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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.I'. Hemmopenko

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

[enbto OcBOEHUS TUCHUILIMHBI (MOYIs) SBIAIOTCS (POPMHUPOBAHHE Y CTYIEHTOB 3HAHHM
¥ YMEHUH B ONPECIICHUH TOTPEOHOCTH MPOU3BOJICTBA B TOILTMBHO-IHEPTETUIECKUX pecypcax,
MOJMOTOBKE OOOCHOBaHMI TEXHMYECKOTO IIEPEBOOPYKEHHUS, DPA3BUTUS DHEProxo3siicTBa,
PEKOHCTPYKIIMM M MOJEPHU3ALMMU TNPEANPUITHN I TEOPUU M MPAKTHUKKA HAYYHOTO U
WHHOBAIIMOHHOTO TBOPYECTBA, MPUMEHSIEMBIX B TEIUIOPHEPreTHUKe, a TakK ke JUId
Hay4YHO-UCCIIEI0BATENLCKON U MEJaroru4eckoil 1eaTeIbHOCTH, OCBOCHUE CTYJIEHTAMU METO/IOB
SKCIIEPUMEHTANBHBIX HCCJEeIOBAaHUM, TOCYIapCTBEHHOW JHeprocOeperaromield MOJUTHKH,
MacIITabOB BO3MOXHOW JKOHOMHH TOIUIMBA B TEIUIOTEXHOJIOTUYECKUX YCTAHOBKAaX Ha 0ase
SHeprocOeperarouMx TEIUIOBBIX CXEM, METOJOB IPOBEIEHUs HKCIEPUMEHTOB M BbIOOpa
000py10BaHNs, OCHOBHBIX HAIIPaBJICHUI COBEPIICHCTBOBAHUS JIEUCTBYIOIIUX U CO3/IaHUSI HOBBIX
TEXHOJIOTHYECKHX MIPOLIECCOB Ha OCHOBE 3HEeprocOeperarumx TEXHOJIOTHH,
sHEeprocOeperalmmx TEIUIOBBIX CXeM, JHeprocOeperamomero o0OpyAOBaHUS, MeEToJa
[PEeIeTbHOI0 SHEPTOCOEePEIKEHNUS.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl IPOrpaMMbl

Jucuunnuaa MeToibl SKCIIEpUMEHTAIbHBIX UCCIIEI0BAaHUI B TEIUIODHEPT€TUKE BXOIUT B
4acTh y4eOHOro IulaHa (OpPMUPYEMYIO y4YaCTHHKAMU OOpa30BaTEIbHBIX OTHOILEHHM
00pa30BaTesIbHOI TPOrpPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS JUCIUTUTNH/ IPAKTUK:

du3nuecKue OCHOBBI FeHEPALUU 3JEKTPOIHEPTHU U TETIIIOThI

DHeproobecrneueHne NPOMBIIIIEHHBIX TEIIOTEXHOJIOTMUECKUX KOMILJIEKCOB

Metopo50r1s MHTEHCUBHOT'O SHEProcOepexeHus

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUTsl U3yUSHHS U CIUTLTNH/TIPAKTHK:

[ToaroToBka K npoueaype 3aluThl U 3al{1Ta BBITYCKHOW KBaTM()PUKALIMOHHON paboThI

PacueTsl mapaMeTpoB U CXeM TEIJIOBBIX 3JEKTPOCTAHIIMN

MatemaTuueckoe MoJIETUPOBaHNE 0OBEKTOB M CUCTEM TEIJIO3HEPT€TUKU

HuskoreMiniepaTypHble SHEPreTHUYECKHE YCTaHOBKU

BricokoapexTBHBIE SJHEPTETUYECKHE YCTAHOBKU

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOYJI5) U IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbTare ocCBOEHUS JAUCHUIUIMHBL (MOAyns) «MeToJsl 3SKCHEPUMEHTAIbHBIX
UCCIICIOBAaHUH B  TEIUIODHEPreTHKE» OO0YYaroIUICS JODKEH 001anaTh  CleIyOLUMU
KOMIETEHIMSIMU:

KO,[[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[TK-6 CriocoOeH K aHAJIM3y BapHAHTOB YKOHOMHUHU YHEPTUH 3a CUET TEIUIOTHI YXOSIIUX Ta30B OT
TEPMHUECKOTO  OOOpYIOBaHHS C Y4YeTOM COCTAaBJICHHUS  TEeMIeEpaTypHBIX  TrpaduKoB
TEXHOJIOTHYECKHX ONEPAIIUN TEPMHUYECKONH 00pabOTKH

[1K-6.1 Pa3pabarbiBaeT U aHaNM3UpPyeT BapuaHThl SKOHOMHH TeIlJla 3a CUeT Teria
YXOISIIMX Ta30B OT TEPMHUYECKOIO OOOpYHOBaHMs, 3a CUET 3aMEHbI
(GyTepoBOYHBIX U TEIUIOM3OJIALIMOHHBIX MaTepualioB Ha COBPEMEHHBIE
BbICOK03()(DEKTHBHBIE MaTEpUAIIBI




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM

qyuce:

— KOHTaKTHas padora — 44,65 akan. 4acos:
—aynurtopHas — 44 akaJ. 4acos;

— BHeaynutopHas — 0,65 akaj. 4acos;

— caMocTosTenbHast pabora — 63,35 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynuropHas ) s
o | wourakTHas pabota E E ®dopma TeKyILero
Pazmen/ Tema % (B axaz. yacax) E [ Bux . KOHTpOJIA Kon
S S © | cCaMOCTOSTENbHOM | yCIIeBaeMOCTH U
JTACIUTUTAHBI 5 [ ., | xomnerenun
@) I 2 £ paboThI TIPOMEKYTOYHOM
Tlex. : 1 2¢ aTTecTaluu
3aH. 3aH. | U &
1.
1.1 Bsenenue.
TerorexHu4yeckue
HBMEPCHIL. Obmmee CaMocTosITeNbHOE
CBEJECHUs 00 U3MEPEeHUsIX U
norpemHocTax. M3mepenne H;;ey:ae:y?il
Temnepatypol. - Mamepenie 3 3 6 14 W3zyqenue Koncnekr sexiuii. ITK-6.1
aBJICHUS. Usmepenne COOTBETCTBYIO
YPOBHS. W3mepenue X BOTIPOCOB U3
pacxona. Uzmepenne . 1
pacxona TEMJIOTHI.
H3mepenne cocraBa Tra3oB
u KOHIEHTPALHU
1.2 MeTtoapl
IKCIIEPUMEHTAIBHOTO
MBYHCHIA fporieccos CamocrosTenpHoe
TEmI0o- W  MaccooOMeHa.
Knaccupukanuss meronoB H3YHCHHE
IKCIIEPUMEHTAIBHOTO 3 TATEPATYPHL. .
2 2 4 14 Nzyuenue Koncnekr nekuuii. IK-6.1

HCCIICIOBaHUS. MeTtopl COOTBETCTBYIOMH
IKCIIEPUMEHTAIBHOTO 5 X BOTPOCOB 13
UCCIIE0BAHUS noseit npu, 1.
TEeMIlepaTypbl,  JaBIICHUS,
IUIOTHOCTHU u
KOHLICHTPalUi.
1.3 MeTtoapl
IKCIIEPUMEHTAIBHOTO CaMOCTOSTEILHO
HCCIIEOBAHUS
TEII000MeHa. Mertombt n;jg;;:;il
OKCTIEPHMEHTATLHOTO 2 2 4 14 W3zydenue Koncnekr nexuuil. IK-6.1
UCCIIEOBaHUs.  MeTombl COOTBETCTBYIOII
OKCIIEPUMEHTAJIBHOI'O X BOTPOCOB U3
OIpeeIeHHUs npu, 1.
XapaKTEepUCTUK
MaccooOMeHa.




1.4  DxkcnepruMeHTaIbHbIC

CaMOoCTOSITEIbHOE
METOJIbI omnpeeIeHus
” U3y4eHHe
TeIo(pU3NIECKUX CBOICTB
BEIECTB Meton fTCPATYPBI.
2 2 4 11,35 Uzyuenue KoHcnekr neKimi. I1K-6.1
OTIpeIeNICHHs] TePMHUYECKUX
o COOTBETCTBYIOIIN
CBOMCTB BemecTB. MeTroj
X BOIIPOCOB U3
ornpeeNieHus
N npuit. 1.
KaJIOPHUIECKUX CBOMCTB
1.5 Meron omnpeaeneHus
A pert CaMocCTOsATENBHOE
TEIUIONPOBOTHOCTH H
U3yUYCHHE
BSI3KOCTH BELIECTB.
CoBpeMeHHbIE AUTCPATYPEL.
p 2 2 4 10 Uzyuenue Koncrnekr nekuuii. IK-6.1
JIMHAMHYECKHE METOJIBI
COOTBETCTBYIOIIH
ornpeeNieHus
. X BOIPOCOB M3
TEMIOPU3UISCKUX CBOWCTB
npuit. 1.
BEIIECTB.
HWroro mo pasueny 11 11 22 63,35
Uroro 3a cemectp 11 11 22 63,35 3a4ET
Hroro no nucruiinae 11 11 22 63,35 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnia petieHus: NpeayCMOTPEHHBIX BUAOB yueOHOW paOOThI MpPU U3yYEHUH IHCHUTUIMHBI
«Meronpl  DKCIEPUMEHTAJIbHBIX  HCCIEJOBAaHUM B TEIUIODHEPIETUKE» B  KadyeCTBE
00pa3oBaTeNbHbIX TEXHOJIOT Ui UCIIOJIb3YIOTCS KaKk  TpaaulOHHBIE, TakKk u
MOJTyJIbHO-KOMITETeHTHOCTHBIE TeXHOoJorHH. [lepenaya He0OOXOAMMBIX TEOPETUUECKUX 3HAHUN U
dbopMupoBaHUEe TMpPEACTAaBICHUI MO KypCy MNPOUCXOAUT C MPUMEHEHHEM MYJIbTHUMEIUHHOTO
oOopynoBanusi. JIeKIMOHHBIA MaTepuan 3akpervisiercss Ha JabopaTOpHBIX paborax, TJe
MPUMEHSIETCS COBMECTHAsl JESATENIbHOCTh CTYJIEHTOB B TpYIIeE, HalpaBieHHas Ha pelleHue
oOmieli 3agaun MyTEM CIIOKEHHS Pe3yabTaTOB MHIMBUAYATbHOUW pabOTHI WieHOB Tpynmbl. Jlis
pPa3BUTHS U COBEPUICHCTBOBAHUS KOMMYHHKAaTHUBHBIX CIIOCOOHOCTEH CTYIEHTOB OPraHU3YIOTCS
NPaKTUYECKHE 3aHATHA B BHJE JIUCKYCCHH, aHAM3a PEAIbHBIX NPOOJIEMHBIX CUTYallMid |
MEXIUCUUIUIMHAPHBIX CBSI3eH W3 pa3MYHBIX oOOlacTeil B KOHTEKCTE pelIaeMoil 3aaauu.
CamocrosTenpHas paboTa CTUMYIUPYET CTYIACHTOB K CAMOCTOSTENBHOHW NpOpabOTKE TeM B
mpolecce HanucaHus pedenaToB. MONTOTOBKU K TUCKVCCUSM. U TECTUDOBAHHUIO.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4YarouXCcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. bamma, O. M. DOxkcnepuMeHTaJIbHbIE METOJbl HCCIEIOBAHUA B TEXHOJOTHUHU
MaIIMHOCTPOCHUs  yueOHoe mocodue / O. M. bamna. — Cankr-IlerepOypr : Jlans, 2019. — 168
c. — ISBN 978-5-8114-3587-6. — Texkct : anekTpoHHbIit // JIaHb : 371€KTpOHHO-OMOIMOTEUHAsI
cucrema. — URL.: https://e.lanbook.com/book/118624

2. CemenoB, b. A. VmxeHEpHBII 5KCIIEPUMEHT B MPOMBIIUICHHOH TEIUIOTEXHHKE,
TEIJIOPHEPTETUKE U TEIUIOTEXHOJIOTHX © yueOHoe nocooue / b. A. CemeHOB. — 2-¢ U3/1., 101, —
Cankt-Ilerepoypr : Jlamp, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — TekcT :
3IEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-ONOIMOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/5107

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Apxunos, B. A. O®u3UKO-XMMHYECKHE OCHOBBI IPOILIECCOB TEMIOMAcCOOOMEHa:
VYuebnoe nmocobue / Apxunos B.A. - Tomck:M3n-Bo Tomckoro nosiurex. ynuBepcurera, 2015. -
199 c: ISBN  978-5-4387-0539-0. -  Tekcr : osnektponHbsif. -  URL:
https://znanium.ru/catalog/document?pid=673007 .

2. Makapos, A. H. TenooOMeH B 37€KTPOAYTOBBIX U (haKeIbHBIX METAJUTyprHYeCKUX
neyax M SHePreTHYECKUX YCTaHOBKax | yueOHoe nocooue / A. H. Makapos. — Cankr-IletepOypr
. Jlanp, 2014. — 384 c. — ISBN 978-5-8114-1653-0. — Tekcr : snexkrponsslii // Jlanp :
3IIEKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/50681

3. JlyxpsiHoB, C. M. OCHOBBI WHXEHEPHOTO JKCIIepUMEHTa: YueOHoe mnocodue /
JykesHoB C.U., [TanoB A.H., Bacumses A.E. - Mocksa W1 PUOP, HUIL] UH®PA-M, 2019. - 99
c.: - (Boicuiee obpazoBanue: bakanaspuar). - ISBN 978-5-369-01301-4. - TekcT : 27€KTPOHHBIHA.
- URL: https://znanium.ru/catalog/document?pid=1020699 .



https://e.lanbook.com/book/118624
https://e.lanbook.com/book/5107
https://znanium.ru/catalog/document?pid=673007
https://e.lanbook.com/book/50681
https://znanium.ru/catalog/document?pid=1020699

4. Yukypos, H. I'. MoxenupoBanue cucteM u rnporecco: YdeoHoe mocooue / H.I'. Yukypos. -

M.: U1l PUOP: HUII Uudpa-M, 2019. - 398 c.:- (Beiciiee obpazoBanue: bakanaspuar). -
978-5-369-01167-6.

Texkct

https://znanium.ru/catalog/document?pid=1010810 .

E. Cremaunos.

B) MeTonuyeckue ykazaHus:

3JIEKTPOHHBIN.

ISBN
URL:

1. Crenanos, I1. E. [InanupoBanue s3KcriepuMeHnTa : yaeOHo-MeToanueckoe mocooue / I1.

— Mocksa

MUCHUC, 2017. — 22 c¢.— Texkcr .

3JIEKTPOHHO-OnOIMoreunas cuctema. — URL: https://e.lanbook.com/book/108113

2. Ps0uukos,

9JIeKTpoHHbIH // JlaHp

M. 1O. IlmanmpoBaHuMe O3KCHEpUMEHTa W 00paboTKa pe3yIbTaTOB

U3MEPEHU : HpaKTI/IKyM/ M. IO. Ps6uukos, E. C. Ps6unkosa ; MI'TY. - Marauroropck, 2013. -

141

c. Wi, TUCTOTD.,

rpad.,

CXCMBI,
https://host. meqaprollb net/MP0109/Download/MObject/3509 .

TaOJI. URL:
- ISBN 978-5-9967-0379-1.

Texcr : Hel'IOCpeI[CTBeHHI)II/I.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypcebi:

IIporpammHoe oGecnieyeHue

HaumenoBanue [10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 GeccpodHo
Professional

7Zip cB000IHO pacnpoctpansemoe [10 OECCPOYHO
MathCAD v.15

Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition

FAR Manager cB000HO pacnpoctpansiemoe 110 OeccpoyuHO
Linux Calculate cB0001HO pacmpocTpansemoe [10 0ecCpoUHO
Calculate Linux cB0OOHO pacnpocTpansemoe [10 6eccpodHo
Desktop Xfce

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

Hazpanaue xypca

CchUika

Hamuonansnas I/IH(l)OpMaI_II/IOHHO'aHaJ'II/ITI/I‘IeCKaSI

cucreMa — Poccniickuii MHAEKC Hay4HOTO LIUTHPOBAHUS
(PUHII)

URL:
https://elibrary.ru/project risc.asp

IMTouckosas cucrema Axkanemus Google (Google Scholar)

URL: https://scholar.google.ru/

WNudopmannonnas cucrema - EnnHoe OKHO JocTyna K
MH(OPMAIMOHHBIM pecypcam

URL: http://window.edu.ru/

denepanpHOE roCyJ1apCTBEHHOE O10/KETHOE
yupexaenue «PenepalbHblii HHCTUTYT MPOMBIIITIEHHON
COOCTBEHHOCTHU

URL: http://www1.fips.ru/

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://znanium.ru/catalog/document?pid=1010810
https://e.lanbook.com/book/108113
https://host.megaprolib.net/MP0109/Download/MObject/3509
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

VY4eOHble ayAUTOPUH ISl IPOBEJCHUS 3aHATUI JIEKIMOHHOTO TUNa MynbTUMEIUIHbIE
CpEICTBAa XpaHEHMs, NepeJaud U MpeAcTaBieHUus HHPopManuu. YdeOHble ayIuTOPUHU IS
IIPOBEJCHUS TPAKTUYECKUX, JIAOOPATOPHBIX 3aHATHH, TIpPYNIOBBIX M WHIUBUIYaIbHBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJIA U IPOMEKYTOUHOM aTTecTanuu. Jlocka, MyJabTUMEAUHHbBIN
IIPOEKTOpP, AKpaH. Y4eOHble ayAUTOPUU [UIsl BBIIOJHEHUS KypCOBOIO IPOEKTHUPOBAHUS,
MOMEILEHUST ISl CaMOCTOSITENIbHOM paboThl oOywarouiuxcs. llepcoHanmbHblE KOMIBIOTEPHI C
naketom MS  Office, BeixomoM B MHTepHeT W ¢ JOCTYIIOB B  3JCKTPOHHYIO
nH(bOPMallMOHHO-00pa30BaTEIbHYIO CPElY YHUBEPCUTETA.



IIpunoxenne 1
Y4yeOHO-MeTOAMYECKOE 0O0ecTiedeHHEe CAMOCTOSITEIbHOM PadoThl 00y4aI0IIUXCH

OHGHO‘IHBIG cpeacTBa 4Jjid TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH, HpOMG)KyTO‘IHOﬁ arrecraguu 110
uTroraM OCBOCHUA JUCHUIIIINHBI.

1. Beenenme. Temnmorexunudeckne uaMepenus. OOmue cBeeHHS 00 M3MEPEHUSX U
HOTPEIIHOCTSX.

2. HW3mepeHwue TeMIeparypel.
W3mepeHue naBieHus.
N3mepenne ypoBHs.
N3mepenue pacxona.
N3mepenune pacxona TEIIoThI.
M3mepenue coctaBa ra3oB M KOHIEHTPALUU PacTBOPOB.
MeTonbl 3KCIIEPUMEHTAIBHOTO M3Y4YEHMsI IIPOLIECCOB TEIJIO- W MaccOoOOMEHa.
Knaccugukaius MeTo/10B 3KCIIEPUMEHTAIBHOIO UCCIIEJOBAHUS.

9. Meroapl SKCIEPUMEHTAIBHOTO HCCIEAOBAHUS TIOJEH TeMIepaTypbl, JaBICHHS,
IUIOTHOCTH U KOHLIEHTPAIHH.

10. MeTozp! KCIIEPUMEHTAIBHOTO UCCIICAOBAHMS TEIIO0OMEHA.

11. MeTozpl 3KCIIEPUMEHTAILHOTO ONPEIETICHUS XapaKTePUCTUK MacCOOOMEHa.

12. DxcrnepuMeHTAIbHBIE METOJBI OIPEICIICHUS TEIIO(PHU3UIECKUX CBOWCTB BEUIECCTB.
Merton onpenienenust TepMUUECKUX CBOWCTB BEILIECTB.

13. Metoz onpeneneHus KaJOPUUECKHNX CBOWCTB BEIIECTB.

14. Meton onpezaeneHus TEIIONPOBOAHOCTU U BSI3KOCTH BEILIECTB.

15. CoBpeMeHHBIE NUHAMHYECKHE METOABI ONpPEACTCHHS TeIuIo(pU3MIECKUX CBONCTB
BEIIIECTB.

N Ok w

Temartuka 1a00paTOPHBIX padOT AUCHUILIHNHBL
1. Usyyenue Merona uaMepeHus TEMIIEPATYPBHI.
2. U3yuenue MeToJa U3MEPEHUS JaBICHHUS.
3. H3ydenue meTona M3MEpPEHHsI pacxo/ia TEIUIOTHI.
4. W3ydeHue MeToJla U3MEPEHUS COCTaBa ra3os.
5. HM3yueHue MeToaa KOMILJIEKCHBIX U3MEPEHUH.



[Ipunoxxenue 2

OIIeHO‘leIe cpeacrea AJisdd IPOBECACHUA HpOMe)KyTO‘lHOﬁ arrecranmum

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramuu.:

Koo
uHouKamopa

HH()L{KCZWIOP oocmudicenus KomnemeHyuu

Oyenounvie cpeocmea

[1K-6 CnocoOeH k aHanM3y BapUaHTOB SKOHOMHH YHEPTHH 32 CUET TEIUIOTHI YXOSIINX Ta30B OT TEPMUUECKOT0 000OPYAOBAHHUS C YUETOM COCTABJICHHUS TEMIIEPATypHBIX
rpad)KOB TEXHOJOTUIECKHX OTMEpaNnii TepPMUIECKON 00paboTKH

[1K-6.1

Pa3pabatsIBaeT 1 aHATM3UPYET BapHAHTHI
9KOHOMHH TEIIa 33 CYET TEeIIa YXOISIINX ra30B OT
TEPMHUYECKOr0 000PYI0BaHUs, 32 CUET 3aMEHBI
(yTEepOBOYHBIX U TEIION3OISIIUOHHBIX
MaTepuaioB Ha COBPEMEHHBIE
BBICOKOA()(DEKTHBHBIE MaTepPHAIBI

Bompocs! u 3agaun:

Sk wnE

[Iepeuncnrute OCHOBHBIE 3Tallbl SKCIEPUMEHTA.

[aiite monsiTue hakTopa M OTKJIMKA.

B kakoM ciyyae 3KCEpUMEHT SBJIIETCS. BOCIIPOU3BOAUMBIM?

Uem xapakTepu3yeTcsl akTUBHBIN 3kcniepuMeHT? KakoBbl €ro TOCTOMHCTBA U HEAOCTATKU?
[Iepeurcnute OCHOBHBIE 33/1a4M JIAHUPOBAHUS aKTUBHOT'O 3KCIIEPUMEHTA.

Uem xapakTepu3yeTcsi HaCCUBHBIM SKCIIEPUMEHT?

HpeIU'IO)KI/ITL O0OBEKT IIPUIIOKCHUS PE3YyJIbTATOB BBIYHMCIICHHUMN JJIsA q)OpMI/IpOBaHI/IH IJIaHa SKCIICPUMCHTA:

1.

KunkocTs ABMKETCS IO TPYOOTIPOBO/LY, COCTOSAIIEMY U3 JIBYX YYacTKOB TPYO Pa3HOTO JUAMETPA.
Ha nepBom yuactke TpyOst auamerpoM 100 MM, ckopocTb TeueHus 50 cM/c, Ha BTOPOM y4acTKe
ckopocTh Tederns 20 cm/c. KakoB quamerp TpyOBl Ha BTOPOM y4acTke?

W3 oTKpBITOTO pe3epByapa uepes Kpyrioe orsepctue auamerpoM d = 4,5 cM B €ro CTeHKe TpedyeTcst
MPOIYCTUTH pacxo] Bojbl V = 6 n/c. OnpenenuTh: a) kKakoi Hanop H obecrieuut 3aaHHbINA pacxo/;
0) KaK U3MEHUTCS PacXo, €CIIM K OTBEPCTHUIO MPUCOSINHNUTH BHEIIHUHN IMIMHAPHUYECKUH HacaoK
muamerpom d = 4,5 cM rpu BeIYHcIeHHOM Harope H.

Kak m3mennTcs pacxo, ecii K OTBEPCTHIO TUAMETPOM 5 CM MPUCOEANHNUTH BHEITHUH
MUIMHAPUIECKUNA HACAZ0K TOoro e nuamerpa? Hamop Hax nentpom oteepctus 1,2 M. Kaknm
JIOJDKEH OBITh HANOP, YTOOBI PAacXol, MPOXOAALINNA Yepe3 HacaJOK OCTAJICS TAKHUM JKe, YTO U Yepe3
oTBepcTHE?

[IpusmaTtrueckas IpAMOYTOIbHASI EMKOCTh, 3aII0JIHEHHAs BOJIOW, IMEET B MECTE COSTUHEHHS
0OOKOBOI CTEHKH C THOM KPHUBOJIMHEHHYIO IIITHHIPUYECKYIO BCTABKY paanycoM 1 M,  mupuHoi b =
1,2 M. OnipenenuTh CHTy W30BITOYHOTO THAPOCTATHYECKOTO IABICHUS, JEHCTBYIOIETO Ha
KPHUBOJIMHEHHYIO HIWIMHAPUUYECKYIO IIOBEPXHOCTh BCTABKH, €CIIM HIDKHSSA TOUKA KPUBOJIUHEHHON
MOBEPXHOCTH HAXOIUTCA Ha TiyonnHe h = 2,5 m.

Onpepennts pacxo BoAbl V, MPOTEKAIONIEH 110 TOPU30HTAIBHOMY TPYOOIIPOBOY, TPH CIIEAYIOIIUX




Koo

Hnoukamop 0ocmudicenust KoMnemenyuu
uHouKamopa

Oyenounvie cpedcmea

WCXOIHBIX AaHHBIX: Harmop H = 4 M, anuna Tpydonposoza 1 = 52 m, nuametp tpybonposona d = 100
MM, a0COIIOTHAs IEPOXOBATOCTh CTEHOK TpyOompoBona A = 1 mm, TemmepaTypa Boasl t = 20 °C.
VYron oTkpbITHs IPoOKOBOTO KpaHa 20°. IlocTponuTh HAMOPHYIO U THE30METPHUUECKYIO JINHHH.
OnpenenuTh NOTEPH TEIIA Yepe3 CTEHKY JUTMHOM 5 M, BbicoTOM 3 M, ToymuHou d = 0,25 M, ecnu Ha
MOBEPXHOCTSIX CTEHKH MOAAepKuBatoTcs Temnepatypsl t1 =+20 °C, t2 = -5 °C, koadpPunuent
TEIIONPOBOAHOCTH cTeHKH 1 = 0,6 BT/(MTpan).

CTeHKH TOTIKH NapOBOTO KOTJIa BBITIONHEHBI M3 OTHEYIIOPHOTO KUpIHYa TodmuHoi d = 0,25 m.
TemmnepaTypsl Ha BHyTpeHHEW U BHelIHeN noBepxHocTsx t1 = 1350°C, t2 =

50°C. TemmonpoBOJHOCTS KUpIHYa 3aBUCHUT OT TemnepaTtypsl | = 0,93(1+0,00075t). Beraucnuts u
n300pa3uTh B Macitabe pacrpeiesieHie TeMIIEpaTyp BHYTPH CTeHKU Ha paccTosHuAx x1 = 0,05 m,
x2=0,1 m,x3=0,15m,x4=0,2 m.

B pesepByap, coneprxamuii 125 M3 sxxunkocta mmotHOCThI0 1760 Kr/M3 |, 3akayano 224 M3 KUAKOCTH
I0THOCTHIO 1848 kr/M3 . OnpeenuTs MIOTHOCTh MOJTYYHBIICHCS CMECH.

6). HOpﬂ}IOK NMPpOBECACHUSA l'lpOMe)KyTO‘-lHOi/i aTTeCTalluM, NMMOKa3aTe/im 1 KPUTCPHUU OLICHUBAaHUA.

ZL]'IH MOJIYYCHHA 3a4€Ta MO JUCHUINIMHC CTYACHT HOJIKCH IIOKa3aThb CICAYIOHIME 3HAHUA, YMCHHSA UM HABBIKU 110 HCIIOJIB30BAHHWIO U BHCAPCHHUIO

pe3yJIbTaTOB 00Pa30BATEIbHON JAESTENIbHOCTH:
— Ha OIICHKY «3a4YTEeHO0»:

1. CTy)IeHT JOJIKCH I10Ka3aTb YPOBCHb 3HaHUM HE TOJBKO Ha YPOBHE BOCIIPOU3BCACHUSA U 00BsICHEHHS I/IH(I)OpMaI_II/II/I, HO W MHTCJUICKTYAJIbHBIC
HAaBBIKU PCIICHUA np06neM " 3a71a4, HaXOXJACHUSA YHUKAJIBHBIX OTBETOB K npo6neMaM, OLCHKHU U BBIHECCHUA KPUTHUYCCKUX Cy)K)IeHI/II\/II;
2. CTyI[eHT AOJIKCH NPCAOCTABUTH BBIITOJIHCHHOC 3a/laHUC, B KOTOPOM ObLIH OBI OTPAKCHBI HpO6JICMBI, Kacaromuecsa BCCX aCIICKTOB 1/13yqaeM0171

JUCHHUITIINHBI.
— Ha OLCHKY «HE€ 3aYTCHO»:

1. CryneHt He BiazieeT TEPMUHOJIOTHEH U3y4aeMON JUCHIUIUINHBL;
2. CrynmeHT He MOXeET MOKa3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEICHHUS U OOBSICHEHHS HHPOPMAIINU U3y9aeMOU TUCIIUILIHHEI,
3. He Moxer noka3aTb HHTEJUIEKTYAJIbHbIE HABBIKY PELICHUS IIPOCTHIX 3a4a4.




