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1. [Tepeyenb KOMIETEHUMH € YKa3aHHEM 3TANoOB uX GOpMHpPOBaHMS B IIpolecce
ocsoenus OIIOIT

B pesyaprare  u3yuenuss — gucuuiuinHel  «TemnmosHepretuueckoe - H
TEIUIOTEXHUYECKoe 00opyaoBanue» oOyuaromuecs, B coorBerctBun ¢ ®I'OC BO mo
HampaBiaeHuto  noAarotoBkn  13.04.01  TemnosHeprethka W TEIUJIOTEXHUKA,
YTBEPXKACHHOTO TMprKazoM MuHHCTepcTBa 0Opa3oBaHusa U Hayku PO ot 28 despans
2018 1. Ne 146, dopMupytoT cienyromnme KOMIETEHINH, YKa3aHHble B Tabnuie 1.

Tabauua 1
®opmupoBaHne KOMIETEHIHI B Mpouecce U3yYeHUsl TUCHUTIIHHBI
«Temo3HepreTu4ecKoe U TENJIOTEXHUYECKOE 000PY/I0BAHUE

Kommerenus Nuaukaropel DraIsl Bune! 3anstui O1ieHOYHBIE
Kon | HaumenoBanue JOCTHKCHUS (bopmupoBaHus JUISt CpeicTBa Jist
KOMITCTCHITHI KOMIICTCHIIMH B | JOPMUPOBAHU | OICHKH YPOBHSI
nporecce s copmupoBaH-
OCBOCHHUS KOMITCTCHITUH HOCTH
OIIOII KOMIIETEHIIHU
(cemecTtp)
1 2 3 4 5 6
I1K-6 |cmocoGeH k ITK-6.2 TIposoaut | 2 cemectp |Jlexkuun/ THUIIOBOM pacyet/
MIPOBEICHUIO TEXHHYCCKHE MPAKTHIECKUE | jabopaTopHast
TCXHUYCCKUX pacyeTsl TS 3aHATHS/ pa60Ta/
pacueToB s oTIpeIeeHus 11aboPaTOPHBIC | pyGesKHBIH
ONpEACICHNA rapaMeTpoB 3aHATHA KOHTPOJIb (o1poc)/
[1apameTpos 1 cepuitHOTO KYPCOBO# MPOeKT/
BbI60pa CEPUIHOTO | 605y nopars; SK3aMeH
1 paspaboTkn [1K-6.3 IIpoBogut
HOBOTO TEXHUYCCKHE
TETJIOPHEPreTHIec
- pacyeTsl s
TemotexHuyeckor | O PCACICHAA
0 o6opynoBanus u | 1aPaMETPOB
SHEPrOCHCTEM HOBOTO
000pyIOBaHUsI.
IIpumeuanue:
Komnerenuust IIK-6 — Takke QopMupyercs B XOJA€ OCBOCHHS JUCHUILUIMHBI
[IpoextupoBanue  sHeproodecneuenuss  npennpustuii  AlIK;  dakynpTaTuBoB
AJbTepHAaTUBHBIC WCTOYHUKU AHEProoOeCIICUCHHS, DHEProHOCUTEIN B

TETJIODHEPTeTHKE, TETUIOTEXHHUKE, TETUIOTEXHOJOTHAX; a TakKe B XOJIe TPOXOKICHUS
MPETUTIIOMHOM TPAKTUKUA M TIOJATOTOBKHU K MPOIIEAYPE 3aIIUTHI U MPOIEAYPHI 3aITUTHI
BBITTYCKHOM KBIM(DUKAITMOHHOU PaOOTHI.




2. Onucanue nokasaresieid 1 KpUTeprueB OLIEHUBAHUS KOMIIETEHIMH

IlepeyeHb OLIEHOYHBIX MATEPHAJIOB

Ha pa3/iIMYHbIX 3TAallax UX (l)OpMHpOBaHI/Iﬂ, OITMCAHMUC IIKAJ OICHUBaAHUA

Tabauna 2
[IpencraBnenue
Ne HaumenoBanue Kparkas xapakrepucTruka OLEHOYHOIO
I/ | OLIEHOYHOTO MaTepuaia MaTepuaia OUCHOTHOTO cpelctna
B OM
1 TUIIOBOM pacuer METO/1, KOTOPBIN MO3BOJISICT BBISIBUTD NepevYeHb TUIIOBBIX
YpOBEHb 3HAHUH, YMEHUI U pacyeToB Mo TeMaMm
CIIOCOOHOCTEH, MyTEeM aHallM3a KayecTBa | MPAKTUYECKUX
BBITMIOJTHEHUS 00yYaroIUMHUCS psiaa 3aHITUN
CIIELUATIbHBIX 33/IaHUH, TPUMEHEHUEM
METOJIOB, OCBOCHHBIX Ha JIEKIHIX
2 nabopaTopHas paboTa | CPeACTBO, HAIIPABIECHHOE HA U3YUYCHHE NepeueHb TeEM
MPAKTUYECKOT0 X0J[a TeX HIIU UHBIX 1a00paTOPHBIX
MPOLIECCOB, UCCIEOBAHUE SIBIICHUS B 3aHATHI
pamKax 3aJJaHHOH TEeMBI, ¢
COTIOCTABJICHUEM TOJTYyYEHHBIX
PE3yIbTAaTOB C TEOPETUUECKUMHU
KOHIICTILIUSIMU, OCYIIIECTBICHUE
MHTEPIIPETALMU MTOTY4YEHHBIX
pe3yIbTaTOB, OLICHUBAHUE
MPUMEHUMOCTH TOJIYYEHHBIX
pEe3yIbTAaTOB Ha MPAKTUKE
3 TEKYILIUHA KOHTPOJIb CPEICTBO KOHTPOJISI, KOTOPOE MO3BOJISIET | BOMPOCHI 110 TEMaM
(ommpoc) MOATAITHO OIEHUTH CTENEHb BOCIIPUATUS | JUCIHUIUIUHBIL:
y4eOHOro MaTepuaaa ¥ PaCCUINTaHHOE HA | — MepeYeHb BOPOCOB
BBIICHEHIE 00beMa 3HAHUKN 10 pa3zesnam;
00yyYaroIerocs 1o onpeaeieHHOMY - TIEpEeYeHb BOIIPOCOB
paszeiny, TeMe, TUCHUIUIUHBIL. JUTSL CAMOCTOSITEIbHOM
paboTsl
4 KYpPCOBOM MPOEKT camocTosTelbHas yueOHas padora, KOMILJIEKT 3a/IaHHi Ha
BBHITIOJIHsIEMasi OOYJarOIUMHUCS B TEUEHUE | KypCOBOE
ceMecTpa MoJl pyKoBOJCTBOM MPOEKTUPOBAHKE
npenojaBaresnss H cojaepiKarias
pe3ynbTaT HHXEHEPHOI'O PEIICHUS B
chepe npodeccroHanbHON
JIeTeTLHOCTH, HAIPaBJICHHBIN Ha
3aKperUIeHHE HABBIKOB
CaMOCTOSITEIbHOTO IPUMEHEHHS
00y4JaroIUMUCS 3HAHUHN IS
KOMIIEKCHOTO MPOo(eccroHalbHOTO
pelIeHUs] TPAKTUYECKUX 3a]1a4
5 MIPOMEKYTOUHAs MO3BOJISIET OLIEHUTh CTENEHb BOCHPUATHS | TIEPEUEHb BOIIPOCOB U

aTrectanus (3K3aMeH)

y4eOHOTr0 MaTepurasia JUCIUILUTHHBI

3aja4 I
IIPOMEKYTOUHON
aTTecTaluu




IIporpaMmma oneHMBaHUSA KOHTPOJIHPYEMOM JUCHUNIIMHBI

Tabauuna 3
Kon
Ne KonTposmpyemele pasiesbl KOHTPOJUPYEMOI HanmenoBanue
n/a (TeMBI TUCITUTIIIUHBI ) KOMITETCHIINH (MJIN OIICHOYHOTI'O CPEJICTBA
€€ 4acTu)
1 2 3 4

1. | Tennorenepupyromue YCTaHOBKH Texyumii KOHTPOD
CHCTEM TEIUIOCHA0XKEHUSI.

ITK-6 CamocTosTenbHas paboTa
[TaporypOunHbIE, ra3oTypOHHHEIE,
Mapora3oBbie TYPOUHHBIE YCTAaHOBKH. ITpomesxyTouHas aTTecTalus

2. | O6bmas XapaKTepUCTHKA I1K-6
MPOMBIILTIEHHBIX norpedureneit Texyrmuii KOHTPOJH
TEIIOIHEPTETHICCKIX pecypcos.

CamocrosTenbHas paboTa
KoxyxotpyOHbie, IJIaCTUHYATHIE,
TpyO4aTO-peOpPUCTHIC TEIIIO0OMCHHBIE IIpomexcyTotHad aTTeCTanHs
anmnapaTthl CUCTEM TETNIOCHAO0KEHHUSL.

3. | CmecurenbHbIe TEMI1000MEHHbIE [1K-6 Texymuii KOHTPOJIb
alaparhl. I/ICHapI/ITCJ'ILHLIe u CamocrosarenpHas pa60Ta
MIEPETOHHBIC YCTAaHOBKH. ITpoMerxKyTOUHas aTTeCTALUS

4. | 3yyeHHe  OCHOBHBIX  3JIEMEHTOB ITK-6 JlaboparopHast pabota
TEIIOTeHEPUPYIOLTUX YCTaHOBOK:

UCTIApUTEIThHBIE MTOBEPXHOCTH,
naporneperpeBarein, SKOHOMAaM3ephl.
KOHCTPYKITNHY, TEIUIOBBIC CXEMBI.

5. | M3yuenue yCTpoiicTBa [1K-6 JlaboparopHas pabota
napoTypOHMHHON YCTaHOBKH.
KoHCTpyKIIMM ~ pOTOPOB  MApPOBBIX
TypOUH ¥ MOAIIUITHUKY.

6. | Onpenencrne paGounx XapakTepHCTHK [TK-6 JlabopaTtopHas pabota
TEMJI000MEHHOTO amnrmapara.

Hccnenoanus KOXYXOTpyOHOTO
BOJIO-BOJITHOTO TEINIOOOMEHHHKA.

7. [Ipoueccol TermIooOMeHa u [1K-6
THAPOANHAMUKH B TuroBoii pacuer
TEIUIOPHEPTETHUECKOM 000pYIOBaHUY.

CocraBieHre M pacyeT TeMIOBOro
OanaHca KOTeTBHOTO arperaTa.

8. | TermoBoif mporecc MapoTypOUHHOM [1K-6
cTyrmeHn.  Tumel  MapoTypOMHHBIX Temosoit pacuer
ycTaHOBOK M ux Tepmuueckuil KII/JI.

Onpenenenne  Tepmuueckoro  KITJ]
NapoTypOMHHON yCTAaHOBKHU.

9. | Temmoo6bMeH B peKyHepaTHBHBIX I1K-6
TETI00OMEHHBIX amnmnaparax. Tumnosoii pacyer
KoncTpykTopckuii pacyer

TEII000MEHHOT0 ammapara. MeToabl




Kon
Ne Kontponupyemsie pazaens KOHTPOJUPYEMOI HaunmenoBanue
n/a (TeMBI TUCITUTIIIUHBI ) KOMITETCHIINH (MJIN OIICHOYHOTI'O CPEJICTBA
€€ 4acTu)
1 2 3 4
WHTEHCU(UKAIIUY TEIJI000MEHa.
10. | Meronmka  pacuera u  moxbopa [TK-6
CEpUIHOTO [1aJ1aCTUHYATOro Tumosoii pacuer
TeruiooOMeHHoro ammapata. Pacuer
IUTACTUHYATOTO BOJIOIOOTPEBATENS C
BBIOOPOM THIIOpa3Mepa.
11.| Meronmka pacuera u  moxbopa [TK-6
CEpUMHOTO  BO3yXOINOJOrpeBaTers. TunoBoii pacuer
Pacuer BomsHOrO Kamopudepa ¢
BBIOOPOM THIIOpa3Mepa.

Onucanue nokasareJsieil 1 KpUuTepueB OLleHMBAHUA KOMIIETEHUM I 10 JUCHUIJIMHE
«Tenno3Hepreruyeckoe U TEIIOTEXHUYECKOe 000Py/I0BaHME» HA Pa3IMYHBIX
Tanax ux (popMHpPOBaHUs,
ONUCAHNE HIKAJ OLleHMBAHUSA

Taoauua 4
Kon [Inanupyemslie [Tokazarenu U KpUTEPUU OLICHUBAHUSI PE3YJIbTATOB 00YUECHHUSI
KOMIIETEH | pe3yJIbTaThl HWKE HOPOTOBBIH HPOJIBUHYTHIN BBICOKUI
1, o0y4deHus MTOPOTOBOTO YPOBEHb YPOBEHb YpOBEHb
JTarnbl YpOBHS (ynoBneTrBopu- (xopor1o) (oTnHM4HO)
OCBOEHUS (Hey1oBIIETBOPH- TEJIbHO)
KOMITETECH TEJHHO)
LIUU
1 2 3 4 5 6
ITK-6 [1K-6.2 oOyJaromuiics He |00yJaronuiics oOyuarommiics oOyJaromiics
2 cemectp |[IpoBoauT 3HaeT JIEMOHCTPUPYET | IEMOHCTPUPYET | I€MOHCTPHPYET
TEXHUYECKHE  |00OpYy/JOBaHWE  |3HAHWS TOJNBKO  |3HAHUE 3HaHWE
pacueTsl IS CHCTEM OCHOBHOTO Mmarepuaia, He OCHOBHOTO 1
OlpesieNieHusl | TeIIOCHA0XKEeHHs; | MaTepuaa, HO He | I0IyCKaeT BCIIOMOTaTeIbHOrO
napamMeTpoB METOJIBI pacyeTa |CHCTEMHOE CYIIIECTBEHHBIX | TEIUIOOHEPTEeTH-
cepuitHOTO TEIUIOPHEePreTuye | BIaJeHue HETOYHOCTEH, HO | 4EeCKOTO
000pyI0BaHUs; |CKOTO MeTOoJJaMU coziepxariee 000py10BaHuS;
000pyIOBaHUSA M | TTOI0OpA OTJICITbHBIC YMEHHE
[1K-6.3 UCTIONb3YEMYIO0 | CepHITHOTO poOeTbl W BBIIOJIHSATD
[TpoBomuT TIPH ATOM 000pyIOBaHMUS, M | COTIPOBOXKIAIONIE | TETIOBBIC U
TEXHUYECKHE |HOPMATHBHYIO MPOEKTHPOBAHUS | €CSI OT/ICIBHBIMH | THIPABINYECKIE
pacyeTsl s JOKYMEHTAIIMIO, |HOBOTO, OLIMOKaMHU pacyeTbl
OTIpeNIeNIeHUsT | IOIYCKaeT JIOITyCKaeT BJIaJICHHE TETIOYHEPTeTH-
apamMeTpoB CYILIECTBEHHBIE  |HETOYHOCTH, METOJJaMU YeCKOro
HOBOTO OILIMOKH, JIOITyCKaeT noabopa 000py/IOBaHuUS,
000pyIOBaHUS. |HEYBEPEHHO, C HETOYHOCTH B CEpHITHOTO BJIAJICHUE
OONBIINMU (bopMynHpoBKax, |00OPYIOBaHUS U |HABBIKAMHU
3aTpYAHEHUSIMU | HapyIlIaeT NPOEKTUPOBaHUs | oA00pa
BBIIIOJIHSAET JIOTUUYECKYIO HOBOT'O CEpUIHOTO
CaMOCTOSITENIBHY | TIOCIIEIOBATEIHEHO 000pyI0BaHus U
10 padory, CTb B U3JIOKEHUU POEKTUPOBAHUSI

6



Kon [Inanupyembie [TokazaTenu v KpUTEpUN OIICHUBAHMS PE3YJILTATOB OOYICHHS
KOMIIETEH | PE3yJIbTaThl HUKE MOPOTOBBIN NPOJABUHYTHIN BBICOKHU
1Y, 0o0y4deHus IIOPOTrOBOTO YpOBEHb YPOBEHb YpOBEHb
ATaIlbl YpOBHS (ynoBieTBopu- (xoporo) (oTnHM4HO)
OCBOEHUS (Hey1OBIETBOPH- TEJbHO)
KOMIIETCH TEJIbHO)
005051
1 2 3 4 5 6
OOJBILITHCTBO [IPOrPaMMHOI0 HOBOTO;
3aJaHUH, MaTepuasa MCUEPIIBIBAIOLIE U
MIPEyCMOTPEHHBI HIOCJIEI0BATENBHO
X IPOrpamMmon , YETKO 1 JIOTUYHO
JUCLIAILIVHBL, HE u3jaraer
BBITOJTHEHO marepuall,
XOpOouIo
OpPUECHTUPYETCS B
marepuaie, He
3aTPYAHSIETCS C
OTBETOM TIpU
BUJIOM3MEHEHUH
3aJaHAN

3. TunoBbie KOHTPOJIbHbIE 32IaHUSI MJIH HHbIE MaTEePHAJIbl, HEO0OX0IUMbIE /sl
OlleHKHU 3HAHWI, yMEeHHUIl, HABBIKOB U (WJIH) ONbITA AEATEJIbHOCTH,
XapakTepu3yuX 3Tanbl (()OPMUPOBAHNSI KOMIIETEHIIHII B Npolecce 0CBOECHHS
00pa3oBaTeIbHOI MPOrpaMMBbI

3.1 TunoBoii pacuer

Temartuka THUIIOBBIX pAcCuETOB YCTAaHABJIMBACTCSI B COOTBETCTBUU C paboyeit
MIPOrpaMMON JUCIIUIUTMHEI « TETTO3HEPreTHIECKOE M TeTIOTEXHUIECKOE 000PYI0BaHUEY,
pabounM y4eOHBIM IJIAHOM MO HarmpaBieHuio moarotoBku 13.04.01 TemnosHepreTuka u
TETUTOTEXHUKA.

Ha mpakTideckux 3aHATHSX BBITIOIHSIOTCS CIICTYIOIINE TUITOBBIC PACUCTHI:
CocrasiieHre U pacyeT TEIIOBOro OanaHca KOTEJIBHOTO arperara.

Onpenenenue Tepmuueckoro KITJ[ mapoTypOMHHON yCTaHOBKH.

Onpenenenne Tepmudeckoro KIJI ra3orypOuHHON yCTaHOBKHU.
KoHcTpyKTOpCKHii pacyeT TerI000MEHHOTO arapara.

MeTtorka KOHCTPYKTOPCKOTO pacyeTa TeII000MEHHOTO anrapara.

Pacdet koKyxoTpyOHOTO TIOJIOTPEBATENS C BHIOOPOM THUITOpa3Mepa.

Pacder mmacTMHYaTOTO BOJOMIOIOTPEBATENSI C BLIOOPOM THUIIOpa3Mepa.

Pacuer BogsiHOTO Kanopudepa ¢ BLIOOPOM TUTIOpa3Mepa.

. Pacder Tepmudeckoro neasparopa CMECUTEIBHOTO THTIA.

10. OnpeneneHre METANIOEMKOCTH KOXKYXOTPYOHOTO TEIJIOOOMEHHOTO armapara.
11. Pacyer BbIapHOM YCTAaHOBKH.

©oNoahrwWNE




12. Pacuet pekTU(hUKAIMOHHON KOJIOHHBI.
3amaHre Ha BBIOJHEHHWE THUIIOBOTO pacdeTa BBIIACTCS TpEnojaBaTesieM IS
KaXJI0T0 00YYaIoIIerocs U3 MepeyHs BaApUaHTOB COOTBETCTBYIOIIETO TUIIOBOTO pacyera.



IIpuMep THIIOBOTO pacyera:
Pacyer K0:Kyx0oTpYyOHOr0 nogorpesareJisi ¢ BLIDOpOM TUIIOpa3Mepa

[TonoOpaTh KOXyXOTpyOHBIM BOAOBOASHONW MOJOTpEBAaTeNb ISl CHUCTEMBI
OTOIUIEHUS NpHU 3aJaHHBIX MapaMeTpax TeruioHocutens. OnpenenuTs Kod(pQUIUEHT
TEIUIoNEpeaayy, IUIOMAAb BOJOBOIASHOIO MTOAOTPEBATENS, U KOJIMYECTBO CEKLIMMU NpPH
CJIIENYIOIIUX YCIOBUAX:

OtonuTenbHass Harpy3ka Qomax, MBT; TemmepaTypHblii rpaduk TEIIOBOH ceTu
T1/7, °C; TemrepatypHbIii TpaduK CHCTEMBI OTOTUICHHS T3/T, °C.

TemnepatypHbIil rpadux MaxkcumanbHas Harpy3ka
Ne n/mn

T1 T2 T3 Qomax
1. 115 70 90 0,290
2. 115 70 90 0,350
3. 115 70 90 0,480
4. 115 70 90 0,750
o. 115 70 90 0,920
6. 150 70 95 0,250
1. 150 70 95 0,320
8. 150 70 95 0,550
9. 150 70 95 0,690
10 150 70 95 0,830

Jl1st pacyeTa MpUHUMAEM TOPU3OHTAIBHBIA CEKIIMOHHBIN KOXKYXOTPYOHBIN BOJI0-
BojsiHOM moporpeBatenb mo 'OCT 27590 ¢ TpyOHOU cucTeMON M3 MPSIMBIX TIAIKUAX
JATYHHBIX C JIByXCEKTOPHBIMH OTIOPHBIMH IeperopojakamMu. HapyxHblii nuamerp
TpyOok 16 Mwm, BHyTpeHHuii - 14 mm. Marepuan TpyOok naryHb Mapku JI68 ¢
ko3 dulrieHTOM TeronpoBogHocTH Matepuana 113 Bt/(m-°C).

Metoauka pacuera:

Pacuetnbie pacxonbl Boibl Ggo U Gomax, KI/4, JJIS pacdeTa BOJOMOAOTpeBaTeNei
CUCTEM OTOIUICHUS CJIEIYET ONPEACIISITh M0 (hopMyam:

I'PEIOLIEN BOJBI
= 30l

Fao : 1
; I:Tl - Taﬂ)‘: ( )
HarpeBaeMou BOJBI
3,60
Gﬂm = T omim 2
- @

Jlnst onpenenenust ko3 dUIMEHTa TeIUIoNepeIadl BOJAOBOSHOTO MOI0TPEBATEIS
MIPUMEHSETCS ypaBHEHUE TETIOBOTO OalaHca:
Q=k-Fat, (3)
rae Q — KOJIMYeCcTBO TeTuia, BOCIPHHUMAEMOE BTOPUYHOM BO0M, BT;
K — KOO(HUIMEHT TemIonepeaadn BOAOBOIIHOTO Mogorpesaress, Br/(mM’rpa);
F — MOBEPXHOCTb HAIPEBA [IOLOTPEBATEIIS, M;
At,,— cpennss norapumudeckas pa3sHOCTb TEMIIEPATYP IEPBUYHOTO M BTOPUYHOIO
TETJIOHOCUTETIEH, OTIpeiesiieMasi U3 BEIPKCHHUS
A = I:Tl - Tal) - [taz - 1:.:'_

¥ 2’313 T1 ™ Tal (4)

Taz ™ T2




r7ie T - TEMIEePATypbl IEPBUYHOTO U BTOPUYHOI'O TEMJIOHOCUTEINIEH MPU BXOJAE U BBIXOJIE
U3 MOJ0rpeBaTes, rpai.

Jli1s BeIOOpa HEOOXOAMMOTO TUIOpa3Mepa BOJOMOAOTPEBATENs MPEIBAPUTEIHBHO
3a7aeMCsl OIITUMAJIbHOM CKOPOCTBIO HArpeBaeMoi BoAbl B TpyOkax, pasHor Wy, = 1 M/c,

H OIIpCaACIIsICM H€06XOI[I/IMOC CCUCHHC Tp}I60K BOJOIIOOOI'PCBATCIIA pr

bopmyiie

B coorBercTBUM C mONydeHHOW BenuuuHON fr,

G,

Yo _ Rma

Y

HEO0OXOMMBIN TUIIOPA3MEP BOJIONOIOIPEBATEIIS.

Jlyis BBIOpaHHOTO THUIOpa3Mepa BOJOMOJOTpEBATeNsl OMpeaeisieM (PaKTUYeCKHe
CKOPOCTHU BOJIbI B TPYOKaX U MEKTPYOHOM MPOCTPAHCTBE KaXkJI0I0 BOJOIOIOIPEBATENS
MPH ABYXIOTOYHON KOMIIOHOBKE 1O (popMyJiam:

2 3600Wp

ycl

yen

2

M°, TI0

Q)

u 1o Tabn. BwIOMpacM

i s %m;{ "
P (6)
F am
me ==
23600 fmpP (7)
Texunueckue XaAPAKTEPUCTUKH BOI[OHO)IOFPEBaTeJIeﬁ
TemmoBas
IoBepxHOCT nponssgaozmTenLHOCTL
Hapyxwnsiit | Yucno IImomane IMomas OKBUBAJIEHTHLIN Harpesa Qcex” s KBT,V CEKIINH
TUaMeTp | TpyOoK CEeUCHUH JTUaMETP . JIIMHOM, M
CEUYCHUS OJHOM CEKITUHN
Kopmyca B MEXTPYOHOTO V60K MEXTPYOHOTO f o M2 ol Cucrema u3 Tpyo
cexiuu Dy, | cexum | mpocTpaHcTBa fpy > | mpoctpamcrtea | T P poGuIUpO-
M n, 1T formmy M2 > M Oos, M JUTHIHE, M TIaJIHX BAHHBIX
7 P> oK (ucromH. 1)
(ucmonH. 2)
2 4 2 4 2 4
57 4 0,00116 0,00062 0,0129 0,37 | 0,75 8 18 10 23
76 7 0,00233 0,00108 0,0164 065 | 1,32 | 12 25 15 35
89 10 0,00327 0,00154 0,0172 0,93 | 1,88 | 18 40 20 50
114 19 0,005 0,00293 0,0155 1,79 | 358 | 40 85 50 | 110
168 37 0,0122 0,00570 0,019 3,49 | 698 | 70 | 145 | 90 | 195
219 61 0,02139 0,00939 0,0224 575 |11,51| 114 | 235 | 150 | 315
273 109 0,03077 0,01679 0,0191 10,28 | 20,56 | 235 | 475 | 315 | 635
325 151 0,04464 0,02325 0,0208 14,24 (28,49 | 300 | 630 | 400 | 840
[Tpumeuanus:

1 Hapy>xHbl1ii quameTp TpyOok 16 MM, BHYTpeHHU - 14 MM.
2 TernoBasi IPOU3BOIUTEIHLHOCTh OTIPE/ICIICHA MPH CKOPOCTH BOJIBI BHYTpU TPYOOK | M/cC, paBeHCTBe
pacxo0B TEII00OMEHUBAIOIUXCS cpell U TemnepatypHoM Harope 10 °C.

Koo duriuent temmooraadn oy, Br/(M*°C), oT rperoieil BB K CTEHKe TPYOKH
ompenensercs o Gopmyie

oy = 116[1210 + 182 — 0,038(2)? |

0.2
Top

4227

3YE

i€ CpElIHsIsl TEMITepaTypa rperoliero TeIOHOCUTENS

10

(8)




P T
R
Ep .
2 (9)
OKBUBAJICHTHBIN JUAaMETp MEXKTPYOHOTrO NPOCTPAHCTBA, M, OINPEAEISIETCS IO
bopmyie
2 2
i - e - ?m’mp
- = ——
L+ nd
= (10)
Jli1st BBIOpaHHOTO TUIOpa3Mepa BojomnoaorpeBarens d,,, MpuHAMAETCs 1o TabII.

2 .
Koaddumument temmoornaun o, BT/(M™-°C) oT cTeHKH TpyOKHM K HarpeBaeMou

BOJIE OIIPEIEIIIETCS 10 (GOpMyIIe
WUB
a; = 116[1210 +18¢% - 0,038{%)3]5

0z -

(11)
rae ., — cpenHsAs TeMIepaTypa HarpeBaeMoro TEILIOHOCUTEIIS, TPajl.

" H + H
(12)

KooddumuenT Terronepenaun Bogomomorpesarens Kk, Br/(m%-°C), ciexyer
OmpenenaTs no Gopmyre

_ yp
R T
_t —t+ =
oty Ay (13)
rae Y - kodbdurumeHt SPPEeKTUBHOCTH TEIIOOOMEHa Il  TIAJAKOTPYOHBIX

BOJIONIOJIOTpEBaTeNield ¢ onmopaMu B Buje Nosok ¢ = 0,95, ang rmagkoTpyOHBIX C
0JIOKOM OIMOPHBIX MEPEropooK Y = 1,2, 11 npoUIMpoOBaHHBIX U C OJIOKOM OMOPHBIX
neperopoiok y = 1,65;

B - KO3(pPUIMEHT, yUUTHIBAIOIIMIA 3arpsi3HEHHE MOBEPXHOCTH TPYO B 3aBUCHMOCTH
OT XUMHUYECKHUX CBOMCTB BoAbI, puHUMaetcs § = 0,8 - 0,95;

Ocr — TOJIIMHA CTEHKH TPYOKH, M, ONpENENsIeTcs HCXOHAs M3 MPUHATOro pa3mepa
TpyOOK;

Aer— KO3 DUIIMEHTOM TEIJIONPOBOAHOCTH MaTepuaiia creHku, Bt/(m-°C).

[Ipu 3a7aHHONM BEIMYMHE PACUETHOM NMPOU3BOAUTEIBHOCTH BOAONOAOTPEBATEIA

Q mno 3HayeHHWsM KodpdUIMEeHTa Temonepenaun K ©u  cpemaHenorapugMuIecKon
pasHocTH Temneparyp Aty onpenenuTts HEOOXOIUMYIO IIOBEPXHOCTh HarpeBa
Bojonoforpesarens F, Beipazus u3 ¢hopmyisl (3):

__Q .
kAt (14)

Yucino CeKI_[I/Iﬁ BOOOIIOOOIpCBATCIIA B OJHOM IIOTOKC N, mT., HuCXOoAsa H3

JBYXIIOTOYHON KOMITOHOBKHU OTpeIesieTcst o Gpopmyiie

o F

o (15)
Ecou Benmnumna N, momyuenHas mo Qopmyne (15) umeer apoOHYHO YacTh,
cocTapJsitolryo 6osee 0,2, YUCIIO CEKIUi CleAyeT OKPYTISTh B OOJBIIYIO CTOPOHY.
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3.2. JlabopaTopHasi padoTa

Temarnka 1aOOPAaTOPHBIX 3aHITUN YCTAHABIMBACTCS B COOTBETCTBUU C paboOUei
MIPOrpaMMON JUCHUIUIMHBI « TerI0O3HEpreTHIeCKOe 1 TEIIOTEXHUIECKOE 000PYIOBAHUE,
pabounm y4yeOHBIM IJIAHOM MO HampaBieHuio moarotoBku 13.04.01 TemnosnepreTuka u
TEIUIOTEXHUKA.

Tembl 1a6OpaTOpHBIX pabOT COOTBETCTBYIOT pabouel MporpaMme TUCHUTIINHBI
(MOIyNisl) W BBIMOJIHSIOTCS B COOTBETCTBUM € METOJWYECKUMU YKa3aHUSIMHU IO
BBITIOJIHEHUIO J1a0OpaTOpHBIX paboT 1o JuciuiuinHe «TemnosHepreTnyeckoe U
TEIUIOTEXHUUECKOE 000PYI0BAaHHUEY.

[lepedenn TeM 1a0OPATOPHBIX 3aHATUM:

1. M3ydyeHre OCHOBHBIX 3JEMEHTOB TEIUIOI€HEPUPYIOIIHNX YCTaHOBOK:
VCIIAPUTEIIbHBIE TIOBEPXHOCTH, ITAPONEPETPEBATENH, IKOHOMAN3EPBI.

2. N3yuenue ycTpoiicTBa MapoTypOMHHOW ycTaHOBKM. KOHCTpyKIMH pOTOPOB
MapOBbIX TYPOUH U MOAIIUITHUKH.

3. Usyuenue ycrpoiictBa I['TY. KoHCTpyKIMS BO3AYIIHOTO KOMIIpECCOpa U
TypOuHsl. [locnenoBaTebHOCT ONepaluii 3alycKa 1 MaHEBPUPOBAHUS TYPOUHBI.

4. Onpenenenne  pabo4yMX  XApaKTEPUCTUK  TEIJIOOOMEHHOTO  ammapara.
UccnenoBanus KOKyXOTpyOHOT'O BOJIO-BOJISHOTO TEIJIOOOMEHHUKA.

5. Ompenenenne  pabo4MX  XapaKTEPUCTUK  TEIUIOOOMEHHOTO  ammapara.
WccnenoBanus IacTUHYATOTO BOIO-BOASHOTO TETNIOOOMEHHHUKA.

6. VMccnenoBanue BOJO-BO3AYIIHOTO TEIUIOOOMEHHOTO ammapara (kamopudepa).
Omnpenenenre kodpduIMeHTa TEIIONEPEIayu.

3.3. Texkyuiuii KOHTPOJIb

Bonpoch! TeKyIux KOHTPOJIeH
Bonpocul, paccmampusaemvlie Ha ayOumopHbix 3aHAMUX

1. Tennorenepupyromas ycranoBka. Mcrounnku npeoOpa3oBaHMst 3HEPTHH.

2. TenieHIUU pa3BUTHS TEIJIOTEHEPUPYIOLIUX YCTAHOBOK

3. Tumbl  TEIUIOTEHEPUPYIOUIMX YCTAHOBOK M COOTBETCTBYIOIIME  METOJIbI
MPOU3BOJCTBA TEMJIOBOW SHEPTUU

4. KorenbHble YCTaHOBKM Ha opraHuuyeckoM Toruiuse. [Ipunimn npeoOpa3oBaHus u
nepeaur SHEPruu TEIIOHOCUTEITIO.

5. O6nacTh MPUMEHEHUS BOJOTPEHHBIX KOTJIOB U MapaMeTPhl UX pabOThI.

6. Cepa npuMeHeHHUs ¥ TPEUMYILIECTBA MAPOBBIX KOTJIOB.

7. [lapaMeTpbl SHEPreTUYECKUX MAPOBBIX KOTEJIBHBIX arperaTos.

8. [lapameTpbl MNPOMBIIUICHHBIX MApOBBIX KOTEJIBHBIX AarperaroB M OTpacid HuX
IIPUMEHEHUSL.

9. bapabanHbIe mMaporeHepaTophl, UX XapaKTEPUCTHKH.

10. [IpsiMOTOUHBIE TAPOTEHEPATOPDI, UX XAPAKTEPUCTUKH

11. ITaporeHepaTtop aTOMHOTO SHEPrOOJIOKa, €r0 XapaKTEPUCTHKH.

12. TunponvHamMuyeckas Teopusi TEII000MeHa.

13. Ha3naueHue 1 B3auMOpacIoioKeHUe TIOBEPXHOCTEH HarpeBa KoTjoarperara.
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14. Tunel, Ha3HaueHHWE W OOJACTM TIPUMEHECHUS TYPOMHHBIX JHEPrEeTHUUECKUX
YCTaHOBOK.
15. Turel mapoTypOUHHBIX YCTAHOBOK Y TIPUHITUTIBI ICUCTBUS IMAPOBBIX TYPOUH.
16. OmHO-, NBYX- ¥ TpEeXCTyINEHYaThle, OIHO- W JBYXBCHECUHBIC, AKTHBHBIC W
PCaKTHBHBIE TYPOUHBI.
17. TennoBoii mporiecc mapoTypOuHHoi ctynenu u e€ KII/1.
18. CooTHolIeHrEe MapOnpPOU3BOAUTEIFHOCTH TEINIOTEHEPATOPa U MOIITHOCTH TTapOBO
TypOUHBL.
19. Tunel ra30TypOMHHBIX YCTAHOBOK U 00JIACTH UX MPUMEHEHUSI.
20. Huxner I'TY. Tepmuueckuit, mexannyeckuit u apdextuabiit KITA I'TY.
21. XapakTepuCTUKa TMPOMBIIUICHHBIX NOTPEOUTENEH  TEIMI0dIHEPreTHYECKUX
pecypcoB. Knaccuduxanus Tenioucnoab3yomux YCTaHOBOK.
22. ITpunHIun paboThl PEKyNEepaTUBHOTO U PET€HEPATUBHOTO TETNIOOOMEHHHUKA.
23. CxeMbl peKynepaTuBHBIX TEINIO0OOMEHHUKOB HEMPEPHIBHOTO U MEPUOIUUECKOTO
NEUCTBUA.
24. TIporiecc  TETUIONPOBOJHOCTH, TEIJIOBOW TMMOTOK TUIOCKOW U IMIHHIPHUYECKOM
CTEHKH.
25. TenmoBoit  GamaHc TEMIOOOMEHHOTO —ammapara W OCHOBHOE ypaBHEHHE
TETIONIEPETaUH.
26. KoxyxoTpyOHBIC =~ TApO-BOASHBIE W BOAO-BOJSHBIC  PEKYyIEPATHBHEIC
TeriooOMeHHbIe anmaparel. CxemMa 1 KOHCTPYKTUBHOE HCIIOTHEHHE.
27. CeKlIMOHHBIE KOXKYXOTPYOHBIE pPEKYIEepaTUBHbIE TEIUIOOOMEHHBIC —ammapaThl.
Cxema u puHIMI PadOTHI.
28. TernoBoil  KOHCTPYKTOPCKUW ~ pacyeT  KOXKYXOTPYOHOTO  TEIIOOOMEHHOTO
ammapara.
29. T'umpaBimuyeckuii pacder TeruiooOMeHHoro armapata. OnpeneneHue ToTephb
JIABJICHUS B TPYOHOM M MEXTPYOHOM MPOCTPAHCTBE.
30. IIpouHOCTHOM pacueT KOKyXOTPYOHOTO TeTJIO0OMEHHOTO ammapara.
31. CnocoObl KOMIEHCAlMK HampsbkeHud W aedopMamii B KOXKYXOTPYOHBIX
PEKYIIepPaTUBHBIX TEINIOOOMEHHUKAX.
32. [InacTuHYATHIC TEITIOOOMEHHBIE anmapaThl. CxeMa v IPUHITUT paboTHI.
33. Ilpodunm mnacTrH. DKBUBAJICHTHBIN TUaAMETpP KaHaja.
34. PacueT miacTMHYATOTO ammapara C OIMpPEIeICHUEM YHUCia XOJIOB M IUIACTHUH B
MaKere.
35. YcrpoiicTBO TpyOUaTO-peOpHUCTOro TEINIOOOMEHHOTO armmapara. VcrnomHneHue
MapOBBIX M BOJSHBIX Kaopudepos.
36. Cxembl opeOpeHust TpyOOK ¥ CITOCOOBI 00pa30BaHUs PEOPUCTOM TOBEPXHOCTH.
37. Metoauka pacueTa u mooopa Tpyo4aTo-peOprucToro TeriooOMEHHOTO arnmapara.
38. [lpuHnun nmedcTBUs, OONACTH TMPUMEHEHHS M KOHCTPYKIIMM CMECHTEIBHBIX
TETIIOOOMEHHHUKOB.
39. Ucnaputenmu W KOHACHCATOPHI CMECUTEIILHOTO THIA. YCTPOWCTBO M TPUHITHUII
JIEUCTBUAL.
40. YcTpoilcTBO U PUHLIMIT IEHCTBHSI TEPMUYECKOTO JIeadpaTopa.
41. KoHieHCaIlMOHHBIE TETUIOOOMEHHUKHM ISl TIyOOKOM — YTHJIM3aIllMU  TETUIOTHI
BJIQYKHBIX Ta30B.
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42,
43,

44,
45.
46.
47.

48.
49,

50.

[TpuHLMn pabOTHI BRIMAPHBIX YCTAHOBOK U c(hepa UX MPUMEHEHHUSI.

Knaccuukaiiys BeImapHbIX anmapaToB MO MPUHIIMITY paOOThI U JABICHUIO BHYTPH
anmnapara.

OnpecHUTENbHBIE YCTAHOBKH, CXEMBI M IPUHLIMIT PAOOTHI.

Knaccel OMHapHBIX cMeced U IPUHLMIT UX pa3esICHUs!.

OU3NKO-XUMHAYECKAE U TEPMOJAMHAMHUYECKHE OCHOBBI IIPOLIECCOB IIEPETOHKH U
pPEeKTU(DUKAIHH.

[Mpuammn paboThl PeKTU(UKAIMOHHBIX YCTAHOBOK M MPUHIMIHAIBHAS CcXeMa
PEKTU(PHUKAIIMOHHON KOJIOHHBI.

MatepuanbHbIi U TEIUIOBOM OalaHC peKTU(UKAIIMOHHONM KOJIOHHBI.

[IpuHuun paboThl W cXeMa JAUCTWUISIMOHHOW YCTAHOBKH HEMPEPHIBHOTO
JICUCTBUSL.

CryrieHu ¥ KOHTYpbI IUCTUIUISIIMOHHON YCTAaHOBKH.

BOI’lpOCbl O/I51 CaMOCMOSIMENbHO20 U3ydeHus

1. OcHoBHBIE Mapkd TEIUIOQUKAIMOHHBIX  BOAOTPEHHBIX  KOTJIOB W  HX
KOHCTPYKTHUBHOE UCITOJTHCHHUE.

2. [Ipomeccrl TemnooOMeHa, MPOUCXOIAIITNE B TOTIOYHOU Kamepe.

3. [Ipomeccrl TemnooOMeHa MpU BBIHYKICHHOM JBM)KCHUH TETUIOHOCHUTENS W TIPH
CBOOO/THOI KOHBEKIINH.

4. DneKkTpoHbIE TAPOBBIE U BOJAOTPEHHBIE KOTJIBI.

5. Kotnel yTunuzatopsl.

6. OceBble U paguanbHbie TYPOUHBI.

7. [IpeoOpa3zoBaHue SHEPTUH MAPOBOTO MOTOKA Ha pabounx jomarkax [1T.

8. [IpeobpaszoBanue SHEPTUH ra3000pa3HBIX MTPOAYKTOB cropanus ['TY.

9. [laporazoBbie TypOMHHBIE YCTAaHOBKH, OCOOCHHOCTH HCIOJIHEHUS M 00JIacTh

IIPUMEHEHUS.

10.KoHCTpyKIIMM ~ BBICOKOTEMIIEPATYPHBIX  PEKYMEPATUBHBIX  TEIIOOOMEHHBIX
anmnaparos.

11. Kpuorennplie TemI000MEHHUKHU. Y CTPOHCTBO U OCOOEHHOCTH KOHCTPYKIUU.

12,
13.
14,
15.
16.
17.

18.

19.
20.
21.
22,

[TpuHITMTT pabOTHI PETEHEPATUBHOTO TEINIOOOMEHHHUKA.

OO0uracTh MPUMEHEHHUS U KOHCTPYKITUU PETeHEePAaTUBHBIX TEINIOOOMEHHUKOB.

[Topsimok TUAPABIMYECKOTO pacdeTa MECTHBIX COITPOTHBIICHHM.

Kpemnnenue TpyOHBIX pelmIeTkax B KOPITyCe KOXKYXOTpyOHOTO arapara.

Crioco0OsI 3a7eku TpyO B TPYOHBIX pelIeTkax KOKyXoTpyOHOTO amnrmapara.

CxeMbl JBWKCHHS TEIUIOHOCUTENEH B IUIACTHHYATHIX  TETJIO0OMEHHBIX
ammaparax.

CrupanbHbie peKylnepaTUBHBIC TEIUIOOOMEHHBIE ammapaThl. CXxemMa U MPUHIIUIL
paboTHI.

[TnacTuH4YaTO-peOPUCTHIC TETITIOOOMEHHBIE anmapaThl.

MapkupoBKa MapoBhIX U BOASHBIX KaTOpU(EPOB M BO3IyXOMO0TpeBaTENICH.

Omnpenenenre THIPABINYECKOTO COMTPOTUBIICHUS Kamopudepos.

TemoBoii OamaHca ammapaTa, ¢ TEIUIOHOCUTEIISIMA HE MEHSIOIIMMH (Ha30BOTO
COCTOSIHUSI, KOT/Ia OJIMH U3 TETUIOHOCUTENEeH MeHsET (a30BOE COCTOSIHUE.
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23.Yto Ha3bIBaeTCS BIAXHBIM Ta30M. AOCONIOTHAs BIAXHOCTb BO3AyXa W
napIyanabHOe AaBlICHHE.

24. O6paboTKa BO3ayxa B MPSIMOTOYHBIX U MMPOTUBOTOYHBIX CKpyOOepax.

25. ITpunIun paboTel ckpybOepa, cxema Mmoyioro ckpyooepa u ckpybdoepa ¢
IICEBJO0KMKEHHON HACAIKOM.

26. KoHCTpyYKIIHS BBIAPHBIX aMIapaToB ¢ MapOBBIM 00OTPEBOM M €CTECTBEHHOM
WJIM UCKYCCTBEHHOM IUPKYJISIMEH pacTBOPa, anmapaThl MIICHOYHOTO THIIA.

27. dusnKo-xuMHUYECKasi TeMmIepaTypHas Jerpeccuss U o00Imas pacrojiaraemas
Pa3HOCTBIO TEMIIEPATYP.

28. Omnpenenenue KOHIEHTPAIUY pacTBOpa B CTYIIEHHU BBHIIAPHOTO armnapara.

3.4. KypcoBoii mpoekT

KypcoBoii mpoekT SBISIETCS OTACIbHBIM BHJOM CaMOCTOSITEIBHOW paOOThI
0oOy4Jaromerocsi, BBIMOJIHIEMON COTJIaCHO Yy4yeOHOMY IUIaHY 110 HAMpPaBIICHUIO
moaroroBku 13.04.01 TemmosHepreTuka M TEIJIOTEXHMKA, M TPEOOBAaHUAM K ee
BbINOJTHEHNIO. OCHOBHas 11€JIb KypPCOBOTO MPOEKTa — 3aKpeIieHue, yriyoJIeHHEe U
0000111eHHE 3HAHUH, TIOJYYEHHBIX 332 BpeMs OO0y4Y€HHs, a TaKKe BbIpaOOTKa YMEHHI U
HaBBIKOB CaMOCTOSATEILHOTO MPUMEHEHUsI O0YyJaIOIUMUCS 3HAHUN 71l KOMIUIEKCHOTO
po¢heCCUOHAIBHOTO PEIICHUS TPAKTUUYECKUX 3a/1au.

KypcoBoii MpoeKkT MO0KEH YAOBJIECTBOPATH CIEAYIOINIUM OCHOBHBIM OOIIUM
TpeOOBaHUSIM: YETKOCTb IOCTPOCHUS; JIOTMYECKas IMOCIEAOBATEIbHOCTh HU3JIOKEHUS
Marepuana, KpaTKOCTh W TOYHOCTh (DOPMYIUPOBOK; KOHKPETHOCTh W3JIOKCHUS
pe3yNbTaTOB PadOTHI; MpPAKTUYECKas HAIMpPaBICHHOCTh, TPaMOTHOE O(QOpMIICHUE B
COOTBETCTBHUH C TPEOOBAHUSIMHU CTAaHIAPTOB.

WunuBuayanbHble 3aaHus Ha MPOEKTUpPOBaHUE (HOPMHUPYIOTCS C ydacTUEM
oOy4Jaronuxcsi, Ha OCHOBE MPEJABAPUTEIBHBIX PACUETHBIX JAHHBIX MOTYYEHHBIX HUMHU
MOCJIE COCTAaBJIECHUS PACUETHOTO TEpPEYHs] TMOTpeOUTeNeld TEeIIOBOM JSHEPTUM IO
pe3yjabTataM  TPOXOXKICHUS  MNPEAJUIUVIOMHONM  TMPAKTUKUM WM BBIJIAHHBIX
PYKOBOJHUTENIEM KYpCOBOTO MPOEKTA.

Tema KypCOBOTO MPOEKTA: «ITpoexkTupoBanne KOXKYXOTpYyOHOTO
TEIIO0OMEHHOTO afmapara Jijisi CUCTEM TEIJIOCHA0KEHUS».

KypcoBoii mpoekT BbINOIHSETCS ©W  OQOpMIIsieTCSI B COOTBETCTBUM  C
METOJUYECKUMU YKa3aHUSMU 110 BBITIOJIHEHUIO KYPCOBBIX ITPOCKTOB:

Metoauyeckue ykazaHusl MO BBITOJHEHUIO KYPCOBBIX MTPOECKTOB IO JAUCITUILIINHE
«TemmosHepreTnyeckoe M TEIUIOTEXHUYECKOE O000py/IOBaHUE» IS HaAIpaBICHUS
moaroroBku 13.04.01 Temmosneprernka u temnoTexauka / Coct.: M.H. Ilomos //
OI'bOY BO «CaparoBckuii 'AVY».

[Ipy TOATrOTOBKE KypCOBOTO MPOEKTAa HCIONB3YIOTCS MaTepuaibl y4eOHOTO
nocoous:

[IpoekTupoBanre TEMIOOOMEHHBIX amnmapaToB JUIsl CUCTEM TEIMJIOCHA0KEHUS
npeanpusituii [Teker]: yue6. mocobue / IlonoB M.H., Bonogun B.B., I'nyxapes B.A. //
®OI'bOY BO «Caparosckuii 'AY» - Caparos: Texno-/exop, 2016 r. — 60 c. ISBN 978-
5-903357-87-1.

IIpumep MHAMBUAYAJIBLHOIO 3aJaHUS] HA IPOEKTHPOBAHUE
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PI'bOY BO «CaparoBckuii rocy1apcTBeHHbIi arpapHblii yHUBEPCUTET
umenn H.U. Bagunosa»

®dakyabTer UHKeHEepHU U NPHPOL000YCTPOiicTBA

Kadenpa «CTponreabcTBo, TenJ0ra3ocHadkeHue 1 JHeproodecnevyeHner

VTBEPXIAIO:
3aBeayronuii Kadeapoi
/A6apazakxoB ®.K./

3auauue Ha KypCOBO€ NPOCKTUPOBAHUE

CTYJEHTY Heanosy A.A. I xypcaepynnot M-TT-101
Hanpasjenus noarotosku 13.04.01 — Tennosneprervka ¥ TENJI0TEXHUKA

1o aucuuilinae « TernnosHepreTuueckoe, TeIOTEXHUIECKOe U
TEIUIOTEXHOJIOTHYECKOe 000PYI0BaHUEY
Ha Temy: [IpoekTHpOBaHUE TENJI00OMEHHOT0 aNNAapaTa

Bapuant Ne [

1. Hcxoanble naHHbIE K MPOEKTY:

G ¢ P / " Cxema JBIKEHUS TETUIOHOCUTENIeH -
L e . ce < OPOTUBOTOK
IPOTUBOTOK
Kr/c 'c e ’%c (e i
TpyOku B TpyOHOI J0CKE PaCIOIOKEHbI 1O
BepUIMHAM PAaBHOCTOPOHHETO TPEYroJbHUKA
6,2 5 45 100 55 Martepuan Tpybox
JaTYHb
2. Copepkanue PacyeTHO-TMOSICHUTEJIHON 3aNMMCKH (MepedeHb MOoJUIeKalmX paspadoTke
BOIPOCOB):

1. TerioBoi KOHCTPYKTOPCKHUI pacyeT TerI00OMEHHOTr0 arnmnapara;
2. T'uppaBiMueckuii pacyeT TenI00OMEHHOro arapara;
3. [IpouHOCTHOM pacueT TEerI00OMEHHOro anmnapara.
3. Ilepeuens rpapuyeckoro MaTepuasa ¢ TOUHbIM YKa3aHHEM 00513aTeJIbHbIX YepTesKeii:

1. CHopouHbIii uepTex KOKyXOTpyOHOro Teri000MeHHOro anmapara.
2. Cxema IPUCOE/IMHEHHUS TEIIIOOOMEHHOTO allnapara.

4. Cniucok peKoMeHIyeMOii IUTepaTyphbI:
1. TTonos M.H. IIpoektupoBaHue TEIUIOOOMEHHbIX amlapaTtoB Ul CUCTEM TEIUIOCHA0KEHUs!
npeanpusithii [Teker]: Yaeb. mocobue mis crya. Hanp. [Toarorosku 13.04.01 — TermosHepreTrka u
teruorexuuka / MI.H. TTonos, B.B. Bonoaun, B.A. I'nyxapes — Capatos: Texno-/lexop, 2016. - 60 c.
2. beictpunkuii [.®D. DHeprocunoBoe 000py0BaHHE TPOMBINUIEHHBIX Mpeanpustuii [Teker]:
VYueb. mocobue s crya. Beicil. yueb. 3aBeaenuii / I.®. Beictpuikuii — M.: Akagemus, 2003.
—-304c.
3. CIT 41-101-95. TIpoexTupoBanue TemiaoBeIX MyHKTOB [Texcr]. — Bea. 1996-07-01. — M.:
LTI, 1997. - 78 c.

JlaTa BeI1aun 3a1aHus CpOK clayM CTYACHTOM 3aKOHYEHHOI'O ITPOCKTa

PyKOBOﬂHTCJh IIPpOCKTa 3ajaHue IIPUHST K UCIIOJIHEHHIO

3.5. [IpoMexyTOUHAS aTTEeCTALMS

Kountpons 32  ocBOeHMEM  JUCHUIUIMHBI  «TEMIo3HEpreTHueckoe |
TEIJIOTEXHUYECKOe  00O0pyJIoBaHME» W  OIEHKa YpOBHS  c(HOpMUPOBAHHOCTU
KOMIIETCHIIMM OOY4YaroIerocs Mo AUCHHUIUIMHE (MOIYJI0) TPOU3BOAUTCS IyTEM
MPOXOXJEHUS BBIXOJIHOTO KOHTPOJISI B BHUJAE DK3aME€Ha, KOTOPbIM MPOBOJMUTCS B
COOTBETCTBMM C YY€OHBIM TUTAHOM M0 HampaBieHuro moaroroBku 13.04.01
TennosHepreTrka U TEIIOTEXHUKA.

BOl'lpOCLI, BbBIHOCHMBIC HA JK3aMEH

1. TenaeHIIMU pa3BUTHUS TEIIIOTEHEPUPYIOLIUX YCTAHOBOK
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2. Tumbl  TEMJOT€HEPUPYIOIIUX YCTAHOBOK M  COOTBETCTBYIOIIME METObI
IPOU3BOJICTBA TEIIOBOM YHEPTUU

3. KoTenbHble ycTaHOBKM Ha OpraHnueckoM Toruse. [Ipuniun npeobpa3oBanus
Y NIEpEIavu SHEPTUU TEIUIOHOCUTEIO.

4. Tlpoueccel  TemwIoOOMEHa,  MPOMCXOASIIME B TOINOYHOW  Kamepe.
DddexruBHOCTH TemmoooMeHa B Tonke. KIIJ[ kotensHOTO arperara.

5. O6macte  TpUMEHEHUS  BOAOTPEHHBIX  KOTIOB.  OCHOBHBIE  MapKu
TeMI0()UKAIIMOHHBIX BOJIOTPEHHBIX KOTJIOB U X KOHCTPYKTUBHOE HCTIOJIHEHHE.

6. bapabannubie  maporeHepatopbl.  KOHCTpykiMs ¥ XapaKTEPUCTHUKHU.
[IpeumyiecTBa 1 HEOCTATKU OapaOaHHBIX MAPOBBIX KOTJIOB.

7. I[IpsmoTounble  maporeHepaTopbl. KOHCTpYKIMST W XapaKTEPUCTHKHU.
[IpeumyiiecTBa 1 HEOCTATKU MPSIMOTOYHBIX MAPOBBIX KOTJIOB.

8. ODHepreTnyeckue M MPOMBIIUICHHBIE TApOBbIE KOTEJIbHBIE  arperaThl.
OTInYnTENbHBIE XapaKTEPUCTUKU U 00JIaCTh UX IPUMEHEHUS.

9. Kotnbl yrunuszatopsl. KoHCTpyKIus ¥ 00J1aCTH MX UCTIOJIB30BaHUS.

10. TTaporeneparop aToMHOTO 3HEproosioka. KoHCTpyKTHBHBIE OCOOCHHOCTH H
XapaKTEPUCTHUKHU.

11. T'eoTepMaibHbIE YCTAHOBKH M CHCTEMBI TEIJIOCHA0KEHUS HA X OCHOBE.

12. 'ennoycTaHOBKM M SHEProOIOKH Ha UX ocHoBe. OOpaslbl MPOMBIIIICHHBIX
YCTaHOBOK.

13. Tunel, Ha3HAUeHHWE W OOJACTH MPHUMEHEHHUS TYPOMHHBIX IHEPTeTHUECKUX
ycTaHoBOK. OceBble U pajualibHble TYpOUHBI.

14. Tunbl TapoTypOUHHBIX YCTAHOBOK M MPUHIIUIIBI JEUCTBUS TApOBBIX TYpPOUH.
[IpeoOpa3oBaHue SHEPrUM MAPOBOrO MOTOKA HA pabOUUX JIOTIATKAX.

15. OgHo-, ABYX- M TpPEXCTyNEHYaTble, OJHO- U JBYXBEHEUHbIC, AKTUBHbBIE U
pEaKTUBHBIC TYPOUHBI.

16. TermoBoit mporecc maporypounnoit crynenn u e€ KIIJ. CooTrHomienue
MapOoNPOU3BOJUTENBHOCTH TEMJIOTEHEPATOPA U MOLIHOCTH MAPOBOMl TYpOHUHBI.

17. Tunbl ra30TypOMHHBIX YCTAHOBOK M 00JacTH WX NpuMeHeHud. lIpunHimn
paboTsl u Ukl I'TY.

18. Tepmuueckuii, mexanndeckuii u >¢dexruBapii KIIJA I'TY. DddextuBnas
MOIIHOCTb U yJIeTbHbIN 3P dekTuBHbIN pacxoq Tormmuea ['TY.

19. ITapora3oBbie TYpOMHHBIE YCTAaHOBKH, OCOOCHHOCTH HCIIOJHEHUS] M 00JIacTh
MIPUMEHEHUSI.

20. XapakTepucTUKa TMPOMBIIUICHHBIX TMOTPEOUTENe TEIIOIHEPTETUYECKUX
pecypcoB. Knaccudukanus Temioncnoiab3youx YCTaHOBOK.

21. ITpuaIMn paboOThl PEKYNEPATUBHOTO U PETCHEPATUBHOTO TETUIOOOMEHHMKA.
TeruoBoit 6aanca amnmapara.

22. TeroBoi 6ajlaHC peKynepaTUBHOTO TEIUIOOOMEHHOTO arapaTa 1 OCHOBHOE
ypaBHEHHUE TEIUIONEepeIayu.

23. [Iponecc TEMIONPOBOAHOCTH, TEIJIOBOM MOTOK IMJIOCKOW U MWIMHAPUYECKON
cTeHkd. [ uapoanHamMuydeckast Teopus TErIo00MeHa.

24. TeriooOMeHHBIE  peKylepaTUBHbIE  ammaparbl.  Tumbel  anmaparos,
KOHCTPYKIIMHU ¥ 00J1aCTH UX UCIIOJIb30BAHUS.
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25. TenmooOMeHHBIE pereHepaTUBHbIe amnmapaThl. (O01acTh MNPUMEHEHUS,
KOHCTPYKIIMHU ¥ MPUHLIUI PAOOTHI pereHePaTUBHBIX TEMII00OMEHHUKOB.

26. KoxxyxoTpyOHBIE  Tapo-BOASHBIE U BOAO-BOASHBIE  PEKylepaTHUBHBIC
TeriooOMeHHbIe amnmaparbl. CxeMa U KOHCTPYKTHBHOE MCIIOJTHEHHE.

27. CexklIMOHHBIE KOXKYXOTPYOHBIE PEKYIIEpaTUBHbBIC TEINIOOOMEHHBIE ammapaThl.
Cxema 1 ipuHLIHUI PaOOTHI.

28. CrimpanpHbIe peKylepaTHBHBIC TEIIIOOOMEHHBIE anmapaThl. Cxema, MPUHITUTT
paboThl U 001aCTh TPUMEHEHUS.

29. [InactTuHYaThie TEIIOOOMEHHBIE amnmnapaThl. KOHCTpyKIus, TpUHIUI padOThI
1 00J1aCTh IPUMEHEHHUS.

30. [TapoBele u BoasHBICE Kajgopudepsbl (TEIIOOOMEHHBIE ammaparbl C
opeOpeHHbIMU TpyOamu). MeToauka 1moaoopa BOJASHOTo Kajopudepa.

31. [lpuHIMn naeicTBUA, 00JaCTH NMPUMEHEHHUS W KOHCTPYKIIMHU CMECUTEIbHBIX
Ter1000MeHHUKOB. Mcnapurenu n KOHAEHCATOPbl CMECUTENBHOIO THIIA.

32. YcTpolCTBO M MPHUHLMIT JIEHCTBUS TEPMHUYECKOTo aea’paTtopa. Ilapamerpsl
mpolecca U KauecTBO Jieadpalnu.

33. KonneHncanmonsple TEIUIOOOMEHHUKH IJi TIyOOKOW YTHIM3alUW TETUIOTHI
BJIQKHBIX Ta30B.

34. ITpuaun paboTHI TOJIOTO CKpyOOepa W CKpyOOepa C TCeBIOOKMKEHHOMN
Hacakoil. O0padoTKa BO3IyXa B MPSIMOTOYHBIX U TPOTUBOTOUYHBIX CKpyOOEpax.

35. Knaccudukanust BbimapHeix amnmapatoB. [lpuHnun paboTel  BBITAPHBIX
YCTaHOBOK M cpepa ux npuMeHeHusi. KOHCTpyKIHs BBIMTAPHBIX aIllapaToB.

36. OnpecHUTENbHBIC YCTAHOBKHU, CXEMbI U TIPUHIIUI PaOOTHI.

37. Ipuniun paboThl peKTU(UKAITMOHHBIX YCTAHOBOK U MPUHIIUITHATBHAS CXeMa
PEKTU(UKAITMOHHON KOJIOHHBI.

38. [lpuHIun paboThl U CXeMa JUCTHWUIAIMOHHON YCTAaHOBKHM HEMPEPHIBHOTO
neiictBua. CTyneHU U KOHTYPBI TUCTUJUISIIIMIOHHON YCTaHOBKH.
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Oo0pa3zen 3x3aMeHAIIMOHHOI0 OMJIeTA

MUHHUCTEPCTBO CEJIbCKOI'O XO35IMCTBA POCCUMCKOM ®EJIEPALIMA
DenepajibHOE TOCYIAPCTBEHHOE 0I0/1KeTHOE 00Pa30BaTeIbHOE YUpeKaeHue
BbICIIEro 00pa3oBaHMA
«CaparoBckuii rocyiapcTBeHHblii arpapubiii ynusepcutet umenu H. U. BaBujioBa»

Kadenpa «CTponuTenscTBO, TEILIOTa30CHA0KEHHE B SHEPTo00eCIIeUeHUEY
3K3AMEHAIIMOHHBI BUJIET Ne 19

10 JUCHHUITITIHHC «TCHJ'IOBHepFCTI/I‘ICCKOC " TCIIJIOTCXHHUYCCKOC 060py,I[OBaHI/IC>>

1. KoTenbHble yCTaHOBKM Ha OPraHUYECKOM TOILIUBE. IIpMHIMI NpeoOpa3oBaHys U epeaaun
SHEPTUU TETNIOHOCUTEITIO.

2. Tumbl ra30TypOMHHBIX YCTAHOBOK M 001acTH MX npuMeHenus. [Tpuaiun paboTsl ¥ uukias [TV,
3. Onpenenuts Tepmuueckuii KITJ[ npocroro muxia IITY, NpuHSB clenyrolipe HapaMeTphL:
JaBJICHUE TIapa U TeMIiepaTypa mapa nepen Typounoit p =110 6ap, to= 490 0C, naBnenue mapa B

KoHzieHcarope px = 0,05 Gap.
. .2019r.

3aB. kajeapoii ®.K. Adapa3zakoB

4. MeToan4yecKkue MaTepuaJibl, ONpeAeJad0IIue Npoueaypbl OUeHUBAHUA 3HAHUI,
YMEHUIl, HABBIKOB U (MJIN) ONBITA AeATeJILHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpOBaHHUS KOMIIETCHIUM

4.1 TIpouexypbl OLEHMBAHUS 3HAHWH, yYMEHHMH, HABBIKOB M (WJH) ONbITA
AeSITeJIbHOCTH

Kontpons pe3ynbraroB oOydeHHs OOydyalIMXCs, DJTAallOB W YPOBHSA
dbopMupoBaHUs ~ KOMIIETeHIMH 1o  aucimiuinHe — «TemmosHepreTuyeckoe U
TEIJIOTEXHUYECKOE O000pYy/IOBaHME» OCYIIECTBISACTCS 4epe3 MPOBEJAECHUE BXOIHOTO,
TEKYILEro, pyOeXHbIX M BBIXOAHOIO KOHTPOJEH (BKIItOYAas KOHTPOJIb CAMOCTOSTEILHOM
paboThI).

®opMBI TEKYILIETO, MPOMEKYTOUHOTO M UTOTOBOTO KOHTPOJIS,, M 3aJaHUM st
TEKYIIETO KOHTPOJIS pa3pabaThIBAIOTCS UCXOsI U3 CIICM(PUKU JUCITUTIIAHBI.

4.2 Kpurepum onleHKM 3HAHWA, YMEHUI, HABBIKOB U (WJIH) ONBITA IeATEJIbHOCTH,
XapaKTepu3yIIMX 3Tanbl GopMHUPOBAHHUS KOMIIETEHIUH B MpPoLecce 0CBOCHUS
00pa3oBaTeIbHOI MPOrpaMMBbl

Onucanve IKadbl OIECHUBAHHS JOCTIKCHHS] KOMIIETCHIIMM 10 TUCIUTIIINHE
MIPUBEICHO B TaOIHUIIE 5.
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Taoauua 5

YpoBeHb OtMmetka no Onucanue
OCBOEHUS nATUOAIIIEHON
KOMIIETCH- CUCTEME
11707 (mpomexyTo4yHast
aTTeCcTaIus)
6bICOKUIL «OTJINYHOY OOyuaromuiics oOHapyX W BCECTOPOHHEE, CHUCTEMATHYECKOE U

ry0okoe 3HaHue y4yeOHOro Mmarepuaiga, YMeEEeT CBOOOIHO
BBIIIOJIHATh 3a/1aHUs, NPEAYCMOTPEHHBIE MPOrPaMMON, YCBOMII
OCHOBHYIO  JIUTEpaTypy M 3HAaKOM C  JONOJIHUTEIbHOU
JUTEPATYPOU, PEKOMEHJOBAHHOW mporpamMmon. Kak npasuio,
oOyyaroIiuiicss  HpOSBISIET  TBOPYECKHE  CIIOCOOHOCTH B
ITOHMMAaHMH, U3JI0’KEHUH U HCII0JIb30BAHUN MaTepuaia

oazoeuvlit «XOPOIIO» OOyyvaromuiicss 0OHAPYKIII TIOJTHOE 3HAHUE yU4eOHOr0 MaTepuaa,

YCIIEIIHO BBINOJHAET MPEeIyCMOTPEHHbIE B MPOTrpaMMe 3aJaHMus,
YCBOUJI OCHOBHYIO JIUTEPATYPy, PEKOMEHIOBAaHHYIO B IPOTrpaMMe

nopozoswtit | «ynoBierBopu- | OOyuarommiics OOHApyXKWJI 3HaHHA OCHOBHOTO  y4eOHOTO

TEIBLHO» MaTtepuanga B o0beMe, HEOOXOAMMOM Ui JalbHEWIIe y4eObl u

npenacrosimeid  paboTel WO Tpodeccuu,  CIOpaBisieTcs ¢
BBIIIOJJHEHUEM  TMPAKTUYECKUX  3aJaHUM, MPETyCMOTPEHHBIX
porpamMmoi, 3HAKOM c OCHOBHOM JIUTEpaTypou,
PEKOMEHJIOBAHHOM MIPOrpaMMOM, JIOMYCTUJ IIOTPEIIHOCTH B
OTBETE Ha B5K3aMEHE M IIPU BBIIOJHEHUHM HK3aMEHAIMOHHBIX
3alaHuii, HO o0JaJaeT HEeOOXOAMMBIMU 3HAHUSMHU IS UX
YCTpaHEHHUs IO/ pYKOBOJCTBOM IPEINOIABATENS

— «HECYHOOBJICTBOPU- O6yanOHlHﬁCH O6H8.py>KI/IJ'I HpO6CJIbI B 3HAHHUsAX OCHOBHOI'O

TEIBHO» yu4eOHOro Mmarepuana, IOMYCTHJI NPUHLIUIUAIbHBIE OLIMOKU B

BBIITOJIHEHUM TPEIYCMOTPEHHBIX IMPOrpaMMON IMPAKTHYECKHUX
3aJJaHUi, HE MOXKET MPOAOJDKUTH OOy4YeHHE WIM MPUCTYIHUTH K
npodeccroHanbHOI JEATEIbHOCTH 1o OKOHYAaHHUH
o0pa3oBaTeNbHON OpraHu3aluy 0e3 JOMOJIHUTENbHBIX 3aHIATUI

4.2.1. Kputepuu OlleHKH NMPH BHINOJIHEHUH TUIIOBBIX PACYETOB
[Tpu BBIOJHEHUH TUIIOBBIX PacYETOB 00YHAIOIIUNCS JEMOHCTPUPYET:
3HAHUS: [I0CJIEJOBATEIbHOCTh MPOBEACHUS PAaCYETOB C LEJNbI0 MOJyYEHUs
pe3ynbTaToB, HauboJee ONU3KUX K TPEOYEeMbIM;
YMEHHsI: TPAMOTHO 0OOCHOBBIBATH MIPUHSTHIE B XO/I€ pacueTa pericHus;
BJaJleHHe HABbIKAMM: TIPUMEHEHHUS TEOPETUYECKUX TMOJOXKCHUA TpHU

BBITTIOJIHCHHUHA PacycTa.

KpI/ITepI/II/I OICHKHU BBINMMOJHCHHS THIIOBBIX PacCu€TOB

OTJINYHO

B IIPONHECCC BBINOJIHCHHUA THUIIOBOI'O pacucTa OGy‘I&IOIJ.[HfIC)I HC IOITyCTHUII
CYHICCTBCHHBIX HETOYHOCTEH B pacdue€rax, rpaMOTHO 000CHOBAI IMPUHATBIC
pCHICHUS, TPAaBUIIBHO HNPUMCHUII  TCOPCTUYCCKUC  TIOJIOXKCHUA  IIPU
BBITIOJTHCHHUHU pacucTa

X0poI1o

B IIPOIIECCE BHIMOIHEHHUS TUIIOBOTO pacuyeTa 00yJaroIHiCs He JOMYCTHII
CYIIECTBEHHBIX HETOUHOCTEW B pacyerax, He CMOT IpaMOTHO OOOCHOBATh
IIPUHSATHIE PELIEHUS, IPAaBUIILHO PUMEHIIT TEOPETUUECKUE MOTI0KEHUS [IPU
BBIIIOJIHCHUY pacyera

YA0BJETBOPUTECJIABHO

B TIpOLIECCE BBIMOJIHEHUS] TUIOBOTO pacyera OOyYarolmMics — JOMYyCTHII
HETOYHOCTH B PAcyerax, HE OKAa3bIBAIOLIME 3HAYUTEIBHOIO BIMSHUSA Ha
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KOHEYHBIM pe3yabTaT, He CMOT TPaMOTHO OOOCHOBAThH MPUHSTHIE PEIICHUS,
HE TMpPaBWIbHO TPUMEHWI TEOPETUYECKUE TIOJIOKEHUS TpPU BBITOJHEHUH
pacuera

Hey/10BJIETBOPHUTEIHLHO

B IIPOLECCE BBIITOJTHECHMS TUIIOBOI'O pacdycTa O6y‘l&IOH.IPII>iC5[ J0ITyCTUIL
CYHICCTBCHHBIC HCTOYHOCTU B pacyCTax, HC CMOI' TPaMOTHO 000CHOBATH
IIPUHATBIC PEIICHUA, HE CMOT" IIPABUJIBHO IIPUMCHUTD TCOPETHUUCCKHE
ITOJIOKCHU ITPU BBIITOJIHCHUM pacyCTa
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4.2.2. KpuTepuu OlleHKHU BBINOJHEHNsI JIa00pATOPHBIX padoT

[Ipu BeIMOTHEHUY JTA00PATOPHBIX paOOT O0YUAIOIIUICS IEMOHCTPUPYET:

3HAHMA: [10CJIEI0BATEILHOCTH MPOBEACHUS ONBITOB U U3MEPEHUI;

YMEHHSI: TPEACTaBIATh  IOJYYEHHbIE  pe3yJbTaThl B  BUIE  OTYETAa,
dbopMynpoBaTh pa3BepHyThie U 000CHOBAHHBIE BHIBOJIBI;

BJIa/IcHHEe HaBbIKAMHU: 110100pa U MOJArOTOBKM HEOOXOAMMOr0 00OpYyI0BAHUS U
MHCTPYMEHTA, TPOBEICHMS U3MEPEHUH, aHAIN3a IOTPEIIHOCTEN.

KpHTe HH OICHKH BBINNOJIHCHUSA ﬂaﬁopaTopHux paﬁoT

OTJIMYHO oOy4aroluiicss BBIMOJHUI paboTy B MOJTHOM O0bEME C COOJOJEHUEM
HEO0OXOIMMOM TIOCTIEIOBATEIILHOCTH TPOBEJCHHS OMBITOB U HW3MEPEHUM;
CaMOCTOSITENIbHO ¥ PAlMOHATBHO BBHIOpAJ M MOJATOTOBWIJ ISl OMBITA
HeoOXoIMMoe 000pyTOBaHUE, BCE OIBITHI MPOBEIT B YCIOBHSX M PEXKUMAX,
00ECIEeYNBAKOIIUX TOJYYCHHE pPE3yJbTAaTOB W BBIBOJOB C HaWOOJbINEH
TOYHOCTBIO; B TIPEJCTABJICHHOM OTYETEe NPABWILHO H aKKypaTHO
BBIMIOJIHWJI BCE 3alMCH, TaONMIBI, PUCYHKH, YEPTEXH, TIpaduKy,
BBIYMCIICHUS W CACNAl BBIBOABI, IPABWUIHHO BBITIOJHWI  aHAIU3
MOTPENIHOCTEH; COOJII0 1Al TpeOOBaHMsI OE30IMACHOCTH TPY/A.

xopouio OIIBIT IPOBOAUJICA B YCIIOBHAX, HE O6€CH€‘II/IB21IOHII/IX I[OCTaTO‘{HOfI
TOYHOCTH M3MEPEHMH, ObLIO JOMYIIEHO JBa-TPU HeJloueTa, Wi He Oosee
0JIHOM HerpyOoi OIMOKHU U OJHOTO HEJAO0YETA.

YIOBJIETBOPHTEIBHO pa0oTa BBIIOJIHEHA HE MOJIHOCTBIO, HO 00bEM BBIOJHEHHOM YacTH TaKOB,
YTO IMO3BOJIACT NOJYUYUTh IPAaBUIILHBIC PE3YJILTAThI U BBIBOJbI, UJIN CCJIK B
XO0JZle TPOBEJIEHHs ONblTa U HM3MEpeHUH ObUIM  JOMYyLIEHBl He
CYIICCTBCHHLIC OIIII/I6KI/I, OIIBIT ITPOBOANJICA B HEPpAIMOHAJIBHBIX YCIIOBHAX,
YTO MPUBEIO K IMOJYYEHHIO PE3YJIbTATOB C OOJbIIEH MOrpelHoCThIO, B
oTyeTe OBbLIM JOMYIIEHBl B OOIIEH CIOKHOCTH He Oojee IByX OIINOOK (B
3aMUCsAX €IMHUL, M3MEpeHMsX, B BbIUUCIEHUX, rpadukax, Tabiuuax,
CXE€Max, aHajJu3€ MOTPelIHOCTed W T. 1.), HE MNPUHIMUIHAIBLHOTO JUIS
JaHHOM paOoThI XapakTepa, HO MOBIUABIINX HA PE3Y/IbTAT BHITOIHEHHUS.

HEYAOBJICTBOPUTEJILHO pa60Ta BBIIIOJIHEHA HE IMMOJHOCTBIO, U 00BbEM BBHIIIOJIHCHHON YacTH pa60TBI
HC TIIO3BOCT CACJaTb IMMPAaBUJIBHBIX BBIBOJAOB, OIIBITbI, HW3MCPCHUA,
BBIYMCIICHUA, Ha6J'IIOI[eHI/IH ITPON3BOANIIMCH HCITPABUJIBHO.

4.2.3 Kputepuu OleHKH YCTHOTO OTBeTA NPH TeKyllleM KOHTPOJIe

[Tpu oTBETE HA BONPOC OOYUAIOUTHIICS TEMOHCTPUPYET:
3HAHMS: OCHOBHOE M BCTIOMOTATEIIbHOE TEIUIOHEPTETHYECKOE 000PYy/I0BaHUE CUCTEM
TETJIOCHA0KEHNU S, OCHOBHBIE METOIbI pacyeTa TEIIOIHEPTETUYECKOT0 000PYI0BAHUS U
MCIIOJIB3YEMYIO TIPU 3TOM HOPMATHUBHYIO IOKYMEHTAIINIO;
YMEHHUSI: TIPOBOJUTH TEIUIOBbIE KOHCTPYKTUBHBICE U THUAPABIMYECKHE PaCUYEThI
TETJIOPHEPTETUYECKOTO  00OpY/NOBaHMs; MPOBOAUTH MMOAOOpP 00OpyIOBaHUSA, B
COOTBETCTBUM C €ro  (PyHKIMOHAIbHBIM  Ha3HAYCHHUEM u  TpeOyeMbIMU
DHEPTETUYECKUMH XapaKTePUCTUKAMH,
BJaJleHHe HaBBIKAMHU: MeToJamMH moadopa CepuiHOTO O0OpyIOBaHUS, U
POEKTUPOBAHUS HOBOTO SHEPTOO0OPYyIOBAHUSI.
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KpuTepum o11eHKH YCTHOTO OTBETA

OTJINYHO

- IEMOHCTPHPYET TIYyOOKHE 3HAHWS MaTepHaia TPOHICHHBIX TEM
(pa3nenoB) AUCHUTUIMHBI (MOIYIIS);

- HCYCPIIBIBAOIIE, ITOCIIEI0BATENIbHO, TPAMOTHO M JIOTHYECKH CTPOIHO
M3J1araeT MaTepuall, He 3aTPYAHSSCH C OTBETOM;

- CaMOCTOSTEITLHO 0000IIACT M U3JIaraeT MaTepHall, He JAOITyCKas OIIHOOK;

- CBOOOJTHO OIEPUPYET OCHOBHBIMU TEOPETHUECKUMH TOJIOKEHUSIMHU 110
po0IeMaTHKe U3J1araeéMoro MaTepuara.

X0pOo1Io

- IEMOHCTPHPYET JOCTATOYHBIC 3HAHUS TIPONUICHHOTO MaTepHaa;

- TPAaMOTHO U TI0 CYIIECTBY M3JIaraeT MPOWICHHBII MaTepual, He JOIMyCKaeT
CYIIECTBEHHBIX HETOYHOCTEH TIPH OTBETE Ha BOMPOC;

- CaMOCTOSATENIbHO 0000IIaeT W W3JIaraeT Marephais, He JOIycKas
CYIIECTBEHHBIX OIIUOOK

YAOBJIETBOPUTEIHHO

- U3J1aracT OCHOBHOHM TNPOMJCHHBIA Marepuaid, HO HE 3HACT OTACIbHBIX
JleTajieH;

- IOIyCKaeT HETOYHOCTH, HEKOPPEKTHbIE (POPMYTHPOBKH, HApYIIaeT
TTOCJICTIOBATEILHOCTh B U3JI0KCHUN MaTepHala,

HECYAOBJIETBOPUTECIBLHO

- He 3HAeT 3HAYMUTEIBHOW YaCTH MPOrPAMMHOIO MaTepHayia MPONICHHBIX
TeM (pa3/ienoB) AUCHUILTUHBI (MOIYIS);
- JIOITYCKAET rpyObIe OIIMOKH TIPH U3JIOKESHUH TIPOrPAMMHOTO MaTepHaa;

- ¢ OoJIBIIMMU 3aTPYAHCHUAMMA PCIIACT CUTYALIMOHHBIC W ITPAKTUYCCKUC
3aJla4uu.

4.2.4 Kputepuu OLleHKH KyPCOBOI'0 MPOEKTAa

[Ipu BBIMOTHEHUU KypPCOBOTO MPOEKTA OOYUAIOIIUIICS JEMOHCTPUPYET:
3HAHMA: MPUHLWIOB aHaJu3a HWHXKEHEPHOro peleHus B cdepe mpodeccuoHalbHON

ACATCIIBHOCTU

YMEHUA: TI'paMOTHO 00OCHOBBIBATH IIPHUHATBIC B XOAC KYPCOBOI'O IIPOCKTHPOBAHUS

pelIeHus

BJAACHUEC HABBIKAMM: IIPUMCHCHUA HA IIPAKTHUKE ITOJYYCHHBIX TCOPETUUCCKUX 3HAHMUHU

Kpurepuu ouieHKH BbINOJHEHHS KYPCOBOI'0 MPOEKTA

OTJIMYHO

B IMPOLECCE BBIITOJIHCHUA KYPCOBOI'O IMPOCKTA o6yqa}0m1/n71c;1 HE OOITYyCTHUII
CYHIECTBCHHBIX HETOYHOCTEH B pacycTax, rpaMOTHO 000CHOBAJI IIPUHATBIC
HHKXCHCPHBIC PCHICHUS, IIPABUIJIBHO IMPUMCHWII TCOPECTUICCKUC 3HAHUA ITPU
BBITIOJTHCHHMH KYPCOBOI'O ITPOCKTA

X0poI1o

B TPOIIECCE BBIMOIHEHUS KYPCOBOTO MPOEKTa 0O YUYAIOIIUIACS HE JOMYCTHI
CYIIECTBEHHBIX HETOUHOCTEH B pacyeTax, He CMOT TpaMOTHO 0OOCHOBAJT
MIPUHATHIE UH)KEHEPHBIE PEIICHUS, MPABUILHO IPUMEHUIT TEOPETUUECKUE
3HAHUS P BBITIOJTHEHUN KYPCOBOTO MPOEKTA

YA0BJE€TBOPUTECJIbHO

B IIPONECCE BLIITOJIHCHUA KYPCOBOI'O ITPOCKTA O6y‘l&IOH.IPII>iCH JOIMYCTHUII
HETOYHOCTH B paCy€Tax, HC OKA3bIBAIOINEC 3HAUYNTCIILHOT'O BIIVAHUA HA
KOHEUHBIH pE3yiibTaT, HC CMOI' T'PAMOTHO 000CHOBATH IIPUHATHIC
HMHXCHCPHBIC PCHICHUSA, HE ITPABUJIBHO IMPUMEHNIT TCOPETUUCCKHUE 3HAHWA
IIPU BBIIIOJIHCHHUH KYPCOBOTI'O ITPOCKTA

Hey/10BJIETBOPHUTEIHLHO

B TpOLIECCe BBHIOIHEHHSI KyYpCOBOTO MPOEKTa 00yUaroImuiics JOMyCTUI
CYIIECTBEHHBIC HETOYHOCTH B pacyeTax, He CMOT TPaMOTHO 000OCHOBATh
MIPUHSTHIE UH)KEHEPHBIE PEIICHUs, HE CMOT MPaBUJILHO IPUMEHHUTH
TEOPETUYECKHE 3HAHUSI ITPH BBITIOJIHEHUH KYPCOBOT'O MIPOEKTA
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4.2.5 Kputepuu OlleHKH YCTHOT'O OTBETA NMPHU MPOMEKYTOUHOI aTTecTAlMU

[Ipu oTBeTE HA BONPOC OO0YUAIOIIUNACS TEMOHCTPUPYET:

3HAHUSI: OCHOBHOE M BCIIOMOTAaTEIbHOE TEIJIOIHEPTreTHYEeCKoe 000pyI0BaHHE
CHUCTEM TeIUIOCHAOXKEHUS; OCHOBHBIE METOJBI pacueTa TeIJIOIHEPreTHIECKOTO
000py0BaHUs U UCIOJIB3YEMYIO IPYU ’TOM HOPMATUBHYIO JOKYMEHTALUIO;

YMEHHUS: [POBOJUTH TEIUIOBbIE KOHCTPYKTHUBHBIE M THAPABIMYECKHE PACUETHI
TEIUIOPHEPTeTUUECKOTO  00OpYJIOBaHMS, TPOBOAUTH TMOAOOpP OOOpyHOBaHUs, B
COOTBETCTBUM C €ro  (PyHKUMOHAJIbHBIM  Ha3HAYECHHUEM u  TpeOyeMbIMU
HSHEPreTUYECKUMH XapaKTePUCTUKAMH;

BJajiecHHEe HABBIKAMHM: MeEToJaMu Imoabopa cepuitHoro oOopyJaoBaHus, U
MPOEKTUPOBAHUS HOBOT'O SHEPTO000PYI0OBAHUS.

Kpurepum onenkn

OTJINYHO - oOyyaromuiics JEMOHCTPUPYET 3HaHUe OCHOBHOT'O u
BCIIOMOT'aTENIbHOTO  TEIUIOIHEPTeTHYECKOTO  OOOPYAOBAaHUS  CHUCTEM
TEIUIOCHA0)KEHUS; OCHOBHBIX METOJOB pacyeTa TeII0IHEPreTUYecKoro
000pYIOBaHUS M UCIIOIB3YEMYIO ITPH STOM HOPMATHUBHYIO IOKYMEHTAIIUIO,
HCUEpPIIbIBAIOIE U IIOCIEN0BAaTEIbHO, YETKO U JIOTMYHO H3JIaraeT
MaTepuaj, XOpOIIO OpPUEHTHPYETCSs B Marepuale, He 3aTpyIHSAETcs C
OTBETOM IIpU BUJIOM3MEHEHUH 3a/1aHUi;

- YBEpPEHHO yMEEeT NPOBOAMTH  TEIUIOBbIE  KOHCTPYKTHBHBIE U
TMJIPABIMYECKUE  pacueTbl  TEIUIOPHEPreTHYEeCKOro  00OpyIOBaHHUS;
MpOBOAUTH  1oAOOp  o0OOpymOBaHUS, B  COOTBETCTBUM C  €ro
(GYHKIMOHATBHBIM Ha3HAaYeHHEM M TpeOyeMbIMH HHEPreTUUYEeCKUMHU
XapaKTepUCTHKAMU;

— YCHEIIHOE M CUCTEeMHOE BIIJIeHHE HaBbIKaMHM TN0J00pa CepUitHOTrO
000py/10BaHusl, U MPOEKTHUPOBAHUS HOBOT'O SHEPrO0OOPYAOBAHHUS.

X0po11I0 - 3HaHHe MaTepuasa, He JOMYCKAeT CYIIeCTBEHHBIX HETOUHOCTEH;

- B IEJOM YCHEIIHO, HO HE YBEPEHHO YMEET IPOBOJAUTH TEIJIOBHIC
KOHCTPYKTUBHBIE U THAPABIMYECKHE PACUYEThl TEIUIOPHEPTeTHUECKOTO
000pyI0BaHUs; MPOBOAUTH MOAO0P 000pYAOBaHUS, B COOTBETCTBUH C €T0
(YHKIIMOHATBHBIM Ha3HaY€HUEM U TpeOyeMbIMH DJHEPreTHYeCKUMU
XapPaKTCPUCTHUKAMMU,

- B 1IETIOM YCHEIIHOE, HO COJepiKallee OTAeNbHble MNpoOensl WIH
COIMPpOBOXKAAOIICECA OTACIIBHBIMU oImMOKaMu BJIAACHUC MCETOAWKaAMHN
nmoxdopa cepuiiHOrO O00OPYAOBaHUS, ¥ MPOCKTHPOBAHUS HOBOTO
SHEPTro000PYTOBAHUS.

YO0BJIETBOPHUTEJIBLHO - oOyuaromuiicsi JeMOHCTPUPYET 3HAHUS TOJIBKO OCHOBHOTO MaTepuaa,
HO HE 3HAeT JeTalied, JOMyCKaeT HETOUYHOCTH, JOMYyCKaeT HETOYHOCTU B
¢dbopMyIMpOBKaxX, HapyllaeT JIOTMYECKYIO0 IIOCIIE€AOBAaTeNbHOCT B
W3JI0’KEHUU IPOrpaMMHOT0 MaTepHarna;

- B LIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE YMEHNE ITPOBOANTH TEILIOBIE
KOHCTPYKTHBHBIE U THIPABIMYECKUE PACUETHI TEIOOHEPT€TUYECKOTO
000pyZI0BaHUs; MPOBOAUTH OJ00p 000PYI0BaHUS, B COOTBETCTBUU C €r0
(YHKIIMOHAJIBHBIM Ha3HAaYCHUEM U TpeOyeMbIMH 3HEPTreTHYeCKUMU

XapaKTePUCTHKAMU;
- B IIEJIOM YCIEIIHOE, HO HEe CHCTEMHOE BIIQJICHUE METOIMKaMH Moa0opa
CEpUIHOTrO obopynoBaHus, 51 MPOEKTUPOBAHUSA HOBOTO
SHEPTO000PYIOBAHUS.
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Hey/10BJIETBOPHUTEIHLHO

- oOydvalommicsi HE 3HAaeT OCHOBHOTO M  BCIIOMOTATEIbHOTO
TEIUIODPHEPTETHYECKOTO  O0OpYyMOBaHUS  CHCTEM  TEIUIOCHAOKEHUS;
OCHOBHBIX METOJIOB pacyeTa TEIUIOIHEPreTHUECKOro OOOpYAOBaHUS U
UCTOJB3YyEeMYI0 TPH 3TOM HOPMATHUBHYIO JOKYMEHTALMIO, JOIyCKaeT
CYILIECTBEHHbIC ONIMOKM, HEYBEPEHHO, C OOJBIIUMH 3aTPYAHECHUSIMHU
BBIIOJIHAET ~ CAaMOCTOATENbHYIO  padoTy, OOJBIIMHCTBO  3aJaHHA,
IPEAYCMOTPEHHBIX IPOTPaMMO JUCIUILIMHEI, HE BBIIIOIHEHO;

- HE yMeeT NpOBOIWUTH TEIUIOBbIE KOHCTPYKTHUBHBIC W THIPABIMYECKUE
pacyeTbl  TEIUIOPHEPreTHYECKOro  OO0OpY/IOBaHHS; MPOBOJUTH  MOAOOP
000py/IOBaHUs, B COOTBETCTBHM C €r0 (DYHKIHOHAIBHBIM Ha3HAuCHHEM U
TpeOyeMbIMU SHEPreTHICCKUMHU XapaKTepUCTHKAMH, JIOIyCKaeT
CYIIECTBEHHBIC OINMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHEHUSIMHU
BBIIIOJIHSIET ~ CAMOCTOSATENBHYIO — paboTy,  OOJNBIIMHCTBO  3aJaHUM,
MPEYCMOTPEHHBIX MPOTrPaMMON AUCUUIUINHBL, HE BBITIOIHEHO;

- oOydvarommiicsi He BJajJeeT METOAMKAMH IOa00opa  CEepUitHOTO
00OpyIOBaHUS, W TPOEKTUPOBAHHS HOBOTO SHEProoOOpyIOBaHHUSA,
JOIYCKaeT CYLNICCTBCHHbIE OIIMOKH, C OONBIIMMHU 3aTPyIHEHUSIMHU
BBITIOJIHSAET CaMOCTOSATENBHYIO PadoTy, OOJBIIMHCTBO MPEIYCMOTPEHHBIX
IpOrpaMMOil TUCHIUIUIMHBI HE BBIITOJIHEHO.

Pazpaoomuux(u): ooyenm, Ilonoe U.H. — (LCL

Pazpabomuux(u): npogpeccop, I'nyxapes B.A. [\
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