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1. HEJIX OCBOEHUMA TUCHUTIINHBI

]_IeJ'IL JUCIHHUILIUHBI <<TepMOHI/IHaMI/IKa>> COCTOUT B U3YUCHNU Q)yHZ[aMeHTaJ'H)HBIX OCHOB OITMCaHWs PaBHOBECHBIX U HCPABHOBECHBIX
TCPMOJANHAMUYCCKHUX CUCTEM HAa OCHOBE O6H_[I/IX METOA0B TCPMOAUHAMUKH, HpI/I06peTeHI/Ie HaBBIKOB PCHICHUSA W UCCIICOOBAHUA
KOHKPETHBIX (1)I/ISI/ILICCKI/IX 3ajad.

OCHOBHBIE 33J1a4l TUCITUTUIHHBI:

1. HU3YyUCHUE OCHOBHBIX TTOHSTUI TEPMOJUHAMUKHU U Ha4YaJI TCPMOANHAMUKH,

2. HN3Yy4CHHUE OCHOBHBIX METOJ0OB TCPMOAUHAMUKH,

3. 3HAKOMCTBO C HECKOTOPBIMH IIPUIIOKECHUAMA TEPMOANHAMUKH.

Pe3yJ'H>TaTLI o6yqu1/151 10 JUCHOUIITIMHE HAalIPaBJICHBI HA JOCTHKECHUEC NHANKATOPOB!:

OIIK-1.1. O6nagaeT 6a30BbIMU 3HAHUSAMH, IIOJIydEHHBIMU B 001aCTH (QU3UKH U PagUO(PU3UKY.

OIIK-1.2. JleMOHCTpUpYET YMEHHE pellaTh 3ajaull, GopMyIupyeMble B paMKax GU3UKHU U PaTUOPU3UKY.

OIIK-1.3. IMeeT HaBBIKK HCIIOJIB30BAHUS OCHOBHBIX MOHSATHH, TEOPEM, 3aKOHOB (PU3UKU M PaTUO(U3UKH IS PELICHUS 3a/1a4
npo¢ecCHOHAILHON IeSTEIbHOCTH, B TOM YHCIIE B cpepe nearornieckoi AeaTelIbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazgem) OITOIT: b1.0.08

2.1 TpeGoBaHus K NpeABAPUTEIbHON NOAT0TOBKE 00y4alOLIerocs:

MexaHuka

9H€KTpI/I‘IeCTBO U MarHc€TUusm

OnTuka

MaremaTnyeckuii aHaiInu3

JuddepeHuunanpapie ypaBHCHHS

MonexkynsipHas puzuka

2.2 JInCUUNIMHBI U MPAKTHKH, 1JIs1 KOTOPHIX 0CBOEHHUE TAHHOH TUCHMILIMHBI (MOAYJIs1) HEOOX0AUMO KaK MpeAllecTBYIoOLIee:

CraTtuctuueckas Gpu3nka

IoaroroBka K mpowueIype 3allUThl U 3alINTa BHITYCKHOH KBaTH(QUKAIIMOHHOH paboThI

3. KOMIIETEHI[AY OBYYAIOIIETOCSsl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATLTAHBI
(MOJY.JIsT)

OIIK-1: CnocobeH npuMeHsSITH 0a30Bble 3HAHUA B 00J1acTH (PU3UKHU U PaanopU3NKH U HCMOJIb30BATH UX B
npodeccHoHAILHOI 1eATeJIbHOCTH, B TOM 4YHucJIe B chepe neaarornyeckoii AesTeIbHOCTH;

3HaTh:

HJISI JOCTHXKCHUSA OIIK-1.1: TEOPETUICCKUEC OCHOBBI, OCHOBHBIC ITOHATHUSA, 3dKOHBI © METOAbI TCPMOJUHAMUKHN

YMmeTnb:

Jus noctmxenus OIMK-1.2: noHuMare, U3naraTh 1 KPUTHYECKH aHAIIM3UPOBATH 0a30BYI0 HHPOPMAILUIO 110 Pa3/ieily TEOPETUYECKOM
¢msukn "TepmonrHaMHKA", TOJIH30BATHCS TEOPETUIECKUMHI OCHOBAMH, OCHOBHBIMH TOHATHSIMH, 3aKOHAMU B METOJIaMH
TCPMOJANHAMUKH

Baaners:

Jus noctmxenus OIMK-1.3: pusnueckumMu U MaTeMaTHYECKUMH METOAaMHU 00pabOTKH M aHaIM3a MH(OPMALIUH 110 pa3ieity
Teopernueckoit ¢pusnkn "TepmonuHamuka"

B pe3yjabTaTe 0CBOCHUS TUCHUITIIMHBI OﬁyllalOl[II/lﬁCﬂ JOJIZKCH

3.1{3naTn:

3.1.1|TeopeTnueckre OCHOBBI, OCHOBHBIE MOHSTHS, 3aKOHBI ¥ METOIbI TEPMOJUHAMUKH

3.2|YmeTn:

3.2.1|moHUMAaTh, U3JIaraTh U KPUTHUYESCKH aHAIM3UPOBATh 0a30BYI0 HH(GOPMALIMIO 110 pa3ieiny TeopeTHIecKoi Gu3nuKu
"TepmoauHaMuKka', MOIb30BATHCS TEOPETUUECKUMU OCHOBaMH, OCHOBHBIMH MOHITHSIMHU, 3aKOHAMHU M METOJIaMHU
TEPMOIUHAMHUKHI

3.3|Baanersn:

3.3.1|bm3udeckumMu 1 MaTeMaTUIECKUMU METOAAMH 00pabOTKH U aHaIM3a MHGOPMALUH 10 Pa3feny TeOpeTHUECKOH
¢msuxy "TepmonnHamuka"
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MUHOBPHAYKHN POCCUU

YUPEKACHUEC BbBICHIECTO 06pa30BaH1/1${

CDe[[epam,Hoe TroCyaAapCTBEHHOC 6}0ﬂ)I(STHOS 06pa3013aTem>Hoe

«YenstOurckuit rocynapctBeHHbli yausepeuteT» (PI'BOY BO «Henl'Yy)

Pabouvas nporpamma aucuumiHsl "TepMoanHaMuka" 0 HaNPaBIEHUIO MOATOTOBKY (criennaibHocTh) "Pagnodusuka”

TpeTbe HavyaJI0 TCpMOJAMHAMHUKH U CICACTBHUS U3 HETO.
/Cp/

HarnpasieHHOCTH (mpodmiaro) TenekoMMyHUKAIIMOHHBIE CHCTEMBI U HH(opMannoHHbIe TexHonorud ®PI'BOY BO cTp. 4
«enl'Y»
4. OFBEM JUCIIMIIJIMHBI (MOAYJIST)
O6Lwasn TpynoeMKocTb 33ET
Yacos no yueOHOMY 1utany : 108 Bunpl KOHTpOIsT B ceMecTpax:
B TOM YHCIIE
ayIUTOpHBIE 3aHATUS : 54 9K3aMEeHBI 7
camocTosTenbHas padota : 18
4acoB Ha KOHTPOJIb 36
5. CTPYKTYPA U COAEPKAHUE JUCHUTIIMHBI (MOZY JIsT)

Kon HanmeHnoBanue pa3jie/ioB U TeM /BUJ 3aHATHs/ Cemectp | Yacos Jlutepatypa

| 3aHATHS [Kvpc
Pa3nen 1. BBenenne, Hauajia TepMOTMHAMHKHA

1.1 Brenenne. HyneBoe Hauano TepMOAMHAMUKH. 7 2 JI1.1J11.2J12.1 J12.2
IIpeamMer u3ydeHus: TEpPMOJUHAMUKY U CTATUCTUUECKOHN QU3UKH U 01022333435
ucrosb3yemble MeTobl. OCHOBHBIE MOHATHS TepMoauHaMuku. Hynesoe
Hayajo TePMOJMHAMUKH U CIE€ACTBHS U3 HETO.

/JTex/

1.2 Brenenne. HyneBoe Hauano TepMOAMHAMUKH. 7 2 JI1.1J11.2J12.1 J12.2
[Mpeamer u3y4eHus] TEPMOJIUHAMUKH M CTATUCTUYECKOH (DU3UKHU U 213232334035
ucroib3yeMble MeTobl. OCHOBHBIE MTOHATHUS TepMoauHaMuku. Hynesoe
Hayajo TEPMOJIMHAMUKH U CIEACTBHS U3 HETO.

/Cp/

1.3 IIepBoe Ha4yanoO TEPMOAMHAMUKH. 7 4 JI1.1J11.2J12.1 J12.2
TemsioTa u paboTa, IepBOE HAYAIIO TEPMOJMHAMHKH. TerI0eMKOCTb. 21323233435
YpaBHEHHS TEPMOJUHAMUYECKUX IIPOLIECCOB.

/JTex/

1.4 IIepBoe HauanoO TEPMOAMHAMUKH. 7 4 JI1.1 JI1.2J12.1 J12.2
TemsioTa U paboTa, epBoe HaYaI0 TEPMOAMHAMHUKH. TEIIOEMKOCTb. 2122 323 54 25
YpaBHEHHS TEPMOJUHAMUYECKUX IIPOLIECCOB.

Mp/

1.5 IIepBoe HauanO TEPMOAMHAMUKH. 7 2 JI1.1J11.2J12.1 J12.2
TemsioTa u paboTa, IepBOE HAYAIIO TEPMOJUHAMHKH. TerI0eMKOCTb. 213232354035
YpaBHEHHS TEPMOJIUHAMUYECKUX IIPOLIECCOB.

/Cp/

1.6 Bropoe nauano repmoauHamMuku. OHTponus. CiaoBecHble GOPMYIUPOBKU 7 7 JI1.1 J11.2J12.1 J12.2
BTOpOr0 Hayana. IMIupUueckas u abcoaroTHas SHTponus. CBsI3b MEXKILY 21322334035
SMITUPHUECKON 1 a0COMOTHOI TeMmepaTypoil. OCHOBHOE ypaBHEHUE
TepMoauHaMuKu. Beruuciienue sutpomnun. Teopema ['nd66ca. Bropoe Hauano
JULS HEPaBHOBECHBIX IIPOLIECCOB, 3aKOH Bo3pacTaHus sHTponuu. [ukn Kapno.

Teopemsr Kapho. /JIex/

1.7 Bropoe nauano repmoauHamMuku. OHTponus. CiaoBecHble GOPMYIUPOBKU 7 4 JI1.1 J11.2J12.1 J12.2
BTOPOT0 Hayasa. IMIUpUUecKas U abCoaroTHas SHTpoTHs. CBA3b MEKIY 2132233435
SMITUPHUECKON 1 a0COMOTHOI TeMmepaTypoil. OCHOBHOE ypaBHEHUE
TepMoMHaMuKu. Beruuciienue sutponun. Teopema ['nd6ca. Bropoe Hauano
UL HEPaBHOBECHBIX IIPOLIECCOB, 3aKOH Bo3pacTaHus sHTponuu. [ukn Kapno.

Teopemsr Kapho. /TIp/

1.8 Bropoe Hauano trepmoauHaMuku. DHTponus. ClioBecHble POPMYITUPOBKH 7 2 JIT.1 JI1.2J12.1 J12.2
BTOPOr0 Hadaja. OMOMpHUYecKas U abcomtoTHas SHTponust. CBsi3b MEXKAY 013233 24 35
IMITUPUYECKOH U aOCOMIOTHOH Temieparypoii. OCHOBHOE ypaBHEHHE
TepMoarHaMuky. Beruncnenue surponun. Teopema I'nd6ca. Bropoe Hauano
JUTSl HEPAaBHOBECHBIX IIPOLIECCOB, 3aKOH Bo3pactaHusi sHTponwu. L{ukn Kapro.

Teopemsl Kapno. /Cp/

1.9 TpeTbe HaUaI0 TEPMOAUHAMUKY. 7 1 JIT.1JI1.2J12.1 J12.2
TpeTrbe HaUaIO TEPMOAMHAMUKH U CIEACTBUS U3 HETO. 01325334035
/J1ex/

1.10  |Tperwe Hagamo TEPMOTUHAMUKHY. 7 2 JIT.1JI1.2J12.1 J12.2

01520335495

Paznen 2. MeToabl TepMOAMHAMHUKH

© ®I'BOY BO «Henl'V»
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«Henl'Y»

2.1 Meron TepMOAMHAMUYECKHUX MOTEHINANIOB. TepMOAMHaMUYECKIE 7 4 JI1.1 J11.2J12.1 J12.2
MOTEHIIUANBI IPOCTHIX U CIIOKHBIX CUCTEM, CHCTEM C IIEPEMEHHBIM YHCIOM 21323233435
yactul. Merop nuxios. /JIex/

2.2 Meron TepMoAMHAMUYECKHUX TTOTEHIHANIOB. TepMOAMHAMUYIECKIE 7 4 JIT.1 J11.2J12.1 J12.2
MOTEHIXAIBI TPOCTHIX cucTeM. Meros uukios. /IIp/ 0102333435

23 Meron TepMoAMHAMUYECKHUX TTOTEHINANIOB. TepMOAMHAMUYIECKIE 7 2 JIT.1J11.2J12.1 J12.2
HOTEHIMAIIB] IPOCTHIX U CIOXKHBIX CUCTEM, CUCTEM C IIEPEMEHHBIM YHUCIIOM 013233 2435
yactul,. Merox rukios. /Cp/

Paznen 3. PaBHoBecue u ycTOMYMBOCTD TEPMOAHHAMHYECKHX CHCTEM.
®a3oBbIe MEPEXOabI

3.1 OO011Ke yCIoBUS TEPMOJIUHAMUYECKOTO PABHOBECHS M YCTOWYHBOCTH. 7 8 JIT.1 J11.2J12.1 J12.2
PaBHOBecue U ycToHUUBOCTb TOMOreHHbIX cucteM. Ilpunnun Jle-Illarense - 013233 2435
Bpayna. Xummueckoe paBHOBecHe B TOMOTEHHOU cucteme. PaBHoBecHe
rereporeHHsIx cucreM. IIpasuno a3 'u66ca.
®da3oBBIE TIEPEXOBI IEPBOTO M BTOPOTO pofa. YpaBHenue Kianeripona-

Knay3uyca u ypaBHeHus OpeHpecTa.
/JTex/

32 OO611re yciIoBUS TEPMOJIUHAMUYECKOTO PABHOBECHS M YCTOWYHUBOCTH. 7 2 JIT.1JI1.2J12.1 J12.2
PaBHOBecue U ycToiuuBOCTh roMoreHHbIX cucteM. [punnun Jle-Illarense - 013233 24 35
Bpayna. Xumudeckoe paBHOBeCHe B TOMOT€HHOM cructeme. PaBHOBecue
rereporeHHbIx cucrem. IIpasuio ¢as ['mboca.
®da30BbIE IEPEX0bl IEpBOTo poaa. YpasHeHnue Kianelipona-Knaysuyca.

Mp/

33 OO011re yciIoBUS TEPMOJINHAMUYIECKOTO PABHOBECHS M YCTOWYHBOCTH. 7 2 JIT.1JI1.2J12.1 J12.2
PaBHOBecue U ycTOHUMBOCTE ToMOreHHbIX cucteM. Ilpuniun Jle-Illarense - 013233 24 35
Bpayna. Xumudeckoe paBHOBeCHe B TOMOT€HHOM cructeme. PaBHOBecue
rereporeHHbIx cucteM. [Ipasuio ¢az ['m60ca.
®da3o0BBIE TIEPEXO B IEPBOTO M BTOPOTO pofa. YpaBHenne Knaneipona-

Knaysuyca u ypaBHeHust Opendecrta.
/Cp/
Pa3nen 4. [IpumeHeHnne TepMOIMHAMHUKH

4.1 TepMoanHaMuKa OUAIEKTPUKOB U MAarHETUKOB. TepMOIuHAMAKA 7 6 JIT.1 JI1.2J12.1 J12.2
MOBEPXHOCTHBIX SIBJICHUH. MeTOobI MONMyYeHUs] HU3KUX TeMIeparyp: 3¢ ekt 013233 24 35
Jxoyns-TomcoHa, MeTo] ainabaTHIecKoro pa3MarHHIHBaHAS
HapaMarHeTuKoB. /JIex/

42 TepMoanHaMuKa OVMAIEKTPUKOB U MAarHETUKOB. TepMOIuHAMAKA 7 4 JIT.1 JI1.2J12.1 J12.2
MIOBEPXHOCTHBIX SIBIEHUN. MeTO/IbI OTYUSHUSI HU3KUX TeMIepaTyp: 3¢ dext 013233 24 35
JIlxoyns-Tomcona. /TIp/

43 TepMoarHaMuKa OUAIEKTPUKOB U MAarHETUKOB. TepMOIuHAMIKA 7 2 JIT.1JI1.2J12.1 J12.2
MIOBEPXHOCTHBIX SIBIEHUN. MeTOo/IbI MOTyUCHUS HU3KUX TeMIepaTyp: 3G ekt 01223335435
Jxoyns-TomcoHa, MeTo ainabaTH4ecKoro pa3MarHHIHBaHAS
napamMarietukos. /Cp/

Pa3nen 5. OcHOBBI HEPAaBHOBECHOI TePMOIMHAMHUKH

5.1 Hcxogabre monoxeHus TNHEHHON TeoprH HeoOPaTHUMBIX TIPOIIECCOB. 7 4 JIT.1 JI1.2J12.1
YpaBHeHus nokansHoro 0ananca. CoorHomenust OHcarepa, MPUHIIMIT 0102533435
MHUHUMYMa TIPOM3BOACTBA SHTpOIHH. /JIek/

5.2 HMcxonHble I00KeHUs JTMHEHHOI TeoprH HeoOpaTUMBIX MPOILIECCOB. 7 4 JI1.1 J11.2J12.1
YpaBHeHus nokaneHoro 0ananca. CootHomenuss OHcarepa, MPUHIIMIT 2013232354035
MHUHUMYMa TPOU3BOACTBA dHTpomuH. /Cp/

Pazgen 6. Jk3amen
6.1 Ok3aMeH /Dk3ameH/ 7 36 [JI1.1J11.2J12.1J12.2

01223334055

6. ®OH/1 OIEHOYHBIX CPEJICTB

6.1. Ilepeuens BUIOB OLEHOYHBIX CPEACTB

OtueTsl 10 3a1a4aM (10 TPAKTHYECKUM 3aHATHSIM )
Konrponsnas pabota
Bomnpocs k sk3ameny

© ®I'BOY BO «Henl'V»




MHMNHOBPHAVYKHN POCCHUU
\]’ DenepanbHOE roCyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
@ YUpEeXIEHHE BBICIIET0 00pa30BaHUs

«Yensbunckuii rocyaapcrsennsiii yausepeuter» (PI'BOY BO «Uenl'Vy)

Pabouas nporpamma nuctuminasl "TepMoauHamMuka' o HampaBIeHUIO TOATOTOBKH (crenuansHocTH) "Pagnodusuka"
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«Henl'Y»

6.2. TunoBbie KOHTPOJIbHBIC 3a/1aHUsl U HHbIC MaTepPHUaJIbl 1JIsA TeKyll.leﬁ aTrecrauuu

3a1auu K MPaKTUYECKUM 3aHATUSAM IpeacTaBieHbl B [Ipuiosxkenun 1; npumep BapuaHTa KOHTPOJILHOI paboThI peACTaBIIeH B
®DoHJE OIEHOYHBIX CPEAICTB MPOMEKYTOUHON aTTecTaluy 1o aucuuiumae "TepmoauaamMuka”

6.3. TunoBble KOHTPO/IbHbIE BONIPOCHI H 3aIaHN ISl IPOMEKYTOUHOM aTTecTAlUU

BOl'[pOCI)I K 3K3aMCHY

Ipenmer u 3amaun TI*.

Hynesoe nauano T/I*.

IepBoe Hauano TI*.

YpaBHEHHUS COCTOSHUS ™.

TennoeMKOCTH, TepMUUeCKe KO3DOUITEHTHI .

Ocuognbie T]] nporeccor*.

CnosecHble GopMyIUPOBKH 2-ro Hauana T/T*.

OHTponus*, Mepexo OT IMIUPUIECKOI SHTPOITUK K a0COIIOTHOM.
Temmepatypa*, cBA3b SMIIUPUYECKOI U aOCOIIOTHON TeMIIEpaTyp.
10. OcHoBHoe ypaBHeHue T[] u ero cienctBus™®.

11. Beruncnenue surporuu™. Teopema I'u6oca.

12. Bropoe Hauano T/l mist HeOOpaTUMBIX MPOIIECCOB*.

13. Tperwe Hauano T/l u ero cneacTBus*.

14. Iukn Kapuo*. Teopemsl KapHo.

15. T/1 moTeHIHaNbl IPOCTBIX CUCTEM™.

16. T/ noTEeHIMAIIBI CIIOKHBIX CUCTEM*.

17. T/I moTeHIHAIBI CUCTEM C IEPEMEHHBIM YHCIIOM YacTHIT*.

18. MeToz KpyroBBIX IIPOLIECCOB™.

19. O6mue ycnosust T/l paBHOBecus™.

20. YcnoBus paBHOBecus ABYX(a3HOH 0JJHOKOMIIOHEHTHOI CUCTEMBI.
21. YcnoBust ycTOMYMBOCTH paBHOBeCHs ogHOpoaHOU cucteMbl. [Ipunmmm Jle -Illatense - bpayna.
22. PaBHOBecue rereporeHHbix cucreM. [IpaBuno ¢as ['m6oca.

23. XuMudecKkoe paBHOBECHE B OTHOPOIHOM CHCTEME.

24. TermoBoe MOHM3aMOHHOE paBHOBecue. Popmyia Caxa.

25. Knaccudukaryst (ha30BbIX IEPEXOJIOB.

26. Ypasuenue Kuneiipona-Knaysuyca.

27. YpaBuenus Dpendecra.

28. TJI AM3IeKTPUKOB.

29. T/l MarHETHKOB.

30. T/] HOBEpXHOCTHBIX SIBICHHUH.

31. MeToabl IOTy4YeHUsI HU3KHUX TEMITEpaTyp

32. VcxoHble MOJIOKEHHS JIMHEIHOM TeOpUH HEOOPaTUMBIX IIPOIIECCOB.
33. YpaBHeHHs TOKaIBHOTO OanaHca.

34. CoorHoutenus B3auMHocTH OHcarepa.

35. IpuHIMIT MUHEMYMa IPOU3BOJICTBA SHTPOIIUH.

VXA B WD~

HpI/IMC‘IaHI/ICZ *OTMEUYECHBI BOIIPOCHI, BXOAAIINE B CITUCOK BOIIPOCOB KTCOPETUUCCKOTO MUHUMYMaA)».

6.4. Kputepun oneHuBaHus

TeKylllI/lf/’I KOHTPOJIb TCOPECTUICCKUX 3HAHUK U MPaKTUYCCKUX HABBIKOB IMPOU3BOAUTCA HA NPAKTUUCCKUX 3aHATHAX B BUIAC
KOHTpOHLHOfI pa60TBI, a TaKXXC B BUAC OTYCTOB IO TEMaM IMPAKTUICCKUX SaHXTI/Iﬁ, KOTOPBIC CTYACHT CAACT B TECUHCHUEC CEMECTpPA.

1. IMocerieHue TEKIMOHHBIX 3aHATHIA. MaKCUMaIbHBIN PEHTHHTOBBIH 0ayT=6.

2. [IpakTuueckue 3agaHus

2.1. Tlocemenne NpakTHUECKUX 3aHATHH. MakcUManbHbIA peHTHHTOBBIN Oann=3.

2.2 Cpauga 3amau o teme «TemnoTa 1 paboTa. YpaBHEHHS COCTOSHHUS». MaKCUMalbHBII PEHTHHIOBBIN Oamn=7.

2.3 Cnaua 3amau o teMe «[lepBoe Hadano TepMoarHAMUKU. TermnoeMKoCTh». MakCUMalbHBIA PEUTHHTOBEIHN Oam=7.

2.4 Cpaya 3amau o TeMe «BTopoe Hauano TepMoguHAMUKH. Berancnenue sHTponum». MakcUManbHbIA peHTHHIOBBIN Oami=7.
2.5 Cnaua 3ama4 mo temMe «MeToIbl TEpMOAMHAMUKI». MaKCHMaIbHBIN pEHTHHTOBBINA O6am=7.

2.6 Cnaua 3amau no Teme «PaBHOBecHe U yCTOMYMBOCTh TEPMOAMHAMUYECKUX cucTeM. Da3oBble mepexosl». MakcuManbHbII
PEUTHHTOBBIN Oan=7.

2.7 Cnaua 3a1a4 1o Teme « TepMOJMHAMKKA Pa3IMYHBIX CUCTEM». MaKCUMabHbIA PEHTHHTOBBIN Oann=7.

3. KonrponbHas pabora o teme «Havana nu MeTo s TEepMOAMHAMHUKHMY». MaKcUMalbHBINH peHTHHTOBBIH 6ain=9.

Hroro: 60 Gayos
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Otyer 10 3aga4aM MoJpa3yMeBaeT pelleHne 3a1a4 U3 MPEATI0KEHHOTO CITUCKa 3a/1a4 K JUCIUIUINHE U YMEHHE OOBSICHUTD X0
pemenus 1-2 3aga4 U3 TEMBI.

CryzneHT noiy4aer:

7—6 G6ayuioB B TOM city4ae, eciu peuieHo >80% 3amad, CTyieHT 00BACHSET pelleHne 3a/1a4, TeMa CJlaHa BOBPEMSI;

5-3 GasuioB, ecnu pemieHo >80% 3anay, CTYAEHT 0OBACHSET pellieHHe 3a1ad, TeMa C/laHa He BOBpEMS;

3-1 6amn, ecu pemieno <80% 3aad, CTYAEHT OOBSACHSCT PElICHUe 3a1a4, TeMa CIaHa He BOBPEMSL.

Ha xoHTposbHOM paboTe CTyIeHTy NpeyiaraeTcst peuuTh TpH 3a1auu. KoHTposbpHas paboTa, BHIIOJIHEHHAS CTYACHTOM,
OLleHHBaeTCs 0 9-Th GaNbHOM IIKalle, PyKOBOACTBYSCH IIPH 3TOM CIEIYIOIIUMU KPUTEPUSIMU:

CTyneHT noiydaer:

9 6aiIoB, €CIIM NPABHIBHO U C TIOSCHEHUSIMU PELIeHBI TPH 32124,

8-7 6aoB, eciy peuIeHbl TPH 33a4H, HO €CTh OIINOKH;

6 06aiIoB, €CIIM IPABHIIBHO U C MOSCHEHUSMH PELICHBI IBE 3a1a4H;

5—4 Gasia, eciu peleHsl 1B€ 33/1a41, HO €CTh OIINOKH;

3 Gaya, ecnu pemieHa oHa 3a/1a4a;

2—1 GaJu, ecii YaCTUYHO pElIeHa OJHA 3a/1a4a.

Ecnu ctynent 3a Bpems paboThl B cemecTpe Habpai 55—60 6anioB, OH 0CBOOOKAAETCS OT PEILCHHUS 3a1a41 HA SK3aMEHe.

Ecnm cTyneHT 3a BpeMst pabOTHI B ceMecTpe Habpai MeHee 25 6aiIoB, Ut HeTo SK3aMeH IIPOXOJUT B J(Ba 3Tana. Ha mepBoM stame
CTYIIEHT BbINOJIHAET TecT U3 10 Bompocos. Kaskaplii npaBUIIbHBIM OTBET OlleHuBaeTcs B 3 Oasa. YToObI TeCT ObLI 3a4TEH, CTYAEHT
JIOJDKEH JIaTh IIPaBUIIBHEIC OTBETHI ITO KpaiiHeil Mepe Ha 6 BompocoB u3 10. Ha BTopoM 3Tame CTyIeHT OTBeYaeT Ha BOIMPOCHI
9K3aMEHALMOHHOTO Ouiiera.

OK3aMCHAIMOHHBII OMIIET COAEPKUT JBa TEOPETHUESCKHUX BOIIPOCA U 3a4ady.

3a OTBET MO HK3aMEHALIOHHOMY OMIIETY CTYAEHT HOJIy4aeT:

40-35 6a/moB, ecu OH IEMOHCTPUPYET OTINYHOE 3HAHHUE MaTepHala, Kak JICKIMOHHBIX 3aHATHH, TaK M TeM, BEIHOCHMBIX Ha
caMocCTOsATeNbHOE 00ydeHNe, OTBETHI Ha 00a BoIpoca OuiieTa, BOCIPOU3BE IS COOTBETCTBYIOIINE MaTEMaTHIECKUE BBIKIAAKH U
JOTHYECKHE PACCYXCHN, 331a4a OTHOCTBIO PellleHa, CTYICHT MPaBUIIBHO 00OCHOBBIBAET PEIICHHE.

35-25 6annoB, eciau CTYACHT TBEP/O 3HAECT y4eOHO-NPOrpaMMHbIH MaTepHrall, IPaMOTHO H IO CYIIECTBY M3JIaraeT ero, HO MPU 3TOM
JIOITyCKAlOTCS HETPyOble OIMHOKY IIPpH BEIBOJIE (JOPMYIT U PEIICHUH 3aJa491 HIIH OTCYTCTBYIOT HEKOTOPBIX 3JIEMEHTOB BEIBOJIA.
25-10 6amnoB, ecu 3HaeT «TEOPETUUECKHI MHHIMYM», T.€. OTBEYaeT Ha 0A30BBII BONIPOC M 3HAET OCHOBHBIE ITOHSTHS,
cooTHoIeHus (6€3 BBIBOAA), Ha3BaHUE U CMBICH (PM3UIECKUX BEIMYMH 110 APYTUM BOIIpOcaM OHiIeTa.

ABTOMaTHYECKas OIIEHKA "yIOBIIETBOPUTENHEHO" BEICTaBIsIeTCs 3a 51-60 Gamos (0ayuibl TEKyIIeH aTTecTaun).

Hroropas onenka "oTiuaHo" BeicTaBisseTcs 3a 91-100 6amos;

Hrorosas onenka "xopomro" BeictaBisiercs 3a 71-90 6asos;

Wrorosas onenka "yn0oBieTBOpUTENbHO" BhICTaBisieTcs 3a 51-70 6aiios;
HroroBas oreHka "HeyJOBIETBOpUTENIHHO" BhicTaBisieTcs 3a 0-50 Oanios.

7. YHEBHO-METO/JMYECKOE I UHO®OPMAIIMOHHOE OBECIIEYEHHUE JTUCITUIIJIMHBI (MOAY JI51)

7.1. PexoMeHnyemasi 1utepaTtypa

7.1.1. OcHoBHas aUTEpaTypa

ABTODBI, COCTaBUTENHN 3ariaBue WznatensctBo, ron| Pecypc
JI1.1 |Pymep 1O. B., PeiBkuH |TepMoauHamMuKa, CTATUCTUYECKAS (PU3HKA U KHHETHKA Mockaa : Hayka, 9BC
M. . (https://biblioclub.ru/index.php?page=book&id=482845) 1977
JI1.2 |Bazapos U. I1. TepMmonuHaMMKa: y4eOHUK JJIs CTYAEHTOB By3a Mocksa: Beicias

mkoia, 1983

7.1.2. JlonoHuTeIbHAS IUTEPATYpPa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |Ancensm A. U. OCHOBBI CTATUCTUYECKOH (DPU3UKU U TEPMOJMHAMHKH: MOHOTpadus |Mockea : 9BC
(https://biblioclub.ru/index.php?page=book&id=479541) WznarenbcTBO

Hayxa, ['maBnas
penaxnus Gu3UKo -
MaTeMaTHYeCKOH
nureparypsl, 1973
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ABTOpBI, COCTaBUTENIN 3arnaBue W3narensctBo, rog| Pecypc
2.2 3afa4y 0 TEPMOANHAMUKE M CTATUCTHUECKON (U3nKe Mocksa : Mup, OBC
(https://biblioclub.ru/index.php?page=book&id=482853) 1974

7.2. llepeyennb pecypcoB HHPOPMAIMOHHO-TeJIEKOMMYHHKAaMOHHOH ceTn "UHTepHet"

D1 |Jlanb [DnekTpoHHSBIH pecypc] : anekTpoHHO-0uOMoTeuHas cuctema (OBC) / uznarenscrBo Jlanb. — URL:
http://e.lanbook.com/

32 |YHuBepcurerckas OuOIMOTEKa OHJIAWH [ DJIEKTPOHHBIN pecypc] : anekTpoHHo-0nbmmoreunas cucrema (O6C) / OO0
Hupexrmenua [Ta6mummnr. — URL: http://biblioclub.ru/

93  [FOpaiit [AnekTpoHHbI pecypc] : anekTponHo-0ubmorednas cucrema (ObC) / u3natensctBo FOpaiit. — URL: https://biblio-
online.ru

94  |Znanium.com [DnekTpoHHBIH pecypc] : anekTpoHHO-0nbnoreynas cucrtema (9bC) / HayuHo-u3narenbCckuid IEHTp
NH®PA-M. — URL: http://znanium.com/

35 |[eLIBRARY.RU [3nekrpoHHbIi pecypc] : anekTponHast oubnuoreka / Hayu. snexkrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeuenb HHPOPMANMOHHBIX TEXHOJIOTHIA

7.3.1 [IporpammHoOe oGecnieueHue

MS Office365

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 TIpodeccuonaiibHbIe 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHbIi KaTanor HayuyHoi Oubauoreku Yenl'Y [DnexTpoHHbIi pecypce] : 6a3a ganubix / Yenso. roc. yn-t. — URL:
http://library.csu.ru/ru/ - Yensduuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : xypHasr
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — Pexxum nocrymna: TOJIBKO U3 CETH
yHHUBepcHTeTa. — TEKCT : SIEKTPOHHBIM.

3. Web of Science : mynsTHnucimuinHapHas pedeparuBHas 6a3a qaHHbix / komnanus Thomson Reuters. — Pexxum nocryna: ajis
3apeructpup. nonb3oBareneil YenlV. — TeKCT : 3JIeKTpOHHBIM.

4. Scopus : pedeparuBnas 0a3za nanubix / Elsevier BV. — URL: http://www.scopus.com/ — SI3. anri1. — Pexxum nocryna: st
3apeructpup. nonb3oBareneil YenlV. — TeKCT : 3JIeKTPOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. anri. — Pesxum goctyma: ais 3aperucTpup. noss3osaterneit Yenl'Y.
— TeKcT : ANeKTPOHHBIH.

8. MATEPUAJIbHO-TEXHUYECKOE OGECHHEYEHHME JUCIUIIJIMHBI (MOIY JIsI)

HJ’IS{ peanm3ani JUCHUIIINHBI UCIIOJIb3YIOTCA y‘Ie6HI>Ie AYOAUTOPUU IJIA IMIPOBCACHUA 3aHITUI JICKITUOHHOT'O TUIla, CEMUHAPCKOTI'0
THIA, TPYNIOBBIX U UHAUBUIYAJIbHBIX KOHCyHLTaHHﬁ, TCKYUIETO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTCCTAllMH, a TAKXKXC ITOMCIICHUA
PIRIS: S CaMOCTOSITEIILHOU pa60TI>I.

Y4eOHble ayIUTOPUN YKOMIIIEKTOBAHBI CHIEUAIM3UPOBAHHOI MeOEbi0 M TEXHUYECKUMHU CPEeICTBaMU O0yUYeHUS -
MYJIBTUMEAUHHBIM 000pyI0BaHUEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

JInist mpoBeICHUS 3aHATHI JISKIIMOHHOTO THIIA TPEIIAraroTcsl HAOOPHI IEMOHCTPAMOHHOTO 000PYIOBaHUS U YUeOHO- HATJISHBIX
nocoOuii (MyJIbTUMEIUIHBIC TIPE3CHTAIINH).

HWcnone3ytorest aymuropust Ne205 - yuranbhsiid 3a51 Ne3 (yueOHbIi kopryc Nel) u ayautopust Ne206 - 35eKTpOHHBINH YNTATBHBIH 34
(cienmanu3upoBaHHbIM MeauaneHTp) (yueOHblil koprryc Nel) st caMocTosATeNbHOI paboThl CTYA€HTa, OCHAILICHHbIE
MEPCOHAIILHBIMU KOMIIBIOTEPAMH, MYJIbTUMEAUHHON anmnapaTypoil. B ayauropusx obecneueH JOCTYI K pa3InIHON CIIPaBOYHOM
JUTEpaType, SHUUKIONEIUsIM, OUOIHOrpadueCcKIM U IMOJTHOTEKCTOBBIM 0a3aM JTaHHbIX, HH(OPMAIIMOHHBIM pecypcaM «THTepHeT.

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCSA 11O OCBOEHHUIO JUCHUIIJIMHBI (MOAY JIS)

OcBoeHue cojiep)kaHus yueOHOM AUCHUIIIMHBI « TepMOIMHAMUKAY OCYILECTBISIETCS Ha JIEKLUSX, IPAKTHYECKUX 3aHATHIX U B
MPOIIECCE CAMOCTOSATEIBLHOM YUeOHOM e TeIbHOCTH CTY/ICHTOB.

JlekIMOHHBIE 3aHATHS 00ECIIEYNBAIOT TEOPETUIECKOE N3yYeHHE NUCIUIUTUHBL. OCHOBHBIMU METO/aMK 00y4YEeHHUS SBISIOTCS
MH()OPMAIIOHHO-00BSICHUTENBHBIHN U poOieMHbIH. Ha JTeKIusx n3naraercsi OCHOBHOE COJIep)KaHHE TEM IPOrPaMMBI, IPOBOIUTCS
aHaJIN3 OCHOBHBIX MOHATHI U pacCMaTPUBAIOTCS IIPUMEPHI.

JIeKIMOHHBIN MaTepHal SIBISAETCS BKHBIM, HO HE €IMHCTBEHHBIM ISl YCBOCHUSI y4eOHOM AucHUIUHHEL Ero o0s3arensHo
HEOOXOMMO JIOTIOJTHUTH MaTepPHUaIoM OCHOBHOM U JIOTIOJIHUTEIBHOM JIUTEPATYPHI 110 TEME.

[IpakTHyeckue 3aHATHS CITYXKAT JUISl 3aKPETUICHHUS TEOPETHIECKUX OCHOB, N3J1aracMbIX B JIEKIHAX. Ha MpakTHUeCKHUX 3aHATHIX
o0Oy4yaeMble OBJIaJIEBalOT OCHOBHBIMU METOIaMH U NIPHEMaMHK peleHus 3a1a4. [ IpoBeIeHus TEKyIEeTo U
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MIPOMEKYTOYHOTO KOHTPOJIS IIPOBOIMTHCS KOHTPOJIbHASL pab0Ta U 3alIHUTHI 33484 [0 KKIOH TeMe MPaKTHISCKUX 3aHATHH. 3alura
3a/1a4 TO TEME MOpa3yMeBacT PeLICHHE 3a/1a4 U3 MPEIOKESHHOTO CIIMCKa 3aa4 i yMEHHE 00BSICHUTH X0/ perieHus 1-2 3amay u3
Tembl. CrcTeMa KOHTPOJIBHBIX MEPOPHUSTHIT 0JDKHA 00eCcieYuBaTh 0OBEKTHBHYIO OIICHKY 3HAHUI U HABBIKOB CTYJICHTOB,
CIOCOOCTBOBATH MOBBIMICHUIO 3)PEKTUBHOCTH BCEX BUIOB YU€OHBIX 3aHITHMH, BKIIIOYAs U CAMOCTOSTEILHYIO padoTy.

Ba)XHBIM MOMEHTOM TIPH U3YYSHHUH 000 TUCIUIUIAHBI SIBJISETCS OPTaHU3AIUS CaMOCTOATENbHON padoThl. [Ipu ocBOCHUH
Marepuaia He CIeyeT CTPEMHUTHCS K MEXaHUUECKOMY 3allOMHHAHUIO IPUBEICHHBIX ONIPEACICHU, POPMYIUPOBOK U MOJIOKEHHH,
eciu TpeboBanust K Bam npsiMo He yKa3bIBaroT Ha 3T0. BriosiHe 3¢)(heKTHBHOI MOKeT OKa3aThCsl HOIBITKA IOHATh CYTh SBICHUS,
BBIPa0OTaTh CBOE OTHOLICHHE K HEMY, OMHPAsCh HA MaTepUall, COJCPKAIUNCS B PEKOMEHI0BaHHO JuTeparype. Takke
PEKOMEH/IyeTCsl PABHOMEPHO PacIpe/essiTh HArPYy3Ky CaMOCTOSTEIBHOTO OOYUCHHS B TCUCHHE CEMeCTpa.

B ciyuyae npuMeHeHHs IpH 00YUCHUHN TUCIUILIMHEI 3JICKTPOHHOTO 00y4eHNU, TUCTAHIHOHHBIX 00pa30BaTeIbHBIX TCXHOJIOTHH
o0reHre 00yJarNIUXCsl U MPENOoIaBaTelis OCYIIECTBISIETCS B PSKUME PeabHOTO BpeMeHH (OHIaiH-TIeKIMK (BEOUHAPHI), YaThl,
BUJIEO-KOH(EPEHINH U JIP.) WU OTI0KEHHOIO BpEMEHNU (CHUCTeMa JUCTaHIIMOHHOro o0y4yenus Moodle, MS Office365, Gpopymsl,
3JIEKTPOHHAS TI0YTa | JP.).

IIpu 0Oy4yenun Ui ¢ OrpaHMIEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS DJIEKTPOHHOE 00YUSHHE, AUCTAaHIMOHHBIE 00pa30BaTebHEIE
TEXHOJIOTHH TIPEyCMaTPUBAIOT BO3MOXKHOCTb ITpHUeMa-riepeaayi HHPOPMaluK B JOCTYIHBIX IS HUX opMax.

Peanuzanus qUCUMIUIMHBI C IPUMEHEHUEM AJIEKTPOHHOTO 00y4YeHus1, TUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJOTUH (Hanee — 30,
JOT) ocyuiecTBisieTcss Ha OCHOBaHUH «I10JI0KEHHSI O peai3alii OCHOBHBIX U JIOTIOJHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPAMM C
MPUMEHEHUEM DIICKTPOHHOTO 00YYEeHHUS U AUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHII B (heiepajbHOM roCyJapCTBEHHOM
OFO/PKETHOM 00pa30BaTEILHOM YUPEKICHUH BRICIIET0 00pa3zoBaHusl «UemsI0MHCKUI ToCyIapCTBEHHBIN YHHBEPCHTETY,
«ITonoxeHust 0 MOpsiIKe 3aueTa 00yJarOIUMHUCS TI0 OCHOBHBIM TpO(deccHoHaIbHBIM 00pa30BaTeIbHBIM IIPOTPaMMaM BBICIIETO
obpazoBanus B PI'BOY BO «Uenl'Y» pe3ynbTaToB OCBOCHHSI B OpraHU3AIUAX, OCYIICCTBISIFOIINX 00pa30BaTEeNbH YIO
JIeSITeIbHOCTD, YUE€OHBIX MPEIMETOB, KYPCOB, AUCIMILIMH (MOYJIei), TPAKTUK, IOTOJHUTEIBHBIX 00Pa30BaTEILHBIX IPOTPAMM))
TOCPEICTBOM 3JIEKTPOHHOMN MH(popMannoHHO-00pa3zoBaresbhoit cpepl PIBOY BO «Uenl V. B HCKIFOUHTENBHBIX CITydasx
(opc-Makop H T.I1.) IPU pean3aliy 00pa3oBaTeIbHOM AedaTenbHoCcTH ¢ TpuMeHeHneM D0, IOT MoryT NpUMeHATh KOMIOHEHTHI,
HE BXOJISIINE B IIEpEeUYeHb dIIEKTPOHHONW HH(POPMAIIMOHHO- 00pa30BaTeIbHON CpeIbl.

10. CHEIMAJIBHBIE YCJIOBHS OCBOEHUA JUCIUAIIVIMHBI OB YYAIOIIUMHUCA C HHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOKHOCTSIMHU 31OPOBbSI

OcBoeHMe JUCHUIUIMHBI HHBAJIHJIAMH U JIMLAMH ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI OCYILECTBIISIETCS C HCIIOIb30BAHUEM
CIEIHANbHBIX TEXHUUECKUX CPEJICTB U T0JI0 MH(GOPMALMOHHBIX TEXHOJIIOTHH, IPEA0CTaBIsIeMbIX PecypcHBIM yueOHO-METOANYECKIM
LEHTPOM 10 00yIEHHIO HHBAIHIOB 1 JIMI C OTPaHUYEHHBIMH BO3MOKHOCTSMHE 3710poBbst Yenl'Y 1o 3anpocy oOydaromierocs.

1. MoOusnbHbI€ CrIeMaNbHbIE TEXHHYECKUE CPECTBA IS JIUI] C HapyHIEHUSAMH 3PEHUS: TOPTATUBHBINA KOMIIBIOTEP C BBOJOM/BBIBOJIOM
mpudTom Bpaiins ¢ cunresaropom peun «ElBraile-W14J G2»; HoyTOyku ¢ iporpaMMHoii skpanHoro goctyna NVDA; aekTpoHHbIC
YBEIMYUTEIH Al yAAJIEHHOTO IPOCMOTPa; BUICOYBEIIMUUTENN IOPTATUBHBIE; TH(IOIIIeep; IU(POBbIE AUKTOGDOHBL.

2. MoOunpHbIe criennanbHble TEXHUYECKHE CPEACTBA UL JIMI C HapYIIEHHSIMH CIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO IOJS CO
BCTPOEGHHOU coBMecTUMOCTbI0 ¢ FM-ycrpoiictBamu; paguokinaccel «Coner-PCM» ¢ mepenaTymkoM, 3aylIHBIM HHAYKTOPOM U
MHIYKIUOHHOW MeTiel; cucteMa MHGDOpPMAaMOHHAs T ciadociplimaniux nepeHocHas «Vctok» A2 co BCTPOSHHBIM IUIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IPOrpaMMUPYEMbIE CIIyXOBBIE alNapaThl HHIUBUIYAIbHOTO MOJIb30BAHMUS.

3. AccuctuBHBIE WH()OPMAIMOHHBIE TEXHOJOTHH: NPOrpaMMHOE OOecledeHHe JKPaHHOTO IOCTyIa ¢ CHHTe30oM peun NVDA;
HPOrpaMMBbI SKPaHHOTO YBEIHMUYECHUS; IPOrPaMMBbl PEUEBOr0 CHHTE3a JJIsl KOMIIBIOTEPOB U HOYTOYKOB; IIPOrpaMMBbl PEUEBOTr0 CHHTE3a
JUTSL MOOHMJIBHBIX YCTPONCTB; SKpaHHAsl KIIAaBHATYpa; dSKpaHHAs JIyma.

IIpu HeoOXoaumocTH AN OOYYAIOIIMXCS € HApYIICHUSIMU 3peHHs Ha pabouux MecTax IJIsl IMPOBEICHUS MPAKTUYECKUX HIH
71a00paTOPHBIX 3aHATHH YCTaHABIMBAaeTCs CIELUAIbHOE NpOorpaMMHOE obecrieueHue (mporpamma pedeBoil HaBuranuu NVDA,
peueBble CHHTE3aTOPBI, SKPAHHbIE JIYIIBI).

B yueOnble ayauTopum obecrieunBaeTcs OECHPEINSTCTBEHHBIM JOCTYN Ui OOYYalOIIMXCS WHBAJIUIOB W OOydYaloOIIMXCS C
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3J0pOBbS. B Kaxmod ayauropuu, riae oOydaroTCsi MHBAIMABI M JIMIA C OTPaHUYECHHBIMU
BO3MOXHOCTSIMH 3[J0POBBS, IIPEAYCMaTPUBACTCS COOTBETCTBYIOIIEE KOJIMYECTBO MECT Il 0OYUaIOMUXCs ¢ YU€TOM HapyIIeHUH UX
3/10pOBBA.

i1 OCBOEHUS NUCLUMIUIMHBI MHBAIMIAM U JIMLAM C OIPAaHMYEHHBIMH BO3MOJKHOCTSIMM 3/I0POBbsl IPEAOCTABISAETCA AOCTYN K
NeYaTHBIM UCTOYHUKAM, UMEIOIIUMCS B Hay4HOU 6ubauorexe Yenl'V, ¢ mOMOLIBIO CHENUAIbHBIX TEXHUYECKUX CPEACTB; AOCTYI K
9JIEKTPOHHBIM HCTOYHMKAM, IPEICTABICHHBIM B (JOpME INIEKTPOHHOTO NOKyMeHTa B (onne HayuHoi Oubmuorexu Yenl'V mmm
3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX, C MOMOIIBIO CIEHHAIBHBIX TEXHHUYECKHX M MPOTPAMMHBIX CpelcTB (pabouee MecTo yIs
HE3PAYEro IOJIb30BATENsl C MPOTPaMMHBIM OOECleueHHEeM SKPaHHOTO [ocTyna ¢ cuHTe3oM peun NVDA, paboyee mecto ¢
KOMIIBIOTEPHBIM pOJIIepoM U KiaBuaTypoit Clevy ¢ 60JbIIMMHI KHOTIKAMU H € pa3Zelstoleii KIaBUIIY HaKJIaIKOH).
Y4ebHO-MeToANYECKHe MaTepUalIbl Il O0YJaroMMXCs M3 YHCJIA HHBAJIMIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbS
MIPEAOCTABILIFOTCS B (JOpMax, aIallTUPOBAHHBIX K OTPAHUYEHUSIM UX 30POBbS M BOCTIPHATHS HHPOPMAIIHH:
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Jnst v ¢ HapymeHUsIMU 3peHuS:

- B IIeYaTHOH (popMe YBEITUUCHHBIM HIPH(TOM,

- B (hopMe DIIEKTPOHHOTO TOKYMEHTa,

- B hopme ayamodaiina,

- B euaTHO# hopme mipudTom bpaiins.

Jnst v ¢ HapyImeHnsIMA cTyXa:

- B IeyaTHO# opme,

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA.

JU71st JIUI ¢ HapyIICHUSIMHI ONIOPHO-JIBUTATEJILHOTO allllapara:

- B eyaTHoO# hopme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA,

- B hopme aynuodaiina.

JlaHHBIH epedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTCHTa 00YJalOIIIXCs.

JIn1st M”HBANUIOB ¥ JIUII C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3JJ0POBbSI OCBOSHUE TUCLIHUIIHHBI MOXKET OBITH YACTUYHO WU MTOTHOCTHIO
OCYIIECTBIIEHO C UCIOIb30BAHUEM AUCTAHLIMOHHBIX 00pa3zoBaTenbHbIX TexHonoruil (Moodle, Adobe Connect Pro u mp.).

B ocBoeHNM AMCUMIUIMHBI HHBAIWAAMH U JIMIAMH C OTPAaHHYSHHBIMH BO3MOKHOCTSIMH 3[J0POBbS UCIIONB3YETCSl HHANBHIyAIbHAS
pabora. Ilox wHIUBHIYaNBHON paboTOil moapasymeBaeTcst JBe (OPMBI B3aHMMOJCHCTBHS C IIpeIojaBaTelieM: HHAWBHIyaJbHas
yueOHasi pabora (KOHCYJIbTAILIUH), T.C. IOTIOJHUTEIBHOE pa3bsCHEHHE YUeOHOTO MaTepraia U yriyOoJieHHOe U3ydeHHEe MaTepHaia ¢
TeMH OOY4YarOIIMMHUCS, KOTOpPHIE B OTOM 3aHHTEPECOBAHBI, M HWHAMBHIyaJbHas BOCIHUTaTeNIbHas pabora. MHANWBHIyaJbHBIC
KOHCYJIbTAlli¥ HATIPABJICHBI HA HHANBHIYTM3aLUIO 00YIeHHUS H YCTAaHOBIICHUIO BOCTIUTATEIHHOTO KOHTAKTA MEX Ty IIPeTioJaBaTesieM
U 00Y4aOIUMCS HHBAJIMIOM HJIA 00YYaIONIIMMCS ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSL.

IIpu npoBeeHNH IPOLIEAYPH! OLICHUBAHMUS PE3yIETaTOB 00yUeHHs HHBAJIHAOB H JIHI] C OTPAaHHYESHHBIMU BO3MOXHOCTSIMHU 30POBBS
N0 JIMCLIUIUIMHE O00CCIICUYMBACTCS BBINOJHCHUE CICAYIOIIMX IOIOJIHUTEIBHBIX TPEOOBaHUH B 3aBUCHMOCTH OT MHAMBHAYAIBHBIX
0co0eHHOCTEeH, 00yJarOIUXCS:

a) MHCTPYKIHS 10 HOPSIKY HPOBEICHHS IPOLEAYPhl OLCHUBAHMS TPEIOCTABIACTCS B AOCTYIHOM (opme (YCTHO, B MUCBMEHHOM
¢dopme, B muceMeHHON Gopme mpudToM Bpaiiis, yCTHO ¢ HCIONBE30BaHUEM YCIYT CYpAOIEPEBOIINKA);

6) moctynmHas (opMma NpPEIOCTaBICHUS 3aIaHMil OLCHOYHBIX CPEACTB (B Ie4aTHOW (opMme, B MEYaTHOH (opMe yBEIHYCHHBIM
mpudTom, B medaTHOH Gopme mpudrom bpaiins, B popMe 371€KTpOHHOTO TOKYMEHTA, 3aIaHUs] 3aUNTHIBAIOTCS aCCHCTEHTOM, 33/IaHHs
IPEIOCTABIAIOTCS C UCIIOIb30BAaHUEM CYPJOIEPEBOIA);

B) JOCTymHast JopMa IpenoCTaBIeHHs OTBETOB Ha 3aJaHus (MUCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMITBIOTEpPE, MUCEMEHHO
mpudTom bpaiins, ¢ UCIOJIB30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

IIpu npoBeeHNH IPOLIETYPH! OLICHUBAHMS PE3yIbTAaTOB 00yUIeHNs HHBAJIHIOB H JIHL C OTPaHHYEHHBIMIA BO3MOYKHOCTSIMH 37I0POBbS
HpeIycMaTPUBACTCsI HCIIOIb30BAHNUE TEXHUISCKUX CPEIICTB, HEOOXOANMBIX MM B CBSI3H C UX HHANBHAYATbHEIMH OCOOCHHOCTAMH. DTH
cpencTBa MOryT OBITh mpenocTaBieHsl YenlY WM MOTYT HCIOIB30BAaThCS COOCTBEHHBIE TeXHHYECKHE cpeicTBa. I[lpm
HCOGXO}II/IMOCTI/I HHBaJIMAaM U JIMaM € OTpaHUYC€HHBIMH BO3MOKHOCTAMU 3J0POBbs NIPEAOCTABIIACTCA NJOINMOJIHUTEIBHOC BpEMS IS
IMOATOTOBKU OTBE€TA Ha 3ajaHus, IpoLeaypa OLUCHUBAaHUA PE3YJIbTAaTOB O6y‘{€HI/I$I 0 JUCHUIIJIMHE MOXCT IMPOBOAUTHCSA B HECKOJIBKO
JTaIoB.

HpOBCﬂCHI/IC npoueaypbl OCHUBAaHUA PE3YJILTAaTOB 06yqel-11/1$1 HUHBAJIUAOB W JIML C OTPAaHUYCHHBIMU BO3MOXHOCTAMHU 300POBbs
JIOIYCKaeTCs C UCTOIb30BaHUEM JAUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.

© ®I'BOY BO «Henl'V»




IIpunoxenue 1

33)13'1]/] K NPAKTUIE€CKUM 3aHATUAM

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

Ouenutb padoty ucnapenus 1 Mosst Boabl pu nepexoze e€ B map npu t=100°C 1 HopMaibHOM
JTaBJICHUU.

Haiitu pa®oTy uieanbHOT0 Ta3a npu aauadarnyeckoM pacpeHnn oT Vi 10 V. Jlansl Takke
HavyaspHas TeMneparypa T u mokasarenb aguadarsl.

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

[Tokazare, 4to quddepeHranIb-HOe BRIpaXKEHUE I JIeMEeHTapHOH paboTel OW = ZAl.dai

1

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

ElE B

1 (oV
HOKaSaTB, 9TO CBA3b MCXKIY TCPMHUYCCKUMU KOS(b(bI/II_II/IeHTaMI/I PacCTsXKCHUA a = 7 8_T
0 p
1 LaV J 1 (ap J
cxKaruys, ﬁ =—| — U YIIPYTOCTH )y = —| —— MOHO IIPEACTaBUTh KaK & = p, ,37/ .
K) ap T pO aT v

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

[Ipaktueckoe 3austue 2. [lepoe Hauaso TepmonnHamuku. OnpeaeneHue TenjJaoeMKoOCTel

1.

—

IPH Pa3JIHYHBIX IpoLeccax
JlokazaTb, 4TO TEmI0BOM 3 PeKT XUMUUECKOH peakiuy, MpoTekaromeid npu V= const, win
IIpU p=const, HE 3aBUCHUT OT ITPOMEKYTOUHBIX PEAKIIUNI, a ONIPEAEIIAETCS TOJIBKO Ha4yaIbHbIM U
KOHEUHBIM COCTOSHUSIMHU PEarupyrolluX BELIECTB.

Haiitu C b C, s uaeanbHOro rasa.
Haiitu C, — C,, ma raza Ban-nep-Baansca.

Haiitn ynenbHyr0 TEIUIOTY H30TEPMUYECKOTO paclIMpeHus ra3a Ban — nep — Baansca.
OnpesieuTh TEMIOEMKOCTh HMIEalbHOrO rasa B CIeIyIoUX Mpoleccax: a)plV’ = const,

0) pZV = const, B) pP_ const.
V
UzBectHO, uyto C, = a(V)T 3. Kakoe KOJIMYECTBO TEIIOTHI HYXXHO TIepeqaTh CUCTEME, YTOObI

Harpets e€ nzoxopuuecku ot 7, go 7, ?

SBnsgercs mu mponecc peiiakCallui KBa3UCTaTUICCKUM U HO‘{CMY?

[IpakTrueckue 3ansatus 3, 4. Bropoe Haua10 TepMoAMHAMUKHU. BhrunciieHue SJHTponum\

Moryrt 1 aguabatsl iepecekarbes U moyemy?
TepmMuyeckoe W KaJOpUUECKOE YpPaBHEHHUS COCTOSHHS DJIEKTPOHHOTO Ta3za CBS3aHbI

2
COOTHOLIEHUEM: pV = EU . Haiitu ypaBHeHue aguabarel B IEpeMEHHbBIX P-V.



9]

B wu3o0apuueckoM mporecce TeMIeparypa HJI€allbHOTO rasa yBenuumiach BiBoe. Kakx
W3MEHWUJIaCh SHTPOMHUS?
Haiitn usmenenue saTponuu raza Ban—naep-Baansca npu nepexone 7,,V, — 7,.V,.

Tepmuueckuit K03(GUIMEHT paclIMpeHust « Ui BoAbl B mHTepBaje temmneparyp ot 0°C 1o
4°C sgBnsercs BEJIMYMHOW oOTpuLareiabHoW. HarpeBaercs wiaM oXxJjakJaeTcsl BOAA IIPH
a711abaTHYeCcKoM C)KaTUX B 3TOM MHTEpBaJie TeMIeparyp?

Haiitu pabGoty naeanpHoro rasa B nukie KapHo. M3BecTHbI TeMieparypa XOJIOJUJIbHUKA U
Harpesaress U MHTEpBaJlbl U3MEHEHHs 00beMa.

Cocyn ¢ naeanbHbIM Ta30M pa3/ielieH IEeperopoiKoil Ha JABE PaBHbIE YacTH, B KaXKAOH U3
KOTOPBIX B 00beMe V HaxoAuTCs 1O vV MoJiel rasza npu temmeparype T. Ilokazars, uyTo mocine
yAaJeHUs NePEeropoJKy U3MEHEHUS SHTPOIIMH HE POU30HIET.

IToxa3zarb, uro eciu TemnoeMkocTs Cy ~ T%, TO SHTpOIUS CUCTEMBI HUMEET TOT XKE XapaKTep
3aBUCUMOCTHU OT TEMIIEPATYPHI.

[IpakTuueckoe 3ansatue 5. MeToabl TEPMOAUHAMUKH

Haiitu cBoGoanyto sHepruto raza Ban — nep — Baaunbca.

Wssectna suranemus: H= H (S,p). Haiitu S, = _Lfor

v\ep )’
3
N3BecTHa cBOOOIHAS SHEPTHsI HEKOTOPOH CUCTEMBI: [ = _ERT hl[a(V)T ] Haiitu C), .

N3Becten norenuuan ['nb6ca HEKOTOPON CUCTEMBI:

G=al(l-InT)+RTIn P-TS, +U,. (a.S,,R,U, — const).
Haiitu TepMuyeckoe U KaJopHuecKkoe ypaBHEHUs cocTosiHUS. Kakoll cucteme cOOTBETCTBYET
naHHbIi noreHnuan? KakoB ¢pu3ndeckuit CMbICI TOCTOSTHHOU a?

[TonyuuTs BelpaskeHHE 11 SHTAIBIMU | MOJIS HICaJIbHOTO Ta3a.

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

MeToa0M IUKIIOB YCTAaHOBUTH 3aBUCHUMOCTh JIaBJICHUS HACBHIIIEHHOTO 11apa OT TEMIIEpaTyphl.
[TosmyuuTs sHEpruto ['enpMronbiia cMecH HieaabHbIX T'a30B, COCTOSALINX U3 V, MOJIEH OJTHOTO

U v, Jpyroro komnoHeHra. Haiitu usmeHnenne sHepruu [enbmronsna npu M30T€pMHYECKON

nuddy3uu raza.
[lpn HU3KOH TeMIepaType SHTPOMUS 3JIEKTPOHHOTO Ta3a B MeTajulaX IMPOMOpIHOHAIbHA

Temneparype. HalTu TemMneparypHyro 3aBUCHMOCTE pasHOCTH Temoémkocted C, - C, .

Ykazanue: He 3a6b18a12me, umo e6ce e6blpassiCceHus ons mepMOOZ/IHClMull€CKLDC nomeryuanoes

HeoOX00UMO 3aNUCbIBAMb 8 COOCMBEHHBIX NnePemMeHHblX.

[Ipaktruueckoe 3ansatue 6. PaBHoBecHe U ycTOHYUBOCTH. Pa30BbIe nmepexoabl

Onpenenuth yCIOBHUS PABHOBECHS] HW30JIMPOBAHHOW JIByX(pa3HOH JIBYXKOMIIOHEHTHOM
CHCTEMBI, KOTJIa KaXIblii KOMITOHEHT BXOJIUT B COCTaB TOJILKO OJTHOM (pa3bl.

[umueap, pa3mesieHHBIM JIETKO CKOJB3SIIEH IEPEropoAKO Ha JBa OTCEKa, B KOTOPBIX
HaxomdATCs Vv, U V, MOJEH HACAIBHOIO ras3a, IOMEIIEH B TepMocrar. Haltu ycnoBus
paBHOBECHS.

Haittu umucno monein noaucroro Bomopoxna HI mpu paBHOBECMM B XMMHUYECKOM pEAKLIHHU
H, +1, =2HI . VI3BecTHBI IOCTOSHHAA peakuuu K ¥ HadaJbHOE YHMCIIO MOJEW BOAOPOAA U

Hona.



4. B xakoil MpOMOPILHUHU CIEAYET CMEIIaTh a30T U BOAOPO, YTOOBI MOTYYUTH HAUOOIBIIHUN
PaBHOBECHBIN BBIXOJl aMMHUaKa?

5. Jns JByXKOMIIOHEHTHOM CHCTEMbI (HampHMeEp, BOAA U IIOBAPEHHAs COJb) OIPEIEIIUTH,
CKOJIbKO (pa3 MOTYT OJHOBPEMEHHO HAXOAUTHCSA B PABHOBECHH M KAKOBO OYJIET MPHU ATOM YHCIIO
cTeneHeit cBo0ob1?

6. WseectHnl TeroemkocTh mapa C, yienpHas TEIUIOTa MCHIApeHus, Temneparypa. Hairu

TEIJIOEMKOCTh HACBIIIEHHOTO Tapa.
7. HaiiTu 3aBUCUMOCTb OT TeMIIEpaTyphl YACIbHOM TEIUIOTHI UCTIAPEHUS HAa KPUBOHM HCIIApEHUS

oA
(T.e. (a—TJﬂ )

Ykazanue: 3aoauu na onpedenenue ycnosuil pasHogecus KOHKPEMHIX CUCMEM HeoOX0O0UMO
peuams, UcXoos U3 0OWUX YC08ULL MEPMOOUHAMUYLECKO20 PABHOBECUSL U YCIMOUYUBOCHIU.

[TpakTuueckue 3ansaTtus 7,8. TepMoaMHAMHKa Pa3JIMYHBIX CHCTEM

1. Bpmuucmutes C, -C, nmua MOJSIPHOTO W HEMOJSPHOTO JUAJIEKTPUKOB. 3aech E-
HaIPSKEHHOCTH 3JIEKTPUUYECKOTO MO, P-monspu3anus AU3IeKTPUKOB.
Hawitu tenmoemkocts C, u C;, paBHOBECHOTO U3JIy4EHUS.

3. HOK@B&TB, 4TO y NapaMarH€TuKkoOB, IMOAUYNHAOINNUXCA 3aKOHY KI-OpI/I, BHYTPCHHSS SHEPTHUA HE
3aBUCUT OT HAMAarHn4C¢HHOCTH IIpH IMOCTOSTHHOM TEMIICpATypC.

4. Haiitm wu3MeHEHHE TEMIICPATypbl IIpHU aI[I/Ia6aTI/I‘ICCKOM HU3MCHCHHUHU HAIIPAXKCHHOCTH
QJICKTPUYCCKOI'0O IOJIA AJIA MOJAPHOro U HCIIOJAPHOIO ANSJICKTPUKOB.

5. Honaraﬂ, 4YTO HaBJICHUC PABHOBCCHOI'O DJJICKTPOMAIrHUTHOTO H3JIYUCHUSA p PABHO TPETU

U
INIOTHOCTH €T0 SHCPIruu U = ; , [IOJIYYUTh TEMIICPATYPHYIO 3aBUCUMOCTD u=u(T)

6. Haiitu TeruioBoii 3¢ (heKT H30TEePMUIESCKOTO BO3PACTAHUS HAMPSKCHHOCTH MATHUTHOTO TTOJISI
ot 0 1o H g naeanbHOro napaMarseTHka.
7. Haiitu temneparypy unsepcuu 3pdexra J[>xoynst — Tomcona ans raza Ban-nep-Baanbca 6e3
TeX NPUOIIKEHH, KOTOpble ObUIM C/IETaHbl Ha JIEKLIUU.
8. HaifTu u3MeHeHue TeMIepaTypsl pE3UHOBOTO KIyTa TPU €ro aaguadaTHYecKoM PaCTsHKEHUH
otT [/, 1o [,. YpaBHeHHE COCTOSHUS KIyTa
1Y (1, Y

f=AT l_ —| —| |, tme A=const >0, f- cuma, c KOTOPOl pacTATUBAECTCS KI'YT.
0

Ykazanue: Ilpu pewenuu 3a0ay no 0anHou meme camoe 21asHoe — ONPeOelumsy, KAKoll
napamemp 05t OGHHOU cucmemvl 6y0em GHEWHUM, d KAKOU - 6HYMPEHHUM. [ 9M0oe0 HYICHO
3anucame Gvipaxcerue 0 pabomsi, co8epulaemoli OaHHOU CUCMEMOU U CPABHUMb C OOWUM
svipadicenuem onsa pabomvi OA=Ada. A 3amem 6ce mepmoounamuyecKue ypagHeHUs: MOHNCHO
RUCAND 8 HYIHCHBIX NePEeMEHHDBIX.



MUWHOBPHAYKU POCCUN
\,} DeniepanbHOE rOCYJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ yUpex/JeHHe BBICLIEr0 00pa3oBaHus

«Yemabunckuit rocynapctBeHHbI yHUBepeuteT» (PI'BOY BO «Henl'Vy)

Pabouas nporpamma qucuuIuiHb "TepMoanHaMuKa" 1O HAIPaBJIEHHIO ITOJIrOTOBKY (criennanbHocTH) "Pagunodusuka”
HanpasieHHOCTH (podmitro) TenekoMMyHHUKAIIMOHHBIE CUCTEMBI M HHpopMalnoHHble TexHonorun ®I'bOY BO cTp. 14
«Henl'Y»

PabGouas nporpaMMa JTHCHMILIMHBI (MOAYJis1) 0100pPeHA U PEKOMEH/I0BAHA:
IIpopexTop no yueOHoit paboTte ytBepxkaeHo 30.05.2022 B.E. ®enopos
VYdeHbIM COBETOM (PU3UYECKOTO (PaKyIbTeTa

IIporokoi 3acenanus Ne 07 ot 28.04.2022

IIpencenarens YueHOro coBera

¢uzmyeckoro pakynbTeTa COIJIaCOBAaHO J.A. 3axapreBud
3acenanmneM kadeapsnl o01Iel U TeOpeTHUYECKOI (PU3UKHI

ITporokon 3acemanust Ne 07 ot 21.04.2022

3aBeayromuii kadeapoi COTJIaCOBaHO A.E. Maiiep

ABTOp (COCTaBUTEIB) O.B. EpetHoBa

Crpykrypa padouyeil mporpaMmbl cOOTBETCTBYeT npukady pekropa ®I'bOY BO
«Yeal'¥» ot «13» anpeas 2021 r. Ne 247-1

© ®I'BOY BO «Uenl'V»




