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Ileab ocBOeHMS TUCHUIIJIMHBI

[lenp  mpenojgaBaHusT ~ AUCUMIUIMHBI  SBJISICTCS  TOJYy4Y€HUWE  3HAHUMH,
HEOOXOMUMBIX  JIJI1  IUIOJOTBOPHOM  TBOPYECKOW  JIeATEILHOCTH  OakajaBpa.
HNuctuumuinHa «TexHudeckass TepMOJMHAMHUKA M TEINIOTEXHUKA» (OPMUPYIOT
TEXHOJOTUYECKOE MHUPOBO33pPEHUE  OakaJaBpoB ISl MX  MOPOU3BOICTBEHHO-
TEXHOJIOTHYECKON U TMTPOCKTHO-KOHCTPYKTOPCKOU MPoheCCHOHATBHOU NeATETLHOCTH.

Mecro aucuuninnebl B ctpykrype OOII BO

Kypc «TexHuueckass TepMOAMHAMHMKA W  TEINIOTEXHHUKa» CBA3aH C
HEOOXOJUMOCTbIO 3HAHUW OCHOB 00Omer (UMK M MaTeMaTUKU IIHPOKOE
HCIIOJIb30BaHUE, KOTOPBIX HE TOJIBKO JAET BO3MOXHOCTh HanboJjiee TOYHO BBIPA3HUTH
TEOPETUYECKHE 3aKOHOMEPHOCTH, HO M SBJISACTCS HEOOXOIUMBIM MHCTPYMEHTOM HX
YCTAHOBJICHHS. TE€OpPETUYECKHME 3HAHUS M MPAKTHYECKHE HABBIKW, ITOJYYCHHBIE
CTYACHTAMU TMPU U3YYCHUU JUCHUIUIMHBI «TexHuueckas TEepMOJUHAMUKA U
TEIUIOTEXHUKA, IOJKHBI ObITh UCIOJIB30BaHbI B MPOIECCE M3YUYEHUS TTOCIIEIYIOMINX
nucuuiuinH: «IIporecchl U anmaparbl XMMHUYECKOW TexHoJorun», «O0opyaoBaHue
IIPOM3BOJICTB HEOPraHMYECKUX BelecTB», «Pecypco- u sHeprocbepexeHne B
TEXHOJIOTUM HEOPTAHUYECKUX BEIIECTBY.

Komnierenuuu od0y4arouerocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUILTAHBI
B mpouecce OCBOEGHMS JAHHOW ITUCHUIUIMHBI y CTYJIEHTa (POPMHPYIOTCS

ClIeaAyromue KOMIICTCHI M

— obmenpodeccuoHanbHbIE

MaTEMAaTU4YCCKUC, (1)H3H'—ICCKI/I€,
(bU3UKO-XUMHUUYECKHE,
XUMHWYECCKHUE MECTOABI OJIA
pelieHus 3aaaq
npodecCHOHATIbHON
JESITENIbHOCTH

Kon
HanMmeHoBaHne KOMIETEHIINU WNHaukaTopbl TOCTHKEHUS KOMITETEHLIUU
KOMIIETEHIINHT
OIIK-2 Croco0eH UCcnoab30BaTh 3-OIIK-2 — 3HaTe MareMaTHYECKHE METOJbI

(U3MYECKUX, XUMUYECKUX SIBJIEHUH, OCHOBHBIX
3aKOHOB (PM3UKU U XUMHHM U MPUMEHSET UX B
npo¢eCCUOHANTBHON IeATETLHOCTH

V-OIIK-2 — YMeTb pemaTh MaTeMaTHYECKHUE,
¢usnueckre GU3NKO-XUMHUECKHUE U
XUMHUYECKHE 3aJjauul IIs1 00paboTKH, aHAIIN3a U
CUCTEMAaTH3alluM JaHHBIX TEXHOJOTHYECKOIO
mporuecca

B-OIIK-2 — Bmangeer MaTeMaTU4YECKUMHU,
¢busnyeckumuy, (U3UKO-XMUMUYECKUMH,
XUMHUYECKUMH METOJIaMU pEeILleHUs 3aj1ad Jyis
OIpeAeIeHUs MI0CIIE0BATENBHOCTH
MPOBEJIEHUSI aHAIM30B (U3UKO-XUMHUECKUX
XapaKTEpUCTUK  CBIPbSl,  BCIIOMOTaTEIbHBIX
MaTepuagoB U TOTOBOW MPOTYKIIHH




— npoeccroHanbHbIe

Ko xomnereHnumn

HaumeHnoBanue KOMIICTCHII N

Nunukatopel 1OCTHXKEHUS
KOMIIETEHIINH

[1K-4

Cnoco0eH OCyIIECTBIISTh
TEXHOJIOTMYECKUI MPOoLIECcC B
COOTBETCTBUU C PErJIaMEHTOM U
HUCIIOJIB30BATh TCXHUYCCKHUC
CpEeICTBA 711 U3MEPEHHUS
OCHOBHBIX ITapaMETPOB
TEXHOJIOTHYECKOr0 Mpolecca,
CBOMCTB CBIPbs ¥ IIPOLYKLUU

3-1IK-4 — 3Hare TpeboBaHus,
MPEIBSIBISIEMBIX K TEXHUYECKOM
JIOKYMEHTAIIH, ChIPbIO,
Mmarepuanam, norydadpukaram,
KOMITJICKTYIOLIUM H3ACTUSIM U
TrOTOBOM MPOAYKIIUU

V-ITIK-4 — YMeTh KOHTPOJIUPOBATH
3¢ HEKTUBHOCTD PACXOIOBAHHUS
CBIPbSl U OCHOBHBIX MaTepuajoB B
COOTBETCTBHUH C PETIIAMEHTOM
B-IIK-4 — Biagers HaBBIKAMU
MCIOJIb30BAaHUS TEXHUYECKUX
CPEJICTB I U3MEPEHHS OCHOBHBIX
MapaMeTpoB TEXHOJIOTHYECKOTO
pouecca, CBOMCTB ChIPhS,
MPOJYKIMH U pa3padaThiBaeT
TEXHUYECKYIO JOKYMEHTAITHIO

3az{atm BOCIINTAHHUS, P€AJIN3YyEMbIC B PaAMKaxX 0CBOCHHUA JUCIHUILINHDBI

BosJieuenue B

. HUcnoan3oBaHue
Hanpasaenue/ | Co3nanue yciaoBmi, PA3HOILIAHOBYIO
BOCIIUTATEJIbHOI0 NOTEHI[HAJIA
HeJIu o0ecreYnBaIOIIUX . BHEY4eOHYI0
Y4eOHOM JHCHUIITHHBI
AeATeJbHOCTh
Ipodeccuonans |- popMupoBanue Hcnons3oBanue 1.Opranuzanus
HOe U TPYI0BOE | KYyJIbTYpHI BOCIIMTATEIBHOIO  IIOTCHIMAJIA [ HAYYHO-
BOCIIMTAHME MCCJIEIOBATEIbCKOM U | AMCUMILINH MPO(EeCcCHOHATBHOTO | TPaKTHYECKUX
WMHXECHEPHOU Monynast  Juids  (GOpMHpPOBaHHUSA | KOH(EpeHLui 1
nestenbHOoCTH (B16) |MHXEHEepHOTO  MBIIIJIEHUS U |BCTpPEY € BEAYLIUMHU
WHXEHEPHOW KYJBTYpbl 3a CUET |CleNUanucTaMu
MPAKTUYECKUX CTYACHUECKHUX | IPEANPUATHI ropoia
UCCIJIEJOBaHUM COBPEMEHHBIX | U BETEPAHAMU
IIPOU3BOJICTBEHHBIX CHCTEM; | aTOMHOM OTpaciu.
IIPOEKTHOMN JeATeNbHOCTH | 2. Opranuzanus u
CTYJEHTOB IO pa3paboTKe U |[IPOBEIECHUE
ONTHUMM3ALMHU TEXHOJIOTMUYECKHUX | TPEIMETHBIX

CHUCTEM, CBSI3AHHOW C DPEIICHHEM
peasbHbIX  MPOU3BOACTBEHHBIX
3aJa4;  OPOXOXACHUS  uepe3
pasHooOpa3HbIe UTPOBEIE,
TBOpYECKUE, becTuBaIbHBIE
dopmbl, TpeOyrolye aHalu3a
CII0)KHOTO OOBEKTa, MOCTAaHOBKH
OTHOCHUTEIIBHO HETo
npeoOpa3oBaTeNbHBIX 331ad ISt
UX ONTUMAJILHOTO PELICHHUS.

oJIMMITUaa 1 y4aCcTuc
B KOHKypcax
po¢eCCuOHAITBHOTO
MacTepCTBa.
3.YyacTue B
€XKETOTHBIX aKIIHUAX
CTYJICHYECKHIX
CTPOUTENBHBIX
OTpsAIOB




CTpyKTypa U cofep:KaHHue Y4eOHOM TUCUUIIIMHBI
JlucuuninHa npenojgaeTcst CTyieHTaM B 5-oM cemecTpe. OO01as Tpy10eMKOCTh

JTHMCIIUIIIIMHBI COCTaBJIsIeT 3 3a4eTHBIC eauHuIbl, 108 ak. Jaca.

Kanenaapublid miax

Ne HanmMmeHnoBanue
pa3nena  (TeMbl)

JUCHHUILIHHBI

Buabi yueOHoii
JesiTeJILHOCTH (B Yacax)

ATTecTa-
11078 |
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Makcu
MaJIb- HbIH
0aJsi 3a
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JlabopaTopHble

no [Beero
— Vlexnmnu

B3anmnoe
npeoOpa3oBaHue
TEIUIOTHI ¥ pabOThI

— [[IpakTHYecKue

N [CPC

2 | [Ipoueccsl BoxasHOromapa u 26 1
BJIAKHOTO BO3/1yXa

YO-1

25

2 3 | [lepenaua TennoTsl 27 2

1

24

4 | IlomyueHue TemIoThl 27 2

1

24

YO-2

25

108 6

Buja npomexyTouHoii aTTecTannu

4

96

3auer

50

Copep:xaHue JEKIIMOHHOTO Kypca

Tembl JIeKIIUMN.
Bomnpocekl, oTpadaTbiBaeMble HA JIEKITUA

Bcero
JaCOB

Y4yedHO-
METOANYEeCKoe
ob0ecneueHmne

1

2

3

B3anMHoe npeBpanieHue TenJI0Tbl H padoThI
IToHsATHE TEPMOAMHAMUYECKOTO MpoLecca.
[TapameTpsl TEPMOIMHAMUYECKOTO COCTOSIHHUSL.
OCHOBHBIE TEPMOJIMHAMUYECKHE MTPOLIECCHI.
IIepBbIil 3aK0OH TepMOAMHAMUKH. BTOpoit
3aKOH TEPMOJUHAMUKH.

[IpsiMbIE TEpPMOAMHAMUYECKHUE IMKJIBL.

OO6patHbIe TEPMOTUHAMUYECKUE ITUKITBI

1

[1, 3,4]

IIpoueccol BOAAHOrO Napa 4 BJa:KHOI0 BO31yXa

BoasiHOM nap u ero nmapaMeTpsl.

JlnarpaMMBbl BOASHOTO Iapa U IPOLECCH! B HUX. BilaykHBIN BO31yX
U €ro napameTpsl.

JlnarpaMma BJIaKHOTO BO3/1yXa U IIPOLIECCHI B HEM.

[IpuMeHeHne BOASHOTO Napa ¥ BIaKHOTO BO3/1yXa BXUMHUYECKOM
TEXHOJIOTHH.

[1, 3,4]

Ilepenaya  TemIo0ThI
TermmonpoBOAHOCTS.
TenmooTnaua.
Tennonepenaya.

[IepeHoC TEIIOTHI H3ITy4YEeHUEM.

[1, 3,4]




TerutoBoii OaaHc.

IMosryyeHmne TeMIOTHI 2 [1,2,3]
TomnuBo 1 ero XxapakTepUCTHKH.
[Tporeccel cxkUTraHus TOILINBA.
[TpoayKTHI CrOpaHus TOILTUBA.
Temnepatypa cropanus TOILIUBA.
IlepeyeHb NPAKTHYECKUX 3aHATHH
Tema npakTyeckoro 3ansatus. Bonpocsl, Y4yeOHo-
oTpadaTbiBaeMble HA MPAKTHYECKOM Beero MeToHYecKoe
3aHATHH Hacos o0ecrneueHue
1 2 3
Pacyet 0CHOBHBIX TEPMOJIUHAMUYECKUX MTPOIIECCOB 1 [1-8]
Pacuer nporeccoB BOASHOTO Mapa 1 BJIaXKHOTO BO3yXa 1 [1-8]
Pacuer TerioBoro OanaHca u nepeHoca TErIOThI 1 [1-8]
Pacuér pacxoma TOmIMBa U KOJIMYECTBA MTPOTYKTOB CrOPaHUS 1 [1-8]
3amaHus I CaMOCTOSATENIbLHON Pad0ThI CTYACHTOB
Bonpochl 1151 caMOCTOSITEIbHOT0 U3y4YeHUsl Bcero Yueono-
(3ananns) €ACOB MeToAnYecKoe
olecrieyenue
1 2 3
B3anMHoe npeBpanieHue TenJ0Thl M PadoThI 24 [1-4]
[ToHsITHE TEMIIOEMKOCTH.
[ToHsiTHE SHTANBIINM.
[TonsiTHE SHTpONUH.
[TapocuiioBbI€ TUKIIBL.
[Huxaer KapHo.
Hcteuenue razoB v napos.
[{ukIBI ONTyYeHUs X0I0a.
IIponeccol BOASIHOTO Mapa | BJIaKHOT0 BO31yXa 24 [1-4]
BozasiHOM nap U ero npuMeHeHue.
N3o0pakeHne OCHOBHBIX TEPMOAMHAMUYECKUX MTPOILIECCOB B
auarpamMmax BOJASIHOTO napa. BraskHbrit
BO3/yX M €ro MPUMEHEHHE.
N300pakeHre OCHOBHBIX MPOIIECCOB BIAXKHOTO BO31yXa B
JrarpaMMe BIaKHOTO BO3/IyXa
IMepenaya TenjaoThbI 24 [1,3,4]
TernonpoBOAHOCTD ¥ OT Y€T0 OHA 3aBUCHT.
Temmootaaua U METOMBI €€ OMPE/IEIICHNUS.
Tennonepenaua n Meroasl ee onpeneneHus. TemnoBoi
OanaHc.
ITosyyeHue TenJaoThbl 24 [1,2,4]

Bupl TOIUINMB M UX XapaKTEPUCTHKH.

Pacuersl mpoiieccoB ropeHuss M ONpeIeNieHUs KOJIWYecTBa
IIPOJYKTOB CTOPAHHUS.

Omnpenenenue TeMnepaTypsl CrOpaHHsL.




KonTtpoabHas pabora

IIpenHazHaueHa A OLIEHKM CaMOCTOSITENIBHOM palbOThl  CTyJeHTa IO
UCIOJb30BAaHUIO  3HAHUN, MOJYYEHHBIX TIPU  CAaMOCTOSITEIbBHOM  HU3YYEHUH
TEOPETUUYECKUX OCHOB JUCLUIUIMHBI JJIsi  PEIICHUs MPaKTUYECKUX  3a/ad.
Beinonnsercs B TpetbeM cemecTpe. KonTposbHble 3aganus BbuioxkeHbl B TOC.

KonTponbHble 3aiaHus BBIMONHAIOTCS WHANBUAYAIbHO IO BapHaHTaM,
COOTBETCTBYIOIIMM ToOcHeaHeN udpe mudpa cTyaeHTa. 3aJaHusl Ha TCOPETUUIECKHE
BONIPOCHI M Ha 3ajaud ompezaensorca no tabnune 1. Hampumep nocnennss uudpa
HOMEpa 3a4eTHOM KHMXKKM 7, TOTAa 3aJaHMsl K KOHTPOJIBbHOM paboTe MO HOMEpam
cnenyromue: 7,17, 27.

[IpakTudeckast 4aCTh BBIIIOJIHACTCS

BroimonHeHHast KoHTpoiipHasi pabota cmaercs B jaekaHat 3a 20 nmHed 1o

Havaja’k3aMeHarmonHoi ceccuu (mo 20 mas, wiam g0 20 mekaOpst Kakaoro roja).

Tabmnma 1
BapuaHTbl KOHTPOJIIBHBIX 33IAHUI
No BapuanTa 1 2 3 4 5 6 7 8 9 0
1 2 3 4 5 6 7 8 9 10

Ne 3amanug 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30

3AJTAHUS K KOHTPOJIBHOM PABOTE
Teopernueckast 4acTb

1.ITIpeameT u MeTOABI TEXHUYECKOW TEPMOJTUHAMUKHU.
2.00111e TOHSTHS U ONIPEIeTICHUS.

3.IloHATHS TEpPMOAMHAMHYECKOTO IpoIecca U TEPMOIUHAMUYECKON CUCTEMBI.
4.OCHOBHbBIE TEPMOJIMHAMUYECKHE ITAPAMETPhI COCTOSIHHUSI.

5. TepMoMHAMHYECKOE PAaBHOBECHE.

6.0OcHOBHBIE TTapaMeTPhl COCTOSTHHS UCaTbHbIX Ta30B.
7.YpaBHEHUS COCTOSIHUS UJIC€THHBIX Ta30B.
8.CBoiicTBa peasbHbIX Ta30B.

9.0cHOBHBIC 3aKOHBI HJICATBLHBIX T'a30B.

10.CMmech uaeanbHbIX Ta30B.

11.0OcHOBHEBIE CBOIICTBA T'a30BBIX CMECEH.

12.I"a30Bast mOCTOSIHHAS CMECH T'a30B.
13.ITapumanbHbie JaBICHUS.

14.YpaBuenue coctossuusi Ban-nep-Baannca
15.TToHsTHsI BHYTpEHHEN SHEPTUHU U pabOTHI paCIIMPEHUS Ta3a.

16.AHanuTUuecKkoe BrIpakeHUE padOThI Mpoliecca.



17.1ToHSATHS SHTAJIBITMHU W SHTPOITHH.

18.3ak0H coxpaHeHUs U TPEBPAIICHHS SHEPTUH.
19.006paTuMble 1 HEOOpATUMBIE TPOIECCHI.
20.IIporecchl M3MEHEHUS COCTOSTHUS UCATbHBIX Ta30B.
21.BTopoii 3aKk0H TepMOAMHAMUKH.

22.Teopusi ITUKIIOB.

23.Ilonsatue o TormmuBe. CocTaB TOILTUBA.

24.Tennota cropaHus TOIUIMBA.

25.Pa3HOBUIHOCTH TOILINBA.

26.0011ue MOHATHS O POIECCE TOPEHUSI.
27.YpaBHEHHUE TEIUIOBOTO OalaHca.

28.0npenenenne 00HEMOB MPOIYKTOB CTOPAHHSL.
29.0mnpenenenre TeMiepaTypsl POYKTOB CrOPaHUsL.

30.KII[ meun. [ToTepu TEIOTHI B IEYH.
IpakTnueckas 4yacTb
No 1
B munuaape auamerpom d = 55 cm comepxutcs Bo3ayx ooremom V = 0,5
M npu naBieHuu Ppgc = 2,5 6ap, u temneparype t = 48°C. lo kakoit Temneparypbl
JIOJDKEH HarpeBaThCsl BO3MYX MPU MOCTOSHHOM JaBJICHUU, YTOOBI JBMXKYIIUMUCS O€3
TpEeHHUs MopIIeHb noaHsuicsa Ha h = 35 cm?
Ne 2
['a3 HaxomguTcs B OammoHe oObeMOM V TIpM HU3BECTHBIX daBicHUU P,
(moxazanue MaHoMeTpa) U Temrneparype t. OnpenenuTs Maccy U IJIOTHOCTh rasa.
Ne 3
HauanbsHoe cocTosiHue azota 3amano napamerpamu: t = 180°C, v = 2,0 M /K.
A30T HarpeBaeTcs B Mpollecce MPU TOCTOSHHOM JIaBJICHUU, MPUYEM O0BEM a30Ta
YBEJIMYUBAETCS BTPOE.
OnpenenuTh KOHEUHYIO TeMIEpaTypy.
Ne 4
[TogcunTaTth CpegHIO MAaCCOBYI0 W CPEIHIOI OOBEMHYIO TEIUIOEMKOCTh
BO3yxa mpu HarpeBanun ero ot t; = 50 °Cmo t, = 500 °C B mporecce mpu
MOCTOSTHHOM ~ OOBeMe, TMOJb3ysICh TaOMWIlaMH  TEPMOJMHAMHYECKHUX  CBOWCT.
CpaBHHTH TOJIYYCHHBIN PE3yJbTAT CO 3HAYCHUSIMHU TETUNIOEMKOCTEH, TOICYUTAaHHBIMH
10 MOJIEKYJISIPHO — KHUHETUYECKOW TEOPHHU.
Ne 5
B kommpeccope Tra3oBoi TypOMHBI CXKHMMaeTcsa BoO3AyX. HavanbHas
Temrneparypa Bo3ayxa t; = 45°C, koHeuHas Temrmeparypa mocie cxkatus t, = 145°C.



OnpenenuTh W3MEHEHUE JHTAIBIIMA W BHYTPEHHEH JHEPTrUU BO3IyXa B MpPOIlECCe
CKaTHsl, CUMTas 3HAUCHUS TEIJIOEMKOCTH 110 MOJIEKYJISIPHO — KHHETUYECKOW TEOPUH.
Ne 6
HaiiTu m3aMeHeHue SHTpoONMUU MpH mepexojie 5 T Bojgopoaa oobema 30 1 moj
nasnenueM 130 klla k o6bpemy 40 1 mox maBnennem 110 klla.
Ne 7
[Ipu TOpMOXEHHMM HBHUTATENs OXJIAXJAIOMas TOPMO3HBIE KOJOJIKH BOJA
HarpeBaetcs Ha 35°C. Pacxon Bonbl coctaBmsier m, = 1000 kr/u.
Omnpenenuts MmomHocTs aBuratens N, kBrt, ecim 20 % Ttemna Tpenus
paccenBaeTcs B OKPYKAOLIYIO CPEy.
Ne 8
["a3, coBepmarommii uky KapHo, nmomydaetr ot HarpeBarens Temiotry Q; = 45
k/[x. Kakyto paboTy coBepiiaer ra3, eciii abCOJIIOTHAsI TEMIIepaTypa HarpeBaTelisl B
TPH pasa BBIIIE, YeM TeMIIepaTypa OXJIaJauTens?
Ne 9
Boznyx, HauanbpHble mapameTpbl kotoporo p; = 0,15 MIla u T; = 310 K,
agunabarnueckn cxmmaetrcs B mmauHaApe JIBC. Cremenp cxkatus € = 9. 3arem B
H30XOPHOM TIpoliecce K Hemy noapoautcs 280 kJx/Kr TermnoTel. OnpenenuTs padboTy
CKaTHs M IapaMeTphl BO3/1yXa MOCe MOBOa TETUIOTHI.
Ne 10
OnpenenuTs NOTEPU TEIJIOTHI C 1 TMOTOHHOTO MeETpa HM30JIHMPOBAHHOTO
ropu30oHTajgbHOro mnapomnpoBoaa d = 250 MM, eciiu Temmeparypa Ha MOBEPXHOCTH
3oy t,, = 60°C, Tommuua wm3omsamum A, = 40 MM, TemmepaTypa BO3ayxa B
MamuHHOM otneneHuu t, =25°C. Bo ckoibko pa3 yBenwyarcs TEIUIONOTepU st
HEU30JMPOBAHHOTO, TMAPOMPOBOJAA, €CIM TeMIlepaTypa Ha €ro TMOBEPXHOCTH
ycTaHoBmIach paBHo# = 250°C?
Ne 11
[To crampHOMY HEHM30JMPOBAHHOMY TpyOompoBoay auameTpoM /0 X 6 MM
TEYET XOJIOIUIBHBIM areHT, TeMiiepaTypa koroporo t, = -19°C. TemnepaTypa Bo3ayxa
B TIOMEIIIEHUH, TJe MPoxXoauT Tpydompososa t; = 23°C. KoaddummenT Temnootaauu co
CTOPOHBI Bo3ayxa oy = 11 Br/(M* x K), cO CTOPOHBI XOJIOMMIBHOTO areHrta oy = 900
BT/(M2 x K). Ha ckoJbKO MpOILIEHTOB CHU3UTCS MOTEPsl XOJ0/a, €CIU TPyOONIpOBOI
MOKPBITH CJI0EM HM30JISIIIUN ¢ KOADPUIIUEHTOM TEIUIONpoBOAHOCTH A, = 0,15 B1/(M X
K) Tommunoit A, = 6,5 Mm?
Ne 12
B cocyne naxomutcs cMech Bo3myxa M yriekuciotel. O0bem cocyga V = 0,5 m?
KOJIMYECTBO Bo3ayxa M= 3,1 kr, yriekuciotsl M, = 5,2 Kr; Temriepatypa cMecH te,, = 23°C
Hangure napunanbHble [OaBIIEHUS KOMIIOHEHTOB Pj, Tra30Byr IOCTOSHHYIO
cmecHu R, 1aBiaenue cmecu P,



Ne 13
B pesepByape 06beMoM 20 M HAXOZUTCS Ta30Basi CMECh, COCTOSIIAS U3 2 KT
kucmopoga u 40 xr azora. Temmeparypa cmecu paHa 25°C. OmnpenenuTsb
napIyagbHbIC JaBJICHUS KOMIIOHEHTOB CMECH.
Ne 14
B numnunap razoBoro aBUTraTeNs 3acachlBacTCs ra3oBas CMECh, COCTOSIIAS U3
30 MaccoBBIX J0JIel BO3MyXa U 2 TOJIEH KOKCOBOTO Ta3a.
OnpenenuTs IUIOTHOCTh M yIETBHBIH O00BEM CMECH TP HOPMaJbHBIX
YCIIOBUSIX, @ TAKXKE MapIUaIbHOE TaBICHUE BO3/IyXa B CMECH.
No 15
B uununape HaxoauTcs BO3IyX MO JABJICHUEM P = 5aTM M Temmeparype t; =
140°C. O 3annMaet o6beM V; = 0,9 M°. Onpenenute, deMy GyneT paBeH 06beM Vo,
M° BO3ZyXa, €CIIM MPH HEM3MEHHOM JIABICHHUM TEMIIEPATypa ero OyaeT MOHIKEHa 10
t, = 10°C. Ompenenute KOJIMYECTBO OTBEJICHHOIO TEIJIa M COBEPIIECHHYIO padoTy.
CpenHIOI0 TEMIOEMKOCTh BO3yXa C, B 3aJaHHOM HMHTEpBaje TEMIIEPATyp INPUHATH
1o TabJIUIE CIPABOYHOM JIUTEPATYPHI.
Ne 16
Brnaxueiii map ¢ HadanbHbBIM AaBiiecHUEM P; = 1,5 Mlla u creneHpro CyXxocTu X
= 0,97 BBITEKAaeT Yepe3 Cy)KMBArOIeecs comio ¢ ceueHmeM f, = 3 x 10° M® B
atMochepy. OnpenenuTh CEKyHAHBIN pacxoj mapa, eciu CKOPOCTHON KO3 hUIIMEHT
comta ¢ = 0,9.
No 17
Bnaxxueiil map ¢ HadasnbHOU Temmepatypoi t; = 240 °CUCTENeHbIOCYXOCTH X1 =
0,93 mpoccemupyercs mo nmaenenus P, = 0,7 Mlla. HaiiTu KoHEUHYIO CTETCHb
CYXOCTH, YACIbHBIH O0BEM, HM3MEHECHHE OJHTPOIWH, SHTAIBIUIO W TEMIIEpaTypy
KOHEYHOM TOYKH.
Ne 18
Onpenenuts KO3(Q(UIMEHT TEMIOOTAAYM MPU My3bIPbKOBOM KHUIIEHWU Ha
HapYXHOU MOBEPXHOCTH TPYO MCMAPHUTENS, €CIM TIOTHOCTh TEIUIOBOTO MOTOKA ( =
110 kBt/M°, naBenue B kopmyce ucrapures p = 0,2 x 10° ITa.
Ne 19
OnpenenuTh KOJIWYECTBO TEIJIOTHI, TIepeaaBaeMoe 3a 1 4 yepe3 aTtOMUHHUEBYIO
crerky A = 165 Bt/(m x °C) pasmepom 2 X 1 M ¥ TOIIIHHON 12MM e€Cii TeMIeparyphl
nosepxnocreii t; =50 °C, t, =6 °C.
Neo 20
Uepes tpyOy auamerpom d = 40 mm u nmuHo# L = 6 M ckopocteio W = 2 M/c,
mporekaeT Boja. Ompenenuts KOIPGUIMEHT TEIUIOOTHAYU, €CIH  CPEIHSSA
TemriepaTypa Bojsl t, = 50 °C, cpenuss temneparypa creHku t., = 70 °C. Onpenenutsb
KOJIMYECTBO MEepPeaBaeMOoro Teria.



Ne 21
OnpenenuTh Maccy M TEOpPETHUECKHl 0o0beM BO3Ayxa Ha cropaHue 1 kr
METHUJIOBOTO, 3TUIIOBOTO U MPOMHIIOBOTO ra3oB. [locTpouth 3aBUCHUMOCTH Macchl U
o0beMa BO3/lyXa B 3aBUCUMOCTH OT MOJIEKYJISIPHON MaccChl CIIUPTa
Neo 22
Kakoii TeopeTnueckuii 00beM Bo3ayxa HEOOX0oAuM AJisi cxkuranus 1 Ky0.merpa
3TaHa, nponaHa u Oyrana. [locTpouTs 3aBUCUMOCTh 00bEMa BO3/lyXa B 3aBUCUMOCTH
OT IOJIOXKEHUS BEILIECTBA B TOMOJIOTUYECKOM PSAY.
Ne 23
Kakas Macca Bo3ayxa nmoctymnuia Ha TopeHue | Kr yriepoja, eciiu coiepxaHue
KHCJIOPOJIa B IPOYKTaX cropanwus coctaBmiio 14%.
Ne 24
Onpenenuts 00beM MPOAYKTOB cropanus 1 kr kameHHoro cocraBa: C=91%,
H=3,2%, 0=1,4, N= 2,1%, S=0,4%, 3oma =0,6% mpu kodddumueHTe H30BITKA
BOXJlyXa npu cropanuu 1,4
Ne 25
[lepecunrtarh cocraB pabodueit 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
OnpenenuTps BBICHIYIO TEIUIOTY cropanus toruba coctaBa C=85%, H=2,7%,
0=1,9, N= 3,6%, S=0,8%, 30m1a =1,1%
Neo 27
OnpenenuTes HU3LIYIO TEIUIOTY cropaHus Tormumsa coctaBa C=88%, H=2,2%,
0=1,1, N= 3,2%, S=0,9%, 301a =0,75%

Ne 28
Omnpenenuth KOJIMYECTBO YCAOBHOIO TOIUIMBA, IS 3aMCHBI 8§ TOHH TOILIMBA
cocraBsa
C=71%, H=3,9%, 0=1,2, N= 2,8%, S=0,64%, 3011a =1,2%

Ne 29
PaccuuTtarhs TeopeTHUEeCKyrO0 TeMIepaTypy ropeHusi Torumpa 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 KaJIOpHYECKYIO TEMIIepaTypy ropeHus tormiauba coctaBa C=83%,
H=2,6%, 0=2,1, N= 3,8%, S=1,4%, 3oma =2,6%, kosdduimeHt n30bITKa BO3ayxa
paBeH 1,2.
OoOpa3oBaTe/ibHbIC TEXHOJIOTHHA
Peanuzauust OCBOEHHSI [TaHHOW JUCHUIUIMHBI O00ECIEUMBAETCS JIOCTYIIOM
KaXXJ0ro odyyarouierocs K 0a3am JaHHBIX U OUOAMOTEYHBIM (hoHAAM, GOPMHUPYEMBIM



M0 TOJHOMY TEpPEeYHI0 JUCIUIUIMH (MOIyJei) OCHOBHOW 00pa3oBaTelbHOM
nporpammbl. B BUTHU HUAY MUOU AelcTBYIOT  KOMIIBIOTEPHBIE KJIACChl, B
KOTOPBIX MPOBOAATCS 3aHATUSA [0 PA3IUYHBIM JIUCHUIUIMHAM  HaIpPaBIICHHS
MOJATOTOBKM «XUMHUYECKass TEXHOJOTUS», B TOM YHUCIE U KJIAcChl OOECIeUeHbI

IOCTynoM K cetn WHTepHeT mjisi CcaMOCTOSITENbHOW IOATOTOBKM CTylneHTOB. Ha

Kadenpe
mporpaMMax W JOCTylla K COBPEMEHHBIM MPO(EeCCHOHAIBHBEIM 0a3aM JaHHBIX,

HMCCTCA KOMIIBIOTCPBI € BO3MOKHOCTBIO pa6OTBI B CII€OUaJIbHBIX
I/IH(I)OpMaI_II/IOHHBIM CIIpaBOYHBIM U IIOMCKOBBIM CUCTCMaAaM, K TAKHUM KaK 0aza JaHHBIX
IMCPUOJNYICCKUX I/I3I[3.HPII>1. HGJII)IO IIpu 3TOM ABJIACTCA BI)Ipa6OTKa Y CTYACHTOB
KOMHCTGHHHﬁ, ITIO3BOJIAIOIIHUX
HCCIICOAOBATCIIbCKYIO MW HAYYHO-IICAAI'OTHYCCKYTO pa60Ty. Ay,Z[HTOpHLIG 3aHATHUA

HaBBIKOB u CaMOCTOSITEIILHO BECTHU
MPOBOJATCSA B BHUJE JICKIMN ¢ HUcnosib3oBaHueM [IK W KOMIBIOTEPHOTO MPOEKTOpA,
MPAKTUYECKUX 3aHATUH, ¢ ucnonb3oBanuem I[IK mipm mnpoBegeHun pacyeTos.
CamoctositenbHass ~ paboTta oJ1

MPENOIABATENICN, C OKa3aHWEM KOHCYJbTAlMd W TIOMOIIA MPU TOATOTOBKE K

CTYACHTOB IMPOBOJAUTCA PYKOBOJACTBOM

KOHTPOJIbHBIM pa60TaM, BBIITOJIHCHUH JOMAaIIHUX 3aHaHHﬁ.

®oH/1 O1IEHOYHBIX CPEICTB
@DOH/T OLIEHOYHBIX CPEJCTB MO AUCIUIUIMHE 00€CIIeUnBAET MPOBEPKY OCBOCHUS
IUTAHUPYEMBIX ~ pE3yJbTAaTOB  OOy4YEHUs
MIOCPEJICTBOM MEPOMPHUATHI TEKYIIEro, pyOeKHOTO U MPOMEKYTOYHOTO KOHTPOJIS TIO

(KOMITIETEHIIUH ©W WX HHAUKATOPOB)

JVCLHUTUIAHE.
Cs3p MexAy (OpMHPYEMBIMH KOMIIETEHLIMSAMU H (OpMaMu KOHTPOJIS HX
OCBOEHUS IIPEJICTaBJICHA B CIIEYyIOIIeN Tabaule:

HanmenoBanue
Ne Kon n HauMeHoBaHME MHAMKATOpA

KOHTPOJIUPYEMBIX .
n/m JOCTH>KEHHS] KOMIIETEHIIUI
pasnienoB (TemMbl)

HaunmenoBanue
OLIEHOYHOT'O CPEACTBA

BXoaH0¥ KOHTPOJIb

BOHpOCBI BXOJHOI'O

1 | BxoaHO#M KOHTPOJIb
KOHTPOJIsI (YCTHO)

ATTeCTaI_[I/IH pa3aciios, TeKyu_IHﬁ KOHTPOJIb YCIICBACMOCTH

B3anmHuoe
npeoOpa3oBaHue
TEIUIOTHI U PabOTHI

[Iponeccsl BOASAHOTO
rapa 1 BJIaKHOTO

BO3/yXa

3-OIIK-2 — JleMoHCTpUpYET
MMOHWMaHHE MaTEeMaTHIECKUX METOJIOB,
(bU3NYECKUX, XUMUYECKHX SIBICHUH,
OCHOBHBIX 3aKOHOB (DM3UKU ¥ XUMHHU U
MPUMEHSET UX B PO eCCHOHATLHON
TSI TeTbHOCTH

V-OIIK-2 — JIeMOHCTpUpPYET yMEHUE B
pelIeHIH MaTeMaTHIECKUX,
¢busnyeckux, GU3NKO-XUMHUUECKUX U
XUMHUYECKUX 3a]1a4 11 00pabOTKH,
aHaJIM3a U CUCTEMaTH3allU1 JaHHBIX
TEXHOJIOTHYECKOTO TMpoIiecca
B-OIIK-2 — Mcnonb3yeT

[pakTuveckue 3aHATHS
VYeTHbli onpoc B popme
cobecenoBanus (YO-1)




MaTemaTtuueckue, Gu3nyecKue,
(U3UKO-XMMHYECKHE, XUMUYECKUE
METO/Ibl pEelIeHUs 3a/1a4 [T
OTIpeIeNICHUS TIOCIIeI0BATEIIbHOCTH
MIPOBEJICHUS aHAIIN30B (PU3HKO-
XUMHYECKHUX XaPaKTEPUCTUK ChIPbS,
BCIIOMOTaTeNIbHBIX MaTepUaIoB U
TOTOBOM IPOAYKIIUU

3-11K-4 — IlpumensieT 3HaHust s
cobmonenus TpeOoBaHuUM,
MPEIBSABISEMBIX K TEXHUIECKON
JOKYMEHTAIINH, ChIPBIO, MaTepHaliaM,
norydadbpukaram, KOMIUICKTYFOIIIM
W3JIEHSIM U TOTOBOM MPOIYKIINH
V-I1K-4 — KonTpoaupyet

3¢ (dEeKTUBHOCTH PACXOIOBAHUS CHIPHS
Y OCHOBHBIX MaTepHajioB B
COOTBETCTBHH C PETIIAMEHTOM

B-I1IK-4 — Vcnionb3yeT TeXHHYECKHe
CpencTBa Il U3MEPEHHSI OCHOBHBIX
[1apaMeTPOB TEXHOJIOTUYECKOIO
Iporecca, CBOUCTB ChIPbsl, IPOTYKLIUH
U pazpalbaThIBaeT TEXHUYECKYIO
JOKYMEHTAIUIO

Hepenaqa TCIIIIOThI

[Tonydyenue TermoTel

3-OlIIK-2 — JlemoHCTpUpYeT
MMOHMMAHUE MAaTEMAaTHYECKUX METOOB,
(bU3MYECKUX, XUMUYECKHX SBICHHM,
OCHOBHBIX 3aKOHOB ()M3UKH U XUMHH U
MPUMEHSIET UX B MPOQPEeCCUOHANTBHON
JEeSATEIIbHOCTH

V-OIIK-2 — JIeMOHCTpUpPYET yMEHUE B
pEIICHUN MaTEMAaTHUECKHX,
¢busnueckux, PU3NKO-XUMUIECKUX U
XUMHUYECKUX 3aJ1a4 JJis1 00pabOTKH,
aHallM3a U CUCTeMaTHU3aIMH JaHHBIX
TEXHOJIOTUYECKOTO TpoIiecca
B-OIIK-2 — Ucnonb3yer
MareMmaruieckue, pusndeckue, pusnko-
XUMHUYECKHE, XUMUICCKUE METO B
pelIeHus 3a/1a4 AJis OnpeeIeHus
MOCJIEZIOBATEILHOCTH MPOBEICHUS
aHAINU30B (PU3UKO-XUMUYECKUX
XapaKTEePUCTUK CHIPbSI,
BCITOMOTaTeIbHBIX MAaTEPHAJIOB H
TOTOBOM MPOAYKIUU

3-1IK-4 — Ilpumensier 3HaHus A5
coOmroenust TpeOOBaHUH,
MPEIbSIBISEMBIX K TEXHUYECKOH
JOKYMEHTAIINH, CBIPBIO, MaTepHaliaM,

[pakTHYecKue 3aHATHS
VYerHbli onpoc B popme
cobecenoBanus (YO-2)




noiygadpHukaram, KOMIUIEKTYIOIIUM
W3/ICHSAM M TOTOBOM MPOIYKIHH
V-11K-4 — Kontponupyer

3¢ (EeKTUBHOCTH PACXOIOBAHUS CHIPHS
¥ OCHOBHBIX MaTepHaioB B
COOTBETCTBHH C PETJIAMEHTOM

B-IIK-4 — Vcnonb3yeT TeXHUUECKHE
CpeZACcTBa JIsl U3MEPEHHSI OCHOBHBIX
[1apaMeTPOB TEXHOJIOTUYECKOIO
Ipolecca, CBOMCTB ChIpbs, MPOAYKLIUU
U pa3padaThIBae€T TEXHUYECKYIO
JOKYMEHTAIUIO

[IpomexxyTouHas arrecrauus

4 | 3auer OIIK-2, TIK-4 CobecenoBanue

OueHouyHbIe CPeCTBA VISl BXOJAHOI0 KOHTPOJISI, TEKYILEr0 KOHTPOJIA U
NMPOMEKYTOUYHOM aTTecTAUM (AHHOTAIIHSA).

OrneHOYHbIE CPEICTBA JIJI BXOJHOTO KOHTPOJIS IPEICTABIISIOT COO0M BOIPOCHI,
KOTOPBIE 33J1al0TCs CTyAeHTaM 8 ycmuou gpopme (YO).

B kauecTBe OIIEHOYHOTO CpEACTBAa TEKYIIErOo KOHTPOJS TMPU BBIMOJIHEHUHU
MPAKTUYECKOTO 3aHITUSI MCIOJIb3YETCS PEIICHUE 3a0ay, BBIMOJHEHHBIX BO BpeMs
ayIUTOPHBIX 3aHATUA — CPEACTBO KOHTPOJIA, MO3BOJSIONIEE OLEHUBAaTh YMEHHUE
UCIIOJIb30BATh TEOPETUUCCKUNA MaTepHral ISl BBITIOJHEHUSI HEOOXOMMBIX PacueTOB.

Jns mpoMeXyTOYHOM arTecTaud MNPEAYCMOTPEHO MPOBEAEHUE YCTHOTO
ompoca (YO -1,2).

[To utoram oOy4eHUsl BHICTABISIETCS 3a4ET.

IlepeyeHb BONIPOCOB BXOHOTO KOHTPOJISI
. [lonsiTHe TEMIOTHI.
. [lonsiTue paboTHI.
. [lonsiTue Temeparypsl.
. [lonsTue 3HEpPTUN.

1
2
3
4
5. IloHnsiTue Macchl.
6. IlonsiTue HaBIcHUS.
7. IlonsiTHE TEPMOAMHAMUYECKOTO MPOIIECCa
8. I[lonsiTue mporecca TEmIONPOBOAHOCTH.
9. IlonsTHE TIpolIecca TEMI00TIauH.
10. ITonsTue TorumBa.
Ilepeuens BonpocoB YO-1
1. IToHsiTHE TEPMOAMHAMUYECKOTO TIpOIIecca.
2. Kako¥i npornecc Ha3bIBatOT U30XOPHBIM.
3. Uto Takoe yJenbHas TEMI0eMKOCTb.

4. Kakasl TeII0eMKOCTb 6OJ'IBH_IC, IIpH ITIOCTOAHHOM JIAaBJICHUW UJIN o0BeMe U IMo4cMmy.




5.Ha3nauenue 1 3akoHa TEpMOAMHAMUKH.

6. UTo Takoe HTAJIbIHUS.

7. MareMmatuueckasi popMyIHpOBKa 2 3aKOHA TEPMOJAUHAMUKHU.

8. Kak Ha3bIBaeTcs MakcuMaibHasi padoTOCIOCOOHOCTh paboyero Tena.

9. Kakoil mpomecc Ha3pIBaeTCs LMKIOM M KAaKWe LUKl PAaCCMATPUBAET
TEPMOIMHAMHUKA.

10. YUto Takoe TEPMUYECKUN KII/I.

11. Yto xapakTepu3yeT X0NI0AUIbHbIA KOIDPHUIIUEHT.

12. Kakoii TepMOJMHAMUYECKUA LUK 00JaaeT HauOOJIbIIUM XOJOAUIbHBIM
Kod(ppUIIMeHTOM.

13. Yto Takoe KpUTHUECKasi TOUKA BOJIBI.

14. Tlo xakoil TepMOAMHAMUYECKON auarpamme Ionaas (Gpurypsl mpoiecca
HaIJISIIHO XapaKTepU3yeT TEIUIOTYy MpoLecca.

15. Kakoii BO3ayx jerde: Cyxou WM BIaKHBIM U [IOYEMY.

Ilepeuens BonpocoB YO-2

1. Cioco0bl nepeHoca TEII0Thl U MX MPUHIIUITHATIBHBIC OTIIMYHA.

2. IlonsiTue TEMNEpaTypHOTO MOJS U €r0 BUIBI.

3. Uto Takoe TenjIoBOil MOTOK.

4. Yto xapakTepu3yeT K0O3(PPUUHUEHT TEMIONPOBOIHOCTH.

5. Haznauenne ypaBaeHus @ypsoe.

6. Eqununa nzmepenus ko3h@uimenta TeMnepaTypornpoBOIHOCTH.

7. Kakue ycioBusi OJTHO3HAYHOCTH IO3BOJISIIOT OOECIEYUTh €AMHCTBEHHOCTh
pelIeHUs 3a]]Ja4u PaCIPOCTPAHEHUS TEILIOTHI.

8. Kak omimuaercs pacnpeneneHue TemnepaTrypbl B IUIOCKOH U
IWJIMHIPUYECKON CTEHKE.

9. UYto maer 1 TeopemMa moao0us Ipu perieHN  3aa4 Terioo0MeHa.

10. Eqununa uamepenus koddhpuimenTa Temionepeayu.

11. Tlpu kakoil Terootnauye: oaHOo(da3zHON WM JBYXx(}a3zHON TemiooOMeH
WHTEHCUBHEE U IMOYEMY.

12. Ha3zoBUTE OCHOBHBIE MTPU3HAKH TOILJIMBA.

13. B uem pa3Huia Mexay BbICHIEH U HU3MIEH TEMJIOTOW CTOpaHUSI.

14. B yem pa3nuuaroTCsi COCTaBbl TOIUIMBA HA PaO0YYIO M TOPIOYYIO Maccy.

15. Kakue razoo0pasHbie MPOIyKThl 00pa3yrOTCs IPH CTOPaHUH Ta3000pa3HOTO
TOTINBA.

IIepeyeHb BONIPOCOB K 3a4eTy:

1.IlpenMer W MeTOABl TEXHUYECKOW TepMoauHamMuku. OOIIuMe TOHSATUS U
ONpeaeIeHUS.

2. IloHATHA TEPMOAMHAMUYECKOTO MPOLECCA U TEPMOJUHAMUYECKON CUCTEMBI.

3. OCHOBHBIE TEPMOJIUHAMUYECKHUE TTAPaAMETPhI COCTOSHHUSL.



4. TepMoaAMHAMUYECKOE PABHOBECHE.

5. OcHOBHBIE TapaMETPhl COCTOSIHUSA UACATbHBIX Ta30B. Y PaBHEHHS COCTOSHUS
UJeanbHbIX ra30B. OCHOBHBIC 3aKOHBI UCATbHBIX Ia30B.

6. CBoiicTBa peajlbHbIX T'a30B.

7. CMech uaeaibHbIX ra3oB. OCHOBHBIE CBOMCTBA ra30BbIX CMECEIA.

8. ['a3oBas mocTosiHHas cMecu ra3oB. [lapunanbHble 1aBieHUs.

9. YpaBHenue cocrossHusa Ban-nep-Baanbca

10. IloHATHS BHYTpEHHEH SHEPTUH U pabOThI paciiupeHus ra3a. [lepBoril 3akoH
TEPMOJUHAMUKU

11. AHanuTHYecKoe BhIpakeHUEe paboThI Ipoliecca.

12. TloHsATHS SHTATBIINU U SHTPOIIHH.

13. O6patumbie U HEOOPATUMBIE TTPOTIECCHI.

14.OcHOBHBIE MOJIOKEHNS BTOPOI'O 3aKOHA TEPMOJUHAMUKH.

15. KpyroBeie TepMOIHHAMUYECKHUE MPOLECCHI, NN LIUKIIBL.

16. Teopema Kapho.

17. CpoiicTBa 00paTUMBIX M HEOOPATHUMBIX IUKIOB U MaTEMaTUYECKOE
BBIPaKEHUE BTOPOTO 3aKOHA TEPMOJUHAMHUKHU.

18. MakcumanbsHas pabota. DKCeprusl.

19. Bonsnoii map. IlapooOpa3oBaHue, HCIapeHHE, KUIMEHHUE, KOHIEHCAIIUS,
cyOauManus u aecyonumanus

20. IIpouecc mapoodpa3zoBaHUs B 3aKPHITOM COCYE

21. IloHATHSA HACBIIEHHOTO W HEHACBIIEHHOTO napa. CTeneHb CyXOCTH Mapa.
ITeperperslii map

22. OcobeHHOCTH PV-IuarpaMMbl BOASTHOTO mapa

23. Tertora mapooOpa3oBaHus

24.OCHOBHBIE TEPMOJMHAMHUYECKHE TMPOLECCHl M BOASHOrO mapa. M30XxopHsblii
porecc

25.0CHOBHBIE TEPMOJMHAMHYECKHE TPOIECCHl M BOASHOrO mapa. M3o0apHbIit
npotecc

26.0OCHOBHbIE TEPMOJMHAMHUYECKHE TPOIIECCHl U BOASIHOTO mapa. M3oTepMHbIi
nporecc

27.OCHOBHBIC TEPMOJUHAMUYECKUE TMPOLIECCHl M BOJSHOTO Mapa. AanadaTHBINA
IpoLecc

28. IlepBblii 3aKOH TEPMOJMHAMUKYI B IPUMEHEHUH K TTOTOKY JIBUKYIIIETOCS ra3a

29. Comio u quddy3op

30. Pacnionaraemast paboTa rmpu UCTEYEHUHU rasza

31. CkopoCTb HCTEUEHHUS U CEKYHIHBIN pacxo]l UAEAIBHOIO rasa

32. Kputnueckas CKOpOCTb

33. Como JlaBans



34. JlpoccenupoBaHue ra3oB U NapoB

35. Dddext Ixoynsa-Tomcona

36. Bunaxsslii Bo3ayXx. HachlllleHHbI M HEHACHIIICHHBIM BIIAXKHBIA BO3IYX.
OO61iee aBieHre BIAKHOTO BO3AyXa.

37. AGcontoTHAsI 1 OTHOCUTEIIbHAS BIAXHOCTh. TeMiieparypa TOUKU POChI

38.Kommpeccop.  PaznoBumnoctT  komrpeccopoB.  OAHOCTyNEHYATHIN
MOPUIHEBON KOMIIPECCOP

39.Teopernyeckas HHANKATOPHAS JUarpaMMa OJTHOCTYIIEHYATOTO IMOPITHEBOTO
KOMIIpeccopa

40. Bpegnoe npocTpaHCTBO OJHOCTYNIEHYATOrO MOPIIHEBOTO KOMIIPECCOPA.

41.00beMHBIN  KO3(P(GUIHUEHT  TOJIE3HOTO  JACHCTBUS  KOMIIpECcopa,
K02 pUIMEHT HAOTHEHUS

42. TermonpoBOIHOCTb.

43. TermooTaaya.

44. Tenmonepenada yepes MIOCKYI0 U HWIMHAPUYECKYIO CTEHKU

45. TenooTaaya rpu ¢a3o0BOM MPEBpaIICHUH

46. TenoBoi O6ananc

47. Cpennsisg pa3HOCTb TEMIIEPATYP MPH TEIIONEpeIaye

48. [lonsaTre TOILUINBA U €0 BUAEI

49. ®u3nyecKue U TEIIOTEXHUYECKUE CBOMCTBA TOIJIUB

50. CocraB TOTIMB

S1. IIpoyKThl Cropanusi TOILIMB U ONIPEAECICHUE UX KOJINYECTBA

52. TemniepaTypa CropaHusi TOIJIMB U ONPEACIICHUE €€ BETNYNHBI

ka1l oeHKH 00pa30BaTEJIbHBIX 10CTHKEHUN

baJuibl
(utoroBoit OcBoenue
. . . TpeboBanusi K 3HAHUAM
PEUTHUHIOBOM | KOMIeTEeHIN
OLIEHKN)
100-85 [TponBunyThlii | OTBETBI Ha IOCTABJIEHHBIE BONPOCHI IIOJHBIE, YETKHE U
YPOBEHb pasBepHyThle. PemeHuss 3amad  JIOTHYHBI, JIOKa3aTeNbHBI U
JEMOHCTPUPYIOT aHATUTHYECKHE U TBOPYECKHE CHOCOOHOCTH
CTYZCHTA.
84-70 Cpennuit JlatoTcs mosHBIE OTBETHI Ha IMOCTaBiIeHHBbIE Bompockl. Ilokasano
YPOBEHb YMEHHUE BBIICISATH PUINHHO-CIIEACTBEHHBIE CBs3U. [Ipu perennu
3ajjay JIOMYIIEHbl HE3HAUYUTENIbHbIE OLIMOKM, HCIpaBlIEHHBIE C
MIOMOIIIBIO «HABOJISTIIMX» BOTIPOCOB TPETOAABATEINS.
69-60 bazosblit OTBeTel Ha BONPOCHI M pEIIEHHsA IIOCTABJIECHHBIX 3a1ay
YPOBEHb HEOCTaTOYHO ToNHble. Jlormka ©W  TOCIeNoBaTeNbHOCTh B
pelIeHnH 3ajjad MMEI0T HapylieHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBI.

Crynent, nonmyuuBiminii meHee 60% oOT MakcuMallbHOTO Oayuia 3a paszen
JUCUUIUIMHBI WM MPOMEXKYTOUHYIO aTTECTALMI0, CUATAETCS HEATTECTOBAHHBIM IIO




TAHHOW NUCIUILINHE.
HToroBas olieHKa BBICTaBJISETCS IyTEM IMepeBoja HaOpaHHBIX OajioB B
COOTBETCTBHHM CO CICIYIOLIEH TaOIUIICH:

Orenka o 5-6ayuTbHOM mIKasne COTYE QRO 0 [ e T Onenka ECTS
9K3aMEeH

S — «omauuHo» 90-100 A
85-89 B
4 — «xopouioy 75-84 C
70-74 D

3—«o » 65-69
(VOOBIeMEOPUMENbHO 60-64 E
2 — «Hey0081emeopUMeIbHOY Menee 60 F

YuebHO-MeTOoAM4YeCKOEe U MHPOPMALIMOHHOE o0ecriedeHue Y4eOHOH AU CIUTIIHHbI
OcHoBHas nuTeparypa:

1.JIsmkoB B.M. Teopernueckue ocHOBBI TeruioTexHuku / B.M. Jlsmkos. - M.:
KYPC: HUL UH®PA-M, 2015. - 328c. (YuebHuku s By3oB. CrernuanbHas
nauteparypa https://obuchalka.org/2017030693411/teoreticheskie-osnovi-teplotehniki-
lyashkov-v-i-2015.html

2. KynunoB A.A. ['opeHue opraHu4eckoro Torumpa: YdeOHoe mocodue / A A.
Kynunos. - M.: HULl UHOPA-M, 2015. - 390c. YueOnuku aisa By30B. CrienianbHas
muteparypa).https://znanium.com/catalog/document?id=227580

3.Texuuyeckas TepMoaIUHAMHKA. KpyroBbIie MPOIECChl: TEOPUS U TIPUMCHEHHE
: yuebHoe mocobue / A. A. Kymuxos, U. B. HBanoBa, A. ®. Cmonsakos, 1. H.
HiokoBa. —  Camkrt-Iletepoypr :  CIIOIJITY, 2018. — 44 c.
https://e.lanbook.com/reader/book/112724/#1

JlomonHuTENBHAS IUTEPATYPa

4. XazeHn I'.A. un ap.Tennorexuuka.M.:Beicur.ik.,1981- 480 c.

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

6.TermnosHepretnka W TemaorexHuka. CrpaBoyHWK B 4 KH. (MOJ pe.
A.B.Knumenko u np.) M.:M3BH, 2004. 632 c

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

8.Temnotexnuka. [IpakTuueckuii kypc : yueobnoe nocodbue / I'. A. Kpyrnos, P.
. bynrakoga, E. C. Kpyriora, M. B. AuapeeBa. — Cankr-IletepOypr : Jlans, 2017.
— 192 c. https://e.lanbook.com/reader/book/96253/#2

IIporpammHoe o0ecnieuenue u MHTEepHET-pecypcehI:

[Tpormecc peanuzaiuu oOpa3oBaTeIbHON IIPOTPpaMMBbI 0OECIIEUeH HEOOX0IUMBIM

KOMILJIEKTOM JIMIIEH3MOHHOTO MporpaMMHoro obecneuenus: «Wordy, «Power Painty.



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

MarepuajbHO-TEXHUYECKOE O0ecneyeHue y1eOHOH TUCUUILIMHBI

JIekIIMOHHBIE 3aHATHUS TPOBOJATCS B CIEHUAIU3UPOBAHHOW ayJAUTOPHH,
OCHAIIIEHHOM  MYJIbTUMEIUWHBIM  oOopymoBanueMm. [IpakThueckue  3aHSITHS
IPOBOJSITCS B AyJIUTOPUU OCHALLIEHHOW CTaHAAPTHBIMH KOMILUIEKTAMU OTE€YECTBEHHBIX
U 3apyOexHBIX NPUOOPOB M YCTAaHOBOK. MyNbTUMEAUMHBIN Kypc JIEKIUH,
BH1€O(UITEMBI, MAKETHI U TJIAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUY JIJISl CTY/IeHTOB

1. Yka3anus 15 npoCIIylIuBaHUS JEKIIUI

[lepen HavasioM 3aHATUN BHUMATEIBHO O3HAKOMHUTHCSA C YYEOHBIM IJIAHOM
IPOBEAECHUS JIEKIIUI U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

Ilepen mocemieHHEM OYEPENHOW JIEKIUH OCBEXKUTh B IAMSATH OCHOBHBIC
KOHIIENIIMKA TPOWUJICHHOTO paHee wmarepuaina. [loaroroBuTh npu HEOOXOAUMOCTH
BOIIPOCHI MpenojiapaTento. He Haio onacaThesi, 4TO BOIPOCHI MOTYT OBITh MTPOCTHIMHU.

Ha nexuuum oOCHOBHOE€ BHHMaHUE CJEAyeT YAeIiaTh He GdopMynamM H
MaTeMaTUYECKUM BBIKJIaJIKaM, a COJACPKaHUIO M3y4yaeMbIX BOIPOCOB, OMPEICICHUSIM
Y ITOCTAaHOBKaM 3a/1au.

B mpouecce u3ydeHus: JTEKIMOHHOTO Kypca HEOOXOAUMO MO BO3MOXKHOCTH
4acTO BO3BpallaThCsi K OCHOBHBIM IOHATHUAM M METOJAM peIIeHUs 3a7ad (37ech
BO3MOKEH BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/IEHTOB).

XKenatenbHO HCMOJMB30BaTh KOHCIEKTHI JIEKIIUNA, B KOTOPBIX HCIIOIB3YETCS
MPUHATAs IPEnoaBaTeIeM cucTeMa 0003HAYCHU.

Jlns  Oosiee  moApOOHOTO  M3y4eHUsT Kypca cleayer paborath €
PEKOMEHJOBAaHHBIMU JIUTEPATYPHBIMU HCTOYHUKAMU W BHOBBH MOSBJISIIOIIUMHUCS
UCTOYHUKAMM.

2.Yxa3aHus AJisl BBITIOJIHEHUS CAMOCTOSITEIbHON PabOTHI

[Tonyunts y mpenojaBaTensi 3aJaHUE M CIHUCOK PEKOMEHIOBAHHOM
auTepatrypbl. M3ydeHue TeEOopeTHYecKHuX BOIPOCOB CIEIYET MPOBOIUTH MO
BO3MOXKHOCTH  CaMOCTOATEJIbHO, HO TMpU  3aTpyAHEHUSX  oOpamarbcs K
MIPENOAABATEIIO.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTaHHOK padoTe.

[Ipu BbIONHEHUN (POHTAIBHBIX 3aJaHUN 1O YCMOTPEHHIO MPENoaaBaTels
paboTta MOXKeT OBITh OIlCHEHa 0e3 MUChMEHHOIO OTYeTa Ha OCHOBE OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI, TIPU YCIIOBUU aKTUBHOM CAMOCTOSITEIbHON PaOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJILHBIE BOTIPOCHI.

MeToauveckue peKOMEHIALMH IS IpenoaaBaTesien

1. Ykazanus 115 IpoBECHUS JICKITUH

Ha mepBoii BBOAHOW JEKIMU CAENaTh OOMIMI 0030p COAEpKaHUS Kypca M
OTMETUTH HOBBIE METOJIbI M MOAXO/IbI K PEUICHUIO 33/]a4, PACCMaTPUBAEMBIX B KypcCE€,
JIOBECTH JI0 CTYJICHTOB TpeOoBaHus Kadeapbl, OTBETUTH HA BOIIPOCHI.



[Ipu mOATOTOBKE K JIEKIIMOHHBIM 3aHATUSM HEOOXOIUMO MPOAYMATh IJIaH €To
IPOBEAECHUSA, COJEPKAHUE BCTYNHUTEIbHOM, OCHOBHOM M 3aKJIIOUYUTEIIBHOW YacTH
JIEKIIMM, O3HAKOMUTHCA C HOBMHKAMH Y4eOHOM W METOJUYECKON JIMTEepaTyphl,
nyOIUKAIMsIMU TEPUOJIUYECKOM MeyaTu MO TeMe JIeKUMOHHOTO 3aHsaTus. llepen
M3JI0)KEHUEM TEKYIIEro JIEKIIMOHHOIO0 MaTepHajla HAallOMHUTh 00 OCHOBHBIX MTOTax,
JOCTUTHYTBIX HA IpeabAymux Jekuusax. C 3TOH LeNblo 3a/1aTh HECKOJIBKO BOIPOCOB
ayIUTOPUU U OCYIIECTBUTH BEIOOPOUYHBIM KOHTPOJIb 3HAHUS CTYJICHTOB.

B xozne neKumoHHOro 3aHATHs MPEeNnoJaBaTesb JOJKEH Ha3BaTh TEMY, yUeOHbIE
BOIIPOCHI, O3HAKOMUTH CTYJICHTOB C TIEPEYHEM OCHOBHOW H JIOMOJHUTEIBHOMN
JUTEpATyphl MO TeMme 3aHsATHs. PackpbiBas cojaepxkaHue Y4eOHBIX BOIPOCOB,
AKIICHTUPOBAaTh BHUMAHHE CTYJCHTOB Ha OCHOBHBIX KaTEropusX, SBJICHUSAX U
Ipoleccax, 0COOEHHOCTAX MX NpOTeKaHWs. PackphlBaTh CYIIHOCTh M COJEp)KAHHE
Pa3IMYHBIX TOYEK 3PEHHUS U HAyYHBIX MOAXOJ0B K OOBACHEHHUIO TE€X WU HHBIX
SIBJICHUM U TTPOLECCOB.

Crnenyer apryMeHTHPOBaHO 0OOCHOBATh COOCTBEHHYIO MO3UILIUIO MO CHOPHBIM
TEOpPETUYECKUM BorpocaM. lIpuBoauTe mpumepsl. 3anaBaTh MO XOIY H3JIOKECHHS
JIEKIIMOHHOTO Marepuaja PUTOPUYECKUE BOIPOCHI U CAMOMY JaBaThb HAa HUX OTBET.
OT0 CMocOOCTBYET AKTMBHU3AIMHU MBICIUTEIBHON  JIEATEIbHOCTH  CTY/ICHTOB,
MOBBIIICHUIO UX BHUMAHUSA M HMHTEpEca K MaTepually JEKUHUH, €€ COAECPKaAHUIO.
[IpenonaBatens OKEH PYKOBOAUTH PAOOTOM CTYJEHTOB MO KOHCIEKTHPOBAHUIO
JEKIMOHHOTO MaTepuana, MoA4YepKUBaTh HEOOXOIUMOCTh OTPAKEHUS B KOHCIEKTax
OCHOBHBIX TOJIOKEHUH U3y4yaeMOM T€MbI, 0CO00 BBIAEISIS, KATErOpUaIbHbIN anmapar.
B 3akirounTensHON 4acTH JIEKIIMKU HE0OX0AMMO COPMYITHPOBATH OOIIIME BBIBOJBI T10
TEME, PACKPBIBAIOIINE COAEPKAHUE BCEX BOIPOCOB, IOCTABJICHHBIX B JICKIUU.
OOBSIBUTH MJIAaH OYEPETHOTO MPAKTHUYECKOTO 3aHSATHS, AaTh KPATKHE PEKOMEHIAINH
[0 MOJTOTOBKE CTYIE€HTOB. ONpeneNuTh MECTO U BPEMSI KOHCYJIbTAllMU CTYICHTaM,
MOeIaBIIMM BBICTYIIUTH Ha 3aHITUU C JOKJIaJaMu U pedepaTtaMu.

Ha mnocnenneit nekuuu yaenauTh Bpemsi g o030pa HamOoJiee BaKHBIX
MOJIOKEHUH, pACCMOTPEHHBIX B KypcCe.

2.Yka3aHusl 10 KOHTPOJIIO CaMOCTOSITEIIFHON pabOThI CTYICHTOB

[To ycmoTpenuto mpemnogaBaTetsi 3aJJaHue Ha CAMOCTOSITENIbHYI0 pabOTy MOXKET
OBITh MHIUBUTYAJIbHBIM WJIM (PPOHTATILHBIM.

[Ipu wucnonp30BaHWM WHAUBUAYAIBHBIX 3aJaHUil TpeOOBaTh OT CTyACHTA
MMCbMEHHBIN OTYET O MPOJICIAHHON padoTe.

[Tpu npumeHneHnn GPOHTATBHBIX 3aJaHUN BECTH KOJUICKTUBHBIC OOCYXKIEHHUS CO
CTyJI€HTaMU OCHOBHBIX TEOPETHUECKUX MOJIOKESHUM.

C 1menpl0 KOHTPOJS KadyecTBA BBIMOJIHEHHUS CAMOCTOSITEIHHOM PabOTHI
TpeOOBaTh WHIWBUIYATbHBIE OTYETHI (JOMYCTUMO BMECTO MHCHMEHHOTO OTYeTa
MIPUMEHSTh UHJIMBUAYaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).



[Iporpamma cocraBiena B cootBeTcTBUU ¢ TpedoBanusmu OC HUAY MUOU
U y4eOHBIM IIJITAHOM OCHOBHOW 0OO0pa3oBaTebHOM MporpaMMbl IO HaMpPaBICHHUIO
nmoarotoBkd 18.03.01 «Xumuueckass TEXHOJIOTHU.
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