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1. O01mme cBegeHus

1. | Kadenpa I'opHoro aena, Hayk 0 3eMJyie ¥ MPUPOT000YCTPOMCTBA
2. | CnenuaibHOCTh 21.05.04 T'opnoe geno

3. | Cnenmanm3anus No3 «OTKpbITBIE TOPHBIE PAOOTHI»

4. | NucuunnuHa (MOJIyJIb) TerutorexHuka

5. | ®opma oOyueHUs 3a04Has

6. | Tom Habopa 2014

2. IlepevyeHb KOMIETEHIM I

—TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX TIO3WIMH OLEHHWBATh CTPOCHHE, XHMHUYECKHH U
MUHEpaIbHBI COCTaB 3€MHOW KOpBI, MOPQOJIOrHYecKHe OCOOCHHOCTH W TEHETHYECKUE THIIbI
MECTOPOXKACHUI TBEpPABIX TIOJIE3HBIX HCKOMAeMBIX IPH pEHICHHH 3a7ad 110 pAlHOHAIBHOMY U
KOMIUIEKCHOMY OCBOEHHIO reopecypcHoro noreHnuana veap (OIMK-4).




3. Kpurepuu u noka3ate/iu oleHMBAHUSI KOMIIeTEHIMI HA Pa3JIMYHbIX ITAaNax uX GopMUPOBaAHUA

Irtan ¢popMHpPOBaAHUS

KpnTepIm H NMOKa3aTe/JIu ONCHUBAHUSA KOMHCTEHHl/Iﬁ

(DOI)MI)I KOHTPOJIsA

KOMIIeTeHIIUH dopmupyemast
PMUPY 3HaTh: YmMmers: Baaners: chopMHUpOBaHHOCTH
(pasaensl, TeMbI KOMIIeTeH U .
KOMIleTeHIu i
JMCUMILTUHBI)
OCHOBHBIE CBOHCTBA U DKcrpecc-ompoc mo
o Hageikamu pacdera u aHamu3a
1. IIpenmer 1 MeTOBI ITapaMeTpbl COCTOSTHUS OmnpenensiTe OCHOBHBIE CBOICTBA OCBOCHHBIM J0OMa
OIIK-4 3¢ (HEeKTHBHOCTH TEPMOTUHAMUIECKUX
TETIIOTEXHUKU TEPMOJMHAMUYECKIX paboumx Teln, MPUMEHAEMbIX B OTPACIIN CaMOCTOSTEIHHO
MIPOIIECCOB TOPHOTO MPOU3BOJICTBA
CHCTEM TEepMHUHAM U
TIOHATHAM
3aciymuBaHue u
2. OCHOBHbIE 3aKOHBI obcyxaeHue
3aKOHBI TEPMOAMHAMUKH . Hageixamu pacdera u aHanmu3a .
TEePMOJANHAMHUKH. OmnpenemnsTh OCHOBHBIE CBOMCTBa MOJTOTOBIEHHON
OIIK-4 U HUX MaTeMaTH4ecKoe 3¢ PEKTUBHOCTH TEPMOMHAMHYECKUX .
IlepBoe Hauaio pabouux Tel, IPUMEHAEMBIX B OTPaCiIH IIPAKTUYECKON
ONHCaHHe IPOIIECCOB FOPHOTO NMPOU3BOICTBA
TEPMOJIUHAMUKH. (pewmeHue 3amay)
paboTsI
3. Bronoe Hauaio 3aKOHBl TEPMOAWHAMMKH | PaccuuThIBaTh TEPMOANHAMHYECKHE HaBeixamu pacdera u aHanmm3a
Té MOEHHaMHKH OIIK-4 U HUX MaTeMaTHYeCKOe | MPOLECCHI U LUKIIbI, OLEHUBATh UX 3G PEKTUBHOCTH TEPMOMHAMHYECKUX VYeTHbl onpoc
p ’ OTIHCaHHe 3¢ PEeKTUBHOCTH MPOIIECCOB FTOPHOTO NMPOU3BOICTBA
TepmoanHaMuueckue N Hasbikamu pacuera u aHannza
4. TepmonuHaMHIYECKHE OmnpenensTe OCHOBHBIE CBOIMCTBA .
OIIK-4 TIPOLIECCHI M OCHOBBI UX 3¢ PEKTUBHOCTH TEPMOJMHAMHIECKUX YcTHBIH ompoc.
MPOLIECCHI paboumx Teln, MPUMEHAEMbIX B OTPaCiIn
aHanM3a MIPOLIECCOB TOPHOT0 MPOU3BOACTBA DKcIpecc-ompoc mo
OCBOEHHBIM J0Ma
CaMOCTOSITEIILHO
. HaBbikamu pacueTa v aHanmsa TEepMHHAM U
5. TepmoguHamuka OmnpenemnsTs OCHOBHBIE CBOMCTBa
OIIK-4 TepMoauHaMUKY ITOTOKA 3¢ (EeKTHBHOCTH TEPMOIUHAMHIECKIX MOHATUAM
MOTOKA paboumx Tel, MPUMEHAEMbIX B OTPaCiIH
MIPOLIECCOB TOPHOT0 MPOU3BOACTBA 3acnyImmBaHue U
obcyxieHne
[Ipunnun neicTBus u PaccuutsiBaTh 51 AHAJIN3UPOBATH MOArOTOBJIEHHOM
yCTpOMICTBa TEIJIOBBIE TPOLECCH, TEIUIOOOMEHHBIE | MeTosaMu yrpaBieHus HNpaKTHIECKOU
6. TepmouHaMHU4ECKHUE TETI000MEHHBIX anmaparbl; pacCUMTHIBaTh MOKA3aTelIH, | HHTEHCHBHOCTHIO TEIIIOOOMEHHBIX (pewenue 3aay4)
HPOLIECCHI TOPHOTO OIIK-4 anmnaparoB U APYroro rapameTpsl  TEII000MEHa; HPOBOJIUTH | MPOLECCOB TOPHOTO MPOM3BOICTBA; paboTsI
MPOU3BOJICTBA TEIIOTEXHUYECKOTO TETJIOTEXHUIECKHE N3MEpeHNs], | HaBbIKaMU MPOBEJICHUS
obopynoBaHus, 00pabaThIBaTh pe3yibTaThl M3MEPEHUH C | TEINIOTEXHUYECKNX U3MEPEHUH

MIPUMEHACMOT'0O B OTPACIN

MIPUMECHCHUEM KOMHBIOTepHOﬁ TCXHHUKH




OCHOBHBIE CITOCOOBI

7. PeasnpHble rasbl. TETUIOCHA0XKEHMS, BriOupath panroHansHble CHCTEMbI Hagbikamu BbIOOpa panmoHaIbHBIX
BopsiHoit map. BnaxkHslid OIIK-4 OXJIXKICHUS U TEMJIOCHA0KEHUS, OXJIKACHUS U CHCTEM TEIUIOCHA0KEHUSI, OXJIaXKACHHS 1
BO3IyX TEPMOCTaTUPOBAHUS TEPMOCTATUPOBAHMS 000PYIOBAHUS TEPMOCTATHPOBAHMS 000PyJOBAHHS
obopynoBaHus
OcHOBHEBIE
3aKOHOMEPHOCTH MetogaMu ynpasieHUs
TeTI000MeHa 1 PaccunTtsIiBaTh M aHATM3UPOBATH HMHTEHCHBHOCTBIO TEIUIOOOMEHHBIX VeTHui onpoc
8. TemnonpoBOIHOCTH OIIK-4 MaccooOMeHa mpu TEIUIOBBIE TIPOLIECCHI, TEINIOOOMEHHBIE MIPOIIECCOB TOPHOTO IIPOU3BOCTBA; '
CTAalMOHAPHOM U anmapaTbl HaBBIKAMH TIPOBEICHUS
HeCTallMOHAPHOM TEIJIOTEXHUYECKUX U3MEPEHUN
peKUMax
DKcnpecc-onpoc Mo
OCBOCHHBIM JIOMa
IIpuHuun neucTBus u CaMOCTOSTEIILHO
yCTpoOiicTBa Meronamu ynpasieHUs TEpMHUHAM U
9 KoHBeKTHBHLL TETI000MEHHBIX PaccunTsiBaTh M aHATM3UPOBATH HMHTEHCHBHOCTBIO TEIUIOOOMEHHBIX TIOHATHAM
TeITO0OMEH OIIK-4 anmnapaToB M APYTOro TETIOBBIE TIPOIIECCHI, TETIIOOOMEHHbIE MIPOIIECCOB TOPHOTO MPOU3BO/ICTBA; 3acirymBaHuE U
TETIOTEXHUIECKOTO anmnapaTbl HaBBIKAMH TIPOBEICHUS o0cyxaeHue
o0opynoBaHus, TETIIOTEXHUIECKUX U3MEPEHUH TIOJTOTOBIICHHOH
MIPUMEHSEMOTO B OTPACIIH MIPaKTHYECKOM
(pemreHue 3amaq)
paboTsI
IIpunuun neucTBus u
yCTpoiicTBa Meronamu ynpasieHus
TENI000MEHHBIX PaccuutsiBath 1 AHAJIN3UpPOBATH WHTEHCUBHOCTBHIO TEINIOOOMEHHBIX VCTHBIH onpoc
10. TerutoBoe U3Ny4eHUE OIIK-4 anmnapaToB U Jpyroro TETUIOBBIE MPOIECCHI, TETTIO0OMEHHbIE IIPOLIECCOB F'OPHOr'0 NPOU3BOJICTBA; '
TCIIJIOTCXHUYCCKOI'O arrmapaTbl HaBbIKaMH MPOBEACHU A
obopynoBaHus, TEIJIOTEXHUYECKUX U3MEPEHHUN
IIPUMEHSIEMOTO B OTPACIIH
MeronaMu ynpaBieHus
Cnoco0sb! ynpaBieHust PaccunthiBaTh M aHAJIM3UPOBATH HMHTEHCHBHOCTBIO TETUIOOOMEHHBIX Ve THBL OMDOC
11.Temnonepenaua OIIK-4 rapameTpamu TETJIOBBIE MTPOIIECCHI, TEMIIO0OMEHHEIE IIPOIIECCOB TOPHOTO MPOU3BO/ICTBA; poc.
TeruIonepeiadn armaparbl HaBBIKAMH TPOBE/ICHUS

TCIIIOTCXHHUYCCKUX HSMCpeHI/Iﬁ




4. KpuTepnu M MIKaJIbl OLCHUBAHHUSA

4.1. YcTHBII onpoc
ITporeHT npaBUIIBHBIX OTBETOB o 60 60-80 81-100
KonnuecTtBo 6ansos 1 2 3

4.2. Pemienue 3a1a4

4 Oamma — CTYOEHT peIIMI BCE PEKOMEHJOBAaHHBIE 3aJaud, MPAaBUJIBHO H3JIOKHI BCE
BapHUaHThl UX PEIICHUS, apryMEHTHUPOBAB MX, C 00S3aTENbHOW CCBUIKOW HA COOTBETCTBYIOIIHE
HOPMATHUBBI (€CIIN 110 COAEPKAHUIO 3TO HEOOXOAUMO).

3 Gamna — cTyAeHT pemui He MeHee 85% peKOMEeHI0BaHHBIX 3a]1a4, IPaBUIILHO U3JIOKUI BCE
BapHUaHTBl PELICHMS, APTyMEHTHPOBAB HX, C O0s3aTEIbHOM CCBHUIKOH Ha COOTBETCTBYIOIIHE
HOPMATHBBI (€CJIH TI0 COACPIKaHUIO 3TO HEOOXOAMMO).

2 Oaia — CTYJCHT perm He MeHee 65% peKOMEeHI0BaHHBIX 33J1a4, IPABUIIHHO U3JIOKUI BCE
BapHUaHThl UX PEIICHUS, apryMEHTHUPOBAB X, C O0S3aTEILHOW CCBUIKOW HA COOTBETCTBYIOIIHE
HOPMATHUBBI (€CIIN 110 COAEPKAHUIO 3TO HEOOXOAUMO).

1 Gamn — crynmeHT BeIMONHUI MeHee 50% 3amaHus, W/WIM HEBEPHO YyKa3zajdl BapUaHTHI
peleHws.

4.3. Drcnpecc-onpoc Mo 0CBOEHHBIM 10MAa CAMOCTOSTEILHO TEPMUHAM U MOHATHIM
ITporieHT nMpaBMIIBHBIX OTBETOB Jlo 60 60-80 81-100
KonmgecTBo 6aymioB 0 1 2

4.4. KoutpoabHas padora

27 GanyoB BBICTAaBISETCS, €CIH CTYACHT PEIIMI BCE PEKOMEH/IOBAHHBIC 33/1a4M, IPABHIBHO
U3JI0KHWJI BCE BapHaHThl MX pEIICHHs, apryMEHTUPOBAaB HX, C 00s3aTENbHOW CCBUIKOM Ha
COOTBETCTBYIOLIME HOPMATHUBHI (€CIIH IO CO/ICPIKAHUIO 3TO HEOOXOAMMO).

17 GanyioB BBICTABISIETCS, €CIU CTYICHT peurwi He MeHee 85% peKOMEHIOBaHHBIX 3ajad,
NPaBIIBHO M3JI0XKHJI BCE BapUAHTHI PEIICHUs, apTyMEHTHPOBAB UX, C 00s3aTENbHON CCBUIKOW Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIN TI0 COJCPKAHUIO ITO HEOOXOMMO).

7 OanyoB BBICTABIISETCS, €CIU CTYACHT pellni He MeHee 65% peKOMEeHJOBAaHHBIX 3ajad,
NPaBUIHHO M3JIOKWII BCE BapUAHTHI X PEIICHHS, aprYMEHTHPOBAB X, C 0053aTEFHON CCHUTKOM
Ha COOTBETCTBYIOIIME HOPMATHUBHI (€CIIH 110 COIEPIKAHUIO 3TO HEOOXO0ANMO).

0 GayyoB — ecau CTyAEHT BhINONHUI MeHee 50% 3amgaHusi, /UM HEBEPHO YKa3asl BapHaHThI
peLeHMs.

5. TumoBble KOHTPOJIbHBbIE 3aJaHUSI M MeTOJHYECKHMe MAaTepHaJbl, oONpele/sIolHe
npoueaypbl OUEHUBAHUS 3HAHUN, YMeHMil, HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH,
XapakTepusylmmx JTanbl (GOpMHUPOBAHHSI KOMIIETEHUMII B TIpouecce OCBOCHHUS
o0pa3oBaTe/IbHON NPOTrPaMMblI

5.1. TunoBble BONPOCHI K YCTHOMY ONPOCY
1. TIpeaMer TEXHUYECKOUN TEPMOJUHAMUKY U €€ 3a/1a4H
Omeem: TexHuveckasi TEPMOAUHAMMKA — pa3fiel TEPMOJMHAMHUKH, 3aHUMAIOITUHCS
NPUIOKEHUSIMH 3aKOHOB TEPMOJAMHAMUKHM B TEIUIOTEXHUKE. TexHUYecKass TepMOJUHAMUKa
3aHUMAETCsl pa3pabOTKOW TEOpUM TEIIOBBIX JBUTATENICW W YCTAHOBOK TAaKWX, KaK JIBUTATEIH
BHYTPEHHETO CrOpaHus, MapoBble W Ta3oBble TypOWHBI, peaKTHBHBIE M PAKETHBIC IBUTATEIH,
XOJIOIMJIbHBIE M KOMIIpeccopHble MamunHbl. Ha ee ocHoBe (OpMHUPYIOTCSI METOJbI IMPSIMOTO
npeoOpa3oBaHus TETUIOTHl B DIEKTPUUECKYIO IHEPrHI0, MPOBOAUTCS aHamu3 3(PPEKTUBHOCTH
TEPMOJAMHAMUYECKUX IIMKJIOB, TPOIECCOB TEIJIOOOMEHa, H3y4alTCs TEePMOJIMHAMHYECKUE
CBOMCTBA Pa3MYHBIX BEIECTB, 3AKOHOMEPHOCTH TEIJIOBOTO JIBHXKEHHS U JIp.
2. HBa MPUHIUIIHAIBHO Pa3JINYHbIX HAITPABJICHHUA UCIIOJIb30BaHUS TCIIJIIOTHI



Omeem: Pa3znuuaioT JBa MNPUHLMUIHAIBHO PA3MYHBIX HAINpPABICHUS HCIOIb30BAHUS
TEIUIOTHI — SHEPTETUYECKOE U TEXHOJIOTUYECKOE.

[Ipu snepeemuyeckom NCNONB30BaHUH, TEIUIOTA IPEOOPA3YETCSI B MEXaHUIECKYIO padoTy,
C MOMOIIIBIO KOTOPOIl B FreHepaTopax Co3JaeTcs AJIEKTpUYecKas SHeprus, ynoOHas A nepenadu
Ha paccTosiHue. TemioTy npu 3TOM MOJIY4aroT CKUTAHUEM TOIUIMBA B KOTEIbHBIX YCTAHOBKAX WU
HEIMOCPEICTBEHHO B IBUTATENIIX BHYTPEHHETO CrOPaHusl.

[Ipu mexnonocuueckom — TEMIOTA UCTIONB3YETCS NIl HAIPABJICHHOTO U3MEHEHUS CBOMCTB
pa3iINuYHbIX Ten (paciyiaBieHMs], 3aTBEpJCBAaHUS, H3MEHEHHUS CTPYKTYpbl, MEXaHHYECKUX,
(U3HYECKUX, XUMHUYECKHX CBOMCTB).

3. HepaBHOBeCHBIN U PaBHOBECHBIN MPOIECCHI

Omeem: Ilporeccol AenaTcs Ha paBHOBECHBbIE M HepaBHOBecHbIE. Eciu mpu nporexkanuu
mpolecca pa3iMyHble YacTH CHUCTEMbl HUMEIOT OTJIMYAIOLIMEecs CBOICTBa, TO CHCTEMa HE
HAXOJIUTCA B COCTOSIHUM PABHOBECHSI U TMPOIECC HA3BIBACTCS HEPAGHOBECHLIM. J|eCTBUTEIIbHbBIC
MIPOLIECCHI, TPOTEKAIOLIUE C KOHEYHBIMU CKOPOCTSIMH, BCET/1a HEPABHOBECHBI.

PaBHOBeCHBIM TEpMOJAMHAMUYECKUN MPOLIECCOM HAa3bIBa€TCs B TOM Clydae, €cld
MPOTEKAaeT HACTOJBKO MEIJICHHO, YTO B CHCTEME B KaXIblii MOMEHT BPEMEHHU YCIIeBaeT
YCTaHOBUTHLCS PABHOBECHOE COCTOSIHHE.

4. HapucoBaTh nuarpaMMmsbl mpsiMoro oopatumoro nukia KapHo B KoopauHatax «V —p» u

«S—T»

Omeem.
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5. TemnonpoBoJHOCTh (KOHIYKTHBHBIN IEPEHOC TEILIA)

Omeem: TennonpoBOAHOCTh SIBISICTCS CIMHCTBCHHBIM BHJOM TEIUIONIEPEAadd B

HeNpo3payHoil TBepAoil cpexe. Eciu B Takoii cpene cymecTByeT rpaMeHT TEMIIEpaTyphl, TEII0

MIEPEHOCUTCSI U3 BBICOKOTEMIIEPATYPHO# 00JIaCTH B HU3KOTEMIIEPATYPHYIO.

CKOpOCTh TepeHoca TeIlia BCISACTBUE TEIUIONPOBOAHOCTH (KOHIYKTHBHBII TEIIOBOI MOTOK (k)

HPOMOPIMOHATIbHA TPAIUEeHTY TeMiiepaTypbl dT/dX ¥ Mmiomaau moBEpXHOCTH A, Yepe3 KOTOPYIO

UJIET MOTOK Teruia (puc.)

Hanpaanet1e Tennoeoro notora Hanpasnehwe Tennoeoro notoka
—~——
T(x)
dT 7 AT -4
al - d.
tx +AT *
T +T
—_— +Ax
I +Ax ]
—_—tx —_—

Cxema, WIUTIOCTpUPYIOLIask IPaBUIIO 3HAKOB AJISI TETIONPOBOAHOCTH
6. IlpuBecTu nmpocThie MPUMEPHI UCTIOIH30BAHMUS 3aKOHA TETUIONPOBOAHOCTH Dyphe
Omeem: IlpocTbIM mNpuUMepOM UCHONBb30BaHUsA 3akoHa Dypbe sBIseTcd 3agadya o
TeIIonepeiaue uepe3 mIOCKYI CTeHKY (puc.)




Puc. TermnmonpoBoIHOCTH Yepe3 MIOCKYIO0 CTEHKY € MOCTOSHHBIM K03 pHIIHeHTOM
TEIIONPOBOAHOCTH
Ecimu 00e mOBEpXHOCTH CTEHKH UMEIOT MOCTOSIHHBIE, HO Pa3jMYHbIC TEMIEPATYPhI, TETUIO
OyIeT NepeHOCUTHCS TOJIBKO B OJIHOM HAIIPaBJICHUH, 10 HOPMAJIU K MOBEPXHOCTSAM CTeHKH. Ecnu
TEIUIONPOBOAHOCTH SBJSICTCST MOCTOSIHHOM BEJIMYWHOW, TIOCIE WHTETPUPOBAHHS (POPMYIIBI,
BbIpaxaronieil 3aKkoH dyprwe, noaydyaem

5.2. TunoBble NpUMepbI 32124
3agava 1. /{1 u3MepeHust ManbIX U30BITOYHBIX JaBICHUH MM Pa3peeHUN TPUMEHSIOTCS
MHUKpOMaHOMETpHI. [IpuHIHMIIHANBHAS CXeMa ATOro IprOopa MpeICTaBlIcHa HA PUCYHKE.

1 — Bo3myxompoBoz;
2 — MHKPOMaHOMETp, 3allOJHECHHBIH
CITUPTOM.

Omnpenenutb abCOMIOTHOE aBJICHHE B BO3LYXOIPOBOJIE, €CIIH JUTHHA | )KuaKocTH B TpyOKe
MHKPOMaHOMETpa, HaKJIIOHEHHOH 1o yrioMm o = 30°, paBHa 180 mMm. Pabouast )xuIKoCTh — CIIUPT
I0THOCTBIO p = 800 kr/m>. TTokazanue Gapomerpa, mpuBeaeHHOr0 K 0 °C, Pyry = 1.02 6ap.

Pemenne:
AHO:

/=180 mm=0,18 m AOGCOIOTHOE TaBJIEHKE B BO3IYXOMPOBOIE

70{‘:300/ 3 P=Pa‘m +PH26;
PF.)m 8?00;%;; - rae Puc = pgh=pglsino, Torma P - = Py +
=1,05-10°TIa + pglsina = 1,02 +800-9,81-0,18-sin 30°107 =
P-? = 1,027 Gap.

Otget: P =1.027 6ap=102700 ITa.

3agaua 2. OnpenenuTh NaplUUalbHBIE JaBJIEHUS KHCIOpOAAa M a30Ta B BO3JyXe IpHU
HOPMaJIbHBIX YCIIOBUSX, €CJIM MacCOBBIN COCTAB BO31lyxa Moz2= 23.3 % u mn2= 76.7%.

Pewenue:
[TapumnansHoe JaBiIeHHE ra3a B CMECH MOXKET OBITh HalZIeHO 1o (opmyIie
Pi = TiPe. 1)
CBsI3b MEX/1y MAaCCOBBIMH U OOBEMHBIMHU JOJISIMU yCTaHaBHI/IBaeTC}I dbopmynoit
r=e e, = Zﬂ. i

H;

caen. npu w1, =32 0233 +28 - 0.767 = 28.932 kr/kmoinp
r, = 0.233-28.932 021
32
Tk >r=1, r,=1-021=0.79.
JlaBneHue cmecu: 750 mm pr. cT. — 0.1 MIIa
760 MM pT. CT. — X = P, =101333 ITa.

Torna cornacno (1) Py, =0.21 - 101333 =21279.93 ~21280 Ila.

Cnen., P, =101333 - 21280 = 80053 Ila.

3anava 3. [Inockas creHKa cOCTOUT U3 TpEX cioeB ToimuHon L1 =100 MM, L2 =80 MM u
L3 =50 MM, k03()(HULHEHTHI TEIUIOMPOBOJHOCTU CIOCB COOTBETCTBEHHO paBHbI K,=2 Bt/(M'K),
k, =8 B1/(Mm'K) u k,=10 B1/(Mm'K). Bropoii cnoii umeer Temmepatypsl nosepxHocreit 71-,= 120 °C
u 123 =45 °C. Onpenenuts TeMIepaTypbl Hapy>KHBIX TTOBEPXHOCTEM.

Pewenue

[TonHoE TepMHUUECKOe COMPOTUBIECHUE TEIUIONPOBOJHOCTU Ry TPEXCIIOMHON CTEHKU PaBHO
CyMMe€ TEPMHUYECKUX COIPOTUBIICHUH CIIOEB:



2
_L/ _01/_qosM K

— L% _0.08/ _p 01MZ_'K

k, 8 ' Bm

_Ls/ _005/ _ _MZ'K
= %3— 40—0.005 ,
M2 K

R, =R, +R, +R; =0.05+0.01+0.005=0.065 —— 3
m

HOBerHOCTHa}I IINIOTHOCTH TCIIJIOBOI'0 ITIOTOKa CTAallMOHApPHOI'0 peXuMa TeImooOMeHa
MOCTOSTHHA JIJISl KaXKJ/IOTO U3 CJIOEB U BRIPAXKAETCS Yepe3 MapaMeTphl TF000T0 CIIos
_ T-T, _ Tio-Tos _ Tos-Th
Rl RZ R3
T.,-T,5 120-45
q=-2 23 _ =75003n/2.
R, 0.01 M
OrmpenenseM TeMIepaTypbl HApY>KHBIX IOBEPXHOCTEH CTEHOK:
T, =T,,+qR, =120+7500-0.05=495"C,
T, =T, 3—0Ry =45+7500-0.005=7.5"C.
BGJII/I‘-II/IHy INIOTHOCTHU TCILJIOBOI'O IIOTOKaA q MOKHO BBIPAa3UTb TAKXKC 4YCPE3 CYMMAPHOC
TCPMHUYICCKOC COIIPOTHUBIICHUC CTCHKH

_ T-T _ T,-T
R.+R,+R; R,
5.3. TunoBbie BOMPOCHI K JKCIPECC-ONPOCY MO OCBOEHHBIM JI0Ma CaAMOCTOSITEIbHO
TePMUHAM H NOHATHAM

1. laTb onpesesieHHe SHTPONMUHU

Omeem: DOHTponuel Ha3bplBaeTCsl (QYHKLUUSA S COCTOSIHMA CUCTeMbl, IuddepeHuan
KOTOpPOH B 3JEMEHTapHOM OOpaTHMOM MpOIEcCe PAaBEH OTHOMICHHIO OECKOHEYHO MaJioro
KOJIMYECTBa TEIlIa, COOOLIEHHOTO CHCTeMe, K aDCOMIOTHOM Temmeparype nocnenseit: dS = dQ/T.

2. Kakas cucrema cuurtaercss cranuoHapuoi? IlpuBecTH OIMH W3 BapHaHTOB
CTAIHOHAPHOT'O COCTOSIHMS.

Omeem: CucremMa CUMTAETCS CTAllMOHAPHOHM, €CIIM IMepeMeHHbIe (YHKIUU C TEYCHHUEM
BpeMeHU He wu3MeHstorcd. OamH M3  BAapHAHTOB  CTAllMOHAPHOTO COCTOSIHUSA — 3TO
TEPMOJIMHAMHYECKOE PaBHOBECHE.

3. ITouemy pedpa Ha TPyOaX BHINOJIHEHbI CO CTOPOHBI BO3/1yXa, 4 He BOAbI?

Omeem: Jlns WHTEHCH(UKAIIMN TEIUIONEpeadydl yBEIHMYMBAIOT IUIOMIAh MOBEPXHOCTH
TeriooOMeHa 3a cuet opedpeHus. OpedpeHHbIe TOBEPXHOCTH UCHOIB3YIOTCS ¢ TOM CTOPOHBI, I'1ie
KOA((UIIMEHT TEIJIO0TAaYl OYEHb MaJl.

jus

5.4. Bonpochl Kk 3K3aMeHy
TepMonnHaMHUYeCKUE CUCTEMBI, TApaMETPBI U PABHOBECHE
WcxoaHpie monoKeHns TepMOAMHAMUKH.
I'oMoreHHsbIe 1 rereporeHHble cUCTEMbI. Da3bl 1 KOMIIOHEHTBHI.
PaBHOBecHBIE U HEPaBHOBECHBIE TPOLIECCHI.
Buytpennss sHeprus cucremsl. Pabota u teriora.
[IepBoe HavyasI0 TEPMOJANHAMHUKHU.
OCHOBHBIE TEPMOIMHAMUYECKHUE MPOLIECCH] U UX YPABHEHHUS.
DOHTaNbIMS U SHTPOMHSL.
Bropoe Hauano TepMOAMHAMUKM.
10 Tperbe HauaI0 TEPMOAMHAMUKH.

wCoNOR~wWNE
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OO6patuMble 1 HEOOpPATUMBIE TIPOIIECCHI.

BoszpacTanue sHTponuu B HEOOpAaTUMBIX IIPOIECCAX.

TernoBbie ABUraTeNy U XOJIOAUIBHBIC MAIIIMHBI.

[ukn u Teopema Kapno.

VYcoBus paBHOBECUSI TEPMOJUHAMUYECKOU CUCTEMBI.

YcnoBus paBHOBecUs IBYX(a3HONW OTHOKOMIOHEHTHOU CUCTEMBI.
Knaccudukanus ¢pa3zoBbIx nepexoaos.

dazoBoe paBHOBecue, dazoBas P-T nuarpamma.

TemnoBeie a3 dexTh XuMuUeckux peaxiuii. 3akoH ['ecca. Ypasuenue Kupxroda.
VY aenbHas U MOJISIpHAS TEIUIOEMKOCTh BEILIECTBA.

ModsipHasi TEIUIOEMKOCTh TPHU MIOCTOSTHHOM JIaBJICHUU.

YpaBuenue Maiiepa.

ModsipHasi TEIUIOEMKOCTh TPU MIOCTOSTHHOM 00beMe.

Tepmonunamuyeckoe paBHOBecHe. BHelIHIEe U BHYTpEeHHUE TapaMeTphbl
TepmoanHaMuveckoe paBHOBECHE C MOJIEKYIISIPHOW TOYKHU 3PEHUSI.
OCHOBHOE MOJI0KEHUE KITACCUYECKON CTATUCTHKHU.

MUKpPOKAHOHUYECKOE PACIIPEECIIEHHUE.

Tepmonnnamuyeckue GyHKIMU U TEPMOAMHAMHYECKHE PABEHCTBA.
[TpuMeHeHne KIacCu4ecKoi CTAaTHCTUKU K UICATbHOMY OJTHOATOMHOMY Ta3y.

Pacnpenenenue MakcBemia — boibsliMaHa JjIsi CUCTEM C aJIMTUBHON >Heprueil. JlaBieHue

KaK BHELIHUI napameTp

TeopeMa O PaBHOMCPHOM pacCipCacCICHUN KHUHETUYECKOMH OHCPI'vM 110 CTCIICHAM CBO60,I[LI.

[IpumeHeHne KI1accuueCKON CTAaTUCTUKH K BOIIPOCY O TEINIOEMKOCTH T'a30B.
TennoeMKocTh TBEPIbIX TE.

[IpumeHeHne KI1acCuueCKON CTAaTUCTUKH K U3JIYYEHUIO.

Cuiibl B3aMMOJICHCTBHS MOJIEKYJ. Y paBHEHHE COCTOSIHUS HEUICAIbHOTO Ta3a.
Onykryanuu o0bema, 3aHATOT0 Ta30M WM JKUJIKOCTHIO.

[Ipenen 4yBCTBUTEIBLHOCTH T'a30BOr0 TEPMOMETPA.

@nyKTyaluy INIOTHOCTH U PACCESIHUE CBETA B KUJIKOCTAX M PEAIbHBIX ras3ax.

Brruucnenue (bHYKTyaI_II/II/I BCIIMYHH, pacCMaTpuBACMbIX KaK (1)YHKI_II/II/I IIOJIOXXCHHUA B

npocTtpaHcTBe. [[puMeHeHne K TeOpuu paccestHus CBETa.
OcCHOBHbIE MOHATHS U 3aKOHBI TEOPUH TEIIOOOMEHA.
Krnaccugukanus nporeccos TemiooOMeHa.

OCHOBHbBIE TEPMHHBI TEOPUH TEIIOOOMEHA.

OcCHOBHBIE 3aKOHBI TEIIOOOMEHA.

TennonpoBoHOCTE. CIOCOOHOCTH T€J MPOBOAUTH TEIIO.
HuddepennnanbHoe ypaBHEHHE TETIOPOBOTHOCTH.

VYcnoBus 0IHO3HAYHOCTH B 337ja4ax TEMJIONPOBOJHOCTH.
Maccoobmennsble nporecchl. g ¢y3noHHbIN NOrpaHUYHBIN CIIOM.

Z[aTI; IMMOHATHE OCHOBHBIM TCPMOIWHAMUYCCKHM IIPOLICCCAM. Fpa(pﬂqecxoe H3o6pa>1<eHHe B

PV u TS xoopnunaTtax.

Kakas mamumna HaszpiBaeTcs kommpeccopom? Kmaccudukamus kommpeccopoB. Omnucanue

OJTHOCTYIIEHYATOTO KOMIIPECCOPA.

N300pa3ute TeopeTHUECKyl0 WHANKATOPHYIO AUarpamMmy MOPITHEBOTO KOMIIpEccopa JUis

CiTydasi U30TePMUYECKOTO U afaunadbatHoro ckarus. [lokaxkure Ha HeW TIIOMAaN, KOTOPBIMU

M300pakatoTcsi pabOTHl HAMONHEHUSA, CKATHsA W BBITAJKWBaHUA. {71 4ero mpuMeHseTCs

OXJIAXKJIEHHE KoMIipeccopa?

. Onpenenenne xapakTepa paclpeiesieHus TEMIEPATYpHOro MOJii B TOPHBIX MOPOAAx
MpU Pa3INYHBIX TEPMOJUHAMUYIECKUX MTPOIIECCAaX TOPHOTO MTPOU3BOICTBA.

. KakoBbI OCHOBHBIE TOHATHS U TAPAMETPBI COCTOSIHUSI BOJIIHOTO Tapa.
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Kaxkoii nap Ha3bIBaeTcs CyXuM HachllleHHbIM? M300pa3ute Ha auarpammax P-V, T-S u h-S
o0paTUMBbIN annabaTHBIA MPOLECC PACHIMPEHHs MEPErpeToro napa 0 COCTOSHHS CyXOro
HaCBIIIEHHOTO napa. Jlaiite HeoOX0IUMBbIC TTOSICHEHHSI.

Brnaxxuslii Bo3ayx. OCHOBHBIE 3HAUEHHS, XapaKTEPU3YIOIME COCTOSTHUE BIa)KHOTO BO3/yXa.
KonsekTuBHbIi TeruooomMen. 3akoH HproToHa npu oxnaxxaennu. Kakoi ¢pusndeckuii cMbICIT
nMeeT Kod(ppuimeHT TermnooTaaun’?

OcHOBHBIE TOHATHS H MEXaHU3M paJualMoHHOro Termmooomena. 3akon Credana-
Bonsimana.

Temnonepenaya. Kosdounuent temnonpoBoanoctu. OmnpeneneHue TEIUIOBOTO MOTOKA U
TEPMUYECKOI'O COIPOTUBIICHHUSL.

Kakoit ¢usnueckuii cMbica uMeeT KOd(pGUIMEHT TEIIONPOBOIHOCTH, U B KaKUX €AMHUIAX
oH  wu3Mmepserca?  Kak  moacuuraTh  KOJIMYECTBO  TEIUIOTHI,  I€pelaBacMoe
TETUIONPOBOAHOCTBIO Yepe3 OJHOPOAHYIO [IMITMHIPUYECKYIO CTEHKY.

DOneKkTpuyecKas aHaJOrHs AJs TEeIIonpoBOJHOCTH. OJHOMEpHAs TEIJIONPOBOJHOCTh Yepe3
MHOTOCJIOHHYIO CTEHKY U €€ 3JIEKTPUYECKUI aHaJIoT.

Cno>HBIH TEI1000MEH.

TermonpoBoIHOCT B MJIMHIPUYECKUX KOOPIAUHATAX C BHYTPEHHUM TEIUIOBBIACICHHEM



TEXHOJIOI'NMYECKASA KAPTA JUCIUITVIMHBI

OCHOBHASA OBPA3OBATEJIBHASA ITPOI'PAMMA
21.05.04 T'opHoe aem0
cnennaauzanus Ne3 «OTKpbIThIe TOPHbIE Pa0OTHD)
(xox, HanpaByIeHHUE, TPOQUIIH)

TEXHOJIOI'HYECKASA KAPTA

Mudp aucuumiauasl no PYII | b1.b.15

Juctunnunna | Tenjorexnuka

Kypc |4 |cemectp [7.8

Kadenpa | TOPHOTIO0 J1eJ1a, HAYK 0 3eMJie U MPUPOA000YCTPOIicTBA

@®.1.0. npenojiaBaTens, 38aHUE, JOHKHOCTD | bekerosa Esiena bopucosHa, K.T.H., JOLEHT

Kadeapbl ropHoOro jiejaa, Hayk o 3emiie M MPUPOI000YCTPOIicTBa

D61 TPYI0eMKOCThwener | 144/4 | Kon-Bo cemectpos | 2 | ®opma kouTpons | Dx3amen

HK06m./TeK. ceM. |8/8 [HP/CMOGLLL/TEK. ceM. |6/6 |-HB06Lu./TeK. ceM. | - | CPC 001L./TeK. ceM.

121/121

Komnerenuuu odyuaiomerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUS AUCHUILIMHBI:

— TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX TMO3MIIMH OIICHUBATH CTPOEHUE, XUMHUYECKUA U
MUHEPATBHBIA COCTaB 3€MHON KOpBI, MOP(HOIOrHYECKUEe OCOOCHHOCTH U T€HETUYECKUE THUIIbI
MECTOPOXKACHUN TBEPABIX IMOJIE3HBIX MCKOMACMBIX MPHU PEIICHUH 33]a4 MO PalMOHATIBLHOMY H
KOMIUIEKCHOMY OCBOEHHIO reopecypcHoro noteniuaia Heap (OI1K-4),

Kon ¢popmupyemoii KonuuecTrBo MaxcumaJjibHOe Cpox
Conep:xanue 3a1aHus .
KOMIIeTEeHINHU MEpONpPUATHH | KOINYeCTBO 0AJJIOB |  NpeaocTaBIeHUs

Beoonvtit 6ok

He npenycmorpen | | |

Ocnoenou 610K

OIIK-4 'Y cTHBIN onpoc 5 15 B teuenue ceccuun
OIIK-4 Pemenue 3amau 3 12 B Teuenue ceccun
DKCIPECcC-OMpOoC MO OCBOCHHBIM
OIIK-4 T0Ma CaMOCTOSTENILHO TEPMHUHAM 3 6 B Teuenue ceccun
W OHSTHAM
3a Mecsll 0 Havana
OIIK-4 KontponpHas padora 1 27 A
CecCHU
Bcero: 60
1 Bompoc - 20
OIIK-4 DK3aMeH [o pacniucanuto
2 Bonpoc - 20
Bcero: 40
Hroro: 100
OIIK-4 | IToAroTOBKa OIIOPHOTO KOHCIIEKTA 10 o cornacoBaHuIo C
Bcero 6a/1J10B 110 A0NOJTHATEIHLHOMY GJ10KY 10 npenojaBaTeneM

[IIkaya oleHMBaHMs B paMKax OaJuIbHO-peHTHHIOBOM cucteMbl MAT'Y: «2» - 60 GamioB u Menee, «3» - 61-
80 6amos, «4» - 81-90 6amnos, «5» - 91-100 6amios.
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