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110 _HAIY

Bepcus noxymenra - 1 crp. 1 IlepBelii 3x3eMILLIP KOITA Ne

MoH/1 O1LIEHOYHBIX CPEACTB ISl POMEKYTOYHOM aTTecTallun
10 AMCHHUILIHHE (MOIYJII0)
TepMonnHamMuka

Hamnpagnenue noaroToBku (CHeuaibHOCTD)
03.03.02 duzrka

HampasnenHocts (mpoduiib)
dusuka

[IpucBanBaemas kBanuuKalus (CTEIEHb)

bakanasp

®opma o0yueHus
Ounas

Yensonnck, 2025 1
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MUMHOBPHAYKI POCCHUN

@” denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreenslii yausepcurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
Kagenpa obmeit u Teoperndeckoit pusnku

@DoH/1 OLICHOYHBIX CPEACTB 10 AUCHHMILINHE « TepMOoaUHAMUKaY»
o Hanpasiennio nmoarotosku 03.03.02 «dPusmka» HanpasiaenHoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1 cTp. 2 IlepBbIii 3x3eMILIAP KOITA Ne

Conepxanue

1. ITactopT (hoHAA OIEHOYHBIX CPECTB

2. [lepeuens popMuUpyeMbIX KOMIETEHIIUN

3. ConeprkaHue OIEHOYHBIX CPEICTB M0 TUCIIUILINHE

3.1. Bujpl O11eHOYHBIX CPEJICTB

3.2. ConepxaHue OIICHOYHBIX CPEJICTB

4. Tlopsiiok MpoBeIeHUS U KPUTEPUH OLICHUBAHMS TIPOMEKYTOUHOM aTTECTallUN
4.1. ITopsimok mpoBeIeHUs MPOMEKYTOUHOM aTTeCTaIlluN

4.2. Pe3ynpTaThl MNPOMEXKYTOYHOM aTTECTAllUM M YPOBHU CHOPMHPOBAHHOCTH
KOMITETCHIUIA
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DY

MHWHOBPHAYKH POCCHUU

denepanbHOE TOCYIAPCTBECHHOE OIOIKETHOE 00Pa30BaTeIbHOe
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreenslii yausepcurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
Kagenpa obmeit u Teoperndeckoit pusnku

@DoH/1 OLICHOYHBIX CPEACTB 10 AUCHHMILINHE « TepMOoaUHAMUKaY»
o Hanpasiennio nmoarotosku 03.03.02 «dPusmka» HanpasiaenHoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1

ctp. 3 IlepBbIii 3x3eMILIAP

KOITA Ne

1. HACITIOPT ®OHJA OHEHOYHBIX CPEJICTB

Hampasnenue noarorosku: 03.03.02 duszuka
Hanpasnennocts (poduis): Ousnka
Hucuunnuna: Tepmonrnamuka

Cemectp: 7

d)opMa HpOMeH(YTOqHOﬁ arTeCTaluu: 5K3aMCH

Cucrema OIICHMBAHUS: OLEHUBAHUE pPE3YIbTAaTOB OCYIIECTBIAECTCS B paMKax S-OamibHOU

CHUCTCMBI C UCIIOJIB30BAHUCM 6aHHBHO'peﬁTHHFOBOﬁ CHUCTCMBI.

2. IEPEYEHb ®OPMUPYEMBIX KOMIETEHIIUM U DTAITbI X

POPMUPOBAHUA

2.1. KomneTeHuH, 3aKpeNJIEHHbIE 32 TUCHHIIHHON

I/IsyquI/Ie JUCHUITIIMHBI ((TepMOI[I/IHaMI/IKa» HallpaBJICHO Ha (1)OpMI/Ip0BaHI/IC CICAYHOIINX

KOMITETCHIUI:
Konbr WNHauKaTopel TOCTHKEHUS
Conepxanue . [Iepeuyens mianupyemMbIX
KOMIIETEH . KOMIIETEHIINI COrIaCHO
i (110 KOMITETCHITH I OTIOT pe3ynbTaTOB OOYUEHHUS 11O
®roC) cornacHo ®IT'OC JUCLUIUIMHE
OIIK-1 Cnocoben OIIK-1.1. O6manaer | 3uare: s mocTkeHUs
MIPUMEHSATH 0a30BBIMU 3Hanusmu, | OITK-1.1: TEOPETHYECKHUE
0a30BbIC 3HAHUSA B | MOJYYEHHBIMH B OOJAcCTH | OCHOBBI, OCHOBHBIE TOHSTHS,
obmactu GU3MKO- | PUBMKO-MATEMATUYECKUX U | 3aKOHBI u METO/IbI
MaTeMaTHYeCKUX U | (MJIM) ECTECTBEHHBIX HAYK; | TEPMOIAMHAMUKH,
(vm) OIIK-1.2. J[lemoHcTpupyeT | Ymerb: g  mocTuxeHUs
€CTECTBEHHBIX yMeHue pemarh 3amaud, | OITK-1.2: IIOHUMATh,
HayK B chepe dbopMmynupyeMble B pamMKax | U3jgaratb M = KPUTHYECKH
cBOEH (hbU3MKO-MaTEMAaTUIECKUX W | aHAJIU3UPOBATH 0a30By1O
npodeccruoHanbHO | (WIIM) €CTECTBEHHBIX HAayK; | MHPOPMAIMIO TIO0  pa3aery
1 NesTEeNbHOCTH OIIK-1.3. Hmeer HaBBIKM | TEOPETHYECKON buzuku
HCTIONIb30BaHUsI OCHOBHBIX | "TepMoamHamuka',
TOHSATUN, 3aKOHOB (DU3UKO- | TIOJTB30BATHCS
MaTeMaTU4eCKUX ¢ (WIH) | TEOPETUYECKUMH OCHOBAMH,
€CTeCTBEHHBIX HAyK [IJISl | OCHOBHBIMU MOHSTUSIMH,
peuieHus 3a/1a4 | 3aKOHAaMH M METOoAaMH
npodeccruoHanbHON TEPMOJIMHAMUKH;
NeSATEIbHOCTH. Buagers: Jns poctuxeHus

OIIK-1.3: ¢usnueckumu u
MaTeMaTH4YeCKUMHU METOIaMU

00paboTKn u aHaimn3a
uHbOpMAIIMU TI0  pas3uemny
TEOPETHYCCKON (103637041
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MHWHOBPHAYKH POCCHUU

DY

dusnyeckuit GpakyabTeT

Kagenpa obmeit u Teoperndeckoit pusnku

denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreenslii yausepcurer» (PI'EOY BO «Uenl V)

@DoHJI OLIEHOYHBIX CPEACTB MO AUCHUIUINHE « TepMOTUHAMUKAY

o Hanpasiennio nmoarotosku 03.03.02 «dPusmka» HanpasiaenHoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1

ctp. 4

IlepBbIii 3x3eMILIAP

KOITA Ne

| "TepmonuHamMuKa" |

3. COAEP’ KAHUE OINEHOYHbBIX CPEJACTB 11O IUCIHUIIJIMHE

3.1 Buabl OleHOYHBIX CPeICTB

Kox xommerenun/

Kontpomnupyemsie Tembl/

HanmenoBanue
OILICHOYHOTO CPEICTBa

HanmenoBanue
OIICHOYHOTO CPENCTBa

Ne o/mt IUTAHUPYEMBIE PE3yIbTaThI N
pas3aeciibl JUTA TEKYHICTO Ha IMMPOMEKYTOUYHOU
o0yueHust
KOHTPOJIA arrecraiun/Ne 3aianus
OIlK-1 Tect (Paznen 1,
3a7a4u K
3Hare: g nocTvkeHus Nel-22); 3anaun k
. PAKTHYECKAM
OIIK-1.1: Teopetnueckue | BBenenue, Hauana AL TUIM: MPAKTUYCCKUM
OCHOBEI, OCHOBHBIE | TEPMOJIMHAMUKHU ’ 3agaTusIM 1-4;
KOHTPOJIbHAS
MOHATHS,  3aKOHBI H BOIIPOCHI K
. pabora
METO/AbI TEPMOJANHAMHUKHY; sk3ameny Nel-14
Ymets: [ns noctukeHus - Tect (Pazgen 2,
OIIK-1.2: IIOHUMATh, A Nel-8); 3amaun
MPAKTHICCKIM
u3Jiarath M KPUTHYECKH | MeTompl SAHSTHSIM: MPAKTHYECKOMY
aHAJIM3UPOBaTh 0a30BYIO | TEPMOAMHAMHKHI ’ 3aHSTHUIO D;
KOHTPOJIbHAS
uH(pOpMaIHIo 1Mo pasaeny BOTIPOCHI K
. pabora
TEOPETUYECKON  (DU3UKH sk3ameny Nel5-18
"TepmoauHamuka", Tect (Paznen 3,
PaBHoBecue u
I10JIb30BaThCs N Nel-8); 3amaum k
1. YCTOMYHBOCTD 3a7a49u K
TEOPETHUCCKUMU MPAKTHYECKOMY
TEPMOIMHAMUYECKUX | MPAKTUYECKUM _
OCHOBaMH, OCHOBHBIMH 3aHATHIO 6;
cucteM. dazoBbie 3aHATUSIM
MOHATHSMH, 3aKOHAMH H BOTIPOCHI K
TepeXo bl
METOJIaMH pexol sk3ameny Nel9-27.
TEPMOIUHAMUKH; 3a1a4M K
Brnaners: Jost [TouMeHeHS 3a71a4U K MIPAKTUYECKUM
noctmxenus  OIIK-1.3: Tep MOTHHAMHKH MIPAKTHICCKIM 3aHATUSIM 7,8;
buznueckuMu u P 3aHATHAIM BOTIPOCHI K
MaTeMaTu4eCKUMHU sk3aMeHy No28-31.
MeToAaMH 00paboTKU U
aHajau3a uHGopManuu 1o | OCHOBBI
N . BOTIPOCHI K BOTIPOCHI K
pa3aeily TCOPCTHUYCCKOM | HCPpaBHOBECHOU
9K3aMEeHY sk3ameny Ne32-35
busuKu TEPMOAMHAMUKHU

"TepmonnHamuka'
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MHWHOBPHAYKH POCCHUU

DY

YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

@eﬂepaﬂLHoe TOCYyIapCTBEHHOC OIOKETHOE 06pa3OBaTeHI>H08

«Yenabunckuii rocynapcreenslii yausepcurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT

Kagenpa obmeit u Teoperndeckoit pusnku

@DoH/1 OLICHOYHBIX CPEACTB 10 AUCHHMILINHE « TepMOoaUHAMUKaY»
o Hanpasiennio nmoarotosku 03.03.02 «dPusmka» HanpasiaenHoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1

cTp. 5

IlepBbIii 3x3eMILIAP

KOITA Ne

3.2 CogeprkaHue OLEHOYHBIX CPEICTB

ba3a TecToBBIX BOIIPOCOB

Ne DopmynupoBKa Bompoca BapuanTel oTBETOB
n/m
Pasnen 1 Beenenue. Hauana tepMonHaMuku
1 Hailinute n3aMeHeHre BHYTPEHHEN SHEpruu 1. 200 dx
rasa, eciiu eMy mnepeaaHo 2.300 dx
Koan4decTBO TermioThl 500 [ u ras, 3. 500 Jx
pactupsisics, copepini padory 300 Jx. 4. 800 Tx
2 ['a3 otman konmmyecTBO TerioTel Q = 100 1.-100 xdx
KJ>K, IpYU 5TOM BHEIIHUE CUJIbI COBEPILINIIN 2. - 50 x/I:x
Haj HUM padoty A = 50 k. KakoBo 3. 150 x/Ix
M3MEHEHUE BHYTPEHHEHN 3Hepruu raza’? 4. 50 xJIx
3 Ecnn npu teronepenade M3MEeHEHUE 1. annabaruyeckum
BHYTpPEHHEHN YHEPTUU B JIHO00i 2. U30TEPMUYECKUM
MOMEHT BPEMEHH PaBHO NIEPEIAHHOMY 3. H30XOPHYECKHM
KOJINYECTBY TEIUIOTHI, TO TAKON 4. n3ob6apuyeckum
IIPOLIECC SIBIISIETCS ... 5. TaKoH ITPOLIECC HEOCYIIECTBUM
4 IIpn KOMHAaTHOM TeMIEPaType OTHOLLIEHNE 1. Bo3yxa
Cp/Cv MONspHBIX TEIIOEMKOCTEH 2. resus
IIPU MOCTOSSHHOM JJaBJICHUU U TIOCTOSIHHOM 3. kuciopoaa
o0bemMe paBHO 5/3 1 ... 4. BosiHOTO Mapa
S. I'a3 u30TepMUYECKH pacIIUpseTCs. YKaKUTe 1. BHyTpeHHss dHeprus rasa
IIPABWJIBHOE YTBEPKICHUE. YBEJIMUUBAETCS
2. naBJIEHUE Ta3a yBEIUUHUBAETCS
3. pabdoTa ra3a noj0:kuTeJIbHa
4. paboTa rasza paBHa HYJIIO
5. paboTa ra3a oTpunareiabHa
6 Kak HazbIBaeTcs nponecc, A KOTOpOro 1. monuTponuyeckuit
NEPBOE HAYaJ10 TEPMOJUHAMUKI 2. n3o00apudecKuii
nmeer By dU = -5A? 3. U30XOPUIECKUI
4. U30TepMUYECKUI
5. aguabaTudeckuii
7 WneanbHblil ra3z nepeBoast us coctosuud 1 B | 1. 4poVo
COCTOsIHHME 3 Tak, KaK IoKa3aHo Ha rpaduke 2. poVo
3aBUCHMOCTH JaBIIEHUS Ta3a OT 00beMa. 3. poVol2
Macca raza nocrosiuaa. Pabora, 4. 2poVo

COBepIICHHAsI
ra3oM, paBHa ...

© ®I'BOY BO «Henl 'Y»




MUMHOBPHAYKI POCCHUN

denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreenslii yausepcurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT

Kagenpa obrueii u Teoperndeckoit pu3nku

DY

@DoH/1 OLICHOYHBIX CPEACTB 10 AUCHHMILINHE « TepMOoaUHAMUKaY»
o Hanpasiennio nmoarotosku 03.03.02 «dPusmka» HanpasiaenHoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1 cTp. 6 IlepBbIii 3x3eMILIAP KOIIMA Ne
:
Po :_ 1 3
- | |
4 'I 4 | V‘;
0 Wy 2¥,
8 CocrosiHHEe JaHHOH Macchl MleaabHOro raza | 1. padora raza MeHblile B IEPBOM
M3MEHUJIOCH B COOTBETCTBUU C rpauKamMu caydae
3aBUCHUMOCTH JABJICHUS UIE€AJIBHOIO ra3a oT | 2. paboTa raza MEHbIlIE€ BO BTOPOM
00beéma. Kakoe 13 mpuBeeHHBIX ciydae
YTBEPKACHUN MTPaBUIIbHO? 3. pabora ra3a B 000MX Cirydasx
p, Ila p, TIa OluHaKoBa )
2 2 2 9 4. IpaBWJIBHBIA OTBET HE PUBEAEH
5. T1a3 He coBepuIaeT paboTy HU B OTHOM
1 ! 1 1 ciydae
V, n? V, m®
0 1 1 2 0 1 9 2
9 Yucno creneHel cBOOOABI TMHEHHOM nsTH
MOJIEKYJIBI C OJJTHOM JKE€CTKOM CBSA3BIO PABHO
10 | MossipHas TEIIOEMKOCTh HJI€aTbHOTO 1.R/2
OJTHOATOMHOTO T'a3a MPH MOCTOSTHHOM 2.R
JABJICHUH 3.3R/2
4.5R/2
11 [TonmuTponmyeckuM Ha3bIBa€TCs MPOILIECC, 1. remneparype
POUCXOIAIINN TIPU TTOCTOSHHOM(OM) 2. NaBJICHUU
3. oObeme
4. TeNJI0eMKOCTH
5. BHTpONHNH
12 K HekoTopoil Macce uaealbHOrO rasza 2
MOJIBE/ICHO OIMHAKOBOE KOJIMYECTBO TEIIOTHI
- OJIH pa3 MpH MOCTOSTHHOM JaBJICHUH, &
Ipyroi - mpu noctossHHOM o0beme. [1pu
KakoM rpouecce (1 nin 2) noBblieHne
TeMITepaTypsl OyzeT Oosbie?
13 Temmneparypa HarpeBaress uaeaibHON 1. 40%
TEIUIOBOM MAILIMHBI B 2.5 paza 6osnblie 2. 75%
TeMIiepaTyphl XoJoauiasHruKa. Kakos 3. 25%
MakcuMaibHbI KITJ[ mammab? 4. 60%

© ®I'BOY BO «Henl 'Y»




MHWHOBPHAYKH POCCHUU

DY

YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

@eﬂepaﬂLHoe TOCYyIapCTBEHHOC OIOKETHOE 06pa3OBaTeHI>H08

«Yenabunckuii rocynapcreenslii yausepcurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT

Kagenpa obrueii u Teoperndeckoit pu3nku

@DoH/1 OLICHOYHBIX CPEACTB 10 AUCHHMILINHE « TepMOoaUHAMUKaY»
o Hanpasiennio nmoarotosku 03.03.02 «dPusmka» HanpasiaenHoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1

ctp. 7

IlepBbIii 3x3eMILIAP

KOITA Ne

14 Kaxkoe xonmuuectBo TemioThl npeBpamaercs B | 1. 50 kJbx
pabory B nukie Kapuo, eciiu usmeHeHue 2.5 MIx
SHTPOIHUM Ha YYACTKE MEKY ABYMsI 3. 0.5 x[x
aguabaramu AS = 5 kJ[x/K, a pazHOCTB 4. 0.5 MIx
TEMIEPATyp MEXKIY IByMS U30TepMaMu
cocrasiger AT = 100 K?
15 VYkaxute GOpMYIUPOBKY TPETHETO Hauaja 1. npupameHue SHTPONUY NPH
TepMoauHaMUKH (Teopema HepHera) a0COTIOTHOM HYJIe TeMIIePaTypbl
CTpPeMHUTCS K KOHEYHOMY Ipejeny, He
3aBUCSIIEMY OT TOr0, B KAKOM
PABHOBECHOM COCTOSTHHM HAXOAUTCH
cucremMa
2. HEeBO3MOXKEH KPYroBOM Mpolecc,
CIMHCTBEHHBIM PE3YJIBTATOM KOTOPOTO
ObLII0 OBI cCOBEpIICHUE PAOOTHI 3a CUET
OXJIXKIEHUSI TEIIJIOBOTO pe3epByapa
3. sHTpOMHS JIF000M CUCTEMBI
oOparraercsi B HyJb IIpU aOCOTIOTHOM
HYJIe TeMIEPaTyphl
4. Tenio, MOJTy4eHHOE CUCTEMOM, UIIET Ha
npupainieHye e€ BHyTpeHHEH SHepruu 1
Ha
COBEpIIICHHE BHEITHEH paboThI
5. BHE 3aBUCHMOCTHU OT HA4aJIbHOTO
COCTOSTHUS M30JIUPOBAHHOM CUCTEMBI B
KOHIIC KOHIIOB B HEH YCTAaHOBHUTCS
TEPMOIMHAMUYECKOE PaBHOBECHE, TIPH
KOTOPOM BC€ YacTU CUCTEMBI OyAyT
UMETh OJMHAKOBYIO TEMIIEPATYPY
16 OnvH MOJTb Ta3a HarpeBaroT B 3aKPHITOM 1. AS1 <AS2
cocyne. CpaBHMTE IPUPALIEHHS] SHTPOIINH, 2.AS1=AS;
€CJIN Ta3: 3.AS1>AS;
1) oqHOATOMHBII;
2) IBYXaTOMHBIH.
HauanpHble 1 KOHEUHBIE TEMIIEPaTyphI ra3a B
000UX CITyJasiX OTMHAKOBBI
17 B npouecce nnasieHus BeNECTBa €0 1. BO3pacraer
SHTPONHUS: 2. CHa4yaJ1a 0CcTaeTcs MOCTOSTHHOM, 3aTeEM
yObIBaeT
3. HE U3MeHseTcs
4. ymeHbII1aeTCs
18 WneanpHas TerioBas MalimHa padoTaeT 1o 1. He U3MeHsIEeTCH

nukiy Kapno. B mpouecce 2-3 sutponust
pabodero Tena ...

2. Bo3pacraer
3. yMEHbIIIaeTCA

© ®I'BOY BO «Henl 'Y»




MHWHOBPHAYKH POCCHUU

DY

YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

@eﬂepaﬂLHoe TOCYyIapCTBEHHOC OIOKETHOE 06pa3OBaTeHI>H08

«Yenabunckuii rocynapcreenslii yausepcurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT

Kagenpa obrueii u Teoperndeckoit pu3nku

@DoH/1 OLICHOYHBIX CPEACTB 10 AUCHHMILINHE « TepMOoaUHAMUKaY»
o Hanpasiennio nmoarotosku 03.03.02 «dPusmka» HanpasiaenHoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1

ctp. 8

IlepBbIii 3x3eMILIAP

KOITA Ne

Pyl
I Ny
15
L™,
] 3
L2

g .

-
19 Kakue u3 npuBeneHHbIX HUXE GOpMyapoBoK | 1. Bce TpHu
BBIPA)KAET COJACPKAHUE BTOPOTO Havyasia 2. mepBasi ¥ BTOpast
TEPMOIUHAMUKH: 3. TOJBKO BTOpast
1. HEBO3MOYKEH IMPOIIeCC, EANHCTBEHHBIM 4. TONBKO TepBas
pe3ynbTaToOM KOTOpOro Obljia Okl Iepeiada 5. BTOpas v TPEThs
SHEPTUU ITYTEM TETNIOOOMEHA OT XOJIOIHOTO
TeNa K ropsaemy
2. B IUKJIMYECKU JEHCTBYIOMICH TETIIOBOM
MaIllMHE HEBO3MOXEH MPOIIeCe,
€IMHCTBEHHBIM PE3YJIBTaTOM KOTOPOTO OBLIO
OBl IpeoOpazoBaHUE B MEXaHHUECKYIO PadoTy
BCEr0 KOJIMYECTBA TEIJIA, OTYYEHHOIO OT
HarpeBarens
3. caMOIIpOU3BOJILHBIE TPOLIECCHI B
U30JIUPOBAHHON CHCTEME BCET/Ia MPOUCXOAST
B HAIpaBJICHUH MIEPEX0/Ia OT MAIIOBEPOSTHOTO
COCTOsIHUS B O0JIee BEpOsITHOE
20 KIIJ] TenioBoii MamuHbl, padboTatomieit 6e3 1. nBe u3obapsbl, 1BE N30XOPHI
NOTEPb PHEPTUH, SIBIISAETCS MAKCUMAaJIbHbBIM, 2. ABe aanadarsl, ABE U30XOPbI
ecnu e€ pabouyuil MK BKJIIOYAET ... 3. 1Be U30TEPMBI, IBE aIHA0ATHI
4. nBe N30XOPBbI, IBE U30TEPMBbI
21 B xone nHeoOparumoro nporiecca mpu 0Q
HOCTYIIJICHUH B U30JMPOBAHHYIO 1. dS= T
TEPMOAMHAMUYECKYIO CHCTEMY TeTIIa JIIst 8Q
[pUpPALEHUs SHTPOIIUU BEPHBIM OyneT 2. dS> T
COOTHOIIEHHE ... 50
3.dS<—=
T
4. ds<
T
5. ds> 99
T
22 Br16epute npaBuiibHbIE YTBEPKICHUS, 1. B M30JIMPOBaHHON CHCTEME SHTPOMUS

OTHOCSIIIIMECS K MOHATHUIO "3HTponus":

HE U3MEHAETCS

2. B U30JIMPOBAHHOM CHCTEME IHTPOMHS
HE MOXET BO3pacTarh

3. 3HTpPONUA - 3TO (PYHKIUSA COCTOSTHUS
4. B 130JJMPOBAHHOM cHCTEMe
IHTPONMS He MOKeT YObIBATH

5. HTpONHS - 3TO (PyHKIHS Iporecca
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Bepcus noxymenra - 1

ctp. 9

IlepBbIii 3x3eMILIAP

KOITA Ne

Paznen 2 Metoasl TEpMOAMHAMUKA

1 Kaxkue u3 nepednciieHHbIX 1. TeruioTa u cBOOOIHAS SHEPT U
TEPMOAMHAMUYECKUX (QYHKIHH SABISIOTCS 2. 3HTaNbNUA U paboTa
(byHKIIUSAME MIporecca: 3. sHTaNIBIINA U CBOOOHAS SHEPTHUS

4. Teryora ¥ SHTPONHUs
5. pabora u Tenjora

2 Bripaxkenue 11st CBOOOAHON SHEPTUH Yepe3 1. F=U-TS

JpyTrue NepeMeHHbIE UMEET BUJL: 2. F=U-TS+pV
3. F=U+pV
4. F=U-TV

3 @DyHKIUSA COCTOSHUS, IpUpaleHne KoTopoi B | 1. DHTponus
KBa3UCTATUYECKOM IIpoLecce Mpu 2. DHTAJBNUA
IOCTOSIHHOM JIaBJIEHUU JAET KOJIUYECTBO 3. CBoOoHast s3HEprus
TEIUIa, HOJyYEHHOTO CUCTEMOM: 4. Dueprust ['m66ca

4 XUMHYECKUN MTOTEHITHAT — ATO ...., 1. >neprus 'n66ca
NPUXOAIIASACSA HA OJHY YAaCTHILY 2. cBOOOAHAS YHEPIUs

3. BHYTpEHHSS SHEPrUs
4. sHTaNnBNUs
5. BHTpONHs

5 Bce TepMonnHaMudeckue moTEHIUaIIbI COCTOSIHUS
ABJISAIOTCA QYHKIUSAMY ......

6 HezaBucumbIiMu epeMeHHbIMU y ToTeHmana | 1. p, T
I'n60ca aBasgioTcs 2.T,V

3.5V
4.5p

7 BripaxkeHue Uil SHTaJIbIINK YEPE3 APYrHUe 1. H=U-TS
NepEeMEHHbIE UMEET BU: 2. H=U-TS+pV

3. H=U+pV
4. H=U-pS

8 @DyHKIUS COCTOSHUS, IpUpaleHne KoTopoi B | 1. DHTponus
KBa3UCTaTUYECKOM ITpoLecce npu 2. DHTanenus
MOCTOSTHHOW Temmepatype IaéT padoTy, 3. CBoOoxHas YHeprust
COBEpIICHHYIO HaJl CUCTEMO: 4. Dueprust ['u66ca

Paznen 3. PaBHOBecue U yCTOWYMBOCTh TEPMOIMHAMHYECKUX cucTeM. Da3oBbIe epexobl

1 VYka3arp, Ipy KaKUX yCIOBHUSIX PaBHOBECHOE 1. V=const, U=const, N=const
COCTOSIHME CUCTEMBI COOTBETCTBYET 2. p=const, T=const, N=const
MHUHHUMaJIbBHOMY 3HaueHUI0 dHepruu [ mo6ca 3. T=const, V=const, N=const

4. p=const, S=const, N=const

2 VYka3aTh, IpH KaKuX YCIOBHUSX PABHOBECHOE 1. T=const, U=const, N=const
COCTOSIHUE CUCTEMBI COOTBETCTBYET 2. p=const, T=const, N=const
MHUHHUMAaJIbHOMY 3HAUY€HUIO CBOOOTHOM 3. T=const, V=const, N=const
SHEPIrUu 4. p=const, S=const, N=const

3 PaBHOBECHOE COCTOSIHUE U30JIMPOBAHHON JHTPONHH
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CUCTEMbI COOTBETCTBYET MAaKCUMAIbHOMY
3HAYEHHUIO ....
4 Kakue u3 nepeuncieHHbIx (pa3oBbIx 1. niaBiaeHune
NEePexXoI0B SABIAIOTCA (PAa30BBIMH MEPEX0OIaMH | 2. CyOauManus
nepBoro pona? 3. eppoMarHuTHBIN TIEPEXO]
4. mepexo/ reyivsi B CBEpPXTEKy4dee
COCTOSTHUE
5 [Tpu a3oBBIX Mepexoaax BTOPOTO poja 1. ynenbHast SHTPOIHS
U3MEHSIOTCS: 2. yAenbHBIN 00beM
3. yaeJibHbIE TENJI0EeMKOCTH
4. Tepmuyeckne K0OIPGuueHTsI
6 [Tpu da3oBBIX Mepexogax MepBOro pona 1. yneabHasi JHTpONUSs
U3MEHSIOTCS: 2. yaeJbHbIH 00beM
3. ynenbHbIE TEIIOEMKOCTH
4. repmudeckre KodhOUITMEHTHI
7 [Tap, HaxonAIIHMIICS B TUHAMUYECKOM HACBIIIEHHBIM
PaBHOBECHH CO CBOEH KHUIKOCTBIO,
Ha3bIBACTCH ...
8 Yemy paBHa TemIo€MKOCTh mpu moctossHHoM | 1. Cp =0
nasnennu Cp npu (pa3oBbIX Mepexonax 2.Cp=R
nepBoro pona’? 3.Cp=3R
4.Cp =

33}13‘11/1 K NPAKTHYECCKHUM 3aHATUAM

Paznen 1. BBenenne, Hauya1a TepMOAMHAMMKH
[TpakTnueckoe 3ansaTue 1. Padora u Temiora. YpaBHeHHsI COCTOSTHUM
1. Ouenuts pabGoty ucnapenus 1 mons Boasl npu nepexone e€ B map npu t=100°C u
HOPMaJIbHOM JIABJICHHH.
2. Haiitu paboty uaeanabHOro rasa npu aguadaTuyeckoM paciiupeHuu oT Vi 10 Va. JlaHbl Takxke
HauyajibHas TeMiieparypa T1 1 mokaszarenb aanadarsl.
3. Haiitu paGoty nmpu n3oTepMuueckoM pacuimpeHuu raza Ban—nep—Baanbca.

4. Tlokazarp, 4To AuddepeHInaIbHOe BbIpaKeHUE A ieMeHTapHoi padotel OW = ZAda,-
i

HE SBISETCS TONHBIM Au(QEpPeHIINaTIoOM OT COBOKYITHOCTH HE3aBHCHMBIX MapaMeTpoB,
OTIPEIEISIONINX COCTOSTHUE CUCTEMBI.
5. VYcraHOBHTH, YTO AJISl IPOCTON CUCTEMBI CIIPABEJIMBHI TOXK/IECTBA!

BE) () E) )

6. Ilokaszatb, 4YTO CBA3b MEXAy TEPMUYECKMMH  KOOP(UIMEHTAMH  PACTHKCHHS

— i a_V COKATHS ﬂ - _i a_V U YIOPYIOCTH Y = i(a—pj MOXHO NIPCACTABUTH
VO aT p ’ VO ap T Py or Vv
Kak o = p,fr.
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7.

1.

ok w b

[TomyuuTh mpUBENECHHOE YpaBHEHUE cOCTOsIHUS raza Ban-nep—Baanbsca u rasa beptio.

[TpakTrueckoe 3ansaTue 2. Ileppoe Haya0 TepMoauHaMuKu. OnpeneneHue TenJI0eMKOCTel

NIPH pa3IHYHbIX poLeccax
JlokazaTh, 4TO TEmI0BOH A(PPEKT XUMUUECKOW peaKIny, MpoTeKaroend npu V= const, HiH
IIpHU p=const, He 3aBUCUT OT IPOMEXYTOUHBIX PEAKIIM, & ONPEAEIAETCS TOIBKO HadyaIbHbIM U
KOHEYHBIM COCTOSIHUSIMHU PEarupyroIIuX BEIIECTB.

. Haittu Cp —C, mns upeanbHOTo rasa.

Haititu Cp —C, mns raza Ban-nep-Baanbca.

Haiitu ynenbHyr0 TEIIOTY M30TEpMHUECKOT0O paciiupenus raza Ban — nep — Baaneca.
OnpeieNuTh TEMIOEMKOCTh HMCAIBHOTO Iasa B CIEAYIOIMX Tpoleccax: a) pV’ = const,

6) p’V = const, B) 5 = const.

3
HsBectHo, uto C, = a(V')T". Kakoe KOIMYECTBO TEIJIOTHI HYKHO I€peJaTh CUCTEME, YTOOBI
Harpetb e€ nzoxopuuecku ot 1, go 7, ?

SBnsgercs nu mponecce peirakCallu KBa3uCTaTUICCKUM U HO‘-ICMY?

[TpakTrueckue 3ansaTus 3, 4. Bropoe Haya10 TepMOAUHAMUKH. BhIYnc/IeHHe JHTPONUH
Moryt 11 aguabatsl nepecekarbcs U moyemy?
Tepmuueckoe U KaJOPUYECKOE YPABHEHMSI COCTOSHMS JIEKTPOHHOIO Tra3a CBA3aHbl

2 y
cooTHomeHuem: pV = §U . Haiitu ypaBHeHue aquadarel B IepeMEeHHbIX pP-V.

B wu3006apuyeckoM Iporecce TemIeparypa HMIeaJbHOIO rasa yBeauumiack BiaBoe. Kak
U3MEHMIIACh SHTPOMNHs?
Haiitn usmenenue sHrponuu raza Ban—nep-Baansca npu nepexone 7,,V, = T,,V,.

Tepmuueckuil KOAPPUIUEHT paclIUpeHust o s BoAbl B MHTepBaje temieparyp ot 0°C no
4°C sBisieTcss BeNMYMHOM oOTpuLarenabHOM. HarpeBaercs wiaM oxjaxkgaercs Boja IpH
aanabaTUIecKoM CHKaTUM B 3TOM MHTEPBAJIC TeMIieparyp?

Haiitu paboty uaeansHoro rasza B nukie Kapno. M3BecTHbI Temmeparypa XOJMOJMJIbHUKA U
HarpeBaTejisd U UHTCPBaJIbl U3MCHCHU A o0BeMa.

Cocyn ¢ uzaeanbHbIM Ta3oM paslelieH MEPEropoiKoil Ha JBE paBHbBIE YaCTH, B KAKIOW W3
KOTOPBIX B 00beMe V HaxoAuTCs Mo vV MoJjiel raza npu temmneparype T. [lokazars, uro mocmue
YAQJICHUA NIEPETOPOAKHA UBMCHCHUA DHTPOIIUU HE HpOHSOfI}IGT.

[Tokazarp, yto ecnu TemaoeMkocTs Cv ~ T%, TO SHTPONMS CUCTEMbI UMEET TOT )K€ XapaKTep
3aBHCHUMOCTH OT TEMIIEPATYPHI.

Paznen 2. MeToabl TEPMOAUHAMHUKH.

1.

[IpakTrueckoe 3anaTre 5. MeToabl TEPMOTUHAMUKH
Haiitu cBoGoanyt0 3Hepruto raza Ban — nep — Baasnsca.
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2. Wspectna suranenua: H=H (S,p). Haiitu f; = —i N

v oP

S

3. MH3BecTHa cBOOOHAS YHEPTUS HEKOTOPOH CHCTEMBI: [ = —%RT ln[a(V)T ] Haiitu C,, .

4. W3Becren noteHiman [ m60ca HEKOTOPO CHCTEMBI:
G=al(l-InT)+RTIn P-TS, +U,. (aS,,R,U, —const).
Haiitn Tepmudeckoe U KallOpUUECKOe ypaBHEHUS COCTOsiHUA. Kakoi cucreMe COOTBETCTBYET
naHHbIM noteHMan? Kako ¢pu3ndyeckuii CMbICI HOCTOSHHON a?

o

[TomyuuTh BeIpaXX€HUE AJIs SHTAJIBINUK | MOJIS U€aIbHOTO rasa.

6. 3amucare cooTHolIeHHME MakcBeiia Juis TePMOJUHAMUYECKOTO MOTEHIMAaa, COOCTBEHHBIMU
IIEPEMEHHBIMU KOTOPOTIO SABISAIOTCS dHTaNbNMUA H u naBienue p.

7. MeToaoM IMKJIOB YCTAaHOBUTH 3aBUCHMOCTD JABJICHUS HACHIILIEHHOIO 11apa OT TeMIIepaTyphl.

8. Ilomyuuts 3Hepruto ['enbMronpia cMecH M€albHbIX Ta30B, COCTOSALIMX U3 V, MOJIell 0JHOro
U V, JIpyroro koMrnoHeHrta. Haitu uzMeHneHue sHepruu lenbmronsna npu M30TEpMUYECKON
mudy3un raza.

9. Ilpu HHU3KOH Temmeparype SHTPOMHS DJICKTPOHHOTO Ta3a B MeTajulaX NpPOTOPIHOHAIBHA

Temrieparype. Halitu TemneparypHyro 3aBUCHMOCTb pa3HocTH Temnoémkoctei C, —C,, .

Ykazanue: He 3abvisatime, umo 6ce 6vipadicenus Oisi MEPMOOUHAMUUECKUX NOMEHYUATI08
HeobX00UMO 3anuUcbléamy 8 COOCHEEHHbIX NePEMEHHbIX.

Pasnen 3. PapHoBecHe M yCTOHYMBOCTD TEPMOIUHAMUYECKHUX cHcTeM. Pa30BbIe Mepexoabl.

[IpakTuyeckoe 3anatue 6. PaBHoBecne u ycToiiunBocTh. Pa3oBbie nepexoabl

1. Ompenenuth yciaoBUsS pPaBHOBECHS M30JUPOBAHHOW JIByX(a3HOM JBYXKOMIIOHEHTHOU
CHCTEMBI, KOI/1a KX Iblii KOMIIOHEHT BXOJIUT B COCTAB TOJIBKO OFHOM (hazbl.

2. llwmuaap, pas3geneHHBIA JIETKO CKOJB3SIIEH TEeperopoakoldl Ha JiBa OTCEKa, B KOTOPBIX
HaxomiATCs VvV, W V, MOJIEW HJEalbHOIO Tas3a, MOMelleH B Tepmocrar. Haiitu ycnoBus
paBHOBECHS.

3. Haiitu uuciio moneit wommcroro Bomopona HI mpm paBHOBecHM B XMMUYECKOW DPEaKIUU
H, +1, =2HI . I3BecTHBI NOCTOSHHAA peakuuy K. ¥ Ha4albHOE YUCIIO MOJEH BOAOPOIA U
nona.

4. B kakoll TPOMOPIHMH CJIEIYeT CMEIIaTh a30T M BOAOPOA, YTOOBI TMOJYYHTh HAUOOIBIITHI
pPaBHOBECHBIN BBIXOZ aMMHaKa?

5. JIns ABYXKOMIIOHEHTHOW CHCTE€MbI (HampuMep, BOAAa M IOBApeHHas COJIb) OMNPEIENUTh,
CKOJIBKO (pa3 MOTYT OJHOBPEMEHHO HAXOIUTHCS B PAaBHOBECHMM U KAKOBO OyIeT MPH 3TOM
YHCJIO CTEIIEHEN CBOOOILI?

6. MseectHnl TemmoemkocTh mapa C, ynenbHas TemioTa HCIapeHus, Temneparypa. Haiitu

TEILIOEMKOCTD HACBIIICHHOTIO I1apa.
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7. HaiiTu 3aBUCUMOCTB OT TeMIepaTypbl yAeIbHOM TEIUIOThl MCHAPEHUs HAa KPUBOM HCHAapEeHUs
oA )
or ),

(T.e.

Ykazanue: 3adauu na onpedenenue yciouil pasHosecusi KOHKPEMHbIX CUCTeM HeoOX00uMo
pewamnv, ucxo0s U3 0OWUX YCI08ULL MEPMOOUHAMUYECKO20 PABHOBECUS U YCIOUYUBOCTIU.

Paznen 4. [lppuMeHeHUus1 TEPMOAUHAMHUKH.

[TpakTuaeckue 3ansaTus 7,8. TepMoamHaAMHUKa pa3InYHBIX CHCTEM
1. Bobmumcmuts C,-C, paus MOJSIPHOTO U HEMOJSPHOTO JMAJIEKTPUKOB. 3mech E-
HaIPSKEHHOCTH 3JIEKTPUUYECKOTO OIS, P-Tionsapu3anus AM3IeKTPUKOB.
2. Haiitu ternmoemkocts C, u C, paBHOBECHOI'O M3JIy4eHHUS.

3. HOKaSaTB, 4TO y NapaMarH€TukKoOB, MOAYHUHAIOIMIUXCSA 3aKOHY KI-OpI/I, BHYTPCHHAA DHCPIUs HE
3aBUCUT OT HAMAarHn4C¢HHOCTH IIpU IMOCTOSTHHOM TEMIICPATypC.

4. Haiitu wu3MeHeHHE TEMIICPATypbl IIpU a,Z[I/Ia6aTI/I‘leCKOM HU3MCHCHUHU HAIIPAKCHHOCTHU
QJICKTPUYCCKOI'O IMOJIA AJIA MOJIAPHOro U HETIOJIAPHOTO JUBJICKTPUKOB.

5. Honaraﬂ, YTO JaBJICHUC PABHOBCCHOI'O JJICKTPOMArHUTHOTO M3JIYUCHHUA p PABHO TPETU

IJIOTHOCTH €TI0 SHEPIuH U = vE HOJIYYUTh TeMIIepaTypHyto 3aBucumoctb U=U(T).

6. Haiitu TerioBoii 3¢¢dexT n30TepMUYECKOro BO3pacTaHusl HAPSKEHHOCTH MAarHUTHOTO MOJIS
ot 0 no H 111 naeanbHOro napaMarHeTHKa.
7. Haiitu remneparypy uaBepcun 3¢pdexra xoynst — Tomcona aiis raza Ban-nep-Baanbca 6e3
TeX MPHUOIMKEHUH, KOTOpbIe ObUIN CAEaHbl Ha JIEKITHH.
8. Haiitu n3MeHeHue temmneparypsl pe3MHOBOTO JKI'yTa MPH €ro aauadaTH4ecKOM pacTsKEHUU
ot [/, no |,. YpaBHeHHE COCTOSIHUS KIyTa
[ [,

f=AT nvaRE rae A= const >0, f- cuna, c KOTOpOH PacCTATUBAETCS KIYT.
0

2

Ykazanue: Ilpu pewenuu 3a0au no oannoii meme camoe 21agHoe — onpeoenums, KaKou
napamemp 011 OaHHOU cucmembl OyOem 6HEWHUM, A KAKOU - GHYMPEHHUM. [l 9020 HYICHO
3anucamsv gvipasxcenue 0 pabomvl, CO8EPUIAEMOL OAHHOU CUCMEMOL U CPABHUMb ¢ 0OUUM

svipadicenuem 0nsi pabomvl 0A=Ada. A 3amem 6ce mepmMoOUHAMUYECKUE YPABGHEHUS MONCHO
RUCAMb 8 HYHCHBIX NePEeMEHHBIX.

[Ipumep BapuanTa KOHTPOJILHOM padoTsl (Pa3nens 1,2)

1. Kak BHyTpeHHsSsI SHEprusi 3aBUCHUT OT OObeMa B HM30TEPMHUUYECKOM IIpOIecce, EeCiU

pV = RT(1+EJ.
Vv
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2. H3BecTHO, YTO CV = a(V)T. Kak u3MeHUTCS SHTPOMHS CHCTEMBI IIPH €€ U30XOPUUECKOM
HarpeBanuu ot T1 1o T2?

3. Haiitu suepruto ['u66ca anst 1 Monst uaeansHOro rasa.
Bonpocsl K 3K3aMeHy

. penmer u 3amaun TII*.

. HyneBoe nauano TII*.

. IlepBoe nagano TII*.

. YpaBHEHHMs COCTOSIHUA™®.

. Tenmoemxoctu, Tepmuueckue kodppuuneHTsr*.

. OcHoBuele T]I nporiecchr*.

. Cnosecuble popmynupoBku 2-ro Hadama T/[*.

. DHTpomnusg™, nepexoi OT SMIUPHUUECKON SHTPOIUHU K aOCONIOTHOM.
. Temmeparypa*, cBsi3b SMIUPUIECKON U aOCOTIOTHOHN TeMmeparyp.
10. OcnoBHoe ypaBHenue T/] u ero ciencTBus™.

11. Beruncnenue sutponun™. Teopema ['n66ca.

12. Bropoe nauyasio T/ 115t HeoOpaTUMBIX MTPOLIECCOB™.

13. Tpetwse nauano TJ[ u ero ciencTBusi™.

14. Hukn Kapuo*.

15. T/l moTeHuna bl IPOCTHIX CUCTEM™.

16. T]] mOTEeHIMAIBI CIIOKHBIX CHCTEM™.

17. TJI noTeHunambl CUCTEM C IEPEMEHHBIM YUCIIOM YacTHI .

18. MeTto KpyroBbIX MPOIIECCOB™.

19. O6mme ycnosust T/l paBHOBeCcHs ™.

20. YcnoBust paBHOBeCHS JIBYyX(ha3HOH OTHOKOMITOHEHTHON CHCTEMBI.
21. VYcnoBusi yCTOWYMBOCTH paBHOBecHs oAHOpoaHOW cuctembl. llpunnun Jle -Illarenve -
bpayna.

22. PaBHOBecue rereporeHHbix cuctem. [Ipasuo ¢as ['mbOca.

23. XMMHUYECKOE paBHOBECUE B OJHOPOAHON CUCTEME.

24. TenmoBoe noHn3zanuoHHoe paBHoBecue. Dopmyia Caxa.

25. Knaccuduxanus ¢pa3zoBbIX NEPEXo0B.

26. YpaBuenue Knnelipona-Knaysuyca.

27. YpaBHenus OpeHdecra.

28. TJl nM>neKTPUKOB.

29. TJl MarHeTUKOB.

30. T/] mOBEpXHOCTHBIX SIBJICHUH.

31. Meroap! nosmyuyeHUs: HU3KUX TEMIIEpaTyp

32. WcxonmHble OJIOKEHUS TUHEHHON TeOpHUH HEOOPaTUMBIX MPOIIECCOB.
33. YpaBHeHUs JIOKAJIHHOTO OaaHca.

34. CootHouenus B3auMHocTH OHcarepa.

35. IlpuHIMn MUHMMYMa IPOU3BOJACTBA SHTPOIINH.

O 00 1N DN K~ W —

HpI/IMe‘-IaHI/ICI *OTMEUYCHBI BOIIPOCHI, BXOAAINIMC B CIIMCOK BOIIPOCOB «TCOPCTUYCCKOTO
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@” denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
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@DoH/1 OLICHOYHBIX CPEACTB 10 AUCHHMILINHE « TepMOoaUHAMUKaY»
o Hanpasiennio nmoarotosku 03.03.02 «dPusmka» HanpasiaenHoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1 cTp. 15 IlepBbIii 3x3eMILIAP KOITA Ne

MHUHHMYMa».

4. NOPAJOK HMPOBEJEHWUA W KPUTEPUN OLEHHUBAHWS
IMPOMEXYTOYHOU ATTECTAIIUN

4.1. Tlopsinok nmpoBedeHHs NMPOMEKYTOUHOH ATTeCTAIUM

[IpomerxxyTouHas arTecTalus MpoBOIUTCS B (hopMe FK3aMeHa B J[Ba JTara.

Ha mnepBom »sTame CTYIEHT BBIIIOJHSAET KOMIBIOTEpHbI TecT u3 10 Bompocos.
[IponomxuTeabHOCTh — 20 MUHYT.

Ha BTOpOM »JTame CTyOeHT OTBe4aeT Ha BOIPOCHl HK3aMEHALlMOHHOIO Owuiera.
OK3aMEHAIMOHHBIN OMJIET CONEPKUT JBa TEOPETUUECKHUX BOIpoca M 3agady. Bpems moaroroBku
K OTBETYy Ha Bompochl Ouiera — 60 MuHYT. BOo BpeMs NOArOTOBKM MOXKHO HCHOJIb30BaTh
CIPaBOYHbIE MaTEpPHAIBL.

4.2. Pe3yabTarbl MPOM €KYy TOYHOM arrecTanum U YPOBHH
cpopMHUPOBAHHOCTH KOMIIETEHIIU I

MaxkcuManbHbIM 0asl 3a mocemeHne JeKIMOHHBIX 3aHATHI — 6 0aIoB, 3a MOCeleHne
NPAKTHYEeCKUX 3aHATHI — 3 Oasa.

3a)1aH1/1$1 K HpaKTI/ILIeCKI/IM 3aHATUSIM CTy,I[GHTBI BBIIIOJIHAKOT B TCUCHHUC CCMGCTpa Ha
MPAKTHYECKUX 3aHATHSIX W B (OpPME CaMOCTOSTENbHOM padoThl. 3aayu CTPYNIUPOBAHBI IO
TeMaM IPAKTUYECKMX 3aHATHH. B TedyeHme ceMecTpa CTYIEHT JOJKEH CAATh OTYET IO KaXIOou
teMme. OTUET MO TEME CUMTAETCS CHAHHBIM BOBPEMS, €CIM OH CAaH B TE€UCHHE MecAla Mociie
I/ISY‘IGHI/HI TEMBbI Ha HpaKTI/I'-IeCKOM 3aHATHUN. OT‘IGT noztpasyMeBaeT pemeHHe 3aaa4 U3
NPEIOKEHHOTO CIMCKa 3a7ad M yMEHHE OOBSICHUTH XOI pemeHus 1-2 3amad U3 TEeMBbL.
MakcumanbHbBIN 0 3a cady Bcex TeM — 42 0asioB.

Kpurepuu onieHMBaHus OTYETA IO TEMAM NPAKTUYECKHUX 3AHITHH!

Onenka OtnnuHO Xoporio VYnosnerBopurensHo | HeynoBnerBopuTensHo
Xapakrepuctuk | Pemeno > 80% | Pemeno >80% Pemeno <80% 3ana4yn He pelIeHbI
U OTBETa 3a/1a4, OTYET 3a/1a4, OTYET 3a/1a4, OTYET CAaH
CIaH BOBpEMsI C/IaH He HE BOBpeMs
BOBpeMs
baer 6-7 6ayioB 3-5 b6aiioB 1-2 6anna 0 6amroB
YpoBeHb BBICOKU U cpeaHui 0a30BbIi HEJIOCTATOYHBIN
OCBOEHUS
MIPOBEPSIEMBIX
KOMITIETEHIINI

Take B Te€YEHUE CEMEeCTpa MPOBOJIUTCA OAHA KOHTPOJbHAs padora mo pasaenam «Benenue.
Havana tepmogmHamukm» u «MeTonbl TepMOAMHAMHUKH». Ha KOHTpOJIBHOW paboTe CTYIEHTY
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npeJiaraeTcs peruTh 3 3a1a4i. MakcuManbHbIN 0aJu1 382 KOHTPOJIbHYIO paboTy — 9 Gaos.

Kputepuu onieHnBaHUs KOHTPOJIBHOM paboTHI:

XapakTepuCTUKH OTBETA bannsl YpoBeHb OCBOEHUS

MIPOBEPSIEMBIX
KOMIICTEHITHI

[TpaBUIBLHO M C MIOSCHEHUSIMHU PEIICHBI TPH 3a1a491 9 BBICOKMIA

Pemens! Tpu 3a/1a4u, HO €CTh OIIUOKH 8-7 .

[TpaBUIBLHO U C MIOSCHEHUSIMHU PEIICHBI JIBE 3a1a41 6 CpeiHnH

Pertiensl aBe 3ama4n, HO €CTh OIIMOKHU 5-4 o

0a30BbIi
[TpaBrIIbHO penieHa olHa 3a7a49a 3
YacTrdHO peleHa ojiHa 3a/1a49a 2-1 HEIOCTATOYHBIH

Takum o6pas3om, 3a paboTy B ceMecTpe CTYJCHT MOXKET OIYyYUTh MakcuMyM 60 0aos.

Ecin crtyneHT 3a Bpems paboThl B cemMecTpe HaOpan meHee 25 0aiioB, Ui HEro 3K3aMeH
IPOXOJMT B JIBa 3Tama; eciu 25 6autoB u Ooiee — TONBKO BTOPOM 3Tam B NMHUCHMEHHO-YCTHOM
dbopme 1o OduteTam.

Ha nepBom 3Tamne 3k3aMeHa CTyIEHT BhIOHsET TecT u3 10 Bompocos. [IpogomkuTensHOCTD —
20 munyT. Kputepuu olieHHBaHUS TecTa: KaX/bli MPaBUIbHBIN OTBET — 3 Oasta. MakcumanbHoOe
Kosu4ecTBO 06ayoB — 30. YToOBI TecT ObLT 3aYTEH, CTYIEHT AOJKEH AaTh MPABUIIbHbBIE OTBETHI MO
KpaifHell Mepe Ha 6 BompocoB u3 10. Eciu Tect He 3auTeH, TO 0 BTOPOTO 3Tala 3K3aMeHa
CTYICHT HE JIOIYCKAeTCSl.

Ouenka 3ayTeHo Hezauteno
baner 30-19 6ann 18-0 6amnoB
YpoBEeHb OCBOEHHS TPOBEPSEMBIX KOMIIETCHIIUN 0a30BbIi HEJIOCTAaTOYHbIN

Bropoii 3Tan 3k3amMeHa: B OuieTe ABa TEOPETUUECKHUX BOMpOca U ofHA 3ajada. Eciu cTyaeHT 3a
BpeMsi paboThl B ceMecTpe Habpan 55-60 6amioB, oH OCBOOOXKIAETCS OT PEIICHUs 3a7add Ha
IK3aMEHE.

MakcumanbHbBIN 0aut 3a OTBETHI 1Mo Owmtety — 40 6amioB.

Kpurepun onieHMBaHUs TEOPETUUECKUX BOIIPOCOB!

XapaKkTepUCTUKHU OTBETA baer YpoBeHb
OCBOEHUS

IIPOBEPSIEMBIX
KOMTICTEHITHI

OtBerun Ha  ob0a  Bompoca  Oujera,  BOCHpPOHU3BEAA

COOTBETCTBYIOILIME MATE€MAaTUYECKHE BBIKIAJAKA W JIOTHYECKHE

paccyXaeHus, 3ajada IMOJHOCTBIO peIIeHa, CTYASHT npaBwibHO | 35-40 BBICOKHI

000CHOBBIBAET MPUHATHIEC pelIeHrs. Bo3aMOKHBI HecyIleCTBEHHbIE

OIIINOKHU.

CTyneHT TBepAO 3HAET MaTepHasl, IPAMOTHO M IO CymecTBy | 25-35 CpeHUM
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u3jaraeT ero, Ho IpH 3TOM JIOIYCKAIOTCS HErpyoble OMMOKHU MpH
BBIBOZIC (DOPMYJT M PEIICHUH 3a/1a4l WK OTCYTCTBHUE HEKOTOPBIX
3JIEMEHTOB BbIBOJA.

3HAeT «TEOPETHMUECKUH MHMHHUMYM», T.€. OTBEUYAET Ha BOIPOC
0a30BOr0 YpOBHS U 3HAET OCHOBHBIE IOHSTHUS, COOTHOIIEHUS (0e3
BbIBOJIa), Ha3BaHUE U (PU3NYECKUI CMBICI BEIUYMUH IO JIPYIHM
BOIIPOCOB OuJiera.

10-20

0a30BBbIid

He moxeT oTBeTHTHh Ha BONpOC 6a30BOT0 YPOBHS

0

HEIOCTAaTOYHBIN

IIpn monBeneHUM WTOrOB YUYMTHIBAIOTCS PE3YNbTaThl TEKylleW arrecraund. llomydeHHsle 3a
TEKYILIYI0 aTTeCTalio Oaylibl CYMMHUPYIOTCA ¢ Oamiamu, MOJTYYEHHBIMU 3a KaXKIbIH 3Tan mpu

IIPOXO0KICHUH ITPOMEKYTOYHON aTTECTALIAN:
Kputepun onieHUBaHUS SK3aMEHA:

0-50 6amoB - HEYIOBIETBOPUTENHHO (2);
51-70 6amioB - yAOBIETBOPUTENHHO (3);
71-90 6amoB - xoporio (4);

91-100 6amoB - oTyH4YHO (5).

OcobeHHOCTH IMPOBCACHUHU NTPOUCAYPBI OUCHUBAHUS PE3YIIBTATOB O6y‘lCHI/IH HHBAJINJI0B U

JUIl C OrpPaHUYCHHBIMA BO3MOXKHOCTSAMH 370POBbS OOO3HA4YeHBI B pabodeil mporpamme
JUCUUIIIIMHBI (MOYJIS).

YpoBHM cHOPMUPOBAHHOCTH KOMIIETEHIIMH ONpENEeNsIeTcs CIeAyI0INUM 00pa3oM:
Bricokuil ypoBeHb c(hOpMHPOBAHHOCTH KOMITETEHIINH COOTBETCTBYET OLIEHKE OTIIMYHO!
npezanonaraeT (GOpMUPOBAHUE KOMIIETEHIIMH Ha BBICOKOM YpPOBHE: CTYIEHT CBOOOJIHO
BJIAJICET OCHOBHOM TEPMUHOJIOTMEN M IOHATUHHBIM allaparoM paszelia TEeOPETUYECKOU
¢u3uku «TepMonuHaMMKa», YTO TO3BOJIIET (POPMYIHPOBATH BHIBOABI M Y4acTBOBaTh B
JUCKYCCUM TO Y4YeOHBIM BONpPOCAaM JIaHHOM JUCIUIUIMHBI, IOJHOCTBIO CPOPMHPOBAHO
YMEHHUE TMPHUMEHATh TIIOJYyYEHHYI0 TEOpEeTHUECKylo 0a3zy Ui pelIeHUus KOHKPETHBIX
MIPaKTUYECKUX 33/1a4 U YBEPEHHO BJIAJIETh HABBIKOM UX PELICHUS;

CpenHuii ypoBEHb COOTBETCTBYET OLIEHKE XOPOLIO:

npeanonaraeT GOpMUPOBAHUE KOMIIETEHIIUN HA CPEAHEM YPOBHE: CTYJIEHT XOpOILIO BJaJeeT
OCHOBHOM TEPMUHOJIOTHEH M MOHATHHHBIM amllaparoM paszzieia TeOpeTHYecKOr (u3nKu
«TepmonmHamMuKkay; cOpMUPOBAHO YMEHUE MPHUMEHSTH MOITYYEHHYIO TEOPETUUYECKYI0 0a3zy
JUIS pelIeHUs KOHKPETHBIX MPAKTUYECKUX 3a7ad U BIAJETh HABBIKAMH peIIeHUs] 0a30BBIX
3a/1a4 110 TEPMOIMHAMUKE;

ba30BbIi1 ypOBEHb COOTBETCTBYET OLICHKE YIOBIETBOPUTEIIBLHO:

npeanonaraer (QopMHpoBaHHE KOMIETEHIIMM Ha HayaJlbHOM YPOBHE: CTYJIEHT 3HaeT
«TEOPETUYECKUI MUHUMYM» M HEIOCTATOYHO BJaJI€€T METOJAaMH pelleHHs 0a30BBIX 3ajady
10 TEPMOIMHAMUKE;

Huskuii ypoBeHb COOTBETCTBYET OLICHKE HEYOBIETBOPUTEIIBHO:

CTYAEHT HE€ BJIaJICET OCHOBHOM TEPMHHOJIOTHEH W TIOHATUMHBIM ammaparoM pasiena
Teopernyeckoil ¢puznku «TepMmoauHaMuKay; He BiaJieeT HaBbIKaMU peIIeHus] 0a30BbIX 3a/1a4
10 TEPMOJMHAMUKE.
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03.03.02 ®dusuka, HanpaBJeHHOCTD (Mpoduiab) «Pusznka», ®OC no AMCHUNINHE
«Tepmoannamuka», 2025 rox HaOopa, ouHasi popma o0yueHus

@oHJ OLIEHOYHBIX CPEACTB TUCHUILIUHBI (MOAYJIs) 0100PEeH U PeKOMEHI0BAH:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporoxon 3aceganust Ne 05 ot 06.02.2025

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) O. B. EpetHoBa

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



