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noarotoBku 20.03.01 Texnochepnas Oe3omacHocTs (mpuka3 MwunoOpHayku Poccum ot
25.05.2020 r. Ne 680)

PabGouass mporpamMmma paccMOTpeHa ©  OJ0OpeHa Ha 3acedaHuu  Kadeapbl
TeroTeXHNIECKUX U SHEPTETHUCCKUX CHCTEM
11.02.2021, nmpotoxomn Ne 6
3aB. xadenpoit E.I'. Hemmopenko

PaGouas mporpamma ogobpena metoauueckoi komuccueid MOuAC
03.03.2021 r. mpotokoia Ne 5
IIpencenarens B.P. Xpamuiun

CormacoBaHo:
3aB. kadeapoii [IpoMbITIEHHON 3KOJIOTHH U 0€301TaCHOCTH JKU3HEACATEIIHHOCTH

A TO. [lepsaTunckuit

PaGoyvas mporpamMma cocraBiieHa:

CcT. mpenoaaBarens kapeapsl TudC, M.C. CokonoBa
Penensenrt:
3aMm. Ha4yaJIbHUKA oCT ITAO "MMK", KaHJI. TEXH. HayK

B.H. MuxannoBckuii




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o1o0pena s peanuzarnuu B 2023 - 2024
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmu3anuu B 2024 - 2025
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa u omodpena s peanmu3anuu B 2025 - 2026
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Lenbto ocBoenust quctuminHel «Temnopusnka» sBiaseTcs nu3yuyeHue (GyHaaMeHTalIbHbIX
3aKOHOB MEPEHOCA TETUIOTHI, COBPEMEHHOM TEOpUHU TEII000MeHa U TPUMEHEHUE UX B TEILIOBBIX
pacueTax HarpeBa M OXJXKIEHHUS TeN pPa3indHOi (OpMBI ¢ Pa3IUYHBIMU TEILIOPUINYECKUMU
cBoiicTBamu; (OPMUPOBAHUE Y CTYJACHTOB, HA OCHOBE MOJIYYCHHBIX 3HAHUH ¥ YMEHUH, HABBIKOB
UX IPUMEHEHUs B TPO(heCCUOHATILHOM AeATEeIbHOCTH MPH PeIlieHus MPOPecCHOHANBHBIX 3a/1ay.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucnummuaa Ternodusnka BXOAUT B YacTh y4eOHOro miaHa (GopMHupyeMyro
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOUICHHH 00pa30BaTeIbHOM MPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

®duznka

I'mpporasonnHamuka

Marematuka

HNudopmatuka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUSI JUCIUILITNH/TIPAKTHK:

Opranu3zaniys 1 yrpanieHne 6€30MacHOCTHIO KU3HEACITETbHOCTH

DKOJIOTHYECKHUE MPOOIIEMBI TPOMBIIIIICHHBIX 30H

DKOJIOTHUS IPOMBIILIEHHBIX PETHOHOB

beszomnacHOCTh B Upe3BbIUAHBIX CUTYAIIUSIX

[TepepaboTka M yTHIU3AIKS OTXO0B IPOU3BOJICTBA

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbraTe ocBoenus nucuuminHbl (Monyis) «Termodusnkay o0ydaronuics 10KeH
001agaTh CIeAyIOIUMU KOMIETEHIHSMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[1K-3 CnocobeH omnpenensaTs HOpMaTHBHBIE YPOBHH JIOITYCTHUMBIX HETaTHBHBIX BO3JCHCTBUI Ha
YeJIOBEKa M OKPYXKAIOLIYI0 Cpely; MPOBOAUTb HM3MEPEHHUS YPOBHEH OIIACHOCTEHM B CpEne
oOuTtaHusi, oOpalaThIBaTh IOJYYEHHbBIE PE3YyNbTAThl, COCTABJISTH IPOTHO3bI BO3MOXHOTO
pa3BUTHA CUTYallMM; AHAJIM3UPOBATH MEXAHW3Mbl BO3JACUCTBUSA OIIACHOCTEM Ha YEJIOBEKa,
OTPEEIATh XapaKTep B3aUMOACHCTBUS OPraHU3Ma YeJIOBEKa C OMACHOCTSIMU Cpelibl OOUTaHMUS C
y4eTOM CHelM(PUKH MEeXaHU3Ma TOKCHUECKOTO JIeHCTBHS BPEAHBIX BELIECTB, YHEPIeTHUYECKOTO
BO3JICHCTBUS U KOMOWHUPOBAHHOTO [JEHCTBUS BpeAHBIX (DAKTOPOB; OMpPENEIsITh OMAcHBIE,

YPE3BHIYAIHO OMACHBIC 30HBL 30HBI IDUEMIIEMOIO DUCKA
[1K-3.1 OcymiecTBisieT MOHUTOPUHT (PYHKLIIMOHUPOBAHUS CUCTEM OOECIeueHUs U

YOpaBICHUS  OXPAaHOM  OKpYXKarolled  cpeasl, OXpaHOM  TpyAa,
0€30I1aCHOCTBIO B UPE3BbIYAHHBIX CUTYALUIX

[1K-3.2 [IpoBomutr  mmaHupoBaHWE W JIOKYMEHTAJbHOE  COIMPOBOXKICHHE
NEeSTENbHOCTH TIO0  COONIIOIGHWI0 WM JIOCTIDKEHHIO  TpeOOoBaHUMN
HOPMATHUBHBIX aKTOB B c()epe OXpaHbl OKPYXKAIOIICH Cpeibl, OXPaHbI TPY/Ia,
0€30aCHOCTH B UYPE3BLIYANHBIX CUTYAIHIX

[1K-3.3 Crnioco0eH ocyIIecTBIATh KOHTPOJIb COJIEPKaHUsl B UCIIPABHOM COCTOSTHUU
CHCTEM M CPECTB 3aIIUTHl OKpYXKAlOIIeH cpenibl, padbOoYnX MECT, CUCTEM H
CPEICTB 3alIUTHI TP Ype3BbIlUaliHbIX cuTyanuax. CrocoOeH ocylecTBIsITh
KOHTPOJb BBINOJHEHUS 3aIUIAaHUPOBAHHBIX MEPONPUATHH IO OXpaHe
OKpy’Kalollel cpenbl, OXpaHe TpyAa, OOeclnedyeHuro Oe30MacHOCTH B
YpPEe3BbIUANHBIX CUTYALUAX HA OOBEKTE




[1K-4 CrocobeH OpHEHTHpPOBAaTHCS B OCHOBHBIX MpoOiemax TexHoc(epHOH Oe30macHOCTH;
NPUHUMATh y4acTHE B HAyYHO-MCCIEHOBATEIbCKUX pa3pabOTKax MO MPOQMII0 MOITOTOBKH:
CUCTEeMaTU3UpOBaTh HMHGOpPMAIMIO 1O TEME HCCIeAOBaHUN, NPUHUMATh YydacTUE B
IKCIIEPUMEHTaxX, 00pabaThiBaTh TOJTYYCHHBIC IaHHBIC; pEIIaTh 3aJa4u MPodecCHOHATBLHOM
JESITEIbHOCTH B COCTaBE HAyYHO-HCCIIEIOBATENIbCKOTO KOJIJIEKTUBA; HMCIOJIb30BaTh 3aKOHBI U
MCTOAbl MATCMAaTUKU, CCTCCTBCHHBLIX, 'YMAHUTAPHBIX W 3KOHOMHWYCCKUX HAYK IIPU PCHICHUHA
npoecCHOHANBHBIX 33/1a4; IMPUMEHSATh Ha TMPAKTUKE HABBIKM TPOBEICHUS M OMHCAHUS
HCCIICIOBAHUI. B TOM YUCJIE IKCTIEDUMEHTAIBHBIX

[1K-4.1 B cocraBe HayqyHO-HCCIENOBATENBCKOTO KOJUIEKTUBA IPUHUMAET YYacCTHUE B
pa3paboTKe M 3KOJIOr0-d3KOHOMUYECKOM OOOCHOBAHMHM IIJIAHOB BHEIPEHUS
HOBOM IIPUPOJOOXPAaHHOM TEXHUKM M TEXHOJIOTMH, DSKOHOMHUYECKOM
peryaupoBaHuu IPUPOI00XPAHHOMN JEATEIbHOCTH OpraHU3aiu

I1K-4.2 B cocraBe Hay4yHO-HCCIIEI0BATEIBCKOTO KOJUIEKTUBA IPUHUMAET y4acTUE B
pa3paboTKe MEpOINpPUATHI MO CHIKEHUIO MOXApHBIX M JPYIrUX PHUCKOB
Ype3BbIYAHBIX CUTYALUN

[1K-4.3 B cocraBe Hay4HO-HCCIEA0BATEIBCKOTO KOJUIEKTHBA PUHUMAET Y4acTHUE B
OLICHKE pe3yNbTaTUBHOCTU U J(PPEKTUBHOCTH CHUCTEMBI YIPABICHUS
OXpaHOM Tpyaa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 51,95 akan. yacos:
—ayauTopHas — 51 akaJ. 4acos;

— BHeaynutopHas — 0,95 akaj. 4acos;

— caMocTosTenbHast pabora — 56,05 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynuropHas g e
KOHTaKTHas pabora E 5 ®dopma TeKyIero
=
Pasien/ Tema § (B axaz. gacax) gz Buz 5 KOHTPOJISA Koz
S 3 © | caMOCTOSTENBHON | YCTIEBAEMOCTH K
JIUCITUTIIAHBI 3 [~ . | xommerenun
@) g £ paboThI IPOMEKYTOUHON
nab. | mpakrT. | 5 &
Tex. s aTTeCTalluh
3aH. 3aH. | O &
1. Paznen 1. IToustue
TEIIONEpeaaYn
1.1 Tepmomunamuka U
MeXaHuKa ra3oB. CaMoCTOATEIEHOE
OcHOBHbIE CBEJICHUSI. U3ydeHHEe y4eOHOM IK-3.1,
DHTAJBIINS, TEIUIOTA. 3 6 10 JUTEPaTYpBHI. KoHcnekr nexkiuii T1K-3.2,
OcHOBHBIE ypaBHEHHUS Pazpmen 6, m. 6.1. IK-3.3
TeueHus rasa. OCHOBHbIE IIpunoxenue 1.
CBEICHHS U3 MEXaHUKH
1.2 PexuMpl JBIDKEHUSA
xuakoctu. McTeueHnue rasza
gepe3 OTBEPCTHSL.
VYpaBHeHue bepnynnm. CaMocrosTensHoe
CrpyiiHOe OBIIKEHHE Ta3a. H3ydeHue yaeoHon .
pyH A v v Komncrekr nekiuii;
Temo- M MaccomnepeHoc. JUTEpaTyphl; acuer TIK-3.1,
SIBrenns, 3aKOHBI u 4 8/41 10 | moxaroroska MJI3 p TIK-3.2,
TIPaKTUIECKOTO
YpaBHECHUS nepeHoca Nel. Pasnen 6, 1. B TIK-3.3
BEIIIECTBA, Temna 74 6.1. Ilpunoxenne ’
UMITyJIbCa: 1.
TETUIONPOBOTHOCTbD,
KOHBEKIINS, U3Jy4eHUeE,
U dy3us.
6
1.3 TennonpoBOHOCTS.
JuddepenuunansHoe CaMoCTOATEITLHOS
YpaBHEHHE n3ydenue yueOHol | KoncnekT nexuuii; MK-3.1
TEIUIONPOBOAHOCTH. nureparypsl; U/13 pacuer .
4 8/41 10 TIK-3.2,
TenmonpoBoIHOCTD npu No2. Pa3zpmen 6, m.| mpakTUYECKOrO MK-3.3
CTallMOHAPHOM Hu 6.1. Ilpunoxenue 3aJIaHus. '
HECTAIllMOHAPHOM pEXKHUME. 1.
Teronepenaua
1.4 KoHBEKTHUBHBIN TEIIO-
u MacCcONepeHoc npu
CcBOOOTHOM u
BBIHY)KZICHHOM  TCYCHHH. CaMoCTOATENHEHOE
T'mapoaunamuyeckuit " n3ydenne yueonoi | Koncnexr nekmuit; MK-3.1
TEIUIOBOM TIOTPaHUYHBIC nmureparypst; /13 pacder .
M 2 4/41 10 TIK-3.2,
CIIOH. PanmanmonHerin No3. Pazmen 6, 1m.| TpakTUIECKOTO MK-3.3
TEIIO- W MAacCOINEepeHoC. 6.1. [Ipunoxenue 3aJaHusl. '
OCHOBHBIE  TOHATUS | 1.
3aKOHBI. BuWIBl ITyduCTBIX
IMOTOKOB. CH0XKHBIN
TEII000MEH.




Hroro no pazaeny 13 26/121| 40
2. Paznen 2. Teruorenepanus
CamocrosTensHoe
2.1 Temnorenepanus 3a o .
n3ydenue yueOHol | Koncmekr nekuuif;
CUeT CXKHWIMaHusl TOIUIMBA. mreparyper: W13 acuct T1IK-4.1,
OCHOBHEBIE 2 4 10 paType; p 1IK-4.2,
Ned4. Pazmen 6, m. | TpakTUIECKOTO
XapaKTepUCTUKH TOILJIHBA. T1K-4.3
6.1. Ilpunoxenue 3a/1aHusl.
OCHOBBI TEOPHUHU TOPEHHSI. 1
2.2 Pacyerbl TMOJHOTO U CaMocTosTeNnbHOe
HETIOJIHOTO TOpeHus nzyueHue yueOHo# | KoHcnekT neximii;
. TIK-4.1,
TOIUIMBA. Y CTPOWCTBA IS nmutepatypsl; N3 pacuer
2 4/21 | 6,05 [1K-4.2,
CIKUTaHUS TOIUINBA. Ne5. Pazpen 6, 1. | IIpakTH4ECKOro
I1K-4.3
Temmorenepanust 3a cyer 6.1. Ilpunoxenue 3a/1aHusl.
3NEKTPO3HEPTUU. 1.
HWroro no pazneny 4 8/21 16,05
Hroro 3a cemectp 17 34/1411 | 56,05 3a4ET
Hroro no aucnumninuze 17 34/141 | 56,05 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns penieHus: NpegyCMOTPEHHBIX BUAOB y4yeOHOM pa®OThI MpU M3YyYEHUU AMCLUIUINHBI
«Tennodusukay B KauecTBe 00pa30BaTEIBHBIX TEXHOJIOTHI MCIONB3YIOTCS KaK TPaaUIMOHHBIE,
TaK U MOJAYJIbHO-KOMIIETEHTHOCTHbIE TexHoioruu. Ilepegaua HEOOXOIMMBIX TEOPETHUECKUX
3HaHUH W (HOPMHUpPOBAHME TMPEICTABICHUA 1O KypCy HPOHCXOJUT C TNPUMEHEHUEM
MYJIbTUMEAUMHOTO 00OpYyAOBaHMs. JIEKIMOHHBIA MaTepuall 3aKpeIuisercss Ha MNpPaKTUYeCKUX
paboTax, rje NpUMEHSETCS COBMECTHAsl AEATEIbHOCTh CTYAECHTOB B TpYIINE, HAllpaBJICHHAs Ha
peuieHre oOIIeH 3akayd IyTE€M CIOXKEHHUs pPEe3yJlbTaTOB HHAMBUIYAIbHOM pabOThl 4IEHOB
rpynnbl. JJis pa3sBUTHS U COBEPIICHCTBOBAHUS KOMMYHUKATHBHBIX CIIOCOOHOCTEH CTYICHTOB
OpPraHU3yIOTCA IPAKTUYECKHE 3aHATUS B BUJE AUCKYCCHUH, aHajaM3a peallbHbIX MPOOJIEMHBIX
CUTyalluld ¥ MEXAMCUMIUIMHAPHBIX CBSA3CW M3 PAa3NUYHBIX 00JacTell B KOHTEKCTE pPelIaeMoi
3agaun. CaMocTosTenbHas paboTa CTUMYIUPYET CTYIEHTOB K CaMOCTOSITEIbHOM TPOpPabOTKe TEM
B IIDOIIECCE MOATOTOBKHU KOHCIIEKTOB 1 MI13.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00yYaOIIMXCS
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. JIztozep, B.fl. TemnorexHuka u TersoBas paborta meueil [DneKTpoHHBIN pecypc:
yuebHoe nocobue / B.4. J[3t03ep. Cankr-IlerepOypr: Jlans. 2017. 384 c.

Pexxum nocryma: https://e.lanbook.com/reader/book/93750/#1

2. CmupHoB, B. I'. Teruodusuka : yueonoe nmocodue / B. I'. Cmupros, B. B. dpipaun, T.
JI. Kum. — KemepoBo : Ky3I'TY wumenun T.D. I'opbaueBa, 2018. — 171 c. — ISBN
978-5-00137-007-9. Pexum moctyna URL: https://e.lanbook.com/book/115162

0) lonotHuTEIBHAS TUTEPaTypa:

1. Kyaunos, A.A. I'maporazonanHamuka: YueOHoe mocobue [DrexkTpoHHBIH pecypc] /
A.A. Kyaunos. M.: UTHO®PA-M. 2018. 336 c. http://znanium.com/catalog/product/918073

2. Kynunos, A.A. Teromaccoobmen: YueOHoe mocodue [Dnextponnsiii pecype] / ALA.
Kynuuos. M.: HUL] UHO®PA-M. 2015. 375 c. http://znanium.com/catalog/product/463148

3. bproxanos, O.H. Illeuenko, C.H. Termmomaccooomen: Yuebuuk [Tekcr] / O.H.
bproxanos, C.H. [lleBuenko. M.: HUL] Uundpa-M. 2012. 464 c.

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

4. Kynunos, A. A. T'opeHne opranu4eckoro Tomimea: YueoHoe nmocodue / Kyaunos A.A.
- Mocksa :HUILl MHO®PA-M, 2015. - 390 c. (Beiciiee obOpaszoBanue: bakamaBpuar) ISBN
978-5-16-009439-7. - Tekcr : anekrpounsrii. - URL: https://znanium.com/catalog/product/441989

B) MeTonuyeckue ykazaHus:

1. MarseeBa, I. H. DkcmepuMeHTalbHOE HCCIECIOBAHHE MPOIECCOB TEIIOOOMEHA !
yueOHOoe ocooun/ I'. H. Marseesa, FO. U. Taprakosckuid, b. K. CennukuH. - 2-¢ u3J1., HOATOT. 110
ned. u3g. 2008 r. - Marautoropck: MI'TY, 2011. - 1 anektpon. ont. nuck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989. pdf&show dcatalogues/1/11191
53/989.pdf&view=true . - MakpooObeKT. - TeKCT : 3eKTpOHHBIN. - CBEACHUS TOCTYITHBI TAKKE
Ha CD-ROM.
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Jlabopa-topHblii mpakTukyM: yueOHoe mocobue / T. H. [Tunts ; MI'TY. - Marautoropck : MI'TV,
2013. - 1 onpekrpon. onrt. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123
323/1242.pdf&view=true - MakpooObeKT. - TeKCT : 3IeKTPOHHBIN. - CBEICHHS JOCTYITHBI TAKXKe
Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
1o Ne morosopa Cpoxk neiicTBuUS JTULIEH3UU

MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpouHo
Professional

7Zip CBOOOJTHO 0ECCPOYHO
FAR Manager cBOOOJTHO 0eccpouHO
Linux Calculate |cBoGomgHO 0eccpoUyHO
Adobe Reader CBOOOJTHO 0eccpoyHO

IIpodeccuonanbablie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Ha3BaHue kypca Ccblika

DOnekTpoHHass 0a3a NEPUOAUYECKUX W3AAHUN
East View Information Services, OO0 «MBHUC»
HauunonansHas
undopmanronno-ananmuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOI'O ITMTHPOBAHUS
ITouckosas cuctema Axanemus Google (Google
Scholar)
Nudopmanuonnas cuctema - EnnHoe OKHO
JI0CTYTIa K HHGOPMAIIMOHHBIM pecypcam
denepanbHOE TOCYAapCTBEHHOE OIOIKETHOE
yUpeKICHHE «DenepanbHbIi urcruryt|URL: http://www1.fips.ru/
MIPOMBIIITICHHONW COOCTBEHHOCTHY
Poccuiickas T'ocynapcTBeHHass OubOauoTeKa.

https://dlib.eastview.com/

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

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

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

Karanoru

IeKTpOHHEIE pecypent Onbnmotexn MITTY MM.|y . 1y aqt ru:8085/marcweb2/Default.asp
I".'". HocoBa

Me)KI[yHapOI[HaH HAaYKOMCTpHUYICCKAA

pedeparuBHas K MOJHOTEKCTOBas Oa3a maHubix [http://webofscience.com
Hay4yHbIx n3ganui «Web of sciencey
MexnyHaponHas pedepaTuBHas u
MTOJIHOTEKCTOBAsl  ClipaBoYHas 0asza  JaHHBIX
MexayHapoHas 0aza MOJTHOTEKCTOBBIX
KypHaiaoB Springer Journals

MesxmyHapotHast KOJUICKITUS HaYYHBIX
IIPOTOKOJIOB IO PAa3IUYHBIM OTPac/siM 3HAHHMA
MexayHaponHas 0a3a HayYHBIX MaTepUaliOB B
obmacTy GU3WYSCKUX HAyK W WHKHHUPHHTA
MexayHapoiHas 0a3a CripaBOYHBIX M3/IaHUI MO
BCeM oTpacisiM 3HaHui SpringerReference
Mexnaynapoanas pedeparuBHas 0aza TaHHBIX
MO0 YWCTOW W  TPUKIAJHON  MaTeMaTUKe

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org/




Mexnynaponnas pedeparuBHass W TMOJTHOTEKCTOBAs
crpaBouHas 0a3a JaHHBIX HaydHBIX m3maHmii «Springer|https://www.nature.com/siteindex
Nature»

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOXYJIfA)

MarepuanbHO-TEXHUYECKOE 00ecTIiedeHIe AUCIIUIUTMHBI BKITIOYACT:

VueOHble ayUTOPHH JUTS TPOBEICHUS 3aHATHH JICKIIMOHHOTO TUTIA:

- My.]'[BTHMGILPIfIHBIC CpCACTBA XpaHCHUA, [ICPCAAYN U TPCACTABICHUA HH(bOpMaI_II/II/I.

VueOHBIE ayIUTOpUU Ui TPOBEACHHUS NPAKTHYECKUX 3aHSATHH, TPYNIOBBIX U
WHJVBHIyaJIbHBIX KOHCYJIbTAL[UH, TEKYILETO KOHTPOJIS U IIPOMEXKYTOYHOU aTTECTALMMU: - TOCKA,
MedL.

VY4eOHbIe ayJUTOPUH JISI CAMOCTOSITEIbHON PaboThl 00yJarOIUXCS:

- mepcoHaibHble KoMmmbloTepbl ¢ makerom MS Office, Beixomom B HHTepHer u ¢
JIOCTYIIOM B 3JICKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemenne pans XpaHeHHssT W NPOPHIAKTHYECKOTO OOCTY)XKMBaHHS y4eOHOTO
000pyI0OBaHUSA:

- CTeJUIaXKH, CeH(BI JUTI XpaHEHHs Y4eOHOT0 000PYIOBaHUS, MHCTPYMEHTHI [UISl pEMOHTA
71a00paTOpPHOTO 00OPYIOBAHUSI.



ITpunoxxenue 1
6 YueOHO-MeTOoaAMUYeCKOe o0ecnedeHrne CaMOCTOATEIbHOI padoThl CTY/IeHTOB

6.1. Ilepeuenv 6onpocos 0ns mekyue2o KOHMpPOJisi
Pa3znen 1: Tema 1.1.

1. UYro Takoe ypaBHeHUe cocTosiHUA? Hamucate ypaBHEHHE COCTOSIHUS MIECAIBHOTO
rasa.

2. Urto Takoe TepMoguHamMuueckuii mporecc? OObICHUTH TMOHITHS PAaBHOBECHBIN U
HEPABHOBECHBIN IIPOLIECCHI.

3. Uro Takoe MaccoBasi, OObeMHas, MOJbHas TeIoeMKocTh? M3o0apHas u
M30XOpHAsl TETUIOEMKOCTh?

4, [Toyuemy wm3o0apHas TEIIOEMKOCTh OoJjbIe HM30XxOpHOW? Kakas cBS3p MEXIy
HUMHU?

5. [Toyemy TemIOEMKOCTh 3aBUCUT OT mpouecca? Jlaiite 3HaUEHUs TEIIOEMKOCTEH
JUIsL OCHOBHBIX ITPOLIECCOB U3MEHEHMS COCTOSHUS.

6. Hanumnre ananmutuueckue BbIpakeHHs | 3akoHa TEpMOJMHAMHUKU Yepe3
SHTAJIBIIMIO ¥ BHYTPEHHIOIO SHEpPruio, oowsicHUTe MX. OOBICHUTE COAEp)KaHUEe
3aKOHa.

1. Hanumure ananutuueckoe Beipaxenue 1 3akona repmoaunnamuku. Coaepkanue u
ocHOBHBIEe (popmynupoBkH Il 3aKoHa TepPMOIMHAMUKHY.

8. Uro Ttakoe oOpatumble u HeoOpatumbie mporeccel? V3MeHeHHe SHTpPONUU
CUCTeMBl B HEOOpaTUMBIX mpolreccax. V3MeHeHHe SHTPONUU B aauabaTHBIX
nporeccax.

9. Kak mMoxeT U3MEHSThCS SHTPONHMS B U30JIMPOBAHHOM CUCTEME MPU IPOTEKAHUU B

HEel pa3InYHbIX TEPMOJIUHAMUYECKUX IIPOLECCOB?
Pazgen 1: tema 1.2.

Kakue pexumbl TeueHus KUIKOCTH ObIBAIOT?

Uro onpeaensieT uncio nonodus Peiinonbaca?

Urto onpenenst 4uciio moaoous Diinepa?

KaxoB ¢usudeckuii cMbicn ypaBHeHus: bepHymu.

Uro takoe 6apoaudpy3us

KaxoBsl ocobennocTu 6apoandysuu.

B uem ¢uznueckoe otnuumne TerionepeHoca OT TEIIoMacconepeHoca.

NookrwnpE

Pasznen 1: tema 1.3.

1. Crioco0bl mepeHoca TEMI0Thl, UX OCHOBHBIE 3aKOHOMEPHOCTH. KakoB mMexaHu3m
npoliecca TEerI0NPOBOIHOCTH B ra3ax, KUIKOCTAX U TBEpAbIX BellecTBax?

2. [TonsiTre TeMnepaTypHOTo MoJsl.

3. duznyeckas CyIIHOCTh MpoIiecca MepeHoca TeIIOTH TeIUIOMPOBOIHOCTHIO.

4. Cdopmynupyiite OCHOBHOM 3aKOH TETIONPOBOIHOCTH.

5. [ToHsTHE TpagueHTa TEMIIEPATYPHI.

6. Urto Ha3zwiBaeTCs KOAGOUIIHMEHTOM TETIOTPOBOIHOCTH, €T0 Pa3MEPHOCTb,
o0o03HauECHHE.

7. Kak 3aBucuT K03 QUIMEHT TEIIONPOBOAHOCTH OT TEMIIEPATyphl?

8. HA3BIBAETCS CTAllMOHAPHBIM?

9. 3anmcaTh middepeHnratbHOe ypaBHEHHE TETUTOTIPOBOHOCTH ISt
CTAIlHOHAPHOTO PEeKUMA.

10. Koaddumment Tennonepeaaun 115 TIIOCKOM CTEHKH.

11. Koaddumnuent Tennonepenaun 1js MUIMHAPUYESCKON CTEHKH.

12.  TloHsATHE HECTALIMOHAPHOTO TEIUIOBOTO PEKUMA.



13.

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

Paznen

PN WN

9.

10.
11.
12.

13.
14.
15.
16.

17.
18.

19.

20.

UYro HazbIBaeTcs K03 pULmeHToM TeMnepaTyponpoBOIHOCTH, €r0 pa3MEpPHOCTb,
o0o3HaueHue, GU3NIECKUN CMBICII.
[Tonsarue Ge3pa3mMepHON TEMITEPATYPHI.
Yucno buo, ero ¢pusndeckuii CMbICII.
®opmyna u puznueckuit cMmpica yncna Dypee.

[Tokazatp pacnpeneneHue TeMIeparypbl BHyTpH TEPMUUYECKH TOHKOTO Tefa.
[IpuHuMn pacuera HarpeBaHUs WK OXJIAKIEHHS T€J KOHEUHBIX Pa3MEpOB.
Kakue tennoo6menHble anmapaTsl padOTalOT MPU HECTAMOHAPHOM TEILJIOBOM
pexume?

1: tema 1.4.

B kakux cpeaax Bo3M0>kKHa KOHBEKLINA?

Kakue Buibl KOHBEKTUBHOT'O TEMJI000MEHA BaM U3BECTHBI?

Kakwue termnodusndeckne CBONCTBA KUIKOCTEH BaM U3BECTHBI?

UT0 noHUMAETCs MO/ BA3KOCTBIO )KUJIKOCTH, KAKME BUJIbI BI3KOCTH BAM U3BECTHBI?

@DakTOphbl, BAUSIOLINE HA KOHBEKTUBHbBIN TEINIOOOMEH.

PexxuMbl ABUKEHUS KUIKOCTH.

Kak npoucxoaut nepeHoc TerioThl B JaMUHAPHOM U TypOYJIE€HTHOM IOTOKax?
CdopmynupyiiTe OCHOBHOW 3aKOH KOHBEKTHBHOI'O TEII0OOMEHa (TeII00TAaYU

KOHBEKIIUEH ).

Uro xapakrepusyet uncio HyccenbTa, ero pu3n4eckuii CMbICII.

[ToHsiTHE TMHAMUYECKOTO IOTPAHUYHOTO CIIOS.

[loHsATHE TEMIOBOr0 NOTPAHUYHOIO CIIOSL.

OT 4yero 3aBUCUT COOTHOILIEHHE TOJIIMH JAMHAMUYECKOTO U TEIJIOBOIO

MOI'PaHUYHBIX CJIOE€B?

OOmuit BUJ ypaBHEHUs MOJ00US, HCIIOJIB3YEMOTO JJIsl pacyeTa TeIUIo0TIauu Ipu

BBIHYKJICHHON KOHBEKIINU

Kpurtnueckoe 3Hauenue uncia PeliHonbaca Mpu TEUSHUH KUIKOCTEN B TpyOax.

dusnueckas Npupo/ia nporecca TemIo0TAauH MPpU CBOOOTHONH KOHBEKIIHH.

@daxToppl, BIUAIOUIME HAa WHTEHCHUBHOCTh TEIUIOOTAAuYd MpPU CBOOOIHOMU

KOHBEKIIMH.

Yucno ['pacroda, ero puznueckuit cMbICI.

BnusiHue Ha MHTEHCUBHOCTh TEIUIOOOMEHA pAaClOJIOKEHUS TOBEPXHOCTH B

IIPOCTPAHCTBE.

[TpuHuun pacyera mepeHoca TEIJIOTHI Yepe3 Y3KHE ILENHU C y4eTOM CBOOOAHOI

KOHBEKIIMH.

®dusnueckas CyIHOCTb IIPOLIECCA TEMIOBOIO U3YyUEHHUS.

Pasznen 2: tema 2.1.

orwdPE

[aiite onpenenenue npouecca ropeHus.

Koad¢uimenT n3dbiTKa Bo3ayxa U ero Gu3nuecKuil CMbICI.
Tennorenepanus 3a cueT BHITOpaHUs IpUMecel (IpUBEIUTE IPUMED)
TemnepaTypa BocIjilaMEeHEHHs! TOIUIMBA: MOHATHE U (PU3UUECKUN CMBICTT.
Temmeparypa ropeHust: MOHATHE U (HUZNUECKUIA CMBICIT

Pasznen 2: tema 2.2.

el el

B 4em oTnmune mogHOTO TOPEHHS OT HEMTOIHOTO.

YeMm omacHO HEMOJIHOE TOPEHHS JUTS SKOJIOTHU

CriocoOb1 60pBHOBI ¢ HETIOIHBIM TOPEHUEM.

VCTpoHCTBO U MPUHIUIT PAOOTHI TOPETOK YKEKIIHOHHOTO TUITA



o

YCTpONCTBO M IPUHIIUI PA0OTHI TOMOK /ISl CIIOEBOTO CYKUTAHUS TOTUIMBA.
6. OCHOBBI TEIJIOTEHEpAIMH 3a CYET JJICKTPUYCCKON SHEprud (WMHIYKIIMOHHBIN
HarpeB, IUAJIEKTPUUYECKUNA, FTIEKTPOHHO-TYyYEBOM.)

6.2 npumepnvle memol MJ[3
N3 Nel

HaHH OAHO H HBYCHOﬁHaﬂ KHUPIIMYHBIC CTCHKHU. OHpe,Z[eJ'II/ITB INIOTHOCTH TCEIIJIOBOI'O
IMMOTOKa TCIIONPOBOJHOCTLIO, KOHBGKHHeﬁ, HU3JITYUYCHUCM IJId UCXOJHBIX JaHHBIX:

AX
N
o
0 |
1
)y
)
° 7 AN
OpHocnoliHast CTeHKa JByXxcioiiHasi CTEHKa Temnep
1 2 3 4 5 6 7 8 9 arypa
BO3IYX
°c °c °c °c °c °c °c °c °c iy
nabopa
TOpUHU
224 214 192 202 177 155 147 125 95 25

N3 Ne2
Tpy6omposoxa di/d,=14/16 u3 cranu ¢ xko3dduimenTom TermaonpoBogHocTH 46 Br/m-K
TEIUIOM30JIMPOBAH CTEKI0BaTOM ¢ ko3 duimentom temnonpoBogHoctu 0,055 Br/m-K. Bayrpu
npotekaeT Boja ¢ Temneparypoit 100 °C u naBnenuem 4 Kkre/em?. Koaddunuent Termnootaaun ot
BOJIbI K BHYTpeHHeH noBepxHocTH TpyOsl 2000 Br/m* K. Temmneparypa okpyxkaromieit cpensl 20
°C. Kaxoii 1omxHa ObITh TOJIIMHA TEIUIOBOM U30JSIUH, YTOOBI TEIUIOBbIE TOTEPU CHU3UIINCH B 2

pa3a Mpu HEU3MEHHOM Kod((HIMEHTe TeMI00TAaYl C MOBEPXHOCTH TPYyObl W H3omanuu 15
2
Br/m“-K?

M]3 Ne3
Onpenenuts umncno PeliHonpaca Re mpu oO0TekaHHMU IUIACTHHBI JAIMHOM 1=5 M cyxum
Bo3nyxoM Tipu Temmeparype t=30 °C co ckopocthio w=2 wMm/c, eciu KodpduimeHt
KMHEMaTU4eCKON BA3KOCTH paBeH v=16-10-6 M2/c.

NJ13 Ne4
3ajaH cocTaB KaMEHHOTO YTIJisi Ha roprodyio maccy TorumBa, %: Cr, Or, Hr, Sr, Nr,
30JIbHOCTh MPMBEJEHA HA CYXYI0 Maccy A., BIaXXHOCTh Ha pabouyio maccy Wi°. Ompenenuts
COCTaB TOIJIMBA HA pab0vyI0 MacCy TOIIIMBA MIpH BiaxkHocTH W1, 1 IojIcyIIeHHOT0 TOMMBAa IPU
Biraxxaocta WoP.

CocTaB kaMeHHoOro yris, %
Ne|Cr |Hr [Nr|Or |Sr |4c |W | W/
1 1760(55]16|11,7(5,2|175|13,0]|5,0

N3 Ne5
Omnpenenutd K03 dumeHT u30bITKa Bo3ayxa o, eciu u3BecTHO conepxkanue CO2,% B
CYXHX MPOAYKTaX CrOPaHMs, TP HOJTHOM CKUTAHHH IPUPOTHOTO rasa.




Bapuant |1 2 3 4 5 6 7 8 9 10
C0O2,% 114 1112 | 110 | 10,8 106 | 104 | 10,2 |10,0 |98 |96

6.3. Oyenounvie cpeocmea 0ns mMeKyujeco KOHmMpOas YCnesaemocmu, npoMeNCymoyHOl
ammecmayuu no UMo2am 0C80EHUsL OUCYUNTUHBL:

. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHHUKH TMEUHBIX T'a30B.
. CBOOOIHbIE U YAaCTHYHO OTPAHUYEHHBIC CTPYHHBIC TCUCHHS.
. OrpanuyeHHbI€ CTPpYHHbIC TeUCHUS. THKEKTOP U IIKEKTOP.
. [Torepu sHEPTUYU NIPU TBUKEHUU TA30B.
. Bunel nepenoca temnotsl. OCHOBHBIE MOHSATHUS U OIPEICICHHUS.
. duddepennnansHoe ypaBHEHHE TETUIONPOBOIHOCTH. | paHUYHBIE YCIIOBHUS.
. Koaddunument remnonpoBogHocTy cTanieil U pakToOpbl, BIUSAIOIIUE HA HETO.
. CranmoHapHasi ¥ HeCTallMOHAPHAS TETUIONPOBOIHOCTh
. KouBekTHBHBIN TeMI000MEH NpU CBOOOIHOM U BHIHY>KICHHOM JABH)KCHUU T'a30B.
10. KpurepuasibHble ypaBHEHHsI KOHBEKTUBHOI'O TEINIOOOMEHa.
11. TenmooOMeH uznydeHueM. BUIbI TyduCTBIX TOTOKOB.
12. OcobeHHOCTH U3ITyYeHUS Ta30B.
13. TemmooOMeH U3TyYEHHEM MEXIy TelaMHu, HPOU3BOJIBHO PACHOJIOKEHHBIMU B
IIPOCTPAHCTBE.
14. YrinoBbie k03D PUIMEHTHI U3Ty4YEHUS.
15. TermooOMeH M3TydeHUEM MTPH HATWYHH SKPAHOB MEXK/TY TOBEPXHOCTSIMH.
17.  OcHOBbl Teopuu TOAOOMS U  MOJAETUPOBAHUSA  TEIUIOTEXHUYECKUX |
TETUIOIHEPTETHYECKHIX MPOILIECCOB U 000PYAOBAHMUSL.
18. OcHOBBI pacueTa HarpeBa «TOHKUX» U «MaCCHUBHBIX» 3aTOTOBOK.

O 001NN W —



[Tpunoxenue 2

7 OIIeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) H.]IaHI/IpyeMble pe3yJbTarbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaAcCTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

IIK-4 - CriocoOeH OpUEeHTHPOBATHCS B OCHOBHBIX IpoOiieMax TexHochepHOoi O0e30MacHOCTH; MPUHUMAThL YYacTHE B HAyYHO-HCCIEIOBATEIHCKUX
pa3paboTkax 1O MNPOGUIKO IMOATOTOBKU: CHCTEMATH3WPOBaTh HWH(MOPMAIIMIO IO TEME HCCIICIOBAHHMKA, MPUHUMATh YYacTHE B DKCIICPUMEHTAX,
oOpabaThiBaTh TMOJYYCHHBIC JaHHBIC, pEIIaTh 3a/ladyd MPO(PECCHOHATBHON JESATEIHbHOCTH B COCTABE HAYYHO-HCCIIEIOBATEIHCKOTO KOJUICKTHBA;
HCIIOJIB30BaTh 3aKOHBI U METOJIbI MAaTeMaTHKH, CCTECTBEHHBIX, T'YMAaHHTAPHBIX M AKOHOMHUYECKHMX HAYK IPU PEIICHUH MPOQECCHOHAIBHBIX 3ajad;
MIPUMEHATH HA MPAKTUKE HABBIKY MPOBEACHUS M ONMMCAHMS MCCIICIOBAHNMN, B TOM YHCIIE SKCIIEPUMEHTAIBHBIX

[1K-4.1 B cocmase |llepeuenvy meopemuyecKux 6ONPOCoOs K 3auemy:
HAYYHO-UCCNIE008AMENLCKO2O0 1. OcHOBHBIE OOBEKTHI TEINIOTEXHOIOT U MPOMBIIUIEHHBIX IPOU3BOCTB.
KoJlekmuea npunumaem yuacmue ¢ |2. OnpeneneHne OOBEKTOB TEIUIOTEXHOJIOTHH, B KOTOPBIX MPEUMYIIECTBEHHO
paspabomke U |IPUMEHSIOTCS 3aKOHBI THAPOTa30IMHAMUKH.
9K01020-9KOHOMUYecKkom obocnosanuu |3. OnpeneneHne OOBEKTOB TEIJIOTEXHOJOTHH, B KOTOPBIX IPEHMYILIECTBEHHO
NIaHO8 6HEOpeH s HOB0Ul | IPUMEHSFOTCS 3aKOHBI a3POJUHAMUKH.
npUpPOOO0OXpAHHOU MexHuKu u |4. OmnpeneneHre OOBEKTOB TEIJIOTEXHOJIOTHH, B KOTOPBIX MPEUMYIIECTBEHHO
MexHoN02ULl, 9KOHOMUYECKOM |TIPUMEHSIOTCS 3aKoH Dypbe.
pezynuposanuu npupoodooxpannou |5. OmpeneneHne OOBEKTOB TEIUIOTEXHOJIOTHH, B KOTOPBHIX IPEUMYIIECTBEHHO
0esamenbHOCMuU 0pP2aHu3ayuu npuMeHstoTcs 3akoH HeroToHa-Puxmana.
6. OmpeneneHue OOBEKTOB TEIUIOTEXHOJIOTUH, B KOTOPHIX NPEUMYIIECTBEHHO
npuMenstoTes 3akoH Ctedana-bonpimana.
7. OmpeneneHue OOBEKTOB TEIUIOTEXHOJIOTUH, B KOTOPHIX MPEUMYIIECTBEHHO
MPUMEHSIFOTCS 3aK0H U dy3un.
8. OrmpeneneHre OOBEKTOB TEIUIOTEXHOJOTUN, B KOTOPBIX MPEUMYLIECTBEHHO
PUMEHSIOTCS 3aKOHBI TEPMOXUMHUH (B YACTH CTOPAHUS SHEPIeTUYECKOTO TOILUINBA).
[1K-4.2 B cocmase | l[Ipumepnoe npakmuyeckoe 3adanue 0 3a4ema:

HAY4YHO-UCCIe008AMENbCKO2O
KOJIeKmuea npuHumaem ydacmue 8
paszpabomxe Meponpusmul no

3ananus A HanucaHus pedeparos:
1. OOBEKTHI TEIIOTEXHOJIOTHI MPOMBIIIJIEHHBIX TPOU3BOICTB.
2. OOBEKTHI TEIUIOTEXHOJOTUH, B KOTOPBIX MPEHMYIIECTBEHHO NPUMEHSIOTCS




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIE CPEACTBA

KOMIICTCHITHH

CHUDICEHUIO  NOJCAPHBIX U OpYeux |3aKOHBI TUAPOTa30IMHAMUKH.

PUCKO8 Upe38bIUaUHbIX CUMYayull 3. OOBEKTHI TEIJIOTEXHOJOTHH, B KOTOPBIX MPEUMYIIECTBEHHO MPUMEHSIOTCS
3aKOHBI A3POTUHAMUKH.
4. OOBEKTHI TEIUIOTEXHOJIOTHIA, B KOTOPBIX IPEUMYIIIECTBEHHO TPUMEHSIOTCS 3aKOH
dypobe.
5. OOBEKTHI TEIUIOTEXHOJIOTUH, B KOTOPHIX MPEUMYIIIECTBEHHO MMPUMEHSIIOTCS 3aKOH
Hprorona-Puxmana.
6. OOBEKTHI TEIUIOTEXHOJIOTUH, B KOTOPBIX MPEUMYIIICCTBCHHO MPUMEHSIIOTCS 3aKOH
Credana-bonbumana.
7. OOBEKTHI TEILIOTEXHOJIOTHH, B KOTOPBIX MPEUMYIIICCTBCHHO MPUMEHSIIOTCS 3aKOH
mubdysun.
8. OOBEKTHl TEIUIOTEXHOJIOTHA, B KOTOPBIX IMPEUMYIIESCTBEHHO IMPUMEHSIOTCS
3aKOHBI TEPMOXUMHH (B YACTH CTOPAHHsI SHEPTETUYCCKOTO TOILINBA).

I1K-4.3 B cocmasee | [Ipumep 3a0anus Ha peutenue 3a0a4 U3 npogheccuoHaIbHOU 0OaACmL:

HAYYHO-UCCTIE008AMENLCKOO
KOJLIEKMUBA NpUHUMAaem yuacmue 8
oyeHke pe3yIbmamueHocmu u
aghghexmuenocmu cucmemol
VAPAsieHus OXpanot mpyoa

C ucrnonb3oBaHueM OMOIMOTEYHBIX PECYPCOB IMPOBECTU MOUCK HMH(OpMALUU IO
TeMe, 3aJJaHHOM MperoiaBaTeNeM.

IIpumeps! Tem:

1. CrocoObl cHMKEHHsI BEIOPOCOB OKCHJIA YIJIEpo/ia 3a CYeT OpraHU3alMK MOJHOTO
TOPEHUS: IEPCIEKTHBBI H TPOOIEMBI

2. CHuKeHue BBIOPOCOB TMOKCHIA YTIIepo/ia Ha OCHOBE IMPOM3BOCTBA CYXOT'0 JIbJA.
3. TerstoBoe BO3AEHCTBHE TEIUIOTEXHOJOTMYECKHUX arperaroB Ha IEpPCOHAN, MyTH
peLeHHs], TPYTHOCTH.

[1K-3 - Crioco6en onpenensTh HOpMaTUBHBIE YPOBHU JONMYCTHMBIX HETATUBHBIX BO3/ICHCTBHUI Ha YEITOBEKA U OKPYKAOIIYIO CPEIY; TIPOBOIUTH H3MEPEHHSI
YPOBHEH oOmacHocTed B cpene oOWTaHus, 0OpabaThiBaTh MOJYYEHHBIE PE3YJIbTaThl, COCTABIATh MPOTHO3BI BO3MOXHOTO pa3BUTHS CUTYaIUH;
aHAIM3UPOBATh MEXAHU3MBI BO3/IEMCTBUS ONTACHOCTEN Ha YEJIOBEKA, ONPEIEIISATh XapaKTEP B3aUMOEHCTBHS OPraHM3Ma YEJI0BEKA C ONTACHOCTSIMU CPEIbl
OOUTaHUs C yU€TOM Creln(PUKN MeXaHU3Ma TOKCHUECKOTO JICHCTBUS BPEIHBIX BEIECTB, YHEPTETHUECKOT0 BO3ICUCTBUS 1 KOMOMHUPOBAHHOTO ICHCTBHS
BpEIHBIX (DAKTOPOB; ONPEIENIATh ONACHbIE, YpE3BbIUaiHO ONACHBIE 30HbI, 30HBI TPUEMJIIEMOTO PUCKA

[K-3.1

OcymiecTBisieT MOHHUTOPUHT
(GYHKITMOHUPOBAHHUS CUCTEM
o0ecrieueHrss W YNPaBICHUS OXPaHOM

Ilepeuenvb meopemuyecKux 60npoCcos K 3auemy:
1. TepmomHaMuKa U MEXaHUKA Ta30B.
2. DHTAIBNMA, TEIIOTA.




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIE CPEACTBA

KOMIICTCHITHH
OKpYXKarolllel cpefpl, OXpaHoil Tpyaa,|3. OCHOBHbIE ypaBHEHUs TEUCHHUS ra3a.
0e30macHOCTbI0 B upe3BbluaiiHbIX [4. OCHOBHBIE CBEICHUS U3 MEXAHUKHU T'a30B.
CUTYaIUAX 5. Pexumbl ABMKEHUS KUAKOCTH.
6. McTeuenue raza uyepes3 OTBEPCTHS.
7. YpaBuenue bepnymm. CTpyitHOE IBH)KCHHE rasa.
8. Temo- u MaccomnepeHoc.
9. SlBneHus, 3aKOHBI M YypaBHEHUS IEpEHOCa BEIIECTBA, TEIJIa U HMITYJbCa:
TEIUIONPOBOIHOCTh, KOHBEKITHS, H3IydeHue, Tuddy3us.
I1K-3.2 [IpoBonut MJIaHUPOBAHKE u | llpumeproe npakmuueckoe 3a0anue 05 3a4ema:.
JTOKYMEHTaIbHOE conpoBoxaeHue | 1. B kakux eauHUIIaX U3MEPAETCS KOJIMYECTBO TEIIOTHI?
NEeATEILHOCTH 110 coOrogeHuro i | 1. °C;
JIOCTUKEHUTO TpeOOBaHMii | 2. KI/M;
HOPMAaTUBHBIX aKTOB B cdepe oxpausl|3. JIx;
OKpYXKarolllel Cpelbl, OXpaHbl TpyAa, |4. H/m
Oe3omacHOCTH B ype3BblYaiiHbIX | 2. TemIonpoBoHOCTh KaKUX MaTepHaioB HauOobIIas?
CUTYaIUAX 1. Mertannos;
2. I"a30B;
3. TBepIbIX TEN - TUIIEKTPUKOB;
4, Kunkocreii.
3. OT Kakux mapaMeTpoB 3aBUCUT KOAPPUITUEHT TEIIIOMPOBOIHOCTH?
1. OT BUJa IBHKEHUS KUIKOCTH,
2. Ot Temriepatypbl U PU3NIECKIX CBOICTB BEIIECTB;
3. OT Macchl ¥ IUIONIAIA IOBEPXHOCTH TeJa;
4. OT KonmMYecTBa MOABEICHHON TEIIOTHI.

4. Kakoe 13 ypaBHEHHE MJIOTHOCTH TEIUIOBOTO MOTOKA COOTBETCTBYET NMEPEHOCY
TEIJIOTHI TEIJIONPOBOJAHOCTHIO Yepe3 OAHOCIONHYIO TNIOCKYIO CTEHKY:

o
q :z(tz _tl);
q = —Agradt;
gq= a(tz _tl);




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

KOMIIETEHIINH OneHnounsle cpencTBa
A
4= 5 (tz - tl) :
5. Ilo kakoMy U3 ypaBHEHUH PacCUMTHIBAETCS TEILIONEpEaaua 4Yepe3 CTEHKY?
qg = ﬂl(tCﬂ _ ZLc2 )
o
tcl tc(n+1)
q = 5
i=1 2’[
t.?fcl T tOICZ
g =
1 o 1

o, A o,

6. VYkaszaTb, KakOMy HHTEpBally 3HAa4e€HUH KOd(pQUIMEHTa A COOTBETCTBYET
TEIJIONPOBOJHOCTh CTAJICH.

20-50 Br/(m °C)
0,07 -4 Bt/(m°C)
0,007 — 0,07 Bt/(m °C)
7. B xakux equHUIIAX U3MEPSAETCS KO PUIIMESHT TeTIONPOBOTHOCTH?
Bm.
m?’

Bm
Mm2epad’

Bm
M-2pad’
Bm.

8. Koadunuent Ternnonepeaayn xapakTepusyeT HHTEHCUBHOCTD Tiepeadun

TCIIJIOTBI:




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIE CPEACTBA

Ot ogHOM cpepl K APYroit;

BHyTpH TBEpABIX CTEHOK;

Ot ogHOM cpedbl K APYroil uepe3 pa3/ieIuTeNIbHYIO CTCHKY;
. OT XHAKOCTEH K TBEPABIM CTEHKaM.

9. Hucno ®ypre onpeaenser:

Pexxum nBMKEHHS KUIKOCTH,

TepmMuueckyro MacCUBHOCTb TEIT;

bespazmepHoe Bpems Harpesa;

du3nuecKkne napaMmeTpol BEIIECTBA.

NS

NS

I1K-3.3

Cnocoben ocywecmensims  KOHMPOJb
COO0EPACAHUSL 8 UCNPABHOM COCTOSIHUU
cucmem u cpeocme 3auumol
oKpydicarouell cpedvl, pabouux mecm,
cucmem U Cpeocmé  3auumel  Npu
ypeszeviyatinbix cumyayusix. Cnocoben
ocyuecmenams KOHMpOJib 6bINOJHEHUS
3aNJIAHUPOBAHHBIX  MEPONPUSMULL  NO
oxXpane OKpyodcarowel cpeovl, O0Xpaue
mpyoa, obecneuenuro Oe30NACHOCMU 8
Upe36bIYAIHBIX CUMYAYUAX HA 00beKme

Ipumep 3a0anus na pewienue 3a0ay u3 NPOPeccUOHAIbLHOU 00IACMU:

3anava 1. [1nockas me4Hast CTEHKa COCTOUT M3 CIIOSI OTHEIIOPHOTO MaTepHana
TOJIIMHOW S1, M W TEIUIOM3O0JSIMOHHOTO CJI0s TONIHMHON Sy, M. KoaddummenTs
TETIONPOBOAHOCTH CJIOEB paBHBI: mepsoro A4,, Br/(m K), Broporo A,, Br/(m K).
TemnepaTypa Tra3oB OMBIBAIOIIMX BHYTPEHHIOK  MOBEPXHOCTh CTeHKH tr, C;
KO3(QUIMEHT TEIIOOTHaud K BHYTpEHHeW cTeHke ¢, , BT/(M'K); oT HapyxHOii

CTEHKH K BO3IyXy «,, B1/(M-K). Ilmomans cren f, M. Temmeparypa Bo3nyxa,

OMBIBAIOILIET0 HAPYKHIOKO MOBEPXHOCTh CTEHKH ty, °C.

HeoOxonumo onpenenurs:

a) oOlee TEIUIOBOE CONPOTHUBIEHME OT Ta30B W BO3Ayxy - R, OOmwuit
ko3 dunmeHT teruonepenayn K, MIOTHOCTh TEIUIOBOTO MOTOKA ( U KOJIUYECTBO
TETIOTHI QQ, TepsieMOe CTEHKOM MpH TpeX BapHaHTaX yKa3aHHbBIX B TaOnuIe 2;

0) HaliTK TeMItepaTyphl B CThIKe ciioeB t1, t2 ,t3 s Tex ke BapUaHTOB;

B) IOCTPOUTH JJISl TPETHET0 BapruaHTa rpaduku pacupeaeeHus TEMIIEpaTyphl B
KoopauHaTtax t-S w t-R; cpaBHuUTP ¢ TemmeparypaMu, IOJYYEHHBIMHU
AHAJTUTHYECKUM ITyTeM (110 popmynam);

T') ONPENEeNNUTh CHIKEHHE TIOTEPh TeIjla BO BTOPOM U TPETheM BapHaHTaxX II0
CpaBHEHHIO C MEPBBIM (B npoueHTax). [lorepu nmpu nepBom BapuaHTe NPUHUMAIOTCS
3a 100%;




CTpyKTYpHBIN 2JIEMEHT
PYKTYP [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OueHoyHbIE CPECTBA
KOMIICTCHITHH
1) pe3yJIbTaThl pacueToB NpeACcTaBUTh B Buae Tabmunsl 1 (Ilpui. 1.) u coenate
BBIBOJIBI O POJIM TEIUIOBOWM W3OJIALUU JIJISl CHUKCHHS TIOTEPh TEIUIA Yepe3 KIIAIKY.
Bapuants! 3anaun nansl B Tadsmie 2 (ITpui. 2).
[Tpunoxenue 1
Temneparypa, °C
Bapuants! 3anaun Q parypd,
t t t t3 t,
1 be3 TerioBoii n3osAmMn

TCIIJIOBBIC ITOKAa3aTCIN

TEMIICPATYPHI ITOJTYYCHHBIC

AHAJIUTHYCCKHU

rpadguvecKku

2 C TerIoBoi U30JIAIHEN

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEpaTyphl OJYYCHHBIE

AHAJIUTHYCCKHU

rpaduvecku

3 C yIBOGHHOW TEIIJIOBOM M30JIAIIACH

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEpaTyphl OJYYCHHBIE

AHAJIMTUYCCKHU

rpaduyecku

4 CHMKEHME NOTeph TEIUIOTHI 0 CPAaBHEHHUIO:

C IICPBBIM BAPHUAHTOM

C BTOPBIM BApHUAHTOM

C TPCTUM BAPHAHTOM




[Ipunoxenue 2

Jlannbie yciaoBus 3agauun Nel
Ne S, S, A x t { ) )

BapHaHTa " " e Br /1,\41{ OE OE a3, Bt/MK ap, Bt/MK 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 0,4 850 10 120 20 11
6 0,23 0,115 1,1 0,3 850 8 110 21 10
7 0,345 0,065 1,4 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 1,1 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 1,1 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 1,1 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

0) [lopsinok mpoBeeHus MPOMEKYTOUYHOM aTTeCTALMH, MOKA3aTeJ I U KPUTEPUH OLIEeHUBAHMUS.

Jlnis monydeHus 3a4yeTa Mo JUCHUIUIMHE CTYASHT JOJDKEH TOoKa3aTh CIEAYIONIUE 3HAHUS, YMEHHUS M HaBBIKM IO WCIOJB30BAHUIO U BHEAPEHUIO
pe3yabTaTOB 00pa30BaTEIHHOMN IS TEITLHOCTH:

Jlyis monydeHus 3adyeTa Mo JAUCHUIIIMHE CTYACHT JOJDKEH IMOKas3aTh CIENYIONIMEe KOMIIETEHIIMU MO WCIOIB30BAHUIO UM BHEAPEHUIO PE3yIhTaTOB
00pa3oBaTeNbHON JACATEIHHOCTHU:

— Ha OIEHKY «32aYTEeHO:



CTyneHT AO0KEH MOoKa3aTh YPOBEHb 3HAHUHM HE TOJILKO HA YPOBHE BOCIIPOU3BEACHUS U 00BICHEHUS HHPOPMAIMH, HO U UHTEJIEKTyallbHbIE HABBIKU
pelieHus mpodiieM U 3a7a4, HaX0XKJICH!sI YHUKAIIBHBIX OTBETOB K IMPOOJIEMaM, OLICHKH W BBIHECCHHSI KPUTUYSCKUX CYKICHUI;

CTyneHT OOJKEeH NPEeJOCTaBUTh BBIIIOJIHEHHOE 33JaHHe, B KOTOPOM ObUTM Obl OTpa’keHbI MPOOJIEeMbl, KAacalolIuecss BCEX aCHEKTOB H3ydaeMoil
JUCLIUTUTUHBI.

— Ha OLICHKY «He 32a4TeHO0»:

CryzaeHT He Bia/ieeT TEPMUHOJIOTUEN N3Yy4aeMOU JTUCHIUILTAHBI;

CTyneHT He MOXKET [M0Ka3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEICHUS U OOBSICHEHUS HH(DOPMALIUK U3y4aeMON JUCIUILIIUHBL
He MoxeT noka3arh HHTEJUIEKTyaJIbHbIE HABBIKM PELICHUS IPOCTHIX 3a4a4.



