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Ileab ocBOeHMS TUCHUIIJIMHBI
MPENOJIaBaHusl  JUCIUILIMHbI
UL TUIOAOTBOPHOM  TBOPYECKOM
«TexHuueckass TEpMOJAMHAMHMKA W  TEIUIOTEXHHUKA»

Lens SIBIISICTCS 3HAHWH,

HEOOXOIUMBIX

MOJTyYeHUE
OakasaBpa.

bopMuUpyOT
MIPOU3BOICTBEHHO-

eI TEIbHOCTH
JlncuuruimHa

TCXHOJIOTUYCCKOC  MHPOBO33PCHUC 6aKaJ'IaBpOB oA HUX

TEXHOJOTHYECKON U MPOEKTHO-KOHCTPYKTOPCKOM MpoeCCHOHATBHON ACSITENFHOCTH.
MecTto pucunminHbl B ctpykrype OOII BO
TEIUIOTEXHUKA»

«Texanueckasa CBI3aH C

Kypc
HEOOXOIUMOCTBIO

TepMOJMHAMHUKA U
3HAHUM OCHOB oOOmEeH (UMK W MaTeMaTHUKA IIUPOKOE
UCIIOJIb30BAaHUE, KOTOPHIX HE TOJHKO MAET BO3MOXKHOCTh HanboJjiee TOYHO BBIPA3UTH
TEOPETUYECKHE 3aKOHOMEPHOCTH, HO U SIBJSIETCS HEOOXOAMMBIM MHCTPYMEHTOM HUX
YCTAHOBJICHUS. TeopeTHYeCcKre 3HAHUS W NPAKTUYECKUE HAaBBIKM, IOJTYYEHHbIC
CTyJICHTAaMU TMPU HW3YUYCHUH AUCHUIUIUHBI «TexHudeckas TepMoAHMHAMUKA U
TEIUIOTEXHUKA, IOJKHBI ObITh UCIOJIB30BaHbI B MPOIECCE M3YUYEHUS TTOCIIEIYIOMINX

nucuuiuinH: «IIporecchl U anmaparbl XMMHUYECKOW TexHoJorun», «O0opyaoBaHue

IMPOU3BOACTB HCOPIraHHMYCCKHUX BCIOCCTB»,

«Pecypco- u »HeprocbepexeHne B

TCXHOJIOTMHN HCOPTAHNYCCKUX BCHICCTB.

Komnerenuun ody4aruierocs, GopmupyemMbie B pe3yJibTaTe 0CBOCHUSI

JUCHHUIIMHDI

B mponecce ocBoeHus JaHHOW AMCIUIUIMHBI Yy CTyJeHTa (POpMHUPYIOTCS

ClIeaAyromue KOMIICTCHI M

— obmenpodeccuoHanbHbIE

Kon HaumenoBanue
WHanKaTopsl JOCTHKEHHUS KOMIIETEHIH
KOMIIETEHIIH KOMITETEHITHH
OIIK-2 Crniocoben 3-OIIK-2 — 3Harth MaTeMaTU4ecKue MEeTOJbl (PU3MUECKUX,
WCTIOJH30BATh XUMHYECKHX SIBJICHUH, OCHOBHBIX 3aKOHOB (DM3WKH M XUMHHU
MaTeMaTHYEeCKHe, U IPUMEHSET UX B MPO(ecCHOHAIBHON JesITeIbHOCTH
¢busnueckue, V-OIIK-2 — YMeTh pemaTh MaTeMaTndeckue, Gu3ndecKue
¢buzuko- (GU3NKO-XMMHUUYECKHE U XUMUYECKUE 33/1a4M 11 00pabOTKH,
XUMHAYECKHE, aHaJM3a ¥ CUCTEMAaTH3aIMH JAaHHBIX TEXHOJIOTUYECKOTO
XUMHUYECKHE npoiiecca
METOMBI IS B-OIIK-2 — Bmameer MaTeMaTHYeCKUMH, (PH3UICCKUMH,
peleHus 3a1a4 (U3NKO-XMMUYECKUMH, XUMHUYECKUMHU METOJIaMU peIIeHUs
npoeCCHOHATBFHON | 3334 JUIS OTPENENICHUs MOCIET0BATEILHOCTH POBEICHUS
JesTeNbHOCTH aHaU30B  (U3UKO-XMMHYECKHX XapaKTEePUCTHK  ChIPbS,
BCIIOMOTATEIbHBIX MaTEPUAIIOB ¥ TOTOBOM MPOTYKIIHA
— nipodeCCUOHAIIbHBIC
Kon HaumenoBanue
WMHAUKaTOpBI JOCTIKEHHUS KOMIIETCHIHH
KOMIICTECHITIH KOMIICTCHITIH
[1K-4 Crnocoben ocymectBisath | 3-11K-4 — 3Hate TpeOoBaHMSA, TPEABABIIEMBIX K
TEXHOJIOTUIECKUHT TEXHUYECKOW JOKYMEHTAIINH, CBIPBIO, MaTepraam,
IpoIecC B COOTBETCTBHUHM € | NOdTy(adpukaram, KOMIUIEKTYIOLIIUM U3JEIUAM U
periIaMeHTOM H TOTOBOW TIPOTYKIIHA
HCIOJIb30BATh V-IIK-4 — YmeTb KOHTpOIHpoBaTh 3PHEKTUBHOCTh




TEXHUYECKUEC CPCACTBA
AJIL UBMCPCHUA OCHOBHBIX

rapaMeTpoB
TEXHOJIOTHYECKOTO

mponecca, CBOMCTB ChbIpbs

Y POAYKLIHH

pacxoaoBaHus CbIPbA 1 OCHOB
COOTBCTCTBUH C PCTIIaMCHTOM

JIOKYMEHTAITHIO

HBIX MarcpuajioB B

B-I1IK-4 — Biagets HaBBIKAMU UCIIOIB30BAHUS
TEXHUYECKUX CPEJICTB JIJISI U3BMEPEHUSI OCHOBHBIX
rapamMeTpOB TEXHOJIOTMYECKOTO MpoIecca, CBOMCTB
CBIPBS, IPOAYKIIUU U pa3padaThIBAET TEXHUIECCKYIO

Bauatm BOCIIHTAHHUS, P€A/IN3yEMbIC B PaMKax 0CBOCHUA JUCIHUILINHDBI

Hanpasnenue/
e

Co3nanue
YCJIOBHIA,
o0ecreYnBaroIIUX

Hcnoan3oBanue
BOCIIUTATEJILHOI0 MOTEHIHAJIA
Y4eOHOH TUCUUIIMHBI

BoBiieuenue B
Pa3HOILIAHOBYIO
BHey4YeOHYI0
JAeATEJIbHOCTh

IIpodeccrnonan
bHOE "
TpyA0OBoOeE
BOCIIMTAHHE

- ¢popMupoBanue
KYJIbTYpPBI
HCCIIEIOBATENbCKOM
Y UHXXEHEPHOM
nestenbHocTU (B16)

Hcnonp30BaHWe  BOCIUTATEIBHOTO
HoTeHLKaza TMCUUIUINH
npoecCHOHANBHOTO  MOJIYJNSA ISt
dbopmMupoBaHUs WHKEHEPHOTO
MBIIUICHUS u WHKEHEPHOM
KyJIbTYpbl 3a CYET HPAKTHYECKHUX
CTYJEHYECKIX UCCJICJIOBAaHUM
COBPEMEHHBIX  IMPOU3BOJICTBEHHBIX
CUCTEM; NPOEKTHOH JAeqaTeIbHOCTH
CTYyIGHTOB TI0  pa3paboTke U
ONTUMM3AIIH TEXHOJOTUYECKHIX
CHUCTEM, CBSA3aHHOM C peuICHUEM
peabHbIX MIPOU3BOICTBEHHBIX
3ajauy; MIPOXOKICHUS yepes
pa3zHooOpa3HbIe UTPOBBIE,
TBOpYECKHE, (hecTHBAIbHBIE (HOPMBIL,
TpeOyromye aHajliu3a  CJIO0XKHOIO
00BEKTA, MOCTAHOBKH OTHOCHUTEJIHLHO
HEro npeoOpa3oBaTeNbHBIX 3ajau
JUISL UX ONITUMAJIBHOTO PELIEHUSI.

1.Opranuzanus
Hay4HO-
MPAKTUYECKUX
KOH(epeHuul u
BCTPEY C BEAYIIUMHU
CIICI[AATMCTAMU
NPEANPUITHI TOpoaa
U BeTepaHaMu
aATOMHOM OTpacCIIH.

2. Opranu3zanus u
IIPOBE/ICHHE
MPEAMETHBIX
OJIUMITUAJ U y4acCTHE
B KOHKYypCax
podeCCUOHATILHOTO
MacTepCTBa.
3.Vuactue B
€KETOHBIX aKIUIX
CTYJIEHYECKHUX
CTPOUTETBHBIX
OTpSAJIOB

Crpykrypa u coaepkaHue y4eOHOM AU CIUTIIUHBI
Jucuumimaa npenogaeTcst CTyJaeHTaMm B 5-oM cemectpe. O0Ias Tpy10eMKOCTh
JHMCHMIUIMHBI COCTaBIISICT 3 3aueTHbIe equHuIbl, 108 ak. yacos.
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TETUIOTHI ¥ PAOOTHI

2 | Ilponeccsl BoasHOrONapa u 26 1
BJIIAKHOTO BO3/TyXa

24

2 3 | [lepegaua Tennotsl 27 2

1

24

4 | IlonyyeHue TeniIOTHI 27 2

1

26

YO-2 25

Buj npomMeKyTOYHOM aTTecTAllNU 108 6

4

98

3auer 50

ConeprkaHue JIEKIIHOHHOTO Kypca

TeMbl JIeKIHH.
Bomnpocel, oTpadaTbiBaeMble HA JIEKITUH

Bcero
4acoB

Y4yeOHO-
METOANYEeCKoe
ob0ecneuenmne

1

3

B3anMHoe npeBpanieHue TenJI0Tbl M padoThl
[TonsiTHE TEPMOAMHAMUYECKOTO IpOLEcCa.
[TapameTpsl TEPMOIMHAMUYECKOTO COCTOSIHHUSL.
OCHOBHBIE TEPMOJIMHAMUYECKHE ITPOLIECCHI.
IlepBbIii 3aK0H TepMOoAMHAMUKU. BTopoi
3aKOH TEPMOJUHAMUKH.

HpHMHe TCPMOAUHAMHWYCCKUC TUKIIbI.
O6paTHBIe TCPMOAUMHAMHNYCCKUC IIUKIIbI

[1, 3,4]

IIpoueccol BOAAHOrO Napa 4 BJIa:KHOI'0 BO31yXa

BonasiHOM nap u ero napaMerpsl.

JlnarpamMmbl BOJSHOTO Tapa U MpoLecchl B HUX.BiiaxHbil BO31yX
U €70 MapaMeTpPHI.

JlnarpaMma BJIaKHOTO BO3/1yXa U IIPOLIECCHI B HEH.

IIpuMmeHneHne BOASHOrO Napa U BIaXXKHOIO BO31yXa BXUMHUYECKOU
TEXHOJIOTUH.

[1, 3,4]

IMepenaua  TemyI0THI
TermmonpoBOAHOCTS.
Tenmoornaua.

Tennonepenaya.

[lepeHoc TEMIOTHI U3ITyYEHUEM.

TerutoBoii Oananc.

[1, 3,4]

Mosy4yeHnune TemioTbI
TormMBO U €ro XapaKTePUCTUKH.
[Iporeccsl cxxuranus TOIIIMBA.

IIponyKThl CropaHus TOILIMBA.
TemmepaTypa cropaHus TOILIMBA.

[1, 2,3]

IlepeyeHb NPaKTHYECKUX 3aHATHI

Tema npakTuuyeckoro 3ansatTus. Bonpocel,
oTpadarbiBaeMble Ha PAKTHYECKOM

3aHATHH

Bcero
4acoB

Y4yedHO-
METOANYECKOoe
odecrmeyeHue

1

2

3

PacueT ocHOBHBIX TEPMOANHAMHNYCCKUX ITPOLIECCOB

[1-8]

Pacuer IMpOLECCOB BOJASAHOTO IMapa U BJIAXKHOI'O BO3yXa

[1-8]

Pacuer TemoBoro Oananca u MepeHocCa TCIJIOTEI

[1-8]

Pacuér pacxoa TOIIMBA U KOJIMYCCTBA IPOAYKTOB CTOpAHUA

PR R e

[1-8]




3aaHus I CAaMOCTOSATEILHOM PadoThI CTY1€HTOB

Bomnpocsl 1J1s1 caMOCTOSITEILHOTO U3YUY€eHUsI
(3apanust)

Bcero
JacoB

YyeoHo-
MeTOoIuYecKoe
odecmeyeHue

1

2

3

B3auMHoe npeBpalieHue TemJIoThl U padoThl
[TonsiTHE TEMIOEMKOCTH.

[ToHsiTHE SHTANBIINM.

[lonsiTHE SHTpONHUH.

[TapocuiioBbIe LIUKIIBL.

Huxaer Kapao.

Hcreuenue razos u napos.
[{MKIBI IOJTY4EHHS XOJIO/A.

24

[1-4]

IIpouecchl BOASIHOTO Mapa U BJIaKHOT0 BO31yXa
BopsHoli nap u ero npuMeHeHHe.

N300paxkeHre OCHOBHBIX TEPMOIMHAMHYSCKHAX TIPOIIECCOB B
JyarpaMMax BOJSIHOTO Iapa. BiakHsiil
BO3/YyX U €ro NPUMEHEHHUE.

I/I306pa)K€HI/I€ OCHOBHBIX IIPOLCCCOB BJIA’JKHOI'O BO3AYyXa B
AuarpaMme BJIAXKHOT'O BO3yXa

24

[1-4]

IMepenaya TenJioTbl
TennonpoBOAHOCTD U OT YETO OHA 3aBUCHT.
Temnootnaua U METO/BI €€ OMPE/ICIICHNUS.

Termnonepeaada u MeToibl €€ onpeneneHus. TennoBon
OanaHc.

24

[1,3,4]

[MosyyeHue TemyioThb

Buibl TOMIINMB U UX XapaKTEPUCTUKH.

Pacyetsl mpoueccoB ropeHuss U ONPENENICHUs KOJINYECTBA
MIPOJYKTOB CTOPAHMUSL.

Omnpenenenne TemMnepaTypsl CTOpaHHsL.

26

[1,2,4]

KonTpoabHas padora

[Ipenna3znaueHa Juisi OIIGHKA CAMOCTOSITEIbHOM pPaOOThI  CTyJEHTa IO
UCIIOJb30BAHUIO  3HAHUM, TMOJYYEHHBIX IPU  CAMOCTOSITEJIbHOM  HU3yYECHUU
TEOPETUYECKUX OCHOB JIUCHUIUIMHBI [l  PEIICHHS TMPAKTUYECKUX  3ajad.
Brmomnnasercs B TpeteeM cemectpe. KonTposibHbIe 3a0aHus BeutokeHbI B TOC.

KoHTponbHbIE 3alaHusl BBIMOJHSIOTCS HWHAUBUIYATBHO MO BapUaHTaM,
COOTBETCTBYIOIIMUM TOcienHen nudpe mudpa cryaeHTa. 3agaHus Ha TEOPETHUECCKHUE
BOIIPOCH M HA 3a/layl omnpeAenstorcss no tadmmie 1. Hampumep mocnemnsis mudpa
HOMEpa 3a4eTHOW KHIKKH 7, TOT/A 3aJaHusl K KOHTPOJBHON paboTe 1Mo HOMepam
cnenytomue: 7,17, 27.

[IpakTryeckast 4acTh BBIMOJIHSIETCS

BrimontHeHHas KOHTpoJbHast pabora chaercs B naekaHat 3a 20 mHe# 10

Havajask3aMmeHarmoHHon ceccuu (mo 20 mas, wam g0 20 mekaOps Kakaoro roja).



Tabmuma 1
BapuaHTBI KOHTPOJIBHBIX 33JIaHUN

No BapuanTa 1 2 3 4 5 6 7 8 9 0

1 2 3 4 5 6 / 8 9 10
Ne 3ananus 11 12 13 14 15 16 | 17 18 19 20
21 22 23 24 25 26 | 27 28 29 30

3AJTAHMA K KOHTPOJILHOM PAFOTE
Teoperuuyeckasi 4acTh

1.IlpenMeT ¥ METObI TEXHUYECKON TEPMOIUHAMUKH.
2.001m1e NOHATHSA U OTIpeIeTICHHS.

3.IloHATHS TEPMOAUHAMHYECKOTO IpoLecca U TEPMOIUHAMUYECKON CUCTEMBI.
4.OCHOBHBIE TEPMOJIMHAMHUYECKHE ITAPAMETPBI COCTOSIHHUS.

5. TepMoMHAMUYECKOE PAaBHOBECHE.

6.OCHOBHBIC TTapAMETPhI COCTOSHUS UCATHHBIX Ta30B.
7.YpaBHEHUS COCTOSIHUS UJI€aTIbHBIX Ta30B.
8.CBoiicTBa peanbHBIX Ta30B.

9.0CHOBHBIC 3aKOHBI HJICATHHBIX Ta30B.

10.CMmech naeanbHBIX Ta30B.

11.0OcHOBHBIE CBOMCTBA ra30BbIX CMECEH.

12.T"a30Bast MOCTOSTHHASI CMECH Ta30B.
13.I1apriuanbHble JaBICHUS.

14 .YpaBuenune cocrosinusi Ban-nep-Baannca
15.TloHsiTst BHYTpEHHEH YHEPTUU U pabOTHI pacIIMPEHUS Ta3a.
16.AHanuTHYecKOe BEIpaKeHUE PabOTHI Iporiecca.
17.1ToHSATHS SHTAJIBIIUKU U SHTPOITHUU.

18.3aKkoH coxpaHeHUs U TIPEBPAIICHUS SHEPTHH.
19.06patumble 1 HEOOPATUMBIE TPOIIECCHI.
20.ITporecchl U3BMEHEHHUS COCTOSIHUS MICATBHBIX T'a30B.
21.BTopoii 3aKOH TEPMOAMHAMHKH.

22 .Teopust TUKIIOB.

23.ITonstue o Torue. CocTaB TOIUIHMBA.

24 . TemoTta cropaHus TOTLIUBA.

25.Pa3HOBUIHOCTH TOTLIMBA.

26.0011re MOHATHS O MPOIECCE TOPCHHUS.
27.YpaBHEHHUE TEIJIOBOro OanaHca.

28.0mpenenenre 00bEMOB TPOTYKTOB CTOPAHHUSI.



29.0npenenenue TeMrepaTypsl IPOAYKTOB CTOPaHUSI.

30.KII[ neun. Ilorepu TEIJIOTHI B TIEYH.
IIpakTH4eckas 4acTb
Ne 1
B mwmmaape auametpom d = 55 cm cogepxkurcs Bo3ayx oovemom V = 0,5
M npu aaBieHuu Pagc = 2,5 Oap, u temneparype t = 48°C. [Jo xakoil TemmnepaTypsl
JOJKEH HAarpeBaTbCs BO3MYX MPH MOCTOSHHOM JaBJICHUU, YTOOBI JBIKYIIHICS Oe3
TpEHUs MOPIIEHB MOoAHsICA Ha h = 35 cm?
No 2
['a3 HaxomguTcs B OayutoHe 00BEMOM V T1pUM M3BECTHBIX JaBlIeHUH Py
(moxazanue MaHoMeTpa) U Temrneparype t. OnpenenuTs Maccy U IJIOTHOCTh rasa.
Ne 3
HauaneHoe coctosHHMe a3ota 3amaHo napamerpamu: t = 180°C, v = 2,0 MY/KT.
ABOT HarpeBaeTcsi B MPOIECCE MPU MOCTOSIHHOM JIaBJICHUH, MpUYeM O0bEeM a3oTa
YBEIIMYUBAETCS BTPOE.
OnpenennTe KOHEYHYIO TEMIIEPATYPY.
No 4
[logcunTarh CpEegHIO MAacCOBYI0 U CPEIHIO OOBEMHYIO TEILUIOEMKOCTh
BO3ayxa mpu HarpeBanmu ero ot f; = 50 °Cmo t, = 500 °C B mpormecce mpu
MIOCTOSSHHOM  00bEMe, TMOJB3YyICh TaOJHUIlaMU  TEPMOJUHAMHYECKUX  CBOMCT.
CpaBHUTH NOJIYYEHHBIN pe3yJIbTaT CO 3HAYEHUSIMU TEIJIOEMKOCTEH, TTOICUUTAHHBIMU
10 MOJICKYJISIPHO — KHHETUYECKOU TEOPHHU.
Ne 5
B kommpeccope Ta30BoW TypOMHBI CXKHMaeTcs BO3AyX. HadvanpHas
Temriepatypa Bo3ayxa t; = 45°C, koHeuHasi Temreparypa mnocie cxarus t, = 145°C.
OnpenenuTe W3MEHEHHE DHTANBIMU W BHYTPEHHEM JHEPTHM BO3yXa B IPOIECCE
CKaTHsl, CUMTasl 3HAUCHUS TETJIOEMKOCTH 110 MOJICKYJISIPHO — KHHETHYECKOU TEOPUH.
Ne 6
HaiitTn m3aMeHeHue SHTpoONUU TP mepexojsie S T Bogopoaa oobema 30 1 moj
nasnennem 130 xIla k 06bemy 40 i1 mox gaBnenuem 110 kl1a.
Ne 7
[Ipr TOpMOXXEHUM JBUTATENIsI OXJaXAarollas TOPMO3HBIE KOJOJKH BOJa
HarpeBaetcs Ha 35°C. Pacxon Bojwl coctasiseT m, = 1000 kr/4.
Onpenenuts MomHocTh asurarens N, kBt, ecim 20 % Temna TpeHus
paccenBaeTCs B OKPYKAOUIYIO CPELy.
Ne 8
["a3, coBepmarommii uky KapHo, momydaetr ot HarpeBarens Temiotry Q; = 45
kJx. Kakyro paboTy coBepiaer ra3, eciii aOCOJIIOTHAsI TEMIIepaTypa HarpeBaTes B



TPH pasa BBIIIE, YeM TeMIIepaTypa OXJIaJUTeIs?
Ne 9
Bo3ayx, HauaneHble mapamerpbl koToporo p; = 0,15 MIla u T; = 310 K,
agunabarnueckn cxmmaetrcs B nunuHApe JIBC. Cremenp cxatus € = 9. 3arem B
M30XOPHOM Tporiecce K Hemy noaBoautcs 280 kJ[k/kr TernoTsl. Onpenenuts padboTy
CKaTHS M ITapaMeTPhl BO3/IyXa MOCTIE TOBOA TETUIOTHI.
Ne 10
OnpenenuTh NOTEPU TEIIOTHI € 1 TMOTrOHHOTO MeTpa HM30JIMPOBAHHOTO
rOpU30HTaJIbHOTO MaponpoBoaa d = 250 MM, eciu Temmeparypa Ha MOBEPXHOCTH
m3ojsanuu t,, = 60°C, tommmuua miomsuun Ay, = 40 MM, TemmepaTypa Bo3ayxa B
MamuHHOM otneneHuu t, =25°C. Bo ckoibko pa3 yBenuuyarcs TEIUIONOTepu s
HEW30JUPOBAHHOTO, IMAPOMPOBOJA, €CIM TEeMIeparypa Ha €ro IOBEPXHOCTH
ycTaHOBHMJIaCh paBHOU = 250°C?
Ne 11
[To crampHOMY HEM30IMPOBAHHOMY TpyOompoBoay auameTpoM /0 X 6 MM
TEYET XOJIOMUIBHBIM areHT, TeMIiepaTypa kotoporo t, = -19°C. TemmepaTypa Bo3ayxa
B ITIOMEIIICHHH, TJIe MPOX0oauT TpyodorpoBo t; = 23°C. KoaddumueHT Temmoornauu co
CTOPOHBI Bo3ayXxa ap = 11 Br/(M* x K), cO CTOpOHBI XOTOAMIbHOTO arenTa o = 900
Br/(M® x K). Ha CKOIBKO HPOLCHTOB CHHU3HTCS MOTEPS XOJIO/A, €CIH TPYOOIpOBOL
MOKPBITH CJI0E€M HU30JISIUU € KOAPOUIIMEHTOM TEIUIONPOBOIHOCTH Ay, = 0,15 BT/(M X
K) Tommmunoit A, = 6,5 Mm?
No 12
B cocyne Haxomutcst cMech Bo3ayxa U yriaekuciaotel. O0beM cocyga V = 0,5 m?
KOJIMYECTBO Bo3ayxa M= 3,1 kT, yriekuciorsl M, = 5,2 Kr; TemriepaTtypa cMecH te,, = 23°C
Haitgute napuuaibHble TaBJIEHUS KOMIIOHEHTOB Pj, Ta3oByl0 MNOCTOSAHHYIO
cmecu R, taBnenne cmecu P,,.
Ne 13
B pesepByape o6bemom 20 M° HAXOIUTCS Ta30Bas CMECh, COCTOSIASI U3 2 KT
kucmopoga u 40 xr azora. Temmeparypa cmecu paHa 25°C. OmnpenenuTsb
napiyaibHbIe JaBJICHUS KOMIIOHEHTOB CMECH.
Ne 14
B munuHap razoBoro aBUTaTENs 3acachlBacTCs ra3oBas CMECh, COCTOSIIAS U3
30 MaccoBBIX J0JIeH BO3yXa U 2 J0JIe KOKCOBOTO Tasa.
OnpenenuTs TUIOTHOCTH M YICABHBIH 00BEM CMECH TP HOPMaJbHBIX
YCIIOBHUSX, a TAKXKE MapIHaIbHOE TaBJICHUE BO3/IyXa B CMECH.
No 15
B nununape HaxoauTes BO3MyX MO JaBJIEHUEM P = 5aTM M Temmeparype t; =
140°C. Ou 3anumaet ooveM Vi = 0,9 M, Omnpenenute, ueMy OyneT paBeH 00beM Vo,
M° BO3JIyXa, €CIM IPH HEW3MEHHOM JaBIICHHH TEMIIEpPATypa ero OyIeT MOHMKEHa [0



t, = 10°C. Ompenenute KOIMYECTBO OTBEICHHOTO TEIJIa M COBEPIICHHYIO padoTy.
CpenHIo TEMIOEMKOCTh BO3yXa C, B 3aJJaHHOM MHTEPBAJIE TEMIIEPATYP IMPHUHSATH
1o TabJULIE COPABOYHOM JIUTEPATYPHI.
Ne 16
Brnaxxublii map ¢ HayanbHBIM AaBiieHHEM P; = 1,5 MlIla u creneHpro CyXoCcTH X
= 0,97 BBITEKAaeT Yepe3 CyKMBaromieecss comio ¢ ceuenmeM f, = 3 x 10° M® B
atMocdepy. OnpeaenuTbh CeKyHIHBIN pacxoj mapa, eCiau CKOPOCTHON KoddhdumeHT
comta ¢ = 0,9.
No 17
Bnaxxnplii map ¢ HauanbHOU TemmepaTypoi t; = 240 °CUCTeNeHbIOCYXOCTH X1 =
0,93 mpoccenmupyercs mo nmaenenus P, = 0,7 MIla. HailTu KOHEUHYIO CTETCHB
CYXOCTH, VYACIbHBIH OO0BEM, W3MEHECHHE OJHTPOIWHU, SHTAIBIHAIO U TEMIIEpaTypy
KOHEYHOM TOYKH.
Ne 18
Onpenenuts KO3((UIMEHT TEMJIOOTHAYM MPU My3bIPbKOBOM KHUIIEHMU Ha
Hapy>XHOW MOBEPXHOCTU TPYO UCHAPUTENSA, €CJIM MJIOTHOCTh TEIJIOBOTO MOTOKA ( =
110 kB1/M?, naBieHue B koprryce ucmapurers p = 0,2 x 10° Ia.
Ne 19
OnpenenuTs KOJIWYECTBO TEILIOTHI, TIepeaaBaeMoe 3a 1 4 yepe3 aJtoMHUHUEBYIO
credky A = 165 Br/(m x °C) pasmepom 2 X 1 M U TOIIIHHOM 12MM €CiIM TeMIIEpaTyphl
nosepxHocreii t; =50 °C, t, =6 °C.
Ne 20
Uepes tpyOy nuamerpom d = 40 mm u nmuHoit L = 6 M ckopocteio W = 2 M/c,
nporekaeT Boga. Omnpenenuts KOIPDUIMEHT TEIUIOOTIAYH, €CIH  CPEIHSSA
TemriepaTypa Bojsl t, = 50 °C, cpenuss temneparypa creHku t., = 70 °C. Onpenenutsb
KOJMYECTBO MEPEeIaBaeMOTo TeIuia.
Ne 21
OnpenenuTs MacCcy M TEOPETHUYECKHM 00beM BO3AyxXa Ha cropanme 1 xr
METHUJIOBOTO, 3TUJIOBOTO W MPOMHJIOBOTO ra3oB. [locTpouTh 3aBUCMMOCTh MAacChl H
o0beMa BO3/lyXa B 3aBUCHUMOCTH OT MOJIEKYJISIPHOM Macchl CIUPTa
Neo 22
Kakoit Teopernuecknii 00beM BO3yxa HEOOXOIUM JIJisi CkUranus 1 Kky0.meTpa
sTaHa, nmpomnaHa u Oyrana. [loctpouTs 3aBUCUMOCTE 00BEMa BO3/TyXa B 3aBUCUMOCTH
OT TIOJIOXKEHUS BEIIECTBAa B TOMOJIOTUYECKOM PSIY.
No 23
Kakas Macca Bo3ayxa noctymnuia Ha TopeHue | Kr yriepoja, eciiu coiepxaHue
KHCJIOPO/Ia B MPOJYKTaxX cropanusi coctaBuiio 14%.
Ne 24
Onpenenuth 00beM MPOAYKTOB cropanust 1 kr kameHHoro cocraBa: C=91%,



H=3,2%, 0=1,4, N= 2,1%, S=0,4%, 3o0ma =0,6% mpu kodddumnmeHTe n30bITKA
BOXAyXa Ipu cropanuu 1,4
Ne 25
[lepecuntarh cocraB paboueit maccel yris cocraBa C=89%, H=3,8%, 0=1,2,
N= 3,4%, S=0,2%, 30ma =0,7% Ha TOPIOYYIO Maccy.
Ne 26
OrnpenenuTps BBICHIYIO TEIUIOTY cropanus tormea coctaBa C=85%, H=2,7%,
0=1,9, N= 3,6%, S=0,8%, 30m1a =1,1%
Neo 27
OnpenenuTes HU3MYIO TEIUIOTY cropaHust torsmBa coctaBa C=88%, H=2,2%,
0=1,1, N= 3,2%, S=0,9%, 301a =0,75%
Ne 28
OnpenenuTe KOJIWYECTBO YCIOBHOTO TOIUIMBA, JJISi 3aMEHbI 8 TOHH TOILUIMBA
COCTaBa
C=71%, H=3,9%, 0=1,2, N= 2,8%, S=0,64%, 30m1a =1,2%
Ne 29
Paccuurars TeopeTHUECKYIO TEMIIEpaTypy ropenust torimsa cocraBa C=83%,
H=2,6%, 0=2,1, N= 3,8%, S=1,4%, 3ona =2,6%, ko3pdunreHT n30bITKa BO3ayXa
paBeH 1.
Ne 30
PaccuntaTh KaJloOpu4eckyro TemIiieparypy ropeHusi tormmBa cocraBa C=83%,
H=2,6%, 0=2,1, N= 3,8%, S=1,4%, 3o0ma =2,6%, ko3 duireHT n30bITKa BO3ayXa
paBeH 1,2.
OoOpa3oBaTe/ibHbIC TEXHOJIOTHH
Peanuzanusi OCBOEHUs JTaHHOM JUCIUIUIMHBI oOecrneynBaeTcsl JAOCTYIIOM
KaXJI0ro oOyyaroierocst K 0azam JaHHBIX U OMOIUMOTEUHbIM (poHIaM, (OpMUPYEMBIM
MO0 TIOJIHOMY TEpPEYHI0 JUCHUIUIMH (MOIyJe) OCHOBHOW 0Opa3oBaTeIbHOM
nporpamMbel. B BUTU HUAY MUOU neidcTtByrOT KOMIBIOTEPHBIE KIIACCHI, B
KOTOPBIX MPOBOMASTCS 3aHATUSA 10 PA3JIUYHBIM  JUCHUIUIMHAM  HaIpPaBIICHHS
MOJTOTOBKH «XUMHUYECKass TEXHOJOTUS», B TOM YHUCIE U KJIACChl OOECTIEUEHBI
IOCTynoM K ceth WMHTepHeT mjisi CcaMOCTOSITEIbHOW MOATOTOBKM CTyneHTOB. Ha
kadenpe  UMeEeTCs] KOMIBIOTEPbl C BO3MOXHOCTBIO  pabOThl B CHEIHATbHBIX
mporpaMMax W JIOCTylla K COBPEMEHHBIM MNpO(EeCCHOHAIBHBIM 0a3aM JaHHBIX,
MH()OPMAITMOHHBIM CITPABOYHBIM M TTOMCKOBBIM CHCTEMaM, K TAaKUM Kak 0a3za JaHHBIX
nepuoanyecknx u3ganuil. Llenapto mpu 3TOM SBisIETCS BBIPaOOTKA y CTYIEHTOB
HaBBIKOB u KOMIIETEHIUH, MTO3BOJISIFOLIUX CaMOCTOSITEIIbHO BECTH
MCCJIEIOBATENbCKYI0 M HAy4YHO-TIEAaTOTHYECKYI0 padoTy. AyAUTOpPHBIC 3aHSITHS
POBOMATCS B BHUJE JICKIMK ¢ ucrnosib3oBanueM [IK u koMmbroTepHOro mpoekTopa,
NPaKTUUYECKUX 3aHiITUH, C wucnoyb3oBanvem I[IK mnpu mnpoBemeHun pacyeTos.



pabora noJ
npernojaBaTesicii, ¢ OKa3aHHMEM KOHCYJbTAllMd M TOMOIIM TPU MOATOTOBKE K
KOHTPOJIbHBIM pa0d0TaM, BBITOJIHCHUH JJOMAIITHUX 33 IaHHH.

CamocrosiTenpHas CTYACHTOB IMPOBOJUTCA PYKOBOJACTBOM

®oH/1 OLIEHOYHBIX CPEICTB
®DoHJ OIIEHOYHBIX CPEJCTB MO TUCHHUILUINHE 00ECIICUNBACT MPOBEPKY OCBOCHHS
o0yueHust
MOCPENICTBOM MEPOIPHUSTUN TEKYIIEro, PyOeKHOTO ¥ MPOMEKYTOUHOTO KOHTPOJIS TIO

IUIAHUPYEMBIX  PE3YJIbTAaTOB (KOMOETEHUMH © HX HHAUKATOPOB)
JVCLUTUIAHE.

CBsi3p MEXAy (POPMUPYEMBIMH KOMIETCHLIUAMU M (HOpMaMuU KOHTPOJS HX
OCBOCHUSI MIPE/ICTABJICHA B CIIEAYyIOIIEH TabIuIe:

HaunmenoBanue
Ne Kon n HauMeHoBaHME HHAUKATOPA

KOHTPOJIHPYEMBIX .
/i JOCTIOKEHUS] KOMITETCHIIU T
pazziesoB (TEMBb)

HanmenoBanue
OIIEHOYHOTO CpPEeJICTBA

Bxo/1HOW KOHTPOJIb

BOHpOCBI BXOAHOI'O

1 | BxoaHOM KOHTPOJIb
KOHTPOJIs1 (YCTHO)

ATTrecranus pas3zienoB, TEKYILHN KOHTPOJIb YCIIEBAEMOCTH

2 B3anmuoe

npeoOpazoBaHue
TEIIOThI U pabOThI

3-OI1K-2 — [leMmoHCTpHpYET
MOHUMAaHUE MaTeMaTHIECKUX METO/IOB,
(bU3NIECKUX, XUMUYECKHX SIBICHUH,

[IpakTrueckue 3aHATUS
YcTHbll onpoc B hopme
cobecenoanus (YO-1)

OCHOBHBIX 3aKOHOB (DM3UKU U XUMHHU U
MPUMEHSET UX B POPECCHOHATLHOM
JeSTeNbHOCTH

V-OIIK-2 — JIeMOHCTpUpPYET yMEHUE B
peleH MaTeMaTHYECKUX,
¢bu3znueckux, PU3NKO-XUMUUYECKUX U
XUMHUYECKHX 3aja4 A1 00paboTku,
aHaJIM3a ¥ CUCTEMaTH3aINN JaHHBIX
TEXHOJIOTUYECKOT0 Mpolecca
B-OIIK-2 — Ucnionb3yeT
MaTeMaTHueckue, pusnueckue,
(GU3BNKO-XUMHUECKUE, XHMUIECKHE
METOBI PEIICHUS 3a/1a9 JIS
OTIpeJIeNIeHUs TTOCIIE0BaTEIbHOCTH
MIPOBEJICHUS aHAJIN30B (PU3HKO-
XUMHUYECKHX XapaKTEPUCTUK ChIPbS,
BCIIOMOTATENIbHBIX MAaTEPUAIIOB H
TOTOBOM NMPOIYKIIUU

3-11K-4 — TIpuMeHsieT 3HaHUS A5

IIporniecchl BOASHOTO
rapa u BJIaKHOTO

BO3/lyXa

coOmroenus TpeOOBaHUH,
MPEIBABISEMBIX K TEXHUYIECKOH
JOKYMEHTAIINH, CBIPBIO, MaTepHaIaM,
noydadpukaram, KOMIUICKTYFOIITIM
W3JIEHSIM U TOTOBOM MPOTYKITHH
V-IIK-4 — KonTponupyer

3¢ (HEeKTUBHOCTH PACXOIOBAHUS CHIPHS




U OCHOBHBIX MaTepuajoB B
COOTBETCTBUHM C PEMIAMEHTOM

B-IIK-4 — Vcnonb3yeT TeXHUYECKHE
CPEICTBA /ISl U3MEPEHMSI OCHOBHBIX
MapaMeTpoB TEXHOJIOTUYECKOTO
Ipolrecca, CBOUCTB ChIPbs, IPOLYKLIUH
U pa3pabaTbiBaeT TEXHUYECKYIO
JOKYMEHTAIMIO

Hepez[aqa TCIIJIOThI

[TonydyeHue TernoTel

3-OIIK-2 — JlemoHCTpUpYET
MMOHMMAHUE MAaTEMATHUECKUX METOOB,
(bU3MYECKUX, XUMUYECKUX SBJICHUM,
OCHOBHBIX 3aKOHOB ()M3UKH U XUMHHU U
MIPUMEHSIET UX B MPOPEeCCUOHANTBHON
JeSTEbHOCTH

V-OIIK-2 — JIleMoHCTpUpPYET YMEHHUE B
pEUICHUN MAaTEMATHYECKHX,
(bU3nIeCcKuX, PU3NKO-XUMUYECKHUX U
XUMHUYECKUX 3a]1a4 1Jis1 00paboTKH,
aHaJlM3a U CUCTeMAaTHU3aIMH JaHHBIX
TEXHOJIOTUYECKOTO MpoIecca
B-OIIK-2 — Ncnonb3yer

MareMarudeckue, Gpuzndeckue, Gu3nKo-
XUMHUYECKHE, XUMUYECKHE METO/IbI
peleHus 3a1a4 JUIsl OnpeieeHus
MIOCJIEI0BATEIbHOCTH IPOBEICHUS
aHaJIU30B (PU3MKO-XUMHUYECKUX
XapaKTEPUCTUK CBHIPHS,
BCIIOMOTATEIbHBIX MaTepHUajoB U
TOTOBOW MPOIYKIIUH

3-TIK-4 — IlpumeHsieT 3HaHusI 1751
cobmonieHus TpeOoBaHuUi,
MPEIbIBISEMBIX K TEXHUUECKON
JOKYMEHTAIIMH, CBIPbIO, MaTepuaiam,
nonygpadpukaram, KOMILIEKTYIOIIUM
U3JIENTUSM U TOTOBOM MPOAYKLIUU
V-I1K-4 — Kontponupyet

3¢ ($EeKTUBHOCTh PACXOIOBAHUS ChIPbS
Y OCHOBHBIX MaTrepuasoB B
COOTBETCTBHH C PErIIAMEHTOM

B-I1IK-4 — Vcnonb3yeT TeXHUUECKHe
CpeAcTBa sl U3MEPEHHSI OCHOBHBIX
MapaMeTpoB TEXHOJIOTUYECKOTO
mporiecca, CBOMCTB ChIPbs, MPOAYKLIUU
1 pa3pabaThIBaeT TEXHUYECKYIO
JOKYMEHTAIHIO

[pakTHYecKue 3aHATHS
YcTHblil onpoc B hopme
cobecenoBanus (YO-2)

[IpomexxkyTouHas arrectanus

3auer

OIIK-2, TIK-4

Co0OecenoBanue

OueHo4vHbIe cpeACTBA AJsl BXOJHOT0 KOHTPOJIsI, TEKYIEr0 KOHTPOJISI U




MPOMEKYTOYHOM aTTecTalMU (AHHOTALUSA).

OneHouHbIE CpPeICTBA JI BXOAHOTO KOHTPOJIS MIPEACTABIISIIOT COO0M BOIPOCHI,
KOTOpBIE 337aI0TCA CTyAeHTaM 8 ycmuou ghopme (YO).

B kadecTBe OIEHOYHOrO CPEACTBA TEKYLIErO KOHTPOJIA MPHU BBITOJIHEHUU
MPAKTUYECKOIO 3aHATUS HCIIOJIb3YETCS PEILICHUE 3a0ay, BBINOJHEHHBIX BO BpPEMs
AyIUTOPHBIX 3aHATHA — CPEACTBO KOHTPOJIA, MO3BOJAIOIIEE OLECHHWBATh YMEHHUE
HCIIOJI30BaTh TEOPETUUECKUA MaTepUal JIJIsl BBIIIOJHEHUS HEOOXOAUMBIX PaCUETOB.

Jnd MmpoOMEXYTOUHOW AaTTECTAlMU MPEIYCMOTPEHO MPOBEAECHHUE YCTHOTO
ompoca (YO -1,2).

[To utoram oOy4eHUs BBICTABIISIETCS 3a4eT.

IlepeyeHb BONIPOCOB BXOJHOI0 KOHTPOJIS
. [lonsiTre TEMIOTHI.
. [lonsiTue paboTHI.
. [IonaTHE TEMIIEPATYPBI.
. [lonaTue snepruu.

|
2
3
4
5. IlonsiTre Maccsol.
6. [lonsTue naBneHus.
7. IlonsiTHE TEPMOAMHAMUYECKOIO IIPOLIECCa
8. [lonsiTue mporecca TEmIONPOBOAHOCTH.
9. IlonsiTHe mporecca TEMIOOTAAYH.
10. Ilonsitue Tonnuaa.
Ilepeuens BonpocoB YO-1

1. IToHsiTHE TEPMOAMHAMUYECKOTO TTpOILIeCca.

2. Kakoii nporiecc Ha3bIBalOT U30XOPHBIM.

3. Uto Takoe yJieNbHas TEMI0EMKOCTb.

4. Kakas TerioeMKoCTh OOJIbIIIe, IPU MMOCTOSTHHOM JaBJICHUH W 00bEME U TTOYEMY.

5.Ha3Hauenue | 3aKkO0Ha TEpPMOJUHAMUKH.

6. UTo Takoe SHTaJIbIIHS.

7. Marematnyeckasi popMyIHpOBKa 2 3aKOHA TEPMOJAUHAMUKHU.

8. Kak Ha3bIBaeTcs MakcuMaibHasi paboTOCTIOCOOHOCTh paboyero Tena.

9. Kakoil mpouecc Ha3bIBaeTCsi IUKIOM M KakKHe IUKIbl pPaccMaTpUBaeT
TEPMOJNHAMHUKA.

10. YUto Takoe TEPMUUYECKUN KII/I.

11. Yto xapakTepu3yeT X0NM0uIbHbIA KOIDPUITUEHT.

12. Kako#t TepMoarHaAMUYECKUN ITUKII 00J1alaeT HauOOJBIIUM XOJIOIUIBLHBIM
KO3 QULIEHTOM.

13. YUto Takoe KpUTHUECKasi TOYKA BOIBI.

14. Tlo xakoil TepMOAMHAMUYECKON AMarpaMMe IUIONaab (GUTrypsl mporiecca
HarjIsiJHO XapaKTepHU3YeT TEIUIOTY Mpolecca.



15. Kakoi Bo3ayx jerde: Cyxou WIH BIAKHBIM U [IOYEMY.
Ilepeyensb BonpocoB YO-2

1. Cioco0bl nepeHoca TEII0Thl U MX MPUHIUITUATIBHBIC OTIMYHS.

2. IloHsiTHE TEMIIEPATYPHOTO IO U €TO BUJBL.

3. Uto Takoe TenjaoBOM MOTOK.

4. YUto xapakTepu3yeT K03(PPUIIUESHT TEMIOMPOBOTHOCTH.

5. Haznauenune ypaBaeHus Oypsoe.

6. Enununa namepenns koddduiienta TemMrnepaTyponpoBOTHOCTH.

7. Kakue ycioBHsl OJHO3HAYHOCTH TMO3BOJIAIOT OOECHEUYUTh €AMHCTBEHHOCTh
pelIeHUs 3aJa4i PaCIIPOCTPAHEHUS TEILIOTHI.

8. Kak omimuyaercs pacrpefeneHue TeMmneparypbl B IUIOCKOM U
UWIMHAPUYECKON CTEHKE.

9. Urto nmaet 1 Teopema moao0us npu penieHry 3aaad TeII000MeHa.

10. Enunania usmepenus kodpduireHTa Teraonepeadn.

11. Ilpu xakoil Terootnaye: oaHoda3zHOM wiau JByX(ha3HOU TemiooOMeH
UHTECHCHUBHEE U [I0YEMY.

12. HazoBuTE OCHOBHBIE MTPU3HAKH TOILJIMBA.

13. B uem pa3Huia Mex1y BbICIIEH U HA3MIEH TEMIOTOW CTOPAHUSL.

14. B uem paznnyaroTcsi COCTaBbl TOILIMBA Ha pab0YyIO U TOPIOYYIO MacCy.

15. Kakue razoo0pa3Hbie MpoayKThl 0OPa3yIOTCs MPU CTOPAaHUU ra3000pa3HOTO
TOIUINBA.

IlepeyeHb BONPOCOB K 3a4eTy:

1.IlpenmMeTr u METOABI TEXHUYECKOW TepMoauHAMUKH. OOIIMe TOHSATUS H
ONpeaEICHUS.

2. IloHsiTHS TEPMOAMHAMHYECKOTO MPOLECCAa U TEPMOJUHAMUYECKON CUCTEMBL.

3. OCHOBHBIE TEPMOJIUHAMUYECKHUE TaPaMETPhI COCTOSIHHUSL.

4. TepmoIMHAMUYECKOE PABHOBECHE.

5. OCcHOBHBIE ApAMETPBI COCTOSAHMS UACANBbHBIX Fa30B. Y PABHEHHSI COCTOSHHUS
uJeanbHbIX Ta30B. OCHOBHBIE 3aKOHBI UEATBHBIX T'a30B.

6. CBoOliCTBa peaJIbHBIX Ia30B.

7. CMech uaeaibHbIX ra30B. OCHOBHBIE CBOMCTBA ra30BbIX CMECEA.

8. I'a3oBast mocTosiHHAsi cMecH ra3oB. [lapuuanbHbIe JaBICHUS.

9. YpaBHenue cocrosinus Ban-nep-Baanbca

10. [lonsiTUSt BHYTpEHHEHN SHEPTUU U pabOThI paciuMpenus rasa. [lepBblil 3aKoH
TEPMOJUHAMUKHU

11. AHanuTrueckoe BhIpakeHue paboThl Ipoliecca.

12. IToHATHS SHTANBIINU U SHTPOIUHU.

13. O6patumbie U HEOOpPATUMBIE MPOIIECCHI.

14.OCcHOBHBIE MOJIOKEHUS BTOPOTr'O 3aKOHA TEPMOTUHAMUKH.



15. Kpyroseie TepMOIMHAMUYECKHUE MPOLIECCHI, NN LIUKIIBIL.

16. Teopema Kapmno.

17. CpoiicTBa 00paTUMBIX M HEOOPATHUMBIX IUKIOB U MaTEMaTHYECKOE
BBIPa)KEHUE BTOPOTO 3aKOHA TEPMOANHAMHUKHU.

18. MakcumainpHas padoTa. DKCeprusi.

19. Bonsnoii map. IlapooOpa3oBaHue, ucCMapeHHE, KUIECHHUE, KOHIEHCAIIUS,
cyOnmumanus u AecyoiuManus

20. Ipomecc mapooOpa3zoBaHus B 3aKPHITOM COCYIE

21. IloHATHS HACBIIEHHOTO M HEHACHIIIEHHOro napa. CTeneHp CyXoCcTH mapa.
[leperpersiit map

22. OcoOeHHOCTH PV-IuarpaMMbl BOASHOTO Mapa

23. Tenora napooOpa3oBaHUs

24.OCHOBHBIE TEPMOJWHAMHUYECKHE TPOIECCHI M BOASAHOTO mapa. M30XOpHSIi
porecc

25.0CHOBHBIE TEPMOJMHAMHYECKHE TPOIECCHl M BOASHOrO mapa. M3o0apHbIit
nporecc

26.0cHOBHBIE TEPMOJIMHAMUYECKHUE MPOIECCHl U BOASIHOTO mapa. M3oTepMHbIit
nporuecc

27.0OCHOBHBIC TEPMOJUHAMUYCCKUE TPOIECCHl M BOSIHOTO Tapa. AauadaTHBINA
porecc

28. [lepBblii 3aKOH TEPMOAVMHAMUKA B IPUMEHEHUH K TIOTOKY ABHIKYILIETOCS ra3a

29. Comno u quddy3op

30. Pacnionnaraemas paboTa mpu UCTEUECHUHU ra3a

31. CkopocTh UCTEYEHUS U CEKYHAHBIN pacxol] UAeaIbHOTO ra3a

32. Kputnueckas CKOpOCTb

33. Como JlaBans

34. JIpoccennpoBaHue ra3oB U napon

35. Dddexr Ixoyns-Tomcona

36. Bunaxnsbiii Bo3ayX. HachlllleHHBI M HEHACHIIICHHBINM BIIAXKHBIA BO3IYX.
OO61iee naBieHre BIAKHOTO BO3AyXa.

37. AGcomoTHas U OTHOCUTEIIbHAS BIIAYXKHOCTh. TeMreparypa TOYKH POCHI

38.Kommpeccop.  PasnoBuaHoct  kommpeccopoB.  OmHOCTymeHYATHIN
MOPIITHEBON KOMIIPECCOP

39.TeopeTnyeckas UHAMKATOPHAS JUArpaMMa OJIHOCTYTIEHYATOTO MOPIIHEBOTO
KOMITIpeccopa

40. Bpennoe npocTpaHCTBO OJAHOCTYIIEHYATOIO MOPIIHEBOIO KOMIIPECCOPA.

41.00bemMHBIN  KOI(PGUIIUEHT  TOJIE3HOTO  JCHCTBUS  KOMIIPECCOpa,
KO3 UIMEHT HATTOJTHEHUS

42. TennonpoBOAHOCTb.



43. TermooTnaya.

44. Tennonepenayda yepes MIOCKYI0 U HWIMHAPUYECKYIO CTEHKHU
45. TerutooTnava npu Gpa3zoBOM MpeBpaIICHUN

46. TermoBoi OajaHc

47. Cpennsisa pa3HOCTb TEMIIEpATYp MPHU TEIIONEepeaye

48. IToHaTHe TOIINBA U €TI0 BUIBI

49. Ou3nueckue U TEINIOTEXHUYECKUE CBOMCTBA TOILIUB

50. CocraB TOILUIMB

51. IIpoiyKThl CropaHus TOILIUB U OMPEACICHUE UX KOJINYECTBA
52. TemnepaTypa cropaHusi TOIUIMB U ONPEICICHUE €€ BEJTMYMHBI

IIkanbl oneHKN 00Pa30BATENIbHBIX JOCTUKEHU

Baibl
(utoroBoit OcBoenue
. . . TpeboBanus K 3HAHUAM
PEUTHHIOBON | KOMIETEeHIN
OLIEHKH)
100-85 [IponBunythiii | OTBETHI Ha TOCTaBJICHHBIE BOINPOCHI TMOJHBIC, YETKUE U
YpOBEHb pa3BepHyThle. PemeHuss 3agad  JOTHYHBI, JOKa3aTelbHbl U
JEMOHCTPUPYIOT AHAJTUTHYECKHE W TBOPYECKHE CHOCOOHOCTH
CTYZCHTA.
84-70 Cpennuii JlaroTcs mosHbIe OTBETHI Ha IOCTaBIEHHbIE BONpoChl. [IokazaHo
yYpOBEHB YMEHHE BBIICNATh IPUUYUHHO-CIICACTBEHHbIE cBsi3U. [Ipu perienun
3a7a4 JIOMYIICHBl HE3HAYMTENIbHBIC OIIMOKH, WCIIPAaBICHHBIE C
MIOMOIIBIO «HABOSIIIKX» BOIIPOCOB MPEIO/1aBaTesl.
69-60 bazoBbrit OTBeTbl Ha BONPOCHI M PEIICHHS IIOCTaBJICHHBIX 3ajay
YPOBEHb HEIOCTaTOYHO ToiHble. Jlormka ©  MOCIeNoBaTeNbHOCTh B
pelleHrnr 3aJad4 HWMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBO/IBI.

Crynent, nonmyuuBiminii meHee 60% oOT MakcuMallbHOTO Oayuia 3a pasnen
JUCUUIUIMHBI WM MPOMEKYTOUHYIO aTTECTAllMI0, CUUTAETCS HEATTECTOBAHHBIM 10
JTAaHHOW TUCIUIUINHE.

HroroBasi OllEHKa BBICTABIISCTCS ITyTEeM IEpeBOja HaOpaHHBIX OasIOB B
COOTBETCTBHH CO CIICTYIOIIEH TaOIUIICH:

O1reHKa 10 5-0anIbHOM MIKAIe LRie) ANt S PR Mt I Onenka ECTS
9K3aMeH

5 — «omauunoy 90-100 A
85-89 B
4 — «xopouioy 75-84 C
70-74 D

3 —«o » 65-69
(VOOBIIeMBOPUMENLHO 60-64 E
2 — «Hey0081emeopUMENbHOY Memnee 60 F

YueOHO-MeTOoAM4YeCcKOe U MHPOPMALIMOHHOE o0ecriedyeHue Y4eOHOH AU CIUTIIUHbI
OcHoBHas uTeparypa:




1.JIsmkoB B.M. Teopernueckue ocHOBHI Temnotexuuku / B.W. Jlsmkos. - M.:
KYPC: HUL] UHOPA-M, 2015. - 328c. (Yuebnuku mis By3oB. CrenuanbHas
auTepatypa https://obuchalka.org/2017030693411/teoreticheskie-osnovi-teplotehniki-
lyashkov-v-i-2015.html

2. KynunoB A.A. ['opeHre opraHnueckoro ToriuBa: YueOHoe mocodue / A.A.
Kynunos. - M.: HUL] UH®OPA-M, 2015. - 390c. YueOuuku 11 By30B. CnienuanbHas
muteparypa).https://znanium.com/catalog/document?id=227580

3.Texuuyeckas TepMoarHaMHKa. KpyroBbie MpoOIecChl: TEOpUs U MPUMECHEHHE
: yuebHoe mocobue / A. A. Kymukos, U. B. MBanoBa, A. ®. Cmoinskos, 1. H.
HMiokoBa. —  Caskrt-Iletrepoypr :  CIIOIJITY, 2018. — 44 c.
https://e.lanbook.com/reader/book/112724/#1

JlononHuTenbHasa IMuTepaTypa

4 Xazen I'.A. u gp.Tennorexuuka.M.:Beicu.iik.,1981- 480 c.

5.Hamokun B.B. Texanueckast TepMoauHaMuka 1 tersionepenada.M.: 1980, -386 c.

6.Teruiosnepretuka u TemorexHuka. CopaBoyHHMK B 4 KH. (mox pen.
A.B.Kmumenko u np.) M.:M3BU, 2004. 632 c

7 .I'ankun, A. ®. Tepmogunamuka. COOpHHK 3a7a4 : yuyeoHoe nocooue / A. .
[Nankum. — Cankr-IletepOypr : Jlans, 2017. — 80
c. https://e.lanbook.com/reader/book/92622/#1

8.Temnmotexnuka. [IpakTnuecknii kypc : yuebnoe nocooue / I'. A. Kpyrnos, P.
. bynrakoga, E. C. Kpyriosa, M. B. AuapeeBa. — Cankr-IletepOypr : Jlaus, 2017.
— 192 c. https://e.lanbook.com/reader/book/96253/#2

IIporpammMHuoe o0ecnieduenue u MHTepHET-pecypcehI:

[Ipornecc peanuzaiuu oOpa3oBaTeIbHON MTPOTPpaMMBbI 0OECIIEUeH HEOOX0IMMBIM

KOMITJIEKTOM JIMIIEH3MOHHOTO MPOTPAMMHOI0 00E€CTICUECHHSI.

MarepuajbHO-TEXHHYECKOE o0ecnedyeHue Y4eOHOM TUCHMILTUHbI

JlekiinoHHBIE 3aHATHUS IPOBOJATCA B CHEHUAIM3UPOBAHHOW ayJAUTOPHH,
OCHAILIEHHOM  MYJbTUMEIUNHBIM  oOopynoBanueMm. IIpakThueckue  3aHITHS
MIPOBOAATCSA B ayIMTOPUN OCHAILIEHHOW CTaHAAPTHBIMU KOMIUIEKTAMH OTE€YECTBEHHBIX
U 3apyOeXHBIX MPUOOPOB U YCTAaHOBOK. MyNbTUMEIUUHBIA Kypc JIEKUUH,
BUJCO(DUIBEMBI, MAKETHI U TIAKATHI.

Y4eOHo-MeTOAUYECKHE PEKOMEHAALMY VISl CTYACHTOB

1. Ykazanus 1715t poCIIylIuBaHUS JIEKIINI

[lepen HayamoMm 3aHATUNH BHUMATEIBHO O3HAKOMUTBHCS C YYEOHBIM IUIAHOM
IPOBEIEHUS JIEKIUN U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

Ilepen mnocemieHreEM OYEPENHOW JIEKIUH OCBEXUTH B IAMATH OCHOBHBIE
KOHIEMIMK MpOHAeHHOro paHee Martepuana. [loAroToBUTh MpU HEOOXOAMMOCTHU
BOIIPOCHI NpenoaaBatento. He Hafo onacaThesi, 4TO BONPOCH MOTYT OBITh MPOCTHIMH.

Ha 7nexuuum OCHOBHOE BHUMaHHE CIENyeT YAeNATb He QopMmyiaaM U


https://znanium.com/catalog/document?id=227580
https://e.lanbook.com/reader/book/92622/#1
https://e.lanbook.com/reader/book/96253/#2

MAaTEMATUYECKUM BBIKJIAJIKAM, a COJIECP/KAHUIO U3YyYaeMbIX BOIIPOCOB, ONPEICICHUSIM
Y ITOCTaHOBKaM 3a/1au.

B mpouecce u3ydeHusi JEKIHMOHHOTO Kypca HEOOXOAUMO MO BO3MOXHOCTH
4acTO BO3BpallaThCsi K OCHOBHBIM IOHATHUAM M METOJAM peIIeHUs 3a7ad (37ech
BO3MO>KEH BHIOOPOYHBIN KOHTPOJIb 3HAHUN CTYJICHTOB).

JKemarenbHO HMCHONB30BaTh KOHCIEKTHI JIEKIMH, B KOTOPBIX HCIIOIB3YETCS
MPUHSATAs MPENoIaBaTesieM cucTeMa 0003HAUYEHUN.

Jist  Gonmee  mompoOHOTO  HW3Yy4deHHsT Kypca cieayeT pabotaTth ¢
PEKOMEHJOBAaHHBIMU JIUTEPATYPHBIMU HCTOYHUKAMU W BHOBB MOSBJISIOIIMMUCS
UCTOYHUKAMM.

2.Yka3aHus AJisl BBIIOJIHEHUS CAMOCTOSITEIbHON PabOThI

[lonyunts y mpenojgaBaTenss 3aJaHUME€ M CIHACOK PEKOMEHIOBAHHOU
auTeparypsl. M3ydeHue TeopeTHdecKuxX BOIPOCOB CIEAYET MPOBOAUTH IO
BO3MOKHOCTH  CaMOCTOSITEJIbBHO, HO TpU  3aTpyAHEHUsX  oOpamarbcs K
IIPENOAABATEIIO.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJIETaHHOU padoTe.

[Ipu BbIONHEHUH (POHTAIBHBIX 3aJlaHUN 1O YCMOTPEHHIO MPENoaaBaTes
paboTa MOXKeT ObITh OIlCHEHa 0e3 MHUChMEHHOIO0 OTYeTa Ha OCHOBE OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI, TIPU YCJIIOBUU aKTUBHON CAMOCTOSITENIbHON PabOTHI.

[ToaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeToanyeckue peKoOMeHAaluM A/ penoaaBareJiei

1. Yka3zanus 115 npoBeAeHUs JICKUUU

Ha mepBoil BBOgHO# JEKIMH claelath OOMIMKA 0030p coaepKaHus Kypca M
OTMETUTH HOBBIE METOJIBI M MOAXO/IbI K PEUICHUIO 337a4, PACCMaTPUBAEMBIX B KypcCe€,
JIOBECTH JI0 CTYJIEHTOB TpeOoBaHus Kadeapbl, OTBETUTH HA BOIPOCHI.

[Ipu mMOAroTOBKE K JIEKIIMOHHBIM 3aHSATUSM HEOOXOIUMO MPOAYMAaTh IJIaH €ro
MPOBEICHUS, COACPHKAHUE BCTYIUTEIBHOW, OCHOBHOW W 3aKIIOUUTEIBHOW 4YacTH
JIEKIIUU, O3HAKOMHTHCS C HOBMHKAMHM YYEOHOM W METOAMYECKON JIUTEepaTyphl,
NyoJIMKalMsIMA TEPUOIUUECKON TeyaTh Mo TeMme JIeKIMOHHOTO 3aHsatus. llepen
U3JI0)KEHUEM TEKYIIETro JIEKIIMOHHOTO MaTepuajia HallOMHUTh 00 OCHOBHBIX MTOTaX,
JOCTUTHYTBIX Ha MPeapIAyux JiekKuuax. C 3Toi 1enblo 3a4aTh HECKOJIBKO BOIIPOCOB
ayJIUTOPUH U OCYIIECTBUTH BEIOOPOYHBIM KOHTPOJIb 3HAHUS CTYICHTOB.

B xo7e neximoHHOro 3aHSTHS MPernoiaBaTelb JOJDKEH Ha3BaTh TeMY, YUeOHbIe
BOITPOCHI, O3HAKOMUTH CTYJIEHTOB C TIEPEYHEM OCHOBHOW H JIOMOJHUTEIBHOMN
JUTEepaTypsl MO TeMe 3aHsATUA. PackpeiBas cojep)kaHue Y4eOHBIX BOMPOCOB,
AKICHTUPOBAaTh BHHUMAHHUE CTYACHTOB Ha OCHOBHBIX KATErOpHsX, SBICHUAX U
mpoiieccax, 0OCOOCHHOCTAX HMX MpOTeKaHus. PackpwiBaTh CYITHOCTh W COJEpIKAHHE
Pa3IUYHBIX TOYEK 3PCHHS W HAYYHBIX TOJIXOJ0OB K OOBSICHEHUIO TE€X WM HHBIX
SIBJICHUW U TIPOLIECCOB.



CrnenyeTr apryMeHTUPOBAHO OOOCHOBATh COOCTBEHHYIO MO3MUIIMIO MO CIIOPHBIM
TEOpPETUUYECKUM BompocaM. lIpuBoauTe mpumepsl. 3anaBaTh MO XOAY H3JIOKECHHS
JIEKIIMOHHOTO Marepuaja pPUTOPUYECKUE BOIIPOCHI U CAMOMY JaBaThb Ha HUX OTBET.
OT0 CMocOOCTBYET AKTMBU3ALMHU  MBICIUTEIBHON  JIEATEIbHOCTH  CTY/ICHTOB,
MOBBIIICHUIO MX BHUMAHUSA M HMHTEpeca K MaTepually JEKUHUH, €€ COAECPKaAHUIO.
[IpenogaBaTens MOMKEH PYKOBOJIUTH PAOOTON CTYAEHTOB MO KOHCHEKTUPOBAHUIO
JEKIIMOHHOTO MaTepuaia, MoA4epKUBaTh HEOOXOJUMOCTh OTPAKEHUS B KOHCIEKTax
OCHOBHBIX IOJIOKEHUN U3y4aeMOM T€MbI, 0CO00 BBIAEIISIS, KATErOPUaIbHBIN anmnapar.
B 3akitounTenbHON 4acTH JIEKIUU HE0OX0AMMO chOPMYITHPOBATH OOIINE BBIBOIBI IO
TEME, PACKPBIBAIOIIME COAEPKAHUE BCEX BOIPOCOB, IOCTABICHHBIX B JICKIUU.
OOBABUTH MJIAaH OYEPETHOTO MPAKTHUYECKOTO 3aHSTHS, AaTh KPATKHE PEKOMEHIAINH
0 MOATOTOBKE CTYAEHTOB. ONpeAenuTb MECTO U BpEeMsl KOHCYJIbTAllMU CTYyACHTaM,
MO>KEJIaBIIUM BBICTYIIUTh Ha 3aHATUU C JOKJIAJIaMU U pedepaTami.

Ha mnocnenneit nekuuu yAenuTh Bpemsi g o030pa HamOoJiee BaKHBIX
MOJIOKEHUH, pACCMOTPEHHBIX B KypCe.

2.YKa3aHus 10 KOHTPOJIIO CAMOCTOATEIbHON PadOThI CTYJCHTOB

[To ycMoTpeHuto mpenogaBaTelisi 3a/laHue Ha CaMOCTOSITENIbHYIO pabOTy MOKET
OBITh MHIMBUTyaJIbHBIM UM (PPOHTAIIBHBIM.

[Ipn wucnonb30BaHWM HHAWBUAYAJIbHBIX 3aJaHUl TpeOoBaTh OT CTyAEHTa
MUCHbMEHHBIN OTYET O MPOJICIAHHON padoTe.

[Ipu npuMeHeHnn PPOHTAIBHBIX 3aJaHUIl BECTH KOJUIEKTUBHBIE OOCYKICHHS CO
CTYJIEHTaMH OCHOBHBIX TEOPETUYECKUX MOJIOKEHHI.

C 1enpl0 KOHTPOJII KAadyecTBa BBINOJHEHUS CAMOCTOATEIbHOW pabOThI
TpeOOBaTh HHIUBUAYAJbHbIE OTYETHl (JOMYCTMMO BMECTO MHUCBMEHHOTO OTYeTa
OPUMEHATh UHIAUBUYJIbHBIE KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B coOoTBeTCTBUU ¢ TpeboBanusmu OC HUAY MUDU
U y4eOHBIM IIJJAHOM OCHOBHOM 0Opa3oBaTeIbHON MpPOTrpaMMbl MO HAIMPaBJICHUIO
noarotoBku 18.03.01 «Xumuueckasi TEXHOJIOTUS».

PaGouyto mporpammy coctaBwi: J01eHT, Y cTuHOB H.A.

Peuenzent: nouent, ['epacumona B.M.

[Iporpamma omoOpena ©Ha 3aceganmn YMKH 18.03.01 «Xumudeckas
TE€XHOJIOTHUSD).

[Ipencenarens yueOHO-MeTOqMUEeCcKOM Komuccuu H.M. UepHoBa



