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PabGouas mporpamMma nucuuIuinHbl paspabotrana B cooTtBeTctBHH ¢ DPI'OC BO -
crienraInTeT 1o cnenuanbHocTh 14.05.02 ATOMHBIE CTaHIIMU: IPOEKTUPOBAHUE, DKCILTYaTaLIHs
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[Tporpammy pazpaboran(u):
JIOIEHT, K.T.H. ITonkosa O.C.

Pabouas mporpamma paccmoTpeHa u o100peHa Ha 3acenanuu kadeaps! TeopeTnyeckue
OCHOBBI TETUIOTEXHUKH, TPOTOKOI No229 ot 15.06.2021

3aB. kadeapoi Jmutpues A.B.

[Iporpamma paccmoTpeHa u ogo0peHa Ha 3ace/laHi| BhIMycKaromiel kageapsl ATOMHbIC
U TETJIOBBIE DJIEKTPUUYECKHE CTaHIIUU, TpoTokos Ne21-20/21 ot 18.06.2021r.

3aB. kadeapoi Uuuupona H./I.

[Iporpamma  omoOpeHa Ha  3aceJaHUM  METOJAMYECKOTO  COBETa  MHCTUTYTa
Temnosnepreruxu, mpotokos Ne 05/21 ot 21.06.2021 r.

3aMm. TUPEKTOpa MHCTUTYTa TeII03HEPreTUKU /Bnacos C.M./

[IporpaMMa npuHsATa pelIeHHEM Y YeHOTO COBETa HHCTUTYTA TemI0dHepTeTHKH,
npotokoi Ne 05/21 ot 21.06.2021 .



1. leab, 321244 U MUIAHUPYEMbIe Pe3yJbTAThHI 00y4eHUs M0 JUCHUILINHE

Ilenpto ocBOCHUSI AMCHUILUIMHBI «TeXxHHUecKash TEPMOJIUHAMUKAY SIBIISIETCS H3y4CHHE,
MPOIIECCOB MPEeOOPa30BaHUsI SHEPTUH B TYpOOMAIIIMHAX, TEPMOIMHAMHYECKUX CBOMCTB pabounx
T W TEIJIOHOCUTEJEH, HMCIOJb3yeMbIX B TEIUIOdHEpPreTUke, (PyHIaMEHTaTbHBIX 3aKOHOB
TEPMOJMHAMHKHN, TEPMOJIMHAMUYECKUX IIPOIIECCOB U IMKJIOB MPEoOpa30BaHUS JHEPTHH,
MPOTEKAIONTUX B TETUIOTEXHHYECKUX YCTAaHOBKAX.

3aauaMy OCBOCHHMSI JUCITUTUTHHBI « TeXHUYECKast TEPMOIMHAMHUKAY SBIISETCS

-BBIpa00TKAa YMEHUU HKCIEPUMEHTAJIHHOTO HWCCIICIOBAHUS M aHaln3a XapaKTEePHUCTUK
TEIUIODHEPTEeTHUECKOTO 000y IOBaHUS M TYpOOMAIIIWH,

- OBJIAJICHNEC OCHOBHBIMH IMOHATHSAMH TEXHHUYECKON TEPMOTWHAMHUKHU, TEPMHUHOJIOTHUEH,
3aKOHAMH, OCHOBHBIMH MPOIIECCAMH, MPOTEKAIOIIMMH B TEIUIOBBIX MAalIMHAX, METOJaMHU
pacyera U SKCIIEPUMEHTAIILHOTO OMPe/IeICHUSI CBOMCTB pab04mX Te M TeTNIOHOCUTETIEH.

Komnerenuuu, dopmupyeMble y oOydarOmMXCs, 3allJIAHUPOBAHHBIE PE3yJIbTAThI
OOy4eHHS IO JUCIUTUIMHE, COOTHECEHHBIE C MHIUKATOPAMH JTOCTHUKEHUS KOMITETCHIIUNA:

Kon u naumenoBanue Kon u HaumenoBanue 3ariaHupOBaHHbIE PE3yIbTaThl O0yUEHUs
KOMITETEHITUHI WHJUKATOpa JOCTUKEHUS 0 TUCIUIUIUHE (3HATh, YMETh, BIIAJICTh)
KOMITETEHITUH

Oo6menpodeccuonansubie komnereHnun (OITK)

OIIK-1 Cnocoben OIIK-1.1 Ilpumensier 3namo:
UCIIOJIb30BaTh 0a30BbIC MaTeMaTUYeCKHUH anmapar  |3HaThb  3aKOHBl ~ TEPMOJAMHAMHKH,  METObI
3HAHUS AQHAJIUTUYECKON F€OMETPUM, |[IPOBEICHUS TEPMOJAMHAMUYECKUX PACUETOB,
€CTECTBEHHOHAYYHBIX JMHENWHOU anreOphl, WCCIICZIOBAaHU W  Pa3padOTOK ¥  METOMbI
JUCLUILIVH B nuddepeHInaIbHOTo U MaTeMaTH4eCKOIro u buznueckoro
poheCCHOHATLHOM MHTErPAJIbHOTO UCUHUCTICHUST  [MOJIEIMPOBAHUS TEIUIOBBIX MPOLIECCOB
NEeSATETLHOCTH, TPUMEHSITh | (YHKIIMHU OTHOU NMEpEeMEeHHON |V memu:

METO/Ibl MAaTEMATUYECKOTO YMETh MIPOBOJUTH TEPMOJIMHAMUYECKUE
aHaJIn3a U MOJICITUPOBAHUS, pacdeTbl  CBSI3aHHBIE C MPOEKTUPOBAHHUEM
TEOPETHUYECKOTr0 U TEIJIO3HEPreTUYECKON YCTAaHOBOK M MallIuH

AKCIIEPUMEHTAIILHOTO Bnaoemy:
UCCIIEIOBaHUS BIIJIETh METOlaMU IIPOBEICHUS

TEPMOJIMHAMHYECKUX PAacUETOB, UCCIICTOBAHHM
1 pa3pabOTOK U METOJIaMH MaTEMaTHYCCKOIO U

(I)I/I3I/I‘IGCKOFO MOJACINPOBAHNA TCIIJIOBBIX
IIPOLCCCOB




OIIK-1 Cnocoben
HCIIOIL30BaTh 0a30BbIE
3HAHHUA
€CTECTBCHHOHAYYHBIX
JUCLMIIIINH B
mpodeccroHaIbHOM
JIEATEILHOCTH, IPUMEHSTh
METOABI MATEMATHUYCCKOI'O
aHaJIM3a U MOJICIIMPOBaHHUS,
TEOPETHYECKOrO H
9KCIECPUMEHTATIBHOIO
HCCICA0OBAHUS

OIIK-1.12 IemoHCcTpHUpYyeET
IMOHHUMAaHUE OCHOB
TEPMOJIMHAMUKH, OCHOBHBIX
3aKOHOB TEPMOIUHAMHUKH U
MIPUMEHSIET UX ISl pacueToOB
TEPMOAMHAMHUYICCKUX
MIPOIECCOB, IIMKJIOB U UX
MoKazaresei

3nams:

3HaTh 3aKOHbl COXPAHEHUS W TNPEBPALLICHUS
SHEPTrUU MPUMEHUTEIBHO K CUCTEMaM Tepeiaun
1 TpaHchOpMaIUU TEIJIOTHI, KAJIOPUYECKUE U
IEPEHOCHBIE CBOICTBA BEIIECTB
MMPUMEHUTEILHO K pabodMM TelaaM TEIIOBBIX
MalllMH W TEIUIOHOCUTENSIM, JIMHAMHYECKUE
MIPOIECCHl U ITUKIIBI MPeoOpa3oBaHUs YHEPTUH,
MPOTEKAIOIINE B TETI0-TEXHUYECKHUX

yCTaHOBKaX

Ymems:

YMETh ITPOBOJUTH TEPMOIUHAMUYCCKHIIN aHAIN3
IHMKJIOB  TEIUIOBBIX  MAallMH C  IENBI0
ONTUMU3AIMK WX PabOYMX XapaKTEPUCTHUK H
Makcummzaruu KIT/J

Brnaoemn:

BJIQJIETh ~ OCHOBAMH  TEPMOJIMHAMHYECKOTO

aHagu3a paboumx IIPOIECCOB B  TEIUIOBBIX
MallliHaX, OMpEeNeNeHUs MapaMeTpoB WX
paboThI, TEIIOBOK 3P PEKTUBHOCTH

2. MecTo qucuuiuinibl B cTpykrype OITOII

HuciuminHa «TexHuueckass TepMOAMHAMHUKA» OTHOCUTCS K 00s3aTelIbHOM YacTu
y4eOHOr0 IIJIaHa 1Mo HampaBiaeHUt0 oAroToBku 14.05.02 ATOMHBIC CTaHITUU: MPOSKTUPOBAHNE,
AKCIUTyaTalusl U UHKUHUPUHT.

Kong [IpeamecTByromnye AMCHUILUIUHBI (MOYIIH), [Tocnenyromire MTUCUUTLTAHBI (MOJTYJIH),
KOMIETEHIUU npaktuku, HUP, np. npaktuku, HUP, np.
dusuka ®dusuKa sAEPHBIX PEAKTOPOB
OIIK-1 Bricias MaremaTuka TeriomaccooOMEH B SIIEPHBIX SHEPTETUUECKUX
XuMust YCTaHOBKaX

JIJ1st OCBOEHMS IUCUUIIIIMHBI 00 yYarOIIUIICS TOJIKEH:

3HATh TEOPETUUECKHE OCHOBBI O COCTaBE, CBOMCTBAX U CTPOCHUU BEILECTB,
OCHOBHbIE (DU3UYECKUE 3aAKOHBI;
BJA/IETh MaTEMaTHYECKUMHM MeETOoAaMu JAU(PPEpEeHUUpPOBaHUS M HHTETPUPOBAHMS

byHKIMH, OCHOBaMHU

MAaTCMaTH4YCCKOI'O

MOACIIMPOBAHUA,

OCHOBHBIMH MCTOJaMM

TCOPCTUYICCKOI'O N SKCIICPUMCHTAJIBLHOI'O HCCICAOBAHUA.




3. CTpyKTypa M coep:KaHue TUCIUILIAHBI
3.1. CTpykTypa M CUUILTHHBI

OOGm1as Tpy10€MKOCTh JUCHUILIMHBI cocTaBiisgeT 9 3aueTHbIx(bie) enuuuii(bl) (3E), Bcero

324 wyacoB, u3 KOTOphiX 169 wyacoB cocTaBisieT KOHTakTHas paboTa oOydyaromerocs c
npernojiaBaresieM (3aHsATUS JIGKMOHHOro Tuma 68 wyac., 3aHiATHs CEMHUHApCKOro THUIA
(mpakTHUYeCcKue, CEMUHAPCKHUE 3aHATHS, JTa0OpaTOpHbie padOThl U T.M.) 72 Yac., TPYNIOBBIE U
WHIMBUAYaJbHBIC KOHCYNIbTauu 0 vac., mpuem sk3aMena (KITA), 3adera ¢ oreHkoit - 2 yac.,

camocTtosATenbHas paboTa ooyuatomerocs 112 gac, KoHTpoas camoctosiTenbHoi padboTsl (KCP)

-0 yac.

Bun yuebnoii paboThl Beero Cemectp
4acoB
4 5

OBHIAA TPYJOEMKOCTDb JUCIUIIJINHBI 324 144 180
KOHTAKTHASA PABOTA OBYYAIOIIET'OCA
C ITPEIIOAABATEJIEM, 169 79 90
B TOM YHCIIE:
Jlexmonneie 3ausatust (JIek) 68 34 34
Jlabopartopusie 3ansatus (JIad) 32 16 16
[Ipaktuueckue 3austus (I1p) 40 16 24
KonrtakTabie gace Bo Bpems arrectauu (KITA) 2 1 1
CAMOCTOATEJIBHASA PABOTA OBYYAIOILIETI'OCA

i 112 42 70
(CPC):
[ToaroToBKa K MPOMEXKYTOYHOH aTTecTaIu B hopme: 7 36 36
(9K3aMeH)
OOPMA [TPOMEXYTOYHOUATTECTALIMN Ok Ok Ok

3.2. Coaep:xaHue IMCUUILIMHBI, CTPYKTYPHPOBAaHHOE 110 Pa3/ieiaM U BUAAM 3aHATHI

Pacnpenenenune TpyroeMKkocTH
(B yacax) nmo BuaaM y4eOHOM padoThl, BKJIIOYas
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ammecmayuu

Craua 3a4era / PK3aMeHa

HTtoro

Jlureparypa

DopMBbI TEKYILIET0 KOHTPOJIS

yCIeBaeMoCTH

D®opMbI NIPOMEKYTOUYHOM aTTEeCTALUMN

MakcuMaJbHOE KOJHYECTBO 0aJIJI0B 10

()

- PeTHHIOBOM cHUCcTEMe

0AJJILHO

Pa3znen 1. TepmoauHamMuueckue IpoLECCH U 3aKOHbI




1. TepMmonunamuueckas
CHCTEMa U €€ COCTOSTHUS

12

OIK-
1.1-31,
OIK-
1.12-
31,
OIK-
1.1-Y1,
OIK-
1.1-B1,
OIK-
1.12-
V1,
OIK-
1.12-
Bl

J1.1,
J1.2,
J1.3,
J2.2,
J2.1

P3

2. DHepreTuyecKue
XapaKTePUCTUKU
TEPMOIMHAMUYIECKUX
CUCTEM

24

OIK-
1.1-31,
OIK-
1.12-
31,
OIK-
1.1-Y1,
OIK-
1.1-B1,
OIK-
1.12-
V1,
OIK-
1.12-
BI

J1.1,
1.2,
J11.3,
2.2,
2.1

P3

JIP

12

3. TepMmoarHaMHUueCKre
MIPOIIECCHI U 3aKOHBI

12

24

OIIK-
1.1-31,
OIIK-
1.12-
31,
OIIK-
1.1-V1,
OIIK-
1.1-B1,
OIIK-
1.12-
Vi,
OIIK-
1.12-
Bl

J1.1,
J1.2,
J1.3,
2.2,
J2.1

P3

12




4. Bropou
TEPMOIMHAMUKHI

3aKOH

16

OIIK-
1.1-31,
OIIK-
1.12-
31,
OIIK-
1.1-V1,
OIIK-
1.1-B1,
OIIK-
1.12-
Vi,
OIIK-
1.12-
B1

J1.1,
1.2,
J11.3,
2.2,
2.1

JIP

TECT

12

5. Huddepentmanbaeie
ypaBHEHUS TEPMOJINHAMHUKHI

OIIK-
1.1-31,
OIIK-
1.12-
31,
OIIK-
1.1-V1,
OIIK-
1.1-B1,
OIIK-
1.12-
Vi,
OIIK-
1.12-
Bl

J1.1,
1.2,
JI1.3,
2.2,
J2.1

Tect

6. PeanbHble ra3sl U napbl 41 8

10

26

OIIK-
1.1-31,

1.12-
31,
OIIK-
1.1-V1,
OIIK-
1.1-B1,
OIIK-
1.12-
Vi,
OIIK-
1.12-
B1

J1.1,
J1.2,
J1.3,
J2.2,
J2.1

P3

JIP

12

DOK3aMeH

36

36

40

NUTOIO 34

16

16

42

36

144

100

Pazgen 2. I_[I/IKJ'IBI TCIIOBBIX U XOJOANJIBbHBIX YCTAHOBOK




1.Teuenue razos

10

16

OIIK-
1.1-V1,
OIIK-
1.1-B1,
OIIK-
1.12-
Vi,
OIIK-
1.12-
BI,
OIIK-
1.1-31,
OIIK-
1.12-31

J1.1,
1.2,
J2.2,
J12.1

P3

JIP

10

2. Metoasl aHajm3a
3¢ heKTUBHOCTU

TCIIJIOCHUIIOBBIX YCTAaHOBOK

10

20

OIIK-
1.1-V1,
OIIK-
1.1-B1,
OIIK-
1.12-
Vi,
OIIK-
1.12-
B1,
OIIK-
1.1-31,
OIIK-
1.12-31

J1.1,
1.2,
2.2,
2.1

JIP

Tect

10

3. OcHOBHBIE MPOLIECCHI
B KOMIIpeccopax

10

22

OIK-
1.1-Y1,
OIK-
1.1-B1,
OIK-
1.12-
V1,
OIK-
1.12-
BI,
OIK-
1.1-31,
OIK-
1.12-31

J1.1,
1.2,
2.2,
J12.1

P3

JIP

10




4. wuknael  jpBUTaTENCH
BHYTPEHHEIO CrOpaHusi H
ra30TypOMHHBIX YCTaHOBOK

10

15

29

OIIK-
1.1-V1,
OIIK-
1.1-B1,
OIIK-
1.12-
Vi,
OIIK-
1.12-
BI,
OIIK-
1.1-31,
OIIK-
1.12-31

J1.1,
1.2,
J2.2,
J12.1

P3

5. [ukser
MapoTYpPOMHHBIX YCTAHOBOK

15

OIIK-
1.1-V1,
OIIK-
1.1-B1,
OIIK-
1.12-
Vi,
OIIK-
1.12-
B1,
OIIK-
1.1-31,
OIIK-
1.12-31

J1.1,
1.2,
2.2,
2.1

P3

6. KomOunanpoBaHHbIe
NUKIEI 1 MUKl ADC

OIK-
1.1-Y1,
OIK-
1.1-B1,
OIK-
1.12-
V1,
OIK-
1.12-
BI,
OIK-
1.1-31,
OIK-
1.12-31

J1.1,
1.2,
2.2,
J12.1

Tect

3




OIIK-
1.1-V1,
OIIK-
1.1-Bl1,
OIIK-
1.12- [JIL.1, |p3
7. LIMKJIBI XOJIO AUIBHBIX Vi, |J11.2, 2 |5
YCTaHOBOK OIlK- | J12.2,
1.12- | J12.1
B1,
OIIK-
1.1-31,
OIIK-
1.12-31

OIIK-
1.1-V1,
OIIK-
1.1-B1,
OIIK-

1.12- [JI1.1, 1P
8. OCHOBBI XMUMUYECKOM Vi, [JI1.2, 3 |10
TEPMOIUHAMUKHA OIIK- | JI2.2, [Tecr

1.12- | JI2.1

B1,
OIIK-
1.1-31,
OIIK-
1.12-31

OK3aMeH 36 36 40

UTOI'O 3412416 70 36 180 100

3.3. TemaTnuecKkuii IJIaH JJeKIMOHHBIX 3aHATHH

Howmep /11 pazaenos o TpynoeMKoOCTb
P pasit TeMbl JIEKIIMOHHBIX 3aHATHI PyA ’
JIACLUTITAHBI yac.

4 cemectp




TepMuueckue ypaBHEHHE COCTOSHUS UJI€ATbHbBIX I'a30B.

I'a3zoBrle cmecH.

Pa6ora u Temnora — GopMbl iepesayu SHEPrum.

TemmoeMKOCTE

I1epBbIil 3aKOH TEPMOJUHAMUKHI

OCHOBHBIC TEPMOANHAMHUYCCKUC ITPOLIECCChI

[TonmuTponHkI TTpoIIECC.

DHTpONHUS

Bropoii 3aKk0H TepMOIMHAMUKH

DKceprus

JuddepeHnnansHbie ypaBHEHUS TEPMOAMHAMUKA

TepMO,[[I/IHaMI/I‘leCKI/IC CBOMCTBaA PCaJIbHBIX I'a30B

VYpaBuenue Ban-nep-Baanbca u ero aHanms.

VYpasuenne ['n66ca u ypaBuenue Knaneiipona-Knaysuyca.

o N e N e N le N 0 B B e EE L B2 IRVS R I NS B NS I \S ]

[TapameTpbl COCTOSTHUS KUKOCTH U TIapa

NN NI R IR

Bcero

(O8]
I

5 cemecTp

—

[TapameTpsl Te4eHUs Ta30B

JpoccenupoBaHue UI€aJIbHOTO T'a3a

Mertonbl cpaBHeHust Tepmudeckux KI1/]

DHTPONUNHBII METO/T

NN —

DKCcepreTUueCcKuii aHalinu3 [UKIOB

NN

98]

OnHOCTYNeHYAThIN " MHOTOCTYII€HYAThII HUIcaJIbHBIN

KOMITPECCOop

[\

JlelicTBUTENbHBIN KOMITPECCOP

[ukier nBUraTeneil BHyTPEHHETO CrOpaHus

[{ukJbpl Ta30TypOMHHBIX YCTAHOBOK

N ||~ |W

[{ukipl TapOTYpOUHHBIX YCTaHOBOK

N D]

(9]

TermoBold W SHepreTHyeckuid  OanaHCHl  MapOTYpOMHHOU

YCTaHOBKH

Cxema, nukin u repmudeckuii KI1J] GunapHO ycTaHOBKH

[ukn naporazoBoii ycranoBku. L{ukiaer ADC.

[uki u cxema BO3AYIIHOM XOJOAUIBHON YCTaHOBKH

Ilukn w cxema MapoBOM KOMIPECCOPHOM  XOJOAMUJILHOM

YCTaHOBKH

OCHOBBI XUMHYECKOW TEPMOTMHAMUKH

OCHOBBI TEPMOIUHAMUKH HEOOPATHUMBIX MPOIIECCOB

Bcero

34




3.4. TeMmaTu4yeCcKHUil JIaH NPAKTHYECKUX 3aHATHH

Howmep n/n TpynoemkocTb
paszenos TeMbI MpakTUYECKUX 3aHATHN PyA ac ’
JUCIIUTLTHBI .
4 cemectp
1 CMecH uneanbHbIX ra3oB 4
2 TermmoeMkocTs. [1epBblii 3aKOH TEPMOIUHAMUKH 6
3 TepMoanHaMu4yecKue MpOLECChl 6
Bceero 16
5 cemecTp
3 Komnpeccopsr. 4
4 kel nBuraTeneil BHyTPEHHETO CrOpaHus 6
4 [{ukibl Ta30TypOMHHBIX YCTAaHOBOK. 4
5 [ukIbI TapOTypOMHHBIX YCTAHOBOK 6
6 [{uKJIBI XOIOAMIIBHBIX YCTAaHOBOK 4
Bcero 24
3.5. TemaTu4eckunii IJIaH JIaDOPaTOPHBIX padoT
Howmep n/m TpynoemkocThb
paszesnos Tembl 1abopaTopHbIX padoT pyA qac ’
IUCIUIUIAHEI ’
4 cemectp
) Jlaboparoprast pabora Nel. Ompeznenenue yAeIbHON TEIIOEMKOCTH 4
BO3/yXa MPHU NOCTOSTHHOM JaBJICHUU
4 Jlaboparopnass pabota Ne2. OmnpezneneHue YAETbHOW TEIUIOTHI 4
KPUCTAJIIM3ALMHI ¥ U3MEHEHUS SHTPOIIMU [IPU OXJIAXKICHUHU 0JI0Ba
6 JlaGopaTopnast pabora Ne3. HccnemoBanue MmpoIECCOB BO BIAKHOM 4
BO3yX€
6 JlaGopatopHast pabora Ne4. M3ydenue peanpHoro rasza. (Oddext 4
xKoyisi-TomcoHa
Y.
Bcero 16
5 cemecTp
5 JlaGopaTopHnas pa6ota Ne5. OnpesienieHre OTHOIICHUS TEIIOEMKOCTEH 4
Bo3ayxa Cp/Cv
6 Jlaboparopnass paGotra Ne6. M3yueHue MOJETH LEHTPOOEKHOIO 4
KOMIIpECCOpa Ha IPUMEPE BO3AYXO01yBHON MalllMHbI
7 JlaGopaTopnas pabora Ne7. Ompenenenue kodhduimeHTa BSI3KOCTH 4
YKUAKOCTH METOJOM NAJAIOIIEr0 NIapuKa
] JlaboparopHast padora Ne§. OmnpeneneHue TeMmIepaTypHOU IIKaJIbI 4

KCJIbBHHA C IIOMOIIBIO I'a30BOI'0 TCPMOMETPA

Bcero

16




3.6. CamocTosiTesibHAs pad0Ta CTyAeHTA

Howmep paznena TpynoeMKocTh
P pasi Bug CPC Conepxxanne CPC PyA ’
JCIATUTHHBI yac.
4 cemectp
TMoaroTosKa Ornpenenenne yAeIbHON TEIIOTHI
2
odopMITerHe i 3armuTa |KPACTAN3ALNH 1 N3MEHEHHS SHTPOTHH
4 4
Ha60paT0pHaﬂ pa60Ta IIpH OXJTIAXKACHHUU OJIOBA
Nel
TMoaroToska Ornpenenenue yenbHOU TEII0EMKOCTH
2
odopMITerHe 1 3amuTa |BO3AYXA MPH TIOCTOTHHOM JIABIEHHH
2 4
Jlaboparopnas pabota
Ne2
TMoxroToBKa HccnenoBanue mpoieccoB BO BIAXKHOM
2
6 odopmnenue u 3amura |BO3AYXC 4
JlaGopaTopHnas pabota
Ne3
TMoarotosKa Nzyuenune peansHoTro raza. (3ddexr
9
6 odopmiterue 1 3armura |LUKOYTIA-ToMcoHa) 4
JlabopaTtopHnast pabota
Ned
"BTOpoi1 3aKOH TEpPMOJAMHAMHUKH "
4 [ToaroroBka k )
TECTUPOBAHUIO
"I depennnanbHbie ypaBHEHHS
5 [TOATOTOBKA K TePMOMHAMUKA" 5
TECTUPOBAHUIO
«TepmonuHamuueckasi CUCTEMA U €€
3amaun anst COCTOSTHUSI
1 CaMOCTOSITENIBHOTO 4
peleHus
«OHEPreTUUecKne XapakTepUCTUKU
3azaun s TEPMOJIMHAMUYECKUX CUCTEM
2 CaMOCTOSITEIBHOTO 4
perieHus
«TepmonuHamMuveckue MpoIecchl U 3aKOHBD)
Sagaun st
3 CaMOCTOSITENIBHOTO 12
peleHHs
«PeanbHbIe Ta3pl ¥ apb
3amauu s
6 CaMOCTOSITENILHOTO 2

peleHHs




Bceero 42
5 cemectp
TMoxroToBKa OmnpeneneHne OTHOLICHUS TETIOEMKOCTEH
2
odopmnenue u 3amura [BO3AYXa Cp/Cv 5
JlaGopaTopHnas pabota
No5
TMoxroTosKa W3ydeHne MoIeu IIEHTPOOSIKHOTO
> v
odopMITerHe i 3armuTa |KOMIPECCOPa Ha MPHMEpE BO3/yXO/yBHOH
5
JlaboparopHas paboTa |MAIIHHBI
Ne6
IMoaroToska Omnpenenenne kodhUIMeHTa BI3KOCTH
9
odopMITeHHe 1 3amuTa |KAAKOCTH METOJIOM IA/IAIOIIIET0 MapHKa
5
JlaGoparopHas paboTa
Ne7
TMoaroTosKa OnpeneneHne TeMIEPATyPHOU IIKAITBI
9
odopmITeHHe 1 3amuTa |KETPBUHA C IOMOIIIBIO ra30BOro TEPMOMETPa
5
JlaGopatopHas paboTa
No8
«Metonpl aHanu3 3G PEKTUBHOCTH
TTOArOTOBKA K TEIIOCUIIOBBIX YCTAHOBOKY
5
TECTHPOBAHUIO
«KoMOuHUPOBAaTYHHBIE LIUKIIBI M ITUKIIBI
[Moaroroska K AIC» 5
TECTHPOBAHUIO
«OCHOBBI XUMHUYECKON TEPMOIMHAMHUKI
IloxroroBka k 5
TECTHPOBAHUIO
«Teuenne razon»
Sagaun s
CaMOCTOSATEIIbHOTO 5
peleHHs
«OCHOBHBIE TTPOIIECCH B KOMITPECCOPAX)
Sagaun s
CaMOCTOSATEIbHOTO 5
peleHuHs
«{ukbl ABUTATENEN BHYTPEHHETO CTOPAHUS U
Sanaun st ra3oTypOMHHBIX YCTAHOBOK)
CaMOCTOSITENIBHOTO 15

PEeIICHUA




« KBl MapOTypOUHHBIX YCTAHOBOKY

3amaun s
CaMOCTOATEIIEHOTO 5
peenus
«I1UKITBI XOJIOAMIIBHBIX YCTAHOBOK)
3amaun s
CaMOCTOATEIIFHOTO 5
peenus
Bcero 70




4. O0pa3oBaresibHbIE TEXHOJIOT UM

[Ipn peanuzauuu aucUUIUIMHBL «TeXHUYeckas TEepMOJIMHAMUKA» IMPUMEHSIOTCS
AJIEKTPOHHOE O0yUEHHUE U TUCTAHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH.

[Ipn peanuzanuu gucHUIUIMHBL  «TexHUYyeckas TEPMOAMHAMUKA» HUCHOIb3YIOTCS
TpaJUIMOHHBIE O0pa30BaTEIbHBIE TEXHOJIOTHH (CaMOCTOSATEIbHOE H3YUYEHHE OMPECIEHHBIX
pa3zeroB) U COBpPEMEHHbIE O0pa30BaTEIbHBIE TEXHOJIOTMH, HAIpaBi€HHbIE Ha oOecreyeHue
pa3BUTHS Y OOYYArOMIMXCS HABBHIKOB KOMAHIHOW PaOOTHI, MEKIMYHOCTHOM KOMMYHHUKAIINH,
OPUHATHA PEIICHUH, JTUACPCKUX KadecTB: OOy4YeHHE Ha OCHOBE OIbITa, WHIANBUAYyATbHOE
oOy4eHwue.

B 00pa3oBarenbHOM NpoLecce UCTIONb3YOTC:

- nuctanuuoHHble Kypewl (1K), pasmemennbie Ha momanke LMS Moodle, URL:
http://Ims.kgeu.ru/course/view.php?1d=2592

- BIIEKTPOHHBIE 00pa3oBarenbHbIe pecypchl (DOP), pa3MerieHHbIE B IMYHBIX KAOMHETax

CTyJIeHTOB DnekTpoHHoro yausepcurera KI'DY, URL: http://e.kgeu.ru/

5. OuenuBaHue pe3yJbTaTOB 00y4eHHS

OnenuBanue pe3yabTaTOB OOY4YEHHUS MO AMCLUUIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIIEro KOHTPOJISl yCIIEBAEMOCTH, TPOBOAUMOTO 10 baiuibHO-peiTuHroBoi cucreme (bPC), u
MPOMEKYTOUYHOM aTTecTaIiu.

Texymuii KOHTPOJIb yCIEBAEMOCTH OCYIIECTBISIETCS B TEUEHHUE CEMECTpa, BKIIOUACT
UHOUBUOYAILHBLIL U 2PYNNOBOU ONPOC (VCHIHDILL),

HToroBoii OLIEHKOW pe3ylbTaTOB OCBOCHUSA JUCHUUIUIMHBI  SBISETCS  OICHKA,
BBICTaBJIEHHAs BO BpeMs IMPOMEKYTOUHOM arrecTaluu oOywaromerocs (sxzamen) ¢ y4eToM
pe3yJabTATOB TEKYLIEr0 KOHTPOJIs ycneBaeMocTH. [IpomexxyTouHast atrectanus B hopMe sx3amena
MPOBOJIUTCS nUCbMEHHO no bunemam. Ha sk3aMeH BBIHOCATCS meopemuieckue u npaKkmuyeckue
3a0aHus, TpopabOTaHHBIE B TEUYEHHE CEMecTpa Ha Y4YeOHBIX 3aHATUSIX M B IIpoliecce
CaMOCTOATENLHON paboThl OOydyarommxcs. OK3aMEHAllMOHHbIE OWJIEeThl coaepxkaT JiBa
TEOPETUUYECKHUX BOIIPOCA U 3a/IaHKUE MPAKTUUECKOr0 XapaKTepa.

OO06oOmIeHHbIE KpPUTEpUM W IIKaJa OICHUBAHUA YPOBHSI  CHOPMHPOBAHHOCTHU
KOMITETeHIIUH (MHIUKATOPA TOCTHKEHHUSI KOMIIETEHIIMHN ) TI0O UTOTaM OCBOEHUS TUCIUTIIINHBI:


http://lms.kgeu.ru/course/view.php?id=2592
http://e.kgeu.ru/

[Tnanupy O0600111eHHbIE KPUTEPUU U IIKATA OLICHUBAHUS PE3YJIHTATOB 00yUEHUS
CMbIC HEYIOBJIET- YIOBJIET- <ODOLLIO OO
pesynbTa BOPHUTEIBHO BOPUTEIBHO P
ThBI
o0yueHus HE 3aYTEHO 3a4TEHO
MY THIMATEHO VYpoBeHb  3HaHUN  B|YpOBEHb 3HAHUHW B
YpoBEeHb 3HAHUU HUKE o
P JIOIYCTUMBIA ~ YPOBEHb obneme, obreme,
[MosHOTa (MHHUMAITBHBIX sHAHmH. uMeeT Mecto |CCOTBETCTBYIOLIEM COOTBETCTBYIOIIEM
2 2 s
3HAHUHN Tpe6OBaHI/II/I, NMCIOT MHOTO HeI‘py6BIX nporpaMMe’ numMmeer nporpaMMe
MECTO IpyOble OLIMOKU oL6OK MECTO HECKOJIBKO | TTOATOTOBKH, 6e3
HErpyObIX OINHOOK OINHUOOK
[IponemoHCcTpHpPOBaHBI IpozemoKcTpHpoBaHE!
o CLICHI [IpoaeMoHCTpUpPOBaHBI Bcpe OCHOBHBIIDG pMeHI/ISI BCE OCHOBHBIE YMEHUS,
P P OCHOBHBIE yMEHUS, Y ’|peliieHbl BC€ OCHOBHBIE
CTaHJApTHBIX 3a7a4 He peuIeHbl BCE OCHOBHBIE
pEILICHbI TUIIOBBIE 3a/1a4d C OTAEJIbHBIMU
Hanuuue [npoaeMoHCTpUpOBaHbI 3ala4l ¢ HErpyObIMU
. 3aJaud C HErpyobIMHU HECYIIECTBEHHBIMU
YMEHUHN |OCHOBHBIE yMEHHUH, OITMOKaMU, BHITIOTHEHBI
OIIMOKaMU, BBITIOJTHEHBI HEJ0YEeTAMH,
UMEIOT MECTO TpyObIe BCE 3a/IaHHs B TIOJHOM
6 BCE 3ajaHus, HO HE Bl - BBITIOJTHEHBI BCE
OILINOKHU HOHOM OBbeME obbeme, HO HeKOTOpbIe|
JaHUs B TIOJHOM
C HeJoYeTaMu
o0beMe
[Ipu peleHun .
Hammaue |cramiapTHbx 3a7ad He Nmeerca munumanbshbiid| [ IpogemoncTpupoBansl |[IpogeMoHcTprpoBaHbI
P HAO0Op HAaBBIKOB Isi|0a30BbIC HABBIKM IPH |HABBIKM TPU PELICHUH
HABBIKOB  |TIPOJEMOHCTPUPOBAHBI
(Bnajienue |Gasosbie apsic, |PELUEHAA  CTAH/IAPTHBIX|PEIICHUH CTAH/IAPTHBIX | HECTAHMAPTHBIX 327184
’|3ala4 ¢ HEKOTOPbIMH|3aJau C HEKOTOpbIMH|Oe3 ook u
OTBITOM) |MMEIOT MECTO TpyObIe
OLIHGKI HEZ0YeTaMHU HEJ0YETAMU HEJ0YETOB
CdopmupoBaHHOCTh CdopmupoBaHHOCTH CdopmupoBaHHOCTH
- é Komnerenius B NoaHOM | KOMIETEHIUN KOMIIETEHIIMM B 1IEJIOM |KOMIIETEHLIUU
~
= 2 = S|mepe He chopMHPOBAHA.|COOTBETCTBYET COOTBETCTBYET MOJIHOCTHIO
g Z = % Nmeromuxcss  3HaHUM,| MUHUMAJIbHBIM TpeOOBaHUSIM. COOTBETCTBYET
m O o o
§ S § £ |yMeHHI1,HABBIKOB TpeOOBaHUSIM. Nmerommuxcst  3HaHMIL,| TpEOOBAHUSIM.
= § E = |HemoCcTaToYHO Jusi|AMeronmxcss  3HaHWM,| yMEHH,HaBBIKOB n/Meromuxcss  3HaHUM,
5 s 2 Z|penrenns npakTHYeCKHX [yMeHHl, HABHIKOB B|MOTHBAIMM B 1IeJOM|yMEHHMIH, HABBIKOB H
< (mpohecCHOHANBHBIX)  [LEIOM JOCTATOYHO S| JOCTATOYHO JJI({MOTUBAaLlUM B TOJHOM

PCIICHUA ITPAKTH-

peueHus

MEPEC NO0CTATOYHO IJIA
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S (mpodeccroHaNbHBIX )
= CTaHAAPTHBIX peleHus CJIO’KHBIX
= 3amad, HO TpedyeTcs
S MPaKTHYEC-KUX MPAaKTHYECKIX
= 3a1a4 JIOTIONTHUTEbHAS
® (mpoeccronanbHbix)  |(TIpodeccuoHaIbHbIX)
2 NpaKTHKa 1o
= 3ama4y 3ama4y
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[Ikana orieHKH pe3yIbTaTOB OOYUYESHHUS 110 TUCIUTUIHE:
YpoBeHb chOPMUPOBAHHOCTH KOMITETCHIIUN
- g - (MHAMKATOpA TOCTHXKCHHS KOMIIETESHIIUHN )
S [9 EE
g |ls = o o o
=5 |2 ¢85 3annaHMpOBaHHEIC Beicokuit Cpennnii Hwxe cpennero Hwzkuit
S 5 &t § 5| pe3yabTaThl 00y4YeHus
E 2 g ; 110 JIUCIIATIINHE Ixama onecHUBaHUA
S [F =g OBJIET- HEYJIOBJIET-
I R~ OTJIUYHO XOPOIIIO YA YA
2 BOPHUTEIHHO BOPHUTEIHHO
3a4TE€HO HE 3aYTCHO
3HaTh
3HaeT  3aKOHBI
TEPMOJTHAMHK
3HAaeT  3aKOHbI|H, METO/IbI | TIIOXO 3HaeT
TEPMOJMHAMHUK |TIPOBEICHUS 3aKOHBI
u METO/IbI| TEpMOANHAMUY [ TEPMOANHAMUK
3HATh 3aKOHBI| a pMOZL pMOZL
MIPOBEICHHUS €CKHX pacueToB, |u, METOJIBI
TEPMOJJMTHAMHUKH, .
TEpPMOJMHAMMY  |MCCIIEIOBAaHUN U |[IPOBEICHUS
METOJIbl  MPOBEICHUS .
€CKUX pacyeToB, |pa3paboTOK  H|TepMOAWHAMUY |YpOBEHb 3HAHUH
TEPMOAMHAMHYECKUX .
ACUCTOR UCCIIeZIOBAaHUM U |METO/IBI €CKUX pacueToB, |HIKe
OIK- [P S pa3paboTOK  M|MaTEeMaTHYECKO |HUCCIIEAOBAaHUI U |MUHUMAJILHOTO
OIIK-1 HUCCIIEJOBAHUI u
1.1 METOJIbI ro u|pazpaboTtok  u[TpeboBanus,
pa3paboTOK ¥ METO/IbI
MaTeMaTH4IecKO |(U3NYECKOro  |METOJBI JIOIyCKaeT
MaTeMaTu4eckoro U
ro Y| MOJICTTMPOBAHMSI [MAaTEMAaTUUECKO |rpyOble OMMOKH
(u3rueckoro
¢bu3nuecKoro TETIOBBIX ro "
MOJICTTUPOBAHUS
MOJICTTUPOBAHUS |TIPOLIECCOB, MPH |(HPUZUIECKOTO
TEIUIOBBIX MIPOLIECCOB
TETUTOBBIX OTBETE  MOJKET|MOEIUPOBAHUS
MPOIIECCOB  O€3|I0myCTUTh TETUTOBBIX
OIIMO0K HECKOJIBKO MIPOIIECCOB
HerpyOBIX
OIMO0K
YMmers




JIEMOHCTPUPYET |B [ENOM|TIPA ~ PEIICHUU
JNEMOHCTPUPYET |yMeHHe JIEMOHCTPUPYET [3ama4 HE
yMEHUE TIPOBOJTUTH yMeHHe JIEMOHCTPUPYET
MIPOBOIUTH TEPMOJMHAMUY  |IPOBOAMTH yMEHHUE
TEPMOJMHAMHUY |€CKHE paCUeThl|TEPMOJUHAMHUY |IIPOBOJIUTH
YMETh MIPOBOJIUTH [€CKHE  pacUeThl|CBSI3aHHbIC C|eckue pacyeThl|TepMOAMHAMUY
TEPMOJJMTHAMHYECKHE |CBsI3aHHBIC c|mpoexktupoBanu |cBsi3aHHBIC C|eCKHe pacyeTsl
pacueThl CBSI3aHHBIE C [[IPOEKTUPOBAHU |EM MIPOEKTHUPOBAHU |CBSI3aHHBIC c
NPOEKTUPOBAHUEM eM TETJIOPHEPTETH  |eM MPOEKTUPOBAHU
TEIUIOOHEPTeTHYECKO |TETJIOPHEPreTH |4ecKon TEIUIOPHEPTeTH  [eM
1 yCTAaHOBOK M MAIIIMH [4E€CKOU YCTaHOBOK u|ueckon TEIUIO3HEPreTU
YCTaHOBOK Y| MaIlluH, YCTaHOBOK u|yeckon
MaIllvH; He|JomyckaeT —TpH|MalivH .|ycranoBoK "
JIOITyCKaeT TOM pana|3aganus MalllvH;
om0k HEeOOJBIINX BBITIOJIHEHBI HE B | IOITyCKaeT
OIIMOOK MMOJTHOM 00beMe |rpyOble ommOKu
Bnanets
TPOJIEMOHCTPHUP
MPOAEMOHCTPH
pox TPUP | panr Gasosbre
OBaHbI  HABBIKU
HaBBIKH
BJIQJICTh METOJaMH | TPOBEACHHUS
MIPOBEICHUS
TPOBEICHUS TEPMOJAUHAMUY
TEPMOJUHAMUY
TEPMOJMHAMHUYECKUX [ECKUX PACUETOB, uMmeercs
.. |eckux pacueros, . |He
pacyeros, UCCIICIOBAaHUN U . |MUHHMAaTHHBIN
. UCCIICIOBAaHHUN 1 MIPOIEMOHCTPHP
WCCIIEI0BaHHIA u|pa3paboTok U Ha0Op HaBBIKOB
pa3paboToK | OBaHbI 0a30BbIC
pa3paboTok U|MaTeMaTu4ecko JUIE  pEIIeHUs
MaTeMaTH4ecKo HaBBIKH,
METOAaMU ro u CTaHJAPTHBIX
ro u JIOTTYIIIEHBI
MaTeMaTu4ecKkoro  H|(QpU3u4ecKoro 3aj1ad, MHOTO
¢$uznueckoro rpyOble OIMOKH
¢buznveckoro MOJICTUPOBAHUS OIMOOK
MO/JICTUPOBAHUS
MOJICTTHPOBAHHS TETUTOBBIX
TETUTOBBIX
TEIUIOBBIX MPOLIECCOB [MpolieccoB, 06e3
MIPOIIECCOB,
OIHUO0K u J— -
HE/I04ETOB y P

MEJIKUX OLINOOK

OIIK-

3HaTh




1.12

3HATh 3aKOHBI
COXpaHEHUA u
TIPEBpAaIICHUS

SHEpPTrUn
MPUMEHUTEITHHO K
CUCTeMaM Mepeiadu u
TpaHchopMaIuu
TEILIOTHI,
KaJOpUYECKUE "

MIEPEHOCHBIE CBOMCTBA
BEILECTB

MMPUMCHUTCIILHO K
pabouynm Tenam
TCIUJIOBBIX MaIllMH U
TETUIOHOCUTEIISIM,
JTUHAMHYECKUE
MPOIIECCHl M IMKJIBI
npeodpa3oBaHus
SHEPTHH,
MPOTEKAIOIINE B
TCIJIO-TEXHUYCCKUX
yCTaHOBKaX

3HAeT  3aKOHBI
COXpaHEHUS U
npeBpaIIeHUsI
SHEPTUU
NPUMEHHUTEIBH O
K cucTeMaM
nepenavn u
TpaHchopMarm
u TETUIOTHI,
KaJOPUYCCKHE U
MIEPEHOCHBIC
CBOMCTBA
BEIIIECTB
NPUMEHHUTEIIBH O
K pabounm
TEJIaM TETUIOBBIX
MaIIH u
TETIOHOCUTEJISI
M7
JTMHAMHYECKHE
TIPOIIECCHI u
IIUKJTBI
peoOpa3oBaHU
s SHEPTUH,
MPOTEKAIOIINE B
TETUIOTEXHUUYECK
UX YCTAaHOBKax
6e3 ommnboK
3HaeT
3aKOHBI
COXpaHEeHUs U
TpeBpAIICHUSI
SHEPTUH
NPUMEHHUTEIBH O
K crcTeMaM
nepenavn u
TpaHcgopMaIu
u TETUIOTHI,
KaJOpHYECKHE U
NEpEHOCHBIE
CBOMCTBA
BEILIECTB
NPUMEHHUTEIBH O
K pabouum
TEJIaM TETUIOBBIX
MaIuH u
TETIOHOCUTEIIS
M’
JTMHAMHYCCKHE
HPOLIECChHI u
IIUKJTBI
npeoOpa3zoBaHu
s SHEPTHUH,
NPOTEKAKOIIUE B
TETLIO-
TEXHUUYECKHX
yCTaHOBKaX, IpU

3HAeT  3aKOHBI
COXpaHeHHs] U
NpeBpaIICHUS
SHEpPruu
MIPUMEHHUTEBH O
K cucreMam
nepenavn u
TpanchopMaiu
u TETUIOTEI,
KaJOpUYECKHe U
MIEPEHOCHBIC
CBONCTBA
BEIIIECTB
MPUMEHUTENBH O
K pabounm
TeJaM TEeTIOBBIX
MaIIiH "
TEIUIOHOCUTEIS
M7
JTUHAMUYECKHE
MPOIIECCHI u
IIUKJTBI
npeodpa3oBaHu
b SHEPIHUH,
MPOTEKAIOIINE B
TEIUIOTEXHUYECK
UX YCTAaHOBKAX,
IIpU OTBETE
MOXKET
JIOITyCTUTh
HECKOJIBKO
HEerpyObIX
OmO0K

TUTOXO
3aKOHBI
COXpaHEHUs U
NpeBpaICHUS
SHEPTUH
NPUMEHUTEIBH O
K crcTeMaM
nepeaayn u
TpaHcdopMaIu

u TEIUIOTHI,
KaJOPHUYECKHE U
NIEPEHOCHBIE
CBONCTBA
BCILIECTB
NPUMEHHUTEIIBH O
K pabounm
TEJIaM TETUTOBBIX
MaIuH
TETUIOHOCUTEJISI
M’
JIMHAMUYECKHE
MPOLIECCHI "
HKJTBI
npeoOpa3oBaHu
s SHEPIHH,
IPOTEKAIoIUe B
TETIOTEXHIMYECK
UX YCTAaHOBKax

3HACT

YPOBEHb 3HAHUU
HUXKE
MUHUMAaJIBHOTO
TpeOoBaHus,
JIOITyCKaeT

" rpyObie OTMOKU







YmMmets
JEMOHCTPUPYET |B LEJIOM| TIpU CIICHUH
JEMOHCTPUPYET pHpy P p
yMeHUE yMEHUE JEMOHCTPUPYET |3a1a4 HE
POBOJIUTH MEHHE JIEMOHCTPUPYET
TIPOBOJTUTH p Y TPHPY
TEPMOJMHAMUY  |TIPOBOIMTH YMCHHE
TEPMOJAUHAMUY .
. €CKMii  aHalMu3|TepMOAMHAMHUY |TPOBOIMTH
yMETh MIPOBOJIUTH |€CKUI  aHAIN3 N
. IIUKJIOB eCKHH  aHaJIW3|TepMOJUHAMIY
TEPMOJWHAMHUYECKUHN  |IIHKIIOB o
TETIOBBIX [IUKJIOB eCKHii  aHam3
aHaIM3 ITUKJIOB| TETIOBBIX
MaIIVH C TeJIBIO | TeTIIOBBIX ITUKJIOB
TEIUIOBBIX MAIlIMH C|{MAallllH C LIEJbI0
ONITUMU3AINH UX |MALTUH C LENbIO | TETIOBBIX
[ENBI0  ONTUMU3AIIH | ONTHMU3AIINN UX
pabounx ONTUMU3AINH VX |MAIIUH C [ETHI0
ux pabounx|padouunx
XapaKTepUCTHK |pabounx ONITUMU3AINH HX
XapaKTEPUCTHK 1| XapaKTEPUCTHK
XapaKTePUCTHK |pabounx
Mmakcummzaruu KITJ (u
MaKCUMH3AIUU |1 XapaKTePUCTUK
MaKCUMU3AIH
KITT: He KII, nonyckaeT|MakcuMu3aluu |u
o ::KaeT npu otoM pan|KILJ . 3aganusa [Makcumuzanuu
y HEOOIBIITNX BbINoJaHEeHbI He B | KII/I; nomyckaer
OIMOOK
OImuO0oK MOJITHOM 00beMe |TpyOble OIMOKH
Bnanets
MIPOAEMOHCTPHP
MIPOJEMOHCTPH
p PHP | s panb Gasosble
OBaHbl  HABBIKU
HABBIKH
TEPMOJAUHAMUY
TEPMOIMHAMUY
BJIQJICTh OCHOBAMHM|€CKOTO aHau3a
€CKOTO aHajm3a
TEPMOJUHAMHYECKOT O|pabodmx uMeercs
pabouunx . |HE
aHanmza pabouux|mporeccoB B MUHUMAaJIbHBIN
MPOLIECCOB B MIPOAEMOHCTPHP
IPOIIECCOB B| TETUIOBBIX HAO0Op HaBBIKOB
TETUTOBBIX OBaHbl 0a30BbIE
TEIUIOBBIX ~ MallIMHAX, | MallluHaXx, Ui pelleHust
MaIInHaX, HaBBIKH,
OTIpeICIICHUS OTIpeIeICHUS CTaHJAPTHBIX
oTpe/ieeHus JIOITYTLIEHBI
napaMmeTpoB uX|mapamMeTpoB HUX 3ajad, MHOTO
. apaMeTpoB  MX rpyObie omnoOKu
paboThl, TETUTOBOM | pabOTHI, OImuO0oK
. paboTsl,
s dexTuBHOCTH TEIJIOBOM .
TETUIOBOU
3¢ hEKTUBHOCTH
s dexTruBHOCTH
, 0e3 OIIMOOK H HOMYIIEH DA
HEJI0YETOB ’ Y P
MEJIKHUX OIIMOOK

OueHouHble MaTepuanbl ISl TPOBEICHUS TEKYIIEr0o KOHTPOJS YCHEBAEMOCTH U
MPOMEKYTOUHOM aTTecTaluu npuseeHsl B [Ipunoxxennn K paboueid mporpaMMe JTUCHUTLIIAHBI.
[TonHbI KOMIUIEKT 3aJaHMMl W MaTepuasoB, HEOOXOAMMBIX [IJIsi OLEHUBAHMS PE3YJIbTATOB
oOy4eHHs 10 NUCLMIUIMHE, XpaHUTCS Ha Kadeape-pa3padoTyuke B OYMa)kKHOM U 3JEKTPOHHOM
BUJIE.

6. YueOHO-MeTOAM4YecKO0e M HHPOPMAIIMOHHOE 00ecTevYeHne JUCHMITUHBI

6.1. YueOHO-MeTOAMYECKOE 00ecneueHue

OcHOBHas IHUTEpaTYpa




Bun Koin-Bo
Ne u M3JaHUs Mecto Tonm AK3EMILIA
aMeH
n/ | ABTOp(BI) OBAHME (yueOHuk,| w3manusa, |wusganu| AJpec 3JEeKTPOHHOIO pecypca - POB B
b y4eOHOE |M31aTenbCTBO| A oubmm
rnocooue, OTEKE
TexHuuecka
1 Hupensman s y4aeOHOoe CII6. Mams | 2021 https://e.lanbook.com/book/16924
H. A. TepMOIUHAM| Tocodue 9
HKa
Kupumun | Texauuecka M.:
B. A., s B http://www.stu dentlibrary.ru/
2 |Comes  B.| repmomman| YICOHUK | Msnarembciu | 2019 1y 1 opNg7 85383011560, htmi | |
" nom MOU
B., HKa
EOHOHHI/ITCHBHaH JUTEpATypa
Bun Kon-Bo
No o A3TaHUS Mecto Ton DK3EMIUIS
aMeH
n/ | ABTOp(BI) OBAHIE (yueOHuk, | w3maHusa, |wusmaHu| AJpec 3JEKTPOHHOIO pecypca - POB B
I y4eOHOe |HM37aTenbCTBO| 4 onbmo
rnocooue, TEKE
AHpapuaHoB
a T. H,| Co6opnuk
é[sal\;r[gB b. T:;giz;io yueOHoe M.:
1|2 JYPapes N nocooue | M3pgarenncku | 2006 160
B. H, 1 JU1s By30B | ¥ jom MOU
Pemuzon C. | TepMOaMHAM
A., HKE
®unatoB H.
CoiioBbeBa
0. B.,| Teoperuuec
[TorikoBa O. | K € OCHOBBI | MPAKTUKY Ka3zanb:
2 C., TEIIOTEXHU M KI'BYy 2020 106
[Tapunos K U
n. n.
6.2.1. _DIEKTPOHHBIE U HUHTEPHET-PECYPCHI
Ne
/| HanMeHOBaHHE SNEKTPOHHBIX U MHTEPHET-PECYPCOB Cchblika

Hupenbman H. A. «Texuuueckas TepMOIUHAMUKA»

ydueOHoe rocobue

https://e.lanbook.com/book/169245

Kupunnun B. A., Ceiues B. B., «Texauueckas

TEPMOJMHAMHKAY YUEKOHUK

http://www.studentlibrary.ru/ book/ISBN97
85383011560. html

6.2.2.

[Ipodeccronanbubie 0a3bl JAHHBIX

=

HaumenoBanue npodeccruoHaibHbIx 6a3

JAHHBIX

Anpec

Pexxum nocryna



http://www.studentlibrary.ru/

Hayunass ~ snektponHHass ~ OuOnmoTeka

cLIBRARY .RU http://elibrary.ru [To perucrparmu

eLIBRARY.RU www.elibrary.ru ITo perucrparnuu

Texaudeckas OnOIMOTEKA http://techlibrary.ru ITo peructpanuu



http://elibrary.ru/
http://www.elibrary.ru/
http://techlibrary.ru/

6.2.3. HNHdopMalmoHHO-CIPaBOYHBIE CUCTEMBI

Ne | HaumenoBanue nHGOPMALMOHHO-CIIPABOYHBIX
ec Pexum nocryna
n/n CUCTEM Anp pocety
1 |«KoHncynpTaHT muiocy http://www.consultant.ru/ [To peructparnumn

6.2.4. JInIleH3MOHHOe M CBOOOJIHO PACHPOCTPAHAEMOE IMPOrPAMMHOE
o0ecrieueHne QUCIHUILUIAHBI

PexBuzuthl
No HaunmeHnoBanue nporpaMMHOTO
Onucanune MIOJITBEPKAAIOLINX
/i obecrieueHus
JIOKYMEHTOB

3A0 "Co¢rJlaitaTpeiin"
Ne225/10 ot 28.01.2010
Hewuck. MpaBo.
beccpouno

Office Professional Plus 2007 Haxer HPOTPAMMHBIX — TIPOALYKTOB

I |Windous32 Russian DiskKit MVL CD |COACPauui B cebe neobxommmre
o HCHBIE TPOTPAMMBI

CBoOoHas JINLIEH3USI

Hewucka. MpaBo.
beccpouno

Cucrema norcka I/IHq)OpMaI_[I/II/I B CCTHU

2 |bpaysep Chrome HHTepHeT

ry 3IpaBOOXPAHEHUS
"PecrybnukaHcKmiA

CucremMa aBTOMaTU3alMH OMOINOTEK, 9
MEIUIUHCKUN

"UPBUC 64 (moaynpHasi HocCTaBKa):(OTBEYArOIIasi BCEM MEXIyHapOJHBIM

3 |APM "Yurarens", APM(|TpeboBaHusAM, MpEeABABISIEMbIM K brbnnotredHo- . \
"Kunrossrgaua" COBPEMEHHBIM OHMOIIMOTEYHBIM JP\Ing)l(;ggggHOHHi’;HO]ge;gg g
o
cUCTEMaM = or 1/.96.
Hewucko. MpaBo
beccpouno
IO pmna  »ddextunBHOrO  OHMaKH-|CBOOOTHAS JINIIEH3 U
4 [LMS Moodle B3aUMOJIEWCTBUs npenonasarens U |Hewnck. IpaBo.
CTYJICHTA beccpouno
7. MaTtepuaJibHO-TEXHUYECKOe 00ecnedeHue JUCHUITUHBI
Ne . HanMenoBanue crieuaibHBIX OcCHAaIIEHHOCTD CIIEUATLHEIX
Bun yuebHoit paboThl . . . o
n/a noMeltnenui u noMmermenui aist CPC noMemenui u noMmemenui mst CPC
JTIOCKa ayUuTOpHAas (2 IIT.),

aKyCTHYeCKass CHUCTEMa, YCHIIUTEIIb-
Yuebnas ayqMTopus Ul NPOBEICHUS MHUKIIEP [JI1 CHUCTEM TPOMKOW CBSI3H,
3QHATHH JIEKIIMOHHOTO TUIA MUHHUKOMIIBIOTEP, MOHUTOP, MPOCKTOP,
3KpaH HACTECHHO- MOTOJIOYHBIH,
MHKPO(OH

1 | JlekumoHHEBIE 3aHATUA



http://www.consultant.ru/

aBTONIA0OPATOPHBIE KOMILUIEKCHI IS
npoBeAeHUs: §-mu jab.pador (8§ mT.),
nabopatopHblil Komruieke «C-ryH» ams
npoBeAeHUs: 7-mu  nab.pabor (lmr.),
nopraTuBHas naboparopust «Kamenbka
1,2,3» mobunbHas (10 mr.), HOYTOYK
MOOUJIbHBIE (3mt.), 6apomeTtp
BAMM-1 c¢ mnoBepkoii MOOWJIBHBIM,
NICUXPOMETP MOOWJIBHBIN, TMPOEKTOP,
KOMIUIEKT TUTAKATOB B MAJIbIX OAreTHBIX
pamax (10 IIT) 1o
«TepmonrHamuKe»:a)
JlaGopaTopHbie YyeOHast ayauTopus J1s1 1a0opaTOPHBIX ApoccenupoBanus 1,2; 0) MOHATHE U
3aHATHSA pabot OIpEECIIEHNE TEPMOINHAMUKH; B)
CBOWMCTBO  HIEAIBHOTO  Ta3za; T)
IIPOLIECCHI B KOMIIpECCOpe
1,2.KoMmmiekc I1akatoB B OareTHBIX
paMkax 1o «MexaHuKe, KUIKOCTH U
raza». a) pacxol; ©O) OCHOBHBIC
CBOICTBa I'MIPaBIMYECKOIO JIaBJICHUS;
B) CHUJIBI JCHCTBYIOIIUE B >KUIKOCTH.
[lmakat «I'peyecknii © JIATUHCKUU
andaBuT. JleMOHCTpalOHHBII
KOMILIEKC «Tepmonunamukay,
lunpasnuka u TUAPOTIPUBOI»
(rpadmpoextop «Bera» u axpan)

HOYTOYK, IIPOEKTOP,

[IpakTrueckue YyeOHas ayauTopus Ui TPOBEICHUS |IeMOHCTpAalMOHHBIN  Komrutiekc: TT/I,
3QHATUS MPAKTUYECKUX 3aHITUI TMO u «['mapaBinuka v TUAPOIIPUBOI

(?xpan u rpadrpoexTop «Beray)

CamocrostensHas |Kabuner CPC,  UYwuranbHblii  3ai|{IpoeKTOp, MEPEHOCHON SKpaH, TOHKUE
pabota OuOMOTEKH kiueHTHI (13 mrT.), KoMIbproTepsl (5 1IT.)

8. OcoGeHHocTH oOpraHusanum oOpPa30BaATENbHON [eATEJNBHOCTH ISl JHI C
OrPaHUYEHHBIMH BO3MOKHOCTSIMM 3I0POBbSI 1 MHBAJIMI0B

Jluma ¢ orpaHUYEHHBIMH BO3MOXXHOCTAMH 310poBbsi (OB3) M WHBaMIUIBI HUMEIOT
BO3MOXKHOCTh OECIPEIATCTBEHHO EPEMENIAThCs U3 OJIHOTO Y4eOHO-1ab0paTOpHOro KopIryca B
APYyTOH, MOJHATHCS Ha BCE ATAXKU y4eOHO-Ta00PATOPHBIX KOPIYCOB, 3aHUMAThHCS B YUEOHBIX U
UHBIX TOMEIICHUAX C YYE€TOM OCOOEHHOCTEH NCHUXO(PU3NYECKOTO0 Pa3BUTUS M COCTOSHUSA
3JI0POBBSL.

Jist 00yuenus sinn ¢ OB3 1 MHBaIuA0B, UMEIOIINUX HAPYIIEHUS ONTOPHO- IBUTATEIBHOTO
anmnapara, 00ecriedeHbl yCJIOBUs OECIPEensITCTBEHHOTO JOCTyIa BO BCE yue€OHbIE MOMEIEHUS.
NHudopmanus o cienraibHbIX YCIOBUAX, CO3JaHHBIX s oOyvaromuxcs ¢ OB3 u uHBanumos,
pasmenieHa Ha cailte yHuBepcuteta www//kgeu.ru. Vmeercs BO3MOXXHOCTH OKa3aHUs
TEXHUYECKOM  IMOMOIINM  ACCUCTEHTOM, a TaKXe YCIYr  CYpAOINEpPEBOAYUKOB U
TU(DIOCYPIOTIEPEBOAUMKOB.

Jns amantanuu k BocnpusTuio aunaMu ¢ OB3 1 mHBaMIaMu ¢ HApyHIEHHBIM CIIyXOM
CHPaBOYHOT0, yYeOHOTr0 MaTepuaa 1o JUCUUIUIMHE 00eCIIeUNBAIOTCS CIEAYIOIINE YCIOBHS:

- JUIs1 JTy4dIIed OpUEHTALMU B Ay JUTOPUH, IPUMEHSIFOTCS CUTHAJIBI ONIOBEIICHUS O




HayaJie ¥ KOHIIE 3aHATHA (CII0BO «3BOHOK» IMUILIETCS HA TIO0CKE);

- BHUMaHue cjaabOocCIbIIIaiero o0y4aromnerocs: NpuBJIeKaeTCs MelaroroM >kectom (Ha
IJIe40 KIAJeTCs pyKa, OCYIECTBISETCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBas ¢ 00y4aroIIMMCS, IE1arornyecKuii paOOTHUK CMOTPUT HA HETO, TOBOPUT
SCHO, KOPOTKMUMH MPEJI0KEHUAMH, 0OecrieunBasi BO3MOKHOCTb YTEHUS 0 rydam.

Komnencanus 3aTpy IHeHHA pe4eBOT0 U MHTEIJIEKTYaIbHOTO Pa3BUTHUS CIA00CIBIIIAIINX
00y4YaronuXxcs MPOBOJAUTCS Iy TEM:

- UCIOJB30BAaHUS CXEM, JHarpaMM, pPHUCYHKOB, KOMIIbIOTEPHBIX MpPE3CHTAlUN C
TUNEPCChUIKAMU, KOMMEHTUPYIOUTUMU OT/I€TbHbIE KOMIIOHEHTBI U300paKEeHNUS;

- peryJisipHOrO MPUMEHEHHS YIpaKHEHUHN Ha rpaduuecKoe BhIJCICHUE CYIIECTBEHHBIX
MIPU3HAKOB MPEIMETOB U SIBJICHUM;

- obecreueHus! BO3MOXHOCTH JJIs1 00y4aroUIerocs MoJIy4YuTh aApecHYI0 KOHCYJIbTalUIO
0 3JIEKTPOHHOU MOYTE MO Mepe HEOOXOIUMOCTH.

st agantanuu K BocnpusiTaio Jmiamu ¢ OB3 u uHBanumamMu ¢ HapyieHUsIMA 3pEHUS
CIPABOYHOTO, y4eOHOoro, IIPOCBETUTENIHCKOTO MaTtepuaia, IIPELYCMOTPEHHOIO
o0Opa3oBaTeabHOM MPOrpaMMON 10 BEIOPAaHHOMY HaMpaBJIe-HUIO TIOJTOTOBKH, 00ECIICYMBAIOTCS
CJIEIYIOLUE YCIIOBHUSA:

- BedeTcs ajanTaius oQUUUAIbHOTO caiTta B ceTu MHTepHET ¢ ydeTroM OcCOObIX
NOTPeOHOCTE WHBANMIOB IO 3pEHUI0, OOECNEeYMBACTCA HAIMYUME KPYMHOIPU(PTOBOU
CIIpaBOYHOI MH(MOPMAILIMK O PACTIUCAHUU YUEOHBIX 3aHITUH;

- MIeIarOru4ecKuii paboTHUK, €ro coOeceTHUK (TIPU HEOOXOAUMOCTH ), TPUCYTCTBYIOIINE
Ha 3aHATUHU, TPEJCTABISAIOTCS 00YUYaIOIMMCS, TIPU ATOM KaXK]IbIi pa3 Ha3bIBA€TCS TOT, K KOMY
neaaroruueckuii paboTHUK oOpalaeTcs;

- JIEUCTBUS, KECThI, MEPEMEIIEHUs MEeIarorniyeckoro padOTHUKAa KOPOTKO U SICHO
KOMMEHTHUPYIOTCS;

- meuyaTHas WHQOpMaIUs TMPEAOCTaBIAeTCS KPYMHbIM MpudToM (0T 18 MyHKTOB),
TOTAJIBHO 03BYYUBAETCS;

- obecrieunBaeTCsl HEOOXOANMBIN YPOBEHb OCBEIIIEHHOCTH TIOMEIICHHI;

- MPEOCTABIISIETCSI BO3MOXHOCTh MCIOJb30BATh KOMIBIOTEPHI BO BPEMS 3aHATHU U
MpaBo 3anmucy 00BICHEHHU Ha TUKTO(DOH (TI0 KETaHUIO 00YUIaIONTUXCS).

dopma mpoBeACHUS TEKYIIEH U TPOMEKYTOUHOM aTTecTanuu s ooydarommxcs ¢ OB3
Y UHBAJIUIOB OIPEIETSAeTCs MeAarorndeCKuM paboOTHUKOM B COOTBETCTBHH C YU€OHBIM TJIAHOM.
[Ipu HeoOxomumocTn oOywaromemycss ¢ OB3, uHBanuay Cc y4eToM HMX WHAMBUIYAJTBHBIX
NCUXO0(PU3NYECKUX 0COOCHHOCTEN JAeTCsl BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTALUIO
YCTHO, TUCBMEHHO Ha OyMare, MMCbMEHHO Ha KOMIbIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JIUOO
MPEI0CTABISAETCA JOMOTHUTENBHOE BpeMs JIJIsl IOJITOTOBKU OTBETA.



o0ecrniedyeHns: BO3MOXKHOCTH JUIsl 00y4aroIIerocst MoJIy4uTh aApeCHYI0 KOHCYJIbTALUIO 10
3JIEKTPOHHOM MOYTE 10 Mepe HEOOXOJUMOCTH.

Jlis aganTanuu K BocrpusaTyio juriamMu ¢ OB3 u nHBaNMaaMu ¢ HapyIICHUSIMH 3PCHHUS
CIPaBOYHOTO, Y4EOHOTO, MMPOCBETUTEIHCKOTO MaTepHalia, MpeayCMOTPEHHOTO 00pa30BaTEIbHON
nporpaMMoil TI0O BBIOPAaHHOMY HAMpaBICHUIO MOATOTOBKH, OOCCIIEUMBAIOTCSA —CIEAYIONINE
YCIIOBUSI:

- BefeTcs ajanTanus oQUUUATBLHOTO caiTta B ceTu HHTepHET C ydeToM O0cCOOBIX
noTpeOHOCTe HMHBAIHMAOB 10 3pEHUI0, OOecrmeunBaeTCsl HaIMuMe KpPyHmHOMPU(TOBOMN
CIIpaBOYHOM MH(OPMAIIMH O paCIIUCAaHUN YICOHBIX 3aHATHUI;

- IeJaroru4eckuii paboTHUK, €ro co0eceTHUK (TP HEOOXOIUMOCTH ), TPUCYTCTBYIOIINE HA
3aHATUH, TPEJCTABISAIOTCS OOyYarOMIMMCS, MPU ATOM KaXIbl pa3 Ha3bIBACTCS TOT, K KOMY
neaaroruyeckuii paboTHUK oOpanaeTcs;

- JIEWCTBHA, JKECTHI, TMEPEMEIICHUs TeIaroruieckoro pabOTHUKA KOPOTKO U SCHO
KOMMEHTHPYIOTCS;

- meyaTHasi “HQpopMalus IpeIoCcTaBIseTcs KpynHbIM MpU@ToM (0T 18 MyHKTOB), TOTAIBHO
03BY4YHBACTCS;

- obecrieunBaeTCsi HEOOXOAMMBIN YPOBEHb OCBEIIIEHHOCTH MTOMEIICHHI;

- IPEIOCTABJISETCS BO3MOXKHOCTh MCIOJIB30BaTh KOMITBIOTEPHI BO BPEMsI 3aHITHI U MPaBO
3amucy 00bsICHEHUH Ha TUKTOMOH (110 JKEJIAaHUIO0 00YyYaroIuXCs).

dopma npoBeAeHHUS TEKYIIEH U MPOMEKYTOUHOM aTTecTanuu st ooydaronuxcs ¢ OB3 u
WHBAJUIOB OMpEAeIsaeTCs MeJarornieckuM pabOTHUKOM B COOTBETCTBHH C y4E€OHBIM ILIAHOM.
[Ipu nHeoOxomumocTu oOyuatomemycs ¢ OB3, wHBamuMay € Y4eTOM WX HHIAUBUAYaJIbHBIX
NCUXO(pU3NYECKUX OCOOEHHOCTEH /aeTcsi BO3MOXKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAIHIO
YCTHO, TUCBbMEHHO Ha Oymare, MUCbMEHHO Ha KOMITbIOTEpE, B OpME TECTUPOBAHUS U T.1I., THOO
NPEIOCTABIISACTCS JOMOTHUTEIBHOE BPEMS SISl TOATOTOBKH OTBETA.

9. MeToanuyeckne peKOMEHIAIMY /ISl MPenoJaBaTesiei 0 OpraHu3anuy BOCIUTATEIbHOI
padoThI ¢ 00y4YAOIUMHUCS

MeTtoauueckoe oOecredeHne mporecca BOCIUTAHUS OO0YyYalOUIMXCS BBICTYIAET OJHUM U3
onpenenstomux  (akTOpoB  BBICOKOIO  KadecTBa oOpas3oBanus. IlpenonmaBatens By3a,
JEMOHCTPUPYST BBICOKMH MPOQPECCHOHAN3M, D3PYAMIMIO, YETKYI TPAKIAHCKYIO TO3ULUIO,
CaMOJUCLUIUINHY, TBOPUYECKMH IOAXOJX B PEIIEHUUM NpOo(EecCHOHATIBHBIX 3aJad, B XOJe
00pa30BaTeNbHOrO Mpoliecca cnocoocTByeT GOPMUPOBAHNIO FTAPMOHUYHOMN JINYHOCTH.

[Ipu peann3anuy AUCHUIUIMHBI [TPENOABATENb MOXKET UCIOJIb30BATh CIEAYIOIINE METOMBI
BOCITUTATEIHHOM PaOOTHI:

- MeToAbl (HOPMUPOBAHKS CO3HAHUS JIMYHOCTH (Oeceqa, MUCITYT, BHYIIEHWE, HHCTPYKTAK,
KOHTPOJIb, OOBICHEHUE, TPUMEP, CAMOKOHTPOJIb, PACCKa3, COBET, YOCKIECHUE U JIP.);

- METOJIbl OpraHW3allMH JEITCIHHOCTH W (POpPMUpOBAHHUS ONBITA TOBEICHHS (3a7aHUE,
OOIIIECTBEHHOE MHEHHE, MeAarorndeckoe TpeOoBaHUE, TMOPYUYCHHE, MPHUYYCHHE, CO3TaHHE
BOCTIMTHIBAIONINX CUTYaIllUW, TPEHUHT, YIIPAXHEHHE, U JIP.);

- METOABl MOTHBAIIMH ACSITEILHOCTA U MOBeJAeHUS (000peHHE, MOOMIPEHUE COIUATBHON
aKTUBHOCTH, TIOpUIIAHME, CO3J]aHUE CHUTyallMi  yclexa, CO3/laHue CUTyalud s
AMOIMOHAILHO-HPABCTBEHHBIX MIEPE)KUBAHUN, CODEBHOBAHUE U JIP.)

[Ipn peanuzanuu JUCIUIUIMHBI TMPENOJABATENb JODKEH YUYUTHIBATH  CJEAYIOIINE
HAIPaBJICHUS BOCTIUTATEIIBHON JIESTEIIHHOCTH:

I padsicoanckoe u nampuomuueckoe 0ChumaHue:



- popmHpoBaHKE Y 00YHAIOIINXCA [IETOCTHOTO MUPOBO33PEHUS, POCCHICKON UICHTUYHOCTH,
YBAXEHUSI K CBOEH CeMbe, OOIIECTBY, TOCYNapCTBY, MPHUHSATHIM B CEMbe H OOIIECTBE
JyXOBHO-HPABCTBEHHBIM U COITMOKYJIBTYPHBIM IIEHHOCTSIM, K HAITMOHAJIIbHOMY, KYJIbTYpHOMY U
HCTOPHUYECKOMY HACIIEUI0, (OPMHUPOBAHNE CTPEMIICHHSI K €r0 COXPAHECHUIO U Pa3BUTHIO;

- popMUpOBaHUE Y OOYYAIONMIUXCS AKTUBHOW TPaKJAaHCKOW TO3WIIMH, OCHOBAaHHOW Ha
TPaIUIIMOHHBIX KYJIbTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX POCCHMCKOTO OOIIEeCTBA, IS
MOBBIIICHUS] CIIOCOOHOCTH OTBETCTBEHHO PEaJU30BBIBATH CBOM KOHCTHUTYIIMOHHBIC IIpaBa M
00513aHHOCTH;

- pa3BUTHE TIPAaBOBOM MW TOJUTUYECKOW KYJIbTYypbl OOyYalolmuxcs, pacliupeHue
KOHCTPYKTHUBHOTO YUaCTHs B IPUHITHH PEIICHH, 3aTPAaruBaIONINX UX MpaBa U HHTEPECH], B TOM
qHUClie B PA3IMYHBIX (popMax caMOOpraHU3aIMK, CaMOYTMpaBIICHUS, OOIECTBEHHO-3HAYNMOMN
TeSITETLHOCTH;

- popMUpOBaHUE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAaHOBOK JIMYHOCTH,
MO3BOJISIONINX MPOTUBOCTOSTh SKCTPEMH3MY, KCEHOPOOUH, TUCKPUMHUHAIIAN IO COIUATBHBIM,
PENUTHO3HBIM, PacoBBIM, HAITMOHATBHBIM MpU3HaKaM, MEXITHUICCKOM u
MEXKOH()ECCHOHATBLHON HETEPITUMOCTH, IPYTUM HETaTUBHBIM COITMAIBHBIM SIBIICHUSIM.

JlyxoeHo-npascmeennoe socnumatue:

- BOCIIUTAaHWE YYyBCTBA JOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIMBOCTH, YBAKCHHS K
POJIUTENISIM, YUUTEIISIM, JIFOASIM CTapIero MOKOJICHHUS;

- popMUpOBaHUE TPUHIIUAIIOB KOJUICKTMBU3MA U COJHMAAPHOCTH, AyXa MHJIOCEPIUS U
COCTpaJiaHusl, MPUBBIUKHU 3a00TUTHCS O JIFO/ISIX, HAXOISIIUXCS B TPYIHOM KU3ZHECHHOW CUTYAITNH;

- opMUpOBaHUE CONMMIAPHOCTH U YyBCTBA CONUATBLHON OTBETCTBEHHOCTH 10 OTHOIIICHUIO
K JIIOOSM C OTPAHWYCHHBIMA BO3MOXKHOCTSIMU 3JI0POBBS, TPEOJOJICHUE TCHXOJIOTHICCKUX
0apbepOoB IO OTHOIICHUIO K JTFOSM C OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMU;

- opMUpOBaHUE AYMOIIMOHATIEHO HACKIIIIEHHOTO W TyXOBHO BO3BBIIICHHOT'O OTHOIIICHHSI K
MUPY, CIIOCOOHOCTH U YMEHHSI TIEPEIaBaTh APYTHM CBOM AICTETUICCKUH OTIBIT.

Kynvsmypno-npoceemumenvckoe gocnumanue:

- popMHUpOBaHUE YBAKEHUS K KYJIbTYPHBIM IICHHOCTSM POJTHOTO TOpoa, Kpas, CTPaHbI,

- popMHpOBaHHUE ICTETUUCCKON KaPTHHBI MUPA;

- OBBIIIICHHUE ITO3HABATCIIBHONW aKTUBHOCTH O0YYaIOITUXCA.

Hayuno-obpazoseamenvroe socnumanue:

- hopMupoBaHUe y 00yUaIOIIHMXCsI HAYYHOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHUS TIOJTy9aTh 3HAHNUS;

- popMupOBaHWE HABBHIKOB aHalM3a © CHHTE3a WHMOpMAIMU, B TOM YHCIE B
npodecCUOHAIBHOM 001acTH.
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3.1 ]16.04.2024 | CTpykTypy  IHCIUILINHEI H.A. C.0.
YUTaTh B HOBOM penakiuu | Yuuuposa "anmonenko
(cMm. HIDKE)
2
3
3.1. CTpykTypa Q¥ CHUILITHHBI
Jlnst ouHo# hopMBI OOyUEHHUS
By yueOHOM paboThI Bcero | Bcero Cewmectp(b1)
3E 4acoB 4 5
OBILIAS TPYJOEMKOCTb JUCLMITIMHBI 9 324 4 5
KOHTAKTHA S PABOTA* 160 76 84
AYIUTOPHAS PABOTA 140 66 74
Jlexkuu 68 34 34
[TpakTrueckue (CeMUHAPCKUE) 3aHITHSI 40 16 24
JlaGopatopHbie pabOThI 32 16 16
CAMOCTOSITEJILHASI PABOTA 112 42 60
OBYYAIOIIET'OCAH
[TpopaboTka yueOHOTO MaTepHaia 12 5 7
KypcoBoii mpoexr
KypcoBas pabota
IToaroroBka K MpoOMeKyTOUYHOW aTTeCTALIMU 72 36 36
[TpomexyTOUHas aTTECTaIIHS: 3 3
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Ilpunosicenue k paboueti npocpamme

OUCYUNTIUHDL
P JF MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINA
[ rﬂ ‘:—l] DenepajbHOE roCyIapcTBEHHOE 010/1:KeTHOE 00pa3oBaTebHOE
.::-:-__-__-_J_f_’i__-;r.-_if..- yupe:kaeHne BbIcIIero 06pa3oBanus
Ky «KA3BAHCKHM FOCY)IAPCTBEHHBIfI SHEPTETUYECKWA YHUBEPCUTET»
(®PT'BOY BO «KI'2Y»)

OHEHOYHBIE MATEPHUAJIBI
0 U CIUIIJINHE
TexHuueckast TEpMOJIMHAMUKA

CriennanbHOCTb: 14.05.02 ATOMHBIE CTaHIIMU: IPOCKTUPOBAHUE, HKCILTyaTalUs U
WHXHHUPUHT

Kpanmuduxarms CHEUATUCT

r. Kazans, 2021



OueHoYHbIE MaTepHallbl MO TUCHUILUIMHE «TexHu4Yeckass TepMOAMHAMUKAY» - KOMIUIEKT
KOHTPOJIbHO-U3MEPUTEIIBHBIX MATEPUAIIOB, NPEAHA3HAYCHHBIX IS OLIEHUBAHHS PE3YJIbTATOB
oOy4eHHs Ha COOTBETCTBUE MHIUKATOPAM JTOCTHKEHUS KOMITeTeHIIUU(i):

OIIK-1 CnocoGeH ucmnosib30BaTh 0a30BbIE 3HAHUS €CTECTBEHHOHAYUYHBIX JUCIUIUIUH B
npo(ecCUOHANBbHON  JEeATENbHOCTH, TPUMEHATh METOJbl MAaTEeMaTUYeCKOro aHalm3a |
MOJIETUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEOBAHUS

OueHuBaHue pe3ybTaTOB OOYUYEHMS MO AUCHUILIMHE OCYIIECTBIISIETCS B paMKax
TEKYIIIET0 KOHTPOJISI yCIIeBaEMOCTH, IPOBOIUMOTO 1o 6auibHO-pedTuHroBou cucreme (bPC), u
MIPOMEKYTOUHOM aTTEeCTalLIUU.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH OOECTIeUNBAET OLIEHUBAHUE MpoIecca OOyUEeHHs 110
muciuiuinge. [Ipu TekyieM KOHTPOJIE YCIIeBaeMOCTH UCIOJIb3YIOTCS CIIEIYIONINE OIEHOYHbIE
Cpe/aCTBa: 3alIuTa JabopaTopHO paboTHI, peleHue 3aaa4, Tect (moodle) , sk3aMeH.

[IpomexxyTouHast arTecTanys HMEET I1EJIbI0 ONpPEeeNUTh YPOBEHb JOCTHKECHUS
3alUIAHUPOBAHHBIX Ppe3yJbTaTOB 0O0yueHuss mno auciuiuimHe 3a 4,5 cemectpol. Dopma
MIPOMEKYTOUHOM aTTECTAIIMU K3aMEH.

OueHouHble MaTepuasabl BKIIOYAIOT 3aJlaHus IS MPOBEICHUS] TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH Y MTPOMEKYTOUHOM aTTeCTalluu 00y4aromuxcsi, pa3paboTaHHbIE B COOTBETCTBUU
¢ pabouelt mporpaMMoOM TUCITUTUTUHBI.

1. TexHosornyeckasi Kapra

Cemectp 4
YpOoBEeHb OCBOCHUS AUCIUILITUHBI, OBl
Howmep HaunmenoBa Kon
HEYJOB-HO | yJIOB-HO XOPOIIO OTJIMYHO
paznena/ B CPC HHE UHJIIKATOpa
TEMBI OLIGHOYHOTO | JOCTHXKEHHS | HE 3aYTE€HO 3a4TCHO
JUCTIATUTH CpeICTBa |KOMIIETEHIIHIA HIDKE
HEBI HU3KUI CpEIHETO CpEeIHUN | BBICOKUI
Tekymii KOHTPOJIb YCIIEBAEMOCTH
IToxaroroBka,
opopmiieHHe U MK-1.1
1 3anmTa JIP o 2 MeHee 3 3-4 4-5 5-6
OIIK-1.12
JlaboparopHas
pabora Nel
IloaroroBka,
oopmieHue u )
4 3aImTa JIP OIR-1.1, MeHee 3 3-4 4-5 5-6
OIIK-1.12
JIaboparopHas
pabora Ne2
IToxroroBka,
odopmIIeHHE 1 )
6 3ammra JIP OIK-1.1, MeHee 3 3-4 4-5 5-6
OIIK-1.12
JlaGopatopHas
pabora Ne3




IToxroroBka,
o(opMIIeHHE U 3aIl1UTa OIIK-1.1,
JlaboparopHast paboTa P OIlIK-1.12 MeHee 3 3-4 4-3 >-6
Ne4
IToaroroska k
TECTHUPOBAHUIO 10 OIIK-1.1, i i i
paszeny «Bropoy 3akoH Teer OIlK-1.12 Menee 3 3-4 4-5 3-6
TEPMOTUHAMUKI
[Toaroroska k
TECTUPOBAHUIO i
«uddepenmansusie Tect 81%1((_11 11 é MeHee 3 3-4 4-5 5-6
ypaBHEHUS '
TEPMOIUHAMHUKIY
3amaun I
CaMOCTOSTEIBHOTO
PELICHHUS 110 pa3aeiy OIIK-1.1, i i i
«TepmoauHamuueckas P3 OIIK-1.12 menee 3 3-4 4-5 >-6
CUCTEeMa U ee
COCTOSTHUSD)
3amaun I
CaMOCTOSITEILHOTO
pelIeHus 10 pa3aeny OIK-1.1
«IHepreTHIecKue P3 OnK-1.12 |  Menee3 3-4 4-5 5-6
XapaKTEPUCTHKH '
TEPMOINHAMHYECKUX
CUCTEM»
3anauu JuIst
CaMOCTOSATEJILHOTO
pelleHus 1o pasaeny P3 811&1115__11 11 J|  menee3 3-4 4-5 5-6
«TepmoanHamuueckre '
MPOIECCHI U 3aKOHBDY
3agaun s
CaMOCTOSTEILHOTO
peleHus o pasaeny P3 OOngfill; MeHee 3 3-4 4-5 5-6
«PeanpHbie ra3bl U '
napb»
TectupoBanue MeHee 5 5-6 6-7 bonee 7
Bcero 6aiioB Menee 35 35-46 46-57 57-60
IIpomexyTouHas aTTecTamms
3afaHus OIIK-1.1,
DK3aMeH k ssamenry | OITK-1.12 Mmenee 20 20-23 24-27 28 -40
Bcero 6ayuioB]  Memnee 55 55-69 70-84 85-100




Cemectp 5

YpOBEeHb OCBOCHUS AUCIUILTNHBI, OaJITBI
Howmep Hanmenosa Kon
HEYJIOB-HO | YJIOB-HO XOpOLLO OTJIUYHO
paznena/ B CPC HUE WHIUKATOpa
TEMBI A OIICHOYHOTO | TOCTHKEHUS | HE 3a4TCHO 3a4TEHO
JUCIUTUIN cpelncTBa | KOMIIETEHIUI HIDKE
HEL HU3KUI CpeIHUN | BBICOKUI
CPEIHETO
Tekynuii KOHTPOJIb yCIIEBAEMOCTH
IlogroroBka,
odopMIIEHHE U 3a1TUTa OIIK-1.1, B
2 Jlaboparopnas pabota P OINK-1.12 | MeHe® 3 3-4 4-5 4-3
Ne5
IToaroroBka,
odopMIICHHE 1 3alTUTa OIIK-1.1, 3
3 Jla6opaTopHas paboTa P OIK-1.12 | ™MeHee3 3-4 4-5 4-3
Ne6
IToxroroBka,
o(opMIICHHE U 3aIlUTa OIIK-1.1, i B
! JlabopaTtopHnas pabota P OMNK-1.12 | MEHe® 3 3-4 4-5 4-3
Ne7
IlogroroBka,
odopMIIEHHE U 3alUTa OIIK-1.1, B
8 JlaGopatopHas pabota P OINK-1.12 | Me7¢° 3 3-4 4-5 4-3
Ne8
3amaun i
CaMOCTOSTEILHOTO OIIK-1.1,
! peleHus 110 pasaeny P3 OIK-1.12 | Meuee3 3-4 4-3 4-3
«Teuenne razon»
3anaun uist
CaMOCTOSITEIHHOTO
3 peLIeHus 110 pa3aeny P3 (())11;[11{<_-11 11 é MeHee 3 3-4 4-5 4-5
«OCHOBHBIE TIPOIIECCHI B )
KOMIIPECCOPAX»
3agauu uist
CaMOCTOSITETHHOTO
4 L lmenes Aonramemel: P3 OIIK-1.1, MmeHee 3 3-4 4-5 4-5
«Ilukiel nBUTaTeNnen OIK-1.12
BHYTPEHHETO CTOPAHUS
U Ta30TypOMHHBIX
YCTaHOBOK»
3amaun i
CaMOCTOSITEIBHOTO
peuieHus 1o pa3aeiy OIIK-1.1, i i B
5 Kb P3 O@K-1.12 | MeHee 3 3-4 4-5 4-5
napoTypOMHHBIX
YCTaHOBOK»




3amaun i
CaMOCTOSTEIBLHOTO
7 pelIeHNs 10 pa3/eny P3 OHK-L1, 1 enee 3 3-4 4-5 4-5
OIlK-1.12
«IIMKJIBI XOJIOIUITBHBIX
YCTaHOBOK)
IloaroroBka K OIIK-1.1,
2 TECTUPOBAHUIO Tecr OIIK-1.12 Menee 3 3-4 4-5 4-3
ITonroroBka OIIK-1.1,
6,8 TeCTHPOBAHMUIO Tect OIK-1.12 Mesnee 5 3-6 6-7 Bomee 7
Bcero 6amios Menee 35 35-46 46-57 57-60
ITpomesxkyTouHas aTTecTanus
3afaHus OIIK-1.1,
2 JK3aMeH K SK3aMeHY OIK-1.12 menee 20 20-23 24-27 28 -40
Bcero 0amnos| Memnee 55 55-69 70-84 85-100

2. IlepeyeHb OLICHOYHBIX CPEIACTB
Kpatkas xapakTepucTrKa OLIEHOYHBIX CPEACTB, UCIIOJIb3YEMBIX IIPU TEKYIIEM KOHTPOJIE
YCIIEBAEMOCTH U TIPOMEKYTOYHOM aTTeCcTallui 00Yy4aromerocs no AUCIUILUINHE:

HanmenoBanue
OLIEHOYHOTO Kpartkas xapakreprcTuka OEHOYHOTO CPEJICTBA OneHo4HbIE MaTEpUAIIBI
CpeacTBa

JlabopaTopHas pabota BBIIIOIHAETCS COTIJIacHO
MeToauueckiM yKa3aHHUsIM O BBITIOJHEHUH J1aOopaTOpHOU

3amuTa § paboThl, BBUIAHHBIM IIPENONABaTeNeM Ha 3aHATHH. Oruer 3a7AHMS K TAG0PATOPHBIM

nabopatopHoi paboTsl|no nabopatopHoit pabote ohopMIISETCS HHIWBUIYAITBHO 260TaM

(JIP) KOKJBIM  CTYACHTOM, BBIMOJHUBIIMM  HEOOXOAUMBbIE P

OKCIICPHUMCHTBI. Otuyer AOJIKCH COACPIKATh BCC ITYHKTBI
NpEACTAaBJICHHBIC B MCTOANMYCCKOM YKa3aHUHN

Pemenue 3anau (P3)

pemCHUC 3a1a4 IO MOAYJIHO 110 BapUaHTaM

Ha0op 3a/1a4 M0 KKIOMY

MOAYJIO € pa3JINYHbIMHA
HadaJIbHbIMH JaHHBIMHA

tect u3 200 Bonpocos

Tect (Moodle) (Tect) |Tect u3 200 BOIPOCOB pa3IMdHOM CI0KHOCTH .
Pa3IUYHON CIOKHOCTH
YcrHbIi onpoc.
DK3aMeHalMOHHbIE
Ok3ameH (J) DK3aMeH MTPOBOAUTCS 110 TEOPETUIECKOMY MaTepuany 4 u 5 SYICTEL

CEMECTPOB

3. OneHoOYHbIC MaTepHAJIbl TEKYILIEI0 KOHTPOJISI yCIIEBAeMOCTH 00y4al0HXCS

HaumenoBanue [3ammra mabopatopHoii paboTh

OIICHOYHOTIO

cpeacTBa Pemenue 3amau

Tect




[IpencraBnenue u
CoJIepKaHue
OIICHOYHBIX
MaTepHuagoB

[TpuMmepHBIE KOHTPOIBHBIE BOMPOCHI K JIA00OpaTOpHOIi pabore:

1. IlosicHuTE CXE€My yCTaHOBKH, Ha3BaHUE U HA3HAYECHUE Y3II0B.

2. Ilomymaiite, Kakue 3aMepbl IENAOTCS B SKCIIepUMEHTaX. Kakyie BeMUHBI BBIYUCIISIOTCS.

3. OOBsICHUTE, YTO 03HAYAET TEPMUH «HEC)KUMAEMast KUIKOCTDY.

4. OOBsICHUTE, YTO O3HAYAET TEPMHUH KHEBSI3Kas JKUIKOCTHY.

5. 3anummte uHTErpas bepHyImu 171 HEBS3KOM KUAKOCTH. KaKoBBI YCIIOBHS €0 MTPUMEHUMOCTH.
6. JlaiiTe onpeienieHNe TMHUN TOKa, TPYOKH TOKa.

7. Ilpoananu3upyiite, Kak MposBISIET ce0sl BA3KOCTh BO3/IyXa, TEKYIIETo B TpyOe.

8. O0bACHUTE NIPUYNHBI AICHUS AABICHUS Ha UIMHIPUIECKUX M KOHUIECKHUX Y4acTKaX TPYOBbI.

9. HazoBuTe BO3MOKHBIC TPUIMHBI HEMOHOTOHHOCTH KPHBOH p(X).

10. OuenuTe pacxoa B OAHOM U3 PEKUMOB B KI/MHUH.

11. Beuucnute, KaK U3MEHUTCS CPEAHSS CKOPOCTh IIOTOKA B TPYyOe, €CIIN €€ TUaMeTp. YBEJINYUTh
(yMeHbIITH) B 2 — 3 paza.

12. I[lomgymaiirte, CyIecTByeT JI1 TpsiMasi CBA3b MEXITy MACCOBBIM F 0OBEMHBIM PAaCXO/IaMH.

13. Ilepeuncnure, B3aUMOIIpEBpallleHNe KaKUX BUIOB 3HEPTUH YUUTHIBAET ypaBHeHUe bepHymim

JUIA HEC)KMMAaEeMOit KHUJIKOCTH.

ITpumepHbie 3a1auu:

1. Mo Tpy6onposoay auamerpoM 270x10 MM nepekaumsaeTcs Boja ¢ pacxogom 150 m3
/4ac. OnpefennTb CKOPOCTb BOAbI B TPYOE N pEXUM €€ ABMKEHUS.
2. BeHson ¢ pacxopom 200 T/4ac n cpegHelt Temnepatype 40°C nocTynaet B TPYGHbIN Ny4OK

OJIHOXOJOBOr0 KOXYXOTpybyaTtoro TenaoobMeHHWKa, cocTosuwero uM3 717 Tpyb6 AnamMeTpom
dx6=20x2 MM. OnpeaennTb CKOPOCTb 6GeH30/1a B TPYHax TPYOHOro nyyKa u PeXXUM ero ABUxKeHUs
B HUX.

3. Ha Tpy6onpoBoae umeetca nepexof, ¢ guamMerpa 50 MM Ha guametp 100 MM (gmametpsbl
BHYTpeHHMe). Mo Tpy6ornpoBoay ABMXKETCA BOAa, MMetowas Temnepatypy 20°C. E€ ckopocTb B
Y3KOM ceveHun 1,5 M/c.

Onpepenntb: 1. 06bEMHbIA M MACCOBbIM pacxobl BOAbI;

2. CKOPOCTb BOApbl B LUMPOKOM CEYEHUN;

3. PeXX1UMbl TEYEHUS B Y3KOM U LUIMPOKOM CEYEHMUSAX.

4. A30T ¢ pacxogoM 6400 M3/yac (npu H.y.) MoAaETcs B TPYBHbIA My4YOK OJHOXO[0BOr0O
KOXYXOTpybuaToro TenjioobmMeHHuKa. AbconoTHoe JasneHue rasa 3 kfc/cm? . TeMnepatypa Ha
BXoZie B TPYOHbIN ny4yok 120°C, Ha Bbixoge 30°C. Yucno Tpy6 B annapate 379 WrT., UX AMaMeTp
16x1.5 MM. Onpegenntb: 1. CKOPOCTb a30Ta Ha BXOAe B TPYOHbIN NYYOK U Ha BbIXOAE M3 HEro; 2.
pPeXUM ABUXKEHMS a30Ta Ha BXOAE U Ha BbIXOAe.

5. Tpyba auametpom 200x10 MM nepexoaut B Tpyby amametrpoM 50x5 MM, nocne 4yero
noaHuUMaeTcs BBepx Ha 20 M. B HU)KHEM U BEPXHEM CEYEHUSX TPYObl YCTaHOBAEHBI MAHOMETPBI.
HUXHMIN MaHOMETp MnokKasbiBaeT gaBneHne p,;=5 klc/cm2 . Mo TpybonpoBoay nepeKkaymBaercs
Boja ¢ pacxogoM 55 m3/yac u Temnepatyport 40°C. OnpefennTb MOKa3aHUS BEPXHEro
MaHoMeTpa. Hannumem cmn BA3KOCTM NpeHebpeysb.

6. Mo Tpybonposoay anvHon 15 kM n guametpom 100xX5 MM nepekaumBaeTcsi 6€H30/ C
pacxogoM 10 T/4ac npu cpeaHen Temnepatype 20°C. CTeHKu TpybonpoBoga rnagKue.
MaHOMeTp, YCTaHOBNEHHbIA B Ha4yase, MOKasbiBaeT gaBseHune 5 at. Onpenenntb MoKasaHue
MaHOMeTpa, YCTAaHOB/IEHHOTO B KOHLLEe TpybornpoBoaa.

[Ipumeps! TECTOBBIX 3a/IaHUIL:

1. K TepMOTMHAMUYECKUM XapaKTEPUCTUKAM COCTOSHHS HJICATBHOTO r'a3a OTHOCSATCS
| 00beMm, AaBleHrE U MOJISIpHAst Macca
JIaBJIEHUE U Macca
TemIeparypa, 00beM, JaBIcHHE
TemIeparypa, oo0bem, Macca
2. I110THOCTB - 3TO OTHOILICHHE




Macchl K 00beMy

o0Bema kK Macce

JIaBJICHUS K TeMIIepaType

TeMIlepaTypsl K Macce

3. YpaBHEHHUE COCTOSHUS JUTS HACATHHOTO I'a3a 3aIUCHIBACTCS B BHIC
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4. CuMBOJI R B ypaBHEHHMHM COCTOSHUS pv @ RT uIeanbHBLIX ra30B 03HAYaET
JIaBJICHUE
TeMIeparypy
00BeM
yAeTbHBIH 00BeM
YHHUBEPCAIbHYIO Fa30BYIO MOCTOSIHHYTO
YAETbHYIO Ta30BYIO0 TOCTOSIHHYIO
5. TermmoeMKOCTh, OTHECEHHAS K €ANHHIIE 00bEMA BEILIECTBA
MOJIbHAS
oO0beMHas
n3o0apHas
W30XOpHAas
6. ©opmyna Maiiepa 3amiCbIBAaeTCS B BUIC
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7. BHyTpeHH:s SHEPTHsI MOHETHI YBETMUHBAETCS, €CIIU €€
HarpeTh
3aCTaBUTh JBUTAThLCS HA OOJIBIICH CKOPOCTHIO
OITyCTUTH K IIOBEPXHOCTH 3eMIIH
OIIyCTUTH B BOJY TOMH XK€ TeMIIEepaTypbl
8. Y nenbHblii 06beM KucIoposa npu nasienuu 4 MITa u remneparype 300°C pasen

0,0372 M /xr
0,0011 M /xr
0,0195M> /kr

0,0006M> /kr
9. Ilpouecc, s KOTOPOro NMEPBBIA 3aKOH TEPMOJUHAMUKH uMmeeT Bua: dU @ pdV @ Q,
HAa3bIBAIOT

aabaTHBIM

N300apHBIM

HU30TePMUIECKUM

H30XOPHBIM
10. Ha pucyHke n3o0pakeH




Bk 4

M30XOPHBIN TIpoIiecc
n300apHBIH Mpoiece
M30TepPMUYECKHI MPOIIECC
anmabaTHBIHN MPoIIecc

g R

Kpurepun oneHkn
U IIKaJIa
OLICHUBaHUS

B Oaitax

3amuTa JrabopaTopHOU pabOTHI IO CyMMe 0aJUTOB BBICOKUI ypoBeHB 16-20 6ayios,
cpennuii ypoBeHb 12-16 6amnoB, Huxke cpennero 8-12 6amna, HU3KUN — MeHee § 0aioB

Pemenwe 3a1a4 o cymme 0ajuioB BRICOKUH ypoBeHb 15-20 6auioB, CpeiHUN YPOBCHb
10-156ammoB, Huxke cpennero 5-10 6anna, HU3KUN — MEHEe 5 OaJTOB

Tect no cymme 6aioB BbICOKH ypoBeHb 15-20 6aios, cpeanuil yposens 10-156am10B,
Huxe cpeanero 5-10 Ganna, HU3KUN — MeHee 5 6allIoB

4. OHeHO‘lele MaTepHuabl IIpOME)KyTO‘IHOﬁ arTreCcranmmn

HaumenoBanue
OIICHOYHOI'0
cpeicTBa

DK3aMeH

[IpencraBnenue u
COJIepIKaHue
OLICHOYHBIX
MaTepHuaoB

KA3AHCKMI T'OCYJTAPCTBEHHbBIV SHEPTETUYECKI YHUBEPCUTET
WHCTUTYT TEMIOAHEPTETHKU
Kadenpa TOT
JuctmiuimHa « TexHudeckast TepMOAMHAMHKA)

buner Ne 1
1.IlepBblii 3aKOH TEPMOAVHAMUKH.
2.OHTponus
3. 3anaya.
YT1BEpxaaro:
3aB.xkadenpoir TOT

« »

A.B. JImMutpues
202 T

KA3AHCKUU T'OCYIAPCTBEHHBIN DHEPTETUYECKUIM YHUBEPCUTET
I/IHCTI/ITYT TCHJ‘IOBHepFeTI/IKI/I
Kadenpa TOT
Hucuumnza « TexHudeckast TepMOANHAMUKA)




buser Ne 2

1.ITomuTponHslil mponecc.

2. YpaBHEHHE COCTOSIHUS PEATbHOTO Ta3a.

3. 3agauda.

YT1Bepxkaaro:

3aB.kadenpoit TOT A.B. [Imutpues
« » 202 r.

KA3AHCKMI T'OCYJIAPCTBEHHbBIN SHEPTETUYECKUI YHUBEPCUTET
WMHCTUTYT TEIIOAHEPTETHKU
Kadenpa TOT
JuctumnuHa « TexHudeckas TepMOAMHAMUKAY)

buiter Ne 4
1. AnnabGaTHbIi Tporiecc.

2.Ts nuarpamma.

3. 3amaua.

YT1Bepxkaaro:

3aB.kadeapoit TOT A.B. Imutpues
« » 202 r.

KA3AHCKUN T'OCYIAPCTBEHHBIN DHEPTETUYECKWUI YHUBEPCUTET
I/IHCTI/ITYT T€HH03HepF€TI/IKI/I
Kadenpa TOT
Hucuumnnza « TexHudeckast TepMOAMHAMUKA

bunet Ne 7

1.OHTpomnus.
2.1lukn Penkuna.
3. 3amava.
Y1Bepxkaato:

3aB.xadenpoit TOT A.B. JImutpues
« » 202 r.

KA3AHCKUU TOCYJAPCTBEHHbBIN SHEPTETUYECKUI YHUBEPCUTET
I/IHCTI/ITYT TCIIOOHCPICTUKHU
Kadenpa TOT
Z[I/ICHI/IHJ'II/IHa <<TCXHI/I‘IGCK8.$I TepMO,Z[I/IHaMI/IKa»

buser Ne 9

1. IpoccennpoBaHue.

2.1Muxn Tpunkiepa.

3. 3agaua.
YTBepxkaaro:

3aB.kadenpoit TOT A.B. JImutpues
« » 202 r.

Kpurepuu onenku
Y IIKajia
OLICHUBaHUS

CyMMa TeKyIiero KOHTPOJIsl U MPOMEXKYTOYHOM aTTecTanuu 55-69 6anon
—yIOBIETBOPHUTENBHO, 70-84 Gamta — xoporo, 85-100 6amioB — OTIAUIHO

B Oajutax
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