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MHMNHOBPHAYKU POCCUN
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Pabouas nporpamma nmucuumuingsl "TepMonuHaMuKa" o HalpaBJIeHUIO TOATOTOBKH (crieruansHoctH) 03.03.02

"®u3uka" HanpasieHHOCTH (poduiro) Puzuka PI'BOY BO «Henl'Y» ctp. 3

1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'IL JUCIHUILINHBL «TepMOZ[I/IHaMI/IKa» COCTOUT B U3YUCHUU Q)yHHaMeHTaHLHLIX OCHOB OITMCaHUs PaBHOBECHBIX U HCPABHOBECHBIX
TEPMOJIUHAMUYCCKNX CUCTEM Ha OCHOBE 06H.[I/IX METO0B TCPMOAUHAMUKH, npno6peTeHI/Ie HaBBIKOB PCHICHUA U UCCICOAOBAHUA
KOHKPETHBIX (1)I/I3I/I'-ICCKI/IX 3aaa4.

OCHOBHBIE 33J1a4l TUCITUTUIHHBI:

1. HU3Yy4YCHUE OCHOBHBIX TTOHSTUI TCPMOJUHAMUKHU U Ha4YaJl TCPMOANHAMUKHU,

2. N3Yy4YCHHUEC OCHOBHBIX METOAOB TCPMOJUHAMUKH

3. 3HAKOMCTBO C HCKOTOPBIMH IPUIIOKECHUAMHN TEPMOIUHAMUKH.

Pe3yHI>TaTBI 06y11eH14;1 110 JUCOUILIMHE HAITPAaBJICHBI HA JOCTHXXCHUEC NHIUKATOPOB!

OIIK-1.1. O6nagaer 6a30BbIMH 3HAHUSMU, IOIYYEHHBIMU B 001aCTH (PU3UKO-MATEMAaTHYECKUX U (UJIM) €CTECTBEHHBIX HAYK;

OIIK-1.2. JIleMOHCTpHpYET YMEHHUE pelarhb 3a1a4u, GopMyJIupyeMble B paMKax (PU3NKO-MaTEeMaTHUECKUX U (HJTH) €CTECTBEHHBIX
HayK;

OITK-1.3. ViMeeT HaBBIKU MCIIOJIB30BAHUS OCHOBHBIX MIOHSATHIH, 3aKOHOB (PU3HKO-MAaTEMAaTHUYECKUX U (WJIM) ECTECTBEHHBIX HAYK JUIS
pelenus 3a1a4 NpohecCUOHANbHON NeITeIbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huxi (pazper) OITOIT: b1.0.26

2.1 TpeGoBaHusl K NPeBAPUTEIbHOM HOAT0TOBKE 00y4aloLIerocs:

MexaHuka

BHCKTpI/I'{CCTBO U Mari€Tusm

OnTHka

MareMaTu4ecKuii aHajau3

JuddepenimanbHpie ypaBHCHUS

MorekynspHas Gpusuka

2.2 JIncuMnIuHbI M MPAKTUKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOH TUCIMINIMHBI (MOAYJIs1) HE0OXOAUMO KaK NpeliecTByIoiee:

®duznyeckas KHHETHKa

IoaroroBka K TpolUeqype 3alluThl U 3alIMTa BBITYCKHOH KBATU(QHUKAIIMOHHON PabOTHI

HO,I[FOTOBKa K cJa4de u cavya rocyJapCTBEHHOI'0 3K3aMCHa

3. KOMIETEHLAY OB YYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIMITTAHBI
(MOJYJIS)

OIIK-1: CnocobeH npuMeHSITH 0a30BbIe 3HAHUA B 00.,1acTH (PU3UKO-MAaTEMAaTHYECKUX U (WJIM) eCTECTBEHHBIX HayK B cdepe
cBoeil mpogeccHOHATBLHOI 1esITeILHOCTH;

3HaTh:

ZlJ'I}I JAOCTHKCHUA OIIK-1.1: TCOPETUUCCKHUE OCHOBBI, OCHOBHBIC IOHATUSA, 3aKOHBI U METOABI TCPMOJANHAMHUKNA

YMeTh:

Jns noctmkenust OITK-1.2: noHUMaTh, U3jarath U KPUTHYECKH aHAITU3UPOBATH 0a30BYI0 HHPOPMAITHIO IO Pa3/iesly TEOPETHIECKOM
¢mukn "TepmoarHaMuKa', MOJIB30BATECS TEOPETUIECKIMH OCHOBAMHU, OCHOBHBIMH TIOHATHSIMH, 3aKOHAMH M METOIAMH
TEPMOIUHAMUKU

Baagern:

Hns nocrmxenust OITK-1.3: pusnueckuMu 1 MaTeMaTHYECKUMH METOAaMHU 00pabOTKU M aHalTM3a MH(OPMALINH 10 pa3/ieiny
Teoperndeckoi Gpuzuku "TepmoarnHaMuka"

B pe3yabTaTe 0OCBOCHUA AU CHHUIIIMHBI oﬁyqamumﬁcsl JOJIZKEH

3.1{3naTn:

3.1.1|TeopeTuueckre OCHOBBI, OCHOBHBIE MOHSTHS, 3aKOHBI ¥ METOJIbI TEPMOJUHAMUKH

3.2(Ymerh:
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3.2.1|moHUMaTh, U3JIaraTh U KPUTUUECKU aHAIM3UPOBATh 0a30BYI0 HH(POPMALIMIO 110 pa3ieny TeopeTHYecKoi pu3nku
"TepmoamHaMuKka', MOTB30BATHCA TEOPETHUECKUMU OCHOBAMH, OCHOBHBIMH MOHSITHSIMH, 3aKOHAMHU M METOJIaMHU
TEPMOJIUHAMUKHI
3.3|Baagers:

331

¢usuxu "TepmoauHamuka'

(hU3NYECKUME U MaTEMAaTHIECKUMH METOaMHU 00pabOTKK M aHaIu3a HH(GOPMALIUH 110 pa3fielly TEeOPETHYCCKO

4. OFBEM JUCLUIIMHBI (MOY.JIST)

O6Lwasn TpyooemMKocTb

33ET

Yacos 1o yueOHOMY IUIaHY :
B TOM 4HCIIE

ayIUTOpHBIC 3aHATUS : 52
CaMOCTOsATeIbHAas paboTa :
4acoB Ha KOHTPOIb : 36
KOHTaKTHas pabota: 61,4

108

10,6

9K3aMEHBI 7

Bunp! kKOHTpoONIs B cemecTpax:

UKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOAYJIST)
Kon HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3AHATHS /[ Kvpe
Pa3nen 1. BBenenne, Hauajia TepMOIMHAMUKHI

1.1 Brepenne. HyneBoe Hadano TepMOAMHAMUKH. 7 2 JIT.1 JI1.2J12.1 JI2.2
IIpeamMer u3ydeHus TepMOJUHAMUKY U CTATUCTUUECKOM QU3UKU U 3013233 54 55
UCTIOJIb3yeMble MeTOAbl. OCHOBHBIE TIOHATHS TepMOIUHAMHKU. HymeBoe
Hayajo TepMOJMHAMUKY U CIEACTBUS U3 HETO.

/JTex/

1.2 Brepnenne. HyneBoe Hadano TepMOAMHAMUKHA. 7 1 JIT.1 JI1.2J12.1 JI2.2
IIpeamMer u3ydeHus TepMOJUHAMUKY U CTATUCTUUECKOM QU3UKU U 013233 54 55
UCIIOJIb3yeMble MeTOAbl. OCHOBHBIE TIOHATHS TepMOIUHAMHKU. HymeBoe
Hayajo TePMOJUHAMUKY U CIE€ACTBHS U3 HETO.

/Cp/

1.3 IIepBoe Hauano TEPMOAMHAMUKH. 7 4 JIT.1J11.2J12.1 J12.2
TemsoTa u paboTa, IepBOE HAYAJIO TEPMOJUHAMHKH. TerI0eMKOCTb. D1320335435
YpaBHEHHS TEPMOJIUHAMUYECKUX IIPOLIECCOB.

/J1ex/

1.4 IlepBoe Hawano TepMOIMHAMUKH. 7 4 JIT.1 JI1.2J12.1 J12.2
Terutora u pabora, IepBoe Hayaao TEPMOIUHAMUKH. TEIIIOEMKOCTb. 013233 54 55
VYpaBHEHHS TEPMOJMHAMHUYECKHX MPOLIECCOB.

Mp/

1.5 IlepBoe Hawano TEPMOIMHAMUKH. 7 1 JIT.1JI1.2J12.1 J12.2
Terutora u pabora, IepBoe Hayaao TEPMOJUHAMUKH. TEIIIOEMKOCTb. 013233 354 55
VpaBHEHHS TEPMOJHMHAMHUYECKHX MPOLIECCOB.

/Cp/

1.6 Bropoe Hauano tepMoguHaMuKu. DHTponus. ClioBecHbIe POPMYITHPOBKH 7 7 JIT.1 JI1.2J12.1 JI12.2
BTOPOT0 Havaja. DMOUpHUEcKas U abcomoTHast SHTponus. CBsI3b MEXAY 013923334055
IMITUPUYECKOH U aOCOMIOTHOM Temmieparypoii. OCHOBHOE ypaBHEHHE
TepMoArHaMUKH. Beruncnenue sutponun. Teopema I'nu66ca. Bropoe Hauano
JUTSl HEPAaBHOBECHBIX IPOLIECCOB, 3aKOH Bo3pacTaHus sHTponmu. [{ukin 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 3HTponus. CBs3b MEXKILY
SMIHUPHUYECKON U a0COOTHOI Temnepatypoid. OCHOBHOE ypaBHEHHE
TepMoauHaMuku. Beraucnenne saTponun. Teopema ['m66ca. Bropoe nauamo

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

Teopemsr KapHo. /TIp/

0132335405
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1.8

Bropoe Hauano trepmoauHaMuku. DHTponus. ClioBecHble POPMYITUPOBKI
BTOPOT0 Havaja. DMOUpHIEcKast U aOCcOMoTHAsE SHTpOIHsL. CBsI3b MEXIY
SMIIMPHUYECKOil 1 abCoMOTHOH TemmepaTypoil. OCHOBHOE ypaBHEHHE
TepMoMHaMuKku. Beruuciienue sutponun. Teopema ['mn66ca. Bropoe Hayano
JUIsS. HEpaBHOBECHBIX IIPOLIECCOB, 3aKOH Bo3pacTaHus suTponuu. [ukn KapHo.
Teopemsr Kapno. /Cp/

JI1.1 J11.2J12.1 J12.2
0130233 54 55

1.9

TpeTbe HAYaIO TEPMOUHAMUKH.
TpeTbe Hayaao0 TEPMOAMHAMMKH U CIIEICTBHS M3 HETO.
/JIex/

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

1.10

TpeTLe Hayalio TepMOHI/IHaMI/IKH.
TpeTLe Ha4vaJo TepMO,ZII/IHaMI/IKI/I M CJICOCTBUS U3 HETO.
/Cp/

JI1.1 J11.2J12.1 J12.2
0105233 54 55

Pa3znen 2. MeToAbl TepMOAUHAMUKH

2.1

Meto/ TepMOJHHAMUYECKIX MOTSHIIMATOB. TepMOTHHAMUYIECKUE TIOTEHIIHAIIBI
MPOCTHIX M CIOXHBIX CHCTEM, CHCTEM C MTEPEMEHHBIM YHCIIOM 9acThIl. MeTo
HUKJIOB. /Jlex/

JI1.1 J11.2J12.1 J12.2
01323354055

2.2

Meto/ TepMOJHHAMUYECKIX MOTSHIIMATOB. TepMOJHHAMUYECKUE TOTECHITUAIBI
MPOCTHIX cucTeM. Metos nukios. /TIp/

JI1.1 J11.2J12.1 J12.2
0135233 54055

23

MeTo/1 TEpMOIHHAMHUYECKHIX TOTEHIIHATOB. TepMOIHHAMUYIECKHUE TTOTEHITHAIBI
MPOCTHIX U CIOXHBIX CHCTEM, CUCTEM C MEPEMEHHBIM YHCIIOM 9acThll. MeTo/
UKIoB. /Cp/

JI1.1 J11.2J12.1 J12.2
013233 24 35

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

3.1

OO1mue ycnoBus TEPMOJUHAMUYECKOTO PABHOBECUS U YCTOHYIUBOCTH.
PaBnoBecue u ycroitunBocTs romoreHHbIX cucteM. [Ipunmum Jle-1llatenne
-Bpayna. Xumunueckoe paBHOBecHe B TOMOTeHHOH cucteme. PaBHoBecue
rereporeHHbIx cucteM. [Ipasuio ¢az ['m60ca.

®da3oBBIE TIEPEXO B IEPBOTO M BTOPOTO pofa. YpaBuenue Kimamelipona-
Knaysuyca u ypaBHeHus Opendecra.

/JTex/

JI1.1 J11.2J12.1 J12.2
0135233 54 055

32

OO011re yCIoBUS TEPMOJIUHAMUYECKOTO PABHOBECHS M YCTOWYHUBOCTH.
PaBHoBecue 1 ycToitunBocTh roMoreHHsix cucreM. [Ipunnun Jle-Ilarense
-bpayna. Xummnueckoe paBHOBeCHE B TOMOT€HHOU cucteMe. PaBHOBecue
rereporeHHbIx cucteM. [Ipasuio ¢as ['m60ca.

®da3oBbIe IEpexo bl IepBoTo poaa. YpaBHeHnue Kianeiipona-Knaysuyca.
Mp/

JI1.1 J11.2J12.1 J12.2
0122333435

33

OOmmme ycIIoBHs TEPMOJHHAMUYECKOTO PABHOBECHS M YCTOHIHBOCTH.
PaBHoBecue u ycToitunBocTs roMmoreHHbix cucreM. [Ipunnun Jle-Ilarense
-bpayna. Xummnueckoe paBHOBECHE B TOMOT€HHOMU cucteMe. PaBHOBecue
rereporeHHbIx cucteM. [Ipasmio ¢as ['m60Oca.

da3oBbIe IIEpexo/Ibl IEPBOIO M BTOPOro poja. YpasHenue Kianeipona-
Knaysuyca u ypaBHenust Opendecra.

/Cp/

JI1.1 J11.2J12.1 J12.2
013233 24 35

Pazpnean 4. [Ippmenenne TepMOIHHAMHKHA

4.1

TepmoanHaMuKa IU3IEKTPUKOB M MarHETUKOB. TepMoJuHaMuKa
HOBEPXHOCTHBIX SIBJICHUIT. MeTOIbI OyYeHUs HU3KUX TeMIepaTyp: 3¢ dexr
Jixoynsa-ToMcona, MeTox aauabaTHYecKOTo pa3sMarHHIUBAHHS
napaMarHeTHKoB. /JIex/

JI1.1 J11.2J12.1 J12.2
0122333435

4.2

TepMoIMHAMUKA THAIEKTPUKOB M MArHETHKOB. TepMoquHaMuKa
MOBEPXHOCTHBIX SABJICHUI. METOIbI MOTyUSHUS HU3KUX TeMIEpaTyp: 3G ekt
Jxoyns-Tomcona. /TIp/

JI1.1 J11.2J12.1 J12.2
01022333435

43

TepmoanHaMuKa IH3IEKTPUKOB 1 MATHETUKOB. TepMoJuHaMUKa
HOBEPXHOCTHBIX SIBJICHUIT. METOBI MOMyYeHUsI HU3KUX TeMIepaTyp: 3d ekt
Jixoyns-ToMcoHa, METOJT aiHabaTHIEeCKOro pa3MarHHYnBaHUs
napaMarseTikos. /Cp/

JI1.1 J11.2J12.1 J12.2
01092333435

Pazgen 5. OcHOBBI HEpAaBHOBECHOH TePMOIUHAMUKH
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5.1 HcxonHble OJI0XKEHUS IMHEHHON Teopuu HeoOPaTUMBIX IIPOLIECCOB. 2 JI1.1 J11.2J12.1
VYpaBHeHus nokanbHOTro O0ananca. CootHomieHnuss OHcarepa, MPUHIIMIT 21320335435
MHUHUMYMa IIPOM3BOACTBA 3HTpOIHH. /JIeK/

5.2 VcxomHbIe MOJIOKEHUS JIMHEHHOM TEOPUH HEOOPATUMBIX TIPOLIECCOB. 3,6 JIT.1 J11.2J12.1
YpaBHeHus sokanbHOro 6ananca. CoorHomeHus OHcarepa, IPUHLUI 013233 54055
MHUHHMYyMa MPOU3BOCTBa SHTponuH. /Cp/

Paznen 6. MHast koHTakTHas padoTa
6.1 WunuBuayanbHble KOHCYJIBTAIMY, TEKYIHE KOHTpob /VIKP/ 9,4 | JI1.1J11.2J12.1 JI2.2

01092 33 54 05

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

Ort4eTsl 0 3a7a49aM (110 MPAKTUIECKUM 3aHATHSIM)
KonrpombHas paboTa
Bormpocsr k sk3ameny

6.2. TunoBble KOHTPOJIbHbIE 32IaHNUS ¥ HHbIe MaTePUAJIbI /ISl TEKYLIel aTTecTalUN

3aaun K MPaKTUIECKUM 3aHATHIM IpeacTaBieHsl B [Ipunoxennn 1; mpumep BapraHTa KOHTPOIBHOU paboTHI mpezcTapieH B Donme
OIICHOYHBIX CPE/ICTB MPOMEKYTOUHOM aTTECTalluK 1Mo AucuuIuinae "TepMoauHamuka"

6.3. TunoBble KOHTPOJIbHbIE BONPOCHI U 3aaHUS ISl MPOMEKYTOYHOM aTTecTAllNU

BOHpOCI)I K 9K3aMEHY

NN WD =

L LW W LW WWRNNNIDDNNDNDNDNDDND == === === = O
NP WNN—L, OOV NWNI,A, WOV WDNAhWND—O-

Ipenmer u 3anauu TIT*.

Hynesoe nauano TI*.

IepBoe Hauano TJI*.

YpaBHEHHS COCTOSHUS*.

TemoeMKOCTH, TepMHUYecKre KOI(DUIIMSHTHI*.

OcHosusle T/] nponeccor™.

CroBecHble (HOpMYyIHPOBKH 2-To Hadana T/ *.

DHTpoONHA*, Mepexo]] 0T IMIUPHUIECKON SHTPOITHH K aOCOTIOTHOM.
Temnepatypa*, cBA3b SMIUPUIECKON U aOCOIIOTHON TeMIepaTyp.

. OcHoBHoe ypaBHenue T/] u ero cnenctBus™.

. Beraucnenue surponun*. Teopema ['n66ca.

. Bropoe nauano T/l myist HeoOpaTUMBIX MPOIIECCOB*.

. Tpetbe Hauano T/] u ero cnencreus™.

. IMuxn Kapuo*. Teopemsl KapHo.

. Tl moTeHIMaIbl IPOCTHIX CUCTEM™.

. TJI moTeHIHAabI CIIOKHBIX CHCTEM™,

. T/l moTeHIMaIbl CUCTEM € IIEPEMEHHBIM YHCIIOM YacTHI*.

. MeTox KpyroBbIX IPOIECCOB¥.

. O6uue ycnosust TJ] paBHOBecus™.

. YcioBus paBHOBECHS ABYX(a3HOW OJHOKOMIIOHEHTHOH CHCTEMEL.
. YcnoBust ycTOHUMBOCTH paBHOBeCUs 0qHOpoaHOU cucTeMsbl. [Ipunnun Jle -Illatense - bpayna.
. PaBHOBecue rereporenHbix cucreM. [Ipasmio da3 'uboca.

. XMMHY€ECKOE PaBHOBECUE B OJTHOPOJHOH CUCTEME.

. TerutoBoe MoHM3annoHHOE paBHOBecue. Popmyina Caxa.

. Knnaccudukanus ¢a3oBbix mepexoos.

. Ypasuenue Knneiipona-Knaysnyca.

. YpaBHenus DpeHdecra.

. T, ntM3neKTpUKOB.

. TJI MarHeTUKOB.

. TJI MOBEpXHOCTHBIX SIBJICHUH.

. MeToap! osrydeHus HU3KUX TeMIepaTyp

. UcxonHble 1onoxeHus IMHEHHOW TEOpUH He0OPaTUMBbIX ITPOLIECCOB.
. YpaBHEHUS JOKaJILHOTO OanaHca.

. CoortHomenust B3aumHoct OHcarepa.

. [TpuHIMIT MUHUMYMa MTPOU3BOJICTBA SHTPOITHH.
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HpHMeanHe: *OTMEUYEHBI BOITPOCHI, BXOAAIINE B CITMCOK BOITPOCOB KTCOPETUUCCKOIO MUHUMYMAa)».

6.4. Kputepuu oueHnBanus

Texymuid KOHTPOJIb TEOPETHYECKUX 3HAHUH U TPAKTHYECKUX HABBIKOB IIPOU3BOIUTCS HA MPAKTHYECKHUX 3aHATHIX B BUIE
KOHTPOJILHOW paboTEHI, a TAaK)Ke B BU/IE€ OTYETOB MO TEMaM IPAKTUUECKUX 3aHATHH, KOTOPBIE CTYAEHT CIaeT B TEUYCHUE CEMECTpa.

1. IToceieHue JIEKIUOHHBIX 3aHATHA. MaKCUMaIbHBIH PSUTHHTOBBINH 0a/T=6.

2. IIpaktuyeckue 3agaHus

2.1. TMocenieHre NPaKTHUECKUX 3aHATHI. MaKkCHUMabHBIA pEHTHHTOBBIN Oai=3.

2.2 Cnaua 3aga4 o teme «Temora u paboTta. YpaBHEHHUS COCTOSIHUD). MaKCUMaNIbHBIN peHTHHIOBBII Oaymn=7.

2.3 Cnauva 3ama4 o teme «IlepBoe Havano TepMOANHAMUKHU. TEII0eMKOCTEY». MakCUMalIbHBINA pEHTUHTOBBIHN Oayn=7.

2.4 Cpava 3azau 1o TeMe «BTopoe Hadano TepMOJUHAMUKU. BeluncieHre sHTponumy. MakcuMallbHbIH peHTHHTOBBIH Oamn=7.
2.5 Cnauva 3a1a4 1o teme «MeTobl TepMOTUHAMUKIY. MaKCUMalIbHBIN PEUTHHIOBBIH 0a/T=7.

2.6 Cnaua 3anad4 1o teme «PaBHOBecHe U YCTOHYMBOCTh TEPMOJAMHAMUYECKUX cucTeM. Pa30Bbie epexoibl». MakcuManbHbINH
peiTuHroBbIi GayT=7.

2.7 Cnava 3ama4 no teme « TepMoIMHAMUKA Pa3IMYHbIX CUCTEM». MaKCUMabHBIA peHTHHTOBBIN Oaii=7.

3. KonrposbHast pabora 1o teme «Hauana u MeTo sl TepMOAMHAMUKIY. MaKCUMaJIbHBIN PEHTHHTOBBII Oan=9.

Htoro: 60 6annoB

OT4eT 1o 3a/1auaM MoIpa3yMeBaeT pelleHHe 33/1a4 U3 MPEAJIOKEHHOTO CIMCKA 3a7a4 K TUCIUIUIMHE U YMEHHE O0BSICHUTD X0
pemenus 1-2 3axa4 u3 TEMEI.

CTyneHT nojay4aer:

7—6 6aIoB B TOM Cilydae, ecii pemeHo >80% 3amad, CTyIeHT 00BSCHSET pelIeHHe 3a1a4, TeMa CaHa BOBPeMS;

5-3 Gasuos, eciu pemeHo >80% 3agau, CTYJCHT OOBACHSIET pELICHUE 3a/1a4, TeMa CJJaHa He BOBPEMSI;

3-1 6a, ecim penreHo <80% 3amad, CTYIEHT OOBSICHIET pelIeHHe 3a/1a4, TeMa CJaHa HE BOBPEMSI.

Ha xoHTposbHO# paboTe CTyAeHTY mpeiaraeTcs peluTh Tpy 3a1a4u. KoHTposibHast paboTa, BBIMOJHEHHAS CTYJCHTOM, OLCHUBACTCS
110 9-TH GaNIbHOM 1IKae, PYKOBOJCTBYSCH IIPU 3TOM CJICAYIOIIUMHI KPUTEPHAMU:

CTyneHT noiydJaer:

9 6aJuIoB, €CITU MPABUIIBHO U C MOSICHEHUSMH PEIICHBI TPH 33]1a4H;

8-7 6ayutoB, €CITM PEIIeHBI TPH 33a4H, HO €CTh OLIMOKHY,

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

5—4 Gasua, eciy pelieHbI IBE 3a7a4H, HO €CTh OIINOKH;

3 Gasuta, eciiu pelieHa oJlHa 3aJ1aya;

2—1 Gasut, eciM YaCTHYHO pellieHa O/IHA 3a/1a4a.

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

Ecnu ctyneHT 3a Bpems paboThl B ceMecTpe Habpas MeHee 25 0anioB, Al HEro 3K3aMeH IPOXOAUT B Ba 3Tana. Ha nepBom stane
CTYZEHT BbIIOJHsET TecT U3 10 Bonpocos. Kaxxplii IpaBuibHbIi 0TBET oLeHUBaeTCA B 3 6aiuia. YToObI TeCT ObLI 3a4T€H, CTYIEHT
JOJKEH JaTh IpaBUIIbHBIE OTBETHI IO KpaiiHeil Mepe Ha 6 Borpocos 13 10. Ha BTopom 3Tare cTyqeHT 0TBe4aeT Ha BOIPOCHI
HK3aMEHANOHHOTO OMIeTa.

DK3aMEHALMOHHBIN OWIIET COAEPKUT JIBa TEOPETUUECKUX BOIIPOCa U 3a/1auy.

3a 0TBeT 1O HK3aMEHAI[IOHHOMY OMIIETy CTY/ACHT MOTyJaeT:

40-35 GamoB, eciii OH JEMOHCTPUPYET OTIMYHOE 3HAHUE MaTepualia, KaK JICKIIMOHHBIX 3aHSATHI, TaK U TEM, BHIHOCUMBIX Ha
CaMOCTOATENbHOE 00ydIeHHe, OTBETHI Ha 00a BOIpoca OmiieTa, BOCHPOM3BEs COOTBETCTBYIONINE MATEMaTHIECKIE BBIKIIAIKH H
JIOTHYECKHE PacCyXJICHHUS, 3a1a4a IIOJIHOCThIO pellieHa, CTyJEHT IPaBIILHO 00OCHOBBIBAET PEILICHUE.

35-25 6anoB, €CiM CTyJEHT TBEPAO 3HAET YU€OHO-IPOrPaMMHBIH MaTepHall, IPaMOTHO U IO CYLIECTBY U3JIaraeT €ro, Ho IIPpU 3TOM
JOIYCKaIOTCs HerpyOble OIMOKH NPH BBIBOAE (OPMYIT U PELISHUH 3a/1a4 WK OTCYTCTBYIOT HEKOTOPBIX 3JIEMEHTOB BHIBOJA.
25-10 6amnoB, €Clii 3HAET KTEOPETUYECKUIH MUHUMYM», T.€. OTB€YaeT Ha 0a30Bbli BOIIPOC U 3HAET OCHOBHBIC IOHSTHUS, COOTHOLIECHHUS
(6e3 BEIBOZIa), HA3BaHUE U CMBICT (PU3NUECKUX BEJIMUHUH 110 JPYTHM BOIpocaM Ouera.

ABTOMaTHYECKas! OLICHKA "yOBIETBOPUTEILHO" BRICTaBIsAETCA 3a 51-60 Oannos (6amibsl TEKyLIeH aTTeCTalin).

Hroropas onenka "oTimuHo" BeIcTaBisgercs 3a 91-100 6aios;
Urorosas onenka "xopomo" BeicTaBisiercs 3a 71-90 6amios;
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HToropas oneHKa "yl0BIETBOPUTEILHO" BbICTaBIsIeTCs 3a 51-70 6anios,;
Hrorosas orieHka "HeyJOBICTBOPUTENIHHO" BhIcTaBisieTcs 3a 0-50 Oaios.

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

7.1. Pexomenagyemas JinTepaTypa

7.1.1. OcHoBHas JaUTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, ron| Pecypc
JI1.1 |Pymep 1O. b., PeiBkue | TepMoauHaMuKa, CTATUCTHYECKAs (PU3MKA U KHHETHKA: y4eOHOE Mockga : Hayxa, 9BC
M. OI. nocobue 1977
(https://biblioclub.ru/index.php?page=book &id=482845)
JI1.2 |ba3apos U. I1. TepMoarHaMKKa: yUeOHUK JJIs CTYJJCHTOB By3a Mocksa: Beicias
mikona, 1983
7.1.2. JlonoaHuTe IbHAS IUTEPATYPa
ABTODBI, COCTaBUTENHN 3ariaBue WznarensctBo, TOn| Pecypc
JI2.1 [AncemsMm A. 1. OCHOBBI CTATUCTUYECKOW (DU3UKU U TEPMOJMHAMUKH: MOHOTpadus |Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=479541) UznarenbcTBO
Hayka, I'maBHas
penakuus Gpusnko
-MaTeMaTH4eCKON
murepartypsl, 1973
J12.2 3agaun 1o TepMOANHAMUKE M CTATHCTHYECKON (H3MKe: HaydIHAas Mocksa : Mup, 9BC
JIuTeparypa 1974
(https://biblioclub.ru/index.php?page=book&id=482853)
7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTu ""UHTepHeT"
D1 [Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHO-0ubaroTeuHas cuctema (ObC) / u3parensctso Jlanb. — URL: http://e.lanbook.com/
32 |YHuBepcurerckas OMOIMOTEKa OHIAWH [ DJIEKTPOHHBIN pecypc] : anekTpoHHo-0ubmoreynas cucrema (96C) / OO0
Hupexrmenua [Maomummnar. — URL: http://biblioclub.ru/
93  [¥Opaiit [DnekTpoHHbIH pecypc] : 37eKkTpoHHO-O0ubmHoTeuHast cucrema (IbC) / uznarensctso FOpaiit. — URL:
https://biblio-online.ru
D4 |Znanium.com [DnekTpoHHBIH pecypc] : anekTpoHHO-0nbmoreunas cuctema (OBC) / HayuHo-n3narenbckuii eHTp
NHOPA-M. — URL: http://znanium.com/
35 |[eLIBRARY.RU [OnekrponHslii pecypc] : aiekrponHas oubnnoreka / Hayd. sanextpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHPOPMALMOHHBIX TEXHOJIOTH I

7.3.1 [IporpaMmmHOe 0GecnieueHue

MS Office365

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnexkTpoHHbIH KaTanor HayuyHoU OubnmroTexu Yenl'Y [DnexTponHslii pecype] : 6a3a qannbix / Yensb. roc. yn-t. — URL:

http://library.csu.ru/ru/ - YensOunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : »ypHaibl
American Physical Society : caiit. — URL: http://journals.aps.org/about — fI3. aHT1. — PesKiM qOCTYyIA: TONBKO U3 CETH YHHBEPCHTETA. —

TekcT : 2eKTPOHHBIN.
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3. Web of Science : MmynsTuauCcHUIIMHAPHAS pedepaTuBHas 6a3a naHHbIX / komnaHua Thomson Reuters. — Pexxum gocryna: ams
3apeructpup. nonp3osareneit Uenl'Y. — TekcT : 37IeKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a nansbix / Elsevier BV. — URL: http://www.scopus.com/ — f3. anriu. — Pexxum noctyna: st
3apeructpup. nonp3osareneit Uenl'Y. — TekcT : 37eKTpOHHBIH.

5. Springer Link : [caiiT]. — URL: http://link.springer.com/ — fI3. aarn. — Pexxum moctyna: mist 3apeructpup. noias3osareneit Yenl'Y. —
TeKcT : JeKTPOHHBII.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHHEYEHHME JUCIUIIJIMHBI (MOAY JIs1)

JUi1st peanu3aiiy JUCUUILIHHBI HCTIONB3YIOTCS yIeOHbIC Ay IUTOPUH TS TPOBEACHUSI 3aHATHI JISKIIHOHHOTO THIIA, CCMHHAPCKOTO
THUIIA, TPYIIIOBBIX U UHIUBUAYATIbHBIX KOHCYJIBTAINM, TEKYIIEro KOHTPOJISI U IPOMEKYTOUHOMN aTTECTAIMH, & TAKKE MOMEICHUS TS
CaMOCTOSTEIIbHOM pabOoThI.

VY4eOHble ayAUTOPUH YKOMILIEKTOBAHBI CIICIIMATM3UPOBAHHON MeOENbI0 M TEXHUUECKUMHU CPEICTBAMU OOYUEHHS - MYJIbTUMEAUHHBIM
000pynoBaHHEM (3KpaH, HOYTOYK, POEKTOP, KOJIOHKH).

JAnst mpoBeAeHNS 3aHATHH JISKIIMOHHOTO THIIA MTPEAIaraloTcst Habopbl JEMOHCTPAIIIOHHOTO 000PYIOBaHHS M YUEOHO- HATJISIIHBIX
rocobuii (MybTUMEIUIHBIC IPE3CHTALINH).

Hcnons3ytotes aynuropus Ne205 - untansablil 3am Ne3 (yueOHbIi kopryce Nel) u aynuropus Ne206 - 371eKTpOHHBIN YUTaTbHBIN 32l
(crierranu3upoBaHHbIil MeaualeHTp) (yueOHbIi kopyc Nel) it caMOCTOSITENbHON pabOThI CTY/ICHTA, OCHAIIICHHBIC TIEPCOHATBHBIMU
KOMIIBIOTEPaMH, MYJIbTHMEIUIHHOM ammaparypoil. B ayquTopusx obecredeH JOCTyH K pa3IMYHON CIIPaBOYHOM JIUTEparype,
SHIMKJIONEIUAM, OHOINOrpa)uIecKUM U TIOJTHOTEKCTOBBIM 0a3aM JaHHBIX, HHPOPMAIMOHHBIM pecypcaM «IHTepHET.

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

OcBoeHne cosepkaHus yaeOHOH TUCIUILTHHBI « TepMOINHAMHKa» OCYIIECTBIISETCSA HA TEKIUAX, IPAKTHUECKIX 3aHATHAX U B
IpoLecce caMOCTOSTENIbHON yueOHO! 1esITeIbHOCTU CTYAEHTOB.

JlextnOHHBIE 3aHATHSA 00ECIEYNBAIOT TEOPETHUECKOE H3YUCHNUE TUCIUILTHHEL. OCHOBHBIMH METOaMH O0y9IEHHS SIBIIAIOTCS
nH(OPMALOHHO-00BACHUTEIBHBIH U TpoOIeMHbIH. Ha neKkuusax unaraeTcs OCHOBHOE COZIepKaHUe TeM IIPOrpaMMBl, IIPOBOJUTCS
aHaJIM3 OCHOBHBIX NIOHATUH U PACCMATPUBAIOTCS IPUMEPBL.

JleKMOHHBIH MaTepual SBISETCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUIsl YCBOSHUs yueOHOH auciuIuiunel. Ero o0s3arensHo
HEO0O0XOIUMO JOIOJIHUTh MATEPUAIOM OCHOBHOMU U JONOJHUTEIBHON JIUTEPATYPHI 110 TEME.

[IpaxkTuyeckue 3aHATHUSA CIYXKaT Ul 3aKPEIJICHUs] TEOPETHUECKUX OCHOB, M3J1araeMblX B JekuuAx. Ha mpaktudeckux 3aHATHAX
oOydJaeMble OBIIaJeBalOT OCHOBHEIMH METOJaMH U IPHEMaMH pelleHns 3aaad. [ mpoBeaeHns TEKYIIero ¥ IpOMeXyTOTHOTO
KOHTPOJIS IPOBOAUTHCS] KOHTPOJIbHAS Pab0Ta U 3aILUTHI 33724 [0 KaXKI0H TeMe NPaKTUYeCKHUX 3aHATUi. 3amura 3agad To TeMe
[oJpa3yMeBacT PelleHUe 3a1a4 U3 IPEII0KEHHOTO CIIUCKa 3a/1a4 M yMEHUE 00bACHUTH X0 pelleHus 1-2 3ana4 u3 rembl. Cucrema
KOHTPOJIbHBIX MEPOIPUSTHI H0JDKHA 00ecreuBaTh 00BbEKTUBHYIO OLIEHKY 3HAHUI U HaBBIKOB CTYAEHTOB, CIIOCOOCTBOBATh
HOBBIIIECHAIO 3 ()EKTHBHOCTH BCEX BUAOB YUEOHBIX 3aHATHI, BKIFOYAs H CAMOCTOSTENBHYIO PaboTy.

Ba)kHBIM MOMEHTOM IIPU U3YUCHUH JTIO00H NUCIUIUINHEI SIBISETCS OpraHu3alusl caMocTosTeNbHON paboTsl. ITpu ocBoennn
MaTepHana He clIeAyeT CTPEMUTHCS K MEXaHHIeCKOMY 3allOMUHAHHIO IIPUBEACHHBIX OTIPENeNIeHIH, (GOPMYITHPOBOK H ITOTOKECHHUH,
ecim TpeboBaHA K Bam mpsiMo He yKa3bIBaroT Ha 3T0. BrionHe 3¢)(ekTHBHOM MOXKET OKa3aThCs IOIBITKA ITOHATh CYTh SBICHH,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIIMPAsACh Ha MaTepuall, CoJAep Kaluiicsi B peKOMEHI0OBaHHOH uTeparype. Takke
PEKOMEHIyeTCsl pABHOMEPHO PACIIPe/IeNATh HArPy3Ky CaMOCTOSTEIILHOTO OOYUCHUS B TCUCHHE CeMeCTpa.

B ciyyae nmpuMeHeHHMs IpH 00yYeHHN JUCUUILIMHBI YJICKTPOHHOTO 00y4eHNUs!, TUCTaHIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHI
obuieHne 00yUaoNMXCs ¥ IPENoAaBaTeIIsl OCYLIECTBISIETCS B PEKMME peabHOro BpeMeHH (OHJIaifH-eKIny (BeOHHApbI), YaThl,
BHUJICO-KOH(EpEeHIUH U p.) WK OTI0KEHHOTO BPEMEHU (CUCTeMa JUCTaHIIMOHHOTo 00yuyeHus Moodle, MS Office365, ¢popymsl,
9JIEKTPOHHAsI T10YTA H JIP.).

ITpu 0Oy4yeHUK UHBAIUIOB U JHL C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBBsI JJIEKTPOHHOE 00yUEHHUE, AUCTAaHLIUOHHbIE
00pazoBaTeIbHbIC TEXHOJIOTHU NPEIYCMaTPUBAIOT BO3MOKHOCTh NIpHEMa-Tepeaadn HHPOPMAIUY B JOCTYIIHBIX Ul HUX (opMax.

Peanuzaiyst AMCUUIUIHHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00y4deHHs, TUCTAaHIIMOHHBIX 00Pa30BaTeNbHBIX TeXHOIOTHH (nanee — D0,
JOT) ocymectBisiercss Ha ocHoBaHUU «lloy10MKeHHs 0 pealu3alui OCHOBHBIX U JIONOJIHUTENbHBIX 00pa30BaTeNIbHbIX IPOrPaMM C
IIPUMEHEHUEM JIEKTPOHHOTO 00y4eHHs M AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH B (helepaTbHOM I'OCyJapCTBEHHOM
O0PKETHOM 00pa30BaTEIbHOM YUPEXKJEHUH BbICILIETO 00pa3oBaHus «UenasOMHCKUN rocyaapcTBEHHbIH yHuBepcuTeT», «llomoxenus
0 MOPSIKE 3a4eTa 00yJaroUIMMUCS 10 OCHOBHBIM IpodeccroHanbHEIM 00pa30BaTeIbHbIM
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nporpamMMam Beiciero oopasoBanus B ®I'BOY BO «Uenl Y» pe3ynbTaToB 0CBOEHHS B OpraHU3alMAX, OCYILECTBIIIOIUX
00pa30BaTENbHYIO ACSATEIBHOCTD, YIeOHBIX IPEIMETOB, KyPCOB, AUCIUILTHH (MOAYyTe), MPaKTHK, JOMOITHATEIEHBIX
00pa3oBaTeIbHBIX IPOrpaMM» IOCPEICTBOM IEKTPOHHOH uH(opManonHo-o0pasoBaTensHoi cpeasl PTBOY BO «Henl V». B
HCKJTFOYUTEIBHBIX clydasx ((opc-Maxkop U T.I1.) IPH pean3alni o0pa3oBaTelbHOl nesrenpHocty ¢ mpuMeHenuem D0, JIOT moryr
IIPUMEHSTh KOMIIOHEHTHI, HE BXOJSIINE B IIEpedeHb JIEKTPOHHOH HH(HOPMAIIMOHHO- 00pa30BaTEIbHON CPe/Ibl.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HHBAJIMJHOCTBIO U
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMM 31I0POBbA

OcBoeHUE NUCLUIIMHBL HHBAIUJAMU U JIUIAMHU C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3[J0POBbsI OCYILECTBIISETCS C UCIOIb30BaHUEM
CHeLHAJIbHBIX TEXHUYECKMX CPEACTB M AaCCHCTHBHBIX HMH(GOPMAIMOHHBIX TEXHOJOTHH, MPEAOCTaBIseMBIX PecypcHBIM
y4e0HO-METOIUUECKUM LIEHTPOM 110 OOYYEHUIO MHBAIUIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTAMM 340poBbsa YenlV mo 3amnpocy
oOyuyaroerocs.

1. MoOmiIbHBIE CTIeIHaNbHbIE TEXHUUECKHE CPEICTBA IS JIUL C HApyIICHUSMH 3pEHHS: TIOPTaTHBHBIN KOMIBIOTEP C BBOJIOM/BBIBOJIOM
mpudrom bpaiing ¢ cunresaropom peun «ElBraile-W14J G2»; HoyTOyKkH ¢ IporpaMMHOM 3kpaHHOro noctyna NVDA; seKTpoHHbIe
YBEIMYHUTENH IS yAAJICHHOTO MIPOCMOTPA; BUICOYBEINIUTENN IIOPTaTUBHBIE; TU(IIOIIIeep; TU(POBBIE TUKTODOHBI.

2. Mo0OusbHbIe CIEUaNbHble TEXHUYECKHE CPEICTBa AN JIUI C HApPYLICHUS MU CIlyXa: CHUCTeMa CBOOOJHOIO 3BYKOBOTO IOJS CO
BCTPOEHHOUW coBMecTUMOCThI0 ¢ FM-ycrpotictBamu; pamuoxmnaccel «CoueT-PCM» ¢ mepemaTdnkoM, 3ayImIHBIM HHIYKTOPOM U
UHIYKUUOHHON IeTiel; cucrema MH(OPMAIMOHHAs Al ciadociblmamux nepeHocHas «McTtok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM HH(POPMATOPOM; JOKYMEHT-KaMepa; MporpaMMHUpyeMBIe CITyXOBBIE alNapaTbl MHINBHAYaJIbHOTO IT0JB30BaHHS.

3. AccuctuBHble UH(OPMAIMOHHBIE TEXHOJOTHM: IIPOrpaMMHOE OOecCIedeHHe SKpaHHOro JOCTyma ¢ CHUHTe30M peud NVDA,;
MIPOTPaMMBI SKPAaHHOTO YBEIHMUYEHUS; TPOTPAMMBI PEYEBOTO CHHTE3a Il KOMIIBIOTEPOB M HOYTOYKOB; POTPaMMBI PEUYEBOTO CHHTE3a
JUISL MOOMJIBHBIX YCTPOMCTB; SKpaHHas KJIaBUaTypa; SKpaHHas JIyIa.

IIpu HEoOXOmMMOCTH Ul OOYYAIOIIMXCS C HapyIICHHSMH 3peHHS Ha padodynMxX MecTax ISl NPOBENCHUS NPAaKTUYECKHX HIIH
1a00paTOPHBIX 3aHITUH YCTaHABIMBAeTCs CIEIMaIbHOE IMpOrpaMMHOE obOecneueHue (mporpamma pedeBoi Hauramuu NVDA,
pedeBble CHHTE3aTOPBI, SKPaHHbIE JIYIIBI).

B y4ebHble ayauTopum oOecneunBaeTcs OECHPENSATCTBEHHBIH HOCTyn A OOydaroIiuMXCsl MHBAIMIOB M OOyYaloIuXcs C
OTpaHMYEHHBIMH BO3MOXKHOCTSMH 3II0POBbS.. B KaxIoll ayauTopuu, rae oOydJaroTcsi WHBAJIHIABl M JIMIA C OTPaHHICHHBIMU
BO3MOKHOCTSIMU 370POBBS, IPEAyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOIUYECTBO MECT UL OOYUalOLIUXCs ¢ y4eTOM HapyHIeHUH HX
3I0POBBSL.

I[J'If[ OCBOCHUS JUCHUIITIMHBI HHBAJIMAaM U JIUIIaM € OTPaHUYCHHBIMH BO3MOXXHOCTAMHU 310POBbS MPCAOCTABIIACTCA JOCTYII K IEYaTHBIM
WCTOYHHKAM, IMEIOLIMMCSI B HayqdHOH OnOnroTeke Yenl'V, ¢ MOMOIIBIO CIIEIHANBHBIX TEXHHYECKUX CPEACTB; JOCTYM K 3JIEKTPOHHBIM
UCTOYHMKAM, MPEACTaBICHHBIM B (OpME DIEKTPOHHOTO JOKYMEHTa B (QoHAe HayyHol Oubmmoreku UYenl'V wmm
JNIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMAaX, C MOMOIIBIO CIICIHANBHBIX TEXHUYECKHX W TPOTPaMMHBIX cpeicTB (pabodee MecTo Ui
HE3psiYero MoJb30BaTeNsi C NPOTPaMMHBIM O0ECIEYEHHEM SKPaHHOrO jaoctyma ¢ cuHTe3oM peud NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJUIEpOM U Ki1aBuatypoii Clevy ¢ 60JIpIIMMI KHONIKAMH W C Pa3elsIoNIed KIIaBHIIN HAKIIaaKoH).
yl{e6H0-MCTO,Z[I/I‘lCCKI/IC MaTepualibl AJs O6y‘{a}OLU,I/IXC$I U3 YucJia UHBAJIMAOB U JIML C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3J0POBbs
MIPEIOCTABISIIOTCS B OpMax, aIalTHPOBAHHBIX K OTPAHUYSHHUSM UX 3I0POBbS U BOCTIPHUATHS HH(POPMAIIUH:

s nun ¢ HapyIeHUusIMU 3pEeHUs:

- B TIEYaTHOH (hOpMe YBEITMIECHHBIM IIPUPTOM,

- B (pOopMe SIIEKTPOHHOTO JOKYMEHTa,

- B popme ayauodaiina,

- B eyaTHO# hopme mipudTom Bpaiins.

Jlist un ¢ HapyIIEeHUsIMHU CllyXa:

- B IIeyaTHO# (opme,

- B ()opMe SIIEKTPOHHOTO JOKYMEHTA.

J3st rn ¢ HapyIIeHUsIMU OTIOPHO-IBUTaTENILHOTO arapara;

- B IeyaTHOM (opme,

- B (pOpMeE BIIEKTPOHHOTO JOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBIN TIepedeHb MOXKET OBbITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA 00yJIaOIInXCsl.

21.]'[5[ HWHBAJIMIOB U JIMI] C OTPAHUYCHHBIMH BO3MOXXHOCTAMH 3I0POBbS OCBOCHUEC JUCHUIIIIMHBI MOXKET 6bITb YaCTHUYHO HJIM IOJIHOCTBIO
OCYIIECTBIICHO C UCIIOb30BAaHNEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

ITpu npoBeaeHNnN NpoLeTyphl OLICHUBAHUS PE3YNBTATOB 0OYUESHHUsI HHBAIUIOB U JIMI[ C OTPAaHUYEHHBIMHI BO3MOXHOCTSIMU 37J0POBbS 10
JMCIMIUIMHE O00ECIeYHBACTCsl BBIMOJNHEHUE CIECIYIOIIUX JOMOJHUTENBHBIX TpeOOBAaHWH B 3aBUCHMOCTH OT WHIVUBHAYAIBHBIX
0CcOOCHHOCTEH, 00yJaroLIuXCs:

© ®I'BOY BO «Henl'V»




MUHOBPHAVYKHI POCCUUA
\1} denepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
@ YUYpEXIECHHE BBICLIEr0 00pa3oBaHUs

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

Pabouas nporpamma nmucuumuingsl "TepMonuHaMuKa" o HalpaBJIeHUIO TOATOTOBKH (crieruansHoctH) 03.03.02

"®usnka" HampasaeHHOCTH (Mpodwmo) Pusuka PIBOY BO «Uenl 'V ctp. 11

a) JoCTyImHask popMa MPeTOCTABICHIUS MHCTPYKIUH MO TOPSIKY MPOBEACHHS POIEYPhI OLleHUBaHuUs (YCTHO, B MUCbMEHHOIT (hopme,
B MHCbMeHHO# opme mpudTom Bpaiins, yCTHO ¢ HCIIOIB30BaHUEM YCIYT CYpIOTIEPEBOIUHKA);

0) moctymHas (opMa MPEeJOCTaBICHHS 3aJaHUil OLICHOYHBIX CPENCTB (B MEYaTHOH (opMe, B MeyaTHOH (opMme yBEITUUCHHBIM
mpudTom, B nedatHot popme mpudrom bpaiins, B hopme 3IeKTPOHHOTO TOKYMEHTA, 331aHHS 324U THIBAIOTCS] ACCUCTEHTOM, 3aIaHs
MIPEJOCTABISIOTCS C UCIIOIb30BAaHUEM CYpPJIOTIEPEBO/IA);

B) JoctymnHas (opMa MpeoCTaBICHHsS OTBETOB Ha 3aMaHus (MUCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEPE, MHCHMEHHO
upudToM Bpaiins, ¢ HCoIb30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

Ipu npoBeieHUH MPOLEAYPHI OLICHUBAHUS PE3YAbTATOB 00YUCHHSI WHBAJIHIIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3JIOPOBBSI
IIpeycMaTprUBaETCs UCIIOIb30BAHNE TEXHUIECKHX CPE/ICTB, HEOOXOANMBIX M B CBSI3H C MX HHIVBHAAYAJIbHBIMH OCOOCHHOCTSAMH. DTH
cpeacTBa MOTyT OBITh IperocTaBieHbl Uenl Y Hiln MOTYT UCIIONIb30BAaThCS COOCTBEHHbIE TEXHUUYECKHE cpencTBa. [Ipu HeoOxonumMocTi
MHBAJIMAAM U JIUIaM C OTPAaHUIEHHBIMH BO3MOYKHOCTSIMHU 3[J0POBBSI IPEJOCTABISICTCS JOTIOJHUTEIHHOE BPEMS ISl HOATOTOBKH OTBETA
Ha 33JIaHus, IPOLIEAypa OLICHUBAHUS PE3yJIbTATOB OOYUCHHUS MO JHUCIUIUTHHE MOKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenue mpoueaypsl OLCHUBAHUS PE3yAbTATOB OOYUSHHS MHBAIWAOB M JIMI C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3I0POBBS
JIOITyCKAaeTCs C UCIOJIb30BaHUEM AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA.

© ®I'BOY BO «Henl'V»




IIpunoxenue 1

33)13'1]/] K NPAKTUIE€CKUM 3aHATUAM

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

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

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

Haiitu paboTy npu n30TepMHUECcKOM paciupeHuu raza Ban—nep—Baannsca.

[Tokazare, 4to nuddepeHraaIb-HOe BRIpaXKEHUE I JIeMEeHTapHOH paboTel OW = ZA,dai

1

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

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

1 (oV
IToka3zarp, 4TO CBS3b MEXAY TEPMUUECKUMU KO3 PUIIMEHTAMH paCTSHKEHUST X = 7 8_T
0 p
1({oV 1 (op
cxarusl, S =——| — | W yOpyroctu ¥ =—| —— | MOXXHO INPEIACTaBUTh KaK & = poﬁy.
K) ap T pO aT vV

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

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

1.

p—

IPH Pa3JIHYHBIX MpoLeccax

JlokazaTb, 4TO TEMI0BOH 3 PeKT XUMUUECKONH peakluy, MpoTekatomeld npu V= const, win
IIpU p=const, HE 3aBUCHUT OT ITPOMEKYTOUHBIX PEAKIIUN, a ONIPEAEIIAETCS TOJIBKO Ha4yaIbHbIM U
KOHEUHBIM COCTOSHUSIMU PEarupyrollnuX BELIECTB.

Haiitu C b C, 15 uaeanbHOro rasa.
Haitn C, — C,, nnst rasa Ban-nep-Baasbca.

Haiitn ynenbsHy0 TEIUIOTY H30TEPMUYECKOTO paclIMpeHus ra3a Ban — nep — Baansca.
OnpesieuTh TEMIOEMKOCTh HMIEalbHOTO rasa B CIEIyIOUX Mpoleccax: a)plV’ = const,

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

Harpets e€ nzoxopuuecku ot 1, 1o 7, ?

SBnsgercs mu mponecc peiiakCallui KBa3UCTaTUICCKUM U HO‘{CMy?

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

Moryrt 1 aguabatsl iepeceKarbes U moyemy?
TepmMuyeckoe W KaJOpUUECKOE YpPaBHEHHUS COCTOSHHS DJIEKTPOHHOTO Tasza CBS3aHbBI

2
cooTHoueHuem: pV = EU . Haiitu ypaBHeHue aguabarel B IepeMEHHbBIX pP-V.



(98]

b

B wu3obapuueckoMm mporecce TeMmIeparypa HJI€allbHOTO rasa yBenuumiach BiBoe. Kax
W3MEHWUJIACh SHTPONHUS?
Haiitn usmenenue saTponuu raza Ban—naep-Baansca npu nepexone 7.V, — 71,.V,.

Tepmuueckuit K03(GUIMEHT paclIMpeHust « Ui BoAbl B mHTepBaje temmneparyp ot 0°C 1o
4°C sgBnsercs BEJIWYMHOW oOTpuuareinbHoW. HarpeBaercs wiaM oxjaxkJaeTcss BOAa IIpH
a711abaTHYeCcKoM C)KaTUX B 3TOM MHTEpBaJie TeMIeparyp?

Haiitu pabGoty naeanpHoro rasa B nuxie KapHo. M3BecTHbI TeMieparypa XOJIOJWJIbHUKA U
Harpesaress 1 MHTEpBaJlbl U3MEHEHHs 00beMa.

Cocyn ¢ uaeanbHbIM Ta30M pas3/ielieH NEeperopoiKoil Ha JABE PaBHbIE YacTH, B KaXKAOH W3
KOTOPBIX B 00beMe V HaxoAuTCs MO vV MoJiel rasa mpu temmeparype T. Ilokazars, 4yTo mocine
yAaJeHUs NePEeropoJKy U3MEHEHHUS SHTPOIIMH HE POU30HIEeT.

[Toxa3zarb, uto eciu TemnoeMkocTs Cy ~ T% TO SHTpOIUS CUCTEMBI UMEET TOT XKE XapaKTep
3aBUCUMOCTHU OT TEMIIEPATYPHI.

[IpakTnueckoe 3ansatue 5. MeToabl TEPMOAUHAMUKH

Haiitu cBoGoanyto sHepruto raza Ban — nep — Baaunbca.

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

vier )’
3
N3BecTHa cBOOOIHAS SHEPTHsI HEKOTOPOH CUCTEMBI: F' = _ERT hl[a(V)T ] Haiitu C), .

N3Becten norenuuan ['nb06ca HEKOTOPOH CUCTEMBI:

G=al(-InT)+RTIn P-TS, +U,. (a.S,,R,U, — const).
Haiitu TepMudeckoe U KaJopHuecKkoe ypaBHEHUs cocTOosiHUS. Kakoll cucteme cOOTBETCTBYET
naHHbIi noreHnuan? Kakos ¢pu3ndeckuit CMbICI TOCTOSIHHOM a?

[TonyuuTs BelpaskeHHE Ui SHTAIBIMU | MOJIS UI€alIbHOTO Ta3a.

3anucarb cooTHoUIeHHe MakcBeiuia Jiisl TEpPMOAMHAMUYECKOrO NIOTEHIUaNa, COOCTBEHHBIMU
IIEPEMEHHBIMH KOTOPOTO SABJISIIOTCS 3HTansnus H u naBnenue p.

MeToa0M HUKIIOB YCTAHOBUTH 3aBUCUMOCTh JIaBJICHHUS HACBHIIIEHHOTO 11apa OT TEMIIEpaTyphl.
[TomyuuTs sHEpruto [enpMronbiia cMecH HieaabHbIX T'a30B, COCTOSALINX U3 V, MOJIEH OTHOTO

U v, Jpyroro komnoHeHra. Haiitu usmeHnenue sHepruu [enbmronbna npu M30T€pMHYECKON

muddy3uu raza.
[lpn HU3KOH TeMIepaType SHTPOMUS SJIEKTPOHHOTO Ta3a B MeTajulaX IMpOMOpIHOHAIbHA

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

Ykazanue: He 3a6b18a12me, umo e6ce e6blpassiceHus ons mepmoduHaMuquKux nomeryuanloes

1.

HeoOX00UMO 3aNUCHIBAMb 8 COOCMBEHHBIX NEePEeMeHHbIX.

[Ipaktruueckoe 3ansatre 6. PaBHoBecue U ycTOHYUBOCTH. Pa30BbIe nmepexoabl

Onpenenuth yCIOBHUS PABHOBECHs] HW30JIMPOBAHHOW JIByX(pa3HOH JIBYXKOMIIOHEHTHOM
CHCTEMBI, KOTJIa KaXIblii KOMIIOHEHT BXOJIUT B COCTAB TOJIBKO OJTHOM (pa3bl.

Hunmueap, pas3mesieHHBIM JIETKO CKOJB3SIIIEN IEPEropoAKO Ha JBAa OTCEKa, B KOTOPBIX
HaxomdATCs Vv, U V, MOJEH HACAIBHOIO ras3a, IOMEIIEH B TepMmocrar. Haitu ycnoBus
paBHOBECHS.

Haittu umcno monein nomucroro Bomopoxna HI mpu paBHOBECMM B XMMHUYECKOW pEAKLHHU
H, +1, =2HI . VI3BecTHBI NOCTOSAHHAA peakuuu K, M Ha4aabHOE YUCIIO MOJIEH BOJOpOAA U

Hona.



4. B xakoil MPOMOPILHUHU CIEAYET CMEMIaTh a30T W BOAOPO, YTOOBI MOTYYUTH HAWOOIBIIHUN
PAaBHOBECHBIN BBIXOJl aMMHUaKa?

5. Jlns NBYXKOMIIOHEHTHOM CHCTEMbI (HalpuMep, BOAA W IOBApEHHAs COJb) OIPEIEIIUTH,
CKOJIbKO (pa3 MOTYT OJHOBPEMEHHO HAXOAUTHCS B PABHOBECHH M KAKOBO OYJIET IIPU ATOM YHCIIO
cTeneHeit cBo0ob1?

6. U3ecTHbl TemnoeMKkoCTh mapa C, yaenbHas TEIIOTA WCIApeHus, Temmneparypa. Haitu

TEIJIOEMKOCTh HACBIIIEHHOTO Tapa.
7. HaiiTu 3aBUCHUMOCTb OT TeMIIepaTypbl YAEJIbHON TEIJIOTHl UCHApEeHUsl Ha KPUBOW HCTIapEHUS

oA
ar) >

H

(T.e.

Ykazanue: 3aoauu na onpedenenue ycnosuil pasHogecus KOHKPEMHIX CUCMEM HeoOX00UMO
peuams, Ucxoos U3 0OWUX YC08ULL MEPMOOUHAMULECKO20 PABHOBECUSL U YCINOUYUBOCHIU.

[TpakTuueckue 3ansaTtus 7,8. TepMoaMHAMHKa Pa3JIMYHBIX CHCTEM

1. Bemuucmurs C, —-C, npus MOJSIPHOTO W HEMOJSPHOTO JUAJIEKTPUKOB. 3aech E-
HaIPSKEHHOCTH 3JIEKTPUUYECKOTO MOJIsl, P-monsapu3anusi AU3IeKTPUKOB.
Haiitu renmoemkocts C, u C;, paBHOBECHOT'O U3JIy4EHUS.

3. HOK@B&TB, 4TO y NapaMarH€TuKkoOB, IMOAUYUHAOINNUXCA 3aKOHY KI-OpI/I, BHYTPCHHSS SHCPTHUA 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 ANIJICKTPUKOB.

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

U
IUIOTHOCTH €T0 SGHCPIruu U = V , [IOJIY4YUTh TEMIICPATYPHYIO 3aBUCUMOCTD u=u(T)

6. Haiitu TeruioBoii 3 (HeKT N30TepPMUIESCKOTO BO3pACTAHUS HAPSKCHHOCTH MATHUTHOTO TTOJIS
ot 0 1o H g naeanbHOro napaMarseTHka.
7. Haiitu remneparypy uaBepcuu 3pdexra [Ixoyns — Tomcona st raza Ban-nep-Baanbca 6e3
TeX NPUOIIKEHHUH, KOTOpbIe ObUIN C/IETaHbl Ha JIEKLIUU.
8. HaiitTu u3meHeHne Temneparypsl pe3MHOBOTO JKI'yTa MPH €ro anabaTHIecKoOM pacTsHKEHUU
otT [, 1o [,. YpaBHEeHHE 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 — ONPeOelUumsy, KaAKoll
napamemp 051 OGHHOU cucmemvl 6y0em GHEWHUM, d KAKOU - 6HYMPEHHUM. [l 9Moe0 HYICHO
3anucame Gvipaxcerue 0 pabomsi, co8epulaemol OAHHOU CUCMEMOU U CPABHUMb C OOWUM
svipadicenuem onsa pabomvi OA=Ada. A 3amem 6ce mepmoouHamuyecKue ypagHeHust MONCHO
RUCATND 8 HYIHCHBIX NePEMEHHBIX.



03.03.02 ®usuka, HanpaBJaeHHOCTh (Ipoduib) «Puznka», PIIJI no aucuuniaune
«Tepmoannamuka», 2024 rox Hadopa, ouHasi popma o0yueHus

ITpopekTop 1o y4ueOHOH padoTe yTBepxkaeHo 21.02.24 A.A. CanamatoB
Y4eHbsIM COBETOM (hM3NIECKOTO (aKyIbTeTa

ITporokon 3aceqanust Ne 08 ot 25.01.2024

[Ipencenarens YdeHOro coBeTa

(husuyeckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeOun
3acenanueM kadgeapbl o01Ieli U TeopeTHYecKoi (PUINKH

ITporokon 3aceqanus Ne 05 ot 18.01.2024

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maitep

ABTOD (COCTaBUTEIIH) O. B. EpetHoBa

CTpykTypa pa6oueii mporpaMMbl cO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



