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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Teniodusuka

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

Hamnpapnienue nmoarotoBku (crierjpanbHOCTh): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HaripaBnenHocts (mpo¢uns): TexnocdepHas 6e30macHOCTD

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

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

Cemectp: 1

YuebOHbI 11aH Habopa 2014 roza

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 36 36 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 72 72 4acoB
5 CamocrosiTesibHasi paboTa 72 72 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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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
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
HOucturuivHa «Terutodusuka» (B1.6.15) otHocuTtcs K 670Ky 1 (6a3oBast 4acTh).
[TpefmecTByOlUMM  AUCLIMIZIMHAMY,  (OPMUPYIOIIMMU ~ Haya/bHble  3HAHUS,  SIBJISIIOTCS
clefyrolye AUCHUIVIHBL: PU3uKa.
[TocneayroymMy AUCLIMIIMHAMU SBJISIIOTCS: be3onacHOCTh MH)XeHepHbIX KOMMYHHMKaLWi, Teopust
rOpeHus1 U B3pbIBa, TeXHOreHHbIe CUCTEMbI U 3KOJIOTUUeCKUN PUCK.

3. TpeboBaHusA K pe3yjbTaTaM 0CBOEHHS JUCIUII/THHBI

[Tporuecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUPOBaHKe C/IeAYIOLHMX KOMIIeTeHLUHI:

— OIIK-5 TrOTOBHOCTBIO K BBIMIOJIHEHUIO TIPO(eCCHOHATBHBIX (YHKIMIA Tpu paboTe B
KOJI/IEKTVBe;

— TIK-22 crnocoGHOCTBIO WCIIONMBb30BaTh 3aKOHBI M METO[bl MaTeMaTHKH, eCTeCTBEeHHBIX,
TryMaHUTaApHBIX ¥ 9KOHOMHUYECKUX HayK MpH pellieHuH MpodeccruoHanbHbIX 3a/ay;

B pe3synbraTte usyueHus JUCLIAIUIVHBI CTYEHT J0/DKeH:

— 3HAThb TeIUVIOTeXHUYeCKHe XapaKTepUCTUKW TOIUIMBA, TEOPUI0 TOPeHUsl TOIUIMBA, OCHOBHbIE
3aKOHBbI TePMOJVHAMUKH, TePMOJUHAMUYeCKHe LIUK/bl, TEPMOJUHAMUKY BOJSHOTO Tiapa, 0COOEHHOCTU
npoliecca apooOpa30oBaHusi, OCHOBBI TeIlIorniepeJadun, Crioco0bl epefauy Teryia. OCHOBHBIE TIOJIOXKEHHUST
TI0 OXpaHe Ty/a U MoyKapHOU 6e301acHOCTH IPU MPOBe/IeHNH TeTIo(r3nueCKUX MPOLeCCOB.

— yMeTb TNPOBOJUThH Tena0(U3NUeCcKuil pacuéT TrOpeHUs] TOIIMBA, \OMpeJe/sTb COCTOSTHUE
pabouero Tesa, OOBSCHATH (PU3MUECKUN CMBIC/I YHUBEPCAJTbHOM Ta30BOM ITOCTOSIHHOM, OIpe/eNaTh
TpypallleHre SHTPONMUM W/lea/IbHOrO rasa B 3aBHCHMMOCTA OT OCHOBHBIX [apaMeTPOB COCTOSIHMS,
OTIpe/ieNIATh TePMOJUHAMHUEeCKHe LIWK/IbI M300pa)kaThb MpOIiecchl apoobpa3oBadusi Ha HS — auarpamwme,
orpezensaTh NOTePH Terula uepe3 CTeHKY

—  BJIafieTh 3HAHWSIMU COCTaBJ/IEHUS TEIIOBOTO OaslaHCa, OCHOBHBIMU MOJIOKEHUSIMH T10 OXpaHe
TPYZa, 9KOJIOTUM M TIo)KapHOW 0e30MacHOCTH MPH TIPOBeeHUH Teryio(ru3ndecKuX MpoLIeCCOB C Lie/bo
obecrieueHus: 6€30MaCHOCTY >KHU3He/eSITeTbHOCTH UesioBeKa B TexHocgepe.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOEMKOCTb [UCLMIUIMHBI CcOCTaByisieT 5.0 3ayeTHBIX €JUHHUIILI W TpeACTaBjieHa B
Tabme 4.1.
Tabmwiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM 1eATebHOCTH Bcero yacos CemecTpsl
1 cemecTp
AynutopHblie 3aHSTHS (BCEro) 72 72
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Jlekuym 18 18
[IpakTrueckue 3aHATUSA 18 18
JlabopartopHble 3aHSTHS 36 36
CamocTosiTenibHast paboTta (Bcero) 72 72
OdopmiieHre 0TUETOB 10 J1TabopaTOpHBIM paboTam 28 28
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 8 8

[ToaroroBka K IpakTUUeCKUM 3aHATHSIM, CeMHUHapam 36 36
Bcero (6e3 sk3ameHa) 144 144
IToaroroBka u c/laua 5K3amMeHa 36 36
OO0111ast TPYJ0EMKOCTB Yac 180 180
3aueTtHble Eavnnnbl TpygoeMkocTH 5.0 5.0

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.

Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI M BUBI 3aHITUN

« | = | E
= = o
= 8 S
= < - m < =
s | ¢ | ¥ § g8 £%
5 4 >
Ne HasBanust pa3zienoB AUCLUATIIAHBI %r 5 = % g 5 =1 %
= S 2 2 g o = E
= 3 S 9 9 % g
S g g | B¢ & 2
© O o
£F;
O
1 |TonuBo u Ternodusnyeckue 4 8 12 16 40 OIIK-5, TIK-
MPOL{eCChbI TOPEHMUS; 22
2 | TexHuueckas TepMOAVHAMUKA; 12 8 12 36 68 [1K-22
OxpaHa OKpy»Karolllei cpefibl, 2 12 20 36 OIIK-5, TIK-
riokapHasi 0e3011acHOCTb. 22
be3onacHOCTh U KU3Hees I TeIbHOCTh
ripu paboTe Ha TeIyIOBbIX arperarax.
Utoro 18 18 36 72 144
5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUSAM)
CojiepskaHue pa3/enoB AUCLUIUINMH (TT0 JIEKLWSIM) TIpUBeieHo B Tabsuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIUH (TI0 JIEKI[UsIM)
3 z S
g S 32
CopepykaHue paszesioB JUCLUIUIMHBI 110 & >
Ha3Banus pa3zesnos AEp pasi Anct S = :Hj
NeKLUSIM g S o
S8 g =
Al o 2
= o
1 cemectp

1 ToriBo U TerodusryecKue
TMPOL[eCChbl TOPEeHUST;

OO0111ast XxapaKTepUCTHKA TOTUIMBA.
Knaccudukaiys Tormpa. XuMudecKui
cocTaB ToruiiBa. TerioBbie 3¢ dheKTh
peakLuii OKUC/IeHus. TernioTa cropaHusi

N

[TK-22
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TOTLTMBA. BrICilas ¥ HU31Las TemnioTa
cropaHusi TorimBea. Teriopusnueckuii
pacuéT ropeHus ToruiMea. OnpeziesnieHre
TeMIlepaTyphbl BCILILKYU TBEpZOe
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.
OxpaHa OKpy»Karolleil cpefibl Ipy
CKUT'aHUU TOTI/IUBA.
IMoxkapo6e30MmacHOCTb TIPY CKUTAaHUU
toruimBa. OxpaHa Tpyza, obecrieueHue
YKU3He/[esITe/TbHOCTH U 0e3011aCHOCTH
MpU CKUTaHUU ToruivBa. OxpaHa

OKpY>Katolllel cpefbl.
Nroro 4

2 TexHuueckasi TepMOZMHAMUKA; OrnpejieneHrie JUCLIUMIUIMHBI U €T0 3a/1a4U. 12 [1K-22
Pabouee Teno. [TapameTpbl COCTOSIHUS
pabouero Tena. Temneparypa pabouero
Tena. [laBneHue. YieabHbIN BeC.

E nunuiipt nsmepenwus. [Ipubopst s
M3MepeHUs: OCHOBHBIX [lapamMeTpOB
cocTosiHus pabouero Tena. PaBHOBecHOe
COCTOsIHUe cHcTeMbl. HepaBHOBeCHOe
COCTOsIHMe CHCTeMbl. BHyTpeHHsIs
3Heprusi cucrembl. Pabora. KosmmuectBo
Teru10Thl. TepMosHaMuyecKye
riporjeccel. O6paTUMBbI U HeOOpaTUMBI
nipouiecchl. ['padmueckoe n3obpaxkeHue
TepMOJUHaMUYeCKHX TPOLIeCccoB Ha PV
-nurarpamMmMe. OCHOBHBIE CBOMCTBA
ra3oBoii cMecu. O6bemMHast [1071s1 Ta30BOM
cmecu. BecoBas 1o ra3oBoy cmecH.
[asnenve cmecu. TeryioeMKOCTb ra30B.
TenyioeMKOCTb ra30BoM cmecH. VicTuHHas
TeI/1I0eMKOCTb. CpesiHsIs TeIyIOeMKOCTb.
BecoBas TernioeMKOCTb. YpaBHeHue
Maiiepa. Mi306apHasi U1 ©30X0pHast
TeIUI0eMKOCTb. VieanbHbIM ras.
YpaBHeHus1 COCTOSIHUS UleaIbHOTO rasa:
MengeneeBa - Knainepona, Kiarninepona.
YpaBHeHUs1 COCTOSIHUS peasIbHOro rasa;
Ban-pnep-Baasnsca, Bykanosuua-
HosuikoBa. PaBHOBeCHbIe U
HepaBHOBeCHbIe CUCTeMbl. BHyTpeHHss
sHeprusi. PaboTra ¥ KOMUeCTBO TETIOTHI.
Cy1[HOCTb IepBOro 3aKOHa
TepPMOJUHAMUKU. DHTa/bIIVs a30B.
OHTponus. BelunciieHys SHTPOUU
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ra3oB. [IpyHIMI BO3pacTaHusl SHTPOIHH.
TepmoguHaM1uecKue MpoLecchbl
H3MeHeHUs] COCTOSIHUSA U/lea/IbHOrO rasa.
V300pa>keHre TepMOJMHAMHUeCKIX
TPOLIeCCOB U3MEHEeHUs COCTOSTHUSA ra3a Ha
PV - auarpammax. I'pacdrueckoe
n300pakeHre TepMOAMHAMUYe CKUX
TNIPOLIeCCOB U3MEHEHUS COCTOSTHUS
WeaqbHOro rasa Ha T'S-auarpaMmmax.
TennoTa nporjecca. Pabora
niporiecca.KpyroBoii mporjecc TernaioBoro
JBurarens. VijeanbHbIi UK.
TepMuueckuii K.I.J. LUKa. [Ipsmoii u
0OpaTHbIN TepMOAWHAMUYECKHe [UKJ/TbI
Kpyrosoro npotecca. [Iukiasr KapHo Ha
PV u TS puarpammax. Tepmuueckuii
K.11.7. upkia KapHo. IIpaktruyeckoe
3HaueHue 1juKi1a KapHo. CyljHoCTb
BTOPOT'0 3aKOHAa TEPMOJUHAMUKH.
@DopMy/nIMpOBKM BTOPOI'0 3aKOHa
TepMOAWHAMHUKU. PaboToCriocobHOCTh
cucremsl. [Tporiecc mapoobpa3oBaHusi.
Wcnapenue. HackbliiieHHbIHN T1ap.
[Teperpetsii nap. KongeHcarus napa.
Ynpyrocts HacbIEHHOTO Mapa.
Kunenue. CrerneHs cyxocTu. BHyTpeHH:s
TerioTa mapoobpa3sosanusi. [Iporecc
napoobpa3oBanus Ha TS muarpamme.
Teryiora mapoobpa3opanus. Teriora
xupkoctu. Terniora neperpesa.
OrnipesiesieHrie apaMeTpOB COCTOSTHUS
BO/bI U BOJSIHOTO rapa Ha PV-
Juarpamme. Kpusble cyxocTu. IS -
JivarpaMMbl BOZsIHOTO apa. Cxema
NapoCUI0BOM yCTaHOBKU. LIk PeHkuHa.
K.n.g. nukiia PenkrHa. 3. OCHOBBI
Terionepesauy. TeryionpoBOAHOCTb,
Ter/I00TAa4Ya (KOHBEKTUBHBIM
Teri000MeH), u3nydeHue (JTyYUCThIA UIH
pasualoHHblii). TeMniepaTypHoe nose.
TemmnepatypHblii rpaiieHT. OCHOBHOM
3aKOH TeIlJIONPOBOAHOCTH.
TerionpoBogHOCTL CTeHKU. [1nockas
OJHOCJIOMHaA cTeHKa. [1nockas
MHOT0C/IOMHas cTeHKa. LlunvHapuueckas
creHKa. KOHBeKTHBHBIH TeTyio00MeH.
OcHoBHbIe oHsaTHS. CBOOOgHOE
JIBIDKeHUE KUJIKOCTU. BeIHYKeHHOe
JBIDKeHUe XuAKoCTU. TermoobMeH
n3nydeHrueM. OCHOBHbIE [TOHSTHS.
YpaBHeHUe TeTUIoBOro OanaHca
TerniooOMeHa U3y4eHreM. 3aKOH
Kupxroda. V3nyueHue ra3oB v napos.
3akoH Ctedana - bosbiiMaHa. CterneHb
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yepHOTHI. TeryiooOMeHHbIe arnapaThl.
PekyriepaTvBHbIE U pereHepaTUBHbIE
TerI000MeHHbIe arrapaThbl

Nroro 12
3 OxpaHa OKpy»Karolen Cpefibl, YcnoBus pgonycka. PaboTe! Ha 2 [TK-22
ro)kapHasi 6e3011acHOCTb. yCTaHOBKAX, CBSI3aHHbBIX C

be30onacHOCTb Y )KU3HeZeATebHOCTh | B3phIBOONACHBIMU U M10)KapOONaCHbIMU
ripu paboTe Ha TeIJIOBbIX arperatax. |BelleCTBaM{ U MaTepha/iaMH.
XapakTeprCTHKa OMaCHbIX U BPeHBIX
MPOM3BO/CTBEHHBIX (pakTOpoB. I1paBunia
XpaHeHHs TOPIOUKX BelecTB 1
MarepuasioB. CpefcTBa NOKapOTYLLIEeHNsI.
TpeboBaHust 110 0OecrieyeHHIo TIOXKapo - U
B3pbIBOOe30mnacHocTy. O6s13aHHOCTU
COTPYZHVMIKOB Tiepe/| HauasioM paboThI.
O06513aHHOCTH COTPYAHUKOB BO BpeMsi
pabotsbl. [TopsijOK COBMECTHBIX JeCTBUNA
COTPYZHUKOB U MO pa3zeneHui
TI0’KapHOM OXpaHbl MPU OXKape.
O06513aHHOCTH COTPY/AHUKOB TI0
OKOHYaHWH PaboThI.

HNToro 2

Wroro 3a cemecTp 18

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (MPeAbIAYIMMHA)
U obecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTITMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00eCreunBaromyuMu (MpeabIyLIuMU) 1
obecrieuriBaeMbIMH (TTOC/IIYFOIIMMU ) JUCLIATIMHAMM TIPe/ICTaB-/IeHbl B Tab/viie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JAWUCLUTIIVHBI, [I7Is
KOTOPBIX HE0OX0IUMO U3yUueHHe

NQ HaI/IMEHOBaHI/Ie AI/ICU;I/IHIH/IH 06ECHeI-II/IBaI-OHJI/IX 51 OﬁeCHeI—H/IBaEMbIX
AUCHUITINH
1 2 3

[IpeqimecTBytoLMe AUCLUTIIMHBI

1 dusuka + + +

[Mocnenytoliiyie AUCLUTIIMHBI

Be3omnacHOCTh UH)KeHEPHBIX KOMMYHUKaLMi + + +
2 Teopusi ropeHus U B3pbiBa + + +
3 TexHOTreHHbIe CUCTEMBI U SKOJIOTUUeCKHUN PUCK + + +

5.4. CooTBeTCTBHE KOMIIeTEeHI} M, ()OpMIPYyeMbIX IIPH M3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMH, (OpMUpPYeMbIX MNpPU H3yueHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
npe/icTaB/eHo B Tabmurie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (OPMHUPYEMBIX TpU W3yUeHWH
VICLIUTIJIVHBI

Bubl 3aHATUM @OpMEBI KOHTPOJIS
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OIIK-5 + + HomaiuHee 3aganue, Otuer
10 UHUBUYaTbHOMY
3a/laHuto, KoHcIiekT
CaMOTIO/ITOTOBKH,
Cobecegopanue, OTueT 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX,
BricTyninenue (moknan) Ha
3aHsiTuH, Tecr, Pedepar
[1K-22 + + + + KoHTposnbHas paboTa,
HomaiuHee 3azanue, Otuet
10 UHUBUAYaTbHOMY
3aJlaHu10, JK3aMeH,
KoHcriekT camMonogroToBky,
CobecenoBanue, OTueT 10
naboparopHoii pabote,
Ornpoc Ha 3aHATUSX,
BeicTynienue (goknan) Ha
3aHaTuM, Tect, Pepepar

6. IHTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUs
He mipegycmotpeno PYII

7. JTabopaTopHbIA MPAKTHKYM
CopeprkaHue y1abopaTtopHbIX paboT rnpuBezieHo B Tabswie 7.1.
Tabsuma 7. 1 — CopeprkaHue jlabopaTOpHBIX paboT

v L s
= 4 =
3 = =
=z £ 5
6 6 s o =
Hassanus paszenos CopepkaHue 1abopaTopHbIX paboT 2 e &
= | iE
2 o' O
= S
1 cemecTtp
1 TonnuBo U Teropusnyeckre OripesiesieHrie BJ1aKHOCTH TBEPZOI0O 12 OIIK-5,
IIPOL[eCChI TOPEHMUS; Toruisa.OrnpejesieHye 30J1bHOCTU [TK-22
TBEpZoro Torivea OnpeeneHve
30/IbHOCTH HeTU U
He(TernpoayKkToB.OnpezeneHue
TemIiepaTyphbl BCOBIIKU He(TH U
He(TernpoAyKTOB
Nroro 12
2 TexHrueckast TepMOAMHAMUKA; OrmpeneneHye yuenbHbBIX 00bEMOB 12 [1K-22
MeTOZ,0M TH/POCTaTHueCKOro
B3BelIMBaHUsAI IprbOpEI 1 MeTO/bI
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oripe/iesieHust TapaMeTpPOB pabounx
Te1. DHTPONUMHBIE [harPaMMbI.
OnpefeneHrie mapaMeTpPOB COCTOSIHUS
BO/IbI U BOJISTHOTO T1apa.

Nroro 12
3 OxpaHa OKpy»Karolllei cpejibl, OdopmiieHue JOKyMeHTal[1H, 12 |OIIK-5,
rokapHasi 6e301acHOCTb. TI0JIO’KEHUU U UHCTPYKLIAN [TK-22
be30nacHOCTb 1 XXU3HE/eATeNIBHOCTD | 1y 12
ripu paboTe Ha TeIJIOBbIX arperarax.
Nroro 3a cemecTp 36

8. IlpakTHueckue 3aHATUA
CojiepskaHre pakTHYeCKHUX paboT nprBeieHo B Tabuiie 8.1.
Tabsuia 8. 1 — CozepykaHue MPaKTUUECKUX paboT

T ¢ =
= 3 E
3 = o
2 > 5
Ha3Banusi pa3zgenoB CopeprkaHuve NpaKTAYeCKUX 3aHSATUN § = = GE
=
& a =
= o S
= o
1 cemectp
1 ToriBo U TernodusryecKue Pemtenue 3azau no teme «Tormeo u 8 [1K-22
TMPOLIeCChl TOPeHHs; Teriou3nuecKrie MpoLieCcChl TOpPeHUs»
Ntoro
2 TexHrueckasi TepMOAVMHAMUKA; Pemntenue 3amau no teMe «TexHuueckas 8 [1K-22
TepMOJVHaMHKa
Htoro 8
3 OxpaHa OKpy»Karolel cpejbl, N3yunth JOKYMEHTaLUIO T10: YCI0BUAM 2 [1K-22
rokapHasi 6€30MacHOCTb. JIOTTyCKa, paboThl Ha yCTaHOBKAX,
be3onacHOCTh U )KU3HEAESITeNIbHOCTh | CBSI3aHHBIX C B3PLIBOOMACHBIMU U
ripu paboTe Ha TeIJIOBBIX arperarax. |I0KapOOTaCHBIMH BellleCTBaMU U
MarepuasiaMH, XapakKTepUCTUKaM
OMAacCHBIX ¥ BPEeIHbIX MPOMU3BO/CTBEHHBIX
(hakTOpOB, MpaBH/IaM XpPaHEHHsI TOPHOUNX
Bell[eCTB U MaTrepuasoB, CpesCcTBaM
MOKApOTYIIIeHUs, TPeOOBaHHSIM T10
obecrieueHuro 1okapo - U
B3pbIBOOE30IIaCHOCTH.
Ntoro 2
Ntoro 3a cemecTp 18

9. CamocrosiTesibHast padoTa
Bubl caMocCTosITe/TbHOM PaboThI, TPYAOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B
tabmure 9.1.
Tabsviia 9.1 - Buzibl caMOCTOSITe/IbHOY paboThl, TPYJ0EMKOCTb U (POPMHUPYEMbIe KOMIIETEHLIUK

Buzbl camocTrosiTeTbHOM

dopMbI KOHTpOIA
paboThI P P

Hassanus paszesnos

TpyzoeMKoCTb
q
dopmupyeMble
KOMIIeTeHL[U!
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1 cemecTp

1 TorumBo U ITogroroBka K 16 |IIK-22 BeicTtynienue (goknan) Ha
Teruior3nue cKue MPaKTUUeCKUM 3aHSITHSIM, 3aHATHUH, KoHCrekT
TIpPOLIeCChI TOPeHMUS; ceMUHapaMm CaMOIIOZrOTOBKH,
Vitoro 16 Pedepar, OTuet 1o
VIHZUBU/lya/IbHOMY
3aganuto, OTyeT 1o
nabopatopHoti pabore,
LomarirHee 3aganue,
CobecenoBanue, Tect
2 TexHuueckas [ToarotoBka K 16 |TIK-22 BeicTtyniienue (goknan) Ha
TepPMO/IMHAMKKa; MPaKTUUeCKUM 3aHSTHSIM, 3aHATHUH, KoHCrekT
ceMuHapam CaMOTIO/ITOTOBKH,
P T, On H
ITpopaboTKa JeKIJMOHHOTO 4 eepar, OO poc Ha
Marepuaa 3aHATUAX, OTUeT Mo
VIH/UBU/lya/IbHOMY
OdopmreHre 0TUETOB 110 16 3a/1aHuI0, JloMallHee
nabopatopHbIM paboram 3aanue, CobecenoBanue,
Toro 36 KoHTposnbHas pabota,
TecT, Ok3ameH, OTueT 110
nabopatopHoii pabore
3 OxpaHa okpyxatouieii | I[TogroroBka K 4 |TIK-22, BricTynienue (goknan) Ha
cpepbl, IoXKapHas MpaKTU4Ye CKUM 3aHATUSM, OIIK-5 3aHATUU, KoHCTekT
0e30T1acHOCTb. ceMuHapaM CaMOIIO/ITOTOBKH,
besomnacHocTh U Pegepart, Onpoc Ha
ITpopaboTKa JIeKIIMOHHOTO 4 bepar, Omp
JKUSHEJEATENLHOCTD DU |\ 1oporyra 3aHATUAX, OTUeT no
paboTe Ha TerIOBBIX VHVBU/1yalIbHOMY
arperarax. OdopmiieHre 0TYETOB 110 12 3a/jaHuto, /JlomaiiiHee
nabopatopHeIM paboram 3aganue, CobecemoBanue,
WToro 20 Tect, Ok3ameH, OTyer 1o
naboparopHoii pabore
Nroro 3a cemecTp 72
IToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 108
9.1. TemaTnKa NpaKTHKH
1. TepmoauHaMUueCKue TIPOLieCChl U3MeHeHHWsl COCTOSTHUS U/leabHOrO Tasa.
2. TonnmBo u TerousnyecKre NpoLecchbl TOpeHust
3. Texuuueckas TepmogvHaMuka Terionepegaua
4. OxpaHa OKpy»Katolleil cpefibl, ToykapHasi 6€e30MacHOCTb.
5. be3omacHOCTb U )XKU3HEAeATeTbHOCTh P PaboTe Ha TEeryIOBLIX arperarax;
6. IloaroroBka U czjaua sK3ameHa
10. KypcoBas pabora
He npegycmotpeno PYII

11. PeliTHHroBasi cucreMa AJIA OLl€HKH YCII€eBd€MOCTH CTYAEHTOB

Tabsuiia 11.1 — BasnbHble OLIEHKH /1J1sl 37IeMEeHTOB KOHTPOJIsI

11.1. ban/ibHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIs

DJieMeHThI yueOHOM MakcumasbHbIN MakcumasbHbINA MakcumasnbHbIN Bcero 3a
JesITe/TbHO CTH 6am1 Ha 1-yro KT c| ©6an 3a mepuof, Oasut 3a iepuop cemMecTp
Havasia cemMectpa | Mexay 1KT u 2KT | mexnay 2KT u Ha
10
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KOHeL| ceMecTpa
1 cemecTp

BricTynienuve (goknan) Ha 2 2 2 6
3aHATHN
[omaliHee 3aaHue 2 2 2 6
Koncriekt 2 2 2 6
CaMOIIO/ITOTOBKU
KoHTposbHasi pabora 3 3 3
Oripoc Ha 3aHATHAX 3 3 3
Ortuer 1o 2 2 2
WHAVBUYaTbHOMY
3aJjaHUI0
Otuer 110 J1Tab0OpaTOPHOM 3 3 3 9
pabore
Pedepar 2 2 3 7
CobecenoBaHue 2 2 2 6
Tect 2 2 2 6
Wtoro Makcumym 3a 23 23 24 70
Tepuo/,
JK3aMeH 30
Hapacraroiym utorom 23 46 70 100

11.2. ITlepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabnuije 11.2.

Tabsura 11. 2 — TTepecueT 6a/i/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH Orenka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 10 89% OT MakcMMabHOW CyMMbI 6asioB Ha gary KT 4
Ot 60% 10 69% OT MakCcMMabHOW CyMMBbI OasioB Ha gary KT 3
< 60% oT MakCcHUMaJIbHOM cymMMbI OasiioB Ha aary KT 2

11.3. ITepecueT cymMmMbI 6a/1/10B B TPAAMIUOHHYI0 U MEe)XAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije

11.3.

Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6arios,

Oruenka (I'OC) YUWTBIBAaeT yCMeLIHO CAaHHbIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb x0poi110)

4 (xopot11i0) (3a4TeHO) 75 -84 C (xopot1i0)
70 - 74
65 - 69 D (yz0oB/1€TBOPUTEJILHO)

3 (YyAoB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)

CornacosaHa Ha noprtane N2 3906
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2 (Hey[0B/IETBOPUTENBLHO) (He

3auTeHo) Huke 60 6ammoB F (HeyzmoBieTBOpUTEJIEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. TexHuueckass TepMOJVMHaMHKa : YuebHoe rocobue st BTy30B / Bacumuii AjieKcaHApOBHY
KynunoB, Oayapg Muxaiinosuu Kapraios. - 3-e u3f., ucnp. - M. : Beicias mkosa, 2003. - 260[4] c. :
umn. - bubmorp.: c. 255-256. - ISBN 5-06-004344-4 (Hanmune B 6ubmmoreke TYCYP - 2 3k3.)
2. OG6mas TervioTexHuKa : yuebHoe mocobue / I. H. AnekceeB. - M. : Boicuias mkona, 1980. -
551, [1] c. : nn., Tabn. - bubmuorp.: c. 544. - TIpeam. yka3s.: c. 545-547 (Hanuuue B 6ubnoreke TYCYP -
3 9K3.)

12.2. lonosiHMTe/ILHAA IMTepaTypa
1. Tpodumora, T. 1. Kypc ¢usuku : yuebHoe rocobue s By3oB / T. Y. Tpodumora. - 18-e
U3/, crepeoTwil. - M. : Akazgemus, 2010. - 557, [3] c. (Hamuume B 6ubmoreke TYCYP - 252 3K3.)
2. Tlocobue 1o Terutodusrke: YuebHoe mocodue / AnkapbsiH A. C. - 2012. 99 c. [Dy1eKTpoHHbIM
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1170, cBoG0AHBIH.

12.3. YueOHoO-MeToAMYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecredyeHme

1. Temmodusuka: MeTroauueckre yKas3aHusi 10 JjabopaTopHbIM paboTaM [Jisi CTY/EHTOB,
00yyaroIMxcs Mo HarpaB/IeHUIO MoAroToBKU OakanaBpa 280700.62 «TexHocdepHast 6e3omacHOCTb» (36
yacoB) / AmnkappsH A. C. - 2015. 45 c. [OnekTpoHHbl pecypc] - Pexum goctyna:
http://edu.tusur.ru/publications/5507, cBOOGOJHBIT.

2. Tennodusvka: Metoguueckue ykasaHusi mo CPC (caMocCTosiTelbHOM ¥ WHAWBUYalbHOMN
paboTe) CTygeHTOB, 00OyyJarolMXxcs Mo Harpae/ieHHu0 ToArotoBku 6akanaBpa 20.03.01 «TexHocdepHast
6e3omacHocTb» / AmkapbsH A. C. - 2015. 15 c. [DnektponHHbii pecypc] - Pexum pgocryma:
http://edu.tusur.ru/publications/5259, cBOGOJHBII.

3. Tennodusrka: MeToauueckue yka3aHUs 0 TMPAaKTUUeCKUM 3aHATUsAM / AnkapbsH A. C. -
2011. 15 c. [DnekTpoHHbIi pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1936, cBo60JHBIT.

12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTEMbI
1. http://portal.tusur.ru
2. http://www.lib.tusur.ru

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI

JlabopatopHbie pabOTHI /IO/DKHBI TIPOBOAUTLCS B CIIEIMATBLHO OTBEJEHHBIX TTOMEIIEHHUSIX
-naboparopusix, obecrieueHHBIX TOPSUMM U XOJIOAHBIM BOZAOCHaOXKeHHeM, KaHanu3alyel, BeHTUIIsLyeH,
MPOTHBOIIO)KAPHOM CUTHa/IW3alel, CpeJCTBaMU MOXKAPOTYLLEHUsI ¥ aliTeUKOM MepBOM MOMOLLIA.

17151 ipoBeieHust 1abopaTopHbIX PaboT He0OX0UMO UMETh:

1. AHamuTHUeckue (pblYa’KHbIe) BeChI.
. EMkocTs a151 >)xuzkocTH (MKOCTB 2 TUTpa).
. PekyneparopHasi ycTaHOBKa.
. MydesnbHast Wi KamepHasi 1eub ¢ MUHHUMa/IbHOM TeMIlepaTypoil BHYTpH pabouero kaHasa 600

H WD

. Tepmornapa (xpoMeJib - ajiroMesieBasi)

. [Torenuometp (Tmax He meHee 600° C)
. [Tpubopsl 7151 ©3MepeHusi AaBeHus

. ITpubops! 715t ©3MepeHus: TeMIIepaTyphbI

9. Auarpammel P-S, T-S, I-S

10. IIkads! cymmibHBIE 3T€KTPUUYECKHe C TePMOPETYIATOPOM, 00eCIeurBaroIe YCTOMUMBYIO
TeMriepaTypy Harpesa oT 105 go 110°C, c oTBepCTHsIMU [I/Is1 €CTeCTBEHHOM BEeHTU/ISILIMYA WM YCTaHOBKOM
A7 oOMeHa BO3yxa WM a3o0Ta.

11. IIkads! cymmabHbIe AJis MOACYIIMBAaHUS P00 C /1eKTPUUeCKUM WU Ta30BbIM 000TpeBoM, C
perynvpoBaHueM Temrepatypsl oT 40 g0 (50+5)°C ecTeCTBEeHHOW WK UCKYCCTBEHHOW BEHTU/ISILMEN UK
c 0OMeHOM HarpeToro a3oTa.

12. TepmomeTp pryTHbIM A0 120°C C 1jeHOM AesieHus WKassl 1°.

[seBRN e INe) |
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13. DBIOKCBHI CTeK/IsiHHble WA aJIOMUHUEBble C KpBILIKAaMU [Js1 OMNpeJe/ieHusl Bard B
nabopaTopHON WM aHaMUTHYecKou Tipobe. [IaMeTpbl OFOKC [JO/DKHBI ObITh TaKWMH, 4TOObI Ha 1 cM2
TIOBEPXHOCTH TIPUXOAUIOCH He Oosee 0,15 r TOTuIMBA /71 aHATUTHUECKOM MPOObI Maccoi 0Koso 1 T wim
0,30 r g5t 10 r 1abopaTopHO#t MPOOLI KPYITHOCTBIO MeHee 3 MM.

14. TIpOTUBHU U3 HEOKUCJISFOIIIETOCsl MeTaslIa Jijisl O/CYIIIMBaHuUs TIpo0.

15.  DKCUKaTophl, HarlOJIHEHHblE  CBEXeNpPOCYLIeHHbIM  CWIWKarejieM WIU  JpyTUMH
BBICYILIMBAIOIUMU BeleCTBaAMU.

16. Bechl C MOTPeNTHOCTEIO B3BeIIMBaHUs He Oomee 0,2 MT.

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

TepmonipeobOpa3oBatens A1 u3MepeHus TtemrepaTypbl g0 1000 °C mo T'OCT 3044 c
VI3MepUTEJIbHBIM yCTPOMCTBOM.

18. Tepmornapa g5t u3mepenus: temneparypsl 10 1000°C.

19. Ilumniel TUTe/IbHBIE.

20. Turnum 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 BHYTPEeHHE MOBEPXHOCTH.

21. TInuTKa 3nMeKTpuUecKast Wiy riecuadast OaHsi, Wix KOJIDOHarpeBareib.

22. ®unbTphl 06e330/1eHHbIe OyMakHbIe JuameTpoM 9 - 11 ¢M ¢ U3BeCTHOM MacCcoy 307bI OJJHOTO
¢bunbTpa.

23. AcbecT TMCTOBOM TO/MIMHOMN 3 - 5 MM.

24. Becsl 001jero Ha3HaYeHUs C HAUOO/BIIMM TIpefiesioM B3BemuBaHus 200 T' ¥ MMOTPeIIHOCTEIO
B3BemmBaHusa He Oosee 0,0002 r; ¢ HaubonbIIMM TipefesioM B3BelmBaHusg 500 I' ¥ TIOTPeIIHOCTHIO
B3BellMBaHus He 6osee 0,01 1

25. Kucnota consanas o 'OCT 3118, pa3bapyieHHasi BOJJOM B COOTHOIIIEHUH.

26. AMMOHMY a30THOKUCBINA, 10 %-HbIM BOAHBIN PacTBOP.

27. Boga guctuinvpoBanHas o I'OCT 6709.

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

29. CriipT U30MPOITHA/IOBBIM.

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

31. . CekyHgoMep Jit000ro THUTIA.

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

33. . bymara ¢unbTpoBanbHas laboparopHasi o 'OCT 12026

34. . [luneTtka.

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 Ge3BogHbIl 1o 'OCT 4166
WM HaTpuil cepHOKUCIbIA TexHudeckuid nmo 'OCT 6318, unu Kanbl[dl XJOPUCTBIM TeXHUUYECKHUM TI0
I'OCT 450, nnu Hatp

38. M3onsiuoHHas M/1acTUHA M3 KBaplia TOMI[MHON 6 MM WM aHa/JIOTUYHOe TPUCIIoCcobsieHue,
pa3Mep KOTOpOTO T03BOJISIET JIETKO BBOAWTH €r0 B My(e/IbHYIO Ieub.

[oryckaeTcst MCMOMb30BaTh KepaMUueCcKHe M1aCTUHBI U3 OTHEYTIOPHOTO MaTeprasia TOMUHON He
6osnee 5 MM

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPEe/ICTB MPUBEJEeH B IPUIOKeHUH 1.

15. MeTopnueckue peKOMeH/Jaliy 110 OPraHU3aliuy U3yYeHUs JUCLUIIINHbI
be3 pekoMeHa11H.
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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
HaripaBnenHocts (po¢uns): TexHocdepHas 6e30macHOCTD

dopma obyueHUs: OUHAsA

dakynbreT: PK®, PagnoKoHCTPYKTOPCKUM aKyabTeT

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

Cemectp: 1

YuebHbIi 171aH Habopa 2014 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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU

Otarbl opMHUPOBaHUST KOMIIETEHITUM

I1K-22 CIT0COOHOCTBIO UCII0/IL30BaTh 3aKOHbI U
MEeTO/lbl MaTeMaTHKH, eCTeCTBEeHHBbIX,
T'YMaHUTApPHBIX YU SKOHOMUUECKUX HayK TpU
pelilieHHU NpodeCCUOHATBHBIX 3a7lay

OIIK-5 T'OTOBHOCTBIO K BBITIOJTHEHUIO
nipodeccruoHanbHBIX QYHKIMN TIPU paboTe B
KOJIJIEKTUBE

[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.

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tabsuria 2 — O61Me XapaKTePUCTHKU TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHMIA T10 Taram

ITokasarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokui | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHue CKUMH MPaKTUUYeCKUX YMEHHUM, | [POBOAUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
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 UCTIOIb3yeMble CPEe/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Jrarbl

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 — IToka3aTesiM M KpUTEPHUM OIleHMBAHMSI 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

* 3HaeT (aKThl,

* OO6najaeT Auana30HOM

* beper

MPOCTHIX 3a4d4;

YPOBEHb) TIPUHIUIIBI, TIPOIIECCHI, NIPAaKTHUYECKUX YMEHUH, OTBETCTBEHHOCTbH 3a
o0111e MOHATHS B TpeOyeMbIX /sl pellleHus | 3aBepiiieHue 3a7iad B
nipeziesiax U3y4yaeMou oTipe/ie/IeHHBIX TIPOO/IEM | MCC/Ie[JOBaHUH,
o0sacTy; B 00/1aCTH HCC/IeZIOBaHMs; | TIPUCITOCA0/IMBAET CBOe

TOBeIeHHe K
obcTosATeTbCTBAM B
pelieHUH TIpobeM;

YnoBneTBopuTenbH | o O6agaeT 6a30BLIMU * OO6mazmaetT OCHOBHBIMH | * PaboTaeT npu npsMom

0 (IoporoBeIi OOIIMMU 3HAHUSIMU; yYMEeHUsIMH, TpeOye-MbIMU | HaOJII0IeHNY;

YPOBEHb) JI71s1 BBITIOSTHe-HUS

2.2 Komnerenuust OIIK-5
OITK-5: rOTOBHOCTBIO K BBITIO/THEHHUIO MPOo(deCcCcHoHanbHbIX (YHKIWH MPU paboTe B KO/IJIEKTUBE.
st bopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTD Psifi ITAroB. DTarbl HOPMUPOBAHKS

KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJb3yeMble Cpe/CTBa OLeHWBAHUS

TIpe/ICTaB/IeHbI B Tabuile 5.

Tabsuria 5 — OTaribl HOPMUPOBAHMS KOMIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHMS

I10J/I0>KEeHH 4.

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve nipodeccroHaibHbIe 0 OpMJIATH TEXHUUECKYH0 | OCHOBHBIMH 3aKOHAMU
3TaroB (byHKUMY npu paboTe B JIOKYMEHTaLUIO, Tero(hr3UKU U

KOJIJIeKTHBE COCTaB/ISITb MHCTPYKLMU U | [IPaBUIaMH TIPUMEHEeHUsI

HX Ha MMPAKTHKe

Buabl 3aHaTHM

* [IlpakTnueckue

* IlpakTuueckue

* JlaboparopHble
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* Ortyet no
VIHUBU/1ya/IbHOMY
3a/laHUIO;

* Orpoc Ha 3aHATHUSX;

* Brictyninenue (JoKaaz

* Ortuer no
VIHVBU/yaJIbHOMY
3a/]aHUIO;

* Omnpoc Ha 3aHATUSAX;

* BeicTynieHue (fokaz

3aHSITHS; 3aHSITHS; 3aHSITHS;
* JlaboparopHbie * JlabopaTopHbie * CamocrosiTe/lbHast
3aHSATHS; 3aHSITHS; pabora;
* Jlekumu; * Jlekumu;
* CamocTrodTenbHas * (CamocrosiTesibHas
pabora; pabora;
¢ [logroroBka K * TloaroToBKa K
3K3aMeHy; JK3aMeHy;
Hcronb3yemble * Ortuet 1o * Ortuer 1o * Ortuet 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoi pabore;
OLieHHBaHMsA ¢ JlomalliHee 3a/laHUE; » JlomalliHee 3a/iaHue; * JlomalliHee 3a/laHue;

* Otyet no
WHVMBUlyaIbHOMY
3a[]aHUIo;

* BricTynenue (goknazn
) Ha 3aHATUY;

) Ha 3aHSITUY; ) Ha 3aHSTUY; * Pedepar;
¢ KoHCcIekT * KoHcriekT * OJK3aMeH;
CaMOITOATrOTOBKY; CaMOITIOATOTOBKY;
» Tecr; * Tecr;
* Pedepar; * Pedepar;
* CobecemoBaHue; * CobecegoBaHue;
e OK3aMe€H; * OK3aMeH;
@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHWS [aHHOM KOMITeTeHLIMM T[pHBeJleHa B
Tabmmie 6.
Tabmuiia 6 — IToka3aTe/id M KpUTEPHM OL[eHMBAHMsI KOMIIETeHI[MH Ha JTarnax
Cocras 3HaTb YMmetb Bnagets
OTtmyHO * ObGnagaer * OO6nazaet auariazoHoMm | * KoHTponupyet pabory,
(BBICOKMI YPOBEHb) | (haKTUUeCKMMH U MPaKTUYECKUX YMEHUH, MPOBOJUT OLIEHKY,
TeopeThueCKUMHU TpebyeMbIX [jisi pa3BUTHSI | COBEPILIEHCTBYET

3HaHUAMMU B I1Ipeeiax

TBOPUECKUX peLlIeHuH,

JIeNCTBUS pabOTHI;

MPOCTHIX 3a44d4,

M3yuyaeMoit 06/1acTu C abcTparupoBaHus
TIOHMMaHUEM TPaHMI] npobrewm;
MIPUMEHUMOCTH;
Xopouio (6a30Belil | ¢ 3HaeT (axTsl, » O6nagaer auamna3zoHom | * Beper
YPOBEHb) TIPUHIIUIIBI, TIPOLECCHI, MPaKTHUYeCKUX YMEHMUH, OTBETCTBEHHOCTb 3a
o0111e MOHATHS B TpeOyeMbIX /sl pellleHus | 3aBepliieHue 3a/iad B
nipeziesiax U3y4yaeMou oripe/ie/IeHHBIX TIPOO/IeM | MCC/Ie[JOBaHUH,
obsacTy; B 00/1aCTH UCC/I/IOBAHMS; | TIPUCIIOCAbIMBaeT CBOe
TOBeJIeHHe K
obcTosATeTbCTBAM B
pelieHUU TIpo6eM;
YnosneTBopuTenbH | o O6agaeT 6a30BLIMU * OO6namaet OCHOBHBIMH | * PaboTaeT mpu npsMomM
0 (1oporoBeIi OOIIMMH 3HAHUSIMU; YMEHUSIMH, TpeOyeMbIMH | HaO/II0ieHNY;
YPOBEHbB) TSI BBITTOJTHEHMSI

AedATe/IbHOCTHU, XdPaKTePHU3YIOIUX STallbl

3 TunoBble KOHTPO/IbHbIE 3a/{aHUA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIe KOHTPOJIbHBIE
3a/laHYsl WK WHble MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHH, HaBBbIKOB W (W/IK) OIbITa
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oOpa3oBaTe/IbHOM MPOrpaMMBbl, B CJIeYIOIIEM COCTABe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY

— 1 Cdopmymposats 3akoHbl Pypre 1 HbioToHa — Puxmana. 2 Cxematuyecku u3zobpasure
pacripefie/ieHlie TeMIiepaTypbl B OJHODOJHOW TIJIOCKOM CTeHKe [Jii TOCTOSIHHOTO Ko3(duiieHTa
TEeIJIONIPOBOJHOCTH M JIMHEWHO 3aBUCALLETO OT TeMIlepaTypbl Ko3((uilMeHTa TeruIoNpOBOJHOCTU. 3
Oxapakrepu3yiiTe THAPOJAVHAMUUYECKHe PEXUMbI TeUeHHs] JXKUJKOCTHM B TpyOe W WX B/IUsHUWE Ha
teroorgauy. 4 Cdopmynupyiite 3akoHbl Ilnanka, Penmes — [DxuHca u Buna a1 paBHOBeCHOro
usnyueHuss abcomorHo uepHoro Tenma. 5 Cdopmymupyiite 3akoH Credana — bosbrmvana. 6
Cdopmynupyiite 3akoH Kupxroda u ciieactsus u3 Hero. 7 Chopmynupyiite 3akoH Jlambepra.

3.2 TecToBble 3aJaHUA

— 1 KakoMy 3aKkOHy MOJUUHSIeTCs pacripejie/ieHrde TeMIiepaTyphl B TVIOCKOW CTeHKe MpU HaIuuuKu
BHYTPEHHUX MCTOUYHUKOB Teljla B C/lyyae CUMMETPUYHBIXYC/IOBUM OxaxJeHusi? 2 B kakom ciydae
Terionepejaua B LUIWH/PUUECKON CTEHKe MOXKET PaCCUMTHIBAThCS M0 (popMysiam [ijisi TIJI0OCKOM CTeHKH?
Kakum 06pa3oM B 3TOM C/lydyae MOXKHO YMEHBIUIUTh OIITUOKY MPU BBIUMCIEHUU MTOBEPXHOCTH Harpera? 3
MoryT i ObITh OfMHAKOBLIMU 3HAUYeHHs TJIOTHOCTH TEIUIOBOTO TIOTOKA [I/Isi HAapY)KHOM U BHYTpeHHe
TIOBEPXHOCTEH LUIUHAPUYECKOM CTeHKU 0Oe3 BHYTPEHHHUX MCTOUHMKOB TeIl/la M TIPU HaJUUUU B Hel
TeruioBbIZiesieHNiA? 4 [ToueMy HellesiecooOpa3HO opebpsSiTh CTEHKY CO CTOPOHBI 0osbiiero KoadduieHTa
TeruiooTAauu? 5 UTo 00I1lero u B UueM 3aK/IH0YAeTCsl Pa3/IduKe B PeIIeHUsIX HeCTAl[MOHAPHOTO YPaBHEHUS
TeIJIONPOBOAHOCTUA [JIsl IUIaCTMHBI, LWIMHAPA U wwapa? 6 IlepeunciuTe Ccraguu OXJaXKAeHUs Tell,
oxapakTepu3yite ux. 7 IlepeurciuTe pe)XMMbl TeueHHUs >KUJKOCTel. Kakoe KpUTepuasbHOE YMUC/IO UX
oripefensier? 8 OO6ocHylTe, moueMy Teopusi mogobusi siBisieTcss Teopued skcmepumeHTta? 9 Tlof
JNEeMCTBUEM KaKUX CHJ BO3HUKAeT CBOOOAHOE [BIKEHWE >KUAKOCTU? B KakoM ciyyae [BIDKEHHUE
x)ugkoctu Oyzer Bocxopsumm i HUcxogsmmM? 10 Kakue Tena Ha3biBalOT abCOMIOTHO YepHBIMU?
CepbivMu? 11 B KakoM c/lyuae TIOBEPXHOCTb Ha3bIBAeTCsl 3epKa/ibHON? AGCOMOTHO Geoii? Kakue cpezibi
Ha3bIBaKOT YaTepPMUYHBIMU?

3.3 Tembl pedpepaToB

— 1 3anummre BbIpaKeHWe [Jig  omnpefesieHus KoopauHatel X0 (COOTBETCTBYyMOLEH
MaKCHMMa/lbHOM TemIieparype B IJIaCTUHE), eC/IM BMECTO TeMIlepaTyp >KUAKOCTel 3a/jlaHbl TeMIlepaTypbl
TIOBEPXHOCTeH TM/IACTHUHBI. 2 YKa)KUTe 3aBUCUMOCTb KO3(PQUIMEHTa TeryIoOTAaud TMPH CBOOOZAHOM
JBYDKEHUU >KUJKOCTH BJI0/Ib BEPTUKA/IbHOM CTEHKU OT ee BBICOTHI. 3 YKa)KuTe Juara3oH 3HauYeHUH urc/ia
Ra, rpu KOTOpOM MMeeT MeCTO CMeIllaHHBIN Pe)KUM TeueHHUsI B TIOTPaHUUHOM CJI0€ B CTydae CBOOOHOTO
JBIDKEHUS KUIKOCTU BJO/Jb BEPTUKA/JbHOM CTeHKW. 4 OT KakKWxX apameTpoB 3aBUCUT KO3(QULIMEeHT
W3yueHus: TBepAbIX Tesn? 5 KakuMu MeToZiaMu MOXKHO orpefie/iuTh KO3(hGhUIeHT U3MydeHUs: TBepAbIX
Ten?

3.4 Tembl JOMaNTHUX 3aJAHUH
— TepMoauHaMUueckue npoLeccbl U3MeHeHUs] COCTOSHUSA W/ieaslbHOTIO rasa.
— Tonnreo U Terodu3nyueckue MpoLecchbl TOpeHust
— TexHuueckas TepMogrHaMuKa Terionepesayua
— OxpaHa oKpy»Karolieli cpefibl, TokapHasi 0e3011aCHOCTb.
— bBe30macHOCTb U KU3HeIeATeTbHOCTD MTPU PaboTe Ha TEJIOBLIX arperarax;
— IloaroroBka v cfaya 3K3ameHa

3.5 Tembl MHAUBHUya/TbHBIX 3a/JAHUA
— TepMoauHamuuecKkue rpoLecChbl U3MeHeHUs1 COCTOSHUS UeasbHOro rasa.
— Tonnreo U Terodu3nyueckue MpoLecchl TOpeHust
— TexHuueckas TepMogrHaMuka Terionepesayua
— OxpaHa oKpy»Karolileli cpefibl, TokapHasi 0e30I1aCHOCTb.
— be3omacHOCTE M KU3HeIesTe/IbHOCTh MPH paboTe Ha TeIJIOBBIX arperarax;
— IloaroroBka v cfava 3K3ameHa

3.6 Bonpocsl Ha cobecejoBaHHe
— TepmopuHamuueckue MpoLeccbl U3MEeHeHUs COCTOSIHUS U/jealbHOro rasa.
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— TomnuBo u Terviodr3uUecKye MpoLiecChl ropeHust

— TexHuueckas TepMoguHaMuKa Terionepesaya

— OxpaHa okpy»Karoiiel cpe/ibl, TokapHast 0e3011acHOCTb.

— be3omacHOCTh U KU3HeIesTe/TbHOCTh MPH paboTe Ha TeIJIOBBIX arperarax;
— IlogroroBka u cfjaua 3K3aMeHa

3.7 TeMBI 0NIPOCOB Ha 3aHATHAX
— TepmoguHamMHuueckue MpoLecchbl U3MeHeHUsI COCTOSIHUSA Uea/IbHOTO rasa.

3.8 Temnbl J0K/1a/10B
— OxpaHa OKpyyKaroliel cpe/ibl, okapHasi 6e30macHOCTb. be30omacHOCTb U JKU3HeIesITeTbHOCTh
nipy paboTe Ha TeIJIOBbIX arperarax

3.9 Dk3aMeHaLOHHbIEe BOIIPOCHI

— 1. [lo kakuM TMpuU3HAKaM Ki1acCUPULMPYeTCs TOIIMBO? 2. OCHOBHBIE TeIIOTeXHUYEeCKHe
XapaKTepUCTUKU ToIuMBa. 3. Kakoe TOMIMBO Has3bIBalOT YCAOBHBIM? 4. UTO Ha3bIBalOT TeIIOTOM
cropaHus Tormea? 5. Kakue aneMeHThI BXOAT B COCTaB TorMBa? 6. B uém pasnnune Mexay BbICLIEN U
HU3IIel Terna0Tol cropaHus Toruiiea? 7. Uto Takoe sHeprus? 8. B uém pasznuuune Mexay ujeanbHbIM U
peasnbHbIM ra3oMm? 9. Kakve BesiMuMHBI OMpefieNisiioT cocTosiHMe pabouero Tena? 10. B uém pasnuuue
MeX/y TerioTod U TemmnepaTypoi? 11. UTo HasbiBaeTcsl TepMOAMHaMUYecKUM mpoiieccom? 12. Kakue
TIpOL[eCChl paccMaTpuBaeT TepmoanHaMuka? 13. Kakoit ¢pusrueckuii CMbIC/T UMeeT ra30Basi IOCTOsSTHHAs?
14. Yto Ha3bIBalOT HOpPMalbHbIMU (pu3nuecKuMHU yciaoBusiMu? 15. Tlouemy u3o00apHasi TEIIOEMKOCTh
Oosbllle M30XOPDHOW Ha BEJMUMHY Ta30BOM MOCTOSHHOW? 16. UTo Takoe BHyTpeHHsisi 3Heprus? 17.
[TepBelii 3aKOH TepMoguHaMHUKK? 18. Uro 3HauuT Teruiora UM pabora mporjecca? 19 Bropoit
MIPOMEXKYTOUYHBIN KOHTPOJIb (BTOpasi KOHTPO/IbHAs Touka). 20. UTo Takoe TepMoguHaMUUeCKui LuKa? 21.
Yro 3HauuT TIpsIMOM M 0OpaTHBIM Tiporiecc? 22. Yto xapakrepusyer Tepmuueckuii KIT[? 23. TTouemy
tepmudeckuii KIIJI Bcerma meHble equHULbI? 24. Kakyro 3aKOHOMEPHOCTb pacKphbiBaeT LMKa KapHo?
25. ®opMy/TUPOBKK BTOPOTO Hauaia TepMOAWHaMHUKH. 26. OcobeHHOCTH Tiporjecca rmapooOpa3oBaHMUS.
2.7. Kak wu3MeHsileTcsi TemriepaTypa Iapa B TMpolecce KoHfeHcanmu? 28. M3o0pa3urte mpoLecchl
napoobOpa3oBanusi B I-S auarpamme. 29. Kak ompezenutb paboTy mapa B aguabaTHOM Tipoiiecce Ha
nuarpammax? 30. Kak onpezenuts Teriocofepkanve napa? 31. Uto Takoe Touka pocel? 32. UTo Takoe
OTHOCHUTebHAs BAaKHOCTL? 33. UTo Takoe Biarocojepskanue? 34. Uem oTvuaercs UMK PeHKUHa OT
uukna Kapuo? 35. Kak onpegensiercss KI1/ uukna PenkuHa? 36. YpaBHeHue TeruioBoro OanaHca? 37.
KoadduiireHT Ternionepesaur u Kak oH ornpefiensiercss? 38. [IpermMyliiiecTBa MPOTUBOTOYHOTO [IBUKEHUST
TeIJIOHOCUTeJIel nepef MPIMOTOYHBIM. 39. PacuéT noTtepu Temnsia yepe3 MHOTOC/IOMHYIO CTEHKY.

3.10 TeMbI KOHTPOJIBHBIX PadoT
— 1. 3anumwure BbIpaKeHHWE M CXeMaTHMueCKd H300pasuTe pacripefiesieHHde TemriepaTypbl B
OJHOPOJHOW W MHOTOC/IOMHOW LIUJIMHAPHUYECKUX CTeHKaxX MpU 3aZlaHHbIX TeMIlepaTypax MOBEPXHOCTEH.
2. Chopmynupyiite 3akoH HbioroHa — Puxmana. 3. Cdopmynupyilite 3akoH CredaHa — BosblimaHa.
Cdopmynupyiite 3akoH Kupxroda u cjieficTBUsI U3 HEro

3.11 TembI 1a00pPaTOPHBIX PadOT
— Tonnveo U Tennogu3nueckue MpoLecchl TOpeHust
— TexHnueckasa TepMmogrHaMuka Terionepesaya
— OxpaHa oKpy>Katoleii cpefibl, okapHasi 0€3011acHOCTb.
— bBe3omnacHOCTb U >KH3HeZleATebHOCTb NPU PaboTe Ha TeryIoBbIX arperarax;
— IlogroroBka u cfjaua 3K3aMeHa

4 MeToauyeckHe MaTepHasbl
st obecrieueHus rpoiiecca oOyueHHs] W pellieHus 3afau 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
Marepuasbl:
— MeToJuuecKhe Marepuarbl, OIMpeje/sioliyde TpoLeAypbl OLIeHWBaHUsS 3HaHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa [eATebHOCTH, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUS KOMIIETEeHLIWH,
CcoriacHo 1. 12 paboueii porpamMMbI.

CornacoeaHa Ha noprane Ne 3906 20



4.1. OcHoBHas UTeparypa
1. TexHuueckas TepMOJWHAMHKa : YueOHOe mocobue fjs BTy30B / Bacummii AjekcaHpOBUY
KynunoB, Oayapg Muxaiinosuu Kapraios. - 3-e u3g., ucnp. - M. : Beicias mkosa, 2003. - 260[4] c. :
umn. - bubmorp.: c. 255-256. - ISBN 5-06-004344-4 (Hanuue B 6u6muoreke TYCYP - 2 3k3.)
2. OO6mas TeruioTexHuKa : yuebHoe mocobue / I. H. AnekceeB. - M. : Boicuias mkona, 1980. -
551, [1] c. : wn., Tabmn. - bubmuorp.: c. 544. - TIpeam. yka3.: c. 545-547 (Hanmuuue B oubmioteke TYCYP -
3 9K3.)

4.2. lonosHMTe/IbHAA IMTEeparypa
1. Tpodwumora, T. Y. Kypc ¢usuku : yuebHoe rocobue ans By3os / T. Y. Tpopumosa. - 18-e
u3fl., crepeoTwil. - M. : Akagemusi, 2010. - 557, [3] c. (Hamuume B 6ubmoreke TYCYP - 252 3K3.)
2. Tlocobue 1o Terodusrke: YuebHoe ocobue / AnikapbsiH A. C. - 2012. 99 c. [SneKTpoHHBIH
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1170, cBo60gHBIH.

4.3. YueOHO-MeTOANYeCKOe M0Co0He U MPOrpaMMHOe odecrieueHne

1. Temnodwusmka: MeToguueckre yKa3aHHWsS I10 JiabopaTOpHBIM paboTam /sl CTYZEeHTOB,
00yyaroIMXxcs 1o HarpaB/IeHUIO 1MoAroToBku OakanaBpa 280700.62 «TexHocdepHast 6e3omacHOCTE» (36
yacoB) / AmnkapesiH A. C. - 2015. 45 c. [OnekrpoHHblli pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/5507, cBOGOHBIT.

2. Temnodusuka: Mertoguueckue ykaszaHus 1o CPC (camocTosiTenbHOM W WHAMBUAYa/IbHON
paboTe) CTyZeHTOB, 0OydaroIMXCsl TI0 HarpaBjaeHuto ToAroToBku OakanaBpa 20.03.01 «TexHocdepHast
6e3omacHocTh» / AmkapbsH A. C. - 2015. 15 c. [DnekrponHbii pecypc] - Pexum gocrtyma:
http://edu.tusur.ru/publications/5259, cBO6GOJHBIT.

3. Ternodusuka: MeToguueckre yKa3aHHs 0 TpaKTAUeCKUM 3aHAaTusM / AnkapbsiH A. C. -
2011. 15 c. [DnekTpoHHbIi pecypc] - Pexkum goctyma: http://edu.tusur.ru/publications/1936, cBo60HBIT.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M OMCKOBBIE CHCTeMbI
1. http://portal.tusur.ru
2. http://www.lib.tusur.ru
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