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Conep:xanue

[lepeuenp KOMIIETEHIIMI C yKa3aHHEM 3TaloB UX (HOPMHUPOBAHHS B
niporiecce ocBoeHUst OITOIT ...... ...,
OnucaHue mnokaszaTenel M KpUTEpPUEB OLICHMBAaHWA KOMIIETEHIMH Ha
Pa3IMYHBIX dTanax ux (OPMHUPOBAHUS, ONMCAHUE IIKAJI OLIEHUBAHHUS ...

TunoBble KOHTPOJIBHBIE 3aJJaHUSl WM UHBbIE MaTepuasbl, HEOOXOAUMbIE
JUI OLEHKU 3HAHWM, yMEHUH, HaBBIKOB U (WJIM) ONbITA AESTEIBHOCTH,
XapaKTEepU3yIOIIMUX ATanbl (OPMUPOBAHUS KOMIIETEHIIMM B Ipolecce
OCBOEHUS 00PA30BATEIBHOMN IPOTPAMMBDBI...ce v eneeeneenneeneennennenneennen

Meronnueckue Marepuaisl, ONPEAEISIONINE MPOLEAYPhl OLCHUBAHUS
3HaHWW, YMEHUW, HaABBIKOB M (WIM) ONbITa JESTEIBHOCTH,
XapaKTEPU3YIOIMINUX 3TAMBI UX (POPMUPOBAHHUS .« ..eenveneennennennaennennnn.



1. IlepeyeHb KOMIIETEHUHH ¢ YKa3aHUEM ITanoB ux GopMUpoOBaHUs B
npouecce ocsoenusi OITOII

B pesynprare  m3yuyeHus = aucuuIUiMHBL  «TeriomaccooOMeHHOe
o0opyaoBaHuE TpeanpusiTuit» odyvatomuecs, B coorBerctBun ¢ ®I'OC BO mo
HanpaBiaeHuto noaroroBku  13.03.01 — TemmosHepreTka W TEIUIOTEXHUKA,
YTBEP>KJIEHHOIO TMpUKa3oM MuHHUCTepcTBa 00Opa3oBaHuss W Hayku PO or
28.02.2018 1. Ne 143, dopmupyroT cienyronme KOMIETSHIIMH, YKa3aHHBIC B
Tabnure 1.

Tabmuma 1
dopMupoOBaHHE KOMIIETEHIMI B Ipoecce U3y4eHUs JUCHUIIMHBI
«TenomaccooOMeHHOE 000pyT10BaAHHE NPEANPUITHIN
Kommerenmusa Nuaukaropel DraIsl Bunnl O1ieHOYHBIE
Kon | HaumenoBanue JOCTHKEHUSA dbopMupoBaHus | 3aHATUN AJIs cpeacTBa s
KOMITETCHITH I KOMIIETCHIINKA B | (hOpMHPOBaH OILICHKU YPOBHS
rpoiiecce us c(hOpMUPOBAHHOCTH
ocsoeuuda OIIOII | kommereHI KOMIIETEHIINU
(cemectp) u
1 2 3 4 5) 6
[IK-1 | crocoOHOCTBIO [1K-1.1 VyactByer 6 JIEKIUU TUIIOBOM pacyer
Y4acCcTBOBAaTh B | B c60pe 1 aHaJInu3e IIPAKTUYECKHA Ha60paT0pHa;[
HCXOAHBIX HpoeKTHPOBagH’I 7a00PaTOPHEI | CAMOCTOSATENbHAS
HHBIX A | TCIINIOM MCH
s1a JUIA | TCTLIOMAccoobMe € 3aHATHS paboTta
HPOSKTUPOBAHUS | Or0 000PYAOBaHHUS
MIPOMEKYTOUHAS
SHEProoOBEKTOB | U €T0 DJIEMEHTOB B
U HUX JJIEMCHTOB | COOTBETCTBHUU C arTecTaluni
B COOTBETCTBUH C | HOPMATHBHOI
HOPMAaTUBHOU JIOKyMEHTauuen
JIOKyMEHTaluen
I[IK-5 | cnocoGHOCTEIO IIK-5.2 6 JIEKIIUHU TUIIOBOM pacuer
MPOBOANUTH Ipoekrupyer NPAaKTUYECKH | JJabopaTopHas
pacueTsl 0 | TEIIOMaccooOMeH e 3aHITHS pa6ota
THIIOBBIM Hoe oGopyioBare 1abopaTOPHbI | CAMOCTOSATENbHASL
METOAHNKaM, B COOTBETCTBHHU C
JIHKAM, € 3aHATHA pabora
IIPOCKTHUPOBATH TEXHUYCCKHUM
MMPOMEXKYTOTHAS
TEXHOJIOTUYECKO | 3aaHHEM
aTTecTalus

e obopynoBaHue
c
HCTIOIb30BaHHEM
CTaHIAPTHBIX
CpencTB
ABTOMATH3AIUH
MPOCKTHUPOBAHHSI
B COOTBETCTBHUHU C
TCXHUYCCKUM
3aJaHuEM

[Tpumeuanue:




Komnerenmus IIK-1 Taxxe dopmupyercs B XOie OCBOCHMS JUCIMILIUH:
Harneratenn u TEIIOBBIE JBHUraTeiad, OJIEKTPUYECKAas 4YacTb CTAaHUUNA H
IIOJICTAHLINM, DnexTpocHab)KeHue IIPEANPUATHUH, TexHonornyeckne
HPHEPrOHOCUTENN U CHUCTEMbI, TOIIMBOCHAOKEHHE M TOIUIMBHOE XO3SIMCTBO,
KorenpHple  yCTAaHOBKM M IapOTreHEpaTopbl, VICTOYHMKM M CHCTEMBI
TEIUIOCHAOKEHUST NpeAnpUaTuil, DHEProooOpyJOoBaHUE MOTPEOUTENEH TEIIOTHI,
Temnorexuuueckoe 000pyAOBaHKE NOTPeOUTENEN TEMIOThl, PUINKO-XUMHUECKUE
METO/bl BOJAOIOATOTOBKH B CHCTEMax »HeprooOecreuyeHus; Bomononroroka B
CHUCTeMax »JHeproodecrmeueHus, BBeaeHne B Malnylo 3Hepretuky, KMcropus
pPa3BUTHS HEPIeTUKU, TEHICHIMHN Pa3BUTUS COBPEMEHHOM SHEPIeTHKH, a TaK K€
B XOJI€ IPOXOXKJICHUS 03HAKOMHTEIIbHOM NMPAKTUKH, MPEAJIUILIIOMHON MPAKTHKU U
3allliTa BBITYCKHOM KBaNM(UKAMOHHOW pabOThl, BKJIOYas MOATOTOBKY K
IIPOLIEAYPE 3AIIMTHI U MPOLEAYPY 3AILUTBHI.

Komnerenmus I1K-5: Takxe dopmupyercs B XOJ€ OCBOEHHUS TUCIUILIMH:
HauepraTtenbHass reometpusa. HeTpaguinuoHnHble U BO300HOBISIEMblE MCTOYHUKHU
sHeprun, Harnerartenn u TENIoBbIE JBUTATENH, DJIEKTPUUYECKas 4acTh CTAHLIMNA U
IOJICTAHLINM, DnexTpocHab)KeHue IpEANPUATUH, TexHonornyeckne
HPHEPrOHOCUTENIM U CHCTEMbI, TOIMIMBOCHAOXKEHHE U TOIUIMBHOE XO3SHCTBO,
KoTenbHble ycTaHOBKM M HapOre€HepaTopbl, DHEProoOOpyA0BaHUE MOTPEeOUTENEH
TEIUIOThl, TeroTexHuyeckoe 000pyAoBaHUE MOTpeduTeneil temnorsl, dusnko-
XUMUYECKHE METOJIbl BOJOMOATOTOBKM B CHUCTEMax 3HEproodOecreyeHus,
BononoaroroBka B cucremax sHeprooOecneueHus, [IporpamMmmHbie NMpOAYyKTHI B
cucTteMax dHeproodecrneueHus, IIlporpamMmHble KOMIUIEKCHI B  CHUCTEMax
HHEProoOecreyeHus, a TaKk ke 3allMTa BbITYCKHON KBaIU(UKALIMOHHON paboTHI,
BKJIFOYAs MOJATOTOBKY K MPOLEAYPE 3aLUIUThI U MPOLIEAYPY 3aILUTHI.

2. Onucanue nmoka3areyied ¥ KPpUTEPUEB OLICHMBAHUS KOMIIETECHIIMI
HA Pa3/IMYHbIX ITanax ux (pOpMHUPOBaHUSI, ONMUCAHUE HIKAJ OLeHUBAHUS

Hepequb OIICHOYHBIX CPEIACTB

Tabnuna 2
Ne HaumenoBanue Kparkas xapakrepuctuka [IpeacraBneHue OlleHOYHOTO
/T | OIEHOYHOT'O CPEJICTBA OIIEHOYHOTO CPEJCTBA cpeacta B POC
1 TUIIOBOM pacuer CPEICTBO MPOBEPKH YMEHHI KOMIUIEKT 3aJaHui 110
IMPUMCHATH IMOJIYYCHHBIC BapuaHTaM

3HAHUS JUIS PEUICHUs 3a1a4
OINPEJCTICHHOTO  THUMa O
pa3ieny WO  HECKOJIbKUM
paszienam

2 nabopaTopHasi paboTa | CpeICTBO, HAIPaBJICHHOE HAa | JJAOOpAaTOpHBIE pabOTHI
U3ydeHHE MPAKTUIECKOTO
X072 TeX WJIM HHBIX
IPOLIECCOB, UCCIICA0OBAHUE
SIBJIEHUS B paMKaX 3aJaHHOU
TEMbI C IPUMEHEHHEM




METOJIOB, OCBOCHHBIX Ha
JIEKIMSIX, COTIOCTABJICHHUE
MOJIyYEHHBIX PE3yIbTaTOB C
TEOPETHUYECKUMU
KOHUEIIUSIMH,
OCYIIECTBIICHUE
MHTEPIIPETALMH MTOJTY4YEHHBIX
pe3ynbTaTOB, OLICHUBAHUE
MPUMEHUMOCTH MOJTYYESHHbIX
pEe3yIbTAaTOB Ha MPAKTUKE

3 pYOEKHBIN KOHTPOJIb | CPEJICTBO KOHTPOJIAA, | BOIPOCHI [10 TEMaM
MO3BOJIICT OLEHHUTH CTEMEHb | TUCIHUILINHBL:
BOCHIPUATHUSA y4eOHoro | - nepevyeHb BOIIPOCOB
MaTepuasa ® TMPOBOJUTCS | ISl yCTHOTO OIpoOca
JUIsL  OLEHKH pe3ysIbTaToB
W3YYCHUS pas3zenoB/TemMm
JUCIMILIINHBI
4 IPOMEKYTOUHAs CPEICTBO KOHTPOJIS, BOIIPOCHI IO TeMaM
aTTecTauus MO3BOJISIET OLIEHUTh CTENEHb | TUCLUILIIMHBL
BOCIIPHSTHS y4eOHOTO - nepeveHb BOIPOCOB
MaTepHaa JUCIHUITIIMHbI JUI yCTHOTO OIIpoca
- KOMIUIEKT PaCYeTHBIX
3aaHUuN
IIporpamMmMa oueHMBAHUS KOHTPOJMPYEMO#l JUCHUIJINHE
Tabnuna 3
Kon
KonTtponupyemsie .
Ne A KOHTPOJIUPYEMOit HaumenoBanue
/1 P KOMIIETSHITUH (HJIH OLIEHOYHOTO CPEACTBA
(TeMBbl AUCLUIUINHBI)
€€ YacTH)
1 2 3 4
1. | OcHOBHbIE MOHATHA U .
PyOexHbII KOHTPOJIB.
oTpeieNIeHusl.
IK-1 CamocrosiTenbHas padora.
Tenonocure, IIpomerxyTouHas arTecTanus
TennooOMeHHUKH. P YT '
2. | UccnenoBanue
KOXKYXOTpYOHOTO BOJIO-
BOJISTHOTO
8 [1K-5 JlaGoparopHas paboTa
TEMI000MEHHOTO
anmapara.
3. | PexynepaTtuBHbIe [1K-1 PyOexHbII KOHTPOJIB.
TETJI000MEHHUKH. CamocrosiTenpHas padora.
IIpomerxyTouHas aTTecTanus.
4. | Onpenencuue [1K-5 .
TumnoBoii pacuer.
TEMIIepaTypHOTro

Haropa B




Konx

Ne Konrposmpyeubie KOHTPOJINPYEMOHU HanmenoBanue
n/m pascnt KOMITETEHINH (WU OLICHOYHOT'O CPEJICTBA
(TeMbl TUCHUTIIIUHBI)
€€ 4acTu)

1 2 3 4
TEMI000MEHHUKE

5. | Pacuer I1K-1 Py0exHbIif KOHTPOJI.
TEMI000MEHHBIX CamocTosTenbHas padboTa.
arnraparos. [IpomexxyTouHas aTTectanusi.

6. | TemoBoii pacyer Bono- | [1K-5
BOJSTHOTO TumnoBoii pacuer.
TEMI000MEHHOTO
anmapara

7. | TuapaBnuyeckuii [1K-5
pacueT BOIO-BOISHOTO Tunosou pacder.
TENI000MEHHOTO
anmnapara.

8 | IIpounoctHoit  pacyer | [1IK-5
BOZI0O-BOJSHOI'O TumnoBoii pacuer.
TEMI000MEHHOTO
amnmapara.

9 | PerenepaTuBHbBIC IK-1 Py0exHbIif KOHTPOJIb.
TETJI000MEHHUKH. CamocrosiTenbHas padora.

[TpomexyTouHas aTTecTaiusl.

10 | Pacuer BeprtukansHoro | [TK-5 .

MAPOBOJIAHOTO Tunosoii pacyer.
MO/I0rpeBaTeI.

11 | Pacuer ITK-5 .
MEPEKPECTHOTOUYHOT'O Tunosoit pacuer.
TEMI1000MEHHUKA.

12 | Pacuer  ceknuonHoro | [IK-5 .

TEMI00OMEHHOTO Tunosoid pacuer.
amnmapara.

13 | [TnacTuHYaTHIC IK-1 Py0exHbIif KOHTPOJIb.
TETJI000MEHHHUKH. CamocrosiTenpHas padora.

ITpomexyTouHas aTTecTalusl.

14 | Uccnenosaune
[IACTHITAATOTO ITK-5 JlabGopaTtopHas pabota
TEMI000MEHHOTO
amnmapara.

15 | Kanmopudepnsie [K-1 Py0exHblif KOHTPOJIb.
YCTaHOBKH. CamocTosiTenpHas paboTa.

[IpomexxyTouHas aTrecranusl.

16 | Onpenenenue [K-5
dbexTnsnocTn TumnoBoii pacuer.
opeOpeHus
MOBEPXHOCTHU

Termioo0OMeHa




Konx

Ne Konrposmpyeubie KOHTPOJINPYEMOHU HanmenoBanue
n/m pascnt KOMITETEHINH (WU OLICHOYHOT'O CPEJICTBA
(TeMbl TUCHUTIIIUHBI)
€€ 4acTu)

1 2 3 4
Kanopudepa

17 | Pacuer xamopudepnoii | [TK-5 TunoBoii pacyer.

YCTaHOBKH.
18 | deaspatopsl. IK-1 Py0exHblIif KOHTPOJIb.
CamocrositenbHas padora.
[IpomexyTouHas aTTecTanusl.

19 | Pacuer neadpaTtopoB ITK-5 THUIOBOH pacuer

20 | UcnapurtenbHbIe, IK-1
OIIPECHUTEIIBHEIE, PyGexxHbIi KOHTPOITB.
BbITIApHBIE u CamocrosTenbHas paboTa.
KpUCTAJIIIN3aLMOHHbIE [IpomexyTouHas aTTecTanusl.
YCTaHOBKH.

21 | TenuoBoit pacuer | I1K-1 Py0exHbIif KOHTPOJI.
BBIMAPHBIX YCTaHOBOK. CamocrosTenbHas paboTa.

[IpomexxyTodHas arrecranusl.

22 | Pacuer BbinapHbix | [TK-5 .

Tunosoii pacyer
YCTaHOBOK.

23 | Ileperonusie u | [IK-1 Py6exHbIif KOHTPOJIb.
PEKTHUDHUKAITOHHBIE CamocrosTenbHas padboTa.
YCTQHOBKH. ITpomerxyTouHas aTTecTanus.

24 | Uzyuenue
KOHCTPYKIIUU u
IIPUHIINIIA pa6otsl | [IK-5 JlaGoparopHas paboTa
peKTU(UKAITMOHHON
KOJIOHHBI.

25 | Pacuer meperonnbix u | [1IK-1 Py0GexxHbBIi KOHTPOITB.
PEeKTH(PUKAIIMOHHBIX CamocrosrenbHas paboTa.
YCTaHOBOK. [IpomexyTouHas aTTecTanusl.

26 | Pacuer I1K-5
pexTudUKaIIOHHON THmoBoi pacuer
YCTAHOBKH.

27 | CopOuroHHbIe I1K-1 PyOexHbII KOHTPOJIB.
anmnaparsl. CamocrosTenbHas padboTa.

IIpomexyTouHas aTTecTanus.

28 | Cymka MaTepuasos. [K-1 Py0exxHBII KOHTPOJIB.

CamocrodrenbHas paboTa.
[IpomexxyTouHas aTrecranusl.

29 | Onpenencuue [1K-5
apaMeTpoB
CYLIWJIBHOI'O areHra Io Tunosoit pacuer
h-d quarpamme
BJIQYKHOT'O Ta3a.

30 | U3yuenwue

ITK-5 JlaGoparopHas paboTa

KOHCTPYKLIUHU u




Konx

Ne Konrposmpyeubie KOHTPOJINPYEMOHU HanmenoBanue
n/m pascnt KOMITETEHINH (WU OLICHOYHOT'O CPE/ICTBA
(TeMbl TUCHUTIIIUHBI)
€€ 4acTu)
1 2 3 4
pUHIUIIA paboThI
CYLIWJIBHOM YCTAHOBKHU.
31 | CyumibHbIe ITK-1 PyOexHbIi KOHTPOJIb.
YCTaHOBKH. CamocrosiTenbHas padboTa.
[Ipomexxyrounas arrecranusi.
32 | [Toctpoenne mpouecca | [TK-5
CYIIKH B h-d
JuarpaMMe  BJIQXKHOTO TuroBoii pacuer
rasa.
33 | Pacuer cymunsHol | [1K-1 PyOexHbII KOHTPOJIB.
YCTaHOBKH. CamocrosTenbHas padboTa.
[IpomexxyTrouHas arrecranusi.
34 | Pacuer konBektuBHOH | [TK-5 .
N TuroBoi pacuer
CYIIMJIBHOM YCTAHOBKHU.
35 | Termmo0OMEHHUKH- IK-1 PyGexxHbIi KOHTPOITB.
YTHJIU3ATOPBI. CamocTosTenbHas paboTa.
[IpomexxyTodnas arrecranusl.
36 | Pacuer IK-5
TerI1000MeHHUKa-
yTUIU3aTOpa B Tunoson pacuer
BEHTUJISIIUOHHOM
CUCTEME.
37 | BcnomoratensHOE [1K-1 .
Py0exHbli1 KOHTPOJIb.
obopynoBaHue
TeILT0OGMEHHBIX CamocrosrenbHas paboTa.
[Ipomexyrounas aTrecranusi.
YCTaHOBOK.
38 | U3yuenwue
KOHCTPYKLUHU u
MIPUHIUTIA pab6otsr | [TK-5 JlabopaTtopHas pabota
TerI000MeHHUKa-
YTUIIN3ATOPA.
39 | Pacuer [TK-5
TerI000MeHHUKa-
YTUIIU3aTOpa B
BEHTUJISILIUOHHOM TuroBoii pacuer
CUCTEME c
IPUMEHEHUEM

TCIIJIOBOT'O HAcoca.

Onucanue nokasareseil 1 KpuTepueB OLCHUBAHUA KOMIIETCHIMI 110
aucuuniuHe «TemmomaccoodOMeHHoe 000py/i0BaHKE NIPEANPUATHID» HA
Pa3IM4YHbIX dTanax ux GopMUPOBaHMS, ONNMCAHHME IKAJ OLCHUBAHUS

Tabomuna 4




Kon Nunukatopel [TokazaTenu u KpUTEpUN OIICHUBAHUSI PE3YJIHLTATOB OOYUCHHS
KOMIIETEHII | JOCTHXKCHUSA HIKE IIOPOrOBBIA | NMPOJABUHYTHIN BBICOKUI
U, TaIbl KOMIIETEHIIUI MTOPOTOBOTO yYpOBEHb YPOBEHb YPOBEHb
OCBOEHUS YpOBHS (ynosnerBopu (xopom10) (oTHMuHO)
KOMIIETEHIU (HeyIOBJIETBOPHU TEJIbHO)
u TEJIbHO)
1 2 3 4 5 6
ITK-1 IK-1.1 oOyuatroruiics oOyuatomuiic | oOydaromuiic | oOydaromuiic
6 cemecTp YuactByer B | He 3HAET 1 a1 |
cbope 1 | OCHOBHBIE BUJbI, | IEMOHCTPUPY | JIEMOHCTPUPY | IEMOHCTPUPY
aHaJm3c Ha3HAuyeHue, eT 3HaHUA eT 3HaHUe eT 3HaHUe
fIAHHEX VA koHCTpyKIMH, TOJIBKO MaTepuana, 3HAUUTEIBHON
MPOCKTUPOBAHU
N NPUHLATIBL OCHOBHOTO HE JOIyCKAeT | 4acTu
remtoMaccooGy | ACHCTBHS MaTepuaia, CYILIECTBEHHBI | OCHOBHBIX
CHOTO TEIIOMaccooOMe | HO HE 3HaeT X BU/JIOB,
oGopynoBanus | HHOTO neTane, HETOYHOCTEH | Ha3HA4YeHMs,
u ero | 00opynoBaHus, JIOMyCKaeT KOHCTPYKUUH,
SIEMEHTOB B | CBOMCTBA M BUbI | HETOYHOCTH, MPUHITUTIOB
COOTBETCTBHHU C | TEIJIOHOCUTENEH, | JOMYCKAET JIEeUCTBUA
HOPMaTHBHOM JIOIyCKaeT HETOYHOCTH B TEIIOMACCOO
JIOKYMEHTaleH | cyriecTBEHHBIC (hopMyIUpOBK OMEHHOTO
OLIMOKH, ax, HapyIaer o0opynoBaHu
HEYBEPEHHO, C JIOTUYECKYIO s, CBOMCTB U
00JIbIIUMU 1ocJe10BaTen BU/JIOB
3aTPyAHEHUSIMU | BHOCTh B TEIJIOHOCHUTEI
BBITIOJTHSIET W3JI0KEHUHU e,
CaMOCTOATENIbHY | MPOrPaMMHOT MCYEPIIBIBAIO
10 padory, 0 Marepuana e u
OOJIBIIUHCTBO HIOCIIE0BATEN
3aJIaHuM, bHO, YETKO B
IIPEYCMOTPEHH JIOTUYHO
BIX IIPOTPaMMOM u3J1araeT
JTUCLUIIIIMHBI, HE Martepuan,
BBITIOJTHEHO XOpOLIO
OPUEHTUPYETC
aB
Martepuae,
HE
3aTpyAHSETCS
C OTBETOM
npu
BUJIOU3MEHEH
WU 3aJIaHUuN




[1K-5
6 cemecTp

IK-5.2
ITpoekTupyer
TEIIOMAacco0OM
SHHOC
o0opynoBaHue

B COOTBETCTBHH
C TEXHUYCCKHM
3aJlaHueM

oOyyJaroruiics
HE 3HaeT
(bU3UKOXUMHUYEC
KHE U
TEPMOAMHAMHYEC
KHE OCHOBBI
TEIIoMaccooome
HHBIX
MIPOLIECCOB, HE
BIIAJICET
METOoJIaMu
MIPOCKTUPOBAHHUS
TEIIoMaccooome
HHOTO
o0opynoBaHus
HNpEAIPUATHH,
JIOTYCKaeT
CYIIECCTBCHHBIE
OIINOKH

oOyyJaromuiic
o
JEMOHCTPUPY
€T 3HaHUS
TOJILKO
OCHOBHOTO
MmaTepuaia,
HO HE 3HaeT
JeTajeu,
JOTyCKaeT
HETOYHOCTH,
B 1LI€JIOM
yCIIELTHOE, HO
HE CUCTEMHOE
BJIaJICHUE
METO/IaMH
POEKTUPOBA
HUS
TEIJIOMAacCco0
OMEHHOTO
o0opynoBaHU
s
IPEANPUITHI

obOyyvaromuiic
i
JIEMOHCTPHUPY
€T 3HAHHUE
Marepuania,
HE JIOIYCKaeT
CYIIIECTBCHHBI
X
HETOYHOCTEH,
B IICJIOM
yCHEIIHOE, HO
cojiepxariee
OTJEIbHEIE
poOebl UIn
COTIPOBOXKIAI0
meecst
OTIEIbHBIMU
OIIMOKaMH
BJIQJICHHE
METOAaMH
MIPOCKTUPOBA
HUSA
TEIJI0MACCO0
OMEHHOTI0
00opyI0BaHU
i
HMpEANPUATHI

oOyyJaromuiic
P
JTEMOHCTPHPY
€T 3HAHHE
(UBUKOXUMUY
€CKHUX U
TEPMOJIMHAMHU
YECKUX OCHOB
TEMI0MAacCco0
OMEHHBIX
MIPOIIECCOB,
YCIICITHOE U
CHCTEMHOE
BJIaJICHHE
METOdaMHU
IPOSKTUPOBA
HHUS
TEIIOMAacco0
OMEHHOI'O
o0opynoBaHu
o
NpeanpUIATHI

3. TunoBble KOHTPOJIbLHBbIE 32IaHUS UJIM MHbIE MAaTePUAJIbI, HEO0X0AUMbIE
JJISl OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJILHOCTH,
XapaKTepu3yIHX 3Tanbl GopMHUPOBaAHHUS KOMIIETEHIUI B Ipolecce

0CBOCHMS 00pa30BaTe/IbHOI MPOrpaMMBbI

3.1. BxogHoi1 KOHTPOJIb

1. Yto

Bonpocsl BXOAHOI0 KOHTPOJISA

Ha3bpIBACTCA

TerioooMeHoM?

TETUIONPOBOIHOCTH, KOHBEKIIUH, TEMJIOU3ITYYEHHUS.
2. KakoB MexaHM3M mepeHoca TEeIUIOThl TEeIIONPOBOJHOCThIO? Dusnueckas
CYLIHOCTb 3aK0Ha Dyphe.

o s~w

BBIHYJICHHON KOHBEKIUU?
6. Chopmynupyiite pusnueckyro CylHocTh Ko puiireHTa TermIo0TAauH.

7. Yto

Ha3bIBACTCsA

TEIUIOBBIM  ITOTOKOM?

Pa3MEPHOCTh U HaINlpaBJICHUE.

Jaiite

Cdopmynupyiite

€ro

IIOHATHUC

UYto Ha3pIBAaETCS TEMIIEPATYPHBIM MOJIEM U TEMIEPATYPHBIM I'PAJUEHTOM ?
MexaHn3M nepeHoca TerIoThl KOHBeKIMen. 3akoH HproToHa-Puxmana.
Kakx paccunthiBatoT KOI(PQPUIMEHT TEIIOOTAAYM TIPH CBOOOIHOW U

0003HaYeHHE,
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8. Ot xakux (akTOpOB 3aBUCUT KOIPPHUIIMEHT TEIIOOTIAUH?

9. IlokaxkuTe mMOCIEAOBATEIBHOCTh pacuera Kod(hdUIMEeHTa TerIo0TAauH,
HAMUIINTE YpaBHEHUE JUIs onipeesienus kputepus HyccenbTa.

10.Yto Ha3bIiBaeTCs TEIUIOBBIM u3NyuyeHueM? HazoBHUTE€ OCHOBHBIE 3aKOHBI
TETJIOU3TYYEHUSI.

11.®uzuueckas cynHocTh 3akoHa Credana-bonbimana u Kupxroda.

12.latiTe moHaTHe aOCOTIOTHO YEPHOTO, OEJIOT0 M IIPO3PAUYHOTO Tella.

13.B dWem CXOACTBO M pa3iWuWe YpPaBHCHHWH pacueTra TeIiooOMeHa U
MaccooOmeHa?

14 . Yto sBnsieTcs ABMKYILIEH CUIION ITepeHoca Macchl BemecTa? 3akoH Puka.

15.Chopmynupyiite nonstue nud@ys3un, moToka Macchl U INIOTHOCTU MOTOKA
MAacCCHI.

16.Yto Takoe monexymnsipHas nuddysus, 6apo- u repmoauy3usi?

17. Yro mnpou3oHAEeT C JaBI€HHEM BHYTPU TE€PMETHMYHOIO coCyAa  IpHU
YBEJIIMYEHUH TEMIIEpaTypbl Bo3ayxa?

18. Uro mpou3oHAeT C JaBI€HHEM BHYTPU TE€PMETHMUHOIO CcOCyAa  IpHU
YMEHBILIEHUU TeMIIepaTypbl BO3yxa?

19. Yro npousoiiner ¢ BoAo# mpu eé oxiaxacuuu Menee 0 °C?

20. Yro mpowmsoiiaer ¢ Boaoi mpu €€ Harpese 6onee 100 °C?

21. Uto HY>XHO IPEANPUHSTH IS Harpesa Bobl 6osee 100 °C?

22. UTOo HYXHO TPEANPUHATH JIJIsl KUTIEHUS BOJBI IIpH Temneparype meree 100
°C?

23. Kakue ycTpoiicTBa MPUMEHSIOTCS ISl TMIEPEKayKy >KUIKOCTH WU Ta3a U3
OJIHOW €MKOCTH B JIPYTYIO?

24. Kakue ycTpoHCTBa MPUMEHSIOT ISl TIepeJadyd TEIUIOTHl OT OJHOTO Tena
apyromy?

25. UTo mpou3oHeT ¢ TeMrepaTypoi Bo3yXa Mpu pe3KOM CKATHHU B cOCye?

26. UTo mpou30iIeT ¢ TeMIepaTypoi BO3Ayxa IMPU PE3KOM PA3PEKEHUH B
cocynae?

27. UTo mpOou30HAET ¢ BIarocofepxaHueM Bo3/1yXa IpH ero Harpese?

28. Kak u3MeHUTCs TemiepaTypa Teja IMpU KOHJEHCAIlMM MapoB BOJABI Ha
MTOBEPXHOCTH Tena?

29. Ilpu ucnapeHun BOJBI C MOBEPXHOCTH Tejla KaK M3MEHHUTCS TeMIIeparypa
Tena’?

30. 3akoH nepeayu TEMIOTHl OT OJJHOTO TEJa JPYroMy.

3.2 TunoBoii pacuer

Temarnka THUTIOBBIX PACUYETOB yCTAHABJIMBACTCS B COOTBETCTBUM C pabOUeii
nporpaMmoin TUCIUIUINHBL « TerioMaccooOMeHHOe 000pYyI0OBaHUE MPEATIPUSITHIN,
pabounM y4eOHBIM IIJJTAHOM TIO HampamieHuto moarotoBku 13.03.01 —
TennosHepreTrka u TEIIOTEXHUKA.

3ajaHue Ha BBINIOJHEHUWE THUIIOBOIO pacyeTa BBIJACTCS NpernofaBaTesieM
WHIMBUYaTbHO JJIS1 KaXXA0ro 00y4aromierocs, KOJIM4eCTBO 3aJaHUid COOTBETCTBYET
KOJIMYECTBY O0YHArOIINXCSL.

11



IIpumep THIOBOIO pacyera:

TEIJIOBOH PACUYET BOJIO-BOJAHOI'O TEILLIOOEMEHHOI'O

AIIITAPATA
BapuanTsl 3a1anuii
Bﬁﬂ Do |t [ ler | e | T CxeMa JBUIKEHUS TEIUIOHOCUTENEH, TpyOHast
ara | K6 |°C|°C |%Cc | °%C cucTema
1 2 3 4 5 6 7
1 6,2 5 45 100 | 55 | Cxewma IBHIKEHUS - POTUBOTOK.
2 6,2 10 55 110 65 | TpyOxu B TpyOHOI TOCKE PACIIOIOKEHBI 1O
3 6,2 15 65 120 75 | BeplIMHAM PaBHOCTOPOHHEI'O TPEYrOJIbHUKA.
4 6,2 20 60 95 70 | TpyOxu natyHHbIE.
5 6,2 25 50 80 60
6 10,8 5 45 100 55 | Cxema ABHXKEHUS - IPOTUBOTOK.
7 10,8 | 10 55 110 | 65 | TpyOku B TpyOHO TOCKE PACIIONIOKEHBI 11O
8 10,8 | 15 65 120 75 | KOHLIEHTPUYECKUM OKPYKHOCTSIM.
9 10,8 | 20 60 95 70 | TpyOxu naryHHsle.
10 10,8 | 25 50 80 60
11 15,4 5 45 100 55 | CxeMa ABM)XEHHUS - TPOTUBOTOK.
12 154 | 10 55 110 | 65 | TpyOku B TpyOHO¥ TOCKE PACTIONIOKEHBI ITO
13 154 | 15 65 120 75 | BeplIMHAM PaBHOCTOPOHHEIrO TPEYrOJIbHUKA.
14 154 | 20 60 95 70 | TpyOku cranbHbIE.
15 154 | 25 50 80 60
16 29,3 5 45 100 55 | CxeMa JABM)XEHHUS - TPOTUBOTOK.
17 29,3 | 10 55 110 | 65 | TpyOku B TpyOHO¥ TOCKE PACTIONIOKEHBI 11O
18 293 | 15 65 120 75 | KOHUEHTPUYECKUM OKPYKHOCTSIM.
19 | 29,3 | 20 60 95 70 | TpyOxu cranbHBIE.
20 293 | 25 50 80 60
21 57,0 5 45 100 55 | CxeMma ABMXKEHHUS - TPOTHBOTOK.
22 57,0 | 10 55 110 | 65 | TpyOku B TpyOHOM JTOCKE PACIIONIOKEHBI ITO
23 57,0 | 15 65 120 75 | BeplIMHAM PaBHOCTOPOHHEIO TPEYrOJIbHUKA.
24 | 570 | 20 60 95 70 | TpyOxu naryHHEIe.
25 57,0 | 25 50 80 60
ITopsanok pacuera

JIyist  BBITIOJTHEHUSI TETUIOBOTO KOHCTPYKTOPCKOTO pacyeTa BOJIO-BOISHOTO
TEIUI0O0OMEHHOTO anmnapara JaBJeHUs rperoliero (Boja) U HarpeBaemoro (Boja)
TEIJIOHOCUTENEN NpuHUMaroTcs B peaenax ot 0,5 no 1 Mna.

12




PaccuntaeM cpenHue TemmnepaTypbl TEILIOHOCUTENEH:
CpeAHsis TeMIEpaTypa rPeroIeid BOIbI

teo,=(t +t.")/2 (1)
CpelHss TeMIepaTypa HarpeBaeMoil BOIbl
t,.o,—=(t,'+t,")/2 (2)

[lo »Tum  Temmeparypam mo Tabnuie 1 ompeaenuMm isi  KaxXKIoro
TEIJIOHOCUTENS KOI(DPUIIMEHT TEIJIONPOBOJAHOCTU A, U A, TUIOTHOCTb POy U L,
KO2(DPHUITMEHT KHHEMAaTUYECKON BI3KOCTH V; UV, TETUIOEMKOCTD BOIBI C4 U Cy.

Tabmuma 1
Terutodusnyeckre CBOMCTBA BOJIBI HA TMHUHU HACHIIICHHUS.
t, P, 0, c, A, v 10° | Pr,
°C MIla | xr/m® | kJlx/(kr °C) | Br/(m °C) | M%lc
0 0,101 | 999,9 4,212 0,551 1,789 13,67
10 | 0,101 | 999,7 4,191 0,574 1,306 9,52
20 | 0,101 | 998,2 4,183 0,699 1,0006 7,02
40 | 0,101 |992.2 4,174 0,634 0,659 4,31
60 | 0,101 | 983,2 4,178 0,659 0,478 2,98
80 | 0,101 | 9718 4,195 0,674 0,365 2,21
100 | 0,101 | 9584 4,220 0,683 0,295 1,75
120 | 0,199 | 943,1 4,250 0,686 0,252 1,47
140 | 0,362 | 926,1 4,287 0,685 0,217 1,26
160 | 0,618 | 907,4 4,346 0,683 0,191 1,10
180 | 1,003 | 886,9 4,417 0,674 0,173 1,00
200 | 1,555 | 863,0 4,505 0,663 0,158 0,93
N3 ypaBHeHus TemioBoro 6anaHca
Q: DK .CK.(tK'-tK,9 '”n:De'ce'(tgn'tel) (3)
OTpPENeINM KOJIMYECTBO TETUIOTHI Q, BOCIIpUHUMAEMOe HarpeBaeMom BOAOH
Q=D,c,(t,"-t,") (4)

M MaccoOBBbIl pacxoj rperoiero terionocutens Dy, npunsB kodppuuueHt #,,
YYHUTBIBAIOIIMH MMOTEPH TEILUIOTHI B OKPYKAIOIIYIO cpeny paBHbM 0,95-0,99

_ Q (5)
- Ck(t;c _t;,:)nn
Jlnst ompenenieHusi KOJIWYECTBa TPYOOK HEOOXOAMMO 3aJaThCsi CKOPOCTHIO
JBIDKEHUS BOJBI B TpyOkax W,=0,5-3 m/c u onpenenuTh pexuM TEUEHHUs BOJbI B
TpyOKax
W, - den (6)

L

6

Re=

rae d,=d-26 - BHyTpeHHUI nuameTp TPYOOK, M, U,- KO3()(PUIMEHT KHMHEMATHYECKOH
BSI3KOCTH BOJEBI, M/c.

KenareapHo 3a1aBaTbCA CKOPOCTBIO JABMXXCHHA BOABLI B TPY6K3X W, Tak, 4TO
6bI PEXKHM TEUCHHS BOJIBI B TPyOKax 6bu1 TypOyaenTHsIM Re>10,

13



JIns  3agaHHOM  CXEMbl  JBIKEHHUS  TEIUIOHOCUTENEH  (HarpeBaeMmblii
TEIUIOHOCUTENb JBWIKETCS BHYTPH TPYOOK) M 3aJaHHOTO HApPYXXHOTO JHaMeTpa
TpyOOK ompeieuM 00I1ee YUCIIO TPYOOK OJTHOTO X0/1a MOI0TpeBaTeIs:

n=4D,/ (W, - p, -7 -d2,), (7)

I€ p, - IIOTHOCTH BOJBI IIPH {4y, Kr/MC.

[Ipy 3amaHHOM pAcHoOJIOKEHUU TPYOOK B TPYOHOU pEIIETKE ONpeessieM 1o
Tabauie 2 ACHCTBUTEIIBHOE 3HAUYCHHE YHCa TPYOOK M OTHOCHUTEIBHBIN THaMETP
TpyOHOI pemeTku D'/S.

Ta0mnuua 2
Yucio TpyO B 3aBUCHMOCTH OT PACIOJIOKEHUS UX B TPYOHOU pelIeTKe

OTtHocu- Yucno tpyo, N OtHocu- Yucno tpyo, n
TEJILHBIN TEJILHBIN
Pacnonosxkenue Pacnionosxkenue Pacnionoxxenue Pacnionoxxenue
JaMeTp JTuaMeTp
TovGHoH | O BEPIIMHAM | MO KOHUEHTpH- | o o | TI0  BEPUIMHAM | [0 KOHLEHTPH-
Py pPaBHOCTOpEH- YECKUM OKpYXK- Py PaBHOCTOpEH- YECKUM OKPYX-
peIIeTKH, pemIeTKH,
D'/S HEr0 TPEYroJib- | HOCTSIM D'/S HEr0 TPEYroiib- | HOCTSIM
HHUKa HHUKa
2 7 7 22 439 410
4 19 19 24 517 485
6 37 37 26 613 566
8 61 62 28 721 653
10 91 93 30 823 747
12 127 130 32 931 847
14 187 173 34 1045 953
16 241 223 36 1165 1066
18 301 279 38 1306 1185
20 367 341 40 1459 1310

OnpenenuM quaMeTp pacroioKEHUsT KpalHUX TPYOOK TpyOHOU peIIeTKu

D'= (D'/S) S. (8)

OnpenenuM BHYTPEHHUI IUaMETp KOPIyca WU TPYOHOU pelieTKu

D=D'+d+2k 9)
rae K-konplieBOoW 3a30p MEXKAY KpalHUMH TpPyOKaMH M KOXYyXOM IPHHUMAETCS U3
KOHCTPYKTUBHBIX COOOpaXXeHH, HO HE MeHee 6 MM.

PaccuntanHoe 3HaYeHHWE BHYTPEHHEIrO aMaMeTpa KopIlyca OKPYIJISIOT J0
OJDKaMIIero CTaHAapTHOrO pa3Mepa u3 cieayroomux 3HadeHuit: 100, 200, 300,
400, 500, 600, 700, 800, 900, 1000, 1200, 1400, 1600, 1800, 2000, 2200, 2400,
2600, 2800, 3000, 3200, 3400, 3600, 3800, 4000 mM.
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Puc. 1. Cxembl pa3memieHuss TpyO B pelIeTKax: a - IO BEpIIMHAM PaBHOCTOPOHHUX
TPEYTrOJbHUKOB; O - M0 KOHIICHTPHUYECKUM OKPY>KHOCTSIM.

[Ipu pacnonoxeHuun TpyO MO BEpIIMHAM PABHOCTOPOHHEIO TPEYroJibHUKA
YHCJIO MIECTUYTOJILHUKOB JIJISl pa3MelIeHus! TpyO paBHO

o _12n-3-3 (10)
6

Yucrno Tpyd mo auaroHaau HauOOJIBIIETO IIECTUYTOIbHUKA COCTABUT

n,=2m+1 (11)
O61iee yncio Tpyo B MIECTUYTOJIBHUKAX
n=1+3m+3m? (12)

Pa3menienne TpyO MO KOHIIEHTPUYECKUM OKPYKHOCTSIM IMPOU3BOIUTCS Tak,
4yTOOBI OBLT BBIZIEP>KAH IIar MKy TpyOKaMmu. Paanycel OKpy>KHOCTEH ompenenum
KaK
R =iS (13)
rze | — HoMep OKPY>KHOCTH, HaUMHas OT IICHTpA.

JITMHBI OKPY>KHOCTEHN

L, =24S (14)
Yucno Tpyd Ha KaXI0H OKPYKHOCTH

n, =2z (15)
s OIIpEAEICHUS KO3 pureHTa TEIUIoNEpeIaun oInpeaenM

peaBapUTENbHO KOI(P(ULIHUEHTHI TEIIOOTIaYH C Pa3HbIX CTOPOH TPYOKH.
[lo panee omnpeAeNIeHHOMY pEXHMY TEYEHHS BOABI BHYTPU TpPYyOOK
(TypOyneHTHbIN pexxum) Hailiem kputepuil Hyccenbra o ¢gopmyse
Nu, =0,023-Re*®Pr¥‘, (16)
rac Pr - uwucno HpaHI[TJ'IH IJI1 BOABI OMIPECACIIKIEMOC 110 Ta6J'II/II_[e 1 B 3aBHCHMOCTH OT
TEMIIEPATYpPhI; &) - TONPaBOYHbIM KOX(Q(QHUIMEHT, IPU COOTHOUIEHWH JUIMHBI TPyOOK K HX
muamerpy |/d >50, g =1.
N3 xpurepuanbHoro ypaBHeHusi HyccenpTa omnpeaensieM KodppuiueHt
TEIJIOOTAA4YM OT BHYTPEHHEW MOBEPXHOCTU CTEHKH TPYOOK K BOJIE
o, = Nué A, (17)
6
Haxoaum ckopocTh IBHKEHHS BOJBI B MEXTPYOHOM IPOCTPAHCTBE.
Jl71st 3T0r0 HEe0OXOAUMO PACCUUTATh IJIOIIAL MEKTPYOHOTO MPOCTPAHCTBA U
IUIOLIA/Ib, 3aHATYIO TpyOaMmu.
[Tnomanp nonepeyHoro cevyeHus kopmyca ¢ D
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e D? (18)

F.=
4
[Inomans 3aHsTas Tpyoamu :
¢ _md,’n (19)
4
[Tnomaas MeXTPYOHOTO MPOCTPAHCTRA :
CKOpOCTB BOJIBI B MEXTPYOHOM MPOCTPAHCTBE:
D 21
w - D 1)
fl P K

Jlns onpenenerus: ko3¢ UIMEHTa TeIUIOOTAa4H OT TPEIOIIei BOJbI K TpyOKam
HaxoauM uKcio PeiHonbaca mo popmye

Re="s "> (22)
UK
rze d,- 5KBUBAJICHTHBIN JHAMETp, M, PacCYMThIBAEM 110 opmyIie
4 _4h (23)
9
U

e U =7-(D+n-d,,)- cModenHblit mepumerp, M.

JKenarenpHo 4TOOBI 3HaueHHWE YMciaa PeHHOJBACA COOTBETCTBOBAJIO
TypOYyJEHTHOMY PEXHM TeueHus Bojbl, Torma kputepui Hyccempra — Nu,
onpenensiercs no dopmyine (16), a kodhPUIMEHT TEIIOOTAAYNM OT TPEIOIIETO
TEITIOHOCUTENIS K CTEHKE TPYOOK

Nu, -4, (24)
o, =—-"—%
d,
KoaddummenT remnonepenaun yepes3 CTeHKY TPyOKH BbIUUCIsIEM 110 hopMyIIe
1 (25)
= 1 1 d 1
d + In—" + +R
Cp[aedeﬂ 2%em  den O‘Kde e

1€ Aem~ TEIUIOMPOBOAHOCTH MaTepuaina Tpyook B1/(m°C),
R,,.- TepMHUecKoe CONPOTHBIICHHE 3arPA3HEHNs TPYOOK, onpezensemMoe o Tabmue 3.

Tabmuma 3
OpHEHTUPOBOYHBIC TEPMUUYECKUE COMTPOTUBICHUS
pa3J'II/I'-IHBIX Sal"pﬂ?)HeHI/Iﬁ Ha CTCHKaXx TeHJ'IOO6MeHHI/IKOB

3arpsi3HeHus B BUJE TBEPABIX BEILIECTB Rsazs (M2 -K)/Br
pu ToJIMHE ciiost 0=0,5 MMm:

HaKHIIb 0,00033

prKaBYMHA 0,00050
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HOBerHOCTL HarpeBa nmoaorpeBaTcira

_Q (26)
K ° At cp
rae A’[Cp cpenHsisi jorapupMUUecKass pa3sHOCTb TeMmIeparyp (TeMIlepaTypHBId Harop)

ompenensieMblil o (Gopmysie s pa3IMYHbIX CXEM JBM)KCHHS TEINIOHOCUTEEH MPSIMOTOK WU
NPOTUBOTOK
A A AL, 27)
cp )
In A&
At

rae At;- TeMIlepaTypHbI Hamop OOJbIIUX TeMmmneparyp, Af,~ TeMIepaTypHbId Hamop
MEHBIIIUX TEMIIEPATyp.

Jlnnna TpyOoK
F (28)
d_ -n

p

L=

raie Aoy =(dy,+d,)/2
Jlyist pacdera AuamMeTpoB IITYLIEPOB ammapara MPUHUMAEM CKOPOCTh BOJIbI B
LITyLIEpe HarpeBaeMOM BOJABI W, M B LITYLEPE IPEIOIIEH BOABI W, [TOJIyYUM

D, (29)
fmml =
Wlp 8
D, (30)
fmm2 =
W2 Y K
JuameTp mTynepa:
4.1 (31)
dmm =
T

Ecnu BennunHa amuHbl TpyOOK L okakercst Ooibllle peKOMEHIYeMOM JJIMHBI
OpsIMOTO y4YacTKa, YCTAHABIMBAEMOM W3 YCIOBUS pacyeTa TOHKUX COCYIOB
HAXOISAIIMXCS TIOJ IaBjcHUEM (He 0ojiee 6 M), TO yCTaHABJIMBAETCS HECKOJIBKO
TEIJIOOOMEHHUKOB C  PACCTOSHUEM MEXAy TPYOHbIMH  JOCKaMH, HE
MPEBBIIAIONIEM PEKOMEHAYEeMOU JIMHBI TpsiMoro ydactka. s U - oOpa3HbIX
TpyOOK HaTM4Me 3aKPYTICHUIN HE YUUTHIBACTCS.

3.3 JlabopaTopHasi padora

Temaruka mabOpaTOPHBIX 3aHATHI YCTAaHABIMBACTCS B COOTBETCTBUU C
paGoueii mporpammor  auctMIUIMHBl  «TermomaccooOMeHHOe — 000pymIOBaHHE
NPEINpPUATHID, paboYnM y4eOHBIM TIJIAHOM T10 HarpaBiieHU o moArotoBku 13.03.01 —
TemmosHepreTKa U TEIIIOTEXHUKA.

[Tepeuensb Tem 1abopaTOpHBIX pabOT:

1. HccnegoBanue  KOXKYXOTPYOHOTO  BOAO-BOJSHOIO  TEMJIOOOMEHHOIO
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armnapara.

HccnenoBanue mIacTHHYATOTO TEITIOOOMEHHOTO armapara.

3. W3yueHne KOHCTPYKIIMM ¥ TPHHIUNA pabOThl PEKTHUPHKAIMOHHON
KOJIOHHBI.

4. V3ydeHune KOHCTPYKIMH U PUHITUTIA PA0OTHI CYIIMIBHONW YCTAHOBKH.

5. U3yueHne KOHCTPYKIIMM W TPHUHIOUIA PaOOTHl  TEIUIOOOMEHHHKA-
yTHIIA3aTOpA.

JlaGopatopHbie paOOThI BBIMOJHSAIOTCA B COOTBETCTBUM ¢ METOIUYECKUMU

ro

YKa3aHUSIMA [0  BBINOJHEHUIO JAa0OpaTOpPHBIX pabOT MO  AUCIUILIMHE
«TemmomaccooOMeHHOE 000PYAOBAHKE TIPEATIPHUSITHIN.

3.4. PyOexHblil KOHTPOJIb

Bonpocsl py0eKHBIX KOHTPOJIeH
Bonpocsl pyoe:kHoro kourpoJst Ne 1

Bonpocwl, paccmampusaemvie na ayoumopHuix 3aHAMUIX

OCHOBHBIE BH/IBI TETIJIOMaCCOOOMEHHBIX MPOIIECCOB.

TennooOMeHHBIE YCTPOICTBA.

MaccooOMeHHbIE yCTPOICTBA.

TennomaccooOMeHHBIE yCTpPOIICTBA.

TemoHocuTeNM, UX CBOMCTBA U 00JACTh TPUMEHEHUSI.

[TpunHIUn paboThl PEKYNEPATUBHOTO TETNIOOOMEHHHKA.

KoHcTpykiun  pekynepaTUBHBIX — TEINIOOOMEHHHUKOB — HEMPEPHIBHOTO

JICUCTBUSL.

8. KoHCTpyKIuu peKynmepaTuBHBIX TEMJIOOOMEHHHKOB IEPUOTUIECKOTO
JICUCTBUS.

9. TlpoekTupoBaHHE TEMIOOOMEHHBIX AMapaToB.

10.TennmoBoi KOHCTPYKTOPCKHIA pacueT TeII000MEHHOTO anmnapara.

11. I'uapaBiardeckuil pacueTr TEmI000MEHHOTO anmnapara.

12. IIpoyHOCTHOM pacueT TEMI00OMEHHOTr0 anmnapara.

13. IlpunHIMO paboThl pereHepaTUBHOTO TEMII00OMEHHUKA.

14. KOHCTPYKIIMM  pPEreHEPaTUBHBIX  TEIUIOOOMEHHHKOB  HETMPEPHIBHOTO
JICUCTBHSI.

15. KoHCTpyKIIMM ~ PETreHEpaTUBHBIX  TEIJIOOOMEHHUKOB  MEPHOIUYECKOTO
JICUCTBHSI.

16. PacueT pereHepaTHBHOTO TETJIOOOMEHHOTO arapara.

17. CmecuTenbHBIC TEINIOOOMEHHBIC alapaThl.

18. KoHCTpYKIIMM MJIACTUHYATHIX TEIMII0O0OMEHHBIX annapaTosB.

19. KoHCTpyKITUHU TEIJIOBBIX TPYO U TEPMOCHU(POHOB.

20. IlpunIumnel paboThl U MPEUMYIIECTBA TEIIOBBIX TPYO.

21. Knaccudukamus kanopudepHbIX YCTaHOBOK.

NogagkowodE
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22. Pacuet kanopuepHbIX YCTAaHOBOK.
Bonpocwi 0113 camocmoamenbHo20 u3yyeHusl

1. Knaccudukanust TermioMacCOOOMEHHBIX IPOLECCOB, TEIUIOHOCUTENEH U
TETIOOOMEHHBIX armaparosB.

2. CrnocoObl KpemieHuss TpyO0 B TPYOHBIX peHIeTKax KOXYyXOTpyOHOTro
pPEeKyNepaTUBHOTO TEIII00OMEHHUKA.

3. CmocoObl KOMIIEHCAIIMU HampsbKeHUH U edopManuil B KOXKYXOTPYOHBIX
PEKyIepaTuBHBIX TEIIO0OMEHHHKAX.

4. OmnpeneneHue HaIPs)KEHHOTO COCTOSIHUSA TpyOHOI pelIeTKN
KOXYXOTPYOHOTO PEeKYIepaTUBHOIO TEIJI000OMEHHHUKA.
5. llpunnun  oOpa3oBaHMsl ~ KHUILIIETO  CJIOA B PEreHEpaTUBHOM

TEIJI000OMEHHUKE.

6. I'paduk wm3MeHEHUS TeMIepaTyp IS HICATBLHOTO pPETeHEPATUBHOTO
TEIJI000MEHHUKA.

7. Cxempl JIBW)KCHHS TEIIOHOCHUTENEH B IIJIACTUHYATHIX TEMJIO0OMEHHBIX
ammaparax.

8. ITapamMeTpsl MIACTUHYATHIX TETNIOOOMEHHBIX amlapaToB.

9. Cxewmsbl opeOpeHust Tpyook Kajgopudepos.

10.ITapameTpsl kamopudepos.

11.Kpurepuu 3HepreTudeckoit 3pPeKTUBHOCTU KAIOPU(PEPOB.

12.T'mapaBaudecKre COMPOTUBIICHUS Kaopudepos.

Bonpocs! py0exkHoro konrpoJis Ne 2
Bonpocwi, paccmampusaemvie Ha ayoumopHbixX 3aHAMUSX
Ha3Hadenue u npuHUKN IEUCTBUS TEPMUYECKOTO €a3paTopa.
KoHcTpykuuu neaspatopos.
Pacuer neasparopos.
[IpuHIMIT 1EUCTBUS BBINAPHBIX YCTAHOBOK.
TemnnoBble CXeMbl 1 KOHCTPYKIIUU BBIMAPHBIX YCTAHOBOK.
QOU3NKO-XUMUYECKUE U TEPMOJAUMHAMUYECKHME  OCHOBBI  IPOLIECCOB
BBIMAPUBAHUS U KPUCTALIU3ALNY.
7. TenioBoi pacyeT BbIAPHBIX YCTAHOBOK.
8. IlpunIiun geicTBUS U KOHCTPYKIIMU TIEPETOHHBIX alllapaToB.
9. TlpunHiumn nefdcTBUS U KOHCTPYKIIUU PEKTU(PUKAITMOHHBIX YCTAHOBOK.
10. ®u3uKO-XxUMHUYECKHE ¢  TEPMOJAMHAMUYECKHE OCHOBBI  IPOIIECCOB
MIEPErOHKU U PEKTU(HUKAIUH.
11. ®da3oBbie nMarpaMMbl COCTOSIHUSI CMECEH JKUIKOCTEH.
12. OCHOBBI KHHEMATUKH MacCOOOMEHa B PEKTU(UKAITMOHHBIX YCTAHOBKAX.
13. MarepuanbHbIi pacueT peKTHPUKAITMOHHBIX YCTaHOBOK.
14. TenoBo# pacyeT peKTU(UKAIIMOHHBIX YCTaHOBOK.

ook wnE

19



15. TlpuHIMT 1eWCTBUS M KOHCTPYKIIMHA COPOIIMOHHBIX aIllapaToB.
16. OcHOBBI pacueTa aOCOPOLIMOHHBIX U aJCOPOIIMOHHBIX aIllapaToB.

Bonpocwi ona camocmosamenvrozo usyuenus
[TpyuHUMIT IEUCTBUS 1€a3PATOPOB.
TerioBsie MOTEPH A€a’paTopa B OKPYKAIOMIYIO CPEY.

[IpyHIMT 1EUCTBUS HCIAPUTEIBHBIX YCTAHOBOK.

TennoBble CXeMbl U KOHCTPYKIIUHA UCIAPUTENBHBIX YCTAHOBOK.
[IpyHIMT IEVCTBUS ONPECHUTENIBHBIX YCTAHOBOK.

TernnoBble CXEMBI U KOHCTPYKIIUH ONPECHUTENIBHBIX YCTAHOBOK.
[IpyHIMT 1EVCTBUS KPUCTAIUIM3ALHOHHBIX YCTAHOBOK.
TennoBble CXeMbl B KOHCTPYKIUH KPUCTAIUIM3ALHOHHBIX YCTAHOBOK.
. Pacxon mapa Ha BBIITapHYIO YCTaHOBKY.

10 [IpyuHIMT KEUCTBUS TUCTWLUIALIMOHHON YCTaHOBKH.

11.TennoBbie CXeMbI U KOHCTPYKLUN AUCTUIUIALIMOHHBIX YCTAHOBOK.
12.0Onpenenenune pacxoja napa B peKTUPHUKAUOHHBIX YCTaHOBOK.
13. IlpuHLMI AEMCTBUSI COTHEYHBIX COPOLIMOHHBIX YCTAHOBOK.
14.TennoBbie CXeMbI U KOHCTPYKLIUN COPOIIMOHHBIX YCTaHOBOK.

oCoNoGaARLDdDE

Bomnpocsl pyoesxkHoro kourpoJisa Ne 3

Bonpocwl, paccmampusaemvie na ayoumopHuix 3aHAMUSIX

. OCHOBHBIE IPOLECCHI CYITMIBHBIX YCTAHOBOK.

@opMBI CBSI3M BJIaru C MaTEPUATIOM.

OCHOBBI KHHETUKHU U JUHAMUKHU CYIIIKH.

HasznaueHnue u npuHIMN AEHCTBUS CYIIWIbHBIX YCTAHOBOK.

KoHCTpyKIMn CymmibHbIX YCTaHOBOK.

Knaccudukanus cymmibHbIX YCTaHOBOK.

TeruoBoii GalaHC KOHBEKTUBHOM CYIUILHON YCTAaHOBKH.

MarepuanbHblii OalaHC KOHBEKTUBHOW CYIIUILHON YCTaHOBKH.

[Toctpoenue mporiecca cymku B h-d auarpamme BIaKHOTO rasa.

lO Hasznauenue u npuHIMNI ACHCTBUS TEMI00OMEHHUKOB-YTUIIN3aTOPOB.

11. IlpyHIMOKATbHBIE CXEMbl U OCHOBHBIE KOHCTPYKLUMHU TEMIOOOMEHHHKOB-
YTHJIU3aTOPOB.

12. BcnomorarenbHOE 000pyI0BaHUE TETIOOOMEHHBIX YCTAaHOBOK.

13. OcHoBBI pacueTa © ToAOOpa  BCIOMOTATEIHLHOTO  O0OpPYIOBaHMS
TEIJI00OMEHHBIX YCTaHOBOK.

©CoNoORWNE

Bonpocul ona camocmosmenvHo2o uzyuenus
1. Croco6n1 00€3BOKMBAHUS MAaTEPUATIOB.

2. KOHCTpyKUMHU U NPUHIUN pabOThl CYIIUIBHBIX YCTAHOBOK JUJIS 3€pHA.
3. Ompenenenue napamMeTpoB CyIIMILHOTO areHTa.
4. CxeMbl yTWIM3AlMK TEIUIOTHI U3 31aHUN U TEMJIOTEXHUYECKUX YCTAaHOBOK.
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5. OmpeneneHve 3KOHOMHMHM  TOIUIMBHBIX  PECYpCOB IpU  MPUMEHEHUU
TEII000MEHHUKOB-YTUIIN3aTOPOB.
6. BcnomoratenbHoe 000py10BaHUE TEIIIOTEXHUUYECKUX YCTAaHOBOK.

3.5. [IpoMexyTOouHAasi aTTeCTALIMS
[TpomexxyTounast aTTecTaIus 00yJaroIIXcst 1o TUCITUTITIHE
«TemoMaccooOMeHHOE 00OpyIOBaHUE TPEANPUATHAN» TIPOBOAUTCS B BHIE

AK3aMEHa.
Bonpocekl, BLIHOCHMbIE HA IK3aMeH

1. OcHOBHBIC BH/IBI TETUIOMACCOOOMEHHBIX ITPOIIECCOB.

2. TemnnooOMeHHBIE YCTPOUCTBA.

3. MaccooOMeHHbIE yCTPOICTBA.

4. TemmomaccooOOMEHHBIE YCTPOMCTBA.

5. TemnoHocuTenu, UX CBOMCTBA U 00JIACTh MPUMEHEHUS.

6. I[punaimn paboTsl PeKyEepaTUBHOTO TEIIOOOMEHHHUKA.

7. KOHCTpyKIMM  peKynepaTUBHBIX  TEIUIOOOMEHHHKOB  HEMPEPHIBHOTO
JICUCTBUS.

8. KoHCTpykimu pekynepaTHUBHBIX TEIUIOOOMEHHHUKOB — TEPHOIUIECKOTO
JICUCTBUS.

9. TlpoekTupoBaHHE TEMIOOOMEHHBIX AMapaToB.

10.TennmoBoi KOHCTPYKTOPCKHIA pacueT TeII000OMEHHOTO anmnapara.

11. T'unpaBiardeckuil pacueT TEII00OMEHHOTO anmapara.

12. TIpoyHOCTHOM pacueT TEII00OMEHHOTO anmnapara.

13. IlpunIun paboThl pereHepaTUBHOTO TEIII00OMEHHUKA.

14. KOHCTPYKIIMM  pEreHEpaTUBHBIX  TEINIOOOMEHHUKOB  HEMPEPHIBHOTO
JIEUCTBUSL.

15. KOHCTpYKIIMM  pereHepaTUuBHBIX  TEMIOOOMEHHHKOB  MEPUOIUIECKOTO
JICUCTBUS.

16. PacueT pereHepaTUBHOrO TEMJIOOOMEHHOIO arapara.

17. CmecutenbHbIe TEINIOOOMEHHBIE annapaThl.

18. KoHCTpYKIMM MIIaCTUHYATHIX TEIIOOOMEHHBIX anapaTosB.

19. KoHCTpyKIIMM TEIOBBIX TPYO U TEPMOCU(OHOB.

20. [IpuHuumnel paboThl U NPEUMYLIECTBA TEIIOBBIX TPYO.

21. Knaccudukanus kanopupepHbIX yCTAaHOBOK.

22. Pacuer xanopudepHbIX YCTaHOBOK.

23.Knaccudukaims TermioMaccooOMEHHBIX MPOIIECCOB.

24 Knaccudukaius TeII0OHOCUTETIEH.

25.Knmaccudukanms Termoo00MEHHBIX aIapaToB.

26.ITpunimn 06pa30BaHUs KUIISAIETO CIIOSL.

27 IlpuHuMM AEHCTBUS U PEXKUMBI SKCILTyaTallui Kalopu(epHbIX YCTAHOBOK.

28.Ha3nauenue v NpuHLMI JEHCTBUA JIeadparopa.
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29.KoHCTpyKIINA J1€adpaTopoB.

30.Pacuet nearpatopos.

31.[1puHuumn AeHCTBUSA BBITIAPHBIX YCTAHOBOK.

32.TemnnoBble CXEMbI U KOHCTPYKIIUU BBITIAPHBIX YCTAHOBOK.

33.OU3UKO-XUMHYECKME UM TEPMOJAMHAMHYECKHE  OCHOBBI  IPOLIECCOB
BBINIAPUBAHUS U KPUCTAIIA3AIIH.

34. Ten0BOM pacyeT BBIIAPHBIX YCTAHOBOK.

35. [IpuHIun AeCTBUS U KOHCTPYKIIMHU MIEPETOHHBIX arllapaToB.

36.[TpuHumn AeCTBUS U KOHCTPYKIMU PEKTU(PUKALNOHHBIX YCTAaHOBOK.

37. OU3UKO-XUMUYECKUE U  TEPMOJMHAMUYECKHE OCHOBBI  IPOIIECCOB
MIEPETOHKH U PEKTU(PUKAIINH.

38. ®dazoBbIe AMarpaMMBbl COCTOSTHUS CMECEH KUIKOCTEH.

39. OCcHOBBI KHHEMATHKH MacCOOOMEHa B PEKTHU(PUKAIIMOHHBIX YCTAHOBKAX.

40. MatepuaibHblil pacieT peKTU(PUKAIIMOHHBIX YCTAaHOBOK.

41. TennoBoi pacyeT peKTU(PUKAIMOHHBIX YCTAHOBOK.

42. IIpyuHUuUI JeHCTBUS U KOHCTPYKIIMU COPOIMOHHBIX annapaToB.

43. OcHOBBI pacueTa aOCOPOITMOHHBIX U aJICOPOLIMOHHBIX aIllapaToB.

44 TlpuHuum JedCTBUS UCTIAPUTEIBHBIX YCTAHOBOK.

45.TermnoBble CXeMbl M1 KOHCTPYKIIMHM UCTIAPUTETBHBIX YCTAaHOBOK.

46.IIpuHnun qeidcTBUS ONTPECHUTENIBHBIX YCTAHOBOK.

47.TermoBble CXeMBI M KOHCTPYKIIMH ONTPECHUTEIIBHBIX YCTaHOBOK.

A8.TIpuHIMT MEHCTBHS KPUCTATN3AIIMOHHBIX YCTAaHOBOK.

49. TemnnoBbIe CXEMbI M KOHCTPYKIIUHA KPUCTAJUTH3AIIMOHHBIX YCTAHOBOK.

50.OcHOBHBIE TIPOIIECCHI CYITMIIBHBIX YCTAaHOBOK.

51. ®opmbl CBA3M BIaru ¢ MaTepUaIoM.

52. OCHOBBI KHHETUKH ¥ TMHAMHUKH CYIIIKH.

53. Haznauenuie u NpUHIUT ACHCTBUS CYIIUIBHBIX YCTAHOBOK.

54. KoHCTpYKIMU CYNIUIBHBIX YCTAaHOBOK.

55. Knaccudukanus CymmibHbIX YCTaHOBOK.

56. TernoBoii OanaHCc KOHBEKTUBHOW CYIIMIBHON YCTaHOBKH.

57. MarepuanbHblii 0aTaHC KOHBEKTUBHOW CYIIMJIBHON YCTAaHOBKH.

58.Ha3naueHue v MpUHIUI JEHCTBUS TETITI000OMEHHUKOB-YTHIN3aTOPOB.

59. [IpuHnunUaIbHBIE CXEMbl M OCHOBHBIC KOHCTPYKIIMHM TEIIO0OMEHHUKOB-
YTUIIU3aTOPOB.

60. BcrioMoratenbHOe 000py10BaHUE TEIMII0OOOMEHHBIX YCTAaHOBOK.

61. OcHoBbl pacdera © ToAOOpa  BCHOMOTATENBHOTO  00OPYIOBaHUS
TEIJI00OMEHHBIX YCTaHOBOK.

KoMIuteKkT pacueTHbIX 3aJaHUH, BBIHOCMMbIN HA JK3aMeH

3AJIAYA 1. Onpenenuth KOIUYECTBO TEIUIOTH (B KBT), monydaemoe Bo0i# B TCHJI006MCHHI/IKC
1A IPOTHBOTOKE, €CIIM PACXOA BOJIBI COCTABILACT 10000 kr/4, Boma HarpeBaercs ¢ 40 °C 1o 140
OC, TemoeMKoCTb BOBI nipu 40 °c paBHa 4,174 xJ[x/(xr K), TermmoeMkocTs Bonbl mpu 140 °c
paBHa 4,287 xJIx/(xr K).

3AJAYA 2. Onpenenuth MOBEPXHOCTh TETUIOOOMEHa (B M ) MIPU MPSMOTOKE M MPOTHBOTOKE,
€CJIM TEIUIOBas MPOM3BOIUTEIBLHOCTh paBHa 1,2 MBT, koaddumuent termonepenaun 16,5
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BT/(M2 0C) TeMIIepaTypbl Tperomero Termionocutenss u3MmeHsoTes ¢ 350°C mo 150°C,
TEMIIepaTypbl HarpeBaeMoro TerioHocuTelns n3menstores ¢ 40°C no 140°C

3AJJAYA 3. Ompenenuts cpeaHuid oObeMHBIH pacxon (B M /c) rperouiei BOAbl B
TETIIOOOMEHHOM afmapare, CCIIM TCMIOBAA NPOM3BOJUTENEHOCTE ANNapara 175 MBT, Bona
W3MEHSIET TEeMIIEpaTypy ¢ 140°C mo 100° C TEIIOEMKOCTh BOJbI mpu 100 °c paBHa 4,220
K[[)K/(Kr K), TEILIOEMKOCTL BOJBI IIpH 140 C paBHa 4 287 kJx/(kr K), IUIOTHOCTb BOJBI IpH
100 °C paBHa 958,4 KI/M°, IJIOTHOCTH BOJIBI mpu 140 °c paBHa 926,1 Kr/M° , kKoaddumnmeHt
TETUIOBBIX MTOTEPH B OKpY)I(aIOH.IYIO cpeny pasen 0,97.

3AJIAYA 4. Onpenenuts kod3ddunment temonepenadn (B Br/(m? °C)) st 4mcToil mIockoit
CTEHKH, eCIn KOA((UIMEHT TEIIO0TIa4H CO CTOPOHBI TPeromiero TeruioHocurens paseH 10000
BT/(M C) KO2(DPHUIMEHT TEIIOOTIaYM CO CTOPOHBI HarpeBaeMOT0 TEIUIOHOCHUTEINS paBeH 4600
BT/(M C) TOJIHHA IJIOCKOW CTeHKH | MM, KOA(D(PHUIMEHT TEIUIONPOBOJIHOCTH MaTepHalia
crenku 105 Bt/ (M C)

3AJIAYA 5. Onpenenutb MaccoBbI pacxo] HarpeBaeMol BOAbI (B KI/C) B TEIUIOOOMEHHOM
annapare, €Clu pacxos rperoleil Bojibl paBeH 54 M>/d, TperoIast BOJa H3MEHSET TEeMIIEPATyPY C
140°C no 100 C, reruoemkocts BossI ipi 100 °C pasua 4,220 kJHx/(kr K) TEILIOEMKOCTb BOJIbI
npu 140 °c paBHa 4,287 xJIx/(kr K), mmornocts Boasl mpu 100 °Cc paBHa 958.,4 Ko/,
IUIOTHOCTb BOJBI IIpH 140 °C paBHa 926,1 Kr/nm®, HarpeBaeMasi BOJla U3MEHSET TEMIIEpaTypy ¢ 60
°C 10 80 °C, 4,195 k/x/(xr K), Koa(b(me/IeHT TEIUIOBBIX MOTEPh B OKPYXKAIOIIYIO CPEAY paBeH
0,97.

3ATAYA 6. Onpenenutsd 3anac Maolaau MOBEPXHOCTH Kaiopudepos (B %), ecnu Tpe6yeMas{
TemmoBas MomHOCTs cocramsier 200 kBr, kosdduument Temmonepenaun 40 Br/(m® K),
IUIOLLa/1b MOBEPXHOCTH Tero0oGMeHa Kanopudepos 55 M, cpeHsis JorapudMudecKast pasHOCTb
temrepatyp 115 °C.

3AIAYA 7. Onpenenuth pacxo/ rperoiero napa (B Kr/c) B 1apoBOSHOM NOJOTPEBATENe, ECIH
pacxoll BOJbl COCTABIIACT 432 1/4, BOa mogorpesaercs ¢ 60 °C 1o 100 OC, TermoeMkocTh BOJIBI
npu 60 °c paBHa 4,174 x/Ix/(xr K), renoemkocTts Boasl ipu 100 °c paBHa 4,220 x/Ix/(xr K),
SHTaNbIUS Napa u3Mensercs ¢ 2723 kJx/kr no 534 xJlx/kr, k03)PUIMEHT TEIIOBbIX TOTEPH B
OKpy’Karollyto cpeay pases 0,97.

3AJAYA 8. Omnpenenuth KOIUYECTBO BOJBI (B KI/C), TOJJIekKaIlee BbIMIAPKE, €CIU
MPOU3BOUTENHLHOCTh BBHITAPHON YCTAHOBKH MO KOHIICHTPUPYEMOMY BeIlecTBY paBHa 650 kr/u,
HavyaJbHasi KOHIEHTpaIus BeriecTBa B pacTBope 20 %, KOHEUHas KOHIICHTpAIMs BEIIECTBA B
pactBope 88 %.

3AJAYA 9. Omnpenenuth TermioeMkocTh pacTBopa (B k/[x/(kr K)) B kopryce BbImapHO#
YCTaHOBKM, €CJM KOJMYECTBO BBIMApPEHHON Boabl cocraBiseT 0,44 Kr/kr, HadanbHas
KOHIIEHTpalus BemecTBa B pactBope 20 %, TEMIOEMKOCTh BBIAPHUBAEMOI0 BEIIECTBA paBHA
2,41 xJIx/(xr K), Tenmoemkocts Boasl 4,187 x/[x/(xr K).

3AJAYA 10. OmpenenuTh MOJSPHBIA MNpPOLEHT cojaepkaHusd (B %) HU3KOKUIIALIETO
KOMIIOHEHTa B JUCTHIUIATE, €CIM MOJISIpHAs Macca HU3KOKHUISIIErOo KOMIIOHEHTa paBHa 76,
MOJISIpHAsi Macca BBICOKOKHMITLIIIETO KOMITOHEHTa paBHA 155, KOHIEHTpAIusi HU3KOKHITAIIETO
KOMITIOHEHTa B quctuiuiiare 90 %.

Oobpa3zen 3x3aMeHALIMOHHOT0 OUJIeTa
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MHUHUCTEPCTBO CEJICKOI'O XO34MCTBA POCCUCKON ®EJIEPALIUN
DegepabHOE rOCyIAPpCTBEHHOE 0I0KeTHOEe 00pa30BaTebHOE YUpeKIeHne
BBICIIET0 00pa30BaAHMSA

«CapaToBcKkuil rocy1apcTBeHHbI arpapHbiii yHuBepcuter umMenn H.A. BaBuiioBay»

Kadenpa «[Ipupogoo0ycTpoiicTBO, CTPOUTEILCTBO U TEINIOIHEPTETHKAY
3K3AMEHAHHOHHI)Iﬁ BUWJIET Ne 1

no aucuuiuimHe «TernmomaccooOMeHHOE 000pyI0BaHHE TIPEIPUSTHID)

1. OcHOBHBIE BUBI TEMIOMAaCCOOOMEHHBIX MTPOIIECCOB.

2. OU3HKO-XMMHYECKHE W TEPMOJUHAMUYECCKHE OCHOBBI IMPOIIECCOB BHIIAPUBAHUS H
KPUCTAILTU3AIUH.

3. Ompenenuth KOJIMYECTBO TEIUIOTHI (B KBT), momyyaemoe BOAOH B TEINIOOOMEHHHKE

IIPH MPOTHBOTOKE, eCiii pacxoi Boasl coctaisier 10000 kr/4, Boga HarpeBaeTcs ¢ 40
°C 1o 140 °C, TemmoeMkoCTh BOMBL npu 40 °c paBHa 4,174 xJIx/(kr K), TemnoemMkocTb
BOIbI TIpu 140 °c paBHa 4,287 kJIx/(kxr K).

29.08.2020 r.

N.o0.3aB. kadeapout Huxumanos A.H.

4. Meroanyeckue MaTepuaJibl, ONpeAe/sionue nNpoueaypbl OeHUBAHUSA
3HAHUH, YMEHHU I, HABBIKOB U (WJIH) ONBITA 1eATEJIbHOCTH,
XapaKTepHU3yIIIHUX ITANbI (POPMHUPOBAHUA KOMIIETECHIMHI

4.1 Ilpoueaypbl OLleHMBAHUS 3HAHUI, YMEeHUI, HABBIKOB
U (MJIM) ONBITA AeATETLHOCTH

KoHTponbs pe3ynbratoB 00y4YeHUsI CTYIEHTOB, JTaloB M  YPOBHS
dbopmupoBaHus ~ KoMIeTeHUMH 1o  gucuuiuinHe — «TeriomaccooOMeHHOE
00OpylOBaHUE NPEINPUITHI» OCYLIECTBIIAECTCA YEpe3 IPOBEACHUE KOHTPOJI
CaMOCTOSITENIbHOU PadOThI M MPOMEXYTOYHOM aTTECTALIUH.

@opMbI  TEKyIIEro, MPOMEXKYTOYHOIO M  HUTOTOBOTO  KOHTPOJS U
KOHTPOJIBHBIE 3aJaHus JUIsl TEKYLIEro KOHTpOJs pa3palareiBatoTcsi Kadeapoi
UCXOJs U3 CIeUU(PUKHN TUCIUIUIMHBI, U YTBEPKAAIOTCS Ha 3aceaHUU Ka(eaphl.

4.2 Kpurepum ouleHKM 3HAHW i, YMEHNH, HABHIKOB M (WJIH) ONbITA
AEATeJIbHOCTH, XaPAKTEPU3YIUMX dTanbl GOPMHUPOBAHMS KOMIIETEHI[U B
npoiecce 0OCBOCHUs1 00pa3oBaTeJbHON MPOrPaMMbI

Onucanue mIKajbl OLICHMBAHHUA OOCTHIXCHUA KOMHGTCHL{I/Iﬁ MO0 JUCHUIIIINHE
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IPUBEICHO B Ta0IHIIE 5.

Tab6muna 5

YpoBeHnb
OCBOCHUS
KOMIIETEHIIH
u

OTMmeTKa o ATHOAIBHON CUCTEME
(mpoMexXyTo4Has aTTecTarus)™*

Omnucanue

8bICOKUIL

«OTJIMYHO»

OObyuaroniuiics OOHapy KU
BCECTOPOHHEE,  CHUCTEMAaTHYECKOe U
NIyOOKOE 3HaHHWE y4eOHOTO Marepuana,
yMeeT CBOOOJHO BBINOJHATH 33JaHus,
IPEIyCMOTPEHHBIE IPOrpaMMOii, yCBOMII
OCHOBHYIO JIUTE€paTypy U 3HaKOM C
JOTIOJIHUTEIBHOU JIUTEPATYypOH,
pPEeKOMEHI0BaHHOM  mporpammon. Kak
OpaBwiIo,  OOy4yaroUuiicss  MpOsBISAET
TBOPYECKHE CIIOCOOHOCTH B TTOHWUMAHHH,
U3JI0KEHUH U UCII0JIb30BaHUU MaTepuaa

oazoevtii

«Xopouro»

OOyuaromuiicss ~ OOHApY>XKMJI  TOJHOE
3HaHUE Y4eOHOro Marepualia, YCIEIIHO
BBITOJTHSET PEyCMOTPEHHBIC B
nporpaMMme 3aJaHusi, YCBOWJI OCHOBHYIO
AUTEepaTypy,  PEKOMEHIOBAaHHYIO B
porpaMme

nopozoewlii

«KYHAOBJICTBOPUTCIIBHO»

OOyuaromuiics  OOHapyXuia  3HAHHS
OCHOBHOTO y4€0OHOTo MaTtepuaiga B
00BeEME, HEOOXOIUMOM IS JallbHEHIIEH
yaeObl U TpeacTosmeid padoTel  TIO
npodeccuu, CIIPaBJISIETCSI c
BBINIOJITHEHUEM TPAKTUYECKUX 3aJaHUH,
IIPEyCMOTPEHHBIX IPOrpaMMOM, 3HAKOM
c OCHOBHOM JIUTEPATYPOH,
PEKOMEHI0BaHHOM IIPOrpamMMOW,
JOTYCTHJI TOTPEIIHOCTH B OTBETE Ha
JK3aMeHe u npu BBIMIOJTHEHUH
9K3aMEHAIlMOHHBIX 3aJlaHuil, HO 00JIaaer
HEOOXOIUMBIMM ~ 3HAHUSAMH  UId  HX
yCTpaHEHMSI oz PYKOBOJCTBOM
IpenojaBaTesns

«HEYOOBJICTBOPUTECIBHO

OO6yuaromuiics OOHapyXuil TpoOensl B
3HAHUSIX OCHOBHOTO yaeOHOTO
Marcepuaia, JOMYCTUJI NPUHIUIHUAIBHBIC
OH_II/I6KI/I B BBITIOJTHEHUHN
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VYpoeenb | OTMeTka 1o nATHOAIBHOM cucTeMe Onucanue

OCBOCHUS (mpoMexXyTo4Has aTTecTarus)™*

KOMIIETEHIIH
u

MIPEAyCMOTPEHHBIX IIpOrpaMMon
NIPAaKTUYECKUX  3aJaHui, HE MOXKET
MIPOJOJKUTh O0YUEHHME WU MPUCTYIUTH
K Mpo(ecCUOHAIBHON JEATeNbHOCTH 10

OKOHYaHUU o0OpasoBatenbHOU
opraHu3anyu  0e3  JIONMOJIHUTEIbHBIX
3aHATUN

4.2.1. Kpurepuu OHeHKH YCTHOro (MHCbLMEHHOI0) OTBeTa IpPH
NPOMEKYTOYHOI aTTecTauuu

[Ipu oTBeTe Ha BOMPOC 00YYAIOIIHICS TEMOHCTPUPYET:

3HAHMA: OCHOBHBIC BU/Ibl, HA3HAYEHUE, KOHCTPYKLUH, IPUHLIAIIBI JEHCTBHUS
TEIUIOMacCCOOOMEHHOTO 00OpYyJIOBaHMs, CBOMCTBA W BHJIbI TEIUIOHOCHUTENEH,
(UBMKOXMMHUYECKHE W TEPMOJMHAMUYECKHE OCHOBBI TEMIOMAacCOOOMEHHBIX
npoueccoB, (a30BbIE IUAarpaMMbl COCTOSIHUSL cMeceil, (OpMbl CBSI3U BIaru ¢
MaTepruasioM, OCHOBbI KWUHETHKU U JUHAMHUKHU CYIIKH;

YMEHHSI: HA OCHOBE PAacyeTOB MOJOMPATh CTAHJAPTHOE U BCIIOMOTaTEIbHOE
o0opyZoBaHuE, BbIOMpATh MPOTPECCUBHBIE MPUHIUIBI U CXEMbl OpraHU3aluu
TEIJIOMACCOOOMEHHBIX  MPOLECCOB €  PALMOHAJIBHBIM  HCIOJIb30BAaHUEM
VMCTOYHUKOB 3HEPI'HH, BBINOJHATH TEIUIOBbIE, MAaTEepUAIIbHbIE, TUAPABINYECKUE U
MPOYHOCTHBIE PACUETHI TEMIIOMACCOOOMEHHOI0 000PY/I0BAHUS;

BJIa/IeHHEe HABBIKAMU: METOJaMU pa3pab0TKU U 0OPMIICHUS MPOEKTHON U
pabouell TEXHUYECKOW JOKYMEHTAIMM TEeIIOMacCOOOMEHHOTO 000pya0BaHUs
NPEANPUATANA C UCTOIb30BAHMSI HOPMATUBHBIX MPABOBBIX JOKYMEHTOB, METOJIaMHU
IPOEKTUPOBAHUS TEINIOMAaCCOOOMEHHOTO 000PYI0BAaHUS NPEAIPUITUH.

Kpurepuu oueHku

OTJIMYHO - oOyyaromuicsi JeMOHCTPUPYET 3HAHWE 3HAYMTENbHOM YacTH
OCHOBHBIX BHJIOB, HAa3HAu€HUs, KOHCTPYKUUH, TNPUHIUIIOB
JeMCTBUSL TEIIOMAacCOOOMEHHOTO 000pY/IOBaHMs, CBOICTB H
BUJIOB TEIIOHOCUTENEH, (U3UKOXUMHUYECKHUX u
TEPMOJIMHAMHUYECKUX OCHOB TEIIOMAacCOOOMEHHBIX MPOIIECCOB,
(ba30BBIX AMarpaMM COCTOSIHUSA cMeceil, popmbl CBS3M Biaru ¢
MaTepuajioM, OCHOB KHHETMKM U  JMHAMUKUA  CYILKH,
MCUEPIIBIBAIOILE U MTOCIEA0BATENbHO, YETKO U JIOTHYHO M3J1araer
MaTepuan, XOpOLIO OpUEHTHpPYETCs B  Marepuaie, He
3aTPYyIHSETCS] C OTBETOM IIPH BUIOM3MEHEHHUH 3a/1aHU;

- YBEPEHHO YMEET Ha OCHOBE PacyeToB MOAOUPATh CTAaHAAPTHOE U
BCIIOMOTaTelbHOe 000pyJI0BaHHE, BBIOMPATh IPOrPECCUBHBIE
OPUHIUIBI W CXEMbl OpTraHU3alMM  TEIIOMacCOOOMEHHBIX
IPOLECCOB C PALMOHAIBHBIM MCIIOJb30BaHUEM HCTOYHHUKOB
SHEpruy, BBIMOJIHATD TEIIOBBIE, MaTepUajbHBbIE,
T'HJIPABJINYECKUE u IIPOYHOCTHBIE pacyeTsl
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TEIJIOMacCOOOMEHHOTO 000PY/IOBaHNS,

YCHEIIHOE ¥ CHUCTEMHOE BIIAJCHUE HAaBBIKAMH METOJIOB
pa3paboTku 1 oopmiIeHHS TPOEKTHON U paboueil TeXHUYECKOM
JOKYMEHTALUU TETIOMacCOOOMEHHOTO 000pyaOBaHUs
OPEANPUATHH C HCHONB30BaHMS HOPMATHUBHBIX ITPABOBBIX
JOKYMEHTOB, METOJIOB IPOCKTUPOBAHUS TEILIOMACCOOOMEHHOTO
000pyIOBaHUS IPEIIPUSITHH.

XOpo1Io

oOydaromuiics  JEMOHCTPUPYET 3HAaHUME  MaTepuana, He
JIOTTYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH;

B LIEJIOM YCIIEIIHO, HO HE YBEPEHHO YMEET Ha OCHOBE PacueToB
noa0upaTh CTaHJAPTHOE W BCIOMOTaTelbHOE O0OpYyIOBaHUE,
BbIOMpATh IMPOrPECCUBHBIE NPUHLMIIBI U CXEMbl OpPraHU3aLMU
TEMIOMacCOOOMEHHBIX MPOLIECCOB c paroHaIbHBIM
MCIIOJIb30BAaHUEM HMCTOYHUKOB PHEPIHM , BBIIOJIHATH TEIUIOBBIE,
MaTepuaibHble, THAPABIMYECKHE M TMPOYHOCTHBIC PACUETHI
TETIOMAacCOOOMEHHOTO 000y IOBAHUS;

B IIEJIOM YCIEIIHOE, HO COJepiKallee OTAeIbHbIe MPOOeNbl WU
CONPOBOXKAIOIIEECS  OTACJIbHBIMU  OIIMOKaMU  BJIAJICHUE
METOJlaMU Pa3pabOTKH u O(OpMIIEHUS MPOEKTHOM M paboueit

TEXHUUYECKOMN JIOKYMEHTalu1 TEIIOMAacCOOOMEHHOI0
000pyIOBaHUS MPENIPUATUIl C HCIOJIb30BAHUS HOPMATHBHBIX
IIPaBOBBIX JIOKYMEHTOB, METOIaMU IIPOEKTUPOBAHUS

TEMI0MacCOOOMEHHOTO 060py,Z[OBaHI/I${ HpeﬂHprITI/Iﬁ.

YIOBJIETBOPUTEIHHO

oOydaromuiics JIeMOHCTPUPYET 3HAHUS TOJIBKO OCHOBHOTO
maTepuaia, HO He 3HaeT JeTajel, JOoNycKaeT HEeTOYHOCTH,
JIOTIyCKaeT  HETOYHOCTH B  (QOpPMYJIMpOBKaxX, Hapylaer
JIOTUYECKYIO ITOCJIEI0BATENBHOCTh B U3JI0KEHUU IIPOrPAMMHOTO
MaTepuana;

B LIEJIOM YCIIEIIHO, HO HE CUCTEMHO YMEET Ha OCHOBE PACUETOB
noi0UpaTh CTAaHJAPTHOE M BCIIOMOTaTelIbHOE O00OpYyIOBaHUE,
BBIOMPATh IMPOrPECCUBHBIE NMPUHIMIIBI M CXEMbl OpraHU3aluu
TEMIOMacCOOOMEHHBIX MIPOLIECCOB c paloHaIbHBIM
WCIIOJIb30BAHUEM HMCTOYHHUKOB SHEPIHM, BBINOJIHATH TEIUIOBBIE,
MaTepuaibHble, THAPABIMYECKHE M TPOYHOCTHBIE PACUETHI
TEIIOMAacCOOOMEHHOT0 000pY/I0BaHUS;

B LIEJIOM YCIEIIHOE, HO HE CHCTEMHOE BIIAJIEHUE METOAaMH
pa3paboTKu ¥ 0POpPMIICHHS TPOSKTHON M padoueil TeXHHYeCKOi

JIOKYMEHTaIluu TEIIOMacCOOOMEHHOTO o0opynoBaHus
OPEINpUSATHA C  HUCIOJBb30BaHUS HOPMATHUBHBIX IPaBOBBIX
JOKYMCHTOB, METOJaMU MMPOCKTUPOBAHUA

TEMIOMAacCOOOMEHHOT0 000pyIOBAHUS IPEATIPUSITHH.

HECYA0OBJIETBOPUTECJIBbHO

oOyJaronuiics HE 3HAae€T OCHOBHBIE BHUJBI, Ha3HAUCHUE,
KOHCTPYKIIMU, TIPUHIUOBI JEHCTBUS TEIIOMAacCOOOMEHHOTO
o0opymoBaHUs,  CBOMCTBA W  BHUIBl  TEIUIOHOCHUTEIICH,
(UBUKOXUMUYECKHE u TEPMOJIMHAMUYECKHUE OCHOBBI
TEMJIOMAacCOOOMEHHBIX ~ IPOLECCOB,  (a3oBble  JHUArpaMMbI
COCTOSTHUSI cMeceld, (JOPMBI CBSI3H BIIarM ¢ MaTepUaIoM, OCHOBBI
KHHETUKA W JUHAMUKH CYIIKHA, JOITYCKAaeT CYIIECTBEHHBIS
OIIMOKU, HEYBEPEHHO, C OOJBIINMHE 3aTPyTHEHUSMHU BBITOTHSET
CaMOCTOSITEIIbHYIO pabory, OOJIBIITUHCTBO 3aJIaHuH,
MPEAYCMOTPEHHBIX TPOrPAMMON JTUCHUILTUHBI, HE BBIITOJIHEHO;

HE yMeeT Ha OCHOBE pacyeToB MNOJOUPATh CTAaHAAPTHOE H
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BCIIOMOTaTelbHOe 000pyI0BaHHE, BBHIOMPATh MPOrPECCUBHBIE
NPUHIUIIBI M CXEMbl OpraHu3alMyd  TEIIOMacCOOOMEHHBIX
MPOLECCOB C pPAlMOHAIbHBIM HCIIOJIb30BAHUEM HMCTOYHHUKOB
SHEPIrUM, HE YMEET BBINOIHATh TEIUIOBBIE, MaTepHaJIbHbBIC,

TUIPABINICCKUC u POYHOCTHBIC pacyeTsl
TEMIOMaCcCOOOMEHHOTO o0opymoBaHus, JIOITYCKaeT
CYIIECTBEHHbIC  OMIMOKHM,  HEYBEPEHHO, C  OOJBIIUMHU

3aTPyJHCHUSIMH  BBITIONHSET  CAMOCTOSITENIBHYIO  padoTy,
OOJNBIIMHCTBO  3aJaHUil, MPETyCMOTPEHHBIX  MPOrpamMMoOin
JACLIUIUIMHBI, HE BBIIIOJIHEHO;

- oOyyaromuiics He  BIaJeeT METOAaMU  pa3paboTKu U
odopMIICHHS MIPOEKTHOMN 51 paboueit TEXHUYECKON

JOKYMCHTAIU TEMIOMAacCOOOMEHHOTO O60py,I[OBaHI/IH
HpGIIHpI/IflTI/Iﬁ C HCHOJIb30BaHWA HOPMATUBHBIX IPABOBBIX
JAOKYMCHTOB, MCTOAaMU IMPOCKTUPOBAHHA

TEIIOMAaCCOOOMEHHOTO 000PYIOBAHUS MPEANPUITHH, JOITYCKACT
CYIICCTBEHHBIC  OINMOKW, C  OOJBIIUMH  3aTPyTHCHHSIMHU
BBITIOJIHSIET CaMOCTOSITEIIbHYIO pabory, OOJIBIIMHCTBO
PEYCMOTPEHHBIX MPOTrPAMMON JTUCIUIUIMHBI HE BBIMOJIHEHO.

4.2.2. Kputepuu OlleHKHU BbINIOJHEHHSI TUIIOBBIX PACY€TOB

[Ipu BBINOJHEHUN TUIIOBBIX PACUE€TOB 00YYaIOLIUICS JEMOHCTPUPYET:
3HAHUSA: TIOCJIEAOBATEIBHOCTh IMPOBEACHUS PACUETOB C UEIbI0 IMOJTYy4YECHUS
pe3yNbTaToB, HaubosIee OMU3KUX K TPEOYEeMbIM,
YMeHHsI: TPaMOTHO 0OOCHOBBIBATH MPUHSTHIC B XOJIE pacyeTa pelieHus,
BJIAJICHUE HABBIKAMH: IIPUMCHEHHUS TEOPETHUYECKUX  MOJIOKECHUH  MpH
BBITIOJTHECHUHU PACYETA.

KpnTeme OICHKH BBINNOJHCHHUA THIIOBBIX PACY€TOB

OT/INYHO B TIPOLCCCE BBIIIOJHCHUSA THUIIOBOI'O pacucTa 06yqa}01u1/1171c;1 HC
JAOMyCTUII CYIIECTBECHHBIX HETOYHOCTCH B pacyerax, TIpaMOTHO
o0ocHOBaI IIPUHSATEBIC pCHICHU:, IMPaBUJIBHO IMPUMCHUII
TCOPCTHYCCKHUEC IMTOJIOKCHUS ITPU BBIITOJIHCHUHN pacy€Ta

Xopoumo B IIPOLECCE BBIITOJIHCHUA TUIIOBOI'O pacucTa 06yan0u1H171c51 HC

JOIMYCTUIT CYIIECTBECHHBIX HETOYHOCTEH B pacyeTax, HE CMOr
IrpaMOTHO 000CHOBaTh MMPUHATBIC PCHICHUA, ITPABUJIBHO MPUMCHHUIT
TCOPECTHYCCKHUEC IMTOJIOKCHUS ITPU BBIITOJIHCHUHN pacy€Ta

YAOBJIETBOPUTEJIBHO B IIPONECCE BBIITOJTHECHU TUIIOBOI'O pacyeTa O6y‘laIOHII/H71051 JOITyCTHUJI
HCTOYHOCTHU B paCUCTaX, HC OKA3bIBAIOIINEC 3HAYNTCIIbHOT'O BIIMAHUA
Ha KOHCYUHBIN PEIYyIbTAT, HC CMOI' TPAMOTHO 000CHOBATH IIPUHATHBIC
PCHICHUS, HE IIPABUJIIbHO IIPUMCHUII TCOPECTUYCCKHUC TTOJIOKCHUS ITPU
BBITIOJTHCHHUHU pacucTa

HEYAOBJIETBOPUTECJIbHO B IIPONCCCE BLIITOJIHCHUA TUIIOBOI'O pacucTa 06yqa}01111/n71051 JOIMyCTUII
CYHIECTBECHHBIC HETOYHOCTH B pacy€Tax, HC CMOI' TpaMOTHO
000CHOBAThH MMPUHATBIC PCHICHUA, HC CMOT IIPABUJIBHO IIPUMCHUTH
TCOPECTHYCCKHUEC IMMOJIOKCHUS ITPU BBIITOJIHCHUHN pacy€Ta

4.2.3. Kputepum o1ieHKH JIaDOPATOPHBIX padoT
[Ipu BBIOMTHEHUH TAOOPATOPHBIX PAOOT 00YUAIOIIHIICS TEMOHCTPUPYET:
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SHAHHA: I10CIICA0BATCIbHOCTD IIPOBCACHUA OIIBITOB U HBMGPGHHﬁ;
YMEHMA: IIPCACTABJIATD IMOJYYCHHEBIC PE3YIILTATEI B BUAC OTUCTA,
BJIAJCHUEC HABBIKAMM: aHaJIN3a HOI‘pCHIHOCTCfI.

Kpurepuu o11eHKH BBINOJHEHNS J1A00PATOPHBIX padoT

OTJINYHO

oOydJaronuiicss BBIOJHUI paboTy B MOJHOM 00BeME ¢
COONIO/IeHHEM HEOOXOIUMON TOCIIEAOBATEILHOCTH  MIPOBEICHHUS
OIBITOB ¥ M3MEPCHHUIA;

CaMOCTOSITENILHO W PAIlMOHATIBFHO BRIOPAT U MOATOTOBHII JISI OTIBITA
HE00X0MMoOe O00OpYAOBaHUE, BCE OIBITHI MPOBET B YCIOBUSAX WU
peKUMax, 00eCIeYNBAIONINX TOJTYYCHHE PE3yIbTATOB U BBIBOJIOB C
HarOOJIbIIeH TOYHOCTHIO;,

B TIPEJICTABIICHHOM OTYETE MPABWILHO U aKKYPATHO BBIITOJIHUI BCE
3allUCH, TaOJUIbl, PUCYHKH, YCPTEIKH, TPAPUKH, BBIYUCICHUS WU
cJieTiall BBIBOJIBI;

NPaBUJIHHO BBIMTOJHIII aHAIM3 MTOTPEITHOCTEHH;

coOroai TpeboBaHwus 0€30MaCHOCTH TPY/A.

X0pOoI1I10

OTIBIT MPOBOJUJICS B YCIOBUSIX, HE 00ECIIEUUBAIOIIUX JOCTATOUHOM
TOYHOCTHU I/ISMepeHI/II/I,

OBUIO JOMYILEHO ABa-TPH HEeI04eTa, WK He 0oJiee 0JIHOM HerpyOou
OIIMOKYU U OJHOr0 HEAOYETA.

YIOBJIETBOPUTEIHLHO

paboTa BBITIOJIHEHA HE MOJHOCTHIO, HO 00bEM BBIMIOJTHCHHON YacTH
TaKOB, 4YTO TIO3BOJISICT TMOJYYUTh TMPABUIbHBIE PE3YJIbTaThl U
BBIBOJIBI, MJIM €CITU B XOJI€ NMPOBENICHUS OIbITA M U3MEPEHUHN ObLTH
JIOTIYIIIEHBI HE CYIIECTBEHHBIE OIUOKH,

OTIBIT TIPOBOJMJICS B HEPANMOHAIBHBIX YCIIOBHUSX, UYTO MPUBEIO K
MOJIYYEHHUIO PE3yIbTATOB € OOJIbIIEH MOTPEIIHOCTHIO,

B OT4eTe ObUIM JOMyLIeHbl B OOIIEH CIOXKHOCTU HE Oosiee NBYX
omurOOK (B 3amUCsAX €NWHHUIl, H3MEPEHUSX, B BBIYHCICHUSX,
rpadgukax, Tabnuiax, cxemax, aHaJIu3€e MOTPEITHOCTEN U T. 1.), HE
NPUHIMIIAATIBHOTO  JUIsl  JaHHOM  paboThl  XapakTepa, HO
TIOBJIMSIBIIIAX HA PE3YJbTAT BBITOJTHCHUS,

HE BBIMIOJIHEH COBCEM WM  BBIIIOJIHEH HEBEPHO AaHAIIU3
MIOTPEUTHOCTEN;

paboTa BBITIOJIHEHA HE MOJHOCTBHIO, OJHAKO O00OBEM BBHITIOJTHEHHOU
YacTH TaKOB, YTO MO3BOJISET MONTYYUTh MPABUIbHBIE PE3YIbTAThl U
BBIBO/JIBI IT0 OCHOBHBIM, TPHHIIAITAATHHO BAKHBIM 33J1a4aM PaOOTHI.

HECYA0OBJIETBOPUTECJIBbHO

paboTa BBITIOJIHEHA HE MOJHOCTHIO, U 00bEM BBHITIOJIHEHHOW YacTH
paboThI HE TIO3BOJISIET ClIeTaTh MPABUIIHHBIX BHIBOJOB,

OTIBITHI, W3MEPEHUS, BBIYUCIICHUS, HAOIIOIECHUS TPOU3BOIAMINCH
HEMPABUIBLHO

4.2.4 PyGe:xxHbIH KOHTPOJIb

[Tpu oTBeTEe HAa BOMPOC OOYUAIOLTUIICS TEMOHCTPUPYET:

3HAHMSI: OCHOBHBIC BUIbI, HA3HAYEHUE, KOHCTPYKIIUH, IIPUHIIUATIBI JISHCTBUS
TEIJIOMAacCOOOMEHHOTO0 O00OpYJIOBaHUs, CBOMCTBAa W BHUJBI TEIJIOHOCHUTEINIEH,
(U3UKOXMMHUYECKHE W TEPMOJMHAMUYECKHE OCHOBBI TEMJIOMACCOOOMEHHBIX
IpoIEeccoB, (ha30BbIE OUArpaMMbl COCTOSIHUA cMecei, (POpMBbl CBS3M BIAru ¢
MaTepHaIoM, OCHOBbI KHHETHKHU U TUHAMHUKHU CYIIIKH;
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YMEHHsI: HA OCHOBE PAacueTOB MOJOMPATh CTAHJAPTHOE U BCIIOMOTATEIbHOE
o0opyZ0BaHUE, BbIOMpATH MPOTPECCUBHBIE MPHUHIUIBI M CXEMbl OpraHU3AIUU
TEIJIOMAaCCOOOMEHHBIX  MPOIECCOB €  pallMOHAJIBHBIM  HCIOJIb30BaHUEM
VMCTOYHUKOB SHEPI'HH, BHINOJIHATH TEIJIOBbIC, MaTepUaNIbHbIC, THAPABINYECKUE U
MIPOYHOCTHBIE PACUETHI TEIIIOMACCOOOMEHHOI0 000PY/I0BAHUS;

BJIaJIeHHE HABBIKAMU: METOJaMU pa3pabOoTKu U 0hOpMIICHUS MPOEKTHON U
pabouell TEXHMYECKOW JOKYMEHTAIMU TEIIOMacCOOOMEHHOI0 000pYyI0BaHUS
NPEANPUATANA C UCIIONb30BaHUS HOPMATHBHBIX MPABOBBIX JOKYMEHTOB, METOAAMU
IPOEKTUPOBAHUSA TEINIOMACCOOOMEHHOTO 000PYI0BAHUS MPEAIPUITHH.

Kpurtepun oneHku

OTJINTHO - JIEMOHCTPHUPYET TITyOOKHE 3HAHUS POUICHHOTO MaTepraa;

- MCYEPIBIBAIOIIE, ITOCIEA0BATEILHO, TPAMOTHO U JIOTHYECKH
CTPOMHO M3JIaraeT MaTepuasl, He 3aTPYAHSACh C OTBETOM;

- CaMOCTOSITEJIbHO 0000IIaeT M H3JIaraeT Marepuall, He
JIOIyCKasi OIUOOK;

- cBOOO/IHO orepupyer OCHOBHBIMU TEOPETUYECKUMU
TIOJIOKEHUSIMH TI0 POOJIEMATHKE U3J1araéMoro Marepuana

Xxopoixo - IGCMOHCTpUPYET  JIOCTaTOYHbIC  3HAaHUSA  NPOHUIACHHOIO
MaTepuana;

- TPaMOTHO U TIO CYILIECTBY M3JIaraeT MPOWICHHBIA MaTepHal,
HE JOIMYCKACT CYHICCTBECHHBIX HETOYHOCTCH IIpyU OTBETEC HA BOIIPOC;

- CAMOCTOSITEbHO 0000IMaeT ¥ wu3NaraeT MaTephanr, He
JIOITYCKasi CYIIECTBEHHBIX OMIMOOK

YA0BJIE€TBOPHUTEJIBHO - M3J1IaraeT OCHOBHOW NPOWJEHHBIA MAaTepuall, HO HE 3HAET
OTJICTIbHBIX JeTaJICii;

- JIOTyCKaeT HETOYHOCTH, HEKOPPEKTHbIE (HOPMYITUPOBKH,
HapyLIAET MOCJIEI0BATENILHOCTD B M3JI0KEHUH MaTEpHUala,;

HCYA0BJICTBOPUTCIABHO - HE 3HAeT 3HAYNUTEJIbHOW 4acT! MPOrpaMMHOI0 MaTepHaa;

- JIONYCKaeT rpyOble OMMOKHU MPU U3N0KEHUH MPOTrPaMMHOTO
MaTepHana;

- ¢ OONBIIMMHU 3aTPYJHEHUSIMU pELIaeT CHUTYallUOHHBIE U
MPAKTUYECKUE 3a0a4H.

4.2.5 BX0AHO# KOHTPOJIb

[Ipu oTBeTE Ha BOMPOC O0YUAIOIIUIACS TIEMOHCTPUPYET:

3HAHMSA: OCHOBHBIX IMOJIOKEHUN U 3aKOHOB TEIJIOMacCOOOMEHaA;

YMEHHsI:  JICMOHCTPUPYET  OCHOBHBIC  TIOJIOKEHHUS W 3aKOHBI
TEIJI0MacCcOO0MEHa;

BJIaJIeHNe HABBIKAMM: METOJIaMH MPEICTABICHIS OCHOBHBIX TOJOXCHUH U
3aKOHOB TEIIOMacCOOOMEHa.

Kpurepuu ouenku

OT/IMYHO - JIEMOHCTpUpYeET IIyOOKHe 3HaHUs IIPOIIEHHOIO MaTepHana;

~ WUCYCPIBIBAIOUIC, IOCICA0BATCIIbHO, I'PaMOTHO M JIOTUYCCKU

30




CTPOMHO M3J1aracT MaTepuall, He 3aTPYIHSACH C OTBETOM;

= CaMOCTOATECIIBHO O606H_[aeT U H3j1ara€t marcpuaj, HE
J0ITyCKas OIHI/I6OK;

- CBOOOZITHO  OMepHpyeT  OCHOBHBIMH  TEOPETHYCCKUMH
MOJIOKEHUSIMHU TI0 IPOOJIEMATHKE U3J1araéMoro Marepuaa

Xxopouo - JIEMOHCTpUPYET  JOCTATOYHbIE  3HAHWA  MPOUJIEHHOIO
MaTepuana;
- TPAMOTHO W MO CYILIECTBY M3JIaracT MpPONJCHHBIA MaTepua,
HE JIOITYCKAeT CYLIECTBEHHBIX HETOUHOCTEH ITPH OTBETE HA BOIIPOC;
- CaMOCTOSITENbHO 0000IaeT ¥ u3JaraeT MaTephans, He
JIOITYCKasl CYIIECTBEHHBIX OITUOOK
YAOBJIETBOPUTE/ILHO - U3J1araeT OCHOBHOW NPOWJEHHBIA MAaTe€puall, HO HE 3HAET

OTIEJIbHBIX JETajIeH;

- JOIYCKACT HCTOYHOCTH, HCKOPPCKTHLIC (bOpMYJ'H/IpOBKI/I,
HapymacT nocjIeaA0BaTC/IbHOCTb B U3JIOKCHUHN MaTCpHraiia,

HEYAOBJICTBOPUTECJIBLHO

- HE 3HACT 3HAYMTEILHOM YacTU IporpaMMHOIro Marcpuaiia,;

= JOITyCKacT FPY6BIC OILIHOKHU IIpU HU3JI0OKCHUHN ITPOIrpaMMHOIO
MaTepuaia,

- ¢ OonpmmMHu 3aTPYAHCHUAMU PEIIACT CUTYALIMOHHBIC W
MMPAKTUYCCKUEC 3aJa4H.

Pazpadoomuux: npogpeccop I'nyxapee B.A. [\
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