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1. llesu u 3212494 AU CIUILIHHBI

[{enbto OCBOCHHMS AUCIUILIIMHEI SIBJIIETCS MOJIyYEHUE CTYIEHTOM 3HAHUI, YMEHUHN U
HABBIKOB 110 OCHOBaM TEPMOJMHAMUKHU U TETUIONIEPENaYr B 00bEME, HEOOXOTUMOM JIJIst
Oynyuiel mpodeccuoHanbHOU AEATEIbHOCTH MO CIIEUHUATBHOCTHU. 3a/1a4aMH OCBOCHHUS
JUCHUIUIMHBI SBJISIIOTCS: - U3y4Y€HUE OCHOBHBIX 3aKOHOB TEPMOJIMHAMUYECKUX U
TEMI000MEHHBIX MTPOLIECCOB; - OCBOEHUE METOJIOB pacy€Ta Mo ONPEIEIECHUIO KOJINYECTBA
TEIJIOTHI C MIOMOIIBIO 3HAYEHUH TEIJIOEMKOCTU U YETbHON TEIJIOThI CTOPAaHUS TOILIUBA
OCHOBBI ITPOYHOCTHBIX PaCUETOB U KOHCTPYUPOBAHHUS JCTaICH MaIlIUH.

Kparkoe cogepkaHue TUCHMIITIMHBI

I[I/ICI_[I/IHJ'H/IHa BKJIIOYACT B CeOs HN3YYCHHC IICPBOIo 3aKOHA TCPMOAUMHAMUKHN, BTOPOT'O
3daKOHAa TCPMOAWMHAMUKHU, TCINIOCMKOCTH I'a30B, I'a30BLIX CMeCeﬁ, TEPMOJUHAMHWYCCKUX
IMpoueCCOB, p€AJIbHBIX I'a30B, IIMKJIOB TCINIOBBIX I'a30BbIX JIBHFaTeHeﬁ,
TCIUIOIIPOBOAHOCTHU, TCINNIOOTAA4YU B OI[HO(baSHOI‘/’I cpeac, TCIIOOTAa4Yu IIpU (1)330BBIX
IMPCBpAIICHUAX, TCIINIOBOI'O U3JIYYCHU:A, TCILUIOIICPCIaun.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA

JTUCHHUILIHHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[MnanupyemMblie pe3yabTaThl
ob0ydenwmst o gucrutuinHe (3Y Her)

OI1K-2 noHuMaHueM poju MaTeMaTHYeCKUX U
€CTEeCTBEHHOHAYYHBIX HayK M CIOCOOHOCTBIO K
NPUOOPETEHUIO HOBBIX MaTEMaTUYECKUX U
€CTECTBEHHOHAYYHBIX 3HAHUH, C UCIIOJIb30BaHUEM
COBPEMEHHBIX 00pa30BaTeIbHbIX U
MH(POPMALIMOHHBIX TEXHOJIOTHH, CHOCOOHOCTHIO
UCIIOJIb30BaTh B IPO(ECCUOHAIBLHON AEATEIBHOCTH
3HAHUS U METOJBI, TIOJIyYEHHBIE IIPU U3YUYEHUU
MaTeMaTH4YECKUX U €CTECTBEHHOHAYYHBIX
JUCLUIUIAH (MOIyNei)

3HaTh:- MPEAMET TEPMOTUHAMHKH U €T0 CBS3h C
PYTUMU OTPACIISIMU 3HAHHIA; - OCHOBHBIE TIOHSATHUS
U OIpeieIeHHsI, CMeCH paboyuX Te; - 3aKOHbI
TEPMOJIUHAMUKH,

'YMETh:- HCIIOJIb30BaTh 3aKOHKI HAcaJbHBIX Ta30B
MpU PEUICHUH 3a/a4; - PEIIaTh 3a1a4U 10
ONPEACIICHUIO KOJMYECTBA TEIJIOTHI C IIOMOLIBIO
3HAUEHUH TEIJIOEMKOCTH U YAEIbHOMN TEIIOTHI
CrOpaHus TOILINBA;

Bnaners:HaBpikamMu pyUMEHEHUsT MaTEMaTHUYECKUX
METOI0B, (DOPMUPOBAHUS aICKBATHBIX
MaTeMaTH4YeCKUX U (PU3MUECKUX MOJIEINIEH.

[TIK-1 cmocobHOCTBIO paboTaTh B MH(OOPMAITMOHHO-
KOMMYHHMKAIIMOHHOM MPOCTPAHCTBE, IPOBOAUTD
TBEPAOTENILHOE KOMIIBIOTEPHOE MOZEINPOBaHUE,

MIPOYHOCTHBIE, TUHAMUYECKHUE U TETNIOBBIE PACUETHI

C UCITIOJIb30BaAHUEM IMPOrpaMMHBIX CPEACTB 06mero

Ha3HAYEHUS

3HaTh:- peajbHbIC ra3bl U Maphbl, UJICAIbHBIE I'a3bl; -
ra3oBbl€ CMECHU; - UICTEUEHHE U IPOCCEINPOBAHNE
ra3oB; - TEPMOJIMHAMUYECKUI aHAIN3 [10XkKapa,
IPOTEKAIOLIETO B TOMEILIEHUH; - TEPMOJNHAMUKY
MOTOKOB, (ha30BbI€ MEPEXO/IbI, XUMUYECKYIO
TEPMOJIMHAMUKY; - TEOPHUIO TEINIOOOMEHA!
TEIIONPOBOIHOCTh, KOHBEKIIUIO, N3IyUECHHUE,
TEIUIoNEpeaauy;

YMETb:- ONpeaesaTh KOdpGUIMEHTHI
TETUTOTIPOBOTHOCTH M TETUIOOT/IauM PACUETHBIM
MyTEM; - OCYILECTBIIATh PACU€Thl THPABIMYECKUX
apaMeTpoB: HAIOP, Pacxof, MOTepH HAIIOPOB,
['HJIPABIMYECKUX COMPOTUBIICHUI,

BJ'IaI[eTBIHaBBIKaMI/I MOACIINPOBAHNEC
TCPMOJMHAMUYCCKUX MMPOUCCCOB B PAKCTHBIX
JABUTaTCIIAX

[TK-29 3HaHKeM U TOHMMAHUEM YCTPOMCTBA,

3HATh:- TCILIONIEpEaAaYy B IMOXKAPHOM JCJIC; -




paboTHI U MPOIIECCOB, MPOUCXOIAIINX B UACTUAX
PaKETHO-KOCMUYECKON TEXHUKH

OCHOBHBIE 3aKOHBI PABHOBECHUS COCTOSHUS
PKUIKOCTH; - OCHOBHBIC 3aKOHOMCPHOCTHU IBUKCHHUA
PKUJIKOCTH; - IPUHLMUIIBI UCTEYEHHUS )KUIKOCTH U3
OTBEPCTUI M HACATIOK;

'YMETB:0CYLIECTBIISITh pacueThl N30BITOUHBIX
NaBJICHUI IPU TUAPOYAApE, IPU ABHKECHUN
YKUJIKOCTH;

BJI&I[GTBIH&BLIK&MI/I pacucTa TCPMOAUHAMHUYICCKUX

IIPOLICCCOB B JIBUTATCIIAX PAKCT.

3. Mecro qnucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUINH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

b.1.06 ®usuka

b.1.30 ITpoextupoBanue PKT,

b.1.41 [IpoexkTupoBaHUE CUCTEM TEIUIO3AIIUTHI U
TepMoperyisiuun JIA,

/1B.1.04.01 ITueBmo-ruapocucremsl PKT,

b.1.33 IIpoextupoBanue koHCTpyKiuii PKT u3
KOMITO3UITHOHHBIX MaTepUasoB,

J1B.1.06.01 PakeTHbIe nBUTaTEIN

TpC6OBaHI/I5[ K «BXOJAHBIM» 3HAHUAM, YMCHHWAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU IIaHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

b.1.06 ®usuka

3HATh: OCHOBHBIE (PU3UYECCKUE TCOPHH,
[TO3BOJISIFOIME OMKCATh SIBICHUS B IPUPOJIE, U
MpenesoB IPUMEHUMOCTHU ITUX TEOPH st
pELICHUsI COBPEMEHHBIX U NIEPCIEKTUBHBIX
npodecCHOHANBHBIX 3a/1a4; YMETh: UCTIOIh30BATh
HAy4YHO-TEXHUYECKYIO JIUTEPaTypy ISl IOITyYEHUs
npodecCHOHAIBHBIX 3HAHUH; BiianeTs: HaBbIKaMu
M0 MPUMEHEHHIO TIOJIOKEHUN (PyHIaMEHTaTBbHOM
(GU3KUKYM K TPAMOTHOMY HayYHOMY aHAIU3y
CUTYyaluii, ¢ KOTOPbIMH OaKajaBpy NpUIETCS
CTaJIKMUBAThCS MPU CO3JaHUU UM UCTIOJIb30BaHUU
HOBOW TEXHUKH U HOBBIX TEXHOJIOTHM.

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh TUCIHUIUIMHBI COCTaBIsAeT 4 3.¢., 144 .

Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
4
OO61mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32




[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJTH) APYTHE BUIBI

aynuTopHbIX 3aHsaTui (I13) 16 16
JlabGopatopusie pabotsl (JIP) 16 16

Camocmosmenvras paboma (CPC) 80 80
BrimonHeHMe 1 3amuTa JIabopaTopHBIX paboT 40 40
Pemenue 3anau 10 10
BrinonHeHne KOHTPOJIBHBIX paboT 10 10
ITonroroBka K 3K3aMeHy 20 20

B uToroBoro KOHTpos (3auet, Aud.3a4yeT, Sk3aMeH) - 9K3aMeH

5. Conep:kaHue QMCUUIIMHBI

O6beM ayIUTOPHBIX

No 3aHSTUH 10 BUJAM B
HaumenoBanue pa3nenoB AUCIUTUTHHBI
pasnena yacax

Bcero | JI [TI3 | JIP

Tepmonunamuka: 1. IIpeaqMer u cocTaBHBIE YaCTH TEPMOJIUHAMHUKHU.
VcTopudeckuii ouepk pa3Butusi TepMoguHaMuKu. OCHOBHBIE MOHATHS U
onpeaeneHus. 2. CylnHoCTh NEPBOro 3aKOHA TEPMOAMHAMHUKH.
AHaJTUTHYECKOE BhIpAXKEHUE 3aKOHA. YpaBHEHHE SHEPTUU Ta30BOTO
notoka.3. CyIIHOCTh BTOPOTO 3aKOHA TepMOAMHAMHUKH. OOpaTuMoCThb
TepMoarHaMuueckux npoueccoB. [ukn Kapuo. Duarponus. Cesizb
SHTPOINHU U BEPOSTHOCTH. CTATUCTUYECKOE TOJIKOBAHUE BTOPOTO 3aKOHA
TEPMOJAMHAMUKH. DHTPONUKHBIE TUarpaMmsbl.4. YieabHble TEMIOEMKOCTH.
3aBUCHMOCTD OT OCHOBHBIX (haKTOPOB. MOJIEKYIISIpHO-KUHETUYECKAst
TEOpHs TEIUIOEMKOCTH UeanbHOro raza. CpeHue TeIIOKMKOCTH. 5.
CocraB ueanbHbIX Ta30BBIX cMeceil. OnpeneneHne TepMOITMHAMUYECKUX
XapaKTEePUCTUK cMeceil.. TerIoeMKOCTH ra30BbIX cMeceld. XUMUYECKU

1 |pearupytromue cmecu ra3on.6. [lonuTponnyeckuii mpouecc 1 ero 32 |18] 9|5
uccienoBanue. TernaoeMKOCTh Ta30B B MOJUTPOMUUYECKOM MpOIiecce.
Ornipezenienne nokasaresns noautponsl. [Iporeccel ¢ nepeMeHHON Maccoi
pabouero Tena. YpaBHeHne MamoHToBa.7. YpaBHeHue Ban-nep-Baanbca,
ero aHanm3. P-V nuarpammel.. Kputnueckoe cocTossHUE BEIECTBA.
TepmoanHamuueckoe mopoodue BeniecTs. JpoccenupoBanue rasa.
TepMmonuHamMuyecKkue 0COOEHHOCTH MpoIecca MapooOpa3oBaHHUsL.
[TaporazoBsie cmecu. Biaxubiii Bo3nyx.8. Llukier nopmHeBbix JIBC.
[{uKIbl Ta30TYpOUHHBIX YCTaHOBOK. [{MKIIBI BO3YIIIHO-PEAKTUBHBIX
nBurarenei. Llukn npeansHoro XKPJI. Llukibl napocHIoBbIX YCTaHOBOK.9.
[Ipotieccel ¢ mepeMeHHoN Maccoil pabouero Tena. AHAIUTHYECKOE
BBIp@YKEHHE IEPBOT0 3aKOHA TEPMOAMHAMUKH JIJISI TIPOIIECCOB C
nepeMeHHOI Maccoi pabodero Tena.

Termonepenada: 1. OCHOBHO# 3aKOH U OCHOBHOE MU depeHIaIbHOE
ypaBHEHHE TETUIONPOBOTHOCTH. TeIIONPOBOIHOCTh CTEHOK B
CTAlMOHAPHOM pekHUMe.. Perienne 3a1a4 HecTalMoOHapHOM
TETUTOTIPOBOTHOCTH (MCIIOJIB30BaHUE HOMOTPAMM, METOJIBI CETOK U
PETYISPHOTO TEIJIOBOTO pexkuma).2. MakTopsbl, BIUSIOLINE HA
WHTEHCUBHOCTH TeriooTaayn. CucTeMa ypaBHCHUH KOHBEKTHBHOTO
2 [reruiooOomena CriocoObl onpeneneHus IOTHOCTH oTtoka Teria. OcHoBubie| 32 (14| 7 | 11
MOJIO)KEHUS TEOPUH ITOTPAHUIHOTO ¢J1051. OCHOBHBIE MOJIOKEHUS TEOPUHU
noao6us mporeccoB TermooOMeHa. TernooTaaua npu eCTeCTBEHHOM U
BBIHYKJICHHOM JIBIDKEHHH OTOKOB. OCOOCHHOCTH TETUIOOTIA4YH IIPH
XMMHUYECKUX PEaKIUAX B MOTPaHUYHOM ciioe.3. dusnyeckast KapTuHa
nporiecca KureHus. KurneHwe )uIkoCcTH pu IBUKEHUU BHYTPH
o0orpeBaeMbIX KaHajoB. TemnooT1aua npu KUIMEHUH KUAKOCTH B OOJIBIIIOM




o0beMe 1 BHYTpH KaHaioB. Kpusucel ku nenus.. Terootnaua npu
KoHJeHcaluu. TerooTaada npu ucnapenuu.4. Cucrema

Qg QepeHIaIbHbIX ypaBHEHUH TeriomaccooOMena.. TemmooTaya npu
WCTIapEHUH )KUAKOCTH B ITapOra3oByio cpeay cMech.S. OCHOBHBIE 3aKOHBI
TEIUIOBOTO M3JTyueHHs. TeriooOMeH n3aydeHneM MeXIy TBEpPAbIMH
Tenamu. TeroBoe U3ydeHne ra3oB.. Termio00MeH U3ITydeHHEM MEXTy
ra3oM H ero 000104Kkoil. OCOOEHHOCTH JTYYHCTOTO TeII000MEeHa B
pakeTHbIX ABUTaTeNsIX.60. Teronepenaya yepes MIOCKUe, IMIHHAPHIECKUE
1 opeOpeHHbIe CTeHKU. MIHTeHCH(pHKaLKs POLIECCOB TEIUIONepeIadn.

5.1. Jlekuuu
No No Komn-Bo
e | pasnena HanmeHnoBanue nim KpaTkoe cofep:KaHnue JEKIIMOHHOTO 3aHSITH 4ACOR
1 Baenenne 2
2 1 [lepBblii 3aKOH TEPMOAVMHAMUKHI 3
3 1 BTopoii 3aK0H TEpMOIMHAMUKHU 3
4 1 TermoeMKkoCcTh Ta30B 2
5 1 ["az0BBIEC CMecH 2
6 1 TepMoguHaMu4eCcKue Mpoecchl 2
7 1 PeanbHbIC Ta3bI 2
8 1 [{uKIBI TEMIIOBBIX TA30BBIX JBUTATEICH 2
9 2 TermonpoBOAHOCTD 2
10 2 Ternootnaua B oqHO(a3HOM cpene 3
11 2 Teruootnaua npu Gpa3oBbIX TPEBPALICHUIX 3
12 2 TeruioBoe u3iy4eHue 2
13 2 Teronepenaya 4
5.2. IlpakTHyecKue 3aHATHS, CEMUHAPBI
Ne Ne Koi-Bo
sansmua|pasniena HaumeHnoBanue mim KpaTkoe CoAep:KaHue MPAKTHUECKOTO 3aHATHS, CEMUHApa 4ACOB
1-2 1 TepMoauHamMuka 4
3-5 1 TepMmoauHamMuka 4
6 1 TepMmoauHamMuka 1
7-8 2 Tennonepenaya 2
9-10 2 |Teruomepemaya 2
11 2 |Terutomepemaua 2
12 2 |Terutomepemaua 1
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansuspasena HaumenoBanue win KpaTkoe cofiepskaHne J1adopaTopHOil paboThI BO
4acoB
1 1 |Onpenenenue yeabHOM TETUIOEMKOCTH BO3/AyXa MPU MOCTOSSHHOM JIaBJICHHH. 1
MogenrupoBaHre XUMHUYECKUX U (Da30BBIX PAaBHOBECHIA MPU BHICOKUX
2 1 |remneparypax. BeluncaUTENbHBIM SKCIEPUMEHT C UCIIOJIb30BAHUEM 4
MPOrPAMMHOT0O KOMILIEKca «AcTpa 4pey.
3 5 Omnpenenenne k0odhHUIMEHTA TEMIIEPATYPOITPOBOIHOCTH METAIIOB METOIOM )
PETYISIPHOTO PEeKUMA




4 2 |Ompenenenue k03P PUIMEHTA TEIUIOOTIAYH MPU €CTECTBEHHOW KOHBEKITUN 2

MccrnenoBanue TCIUIonepeaadr Npu BbIHYKACHHOM TCUCHUU JKUIAKOCTHU 10

5 2 |mamkoit m opebpeHnHou Tpyoe. CpaBHEHHE YKCIIEPUMEHTABHBIX U PACYETHBIX 3
TaHHBIX
[TomydeHnue KpuTepuaabHON 3aBUCUMOCTH KOHBEKTHBHOTO TEIJIO0OMeHa Ha 0ase

6 2 PpKCHepUMEHTATbHBIX JAHHBIX MPHU €CTECTBEHHO-KOHBEKTUBHOM JIBUYKEHUHU 2
BO3TyXa.

7 2 |OnpeneneHue MIOTHOCTH JIYYUCTOTO TEIJIOBOTO MOTOKA 2

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brinonaenaune CPC

Crincok nureparypsl (¢ yKazaHUEM
Bun paboth! 1 comepikanue 3a1aHus Kon-Bo yacos
pa3ziesnos, IIaB, CTPaAHUI)

BrinonHeHne U 3amuTa J1abopaTOpHbBIX

OcHOBHas U IONOJIHUTEbHAS JIUTEpaTypa 40
pabot
Pemenue 3anaq OCHOBHasl U JONOJIHUTENIbHAS JIUTEpPaATypa 10
BrInonHeHne KOHTPOJIBHBIX paboT OCHOBHas1 ¥ JONIOJIHUTENIbHAS JIUTEpaTypa 10
[lonroToBka K dK3aMeEHY OCHOBHas1 U JONIOJIHUTENIbHAS JIUTEpaTypa 20

6. UnHOBauMOHHbBIE 00pa30oBaTe/IbHbIE€ TEXHOJOT UM, HCII0JIb3yeMble B Y4eOHOM

npouecce
WNHHOBalIMOHHBIE (POPMBI Bun paGotsr Kou-Bo ayg.
" ¢ b AP Kparkoe onncanue e
y4eOHBIX 3aHATUI (JI, 113, JIP) 4acoB
ucronb3oBanue Jadoparopuii [Jlaboparopusie  |JlaboparopHble pabOThI BHIIOIHAIOTCS HA 6
Kadeapbl BaHATHUS cTeHJax JabopaTopuii kKadenps

Co0cTBeHHBbIC HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B

0o0pa3oBaTeJIbLHOM Tpollecce

WuHOoBanmoHHbIe GOPMBI 00yUCHHS

KpaTKOG OIMMCAHUC U IPUMEPLI UCITIOJIB30BAHHUA B
TCMax U pa3aciiax

[Ipy U3ydeHUH TUCIUILTUHBI TPUMEHSIIOTCS
00pa3oBareabHbIe TEXHOJIOTHH, aJICKBATHBIC LIEIISIM
M3y4eHHUs, COACPKAHUIO YyUeOHOTro Marepraia u
YPOBHIO TIOJITOTOBKHU CTYACHTOB 10 €CTECTBEHHO-
HayqHOMY LUKITy. OpranuzanuoHHble (POPMbI U3YUECHUS
TUCIIUTUTUHBI (BCE pa3Jiesibl): JEKIIHs, MPAKTHUYECKOE
3aHsTHE, JJabopaTopHasi paboTa, caMOCTOATEIbHAS
pabora. [I[pumMensiembie MeTOIBI O0yUYCHUS

00BbSACHUTENbHO-WUTIOCTPATUBHBIE, TPOOJIEMHBIE

Uacts nexiuit (10-40%) nmpoBoasSTCs B MHTEPAKTUBHOM
dbopme

CTYIEHTBI CAMOCTOSATENBHO WX C TIOMOILBIO
[IPEIOaBaTellsd JeNIaloT BEIBOIBI U3
COOOIIEHHOTO TpenoiaBaTesieM MaTepuaia,
BO3MOYKHO, C MCIIOJIb30BAHUEM PaHEe
WU3y4EHHOI0; CTYJEHTbI CAMOCTOSATEIILHO
peLIaroT 3a/1auy, B KOTOPBIX HEOOX0IUMO
PUMEHUTDH HOBBIN YUEOHBIN MaTepHall.

Uacts nmpakTuueckux 3anatuii (60—100%) npoBoasaTcs
B UHTEPAKTUBHOH popme

CTYACHTBI CaMOCTOATCIIBHO UJIA C JaCTUYHOHU
MOMOIIIBIO MPENoaBaTess peuaoT 3a1a41, B
KOTOPBIX HCO6X0,Z[I/IMO IMPUMCHHUTD HOBBI U
M3Y4YCHHBIN paHee yueOHbIN MaTepuall.




Hcnonp3oBanue PE3YJIIbTATOB HAYYHBIX HCCHG,Z[OB&HI/IIZ, IMPOBOAUMBIX YHUBCPCHUTCTOM, B

paMKax I[&HHOﬁ JUCHHUIIIIMHBI. HCT

7. ®ona oueHo4HbIX cpeacTs (POC) nist npoBeeHNs TEKYIIEro KOHTPOJIA

YCnieBacMoCTH, HpOMe)l(yTO‘IHOﬁ arTeCTalm 10 uToraM OCBOCHUA JUCHUIIIMHbBbI

7.1. IlacnopTt ¢oHIa OLIEHOYHBIX CPEACTB

HaumenoBanue paznenos
JUCUUIIIUHBI

KoHTponmupyemasi KOMITeTeHITUS
3VHuI

Bun xonTpons
(BKITIOUAS
TEKYIIUH)

NeNo
3aJlaHuH

Bce paznenbl

T1K-29 3HanneM 1 TOHUMaHHUEM
YCTpOICTBa, pabOTHI U MPOIIECCOB,
MIPOUCXOISIINX B U3JICTUAX
PAKETHO-KOCMHUYECKOM TEXHUKU

OK3aMeH

1-20

Tepmonunamuka:l. [Ipenmet u
COCTaBHBIC YaCTH TEPMOJIUHAMHUKHU.
Hcropuueckuii ouepk pa3BUTHS
TepMoauHaMUKU. OCHOBHBIE MOHSATHUS
u onpeznenenus. 2. CylmHocTb
MEPBOTO 3aKOHA TEPMOJIUHAMHUKHU.
AHaJIUTUYECKOE BBIPAXKEHHE 3aKOHA.
YpaBHEHME dHEPIUU I'a30BOTO
1noToka.3. CylHOCTh BTOPOTO 3aKOHA
TepMoarHaMUKH. OOpaTUMOCTh
TEPMOJMHAMUYECKHUX MPOILIECCOB.
Huxn Kapno. Ourponus. Ces3b
SHTPOINMH U BEPOSTHOCTH.
CrarucTuueckoe TOJIKOBaHUE BTOPOTO
3aKOHA TEPMOJUHAMUKH.
OHTponuiiHbIE JUarpamMmsl.4.
VYnenbHbIE TEMIOEMKOCTH.
3aBUCHMOCTh OT OCHOBHBIX (DAKTOPOB.
MosnekynspHO-KUHETHYECKask TEOpUs
TEIJIOEMKOCTH UCaIbHOTO rasa.
Cpennue TermiokMKocTH. 5. CocTaB
HUJcaILHBIX Ta30BEIX CMECEH.
OrnpenenieHne TepMOIMHAMUYECKUX
XapaKTEPUCTHUK
cMmecel.. TermIoeMKoCTH Ta30BbIX
cMeceil. XMMUYECKH pearupyromue
cMecu ra3oB.6. [lonuTponuyeckuit
MIPOIIECC U €T0 UCCIICIOBAaHUE.
TemioeMKoCTh ra3oB B
MOJINTPOTTUYECKOM TPOIIECCE.
Ornpenenenue nokasaress
nositponsl. [Iponeccsr ¢
NEePEeMEHHOI Maccoil paboyero Tena.
YpaBHeHne MaMmoHTOBa.7. YpaBHEHUE
Ban-nep-Baanwca, ero ananuz. P-V
auarpaMmmsl.. Kputudeckoe
COCTOSIHME BEIIECTBA.
TepmoauHamMuyeckoe mnojpoodue
BellecTB. J[poccenupoBanue rasa.
TepMonrHaMuuecKrue 0COOCHHOCTH

3HAaHUA U MCTO/bI, ITOJIYUCHHBIC IIPU

OIIK-2 noHuMaHueM poJiu
MaTeMaTUYeCKUX U
€CTCCTBCHHOHAYYHBIX HAayK H
CHOCOOHOCTBIO K IPHOOPETEHHUIO
HOBBIX MaT€MaTU4YECKHUX U
€CTCCTBCHHOHAYYHBIX 3HAHHIA, C
UCTIOJIb30BaHHEM COBPEMEHHBIX
o0pa3oBaTeIbHBIX U
WH(POPMAITMOHHBIX TEXHOJIOTHH,
CIIOCOOHOCTBIO HCIIONIB30BaTh B
npoQeCCHOHAIBHON ACSITEITHHOCTH

M3yYeHUH MaTeMaTHIeCKUX U
CCTCCTBCHHOHAYYHBIX JUCHUILJINH
(Momymneit)

Pentenue
3amaun 1

CwMm.
MPUIOKEHHE




npoiecca napooopa3oBaHHsI.

BBIpa)KEHHUE MTEPBOTO 3aKOHA
TCPMOJUHAMUKU IJId IPOUCCCOB

Tepmonnnamuka: 1. IIpenmer n

[TaporasoBsie cmecu. Brnaxubiit
Bo31yX.8. Llukisl nopmHessix JIBC.
kel ra30TypOMHHBIX YCTaHOBOK.

[ukibl BO3AYIIHO-PEAKTUBHBIX
npurareneit. I{ukn naeansaoro JXPII.

[yl TAPOCUIIOBBIX YCTAHOBOK.9.
IIponieccrl ¢ nepeMeHHOM Maccoi
pabouero Tena. AHAIUTHYIECKOE

MepeMEeHHOI Maccoil paboyero Tena.

C

Hcropruecknii ouepk pa3BUTHS

u onpeaenenud. 2. CynHocTb
MEePBOT0 3aKOHA TEPMOJIUHAMUKHU.

ypaBHeHI/IC 9HEPTHUU Ia30BOI0

TepMoguHaMUuKU. OOpaTUMOCTh
TEPMOJMHAMUYECKUX MPOIIECCOB.
[Mukn Kapno. OuTponus. Cesa3b

SHTPONUH U BEPOSATHOCTH.

3aKOHA TEPMOJIMHAMUKH.
OHTpoONuiiHbBIE JUarpammsl.4.
VYrenpHbIE TETIOEMKOCTH.

TEIJIOEMKOCTH MJI€AIBHOIO Ta3a.
Cpennue TermiokMKocTH. 5. CocTaB
UJICAJIBHBIX T'a30BbIX CMECEH.
OnpeneneHre TEPMOIMHAMUYECKUX
XapaKTEPUCTHUK
cMmeceil.. TennoeMKocTH ra3oBbIx
cMeceil. XUMUYECKH pearupyroume
cMecH rasos.6. [lonutponnueckuii
IIPOLIECC U €TO UCCIIEIOBAHUE.
TermoeMKoCTh ra3oB B
MOJIUTPOIIUYECKOM MPOLIECCE.
Onpenenenne nokaszaress
nosirponsl. IIponeccsl ¢
NEpEeMEHHOI Maccoil paboyero Tena.
YpaBHeHne MaMmoHTOBa.7. YpaBHEHUE
Ban-nep-Baanbca, ero ananus. P-V
nuarpammsl.. Kpurnueckoe
COCTOSTHHE BEIlleCTBa.
TepMmonuHamMuyeckoe nogpoodue
BellecTB. J{poccenupoBanue rasa.
TepmonuHaMuveckue 0COOEHHOCTH
npoliecca napooopa3oBaHHUs.
[Taporasossie cMecu. Braxusliii
BO31yX.8. [lukiel nopmuessix JIBC.

COCTAaBHBIC 4aCTU TCPMOJUHAMUKHU.

TCPMOJAHAMUKH. OCHOBHBIC TTOHSTHS

AHanUTUYECKOE BBIPAKEHUE 3aKOHA.

1oToka.3. CyIHOCTh BTOPOTO 3aKOHA

CTaTHCTUYECKOE TOJIKOBAHUE BTOPOI'O

€CTECTBEHHOHAYUYHBIX HAyK U

3aBHUCHUMOCTb OT OCHOBHBIX (DAKTOPOB.
CITOCOOHOCTHIO K MMPHOOPETEHHUTO

MosekynsIpHO-KUHETHYECKasl TCOPHUS

OIIK-2 noHumanueM poiu
MaTeMaTH4eCKUX U

HOBBIX MAaTEMAaTUYCCKUX U
€CTECTBCHHOHAYYHBIX 3HAHUIH, C
UCTIOJIb30BaHHEM COBPEMEHHBIX
00pa3oBaTeIbHbIX U
MH(POPMAITMOHHBIX TEXHOJIOTHH,
CIOCOOHOCTBIO UCTIONB30BaTh B
npodecCHOHATBHOMN JIeITeTLHOCTH
3HAHUS U METOJIbI, TIOJY4YCHHBIC TIPU
N3YyYCHHUU MAaTCMATUYICCKUX U
€CTECTBCHHOHAYYHBIX JUCITUTLTIHH
(Momynein)

]_[I/IK.IIBI T a30Typ6I/IHHBIX YCTAaHOBOK.

Penitenune
3ama4u 2

CwMm.

MIPUIIOKEHUE




[ukibl BO3AYIIHO-PEAKTUBHBIX
npurareneit. I{ukn naeansaoro JXPII.
MKkl TAPOCUIIOBBIX YCTAHOBOK.9.
IIponieccrl ¢ nepeMeHHOM Maccoi
pabouero Tena. AHAIUTHIECKOE
BBIpa)KEHHE MEPBOTO 3aKOHA
TEPMOJMHAMUKHU JJIs IPOLIECCOB C
MepeMEeHHOI Maccoil paboyero Tena.

Tepmonunamuka:l. [lpenmet u
COCTaBHBIE YaCTHU TEPMOINHAMUKH.
Hcropruecknii ouepk pa3BUTHS
TepMOAUHAMUKH. OCHOBHBIE TIOHATHUSA
n onpenenenus. 2. CyniHoCTh
IIEPBOT0O 3aKOHA TEPMOAMHAMHUKH.
AHanUTUYECKOE BBIPAKEHUE 3aKOHA.
YpaBHEHHE dHEPIUU Ta30BOTO
1oToka.3. CyIHOCTh BTOPOTO 3aKOHA
TepMoguHaMUKU. OOpaTUMOCTh
TEPMOJNHAMUYECKUX MPOIIECCOB.
[Muxn Kapro. OuTponus. Cesa3b
SHTPONUH U BEPOSATHOCTH.
CratucThuecKkoe TOJIKOBaHHE BTOPOTO
3aKOHA TEPMOJMHAMUKH.
OHTpOINUIHBIE JUarpamMmmsl.4.
VnenbHBIE TEINIOEMKOCTH.
3aBUCHUMOCTb OT OCHOBHBIX (DaKTOPOB.
MornexynsipHO-KUHETHYECKasl TEOpUs
TEIIOEMKOCTH HJI€ATIBHOIO Ta3a.
Cpennue TermiokMKocTH. 5. CocTaB
UJICAJIBHBIX T'a30BbIX CMECEH.
OnpeneneHne TEPMOIMHAMUYECKUX
XapaKTEPUCTHUK
cMmeceil.. TennoeMKocT ra3oBbIxX
cMeceil. XMMUYECKH pearupyroume
cMecH rasos.6. [lonutponnueckuii
IIPOLIECC U €TO UCCIIEIOBAHUE.
TermoeMKoCTh ra3oB B
MOJIUTPOIIUYECKOM MPOLIECCE.
Onpenenenre nokaszares
nosirponsl. IIponeccsl ¢
NEPEMEHHOI Maccoil pabodero Tena.
YpaBHeHne MaMmoHTOBa.7. YpaBHEHUE
Ban-nep-Baanbca, ero ananus. P-V
nuarpammsl.. Kpurnueckoe
COCTOSTHHE BEIlleCTBa.
TepMmonuHamMuyeckoe nogpoodue
BellecTB. J[poccenupoBanue rasa.
TepmonuHaMuveckue 0COOEHHOCTH
nporecca napooOpa3zoBaHHUsL.
[Taporasossie cMecu. Braxxuslii
BO31yX.8. [lukiuel nopmuessix JIBC.
ukisl ra30TypOMHHBIX YCTaHOBOK.
[{ukIbI BO3AYIITHO-PEAaKTUBHBIX
npurareneit. I{ukn naeansuoro XXPII.
[{1KIBI HAPOCUIOBBIX YCTAHOBOK.9.
[Iporuecchl ¢ NEpeMEHHON Maccon

T1K-29 35aHMEM U TOHUMAHHUEM
YCTpOICTBa, pabOTHI U MPOIIECCOB,

MPOUCXOISAIINX B U3JICIHSIX
PAKETHO-KOCMUYECKON TEXHUKU

KontponpHas Cwm.
pabora 1  |mpuiiokeHue




pabouero Tena. AHAIUTHIECKOE
BBIpa)KEHHE MEPBOTO 3aKOHA
TCPMOJAUHAMUKHU IJId IMPOLCCCOB C
MepeMEeHHOI Maccoil paboyero Tena.

Teronepenaya: 1. OCHOBHOM 3aKOH U
OCHOBHOE A depeHnnaibHoe
ypaBHEHHE TETUTONPOBOTHOCTH.

TeronpoBOIHOCTH CTEHOK B
CTAIMOHAPHOM pekHuMe.. Pemenne
3aJ1a4 HeCTalMOHAPHOM

TETUTOTIPOBOTHOCTH (MCITOIB30BAHNE

HOMOTPaMM, METOIbI CETOK U
PETYISIPHOTO TETUIOBOTO PeXHMa).2.
@DaKTophbl, BIUAIOLINE HA
WHTEHCHUBHOCTD TETUIOOTIa4H.

Cucrtema ypaBHEHUI KOHBEKTUBHOT'O

teruiooOMeHa CriocoObl onpesesieHus

IUIOTHOCTH MOTOKA Teria. OCHOBHBIE

TIOJIOKEHUS TEOPUH TTOTPAHUIHOTO
cy10s1. OCHOBHBIE TIOJIOKEHHSI TEOPHH
MO100MS TIPOIIECCOB TETTIOOOMEHA.
TemuooTnaua npu €CTECTBEHHOM U
BBIHYKJICHHOM JBIDKEHHH TIOTOKOB.
Oco6eHHOCTH TETI00TAAYH TPU
XUMHAYECKUX PEAKIHSX B
HorpaHuyHOM cioe.3. dusnueckas

KapTUHA mporecca kurenus. Kamenue

XKHUJIKOCTU TIPU IBUKEHUHU BHYTPHU

o0orpeBaeMbIX KaHAIOB. TemmooTaaya

IpY KUTIEHUU SKUIKOCTH B OOJIBIIOM

o0beMe 1 BHYTpH KaHaoB. KpHu3uchl
K1 nieHus.. TermooTavya npu

KoHJeHcanuu. Teriootaaqa npu

ucnapenun.4. Cucrema
nudepeHIanbHbIX YpaBHEHUN
TeriomaccoobMena.. TernooTnaua
NPY UCTIAPSHUH JKUAKOCTH B
MaporazoByIO Cpely CMecH.S.
OCHOBHBIE 3aKOHBI TETIOBOTO
n3nydenus. TemnooOMeH u3nydeHueM

MEXy TBEpABIMH TenaMu. TeroBoe

U3Iy4YeHue razoB.. TermoooMeH
W3IYYCHUEM MEXIY Ta30M U eTo
0005104K0i. OCOOEHHOCTH JIyUYUCTOTO
TEII000MEeHa B PaKEeTHBIX
nBurarensax.6. Teruonepenaua uepes
TUTOCKHUE, IMIHHAPUICCKHIE U
OpeOpeHHBIE CTEHKU.
HNuTeHcudukanus nporeccos
TEIUIONepelauu.

T1K-29 35anneM ¥ HOHUMaHHEM
YCTPOMCTBA, pabOTHI M TIPOIIECCOB,
MPOUCXOASIINX B U3IETHUAX
PaKETHO-KOCMHUYECKON TEXHUKH

Pentenue
3a7ga4u 3

Cwm.
MIPUIIOKEHUE

Temnonepenava: 1. OCHOBHOM 3aKOH U
OocHOBHOE auddepeHInaIbHoe
YpaBHEHHUE TEIIIONPOBOIHOCTH.

TennonpoBOAHOCTh CTEHOK B

CTallMOHAPHOM pexuMme.. Pemienue

3a7a4 HECTAlMOHAPHOWU

OIIK-2 noHumanueM poiau
MaTeMaTHYeCKuX U
€CTECTBEHHOHAYYHbIX HayK U
CIOCOOHOCTBIO K IPUOOPETEHUIO
HOBBIX MaTeMaTU4eCKUX U
€CTECTBCHHOHAYYHBIX 3HAHHH, C

KontponpHas
pabora 2

CwMm.

MIPUIOKEHUE




TEIUIONPOBOIHOCTH (MCIIOIB30BAHNE
HOMOTPaMM, METOJIbI CETOK U
PETYISPHOIO TEIIOBOTO PEKUMa).2.
@DaKTOpHI, BIUAIONIUE HA
WHTEHCUBHOCTD TETIOOTIauH.
CucreMa ypaBHEHU KOHBEKTUBHOTO
terioooMena CriocoObl onpeeeHus
IUIOTHOCTHU MOTOKA Teryia. OCHOBHBIE
MOJIOKEHUS TEOPUH MTOTPAHUYHOTO
ciosi. OCHOBHBIE MOJIOKEHUS TEOPUH
1o00Ms MPOIIECCOB TETII0O0OMEHA.
TennooTnaua npu €CTECTBEHHOM U
BBIHY’KJICHHOM JBM)KEHHH TIOTOKOB.
Oco0eHHOCTH TETIOOTAAYH MTPU
XUMHUYECKUX PEAKIIUAX B
MOrpaHUYHOM cJioe.3. Duzndeckas
KapTUHa mporecca kunenus. Kunenue
KUJKOCTH TPU JABHKEHUU BHYTPU
oborpeBaeMbIX KaHaIoB. TemnooTaaua
IPU KUIIEHUH KUJIKOCTH B OOJIBIIOM
o0beMe 1 BHYTpH KaHaJoB. Kpu3ucel
KM neHus.. Temnootaaya npu
KoHAeHcauuu. Termoornaya npu
ucnapenuun.4. Cucrema
muddepeHraIbHbIX ypaBHEHUI
TeruiomaccoooMena.. Teruooraaya
IPY UCTIAPEHUU KUAKOCTH B
Mapora3oBylo Cpelly CMecCH.S.
OCHOBHBIE 3aKOHBI TETJIOBOTO
uznyudenus. TermmooOMeH U3TydeHHEM
MEXy TBEpABIMH TenaMu. TeroBoe
u3NydeHue razos.. TeminooOmeH
U3ITYyYeHUEM MEXIY Ta30M U ero
060moukoi. OCOOEHHOCTH JTyYHUCTOTO
TEII000MEHa B paKETHBIX
nsurarenax.6. Temionepenada yepes
IUIOCKUE, IMIMHAPUIECKHIE U
OpeOpeHHBIC CTEHKH.
WuTencudukanys nporeccon
TEeIUIoNepe1ayun.

HCTIOJIb30BaHNEM COBPEMEHHBIX
0o0pazoBaTeIbHBIX U
WH(POPMAITMOHHBIX TEXHOJIOTHUH,
CIIOCOOHOCTBIO UCIIONIb30BaTh B
npodeccHOHANTBHON IeITeTbHOCTH
3HAHUS ¥ METOJIbI, TIOJy4YCHHBIC TIPU
W3YYCHUN MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHBIX JUCITUTLTHH
(Momyneit)

Tepmonnnamuka: 1. [Ipenmer n
COCTaBHBIE YACTHU TEPMOJNHAMUKH.
Hcropruecknii ouepk pa3BUTHS
TepMOAUHAMUKH. OCHOBHBIE TIOHATHUS
u onpenenenud. 2. CynHocTb
IIEPBOT0O 3aKOHA TEPMOAMHAMHUKH.
AHanUTUYECKOE BBIPAKEHUE 3aKOHA.
YpaBHEHHE dHEPIUU Ta30BOTO
1oToka.3. CyIHOCTh BTOPOTO 3aKOHA
TepMoaguHaMUuKU. OOpaTUMOCTh
TEPMOJMHAMUYECKUX MPOIIECCOB.
[Mukn Kapro. OuTponus. Cesa3b
SHTPONUH U BEPOSATHOCTH.
CraTucThuecKoe TOJIKOBaHUE BTOPOTO
3aKOHA TEPMOJMHAMUKH.
OHTponuiiHble qUarpammsl.4.

ITIK-1 crtoco6HOCTBIO paboTaTh B
MH(POPMAIIIOHHO-
KOMMYHHUKAI[MOHHOM MIPOCTPAHCTRBE,
MIPOBOAMTH TBEPAOTEIHHOE
KOMITBIOTEPHOE MOJICIIUPOBAHUE,
MIPOYHOCTHBIC, TUHAMHYECKUE U
TEIUIOBBIE PACUETHI C
WCTIOJIb30BaHUEM MTPOTPAMMHBIX
CPEICTB OOIIETO Ha3HAYCHUS

Brimonnenue n
3almUTa
nabopaTopHoi
pabotsrI 1




VnenbHbIE TENIIOEMKOCTH.
3aBUCHUMOCTb OT OCHOBHBIX (DAKTOPOB.
MosnekynsipHO-KUHETHYECKasi TEOpHs
TEIIOEMKOCTH HJIeaIbHOIO Ta3a.
Cpennue TerokmkocTH. 5. Cocras
UJiealIbHBIX Ta30BbIX CMECEH.
Omnpenenenne TEpPMOIMHAMUYECKUX
XapaKTePUCTHK
cMecei.. TernmoeMKoCTH ra30BbIX
cMeceld. XUMUYECKU pearupyromue
cMmecu ra3os.6. [lonurponnyeckuii
MIPOLIECC U €T0 UCCIIeI0BaHHeE.
TennoeMKoCTh ra3oB B
MOJTUTPOITUYECKOM MPOIIECCE.
Ornpenenenne nokasarens
nonutponsl. [Ipoueccer ¢
nepeMeHHOI Maccoit pabodero Tena.
YpaBHenue MamoHTOBa.7. YpaBHEHHE
Ban-nep-Baansbca, ero ananus. P-V
nuarpaMmsbl.. Kputudeckoe
COCTOSIHHE BEILIECTBA.
TepMonnaamudeckoe mogpooue
BellecTB. J[poccenupoBanue rasa.
TepmoauHamMuuecke 0COOEHHOCTH
npoliecca napooopa3oBaHHUsL.
[TaporasoBsie cmecu. Brnaxubiit
Bo31yX.8. Llukisl nopmHessix JIBC.
kel ra30TypOMHHBIX YCTaHOBOK.
[ukibl BO3AYIIHO-PEAKTUBHBIX
npurareneit. I{ukn naeansaoro JXPII.
[yl TApOCUIIOBBIX YCTAaHOBOK.9.
IIpouieccrl ¢ nepeMeHHOM Maccoi
pabouero Tena. AHAIUTHYIECKOE
BBIpa)KEHHE MEPBOTO 3aKOHA
TEPMOJMHAMUKHU JJIs IPOLIECCOB C
MepeMeHHOI Maccoil paboyero Tena.

Tepmonnnamuka: 1. [Ipenmer n
COCTaBHBIE YACTHU TEPMOJUHAMUKH.
Hcropruecknii ouepk pa3BUTHS
TepMOAUHAMUKH. OCHOBHBIE TIOHATHUSA
u onpeaenenud. 2. CynHocTb
IIEPBOT0O 3aKOHA TEPMOAMHAMHUKH.
AHanUTUYECKOE BBIPAKEHUE 3aKOHA.
YpaBHEHHE dHEPIUU Ta30BOTO
1oToka.3. CyIHOCTh BTOPOTO 3aKOHA
TepMoguHaMUuKU. OOpaTUMOCTh
TEPMOJMHAMUYECKUX MPOIIECCOB.
[Mukn Kapro. OuTponus. Cesa3b
SHTPONUH U BEPOSATHOCTH.

3aKOHA TEPMOJMHAMUKH.
OHTpONuUiHbBIE JUarpamMmmsl.4.
VnennHBIe TEIIOEMKOCTH.

CTaTHCTUYECKOE TOJIKOBaHUE BTOPOI'O

3aBUCUMOCTb OT OCHOBHBIX (DaKTOPOB.
MounekynsipHO-KHHETHYECKasi TEOpUs
TEILNIOEMKOCTH UECAIbHOIO ra3a.

T1K-29 35aHMeEM U TOHUMAaHHUEM
YCTpOICTBa, pabOTHI U MPOIIECCOB,
MPOUCXOISAIINX B U3JICIHSIX
PAKETHO-KOCMUYECKON TEXHUKH

Brimonnenue n
3aluTa
nabopaTopHOi
paboThI 2




Cpennue TerokmkocTH. 5. Cocras

HACAJIBbHBIX I'a30BbIX cMmeceit.

XapaKTePUCTHK

MIPOLIECC U €T0 UCCIIeI0BaHHeE.
TennoeMKoCTh ra3oB B
MOJTUTPOITUYECKOM MPOIIECCE.
Ornpesenienne nokasarens
nonutponsl. [Ipoueccer ¢

nuarpaMmsbl.. Kputudeckoe
COCTOSIHHE BEILIECTBA.
TepMonnaamudeckoe mogpooue
BellecTB. J{poccenupoBanue rasa.
TepmoauHamMuuecke 0COOEHHOCTH
npoliecca napooopa3oBaHUsL.
[TaporasoBsie cmecu. Brnaxubiit
Bo31yX.8. Llukisl nopmuessix JIBC.
kel ra30TypOMHHBIX YCTaHOBOK.
[ukibl BO3AYIIHO-PEAKTUBHBIX
npurarenent. I{ukn naeansaoro JXPII.
MKkl TAPOCUIIOBBIX YCTAaHOBOK.9.
IIponieccrl ¢ nepeMeHHOM Maccoi
pabouero Tena. AHAIUTHIECKOE
BBIpa)KEHHE MEPBOTO 3aKOHA
TEPMOJMHAMUKHU JJIs IPOLIECCOB C
MepeMEeHHOI Maccoil paboyero Tena.

cMecei.. TernmoeMKoCTH ra3oBbIX
cMeceid. XUMUYECKU pearupyrome
cMmecu ra3os.6. [lonurponnyeckuii

Omnpenenenne TEPMOIMHAMUYECKUX

nepeMeHHOI Maccoit pabouero Tena.
YpaBHenue MamoHnToBa.7. YpaBHEHHE
Ban-nep-Baansca, ero ananus. P-V

Tepmonnnamuka: 1. [Ipenmer n
COCTaBHBIE YaCTHU TEPMOINHAMUKH.
Hcropruecknii ouepk pa3BUTHS
TepMOAUHAMUKH. OCHOBHBIE TIOHATHUS
u onpenenenud. 2. CynHoCTb
IIEPBOT0O 3aKOHA TEPMOAMHAMHUKH.
AHanUTUYECKOE BBIPAKEHUE 3aKOHA.
YpaBHEHHE dHEPIUU Ta30BOTO
1oToka.3. CyIHOCTh BTOPOTO 3aKOHA
TepMoauHaMuKU. OOpaTUMOCTh
TEPMOJNHAMUYECKUX MPOIIECCOB.
[Muxn Kapro. OuTponus. Cesa3b
SHTPONUH U BEPOSATHOCTH.
CratucThuecKkoe TOJIKOBaHHE BTOPOTO
3aKOHA TEPMOJIMHAMUKH.

3aBHCHMOCTh OT OCHOBHBIX (I)aKTOpOB.

OIIK-2 moHumaHnueM poiu
MaTeMaTH4eCKUX U
€CTECTBEHHOHAYYHBIX HAyK U
CITOCOOHOCTHIO K MMPHOOPETEHHUIO
HOBBIX MaTEMaTHYECKHUX U
€CTEeCTBEHHOHAYYHBIX 3HAHUH, C
UCTIOJB30BaHUEM COBPEMECHHBIX
o0pa3oBaTeIbHBIX U
WH(POPMAITMOHHBIX TEXHOJIOTHH,
CIOCOOHOCTBIO UCIIONIB30BaTh B

. npodecCHOHANTBHOMN IeITeTbHOCTH
OHTpOINUiHBIE JUarpamMmmsl.4.

3HAHUA U METOJIbI, TOJIyY€HHBIE IPU
VYrenpHbIE TETIOEMKOCTH.

N3YyYCHHUU MAaTCMATUYCCKUX U

€CTECTBEHHOHAYYHBIX TUCIUILINH
MonekyasapHO-KMHETHYECKast TEOPHUS

TEIJIOEMKOCTH UEaIbHOTrO rasa.
Cpennue TermiokMKocTH. 5. CocTaB
UJI€aJIbHBIX Ta30BbIX CMECEN.
OnpeneneHre TEPMOINMHAMUYECKUX

(Momyneit)

XAPAKTCPUCTHK

Brimonnenue n
3amuTa
nabopaTopHoi

pabotsl 3




cMecei.. TernmoeMKoCTH ra3oBbIX
cMeceid. XUMUYECKU pearupyroue
cMmecu ra3os.6. [lonurponnyeckuii
MPOLIECC U €T0 UCCIIeI0BaHHeE.
TennoeMKoCTh ra3oB B
MOJTUTPOITUYECKOM MPOIIECCE.
Ornpesenienne nokasarens
nonutponsl. [Ipoueccer ¢
nepeMeHHOI Maccoit pabouero Tena.
YpaBHenue MamoHnToBa.7. YpaBHEHHE
Ban-nep-Baansbca, ero ananus. P-V
nuarpaMmsbl.. Kputudeckoe
COCTOSTHHE BEILIECTBA.
TepMonnaamudeckoe mogpooue
BellecTB. J{poccenupoBanue rasa.
TepmoauHamMuuecke 0COOEHHOCTH
npoliecca napooopa3oBaHHUsL.
[TaporasoBsie cmecu. Brnaxubiit
Bo31yX.8. Llukisl nopmuessix JIBC.
kel ra30TypOMHHBIX YCTAHOBOK.
[ukibl BO3AYIIHO-PEAKTUBHBIX
npurareneit. I{ukn naeansaoro JXPII.
[y TApOCUIIOBBIX YCTAaHOBOK.9.
IIponieccrl ¢ nepeMeHHOM Maccoi
pabouero Tena. AHAIUTHIECKOE
BBIpa)KEHHE MEPBOTO 3aKOHA
TEPMOJMHAMUKHU JJIs IPOLIECCOB C
MepeMEeHHOI Maccoil paboyero Tena.

Teronepenaya: 1. OCHOBHOM 3aKOH U
OCHOBHOE A depeHnnaibHoe
ypaBHEHHE TETUTONPOBOTHOCTH.

TennonpoBOAHOCTH CTEHOK B
CTAIMOHAPHOM pekHuMe.. Perenne
3a/1a4 HeCTaIMOHAPHOM

TETUTOTIPOBOTHOCTH (MCITOIB30BAHNE

HOMOTPaMM, METOJIbI CETOK U
PETYISIPHOTO TETUIOBOTO PeXUMa).2.
@DakTOpHI, BIHUSIONINE HA
HMHTCHCUBHOCTbH TCIJIOOTAAYN.

CucremMa ypaBHEHUI KOHBEKTUBHOTO

teruiooOMeHa CriocoObl onpesesieHus

TUIOTHOCTH MOTOKA Teria. OCHOBHBIE

MMOJIOXKCHUA TCOPUHU ITOTPAHUYIHOT'O
cnosi. OCHOBHBIE MOJIOKEHUS TEOPHH
MO100Ms TIPOIIECCOB TETTIOOOMEHA.
TennooTnaua mpu €CTECTBEHHOM U
BBIHYXXJICHHOM ABHUKCHHUH ITOTOKOB.
Oco0eHHOCTH TETUIOOTAAYH MIPU
XUMHYCCKUX pCaKIUAX B
orpaHuyHOM ciioe.3. dusndeckas

KapTuHa npouecca kunennsa. Kunenue

KUJKOCTH TP JABMKEHUU BHYTPHU
oborpeBaeMbIX KaHAIOB. TemmooTaaya
NIPU KUIIEHUH YKUJIKOCTH B OOJBIIIOM
o0beMe 1 BHYyTpH KaHaoB. Kpusucer
Ku neHus.. Temnootaagya npu

T1K-29 35aHMeEM U TOHUMAHHUEM
YCTpOKCTBa, pabOTHI U MPOIIECCOB,
MPOUCXOISAIINX B U3JICITHSIX
PAKETHO-KOCMUYECKON TEXHUKU

Brimonnenue n
3almUTa
nabopaTopHoi
pabots1 4




ucnapenuun.4. Cucrema
muddepeHraIbHbIX ypaBHEHUH

IIPU UCIIAPEHUU JKHUJIKOCTHU B

Mapora3oByIO CpeIy CMECH.S.
OCHOBHBIE 3aKOHBI TEIJIOBOIO

M3ITy4YeHHE Ta30B.. Teroo0MeH
M3IIy4YEHUEM MEXIY ra3oM U €ro

TEII000MEHa B paKeTHBIX

IMJIOCKHUC, NUIINHAPUICCKUC U
OpeOpeHHBIC CTCHKH.
WuTencudukanys nporeccon
TETUTOTIePEIauu.

KoHAeHcauuu. Termoornaya nmpu

TeromaccoodMena.. Termtoornaya

uznyudenus. TermooOMeH U3TydeHHEM
MeXy TBEpAbIMU TesaMu. TernoBoe

060moukoi. OCOOEHHOCTH JTyYHUCTOTO

nBurarenax.6. Temionepenada yepes

OoCHOBHOE Au(epeHInaIbHOe
ypaBHEHHE TETUTONPOBOTHOCTH.
TenmonpoBOAHOCTH CTEHOK B
CTAIMOHAPHOM pekHuMeE.. Perenne
3a/1ad HeCTaIMOHAPHOM
TETUTOTIPOBOTHOCTH (MCITOIB30BAHNE
HOMOTPaMM, METOJIbI CETOK U
PETYISIPHOTO TETUIOBOTO PeXUMa).2.
@DakTOpHI, BIHUSIONINE HA
HMHTCHCUBHOCTbH TCIJIOOTAAYHA.
Cucrema ypaBHEHUI KOHBEKTHBHOTO
teruiooOMeHa CriocoObl onpesesieHus
TUIOTHOCTHU TOTOKA Teria. OCHOBHBIE
MMOJIOXKCHUA TCOPUHU IMOTPAHUYIHOT'O
cnosi. OCHOBHBIE MOJIOKEHUS TEOPHH
MO100MS TIPOIIECCOB TETTIOOOMEHA.
TennooTnaua mpu €CTEeCTBEHHOM U
BBIHYXXJICHHOM ABHXCHHUH ITOTOKOB.
Oco0eHHOCTH TETIOOTAAYH MIPU

XUMHYCCKUX pCaKIUAX B
norpaHuyHOM ciioe.3. duzndeckas
KapTuHa npouecca kunennsa. Kunenue

o0OorpeBaemMbIx kKaHasloB. Teriootaaya
IpU KUTICHUU SKUIKOCTH B OOJIBIIOM
o0beme U BHYTpHU KaHajoB. Kpuzucel
KM neHus.. Temnooraada npu
KOHJIeHcauu. TermnooTaa4ya npu
ucnapenun.4. Cucrema
nuddepeHINaTbHBIX YpaBHEHUI
TeriomaccoobMena.. TernooTnaua
IIPU UCTIAPEHUH KHUJIKOCTH B
[apora3oBylO Cpelly CMECH.S.
OcHOBHBIE 3aKOHBI TETIJIOBOTO
n3nydenus. TemnooOMeH u3nydeHuem
MeX1y TBepAbIMU TeslaMu. TeroBoe
u3Iy4deHue razos.. TemioooMeH

Teronepenaya: 1. OCHOBHOM 3aKOH U

OIIK-2 noHuMaHueM poJiu
MaTeMaTUIEeCKUX U
€CTCCTBCHHOHAYYHBIX HAayK H
CIOCOOHOCTBIO K IPHOOPETEHHUIO

HOBBIX MaT€MaTU4YeCKHUX U
€CTECTBEHHOHAYYHBIX 3HAHUH, C
UCTIOJIb30BAaHHEM COBPEMEHHBIX
00pa3oBaTeIbHBIX U
WH(POPMAITMOHHBIX TEXHOJIOTHIH,
CIIOCOOHOCTHIO UCIIONIB30BATh B
poQeCCHOHAIBHON ACSITEITBHOCTH

3HAaHUA U MCTO/bI, ITOJTYUYCHHBIC IIPU
KUAKOCTU MPpU IBUKCHUU BHYTPU

U3yUYCHUN MaTEMaTUIECKHUX U
€CTECTBEHHOHAYYHBIX JUCIUATLINH
(Momymneit)

Brimonxenue u
3ammmTa
nabopaTtopHOH
paboThI 5




U3TYYeHHEM MEXIY Ta30M U ero
06o0moukoi. OCOOEHHOCTH JTyYHUCTOTO
TEII000MEHa B paKeTHBIX
nsurarenax.6. Temionepenada yepes
TUTOCKHE, IIWIHHIPUYECKIE U
OpeOpeHHBIC CTCHKH.
WuTencudukanys nporeccon
TEeIUIoNepe1aun.

7.2. Buabl KOHTPOJIS, IPOLEAYPHI POBEACHUN, KPUTEPUU OLICHUBAHU S

Bun xonTpOns

[Ipouenypsl MpoBeICHHS U OLIEHUBAHUS

Kpurepnn onenuBanus

DK3aMeH

DK3aMeH NMPOBOIUTCS B YCTHOM (hopme 110
HK3aMEHAIMOHHBIM OujieTaM. DK3aMEeHAIIMOHHBIN
OuseT BKIIIOUaeT B ceds 2 BOMpoca, MO3BOJISIONIUX

OIICHUTH C(HOPMHUPOBAHHOCTH KOMIIeTeHITNH. Ha
otBeThl oTBoaUTCA 0,5 yaca. [Tpu oueHuBanumn
PE3yaBTaTOB MEPOTIPUSATHUS UCTIONb3YETCsl OANIILHO-
PEUTHHIOBasI CUCTEMA OLIEHUBAHMSI PE3YJIbTaTOB
y4eOHOMU JeATETHPHOCTH 00yUaromuxcs (yTBEpKIeHa
npuka3zoM pexropa ot 24.05.2019 r. Ne 179)
IIpaBuBHBIN OTBET HA BOIPOC COOTBETCTBYET 10

Oannam. HerpaBuiibHBIN OTBET Ha BOMIPOC

cootBeTcTBYeT () OamioB. MakcumMaabHOE KOJTHIECTBO
6amios — 20.

Otnmnuno: Bennunna
peiTiHra o0yyaromierocs 3a
meponpusitae 85...100 %
Xopomio: BennunHa peiiTuHra
oOyuaromierocs 3a
Meponpustue 75...84 %
YIOBIIETBOPUTENBHO:
Benuuuna peiiTunra
oOyuaromierocs 3a
Meponpusitre 60...74 %
HeynoBieTBOpUTENBHO:
Benuuuna peiiTunra
oOyuaromierocs 3a
Meponpusitue 0...59 %

Pemenne 3agaun
1

Pemenuie 3anaun ocyniecTBiIsieTcsl Ha MOCIETHEM
3aHATHUHU U3ydaeMoro paszaena. Ha pemenue 1 3agaun
otBonutcs 0,5 yaca. Kaxxaomy cTyneHTy naercs 1o |
3anade. [Ipu olleHUBaHUU PE3YABTATOB MEPOTIPUSITHS

UCIIOJIb3yeTcs OalIbHO-PEUTHHIOBAs CUCTEMA

OIICHUBaHUS PE3YJIBTATOB yUeOHOU AESITEILHOCTH

oOydarormuxcs (yTBep K/IeHa MTPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). [IpaBunpHOE pelIeHre 3a1a41

cooTBeTCTBYeT 3 Gaymtam. YaCTUYHO NTpaBUITBLHBII
OTBET COOTBETCTBYET 2 Oasiam. HermpaBuiibHbII OTBET
Ha BONpocC cooTBeTcTBYeT 0 OayutoB. MakcuManbHOE
KOJTM4YeCcTBO 6ayuioB — 3. BecoBoii ko3 dument
MeponpuaTus — 1

3a4TeHO: PEUTHHT
oOyuJarormierocs 3a
MeponpusITHe OOJbIlE UITU
paBHO 60 %.

He 3auTeHo: pedTuHr
oOyuJarormierocs 3a
MepornpusTie MeHee 60 %

Penrenue 3agaun
2

Penrenue 3aaum 0CymecTBISIETCS HA TIOCIEIHEM
3aHATHH U3ydaemoro paszaena. Ha pemenue 1 3agaun
orBogutcs 0,5 gaca. KaxxaoMy ctyneHrty paercs no 1
3agaye. [Ipu olleHUBaHUU pe3yabTaTOB MEPOTIPHUATHS

UCTIONB3yeTCs OAJUTbHO-PEUTHHTOBAsI CUCTEMA

OLIEHUBAHUS PE3YJIbTaTOB YUeOHO! AEATEeIbHOCTH

oOydarormuxcs (yTBEpK/IeHa MIPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). [IpaBunbHOE pelIeHue 3a/1a4u

COOTBETCTBYET 3 O6ayiaM. YacTUYHO MPaBUIIBbHBIN

OTBET COOTBETCTBYET 2 OayutaM. HenpaBuibHBIN OTBET
Ha Borpoc cooTBeTcTByeT 0 OamioB. MakcumanabHOE
KOJIM4YeCTBO 6auioB — 3. BecoBoil ko3 dument
MeponpuaTus — |

3a4TeHO: PEUTHHT
oOyuJarormierocs 3a
MEpONpUsATHE OONbIIE WIH
paBHO 60 %.

He 3auTeHo: pedTuHr
oOyuJarorierocs 3a
MepornpusTie MeHee 60 %

Pemenne 3anaun
3

Pemenue 3anaun ocyniecTBIsIETCsl Ha MOCIETHEM
3aHATUM U3ydaemoro pazaena. Ha pemenue 1 3agaun
orBoguTcs 0,5 gaca. Kaxxgomy ctynenty gaercs o 1

3a4TeHO: PEUTHHT
oOyuarorierocs 3a

MEpONpUsITHE OOJIbIIE UITH




3agaye. [Ipu olleHUBaHUN pe3yabTaTOB MEPOTIPHSITHS
UCIOJIb3yeTcs OaIbHO-PEUTUHIOBAs CUCTEMA
OLICHUBAHUS PE3YJIbTaTOB YUeOHOW AEITEIHHOCTH
oOy4arormuxcs (yTBepK/IeHa MTPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). [IpaBunpHOE pellIeHrE 3a1a41
cooTBeTCTBYET 3 Oayutam. YaCTUYHO NTpaBUIIBLHBII
OTBET COOTBETCTBYET 2 Oasam. HenmpaBuilbHbII OTBET
Ha BOIpocC cooTBeTcTBYeT 0 OayuoB. MakcuManbHOE
KOJIM4YeCTBO 0ayuioB — 3. BecoBoii ko3 dument
MeponpuaTus — 1

paBHO 60 %.

He 3auteno: peiiTunr
oOyuarorierocs 3a
Meponpustre meHee 60 %

C KaXXIpIM CTYACHTOM IIPOBOAMUTCS cOOECEeI0BaHUE 10
3apaHee BBINOJHEHHOW MMCbMEHHOM KOHTPOJIBHOU
pabore. KontponsHas pabota comepxur 1
MpaKkTUYECKYI0 3a7auy. [Ipu olleHuBaHUU pe3yabTaToB
MEPOTPUSITHS UCTIONB3YETCS OaNIBHO-PEUTHHTOBAS
CUCTEeMa OIICHUBAHHUSI PE3yAbTaTOB YUeOHOM

3a4TeHO: PEUTHHT
oOyuJarormierocs 3a
MEpONpUsATHE OONbIIE WIH

KontponbpHas N
JeATETLHOCTH 00yJaromuxcs (yTBepKaeHa mpuka3oM [paBHo 60 %.
pabora 1 .
pexropa ot 24.05.2019 . Ne 179). IlpaBunbHoe He 3aureHo: pedTHHT
pelIeHre 3a1auu COOTBETCTBYET 5 O6amiaM. YacTuuHo |0Oydaromierocs 3a
MIPaBUJIBHBIN OTBET COOTBETCTBYET 3 Oayiam. MepornpusTie MeHee 60 %
HenpaBunbpHbI OTBET Ha BOIIPOC COOTBETCTBYET O
6am1oB. MakcuManbHOE KOJIUYEeCTBO OajioB — 5.
BecoBoit koahdunvent meponpusrtus — 1.
C Ka)XIbIM CTYZIEHTOM IIPOBOJIUTCS coOece0BaHuE 110
3apaHee BBIITOJIHEHHON TUCbMEHHON KOHTPOIbHOU
pabore. KontponsHas pabota comepxur 1
IIPAKTUYECKYIO 3a1a4dy. [Ipu oneHnBaHUM pe3yapTaToB [3a4TEHO: PEUTUHT
MEPOIPUATHSI UCIIONb3YeTCs OaJUIbHO-pEUTHHIOBasl  [00ydaromierocs 3a
cucTeMa OLICHUBAaHUS PE3yIbTaToB yueOHOM MEpONpUsATHE OONbIIE UIH
KontposnbpHas N
pabora 2 JeATEILHOCTH O0yUaromuxcs (yTBepxKaeHa npukazom [paBHo 60 %.

pexropa ot 24.05.2019 . Ne 179). IlpaBunbHoe
pelieHue 3a1a4u COOTBETCTBYeT 5 O6amnam. YacTuaHo
NpaBUIbHBIM OTBET COOTBETCTBYET 3 OaliaM.
HenpaBuibHbIi OTBET Ha BOMPOC COOTBETCTBYET 0
6am1oB. MakcuMabHOE KOJIMYEeCTBO 0ajioB — 5.
BecoBoii koaddunrent meponpusarus — 1.

He 3aureHo0: pedTHHT
oOyuarorierocs 3a
MepornpusTiue MeHee 60 %

Brinonnenue u
3armTa
nabopaTopHOM
pabortsr 1

JlabopaTtopHasi paboTa IPOBOAUTCS BO BPEMST U3yUCHHUS
naHHoro pasnena. C KakKIpIM CTYIEHTOM MTPOBOIUTCS
co0ecel0BaHNE TI0 3apaHee BBIIOJIHEHHON K
naboparopHoii pabote. [Ipu oneHMBaHUM PE3yIBTATOB
MEPOIPUSATHSI HCIIOJIb3YeTCs OaJUTbHO-PEUTHHTOBAS
CUCTEeMa OIICHUBAHHUSI PE3yIbTaTOB YUeOHOM
NeSATEILHOCTU 00yUaromuxcs (yTBepxKaeHa MpUuKazomM
pekropa ot 24.05.2019 . Ne 179). ITomHOCTBIO
BBITIOJTHEHHAS JT1ab0opaTopHas padoTa COOTBETCTBYET 5
Oannam. YacTUYHO BBHITIOTHEHHAs JabopaTtopHas
pabota coorBeTcTByeT 3 Oamrtam. OTCyTCTBHE
nabopaTopHOU paboThl coOoTBEeTCTBYET () GasIOB.
MaxkcumMasbHOe Kon4ecTBO 0amioB — 5. BecoBoii
k03 HUIHEHT MeporTpusaTUs — 1.

3a4TE€HO: pEUTUHT
oOyuaromierocs 3a
MEpOIIPHUATHE OOJBIIIE UITH
paBHO 60 %.

He 3auTeHo: pedTuHr
o0OyuJaromierocs 3a
Meponpusitie MmeHee 60 %

Beimonnenue u
3aIuTa
nabopaTopHOM
paboTeI 2

JlaGopaTopHast paboTa IPOBOAUTCS BO BPEMS U3yUCHHS
JnaHHOro pasnena. C KaKIpIM CTYIEHTOM ITPOBOIUTCS
co0eceZl0BaHKE TI0 3apaHee BBHIOJTHEHHON K
naboparopHoii pabote. [Ipu orieHUBaHUH PE3YIBTATOB
MEPOIPHUATHSI UCTIONIb3YyeTCs OaIbHO-PEUTHHTOBAs
cUcTeMa OIICHUBAHUS PE3yIGTaTOB YUeOHOM

3a4TE€HO: pEUTUHT
oOyuarorierocs 3a
MEpOIPHUATHE OOJBIIIE UITU
paBHO 60 %.

He 3auteno: peiiTunr

oOyyaronierocs 3a




JEeSATENIbHOCTH 00yJaromuxcs (yTBepkKAeHa MPHUKA30M
pekropa ot 24.05.2019 . Ne 179). ITomHOCTBIO
BBINOJIHEHHAS JJabopaTropHas paboTa COOTBETCTBYET 5
OataM. YacTHYHO BHITIOJTHEHHAS JJTaOopaTopHast
pabota coorBeTcTByeT 3 Oamiam. OTCyTCTBHE
nabopaTopHOU paboThl cooTBEeTCTBYET () OasIoB.
MaxkcuMmanbHOE KOJTMYeCcTBO 0amioB — 5. BecoBoii
k03 HUIMEHT MeponpusaTus — 1.

MepornpusTie MeHee 60 %

BrinmonHenue u
3ammmuTa
nabopaTtopHOH
pabotsl 3

JlabGopaTopHast paboTa TPOBOAUTCS BO BPEMS U3yUCHHS
JTaHHOTO paznena. C KaxKIbIM CTyACHTOM MPOBOIUTCS
cobeceroBaHMUE 10 3apaHee BBHITIOTHEHHOU K
naboparopHoii padore. [Ipu onleHuBaHUM PE3yabTATOB
MEPOTIPUSTHS UCTIONB3YeTCs OaITbHO-PEHTHHTOBAS
cucTeMa OLICHUBAaHUS PE3yIbTaTOB yueOHOM
NeSITeNIbHOCTH 00y4Jaromuxcs (yTBepxaeHa MpUKa3oM
pekropa ot 24.05.2019 . Ne 179). ITonHOCTBIO
BBITIOJTHEHHAsI TabopaTtopHas paboTa COOTBETCTBYET 5
Oannam. YacTUYHO BHITIOTHEHHAs JabopaTopHas
pabota cootBeTcTBYeT 3 6aymaM. OTCyTCTBHE
naboparopHoii paboTel cOOTBeTCTBYET () 6AIOB.
MaxkcumanbHOe KoJM4ecTBO 06aioB — 5. Becosoii
ko3¢ urmeHt meponpustus — 1.

3a4TeHO: PEUTHHT
oOyuJarorierocs 3a
MEpOIIPUSATHE OOJIBIIE HITH
paBHO 60 %.

He 3aureno: He
3a4TEHO:PEUTHHT
oOyuarorierocs 3a
Meponpusitie MmeHee 60 %

Brimonuenue u
3aluTa
nabopaTtopHO
pabotsl 4

JlabopatopHasi paboTa MPOBOIUTCS BO BpEeMs U3yUCHUS
TaHHOTO paznena. C KaxkIbIM CTyACHTOM IPOBOIUTCS
cobece10BaHUE 110 3apaHee BHIMOJIHEHHON K
nabopatopHoii padore. [Ipu orleHMBaHUU PE3yIBTATOB
MEPOIPHUATHSI UCTIONB3YeTCs OaIbHO-PEUTHHTOBAS
cUcTeMa OI[CHUBAaHUS PE3YIBTaTOB YIeOHOMH
JEeSTeIbHOCTH 00yJaromuxcs (yTBepkKaeHa MPUKa30M
pekropa ot 24.05.2019 . Ne 179). ITomHOCTBIO
BBITIOJTHEHHAs JJabopaTopHas paboTa COOTBETCTBYET 5
Oaymam. YacTUYHO BBINOJIHEHHAs JabopaTopHas
pabota coorBeTcTBYeT 3 Gannam. OTCyTCTBHE
nabopaTopHO paboThl cooTBEeTCTBYET () OaLIOB.
MaxkcumanbHOE KOJM4ecTBO 0anioB — 5. BecoBoii
K03 PuIeHT MeponpusTus — 1.

3a4TeHO: PEUTHHT
oOyuyarorierocs 3a
MEpOTpUITHE OOJIBIIE UITH
paBHO 60 %.

He 3aureHo0: pedTHHT
oOyuarorierocs 3a
MepornpusTiue MeHee 60 %

Brinonnenue u
3ammTa
nabopaTopHOM
paboTel 5

JlabopaTtopHasi paboTa IPOBOAUTCS BO BPEMST U3yUCHHUS
naHHoro pasnena. C KakKIpIM CTYIEHTOM MTPOBOIUTCS
co0ecel0BaHNE TI0 3apaHee BBIIOJIHEHHON K
naboparopHoii pabote. [Ipu oneHMBaHUM PE3yIBTATOB
MEPOIPUSATHSI HCIIOJIb3YeTCs OaJUTbHO-PEUTHHTOBAS
CUCTEeMa OIICHUBAHHUSI PE3yIbTaTOB YUeOHOM
NeSATEILHOCTU 00yUaromuxcs (yTBepxKaeHa MpUuKazomM
pekropa ot 24.05.2019 . Ne 179). ITomHOCTBIO
BBITIOJTHEHHAS JT1ab0opaTopHas padoTa COOTBETCTBYET 5
Oannam. YacTUYHO BBHITIOTHEHHAs JabopaTtopHas
pabota coorBeTcTByeT 3 Oamrtam. OTCyTCTBHE
nabopaTopHOU paboThl coOoTBEeTCTBYET () GasIOB.
MaxkcumMasbHOe Kon4ecTBO 0amioB — 5. BecoBoii
k03 HUIHEHT MeporTpusaTUs — 1.

3a4TE€HO: pEUTUHT
oOyuaromierocs 3a
MEpOIIPHUATHE OOJBIIIE UITH
paBHO 60 %.

He 3auTeHo: pedTuHr
o0OyuJaromierocs 3a
Meponpusitie MmeHee 60 %

7.3. TunoBbie KOHTPOJIbHBbIE 3aJaHUS

Bun konTpONs

Twurmoseie KOHTPOJIBHBIC 3aJIaHUS

DK3aMeH

1. IIpeameT M cocTaBHBIE YaCTH TEPMOJMHAMHUKU. VMIcTOpHYeckuii 0O4epK pa3BUTHS




TepMOIMHAMUKU. OCHOBHBIC MOHATUS U ONIPEICTICHUSI.

2. CyniHOCTb MEPBOro 3aKOHA TEPMOJAMHAMUKN. AHATUTUYECKOE BBIPAKEHHUE
3aKOHA. YpaBHEHHE SHEPIUU ra30BOI0 MOTOKA.

3. CynrHoCTh BTOPOTO 3aKOHA TepMOAUHAMHUKN. OOpaTuMOCTh
TepMOAMHAMHUYECKUX npoueccoB. [ukn KapHo.

4. Dutponus. CBsI3b SHTPONHUU U BEPOSITHOCTU. CTAaTUCTUUECKOE TOJKOBAHHUE
BTOPOT'0 3aKOHA TEPMOJAMHAMUKUA. DHTPONUNHBIE TUAarPaMMBI.

5. YnenbHbIE TETUIOEMKOCTH. 3aBUCUMOCTD OT OCHOBHBIX (DaKTOPOB.
MornekylsspHO-KHUHETUYECKasi TEOpHs TEIJIOEMKOCTH HaealbHOro ra3za. CpeaHue
TEII0EMKOCTH.

6. CocTaB ujeaabHbIX ra30BbIX cMecel. OnpeneneHne TepMOANHAMUYECKIX
XapaKTePUCTUK CMECEH.

7. TernnmoeMKOCTH Ta30BbIX CMecell. XUMUYECKU PEArupyroLIue CMECH Tra30B.

8. [TomuTponuyeckuii MpoIecc 1 ero ucciiefoBanue. TermioeMKoCTh ra30B B
MOJINTPONTMYECKOM Mporiecce. OmnpenenieHne nokasaress noautponsl. [Iporecce ¢
MmepeMeHHOI Maccoil pabouero Tena. YpaBHeHne MaMOHTOBA.

9. YpaBuenue Ban-nep-Baansca, ero ananus. P-V quarpammsl.. Kpurnueckoe
COCTOsIHHE BelllecTBa. TepMoanHaMudeckoe mojaooue BemiecTs. JpoccenupoBanue
rasa.

10. TepmonuHaMuUecKre 0COOCHHOCTH TMPOIIecca MapooOpa3oBaHUsI.
[Tapora3oBsie cmecH. BraxHbiil BO31yX.

11. Huxoer mopmaeBsix JIBC. Lukiber ra30TypOMHHBIX yCTaHOBOK. [IMKIIBI
BO3IYILIHO-peaKTUBHbIX ABurarenei. [{ukn nneansnoro XXP. ki
MapOCUIIOBBIX YCTAHOBOK.

12. TIporieccsl ¢ mepeMeHHOM Maccoi pabodero Tenna. AHAIUTUYECKOE BEIPAKEHHE
MEepBOro 3aKOHA TEPMOJIUHAMUKH JUIS IIPOLIECCOB C MIEPEMEHHOI Maccoil pabouero
Tena.

13. OcHOBHO¥ 3aKOH ¥ OCHOBHOE (D PepeHInanbHOE YpaBHEHNE
TEIJIONPOBOHOCTU. TEemIONPOBOAHOCTh CTEHOK B CTAIlMOHAPHOM PEXKHUME.

14. Pemenue 3a/1a4 HeCTAITMOHAPHOMN TETUIONPOBOJHOCTH (MCTIOIB30BaHUE
HOMOTPaMM, METOJIbI CETOK U PETYIISIPHOTO TETJIOBOTO PEKUMA).

15. ®akTopsl, BIUAIONIME HA HHTEHCUBHOCTD TEIUIO0TAa4M. CUCTEMa ypaBHEHUM
KOHBEKTHBHOTO TeruiooOMeHa CriocoObI onpeeNieHus TUIOTHOCTH TIOTOKA Teria.
16. OCHOBHBIE TTOJIOKEHUS TEOPUH MOTPAHUYHOTO CJ10sl. OCHOBHBIE MOJIOKEHUS
TEOpUH TIOJ00US MPOIIECCOB TerIooOMeHa. TermnooTaua npu eCTeCTBEHHOM U
BBIHY/ICHHOM JIBHKEHHH MOTOKOB. OCOOEHHOCTH TEIUIOOTIAu MPU XUMHUYECKHUX
pEaKIUAX B IOTPAaHUYHOM CJIOE.

17. ®uznueckas kapTuHa mporecca kuneHus. Kunenne »xuakocTu npu ABUKEHUN
BHYTpU 000TPEBAEMBIX KaHAJIOB. TeriooTaua mpy KUTIEHUH KUKOCTH B
OonbiIoM 00beMe 1 BHYTpH KaHaloB. Kpusucel kunenus.. Temnootnada mpu
KOH/IeHcaluu. TernooTaaya npyu UCrapeHuu.

18. Cucrema nuddepeHmaibHbIX ypaBHEHUH TeruiomaccooOMeHa.. Termtooraua
[PU UCTIAPEHUH JKUJIKOCTU B TAPOTA30BYIO CPENY CMECH.

19. OcHOBHBIE 3aKOHBI TEIJIOBOTO M3Ty4YeHUs. Temtoo0MeH U3IIydeHUEM MEXTY
TBEPJBIMH TeJlaMU. TeTIOBOE U3Ty4YeHHE ra30B.. Ter1o00MeH U3TyUYEeHUEM MEKTY
ra3oM M ero 0007109koil. OCOOEHHOCTH JIYYUCTOTO TEIJIO0OMEHA B PAKETHBIX
IBUTATEJISIX.

20. Terutonepenaya uepes MmIOCKHUE, WIWHIPUIECKUE U OpeOPEHHBIC CTCHKH.
MHTeHCUpUKAIUS TPOIECCOB TEIIONEpe1auu.

Pemrenue 3amaun 1

Sagaua 1.docx

Pertenne 3agaun 2

Sanauya 2.docx

Pentenue 3amaun 3

3amaua 3.docx

KonTponbHas paboTa




1 KonTponpHas pabora 1.docx

KonTponbhas pabota
2 KontponpHas pabora 2.docx

Brinonuenue n o
MopenupoBaHrue XUMUYECKHUX U (Pa30BBIX PABHOBECHH MPU BBICOKHX

na6?)i)frld()TSHoﬁ TeMIieparypax. BelurCcIuTEeNbHBIN SKCIIEPUMEHT € UCTIOIb30BAaHHEM
MPOrPaMMHOTO KOMILIeKca « TepMOTMHAMUYECKUE PACUEThI.

paborsl 1
Brinonuenue u

3almrTa Omnpenenenne ko3 uIMeHTa TETUIOOTAAYH IJIACTHHBI TIPU CTAI[HOHAPHON
nabopaTopHOM  |KOHBEKIIHH

paboTsl 2
Brimonnenue u

3aIuTa

. Omnpenenenue k03¢ HUIMEHTA TETUIOOTAuU TJIACTUHBI PU 001yBE

nabopaTropHOi

pabotsl 3
Brimonnenue u

3almrTa Omnpenenenue kodhduirenTa TemI00TAAYH HUINHIPA PU CTAIIMOHAPHON
1a00paTOpHON  [KOHBEKITUH

pabotsl 4

Brinonuenue u
3ammra
nabopaTtopHOH
paboTsl 5

Omnpenenenne ko3 dunrenTa TemI00TAaYH HUIHHIPA IPU 00TyBE

8. YueOHO-MeTOAMUYEeCKOEe M MH(OPMALIMOHHOE O0ecredeHUe TUCHMIIMHBI

IleyaTHast ydueOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUumepamypa:
1. Tpodumosna, T. Y. Kypc pusuku [Tekct] : yaebHOE mocodue /j1si By30B
/' T. . Tpodumoga. - 22-¢ u3., crep. - M. : Akanemus, 2016
2. Kyaunos, B. A. Texunueckasi TepMOJUHAMHKA U TEILJIONEPeaaya
[TekcT] : yueOHUK miis akagemMuueckoro 6akanaspuara/ B. A. Kynunos, 3. M.
Kapramos, E. B. Credantok. - 3-e u3a., ucnp. u pom. - M. : FOpaiit, 2015
3. Hamoxun B.B. Texunueckas tepmoauHaMuka u teronepenada.-M.:
Bricmias mikona.-2012 .

6) OononHumenvbHas Iumepamypa:

1. JIaGoparopHbIi MPAKTUKYM 110 TEPMOAMHAMUKE U TCIUIONIEPEIade :
ydeOHOe TTocoOue UIsi SHeProMalIMHOCTPOUTENbHBIX crell. Bysos / B. H.
Adanacees, A. A. Aponun, C. U. Ucaes u np. ; [lox pen. B. . Kpyrona, E. B.
[[umosa. - M. : Beicmas mkosa, 1988. - 216 c. : 1JI.

2.  TypeBuu, C. IO. ®usuka : yuebHOE mocodue Jjisi caMOCTOSTEIIBHOM
pab6otsl crynenToB. Y. 1./ C. FO. I'ypeBuy, E. JI. [llaxun. - Yenssbunck : U3a-Bo
HOYpI'Y, 2001. - 128 c.

6) omedyecmeernHbvle U 3apy6€9fCHbl€ JHCYPHAJbL NO ()MCL}MI’UZMH@, umerouuecs 6 oubnuomexe:

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1.  COopnuk 1a00paTOpHBIX padoT MO Kypcy «TepMonruHaMHUKay
[DnexTpoHHBINA pecypc] : yueOHoe nocobue. — DnekTpoH. gaH. — M. : MI'TY uwm.
H.3. baymana (MoCKOBCKHUIA TOCYTapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET UMEHHU



H.3. baymana), 2012. — 72 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll 1d=52249

2. Mexanuka. MonekynsipHas ¢pusuka. TepmoguHamuka [ DJIEKTPOH.
TEKCTOBBIC JIaH. ]| : paboune mporpaMmbl U JUAAKT. 3aJJaHUS ISl CAMOCTOSIT. pabOThI
cryaenToB / C. 0. I'ypeBuy u ap.; mox pexa. C. 0. I'ypesuua ; KOx.-Ypai. roc. yH-T,
Kad. O6m1. n sxcnepument. pusuka ; FOYpI'Y. - UensObunck : M3narenbckuit LlenTp
IOYpI'Y , 2009. - 77 c.

3. Coopuukos, I.C. Termodusuka u TemioTexHuka. Termnodusuka.
[IpakTukym [OnexTpoHHbIN pecypc] : yuedHoe nocodue / I.C. Coopuukos, C.H.
Uubuzosa. — OnekrpoH. aadn. — M. : MUCHUC, 2012. — 104 c. — Pexxum
noctyna: http://e.lanbook.com/books/element.php?pll id=51713

4.  BoinonHeHue gabopaTopHbIX padoT 1o kypey «Teopus
TerniIoMaccooOMeHa» [INEeKTPOHHBIN pecypc| : ydeOHO-METOouYeCcKoe mocooue. —
OnekrpoH. 1aH. — M. : MI'TY um. H.D. baymana (MockoBck#il rocynapcTBEHHBIN
TexHuueckui yauBepcuretr umenn H.D. baymana), 2012. — 72 ¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll 1d=52233

5. Adanacees, H0.0. Texuuueckas TepMOJUHAMUKA U TEIJIOTEXHUKA :
cOopHuK 3ama4 [Inexrponnslii pecypc] : / F0.0. Adanacwes, .U. JIBopoBeHKO. —
OnextpoH. naH. — Kemeposo : Ky3['TY umenu T.®. ['opbageBa, 2011. — 96 ¢. —
Pexxum nocrtyna: http://e.lanbook.com/books/element.php?pll 1d=6633

6. Jlorunos, B.C. [IpuMeps! u 3aj1a4u O TEMJIOMAaCCOOOMEHY
[DnexTponHbIid pecypc] : yuedHoe nocobue / B.C. Jlorunos, Kpaitnos A. B., B.E.
IOx#noB [u ap.]. — Dnexrpon. nan. — CIIO6. : Jlans, 2011. — 256 c. — Pexum
noctymna: http://e.lanbook.com/books/element.php?pll id=1553

7.  Boneros, I0. B. Mexanuka. MonekynsapHas ¢usuka. TepMoguHaMHuKa
[TexcT] : yueOHOE mocoOue Mo BHIMOIHEHHUIO Ja00paTOpHBIX padoT [ DIEKTPOH.
tekctoBble JaH.| / b. B. Boneros, C. 0. I'ypesuy, E. JI. [llaxus ; nox pexn. C. 1O.
I'ypesuua ; IOx. -Ypan. roc. yu-1, Kag. O6m. ¢pusuka; KOYpI'Y. - UensaOuHck :
NzparensctBo FOVYI'Y, 2002

8.  IllemxoBckoi, P. JI. TemomaccooOMeH [ DneKTpoH. TeKCTOBbIE maH. | Y.
1 : TepmoanHamuka : yueOHoe nocobue no crermansaoctu 200503 / P. 1.
[IenxoBckoit, FO. A. Cnecapesa ; FOx.-Ypai. roc. yu-1, Kad. J[Burarenu nerar.
anmaparos ; FOYpI'Y. - Uensbunck : U3narensckuii Hentp FOYpI'Y |, 20009. - 50 c.

9. Ky0o, P. Tepmonnnamuka : CoBpeMEHHBIIN Kypc ¢ 3aJjJadaMy U
pelIeHusIMU, COCTaBJIeHHbIN Npu ydyacTuu X. Muumypa, 1. Yeyu, H. Xacuzyme / P,
Ky6o0, X. Nuumypa, L. Yeyu, H. Xacuzywme ; [lep. c anri. A. I'. bam-kuposa,
Tapeesoit; [1ox pexn. J. U. 3ybapea, H. M. [Inakuzast. - M. : Mup, 1970. - 304 c. :
NJI.

U3 HUX: yueOHO-Memoouyeckoe obecneyeHue camocmosmenbHou pabomel
cmyoenma.

10. COopuuK 1a00PaTOPHBIX padOT MO Kypcy « TepMonruHaMHUKay
[DnexkTpoHHbI pecypc] : yueOHoe nocodue. — DnekTpoH. nadn. — M. : MI'TY uwm.
H.D. baymana (MoCKOBCKHIA TOCY1apCTBEHHBIM TEXHUUECKUI YHUBEPCUTET UMEHU
H.D. baymana), 2012. — 72 c. — Pexum noctyna:
http://e.lanbook.com/books/element.php?pll 1d=52249

11. Mexanuka. MonekynsipHas ¢pusuka. TepmoguHamuka [ DIEKTPOH.
TEKCTOBBIE JIaH. | : paboune NporpaMmbl U JUAAKT. 3aJJaHUs ISl CAMOCTOST. paOOThI



crtyaenToB / C. 0. I'ypeuy u ap.; nox pen. C. 0. I'ypesuua ; KOx.-Ypai. roc. yH-T,
Kad. O0m1. u sxcnepument. pusuka ; FOYpI'Y. - UensOunck : M3narensckuit LlenTp
IOYpI'Y , 2009. - 77 c.

12. Coopumukos, I.C. Termnmodusuka u termorexuuka. Termmodusnka.
[Tpaktukym [DnexTponnsiit pecypc] : yaebnoe nocooue / I.C. Coopmukos, C.U.
Yubuzosa. — Dnekrpon. gad. — M. : MUCHUC, 2012. — 104 c. — Pexum
nocrtymna: http://e.lanbook.com/books/element.php?pll_id=51713

13. BemonHeHue naboparopHbIXx padoT 1o Kypey «Teopus
TEIIoMaccooOMeHay [ DNEKTPOHHBIN pecypc] : yueOHO-MeToIuuecKoe nocooue. —
OnektpoH. 1aH. — M. : MI'TY um. H.O. baymana (MocKkoBCKHil rocynapCcTBEHHBIN
TexHU4ecKkui yHuBepcutetr umenu H.O. baymana), 2012. — 72 ¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll 1d=52233

14. Adanacees, 10.0. Texunueckas TepMOIMHAMUKA M TETUIOTEXHUKA :
cOopHuK 3a7au [nexTponHsblil pecypc] : / F0.0. Adanacnes, U.W. JIBopoBeHKko. —
OnexrpoH. naH. — Kemeposo : Ky3['TY umenu T.®. ['opbauesa, 2011. — 96 c. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll 1d=6633

15. Jlorunos, B.C. Ilpumeps! 1 3a71a41 110 TETIOMAacCOOOMEHY
[DnexTponHBIA pecypce] : yuebHoe mocobue / B.C. Jlorunos, Kpaitnos A. B., B.E.
KOxHoB [u ap.]. — DOnexrpon. gan. — CII6. : Jlanp, 2011. — 256 c. — Pexum
noctymna: http://e.lanbook.com/books/element.php?pll id=1553

16. Bomneros, I0. B. Mexanuka. MonekyinsapHas ¢pusuka. TepmonuHaMmuka
[Tekct] : yueOHOE MocoOue MO BHITOIHEHUIO JIA0OPATOPHBIX padOT [DJIEKTPOH.
TekctoBble JaH.| / b. B. Boneros, C. 0. I'ypesuy, E. JI. [llaxun ; nox pexn. C. 1O.
I'ypeBuua ; FOx. -VYpai. roc. yu-T, Kad. O6m1. ¢usuka; FOYpI'Y. - UensOuHck :
N3parensctBo FOYpI'Y, 2002

17. Illenxosckoii, P. /1. TermmomaccooObmeH [I1eKTpoH. TeKCTOBbIE AaH. ]| Y.
1 : Tepmoaunamuka : yaeoHOe mocodbue no crnermaasaoctr 200503 / P. 1.
[enxoBckoii, FO. A. Cnecapesa ; FOx.-Ypan. roc. yu-1, Kad. JIBurarenu nerar.
anmmaparos ; FOYpI'Y. - Uensounck : Uznarensckuii Hentp FOYpI'Y |, 2009. - 50 c.

18. Ky06o, P. Tepmognnamuka : COBpeMEHHBIN Kypc € 3a1a4aMH U
pEIIeHUSIMHU, COCTaBICHHBIN TTpH yuactuu X. Mummypa, 1. Yeyn, H. Xacuzyme / P.
Ky6o0, X. Nuumypa, L. Yeyu, H. Xacuzywme ; [lep. c anri. A. I'. bam-kuposa,
Tapeesoii; [lox pexn. J. U. 3ybapesa, H. M. [lnakupast. - M. : Mup, 1970. - 304 c. :
NJI.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HocrtynHocTh
HanmenoBanwue|(cetb HTEpHET /
No Bu HaumenoBanue pa3zpaboTku peeypea s | TOKaTIbHAL CeThy
JTUTEPaTyphl AIIEKTPOHHOM |aBTOPU30BAaHHBIH
dhopme / cBOOOMHBIH J10-
CTYTI)
Enucees, E. 1. Tennmorexuuka [ DI€KTPOH. TEKCTOBbIE
nan.| : Texctsl nekiyii / E. U. Enucees ; FOx.-Ypan.  [9nekTpoHHBIH
JlomonHuTeapHASA JlokanpHassCeTs /
1 ‘Teparypa roc. yH-T, Keiut. ¢ui., Kag. Meramnyprus ; FOYpI'Y. [karanor ABTOpU3OBAHHBII
- YUensbunck : M3narensckuit Lentp FOYpI'Y, 2010. - [FOYpI'Y
32c.
b JlononuutenbHasMexanuka. MonekynspHas ¢usuka. Tepmonunamuka : (dnektpoHHblil [JlokansHasCeTs /
nreparypa Koncnekt jgekuuii [ 9nekTpoH. TekcToBble AaH.] FO. B. |[karanor ABTOPH30BaHHBI]




Boseros ; M-Bo o6pa3oBanust u Hayku Poc. IOYpl'Y
®denepanuu, Denepal. areHCTBO MO 00OpPa30BaHUIO,
Ox. -Ypan. roc. yH-T ; FOYpI'VY. - UensOuHck :
W3narensctBo OVYpI'Y, 2005.
[[BeTkoB, O.b. Tepmoannamuka. Teruonepenaya
[DneKTpOoHHBIH pecypc] : yaeOHO-METOANYECKOe
nocoobwue / O.b. lgeTkos, 0. A. JlanteB. — DNEKTPOH. ggﬁﬂgﬁgg
OcHoBHas nan. — Cno. : HUY UTMO (Canxkr-IletepOyprekuii cCTeMa WutepHer /
nreparypa HallOHAJIbHBIM HCCIIEN0BATEIbCKUN YHUBEPCUTET ABTOPH30BaHHBIH
WH(GOPMAITMOHHBIX TEXHOJIOTUN, MEXaHUKHU U ONTHKH), %?Ha:eﬂbcma
2013. — 52 ¢. — Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll id=71120
Kpyrios, ['A. TernorexHuka [ OneKTpOHHBIN pecypc] :(DIEeKTpOHHO-
OcHOBHAS yueOHoe nocodue / I'A. Kpymos, P.U. bynrakosa, OuonMoTeyHas Vnreper /
nteparypa E.C. KpyroBa. — DOnekrpos. gan. — CIIO. : Jlanp, |cucTema ABTOpH3OBAHHBII
2012. — 208 ¢. — Pexxum noctyma: W3/1aTeIbCTBA
http://e.lanbook.com/books/element.php?pll id=3900 [lann
Kynunos, 1.B. Maremaruueckoe MOI€IUpOBAHUE
THJIPOAMHAMUKH U TETUIOOOMEHA B JIBFKYIIIUXCS DIEKTPOHHO-
KUAKOCTSIX [DnexkTpoHHbIid pecype] : / U.B. KynunoB, |0nbmuoTteunas
J?I:TH;B;@;‘ B.A. Kynunos, A.B. EpemuH [u 1p.]. — OnekTpoH.  [cucrema KE;SﬁE;;:aHHHﬁ
man. — CII6. : Jlans, 2015. — 208 c. — Pexum N30aTeILCTBA
mocTtyna: Jlanb
http://e.lanbook.com/books/element.php?pll 1d=56168
Kupwna B.A. Texaudeckas TepMOIMHAMUKA:
V4IeOHUK I By30B [ DIEKTPOHHBIN pecypc] : yueOHoe [DIeKTPOHHO-
OCHOBHAS nocobwue / Kupwimun B.A., Cerues B.B., OnOIMoTEUHAS Vnreprer /
| mrTeparypa [eitnnnun A.E. — OnexTpon. gan. — M. : cucreMa ABTOpU3OBAHHBII
WM3marenbckuit njom MOU, 2016. — 496 ¢c. — PexxuMm  [M3maTebCTBa
mocTtyna: Jlanb
http://e.lanbook.com/books/element.php?pll 1d=72305
Caxun, B.B. TepmoanHaMuka sHEPreTHYECKUX
cucteM: yuebHoe rnocobdue /st By3oB: Kuura 2:
TexHuueckas TepMOAMHAMUKA [ DIEKTPOHHBIN pecypc| [DIEeKTpOHHO-
OCHOBHAS : yaeOHOe mocobue. — DnekrpoH. naH. — CIIO. : OoubnroTeyHas Vnreprer /
BI'TY "Boenmex" nm. JI.®. Ycrunonra (bantuiickuii  |cuctema N
nuTeparypa . . ABTOPH30BaHHBIH]
rOCYIapCTBEHHBIA TEXHUIECKUN YHUBEPCUTET W371aTeILCTBA
«Boenmex» numenu J1.®. Yerunosa), 2014. — 121 c.  [Jlanb
— Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll 1d=63702
Bonkos, K.H. Teuenns u TermnooOMeH B KaHaIax v DIEKTPOHHO-
N —— BpAIAIOIINXCA MTONOCTIX [DNEeKTPOHHBIN pecype] :/  [OubnuoredHas ureprer /
TepaTypa K.H. Bonkos, B.H. EmenbsiHOB. — DNEeKTpoH. JaH. — |cUCTeMa ABTOpE3OBAHHE
M. : ®uzmariut, 2010. — 462 c. — Pexxum octyna: |M31aTeabCTBa
http://e.lanbook.com/books/element.php?pll 1d=49099|J1anb

9. I/IH(l)OpMaIII/IOHHLIe TEXHOJOI'MM, HCITOJIB3YEMbBIE ITPH OCYIIECTBJICHUHA
Oﬁpa3OBaTeHLHOFO nmponoecca

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOI'O oOecreueHM:

1. -LibreOffice(6eccpouno)
2. ASCON-Kommnac 3D(6eccpouno)
3. -Creo Academic(6eccpodHo)




HCpC‘IGHB HCIIOJIb3YCMBIX I/IH(bOpMaIJ;I/IOHHBIX CIIPAaBOYHBIX CUCTCM!

Her

10. MarepuajibHO-TeXHUYECKOEe O0ecnedeHue TUCHUIIIMHBI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3ansTuit N I‘( MPEyCTAaHOBJICHHOE IPOTPaMMHOE 00eCIIeUeHHE, UCTIOIb3yeMOe JIIs
al pa3IUYHBIX BUAOB 3aHATUN

JlaGoparopusiii Komruieke «Teronepenada npu KoHBeKIK U 001yBe» TIIK-
010-9J1P-01 JlaGopaTtopHbIii KoMIUIeKe « TeueHrne Bo3ayxa B Hacaakax 1
corutax» I'Jl- TBHC-014-11K TunoBoif KOMIUIEKT y4eOHOTO 000py10BaHUS
«Temnorexnuka xuakocta» TITK-010-6JIP-01 TumoBoit KOMIIIIEKT y4eOHOTO
Jlaboparopusie  |306 |o6opynoBanus OI'/[-10-11JIP-01«OcHOBBI ra30BOM JUHAMHUKNY

3aHATHS (5) [labopatopHsIif koMIUIeKC «[ HapaBINYECKHE XapaKTEPUCTHUKU Ta30BbIX U
PKUJIKOCTHBIX TpyOorpoBoaHbIX cuctem» [ X-I2KTC-015-10JIP
JTaGopatopubIii komIuieke « Termnonepenada KUAKOCTh - TBEPAOE TEIO»
TXKTT-015-3JIP MynsrumetuitHbIi 1 MHTEPAKTUBHBIM HHPOPMALTMOHHBIN
KOMILUIEKC « TeruioTexHuKa 1 TepMoinHaMuKay «l'azoBas nuHaAMUKa»

306
©)

Jlexuun 1.IIpoexTop nopTaTUBHBIN NEPEHOCHOM; 2.9KpaH NEPEHOCHOM.

[Ipaktuueckue (306

1.IIpoexTop mOpTAaTUBHEIN IEPEHOCHOMN; 2.DOKpaH IEPEHOCHOM.
3aHATUA U ceMuHapsblI|(5) P p 1op P ’ P p

CamocrostenbHas |306

paborta crynenra |(5) He npenycmoTpeHo

DK3aMeH 306 He mpexycMmoTpeHo
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