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KBanudukauus (cTenens): ucciedogamens, npenooasameb-uccie008amens

®opma o0yueHmsi: ouHas

NHCcTUTYT: MaTeMaTUKH, €CTECTBO3HAHUS U TEXHUKHU
Kadeapa: ¢usuku, paAMOTEXHUKHU U SJIEKTPOHUKU

oyHas ¢opma

3a04Has popma

Kype 2
CemecTtp 4
Jlexnun 18
JlaGopaTopHble 3aHATUSA

IMpakTHyeckue (ceMUHAPCKHE) 3aHATUS

KonTpoanb

CamocrosiTesibHas padoTa 18

Bcero uacos: 36

TpynoemkocTs: 1 3a4eTHas eTMHULA.

PazpaboTtunk paboueit mporpamMmei:
KaHOUOam (husuko-mamemudeckux Hayk, OOyeHm

J.B. Ky3zneyos

oAU Ch



|. OPTAHU3AIIUOHHO-METOJIUYECKHUMI PA3JIEJI

Henp u3ydeHMsi AUCHMILVIMHBI sBJIA€TCS (OPMUPOBAHUE MPEIACTABICHUNH 00
OCHOBHBIX TE€pMO3JIeKTprUUecKuX d(PpdekTax B TBepabIX Tenax: agdexre 3eedeka, [lenbThe,
Tomricona, B TOM 4uClie W IpU HAIMYMM MArHUTHBIX MOJEH, M crnocobdax HxX
TEOPETUYECKOTO OMNMCAHMSI B paMKax pacCMOTPEHUS] KUHETHYECKOI'O YpaBHEHUs
bonbumana. PaccMoTpeHue cnoco00B MX MPAKTUYECKOTO HMCMOIb30BAHUS B PA3NUYHBIX
YCTPOMCTBAaX MOJIYIIPOBOAHUKOBOW JJIEKTPOHUKU. DOpMHUpPOBAHME MPEICTABICHUN O
MEPEKPECTHBIX TEepMOAU(DPY3UOHHBIX M  TEPMOAIEKTPOKMHETHUECKUX dS(Pdexrax B
pacTBOpax 3JMEKTPOJUTOB U PACIUIaBaX COJIEH, KUCIOT U LIEIOYEH.

3apaum u3ydeHus JMCUMILIUHBI
3agayaMu W3y4eHUS TUCIUILIMHBI SBIISTFOTCS MOTy4YeHNE 00YUYaIOMUMHUCS B ACTIMPAHTYPE
IpEICTaBlICHUs. O CIOco0ax OMUCAaHUSI OCHOBHBIX TEPMOIJIEKTpUUYECKUX 3(P(DHEKTOB B
TBEPIBIX Tenax, 00 AKCIEPUMEHTAIbHBIX METOAMKAX H3MEPEHUs TEPMOIIEKTPUUYECKUX
K03 QUIIMEHTOB M crioco0ax MX HCIMOJIb30BaHUS JIsi ONMpPENeNieHUs 3HAUMMbIX CBOMCTB
KOHJIEHCUPOBAHHBIX TEJI, PACCMOTPEHUE MPUHIIKIIA PAOOTHI U YCTPOICTBA MPUOOPOB ISt
U3MEpEeHus

Mecto aucuuninabl B cTpykrype OIIOIIL: peanusyercs B paMkax BapuaTUBHOU
gactu 0sioka b1 «Jluctumminael (MOTyITH)».

I[lnanupyemble pe3yJbTaTbl O0y4YeHHs IO
HHIMKATOPAMH JOCTHKEHUS] KOMIIeTEHINH:

AUCHUIIJINHE, COOTHECCHHBIC C

Kon
KOMIIETEeHIIMH

Iliianupyemble pe3yibTaThl 00yUeHUs

NHaukaTopbl 10CTHKEHUST KOMITETEeH Uil
0 TUCIHUILINHE

IK-1

3HATh.

- COBPEMECHHBIC TCHICHITMH B ITPOOIEMATHKY
HAYYHBIX HCCJICOBAHUI B 00JIaCTH (PU3UKU
KOHJICHCHPOBAHHOT'O COCTOSTHUS,

- METO/I0JIOTHYECKHUE ITOIXOIBI K
TUTAHUPOBAHUIO M OCYIIECTBICHUIO HAYYHBIX
HCCJIEIOBaHNI B oOJactu busuKn
KOHJCHCHPOBAHHOT'O COCTOSTHUS,
- OCHOBBI OIIEHKM KauecTBa
HCCICAOBAHUN B obactu
KOHJICHCHPOBAHHOT'O COCTOSTHUS.

HAaY4HBIX
bu3uKu

3HaeT:

- COBpPEMEHHbIE TEHCHIINU U
npo0JIeMaTUKy HAYYHBIX HCCIEAOBaHUN
B 00ylacTl (pU3MKU KOHJCHCHPOBAHHOTO
COCTOSSHUSI U TEPMODJIEKTPUUYECKHUX
SIBJICHUI

- METOJOJIOTMYECKHE  MOAXOIbl K
IUIAHUPOBAHUIO W OCYIIECTBIICHUIO
HAay4YHBIX UCCIIEJOBaHMM B oOiactu
(GU3UKN KOHJIEHCHUPOBAHHOTO COCTOSHUS
B paMKax YUCHHS 00
TEPMOAJICKTPUIECTBE;

YMeETh:

- IJIaHUPOBATH n
CaMOCTOSITEITEHYIO
HCCIIEIOBATEIBCKYIO
obmactn  (U3UKH
COCTOSIHHS,

- COCTaBJSITh W OQOPMIISITH TPOTPAMMY

OCYILIECTBJIATH
Hay4HO-
JIEATENBHOCTD B
KOHJIEHCHUPOBAaHHOT' O

yMeeT:

- IMJIaHUPOBATH u OCYHICCTBJIATDH
CaMOCTOSITEITEHYIO HAy4HO-
HCCICAO0BATCIILCKYHO ACATCIIbHOCTD B
obyacti (PU3UKK TEPMOITEKTPUIECKUX
SIBJICHUI KOHACHCUPOBAHHOT'O
COCTOSIHUS,
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Hay4IHOTO HCCIICA0BAaHMS, OTUYETHYIO
JOKYMEHTAIlMIO [0 MTOraM MpPOBEICHUS
Hay4HO-UCCIIEIOBATEILCKON IeATEIbHOCTH,
- OCYILECTBISATH BHEAPEHUE PE3YIHTATOB

- COCTaBJATh U OGOPMIISTH MPOTPAMMY
HAay4yHOTO  HCCJIEIOBAHUS, OTYETHYIO
JOKYMEHTALMIO [0 UTOraM IpPOBEACHUS
Hay4YHO-UCCJIEA0BATEIbCKON

COOCTBEHHOW HAYYHO-HUCCIIE0BATEIIbCKOM NEITEILHOCTH,

NesITeIbHOCTH B IPAKTUKY B 00JacTH

(bU3MKN KOHJIEHCUPOBAHHOTO COCTOSIHHUSI.

BJIAJETh. BJIaJIeeT.

- HaBBIKAMU TIJIAHUPOBAHUS W BBITTOJHCHUS | - HaBbIKAMH  TUTAHHPOBAaHUS |

CaMOCTOSTEIIbHOU Hay4YHO-
MCCIIEJ0BATEIbCKOM JeATEIIEHOCTH B
ob0macth  (QU3MKK  KOHJACHCUPOBAHHOTO
COCTOSIHHS,

- METO/IMKOH TUIAHUPOBAHUS U MPOBEICHHUS
OIIBITHO-3KCIICPUMEHTAIbHOI ~ paboThl B
ob0macth  (U3MKK  KOHACHCHUPOBAHHOTO
COCTOSIHHS,

- HaBBIKaMU o(hopMIIeHHSI HAyYHOI paboThI,
€€ IMPEe3EHTAIlMH U 3alIUTHl B 00JIaCTH
(U3UKN KOHIEHCUPOBAHHOTO COCTOSIHUSI.

BBITTOJIHEHHUS] CAaMOCTOSATEIbHON Hay4yHO-
UCCIIEIOBATEIbCKOM  NIESTETBHOCTH B
o0macTH (PU3MKH TEPMODIICKTPUUECKUX

SIBJICHHI KOHJICHCUPOBAHHOT'O
COCTOSIHHS,

- METOINKOM IUTAHUPOBAHUS u
MIPOBECHHUS OIIBITHO-

AKCTIEPUMEHTAIBHOW pabOThl B 00J1aCTH
(GU3UKN TEPMODJIEKTPUUECKUX SBICHUHN
KOH/ICHCHPOBAHHOTO COCTOSTHHSI.

1. COAEP’ KAHUE U OFBbEM IUCHUIIJINHBI

€ YKa3aHHeM KOJIU4YeCTBA YaCOB, BblJleJIEHHBIX HA KOHTAKTHYIO padoTy 00y4aroimmxcs

C mpenoaaBarTrejaeM (l'lO BHIaM y‘leﬁHbIX 3aHHTHﬁ) n HA CAMOCTOATEC/ILHYHO paﬁoTy

Ounas popMma 00yueHust

Ne | HaumMeHOBaHHe Pa3/ie/ioB U Beero AyIuTOpHBIE 3aHATHS Cam.

n/m TeM JK 3 JIb pao.

1. Pa3znen 1 20 18 18
Tema 1. KonraktHble

2. spreHust. Dpdekt 3eedeka. 4 2 2
Tema 2. DddexT IlenpThe.

3. O¢pdext Tomcona. 4 2 2

4. Tema 3. Dddext 5 5
OTTUHICray3eHa.
Tema 4. D dext Hepuera. 2 2
Tewma 5. [lonepeunsiii u

6. IPOIOJIBHBINA AP PEKT 4 2 2
HepHcra-OTTHHICray3eHa.

7. Tema 6. D¢ dexr Puru- 4 > >
Jlenroka.

8. Tema 7. D dext Mamxu- 4 > >
Puru-Jlearoka.
Tema 8.
Tepmonuddy3nonusie u

9. TEPMOIJICKTPUIECKHE 4 2 2
SIBTICHHS B YKHIKUX
HIIEKTPOJIUTAX.

10. | Tema 9. 4 2 2




TepMOrIEKTPOKMHETUYECKHE
SABJICHUSA B dKUJKHUX

AJIEKTPOJIUTAX.
11. | @opma omuemnocmu saem=—4
cemecmp
12. | Umoeo 3a 4 cemecmp 36 18 18
13. | UTOTO: 36 18 54 18

3aouHnas popma oOyueHust
He peanusyemcs.

I1l. OHEHOYHBIE MATEPHUAJIBI VIS ITPOBEJEHUS TEKYIIEA 1
INPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIIUXCA ITO AUCHUIIJIMHE

Texymas aTrecranys IpoBOAUTCA B (popMe KOHTPOIBHON pabOTHI.
TunoBoii BApMAHT KOHTPOJIBbHOH padoThI

1. Tepmonapa BucMyT-kerne3o ¢ mocrosiaHoit C = 92-10° B/°C u conpornpnenuem
= 5 Om npucoeMHEHa K TaJbBaHOMETPY C BHYTPEHHUM corpotuBieHrnemM R = 110
Om. Kako#i TOk MOKaXeT raJiIbBAHOMETP, €CIU OAWH CIail TepMONapsl MOrpPy3UTh B
nap KUIsien noJl HOpMaJIbHbIM JaBJI€HUEM BOJIbI, a IPYroil — B TatoUui jen?

2. Kakosa nocrosiunas C tepMonapbl BUCMYT-TELIYp, €CIU MPHU MOJKIIOUEHUH €€ K
rajbBaHOMETPY C BHYTpeHHHM comnpotuBienneMm R = 100 Om wu
YyBCTBHTEIBHOCTBIO Ha ofHO gemenme 10° A, MuHHManTbHAs pa3HOCTH
TeMIIepaTyp, KOTOPYI0 MOXHO u3Meputh, AT = 210° °C? Co- npoTuBiIeHHEM
TepMOIapbl NpeHeOpeyb.

3. [ns ompeneneHusi TemIepaTypbl ME€Yd B HeEe BCTaBJI€HA TepMolapa HUKEIb-
auxpom ¢ noctosaaoiC = 0,5 10° B/°C, mpucOenHHEHHAS K TalbBaHOMETPY C
BHyTpeHHUM conpotuBieHueM R = 20000M u ¢ 4yBCTBUTEIBHOCTBHIO Ha OJHO
nenenne 10° A. Ipu Temnepatype Broporo crasi T» = +15 C raasBaHOMeTp gaeT
otkionenue b = 25 nenenwuii. Yemy paBHa Temreparypa 7jmedn?

4. ]Jla pa3nuyHBIX MeTajsla HaXoAsATCA B  CONPUKOCHOBEHUHU. JlaBnmeHue
AIIEKTPOHHOTO ra3a B MEPBOM MeTailjie P; U paboTa BBIXOJA AJIEKTPOHA U3 ITOTO
MeTana A; 1aBieHue 3JIEKTPOHHOTO ra3a BO BTOPOM MeTaiie P, U paboTa BbIX0OAA
ANEKTPOHA U3 Hero A,. HalTh KOHTakTHYyI0 pa3HOCTh TNOTEHIMAJIOB, €CIU
TeMIiepatypa 0ooux meTamion 7.

5. U3 ykazaHHbIX MeTaIoB (CM. 3a1auy 4) cocTaBlieHa TepMoIapa ¢ JIByMs CHasMH,
HAXOISIIMMUCS TIpU TeMmreparypax 11 u T,. Haltu TEepMOAIEKTPOABUKYIILYIO
CHITY.



Vkazanue. JlaBnenue P 3J€KTPOHHOIO ra3a B METaJUI€ CBA3aHO C KOHIEHTpalueun N
DJIEKTPOHOB M Temmepatypor ] Metauia cootHomienueM P = NK7, tme k —
noctosiHHast bonblmana.
6. MMeroTcss ABa MeTallla C KOHIGHTpAIHeil CBOGOAHBIX di1ekTpoHoB M=10°%> n
N,=10°°">.  OmnpenenuTs BHYTPEHHIO KOHTAKTHYI0  PAa3HOCTh  IIOTCHIHATIOB,
BO3HUKAIOIIYIO IIPY MPUBEICHUN 3TUX METAIIJIOB B COMPUKOCHOBEHHE.

Bomnpocs! k 3auery
(4 cemecTp, ouHasi popma o0yueHHs)

KoHTakTHas pa3HOCTH MOTEHITNATIOB.
SBnenue IlenpThe.

SBnenne TommncoHna.
["anbBaHOTEPMOMArHUTHBIE SIBJICHUS.
SIBneHue DTTUHICTray3€eHa.

Oddext HepHera.

Huddyszus. YpaBuenus Ouka.
Tepmoauddys3un B pacTBOpax 37IEKTPOIUTOB.

©ooNOOhhWDNE

. Tepmoaund¢y3nonHas pa3HOCTb MOTEHIIUATIOB.

10 Koaddumuent Cope u kospdunuent repmoaudpysuu.
11.TepModAEKTPOKMHETHIECKHM 2P DEKT.

12 CootHouenuii B3aumMHoctu OH3arepa.

13.Metoauky usmepenus koddgdunrenta tepmo/[C pacTBopa 3IEKTpOIUTA.

|V. MIEPEUYEHBb OBSI3ATEJILHOM U JIONOJTHUTEJIBHOMN JUTEPATYPHI

5.1. OcHoBHas aUTEpaTypa

1.3yes, A.IO. TepmoanHamuka u CTpyKTypa TBepAoro tena. [Ipaktukym : yuebHOE
nocobue / A.1O. 3yes, I.C. LIBeTkoB. - EkarepunOypr : 3garenscTBo Y paibCcKoro
yauBepcuteTa, 2012. - 12&. - ISBN 978-5-7996-0788-3T,0 sxe [DaeKTpOHHbIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&239717. {lata oOpamieHus
01.09.2020.)

5.2. JlonoJHUTEJIbHASI JIUTEPATypa
1. 3axapenko, B.A. MeToabl ¥ cpelncTBa TEIUIOBOTO KOHTpOJIA : ydeOHoe mocooue /
B.A. 3axapenko, A.A.Banbke ; MwunoOpHayku Poccuu, OMCKuii rocyaapCTBEHHbBIN
TeXHUYEeCKUU yHUBepcuTeT. - Omck | M3parensctBo OMI'TY, 2017. - 11@. : Tabm., rpad.,
wi. - bubmmorp.: c. 103-108 - ISBN 978-5-8149-2537-4'¢ ke [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=3¥63.  (latra  oOpameHus
01.09.2020.)



2. MeTonpl ucciieI0BaHUs TeTUIOTPOBOAHOCTH, MIEKTPOIIPOBOTHOCTH M KOA(P(HUIIMECHTA
3eebeka : yueOHO-MeTouueckoe mocooue : [16+] / A.B. HosotensHoBa, A.B. Acau, A.C.
Tyxmaxosa, K.JI. CamyceBuu ; YauBepcurer U'TMO. —Cankr-IleTepOypr | YHUBEpCUTET
NUTMO, 2019. — 2. : un., Tabi., cxeM. —Pexxum goctyna: o noanucke. — URL:

https://biblioclub.ru/index.php?page=book&id=566 {#3ra oopamenus: 01.09.2020).
bubmmorp. B kH. — TeKCT : 3JIeKTPOHHBIMN.

V. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «<MUHTEPHET», HEOBXOINMbIX
I OCBOEHUA TN CIUTIJINHBI

Ne Ccbliika Ha
. HaumenoBanue pa3padoTku B
1011 UHGpOopMaALMOHHBIH N JocTynmHocTh
3JIEKTPOHHOI opme
pecypc
Poccuiickoe o0pa3oBaHue:
DenepajbHblil mopTada. Bkiaouyaer
CCBIJIIKH Ha MopTaJibl n CaMlThI
o0pa3oBaTeNbHbIX ©XKJICHUH,
1. http://edu.ru/ P YAPSIRACHHIL, 3

rOCyJapCTBEHHEIE obpazoBatenbHbie | CBOOOTHBIN JOCTYII

CTaHJApThl, HOPMATHUBHBIE JOKYMEHTHI,
Karajor OJKCKypcMd U  o0ydaronimx
IPOTpamMM.

opunmanbHeii  callt  MwuHHMCTEpCTBa
http://www.profile- | o6pazoBanust W Haykd; HOPMAaTHBHO-
2. edu.ru OpaBOBO€ M  HAYyYHO-METOAWYECKOE
COTPOBOXACHUE MPODUILHOTO 00yUIEHUS

CBoboaHbIi JocTym

VI. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

Perucrparus yepes nmob6oi

YHUBEPCUTETCKHUI
KOMIIBIOTED.
DNEeKTPOHHO-OMOIMOTeYHAs B nanpHueiimem
1. | http://www.biblioclub,ru | €€TeMa (9BC) HPEAOCTABIACTCS
YHuBepcuterckas 6udnmorexa HEOTpaHUUYEHHBIN
OHJIAWH WHIUBUYIbHBIN JOCTYN

13 1F000M TOUYKH, B
KOTOPOH UMEETCS JOCTYII
K cetu VIHTEpHET

Poccutickuit nHGOpMAITMOHHBIN
2. | www.elibrary.ru nopTai B 00J1aCTH HayKH, TeXHOJOoruH, | CBOOOAHBIHN J0CTYI
MEJMIUHBI 1 00pa30BaHuUs

VII. JUOEA3NOHHOE U CBOBO/IHO PACITPOCTPAHSAEMOE

IHPOI'PAMMHOE OBECIIEHEHUE
6



[Ipu peanuzanuu yuyeOHON TUCIUIUIMHBI MPUMEHSETCS CIEAYIOIIee JTUIECH3MOHHOEe
1 CBOOOIHO pacIpOCTpaHsIeMOe MporpaMMHOe obecrieueHue:

- Microsoft Windows;

- Microsoft Office;

- LibreOfficen np.

VIII. OBOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUEHMUSI,
HEOBXOJIUMBIE JJIs1 OCYIECTBJIEHUSA OBPA3OBATEJIBHOI'O
MPOLECCA IO AMCIUIIJIMHE

Y4eOHbIC ~ 3aHATHS ~ NPOBOASATCS B ayJAHTOPHSX,  YKOMIUICKTOBAaHHBIX
CHCIMATM3UPOBAHHON MeOeNIbl0, B TOM UYHCJIE CTAllMOHAPHBIMH WJIM TICPEHOCHBIMHU
TEXHHUYECKUMU CPEJICTBAMHU 00ydeHus (MPOESKTOP, IKpaH, KOMITBIOTEP/HOYTOYK).

CamocTosiTenbHast padoTa MPOBOJUTCS B KaOWHETaX, OCHAIICHHBIX KOMITBIOTCPHOM
TEXHUKOW ¢ BO3MOKHOCTBIO MOJKIIIOUCHUS K ceTh «HTepHeT» 1 o0ecredeHneM JI0CTyIa
B QJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIIEHYIO Cpely YHUBEPCHTETA.



