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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 50  oT « 26 » 5 2017 1

JIUCT COTTTACOBAHUN
PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeJIbHOTO cTaHaapTa Boicuiero oopazoBanus (PI'OC BO) no HampaBiIeHUIO MOATOTOBKU (CHEIMAIbHO-
ctr) 11.03.03 KoHCTpynpoBaHHe U TEXHOJIOTHS JEKTPOHHBIX CPEACTB, YTBEpKAeHHOTO 12 HOs6ps 2015

rojia, pacCMOTpeHa M YTBEpiK/IeHA Ha 3acellaHhu Kadeapbl «  » 20 roma, mpOTOKOMI
Ne

PazpaboTuuk:

noueHt kap. POTOM A. C. AtikapbsH

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouas mporpamma corsiacoBana ¢ (pakynbTeToM, NpoUIupyIOIeil 1 BeITycKaromen kadeapamu
HaITPaBJICHUS TOJIrOTOBKH (CHIEIUATBHOCTH).

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

POTOM B. U. Tyes
DKCIepr:

npodeccop kad. POTOM I'. B. CMupHOB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3Y4YCHUE MHXKEHEPHBIX BOMPOCOB B OOJACTH TEIJIOMACCOOOMEHA B PaJMO3JICKTPOHHBIX Cpel-
CTBax, METOJIMKH pacyeTa TEIJIOBBIX PEKUMOB, OBJIA/ICHUE HABBIKAMHU SKCIIEPUMEHTAJIbHBIX UCCIE/I0Ba-
HUU TIPOIIECCOB TETUIONEPEIAYH B OMPEICIICHUS OCHOBHBIX TEPMOIMHAMUYECKUX XapaKTEPUCTHK.

1.2. 3amaum AMCHUIIIMHBI

—  O03HAKOMHUTH CTYJCHTOB C METOJUKOW TEIUIOBBIX PACUYETOB M NMPOCKTHPOBAHHUEM PATUOIIICK-
TPOHHBIX YCTPOMCTB € 33JaHHBIMU TEPMOJTUHAMUICCKUMU XaPAKTCPUCTHKAMU

—  03HAKOMHTH CTYJCHTOB C OCHOBHBIMH TOJIOKCHHSIMH M CIIOCOOaMHM TEIJIOMacCOOOMEHa HE00 -
XOIIMMBIE TPH pa3pabOTKe TEXHOJIOTUYECKOTO PEerjiaMeHTa COOPKH, MOHTa)Ka U SKCIUTyaTalluyl PaJno3JIeK -
TPOHHOTO O0OPYIOBaHUs, B COOTBETCTBUU C TPEOOBAHUSMU B YaCTH YPPEKTUBHOCTH, KAYeCTBA U HAJCK-
HOCTH

—  HAYYHUTh MOJCIUPOBATH OOBEKTHI M TIPOIECCHI, HCIIONIBb3Ys CTAaHIAPTHBIC MTAKETHI aBTOMATH3H -
POBaHHOTO MMPOCKTUPOBAHUS U UCCIICIOBAHUS

2. Mecto mucuunimebl B ctpykrype OIIOII
Huctununa «TemmooOMen B paanolniekTpoHHbIX cpenctBax» (b1.B.JIB.4.1) otHocuTcs k 610Ky
1 (BapuaTuBHAs 4acTh).
[TpenmecTByOUMMH JUCLUILUIMHAMY, (POPMHUPYIOIIMMH HayallbHbIE 3HAHMS, SBJISIOTCS CIEAYIO-
e AUCUMIUIMHBL: WHTerpanbHble YCTPONCTBA PaJMO3IeKTPOHUKH, Marepuanbl U KOMIOHEHTBI JIEK-
TPOHHBIX CPEJCTB.
[Tocnenyromumy TUCUUIUIMHAMU ABISAIOTCSA: OCHOBBI KOHCTPYMPOBAHUS JIEKTPOHHBIX CPEICTB.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— TIK-1 crmocoOGHOCTHIO MOJIETHPOBATH OOBEKTHI U MPOIECCHI, UCTIOIb3Ys CTaHIaPTHBIC TTAKEThI
ABTOMATH3UPOBAHHOTO MIPOSKTHPOBAHUS M UCCIICIOBAHHS;

B pesynbpTare u3ydeHus: TUCHMIIMHBI CTYACHT JOJDKEH:

— 3HATh QU3NYECKHE OCHOBHI MEXaHHUKH, MOJICKYJSIPHOW (PH3HUKH, PUPOTY KOJICOAHUH U BOJH,
OCHOBBI MOJIEKYJISIpPHOW (PU3UKH U TEPMOJIMHAMHUKHU, aTOMHOW (PU3UKH; OCHOBHBIE 3aKOHBI TEPMOMHAMU -
K{, BUJIBI TEIUIOOMAcCOOOMEHa, (PH3MKO-TEXHUIECKHE MPOIECCHl M MapaMeTpPhl, XapaKTepU3YIOIIHe Tl -
J000MEH B TBEPBIX, )KUAKUX U Ta3000pa3HbIX Telax; CocoObl MOAEIMPOBATh OOBEKTHI U MPOLIECCHI, UC-
MOJTb3Ys CTAaHAAPTHBIC MTAKEThl aBTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS U HCCIICIOBAHUS

—  YMeThb HUCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS NPU OOBSICHEHUH PE3yJIbTAaTOB 3KCIIEPUMEHTOB,
NPUMEHSTh 3HAaHUS B 0071acTH (PU3MKH U1 OCBOEHHs 001IenpodecCnoHanbHbIX AUCHUIUIMH U PELICHUS
npodeccHOHANBHBIX 3aJad; pa3padarbiBaTh TEXHOJIOTUHW M PAJAMOAIEKTPOHHBIE CPEACTBA PA3IUYHOU
CJIOKHOCTHU C Y4€TOM IPOLIECCOB TEIIOMACCOOOMEHA 0] PYKOBOJICTBOM CIIEIIUAIUCTOB O0Jiee BHICOKON
KBaJIM(UKALIUN; MOAETUPOBaTh OOBEKTHI U MPOIECCHI, UCIOJB3YsI CTaHAApPTHBIE MAaKeThl aBTOMATU3HPO-
BAaHHOT'O MPOEKTUPOBAHUS U HCCIIEJOBAHUS

— BJaJeThb HaBbIKaMH (PU3MYECKUX HCCIIEIOBaHMI; HaBBIKAMH TEPMOJUHAMHYECKUX PacuyeToB
TEIUIOBOTO PEXHMMA MPU MPOSKTUPOBAHUN PATUONIEKTPOHHBIX YCTPOMCTB; CIOCOOHOCTHIO MOJIEIMPOBATh
O0O0BEKTHI U MPOILECCHI, UCTIOIb3Ys CTAaHAAPTHBIE MAKEThl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS U UCCIIe-
JTIOBaHUS

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTopHble 3aHATUSA (BCETO) 84 84
Jlexuu 34 34
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[IpakTuyeckue 3aHATUS 34 34
JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 96 96
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 32 32
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 20 20
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 44 44
Bcero (6e3 3x3amena) 180 180
[ToaroroBka u ciava 3K3aMeHa 36 36
OO0mmas Tpy10eMKOCTh 4 216 216
3auetHbie Equnuib 6.0 6.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

= | & | E
= 5 ¥
® 8 s
= ‘2 . = Y =
. 3 S 5 | 8% 2 £
) 2 = g = 5 2
= s = 4 ! 20
HasBaHus pa3aenoB TUCIUTUTHHEI = % = 5 o 2 &5
a z 2 5 | 83 2
g & 5 A8 6 2
= S <}
EE G
@)
6 cemecTp
1 TemmomaccooOmeH. Buasl Teruiomacco- 8 8 4 20 40 [IK-1
oOmeHna. TermionpoBOHOCTb.
2 KOHBEKTUBHBII TEIIIO0OMEH B OJTHO- 8 8 4 20 40 |IIK-1
(haznoii cpene. Termooomen npu (azo-
BBIX NIPEBPAIICHUSX.
3 TermmooOMeH u3TydyeHHEM 6 6 4 20 36 | IIK-1
4 Maccootmava. Tero- 1 MaccooOMeH B 6 6 2 16 30 | IIK-1
JIByXKOMIIOHEHTHBIX Cpefax.
5 TepmonuHamMUyeCcKre pacyeThl TEIIO- 6 6 2 20 34 | IIK-1
BBIX PeKUMOB. [IpuMepbl MpakTHYeCKux
3a1a4
Hroro 3a cemectp 34 34 16 96 180
Hroro 34 34 16 96 180
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)

HasBanus paszgennos

Copeprkanue pa3aesioB TUCHUTLTAHBI IO
JICKIUSIM

TpynoeMKocCTsb,

q

dopMupyembie

KOMIICTCHIIUU

6 cemecTp

1 TemmomaccooOMeH. Buabl
TeIIoMaccooOMeHa.
TennonpoBOHOCTb.

CranmonapHas TeIIONpPOBOAHOCTb.
OcCHOBHbBIE TIOJIOKEHUS TETIIOMPOBOIHO-
cTu. TenIonpoBOIHOCTh MIIOCKOW CTEHKH
0e3 BHYTPEHHUX UCTOYHUKOB Terwia. Temn-
JIOMPOBOTHOCTH TIJIOCKOM CTEHKH MPH Ha-
JIUYUU BHYTPEHHUX MUCTOUYHUKOB TEILIA.
TernnonpoBOAHOCTh LIMJIMHAPUYECKON
CTCHKHOE3 BHYTPEHHUX UCTOYHUKOB TETI-
Ja. TennonpoBOJHOCTh HMJIMHAPUYECKON
CTEHKUIPU HAJTMYUU BHYTPEHHUX UCTOU-
HUKOB Teruia. MHTeHcuuKamms Temio-
nepeaaun. Hecranuonaphas Temionpo-
BOAHOCTE. beckoHeuHast TOHKAS IUIACTH-
Ha. beckoneunslit nunuHap, wap. Onpe-
JIeJICHUE KOJIMYECTBA TEIUIOTHI Telia KO-
HEYHBIX pa3MepoB. PeryispHsiii pexxum
OXJIAXKJICHUS TEl.

oo

Hroro

IK-1

2 KOHBEKTHUBHBIN TEILIOOOMEH B
oxHodaszHol cpene. TermmooOMeH mpu
(ha30BBIX IPEBPAIICHHSIX.

JuddepeHnmanbHbie ypaBHCHHS KOHBEK-
TUBHOTO TeriooOmena. [logodue u mone-
JUPOBAHUE MPOLIECCOB KOHBEKTUB-HOTO-
terioooMeHa. TerurooOMeH mpu cBOOOI-
HOW KOHBEKIIUH B OOJIBIIOM 00BEME OKO-
JI0 BEPTUKAIBHBIX MOBEpXHOCTEH. CBO-
00/THAsT KOHBEKITHSI OKOJIO TOPH30HTAIIb-
HBIX IoBepxHOcTel. CBOOOIHAs KOHBEK-
IIUS] B OTPAaHMYCHHOM MTPOCTPAHCTRBE.
TermooTa4a npu BEIHYKICHHOM IIPO-
JIOJIBHOM OMBIBaHUH TIOCKOM MOBEPXHO-
ctu. TermmooT/aa4ya mpu BeI-HYXJICHHOM
MOTIEPEYHOM OMBIBAaHHHU TPYO ¥ ITyYKOB
TpyO.. Onucanue mpoiiecca BEIHYKICH-
HOTO TCYCHUS )KHUKOCTHU B TpyOax.. Omu-
caHMe Tpoliecca KoHAeHcaun napa. Ten-
JI00TJa4ya MPU KOHACHCAIIUH HETOIBIIK-
HOTO Tapa. TerooTaaya mpy KOH/IeHCa-
UM IBU-KyIIerocs napa. Onucanue
nporecca KUIEHUs KUIKOCTH.

Htoro

IK-1

3 TermmooOMeH u3TydYeHUEM

OcHOBHBIE MOJOXKEHUS TEII00OMEHA U3-
JydeHHeM. 3aKOHbBI TEIJIOBOTO U3ITYYEHUS
TernnooOMeH n3mydyeHueM MexITy

IK-1

CornacoeaHa Ha noptane N2 20783




TBEPIABIMH TEJIaMHU, Pa3eICHHBIMU IIPO-
3payHoi (auarepMuyHoii) cpenoi. Tena ¢
IJIOCKOTIAPAJUIEIbHBIMU TOBEPXHOCTSAMH.
Teno ¢ 0007104KOH 1 IPOU3BOIBHO pacIio-
JI0’KEHHBbIE Tena. M3mydyenue ra3os 1 na-
poB JIyducThIii TETIIOOOMEH MEXKTy Ta-
30M M 000JIOUKOIA.

HUroro

4 Maccootmaya. Temno- u
MacCOOOMEH B IBYXKOMITOHEHTHBIX
cpenax.

TeriomaccooOMeH B IByXKOMITOHEHTHBIX
cpenax. OCHOBHBIE MONOKEHUS TEILIO-
MaccooOMmeHa. Termomaccootaaqa B
JIBYXKOMIIOHEHTHBIX cpefax. TpolHas
aHaJIOTHA. AHAJIOTHsI IEPEHOCA UMITYJIb-
ca, SHEpPruu U Macchl KOMIIOHEHTA (Tpoii-
Has aHasorus). TeromaccooTnaya npu
WCIIAPEHUH KHUJIKOCTH B ITapOra3oByIO
cpeny. Mcnapenue Boasl B Bo3ayx. Cra-
IMOHAPHOE UCIIapEHME KAy, Tero-
MaccooOMeH MPU XUMUYECKHX MpeBpa-
HICHUSIX.

Hroro

IK-1

5 TepmoaHaMUYECKHUE pacUEThI
TEIJIOBBIX pekUMOB. [IpuMepsr
NPaKTHYECKUX 3ajau

TermnonpoBOAHOCTH Yepe3 OAHOCIONHYIO
IUIOCKYIO CTEHKY. TenIonpoBOJHOCTD Ye-
€3 MHOTOCJIOMHYIO TUIOCKYIO CTEHKY.
TermnonpoBOgHOCT Yepe3 OJTHOCIONHYIO
HAJIUHAPUYECKYIO CTEHKY. TernonpoBo-
HOCTb 4€pe3 MHOTOCIOMHYIO LIWJIMHIPHU-
YECKYIOCTEHKY. TemIonpoBOgHOCTb Yepes
OJIHOCJIOMHYIO IIapOBYIO CTEHKY. Terio-
OTJ1a4a MpH JIJAMHUHAPHOM JABUKEHUH KH/]I-
KocTH B TpyOax. Ternootnada npu TypOy-
JICHTHOM JIBH>KEHUH JKUIKOCTU B TpyOax.
Ternnootnaya npy NpoaoIbHOM 00TEKa-
HUU IJIACTUHBL. TermiooTaya npu no-
MEPEeYHOM OOTEKaHUU OJJHHOYHOTO IIH-
nuHapa. TermnooTnaya npu nonepevyHom
OMBIBaHMHM Iy4KOB TpyO. Ternoornaua
IpHu CBOOOJHON KOHBEKIMH TernooTaaya
IIpY CBOOOJHON KOHBEKIIMM B OTPaHUYEH-
HOM MpocTpaHcTBe. Temnooraaya B Ku-
KHMX MeTainax. Ternooraaua npu Kure-
HUHU KUIKOCTH. TernooTna4ya npu KoH-
JeHCalluy napa. JIyducToiit TerooomMeH
MEXIy IBYMs apaJlIeIbHbIMU IJIACTHU-
HaMmu. JIyuucTbiil TEMII000MEH MEX Ay 1O-
BEPXHOCTIMU, HAXOIALIUMHUCSAOAHA BHY-
TpU ApYroi. BiausiHue S5KpaHOB Ha JIy4u-
CTBIH TETITIOOOMEH.

HUroro

IIK-1

Hroro 3a cemectp

34
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecnieynBaeMbIMH (IMOCTEAYIOIIMMH) TUCHUILTHHAMHA
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEXKIUCIUILUTHHAPHBIC CBSI3U

Ne pa3nenoB naHHOM TUCLIMIUINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLINX U
o0ecreunBaeMbIX JUCHUILIINH

1 2 3 4 5

[IpenmecTByronme qUCUUILIHHBI

HanmenoBanune JUCHUITIINH

1 MHTerpanbHble yCTPOHCTBA PaguO3JIEKTPO-
HUKHU

+ - -

2 MaTCpI/IaJII)I 1 KOMITIOHCHTBI 3JICKTPOHHBIX
CpCaCTB

+ + + +

[Tocnenyromue TUCIUITITUHBL

1 OCHOBBI KOHCTPYUPOBAHHUS HIIEKTPOHHBIX
CpeACTB

+

5.4. CooTBeTCcTBHE KOMIIETEHI M, (POPMHPYEMBIX IPH U3YYEeHHUH JMCIHUILIMHbI, 1 BU10B 3aHATHI
CooTtBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
MpeJcTaBiIeHo B Tabmwmie 5.4
Tabmuua 5.4 — CooTBETCTBHE KOMIIETEHIINI U BUJOB 3aHATUH, (HOPMUPYEMBIX MPU U3YUYEHUHU TUCIUILIH -
HBI

Bunwl 3ansatui

@DopMbl KOHTPOJIS

Kommerenmmu
Jlexknun

+ | IlpakTuyeckue 3aHATUS
+ | JlaGopatopHbie pabOThI
+ | CamocrosrenpHas padoTta

IK-1 + KonTpomasnas padora, OT-
YCT IO UHANBUAYAJIbHOMY
3aJlaHnio, Jk3aMeH, OTdeT
o naboparopHoii pabote,

Tect

6. UHTepakTHBHBIC MeTOAbI U (GOPMBI OPraHU3aALNH 00yUYeHUs
He npenycmorpeno PYII

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbmune 7.1.
Tabmuna 7. 1 — HamMmeHoBaH#e 1a0OpaTOPHBIX padoT

HaszBanus pasnenon HaumenoBanue nabopaTtopHbIX padboT

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUU

6 cemecTp
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1 TemmomaccooOMeH. Bunbl TermnonpoBOAHOCTH MJIOCKOM CTEHKHU MPHU 4 TIK-1
TermIoMaccooOMeHa. HaJUYUU BHYTPEHHUX UCTOYHUKOB TEIUIA.
TermonpoBOIHOCTE.
POBOA Htoro
2 KoHBEKTHBHBIN TEIIOOOMEH B CB00O0HAsT KOHBEKIIUSI OKOJIO TOpH- [IK-1
onHo(daszHol cpene. TermmooOMeH Mpu | 30HTATBHBIX TTOBEPXHOCTEH.
BEIX IIPEB HUSAX.
¢bazo pEeBpaIICHUSIX Vitoro
3 TenyooOMeH U3NTyd4eHUEM Tennoo0MeH U3ydyeHueM MEXTY IK-1
TBEPJBIMH TEJIAMH, Pa3ICIICHHBIMH ITPO-
3padyHoM (qUaTepMHUYHON) cpeoi
Htoro
4 Maccootnaua. Temio- u TeriomaccooTaaua B IByXKOMIIOHEHT- TIK-1
MaccoOOMEH B IByXKOMITOHEHTHBIX HBIX cpefax
X.
cpeaa Htoro
5 TepMoaMHAMUYECKHE PACUETHI TepMoMHaMHUUYECKUE PACUETHI TEIIOBBIX 2 IK-1
TEIJIOBBIX PeXUMOB. [IpuMepsr pe-xumMoB. [IpuMepbl IpakTHYECKUX 3a-
MPaKTUYECKUX 3a/1a4 au
Htoro
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHne npakTHUeCKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmmie 8.1.
Tabmuua 8. 1 — HanmeHoBaHUE MPaKTUYECKUX 3aHATHI (CEMUHAPOB)
vy L =
= g4 =
s | 5%
HanmeHnoBanue npakTH4eCKUX 3aHATHI = > 0
HazBanus pa3zzuenos zF =
(cemunHapoB) 2 g 2
X S
& o 2
= (S
6 cemecTp
1 TemmmomaccooOMen. Buaer TennonpoBOgHOCTE Yepe3 OJTHOCIONHYIO 8 TIK-1
TEIUIOMacCcoOOMeEHa. IJIOCKYIO CTEHKY. TernnonpoBoAHOCTh Ye-
TennonpoBOHOCTb. P€3 MHOTOCJIOWHYIO TUIOCKYIO CTEHKY.
TermnonpoBOAHOCTh Uepe3 OAHOCIONHYIO
IATUHAPUYECKYIO CTEHKY. TeronpoBo/I-
HOCTb Y€pe3 MHOTOCIOMHYIO LIMJIUHIPHU-
YECKYIO0 CTEHKY. TerionpoBOIHOCTh Ue-
€3 OHOCIONHYIO IAPOBYIO CTEHKY.
Htoro 8
2 KoHBEKTUBHBIN TEIII000MEH B JuddepennnanbHbie ypaBHEHHS KOHBEK- 8 IK-1
onHodaszHou cpene. TermmooOMeH nmpu | THBHOTO TeruiooomeHa. [logooue u mose-
(ha30BBIX IPEBPAIICHUSIX. JUPOBAHUE MPOIECCOB KOHBEKTUBHOTO
TEIUI000MeEHa.
Hroro 8
3 TerooOMeH U3Iy4eHueM JIyducTbIil TETI00OMEH MEXTY ABYMSI 6 IIK-1

napa-JeJbHbIMU IUIacTuHaMu. JIyun-
CTBII TEIUIOOOMEH MEX/y TOBEPXHOCTS-
MU, HAXOASIIMMUCS OJJHA BHYTPH JIPYTOil.
Bnusinue 3kpaHOB Ha JIyUYUCTHIH TEI1000-
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MEH
Hroro
4 Maccootnaua. Temno- u JIyquCThIH TETII000MEH MEXTY IBYMSI TIK-1
MacCOOOMEH B IBYXKOMITOHEHTHBIX napai-JeJbHbIMH TUIacTuHaMHu. Jlydau-
cpenax. CTBI{ TETNIOOOMEH MEXKY MOBEPXHOCTS-
MU, HaXOSIIIIUMHUCS OJTHA BHYTPH JIPYTOM.
Brnusinue 3kpaHoOB Ha TyYUCTBINA TETI000-
MEH
Hroro 6
5 TepmoaHaMUYECKHUE pacUEThI TepMmoauHaMUYECKUE PacUyeThl TEIIOBBIX 6 IIK-1
TEIJIOBBIX pekUMOB. [IpuMepsr PEXKUMOB.
IPaKTUYECKUX 3a/1a4 Hroro 6
Hroro 3a cemectp 34

9. CamocrosiTesqibHasi padora
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITMH TPEICTaBIECHbI B

tabmure 9.1.
Tabmua 9.1 - Buasl caMoCcTOSTENHHOM PaOd0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH
3 =
3 > 5
) O =
Bunel camocTosTeIsHON & )
HasBanus paznenos z = ®opMbI KOHTPOJIS
paboThI 2 g 2
X g8 =
al o g
= S
6 cemecTp
1 TermtomaccooOMeH. [ToaroroBka k mpakTuue- 8 TIK-1 OTyer Mo MHANBUTYAIIb-
Buer CKHM 3aHSATHSAM, CEMHUHA- HOMY 3ajanuio, OT4eT 1Mo
TerioMaccooOMeHa. pam naboparopHoii paboTe,
TenmonpoBOHOCTD. TecT, Dx3amen
CILTOHPOBOHOC [IpopaboTka TeKIHOHHOTO 4 ect, Jk3ame
Marepuaia
OdopmiteHre 0TYETOB TIO 8
JabopaToOpHBIM paboTam
Hroro 20
2 KOHBEKTUBHBIN [ToaroroBka k mpakTuue- 8 IK-1 Otyet mo 1aboparopHOU
TETI000MeH B CKHM 3aHSTUSAM, CEMHHa- pabote, Tect, Dx3amMeH
onHodazHOU cpejie. pam
TenmoobMeH nipu
enoobmeH np [TpopaboTka JIEKITMOHHOTO 4
BBIX ITPEB HUSX.
(baso peBpate MaTepuana
OdopmieHre OTYETOB T10 8
J1abopaTOpHBIM paboTam
Hroro 20
3 TerooOmeH IToaroroBka K mpaxkTuye- g |IIK-1 KonTposnbhas pabota, OT-
M3ITyYCHUEM CKHM 3aHSATHSAM, CEMHUHA- 4eT 1o JabopaTopHOi pa-
pam oote, Tect, DKx3aMeH
[IpopaboTka TeKIHOHHOTO 4
Marepuaia
OdopmiieHre 0TIETOB TIO 8
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JabopaTOpHBIM paboTam

Hroro 20
4 Maccootaaya. Terno- u | [loaroroBka k mpaxkTuye- 8 IIK-1 KontponsHas pabora, Ot-
MaccooOMEH B CKHUM 3aHSATHSIM, CEMHHA- 4eT 1o JabopaTopHOi pa-
JIByXKOMIIOHEHTHBIX pam 6ote, Tect, Dx3ameH

X.

cpena [IpopaboTka JIeKIIHOHHOTO 4

MaTepuana

OdopmiteHre 0TIETOB TIO 4

JabopaToOpHBIM paboTam

Hroro 16
5 TepmonuHamuyeckue [ToaroroBka k mpakTuue- 12 |TIK-1 Kontpomnsnas pabora, OT-
pacyeTsl TEIIOBBIX CKHM 3aHSATUSAM, CEMHHA- 4eT 1o 1abopaTopHOil pa-
pexumoB. [Tpumepst pam oore, Tect, Dx3ameH
TpakTHHCCKHIX 3a/ad [IpopaboTka TeKIHOHHOTO 4

Matepuaina

OdopmieHre 0TYETOB T10 4

J1abopaToOpHBIM paboTam

Hroro 20
Hroro 3a cemectp 96

IloaroroBka u caaya sK3a- 36 Ok3ameH

MEHa
Hroro 132

10. KypcoBas padora (IpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa isi OLEHKH YCIIeBA€MOCTH CTYICHTOB

11.1. banabHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ | Oami 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
KonTposasHas padota 10 5 10 25
OTyer no MHIUBUAYATb- 5 5 5 15
HOMY 3aIaHUIO0
Otuer no n1aboparopHoit 5 5 5 15
pabote
Tect 5 5 5 15
Wroro makcumymM 3a nepu- 25 20 25 70
on
DK3aMeH 30
Hapacraromum ntorom 25 45 70 100
11.2. Ilepecyer 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBeH B Tadymie 11.2.
10
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Tabmuma 11. 2 — Ilepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
11.3.

Tabmuma 11. 3 — [lepecueT cyMMbl 0JIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YyeOHO-MeTOAMYeCKOEe 1 MH(OPMALIMOHHOE 0OOecneyeHne TUCUMIIMHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Kpyrnos, I''A. Termmorexuuka. [Inexrponnsiii pecypc] / I'A. Kpyrnos, P.U. bynrakosa, E.C.
Kpyrnoa. — Omnekrpon. ngan. — CII6. : Jlams, 2012. — 208 c¢. — Pexum pgoctyna:
http://e.lanbook.com/book/3900 — 3arm. c JKpaHa. [DneKkTpoHHBII pecypc]. -
http://e.lanbook.com/book/3900
2. Tpodumona T.1. Kypc obueit ¢pusuku, YuebHoe nocobue ais By30B, 18-e uzn, M — Axane-
must, 2010 -557(3)c. (nanuuue B 6ubmotexke TYCYP - 18 9k3.)

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. TBepmorenbHas >JIeKTpOHUKA: YueOHOe mocobue aist By3oB / B.A. I'yptoB.- 2-e u3m., mom. —
M.: Te6bxnocdepa, 2005. 406 c. . (nannuue B 6udbmuorexke TYCVYP - 89 3k3.)

12.3 YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYEeCKHE TOCOOHS

1. Temnoduzuka: Meroguueckue ykazanus no CPC (camocTosTenbHOM U MHIMBUYaJIbHON pa-
00Te) CTYIeHTOB, 0OyJaroIKXcs [0 HalpaBIeHu o noarorosku 6akanaspa 20.03.01 «TexnocdepHnas 6e3-
omacHocTh» / Amkapesn A. C. - 2015. 15 c. [DnexrpoHHsiii pecypc] - Pexum nocryma:
http://edu.tusur.ru/publications/5259, nata obpamienus: 27.05.2017.

2. Temmodusuka: Mertongudyeckne yka3aHus 10 JIaDOpaTopHbIM paboTaMm IJis CTYIEHTOB, 00yJa-
IOLIMXCA [0 HAalpaBJIeHUIo noArotoBku 6akanaspa 280700.62 «Texnocdepnas 6e3onacHOCTb» (36 4acoB)
/  Amxappsa  A. C. - 2015. 45 «c. [OnexrponHeli pecypc] - Pexum nmocryna:
http://edu.tusur.ru/publications/5507, nata obpamienus: 27.05.2017.

3. Tennodusuka: Metoauueckue ykazaHHs 0 NpPaKTUYECKUM 3aHiATUsAM / AnkapesiH A. C. -
2011. 15 c. [DnextponHslii pecypc]| - Pexxum mocrtyma: http://edu.tusur.ru/publications/1936, mara 00-
pamenusi: 27.05.2017.
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12.3.2 YuyeOHO-MeTOOMYeCKHe TOCOOMS 1JIsI JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBBS

VY4aebHo-MeToquYecKre MaTepraibl sl CAMOCTOSTEIBHON U ayTUTOPHOI paboThl 00yJaroIuXCs
U3 YMClIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalnTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(pOpMALIUHL.

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- B reyaTHou (opme.

JI1s1 IMI ¢ HApYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. ba3bl 1aHHbIX, HHGOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEMbI H TpedyeMoe
NporpaMMHoe odecrneyeHue

http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3900

http://edu.tusur.ru/publications/5259

http://edu.tusur.ru/publications/5507

http://edu.tusur.ru/publications/1936

AW~

13. MaTepuajibHO-TEXHHYECKOE O0ecredeHue TN CHUIINHBI
13.1. O0uue TpeOOBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY 00eCie4eHH 0 TN CIIUTIINHbI

13.1.1. MaTrepuaibHO-TEXHMYECKOE O0ecrevyeHue 1AJisl JIEKIMOHHbIX 3aHATHH
st mpoBenieHns 3aHATHI JICKIIMOHHOTO THIIA, TPYIITOBBIX U WHANBUYyAJbHBIX KOHCYJbTAIUH, TE-
KYIIIETO KOHTPOJISL U MPOMEKYTOUHOM aTTECTAI[UU UCTIONIB3yeTCsl yueOHasi ayIuTOpus, C KOJTMYECTBOM TIO-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
HATJISIHbIE TOCOOUS B BUJIE MPE3CHTALIUI TI0 JICKIIMOHHBIM pas/iesiaM JUCIUILTHHBL.

13.1.2. MaTepuaJbHO-TEXHHYECKOE 0O0ecnedyeHne I NPAKTHYCCKUX 3aHATHI
I[J'ISI MPOBCACHHUA MPAKTUYCCKHUX 3aHATHI HCIOJIB3YCTCA yqe6Ha$[ ayauTopus, ¢ KOJIM4YCCTBOM I10-
CaJIOUHBIX MECT He MeHee 22-24, obopynaoBaHHas JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
HarisiaHbIC ocooust B BHUIC npe3eHTau1/H71 I10 JICKIMOHHBIM pas3jacjiaM AUCHHUILINHBI.

13.1.3. MaTepuajibHO-TeXHHYECKOe oOecrnedeHue 1Jis1 J1a00paTopHbIX padoT

1 MydenbHas niM KaMepHas 1edb ¢ MUHUMaJIbHOW TeMIepaTypoil BHyTpu pabouero ka-Hana 600
° C. 2 Tepmomnapa (xpomens - amomeneBasi) 3 [lorernmumomerp (Tmax ne menee 600° C). [Tpubopsl 11st u3-
mepenus aasnenus 4 [pubops! s u3mepenus temneparypsl 5 {uarpammser P-S, T-S, I-S 6 IlIkadsl cy-
HIWJIBHBIE JIEKTPUYECKHUE C TEPMOPETYISITOPOM, 00eCIeUnBalOIIe YCTONYH-BYIO TeMIIepaTypy Harpesa
ot 105 mo 110°C, ¢ oTBepCTHSMU IJIsI €CTECTBEHHON BEHTHU-JIALIMY WU YCTAHOBKOM /11 0OMEHa BO3yXa
i azota. 7 llkads! cymnabHbIe 11 MOACYIIUBAHUS P00 C 3JIEKTPUUECKUM UITU Ta30BBIM 000Tpe-BOM,
¢ perynmupoBanueM temrepatypsl oT 40 no (50+5)°C ecTecTBEHHOM WM MCKYCCT-BEHHOW BEHTHJISILIUEH
Wi ¢ oOMeHoM HarpeToro azora. 8 Tepmometp pryTHbIN 10 120°C ¢ nieHo# aenenus mkainbl 1°. 9 Brokcer
CTEKJISTHHBIC WJIH aTIOMUHUEBBIC C KPBIIIKAMU IS ONIPEISIICHUS BIIard B 1a00-paTOPHON WIIH aHATUTHYE -
cKoi mpoOe. J{lnameTprl OFOKC JOKHBI OBITH TAKUMH, YTOOBI HA 1 CM2 MOBEPXHOCTH MPUXOAMIOCH HE 00-
aee 0,15 r TorumBa A aHanmuTH4YecKod mpoOsl Maccoit okono 1 T wimm 0,30 r ansg 10 r naGoparopHoit
poObl KpynHOCThI0O MeHee 3 MM. 10 IIpoTMBHHM M3 HEOKHCISIFONIETOCS MeTajuia i TOJCYITHBAHUS
po6. 11 DKcUKaTophl, HATIOJTHEHHBIE CBEKEMPOCYIICHHBIM CHIIMKATEeNIeM I JIPYTUMHE BBICYIITHBAIOIIH -
MU BemecTBamMu. 12 Becsl ¢ morpemHocTsio B3BemmuBanus He 6osee 0,2 mr. 13 Turmu, JTog0uKu 11T CKHU -
ranus u3 kBapua, ¢hapdopa wiu maatussl, rmyouHoi ot 8 go 15 mm Ne 1, 2, 3 mo 'OCT 9147 u TOCT
19908 14 TepmomnpeobpazoBarens aist uzmepeHus: temmneparypsl 10 1000 °C o 'OCT 3044 ¢ u3-mepu-
TENbHBIM ycTpolicTBOM. 15 Tepmonapa s usmepenus temnepatypsl 10 1000°C. 16 Llunibl TUrenbHeIe.

13.1.4. MaTepuaJbHO-TEXHHYECKOE 0O0ecIedeHne I CAMOCTOATEIbHOH padoThl
s camocrosTenbHOU paboThl MCHOJNB3YyeTCs yueOHas ayauTopusi (KOMIBIOTEPHBIN Kjacc), pac-
nonoxkeHHast o aapecy 634050, r. Tomck, np. Jlenuna, 40, 2 stax, ayn. 233. CoctaB 00OpyaOBaHUS:
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yuebHast Mebenb; kommbiotepsl kiiacca He Hke [I9BM INTEL Celeron D336 2.8I'Tw. - 5 mT.; KOMIbIO-
tepsl nonkmoueHbl kK ceth MHTEPHET u o0ecrneunBaroT A0CTyn B AJIEKTPOHHYIO HHGOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIIHHBI VISl JIMI ¢ OTPAHHUYE€HHbIMU
BO3MO’KHOCTSIMH 3/10POBbSI

OcBoenne nucturuirHbl JuinamMu ¢ OB3 oCcyIecTBIseTCsl ¢ UCIONb30BAHUEM CPEJICTB O0ydeHUs
00I1Iero U CIeUaIbHOI0 Ha3HAYEHU .

[Tpu oOy4eHNH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIYCMOTPEHO MCIOIb30BAaHUE 3BYKOYCHIIH-
BAIOIICH ammapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JIPYTrUX TEXHUYCCKHUX CPEJICTB IpHUEMa/TIepeaadn
yae0HOI MHpOpMAIMH B TOCTYIMHBIX (opMax JUisi CTYICHTOB C HAPYIICHUSMHU CITyXa, MOOUIBHOU CHCTE-
MBI OOY4eHHMsI JUIsl CTYACHTOB C MHBATUAHOCTHIO, TIOPTATUBHOM MHAYKITMOHHOW CHUCTEMBbI. YUeOHas ay/iu-
TOpHSI, B KOTOPOU OOydYarOTCsl CTYACHTHI C HAPYIICHHEM CIyXa, 000pyIOBaHa KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Ipu oOyueHUU CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMHU [IPEIYCMOTPEHO UCIOIb30BAHUE B JICKIU-
OHHBIX M y4EOHBIX ayIUTOPHUSAX BO3MOXXHOCTH MPOCMOTPA YAaJECHHBIX OOBEKTOB (HAIpUMEp, TEKCTa Ha
JIOCKE WJIM CJIaiiJla Ha HKpaHe) MpU MOMOIIU BUICOYBEIUYUTENCH ISl yIaJIEeHHOTO ITPOCMOTpa.

[Ipyn oOydeHHH CTYJICHTOB ¢ HAPYIIEHUSIMH ONOPHO-IBUIaTeJIbLHOI0 ANNAPATa HCIOJBb3YIOTCS
aIbTEPHATUBHBIC YCTPONCTBA BBOJAA WH(GOPMAIMU U JAPYrUe TEXHUYECKUE CPEICTBA MpHeMa/mepenadn
yueOHOl mH(pOpPMAIMK B JTOCTYNHBIX (hOpMax IS CTYJACHTOB C HapyHIIEHUSMH OIMOPHO-IABUTATEIHLHOTO
amnmapara, MOOMIILHOW CUCTEMBI OOYUSHUS JIJIS JIFOJICH ¢ MHBAIHTHOCTHIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHbBIE TpeOoBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
‘DOHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJILHBIC 3aAaHWA, UCIIOJIB3YEMBIC 11 OLICHKU Cq)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTECTALUK 110 AUCIUIUIMHE MPUBEICH B MPUIIOKEHUH K paboueil mporpaMmme.

14.2 TpedoBanusi K (pOHIY OLEHOUYHBIX CPEACTB JJIsl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbA
JI71s1 CTY/IEHTOB C UHBATUHOCTBIO MPEAYCMOTPEHBI TOTIOJHUTEIBHBIE OIIEHOYHBIE CPENICTBA, TIepe-
YeHb KOTOPbIX yKa3aH B TaOJMIIE.

Taﬁ.lmua 14 — I[OHOJ'IHI/ITCIILHLIQ CpeacTBa ONCHUBAHMSA TJIA CTYICHTOB ¢ THBAJIUJIHOCTBIO

BI/I)II)I JOIIOJTHUTCJIBbHBIX OIICHOYHBIX CDOpMI)I KOHTPOJIA U OLICHKHU

Kareropuu cryneHros
CPEICTB pe3ynbTaToB 00y4eHHUs

TecTbl, MCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

C HapymeHusiMu
ciyxa

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C mapymenusamu | CobeceoBanue 1Mo BOpocam K 3a4ueTy, | [IperumyiiecTBeHHO yCTHas TpOBEpKa

3peHus OTIPOC TT0 TEPMHUHAM (MHIMBUAYATIBHO)
C HapymeHusiMu Pemrenne qucTaHIIMOHHBIX TECTOB,
OHOpHO- KOHTpOHBHBIG paGOTBI, IIMCBbMCHHBIC HpeI/IMYH_[eCTBeHHO JAUCTAaHIIMOHHBIMHA
JIBUTaTENLHOTO CaMOCTOSITeNIbHBIE PA0OTHI, BOIIPOCHI K METOIAMHU
anmnapara 3aueTy
C orpannueHusiMu 10 | TecThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIE [IpenmyiiecTBEHHO MPOBEPKA
00IIIEMETUIITHCKAM paboThI, BOMIPOCHI K 3a4eTy, METOJAaMH, UCXOJII U3 COCTOSTHUS
IIOKa3aHUuAM KOHTpOJ'II)HI)Ie pa6OTBI, yCTHLIe OTBCTHI o6yqa}omer0051 HAa MOMCHT HpOBepKI/I

14.3 MeTtoauyeckue peKOMEHAAUMHU 10 OLEHOYHBIM CPeICTBAM JIJIfl JIMI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbS
Hns crynenToB ¢ OB3 npenycmaTpuBaeTcst 1ocTymHas (popma MpeaoCcTaBICHHs 3aIaHA OIICHOY -
HBIX CPE/ICTB, a UMEHHO:
- B reyaTHou (opme;
- B Me4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;
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- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- MPEIOCTABJICHUE 3aJIaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

CryneHTaM C WHBAJIMIHOCTBHIO YBEIIMYMBACTCS BPEMsI HA IMOJIOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOTPOCHI. J[JIsl TAKMX CTYAEHTOB IpeIycCMaTpUBaeTCsl JOCTYyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-
JTAHHS, @ IMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTCHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Iponenypa oneHWBaHUS pPE3yJAbTATOB OOYUEHHS MHBAIHIOB IO JUCIHILIMHE MPEIyCMaTpHBAET
npeocTapieHue nHGopMmarmu B GopMax, alanTUPOBAHHBIX K OTPAHHUUYCHHUSIM UX 3I0POBbSI M BOCIIPUSATHSI
uHbOpMaIUK:

JlJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJ1s1 TN ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJLHOT0 anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpu HEoOXomMMOCTH /17151 00YJAIOIIUXCS ¢ MHBAIUAHOCTBIO MPOIEIypa OLIEHUBAHUS PE3yIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOJIBKO ATAIOB.
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpakTUKM) U MpeacTaBiseT co00M COBOKYIMHOCTb KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepUalIOB (THIIOBBIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUIS U3MEPEHUs! YPOBHS IOCTUKEHUS CTYJJCHTOM YCTaHOBJIEHHBIX PE3y/IbTaTOB O0yUEHHUS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-

MOCTH U HpOMe)I(YTOqHOﬁ arTecTaluu CTYJACHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyaHpOBKa KOMIIETEHLIUU

Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

IIK-1 CIIOCOOHOCTBIO MOJICITUPOBATH OOBEKTHI U TIPO-
LIECCHI, UCIOJIb3YS CTAHAPTHHIC TAKEThI aBTO-
MaTH3UPOBAHHOTO MTPOEKTUPOBAHUS U UCCIIEA0-
BaHUS

JlomkeH 3HaTh pU3HUECKUE OCHOBBI MeXa-
HUKH, MOJICKYJSIPHON (PU3UKHU, TIPUPOTY
KoJIeOaHMIA U BOJIH, OCHOBBI MOJICKYJISIPHOU
(bU3UKK ¥ TEPMOJMHAMUKHU, aTOMHOHU (H-
3UKH; OCHOBHBIC 3aKOHBI TEPMOJHHAMUKH,
BU/JIBI TETUIOOMACCOOOMEHA, (PU3UKO-TEXHU-
YECKHE MPOIECCHI M MapaMeTPhl, XapaKTe-
PU3YIOIINE TETUIOOOMEH B TBEPIBIX, KU/~
KHX U Ta3000pa3HbIX Telax; CrocoObl MO-
JIEITUPOBATH OOBEKTHI M MPOIIECCHI, HCIIONb-
3ysl CTAHJIAPTHBIC TTAKETHI aBTOMATH3UPO-
BaHHOTO MTPOCKTUPOBAHUS U UCCIICIOBA-
HUS;

JlomKeH yMeTh UCTIOIhb30BaTh TEOPETHYIC-
CKHUE 3HAHUS TIPU OOBSCHEHUU PE3yJIbTaTOB
9KCIEPUMEHTOB, IPUMEHSITh 3HAHUS B 00-
JacTy (GU3UKHU JIsI OCBOCHHS OOIIEIPO-
(hecCHOHANBHBIX AUCIUILINH U PEIICHUS
npogeCCHOHANIBHBIX 3a/1a4; pa3padaThIBaTh
TEXHOJIOTHH U PATMOIEKTPOHHBIC CPEII-
CTBA PA3JIUYHON CIOKHOCTH C YIETOM TIPO-
[[ECCOB TEIJIOMAaCcCOOOMEHA MOJT PYKO-
BOJICTBOM CITCITHATUCTOB 00JIee BRICOKOU
KBAJTM(HUKALIUN; MOJCITUPOBATh OOBEKTHI U
MPOIIECCHI, UCTIONB3YS CTAaHIaPTHHIC MaKe-
Thl aBTOMAaTHU3UPOBAHHOTO MMPOCKTHPOBA-
HUS M UCCIICIOBAHNS ;

JlomkeH BiaieTh HaBbIKaMH (PU3UIECKUX
UCCIICIOBAaHNH; HABBIKAMH TEPMOTTHAMHU -
YECKUX PaCUeTOB TEIJIOBOTO PeXUMa MPU
MPOCKTHPOBAHUY PAJUOIICKTPOHHBIX
YCTPOKUCTB; CIIOCOOHOCTHIO MOJICTHPOBATh
00BEKTHI U TIPOIIECCHI, UCTIONIB3YSI CTaH-
JAPTHBIC MMAKEeThl ABTOMATH3UPOBAHHOTO
MPOCKTHUPOBAHUS M UCCIICIOBAHHS ;

OO0ue xapakTepUCTUKU TOKa3aTeled U KpUTEpHEB

NPUBEICHBI B TaOHIIE 2.

OLICHMBAHHUS KOMIIETCHIIUM Ha BCEX ATarax

T8.6.]'H/II_[8. 2— O6H_II/IG XaPaKTCPUCTHUKHU nokKazareieu u KpUTCPUCB OLICHHUBAHUA KOMIIETEHI[UM 10 ATaram

ITokaszarenu u
3HaTh VYMeTh Bnanets
KPUTEPHUH
OtnunuHo (Bbicokuii | OOnanaer ¢pakTuueckumu | O6nasaeT quana3oHoM KonTponupyer pabory,
YPOBEHB) Y TEOPETHYECKUMU 3HAHU- | IPAKTHUECKUX YMEHUH, MIPOBOJIUT OILIEHKY, COBEP-
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MU B IIPeIe/iax n3ydae-
MOM 00JIaCTH C IIOHUMAHU-
€M IPaHuI] IPUMEHUMOCTH

TpeOyeMBIX ISl pa3BUTHS
TBOPYECKUX pELICHUH, a0-
CTparupoBaHust mpoOem

IIIEHCTBYET ACHCTBUSA pa-
0OTBI

Xoporio (6a30BbIi

3HaeT (aKThl, IPUHIINIIEI,

OOiagaeT quanas’oHoOM

beper oTBETCTBEHHOCTH 3a

YPOBEHB) IPOLIECCHI, OOIIME MOHA- | IPAKTHYECKUX YMEHHH, 3aBeplICHHE 33134 B HC-
THS B IIpeJeNiaX u3ydae- | TpeOyeMBIX JJIsl pelIeHHsI | CIIeIOBaHUH, ITPHCIIocad-
MO obmacTu OIIpEICIEHHBIX IPOOJIeM B | IMBACT CBOE TMOBEJICHUE K

00JIaCTH UCCIIEIOBAHUS 00CTOSITEIHCTBAM B pellie-
HUU TTpoOIeM

VYnosnerBopurens- | Obnanaer 6a30BbiMU 00- | O0naaeT OCHOBHBIMU PaGoraer npu npsimom Ha-

HO (TIOpPOTOBBII IIMMU 3HAaHUSAMHU YMEHUSMH, TpeOyeMbIMH | OJTFOJICHUN

YPOBEHB) JUTSL BBITTOJTHEHUST TIPOCTHIX

3aaa4

Tabmuma 3 — Drarnsl

2 Peasn3zanuss KOMIETeHIHM I

2.1 Komnerenmus I1K-1

ITK-1: cnocoOHOCTHIO MOAETUPOBATh OOBEKTHI U MIPOIIECCHI, UCTIONB3YS CTaHIaPTHBIC TTAKEThI aB-
TOMAaTU3UPOBAHHOTO TPOCKTUPOBAHUS M UCCIIEOBAHMUS.

st bopMupoBaHUs KOMIETSHITUN HEOOXOIUMO OCYIIECTBUTH PsI/I ATAMOB. DTarbl (HOPMUPOBAHUS
KOMIETEHIIMH, MPUMEHAEMbIE JJII 3TOTO BHJbI 3aHATUNA M MCIOJb3YEMBbIE CPEACTBA OLIEHUBAHMS TPE-
CTaBJIEHBI B TAOIHIIE 3.
OPMUPOBAHUSI KOMIIETEHIIMH U UCIIOJIb3YEMbIE CPEACTBA OLICHUBAHUS

Cocras

3HaTh

YMmeTb

Biaanern

ConepxaHue 31a-
I10B

(hu3mvecKkre OCHOBBI Me-
XaHUKH, MOJIEKYIISIPHON
(buszukH, mpupoy Koeda-
HUH ¥ BOJIH, OCHOBBI MO-
JEKYISIPHON (PUBUKHU U
TEPMOAUHAMUKHU, aTOMHOMN
(bU3MKH; OCHOBHBIE 3aKO-
HbI TEPMOJMHAMUKH, BUJIBI
TeriooMaccooOMeHa, hu-
3UKO-TEXHUYECKHE MPO-
LIECChI U MapaMeTphl, Xa-
PaKTepU3YIOIIHe TEII000-
MEH B TBEPJBIX, JKUIKUX U
ra3o00pa3HbIX Teax;
CrocoObl MOJIETTUPOBATH
00BEKTHI U TPOLIECCHI, UC-
TMOJIB3YSl CTaHJapTHBIE Ma-
KEThl aBTOMAaTH3UPOBAHHO-
IO IPOEKTUPOBAHUS U HC-
CJIEIOBAHUS

UCTIOJIB30BaTh TEOpPETHYE-
CKHE 3HaHUS TpU 00bsCHE-
HUH PE3YIIBTATOB YKCIICPH-
MEHTOB, IPUMECHSTH 3HA-
HUA B o0yacT GU3UKH
JUTSE OCBOCHHSI OOIIEIIPO-
(hecCHOHANTbHBIX TUCIIH-
TUTHH U peleHus npodec-
CHOHAJIbHBIX 3a]1a4; pa3pa-
0aThIBaTh TEXHOJOTHH U
Pano3JIEKTPOHHBIC CPE/l-
CTBa PA3JIM4YHOMN CIIOKHO-
CTH C Y4ETOM IIPOIECCOB
TeIIoMaccooOMeHa o/
PYKOBOJICTBOM CITCITHAITH-
CTOB 0oJiee BHICOKOM KBa-
TUUKAITIN; MOICITUPO-
BaTh OOBEKTHI U MTPOILIEC-
CBI, HCIIOJIB3Ysl CTAHIAPT-
HBIC TIAKEThI aBTOMATU3H-
POBaHHOTO MPOEKTUPOBA-
HUS M UCCIICIOBAHHUS

HaBBIKAMH (PU3HUECKUX
HCCIICIOBAHUM; HaBBIKAMH
TEPMOJIMHAMHYECKHUX pac-
YETOB TETUIOBOTO PEKUMA
MIPU TIPOSKTHUPOBAHUH pa-
JTUOSJIEKTPOHHBIX
YCTPOUCTB; CIIOCOOHO-
CTBIO MOJICITUPOBATH
0OBEKTHI ¥ IPOIECCHI, HC-
MOJTB3YsI CTaHAApTHBIC Ta-
KEThl aBTOMaTH3UPOBAHHO
T'O IPOEKTUPOBAHUS U HC-
CJI€IOBAHUS

Bunrwl 3anstuit

* IlpakTnueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI,

e Jleknum;

* (CamocTodrenbHas pa-
oora;

* IIpakTrueckue 3aHs-
THS;

» JlabopaTtopHbie pabo-
THI,

o Jlexmmmy;

» CamMocTosATenbHas pa-
Oora;

 JlaGoparopHsie pabo-
THBI;

* (CamocrodTenbHas pa-
OorTa;
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Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KonrponwsHas pabora;
* OT4er 1Mo UHIUBUAY-
aJIbHOMY 3a/1aHHUIO;

* Oryer mo naboparop-

» KoHntponbHas pabora;
* OTt4er Mo UHIAUBUAY-
aJIbHOMY 33JIaHUIO;

* Ortuer no naboparop-

* Ortyer 1o Jaboparop-
HOIi paboTe;

* OTuer no UHIUBHUIY-
QJIBHOMY 3aJIaHUIO;

HOI1 paboTe; HOI1 paboTe; * DK3aMeH;
* Tecr; * Tecr;
e DK3aMeH; * DK3aMeEH;
dopMyIMpOBKa MOKa3aTeJIe U KPUTEPUEB OICHWBAHUS JAHHOW KOMIICTCHIIMU MPHUBEICHA B Ta-
onuie 4.
Tabmuna 4 — [Tokazareau M KpUTEPHUH OICHUBAHMSI KOMIIETEHIIMH Ha dTanax
CoctasB 3HaTH YMmeTh Bnanets
Ot1anyHO * (pusnueckue OCHOBBI * HCIIOJIB30BaTh TEOPE- * HaBBIKaMU (U3HYE-

(BBICOKUI YPOBEHbD)

MEXaHUKH, MOJIEKYJISIP-
HOU (PU3UKHU, IPHUPOTY
KoJIeOaHU U BOJIH, OCHO-
BbI MOJIEKYIIApHOU (pu3u-
KU U TEPMOJIMHAMUKH,
aTOMHOU (PU3HWKU; OCHOB-
HBIE 3aKOHBI TEPMOJINHA-
MUKH, BUJIBI TETLIO-
omaccooOMeHa, PU3HUKO-
TEXHUYECKHUE TTPOIECCHI
U TIapaMeTpbl, XapaKTe-
pU3YIOIIHE TEIUIOOOMEH B
TBEPABIX, KHUJIKUX U razo-
00pa3HbBIX Telax; Croco-
OB MOJICTTUPOBATh OOBEK-
TBI U TIPOIIECCHI, UCTIOIb-
3ysl CTaHJapTHBIE TAKEThI
ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUSA U UC-
CJICZIOBAHMS;

TUYECKHE 3HAHUS TTPH
O0O0BSICHEHUH PE3YIbTAaTOB
IKCIIEPUMEHTOB, TIpUMe-
HSATh 3HAHUS B 00JIaCTH
(bU3UKHU 17151 OCBOCHUS
obmienpodeccuonab-
HBIX TUCIUIUIMH U pellie-
HUSI TPO(HECCHOHANBHBIX
3aj1a4; pa3padarbiBaTh
TEXHOJIOTHH U PAJIUO-
AIIEKTPOHHBIE CPENICTBA
Pa3JIMYHON CIIOXKHOCTH C
y4ETOM MPOIIECCOB TeEM-
J0MaccooOMeHa moJ py-
KOBOJICTBOM CITCI[HAITH-
cTOB 00Jiee BHICOKOM KBa-
TUQUKANAN; MOICITHPO-
BaTh OOBEKTHI U MPOIIEC-
CBI, HICIIOJb3Ysl CTAHAPT-
HBIC MTAKEThl aBTOMATH3H-
POBaHHOTO MPOEKTUPOBA-
HUS ¥ KCCTICIOBAHMUS;

CKHX MCCIIEI0OBAaHUI; Ha-
BbIKaMHU TEPMOJUHAMM-
YECKUX PacdeTOB TEILIO-
BOI'0 PEXXHUMa IIPU MPOEK-
TUPOBAaHUU PaJUOITIEK-
TPOHHBIX YCTPOMCTB;
CIOCOOHOCTBIO MOJIEIH-
poBaTb 00OBEKTHI U MPO-
LIECCBI, UCTIOJb3Ys CTaH-
JTapTHBIE MTAKEThl aBTOMa-
TU3UPOBAHHOT'O TIPOEKTH-
pOBaHMs U UCCIIEN0BA-
HUS;

Xoporo (6a30BbIi

* (u3nYEeCKHe OCHOBBI

¢ HCIIOJIb30BaTh TEOPE-

¢ HaBBIKaMH TCPMOIUHA-

0 (TTOpPOTOBBIN

BaTh OOBEKTHI U MIPOIIEC-

ThI U ITPOLICCCHI, UCITIOJIb-

YPOBEHB) MCXAaHMKM, MOJICKYJLIP- TUYCCKHUC 3HAHUSA IIPU MHUYCCKHUX PACUYCTOB TCII-
HOU (U3UKHU, IPUPOTY 00BSCHEHHH PE3YJIbTATOB | JIOBOI'O PEKUMa IPU
KOJIe0aHMIi U BOJIH, OCHO- | JKCIIEPUMEHTOB, IPUME- | MPOEKTUPOBAHUU PAHO-
BbI MOJICKYJIAPHOM (DM3H- | HSTh 3HAHUS B 00JIaCTH JIEKTPOHHBIX YCTPOMCTB;
KU ¥ TEPMOJIMHAMUKH, (bu3uKHU 17151 OCBOCHUS CIOCOOHOCTBIO MOJIEIH-
aTOMHOM (M3HMKHU; OCHOB- | 00menpodhecCuoHalb- pOBaTh OOBEKTHI U MTPO-
HBIE 3aKOHBI TEPMOJIMHA- | HBIX AUCLUIUIMH U pellie- | LECChl, UCIOIb3ys CTaH-
MUKH, BUJIbI TEIIJIO- HUS IPO()ECCUOHANBHBIX | JapTHBIE IIAKEThl aBTOMa-
omaccooOMeHa, criocoObl | 3aJad; MOJAEINPOBATh TU3UPOBAHHOT'O IIPOEKTH-
MOJIEJTUPOBATh OOBEKTHl | OOBEKTHI U NMPOLECCHI, pOBaHUS U UCCIIEI0BA-
U TIPOLIECCHI, UCTIOb3Yd | HCIOJb3Ys CTaHAAPTHBIE | HUS;
CTaHJIapTHbIE MAKEThl aB- | MAKEThl aBTOMATH3HPO-
TOMAaTU3UPOBAHHOTO BaHHOTO ITPOEKTHPOBA-
POEKTUPOBAHUS U UC- HUS U UCCIICI0OBAHUS;
CJIEJIOBaHMSI;

VYI0BNETBOPUTENBH | ® CHOCOOBI MOJIEIUPO- * MOJEIMPOBATH OOBEK- | * CIIOCOOHOCTBIO MOJIE-

JUPOBATH OOBEKTHI U
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ypOBeHB) Chbl, UCITOJIB3Yyd CTaHAAPT- | 3yd CTAaHAAPTHBLIC ITIAKCTBI | IMPOLUCCChI, UCIIOJIb3YA
HBIC MMAKCTBI ABTOMATHU3U- | AaBTOMATU3HUPOBAHHOTO CTaHJAPTHLIC MMaKCThI aB-
POBAHHOT'O ITPOCKTHUPOBA- | IIPOCKTUPOBAHUA U UC- TOMATU3UPOBAHHOTO
HUA U UCCIICAOBAHMUA, CJICAOBAHUA, IMPOCKTUPOBAHUA U HUC-
CJICOOBAHMAA,

3 TunoBble KOHTPOJIbHbIE 3aJaHUA
Jis peanuzanuy BBINIENEPEYUCICHHBIX 3a/1a4 00y4eHUS] MCIONB3YIOTCS THIIOBbIE KOHTPOJbHBIC
3aJIaHUsI WIIM WHBIC MaTepHabl, HEOOXOAMMBIC JIJIsl OIEHKH 3HAHWUW, YMEHUH, HABBIKOB U (MJIH) OTIBITA JIe-
ATEIHLHOCTH, XapaKTePU3YIOMIUX dTarnbl (GOpMHUPOBAHHS KOMIETEHIIMI B MPOIIECCe OCBOCHHUS 00pa3oBa-
TEJIbHOU MPOrpamMMBbl, B CIEAYIOIIEM COCTAaBE.

3.1 TecToBBIC 3a0aHUA

— Cdopmymuposars 3akoHbl Dypbe 1 HptoTona — Pruxmana.

— Cxemarnyecku U300pa3uTe pacrnpeiesieHue TeMIEpaTypbl B OAHOPOAHON MJIOCKON CTEHKE JUIst
MOCTOSTHHOTO KO3((PHIMEHTA TEIIONPOBOAHOCTH U JIMHEWHO 3aBUCAIIETO OT TeMIepaTypbl KO3 uIreH-
Ta TEIIONPOBOJHOCTH.

— Oxapakrepu3yiTe THIAPOAMHAMUYECKHUE PEKUMBI TEUCHHS )KUKOCTU B TPYOe U UX BIMSIHHE Ha
TEIJIO0TAAYY.

— Cdopmymupyiite 3akon Ctedana — bonbimana.

— Cdopmymupyiite 3akonsl [Inanka, Penes — J[xunca u BuHa 17151 paBHOBECHOTO M3Ty4YeHUS a0-
COJIFOTHO YEPHOTO TEJNA.

— Cdopmymupyiite 3akoH Kupxroda u cieacTBus U3 HEro.

— Cdopmymupyiite 3akon JlambepTa

3.2 TeMbl HHAMBUAYAJIbHbBIX 32JAHUI

— UYto 00miero u B 4eM pa3ivuue BBIPAXKEHUW [JIS pacHpelesieHUs: TeMIepaTyphl B IUIOCKOM
CTEHKE TPH HAJIMYUHU TETUIOBBIACICHUS [T CAMMETPUYHBIX YCIOBHM OXJIAXKACHUS W IJIACTUHBI C OJTHOM
TEIION30JINPOBAHHON IOBEPXHOCTHIO?

— VYkaxute Auana3oH uyucen PeliHonbaca, COOTBETCTBYIOLIMX JIAMUHAPHOMY U TypOYJIEHTHOMY
peKUMaM TEUEHUS )KUIIKOCTH B TPYOe.

— Kak mensiercs npoduis cKopocTy THIPOJUHAMUYECKH CTa0MIN3UPOBaH-

— HOTO TE€YEHHUS KHUIKOCTH B CIIyyae pa3InYHbIX TEMIIEpaTyp KHUJIKOCTH U CTEHKU?

— VYKaXXuTe OCHOBHBIE 3Tallbl MPU BBIBOJE BBIPAXKEHUS ISl PE3YABTUPYIOIIETO MOTOKA U3TYUECHUS
B CUCTEME JIBYX IIJIOCKOIMAPAJUICIbHBIX T€JT METOJIOM MHOTOKPATHBIX OTPA>KEHUH.

3.3 Dk3aMeHallMIOHHbIE BONPOCHI

— 1 Kakum MeTonoM: ()€HOMEHOJIIOTUYECKUM MM CTATUCTHUYECKUM — OMMCHIBAIOTCS MPOLIECCHI
TEIIONPOBOJIHOCTH?

— 2 B ueMm omnuue Mexay (pEHOMEHOJIOTHYECKUM U CTaTUCTUYECKUM METO/IaMU OIHCAHUS Tel -
JIOBBIX MTPOLIECCOB?

— 3 Uro Ha3bIBaIOT TEMIEPATYPHBIM I0JIEM, IPAIUEHTOM TEMIEPaTypbl?

— 4 JlaiiTe ornpenesneHne N30TEPMUIECKON MOBEPXHOCTH U H30TEPMBI.

— 5 Jlalite onpezneneHue U HA30BUTE €IUHHIIBI U3MEPEHUs CIEAYIOMMX (PU3NYECKHX BETHYUH:
TEIUIOBOH MOTOK, MJIOTHOCTH TETJIOBOTO MOTOKA, KOA(PPHUIUEHT TEIUIONPOBOAHOCTH.

— 6 Chopmynupyiite 3akonbl dypre u Hptorona — Puxmana.

— 7 Ilepeuncnure auana3oH 3HaUYCHUNA KO3((UIMEHTA TEIJIONPOBOJHOCTH METAJJIOB, HEMETal -
JIOB, )KMIKOCTEH U ra3oB.

— 8 [lepeuncnure gomyuieHus, HEOOXOIUMBbIE 171 BbIBOJA AU(D(HEpEHINAIBHOTO YPaBHEHUS TeI -
JIOTIPOBOAHOCTH.

— 9 Kakoli 3aK0H IOJI0KEH B OCHOBY BbIBOJIA JU(P(PEepeHIINATBHOIO YPaBHEHHS TEIJIONPOBOJHO-
ctu?

— 10 [aiite onpeneneHne U 3alMUIINTE €AUHUIBI H3MEPEHUsI 00bEMHON MOIIHOCTH BHYTPEHHUX
MCTOYHHKOB TeI1a, K03 UIMEHTOB TEMIIEPATypPOIIPOBOJHOCTH U TEIIIOOTIAUH.
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— 11 3anumure nuddepeHranb-Hoe ypaBHEHNE TeIUIONPOBOAHOCTH.

— 12 TloscHute, moyemy HEOOXOAMMO IOMOJHATH AU(DdepeHnnanbHble YpaBHEHUS! KPacBbIMHU
YCIIOBHUSMU.

— 13 Ilepeuncinure cocTaB KpaeBbIX yCJIOBUH (YCIOBUN OJHO3HAYHOCTH).

— 14 Yro onpenenstoT reoMeTpuYecKrue U GU3NIECKUe yCIOBUS?

— 15 Yto 3a7ar0T 1 B KaKOM CJIydae OTCYTCTBYIOT HauyaJbHbIC YCIOBUS?

— 16 Ilepeunicnute BUAbI IPAaHUYHBIX YCIOBUI. UTO OHM BBIPAXKAIOT C TOUYKH

— 3pEHHUs MaTeMaTU4eCKOW (PM3UKH U TPH PEIICHUH 33124 TeTUIOIPOBOAHOCTH?

— 17 3anmumute auddepeHnmanbHoe YpaBHEHHE TEIUIONPOBOAHOCTH 0€3 BHYTPEHHUX MCTOYHU-
KOB TeIlla JUIsl HJIMHAPUYECKON CTEHKH U €r0 PEeLICHHE.

— 18 3amummute pacueTHble (GOPMYSIBl U €AMHULIBI MU3MEPEHHUs CIENYIOIUX (U3NYECKUX BeE-
JIMYUH: JINHEHHAs [I0THOCTh TEIIOBOTO MOTOKA, TUHEHHbIE TEPMUUECKHE COITPOTUBIICHUS TEIIO0TAAYH,
TEIUIoNnepelaull ¥ TEIUIONPOBOAHOCTH MHOTOCIOWHON LMJIMHAPUYECKOW CTEHKH, JTUHEWHBIH Kod(hhuIm-
€HT TeIIonepe1aun.

— 19 3anumuTe BhIpak€HHE M CXeMaTHYECKU N300pa3uTe pacrpesieieHue TeMIepaTypsl B OHO-
POJTHOM M MHOTOCJIOMHOM IIWIMHIPUYECKUX CTEHKAX IIPH 3aJaHHBIX TEMIIEpaTypax MOBEPXHOCTEM.

— 20 3anumure BbIpayK€HUE I IMHENHON INIOTHOCTH TEIUIOBOIO MOTOKA B CIy4ae MHOTOCIION -
HOW LIMJIMHAPUYECKON CTEHKHU, COCTOSILEN U3 N OHOPOIHBIX CIIOEB, IIPU 33JaHHBIX TEMIIEpaTypax ee Mo-
BEPXHOCTEH, a TaKkKe B IpoLecce TeIUIonepeiadn.

— 21 [aiite onpeaeneHue U 3alUIINTE BBIPAKEHUE IS SKBUBAICHTHOTO KO3((UIIMEHTa TeIIo-
MPOBOJAHOCTH MHOTOCJIOWHOM HMJIMHAPUYECKON CTEHKH.

— 22 3anumuTe BBIpaXXEHHE MJIS ONpPEAEICHUS TEMIEpPaTypbl B INIOCKOCTU CONPUKOCHOBEHHUS
IIPOU3BOJIBHBIX CJIOEB MHOT'OCJIOMHON LIWJIMHIPUYECKOU CTEHKHU.

— 23 JlaiiTe onpeAeneHUE U 3alUIINTE PacueTHYK (HOpMyNy sl BBIYMCICHHUS KPUTHUYECKOIO
JaMeTpa U30JIALHUN.

— 24 IlosicHuTe, B KaKOM ciy4ae TEIUIOBOM IOTOK Yepe3 HMIMHAPUYECKYI0 CTEHKY OyaeT Bo3pac-
TaTh IPU HAJIOKEHUU U30JISILIHN.

— 25 B Kakux cily4asiX yBEIMUEHHUE TEIUIOBOTO MOTOKA MPH HAJIOXKEHUU M3O0JSLUU UTPAET M10JI0-
KUTETbHYIO POJIb?

— 26 Copmynupyiite 3akoH HptoToHa — Puxmana.

— 27 3anmmmre onpeneneHne KodhUIMeHTa TeTI00TAaYH.

— 28 Ilepeuncnute BUAbl KOHBEKIMU U JaliTe UX ONpE/eIeHUE.

— 29 KakuMm npoueccoM sBIIIeTCs TEIUI00TAada — IPOCTHIM UM CIOKHBIM — U ITouemMy?

— 30 Ilepeuucnute Temwtopu3ndecKkrue CBOMCTBA Kuakocte. HazoBute nmopsi-

— JIOK BeJIMYMHBI K03()(PUIIMEHTOB BSI3KOCTH IS BOABI M BO3yXa MPU KOMHATHOM

— TeMmueparype.

— 31 SABnsercs mu KO3PPUIUEHT TETTOOTIAYH TEIUIOPU3UNIECKUM CBOWCTBOM

— unouemy?

— 32 3anumwure onpeneacHue U eUHULBI U3MEPEHUs TUHAMUYECKON U KUHEMAaTUYeCKON BSI3KO-
CTH.

— 33 I[lepeuncnure pexxuMbl T€UEHUS KUAKOCTEN. Kakoe KpuTepuaaibHOE YUCIIO UX Oonpeaenser?

— 34 Kak 1 noyeMy 3aBHCUT TEIIOOTAAa4Ya OT PEXKUMOB TEUEHUS KUIKOCTH?

— 35 Jlaiite onpeaeneHue ruipoAMHaAMUYECKOr0 U TEMIIEPATypHOTO MOTPAaHUYHBIX CJIOEB.

— 36 [aiite omnpeneneHue TEIIOBOI0 U3IYUYEHHs, OSCHUTE €ro MexaHu3M. YTo Ha3bIBAIOT JTy4H -
CTBIM TEIUI00OMEHOM?

— 37 Kakue BubI U311y4eHHUs Bbl 3HaeTe? Kakue IIMHBI BOJH UM COOTBETCTBYIOT?

— 38 Kakoe n3nyueHue Ha3bpIBae€TCs CEIEKTHUBHBIM WM BbIOOpOUHBIM? B KakoMm ciyyae usimyde-
HUE UMEET CIUIOLIHON CIEKTpP?

— 39 Yro Ha3bIBalOT OOBEMHBIM UM TOBEPXHOCTHBIM H3IydeHreMm? M3nyuenue

— KaKWX TPYMI BEMIECTB HOCUT OOBEMHBIN HIIM IOBEPXHOCTHBIN XapakTep?

— 40 N3nyueHue kakux rpynn BEIIECTB UMEET CIUIOIIHOM MU CEJIEKTUBHBIN
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— CHEKTp U nouemy?

— 41 Kakoe u3itydeHre Ha3bIBalOT pABHOBECHBIM MJIM HEPAaBHOBECHBIM ?

— 42 Kakue Tena Ha3pIBalOT a0COMIOTHO YepHbIMU? CepbiMu?

— 43 B kakoMm ciiy4ae TOBEpXHOCTh Ha3bIBACTCS 3e€pPKaIbHOU? AOCOIIOTHO O€Ioii?

— 44 Kakwue cpefpl Ha3bIBAIOT quatepMudHbIMU? Jlaiite onpeaeneHue kod(hGUIIMEHTOB MOTIIOIIE -
HUS, OTPAKEHUS ¥ IPOHULIAEMOCTH. 3alMILIUTE COOTHOIIEHNUE MEXTy HUMHU.

— 45 Cdopmynupyiite 3akonsl [lnanka, Penes — /xunca nu Buna 1151 paBHOBECHOTO M3ITy4YeHHUS
a0COJIIOTHO YEPHOTO Tela.

— 46 Chopmynupyiite 3akoH Credana — bonbimana.
47 Chopmynupyiite 3akon Kupxroda u creacTBus U3 HETo.
48 Chopmymupyiite 3akoH JlambGepra.

3.4 TeMbl KOHTPOJILHBIX padoT
Cdopmymuposats 3akoHbl Dypre u HetoTroHa — Puxmana.

— Cxemaruyecku U300pa3uTe pacnpenencHrue TeEMIEpaTypbl B OMHOPOAHOM MIOCKOH CTEHKE IS
MOCTOSTHHOTO KO3((PHIMEHTA TEIIONPOBOAHOCTH U JIMHEWHO 3aBUCAIIETO OT TEMIIEPaTypbl KO3 QuireH-
Ta TETIOMPOBOJHOCTH.

— OxapakrepusyiTe THIPOJIMHAMUYECKUE PEKUMBI TEUCHHS KUIAKOCTU B TPYOE M MX BIMSHHUE HA
TEIUI00TaauYy.

— Cdopmymupyiite 3akonsl [Inanka, Penes — J[unca u BuHa 117151 paBHOBECHOTO M3Ty4YeHUs a0-
COJIFOTHO YEPHOTO TeJa.

— Cdopmymupyiite 3akoH Credana — bonpimana.

— Cdopmymupyiite 3akoH Kupxroda u ciencTBust U3 HEro.

— Cdopmymupyiite 3akoH JlamOepTa.

3.5 Tembl 1a60paTOPHBIX PadoT
— TennonpoBOAHOCTH TIIOCKOM CTEHKU MPH HAJTUYUY BHYTPEHHUX UCTOYHUKOB TEILIA.
— CB000/1HAst KOHBEKIIMS OKOJIO TOPU30HTAIBHBIX TOBEPXHOCTEH.
— TemnooOMeH M3IIy4eHHEM MEXIY TBEPABIMU TEJIaMH, pa3elICHHBIMHU IPO3padHoil (amarep-
MUYHOMN) cpeaoi
— TennomaccooTnaya B JByXKOMIOHEHTHBIX Cpeiax
- TepMO}II/IHaMI/I'-IeCKI/Ie pacyeThl TEIIJIOBBIX PC-)KNUMOB. HpI/IMepBI MPaKTUICCKHUX 3aJ1a4d

4 Meronnueckne MaTepuaJibl
s obecnieueHust mporecca 0Oy4eHHs M pelIeHus 3ajad o0y4eHHUs! MCIOJIb3YIOTCS CIEAYIOIINe
MaTepHabl:
— METOIUYECKHUE MaTepUallbl, ONpeeNIoNne MpoLeyphbl OLIEHUBAHNS 3HAHUM, YMEHH, HaBbI-
KOB U (MJIM) OTIBITA JIEATENBHOCTH, XapaKTePU3YIOIIUX dTarbl (POp-MUPOBaHUS KOMIETEHIU, COTJIACHO TI.
12 paboueit mporpaMmel.

4.1. OcHOBHas1 JIMTEpaTypa
1. Kpyrnos, I''A. Termnorexnuka. [Inexrponnsiii pecypc] / I'A. Kpyrnos, PU. bynrakosa, E.C.
KpyrnoBa. — Omnekrpon. pan. — CII6. : Jlams, 2012. — 208 c¢. — Pexum pgoctyna:
http://e.lanbook.com/book/3900 — 3arm. c JKpaHa. [DneKTpOoHHBII pecypc]. -
http://e.lanbook.com/book/3900
2. Tpodpumona T.1. Kypc obueit ¢pusuku, YuebHoe nocobue aiisa By30B, 18-e uzn, M — Axane-
must, 2010 -557(3)c. (nanuuue B 6ubmmotexke TYCYP - 18 9k3.)

4.2. lonoiHUTEILHAS JIUTEPATypa
1. TepmorenbHas >JIEKTpOHUKA: YueOHOe mocobue ams By3oB / B.A. I'yptos.- 2-e u3m., 1om. —
M.: Te6xHOoCchepa, 2005. 406 c. . (Hanuuue B oubmotexke TYCYP - 89 3k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYEeCKHIE MOCOOs
1. Tennoduzuka: Meroauueckue ykazanus no CPC (camocTosTensHOM U MHIMBUIYaIbHON pa-
00Te) CTYACHTOB, 0O0YJArOIIMXCs MO HanpasieHuto moaroroBku Oakamaspa 20.03.01 «Texnochepnas 6e3-
omacHocTh» / Amkapesn A. C. - 2015. 15 c. [DnexrpoHHslii pecypc] - Pexum nocrtyma:
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http://edu.tusur.ru/publications/5259, cBoOOIHBII.

2. Temmodusuka: MeTtomudyeckue yka3aHus IO JIaOOpaTOpHBIM paboTaM IJIs CTYIEHTOB, 00ydJa-
IOIIMXCA [0 HAaNpaBJIeHUIO noArotoBku 6akanaspa 280700.62 «Texnochepnas 6e3onacHOCTb» (36 4acoB)
/  Amxappssa  A. C. - 2015. 45 «c. [DOnextponsHeli pecypc] - Pexum nmocrtyma:
http://edu.tusur.ru/publications/5507, cBoOOIHBIIA.

3. Temnodusuka: MeToguveckue ykazaHUs MO MpaKTHYECKUM 3aHATHsIM / AnkapbsH A. C. -
2011. 15 c. [Dnekrponnslii pecypce] - Pexxum moctyna: http://edu.tusur.ru/publications/1936, cBoOOAHBIH.

4.4. Ba3bl JaHHBIX, HHPOPMANHOHHO CTIPABOYHBIE H MOMCKOBBIE CHCTEMbI
http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=3900
http://edu.tusur.ru/publications/5259
http://edu.tusur.ru/publications/5507
http://edu.tusur.ru/publications/1936
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