHMBIE HA 3agaHus 1715 CAaMOCTOSITeIbHOM PadoThI (Y4HMTBIBAIOTCS s
CaMOCTOATEIbLHOE 1pH OpoBeleHuH | £
u3yqeHne TEKyLIero 2 g
KOHTPOJI51) ==
Pazpen 1 OcHOBHBIC MOHATHS TEPMOIMHAMHUKH M 3AKOHBI HIEAJIBHOI0 raza
Tema 1.1 Tema 1.1 [IpopaboTats yueOHBII MaTepHa 1o YCTHOE 18
OcCHOBHBIE TOHATHSA MPEIIOKEHHON yueOHOM nTeparype cobecenoBaHue
TEPMOJANHAMUKH. JUISl TIOATOTOBKH K KOHTPOJILHOU paboTe. | 1Mo pe3ybTraTam
[ToAroTOBUTH KOHCHEKTHI M OTYETHI 1O BBITIOJTHEHHOU
nabopaTopHbIM paboTam paboTHI,
Tema 1.2 [lepBslit 3aK0H TpoBepKa
TepmoIuHaAMUKH. KOHCIICKTOB 1
OTYETOB IO
Tema 1.3 TepMonnHamudeckne 71ab0paTOPHBIM
MPOLIECCHI UICATBHBIX paboram
4308 KOHTpPOJIbHAs
Tewma 1.4. Bropoii 3akon pabora
TEPMOJANHAMUKH.
Pazpen 11 PeasbHbIe ra3el
Tema 2.1 PaBHoBecue [ToAroTOBUTH KOHCHEKTHI U OTYETHI IO YCTHOE 10
TEPMOANHAMUYIECKIX nabopaTopHbBIM paboTaM cobecenoBaHue
cucTeM U a3oBbIe 0 pe3yJIbTaTaM
MIEPEXOIBL.
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Tema 2.2 PeanbHble raspl. BBITIOJTHEHHOU
VYpasuenue Ban-nep- paboTHI,
Baansca. MIpOBEpKa

KOHCIIEKTOB U
OTYETOB IO

Tema 2.3 Bopsnotii nap. T-s u h-s n1a00paTOpHBIM
JriarpaMMbl BOJSTHOTO pabotam
napa. BiaaxHelii Bo3ayx

Pazgea III | Ipomeccwl TedeHust ra3oB M JKUIKOCTEIH

Tema 3.1 [Ipoueccs! TeueHus [ToAroTOBUTH KOHCHEKTHI M OTYETHI 1O YCTHOE 10
ra3oB U KHJKOCTEH. nabopaTopHbIM paboTam cobecenoBaHue
JpoccenupoBaHue. 0 pe3yJIbTaTaM

Tema 3.2 [Tepexon uepes BBITTOJTHEHHOM
CKOpOCTh 3ByKa. Coruio paboTHL,
JlaBans. (OcHOBHBIC MpOBEpKa
MOJIOKEHUS) KOHCIEKTOB U

OTYETOB IO
n1a00paTOpHBIM
pabotam

Pa3znea IV | TenocuiioBble U X0JOIUJIbHbIE YCTAHOBKH.

Tema 4.1 TepMonnHamudeckue [IpopaboTats yueOHBII MaTepHa 1o YCTHOE 18
LUKJIBI Ta30BBIX MPEIIOKEHHOU yueOHOM nTeparype cobecenoBaHue
TEIIOCHIIOBBIX Ju1d moarotoBku M/13. 0 pe3yJIbTaTaM
YCTaHOBOK. [ToAroToBUTH KOHCHEKTHI M OTYETHI 1O BBITIOJTHEHHOU

Tema 4.2 TepmoaunaMuyeckue 11abOpaTOpHBIM paboTam paboTsl,

LUKJIBI TAPOBBIX MIpOBEpKa
TEIIOCHIIOBBIX KOHCIEKTOB U
YCTaHOBOK. OTYETOB IO

Tema 4.3 Meronp! aHanuza 1a60PaTOPHBIM
3¢ (hEeKTUBHOCTH ITUKIIOB paboTtam
TEIIOCHIIOBBIX nas
YCTaHOBOK.

Tema 4.4 [IMKIIBI X0T0IUIBHBIX
yCTaHOBOK. TernoBele
HAaCOCBI.

Pazgen V. Brenenne B remnonepenauy. IlepeHoc TenaoTel TeMJIONPOBOIHOCTHIO

Tema 5.1 OcHoBnble Mexanu3mbl | [IpopaboTats yueOHBII MaTepHa mo YCTHOE 7
MIEPEHOCA TEIIOTHI. MPEIIOKEHHOU yueOHOH InTeparype cobecenoBaHue

Tema 5.2 ITepeHOC TEMIOTHI JUIS1 TIOATOTOBKH K KOHTPOJILHOU paboTe. | 1Mo pe3yabTraTam
TETIOPOBOTHOCTHIO [ToAroTOBUTH KOHCHEKTHI M OTYETHI 1O BBITIOJTHEHHOU

nabopaTopHBIM paboTaM paboTsl,
MIpOBEpKa
KOHCIEKTOB U
OTYETOB IO
n1a00paTOpHBIM
pabotam
KOHTpOJIbHAS
pabota

Paspen VI OCHOBHBIE N0J105KCHHSI KOHBEKTHBHOT0 IIEPEHOCA TEIIOThI

Tema 6.1 OcCHOBHBbIE ypaBHEHUS [IpopaboTats yueOHBII MaTepHa 1o YCTHOE 7
temoobMena. Ilogobue. | mpennokeHHO# yueOHOM nuTepaType cobecenoBaHue

Tema 6.2 TemmooOMeH B JUISl TIOATOTOBKH K KOHTPOJILHOU paboTe. | 1Mo pe3ybTraTam

KHUIKOCTAX M ra3ax
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Tema 6.3

TennooOmen mpu
KUTICHUU U
KOHJICHCALIUH

[ToaroToBUTH KOHCIIEKTH! M OTYETHI MO
nabopaTopHbIM paboTam

BBITIOJTHEHHOU
paboTHI,
MpoBepKa
KOHCIIEKTOB U
OTYETOB MO
n1a00paTOpHBIM
pabotam
KOHTPOJIbHAS
pabota

Pazpgen VII. TennioBoe uznyyenue. HecranmoHapHasi TemJionpoBoOJIHOCTH

Tema 7.1

OcHOBHEIE
3aKOHOMEPHOCTH
TEIJIOBOTO M3JTyYCHUS

Tema 7.2

HeCTaL{I/IOHapHaH
TCIUIONPOBOAHOCTD

[ToaroToBUTH KOHCIIEKTH! M OTYETHI MO
nabopaTopHbIM paboTam

yCTHOE
cobecenoBaHue
0 pe3ysbTaraMm
BBITIOJIHEHHOM
paboTHI,
MpoBepKa
KOHCIIEKTOB U
OTYETOB MO
n1a00paTOpHBIM
pabotam

Pazgen VIII. Tensioo0MeHHbIE aNIAPATHI

Tema 8.1

TemnooOMeHHbBIE
anmapatsl (TA).

[IpopaboTats yueOHBII MaTepHa 1o
MPENIOKEHHOM yueOHO! TuTeparype.
[ToaroToBUTH KOHCIIEKTH! M OTYETHI MO
nabopaTopHbIM paboTam

yCTHOE
cobecenoBaHue
0 pe3ysbTaraMm
BBITIOJIHEHHOM
paboTHL,
MpoBepKa
KOHCIIEKTOB U
OTYETOB MO
n1a00paTOpHBIM
pabotam

3.5. IlpumeHeHHE IEKTPOHHOTO O0YUYCHHSI, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX

TEXHOJIOTUN

[lpu peanuzanuu OpoOrpaMMbl y4eOHOM JHUCHUILTUHBI/Y4EOHOTO MOAYJIS 3IIEKTPOHHOE

O6yLI€HI/Ie U JUCTAaHIITMOHHBIC 06p330BaTCJ'H:HBIC TCXHOJIOTUHU HC NPHUMCHAIOTCA.
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4. PE3YJIbTATBI OBYUYEHMUS 11O JUCIUIIJIMHE, KPUTEPUU OHEHKHU YPOBHA C®@OPMHUPOBAHHOCTH
KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHIEHUBAHUS

4.1. CooTHeceHUE IUIAHUPYEMBIX PE3YyJIbTAaTOB 00YUYEHUS C YPOBHAMU C(HOPMHUPOBAHHOCTH KOMITETEHUUHU ().
Yposnu Hrorosoe Ouenxka B IokasaTe/n ypoBHs ¢c)OPMHPOBAHHOCTH
chopmMupoBaHHOCTH KOJIMYeCTBO NMATHOAILHOU Benca A(-orx) 5 = =
KoMmeTenuH(-if) GAILIOB cHcTeMe y epcaJbHOU bIX o menpmbeccnonam,unon(-mx) leO(l)eCCI/lOHEUIbHOI/IU(-LIX)
. KoOMIeTeHumnu(-if) KOMIIeTCHIM I KOMIeTeHunu(-it)
B 100-6an1bHOM II0 pe3yJbTaTaM
cucTeme TeKymieii u VK- MR-
yi y WUJI-VK-1.5 WJI-TIK-1.2
10 pe3yJibTaTaM MPOMEKYTOYH O
TeKylleH 1 arrecTanuu
TIPOMEKYTOYHOU
arTecTaluM
BBICOKUH 85—-100 OTJINYHO OO6yyaromuiics: OO6yyaromuiics:

— aHanu3upyeT u
CHUCTEMATU3UPYET N3YICHHBIN
MarepHuall ¢ 000CHOBaHHEM
AKTyaJIbHOCTH €T0 MCIOIh30BaHUS
B CBOEH MPEMETHOM 001aCTH;

— IIOKa3bIBACT YETKHUE CHCTEMHBIC
3HAHUSI U MIPEJICTABIICHUS 110
JIHCITUILINHE;

JIaeT pa3BEPHYTHIE, MTOJHEIE U
BEpHBIE OTBETHI HA BOTIPOCHI, B TOM
YUCJIC, TOIMOTHUTCIBHBIC

— TlopGupaet MeToabl U
CpencTBa 1Sl pelleHust
BO3HUKAOIIMX 33724 MpU
HAYYHOM UCCJIEIOBAaHUU
npoosieM;

— BunaneeT metopiamu penieHust
3a7]a4 Ha OCHOBE MPUOOPETEHHBIX
3HAHWUM, yMEHU U HABBIKOB, C UX
NPUMEHEHUEM B HETUMUYHBIX
CUTYalUsIX;

— 3HaeT TeopeTHUECKHEe OCHOBBI TEXHUUYECKOW TEPMOJIMHAMUKH U
TeIUIonepeaayy B MOJIHOM 00bEME B COOTBETCTBUU C MPOrPaMMOi
00yYeHHs 110 JAHHOMY KYpCY, B TOM YHCIIE OCHOBHBIC 3aKOHEI U
MIPOLIECCHI MPEBPALICHUS YJHEPTUHU U [IEPEHOCA TEIIOThI; METOIbI
MPOBENICHHS PACUETOB MPOIIECCOB MEPEHOCA TEIUIOTHI, 3(PPEKTUBHOCTH
TETUTOBBIX M DKCEPreTHIECKUX OaTaHCOB TEIUIO-TEXHOIOTMIECKUX
YCTaHOBOK;

— 3HaeT COBPEMCHHBIC METOJIBI H CPE/ICTBA MACHTH(OUKAIINY TETUIOBBIX
MPOIIECCOB M Pa3pabOTKU MX paboUYMX MOJEINEH;

— B nonHOM 00BEMeE C BBICOKOH CTENEHBIO TOYHOCTH BOCIIPOM3BOAUT
1 OOBSCHSCT NMPOHICHHBINH YIeOHBIH MaTepHal, YBEPEHHO OOBSICHSICT
TEOPETUUYECKHUE MOJI0KEHHUS, BOSMOXKHOCTH U HaIlPaBIECHUS UX
MPAKTUYECKOTO MPUMEHEHHS.

— VYMeer pewiatb HETUNWYHBIE 321241 TEXHUUECKOH TePMOAMHAMUKI
U TeIIoNepeIaur BEICOKOH CII0XKHOCTH Ha OCHOBE BOCIIPOM3BEICHHUS
QITOPUTMOB peLICHUs, OCBOCHHBIX B pe3yJIbTaTe U3yueHHsI IPOHAEHHOTO
TEOPETHUUECKOr0 MaTepuaa;

— aJIeKBaTHO MOJOUPAET METOMBI U CPEIICTBA JIJIS PEIICHUS
BO3HHKAOIINX 33724 IPH HAYIHOM UCCIIECIOBAHIH IPOOIIEM;
UACHTH(OUIIPOBATH MPOILIECCH U pa3padaTbiBaTh X (pu3nveckue u
MaTeMaTUYEeCKHE MOJIEIIH.
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Bnapneer MeToiamu u cpefcTBamu
00paboTKy U aHaIMU3a
NOJTy4aeMbIX aHATUTUYECKUX U
AMIMPUYECKUX JIAHHBIX U UX

— Bnaaeer MeTomamu pelICHuA 3aaa4 BBICOKOM CJIO)KHOCTH Ha OCHOBE
HpHOGpeTCHHBIX 3HaHHﬁ, YMCHI/Iﬁ 1 HaBbBIKOB, C UX IPUMCHCHUEM B
HETUIIMYHBIX CUTyalluAX;

— Bnaneer meTogamMu u cpe€acTBaMu 06p360TKI/I " aHalIn3a

MHTEpIpeTaLUeN; MOJTy9aeMBIX aHAJTUTUICCKUX U SMITUPHICCKHUX JAHHBIX U UX
UHTepIpeTanuei; \

MTOBBILIEHHBII 65 -84 XOpO1IOo OOyyatormmiics: Oo0yyatormmiics:
— 00OCHOBaHHO HM3JIaraer, — 3HaeT OCHOBBI TEXHUYECKOH TEPMOTMHAMUIKH M TEIUIONEPEIauu B
AHAIIM3UPYET U CUCTEMATU3UPYET | COOTBETCTBHHM C MIPOTrPAMMOi 00y4EHHs MO TAHHOMY KypCy, B TOM YHCIIe
W3YYCHHBIH MaTepHa, 4To OCHOBHBIE 3aKOHBI H TIPOLIECCHI [IPEBPAIICHHUS] DHEPTHU U IEPEHOCA
HpenoaractT KOMIUICKCHBIN TEIUIOTHI; METO/IBI IPOBEICHHUS PACYETOB MPOLIECCOB MEPEHOCA TEILIOTHI,
XapakTep aHanu3a MpoOJIeMBl IPU | MeTO/BI pacuéra 3G HEeKTUBHOCTH TEIUIOBBIX OaTaHCOB
pelLIeHUH 3324 0€30IIaCHOCTH TEIUIOTEXHOJIOTMYECKIX YCTAHOBOK;
JKHU3HEACATEIIBHOCTH; — HEJOCTAaTOYHO MOJHO BOCIIPOU3BOAUT M OOBSICHSCT NPOHICHHBII
— MpPaBHIBHO NPHMEHSET y4eOHBIil MaTepual, HeIOCTATOYHO YBEPEHHO OOBICHSCT BO3BMOXKHOCTH U
TEOPETHUYCCKHE MOJNIOKEHUS IPH HampapJICHUs IPAKTUYECKOTO IPUMEHEHHS TOJTyYCHHBIX 3HAHHH.
PEIICHUN IPAKTUIECKUX 33]1aY, — VYMeer pelats THIIOBBIE 3a1a4K TEXHUUSCKOW TEPMOUHAMUKH U
BIIaJICET HEOOXOUMBIMH JUISL 5TOTO | TEILIONEPEIadn HOBBIIIEHHON CI0KHOCTH HAa OCHOBE BOCIIPOHU3BEICHHUSI
HaBBIKAMH U IPUEMAMH; CTAHJAPTHBIX AITOPUTMOB PELICHUS, OCBOCHHBIX B IpoLecce 00yUYeHHUSI.
— OTBET OTPAXKAET MOJIHOE 3HaHHWE | — BiageeT METOAaMM PELICHHUS THIOBBIX 33/1a4 MOBBILICHHOM
Marepuaia, ¢ He3HaYUTEeIbHLIMU CIIO)KHOCTH Ha OCHOBE IIPHOOPETCHHBIX 3HAHHH, YMECHHIT U HABBIKOB, C UX
npodenaMu, T0mycKaeT NPHUMEHEHHEM B HeTUITUYHBIX CHTYaLHsX.
SIMHIYHEBIC HETPYObIe OLTHOKY. -

0a30BBbIi 41 — 64 YZOBIIETBOPUTEILHO O6yuatomuiics: O6yuatomuiics:

- UCTIBITHIBACT CEPhEZHBIC
3aTpyIHEHUS B IPUMCHEHUH
TEOPETUIECKUX TTOJIOKEHHUHN TIPH
PEIICHNH MPAKTUIECKUX 3149
CTaHIAPTHOTO YPOBHS CIIOKHOCTH,
HE BIIaJIeeT HEOOXOAUMBIMHE IS
ATOTO HABBIKAMHU U MPHEMAMU;

- OTBET OTPAXKAET B LIEJIIOM
c(hOopMHPOBaHHEIE, HO
coJiepKaIire He3HAYUTEITbHBIC
poOeITbl 3HAHUS, TOITYCKAIOTCS
rpyObIe OITHOKH.

— JIEMOHCTPHUPYET TEOPETHYECCKHE 3HAHUS OCHOBHOTO Y4eOHOTO
MaTepuaia JUCIUIUIMHEI B 00beMe, HE0OX0IUMOM JIJIs TaTbHEHIIIero
ocBoenus OITOII;

— 3HaeT OCHOBBI TEXHUYECKOH TEPMOIMHAMUKH U TEIUIONIEPE1au B
COOTBETCTBHH C MPOrpaMMOi 00ydeHHs IO JAHHOMY KypCy, B TOM YHCIIe
OCHOBHBIE 3aKOHBI U MPOIIECCHI MPEBPAIICHHS SHEPTUU U TIEpeHoca
TEILIOTHI B HEIOCTATOYHO IIOJIHOM 00BEME;

— HEYBEPEHHO OOBACHICT TCOPETUUYCCKHE MOJIOKEHHSI, BOBMOYKHOCTH H
HaIIpaBJICHHS] PAKTUIECKOTO MPUMEHEHUS TPOHICHHOTO MaTepHalia.

— YMeeT penarh TUIIOBBIE HE CIIOXHBIC 33]1a4l TEXHUIECKOU Tep-
MOJVHAMUKH U TEIUIONepeaun Ha OCHOBE BOCIIPOU3BEICHUS
CTaHJAPTHBIX AJITOPUTMOB PEIICHUSI.
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- C TPpyaAOM HOIIGI/IpaCT METObI — Brnaneer HEKOTOPBIMU METOJaMH PCHICHU TUIIOBBIX 3a/la4 Ha OCHOBE

1 CpEACTBa IJIA PCLICHUA HpI/IO6peTCHHBIX 3HaHHﬁ, YMCHI/If/'I 1 HaBbBIKOB, C UX IPUMCHCHUEM B

BOBHMKAOLLIIX 3374 [IPA HETUNUYHBIX CUTYaLUAX

HAY4YHOM UCCJICAOBAHUN HpO6JI€M;

HU3KHI

0—40 HEYJIOBJIETBOPUTEIBHO

OOyuaronuics:

—  JAEMOHCTpHUPYET (bpaI‘MeHTapHBIe SHAaHUA TCOPETUYCCKOT'O U MMPAKTHYIECKOTO MaTCpUua 1o

TEXHUYECKOM TEPMOAVHAMUKE U TCIUIONEPEAAYUC, JOITYCKACT Fp}76BIC OIIHOKHU IIpH €T0 U3JI0KCHHUU Ha

3aHATHUAX U B XO€ HpOMe)KyTO‘IHOI\/'I aTTCCTAllMU,

—  HCIBITBIBACT Cepbé3HLIe 3aTPYAHCHHUA B MIPUMCHCHUU TCOPETUICCKUX MOJIOKEHUI IIpH pCUHICHUHN
MPaKTUICCKUX 3ada4 TEXHUYECKOM TEPMOAVMHAMUKHU U TCIJIONICPEAAYN CTAHAAPTHOI'O YPOBHA

CIIO)KHOCTH, HE BJIaZeeT HEOOXOUMBIMH JIJISl STOTO HABBIKAMH U IIPHEMAMU;
—  BBINOJHSAET 33JaHUsl TOJIBKO IO 00pasily U NOJ pyKOBOACTBOM IPENOAaBaTes;

—  OTBET OTPaAXa€T OTCYTCTBUC 3HAHMK Ha 6a30BOM YPOBHE TCOPETHYCCKOT'O U MPAKTHYICCKOTO MaTCpHuajia

B 00beMe, HeOOXOAMMOM JIIsI JalbHEHIIEeH yueOBl.

S. OIIEHOYHBIE CPEJCTBA JJIsI TEKYIIEIO KOHTPO.JISI YCIIEBAEMOCTHU U TIPOMEXYTOYHOM
ATTECTAIMU,BK/IIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCA

[Tpu nmpoBeaeHUH KOHTPOJIS CaMOCTOSITEIbHON PabOThl 00YYarOIUXCsl, TEKYIET0 KOHTPOJIS U MIPOMEKYTOUHOM aTTeCTalluu MO Y4eOHOW TUCIMILIIMHE
«be30macHOCTh JKU3HEACATEIHHOCTH» MPOBEPSAETCS YPOBEHb CPOPMHUPOBAHHOCTH y OOYHAIOLIMXCS KOMIIETEHIMH U 3aIlJIaHUPOBAHHBIX PE3yJIbTATOB
o0y4yeHHs M0 AUCLUUIUINHE, YKa3aHHBIX B pa3jiene 2 HAaCTOSIIEH IPOrpaMMBl.

5.1.  @opMBI TEKYILIEr0 KOHTPOJISA yCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUM:
Ne Dopmbl ®opmupye
) . Mast
) TEeKYyIero IIpumepsbl THNOBBIX 3aJaHU
1 KOHTPOJIAA KOMITETCHIY
sl
KonTponenas VK-1:
pabota 1 mo HeueTHb1il BapuanT HI-VK-1.5
Pazneny I 1. KakoBa GyJeT IIOTHOCTS ra3a npu Temreparype t, °C, u JaBJieHun p, MM. pT. CT., ecyu nipu 0 °C u 101,3 kI1a ona paBHa Qy, | [IK-1
3 _ -
«OCHOBHbBIC Kr/M?. HJ-TIK-1.2
HOHSITHSI 2. Kakoit 06beM 3aHUMaeT m, KT, ra3a, Ipu TeMneparype t, °C, u faBnesuu p,, MIla.
TePMOTHHAMHUKH 3. B umnunHppe quametpom d, M, COfIepXKUTCS v, M3, BO3/IyXa NpH JIABJICHUH U TeMmriepatype ps, Klla, u t;, °C.
p Jlo KaKol TeMIepaTyphl TOJKEH HArpeBaTLCS BO3MYX IPH MOCTOSIHHOM JIABJICHUH, YTOOBI MBIDKYIMIACS Oe3 TpeHWs MOpIIeHb
TOHSIICS Ha h, M.
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Ne DopMBI ®opmupye
o Mas
n TEeKYyIero IIpumepsbl THNOBBIX 3aJaHU
KOMIIETEeHI]
n KOHTPOJISA
us
U 3aKOHBI 4. CxxaTblil BO3lyX B O6aJUIOHE UMeeT TemrepaTypy ti, °C. Bo Bpemst noxapa TemrepaTypa Bo3yxa B 6ajyioHe NofHsIach Ao T,
UJI€aNbHOro raza» | C-
B3opsercs nu 0ayuioH, €ciii U3BECTHO, UTO MPU JJAHHOW TEMIIEpPAType OH MOKET BblIepXkaTb JaBieHue He 6onee Ps, MIla?
HavanbHoe naBnenue ps, Mna.
5. OOGBEeMHBI COCTAaB CYXVX MPOAYKTOB CTOPAHUS TOIUIMBA (HE COfep KaIiX BOJSTHBIX MapoB) ciemyroumii CO2, %, 02,%, N2,
%.
Haiiti KaxKy1iyrocst MOJIEKYJISIPHYIO MacCy M ra30BYIO IIOCTOSIHHYIO, & TaKKe TNIOTHOCTD M y/IENbHbII 00bEM NPOJyKTOB CTOPaHUs
npu Ps, kITa u ts, °C
Tabauya K.1.
N P4’ p47 COZ, 027 N27 p57
Bap | 4,°C | T4,°C | Mma | Mmnma | % ) ) klla ts, °C
15 450 9.8 4.8 12,3 7,2 80,5 | 100 800
20 380 79 35 11 5 84 105 753
3 25 400 9.3 2.5 15 8.4 76,6 |97 768
Koutponpshas Koumpoawvnan paboma 2. VK-1-
pa6ota 2 1o HeuyeTHble BAPDHAHTHI H-VK-1.5
paszeny 1. B 3akpbITOM cocyjie eMKOCThIO V M3, COAEP3KNTCsL BO3AYX NP [AB/ICHUM P, MIla, u Temnepatype t;, °C. B pesyJLTaTe 1IK-1
«OCHOBHBIE M30XOPHOTO OXJIXK/EHUSI COCy/la BO3MyX, cofepsKauuiicsi B HeM, TepseT Q, kII>k. [IpuHumasi TennoeMKocTb BO3[yXa NOCTOsHHOM, | M/-TIK-1.2
OTIPENIENNTD, KAKOE JIABJICHNE 1 KaKasl TeMIepaTypa yCTaHaBIIMBAIOTCS TTOCTIE 3TOTO B COCYJIE.
IOHATUSA ! °
2. B upnmHApe HaxoauTCsl YITIEKUCIIbIA ra3 TIpy fAaBieHun po, MIla, u Temneparype t,, °C. OT Bo3gyXa OTHUMaeTCsl TEeIUIoTa
TEPMOJUHAMUKU _ °
NpH p = const TAKMM 00pa3oM, YTO B KOHIIE MpoIecca YCTaHABIMBAETCS Temreparypa ty;, °C. O6bvem mpmmnapa Vs, 1. OnpenennTtsb
Y 3aKOHBI

naCaJbHOI'O Ira3a»

KOJIMIECTBO OTHSATOM TEIIOThI, KOHEUHBIN 00'beM, N3MECHEHNE BHYTPEHHE!N SHEPTUH U COBEPIIICHHYIO PaboTy C3KaTHs.

3. [Ipu U30TEepMUUECKOM CKaTuUu V3, J1, BO3[yXa C HaYalbHbIMU napameTpamu ps, MIla, u ts, °C, orBogutcs Qs, K[, TEMIOTHI.
OnpeennTb KOHEYHbI 00beM U KOHEUHOE [ABJIEHKE.

4. Bo3nmymHslii 6yep COCTOUT U3 IWIMHAPA, TUIOTHO 3aKPBITOTO MOABMKHBIM NopiHeM. [{yHa myumiHppa £, oM, a quameTp d,
cM. [TapameTpbl Bo3ayxa, HaXOfISILIErocs B WWIIMHAPE, ps, Mna, u t4, °C. Onpepenuts paboTy Ha aiuabaTUiecKoe cxKaThe BO3yXa, eClu
IBVKYIIHICS 63 TpeHWsI MOpIIieHb NPOIBUHETCS HA a, cM. HaliTn KoHeUHoe JJaBJicHre U TeMIeparypy.
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Ne DopMBI ®opmupye
I TEKYyIero IIpuMepsI THIOBBIX 3aiaHUHT Mast
KOMIIETEeHI]
1 KOHTPOJISA
us
5. Vs, M® Bo3nyxa npu jjaBiennu ps, MIla u temneparype ts, °C, pacmmpsieTcst 0 MOJUTPOIE IO TPEXKPATHOro oobeMa U
naBnenust ps;, MIla. Haittu mokasaTens noimTponsl, paboTy pacIIMpeHns, KOJIMIECTBO COOOIIEHHOI M3BHE TEIUIOTHI M N3MEHEHE
BHYTPEHHE! 3HEPIUn.
Tabauya K 2.
N
Bap f,em | dy,em | a,em | p,Mma | t,,C Vs,Mm3 | ps, Mma | t5,C psi, MIla
1 50 20 40 0,1 20 3 04 60 0,15
60 25 30 0,15 30 5 0,2 50 0,1
3 70 30 45 0,3 25 4 0,15 30 0,08
3amura OrmpeencHue cpeHeH N300apHON TEMIOEMKOCTH BIAKHOTO BO3/IyXa VK-1:
71a00PaTOPHBIX 1) Yro Takoe TeII0eMKOCTh? j-YK-1.5
pabor 4 cemecTp 2) Yro Takoe ynaenbHas TEII0OEMKOCTH? 1IK-1
3) Kakas ObIBaeT yaeiapHas TEIIIOEMKOCTb? HJ-TIK-1.2

H3V‘lCHI/Ie Iponecca OCYMCHHUS BJIAXHOT'O BO3AyXa

1) Yro Takoe BIaXHBIH BO3AYX?

2) T'a30BBIif cocTaB BO3myXa
3) Kakumu mapaMeTpaMu XapakTepHU3yeTCsl COCTOSHHE BIQKHOTO BO3ayXa?

Hcnpitanme Da6OTI>I HaDOKOMHDeCCPIOHHOfI XOHOHI/IJII)HOﬁ MalInHbI

1)

2)
3)

B Kakux TeXHOIOTHYSCKUX nponeccax B pasIMIHbIX OTPACIAX NPOMBIIIICHHOCTU (B YaCTHOCTH, HCFKOI\/’I) MOTYT ONPpUMCHSATBHCSA

HU3KHUC TCMIICPATYPhI U JJI1 yero?
Yro Takoe HUCKYCCTBCHHOC OXJ'Ia)K,I[eHI/Ie?
BTOpOﬁ 3aKOH TCPMOJANHAMUKU.

I/I3V‘ICHI/I6 Da6OTLI HaDOCHJ’IOBOﬁ YCTAaHOBKH

1) Yo Takoe BoasHOU map?
2)  Kakoii map Ha3pIBa€TCsI BIAXXHBIM HACBHIIIEHHBIM, CyXUM HAaCHIIIEHHBIM, TIEPETPEThIM?
3) Tloxa3zarenu cBOWCTB BOJISHOTO Iapa.
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Ne DopMBI @opmupye
o Mas
1 TEeKYLIEero IIpumepsbl THNOBBIX 3aJaHU
KOMIIETEeHI]
1 KOHTPOJIS
us
OnpernenieHre CBOMCTB BIaYKHOTO BO3/IyXa.
B 4em cocrout nens mabopatopHoii paboThI?
2. Jlns 9ero MCIONb3yeTcs BIaKHBII BO3ITYX?
3. W3 4ero coCTOWT BIIaXXHEIA BO3AYX?
OnperenieHre CBOMCTB BOJIBI M BOASHOTO M1apa ¢ TOMOIIBIO TaOJIHIL ¥ AWArPAMMBI COCTOSHUS h-s
1) B xadecTBe 4ero B TEIUIOTEXHUKE UCIIONB3YIOTCS PA3IIMYHbIE )KUAKOCTH U UX Tapbl?
2) Tlouemy Boza MOTy4MIiIa IUPOKOE PACIPOCTPAHEHHE B KAUECTBE TETNIOHOCUTEIS?
3) Kaxk obpasyercs map?
NunuBunyansnoe BAPUAHT Ne 1 VK-1:
JIoMarrHee 1o Kypey ~TepmonuHamuka™ H-VK-1.5
3aganue. Paznen 1IK-1
LMK COCTOUT U3 CNEAYIOLIUX MPOLIECCOB: HJ-TIK-1.2

«TertocuioBsic u
XOJIOAUJIBHBIC
YCTaHOBKW»

(1-2) V=~Const
(2-3) S=Const
(3-4) n=Const
(4-5) T=Const
(5-1) P=Const

Pabouee Teno — H20 [MokazaTens moaMTpOIHOTO Mporecca n = 1,2
P1=0,4 6ap P>=3-P Ps=P>
Ti=0°C T3=700°C

Paccuurars:
1) mapamerpsl (P, V, T) B ka0l Touke UKiIa ¥ (GyHKIUH
cocrostHuA (U, h, s);

2) Terioty, paboTy pacIIupeHus, N3MEHEHHE BHYTPEHHEH YHEPIHH,

3) TepMIYECKUI KO PUIMEHT MOJIE3HOTO ACUCTBHUS IUKJIA;

I'a3 cunrath nacajlbHbIM, €0 TCIINIOCMKOCTD — 33BPICHHI€I>1 OT TEMIICPATypPHhI,

IIPOLIECCHl — 00PATUMBIMH.

HpeHCTaBI/ITL CBOIOHBIC TaﬁHI/IHLI napaMeTpoOB U (l)yHKHI/II\/’I COCTOAHUA IJIA Ka)KZ[OfI TOYKH IIUKJIA,
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Ne DopMBI @opmupye
. Mas
1 TEeKYLIEero IIpumepsbl THNOBBIX 3aJaHU
n KOHTPOJISI e
us
[pencraButh nukiI B Macmtade B P,V u T, s nnarpammax. /Iy BeI4epYrMBaHUS [UKIA IPU HEOOXOIMMOCTH PACCUUTATH
HECKOJIBKO MPOMEKYTOUHBIX ToueK. Cunrtath, uto s = 0 mpu To = 273,15 K u Po = 0,1 MI1a.
Kountponbshas Koumpoavnasn paboma Ne3 VK-1-
pabora 3 o 1. Onpenenuts TOMMIMHY U30IIUHN ¢ KO3((PUINEHTOM TETUIONPOBOTHOCTH Au1, BT/(M:°C), KOoTOpYIO HY)XHO MONOXUTH Ha | M/[-VK-1.5
paszeny IUIOCKYIO CTEHKY, M3TOTOBJICHHYIO M3 CTAIX TOJIIMHON 811, MM, ¢ KO3()(GHUIHNEHTOM TEIIONPOBOAHOCTH A1, BT/(M-°C), utobsI | JIK-1
«BBejieHue B TEIUIONOTEPH 3TOM CTEHKH YMEHBIIMINCH B 2 pa3a [0 CPAaBHCHHUIO C HEM3OJIMPOBAHHON CTEHKOH. B pacuere npuusth ciemyromwme | MA-1IK-1.2
Temonepeady 3HaYeHus KO>((HUIMEHTOB TEMIIOOTAAYM: OT TOPSUEN KHUIKOCTH K CTEHKE a1, BT/(M?:°C), OT CTEHKH K OXJIAKIAFOIIEN JKUIKOCTH
Mepenoc TeHHO:FH a2, Br/(M*°C) (Tabmuua K3.1)
Tabmuma K3.1
E:ﬁfonpOBOHHOCT Ne BapuaHTta | Au, BT/(M-°C) | Arg, BT/(M-°C) | 811, Mm | a1z, BT/(m?-°C) | aya, BT/(m?-°C)
1 0,116 54,5 6 116 23
2 0,111 48,8 166 20
3 0,119 47,8 4 123 27

2. BpraucnanTs moTepro TEIIoTH ¢ 1 M HEN30JMPOBAaHHOTO TpyOoIpoBoaa AuameTpamMu dai/d22, IPOIOKEHHOTO Ha OTKPHITOM
BO3/IyX€, €CJIM BHYTPH TPYOBI IIPOTEKAET BOJA CO CpeTHEN TeMIlepaTypol tx1, °C, B TemrepaTypa OKpyKarollero Bo3ayxa tx2z, °C.
Koadpunment remmonpoBogHocTH Matepuana TpyOsl Ar, BT/(M:°C). Koaddunment remmoornaun ot Bogsl K CTEHKE TPYOBI i,
Bt/(M*°C) 1 0T TpyOBI K OKpyX)aromemy Bo3ayxy 022, Br/(m2-°C).

OmnpenenuTs Tak ke TEMIEpaTypy Ha BHYTPEHHEH 1 BHEITHEH ITOBEPXHOCTSX TPYOBI.

OmnpenenuTs TEIUIOBBIE IOTEPH, €CIM 3TOT TPYOONPOBOA MOKPHIT CIOEM H3OSALUHM TONMMHOW 81, MM. Koaddurment

TEIUIONPOBOAHOCTH M30JSINH A2, BT/(M-°C). KoaddurmenT temroornaun oT MOBEPXHOCTH TEIIOM3OJALUKN K OKpY’KaromeMy

BO3IyXy 023, BT/(M*°C). BBUHCIUTE TaK jKe TEMIIEPATYPHI HA BHENITHEH TOBEPXHOCTH TPYOBI M Ha BHEITHEN TIOBEPXHOCTH M30JISIHH.

(Tabmmma K3.2).
Tabmmma K3.2

° ° ATZ; 21, 022, AMZ; 023,
Ne Bap-Ta | d21, MM | da2, MM | tuai, °C | tias, °C Bt/(m°C) Br/(m2-°C) Br/(M2-°C) 61, Mm B1/(m-°C) Br/(M2-°C)
1 150 165 90 -15 50 1000 12 60 0,15 8
2 155 163 95 -10 48,8 1200 10 50 0,158 5
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Ne DopMBI (I)Oll:/ll\;l;pye
I TEKYyIero IIpuMepsI THIOBBIX 3aiaHUHT
KOMIICTECHII
n KOHTPOJISI
us
3 160 170 100 -12 47,8 1500 7 40 0,108 4
3. Ilo tpybompoBoay nmamerpamu dii/ds2, MM (TEmIONPOBOAHOCTH Marepuana Ar3, B1/(m:°C)), HmOKpbITOMy H30ISIHEH
TOJIIIUHON &2, MM (TEILIONPOBOAHOCTD N3OILIINH Au3, BT/(M-°C)), mpoxoauT HackIIeHHbIH Hap nasnenuem P, kl1a.
OrmpenesuTh CyTOYHYEO MOTEPI0 TEIUIOTHI ¢ yYacTKa TPyOOIMpoBona IUIMHOW £ M U TeMIlepaTypy HapyKHOW MOBEPXHOCTH
M3OJIALMH, €CM KO3((UIMEHT TEMIO0TAauM OT Mapa K CTEHKe TpyObl 031, BT/(M*°C) M OT BHEIHEH MOBEPXHOCTU H3OJAIUU K
OKpYKaIoIEMy BO3IyXy 032, BT/(M*°C). TeMmepaTypa OKpy KaroIlero Bo3ayxa txz, °C . (Tabmma K3.3)
Tabmuma K3.3
Ne d31r d32; AT3r 62; ° 031, Qa32, o
Bap-Ta | MM | Mm Bt/(m-°C) MM Aus, BT/(m:°C) P, kMa & m Bt/(m?%°C) | Bt/(m%°C) ta, “C
1 25 29 50 25 0,06 1000 30 2000 10 10
2 30 36 48,8 20 0,08 1200 25 2300 12 15
3 35 43 47,8 15 0,07 800 20 1800 10 12
KonTponbHas 3agaua 1 VK-1:
pabora 4 o ToHKkast acTHHA ATMHOMN /o, M ¥ IMPHUHOHN b, M 00TEKaeTCs MPOIOIBHBIM TOTOKOM Bo3ayXa (puc). CkopocTts u Temneparypa | MJ/[-VK-1.5
pasienam Ha0eraromero NoToKa paBHbI COOTBETCTBEHHO Wy, M/C, to, °C. TeMneparypa MOBEpXHOCTH IUTACTHHHI Z¢, °C. TIK-1
«OCHOBHBIE Wy ¢ HJ-TIK-1.2
MOJIOKEHUS > / ¢
KOHBEKTHUBHOT'O _— 1
nepeHoca — | g _—
TEIJIOTHBI», to
«Tennosoe OnpenenuTb CpeHUI 10 JUTHHE TUIACTHHBI KO3()(GUIUESHT TEIUIOOTAAYM U KOJMYECTBO TEIUIOTHI, OTAaBAEMOM TUIACTHHON
H3JIYyICHUC) U BO31yXy. (BapuanTter cM. Tabmuiy K4.1)
«TemnooOMeHHBIE

anmnapaTbD»

3agaua 2
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DopMBI
TeKyI1ero
KOHTPOJIsI

IIpuMepsI THIOBBIX 3aiaHUHT

®opmupye
Masd
KOMIICTECHII
/51

TpyOuatelii monmorpeBaresis IPEANONAracTcsl BBINOIHUTh W3 TpyO amamerpoM d, Mm,
b {B 6} Q} @ ‘Q} PacIIoNOXEHHbIX B TOpsAKe (110 BapHaHTaM) C MOTEPEYHBIM W IPOAOJIBHBIM IIaramu si = sz = 2,5d.
— {E g} @ @ @ Uwcno TpyO B 0OTHOM psily IOIEPEK MTOTOKA BBIOPAHO /71, YUCIIO PSIIOB /1 (CM. PHCYHOK).

— Temneparypa BO3Myxa, IOCTYHAOUNIETO B MOAOTpeBaTenb, tx1,°C, Ha BBIXOIE U3
- % % % % % nogorpesarens tx2°C. Temmneparypa Hapy>XHOH OBEPXHOCTH TpyO 3a1aHa 1 paBHa te, °C.

e Kakoif aiiHBI JOHKHBI OBITH TPYOBI, YTOOBI IPH CKOPOCTH BO3/yXa B Y3KOM CEUCHUH ITyUKa
: @ 6} @L« W, M/C KOJIMYECTBO TEIUIOTHI, ITEPeaBaeMoi BO3IyXy, cocTaBmwio (), kBr. (Bapnanter cMm. Tabmuiy

. @ % K4.2)

3agaua 3
Omnpenenuth K03(Q(GHUINEHT TEIUIOOTIAaud W TEMIEPaTypHBI HArop NpH Iy3bIPHKOBOM KHIIEHHH BOJBI, €CITH TEIIOBAs
Harpyska IIOBEpPXHOCTH Harpesa q, MB1/m?. Bona naxomutes noa nasnenunem P, MIla. (BapuanTsr cM. Tabnuiy K4.3)

3agaua 4

HarpeB cranbHO#l 0OJIBAaHKH OCYIIECTBISICTCS B My(QenbHOW ey ¢ TeMreparypoil ee cTeHOK tc,°C. CTerneHb YepHOTHI
MOBEPXHOCTH CTAIBHON OONBaHKK €1 (CPEeMHSsI 3a MEPUOJ] HArpeBa) U CTEMEHb YEPHOTHI [IAMOTHOM CTEHKH My(denbHO! meun &.
COOTHOIIICHHE TOBEPXHOCTEH, YIACTBYIOIIUX B IYYUCTOM TerioooMeHe, paBHo Fi/Fa.
BbIumcanTh 3HaYE€HHE TUIOTHOCTH JIYIHCTOTO MOTOKA, €CJIU TeMIiepaTypa 6onBaHku ts, °C. (BapuanTs cMm. Tabnuiy K4.4)

Taoauna K4.1

Bapuanm lo, m b, m d we ty,°C t,°C
1 2,2 1,4 3,1 30 100
2 2,4 1,3 2,9 20 80
3 2,6 1,1 2,8 30 70

Ta6auna K4.2

Bapuanm Ilopaooxk d, mum | m tue1,°C | tne2,°C | 1, °C | w, m/c | O,kBm
1 IIaXMaTHOE 40 716 30 90 160 11 128
2 KOPPHUIAOPHOE 42 6 |4 40 80 140 12 120
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Ne DopMBI (I)OI;:;I;pye
I TEKYyIero IIpuMepsI THIOBBIX 3aiaHUHT
KOMIIETEeHII
1 KOHTPOJISA
sl
3 IIaXMaTHOE ‘ 44 ‘ 9 ‘ 7 ‘ 30 ‘ 110 ‘ 155 ‘ 13 ‘ 130 ‘
Taoauna K4.3
Bapuanm q, MBm P, Mna
1 1,5 1
2 1,2 1,2
3 1,3 1,1
Taoauna K4.4
Bapuanm t., °C ts, °C &1 &2 Fy/F;
1 950 40 0,7 0,9 1/4
2 900 50 0,75 0,7 1/3
3 850 30 0,6 0,75 1/2
4 990 100 0,85 0,65 /5
3amumra Omnpenenenne ko3 GULMENTA TEIUIOOTAAYH IIPY CBOOOIHON KOHBEKIINH BO3IyXa. VK-1:
71a00PaTOPHBIX 1) UYro Takoe TemrooTaavya (KOHBEKTUBHBINA TETIIO0OMEH)? j-YK-1.5
pabot 5 cemectp 2) VYcnoBus BOSHUKHOBCHHS KOHBEKTHBHOTO TEIUIOOOMEHA. TIK-1
3) C moMOMIBIO Yero OCYIIECTBIIIETCS MIEPEHOC TEIIOTHI IPU TeIUIooTAaYe? HJ-1IK-1.2

Onpenenenne K03QQUITMEHTA TEIIOOT/IAYH IPH BHENITHEM 00TEKaHUH OJIMHOYHOHN TPYOBI
1) C nomoIbio 9ero NoAal0TCs TETIOHOCHTEIH B TETUIOOOMEHHBIE anmaparhl?
2) YcnoBue BO3SHHKHOBEHHS KOHBEKTHBHOTO IIEPEHOCA TETIOTH MEX/y TEIUIOHOCUTEIEM M CONPUKACAIOIIEICs C HUM
MTOBEPXHOCTBIO TBEPAOTO Tena?
3) UYro Takoe KOHBEKTUBHBIH TEIUIO00OMEH?
Hzyyenue mpomecca Temronepeaayy B TemI000MEHHOM anmapare
1) Yro Takoe TerI00OMEHHbIH anmapar?
2) Kakue ObIBaroT TEIUIOOOMEHHUKHU? (110 HAa3HAYEHHIO U 110 CIIOCO0Y Mepeavn TEeIUIOTHI).
3) YTo MOXKET MCTIOJIb30BaThCS B KAUECTBE TETNIOHOCHUTEIIS B TEITIOOOMEHHHUKAX ?
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Ne DopMBI @opmupye
I TEKYyIero IIpuMepsI THIOBBIX 3aiaHUHT vast
Il KOHTPOJIsI e
usl
OHDGH@HGHI/IC TCILIOMPOBOAHOCTH MAaTCPpHUaIOB OACKIABI U O6VBI/I METOAOM TDV6I)I
1) Kakum napaMeTpOM OMPEACIIAIOTCA TCINIO3AIUTHBIC CBOICTBa MaTepI/IaHOB?
2) O,HC)K,I[EI NI 06yBI> OOBIYHO COCTOUT U3 Pa3JIMIHBIX MATEPUATIOB, UMCIOIINX CBOU MMOKA3aTCIN TCPMUICCKOT'O
COITPOTUBJICHUA. YeMm B 3TOM cjrydac 6yHyT XapaKTCPU30BaATbCA TCIUIO3AIUTHBIC cBolicTBa?
3) Kakosa 11en1p paboTs1?
5.2. Kpurepun, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJISA yCIIEBAEMOCTH
HaumenoBanme
OLIEHOYHOI'0 IlIxanbl oneHnBaHUS
cpercrsa Kputepun oneHuBanus
(KOHTPOJIbHO-
O T 100-6anabHas MaTudanabuas
cHcTeMa cucremMa
MepOonpHsATHS)
3ammra nadopaTopHbix | [laH MONHBINA, pa3BEpHYTHIA OTBET HA MOCTABICHHBIN BOMPOC (BOMPOCHI), IOKa3aHa 5 6amnoB 5
pabor COBOKYITHOCTH OCO3HaHHBIX 3HAHUH 00 00BEKTE, MPOSBIAIOMIAsiCS B CBOOOAHOM
ONEPUPOBAHUH MOHATUSAMH, YMEHUH BBIAECIUTH IPUUUHHO-CIICICTBEHHBIE CBA3H.
OOyyaromuiicst AEMOHCTPUPYET IITyOOKHE U MPOYHbIE 3HAHKS MaTepHaia 1o 3aAaHHbIM
BOIIpPOCaM, UCUEPIIBIBAIOLIE U NIOCIEN0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOHHO €ro
n3araer
JlaH TONHBIN, pa3BEepHYTHIA OTBET Ha MOCTABICHHBIN BONPOC (BOMPOCHI), MOKa3aHa 4 Ganna 4
COBOKYITHOCTbH OCO3HAHHBIX 3HaHUI 00 00bEKTe, JOKAa3aTEILHO PACKPHITH OCHOBHEIE
MOJIO’KEHUS NUCLUIUINHEL, B OTBETE IMPOCIIEKHUBAETCSA YETKAsI CTPYKTYpa, JJOTHYECKast
MOCIIEA0BATENBHOCTD, OTPAYKAIOLIAsl CYIIIHOCTh PACKPBIBAEMBIX TOHATUH, TEOPUH,
sapneHnid. OOyyaromuiicst TBEp0 3HAeT MaTepral 1o 3aaHHBIM BOIPOCaM, TPaMOTHO H
MOCIIEAOBATENBHO €r0 U3J1araeT, HO JOMYCKAeT HECYIIECTBEHHbIE HETOUHOCTH B
ONpENETICHUSX.
JlaH MOJTHBIN, HO HEOCTATOYHO MOCIEA0BATENBHBIM OTBET Ha MOCTABICHHBIN BOIPOC 3 Gamna 3
(BOIPOCHI), HO TIPH ATOM ITOKA3aHO YMEHHUE BBIICIUTH IPHYNHHO-CIIECTBEHHBIE CBS3H.
OTBeT JIOTHYEH U U3J0KEH B TepMUHaxX Hayku. OOydaronmiics BiageeT 3HaHUSIMH
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HaumenoBanme
OLIEHOYHOI'0 Ilxanbl oneHnBaHUS
cpercrsa Kputepun oueHuBanus
(KOHTPOJIbHO-
O T 100-6anabHas MaTudanabuas
cHcTeMa cucremMa
MepOonpHsTHS)

TOJIBKO 10 OCHOBHOMY MaTepually, HO He 3HaeT OTAEJbHBIX JeTalleil 1 0COOCHHOCTEMH,
JIOITYCKaeT HETOYHOCTH M MCTIBITHIBACT 3aTPYAHCHUsI ¢ OPMYJIMPOBKON OIIPEeTICHUH.
JlaH HeTOIHBII OTBET, MPEACTABIISIIOIINN COOOH pa3po3HEHHbIE 3HAHUS IO TEME BOIPOCa 0-2 6amnos 2
C CyLIECTBEHHBIMH OIINOKaMu B onpeneseHusx. [IpucyTcTByIoT ¢pparmeHTapHOCTS,
HEJIOTUYHOCTH U3JI0kKeHUs. O0y4aloUIuicsl He OCO3HAET CBSA3b JAHHOIO TIOHSTHS,
TEOPHH, SIBIICHUS C IPYTUMH OOBEKTaMU IUCHUIUTMHBL. OTCYTCTBYIOT BHIBOJIHI,
KOHKpETH3alMs U 10Ka3aTeNbHOCTh N3NI0’KeHus. Peus HerpaMoTHad. JlonoaHUTEIbHBIE
Y YTOUHSIOILINE BOIPOCH! IPENOIaBaTENs HE IPUBOAAT K KOPPEKLIUU OTBETA
o0ydJarouerocsi He TOJIbKO Ha MOCTABJICHHBIM BONIPOC, HO U HA IPYTHE BOMPOCHI TEMBI.
He nomyyens! oTBeTH 1O 6a30BBIM BOIIPOCAM AUCLUILIHHBL 0 6amos
He npunuman y4yactust B KOJUIOKBUYME. 0 6amnos

Konrtponbhas pabora OObyuatomuiicst JeMOHCTPUPYET IPaMOTHOE PELLCHNE BCEX 3a]ad, HCIIOJIb30BaHUE 9 — 10 6annos 5

1,2 MPaBUIBHBIX METOAOB M (YOpMYJ [UIsl PELICHUs! TPU HE3HAYUTEIbHBIX BHIUUCIUTEIBHBIX
MOTPEIIHOCTSIX (apruMETHUECKIX OMINOKaX);
[IponeMOHCTPUPOBAHO UCTIONB30BAaHUE PABHIIBHBIX METOAOB U ()OPMYJI IPH pEILICHUN 7 — 8 Gamos 4
3aJa4 NP1 HAIMYHUU CYIIECTBEHHBIX OIIMOOK B | M3 HUX;
OO6yuaromuiicst ICTIONB3YET BEPHBIE METOIBI PELICHUS], HO NIPAaBUIIbHBIC OTBETHI B 5 — 6 GamoB 3
OOJIBIIMHCTBE CiIyyaeB (B TOM YHCIIE W3-32 apU(PMETHUECKUX OLIMOOK) OTCYTCTBYIOT;
OO6yuaromumcst UCTIO0Ib30BaHbl HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE 0 — 4 Gamnos 2
OTBETHI.

WnausunyansHoe PaboTa BeimonHeHa momHOCTHI0. HeT omuboK B IOTHYECKUX pacCyKACHUSX. 18-25 6amnos 5

3aJaHne Brimonnens! Bce myHKTHI 3aaanust. [[puBeneHs! npaBuiibHbIE GOPMYIIBI M PELLICHHUS.
Bo3MoxHO Hanmu4re 0JHOW HETOYHOCTH MJIM ONMCKH, HE SIBJISIFOIIHECS CIICICTBHEM
HE3HAHUS WY HEMOHUMaHUs yueOHOTro MaTepraia. OOyqaromuiicst ToKa3a MOIHbIHA
00beM 3HaHUH, YMEHHI B OCBOCHUH MIPOIICHHBIX TEM M IPUMEHEHUE UX HA MTPAKTUKE.
Pabora BeIMTONIHEHA TOTHOCTHIO, HO 00OCHOBAHMI IIATOB PEIIEHUS HEJIOCTATOYHO. 14-17 GamnoB 4
JonyieHa ogHa omnOKa WK 1Ba-TPU HEloYeTa.
Honymiens! 6oiee 01HON OMIMOKHY WK OoJiee IBYyX-TPeX HEA0UETOB. 8-13 Gamnos 3
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HaumenoBanme
OLIEHOYHOI'0 ITxanbl OneHHBAHASA
CpeacTBa
p Kputepun oneHuBanus
(KOHTPOJIbHO-
100-6anabHas IIaTu6anibHas
OLICHOYHOI 0
cHcTeMa cucremMa
MepOonpHsTHS)
PaboTa BeIoTHEHA HE MOTHOCTHIO. JomyieHb! rpyOble OIMOKH. 3-7 6amos 2
PaboTa He BbInoNHEHA. 0 6amos
KonTponbsHas pabora OOy4aromuiicss IEMOHCTPUPYET TPAMOTHOE PEIlICHUE BCEX 3a/1a4, UCIIOIb30BaHUE 18-25 Gamnos 5
3,4 MPaBUIBHBIX METOAOB M (YOpMYJ [UIsl PELICHUs TPU HE3HAYUTEIbHBIX BEIUNCIUTEIBHBIX
MorpemHocTsxX (apudMernyeckux onrmokax);
[IponeMOHCTPUPOBAHO UCIIONB30BAHIE NPABMIIBHBIX METOAOB U (hOPMYII IIPU PEIICHUH 14-17 6annos 4
3aJa4 NpH HAUIMYKMHU CYIIECTBEHHBIX OMIMOOK B 1 U3 HUX;
OO6yuaromuiicst ICTIONB3YET BEPHBIE METOIBI PELICHUS], HO NIPAaBUIIbHBIC OTBETHI B 8-13 Gamnos 3
OOJIBIIMHCTBE CiIy4yaeB (B TOM YHCIIE W3-32 apUPMETHUECKUX OIIMOOK) OTCYTCTBYIOT;
OO6yuaromumcst NCIOIb30BaHbl HEBEPHBIE METOIBI PELICHUS, OTCYTCTBYIOT BEPHBIE 3-7 6amos 2

OTBCTHEI.

Pabota He BBINOIHEHA.

0 oayutoB




25

5.4. IIpomexyTo4yHas aTTeCTaLUs:
®opma ®opmupyemasn
. TunoBbie KOHTPOJIbHbIE 32IAHUS] U HHbIE MaTEePHAJIbI
IPOMEKYTOYHOH . KOMIIETeHI M
JJIAl IPOBEACHHS IPOMEKYTOYHOU aTTeCTAUMI:
arrecTanuu
3ager ¢ orneHkou 4 Buner N 1 VK-1:
cemectp 1. TlapaMeTphI COCTOSHUSA. HI-VK-1.5
B yCTHOH (hopme 1o ’ 0 306 . . p T TIK-1
GHeTaM . OcHOBHBIE TIpolieccHl B uaeanbHoM rase (1300apHsiii 1 n3orepmudeckuii nponeccs B P, v u T, s quarpamMmax). HJI-TIK-1.2
3. KakoBa Oyzner minoTHOCTh ra3a npu temmeparype 127 °C n naBnennu 1 MIla, ecm ipu 0 °C u 101,3 xI1a ona paBna
1,429 xr/m?.
Buner N 2
1. IloHsATHE O TEPMOANHAMHYECKOM IIPOLIECCE.
2. OcHOBHBIE TpOIIECCH B naeansHoM rase (M3oxopHslii 1 agnabaTHbI npotiecesl B P, v u T, s tnarpammax).
3. Kakoit o6sem 3aanmaet 10 xr Bogopona npu temneparype 127 °C u gaBnenun 1 MIla.
Buner N 3
1. 3aKoHBI HIEaTBLHOTO Ta3a.
2. IlonuTponHsIi NpOLECC B UAECATBHOM rase.
3. KakoBa Oyzer mioTHOCTS ra3a mpu temneparype 227 °C u nanennn 2 MIla, ecnu ipu 0 °C u 100 kIla ona paBHa
1,429 xr/m?.
DK3aMeH 5 cemecTp Jx3amMeHaNMOHHBII Omitet N 1 VK-1:
B YCTHOI (opme 110 1. Tpu seMeHTapHBIX (POPMbI TEMIOOOMEHA. HI-YK-1.5
Ouneram 2. TToHATHUS TEMIOOTIAYM 1 TEIIONEPEIAUM. TIK-1
HJ-TIK-1.2

3. OmpenenuTs TONMIUHY W30JSIKH ¢ KoddduuenTom temnonposoanocta 0,111 B1/(m-°C), KOTOpyr0 HYXHO MOJ0XHUTh
Ha IUTOCKYIO CTEHKY, M3TOTOBJICHHYIO M3 CTaJIM TONIIMHOHN 5, MM, ¢ ko3 durmentom termonpoBogHoctu 48,8 B1/(m-°C),
YTOOBI TETUIONIOTEPH 3TON CTEHKH YMEHBIIWINCH B 2 pa3a 10 CPaBHEHHUIO ¢ HEM30JMPOBAaHHON CTEHKOH. B pacuere nmpuHATH
CIIeyIOIIHe 3HaYeHNS KO PUIIMEHTOB TEIIOOTAAYH: OT TOPSTYEeH )KUAKOCTH K cTeHke 166 Bt/(M2-°C), oT cTeHKH K
oxmaxnatorieit xuakocty 20 Bt/(m2-°C)

Jk3aMeHalMOHHBII Onster N 2

1. ITonsiTrie TeMnepaTypHOTO MOJS.
2. TemnepaTypHbIi TPaJUEHT.
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Ha BHCIIIHEH MMOBCPXHOCTHU pr6I>I ¥ Ha BHEIIHEH MOBEPXHOCTHU U30JIALNH.

JK3aMeHAUHOHHDLIN ouser N 3

1. XapakTeprucTHKN NHTEHCUBHOCTH MPOLIECCOB TEMIIOOOMEHA.
2. YpaBHeHUs! TEIIONMPOBOHOCTH.

3. BBIYuCIUTD TOTEPIO TEIIOTH ¢ 1 M HEM30JIMPOBaHHOTO TpyOoIpoBoaa tnamerpamu 160/170 MM, IpOJI0KEHHOTO Ha
OTKPBITOM BO3JlyX€, €CIIM BHYTPH TPyOBI IIpOTEKaeT Boja co cpeaneit temmneparypoit 100 °C, u Temmieparypa
okpyxatoriero Bozayxa -12 °C. Koa¢pduuument rernonposoanoct Mmarepuana tpyost 47,8 Br/(m-°C). Kosdpumuent
TETIOOTAAYH OT BOABI K cTeHKe TpyOs! 1500 B1/(M2-°C) u oT TpyOHI K OKpyskatomemMy Bo3ayxy 7 B1/(m2-°C). Onpenenuts
TaK ke TeMITepaTypy Ha BHYTPEHHEH 1 BHEIIHEH OBEPXHOCTSIX TPYOBI.

3. Ompenenuts TemIoBbIe motepy ¢ | M TpydonpoBoaa auamerpamu 145/157 MM, MOKPBITOTO CIIOEM M30JISIIMH TOJIIINHON
30 MM, IPOJIOKEHHOTO Ha OTKPBITOM BO3/IyX€, €CIIM BHYTPH TPyOBI IPOTEKaeT BOa co cpenneii temnepatypoi 85 °C, u
TeMIIepaTypa oKpysxatormero Bozayxa -5 °C. Koaddunnent reruronpoBoganocti Mateprana tpyost 47 Br/(m-°C).
Koaddumment rermumonporoguocty nzomsimu 0,163 Br/(M-°C). KoadduuuenT Temmooraaun ot Boasl K cTeHke Tpyosr 1300

Bt1/(M2-°C) 11 0T HOBEpXHOCTH TEIUIOM30JIAIIIMH K OKpYysKarommemy Bo3ayxy 8 B1/(m2-°C). BeraucennTs Tax ke TeMIepaTypsl

5.5.  Kpurepun, mKanbl ONEHUBAHHS IPOMEKYTOUYHOM aTTeCTalluy Y4eOHOM JUCIIUITITMHBI/ MO Ty JIS:

®opMa POMEKYTOTHOI

IMIxanael oeHUBAHUA

B YCTHOH (opMme 1o Omieram.
Pacnpenenenue 6amioB mo Bonpocam
Ouera:

1-# Bonpoc: 0 — 106an10B

2-i1 Bonpoc: 0 — 10 6anos

3-ii Bompoc (3axaya): 0 — 10 6ammoB

—  JICMOHCTPUPYET 3HAHHS OTINYAFOIIUECS TITYOMHON U
COJIEPIKATEILHOCTHIO, Ia€T TIOJTHBIN HCUSPITBIBAIOIINN OTBET, KaK Ha
OCHOBHBIC BOIIPOCKHI OMJIeTa, TaK U Ha JIOTIOJIHUTEIBHEIC,

—  cBOOOJHO BIIaJIceT HAYYHBIMU MOHSATHAMH, BEJCT JUAJIOT ¥ BCTYIAeT B
JTUCKYCCHIO;

—  CIocOOCH K MHTErpaluy 3HAHUH 110 OMPE/ICIICHHON TEME,
CTPYKTYPHUPOBAHUIO OTBETA, K aHAINU3Y TOJIOXKCHHIA CYIIECTBYIOIIUX
TEOpUH, HAITPaBIICHUH 110 BOIIPOCY OMIIETa;

—  JIOTMYHO U JIOKa3aTelIbHO PaCKPBIBACT MPOOIeMy, MPEATOKEHHYIO B
ounere;

—  TIPaBWILHO W 0€3 OMMOOK pelIaeT MPaKTUIeCKOe 3a/1aHne

OTBeT HE COMEPKUT (PAKTHUSCKUX OIMMOOK U XapaKTepU3yeTcs TIIyOUHOM,

aTTecTanuu
Kputepun onennBanus
HanmeHoBaHMe OLICHOYHOT' O 100-6annbHast MarnbéanibHas
cpeacTBa cHcTeMa cucTeMa
9K3aMeEH: Obyuatomuiics: 24 -30 6annos 5
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®opMa POMEKYTOTHOI
aTTecTanuu

HanMmeHOBaHHE OLICHOYHOI'O
cpeacTBa

Kputepun onennBanus

IMIxanael oeHUBAHUA

100-0anabHast
cucTeMa

IIsaTnéa1ILHAR
cHuCcTEMA

MIOJIHOTOM, YBEPEHHOCTBIO CYKIAEHUH, MILTIOCTPUPYETCS IPUMEpPaMH, B TOM
9rcie U3 COOCTBEHHOM MPAKTUKU.

OO0yyaromuiics:

—  MOKa3bIBACT JOCTATOYHOE 3HAHUE yUEOHOTO MaTepHana, Ho IOMycKaeT
HECYIIECTBCHHBIC (PAKTUICCKUE OIINOKH, KOTOPBIC CIIOCOOCH HCITPABUTh
CaMOCTOSITEIIBHO, OJ1aroiapsi HABOASAIIEMY BOTIPOCY;

—  HEJOCTAaTOYHO PacKphITa MPobieMa Mo OJJHOMY M3 BOIPOCOB OWIIeTa;
—  HEJOCTATOYHO JIOTHMYHO MOCTPOCHO H3JIOKEHHE BOMIPOCa;

—  peliaeT MpakTHYEeCKOe 3a/laHKe, HO TOMyCKAaeT HETOYHOCTH B pacueTax
B oTBeTe packprITO, B OCHOBHOM, COJICPKAHUE OUIICTa, HMEIOTCSI
HETOYHOCTH MPH OTBETE HA JOMOJHUTEIBHBIC BOMPOCHI.

12 — 236amoB

OO0yyaromuiics:

—  TOKa3bIBaeT 3HaHUS PparMEeHTapHOTO XapakTepa, KOTOphIe
OTJIMYAIOTCS TIOBEPXHOCTHOCTBIO U MaJIOH COAEPKATEIbHOCTBIO, IOMyCKaeT
(axTrueckue rpyoble OMmNOKHY;

—  He MOXeT 000CHOBATh 3aKOHOMEPHOCTH U MPUHIHUITBI, OOBSCHUTH
(axTbl, HapyIIeHa JTOTUKA U3JI0KEHHS, OTCYTCTBYET OCMBICIEHHOCTD
MPEACTaBIIEMOr0 MaTepraa, MPeACTaBICHUS O MEKIIPEIMETHBIX CBA3SIX
crnabsble.

Conepxanue OuiieTa packpbITo ciabo, UMEIOTCS HETOYHOCTH IIPU OTBETE
Ha OCHOBHBIE U JIOTIOJIHUTEIIbHBIE BOPOCH! OMiieTa, OTBET HOCUT
PENPOAYKTUBHBIN XapakTep.

6 — 1106am10B

OOyuaroruiicsi, 0OHapYKUBACT CYIIECTBEHHBIE MPOOEIBI B 3HAHHSIX
OCHOBHOTO yU4E0OHOTO MarepHaa, IOMyCKaeT MPUHIMITAATBHBIC OIIMOKA
MIPU OTBETE HA BOIPOCHL.

Ha Gonbiryro yacTh JOMOHUTEILHBIX BOIIPOCOB 10 COACPKAHUIO SK3aMEHA
3aTPYAHSICTCS 1aTh OTBET WJIK HE AA€T BEPHBIX OTBETOB.

0 — 50ay10B
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5.6. Cucrtema OLEHUBAHUS PE3YIbTATOB TEKYLIETO KOHTPOJISI U TPOMEKYTOUHOM

aTTECTaIlUN.

OreHka 1o JUCHUIUIMHE BBICTABIIACTCS 00YYaIOEMYCs C yUETOM Pe3yIbTaTOB TEKYIIEH U

IIPOMEKYTOYHOM aTTECTALUU.

Cemectp Ne4

®dopMa KOHTPOJIsI

100-0a11bHAs cCHCTEMA

IIaTnéanibLHag cucreMa

Texymuit KOHTPOJIb:

- Konrponbnas pabota Nel 0 - 10 6annoB 2-5
- Konrponbnas pabora Ne2 0 - 10 6annoB 2-5
- 3ammra mabopaTopHoii padoTsl Nel 0 — 5 GamnoB 2-5
- 3ammra nadopaTopHoii padoThl No2 0 — 5 6amnoB 2-5
- 3ammra nadopaTopHoil paboTsl N3 0 — 5 6amnoB 2-5
- 3ammra nadopaTopHoi padoTsl Ned 0 — 5 6amnoB 2-5
- 3amura nadopaTopHoil paboTsl N5 0 — 5 6amnoB 2-5
- 3ammra nadopaTopHoii paboThl Ne6 0 — 5 6amnoB 2-5
- 3ammra nadopaTopHoii paboThl Neb 0 — 5 6amnoB 2-5
-3 0 — 25 Gamnos 2-5
[IpomMexyTouHas arrecTanus 0 - 30 6annoB OTIIMYHO
9K3aMEH XOpOLIO
Hroro 3a cemecTp 0 - 100 6amnoB YIOBIIETBOPUTEILHO
9K3aMEH HEYJOBJIETBOPUTEIHHO
Cemectp NeS

®dopMa KOHTPOJIsI

100-0a,11bHAs CHCTEMA

IIaTnéanabLHag cucreMa

Texymuit KOHTPOJIb:

- Konrponbnas pabota Nel

0 - 25 dayutoB

- Konrponbnas pabora Ne2

0 - 25 dayutoB

- 3ammra nabopaTopHoii padoTsl Nel

0 — 5 OaytoB

- 3ammra nadopaTopHoii padoThl No2

0 — 5 6aytoB

- 3ammra nadopaTopHoil padoTsl N3

0 — 5 6aytoB

- 3ammra nadopaTopHoi padoTsl Ned

0 — 5 6aytoB

[IpomexxyTouHas aTTecTanus 0 - 30 6ammoB OTJINYHO

JK3aMEH XOpO1LIOo

Hroro 3a cemecTp 0 - 100 6amoB YIOBIIETBOPUTEIHLHO
JK3aMEH HEYAOBIETBOPUTEIHLHO

[Tomy4yeHHBIH COBOKYITHBIN pe3yibTaT KOHBEPTHUPYETCS B MATHOAIIBHYIO CUCTEMY OLIEHOK B

COOTBETCTBUHU C TAOIULIEH:

100-0anabHas cHCTEMA

NATHOAJILHAA CHCTEMA

41-64 dayuioB

IK3aMeH
OTJIINYHO

85 — 10006a110B
XOPOIIIO

65 — 846am10B p
YIOBJICTBOPUTEIILHO

0 — 4006aym10B

HCYAOBJICTBOPUTCIILHO
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6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanuss mnporpammbl IpelycMaTpUBaeT UCIOJb30BaHUE B Ipolecce OO0ydeHus
CIICAYIOUIMX 00pa30BaTEIbHBIX TEXHOIOTHIA:

— MpoOJIeMHAs JICKITHUS;

- pa3b0p KOHKPETHBIX CUTYaLlUH;

- MperoiaBaHue JUCUUILUIMHBI B (hOpMe KYpCOB, COCTABICHHBIX Ha OCHOBE PE3yJIbTaTOB
HAYYHBIX UCCIIEJIOBAHUI, B TOM YHUCIIE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH MpOodecCHOHATbHON
JeSITeIbHOCTH BBIITYCKHUKOB U MOTPEOHOCTEN paboTonaTeneii;

— MOUCK U 00paboTKa MH(POPMAIIUH C UCTIONb30BaHUEM ceTH VHTepHeT;

- MIPOCMOTP y4€OHBIX (PHIBMOB € UX HOCIEIYIOIUM aHAIN30M;

- WCIOJIb30BAHNE HA JIGKLIMOHHBIX 3aHATUSAX BUJCOMATEPHATIOB U HATJITHBIX TOCOOUH;

- caMOoCTOsITeNIbHas paboTa B CUCTEME KOMITBIOTEPHOTO TECTUPOBAHUS;

— o0yuyeHHe B COTPYAHUYECTBE (KOMaH/HAas, TPyNHIOBas paboTa).

7. INPAKTUYECKASA HIOAI'OTOBKA

[TpakTHyeckas MOArOTOBKA B paMKax yueOHOH AMCUUIUIMHBI pealln3yeTcs MPpH MPOBEACHUN
MPAKTUYECKUX 3aHATHII, 1a00paTOpHBIX paboT, MpelyCMaTPUBAIOIINX YYacTHE OOyYaIoOIUXCs B
BBITIOJTHEHUU OT/ACJIBHBIX 3JIEMEHTOB palboT, CBA3AaHHBIX € Oyayuield mnpodeccroHaIbHON
NEeATENbHOCTHIO.

[TpoBoasTCS OTAEIBHBIE 3aHATUS JEKUMOHHOTO THIA, KOTOpPbIE IPEAyCMaTPUBAIOT
nepenavyy y4eOHOM uHpOpMaAUU 00ydYaroIIMMCs, KOTOpas HEeoO0XOoauMa s MOCIEAYIOIIEro
BBITIOJTHEHUS MPAKTUYECKON pabOTHI.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUHECCA I JIMIX C
OI'PAHUMYEHHBIMU BO3MOKHOCTSAMM 31O0POBbsA

[lpy oOyyeHHMH JHMIl C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI W HHBAJIUJIOB
UCIONB3YIOTCS TOJXO/IbI, CIOCOOCTBYIONINE CO3MaHUI0 Oe30aphepHOil 00pa3oBaTeNbHON CpPEIIbI:
TEXHOJOTUU JupPepeHInalNd U UHIUBHIYAILHOTO OOYYEHUs, MPUMEHEHUE COOTBETCTBYIOIINX
METOIUK IO pabdoTe ¢ HHBAIWAAMH, HCIOIb30BAaHHE CPEACTB JUCTAHIMOHHOTO OOIICHHUS,
NPOBEJCHUE JIOTIOJIHUTEIBHBIX HHAWBUAYAIbHBIX KOHCYJIbTALMHA MO0 M3y4aeMbIM TEOPETUYCCKUM
BONPOCAaM M TIPAKTHYECKUM 3aHSATHSM, OKa3aHHUE MOMOIIM TPH HOATOTOBKE K MPOMEKYTOYHOM
aTTeCTalUH.

[Ipu HEeoOXomumocTH pabodasi MporpaMMa JUCHUIUIMHBI MOKET OBITh aJanTHPOBaHA IS
obecrieueHns: 00pa3oBaTENBHOIO MPOIIECCa JIMIAM C OIrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI, B
TOM YHCJIIE JUIsl AUCTAHIIHOHHOTO OOYYCHHUS.

VY4eOHbIE W KOHTPOJIbHO-M3MEPHUTEIIbHBIE MaTepualbl MPEACTaBISIOTCS B (QopMax,
JIOCTYIIHBIX Ul U3YYCHUs CTYJICHTaMU C 0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU C yYETOM
HO30JIOTHYECKHUX TPy HHBAIUIOB!

Jlns TMOArOTOBKM K OTBETY HA MPAKTHYECKOM 3aHSITHH, CTYJIEHTaM C OTPaHHYCHHBIMHU
BO3MOKHOCTSIMH 3/I0pPOBBSI CpeHEE BpEMsl YBEJIIMYMBAETCS M0 CPABHEHHUIO CO CPEJHHM BPEMEHEM
HOJrOTOBKH OOBIYHOTO CTYACHTA.

JAnst CTYZICHTOB C MHBAJIMIHOCTBIO MJTU C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0pOBbsi (JopMa
NPOBEJCHUS TEKYLICH 1 IPOMEKYTOUYHON aTTECTAllUU YCTAaHABIMBACTCS C yYETOM MHIMBHIYTbHBIX
NCUXO(PHU3HMUECKUX OCOOCHHOCTEH (YyCTHO, MMChbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpPE, B
¢dbopme TecTUpOBaHUS U T.I1.).

[TpoMexkyTodHasi aTTecTalys MO JUCLHUILIMHE MOXET MPOBOAMTHCS B HECKOJIBKO JTAIlOB B
dopMe pyOEKHOTO KOHTPOIS MO 3aBEPIICHUI0 M3YYCHHS OTICNIBHBIX TEM IUCUUILIHHBL [Ipn
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HEOOXO/IMMOCTH CTYJCHTY IMPEIOCTaBISIETCS NOMOJHUTEIbHOE BpeMsl Ui MOATOTOBKM OTBETa Ha
3a4yeTe WU dK3aMEeHe.

JUis ocyIiecTBICHUST MPOLEAyp TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOU
aTTecTallud OOYYaIOUIUXCS CO3[Al0TCsA, IMPH HEoO0XOIUMOCTH, (OHIBI OLEHOYHBIX CPECTB,
aJlaliTUPOBAHHBIE JUIS JIUI] C OTPAaHMYEHHBIMH BO3MO>KHOCTSMU 3/I0POBbSI M TTO3BOJISIOLINE OLICHUTh
JOCTIDKEHHE MMHU 3alUIAHMPOBAHHBIX B OCHOBHOM 00pa3oBaTelbHOM MporpaMme pe3ysbTaToB
o0y4eHHs U YpOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIETEHIUH, 3asBICHHBIX B 00pa30BaTeIbHOU
porpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JTJUCHUIIJIMHBI

XapaKkTepuCcTUKa MaTepHaJIbHO-TEXHUYECKOTO O00ECeUeHHs JUCHUUIUIMHBI COCTaBISIETCS B
cootBeTcTBUH ¢ TpeboBanusimu PI'OC BO.

MarepuanbHO-TEXHHUECKOE 00ecreueHue AUCIUILTUHBI IPU 00yYEHUH C MCIIOIb30BaHUEM
TPaIUIMOHHBIX TEXHOJIOTHI 00yUeHHUS.

HaunmeHoBanue y4eOHBIX ayIUTOPHIA,
J1a0opaTopuii, MacTepCKUX, 0MOJIHOTEK,
CIIOPT32J10B, MOMeEIIeHHH 1151 XpaHeHHs
U NPOoGHIAKTHIECKOT0 00C Ty KUBAHUS

OcHaleHHOCTh Y4eOHBIX ayANTOPH, 1a00paTopuii, MaCTEPCKHX,
0uO/IHOTEK, CIIOPTUBHBIX 32710B, NOMeEIEHMI 1151 XpaHEHHs U
Npo¢HIAKTHYECKOr0 00CTy)KHBAHUS Y1e0HOT0 000pyA0BAHUS H

y4e0HOro 000pyA0BAHHUS H T.II. e
119071, r. MockBa, lonckas yauua, 1oM 39, crpoenue 4
ayJIUTOPHUH IJIsl IPOBEACHUS 3aHATHN | KOMIUIEKT yueOHoi mebenuy,
JIEKIIMOHHOT'O THIIA TEXHUYECKUE CPEJCTBA OOYUCHUS, CITyKaIHe ISt
npeAcTaBiIeHus yaeOHOH HHPOpMaK OONBLION ay TUTOPUH:
— HOYTOYK;
— TIPOEKTOp,
— DJKpaH,
— MapKepHas I0cKa
ayJUTOPHUH IJIsl IPOBEACHUS 3aHATHH | KOMIUIEKT yueOHoM mebenu,
CEeMHUHApPCKOTO THIIA, TPYMIIOBBIX U TEXHUYECKUE CPEICTBA O0YUCHUS, CITyKaIHe IS
WHIWBUAYaAITbHBIX KOHCYIbTALUH, npeAcTaBiIeHus yaeOHOH HHPOpMaK OONBLION ay TUTOPUH:
TEKYyILEro KOHTPOJISA U — HOYTOYK,
MPOMEKYTOYHOH aTTecTalun — IIPOEKTOP,

— MapKkepHasd J0CKa,

- Ha60pBI ACMOHCTPALIMOHHOTO 060py,Z[OBaHI/I$I n yqe6H0—
HarjsiJHbIX HOCO6I/II>1, O6€CHCLII/IBaIOH_II/IX TECMATHYCCKHEC
HUITIOCTpalun, COOTBETCTBYIOIIUC pa6oqei/’1 nmporpamme

JUCLUILTUHBL.

ayJUTOPHUH IJIsl IPOBEACHUS KOMILJIEKT yueOHoii mebenu,

71a00paTOPHBIX 3aHATHHA, TPYIIOBBIX U | TEXHUYECKHE CPEACTBA O0yUCHHMS, CIyKaI1e s
WHIWBUAYATBHBIX KOHCYIbTalUH npeAcTaBiIeHus yaeOHOH HHPOpMaK OONBLION ay TUTOPUH:

- akpaH nepeHocHoit ClassicSolutionLibra 180x180, - mpoekTop
BenQMX511 9H.J3R77.33

O6opynoBanus (CTeHABI) AJ1s1 MPOBEACHUS Ta0OpaTOPHBIX padoT
1o TepMoAUHaMUKe, Teronepenaye, [IIAXT,

TUAPOra3oJMHaMUKHA
119071, 2. Mockea, Manwiii Kanyascckuii nepeynok, oom 2, cmpoenue 6
YUTAIBHBIN 3471 OMOIHOTEKH: KOMIIBIOTCPpHAA TCXHUKA,

INOAKITHYCHHUEC K CCTH «I/IHTepHeT»

TexHonoruueckoe  oOecliedeHHe  pealu3ali  [pOrpaMMbl  OCYIIECTBIISIETCS €
UCTOJb30BAHUEM  DJIEMEHTOB  D3JIEKTPOHHOM  MH(OPMALMOHHO-00pa30BaTENbHOM  Cpelbl
YHHMBEpPCUTETA.
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10. YYEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOU JUCHUILIAHBI

KonnuectBo
Bun u3nanus -
No LIS I'on Agpec caiita 9bC IK3eMILTSIPOB B
ABTOP(BI) HanMeHoBaHue uznanusi (yueOHuk, YII, HN3naTesibeTBO
n/n MII H3JaHusA HJIH YJIEKTPOHHOI'0 pecypca oubsmoTexe
u 1p.) YHuBepcurera
10.1 OcHoBHas nHUTEpaTypa, B TOM YHCIE IEKTPOHHBIE N3TaHUS
Kupunnun B.A., 1968
1 Cbrues BB, TexHnueckasi TEpMOAMHAMUKA YuebHnk M.: Dueprus - 39
o 1974
ermpmm A.E
2 Tetpos A. H. Texuieckas TEPMOIUHAMIKA 1 Yuebuk Caskr-TlerepGypr : 2023 https://e lanbook.com/book/310178
Temonepeaya Jlanb
Coxkonosckuit P.1., TexHn4yeckas TEpMOAMHAMKKA YuebHOe https://znanium.com/catalog/docume
3 Mlapmap HM Kouncnekr nexuuit nocooue M. PHO MI'Y AT 2016 nt?pid=792235 >
M. A. Muxees, . 1973
4 Mitxeesa V.M. OcHOBBI Temonepenaun YuebHnk M. : DHeprusi 1977 130
5 Martemarnuyeckoe Munck : Hooe .
https://znanium.com/catalog/docu
B.II. Tapacux MOJEIUPOBAHUE TEXHUYECKUX YueOHuK 3HaHue; Mocksa : 2020 .
ment?id=346522
CUCTEM NHOPA-M
B. JI. Tloranos, B. TepmoauHamuka u Mocksa ; Bororaa https://znanium.com/catalog/docu
H. Maxkapos, H. B. YueOHHuK : Undpa- 2022 . .
ra3oguHaMHuKa ment?1d=417127#bib
Makapos Wnxenepust
10.2 lononHUTENBHAS TUTEPATYpa, B TOM YHCIE SJIEKTPOHHBIC U31aHUS
Tropun M.IT., PexynepaTuBHbIe https://znanium.com/catalog/docume 5
! Bopoguna E.C. TEIIOOOMEHHHUKH U UX PACYET YeGHoe nocodue MEYAT 2016 nt?pid=961397
TepmopnuHamuka u Towmcx : U3pi-so
) A.B. Kpaiinos, PMOZ q 1 Vet 5 Tomckoro 2017 https://znanium.com/catalog/docume
E.H. ITamkos renioriepenatia. . 1: HEDHOCTIOCOBIE | 1 murexHmueckoro nt?id=344715#bib
TepmonuHamuika
YHHUBEpCUTETA
3 B. B. Hamokun. Texmmeckas TepmoauHaMIKa u M. : Boicmmas mikoJa 1980 257
Temonepeaya
4 Tropun M.IL., Pacyet pekynepaTUBHBIX VueGHoe H0cosUe M.: By3oBckuii 2012 https://znanium.com/catalog/docume )

AnapyuikuHa M.A.

TENI000MEHHBIX afnrnaparToB

y4eOHUK

nt?pid=465554
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OCHOBHBIE IPOIECCHI U alapaThbl M., 000 TH 40
5 Kacarkun AT. P IE P Yuebnuk o » A 2005
XUMHNYCCKOU TCXHOJIOTNN AnbstHC
10.3 Metoauyeckue Matepuansl (YKa3aHusl, peKOMEHJALKH 110 OCBOSHHIO AUCHUILTHHEI aBTopoB PI'Y nm. A. H. Kockirnna)
TexHMYECKAsT TEPMOIMHAMUKA 1 https://znanium.com/catalog/docu 5,

JI. T. baxmmesna, A.

TCIJIOTEXHUKA. MeTOHI/I‘{CCKI/Ie

ment?pid=464565

Ha kadeape 20

1 A. Baxaposa. yKa3aHus K 1a60paTOpHbIM MY M.: MO MI'YOT 2008
paboTam 1o Teme
"TenooOMeHHble Mpolecchl”
) Tropur MLIT., PacueT peKynepaTiBHBIX VueBHoe MocodHe M.: By3oBckuii 2012 https://znanlum.com/ catalog/docu 5,
Amnapymkuna MLA. TEITOOOMEHHBIX ATMapaToB yueOHUK ment?pid=465554 Ha kadeape 20
TexHuuecKasi TEPMOJMHAMKKA U https://znanium.com/catalog/docu 5,
3 JI. T. Baxmmesa, TEIUIOTEXHUKA. MeToaudyeckue MY M. : IMILI MLYIT 2008 ment?pid=464585 Ha Kadenpe
A. A. 3axaposa. yKa3aHus K JJab0paTOpPHbIM 20
paboram
JI. T. baxmmesna, Tennocpuszuka. Metopuueckue https://znanium.com/catalog/docu 5,
4 A. A, Baxaposa, yKa3aHus K JJab0paTOPHbIM MY M.: PUOMI'YOT | 2013 ment?pid=473494 Ha kadeape 20
B. . AnekcaHipos. paboram
TTpotecchl U anmaparsbl https://znanium.com/catalog/docu 5,
XMMHWYECKOW TEXHOJIOTHH. ment?pid=464518 Ha Kapepe 20
[Ipouecce! u anmapaTsl 3aIIUThHI
JI. T. Baxmmesa, OKpY>Karollen Cpefibl. .
> A. A. 3axaposa. TennorexHyka [DIeKTPOHHBI My M. IO MEY T 2008
pecypc] : MeTofI. yKa3aHusi K
J1a60paTOPHBIM paboTaMm Mo TeMe
«TemnnoBble yCTaHOBKN»
CanreikoBa B.C., PacueT KoXyXOTpyGHBIX M.: ®I'bOY BO OUOC ynuBepcurera 5,
6 Hunnanze M.3., YMII PI'Y um. A H. 2023 Ha kadenpe 2
TEMJI00OOMEHHVKOB
HosukoBa T.A. Kocbirnna
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11. HWHPOPMAILMNOHHOE OBECIIEYEHUE YYEBHOI'O IPOLECCA

Pecypcsl anekTponHo# 6MOIMOTEKH, HHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI U

npodeccruoHanbHbIe Oa3bl TaHHBIX:

Ne mm | DyeKTPOHHBIE yUeOHbIe H3aHUS, JIEKTPOHHbIE 00pa30BaTe/IbHbIE PECYPChI
1. «Znanium.com» Hay4HO-U3JaTe’abcKoro entpa «Mudpa-M»
http://znanium.com/
2. Onexrponnsle u3ganus «PI'Y um. A.H. Kocsirnna» na mnargopme 3b6C «Znanium.comy
http://znanium.com/
3. «9BC IOPAUT»www.biblio-online.ru
4. O mpenocraBieHuu A0CTyNa K nHpopManMoHHO-aHanuTuieckoil cucteme SCIENCE
INDEX (BKJItOU€HHOTO B Hay4YHBIN HHPOPMAIIMOHHBIN pecypc elibrary.ru)
https://www.elibrary.ru/
5. OBC «Jlanby http://www.e.lanbook.com/
6. 00O «HanuonaneHas snekrponHas 6ubnuoreka» (HOB) http://H36.pd/
JoroBop Ne 101/H35/0486 — mot 21.09.2018 T.
7. Hayunas snexkrponnas 6ubnanorexka eLIBRARY.RU http://www.elibrary.ru/
JIunensnonnoe cormamenne Ne 8076 ot 20.02.2013 r.
8. HSHMKOH http://www.neicon.ru/ Cormnamenne NeJ[C-884-2013 o118.10.2013r
IIpodeccnonaibubie 6a3bl JAHHBIX, HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMBbI
1. «Polpred.com O630p CMW» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.
2. |Scopus http://www. Scopus.com/
Cy6nunensuonnsiii JloroBop Ne Scopus /917 ot 09.01.2018 1.
3. [«SpringerNature»
http://www.springernature.com/gp/librarians
[Tnardopma Springer Link: https://rd.springer.com/
[Tnardopma Nature: https://www.nature.com/
bazanannbix Springer Materials: http://materials.springer.com/
baszanannbix Springer Protocols: http://www.springerprotocols.com/
basza manaeix zbMath: https://zbmath.org/
basza manasix Nano: http://nano.nature.com/
CyOauuen3uonnslii foroBopNe Springer/41 ot 25 nexabpst 2017 .
4. http://arxiv.org — 6a3a JaHHBIX MMOJHOTEKCTOBBIX AJIEKTPOHHBIX MyOIMKAaLMI HAYyYHBIX CTaTe MO
¢du3uKe, MaTeMaTHKe, HHPOpPMaTHKE
5. http://www.garant.ru/ - CopaBouHo-nipaBoBasi cuctema (CIIC)«I apaHT», KOMIUIEKCHas TpaBOBast
oJIep>KKa MoJib30Bareliel no 3akoHoaaTenbeTBy Poccuiickoit @enepanuu
6. http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3b1 TaHHBIX Ha

Ennnom Muteprer-noprane Poccrara
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11.2. IlepeueHb nmporpaMMHOro o0ecreueHus

PexBU3UTHI NOATBEPKIAAOIIETO

Nen/m | IIporpamMmHoe oGecnieyenue
nokyMeHTa/CB000THO pacpocTpaHsIeMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray ans 3Ds Max KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
4. NeuroSolutions KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
5. Wolfram Mathematica KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
6. Microsoft Visual Studio KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
7. Core]DRAW Graphics Suite 2018 KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-0A-44-19 ot 20.05.2019.
10. Adobe Creative Cloud 2018 all Apps (Photoshop, KOHTpakT Ne 18-0A-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic, Bridge, Spark, Media

Encoder, InCopy, Story Plus, Muse u mip.)
11. SolidWorks KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
13. Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
16. KOMIITAC-3d-V 18 KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
17. Project Expert 7 Standart KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnpT-OHUHAHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. Anst-MHBecT KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [Tporpamma ayst noarotoBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. Juanor NIBELUNG KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. Windows 10 Pro, MS Office 2019 KOHTpakT 85-0A-44-20 ot 28.12.2020
23. Adobe Creative Cloud for enterprise All Apps ALL KOHTpakT Ne 60-0A-44-21 ot 10.12.2021

Multiple Platforms Multi European Languages

Enterprise Licensing Subscription New
24. Mathcad Education - University Edition Subscription KOHTpakT Ne 60-0A-44-21 ot 10.12.2021
25. Core]DRAW Graphics Suite 2021 Education License KOHTpakT Ne 60-0A-44-21 ot 10.12.2021

(Windows)
26. Mathematica Standard Bundled List Price with Service | xonTpakt Ne 60-3A-44-21 ot 10.12.2021
27. Network Server Standard Bundled List Price with KOHTpakT Ne 60-0A-44-21 ot 10.12.2021

Service
28. Office Pro Plus 2021 Russian OLV NL Acad AP LTSC | xontpakt Ne 60-3A-44-21 ot 10.12.2021
29. Microsoft Windows 11 Pro KOHTpakT Ne 60-0A-44-21 ot 10.12.2021
30. LibreOffice GNU Lesser General Public License CBo0o0/1HO pacipocTpaHsieMoe
31. ScilabCeCILL (cBo6omnast, coBmectumas ¢ GNU GPL | CBobomHO pacmpocTpaHseMoe

v2)
32. Linux Ubuntu GNU GPL CBo0o0/1HO pacipocTpaHsieMoe
33. FDS-SMV free and open-source software CB00OOIHO pacTpocTpaHsIeMOe
34. AnyLogic Personal Learning Edition CBo0o0/1HO pacipocTpaHsieMoe
35. Helyx-OS GNU General Public License CBo0o0/1HO pacipocTpaHsieMoe
36. OpenFoam v.4.0 GNU General Public License CB00OOIHO pacTpocTpaHsIeMOe
37. DraftSight 2018 SP3 AproHoMHast GecraTHas CBOOOIHO pacTpoCTpaHsIeMOe

JIUIEH3US
38. GNU Octave GNU General Public License CBo0o/1HO pacipocTpaHsieMoe
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JIUCT YUYETA OBHOBJIEHUHM PABOYEM [TIPOI'PAMMbI YYEBHOM
NUCIHUIIINHBI

B pabouyro mnporpammy yueOHOH JUCHMIUIMHBI BHECEHbI W3MEHEHMS/OOHOBIICHUS U
YTBEPIKJCHBI Ha 3acelaHuM Kadeapbl:

Ne rox XapakTep H3MeHeHUi/00HOBJIeHUH HOMeEp NPOTOKOJIA
00HOBJICHHS € YKa3aHHeM pa3jesia H 1aTa 3aceJaHusl

PII X Kaeapsl




