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1. HEJIX OCBOEHUMA TUCHUTIINHBI

HeJ'IL JUCIHUTIIINHBL <<TepM0)1I/IHaMI/IKa>> COCTOUT B U3YUCHUHU Q)yHﬂaMeHTaHLHLIX OCHOB OITMCaHUs PaBHOBECHBIX U HCPABHOBECHBIX
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 33J1a4H JUCITUTLUTHHBI:

1. N3Y4YCHHUEC OCHOBHBIX TTOHSTUH] TEPMOJUHAMUKHU U Ha4YaJI TCPMOJANHAMUKHU,

2. H3Y4YCHHUC OCHOBHBIX METOAOB TCPMOJUHAMUKU;

3. 3HAKOMCTBO C HEKOTOPBIMH IIPUIIOKECHUAMA TEPMOANHAMUKH.

Pe3yHLTaTLI 06y‘{eHI/IH 10 TUCHOUIITMHE HAIIPABJICHBI HA JOCTMKCHUC HHIANKATOPOB:

OIIK-1.1. O6nagaeTr 6a30BbIMU 3HAHUSMH, IIOJIy4EHHBIMU B 001aCTH (PU3UKO-MAaTEMAaTUIECKUX U (UJIM) ECTECTBECHHBIX HayK;

OIIK-1.2. JleMoHCTpHpYET yMEHHUE peliaTh 3a1a4u, GOpMyJIUpyeMble B paMKaxX (GU3UKO-MATEeMaTHUECKUX U (MJITH) €CTECTBEHHBIX
HayK;

OIIK-1.3. IMeeT HaBBIKK MCIIOJIB30BAHUS OCHOBHBIX TIOHATHH, 3aKOHOB (DU3WKO-MAaTEeMAaTHUECKUX U (MIJIH) ECTECTBEHHBIX HAYK JUIS
pelieHus 3a/1a4 NpohecCHOHANBHON NeATeIbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OIIOIT: b1.0.26

2.1 TpeGoBaHus K NpeJBapUTeIbHOI NOAT0OTOBKe 00y4aloLIerocsi:

MexaHuka

QHCKTpI/ILIeCTBO U MarH€Tusm

Onruka

MaremaTnyeckuii aHaiInu3

JuddepeHuunanpHpie ypaBHCHHS

MonekynsipHas Gpusuka

2.2 JIncuMIINHBI U NPAKTHKH, 1JI51 KOTOPBIX 0CBOEHHUE JAHHOW AUCHMIIIMHBI (MOAYJIs1) HeOOX0ANMO KaK NMpeAllecTByIolee:

duzryeckas KHHETHUKA

IlogroroBka K Tpouenype 3aliuThl U 3alIUTa BBITYCKHOH KBATU(QHKAIIMOHHON PabOTHI

IToaroroBka k cavuc v caava rocyaapCTBEHHOI'O 5K3aMEHa

3. KOMIETEHLMY OB YYAOIETOCS, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIMITTAHBI
(MOJYJIS)

OIIK-1: Cnoco0eH npuMeHSITH 0a30Bble 3HAHUA B 00J1acTH PU3NKO-MaTeMAaTHYECKUX U (WJIM) eCTECTBEHHBIX HayK B cdepe
cBoeii mpogeccHOHATBLHOI 1esITeILHOCTH;

3HaTb:

ﬂﬂﬂ JOCTHIKCHUA OIIK-1.1: TEOPETUICCKUEC OCHOBBI, OCHOBHBIC ITOHATHSA, 3dKOHBI © METOAbI TCPMOJUHAMUKHU

YMmernb:

Juis noctmxenus OITK-1.2: noHUMaTk, U3naraTh U KPUTHYECKH aHATU3UPOBATH 0a30BYI0 HH(POPMAITHIO 10 Pa3/ieNy TEOPETHIECKOM
¢us3ukn "TepMonrHaMHKA", TOJIH30BATHCS TEOPETUIECKMMHU OCHOBAMH, OCHOBHBIMH TOHATHSIMH, 3aKOHAMU B METOJJAMH
TCPMOJAUHAMUKH

Baagetn:

Jus noctmxenus OIMK-1.3: pusnueckumMu U MaTeMaTHUYECKUMH METOAaMU 00pabOTKU 1 aHaTu3a HH(GOPMALIUH IO pa3ieiny
Teopernyeckoi ¢pusuku "TepmoanHamuka"

B pe3yjabTaTe 0CBOCHUS TUCHUITIHMHBI OﬁyllalOl[IHﬁCﬂ JOJIZKCH

3.1{3naTn:

3.1.1|TeopeTrueckue OCHOBBI, OCHOBHBIE MTOHSATHS, 3aKOHBI U METOJIbI TEPMOIUHAMHUKHI

3.2|YmeTh:
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3.2.1|moHUMaTh, U3JIaraTh U KPUTUUECKU aHAIM3UPOBATh 0a30BYI0 HH(POPMALIMIO 110 pa3ieiny TeopeTHYecKoi Hpu3nuku
"TepmoamHaMuka', MOTH30BATHCA TEOPETHUECKUMU OCHOBAMH, OCHOBHBIMH MOHSTHSMH, 3aKOHAMH U METOJJaMH
TEPMOJIUHAMUKHU
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 IUIaHy :
B TOM YHCIIC :

ayIUTOPHBIE 3AHSITHS :
caMOCTOsTeNbHas padorTa :
4acoB Ha KOHTPOJIb
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 HaunmenoBaHue pa3/iesioB U TeM /BUJ 3aHATU/ 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 CTATUCTUYECKOH (DU3UKU U 3013233 54 35
UCTIOJIb3YyeMble MeTOAbl. OCHOBHEIE TIOHATHS TepMOIMHAMUKH. HymeBoe
Hayajo TePMOJUHAMUKY U CIEACTBUS U3 HETO.

/JTex/

1.2 Brenenne. HyneBoe Hauano TepMOAMHAMUKHA. 7 1 JIT.1 JI1.2J12.1 JI2.2
IIpeamMer u3ydeHus: TEpPMOJUHAMUKYU U CTATUCTUYECKOH (DU3UKU U 013233 54 55
UCIIOJIb3yeMble MeTOAbl. OCHOBHBIE TIOHATHS TepMOIHMHAMUKH. HymeBoe
HayaJo TePMOJUHAMUKH U CIE€ACTBUS U3 HETO.

/Cp/

1.3 IIepBoe Hauano TEPMOAMHAMUKH. 7 4 JIT.1J11.2J12.1 JI2.2
TemsoTa U paboTa, MepBOe HAYAI0 TEPMOJUHAMUKH. TerI0eMKOCTb. D1320235435
YpaBHEHHS TEPMOJUHAMUYECKHUX IIPOILIECCOB.

/J1ex/

1.4 IlepBoe Hawano TepMOAMHAMUKH. 7 4 JIT.1 JI1.2J12.1 JI12.2
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 Ha4aI0 TEPMOAUHAMUKU. TEIIIOEMKOCTb. 01323335455
VpaBHEHHS TEPMOJMHAMHUYESCKHX MPOLIECCOB.

/Cp/

1.6 Bropoe Hauano tepMoauHaMuKku. DHTponus. CloBecHbIe GOPMYITUPOBKU 7 7 JIT.1 JI1.2J12.1 JI2.2
BTOPOTO Havaja. DMOUpHUecKast U abcoMoTHast SHTpomus. CBsI3b MEXAY 013223334055
IMITUPUYECKOH U a0COMIOTHOM Temmeparypoii. OCHOBHOE ypaBHEHHE
TepMoArHaMUKH. Beruncnenue sutponun. Teopema I'n66ca. Bropoe Hagano
JUTSl HEPAaBHOBECHBIX IIPOLIECCOB, 3aKOH Bo3pacTaHus sHTporH. [{ukn Kapro.

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
SMIHUPHYECKON U a0COMOTHOI Temneparypoil. OCHOBHOE ypaBHEHHE
TepMoArHaMUKH. Beraucnenue sutporun. Teopema ['nb6ca. Bropoe Havwano

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

Teopemsr Kapho. /TIp/

01032335405
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1.8 Bropoe Hauano TepMoauHaMuku. DHTponus. CiaoBecHble HOPMYIUPOBKU 7 1
BTOPOTO Havana. OMOupudeckas ¥ abcomoTHas SHTpomus. CBA3b MEXIY
SMITUPHYECKON 1 aOCOMOTHOH TeMnepaTypoil. OCHOBHOE ypaBHEHUE
TepMouHaMuKu. Beruuciienue sutponun. Teopema ['nd6ca. Bropoe Hauano
UL HEpaBHOBECHBIX IIPOLIECCOB, 3aKOH Bo3pacTaHus sHTponuu. [ukn Kapno.
Teopemsr Kapno. /Cp/

JI1.1J11.2J12.1 J12.2
010233 54 55

1.9 TpeTbe HaUaI0 TEPMOAUHAMUK. 7 1 JIL.1JI1.2J12.1 J12.2
Tperse HaUaTIO TEPMOANHAMUKY U CIEACTBUS 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 TepMoaMHAMUYECKUX MOTEHIUANOB. TepMonnHaMudecKkue 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 ukios. /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

Pa3nen 3. PaBHoBecue M yCTOIYHMBOCTh TEPMOAUHAMHYECKHX CHCTEM.
®da3oBble Mepexoabl

3.1 OO1mue ycnoBus TEPMOJUHAMUYECKOTO PABHOBECUS U YCTOMIUBOCTH. 7 8
PaBnoBecue u ycroitunmBocTs roMmoreHHBIX cucteM. [Ipurammmn Jle-1llarense -
Bpayna. Xumudeckoe paBHOBecHe B TOMOTEHHOI cucteMe. PaBHOBecHe
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 H YCTOWYHBOCTH. 7 2
PaBHOBecue u yctoitunBocTs romoreHHsix cucteM. Ipunnun Jle-Illarense -
Bpayna. Xummndeckoe paBHOBECHE B TOMOTE€HHOM cucteme. PaBHOBecne
rereporeHHbIx cucteM. [pasuio ¢as ['m60Oca.

dazoBble nIepexo/Ibl epBoro pona. YpasHenue Kianeiipona-Knaysuyca.
Mp/

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

33 OO011re yCIoBUS TEPMOJINHAMUYIECKOTO PABHOBECHS M YCTOWYHUBOCTH. 7 1
PaBHOBecue u ycToitunBocTs romoreHHsix cucteM. Ipunnun Jle-Illarense -
Bpayna. Xummndeckoe paBHOBECHE B TOMOTE€HHOM cucteme. PaBHOBecne
rereporeHHbIx cucreM. [pasuiio ¢as ['m6Oca.

da3oBbIe epexo/Ibl IEPBOrO U BTOPOro poja. YpasHenue Kitaneipona-
Knaysuyca u ypaBHenust Opendecra.

/Cp/

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

Pazpnean 4. [Ippmenenne TepMOIHHAMHKHA

4.1 TepmoanHaMHKa INAIEKTPUKOB U MArHETHKOB. TepMoJuHaMuKa 7 6
HOBEPXHOCTHBIX SIBJICHUI. METOBI MTOMyYeHUsI HU3KUX TeMIepaTyp: 3ddexr
Jixoynsa-ToMcoHa, MeTox aanabaTHYecKOTo pa3sMarHHIUBAHHS
napaMarHeTHKoB. /JIex/

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

4.2  |TepmoamHaMuKa AMAIIEKTPUKOB M MarHETUKOB. TepMOANHAMUKA 7 4
MOBEPXHOCTHBIX ABJICHUI. MeTO/IbI MOTYUSHUS HU3KUX TEMITEPaTyp: 3hhexTt
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
Jixoyns-ToMcoHa, MeTo/ aiHabaTHYECKOro pa3MarHHIHBaHNs
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
®DoH/Ie OLIEHOYHBIX CPEJICTB MPOMEKYTOYHOH aTTecTaluy no aucuuiuiiie "Tepmoannamuka'

6.3. TunoBble KOHTPOJIbHbIE BONMPOCHI U 321aHUS IS IPOMEKYTOUHOI aTTecTAlUN

BOHpOCI)I K 3K3aMCHY

PN B LD

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.
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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 IIPOU3BOINTCS Ha MPAKTHYECKUX 3aHITUSAX B BUJIE
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. [IpakTuyeckue 3aaHus

2.1. TocemeHre MPaKTHYSCKUX 3aHATHH. MaKCHUMaNbHbIA peHTHHTOBBIN Oain=3.

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

2.3 Cnaua 3a1a4 o teme «IlepBoe Hauano TepMOAMHAMUKH. TEII0EMKOCThY. MaKkCUMalbHBIN PEHTHHTOBBII Oay=7.

2.4 Cpaua 3aza4 1o TeMe «BTtopoe Hagano TepMoauHaMUKU. BeruncieHue sHTponuny. MakcuMalbHbl peHTHHIOBBIM Oami=7.
2.5 Cnaua 3a1a4 1mo Teme «MeTo/ibl TEePMOTUHAMHUKIY. MaKCUMAaJIbHbIA PEeHTHHIOBBIN 0as=7.

2.6 Cnaua 3a1a4 1o Teme «PaBHOBecHE U YCTOHUMBOCTh TEPMOJAMHAMUYECKUX crcTeM. Pa3oBbie nepexoab». MakcUMasbHbIH
pEHTHHTOBBIH Gayn=7.

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

3. KonrponbHas pabora o tTeme «Havana u MeTo sl TepMOAMHAMHUKI». MaKCUMaJbHBIA pEHTUHTOBBIH Oai=9.

Hroro: 60 6amioB

Ortuer 1o 3a7a4aM [oJpa3yMeBaeT PelleHUe 3a1a4 U3 IPEAJI0KEHHOI0 CIIUCKA 3a/1ad K JUCLUIUINHE U yMEHHEe OOBSICHUTD X0
pemrenus 1-2 3a1aq U3 TEMBI.

CryaeHT noiydaer:

7—6 OaJIOB B TOM Cllydae, ecid pemmeHo >80% 3amad, CTyIeHT OOBSCHSET PEIIeHHe 3a1ad, TeMa C1aHa BOBPEMS;

5-3 GasuioB, eciu pemero >80% 3agay, CTYACHT OOBSACHSET pellieHHe 3a7a4, TeMa C/laHa HE BOBpPEMSI;

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

Ha xoHTposIbHO#M paboTe CTYAEHTY MpeiaraeTcsl peuuTh TpH 3a1aun. KoHTpoabHas paboTa, BBIMOIHEHHAS CTYICHTOM,
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 PeLICHbI TPH 331a49H, HO €CTh OIINOKH;

6 6asuIoB, €CIIM MPABUIILHO U C MOSICHEHUSIMU 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 cTyaeHT 3a BpeMs paboTHI B ceMecTpe Habpan 55—60 6amIoB, OH 0CBOOOXKIACTCS OT PELICHUS 3a1aul HA SK3aMeHe.

Ecnu ctynent 3a Bpems paboThl B ceMecTpe HaOpasl MeHee 25 0aioB, Al HETO 9K3aMeH INPOXOIUT B Ba 3Tana. Ha nepBom stane
CTYJIEHT BhIMONHAET TecT U3 10 BompocoB. Kax b1 IpaBUIBHEIA OTBET OleHHBaeTC B 3 Oama. UToObI TecT OBLI 3a4TeH, CTYACHT
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 10 YK3aMEHALMOHHOMY OMJIETY CTYAEHT MOIy4aer:

40-35 GasuIoB, €CITM OH JICMOHCTPHUPYET OTIMYHOE 3HAHUE MaTepHala, KaK JICKIUOHHBIX 3aHSITHH, TaK U TEM, BHIHOCUMBIX Ha
caMoCTOsATeNbHOE 00ydIeHHe, OTBETHI Ha 00a BOIIpoca OHMIeTa, BOCIIPOM3BEIS COOTBETCTBYIONINE MATEMATHUECKHE BEIKIAAKU U
JIOTUYECKHE PacCyXKICHUs, 33/1aua MOJHOCTBIO PELIeHa, CTYIEHT IPAaBUIbHO 00OOCHOBBIBAET PEIICHHE.

35-25 6amnoB, eciu CTyJCHT TBEPAO 3HAET yIeOHO-IIPOrPaMMHBIH MaTepHal, TPAMOTHO U O CYIECTBY M3JIaraeT ero, Ho IIPH 3TOM
JIOIYCKaIOTCsl HerpyOble OIMOKY IPpH BBIBOJE (OPMYI U PELICHUH 3a1a4d WIN OTCYTCTBYIOT HEKOTOPBIX AJIEMEHTOB BBHIBOAA.
25-10 6amoB, eClii 3HAET «TEOPETUUECKUI MUHUMYM», T.€. OTBE4aeT Ha 0a30BbIi BOIIPOC U 3HAET OCHOBHbIE IIOHSATHS,
cooTHoIeHus (06e3 BBIBOAA), Ha3BaHHUE U CMBICH (PM3UIECKUX BEIMYHH 110 APYTUM BOIIpOcaM OHIeTa.

ABTOMaTHYECKas OLIEHKA "yJIOBJIETBOPUTEIBHO" 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" BhICTaBIsAeTCs 32 5S1-70 Gaiios;
Hrorosas onenka "HeynoBieTBOpUTENHHO" BhIcTaBisieTcs 3a 0-50 Gamos.
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7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUE JUCHUIIIMHBI (MOAYJIS)

7.1. PekoMeHyeMasi JJuTepaTypa

7.1.1. OcHOBHas JUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3znarensctBo, rox| Pecype
JI1.1 |Pymep 1O. B., PeiBkun | TepMoauHamuKa, cTaTHCTHYECKAs 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 CTaTUCTUYECKON (PU3UKHU U TepMOJAUHAMUKK: MOHOrpadust [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 pecypce] : AnekTpoHHO-0uboTeunas cucrema (ObC) / uznarensctio 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 : xypHaisI
American Physical Society : caiir. — URL: http://journals.aps.org/about — 5I3. aHri1. — Pexum gocTyma: TOIBKO H3 CeTH
yHHUBepcuTeTa. — TEeKCT : 2IeKTPOHHBIMH.

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'Y. — TekcT : 3€KTpOHHBIN.
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5. Springer Link : [caiir]. — URL: http://link.springer.com/ — fI3. aursn. — Pexxum poctymna: ass 3apeructpup. nois3opareineit Yenl'V.
— TeKcT : ANMeKTPOHHEIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCHUIIJIMHBI (MOY JIS)

I[J'ISI peamm3alni JUCHUIIINHBI UCIIOJIb3YIOTCA y‘{e6HI>I€ aAyIUTOPpUU JUISI IPOBEACHUA 3aHIATUI JICKOUOHHOTO THIIA, CCMHUHApPCKOI'0
TUIA, TPYNIIOBBIX U UHAUBUAYAJIbHBIX KOHCyJ’ILTaHHﬁ, TCKYIICTO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTCCTAllMH, a TAKXKC ITOMCIICHUA
JJIL CaMOCTOSITSIILHOU paGOTLI.

Y4eOHble ayUTOPUH YKOMILIEKTOBAHBI CHEHAIN3UPOBAHHOM MeOENbI0 U TEXHUIECKUMH CPEeICTBAMU OOyUYEeHUS -
MYJIbTUMEIUHHBIM 000pYyA0BaHUEM (3KpaH, HOYTOYK, IPOEKTOP, KOJOHKH).

Jns mpoBeaeHNs 3aHATHH JISKIIMOHHOTO THUIIA NIPEJIaraoTcst Habopbl JEMOHCTPAIIOHHOTO 000PYA0BaHHS M y4eOHO- HATTISIHBIX
nocoOuii (MyIbTUMEIUIHBIEC IPE3EHTALIUH).

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

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUIIJIMHBI (MOZAY JIST)

OcBoeHue cosiepKaHus yIeOHOW TUCIUILIHHEL « TepMoIMHaMUKay OCYIIECTBISIETCS Ha JIEKINAX, MPAaKTHYECKUX 3aHATHAX U B
IpoLecce CaMOCTOATENbHON YUeOHO! eITeIbHOCTH CTYAEHTOB.

JlekIMoOHHBIE 3aHATHS 00ECTIEUNBAIOT TEOPETHUECKOE U3YUeHNEe TUCIUIUTUHEL. OCHOBHBIMH METOJaMH 00y4eHHs SBIISIOTCS
UH()OPMAIIIOHHO-00BSICHUTENbHBIH U ITpoOneMubli. Ha neKnusIx u3inaraeTcs OCHOBHOE COZlepKaHUe TeM IPOrpaMMBl, IPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTpPUBAIOTCS IIPUMEPHI.

JIeKIIMOHHBIN MaTepHal SIBJISIETCS BXKHBIM, HO HE €IMHCTBEHHBIM UL YCBOCHUS ydeOHOM aucuuiuiHel. Ero o06s3aresnsHo
HEOOXOIMMO IOTIOHUTH MaTeprUaloM OCHOBHOMU H JIOTIOMHUATEIBHON JIUTEPATYPHI 110 TEME.

IIpakTuyeckue 3aHATHUS CIIyXKaT JUIS 3aKPEIUIEHHs TEOPETUUECKUX OCHOB, U3JIaraeMbIX B JICKIMAX. Ha nmpakTHyecKkux 3aHATHAX
oOy4yaeMble OBJIa/IeBalOT OCHOBHBIMHM METO/IaMH U IIpHeMaMH peleHns 3aaad. s mpoBeaeHus TeKYILEeTro U IPOMEKYTOYHOTO
KOHTPOJISI IPOBOJUTHLCSI KOHTPOJIbHAS pab0Ta U 3aIlIUThI 33/1a4 110 KO TeMe NMPaKTHYECKUX 3aHATHH. 3aluTa 3a/1ad TO TeMe
MOApa3yMeBaeT pelleHne 33/1a4 U3 MIPEATI0KEHHOTO CITMCKa 3a/1ad 1 YMEHUE OOBSCHUTD X0 pemenust 1-2 3amad u3 tembl. Cucrema
KOHTPOJIbHBIX MEPOIPUATHI T0/DKHA 00eceynBaTh OObEKTUBHYIO OLICHKY 3HAHUH U HaBBIKOB CTYJEHTOB, CIIOCOOCTBOBATH
TOBBIIEHHIO 3()(DEKTUBHOCTH BCEX BHIOB YUeOHBIX 3aHSATHI, BKIFOYAst U CAMOCTOSATENBHYIO padoTy.

BaXHBIM MOMEHTOM NIPU U3Y4EHUU JTI000H TUCHUIIINHBI ABISIETCS OPraHU3alusl CaMOCTOATEeNbHOI paboThl. IIpu ocBoeHUN
Marepuaia He CleyeT CTPEMHUTHCS K MEXaHHUECKOMY 3allOMHHAHUIO TPUBEICHHBIX OIIpeAeNeHuH, HOPMYIHUPOBOK M MOJIOKEHUH,
eciu TpeboBaHus kK Bam IpssMo He yka3bIBaloT Ha 3T0. BrionHe 3¢ (heKTuBHOI MOXKET OKa3aThCs MOMbITKA IOHATH CYTh SIBJICHUS,
BBIPa0OTATh CBOE OTHOLICHHE K HEMY, OITHPAsiCh HAa MaTepHal, COJEPKAIUICS B pEeKOMEHAOBaHHOH JuTeparype. Taroke
PEKOMEHIyeTCs PaBHOMEPHO PACIPENENiTh Harpy3Ky CaMOCTOSITENIbHOTO 00YUEHHUS B TEUEHUE CEMECTPA.

B ciiydae npuMeHeHHs TPy 00YYSHUH IUCIUIUTHHBL DICKTPOHHOTO O0YUCHUS, TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOTHIA
obmieHre 00yYarOIINXCS M TIPEMOIABATENS OCYLIECTBISICTCS B PEXKUME PCAIBbHOTO BpeMeHH! (OHIIAlH-JIeKIHH (BeOUHAPHI), YaThl,
BU/IC0-KOH(EPEHIINH U JIp.) WU OTJIOKSHHOTO BpeMeHH (CHCTeMa AUCTaHIMOHHOTO 00y4eHust Moodle, MS Office365, ¢popymsl,
SIIEKTPOHHAS [10YTa H JIp.).

HpI/I 06y‘ICHI/II/I JiM € OTpaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBbBA JICKTPOHHOC O6y‘ICHI/Ie, JAUCTAaHIIUOHHBIC 06paSOBaTeJ'ILHLIe
TCXHOJIOTHUH MPEAYCMAaTPUBAOT BO3MOKHOCTh ITpUEMa-repeaaan nH(fpopmaunn B JOCTYIIHBIX IJI HUX Q)opMax.

Peanm3anust AUCIUILTIHEI ¢ TIPEMEHEHHEM 3JIeKTPOHHOTO OOYUYEHHS, IUCTaHI[HOHHBIX 00pa30BaTeNbHEIX TeXHONOTHIT (nanee — D0,
JOT) ocymectBnsercss Ha OCHOBaHUHU «I10JIOKEHUS 0 peaTn3alii OCHOBHBIX U JIOTIOJHUTENBHBIX 00pa30BaTeNbHBIX IPOIPaMM C
HIPUMEHEHUEM 3JIEKTPOHHOT0 00YUeHHUS ¥ TUCTaHIIMOHHBIX 00pa30BaTENbHEIX TEXHOJIOTHIT B (heiepaTIbHOM TOCyIapCTBEHHOM
O10PKETHOM 00pa30BaTEIHLHOM YUPEXKICHUH BRICIIETO 00pa3oBaHus «HeassOMHCKHI TOCyJapCTBCHHBIN YHUBEPCUTET,
«[TonoxeHns o MOpsIKe 3a4eTa 00YUAOIMMIICS [0 OCHOBHEIM ITPO(ecCHOHATBHBIM 00pa30BaTEIbHBIM IIPOrPaMMaM BEICIIIETO
obpazoBanus B PTBOY BO «Uenl 'Y» pe3yabTaToB OCBOSHUS B OPTraHU3aLUAX, OCYIIECTBISIONINX 00pa30BaTENbHYIO
JEATEeIIbHOCTD, y4eOHBIX IPEAMETOB, KypCOB, JUCUUIUIAH (MOLYyIeH), IPAKTUK, JOIOJIHUTEIBHBIX 00Pa30BaTE/IbHBIX IPOrPAMM»
MOCPEICTBOM AJIEKTPOHHOH HHpOpMaIMOHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIydasx
(popc-Maxkop H T.I1.) IPU pealiu3aliuy 00pa3oBaTeNbHON AeaTenbHOCTH ¢ npuMeHeHneM D0, JIOT MOryT npuMeHsTh KOMIIOHEHTHI,
HE BXOJAIINE B IEPEUCHB ICKTPOHHOH HH(POPMAIIMOHHO- 00pa30BaTEIBHOMN CPeIIBL.
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10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHMS JTUCITUIIJIMHBI OB YYAIOIIUMMUCSH C HHBAJIMTHOCTBIO U
OI'PAHUYEHHBIMUW BO3MOXHOCTSIMHU 3J0OPOBbS

OcBoeHNe JUCIMIUIMHBI HHBATHIAMHU U JIULAMU C OTPaHMYESHHBIMH BO3MOYKHOCTSIMU 37I0POBbSI OCYIIECTBISIETCS C HCIOIB30BaHIEM
CIEeIMAIBHBIX TEXHUUECKUX CPENICTB U T0JI0 MHPOPMAIIMOHHBIX TEXHOJIOTHH, peaocTaBiIseMbIX PecypcHbIM ydeOHO-METOAMYECKUM
LEHTPOM 110 00YUEHHIO HHBAIUIOB ¥ JIUI] C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 310poBbs Yenl'Y mo 3anpocy oOydaronierocs.

1. MoOuibHbIE crienualbHbIE TEXHUYECKHUE CPEICTBA IS JIUL C HAPYHISHUSIMH 3pEHHS: IIOPTAaTUBHBINA KOMITBIOTED C BBOJIOM/BBIBOJIOM
mpudrom bpaiisist ¢ cunrezatopom peun «ElBraile-W14J G2»; HoyTOyku ¢ porpaMMHOit skpanHoro goctyna NVDA; a5iekTpoHHbIe
YBEJIUYUTEIH VIS YJAJIEHHOTO IPOCMOTPA; BUACOYBEIMYHUTENN OPTATUBHEIE; TH(IIOIUIEeED; HU(PPOBbIE AUKTOPOHBI.

2. MoOwibHbIe crenuaabHble TEXHUUECKHE CPEeICTBA AJIS JIMIl ¢ HApYIICHHSMH CIIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO IIOJISI CO
BCTPOCHHOU coBMecTUMOCThI0 ¢ FM-ycrpoiictBamu; paguokiaccel «Coner-PCM» ¢ mepenaTyukoM, 3aylIHBIM HHAYKTOPOM U
WHIYKIIMOHHOW TeTiel; cucteMa WHPOpMAIOHHAs JUIs cladochblmamux nepeHocHas «Mcrok» A2 co BCTPOCHHBIM IIICEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKyMEHT-KaMepa; IporpaMMHpyeMbIe CIIyXOBBIE alapaThl HHIUBUYaIbHOTO [T0JI30BaHUSL.

3. AccucCTHBHBIC WH()OPMAIHOHHBIC TEXHOJOTHU: MPOTpaMMHOE OOecIieueHHe IKPaHHOTO JOCTyma ¢ cuHTe30M peun NVDA;
MPOTPaMMBI SKPAaHHOTO YBEJIHYEHHUS; IIPOIPAMMBI PEUEBOI0 CUHTE3a AJIsl KOMIIBIOTEPOB U HOYTOYKOB; POTPaMMBbl PEYEBOTO CHHTE3a
JUISL MOOHMJIBHBIX YCTPONCTB; SKpaHHAs KJIABHATYpa; SKpaHHAs JIyma.

IIpu HeoOXxomumocTH il OOYYArOLIMXCS C HapyIICHHSAMHU 3pEHUS Ha paboyMx Mecrax Uil NPOBENCHHS NPAKTHUYECKUX WU
mabopaTOPHBIX 3aHSATHH YCTaHABIMBAETCS CIIEIMANBHOE IPOrpaMMHOe obecrieueHne (mporpamma pedeBoil HaBurammu NVDA,
pedeBble CHHTE3aTOPHI, SKPAHHBIE JIYIIHI).

B yueOHble ayauTopum oOecrieunBaeTcs OECHPENSATCTBEHHBIH AOCTYN Uil OOYYalOUIMXCsl WHBAJTUIOB W OOYyYalOUIMXCS C
OTPaHWYEHHBIMH BO3MOXXHOCTSIMH 3IO0POBbS. B Kamoll ayauropuu, rae oOydaroTCsi MHBAIUABI M JIMIA C OTPaHMYCHHBIMH
BO3MOXHOCTSIMH 3[I0POBBS, IIPEAYCMaTPUBACTCS COOTBETCTBYIOIIEE KOJIMYECTBO MECT ISl OOYHYAIOMIMUXCS C YU€TOM HapyIICHUN UX
37I0POBBSI.

Jis OCBOGHHUS NUCHUMIUIMHBI WHBAJIMJAM W JIMIAM C OTPAaHMYCHHBIMH BO3MOJKHOCTSIMHM 3[I0POBbSl TPEAOCTABIACTCS JOCTYI K
MeYaTHBIM MCTOYHHKAM, UMEIOIIMMCS B Hay4HOH 6ubnuorexe Yenl'V, ¢ MOMOIIBIO clienHaNbHBIX TEXHHUECKHX CPECTB; OCTYI K
AJIEKTPOHHBIM HCTOYHUKAM, INPEJICTABICHHBIM B (DOpME 3JIEKTPOHHOIO JOKyMEHTa B (oHAe HayuyHoi Oubnmoreku YenlV wum
JNEKTPOHHO-OMOIMOTEYHBIX CHCTEMAaX, ¢ TOMOIIBIO CIIENUAbHBIX TEXHHYECKHX M MPOTPaMMHBIX CpeAcTB (pabouee MeCTO s
HE3PAYEro IOJIb30BATENsI C IPOTPaMMHBIM OOECleueHHeM SKPaHHOTO JocTyna ¢ cuHTe3oM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM poiuiepoM U kKinaBuarypoit Clevy ¢ 60ibIIMI KHOITKAMHU U C Pa3[elisTIoNel KITaBHUITN HAKIA KO ).
Y4eOHO-MeTOJMUEeCKIEe MaTepHaibl Uil 00yYaromMXCsl U3 YUCIa UHBAJIMIOB U JIUI[ C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBBS
MPEIOCTABIAIOTCS B popMax, alaliTHPOBAHHBIX K OTPAaHHYESHHUSIM UX 3I0POBBSI U BOCIIPUATHS HHPOPMALIUHL:

Jst mun ¢ HapyIIeHUsIMU 3pEeHUS:

- B TIEYaTHOH (hOopMe yBETHICHHBIM IIPUPTOM,

- B (hOopMe IEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B eyaTHo# ¢opme mpudrom Bpaiins.

Jnst MI ¢ HapyIIeHUsIMA CITyXa:

- B eyaTHoi hopme,

- B ()OpMe AIIEKTPOHHOTO JTOKYMEHTA.

Jlist jnn ¢ HapyIeHUSIMU ONIOPHO-ABUraTeIbHOIO amnapara:

- B eyaTHo#t hopme,

- B )OopMe IEKTPOHHOTO JOKYMEHTA,

- B hopme aynuodaiina.

JlanHbIii epedeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTU OT KOHTHHI€HTA 00yJaromuXCsl.

J1n1st M”HBAIUJIOB ¥ JIUII C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMHU 3JJ0POBbSI OCBOSHUE TUCIUILTHHBI MOXKET OBITh YACTUYHO HIIN ITOJTHOCTHIO
OCYILECTBIICHO C UCIIOJIb30BAHUEM JIMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect Pro u mp.).

B ocBoeHNM AMCUMIUTMHBI MHBAJIHAAMH U JIMIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3[JOPOBbS UCIIONB3YETCSl HHAWBHIYATbHAS
pabora. [lon mHaMBUAYyalbHON paboToil moapa3ymeBaercsi JBe (HOpMBI B3aMMOJICHCTBUS C IIperojaBaTeleM: HHIUBHyajbHas
yueOHas paboTa (KOHCYJIbTALUH), T.€. IOTOJHUTEIBHOE pa3bsiCHEHHE YYeOHOTO MaTepraita U yriyOoJieHHOe U3ydeHHe MaTepHaia ¢
TeMH OOYYAIOIIMMUCS, KOTOpPbIE B OTOM 3aMHTEPECOBAHBl, M WHIMBHAyalbHAs BOCIUTATeNbHAs pabora. MHAMBHIyaIbHEIC
KOHCYJIbTAallUU HAIIPpABJICHbI HA MHAWNBUAYAJIU3aIIUIO O6yLICHI/IH 1 YCTAaHOBJICHHUIO BOCIIUTATECJIBHOI'O KOHTAKTa MEX Y MPEIogaBaTeIEM
1 00yJaI0MUMCs HHBAITUIOM HJIH O0YYAIOLIHMCSI ¢ OTPaHMYCHHBIMHA BO3MOXKHOCTSIMH 3I0POBBSL.
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ITpu npoBeCHUH MPOLIEAYPHI OLICHUBAHUS PE3YIIbTATOB 00YUCHHSI MHBAIUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3I0POBBS
[0 TUCHHUIUIMHE 00eCHeYrBaeTCsl BHIIIOIHEHHE CIECAYIONINX IOTOJHHUTENBHBIX TPeOOBaHUH B 3aBHCUMOCTH OT MHAWBHIYAIBHBIX
ocoOeHHOCTel, 00yJaromuxcs:

a) MHCTPYKUUS 10 TOPSAKY NMPOBEISHUS MPOLEIYPhl OLIEHHBAHMS MPEIOCTaBIsIeTCS B JOCTYMHON (opMe (YCTHO, B MMCHMEHHON
(dopme, B mucbMeHHOU popme tiprdToM Bpaiiis, yCTHO ¢ HCHONB30BaHUEM YCIYT CYpAOIEPEBOIUNKA);

6) noctymHas (opMma MPEeNOCTaBICHHS 3aJaHUil OIICHOYHBIX CPEACTB (B Me4yaTHON (GopMme, B MEYaTHOH (GopMme YBEIUYCHHBIM
mpudTOoM, B ieyaTHOM Gopme mpudtom bpaiins, B popme 3JIeKTpOHHOTO TOKYMEHTA, 331aHHUS 3a4UTHIBAIOTCS ACCHCTEHTOM, 3aJIaHUS
MPETOCTABIISIOTCS C UCTIONH30BAaHUEM CYPIONIEPEBO/IA);

B) moctynHas (popMa MpefoCTaBICHUs OTBETOB Ha 3a/aHus (MUCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpPE, MUCHMEHHO
pudToM Bpaiiiis, ¢ HCIOIB30BaHUEM YCIYT ACCHCTEHTA, YCTHO).

ITpu npoBeneHNH TPOLEAYPH! OLEHUBAHUS PE3YNbTaTOB 00YUEHHSI MHBAIHUAOB M JII] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 30POBBS
MpeyCMaTPUBACTCS HCIIOJIb30BaHUE TEXHUIECKHUX CPEJICTB, HEOOXOJUMBIX UM B CBSI3H C UX HHIUBHUAYAJIbHBIMU OCOOCHHOCTSIMH. DTH
cpenctBa MOTyT ObITh mpemoctaBieHbl Yenl'Y WM MOTYT HCIIONB30BAaThCS COOCTBEHHBIC TEXHUUYECKHE cpexacTBa. [lpu
HEOOXOTUMOCTH MHBAIMIAM U JIUIAM C OTPAHHYCHHBIMH BO3MOXKHOCTSMHE 3I0POBbsSI MPEAOCTABISICTCSI TOTIOJIHUTENBEHOE BpeMsT ISt
MOATOTOBKH OTBETA Ha 3aJaHs, IPOLeIypa OLCHUBAHUS PE3YIbTaTOB OOYUSHHUS MO AUCUUILIMHE MOXKET MPOBOIUTHCS B HECKOJIBKO
ITAIoB.

IIpoBenenre npouenypbl OLEHUBAHHS PE3yIbTaTOB OOyYEHHs WHBAIWAOB W JIMI C OrPAaHHYCHHBIMH BO3MOXKHOCTSIMH 3IOPOBBS
JIOITYCKAeTCsl C MCIOJIb30BaHUEM TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.
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IIpunoxenue 1

33)13'1]/] K NPAKTUIE€CKUM 3aHATUAM

[IpakTuueckoe 3anarue 1. PaGora u Tensiora. YpaBHeHHsI COCTOSTHUIA

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

Haiitu pa®oTy ueanbHOTO Ta3a npu aauadarnyeckoM pacperun oT Vi 10 V. Jlanbl Takke
HavyaspHas Temneparypa T u mokasarenb aguadarsl.

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

[Tokazare, 4to quddepeHraIb-HOe BRIpaXKEHUE I JIeMEeHTapHOH paboTel OW = ZAl.da,.

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:

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

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

ITomyuuTs NIpUBENEHHOE ypaBHEHUE COCTOSIHUS ra3a Ban-nep—Baanbca u rasa beprio.

[Ipaktueckoe 3austue 2. [lepoe Hauao TepmonnHamuku. OnpeaeneHue TenjJaoeMKoCTel

1.

—

IPH Pa3JIHYHBIX IpoLeccax
JlokazaTb, 4TO TEma0BOM 3 (PeKT XUMUUECKONH peakluy, MpoTekaromeid npu V= const, win
IIpU p=const, HE 3aBUCHUT OT ITPOMEKYTOUHBIX PEAKIIUNI, a ONPEAEIIAETCS TOJIBKO Ha4aIbHbIM U
KOHEUHBIM COCTOSHUSIMHU PEarupyrolIuX BELIECTB.

Haiitu C b C, s uaeanbHOro rasa.
Haiitu C, — C, s rasa Ban-nep-Baanbca.

Haiitn ynenbHyr0 TEIUIOTY H30TEPMUYECKOTO paclIMpeHus ra3a Ban — nep — Baansca.
OnpeseuTh TEMIOEMKOCTh HMIEalbHOrO 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 TIepeqaTh CUCTEME, YTOObI

Harpets e€ nzoxopuuecku ot 1, 1o 7, ?

SBnsgercs mu mponecc peiiakCallui KBa3UCTaTUICCKUM U HO‘{CMY?

[IpakTueckue 3ansaTus 3, 4. Bropoe Haua10 TepMoAMHAMUKHU. BhlunciieHue 3JHTponum\

Moryt 1 aguabatsl iepeceKarbes U moyemy?
TepmMuyeckoe W KaJOpUUECKOE YpPaBHEHHUS COCTOSHHS DJIEKTPOHHOTO Tasza CBSI3aHbBI

2
COOTHOLIEHHEM: pV = EU . Haiitu ypaBHeHue aguabarel B IEpeMEHHbBIX pP-V.



9]

B wu3obapuueckoM mporecce TeMmIeparypa HJI€allbHOTO rasa yBeluumiach BiBoe. Kakx
W3MEHWUJIaCh SHTPOMHUS?
Haiitn usmenenue saTponuu raza Ban—zaep-Baansca npu nepexone 7.V, — 7,.V,.

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

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

Cocyn ¢ naeanbHbIM Ta30M pa3/ieleH IEeperopoiKoil Ha JABE PaBHbIE YAacTH, B KaXKAOH W3
KOTOPBIX B 00beMe V HaxoAuTCs 1O vV MoJiel rasza npu temneparype T. Ilokasars, uyTo mocine
yAaJeHUs NePEeropoJKy U3MEHEHUS SHTPOIIMH HE POU30HIeT.

IToxa3zarb, uto eciu TemnoeMkocTs Cy ~ T% TO SHTpOIUS CUCTEMBbI UMEET TOT KE XapaKTep
3aBUCUMOCTHU OT TEMIIEPATYPHI.

[IpakTnueckoe 3ansatue 5. MeToabl TEPMOAUHAMUKH

Haiitu cBoGoanyto sHepruto raza Ban — nep — Baaunbca.

Wssecrna 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 cooTHoUIeHne MakcBeiuia sl TEpPMOAMHAMUYECKOrO NIOTEHIMaNa, COOCTBEHHBIMU
IIEPEMEHHBIMH KOTOPOTO SABJISIFOTCS 3HTansnus H u naBnenue p.

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

U v, Jpyroro komnoHeHra. Haiitu usmeHnenne sHepruu [enpmronbna 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] HW30JMPOBAHHOW JByX(pa3HOH JIBYXKOMIIOHEHTHOM
CHCTEMBI, KOT/Ia KaXIblii KOMITOHEHT BXOJIUT B COCTAB TOJIBKO OJTHOM (ha3bl.

Hunmueap, pas3mesieHHBIM JIETKO CKOJB3SIIEH IEpEropoAKO Ha JBa OTCEKa, B KOTOPBIX
HaxomdATCs Vv, U V, MOJEH HACAIBHOIO ras3a, IOMEIIEH B TepMocrar. Haltu ycnoBus
paBHOBECHS.

Haittu umucno monein nomucroro Bomopoxa HI mpu paBHOBECMM B XMMHUYECKOW pEAKLIHHU
H, +1, =2HI . I3BecTHBI IOCTOSAHHAA peakuuu K, M Ha4aabHOE YUCIIO MOJIEH BOLOpOAA U

Hona.



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

5. Jns JByXKOMIIOHEHTHOM CHCTEMbI (HalmpHMeEp, 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, ynenpHas TEIUIOTa MCHIApeHwus, Temneparypa. Hairu

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

oA
ar) >

H

(T.e.

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 MOJIsl, P-nonsapu3anus 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'O ITOJIA AJIA MOJIAPHOro U HCIIOJAPHOIO ANSJICKTPUKOB.

5. Honaraﬂ, 4TO HaBJICHUC PABHOBCCHOI'O DJJICKTPOMArHUTHOTO H3JIYUYCHUSA 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 ny1g maeanbHOro napaMarseTHka.
7. Haiitu Temneparypy unsepcuu 3pdexra [>xoynst — Tomcona ans raza Ban-nep-Baansca 6e3
TeX NPUOIIKEHHUH, KOTOpbIe ObUIM C/IETaHbl Ha JIEKLIUU.
8. HaifTu m3MeHeHue TeMIepaTypsl pE3UHOBOTO KIyTa TPH €ro aagrnadaTHYecKoM 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 — ONPeOelumsy, KaAKoll
napamemp 05t OGHHOU cucmemvl 6y0em GHEWHUM, d KAKOU - 6HYMPEHHUM. [ 9Moe0 HYICHO
3anucame Gvipaxcenue 0 pabomsi, co8epulaemMoli OaHHOU CUCMEMOU U CPABHUMb C OOWUM
svipadicenuem onsa pabomvi OA=Ada. A 3amem 6ce mepmoouHamuyecKue ypagHeHuUsi MONCHO
RUCAND 8 HYIHCHBIX NePEeMEHHDBIX.



03.03.02 Pusuka, HapaBJeHHOCTh (Mpopuiap) «DyHIaMeHTAIbHAA (uU3NKa»,
PIIJI mo nmucuumiude «Tepmoamnammuka», 2023 rox HaGopa, ouHass ¢opma
o0y4eHus

[IpopexTop no yueOHoit pabote yrBepxkaeHo 24.04.2023  B.E. ®enopos

VYueHbIM coBEeTOM (pu3ndeckoro axyapbTeTa

IIporokon 3acenanus Ne 09 ot 20.04.2023

[Ipencenarens YueHnoro cosera

¢busnueckoro akynbprera COIJJaCOBaHO M.A. 3arpebun

3acenanueM kadeapsbl o0uIell U TeopeTnYecKol PU3NKHN

[Iporokoin 3acenanus Ne 06 ot 13.04.2023

3aBenyronuii kadenpoit COrJIaCOBaHO A.E. Maiiep

ABTOD (COCTaBUTEIb) O.B. EperHoBa

Crpykrypa padodeil mporpamMmbl COOTBETCTBYeT mpukKa3y pekropa ®I'bOY BO
«Yeal'¥» ot «13» anpeas 2021 r. Ne 247-1



