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JIuer aktyaau3zanuu padodeii nporpaMmsl

Pabouast mporpamma nepecMoTpeHa, oocyxIeHa u ofgoopeHa i peanusanuu B 2024 - 2025
y4eOHOM rofy Ha 3aceaHuu Kadeapsl TeruroTeXHUYECKUX U SHEPTeTHIECKUX CHCTEM

[Iporokomor 20 . Ne

3aB. kadeapoii ET. I—TGH.IHOpeHKO

PaGouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM Toly Ha 3aceaHuu Kapeapbl TerIoTeXHHYECKUX H SHEPTETHICCKUX CHCTEM

[Iporokom ot 20 . Ne

3aB. kadenpoii E.T. I‘TGH_IHOpeHKO

PaGouast mporpamMmma nepecMoTpeHa, 00CykaeHa U o100peHa it peanusanuu B 2026 - 2027
y4eOHOM roly Ha 3aceqaHuu Kadeapsl TerIoTeXHHYECKUX U YHEPTETHUYECKUX CHCTEM

IIporokomor 20 . Ne
3aB. xkadenpoit E.I'. Hemmopenko

Pabouas mporpamma niepecMoTpeHa, 00CyxIeHa u oo0pena s peaymsanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl TeIoTeXHUYSCKUX U SHEPTeTUUCCKUX CUCTEM

[Ipotokom ot 20 . Ne

3aB. kadeapoii ET. ITemnopeHKo

Pabouast mporpamma niepecMoTpeHa, 00cyxieHa u ogoopena s peanmzanuu B 2028 - 2029
y4eOHOM Toy Ha 3acenaHud kageapsl TerroTeXHUYECKUX U SHEPTETHIECKUX CHCTEM

[Ipotokomor 20 1. Ne

3aB. kadeapoii ET. }TenmopeHKo




1 Ilesiu ocBOeHMS AMCUMILIMHBI (MOIYJIsST)

[enpro ocBoeHus nuctuIuInHb « Termnodusukay sBuseTcs u3ydeHue GyHaaMeHTATbHBIX
3aKOHOB MEPEHOCA TETUIOTHI, COBPEMEHHOW TEOPUH TETI00OMEHA U IPUMEHEHHUE UX B TEIIJIOBBIX
pacyeTax HarpeBa M OXJIAXACHHUS TEJl Pa3IMYHON (OPMBI C PA3TUYHBIMH TEIIOPU3MICCKUMU
cBoiicTBamu; (OPMUPOBAHKE y CTYJCHTOB, HA OCHOBE IMOJIy4YCHHBIX 3HAHUI U YMEHUI, HABHIKOB
WX MIPUMEHEHHUS B MPOGECCUOHATBLHOM AEATEIFHOCTH IIPH PEIICHUH TPO(PECCHOHANIBHBIX 3a/1a4.

2 MecTo qUCUMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOi POrpaMmsbl

Huctumnuaa Termodus3nka BXOAUT B 4YacTh Y4eOHOrO 1iaHa (GopMHUPYyEeMYyIO
y4acTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeILHOM IMTPOrpaMMBI.

Jnst  u3ydeHuss  JUCUMIUIMHBI ~ HEOOXOJMMBbl  3HaHMS  (YMEHHUsA,  BIAJCHUsN),
c(hopMHpOBaHHEIC B PE3YJIbTATE U3YUCHUS JUCIUTLINH/ IPAKTHK:

dusuka

I'upporazonunamuka

MaremaTuka

3HaHus (yMEHUs, BIIQJICHU), MTOJYYECHHBIC TIPH M3YYCHUH JAHHOW JTUCIMIUIMHBI OYyIyT
HEOOXOIUMBI JIJIS1 U3YUCHHSI TUCIIUTLINH/TIPAKTHK:

DKOJIOTHYECKHUE MTPOOIEMBI TPOMBIIUICHHBIX 30H

DKOJIOTHSI TPOMBIIUICHHBIX PETMOHOB

be3onacHOCTh B Upe3BhIUAWHBIX CUTYAITUSIX

[TepepaboTka u yTuiIM3anus OTX0A0B TPOU3BOACTBA

3 Komnerenuun odyuaromerocs, popmMupyemblie B pe3yJabTaTe 0CBOCHHS

AMCHUIJIMHBI (MOYJIS) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHust

B pesynbrare ocBoeHUS TUCIMITIHHBI (MOys) « Terutodusukay o0ydaromuics T0IKeH
o0agaTh CIeAyOIUMU KOMIETEHIUSAMMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETESHITUN

[TK-3 CriocoOeH ompenensaTh HOpMaTHBHBIE YPOBHHU JIOITYCTUMBIX HETaTUBHBIX BO3/ICHCTBUIA Ha
YeJIOBEKAa M OKPYXKAIOIIYI0 Cpeay; NPOBOAUTh HM3MEPEHHUS YPOBHEH OIIACHOCTEHM B Cpene
oOuTaHusi, 00pabaThIBaTh IMOJIyYEHHbIE pE3YJNbTAThl, COCTABJIATH MPOTHO3BI BO3MOKHOIO
pa3BUTHS CUTYallMM; AHAJIM3UPOBATH MEXAHMU3Mbl BO3JACHCTBUSA OINACHOCTEM HA YEJIOBEKa,
OTIpe/IeIATh XapaKTep B3aUMOACHCTBUS OpraHu3Ma YeJloBeKa C OMAaCHOCTSIMU CpeJibl OOMTaHuUs C
yYeTOM CHEelM(PUKH MEeXaHU3Ma TOKCHUYECKOTO JIEHCTBHS BPEAHBIX BEIIECTB, YHEPTETHUECKOTO
BO3/JICHCTBUSI M KOMOWHUPOBAHHOTO JEHCTBHS BpeAHbIX (AKTOPOB; OMpPENEIsITh OIACHBIE,
YDPE3BBIYANHO OIIACHBIE 30HBL, 30HBI IIDUEMIIEMOI0 DHUCKA

[K-3.1 OcymiecTBiIsieT MOHUTOPHHT (DYHKIIMOHUPOBAHUS CUCTEM OOECIEUEHUs U
yOpaBIEHUS  OXpPAaHOM  OKpykaromeWl  cpelnpl, OXpaHOH  Tpyna,
0€30M1aCHOCTHIO B UPE3BbIYAWHBIX CUTYAIIUIX

[K-3.2 [IpoBoguT  IUIAaHMpPOBAaHME UM JOKYMEHTAJIbHOE  COIPOBOXKJIECHUE
NEITEJIFHOCTH 1O  COONIOAIGHHIO WM  JIOCTH)KEHHIO — TpeOOBaHMI
HOPMATHBHBIX aKTOB B cepe OXpaHbl OKPY’KaIOILIeH Cpe/Ibl, OXpaHbl TPY/Ia,
0€30MacHOCTH B YPE3BbIYANHBIX CUTYaLUIX

I1K-3.3 Crnioco0eH OCyIIeCTBISATh KOHTPOJb COJAEPKAaHUSI B UCIIPABHOM COCTOSIHHH
CUCTEM U CPEJCTB 3aIUThI OKPYXKAIOIIEH Cpelibl, pabounx MeCT, CHCTEM U
CPEJICTB 3allIUThl IPH YPE3BbIUAHHBIX CUTYanusx. CrocOOCH OCYIIECTBIISTh
KOHTPOJIb BBHITIONHEHHSI 3aIJITAHUPOBAHHBIX MEPOMPHUATHN IO OXpaHe
OKpYXaloIeH Cpelbl, OXpaHe Tpyda, OOeCleYeHHIO Oe30IacHOCTH B
YPE3BLIYAMHBIX CUTYAILIUIX HA O0BEKTE

[1K-4 CnocoGeH OpHEHTHpPOBaTbCS B OCHOBHBIX MpoOieMax TexXHOC(hepHOHl 0e30macHOCTH;
NPUHUMATD Y9aCTHE B HAYYHO-UCCIIEIOBATEIBCKIX Pa3padoTKax Mo MpoGUITIO OATOTOBKH:




CHCTEeMaTH3HpOBaTh HHPOPMAIIMIO 1O TEME HCCIEeIOBAHUM, TNPHHAMATh YYacTHE B
IKCIIEpUMEHTaX, 00palaThiBaTh MOJYyYEHHBIC ITaHHBIC; peIlaTh 33Jaydl NMpo(ecCHOHATBHOM
JEATEIIFHOCTH B COCTaBE HAayYHO-HMCCIIEAOBATEIbCKOTO KOJJIEKTHBA; MCIIOIB30BATh 3aKOHBI M
METOAbl MaTeMAaTHKH, €CTECTBEHHBIX, T'YMAaHUTAPHBIX U HSKOHOMHYECKUX HAyK IMpPHU PEIICHUH
npodecCHOHANBHBIX 33/a4; NPUMEHSITh HA NPAKTHKE HABBIKM IPOBENCHHUS W ONHCAHUSA
YCCIEIOBAaHUM, B TOM YHCJIE SKCIEPUMEHTATbHBIX

[1K-4.1 B cocraBe Hay4yHO-UCCIIE10BATENBCKOTO KOJUIEKTUBA IPUHUMAET y4acTHE B
pa3paboTKe M HKOJIOr0-?KOHOMHYECKOM OOOCHOBAHUU IIJIAHOB BHEIPEHUS
HOBOM MPUPOJOOXPAHHOM TEXHUKM U TEXHOJOTUH, SKOHOMUYECKOM
peryJMpoOBaHUU IPUPOTOOXPAHHOM AEATEIIBHOCTH OPraHU3ALUU

[K-4.2 B coctaBe Hay4HO-UCCIEA0BATEIBCKOTO KOJUIEKTUBA IPUHUMAET y4acTUE B
pa3paboTke MEepONpUSATHII MO CHIKEHHUIO IMOXKAPHBIX U JIPYTUX PHUCKOB
Upe3BBIYANHBIX CUTYAINU

[1K-4.3 B cocTaBe Hay4HO-HCCIEA0BATEIBCKOTO KOJUIEKTUBA TPUHUMAET y4acTUE B
OLICHKE pe3yJbTaTUBHOCTH U 3(PGEKTUBHOCTH CHUCTEMBI yIpaBICHUS
OXPpaHOU Tpyaa




4. CTpyKTypa, 00bEM M cofepkaHue JUCHUTLIMHBI (MOIYJIsT)
OO0mas TpyI0EeMKOCTh JUCIUIUIMHBI COCTAaBIsIET 3 3a4eTHBIX enuuuil 108 akazn. gacoB, B ToM

HUCJIIC:

— KOHTaKTHas paboTa — 8,7 akaj. 4acos:
— ayIUTOpHAas — 8 akaJl. 4acoB;
— BHeayautopHas — 0,7 akaJl. 4acos;

— caMocTosTenbHast pabora — 95,4 aka. 4acos;

— B ¢popMe npakTudeckoit moarorosku — 0 akaj. vac;

— IMOJITOTOBKA K 3a4éTy — 3,9 akaj. gac
dopma aTTecTalum - 3a4eT

AynutopHas s s
KOHTaKTHas pabora E Z dopma TeKyIIero
Paznen/ Tema 2, (B axaz. uacax) E E‘ Buzn . KOHTpOIA Kon
J—— Z & 3| caMOCTOATENLHOMH | yCTIeBaEMOCTH H F—
Q0 & paboThI MIPOMEXYTOYHOM
na6. | mpakr. | €&
Tlek. '3 aTTeCcTaluu
3aH. 3aH. O =
1. Pazmen 1. Tlom
TEeIIonepeayn
1.1 Tepmoaunamuka U
MEXaHHuKa ra3os. CamocrosiTenpHOoe
OcHOBHBIE CBEJICHMS. n3ydyeHue yueOHon MK-3.1,
OHTANLINS, TEIIoTA. 0,65 0,65 15 JIUTEPATYPHI. KoHcrekr neknuii. T1K-3.2,
OcHOBHbIE ypaBHEHHUS Paznen 6, m. 6.1. MK-3.3
Tederus raza. OCHOBHBIE [punoxenue 1.
CBEJICHUSI M3 MEXaHUKHU
1.2 Pexumsl IBWKEHUS
JKUJIKOCTH. Hcreuenune
raza 4epe3 OTBEPCTHS.
YpaBHeHUE bepuymnu. CamocTosATenbHOE
CrpyiiHoe nBHKEHHE Ta3a. n3ydyeHue yaeOHon IO ——
Temo- u MaccomnepeHoc. JINTEPATYPHI; ? [K-3.1,
SIBnenus,  3aKOHBI W 0,65 0,65/0,351| 15 | moaroroBka UJI3 pactet TK-3.2,
MIPAKTUYECKOTO
YpaBHEHHS nepeHoca Nel. Pazpen 6, m. - [K-3.3
BEIIEeCTBa, Tera u 6.1. Ilpunoxxenne )
UMITyJIbCA: 1
TEIUIONPOBOIHOCTD,
KOHBEKIIUSA,  H3JIyYeHHE,
TG Py3us.
1.3  TemnompoBOAHOCTb.
JuddepennmansHoe CamocrosTenpHoe
ypaBHEHHE n3ydyenue yueOHoi | KoHCIeKT nekiuii; MK-3.1
TEIUIOMPOBOTHOCTH. 0,65 0.65/0250| 15 mutepatypsr; U3 pacuer HK-S:Z:
TermnonpoBoHOCTE  MpH Ne2. Pazpen 6, m.| npakTHUECKOTO MK-3.3
CTaIlMOHAPHOM u 6.1. Ilpunoxxenue 3a/1aHusl. '
HECTAllMOHAPHOM pPEXKUME. 1.
Tennonepenaya




1.4 KOHBEKTUBHBIN TEILIO-
U MacColepeHoc  mpu

CBOOOJIHOM H
BBIHYXXJICHHOM  TEUEHUH. CaMocTosTeNnbHOe
I'mpponunamuyeckui  u n3yuyenue yueOHoi | KoHCIeKkT nekuuii; MK-3.1
TEIUIOBOM  MMOrpaHUYHEIE nureparypsl; M]3 acyeT b
P °[ |oes 0,65/0,511 | 20 patypst; M1 p TK-3.2,
CIIOH. PanmanmonHbIi Ne3. Pazpen 6, .| npakTHUECKOTO MK-3.3
TEIUIO- W MAacCOIMepeHoc. 6.1. Ilpunoxxenue 3a/1aHusl. '
OCHOBHBIE  TIOHATUA | 1.
3aKOHBI. BHIBI JTydHCTHIX
ITOTOKOB. COXHBIH
TEIIO00MEH.
HWroro no pazaeny 2,6 2,6/1,11 | 65
2. Paznen 2. TeruoreHepanus
CaMocCToATEIbHOE
2.1 TemnoreHepamus 3a o .
usydeHue yueOHol | KoHcnekr nexuuit;
CUeT C)KMI'aHMS TOIUIMBA. mreparypst: VI3 acuer TIK-4.1,
OCHOBHBIE 0,7 0,7 15 patypel, p T1K-4.2,
Ne4. Pazpmen 6, m. | mpakTHUECKOTO
XapaKTepPUCTUKU TOIUIMBA. I1K-4.3
6.1. [TpunoxeHue 3a/1aHusl.
OCHOBBI TEOPHH TOPEHUSI. 1
2.2 PacueTbl MONHOTO M CaMocTosTeIbHOS
HEIOJTHOTO TOpPEHMSI n3yueHue yueoHoi | KoHcnekT nexuuit; K-4.1
TOIUIMBA. Y CTpOMCTBA IS nurepatypsl; U113 acuer o
P . 0,7 0,7/0,511 | 15,4 |Hreparypes; ML p TTK-4.2,
COKMTaHUS TOILIMBA. No5. Pazpmen 6, m. | mpakTHUECKOTO K-4.3
Temorenepanus 3a cyeT 6.1. Ilpunoxxenue 3a/1aHusl. '
3JIEKTPOIHEPTUU. 1.
HWroro no pazaeny 14 1,4/0,51 | 30,4
HWroro 3a cemectp 4 4/1,61 | 95,4 3a4€T
Hroro no aucruriinae 4 4/1,61 | 95,4 3a4yer




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

Jlnist pereHnst IpeayCMOTPEHHBIX BHIOB Y4eOHOW paOOThI MPH M3YYCHUHU JUCIUTLTUHBI
«Termnodusuka» B KauecTBe 00pa30BaTEIbHBIX TEXHOJIOTHM HCIIOJIB3YIOTCS KaK TPaIULIMOHHBIE,
TaKk M MOJyJIbHO-KOMIIETEHTHOCTHbIE TexXHosioruu. I[lepenaya HEOOXOIUMBIX TEOPETUUECKUX
3HaHUM W (GOpPMHUpPOBaHME MPEACTABICHUA 1O KypCy HPOUCXOAUT C INPUMEHEHUEM
MYJIbTUMEAUMHOTO 000pyoBaHMs. JIEKIIMOHHBIA MaTepuan 3aKpervisieTcsi Ha MPaKTHUYEeCKHX
paboTax, rae NpUMEHSETCs] COBMECTHAs JIEATENbHOCTh CTYACHTOB B IpYIIE, HalpaBieHHas Ha
pemieHre oOwIel 3ajayu MyTeM CIIOKEHHS pPe3yJIbTaTOB WMHIUBUAYaJbHOW pPaOOTHI UJICHOB
rpynmnsl. [lis pa3sBUTHS U COBEPIICHCTBOBAHUS KOMMYHHUKATHBHBIX CIOCOOHOCTEH CTYIECHTOB
OpPraHM3YIOTCSI NMPAKTUYECKUE 3aHATUS B BUJE JIUCKYCCUHM, aHajIW3a PEaJbHBIX MPOOJIEMHBIX
CUTyallMi M MEXAMCLUUIUIMHAPHBIX CBS3€H M3 pPaziIMuYHBIX 001acTeil B KOHTEKCTE perlaeMoin
3anauyn. CamocTosATeabHas paboTa CTUMYJIUPYET CTYAEHTOB K CAMOCTOSITENIbHOM ITpopaboTKe TeM
B [IDOLIECCE OATOTOBKU KOHCNIEKTOB 1 M/I3.

6 YueOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIuXcst
IIpencrasneno B npuioxxenuu 1.

7 OueHOYHbIE CPeACTBA JAJs IPOBeAeHHUS POMEKYTOUHOI aTTeCcTaAluN
[IpencraBneHbl B MPUIIOKEHUH 2.

8 YueOHo-MeTOIMYecKOe H HH(POPMALIMOHHOE 00ecneyeHrue TUCIIUIITHHBI (MOTYJIs1)

a) OcHoBHasl IMTEpPaTypa:

1. JIztozep, B.A. TemnorexHuka u TeruioBas paboTta meueidl [DIeKTpoHHBIN pecypcl:
yuebnoe nocobue / B.4. [[3t03ep. Cankr-IletepOypr: Jlans. 2017. 384 c.

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

2. CmupHoB, B.I'. Termodwusuka : yue6Hoe nocodue / B. I'. Cmupnos, B. B. Ipipaun, T.
JI. Kum. — KemepoBo : Ky3['TY umenn T.D. I'opbaueBa, 2018. — 171 c. — ISBN
978-5-00137-007-9. Pexxum moctyna URL: https://e.lanbook.com/book/115162

0) lonotHUTEILHAS JINTEpaTypa:

1. Kynunos, A.A. T'maporasonunaMuka: YdeOHoe mocoOue [DnekTpoHHbIH pecypc] /
A.A. Kymunos. M.: UH®PA-M. 2018. 336 c. http://znanium.com/catalog/product/918073

2. Kyaunos, A.A. TemomaccooOMeH: YueOHoe nocobue [DnekTpoHHbIi pecypc] / A.A.
Kynauuos. M.: HUL] UTHO®PA-M. 2015. 375 c. http://znanium.com/catalog/product/463148

3. bproxanos, O.H. IlleBuyenko, C.H. Temnomaccooomen: YueOnuk [Tekcr] / O.H.
bproxanos, C.H. [llesuenko. M.: HULL Uudpa-M. 2012. 464 c.

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

4. Kynunos, A.A. I'opeHre opranuueckoro Tormsa: Yueornoe mocoodue / KynnHos A.A. -
Mocksa :HUI[ MH®PA-M, 2015. - 390 c. (Bwicmiee oOpazoBanme: bakanmaspuar) ISBN
978-5-16-009439-7. - Tekcrt : anexktponnslii. - URL: https://znanium.com/catalog/product/441989

B) MeToan4yeckune yKazaHusi:

1. MargeeBa, '.H. DxcrnepuMeHTaIbHOE HCCIIEAOBAaHHE IPOIIECCOB TEIUIOOOMEHa !
yaeOHoe ocobun/ I'. H. Marteesa, FO. . Taprakosckuii, b. K. CeHnukuH. - 2-€ U31., MOATOoT. 10
ned. u3z. 2008 r. - Marautoropck: MI'TY, 2011. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989. pdf&show-dcatalogues/l/ll191
53/989.pdf&view=true . - MakpooObeKT. - TeKCT : AeKTPOHHBIN. - CBEICHNST JOCTYIIHBI TAKIKE
Ha CD-ROM.

2. Tuntsa, T.H. DxciepuMeHTaIbHOE UCCIIEIOBAHUE MTPOIIECCOB TEPMOMHAMUKH.



Jlabopa-TopHbiii mpakTHKyM: yueOHoe mocooue / T. H. TTunts ; MI'TY. - Maruutoropek : MI'TY,
2013. - 1 osmektpon. ont. guck (CD-ROM). - 3Barm. ¢ Turyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123
323/1242.pdf&view=true - MakpooOBbeKT. - TeKCT : aNeKTpOHHBIH. - CBeIeHHs TOCTYITHBI TAKIKE
Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UuTepHer-pecypcebi:

IIporpammHoe o6ecneuenmne

HaumenoBanue o
10 Ne orosopa Cpoxk neiicTBus TULECH3UU

MS Office 2007

. Ne 135 ot 17.09.2007 O6eccpouHo
Professional
7Zip cBOOOJTHO 0eCcCpOYHO
FAR Manager [cBo6oaHO 0ECCPOUHO
Linux Calculate |cBo6omHO 0eCCPOYHO
Adobe Reader [cBoGoanO 0eccpoUHO

IpodeccuonanbHbie 6a3b1 JTAHHBIX H HHGOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca Cchlika

OJIeKTpOHHa | 0asa  MEPHOMMNCCKMX|\ o /idlib eastview.com/
m3manmii East View Information Services,
Hammonansaas

undopmanmonno-ananutuueckas cucremalURL: https://elibrary.ru/project_risc.asp
— Poccuiickuit WHCKC Hay4HOI'O
WNudopmannonnas cucrema - EnnHoe okHO
JOCTYTa K MH()OPMAIIMOHHBIM pecypcam

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

®denepanpHOE rOCyJIapCTBEHHOE

oromketHoe yupexaenne «®Denepansubiii|URL: http://wwwl.fips.ru/

HNHCTUTYT HDOMBIIHHCHHOﬁ

Poccuiickas ['ocynapeTsennas oubnmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayioru

DrexkTpoHHbIe pecypchl ondarnoTexu MI'TV |https://magtu.informsystema.ru/Marc.html?local
um. [.11. Hocona e=ru

9 MaTepHaJILHO-TEXHHYECKOE o0ecneuyeHne JUCIUIIIUHBI (MOAYJIf)

MarepranbHO-TeXHHIeCKOe 00eCICUCHUE TUCIIUIUINHBI BKIIIOYACT:

VueOHble ay JUTOPHH JUIS IPOBEICHNS 3aHATHIH JIEKIMOHHOTO THIIA:

- MyJIETUMEMHHBIC CPEICTBA XPAHCHUS, TIEpeIau U PEACTaBICHHUS HHPOPMAITHH.

VueOHble ayAMTOPHH ISl TPOBEIAECHUS TPAKTHYECKUX 3aHATHH, TPYIIOBBIX U
WHIUBH/YaTbHBIX KOHCYJIBTAIMN, TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOU aTTECTAIMH: - TOCKA,
MeJL.

VueOHbIe ay TUTOPUH TSI CAMOCTOSATEIBHOM pabOThI 00YYAIOIIUXCS:

- IepcoHanbHbIe KoMIbioTephl ¢ maketoM MS Office, Beixomom B IHTEpHET U ¢ 10CTYIIOM
B DJIEKTPOHHYIO HH()OPMAITHOHHO-00pa30BaTEIbHYO CPEly YHHBEPCUTETA.

[Tomemenne it  XpaHeHHsT W TPOPHIIAKTHYECKOTO OOCIYyXKHUBaHUS Y4eOHOTO
000pyIOBaHUS:

- CTEJUTAXH, CeH(BI U XpaHEeHHsI yueOHOro 000pyI0BaHMUs, HHCTPYMEHTHI JIJIsl PEMOHTA
71a00paTOPHOT0 00OPYIOBAHUS.



Ipunoxenne 1
6 YueOHO-MeTOAMYECKOE 00ecrieyeHre CaMOCTOATeIbHOH PadoThl CTYACHTOB
6.1. Ilepeuens éonpocog 0 mexKyuyezo KOHmpOoJia

Pazoen 1: mema 1.1.

1. Yro Takoe ypaBHeHHE cocTosAHuUA? Hamucarh ypaBHEHHE COCTOSIHUS HJI€AIBHOTO Ia3a.

2. Yro takoe TtepMmoauHamudeckuil mnpouecc? OOBACHUTH TOHSATUS PABHOBECHBIH U
HEPaBHOBECHBIN MPOLIECCHI.

3. Yro Takoe MaccoBas, 0ObeMHas, MOJbHas TeIuloeMKocTh? M3o00apHas U u30XOpHas
TEIIOEMKOCTB?

4. [Touemy n3o0apHas TEIIOEMKOCTh Ooublie N30X0pHOI? Kakas cBA3b MeXIy HUMU?

S. [Touemy TemaO0eMKOCTh 3aBUCUT OT mporecca? Jlaiite 3HaueHus TEIIOEMKOCTEH IS
OCHOBHBIX IIPOLIECCOB U3MEHEHUSI COCTOSHUS.

6. Hanumure ananutuyeckue BbIpakeHHs | 3aKkOHa TEPMOJIMHAMMKM Y€pe3 SHTAIBIHMIO U
BHYTPEHHIOIO SHEPruto, 00bsicHUTE UX. OOBSICHUTE COIEPKAHUE 3aKOHA.

7. Hanumure ananutuueckoe BblpakeHue |l 3akona Ttepmomunamuku. ConepxaHue M
ocHOBHBIEC (popmysnpoBKkH || 3aK0HA TEpMOAMHAMUKH.

8. Yro Takoe oOparumble U HeoOpaTumble mpouecchl? M3MeHeHne >HTPONUM CUCTEMBI B
HeoOpaTUMBIX Ipoleccax. Mi3MeHeHre s3HTponuy B ajuabaTHBIX Ipoleccax.

9. Kak MoXeT M3MEHATbCS 3HTPONMS B M30JMPOBAHHON CHCTEME MpPU MPOTEKAHUU B HEM

Pa3IUYHbIX TEPMOAMHAMUYECKUX MPOLIECCOB?

Pazoen 1: mema 1.2.

Kakue pexxumMbl TeueHus )KUIKOCTH ObIBAIOT?

UYro onpeaenset uncio noxodus Pelinonpaca?

Uto onpenensaT 4uciio noaoous Dinepa?

@U3nYeCKUil CMBICI YpaBHEHUs beprynnu.

Yro Takoe 6apoaudpysusa?

KaxoBsl ocooerrOCTH Oapoauddy3un?

B yem Qusndeckoe oTInUMe TEIIIONEPEHOCA OM MenioMacconepeHoca?

Noogkrwdh e

Pa3zoen 1: mema 1.3.
1. Cnoco06sI mepeHoca TEIIOThI, UX OCHOBHBIE 3aKkOHOMEepHOCTH. KakoB MexaHU3M mpoliecca
TEIUIONPOBOAHOCTH B ra3ax, KUIAKOCTSIX U TBEP/bIX BEIIECTBAX?

2. [TonsaTHe TeMnepaTypHOro Moisl.

3. ®duznyeckasi CylIHOCTh IpoIecca MepeHoca TEMIOThl TEMIOMPOBOIHOCTHIO.

4. ChopmynupyiiTe OCHOBHOH 3aKOH TETIONPOBOIHOCTH.

5. [TonsiTue rpagueHTa TeMIepaTyphl.

6. Uro Ha3biBaeTcst KOO (GHUIIMEHTOM TEIIONPOBOIHOCTH, €T0 Pa3MEePHOCTh, 0003HaUeHHE?
7. Kak 3aBucut k03 QUIHEHT TEMIONPOBOIHOCTH OT TEMIIEPATyPhI?

8. Kaxoii nporiecc Ha3bIBaeTcs CTallMOHAPHBIM?

9. HuddepennnanbHoe ypaBHEHNE TETUIONPOBOIHOCTH IS CTAIIMOHAPHOTO PEXKUMA.
10. KoaddurmenT teronepenadu s IIOCKOW CTSHKH.

11. KoaddunmenT ternonepenayu aias MUIAHAPUIECKON CTEHKH.

12.  TlonsATHE HECTAIIMOHAPHOTO TEIJIOBOTO PEXUMA.

13. KoadduimenT remmnepaTypornpoBOJHOCTH.

14. [TonsiTue 6e3pa3MepHOl TEMIIEPATYPHI.

15.  Yucno buo, ero ¢husznueckuii CMbICI.

16. ®opmyna u usndeckuil cMbica yncia Oypobe.

17.  Tloka3zaTe pacrpeneneHHe TeMIEPaTypbl BHYTPU TEPMUUIECKH TOHKOTO Tena.

18. IIpuHumm pacdera HarpeBaHUs WU OXJIaXKICHHS TeJl KOHEYHBIX Pa3MeEpOB.



19. Kaxkue TeniooOmMeHHbIe anmapatsl paboTalOT MPU HECTAIMOHAPHOM TEIIJIOBOM peKuMe?

Pazoen 1: mema 1.4.

1. B kakux cpenax BO3MOYKHA KOHBEKITUS?

2. Kaxue BuIbI KOHBEKTUBHOTO TEIUIOOOMEHA BaM W3BECTHBI?

3. Kakue Ternnodusnyeckue cBoicTBa )XUAKOCTEN BaM NU3BECTHBI?

4. YTo moHUMAETCS MO BA3KOCTHIO KUIAKOCTH, KaKHe BUIBI BI3KOCTHA BaM M3BECTHBI?

5. ®DakTOpHbI, BIUSIONINE HA KOHBEKTUBHBIN TETNIOOOMEH.

6. PexxuMbI IBUKCHHS KUIKOCTH.

7. Kak mporcxoauT nepeHoc TerioThl B JaMUHAPHOM U TypOyJIEHTHOM MOTOKAX?

8. CdopmynupyiiTe OCHOBHOM 3aKOH KOHBEKTHMBHOIO TEIUIOOOMEHa (TeIIooTAayu
KOHBEKIIHCH).

9. Uro xapakrepusyeT uncio Hyccenbra, ero Gu3sn4ecKkuii CMBICII.

10. [ToHsiTHE TUHAMUYECKOTO OIPAaHUYHOTO CIIOSL.

11. IToHsATHE TEIIIOBOTO MOTPAHUYHOIO CIIOSI.

12. OT 4ero 3aBHCUT COOTHOILEHHE TOJIIMH JUHAMMYECKOTO U TEIUIOBOIO IMOTPAaHUYHBIX
cioes?

13. OO0muii BUA ypaBHEHHs] TON00Ws, HCIOJIB3YEMOTO Ui pacyeTa TEIUIOOTAAud TpHU
BBIHY)KJICHHON KOHBEKIIUU

14. Kputnueckoe 3HaueHue yncia PeliHonb/ca npu TeUeHUH KUIKOCTEH B TpyOax.

15. dusnueckast Ipupoa MpoIecca TEIIO0TAAYN MPU CBOOOTHON KOHBEKITHH.

16. @DakTOpHkl, BIUSIOUINE HA MHTEHCUBHOCTD TETNIOOTIa4U MIPU CBOOOTHON KOHBEKIIHH.

17. Yucno ['pacroda, ero pusnyeckuit cMbICI.

18.  BuusgHHE HAa HHTEHCUBHOCTH TEIUIOOOMEHA PACHOI0KEHUS TOBEPXHOCTH B IPOCTPAHCTBE.
19. [Tpunuun pacyera mnepeHoca TEIUIOTHI 4Yepe3 y3KHe IIeIM C y4eToM CBOOOJHOM
KOHBEKIIHH.

20. ®dusnueckasi CylHOCTh IPOLIECCa TEIJIOBOTO U3TyUCHHUS.

Paszoen 2: mema 2.1.

Omnpenenenne nporecca rOpeHusl.

Koaddumment n30piTka BO3ayxa u ero (U3NIECKUd CMBICIL.
Teruorenepanus 3a c4eT BEITOPAHUS IPUMECEH (TPUBEANUTE MIPUMED).
Temmneparypa BoCIUIaMEHEHHS TOTUIMBA: MTOHATHE U (PU3NIECKHIA CMBICIL.
Temneparypa ropeHus: MoHATHE U (PU3NIECKUIT CMBICIT

agrwnE

Paszoen 2: mema 2.2.

B 4yem oTnmumne mMoHOTO rOPEeHuUst OT HETOJIHOTO?

YeM omacHO HEMOJTHOE TOPEHUS ISl SKOJIOTHH?

CrniocoObl 60pbOBI C HETIOIHBIM TOPEHHUEM.

YCTpoicTBO M MPHUHIMIT paOOTHI TOPETOK 3KEKIIMOHHOTO THIIA.

Y CTpoiicTBO U PUHIIMIT PAOOTHI TOTIOK JIJISl CJIOEBOTO CKUTAHHSI TOTIIIMBA.

OCHOBBI TEIUIOTEHEPALMH 3a CYET JJICKTPUYECKON SHEpruu (MHIYKIMOHHBIA Harpes,
TMRJICKTPUIECKUHN, SJIEKTPOHHO-TYYEBOH ).

ourwhE

6.2 Ilpumepnovie memor /13

I3 Nel
Z[aHLI OOJHO- " I[BYCJ'IOI\/‘IHaH KHUPIAYHBIC CTCHKU. OHpeI[CJ'II/ITL IIJIOTHOCTBH TCIIJIOBOI'O
IIOTOKAa TeHHOHpOBOI{HOCTBIO, KOHBGKHHCﬁ, I/I3J'IY'—ICHI/IGM IJIsI UCXOOHBIX TAHHBIX:
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OpnHocIONHAs CTEHKa JIByXcioiiHas CTeHKa Temneparypa
1 2 3 4 5 6 7 8 9 BO3/lyXa B
oC oC °C °C °C oC Ve oc Oc | maGopaTopun

224 214 192 202 177 155 147 125 95 25

HJ[3 No2

Tpy6omnpoBoa di/d2=14/16 u3 cranu ¢ ko3 duirenTom TerionpoBogHoctd 46 Br/m-K
TEIJION30JIMPOBAH CTEKJIOBAaTON ¢ KodddumuerToM terwtonpoogHocta 0,055 Bt/m-K. BryTpu
TIpoTeKaeT Boja ¢ Temneparypoii 100 °C u gaBnernem 4 krc/cm?. KodsduimenT TennooTaaun ot
BOJIBI K BHyTpeHHeH noBepxHocTH TpyOsl 2000 B1/M? K. Temmeparypa okpykaromeii cpesl 20
°C. Kakoii 1omkHa ObITh TOJIIMHA TEIUIOBON M30JISAIMH, YTOOBI TETIOBBIE TOTEPH CHUZWINCH B 2

pa3a Nmpu HEM3MEHHOM KO3((HIMEHTE TEIIOOTAaYd C MOBEPXHOCTH TPYOBI M H3OJSAIMH 15
Br/m2-K?

HJ[3 Ne3

Omnpenenuts uyucio Peiinonsaca Re mpu 0O0TeKaHWW IUTACTHHBI JIMHON |=5 M cyxum
Bo3ayxoMm Tmipu Temmeparype t=30 °C co ckopocthio W=2 wMm/c, ecnu kodpduImeHt
KMHEMaTHYeCcKO# BSI3KOCTH paBeH v=16-10-6 m%/c.

U3 Ne4

3amaH cocTaB KaMEHHOTO YISl Ha TOoprouyr maccy TormmmBa, %: Cr, Or, Hr, Sr, Nr,
30JIbHOCTH MPHUBEIEHA Ha CyXYyI0 Maccy Ac, BIAKHOCTh Ha pabouyro Maccy WiP. Onpenenuts
COCTaB TOILIMBA Ha pabo4yr0 MacCy TOIUTMBA IpH BiiaxHOCTH W1P, M IO ICYIIIEHHOT O TOIUTHBA TIPH
Braxkaoctu W-P.

CocrtaB KaMEHHOTO yriis, %

No Cr Hr Nr Or Sr Ac W1P W1P
1 76,0 55 1,6 11,7 5,2 17,5 13,0 5,0
I3 Vo5

Ompenenuth kKodhPUIMEHT W30BITKA BO3AyXa o, €ciau u3BecTHO coaepxkanne CO2,% B
CYyXHX MPOJyKTax CrOpaHusi, IpH MOJTHOM C)KUTAHUU MPUPOTHOTO Tasa.

Bapuant 1 2 3 4 5 6 7 8 9 10

CO2,% 114 | 112 | 110 10,8 10,6 | 104 | 10,2 | 10,0 9,8 9,6

6.3. Ouyenounsvie cpedcmea 0131 MeKyu €20 KOHMPOJiA YCnesaemocmu, nPoOMeHCymouHou
ammecmayuu no UMO2am 0C80EHUA OUCUUNTUHDL

1. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH TMEUHBIX T'a30B.

2. CB0OO/IHBIE M YACTUYHO OTPaHUYEHHBIE CTPYHHBIC TEUECHHUS.
3. OrpaHuyeHHble CTpyHHbIe TedeHUsI. ITHKEKTOp U 35KEKTOP.
4. ITorepu sHEpPIrUU NpH IBUKEHUU TA30B.




5. Buzpl nepenoca temnorsl. OCHOBHBIC TIOHSTHSI U OTIPEICIICHUSI.

6. udpepennmanpHoe ypaBHEHHE TEIUIONPOBOJHOCTH. [ paHUYHBIE YCIIOBUSL.

7. KoapduimeHT TerionpoBOAHOCTH cTalieit i (pakTOPBI, BIMSIONINE HA HETO.

8. CTaumoHapHas U HecTallMOHapHasl TeIUIONPOBOAHOCTb

9. KOHBEKTHBHBI TETNIOOOMEH TPU CBOOOIHOM M BHIHYKJICHHOM JIBUKCHUU Ta30B.

10. KputepuanbHble ypaBHEHUS! KOHBEKTHBHOT'O TEINIOOOMEHA.

11. TennmoobmeH n3nmyueHueM. Buabl JIyducThIX TOTOKOB.

12. OcoOeHHOCTH U3ITYy4YEeHHS T'a30B.

13. TemnooOMeH U3IYyYEHHUEM MEXIy TelaMd, MPOU3BOJIBHO pPAaClOJIOXKEHHBIMU B
POCTPaHCTBE.

14. YrnoBbie k03 PUIHMEHTHI U3ITy4YEHUS.

15. TenyiooOMeH U3Ty4eHUEM NTPH HATUYHH SKPAHOB MEX/1y MOBEPXHOCTIMH.

17. OcHOBBl TEOpHUH TOAOOWMSA W  MOJACIMPOBAHUA  TEIUIOTEXHUYECKUX U
TEIUIOIHEPTreTUYECKUX MPOLIECCOB U 00OPYJOBAHUS.

18. OcHOBBI pacueTa HarpeBa «TOHKHUX» U «MACCHUBHBIX» 3arOTOBOK.



IIpunoxenne 2

7 O1ieHOYHbIE cpeacrea AJisd MpoBEACHUSA l'lpOMe)KyTO'lHOi;I aTTeCTallun

a) Hna}mpyeMme pe3yJdbTaThbl Oﬁy‘leHI/lﬂ U OICHOYHBIC CpeaACTBA AJISl IPOBECACHUSA l'IpOMe)KyTO‘-IHOﬁ arrecranmmn:

CTpyKTYypHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3yabTaTbl 00y4eHuUs

OneHouHsle cpencTBa

[1K-4 - CrocoOeH OpHEHTHpPOBATHCS B OCHOBHBIX IpoOjemMax TexHOChEepHOW Oe30MacHOCTH; MPUHUMATh ydYacTHE B HAyYHO-HCCIEIOBATEIIbCKHUX]
pazpaboTKax 1o npoQuito MOArOTOBKH: CUCTEMATH3UPOBATH HHPOPMAIIHUIO 110 TEME UCCIICIOBaHHM, TPUHUMATh YYaCTHE B IKCIIEPUMEHTaX, 00pabaThIBaTHh
[MOJTyYeHHBIC TaHHBIC; PEIIaTh 3aAa4u MPOGECCHOHAITBHON NEATEILHOCTH B COCTaBE HAYYHO-HCCIICIOBATEIBCKOIO KOJIJICKTHBA;, MCIOIB30BaTh 3aKOHKI 1|
METO/Ibl MATEMAaTHUKH, €CTECTBEHHBIX, TYMAHUTAPHBIX M SKOHOMUYECKHX HAYK MPU PEIICHUU MPO(HeCcCHOHANBHBIX 33a/a4; MPUMEHSITh Ha MPAaKTUKE HaBBIKY]
[MPOBEACHUS U ONMKMCAHMS MCCIICIOBAHNUA, B TOM YHCIIC SKCTICPUMEHTAIBHBIX

[lepedenp TEOPETHUECKUX BOIPOCOB K 3a4ETy:

1. OcHOBHBIE OOBEKTHI TEIUIOTEXHOJIOT U TPOMBIIIIICHHBIX TPOU3BOJICTB.

2. OmnpeneneHue OOBEKTOB TEIUIOTEXHOJOTUH, B KOTOPBHIX NPEUMYIIECTBEHHO
MPUMEHSIOTCS 3aKOHBI THIPOTa30 INHAMHUKH.

pa3paboTKe MEPOTIPUITHI 11O CHUKEHUIO
MOKapHBIX M IPYTHX PHCKOB

B cocraBe Hay4HO-HccienoBaTenbckoro (3. OrmpeneneHue OOBEKTOB TEIUIOTEXHOJOTHH, B KOTOPBIX MPEUMYIIECTBEHHO
KOJUJICKTHBA IPUHUMAET y4acTHE B [PUMEHSIIOTCS 3aKOHBI a9POAMHAMUKH.
pa3paboTKe U IKOIOTo-d3KoHOMUYeckoM 4. OmpeneneHne OOBEKTOB TEIJIOTEXHOJOTHI, B KOTOPBIX IMPEUMYIIECTBEHHO
TK-4.1 000CHOBAaHUH TUIAHOB BHEAPEHUSI HOBOU |[IPUMEHSIOTCS 3aKOH Dyphe.
MPUPOJOOXPAHHON TEXHUKHU H 5. OmnpeneneHue OOBEKTOB TEIUIOTEXHOJIOTUH, B KOTOPBIX IPEHMYIIECTBEHHO
TEXHOJIOTU1, 5)KOHOMHYECKOM MpUMEHSIOTCs 3aKoH HproToHa-Puxmana.
[PETYJIMPOBAHUHU MPUPOJOOXPAHHOM 6. OmnpeneneHue OOBEKTOB TEIJIOTEXHOJIOTUH, B KOTOPBIX MPEUMYIIECTBEHHO
NEesITeIbHOCTH OpraHU3aIluu npuMeHsitoTcs 3akoH Ctedana-bonpimana.
7. OmnpeneneHne OOBEKTOB TEIUIOTEXHOJIOTHH, B KOTOPBIX IPEHMYIIECTBEHHO
MPUMEHSIOTCS 3aKOH U Py3un.
8. OmnpeneneHue OOBEKTOB TEIUIOTEXHOJOIMM, B KOTOPBIX NPEUMYIIECTBEHHO
MPUMEHSIFOTCS 3aKOHBI TEPMOXUMHUH (B YaCTH CTOPAHUS YHEPTEeTHUECKOTO TOIIIINBA).
B cocraBe HayuHO-HMccnenoBareabckoro [[IpuMmepHoe mpakTHuecKkoe 3aJaHue Jisl 3a4era:
TK-4.2 KOJIJICKTHBA IPUHUMAET yyacTHe B 3amaHus Ui HalmMCaHUs pedepaToB:

1. OOBEKTHI TEMIOTEXHOJIOTUI IPOMBIIIUIEHHBIX TPOU3BOJICTB.
2. OOBEKTHI TEIJIOTEXHOJIOTHH, B KOTOPBIX MPEUMYIIECTBEHHO TPUMEHSIOTCS 3aKOHBI




CTpyKTYypHBII 2JIEMEHT
KOMIICTCHIINU

[Tnanupyembie pe3ynbTaThl 00yUeHUs

OneHouHbIE CpeicTBa

YPE3BBIYANHBIX CUTYALUI

CUAPOTa30IMHAMUKH.

3. OOBEKTHI TEIJIOTEXHOJIOTHH, B KOTOPBIX MPEUMYIIIECTBEHHO MTPUMEHSIOTCS 3aKOHBI
AdPOIMHAMUKMU.

4. OOBEKTHI TEIUIOTEXHOJIOTHUH, B KOTOPBIX MPEUMYIIECTBEHHO MPUMEHSIIOTCS 3aKOH
Dypse.

5. OOBEKTHI TEIJIOTEXHOJIOTUH, B KOTOPBIX MPEUMYIIECTBEHHO MPUMEHSIIOTCS 3aKOH
HrroTona-Puxmana.

6. OOBEKTHI TEIJIOTEXHOJIOTHH, B KOTOPBIX MPEUMYIIECTBEHHO MPUMEHSIIOTCS 3aKOH|
Credana-bonbuMana.

7. OOBEKTHI TEIJIOTEXHOJIOTUH, B KOTOPBIX MPEUMYIIECTBEHHO MPUMEHSIIOTCS 3aKOH
I py3uu.

8. OOBEKTHI TEIUIOTEXHOJIOTHM, B KOTOPBHIX MPEUMYIICCTBEHHO PUMEHSIOTCS 3aKOHB]
TepPMOXHUMHHM (B YACTU CTOPAHUsI SHEPTETUYECKOr0 TOIUIMBA).

I1K-4.3

B cocraBe Hay4HO-UCCIIE0BATEILCKOTO
KOJIJICKTHBA TPUHUMAET y4acTHe B
OLIEHKE Pe3yJIbTaTUBHOCTH U

A GEKTUBHOCTH CUCTEMBI YIIPABICHUS
OXpaHOU Tpyaa

[Tpumep 3agaHus Ha pelieHue 3a/1a4 U3 NpopecCuOHAIBHOM 00JIacTH:

C ucronp30BaHHEM OUOIMOTEYHBIX PECYPCOB IIPOBECTH MOUCK UH(OPMAIIMHU 110 TEME,

3aJaHHOU ITPETIOJaBaTEIIEM.

[Ipumepsl TeM:

1. CiocoObl CHMKEHUSI BBIOPOCOB OKCHJA YIJIepoJia 3a CYET OpraHHU3alUU MOJHOIO

TOPEHUS: TIEPCIIEKTUBBI U IPOOIEMBI

2. CHuXeHue BBIOPOCOB IMOKCH/IA YIJIepoia Ha OCHOBE IPOU3BOCTBA CYXOrO JIbJA.

3. TemnoBoe BO3AECHCTBUE TEIUIOTEXHOJIOIMYECKMX arperaroB Ha IEPCOHaN, IyTH|
CILICHUs, TPYAHOCTH.

[1K-3 - CriocoOeH ompenensaTh HOpMaTHBHBIE YPOBHH JOMYCTUMBIX HETATUBHBIX BO3ICHCTBUI Ha YEIIOBEKA U OKPYIKAIOIIYIO CPELy; MTPOBOIUTH N3MEPEHUS]
YPOBHEW onacHOCTel B cpejie 00uTaHus1, 00pabaThIBaTh MOJIyUYE€HHBIE PE3YIbTAThI, COCTABIIATH IPOTHO3bI BO3MOXKHOT'O PAa3BUTHSI CUTYallMN; aHATU3HPOBATH
MexaHU3MBbl BO3/ICHCTBHUSI OMACHOCTEH Ha YeNOBEKa, OMpEeNessaTh XapaKTep B3auMOJEWUCTBUS OpraHHM3Ma YeJlOBeKa C OMAcCHOCTAMHU Cpelbl oOWTaHus C
Y4eToM CHenu(UKY MEeXaHU3Ma TOKCHYECKOTO JEHCTBHS BPEAHBIX BELIECTB, YHEPreTUUYECKOTO BO3ACUCTBUS M KOMOMHHPOBAHHOTO JIEHCTBHS BPEIHBIX
(bakTOPOB; ONPEENIATh ONACHbIE, YpE3BbIUANHO ONACHBIE 30HbI, 30HbI IPUEMIIEMOTO PHCKA

I1K-3.1

OcCymIeCTBISIET MOHUTOPUHT
(yHKIITHOHHUPOBAHUS CHCTEM

oOecrieueHys U YIIpaBJIeHMs OXpaHOU

[lepeueHb TEOPETUYECKUX BOIIPOCOB K 3a4eTy:
1. TepmoauHaMUKa U MEXaHHUKA Ia30B.

2. DHTAIBIU, TCIJIOTA.




CTpyKTYypHBII 2JIEMEHT

[Imarmnpyemsie pe3yIIbTaThl O0VUEHUS OueHOoYHBIE CPEACTBA
KOMIICTCHIINU py p y y = p a

OKpY Karollel cpesibl, OXpaHoi Tpya,
0€30MaCHOCTHIO B UPE3BbIYANHBIX
CUTYyalHix

3. OCHOBHBIE YpaBHEHUS TEUCHUS Ta3a.

4. OCHOBHBIE CBEJICHUS U3 MEXaHUKHU T'a30B.

S. PexuMbl NBUIKEHUS KUIKOCTH.

6. VcTeuenune ra3a 4epe3 OTBEPCTHUS.

7. YpaBHenue bepnyium. CtpyliHOE IBUKEHUE rasa.

8. Termio- u MacconepeHoc.

0. SlBneHus, 3aKOHBI W YpPAaBHEHMsI IE€PEHOCA BEIECTBA, TEIJIa M HUMITYJbCa:
TETIONPOBOJHOCTH, KOHBEKIIMSI, U3IydeHue, i dysus.

[IpuMepHOe MpakTHUeCcKOe 3aJaHue JJIs 3a4eTa:
1. B kakux equHUIIAX U3MEPSIETCA KOJIMYECTBO TEIJIOTHI?

1. °C;
2.  Kr/Mm;
3. Ik
4.  H/m.
[IpoBOAMT IJIAHUPOBAHUE U 2. TermonpoBOHOCTh KAKMX MaTepUaIoB HAMOOIbIIasn?
ITOKYMEHTaJIbHOE COITPOBOK/ICHUE 1. Meramios;
NIeITEIIbHOCTH 110 COOTFOACHUIO HITH 2. Ta3oB;
[1K-3.2 TOCTHKEHHUIO TPEOOBAaHMI HOPMATUBHBIX |3.  TBEpIBIX TEI - TUIICKTPUKOB;
AKTOB B cpepe OXpaHbl OKPYIKAIOIICH 4. JKunpkocrteid.

Cpeibl, OXpaHbl Tpy/ia, 0€30MaCHOCTH B
Upe3BBIYANHBIX CUTYAIUSIX . OT KakuX mapaMeTpoB 3aBUCHUT KOA(P(UIIMEHT TETJIONPOBOJHOCTH?
OT BU/Ia IBUKCHUS KUIKOCTH;

Ot TemmnepaTypsl U GU3NIECKUX CBONCTB BEIIECTB;

OT Macchl ¥ IJIONIA/IA TOBEPXHOCTH TeJa;

Ot xonmyecTBa HOHBeﬂeHHOﬁ TCIIJIOTHI.

FoONE®

4. Kakoe ypaBHEHHE TUIOTHOCTH TEIJIOBOTO IOTOKA COOTBETCTBYET IMEPEHOCY TEILIOTHI
TETIONPOBOAHOCTBIO Yepe3 OAHOCIONHYIO IIIOCKYIO CTEHKY:




CTpyKTYypHBII 2JIEMEHT
KOMIICTCHIINU

[Tnanupyembie pe3ynbTaThl 00yUeHUs

OneHouHbIE CpeicTBa

o )
1. q:z(tz _tl)’
2. Qq=-Agradt;
3. gq=al,-t);

A
4. q:g(tz_tl)'

5. ITo kakoMy U3 ypaBHEHUI pacCUMTHIBACTCS TEIUIONEpeiadya Yepe3 CTEHKY ?
l q — ﬂ’(tcl _tc2)

o
Z-cl Z-c(n+1)
2 qg = 5
7 —1r
3 _ orc1 o2
T s T
o, A o,

6. VYkazaThb, KakoMy UHTEpBally 3HaueHUl Kod(dduureHTta A COOTBETCTBYET
TEILUIONPOBOAHOCTD CTaJIEH.

1. 20-50Bt/(m°C)

2. 0,07-4Bt/(m°C)

3. 0,007 -0,07 Br/(m °C)

7. B kakux eguHUIAX U3MepseTcs Kod(QPHUIIMEHT TeTIONPOBOIHOCTH?
Bm
1. =

M2 ,
Bm

m>epao’




CTpyKTYypHBII 2JIEMEHT

[Tnanupyembie pe3ynbTaThl 00yUeHUs

OneHouHbIE CpeicTBa

KOMTIETCHITHH
Bm
3. —;
M-2pad
4. Bm.
8. Koapduument Temnonepeaaun xapakTepusyeT HHTEHCUBHOCTb Mepeiadyl TEII0ThI:
1. Ot oxnHOM cpeasl K ApyTou;
2. BHYTpu TBepIbIX CTEHOK;
3. Ot omHO¥ cpepl K Ipyroi uepes pa3aeIuTeNIbHYIO CTCHKY;
4. Ot )XuIKOCTeH K TBEPbIM CTCHKAM.
9. Uucno ®ypbe onpenenser:
1. PexxuM ABMKEHUS KUIKOCTH;
2. Tepmuueckyro MacCUBHOCTH TEJ;
3. be3pazMepHoe Bpems Harpena;
4.  Duznyeckue napamMeTpbl BeleCTBa.
[Ipumep 3agaHus Ha pelleHre 3a7a4 u3 npodeccruoHalbHOM 0bacTu:
3amaua 1. [lnockas medHasi CTEHKa COCTOUT U3 CJIOS OTHEYTOPHOTO MaTepuaa
CrI0COOCH OCYIIECTBIIATH KOHTPOJIb TOJIIIUHONW S1, M M TEIUIOU3OJISIIIHOHHOTO CJIOST ToimmHON S2, M. KoadduiueHTs]
COACPKAHHA B HCIPABHOM COCTOAHUN freqpionpoBOAHOCTH CJI0EB paBHBI: TepBoro A,, Br/(m K), Broporo 4,, Br/(m K).
CHCTCM H CpC/ICTB SALUTEL OKPYKAIOMEH 1o\ nonatypa rasoB OMBIBAIOIMX BHYTPEHHIOK — IIOBEPXHOCTh CTeHKH tr, C;
Cpeint, pabouux mecr, CHCTEM 1 CPEICTB KO3(QQUIMEHT TemIo0oTaaud K BHYTpPEHHEHl cTeHke «,, BT/(M'K); or HapyxkHOH
BaIUTHI TPU YPE3BbIUAHHBIX CUTYaAIUSX.
1K-3.3 Cr0COGEH OCYIIIECTRIATS KOHTPOH CTeHKH K BO3IyXy o, , BT/(M-K). IInomans cren f, m. Temmeparypa BoO3myXa,

BBITTOJIHEHHS 3aIIJTAHUPOBAHHBIX
MEPOTIPHUSITHIA TT0 OXpaHe OKPYKAFOIIeH
Cpelbl, OXpaHe Tpy/ia, 00eCIeUeHUIO
0€30MTaCHOCTH B UPE3BBIUAMHBIX
CUTYyaIHsIX Ha 00bEKTe

OMBIBAIOIIETO HAPYKHIOK MOBEPXHOCTh CTEHKH s, °C.

HeobOxonumo onpenenurs:

a) oOmiee TEMJIOBOE COMPOTUBIEHHME OT Tra3oB W Bo3ayxy - R, OO6mwuif
KodpdunmeHT Terutonepenaun K, MIOTHOCTh TEIUIOBOTO MOTOKAa ( M KOJIHYECTBO,
TeruoThl Q, TepsieMoe CTEHKOM MpH TpeX BapHaHTaxX yka3aHHbIX [Ipunoxennu A;

0) HaliTh TeMIrepaTypsl B CThIKe ciioeB t1, t2 ,t3 1 Tex ke BapHaHTOB;

B) IOCTPOMTH JUIsl TPETHETO BapuaHTa rpaduKu pacupesesieHus TeMIepaTyphbl B




CTpyKTYypHBII 2JIEMEHT

TTlimarupyemslie pe3yabTaTsel 00YIeHU
KOMIIETEHIINU Py pesy Y

OneHouHbIE CpeicTBa

koopanHaTax t-Su  t-R; cpaBHUTH ¢ TeMIepaTypaMH, MOJTy4YeHHBIMU aHAIUTHYECKUM|

myTeM (1o hopmyiam);

I') ONpPEAETUTh CHUKEHUE MOTEph TEIlIa BO BTOPOM M TPEThEM BapHaHTax IO
cpaBHEHHMIO ¢ repBbIM (B %). [loTepu npu nepBom Bapuante npuHumatorcs 3a 100%;
1) pe3yJbTaThl pacueToB MpeACTaBUTh B Buae Tabuuipsl (Ilpunoxenue A) u
CIeslaTh BBIBOJBI O POJIM TEIJIOBOW M3OJSLUH U CHIKEHUS MOTEph TeIia 4yepes

Kianky. BapuanTel 3anauun nansl B [lpunoxenuu b.

[Ipuoxxenue A

BapuaTuBHOCTH 3a1aun

Temnepartypa, °C

R K q Q tr t1

2

t3

ts

be3 TermnoBoi N30T

TCIIJIOBBIC ITOKA3aTCIIN

1  [reMmepaTypsl HOJTy4YECHHBIE

AHAJIMTUYCCKU

rpaduvecKku

C TeImI0BOH MU30JIALUEH

TCIIJIOBBIC ITOKA3aTCIIN

2  [emmeparypbl IOJyuYeHHbIE

AHAJIMTUYCCKU

rpaduuecku

C yJIBOEHHOM TEIJIOBOM M30JsIHEH

TCIIJIOBBIC TTOKA3aTCIIN

3  [remmepaTyphl OJyYEHHBIE

AHAJIMTUYCCKU

rpaduuecku

CHIKeHIE MOTCPh TCIJIOTHI IO CPABHCHUIO!

C IICPBLIM BApUAHTOM

CO BTOPBIM BAPpHAHTOM

C TPpCTbHUM BapUAHTOM




[Tpunoxenue b

Jannrie pys 3agaun Nel

Ne
BapuaHTa 81\: SNf BT;LMK BT};;dK (Er(’: otz: 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 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 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 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 11 0,1 800 5 100 20 18
19 0,46 0,115 1,3 0,2 1000 20 15 17 20
20 0,23 0,23 1,1 0,1 800 5 100 20 18




0) Ilopsanok nmpoBeleHUs] MPOMEKYTOYHONH aTTECTALMHU, MOKA3aTeJIH M KPUTEPHHU
OlleHUBAHMSI.

Jns monydenus 3aueta mo AucuuiuinHe «Termodusuka» CTYIEHT JOJDKEH MOoKa3aTh
CJIEAYIOINE KOMIIETEHIIUU TI0 MCIOJIb30BAHUIO W BHEAPEHHUIO PE3yIbTAaTOB 00pa3oBaTEbHON
JIeSITEILHOCTH .

Ha oneHky «3auTeHo»:

e  oOyyaronuics JOJKEH TOKa3aTh YPOBEHb 3HAHUU HE TOJBKO HA YPOBHE BOCIIPOU3BEICHUS U
0o0BsicHEeHUST WH(POpPMAIMK, HO U WHTEIUICKTyalbHbIE HABBIKM pEIICHHs MpoOieM U 3ajad,
HaXO0XICHUA YHI/IKaJ'II)HI)IX OTBETOB K 1'[1)06.]'ICM3Mj OIICHKU U BBIHCCCHUS KpI/ITI/ILIeCKI/IX Cy>K}1€HPII71;
e 0oOyyYaronmuics OJDKEH TMPEJOCTaBUTh BBINIOJIHEHHOE 3aJaHuEe, B KOTOPOM OBUIH OBl
OTpakeHbI MPOOIEMBI, KACAIOIIUECS BCEX ACMIEKTOB U3y4aeMOU TUCIIUTUINHEI.

Ha omenky «He 3auTeHO»:

e oOyyaronuics He BIaJeeT TEPMHUHOJIOTHEH N3Yy4aeMOM TUCIUILUINHBL;

e oOyyaromwuiics HE MOXET MOKa3aTh 3HAHUS HAa YPOBHE BOCIPOU3BEACHUS M OOBSCHEHUS
UH(POPMALIUN U3yYaeMOi TUCIUILINHEI,

L] 06y‘-IﬁIOHIHI>iCSI HC MOJXXCET IIOKA3aTh I/IHTCJ'IJ'IGKTyaJ'II)HBIG HaBBIKHN peIHeHI/ISI HpOCTI)IX 3aaa4.



