MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Teniodusuka

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hamnpapnienue nmoarotoBku (crierjpanbHOCTh): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HanpasneHHocTs (11po¢ussb):

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: POTOM, Kadeapa paguo3/1eKTPOHHBIX TEXHO/IOTHH U KO/IOTHYeCKOr0 MOHUTOPUHTa
Kypc: 1

Cemectp: 1

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 1 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 18 18 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 CamocrosiTesibHasi paboTa 90 90 4acoB
6 Bcero (6e3 3x3ameHa) 144 144 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 180 180 YyacoB
5.0 5.0 3.E

JK3ameH: 1 cemecTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 46 ot «29 » 8 2016 1|

JIUCT COIVIACOBAHMIA
Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(crtetmaneHOCcT)  20.03.01 TexHocdepHas 0Oe3ormacHOCTb, yTBep)KAeHHoro 2016-03-21 rofa,

paccMOTpeHa M yTBep)XK/leHa Ha 3aceflaHMu Kadepbl «__ » 20__ ropa, TPOTOKOI
Ne

Pa3paboTumku:

JotieHT Kad. POTOM AnxkapesH A. C.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

POTOM Tyes B. .
OKCIePThI:

notieHT Kadheapa POTOM Xpuctokos B. I
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

Llesb ripernofaBaHust AUCLUTITUHBL.

TeopeTnuecKd W TPAaKTHUUECKH TIOATOTOBUTH OyAYIIMX CIELUaJICTOB MeTOo/aM TIOo/yueHus],
npeoOpa3oBaHusl, Tepe/ilaud U HCIIO/b30BaHWsl TeIUIOThI, BLIOMpATh U IKCIUTyaTHPOBATh HeoOXoAumoe
obopyznoBaHue oOTpaciell TPOMBIIUIEHHOCTH. [Ipu 3ToM HeoOxopuMo o0coboe BHHMaHUE YIeIUThb
MaKCUMaJbHOM JKOHOMUH  TeIUIO9HEPreTHUeCKUX peCcypcoB W MaTepwajioB, MHTeHCU(UKAIU
TEXHOJIOTHUECKUX TIPOLeCCOB, BBISIBIEHUIO U WCIOMb30BAHMIO BTOPDUYHBIX 3HEPropecypcoB, 3alljuTe
OKpY>Karolel cpezbl v 6€301acHOCTH JIFofieH.

1.2. 3agauM JUCIUILIMHBI
— 3apaueii Kypca siBisieTcsl (OpMUpOBaHME Y CTY[€HTOB 3HaHWM; OCHOB TpeoOpa30oBaHMS
SHEepruM, 3aKOHOB TEPMOAMHAMUKHU W TEIJIOMacCooOMeHa, TePMOAWHAMUUECKHX IPOLIeCCOB U ILMKIIOB,
CBOWCTB CYIII€CTBEHHBIX /11 OTPACc/IX pabOuMX Tesi, TOPEHUs, SHEPrOTEXHOIOTHH, SHEProCOepeskeHws,
TIPUHLUIOB PabOTHI TETJIOBBIX M TeryIo0OMeHHBIX armapaToB, TEMJIOCHUIOBBIX YCTaHOBOK. JIMCIMIIIMHA
JAET 3HAHUS OCHOBHBIX MPUHIIUIIOB 00eCTieueHust XU3HeesTe/IbHOCTH U 6e30macHOCTU Tipu paboTe Ha
KOMIIPeCCOpax, TeIJIOBBbIX Y XOJIOAWU/IbHBIX YCTaHOBKAX.

2. MecTo puciuiuiebl B cTpyKType OITOII
HOucturuinHa «Terutodusuka» (B1. Juctunvabl (Mogynin)) oTHOCUTCS K 610Ky 1 (BapuaTuBHast
4yacTh).
[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble  3HAHUS, SIBJISIIOTCS
clefyrolye AUCLUIVIMHBL: BeIciiasg MaTeMaTHKa.
[Tocneyromymm AUCLMIVIMHAMU SBJISIOTCS: be30racHoCTh XKu3HeesaTe/IbHOCTH, Teopys ropeHust
Y B3pbIBa, Pur3uKa-2, XuMusl.

3. TpeGoBaHus K pe3y/ibTaTaM 0CBOEHMs AMCLIMILUIUHBI

[Mporiecc n3yueHus JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJlelyIOIHMX KOMITEeTeHL{1ii:

— [IK-22 criocobHOCTBIO HCIO/b30BaTh 3aKOHbI M METO/bl MaTeMaTHKH, eCTeCTBEeHHBIX,
T'YMaHWTapHBIX U 5KOHOMHUYeCKUX HayK MPU pelleHUH pogeCcCUOHANbHBIX 3a/jauy;

B pesysnbraTe M3yueHUs JUCLIATUIMHEBI CTYZEHT JOJKEH:

— 3HaTh TeIUIOTeXHWYeCKHe XapaKTepUCTUKU TOIUIMBA, TEOPUIO T'OPeHUs TOIIMBA, OCHOBHBIE
3aKOHBl TePMOAWHAMUKHU, TePMOAWHAMUYeCKHe LIUK/IbI, TePMOJUHAMHKY BOJSHOTO Tapa, 0COOeHHOCTU
npoliecca napoobpa3oBaHusi, OCHOBBI Telllorniepesadyn, Crioco0bl Mepeiauy Teryia. OCHOBHbBIE TOJIOKEHHS
TI0 OXpaHe Ty7a U MokapHoi 6e30macHOCTY MpY NMPOBeJeHNH TelIo(U31UeCcKHX TPOL|eCCOB.

— yYMeTb INPOBOJAWTbL TeIUIO(PU3NUECKUN pacuéT ropeHus TOIUIMBa, \OMNpe/essTh COCTOSHUe
pabouero Tena, OOBSCHATH (DU3UUECKUIN CMBIC/I YHMBEPCAJTbHOW Ta30BOM MOCTOSHHOW, OMpe/esTh
npypallieHre SHTPOIIMM HZeaJbHOI0 rasa B 3aBUCUMOCTM OT OCHOBHBIX I1apaMeTpOB COCTOSIHMS,
onpe/iessiTh TepMOAYHAMHUEeCKHe IIMK/IbI M300paxkaTsb npoLjecchl napoobpasoBanus Ha HS — auarpamme,
orpefe/isiTh IOTePU TelJla uepe3 CTeHKY

—  B/IafieTh 3HAHUSIMU COCTABJIEHUs TEIJIOBOroO OasiaHca, OCHOBHBIMH TOJIOXKEHUSIMU 110 OXpaHe
TPYZa, SKOJIOTUM U TI0’KapHOM 6e30macHOCTH MU NPOBeJjeHNH TeIio(H3NUeCcKrX MPOLIeCCOB C Iie/bio
obecrieueHysi 6€3011aCHOCTY >KH3He/eSITeTIbHOCTH YesioBeKa B TexHocdepe.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYA0eMKOCTb [UCLMIUIMHBI CcocTaByisieT 5.0 3ayeTHBIX €JUHUIILI W TIpPeACTaBjieHa B
tabmuie 4.1.
Tabmwiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzpl yueOHOM eATeTbHOCTH Bcero vacos CemecTpsl

1 cemectp
AynutopHblie 3aHATHSA (BCEro) 54 54
Jlekuiym 18 18
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[TpakTryeckue 3aHATHS 18 18
JlabopaTopHble 3aHSTHS 18 18
CamocrosiTenbHasi paboTa (Bcero) 90 90
OdopmiieHre 0TUETOB 10 JJabopaTOpHbLIM paboTam 28 28
ITpopaboTKa JIEKIMOHHOTO MaTepuasa 14 14
[ToaroToBka K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 48 48
Bcero (6e3 3k3ameHa) 144 144
ITogroroBka u czjaya sK3aMeHa 36 36
OO1mast TpyJ0eMKOCTh Yac 180 180
3aueTtHble Eavnuibl TpygoeMKoCTH 5.0 5.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3genbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHM TTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

= . E
0
5| S
= =, e n T =
< o, = o T 2=
N o @ s o o s =
= 5 3 o g =2 =5
Ne HasBanusi pa3zenoB AUCLUATIIAHBI = & = 5 o @ =l
= 5 e 2 g0 Z B
= S S O 9 2 %
c g g | B¢ g 2
g} O o
23
O
1 |TormuBo u TeruiopusnyeckKre 4 6 6 40 56 [1K-22
TMpOLIeCChbl FOPeHUs
2 | TexHuueckas TepMOJMHAMUKA. 12 6 8 34 60 [1K-22
Teruionepenaua
3 |OxpaHa OKpy»Katollei cpe[ibl, 2 6 4 16 28 [TK-22
riokapHasi 6e30TacHOCTb.
be3omnacHOCTh U XHU3HeesTebHOCTh
nipu paboTe Ha TeIJIOBbIX arperarax
Wtoro 18 18 18 90 144
5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
Cogep>kaHre pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zesioB AUCLUTUIUH (TI0 JIEKI[HsIM)
3 3§
S &3
CopeprkaHyve pas/iesioB JUCLIAILIVMHBI 110 = >
HasBaHus pasjesnos ACP pasa AHEH S B &
JIEKLIUSIM g S L
S8 g =
=¥ o 2
= S
1 cemectp

1 TormBo U TeriopusrnyecKre
TIpOLIeCChbl TOPeHust

OO0111ast XxapaKTepUCTHKA TOTITHBA.
Knaccudukaius Toramea. XuMude cKUi
cocTaB ToruiMBa. TersioBble 3 deKThl
peakuuii okucaeHus. Teriora cropaHus

N

[TK-22
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TOTLTMBA. BrICilas ¥ HU31Las TemnioTa
cropaHusi TorimBea. Teriopusnueckuii
pacuéT ropeHus ToruiMea. OnpeziesnieHre
TeMIlepaTyphbl BCIBILIKUA TBEPIOE
TOrIMBO. EcTecTBeHHOe TBEpAOE
TOIIMBO. VICKycCTBEeHHOe TBEpJoe
TOIIMBO. JKuIKOe TOT/IMBO.
EcTrecTBeHHOe »XH/IKO€ TOTLTMBO.
NckyccTBeHHOE XKUIKOe TOT/IMBO.
I'a3006pa3Hoe TorBo. [IpupoaHbIi ras.
VckyccTBeHHOE ra3000pa3HOe TOTIUBO.
YcTpolicTBa A1 CKATaHuUs TOTIMBA.

HToro

2 TexHnueckasi TepMOJUHAMUKA.
Terionepesaua

OripesiesieHrie JUCLUITIMHBI U €0 3a/jaui.
Pabouee Teno. [TapameTpbl COCTOSTHUS
pabouero Tesna. TemriepaTypa pabouero
Tesa. JlaBieHue. YienbHbIA BeC.
Epunuiibl uamepenusi. [Ipubopsl Ajist
V3MepeHUs] OCHOBHBIX [1apaMeTpOB
cocrosiHusi pabouero Tesna. PaBHoBecHoe
cocTosiHMe crcTembl. HepaBHOBecHOe
COCTOsIHWe CUCTeMbl. BHyTpeHHss
sHeprus cuctembl. Pabora. KomiuectBo
Tery1oTel. TepMoguHaMuyeckue
nipotiecchbl. O6paTUMBI 1 He0OPaTUMBIH
niporiecchl. ['padrueckoe n3obpakeHue
TepMOJUHAMUYeCKUX NpoLieccos Ha PV
-nuarpamMmMe. OCHOBHbIE CBOMCTBA
ra3oBou cMecu. OObemMHast 1071l Ta30BOM
cmecu. BecoBas 10151 ra3oBol cmecH.
[asnenve cMecy. TerioeMKOCTb ra3oB.
TernoeMKoCTb ra3oBoi cMecu. VIcTuHHas
TeIUI0eMKOCTb. Cpe/iHss Ter/I0eMKOCTb.
Becosas TenioeMKoCTb. YpaBHeHue
Matiepa. Vi3o6apHast 1 n30X0OpHast
TeII0eMKOCTh. Vjea/ibHbIM ras.
YpaBHeHHUsI COCTOSIHUS M/lea/IbHOTO rasa:
MengeneeBa - Knaiinepona, KnatinepoHna.
YpaBHeHHsI COCTOSIHUS peasIbHOrO rasa;
Ban-pgep-Baanbca, BykanoBuua-
HosukoBa. PaBHOBeCHbIe U
HepaBHOBeCHbIe CUCTeMbl. BHyTpeHHss
sHeprus. PaboTa 1 KOJTMUeCcTBO TeTIOTHI.
Cy1IHOCTb 11epBOro 3akoHa
TepPMOZMHaMUKU. DHTa/IbIINs ra30B.
OHTponus. BerunciieHyst SHTPOIIUU
rasos. [IpyHIMI Bo3pacTaHus SHTPOIIHU.
TepMoarHaMUUeCKye MPOLeCChl
V3MEeHEeHUs] COCTOSTHUS U/lealbHOrO rasa.
N306paskeHre TepMOAMHAMUUe CKUX
TIPOLIeCCOB U3MEHEeHUs COCTOSIHUSA rasa Ha
PV - quarpammax. I'pacduueckoe
n300pa>keHre TepMOJMHAMUUe CKIX

12

[1K-22
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TMPOLIeCCOB U3MEHEHUs COCTOSTHUS
WJieasibHOrO rasa Ha T'S-uarpaMmmax.
Tertora miporjecca. Pabota
niporiecca.Kpyrosoii nporecc TernaioBoro
JBurarensi. VijeanbHbIN UK.
Tepmuueckuii K.1.z. Lukna. [Ipsmoii u
oOpaTHbI TepMOJUHAMUYECKHe L[UKJTbI
Kpyrosoro npouecca. [uknbl KapHo Ha
PV u TS guarpammax. Tepmuueckuii
K..4. nukiaa Kapxo. [Ipaktruueckoe
3HaueHue 1ukKia KapHo. CyiHocTs
BTOPOTO 3aKOHA TePMOAVHAMUKH.
DOpMyIUPOBKU BTOPOI'0O 3aKOHA
TepMOJUHaMUKH. PaboTocrocobHOCTh
cucrembl. [Ipoiiecc mapoobpa3oBaHusi.
Wcnapenue. HackiiieHHbIM niap.
[Teperpetnii map. KoHpeHcaius napa.
YnpyrocTs HachIlLeHHOTO Mapa.
Kurnienne. Crenens cyxoctyd. BHyTpeHHss
TeryioTa napoobpasoBanusi. [Tpouecc
napoobpa3oBanus Ha TS auarpamme.
Teriora mapoobpa3oBanust. TerioTa
KUAKOCTH. Tensiora meperpesa.
OmnpegeneHvie napaMeTpOB COCTOSTHUS
BOJIbI U BOJISTHOTO Mapa Ha PV-
Jvarpamme. Kpussle cyxoctu. IS -
JiarpaMMbl BoZisiHOTO rapa. Cxema
MapoCuI0BOM ycTaHOBKU. L{ukn PeHkuHa.
K.n.a. upkiia PeHkrHa. OCHOBBI
Teruionepesauu. TennionpoBOgHOCTD,
Ter/I00TAaua (KOHBEeKTUBHBIM
TerI000MeH), U3/1yueHue (JTyIUCThIN WIn
pasivaLMoHHbIN). TeMriepaTypHoe norsne.
TemmneparypHbIii rpagueHT. OCHOBHOM
3aKOH TeIlJIONPOBOAHOCTH.
TenyonpoBogHOCTD cTeHKU. [1nockas
OJIHOCJIOMHas cTeHKa. ITnockas
MHOTOCJIONHAas cTeHKa. LlunnHapruueckas
cTeHKa. KOHBeKTUBHBIN TeTI000MeH.
OcHoBHblIe noHsTHSI. CBOOOJHOE
JIBIDKeHUe )XUAKOCTH. BriHyXjeHHOe
JBIKeHre Xuakocty. Termoobmen
n3nyueHrueM. OCHOBHbIE TTOHSITUSI.
YpaBHeHUe TeryioBoro banaHca
TeryiooOMeHa u3yueHreM. 3aKOH
Kupxroga. V3nyueHue ra3oB 1 rnapos.
3akoH Credana - bosbiimana. CteneHb
yepHOTHI. TernooOMeHHbIe anmaparsl.
PekynepaTuBHbIe 1 pereHepaTUBHbIE
TernI000MeHHbIe arraparsl..

HToro

12

3 OxpaHa OKpy»Karolllei cpe[ibl,
rokapHasi 6e3011acHOCTb.

YcnoBus fomnycka. PaboTel Ha
YCTaHOBKAX, CBSI3aHHBIX C

[1K-22
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be30macHOCTb 1 )KU3HeAeATeTbHOCTh | B3PhIBOOMACHBIMU M T10KapOOTIaCHBIMU
npu paboTe Ha TeIJIOBbIX arperatax |BeleCcTBaM{ U MaTepha/laMH.
XapakKTepuCTHKa OTIAaCHBIX W BPeIHBIX
MPOM3BOACTBeHHbIX (PakTOpOB. [TpaBuia
XpaHeHHs TOPIOUMX BeIllecTB U
MarepuasioB. CpeJCcTBa NOXKapOTYLIEeHHSI.
TpeboBaHus 110 00eCITIeUeHHIO TIOXKAPO - U
B3pbIBOOe30macHOCTH. O0513aHHOCTH
COTPYAHUKOB TiepeJi HauajoM paboThI.
O0513aHHOCTH COTPYAHUKOB BO BPEMSI
paboThl. TTopsioK COBMECTHBIX [IeHCTBHI
COTPY/IHUKOB U TI0J[pa3/ieneHuit
TI0’KapHOM OXpaHbI TIPU MOXKape.
O0s13aHHOCTH COTPY/IHUKOB TI0
OKOHYaHHU PabOThI

HToro 2

Wtoro 3a cemecTp 18

5.3. Pa3pensl AMCHMILVIMHBI ¥ MeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCeurBaIUMHU (Mpe/bIAyLMH)
U o0ecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIiMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITUTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCHUATITMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

Ne pa3zenioB AaHHOW JUCLIATIIMHBI, [1/151
KOTOPBIX HE0OX0IUMO U3yueHHe

No HauMeHOBaHHe AUCLUIUIAH obecrieunBarolMX U 00ecreurBaeMbIxX
JVCLIUTITH
1 2 3

[IpepiecTByoOLLMe JUCLUATITUHBI

1 Bricinag maTemaruka +

[Tocnenyroiiyie JUCLUATITUHBI

1 be3omnacHoOCTh >Ku3HeJesaTeTbHOCTH + + +
2 Teopus ropeHusi U B3pbiBa + + +
3 dusuka-2 + + +
4 Xumust + +

5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHHH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLUH, (OPMUDPYEMBIX TIPU W3yueHUM [JUCLIMIUIMHBI, U BU/OB 3aHATUH
npe/icTaB/eHo B Tabsurie 5.4
Tabmia 5. 4 — CoOOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHMPYEMBbIX TIPU H3yUeHUH
IUCIATUTUHBI

Bubl 3aHaTHIM ®OopMbI KOHTPOJIS
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[1K-22 + + + + KoHTponbHas paboTa,

HomarHee 3aganue, OTyeT
10 UHUBUAYaTbHOMY
3aJJaHHI0, JK3aMeH,
KoHcrieKT caMOomoAroToBKH,
CobecenoBanue, OTueT 10
naboparopHoii pabore,
Onpoc Ha 3aHATHSX,
BricTtynienue (goknan) Ha
3aHaTUM, Tecrt, Pepepar

6. InTepaKkTUBHBIE MeTOABI M (OpMBI OpraHu3aIuy 00yJyeHHs
He npenycmotpeno PYII

7. JTaGopaTopHBIA MPAKTHKYM
Copep>kaHue J1abopaTopHbIX paboT MprBeieHo B Tabwie 7.1.
Tabsmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 3§
S5
[«9]
Ha3Banusi pa3zenoB CopmepskaHue 1abopaTopHbIX paboT z v =
s | &S
2 o' 9
- s
1 cemectp
1 TorivBo U Temodusryeckue OrnpegeneHyve BIa)KHOCTH TBEPAOTO 6 [TK-22
MPOLIeCChl TOPeHUs toriiBa.OnpejeneHue 30JbHOCTH
TBEpzoro Torvvea OnpejeneHue
30/IbHOCTH HeTU U
He(dTenpoaykToB.OnpezeseHue
TeMIlepaTyphbl BCIILILLKU HeTU U
He(TernpoAyKTOB
Utoro
2 TexHuyeckasi TepMOAMHAMUKA. OnpesieneHye y/eabHbIX 00LEMOB 8 IIK-22
Ternionepesaua MeTO/IOM TU/IPOCTaTUUeCKOrO
B3BellIMBaHUsAI [puOOpBI U METOABI
oTIpe/ie/IeHus TapaMeTpPoB Pabounx
Te1.DHTPONUMHBIE [UarPaMMBbI.
OrnipesiesieHre TTapaMeTPOB COCTOSIHUS
BOZBI ¥ BOJSIHOrO Tlapa.OnpeseneHue
MOTeph Teria B IPIMOTOUHOM
pekynieparope.Onpe/iesieHle NOTepb
Teryia B TIPOTUBOTOYHOM
pekynieparope.Onpe/enieHle NOTepb
Terjia uepe3 CTeHKY TeIJIOBOTO arperara.
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Wtoro 8

3 OxpaHa OKpy»KaroLlel cpefbl, N3yueHue 0CHOB OXpaHbl OKpYy>KaroLen 4 [1K-22
rokapHasi 6€301MacHOCTb. CpeJbl, OXpaHbl TPyZla U TEXHUKH
Be30macHOCTD U KU3HeAeATelbHOCTh | 0e30T1aCHOCTH B YCIOBHSIX

ripu paboTe Ha TeIJIOBbIX arperatax | IeHCTBYIOILETO MpeNpUsTH. DKOHOMUS
TeI/I03HepreThuue CKUx
pecypcoB./3yueHrie 0CHOB MO’KapHOU
0e30MacHOCTH B YCTOBHSIX
JleMCTBYIOLL[ETO MpeAnpusiTUs. Mepbl U
cpezcTBa s obecriedeHust MOXKapHOM
6e301acHOCTH.

Ntoro 4

Wtoro 3a cemecTp 18

8. IIpakTuyeckue 3aHATHUA
Copiep>xaHye MpakTHUeCKUX paboT npuBezeHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojepskaHre MpakKTUYeCKHUX paboT

o L s
& 4 =
S = =
2 N
Haspanwust paszenos Copep>kaHre pakTUYeCKUX 3aHSITUN § = = GE
=
= o=
2 o' O
= S
1 cemecTtp
1 TormBo U TeruiopusnyecKre Peruenue 3azau no teme «Tormso u 6 [1K-22
TIPOLIeCChl TOPeHuUs Teruior3nUeCcKre MpoLeCChl TOPeHUs»
Nroro 6
2 TexHuueckasi TepMOJAUHAMUKa. Peruienne 3asau no teme «TexHuueckas 6 [1K-22
Teruionepesaya TepMOAUHaMUKa» U «Teruionepegaua»
Ntoro 6
3 OxpaHa OKpy»Karollel cpefibl, N3yunTh JOKYMEHTALUIO T10: YCI0BUAM 6 ITK-22
rokapHasi 6€30MacHOCTb. JIOTTyCKa, pabOThI Ha yCTaHOBKAX,
be30nacHOCTh U )XU3HEeAEeSTeNIbHOCTh | CBSI3aHHBIX C B3PBIBOOIACHBIMU U
npu paboTe Ha TeIJIOBBLIX arperatax  |IM0)KapOOIaCHbIMH BeIlleCTBaMH U
MarepuasiaMy, XapakTepUCTUKaM
OMacCHbIX U BPeJHBIX MPOXU3BOACTBEHHbBIX
(hakTOpOB, MpaBW/IaM XpPaHEHHsI TOPHOUNX
Bell[eCTB U MaTepuasoB, CpefiCcTBamM
MOKapOTYyIIeHUs, TPeOOBaHUSIM TI0
obecrieyeHHIO TI0XKapo - U
B3pbIBOOE30IaCHOCTH.
Nroro 6
Wroro 3a cemecTp 18

9. CamocTosiTe/ibHasA padora
Buzipl camocTosTeTbHOM paboThl, TPYA0EMKOCTh U (hOpMHUpPyeMble KOMITETEHIIUH TIPe/ICTaB/IEHbI B
Tabmumie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

Y-
S s 5
o Bu/ipl caMoCTOSTe/TLHOM = o % 5
a3BaHUsl pasfie/ioB 3] = ®opMbI KOHTPOJISA
paboTsI S s 2
= | B3
= e =
1 cemectp
1 TorumBo u ITogroroBka K 16 |IIK-22 BricTyninenue (moknan) Ha
TeriopusnuecKkue MpaKTAYe CKUM 3aHSATUSIM, 3aHATHUH, KOHCTIeKT
TIpPOLIeCChI TOPeHUsT ceMuHapam CaMOTIO/ITOTOBKH,
ITpopaboTKa JeKIIMOHHOTO 8 Peqepar, Onpoc Ha
Marepuana 3aHaTUsIX, OTUeT 1o
MHJVBUlyaJlbHOMY
OdopmreHre 0TUETOB 110 16 3a/1aHuI0, JloMallHee
nabopatopHbIM paboram 3aganue, CobecemoBanue,
WToro 40 KonTtponbHas pabora,
TecT, 3k3ameH, OTueT 110
nabopatopHoii pabore
2 TexHuueckas [ToaroroBka K 16 |TIK-22 BricTynienue (goknan) Ha
TepMO/IMHaMUKa. MPaKTUUeCKUM 3aHSITHUSIM, 3aHATHUH, KoHCrekT
Tenyionepesnava ceMHHapam CaMOTMO/ATOTOBKH,
[TpopaboTKa JeKIIMOHHOTO 6 Pecepar, Orpoc Ha
Marepuasa 3aHaTUSAX, OTUeT 1o
VH/VBU/1yalIbHOMY
OdopmeHue O0TUETOB T10 12 3a1aHuIo, JloMallHee
nabopaTopHbIM paboram 3azanue, CobecegoBaHue,
WToro 34 Tect, Ok3ameH, OTyer 1o
naboparopHoii pabote
3 OxpaHa okpyatoieit | ITogroroBka K 16 |TIK-22 BricTynienue (goknaz) Ha
cpefibl, moXKapHasi MpaKTAYe CKUM 3aHSATUSIM, 3aHsaTUM, KOHCIIeKT
0e30MacHOCTb. ceMuHapaM CaMOIIO/ITOTOBKH,
besonacHoCTh 1 Vitoro 16 Pedepar, OTuet 1o
JKU3HEe/IesITe/IbHOCTh MPU VHWBU/1yaJbHOMY
paboTe Ha TEeTIOBBIX 3aanuto, OTueT 1o
arperarax saboparopHoit paboTe,
JomariHee 3azianue,
CobecenoBanue, TecT
Wroro 3a cemecTp 90
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 126
9.1. TemaTHKa NpakKTUKH
1. TepmoarHaMHUueCKHe TIPOLeCChl U3MEeHeHHUsl COCTOSTHUS U/lealbHOrO rasa.
2. TommBo u Teriou3snueckure Mporecchbl TOpPeHust
3. TexHuueckas TepMoavHaMuKa Terionepenayua
4. OxpaHa OKpY)Karoleli cpe/ibl, moykapHast 6e30macHOCTb.
5. be3omnacHOCTb U )KU3HeAeATeTbHOCTh IPU pPaboTe Ha TeryIoBLIX arperarax;
6. TloaroToBka v c/laua 3K3amMeHa
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10. KypcoBas pabora

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971eMeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcumasnbHbIN MakcumasnbHbIN
OJieMeHTbI yueOHOU Oarut 3a epuop, Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
1 cemecTp
BricTynsienue (goknan) Ha 2 2 2 6
3aHATUU
[HomaniHee 3azaHue 2 2 2 6
Koncriekr 2 2 2 6
CaMOII0rOTOBKU
KonTposbHast pabora 3 3 3
Onpoc Ha 3aHAITHSX 3
Ortuer 1o 2 2
WH/VBUlyaJIbHOMY
3a[jaHUI0
Ortuet 1o 1abopaTopHOA 3 3 3 9
pabote
Pecdepar 2 2 3 7
CobecenoBanue 2
Tect 2
WToro makcumym 3a 23 23 24 70
TIepro/,
OK3ameH 30
Hapacraroiym utorom 23 46 70 100
11.2. TTepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/eH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MakcuMasibHOM cymMbl OasiioB Ha Aary KT 5
Ot 70% no 89% oT MakcuMasbHOM cyMMbl OansioB Ha gaty KT 4
Ot 60% 10 69% OT MaKCMMaJIbHOM cyMMbI OasiioB Ha Aary KT 3
< 60% oT MakcuMasnbHOM cymMmMmbl OanioB Ha gaty KT 2

11.3. Ilepecuer cymMbI 6a/IJIOB B TPAAAMIIMIOHHYIO U MEXX/[yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6a/UIOB B TPAAWLIMOHHYIO U MEXKAYHAPOAHYIO OL|eHKY Tpe/icTaB/ieH B Tabsuiie

11.3.

Tabsuiia 11. 3 — ITepecueT cyMMbI 0a/I7I0B B TPAJULIMOHHYIO ¥ MEXKIYHAPOJHYIO OLIEHKY

Ouenka (I'OC)

WToroBast cymMmma 6asios,
YUUTBIBAET yCIeLIHO C/JaHHbII
JK3aMeH

Ouenka (ECTS)

CornacosaHa Ha noprtane Ne 3638
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5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1MuHO)

85-89 B (oueHn xopol11io)
4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)
3 (YA0OB/IeTBOPUTEJIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyzmoBneTBOpUTEILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa
1. TexHuueckass TepMOJHWHAMUKa : YuebHoe mocobue ajisi BTy30B / Bacuiuii AyeKcaHApOBUY
KynunoB, Oayapg Muxaiinosuu Kapraios. - 3-e usz., ucnp. - M. : Beicias mkosa, 2003. - 260[4] c. :
un. - bubmorp.: c. 255-256. - ISBN 5-06-004344-4 (8 niep.) (Hanuurie B 6ubmioteke TYCYP - 2 9Kk3.)
2. OO6mas TeruioTexHuKa : yuebHoe mocobue / I. H. Anekcees. - M. : Boicuias mkona, 1980. -
551, [1] c. : un., Tabs. - bubmuorp.: c. 544. - [Ipeam. yka3.: c. 545-547. (Hamuuue B 6ubmoreke TYCYP -
3 3K3.)

12.2. lono/iHMTe/ILHAA JIMTepaTypa
1. Tlocobue mo terodusvke: Yue6Hoe mocobue / AnkapbsiH A. C. - 2012. 99 c. [OneKTpoHHBIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1170, cBo60AHBIH.
2. Tpodumora, T. U. Kypc ¢usuku : yuebHoe mocobue ans By3oB / T. U. Tpodumoga. - 18-e
u3f., crepeoTHrl. - M. : Akagemus, 2010. - 557, [3] c. (Hanmume B 6ubmmoreke TYCYP - 252 3k3.)

12.3. YueOHO-MeToANYECKOe TOCOOHEe ¥ MPOrpaMMHOe ofecreyeHme

1. Tennodusmka: Metoauueckue ykaszanus 1no CPC (camocTosiTebHOM U UHAWMBUJYaTbHOU
paboTe) CTyZeHTOB, 0OydaroIMXCsl TI0 HarpaBaeHuto ToAroToBku OakanaBpa 20.03.01 «TexHocdepHast
6e3omacHocTh» / AmkapbsH A. C. - 2015. 15 c. [DnekrponHsii pecypc] - Pexum gocrtyma:
http://edu.tusur.ru/publications/5259, cBOOGOHBIT.

2. Temnnodusuka: MeToguueckue yKa3aHHs 0 TpaKTAUeCKUM 3aHaTusM / AnkapbsiH A. C. -
2011. 15 c. [DnekTpoHHbIi pecypc] - Pexkum goctyma: http://edu.tusur.ru/publications/1936, cBoO0JHBIT.

3. Temnodwusuka: MeTonuyeckre yKa3aHWsi 10 JiabopaTOpHbIM paboTam [jisi CTY[EHTOB,
00yyaroIMXxcs 1o HarpaB/IeHUIO 1MoroToBKU OakamaBpa 280700.62 «TexHocdepHasi 6e3omacHOCTE» (36
yacoB) / AnkapesiH A. C. - 2015. 45 c. [DOnekTpoHHbIi pecypc] - Pexum jgocrymna:
http://edu.tusur.ru/publications/5507, cBOOOHBIH.

12.4. Ba3bl AaHHBIX, HUH()OPMALIIOHHO CTIPABOYHbIE U MOUCKOBbIe CUCTEMBI
1. http://portal.tusur.ru
2. http://www.lib.tusur.ru

13. MaTepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI

JlabopatopHbie pabOTHI /IO/DKHBI TIPOBOAWUTHCS B CIEIMATBHO OTBEJEHHBIX TTOMEIIeHHUSIX
-naboparopusix, obecrieueHHbIX TOPSUMM M XOJIOAHBIM BOJOCHAO)KeHWeM, KaHa/iu3aruel, BeHTU/ISILIeH,
IIPOTUBOIIO)KAPHOW CUTHa/IM3aLel, CpeiIcTBaMH NI0KapOTYLIeHNs U allTeYKOM IIepBOM TTOMOLLH.

It npoBeeHKst 1abopaTopHBIX paboT HEOOXOUMO UMETh:

1. AHanuTuueckue (pblYa’kKHbIe) BEChHI.
. EMKocTh 11 >)KproCTH (MKOCTB 2 TUTpA).
. PekyneparopHas yCTaHOBKA.
. MydenbHasi uiv KamepHasl Tleuyb ¢ MUHMMa/IbHOM TeMIiepatypoii BHyTpH pabouero kaHana 600

~ Wi

. TepMornapa (xpoMeJib - ajiromMmesieBast)

. [Torenurometp (Tmax He meHee 600° C)
. [Tpubops! A5t U3MepeHus JaB/ieHus

. [TpubopskI 7151 ©U3MEPeHHsT TeMITePaTyPbI

0NN Oy Ul
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9. Juarpammsl P-S, T-S, I-S

10. HIxkadp! cymmabHbIe 37eKTpUUecKre C TepMOPery/asiTopoM, obecreunBarolye yCTONUHBYIO
TeMrepatypy Harpesa oT 105 go 110°C, ¢ oTBepCTHsIMU [/1s1 €CTeCTBEHHOM BEHTU/ISILIMUA UM YCTaHOBKOM
Juisi oOMeHa BO3/lyXa WM a30Ta.

11. IIkads! cymmibHbIe A7 TIOACYIIMBAaHKS P00 C 3/IeKTPUUeCKUM WJTH Ta30BBIM 000TpeBOM, C
perynupoBaHuem Temmnepatypsl oT 40 g0 (501+5)°C ecTecTBeHHOM WM UCKYCCTBEHHOW BEHTW/ISILMEN WU
c 0OMeHOM HarpeToro a3oTa.

12. TepmomeTp pTyTHBIH A0 120°C C 1]eHO# e/ieHus HIKasbl 1°.

13. DBrokcel CTeK/IssHHble WM aJIIOMUHMEBble C KpBILIKAMUA [/l OIpe/leJieHus] Bjarud B
nabopaTopHON WM aHaMUTHYeckou Tipobe. [IaMeTpbl OFOKC [JO/DKHBI ObITh TaKWMH, 4TOObI HAa 1 cM2
TIOBEPXHOCTH TIPUXOAUIOCH He Oosee 0,15 r TOTuIMBA /71 aHATUTHUECKOM MPOOBI Macco 0Koso 1 T vin
0,30 r gns 10 r 1abopaTopHO#t MPOOLI KPYITHOCTBIO MeHee 3 MM.

14. TIpOTUBHU U3 HEOKUCJISFOIIIETOCsl MeTasIa Jijisl O/CYIIMBaHuUs TIpo0.

15. DKCUKaTophl, HAarlOJHEHHblE  CBEXKeNpPOCYILIeHHbIM CWIWKarejieM WIU  JpyTUMH
BBICYILIMBAIOIUMU BeleCTBAMU.

16. Bechl € MOTPeNIHOCTEIO B3BeIIMBaHUs He Oomee 0,2 MT.

17. Turnu, nofouKu [/ CKUraHus U3 KBapia, (apdopa wm nnatuHel, rmybuHoM ot 8 10 15 MM
Ne 1, 2, 3 mo I'OCT 9147 u I'OCT 19908

TepmonipeobOpa3oBarenb A1 u3MepeHus TtemrepaTypbl A0 1000 °C mo T'OCT 3044 c
V3MepUTEJIbHBIM yCTPOMCTBOM.

18. Tepmornapa 151 u3mepenus: temneparypsl 10 1000°C.

19. Iluniel TUTe/IbHBIE.

20. Turnm Hu3Kue 5 U 6, TUIIM BBICOKME 4, 5, yalu BblnapuresibHble 2, 3, 4, 5 o 'OCT 9147;

TUITIA Y Yaliv ¢ap@opoBble, MPUMEHSIOT /10 HapylleHUs I71a3ypy Ha BHYTPEeHHel OBEPXHOCTH.

21. TnuTKa 3nMeKTpuUecKast Wiy riecuadast OaHsi, Wid KoJIDOHarpeBare/ib.

22. ®unbTphl 06e330/1eHHbIe OyMakHbIe JuamMeTpoM 9 - 11 ¢M ¢ U3BeCTHOW Maccoi 307bI OJJHOTO
¢bunbTpa.

23. AcbecT TMCTOBOM TOMIMHOMN 3 - 5 MM.

24. Becsl 001jero Ha3HaueHUs C HAUMOO/BIIMM TipefiesioM B3BemuBaHus 200 T' ¥ MMOTPeIIHOCTEIO
B3BemmBaHusa He Oosee 0,0002 r; ¢ HaubonbIIMM TipefesioM B3BelMBaHusg 500 I' ¥ TIOTPeIIHOCTHIO
B3BellMBaHus He 6osee 0,01 r;

25. Kucota consxas o 'OCT 3118, pa3bapyieHHasi BOJjOM B COOTHOIIIEHUH.

26. AMMOHMY a30THOKUC/BIN, 10 %-HbIM BOAHBIN PacTBOP.

27. Boga guctuinvpoBanHas o I'OCT 6709.

28. Tonmyon o I'OCT 14710 wnu o I'OCT 5789.

29. CriipT U30MPOIHAIOBBIM.

30. DKpaH TpexCTBOpYAaThIM, OKpallleHHbIM C BHyTPEeHHeN CTOPOHbI YePHOW KPAacKoM, C CeKLIUsIMU
mmpuHoH (46 + 1) cm u BeicoTou (60 £ 5) €M WM IUT BBICOTOM 55 - 65 CM U3 TUCTOBON KPOBEIbHOU
CTaJ/Iv, OKpalleHHbI! C BHYTPeHHel CTOPOHBI YePHOW KpacKou

31. . CekyHgoMep Jit000ro THTIA.

32. bapomeTp pTyTHBIN WK GapoMeTp-aHepOH/] C TTOTPEITHOCThIO u3MepeHus He 6osee 0,1 kITa.

33. . bymara ¢unbTpoBanbHas aboparopHasi o 'OCT 12026

34. . [lunetka.

35. . llleTka MeTa/yiMuecKas.

36. beH3uH-pacTBopuTesb C npefenamu Bbikumanus oT 50 g0 170 0C wiu Hedpac C50/170 mo
I'OCT 8505.

37. Ocymarorue peareHThl (00e3BOKEHHBIE): HATPUM CePHOKUCIIBLIN Ge3BogHbIN 1o 'OCT 4166
WU HaTpuil cepHOKUC/IbIA TexHudeckuid nmo 'OCT 6318, unm Kanabl[Ui XJOPUCTBIM TeXHUUYECKHUM TI0
I'OCT 450, nnu Hatp

38. M3onsijoHHas M/acTHHA M3 KBaplia TOMI[MHONW 6 MM WM aHa/JOTUYHOe TPUCIIoCcobsieHue,
pa3Mep KOTOpOTO M03BOJISIET JIETKO BBOAWTH €r0 B My(e/IbHYIO Teub.

[oryckaeTcst MCMOMb30BaTh KepaMUueCKe M1aCTUHBI U3 OTHEYTIOPHOTO MaTeprasia TOMUHON He
bosnee 5 MM
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14. ®oHpA O11eHOYHBIX CPEe/ICTB
@DOH/I, OLIEHOYHBIX CPE/ICTB TIPUBE/IeH B TIPU/IOKEHUH 1.

15. MeTtopnueckye peKOMeHJAALUM 10 OPraHv3ani U3yuYeHus AUCLHMILIMHbI
be3 pekomeHaluu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
Tentopusuka

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hamnpagnienue nmoarotoBku (crierjranbHOCTD): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HanpaeneHHOCTD (TIpoGhusb):

dopma obyueHUs: OUHAsA

dakynbreT: PK®, PagnoKoHCTPYKTOPCKUM aKyabTeT

Kadenpa: POTOM, Kadeapa paguo31eKTPOHHBIX TEXHOIOTHHM U IKOJIOTHYeCKOr0 MOHUTOPUHTA
Kypc: 1

Cemectp: 1

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— goueHT Kad. POTOM AnkapbsH A. C.

Jk3aMeH: 1 cemecTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

ITK-22

CrII0COOHOCTBIO UCTIONB30BaTh 3aKOHBI U
MeTO/bl MaTeMaTUKH, eCTeCTBEHHBIX,
ryMaHUTapHbIX ¥ 5JKOHOMHUYECKHX HayK MpU
pelleHUY pogeCCUOHATBHBIX 3a/au

[omkeH 3HaTh TETUIOTEXHUYeCKHe
XapaKTePUCTHUKU TOTUIMBA, TEOPHIO
ropeHusi TOTJTMBA, OCHOBHbBIE 3aKOHbI
TEePMOZMHAMHUKH, TeEPMOJUHAMUYE CKHEe
L[UKJTbI, TEPMOJMHAMUKY BOJISTHOTO T1apa,
0COOEeHHOCTH Tpoliecca mapoobpa3oBaHus,
OCHOBBI TerljiornepeAadu, Crioco0bl
riepejaur Teria. OCHOBHBIE TTOJIOXKEHHUSI T10
oxpaHe Ty/la Y 1oyKapHo 6e301acHOCTH
TIpY TIPOBE/IEHUU TeTI0(hU3rUe CKUX
TIPOLIeCCOB.;

[ omkeH yMeTb TIPOBOJUTH
Teropu3nueCKUi pacuéT ropeHust
TOTUIMBA, \OTIPe/IeNIATh COCTOSIHUE pabouero
Tesa, O0ObSICHATH (PU3NUECKHI CMBICT
YHUBEPCaJbHOU ra30BOW MOCTOSTHHOW,
OTIpe/iesisiTh MpUpallieHue SHTPONUN
W/leasibHOTO ra3a B 3aBUCMOCTH OT
OCHOBHBIX TTapaMeTPOB COCTOSTHUS,
OTIpe/iesIsiTh TEPMOJUHAMUYECKUE 1TUKJ/TBI
1300paXkaThb TIPOL[eCChI TApO0Opa30BaHUs
Ha HS — guarpamme, onpeziensiTb orepu
Teria uepe3 CTeHKY ;

IlomkeH Ba/IeTh 3HAHUSIMU COCTaB/IEHUS
TeryI0BoOro OasiaHca, 0CHOBHBIMHU
TIOJIOXKEHUSIMH T10 OXPaHe TPY/ia, SKOJI0TUU
Y TI0)KapHOM 6e301acHOCTH TIpU
TIPOBEIEHUH TeTUIO(PHU3NUECKUX TTPOI[eCCOB
C 11e/1b10 0becreueHyst 6€301acHOCTH
YKU3HEIeITe/TbHOCTH UeIoBeKa B
TexHocdepe.;

OO11e XapaKTepUCTHKH T0Ka3aresneld U KpUTepueB

nipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OtmuHo (BeIcOKM | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

" TeOpeTU4YeCKUMH
3HAHUAMM B IIpefeiax

OO6saaeT AMArIa30HOM
MPAaKTUUYECKUX YMEHMUH,
TpeOyeMbIX /ISl Da3BUTHS

KonTponupyet paborty,
MIPOBOJIMT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS

r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
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Xoporio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIEL, |O6/MagaeT qUara3o0HOM bepeT 0TBeTCTBEHHOCTh 3a
YPOBEHb) MIPOIIeCChI, 00IIHe MpaKTUUe CKUX YMeHHH, 3aBepilieHue 3a/jau B
TIOHATHS B Mpejienax TpeOyeMbIX /IJisl pellleHus1 | UCC/ie/[OBaHUH,
r3yJaeMoii obsactu oTpe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE
obsiacTu Uccie[OBaHus TioBe/ieHue K
obcTosITeNIbCTBAaM B
pelieHUH pobiem
YnoBnerBoputenbH | O6mazaet 6a30BbIMU OO6mnagaeT OCHOBHBIMHU PabGotaeT npu npsimom
0 (TTIOpOTOoBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yYPOBEHb) IS BBITIOJTHEHUST TIPOCTBIX
3ajay
2 Peatu3anusi KOMIIEeTeHI[UI
2.1 Komnerennua ITK-22
[TK-22: crocoOHOCTBIO MCHO/B30BaTh 3aKOHBI W METOAbI MaTeMaTHKH, eCTeCTBEHHBIX,

T'YMaHUTapHBIX U 9KOHOMHUUECKUX HayK MPH PeLieH:|H MpodeCcCHOHANBHBIX 3a/1ad.

st bopMUpOBaHKUS KOMITETEHIIUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAroB. DTarbl HOpMUPOBaHHUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJIs 5TOr0 BHUIbI 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
npe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3YeMble CPEe/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Srarbl

TEOPHI0 FTOPEeHUs TOTUIMBA,
OCHOBHBI€ 3aKOHBI
TePMOJUHAMUKH,
TepMOJUHAMUYUEeCKHe
L[UKJIbI, TEPMOZAMHAMUKY
BOZSTHOTO TI1apa,
0Co0eHHOCTH TIpoIjecca
rapoo0Opa3oBaHus,
OCHOBBI TeTIOTNepejauM,
CrIoCco0BbI Tepe/iauu Teria.
OCHOBHBIE TIOJIOXKEHHUSI T10
OXpaHe TyJa U NMoXKapHOu
6e301acHOCTH TIPH
TIPOBeZIeHUH
Teropusnye CKuxX
TIPOLIeCCOB.

ropeHusi TOT/INBA,
\orpegensitb COCTOSIHUE
pabouero Tesa, 00BSICHSTh
¢bu3nyecKuil CMbICT
yHUBepCaabHOM ra30Boi
MOCTOSIHHOM, OTpe/ie/siTh
TipypalljeHre SHTPOITUU
W7leaJbHOrOo rasa B
3aBUCUMOCTH OT
OCHOBHBIX TlapaMeTpPOB
COCTOSIHUSI, OTIpe/IeNSITh
TepMOJIMHaMUYeCcKre
L[UKJTBI U300pakaThb
TMIPOLIeCChI
napoobpa3oBanus Ha HS —
Jluarpamme, Ompe/iesisiTh
TIOTepH Terljia yepes
CTeHKY.

CocraB 3HaThb YmeTb Bnagets
CopepxaHue TervIOTeXHUYeCKre MPOBOJUTH 3HAaHUSAMU COCTaB/IEHUS
3TarioB XapaKTepUCTHKHU TOTUIMBA, | TeIIohr3UUeCKUi pacuéT |TerioBoro OasaHca,

OCHOBHBIMU
TIOJIOXKEHUSIMU TI0 OXPaHe
TPYAQ, IKOJIOTHU U
NoKapHOH 06e30MacHOCTH
TIpY TIPOBeJIeHNH
Teruiopu3nue cKux
TIPOLIECCOB C LIeJTbI0
obecrieueHust
6e3omacHOCTU
JKU3HEIeITeTbHOCTH
yejioBeKa B TexHOC(epe

Buppl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTrodTesbHas
pabora;

* IloaroroBka K
JK3aMeHy;

* [IpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATUS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* TlogroroBka K
9K3aMeHy;

* JlaboparopHbie
3aHSATHS;

* CamocTrosTe/bHas
paborta;

Wcnons3yemblie
CpeCcTBa

* KouTposbHas pabora;
 [lomaliiHee 3a/jaHue;

* KonrposnbHast pabota;
* [JlomallHee 3ajiaHue;

» JlomMalliHee 3aJjaHue;
* Ortuet o
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Oll€eHHBaHUA

* Otyet no
naboparopHoii pabore;

* Otyet no
VHAUBU/1yaJIbHOMY
3a/1aHUIO;

* Oripoc Ha 3aHATHUSIX;

e OK3aMeH;

* BeicTyrinenue (goknag,
) Ha 3aHATUY;

* KoHcriekT

* Otyer no
naboparopHoii pabore;

* Otyet no
VHAUBU/1yaJIbHOMY
3a/laHUIO;

* Onpoc Ha 3aHATHUSAX;

* DK3aMeH;

* BeicTynieHue (f0K1az
) Ha 3aHATUY;

* KoHcnekr

naboparopHoii pabore;

* Otyet no
VHAVBUAYaTbHOMY
3a/IaHUIO;

* DK3aMeH;

* Brictynnienue (goknazn
) Ha 3aHSITHH;

* Pedepar;

* DK3aMeH;

CaMOITOATrOTOBKY; CaMOITIOArOTOBKY;
¢ Tecr; * TecT;
* Pedepar; * Pedepar;
* CobecenoBaHue; » CobecemoBaHue;
* OK3aMeH; * DK3aMeH;
dopMy/nvMpoBKa TOKasaTeseldd M KPUTepPUeB OLeHUBAHWS [JaHHOW KOMITeTEHLMM TIpuBe/leHa B
Tabmumie 4.
Tabnuiia 4 — IToka3aTe/id M KpUTEPHUM OI[eHMBAHMSI KOMIIETeHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnagets
OminuHo * ObGnagaer * OO6nazaer auaria- * Kontposnupyet pabory,
(BBICOKMIA YPOBEHb) (hakTHUeCKUMU U 30HOM IIPaKTH4eCKUX IIPOBOJUT OLIEHKY,
TeopeThuyeCKUMHU YMEHUH, TpeOyeMbIX /IJI1 | COBEPIIEHCTBYET

3HAHUSIMU B TIpe/ienax
u3yuaeMoii 06mactu ¢
TIOHUMaHWeM T'DaHUI]

TIPUMEHHUMOCTH;

Pa3BUTHS TBOP-Y€CKUX
pelLeHuH,
abcTparupoBaHust
npobrem;

JeNcTBUS paboThI;

Xoportio (6a30BbIit
YPOBEHD)

* 3HaeT (aKThl,
TIPUHIUIIBI, TIPOIIECCHI,
oOI1TMe TTOHATHS B
nipeziesiax U3y4yaeMou
o0sacTy;

* OO6najaeT Auana30HOM
NIPAaKTHUYECKUX YMEHUH,
TpeOyeMbIX /ISl pelleHust
oripe/ie/IeHHBIX TTPOOIEM
B 00/1aCTH MCC/IeI0BaHNSI;

* beper
OTBETCTBEHHOCTbH 3a
3aBeplleHHe 3a/ay B
HCCIIeIOBaHNHY,
rpucrocab/ivBaeT cBoe
TOBeIeHHe K
o0cTOsITENTHCTBAM B
pelieHUH TIpobeM;

YnoBneTBopUTeTbH
0 (1oporoBbIv
YPOBEHb)

* O6nazmaet 6a30BBIMU
OOIIMMU 3HAHUSIMU;

* OO6nazaeT 0OCHOBHLIMH
YMEHUSIMH, Tpebye-MbIMU
TSI BBITIOJTHE-HUST
TIPOCTHIX 3a/1ay;

* Paboraet npu nipsiMomM
HabJ/TIoIeHnY;

AedaTe/JIbHOCTH,

XapaKTepU3yIOIIUX  ITarlbl

3 TunoBble KOHTPO/IbHBIE 33/JAHUSA
[nisi peanvi3aliiu BbIllleTiepeurc/ieHHbIX 3a7jad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3aflaHuUs WK WHble MaTepHasbl, HeoOXofuMble AJIs1 OLeHKW 3HAaHWH, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

obpa3oBaTebHOM MPOrPaMMBI, B CIeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOMOATOTOBKY
— 1 Ccdopmymmposats 3akoHbl Pypre n HbioToHa — Puxmana. 2 Cxematuyecku u3obpaswure

(opMHpOBaHUs KOMIIeTEHLIMM B TIpoLiecce OCBOEHUs

pacrpesie/ieHe TemrepaTypbl B OJHOPOJHOW TIIOCKOW CTeHKe [Jisi TOCTOSIHHOTO Ko3(duiiveHTa
TEeTUIOTIPOBOHOCTA W JIMHEWHO 3aBUCSAIIEro OT TeMmIepaTypbl Ko3(duilveHTa TernaonpoBOAHOCTU. 3
OxapakTrepu3yiTe THUAPOJUHAMUYECKHe DEeXUMbl TeUeHHUs >XHAKOCTH B TpyOe W WX BWsHUE Ha
terviootauy. 4 Cdopmynupyiite 3akoHbl [lnanka, Penes — [IxuHca M BuHa [ paBHOBECHOTO
usnyuyenusi abcomoTHo uepHoro Tena. 5 Cdopmynupyiite 3akoH Credana — bosbiMada. 6

CornacoeaHa Ha noprane Ne 3638 18



Cdopmynupyiite 3akoH Kupxroda u ciiencteust u3 Hero. 7 Chopmynupyiite 3akoH Jlambepra.

3.2 TecToBble 3agaHus

— 1 KakoMy 3aKkoHy NOJUMHSETCS pacrpe/esieHrde TeMIiepaTyphl B IVIOCKOW CTeHKe MPU HaIMYUKU
BHYTPEHHUX MCTOYHMKOB TeIl/la B C/Iy4yaeé CUMMETPUYHBIXYC/IOBUM Ox/axJeHuss? 2 B kakom ciydae
Terionepejaya B LIUIWH/PUUECKOU CTEHKe MOKET PaCCUMTBIBAaThCS M0 (pOopMysiaM [ijisi IJIOCKOM CTeHKHU?
KakuMm 06pa3oM B 3TOM Cjlydae MOXKHO YMEHbBILIUTh OLIHMOKY MPU BBIUMC/IEHUH MTOBEPXHOCTH Harpera? 3
MoryT 1 ObITh OWHAKOBBIMU 3HaUeHHs MJIOTHOCTH TEIJIOBOTO TIOTOKAa Ji/isi Hapy)KHOM U BHyTpeHHei
TIOBEPXHOCTeH LUIUHAPUYECKOW CTeHKU 0Oe3 BHYTPEHHHMX WMCTOYHMKOB Tell/la M TIPU HaJWUuuu B HeH
TeryioBbigesieHnii? 4 [ToueMy Herlesiecoobpa3HO OpeOpsATh CTEHKY CO CTOPOHBI O0sIbILero Ko3hduieHTa
TeruiooTAauu? 5 UTo 0611ero u B 4yeM 3aK/IH0YAeTCsl Pa3/idurie B PeIIeHUsIX HeCTAl[MOHAPHOTO YPaBHEHUSI
TeIJIONIPOBOAHOCTUA [yJIs IUIACTMHBI, LWIMHApa U apa? 6 IlepeuucnuTe crafuu OXJaXKAeHUs Tell,
oxapakTepusyiurte uUx. 7 IlepeunciuTe pe)XMMbl TeueHHUs KUAKOCTer. Kakoe KpUTepuasbHOE YMUC/IO UX
orpeziensier? 8 OO6ocHylTe, TMoueMy Teopusi TOAOOUS sIB/iseTCs Teopuel sKcmepumenTta? 9 Ilog
JeNCTBUeM KaKWX CHJI BO3HUKaeT CBOOOZHOe [BYKEHWE >KUAKOCTU? B KakoM ciydae [BIDKeHHe
XUgKoCTU Oyzer BocxopsimM win HucxopsimM? 10 Kakue Tema Ha3biBalOT abCOMIOTHO UYEPHBIMH?
CepriMu? 11 B Kakom ciiyyae MOBepXHOCTh Ha3bIBaeTCsl 3epKaibHOU? AbcomoTHO bOenoii? Kakue cpesib
Ha3bIBaIOT UaTePMUYHBIMU?

3.3 Tembl pedepaToB

— 1 3anumummTe BblpakeHWe sl onpefenieHWs KoopAuHatel X0  (COOTBeTCTBylOILEH
MaKCHMaJIbHOM Temrieparype B IUIaCTUHE), €C/Id BMECTO TeMITepaTyp XXUIAKOCTeH 3aflaHbl TeMIlepaTyphbl
TIOBEPXHOCTeN TIAaCTHHBI. 2 YKaKUTe 3aBUCUMOCTb KO3(dUiMeHTa TeriooTjaul Mpu CBOOOAHOM
JIBYDKEHUH >KUIKOCTH B/IO/Ib BEPTUKA/ILHOW CTEHKH OT ee BBICOTHI. 3 YKa)KWTe /vara3oH 3HaueHu 4ucia
Ra, mpu KOTOpOM MMeeT MeCTO CMeIlaHHbI peKUM TeueHHsl B TIOTPAHUYHOM CJIOe B C/Iyyae CBOOOZHOTO
JBYDKEHUS] )KUJKOCTH BJOJIb BEPTHUKAJBHOM CTeHKH. 4 OT KaKMX IMapamMeTpOB 3aBUCUT KO3(MULIMEHT
u3nyueHust TBepAbIx Ten? 5 Kakumu MeTofaMu MOKHO OTpefieniTh KO3(GUIIMEeHT U3MydYeHHs TBePAbIX
Ten?

3.4 Tembl JOMaUIHUX 3aJaHUH
— TepMoauHaMHUueCcKUe MpOLieCChl U3MEHEHUs] COCTOSIHUS W/lealbHOTO Tasa.
— TomnuBo u Terviodr3udecKre MpoLecChl ropeHust
— Texnuueckasi TepmoguHamMuKa Teruionepesaya
— OxpaHa okpy»Karoiiel cpe/ibl, To>kapHast 0e301acHOCTb.
— be3omacHOCTh M KU3HeIesTeTbHOCTh MPU paboTe Ha TeIJIOBBIX arperarax;
— IlogroroBka u cfjaua 3K3aMeHa

3.5 Tembl MHAUBHUYa/TbHBIX 3a/lAHUH
— TepMoauHaMHUueckue npoLieCcCbl U3MeHeHUs] COCTOSIHUS W/lealbHOTO rasa.
— TomnuBo u Terviodr3udecKre MpoLecchl roOpeHust
— TexHuueckasi TepMogrHaMuKa Terionepenada
— OxpaHa okpy)Karoiiel cpe/ibl, To)kapHast 0e30MacHOCTb.
— bBe3omnacHOCTE U KU3HeIesTe/TbHOCTh MPU paboTe Ha TeTJIOBBIX arperarax;
— IlogroroBka u cfjaua 3K3aMeHa

3.6 Bormpockl Ha cobecejoBaHHe
— TepMoauHaMUueckue npoLieCccbl U3MeHeHUs] COCTOSIHUS WlealbHOTO rasa.
— TomrBo U Ternodu3nyUeckue MpoLecchbl TOpeHust
— TexHuueckasi TepMogrHaMuKa Terionepenada
— OxpaHa okpy»Karoiielt cpe/ibl, TIo>kapHast 0e301acHOCTb.
— bBe3omnacHOCTE U KU3HeIesTe/IbHOCTh MPU paboTe Ha TeIJIOBBIX arperarax;
— TIloaroroBka U czava sK3aMeHa

3.7 TemMbl OIPOCOB Ha 3aHATUAX
— TepmoanHaMHUuecKue MpoLiecCchbl U3MeHeHUsI COCTOSIHUS UeabHOTO rasa.
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3.8 TemnI o0K/1a/10B
— OxpaHa OKpy>Karolle cpeibl, TIoXkKapHast 0e30MacHOCTb. Be30MmacHOCTb U >KU3HEeAeaTeTbHOCTh
Tipy paboTe Ha TETUIOBBIX arperarax

3.9 DK3aMeHalOHHbIEe BOIPOCHI

— 1. [lo kakMM Mpu3HAKaM KaacCUpULMpyeTcs TOmIMBO? 2. OCHOBHBIE TeIIOTeXHUYECKUe
XapakTepUCTUKU ToIuvBa. 3. Kakoe TOMIMBO Has3blBalOT YCAOBHBIM? 4. UTO Ha3bIBalOT TeIIOTOM
cropaHus TormBa? 5. Kakue aneMeHTBI BXOJAT B COCTaB TormBa? 6. B uém pasnnuune mexay BbICLIEN U
HU3LIEeN Tena0Tor cropaHus Toruea? 7. Uto Takoe sHeprus? 8. B uém pasnuuune Mexay ujeanbHbIM U
peanbHbIM razoM? 9. Kakue BenMuMHBI OmpefiesistOT cocTosiHMe pabouero Tena? 10. B uém pasmuuue
MeX/ly TeIioToM U TemmnepaTypor? 11. Uto HasbiBaeTcsi TepMOAMHaMUYecKHMM mnpoleccoM? 12. Kakue
NpoLiecchl paccMaTpuBaeT TepMouHaMuKa? 13. Kakoil ¢pu3nueckuid CMbIC/T MMeeT ra3oBasi IOCTOSIHHAs ?
14. Yrto Ha3bIBalOT HOpPMa/bHbIMU (pu3nueckuMu yciaoBusiMu? 15. Tlouemy u3o00apHasi TerjoéMKOCTh
Oosbllle M30XODHOW Ha BEJIMUMHY Ta30BOM MOCTOSHHOW? 16. UTo Takoe BHyTpeHHsisi SHeprus? 17.
[TepBoiii 3akoH TepMoguHaMUKK? 18. Uro 3HauuT Teruiora U pabora mporjecca? 19 Bropoit
TIPOMEe)KYTOYHBIM KOHTPOJ/Ib (BTOpasi KOHTposibHast Touka). 20. UTo Takoe TepMoAWHaMUUeCKUN LUKA? 21.
Yro 3HAuUMT NpsMol U oOpartHbIM miporjecc? 22. Yrto xapakrepusyeT Tepmuueckuii KIT/1? 23. ITouemy
tepmuuecknid KII/T Bcerga menbiie egrHuLbl? 24. Kakylo 3aKOHOMEPHOCTb pacKpeiBaeT LMK KapHo?
25. ®opMy/nMpOBKK BTOPOTO Hauaja TepMOoAMHaMHUKHU. 26. OcobeHHOCTH Tipoljecca rapooOpa3oBaHMUs.
2.7. Kak wu3MeHsieTcsi TemriepaTypa Iapa B Tipoljecce KoHzeHcauuu? 28. l3006pa3urte mpoieccs
napoobpasoBanusi B [-S guarpamme. 29. Kak onpezenutb paboTy mapa B aguabaTHOM Tipoliecce Ha
puarpammax”? 30. Kak onpegenuts Teriocogepykanue napa? 31. Uro Takoe Touka pocsl? 32. Uto Takoe
OTHOCHUTe/IbHas BAaXHOCTB? 33. UTo Takoe Biarocogepykanve? 34. Uem ormmyaeTcs LUK PeHkunHa OT
mmkna Kapuo? 35. Kak ompegensiercsi KIT/I tykna PenkuHa? 36. YpaBHeHue TerioBoro GamaHca? 37.
KoadduimeHt rernonepesaur v Kak oH ornpefiensiercs? 38. [IpermMyiiecTBa IpOTUBOTOYHOTO [IBWKEHUSI
TeIJIOHOCUTeJIeH repe NpsIMOTOUHbIM. 39. PacuéT norepu Tersia yepe3 MHOTOC/IOUHYIO CTEHKY.

3.10 TeMbI KOHTPOJIBHBIX PadoT
— 1. 3anuimuTe BbIp@)XEHWE W CXeMaTWUYeCKU H300pas3uTe pacripefiesieHHe TeMIlepaTypbl B
OJHOPOJHOM ¥ MHOTOCJ/IOMHOW LIUIMH/PUUECKUX CTeHKax MpH 3aJJaHHbIX TemrepaTypax MOBepXHOCTEeH.
2. Chopmynupyiite 3akoH HbtoToHa — Puxmana. 3. Cdopmynupyiite 3akoH CredanHa — BosbijMaHa.
Cdopmynupyiite 3akoH Kupxroda u cieficTBUs U3 HEro

3.11 TembI 1a00paTOPHBIX PadoT
— Tomreo U Terodu3nUeckue MpoLecchbl TOpeHust
— TexHuueckas TepMogrHaMuKa Terionepenada
— OxpaHa okpy»Karoliel cpe/ibl, TokapHast 6e301acHOCTb.
— bBe30macHOCTb U KU3HEeeATeIbHOCTD MPU PaboTe Ha TeJIOBbIX arperarax;
— TIloaroroBka u czaya 5K3aMeHa

4 MeTognuecke MaTepHaJsibl
Inst obecrieueHus: mporiecca oOyueHHst U pellieHus 3afiau 00y4yeHUs] UCIIONb3YIOTCS CIeAyIoIe
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OIpefessolyue NpOoLefypbl OL[eHWBaHUS 3HAaHUM, YMEHUH,
HaBbIKOB W (WIM) OMbITa [eATe/bHOCTH, XapaKTepU3YIOL[UMX 3Tanbl (OP-MUPOBAHUS KOMIIETEHLIWH,
corziacHo 1. 12 paboueii mporpamMMsl.

4.1. OcHoBHas UTeparypa
1. TexHuueckass TepMOJHWHaMHUKa : YuebHOe mocobue st BTy30B / Bacwiuii AyeKcaHApOBUY
KynunoB, Oayapg Muxaiinosuu Kapraios. - 3-e u3z., ucrp. - M. : Bricias mkosa, 2003. - 260[4] c. :
un. - bubmorp.: c. 255-256. - ISBN 5-06-004344-4 (8 niep.) (Hanuurie B 6ubmioteke TYCYP - 2 3K3.)
2. OO6mas TerioTexHuKa : yuebHoe mocobue / I. H. Anekcees. - M. : Boicuias mkona, 1980. -
551, [1] c. : un., Tabs. - bubmorp.: c. 544. - [Ipeam. yka3.: c. 545-547. (Hammuue B 6ubmoreke TYCYP -
3 9K3.)

4.2. lonosHHMTe/IbHAA IMTeparypa
1. Tlocobue no Teropusvke: YuebHoe mocobue / AnkapbsiH A. C. - 2012. 99 c. [DneKTpoHHbIM
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pecypc] - Pexxum gocrtymna: http://edu.tusur.ru/publications/1170, cBoG0AHBIIH.
2. Tpodumora, T. . Kypc ¢du3uku : yuebHoe mocobue asst By3os / T. . Tpodumosa. - 18-e
u3fl., crepeoTwil. - M. : Akazgemusi, 2010. - 557, [3] c. (Hamuume B 6ubmoreke TYCYP - 252 3k3.)

4.3. YueOHO-MeTOANYeCKOe 10Co0He U MPOorpaMMHoOe odecrieueHne

1. Tennodusuka: Metoguueckre ykaszaHusi o CPC (camMocTosTe/lbHONM W WHAWBUAYATbHOMN
paboTte) cTyZeHTOB, 00ydJarOIIMXCsi TI0 HarpaB/eHnuto moArotoBky OakanaBpa 20.03.01 «Texnocdepnas
6e3omacHocTb» / AmkapbsH A. C. - 2015. 15 c. [OnekTpoHHbI pecypc] - Pexum pgoctyma:
http://edu.tusur.ru/publications/5259, cBoOOAHBI.

2. Tennogusvka: MeToauueckue ykas3aHWs 10 MPakTUUeCKUM 3aHATUSAM / AnkapbsH A. C. -
2011. 15 c. [DnekrponHbIii pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1936, cBoG0AHBIH.

3. Tennodpusmka: MeToguueckye yKazaHWs TIO0 JabopaTopHbIM paboTaMm AJisi CTYAEHTOB,
oOyuaroluxcs 10 Hampas/ieHHto moArotoBku bakanaBpa 280700.62 «TexHocdepHas 6e3omacHoCTb» (36
yacoB) / AmnkapesiH A. C. - 2015. 45 c. [DnekTpoHHbIi pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/5507, cBoOOHBIA.

4.4. Ba3bl JaHHBIX, TH()OPMALMOHHO CIIPABOYHbIE H MONCKOBbIE CHCTEMBI
1. http://portal.tusur.ru
2. http://www.lib.tusur.ru
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