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JIucT akTyajau3anuu padodeid nporpaMmmbl

Pabouas mporpamma nepecMoTpeHa, o0CcykaeHa u ogoopena ais peanusanuu B 2025 - 2026
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y4eOHOM roJly Ha 3aceqaHuu Kadeapbl TEerIoTeXHUYSCKUX U YHEPTETHUECKUX CHCTEM
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[TpoTokou ot 20__ 1. Ne

3aB. xadenpoii E.I'. Hemmopenko

Pabouas mporpamma repecMoTpeHa, o0cykaeHa u ooopena s peamusanuu B 2029 - 2030
y4eOHOM rojty Ha 3acenaHuu kadeapbl TemIoTeXHUYeCKUX U DHEPTETHUECKUX CUCTEM

[Iporokon ot 20 . Ne
3aB. xadenpoit E.I'. Hemmopenko




1 Iles1u ocBOEHMSI TMCUMTLTAHBI (MOTYJIs1)

[{enbto ocBOeHUsI TUCHUILIMHBL « Ternodusnkay aBiusercs u3ydeHne QpyHIaMeHTaTbHbIX
3aKOHOB TMIEPEHOCA TETUIOTHI, COBPEMEHHOM TEOpUH TEII00OMEHA U MPUMEHEHHE UX B TETUIOBBIX
pacyeTax HarpeBa M OXJIXIACHUS TeJI Pa3IudHONW (OPMBI C PA3IMYHBIMU TETUIO(HU3UICCKUMHU
cBoiicTBamu; (POPMUPOBAHUE Y CTYJCHTOB, HA OCHOBE IMOJYYCHHBIX 3HAHUH U YMEHUM, HABBIKOB
WX MPUMEHEHUS B TPO(PECCHOHAIBHOMN ACATEIHHOCTH MPHU PEIICHUH NMPOGECCHOHATBHBIX 3a]1a4.

2 MecTo qucuMIIHHBI (MOAYJI5) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMbl

Huctmruinaa  Termodu3uka BXOAUT B 4acTh y4eOHOro 1maHa (OpMUPYEMYIO
y4acTHUKaMu 00pa30BaTeNIbHBIX OTHOIICHU 00pa30BaTEIbHOMN MPOTrPaMMBbl.

it w3ydeHus — AMCHUIUIMHBI  HEOOXOmuMbl  3HaHWS  (YMEHHSA,  BIIAJICHUS),
c(hOpMUPOBAHHBIE B PE3yIbTaTe U3YUCHUS JUCIHUILTUH/ PAKTUK:

Ousnka

I'maporazonnHamuka

MaremaTunka

WNudopmatuka

3uanus (yMEHHUs, BIaICHUA), OTYUYSHHbIC PU U3YYCHUU JAHHON AUCUUIUIMHBI OyayT
HEOOXOAUMBI JJIs1 U3YUCHUS JUCIIUTUIH/TIPAKTUK:

DKOJOTHYECKHEe MPOOIeMbl IPOMBIIUICHHBIX 30H

DKOJIOTHSI MPOMBIILJICHHBIX PETHOHOB

be3onacHOCTh B Upe3BhIUAWHBIX CUTYAIIHAX

[TepepaboTka u yTHIHA3AIMS OTXO0B TPOU3BOACTBA

3 KomneteHuuu odyuarwiierocsi, popMmupyemMmbie B pe3yJabTaTe 0CBOECHUSI

AUCHMILIMHBI (MOYJIsl) U IJIAHUPYeMbIe pe3yJabTaThl 00y4eHust

B pesynbraTte ocBoeHMs TUCIMILTHHBI (MOys) « Terutodusnkay 00yqaronuiics J0KeH
00Ja1aTh CIeayIOIMMMHA KOMIETEHIUSIMHU:

Kon namukaropa NHaukaTop 1OCTHKEHHS KOMIIETCHITUH

[1K-3 CnocobeH ompenensiTb HOpMaTUBHBIE YPOBHH JIOIYCTHMBIX HETAaTUBHBIX BO3JICHCTBUI HA
YEeJIOBEKa M OKPYKAIONIYI0 Cpeay; HPOBOAUTh HM3MEPEHUsT YPOBHEH OINACHOCTEH B cpefe
oOuTaHusi, 00pabaThBaTh TOJYYEHHBIE pPE3YJIbTAThl, COCTABISATH IPOTHO3BI BO3MOXKHOTO
pa3BUTHUSL CUTyallMd; aHAJIM3UPOBATh MEXAHW3MBI BO3JEHCTBHUS ONACHOCTEH Ha YEJIOBEKa,
OTIpEAEIIATh XapaKTep B3aUMOACHCTBHS OpraHu3Ma YEeJIOBEKa C ONACHOCTSAMHU Cpe/ibl OOUTaHUS C
y4eToOM CHEelU(PUKA MeXaHM3Ma TOKCHYECKOTO JEWCTBUS BPEIHBIX BELIECTB, YIHEPIeTUUECKOTO

BO3JCHCTBUSI U KOMOMHMPOBAHHOIO JIEHCTBUS BpEAHBIX (PAKTOPOB; OMPEIENIATH OIacHbIE,
YPE3BbIYaTHO OITACHBIE 30HBI, 30HBI IPUEMIIEMOT'O PUCKA

IK-3.1 Ocy1ecTBiIsieT MOHUTOPUHT (PYHKIIMOHUPOBAHHUS CUCTEM OOecredeHUs U
YIPaBIEHUS  OXPAaHOW  OKpyXKarolled  Cpelpl, OXpaHOM  Tpyna,
0€30MaCHOCTHIO B UPE3BbIUAHHBIX CUTYAIUSIX

I1K-3.2 [IpoBoiuT  1UIaHUpOBaHME W JOKYMEHTAJIbHOE  CONPOBOXJIECHUE
IEATETbHOCTH N0  COOJIONCHUIO WM JOCTIDKCHUIO  TpeOOBaHMiA
HOPMATHBHBIX aKTOB B c(pepe OXpaHbI OKPY KaIOLIeH Cpebl, OXpaHbl TPyAa,
0€301acHOCTH B YPE3BbIYAHBIX CUTYAIIHSIX

I1K-3.3 Crioco0eH OCyIIECTBISTh KOHTPOJIb COJAEPKAHUS B UCIIPABHOM COCTOSIHUU
CUCTEM U CPEJCTB 3alllUThl OKPYXKAIoIe cpenbl, padouux MeCT, CUCTEM U
CPEZCTB 3alUTHI MPU Ype3BbIYaiHbIX cuTyarusx. CriocoOeH ocyIecTBIsATh
KOHTPOJIb BBINIOJHEHUS 3alVIAHUPOBAHHBIX MEPONPUATUN IO OXpaHe
OKpY’Kalollel cpenbl, OXpaHe TpyAa, oOOecledyeHuto Oe30MacHOCTH B
Ype3BhIYAIHBIX CUTYAIMSIX HA O0BEKTE

I1K-4 CiocobGeH OpueHTHPOBATHCS B OCHOBHBIX Ipo0ieMax TexHOC(hepHOii Oe30macHoCTy;




MPUHUMATh yYacTHE B HAYYHO-HCCIICOBATENBCKUX pa3padOTKax IO MPO(UII0 MOATOTOBKH:
CUCTCMATU3UPOBATH I/IH(l)OpMaI_II/IIO 10 TeEMe HCCHGHOBHHHﬁ, NpUHHUMATh  Y4aCTUC B
IKCTIEpUMEHTaX, 00pabdaThiBaTh TMOJYYCHHBIC [aHHBIE; pemaTh 3aJadud MpodecCHOHATHLHON
ACATCIIBHOCTH B COCTABC HAYYHO-HUCCICAOBATCIBLCKOTO KOJUICKTHBA, HUCIOJIB30BATH 3dKOHbI U
METOJIbl MaTeMaTHKH, €CTECTBCHHBIX, TYMAHUTAPHBIX M SKOHOMUYECKHX HAyK IPH PEHICHUU
HpO(beCCI/IOHaJIbHBIX 3aaa4, NOPUMCHATbL Ha IMPAKTUKC HABBIKKM IIPOBCACHUA W OIIMCAHUSA
WCCIICIOBAHHM, B TOM YHUCJIC SKCTIEPUMEHTAIBHBIX

I1K-4.1 B cocTaBe Hay4HO-MCCIIEA0BATEIBCKOTO KOJJICKTUBA IPUHUMAET y4acTUE B
pa3paboTKe M HKOJIOr0-3KOHOMHUYECKOM OOOCHOBAHMHU IJIAHOB BHEIPEHUS
HOBOM MPUPOJOOXPAaHHOM TEXHUKA M TEXHOJOTHH, 3KOHOMHYECKOM
peryJupoBaHuU IPUPOAOOXPAHHOM ACATENBHOCTH OPraHU3aUuu

[1K-4.2 B cocTaBe HAay4YHO-HCCICA0BATCIILCKOI0 KOJIICKTUBA IIPUHUMACT y4aCTHUEC B

pa3paboTKke MEpONPHUATHI MO CHUKCHHIO TOXKAPHBIX M JIPYTUX PUCKOB
YPE3BBIYANHBIX CUTYaINI

I1K-4.3 B coctaBe Hay4HO-HMCCIEA0BATENBCKOIO KOJUIEKTUBA IPUHUMAET Y4acTHE B
OLIEHKE pe3yJbTaTUBHOCTH H A(PQPEKTUBHOCTH CHCTEMbI YIIPABICHUS
OXpaHOU TpyJa




4. CTpyKTYpa, 00HEM H COJep:KaHUe TUCHUILTHHBI (MOXYJIs)
OO01mmas TpyI0eMKOCTh AMCHUIUIMHBI COCTaBisgeT 3 3aueTHhIX equHul] 108 akaa. dacos, B ToM

YHUCJIC:

— KOHTaKTHas pabota — 8,7 akaj. 4acoB:
— ayIMTOpHAs — 8 aKaJl. 4acoB;
— BHeayauTopHas — 0,7 akaj1. 4acos;

— caMocTosTeNbHAsI pabota — 95,4 akaj. 4acos;
— B popMe npakTuieckor moarotToBku — 0 aka. yac;

— IMOJATOTOBKA K 3a4€Ty — 3,9 akaj. yac
dopma aTTecTaluu - 3a4eT

AynurtopHas 5 s
KOHTaKTHas paboTa Z = ®opma TeKyIero
5 X B
1% KOH s
Paszen/ Tema o (B akaj. yacax) g > I § OHTPOJI Kox
5 % ©| caMOCTOSTENBbHON | yCIIeBaeMOCTHU U
JIACUUTITAHEL p £ = . | xomrerenn
S paboTEI MPOMEKYTOYHOU
11a0. mpakt. | 2.8
Tlex. R aTrecTanuu
3aH. 3aH. 0 =
1 Paznen 1 [onsTne
TerIonepeaaun
1.1 Tepmomunamuka u
MeXaHHKa rasoB. CamocTosiTeIbHOe
OcHOBHbIE CBE/ICHUSL. n3yueHue yueOHon MK-3.1,
OHTANBINS, TEIIoTa. 0,65 0,65 15 JIUTEPaTypHI. KoHcrekT neKIuid. TK-3.2,
OcHOBHbIE ypaBHEHHS Paznen 6, n. 6.1. MK-3.3
TeyeHust ra3za. OCHOBHBIC IMpunoxenue 1.
CBEJICHUSI W3 MEXaHHWKH
1.2 PexuMbl IBHKEHUS
JKHIKOCTH. Hcreuenne
rasa uepe3  OTBEPCTHS.
VYpaBuenne bepnynmm. CamocrosiTenibHOe
CrpyiiHoe IBMKEeHHE ra3a. n3ydeHune yueOHoH .
Py n Y M Koncnekr nexmmii;
Tenno- 1 MacconepeHoc. JIUTEPATYPHI; acueT [K-3.1,
SIBnenHus, 3aKOHBI )31 0,65 0,65/0,351| 15 | momroroska MJI3 P IIK-3.2,
4 MIPaKTUYECKOTO
YpaBHEHHS nepeHoca Nel. Paznen 6, m. sanamms [K-3.3
BEILlECTBa, Tera u 6.1. [Tpunoxxenue ’
UMITYJIbCA! 1
TETUTONIPOBOJHOCTb,
KOHBEKIMs,  M3Iy4CHHE,
b dysus.
1.3  TemnonpoBOAHOCTS.
JuddepenumansHoe CamocTosTenbHOe
YpaBHEHHE n3ydeHue ydeOHoii| KoHcnekT exmmii; IK-3.1
TEIUIONPOBOHOCTH. mutepatypsl; U3 acyeT s
POBOA 0,65 0,65/0.251| 15 |™MTePaTypot M1 P 1K-3.2,
TemnonpoBOJHOCTE  TIpH Ne2. Pazgen 6, .| npakTHUECKOro K-3.3
CTaIIOHAPHOM " 6.1. TlpunoxeHue 3a1aHMs. '
HECTallMOHAPHOM PEXUME. 1.
Temnonepenaua




1.4 KOHBEKTUBHBIHI TEIIO-
W MaccollepeHoc  Ipu

cBOOOIHOM u
BBIHY)KJICHHOM  TEYCHHH. CamocrosTenbHOe
I'mpponunamuueckuii. n3ydyenue yueOHoi| Koncmekr nexumi; K-3.1
TEIUIOBOM  MOTpaHUYHBIE 065 0.65/0.51 | 20 |aTepaTypb; na3 pacuer HK-3.2,
CJIOH. PannanroHHbIi ' i ’ Ne3. Pazgen 6, m.| mpaKTHYECKOTO HK-3. 3’
TEIUIO- W MacCOMepeHocC. 6.1. [Ipunoxxenue 3a/1aHMs. '
OCHOBHBIC  TOHATHA U 1
3aKOHBI. BUABI JTy4HCTBIX
MTOTOKOB. CroxHbII
TEIJIO00MEH.
Hroro no pazaeiny 2,6 2,6/1,1N | 65
2. Paznen 2. TernoreHeparus
CamocrosTenbHOe
2.1 Temoreneparus 3a N .
n3ydyenue yueOHoii| KoHcmekT Jiekimi;
CYeT CXKUTaHUsl TOIUIMBA. nreparypst; MII3 acueT [IK-4.1,
OcHoBHbIe 07 07 15 PatypeL; P TK-4.2,
Ned. Pasgen 6, 1. MPAKTUIECKOTO
XapaKTePUCTUKU TOILINBA. IK-4.3
6.1. [Tpunoxxenue 3aJaHusL.
OCHOBBI TEOPUU TOPEHUSI. 1
4
2.2 Pacyersl momHOTO H CamocrosiTensHOe
HETIOJNIHOTO TOPEHUs usydeHue yueOnol| Koncnekr nexuuii; MK-4.1
TOIUIMBA. YCTPOWCTBA IS 07 0.7/0.51 | 15.4 |TTePTYPBL nas3 pacuer K- 4'2’
i) b b ’ ey
CKUTaHUs TOIUIMBA. Ne5. Paznen 6, m.| NpaKTHIECKOrO K-4.3
Tertorenepanust 3a cuer, 6.1. [Ipunoxenue 3a/1aHUSL. '
3JIEKTPOIHEPTUU. 1
Hroro no pazaeny 14 1,4/0,51 | 30,4
HWroro 3a cemectp 4 4/1,61 | 954 3a4éT
Hroro o gucruminne 4 4/1,61 | 95,4 3a4eT




5 Oopa3oBaTtejibHbIE TEXHOJOTUH

Jlnis pemenust IpeayCMOTPEHHBIX BUJIOB yU4e€OHOM pabOoThl IpU U3YYEHUU TUCLUILUIUHBI
«Tennodusnka» B KauecTBE 00pa30BaTENbHBIX TEXHOJIOIUIA UCHOIB3YIOTCS KaK TPAAULIMOHHBIE,
TaK U MOZYJIbHO-KOMIIETEHTHOCTHBIE TeXHONOIruu. Ilepenaya HEOOXOAMMBIX TEOPETHUECKUX
3HaHUM © (QopMUpOBaHME TMPEICTABICHUH 1O Kypcy MPOUCXOIUT C TNPHUMEHEHHEM
MYJbTUMEIUHHOTO 000pynoBaHMs. JIEKIMOHHBIM MaTepuall 3akpersieTcs Ha MPaKTHYECKUX
pabotax, rie mpUMEHSeTCsS COBMECTHAsl JIeATeNbHOCTh CTY/IGHTOB B IpyIIie, HalpaBIeHHAas Ha
pelieHre OOIeH 3aJaud IMyTeM CIOXKEHMs Ppe3ysIbTaTOB HHIMBUAYaJbHOW pabOThl YIEHOB
rpynmsl. [ pa3BUTHS U COBEPIICHCTBOBAHHMS KOMMYHUKAaTHBHBIX CHOCOOHOCTEH CTYJIEHTOB
OpPraHu3yloTCA NPAKTUYECKUE 3aHATUSA B BUJE IMCKYCCHM, aHanM3a peajbHbIX MPOOIEMHBIX
CUTyalluid U MEXIUCHUIUIMHAPHBIX CBSA3EH W3 pa3M4HBIX 00JacTell B KOHTEKCTE peraeMoi
3agaun. CamocTosTenbHas paboTa CTUMYJIUPYET CTYIEHTOB K CaMOCTOSATENIBHOW MpopaboTkKe
TEM B IIPOLIECCE NMOATOTOBKM KOHCIEKTOB 1 MJ13.

6 YueOHo-MeTOAMYeCKOe 0O0ecrieYeHHe CAMOCTOSITeIbHOM padoThl 00y4Yaromuxcst
[IpencraBneHo B npuiioxxeHuu 1.

7 OneHo4HbIe Cpeacrea AJid MNpoBEACHUA l'[pOMC)KyTO‘lHOifI aTrecranum
HpeI[CTaBJIeHBI B IPUJIOKCHU N 2.

8 YueOHo-MeTOo MY eCKOE M MH(POPMAIHOHHOE 00ecTedeHne TUCIUIITHHBI (MOTYJIs1)

a) OcHOoBHas JTUTEpaTYpa:

1. Koctun, A. B. OcHoBbl Temnodusuku : yuebHoe nocodbue / A. B. Kocrtun, JI. A.
BoponoBa. — Mocksa : PYT (MUUT), 2020. — 101 c. — Texkct : snekrponHsiit // Jlanp :
3JIeKTPOHHO-O0nOmoreuynas cucrema. — URL.: https://e.lanbook.com/book/175909

2. llanomuukos, B. B. Teruorexnuka : yue6Hoe nocodbue / B. B. Illanomnukos, 0. B.
Koponesa, b. II. KomecumkoB. — Kpacnomap : KyoI'TY, 2022. — 291 c. — ISBN
978-5-8333-1146-2. — Texkcrt : 31eKTpoHHBIN // JIaHb : 31eKTPOHHO-OMOIMOTEeYHAas cUCTeMa. —
URL: https://e.lanbook.com/book/318959

0) lomosiHUTeIbHASA JIMTEPATypa:

1. Kyaunos, A.A. T'uaporazonuHamuka: YueOHOe mocobue [DaeKTpoHHBIH pecypc] /
A.A. Kynuaos. M.: UH®PA-M. 2018. 336 c. http://znanium.com/catalog/product/918073

2. Kynunos, A.A. TerutomaccooOMeH: YueOHoe mocooue [DneKTpoHHbIN pecypc] / A.A.
Kynunos. M.: HUI] UH®PA-M. 2015. 375 c. http://znanium.com/catalog/product/463148

3. Bproxanos, O.H. IlleBuenko, C.H. Temnomaccoobmen: Yuebnuk [Texcr] / O.H.
Bbproxanos, C.H. llleBuenko. M.: HUL] Uudpa-M. 2012. 464 c.

http://znanium.com/catalog/product/258657 .

4. Kynunos, A.A. ['opeHre opranuueckoro Tomimea: Y4yeoHoe nocodue / KynuHos A.A.
- Mocksa :HUIL[ MHOPA-M, 2015. - 390 c. (Beicmee oOpa3oBanue: bakamaBpuar) ISBN
978-5-16-009439-7. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/441989

5. /I3rozep, B.fA. TermorexHuka u TerioBas paboTa medei [DIeKTpOHHBIA pecypc]:
yuebHoe nocooue / B.S1. [I3t03ep. Cankr-IletepOypr: Jlans. 2017. 384 c.

Pesxxum nocryna: https://e.lanbook.com/reader/book/93750/#1

6. Cmuphos, B.I'. Termodusuka : yuedHoe nocodue / B. I'. Cmupnos, B. B. Ipipaun, T.
JI. Kum. — Kemepoo : Ky3['TY umenu T.D. IopbaueBa, 2018. — 171 c. — ISBN
978-5-00137-007-9. Pexxum moctyna URL: https://e.lanbook.com/book/115162

B) MeToanuyeckue yKazaHusi:


https://e.lanbook.com/book/175909
https://e.lanbook.com/book/318959
http://znanium.com/catalog/product/918073
http://znanium.com/catalog/product/463148
http://znanium.com/catalog/product/258657
https://znanium.com/catalog/product/441989
https://e.lanbook.com/reader/book/93750/#1
https://e.lanbook.com/book/115162

1. MatBeeBa, I'. H. DkcnepuMmeHTanbHOE HCCIEAOBAaHUE MPOLIECCOB TEIIOOOMEHA :
yaeOHoe mocobue / I'. H. Matseesa, 0. U. Taprakosckuii, b. K. CernukuH. - 2-¢ u31., IOJTOT.
mo med. u3a. 2008 r. - Marauroropck : MI'TY, 2011. - 1 snekrpon. ont. auck (CD-ROM). -
3arn. ¢ tutyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3909
(mara obpamenus: 24.08.2023). - MakpooObekT. - Tekct : anekTpoHHbIi. - CBeeHHs JOCTYITHbI
takoke Ha CD-ROM.

2. Iluats, T. H. DxcnepuMeHTaibHOE HCCIEAOBAHUE MPOLECCOB TEPMOJAMHAMUKH.
JlaGopaTtopubiii npaktukyMm : ydeOHoe mocooue / T. H. IMunta ; MI'TY. - Marauroropck :
MI'TY, 2013. - 1 snmektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/260 (mata obpamenus: 05.09.2023). -
MaxkpooObeKT. - TeKCT : aneKTpoHHbIN. - CBeaeHus nocTynHsl Takke Ha CD-ROM.

r) [IporpammHuoe odecnieyenne u UuTepHeT-pecypebl:

IIporpammHoe obecrieueHne

HanmvenoBanue .
110 Ne norosopa Cpoxk neiicTBus TMLEH3UN
mgfgs];filgr? a2|007 Ne 135 o1 17.09.2007 OeccpodHO
7Zip CBOOOJIHO pacIpoCTpaHsIeMOe 6eccpouHo
FAR Manager CBOOOJTHO pacipoCTpaHIeMOe 0eccpoyHo
Linux Calculate  |cBoGOmHO pacmpocTpaHseMoe 0eccpovHO
Adobe Reader CBOOOJTHO paCIIPOCTPaHIEMOE OeccpovHO

IIpodeccnonanbHubie 0a3bI JAHHBIX M HH(POPMAIUOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanne kypca Ccpuika

OnexTpoHHBIE pecypcbl Onbmuorexku MI'TY nm. https://host.megaprolib.net/MPO109/Web
I''1. HocoBa ' ' '

Poccmiickass  T'ocymapcTBennass — OuOnmoTeKa.

https://www.rsl.ru/ru/4readers/cataloques/

Karanorn

@denepanbHOE TOCYIAapPCTBEHHOE  OIOKETHOE

yUpEKICHHE «DenepanbHbIi urcturyt|URL: http://www1.fips.ru/
MIPOMBIIIIICHHOW COOCTBEHHOCTHY

Hammonanbnas

undopmanonHo-aHanuTuueckas  cucrema —|URL: https://elibrary.ru/project risc.asp
Poccuiickuil MHAEKC HAy4YHOrO LUTHUPOBAHUS
DOnexkTpoHHass 0a3za TEPUOJUUECKUX U3TAHUN
East View Information Services, OOO «IBUC»

9 MaTepuaJbHO-TeXHUYeCKOe o0ecriedeHne JUCIUIITIHHBI (MOTYJIs)

https://dlib.eastview.com/

MaTepI/IaJIBHO-TCXHI/IquKOC oOecrieueHue JUCHUITIIMHBI BKIIFOYACT!


https://host.megaprolib.net/MP0109/Download/MObject/3909
https://host.megaprolib.net/MP0109/Download/MObject/260
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

Y4deOHbIe ayAUTOPUH ISl IPOBEICHUS 3aHATHIA JICKITMOHHOTO TUIIA:

- MyJIBTUMEIMIHBIE CPEJICTBA XpaHEHU S, TIepeau U MPeACTaBICHUS HH(POPMAIIHH.

Y4eOHble ayIuTOpUU ISl TIPOBEINCHHS MPAKTHYECKUX 3aHSATHH, TPYIIOBBIX U
WHAMBUIYAIbHBIX KOHCYJNBTALUN, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluu: - 10CKa,
MeJL.

VY4eOHble ayAUTOPUH JIJIs1 CAMOCTOSTENLHON pab0Thl 00yYaIOIIUXCS:

- mepcoHaibHbIe KOMIbIOTEphl ¢ makerom MS Office, Beixomom B HHTepHET 1 C
JOCTYTIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

[lomemenue Ui XpaHeHMS U HPOPUIAKTUYECKOTO  OOCIy)KMBaHUS  y4eOHOro
000pyI0BaHHUS:

- CTeJUTaXH, Ce (bl A1t XpaHeHHUs y4eOHOro 000pyJ0BaHUs, HHCTPYMEHTHI [ pEMOHTA
71a60paTOPHOTO 000PYIOBAHUS.



Ipuno:kenne 1

6 YueGHo-MeToHUECKOE OfecTieeH e CAMOCTOSITEIbHOI PaGoThl CTYICHTOB

6.1. Ilepedenp BOMPOCOB ISl TEKYIIETO KOHTPOJIS

Pa3zgen 1: tema 1.1.

1.

UYro Takoe ypaBHeHHE cocTosiHUA? HanucaTh ypaBHEHHE COCTOSIHUS UIEAIbHOTO
rasa.

UYro Takoe TepmonuHamuueckuil nporecc? OObSCHUTH MOHATUS PAaBHOBECHBIN U
HEPAaBHOBECHBIH MPOLIECCHI.

Urto Takoe wmaccoBas, OOBEeMHas, MOJIbHas TemioeMkocTh? WM3o0apHas u
M30XOpHas! TEIIOEMKOCTh?

[Touemy wn300apHas TemaoeMKoCTh Oosblie u30xopHOU? Kakas cBA3b Mexay
HUMU?

[ToueMy TermIOeMKOCTh 3aBHCHUT OT mpouecca? JlaiiTe 3HaUeHUs TEII0eMKOCTeN
JUIsL OCHOBHBIX ITPOLIECCOB U3MEHEHUS COCTOSIHUS.

Hanummure aHanuThueckue BblpakeHUs | 3akoHa TepMOIMHAMUKU Yepe3
SHTAJBIIMIO M BHYTPEHHIOIO SHEPruo, oobsicHUTEe UX. OOBSICHUTE coJepKaHUE
3aKOHa.

Hanummre ananutuueckoe Beipaskenue |l 3axona repmonunamuku. Coaepxanue u
ocHoBHBIC (popmyupoBkH I 3aKkoHA TEpMOAMHAMUKH.

UYro Ttakoe oOpatumble M HeoOpaTumsble mporecchl? l3MeHeHHe SHTpOnUu
CUCTEMbl B HEOOpaTUMBIX Ipoleccax. M3MeHeHHe SHTpONUU B aJnadaTHBIX
IIpoLECCaX.

Kak MOXeT U3MEHAThCS SHTPONHUS B U30JUPOBAHHOM cHCTEMe MPU MPOTEKaHUH B
HeH pa3InYHbIX TEPMOJUHAMUYECKHUX IPOLECCOB?

Pasznen 1: tema 1.2.

NoookrwdpE

Kakue pe:xxuMbl TeUeHUS )KUIKOCTH ObIBaIOT?

UYro omnpenenseT yucio nogodus Peitnonpaca?

UYro onpeaensT ynciao nogodus Ditnepa?

Pu3nuecKuil CMbICT YpaBHEHHs bepHyum.

UYro Takoe 6apomuddy3us?

KaxkoBbr ocobennoctr 6apoauddyznun?

B uem ¢uznueckoe oTanune TEIIIoNepeHoca oT TermioMacconepesoca?

Pasznen 1: tema 1.3.

CrniocoObI epeHoca TeIIoThl, UX OCHOBHBIE 3aKOHOMEpHOCTH. KakoB MexaHu3M
nporiecca TeIIONPOBOTHOCTH B ra3ax, JKUIAKOCTSIX U TBEPABIX BElIecTBaxX?
[TonsATHE TEMMIEpPaTypPHOTO MOJIL.

dusnueckas CymHOCTh MPOIecca epeHoca TEIUIOTHI TETUIONPOBOAHOCTHIO.
CdopmynupyiiTe OCHOBHOM 3aKOH TEIUIOMPOBOAHOCTH.

[ToHsTHE IrpaKieHTa TEMIIEPATYPHI.

Yro HazpiBaeTCs KOOPPHUIUEHTOM TEIUIONPOBOAHOCTH, €T0 Pa3MEPHOCTb,
o0o3HaueHue?

Kak 3aBucuT K03 PHUIHEHT TETIONPOBOAHOCTH OT TEMIIEPATYPHI?

Kakoii nporiecc Ha3bIBaeTCs CTAIIMOHAPHBIM?

JuddepernmanpHoe ypaBHEHUE TETIIONPOBOIHOCTH ISl CTAIIMOHAPHOTO PEKUMA.
KoaddunumeHT Termonepenadu st IIIOCKOW CTEHKH.

KoadduuumenT Termnonepenaun [uist MWIMHAPUIESCKON CTEHKH.

[ToHsATHE HECTAIMOHAPHOTO TEIUIOBOTO PEXKUMA.

Yro Ha3bpIBaeTCs KOAPPHUIMEHTOM TEMIIEPATYPOITPOBOTHOCTH, €T0 Pa3MEPHOCTH,
o0o3HaueHHe, GU3MYECKUN CMBICT?



14.
15.
16.
17.
18.
19.

Pa3nen

ONOUIAWN

9.

10.
11.
12.

13.
14.
15.
16.

17.
18.

19.

20.

[TonsiTue 6€3pazMepHOil TEMITEpaTypPhI.

Yucno buo, ero pusmdeckuii cMbIC.

®opmyina u puzndecKuii cMbICH yncia Dypee.

ITokazate pacrpeneneHe TEMIEPATYPbl BHYTPU TEPMUUECKHA TOHKOIO TEJA.
[IpuHu pacyera HarpeBaHUs WIHA OXJIAXKIEHUS TNl KOHEYHBIX Pa3MEPOB.
Kakue TerooOMeHHbIe anmnaparsl paboTaroT IPH HECTALMOHAPHOM TEIJIOBOM
pexume?

1: tema 1.4.

B kakux cpenax BO3MOKHA KOHBEKIIUA?

Kaxue BUIbI KOHBEKTHBHOT'O TEINIO0OOMEHA BaM U3BECTHBI?

Kakwue Ternogpusndeckre CBOWCTBA KHUJIKOCTEH BaM W3BECTHBI?

Uto noHUMaeTCs oA BA3KOCTBIO XKUIKOCTH, KAKHME BUbI BA3KOCTH BAM U3BECTHBI?

@DaKTOpBbI, BAUSIONINE HA KOHBEKTUBHBIN TEIIOOOMEH.

PesxuMBbl IBUKEHUS KUIKOCTH.

Kax npoucxonuT nepeHoc TEIIoThl B IAMUHAPHOM U TypOyJIEHTHOM IOTOKax?
Cdopmynupyiite 0OCHOBHOI 3aKOH KOHBEKTUBHOI'O TEIUIOOOMEHA (TEIIO0TAAYN

KOHBEKIIHEH).

UYro xapakrepusyet uncio HyccenbTa, ero puzndeckuii cMpICII.

[TonsATHE NTMHAMUYECKOTO TOTPAHUYHOTO CJIOS.

IToHsATHE TEMIOBOrO MOIPAHUYHOIO CIIOS.

Or 4yero 3aBUCUT COOTHOIIEHHE TOJIIMH JAUHAMUYECKOTO U TEIIOBOrO

MIOTPaHUYHBIX CIIOEB?

OO6muit Bu ypaBHEHHsI TOA00MS, UCIIOJIb3YEMOTO JIJIsl pacyeTa TeIUI00TIauH MPU

BBIHYKJICHHOU KOHBEKIUU

Kputnueckoe 3nauenune yncia PeitHOIbCa TpU TEYSHUH KUKOCTEH B TpyOax.

dusnueckas mpupoja npoiecca TeIooTAaud MPH CBOOOTHON KOHBEKIIHH.

@akTophl, BIMSIONIME HA HWHTEHCUBHOCTh TEIUIOOTJAUYd NpU  CBOOOJHOM

KOHBEKIIMH.

UYucno I'pacroda, ero pu3nyeckuii CMBICII.

BnusiHue Ha MHTEHCHBHOCTH TEIUIOOOMEHA pAaCIOJIOKEHHS IOBEPXHOCTH B

MIPOCTPAHCTBE.

[TpunIMn pacyera mepeHoca TEIUIOTH Yepe3 Y3KHE e C YYeTOM CBOOOIHON

KOHBEKIIMH.

@dusnueckas CyLIHOCTb IIPOLECCA TEIUIOBOTO U3TyYEHHUS.

Pasznen 2: tema 2.1.

gL E

Omnpenenenue nporecca ropeHusl.

Koaddurment nzopiTka Bo3yXa U €ro GU3NIECKUN CMBIC]T.
Tenorenepalius 3a C4eT BHITOpaHUs TpuMecei (pUBEAUTE IPUMED).
TemmnepaTypa BOCIZIAMEHEHHS TOTLTUBA: TIOHATHE U (PU3UYECKHIA CMBICI.
Temriepatypa ropeHust: MOHATHE U PUIUICCKUN CMBICTT

Paznen 2: tema 2.2.

agkrownE

B 1eMm oTiHume mosHOro TOpEeH st OT HEMOIHOTO?

YeM 0macHO HEMOJIHOE TOPEHHUS TSl SKOJIOTHH?

Crioco0b1 60pBOBI ¢ HETTOTHBIM TOPEHUEM.

YcTpoiicTBO M TPUHLUI PpabOThI FOPENOK 3KEKIIMOHHOTO TUIIA.
VYeTpoicTBO M IPUHITUI pabOTHI TOTIOK JIJISl CJIOEBOTO CKUTAHUS TOTUIMBA.



6. OCHOBBI TEMJIOTEHEPALMU 3a CYET AJIEKTPUUYECKON HSHEpruM (MHAYKLHOHHBIN
HarpeB, JUAJIEKTPUUECKUH, 3JIEKTPOHHO-TYYEBOM).

6.2 npumepnsbie Tembl /13
N3 Nel

I[aHBI OJHO H I[ByCHOfIH&?I KHPIIMYHBIC CTCHKH. OHpe)IeJ'II/ITI) INIOTHOCTh TCIIJIOBOI'O
IMOTOKa TCIUIOIPOBOAHOCTLIO, KOHBGKLII/IGI\/'I, HU3JTY4YCHUCM JJIs1 UCXOAHBIX JAHHBIX:

é5%

65
——— Pl =

|

OpnHocIolHas CTEHKA JIByXcIloliHasl CTEHKa Temneparypa
1 2 3 4 5 6 7 8 9 BO3/yXa B
e oc oc o°C o°C oC o°C oc OC | mabopatopuu
224 214 192 202 177 155 147 125 95 25
N3 Ne2

Tpy6onpoBox di/d2=14/16 u3 cramu ¢ xo3pdunuerTom temtonpoBogHoctu 46 Br/m-K
TEIUION30JIMPOBAH CTEKJIOBAaTOM ¢ Ko3dduimentom temnonpoBoanocta 0,055 Br/m K. BuyTtpu
npoTekaet Boja ¢ Temmnepatypoii 100 °C u napnenuem 4 krc/cm?. Kodpduiuent Tennooraaun ot
BOJIBI K BHyTpeHHei moBepxHocTH TpyOsr 2000 Br/M?-K. Temmeparypa okpyxkaroeii cpesl 20
°C. Kakoii 1omkHa ObITh TOJNIIUHA TETUIOBON H30JISIMH, YTOOBI TETJIOBBIE MOTEPH CHU3WIINCH B 2

pa3a Mnpu HEH3MEHHOM KO3((HIMEHTe TEIIOOTAaud C MOBEPXHOCTH TPYObl W HM30JAIUH 15
Br/m2-K?

N3 Ne3
Omnpenenutp uncino PeiiHonbaca Re mpu oOTekaHWW IMIacTUHBI JIMHOW 1=5 M cyxum
Bo3ayxoMm Tmipu Ttemmeparype t=30 °C co ckopocThio wW=2 wM/c, ecnu Kod)PHUIHECHT
KMHEMaTH4YeCcKO# BSI3KOCTH paBeH v=16-10-6 m%/c.

W13 Ne4
3ajaH cocTaB KaME@HHOIO YIUIsl Ha roprodyr maccy tominusa, %: Cr, Or, Hr, Sr, Nr,
30JIbHOCTH TPHUBEIEHA HA CYyXyH Maccy Ac, BIAXHOCTh Ha pabouyio maccy WiP. Ompenenuts
COCTaB TOILIMBA Ha pab0Yyr0 MacCy TOIUIMBA IpH BitaxHOCTH W £, U IIOJICYIIEHHOTO TOILIMBA [TPH
Braxkaoct W2P,

CocraB kameHHOTO yTJIs1, %
Neo Cr Hr Nr Or Sr Ac WP W,°
1 76,0 55 1,6 11,7 5,2 17,5 13,0 50
N3 No5

Omnpenenutb K03 PUIMEHT HU30BITKA BO3AyXa 0, eciu u3BecTHO conepxkanue CO2,% B
CYXUX MPOIYyKTaX CTOPAHWSI, IIPH ITOJTHOM CKHTAHUH MPUPOIHOTO Ta3a.

‘BapHaHT‘1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘




CO2,% | 114 | 112 | 110 | 108 | 106 | 104 | 102 | 100 | 98 | 96 |

6.3. OueHouHbIe cpencTBa Ul TEKYLIEro KOHTPOJS yCIIEBaEMOCTH, MPOMEKYTOUHOM
aTTeCTallMU 110 UTOTaM OCBOEHUS AUCLUIUINHBIL:

. OcHOBHBIE 3aKOHOMEPHOCTU MEXAHUKHU IIEUHBIX T'a30B.
. CBOOO/IHBIE M YACTUYHO OTPaHUYCHHBIE CTPYHHbIE TEUCHHUSI.
. OrpannyeHHble CTpyHHbIe TedeHUsI. THXKEKTOp U 2KEKTOp.
. IloTepu sHEepruu npu ABUKEHUU Ta30B.
. Bunel nepenoca rennotel. OCHOBHBIE IOHATHUS U ONPEETICHHSL.
. MuddepennmanbHoe ypaBHEHUE TEIIONPOBOAHOCTHU. [ paHHUHBIE YCIIOBHSI.
. KoaddunuenT termnonpoBogHOCTH cTajeil u (akTopbl, BIUSIOLIME HA HETO.
. CranimoHapHas ¥ HecTallMOHapHasi TEIIONPOBOJHOCTh
. KonBekTHBHBIH TEMI000MEH IPU CBOOOAHOM U BBIHYKICHHOM JIBU’KEHUU Ia30B.
10. KpurepuanbHble ypaBHEHUsI KOHBEKTUBHOTO TEIIOOOMEHA.
11. TermooOMeH u3my4eHrueM. Bubl Ty4HCTHIX TOTOKOB.
12. OcobeHHOCTH U3ITyUeHUS Ta30B.
13. TemnooOMeH H3IyYEeHMEM MEXIy TellaMH, IPOMU3BOJIBHO PACIOJIOKEHHBIMU B
IPOCTPAHCTBE.
14. YrnoBsie KO3 HUIUEHTH! U3ITYUECHUS.
15. TennooOMeH U3Ty4YeHUEM NPU HATWYMU SKPAHOB MEXK]Ty IOBEPXHOCTSAMH.
17.  OcHoBbl Teopuu 1OAOOMS U  MOJCIMPOBAHUS  TEIUIOTEXHUYECKUX U
TEIUIOIHEPreTUYECKUX MPOLIECCOB U 000PYJOBAHUS.
18. OcHOBBI pacueTa HarpeBa «TOHKHX» M «MaCCHBHBIX)» 3aTOTOBOK.

O©CoOoO~NOoO Ol WN -



7 OueHouHbIE CPECTBA [ IPOBEACHUS IPOMEKYTOUHOM aTTeCTallu

a) [lnmanupyemsbie pe3yiabTaThl 00yUYEeHHUs H OLIEHOYHBIE CPEICTBA ISl TPOBEACHUS IPOMEKYTOYHOM aTTeCTALIUH:

[Ipunoxxenue 2

CTpyKTypHBIH 2JIEMEHT
KOMIIETEHIIUH

[Tnanupyemplie pe3ynbTaThl 00ydeHUs

OueHouHbIE CpeCcTBA

[1K-4 - CnocobeH OpHeHTUPOBATHCS B OCHOBHBIX MpoOiemMax TeXHOC(HEpHOH Oe30MacHOCTH; MPUHUMATh Y4acTHE B HAay4YHO-UCCIIEIOBATEIbCKUX
pazpaboTkax Mo NpodHI0 MOATOTOBKH: CHCTEMATH3WPOBATh HHGOPMAIMIO IO TEME HCCIEAOBaHHM, NMPUHUMATH yYacTHE B OSKCICPUMEHTAX,
o0pabaTbiBaTh MOJNYYEHHBIE JaHHBIC, PElIaTh 3aJayl NPO(ECCHOHATBHONW NEATEIHbHOCTH B COCTAaBE HAyYHO-UCCIIEIOBATEIHCKOTO KOJIICKTHBA,
HCIIOJIH30BaTh 3aKOHBI M METOJbl MAaTEMAaTHUKH, €CTECTBCHHBIX, TYMAaHUTAPHBIX U YKOHOMHYECKHUX HAyK IMPH pelieHUuU MpodhecCHOHATBHBIX 3a]a4;
MPUMEHSTh Ha IPAKTHKE HABBIKH MMPOBEICHUS U ONMCAHUS UCCIIEIOBAHMIA, B TOM YHCIIE IKCIEPUMEHTATbHBIX

[1K-4.1 B cocrase | [lepedenp TeopeTHYECKUX BOIIPOCOB K 3a4eTy:
Hay4HO-HCCIIEN0BATENBCKOTO 1. OcHoBHbIE 00BEKTHI TEIUIOTEXHOJIOTHI TPOMBIIIIIEHHBIX TPOU3BOJICTB.
KOJIJICKTHBA NpUHUMAaeT ydactue B |2. OnpezneneHue OOBEKTOB TEIIOTEXHOJIOTHH, B KOTOPBIX MPEUMYIIECTBEHHO
pa3paboTke U | IPUMEHSIOTCS 3aKOHBI THIPOTa30JHHAMHUKH.
HKOJIOr0-3KOHOMUYECKOM 3. Omnpenenenne OOBEKTOB TEIIOTEXHOJIOTUH, B KOTOPBIX IMPEUMYILECTBEHHO
O00OCHOBaHMM  TUTAHOB  BHEIPEHUS | IPUMEHSFOTCS 3aKOHBI a3POTMTHAMUKH.
HOBOHM NPUPOAOOXpaHHOU TeXHUKU U |4. OnpeneneHue OOBEKTOB TEIIOTEXHOJIOTUH, B KOTOPBIX MPEUMYIIECTBEHHO
TEXHOJIOTHA, SKOHOMHUYECKOM | MPUMEHSAIOTCS 3aKOH Dyphe.
PETYJIMpPOBAaHUM  NPHUPOAOCOXpaHHOM |5. OmpeneneHre OOBEKTOB TEIUIOTEXHOJIIOTUH, B KOTOPBIX MPEUMYIIECTBEHHO
TEeSITeTbHOCTH OPTaHU3AIIH npuMeHstoTcs 3akoH HproroHa-Pruxmana.
6. OmpeneneHne OOBEKTOB TEIUIOTEXHOJOTHH, B KOTOPHIX MHPEUMYIIECTBEHHO
npuMeHstoTcs 3akoH Ctedana-bonpimana.
7. Ompenenenne OOBEKTOB TEIUIOTEXHOJOTHH, B KOTOPHIX HPEUMYIIECTBEHHO
MIPUMEHSIOTCS 3aKOH TudPy3un.
8. Ompenenenne OOBEKTOB TEIJIOTEXHOJOTHI, B KOTOPBIX IMPEUMYIIECTBEHHO
NPUMEHSIOTCS. 3aKOHBl TEPMOXMMMH (B 4YacTH CropaHMs HHEPreTHYeCcKOro
TOTLINBA).
[1K-4.2 B coctase | [IpumepHOE npakTUUecKoe 3aaHne JJIsl 3a4eTa:

HAaYy4YHO-UCCIICAOBATCIILCKOI'O
KOJUICKTHBA IPUHUMACT YYaCTUC B

3aganusd Ui HamucaHus pedepaTos:
1. OGBEKTHI TEIIOTEXHOIOTUI POMBIIIUIEHHBIX TPOU3BOICTB.




CTpyKTYpHBIN 2JIEMEHT

[InanupyemMsle pe3yabTaThl 00yUEHHUS O1eHOYHBIE CPEJICTBA
KOMIICTCHIIM Py pesy y H et

pa3paboTke MEpONPUITHIA 1o | 2. OOBEKTHl TEIUIOTEXHOJOTHH, B KOTOPHIX MPEUMYIIECTBEHHO MPUMEHSIOTCS
CHIKEHHUIO TOXAPHBIX M JIPYTUX | 3aKOHBI THIPOTa30IMHAMUKH.

PHUCKOB Upe3BbIYAHHBIX CUTyaIUN 3. OOBEKTHI TETUIOTEXHOJIOTHH, B KOTOPBIX MPEHMYIIECCTBEHHO MPUMEHSIOTCS
3aKOHBI a9POIMHAMHUKHU.

4. OOBEKTHI TETUIOTEXHOJIOTUH, B KOTOPBIX MPEUMYIIIECTBEHHO MPUMEHSIOTCS
3akoH Dypre.

5. OOBEKTHI TEIUIOTEXHOJOTUH, B KOTOPHIX MPEUMYIIECTBEHHO MPUMEHSIOTCS
3aKkoH HproTona-Puxmana.

6. OOBEKTHI TEIUIOTEXHOJOTUH, B KOTOPHIX NMPEUMYIIECTBEHHO MPUMEHSIOTCS
3akoH Credana-bonbnmana.

7. OOBEKTHl TEIUIOTEXHOJOTUH, B KOTOPHIX MPEUMYIIECTBEHHO MPUMEHSIOTCS
3aKoH nu(dy3un.

8. OOBEKTHI TEIUIOTEXHOJOTHH, B KOTOPHIX NMPEUMYIIECTBEHHO MPUMEHSIOTCS
3aKOHBI TEPMOXUMHH (B YACTH CTOPAHUs YHEPTETUUYECKOTO TOIUINBA).

[1K-4.3 B cocraBe | [Ipumep 3amanus Ha penieHne 3a71a49 U3 IpodheCCUOHATBLHONW 001aCTH:
HAYYHO-HMCCIIeI0BATEIbCKOTO C ucnonp3oBaHUEM OMOTMOTEYHBIX PECYPCOB MPOBECTH MOUCK MH(POPMAIUH 10
KOJUIEKTHBAa NPUHHUMAET ydacTHe B |TeMe, 3aJaHHOM MPEenoiaBaTeIeM.

OLIEHKE pE3yIbTaTUBHOCTU u | [Ipumeps! Tem:

3P PEKTUBHOCTH cucremsl | 1. CriocoObl CHIKEHHS BHIOPOCOB OKCHIA YTIIEPO/Ia 32 CUET OPTraHU3alUuH MTOJTHOTO
yIpaBIIEHUsI OXPaHOH Tpyaa TOPEHUS: TIEPCIIEKTUBHI U MTPOOIEMbI

2. CHmKeHHe BBIOPOCOB JHOKCHIA YTIIEpoJa Ha OCHOBE MPOM3BOACTBA CYyXOTO
Jba.

3. TemnoBoe BO3/IEHCTBHE TETIIOTEXHOJIOTHUECKUX arperaToB Ha IMepCcoHall, My TH
pelIeHus, TPy AHOCTH.

[1K-3 - CnocobeH ompenensaTh HOPMaTUBHBIE YPOBHU JOMYCTHUMBIX HETATUBHBIX BO3ICHCTBHI Ha YellOBEKAa U OKPYXAIOIIYIO Cpeay; MPOBOAUTH
U3MEPEHUs ypOBHEW ONTacHOCTEH B cpenie 00uTaHus, 00padaThIBaTh MOTYUYSHHBIE PE3YJIbTaThl, COCTABIISATH IPOTHO3BI BO3MOXKHOTO PAa3BUTHUS CUTYAIIIH;
AQHAJM3UPOBATh MEXAHU3MbI BO3JCHCTBUS OMACHOCTEW HAa YEJIOBEKA, ONPENENATh XapaKTep B3aWMOJICHCTBUS OpraHM3Ma YeJlIOBEKa C ONAacCHOCTIMU
Cpelbl OOMTaHUs C YIETOM Crelu(pUKN MeXaHHu3Ma TOKCHYECKOTO ICHCTBHSI BPEIHBIX BEUIECTB, SHEPTETHYECKOTO BO3ICHCTBHS U KOMOMHUPOBAHHOTO
JENCTBUS BpEIHBIX (PAKTOPOB; OMPENENISITh OMACHbBIE, YPE3BBIUANHO OMACHBIE 30HBI, 30HBI IPUEMIIEMOTO PHCKA

[1K-3.1 | OcymecTBisieT MOHUTOPHHT | [IepedeHb TEOPETUUECKUX BOIPOCOB K 3aYETY:




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemble pe3ynbTaThl 00ydeHUs

O1eHOYHBIE cpeacrTBa

KOMIIETEHIIUH
(YHKIMOHUPOBAHUS cucreM | 1. TepmomHaMHKa U MEXaHUKA TA30B.
o0ecrieyeHHss U YNpaBJIEHUs] OXPaHOH | 2. DHTAJIBIIUSA, TEIIOTA.
OKpY’Kalolle cpeapl, OXpaHou TpyAa,|3. OCHOBHBIC ypaBHEHHUS TCUCHHS Ta3a.
0e30IaCHOCTbIO B upe3BblYaiiHbIX | 4. OCHOBHBIE CBEIEHUS U3 MEXaHUKHU Ia30B.
CHUTYaIUsIX 5. PexxuMbl IBUKEHHS JKUIKOCTH.
6. McreueHue raza uepes OTBEPCTHSL.
7. Ypasaenue bepnymiu. CTpyiiHOE IBUKEHUE rasa.
8. Temno- n MacconepeHoc.
9. SIBneHus, 3aKOHBI M ypaBHEHHs IIEpEHOCA BEIIECTBA, TeIla M HMITYJIbCa:
TEIIONPOBOAHOCTb, KOHBEKIIMS, U3IIydYeHue, TudpQysus.
[1K-3.2 [IpoBoauT TUTAHUPOBAHUE u | [IpumepHOE pakTUYECKOE 3aJaHue JJIs 3a4eTa:
JIOKyMEHTaJIbHOE comnpoBokaeHue | 1. B kakux eguHunax u3mepsercst KOJIUYeCTBO TEIIOThI?
NEATENLHOCTA 1O coOmroneHuo min| 1. °C;
IOCTHKEHUTO TpeboBaHuii | 2. KI/M;
HOPMATUBHBIX aKTOB B cdepe OXpaHsbl| 3. JIx;
OKpY’Karollel cpenbl, OXpaHbl TpyAa,|4. H/m
0e30macHOCTH B Ype3BBIYAHHBIX | 2. TemIonpoBoIHOCTh KAKMX MaTEPHUAIOB HAUOOIIbIIIAs ?
CUTYyaLUsIX 1. Merannos;
2. l"a30B;
3. TBepAbIX TEJN - TUIITEKTPUKOB,;
4, Knnxocreii.
3. OT KakuX napaMeTpoB 3aBUCUT KO (UIIUEHT TETUIONPOBOIHOCTH?
1. OT B2 IBWKEHUS JKUIKOCTH;
2. Ot Temnepatypbl ¥ GU3NIECKUX CBOICTB BEILIECTB;
3. OT Macchl ¥ TUIOMIAIN TOBEPXHOCTH TEJa;
4. Ot KonMYecTBa MOBEIEHHON TEIUIOTHI.

4

. Kakoe u3 YPAaBHCHHUC INIOTHOCTH TCIIJIOBOT'O ITIOTOKA COOTBETCTBYET IICPEHOCY

TCIIOTHI TCIUIOIMPOBOIHOCTBIO UCPE3 OHHOCHOﬁHyIO IIJIOCKYIO CTCHKY!

1.

o) -
q=z‘z -t




CTpyKTYpHBIN 2JIEMEHT
KOMITETEHIIUN

[Tnanupyemble pe3ynbTaThl 00ydeHUs

O1eHOYHBIE cpeacrTBa

2. q = —Agradt;

3. q=a€ -t :;
A -

4. q = E ‘2 _tl =

5. T1o KakoMy M3 YpaBHEHHMH PACCYUTHIBAETCS TEILIONEPEIAYa YEPE3 CTEHKY?
1 q= ;i’(tcl _tcz)

S
2 q= cl _tc(n+1)
=1 Ai
t.?/cl _t.7/C2
S A=—7 5 1
+ — +

[#4) A (4]

6. Yka3zarp, KakOMy HWHTEpBally 3HaueHU Kod(duuueHTa A COOTBETCTBYET
TEIJIONPOBOJHOCTD CTAJICH.

1. 20-50Bt/(m°C)

2. 0,07-4B1/(m°C)

3. 0,007 -0,07 Br/(m °C)

7. B xakux enuHunax uaMepsercs ko3GPUIMEeHT TerI0npOBOIHOCTH?

1. Bm.
M2
Bm
2. :
M22pao
Bm
3. ,
M. 2pao

4. Bm .
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8. Koappunment temonepenaun xapakrepusyeT HHTEHCUBHOCTD Mepeaun
TEIJIOTHI:
1. OT oxHO¥ Cpelibl K IpyToii;
2. BHyTpH TBEpIbIX CTCHOK;
3. OT 0J1HO¥M Cpelibl K IPYTOM uepe3 pa3ieuTeIbHY0 CTCHKY;
4, OT KUJKOCTEHN K TBEPIbIM CTCHKaM.
9. Uncno @ypbe omnpenenser:
PexxuM 1BUKEHUS XKUIKOCTH;
TepMHUUYECKYO0 MACCUBHOCTb TEIL;
be3pa3zmepHoe BpeMs HarpeBa;
duznyecKkue napameTpbl BEIECTBA.

NS

I1K-3.3

CriocobeH  OCyILIECTBIIATh KOHTPOJIb
COZIEP)KaHMS B HMCHPABHOM COCTOSHHU
CHCTEM " CpeZICTB 3aIIATHI
OKpy»Xaromel cpenpl, paboYnx MecT,
CUCTEM U CpEACTB 3allUThl MpHU
Ype3BBIYaHBIX cHTyarusx. CriocoOeH
OCYHCCTBJIATL KOHTPOJIb BBINIOJIHCHUSA
3aIUIAHUPOBAHHBIX MEPONPHITUI 11O
OXpaHe OKpY’KalolleH cpensl, OXpaHe
Tpyna, obecneuyeHnio O€30MacHOCTH B
Ype3BbIYANHBIX CUTYAIUsIX HA OOBEKTE

[Tpumep 3agaHus HA peUICHUE 3a/1a4 U3 TPOPEeCCUOHATBHOM 001aCTH:

3agaya 1. Ilmockas mnedHass CTEHKa COCTOMT M3 CJIOSI OTHEYHNOPHOI'O
MaTepuaga TOJMIIMHOW Si, M M TEIJIOU3O0JALUOHHOTO CIOS TONIUHON S2, M.
KoahuimeHTs! TemIonpoBOIHOCTH CIIOeB paBHbI: iepsoro 4 , Bt/(m K), BToporo
A, » Br/(m K). Temneparypa ra3oB OMBIBAIOIINX BHYTPEHHIOI ITOBEPXHOCTb
creHku tr, C; k03()(PUIMEHT TeII00TAaYN K BHYTpeHHe! creHke ¢, BT/(M-K); ot
HAapYXHOH CTEHKHM K BO3AYXYy ¢, BT/(M'K). IInomans cren f, m. Temmepatypa
BO3/[yXa, OMBIBAIOIIETO HAPYKHIOIO MOBEPXHOCTh CTEHKHU ts, °C.

Heo6xonumo onpenenurs:

a) ofIiee TEIUIOBOE CONPOTHUBIEHHE OT ra3oB M BO3Ayxy - R, OOmwuit
ko3 dunmeHT Tertonepenadn K, mIOTHOCTh TETIOBOTO MOTOKA U KOJIUYECTBO
TEIOThI Q, TepsieMOoe CTEHKOM MpU TpeX BapHaHTaX yKa3aHHBIX B Ta0iuIe 2;

0) HaliTH TeMIepaTyphl B CThIKE citoeB t1, 12 ,t3 mis Tex ke BapuaHTOB;

B) IOCTPOUTH JJISl TPETHET0 BapHaHTa rpaduKu pacrpeieeHus TeMIepaTypbl
B KoopaumHaTtax t-S u t-R; cpaBHUTH ¢ Temmeparypamu, IOJy4YEHHBIMH
AHATUTHYECKUM ITyTeM (110 popmyIam);

I') ONPENENNUTh CHIKEHHE NTOTEPh TEIlIa BO BTOPOM U TPEThEM BapHaHTaX I10
CpaBHEHHMIO C TIepBBIM (B TiporeHTax). [lorepu mnpu miepBOM BapHaHTe




CTpyKTYpHBIN 2JIEMEHT
KOMITETEHIIUN

[Tnanupyemble pe3ynbTaThl 00ydeHUs
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npunumarores 3a 100%;

1) pe3ybTaThl pacuyeToB MpeAcTaBuTh B Buae Tabmuisl ([Ipunoxenue A) u
CIeNaTh BBIBOABI O POJH TEIJIOBOW M3OJIALUU JJIsI CHUKCHHS MTOTEPh TETlIa Yepe3
KJIaaKy. Bapuantsel 3agaumn gansl B [Ipunoxxenuu b.

ITpunoxxenne A

BapI/IaTI/IBHOCTB 3aJa4un

Temnepartypa, °C

R K q Q t t t ts t

be3 TennoBoii n3omAIMU

TCIIJIOBBIC ITOKA3aTCIIN

1 TEMIIEPATyPbI IOJyYEHHBIE

AHAJIUTHYCCKU

rpadudecku

C Teru10BOM M30IALMEN

TCIIJIOBBIC ITOKA3aTCIIN

2 TEMIIEPATyPbI IIOJyUYEHHBIE

AHAJIUTHYCCKU

rpaguyecku

C yABOEHHOM TEIJIOBOM U30JISIIIMEH

TCIIJIOBLBIC ITOKA3aTCIN

3 TeMIepaTypbl OTyYESHHbIE

AHAJINTUYCCKU

rpaduyecku

CHmxeHune MMOTEPHb TCIIOTHI ITIO CPABHCHUTO!

C IICPBBIM BaApUAHTOM

CO BTOPBIM BApHaHTOM

C TPCTbHUM BapHUAHTOM




IIpunoxxenue b

Ne

Jlannbie muis 3agaun Nel

BapUaHTa SNi S; BT}MK BT)/\;/IK Eré :BC a1, Br/m?K a2, Br/m?K f
1 0,23 0,115 1,0 0,1 1000 15 100 20 15
2 0,23 0,23 1,2 0,1 900 10 120 20 12
3 0.46 0,065 0,9 0,3 1200 20 80 19 18
4 0,46 0,115 1,3 0,2 1350 5 150 18 15
5 0,345 0,23 1,2 04 850 10 120 20 11
6 0,23 0,115 11 0,3 850 8 110 21 10
7 0,345 0,065 14 0,2 900 20 130 17 14
8 0,46 0,10 1,6 0,1 1200 30 100 15 17
9 0,23 0,130 11 0,15 900 10 120 15 13

10 0,46 0,23 1,0 0,3 1300 15 140 16 12
11 0,46 0,13 0,9 0,35 1200 10 130 17 15
12 0,46 0,10 1,0 0,25 1250 5 115 20 18
13 0,23 0,23 11 0,3 800 15 100 19 10
14 0,23 0,115 0,9 0,3 800 20 110 15 12
15 0,345 0,10 1,2 0,1 1000 30 115 15 14
16 0,345 0,23 1,0 0,2 1100 10 110 18 10
17 0,345 0,115 1,3 0,2 1000 10 125 20 11
18 0,46 0,23 11 0,1 800 5 100 20 18
19 0,46 0,115 1,3 0,2 1000 20 15 17 20
00 0,23 0,23 11 0,1 800 5 100 20 18

BHEJ[PEHUIO PE3YJIbTaTOB 00pa30BaTEIbHON AEATEIbHOCTH:
Ha oneHky «3adureHo»:

6) [Topsiaok mpoBeieHus: MPOMEKYTOYHON aTTeCTalliu, TOKAa3aTeNu U KPUTEPUU OLIEHUBAHMSL.

I[J'IH MMOJYYCHHUA 3a4€Ta 110 JUCHUIIIIMHE <<Tenn0(1)1/131/11<a» CTYACHT HOOJDKCH IIOKa3aThb CICAYIOINMUC KOMIICTCHIHWH I10 HCIIOJb30BAHUIO H

00y4JaroImuics TOJHKEeH MOKa3aTh ypOBEHb 3HAHUI HE TOJIBKO HA YPOBHE BOCIPOU3BEACHUS U O0BICHEHHS WH(POPMAIINY, HO i HHTEIUICKTYJIbHBIE




HaBBIKH PCHICHUS HpO6J’ICM " 3a1a4, HaXO0XICHHA YHUKAJIbHBIX OTBETOB K Hp06JICMaM, OLICHKHU U BBIHCCCHUA KPUTHUYCCKUX Cy}K)IeHI/If/'I;

L4 o6yqa}0m1/117lcs{ AOJIKCH MMPEAOCTAaBUTD BBIIIOJIHCHHOC 3aJaHHUE, B KOTOPOM ObLIH OBI OTpa’XCHbI HpO6J’I€MI)I, KacCcaromuecs BCEX aCIICKTOB I/I3y‘-Ia€MOI\/’I
JUCHUIITINHBI.

Ha OLICHKY «HEC 3a4YTCHO»:
L4 O6y‘IaIOH_[I/II71CH HE BJIaJ€CT TCpMI/IHOHOFI/Ieﬁ I/I3y‘la€MOI71 JUCLMITIIMHBI,

L o6yqa}om1/1171051 HC MOXKCT IMOKa3aThb 3HAHUSA Ha YPOBHC BOCIIPOU3BCACHUSA U 0OBSICHEHHS I/IH(I)OpMaI_[I/II/I H3y‘laeM0ﬁ JAUCHUIIIINHBI,
L4 O6y‘IElIOH.[HI>iCH HE MOXCT IMOKAa3aTh MHTCIVICKTYaJIbHbIC HABBIKKW PCIICHUSA ITPOCTHIX 3a4a4.



