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YK 697.24
CoctaButenu: A.JI. Tuxomupos, A.Il. [TupoxuukoBa

Meroauueckue yka3zaHds IS BBINOJHEHUs JabopaTOpHOMl  paboThl
«OnpeneneHne TeMIepaTypbl BHyTPEHHETO BO3yXa METOJIOM KacaTeJIbHBIX» IO
mucuuiuinHe «TexHnonoruu uHdopMamnronHoro moaenupoBanusi (TYIM) cuctem
TETJIOTa30CHA0XKEHUSI W KIMMATeXHUKW» sl 0akaiaBpoB BceX (opM OOydeHHS
no HanpasieHuto moarotoBku 08.03.01 «TemnorazocHaOxeHUE W BEHTUIISAIINASD /
cocT. AJI. Tuxomupos, A.Il. [TupoxxaukoBa. — PoctoB-Ha-JloHy: JIoHCKOI roc.
TEXH. YH-T, 2024. — 6 c.

Copmepxatr cBeACHHA O YHUCICHHBIX MeTofax. PaccMoTpeHo pelieHue 3amad
HECTAlMOHAPHOTO TEMIIEPaTypHOTO TOJs M JABYMEPHO TEMIIEPaTypHOTO IOJIS.
HanOonee akTyalbHBIM SIBISIETCS UCIOJIB30BAaHUE HOBBIX METOJIOB U ONTHMHU3AILUH
noTpeOIeHnsT TEIIOBOW SHEPruy W MPOTHO3MPOBAHMM MAapaMETPOB MHUKPOKIMMATa B
COBPEMEHHBIX 3/JaHUSX.

[Ipu npoBeneHun 1a0OpPaTOPHBIX PabOT MpeanojaraeTcss MX peaau3anus B
KOMITBIOTEPHBIX KJlaccax Kadeaphl, CHEelMaIbHO NpeAHAa3HAYEHHBIX IS 3TOTO |
00eCTeuYeHHBIMU COOTBETCTBYIOIIMM IPOTPAMMHBIM 00€CIIEUEHUEM.

[Ipennasnauensl s OakanaBpoB Bcex (GopM OOydeHHs] 1O HaNpaBICHUIO
nonrotoBku 08.03.01 «TemorazocHabxeHre U BEHTHIIALINS

YK 697.24

IIeuaTaercs mo PECUHICHUIO PCAAKIIMOHHO-U3AaTCJIbCKOT'O COBCTA
I[OHCKOFO rocygapCTBECHHOTO TCXHUYCCKOI'O YHUBCPCUTETA

OTBETCTBEHHBIN 3a BBIITYCK:
3aB. Kaenpoii «mxeHepHas 3aluTa OKpYKaroIen cpeibh»
I-p TexH. HayK, B.W. becnanos

B neyats 7.06.2024 1.
®dopmat 60%x84/16. O6bem 0,4 yci. 1. 1.
Tupax 100 3x3. 3aka3 Ne 736

N3narensckuit uentp AI'TY
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344003, r. PoctoB-Ha-/lony, m. ['arapuna, 1

© Jlockoil rocy1apCTBEHHBIN
TEXHUYECKUN yHUBEpCUTET, 2024



BBenenue

[lenpto mabGopaTopHON palbOTHI  SABISETCA OMNPEACIICHHE TeMIrepaTypbl
BHYTPEHHETO BO3/IyXa UCXOJs U3 OJU30CTU HYJIEBOTO MPUOIMKEHUS X, K HCKOMOMY
KOPHIO «C».

[Ipn nmpoBeneHuu 1a0OpPATOPHBIX PpalbOT MpesroiaracTcss UX peanu3aius B
KOMITBIOTEPHBIX KJaccax Kadeaphl, CleluagbHO MpeIHAa3HAYEeHHBIX JJI1 ATOTO H
00ecreuYeHHBIMU COOTBETCTBYIOIIUM MTPOTPAMMHBIM 00ECIIEYECHUEM.

Brimonnenune mabopaTtopHoi pabOThI MO3BOJUT CTYACHTaAM TMO3HAKOMUTHCS C
METOJIOM KaCaTEJIbHBIX TEMIIEPATYPbl BHYTPEHHETO BO31yXa.

1. KpaTHoe onucanue metroaa

Meron KkacaTelbHbIX, CBA3aHHBIM ¢ uMeHeM HbIOTOHA, SIBISETCS OJHUM M3
HauOoJee 3(HEKTUBHBIX YUCICHHBIX METOJIOB pellleHusl ypaBHeHuu. Uaes merona
oueHb mpocta. [Ipeanonoxum, uro bynkuus f(x), uMerolas KOPeHb ¢ Ha OTPE3Ke
[a, b], muddepeHupyema Ha 3TOM OTpE3Ke, U €€ MPOU3BOAHAA f (X) HE oOparaeTcs
Ha HEM B HYJIb.

JInsi HaxoXXJIeHUsT KOPHsS YpaBHEHHUS MCIOJIb3yeTCsa: TpapUUecKuil MeTO/;
KaueCTBEHHOE MCCIIE/IOBaHNE YpPaBHEHHM; TeopemMa O CYIIECTBOBAHUM KOPHS Y
HernpepbIBHON (QyHKIMH. PaccMOTpuM HaXOXKIEHUS KOPHS YPaBHEHHS TIOJIpOOHEe.

AHaTUTUYECKHUE W YMCIICHHBIE METO/bI PEIICHUs YPABHECHUN MaTeMaTH4eCKOU
¢uzuku B cucremax OBuK npencrasienst B [1].

2. llopaaoK BHINOJTHEHHS J1a00PATOPHOIT PadOThI

1. H3yuuTh TeEOpeTHUECKHE CBEICHHS, HEOOXOIWMBIC ISl BBITOJHEHUS
nab0opaTopHOM PabOTHI;

2. CTyaeHTHl JOJKHBI MPEABAPUTEIHHO BHIOPATh CBOM BapHAHT IO HOMEPY B
criicke B rpymrne (Tadnuna 1).

3. BKIIIOUNTH KOMIIBIOTED, 3aIyCTHTH Mporpammy Microsoft Excel.

4. Tlocne 03HAKOMIICHUS C OMMCAHUEM JIA0OPATOPHOU pabOTHI M IPOTPAMMOI
B KOTOPOH OyZeT MPOBOAUTHCS pacueT CleayeT yOeauThCsl B TOM, YTO Tporpamma u
KOMITBIOTEp paboTal0T UCIIPABHO (MHXKEHEp JabopaTopun).

5. HeobxomuMo A0 Hayana BBIMIOJHEHUS PAcCUYE€TOB KAXKIOMY CTYIEHTY
MOJIyYUTh COOTBETCTBYIOIINE MHCTPYKIMH MO SKCIUTyaTaluu ImporpaMMel Microsoft
Excel (umxenep maboparopuu, mpernogaBaTeb).

6. OtkpeITh porpammy Microsoft Excel (mpemogaBates).

7.  CryneHTy HEOOXOJUMO CaMOCTOSITENIbHO, B COOTBETCTBUU CO CBOUM
BapHAHTOM COOTBETCTBYIOIIIEMY HOMEPY B CHHCKE B rpymme (cMm. Tabnuna 1) Hadath
pacuer.



Taomuna 1 — cxoqasle naHHbIE

Howmep no tom.» le, R, F, A, Qroms t1, ta, €
TOPSIIIKY °C °C m” °C/Bt M M Bt N °C | °C
1. -0,7 20 2,68 64 1,2 560 0,37 95 70 | 0,010
2. -4.5 22 3,01 62 1,7 600 0,38 80 55 | 0,035
3. -1,9 21 2,83 50 1,6 710 0,39 85 60 | 0,030
4. -7,5 20 3,99 42 1,9 560 0,49 | 90 65 | 0,025
5. -2,0 22 2,92 45 1,4 600 0,48 | 95 70 | 0,020
6. -3,3 21 3,25 52 1,3 710 0,47 80 55 | 0,015
7. -2,4 20 2,97 62 1,2 840 0,46 | 85 60 | 0,010
8. -4,2 22 2,85 63 1,6 560 0,45 90 65 | 0,035
9. -2,3 21 2,88 48 1,8 600 0,44 | 95 70 | 0,030
10. -4.,0 20 3,10 49 1,8 710 0,43 80 55 | 0,025
11. 1,3 22 2,81 40 1,1 840 0,42 85 60 0,02
12. 2,7 21 2,48 65 1,0 560 0,41 90 65 | 0,015
13. -2,2 20 2,75 64 1,3 600 0,40 95 70 | 0,010
14. -1,2 22 2,59 47 1,6 710 0,41 90 65 | 0,015
15. -16 21 2,43 52 1,4 840 0,42 85 60 | 0,020
16. -2,2 20 2,65 46 1,5 560 0,43 80 55 | 0,025
17. -3,6 22 2,86 53 1,8 600 0,44 95 70 | 0,030
18. -2,4 21 3,27 42 1,3 710 0,45 90 65 | 0,035
19. -5,4 20 3,04 50 1,7 840 0,46 | 85 60 | 0,010
20. -1,2 22 2,98 63 1,6 560 0,47 80 55 | 0,015
21. 0,0 21 2,57 58 1,2 600 0,48 | 95 70 | 0,020
22. -2,0 20 3,02 43 1,5 710 0,49 90 65 | 0,025
23. -3,2 22 3,14 66 1,4 840 0,39 | 85 60 | 0,030
24. -2,6 21 3,27 57 1,7 710 0,38 80 55 | 0,035
25. -3,5 20 3,31 42 1,9 840 0,37 95 70 | 0,010

Bce mpuBenennsie Huxke (opMynbl 3aHOCSATCS B Makpoc (BO BKJIQAKE BH)
nporpamMmbl Microsoft Excel, mpumep 3aHeceHusi JaHHBIX MPEACTABICH HA PUCYHOK

1.
9 Microsoft Visual Basic for Applications - o6wee.lsm - [flucr] (Code]]
& File Edit View Inset Format Debug Run Tools Add-lns Window Help
EHE-d @9 b @M SNEY 5@ s cos
Properties - fluct ﬁ [(Generai BN
Mncr1 Worksheet - [E—
Alphabetic ]cmggmﬂ Dim a, b, s, e, £ As Single
=12z
(Name) el : Z%e
DisplayPageSreak False T
DisplayRightToLefFalse dk
EnableAutoFilter False Do Until Abs(b a) <=
EnableCalculation True i
E:::::zﬂur: g”l::e If ((s + 20) * 50 / 2.5 - 1.5 * 600 * ((82.5 - s) / 70} ~ 1.4) <> 0 Then
20) * 2.5 - 1.5 *+ €00 * ((82.5 - 70) ~ 1.4) * 20) * 2.5 - 1.5 * €00 * ((82.5 - 705 ~ 1. ner
S k:E)E:(;(a +20) * 50 /2.5 - 1.5 * 600 * ((82.5 - a) / 70) ~ 1.4) * ((s + 20) * 50 / 2.5 - 1.5 * 600 * ((82.5 - ) / 70) ~ 1.4)) < 0 Then
Enableselection 0 - xlNoRestricti S
n et
S;:\TNEE L If (((b+ 20) * 50 / 2.5 - 1.5 * 600 * ((82.5 -Db) / 70) ~ 1.4) * ((s + 20} * 50 / 2.5 - 1.5 * 600 * ((82.5 - s) / 70} ~ 1.4)) < O Then
a=gs
Standardwidth 8,43
visible -1- xiSheetVisi E:: E
End If
Loop
£=(( * 50 / 2.5 - 1.5 * €00 * ((82.5 - 8) / 70) ~ 1.4)
MsgBox ("s= " & s)
MsgBox (f)
End Sub

Microso

5= 19,1474609375

ft Excel X

Microsoft Excel X

0,2860644

Pucynox 1 — [Ipumep 3anoHeHus JTaHHBIX

4




Ha ocHOBe MeToma kacaTelbHBIX B KAaueCTBE MPUMEPA PACCMOTPUM 3ajady
M3BJICUCHHUS KBAJPATHOTO KOPHS U3 MPOM3BOJIBHOTO MOJOKHUTEILHOTO YKcia a, a>0,
KOTOPBIN OyZIeM UCKATh KaK PEIICHUE YPaBHEHUS

f(x) =x* — a=0.
PexyppenTHas ¢opmysna metona HeroTOHA B JAaHHOM Cilydae IPUHUMACT BU]I
Xp=] = X, — (xnz—a)/an.

PaccmoTpuMm  m3BIeYeHHE KBaJapaTHOrO KOpHSA H3 uuciaa 27. B kadectBe

MEPBOTO MPHUOTHKEHUS TIPUMEM 5.

Xn
5
5,2000
5,1961538461538500
5,1961524227068300
4 |5,1961524227066300
[Iponecc cxoquMoCTH BECbMaA 6LICTpBII71.
PaccmMoTpuM mnpumep 1O ONpPEAENIEHUI0 TEMIIEPATYpPhl BO3AyXa BHYTPHU
IIOMEIICHUA (CM. OopeapIymue paBI[eJIBI).
ft,) =(t, +20)50/2,5 — 1,5600((82,5- 1,)/70)"* =0
7(t,) =201t,—-1,41,5600((82,5-,)/70)**(-1/70)= 20 +18((82,5-1,)/70)**
PexyppenTtHas ¢popmyna npuHUMaeT BUA
Lo )= Loy —[(t, +20)50/2,5 — 1,5600((82,5- t,)/70)"* V[ 20 +18((82,5-
1)/70)"]
B kadectBe mnepBoro mNpuUOMMKEHUS NPUMEM CpeJlHEe 3HAUYCHHE paHee
onpeaeneHHoro uurepnana [ 10, 25] - 17,5.

W~ OB

Xn

17,5

19,13591322
19,1397908375762
19,1397908595864
19,1397908595864

MW~ (OIS

Haumnas ¢ n=1 nocienoBaTelbHOCTh {X,! BO3pacTaeT W MNpUOIMKAETCd K
KOPHIO X=C cHM3Y. Ilocie TpeTsero mara npouecc «ocraHaBiuBaeTcs». CTaHOBUTCS
HEBO3MOKHBIM YJIOBUThH Pa3HULLY MEXKIY X,—; U X,, JEXKAILIEH 3a penesaMu OmHUOKU
OKPYIJICHHUS.

[Tpu onenke 3¢(HEKTUBHOCTH YHMCICHHBIX METOIOB CYIIECTBEHHOE 3HAUCHHE
HMMEIOT Pa3JInuHbIEe CBOKCTBA!

1) yHMBEpCAIBHOCTB;

2) mpocToTa OpraHM3alvy BBIUYMCIUTENBHOIO Ipoliecca W KOHTPOJS 3a
TOYHOCTBIO;



3) CKOpOCTh CXOAUMOCTH.
8. Ha ocHOBaHMM MOJYYEHHBIX PE3yJIbTATOB 0(DOPMHUTH OTUET, Ha popmare AS
U pacrevarars.

3. BbIBOABI 110 BBINOJIHEHHOM padoTe

Ha ocnoge IMOJYUYCHHBIX AAHHBLIX CACJIAaThb BbIBOJ O PC3yJibTaTaxX IPUMCHCHHA
MCTOAA KaCaTCJIbHBIX JJIA OIMPCACICHHA TEMIICPATYPbl BHYTPCHHETI'O BO3AyXaA.

4. JIutepatrypa
1. AHaIMTHYECKHME ©  YWCJICHHBIE METOJbl  PEIICHUS  ypaBHCHUU
MaTeMaTHYECKOM buzuku
https://pandia.ru/text/78/451/28259.php?ysclid=Ith1rbg49512392392 (mara
obpamenus 02.04.2024)

2. TlupymoB VY. YucneHHele MeTOAbl. YueOHOE MOcoOMEe Ui CTYICHTOB
BTy30B. — Litres, 2022.
3. YaikoBckasa O. H., Crocuna O. M. YuciieHHBIE METOABI 1 MAaTEMAaTHYECKOE

MO/JICJIMPOBAHUE.
4. KnynaukoBa M. M. Pa3BuTue BBIYMCIHUTEIHHOTO MBIILIICHUS CTYJEHTOB B
nporecce oOy4YeHUs JUCHUIUIMHE «YucieHHble MeTonb»: auc. — Culupckuit

dbenepanbubiii yHUBEpCUTET, 2020.
5. Ho6pownen b. C., ITonora O. A. BeruucauTenbHbI BEPOSTHOCTHBIN aHAJIU3:
Monaenu u metoasl. — 2020.



