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
TernsioMaccoo0MeH B Pa/jH03/IEKTPOHHBIX CPe/ICTBaxX 2

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

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagnenHocts (mpo¢ub): [IpoeKTHpOBaHHe M TeXHO/IOTUS Pa/iM03/IEKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: KUIIP, Kadeapa KoHCTpyHpoBaHus ¥ IPOM3BOACTBA pajjUoaniaparyphbl

Kypc: 4

CemecTp: 7

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 7 cemecCTp Bcero EvHunb
1 Jlekuu 36 36 4acoB
2 [IpakTrueckue 3aHATHSA 36 36 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 88 88 yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 16 16 4yacoB
6 CamocrosiTesibHasi paboTa 92 92 4acoB
7 Bcero (6e3 3k3ameHa) 180 180 YyacoB
8 ITogroroBka u cZjaya 5K3aMeHa 36 36 YacoB
9 OO6111ast TPYyZI0EMKOCTh 216 216 YacoB

6.0 6.0 3.E

OK3ameH: 7 ceMecTp

Tomck 2016

CornacoeaHa Ha noprane Ne 6598 1



Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokos Ne 6/2016 ot « 3 » 11 2016 1|

JIUCT COIVIACOBAHMIA
Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:
JotieHT Kad. POTOM AnxkapesH A. C.

3aBeayromumii obecreunBarolei Kad.
KUTIP Kapabau B. M.

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

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

KUTIP Kapabau B. M.
OKCIePThI:

noueHt Kadenpa POTOM Xpuctokos B. I

CornacoBaHa Ha noptane Ne 6598 2



1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
U3yueHWe WHXeHEepPHbIX BOMPOCOB B 00/1acTM TerioMaccooOMeHa B Pai03JIeKTPOHHBIX
CpefCTBaX, METOJWKM pacueTa TeIUIOBbIX pPEXUMOB, OBJaJleHHe HaBbIKaMM 3KCIIePUMEHTAa/IbHbIX
WCC/eIOBAaHUM  TIPOLIECCOB  Teruionepefayd W OMpeJesieHUs] OCHOBHBIX — TepMOAWHAMMUUeCKHX
XapaKTepUCTUK.

1.2. 3agauM JUCIHUILIMHBI

— - O03HAaKOMUTb CTYeHTOB C MeTOJMKOM TeIUIOBbIX pacyéToB U MPOEKTHUPOBAHUEM
Pa/in03/IeKTPOHHBIX YCTPOMCTB C 33/JaHHBIMUA TePMOJIMHAMUYeCKUMU XapaKTepHUCTHUKaMUu;

— - O3HAaKOMUTH CTY[EHTOB C OCHOBHBIMHU TIOJIOKEHMSIMA W criocobamu TerioMmaccooOMeHa
HEoOXOJUMble TIpH Ppa3paboTKe TEXHOJOTMUECKOTO perjiaMeHTa COOPKH, MOHTa)Ka M 3KCIUTyaTaruiu
PaJii03/IeKTPOHHOTO 000PYZ0BaHUs, B COOTBETCTBUH C TPeOOBaHUSIMH B UacTH 3P PeKTUBHOCTH, KaueCTBa
1 HaJIe)KHOCTH.

2. MecTo pucomiuivHeel B cTpyKrype OITIOII

HOucuuruivHa «TeriomaccoobMeH B pafiio3ieKTpPOHHBIX cpefcTBax 2» (B1.B.[IB.4.1) oTHOocuTCA
K 06710Ky 1 (BapuaTvBHasi 4acTh).

[IpefmiecTByOUMH ~ AUCLIMIZIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble 3HAHUS,  SIBJISIIOTCS
clefyrolye  AUCLMIVIMHBL:  Marepyuanbl UM KOMIIOHEHTBI  5/IeKTPOHHBIX — CpeAcTB, (OCHOBBI
KOHCTPYMPOBAaHUS 3JIeKTPOHHBIX CpPefCTB, TeopeTWueCKWe OCHOBBI TEXHOJIOTMM PaJUO3/71eKTPOHHBIX
cpercts, TermomaccooOMeH B pafMoO3/IeKTPOHHBIX —cpeAcTtBax 1, TexHosoruss TPOM3BOACTBA
3/1eKTPOHHBIX CPEeZICTB.

[TocnepyrolmyMy JUCLIATIIMHAMU SIBJISFOTCA: .

3. TpeGoBaHus K pe3y/ibTaTaM 0CBOEHMs AMCLIMIUIUHBI

[Mporiecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJIelyIOIMX KOMIIEeTeHL1ii:

— OIIK-1 cocoOHOCTBIO TIPeCTaB/IATh a/|eKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHWUHN HAyUYHYIO
KapTMHY MUpa Ha OCHOBe 3HaHHS OCHOBHBIX I0JIOKEHHM, 3aKOHOB U METO/I0OB eCTeCTBEHHBIX HayK U
MaTeMaTUKU;

B pesysbraTe M3yueHUs: JUCLIAIUIMHEBI CTY[EHT JOJDKEH:

— 3HaTh OCHOBHBIE 3aKOHBI TEPMOJWHAMUKH, BU/BI TEIJIOOMaccooOMeHa, (GU3NKO-TeXHUYeCKHe
TIpoLieCchl ¥ TTapaMeTphbl, XapaKTepu3ytollye TeryiooOMeH B TBEP/bBIX, )KUAKHUX U ra3000pa3HbIX Teslax.

— yMmeThb pa3pabarbiBaTh TEXHOJOTHUHU U PaJjM03/eKTPOHHbIE CPEe/ICTBA Pa3/IMYHON CJIOKHOCTH C
yuéTOM TPOLIECCOB  TerjioMaccooOMeHa TIOf, PYKOBOJCTBOM  CIEIIMA/MCTOB 0Oojiee  BBICOKOU
KBa/IM(UKALIUU.

— BJ3jleThb B/a/leTb HaBblKAMM TEepMOJVMHAMUYEeCKUX pacyeToB TEIUIOBOIO peXuma IpU
NIPOEKTUPOBAHUU Pa/IN03/1eKTPOHHBIX YCTPOMCTB.

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPyA0EMKOCTh JUCLIMIUIMHBI cocTaBisgeT 6.0 3aueTHbIX €QUHMIIBI W TIpe[CTaB/eHa B
Tabmuue 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JUCIUIIMHEI

Bupl yue6HOM AiesTe/TbHOCTH Bcero uacos CemecTpsbl

7 cemecCTp
AynuTopHbIe 3aHATHS (BCETo) 88 88
Jlekuiym 36 36
[IpakTyeckue 3aHATHA 36 36
JlabopaTtopHble 3aHATHS 16 16
W3 HUX B UHTepaKTUBHOU (opme 16 16
CamocrosiTenbHasi paboTa (Bcero) 92 92
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OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 32 32
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 20 20
[ToaroToBka K mpakTUUeCKUM 3aHATUSAM, CEMHUHapam 40 40
Bcero (6e3 3k3ameHa) 180 180
[ToaroroBka 1 craua 5K3aMeHa 36 36
OO111ast TPYJ0EMKOCTh Yac 216 216
3aueTtHble Eaunnipbl TpygoeMKoCTH 6.0 6.0

Tabnuiia 5.1 — Pa3genbl AUCHUTIIMHBI M BU/IBI 3aHSATHH

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHUILIHHLI H BU/bI 3aHATHH
Pa3ziesbl AUCIUTIMHBI ¥ BU/TBI 3aHSITHI TIpUBEZeHbI B Tabwmiie 5.1.

sz &
2 8 S
= | 2 % 2% %=
R =} = o I 4 =
= Y @ o o 9 = 5
= 3 E i %3 > 5
Ne Ha3eanusi pa3znenoB JUCLIATIUHBI = 5 =) 5 o 2 S5
= & £ 5 83 &%
g = & ®m™E&| g§¢
3, =} =
g 2| &
O
1 |TenyomaccoobmeH. Bubl 8 8 4 20 40 OIlK-1
TerioMaccoobMeHa.
TensonpoBogHOCT.
2 | KoHBeKTHBHBIH TeTI000MeH B 8 8 4 20 40 OIIK-1
ogHodazHoi cpefe. Teryioo6MeH pu
(a3oBbIX MpeBpalleHUsIX.
3 | TennmoobMeH u3nyueHrEM 4 20 36 OIIK-1
4 |Maccootgaua. Terio- 1 MacCooOMeH B 16 30 OIlK-1
JIByXKOMITOHEHTHBIX CpeJiax.
5 |TepMoauHamMHuecKre pacueTbl 8 8 2 16 34 OIIK-1
TeI/IOBBIX Pe>XU-MOB. [Ipyumepsl
MpaKTAYe CKUX 3aa4y
Utoro 36 36 16 92 180
5.2. Copep>xaHue pa3/eioB JUCLHUILIMHBI (10 JIEKIUAM)
Copiep>xaHue pasziesioB AMCLUTUIMH (T10 JIEKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabsnuna 5.2 - CofiepykaHue pa3/esioB JUCLIUTLIUH (TI0 JIEKLUSIM)
2 z 5
S Sz
= >
Haspasms pasnenos CopeprkaHuve pasfie/ioB JUCLIMILIMHBI 110 = 2 %
JIEKLIUSIM g g g
S g =
=Y 9 9
= S
7 ceMecTp

1 TermomaccoobmeH. Buzibt
TerioMaccoobmeHa.
TerionpoBOgHOCTS.

CraupoHapHasi TenI0MNpOBOJHOCTb.
OcHOBHBIE MON0KeHHsI TETIONPOBOJHO-
cTu. Tery1onpoBOAHOCTD MJIOCKOW CTEHKHU
6e3 BHyTpEeHHUX UCTOYHMKOB Terlia.

<]

OIIK-1
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TernonpoBoAHOCTb TJIOCKOW CTEHKHU TIPU
Ha/IMUMU BHYTPEHHUX UCTOYHUKOB Terla.
TernonpoBoAHOCTb LIUIUHPUUECKOU
CTeHKHOe3 BHYTPEHHUX UCTOUHUKOB
Teria. TerIonpoBOgHOCTD
LATMHAPUUECKOW CTeHKUNPU HaJTMuuK
BHYTPEHHHX UCTOYHUKOB TeIl/a.
NHuTeHcudumKalus Terionepeaaumn.
HecranmoHnapHas TerjionpoBOAHOCTb.
BeckoHeuHast TOHKas M1aCTHHA.
BeckoHeuHbll LUAXHAP, 1Iap.
OripesiesieHyie KOJ1MueCTBa TeI/IOTHI TeJla
KOHEUHbIX pa3MepoB. PerynspHbii pexum
OXJIK[|€HUS TeJl.

HToro

2 KoHBeKTUBHBIH Ter000MeH B
opHoasHoi cpee. TeruioobmeH nipu
(ha30BbIX MpeBpallleHUsIX.

MuddepeHimanbHbie ypaBHEHUsT KOHBEK-
THUBHOTO TeryiooOMeHa. [Tomobue u
MOZIe/TUPOBaHe MPOLIeCCOB KOHBEKTHB-
Hororeruioobmena. TersrooOmeH rpu
cB00O/I-HOM KOHBEKI[MH B OOJIBIIIOM
o0beMe OKOJI0 BePTHKA/IbHBIX
noBepxHocTeil. CBOOOHAst KOHBEKI[HUS
OKOJIO TOPU30HTAJTbHBIX TTIOBEPXHOCTEH.
CBo0OoziHast KOHBEKI[USI B OTPaHUYEHHOM
npocTpaHcTBe. TeruiooTaua npu
BBIHYK/IEHHOM TIPOZI0JIbHOM OMBIBaHUU
TJIOCKOM TIOBepXHOCTH. Teryiootaaya npu
BBI-HY>KJJEHHOM TTOTIEPEYHOM OMBIBAaHUU
Tpy6 1 myukoB Tpy6.. Onrcanue
TIpOLIeCCa BLIHY)KIEHHOTO TeUeHUsT
JKUZIKOCTU B TpyOax.. OnucaHue
Triporiecca KOH/IeHCal[|H Tapa.
TernooTaua py KOH/I€HCAIN
Hero/JB)KHOTO Mapa. TeriooTaua mpu
KOH/IEHCAI[UH [TBU->KYII[EeroCsI rapa.
OnucaHye Mporecca KUTeHUs! KUJKOCTH.

Htoro

OIIK-1

3 Terioo6MeH u3myyeHeM

OCHOBHBIE TIOJIO’KeHUsT TeTrI000MeHa
H3TyueHreM. 3aKOHbI TerJIOBOTO
u3nyuenus TeryiooOMeH U3nydyeHHueM
MeX/1y TBepAbIMU TelaMHu,
pas/iesieHHbIMU TTPO3PauyHOM
(mnarepmuuHoi) cpenoii. Tena c
TIJI0CKOTIapasieTbHBIMUA TTIOBEPXHOCTSIMHU.
Teno ¢ 060/10YKO¥ ¥ TTPOU3BOJIBHO
pacriosioKeHHbIe Tesia. V3myueHue Ta30B
Y 1lapoB JIyunCThIN TETIO0OMEH MEXY
ra3om 1 000JI0UKOM.

HToro

OIIK-1

4 Maccootaaua. Teruio- u
MaccooOMeH B JIByXKOMITOHEHTHBIX
cpenax.

TernomaccooOMeH B IByXKOMITOHEHTHBIX
cpenax. OCHOBHBIE TTO/IOKEHUS
TerioMaccoobmeHa. TeryioMaccooTzaya B

OIIK-1

CornacoeaHa Ha noprane Ne 6598




JBYXKOMITOHEHTHBIX cpefjax. TpoiHas
aHasiorusi. AHajIorusi repeHoca
VIMITYJ/IbCa, SHEPIMU U MacChl KOMIIOHEHTa
(TpoitHas aHanorus). TeryiomaccooTziava
TIpY UCTapeHNn! )XUJKOCTH B
raporasoByto cpefly. VicniapeHve Bo/pbl B
B0371yX. CTalloOHapHOe UCIlapeHue
karui. TeryiomaccoobmeH npu
XMMHYeCKHUX peBpaleHusIX.

HToro

5 TepmogrHamuyeckye pacyeTbl
TeIJIOBBIX PeXU-MOB. [Ipumepsl
TPaKTUYeCKUX 3a/a4u

TernonpoBoAHOCTh Yepe3 OHOCTOUHYIO
TUIOCKYIO CTeHKY. TerionpoBogHOCTb
yepe3 MHOTOC/IOWHYIO TVIOCKYHO CTEHKY.
TernyIonpoBOAHOCTE Uepe3 OFHOCIOHHYIO
LWJTMHPUYECKYIO CTEHKY.
TenonpoBoAHOCTE uepe3
MHOTOC/IOWHYIO LIWTWH/PUYE CKYFOCTEHKY.
TernIonpoBOAHOCTE Uepe3 OFHOCIOHHYIO
IIapOBYIO CTeHKY. TeriooTnaua mpu
JTAMUHAPHOM JIBWKEHUH XKUJKOCTU B
Tpy6ax. TeriooTnaua npu TypOy/ieHTHOM
JBWKEHUU KUIKOCTH B TPyOax.
TerooTja4a NPy MPOZIOIBHOM
00TekaHWU TIacTUHBI. TeruiooTaaua mpu
TIOTIepeyHOM 00TeKaHUU OJJMHOYHOTO
Hpa. TerooTiaua npy MonepeyHoM
OMBIBaHWU ITyuKoB TpyO. Terootnaua
nipy cBOOOJHOM KoHBeKIMK TeriooTtaaua
Tpy CBOOOZIHOM KOHBEKIIUH B
OrpaHUYeHHOM TPOCTPAHCTBeE.
TerniooTaaua B )KUJKHAX MeTasiax.
TeruiooTAa4a PU KUTIEHUH >KUIKOCTH.
TeniooTaua NPy KOHAEHCALIWY T1apa.
JIyuuCThIf TeTI000MEH MEXY IBYMSI
riapasiie/IbHbIMH TJIaCTUHAMHU. JIyurCThIi
TEerI000MeH MeX/y TIOBEPXHOCTSIMH,
HaXO/AMIMMUCSIOZHA BHYTPH JIPYTOM.
BnusiHue 5KpaHOB Ha JTyUHCThINA
TEeTI000MeH.

HNToro

8

OIIK-1

Wroro 3a cemecTp

36

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (MPeAbIAYIMMHA)

U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa3zesnbl JUCLIMTIIMHBI U MEXXAUCLUTUIMHAPHBIE CBSI3U C 00ecreunBaromyuMu (MpeabIyLIuMU) 1

obecrieuriBaeMbIMH (TTOC/IEIYFOIIMMU) JUCLIATIMHAMM TIPe/ICTaB-/IeHbl B Tab/viie 5.3.
Tabnuiia 5.3 - Pa3gens! AUCLUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne

HavmMeHoBaHMe UCLATIIUH

Ne pa3fesioB AAHHOM AWCLUTIIUHBIL, 7151 KOTOPBIX

Heo0XoAUMO u3ydyeHue 00eCIeunBaOLNX U
obecrieunBaeMbIX JUCLIUTIMH

1

2 3 4

[IpeniiecTByroOLLIMEe JUCLUATITUHBI
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1 |Marepuanbl U KOMIIOHEHTBI 3/IEKTPOHHBIX + 4 4 +
CpeJCTB

2 | OCHOBBI KOHCTPYUPOBaHUS 371€KTPOHHBIX + N N + +
CpeJCTB

3 | Teopetrueckure OCHOBBI TEXHOJIOTUU + 4 N + +
PaZi03/1eKTPOHHBIX CPeJCTB

4 | TeriomaccooOMeH B pafii03/1eKTPOHHBIX + 4 4 + +
cpeacTBax 1

5 | TexHonorus NpoU3BOACTBA 3/IEKTPOHHBIX + N N +
CpejCTB

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipe/icTaB/eHo B Tabsure 5.4

Tabmuma 5. 4 — CoOTBeTCTBMe KOMIETeHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yueHUU
VCLIATLTUHBI
Buppl 3aHATHI
4]
R B
< < S
= e ) =)
& 5 @
s e = (="
= < ) -
& = y o <
g = < = e ®DOopMbI KOHTPOJISI
= % S z 5
3 = 2 3 B
N = 5 S
> a &=
X o o
© O© o
5 - :
= S
OITK-1 + + + + KoHTposbHas pabora,
Ortuer 1o
VH/JVBU/1yaJIbHOMY
3a/laHuto, Jk3ameH, OTyeT
110 jJabopaTopHoii paboTe,
Tect

6. IHTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aLUH 00yUeHHUs
TexHO/MIOTUM MHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OopMax 3aHATUM B uyacaxX IpHUBeJeHbI B
tabmuie 6.1
Tabnuiia 6.1 — TeXHOMOTMM MHTEPAKTUBHOTO 00yUueHHs P pa3HbIX (popMax 3aHsITHH B yacax

NHTepakTrBHBIE NIpaKkTUUeCKUe | VIHTepakTHUBH
MeTtombl Bcero
3aHATUSA ble JIeKL|UU
7 ceMecCTp
Mo3roBoii ITypm 4 4 8
PellieHne cuTyaljMOHHBIX 3a/a4 4 4 8
WToro 3a cemecTp: 8 8 16
Ntoro 8 8 16

7. JTaGopaTopHbIA NMPAKTUKYM
CojiepskaHuie 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& z S
3 = =
Z > 3
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT z - 2 &
s | &S
2 ' O
= S
7 ceMecTp
1 TerinomaccoobmeH. Buzbl TenionpoBOAHOCTh TJIOCKON CTEHKU MpHU 4 OIlK-1
TerioMaccooOMeHa. Ha/IMYUM BHYTPEHHUX MCTOYHWKOB Teria.
Tern10rpoBOgHOCTb. Vtoro
2 KOHBEKTHBHBIHN TeMI000MeH B CB00O0/1Hast KOHBEKLIUST OKOJIO OIIK-1
opHodasHo cpefe. TeriooOMeH MpPH | TOPU30HTA/ILHBIX TTIOBEPXHOCTEH.
(ha30BBIX TIpeBpaIlleHUsIX. Vtoro
3 TermooOMeH U3TyueHHEM TeriooOMeH U3MyueHNEM MeXIY OIIK-1
TBepZbIMU TejlaMH, pase/leHHbIMU
MPO3pavyHOU (JUaTepMUUHOM) CpeJoun
Htoro 4
4 Maccootaaua. Teruio- u Teromaccootgaya B OIIK-1
MaccooOMeH B ZIByXKOMITOHEHTHBIX | IBYXKOMITOHEHTHBIX CpeJjaX
CpeAax. Nroro 2
5 TepmogrHamyyeckre pacyeTbl TepmorHamMryeCcKye pacyeThl TerIOBbIX 2 OIIK-1
TeI/JIOBBIX PeXXU-MOB. [Ipyumepsl pe->kxUMoB. [IprMepsI pakTHueCKux
MpaKTAYeCKUX 3aa4y 3aza4u
Htoro 2
Wroro 3a cemecTp 16
8. IIpakTHyeckue 3aHATUA
Copiep>xaHye MpakTHUeCKUX paboT npuBeeHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CofepskaHre MpakTHYeCKHUxX paboT
o L 5
B H
S = 0
: 2z
Ha3Banus paszenos CopeprkaHue TpaKTUYeCKUX 3aHSATUN § o =2 QE
=
S g =
2 o' O
= S
7 cemecCTp
1 Tenmomaccoo6meH. Buzibt TenonpoBoAHOCTD Yepe3 OfHOC/IONHYIO 8 OIIK-1
TeruioMaccoobmeHa. TJIOCKYIO CTeHKY. TerionpoBOAHOCTb
TenonpoBoAHOCTE. yepe3 MHOTOC/IOMHYIO TJIOCKYH0 CTEHKY.
TernonpoBoAHOCTb Yepe3 OfHOC/IONHYIO
LIATMHAPUUECKYIO CTEHKY.
TerionpoBoJHOCTD Uepes
MHOTOCJIOMHYIO LIWJTMH/IPUYECKYIO
CTeHKy. TernionpoBOJHOCTb uepe3
OJHOCJIOVHYIO LIIapOBYIO CTEHKY.
Nroro
2 KOHBEKTUBHBIN TeTI000MEH B HuddepenimanbHbie ypaBHeHUsT OIlK-1

omHOda3sHoM cpezie. TeryiooOMeH npu

KOHBEKTHBHOIO TerioobmeHa. [Tomoboue
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(ha30BbIX TIpeBpalLeHUSIX. Y MO/ie/IMpOBaHye MpOoLieCCoB
KOHBEKTHUBHOT'O Terjoo0MeHa.

HToro

3 TeryiooOMeH U3TyueHHueM JIyunCThIM TeroobMeH MeXAy AByMsI 6 OIIK-1
rapa’i-JieJibHbIMU TIJIaCTUHAMMU.
JlyuucTbIi TerooOMeH MeXy
MOBEPXHOCTSAMU, HAXOASIIUMUCS OJfHA
BHYTpU Apyroil. Biusinue skpaHOB Ha
JIYUUCTBIN TeryioooMeH

Utoro 6
4 Maccootaaua. Teruio- u JIyuuCThbIf TerI000MeH MEXY ABYMSI 6 OIIK-1
MaccooOMeH B IByXKOMIIOHEHTHBIX | Tapaj-jieJibHbIMHU TJIaCTUHAMM.
cpepax. JIyuucThiii TeryiooOMeH MexXay

TIOBEPXHOCTSIMH, HaXOASIIUMUCS OZJHA
BHYTpH /Ipyroi. ByiusiHve KpaHOB Ha
JIYYUCTBIN TeryioobmeH

Nroro
5 TepmogrHamuyeckye pacyeTbl TepmorHamMryeCcKye pacyeThl TerIOBbIX 8 OIIK-1
TeIJIOBBIX PeXXU-MOB. [Ipumepsl pPEeXUMOB.
TPaKTUYeCKUX 3a/jau ViToro 3
Wtoro 3a cemecTp 36

9. CamocrosiTesibHast pabora
Buzpl camocTosiTeNTbHOM paboThl, TPYA0EMKOCTh U (hOpMUpyeMble KOMITeTEHLIUH TIPe/CTaB/IeHbI B
tabmure 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb M (hOpMHUPYEMbIe KOMITETEHITHH

0 [<5)
= =
o
S 2 =
Bubl camocTosiTennbHON = > o
Ha3BaHus paszenos g " =T @opMBbI KOHTPOJISA
paboTsl S s g
=S a =
o o 2
= S
7 cemecCTp
1 TermomaccooOMeH. IToaroroBka K 8 OIlK-1 OrtueT 110
Bu/is MPaKTUUeCKUM 3aHSITHSIM, VHVBU/1yaJIbHOMY
TerioMaccoobmeHa. ceMuHapaMm 3afanuto, OTueT no
TenmonpoBOAHOCTD. TTpopaGoTka JIeKIAOHHOTO 4 nabopatopHoti pabore,
Marepuaa Tect, OK3aMeH
OdopmiieHre 0TYETOB 10 8
naboparopHbIM paboTam
Utoro 20
2 KOHBEKTUBHBIN [ToaroroBka K 8 |OIIK-1 Ortuet 110 1abopaTopHOU
TeryioooMeH B MPaKTUUeCKUM 3aHSITHSIM, pabore, Tect, Jk3ameH
ofHoda3HoM cpegie. ceMuHapaMm
Terinoo6me npu [TpopaboTKa eKIIMOHHOTO 4
(ha3oBbIX MpeBpalLieHUsIX. Marepuaa
OdopmiieHre 0TUETOB TI0 8
nabopaTtopHbIM paboTam
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Utoro 20
3 TermoobmeH [Toaroroska K 8 |OIIK-1 KonTtponbHas pabora,
W3/TyuyeHuemM MPaKTUUeCKUM 3aHSITHSIM, Ortuet 110 1abopaTopHO

ceMUHapam pabore, Tect, Ok3ameH

[TpopaboTKa eKIIMOHHOTO 4

Marepuasna

OdopmreHrie 0TUETOB 110 8

nabopaTopHbIM paboTam

Nroro 20
4 Maccootaaua. Terio- 1 | IToaroroBka K 8 |OIIK-1 KonTposbHas pabora,
MaccooOMeH B NPaKTUYeCKUM 3aHATHSM, Ortuert 1o y1labopaTopHO
JIBYXKOMITOHEHTHBIX ceMuHapaMm pabore, Tect, Jk3ameH
CpeAax. [TpopaboTKa JIeKIIHOHHOTO 4

MaTepuasa

OdopmiieHre 0TUETOB TI0 4

nabopaTtopHbIM paboTam

Ntoro 16
5 TepmogrHamuueckue [ToaroroBka K 8 OIIK-1 KoHTposnbHas pabota,
pacueThbl TETJIOBBIX PEXKU- | IPAKTUUECKUM 3aHITUSM, Ortuet 110 1abopaTopHO
MOB. [Ipumepsl CceMUHapam pabore, Tect, Ok3aMeH
TPAKTUIECKUX 3a/iat [TpopaboTKa eKIIMOHHOTO 4

Marepuasna

OdopmreHrie 0TUETOB 110 4

nabopaTopHbIM paboTam

Nroro 16
Wtoro 3a cemecTp 92

[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 128

10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTUHrOBas cucTeMa JJisl OL[eHKH YCIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEHTOB KOHTPO0JIs
Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971eMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcuManbHbIN MakcuManbHbIT
DieMeHTHI yueOHOMH Oasut 3a epuop Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
7 ceMecTp
KonTposnbHast pabora 10 5 10 25
Ortuet 110 5 5 5 15
VHVBUYaTbHOMY
3a[JlaHUI0
Otuer 110 Tab0OpaTOPHOMA 5 5 5 15
pabore
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Tect 5 5 5 15
WToro mMakcumym 3a 25 20 25 70
TIepUOZ,

OK3aMeH 30
Hapacraroym utorom 25 45 70 100

11.2. IlepecueT 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6an/IOB B OIIEHKM 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannel Ha jaTy KOHTPOIBHOW TOUKHU Ouenka

> 90% oT MakcuMasibHOM cymMMbl OasiioB Ha Aatry KT 5

Ot 70% no 89% oT MakcMMasibHOM cyMMbI OansioB Ha gaty KT

4
Ot 60% 1m0 69% OoT MaKCMMaJIbHOM CyMMBI OasiioB Ha gary KT 3
2

< 60% oT MakcMMasnbHOM cyMMbI 6asinoB Ha gaty KT

11.3. ITepecuer cymMbI 6a/IJIOB B TPAAAMIIMIOHHYIO U MEXX/[yHAPOJHYIO OL{€HKY
[Tepecuer cymMbl 0asiioB B TPAZAULIMOHHYIO U MEXXIYHAapOJAHYIO OLIeHKY IpeJCTaB/ieH B Tab/uiie
11.3.
Tabnuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY

WToroBas cymma 0asinos,

Ouenka (I'OC) YUUTBIBAET YCMEIIHO CAAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (ouenb xopo11o)

4 (xopoiiio) (3auTeHO0) 75 -84 C (xopor10)
70 -74
65 - 69 D (yz0oB1€TBOPUTEJILHO)

3 (YZI0BNeTBOPUTE/IBLHO) (3aUTeHO) 60 - 64 E (HOCpeACTBeHHO)
2 (HeyOB/IETBODUTEILHO) (He Hike 60 6anmos F (HeynoBieTBOpUTENILHO)

3aUuTeHO)

12. YuebOHO-MeTOAMYeCcKOe M HH(OPMAILMOHHOE 00ecrieyeHHe AUCIUILTHHBI

12.1. OcHoBHas MTeparypa
1. 1 Kpymos I''A, bynrakosa P.W, Kpymiosa E.C. Tennorexnuka. M3parensctBo «Jlanb». ISBN
978-5-98672-055-5, 2012 1, 208 c. OnekTtpoHHoe wu3faHue: http://e.lanbook.com/books/element.php?
pll_cid=25&pl1_id=3900 [OnektponHbiii  pecypc]. -  http://e.lanbook.com/books/element.php?
pll_cid=25&pl1_id=3900
2. Tpodumora T.U. Kypc obujeit ¢usuku, YuebHoe mocobue pssi By3oB, 18-e u3zg, M —
Axkagemust, 2010 -557(3)c. (Hammure B oubmoTeke TYCYP - 18 3k3.)

12.2. lonosiHMTE/IbHASA IMTEpaTypa
1. TeeppmoTenbHast 3/1€KTPOHUKA: YueOHOe rocobue it By30B / B.A. I'ypToB.- 2-e u3f., Ao1m. —
M.: Te6xHocdepa, 2005. 406 c. . (Hamuuue B 6ubmoreke TYCYP - 89 3k3.)

12.3. YueOHO-MeToAUECKOE IT0CO0HEe U MPOrpaMMHoOe obecrieueHne
1. Temnnodusuka: Metoauueckue ykaszanus 1o CPC (camocTosTe/NlbHOM M WHAWBUYATbLHOU
paboTe) CTyaeHTOB, 0OydaroIIMXCsl TI0 HarpaBjaeHUto ToAroToBku OakanaBpa 20.03.01 «TexHocdepHas
6e3omacHocTb» / AmkapbsH A. C. - 2015. 15 c. [DOnekTponHHbI pecypc] - Pexum pgoctyma:
http://edu.tusur.ru/publications/5259, cBoOOAHBIT.
2. Tennodpusmka: MeToquueckye yKa3aHWs TIO0 JabopaTopHbIM paboTaMm AJisi CTYAEHTOB,
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00yyaroIMXxcs 1o HarpaB/IeHUIO 1MoAroToBkU OakamaBpa 280700.62 «TexHocdepHast 6e3omacHOCTE» (36
yacoB) / AmnkapesiH A. C. - 2015. 45 c. [DOnekTpoHHbIi pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/5507, cBOOGOJHBIH.

3. Temnodusuka: MeToguueckre yKa3aHHs 0 TpaKTAUeCKUM 3aHSaTusM / AnkapbsiH A. C. -
2011. 15 c. [DnekTpoHHbIi pecypc] - Pexkum goctyma: http://edu.tusur.ru/publications/1936, cBo60JHBIT.

12.4. Ba3bl AaHHBIX, UH()OPMALIOHHO CIIPABOYHbIE U MIOUCKOBbIe CUCTEMBI
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3900
http://edu.tusur.ru/publications/5259
http://edu.tusur.ru/publications/5507
http://edu.tusur.ru/publications/1936

bl S

13. MarepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
st ipoBefieHyst 1abopaTopHbIX paboT He0OXOAUMO UMETb:
1 AHanutnyeckue (pblua’kKHbIe) BEChI.
2 EMKOCTB 17151 XKUKOCTH (EMKOCTB 2 JTUTPA).
3 PekyriepaTopHasi yCTaHOBKa.
4 MydenbHast UM KaMepHast Iledb C MUHAMAaJIbHOW TeMTiepaTypoi BHyTpU pabouero ka-Hama 600

5 Tepmornapa (XpoMeJib - ajrOMesieBast)

6 TTotenometp (Tmax He MeHee 600° C). TIpubopsI A/1st U3MepeHus JaB/IeHUsT

7 TIpubophI [/t U3MepeHus TeMIepaTyphbl

8 Juarpammel P-S, T-S, I-S

9 Illkadsl cymmibHBIE 3/IEKTPHUECKHe C TepMOPETY/IATOpPOM, obOecreuynBaroliye yCTOWYH-BYIO
TeMriepaTypy HarpeBa oT 105 zo 110°C, c oTBepCTHsIMU 151 eCTeCTBeHHOM BeHTU-/ISILMU WK YCTaHOBKOM
A7 oOMeHa Bo3Jyxa WM a3o0Ta.

10 [Ikadwe! CymmabHbIE [Jis MOACYIIUBAHUS TIPOO C /IeKTPUUECKUM WK Ta30BbIM 000rpe-BoM, C
perynupoBaHueM Temriepatypbl oT 40 g0 (50+£5)°C ecTeCTBeHHOUW WM UCKYCCT-BEHHOW BeHTWU/ISIL[UEN
WM C 0OMEeHOM HarpeToro a3ora.

11 Tepmometp pryTHbI 10 120°C € LleHOM AeieHus MKasbl 1°.

12 BroKchl CTeK/IsiHHble WM a/lfOMUHUEBble C KpbILIKaMU JJisi OTfpejiefieHust Biaaru B jabo-
paToOpHOM WM aHaMUTHYecKoW mpobe. [InaMeTprl OFOKC AO/DKHBI OBITH TaKMMH, 4TOObI Ha 1 cm2
TIOBEPXHOCTH TIPUXOAUIOCH He Oosee 0,15 r TOTUIMBA /71T aHATUTHUECKOM MPOOBI Maccoi OKoJo 1 T win
0,30 r gy 10 T mabopaTopHO# MPOOBI KPYITHOCTHIO MeHee 3 MM.

13 TIpoTHBHU U3 HEOKHUCJISIOIIETOCS MeTaJjlia Jjis IO/ CYIIMBaHuUs TPoo.

14  DKcuKaTopbl, HalO/HEHHble  CBEXXEINPOCYLIeHHbIM  CUJMKarejieM WIM  JJPYyTUMH
BBICYLLIMBAIOIIVMHU BelljeCTBaMHU.

15 BecsI ¢ morpenHoCTHIO B3BelBaHus He 6osee 0,2 Mr.

16 Turnu, 100YKK [/ CKUTaHUsL U3 KBapLa, ¢papdopa WK MaTuHbI, ryonHoi ot 8 1o 15 MM Ne
1,2,3 10 'OCT 9147 u 'OCT 19908

17 Tepmoripeobpa3soBaresib s usMepeHusi Temneparypsl Ao 1000 °C nmo T'OCT 3044 c us3-
MepUTEe/IbHbIM yCTPOUCTBOM.

18 Tepmorapa g/151 u3mepenust Temreparypsl 70 1000°C.

19 Iunuel TUTeIbHbIE.

20 Twvrny HU3KMe 5 U 6, TUIVIM BbICOKMeE 4, 5, yallly BbIllapuTesibHbIe 2, 3, 4, 5

o ['OCT 9147;

21 TlnuTtka 3/eKTpyUYecKast WU recuaHasi 0aHsi, KM KorboHarpeBartesb.

22 AcbecT TMCTOBOM TOMIMHOM 3 - 5 MM.

23 Becnl 0011ero HazHaueHUs] C HAUOOJIBIIMM TIpefesioM B3BemnBaHus 200 I' ¥ MOTPEIHO-CTBIO
B3BelMBaHusl He Oosiee 0,0002 r; ¢ HambosbIMM mpenesioM B3BelwBaHusi 500 T' U MOTPEIIHOCTHIO
B3BellBaHug He 6osee 0,01 1

24 AMMOHMY a30THOKUC/BIY, 10 %-HbIN BOAHBINA PACTBOP.

25 Bopga guctuinvpoBanHas 1o I'OCT 6709.

26 Tonyon o I'OCT 14710 v o I'OCT 5789.

27 CnupT U30MPONUIIOBBIMN.

28 DKpaH TpexCTBOpYAThIM, OKpALIeHHbINM C BHyTPEHHEeU CTOPOHBI YePHOM KPAaCKOW, C CeK-LiUsIMU
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mrpuHOU (46 + 1) cM u BbicoToM (60 £ 5) CM WM IMUT BBICOTOM 55 - 65 CM U3 JIMCTOBOM KPOBETbHOU
CTa/iv, OKpallleHHbIM C BHYTPeHHeW CTOPOHBI UepHOM KPacKou

29 . CekyHz0oMep J/1t000r0 THITA.

30 BapomeTp pTyTHBIN Wi GapomMeTp-aHepOu/ C TIOTPeLTHOCTEI0 n3MepeHus He 6ostee 0,1 kI]a.

31 . Bymara ¢unsrpoBanbHas maboparopHast o 'OCT 12026

32 . Ilunetka.

33 . llleTka MeTa/IMyecKas.

34 BeH3uH-pacTBOpUTe/b C TipefenaMy Bbikuranus oT 50 go 170 0C wim Hedpac C50/170 mo
I'OCT 8505.

35 Ocymiaroiye peareHThl (00e3BOYKEHHbBIE): HATPHI CePHOKHUC/IbIN Oe3BOAHbIN

no I'OCT 4166 wiu Hatpuil cepHOKUC/bIM TexHuuyeckut no ['OCT 6318, wim kKanbLumid
xnopucThii TexHuyeckuii o 'OCT 450, wiu HaTp

36 M3onsiMoHHas MIacTHHA M3 KBapIia TOMIIMHOM 6 MM WM aHaJlOTMYHOe MpHUCIocobiie-Hue,
pasMep KOTOPOTO M03BOJISIeT JIETKO BBOAUTD €ro B My(ebHYO Meyb.

37 [orycKaeTcsl UCTIO/b30BaTh KepaMUUeCKHe IIaCTUHBI U3 OTHEYTIOPHOTO MaTepHrasia TOMIUHON
He Oosee 5 MM

14. ®oHp OLeHOUHBIX CPe/JCTB
@DOoH/| OL}eHOYHBIX CPe/iCTB IpYBe/ieH B IPUIOKeHUH 1.

15. MeTtopnueckye peKOMeHAALUM 10 OPraHv3ali U3y4YeHus AUCLHMILIMHbI
be3 pekomeHalyu.
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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
TenyioMaccoo6MeH B pa/jH0IeKTPOHHBIX CPeACTBax 2

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CpeACTB

HanpagnenHocts (mpodusb): [IpoeKTHpOBaHHe M TeXHO/IOTUSI Pa/i03/IEKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: KUIIP, Kadegpa KoHCTpyHpOBaHUs U MPOU3BO/JCTBA Pajuoaniaparypbl

Kypc: 4

Cemecrp: 7

YuebOHbI# M1aH Habopa 2015 rozga

Pa3paboTumku:
— poueHT Kadp. POTOM AnkapssiH A. C.

OK3aMeH: 7 ceMeCTp

Tomck 2016

CornacoeaHa Ha noprane Ne 6598 14



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

OIlK-1

CTI0COOHOCTBIO TIPEICTAB/IATh aZIeKBaTHYHO
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO
KapTUHY MHpa Ha OCHOBE 3HaHUsl OCHOBHBIX

HOHO)KEHHﬁ, 3aKOHOB U MeTO 0B €CTeCTBEHHbIX

HayK U MdT€MAaTHUKU

[omkeH 3HaTh OCHOBHBIE 3aKOHBI
TEePMOZAVHAMUKH, BU/IbI
TeTIooMaccoobmeHa, (GPU3HMKO-
TeXHUYeCKHe TIPOL[eCChl U TTapaMeTpHhl,
XapaKTepu3yloliye TerioooMeH B
TBEP/IBIX, XUJKUX U Ta3000pa3HbIX Tesax.;
HomkeH ymeTb pa3pabaTbiBaTh TEXHOIOTUN
Y Pa/IM03JIeKTPOHHBIE CPeZCTBA Pa3/TUUHON
CJIOXKHOCTH C YUETOM IPOL[eCCOB
TeryioMaccooOMeHa I10/] pyKOBOZACTBOM
Cre1aaInucToB O0/iee BbICOKOM
KBa/IMPUKALIMY. ;

[omkeH Bia/ieTh B/a/ileTh HaBbIKAMU
TepMOJUHAMHUECKUX PaCueTOB TETJIOBOTO
peXKuma Ipu IpOeKTUPOBAaHUHU
PaZivi03/1IeKTPOHHBIX YCTPOUCTB. ;

OO1e XapakTepUCTHKHU TOKa3areseld U KPUTEpUeB

TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 5TdIlaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTtmuHo (BeIcOKMH | OOmaziaeT dhakTHUe CKUMHU
YPOBEHb)

" TeopeTruueCKUMH
3HAHUWAMMU B IIpeaesiax

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /ISl pa3BUTHS

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEPIIEHCTBYET eHCTBUS

r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TOHUMaHWeM TPaHUI] abcTparupoBaHUst
MIPUMEHUMOCTH nipobeM

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (aKThl, TPUHLIUTIBI,
TpoLIeCChl, obIIHe
TIOHATHS B Tpejienax
r3yuaemoii obsactu

O6nagaeT Arana3’oHOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust
oTpe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE
obnacTy Uccie0BaHUsS

BepeT oTBeTCTBEHHOCTH 3a
3aBeplleHue 3a/1a4 B
HCC/1el0BaHUH,

MOBeIeHNe K
00CTOSATe/ILCTBAM B
pelieHUH pobiem

YnoBnerBoputenibH | O6maziaetT 6a30BbIMU
o0 (TIoporoBbii
YPOBEHD)

OOIIMMH 3HAHUSIMU

3a/au

O6aaeT OCHOBHBIMH
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX

PaboraeT npu rpsiMomM
HaO/MIOeHNUN

2 Peamu3anusi KOMIIEeTeHI[UIH

2.1 Komnerennua OIIK-1
OTIIK-1: criocoOHOCTBIO TIPEACTaB/ISATh a/leKBAaTHYI0 COBPEMEHHOMY YDOBHIO 3HaHWN HayuHYIO
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KapTUHY MHPa Ha OCHOB€ 3HdHHS OCHOBHBIX HOHO)KGHHﬁ, 3dKOHOB M METOAOB €CTeCTBEHHBLIX HAYK H

MdTeMaTHKH.

st bopMUpOBaHKST KOMITETEHITUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAoB. JTarbl (OpMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
npe/icTaB/ieHbl B Tabsurie 3.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 3 — Orarbl

TPUPO/y KosiebaHW U
BOJIH, OCHOBBI
MOJIeKY/ISIpHON (DU3UKU U
TePMOZMHAMUKH, aTOMHOH
(1)2€3719%1

pe3y/IbTaToB
9KCIIePUMEHTOB,
TIPUMEHSTh 3HaHWS B
obnactv hU3UKHY 7151
OCBOEHUSs
ob1ienpodeccuoHaIbHBIX
JVCLIUTITMH U PeLleHust
ripoecCrOHaTbHbIX
3a7iau.

CocraB 3HaThb YmeTb Bnagetb
Copepxkanue 3HaeT ¢usnuecKue YMeet ucronb3oBaThb Bnaneer HaBbIKamu
3TaroB OCHOBBI MEXaHUKH, TeopeTuUeCcKue 3HaHUsI ¢bur3nueckux

MOJIEKY/ISIPHON (PU3UKH, | TIpU 0ObSCHEHUU WCC/1eIOBAaHUM

Bunpbl 3aHATHI

* lHTepakTUBHBIE
IIpaKTUUe CKUe 3aHATHS;
* lHTepakTUBHBIE

* NHTrepakTuBHbIE
IIPaKTUUeCKUe 3aHATHUS;
* NHTrepakTuBHbIE

* lHTepakTUBHEBIE
MpaKTUYeCKUe 3aHATUS;
* JlaboparopHble

JIeKLIWY; JIEKL1Y; 3aHATHS;
¢ [lpakTrhueckue * [IpakTuueckue * CamocTosTenbHast
3aHATUS; 3aHATUS; pabora;
* JlaboparopHbie * JlabopaTopHbie
3aHATUS; 3aHATUS;
* Jlekuuu; * Jlekuuuy;
¢ CamocTosiTe/bHast * CamocrosTenbHas
pabora; pabora;
* [logroroBka K * TloaroToBKa K
9K3aMeHy; 9K3aMeHy;
HWcnonb3yemble * KoutponbHas pabora; | * KoHtponbHas pabora; | ¢ OTtueT no
CpeACTBa * Ortuet 110 * Ortuer o nabopatopHoii pabore;
OLIeHMBaHHUS nabopatopHo¥i pabore; nabopatopHoii pabore; * Otuet 1o
e Ortuet 110 * OrtueT 110 WHJIVBUYaJTbHOMY
VHAUBU/1yaJIbHOMY VHAUBU/1yaJIbHOMY 3a/]aHUIo;
3a/1aHUIO; 3a/laHUIO; * DK3aMeH;
e OK3aMe€H; * ODK3aMeH; * OK3aMe€H;
e Tecr; * Tecr;
* DK3aMeH; * DK3aMeH;
dopMy/nvMpoBKa TOKasaTeseld M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHL|MM TpUBe/leHa B
Tabure 4.
Tabsnuiia 4 — TlokasaTesi U KpUTEPUU OLIeHUBaHMsI KOMIIETEHI[MM Ha Tarnax
CocraB 3HaTb YmeTb Bnagetb
OminuHo * OO6nagaer » OO6nagaet auana- * KonTtposupyet paborty,
(BBICOKMI YPOBEHb) | (paKTUUeCKUMU U 30HOM TPAaKTUUe CKUX TIPOBOJIUT OLIEHKY;,
TeopeThueCKUMHU yMeHUH, TpeOyeMbIX /i1 | COBEpPILEeHCTBYeT

3HAaHWSIMU B TIpeJieniax
M3y4yaeMoii 061acTH ¢
TIOHUMaHHEM IPaHHUL]

Pa3BUTHSI TBOP-YECKUX
pelLeHuH,
abcTparupoBaHUs

JlefcTBUS paboThI;
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TIPUMEHUMOCTH; ripobsiem;

Xopowio (6a30Belil | ¢ 3HaeT (akTsl, * OOmaziaer AuanasoHoM | * Beper

YPOBEHb) IIPUHIUIIBI, TIPOLIECCHhI, MpaKTUUYeCKUX YMeHUH, OTBETCTBEHHOCTD 3a
o0111e MOHATHS B TpeOyeMbIX /sl PeIlleHus | 3aBepllieHue 3a7iad B
nipeZiesiax U3y4yaeMou oripe/iesieHHbIX TIPOO/IeM | UCCIeJ0BaHUM,
o6/1acTH ; B 00/1aCTH UCC/Ie/IOBAHMS; | TIPUCIIOCAbIMBAeT CBOe

OBe/IeHne K
00CTOATE/NIHLCTBAM B
pelieHrH pobem;

YnosneTBopuTenbH | o O6magaeT 6a30BLIMU * OO6nazaet ocHOBHBIMU | ¢ PaboTaeT rpu mpsiMom
0 (TIOpOroBEIi 0OIIMMH 3HAHUSIMU; yYMEHUsIMH, TpeOye-MbIMU | HaO/TI0ieHNY;
YPOBEHb) JI/1s1 BBITIO/THe-HUS

MPOCTHIX 3a44d4,

3 TumnoBbIe KOHTPO/IbHbIE 3a/laHUSA
[y peanvi3aliiul BhIIIeTIePeUNC/IEHHBIX 3a7iad 00y4YeHHsl UCIIOJb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeOOXOAMMbIe /i1 OLIeHKU 3HaHWM, YMEHHH, HaBBbIKOB W (W/IH) OIIbITA
JesITeTbHOCTH, XapaKTepU3YIOIUX 3Tanbl (OPMUPOBAHUS KOMITETEHLIMMA B TIPOLIECCE OCBOEHHUS
oOpa3oBaTe/IbHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 TecToBbIe 3alaHUA

— CdopmynupoBaTh 3akoHbl Pypbe 1 HbtoToOHa — PrixMaHa.

— Cxematnyecku u3obpa3ute pacrpe/esieHre TeMIepaTypbl B OAHOPOAHOU TIJIOCKOW CTeHKe JJIst
MOCTOSTHHOTO ~ KO3(dULMeHTa TeIUIONPOBOJHOCTU W JIMHEMHO 3aBUCSILEro OT  TeMIlepaTypbl
Ko3(ulirieHTa TerIonpoOBOJHOCTH.

— Oxapakrepu3yiTe rHJpoJUHAMUUECKHE PEXXUMBI TEUEHUS >KUAKOCTH B TPyOe U MX BIUSHUE Ha
TerI00Tauy.

— Cdopmynupyiite 3akoH Credana — bonbiimaHa.

— Cdopmynupyiite 3akoHbl I1nanka, Penes — [kuHca ¥ BuHa Jjisi paBHOBECHOTO W3/TyueHUst
abCOTIOTHO YepPHOTO TeIa.

— Cdopmynupyiite 3akoH Kupxroda v cyieicTBUsI U3 Hero.

— Cdopmynupyiite 3akoH Jlambepra

3.2 Tembl HHAUBHUYa/TbHbBIX 3a/JaHUI

— Yto oO1iero ¥ B 4eM pa3ivduuie BLIDAKEHUU [JIsi pacripefiesieHusi TeMriepaTyphbl B TJIOCKOM
CTeHKe TPU Ha/IMUUM TeIIOBbI/Ie/IeHHUs [Jisi CAMMETPUUHBIX YCJIOBUM OXJIaXK/IEeHUS U TIJIaCTUHBI C OHOU
TeT/JIOU30/IMPOBaHHOM MMOBEPXHOCThIO?

— YKauTe Auana3oH uuces PelHO/b/CA, COOTBETCTBYIOUIUX JIAMUHAPDHOMY U TypOyJeHTHOMY
pe’KuMaM TeueHUsl )KUIKOCTH B TpyOe.

— Kak Mensiercs mipodusb CKOPOCTH THUAPOAWHAMUYECKA CTAaOWIM3MPOBAH- HOTO TEUeHHS
JKAJTKOCTH B C/Tyuyae pa3/IMUHbIX TeMIepaTyp KUAKOCTU U CTEHKU?

— YKa)KuTe OCHOBHbIe 3Tarbl IIPU BbIBO/Ie BhIPAKEHUSI /1/1s1 pe3y/IbTUPYIOILero NMoToKa U3myyeHust
B CHCTeMe [IByX IJIOCKOTapa/ijie/ibHbIX TeJl MeTOJJOM MHOTOKPATHBIX OTPa’KeHUM.

3.3 Dk3aMeHaLIOHHbIEe BOIIPOCHI

— 1 Kakum MeTozioM: (heHOMEHO/IOTMYeCKMM WM CTaTUCTUYECKWM — OMMCHIBAOTCS MPOLIeCCHI
TeMJIONPOBOAHOCTH? 2 B uem ormvume Mexzy (eHOMEeHOJIOTHYeCKUM U CTaTUCTUYEeCKUM MeTO[aMU
OIMCaHMs TeIVIOBbIX NpoueccoB? 3 YTo Ha3bIBaIOT TeMIlepaTypHbIM I10/1eM, IPaJjueHTOM TeMIleparypbl? 4
[aviTe oripeziesieHHe U30TepMHUYECKOM TMOBEPXHOCTU M U30TepMbl. 5 [laiiTe ompefeneHre U Ha30BUTE
eJUHULIbI M3MepeHMus C/IeAyIoINUX (U3NYeCKUX BeMYMH: TeIJIOBOM IOTOK, IUIOTHOCTH TeIJIOBOTO
NOTOKa, K03 duiueHT TerionpoBogHocTU. 6 Chopmynupyiite 3akoHbl Pypre 1 HbtoToHa — PrxmaHa. 7
[TepeuricivTe [uana3oH 3HaYeHUM Ko3(QulMeHTa TeryIoNpoOBOJHOCTH MeTasjloB, HeMeTaslloB,
Xugkocteld U ras3oB. 8 Ilepeuncnure foryieHusi, HeoOXoguMble i BbIBoZA AvddepeHLInaTbHOTO
yPaBHEeHUs TeIUIONPOBOAHOCTU. 9 Kakoil 3aKOH IIONOKeH B OCHOBY BbIBOZA AU(QepeHLHaabHOIo
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ypaBHeHUsI TeruionpoBogHocTU? 10 [laliTe ompezeneHye W 3alUIIATe €AWHUI[BI U3MePeHUs O0BeMHOM
MOILHOCTU BHYTPEHHHX HMCTOYHUKOB Terl1a, K03((ULIMeHTOB TeMIepaTypOIrpOBOAHOCTH U TEIJIOOTauu.
11 3anmmure avddepeHLansHOe ypaBHEHHe TeTUIONpoBOAHOCTH. 12 TloscHuTte, ouemMy HeoOX0AMMO
JONoMHATh AuddepeHLManbHble ypaBHeHUs KpaeBbIMM ycaoBUsMU. 13 IlepeuncinTe cocTtaB KpaeBbIX
yciioBult (ycnoBuid ofHO3HauHOCTH). 14 UTO ompeziesisitoT reomeTpyuyeckre U ¢usnueckue ycioBusi? 15
UTo 337lal0T U B KaKOM C/lyyae OTCYTCTBYIOT HauajbHble yciaoBUs? 16 [lepeuncivte BUZbI TPaHUYHBIX
ycioBuid. YUTO OHM BbIp@XalOT C TOUKM 3peHHsl MaremMaThueckod (M3MKW M TIpU pelleHud 3ajad
TeryIonpoBofHOCTH? 17 3anuinure guddepeHIaIbHOe ypaBHEeHUe TelJIONPOBOAHOCTU 6e3 BHYTPeHHUX
VICTOUHUKOB Ter/1a AJisl LIUJIMHPUUYECKON CTeHKHU U ero pelileHue. 18 3anuimre pacueTHble (pOpMysbl U
eIMHULbI W3MepeHUs CaefyrommMX (U3WYeCKUX BEJWYMH: JIMHEeNHas IJIOTHOCTh TeIIOBOTO MOTOKa,
JIMHeUHble TepMHUYeCKHe CONPOTUB/IEHUS TeIUIOOTAauM, Teruionepefiayd W TeIvIONpPOBOLHOCTU
MHOTOC/IOMHOW ILWIWH/PUUYECKOW CTeHKH, JIMHeWHbIH Ko3GhdulMeHT Teruionepeaaun. 19 3amummTe
BBIDa)KEHHE M CXeMaTH4eCcKy n300pasuTe pacripefiesieHe TeMIlepaTyphl B OZHOPOAHOW U MHOTOC/IOMHON
LWIWHJPUUeCKUX CTeHKaXxX IpM 3aJaHHbIX TeMIlepaTypax noBepxHocTeil. 20 3anuiunTte BbIpakKeHUe [/Ist
JIMHEVHOM TJIOTHOCTU TEIUIOBOTO MOTOKA B CJlyyae MHOTOC/JTOWHOW LJUIMHPUYECKON CTEHKH, COCTOSILeN
Y3 N OJHOPOAHBIX CJIOEB, TPHU 3aJaHHBIX TemIepaTypax ee IOBEpPXHOCTeH, a Takke B TMpolecce
Terionepefaun. 21 [laiiTe orpezeneHve U 3arudilnTe BbIpaKeHHe [IJIsi 9KBUBA/TeHTHOTO KO3(duiireHTa
TEeIJIONPOBOJHOCTH MHOTOC/IOWHOM LW/IMHAPUYECKOW CTeHKW. 22 3anuiluTe BbIpaKeHHe [Jid
orpefie/ieHUs] TeMIlepaTrypbl B IUIOCKOCTH CONPUKOCHOBEHHSI TPOM3BOJIBHBIX CJIO€B MHOTIOC/IOWHOM
LWIWHJPUUeCKOU cTeHKU. 23 [laliTe ompeziesieHUe W 3alMILIMTE pacueTHY (OpMy/y /sl BBIYMCIEHUS
KPDUTHYECKOrO JAuameTpa wusonaiuu. 24 TlosicHuTe, B KakOM Cjyuyae TeIJIOBOM TIIOTOK 4epe3
LWIMH/IDUUECKYI0 CTeHKy OyZeT Bo3pacTaTh TIpU HalOKeHWM u30/sauud. 25 B Kakux ciyuasix
yBe/IMUeHUe TeIUIOBOrO T[I0TOKA IIPU Ha/JIOKeHWW WU30/SIUA  UTpaeT II0JIOKUTE/IbHYI0 poJib? 26
Cdopmynupyiite 3akoH HbtoToHa — PuxmaHa. 27 3anuiuuTe onpezeneHue Ko3ghuiMeHTa Terao0Tjaun.
28 Ilepeuncivre BHUABI KOHBEKLIMM M JalTe uX orpefeneHde. 29 KakvM mnpoLeccom sB/seTcs
TeII00Taua — MPOCTbIM WU CIOKHBIM — W noueMy? 30 IlepeunciuTe Temiodusnueckde CBOWCTBa
Kuzkocteld. HasoBuTe mnopsi- [JOK BeJWYMHBI KO3(@UIIMEHTOB BSI3KOCTH [l BOZAbI M BO37yXa IpU
KOMHaTHOM Temmnepatype. 31 fBasieTcst 1 K03((PULIMEHT TeMIo0TAauu Teriopr3nuecKUM CBOMCTBOM U
rnoueMy? 32 3anuilvTe omnpeferieHUWe U eQUHULbI U3MepeHus AUHAMUYEeCKOW W KUHemaThueCKOn
Bs3KoCTH. 33 [lepeuncinTe peXXUMbl TeueHHs )XUAKocTel. Kakoe KpuTepranbHOe UMC/IO UX OMpefessieT?
34 Kak ¥ moueMy 3aBUCHT TeIUIOOTJadya OT PEXHWMOB TeueHUs1 XuUAKOCTU? 35 [laiiTe orpezesieHue
TUIpOAUHAMUUYECKOTO Y TeMIlepaTypHOrO MOrpaHuWYHbIX cjoeB. 36 [laiiTe ompezeseHue TeIOBOrO
W3/TyUeHHs, TIOSICHUTE ero MexaHu3M. UTo Ha3bIBalOT JIYUHUCTHIM TeriooOMeHoM? 37 Kakue BHU7IBI
v3/lyyeHUs: Bbl 3HaeTe? Kakue [/MHBI BOJMH MM COOTBeTCTBYHOT? 38 Kakoe u3nyuyeHue Ha3blBaeTCs
Ce/IeKTUBHBIM WM BBIOODOUHBIM? B KakoM ciydae u3iyueHWe uMeeT CIUIOMIHOW criekTp? 39 UTto
Ha3bIBalOT OObEMHBIM U TIOBEPXHOCTHBIM H3/yueHHeM? W3mydyeHue KaKuWX TpPYTI BeIleCTB HOCHUT
00BeMHBIN WM TTOBePXHOCTHBIN XapakTep? 40 M3/myueHre KakvX TPy BeIIeCTB UMeeT CIUIOLIHOW W/IH
CeJIeKTUBHBIN CrIeKTp U noyemy? 41 Kakoe n3myueHue Ha3blBalOT PaBHOBECHBIM M/IM HEPABHOBECHBIM? 42
Kakue Tesa Ha3biBarOT abcomoTHO uepHbIMHU? CepbiMu? 43 B KakoMm ciiydae TIOBEPXHOCTH Ha3bIBAeTCs
3epKasibHOWU? AbGcomoTHO Genoil? 44 Kakue cpezbl Ha3bIBalOT JuaTepMUUHbIMU? [laiiTe ompezeneHue
K03((ULMEeHTOB TOIVIOLeHUS], OTPa’KeHUS U MPOHULIAeMOCTH. 3allvIIUTe COOTHOLLIEHNe MeX/y HUMU. 45
Cdopmynupyiite 3akoHbl [1naHka, Penest — xuHca ¥ BuHa /11 paBHOBECHOTO M3/TydeHusi abCOOTHO
yepHoro Tesa. 46 Chopmynupyiite 3akoH CredaHa — bonbiimana. 47 Copmynupyiite 3akoH Kupxroda u
ciieficTBus u3 Hero. 48 ChopmynupyiiTe 3akoH Jlambepra.

3.4 TeMbI KOHTPO/IbHBIX PadoT

— CdopmynupoBats 3akoHbl Pypbe 1 HbtoToHa — PrixmaHa.

— Cxemarnyecku u3o0pas3ure pacrpe/iesieHre TeMIepaTyphbl B OAHOPOAHOU TIJIOCKOW CTeHKe /ISt
MOCTOSTHHOTO ~ KO3()$ULMeHTa TeIUIONPOBOJHOCTU M JIMHEWHO 3aBUCSILEr0 OT  TemIepaTypbl
K03(duLeHTa TerIonpoBOJHOCTH.

— Oxapakrepu3yiTe rupoJuHaMUUYeCKre PeXXUMbI TeUueHUs! )KUAKOCTU B TpyDe U UX B/IMsSIHUE Ha
TeII00TJauy.

— Cdopmynupyiite 3akonbl I1nanka, Penes — [kuHca v BuHa Jjisi paBHOBECHOTO W3/TyueHUst
abCo/MI0THO YepHOro Tesa.

— Cdopmynupytiite 3akoH Credana — bonbiimaHa.
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Cdopmynupytite 3akoH Kupxroda v ciecTBUsS U3 HeTo.
Cdopmynupyiite 3akoH JlambGepra.

3.5 TemsI 1a6opaTopHbBIX padoT
TernonpoBoAHOCTb MIOCKOW CTeHKU TIPY Ha/IMUMK BHYTPEHHUX WCTOUHUKOB Terla.
CBoboiHast KOHBEKILIYSI OKOJIO TOPHU30HTATbHBIX TTIOBEPXHOCTE.
TermooOMeH W3MydeHHEM MeXIy TBepAbIMH TejlaMd, PpasfieJieHHbIMH  TIPO3PayHON
(AvaTepMu4HOI) Cpesoi
— TeruiomaccooTiaua B IByXKOMITOHEHTHBIX Cpefax
— TepmoauHaMryeckue pacyeThl TEIJIOBBIX pe-XKUMOB. [IprMepbl MpakTUUeCKUX 3ajau

4 MeToanuecKue Marepuasabl
Insi obecrieuenust mpoiiecca oOyueHUst W pellieHus 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOoIie
Marepuasbl:
— MeTOouYeCKHe MaTepuasbl, OMNpejesioliye TpOLeypbl OLIeHMBAaHUsS 3HaHWW, YMeHHH,
HaBbIKOB U (W/IM) OMbITa [esTeJbHOCTH, XapaKTepU3YyIL[UX 3Tarbl (POpP-MUPOBAaHMSI KOMIIETEHLUH,
corsiacHo 11. 12 paboueii TporpaMmel.

4.1. OcHoBHas UuTeparypa
1. 1 Kpymos I'A, bynrakosa P.W, Kpymiosa E.C. Tennorexnuka. M3garensctBo «Jlanb». ISBN
978-5-98672-055-5, 2012 1, 208 c. OnekrtpoHHoe wu3faHue: http://e.lanbook.com/books/element.php?
pll_cid=25&pl1_id=3900 [DOnektponHbiii  pecypc]. -  http://e.lanbook.com/books/element.php?
pl1_cid=25&pl1_id=3900
2. TpodumoBa T.U. Kypc obujeit ¢dusuku, YuebHoe mocobue pssi By3oB, 18-e uzg, M —
Axkagemusi, 2010 -557(3)c. (Hamuure B 6ubmoteke TYCYP - 18 3k3.)

4.2. lonoHMTe/IbHAA IMTeparypa
1. TeeppmoTenbHast 3/1€KTPOHHMKA: YueOHOe rmocobue it By30B / B.A. I'ypToB.- 2-e u3f., AOIm. —
M.: Te6xHocdepa, 2005. 406 c. . (Hamuuue B 6ubmoreke TYCYP - 89 3Kk3.)

4.3. YueO0HO-MeToJuUeCKoe Mocodue U MporpaMMHoe odecreueHne

1. Temnodusuka: Metoauueckue ykaszanus 1o CPC (camocTosiTelbHOM U WHAWBUYaTbHOU
paboTe) CTy[eHTOB, 00yJalOIIUXCs TI0 HarpaB/jieHuio nmoArotoBku OakanaBpa 20.03.01 «TexHocdepHas
6e3omacHocTb» / AmkapbsH A. C. - 2015. 15 c. [DOnektponHHbI pecypc] - Pexum pgocryma:
http://edu.tusur.ru/publications/5259, cBoGOAHBIH.

2. Tennodwusmka: MeToguueckue yKa3aHWs TI0 JabopaTopHbIM paboTam AJisi CTYAEHTOB,
o0yyarolxcs 1o Harpas/ieHuIo 1orotoBku 6akanaspa 280700.62 «TexHocdepHasi 6e3omacHOCTE» (36
yacoB) / AnkapbsH A. C. - 2015. 45 c. [OnekTpoHHbli pecypc] - Pexum fgoctyma:
http://edu.tusur.ru/publications/5507, cBoOOAHBIT.

3. Tennodwusuka: Metoguueckue ykasaHUsl 10 MpaKTUUeCKUM 3aHATUAM / AmkapbsH A. C. -
2011. 15 c. [DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1936, cBo60AHBIH.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPABOYHbIE M TOMCKOBBIE CHCTeMbI
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3900
http://edu.tusur.ru/publications/5259
http://edu.tusur.ru/publications/5507
http://edu.tusur.ru/publications/1936
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