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 2014 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 CamocTosiTesibHast paboTa 92 92 yacoB
6 Bcero (6e3 3k3ameHa) 180 180 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

OK3aMeH: 7 ceMeCTp

Tomck 2016
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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
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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.5.1) oTHOocuTCS
K 06710Ky 1 (BapuaTvBHasi 4acTh).

[IpefmiecTByOUMH ~ AUCLIMIZIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble 3HAHUS,  SIBJISIIOTCS
Clefyrolye AUCLAIIMHBL: VIHTerpanbHble yCTPOWCTBA PaIn03/IeKTPOHUKY, Mareprarnbl 1 KOMIIOHEHTBI
3JIEKTPOHHBIX CpeficTB, TerioMaccooOMeH B Pa/[M03/1eKTPOHHBIX CpeJcTBax 1.

[TocnepyrolMy JUCLIATIIMHAMU SIBJISIFOTCA: .

3. TpeGoBaHus K pe3y/ibTaTaM 0CBOEHMs AMCLIUIUIUHBI

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

— OIIK-1 crocoOHOCTBIO TIPeCTaB/IATh a/|eKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHWHN HAyUYHYIO
KapTMHY MHUpa Ha OCHOBe 3HaHHS OCHOBHBIX I0JIOKEHHM, 3aKOHOB U METO/I0B eCTeCTBEHHbIX HayK U
MaTeMaTUKU;

B pesysbraTe M3yueHUs: JUCLIAIUIMHEBI CTY[EHT JOJKEH:

— 3HaTh OCHOBHBIE 3aKOHBI TEPMOJWHAMUKH, BU/BI TEIJIOOMaccooOMeHa, (GU3UKO-TeXHUYeCKHe
TIpoLieCchl ¥ TTapaMeTphbl, XapaKTepu3ytollye TeryiooOMeH B TBED/bBIX, )KUAKHUX U ra3000pa3HbIX Teslax.

— yMmeThb pa3pabarbiBaTh TEXHOJOTHUHU U PaJjM03/eKTPOHHbIE CPEe/ICTBA Pa3/IMUYHON CJIOKHOCTH C
yuéTOM TIPOLIECCOB  TerjioMaccooOMeHa TIOf, PYKOBOJCTBOM  CIEIMA/MCTOB 0Oojiee  BBICOKOU
KBa/TM(UKALIUU.

— BJ3jleThb B/a/leTb HaBblKAMM TepPMOJVMHAMUYECKUX pacyeToB TeIUIOBOIO peXuma IpU
NIPOEKTUPOBAHUU Pa/IM03/1eKTPOHHBIX YCTPOMCTB.

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBsgeT 6.0 3aueTHbIX eQUHMIIBI W TIpe[CTaB/eHa B
Tabmuue 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JUCIUTIMHEI

Bupl yue6HOM AesSTe/TbHOCTH Bcero uacos CemecTpsbl

7 cemecCTp
AynuTopHbIe 3aHATHS (BCETo) 88 88
Jlekuym 36 36
[IpakTyeckue 3aHATUSA 36 36
JlabopaTtopHble 3aHATHS 16 16
CamocrosiTenbHasi pabota (Bcero) 92 92
OdopmiieHre 0TYETOB 10 J1TabOpaTOpHBIM paboTam 32 32
[TpopaboTKa JIeKIIMOHHOTO MaTepuasia 20 20
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[ToaroToBKa K mpakTUUeCKUM 3aHSITHSIM, CEMAHapam 40 40
Bcero (6e3 sk3ameHa) 180 180
ITogroroBka u cflaya sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 216 216
3aueTtHble Eavnnibl TpygoeMKoCTH 6.0 6.0

5. Copepxanve AUCILUIIUHBI

5.1. Pa3genbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZbI 3aHATUN

s | 2| &
z 8 2
oo =% = )
s 2, = a = 3 5
= 2| E | 22| &%
Ne Ha3sBanus pa3zienoB AUCLUATIIAHBI %’ % = 5 o @ =
= £ 8| 5 gg| GEE
c | 5§ mEe g¢g
© O o
=¥ lr::cs CEU
= @)
1 | TennmomaccoobmeH. Bubr 8 8 4 20 40 OIIK-1
TerioMaccoobmMeHa.
TensonpoBogHOCTE.
2 | KoHBeKTHBHBIN TEI/IO0OMEH B 8 8 4 20 40 OIlK-1
ofgHodasHoi cpefe. TeryiooOmMeH npu
(ha30BBIX MpeBpallleHHsIX.
TennooOMeH H3TyueHHEM 6 6 4 20 36 OIIK-1
4 |Maccootaua. Ternio- 1 MaccooOMeH B 6 6 2 16 30 OIlK-1
JIBYyXKOMITOHEHTHBIX Cpe/iax.
5 |TepmoanHamuueckre pacueTbl 8 8 2 16 34 OIIK-1
TeTJIOBBIX PeXKU-MOB. [IprMepbl
MpakTAYeCKUX 3aa4y
Ntoro 36 36 16 92 180
5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINMH (TT0 JIEKLWSIM) TIpUBeieHo B Tabsuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTIIUH (TI0 JIEeKI[HsIM)
3 3 S
: 5
>
HaspaHus pasienion CopeprkaHuve pasfiesioB JUCLUTIIMHBI 10 = 2 %
NeKLUSIM s s 2
S8 g =
Al o 2
= o
7 ceMecTp

1 TenmomaccooOmeH. Buzbl
TeryioMaccoobmeHa.
TeruionpoBOAHOCTb.

CraroHapHasi TerionpoBOAHOCTb.
OCHOBHBI€ MO/I0KeHUSI TeT/IONPOBOIHO-
ctu. TenonpoBOJHOCTD MI0CKOM CTEHKU
6e3 BHYTPEHHUX MCTOUHMKOB Terl/Ia.
TernonpoBoAHOCTD TIOCKOW CTEHKHU TIPU

Ha/IMUNK BHYTPEHHUX NCTOYHUKOB TeIl/Id.

(o]

OIIK-1

CornacoBaHa Ha noprtane Ne

6528




TernonpoBoAHOCTb LIUIUHPUUECKOU
CTeHK1Oe3 BHYTPEHHUX UCTOUHUKOB
Teria. TerIonpoBOgHOCTh
LATMHAPUUECKOM CTeHKUNPU HaJTMUuU
BHYTPEHHHX UCTOYHUKOB TeIlIa.
NHuTeHcuduKalus Terionepeaaumn.
HecranmoHnapHas TerjionpoBOAHOCTb.
BeckoHeuHast TOHKas T1aCTHUHA.
BeckoHeuHbIl UAXHAP, 1Iap.
OripesiesieHrie KOJ1MueCTBa TeI/IOTHI TeJla
KOHEUHbIX pa3MepoB. PerynspHbii pexum
OXJIK/|€HUS TeJl.

HToro

2 KoHBeKTHBHBIH Ter000MeH B
opHoazHoi cpee. TeruioobmeH nipu
(ha30BbIX MpeBpalleHusIX.

MuddepeHimanbHbie ypaBHEHUsT KOHBEK-
THUBHOTO TeryiooOMeHa. [Tomobue u
MOZIe/TUPOBaHKUE MPOLIeCCOB KOHBEKTHB-
Hororeruioobmena. TersrooOmeH rpu
cB00O/I-HOM KOHBEKI[UH B OOJIBIIIOM
o0beMe OKOJI0 BePTHKA/IbHBIX
noBepxHocTeil. CBOOOHAst KOHBEKI[US
OKOJIO0 TOPH30HTAJTbHBIX TTIOBEPXHOCTEH.
CBo0OoziHasi KOHBEKI[USI B OTPaHUYEHHOM
npocTpaHcTBe. TeruiooTaua npu
BBIHYK/IEHHOM TIPOZI0JIbHOM OMBIBaHUU
TJIOCKOM TIOBepXHOCTH. Teriootaaya nmpu
BBI-HY>KJJEHHOM TTOTIEPEYHOM OMBIBAHUU
Tpy6 1 myukoB Tpy6.. Onrcanue
TIpOLIeCCa BLIHY)KIEHHOTO TeUeHUsT
JKUZIKOCTU B TpyOax.. OnucaHue
Triporiecca KOH/IeHCal[|H Tapa.
TernooTaua py KOH/IEHCAIN
Hero/JBM)KHOTO Mapa. TeriooTaua npu
KOH/IEHCAI[UH [TBU->KYII[Er0CsI Tapa.
OnucaHye Mporecca KUTeHUs! KUJKOCTH.

Htoro

OIIK-1

3 Terioo6MeH u3myyeHHeM

OCHOBHBIE TIOJIO’KeHUST TeTI000MeHa
H3TyueHreM. 3aKOHbI TerJIOBOTO
n3nyuenus TeryiooOMeH u3nydyeHueM
MeX/1y TBepAbIMU TelaMHu,
pas/iesieHHbIMU TTPO3PauHO
(mnarepmuuHoi) cpenoii. Tena c
TIJI0CKOTIapasiieTbHBIMUA TTIOBEPXHOCTSIMHU.
Teno ¢ 060/10YKO¥ ¥ TTPOU3BOJTEHO
pacriosiokeHHbIe Tesia. V3myueHue ra30B
Y 1apoB JIyunCThIN TETIO0OMEH MEXY
ra3om 1 000JI0UKOM.

HToro

OIIK-1

4 Maccootzaua. Teruio- u
MaccooOMeH B JIByXKOMITOHEHTHBIX
cpenax.

TernomaccooOMeH B [IByXKOMITOHEHTHBIX
cpenax. OCHOBHBIE TTOJIOKEHUS
TeryiomaccoobmeHa. Teryiomaccootzaua B
JIBYXKOMITOHEHTHBIX cpefax. TpoiiHas
aHajiorvs. AHaJorus repeHoca

OIIK-1
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VIMITYJ/IbCa, SHEPIMU U MacChl KOMIIOHEHTa
(TpoitHas aHanorus). TeryiomaccooTzava
TIpY UCTapeHNU! )XUJKOCTH B
raporasoByto cpefly. VicnapeHve BofpbI B
B03/1yX. CTalloOHapHOe UCIlapeHue
karui. TeryiomaccoobmeH npu
XMMHYeCKUX MpeBpaljeHusIX.

HToro

5 TepmogrHamuyeckye pacyeTbl
TeIJIOBBIX PeXXU-MOB. [Ipumepsl
TIPaKTUYeCKUX 3a/jau

TeronpoBoAHOCTh Yepe3 OHOCTOWHYIO
TUIOCKYIO CTeHKY. TerionpoBogHOCTb
yepe3 MHOTOC/IOWHYIO TVIOCKYHO CTEHKY.
TenyIonpoBOAHOCTE Uepe3 OFHOCIOHHYIO
LWJTMHPUYECKYIO CTEHKY.
TenonpoBoAHOCTE uepes
MHOTOC/IONHYIO LIWTWH/PUYE CKYFOCTEHKY.
TenIonpoBOAHOCTE Uepe3 OFHOCIOHHYIO
I1apOBYIO CTeHKY. TeriooTaaya nmpu
JTAMUHAPHOM JIBWKEHUH XKUJKOCTU B
Tpy6ax. TeriooTnaya npu TypOy/ieHTHOM
JBWKEHUU KUIKOCTH B TPyOax.
TerooTa4a MPY POZIOLHOM
00TekaHWU TIaCTUHBI. TeruiooTaaua npu
TIOTNIepeyHOM 00TeKaHWU OJJMHOYHOTO
Hpa. TeriooTzaua npy MonepeyHoM
OMBIBaHWU ITyuKoB Tpy0. Terootaaua
nipy cBOOOJHOM KoHBeKIMY TeriooTtaaua
1py CBOOOZIHOM KOHBEKIIUH B
OrpaHUYEeHHOM TPOCTPAHCTBeE.
TernyiooTaaua B )KUJKHAX MeTasiax.
Teruio0oTAa4a NIPU KUTIEHUH >KUIKOCTH.
TeniooTa4a NMpU KOHAEHCALIWY T1apa.
JIyuuCThIf TeTI000MEH MEXIY IBYMSI
riapasiie/IbHbIMH TJIaCTUHAMHU. JIyurCThIi
TEerI000MeH MeX/y TIOBEPXHOCTSIMH,
HaXO/AMMMUCSIOZHA BHYTPH JIPYTOM.
BnusiHue 5KpaHOB Ha JTyUHCThINA
TEeTI000MeH.

HNToro

8

OIIK-1

Wroro 3a cemecTp

36

5.3. Pa3gensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)
4 obecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Paszesnbl JUCLIMTUTMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00eCcreunBaromyMu (MpeabIyLIUMU) 1
obecrieurBaeMbIMU (TTOC/IEIYFOIIMMU ) JUCLIATIMHAMM TIPeICTaB-/IeHbl B Tab/uiie 5.3.

Tabnuiia 5.3 - Pa3gens! AUCLATIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pa3zesioB AAHHOM AWCLIUTIIUHBIL, [7151 KOTOPBIX
Heo0X0IMMO H3yueHHe 00eCTeunBaroLUX U

Ne Hanmenosanue JMCLUILIMH obecrevrBaeMbIX JUCIATIIIH
1 2 3 4 5
TIpe/jitieCTBYIOLIME AUCLIUIIIHHBI
1 | WHrerpanbHble yCTPOKCTBA + + + +
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PaZii03/1IeKTPOHUKH

2 |Marepuasbl ¥ KOMIIOHEHTBI 3/IeKTPOHHBIX
CpefCTB

3 | TennomaccoobMeH B paJji03/1eKTPOHHBIX
cpexacrBax 1

+ + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUM, (HOPMHUPYeMBbIX NPHU U3yYeHUH JUCHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLUH, (OpPMUPYeMbIX MPU W3yueHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
npe/icTaB/eHo B Tabnurle 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMHUPYeMBIX TP W3yUeHWH
VICLIUTUJTUHBI
Bunpl 3aHATHI
3}
xR
2 S 8
~ | = (e}
& 5 o
s = T (="
= ) <
il = o o g
5 S g % T ®dopMbI KOHTPOJIS
= =] 2 = 5
= v 7} 8" et
S = 5 e ®
N4 = © o
= o I3
X o Q
© O o
5 : :
~ S
OIIK-1 + + + + KonTtponbHas pabora,
Otuer 1o
VIH/IUBU/lya/IbHOMY
3ajjaHuto, Jk3ameH, OTyeT
o 1aboparopHoii paboTe,
Tect

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUU 00yueHHUs
He npegycmorpeno PYII

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT npuBezieHO B Tabsmie 7.1.
Tabmuiia 7. 1 — ConepskaHue 1abopaTopHbIX paboT

o L 5
B H
S = =
Z 25
5] 0 = o 2 e
Ha3saHus paszesnos CopeprkaHue 1abopaTopHbIX paboT 2 e &
= 2 5
2 o' O
= S
7 cemecCTp
1 TerunomaccoobmeH. Buzbt TenionpoBOAHOCTE TJIOCKOM CTEHKU MPHU 4 OIIK-1
TeruioMaccoobmeHa. Ha/IMYUU BHYTPEHHUX MCTOYHUKOB Teria.
TernorpoBOgHOCTE. Vtoro
2 KoHBeKTHBHBIH TeI000MeH B CB00O0o/THast KOHBEKIIUS OKOJIO 4 OIIK-1
opHodasHo cpefie. TeryiooOMeH MPU | TOPU30HTATBHBIX TTOBEPXHOCTEH.
(ha3oBbIX MpeBpalLieHUsIX. Vitoro
3 TeriooOMeH u3mydyeHEM TernooOMeH U3TyYeHHEM MeXay 4 OIIK-1
TBepJbIMU TellaMH, pa3zie/leHHbIMU
TpO3pavyHOM (J[aTepMUUHOMN) Ccpeoi
Ntoro 4

CornacosaHa Ha noprtane Ne 6528 7



4 Maccootnada. Teruio- u TennomaccooTgavua B 2 OIIK-1
MaccooOMeH B ZIByXKOMITOHEHTHBIX | IBYXKOMITOHEHTHBIX CpejiaX
CpEAAX. Nroro 2
5 TepMogrHaMUUeCKre pacueTbl TepMogvHamMuuecKue pacueThbl TEII0BbIX 2 OIIK-1
TeIIOBBIX PeXXU-MOB. [IprMepsbl pe-xuMoB. [Iprmepsl pakTUye CKUX
MpaKTUYeCKUX 3a/1a4y 3a/1a4
Ntoro 2
Nroro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
CojiepskaHue pakTHYeCcKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tab6sura 8. 1 — CopeprkaHue MpakKTUUECKUX paboT
T g =
2 3=
3 = 0
2 > 5
HasBanwst paszenos CogepykaHve MpaKTUUYeCKUX 3aHATHN § = £ é
=
S =
2 5 g
= S
7 cemecCTp
1 TenmomaccooOmeH. Buzpbl TernonpoBoAHOCTb Yepe3 OfHOC/IONHYIO 8 OIIK-1
TerjoMaccooOMeHa. IIJIOCKYIO CTeHKY. TeryionpoBoAHOCTh
TernionpoBogHOCTS. yepe3 MHOTOC/IONHYHO M/IOCKYH0 CTEHKY.
TernonpoBoAHOCTD Yepe3 OLHOC/IONHYIO
LIWIMH/PUYECKYIO CTEHKY.
TenonpoBoAHOCTL yepes
MHOTOCJ/IONHYIO LIW/TMH/IPUYECKYIO
CTeHKy. TeriornpoBoJHOCTb uepes
OJHOCJIOMHYIO IIapOBYIO CTEHKY.
Ntoro
2 KoHBeKTHBHBIH TeMI000MeH B OuddepeHiiranbHble ypaBHEeHHs OIIK-1
opHodaszHoM cpefie. TeryiooOMeH NpU | KOHBEKTUBHOTO TersioobmeHa. [Tomobue
(ha30BbIX TIpeBpalleHUsIX. Y MOJie/IMpOBaHye MpoLeCcCoB
KOHBEKTHBHOT'O Terioo0MeHa.
Nroro
3 Terioo6MeH u3myyeHHEM JIyuucThIi TeTI000MeH MeXy ABYMsI OIIK-1
rapas-Jie/lbHbIMU IJIaCTUHAMH.
JIyducThbIl TeTUIO0OMEH MEXIY
TOBEePXHOCTAMU, HaXOAALMMUCS OfHA
BHYTpU Apyroil. BiusiHue skpaHOB Ha
JIYUUCTBIN TEMI000MeH
Nroro 6
4 Maccootpaua. Terio- u JIyunCThIM Tero0bMeH MeXAy AByMsI 6 OIlK-1
MaccooOMeH B ZIByXKOMITOHEHTHBIX | [Tapa/i-Jie/IbHbIMU TUIaCTHHAMHU.
cpefax. JIyuncThIi TeroobMeH MeXIy
TIOBePXHOCTAMU, HaXOAALMMUCS OjHA
BHYTpPH /pyroui. Bnusinve sKpaHOB Ha
JIYYUCTBIN TeryioooMeH
Ntoro
5 TepmogrHamMyueCcKre pacyeTbl TepmorHamMHyeCKye pacyeThl TerIoBbIX OIIK-1
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TEeIJIOBbIX PeXKU-MOB. [Ipumepbl PE>KMMOB.
MpaKTAYeCKUX 3aa4u

HToro 8

Wtoro 3a cemecTp 36

9. CamocrosTesibHasA pabora
Buzpl camocTosiTeTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPyeMble KOMITeTEHIIUH TIPeCTaB/IeHbI B
Tabmmme 9.1.
Tabsmura 9.1 - Byl camocTosiTesTbHOM pab0ThI, TPYZI0EMKOCTb U ()OPMUPYEMble KOMITETEHIIUH

0 (<]
o 2 £
o QE) E’
Bu/ibl CaMOCTOATeILHOM g > o
Ha3sBaHus pa3zenoB ol o E @®opMbI KOHTPOJIS
paboTsI S = g
=S a =
o, e 2
= S}
7 ceMecTp
1 TermomaccooOMeH. IToaroroBka K 8 OIIK-1 Ortuert no
Buzbl MIPAKTUYECKUM 3aHSTHSIM, WH/IMBUZYaTbHOMY
TeruioMaccoobmeHa. ceMHHapaM 3aganuto, OTueT 1o
Ter1onpoBoOAHOCTE. TOPHOM T
EIIONpPOBOAHOC ITpopaboTKa JIeKIMOHHOTO 4 J%aGOPS opHoii pabore,
ecT, DK3aMeH
Marepuasa ’
OdopmiieHre 0TUETOB TI0 8
nabopaTtopHbIM paboTam
Ntoro 20
2 KOHBEKTUBHBIM [ToaroroBka K 8 |OIIK-1 OrtueT 1o 1abopaTopHOM
TerioobMeH B MPAKTHUYeCKUM 3aHATHSAM, pabore, Tect, Dk3ameH
ofHoda3HoM cpefie. ceMHHapaM
TernnooOMeH Tipu
p [TpopaboTKa /IeKLIMOHHOTO 4
BbIX TIPEB HUSX.
(baso peBpatle Marepuasa
OdopmiieHre 0TYETOB 10 8
nabopaTtopHbIM paboTam
Ntoro 20
3 TeryiooOMeH [ToaroTroBKa K 8 |OIIK-1 KoHTposbHas pabora,
H3/TyYeHHeM MIPAKTUYECKUM 3aHSTHSIM, OrtueT 1o 1abopaTopHOM
ceMHHapam pabore, Tect, Dk3ameH
ITpopaboTKa JIeKIMOHHOTO 4
MaTepuasa
OdopmiieHre 0TUETOB TI0 8
nabopaTtopHbIM paboTam
Ntoro 20
4 Maccootaaua. Teruio- 1 | IToaroroBka K 8 |OIIK-1 KoHTponbHas paboTa,
MaccooOMeH B MPAKTHUYe CKUM 3aHATHSAM, Otuet 10 1abopaTopHOi
JTBYXKOMITOHEHTHBIX ceMHHapaM pabore, Tect, Dx3ameH
cpezax.
PEA [TpopaboTKa JIeKLIMOHHOTO 4
Marepuasa
OdopmeHue O0TUETOB T10 4
naboparopHbIM paboTam
Ntoro 16
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5 TepMmogrHaMU4YeCcKre ITogroroeka K 8 OIlK-1 KoHTposbHas pabora,
pacueThl TETUIOBLIX PeXKU- |TIPAaKTAUYeCKUM 3aHATUSIM, Ortuert 10 y1labopaTopHO
MOB. [Iprmepsl ceMHHapam pabore, Tect, Dk3ameH
MpaKThue CKUX y
pa ECKUX 3a/d [TpopaboTKa JeKIIMOHHOTO 4

Marepuasa

OdopmiieHre 0TUETOB TI0 4

nabopaTtopHbIM paboTam

Ntoro 16
Wroro 3a cemecTp 92

[ToaroToBka K 3K3aMeHy 36 JK3aMeH
Nroro 128

10. KypcoBas padora
He npegycmorpeno PYII

11. PeriTMHrOBas cUCcTEeMa AJIA OLI€HKH YCII€eBdA€MOCTH CTYA€HTOB

11.1. ban/bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — basibHbIe OIIeHKU /1151 3/IEMEHTOB KOHTPOJIsI

. . MakcumanbHbIi
. MaxkcuManbHbIH MakcuManbHbIH
DieMeHThI yueOHOMH Oasu1 3a mepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6an 3a mepuof,
JesITeTIbHOCTU Mexay 2KT u Ha cemecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel] ceMecTpa
7 cemecCTp
KonTposnbHast pabora 10 5 10 25
Ortuer no 5 5 5 15
VHJVBUYalbHOMY
3a/laHH1I0
Otuer 110 /1Tab0OpaTOPHOM 5 5 5 15
pabore
Tect 5 5 5 15
Wtoro makcumym 3a 25 20 25 70
repuos
JK3aMeH 30
Hapacraroym utorom 25 45 70 100

11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asijIoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

bannbl Ha jaTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5

Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% OT MakCMMasbHOM cyMMBbI OasinoB Ha fgaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL|€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY TpeJcTaBeH B Tabmuiie
11.3.
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Tabsura 11. 3 — ITepecueT CyMMbI Oa//IoB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,

Ouenka (I'OC) YUWTBIBAaeT yCIMeLIHO CaHHbIN Oruenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb xopoi1i0)

4 (xopot11io) (3a4TeHO) 75 -84 C (xopot1i0)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YyAoB/1eTBOPUTENBHO) (3aUTEHO) 60- 64 E (HocpeAcTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (e Hioke 60 6anioB F (HeymoBneTBOpUTEJILHO)

3aUTEHO)

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

12.1. OcHoBHas /MTEparypa
1. 1 Kpymos I'A, bynrakosa P.W, Kpyriosa E.C. Ternnorexnuka. M3garensctBo «Jlanb». ISBN
978-5-98672-055-5, 2012 1, 208 c. DnexkTpoHHoe wu3zaHue: http://e.lanbook.com/books/element.php?
pll_cid=25&pl1_id=3900 [OnektpoHHbli pecypc]. -  http://e.lanbook.com/books/element.php?
pll_cid=25&pl1_id=3900
2. TpodumoBa T.U. Kypc obujeit ¢usuku, YuebHoe mocobue psi By3oB, 18-e m3zg, M —
Axagemus, 2010 -557(3)c. (Hanmuue B 6ubmoteke TYCYP - 18 3k3.)

12.2. lono/siHMTe/IbHAA JIMTeparypa
1. TBepmoTenbHasi 3/IeKTPOHUKA: YueOHOoe rocobue /st By30B / B.A. I'ypToB.- 2-e u3f., JOM. —
M.: Te6xnocdepa, 2005. 406 c. . (Hamune B 6ubmoreke TYCYP - 89 3k3.)

12.3. YueOHO-MeTOoANYECKOE TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme

1. Tennodusuka: Metoguueckre ykaszaHusi o CPC (camMocTosTe/NbHONM W WHAWBUAYATbHOM
paboTe) cTyAeHTOB, 00ydJarOIMXCsi TI0 HarpaB/ieHnto 1moArotoBky OakanaBpa 20.03.01 «TexHocdepnas
6e3omacHocTh» / AmkapbsH A. C. - 2015. 15 c. [DOnekrponHbii pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/publications/5259, cBoOGOAHBII.

2. Temnnodusuka: MeTonuyeckre yKa3aHWsi 1O JiabopaTOpHbIM paboTam [jisi CTY[EHTOB,
oOyuaronuxcs 10 Hampas/ieHuto moArotoBky bakanaspa 280700.62 «TexHochepHast 6e3omacHoCTE» (36
yacoB) / AnkapesiH A. C. - 2015. 45 c. [DOnekTtpoHHbIi pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/5507, cBoOOAHBIA.

3. Tennogusvka: MeToguueckue ykas3aHWs 0 MPaKTUUeCKUM 3aHATUSAM / AnkapbsH A. C. -
2011. 15 c. [DnekrponHbIii pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1936, cBoG0AHBIH.

12.4. Ba3bl JaHHBIX, HH()OPMALIMOHHO CTIPABOYHbIE 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 e .

13. Marepua/ibHO-TeXHMYECKOe ofecrneueHne JUCIHUITHHBI
I171s1 IpoBeieHust TabopaToOpHbIX PaboT HeOOXOUMO UMETh:
1 AHanutryeckue (pbluaXkHble) BEChI.
2 EMKoCTB /17151 KUKOCTH (EMKOCTB 2 IUTPA).
3 PexyriepaTtopHasi yCTaHOBKa.
4 MydenbHasi UM KaMepHast ledb C MUHHAMAaJ/IbHOW TeMTiepaTypou BHyTpU pabouero ka-Hama 600

5 Tepmorapa (XpoMeJib - a/itoMesieBast)

6 TTotentomeTtp (Tmax He MeHee 600° C). TTpubopsI A1 U3MepeHus 1aB/IeHHS
7 TIpubophI [ U3MepeHus TeMIiepaTyphbl
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8 Juarpammel P-S, T-S, I-S

9 llkadsl cymuabHbIE 3/1eKTPUYECKHe C TepPMOPEry/siTopoM, obecrieuuBalolie yCTOWUU-BYIO
TeMrnepatypy HarpeBa ot 105 g0 110°C, c oTBepCTUsIMU [/1s1 €CTeCTBEHHOW BEeHTU-/ISILIMA WM YCTAaHOBKOU
Juisi oOMeHa BO3/lyXa WM a30Ta.

10 [Ikadw! cymmabHbIe 15 TOACYIIUBAHUS TIPOO C /IeKTPUUeCKUM WK Ta30BbIM 000Trpe-BoM, C
perynupoBanuem TemmnepaTypbl oT 40 o (50+5)°C ecTecTBeHHON WM WCKYCCT-BEHHOM BeHTHJISILIMEH
WM ¢ 0OMEeHOM HarpeToro a3ora.

11 TepmomeTp pTyTHBIH A0 120°C C 1]eHOM [eneHus IKaabl 1°.

12 BrOKCHl CTeK/ISIHHbIE WM A/FOMHUHUEBbIE C KpBIIIKAaMHU JJIsi OMpe/ie/IeHUsl Biaard B j1abo-
paToOpHON WM aHaJUTU4YecKod mipobe. [InaMeTpbl OIOKC AO/KHBI OBITH TaKuMH, 4ToObl Ha 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.

13 TTpoTHBHU W3 HEOKUCJISIOITIErOCs MeTaslIa AJis TIO/ICYIITUBAHUS TIPOO0.

14  DKcUKaTopbl, HaNOJIHEHHbIE  CBEXXENPOCYLIEHHbIM  CHJWKareieM WIM  JIpyTUMH
BBICYILIMBAIOIUMU BeleCTBAMU.

15 Bechl ¢ OTPeITHOCTLIO B3BellMBaHUs He Oosiee 0,2 M.

16 Turmmn, mofoUKY A7 CKATAHUS U3 KBapla, ¢apdopa Wiy miaTtuHbl, TyonHoM ot 8 10 15 MM Ne
1, 2,310 'OCT 9147 u 'OCT 19908

17 Tepmoripeobpa3oBarens ajisi u3MepeHusi temneparypsl o 1000 °C mo I'OCT 3044 c wus-
MepUTEeTbHBIM yCTPOUCTBOM.

18 Tepmorapa f/151 u3mepenust Temreparypsl 10 1000°C.

19 Iumniel TUTeTbHBIE.

20 Twvrmv HU3KMe 5 U 6, TUIVIM BbICOKMeE 4, 5, yalliv BbIllapuTesbHble 2, 3, 4, 5

o I'OCT 9147,

21 [nuTKa 3/1eKTpruecKast Wi recyaHast OaHs1, Uiy KoiboHarpeBareib.

22 AcbecT TUCTOBOM TOMIUHOM 3 - 5 MM.

23 Becs1 o01miero HasHaueHHUs] C HauOO/IbIIMM TIpefesioM B3BemnBaHusi 200 T' ¥ MOTPEIIHO-CTHIO
B3BemmBaHus He Oosee 0,0002 r; ¢ HaubonbIIMM TipefesioM B3BelmmBaHusg 500 I' ¥ TIOTPeIIHOCTHIO
B3BellMBaHus He 6osee 0,01 1

24 AMMOHUM a30THOKUCBINA, 10 %-Hbll BOAHBIN PacTBOP.

25 Boga guctuwivpoBanHas 1o I'OCT 6709.

26 Tonyon no I'OCT 14710 v no I'OCT 5789.

27 CnupT U30NPONUJIOBBIN.

28 DKpaH TpexCTBOpYAThIi, OKpallleHHbIM C BHYTPEHHE CTOPOHBI YePHOM KPacCKOW, C CeK-LUsIMU
mrpuHOU (46 + 1) cm u BbicoToM (60 £ 5) CM WM IMUT BBICOTOM 55 - 65 CM U3 JTMCTOBOM KPOBETbHOU
CTa/i1, OKpallleHHbIM C BHYTPeHHeW CTOPOHBI UepHOM KPacKou

29 . CekyHzoMmep Jy1r000ro THIIA.

30 BapomeTp pTyTHBIM Wi GapomMeTp-aHepOu/ C MOTPeLTHOCTEI0 n3MepeHus He 6ostee 0,1 kI]a.

31 . Bymara ¢unsrpoBansHas maboparopHast o 'OCT 12026

32 . Ilunetka.

33 . llleTka MeTa/uiMyecKas.

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 TexHuuyeckuit no ['OCT 6318, wim kKanbLuyid
xnopucThii Texuuyeckuii o 'OCT 450, iy HaTp

36 M3onsiMoHHas MacTUHA M3 KBapIia TOMIIMHOW 6 MM WM aHajlOTMYHOe MpHUCIocobsie-Hue,
pasMep KOTOPOT0 M03BOJISIeT JIETKO BBOAUTD €ro B My(ebHYO Meyb.

37 JlomyckaeTcst UCIIO/Ib30BaTh KepaMUUyeCKHe IJIaCTUHBI U3 OTHEYIIOPHOI'O MaTepuasa TO/IUHON
He Oosiee 5 MM

14. ®oHp OLeHOUHBIX CPe/CTB
@DOH/| OL}eHOYHBIX CPe/iCTB IIpYBe/ieH B IPUIoKeHUH 1.
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15. MeTognueckue peKOMeH/Jaliy 110 OPraHUu3aliiy U3yYeHUs JUCLUILINHbI
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
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 2014 rozga

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

OK3aMeH: 7 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

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

MOJIeKY/ISIpHON (DU3UKU U
TepPMOJIMHAMUKU, aTOMHOM
(1)2€3719%1

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 (DU3KKU, npy 00bSICHEHUU WCC/1eIOBAaHUM
npUpoay KosiebaHuii u pe3y/bTaToB
BOJIH, OCHOBBI 5KCIIePUMEHTOB,

Bunpbl 3aHATHI

* [IlpakTnueckue

 IlpakTuueckue

* JlaboparopHble

3aHATUS; 3aHATUS; 3aHATUS;
* JlaboparopHbie * JlabGopartopHble » CamocrosiTenbHast
3aHATUS; 3aHATUS; pabora;
* Jlekuuuy; * Jlekumuu;
* CamocTrodTe/bHas * (CamocrosiTe/ibHast
pabora; pabora;
* [loaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;
Wcnons3yemblie * KonrtposnbHasi pabora; | * KoHTtposbHasi pabora; | * OTuer 1o
Cpe/iCTBa ¢ Oruer o  Oruer 1o naboparopHoii pabore;
OLleHMBaHUs naboparopHoii pabore; naboparopHoii pabore; * Otuer 110
* Ortuet 110 * Ortuer no UHVBUYATEHOMY
VH/JVBU/lyaJIbHOMY VH/JVBU/lyaJIbHOMY 3a/laHuUIo;
3a/laHNUIO; 3a/laHMUIO; * DK3aMmeH;
* DK3aMeH; * OK3aMeH; * DK3aMeH;
e TecT; * TecT;
e OK3aMe€H; * ODK3aMeH;
@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 4.
Tabnuiia 4 — IToka3aTe/ M M KpUTEPHM OIleHMBAHMsI KOMIIETEHI[MH Ha 3Tarnax
CocraB 3HaTb Ymetb Bnagets
OminuHo * ObGnagaer * OO6nazaet auaria- * Kontponupyet pabory,
(BBICOKMIA yPOBEHb) (hakTHUeCKUMU U 30HOM IPAKTUUECKUX IIPOBOJMT OLIEHKY,
TeopeThueCKUMHU yMeHuM, TpeOyeMbIX /Ijii | COBepILeHCTBYeT

3HAHUSIMH B TIpeZiesiax
M3yuaeMoit 06/1acTH C
TIOHMMaHWEM TPaHMUI]

TIPUMEHUMOCTH;

Pa3BUTHSI TBOP-YeCKUX
pelleHui,
abcTparvpoBaHust
ripobsiem;

JeicTBUSI paboThI;

Xoporiio (6a30BbIit
YPOBEHD)

* 3HaeT (haKThI,
TIPUHLIUIIBI, TIPOLECCHI,

* OO6sazaeT AMArIa30HOM
MPAaKTHUYECKUX YMEHMUH,

* Beper
OTBETCTBEHHOCTD 3a
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o011[1e MOHATHS B TpebyeMbIX [I/isl pellieHus | 3aBeplleHue 3a/au B
nipeziesiax U3y4yaeMou oripe/ie/IeHHbIX TIPOO/IEM | MCC/Ie[JOBaHUH,
obsacTu ; B 00/1aCTH MCC/IeIOBaHMsT; | TIPUCITOCA0/TMBAET CBOe
MOBe/IeHue K
00CTOATENIHLCTBAM B
pettieHu# ripobiem;

YnosnersoputenibH | ¢ O6azaer 6a30BLIMU * OO6namaet OCHOBHBIMH | * PaboTaeT npu npsMom
0 (TI0poroBeIi 0OIIMMU 3HAHUSIMU; YMeHUsIMH, TpeOye-MbIMU | HaOJIIOIeHNY;
YPOBEHb) JI71s1 BBITIO/THe-HUS

IMMPOCTBIX 3a/1a4,

3 TunoBbie KOHTPO/IbHBIE 33/JAHUSA
st peanmu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 00yYeHUs] UCIIOJb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3aflaHus WK WHble MaTepHasbl, HeoOXoAMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa
JesITeIbHOCTH, XapaKTepU3yHOIIMUX STarbl (OPMUPOBaHUSl KOMIIETEHLIMM B MpOLiecce OCBOEHHs
obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 TecToBble 3agaHusA

— CdopmynrpoBats 3akoHbl Dypbe 1 HetoToHa — PruxMaHa.

— Cxematnuecku n3obpa3uTte pacripesiesieHre TemriepaTypbl B OJHOPOAHOM TUIOCKOW CTeHKe /IJist
MOCTOSIHHOTO ~ Ko3((uijieHTa TeryIONpPOBOJHOCTA W JIMHEHHO 3aBUCALEro OT  TeMIlepaTyphl
K03 dulMeHTa TerJIONPOBOAHOCTH.

— OxapakrepusyiTe THpOJUHAMUYECKHE PEXXUMBI TeUEHUSs )KUAKOCTU B TpyDe U UX BIMSHUE Ha
TeII00TAauy.

— Cdopmynupytite 3akoH Credana — bonbiimaHa.

— Cdopmynupyiite 3akoHbl Ilnanka, Peness — [kuHca v BuHa Jjisi paBHOBECHOTO W3/TyueHUsi
abCoJI0THO UepHOTO Tea.

— Cdopmynupyiite 3akoH Kupxroda v cieicTBUsS U3 Hero.

— Cdopmynupyiite 3akoH JlambepTta

3.2 Tembl MHAUBHUYa/TbHBIX 3a/lAHUU

— Yto 0oO6I1I€TO U B UeM pa3/vuue BbIPKEHUH /IS pacripesiesieHuss TeMrepaTypbl B TJIOCKOM
CTeHKe TPU HaJMuWK TeIJIOBbIJe/IeHus] 1711 CUMMETPUYHBIX YC/IOBUM OXJIaXKJeHUs U TUIaCTHUHBI C OHOM
TeI/I0U30/IMPOBAaHHOU MOBEPXHOCTHIO?

— YKaxuTe Auaria3oH uuces PeliHOMb/CA, COOTBETCTBYIOIIMX JTAMUHADHOMY U TypOy/eHTHOMY
pPEe’KUMaM TeueHHsl )KUIKOCTU B TpyOe.

— Kak w™eHsieTcs mipodusib CKOPOCTH THUAPOAWUHAMHUYECKHA CTaOWIM3MPOBAaH- HOTO TeueHWs
JKUIKOCTH B C/lydae pas/IMyHbIX TemMIlepaTyp KUJKOCTU U CTEHKU?

— YKaKuTe OCHOBHBIE 3Tarlbl [PU BbIBOJE BbIPAXKeHUS [/151 pe3y/IbTUPYIOLLEro TOTOKA U3/TyYeHHs
B CHCTeMe [IByX IJIOCKOTapa/yle/IbHbIX TeJl MeTOJO0M MHOTOKPATHBIX OTPa’KeHUM.

3.3 JK3aMeHallMOHHBbIE BOIIPOCHI

— 1 Kakum metogioM: ¢heHOMEHO/IOTHYeCKUM WM CTaTUCTUUECKUM — OIMHUCHIBAIOTCS TIPOLeCChI
TEeIJIONPOBOAHOCTU? 2 B ueM orTivuve mexJy (eHOMEeHONOrMuecKUM W CTaTUCTUYEeCKUM MeTo/aMu
OTMCaHMsI TeTUIOBBIX TIpoLjeccoB? 3 UTO Ha3bIBAOT TeMIlepaTypHBIM M0JieM, TPaZiIMeHTOM TeMIiepaTyphi? 4
[atiTe orpeziesieHre U30TepMHUYECKOM TOBEPXHOCTU W W30TepMbl. 5 [laiiTe orpefiesieHe W Ha30BUTe
eIMHUL[BI M3MePeHUs C/IeAyIUX (U3NUeCKUX BeJWUYMH: TerUIOBOM TOTOK, TUIOTHOCTh TEIJIOBOTO
MOTOKa, Ko3(duLireHT TeryionpoBoaHocTH. 6 Copmynupyiite 3akoHbl Pypbe 1 HptoToHa — Puxmana. 7
[TepeuricnivTe [uana3oH 3HaueHUM Ko3(duiMeHTa TerngornpoBOJHOCTH MeTasioB, HeMeTaslloB,
Xugkoctelr U ras3oB. 8 IlepeunciiuTe AomylleHusi, HeoOXOAuMble AJisi BbIBoAA uddepeHINaIbLHOTo
ypaBHeHUsl TeIIONpoBOAHOCTH. 9 Kakoli 3akoH T0/ioKeH B OCHOBY BbIBOZia AuddepeHIraIbHOTO
ypaBHeHUsI TeruionpoBogHocTy? 10 [laliTe ompezeneHye W 3aluIIdTe eQWHUIBI M3MepeHUs 00BeMHOM
MOIIHOCTY BHYTPEHHHX MCTOYHUKOB Terla, K03((dUIIMeHTOB TeMIepaTypOIPOBOAHOCTH U TeIJIOOT/Jauu.
11 3anummre auddepeHianbHOe ypaBHeHHe TeTuIonpoBoAHOCTU. 12 TloscHuTe, mouemMy HeoOXoAUMO
JononHATh AuddepeHiaabHble ypaBHeHUs KpaeBbIMUM ycaoBusMU. 13 [lepeunciivTe cOCTaB KpaeBbIX
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yciioBult (ycnoBuid ofHO3HauHOCTH). 14 UTO ompeziesisitoT reomeTpyuyeckre U ¢usnueckue ycioBusi? 15
UTo 337lat0T U B KaKOM Cjlyyae OTCYTCTBYIOT HauajbHble ycaoBUs? 16 [lepeuncivre BUZbI TPaHUYHBIX
ycioBuid. YUTO OHM BbIp@XalOT C TOUKM 3peHHsl MaremMaThueckod (M3MKM M TIpU pelleHud 3ajad
TeruIonpoBofHOCTH? 17 3anuiure guddepeHIaabHOe ypaBHEHUe TeTIONPOBOAHOCTU 6e3 BHYTPeHHUX
VICTOUHUKOB Ter/1a JJisl LIUJIMHPUUYECKON CTeHKHU U ero pelileHue. 18 3anuimre pacueTHble (pOpMysbI U
eIMHULbI M3MepeHUs CaefyrommuX (U3NYeCKUX BeJWYMH: JIMHEeNHas IJIOTHOCTh TeIIOBOTO IMOTOKa,
JIMHeUHble TepMHYeCKHe CONpPOTUB/IEHUS TeIUIOOTAauM, Teruionepefayd W TeIvIONpPOBOLHOCTU
MHOTOC/IOMHOW ILWIWHPDUUYECKOW CTeHKH, JIMHeWHbId Ko3GhdulMeHT Teruionepeaaun. 19 3amummTe
BBIDa)KEHHE M CXeMaTH4eCcKd n300pasuTe pacripeesieHre TeMIlepaTyphl B OZHOPOAHOW U MHOTOC/IOMHON
LWIWHJPUUECKUX CTeHKaXxX IpM 3aJaHHbIX TeMIlepaTypax noBepxHocTeil. 20 3anuinTte BbIpakKeHUe [Ist
JIMHEVHOM TJIOTHOCTU TEIUIOBOTO MOTOKA B CJlyyae MHOTOC/JOWHOW LJUIMHPUYECKON CTeHKH, COCTOsILLeN
Y3 N OJHOPOAHBIX CJIOEB, TPU 3aJlaHHBIX TemIepaTypax ee IOBEPXHOCTeH, a Takke B TMpoLecce
Terioniepefaun. 21 [laiiTe orpezeneHve U 3aruvilinTe BbIpaKeHHe [IJIsi 9KBUBA/TeHTHOTO KO3(duiireHTa
TEeIJIONIPOBOJHOCTH MHOTOC/IOWHOM LW/IWHAPUYECKOW CTeHKWA. 22 3anuiluTe BbIpaXKeHHe [Jid
orpefie/ieHUs] TeMIlepaTypbl B IUIOCKOCTH CONPUKOCHOBEHHSI TPOM3BOJIBHBIX CJIO€B MHOTIOC/IOWHOM
LWIWHJPpUUeCKOU cTeHKU. 23 [laliTe ompeziesieHUe W 3alUILMTE pacueTHY (OpMy/y [/s1 BbIYMCIEHUS
KPUTHYECKOrO JAuameTpa wusonaiuu. 24 TlosicHuTe, B KakOM Cjyuyae TeIJIOBOM TMOTOK 4epe3
LWIMH/DUUECKYI0 CTeHKy OyZeT Bo3pacTaTh TIpU HalOKeHWM u30/sauud. 25 B Kakux ciyuasix
yBe/IMUeHWe TeIUIOBOrO TII0TOKA IIPU Ha/JIOKEHWW WU30/SIUA  UrpaeT IIOJIOKUTE/bHYI0 poJib? 26
Cdopmynupyiite 3akoH HbtoToHa — PuxmaHa. 27 3anuiuuTe onpezeneHue Ko3ghuiueHTa Terao0Tjaun.
28 Ilepeuncivre BUABI KOHBEKLIMM M JalTe uX orpefesneHde. 29 KakvM mnOpoLeccom sB/seTcs
TeI00Taua — MPOCTbIM WU CIOKHBIM — W noueMy? 30 IlepeurciuTe Temiodusnueckre CBOWCTBa
>kuaKocteli. HaszoBuTe mopsi- AOK BeMUUMHBI KO3((UIIMEHTOB BS3KOCTH [/ BOAbI U BO3/AyXa MpH
KOMHaTHOM Temmnepatype. 31 fBasieTcst 1 K03((PULIMEHT TeMI00TAauU TerioprU3nueCcKUM CBOMCTBOM U
roueMy? 32 3anuilvTe oOmpefesieHHWe U eQUHULbI U3MepeHus] AUHAMUYEeCKOW W KUHemaThueCKOn
Bs3KoCTH. 33 [lepeunicivTe peXXUMbl TeueHHs )XUAKocTel. Kakoe KpuTepranbHOe UMC/IO UX OMpefessieT?
34 Kak ¥ moueMy 3aBUCHT TeIUIOOTJadya OT PEXHWMOB TeueHUs1 >XuUAKOCTU? 35 [laiiTe orpezesieHue
TUIpOAVUHAMUUYECKOTO Y TeMIlepaTypHOrO MOrpaHuYHbIX cjoeB. 36 [laiiTe ompezesneHue TeI0BOrO
W3/TyUeHHs], TIOSICHUTE ero MexaHu3M. UTo Ha3bIBalOT JIYUHCTHIM TeruiooOMeHoM? 37 Kakue BB
v3/lyyeHUs1 Bbl 3HaeTe? Kakue [/MHBI BOJMH WM COOTBeTCTBYHOT? 38 Kakoe u3nyuyeHue Ha3blBaeTCs
Ce/IeKTUBHBIM WM BBIOODOUHBIM? B KakoM ciydae u3/iyueHWe uMeeT CIUIOMIHOW criekTp? 39 UTto
Ha3bIBalOT OObEMHBIM U TIOBEPXHOCTHBIM H3/MyueHHeM? W3mydyeHue KaKuWX TpPYTIl BeIleCTB HOCHUT
00BeMHBIN WM TTOBePXHOCTHBIN XapakTep? 40 M3/myueHre KakvX TPYTI BeIIeCTB UMeeT CIUIOLIHOW W/IH
CeJIeKTUBHBIN CrIeKTp U noyemy? 41 Kakoe n3yueHue Ha3blBalOT PaBHOBECHBIM M/IM HEPABHOBECHBIM? 42
Kakue Tesa Ha3biBarOT abcomoTHO uepHbIMHU? CepbiMu? 43 B KakoMm ciiydae TIOBEPXHOCTh Ha3bIBAeTCs
3epKasibHOW? 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 abCOFOTHO
yepHoro Tesa. 46 Chopmynupyiite 3akoH CredaHa — bonbiimana. 47 Copmynupyiite 3akoH Kupxroda u
cniefictBuUs u3 Hero. 48 ChopmynupyiiTe 3akoH Jlambepra.

3.4 TeMbI KOHTPO/ILHBIX PadoT

— CdopmynupoBats 3akoHbl Pypbe 1 HbtoToHa — PrixmaHa.

— Cxematnyecku u3o0pas3ure pacrpe/esieHre TeMIepaTypbl 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 UepHOro Tesa.

— Cdopmynupytiite 3akoH Credana — bonbiimaHa.

— Cdopmynupyiite 3akoH Kupxroda v cyieicTBUsI U3 Hero.

— Cdopmymupyiite 3akoH Jlambepra.
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3.5 TembI 1a00paTopHBIX padoT
— TenonpoBOJHOCTH TJIOCKOM CTEHKH TPYU Ha/IMUMHK BHYTPEHHUX UCTOUHHKOB TeTlIa.
— CBoboHast KOHBEKIMsI OKOJIO FOPH30HTa/IbHBIX TOBEPXHOCTEH.
— TennoobmeH wu3nyueHWeM MeXAy TBepAbIMH TelaMH, pa3feleHHbIMA I1PO3pauHOi
(ZvaTepMUYHOMN) Cpeon
— Tennomaccoot/aua B IByXKOMITOHEHTHBIX CpeJjax
— TepmoguHaMuuecKue pacueThl TeTVIOBLIX pe-KMMOB. [IprMepsl MpakTHUeCcKrX 3aziau

4 MeToauyeckHe MaTepHasbl
Ins obecrieuenust mpoiiecca oOyueHUs W pellleHus 3a7au 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIIe
MarepHuaIbl:
— MeTOoAWYeCKHe Marepuasibl, ONpeJesIoe TPOLeAypbl OLIEHWBAHUS 3HAaHWN, YMEHWH,
HaBBIKOB U (WIM) ONbITa [eATeSbHOCTH, XapaKTepu3yHOIMX 3Tamnbl (Op-MUPOBaHHS KOMITETEHLHH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas UuTeparypa
1. 1 Kpymos I'A, bynrakosa P.W, Kpymiosa E.C. Ternorexnuka. M3garensctso «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 [Onektponnbiii pecypc]. -  http://e.lanbook.com/books/element.php?
pl1_cid=25&pl1_id=3900
2. TpodumoBa T.U. Kypc obujeit ¢usuku, YuebHoe mocobue pysi By3oB, 18-e u3zg, M —
Axkagemusi, 2010 -557(3)c. (Hammure B 6ubmoTeke TYCYP - 18 3k3.)

4.2. lonoHMTe/IbHAA IUTepaTypa
1. TeepaoTenbHasi 37MeKTPOHMKA: YueOHOe mocobue s By3oB / B.A. I'ypToB.- 2-e u3p., fom. —
M.: Te6xHocdepa, 2005. 406 c. . (Hanuuue B 6ubmoreke TYCYP - 89 3k3.)

4.3. YueOHO-MeTouUeCKoe Mocodue U MporpaMMHoe odecreueHne

1. Temnodusuka: Metoauueckue ykaszanus 1o CPC (camocTosiTelbHOM W WHAWBUYaTbHOU
pabote) cTygeHTOB, 00ydJaroluxcs Mo HaripaejeHWI0 ToArotoBku OakanaBpa 20.03.01 «TexHocdepHast
6e3omacHocTb» / AmkapbsH A. C. - 2015. 15 c. [DOnektponHHbii pecypc] - Pexum pgoctyma:
http://edu.tusur.ru/publications/5259, cBoOOAHBIT.

2. Tennodwusmka: MeTomuueckue yKazaHWs TIO JjabopaTopHbIM paboTaMm AJisi CTYAEHTOB,
00yyarolMXxcs 1o HarpaB/ieHHIo 1moArotoBku OakanaBpa 280700.62 «TexHocdepHasi 6e3omacHOCTE» (36
yacoB) / AmnkapesiH A. C. - 2015. 45 c¢. [OnekrpoHHbii pecypc] - Pexum pgocrtyna:
http://edu.tusur.ru/publications/5507, cBoOOAHBIT.

3. Tennodwusuka: MeTtopgnueckue ykasaHUsl 10 TpaKTUUeCKUM 3aHATUSAM / AmkapbsH A. C. -
2011. 15 c. [DnekTpoHHbIH pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1936, cBobogHBIT.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE 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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