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

Meronuueckue yKa3zaHus I BBINIOJIHEHUS JIAOOpAaTOpHOW  paboThI
«OrmnpeneneHne TeMnepaTypbl BHyTPEHHETO BO3/1yXa METOJOM MOCIEI0BaTEIbHbIX
NPUOJIMKEHU I 1o JTUCUUTIITUHE «Texnonorun UH(OPMAIIMOHHOTO
moxaenupoBanusi (TUUM) cuctem Teruiora3ocHaOXKeHHUsI M KIUMATEXHUKW» IS
OakanmaBpoB Bcex (opm oOydeHus 1o HampasieHuio moaroroBku 08.03.01
«Temmorazocnabxkenne wu BeHTWIus» / coct. AJL Tuxomumpos, A.IL
[TupoxxuukoBa. — PoctoB-Ha-/{ony: /loHCcKO# roc. TexH. yH-T, 2024. — 6 c.

ConepxaT cBeAeHUS O YHCICHHBIX MeTojaxX. PaccMOTpeHo pelieHue 3ajaad
HECTAIIMOHAPHOTO TEMIIEPAaTypHOTO TOJiI U JBYMEPHO TEMIIEPATypHOTO IIOJIS.
Hawubonee akTyanbHBIM SBISICTCS WCIIONB30BAHWE HOBBIX METOJOB JIJISi ONTHMH3AIAN
noTpeOIeHUST TEIJIOBOM YHEPTUU U MPOTHO3MPOBAHUU TAPAMETPOB MHUKPOKIMMATA B
COBPEMEHHBIX 3/IaHUSX.

[Ipu mpoBeneHuM 1a0OPATOPHBIX padOT TPEANojaraeTcs WX peaau3anus B
KOMITBIOTEPHBIX KJIaccax Kadeapsl, CHeUaibHO MpEJHA3HAYEHHBIX [JIsi JTOTO U
00ecreueHHBIMU COOTBETCTBYIOIIUM MTPOTPAMMHBIM 00€CTICUESHUEM.
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moarotoBku 08.03.01 «TemmorazocHa0XeHue U BEHTHIISLIA)

V]IK 697.24

IleuaTaercs o PCHICHUTO PCAAKIIMOHHO-U3AATCIIbCKOTO COBCTA
I[OHCKOFO roCyaapCTBCHHOI'O TCXHNYCCKOI'O YHUBCPCUTCTA

OTBETCTBEHHBII 32 BBITYCK:
3aB. kadenpon «HxeHepHas 3a1Ta OKpyKaroulel cpeibi»
II-p TexH. HayK, B.W. becnanos

B neuats 7.06.2024 r.
®dopmat 60%x84/16. O6bem 0,4 yci. 1. 1.
Tupax 100 3x3. 3aka3 Ne 737

N3parensckuit uentp AI'TY
AJpec yHUBEpCHUTETA U TTOJUTPAGUIECKOTO TIPEATIPUSTHS
344003, r. PoctoB-Ha-/lony, mi. ['arapuna, 1

© Jlockoii rocyapCTBEHHBIN
TEeXHUYECKUN yHUBEpCUTET, 2024



BBenenue

[lenpto nabGopaTopHON pabOTHI  SABISETCA OMNPEACIICHHE TeMIepaTypbl
BHYTPEHHETO BO3AyXa MYTEM CXOJUMOCTH HWTEPALMOHHOM IMOCIEI0BATEIbHOCTH K
KOPHIO YPaBHEHUSI.

[Ipn nmpoBeneHuu 1a0OpPATOPHBIX PalbOT MperoiaracTcss UX peanu3aius B
KOMITBIOTEPHBIX KJaccax Kadeaphl, CleluaabHO MpeIHAa3HAYEHHBIX JI1 ATOTO H
o0ecrie4YeHHBIMU COOTBETCTBYIOIIUM MTPOTPAMMHBIM 00€CTICUCHUEM.

Brimonnenune mabopaTtopHoi pabOThI MO3BOJIUT CTYACHTaAM TMO3HAKOMUTHCS C
METOJ/IOM TTOCJIeI0OBATEIBLHBIX MPUOIMKEHUN TEMIIEpaTyphl BHYTPEHHETO BO3/IyXa.

1. KpaTHoe onucanue metroaa

Meron wWTepanMd — YHUCIEHHBIM METOJ] PEIICHUs MaTeMaTHYeCKUX 3ajad,
UCIIONB3YEMbIA I8 TPUOIMKEHHOTO pEIIeHUs alreOpanvyecKux ypaBHEHHU W
cucteM. CyTh MeTO/ia 3aKJIIOYACTC B HAXOXKJIECHUU O MPUOIMKEHHOMY 3HAYEHUIO
BEJIMYMHBI CJIEAYIOIIEro MNpUOIMXeHUus (SIBIsSIoIIerocss Oosnee TOYHBIM). Merton
MO3BOJIAET TIOJYYUTh pEIICHHWE C 3aJaHHOM TOYHOCTHIO B BHUJE IMpejena
MOCJIeI0BATEILHOCTH UTEPAIUH.

JIns HaXOXKIEeHUs KOPHS YpPaBHEHHUS HCIIOJIb3yeTcs: rpaduuecKuid MeTOJ;
KaueCTBEHHOE HCCIICJIOBAaHUE YpPaBHEHUH; TeopeMa O CYIIECTBOBAaHUU KOPHSA 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 BHINOJIHEHHS 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.



Tadbmuma 1 — Mcxonaele J1aHHBIE

=
Howmep no tom., te, o % F, A, Jroms n t1, to, €
HOPAAKY °C °C . 22 Ve e Bt °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 | 0,020
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 0,4 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 npuBeaenHbie HIKe GOPMYIIbl 3aHOCITCS B siYeiku mporpammbl Microsoft
Excel, npumMep 3aHeceHtsl TaHHBIX MPECTaBICH Ha PUCYHOK 1.

A
1 |x

2 | -26
3 | -19,7145
4 | -8,72428
5 | -1,35721

24 | 19,05749
25| 19,07823
26 | 19,09375

B

X2n+1
63,11452
56,45265
45,19734
37,94711

19,21099
19,19304
15,17962

Pucynox 1 — [Ipumep 3amoHeHus JTaHHBIX

C

89,11
76,17
53,92
39,30

0,15
0,11
0,09

D

NOXb
NOXb
NOXb
NoWb

NOXb
NOXb
HMCTUHA

E

E

G H

0,05
0,05
0,05
0,05

0,05
0,05
0,05

Ha ocHoBe METOAAa ITOCICI0BATCIIBHBIX HpI/I6JII/I}K€HI/II71 pacCMOTpUM B Ka4dyeCTBC
IIpUMEPA, WIUTIOCTPUPYIOLIETO JaHHbIA MeTo. [IpeacTaBuTe B Ciaeayronem BUie:
t, =45 ((82,5-1,)/70)"* -20
Atcp_z O,S(tr + t06) —t,
(ts — t2) F/R= A Quon (Atep. / to5)' ™

(t, +20)50/2,5 =1,5600¢ ((82,5- t,)/70)"*
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Pomb QyHkmuu @(x) B Hem wurpaer 45 ((82,5- t,)/70)"* -20. Dro —
muddepennpyemas QyHKIMsI, KOTOpas UMEET MPOU3BOAHYI0 Ha otpeske [10, 25].
/o (x)/ =0,9((82,5-£,)/70)** < 0,9((82,5-10)/70)>*

Takum o0Opa3om, ¢GyHKIMS yAOBIETBOpsieT Ha oTpe3ke [10, 25] ycmoBuro
JInmmua ¢ mocrostHHOM 0=0,9((82,5-10)/70)""* <0,912722.

Pe3ynbrarhl BbIYMCIEHUN MO PEKYppPEHTHOW QopMylse, KoTopass B HalleM
CIlydae MPHHHMACT BUI X,.; =45 ((82,5-x,)/70)"* -20, mambr B Ta6mn.2. 3a HyneBoe
npuOIKeHre ObuTa BEIOpaHa CpeIHss TOUKa oTpe3ka x, =17,5.

Jlnst ymoOCTBa aHanm3a MTEPANMOHHOW IOCJIENOBATEILHOCTH €€ UJICHBI
pacrojoXeHbl 1Mo JBa B CTpoke. B pe3ynbrate 00pa3oBaivCh CTOJOIBI YJICHOB C
YEeTHBIMH W HEUETHBIMH HOMepamu. CpaBHHBaAsT WX MEXIy COOOH, BUIAMM, YTO
YETHBIEC YJICHbl MEHbIIIE HEYETHBIX: UTEPALMOHHAS MOCIEA0BATEIbHOCTh CKAa4YeT TO
BBEPX, TO BHU3. C BO3pacTaHWEM HOMEpA YETHBIE YJIEHBI BO3PACTAIOT, & HEYETHHIE —
yOBbIBaIOT, MpUOMMKaiAch Apyr K Apyry. Takoe moBeneHHE MOCIEN0BATEILHOCTH
O3HAYaeT, YTO KOPEHb YPaBHEHHUS JISKUT MEXKJIYy YETHbIMH M HEYETHBIMU
UTEPALMSIMU, TIEPBBIC JAIOT €T0 3HAYEHUE C HEJTOCTATKOM, BTOPBIE - C U30BITKOM. DTO
MO3BOJISIET JIETKO KOHTPOJIUPOBATH TOYHOCTb, AOCTUTHYTYIO IOCJE JIIOOOr0 4ucia
UTEpALMil: TOTPEHIHOCTb, HE TMPEBBIIAET PA3HOCTH MEXAY MOCIEIHUMHU
BBIYKMCIICHUSMH HEUETHBIM U YETHBIM YJICHAMHU.

Tabmuma 2

n Xon Xontl

0 17,5 20,56523134
1 17,91260145 20,20519447
2 18,22150871 19,93624264
3 18,45273279 19,73526403
4 18,62577857 19,58504337
5 18,75526581 19,47274218
6 18,85214805 19,38877819
7 18,92462892 19,3259953
8 18,97885068 19,27904717
9 19,01941101 19,24393831
10 19,04975081 19,21768218
11 19,0724448 19,19804602
12 19,08941941 19,18336044
13 19,10211583 19,17237717
14 19,11161219 19,16416274

OCTaHOBUTH MPOLIECC BBIUUCIEHUS HA 29-1 UTEepalli U HAIUCATh U1 KOPHSA €

JBOMTHOE HEPABEHCTBO:
X2 =19,11161219<c< x,9 =19,16416274,
T.€. YJEHbl MTEPALMOHHOW IOCIEAOBATEIBHOCTH Xy3 U Xp9 ONPEHEISAIOT € C
HEJOCTATKOM U M30BITKOM C IOTPELIHOCTHIO, KOTOpask HE MPEBBILIAET PA3HOCTD X)g -
X29.
& <A29 = X8~ X9 <0,05.

To4HOCTB, KOTOPOM MBI JOCTUIJIM TOCHE 29 uTepanuii, 0Ka3aaach HECKOJIBKO

HIKE, 4eM mociie 9 maroB B Meronae BWIKM. [IpuunHa Takoro pasnuuus sicHa. B
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000MX METOJaxX MOTPEIIHOCTh YOBIBAE€T MO 3aKOHY I'€OMETPHUYECKONW MPOTPECCHH.
Jlisi MeToja BWJIKM 3HAMEHATellb MPOTPECCHMU pPaBeH 72, OH HE 3aBHCHUT OT BHUAA
¢dbyukiuu f(x). g meTona utepanuii 3HaMeHaTe b paBeH o — MOCTosiHHAs JIummmia
dbyukuun  ¢(x). B paccmarpuBaemMoM mnpumepe o>1/2, TO3TOMY CXOJUMOCTH
UTepalliii MemJIeHHee CXOJMMOCTH METOJa BHJIKHA. OJTO O3HAYaeT, 4YTO METOJ
UTEepalliii UMEeT MPEUMYIIECTBO Mepe]] METOJIOM BUJIKM C TOYKH 3PEHHUS CKOPOCTU
CXOAMMOCTH TOJBKO B TOM cllydae, koraa o <1/2.

8. Ha ocHOBaHMM MOJyYEHHBIX PE3yJIbTaTOB OOPMUTH OTYET, HA Popmate AS
U pacrieyararb.

3. BbiBOABI 110 BBINOJIHEHHOH padoTe
Ha ocHoBe mosiydeHHBIX JaHHBIX ClIeNIaTh BBIBOJ O pe3yJibTaTax MPUMEHEHUS
MeToAa TOCJEAOBATEIbHBIX NPUOMIDKEHUN I ONpEACNICHUS TeMIrepaTyphl
BHYTPEHHETO BO3/1yXa.

4. J/Iutepatrypa

1. AHanuTH4YecKue u YHUCJICHHBIC MCTOIbI PCUICHUA ypaBHCHI/Iﬁ

MaTeMaTHYECKOM buzuku
https://pandia.ru/text/78/451/28259.php?ysclid=Ith1rbg49512392392 (mata
obpamenus 02.04.2024)

2. TlupymoB VY. YucneHHele MeTOAbl. YueOHOE MOcoOue Ui CTYICHTOB
BTy30B. — Litres, 2022.
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