MUHHUCTEPCTBO OBPA30BAHUS U HAYKU MYPMAHCKOM OBJIACTU
I'OCYJAPCTBEHHOE ABTOHOMHOE I[TPO®ECCHOHAJIBHOE OBPA30BATEJIBHOE
YUPEXJIEHUE MYPMAHCKOU OBJIACTH
«OJIEHET'OPCKUI1 TOPHOITPOMBIIIIEHHBIA KOJUIE XK

YTBEPXJIAIO
3amecTurelnb aupekTopa no YP

H.P. Mammuna
« » 20 T.

Fe [OKYMEHT NOAMUCAH
SNEKTPOHHOW NOAMNUCHLIO

CepTudmkat: 58D3B0795E921492BD477DB29464B2F3
Bnapeneu: Manac Hatanbs BuktoposHa
Deicteutenex: ¢ 30.09.2024 po 24.12.2025

KoMmjIeKT KOHTPOJIbHO-0IIEHOYHBIX CPEACTB
no oo6menpodeccnoHaIbHON JUCITUTIIINHE

OIl.12 TEPMOANHAMUKA U TUIPOMEXAHHUKA
OCHOBHOM MTpoeCcCHOHAIbEHON 00pa30BaTeIbHON MPOrpaMMBbl

o crenuaiasHoctu CIIO

13.02.11 Texnnuyeckasi IKCILIyaTANUS U 00CTYKUBAHNE YJIEKTPHYECKOT0 U
3JIEKTPOMEXAHUYECKOIo 000py10BaHus (110 OTPACJISIM)

2022



KoMImieKT KOHTPOJIbHO-0IIEHOUHBIX CPEJICTB pa3padoTaH Ha OCHOBE:
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1. IacnopT KOMILIEKTa KOHTPOJILHO-0IEHOYHBIX CPEICTB

Kommiekt koHTposbHO-oueHouHbIX cpeacTB (KOC) mnpenHazHadueH Juiss KOHTPOJSL M

OLIGHKA 00pa30BaTENbHBIX JOCTIDKEHHH OOYdYaloUIMXCs, OCBOMBIIMX MpOrpamMMmy y4eOHOM
JUCLUIUINHBIL.
B pesynbrare ocBoenust OIl.12 TepmoguHaMHMKa M I'MJAPOMEXaHMKA OOYYaIOLIHICA TOJDKEH
obmamate  mpeaycMoTpeHHbiMH  DPI'OC  mo  cmemumansHOocTH  13.02.11  TexHuveckasi
IKCIVIYATANMSA M 00CIYKUBAHME YJIEKTPHUYECKOr0 U 3JIeKTPOMEXaHNYeCKOro 060py10BaHus
(1o oTpacasiM) ClIeAYIOUIMMHA YMEHUSMH, 3HAHUSAMU U OOIIMMHU KOMIETEHIUSAMMU:

VY1 - onepupoBaTh NOHATHUAMHU, XaPAKTEPU3YIOIIMMHU CBOICTBA >KUIKOCTEH, pelaTh 3afadd Mo
OIPEEIICHUIO [TaApaMETPOB KUJKOCTEM;

VY2 - npou3BOAUTH PacyeThl KUJKOCTHU: OIpEAeTeHHE NaBICHUS KXUAKOCTH, DHEPIHIO MOTOKa
KUJKOCTH, TIOTEPH HAIIOpa MPU JBUKCHUH KUJIKOCTH B TPpyOax;

VY3 - onepupoBaTh MOHATUSAMH, XapaKTEPU3YIOIIMMU TEIJIOBBbIE MPOLIECCHI, pellaTh 3aladyd 1o
OIIpEENICHUIO TAPAMETPOB COCTOSIHUS UEAIbHOTO ra3a;

Y4 - mpou3BOIUTH pacyeThl TOPEHHS TOIUIMBA: OMpEACNICHUE Pacxoja BO3ayXa, KOJIUYECTBA U

COCTaBa MPOJYKTOB CrOpPaHMUsi, MAaTEPHAIBHOTO OaaHca MpoIecca TOPeHHUs

31 - pusudeckue cBOMCTBA, 3aKOHBI PABHOBECHS U ABWKCHHUS KUIKOCTEH;

32 - mapameTphl COCTOSIHUS U ypaBHEHUS COCTOSIHUS H1€aIbHOIO ra3a;

33 - TepMOIUHAMUYECKHE MPOIECCHl U3MEHEHUSI COCTOSTHUS ra3a;

34 - TeopuIo TEIIO0OMEHA;

35 - 3aKOHBI TEPMOIMHAMUKH;

36 - TepMOIMHAMUYECKHE MTPOLIECCHl KOMIIPECCOPHBIX MAIllMH U IIUKJIOB MOPIIHEBBIX JIBUTATENCH
BHYTPEHHETO CTOPaHUsI, TApPOCHIOBBIX YCTAHOBOK;

37 - Ter000MEeHHBIE almapaTbl 1 OCHOBBI TEOPUH T'OPEHUS T'a30B.

OK 1. IloHuMaTh CYIIHOCTh M COLIMATBHYIO 3HAYUMOCTh CBOEH OymyIei mpodeccuu, mposiBisITh
K HEW yCTOWYMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO NESTEIbHOCTh, BHIOMPATh TUIIOBBIE METOJBI M CIOCOOBI
BBITIOJIHEHHS TPO(EeCCUOHATBHBIX 3a/1a4, OIICHUBATh WX Y(P(EKTUBHOCTH M KAYECTBO.

OK 3. I[lpuHuMaTh pemieHusi B CTAHJAPTHBIX W HECTAHJAPTHBIX CUTYalMSX M HECTH 3a HUX
OTBETCTBEHHOCT.

OK 4. OcymiecTBisTh MOUCK M HCIONb30BaHUE WH(POpManu, He0OX0auMOU 171sl 3P PEKTUBHOTO
BBITIOJIHEHHS MPO(HECCUOHATBHBIX 3a/1a4, TPO(PECCHOHATIBHOTO U IMYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonp3oBaTh WHGOPMAIIMOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTUU B MpodeccnoHaTbHOM
JIEATEIIbHOCTH.

OK 6. PaboraTh B KOJUIEKTHBE U KOMaH/ie, 3(pPEeKTUBHO OOIIATHCS ¢ KOJIEraMU, pyKOBOJICTBOM,
NOTPEOUTETSAMHU.

OK 7. Bpatp Ha cebst OTBETCTBEHHOCTh 32 pabOTy YJICHOB KOMaH[bl (IOJYHMHEHHBIX), pe3yIbTaT
BEBIIOJTHEHUS 3aJaHUH.

OK 8. CamocToATensHO OMpeneisaTh 3aJaud MPOPECCHOHATBHOTO U JMYHOCTHOTO Pa3BUTHS,
3aHUMAThCS CaMOOOPa30BaHUEM, OCO3HAHHO TJIAHUPOBATH MOBBIIICHHE KBATU(DUKAIIIH.

OK 9. OpwuentupoBaThCsi B YCIOBUAX YaCTOM CMEHBI TEXHOJIOTHH B TpodecCHOoHATbHON
JIeATETbHOCTH.

OK 10. UcnionHATP BOMHCKYIO OOS3aHHOCTh, B TOM YHCJIE€ C TMPUMEHEHUEM TOJTYYEHHBIX
npo(hecCHOHANBHBIX 3HAHUH (IS FOHOIIEH ).



2.  Pe3yabTarhbl 0CBOEHHSI YUeOHOH TUCIHMILIMHBI, MOAJIeKALIME POBEPKe

2.1. B pesynpraTe arrecTalMy M0 y4e€OHON AHMCLUUIUIMHE OCYIIECTBISETCS KOMIUIEKCHAs IpPOBEpKa CIEAYIOUIMX YMEHUN M 3HAHWUH, a TaKxKe
TuHaMuKa GOpMUPOBaHUS OOUINX U MPOGECCHOHATBHBIX KOMIETCHIIUNI:

Ta6muma 1. Pe3ynbpTaThl 0CBOEHUS YU€OHON AUCITUTUIMHBI, TTOJICHKAIINE IIPOBEPKE

Pe3yabTarnl 00y4eHUus1: YMeHUs1, 3HAHUS, 001IHe U IMoka3aresiu olleHKH pe3yJbTaTa ®opMa KOHTPOJISI U OLlEHUBAHUS
npogeccuoHaTIbHbIe KOMIIETEHIMHU
V1;31, 32, 33; OK 1.-OK.9; - OEPUPYIOT NOHATUIMU, [IpakTrueckue paboThI
XapaKTEePU3YIOUIUMHU CBOMCTBA )KuakocTer, | KoHTponbHbIE paboThI
peuaroT 3a/1a4u 10 ONpPEAEIICHUIO 3auer

I1apaMeTPOB KUJIKOCTEH;

-CTpEMSTCS K MPUOOPETEHUIO HOBBIX
npodeccHoHATLHBIX 3HAHUN ¥ YMEHU;
CaMOCTOATEJIbHO HAXOIAT, aHAJTU3UPYIOT U
0TOMpaOT HEOOXOUMYIO HH(OPMAITHTO

- YMEIOT INIAHUPOBATh U OPTraHU30BbIBATH
CBOIO JICATEIBbHOCTB;

¥2;31,32; OK 1.-OK.9; - IPOU3BOJAT PACUYETHI )KUJIKOCTHU: [IpakTuyeckue paboThI
orpeziesieHUe 1aBICHUS KUKOCTH, KoHnTpoabHbIe paboThl
9HEPTUIO OTOKA XKUJIKOCTH, IOTEPU Hamopa | 3a4eT

IIPH IBUYKEHUH JKUIKOCTH B TpyOax.
-CTPEMATCS K MPUOOPETEHUIO HOBBIX
npo¢eCCUOHAIBHBIX 3HAHUHM U YMEHUH;

- CaMOCTOSITEIbHO HAXOAST, AaHAIU3UPYIOT U
0TOMpParOT HEOOXOAUMYIO UH(OPMAIIHIO

- YMEIOT TUIaHUPOBATh U OPTaHU30BbIBATH
CBOIO JI€ATEIbHOCTB;

¥3; 32,33, 35; OK 1.-OK.9; - ONIEPUPYIOT MMOHATHSIIMH, [IpakTuueckue padboTh
XapaKTepH3YIOLIIMMH TeIUIOBbIe Tporiecchl, | KoHTpoabHbIe paboThI
pELIaoT 3a/1a4M 110 ONPEAETICHUIO 3auer

[1apaMeTPOB COCTOSHUS UI€aIbHOTO Ia3a;
-CTPEMATCSl K MPHOOPETEHHUIO HOBBIX




po¢eCCUOHAIBHBIX 3HAHUHM U YMEHUH;

- CaMOCTOSITEIHbHO HAXOMST, aHATU3UPYIOT U
0oTOMparOT HEOOXOUMYIO HH(OPMAITHIO

- YMEIOT TUTAHUPOBATh U OPTaHU30BHIBATH
CBOIO JIEATEIbHOCTB;

V4; 36, 37; OK 1.-OK.9 - IPOU3BOJAT PacueThl TOPEHMSI TOILUINBA: [IpakTuueckue padboThI
OIpe/IeTICHUE Pacxo/1a BO3ayXa, KontpossHbIe paboThI
KOJINYECTBA M COCTaBa MPOIYKTOB 3auer

CropaHus, MaTepuaibHOro Oananca
rpoLecca ropeHust;

-CTpEMSTCS K MPUOOPETEHUIO HOBBIX
npodeccHOHALHBIX 3HAHUN ¥ YMEHU;

- CAMOCTOSITEIbHO HAXOAAT, AHAIU3UPYIOT U
OTOMPAIOT HEOOXOUMYIO HH(POPMAITUIO

- YMEIOT INIAHUPOBATh U OPraHU30BbIBATH
CBOIO JIEATEIbHOCTB;

KomrekcHas nmpoBepka yMEHUI U 3HAHUI, a Takke JUHAMHUKa (OPMHUPOBAHUS OOMIMX U MPO(HECCHOHANBFHBIX KOMIIETEHIIMN OCYIIECTBISETCS B
dbopmMe TeKyIIero KOHTPOJISI YCIIEBAEMOCTH 00YUaIOIIUXCS U TPOMEKYTOUHOM (MTOTOBOM) aTTECTAIlMU TIO TUCIUILINHE.

Texymuii KOHTPOJIb OCYIIECTBIISAETCS NMPENOAABATEISIMUA €KEYPOUHO MPH MPOBEJCHUN YUeOHBIX 3aHATHH.
®opMoii UTOTOBOM aTTECTALMU MO YU€OHOU JUCIUIUIMHE SIBJISIETCS 3a4eT.




3. OueHka 0cBOCHUS YUeOHOM M CIIUTIIHHbI

Tab6aunna 2 - Kourpoab n onenka ocsoenusi OIl.12 TepmoannaMuka U rugpoMexaHuKa 1o pasjaejam (Temam)

DleMeHT y4efHoii 31 |32 |33 (34 |35 [36 |37 |Yl [V2 |V3 V4 OKl |OK2 |[OK3 |[OK4 |OK5 |OK6 |OK7 |OK8 |OK9
JUCIMIIJIMHBI
Paszpnen 1. 'mapomexanmuka |+ | + + |+ + + + + + + + + +

Pasznen 2. Tepmoaunamuka + |+ |+ |+ |+ |+ |+ |+ |+ + + + + + + + + + +




4. KoHTpPOJIbHO-U3MEpPHUTEJIbHbIE MATepPHAJbl VI OPraHU3allid W IPOBeICHUs!

TeKyllero KOHTpo.s ycnesaemoctu no OIL.

OOpa3upl 3aaHni 1J151 IPAKTHYECKUX padoT.

IIpakTyeckas padora Ne 2. Pacuer naBieHUs )KUAKOCTH ¢ IOMOIIbIO 3aKoHa [Tackans.

He.m:: HaAy4umsCs paccdyunmslednob anﬂenue, YpPO6EHb U NIOMHOCNb AHCUOKOCU  C nomMoubio

3akona Iackans.

3aganne Nel.

Onpenenuth W30BITOYHOE NaBIeHUE B 3a00€ CKBaXUHBI TIIyOWHOW h = 85 M, KoTOpas

3aI0JTHEHA TIIMHUCTBIM PACTBOPOM IIOTHOCTBIO p = 1250 Kkr/m°.

+pamM
3aganue Ne2. AN
Omnpenenuth U30BITOYHOE JABJIEHUWE BOJABI B Tpyde 1o 4 z
MOKa3aHUsM OaTapedHOro pTyTHOoro MaHomerpa. OTMETKH ypOBHEH I
PTYTH OT ocu TpYyObL: ;= 1,75 M; 22=3M; z3=1,5M; 24 =2,5 M. ;1 is
) R
s 0
Tt 10
3amanme Ne3. ]
B cooOmiaromuxcsi cocyjax HaxoJsATCsl BOJIa U HEU3BECTHAs KUAKOCTh. B s
OJIHOM COCYJleé HaXxOAWUTCS BOJa, a BO BTOPOM BOJa M IIOBEPX HEE HEU3BECTHAsS hz‘
KUAKOCTb. PazHOCTh ypoBHeH Boabl B cocygax 20 cM, pa3HOCTh YpOBHEH —
KUAKOCTEH B cocynax 5 cM. OnpeaenuTs IUIOTHOCTh HEU3BECTHOM S>KUIKOCTH. -
[TnotHOCTH Bombl 1000 Kr/Mm>. - | [P

3aganue Ne4.

B munuHapuueckux COOOIIAIOMIMXCS CcOCyAdaX HaXOAWUTCA BOJA.
[Inomanp momepeyHoro ce4eHus MEepBOro cocyaa B 4 pa3a MeHbIIE, 4eM
BTOpOTO. B mepBbIif cocy n06aBnseTcss pacTUTENBHOE Maclio, BEICOTa CTOI0a
pactutenbHOro Macia 10 cm. Hackoiapko HOHM3WIICS IPU 3TOM YPOBEHB BOJBI
B IEpBOM cocyje M HoBbicHics Bo BTopoM? IlmotHocts Boael 1000 kr/m?,
I0THOCTH Macia 900 kr/m>.

CamocrosiTesibHass (AoMalHAsA) padora
3aBepUINTh BBIIOJHEHUE MPAKTUYECKON pabOTHI.

h




IIpakTuyeckasi padora Ned4. Pacuer moToka >KHJIKOCTH C TIOMOIIBIO YpPaBHEHHS
bepuymn.

Heaw: npu pewenuu 3a0au Hayuumvcs paccyumvléams NOMOK HCUOKOCMU C NOMOUBIO
ypaenenusa bepuyainu u ypagnenus Hepaspol6HOCMU.

3aganue 1.

OmpenenuTh JaBjieHHEe B CeYeHUW |-1 TOPHUBOHTAIBHO PACIOJIOKEHHOIO COIUIa
TUIPOMOHUTOpPA, HEOOXOAUMOE JIJIsl PUJAHUS CKOPOCTHU BOJIE B BBIXOJHOM ceueHuu 2-2 - vo= 40
M/C, €CJTH CKOPOCTh JBHMIKEHHUS BOJIbI B ceueHuu 1-1 - v;=3 m/c.

3aganue 2.

Ilo ropu3oHTanbHOM TpyOe B HAINPaBIEHUM, YKa3aHHOM Ha PUCYHKE CTPEJIKOW, TeueT
XKHUJIKOCTh. PazHocTh ypoBHEH Ah >XuaKOCTH B MaHOMETpUYECKHX TpyOKax | M 2 0IMHAKOBOTO
IuaMerpa coctaBigeT 8 cM. OnpenenuTb CKOPOCTh TEUEHUS JKUAKOCTH 110 TpyOe.

3amanmne 3.

B ropuzoHTaibHO pactoioKeHHOM TPyOe ¢ TIIOMAAbI0 S| MOMEPEYHOr0 CEUEHHUs, PaBHOM
20 cm2, TedeT KUAKOCTh. B omHOM MecTe TpyOa HMMeeT CyXeHHe, B KOTOPOM IUIOMIab S
T0IEepeYHOro cedeHus pasHa 12 cm?. PasnocTs Ah ypoBHE# B IByX MAaHOMETPMYECKUX TPYOKax,
YCTaHOBJICHHBIX B IIMPOKON U Y3KOM 4acTax TpyObl, paBHa 8 cM. Onpenenuts 00beMHBINA pacxol
Q. KHUIKOCTH.

3aganue 4.

Ha nHe munuuapuyeckoro cocyna uMmeercs Kpyrioe otBepctue aumamerpom d = 1 cm.
Huametp cocyna D = 0,5 M. HaliTu 3aBUCHMOCTB CKOPOCTH V TIOHWYKEHHUS YPOBHSI BOJIBI B COCY/IE
OT BBICOTHI /1 3TOr0 YpoBHs. HaliTu 4MClI€HHOE 3HaU€HUE 3TOM CKOPOCTH Ui BBICOTHI h = 0,2 M.

3aganme 5.
Bronbe ocu ropuzoHTaNBHON TPYOKH TuaMETPOM 3 €M, IO KOTOPOM TeUeT YriaeKUCIbli ra3 (p =

7,5 t/em’), ycranosnena Tpybka ITuto. IlpeHeOperas BSI3KOCTBIO, ONpENEINTh 0OBEM TIa3a,
IpOXOAIIero 3a 1¢ uepe3 ceueHue TpyObl, €CIIU pa3HOCTh YPOBHEH B )KUIKOCTHOM MaHOMETPE
cocrasnser Ah = 0,5 cm. [II0THOCTB KUIKOCTH MPUHATH PaBHOM py = 1 r/em?.

CamocrosiTesibHass (AoMalHAsA) padora
3aBeplINTh BBIIIOJHEHUE PAOOTHI.

KonrtpoabHnas padora
Llenb paGoOThI: IPOBEPUTH 3HAHUS U YMEHUS

3ananne Nel
Onpenenuts AaBICHHE >KUIKOCTH P1, KOTOpPOE HEOOXOIUMMO IMOAATh B IMOPIIHEBYIO MOJOCTh
TUAPOLMIMHAPA, YTOOBI MpeojoseTh Harpy3ky Ha 1mrToke F. B mrTokoBoil mnomoctu
THJIPOILMIINHAPa, Onarofapsi >KUIKOCTH, TMOCTYMAlomed U3 MOJHATOrO COCYyJa, CO3JaeTcs
IIPOTUBO/IABIIEHUE P2, KOTOPOE SIBIISECTCA JTONOJHUTEIBHON Harpy3Koil Ha nmopieHs. /lanHble s
pelieHus 3ajaud  MpHuBeldeHbl B Tabmume. JIOMOJHUTENbHO OIpeneauTh KoddduuumeHt

MYJIbTUILIMKALIUNA THAPOUWIMHIPA .
| Nesapu- | p,kriv’ D, MM dvv | HoM P F, xH,
aHta | | MIla

12 0,01 8
| 16 0,02 9
| D]

‘ #50 25 24 0,03 10 |

SN

|
32 |' 8 0,04 12
36 | 10 0,05 13
|
T
x

40 12 0,06 14

[ 20 10 0,1 30
[ 25 12 0,2 31

N-IR-CRR N Y- MRV SO S

36 14 0,3 32
45 | 16° 0,4 33
50 | 18 0,5 34
56 | 20 0,6 35
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3aganue No2
B pacxomomep BenTypu momomHUTENsHO ToOcTaBieHa TpyOka I[luto
KUAKOCTU B Hell hy npu ycloBHsIX, yKa3aHHBIX B TaOJIHIIE.

3amanue Ne3
Kpyrnas emkocts nuamerpom D nHanmosnnena Bomoil n1o ypoBHs H. B nHe emkoctu caemaHo

OTBCPCTHUC OUAMCTPOM

3a/laHHOTO  YPOBHS,

. Onpenenuts ypoBEHb

| Ne Bapu-

aHTa

DM l dmm

hi,MM

No papu-
aHTa

Dy

MM

hy,MM

1

2
3
4

o )

[SR=N=

60 30
36 28
52 26
48 24
44 2
40 20
36 | 18
34 16
30 14
32 18
38 20
[} 22

400

460

46
50

24
26
28

32
32
27
23
18
26
30
26

380

440

Ne D, | ds

|
| BapnauTa | M MM
|

H, Tun |
Hacanka |
Ne pu- |
CyHKa |

Ne

Bap. |

| D, |

.

H,

Tun
Hacaxka
Ne pu-
CyHKa

50
60
40

80
20
100
60
40
50
80
85

B WE WL

N R

R N

i
[
|
\
|
|

(e

70 |

6.5
6.5
6.5
6.5
6.5
6.6
6.6
6.6
6.6
6.6
6.7
6.7

|
|

AU ANULULE UL WLYL

| 13

14
15
16
17
18
19
20
21
22
23
24

I
|
\
|
|
|

BWEULUAULWLLUIEG®

| 80

100

| 60

50

| 60

45
70
80
60

| 50

30

| 40

W w

NBELWNWHELEWL

6.7
6.7
6.7
6.8
6.8
6.8
6.8
6.8
6.9
6.9
6.9
6.9

Tun
Hacazaka

Hacaaka. |

do. Ilpu wucreyeHHM uepe3 HEro >XHUIKOCTh
KOHTaKTUPYET TOJIBKO C BXOAHBIMU KpoMKaMmH. OmpenennTts Bpems, 3a
KOTOpPOE BBITEUET BCA JKUAKOCTb. 3aTéM K EMKOCTHU IpHUBapHUBacTCA
Hacalok ¢ auamerpoMm do Ha BbIXOAE. EMKOCTB OIATH 3alOJIHAETCS [0
a MCTEUEHHE IMPOUCXOAUT YyXKEe U3
OnpesenuTh BpeMsi UCTEYEHUs BCETO 0ObEMA KUIKOCTH YEPE3 HACAIOK. |
CpaBHUTH TOJydyeHHbIE pe3yabTaThl. lcxoaHble naHHbIE Ui pacyera 5 . IH‘*
IPUBEJICHBI B TaOIUIIE.

Buemnuit Buyrpennuit Konnueckuit Konuueckuit KoroumaneHbii
CXOASIIUHCH pacXousALIHACS

ITWITHHADH-

HYECKHH

0,82

LHJIHHADPH-

YECKHHA

0,71

CamocrosiTesibHass (AoMalHAsA) padora

3aBepUINTh BBIITOJIHEHNE MPAKTUYECKO paboThI.

Puc. 6.6

0

,946 0.45 0,98

IpakTuyeckasi padora Ne 6. Onpenenenue yaelIbHONU TEMIIOEMKOCTH.
Heab: HAYYUTHCS OMPEENATH MIPH PEIICHUN 33]1a4 YACTbHYIO TeIJI0OEMKOCTb.

3amanne

1.

Haiiti cpeqHioo yueabHYy0 TEIIOEMKOCTh KHCIOPOJia TIPH ITOCTOSSHHOM JIaBJICHUH TPH
MOBBIIIEHUH ero Temmeparypsl oT 600 go 2000 °C.

3ananmue 2.
Halitn cpenHior0 KHJIOMOJIBHYIO H300apHYI0 TEIDIOEMKOCTh VTJICKHCIIOTO Tra3a IpHu
noBelieHuu ero remmepatypst ot 200 no 1000 °C.

3amanmne 3.
Ompenenure mokazareiab aauadaTsl kK I CMECH Ta30B, COAEPXKAIICH TeTUii MacCcoi m; =
8 r 1 Bomopoa Maccoit my =2 T. (i1=3,i2=5)

3amanmne 4.
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OnpenenuTth yIeabHbIE TEIMJIOEMKOCTH Cy M Cp CMECH YIUIEKUCIIOro ra3a Maccod my = 3 r
1 azota Mmaccoli my =4r. (i1=6, > =5)

3aganue 5.
Bo3ayx, comeprxanuiics B 6annoHe BMeCTUMOCTBIO 12,5 M° mpu Temnepatype 20 °C 1 1aBieHHH
1 MIla, nogorpeBaetcs 10 Temrneparypsl 180 °C. Halitu noaBeaeHHy0 TemioTy Qi 2.

CamocrosiTesibHast (JoMalHAsA) padora
3aBepUINTh BBIIIOJIHEHUE MPAKTUYECKON pabOTHI.

IIpakTnyeckas padora Ne7. Pemienue 3aau HarpeBa Tell B Pa3IMUHBIX I€Yax.
Ienpb: HaydnTHCSA ONPENENATh IIPU PEIIECHUM 33a4 MHTCHCUBHOCTb U3JIyY€HUs, CTEIIEHb
YEPHOTHI TEJIa, TEIUIOBOM ITOTOK, TOJIIIMHY TEIJIOBOU U30JISLIAH.

3aoanue 1.

OnpenenuTh HMHTEHCHBHOCTb WU3Iy4€HHsS CTEHKH C KOd((HUIMEHTOM H3JIydeHHUs
C=4,53B1/(M*K*%), ecnum Temmeparypa M3NIydaiomleidl IIOBEPXHOCTH CTEHKH t4=927°C.
OnpenenuTh TakKe CTeNeHb YEPHOTHI CTEHKH.

3aoanue 2.

OnpenenuTh TEIUIOBOHM IMOTOK OT Ta30B K BO3JYXY Yepe3 KUPIMHYHYI) OOMYPOBKY KOTJa
wiomanpio 100 M> U ToammHON 6=250MM, eciu temreparypa ra3on t;1=600°C, temmeparypa
Bo3ayxa t=30°C, ko3}pduumeHT TtemnooOMEeHa Ha BHYTPEHHEW MOBEpXHOCTH o1=23,6
Br/(M?-°C), k0>)ULHEHT TemIoo0MeHa Ha HapyXHOH mosepxHoctH o2= 9,3 Br/(M?-°C) u
Kodp¢uimeHT TerronpoBogHocT  oOMypoBku A=0,81 Bt/(M-°C). Omnpenenurts Takxke
TEeMIEpaTyphbl 00eNX MOBEPXHOCTEH OOMYpPOBKHU.

3aoanue 3.
Ornpenenutb HEOOXOUMYIO TOJIIUHY TETUIOBON U30JSAIUHU Ous (An=0,08 B1/M-°C) mogarorero
MarucTpaibHOro TpyoomnpoBoaa cucteMsl oToruieHus (11=95°C) nuamerpom d1=57mm, 4TOOBI
TEIUIONOTEPH HE MPEBBIIIAIN BETUUUHBI 1=52B1/M.

CamocrosiTe/ibHasA (oMallHAs) padoTa
3aBepIINTh BBHITOJHEHUE MPAKTUUECKON pabOTHI.

Tecr.
Llens: mpoBepUTh 3HAHUS U YMEHUS 10 pa3zeny " OCHOBBI TEXHUYECKOU TEPMOTHHAMUKH "
Xoxa paboThl: BHUMATEIHHO MPOYUTANTE BOMPOCHI, BRIOEPUTE U OTMETHTE MPABUIILHBIE OTBETHI.

1. Kakue mapameTpsl OTHOCATCS K TEPMOJMHAMHYECKUM MapaMeTpaM COCTOSIHHSI CUCTEMBI?
a) IaBJICHHE, TEMIIepaTypa, KOHIICHTPAIHs

0) ynenpHbIN 00BEM, INIOTHOCTH, JIaBJICHHE

B) aOCOJIIOTHAS TEMIIEpATypa, aBlIeHUE, YACIbHBINH 00beM

2. ITo kakoit TeMnepaTypHOU mIKajie u3MepsieTcsi abCOTI0THAS TeMreparypa?
a) lenscust 0) @apenreiita B) KenpBuHa 1) Penkuna

3. Uemy paBeH aOCONIOTHBIN HYJIb TEMIEPATYpPhl, BBIPaXXEHHBIH 1o mkane Llenscus?
a)0°C 6)100 °C B) 273 °C r) -273 °C

4. 3a Hynb rpaaycoB no mkane Llenbcust mpuHsm:

a) Temneparypy tasHus npaa 0) Temneparypy 273 °C
B) Temmnepartypy -273 °C r) Her npaBunsHOr0 0oTBETa
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5. Yto mpuHUMAaETCs 32 aOCOIIOTHBIA HYJIb?

a) Temneparypa TasHuUs JibJla IPU HOPMAJIbHBIX YCIOBUAX

6) Temmepatypa 273 °C

B) Temmneparypa, mnpu KOTOpPOM MpeKpallaeTcsi XaoTHUYECKOE IOCTYNaTelIbHOE JBUXKEHUE
MOJIEKYI

6. Kakoe cyiecTByeT COOTHOIIEHUE MEXKly TeMIieparypaMu 1o mikaie [{enbcus u KenbBuna?
a) T=273+t 0)T=273-t B)t=273+T

7. KakoBbl HEOOXOAMMBIE U TOCTaTOUHBIE YCIOBUS AJIs MPOTEKaHUs Ipolecca TerioooMena’?
a) Pasnocte naBienuit

0) B koHTaKTe JOKHBI HAXOUTHCS PA3IMYHBIEC BEIIECTBA

B) Pa3Hocth Temneparyp

8. Kak Ha3bIBaIOTCS ypaBHEHUS COCTOSHHSI JAHHOTO BelecTBa?
a) 'padmueckas cBsizb p—v—T

0) I'paduueckast cBs13b (p -v), (p—1), (v-T)

B) T =fi(p,v); p=/v,1); v=Fip, T)

9. KakoMy 3aKoHY U€anbHOT0 raza MpUHAJJICKUT JaHHOE BBIPAXKEHUE p-v = const?
a) 3akony ['eii — JIroccaka 0) 3axony lapns
B) 3akony boiins — Mapuorra r) 3akoHy ABoraapo

10. Kak Ha3pIBaeTCsl KpHBas Mpoliecca, P KOTOPOM YJENIbHBIA 00bEM OCTACTCS TOCTOSTHHBIM?
a) m3orepma  0) U3oxopa B) aanabara r) u3obapa

KonTposbnas padora

L{enb paboOThI: IPOBEPUTH 3HAHUS M YMEHHUS 1O pazaeny " OCHOBBI TEXHHYECKON TEPMOIHHAMHKH"
Tema: [lapameTpsl cocTosiHUS. Y paBHEHHS COCTOSHUS WAEANBHBIX ra3oB. ['a30Bas HOCTOSHHAS

3apanne Nel

B Gamnone o6seMoM V HaxoAnuTCsl m KT Tasza Mpy AaBICHUU 110 MaHOMETPY Py M JaBlieHUH 1o pTYTHOMY
0apomeTpy Psap Tipu t. Onpeienuts TeMmeparypy ra3a B 6ayuione u Pas.. JlaHHbIE 17151 pacueTa BHIOpaTh U3
TaOJIMLIBI 110 ABYM MOCIEIHUM LU(paM CTyIeHYeCKoro Omiera:

IIpeanocien- v Hocaennsis Psap Xumnuec-
m Py
HAdA muppa | JuT- nudppa MM.pT. |t,°C I'a3 Kas
KT klla
mmdpa pbl mmdpa CT. dopmyaa
0 80 | 1,08 0 1100 765 25 |Bozmyx
1 82 | 1,10 1 1105 770 28 |Asor N,
2 84 | 1,12 2 1110 775 30 |Oxkwuch yriepona CO
3 86 1,00 3 1115 780 32 |Kucnopon 0,
4 88 1,14 4 1120 785 35 |BopasHoi nap H,O
5 90 | 1,16 5 1125 790 37 |Bogopon H2
6 78 | 1,18 6 1095 | 760 | 23 E;Fg“e“mm’m C02
7 78 | 1,06 7 1000 755 20 |Bo3nyx
8 74 | 1,04 8 1085 750 18 |A3sor N,
9 72 | 1,02 9 1080 745 15 |Kucnopon 0,

3aganme Ne2

Omnpenenuts aOCONIOTHOE AAaBJIECHHUE U YACIbHBII 00BbEM raza B pe3epByape, eclii IOKa3aHue BaKyyMeTpa
Prac ipu Temmeparype T = 273 K, a mokazanue prytHoro 6apomerpa Pesy, nipu t. JlaHHBIE UTs pacuera
BBIOpATh U3 TaOJIMILIBI IO ABYM MOCIEIHUM HU(PpaM CTYIACHYECKOTro OueTa:

IIpeanocien- t Hocaennsis Peax Psap Xumnuec-
o I'a3
Hss mudpa C |uudpammdpa| xlla MM.PT.CT. Kas
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mugpa (opmyaa

0 25 0 620 730 BogsHoit map H,O
1 26 1 625 735 Boszayx

2 27 2 630 740 Kucnopon 0,
3 28 3 635 745 Bonopon H»
4 29 4 640 750 Yriuekuceli ras CO,
5 30 5 645 755 Oxkuch yriepoaa CO
6 24 6 615 725 A3zoT N,
7 23 7 610 720 Boznyx

8 22 8 605 715 Kucnopon 0O,
9 21 9 600 710 A3zoT N,

Tema: TermnoeMKocTh ra3oB. [1epBblii 3aKOH TEPMOANHAMUKH.

3aganme Ne3

I'a3 o6semMom V, M> ipu TeMIiepaType t; OXJIaKaaeTcst A0 TeMIIepaTypsl t; pU MOCTOSHHOM JaBjieHUH P.
OnpeaennuTh CPEIHIO TEIUIOEMKOCTh W KOJMYECTBO TEIUIOTHI, BBIICICHHON TIPH OXJIaXACHWH. J[aHHBIC
JUTSI pacueTa BbIOpATh M3 TAOJIHUIIBI 10 IBYM MOCICAHUM ITU(paM CTYICHISCKOro Ouiera:

Ipeanocaen-usass | V P IMocaenuss t1 t2 Xumuiec-
3 N 0 I'a3 Kas
nudpa mudpa M 0ap | uu¢pa mmdpa C C bopmya
0 800 | 1,50 0 200 2000 |Boznyx
1 810 | 1,60 1 205 2010 |Azor N
2 820 | 1,70 2 210 2020 |Bogopon H,
3 830 | 1,80 3 215 2030 |Oxkucs yriaepona CO
4 840 | 1,90 4 220 2040 |Yriuekuciabli ras CO,
5 850 | 2,00 5 225 2050 |BopastHoM map H,O
6 860 | 2,10 6 230 2060 |Bozmyx
7 790 | 1,40 7 190 1990 |Kucnopon 0O,
8 780 | 1,30 8 185 1980 |A3zor N
9 770 | 1,20 9 180 1970 |Bomopox H,
3ananue Ned
OnpenenuTs KOJMYECTBO TEIUId, HEOOXOIMMOE I HarpeBa rasa oobeMoM V, M> Ipu M30BITOUYHOM
JIaBJICHUU Puss oT TEMIIEPATYPHI t bi (o) to. AtMmochepHoe JIaBJICHUE

paBHO Pany=1,01 0Oap. KommuecTBo Teruia ompenenuTh € IOMOIIBI0 MacCOBOM © 00BEMHOU
TeroeMkocTted. JlaHHple ans pacyera BbIOpaTh M3 TaOiAMLBI O JBYM IIOCIEAHUM Ludpam
CTYJI€HYECKOro ousera:

IMpennociuen- V | Pus IMocaenuss t Pons Xumuuec-
HeAA muppa w* | Gap nugpa oC t;°C Gap I'a3 Kas
mmdpa mmdpa dopmyaa
0 4 | 2,00 0 100 500 | 1,01 |Bozmyx
1 42 | 2,10 1 105 510 | 1,02 |A3sor N,
2 44 | 2,20 2 110 520 | 1,03 |Bogopon H,
3 4,6 | 2,30 3 115 530 | 1,04 |Oxwuck yraepoaa CO
4 4,8 | 2,40 4 120 540 1,05 |VYriaexucnslii ra3z CO,
5 5 2,50 5 125 550 | 1,06 |BomsHoii, map H,O
6 3,8 11,90 6 95 490 | 1,07 |Bo3myx
7 3,6 | 1,80 7 90 480 1 Kucnopon 03
8 34 11,70 8 85 470 | 0,98 |Asor N,
9 3,2 | 1,60 9 80 460 | 0,96 |Bomopon H,

Tema: TepMoIuHAMHYECKUE TPOIIECCHI UCATBLHBIX TA30B.

3aganme NeS

B 3akpbiToM cocylie eMKOCThi0 V, M° COJIEpXHUTCA M, KI Tra3a npu JaBjieHuu P; u temmepartype ti.
Onpenenuts JaBlIeHUE U YACTIbHBIM 00BbEM MOCIe OXJIAXKICHHS BO3Iyxa J0 tr, a Tak K€ KOJMYECTBO
OTBeJIeHHO! TeTutoThI, MpuHSB Cym=0,745 xJlx/(kr * K).

JlaHHble 1715 pacyera BhIOpaTh M3 TAOJMIIBI 110 IBYM MOCIICIHUM HuppaM CTYICHYECKOro OueTa:

3
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IMpennocaen- MMocaennss Xumuuec-
A\ t o P:
HAsA undpa |m Kr 3 uudpa o t; °C I'as Kas
M C MlIla
mudpa mngpa (popmyna
0 2,751 0,30 0 25 0 0,8 |Bo3nyx
1 2,9 | 0,35 1 26 2 0,85 |Azot N,
2 3 0,40 2 27 5 0,9 |Bomopon H>
3 3,25 | 0,45 3 28 7 0,95 |Oxucs yriepona CO
4 3,5 10,50 4 29 9 1 Yriiekucibii ras CO,
5 3,75 | 0,55 5 30 10 1,05 |BogsHoi map H,O
6 4 | 0,60 6 31 12 1,1 |Bo3myx
7 2,5 | 0,25 7 24 3 0,75 |Kucmopon 0O
8 2,251 0,20 8 23 6 0,7 |A3or N>
9 2,15 | 0,15 9 22 4 0,65 |Bogopon H,
3agaua Ne6

I'a3 maccoit m pacmmpsiercsi mo u3odape npu P Tak, uyTo ero Temmeparypa moBblmaercs ot t; 1o to.
OnpenenuTs HadalbHBIW W KOHEUHBIH OOBEM ras3a, COBEpUICHHYIO ra3oM paboTy, W KOJHYECTBO
MOJBEICHHOH K ra3y TeIioThl. JlaHHbIE IJ1s pacdyera BeIOpaTh U3 TaOIMLBI 10 ABYM MOCIEAHUM Iudpam
CTyIGHYeCKOro Omera:

Ipeanocien-usass | m | ocnenusis t1 t2 Xumiec-
uudpa mudpa Kr | O0ap | uudpa mmdpa °C °C Tas rait
dopmyna
0 0,5 | 0,30 0 100 300 |Boznyx
1 0,55 | 0,35 1 105 310 |Azot N,
2 0,60 | 0,40 2 110 320 |Bomopon H,
3 0,65 | 0,45 3 115 330 |Oxwucsk yriepona CO
4 0,70 | 0,50 4 120 340 |Yrnekucabli ra3 CO,
5 0,75 | 0,55 5 125 350 |BogsHoit nmap H,O
6 0,80 | 0,60 6 130 360 |Boznyx
7 0,45 | 0,25 7 95 290 |Kucnopon (0
8 0,40 | 0,20 8 90 280 |AzoT N,
9 0,35 | 0,15 9 85 270 |Bomopox H»
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S. KOHTPOJIbHO-01IeHOYHBIe MATePHAJIbI /ISl OPraHNu3aAlNHU U NIPOBEAeHHUS IPOMEKYTOTHOM

(utorosoii) arrecranuu no OII:

KOM nmpenHa3HaueH [ KOHTpOJII M OLEHKM pe3yapTaToB ocBoeHus OIL12.
[IpeameToM OICHKH SIBJISIOTCS YMEHUS M 3HAHMA, MPAKTUYECKHH OMBIT, (popMupyemble o0Ine
KOMIIETCHIIUH.

KoHTposb 1 OLIeHKa OCYIIECTBIISIOTCS ¢ UCIOIb30BaHUEM (DOPMBI 3aueTa.

OneHka OCBOEHHUS IUCLUIUIMHBI INPEAYyCMaTpUBAET HCIOJIb30BAHUE HAKOIUTEIBHON

CHUCTCMBI OICHHNBaHMAA: 3aueT/He3a4eT

1. 3aganusa [ OpraHM3alMM W TNPOBedeHHS MNPOMEKYTOYHOH (MTOroBOif)
aTTeCTAIllMM:
Hanuyrie moaHoro KOMIUIEKTa 3a4TEHHBIX MPAKTHYECKUX padOT M KOHTPOJIBHBIX padoT.

2. HHcTpykuus s 00y4aroumxcs

HHCTpYKUMA 1S CTY/IEHTOB
BuumaTenbHO nIpoynTaiTe 3aMevaHus MMpernoaaBaTeisl 10 PaHEEe BBINOIHEHHBIM IMPAKTUYECKUM
3aganusaM. [loaroToBbTe TpH HEOOXOJMMOCTH YCTHBIE OTBETHI MO MPABHJIAM BBINOTHEHUS
3aJlaHni.
Bpewms npencrapnenus 3aganuit — 30-45 MuHyT

3. Jluteparypa Aas100y4arouxcs

— bproxanoB O.H., Kopooko B.M., Menuk-ApakensHs A.T. OCHOBBI THAPABIMKH,
TEIJIOTEXHUKU U adpoauHamuku, M., UHOPA-M, 2005.

— IIpubeitkoB W.A., JleBunkuii M.A. Teoperuueckne OCHOBBI TEIUIOTEXHUKH, M.,
ACADEMA, 2005.

4. YcaoBus npoBeieHUs] MPOMEKYTOUHOI (MTOroBOM) aTTecTaluu

3aueT npuHUMaeTcs B yCTHOM (opme. I'pyrmina ciaer 3a4eT B MOJTHOM COCTaBE.

Bpems npeacrabiaenns 3aganmnii— 30-45 Munyr.

S. Kpurepum oneHnBaHuA

KoMIIIEKT BHIITOJHEHHBIX U 3a4TSHHBIX 3aJaHuH

KpI/ITepI/II/I OLICHKHU pE3yJibTaTa OI_ICHKa O BBIIIOJIHCHUH

a Her

Bnanenue IMpOrpaMMHBIM MAaTCpraJIOM

ITpoyHOCTH 3HAHUI

HpI/IMCHCHI/IC BBICOKOI'O YPOBHA CaMOCTOATCIIbHOCTH

OpuUrnHaNbHOCTh pelieHHsl rpapuecKux 3aJaHui

CdopmMupoBaHHOCTH HAYYHOTO arapara, IpUMEHEHNE
METO/IOB, aJICKBAaTHBIX yueOHOI 3a/1aue

ApryMeHTanus 1 TEOPETHIECKOe 000CHOBAHUE BBITIOJHEHHBIX
3aJIaHUN

CamoaHaau3 BHITTOJIHSHHOTO 3aaHus
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IIpumeuanue. OO0miee yncio oneHnBaeMbIX rmokazateneit — 7 (100%).

[Ikana orieHKH 00pa30BaTEIBHBIX
OCTH)KEHUU
[IpoueHT pe3ybTaTUBHOCTH
(TIpaBWIIBHBIX OTBETOB)

OTmeTKa ypOBHSI IOATOTOBKH

60 u 6onee (4-7)

«3a4YTCHO»

menee 60 (MeHee 4)

«HE3aYTCHO»

6. Jlucr corsiacopanus

Jdonmosnenunsi u usMenenusi K komiiekry KOC na

Jononuenus u u3MeHeHuss k komiuiekty KOCHa

JIUCLIUILINHE

y4eOHBIN Ioj

B xommiexT KOC BHECEHBI CleayIone N3MEHEHUS:

yueOHBIH ToJ IO

Hononnenuss 1 u3MeHenns B komiuiekte KOC oOCyxneHbl Ha 3acelaHuu LUKIOBOM

KOMUCCHH
« » 20 r. (mpoTokoi Ne ).
[Tpencenarens LK /
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