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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogoopeHa s peanm3aiuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl TerIOTeXHUYECKUX U YHEPTETHUECKUX CHCTEM

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqaHuu Kadeapsl TermIoTeXHUYSCKUX U SHEPTETHUCCKUX CUCTEM

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

[Iporokon ot 20 . Ne

3aB. kadenpoit ET. ITGHIHOpCHKO

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.I'. Hemmnopenko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3aceaHuu Kageapbl TermoTeXHUYECKUX U YJHEPTETHYECKUX CUCTEM

[Iporokom ot 20 . Ne

3aB. xadenpoit ET. I‘TGIHHOpCHKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto ocBoeHUs AUCUMILTUHBI «Ternodu3nkay sBiseTcs n3ydeHue GpyHaaMeHTaaIbHbIX
3aKOHOB IIEPEHOCA TEIUIOThI, COBPEMEHHOW TEOPUH TEIJI000MEHA U IPUMEHEHHUE UX B TETIOBBIX
pacuerax HarpeBa M OXJKICHHUS TN PasNu4yHON (OPMBI C Pa3IMYHBIMHU TEIIOPU3NYECKUMU
CBOMCTBaMHM; U3y4EHHE OCHOB TeIioreHepauuu. Ha ocHOBe MOTy4yeHHBIX 3HAHUN U YMEHUH Y
CTYIEHTOB ()OPMHUPYIOTCS HABBIKM MX MPUMEHEHHS B MPO(PECCHOHAIBHON NEATEIBHOCTH MPH
pElIeHNH CHeaTM3UPOBAHHBIX 3a/1a4.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Huctmmuimaa  Temmodgu3nka BXOAMT B 4acTh Y4eOHOTO IutaHa (HOPMHUPYEMYIO
y4acTHUKaMHU 00pa30BaTelbHBIX OTHOIICHUH 00pa30BaTeIbHOM MPOTPAMMEI.

Jnst  u3ydeHus  OUCHUIUIMHBL  HEOOXOMMMBI  3HaHUS  (YMEHHUsS,  BJIAJICHUS),
chOpMUPOBAHHBIE B pE3yJIbTAaTE U3YUEHUS AUCIUILTHH/ MPAKTUK:

®dusuka

I'mpporasonnHamuka

Marematuka

HNudpopmaruka

3nanus (yMEHHUs, BIAJICHUS ), TOJIYYCHHBIC NIPU U3YUCHUU JAHHOM JTUCHIUTLITUHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

DKOJIOTHYECKUE TTPOOIEMBbI TPOMBIIIIIICHHBIX 30H

DKOJIOTHSl IPOMBIIICHHBIX PETHOHOB

be3onacHOCTh B Upe3BhIUAWHBIX CUTYAIUAX

[TepepaboTka 1 yTuiaM3aus OTX010B IPOU3BOJICTBA

3 Kommnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4eHus

B pesynprate ocBoeHuss aucuuiuiiHbl (Monyns) — «Temnogusukay oOydarormuiics
JOJDKEH 00J1a/1aTh CIEAYIOIUMH KOMITCTEHIHSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JAOCTHIKCHUA KOMIICTCHIINN

[1K-3 Crioco6eH orpenensiTh HopMaTUBHBIE YPOBHU JOMYCTUMBIX HETaTUBHBIX BO3JEHCTBUI Ha
YEJIOBEKAa W OKPYXKAIOLIYIO Cpeny; INPOBOAWTh M3MEPEHHs YPOBHEH ONACHOCTEW B Cpene
oOuTaHusi, 00pabaThIBaTh IMOJIYYEHHbIE PE3YyJIbTaThl, COCTABIATH IPOTHO3BI BO3MOXHOIO
pa3BUTUSl CHUTyallud; aHAIM3UPOBATh MEXAHWU3Mbl BO3CHCTBHSA OIACHOCTEH Ha YeEJIOBEKa,
OTIpe/IeTISATh XapaKTep B3aUMOCHCTBHS OpraHu3Ma 4eJI0BeKa C OMAaCHOCTSIMU Cpeibl OOUTaHUS C
y4eToM creun(pUKyd MeXxaHU3Ma TOKCHYECKOIo AeMCTBUS BPEAHBIX BEIECTB, YHEPreTHUECKOTO
BO3JICHCTBUS M KOMOMHHPOBAHHOIO JEMCTBHSI BpPEOHBIX (DAKTOPOB; ONPENENSTh ONACHbIE,
YPE3BBIYANHO ONACHBIE 30HBI, 30HBI MPUEMIIEMOIO PUCKA

I1K-3.1 OcyiecTBiIsieT MOHUTOPUHT (DYHKIMOHUPOBAHUS CUCTEM OOeCHedeHUs U
YOpaBJICHUS  OXPAaHOW  OKpYXKalolled  cpellbl, OXpaHOW  Tpyna,
0€30MMacCHOCTHIO B UPE3BbIYAMHBIX CUTYAIUIX

I1K-3.2 IIpoBogut  mnaHMpOBaHME U JOKYMEHTAJIBHOE  CONPOBOXKIECHHUE
NEeSITeIbHOCTH 10  COONIOACHHIO MJIM  JIOCTH)KEHUIO — TpeOoBaHMI
HOPMAaTHBHBIX aKTOB B cepe OXpaHbl OKPYKAIOLIECH Cpeibl, OXpaHbl TPYAA,
0€30IaCHOCTH B YPE3BbIYAMHbIX CUTYALUAX

I1K-3.3 CniocoOeH OCyIIeCTBIATh KOHTPOJIb COJIEPIKAHKS B UCITPABHOM COCTOSTHUU
CHCTEM U CPEJIICTB 3allIUThI OKPYXAIOIIEH cpelbl, pabouyux MecT, CUCTEM U
CPEZICTB 3allIUThI IPU YPE3BBIYAUHBIX CUTYAIHIX. CIIOCOOEH OCYIIECTBIISATh
KOHTPOJIb BBITIOJTHCHUSI 3aIUIAHUPOBAHHBIX MEPOTPUATHH IO OXpaHe
OKpYXKalollel Cpeabl, OXpaHe Tpyla, OOECIeYeHHI0 Oe30ITacHOCTH B
Ype3BBIYAHHBIX CUTYAIUSIX HA 00BEKTE




I1K-4 CnocobGeH OpueHTHpOBATHCS B OCHOBHBIX IMpoOieMax TexHOC(hepHO#l 0e30macHoCTH;
NPUHUMATh y4acTHE B HAyYHO-MCCIIEAOBATENBCKUX pPa3paboTKax Mo MpOQHII0 MOATOTOBKH:
CHCTEMAaTH3HpOBaTh HMH(MOPMAIMIO IO TEeME HCCICJOBAHUN, MPUHUMATh YyYacTHE B
HKCIEPUMEHTaX, 00padaThiBaTh MOJTYYECHHBIC JaHHBIC; pEHIaTh 3aJa4d NPOoQecCHOHATHHON
JESTEeIbHOCTH B COCTaBE HAayYHO-HCCIEI0BATEIbCKOTO KOJUICKTHBA; WCIOJIB30BATh 3aKOHBI U
METOABl MaTeMaTHKH, €CTECTBEHHBIX, TYMAHUTAPHBIX M SKOHOMHYECKUX HAYK IMPH PEIICHUH
npoeCCUOHATBHBIX 3a/1a4; MPUMEHSATh Ha TPAKTHKE HABBIKM INPOBEACHUS M ONUCAHUSA
UCCIICIOBAaHH, B TOM YHCIIE KCTIEPUMEHTAIbHBIX

[1K-4.1 B cocraBe Hay4HO-HCCIIE10BATENBCKOTO KOJUIEKTUBA IPUHUMAET y4aCTHE B
pa3paboTKe U 3KOJIOr0-3KOHOMUYECKOM OOOCHOBAaHUM IUIAHOB BHEJIPEHUS
HOBOM IPUPOJOOXPAHHOM TEXHUKHM M TEXHOJOTHM, SKOHOMHYECKOM
pEeryJaupoOBaHUM IPUPOJAOOXPAHHOM ACATEIBHOCTU OpPraHU3aluu

[1K-4.2 B cocTtaBe HayuHO-UCCIIE10BATENBCKOTO KOJUIEKTHBA IPUHUMAET y4acTue B
pa3paboTKe MEPONPHUATUM MO CHIIKEHUIO MOXKApPHBIX W APYTMX PUCKOB
Ype3BbIYAHBIX CUTYalIHI

I1K-4.3 B cocraBe HayyHO-HCCIIEI0OBATENLCKOTO KOJIJICKTUBA PUHUMAET y4acTue B
OLICHKE pPE3yJIbTATUBHOCTH U A(G(EKTUBHOCTU CHUCTEMBI YIPaBIICHUS
O0XpaHoH Tpyaa




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)
OO01mmas TpyI0eMKOCTh TUCITUTUIMHBI COCTABIISICT 3 3aueTHBIX eauHull 108 akaj. 4acoB, B TOM
qHce:
— KOHTaKTHast pabota — 8,7 akaJl. 4acoB:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;
— caMmocTosITenbHas pabota — 95,4 akaj. 4acos;
— B (popMe npakTuieckoil moaroroBku — 0 akas. gac;
— MO/ATOTOBKA K 3a4€Ty — 3,9 akaj. yac
@dopma aTrTecTaluy - 3a4eT

AynutopHast g
KOHTakTHas paboTa E = dopma TeKyIero
=
Pasnen/ Tema 2 (B akaj. yacax) E > Bun 3 KOHTPOJISI Kox
> 3 © | caMOCTOsATEeNbHOH |  ycrmeBaeMoCTH U
JTUCLUTUTAHBI N £ o . | xommerenyu
Q & paboThI MIPOMEKYTOYHOM
nab. | mpaxr. [ €8
Tlek. s aTTeCTaluu
3aH. 3aH. | O &
1. Pa3pnen 1. Ilonsitne
TEIUIoNepeaayn
1.1 TepmoguHamuka u
CamocrosTensHoe
MexaHuKa ra3oB. OCHOBHBIE
CBEICHUS. DHTANBIIHS MBYHCHIE
) ’ yueOHoi . | IK-3.1, IIK-
termiora. OCHOBHBIC 0,65 0,65 15 KoHcnekr nexiuii.
JUTEPATYPHI. 3.2, TIK-3.3
YpaBHEHHUS TCUCHHUS Ta3a.
Pasnen 6, m. 6.1.
OcCHOBHBIE CBEJICHUS U3
[Ipunoxenue 1.
MEXaHHUKH T'a30B.
1.2 PexXrMBI JBIKEHHUS
KUIKOCTH. VcTeueHune ra3a
4yepe3 OTBEPCTHSI.
CaMmocrosTensHoe
YpaBuenue beprymin.
. n3ydeHue
CrpyiiHOe ABHKEHUE Ta3a. o .
yaeOHOH Konucnexr nexnnit;
Teno- u MaccomnepeHoc.
SIBCHISL. 3AKOHbL 11 065 0,65/0, 15 JIUTEPATYPHI; pacuer TK-3.1, TIK-
i ! 351 moaroroska MJ13 MPAaKTUIECKOTO 3.2, IIK-3.3
YpaBHEHUS TIEPEHOCA
Nel. Paznen 6, m. 3aJJaHUsl.
BEILIECTBA, TeIIa U
6.1. Ilpunoxenue
HAMITYJIbCA! 1
TEIUIONIPOBOIHOCTD, 4 '
KOHBEKIIUS, U3ITyYCHHE,
mhdysus.
1.3 TemnonpoBOAHOCTb.
CamocrosTensHoe
JuddepennmansHoe
n3y4YeHUe .
ypaBHECHHUE - KoHcrnekT neximii;
TETIONPOBOTHOCTH. 0,65/0, ya pacuet TIK-3.1, TIK-
0,65 15 | nureparypsr; U/13
TemmonpoBoJHOCTE IpH 251 MIPAKTHYECKOTO 3.2, TIK-3.3
CTalHOHAPHOM H Ne2. Pasnen 6, . 3aJIaHus
p 6.1. Ilpunoxenue ’
HECTALlMOHAPHOM PEXHME. 1
Temmonepenaua '
1.4 KoHBeKTUBHBI! TeIIO- U CamocrosTensHoe
MacCOIepPeHoC Npu H3y4YCHHE Koncnexr nexnnit;
CBOOO/THOM U BBIHYX/ICHHOM 0,65/0, yueOHO pacuer IK-3.1, TIK-
0,65 20
TE€4YCHUH. SH nurepatypsl; UJ13 IIPaKTUIECKOTO 3.2, IIK-3.3
T'mnponunamuueckuit u Ne3. Paspen 6, 1. 3aJaHuUs.
TEIUIOBOH MOTrpaHUYHbIC 6.1.




cJIon. PayaliMOHHBIN TEIUIO
- ¥ MaccoIepeHoc.
OCHOBHEIE TTOHATHS U
3aKOHBI. BUIBI Ty4uCThIX
MoTOKOB. CIIOKHBIH

IMpunoxenue 1.

TEII000MEH.
HWroro no pazaeny 2,6 2‘6121’1 65
2. Paznen 2. Tenmorenepanus
CamocrosTenbHOE
2.1 Temnorenepanus 3a cuer u3yeHHe KOHCTIEKT JIeKIHiL:
C)KUTaHUS TOIUINBA. yueOHO# acuct TK-4.1. TIK-
OCHOBHBIC XapaKTePUCTUKU 0,7 0,7 15 | mureparypsr; U3 . algnqecxoro 4 HIZ 43
toruBa. OCHOBHI TEOpUHN Ned4. Pazpmen 6, m. p AR - '
TOpEHMUSL. 6.1. Ilpunoxenne n ’
1.
CamocrosTensHoe
2.2 PacyeTsl MOJHOTO U
n3yJdeHne ..
HETIOJIHOTO TOPEHHS eGHoil KoHcrekT neknuit;
TOIIMBA. Y CTpOicTBa Ui 0,7/0,5 i . pacuer IK-4.1, IIK-
0,7 15,4 | mureparypsr; /13
CKUTaHUs TOIUIMBA. nu NeS. Paszen 6. 1 MPaKTUYECKOTO 4.2, TIK-4.3
Tenmorenepanus 3a caer e - 3a/1aHusl.
6.1. [punoxenue
JNIEKTPOIHEPTHH. 1
HWroro no pazaeny 1,4 1’41110’5 30,4
Hroro 3a cemectp 4 4/1,61 | 95,4 3a4ET
Hroro no aucuuruinae 4 4/1,61 | 95,4 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jist perieHust IpeayCMOTPEHHBIX BUAOB YU€OHOM paOOThI MPU U3YUYSCHUH JUCIUTUINHBI
«Tennodusnkay B KauecTBE 00pa30BaTEIbHBIX TEXHOJIOTHIA NCIOIB3YIOTCS KaK TPAJUIIMOHHEIE,
TaK U MOAYJIbHO-KOMIETEHTHOCTHBIE TeXHOJOrHH. Ilepenada HEOOXOAMMBIX TEOPETHUECKUX
3HaHUH W (QOPMHPOBAHUE TMPEIACTABICHUA IO KypCy MPOUCXOAUT C TNPUMEHEHHEM
MYJIbTUMEIUHHOTO 000pyAoBaHUs. JIEKIIMOHHBIM MaTepuan 3aKpervisieTcs Ha MPaKTHYEeCKUX
paboTax, rie IPUMEHSETCSI COBMECTHAs! NEeSITeIbHOCTh CTYACHTOB B TPYIINE, HAIIPABICHHAS Ha
pemieHre oOLIel 3amauMd MyTeM CIIOKEHHUS pPe3ysbTaTOB WHAMBHIYaIbHOH pPaOOTHI YJICHOB
rpynmsl. [ pa3BUTHS UM COBEPIICHCTBOBAHUS KOMMYHHKATHBHBIX CIOCOOHOCTEH CTYIEHTOB
OpPraHMU3yIOTCA NMPAKTUYECKUE 3aHATHS B BHJIE JUCKYCCHUM, aHaIM3a pPEAJbHBIX MPOOJIEMHBIX
CUTyallMid M MEXIUCIHUILUTMHAPHBIX CBSA3EH M3 pa3iIMyHBIX 00JacTeil B KOHTEKCTE periaeMoi
3agaun. CamocTosTenbHas paboTa CTUMYIUPYET CTYACHTOB K CaMOCTOSITEIbHOM NMPOpaboTKe
TEM B IIPOLIECCE MTOATOTOBKH KOHCIIEKTOB U 1J13.

6 YueOHO-MeTOAMYECKOE O0ecTiedeHre CaMOCTOATEIbLHOI PadoThl 00y4ar0IHXCH

[IpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEeHUsI POMEKYTOYHOM aTTecTallun
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecieYeHue TN CUMILTUHBI

a) OcHoBHas JquTEpaTypa:

1. Koctun, A. B. OcHoBbI Temodpusuku : yuebHoe nocodue / A. B. Koctun, JI. A.
BoponoBa. — Mocksa : PYT (MUUT), 2020. — 101 ¢. — Texkcrt : anekTpoHHbIH // JIaHb :
ANEKTPOHHO-OnOMMoTeynas cuctema. — URL: https://e.lanbook.com/book/175909

2. HlanomHuukos, B. B. Tennorexnuka : yaebnoe nocobue / B. B. [llanomrxukos, O.
B. Koponesa, b. I1. Konecuukos. — Kpacnonap : KyoI'TV, 2022. — 291 ¢. — ISBN 978-5-
8333-1146-2. — TekcT : 3neKTpOoHHBIHN // JIaHb : 21eKTpOHHO-OMOINOTEeYHAs cUcTEMa. —
URL.: https://e.lanbook.com/book/318959

0) lonojiHUTe/ILHAS JIUTEPATypa:

1. 3t03ep, B.A. TennorexHuka u TerioBas padbora neyeit [ neKTpoHHbIN pecypc]:
yaebnoe mocoome / B.A. [I3ro3zep. Cankrt-lIletrepOypr: Jlamp. 2017. 384 c¢. URL
https://e.lanbook.com/reader/book/93750/#1

2. CmupnoB, B.I'. Termodusuka : yaebHoe nmocodbue / B. I'. Cmupnos, B. B. dsipaun,
T. JI. Kum. — Kemepogo : Ky3I'TY umenn T.®. ['opbauea, 2018. — 171 ¢. — ISBN 978-5-
00137-007-9. Pexxum moctyma URL.: https://e.lanbook.com/book/115162

3. Musko, K. b. Uucnennoe pemienne 3a1a4 ruijpoJUHAMUAKHI U TETNIOMAacCOOOMEHa :
yaeoHoe mocobue / K.b. Munko, I'.I". SIapkoB. - M. : MOU, 2020. - ISBN 978-5-383-01425-
7 - Texcr : anextponusiii // OBC "KoncynpranT crynenra” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383014257.html

B) MeToanueckue yKazaHusi:

1. MarBeeBa, ['. H. DxciepuMeHTanbHOE HCCIIEA0BaHUE MTPOIECCOB TEIIOO0OMEHA :
yuebHoe nocodbue / I'. H. MarseeBa, 0. 1. Taprakosckwuii, b. K. Cennukun. - 2-e u3n.,
nmoAroT. o ned. u3za. 2008 r. - Marautoropek : MI'TY, 2011. - 1 anextpos. ont. auck (CD-
ROM). - 3aru. ¢ Turyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3909 - MakpooOnekT. - Teker :
AIEKTPOHHBIN. - CBeneHust 1ocTymHbI Takke Ha CD-ROM.



https://e.lanbook.com/book/175909
https://e.lanbook.com/book/318959
https://e.lanbook.com/reader/book/93750/#1
https://www.studentlibrary.ru/book/ISBN9785383014257.html
https://host.megaprolib.net/MP0109/Download/MObject/3909

2. Iluntsa, T. H. DxcniepuMeHTaIbHOE UCCIIEI0BAHKE MTPOLIECCOB TEPMOJIUHAMUKH.
JlaboparopHslii mpakTukyM : yaebnoe mocobue / T. H. [Tunats ; MI'TY. - Marautoropck :
MI'TY, 2013. - 1 anekrpos. ont. auck (CD-ROM). - 3aru. ¢ Tutyn. sxpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/260 - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - CBeaenus poctynusl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammuoe obecnevyenune

HaunmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional
. cBOOOIHO
72ip pactpoctpansiemoe 110 Occepouio
Adobe Reader cB060OAHO 0eccpouHo
pacrpoctpansiemoe 110

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
HazBanue kypca Ccpuika

MexnyHapoaHas pedepaTuBHas u
MOJIHOTEKCTOBAs CrpaBovHas 0aza maHHbIX | hitps://www.nature.com/siteindex
Hay4uHBIX u3ganuil «Springer Naturey
OnexTpoHHbIe pecypcsl Oubnuoreku MI'TY
uM. I'.11. HocoBa
Poccuiickas I'ocynapcTBenHas 6ubnnoreka.
Karanoru
®denepalibHOE TOCYAapCTBEHHOE OI0IKETHOE
yupexnaenne  «®Denepanbhbiii  mHCTHTYT [ URL: http://www1.fips.ru/
IIPOMBIIIJIEHHONW COOCTBEHHOCTH»

https://host.megaprolib.net/MP0109/Web

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

HamnmonansHas
uHdopMmanmonHo-anaauTHueckas cuctema — | URL:https://elibrary.ru/project_risc.asp
Poccuiickuit WHJIEKC HAay4YHOT'O

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MatepuaibHO-TEXHUIYECKOE 00eCITeUCHHIE TUCITUTUINHBI BKITFOYACT:

Y4eOHble ayAUTOpUH IS TPOBEICHUS 3aHATUH JIGKIIHOHHOTO THUIIA!

- MyJIbTUMEUIHBIC CPEICTBA XPaHEHHUSI, Iepeladll | MPeACTaBIeHUS HHPOPMAIIHH.

Y4eOHble ayIuTOpUU JJs TPOBEACHUS TMPAKTUUYECKUX 3aHATUH, TPYHIOBBIX U
WHIMBUIYATBHBIX KOHCYJBTAIUH, TEKYIIETr0 KOHTPOJISI U TPOMEXKYTOUYHOM aTTeCTaIlH: - JOCKa,
MeTl.

YueOHbIe ayAUTOPUH IS CAMOCTOSITEIHHOM pabOThl 00YJIArOIINXCSI:

- TmepcoHanbHbIe KoMmmbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CPEy YHHBEPCUTETA.

[Tomemenune st XpaHeHHs W NPOPUIAKTHYECKOTO OOCTY)KHBAHHS y4eOHOTO
000pyIOBaHUS:

- CTeJUTaXKu, cef (bl U1 XpaHeHHs y4eOHOTro 000pyI0BaHUsl, MHCTPYMEHTHI JIsl PEMOHTA
1a60paTOPHOTO 00OPYIOBAHMS.


https://host.megaprolib.net/MP0109/Download/MObject/260

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

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

1. Urto Takoe ypaBHeHUEe cocTOsiHMA? Hamucarh ypaBHEHHE COCTOSIHUS UACAIBHOIO
rasa.

2. Urto takoe TepMoauHamMudeckuil mporecc? OOBICHUTD MOHATHSI PABHOBECHBIA M
HEPABHOBECHBIN IIPOLIECCHI.

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

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

5. [Touemy TemIOeMKOCTh 3aBUCUT OT mpouecca? JlaiTe 3HaYEHUs TEIIOEMKOCTEN
JUTsl OCHOBHBIX MPOIECCOB U3BMEHEHUSI COCTOSIHUS.

6. Hanumnre ananmutuueckne BbIpakeHHs | 3akoHa TEpMOJMHAMHMKH 4epe3
SHTAJIBIIMIO M BHYTPEHHIOI SHEPruto, oowsicHuTe ux. OOBSICHUTE COAepiKaHUe
3aKOHa.

1. Hanmumure ananutudeckoe Boipakenue Il 3akona trepmonunamuku. Coaepikanue
1 ocHOBHBIE hopmynupoBku Il 3aKoHa TEPMOAMHAMUKHY.

8. Uro Ttakoe oOpatumble u HeoOpatumbie mporeccel? V3MeHeHHe SHTpPONUU
CHUCTeMBl B HEOOpaTHUMBIX mporeccax. V3MeHeHue SHTponuu B aauabaTHBIX
nporeccax.

9. Kak mMoxeT U3MEHSAThCS SHTPOINHMS B U30JUPOBAHHOM CUCTEME MPU IMPOTEKAHUH B

HeH pa3InYHbIX TEPMOJUHAMUYECKHUX IIPOLECCOB?
Pazgen 1: tema 1.2.

Kakue pexumbl TeueHus KUIKOCTH ObIBAIOT?

Uro onpeaensieT uncio nonodus Peiinonbaca?

UYro onpeaensat uncio noxodus Ditnepa?

Pu3nuecKkuil CMbICI ypaBHEHUS bepHyIu.

Yro takoe Gaponupdysus?

KakoBsl ocobenHoctu 6apoauddyzuu?

B uem guznyeckoe oTinyKe TEIIONEpEeHOca OT TermioMacconepenoca?

NookrwnpE

Pasznen 1: tema 1.3.

1. Crnioco0bl mepeHoca TEmI0Thl, UX OCHOBHBIE 3aKOHOMEPHOCTH. KakoB MexaHu3m
nporiecca TEeMIONPOBOIHOCTH B ra3ax, >KUIKOCTAX U TBEpAbIX BellecTBax?

2. [TonsiTHe TeMnepaTypHOro MoJsl.

3. dusznyeckas CyIIHOCTh IPOLECCA TEPEHOCA TEILIOTHI TEILUIONPOBOIHOCTHIO.

4. CdopmynupyiiTe OCHOBHOM 3aKOH TETIONPOBOIHOCTH.

5. IlonsTe rpagueHTa TeMIeparypsl.

6. Urto Ha3zwiBaeTCs KOAGOUIIMEHTOM TEIJIOMPOBOAHOCTH, €T0 PAa3MEPHOCTb,
obo3HaueHue?

7. Kak 3aBucuT K03 PUIMEHT TEIIONPOBOAHOCTH OT TEMIIEPATyphl?

8. Kakoii mporuecc Ha3pIBaeTCs CTallMOHAPHBIM?

9. HuddepeHnnanbHoe ypaBHEHUE TEIUIONPOBOJHOCTH JUIA  CTAl[MOHAPHOIO
pexuMa.

10. Koaddumment Tennonepeaaun 1j1st TIOCKOM CTEHKH.

11. Koaddumnment Tennonepenaun 1jis MATUHAPUYESCKONW CTEHKH.



12.
13.

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

[TonsiTHE HecTalMOHAPHOTO TEIUIOBOTO PEKHUMA.

UYro HazbiBaeTca KO3 HULIHEHTOM TEMIIEPATypOIPOBOAHOCTH, €0 Pa3MEPHOCTD,
o0o3HavYeHHE, (PU3HMUECKUN CMBICT?

[TonsiTue 6Ge3pa3sMepHOl TEMIIEPATYPHI.

UYucno buo, ero puandeckuii CMBICI.

dopmyna u pusznueckuit cMpica ynciia Dypee.

[TokazaTe pacnpeneneHue TeMneparypbl BHyTpH TEPMUUYECKH TOHKOTO TeJa.
[IpuHMn pacuera HarpeBaHUs WK OXJIaXKJICHHS TeJ KOHEYHBIX Pa3MepOB.
Kakue TernmooOMeHHbIe anmapaTsl padOTAIOT MPU HECTAITMOHAPHOM TEIIJIOBOM
pexume?

Pasnen 1: tema 1.4.

BWON

ONo O

9.

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

B kakux cpegax BO3MOKHA KOHBEKIIMS?

Kakue BuIbI KOHBEKTUBHOT'O TEILII00OMEHA BaM U3BECTHEI?

Kaxkue Teminodusnyueckne cBOWCTBA KUIKOCTEH BaM H3BECTHBI?

YUro mnoHuUMaeTCs II0J BA3KOCTBIO JKHIKOCTH, KAaKHWe BHALI BI3KOCTH BaM
HW3BECTHHI?

®DaKTOpPHI, BIUSAIONINE HA KOHBEKTUBHBIN TETNIOOOMEH.

PesxuMBI IBMOKEHUS SKUIKOCTH.

Kak mpoucxoauT nepeHoc TemioThl B IAMUHAPHOM U TYpOYJIEHTHOM MOTOKax?
ChopmynupyiiTe OCHOBHON 3aKOH KOHBEKTHBHOTO TEIUIOOOMEHa (TEerIOOTIauu
KOHBEKIIUEH ).

Uro xapakrepusyet uncio HyccenbTa, ero pu3n4eckuii CMbICII.

[TonsiTHEe TMHAMUYECKOTO MOTPAHUYHOTO CIIOA.

[ToHsiTHE TEMIOBOIO MOTPAHUYHOTO CJIOS.

OT d4ero 3aBUCHT COOTHOIICHUE TOJIIMH JUHAMHYECKOTO H TEIJIOBOIO
MOrPaHUYHBIX CJIOEB?

OOmuii BUJI ypaBHEHHUS TOJ00MS, UCIIOIB3YEMOTO JIJIsl pacdeTa TEIUIOOTIauH TIPU
BBIHY>KJICHHON KOHBEKLIUU

Kpurtnueckoe 3Hauenue urcina PeliHonbaca Mpu TEUSHUH KUJIKOCTEH B TpyOax.
duznyeckas Mpupoja mpoiiecca TErI00Tauu MPH CBOOOTHOM KOHBEKIIHH.
@dakTophl, BIUAIOININE HA HWHTEHCUBHOCTh TEIUIOOTAAYM TPU CBOOOJHOMU
KOHBEKIIUH.

Yucno ['pacroda, ero puznyueckuit cMbICI.

BnusHue Ha WHTEHCHMBHOCTH TEIJIOOOMEHA pACIHONOKEHUSI TIOBEPXHOCTH B
MPOCTPAHCTBE.

[TpuHnMn pacueTra mepeHoca TEMJIOTHI Yepe3 Y3KHe IIeTH C Yy4eTOM CBOOOTHOMN
KOHBEKIIUH.

duznueckas CylHOCTh IPOLIECcCa TEMIOBOTO U3TyUEHHUS.

Pasznen 2: tema 2.1.

orwdPE

Omnpenenenue npouecca rOPEHUs.

KoaduimenT n3bbiTKa Bo3ayxa U ero (u3H4ecKuii CMbICI.
Tennorenepanus 3a cueT BHITOpaHUs pUMecel (IpUBEIUTE IPUMED).
TemnepaTypa BocIjilaMEeHEHHs! TOIUIUBA: MOHATHE U (PU3UUECKUN CMBICTT.
Temmneparypa ropeHust: MOHATHE U (HUZNUECKHIA CMBICIT

Pasznen 2: tema 2.2.

1.

B uem oTian4ue moaHOro ropCHUs OT HETIOJIHOT0?



Uem onacHO HEMOJTHOE TOPSHHS ISl SKOJIOTUU ?

Crioco6b1 O0pBOBI C HETIOTHBIM TOPEHUEM.

YCTpONCTBO M IPUHIIUI PA0OTHI TOPETIOK IKEKIIMOHHOTO TUIIA.

YCTpoiCTBO M MPUHLIKIT PAaOOTHI TOMOK JJISl CJIOEBOTO CKUTAHUS TOTUIMBA.
OCHOBBI TEIUJIOTEHEpaIlUU 3a CYET JJICKTPUYECKON HHepruu (MHAYKIIMOHHBINA
HArpes, TUAJICKTPUUYCCKUM, SIIEKTPOHHO-TYUEBOH).

o UTA WM

6.2 npumepHvle memol H/[3

W13 Nel
I[aHBI OJHO H ﬂByCHOﬁHaﬂ KI/IpHI/I‘-IHBIe CTCHKU. OHpeI[eJII/ITB IIJIOTHOCTH TCIIJIOBOI'O
IMOTOKa TCIIOIPOBOJHOCTBIO, KOHBCKHHCﬁ, HU3IY4YCHUEM IJI1 UCXOAHBIX JaHHBIX:
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U 5h arregareas  *
OnHocolHas CTEHKa JIByXcioiiHas CTEHKa Temneparypa
1 2 3 4 5 6 7 8 9 BO3TTyXa B
oc oc oc oc oc o oc oc oc naboparopuu
224 214 192 202 177 155 147 125 95 25

N3 No2

Tpy6onposox di/d,=14/16 u3 cramu ¢ koddduimenTom terionpoBoanoctu 46 Br/m-K
TEIJION30JIMPOBAaH CTEKJIOBaTOM ¢ ko3dduimentom temnonpoBoanoctu 0,055 Br/m K. Buyrpu
nporekaeT Boaa ¢ temneparypoi 100 °C u naBnenuem 4 Kre/em>. Koaddutment rennootaauu
OT BOJIbI K BHYTPEHHEN MOBEpXHOCTH TpyOs! 2000 Br/m? K. TemmepaTtypa OKpyXaromen cpejbl
20 °C. Kakoit gomkHa OBbITH TOJMIIIMHA TETJIOBON 30NN, YTOOBI TEIUIOBBIE MMOTEPU CHUZUIUCH
B2 p2a3a Py HEM3MEHHOM KOX((PHUIIMEHTE TEIUIOOTIaYl C MOBEPXHOCTH TPYOBI U M30JAIUH 15
Bt/m”-K?

N3 Ne3
Onpenenuts uucino PeliHonbiaca Re mpu oOTrekaHuu miuacTHHBl JUIMHOU =5 M cyxum
Bo3ayxoMm mipu Temmeparype t=30 °C co ckopocthio w=2 wM/c, eciau Kod(PUIHUEeHT
KHHEMATUYECKOM BA3KOCTH paBeH v=16-10-6 M2/c.

N3 Ned
3ajaH cocTaB KaMEHHOIO yIiisi Ha roprouyro maccy tormumBa, %: Cr, Or, Hr, Sr, Nr,
30JILHOCTH TIPUBEJIEHA HA CYXYIO Maccy A, BIaXKHOCTh Ha pabouyio maccy W;P. Onpenenuts
COCTaB TOIUIMBA HA pabovyl0 MacCy TOILIMBA mpH BraxksocTd Wi°, 1 moAcyleHHOro Tomusa
npu Baaxuoctu WP

CocTaB kaMeHHoOro yris, %

Ne Cr Hr Nr Or Sr Ac w,P w,P

1 76,0 5,9 1,6 11,7 52 17,5 13,0 50




W13 Ne5
Onpenenuth kKodDPUIMEHT U30BITKA BO3ayXa 0, eciu u3BecTHO cozepkanne CO2,% B
CYXUX MPOAYKTax CrOpaHHus, IIPU IIOJIHOM CXKUT'aHUU IIPUPOISHOIO rasa.

Bapuant 1 2 3 4 5 6 7 8 9 10

CO,,% 114 | 11,2 | 110 10,8 106 | 104 | 10,2 | 10,0 9,8 9,6

6.3. Oyenounvie cpeocmea 0nsa meKywe20 KOHmMpOJs YCneeaemocmu, NpoMeHICymoyHou
ammecmayuu no UMo2am 0C80EHUsL OUCYUNTUHBL:

. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH [I€YHBIX Ia30B.
. CBOOO/IHbIE U YaCTUYHO OTPaHUUYEHHBIE CTPYITHbIE TEUEHUS.
. OrpaHr4eHHbIE CTPYHHBIC TCUCHUS. THKEKTOP U 25KEKTOP.
. [Torepu sHEPTUM NPU TBUKEHUU TA30B.
. Bugpl nepenoca temnorsl. OCHOBHBIE OHATHUS U ONPEAETICHHUS.
. uddepennnanbHoe ypaBHEHNE TETUIONPOBOIHOCTH. | paHUYHBIE YCIIOBHUS.
. Koapuuument reronpoBoaHocTy cranei u pakTopbl, BIUSIOIINE HA HETO.
. CranmoHapHasi ¥ HeCTallMOHAPHAS TETUIONPOBOIHOCTD
. KonBekTHBHBII Terioo0MeH npy cBOOOTHOM M BBIHYKJIEHHOM JIBUKEHHUHU T'a30B.
10. KpurepuasibHble ypaBHEHHUsI KOHBEKTUBHOI'O TEINIOOOMEHa.
11. TenmooOMeH uznydeHueM. BUIbl TyduCTBIX TOTOKOB.
12. OcoOeHHOCTH U3IIy4YE€HHUS ra30B.
13. TeriooOMeH H3ITy4yeHHEM MEXIy TelaMu, MPOM3BOJIBHO PACHOJOXKEHHBIMH B
IPOCTPAHCTBE.
14. Yrnosble K03 GUIMEHTH] U3TY4YEHUS.
15. TermooOMeH M3Tyd9eHUEM MPH HATWYHH SKPAHOB MEXK/TY MTOBEPXHOCTSIMH.
17.  OcHOBBI Teopuu MOAOOHMA U  MOJAEIMPOBAHUSA  TEMJOTEXHUYECKUX U
TETUIOIHEPTETHYECKUX MPOLIECCOB U 000PYIOBaHUSI.
18. OcHOBBI pacueTa HarpeBa «TOHKHUX» U «MAaCCHUBHBIX» 3aIOTOBOK.

O 00 1 N DN B~ W —




[Tpunoxenue 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

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

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCTBA

[1K-4 - CrnocobeH OpuUeHTUPOBATHCS B OCHOBHBIX MpoOiieMax TexHOoc(epHOil 0e30MacHOCTH; MPUHUMATh Y4acTHe B HAyYHO-HCCIIEI0BATEIbCKUX
pa3paboTkax 1Mo MPO(HII0 TOATOTOBKH: CHCTEMAaTU3UPOBATh WH(GOPMAIMIO TI0 TEME HCCIICIOBAHWM, NMPUHUMATh Y9acTHE B JKCIICPUMEHTAX,
oOpabaTeiBaTh MOJy4YEHHBbIC NaHHBIC; pelIaTh 3a7aud MPO(PECCHOHAIBHON IESATENbHOCTH B COCTaBE HAyYHO-HCCIIEIOBATEIBCKOTO KOJIJICKTUBA;
HCIIOJIb30BaTh 3aKOHBI M METOJbI MAaTEMAaTHKH, €CTECTBCHHBIX, TYMAHUTAPHBIX U 3KOHOMHYECKHX HAYK MPH PEIICHUH MPOPECCHOHATBHBIX 3a]1ad,
MIPUMEHSITh Ha PAKTHKE HABBIKY MPOBEJICHUS U OMMCAHUS HCCIEA0BaHUMN, B TOM YHCIIE KCIIEPUMEHTAIbHBIX

[1K-4.1 B cocmase Hayuno- | [lepeuenv meopemuueckux 60npocos K 3auemy:
UCC1e0068amenbCKo2o konnekmuea | 1. OCHOBHbIE OOBEKTHI TEIUIOTEXHOJIOI M IPOMBIIIJIEHHBIX IPOU3BO/ICTB.
npuHumaem yyacmue 6 pazpabomrke u | 2. OnpeneneHue OOBEKTOB TEIUIOTEXHOJOTUH, B KOTOPBIX MPEUMYILECTBEHHO
9KO1020-IKOHOMUYECKOM IPUMEHSIOTCS 3aKOHBI THIPOTa30AMHAMHUKH.
obocnoeaHuu  nianoé  eneopenus |3. OrmnpeneneHue OOBEKTOB TEIJIOTEXHOJOTHH, B KOTOPBIX MPEUMYIECTBEHHO
HOB01 NPUPOOOOXPAHHOU MEXHUKYU U | IPUMEHSIOTCS 3aKOHBI a3POJUHAMUKH.
MexXHOI02Ul, akoHomuueckom |4. OmpeneneHne OOBEKTOB TEIJIOTEXHOJOTHH, B KOTOPBIX MPEUMYIIECTBEHHO
pezynuposaruu npupooooXpanHol | IpUMEHsIoTcs 3akoH Dypbe.
0esamenbHOCmU OpP2aHU3aAYUU 5. OmnpeneneHne OOBEKTOB TEIJIOTEXHOJOTHH, B KOTOPHIX HPEUMYIIECTBEHHO
npuUMeHstoTcs 3akoH HproToHa-Puxmana.
6. OmpeneneHre OOBEKTOB TEIUIOTEXHOJIOTHHM, B KOTOPBIX HMPEUMYIIECTBEHHO
npuMeHstoTes 3akoH Ctedana-bonpimana.
7. OmpeneneHre OOBEKTOB TEIUIOTEXHOJIOTHHM, B KOTOPBIX MPEUMYIIECTBEHHO
MPUMEHSIFOTCS 3aKOH U dy3un.
8. OmnpeneneHre OOBEKTOB TEIUIOTEXHOJIOTUH, B KOTOPBIX MPEUMYIIECTBEHHO
OPUMEHSIOTCS 3aKOHBI TEPMOXMMHMU (B YacTH CrOpaHHUs HHEPreTHYECKOro
TOTUTNBA).
[1K-4.2 B cocmase Hayyno- | [Ipumepnoe npaxmuueckoe 3a0anue Os 3a4ema:
UCCe008amenbCKo20 Konlekmuéa | 3aJaHus JUis HanmucaHus pedeparos:

npuHUMaem yyacmue 8 paspabomke

1. OOBEKTHI TEIIOTEXHOJIOTUH TPOMBIIUIEHHBIX TPOU3BOJICTB.




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE CpeacTBa

Meponpusmull no CHUDICEHUIO
NOJCAPHLIX U Opyeux  PUcKog
Upe3bIUAliHbIX CUMYaAYULL

2. OOBEKTHI TEIJIOTCXHOJIOTHIA,
3aKOHBI TUAPOTA30IMHAMHUKH.

3. OOBeKTBl TEIIOTEXHOJOTHH, B
3aKOHBI a9POIMHAMHUKH.

4. OOBEKTHl TEIJIOTEXHOJOTHH, B
3akoH Dypse.

5. OOBEKTHI TEIUIOTEXHOJIOTUH, B
3aKkoH HproToHa-PuxmMana.

6. OOBEKTHI TEIUIOTEXHOJIOTUH, B
3akoH Credana-bonbnmana.

7. OOBEKTHI TEIUIOTEXHOJIOTUH, B
3aKkoH qudy3un.

8. OOBEKTHl TEIUIOTEXHOJOTUH, B KOTOPBIX MPEUMYIIECTBEHHO MPUMEHSIIOTCS
3aKOHBI TEPMOXHUMHH (B YACTH CrOPaHUs YHEPTETUYECKOTO TOILIMBA).

B KOTOPBIX MNPCUMYHICCTBCHHO IPUMCHAKOTCA

KOTOPBIX MNPECUMYIICCTBCHHO IIPUMCHAKOTCA

KOTOPBIX MPEUMYIICCTBECHHO IIPHUMCHAIOTCA

KOTOPBIX MPEUMYIICCTBECHHO IIPHUMCHAIOTCA

KOTOPBIX MNPECUMYIICCTBCHHO IIPUMCHAIOTCA

KOTOPBIX MPEUMYIICCTBECHHO IIPHUMCHAIOTCA

[1K-4.3

B cocmage HAay4Ho-
UCCe008AMENbCKO2O KOJLIeKMUed
npuHuMaem — yuacmue 8  OyeHKe
Pe3YIbmamueHOCmu u
aghghexmuenocmu cucmemol
VAPAGAeHUsL OXPAHOU mMpyoa

Ipumep 3a0anus na pewienue 3a0ay u3 npogeccuorHarbHou odIacmu.

C ucnonb3oBaHeM OMOIMOTEYHBIX PECYPCOB MPOBECTU MOUCK MHPOPMAILUH IO
TeMe, 3aJJaHHOM MPEeTIoIaBaTeNIeM.

IIpumeps! Tem:

1. CriocoObl cHUXkEHUS BBIOPOCOB OKCHJIA YIIIEpo/ia 3a CUET OpraHU3aluy MOJIHOTO
TOPEHUs: IePCIEeKTUBBI U TPOOIEMbI

2. CHmkeHHe BBIOPOCOB JMOKCHAA YIepoJa Ha OCHOBE MPOU3BOJICTBA CYXOTO
TbAA.

3. TemoBoe BO3JEHCTBHE TEIJIOTEXHOJIOTHYECKUAX arperaroB Ha MEPCOHAN, IMyTH
peleHus, TPy THOCTH.

[1K-3 - CnocoGeH onpeaensTh HOPMaTHBHBIE YPOBHH JONMYCTUMBIX HETaTUBHBIX BO3JEHCTBHMI Ha YellOBEKa M OKPYXKAIOLIYIO CPEIy; MPOBOIUTH
U3MEpEeHUsl ypoBHEHl omacHOCTel B cpeie oOuTaHuUs, o0pabaTbiBaTh IOJIyYEHHBIE DPE3YyJbTaThl, COCTABIATH IMPOTHO3bI BO3MOKHOTO pPa3BUTHUS
CUTyalluy; aHAJIU3UPOBATh MEXAHMU3MBI BO3ACHCTBHS OMACHOCTEM Ha YEJIOBEKA, ONPEAEIATh XapaKTep B3aMMOJAEHCTBHS OpPraHHU3Ma 4YEJIOBEKa C
OIMACHOCTSIMHM cpefibl OOUTaHUsl C Y4eTOM CleUU(PUKU MeXaHW3Ma TOKCHYECKOTO JAEWCTBUS BPEIHBIX BEIIECTB, SHEPreTHUYECKOIO BO3JIEHCTBUS U
KOMOWHUPOBAHHOT'O JIEHCTBHS BPEIHBIX (PAKTOPOB; ONPEEIIsATh ONACHbIE, YPE3BbIUAITHO ONACHBIE 30HBI, 30HBI IPHEMJIEMOT'0 PUCKa

I1K-3.1

| OcymiecTBisIeT

MOHHUTOPHHT Hepequb meopemu4yecKux 60npocoe K avemy.




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE CpeacTBa

KOMIIETCHITHH
(YHKITMOHUPOBAHHUSI cucteM | 1. TepmonHaMHKa U MEXaHUKa ra3oB.
o0ecrieueHHUs. U YIPABJICHUS OXPaHOM | 2. DHTANbIHNS, TEIUIOTA.
OKpY’KaloIlle Cpelibl, oOXpaHol Tpyaa, [ 3. OCHOBHbIC ypaBHEHUsI TEUCHUS Tra3a.
0e30MacHOCThI0O B upe3BblYaiiHbIX | 4. OCHOBHBIE CBE/ICHUS U3 MEXaHUKH T'a30B.
CHUTYyalHUsIX 5. PeXXUMBI JIBUKEHUS KUJIKOCTH.
6. McTeuenue raza yepes3 OTBEPCTHUS.
7. YpaBuenue bepuymmu. CtpyitHOe BHKEHHE ra3a.
8. Temno- u macconepeHoc.
9. SIBneHusi, 3aKOHBI W YypPAaBHEHHs TIEPEHOCA BEIECTBA, TEIJIa M HMITYJbCA:
TEIUIONPOBOAHOCTh, KOHBEKIHS, M3IydeHue, 1updysus.
I1K-3.2 [IpoBoaut MJIAHUPOBAHKE u | Ilpumeproe npakmuueckoe 3adanue 0is 3a4ema:
JTOKYMEHTaIbHOE conpoBoxkaeHue | 1. B kakux equHUIax u3MepsieTcss KOJIM4eCTBO TeTUIOThHI?
NEeATEILHOCTH 10 coOmoaeHuo win | 1. °C;
JOCTH>KEHUIO TpeOoBaHUii | 2. KI/M;
HOPMAaTUBHBIX aKTOB B cdepe oxpaHsl | 3. Jx;
OKpYXKarollle cpefbl, OXpaHbl Tpynaa, |4. H/m
0€30MacHOCTH B ype3BblYaiiHbIX | 2. TermnonpoBoAHOCTh KAKUX MaTepuaioB HauoOobIas?
CUTYaIUAX 1. Mertainos;
2. I"a30B;
3. TBepIbIX TEN - TUAIEKTPUKOB;
4, Kunakocreii.
3. OT Kakux mapaMeTpoB 3aBUCUT KOAPPUITUEHT TEIIIOMPOBOJHOCTH?
1. OT BUIa OBM)KEHUS )KUIKOCTH,
2. Ot TemmnepaTypsl U GU3HYECKUX CBOWCTB BEIIECTB;
3. OT Macchl 1 IONIAIN IOBEPXHOCTH TEJa;
4. OT KOJMYecTBa MOIBEICHHOU TEIJIOTHI.

4

. Kakoe u3 YPaBHCHHE INIOTHOCTH TEIIJIOBOI'O ITIOTOKA COOTBETCTBYET IIEPCHOCY

TCIJIOTHI TCIIJIOMPOBOJHOCTHIO Y€PE3 0I[HOCJ'IOI>1Hy10 IJIOCKYIO CTCHKY:

1.

S )
q :z(tz _tl)’
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2. q=-Agradt;
3. q=alt, -t,);
4, qzi(t ~t,).
5 2 1
5.
1.

ITo KaKOMY U3 ypaBHeHI/Iﬁ PACCUUTBIBACTCA TCILIOIICpECaAada 4€pe3 CTeHKY?

_ ;Z'(tcl _tc2)
o
2 q _ tcl - t§n+1)
7 —17
3 _ orcl orc2
T s T
al aZ

6. VYka3zaTb, KakoMy HHTEpBaly 3HaueHUH Kod(p(dulrueHTa A COOTBETCTBYET
TEIJIONPOBOJHOCTh CTAJICH.

1. 20-50Bt/(m°C)

2. 0,07-4Bt/(m°C)

3. 0,007 -0,07 Br/(m °C)

7. B kakux equHHULIaX U3Mepsierca Koa(OUIMEHT TeTIONpPOBOIHOCTH?

1

Bm |

M2 1

Bm
2. 5 ;
M epao

Bm
3. ;
M-2paod

4, Bm.
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8. Koaddumuent rernonepenayn xapakTepu3yeT HHTEHCUBHOCTb MepeIadn
TEIJIOTHI:
Ot o1HOM cpefibl K IpYyroi;
BHyTpH TBEpABIX CTEHOK;
Ot o1HOM cpesbl K IPYroi uepes pa3eIuTeIbHYI0 CTCHKY;
OT XUAKOCTEN K TBEPABIM CTEHKaM.
. Uucno dypre onpenenser:
PexxuM NBUKEHUS )KUJKOCTH;
TepMu4ecKkyr0 MacCUBHOCTD TEII;
be3pa3zmepHoe Bpems Harpesa;
duznueckre napaMmeTpsl BEMIECTBA.

PONP gD E

I1K-3.3

Cnocoben ocywecmensimv KOHMPOIb
COO0EPACAHUSL 8 UCNPABHOM COCMOSIHUU
cucmem U cpedcmg  3aujumol
oKpydicarouiell cpedvl, pabouux mecm,
cucmem U Cpeocmé 3awumel Nnpu
upessviuatinbix cumyayusx. Cnocobden
ocyujecmenams KOHmMpO/ib 8blNOJHEeHUs
3aNIAHUPOBAHHBIX  MEPONPUSIMULL 1O
oxpane OKpyxcaroueli cpeovl, 0Xpaue
mpyoa, obecneyeHuio Oe30nacHOCmu 6
Upe36bIYAIHBIX CUMYAYUAX HA 0ObeKme

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

3amaua 1. Ilmockass meuyHass CTEHKa COCTOUT U3 CJOS OrHEYHOPHOTO
Marepuaja TOJMIUHOW Si, M M TEIUIOU3OJSIIHOHHOTO CJIOS TOJIIMHOW Sy, M.
Koo (dunueHTsl TEmIonpoBOIHOCTH CJIOEB paBHbL: mepBoro A4,, Br/(m K),
BTOporo 4,, Br/(m K). Temneparypa ra3oB OMBIBAIOIIUX BHYTPEHHIOKO
HOBEPXHOCTh CTEHKU tr, C; KOdQQUIHUEHT TEIIO0TAa4M K BHYTPEHHEN CTEHKE @ ,
Bt/(M°K); or HapyxHOI CTEHKHM K BO3IyXYy «,, BT/(M'K). Ilnmomans cten f, m.
Temmeparypa Bo3/lyxa, OMBIBAIOIIET0 HAPY>KHIOIO TIOBEPXHOCTh CTEHKHU ty, °C.

Heobxomumo onpeaenuts:

a) ofIee TEIIOBOE CONPOTHBIEHHE OT ra3oB M BO3AyXy - R, OO6mwuit
ko3 dunmeHT Tertonepenayn K, MIoTHOCTH TEMIOBOTO MOTOKA M KOJIUYECTBO
TETIoTHI QQ, TepsieMOoe CTEHKOM MpU TpeX BapHaHTaX yKa3aHHBIX B TaOuuIe 2;

0) HaliTU TeMIiepaTyphl B CThIKE cJI0eB tl, t2 ,t3 a1 Tex ke BapuaHTOB;

B) TIIOCTPOUTH JJsI TPETbEero BapuaHTa TIpaduKd pacmpeeeHHs
TeMmreparypel B KoopamHatax t-S m  t-R; cpaBHUTH ¢ Temmeparypamu,
MOJyYEHHBIMU aHAJIMTUYECKUM ITyTeM (1o popmynam);

T') OTIPE/ICTNTh CHI)KEHUE MTOTEPh TEIJIa BO BTOPOM U TPETheM BapHaHTaX I10
CpaBHEHHMIO C mnepBbIM (B mnponenrtax). Ilorepu mnpu mnepBoMm BapuaHTte
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npuHuMarores 3a 100%;

Jl) pe3yJbTaThl pacyeTOB MPEACTaBUTh B BUe Ta0auibl (I[Ipunoxkenue A) u
CIENaTh BBIBOJBI O POJIH TEILIOBOM M3OJISAIUU IS CHIDKEHUS MOTEPh TEIlIa Yepe3
Ki1aaky. Bapuantsl 3agaun gansl B [Ipunoxenuu b.

[Ipmioxxenue A

BapI/IaTI/IBHOCTB 3aJa4un

Temneparypa, °C

R K g Q t ty t ts t,

Bbes temnoBoii n3onsuun

TCIIJIOBBIC ITOKA3aTCIIN

1 TEMIIEPATypPhl OJYYCHHBIE

AHAJIUTHYCCKHU

rpaduyecku

C Ter10BOH U30IALIUEH

TCIIJIOBBIC TTOKAa3aTCIIN

2 TEMIIEPATyphl NOJIYYECHHBIE

AHAJIUTUYCCKU

rpaduyecku

C yABOEHHOM TEIJIOBOI M30JISIIUEN

TCIIJIOBBIC TTOKa3aTCIIN

3 TEMIIEPATYPHI MOTYYECHHbIE

AHAJIUTHYCCKHU

rpaduyecku

CHIDKCHUE MOTCPb TCTIJIOTHI IO CPABHCHUIO!

C IICPBBIM BAPHAHTOM

CO BTOPbBIM BapUaHTOM

C TP€TbUM BaAPUAHTOM




IIpunoxenue b

Jannbie ays 3agaun Nel
Ne S, S, A x t t ) )

BapHUaHTa " " - Br /I,VIK OEZ OBC’ a1, Bt/mMK ap, Br/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 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 1,1 0,1 800 5 100 20 18

0) Ilopsaiok nMpoBeAeHUsI MPOMEKYTOUHON ATTECTAUM, IOKA3aTeJN U KPUTEPUH OLlCHUBAHUS.

Jia monydyenust 3adera mo aucuuiuinHe «Temnogusnka» CTYOEHT AOKEH I0Ka3aTh CIEAYIONME KOMIIETEHIMH IO HCIOJb30BAHUIO U
BHEJIPEHUIO PE3YJITATOB 00pa30BaTeIbHON ACSITETLHOCTH:

Ha ouenky «3aureHo»:
e oOydyarommiics 10JDKEH MOKa3aTh YPOBEHb 3HAHUN HE TOJIBKO HA YPOBHE BOCIIPOU3BEACHUS M OOBSICHEHHUS HH(DOPMAIIHK, HO ¥ HHTEIUICKTYaTbHbIE



HAaBBIKU PCIICHUA HpO6J'ICM " 3a7a4, HAaXOXJICHUS YHUKAJIBbHBIX OTBCTOB K Hp06HeMaM, OLICHKHU U BBIHECCHUA KPUTUICCKUX CY)KﬂeHHﬁ;

e OOydJaromwmiics JOJKCH IPEIOCTABUTH BBIIIOJIHEHHOE 3aJlaHUE, B KOTOPOM OBLTM OBl OTpa)KEHBI MPOOJIEMBI, KAacaloIIHUecs BCEX acHeKTOB
M3y4aeMOU TUCUUILIAHBIL.

Ha oneHKy «He 3a4TeHO»:
e oOyyaromuiicsi He BJIa/IeeT TEPMUHOJIOTHEH N3ydyaeMOl TUCIUILTIHEI;
e oOyyaromuiicsi He MOXKET IMOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U 00BSICHEHUS! MH(OpMAIK N3y4aeMOM TUCIUTUTUHEI;
L4 o6yqa10mm71051 HC MOXKCT IMOKAa3aTh MHTCJUICKTYAJIbHBIC HAaBBIKKW PCIICHUA IIPOCTHIX 3a1a4.



