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1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'IL JUCHUILINHBL «TepMOZ[I/IHaMI/IKa» COCTOUT B U3YYCHHUU (byHﬂaMeHTaJ'ILHLIX OCHOB OITMCaHNA PaBHOBECHBIX 1 HEPABHOBECHBIX
TEPMOJUHAMUYCCKNUX CUCTEM Ha OCHOBE 06H.[I/IX METO0B TCPMOAUHAMUKH, HpI/IO6peTeHI/Ie HaBBIKOB PCHICHUA U UCCICOIOBAHUA
KOHKPETHBIX (1)I/I3I/I'-ICCKI/IX 3aj1a4.

OCHOBHBIE 33124l TUCITUTUIMHBI:

1. H3Yy4YCHUEC OCHOBHBIX TMOHATUH TCPMOJANHAMUKHN U Ha4YaJl TCPMOJANHAMUKH,

2. N3Yy4YCHHUEC OCHOBHBIX METOAOB TCPMOJUHAMUKH,

3. 3HAKOMCTBO C HCKOTOPBIMU NPUIIOKECHUAMN TEPMOIUHAMUKH.

Pe3yHI>TaTBI 06yquH;1 110 JUCOUILIMHE HAITPABJICHBI HA JOCTHXXCHUEC NHIUKATOPOB!

OIIK-1.1. O6nagaer 6a30BbIMM 3HAHUSIMU, IOJIYYEHHBIMU B 001aCTU (PU3UKU U PaAUO(U3UKHU.

OIIK-1.2. JIleMOHCTpHUpYET YMEHUE pellaTh 3a1aull, GopMyIUpyeMble B paMKax GU3UKH U paguoQU3UKY.

OITK-1.3. ViMeeT HaBBIKK MCIIOJIH30BAHUS OCHOBHBIX OHSATHI, TEOPEM, 3aKOHOB (PM3UKU M PafuO(DU3NKH JUIS PELICHUS 32129
npodeccuoHanbHON AESTENBHOCTH, B TOM YHCIe B cdepe HeJarornueckoil 1esaTeabHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huxi (pazper) OITOIT: b1.0.08

2.1 TpeGoBaHus K NpeABAPUTEIbHON NOAT0TOBKE 00y4aloLIerocs:

MonekynspHas $pusuka

JuddepenimanbHpie ypaBHCHUS

MareMaTu4ecKHii aHaanu3

OnTuka

aﬂeKTpI/I‘-IeCTBO 1 MarH€TU3M

MexaHuka

2.2 JIncuMnIuHbI U MPAKTUKH, JJI51 KOTOPHIX 0CBOEHHUE TAaHHOUH TUCHHMILUIMHBI (MOAYJIs1) HE0OX0AUMO KaK NMpeallecTBYyIolIee:

IToaroroBka k ciade u ciada
roCyJapCTBEHHOI'0 3K3aMeHa

[Ipennuniomuas npakTuka

Hay‘IHO-I/ICCJIe,I[OBaTCJILCKaH pa60Ta

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIST)

OIIK-1: Cnoco6en npuMeHsITH 6230BbIe 3HAHUSA B 00,1acTH GU3UKH H PaanoQU3NKH U HCIO0JIH30BAaTh UX B MPogeccHOHAILHOI
JeATeJILHOCTH, B TOM YHCJIe B cpepe meJarornyeckoi 1eaTeJJbHOCTH;

3HaTh:

Huns noctmxenust OITK-1.1: TeopeTrueckre 0OCHOBBI, OCHOBHBIC TIOHSTHS, 3aKOHBI U METO/Ibl TEPMOANHAMUKHI

YMeTh:

Js noctmkenns OITK-1.2: moHUMATh, H31araTh ¥ KPUTHYECKH aHAITM3APOBATh 0a30BYI0 HH(OPMAIIHIO 110 pa3JeTy TeOPETHICCKOH
¢msukn "TepMoauHaMuKa', MOJIb30BATHCS TEOPETUUIECKUMH OCHOBAMHU, OCHOBHBIMU TTOHATHSIMH, 3aKOHAMU U METOIAMH
TEePMOJMHAMUKH

Baagern:

Jus noctmkenust OITK-1.3: ¢pusnueckumMu 1 MaTeMaTHYECKUMH MeTo1aMHi 00pabOTKU U aHaIM3a HHGOPMALIUH 10 Pa3lesry
Teopernyeckoi puzuku "TepmoauHamuka"

B pe3yabTaTe 0CBOCHM AMCHUIIIMHBI 00yYaOLMiics 10/ KEeH

3.1|3nare:

311 TCOPETUYCCKUC OCHOBBI, OCHOBHBIC ITOHATHU S, 3aKOHBI 1 METOAbBI TCPMOJIUHAMUKHU

3.2|Ymern:
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crp. 4

3.2.1|noHumars, u3naraTh ¥ KPUTHUESCKU aHATU3UPOBATh 0a30BYI0 HHOOPMAIHIO TI0 pa3lielly TEOPETHYSCKOU GpHU3UKU
"TepmoamHaMuka', MOIH30BATHCA TEOPETHUECKUMU OCHOBAMH, OCHOBHBIMH MOHSTUSMH, 3aKOHAMHU ¥ METO/IaMU
TEPMOJIUHAMUKHI
3.3|Baagern:

3.3.1

¢usuxu "TepmoauHamuka'

(DUBNYECKUME U MaTEMAaTHIECKUMH METOaMHU 00pabOTKK M aHaIIM3a MH(POPMALIUH 110 pa3fielny TeOPETHYCCKO

4. OFBEM JUCLUIIAHBI (MOIY.JIST)

O6wwasn TpyooemMKocTb

33ET

Yacos 1o yueOHOMY IUIaHY :
B TOM YHCIIE

ayIUTOpHBIC 3aHATUA : 52
CaMOCTOsATEIbHAs paboTa :
4acoB Ha KOHTPOIb : 36
KOHTaKTHas pabota: 61,4

108

10,6

9K3aMEHBI 7

Bunp! koHTpoONIs B cemecTpax:

HKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOLYJIS)
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3AHATHS /[ Kvpe
Pa3nen 1. BBenenne, Hauajia TepMOIMHAMUKHI

1.1 Beenenue. Hyneroe Hayamo TepMoTHHAMHUKH. 7 2 JIL.1J11.2J12.1 J12.2
IIpeamMer u3ydeHus TepMOJUHAMUKY U CTATUCTUUECKOM QU3UKU U 013233 54 55
UCTIOJIb3yeMble MeTobl. OCHOBHBIE TIOHATHS TepMOAUHaMUKU. HymeBoe
HayaJo TePMOJUHAMUKY U CIEACTBUS U3 HETO.

/JTex/

1.2 Beenenue. Hyneroe Hayano TepMoTHHAMHUKH. 7 1 JIL.1J11.2J12.1 J12.2
IIpeamMer u3ydeHus TepMOJUHAMUKY U CTATUCTUUECKOM QU3UKU U 013233 54 55
UCIIOJIb3yeMble MeToAbl. OCHOBHBIE TIOHATHS TepMOAUHaMUKU. HyeBoe
HayaJo TePMOJUHAMUKY U CIE€ACTBHS U3 HETO.

/Cp/

1.3 IlepBoe Havano TEPMOANHAMUKH. 7 4 JI1.1J11.2J12.1 J12.2
TensioTa u paboTa, IEpBOE HAYAJIO TEPMOJUHAMHKH. TerIoeMKOCTb. D1320335435
YpaBHEHHS TEPMOJIUHAMUYECKUX MIPOLIECCOB.

/J1ex/

14 IlepBoe Hawano TepMOIMHAMUKH. 7 4 JIT.1 JI1.2J12.1 JI12.2
Terutora u pabora, IepBoe Hayaao TEPMOJUHAMUKH. TEIIIOEMKOCTb. 013233 54 55
VpaBHEHHS TEPMOJMHAMHUYECKHX MPOLIECCOB.

Mp/

15 IlepBoe Hawanmo TepMOIMHAMUKH. 7 1 JIT.1 JI1.2J12.1 JI12.2
Terutora u pabora, IepBoe Hayaao TEPMOJUHAMUKH. TEIIIOEMKOCTb. 013233 54 55
VYpaBHEHHS TEPMOJMHAMHUYECKHX MPOLIECCOB.

/Cp/

1.6 Bropoe Hauano tepMoguHaMuku. DHTponus. ClioBecHbIe POPMYITHPOBKU 7 7 JIT.1 JI1.2J12.1 J12.2
BTOPOTO Havaja. DMOUpHUecKas U abcomroTHast SHTponus. CBsI3b MEXIY 013223334055
IMITUPUYECKOH U aOCOMIOTHOM Temmepatypoii. OCHOBHOE ypaBHEHHE
TepMoArHaMUKH. Berancnenue sutponun. Teopema I'n66ca. Bropoe Hauano
JUTSl HEPAaBHOBECHBIX IPOLIECCOB, 3aKOH Bo3pacTaHus sHTponmu. L{ukn Kapro.

Teopemsr KapHo. /JIex/
1.7 Bropoe Hauano tepmoauHaMuku. DHTponus. ClioBecHble POPMYITUPOBKH 7 4 JI1.1 J11.2J12.1 J12.2

BTOPOT0 Hayana. IMIupuueckas u abcoaroTHas 3HTponus. CBs3b MEXKILY
SMIHUPHUYECKON U a0COMOTHOI Temneparypoil. OCHOBHOE ypaBHEHHE
TepMoArHaMUKH. Beraucnenue sutporun. Teopema ['nd6ca. Bropoe Hayano

JUIs. HEPAaBHOBECHBIX TPOLIECCOB, 3aKOH Bo3pacTanus sHTponuu. [lukn KapHo.

Teopemsr KapHo. /TIp/

01323354055
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1.8 Bropoe nauano TepmMoauHamMuku. OHTponus. CiaoBecHble HOPMYIUPOBKU JI1.1 J11.2J12.1 J12.2
BTOPOT0 Hayasa. IMIUpUueckas u abCoaroTHas SHTponus. CBsI3b MEXILY 213232334035
SMITUPHYECKON 1 aOCOMOTHON TeMnepaTypoil. OCHOBHOE ypaBHEHUE
TepMouHaMuKu. Beruuciienue suTponun. Teopema ['nd6ca. Bropoe Hauano
JUIs HEpaBHOBECHBIX IIPOLIECCOB, 3aKOH Bo3pacTaHus suTponuu. Lukn KapHo.

Teopemel Kapno. /Cp/

1.9 TpeTrbe HaUaI0 TEPMOAUHAMUK. JI1.1J11.2J12.1 J12.2
Tperse HaUaTO TEPMOANHAMUKY U CIEACTBUS U3 HETO. 213232334035
/J1ex/

1.10 |Tperbe HaUaIO TEPMOIMHAMUKH. JI1.1 J11.2J12.1 J12.2
TpeTrbe HaUaIO TEPMOAUMHAMUKH U CIEACTBUS U3 HETO. 2132233435
/Cp/

Pa3znen 2. MeToabl TepMOAUHAMUKH

2.1 Mertoa TepMOAMHAMUYECKUX TOTEHIUANIOB. TepMOJMHAMUYECKUE TOTECHLIUAIIBI JI1.1 J11.2J12.1 J12.2
MPOCTBIX M CIOXKHBIX CHCTEM, CHCTEM C TIEPEMEHHBIM YHCIIOM JacTuil. MeTox 2013252334035
LUKJIOB. /Jlex/

2.2 Metoa TepMOAMHAMUYECKUX TOTEHIUATIOB. TepMOJMHaAMUYECKUE TOTECHLIUAIIBI JI1.1 J11.2J12.1 J12.2
MPOCTHIX cucTeM. Metos nukios. /TIp/ 0192333435

2.3 Meron TepMogHAMHYECKUX TIOTEHINANOB. TepMoInHAMIYeCKHe IO TEHITHATIBI JI1.1 J11.2J12.1 J12.2
MPOCTBIX U CIOXKHBIX CUCTEM, CUCTEM C [IEPEMEHHBIM UHCIOM 4acTul. MeTtos, 013233 24 35
KJoB. /Cp/

Pa3nen 3. PapHoBecHe H YCTOHYHMBOCTh TEPMOAHHAMHYECKHX CHCTEM.
®da3oBble Mepexoabl

3.1 OO0u1re yciaoBUs TEPMOJIMHAMUYECKOTO PABHOBECHUS U YCTOWYHUBOCTH. JI.1J11.2J12.1 J12.2
PaBroBecue u ycroitunBocTs romoreHHbIX cucteM. [Ipunamum Jle-1llatenne 2013252334035
-Bpayna. Xumnueckoe paBHOBecHe B TOMOT€HHOM cucteme. PaBHoBecue
rereporeHHbIx cucteM. [Ipasuio ¢as ['m60ca.
®da30BBIE TIEPEXO B IEPBOTO M BTOPOTO pofa. YpaBuenue Kimamelipona-

Knaysuyca u ypaBHeHust Opendecra.
/JTex/

3.2 OO611He yCIoBUS TEPMOJINHAMUYECKOTO PABHOBECHUS H YCTOWYHBOCTH. JIT.1JI1.2J12.1 J12.2
PaBHoBecue u ycToitunBocTh roMoreHusix cucreM. [Ipunnun Jle-Ilarense 013233 24 35
-bpayna. XuMndeckoe paBHOBECHE B TOMOT€HHOM cucTeMe. PaBHOBecne
rereporeHHbIx cucteM. [Ipasuio ¢as ['m60Oca.
da3oBble nepexo/Ibl epBoro pona. YpasHenue Kianeiipona-Knaysuyca.

Mp/

3.3 OO611re yCIoBUS TEPMOJINHAMUYECKOTO PABHOBECHS M YCTOWYHUBOCTH. JIT.1JI1.2J12.1 J12.2
PaBHoBecue u ycToitunBocTh roMoreHusix cucreM. [Ipunnun Jle-Ilarense 013233 24 35
-bpayna. XuMndeckoe paBHOBECHE B TOMOT€HHOM cucTeMe. PaBHOBecne
rereporeHHbIx cucreM. [Ipasuiio ¢as ['m6Oca.
da3oBbIe Iepexo/Ibl EPBOrO M BTOPOro posa. YpasHeHue Kianeipona-

Knaysuyca u ypaBuenust Opendecra.
/Cp/
Pa3nea 4. [IpumeHenne TepMOIMHAMHUKH

41 TepMoarHaMuKa OUAIEKTPUKOB U MAarHETUKOB. TepMoInHAMUKa JIT.1 JI1.2J12.1 J12.2
MOBEPXHOCTHBIX SIBIEHUH. MeTOobI MOTyUCHUS HU3KUX TeMIepaTyp: G ekt 0102333435
Jbxoyna-Tomcona, meron annabaTHYeCKOro pa3MarHMYMBaHUs
napaMarHeTHKoB. /JIex/

4.2 TepmoanHaMKKa AUSJIEKTPUKOB U MarHETUKOB. TepMoAMHAMUKA JI1.1 J11.2712.1 J12.2
MOBEPXHOCTHBIX SIBIEHUN. MeTObI MOTYUCHUSI HU3KUX TeMIepaTyp: 3¢ dext 01022333435
Jxoyns-Tomcona. /TIp/

4.3 TepmonnHaMKKa AUSIEKTPUKOB U MAarHETUKOB. TepMoAMHAMUKA JI1.1 J11.2J12.1 J12.2

HNOBEPXHOCTHBIX SIBJICHUI. METOBI IOMyYeHUsI HU3KUX TeMIepaTyp: sd ekt
Jixoyns-ToMcoHa, MeTO/ aiHabaTHYECKOro pa3MarHHIHBaHUs
napaMarseTukos. /Cp/

01022333435

Pazgen 5. OcHOBBI HEPABHOBECHOH TePMOAUHAMUKH
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5.1 HcxonHble MOJI0XKEHUS IMHEHHON Teopun HeoOpaTUMBIX IPOLIECCOB. 2 JI1.1 J11.2J12.1
VYpaBHeHus nokaneHoro 0ananca. CootHomienuss OHcarepa, MPUHIIKIT 21320335435
MHUHUMYMa IIPOM3BOACTBA SHTPOIHH. /JIeK/

5.2 VcxomHble MOJIOKEHUS JIMHEHHOW TEOPUH HEOOPATUMBIX TIPOLIECCOB. 3,6 JI1.1 J11.2J12.1
YpaBHeHus JokanbHOro 6ananca. CoorHomenus OHcarepa, IPUHLUI 013233 54055
MHUHHMYyMa MPOU3BOACTBA SHTponuH. /Cp/

Paznen 6. MHast koHTaKkTHas padoTa
6.1 WunuBuayanbHble KOHCYJIBTAIMY, TEKYIHE KOHTpob /VIKP/ 9,4 |JI1.1J11.2]12.1 JI2.2
013233 54055

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUIOB OLEHOYHBIX CPEACTB

Ort4eTsl o 3a7a4aM (110 MPAKTUIECKUM 3aHATHSIM)
KonrpombHas paboTa
Bormpocsr k sx3ameny

6.2. TunoBble KOHTPOJIbHbIE 3a/IaHNUsl ¥ HHBbIe MaTePUAJIbI /ISl TEKYLIel aTTecTal[UN

3aauu K MPaKTHIECKUM 3aHITHAM MpeacTaBieHbl B [Ipunokenun 1; mpuMep BapuaHTa KOHTPOJIBHOMN paboThl peacrasieH B DoHze
OIICHOYHBIX CPE/ICTB MPOMEXYTOUHOM aTTecTauuu o aucuuminae "TepmonuHamuka'

6.3. TunoBble KOHTPOJIbHbIE BONPOCHI U 3aaHUS ISl MPOMEKYTOYHOM aTTecTAllNU

BOHpOCI)I K 9K3aMC€HY

NNk =

L LW W LW WWRNNNNDDNNDNDNNODND == === === = O
NP WNN—L,OOVOINWNIA, WOV WN—O-

Ipenmer u 3agaun TJT*.
Hynesoe nauano TIT*.
IepBoe Havano TJI*.
YpaBHEHHS COCTOSHUS*.
TermoeMKOCTH, TepMHUYeCcKHe KOIDDUITHSHTHI*.
Ocunosasle T/] nporneccor*.
CroBecHble (HOpMYyIHPOBKH 2-To Hadana T/ *.
DHTponHsA*, Mepexo]] 0T IMIUPHIECKON SHTPOIHHU K aOCOTIOTHOH.
Temnepatypa*, cBA3b SMIUPUIECKON U aOCOIIOTHON TeMIepaTyp.
. OcHoBHoe ypaBHenue T/] u ero cnenctBus™.
. Beraucnenue surponun*. Teopema ['n66ca.
. Bropoe nauano T/ mist HeoOpaTUMBIX MTPOIIECCOB*.
. Tpetbe Hauano T/ u ero cnencrBus™.
. Muxn Kapuo*. Teopemsr KapHo.
. Tl moTeHMasl NPOCTHIX CUCTEM™.
. TJI moTeHIHAabI CIIOKHBIX CHCTEM™,
. Tl moTeHMaIbl CUCTEM € TIEPEMEHHBIM YHCJIOM YacTUI®.
. MeTox KpyroBBIX POIIECCOB¥.
. O6uue ycnosus T/ paBHOBecus ™.
. YcioBust paBHOBECHS ABYX(ha3HOW OHOKOMITIOHEHTHOM CHCTEMBI.

. YcnoBus yCTOHUMBOCTH paBHOBeCUs 0HOpoaHOU cucTeMsbl. [Ipunnun Jle -Illatense - bpayna.

. PaBHOBecue rereporenHbIx cucteM. [Ipasmio ¢a3 ['uboca.
. XMMHYECKOE PaBHOBECHE B OJIHOPOHON CHUCTEME.

. TerutoBoe MoHM3annMoHHOE paBHOBecue. Popmyna Caxa.
. Knnaccudukanus ¢a3oBbix nepexoos.

. Ypasuenue Knneiipona-Knaysnyca.

. YpaBHenus DpeHdecra.

. T ntM3neKTpuKOB.

. TJI MarHeTUKOB.

. T/l MOBEpXHOCTHBIX SIBICHUH.

. MeToibl OTy4eHUsI HU3KUX TEMIIEPaTyp

. MicxonHble onoxeHus IMHEHHON TEOpUH He0OpaTHUMBIX ITPOLIECCOB.
. YpaBHEHUS JOKaJILHOTO OanaHca.

. CoorHomenust B3aumHoctu OHcarepa.

. [TpuHIMIT MUHUMYMa TPOU3BOJICTBA SHTPOITHH.
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HpI/IME‘IaHI/IeI *OTMEUYEHBI BOITPOCHI, BXOAAIINE B CITMCOK BOITPOCOB KTCOPECTUICCKOIO MUHUMYMa) .

6.4. Kputepnn oneHHBaHHSA

Texymuidi KOHTPOJIb TEOPETHYECKUX 3HAHUI U IPAKTHYECKUX HABBIKOB IIPOU3BOIUTCS HA MPAKTHYECKHUX 3aHATHAX B BUIE
KOHTPOJILHOW paboTEHI, a TaK)Ke B BU/IE€ OTYETOB IO TEMaM MPAKTHYECKUX 3aHATHH, KOTOPBIE CTYIEHT COaeT B TEUEHHE CeMecTpa.

1. IToceuieHue JTEKIUOHHBIX 3aHATHA. MaKCUMAabHBII PEUTHHTOBBIH 0a/T=6.

2. IIpaktuyeckue 3agaHus

2.1. TocenieHre NPaKTHUECKUX 3aHATHH. MaKCHUMaNbHBIA pEHTHHTOBBIN Oaii=3.

2.2 Cpauva 3azau no teMme «TemnoTa u paboTa. YpaBHEHHs COCTOSIHUS». MaKCUMallbHbIA pelTUHIOBBLI Oamn=7.

2.3 Cnaua 3ama4 o teme «IlepBoe Havano TepMOANHAMUKHU. TEII0OEMKOCTEY». MaKCUMaJIbHBINA PEHTUHTOBBIN OayT=7.

2.4 Cpauva 3azau o teMe «BTopoe Hadano TepMOIUHAMUKU. Berancnenue sHTponuu». MakcuManbHbIi pedTHHIOBBIN Oain=7.
2.5 Cnauva 3ama4 mo teme «MeTo/1bl TEepMOTUHAMHUKIY. MaKCUMAabHBII PEHTHHTOBBIH 0ay=7.

2.6 Cnauva 3azau o teMme «PaBHOBecHe U YCTOMYMBOCTh TEPMOAUHAMUYIECKUX cucteM. Pa3zoBble Mepexoash»y. MakcuManbHbINH
peiTuHTrOBbIH GayT=7.

2.7 Cnaua 3aga4 1o teMe « TepMoJMHaMUKa Pa3InYHbIX CUCTeM». MaKcUMabHbIA peHTUHTOBBIN OayT=7.

3. KonrposbHast pabora o teme «Havana nu MeTo sl TepMOAMHAMHUKIY». MaKCUMaJIbHBINA pEHTUHTOBBIHN OaiT=9.

Htoro: 60 6annos

OTuer 1o 3a7a4aM Mo pa3yMeBaeT pelieHre 3a/1a4 U3 MPe/JI0KESHHOTO CIUCKA 33/1a4 K TUCIUIIIMHE U YMEHHE OOBSICHUTD X0
pemenus 1-2 3axa4 u3 TEMEI.

CTyAeHT HoyJaer:

7—6 GayuIoB B TOM CiIydae, eciu pemmeno >80% 3aiad, CTyAeHT OOBSICHSET pellleHNe 3a1ad, TeMa CIaHa BOBPEMS;

5-3 Gamnos, eciu peuieHo >80% 3aaad, CTYACHT OOBSCHSAET pEIICHHE 3a/1a4, TeMa CllaHa He BOBPEMS;

3-1 6a, ecm penreHo <80% 3amad, CTYIEHT OOBSICHIET pelIeHHe 3a1ad, TeMa C/1aHa He BOBPEMSL.

Ha xoHTposbHO# paboTe CTyAeHTY NmpeiaraeTcs peluTh Tpu 3a1a4u. KoHTposbHast paboTa, BBIMOJHEHHAS CTYJCHTOM, OLCHUBACTCS
1Mo 9-Tu GaTbHOM IIIKaJe, PYKOBOJICTBYSCH IPH 3TOM CIICTYIOIIUMH KPUTCPHUAMHU:

CTyneHT noiydJaer:

9 6aJuIoB, €CITU MPAaBUJIBHO U C MOSICHEHUSIMHU PELICHBI TPH 33]1a4H;

8-7 6autoB, €CITH pPeIIeHBI TPH 3a1a4H, HO €CTh OLIMOKHY,

6 6aJyuIoB, €CITU MPABUJIBHO U C MOSICHEHUSIMHU PEIICHBI JIBE 33/1a4H;

5—4 Ganna, eciiu peleHsl 1B 3a/1a41, HO €CTh OIINOKH;

3 Gasuta, eciiu pelieHa oJ1Ha 3a/1a4a;

2—1 Gan, eciy YaCTHYHO pellieHa OJIHA 3a/a4a.

Ecnu cTyneHT 3a BpeMs paboThl B ceMecTpe Habpai 55—60 6anioB, OH 0CBOOOKAACTCS OT PEIEHUs 3aa4l Ha dK3aMEHe.

Ecnu cTyneHT 3a Bpemst paboThl B ceMecTpe Habpasl MeHee 25 0anyioB, A HETO 3K3aMeH IPOXOIUT B JiBa 3Tana. Ha nepBoM stane
CTYZEHT BbIIOJHsET TecT U3 10 Bonpocos. Kaxxplii IpaBuibHbIi 0TBET oLeHUBaeTCA B 3 6amuia. YToObI TeCT ObLI 3a4TEH, CTYJEHT
JOJKEH JaTh IpaBUIIbHBIE OTBETHI IO KpaliHeil Mepe Ha 6 Bonpocos u3 10. Ha BTopoM 3Tane cTyAeHT OTBEUAET Ha BOIPOCHI
9K3aMEHANOHHOTO OMIIeTa.

DK3aMEeHalMOHHBIH OUIIET COMEPAKHUT ABa TEOPETHIECKHUX BOMPOCA U 3ajady.

3a 0TBeT 10 HK3aMEHAI[IOHHOMY OMIIETy CTYCHT MOTyJaeT:

40-35 GanoB, €ClI OH IEMOHCTPUPYET OTIIMYHOE 3HAaHUE MaTepHalla, Kak JIEKIMOHHBIX 3aHATUH, TaK U TEeM, BHIHOCUMBIX Ha
CaMOCTOATENbHOE 00yUIeHHe, OTBETHI Ha 00a BOIpoca OmeTa, BOCHPOU3BENS COOTBETCTBYIONIIE MATEMAaTHUECKIE BBIKIIAKH H
JIOTHYECKHE PACCYKIEHHs, 3a]1a4a MOJTHOCTBIO PEIlIeHa, CTYIEHT MIPaBUIBHO 000CHOBBIBAET PEILICHHE.

35-25 6GamnoB, eciu CTyAEHT TBEPAO 3HACT yueOHO-NIPOrpaMMHBIH MaTepHal, IPaMOTHO U TO CYIECTBY U3JIaraeT ero, HO IPH 3TOM
JOIyCKaIOTCs HerpyOble OIMOKY NPH BeIBOJE (HOPMYIT U PELISHUH 3a/1a4 WK OTCYTCTBYIOT HEKOTOPBIX 3JIEMEHTOB BHIBOJA.
25-10 6amIoB, €CIM 3HAET «TEOPETUUECKHII MHHIMYM», T.€. OTBeUaeT Ha 6a30BEIif BOIPOC U 3HAET OCHOBHBIE IIOHATHS, COOTHOIICHHS
(6e3 BEIBOZIa), HA3BaHUE U CMBICI (PU3NUECKUX BEJIMUHUH 110 IPYTHM BOIpOcaM OuieTa.

ABTOMaTHYECKasl OLICHKA "yIOBIETBOPUTEIHLHO" BEICTaBIsAETCA 3a 51-60 Oannos (6ayuisl TeKylLel aTTeCTaIN).

Hroropas onenka "oTimuHo" BeIcTaBiIsgeTcs 3a 91-100 6aios;
Urorosas onenka "xopomro" BeicTaBinsercs 3a 71-90 6anos;
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HToropas oueHKa "y10BIETBOPUTEILHO" BhICTaBIseTcs 3a 51-70 6annos,;
Hrorosas oreHka "HeyJOBICTBOPUTENHLHO" BhIcTaBIsieTcs 3a 0-50 Oaios.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JIsT)

7.1. Pexomengyemas JiunTepaTypa

7.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBoO, ron| Pecypc
JI1.1 |Pymep 1O. b., PeiBkue | TepMoauHaMuKa, CTATUCTHYECKAs (PH3HKA U KHHETHKA: y4eOHOE Mockga : Hayxa, 9BC
M. OI. nocobue 1977
(https://biblioclub.ru/index.php?page=book&id=482845)
JI1.2 |ba3apos . I1. TepMoarHaMKKa: YUeOHUK JJIsl CTYJICHTOB By3a Mocksa: Beicias

mkoia, 1983

7.1.2. JlonoHuTeIbHAS IUTEPATYpPa

ABTODBI, COCTaBUTENN 3ariaBue WznarensctBo, Ton| Pecypc
JI2.1 [AncemsMm A. 1. OCHOBBI CTATUCTUYECKOW (DU3UKU U TEPMOJMHAMHKH: MOHOTpadus |Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=479541) W3narenbeTBO

Hayka, I'maBHas

penakuus Gpusnko
-MaTeMaTHIEeCKOI
mureparypsl, 1973

J12.2 3amauu Mo TepMOJIMHAMUKE M CTATUCTHYCCKOM (PU3MKe: HaydHas Mockga : Mup, 9BC
nuTepaTypa 1974
(https://biblioclub.ru/index.php?page=book&id=482853)

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTd ""UHTepHeT"

D1 |JlaHb [DnekTpoHHBIH pecypc] : anekTpoHHo-0nbamoreunas cucrema (OBC) / m3marensctro Jlans. — URL: http://e.lanbook.com/

32 |YHuBepcurerckas OMOIMOTEKa OHIAKHH [ DJIEKTPOHHBIN pecypc] : anekTpoHHO-0ubmoreynas cucrema (96C) / OO0
Jupexrmenua [Ta6mummnr. — URL: http://biblioclub.ru/

33  [¥Opaiit [DnekTpoHHBIH pecypc] : 37eKTpoHHO-O0ubmHoTeuHast cucrema (IbC) / uznarensctso FOpaiit. — URL:
https://biblio-online.ru

D4 |Znanium.com [DseKTpOHHBIH pecypc] : 37eKTpoHHO-6ubmoTeunas cucrema (ObC) / HayuHo-u3aaTensCKuii EHTp
VHOPA-M. — URL: http://znanium.com/

35 |eLIBRARY.RU [DnextponHslil pecypce] : anekTpoHHas 6udanoreka / Hayu. anexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 IlepeyeHb MHGOPMALMOHHBIX TeXHOJIOTHii

7.3.1 [IporpammHoOe oGecnieueHue

MS Office365
Adobe Reader
LMS Moodle
Adobe Connect Acrobat

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnexkTpoHHbIH KaTanor HayuyHoH OubmroTexu Yenl'Y [DnexTponHsli pecype] : 6a3a nannbix / Yensb. roc. yn-t. — URL:
http://library.csu.ru/ru/ - Yensibuuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHas
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. auri. — Pesxum gocTyma: TOJIBKO U3 CETH YHHBEPCUTETA. —
TekcT : 2eKTPOHHBIN.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUYPEKICHHUE BBICIIET0 00pa30BaHUsL

«YensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuminssl "TepMonuHaMuka" Mo HanpaBieHHIO NOAroToBkH (crermansHoctH) 03.03.03
"Pammodusnka" HanpasineHHOCTH (podmto) TerekoMMyHNKaMOHHbEIE CHCTEMBI M HH()OPMAITMOHHBIE TEXHOIOTHH cTp. 9
OI'BOY BO «Henl'V»

3. Web of Science : myapTuaucunminHapHas peepariBHas 6a3a JaHHbIX / KoMIaHus Thomson Reuters. — Pexxum gocryna: s
3apeructpup. nonp3osareneit Yenl'Y. — TekcT : 37eKTpOHHBIH.

4. Scopus : peeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — £I3. aurit. — Pesxum focryma: st
3apeructpup. nonp3osareneit Yenl'Y. — TekcT : 37eKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri. — Pexxum IocTyma: ist 3aperucTpup. monb3osareneid Yenl'y. —
TEeKCT : DIIEKTPOHHBIH.

8. MATEPUAJ/IbHO-TEXHUYECKOE OBECIHHEYEHHME JUCITUIIJIMHBI (MOIY JIs1)

JU1st peanu3aniy JUCHUILTHHBI HCIIONB3YIOTCS yIeOHbIC ayIUTOPUH AJIS IPOBEACHHUS 3aHATHH JIEKIIMOHHOTO THIIA, CEMHHAPCKOTO
THUIIA, TPYIIIOBBIX U HHIUBUAYAJIbHBIX KOHCYIIBTAILIUHA, TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUHOI aTTeCTAIlNH, a TAKKEe MOMEICHUS JJIs
CaMOCTOSITEIIbHOM paboThI.

Y4eOHble ayAUTOPUH YKOMILIEKTOBAHBI CIICIIMATM3UPOBAHHON MeOENbi0 M TEXHUUECKUMHU CPEICTBAMU O0YUEHHS - MYJIbTUMEAUHHBIM
000pynoBaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

JAnst mpoBeAeHUS 3aHATHIA JISKIIMOHHOTO THIIA MTPEAIaraloTcs Habopbl JEMOHCTPAIHOHHOTO 000PYIOBaHHS M YIEOHO- HATJISIHBIX
rocoOuii (MybTUMEIUIHBIC IPE3CHTALINH).

Hcnons3ytotes aynuropus Ne205 - untansablil 3an Ne3 (yueOHbI kopiyc Nel) u aynuropust Ne206 - 35eKTpOHHBIN YUTaIbHBIN 325
(crierranu3upoBaHHbIil MeaualeHTp) (yueOHbIi kopyc Nel) it caMocTosSTeNbHON paboThI CTY/ICHTa, OCHAIIICHHBIC IEPCOHATBHBIMU
KOMIIBIOTEPAaMH, MYJIbTHMEIMHHOM armapaTypoii. B aymuTopusx o6ecredeH TOCTYII K pa3IndHOMi CIIpaBOYHOM JIUTEpaType,
SHIMKJIONIEIUAM, OHOINOrpa)uuecKUM 1 TIOJTHOTEKCTOBBIM 0a3aM JaHHbBIX, HH()OpMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHHUIIVIMHBI (MOY JIS)

OcBoeHne cosepkaHus yaeOHOH AUCITUILTHHBI « TepMOAMHAMAKAY OCYIIECTBIAETCS Ha JIEKIHAX, IPAKTHUECKUX 3aHATHAX U B
Ipolecce caMOCTOATENIbHON YUeOHO! IesITeIbHOCTU CTYAEHTOB.

JlexTinOHHBIE 3aHATHSA 00ECIEYNBAIOT TEOPETHUECKOE H3YUCHNUE TUCIUILTHHEL. OCHOBHBIMH METOJIAMH O0YIEHHS SIBIAIOTCS
nH(OPMALOHHO-00BACHUTEIbHBII U TpoOineMHbIH. Ha neKuusIx u3iaaraeTcs OCHOBHOE COZlepKaHue TeM IPOrpaMMBl, IPOBOAUTCS
aHaJIM3 OCHOBHBIX NOHATUH U PACCMATPUBAIOTCS IPUMEPBL.

JleKMOHHBIH MaTepuall SBISETCS BaXKHBIM, HO HE €IMHCTBEHHBIM Ul YCBOSHUs yueOHOH auciuIuiuHbl. Ero o6s3aTensHo
HEO0OXOAUMO JOIOJIHUTh MATEPUAIOM OCHOBHOMU U JONOJHUTEIBHOU JIUTEPATYPHI 110 TEME.

[IpaxkTudeckue 3aHATHUS CIYKaT Ul 3aKPEIJICHUS] TEOPETHUECKUX OCHOB, N3J1araeMblX B JekuuAx. Ha mpaktuueckux 3aHATHAX
oOydJaeMble OBIIaJeBAlOT OCHOBHEIMH METOJaMH U IPHEMaMH PeIIeHNs 3a4ad. [l mpoBeeH:s TeKYIIETo U MIPOMEXKYTOTHOTO
KOHTPOJISl IPOBOAUTHCS KOHTPOJIbHAS Pab0Ta U 3aIIUTHI 33/1a4 10 KaXI0H TeMe MPaKTUUSCKUX 3aHATHH. 3alura 3a1a4 TO TeMe
HoJpa3yMeBacT PEelleHUe 3a1a4 U3 IPEII0KEHHOTO CIIUCKa 3a/1a4 M yMEHUE 00bACHUTH X0 pelueHus 1-2 3ana4 u3 tremsl. Cucrema
KOHTPOJIbHBIX MEPOIPHUSTHI T0JDKHA 00eceunBaTh 00bEKTUBHYIO OLIEHKY 3HAHUI U HaBBIKOB CTYJEHTOB, CIIOCOOCTBOBATH
HOBBIIIECHAIO 3 (QEKTHBHOCTH BCEX BUIOB YUCOHBIX 3aHATHI, BKIFOYAs H CAMOCTOSTENBHYIO PaboTy.

Ba)kXHBIM MOMEHTOM IIPU U3YUCHUH TH000H JUCIUIIINHBI ABJISETCS. OPraHU3alusl CaMOCTOATENbHOM paboThl. [Ipu ocBoeHUN
MaTepuana He clIeayeT CTPEMUTHCS K MEXaHHIeCKOMY 3alIOMUHAHHIO PHBEICHHBIX ONpENeNIeHIH, (JOPMYITHPOBOK U MOTOKEHHH,
eciu TpeboBaHA K Bam mpsiMo He yKa3bIBaroT Ha 3T0. BrionHe 3¢h(ekTHBHOM MOXKET OKa3aThCs MOMBITKA HOHATH CYTh SBJICHUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIIMPAsACh Ha MaTepuall, CoAep Kaluiica B peKOMEHI0BaHHO nuTepartype. Tawke
pPEKOMEHIyeTCsl pABHOMEPHO PACIIPe/IeNATh HArPy3Ky CaMOCTOSTEIILHOTO OOYUCHHUS B TCUCHHUE CeMeCTpa.

B cnyuae nmpuMeHeHHs py 00y4eHHH AUCHUTLIHHBI JIEKTPOHHOTO 00YYEHHS, TUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHI
o0IeHne 00YUATOIINKCS W IPETIOIABATENIS OCYLICCTBISETCS B PEXKHME PEabHOTO BpEeMEHH (OHJIaiH-TeKInH (BeOHHAPHI), YaThl,
BH/IC0-KOH(EPESHIIMY U Ip.) WK OTJIOXKEHHOTO BpeMeHH (cHucTeMa AucTaHroHHoro o0y4erus Moodle, MS Office365, dopymsr,
9JIEKTPOHHASI TT0YTA U JIP.).

ITpu 0Oy4yeHHK MHBAIUIOB U JHL C OTPAHUYEHHBIMY BO3MOXHOCTSIMU 3/I0POBbsI SJIEKTPOHHOE 00yUEHUE, AUCTaHLIUOHHbIE
00pazoBaTeIbHbIE TEXHOJIOTHU NPEIYCMaTPUBAIOT BO3MOKHOCTh NIpHeMa-Tiepeaadn HHPOPMAIUY B JOCTYITHBIX U1 HUX (opMax.

Peanuzaiyst AMCUUIUIMHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHbIX TeXHOI0THi (nanee — D0,
JOT) ocymectnisiercss Ha ocHoBaHUU «lloy10XxKeHHs 0 pealu3alui OCHOBHBIX U JIONOJIHUTENbHBIX 00pa30BaTeNIbHbIX IPOrPaMM C
IIPUMEHEHUEM 3JIEKTPOHHOTO 00y4eHHs M AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH B (heiepabHOM IOCyJapCTBEHHOM
O10KETHOM 00pa30BaTEIbHOM YUPEXKIEHUH BBICILETO 00pa3oBaHus «UenaOMHCKUN rocyaapcTBEHHbIH yHUBEpcuTeT», «llomoxenus
0 MOPSIKE 3a4eTa 00yJaroUIMMHUCS 10 OCHOBHBIM MPO(ecCHOHANBHBIM 00pa30BaTeIbHBIM IPOrpaMMaM BBICILIETO 00pa3oBaHuUs B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHHUS B OpraHU3aLMAX,
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OCYILECTBISIOMNX 00pa30BaTeIbHYIO NESATEIBHOCTD, YI€OHBIX NPEIMETOB, KYPCOB, AUCIHUILIMH (MOAYJICH), IPAKTHK,
JIOTIOJTHUTENILHBIX 00pa30BaTeIbHBIX MPOrPaMM» MOCPEICTBOM 3IEKTPOHHON HH(OpMAIMOHHO-00pa3oBaTenbHOl cpeasl ®T'BOY BO
«Uenl'Y». B uckimounrenbHbIX ciaydasx (popc-Maxkop H T.IL.) IIPH peann3aniy 00pa3oBaTeIbHON AeATENFHOCTH ¢ TpuMeHeHneM D0,
JOT Moryt npuMeHsTh KOMIIOHEHTHI, He BXOJISIIHE B IEpEUCHb AIEKTPOHHOH HHPOPMAIMOHHO- 00pa30BaTEIbHON CPE/IBI.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHHUIIJINHBI OBYYAIOIUMUCS C THBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMM 31I0POBbA

OcBoeHHE TUCIMILTHHBI MHBATHIAMH W JHIIAMH C OTPAaHHYCHHBIMH BO3MOXHOCTSIMH 3JJOPOBBSI OCYIIECTBIISICTCS C HCIIOIb30BaHUEM
CTeNMaNbHBIX TEXHWYECKHX CpPEeICTB M AaCCHCTHBHBIX HMH(OPMAIMOHHBIX TEXHOJIOTHH, MPEeJOCTaBIsIeMbIX PecypcHBIM
y4e0HO-METOIMIECKAM [CHTPOM 110 0OYYCHHUIO MHBAITM/IOB H JINII C OTPaHWYCHHBIMU BO3MOXKHOCTSIMH 3710poBbst Yenl'Y 1o 3ampocy
oOyuarorerocs.

1. MoOuiIbHBIe cCHeUaIbHbIEe TEXHIIECKHE CPEeCTBA JUIS JIUII C HapYIICHUSMH 3pSHIS: TIOPTATUBHBIA KOMITBIOTEP C BBOJIOM/BEIBOJIOM
mpudrom Bpaiinst ¢ curTesatopom peun «ElBraile-W14J G2»; HoyrOyku ¢ nporpamMmmHoii skpanHoro goctyna NVDA; snekTpoHHbIe
YBEIUYHUTEIH! JUIS YIaJeHHOTO IPOCMOTPA; BUICOYBEININTEIH IIOPTATHBHEIE; TH(IIOMIeEp; TU(PPOBHIE THKTO(DOHEL

2. MoGunbHble crenuanbHble TEXHUUECKHEe CPEACTBA JUIA JIMIl ¢ HAapYLICHUSMH CllyXa: CUCTeMa CBOOOJHOIO 3BYKOBOIO IOJIS CO
BCTPOCHHOW COBMeCTHMOCThIO ¢ FM-yctpoiictBamu; pamuoknaccel «ConeT-PCM» ¢ mepeaaTyukoM, 3ayliHBIM HHIYKTOPOM H
MHIYKIUOHHON IeTiel; cucrema MH(OPMAIMOHHAs I cnadociblamux nepeHocHas «Mcrtok» A2 co BCTPOEHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; TOKyMEHT-KaMepa; IIporpaMMHpyeMbIe CITyXOBBIE alllapaThl HHANBHIYAIFHOTO ITOTb30BAHMU.

3. AccucruBHble HMH(OPMAIMOHHBIE TEXHOJOTHM: IIpOrpaMMHOe obecredeHHe sKpaHHOro aoctyma ¢ cuHre3oM peun NVDA;
IPOTPaMMBI 3KPaHHOTO YBEJIMUYEHHS; IIPOTPaMMBI PEYEBOTO CHHTE3a A KOMIIBIOTEPOB M HOYTOYKOB; IPOTPaMMBI PEUEBOTO CHHTE3a
JUISL MOOMJIBHBIX YCTPOMCTB; SKpaHHas KJIaBUaTypa; SKpaHHas JIyIa.

IIpr HeoOXommMocTH st OOydaromuXcs ¢ HapyHNICHHSAMH 3pCHHs Ha pabodmx MecTax Ui IPOBEICHMS INPAKTHICCKHX HITH
71a00paTOPHBIX 3aHITUH YCTaHABIMBaeTCs CIEIMajIbHOE IMporpaMMHoe obecrnedenue (mporpamma peudeBod Hauranuu NVDA,
pedeBble CHHTE3aTOPBI, SKPaHHBIE JIYIIb).

B y4ebHble ayauTopum oOecneunBaeTcs OECHPENATCTBEHHBIH JOCTyn A OOydyaroluxcs HHBAIUAOB U OOydaroluxcs C
OTPaHMYECHHBIMH BO3MOXKHOCTSMH 3I0POBBA. B Kaxaoil aymuropuu, rae oOydaroTcs WHBANIUABl M JIHIA C OrPaHHYCHHBIMH
BO3MOJKHOCTSIMH 370pPOBbS, IPEAyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOIUYECTBO MECT UL OOYUaIOLIUXCs ¢ y4eTOM HapyHIeHUH HX
370POBBSL.

I[J'[?I OCBOCHU JUCHUIITIMHBI HHBAJIMAAaM U JIUIIaM € OTPaHUYCHHBIMH BO3MOXXHOCTAMHU 3J0POBbS MPCAOCTABIIACTCA JOCTYII K IICUAaTHBIM
HCTOYHHKAM, UIMEIOIUMCS B HaydHOH 6nomrorexe Yenl'Y, ¢ MOMOIIBIO CIEIMATBHBIX TEXHHUECKUX CPEICTB; TOCTYI K 3I€KTPOHHBIM
HUCTOYHMKAM, MPEACTaBICHHBIM B (OpMEe DIEKTPOHHOIO JOKYMEHTa B (QoHae HaydHoid Oubmuorekn Yenl'V umm
3NIEKTPOHHO-OMOIMOTEUHBIX CHCTEMaX, ¢ MOMOIIBIO CIENHANBHBIX TEXHHYECKHX M IPOTPAMMHBIX CpeicTB (pabodee MecTo I
HE3psYero IOJIb30BaTels C IpOrpaMMHBIM oOecredeHHeM dKpaHHoro joctyma ¢ cuHTe3oM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJIIepoM H kinaBuatTypoit Clevy ¢ 6oJbIrMK KHOKaMu B ¢ pa3/Iessiolel KIaBHIIH HaKJIaaKOM).
yl{e6H0'MCTO,Z[I/I‘lCCKI/Ie MaTepualibl OJs O6y‘{a}OLU,I/IXC$I U3 YucJia UHBAJIMAOB U JIML C Or'paHUYCHHBIMU BO3MOXHOCTAMH 3J0POBbs
IPEIOCTaBIAIOTCS B (hOpMaX, afaNTHPOBAHHBIX K OTPAHMUYECHHAM UX 3/J0POBbS H BOCTIPHATHS HHPOPMAIAN:

s nun ¢ HapyIeHUusIMU 3pEeHHUs:

- B IIe4aTHOH popMe yBeTMUEHHBIM MIPHPTOM,

- B ()OpMeE SIIEKTPOHHOTO JOKYMEHTa,

- B popme ayaunodaiina,

- B euaTHO# hopme mipudTom Bpaiins.

Jist mun ¢ HapyIIEeHUsIMU CIIyXa:

- B IIeyaTHO# (opme,

- B ()opMe 3IIEKTPOHHOTO JOKYMEHTA.

JUIst UL ¢ HapyIIeHUSIME ONIOPHO-JBUTATENIBHOTO alIlapara:

- B IeyaTHOM (opme,

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTa,

- B hopme ayauodaiina.

JIaHHBIHA TIepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00YJaIOIIIXCS.

21.]'[5[ HWHBAJIMIOB U JIMIL] C OTPAHUYCHHBIMH BO3MOXXHOCTAMH 3J0POBbS OCBOCHUC NUCHUITIMHBI MOXET 6LITB YaCTUYHO HJIM ITOJHOCTBIO
OCYIIECTBIICHO C HCIIOIb30BaHUEM AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHIA.

le/l MPOBCACHUHU MNPOUEAYPHI OLICHUBAHUS PE3YIIBTATOB 06yquH$[ WHBAJIMIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTAMHU 3J0POBBS 110
JVMCIUIUINHE 00ECIeYnBACTCS BEIMONHEHHE CIIEIYIONINX JOMOJTHHTEIBHBIX TPEeOOBaHUH B 3aBHCHMOCTH OT HHIMBHIYaIIbHBIX
0CcOOCHHOCTEH, 00yJaroLIUXCS:

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKHU POCCUN
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Pabouas nporpamma nucuuminssl "TepMonuHaMuka" Mo HanpaBieHHIO NOAroToBkH (crermansHoctH) 03.03.03
"Pammodusnka" HanpasineHHOCTH (podmto) TerekoMMyHNKaMOHHbEIE CHCTEMBI M HH()OPMAITMOHHBIE TEXHOIOTHH crp. 11
OI'BOY BO «Henl'V»

a) JocTyImHask popMa MPeTOCTABICHIS HHCTPYKIUH MO TOPSIKY MPOBEACHHS MPOIEYPhI OlleHUBaHuUs (YCTHO, B MUChMEHHOIT (hopme,
B MHCbMEHHO# opme mpudTom Bpaiins, yCTHO ¢ HCIIOIB30BaHUEM YCIYT CYpIOTIEPEBOIUHKA);

0) nmoctymHas (opMa MPeNOCTaBICHHS 3aJaHUil OLICHOYHBIX CPEACTB (B MEYaTHOW (opMe, B TMEYATHOH (OpMe YBEIHUCHHBIM
mpudTom, B nedatHot popme mpudrom bpaiins, B hopme 3IeKTPOHHOTO TOKYMEHTA, 331aHHS 324U THIBAIOTCS] ACCUCTEHTOM, 3aaHHs
MIPEJOCTABISIOTCS C UCIOIB30BAaHUEM CYpJIOTIEPEBO/IA);

B) goctymnHas (opMa MpeIoCTaBlIeHHs OTBETOB Ha 3a1aHus (MUCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMITBIOTEpPE, MUCHMEHHO
upudToM Bpaiins, ¢ HCmoib30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

Ipu npoBeieHUH MPOLEAYPHI OLICHUBAHUS PE3YIbTATOB 00YYCHHST MHBAJIHOB U JIHIl C OTPAHIMYCHHBIMH BO3MOXKHOCTSMHE 370POBbS
IIpeycMaTprUBaETCs UCIIOIb30BAaHNE TEXHUUECKHUX CPENICTB, HEOOXOANMBIX MM B CBS3U C MX HHIMBUAYAJIbHBIMH OCOOCHHOCTSIMH. DTH
cpencTBa MOryT OBITh petocTaBieHsl Uenl Y uiii MOTYT HCIIONIb30BaThCS COOCTBEHHBIE TEXHUYECKHE cpeacTBa. [Ipu HeoOxoaumoctu
WHBAJIMAAM U JIUIaM C OTPAaHWIEHHBIMH BO3MOXXHOCTSIMHU 3[J0POBbS ITPEAOCTABIISETCS AOTIOIHUTEIBHOE BPEeMS ISl IIOITOTOBKH OTBETA
Ha 33JIaHus, POLIEAypa OLICHUBAHUS PE3yIbTATOB O0YUCHHUS MO JUCIMIUTHHE MOKET POBOJIUTHCS B HECKOJIBKO ITATIOB.

[IpoBenenne mpoueaypsl OLEHUBAHUS PE3yAbTATOB OOYUSHHS MHBAIWAOB M JIMI C OTPAHWYEHHBIMH BO3MOYKHOCTSIMH 3JOPOBBS
JIOITyCKAaeTCs C UCIOJIb30BaHUEM AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA.

© ®I'BOY BO «Henl'V»




IIpunoxenue 1

33)13'1]/] K NPAKTUIE€CKUM 3aHATUAM

[IpakTnueckoe 3ansarue 1. PabGora u Tensiora. YpaBHeHHsI COCTOSTHUIA

Ouenutsb padoty ucnapenus 1 Mosst Boabl pu nepexoe e€ B map npu t=100°C 1 HopmaibHOM
JTaBJICHUU.

Haiitu pa®oTy ueanbHOTO Ta3a npu aauadarnyeckoM pacipeHun oT Vi 10 V. Jlansl Takke
HavanbHas TeMreparypa T 1 mokaszarens aanadarsl.

Haiitu paboTy npu n30TepMHUECKOM paciiupeHuu raza Ban—nep—Baannsca.

[Tokazare, 4to nuddepeHraIb-HOe BRIpaXKEHUE I JIeMEeHTapHOH paboTel OW = Z Ada,
i

HC ABIACTCA IIOJIHBIM ,Z[I/I(l)(bepeHHI/IaJ'IOM OT COBOKYIIHOCTH HE3aBHCHMBLIX IIapaME€TpPOB,
OnpeacIdrommnx COCTOAHUC CUCTCMBIL.
YCTaHOBI/ITI), qTO AJIA HpOCTOﬁ CHUCTEMBI CIIPAaBCAJIMBBI TOXKACCTBA:

2)(2) - (2)(2)(2) -
oa)\od), ~\eda)\oa)\oT),

1 (oV
IToka3zarp, 4TO CBSI3b MEXAY TEPMUUECKUMU K03 PUIIMCHTAMH pacTsHKEHUST X = 7 8_T
0 p
1({oV 1 (op
cxarusl, S =——| — | | yOpyroctu ¥ =—| —— | MOXXHO INPEIACTaBUTh KaK « = poﬁy.
K) ap T pO aT vV

ITomyuuTs IpUBENEHHOE ypaBHEHUE COCTOSIHUS ra3a Ban-nep—Baanbca u rasa beptio.

[Ipaktuueckoe 3austue 2. [lepoe Hauao TepmonnHamuku. OnpeaeneHue TenJa0eMKoOCTel

1.

=

IPHU Pa3JIHYHbIX MpoLeccax

JlokazaTb, 4TO TEMI0BOM 3 (PeKT XUMUUECKOH peakluy, mpoTekatomeid npu V= const, win
IIpU p=const, HE 3aBUCHUT OT ITPOMEKYTOUHBIX PEAKIIUNI, a ONPEAEIIAETCS TOJIBKO Ha4YaIbHbIM U
KOHEUHBIM COCTOSHUSIMHU PEarupyrollnuX BELIECTB.

Haittu Cp —C, 15 uueanpHOTO Trasa.
Haiitn C, —C, mna rasa Ban-nep-Baansca.

Haiitn ynenbHy0 TEIUIOTY H30TEPMUYECKOTO paclIMpeHus ra3a Ban — nep — Baansca.
OnpesieuTh TEMIOEMKOCTh HMEalbHOTO rasa B CIeIyIOUX Mpoleccax: a)plV’ = const,

0) sz = const, B) pP_ const.
V
UzBectHO, uto C, = a(V)T 3. Kakoe KOJIMYECTBO TEIIOTHI HYXXHO TIepeaTh CUCTEME, YTOObI

Harpets e€ n3oxopuuecku ot 7, 1o 7, ?

SBnsgercs nu mponecc peiiakCallui KBa3UCTaTUICCKUM U HO‘{CMy?

[IpakTueckue 3ansatus 3, 4. Bropoe Haua10 TepMoAMHAMUKHU. BhrunciieHue 3JHTponum\

Moryt 1 aguabatsl iepeceKarbes U moyemy?
TepmMuyeckoe W KaJOpUUECKOE YpPaBHEHHUS COCTOSHHS DJIEKTPOHHOTO Ta3a CBS3aHbBI

2
cooTHomeHuem: PV = EU . Haiitu ypaBHeHue aguabarel B IepeMEHHbBIX pP-V.



w

oo

B wu3obapuueckoMm mporecce TeMmIeparypa HJI€allbHOTO rasa yBeluumiach BiBoe. Kakx
W3MEHWJIACh SHTPONHUS?
Haitn usmenenue sHTponuu raza Ban—aep-Baansca npu nepexone 7,,V, = 7,.V,.

Tepmuueckuii K03(GUIMEHT paclIMpeHust « Ui BoAbl B nHTepBaje temmneparyp ot 0°C 1o
4°C sgBnsercs BEJIMYMHOW oOTpuuareiabHoW. HarpeBaercs wiaM oXJaxkJaeTcsl BOAA IIPH
a711abaTHYeCcKoM C)KaTUX B 3TOM MHTEpBAJle TeMIieparyp?

Haiitu paGoty naeansHoro rasa B nukie KapHo. M3BecTHbI TeMieparypa XOJIOJUJIbHUKA U
Harpesaressl 1 MHTEpBaJlbl U3MEHEHHs 00beMa.

Cocyn ¢ uaeanbHbIM Ta30M pa3/ielieH IEeperopoiKoil Ha JABE pPaBHbIE YacTH, B KaXKAOH W3
KOTOPBIX B 00beMe V HaxoAuTCs 1O vV MoJiel rasza mpu temmeparype T. Ilokasars, yTo mocine
yAaJeHUs NePEeropoJKy U3MEHEHUS SHTPOIIMH HE POU30iIeT.

[Toxa3zarb, uro eciu TemnoeMkocTs Cy ~ T% TO SHTpOIUS CUCTEMBbI HUMEET TOT XKE XapakKTep
3aBUCUMOCTHU OT TEMIIEPATYPHI.

[IpakTnueckoe 3ansatue 5. MeToabl TEPMOAUHAMUKH

Haiitu cBoGoanytro sHepruto raza Ban — nep — Baasnbca.

Wseectna suranenua: H= H (S,p). Haiitu S = _Lfov

vV oP

S

3
N3BecTHa cBOOOIHAS SHEPTHSI HEKOTOPOH CUCTEMBI: [ = _ERT hl[a(V)T ] Haiitu C), .

N3Becten noreHuuan ['nb06ca HEKOTOPON CUCTEMBI:

G=al(-InT)+RTIn P-TS, +U,. (aS,,R,U, —const).
Haiitu TepMudeckoe U KaJopHueckoe ypaBHEHHs cocTosiHMs. Kakoll cucteme coOTBETCTBYET
naHHbIA noreHman? Kakos Gpu3n4eckuii CMBICI TOCTOSTHHOM a?

[TonyuuTs BeIpaskeHHE I SHTAIBIMU | MOJIS UCAILHOTO Ta3a.

3anucarb cooTHoUIeHne MakcBeluia Jiisi TEpPMOAMHAMUYECKOrO NIOTEHIMaNa, COOCTBEHHBIMU
IIEPEMEHHBIMH KOTOPOTO SABJISIFOTCS 3HTansnus H u naBnenue p.

MeToa0M IUKIIOB YCTAaHOBUThH 3aBUCHUMOCTh JIaBJICHHS HACBHIIIEHHOTO 11apa OT TEMIIEpaTyphl.
[TosmyuuTs 3Hepruto ['enpMronbiia cMecH HieaabHbIX T'a30B, COCTOSALINX U3 vV, MOJIEH OJTHOTO

U v, Jpyroro komnoHeHra. Haiitu usmeHnenue sHepruu [enpmronsna npyu M30T€pMHYECKON

nuddy3un raza.
[lpr HU3KOH TeMIiepaType SHTPOMUS 3JIEKTPOHHOTO Ta3a B MeTajulaX IMpOMOpIHOHAIbHA

Temreparype. HaiiTh TemneparypHyio 3aBUCMMOCTh pa3HocTH Temnoémkoctei C, —C, .

Ykazanue: He 3a6b16a12me, umo e6ce e6blpassiCeHus ons mepMOOMHClMull€CKLDC nomeryuanoes

1.

2.

HeoOX00UMO 3aNUCbIBAMb 8 COOCMBEHHBIX NEPEeMeHHbIX.

[Ipaktruueckoe 3anatue 6. PaBHoBecHe U yCTOHYUBOCTH. Pa30oBbIe nmepexoabl

Onpenenuth yCIOBHUS PABHOBECHs] HW30JMPOBAHHOW JIByX(pa3HOH JIBYXKOMIIOHEHTHOM
CHCTEMBI, KOTJIa KaXIblii KOMIIOHEHT BXOJIUT B COCTAB TOJIBKO OJTHOM (pa3bl.

HuiuHap, pas3mesieHHBIM JIETKO CKOJB3SIEH IEPEropoAKOM Ha JBa OTCEKa, B KOTOPBIX
HaxomdATCs Vv, U V, MOJEH HACAIBHOIO rasa, IOMEIIEH B TepMmocrar. Haltu ycnoBus
PaBHOBECHS.

Haittu umcno monein noxucroro Bomopoxa HI mpu paBHOBECMM B XMMHUYECKOM pEAKLIMH
H, +1, =2HI . I3BecTHBI IOCTOAHHAA peakiuu K, M Ha4aabHOE YUCIIO MOJIEH BOLOpOAA U

Hona.



4. B kakodl MpoOMOpLUH CIEAYeT CMelaTbh a30T M BOAOPOX, YTOOBI MOJYYUTh HAHOOIBIINI
PAaBHOBECHBIN BBIXOJl aMMHUaKa?

5. JInst NByXKOMIIOHEHTHOM CHCTEMbI (HampUMEp, BOAA U IIOBAPEHHAs COJb) OIPEIEIIUTH,
CKOJIBKO (ha3 MOT'YT OTHOBPEMEHHO HaXOAUTHCS B PABHOBECUH U KAKOBO OyZIE€T ITPU 3TOM YHCIIO
cTeneHei cBo0ob1?

6. Mseectnbl TemoemkocTs mapa C, ynenbHas TEmIOTa MCHApeHMs, Temreparypa. Hakiru

TEII0EMKOCTh HACBIILIEHHOTO Iapa.
7. HaiiTu 3aBUCHMOCTb OT TeMIIEpaTyphl YACIbHON TEIUIOTHI UCTIAPEHHS HAa KPUBOM HCIApPEHUS

oA
ar) >

H

(T.e.

Ykazanue: 3aoauu na onpedenenue ycnosuil pasHogecus KOHKPEMHbIX CUCMEM HeoOX00UMO
peuams, Ucxoos U3 0OWUX YC08ULl MEPMOOUHAMULECKO20 PABHOBECUSL U YCIMOUYUBOCHIU.

[TpakTrueckue 3ansatus 7,8. TepMoaMHAMHKa Pa3JIMYHBIX CHCTEM

1. Bemmcmuts C, -C, nana MOJSIPHOTO M HEMOJSPHOTO JTUAICKTPHUKOB. 3nmech E-
HaIPSKEHHOCTH 3JIEKTPUUYECKOTO MOJIsl, P-nonsspusanusi AU3IeKTPUKOB.
2. Haiitu Tennoemkocts C, u C, paBHOBECHOI'O U3JIy4eHHUS.

3. HOK@B&TB, 4TO y NapaMarH€TuKkoOB, IIOAUYUHAOINNUXCA 3aKOHY KI-OpI/I, BHYTPCHHSS SHCPTHA HE
3aBUCUT OT HAMAarHn4C¢HHOCTH IIpH IIOCTOSTHHOM TEMIICPATypC.

4. Haiitu wn3MeHeHHE TEMIICPATypbl IIpHU aI[I/Ia6aTI/I‘ICCKOM HU3MCHCHUHU HAIIPAXKCHHOCTH
QJICKTPUYCCKOI'0O ITOJIA AJIA MOJIAPHOro U HECIIOJIAPHOIO ANSJICKTPUKOB.

5. Honara;l, 4TO HaBJICHUC PABHOBCCHOI'O DJJICKTPOMAHUTHOTIO H3JIYUYCHUSA p PABHO TPETU

IJIOTHOCTH €ro dHeprum U = V , [IOJIYYUTh TEMIICPATYPHYIO 3aBUCUMOCTD M:M(T)

6. Haiitu TeruioBoii 3 (HeKT U30TEPMUIESCKOTO BO3PACTAHUS HAMPSKCHHOCTH MATHUTHOTO TTOJIS
ot 0 1o H g naeanbHOro napaMarHeTHka.
7. Haiitu remneparypy unsepcuu 3¢pdexra J[>xoyns — Tomcona ans raza Ban-nep-Baanbsca 6e3
TeX NPUOIMKEHHUH, KOTOpble ObUIM C/IETaHbl Ha JIEKLIUU.
8. HaiitTu u3meHeHne Temreparypsl pe3MHOBOTO KI'yTa MPU €ro aJnabaTHIecKoM pacTsHKEHUU
ot /, 1o |,. YpaBHEeHHUE COCTOSIHHS KTyTa
1) (1, Y

f=AT TRt rae A= const >0, f- cuna, c KOTOpOH pacTArUBaeTCs XKIYT.
0

Ykazanue: Ilpu pewenuu 3a0ay no 0anHou meme camoe 21asHoe — ONPeoelumsy, KaKoll
napamemp 05t OGHHOU cucmemvl 6y0em GHEWHUM, d KAKOU - 6HYMPEHHUM. [ 9Moe0 HYICHO
3anucame Gvipaxcerue 0 pabomsi, co8epulaemoli OaHHOU CUCMEMOU U CPABHUMb C OOWUM
svipadicenuem onsa pabomvi OA=Ada. A 3amem 6ce mepmoounamuyecKue ypagHeHuUs: MOHNCHO
RUCATND 8 HYIHCHBIX NePEeMEHHDBIX.



MUHOBPHAVYKHM POCCUUA
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOEe
@ YUpEKIECHHE BBICIIET0 00pa3oBaHUsL

«Yensbunckuii rocynapcrBenHbiil yausepeute» (GPI'BOY BO «Uenl'Vy)

Pabouas mporpamma auctuIuivHe! "TepMoarHaMuKka' O HAIIPaBJICHUIO TOATOTOBKY (cneunansHocTh) 03.03.03
"Pagnodusuka” HanpaeneHHOCTH (podminto) TerekoMMyHUKAIIMOHHBIE CHCTEMBI M HH)OPMAIIHOHHBIE TEXHOIOTHH ctp. 15
OI'BOY BO «Henl'V»

Pabouas nporpaMMa JHCHUIIMHBI (MOIYJI51) 0100peHa H PEKOMEH/10BaHAa:

[Ipopekrop mo ydeOHOI paboTe yTBepxaeHo 21.02.24 A.A. CanamaroB
YyeHbIM COBETOM (PU3UYECKOTO (paKyIpTeTa

[Iporokon 3acenanust Ne 08 ot 25.01.2024

IIpencenarens YueHOro cosera

¢uznyeckoro ¢gaxyyiprera COIJIaCOBAHO M.A. 3arpebun
3acenanuem kadenpsol o01Ield U TeopeTHYeCKO GU3NKN

[Iporokon 3acenanust Ne 05 ot 18.01.2024

3aBenyroumii kadeapoi COIIaCOBAHO A.E. Maiiep

ABTOp (COCTaBHUTEIb) O.B. EperHoBa

Crpykrypa padoyeil nporpaMmmbl co0OoTBeTCTBYeT npukasy pexkropa ®I'bOY BO «Heal ' V»
ot «13» anmpeas 2021 r. Ne 247-1

© OI'BOY BO «Henl'Y»




