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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney Eroposa H.B.
IIpenoaBaTenn Wacrmvdkarop _ ROd5093C1-YegorovaNatV-98b5bbg H.B. Eropoga
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
g%’gg?gs;’[‘g?{i];{oﬁ CeegeHua o snagensue L3N M3K IO B
Bnageney Wauknx KO.B. e
HpOFpaMMBI WaeHTuduraTop R6ca75b8e-ShatskikhYV-f045f12 H_IaHKI/IX
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
3aBe;[y}o]_qu/'1 CeepeHuna o snagensue U3MN M3K
Bnageney OpnoB K.A.
BBITYCKaOIIEH Kadeapsl Viermvbrratop R241780e8-OrlovKA-0ab64072 K.A. Opinos
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-3 CriocoGeH mpuMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MaTEMAaTHYECKHUM armapat, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO CCIIEN0BAaHUS IPU
pelieHnur npohecCHOHATBHBIX 3aa4
NJI-5 leMmoHCTpHUpYET MOHUMaHUE (PU3MUECKUX SBJICHUN M YMEET MPUMEHSTH (PU3NYECKHE
3aKOHBI MEXaHUKHU, MOJIEKYJIIPHON (DU3MKHU, TEPMOTMHAMUKY, SJIEKTPUUECTBA U MarHeTU3Ma
JUIsl pEIIEHUS] TUIIOBBIX 3a/1a4

2. OIIK-4 CniocobeH 1eMOHCTPUPOBATH MPUMEHEHUE OCHOBHBIX CIIOCOOOB MOJTYYECHHS,
peoOpa3oBaHus, TPAHCIOPTA U UCIIOJIb30BAHUSI TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cucreMax
NJ1-2 JleMoHCTpUpPYET MIOHUMAHUE OCHOB TEPMOJIMHAMUKH, OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKHU U MIPUMEHSET UX JJIs PACUETOB TEPMOJIUHAMUYECKUX MPOLECCOB, LIMKIOB U
UX IOKa3arenen

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anmra 3a1aHus
1. 3aueT no pe3yabTaTaM BBHIIIOJHEHUS U 3aIIUTHI JabopaTopHbIX paboT (TectupoBaHue)
2. Pacuer nukia Ha ueanbHO-Ta30BOM paboueM BeiecTBe (PacueTHo-Tpaduueckas paboTa)
3. Pacuer nukna [ITY ¢ npomexxyTOUHBIM NIEPETPEBOM apa U ABYMs pEreHepaTUBHBIMU
nojorpesatensiMu (PacuetHo-rpadudeckas pabora)

Popma peanmzanuu: ITncemenHas pabora
1. UcredyeHue uieanbHbIX ra3o0B U BoAsHOro napa u3 comneln (Kontponbhas pabota)
2. Pacuer mpotieccoB ckaTusi B KOMIIPECCOpPax, LIUKIOB Ta30TypOMHHBIX YCTAHOBOK,
JIBUTaTeNIell BHYTPEHHETO CrOpaHusl, XOJOJMIIbHBIX MAIIUH U TEIUIOHACOCHBIX YCTAaHOBOK
(KontponpHas pabota)
3. Pacuer nukioB napoTypOMHHbIX ycTaHOBOK (KoHTposibHas paboTa)
4. TepMoamHAMUYECKHUE CBOMCTBA U MPOIIECCH BosiHOTO Tapa (KonTposiasHas paboTa)
5. TepmoanHaMuuecKkue CBOMCTBA U Mpollecchl uaeanbHoro rasa (KonrponbsHas padora)
6. TepmoMHaMHYECKHE CBOMCTBA U TIpotiecchl cMmeceit ra3oB (KorTponsHas padoTa)

BPC nucuuIInHbI

3 cemecTtp
Beca koHTpOIBHBIX MeponpHsITHii, Y0
Nupnexc KM-1 | KM-2 | KM-3 | KM-4
Pa3nen muciuInuinebl KM:
Cpox KM: 4 7 12 16

Beenenue. [lepBblii 3aK0H TEPMOJMHAMUAKHI




OCHOBHBIE IOHATHUS TEPMOJNHAMHUKHU. +
IlepBblii 3aKOH TEPMOIMHAMUKHU +
Cwmecu razoB. BTopoil 3aKk0H TepMOJUHAMUKH
CmecH uieanbHbIX ra3oB +
BTopoii 3ak0oH TepMOJIUHAMUKHI + +
Okceprus. PeasibHble ra3pl. XUMUYecKas TEPMOJINHAMUKA
Okceprus +
Bopasnoit nap +
OCHOBBI XUMHYECKOUN TepMOAMHAMUKH. TpeTHil 3aKOH +
TEPMOJIMHAMUKH
Bec KM: 30 20 15 35
4 cemecTp
Beca KOHTpOJIBHBIX MEepONIpUATHiL, %
Pas e AHCLHTLTHHBI Nunekc KM- | KM- | KM- | KM- | KM-
KM: 3) 6 7 8 9
Cpox KM: 4 9 12 15 16
TeueHue ra3oB M KUJIKOCTEM.
TeueHue ra3oB U KUIKOCTEN +
Butaxknb1il BO31yx +
TepmonuHaMUUeCKUE ITUKITBI TAPOTYPOMHHBIX YCTAaHOBOK
CxeMmbl MapoTypOUHHBIX YCTaHOBOK + + +
[uknst atomusix [ITY +
["a30BbIe M Mapora3zoBble TEPMOAMHAMUYECKHUE LIUKIIBIL.
Cikarue razoB, ra30BbI€ TEPMOJUHAMUYECKUE IUKITBI U +
LMKJIBl TAPOra30BbIX YCTAHOBOK
OO0paTHbIe TEPMOIMHAMHYECKHUE ITUKITBI +
JlaGopaTOpHBIif TPAKTUKYM
JlaGopaTopHbie pabOTHI +
Bec KM: | 25 25 10 20 20

$O6m1as yacts//1s1 MPOMEKYTOUHOU aTTecTauud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE

OIlK-3 N-50nk-3  HdemoHcTtpupyet | 3HaTh: TepMoauHaMU4eCKre CBOMCTBA M TPOLIECCHI UACATBHOIO ra3a
MMOHUMaHUE (UBUYECKUX | 0COOEHHOCTH M METOIbI (KonTponbsHas pabora)
SABJICHUM u yMeeT | pacuera TepmonnHaMuyeckue cBoicTBa 1 npoueccs BoasgHoro napa (KonrposnbHas
MIPUMEHSATH buznyueckue | TEpMOAMHAMHYECKUX pabota)
3aKOHBI MEXaHUKH, | IPOLIECCOB U LIUKIIOB Hcredenne uaeanpHbIX Ta30B U BOASIHOTO napa u3 coneln (KontponpHas
MOJIEKYJIIPHOM (bu3KKY, | TEMJI0IHEPTreTHIECKHX, pabota)
TEPMOIMHAMUKH, XOJIOIUJIBHBIX U 3aueT no pe3yJabTaTaM BBIIIOJIHEHUS U 3aIUThI JJAOOPATOPHBIX padboT
3JIEKTpUYECTBA U | TEIUIOCUJIOBBIX YCTAHOBOK, (TectupoBanue)

Mara€tusma najid peuICHUud
THUIIOBBIX 3aJa4

MOKa3aTeH UX
3¢ EKTUBHOCTH

0 TEPMUYECKUX U
KaJIOPUYECKUX CBOMCTBAX
BEIIIECTB, METOaX
noJiydeHus: HPOpMaIuu o
HUX

OCHOBHBIE MTOHATHUSA U
TEPMUHBI B 00JaCTH
TEXHUYECKON
TEPMOJIMHAMHUKH, UX
(bu3MUeCKU CMBICT;
METOJMKH pacyeTa
TEPMOJIUHAMUYECKUX
MPOIIECCOB MICATTLHOTO U
peanbHOro rasa

YMers:




3KCIEPUMEHTAIBHO
OTIpeeIATh
TEPMOIMHAMUYECKHUE
XapaKTePUCTUKU MPOIIECCOB
peaJIbHOTO ra30B

OIIK-4

N-20nk-4 JemMoHCTpUpYET
MOHUMAaHUE OCHOB
TEPMOJIMHAMHKH, OCHOBHBIX
3aKOHOB TEPMOIWHAMHKH H
NPUMEHSIET UX JJIS PACYCTOB
TEPMOJUHAMHYCCKHUX
IPOIECCOB, IUKIOB M HX
roKa3arelen

3HaTh:

pacdeTr TepMOAMHAMHYECKUX
CBOWCTB U MPOLIECCOB
WJCATHHOTO Ta3a, OCHOBHBIC
3aKOHBI TEPMOJIMHAMUKH.
YMeTs:

paccUMTHIBATh
TEPMOAMHAMHYCCKUE
MIPOLIECCHI U ITUKIIBI
peoOpa3oBaHUs SHEPTHUH,
UCIOJIb3yeMbIC B
TETUIOCUJIOBBIX,
XOJIOIUIBHBIX U
TETUIOHACOCHBIX YCTaHOBKAX,
MOKa3aTeIn Uux

s exTuBHOCTH;
OTIpeIeTIsATh paboune
napaMeTpbl TEXHHYECKOTO
o0opynoBaHus,
AQHAJIM3UPOBATH BIUSHUC UX
W3MEHEHHUS Ha TIoKa3aTeNu

s dexTuBHOCTH
TETUIOTEXHUYECKUX
YCTaHOBOK Y CHCTEM.
paccUuTHIBAThH
TEPMOIMHAMHYCCKHE ITUKITBI
IITY u ouenuBarp ux

3¢ PeKTUBHOCTD

TepmoauHaMHUUECKHE CBOMCTBA U IIpoliecchl cmecei ra3oB (KonTpoiapHas
pabota)

Pacuer nukiia Ha uzeanbHO-Ta30BOM paboueM Bemiectse (PacuerHo-
rpagudeckas pabora)

Pacuer nukiioB napoTypOuHHbIX ycraHoBOK (KoHTposbHas padora)
Pacuer nukiia IITY ¢ npoMeKyTOYHBIM IIEPETPEBOM T1apa U IBYMs
perenepatuBHbIMU TojiorpeBarensiMu (PacuetHo-rpaduueckas padota)
Pacuer nporieccoB cxaTusi B KOMIIpeccopax, IUKIJIOB ra30TypOHMHHBIX
YCTaHOBOK, JIBUTaTelIell BHYTPEHHETO CrOpaHusl, XOJIOJMIbHBIX MAIIUH U
TEIUIOHACOCHBIX ycTaHOBOK (KoHTponbpHas pabora)




pacCUUTHIBATH
MIPOU3BOJILHBIC
TEPMOAMHAMHYECKHUE ITUKITBI
U7CaTbHOTO ra3a u
OIICHUBAThH UX
3(PEeKTUBHOCTB;




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
3 cemecTp

KM-1. TepMoauHaMnyecKue CBOMCTBA U MPOLECCHI H1eaJTbHOI0 ra3a

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpoueanypa mpoBeieHUsl KOHTPOJILHOro Meponpusatusi: [IpoBeaeHne KOHTPOJIBHOM DPabOTHI,
BpeMs Ha pelleHue 3aiad 1,5 yaca

Kparkoe conepxkanue 3aianus:
KonTposbHas Touka HampapiieHa HA OCBOCHHE 3HaHUH |-T0 3aKOHAa TEPMOJMHAMUKH, pacueTa
M30IPOIIECCOB MJICATLHBIX Ta30B, IOCTPOCHUE MPOIIECCOB UICaTbHBIX Ira3oB B p-V, p-T, V-T
JiarpaMmax.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE TOHATHUS U 1.B 6annone o6semom 10 1 HaxoaUTCS

TEPMHUHBI B 00JACTH TEXHUYECKOU cxkatslii O, ipu p; =90 6ap u t;=43  °C. IIpoussozsar

TEPMOJUHAMUKHN, WX (HU3HUCCKUN BBINYCK YaCTH rasa npu aguabaTHOM MOHUKEHUH

CMBICIT, METOIUKH pacuyera JaBJjeHus B Oamione 10 p,=0,6p,. 3aTeM 3aKpBITHII

TEPMOJIMHAMUYECKUX  TPOLIECCOB 0aJJIOH OTOTpEBaETCs 10 TEMIIEpaTyphl t3 = ty.

UJCaBbHOTO U PEaIbHOTO rasa Omnpenenuts napamerpsl t2 u P3, konudyectBo
BBIITYIIEHHOTO Ta3a, a TAKXKE KOJIMYECTBO MOABEICHHOTO
K ra3y Temia Q. M306pa3utk COBOKYIHOCTh MPOLIECCOB B
P-v nuarpamme

Onucanue MIKAJbI OLlEeHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE /IS pelIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIECTBEHHO BBITIOJHEHO

KM-2. TepmoanHaMu4yecKHne CBOMCTBA H NIPOLECCHI cMecel ra3oB

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOro MeponpustTus: KourponsHas pabota

Bec koHTpOBbHOrO0 Meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOIO MeponpusTusi: PelieHue 3ajgaud, Ha BBINOJHEHUE
pabortsl - 1,5 yaca




Kpartkoe cogep:xkanue 3aiaHuA:
KonTponbhas paboTa HarpaBjieHa Ha yMEHUE IPUMEHATh 3HaHUS O TEPMHUUECKUX U
KaJOPUYECKUX CBOWCTBAX BEIECTB JUIsI CMECH HCATbHBIX I'a30B, HA YMEHHUE MOJIb30BATHCA
CIPaBOYHBIMU MaTepUalIaMHU JUIsl ONIPEICIICHUs CBOMCTB HI€aIbHbIX Ta30B. Y MEHUE
paccuuTaTh TEPMOAMHAMUYECKUE TTAPAMETPHI M ITapaMETPhI COCTOSIHUS CMECH.

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: pacuer 1.Cmech coctout u3 0,2 kr kucinopoaa u 0,5 kr CO,
TEPMOJIMHAMUYECKUX CBOWCTB U napuuaibHOe JlaBiieHue kuciopoja cocrasisier 0,2 Mlla.
MPOLECCOB  HJEalbHOTO  rasa, Onpenenutb 00beM, MOJHBIE SHTATBIIHNIO, SHTPOIIHUIO,
OCHOBHBIE 3aKOHBI M300apHYIO TEINIOEMKOCTh CMECH TPU TeMIIepaType
TEPMOJIMHAMUKH. 40°C. CpaBHUTH NOJIYYCHHOE 3HAYCHHE N300apHOI
TEIUIOEMKOCTH ¢ paccuuTaHHbiM 110 MKTT.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHNe MPEUMYIIECTBEHHO BBITIOTHEHO

KM-3. Pacuer nukJ/ia Ha uaeajbHO-Ta30BOM padoueM BellecTBe

®opMbl peanu3anmu: 3alinTa 3a1aHUs

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpagmueckas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpoueaypa npoBedeHHs] KOHTPOJBLHOI0 MeEPONPHUSTHA: BBIMONHEHUS CaMOCTOSTENHEHO
pacyeTHOTro 3a/laHus

Kparkoe conepxanue 3ajanus:
3aJaHKe HANpPaBIIEHO

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

YMers: paccUUTHIBATH 1.I{ukn cocrout u3 5-Tu uzomnporeccos. Pabouee Teno -
MPOU3BOJIbHBIE CO2. Jlanbl mapameTpsl B TOUKAX:
TEPMOJIMHAMUYECKHUE IIUKIIBI P1=0,4 6ap, P2=3-P1,P4=P2, T1 =0 0C, T3 =700
UIEeaJIbHOTO ra3a W OICHHUBATL HX 0C.

3¢ (HEeKTUBHOCTH; Paccuurate napamerpsl Bo Bcex Toukax uukna (P, V, T,

u, h, s), Ternoty, paboty pacurpeHus, I3MEeHEHHE
BHYTPEHHEHN YHEPIUH, SHTAJIBIINU U SHTPOIIUU IS
Kaxk7oro rnpotecca. PaccuntaTts 3T mapaMeTphl Tak ke
3a BECh LIUKIL.

Paccunrare TepmMuueckuii KOAQGUIUEHT MOJIE3HOTO
JEUCTBHUS LIMKIIA.




\ [Ipencrasuts ki B macmrade B P,V u T, s auarpammax \

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B TIOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEUMYIIIECTBEHHO BEPHO, B CPOK

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-4. TepMoauHaMnyecKue CBOMCTBA U NMPoIecChl BOASHOIO mapa

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 35

IIpouenypa mnpoBeAeHHs] KOHTPOJIBHOIO MEPONPHUATHA: DBbINOIHEHUS CaMOCTOATEIBHO
pacyeTHOrO 3a1aHUA

Kpatkoe conepxanue 3agaHus:
KontponbHas pabora HarpaBiieHa Ha yMEHHE TPUMEHSTh 3HAHUS O TEPMUYECKUX U
KAJIOPUYECKUX CBOMCTBAX BEILECTB JUIs1 CMECU UCANIBHBIX T'a30B, HA YMEHHUE I0JIb30BaTHCS
CIIPaBOYHBIMU MaTepHaiaMu JJIs ONIPENEIICHNs CBOMCTB UICANIbHBIX Ia30B. Y MEHHE
paccuMTaTh TEPMOAUHAMUYECKHE ITApAMETPBI U ITapaMETPbl COCTOSHUS CMECH.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: 0  TEPMHUYECKUX U 1.1. 3agansl mapametpsl: P=120 6ap, t =300 0C.

KaJIOPUYECKUX CBOMCTBAxX Onpenenutb COCTOSIHUE U HAWTH V, h, s. [IpencTaButh

BEIIECTB, METOJAax  IOTy4YECHHS touky B PV, PT, HS, TS - nuarpammax.

uH(popMaIuK 0 HUX 2. P =200 6ap, s =4,85 xJ[>x/krK. Haiitu ynenbHbIit
oowem. [IpeacraButs Touky B PV, PT, HS, TS -
uarpammax.

3. HauansHoe cocrosHue napa: P1 =5 6ap; X =0,9. ITap
pacimpsieTcst i30TepMuiecku 10 nasienus 0,7 6ap.
Haiitu t, q, 1, [u. IlpencraButh mpornecc B PV, HS, TS -
JTarpaMmax.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10

10



OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

4 cemecTp

KM-5. UcTevyeHue naeajbHbIX Ta30B M BOJASTHOI0 Mapa U3 comneJ

®opmbl peaquanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBegeHHsi KOHTPOJbLHOr0 MeponpusaATHsa: PermieHue 3anad, UCTHOIB3Yys TaOIHUIIBI
BOJIBI U BOJSIHOTO Iapa, a Takke Tabnuibl TepMoarnHaMUYecKUX CBOWCTB ra3oB, Ha pelIeHHe 3aa4
1,5 yaca

Kparkoe cogep:xkanue 3agaHus:
KontponbHas pabora HarpaBiieHa Ha yMEHHE TPUMEHSITH 3HAHUS O TEPMUUECKUX U
KaJIOPUYECKUX CBOMCTBAaX MUACAIBHBIX I'a30B, HA YMEHUE T0JIb30BaThCS CIIPABOYHBIMHU
MaTepHaIaMHU JUIs OPEIEICHUS CBOMCTB NICAIbHBIX I'a30B. Y MEHUE PACCUUTATH
TEPMOJUHAMHUYECKHE NTapaMeTphl IPU UCTEYEHUH U3 COIUIA UACAIBHBIX U PEAJIbHBIX ra30B

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCOOEHHOCTH U METOMLI 1.BoasHoit nap nipu nasinenuu P1=2.2 Mlla u

pacuera TEPMOJIMHAMUYECKUX temneparype t1=350 C noctymnaer K CyKUBaroLUM
IIPOLIECCOB u LUKJIOB CoIUTaM ¢ HadaJibHOU ckopocThio W1=160 m/c. JlaBnenue
TEII0PHEPTEeTUUECKHUX, 3a coruiamu Pcp=0.2 MIIa. Onpenenuts cKOpocTh
XOJOAUIBHBIX M TEIUIOCHIIOBBIX UCTEUeHM U pacxoj napa. Ecnu miomaab BEIXOIHOTO
YCTaHOBOK, MOKa3aTenu ux ceuenus comnen 2=250mm2. U306pa3uts npouecc B

3P PEKTUBHOCTH nuarpammax h,S u T,S.

CO2 nap npu nasnenuu P1=5 MIla u Temneparype
t1=510 C nocrymnaer k ¢ Ha4aabHONW CKOPOCTBIO
W1=170m/c k coruram JlaBans. [laBieHue 3a coruiaMmu
Pcp=2MIIa. Onpenenuts pazmepsl BBIXOJIHOTO CEUEHUS
Y JUIMHY COTLIA, €CJIM pacxo/ rnapa m=1,8kr/c.
N306pa3uth nponecc B auarpammax h,S u T,S.

Onucanue MKaJbI OlleHUBAHUS

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinonenus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBICHHUE JUIsl pELICHUs 3a/1a4

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-6. PacyeT HMKJIOB NAPOTYPOMHHBIX YCTAHOBOK

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpoueaypa npoBeieHHs1 KOHTPOJIBHOIO MeponpusATusi: PemieHue 3agad, MCIOIb3Ys TaOJIUIbI
BOJIbI U BOJSHOIO 1apa, Ha pelleHue 3a1ad 1,5 gaca

Kparkoe conepxanue 3a1aHus:
Pacuer nuxiia mapoTypOMHHOI yCTAaHOBKH ITPU 33JaHHBIX MTApaMeTpax JaBJICHU,

temneparypsl. Onpeaenenue repmuieckoro, BHyrpeHHero KII/I nukiia, MOITHOCTH yCTaHOBKU

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmeTh:  ompenenstb — pabouue 1.0Ompenenuts paboyne mapameTpsl B LIUKIIE
napameTpsl TEXHUYECKOI0 MapoTypOMHHOM YCTAaHOBKH, B IIUKJIE C MPOMEKYTOUHBIM
o0opynoBaHus, aHaJIN3UPOBAThH MeperpeBoM 1apa, ¢ perenepanueii. On
BIMSHME HMX  HM3MEHEHHUS  Ha Onpenenenye napaMeTpoB TEIIOTEXHUUECKOTO
MOKa3aTeNH 3¢ dekTUBHOCTU 00opynoBaHus B TEINIOPUKALMOHHOM ITUKJIE.
TEIUIOTEXHUYECKUX YCTAaHOBOK U Pacuer nukiia aTOMHOM MapoTypOMHHON YCTaHOBKH, C
CUCTEM. cenapaTropoMm M IMpoOM.IIEPETPEBOM.
AHanu3 BIMSHUE U3MEHEHHS CXEMbl YCTAHOBOK U
BXOJIAIIUX [TAPaMETPOB Ha MoKazareiau 3(pPeKTHBHOCTH
TEIJIOTEXHUYECKUX YCTAHOBOK U CHUCTEM.

Onucanne MKAJbI OIIEHUBAHUS

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00bEME MIJTH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYIIECTBEHHO BHITIOJIHEHO

KM-7. Pacuer nukaa IITY ¢ npoMekyTOYHBIM NeperpeBoM napa u IByms
PereHepaTuBHBIMHA IOJA0TPEBATEC/IAMU

®opMmbl peau3anum: 3alIuTa 3aJaHus

Tun KoHTpoBLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa mnpoBeaeHHs KOHTPOJIBLHOIO MeEpPONPHUATHA: BBINIOJHEHUS CAaMOCTOSATENBHO
pPacyeTHOro 3a1aHUs

KpaTkoe cogep:xkanue 3a1aHus:
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3ajaHuie HaMpaBJIEHO

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTs: paccuuThHIBaTh 1.Paccuutarh Tepmudeckuii u BHyTpenuuit KI1J1,
TepMoaMHaMu4eckue mukiael I[ITY YIEIBHBIN PacXoJ Mapa U yCIOBHOI'O TOIUIMBA IS
U OLIeHUBaTh UX 3(H(HEKTUBHOCTH TypOOYCTaHOBKH C TPOMEKYTOUHBIM IIEPETPEBOM I1apa U

JIByMsI pereHepaTUBHBIMHU [1010TpeBATENAMU: 1-i1 -
IIOBEPXHOCTHOTO, 2-11 - CMEIINBAOILErO THUIIOB.
OnpenenuTts Takke CpeJHEUHTETPAIIBHYIO TEMIIEPATYpPy
II0/IBOJIA TEIJIOTHI B LIUKJIE.

3ajaHbl MapaMeTphl - HaYalibHbIE AaBieHus pl u tl,
JIaBJICHHE B KOHECHCATOPE - PK

[TapameTpsl apa nociie MpoMeKyTO4YHOIO Ieperpesa
pim u tomo

Temneparypa nuTaTeIbHOU BOJBI.

KII/l aneMeHTOB yCTaHOBKHU

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBINOJIHEHO B TIOJITHOM 00bEME MJIH BBIMIOJIHEHO MTPEUMYIIECTBEHHO BEPHO, B CPOK

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-8. Pacyer npoueccoB c:xaTusi B KOMIIPECCOpPax, HHKJIOB ra3oTypOMHHBIX
YCTaHOBOK, ABUraTe/ieil BHYyTPEHHEro CropaHus, X0JA0AHJIbHbIX MAIIMH U TENJOHACOCHBIX
YCTaHOBOK

®opmbl peaausanun: [luckmennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOI0 MeponpuATUsi: PemieHne 3agay, MCIONB3Ysl TaOIUIIbI
Puskun C.JI. TepmoinHaMH4YECKHE CBOMCTBA T'a30B.

KpaTkoe cogep:kanue 3a1aHusi:
KoHTposbHas TOUKa HampapieHa Ha YMEHUE PAaCCYUTHIBATh TEPMOIHMHAMHYECKUE MTPOIECCHI U
N KJIbI HpeO6p330BaHI/I${ OHEPTHUH, UCITIOJIB3YEMBIC B TCINIOCUIIOBBIX, XOJIOAUJIBHBIX U
TETJIOHACOCHBIX YCTAaHOBKaX, MOKa3aTean ux 3¢dexTuBHOCTH;

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: paccUUTHIBATH 1.MHoOrocTyneH4aTslii NOPIIHEBON KOMIIPECCOP
TEPMOJUHAMHYECKHE TMPOLECCH U C)KMMAET BO3yX OT Ha4aJbHOTO
[UKJIBl TIPe0Opa3oBaHusl IHEPTHUH, nasnenus p;=0,099MIla no naBnenus p,=9,8MlIla.
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HCIIOJIB3YEMbIC B TCIIJIOCUJIOBEBIX, OHpe,ZleJII/ITB MOIITHOCTB JJICKTPOABUTaTEIIA, YHUCIIO

XOJIONWIBHBIX M TEIUIOHACOCHBIX CTYIIEHEN B KOMIIPECCOPE, €CIIU pacyeTHasl CTEIEHb
yCTAHOBKaX,  IOKa3aTeau  UX MIOBBIIIEHUS JIaBJICHUS B KOXJOM LIMIIMHApE He Ooiee 6.
3 PEKTUBHOCTH; [Tokazarens noaurponHoro cxarus n=1,2. OnpenenuTsb

TaK)Ke 4aCOBOM pacxo/ OXJIaX/Iarolei BOJIbl B
MEXKCTYIEHYATBIX OXJIAJAUTEIIAX MPH MOBBILICHUU €€
temnepaTypsl Ha 20 °C. HauaneHas Temnepatypa
Bo3ayxa 16  9C. IIponsBoauTebHOCT KOMIIPECCOpa
1800 T/uac.

[IpeacraBuTh cxeMy YCTaHOBKH U MPOIECCHI CKATHUS B
TS u PV nuarpammax.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "Xopouo" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIEeTBOPUTEIBHO" BbICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-9. 3ayeT no pe3yjbTaTaM BbINOJHEHUS U 3aIIUTHI JJA0OPaTOPHBIX padoT

®opMbl peau3anum: 3anIuTa 3aJaHus

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeneHHsi KOHTPOJIBHOrO Meponpusitusi: JlomMamHsAs NOATOTOBKA IO TEMaM
nabopaTopHBIX paboT. BeimonHeHne 1adopaTopHbIX paboT Ha pusnyeckux creHmax. OdopmiieHne
oTYeTa MO pe3y/ibTaTaM BBIIIOJHEHHOW paboThl U 00pabOTKa Pe3ylbTaTOB COTJIACHO TPEOOBAHUSAM
METOJMYECKUX yKa3aHui. 3amura 1a00paToOpHbIX padoT 1o TeMe padoThl B BUE TECTUPOBAHUS.

Kpatkoe conepxanue 3agaHus:
[Iporpammoii Kypca npeaycMOTpEeHO BBIMOTHEHUE 4-X 1a00paTOPHBIX padoT HA (PU3UIECKUX
crenax Jlaboparopuu TeXHUYECKON TepMOAMHAMUKU. [Ipy TUCTaHIMOHHOM 00y4YeHUN
MpeJloJiaraeTcs BhIIOJHEHHE BUPTYaIbHBIX J1abopaTOpHBIX paboT. Ha3zBanus nabopaTopHbIX
pabort: 1. M30x0opHOE HarpeBaHue BOBI M BOASHOTO napa. 2. MccnenoBanue nporecca
aarabaTHOTO HCTEYEHUsI BOASHOIO Mapa (Bo3ayxa) yepe3 Cy>KMBaroIieecs Cormio. 3.
Omnpezaenenne TepMOIMHAMUYECKUX CBOMCTB BO3yXa U aTMochepHoM AaBieHuH. 4. LIukibt
napoTypouHHbIx ycranoBokK (IITY). BiusHue napameTpoB Ha SHEPreTHUECKYIO
s dexkruBrocTh MEKa [ITY.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: OKCIIEPUMEHTAIILHO 1.CxeMBbl 3KCIEPUMEHTAIBHBIX YCTAHOBOK, TPUHIUIT
onpeaciisiTb  TEPMOANMHAMUYCCKUEC pa6OTLI.

XapaKTepUCTUKU IIPOLIECCOB 2.0npezneneHue napaMeTpoOB COCTOSIHUS.

peanbHOro ra3oB 3.Pacuert paboThbI, TEMIOTHI.
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4.OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKH.
5.M300paxeHue mpoieccoB B AUarpaMMax.
6.0rmpeneneHue napaMmeTpoB BIAKHOTO BO3/1yXa
7.Pacuer mapaMeTpoB BO3/lyXa B IIPOLIECCE CYIIKH,
XapaKTePUCTHKU MPOIECCOB

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B TIOJTHOM 00bEME WIIH BHITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO, B CPOK

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. ®opMyIupOBKH U aHANUTHYECKUE BbIpakeHUs [lepBoro 3akoHa repmoauHamuku. llonarue
BHYTPEHHEHN SHEPIrUH, €€ CBOMCTBA.

2. IlonsTre s3xceprun. DKCEprusi UCTOUHUKA TEIUIOTHI C IOCTOSIHHON U IIEpEMEHHON
TeMIeparypoil. DxcepreTudeckast QyHKIHS.

3.0npenenuTs MOIHOCTh TPUBOJAHOIO 3JEKTPOABUIATENA KoMIipeccopa N U KOJIUYECTBO
OTBEJEHHOI0 B KOHLIEBOM OXJIAUTENE TeIia (), €CIIM U3BECTHO, UTO B KOMITPECCOPE AUOKCHUJ]
yraepoaa CxKUMaeTcs aquabaTHo u3 cocTosiHus ¢ p;=1,3 6ap u t;= 15°C no naBnenus p,=14
0ap, a OXJIaKIeHHE TIPOU3BOAUTC 110 t3= 24°C. Pacxon rasa V, , =50 H. M3 /muH. [IpencraBuTh
npoueccsl B quarpammax Pv; Ts nuarpammax.

IIpoueaypa nposenenus

[IpomexxyTounast arrecTalsi MO AWCHUIUIMHE B (OpMe DSK3aMEHAa MPOBOAUTCS B TEPUOJ
9K3aMEHAIIMOHHOM cecCUM. DK3aMeH NpOBOIUTCA B YCTHOM (opme. CTyneHTy Ha MOJIrOTOBKY K
ounery orBoautcs Bpemsi 60 muH. Bpemst onpoca oOyvaromerocst He 6oiee 30 MuH. DK3aMeHATOP
oueHHBaeT o00OBEM OTBeTa IO OwWjeTy, BIpaBe 334aTh OOydaroueMycs JIOTOJHUTEIbHBIC
TCOPCTUUCCKHUEC U NPAKTUUCCKHUE BOIIPOCHI M3 IMEPCUHA BOIIPOCOB AUCHUIIIWHBI. CTYIIGHT MOXKET
HOJIB30BaThCsl paboueil mporpaMMoll AMCHMILIMHBL M KAJIBKYJISITOPOM, a TaKXKe C pa3pelieHus
9K3aMEHaTOpa yueOHON U CIPaBOYHOM JINTEPATYpOi 1 HOPMATUBHBIMU IOKYMEHTAMHU.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOoOpPo8 u KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muankarop: N-Sonk-3 JleMOHCTpUpYyeT MOHUMaHUE (PU3NYECKUX SBICHUN U
yMEEeT MPUMEHTh PU3NYECKHE 3aKOHBl MEXaHUKH, MOJIEKYJISIPHON (PU3UKU, TEPMOIUHAMUKH,
IIEKTPUYECTBA U MAarHETU3Ma JUIsl PEIICHUS TUIIOBBIX 3a/1a4

Bomnpocel, 3axanus
1. TepmonnHaMu4YecKue CBOWMCTBA peaabHBIX Ta30B. p,V-auarpamMma.
2.TepMoauHaMHUECKHUE CBOIMCTBA U MPOLIECCHI HCAIBHOTO Ta3a.
3.Kanopuueckue cBOMCTBA UI€ATBHOTO T'a3a. MoJEKyIsIpHO-KUHETUYECKAs TEOPHS
TEINIOEMKOCTH T'a30B
4 .BHYTpeHHSS1 SHEPTUS U SHTAJIbIUS WICAIbHOTO rasa.
5.Pacuet nporeccoB 11l BOJSHOTrO mapa.
6.TepMoinHaMHUUecKasi CUCTEMA U OKpY Karollias cpefa.
7.1uxn Kapno u ero KII/]
8. TepmonuHamuueckue UkIbl B T,s-1uarpamme.
9.PacueTr TepMOAMHAMHYECKUX CBOMCTB UJICAJIbHBIX FA30B MO CBOMCTBAM KOMIIOHEHTOB

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.YpaBuenue Knaitnepona-MeHnneneeBa
OTBeTHL:
PV=vRT, U=IR, XI=0 ,q=Au+l
Bepnwsiit orBeT: PV=VRT
2.BHyTpeHHsIsl SHEPTUsl UACAIBHOTO ra3a 3aBUCUT TOJIBKO OT
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OTBeThI:

JABJICHUSI, TEMIIEPATYPhl, BIAKHOCTH, SHTAIBIIUN
BepHblil 0TBET: TEMIIEPATYPBI

3.B kakux equHUIIAX U3MepsieTcs yAenbHas n300apHas TeII0eMKOCTh ra3a?
OTBeTHI:

Bt/m2, xJ[x/(kr-K), kI1a
Bepnwsiii otet: kJx/(kr-K)

4. TepMOAMHAMUYECKHUI MIPOLIECC, TPOTEKAOIIUI MTPU MOCTOSHHOM TeMIIepaType, Ha3bIBACTCS:
OTBeThI:

anabaTHBIN, TOJIUTPOITHBINA, H30TEPMUYECKUMA
BepHbIi1 OTBET: U30TEPMUYECKUI

5.Kakas u3 ¢hopmy siBIsieTCS BRIpAXKEHHEM 1-To 3aKOHA TEPMOIMHAMUKH ?
OTBeThI:

dg = du, dg = du + pdv, dg = dh, dg=RT
Bepwnpsiii otBet: dq = du + pdv

6.Br1GepuTe 17151 H30XOPHOTO Mpoliecca BbIpaxeHue | 3akoHa TepMOIMHAMUKH
OTBeTHI:

p/T=const, p*T=const, h=const, q=0
Bepusrii otBet: p/T=const

7.Be16epuTe 17151 H30XOPHOTO Mpoliecca BbIpaxeHue | 3akoHa TepMOIMHAMUKH
OTBeTHI:

p/T=const, p-u=const, h=const, q=0
BepHsliii oTBeT: u=const

8.EnuHuiia u3MepeHus BeTUYHHbI h
OTBeTHI:

kBT, [Tackans, [[x/kr, oC
Bepnbrii orBet: [[x/kr

2. Komnerenuuss/Muauxkarop: N/1-2onk-4 JleMoHCTpUpyeT MOHMMaHUE OCHOB TEPMOJUHAMUKH,
OCHOBHBIX 3aKOHOB TEPMOJINHAMUKH U IPUMEHSET UX Ul Pacu€TOB TEPMOIMHAMUYECKIX
IIPOLIECCOB, LIUKJIOB U UX IOKa3aTeyen

Bomnpocel, 3axanus
1.®opMyIHPOBKH BTOPOTO 3aKOHA TEPMOJAMHAMUKH U CBSA3b MEKIY HUMU
2.0cHoBHBIE U depeHInaTbHbIE YPAaBHEHUS TEPMOAMHAMUKHI
3.Pacuer npouieccoB 151 BOASHOTO mapa
4 KpyroBble MpOIEeCChl WJIA UKITHI.
5. TepmoiMHaAMUYECKUE IIUKIIBI B p,V-AHarpaMMe.

II. Onucanue wkanvl ouenusanus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8vlnoHeHus 3Hanus: PaboTa BRINONHEHA B paMKaX "MPOJABHHYTOrO"
ypoBHs. OTBETHI JaHBI BEPHO, Y€TKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MTPAKTHYCCKHUX PEIICHHM.
Ha nononHuTenbHBIE BOMPOCH! CTYACHT MOKAa3all, YTO BIaJeeT MaTepUaIoM N3YYCHHON
JICITUTUTAHBI, CBOOOHO IPUMEHSICT CBOM 3HAHHMS JUTSI OOBSICHEHUS PA3IMYHBIX SBJICHUN U PEIICHHS
3a7a4

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYpPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepualia ecth He3HAUUTEIbHBIC
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HEJOCTaTKU. B 0TBeTax Ha Ha JOMOJHUTEIBHBIE BOIIPOCHI CTYICHT AOMYCTHUI HEMPUHITUITHAIILHEIC
OILINOKH.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acThb 3a/laHusl BHINOJIHEHA BepHO. Ha nonomHuTenbHbIe BOIPOCHI OTBETHII C
rpyobMu ormrOkamu. CTYICHT HE BBITOTHIII IPAKTHYECKOE 3aIaHUE U3 IK3aMEHAIIMOHHOTO
Ouiiera, HO JIMOO HAMETHUII MTPABWIIBHBIN ITyTh €T0 BBIIIOJIHEHUS, JINOO MO YKa3aHUIO dK3aMeHaTopa
peLn IpYryro 3a1a4dy U3 TOTO K€ pas3jiesia AUCHUILUIMHBIL.

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBOM CHCTEME IS
cryaentoB HY «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.

4 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTaluM: DK3aMEH

IIpumep Ounsera

1. 1 NpuHUMNKUANbHAA cxema NapoTypPOMHHOM YCTAaHOBKM Ha neperpetom nape. Uukn NTY Ha neperpetom
nape (uMkn PeHKnHa) B p,v 1 T,s anarpammax. OCHOBHble XapaKTepucTMkm umkna NTY (KN4,
MOLLHOCTb, yAe/IbHble pacxoAbl Napa, TONAnBa U TenioTbl).

2. 2. Uwnkn ABC co cropaHmem npu NOCTOSHHOM AasneHun (umkn Ansensn). OCHOBHblE XapaKTEPUCTUKM
UMKNA (CTeneHb CKaTusA, CTeneHb nNpeasapuTenbHoro pacwmpenus, KN4 unkna, pabota umkna).

3. 3. BogasHoit nap npu gasneHmnn pl = 6 MMa n tTemnepatype t1 = 480 2C nocTynaeT K Cy>KMBaoWMM
coniamM Cc HayanbHoM ckopocTbio Wl = 180 m/c. [laBneHue 3a connamu pcp = 2 MlMa. Onpeagenntb
CKOPOCTb UCTEYEHMA M NNOLWAAb BbIXOAHOIO CEYEHNA CoMa, eciv pacxoa napa m = 1,5 kr/c.
MN306pasnTb npouecc B gnarpammax h,s n T,s.

IIpouenypa nposenenust

[IpoMexyTouHass aTTecTalys IO JAUCUUIUIMHE B (OpMe OHK3aMEeHa IMPOBOJAUTCS B IEPUOJ
HK3aMEHAIlMOHHOH ceccuM. DK3aMeH MpoBOAMTCA B YCTHOH (opme. CTyIeHTY Ha MOATOTOBKY K
ouiery orBoauTcs Bpemsi 60 MuH. Bpemst onpoca oOydatomierocst He 6osee 30 MuH. DK3aMeHaTop
OlleHMBaeT o00BeM OTBeTa IO Owujery, BIpaBe 3aJaThb OOydYarOLIEMyCsl JOMOJIHUTEIbHbIC
TCOPCTUUCCKHUEC W NPAKTUYCCKHUE BOIIPOCHI M3 IMEPCUHA BOIPOCOB AUCHUIIIWHBI. CTy,JleHT MOXKET
HOJIb30BaThcsl paboueil mporpaMMol JUCHMIUIMHBI M KaJbKYJIATOPOM, a TaKKe C pa3perieHus
’K3aMEHaTopa yueOHON U CIPaBOYHOM JINTEPATypOl 1 HOPMATUBHBIMU IOKYMEHTAMHU.

L. Ilepeuens Komnemenyuil/uHOUKAmMoOpPo8 u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3YIbINAN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerennus/Muankarop: N-Sonk-3 JleMOHCTpUpyeT MOHUMaHUE (PU3NIECKUX SBICHUN U
yMeeT MPUMEHSTh PU3NYECKHE 3aKOHbl MEXaHUKH, MOJIEKYJISIPHON (PU3UKU, TEPMOIUHAMUKH,
JIEKTPUYECTBA U MAarHeTU3Ma JUIsl pEIICHNs TUIIOBBIX 3a/1a4

Bomnpocsl, 3aganus

1.Komrmpeccop ¢ BpeaHbIM 00BEMOM
2.CxeMa U IIMKJI BO3IYIIHOM XOJIOAUIBHONW YCTAaHOBKH, XapaKTEPUCTUKH 3D (PEKTUBHOCTH.
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3. IlpuHnmmuanpHas cxeMa M MUK ra3oTypOuHHoi yecranoBku (['TY) ¢ moaBoIOM TEIIOTHI
IIPU MOCTOSIHHOM JIaBJICHUU

4. M3o6paxenue nukios [IBC B p, V- u T,s- quarpammax, ocHOBHbIE XapakTepucTuku u KI1/{
IIUKJIOB.

5.laBienue Bo3ayxa mnepen cykuparomumcs corwiom 1,5 MIla, 3a corutom 5 6ap. Kak Oyner
MEHSTBCSI CKOPOCTh BO3/lyXa Ha BBIXOJIE U3 COILIA MPU YMEHBUICHUH JABJICHHUS 32 COILIIOM?

6.Kak n3meHnsercs napnuajibHOC JaBJICHHWEC BOASHOI'O IIapa pIl BO BIAXXHOM BOS,HYXC?

2. Komnerenuust/Muaukarop: UJI-2omk-4 JleMOHCTPHPYET MOHUMAHKUE OCHOB TEPMOJIMHAMHUKH,
OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH ¥ IPUMEHSET UX JUIS PACYETOB TEPMOIUHAMUIECKUX
IIPOLIECCOB, IIMKJIOB M UX TTOKA3aTeeH

Bomnpocel, 3axanus
1.I{ukn 1 cxema napoTypOMHHON YCTaHOBKH C MIPOMEKYTOUYHBIM MIEPETPEBOM Mapa.
2.11uKJIbI ATOMHBIX CTAHLIMM C BOJSIHBIM TEIJIOHOCUTENEM.
3. Tepmuueckuit KI1/1, 3aBucumMocTh €ro ot 4ucia nogorpesareneii 1 TeMieparypbl
MUTATEIbHON BOJIBI.
4.TepMoauHaMUYECKHE LIUKIIBI 1APOTa30BbIX YCTAHOBOK
5.M306paxenune nukiioB apurareneit Buyrpennero cropanus (IABC) B p,V- u T,s- auarpammax

MatrepuaJbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUMI
1.CoctosiHEe BOISTHOTO Tapa (MM BOJbI) 3a1aHo napamerpamu p = 30 6ap; v = 0,0010 m3/kr.
OnpenenuTts 3TO COCTOSHUE, UCTIONb3Ys TaOIULbl TEPMOJUHAMUYECKUX CBOMCTB BOJBI U
BOJISIHOTO T1apa.
OTtBeThI:
KUAKOCTb,
aen,
IIepEerpeThIil nap
BepHbplil 0OTBET: KUJKOCTh
2.9} peKTUBHOCTD XOIOAUIBHON MAIIIMHbI OLIEHUBACTCS
OTBeThI:
KII/I yctanoBku;
XonoauIbHBIM K03()(PHUIIMEHTOM YCTaHOBKH;
Koadduunentom npeodpazoBaHmst TEIUIOTHl YCTaHOBKH;
Tennonpon3BoAUTENLHOCTHIO YCTAHOBKH
Bepublit otBeT: X0m011iIbHBIM KO3()PUIIMEHTOM YCTAaHOBKH
3.Cormio — 3T0 yCTpOMCTBO, B KOTOPOM MTPOUCXOTUT
OtBeTsI:
YBenuueHne Macchl IOTOKA;
YMeHblIEeHHE CKOPOCTH MOTOKA;
CKOpOCTh MTOTOKA HE U3MEHSIETCS;
YBennueHne CKOpoCTH MOTOKa
BepHslil oTBET: YBeIMUYEHNE CKOPOCTH ITOTOKA
4.Iluxn KapHo cocTouT u3:
OtBerTsI:
JIByx n300ap 1 IBYX U30TEPM;
JIByx n30TepM U IByX aauadar;
JIByX M30X0p U IBYX M300ap;
JIByx U30X0p U ABYX anuadbat
Bepusliit otBet: [IByX H30TepM U ABYX aguadaT
5.Kakas BennunHa nocTossHHA IPU aabaTHOM JIpOCCEIUPOBAHUU?

OTBETHI:
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BHYTPEHHSISI SHEPT U,
SHTAJbINA,
TEIJIoTAa,
BIIQYKHOCTh
BepHubliit oTBeT: DHTaNbINA
6.I1o xakoii popmyre onpenensercs TeXHUUeckas paboTa paciiupeHus B TypOuHe
OTBeTHI:
I=ul-u2
I=RT
I=h1-h2
I=0
Bepusiii otBet: 1=h1-h2
7.B kakux equHUIIAX U3MEpseTCs yAelbHas padoTa U3MEHEHHU 00beMa, CoBepIliagMasi Ta3oM B
TEPMOJMHAMUYECKOM Tpouecce?
OTBeTHI:
Br/kr,
k/x/(xr-K),
kJx/Kr,
KBT -4
Bepnsriii orBeT: kJ[x/Kr

s
Hy
P
P i
| &
F !'-.
e a2
8 P
YBenuueHnue HavaabHOTO naBieHus pl (pla>pl) BoasiHoro mapa (meperperoro mnapa)
TIPUBOJIUT
OTBETHI:

K yBennuenuto trepmuueckoro KII/ maporypOuHHON yCTaHOBKY;
K ymenbiienunto tepmudeckoro KIIJ[ maporypOuHHOM ycTaHOBKH;
He npuBoaut x nsmenenuto repmudeckoro KITJ[

Bepusiit otBet: K yBenunuenuto tepmuueckoro KII/I mapoTtypOuHHON ycTaHOBKU
9.TemoBoii ABUTATENH 3a OJIMH LUK IToy4daeT oT Harpesarens q1=200 k/[>x TemioTs! u
otnaet xonoaniabHUKY q2=80 k/x. Yemy pasen KII/] storo asurarens (%)

OtBerTsI:

60%,
20%,
100%,
45%
Bepnplii otBeT: 60%
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II. Onucanue wkanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu Marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAsl 4acThb 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umozo8o0i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM ¢ [lonokeHunem o OalabHO-pEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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