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1. HEJIX OCBOEHUMA TUCHUTIINHBI

I_[eJ'IB JUCIHUILINHBL «TepMO,Z[I/IHaMI/IKa» COCTOUT B U3YUCHUU Q)yHHaMeHTaHLHLIX OCHOB OITMCaHUs PaBHOBECHBIX U HCPABHOBECHBIX
TECPMOJUHAMUYCCKHUX CUCTEM Ha OCHOBE 06H.II/IX METOA0B TCPMOAUHAMUKH, HpI/IO6peTeHI/Ie HaBBIKOB PCIICHUA U UCCIICIOBAHUA
KOHKPETHBIX (1)I/ISI/I‘-IGCKI/IX 3aj1a4.

OCHOBHBIE 33J1a4U JUCITUTUTHHBL:

1. HN3Yy4YCHHUE OCHOBHBIX TMOHATUH TCPMOJANHAMUKHN U Ha4YaJl TCPMOANHAMUKHU,

2. N3Yy4YCHHUEC OCHOBHBIX METOAOB TCPMOJUHAMUKH

3. 3HAKOMCTBO C HCKOTOPBIMH NIPUITIOKECHUAMHA TEPMOIUHAMUKH.

Pe3yJILTaTBI O6y‘IeHI/IH 110 JUCHUILUIMHE HAITPAaBJICHBI HA JOCTHXXCHUEC NHIUKATOPOB!

OIIK-1.1. O6nanaer 6a30BbIMH 3HAHUSMU, IOJIYYEHHBIMU B 001aCTH (PU3UKO-MATEMAaTHYECKUX U (UJIM) €CTECTBEHHBIX HAYK;

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

OITK-1.3. ViMeeT HaBBIKK MCIIOJIB30BAHUS OCHOBHBIX MOHSATHI, 3aKOHOB (PU3MKO-MAaTEMAaTHYECKUX U (WJIM) ECTECTBEHHBIX HAYK JUIS
pelienus 3a1a4 NpohecCUOHANBHON NeITeIbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.26

2.1 TpeGoBaHuUs K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

MexaHuka

3J'ICKTpI/I‘IeCTBO U Mari€Tusm

OnTrka

MareMaTH4eCcKHii aHaIu3

JuddepennunanbHble ypaBHCHHS

Morekymsipaas Gpuzuka

2.2 JIncuMnIuHbI ¥ MPAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE TAHHOH TUCHMIIMHBI (MOAYJIs1) HE0OX0AMMO KaK NMpeAlecTBYyolee:

duznueckasi KHHETHUKA

[MoaroToBka K TpolUenype 3alluThl U 3alIUTa BBITYCKHOH KBATU(QHUKAIIMOHHON PaboTHI

HOHFOTOBKa K ¢cda4de u caavya rocyJapCTBEHHOI'O 3K3aMCHa

3. KOMIETEHLUY OB YYAIOIETOCS, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIMITTAHBI
(MOJYJIS)

OIIK-1: CnocobeH npuMeHSITH 0a30BbIe 3HAHUA B 00.J1acTH (PU3UKO-MaTeMaTHYeCKUX U (WJIM) eCTECTBEHHBIX HayK B cdepe
cBoeii mpogeccHOHATBLHOI 1esITeILHOCTH;

3HaTh:

HHH JAOCTHXKCHUA OIIK-1.1: TCOPETUUCCKUE OCHOBBI, OCHOBHBIC IOHATUSA, 3aKOHBI 1 METOABI TCPMOJANHAMHUKNA

YMmern:

Jns noctmxenust OINK-1.2: noHuMare, U3araTh 1 KPUTHUECKH aHATM3UPOBATh 0a30BYI0 MHPOPMAILUIO 10 Pa3/iely TEOPETUUCCKOM
¢bm3ukn "TepmoauHaMuKa', MOJIB30BATHCS TEOPETUIECCKIMHI OCHOBAMHU, OCHOBHBIMH TTIOHATHSIMH, 3aKOHAMU W METOIAMH
TCPMOAUHAMUKA

Baagertn:

Jns noctmxenust OIK-1.3: puzndeckuMu 1 MaTeMaTHYECKUMH METOJaMU 00pabOTKH M aHaIM3a MH(OpMAIMK 110 pa3aemy
TeopeTndeckoit pusuku "TepmoarnHamuka"

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI oﬁyqamlum?icsl JOJIZKEH

3.1|3nare:

3.11 TCOPETUIYCCKUE OCHOBBI, OCHOBHBIC ITOHATHU S, 3aKOHBI 1 METOAbI TCPMOANHAMHUKU

3.2|Ymern:
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3.2.1|noHumars, u3naraTh ¥ KPUTHUESCKU aHATU3UPOBATh 0a30BYI0 HHOOPMAIHIO TI0 pa3lielly TEOPETHYSCKOU GpHU3UKU
"TepmoamHaMuka', MOIH30BATHCS TEOPETHUECKUMU OCHOBAMH, OCHOBHBIMH MOHITHSIMH, 3aKOHAMHU B METOJIaMHU
TEPMOJIUHAMUKHI
3.3|Baagern:

3.3.1

¢usuxu "TepmoauHamuka'

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

4. OFBEM JUCLUIIAHBI (MOIY.JIST)

O6wwasn TpyooemMKocTb

33ET

Yacos o yueOHOMY IUIaHY :
B TOM YHCIIE

ayIUTOpHBIC 3aHATUS : 52
caMocTosiTeIbHast paboTa :
4acoB Ha KOHTPOIb : 36
KOHTaKTHas pabora: 61,4

108

10,6

9K3aMEHBI 7

Bunp! koHTpoONIs B cemecTpax:

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

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

/JTex/

1.2 Brenenne. HyneBoe Hauano TepMOAMHAMUKH. 7 1 JIT.1 JI1.2J12.1 JI2.2
IIpeamMer u3ydeHus TepMOJUHAMUKY U CTATUCTUUECKOM QU3UKU U 013233 35455
UCIIOJIb3yeMble MeTOAbl. OCHOBHBIE TIOHATHS TepMOIUHAMHKU. HymeBoe
HayaJo TePMOJUHAMUKY U CIE€ACTBHS U3 HETO.

/Cp/

1.3 IlepBoe Havano TEPMOANHAMUKH. 7 4 JI1.1J11.2J12.1 J12.2
TemsoTa U paboTa, MepBOe HAYAI0 TEPMOAMHAMHUKH. TerIoeMKOCTb. D1320335435
YpaBHEHHS TEPMOJUHAMUYECKUX IIPOLIECCOB.

/J1ex/

14 IlepBoe Hawano TepMOIMHAMUKH. 7 4 JIT.1 JI1.2J12.1 JI12.2
Terutora u pabota, IepBoe Ha4aI0 TEPMOAUHAMUKU. TEIIIOEMKOCTb. 013233 54 55
VpaBHEHHS TEPMOJMHAMHUYECKHX MPOLIECCOB.

Mp/

15 IlepBoe Hawano TepMOIMHAMUKH. 7 1 JIT.1 JI1.2J12.1 JI12.2
Terutora u pabota, IepBoe Ha4aI0 TEPMOAUHAMUKU. TEIIIOEMKOCTb. 013233 54 55
VYpaBHEHHS TEPMOJMHAMHUYECKHX MPOLIECCOB.

/Cp/

1.6 Bropoe Hauano trepmoauHamMuku. DHTponus. ClioBecHble POPMYTUPOBKI 7 7 JIL.1JI1.2J12.1 J12.2
BTOPOTO Havaja. DMIUpHUecKas U abcomroTHast SHTponus. CBsI3b MEXAY 013223334055
IMITUPUYECKOH U aOCOMIOTHOM Temmepatypoii. OCHOBHOE ypaBHEHHE
TepMoArHaMUKH. Berancnenue sutponun. Teopema I'n66ca. Bropoe Hauano
JUTSl HEPAaBHOBECHBIX IIPOLIECCOB, 3aKOH Bo3pacTanus dHTponuu. [{ukn Kapro.

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

BTOPOT0 Hayana. IMIupuueckas u abcoaroTHas 3HTponus. CBs3b MEXKILY
SMIHUPHUYECKON U a0COMOTHOI Temneparypoil. OCHOBHOE ypaBHEHHE
TepMoauHaMukn. Beraucnenue sutponun. Teopema ['m66ca. Bropoe nagamo

JUIs. HEPAaBHOBECHBIX TPOLIECCOB, 3aKOH Bo3pacTtanus suTponuu. [{ukn Kapao.

Teopemsr KapHo. /TIp/

01323354055
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1.8 Bropoe nauano TepmMoauHamMuku. OHTponus. CiaoBecHble HOPMYIUPOBKU JI1.1 J11.2J12.1 J12.2
BTOPOT0 Hayasa. IMIUpUueckas u abCoaroTHas SHTponus. CBsI3b MEXILY 213232334035
SMIIUPHUYECKOil 1 abCcoMOTHOM TemnepaTypoil. OCHOBHOE ypaBHEHHE
TepMouHaMuKu. Beruuciienue sutponun. Teopema ['mn66ca. Bropoe Hayano
JUIs HEpaBHOBECHBIX IIPOLIECCOB, 3aKOH Bo3pacTanus suTponuu. Lukn Kapao.

Teopemel Kapno. /Cp/

1.9 TpeTrbe HaUaI0 TEPMOAUHAMUK. JI1.1J11.2J12.1 J12.2
Tperbe HaUaI0 TEPMOAMHAMUKH U CIEACTBUS U3 HETO. 213232334035
/J1ex/

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

Pa3znen 2. MeToabl TepMOAUHAMUKH

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

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

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

Pa3nea 3. PapHoBecHe H yCTOHYMBOCTH TEPMOAUHAMUYECKHX CHCTEM.
®da3oBble Mepexoabl

3.1 OO0u1re yciaoBUs TEPMOJIMHAMUYECKOTO PABHOBECHUS U YCTOWYHUBOCTH. JI.1J11.2J12.1 J12.2
PaBroBecue u ycroitunBocTs romoreHHbIx cucteM. [Ipuamm Jle-1llatenne 2013252334035
-bpayna. Xumuueckoe paBHOBECHE B TOMOT'€HHOH cucTeMe. PaBHoBecue
rereporeHHbIx cucteM. [Ipasuio ¢as ['m60ca.
da3oBbIe epexo/Ibl IEPBOrO M BTOPOro posa. YpasHenue Kianeipona-

Knaysuyca u ypaBuenust Opendecra.
/JTex/

3.2 OO1mme ycIoBHs TEPMOJHHAMUYECKOTO PABHOBECHS M YCTOHIHBOCTH. JI1.1J11.2J12.1 JI2.2
PaBnoBecue u ycroitunBocts romoreHHbIx cucteM. [Ipunmun Jle-1llarense 0132235435
-bpayna. XuMndeckoe paBHOBeCHE B TOMOTEHHOM cucTeMe. PaBHOBecHe
reTeporeHHsIx cucreM. [Ipasuio da3 I'nb6ea.
dazoBble nepexo/Ipl epBoro pona. Ypasuenue Knaneipona-Knaysuyca.

Mp/

3.3 OO611re yCIoBUS TEPMOJINHAMUYECKOTO PABHOBECHS M YCTOWYHUBOCTH. JIT.1JI1.2J12.1 J12.2
PaBHoBecue u ycToitunBocTh roMmoreHusix cucreM. Ipunnun Jle-Ilarense 013233 24 35
-bpayna. XuMndeckoe paBHOBeCHE B TOMOTEHHOM cucTeMe. PaBHOBecHe
rereporeHHbIx cucteM. [Ipasuio ¢as ['m6Oca.
da3oBbIe IIEpex0/Ibl IEPBOIO M BTOPOro poja. YpasHenue Kianeipona-

Knaysuyca u ypaBuenust Opendecra.
/Cp/
Paznean 4. [Ipumenenne TepMOIHHAMMKHI

41 TepmonnHaMKKa AUSJIEKTPUKOB U MarHETUKOB. TepMoAMHAMUKA JI1.1 J11.2J12.1 J12.2
MOBEPXHOCTHBIX SIBIEHUH. MeTObI MOTYYCHUSI HU3KUX TeMIepaTyp: 3¢ dext 0102333435
Jbxoyna-Tomcona, meron annabaTHYeCKOro pa3MarHMYMBaHUs
napaMarHeTHKoB. /JIex/

4.2 TepmoanHaMKKa AUSJIEKTPUKOB U MarHETUKOB. TepMoAMHAMUKA JI1.1 J11.2712.1 J12.2
MOBEPXHOCTHBIX SIBICHUH. MeTOo bl OTyUeHUS] HU3KUX TeMIepaTyp: ¢ dexrt 01022333435
Jxoyns-Tomcona. /TIp/

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

HNOBEPXHOCTHBIX SIBJICHUI. METOBI IOMyYeHUsI HU3KUX TeMIepaTyp: sd ekt
Jhxoyns-ToMcoHa, MEeTOJT aiHabaTHIEeCKOro pa3MarHYnBaHUs
napaMarseTukos. /Cp/

01022333435

Pazgen 5. OcHOBBI HEPABHOBECHOH TePMOAUHAMUKH
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5.1 HcxonHble OJI0XKEHUS IMHEIHON Teopun HeoOPaTUMBIX IIPOLIECCOB. 2 JI1.1 J11.2J12.1
VYpaBHeHus nokaneHoro 0ananca. CootHomienuss OHcarepa, MPUHIIKIT 21320335435
MHUHUMYMa IIPOM3BOACTBA SHTPOIHH. /JIeK/

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

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

01052393 54 55

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUIOB OLEHOYHBIX CPEACTB

OTt4eTsl o 3aa49aM (10 MPaAKTUIECKUM 3aHATHSIM)
KounrpomnbHas paboTa
Bormpocsr k sk3ameny

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

3amaun K MPaKTUIECKUM 3aHITHIM IIpecTaBieHsl B [Ipunoxennn 1; mpumep BapranTa KOHTPOIBHOU paboTh mpezcTasieH B Done
OIIGHOYHBIX CPE/ICTB IPOMEKYTOUHON aTTECTallUK Mo AucuuILIHHe "TepmoarnHamuka”

6.3. TunoBble KOHTPOJIbHbIE BONPOCHI U 3aaHUS ISl MPOMEKYTOYHOM aTTecTAllNU

BOHpOCBI K 9K3aMEHY

PN =

L LW LW WWNNDNINDNDNDNDNDNDEND /=== === == \O
NPHWNN—L,OOVOINWNSA, WOV WND—O-

IIpenmer u 3anauu TII*.

Hynesoe Hauano TI*.

IepBoe Hauano TJI*.

YpaBHEHHS COCTOSHUS*.

TermoeMKOCTH, TepMHUYecKre KO3()OUIIMESHTHI*.

OcHosusle T/] npoueccor™.

CroBecHble (HOpMYyIHPOBKH 2-To Havana T/T*.

DHTponHA*, Mepexo]] 0T IMIUPHUYECKON SHTPOITHHU K aOCOIIOTHOH.
Temnepatypa*, cBA3b SMIUPUIECKON U aOCOIIOTHON TeMIepaTyp.

. OcHoBHoe ypaBHenue T/] u ero crnenctBus™.

. Beraucnenue surponun®*. Teopema ['n66ca.

. Bropoe nauano T/l myist HeoOpaTUMBIX MPOIIECCOB™*.

. Tpetbe Hauano T/ u ero cneacTBus™.

. Muxn Kapuo*. Teopemsr KapHo.

. Tl moTeHIMaIbl IPOCTHIX CUCTEM™.

. TJI moTeHIHAabI CIIOKHBIX CHCTEM™,

. Tl moTeHIMaIIbl CUCTEM € IIEPEMEHHBIM YHCIIOM YacTHI*.

. MeTox KpyroBBIX POIIECCOB¥.

. O6uue ycnosus T/ paBHOBecus ™.

. YcioBus paBHOBeCHS ABYX(ha3HOH OJJHOKOMIIOHEHTHOM CHCTEMEL.
. YcnoBus ycTOHUMBOCTH paBHOBecUs 0HOpoAHOM cucTeMsbl. [Ipunnun Jle -Illatense - bpayna.
. PaBHOBecue rereporeHHsIx cucteM. [Ipasuio ¢a3 'ubdoca.

. XUMHY€ECKOE paBHOBECUE B OJIHOPOJHOI cuCTEME.

. TerutoBoe  MoHM3annoHHOE paBHOBecue. Popmyna Caxa.

. Knnaccudukanus ¢pa3oBbix nepexoos.

. YpaBuenue Knneiipona-Knaysnyca.

. YpaBHenus DpeHdecra.

. TII nM3neKTpUKOB.

. TJI MarHeTUKOB.

. Tl nOBepXHOCTHBIX SIBJICHUI.

. MeTozpl osry4eHus HU3KUX TeMIepaTyp

. MicxoHble 1ooeHus IMHEHHOW TeOpUH He0OPaTUMBbIX IPOLIECCOB.
. YpaBHEHUS JOKaJILHOTO OanaHca.

. CoorHomenus B3aumHoctu OHcarepa.

. [TpuHIMIT MUHUMYMa MTPOU3BOJICTBA SHTPOIIHH.
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HpHMeanHe: *OTMEUEHBI BOITPOCHI, BXOAAIINE B CITUCOK BOITPOCOB «TCOPETUICCKOIO MUHUMYMAa).

6.4. Kputepuu oneHnBaHus

Texymuii KOHTPOJIb TEOPETHYECKUX 3HAHUM U IPAKTHYECKUX HABBIKOB IIPOU3BOIUTCS HA MPAKTHYECKUX 3aHATHIX B BUIE
KOHTPOJILHOW paboTEI, a TAaK)Ke B BU/IE OTYETOB MO TEMaM MPAKTUUECKUX 3aHATHH, KOTOPHIE CTYAEHT CIaeT B TEYSHUE CEMECTpa.

1. IToceieHue JIEKIUOHHBIX 3aHATHNA. MaKCUMabHBIH PEUTHHTOBBINH 0aT=6.

2. IIpaktuyeckue 3aganus

2.1. MocenieHre NPaKTHYECKUX 3aHATHI. MaKCHUMaJbHBIA pEHTHHTOBBIN Oaii=3.

2.2 Cnaua 3ama4 o teme «Temora u paborta. YpaBHEHHUS COCTOSIHUD). MaKCUMaIbHBIN peHTHHIOBBII Oayn=7.

2.3 Cnaua 3ama4 o teme «IlepBoe Havano TepMOANHAMUKHU. TEMI0eMKOCThY». MakCUMalIbHBINA pEHTUHTOBBIHN Oay=7.

2.4 Cpava 3azau 1o TeMe «BTopoe Hadaso TepMOJUHAMUKU. BeluncieHye sHTponumy. MakcuMallbHbIH peHTHHTOBBIH O6amn=7.
2.5 Cnaua 3a1a4 1mo teMe «MeTo/bl TEpMOTUHAMUKIY. MaKCUMalbHbIN PeUTHHIOBBINH 0amT=7.

2.6 Cnaua 3a1a4 1o teme «PaBHOBecHe U YCTOHYMBOCTh TEPMOANHAMUYECKUX cucTeM. Pa3oBble repexoib». MakcUManbHbINA
peiTUHrOBbIH GayT=7.

2.7 Cnaya 3ama4 o teme « TepMoIMHaAMUKa pa3IMYHbIX CUCTEM». MaKCHUMabHBIA peHTHHTOBBIN Oaii=7.

3. KonTponbHas padora o Teme «Hadana u MeTo1er TepMOAMHAMUKIY . MaKCHMaIbHBINA pEeUTHHTOBBIN 0aiin=9.

Htoro: 60 6anioB

OTuer 1o 3a7a4aM Mo pa3yMeBaeT pelieHre 3a/1a4 U3 MPe/JI0KEHHOT0 CIHUCKa 33124 K AUCIUIUIHHE U YMEHUE OOBICHUTD X0
pemenus 1-2 3axad u3 TEMEI.

CTyneHT nojy4Jaer:

7—6 GayuIoB B TOM ciydae, eciu pemeno >80% 3a1ad, cTyAeHT OOBSICHSET pellieHne 3a1ad, TeMa ClIaHa BOBPEMS;

5-3 GamnoB, ecnu peuieHo >80% 3axad, CTYACHT OOBSCHSAET pelICHHE 3aj1ay, TeMa C1aHa He BOBPEMSI;

3-1 6am1, ecnm pemeno <80% 3aad, CTYAEHT OOBACHSET PEIIeHUe 3a1ad, TeMa C/IaHa He BOBPEMSL.

Ha xoHTposbHO# paboTe CTyIeHTY NpeiaracTcs peluTh Tpy 3a1a4u. KoHTposibHast paboTa, BBITOJHEHHAS CTYJCHTOM, OI[CHUBACTCS
1o 9-Tu GaTBHOM IITKaJIe, PYKOBOJCTBYSCH P ATOM CIIETYIOIIUME KPUTCPUSMHU:

CTyzeHT nojyJacT:

9 6aiI0B, eCiH MPABUILHO U C MOSCHEHUSIMU PEIICHBI TPU 3a1a4H;

8-7 6autoB, €CITH PEIICHBI TPH 33/a4H, HO €CTh OLIMOKHY,

6 6ayIoB, eCIIH TPABUIILHO U C MTOSCHEHUSMH PEIICHBI JIBE 3a/1a4H;

5-4 Gana, eciiu peleHsl 1BE 3a1a4H, HO €CTh OIINOKH;

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

2—1 Ga, eciu YaCTHYHO pellicHa OJTHA 3ajava.

Ecnu ctyneHT 3a BpeMs paboThl B ceMecTpe Habpai 55—60 6anioB, OH 0CBOOOKAAETCS OT PEIeHUs 3aa4l Ha DK3aMEHe.

Ecnu ctyneHT 3a Bpems paboThl B ceMecTpe Habpas MeHee 25 0anioB, Al HEro 3K3aMeH IPOXOIUT B [[Ba 3Tana. Ha nepBom stane
CTYJCHT BBINONHAET TecT U3 10 BompocoB. Kak bl TpaBUIbHBIH OTBET OLleHIBaeTC B 3 Oamna. UToObI TeCT OBLI 3a4TeH, CTYACHT
JIOJDKEH J1aTh NIPaBUIIbHBIE OTBETHI 110 KpaiiHel mepe Ha 6 BonpocoB u3 10. Ha BTopoM sTamne cTyieHT 0TBe4aeT Ha BOIIPOCHI
9K3aMEHALMOHHOTrO OuieTa.

DK3aMEHAlMOHHBIH OUIIET COJEPXKHUT ABA TEOPETHIECKHUX BOMPOCA U 3ajady.

3a 0TBeT 10 3K3aMEHAI[IOHHOMY OMIIETy CTY/CHT IOTyJacT:

40-35 GannoB, €ClI OH IEMOHCTPUPYET OTIIMYHOE 3HAHHE MaTepHana, Kak JICKIIMOHHBIX 3aHATHH, TaK U TeM, BBIHOCUMBIX Ha
CaMOCTOsATENbHOE 00yUeHHUEe, OTBETHI Ha 00a BOIIpoca OUIIeTa, BOCHPOU3BES COOTBETCTBYIOIIUE MATEMATHUECKUE BBIKIAKH U
JIOTHYECKHE PACCyKISHHs, 3aa4a MOTHOCTBIO PellieHa, CTYISHT MPaBUIIBHO 000CHOBBIBAET PEIICHHE.

35-25 6amoB, eci CTYACHT TBEPAO 3HACT yIeOHO-IIPOrPaMMHBIH MaTepuai, TPaMOTHO U MO CYIIECTBY H3JIaraeT ero, HO IIPH 3TOM
JIOIYCKAIOTCS HETrpyOble OIMOKY IPH BEIBOJE (HOPMYI U PEIICHUH 331241 UM OTCYTCTBYIOT HEKOTOPHIX HJIEMEHTOB BBIBOAA.
25-10 6amIoB, €CIH 3HAET «TEOPETHUECKHII MHHIMYM», T.€. OTBeUaeT Ha 6a30BEIif BOIPOC U 3HACT OCHOBHEIC ITOHATHS, COOTHOLICHHS
(6e3 BeIBOZIa), HA3BaHUE U CMBICT (PU3NUECKUX BEJIMYHUH IO JPYTHM BOIpOcaM Ouiera.

ABTOMaTHYeCKas OlleHKa "yJOBICTBOPUTEILHO" BhICTaBIIsICTCA 32 51-60 OasoB (Oanibl TeKyIlei aTTecTalmn).

Hroropas onenka "oTimuHo" BeIcTaBisgeTcs 3a 91-100 6aios;

Urorosas onenka "xoporro" BeicTaBinsercs 3a 71-90 6anos;

Hrorosas oneHka "y10BIeTBOPUTENBHO" BBICTaBIsIeTCs 3a 51-70 Gaios;
Urorosas orenka "HeymoBineTBoputeabHO" BeIcTaBisieTcs 3a 0-50 6amios.
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7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JIST)

7.1. Pexomengyemas JiuTepaTypa

7.1.1. OcHOBHAs1 JIUTEpPaTypa

ABTODBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecype
JI1.1 |Pymep 1O. b., PeiBkua | TepMoauHamMuKa, CTaTUCTHYECKAs (PU3HKA U KHHETHKA: y4eOHOE Mockaa : Hayxa, 9BC
M. OI. nocobue 1977
(https://biblioclub.ru/index.php?page=book&id=482845)
JI1.2 |Bba3apos U. I1. TepmonuHaMuKa: yueOHUK AJIs CTYACHTOB By3a Mocksa: Beicias

mkoia, 1983

7.1.2. JlonoHuTeIbHAS IUTEPATYpPa

ABTOPBI, COCTaBUTENIN 3armaBue W3natensctBo, rog| Pecypc
JI2.1 [AncemsMm A. 1. OCHOBBI CTATUCTHYECKOW (DU3UKHU U TEPMOIMHAMUKH: MOHOTpaduss |Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=479541) Hayxa|l naBHas
penakius Gpusnko
-MaTeMaTHYECKON

nuTepatypsl, 1973

J12.2 3aga4y 0 TEPMOAUHAMUKE U CTaTUCTUYECKON (pU3UKe: HaydHas Mocksa : Mup, 3BC
JUTEpaTypa 1974
(https://biblioclub.ru/index.php?page=book&id=482853)

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"

31 |Jlanb [DneKTPOHHEIH pecypce] : neKTpoHHO-0nbImoTeHas cucteMa (OBC) / m3narensctBo Jlans. — URL: http://e.lanbook.com/

32 |YHuBepcurerckas OMOIMOTEKa OHIAWH [ DIEKTPOHHBIN pecypc] : anekTpoHHo-0ubmmoTeynas cucrema (OBC) / 000
Hupexrtmenua [Tabmummmnar. — URL: http://biblioclub.ru/

33  [¥Opaiit [OnekTpoHHBIH pecypc] : 31eKTpoHHO-0ubmoTeuHas cucrema (3bC) / uznarenscrso FOpaiit. — URL:
https://biblio-online.ru

D4 |Znanium.com [DeKTpOHHBIH pecypc] : 37eKTpoHHO-0ubmoTeunas cucrema (ObC) / HayuHo-u3aaTenbCKuii HEHTp
VHOPA-M. — URL: http://znanium.com/

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

7.3 Ilepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

7.3.1 IlporpaMmmHoOe oGecnieyeHue

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnexTpoHHBIH KaTanor HayuHoi 6ubanorexku Yenl'Y [DnextponHslii pecypce] : 6a3a ganubix / Yenso. roc. yH-1. — URL:
http://library.csu.ru/ru/ - Yensbunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaitst
American Physical Society : caitr. — URL: http://journals.aps.org/about — 3. anrm. — Pesxum 1ocTyIa: TOJIBKO U3 CETH YHHBEPCHUTETA. —
TekcT : 2NeKTPOHHBIN.

3. Web of Science : mynpTuancunmmHapHas pedepatiBHas 6a3a gaHHbIX / Kommanus Thomson Reuters. — Pexxum goctyma: asst
3apeructpup. nons3osareneiit Uenl'V. — TekCT : 3NeKTpOHHBIN.

4. Scopus : peteparuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anrit. — Pesxum fgocryma: s
3apeructpup. nonp3osareneit Uenl'yY. — TekcT : 3eKTpOHHBIH.
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5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. auri. — Pesxxum goctyma: 1yist 3apeructpup. nons3osareneit Yenl'Y. —
TekcT : 37eKTPOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIITUIIJIMHBI (MOY JIST)

IIJ'I?{ peanusanuu JUCHUITIINHBI UCIIOJIb3YIOTCS y‘le6HI>Ie AyJUTOPUU IJIs1 NPOBEACHUA 3aHATHH JICKIIUOHHOT'O TUIIa, CCMUHApCKOI'o
THUIIA, TPYNIIOBBIX U UHAWBUAYAaJIbHBIX KOHCyHLTaL{Hﬁ, TCKYIIECTO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTallur, a TAKXKC ITOMCIICHUA TJIA
CaMOCTOSITESIILHOU pa60TI>I.

VuebHbIE ayTUTOPUH YKOMILIEKTOBAHbI CIICIIHATH3HPOBAHHON MEOEIbI0 M TEXHIIECKHMH CPEICTBAMHU O0yUEHHS - MyTbTHMEIUIHHBIM
00opynoBaHueM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKN).

Jlnst mpoBeeHust 3aHATHH JIEKIIMOHHOTO TUITA IPEJIararoTcsi Habopbl IeMOHCTPAIMOHHOTO 000PYIOBaHUS U Y4€OHO- HATIISIJHBIX
rocoOuii (MynbTUMETUIHBIE TPE3EHTALIUN).

Hcnons3ytores aynuropus Ne205 - untansHblil 3a1 Ne3 (yueOGHbIi kopryc Nel) u aynuropus Ne206 - 37eKTpOHHBIN YUTaIbHBIN 32l
(crenmanm3upoBaHHBIN MenuaneHTp) (yueOnsrit kopyc Nel) mist caMmocTosTenbHO#M paboTHI CTyIeHTa, OCHAIEHHBIE IEPCOHATBHBIMHI
KOMITbIOTE€paMHU, MyJIbTUMEANNHHOMN anmapatypoil. B aynuropusx obecreder TOCTYI K pa3IMuHON CIIPaBOYHOM JIUTEpaType,
SHIMKJIONEIUAM, OHOIHOTpa)UIeCKUM U TIOJTHOTEKCTOBBIM 0a3aM JaHHbBIX, HH()OpMaIIMOHHBIM pecypcaM « HTepHEeT».

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUIIIMHBI (MOY JIST)

OcBoeHne cojepkaHus yaeOHOH TUCIUILTHHBI « TepMOINHAMHKa» OCYIIECTBIIETCS Ha JIEKIHUAX, IPAKTHYECKHX 3aHATHAX U B
Ipolecce caMOCTOATENbHON YUeOHOH NeITeIbHOCTH CTYACHTOB.

JlextnOHHBIE 3aHATHS 00ECIEYNBAIOT TEOPETHUECKOE H3YUCHNUE TUCIUILIHHEL. OCHOBHBIMH METOJAMH O0Y9IEHHS SBIAIOTCS
nH(OPMALOHHO-00bACHUTEIbHBII U TpoO1eMHbIH. Ha neKnusIx u3inaraeTcs OCHOBHOE COZlepKaHUe TeM IPOrpaMMBl, IPOBOAUTCS
aHaJIM3 OCHOBHBIX IIOHATUH U pACCMATPUBAIOTCS IPUMEPBI.

JleKMOHHBINH MaTepuall SBISETCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUIS YCBOGHUS yuyeOHOH auciuIuiunel. Ero o0s3arensHo
HE0oOXOANMO JOTONHUTH MaTEPHAIOM OCHOBHOI! U TOTIOTHUTENBHOH IUTEPATyphI IO TEME.

IIpaxkTudeckue 3aHATHUSA CIIYKaT Ul 3aKPEIJICHUS TEOPETHYECKUX OCHOB, M3JIaraeéMbIX B JIeKIHAX. Ha npakTudeckux 3aHATHAX
oOydJaeMble OBIIaJeBafOT OCHOBHBIMH METOJaMH U IPHEMaMH pelIeHns 3aaad. 11 mpoBeAeHns TEKYIIero ¥ IpoMeKyTOTHOTO
KOHTPOJISI IPOBOAUTHCS] KOHTPOJIbHAS Pad0Ta U 3aILUTHI 33124 10 KaXI0H TeMe MPaKTUUECKUX 3aHATHH. 3aIuTa 3aa4d To TeMe
HoJpa3yMeBacT PEeIleHUE 3a1a4 U3 IPEAJ0KEHHOTO CIIUCKA 3a/1a4 M yMEHUE 00bACHUTH X0/ pelueHus 1-2 3anad u3 remsl. Cucrema
KOHTPOJIbHBIX MEPOIPUSTHI T0JDKHA 00eceynBaTh 0ObEKTUBHYIO OLICHKY 3HAHUI U HaBBIKOB CTYJEHTOB, CIIOCOOCTBOBATH
HOBBIIIECHAIO 3P (GEKTHBHOCTH BCEX BUAOB YUEOHBIX 3aHATHI, BKIIFOYasi H CAMOCTOSTENBHYIO PaboTYy.

Ba)kHBIM MOMEHTOM IIPU U3YUCHUH JTIO00H JUCIMIUINHEI SBISETCS OpraHu3alusl caMocTosTeNbHON paboTsl. IIpu ocBoeHnn
MaTepualna He clIelyeT CTPEMUThCS K MeXaHMIeCKOMY 3alIOMHHAHUIO IIPHBEICHHBIX ONpeAeNICHNH, (GOPMYITHPOBOK H ITOTOKEHHH,
ecnu TpeboBanus kK Bam mpsiMo He yka3bpIBaloT Ha 3T0. BriosiHe 3¢¢hexTHBHOI MOXKET OKa3aThCs IOMbBITKA IOHATH CYTh SIBJICHMUS,
BBIPab0OTATh CBOE OTHOLIEHHUE K HEMY, OIIUPAsCh HAa MaTepHall, COAEPKAILUICS B pEKOMEHI0BAHHOM nuTeparype. Taxoke
PEKOMEH1yeTCs PABHOMEPHO PACIPEETSITh Harpy3Ky CaMOCTOSITEILHOTO 00Y4eHUs B TEUCHUE CEMECTpa.

B ciyyae npuMeHeHUs pH 00YYEHHU JUCIUILIMHEI 3JIEKTPOHHOTO 00YUCHUs!, TUCTAHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI
o0uIeHre 00yJaONIUXCS ¥ MPETOIABATENS OCYLIECTBISETCS B PEKMME PEATBHOTO BpeMEHH (OHIIaiH-TIeKInK (B€OUHAPHI), YaThl,
BHJIC0-KOH(EPEHIINH U JIP.) UITH OTIOKEHHOT0 BpeMEHH (CHcTeMa TucTaHiionHoro ooy4denus Moodle, MS Office365, dopymsr,
SIIEKTPOHHAS TI0YTA H JIP.).

HpI/I O6y‘ICHI/II/I Jin ¢ OrpaHUYCHHBIMU BO3MOXXHOCTAMUA 3J0POBBA JICKTPOHHOC 06yquHe, JUCTAaHIIUOHHBIC 06p330BaTeHI>HI>Ie
TEXHOJIOTMHU MPEAYCMATPUBAIOT BO3MOKHOCTDb IPpUEMA-TICPpEaaun I/IH(l)OpMaHI/II/I B JOCTYIHBIX IJI HUX q)opmax.

Peanu3anys AUCHUILIMHBL C IPUMEHEHUEM 3JEKTPOHHOI0 00ydeH s, JUCTAHIMOHHBIX 00pa30BaTeNbHbIX TeXHOI0rUi (nanee — 90,
J1OT) ocymectiseTcs Ha ocHOBaHUH «I10I0KEeHNUS 0 peanu3anuy OCHOBHBIX U JIOTIOJHUTEIBHBIX 00pa30BaTeNbHBIX IIPOrPaMM ¢
IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOIUH B (helepalbHOM I'OCYyJapCTBEHHOM
OI0/PKETHOM 00pa30BaTEIbHOM YUPEXKICHUH BhIcIIero oopazoBanus «YenssOMHCKuI rocy1apCTBEHHBIH YHUBEpCUTETY, «IlonoskeHns
0 TOpsIKE 3a4eTa 00YHaIOIIMHCS 110 OCHOBHBIM ITPO(ECCHOHAIBHBIM 00pa30BaTENbHEIM IIPOTPaMMaM BBICIIIET0 00pa30BaHUs B
OI'BOY BO «Uenl'Y» pe3yabTaToB OCBOCHHUS B OPraHU3aIHSIX, OCYILECTBISIOINX 00pa30BaTEeNIbHYIO ACATEIBHOCTD, yU4EOHBIX
IPEAMETOB, KypCOB, TUCLHUIIIUH (MOAYJEH), IPAKTUK, JOIOIHUTEIbHBIX 00pPa30BaTENbHBIX IPOrpaMM» HOCPEACTBOM AIEKTPOHHON
nHpopmMamoHHo-o0pa3oBarensHol cpenbl PTBOY BO «Yenl'Vy». B uckimounrenbHbIx ciaydasx (popc-Maxop H T.I1.) pH
peanu3anuu 00pa3oBaTesibHOU AesTenbHOCTH ¢ mpuMeHeHneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOSIINE B IEPEYCHb
3JIEKTPOHHOM HHPOPMAITMOHHO- 00pa30BaTEILHON CPEJIbI.
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10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCA C UHBAJIMJHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 310POBbA

OcBOeHHE TUCUMILTAHBI HHBAIHIAMH U JUIaMH C OTPAHHYCHHBIMH BO3MOYKHOCTSIMH 3[0POBBsSI OCYILIECTBIISICTCS C HCIIOJIb30BaHUEM
CHEIHATIBHBIX TEXHUYECKUX CPEICTB W HH(POPMAIMOHHBIX TEXHOJOTHUH, MpPEIOCTaBISIEMBbIX PeCypCHBIM yd4eOHO-METOANIECCKHM
LEHTPOM 10 OOYYCHHI0 WHBAIMIOB W JIMI[ C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 370poBbs Yenl'V mo 3ampocy o0ydaromerocs
(MOOHJIbHBIC CIICIMANBHBIC TEXHHYSCKUE CPEACTBA JUIS JIMI C HAPYNICHHSAMH 3pEHHS M C HApYIICHHEM CJyXa, aCCHCTHBHBIC
HHPOPMAITUOHHBIE TEXHOJIOTHH).

IMpu HE0OXOMUMOCTH Ui OOYYAIOIIMXCS C HApYIICHHSMH 3pEHUS Ha pabounmx MecTaxX JJisl MPOBEICHUS MPAKTUYCCKUX HIIH
1abopaTOPHBIX 3AHATHII YCTAHABIMBACTCS CIICLHATIBHOEC MPOrpaMMHOE obecnedeHue (MporpamMma PEveBOil HABHUTALWH, PEYCBBIC
CHHTE3aTOPbI, KPAHHbIC JTYTIBI).

B y4eOHble ayauTopuu 0OecrieynBaeTCs OCCIPEMATCTBEHHBIN JOCTYI A OOYYAMOIIMXCS C WHBAIHAHOCTBIO M C OTPAHHYCHHBIMU
BO3MOKHOCTSIMH 3I0POBbs. B Kaxk70# ayauTOpuu, rie 00y4atoTCcsl HHBAIHUIBI U JHIA C OTPAHUYSHHBIMHU BO3MOYKHOCTSIMH 3/I0POBbS,
[peIyCMaTPUBACTCS COOTBETCTBYIOIIEE KOJIUISCTBO MECT AV O0YUAFOIIMXCS C YYSTOM HAPYILICHHUH UX 30POBBSL.

JI1st OCBOCHMS AUCIMILTHHBI MHBAJIMIAM U JIUI[AM C OTPAHUYCHHBIME BO3MO)KHOCTSIMHE 3I0POBbSI TIPEIOCTABIIACTCS JOCTYIT K TEYATHBIM
HCTOYHHMKAM, UMEIOIIMCS B HaydHoi Gubmroreke Yenl'V, ¢ IMOMOIIBIO CIIENHATIBHBIX TEXHUYECKUX CPEACTB; JOCTYI C MMOMOIIBIO
CHEIHATBbHBIX TEXHHYSCKUX M MPOTPAMMHBIX CPEICTB K IJIEKTPOHHBIM HMCTOYHHKAM, MPEICTABICHHBIM B (DOpME 3JIEKTPOHHOTO
JokyMeHTa B poHme HayuHo# 6ubnroTekn Yenl'Y Min 3JeKTpOHHO-OMOIHOTEUHBIX CHCTEMAX.

V4eOHO-METOJMIECKHE MATEePHANbl AT OOYYAIOMINXCS M3 YHMCIA WHBAIUIOB M JIAI C OrPAaHUYCHHBIMHA BO3MOYKHOCTSIMH 370POBBSI
MPEIOCTABISIIOTCS B OpMax, alaliTHPOBAHHBIX K OTPAHUYSHHUSM UX 3I0POBbSI H OCOOCHHOCTSIM BOCTIPHUATHS HHPOPMAIIHH.

J11st MHBANKIOB U JIAL[ C OTPAHHYCHHBIME BO3MOXKHOCTSIME 370POBbSI OCBOCHHE [IHCIUILIAHBI MOXKET OBITh YACTHYIHO HIIH MTOJTHOCTHIO
OCYIIECTBIICHO C HCIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOIOTHIA.

Ilpn mpoBeqeHHH MPOMEKYTOYHOW AaTTeCTAllMH MO TUCLMIUIMHE OOYYarolIUMCS C HMHBAJIMTHOCTBIO M C OTPAHHYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0OPOBBsSI OOECIIEUMBACTCSI MO HMX 3asABICHUIO NPENOCTaBICHHE B JIOCTYMHOW (opMe B 3aBUCHMOCTH OT WX
WHIWBHIYaJIbHBIX OCOOCHHOCTEH HHCTPYKUMH O IIOPSIOKE IPOBEIACHUS MPOMEKYTOYHOM aTTECTAl[MH, OLCHOYHBIX CPEICTB H
BO3MOXKHOCTH OTBETOB Ha 3ajaHus (MHCbMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMITbIOTEpE, MHUChbMEHHO mipudroM bpaiins, ¢
HCIIOJIB30BAHUEM YCITyT aCCHCTEHTA, YCTHO).

ITpu npoBefeHUH MPOLIEAYPHI OLICHUBAHUS PE3YJIbTATOB 00YUCHHSI WHBAIHUIOB U JIUI] C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 3IOPOBBSI
IpeIyCMaTpUBAETCs UCIOIB30BaHue penocTaBieHHbIx Yenl 'V mwim cOOCTBEHHBIX TEXHUYECKUX CPECTB, HEOOXOIMMBIX UM B CBSI3H C
X MHAUBUAYAJIbHBIMU OCO6€HHOCT${MI/I. HpI/I HCOGXO)J,I/IMOCTI/I HHBaJIWAaM M JIMllaM C OrpaHU4YCHHBIMU BO3MOKXHOCTAMU 3J0POBbs
MPEIOCTABIISICTCS AOMOJIHUTEIBHOE BPEMs UTSl IIOATOTOBKH OTBETA HA 3a/IaHUsI, MPOLELypa OLCHMUBAHUS PE3y/IbTaTOB OOYUEHHS 1O
JAUCHUIUTMHE MOXKET MPOBOAUTHCSA B HECKOJIBKO 3TAIlOB.

© ®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.
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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.
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