MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYA S [TPOT'PAMMA JNCHUITJIMHD
Tenyi000MeH B pain03JIeKTPOHHBIX CPEICTBAX

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (mpoduns) / cneruanu3anys: TexXHoJI0rus 3J1eKTPOHHBIX CPeICTB

®opma o0ydeHus: OUHaA

@akynpreT: PK®, PagnokoHCTPYKTOPCKUHA (PaKyJIbTET

Kagenpa: POTIM, Kadeapa paanodieKTpOHHbIX TEXHOJOTHii M IKOJIOTMY€CKOr0 MOHUTOPHHI A
Kypc: 3

Cemectp: 6

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 6 cemectp Bcero Enununner
1 Jleknuu 40 40 4acoB
2 [TpakTrueckue 3aHITHS 40 40 4acoB
3 JlabopaTtopHbie pabOThI 20 20 4acoB
4 Bcero aynuTopHbIX 3aHATHN 100 100 4acoB
5 CamocTosiTenpHas paboTa 80 80 4acoB
6 Bcero (0e3 ax3aMeHa) 180 180 JacoB
7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 216 216 9acoB
6.0 6.0 3.E.

Ok3ameH: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 59 ot «29 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 roga, paccMoTpeHa u ono0peHa Ha 3aceqanuu kadeapsl POTOM «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kap. POTOM A. C. AtikapbsH

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

POTOM B. U. Tyes
OKCIIepTHI:

JloneHT Kadenpsl paauodIeKTPOH-
HBIX TEXHOJIOTUI U SKOJIOTUYECKOTO
MoHuropunra (POTOM) B. I'. XpuctrokoB

JlouieHT Kadeapsl paarodlJIeKTPOH-
HBIX TEXHOJIOTHUH M SKOJIOTUIECKOTO
Monurtopunra (POTOM) H. H. Hecmenosa
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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 paanosniekTpoHHbIX cpenctBax» (b1.B.JIB.3.1) otHocuTcs k 610Ky
1 (BapuaTuBHAs 4acTh).
[IpenmecTBYIOMMMH AUCIHUIUTHHAMH, (OPMHUPYIOIIMMA HadaJlbHbIC 3HAHUS, SBISIOTCS: WHTe-
rpa’gbHbIC YCTPOMCTBA PAIMOdIEKTPOHUKH, MaTeprabl 1 KOMIIOHEHTHI JJIEKTPOHHBIX CPEICTB.
[Tocnenyromume TUCIATUTHHAMHE SIBISTIOTCS: OCHOBBI KOHCTPYHUPOBAHHS JIEKTPOHHBIX CPEICTB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Iporecc n3yueHust TUCIUILTMHEBI HAMPaBJIeH HA (YOPMHUPOBAHUE CIACAYIOMNUX KOMITCTCHIIHN:

— IIK-1 cnocoOHOCThIO MOAETHPOBATh OOBEKTHI M MPOLIECCHI, UCTIOIB3Ys CTAHIAPTHHIC MAKETHI
ABTOMATH3UPOBAHHOTO MIPOSKTUPOBAHUS U HCCIIEAOBAHUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLUICs TOJKEH:

— 3HaTh QU3NYECKHE OCHOBBI MEXaHUKHU, MOJICKYIISIPHON (PU3UKHU, IPUPOAY KoJIeOaHUN U BOJH,
OCHOBBI MOJICKYJIIPHOU (PU3UKH ¥ TEPMOJIMHAMHUKH, aTOMHOW (DPU3UKH; OCHOBHBIC 3aKOHBI TEPMOIMHAMH -
KU, BUJBI TEIUIOOMACcCOOOMEHa, (PU3UKO-TEXHUYECKUE TMPOIECCHl U MapaMeTphl, XapaKTepU3yIOIIe Terl-
J000MeH B TBEPIIBIX, KUIKUX U ra3000pa3HBIX TEJNaX; CIIOCOOBI MOJACIMPOBATH OOBEKTHI M TIPOIIECCHI, HC-
MOJIB3YSI CTaHJAPTHBIC MAKEThl AaBTOMATU3UPOBAHHOTO MTPOSKTUPOBAHUS U UCCIIEAOBAHUS

—  YMeTb UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MPU OOBICHEHUH PE3YJIbTATOB SKCIIEPUMEHTOB,
MPUMEHSTh 3HAHUS B 00JaCTH (U3HMKHU JJIT OCBOSHHUS 00mIEenpodheCCHOHATBHBIX TUCIUTIINH U PEIICHUS
npoecCHOHANBHBIX 3a]ad; pa3padarbiBaTh TEXHOJIOTUHW M PAJAMOANICKTPOHHBIE CPEACTBA PA3IUIHOU
CJIOKHOCTHU C Y4E€TOM IPOLIECCOB TEIIOMaccooOMeHa MO PYKOBOJCTBOM CIIEIIMATIUCTOB 00Jiee BHICOKOM
KBaTM()UKALIUY; MOACTUPOBATh OOBEKTHI M MPOIECCHI, UCIONB3YsI CTAaHAAPTHBIE MAKEThl aBTOMATHU3HPO-
BaHHOTO MTPOEKTUPOBAHUS U UCCIIEJOBAHUS

— BJaJeTh HaBbIKAMH (U3MUYECKHUX HCCIICOBAHMIA, HABBIKAMH TEPMOJUHAMHYECKUX PacyeTOB
TEIUIOBOTO peXUMa MpU MPOSKTUPOBAHUM PAIHOITEKTPOHHBIX YCTPOUCTB; CIOCOOHOCTHIO MOJIETMPOBAThH
0OBEKTHI U TIPOIIECCHI, UCTIONB3Ys CTAaHAAPTHBIE TTAKETH aBTOMATU3HPOBAHHOTO MPOSKTUPOBAHUS U HCCIIe-
JIOBaHUS

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 6.0 3a4eTHBIX €AWHUIILI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHHUILIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
6 cemecTp
AynuaTopHbI€ 3aHATHS (BCETO) 100 100
Jlexknuu 40 40
[IpakTuueckue 3aHATHS 40 40
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JlaGopaTopHbIe pabOThI 20 20
CamocTosiTenbHas paboTa (Bcero) 80 80
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 24 24
[IpopaboTka JIEKIIMOHHOTO MaTepraia 16 16
[ToaroroBka k MpakTHYECKUM 3aHATUAM, CEMUHAPAM 40 40
Bcero (0e3 ax3amena) 180 180
ITonroroBka m crada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHble EauHunb! 6.0 6.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

_ (D]
= i o o 2 3 =
- o
: R o S O = 5
> 8 98 g3 25
HazBaHus pa3aenoB IUCLHUIUIMHBL ) ® a e, o 9 e g
) & R . e = = O
= = © = s = E
= = & &3 B
= © S =
6 cemecTp
1 TemmooOmen. Bunsr teruooOmena. Terr- 14 14 8 18 54 |TIK-1
JIOTIPOBOAHOCTb.
2 KOHBEKTHBHBIH TETUIOOOMEH B OJTHO- 14 12 6 22 54 |TIK-1
(azHoii cpene.
3 TenmooOMeH U3NydeHuEM 6 8 4 20 38 IIK-1
4 TepMouHAMUYECKHUE PACYETHI TEILIO- 6 6 2 20 34 | IIK-1
BBIX PeKUMOB. [IpuMepsl MpakTHYeCKux
3aza4
Hroro 3a cemectp 40 40 20 80 180
Uroro 40 40 20 80 180
5.2. Conep:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
ConepxaHue pa3aesnoB JUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCLUILIMH (110 JIEKIHUSIM)
3 =
3 = =
2 2 5
Ha3zBanus paznenos Copeprkanue pa3aesoB TUCHUATITAHBI (110 JICKITUSIM) zF &5
- 2 s
> S =
Y o 2
= S
6 cemecTp
1 Terutoo6MeH. Busipl CranuoHapHas TeIIonpoBOAHOCTb. OCHOBHBIE MOJIO- 14 |IIK-1
Teroo0OMeHa. KEHUSI TEIIONPOBOAHO-CTU. TerI0npoBOAHOCTD IIOC-
TernnonpoBoAHOCTD. KOW CTeHKH 0€3 BHYTPEHHHX UCTOYHMKOB Teruia. Ten-
JIOTIPOBOJHOCTH IUIOCKOM CTEHKU IIPU HAJUYHU BHY-
TPEHHMX MCTOUYHUKOB TeIlia. TeronpoBogHOCTh K-
JIUHAPUYECKON CTEHKNOE3 BHYTPEHHUX UCTOYHHUKOB
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teria. TernionpoBoIHOCT MUIMHAPUUYECKON CTEHKHU-
MPU HAJTMYUKA BHYTPEHHUX UCTOYHUKOB Teruia. MH-
TeHcudukaius Teronepenaun. HecrannonapHas
TEIJIONPOBOIHOCTh. beckoHeuHasi TOHKas TUIaCTUHA.
beckoneunslit nuauHIp, map. OnpeneneHue Koauye-
CTBa TEIUIOTHI T€JIa KOHEUHBIX Pa3MEpOB.

Htoro

14

2 KOHBEKTUBHBIN
TEILIOOOMEH B
onHodazHOU cpejie.

Huddepennmanbapie ypaBHEHHUS] KOHBEKTUBHOTO TETI-
nooomena. [TomoOue u MoeIpoBaHIE MPOILIECCOB
KOHBEKTHB-HOTOTEIII000MeHa. TernmooOMeH mpu CBO-
0O0HOM KOHBEKIIMH B OOJBIIIOM 00bEME OKOJIO BEPTH-
KaJIbHBIX TIOBepxHOCTeH. CBOOOTHASI KOHBEKITHS OKO-
JI0 TOPU30HTAIBHBIX MOBEpXHOCTEH. CBOOOIHAS KOH-
BEKITUsI B OTPaHUYEHHOM MPOCTpaHCTBE. TemrooTaaua
MIPU BBIHY>KJEHHOM MPOI0JIHLHOM OMBIBAaHUH TJIOCKOM
MOBEPXHOCTH. TemIo0T1a4a MPH BEI-HYKJICHHOM I10-
MepeYHOM OMBIBaHUH TPYO ¥ MmydkoB TpyO.. Onmca-
HUE TIPOIIeCcCa BEIHYKIEHHOTO TEUSHUS KUIKOCTH B
TpyOax..

14

Hroro

[IK-1

3 TenmooOMeH
U3TyYeHUEM

OCHOBHBIE TIOJIOKEHUS TEIII0O00OMEHA U3TYUCHHUEM.
3aKoHBI TEMIOBOrO M3NyuyeHus TermnooOMeH u3nyye-
HUEM MEX]Ty TBEPJIbIMU TeJIaMH, Pa3IeJICHHBIMU MPO-
3payHol (auaTepMUYHON) cpenoi. Tenma ¢ Tiockomna-
paJUIETBbHBIMU TIOBEPXHOCTSIMH. Telo ¢ 000JI09KOi 1
MIPOU3BOJIBHO PACIOJIOKEHHbIE Tena. M3nydyenue ra-
30B ¥ MapoB JIyduCThIN TEMIO0OMEH MEXKITY Ta30M U
000JIOUKOH.

HUroro

IK-1

4 TepMmonuHaMU4ECKUe
pacueTsl TEIIOBbIX
pexumoB. [Tpumepsl
MPaKTUYECKUX 3aj1a4

TermnonpoBOAHOCTh Yepe3 OAHOCIONHYIO TUIOCKYIO
CTeHKY. TennonpoBoTHOCT Yepe3 MHOTOCIOWHYIO
IJIOCKYIO CTEHKY. TernonpoBoaHOCT Yepe3 OTHO-
CJIIOMHYIO IMJIMHAPUYECKYIO CTEHKY. TerionpoBo-
HOCTb Y€pEe3 MHOTOCIIOWHYIO LIWJIMHIPUYECKYIOCTEH-
Ky. TermionpoBOJHOCTh Y€pPE3 OJHOCIONHYIO MIapOo-
BYIO CTeHKY. Ternooraaya npy JaMUHApHOM JIBHXKE-
HUU )KUJKOCTH B TpyOax. Temnoornaua npu TypOy-
JICHTHOM JIBMKEHUH KUJKOCTH B TpyOax. Ternooraa-
Ya MpH NPOoJI0JILHOM 00TEKaHUU TUTacTUHBIL. Terio-
OT/1a4a IpH MONepeyHOM OOTEKaHUU OAWHOYHOTO LU~
nuHapa. TenooTaaya npy monepeyHoM OMBIBaHUN
ny4ykoB TpyO. TermooTnaya nmpu cBOOOTHON KOHBEK-
nuu TermnooTavya mpu cBOOOJHOM KOHBEKIIMH B OTpa-
HUYEHHOM IIPOCTpaHCTBE. TeIIooTaya B )KUIKUX
MeTaiax. TemooTaa4ya npu KUIEHUH )KAKOCTH.
Temnoornaya pu KOHAEHCAUUHU napa. JlyducTsii Temn-
J000MeH MeXAy ABYMs MapajlieIbHbIMU IIaCTUHA-
MU. JIlyqucTsiii TEI1000MeH MEXly TOBEPXHOCTSIMH,
HaxOIIMMUCSIOIHA BHYTPH Apyroi. BnusHue skpa-
HOB Ha JIYUYUCTBII TEIUIOOOMEH.

Hroro

IIK-1
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Hroro 3a cemectp 40

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecneYyuBAKIIMMH (NPeAbl Ty IIIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIUIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMEU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabmuIE 5.3.
Tabmuua 5.3 — Pazfenbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

Ne pa3nenoB qaHHOW MUCIMIUIAHEL, 17151 KOTOPBIX
HE00XOMMO U3yueHHE 00ECTICUNBAIOLINX U
o0ecneynBaeMbIX JUCITUILINH

1 2 3 4

[IpeamecTByrOmMME TUCITUATITUHBI

HammMmenoBanme JUCHUITIINH

1 MHTerpanbpHple yCTPOMCTBA pagu03JIEKTPOHUKH + + +

2 Matepuaibl 1 KOMIIOHCHTBI DJIEKTPOHHBIX
CpenCTB

+ - +

[Tocnenyromue TUCIUIIITUHBL

1 OcHOBBI KOHCTPYHUPOBAHUS HNEKTPOHHBIX
CPEICTB

+

5.4. CooTBeTCcTBHE KOMIIETEHUM, JopMHUPYyeMbIX IPH M3YyYEeHUH TUCHUILIIUHBI, 1 BUI0B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3yYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NHUCHIUILIAHBI, U BUIAOB 3aHS -

TN

§ Bunnl zanstui

= e -

u . 3 ‘8 ‘g ®

5 q% ) S, S, OPMBI KOHTPOJIS

S = = g =

S =) = <

~ = ©

ITK-1 + + + + Ok3ameH, OtueT no Jabopa-
TopHO# pabote, Tect, OTuer
10 MPAKTUYECKOMY 3aHATHIO
6. UnTepakTuBHBIE MeTOABI M (POPMBbI OPraHU3ALMHN 00yUEeHHUS
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paTOpHBIX padboT

vy L=
= CIS
3 = 5
g %5
HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT z 5 &5
: : <
> o =
Y o 2
~ S/
6 cemecTp

1 TermooOmeH. Buapt TermmonpoBOAHOCTh INIOCKOM CTEHKHU IIPU HAJIMYUH 8 IK-1

TEII000MeHa. BHYTPEHHUX UCTOYHHKOB TEILIA.

TermnonpoBOgHOCTb. Hrtoro 8

2 KoHBeKTHUBHBIIT CBo0OOHASI KOHBEKIIUSI OKOJIO TOPU3OHTAIIBHBIX TO- 6 TIK-1

TETUI000OMEH B BEPXHOCTEH.
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onHoda3HOU cpejie.

Htoro

3 TerooOmeH Tennoo0MeH n3myyeHueM MeXy TBEPAbIMU TEIaMH, IK-1
U3IIy4YEeHUEM pa3/ie’IeHHBIMU IPO3PAYHON (AMaTepMUUHON) cpelon
Hroro 4
4 Tepmonunamuueckue | TepMonnHaMu4ecKue pacyeThbl TEIIOBBIX PE-KUMOB. IIK-1
pacueTsl TEIIOBbIX [Ipumepsl npakTHYECKUX 3a]1a4
pesxxuMoB. [Ipumepst Hroro 5
MPaKTUYECKUX 3aj1au
Hroro 3a cemectp 20
8. IlpakTHYeckue 3aHATHA (CEMHUHAPDI)
HaumeHnoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeeHo B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
L v =
I -
2 s 5
Z = 5
HasBanus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUIN (CEMHHAPOB) z - =5
o S E
= o =
a o 2
= o
6 cemecTp
1 Tennmoo6meH. Bujibl TermmonpoBOAHOCTH Yepe3 OMHOCIONHYIO TUIOCKYIO 14 |IIK-1
TEII000MeHa. CTEHKY. TennonpoBoAHOCT Y€pE3 MHOTOCIONHYIO
TenaonpoBOAHOCTS. IUIOCKYIO CTEHKY. TenaonpoBOAHOCTh YE€PE3 OJIHO-
CIIONMHYIO IMJIMHAPUYECKYIO CTEHKY. TermIonpoBo-
HOCTb UY€pe3 MHOTOCIOWHYIO IIMIIMHIPUUYECKYIO CTEH-
Ky. TemmonpoBoJHOCTE Yepe3 OAHOCIONHYIO Iapo-
BYIO CTEHKY.
Hroro 14
2 KOHBEKTHBHBII JuddepennnanbHble ypaBHEHUS! KOHBEKTUBHOT'O TETI- 12 |IIK-1
TETI000MEH B noodmeHa. [Tonobue u MoenupoBaHue MPOIECCOB
onHo(pa3Ho cpene. KOHBEKTHUBHOTO TEINIO0OMEHa.
Hroro 12
3 TenmooOmeH JIygucThIif TeTII000MEH MEXIy JBYMS Tapaji-JIeIbHbI- IIK-1
U3ITy4YEeHUEM MU IJIacTUHAMH. JIydUCTHIH TETIIOOOMEH MEXIY T0-
BEPXHOCTSMU, HAXOAALMMUCS OJHA BHYTPH JPYTOM.
Bnusinue 3xpaHoB Ha JTy4UCTHIA TEII00OMEH
Hroro
4 Tepmogunamuueckue | TepMoaMHaMHUYECKUE pACUETHI TEIJIOBBIX PEXKHMOB. 6 [IK-1
pacueTsl TEIIOBbIX Hroro 6
pexumoB. [Ipumepst
MIPaKTUYECKUX 3a]a4
Hroro 3a cemectp 40

Bugpl camoctosTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHbI B

Tabymite 9.1.

9. CamocTrosiTesqibHasi paboTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
2 5 =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=S 2 2
a e g
= S}
6 cemecTp
1 TemmooOmen. Bunsr [ToaroroBka k mpakTuue- 10 |IIK-1 TecT, DK3amMenH
TEII000MeHa. CKUM 3aHSATHUSM, CEMUHA-
TennonpoBOHOCTb. pam
IIpopaboTka JIEeKIIUOHHOTO 4
MaTepuaina
OdopMieHHE OTYETOB IO 4
nabopaTtopHbeIM paboTam
Uroro 18
2 KoHBEKTUBHBIHI [ToaroroBka Kk mpakTuue- 10 |TIK-1 Otuer no naboparopHoi
TEII000MEH B CKUM 3aHSATHIM, CEMHMHA- paborte, Tect, Dx3ameH
onHo(a3HoOI cpere. pam
[IpopaboTka J1eKIIHOHHOTO 6
MaTepuaita
OdopmieHre 0T4ETOB 110 6
nabopaTOpHBIM paboTam
Hroro 22
3 TenmoobmeH [ToaroroBka Kk mpaxkTHye- 8 IIK-1 Otyet mo 1aboparopHOU
M3ITy4YeHUEM CKUM 3aHSATHUSM, CEMUHA- pabore, Tect, Dx3ameH
pam
IIpopaboTka JIEeKIIUOHHOTO 4
MaTepuaia
OdopMieHHE OTYETOB T10 8
nabopaTtopHbeIM paboTam
Uroro 20
4 TepmonuHaMU4ECKUE IToaroroBka K mpaxkTuye- 12 |IIK-1 Otuer no 1aboparopHOH
pacueTsl TEIIOBbIX CKHM 3aHSATHUSAM, CEMUHA- pabote, Tect, Dx3aMeH
pexumoB. IIpumepst pam
TpaKkTHICCKNX 3a1aq [TpopaboTka JIEKITMOHHOTO 2
MaTepuana
OdopmieHre 0T4ETOB 110 6
nabopaTOpHBIM paboTam
Hroro 20
Hroro 3a cemectp 80
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa
Hroro 116
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
6 cemecTp
OTueTt o mabopaTopHOi 5 5 5 15
pabote
OT4er 1o NpaKkTUIECKOMY 10 5 10 25
3aHATHUIO
Tect 10 10 10 30
Hroro makcumyM 3a nepu- 25 20 25 70
Oon
DK3aMeH 30
Hapacraromum ntorom 25 45 70 100
11.2. IlepecyeT 0aJ/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEJICTaBICH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJIbHBIE TOYKH
bannel Ha 1aTy KOHTPOJIBbHOM TOUKH Onenka
> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha gaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. [lepecyeT cymMMbI 0A/JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY
[lepecuer cymMMBl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTaBIEH B TaOmuIe

11.3.
Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAUIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY
Urorosas cymma 6amios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)
IK3aMeH
5 (OTMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xoporo) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D )
TIOBJIETBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TIOBJICTBOPUTEIIHHO) (3a4TEHO
Y P 60 - 64 E (nmocpenctBeHHo)
2 (HEYRIOBIICTBOPHTENLHO) (HE Huxe 60 6annos F (HeymoBneTBOPUTENHHO)
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Kpyrnos, I''A. Termnorexnuka. [Inexrponnsiii pecypc] / I'A. Kpyrnos, P.U. bynrakosa, E.C.
KpyrnoBa. — Dnektpon. nan. — CII6. [DnexTponnslii pecypce]: Jlanp, 2012. — 208 c. — Pexum nocty-
na http//e.lanbook.com/book/3900 — 3ari. ¢ skpana. - Pexxum noctyna: http://e.lanbook.com/book/3900
(mata obpamenus: 17.07.2018).
2. Tpodpumona T.1. Kypc obueit ¢pusuku, YuebHoe nocobue aiisa By30B, 18-e uzn, M — Axaze-
must, 2010 -557(3)c. (nanuuue B 6ubmuotexe TYCYP - 252 7k3.)

12.2. lonostHUTEILHAS JIUTEPATypa
1. TBepmorenpHas AMMEKTpOHUKA: YueOHOe mocodue ais By30B / B.A. I'ypToB.- 2-¢ u3a., A0I. —
M.: Te6xnocdepa, 2005. 406 c. . (nanmuue B 6ubmorexke TYCVYP - 89 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Temmodusuka [DnekTpoHHBIN pecypc]: Metoandeckue yka3zanus mo CPC (caMocTosTenbHON
U HMHIUBUIYaJbHOH paboTe) CTYACHTOB, OOYYaIONIMXCS [0 HAaNpaBJICHUIO MOATOTOBKH OakaiaBpa
20.03.01 «Texnochepnas 6e3omacHoCcTh» / AnikapbsiH A. C. - 2015. 15 c. Jlara obpamenus 05.07. 2018. -
Pexxum noctyma: http://edu.tusur.ru/publications/5259 (nara obpamenus: 17.07.2018).

2. Temmodusuka [DIeKTpOHHBIN pecypc]: MeTroauueckue yka3aHus 1Mo JJabopaTOpHbIM padoTaM
JUISL CTY/ICHTOB, OOYUaIOIIMXCS 110 HANpaBJIeHUIO MOAroToBKY OakanaBpa 280700.62 «Texnocdepnas 6e3-
omnacHOCTh» (36 yacoB) / AnkapbsiH A. C. - 2015. 45 c. Jlara oopamenns 05.07. 2018. - Pexxum mocrtyma:
http://edu.tusur.ru/publications/5507 (mara obpamenus: 17.07.2018).

3. Temnodwusuka [IneKTpoHHBIN pecypc|: MeToaudeckre yKa3aHus M0 MPAKTHUYSCKUM 3aHITHSIM
/ AmnkapesH A. C. - 2011. 15 c¢. MHara obpamenus 05.07. 2018. - Pexum npocryma:
http://edu.tusur.ru/publications/1936 (mara obpamenus: 17.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE TIOCOOUS VISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUuTOPHOM paboThl 00ydarouxcs
U3 YHCIia JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlast I ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JL1s1 JIM1 ¢ HAapYLIeHUusIMH CJIyXa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JL1s1 711 ¢ HAapYLIeHUsIMY OIIOPHO-ABUTIaTeJILHOIO annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. Ilpu u3y4eHUM IOUCLUIUIMHBI PEKOMEHIYETCS MCIOJIb30BaTh 0a3bl JaHHBIX M MH(OpMAIM-
OHHO-CIIpaBOuYHbIE cHcTeMbl, K KoTtopbiM Yy TYCVYPa ectp moctyn https:/lib.tusur.ru/ru/resursy/bazy-
dannyh

13. MartepuajibHO-TEXHUYECKOe o0ecnedyeHue TMUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneyeHune

13.1. O01ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILIEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
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JEMOHCTpAIMOHHOE 000pyI0BaHNE U Y1eOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAIOIINE TEMATHUSCKHIE HII-
JFOCTPAIIMH TT0 JICKIIMOHHBIM pa3jieiaM JUCIUTUINHBL.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI

VYyeOHast ayuTopust

yueOHasi ayJuTOpUs ISl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBeE-
JICHHS 3aHIATUN MPAKTUYECKOTo TUTA, YIeOHAas ayUuTOPHs IS IPOBECHHS 3aHATHI CEMUHAPCKOTO THIIA,
MOMEIIIEHUE /ISl KyPCOBOT'O NMPOEKTUPOBAHUS (BBINOJIHEHHS KYPCOBBIX pabOT), MOMEIIEHUE JJIs IpOBeJie-
HUSI TPYIIIOBBIX M MHIVUBHUIYaJIbHBIX KOHCYJIBTAIU, TIOMEIICHHE TS TIPOBEJICHHS TEKYILEro KOHTPOJIS U
POMEXYTOYHOH aTTecTaluy, MOMEIIEHUE ISl CAMOCTOATEIbHOM paboThI

634050, Tomckas obmactb, 1. Tomck, Jleanna npocriekT, 1. 40, 419/2 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- Jlocka mapkepHasi;

- OOyuaromuii cTeH ] u3yueHus 0e30MacHoCTH (2 1T.);

- Kommnbrotep Ha 6aze [lentuym I1840;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- PaGouee mecTo mpermoaBares.

[TporpammHoe obecrieueHue:

— MS Office 2010

— Windows XP

13.1.3. MaTepua/ibHO-TEXHHYECKOE M IIPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT

JlaGoparopus 3KOIOTHYECKOTO MOHUTOPUHTA

yueOHast ayuTOpusl ISl IPOBEICHHS 3aHIATHI PAKTUYECKOTO THIA, yueOHast ayIuTOpHUs s TIPO-
BEJICHUS 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHITHH CEMHHAPCKOTO
TUIA, TIOMEIICHUE JJIsl KypCOBOTO MPOEKTHPOBAHUS (BBIIIOJIHEHUS KYpPCOBBIX Pa0OT), MOMEIICHUE IS
MPOBEICHUS TPYMNIOBBIX U MHIWBUIYaJIbHBIX KOHCYIBTAIIM, TMOMEIICHHE AJIi MPOBEACHUS TEKYIIETro
KOHTPOJIS M IPOMEXYTOUHOM aTTeCTAlluH, TOMEUIEHHUE JUIsl CAMOCTOSATEIbHON pabOThI

634050, Tomckas obmactb, . Tomck, JleanHa npocriekT, 1. 40, 416/2 ayn.

Onucanue UMeroIerocs 000py10BaHus:

- locka mapkepHasi;

- AkBapuyMm 15 1. IpsIMOYTOJIbHBIN;

- Cton nmab6oparopusrit 1200x800 (6 mT.);

- Muxpockort BUOME]] 3 (3 mit.);

- Mukpockon meauiuackuiit BUOME/] 3 (5mit.);

- AxBapuym 50 1. IpsIMOYTOJIbHBIN;

- Kommnpeccop;

- Harpesareinb ¢ TepMoperymnsatopom;

- Bogonarpesartens;

- ABTOKJIaB MOJTyaBTOMAaTHYECKUI;

- Becrl Adventurer;

- BerTsoxHO# mkag;

- Ph-metp nonomerp BIIK;

- Ph-meTp mopTaTtuBHBI;

- Mukpockorn LII®POBOI Motic DM-BA300;

- Mukpockon CTEPEO MC-1 (2 mr.);

- [Tpuntep HP LaserJet 1010;

- Cucrema BEHTUIISAIIUH;

- CyxoxapoBoit mkad;

- TepmocTat CyXOBO3AYIIHBIN C OXJIaKIEHUEM;

- learpudyra CM-6M.01;

- Cymka 15t XAMHYECKOH TTOCY/IBI;

- OGnyyaTens;
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- JIaGopaTopHbIii CTeH MOHUTOPHHTA (2 MIT.);

- Komnsrorep WS1;

- Kommnbrotep ¢ MOHUTOpOM;

- [I5SBM CORE2DUO E7500;

- 3mepuTtens apTepralibHOTO JaBiIeHUs (8 1IT.);

- Becrl HanmoabHEIE;

- Konuenrparomerp KH-2M;

- OborpeBarens;

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows
— Microsoft Windows

— OpenOftice

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecriedyeHne Il CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(dopMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMIL[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHON CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyarornyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAJIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEIEH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
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naun yuyeOHOM MHpOpMaIui B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
s onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3a1aHUsA

1. Yro Takoe TemIonpoBOAHOCTD?

1.1 TennonpoBOIHOCTH — MPOLIECC PACIIPOCTPAHEHMS TEIJIOBOW SHEPTUU B TBEPAOM TeJIE NPU HE-
MIOCPEJCTBEHHOM COIIPUKOCHOBEHHUH OTJENIbHBIX YACTHI] TEJIA, UMEIOLIUX PA3IMUHbIE TEMIIEPATYPBHI.

1.2. TennonpoBOJHOCTh — MPOLECC PACTIPOCTPAHEHHUSI TEIIIOBOM YHEPTUU B TBEPIOM TEJIE, KUIKO-
CTH ¥ Ta3e NpPHU HENOCPEICTBEHHOM CONPUKOCHOBEHHH OTENBbHBIX YAaCTHUI[ TEJIAa, UMEIOLUX pa3IndyHbIe
TEMIIEPaTypHI.

1.3. TennonpoBOJHOCTH — MPOLIECC PACIIPOCTPAHEHMSI TETIJIOBOM YHEPTHH B TBEPAOM TEIIE, )KUIKO-
CTH U Ta3e NpU HEMOCPEICTBEHHOM CONPUKOCHOBEHHUU OT/ENbHBIX YACTHUI[ TEJa, UMEIOLIUX Pa3InyHbIe
TEMIIEPATYPBI.

2. Yto Takoe KOHBEKIHUs?

2.1. IIpouecc pacnipocTpaHEHUs TEIUIOBOM SHEPTUH B TBEPJIOM TEJIE.

2.2. Ilpouecc pacnpoCTpaHEHUs TEIUIOBOM SHEPTUU AIEKTPOMArHUTHBIMHU BOJTHAMMU.

2.3. [lepeHoc TEmIOTH BMECTE C MAKPOCKOMMYECKUMH 00heMaMH BEIIeCTBAa HOCUT Ha3BaHUE KOH-
BEKTHUBHOTO TEIJIONEPEHOCA, U1 KOHBEKIIMH.

3. UTo TaKkoe Jy4YHCTBIN TemI000MeH

3.1. [Ipouecc nepenayu SHEPTUU B TBEPIOM TeETIE.

3.2. [Ipouecc nepenaun 3HEPTUH NIEKTPOMArHUTHBIMU BOJTHAMM.
3.3. [Iponecc nepenayn YHEPTUU HIEKTPOMArHUTHBIMU BOJTHAMH.

4. Yto Takoe TeMneparypHoe mose?

4.1. PaBHOMEPHOCTh 3HAYEHUI TEMIIEpATYphl BO BCEX TOUKAX PacCMATPUBAEMOI0 MPOCTPAHCTBA B
JIaHHBIfI MOMCHT BPEMCHH HA3bIBAIOT TEMIICPATYPHBIM I10JIEM.

4.2. COBOKYITHOCTb 3HAU€HUN TeMIIepaTypbl BO BCEX TOUYKAX PacCMAaTPUBAEMOI0 MPOCTPAHCTBA B
JIaHHBIfI MOMCHT BPEMCHH HA3bIBAIOT TEMIICPATYPHBIM I10JIEM.

4.3. COBOKYNMHOCTh 3HAYCHUU TEIIO(PHU3NUECKUX XapaKTePUCTHK pPacCMaTpPUBAEMOTO TIPO-
CTpPAaHCTBA B )IaHHI)IfI MOMCHT BPEMCHH HA3bIBAIOT TEMIICPATYPHBIM I10JIEM.

5. OnpeneneHune TEmI0BOro MOTOKa

5.1. KonmnuecTBo Temuia, Npoxosilee B €AUHULYY BPEMEHHU Yepe3 IPOU3BOIbHYIO TIOBEPXHOCTD.
5.2. KonnuecTBo TeIuia, NpoXoasIlee Yepe3 NPOU3BOJIBHYIO IIOBEPXHOCTD.

5.3. KonmnuecTBo Temuia, NpOXOoAsILIee B €IUMHUILY BPEMEHU Yepe3 TBEPLYIO IOBEPXHOCTD.

6. IINOoTHOCTB TEIIOBOrO MOTOKA

6.1. Xapakrepusyer TeMiepaTypHoOe IoJie.

6.2. XapakTepusyeT MpoLecc nepejadn S3HEPIui.

6.3. XapakTepu3yeT HHTEHCUBHOCTh TEIJIOBOTO MOTOKA.

7. Yto xapakTepusyeT Kod(p(UIUEHT TEIIOMPOBOAHOCTH

7.1. Ko duuueHT TeronpoBOAHOCTH XapaKTePU3yeT CIOCOOHOCTH BEIIeCTBA IPOBOAUTH TEILIO.

7.2. Koo puumeHT TermnonpoBoJHOCTH XapaKTepu3yeT U3aydyaTeabHble CIOCOOHOCTH abCONIFOTHO
4EPHOrO TeJa.

7.3. KoappummeHT TerIonpoBoJHOCTH XapaKTEPU3YeT MOTJIOMATEIbHBIC CITOCOOHOCTH Tea.

8. EnnHuna u3mepeHus TErIonpoBOIHOCTH
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8.1. Br/(kr *K).
8.2. B1/(M *K).
8.3. Br/(M2 *K).

9. Ot uero 3aBUCUT KOA(D(HUIIUEHT TETIIONPOBOAHOCTH?

9.1. TemniepaTypsbl, IPUPOLI MaTepHaia, MIOTHOCTH, BIAKHOCTH.
9.2. Ilpupons! maTepuana.

9.3. TemniepaTypsbl, INIOTHOCTH, BIAQKHOCTH.

10. Yro xapakTepu3yeT KO3 HUIIMEHT TeMITIepaTypOpOBOTHOCTH?

10.1. Koa¢pduimeHt temneparypornpoBOIHOCTH XapaKTepU3yeT CKOPOCTh W3MEHEHHs TEIIOBOTO
HOTOKA.

10.2. Koappunment temmneparyporpoBOJHOCTH XapaKTepU3yeT H3MEHEHUE TeMIIepaTyphl B HECTa-
LIMOHAPHBIX MpoLeccax.

10.3. KoappurmeHt TemneparyponpoBOJHOCTH XapaKTepU3yeT CKOPOCTh U3MEHEHUs TeMIepary-
pBl B HECTALMOHAPHBIX MPOLIECCAX U SABIAETCS MEPON TEMJIONHEPLIMOHHBIX CBOICTB Tela.

11. YpaBHenue @ypobe
11.1. q = - Adt/dx.
11.2. g =- adt/dx
11.3. g =- Adt/dx

12. YpaBuenue HeroTona — Puxmana
12.1. g =Al(tx1 - tcl ).

12.2. q=al(txk] - tcl ).

12.3. q=(tx1 - tcl ) al/o.

13. Yto Takoe CBOOOIHOE IBMKEHUE KUIKOCTH.

13.1. CBoOomHOE TEIIIOBOE JBMKEHHE BOSHUKAET B HEPAaBHOMEPHO MPOTPETON cpelie, T1e UMEIOT-
cs1 00J1aCTH C HANpaBJICHHBIM BHU3 TPaIUCHTOM TEMIIEPaTyp.

13.2. CBoOogHOE TEMIOBOE ABMXKEHHE BO3HUKACT B HEPABHOMEPHO IMPOTPETOM >KUIKOCTH, T
MMEIOTCS 00JIaCTH C HANPaBICHHBIM BBEPX IPAAMEHTOM TEMIEpaTyp.

13.3. CBoOoHOE TEMIOBOE IBMKEHUE BO3HUKACT B PABHOMEPHO MPOTPETOM KHUIKOCTH, TJe UMe-
I0TCS 00JIACTH C HAIIPABJICHHBIM BBEPX IPAJANCHTOM TEMIIEPATyp.

14. Yto Takoe BBIHYKJICHHOE IBUKEHUE KUJIKOCTH.

14.1. BeiHY)I€HHOE IBI)KEHHUE KUIKOCTH 00YCIOBICHO Pa3HUIICH TeMIlepaTypsl B Cpejie.

14.2. BeIHYX/ICHHO€ IBI)KCHUE KUIKOCTH 00YCIOBIICHO TIEPENa oM TUIOTHOCTH B Cpeie.

14.3. BoiHyX/1eHHOE ABM)KEHHE )KUIKOCTH 00YCIIOBJICHO IEHCTBHEM MTOCTOPOHHUX BO30YyAUTENEH.

15. Uto Ha3pIBaeTCA JaMUHAPHBIM PEKUMOM TEUECHMUSI

15.1. Teyenusi, koraa CUiIbl BI3KOCTH COM3MEPHUMBI C CHJIAMHU MHEPIIMU U JJIs1 KOTOPOTO XapaKTep -
HO OTCYTCTBHE OOMEHA YaCTHI] MEXIY CJIOSMU (IIePeMEIINBaHUE KUIKOCTH M0 CEYCHHIO TIOTOKA).

15.2. Teuenue, njsi KOTOPOTO XapaKTEPHO MPHUCYTCTBUE OOMEHA YaCTHUIl MEXKIY CIOIMHU (TIepeMe-
IIMBAHUE KUAKOCTH [0 CEUCHUIO TIOTOKA).

15.3. Teyenue, koraa CUiIbl BI3KOCTH HE COM3MEPHUMBI C CHJIaMU MHEPIUU U I KOTOPOTO Xapak -
TEepeH OOMEH YacTUIl MEXKIY CIOsIMH (TIEpeMEeITUBAaHIE KUIAKOCTH IO CEYCHUIO MTOTOKA).

16. Uto Ha3pIBaeTCs TYpOYACHTHBIM PEXHUMOM TEUCHHS

16.1. TypOy/ieHTHBIM Ha3bIBAETCS PEKUM TEUEHUs, KOTJAa CHUJIbI MHEPIIUA COM3MEPUMBI C CUJIaMU
BSI3KOCTH U JIJISl KOTOPOTO HE XapaKTepeH HHTEHCUBHBIN OOMEH YaCTHIl MEXKTY CIIOSIMH.

16.2. TypOyneHTHBIM HA3bIBAETCS PEKUM TEUCHUS, KOTJIa CHUJIbI MHEPIIMK TIPEeo0IaatoT HajI CHila-
MU BSI3KOCTH | JUISI KOTOPOTO HE XapaKTEPeH WHTEHCUBHBIM 00MEH YaCTHUI[ MEKY CIOSIMHU.

16.3. TypOyneHTHBIM HA3bIBAETCS PEKUM TEUCHUS, KOTJ[a CHUJIbI MHEPIIMH TIPEeo0IaatoT Hajl CHila-
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MU BA3KOCTH U JJIS1 KOTOPOI'O XapaKTCPCH MHTEHCUBHEBIN 00MEH JaCTULl MCKAY CIIOAMMU.

17. Yucao Peiinonsaca
17.1. Re = vdp/u

17.2. Re = vdp/pn

17.3. Re =vdp

18. Kputepuii [Ipanamns
18.1. Pr=v/A.
18.2. Pr=v/a
18.3. Pr=v/5

19. 3akon Kupxroga

19.1. E1/A1 =E2/A2 = ... = E0/A0 = f(T)
19.2. EI/R1 =E2/R2 = ... = E0/RO = f(T)
19.3. E1/D1 =E2/D2 = ... =E0/DO0 = f(T)

20. 3akon Credana-bonpimana
20.1. E0 = CO0 (T/100)2
20.2. EO = €0 (T/100) 4
20.3. E0 = CO0 (T/100) 4

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1 Kakum mMeTonoMm: peHOMEHOJIOTHYECKUM UM CTaTUCTUYECKUM — OMMCHIBAIOTCS MPOLIECCHI TETl-
JIOTIPOBOAHOCTU?

2 B yem ominnure Mex1y HEHOMEHONIOTMYECKUM U CTATUCTUYECKUM METOJIaMU OIUCAHUS TEeIio-
BBIX IIPOLIECCOB?

3 Yro Ha3bIBAIOT TEMIIEPATYPHBIM IOJEM, IPAJUEHTOM TeMIIEpaTyphl?

4 JlaiiTe onpeneneHrne n30TepMUIECKON IOBEPXHOCTH U U30TEPMBI.

5 JlaiiTe onpenesieHne U HA30BUTE €AWHULIBI U3MEPEHUSI CIEAYIOMUX (PU3MUECKUX BEJIMYUH: T -
JIOBOM MOTOK, IUIOTHOCTH TEIUIOBOTO MOTOKA, KO3()(HUIIMEHT TETIIONPOBOJHOCTH.

6 Chopmymupyiite 3akonbl Dypse u HeroTona — Puxmana.

7 IlepeuncnuTe nuana3oH 3HaAYCHUH KOA(PQPHUIHMEHTa TEIUIONPOBOAHOCTH METAIIOB, HEMETAILIOB,
JKUJIKOCTEN U ra3oB.

8 Ilepeuncnure NOMyIIEHUs,, HEOOXOIUMBIE Ul BbIBOJA TU(PepeHIINaIbHOI0 YPaBHEHHS TEII0-
IIPOBOJIHOCTH.

9 Kakoii 3aKOH 10JIO’KEH B OCHOBY BbIBOJIa 1M (EepeHINaTBHOIO YPABHEHUS TEIUIONPOBOAHOCTH?

10 [daiite onpeneneHue U 3alUIINTE €IUHUIBI U3MEPEHUsT 00bEMHOM MOIIHOCTH BHYTPEHHUX HC-
TOYHMKOB TeI1a, KO3()PULIMEHTOB TEMIIEPAaTYpONPOBOAHOCTH U TEIUIOOTAAYH.

11 3anumute nuddepenuanbHOe ypaBHEHUE TEIJIONPOBOAHOCTH.

12 IMosicHuTe, moyemMy HEOOXOAUMO JIOMONHAThH AU depeHIranbHble YpaBHEHUs KPaeBbIMU YCIIO-
BUSIMU.

13 IlepeuricauTe cocTaB KpaeBbIX YCIOBUM (YCIIOBHM OTHO3HAYHOCTH).

14 Yto onpenensoT reoMeTpuieckue u pusndeckue ycuoBus?

15 YTo 3a1a10T U B KAKOM CJly4ae OTCYTCTBYIOT Ha4aJIbHBIE YCIOBUA?

16 Ilepeuncaute BUIbI TPAHUYHBIX YCIOBUNA. YTO OHU BBIPAXKAIOT C TOUKH

3peHHsI MaTeMaTUYeCKOi (PU3UKK U TP pEeIIeHUH 3a/1a4 TeTJI0NPOBOJHOCTH?

17 3anmumute nquddepeHnnanbHoe ypaBHEHUE TETUIONPOBOJHOCTH 0€3 BHYTPEHHUX HCTOYHUKOB
TeIuIa JUIsl LAJIMHAPUYECKON CTEHKH U €r0 PELICHHUE.

18 3anumuTe pacueTHble (POPMYINIBI U €AMHUIIBI U3MEPEHUS CIEIYIOMNX (PU3NUECKUX BEJIINYMH:
JIMHEMHAs IUIOTHOCTh TEIUIOBOIO MOTOKA, JIMHEHHBIE TEPMUYECKUE CONPOTUBIICHUS TEIIOOTAA4H, TEIJIO-
nepesadu ¥ TerIONPOBOJHOCTH MHOTOCIOMHON LIMIIMHAPUYECKON CTEHKH, JIMHEHHBIN KOA(p(UIUEHT Terl-
JIOTIEpEaYH.

19 3anumuTe BeIpaKeHUE U CXEMAaTHUYECKU M300pa3uTe pacrpeesieHue TeMIepaTypbl B OAHOPO-
HOW ¥ MHOTOCJIOMHOM IWIMHAPUYECKUX CTEHKAX IPU 3aJaHHBIX TEMIIEpaTypax MOBEPXHOCTEM.
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20 3anuimuTe BhIpaKEHUE VIS JIMHEWHOW IUNIOTHOCTHU TEIJIOBOTO MTOTOKA B CIIy4ae MHOTOCJIOMHOMN
HUINHAPUYECKON CTEHKH, COCTOSIIEN U3 N OMHOPOAHBIX CIOEB, MPH 3aJaHHBIX TEMIIEpaTypax €€ MOBepX-
HOCTEM, a TAKXKE B IIPOLIECCE TEIUIONEPEaayH.

21 JlaiiTe ompeneneHne 1 3alUIIUTEe BBIPAKCHUE SISl SKBUBAJIECHTHOTO KO3 (GUIIMEHTA TEILIONPO-
BOJHOCTH MHOT'OCJIOMHOW LIWJIMHIPUYECKOU CTEHKHU.

22 3anmumuTe BBIPAKEHHUE MUl ONpPENETCHUs TEMIIEpaTypbl B IJIOCKOCTH CONPUKOCHOBEHHUS
MIPOMU3BOJIBHBIX CJIOEB MHOTOCJIONHON UMUJIMHIPUYECKOU CTEHKH.

23 JlaWiTe ompeneneHue W 3alUIIATE PACYCTHYIO (HOPMYITY JUIsl BEIYMCICHUS KPUTHYECKOTO JIHa-
MeTpa U30JISIIIH.

24 TlosicHuTe, B KAKOM CJTy4dae TeIJIOBOM IMOTOK Yepe3 IMIMHAPUIECKYIO CTCHKY OylIeT Bo3pacTaTh
MIPU HAJIOKEHUH U3O0JISALINH.

25 B kakux ciaydasx yBEeJIWYEHUE TEIUIOBOTO MOTOKA MPU HAIOKEHUHU U30JSLUNA UTPAET MOJIOXKHU -
TENbHYIO POJIb?

26 Chopmymupyiite 3akoH HproToHa — Puxmana.

27 3anummTe onpeneneHue ko3 puuueHTa TemnooTIaum.

28 Ilepeuncnure BUIbI KOHBEKIIMU U JAUTE UX OMPEACIICHUE.

29 KakuM npoLeccoMm sIBJIIETCS TEIUIO0TAaYa — IPOCTHIM MIIHM CIIOXKHBIM — U IToYeMy?

30 I[epeuncnute Teruiopu3ndecKre CBOMCTBA KUaKocTel. HazoBute mopsi-

JIOK BEIMIMHBI KO3()(PUIIMEHTOB BSI3KOCTH IS BOABI M BO3yXa MPU KOMHATHOM

TEeMIIepaType.

31 SABnsiercst 11 K03(PPULIMEHT TEMITOOTAAYH TEIUIOPU3UIECKUM CBOWCTBOM

U rovyemy?

32 3anuiurte onpeieaeHue U eIMHULIBI U3MEPEHUS TMHAMUYECKON U KUHEMAaTUYECKON BA3KOCTH.

33 Ilepeuncnute peKUMbl T€UEHUS )KUAKOCTEN. Kakoe KpuTepruaabHOE YHUCIIO UX ONpPeneseT?

34 Kak u noyeMy 3aBUCHUT TEIUIOOTAAYA OT PEKUMOB TEUEHUS )KUJIKOCTH?

35 [aiite onpeneneHrue ruipoAUHAMUYECKOTO U TEMIIEPATYPHOIO MOTPAHUYHBIX CJIOEB.

36 JlaiiTe ompeneneHUe TEIIOBOTO M3IY4YEHUs, MOSCHUTE €ro MexaHu3M. UTo Ha3bIBAIOT Jy4u-
CTBIM TEII000MEHOM?

37 Kakue Buabl u3nyyeHus Bbl 3Haete? Kakue JIMHBI BOJIH UM COOTBETCTBYIOT?

38 Kakoe m3ny4yeHne Ha3bIBACTCS CEJIICKTHBHBIM WM BHIOOPOYHBIM? B KakoMm ciiydae u3iaydeHue
MMeEeT CIUIOIIHOM creKTp?

39 Yrto Ha3bIBaIOT 0OBEMHBIM U TIOBEPXHOCTHBIM H3TydeHueM? N3mydenue

KaKHX TPYII BEIIECTB HOCUT OOBEMHBIN HITM TIOBEPXHOCTHBIN Xapakrep?

40 Vzny4yeHre KakuxX rpymnn BEMIECTB UMEET CIUIOMIHON WA CEJIEKTUBHBIN

CIEKTp U nouemy?

41 Kakoe n3iy4yeHre Ha3bIBalOT PABHOBECHBIM WJIM HEPABHOBECHBIM?

42 Kaxwue Tena Ha3bpIBaloT a0comoTHO yepHbiMU? Cepbimu?

43 B xakoMm cirydae MoBepXHOCTh Ha3bIBAETCS 3epKATbHONU? AOCOMIOTHO Oenoii?

44 Kakwue cpeapl Ha3pIBAIOT quarepMudHbiMu? [laiiTe onpenenenre k03()PHUIIMEHTOB MOTTIOMICHHS,
OTpPa)KE€HUS U MPOHUIIAEMOCTH. 3aIIUIINTE COOTHOILIEHUE MEXKYy HUMH.

45 Chopmynupyiite 3axkonsl [nanka, Penes — [lxxunca u Buna 1711 paBHOBECHOTO M3ITy4eHHS a0 -
COJIFOTHO YEPHOTI'O TEJA.

46 Chopmymupyiite 3akon Credana — bonpiimana.

47 Chopmymupyiite 3akoH Kupxroda u cneacTBust u3 Hero.

48 Chopmymupyiite 3akon Jlambepra.

14.1.3. Bonnpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
TennonpoBOgHOCTh 4Yepe3 OAHOCIOWHYIO IIOCKYH) CTEHKY. TeruionpoBOJAHOCTh YEPE3 MHOTIO-
CIIOMHYIO TUIOCKYIO CTEHKY. TeraonpoBOAHOCTh Yepe3 OAHOCIONHYIO LWINHAPUYECKYIO CTEHKY. Teruio-
IIPOBOJIHOCTH YE€PEe3 MHOTOCIONHYIO IIMIMHIPUYECKYIO CTEHKY. TerIonpoBOJHOCTh Yepe3 OAHOCIONHYIO
IIAPOBYIO CTEHKY.
HuddepenunanbHble ypaBHEHHs] KOHBEKTUBHOTO TeruiooOMeHa. [lonoOue n MozaenrpoBaHue npo-
[IECCOB KOHBEKTUBHOI'O TEIIOOOMEHA.

14.1.4. Tembl 1a00paTOpHBIX padoT
TernonpoBoAHOCTH IJIOCKON CTEHKU IPU HAJTMYUU BHYTPEHHUX UCTOYHHMKOB TEILIA.
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CB00OOIHAST KOHBEKIIMSI OKOJIO TOPU30HTAIBHBIX TOBEPXHOCTEH.

TeruiooOMeH M3ITy4eHUEM MEXKIy TBEPIBIMH TEIaMH, Pa3/IeiICHHBIMU TPO3PAavyHON (IuaTepMuy-
HOI1) cpenoit

TepMomuHaAMHUYECKHE pacyeThl TEIUIOBBIX Pe-)KUMOB. [I[puMephl MPaKTHYECKHX 3a/1a4

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLIIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCBMEHHAs
IIPOBEpKa

C napyueHusMu
ciyxa

C napymenussmu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPpOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
OO0IIEeMeTUITUTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MIPUDTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJIUJAaM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTcsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCHOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPE/ICTaBIICHUE OTBETOB YCTHO.

[Iponemypa orieHHBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpelycMaTpUBAeT MpeocTaBleHue nHpopmanun B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS H BOCTIPUATHS HHPOPMALINH:

JL1s1 ML ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Aypa OLCHUBAHUS PE3YJIbTATOB 06y‘-IeHI/I$I MOXKET NPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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