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1. HEJIX OCBOEHUMA TUCHUTIINHBI

HeJ'IL JUCIHUILIUHBI ((TepMO)II/IHaMI/IKa» COCTOUT B U3YUCHUHU Q)yHHaMeHTaHLHLIX OCHOB OITMCaHUs PaBHOBECHBIX U HEPABHOBECHBIX
TCPMOJANHAMNYCCKHUX CUCTEM Ha OCHOBE 06H.[I/IX METOA0B TEPMOAUHAMHUKH, HpI/I06peTeHI/Ie HaBBIKOB PCHICHUA U UCCIICIOBAHUA
KOHKPETHBIX (1)I/ISI/I'{CCKI/IX 3ajgad.

OCHOBHBIE 33J1a4 JUCITUTLUTHHBI:

1. N3Y4YCHHUEC OCHOBHBIX TTOHSTUH] TEPMOJUHAMUKHU U Ha4YaJI TCPMOJANHAMUKHU,

2. H3Y4YCHHNEC OCHOBHBIX METOAOB TCPMOJUHAMUKHU

3. 3HAKOMCTBO C HEKOTOPBIMH IIPUIIOKECHUAMA TEPMOANHAMUKH.

Pe3yHLTaTLI 06y‘{eHI/IH 10 TUCHOUIIIMHE HAaIIPaBJICHBI HA JOCTMKCHUEC NHAUKATOPOB!:

OIIK-1.1. O6nagaeTr 6a30BbIMU 3HAHUSMH, IIOJydEHHBIMU B 001aCTH (PU3UKH U PaJUOPU3UKY.

OIIK-1.2. JleMOHCTpUpYET YMEHHE pellaTh 3aaull, GopMyIupyeMble B paMKax (GU3UKU U PATUOPU3UKY.

OIIK-1.3. IMeeT HaBBIKK MCIIOJIB30BAHHS OCHOBHBIX MOHATHMH, TEOPEM, 3aKOHOB (PU3UKHU M PaTHO(U3UKH [T PEUICHUS 3a/1a4
npodeccuoHaIbHON ESTENbHOCTH, B TOM YHCIIE B chepe nenaroruueckoil esaTeabHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.08

2.1 TpeGoBaHus K NpeJBapuUTeIbHOI NOATOTOBKE 00y4aloLIerocs:

MexaHuka

3HEKTpI/I‘IeCTBO U MarHe€TU3sM

OnTuka

MaremaTnyeckuii aHaInu3

JuddepeHuunanpHpie ypaBHCHHS

MonexkynsipHast puzuka

2.2 JIucUUMNIMHBI U MPAKTHKH, 1JIs1 KOTOPBHIX 0CBOEHHUE TAHHOW JUCHHUILIMHBI (MOAYJIs1) HE00X0ANMO KaK MpeallecTBylolee:

Hay‘IHO-I/ICCHeZ[OBaTeHBCKaSI pa60Ta

Hpe,[[,I[I/IHJ'IOMHaSI IpaKTUuKa

IToaroroBka Kk ciade u ciada
TOCYAapCTBEHHOTO dK3aMeHa

3. KOMITIETEHL{Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLATITAHBI
(MOZYJIST)

OIIK-1: Cnoco0eH npuMeHsITH 0a30Bble 3HAHUSA B 00J1acTH PU3NKH M pagno(PU3UKU U UCNOJH30BATh HX B
npodeccHoHAILHOI 1eATeJIbHOCTH, B TOM 4YHucJ1e B chepe neaarornyeckoii AesTeIbHOCTH;

3HaTh:

Jnst noctmxenust OIIK-1.1: TeopeTnueckue OCHOBBI, OCHOBHBIE TIOHATHS, 3aKOHBI M METOIbI TEPMOJUHAMUKH

YMeTh:

Jns noctmxenust OIK-1.2: moHNMaTh, H31araTh 1 KPUTHYECKH aHATM3UPOBATH 6a30BYI0 MH(MOPMAIIHIO 110 Pa3/ely TEOPETHIECKOH
¢usuxu "TepmoauHaMuKa', IOJIb30BATHCS TEOPETUIECKMMHU OCHOBAMH, OCHOBHBIMY HOHATHSMH, 3aKOHAMU 1 METOJJAMU
TEPMOIUHAMUKH

Baagertn:

Jns noctmxennst OITK-1.3: pusnyecknmMu 1 MaTeMaTHYECKUMH METOIaMH 00pabOTKH U aHAI3a HH(OPMAIIHH 10 Pa3aerty
TeopeTnyeckoit ¢pusuku "TepmoanHamuka"

B pe3yabTaTe 0cBOCHMS AMCHMIIMHBI 00yYaOUIMiica T0/IKeH

3.1{3naTn:

3.1.1 TEOPETUYCCKUC OCHOBBI, OCHOBHBIC MTOHATHUA, 3aKOHBI © METOJAbI TCPMOJUHAMUKNU

3.2(Ymern:
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B

MHWHOBPHAYKHM POCCHUU

YUYpEXIECHHUE BBICLIEr0 00pa3oBaHUs

DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOE

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

Pabouas nporpamma nucuuminasl "TepMoauHaMuka" Mo HampaBIeHUIO TOATOTOBKH (crenuansHocTH) "Pagnodusuka"
HarpaBJIeHHOCTH (npo¢wtio) TerekoMMyHUKaIMOHHBIE CHCTEMBI B HH(popMannoHHEIe TexHosornn @I'BOY BO

«Henl'Y»

cTp. 4

321

TCPMOJUHAMUKHN

MOHUMATh, U3JIaraTh U KPUTHUYECKH aHAIU3UPOBATh 0a30BYI0 HHPOPMAIHIO 10 pa3/ielly TEOPETUYECKOH HU3UKU
"TepmoamaaMuka'", MOIH30BATHCA TEOPETHUECKUMU OCHOBAMH, OCHOBHBIMH MOHSTHUSMH, 3aKOHAMH U METO/IaMU

3.3|Baagers:

331

¢usuxu "TepmoauHamuka'

(DUBUYECKUME U MaTEMAaTHIECKUMH METOaMHU 00pabOTKK M aHaIIM3a HH(POPMALIUH 110 pa3fielly TEeOPETHYCCKO

4. OFBEM JUCLUIIAHBI (MOY.JIST)

O6Lwan TpyaoemMKkocTb

33ET

YacoB 1o yueOHOMY IUIaHYy :
B TOM YHCIIC :

AyIUTOPHBIC 3QHATHS :
caMOCTOsTeNbHas padorTa :
YacOB HAa KOHTPOIIb
KOHTaKTHas pabora: 61,4

108

52
10,6
36

9K3aMEHBI 7

Bunp! kKOHTpONIsL B cemecTpax:

HUKP: 9,4
5. CTPYKTYPA U COAEPXKAHUE JUCHUIIIMHBI (MOJAY JIST)
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHS /[ Kvpe
Pa3nen 1. BBenenne, Hauajia TepMOIMHAMUKH

1.1 Brepenne. HyneBoe Hauano TepMOAMHAMUKHA. 7 2 JIT.1 JI1.2J12.1 JI2.2
IIpeamMer u3ydeHus: TepMOJUHAMUKY U CTATUCTUUECKOM QU3UKU U 3013233 54 35
UCTIOJIb3yeMble MeTOAbl. OCHOBHBIE TIOHATHS TepMOANHaMHUKH. HyeBoe
Hayajo TePMOJUHAMUKY U CIEACTBUS U3 HETO.

/JTex/

1.2 Brenenne. HyneBoe Hauano TepMOAMHAMUKHA. 7 1 JIT.1 JI1.2J12.1 JI2.2
IIpeamMer u3ydeHus: TepMOJUHAMUKY U CTATUCTUUECKOM QU3UKU U 013233 54 55
UCTIOJIb3yeMble MeTOAbl. OCHOBHBIE TIOHATHS TepMOANHaMHUKH. HyneBoe
HayaJo TePMOJUHAMUKH U CIE€ACTBUS U3 HETO.

/Cp/

1.3 IIepBoe Hauano TEPMOAMHAMUKH. 7 4 JIT.1 J11.2J12.1 JI2.2
TemsoTa U paboTa, MepBOe HAYaIO0 TEPMOAMHAMHUKH. TermIoeMKOCTb. D1320235435
YpaBHEHHS TEPMOJUHAMUYECKHUX IIPOILIECCOB.

/J1ex/

1.4 IlepBoe Hawano TepMOAMHAMUKH. 7 4 JIT.1JI1.2J12.1 JI2.2
Terutora u pabota, IepBoe Ha4aI0 TEPMOAUHAMUKU. TEIIIOEMKOCTb. 013233 354 55
YpaBHEHHS TEPMOJMHAMHUYECKHX MPOLIECCOB.

Mp/

1.5 IlepBoe Hawanmo TEPMOAMHAMUKH. 7 1 JIT.1JI1.2J12.1 JI12.2
Terutora u pabota, IepBoe Ha4aa0 TEPMOAUHAMUKU. TEIIIOEMKOCTb. 01323335455
VpaBHEHHS TEPMOJMHAMHUYESCKHX MPOLIECCOB.

/Cp/

1.6 Bropoe Hauano tepMoauHaMuKku. DHTponus. ClioBecHbIe POPMYITHPOBKH 7 7 JIT.1 JI1.2J12.1 JI2.2
BTOPOT0 Havaja. DMOUpHUecKas U aOcoMroTHast SHTponust. CBsI3b MEXIY 013223334055
IMITUPUYECKOH U a0COMIOTHOM Temmeparypoii. OCHOBHOE ypaBHEHHE
TepMoArHaMUKH. Beruncnenue sutponun. Teopema I'n66ca. Bropoe Hagano
JUTSl HEPAaBHOBECHBIX IIPOIIECCOB, 3aKOH Bo3pacTanus dHTponuu. [{ukn Kapao.

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

BTOPOT0 Hayasa. OMIupuueckas u abcoroTHas sHTponus. CBs3b MEXKILY
SMIHUPHUYECKON U a0COOTHOI Temneparypoid. OCHOBHOE ypaBHEHHE
TepMoauHaMuKku. Berancnenne suTponun. Teopema ['m66ca. Bropoe nauano

JUIsl HEPAaBHOBECHBIX TPOLIECCOB, 3aKOH Bo3pacTanus suTponuu. [{ukn Kapao.

Teopemsr Kapho. /TIp/

01032335405
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1.8 Bropoe Hauano TepMoauHaMuku. DHTponus. CiaoBecHble HOPMYIUPOBKU 7 1 JI1.1J11.2J12.1 J12.2

BTOPOT0 Havaja. DMOUpHIEcKast U abCcOMoTHAst SHTPOIHsL. CBsI3b MEXIY
SMIIMPHUYECKOil 1 abCcoMoTHOM TemnepaTypoil. OCHOBHOE ypaBHEHHE
TepMoMHaMuKu. Berunciienue sutponun. Teopema I'n66ca. Bropoe Havyano
JUIs HEpaBHOBECHBIX IIPOLIECCOB, 3aKOH Bo3pacTanus suTporuu. Lukn Kapao.
Teopemsr Kapno. /Cp/

010233 54 55

1.9 TpeTbe HaUaI0 TEPMOAUHAMUK. 7 1 JIL.1JI1.2J12.1 J12.2
Tperse HaUaTIO TEPMOAWHAMHUKY U CIEICTBUS U3 HETO. 21320335435
/J1ex/

1.10  |Tperbe HauaJIO TEPMOJIUHAMUKY. 7 1 JI1.1J11.2J12.1 J12.2
Tperbe HaUaI0 TEPMOAMHAMUKH U CIEACTBUS U3 HETO. 21320335435
/Cp/

Pa3znen 2. MeToabl TepMOAUHAMUKH

2.1 Metoa TepMOIMHAMUYECKUX MTOTEHIUANIOB. TepMoArHaMUYECKHE 7 4
HOTEHIMAJIB] IIPOCTHIX U CIO0KHBIX CUCTEM, CHCTEM C IIEPEMEHHBIM YHCIIOM
gacTull. MeTon nukios. /JIex/

JI1.1J11.2J12.1 J12.2
01030233 54 055

2.2 Merto/1 TepMOANHAMUYECKUX TOTEHIMAIOB. TepMOANHAMIYECKUE 7 4
MOTEHIIMANIBI TPOCTHIX cucTeM. Meto ukioB. /TIp/

JI1.1J11.2J12.1 J12.2
01030233 54055

2.3 Meron TepMOAMHAMUYECKHUX TIOTEHIINANIOB. TepMOAMHAMUYIECKIE 7 1
MOTEHIMAIBI IPOCTHIX U CIIOKHBIX CUCTEM, CUCTEM C IEPEMEHHBIM YHCIIOM
yactul,. Merox ukios. /Cp/

JI1.1J11.2J12.1 J12.2
013233 54 55

Paznen 3. PaBHoBecue 1 yCTOHYHBOCTH TEPMOIUHAMHYECKHX CHCTEM.
®da3oBble Mepexoabl

3.1 OO1mue ycnoBus TEPMOJUHAMUYECKOTO PABHOBECUS U YCTOMIUBOCTH. 7 8
PaBnoBecue u ycroitunBocTs roMoreHHBIX cucteM. [Ipuntmm Jle-1llarense -
Bpayna. Xumudeckoe paBHOBecHe B TOMOTCHHOM cucreMe. PaBHoBecue
rereporeHHbIx cucteM. [pasuio ¢as ['m60ca.

®da3oBBIE TIEPEXO B IEPBOTO M BTOPOTO pofa. YpaBuenue Kiamelipona-
Knaysuyca u ypaBHeHust OpeHdecrta.

/JTex/

JI1.1J11.2J12.1 J12.2
01030233 54 55

32 OO611re yCIoBUS TEPMOJIUHAMUYECKOTO PABHOBECHS M YCTOWYHUBOCTH. 7 2
PaBHOBecue u ycToitunBocTs romoreHHbsix cucteM. Ilpunnun Jle-1llarense -
Bpayna. Xummndeckoe paBHOBECHE B TOMOTE€HHOM cucteme. PaBHOBecne
rereporeHHbIx cucteM. [pasuio ¢as ['m60Oca.

dazoBble nepexo/Ibl epBoro pona. Ypasuenue Knaneipona-Knaysuyca.
Mp/

JI1.1J11.2J12.1 J12.2
013233 35455

33 OO011re yCIoBUS TEPMOJINHAMUYIECKOTO PABHOBECHS M YCTOWYHUBOCTH. 7 1
PaBHOBecue u yctoitunBocTs romoreHHsix cucteM. Ilpunnun Jle-1llarense -
Bpayna. Xummndeckoe paBHOBECHE B TOMOTE€HHOM cucteme. PaBHOBecne
rereporeHHbIx cucteM. [pasuio ¢as ['m6Oca.

da3oBbIe IIepexo0/Ibl IEPBOTO M BTOPOro posa. YpasHenue Kianeipona-
Knaysuyca u ypaBHenust Opendecra.

/Cp/

JI1.1J11.2J12.1 J12.2
01323354 55

Pazpnean 4. [Ippmenenne TepMOIHHAMHKHA

4.1 TepmoanHaMuKa IH3IEKTPUKOB M MarHETUKOB. TepMoJuHaMuKa 7 6
HOBEPXHOCTHBIX SIBJICHUI. MeTOIbI OyYeHUs HU3KUX TeMIepaTyp: 3¢ dexr
Jixoynsa-ToMcoHa, MeTox aanabaTHYecKOTo pa3sMarHHIUBAHHS
napaMarHeTHKoB. /JIex/

JI1.1J11.2J12.1 J12.2
013223334055

4.2  |TepmoamHaMuKa AMAIIEKTPUKOB M MarHETUKOB. TepMOANHAMUKA 7 4
MOBEPXHOCTHBIX SBJICHU. METOIbI MOJTYUSHUS HU3KUX TEMITEPaTyp: 3G pext
Jxoyns-Tomcona. /TIp/

JI1.1J11.2J12.1 J12.2
013223334055

4.3  |TepmoaMHaMHUKa JUAJIEKTPUKOB  MarHETUKOB. TepMoJuHaMUKa 7 1
MOBEPXHOCTHBIX SIBJICHUI. METOBI MOMyYeHHUsI HU3KUX TeMIepaTyp: 3d ekt
Jixoynsi-ToMcoHa, MeTO/T aiHabaTHYeCKOro pa3MarHYnBaHUs
napaMarseTikos. /Cp/

JI1.1J11.2J12.1 J12.2
013523334055

Pazgen 5. OcHOBBI HEpAaBHOBECHOH TePMOAUHAMUKH
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5.1 HcxonHble MOJI0XKEHUS IMHEHHON Teopuu HeoOpaTUMBIX IIPOLIECCOB. 7 2 JI1.1 J11.2J12.1
VYpaBHeHus nokansHOTro O0ananca. CoorHomieHuss OHcarepa, MPUHIIHIT 21320335435
MHHUMYMa [IPOM3BOACTBA SHTPOIHH. /JIeK/

5.2 VcxoHbIe MOJIOKEHHUS JIMHEHHOW TEOpHH HEOOPATUMBIX TPOIIECCOB. 7 3,6 JIT.1 J11.2J12.1
YpaBHeHus JokanbHOro 6ananca. CoorHomenus OHcarepa, IPUHIUI 013233 54 55
MHUHHMYyMa MPOU3BOCTBa SHTpomnuH. /Cp/

Paznen 6. MHast kouTakTHas padora
6.1 WunuBuayanbHble KOHCYJIBTAIMY, TEKYIHE KOHTposb /KP/ 7 9,4 [JI1.1J11.2J12.1 J12.2

01052039354 355

6. POHJI OHEHOYHBIX CPEJICTB

6.1. Ilepeyens BUIOB OLIEHOYHBIX CPEACTB

OTueTsl 10 3a1auaM (10 MPAKTHYSCKUM 3aHSITHSIM )
KonrponbHas pabota
Bompocsr k sx3ameny

6.2. TunoBble KOHTPOJILHBIE 32/IaHUS] M HHBbIE MaTepUAJbI 1JIsl TeKyllIeil aTTecTaluu

3aga4n K MpakTHYECKUM 3aHATHSAM IpecTaBiIeHsl B [IpunoxkeHny 1; mpuMep BapuaHTa KOHTPOJIBHON paboTHI IpecTaBieH B

CDOHJ.'[C OLICHOYHBIX CPCIACTB HpOMCX(yTOLIHOﬁ aTTeCTaly 110 JUCHHUILINHE "TCpMOZ[I/IHaMI/IKa"

6.3. TunoBble KOHTPOJIbHbIE BONMPOCHI U 321aHUS IS IPOMEKYTOUHOI aTTecTAlUN

BOHpOCI)I K 3K3aMCHY

Tpenmer u 3amaun TIT*.

Hynesoe nauano T/T*.

TlepBoe Hauano T/T*.

YpaBHEHHUS COCTOSHUS ™.

TermnoeMKoCTH, TepMUYECKHEe KOG UITUCHTHI*.

OcHosuble T/l mponecchr®.

CrnoBecHble GOpMyIHpOBKH 2-T0 Havana T/T*.

DHTponus*, Mepexo] 0T IMIHPHIECKON SHTPOTIMHU K aOCOTIOTHOM.
9. Temmepartypa*, cBsI3b SMIUPUUECKON 1 a0COITIOTHOH TeMmeparyp.
10. OcHoBHoe ypaBHenue T[] u ero cieactBus™®.

11. Beruucnenue sarponun’®. Teopema ['u66ca.

12. Bropoe Hauano T/I st HEOOpaTUMBIX MPOIECCOB*.

13. Tperbe Hauano TJ] u ero cneacTBus™.

14. Iukn Kapuo*. Teopemsr KapHo.

15. TZ noTeHmansl IPOCThIX cUcTEM™ .

16. T/I mOTEHIMAIIBI CIIOXKHBIX CHCTEM*.

17. TIl nOTEeHIMaNIBI CUCTEM C IIEPEMEHHBIM YHCJIOM YacTUI™.

18. MeTox KpyroBbIX MpoIieccoB™.

19. O6uwme ycnosust TII paBHOBecus ™.

20. YcioBus paBHOBECHS ABYX(a3HON OTHOKOMIIOHEHTHOH CHCTEMBI.
21. YcnoBus ycToH4MBOCTH paBHOBeCHs 0HOpoAHOM cuctemsl. [Ipunnun Jle -llarense - bpayHa.
22. PaBHOBecHe reteporeHHbIX cucteM. [Ipasmino ¢a3 ['nboca.

23. XuMHUYECKO€e paBHOBECHE B OJJHOPOJHON CHCTEME.

24. TennoBoe HWOHU3ALMOHHOE paBHOBecue. Popmyina Caxa.

25. Knaccuguxkaims $pa3zoBbIX NEpEX0I0B.

26. Ypasuenue Knneiipona-Knaysuyca.

27. YpaBuenus JpeHdecra.

28. TJI I3 IeKTPUKOB.

29. T]] MmarHeTHKOB.

30. T/l nOBEpXHOCTHBIX SIBIICHHUH.

31. MeToabl oy4eHUs] HU3KHX TEMIEpaTyp

32. VcxonHble MOJIOKEHHS JINHEHHOM TeOpUr HEOOPAaTUMBIX IPOLIECCOB.
33. YpaBHeHHUs JIOKAJILHOTO OanaHca.

34. CoorHoutenus B3auMHocTH OHcarepa.

35. IlpyHIUI MUHUMYMa IPOU3BOICTBA SHTPOIIUH.

PN B LD
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HpI/IMeLIaHI/IEZ *OTMEUYECHBI BOITPOCHI, BXOOAIINE B CITMCOK BOIIPOCOB «TCOPETHUICCKOIO MUHUMYMa.

6.4. Kputepuu oneHuBanus

Texymuii KOHTPOJIb TEOPETHYECKUX 3HAHUI U MPAKTUYECKUX HABBIKOB IIPOU3BOAMUTCS HA MPAKTHYECKHUX 3aHATHUAX B BUJE
KOHTPOJIGHO! paboTHI, a TakKe B BUJIE OTYETOB TI0 TEMaM MPAaKTHYECKUX 3aHATHH, KOTOPBIE CTYISHT CAaeT B TEUEHHE ceMecTpa.

1. TloceneHue JIEKIMOHHBIX 3aHATHH. MaKCHUMaJbHbIH PEHTHHIOBBINA 0aJT=6.

2. [IpakTuueckue 3agaHus

2.1. ToceueHre MPaKTHYSCKUX 3aHATHI. MaKkCUMaJIbHBINA PEHTUHTOBBIN Oayn=3.

2.2 Cpnayva 3anay no teme «Termnora u pabora. YpaBHEHHUS! COCTOSTHUSD. MaKCUMalIbHBIN pEHTHHTOBBIN Oain=7.

2.3 Cnaua 3aa4 o teme «IlepBoe Hauano TepMOTUHAMUKH. TeII0eMKOCTY. MaKkCUMabHbIH peHTUHTOBBIN OaiT=7.

2.4 Cpaua 3aza4 1o TeMe «BTopoe Hauano TepMoauHaMUKU. Beruncnenue sHTponuuy. MakcuManbHbli peHTHHTOBBIN Oain=7.
2.5 Cnaua 3a1a4 1mo Teme «MeTo/ibl TEePMOTUHAMHUKIY. MaKCUMAaJIbHbIA PEeHTHHIOBBIN 0as=7.

2.6 Cnaua 3a1a4 1o Teme «PaBHOBecHE U YCTOIHUMBOCTh TEPMOANHAMUYECKUX cucTeM. Pa3oBbie nepexoabl». MakcuManbHbINH
pEHTHHTOBBIH Gayn=7.

2.7 Cnaua 3a1a4 1o Teme « TepMOJHAMKKa Pa3JIMYHBIX CUCTEM». MaKCUMalIbHBIN pEHTHHIOBBIN Oayn=7.

3. KonrposnbHas pabora o teme «Havana u MeTo bl TEpMOIMHAMHUKI». MaKCHUMabHbIA PEHTHHTOBBIH 0a/T=9.

Hroro: 60 6amioB

Ortuer 1o 3aa4yaM [0Jpa3yMeBacT PelleHUE 3a1a4 U3 IPEAJI0KEHHOTO CIIUCKA 3a/1au K JUCIUIUINHE U YMEHHUE O0BSICHUTH X0
pemrenus 1-2 3a1aq U3 TEMBI.

CryaeHT noiydaer:

7—6 GaJIOB B TOM Cllydae, eciii pemmeHo >80% 3amad, CTyAeHT OOBSCHSET pelIeHue 3a/1a4, TeMa CJaHa BOBPEMST;

5-3 GasuioB, ecnu pemero >80% 3agay, CTYACHT OOBSICHSET pellieHHe 3a1a4, TeMa C/laHa HE BOBpPEMS;

3-1 6amn, ecu penteHo <80% 3amad, CTYACHT OOBACHSET peIeHne 33/1a4, TeMa ClIaHa HE BOBPEMSL.

Ha xoHTpoNIbHO#M paboTe CTYyIEHTY MpearaeTcs peiuTh Tpu 3a1aun. KoHTpoibHas paboTa, BBITOJHEHHAS CTYJCHTOM,
OLIEHUBAETCS 10 9-TH OAIBHOH IIKae, PyKOBOJCTBYSCH IIPH 3TOM CJICAYIOUIMMHU KPUTCPUSIMH:

CryzmeHT nony4aer:

9 6aJuIoB, €CIIM MPAaBUIIBHO U C MOSICHEHUSIMU PELICHBI TPH 3a]1a4H;

8-7 6asIoB, ecii PeLIeHbI TPH 3aa4H, HO €CTh OIIMOKH,

6 6asuIoB, €CIIU MPAaBUJIBHO U C MOSICHEHUSMU PEIICHBI JIBE 33/1a4H;

5—4 Gasuta, ecliv pelieHbI 1BE 3a/1a41, HO €CTh OIINOKH;

3 Gasuia, eciy pelieHa o/iHa 3a/1a4a;

2—1 Gamn, ecy YaCTHYHO pellleHa OJHa 3a/1a9a.

Ecmu cTyneHT 3a BpeMs paboTHI B ceMecTpe Habpan 55—60 6amioB, OH 0CBOOOXKIaeTCs OT pEeLICHUS 3a/1adl Ha SK3aMeHe.

Ecnu ctynent 3a Bpems paboThl B ceMecTpe HaOpasl MeHee 25 0aioB, Al HETO 9K3aMeH INPOXOIUT B Ba 3Tana. Ha nepBom stane
CTYJEHT BHIMONHAET TecT U3 10 BompocoB. Kax b1 IpaBIIBbHEIA OTBET OIeHUBAeTCs B 3 Oamta. UToOBI TecT ObLT 3aYTEH, CTYICHT
JIOJKEH JaTh MPaBUIIbHBIE OTBETHI 110 KpaiiHell Mepe Ha 6 Bompocos u3 10. Ha BropoMm 3Tane cTyIeHT OTBEYaeT Ha BOIPOCHI
9K3aMEHAIIHOHHOTO Omera.

DK3aMEHAIMOHHbIA OMJIET COAEPIKUT JIBa TECOPETUUYECKHUX BOIIPOCA U 3a/1ady.

3a OTBET N0 YK3aMEHALMOHHOMY OMJIETY CTYAEHT HOJIy4aeT:

40-35 GasuIoB, €CITM OH JICMOHCTPHUPYET OTIMYHOE 3HAHUE MaTepHala, KaK JICKIUOHHBIX 3aHSITHH, TaK U TEM, BHIHOCUMBIX Ha
CaMOCTOsATENbHOE 00ydeHHe, OTBETHI Ha 00a BOIpoca OHiIeTa, BOCIPOM3BEs COOTBETCTBYIONINE MaTEMATHIECKIE BBIKIIAIKH U
JIOTUYECKHE PAcCyXKICHUS, 3a/1aua MOJHOCTHIO PElIeHa, CTYAECHT MIPaBUIbHO OOOCHOBBIBACT PEIICHHUE.

35-25 6amnoB, eciu CTyJCHT TBEPAO 3HAET yIeOHO-IIPOrPaMMHBIH MaTepHal, TPAMOTHO U O CYIECTBY M3JIaraeT ero, Ho IIPH 3TOM
JIOIYCKaIOTCs HeTpyOble OIIMOKY IPH BEIBOJE (HOPMYI U PEIICHUH 331241 UM OTCYTCTBYIOT HEKOTOPHIX AJIEMEHTOB BBHIBOAA.
25-10 6amoB, eClii 3HAET «TEOPETUUECKUI MUHUMYM», T.€. OTBE4aeT Ha 0a30BbIi BOIIPOC U 3HAET OCHOBHbIE IIOHSATHS,
cooTHoIeHus (6e3 BBIBOAA), Ha3BaHHUE U CMBICH (PM3UUIECKUX BEJIMYMH 110 APYTHM BOIpocaM Ouiera.

ABTOMaTHYECKas OlLIeHKA "yOBJIETBOPUTEIBHO" BhICTaBIsIeTCs 32 51-60 OannoB (0ayuibl TEKyIIEH aTTecTalny).

Hrorosas onenka "otimuHo" BeicTaBisiercs 3a 91-100 6amios;

Hrorosas onenka "xopomro" BeicTaBnsiercs 3a 71-90 6aiios;

HroroBas oneHka "ya0BIeTBOPUTENBHO" BICTaBIsAEeTCS 32 51-70 Gaiios;
Hrorosas onenka "HeynoBieTBOpUTENHHO" BhIcTaBisieTcs 3a 0-50 Gamos.
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7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOJXY JIST)

7.1. PekoMeHyeMasi JJuTepaTypa

7.1.1. OcHOBHas JUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3znarensctBo, rox| Pecype
JI1.1 |Pymep 1O. B., PeiBkun | TepMoauHamuKa, cTaTUCTHYECKAs (PU3HKA U KHHETHKA Mocksa : Hayka, 9BC
M. III. (https://biblioclub.ru/index.php?page=book&id=482845) 1977
JI1.2 |bazapos U. I1. TepMoarHaAMKKA: YUeOHHUK JJISl CTYJICHTOB By3a Mocksa: Beicmmas

mkona, 1983

7.1.2. lonoJIHUTebHAS JIUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3znarensctBo, rox| Pecype
JI2.1 |AncensM A. WM. OCHOBBI CTaTUCTHYECKON (UMK U TepMOAMHAMUKH: MOHOTpadus [Mocksa : 3BC
(https://biblioclub.ru/index.php?page=book&id=479541) W3narensctBO

Hayka, I'naBHas

penakius Gu3nko
-MaTeMaTU4ecKoi
mutepaTypsl, 1973

J12.2 3aja4y 10 TEPMOAUHAMHKE U CTATUCTHYECKON (pu3uKe Mocksa : Mup, 3BC
(https://biblioclub.ru/index.php?page=book&id=482853) 1974

7.2. IlepeyeHnb pecypcoB HHPOPMAIMOHHO-TeJIeKOMMYHUKAaMOHHOH ceTn "UHTepHeT"

D1 |Jlanb [DnekTpoHHBIN pecype] : anekTpoHHO-0ubroTeunas cucrema (ObC) / nznarensctio Jlans. — URL:
http://e.lanbook.com/

D2 | YHuBepcureTckas OMOnnoTeka OHNIANH [ DNeKTpOHHBIH pecypc] : anekTpoHHo-0ubmorednas cucrema (OBC) / OO0
Hupextmenua [Maomummnar. — URL: http://biblioclub.ru/

93 |IOpaiit [DnekTpoHHBIN pecypce] : AnekTpoHHO-0ubaroTeunas cucrema (ObC) / n3narenscrro HOpaiit. — URL: https://biblio-
online.ru

94 |Znanium.com [DJeKTPOHHBII pecypc] : anekTpoHHO-0uOMoTeuHas cuctema (OBC) / HayuHo-n3narenbckuii LeHTp
NH®PA-M. — URL: http://znanium.com/

35 |eLIBRARY.RU [DnextponHslii pecypc] : anekrponHas 6ubnuoreka / Hayd. sanexrpoHn. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 IlepeyeHb HH(POPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 [IporpaMmmHoOe oGecnieueHue

MS Office365

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHbIH KaTanor HayuyHoi 6ubaroreku Yenl'Y [DnekTponHsil pecypce] : 6a3a ganubix / Yenso. roc. yu-t. — URL:
http://library.csu.ru/ru/ - Yensbuuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaisl
American Physical Society : caiir. — URL: http://journals.aps.org/about — 5I3. aHri1. — Pexum gocTyma: TOIBKO H3 CeTH
yHHUBepcuTeTa. — TeKCT : 2IeKTPOHHBIH.

3. Web of Science : MynbTHANCUMIUTHHAPHAS pedepaTuBHAs 6a3a naHHbIX / kommanus Thomson Reuters. — Pexxum noctyna: st
3aperucTpup. noas3opareneiit Uenl'yY. — TekcT : 31eKTpOHHBIN.

4. Scopus : pedeparuBnas 0a3za nanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri1. — Pexxum nocryna: is
3apeructpup. noas3osareneii Uenl'yY. — TekcT : 3€KTpOHHBIN.
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5. Springer Link : [caiitr]. — URL: http://link.springer.com/ — fI3. aursn. — Pexxum pocrymna: ass 3apeructpup. nois3opareneiit Yenl'V.
— TeKcT : ANMeKTPOHHEIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCHUIIJIMHBI (MOY JIS)

I[J'ISI peamm3ali JUCHUIIINHBI UCIIOJIb3YIOTCA y‘-IeGHI)Ie ayIUTOpUN 111 IPOBEACHUA 3aHATUH JEKITUOHHOTO THIa, CCMUHAapCKOTO
TUIA, TPYNIIOBBIX U UHAUBUAYAJIbHBIX KOHCyHLTaHHﬁ, TCKYLIETO KOHTPOJIA U HpOMe)KyTO‘lHOﬁ aTTCCTAllMH, a TAKXKC ITOMCIICHUA
JJIL CaMOCTOSITSIILHOU paGOTLI.

YuebHbIC ayAUTOPHH YKOMIUIEKTOBAHBI CHICIHAIN3HPOBAHHON MEOEIbIO N TEXHUYECKIMH CPEeICTBAMH O0yUeHHS -
MYJIbTUMEIUHHBIM 000pYA0BaHUEM (3KpaH, HOYTOYK, IPOEKTOP, KOJTOHKN).

Jns mpoBeaeHNs 3aHATHH JISKIIMOHHOTO THUIIA NIPEJIaraoTcst Habopbl JEMOHCTPAIIOHHOTO 000PYA0BaHHS M y4eOHO- HATTISIHBIX
nocoOuii (MyIbTUMEIUIHBIEC IPE3EHTALINH).

Hcnons3ytores ayauropus Ne205 - uuranbHbli 3ai Ne3 (yueGHblii kopiiyc Nel) u ayauropus Ne206 - 31eKTpOHHBIN YUTaIbHBIN 3451
(crienanu3upoBaHHbIi MeauaneHTp) (yueOHbIi kopryc Nel) st caMOCTOSATENbHOM paboThI CTYACHTA, OCHAIICHHBIC
HEepCOHATBEHBIMU KOMITBIOTEPAMH, MYJIbTHMEIUITHON anmapatypoil. B ayIuTopusx obecredeH JOCTyH K Pa3IMYHON CIIPaBOYHOM
JUTEPAType, SHIUKIONCTUSIM, OUOIHOrpadHUECKIM U MTOJTHOTEKCTOBBIM 0a3aM JTaHHBIX, HH(OPMAIIMOHHBIM pecypcaM «HTepHEeT».

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JTUCHUILIIMHBI (MOY JIsT)

OcBoeHue cojiepkaHus yaeOHOH TUCIUIIMHE « TepMoanHaMHKay» OCYIIECTBIIIETCS Ha JIEKIHAX, IPAKTHIECKHUX 3aHATUAX U B
IpoLecce CaMOCTOATENbHON YUeOHO! eITeIbHOCTH CTYAEHTOB.

JIexMOHHBIE 3aHATHS 00ECIEYNBAIOT TEOPETHIECKOE U3YUeHUE NTUCHUILTHHBL. OCHOBHBIMH METOJAMH O0YUCHHS SBIAIOTCS
UH()OPMAIIMOHHO-00BSICHUTENbHBIH U ITpoOieMHbIi. Ha JTeKIUsIX n3naraercss OCHOBHOE COJIEp)KaHHe TeM IPOrpaMMBbl, IPOBOIUTCS
aHaJIU3 OCHOBHBIX OHATUI U pAaCCMAaTPUBAIOTCS IPHUMEDBIL.

JIeKIIMOHHBIN MaTepHal SIBJISIETCS BXKHBIM, HO HE €IMHCTBEHHBIM Ul YCBOGHUs yuyeOHOH aucruIuiunel. Ero obs3arensHo
HE0OXOAMMO JOTONHUTH MaTePHaIOM OCHOBHOM M TOMONHUTEIBHO IUTEpaTypHI 10 TEME.

IIpakTudeckue 3aHATUSA CIyXKaT AJs 3aKPEIICHU TEOPETHUECKHX OCHOB, M3JIaraeéMbIX B JIEKIMAX. Ha npakTudeckux 3aHATHAX
oOydaeMble OBJIAJIEBAIOT OCHOBHBIMU METOJIAMU U IPHUEMaMU pelleHus 3a1a4. [ mpoBeeH s TEKYLIEro U IPOMEKYTOUHOIO
KOHTPOJISI IPOBOJUTHLCSI KOHTPOJIbHAS pab0Ta U 3aIlIUThI 33/1a4 110 KO TeMe NMPaKTHYECKUX 3aHATHH. 3aluTa 3a/1ad TO TeMe
Hozpa3yMeBaeT pelleHNe 3aa9 U3 IPeUI0KEHHOTO CITICKA 331ad  YMEHHE OOBSACHHUTH X0 pemmenus 1-2 3amad u3 Temsl. Cucrema
KOHTPOJIbHBIX MEPOIPHUATHI 10/DKHA 00ecriedynBaTh OOBbEKTUBHYIO OLICHKY 3HAHUM U HABBIKOB CTYJEHTOB, CIIOCOOCTBOBATH
HOBBIIIEHAIO 3P (QEKTHBHOCTH BCEX BUIOB YUCOHBIX 3aHATHH, BKIFOYAs H CAMOCTOSATENBHYIO paboTy.

BaXHBIM MOMEHTOM NIPU U3Y4EHUH JTI000H TUCIUILUINHBI ABISIETCS OPraHu3anus caMoCcToATeNbHON padoTsl. [Ipu ocBoeHUn
MaTepHaina He ClIefyeT CTPEMUTHCS K MEXaHHIeCKOMY 3aTIOMHHAHUIO TPHBEICHHBIX ONpeieNIeH I, (POPMYITHPOBOK U MOIOKEHHH,
eciy TpeboBaHus kK Bam mpsMo He yka3bpIBalOT Ha 3T0. BrionHe 3¢(hexTrBHOI MOXKET OKa3aThCs OMbBITKA MIOHATH CYTh SIBJICHHUS,
BBIPabOTATh CBOE OTHOIICHNE K HEMY, ONTHPAsACh Ha MaTepHal, CoAep KaIuiics B peKOMEHI0BaHHOH uTeparype. Taxke
PEKOMEHIyeTCs PABHOMEPHO PACHpeNeNaTh Harpy3Ky CaMOCTOSITEILHOTO 00y4eHHs B TEUCHHUE CEMECTpa.

B ciiydae npuMeHeHUs Py 00YYSHUH AUCIUTUTHHBL DICKTPOHHOTO O0YUCHUS, IUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUI
obmieHre 00yYarOIINXCS M TIPEMOIABATENS OCYLIECTBISICTCS B PEXKUME PCAIBbHOTO BpeMeHH! (OHIIAlH-JIeKIHH (BeOUHAPHI), YaThl,
BU/IC0-KOH(EPEHIIMH U JIp.) WU OTJIOKESHHOTO BpeMeHH (CHCTeMa AUCTaHIMOHHOTO 00y4eHust Moodle, MS Office365, dpopymsl,
SIIEKTPOHHAS [10YTa H JIp.).

HpI/I 06y‘ICHI/II/I JiM € OTpaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBbBA JICKTPOHHOC O6y‘ICHI/Ie, JAUCTAaHIIUOHHBIC 06paSOBaTeJ'ILHLIe
TCXHOJIOTHUH MPEAYCMATPUBAOT BO3MOKHOCTD ITpUEMa-repeaaan nH(fpopmaunn B JOCTYIIHBIX IJI HUX Q)opMax.

Peanm3anust AUCIUILTHHEI ¢ IPUMEHEHHEM 3JIeKTPOHHOTO O0YUEHHs, IUCTAaHI[HOHHEIX 00pa30BaTeNbHEIX TeXHOMOTHIT (Tanee — D0,
JOT) ocymectBnsercss Ha OCHOBaHHHU «I10JIOKEHUS 0 peaTu3alui OCHOBHBIX M JOTOJHHUTEIbHBIX 00pa30BaTeIbHBIX IPOIPaMM C
HIPUMEHEHHEM 3JIEKTPOHHOT0 00y4eHNUS ¥ AUCTaHIIHOHHBIX 00pa30BaTENbHEIX TEXHOJIOTHIT B (peiepaTIbHOM ToCyIapCTBEHHOM
O10PKETHOM 00pa30BaTEIHLHOM YUPEXKICHUH BRICIIETO 00pa3oBaHus «HeassOMHCKHI TOCyJapCTBCHHBIN YHUBEPCUTET,
«ITonoxeHns 0 MOpsIKe 3aUeTa 00YJAIOIIIMICS IT0 OCHOBHBIM IIPO(ECCHOHAIBHBIM 00pa30BaTeIbHEIM IIPOTPaMMaM BBICIIIETO
obpazoBanus B PTBOY BO «Uenl 'Y» pe3yabTaToB OCBOSHUS B OPTraHU3aLUAX, OCYIIECTBISIONINX 00pa30BaTENbHYIO
JEATEeIIbHOCTD, y4eOHBIX IPEAMETOB, KypCOB, JUCUUIUIAH (MOAYJIEH), IPAaKTUK, JONOIHUTEIbHBIX 00Pa30BaTe/IbHbIX IPOrPAMM»
MOCPEICTBOM AJIEKTPOHHOI HHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIydasx
(popc-Makop | T.I1.) U peau3aluyi 00pa3oBaTenbHON AeATeNbHOCTH ¢ npuMeHeHneM D0, JIOT MoryT mpuMEHsSTh KOMIIOHEHTHI,
HE BXOJAIINE B IEPEUCHB ICKTPOHHOH HH(POPMAIIMOHHO- 00pa30BaTEIBHOMN CPeIIBL.
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10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCHUITIMHBI OBYYAIOIIUMHUCSA C HTHBAJIUJIHOCTBIO 1
OI'PAHMYEHHBIMH BO3MOKHOCTSAMM 3JOPOBbA

OcBoeHNe IUCIMIUIMHBI HHBAJTHIAMH 1 JULAMU C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI OCYIIECTBISETCS C UCIOIB30BaHIEM
CIEIMAIBHBIX TEXHUUECKUX CPENICTB U T0JI0 HHPOPMAIIMOHHBIX TEXHOJIOTH, MPEAOCTaBIsIeMbIX PecypcHbIM yueOHO-METOAMYECKUM
LEHTPOM 110 00YUEHHIO MHBAIUIOB ¥ JIUI] C OTPAaHIMYEHHBIMH BO3MOXHOCTSIMH 310poBhst Uenl'V 1o 3ampocy o0ydatomerocs.

1. MoOuibHbIE CrienUaibHbIe TEXHUYECKHUE CPECTBA AJIS JII C HAPYIICHUSIMU 3PEHHS: IIOPTATHUBHBINA KOMITBIOTED C BBOIOM/BBIBOJIOM
mpudrom bpaiisist ¢ cunrezatopom peun «ElBraile-W14J G2»; HOyTOyku ¢ porpaMMHOii skpanHoro noctyna NVDA; a5iekTpoHHbIC
YBEJMYUTEIH VIS YJAJICHHOTO IPOCMOTPA; BUICOYBEIUYUTENN IOPTaTUBHBIE; TH(IIOILIIeED; HUPPOBBIE TUKTO( OHBI.

2. MoOwipHbIe crenuagbHble TEXHUUECKHE CPEeICTBA IJIS JIMIl ¢ HApYIICHHSAMH CIIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOT'O IIOJISI CO
BCTpOCHHOU coBMecTUMOCThI0 ¢ FM-ycrpoiictBamu; paguokiaccel «Coner-PCM» ¢ mepenaTyukoM, 3ayIIHBIM HHAYKTOPOM U
WHIYKIIMOHHOW TeTiel; cucteMa WHPOpPMAaIHOHHAs JUTsl cla0oCIbIIaux nepeHocHas «Mctok» A2 co BCTPOCHHBIM ILICEPOM —
3BYKOBBIM HH(OPMATOPOM; TOKyMEHT-KaMepa; MporpaMMUPyEMbIe CITyXOBbIe alNapaThl HHIUBHIYATIbHOTO TOJIB30BaHHS.

3. AccucTHBHbIC WH()OPMAIIHOHHBIC TEXHOJOTHU: MPOTpaMMHOE OOecrlieueHHe 3KPaHHOTO JOCTyHa ¢ cuHTe30M peun NVDA;
MPOTPaMMBI SKPAaHHOTO YBEJIMYEHHUS; IIPOTPAMMBI PEUEBOT0 CHHTE3a JJIsl KOMIIBIOTEPOB U HOYTOYKOB; IPOTPaMMBbl pE4E€BOr0 CHHTE3a
JUTSI MOOHMJIBHBIX YCTPONCTB; SKpaHHAs KIABHATYpPa; SKpaHHAs JIyma.

IIpu HeoOXxomumocTH i OOYYArOLIMXCS C HApyIICHHSIMHU 3pPEHHs Ha paboumx MecTax Uil NMPOBEICHHS IMPAKTUYECKUX WIH
mabopaTOPHBIX 3aHSATHH YCTaHABIMBAETCS CIIEIIHANBEHOE IPOrpaMMHOe obecriedueHne (mporpamma pedeBoit HaBuranmu NVDA,
pedeBble CHHTE3aTOPHI, SKPAHHBIE JIYIIHI).

B yueOHple ayauTopuu oOecrieunBaeTcs OECHPENSATCTBEHHBIH AOCTYN JUIs OOyYaroIIMXCs HWHBAIMAOB M OOYyYaroLIUXCs ¢
OTPaHWYEHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBbsl. B Kakmoil aymuTopud, e OOYy4YaroTCs WHBAIMABI M JIMIA C OTpaHHYCHHBIMU
BO3MOXHOCTSMH 3/I0POBBS, IIPEAYCMaTPUBACTCS COOTBETCTBYIOIIEE KOJIMYECTBO MECT Ul OOYHAIOIIUXCSA C YY€TOM HapyIIEHUH WX
37I0POBBSI.

Jis OCBOGHHWS NUCHUMIUIMHBI WHBAJIHMJAM W JIMIAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHM 3[I0POBbSl TPEIOCTABIACTCS JOCTYI K
MeYaTHBIM MCTOYHHKAM, UMEIOIIUMCS B Hay4HOH O6ubnuorexe Yenl'V, ¢ MOMOIIBIO clieNUaNbHBIX TEXHHUECKHX CPECTB; TOCTYII K
AJIEKTPOHHBIM HCTOYHUKAM, NPEJICTABICHHBIM B (pOpME DIIEKTPOHHOTO JOKyMEHTa B (oHAe Hay4yHoil OmOnmmorexn YenlV wmm
JNEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX, ¢ TOMOIIBIO CHEIUATIBHBIX TEXHUYECKHX W TPOTPAMMHBIX CPEACTB (paboyee MecTo Ui
He3psiuero Iojb30BaTelsl ¢ IPOrpaMMHBIM OOECHEYEeHUEM HKPaHHOrO JocTyna ¢ cuHTe3oM peun NVDA, paGouee Mecto ¢
KOMITBIOTEPHBIM POJUIEPOM U KitaBuaTypoit Clevy ¢ GONbIIMME KHOTIKAMH U C Pa3/iCisIONIeH KIaBHUIIHA HAKIIAIKOM ).
Y4eOHO-MeTOJMUEeCKIe MaTepHuaibl Uil 00yYaromMXCsl U3 YUCIa UHBAJIMIOB U JIUI[ C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS
MPEIOCTABIIOTCS B OpMax, alaliTHPOBAHHBIX K OTPAHUUEHHUSIM UX 3I0POBBS U BOCIIPUSATHS HHPOPMALIUH:

Jst mun ¢ HapyIIeHUsIMU 3pEeHUS:

- B TIEYaTHOH (hOopMe yBEeTHICHHBIM IIPUPTOM,

- B (hOopMe IEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B eyaTHo# ¢opme mpudrom Bpaiins.

Jnst vn ¢ HapyIIeHUsIMA CITyXa:

- B eyaTHoi hopme,

- B ()OpMe AIIEKTPOHHOTO JTOKYMEHTA.

Jlist nn ¢ HapyIeHUsAMH OIIOPHO-ABUraTeIbHOIO ammapara:

- B eyaTHo#t hopme,

- B )OopMe IEKTPOHHOTO JOKYMEHTA,

- B hopme aynuodaiina.

JlanHbIi nIepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'€HTA 00Yy4aronuxcs.

J171s1 M”HBAJMIOB ¥ JIUII C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHU 3JJ0POBbsSI OCBOCHUE TUCLIUILTHHBI MOXKET OBITh YaCTHYHO WITH TIOJTHOCTBIO
OCYILECTBIICHO C UCIIOJIb30BAHUEM JIMCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect Pro u mp.).

B ocBoeHMM AMCUMIUTMHBI MHBAJIHUAAMH U JIUIIAMH C OTPaHUYSHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI HICIIONB3YETCSl HHIUBHIYaIbHAS
pabora. [lon mHaMBUAYyanbHON paboToil moapa3ymeBaercsi Be (OPMbI B3aMMOJCHCTBUS C IperojaBaTeleM: HHIUBHIyalbHas
yueOHasi paboTta (KOHCYJIbTALUH), T.C. TOTOJHUTEIBHOE pa3bsiCHEHHE y4eOHOro MaTepHaia U yriiyOJIeHHOe H3yueHHe MaTepuala ¢
TeMH OOYYAIOIIMMUCS, KOTOpPbIE B OTOM 3aMHTEPECOBAHBl, W WHIMBHAyalbHAs BOCIUTATeNbHAs padora. MHAMBHIyaIbHEIC
KOHCYJIbTAallUU HAIIPpABJICHbI HA MHAWNBUAYAJIU3aIIUIO O6yLICHI/IH 1 YCTAHOBJICHHUIO BOCIIUTATEIIbHOTO KOHTAKTa MEXKIY NPEIogaBaTCJIeM
1 00yJaI0MUMCS HHBAITUIOM HJIH O0YYIOLIHMCSI ¢ OTPaHMYCHHBIMHA BO3MOXKHOCTSIMH 3I0POBBSL.

IIpu npoBeeHNH NPOLEAYPH! OLICHUBAHUS PE3yIbTaTOB 00ydeHNsI HHBAIUIOB U JIHUL C OTPAaHMYEHHBIMUA BO3MOYKHOCTSIMH 37I0pPOBbS
MO TUCHHUIUIMHE 00EeCHEeYHBACTCSl BBHIOJHEHHE CICAYIONIMX IOTOJHHUTEIBHBIX TPeOOBaHUH B 3aBHCUMOCTH OT HHAWBHIYAIbHBIX
0coOeHHOCTeH, 00yJaromuxcs:
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a) MHCTPYKUUS 10 TOPSAKY MPOBEICHUS MPOLEIYPhl OIICHUBAHUS MPEIOCTABISIETCS B JOCTYIMHON (opMe (YCTHO, B MHCHMEHHON
(dhopme, B iuchkMeHHOM Gopme mpudTom bpaiins, ycTHO ¢ HCIOIB30BaHHEM YCIIYT CYPIOIIEPEBOIYHNKA);

6) nocrymHas (opMma MPEIOCTABICHHS 3aJaHUil OICHOYHBIX CPEACTB (B MedyaTHON (GopmMe, B MEYaTHOH (GopMe YBEIHUCHHBIM
mpudTOoM, B ieyaTHoi Gpopme mpudrom bpaiins, B popme 3JIeKTPOHHOTO TOKYMEHTA, 33/1aHUSI 3aYUTHIBAIOTCS ACCUCTEHTOM, 3a1aHUs
MPETOCTABIISIOTCS C UCTIONb30BaHUEM CYPIONEPEBO/IA);

B) MOCTymHas (opMa NperoCTaBICHHs OTBETOB Ha 3a1aHusl (MMChMEHHO Ha OyMare, HAabOp OTBETOB Ha KOMIBIOTEpE, MHCHMEHHO
mpudrom bpaiins, ¢ HCIIOIB30BAHUEM YCIYT ACCHCTEHTA, YCTHO).

TIpu poBeIeHUH POIIECYPhl OLICHUBAHUS PE3YIbTATOB 00yUCHHS WHBATIHIOB U JIHUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3I0POBbBSI
MpeTyCMaTPUBAETCSI HCIIOJIB30BaHUE TEXHUIECKHX CPEJCTB, HEOOXOJUMBIX UM B CBSI3H C UX HHIUBHAYAJIbHBIMH OCOOCHHOCTSIMH. DTH
CpeicTBa MOTYT OBITh mpenocTaBieHbl YenlY WM MOTYT HCIOJB30BAThCS COOCTBEHHBIE TEXHHYECKHE cpeicTBa. llpu
HEOOXOIMMOCTH MHBAIMIAM U JIUIaM C OTPaHHYESHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI TPEIOCTABIISETCS IOTOIHUTENEHOE BpeMs IS
MOATOTOBKY OTBETA Ha 3aJaHksl, IPOLeypa OLCHUBAHUS PE3yJIbTATOB O0YUSHHUS 10 TUCIUILIIMHE MOXKET TIPOBOUTHCS B HECKOJIBKO
JTAIoB.

ITpoBeneHHe TPOLEAYPHl OLICHUBAHMS PE3yIbTATOB OOYYEHHS WHBAIUAOB W JIUI C OTPAHHYCHHBIMH BO3MOXHOCTSIMH 370POBbS
JIOIYCKaeTCs C UCTIOb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.
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IIpunoxenue 1

33)13'1]/] K NPAKTUIE€CKUM 3aHATUAM

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

1. Ouenutb paboty uciapenus 1 Mostst Bozibl 1pu nepexoze e€ B map npu t=100°C u HopmMaabHOM
JTaBJICHUU.

2. Haiitu paboTy uaeabHOTO Ta3a npu aauadaTnyeckoM pacpeHus oT Vi 10 Va. Jlanbl Takke
HavyaspHas TeMneparypa T u mokasarenb agualdarsl.

3. Haiitu paboTy npu H30TepMHUUYECKOM paciiMpeHuu raza Ban—nep—Baannbca.
[Tokazare, 4to nuddepeHraIbHOe BEIpaXKEHUE I JIeMEeHTapHOH paboTel OW = ZAl.dai

1

HC ABIACTCA IIOJIHBIM ,Z[I/I(b(bepeHHI/IaJ'IOM OT COBOKYIIHOCTH HE3aBHCHMBLIX IIapaME€TpPOB,
OonpeacIdrommnx COCTOAHUC CUCTCMBIL.
5. YCTaHOBI/ITI), 9TO AJIA HpOCTOﬁ CHUCTEMBI CIIPAaBCAJIMBBI TOXKACCTBA:

2)(2) ()2 (2) -
da )\o4), \o4)\éa)\oT), ’

1 (oV
6. IToka3zarp, 4TO CBSA3b MEXAY TEPMUUECKUMU K03 PUIIMEHTAMH paCTsHKEHUST X = 7 8_T
0 p
1{oV 1 (op
cxkarusl, S =——| — | W yOpyroctu Y =—| —— | MOXXHO INPEIACTaBUTh KaK « = poﬁy.
K) ap T pO vV

7. Tloay4uTh NPUBEICHHOE YPABHEHUE COCTOSHHUSA rasa Ban-nep—Baanbca u raza beprio.

[IpakTnueckoe 3ansatue 2. Ilepoe Haya0 repmonmHaMuku. OnpeneneHue TeNJI0eMKOCTel
IPH Pa3JIHYHBIX IpoLeccax
1. JokazaTb, 4yTO Tema0BOM 3¢ (eKT XUMUUECKOH peakuuu, npoTekaromieid npu V= const, win
IIpU p=const, HE 3aBUCHUT OT ITPOMEKYTOUHBIX PEAKIIUHI, a ONIPEAEIIAETCS TOJIBKO Ha4yaIbHbIM U
KOHEUHBIM COCTOSHUSIMU PEarupyroluX BELIECTB.

2. Haiitu C b C, s uaeanbHOro rasa.

3. Haiitu C, — C, nns rasa Bau-nep-Baansca.

4. Haiitu ynensHyI0 TEIUIOTY M30TEPMUIECKOTO pacIIMpenus raza Ban — nep — Baanbca.

5. Omnpenenurth TeMIOEMKOCTh HEATBHOTO Ta3a B CIEAYIONUX mpoleccax: a) pV’ = const,

6) p’V = const, B) 5 = const.

6. Uspectro, uto C, = a(V)T’. Kakoe KOMMYECTBO TEMIOTH HY)KHO TIEPeNaTh CHCTEME, YTOObI
Harpets e€ nzoxopuuecku ot 7, go 7, ?

7. SBnsgercs mu mponecc peirakCallu KBa3UCTaTUICCKUM U HO‘{CMY?

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

—

Moryt 1 aguabatsl iepeceKarbes U moyemy?
2. Tepmuyeckoe ¥ KaJOpUUECKOE YpPaBHEHHUS COCTOSHHS DJIEKTPOHHOTO Ta3za CBS3aHbBI

2
COOTHOLIEHUEM: pV = EU . Haiitu ypaBHeHue aguabarel B IEpeMEHHbBIX P-V.
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3. B wusobapuueckoM mpolecce TeMmIeparypa HIEeadbHOTO ras3a yBenuumiach BiBoe. Kak
W3MEHWUJIaCh SHTPOMHUS?
Haiitn usmenenue sHTponuu raza Ban—naep-Baansca npu nepexone 7,,V, — 7,.V,.

5. Tepmuyeckuil k03((UIMEHT paclIMpeHust « UL BoAbl B HHTEpBaje temmeparyp ot 0°C 1o
4°C sgBnsercs BEJIMYMHOW oOTpuLareiabHoW. HarpeBaercs wiaM oXxJjakJaeTcsl BOAA IIPH
a711abaTHYeCcKoM C)KaTUX B 3TOM MHTEpBaJie TeMIeparyp?

6. Haiitu paboty uaeanpHoro ra3a B nukiae Kaprno. M3BecTHbI Temmneparypa XOJIOAUIbHUKA U
Harpesaress 1 MHTEpBaJlbl U3MEHEHHS 00beMa.

7. Cocyn ¢ uaeajdbHbIM ra30M pa3/ielieH MEeperopoikoil Ha JBE paBHbIC YACTH, B KaXKIOW U3
KOTOPBIX B 00beMe V HaxoAuTCs 1O vV MoJiel rasza npu temmneparype T. Ilokazars, uTo mocine
yAaJIeHUsl IEPETOPOAKU U3MEHEHHS SHTPOIUU HE MPOU3ONUIET.

8. Ilokazarh, uto eciu TemnoeMKocTb Cv ~ T%, TO SHTPOIUS CUCTEMBI HUMEET TOT XKE XapaKTep
3aBUCUMOCTHU OT TEMIIEPATYPHI.

[IpakTnueckoe 3ansarue 5. MeToabl TEPMOAUHAMUKH

1. Haiitu cBoOOnHYIO 3HEprUIO raza Ban — nep — Baannca.

2. Wssectna suranenus: H=H (S,p). Haiitu g = _Lfor

v\ep )’
3
3. W3BectHa cBOOOHAs SHEPTHUsl HEKOTOPOU CUCTEMBI: F' = _ERT hl[a(V)T ] Haiitu C), .
4. WzecrteH noreHuuan ' ub06ca HEKOTOPON CUCTEMBI:
G=al(l-InT)+RTIn P-TS, +U,. (a.S,,R,U, — const).

HaiiTu TepMudeckoe 1 Kamopudeckoe ypaBHEHUs cocTossHUs. Kakoii cucteme COOTBETCTBYET
naHHbIi noreHnuan? KakoB ¢pu3ndeckuit CMbICI TOCTOSTHHOU a?

9]

[TonyuuTs BelpaskeHHE 11 SHTAIBIMU | MOJIS HICaJIbHOTO Ta3a.

6. 3amucarb cooTHoLIeHHE MakcBesuia Ui TEpMOANHAMHUYECKOrO MOTEHIMAIA, COOCTBEHHBIMU
IIEPEMEHHBIMH KOTOPOTO SABIISIFOTCS 3HTansnus H u naBnenue p.

7. MeTO]lOM IMUKJIOB YCTAHOBUTDH 3aBUCUMOCTD AAaBJICHUA HACBIIICHHOIO Iapa OT TEMIICPATyPhI.

8. Ilonyunts sHepruto ['enbMroabia cMeCH UACAIBHBIX Fa30B, COCTOAIIUX U3 V, MOJEH OAHOTO

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

muddy3uu raza.
9. Ilpu HU3KOW TeMIlepaType SHTPOIHUS 3JIEKTPOHHOTO Ta3a B MeTajulaX IMPOMOPIMOHAIbHA

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

Ykazanue: He 3abvisatime, umo 6ce evipadiceHusi Onsi MePMOOUHAMUYECKUX NOMEHYUALO8
HeobX00UMO 3anuUcbléamy 8 COOCHEEHHbIX NePEMEHHDIX.

[Ipaktruueckoe 3ansatue 6. PaBHoBecre U ycTOHYUBOCTH. Pa30BbIe Mmepexoabl

1. Onpenenutb ycIOBUSL PaBHOBECHs M30JIMPOBAHHON ABYX(a3HOW JBYXKOMIIOHEHTHOM
CHCTEMBI, KOI/1a KX Iblii KOMIIOHEHT BXOJIUT B COCTAB TOJBKO OAHOM (ha3bl.

2. IunvHap, pa3feneHHbId JIETKO CKONB3SINEH IEepPeropojkold Ha [Ba OTCEKa, B KOTOPBIX
HaXOIATCA V, W V, MOJEW HUACAIBHOIO Tra3a, IIOMENIeH B TepMmocrtar. Haitu ycnoBus
paBHOBECHS.

3. Haiitn uncno moneit Homuctoro Bopopoaa HI mpu paBHOBECHMM B XMMHMUECKOM peakLuu
H, +1, =2HI . I3BecTHBI NOCTOSAHHAA peakuuu K, M Ha4aabHOE YMCIIO MOJIEH BOLOpOAA U

Hona.
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4. B xakoil MpOMOPILHUHU CIEAYET CMEMIaTh a30T U BOAOPOA, YTOOBI MOTYYUTH HAWOOJIBIIHUN
PAaBHOBECHBIN BBIXOJl aMMHUaKa?

5. Jns NByXKOMIIOHEHTHOM CHCTEMbI (HalpUMeEp, BOAA U IIOBAPEHHAs COJb) OIPEIEIIUTH,
CKOJIbKO (pa3 MOTYT OJHOBPEMEHHO HAXOAUTHCS B PABHOBECHH M KAKOBO OYJIET IPH ATOM YHCIIO
cTerneHeit cBo0ob1?

6. WseectHnl Teroemkocth mapa C, yienbHas TEIUIOTa MCHIApeHus, Temneparypa. Hairu

TEII0EMKOCTh HACBIILIEHHOTO Iapa.
7. Haiitu 3aBUCUMOCTb OT TeMIIEpPAaTyphl YACIbHOM TEIUIOTHI UCTIAPEHHS HAa KPUBOHM HCIIApEHUS

oA
ar) >

H

(T.e.

Ykazanue: 3aoauu na onpedenenue ycnosuil pasHogecus KOHKPEMHbIX CUCMeEM HeoOX00UMO
peuams, UcXoos U3 0OWUX YCLO8ULL MEPMOOUHAMUYLECKO20 PABHOBECUSL U YCINOUYUBOCHIU.

[TpakTuueckue 3ansaTtus 7,8. TepMoaMHAMHKa Pa3JIMYHBIX CHCTEM

1. Bpmuucmuts Cp, -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 MOJIAPHOro U HCIIOJAPHOIO ANIJICKTPUKOB.

5. Honaraﬂ, 4YTO HaBJICHUC PABHOBCCHOI'O DJJICKTPOMAIHUTHOTO H3JIYUYCHUSA p PABHO TPETU

U
IUIOTHOCTH €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 unBepcuu 3pdexra [xoynst — Tomcona ans raza Ban-nep-Baanbca 6e3
TeX NPUOIIKEHHUH, KOTOpble ObUIM C/IETaHbl Ha JIEKLIUU.
8. HaiifTu u3MeHeHue TeMIepaTypsl pe3UHOBOTO KIyTa TPU €ro aarnadaTHdecKoM PacTsHKEHUH
otT [/, 1o [,. YpaBHeHHE COCTOSHUS KIyTa
1Y (1, Y

f=AT ETERE rae A= const >0, f- cuna, c KOTOpOH pPacTATUBaeTCs XKIYT.
0

Ykazanue: Ilpu pewenuu 3a0ay no 0aHHou meme camoe 21asHoe — ONPeOelumsp, KAKoll
napamemp 05t OGHHOU cucmemvl 6y0em GHEWHUM, d KAKOU - 6HYMPEHHUM. [l 9Moe0 HYICHO
3anucame Gvipaxcerue 07 pabomsi, co8epulaemoli OaHHOU CUCMEMOU U CPABHUMb C OOWUM
svipadicenuem onsa pabomvi OA=Ada. A 3amem 6ce mepmoounamuyecKue ypagHeHUs: MOHNCHO
RUCAND 8 HYIHCHBIX NePEeMEHHDBIX.

© ®I'BOY BO «Henl'V»



MHMNHOBPHAYKHU POCCUN
\)} denepanbHOE rOCYJaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
@ yUpEXKIACHUE BBICIICTO 00pa3oBaHuUsI

«YensOunckuii rocynapctBeHHbid yauBepeute» (GI'BOY BO «Uenl'Vy)

PaGouas mporpamMma aucuuminHbl "TepMoauHamMuKa' 10 HaIIPaBICHUIO MOATOTOBKH (criennanbHocTh) "Pagnodusuka”
HarnpaBJIeHHOCTH (npo¢mtio) TerekoMMyHUKAIMOHHBIE CHCTEMBI B HH(popManuoHHEIe TexHosnornn @T'BOY BO
«Henl'Y»

ctp. 15

PabGouas nporpaMmMa qMCUMILIMHBI (MOYJIs1) 0100pPeHAa U PEKOMEH/I0BAHA:
[IpopekTop no yuebHoi1 paboTe ytBepxkaeHo 24.04.2023 B.E. ®enopos
VYueHbIM cOBETOM (PU3NYECKOro (haKyIbTeTa

[Iporoxkoi 3acemanus Ne 09 ot 20.04.2023

[Ipencenarens YueHOTro coBETA

¢dbuzuyeckoro dakynpTeTa COrJIaCOBaHO M.A. 3arpe6un
3acenanuneM Kadeapsl o0uIeil U TeopeTHYeCKOH GU3NKH

IIporokom 3acemanus Ne 06 ot 13.04.2023

3aBeayromuii kadeapoi COTJIACOBAaHO A.E. Maiiep
ABTOp (COCTaBUTEIIb) O.B. EperHoBa

Crtpykrypa padoueil nporpaMMbl COOTBETCTBYeT NpuKa3y pekropa ®I'bOY BO
«Ueal'¥» ot «13» anpeas 2021 r. Ne 247-1

© ®I'BOY BO «Uenl'V»




