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BBenenue

3ajay MaTeMaTHUYeCKOro MOJEIUPOBAaHUS M ONTUMHU3ALUU SHEPreTUYECKUX IPOILIECCOB U
YCTaHOBOK JIOCTAaTOYHO CJOXHBI M B OOJBIIMHCTBE CIy4aeB HE MOIYT OBbITh B IOJHOH Mepe
OIMCaHbl AHATUTUYECKUMHU (OPMYIIaMU.

Pacuer TemnepaTypHBIX I0JIEHl B TPYHTE BOKPYT TEILJIONPOBOJOB UMEET BAXHOE NPUKIIAJTHOE
3HA4YEeHUE: OIpeJiesieHue (PaKTUUECKUX TEIJIONOTepb, TEPMHUUYECKOE BIMSHUE HAa CMEXKHbIC
KOMMYHMKAIUU U NHKEHEPHBIE COOPYKEHUS U T.11.

Pemenue Takux 3a1a4 CBA3aHO CO 3HAYUTEILHBIMU TPYIHOCTSMH, 00yCIOBICHHBIMH F€OMETPHUEH
o0jacTH, CIOXKHOCTBIO (U3NYECKUX IMPOLIECCOB PpacHpOCTpPaHEHUs Temla B TIPYHTax,
BEPOSTHOCTHBIM XapaKT€pPOM BHEIIHUX BO3IAEHCTBUM U T.J.

JUia pemeHus 3a1adu ONpeNeeHUs TEMIIEPATyPHOTO MOJIsl BOKPYT MOA3EMHBIX TEIJIONPOBOJOB
HE00XO0/IUM y4eT MHOTMX (paKTOPOB M YCIIOBH, B TOM UHUCIIE:

- HAJINYUE €CTECTBEHHOI'O TEMIIEPATYPHOTIO I0JIS 3€MJIM, BOSHUKAIOUIETO BCIIEACTBUE BO3IECHCTBUS
IPUPOIHBIX (PAaKTOPOB;

- HEOOXOMMOCTh 3aJlaHHsl TPAaHUYHBIX YCJIOBUH, COOTBETCTBYIOIMX PEANbHOMY TEIUIOOOMEHY B
CHCTEME «TeIIONPOBOI-TPYHT-aTMOc(hepar;

- HECUMMETPHUYHOCTD 3a/1a4M MPH JIBYX- U MHOTOTPYOHOI NMPOKIIaIKe TEIIONPOBO/IOB;

- HaJIM4Me TeTUIOBOM M30JISIMH Ha TpyOax;

- pacmojoKE€HUE B 30HE NPOKIAJAKH HHKEHEPHBIX COOPYXKEHHM, TEPMHUUYECKH BIMSIOMIMX Ha
TEMIIEPATYPHOE MOJIE€ TEIIONPOBOIOB.

[IpoctbiMM  HMHXKEHEpHBIMH  (OpMyJaMH  HEBO3MOKHO omnucatb ~ MHOrooopasue
BBIIIETIEPEUNCIIEHHBIX (aKTOPOB. MeXay TeM, psiJl aKTyaJbHbBIX 33]a4 /IO HACTOSIIEr0 BPEMEHHU He
pELIEH BCIEACTBUE CI0KHOCTH MAaTEMaTUYECKOrO aImapara, KOTOPbIM IPUXOIUTCS MOJIb30BaThCS
IIpU  UHTETPUPOBAHMM OCHOBHOI'O YpaBHEHHUS TEIJIONPOBOJHOCTU. BcenenctBue  3toro
paccmaTpuBaeMasi 3aJjaua He UMEET Ha CETOAHSIIHUMN 1€Hb TOUHOTO aHAJTUTHYECKOIO PEIICHUS.

Pa3BuTHe BBIUMCIUTENHPHOM TEXHHUKH 3HAYUTENIPHO PAaCIIMPHIO BO3MOXHOCTH pacyeTyuKa.
YucneHHble METO/IbI, peajin3yeMble Ha KOMIIbIOTEpE, HE HAKJIAAbIBAIOT KaKUX-TMOO OrpaHHYeHUit
Ha KOJMYECTBO KOHTYPOB M Ha COOTHOIIEHHE KO3(p(UIMEHTOB TEIJIONEPEHOCa OTAEIbHBIX
aseMeHTOB. OJHOBPEMEHHO, METOJ I03BOJISET 3aJlaBaTh Ha IIOBEPXHOCTH TPYyOONpPOBONOB H
rpaHHlle MacCUBa TPYHTA I'paHUYHBIC YCIOBHA Jt0O00ro pona. IIpuBeneHHBIN Janeko He MOIHBIHN
0030p mpobsieM pacyera TeMIEepaTypHbIX IMOJieHl B IpyHTE BOKPYT HOJ3E€MHBIX TEIIONPOBOJIOB
MOKa3bIBaeT, yTo Hanboinee 3(pPekTBHBIM crIOCOOOM pelIeHHs 3TUX 3a1ad SBISCTCS YHCICHHBIH
METOJ] C IPUMEHEHUEM COOTBETCTBYIOLIETO MTPOTPAMMHOTO 00ECTICUEHUSI.



1. IloctaHoBka 3axa4uM JJIs1 pacyeTa TEeMIIEPATYPHOIO MOJIAA B TPYHTE BOKPYT
0eCKaHAJIBHOI'O TeIJIONPOBOIA

duszngeckas MOJCIIbL U CUCTECMaA KOOPAHMHAT 3aJa4y TCIUIOMPOBOAHOCTU IMPCACTABJIICHBI Ha
pucynke 1. PaccmarpuBaeTcst OeckaHaibHasl MPOKJIAgKa ABYXTPYOHOrO TEILIONPOBOJA AUAMETPOM
D. Tak xak npuMeHsieMbIe B CUCTEMaX TEIJIOCHA0KEHUS TPYyOOTPOBOIBI 00Ia/1al0T HE3HAYUTEITHHON
TOJIIIMHON CTEHKU U BBICOKUM KOA(P(GUIMEHTOM TEIUIONPOBOAHOCTH, MEpenagoM TeMIieparyp B
CTeHKe TpyObl mpeneOperaeM. TemoBas M30JSIHUA TPYOOIIPOBOIOB XapaKTEPU3YETCs pa3MEPOM G.
TemmnepaTtypa TemioHocHuTens B TpyOe paBHa T. BcemenctBue Toro, uro B TpyOOmpoBOJax HWMEET
MECTO Pa3BUTOE TYpOYJEHTHOE TeYeHHE C OONbIIUM KOI(PQPUIMEHTOM TEIJIOOTAaYru OT ropsuei
BOJIbI K BHYTPEHHEW MOBEPXHOCTH TPYOBI, TEMIIEpaTypa MOBEPXHOCTU TPYObl MPUHUMAETCS PaBHOM
TeMIlepaType TelloHocuTesss. [uyOuna 3anokenus TpybompoBoga — h.  Koaddurmentst
TCIUIOMPOBOJHOCTH TpyHTA U TEIIOBOM HU30JI A0 U3BCCTHBI U paBHbI COOTBCTCTBCHHO }\'Fp u 7\."3.
Kosddunuent temnoornaun OT MOBEPXHOCTH TpPyHTa B aTrMoc(epy IpPUHHUMAETCS pPaBHBIM O
VYuurteiBas, 4To MpH pabOTe TEIJIOBBIX CETeH TpaJMeHT TEMIEpaTyp BAOJIb OCH TpyOompoBoja
3HAQUUTENIbHO MEHbINIe, YeM B paJdaJIbHOM HAIlpaBJICHUHU, UCXOJHAs 3ajaya IEepeHoca
paccmaTpuBaeTcsl Kak JIByXMepHas. 3ajauya TEIUIONPOBOJAHOCTH B CUCTEME «TEIJIONPOBOJ — FPYHT»
paccMmaTpuBaeTCs Kak COnpspKeHHas!, BKIII0YaeT ypaBHeHue Jlamaca st o0nacteld TpyHT U TETUIOBast
W30S

Vit =0, @
Vit =o0. (2

N COOTBETCTBYIOIIUEC KPACBBIC YCIIOBUA.

Ha rpanune I'y (HOBerHOCTB pr6LI) IPUHATEI TPAHUYHBIC YCIOBUA I pona
tnsl[‘l: T, (3)

Ha rpanune ['; (MOBEpXHOCTH U30JISLIMY - TPYHT) 3a/Ial0TCS YCIOBHSI CONPSIKEHUS

otus _ atrp
Ans “on |I‘2_ P 5, IT2 (4)

tI/I3 |F2 = trp |F2 (5)
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PI/ICYHOK 1. dusnueckas MOZCIIb U CUCTEMA KOOpAUHAT 3aAa4U TCIUIONPOBOJAHOCTHU



Ha rpanwuiie (moBepXHOCTh TpyHTa — aTMocdepa) NpuHATH rpannyHbie yeinous |l poxa

Ap 52 = altny-t), Y70 6)
VYcnoBus Ha OECKOHEYHOCTH

a;;p:()”‘_’f“’f ()

aaL;p —0, y>*oo. 8)

Jlis TemmepaTypHOTO MOJs HCCleayeMON o0JacTH Hellb3sl HAWTH CTPOroro aHaJUTUYeCKOIro
pelieHus, Tak Kak TpeOyemble IpaHUYHbIE YCIOBHUS HE MOTYT ObITh OJHOBPEMEHHO YIOBJIETBOPEHBI
KaK B IIPAMOYTOJIBHOM, TaK U IUJIMHAPUUECKON CUCTEME KOOPAUHAT.

2. BbI0Gop MHCTpPYMEHTA VISl pelieHus 3a1a4H TeNJI0NMPOBOIHOCTH

B kauecTBe WHCTpyMEHTa pELIEHUWS 3aJadd TEIUIONPOBOJHOCTH B KypCOBOM IIPOEKTE
npuMeHsieTcst mporpamMmebiil komriekc ELCUT. Anroputm 3arpy3kd 3TOro KOMIUIEKCa MPHUBEIEH B
IPWIOKEHNU A. DTa mporpaMma IMO3BOJISIET BBIIOJIHATH JIMHEHHBIM U HEJIMHEWHBIM CTAallMOHAPHBIN
TeMIEpaTypHbI aHadu3 B IUIOCKOM W OCECHMMETPUYHOM TmocTaHoBke. DopMynupoBKa 3a1ayu
OCHOBBIBAETCSl HA CTAlIMOHAPHOM YPABHEHHMH TEIUIONPOBOJIHOCTH C COOTBETCTBYIOIIMMHU I'PAHUYHBIMU
YCIIOBUSIMU:

=(xE)+ 5 (w35) =-q ©)

B ocHOBy anroputmMa pacuera MOJOXEHAa KOHEYHO-PAa3HOCTHAs CXeMma anlpoKCHMaluu
T depeHraIbHbIX YPABHEHUH B YaCTHBIX MPOM3BOJHBIX M KPaeBBIX YCIOBHUN Ha HEPaBHOMEPHOU
CETKeE.

ITpu nocTaHOBKe 3a7jauu MOTYT OBITh HCIIOJIb30BaHbI CJIEAYIOIINE BO3MOXKHOCTH IPOTPaMMBbI:

- ceoticmea cped — OPTOTPOIHBIE MaTEPUAIIbI C TIOCTOSIHHON TETJIONPOBOJHOCTHIO, U30TPOIHbIE
MaTepHabl, C TEIUIONPOBOAHOCTHIO, 3aBUCSIIEH OT TEMIIEPATYPHI;

- UCMOYHUKU MO — TIOCTOSHHBIE WM 3aBHCAIINE OT TEMIIEpaTypbl OObEMHBIE HCTOYHUKU
TEIUIOBON MOIIHOCTH, KOHBEKTUBHBIEC U PaJMallMOHHbIE UCTOUHUKH;

- 2paHuyHble Yclosus — 3aJlaHHas TEMIepaTypa, 3aJaHHbIM TEIJIOBOM MOTOK Ha TpaHULE,
YCIIOBHSI paJiMallMOHHOTO M KOHBEKTHBHOI'O TEIUIOOOMEHA, a TaKXKe MOBEPXHOCTH C IOCTOSIHHOM,
3apaHee HEU3BECTHON TeMIEpaTypoil.



B pesynbrate pacuera MOryT OBITh NOJYYEHBI: TeMIepaTypa, TpagdeHT TeMIIepaTyphl,
IJIOTHOCTh TEIUIOBOIO IIOTOKA M HWHTErpalIbHbIE 3HAYEHUSA TEIUIOBOIO IIOTOKA 4Yepe3 3aJaHHbIC
IIOBEPXHOCTHU.

3. MeToauueckne yKa3aHus K BBINOJTHEHHIO KyPCOBOI0 MPOEKTAa

3.1 3aganue Ha BBINOJIHEHHE KYPCOBOI'0 MPOEKTA

- Paccuurath W MNOCTPOUTH TEMIIEPATypHOE TMOJE€ B MACCHUBE T[PYHTa B 30HE MPOKIIAIKU
M30JIMPOBAHHOIO TEIUIONPOBO/A;
- ONPENICIUTh TEMIIEPATYPy MaccHBa IPyHTa B TOUKE C KOOpJIUHATAMH X, Y.

BapuanT 3aganus U1s KaX10T0 pas3jiena METOJUYECKOro yKa3aHus NpuHUMaeTcs U3 Tadnuubl Nel B
CTPOKE, COOTBETCTBYIOIIECH mocheaHel nudpe HoOMepa 3adeTHOW KHIDKKU. [Ipu BbImoJHEHUH
3aJJaHMs UCIOJIb3YETCs IPUMEp NPUBEIECHHBIHN B Ii1ase 4.

3.2Bp100p napaMeTpoB 3a1a4u
Kospppuyuenm mennonposoonocmu epynma

MaccuB rpyHTa SBJISETCS TEPMHUECKHM COMNPOTHBIEHHEM Ha IyTH TEIJIOBOIO IOTOKA,
HAMpaBJIEHHOTO OT TEIUIOHOCUTENsl K TpaHUlle pasjiena «rpyHT-aTMoc(epa» U BBIIOJHIET PpOJIb
M30JSIIIAN B TEX CIIy4asx, KOTJa OCHOBHOW TEIIOM3OJISIITUOHHBIA CIIOM HapymieH. Termmodusndeckue
XapaKTepUCTUKM TpyHTa CYIIECTBEHHO BIHUSIOT Ha O0OlIee TEPMHUYECKOE CONPOTUBIICHUE
Teruionepeaye U, Kak cjaecTBUe, Ha TEIJIONOoTepr TPyOOIpOBOIOB.

B nanHoMm KypcoBoMm mpoekte ko3(dduuuent tertonpooanoctu rpynra Bt/(m K) cinenyer
onpenensate o dopmyne B.U. JlyOHUIIKOTO, C MTOCTATOYHON CTEMEHBIO TOYHOCTH, OMHCHIBAIOIIECH
3aBUCUMOCTh KalMJUIAPHO-TIOPUCTHIX TN OT BIArocoAep:KaHus U TeMIIEpaTyphbl

2N W
Plwz4c

Arp,= Arp, HKWH(B+gt , (10)

rae W - ynenpHOE BIarocosiepxanue, KI/Kr.
Koncrants K, B, g, C ni1s psima TpyHTOB NTpHUBEICHBI B PHIIOKEHUH b.
Kosggpuyuenm mennoomoauu na epanuye «nosepxHocms cpyHma-ammocgepar
Kos¢pumment Termnootnaun Ha TpaHUIE «IIOBEPXHOCTh TpyHTa-aTMoc(hepay B HHKEHEPHOH
paKTHKe onpezensercs o gopmyne Bupra, Br/m? K
a = 15,1V/u, (11)

rne U — ckopocTb BeTpa, M/C.



Taoauua 1

Iudp h, m rPYHT U, m/c K\l“/>/l;l" D, m Oz, M B?;:«K T, % tus, C trp, C Iﬁﬁ?{iin;?;a
1 1,2 Ilecuanprit 5 0,1 0,159 0,041 0,035 104 -20 4 1,0
2 1,3 CynecuaHslit 6 0,12 0,219 0,042 0,036 95 -15 5 11
3 14 I muHUCTEHIN 7 0,09 0,273 0,057 0,037 90 -12 6 1,2
4 1,5 CyIIIMHUCTBIN 8 0,08 0,325 0,058 0,038 85 -10 7 1,3
5 1,6 ITecuanmrii 9 0,07 0,426 0,058 0,039 81 -8 4 0,8
6 1,2 Cynecyanplit 10 0,06 0,530 0,079 0,040 78 -6 5 0,9
7 1.3 I'muancThIi 11 0,1 0,159 0,041 0,041 75 -5 6 1,0
8 1.4 CyruHUCTBIN 12 0,11 0,219 0,042 0,042 74 -4 7 11
9 15 [Tecuanprit 13 0,09 0,273 0,057 0,043 72 -3 4 1,2
0 1.6 CyrniecuaHbIit 14 0,08 0,325 0,058 0,044 70 -2 5 1,3




3.3 TpeGoBaHus Kk 0(h)OpPMJIEHHIO KYPCOBOI0 MPOEKTA

[TosicHuTenpHast 3amKcKa KypCOBOTO IPOEKTa BBHIMONHAETCS Ha JMcTax Oymaru ¢opmata A4.
IpudT texcra-Times New Roman 14. Mexcrpounblit uatepsai-1,15.

I'paduueckas yacTb KypcOBOro NpoOeKTa BhINONHsETCA JucTe popmara Al.
Ha nucre pa3meniaercs cieayromias rpadpudeckas HHGpopmanus:

- (bI/I3I/I‘leCKa$I MOZECIIb U CUCTEMA KOOPAUHAT 3a1a4i TCIIJIOIPOBOJHOCTH,

- pacdeTHad CCTKa,

- TEMIICPATYPHOEC II0JIE C U30TEPMaMU U CETKO# KOHEUHBIX 3JICMCHTOB.

4, Mpumep pemenus 3axaun B ELCUT

Otansl MOAETUPOBAHUS
1. BeiOop Tumna 3agauu u (HailioB MOAETH

2. 3agaHuie reOMeTPHH MOJICTU
3. 3ananue (pU3NYECKUX CBOHCTB
4. PemeHue v aHaN3 Pe3yIbTAaTOB
4.1 Bo10op THNA 321244 U (aiijioB Mogeau
UtoOsI co3nath 3aaady, BeiOepute Maiin — Co3aath 3a1a4y
BBeaute ums 3a1a4M 1 Manku A1 XpaHeHus Qaiiaos

[Tanenn Co3panme 3aaa4u NpUBEJCHBI HA PUCYHKaxX 2 U 3.



Co3AaHME 3a a4

Temperature field

C:hDocumentz and Settingzhall L zershPatouui cronTemp

Pucynok 2. [Tanens Co3mxanue 3amaun

Bribepure T u 1pyrue napameTpsl 3a1a4u
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BrIGEpIHTE TN 14 ApYride NapareTpel HOBOM Za0a4H.
M oteTe Tak#e HIMEHWTE MEHA HalinoE,. B KOTOPE: Gudyt

CORPAHEHE! FEOMET PHHECESA MOGele W PHIHYSCEHE CEORCTEA.

~ EQmHMLEl gaHHE!
Tun sagaqm: I kW eTpR j
—knacc Mogean —————— — K.oopamHare:
I Mnockan j I HekapTosk! j
— Pacyer
L= |1 M I 0 EbMHEIA j
— P aline

MeoreTpus; ITemperature field. mod

CEONCTES: ITemperature field. dht

CrnpaEodHIE; I

I K

Manka: IE:'\D::u:uments and Settingzhall UzershPadodut cronh T emperature figld

< Hazan, I [oToED I OTrieHa Cnpaeka

Pucynok 3. ITanens Co3nanue 3agaun

4.2 Co3naHue reoMeTpHYeCKoOi Mo IH
Co3nanue MOJen COCTOUT U3 TPEX OCHOBHBIX ITAIOB:

1. BBox reomeTpuueckux 0ObEKTOB

2. 3agaHuie CBOMCTB CpeJl U TPAHUYHBIX YCIOBHIA

3. TlocTpoeHme ceTKM KOHEYHBIX dJIEMEHTOB BO BCEX OJIOKAX, BXOJSIINX B PACUETHYIO 00JIaCTh
s mocTpoeHus MOJIEIH:

- BbIOpaTh B rmaBHOM MeHio IlpaBka;

- Ha TIaHEeJIM HHCTPYMEHTOB HaxaTh KHOTNKY Jlo0aBUTH purypy;

- Ha nosiBuBITIEHcs nanenu JlobaButh ¢purypy BeioOpath purypy Kpyr.

B nmone IMo3uumus BHectn koopauHathl X=0, Y= rioyOuHa 3a0XeHUsT TPyOONpoBOaa IO OCH
TpyOBI 10 3aaHut0, yron=0.

- B monie Pa3mep BBeuTe d=muamerp TpyOONpOBOIA U3 3aTaHHUS;

11



Buumanmue:
[Tpu BBO/IE UMCIIOBBIX 3HAUCHHUH pa3/ienTeNeM Lesoi U IPpOOHOM yacTel JoKHA OBITh TOYKA.

DMy pa: Iﬁpyr j

mCxeMa

~Pazmep

d= |1IE

 MozMumA

X = IEI e I-I.E
¥ron = IU

AoBaEHTE I SaKpEITE |

Pucynok 4. ITanens lo6aButh ¢purypy

- HOKMUTE KHOTIKY Jlo6aBuTh. [lomyunnm n3o0paxeHune Kpyra;

- WCIIOJIB3YS TOJIIUHY W3O0JISAIUKM W3 3aJaHusl, PACCUNTANTE BHEIIHUN JAMAMETP CJIOS TEIUIOBOM
u3ousAuK. [TocTpolTe TeOMETPHUECKYIO MOJICTh U30JUPOBAHHOM TPYOBI 110 M3BECTHBIM KOOPIUHATAM
ee LeHTpa.

12



;) Elcut - [Temperature field]
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[nA BEIBOAA (NPABKW HAXMKWTE Knasunwy F1

Pucynok 5. Tpy6a ¢ uzomnsiuueit

-1.600 m, 0.000 m

B pexume BeraBka, Mcnonb3ys MpsiMble JIMHUM, PUCYE€M CUMMETPHUYHO OTHOCHTEIBHO OcH Y

OpSAMOYTOJBHUK, pasmepoM 10 Ha 5 MeTpoB (MaccuB IpyHTa BOKpYT TermjomnpoBona). IIpu stom
BEPXHss IPAHULIA IPSIMOYTOJIBHUKA JOJKHA TPOXOIUTH O OCH X.
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Pucynok 6. Tpy0a ¢ u3omnsiuei B MaccuBe TpyHTa

4.3 TIpuBs3Ka METOK K reOMeTPUYECKUM 00bEeKTaM
CooTBETCTBUE MEXKIYy TIE€OMETPUUECKUMHU DJIIEMEHTAaMH MOJIEIM U MPUIIMCAHHBIMU UM
CBOMCTBAMHM MAaTEpHAJIOB, TPAaHUYHBIMU YCIOBUSMH M HWCTOYHHKAMU TMOJS YCTAHABIMBAETCS C
MOMOIIbIO METOK. YTOOBI PUBS3aTh METKY K OOBEKTY:

1. Brigenure BEpXHIO IPaHUIly MacCHBa IPyHTa
2. Bribepure komanay CBoiicTBa 3 MeHro [IpaBka min KOHTEKCTHOTO MEHIO

3. Bseaute MeTKy (B JaHHOM ciiyvac BepXHsisi rpaHMIla) B COOTBETCTBYIONIEM M0JIE AUANIOTA.

AHAaJOTUYHO BBOJAATCS METKH IS BCEX TPAHMI] 0JI0Ka MacCUBa TPYHTA:
- JIeBas TPaHULIA;

- IIpaBasi TPaHHULIA;

- HWOKHSS TPaHULA.

[Tpu 3agaHUKM METOK JJIsS MOBEPXHOCTH TEIUIOBOM HM3O0JIAIMK W TIOBEPXHOCTH TPYOBI, CIIEAyeT
IIOMHHUTb, YTO OKPY>KHOCTH pAa3[E€J€Hbl BEPIIMHAMHU Ha JIBE€ CAMOCTOSTEJBHBIE IOJyOKPYKHOCTH,
KOTOpPBIE JJOJKHBI OBITH TOMMEHOBAHBI PAa3/AEIBHO.
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JlJis BBeIGHHS METOK OJIOKOB ClieAyeT B pekuMe BbiaesieHHe 00beKTOB mienkHyTh JIKM
BHYTpH MaccuBa. Teno 0Jioka BBIACTUTCS.

AHaIOru4HO BBIACIIAIOTCA U IPHUCBANBAIOTCA MCTKU Onoxam Ten]lOMfi'OJl}ll{uﬂ u Tennonocumens.

CEOMCTEA BbIQENEeHHBIX 0D bLEKTOE Xl

Pefipa | CTaTHETHES I

Metka ——————————— War guckpeTHsaums —
¥ AETOMATHYECKMIA
i 3agan;
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HnuHa: 10 M Haknon: 0O°
—HayaneHaa Todka— F.oHEYHaA ToYka
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| ] 4 I OTraeHa Cnpaeka

Pucynok 7. IIpucBoenne MEeTKu 00bEKTY
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Pucynok 8. Beinenenue MmaccuBa rpyHTa
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B pe3ynbrare nprucBoeHHbIE METKH 0TOOPA3ITCS B COOTBETCTBYIOIIEM OKHE

M E 5 =5

= j Temperature field - 3a8a4a cTauMoHapHOR TENNONEREA34H

----- iy TeomeTpHA: Temperature fisld.mod

I__—_I@ PrzHMHECkHe CBORCTEa: Temperature Field, dht
=[5 MeTkH fnokoe
----- %, zonAunA

----- IF MaccHe rpyHTa

----- IF TennoHOCHTENE
=[5 MeTkn pefep

----- = Bepx n3onauHH
----- « Bepx TpyDl

----- £7 BepxHAA rpaHnLa
----- =7 [NeEada rpaHHua
----- =7 HH¥HAA rpaHHuLa
----- =7 HH3 M30NALHK

----- £ Huz TvOkl

----- £ MNpasaa rpaHyua
----- [ MeTkH BepLmH

--FH Crnpagounme ceofcTE: <HET>

Y

Pucynox 9. Metku

4.4 BBoja mapaMeTpoB 3a1a4yu
Uro0bl pemuTh 3a4ady, HEOOXOAMMO OIHMCaTh CBOWCTBA Cpef
YCHOBHS. DTH TTapaMETPhI 3a]1a4l XPaHATHCS B (paiiie ONMrcaHusi CBOMCTB.

IIpy nByMEPHOM MOJECIMPOBAHUN:

- METKH OJIOKOB OIHCHIBAIOT CBOMCTBA MaTCpHaJIOB;

U ONpCAC/IMTL T'PAHUYHBIC

- MCTKH pe6ep OIIMCBIBAIOT I'PAHUYHBIC YCJIOBUA Ha BHCITHUX U BHYTPCHHUX ITOBCPXHOCTAX.

J1y1st BBeZIEHUsI CBOMCTB MaTepUaioB OJIOKOB:

- menkaute JIKM Ha MeTKe COOTBETCTBYIOIIETO OJIOKA;

- B IPaBOM OKHE BBEIUTE 3HAUCHHE KOO PHUIIMEHTA TETUIONPOBOAHOCTH U3 331aHUSI.
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Pucynok 10. OkHO cBOWCTB

Jly1g BBOJ1a TpaHUYHBIX YCIOBUN Ha pedpax:

- s pebep Bepxusas u Hukusisi rpanuna tpyOsl ycranoBute ¢uiaxkok B okae T=T, u BBenute

TeMIepaTypy TEIJIOHOCUTENS T U3 3a/1aHus;

- CBOMCTBA TPaHUIl TETJIOBOM U30JIAIIMHA OCTAaBbTE 0€3 NM3MEHEHUI;

- Ha TPaHUIIC «IIOBEPXHOCTh IpyHTa-aTMochepay ycTaHOBHTE KOA(D(DHUIIMEHT TEIUIOOTIAYH o, U
TEMIIEPATy Py HAPY>KHOTO BO3/AyXa U3 3aTaHHUS.

- JUIsl APYTHX TpaHUIl 6JI0Ka MacCHBa IPYHTAa YCTAHOBHUTE TeMIIEpaTypy IpyHTa U3 33aHUs.
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Pucynoxk 11. CBolicTBa MeTKH pedpa

4.5 TlocTpoeHHe pacyeTHOI CeTKH

B rnaBHoM MmeHto BriOepute IIpaBka-IlocTpouts ceTky-Bo Bcex Osokax. Byner mocrpoena
pacueTHas ceTKa BO BCeX OJIOKax.
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Pucynox 12. PacueTHas ceTka

4.6 Peuienue 3agaum
Jl1is 3amycka pemeHus:

- B TJIaBHOM MeHIO BbIOepuTe MyHKT Pemmtb. [locne okoHuaHHMs pacdera MOITBEpPAWTE
IpOCMOTp pe3yibTaroB. Ha skpaHe oToOpa3uTCs IBETHOE OTOOpaKEHHE TEMIIepaTypHOro IOJIs
(pucyHok 13);

- HaKMUTe KHONIKY CBoiicTBa KapTHHBI MoJisA. YcraHoBuTe Guiakku M3orepmbl 1 KoHeuHble
3nemMeHThl. OTOOpa3uTCs TEeMIlepaTypHOE TOJ€ C HAaHECEHHBIMM HW30T€PMaMU M KOHEUHBIMU
aJIeMEHTaMu (pUCYHOK 15).
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Pucynok 13. OtoOpakeHre TeMIepaTypHOTO ITOJIS B IIBETE
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Pucynok 14. OkHO CBOWMCTB KapTHHBI NOJIS
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Pucynok 15. TemnepaTypHoe moJie ¢ U30TepMaMH U CETKOW KOHEYHBIX AJIEMEHTOB

4.7 OnpenesieHue TeMnepaTrypbl B IPOU3BOJILHOMH TOYKe MOJIS

Jlnist onpenienieHus TeMIepaTypsl B IPOU3BOIBHOM TOUKE MOJIS HAKMHUTE KHONKY JIoKaJbHbIe
3HayeHus. Kypcopom ycTaHOBHTE KOOPIUHATHI TOUKHA B COOTBETCTBHH C 331aHUEM (KOOPINHATHI
0TOOpakaroTCs B IPAaBOM HMKHEM YTy 3KkpaHa). 3adukcupyiite Touky Haxatuem JIKM. JlokanbHble

3HAUEHUsI 0TOOpA3ATCS B JICBOWM YaCTH dKpaHa (PUCYHOK 16).
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Pucynox 16. JlokanpHbIe 3HAYEHHS B TPOU3BOIBHOM TOYKE TIOJIS

5. IlepeyeHb UCTIOIBb30BAHHBIX HH(OPMAIIMOHHBIX PECYPCOB

1. Tuxomupos C.A., Tuxomupos A.JIL., [llenna C.I". TeruioBoii Hepa3pyIIaOLUIMI METOJ] KOHTPOJIS
COCTOSIHUSI CTPOUTENIBHBIX KOHCTPYKITHH MOJI3EMHBIX TEIUIONPOBO0B// CTpOUTENbHBIE MaTEPUAIbI.
2015. Ne 6.

2. PykoBosctBo moab3oBatens ELCUT https://elcut.ru/free_doc_r.htm
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Ipuioxkenne A

Ycranoska ELCUT

Crynenueckass Bepcusi ELCUT cBobOomgno 3arpykaemass ¢ caiita www.elcut.ru
3armakoBaHa B OJIUH ¢aiin - mporpammy yctanoBku. [t ycranoBku ELCUT coxpanute
MOJIYYEHHYIO IIPOrpaMMy YCTAHOBKHM BO BPEMEHHYIO IallKy Ha BAIIEM YKECTKOM JHCKE.
3aTeM HalJIUTE BO BPEMEHHOM IAIKE IPOTrpaMMy YCTAHOBKH U 3aITyCTUTE €€.

B neBol uwacth OkHa mporpaMMbl aBTO3alyCKa PacloOKEHO MeHio. llpu HaBemeHuun
Kypcopa Ha NMYHKT MEHIO, B HMKHEW YaCTH OKHA MOSIBISIETCS KPATKOE ONMHCAHUE 3TOTO
myHKTa. UTOOBI 3aIyCTUTh BBIMOJHEHWE KOMAHIbI, CBI3aHHOW C BBIJICIICHHBIM ITYHKTOM
MEHIO, ABAXIbI WICIKHUTE MO HEMY JICBOM KHOIKOW MBIIIM WA HAXMHUTE HA KHOMKY
Crapr, pacronoXeHHYIO B IPAaBOM HUKHEM YTIIy.

B MeHro mporpaMMbl aBTO3aITyCcKa MPUCYTCTBYIOT CIAEAYIOMINE JEHCTBUS:

e Tlocmotpers ReadMe (myukt BBemnenue)

e [IpocMoTpeTh pyKOBOACTBO MOJIb30BaTENS (MMyHKT YMTATH PYKOBOACTBO)
*  Osnakomutbed ¢ ypokamu o ELCUT (myHKT Y4eOHbIH Kiacc)

*  VYcranosuts ELCUT.

Haumnass paborty, mporpamma yctanoBku ELCUT mnpemmaraer mpocmMoTperh
YCJIOBHSI JIMIIEH3MOHHOTO corfameHus. JJs mpoaonKeHrs YCTaHOBKUA UX HEOOXOJIMMO
NpUHATE. TOorma CTaHOBSATCA JOCTYIMHBIMH KHOTKH YcTaHOBHTH U JlomoaHuTe bHO. B
OONBIIMHCTBE  CIy4aeB PEKOMEHIYEeTCS  HaXKaTh KHONKY  YCTAHOBHUTH IS
aBTOMATHUYECKOW ycTaHOBKM Bcex kommnoHeHToB ELCUT B mamky, mpeiaraemyro o
YMOJTYAHUIO.
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Ipuioxkenune b

3HauYeHHs] XapaKTepUCTHYeCKHUX BeJIUYNH AJ5 TPYHTA

Ao K B g
Tpynr Br/MK Br/m® K Br/MK c Bt/MK
Ilecuanbrit 0,32 6,4 0,116 0,005 0,000014
CynecyaHsIii 0,40 5,2 0,014 0,012 0,000016
I'muuaucteii 0,40 52 0,014 0,012 0,000016
CyrImuHUCTBIN 0,40 5,2 0,014 0,012 0,000016
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