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1. lWUnudcp n HammeHoBaHMe HanpaBneHUsi NnoAroToBKM/cneynanbHOCTH:
01.03.03 MexaHuka 1 maTeMaTndeckoe MoaenmpoBaHue.

2. Mpodumnb noarotoBku/cneumanmsaummn. KOMNbIOTEPHBIN UHXUHUPUHT B MEXaHWKe
CMOLWHbIX cpeq

3. KBanudukaums (cteneHb) BbinyCcKHUKa: bakanasp
4. ®dopma oby4eHusa: O4yHas

5. Kacheapa, oTBevarowas 3a peanusauuio QUCLUNIUHBI: MexaHuKM U KOMNbIOTEPHOrO
MOZenMpoBaHus

6. CocTtaBuTENM NporpaMmmbil:
Moues OmuTtpuii BuktopoBud, OOKTOp dm3-mat. Hayk, npodeccop, dakynetet MMM,

kadpegpa MuKM, rbgotsev@mail.ru

7. PekomeHpgoBaHa: HMC ¢akynbTteta MMM npoTtokon Ne 8 15.04.2022
8. YuebHbIn roa: 2025 - 2026 Cemectp(-bl): 7



9. Uenu n 3apgaum y4e6HOM AUCLUNIIUHDI:
Llensimu oceoeHusi QucyurnuHbl s18115F0MCST.

n3ydeHne dyHaameHTanbHbIX MOHATUAN (U3NKM U ee NPUNOXKEHNEe K COBPEMEHHbLIM
3agadam.

3adayu y4ebHoU OucyunuHbI:

3apgavenn  uM3yYyeHUs  OMCUMMNNUHBI  SIBMSIETCS  O3HAKOMIEHMe  CTYOeHTOB C
COBPEMEHHbIMU 1 KINACCUYEeCKMMK NoAXo4amMu, UCMonb3yeMbiMN B OU3NKE, NPU peLLEeHI
npuKnagHblx 3agau.

10. MecTto y4yeb6HOM AucuunnuHbl B cTpyktype OOIl: ducumnnuHa OTHOCUTCA K
obsizamenbHas 4Yacmu b6rioka 61. [Ana OCBOEHWA AUCUMMNMHBLI HEOOXOAWMbI 3HAHWUA
ANCUMNIIMH: MaTeMaTUYeCKUn aHanus, nNuHenHas anrebpa, aHanuTudeckas reoMeTpus,
AndpdepeHumanbHble ypaBHeHus. OcBoeHMe OUMCUMNAWHBI NO3BONUT B AdarnbHenwem
n3yyaTb OUCUMUNIIMHBE  MaTeMaTuyeckoe MoAenupoBaHue, (OU3UKO-MeXaHUYeCcKum
NPaKTUKYM U BbIYUCNIUTESbHbBIA 3KCNEPUMEHT, a Takke cneuunarbHble Kypcbl No Npodusio
NnoaroTOBKM.

11. NnaHupyeMble pe3ynbTaTbl OGy4YeHUA MO AUcUUNNUHe/MoAynio (3HaHMs,
YMeHUsi, HaBblKA), COOTHECEHHble C NNaHUpPyeMbiMM pe3ynbTaTaMu OCBOEHUS
obGpa3oBaTenbHOM NporpaMmbl (KOMNETEHUUAMU) U UHAUKATOPAMU UX AOCTUXKEHUA:

Kog HasBaHue Koga(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTathbl
KOMNeTeHuun oby4eHus
OlK-1 CnocobeH OlK-1.1 PewaeTt Tunosble 3agayun ¢ | 3HaTb:
ncnonb3oBaTb Y4E€TOM OCHOBHbIX MOHATUM | OCHOBHbIE NOMNOXEHNS,
dyHOAaMeHTanbH n 0o6LLUMX | 3aKOHbI n mMeToabl
ble 3HaHu4, 3aKOHOMEpPHOCTEN, MONEKYNspHOM PU3nKN,
norny4yeHHble B chOpMyNMPOBaHHbIX B | TEPMOOUHAMUKN, pPOfb U
obnactu pamkax 6a3oBbIX | MeCTo MOJEKYNAPHON
MaTeMaTU4ecknx OVCUMNIIMH -~ MaTemaTuku, | PU3UKA 1 TepMOANHaAMUKA B
N €CTECTBEHHbIX nHdopmaTHKn N | coBpeMeHHON Hay4HoW
Hayk, B €CTECTBEHHbIX HayK. KapTuHe  mMupa, rpaHuubl
npodeccnoHanbH NPUMEHNMOCTHU 3aKOHOB
O AeATenbHOCTU MOSEeKynsipHon  PU3NKM 1
TepMoanHaMuKn
YmMeThb:
noHumaThb, usnaraTb "

KpUTUYECKN aHanusupoBaTb
f6asoBylo uMHdoOpmaunio B
obnactu MOJEKynspHOWn
PUINKM N TEPMOOUHAMMUKN,
nonb3oBaTbCs
TEOpEeTUYECKUMN OCHOBaMM,
OCHOBHbIMU MOHATMAMM,
3aKoHamMK,  MoOAensAMu U
MeToaamu MOEKYSIpHON
HU3MKN U TEPMOAMHAMUKMN
BnapeTb:

OCHOBHbIMY NMOHATUAMM,
3aKkoHamu, Modensamu  wu
MeTogamu MOEKynspHoOWn
PUINKA N TEPMOOUHAMUKN,
HaBblkamu  00paboTkn K
aHanusa TeopeTU4eckom
uHdopmaumm B obnactu
MOMEKYNApHOM  (PU3NKN 1
TepMOANHaMMKN




OliK-1.2

MpymeHseT CUCTEMHbIV
NOAXoA4 U MaTemaTuyeckme
MeToAdbl B dhopManusauuu
peLleHns NpyKNagHbIX
3agav.

3HaTb:

NPUHUMMBbI  UCMNONb30BaHNS
Ha  MNpPaKTUKe  OCHOBHbIX
NONoXeHnn, 3aKOHOB "
MeTo40B MOJEKYSIPHOMN
PU3NKN 1 TEPMOLNHAMMKN
YMeTb:

BblOMpaTb MeToAbl aHanusa
7] nccnenoBaHum ansi
noaTBepPXaeHns
TEOPETUYECKNX  MOJIOXKEHUN
MOMNEKynsipHOn  pu3unkn, K
TEPMOANHAMUKN,
npeacTaBnsaTb "
NHTEPNpeTUpoBaTb
pe3ynbTatbl TEOPETUYECKUX
ncecrnegoBaHnin

BnapeTb:
HaBblkaMu NPUMeEHeHNsI
TEOPETUYECKMX MeTO0B

uccriegoBaHus B obnactu
MONEKYNspHOW  DU3MKN  1”
TepMoANHaMMKN, HaBblkamu

npeacTaBneHus "
WHTepnpeTauun pesynbTaToB
TEOpPEeTUYECKMX
nccrnegoBaHnmn
HaBblkaMu peLueHus

npobrnemM, BO3HMKaKOWMX B
XO4e  uccnegoBaHwiA,  C
npuerne4yeHnem
HeobxoamMmoro pu3nko-
mMaTemMaTn4eckoro
annaparta




12. CTpyKTypa u cogepxaHue y4eOHON ANCLMNIIUHDI:
O6bemM aucuMNNUHbI B 3a4€THbIX eAuHMLax/yacax B COOTBETCTBUU C Y4E€OHbIM
nnaHom — 4/144.

Popma NpOMEXYTOYHON aTTecTauunm(3a4yem/3K3amMeH) 3K3ameH
13. TpyaoemkocTb No BMaam yuyebHon paboTbl
TpyaoemMKoCTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
Ne 7
KoHTakTHas paboTa 80
nexkummn 32 32
B ToM uucne: | NpakTn4eckne 48 48
nabopaTtopHbie
CamocTtosaTenbHas pabota 28 28
MpomexyToyHasa aTTecTauns (019 Ik3ameHa) 36 36
Utoro: 144 144

13.1 CopepxxaHue pasgenoB AUCLUNIIUHDI:

Ne HanmeHoBaHue Peanusauna pasgena
n/ pasgena CopepxaHve pasgena gUCLMNINHbI ONCLMNIUHBI C MOMOLLbIO
n OUCLIMNINHbI OHNanH-kypca, QYMK
1. Ilekymmn
1 MonekynsapHas MonekynapHo-KnHeTu4eckne npeacraBneHus o Kypc «MonekynsipHas
dumsmka. BewecTBe.OCHOBHbIE BEMNMMYNHBLI XapakTepuayowme | dunsmnka n
VoeanbHbin ras. aToMbl U MOJEKYIbl. ArperatHble COCTOSIHUS TepMoanHaMUKa»
YpaBHeHue BellecTBa. CtatucTmyeckun n TepmognHammyeckun | https://edu.vsu.ru/course/
COCTOSIHUA. MeToAbl. view.php?id=15944
2 MonekynsapHas WoeanbHbivi ras. [laBneHve n abconoTHas Kypc «MonekynspHas
duauka. TemnepaTtypa. lNoctosHHasa bonbumaHa. OcHoBHOE dumamka u
VpoeanbHbIn ras. ypaBHEeHWe 3rieMeHTapHON KUHETUYECKON Teopumn TepMoauHaMmuka»
YpaBHeHune rasos. YpaBHeHne MeHgeneeBa - KnannepoHa. https://edu.vsu.ru/cours
COCTOSIHUS. elview.php?id=15944
3 lMepBoe Hauano BHyTpeHHsas aHeprusa. Pabota, TennoTta. lNepBbiv Kypc «MonekynspHas
TepMoaNHaMUKN. 3aKOH TEPMOANHAMUKM. husmka un
Mpoueccsl. TepMoavHaMuka»
TennoemkocTb https://edu.vsu.ru/cours
elview.php?id=15944
4 lMepBoe Hauano O6paTtmMble 1 HeobpaTumble npolecchl. Linknebl. Kypc «MonekynsipHas
TepMoaAvHaMUKU. DYHKLMM COCTOSAHUA. TennoemMKoCcTb. QHTanbNus. dusnka un
Mpoueccel. CooTHolleHre Mexay TennoemMKoCcTAMMU. TepmoanHamMmKa»
TennoemkocTb https://edu.vsu.ru/cours
elview.php?id=15944
5 lMepBoe Hauano Mpoueccol B ugeansHom rase. MNpuHUUN padoThbl Kypc «MonekynsipHas
TEPMOLMHAMUKN. Tennosow mawwuHbl ee K. dumamka u
Mpoueccsl. TepMogHaMuka»
TennoemkocTb https://edu.vsu.ru/cours
elview.php?id=15944
6 OHTponus. Bropoe | Lukn KapHo. Teopembl KapHo. MpuHuun KenbBuHa. Kypc «MonekynspHas
Havano OHTponusa. TepMmoanHaMmnyeckoe ToX4eCTBO. dumamka u
TEPMOAMHAMUKN. HepaBeHcTBO Knayanyca. BTtopoi 3akoH TepMoauHaMmunka»
TEPMOANHAMUKM. https://edu.vsu.ru/cours
elview.php?id=15944
7 TepmoguHamudeck | TepMoaMHaMuUyeckne nNoTeHumanbl, COOTHOLLEHNUS Kypc «MonekynsipHas




ne noTeHyuansl Makceenna. BsaumoaencTeme Monekyn B peansHOM | pusmka u
rase. AdeKTUBHLIN guameTp Monekyn. MNoTeHunan | TepMogvHamMuKay
JleHHappa-[xoHca. lNoHATne Kputndeckom https://edu.vsu.ru/cours
TemnepaTypbl. elview.php?id=15944
8 daszoBble daszoBble nepexobl 1 poga. YpaBHeHne Kypc «MonekynsapHas
nepexodbl. a3 KnannepoHa-Knaysuyca. ®asoBas gnarpamma. dumamka un
BaH-gep-Baanbca. | YpasHeHue BaH-gep-Baanbca. TepMogMHaMmuka»
https://edu.vsu.ru/cours
elview.php?id=15944
9 da3soBble N3oTepmbl ypaBHeHus BaH-aep-Baanbca. Kypc «MonekynsipHas
nepexodpl. a3 MeTtactabunbHble coctoaHus. Kputudeckme dpusmka un
BaH-gep-Baanbca. | napameTpbl BewectBa. ekt Ixoyns-TomcoHa. TepMoavHaMuka»
3 3aKOH TepMOAMHaMUKM. https://edu.vsu.ru/cours
elview.php?id=15944
2. [NpakTuyeckme 3aHATUs
1 MonekynspHas WpeaneHbin ra3. [laBneHue n abcontotHasa Kypc «MonekynsipHas
dusmka. TemnepaTtypa. lNoctoaHHasa bonbumaHa. OcHoBHOE dpusmka un
VpoeanbHbIv ras. ypaBHEHNE 3NIEMEHTAPHON KMHETUYECKOM TEOPUN TepmoanHamMmKa»
YpaBHeHue rasoB. YpaBHeHue MeHgeneea - KnannepoHa. https://edu.vsu.ru/cours
COCTOSIHUSA. elview.php?id=15944
2 lNepBoe Havano BHyTpeHHss aHeprusa. Pabota, Tennota. [NepBbin Kypc «MonekynsapHas
TePMOANHAMMUKMN. 3aKOH TepMoguHaMukn. Linknel. @yHKLMK dunsmka un
Mpoueccsl. COCTOSIHMSA. TennoemMKocTb. QHTanbNus. TepmoanHamMmKa»
TennoemKkocTb CooTHoOLWeHMe Mexay TennoemMKoCTAMMN. https://edu.vsu.ru/cours
elview.php?id=15944
5 MepBoe Hayano Mpoueccol B ngeansHom rase. NpuvHuun paboThbl Kypc «MonekynspHas
TepMOAMHaMUKH. Tennoson MmawwuHbl ee K. husmka un
Mpoueccsl. TepMOoANHaMMKa»
TennoemkocTb https://edu.vsu.ru/cours
elview.php?id=15944
6 OHTponus. Bropoe | Lukn KapHo. Teopembl KapHo. MNpuHuun KenbsuHa. | Kypc «MonekynsipHas
Havano OHTponusa. TepmoanHaMmM4eckoe TOXOECTBO. dunsmka un
TEPMOLMHAMUKN. HepaBeHcTBO Knayanyca. Btopoi 3akoH TepMogHaMmuka»
TEPMOANHAMUKMN. https://edu.vsu.ru/cours
elview.php?id=15944
7 daszoBble YpaBHeHue BaH-gep-Baanbca. Kypc «MonekynsipHas
nepexobl. a3 duramka un
BaH-gep-Baanbca. TepMogMHaMuka»
https://fedu.vsu.ru/cours
elview.php?id=15944

13.2 Pasgenbl AMcumMniivHbl U BUAbl 3aHATUN:

No Bugpl 3aHaTUR (4acos)
/n HavmeHoBaHWe pasgena AncunnimHbl Nekuum MpakTnyeckune CPC Bcero
3aHATUS

1 MonekyndapHas dusuka. VigeanbHbIn ras. 4 8 > 14
YpaBHeHME COCTOSHUS.

5 lMepBoe Havano TepmoanHamuku. MNpouecchl. 6 14 4 o4
TennoemkocTb

3. OHTponusa. Bropoe Ha4ano TepMoavHaMUKK. 8 20 6 34

4. TepmoguHamuyeckue noTeHumansl 8 8 16

5. dasoBble nepexofpbl. a3 BaH-gep-Baanbca. 6 6 8 20

14. MeToan4yeckue ykasaHmAa Ans ooy4aroLWmxXcA No OCBOEHUIO AUCLUMIIUHDI
(pekomeHdayuu obyyarowuMcsi o 0C80EHUK OUCYUNIUHBI: yKa3aHue Hauboree Crl0XHbIX
pa3sdernos, paboma ¢ KOHcriekmamu fiekyud, npe3eHmayuUuoHHbIM Mamepuarsiom,
pexkomeHdayuu o 8bINMOSTHEHUIO Kypcosol pabomel, o opeaHu3ayuu caMocmosimeribHoU
pabomsi no oucyursiuHe u op)
Ha nekUuMOHHbIX 3aHATUNAX CTYAEHTbl 3HAKOMSATCA C OCHOBHbIMM MOHATUAMWU Kypca,

MX TOrM4yeckom B3auMMOCBA3bKD. WM3ydyeHMe TemM HayuMHaeTca C  nekuun,

KOTOpble




COCTaBISAOT OCHOBY TeOpeTU4eCKOW MNOArOoTOBKM CTYAEHTOB. Jlekuuu yutarTtca C
NCNoNb30BaHMEM TeXHUYEeCcKMx cpeacts obydeHus. Ha camocToatenbHonm pabote
CTYAEHTbl pasBMBAlOT WU YrnyonslT MofyyYeHHble 3HaHWSA. 3HakOMCTBO C OCHOBHOW U
AOMNOMNHUTENBHOW NUTepaTypon, BKIOYasA CrpaBoOYHble W3OAaHWSA, KOHCMEKT OCHOBHbIX
MONOXEHUN, TEPMWHOB, CBeOEHUN, Tpebywmnx 3anoOMUHAHUS WU SABMSIIOLMXCS
OCHOBOMonarawwmMmm B 9TOW  TeMe, BbIMOMHEHME  WHOUBWUAYAlbHbIX  3aJaHWN.
[MpakTnyeckne 3aHATUSA MO3BONAT pa3BMBaTb Yy CTYOEHTOB TBOPYECKOE TeopeTuveckoe
MbILUSIEHNE, YMEHWE CaMOCTOATENbHO M3yyaTb NuTepaTypy, aHanmsaMpoBaTb MNPaKTUKY;
yyaTt 4yeTko PopMynMpoBaTb MbICMb, BECTU OUCKYCCUIO, TO €CTb UMEKT UCKIIOYUTESBHO
BaXHOEe 3HayeHWe B pasBUTUM CaMOCTOATENbHOrO MblWwneHns. [lpu NOAroToBke K
NPaKTUYECKUM 3aHATMAM HeobXoaMMO MOBTOPUTb OCHOBHbIE MOJSIOXKEHUS U MOHATMA MO
Teme 3aHAaTUSA. NMpy MCNOoNb30BaHUM OUCTAHLUMOHHBLIX OOpasoBaTesibHbIX TEXHOMOrMn U
9NEKTPOHHOro oby4yeHuns BbINOMHATL BCE yKasaHus npenogasartenen no paborte Ha LMS-
nnatgopme, CBOEBPEMEHHO  nogknw4vatbcss K online-3aHatuam,  cobniogaTtb
pekoMeHZauumn No opraHM3aLmm camocToAaTeNbHOM paboThbl.

15. NepeyeHb OCHOBHOMN U AONONTHUTENIbHON NUTEpPaTypbl, PECYPCOB UHTEPHET,
Heob6XoAUMbIX ANl OCBOEHUSI AUCLIUMIINHDI

(cnucok ogopmnisemcss 8 coomeemcmeuu ¢ mpebosaHuamu [OC u @rOC,
ucrnonb3yemcsi obujasi ckeo3Hasi Hymepauyusi 0nsi ecex U008 UCMOYHUKOB)

a) ocHoBHasi nuTeparypa:

Ne

NcTouHnk
n/n

MartBeeB A. H. MonekynspHas cdusunka. Beicwas wkona 2006.

1 [OnekTpoHHbIN pecypc]

<URL: https://www.studmed.ru/matveev-an-molekulyarnaya-fizika 535eedb06c2.html
Uponos WU.E. 3agaun no obwien pumsnke. M.- Hayka. 2010

2 [OnekTpoHHbI pecypc]

<URL: https://studizba.com/files/show/pdf/37041-1-i-e-irodov--zadachi-po-obschey-fizike.html

0) gononHuTenbHasa nuTepartypa:

Ne

MNCTOYHMK
n/n

1. BaszapoB W.IN. TepmoguHamuka. M.- Beicwas wkona 1983.
[OnekTpoHHbIV pecypc]
<URL.: https://studizba.com/files/show/djvu/3385-1-bazarov-i-p-termodinamika.html

2. CaBenbeB WU.B. Kypc obwewn dusmku B 3 Tomax. M.- Hayka. 1970
[OnekTpoHHbIV pecypc]
<URL: http://www.orenport.ru/images/doc/833/Savelievl.pdf

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTesbHbIE pecypchbl:

Ne
UcTouHunk
n/n
1 OnekTpoHHasa 6ubnumoTteka BI'Y www.lib.vsu.ru
2 Hay4Ho-o6pasoBaTenbHbin ueHTp npu MWAH http://www.mi.ras.ru/
3 OnekTpoHHas BubnroTeka MexaHMKo-maTemMaTtuyeckoro dpakynbteta MY http://lib.mexmat.ru/
4 TepmoguHamuka / [.B. Moues. — OBpasoBaTenbHbIn nopTan «QNeKTPOHHbIA yHuBepeuTeT BIY». —
— Pexwum poctyna: https://edu.vsu.ru/course/view.php?id=15944



https://www.studmed.ru/matveev-an-molekulyarnaya-fizika_535eedb06c2.html
https://www.studmed.ru/matveev-an-molekulyarnaya-fizika_535eedb06c2.html
https://studizba.com/files/show/pdf/37041-1-i-e-irodov--zadachi-po-obschey-fizike.html
https://studizba.com/files/show/pdf/37041-1-i-e-irodov--zadachi-po-obschey-fizike.html
https://studizba.com/files/show/djvu/3385-1-bazarov-i-p-termodinamika.html
https://studizba.com/files/show/djvu/3385-1-bazarov-i-p-termodinamika.html
http://www.orenport.ru/images/doc/833/Saveliev1.pdf
http://www.orenport.ru/images/doc/833/Saveliev1.pdf
http://www.lib.vsu.ru/
http://www.mi.ras.ru/
http://lib.mexmat.ru/
https://edu.vsu.ru/course/view.php?id=15944

16. TlepeyeHb y4yeOHO-meTOAMYECKOro obecneyeHUs ANA CaMOCTOATENbHOMU
paboThbl:

(y4ebHo-memoduyeckue pekomeHOayuu, nocobus, 3adayHUKU, Memodu4yecKkue ykalaHusi
10 8bIMOMIHEHUIO MPaKMUYeCKUX (KOHMPObHbIX) pabom u dp.)

CamocTosTenbHasa pabota oby4varoLierocs AosmKHa BKNOYaTh NOATOTOBKY K NPAKTUYECKUM
3aHATUAM U NOLTOTOBKY K NPOMEXYTOYHOM aTTecTaumu.

Ana obecnevyeHnss camoCcToATENbHOM paboTbl CTYAEHTOB B 3NEKTPOHHOM  Kypce
ANCUMNIMHBI  Ha obpasoBaTenbHOM nopTane «3MeKTPOHHbIM  yHuBepcuteT BlY»
cchopmmpoBaH  y4ebHO-MeTOANYECKNIA komnnekc  MonekynapHas  u3anka un
TepMoauHaMuKa, https://edu.vsu.ru/course/view.php?id=15944 , KOTOPbIA BKMKOYaeT B cebs:
nporpammy Kypca, ydyebHble nocobus n cnpaBoyHble MaTepuansl, METOONYECKNE YKa3aHUS
no BbINOMHEHMIO 3agaHuvi. CTydeHTbl nofiyvarT LOCTYN K OaHHbIM - Martepuanam Ha
nepBoOM 3aHATUM MO AUCLUNIIVHE.

YkasaHHble B y4eOHO-MeToaN4YEeCKOM KoMMnekce y4ebHble Nocobums n cnpaBoYHble
MaTepuarnsbl, NnpuBeaeHbl B Tabnuue Huxe:

Ne

NcTouHnk
n/n

MatBeeB A. H. MonekynspHas dwuaunka. Beicwas wkona 2006.

1 [OnekTpoHHbI pecypc]

<URL: https://www.studmed.ru/matveev-an-molekulyarnaya-fizika 535eedb06c2.html
Uponos WU.E. 3agaun no obwien pumsnke. M.- Hayka. 2010

2 [OnekTpoHHbIN pecypc]

<URL: https://studizba.com/files/show/pdf/37041-1-i-e-irodov--zadachi-po-obschey-fizike.html
1. Basapos W.MN. TepmognHammka. M.- Beicwas wkona 1983.

[OnekTpoHHBIN pecypc]

<URL.: https://studizba.com/files/show/djvu/3385-1-bazarov-i-p-termodinamika.html

2. CaBenbeB WU.B. Kypc obuiern dusnkm B 3 Tomax. M.- Hayka. 1970

[OnekTpoHHBIN pecypc]

<URL.: http://www.orenport.ru/images/doc/833/Savelievl.pdf

1 OnekTpoHHas bubnuoteka BI'Y www.lib.vsu.ru

2 Hay4Ho-o6pasoBaTenbHbiv ueHTp npu MUAH http://www.mi.ras.ru/

3 OnekTpoHHas bubnuoteka MexaHuko-maTematudeckoro cpakynbteta MY http://lib.mexmat.ru/
MonekynspHas ¢pusuka u mepmoduHamuka | [1.B. NoueB. — O6pasoBaTenbHbI nopTan

4 «ONEeKTPOHHbIN yHUBepcuteT BIY». — Pexum goctyna:

https://edu.vsu.ru/course/view.php?id=15944

17. OOpa3oBaTesnbHble TEeXHONIOrMKU, UCMNOSib3yeMble MNpu peanusauum y4ebHoMn
OUCLUMNNUHBbI, BKMOYasas AUCTaAHLUMOHHbIe obOpa3oBaTesfibHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

[pu peanusayuu ucyunIuHbI MO2ym rpo8oOUMbLCS pa3fuyHbIe murlbl 1eKyul (68600Has,
0630pHas u m.0.), NpuMeHIMbCS OUCMaHUUOHHbIe 0bpa3osamersibHble MEeXHOI02uU 8
yacmu 0C80€HUs NTeKUUOHHO20 Mamepuarna, caMocmosimesibHolU pabomsi o ucyurniuHe
unu omoersibHbIM ee pa3desiam.

Mpn peanu3aumm  AUCUMNIUHBI  UCNOMb3YIOTCA  crnegylowune  obpasoBaTesnbHble
TEXHOMOrMK: FOrM4Yeckoe MnoCTPOEHNEe AUCUUMNIIUHBI, 0B03Ha4YeHne TEeOopPeTUHECKOro W
NPaKTUYECKOro KOMMNOHEHTOB B y4eOHOM mMaTepuane. MNpMMeHsoTCs pasHble TUMbl NEeKLUI
(BBOgHasA, 0630pHasi, MHopMaLUMOHHas, npobnemHas).

MHopmaLMOHHbIE TEXHONOMMN AN peanu3aumm y4ebHoOM ANCUMNINHBDI:

- TEXHOMOTMM CUHXPOHHOTO W  ACUHXPOHHOIO  B3aMMOAEWCTBUSI  CTYOEHTOB U
npenogaesaTtens nocpeactBoM cnyxb (CepBMCOB) MO Nepechifike W MOMyYEeHUHo
3NEKTPOHHbLIX cO0oOLLEeHMI, B TOM 4ucne, no cetn NHTepHeT a Takke gpyrme VIHTepHeT-
pecypchl, NnpuBeaeHHble B N.15B.;



https://edu.vsu.ru/course/view.php?id=15944
https://www.studmed.ru/matveev-an-molekulyarnaya-fizika_535eedb06c2.html
https://www.studmed.ru/matveev-an-molekulyarnaya-fizika_535eedb06c2.html
https://studizba.com/files/show/pdf/37041-1-i-e-irodov--zadachi-po-obschey-fizike.html
https://studizba.com/files/show/pdf/37041-1-i-e-irodov--zadachi-po-obschey-fizike.html
https://studizba.com/files/show/djvu/3385-1-bazarov-i-p-termodinamika.html
https://studizba.com/files/show/djvu/3385-1-bazarov-i-p-termodinamika.html
http://www.orenport.ru/images/doc/833/Saveliev1.pdf
http://www.orenport.ru/images/doc/833/Saveliev1.pdf
http://www.lib.vsu.ru/
http://www.mi.ras.ru/
http://lib.mexmat.ru/
https://edu.vsu.ru/course/view.php?id=15944

- cepBucC SﬂeKTpOHHOVI NOoYThbl ANA OI'IepaTI/IBHOVI CBA3UM npenogaBaTteniad n CTyaeHTOB.

AucumnnuHa peanusyeTcs C NPUMEHEHMEM 3MEKTPOHHOIO OBYYEeHUs M OUCTAHLMOHHbIX
obpasoBaTefnbHbIX  TEXHONMOrMK, Ans  OpraHus3auunm  CcamMoCTOATeNbHOM  paboTbl
0oByyYaloLNXCS MCNOMb3YeTCA OHMaMH-KypC, pasMeLLeHHbIn Ha nnatopme SNEeKTPOHHOTO
yHuBepcuteta BIY  https:/edu.vsu.ru/course/view.php?id=15944, a Takke gpyrne WMHTepHeT-
pecypchbl, NpyBeAeHHble B N.15B.

18. MatepuanbHo-TexHU4eckoe  obecnevyeHne  OUCLUNIIUHBI: JlekunoHHas
ayauTopusi  OgofmkHa  ObiTb obopygoBaHa — yvyebHom — Mebernbi,  KOMMbOTEPOM,
MynbTUMEANNHBIM 060pyAOBaHMEM (MPOEKTOP, 3KpaH, CPeAcTBa 3BYKOBOCMPOM3BELEHMS),
AornyckaeTcs nepeHocHoe obopyaoBaHue. MpakTnyeckne 3aHATUS OOIMKHbI MPOBOANTLCS B
crneuvanm3MpoBaHHON ayauTopuKn, OCHaWeHHon yyebHon mebenbio M nepcoHanbHbIMM
KOMMblOTEPAMM C OOCTYyNoM B ceTb WHTepHeT (KOMMNblTEPHbIE Knacchl, CTyaun),
MyNbTUMEANNHBIM  0bopyaoBaHMEM (MyNbTUMEOUNHBIA MNPOEKTOP, 9KpaH, CpeacTBa
3BYKOBOCMpOun3BeaeHus), Yncno pabounx Mect B ayautopumn OOMMKHO BbiTb Takum, 4YTOObI
obGecneunBanacb WHOuBMAYyanbHas paboTa CTyAeHTa Ha OTAEeNbHOM MepcoHarbHOM
KOMMbtoTEpe.

[ns camocTosTenbHo paboTbl HEOBXOAMMbI KOMMBIOTEPHbIE KNacChl, MOMELLIEHUS,
OCHaLLeHHble KOMMbOTEPAMM C JOCTYNOM K ceTu MIHTepHer.

MporpammHoe obecneveHne: OC Windows 8 (10), uHTepHeT-6pay3ep (Chrome, AH-
nekc.bpaysep, Mozilla Firefox), MO Adobe Reader, nakeT cTaH4apTHbIX OPUCHBLIX NPUo-
XeHun ansa paboTbl ¢ gokymeHTamun, Tabnmuamm (MS Office, MonOdunc, LibreOffice).

19. OueHou4HbIe cpeacTBa ANs NPOBeAEeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OLEeHKM ocBoeHMs obyyatoLmmmncs y4ebHoro MaTepuana onpeaensieTcs
coAepXXaHNeM crieayroLmnx pasaenos ANCUMNINHGI

HavmeHoBaHue WHankaTop(bl)
,-Il\;gn pasfdena aucumninHbl KO“&';?;)GH AOCTWXEHUA OueHouHble cpencTsa
(mogyns) 4 KoMneTeHuummn
MonekynspHas dusuka.
1. | VigpeanbHbin ras. OrnK-1 OrK-1.1 Cobecenosarive,
MpakTMKOOPUEHTUPOBAHHbIE 3a4aHUSA
YpaBHeHME COCTOSHUS.
lMepBoe Havano CobecepnoBaHue.
TEPMOANHAMUKM. i : MpakTMKOOPUEHTUPOBAHHbIE 3a4aHUSA
2. Mpouecch. OnkK-1 OrkK-1.1
TennoemkocTb
OHTponus. Bropoe CobecepnoBaHue.
3 Havano OrlK-1 OrK-1.2 [MpakTMKOOPUEHTUPOBaHHbIE 3a4aHUA
TEPMOANHAMUKMU.
4 TepmognHammnyeckme OlnK-1 OnK-1.2 CobecepnoBaHue.
noTteHumansl i [MpaKkTMKOOPUEHTUPOBaHHbIE 3a4aHUA
da3oBble Nnepexoapl. CobecepnoBaHue.
5 a3 BaH-gep-Baanbca. OMK-1 OnK-1.1 [MpakTMKOOPMEHTUPOBAHHbIE 3a4aHNs
[MpomexyToyHasa aTTecTtaums
lMepeyveHb BONpocoB
dopma KOHTPOIS - 3K3aMeH

20 TunoBble OUEHOYHbLIE CpeAcTBa U MeTOAMYECKUEe MaTepuanbl, onpeaensiowme
npoueaypbl OLeHUBaHUS


https://edu.vsu.ru/course/view.php?id=15944

20.1 TeKywuin KOHTPOSb yCcneBaeMocTu
KoHTponb ycneeaemocT No UCUUNINHE OCYLLECTBIIAETCA C MOMOLLbIO
crneayLwmx oLeHOYHbIX CPeCcTB:
[MpakTMKOOpMEHTMPOBaHHbIE 3afaHus/AoMallHre 3agaHus

(HanmeHoBaHMe OLEHOYHOro CpeacTBa TEKYLLEero KOHTPOMA ycrneBaemMocTu)
MepeyeHb 3agaHnn U3 3agavyHMKOB M nocobun na n.16

OnucaHne TexHosnormu npoeseneHUs. KOHTpOJ'Ib npoBOANTCA NyTEM NMPOBEPKA
BbIMOJIHEHHbIX ynpa>|<HeH|/||7|

Wkanb! n Kputepun oueHnBaHusA

OueHka Kputepum oLeHok
OTnnyHo OB60CcHOBaHO NOMNy4eHO NPaBUMbHOE peLLEeHUe 3a4auum.
O6ocHOBaHO MONy4YeHO MpaBuUIbHOE pelleHue 3agadvu, HO ecTb (He Gonee

XopoLuo g
OZHOM) oLwMBKa BbIYUCIIUTENBHOIO Xapakrepa.
BepHo BbIGpaH MmeToq pelueHus. [NonyyeHo pelleHue 3agadm Ho ecTb bonee
YOoBneTBOpUTENBHO N
OLHOW OLIMOKKN BbIMUCIIMTENBHOIO Xapakrepa
HenpaBuneHoe pelleHne 3agaun, MpuUYeM HEBEpPHO BbliOpaH MeTon
HeynoBneTBopuTeNbHO

peleHna.

CobecepoBaHue no TemMam ANCUUNINHBI, YKa3aHHbIM B n.13.1

(HaI/IMeHOBaHI/Ie OLEHO4YHOro cpencrtBa TeKyLero KOHTpon4d yCI'IeBaeMOCTI/I)

Onucanue TexHoJoruu nposenaeHus. [IpoBoauTcss KOHTPOJIL MyTEM YCTHOTO ONMpPOCa OOYYarOIIUXCS
HAa 3aHATHIX

Wkanbi n Kputepun oueHnBaHusA

Kputepuu oueHnBaHus LLikana oueHoK

O6yuatowuncsa B NonHOM Mepe BnageeT NOHATUNHBIM OTnunyHo
annapaTomM gaHHOW o6riacTy Hayku (TEOpeTUYECKMMIN OCHOBaMM),
cnocobeH nnncTpupoBaTb OTBET NpumMepamu, daktamu,
AaHHbIMU HayYHbIX UCCNeAoBaHUN, NPUMEHSTL TEOPETUYECKme
3HaHWA NS peleHns nNpakTn4eckux 3agau.

O6yuvatomncs snageeT NOHATUNHBIM annapaTomM AaHHOWN Xopoulo
obnacTtu Hayku (TeopeTUYEeCKMMN OCHOBaMM ANCLMNIINHBI),
CcnocobeH NPUMEHSATb TEOPETUYECKME 3HAHUSA ANSA PELLEHUS
NnpakTU4ecknx 3agad B obnactn Teopun ynpyroctu, gonyckaeT
OLINGBKN Npn nnncTpaumm npumepamMu.

Ob6yvatowmnncs snageeT NOHATUNHBIM annapaToM AaHHOW YaoBneTBopuTEnbHO
obnacTtu Hayku (TeopeTMYeCKMMN OCHOBaMU ANCLMMINHBI), HO HE
CcnocobeH NPUMEHSATb TEOPEeTUYECKME 3HAHUS ANSA peLLleHns
NpakTU4eCKMX 3a4ad, LONYyCKaeT OWMOKM Npu NNCTpaLmm
npumMmepamu.

OO6yuatoLmnincs AeMOHCTPUPYET OTPLIBOYHbIE, (hparMeHTapHble HeynoBneTBopuTensHO
3HaHWA, aonyckaeT rpybble oWnbKM Npy NncTpauum
npumepamu.

20.2 NMpomexyToyHana aTrectauus

I‘IpomemyTquaﬂ atrTecrtaumda no gucumniinHe ocyLecTtBideTcAa ¢ NOMOLbIO
cneayrwmx oueHO4YHbIX CpeacTB:

CobecedosaHue o 3Kk3ameHayuoHHbIM bunemam

(HaumMeHo8aHuUe OUeHOYHO20 cpedcmea rMPOMEXYmoYHOU ammecmauuu)



Bornipocsk! K 3k3ameHy

MonekynsapHO KMHeTUYeCKNe NpeacTaBneHns o BellecTse (Monekyna, aToMHbIN U

MOSEKYNSPHbIA BEC, KONNUYECTBO BeLecTBa, NOCTOsAHHas ABorazpo)

CTtaTuctTnyecknn n TepMoanHaMmn4eCKnin MeToabl

WpeanbHbin ras. [laBneHne n abcontotHaa Temnepartypa

YpaBHeHue cocTosHusa MeHaerneea-KnannepoHa

BHyTpeHHss1 aHeprus u paboTta naeansHoOro rasa

Tennota. lNepBbIN 3aKOH TEpPMOLNHAMUKN

O6paTtmmble n HeobpaTuMMble NpoLecchl

lMapameTpbl cocTosAHUSA. PaBHOBecHOe cocTosiHMe. KBasncrtatndeckmin npowecc

O6paTtumbi Npouecc n HeobpaTmbl npouecchl.CBOMCTBO 06paTnMoro npouecca

10 Linkn. ®yHKUMA COCTOAHUS.

11. TennoeMkocCTb. QHTanNbNusA. COOTHOLWEHNE Mexay TennoemMkoctTamu. dopmyna
Mawepa

12.306apuyeckun npouecc. HaxoxaeHne temnepatypbl U paboThbl

13. N3oxopunyecknin npouecc. HaxoxaeHne [dasneHus n paboTbl

14.N3oTepmunyecknin npouecc. OnpeneneHne gasneHnsa n paboThbl

15. AanabaTtumyeckui npouecc. YpaBHeHne agmabaTtsl B nepemMeHHbIX T,V 1 B NepeMeHHbIX
P,V. Onpegenexune paboThl

16.CpaBHeHune paboTbl Npy agnabaTtnyeckom n M30TEPMUYECKOM NpoLeccax

17.TlonuTponuyecknin npoLecc. YpaBHeEHWe NonunTponbl B nepeMeHHbix T,V 1 B
nepemeHHbIx P,V.

18.TpnHumn paboTtbl TennoBon MalnHbl. KM TennoBon mMallvHbI.

19. LUnkn KapHo. Kl uukna KapHo.

20.MepBas Teopema KapHo 1 ee pmsnyeckoe obbsicHeHMe. BTopasa Teopema KapHo

21.MpuHumn KenbBuHa.

22.3HTponug

23.BTOpon 3aKOH TepMoaNHAMUKN A5 06paTUMbIX NPOLECCOoB (TepMOAMHAMUYECKoe
TOXOEeCTBO)

24.HepaBeHcTBO Knayaunyca. BTopown 3akoH TepMOANHAMUKK AN HeoBpaTUMbIX
npoveccos

25. TepmogmHamudeckue noteHumansl. CBoboaHast aHeprus n aHeprus M'mboca.
CooTHoweHua Makceernna (CBOMCTBa CMeELLaHHbIX NPOU3BOAHbIX)

26. MexxmonekynspHble B3anMoLencTBus

27. TepmogmMHaMudeckme noTeHumarnbl CAOXHbLIX CUCTEM N CUCTEM C NEPEMEHHbBIM YUCIIOM
yacTtuy,

28.06wume ycnosusi TepMOANHAMMYECKOrO paBHOBECUSA U YCTONYMBOCTU AN cryyas
nsonuposaHHon cuctembl (U=const, V=const, N=const)

29.06wume ycnosusi TepMOANHAMMYECKOrO paBHOBECUSA N YCTONYMBOCTU AN cryyas
cUCTeMbl B TepMocTaTte nNpu NnocTossHHOM obbeme (T=const, V=const, N=const)

30.O6wume ycnosms TepMOANHAMMUYECKOTO paBHOBECUS U YCTOMYMBOCTU AN1S cnyasi
CUCTEMbI B TepMocTaTe Nog NOCTOSIHHbIM BHELWHUM faBneHnem (T=const, P=const,
N=con)

31.Ycnosusa paBHoBecus AByX(a3HOW OLHOKOMMNOHEHTHOW CUCTEMbI

32.MpuHuwnn Ne-Wartenbe-bpayHa

33.das3oBble Nnepexoabl NEpPBOro poaa

34.Ia3 BaH-gep-Baanbca. YpaBHeHue coctosaHusa BaH-gep-BaanbcoBckoro rasa

35.N30Tepmbl ypaBHeHus1 BaH-aep-Baanbca

36.CxnmaemocTb rasa

37.TloBepxXHOCTHOE HaTsXXeHWe 1 JaBreHune

38.Posib NOBEPXHOCTHOIO HaTsXKeHUs Npy 06pa3oBaHnn HOBOW dhasbl

=

CoNoO~WN



39. OxnaxpgeHue rasa npun HeobpaTtnmom agmabatHom pacwmpenumn. ekt xoynsa-
TomcoHa

40. OxnaxaeHue rasa npu obpatmumom agnabatHoM pacLumpeHnm

41.TpeTui 3aKOH TEpMOOUHAMUKMN

OnuncaHue TexXHONOrMu npoBeAeHUs. OK3aMeH npoBoauTcs Ha ocHoBe KWM,
COCTaBJIEHHbIX HA OCHOBE BOMPOCOB AJ151 NOArOTOBKM K 9K3aMEHY.

OueHka Kputepum oLeHok

lMonHble M TO4YHble OTBETHI HA 2 BOMpoca 3K3aMeHaUWMOHHOro 6uneta
cBobogHOE BrageHMe OCHOBHbIMM TEPMWHAMW U MOHATUSMU  Kypca;
OTnnyHO nocnenoBaTtesibHOE U NIOTMYHOE U3NOXEHNE MaTepuana Kypca; 3akOHYeHHbIe
BbIBOAbl M 0606LLEHMs NO Teme BOMPOCOB; MCYepnbiBaloLWMe OTBETbl Ha
BOMPOCHI NpY caave 3K3aMeHa

MonHble M ToYHble OTBETbI Ha 2 BOMpoca 3K3aMeHaUMOHHOro OwuneTta;
3HaHME OCHOBHbIX TEPMUWHOB W MOHATWMIA Kypca; nocrefoBaTenbHoe
Xopouwo N3NoXeHne Martepuana Kypca; YymeHne dOopMynMpoBaTb HEKOTOpble
0600LeHNa No Teme BOMPOCOB; AOCTATOMHO MOfHbIE OTBETbI HA BOMPOCHI
npu cgadve aKk3ameHa

MonHbIM M TOYHbIK OTBET Ha 1 BOMPOC 3K3aMeHauWoHHOro 6wunera;
YOOBMNETBOPUTENBHOE 3HAHWE OCHOBHbIX TEPMMHOB W MNOHATUA Kypca;
yOOBMNETBOPUTENBHOE 3HaHWE W BhageHMe MeTogaMuM W cpeactBamu
peLLeHns 3agay; HeOCTaTOYHO MocneaoBaTeNbHOE U3NOXEHNE MaTepmana
Kypca; ymeHne opmynmpoBaTh OTAerNbHblE BbIBOAbI M 0600LLEHMSA NO TeMe
BOMPOCOB

HeynoBnetBoputensHo | OTBeT He Boree Yem Ha 1 BONPOC 3Kk3aMeHaLMOHHOro buneta

YpoBneTBopuTENBHO

20.3 3apaHua pasgena 20.3 pekoMeHaYTCSA K MCNOoMb30BaHMIO Npy NPoBEAEHUMN
AnarHocTnyecknx paboT C Lenblo OUEHKN OCTaTOYHbIX Pe3yribTaTOB OCBOEHUSA JaHHON
ANCUNNNUHBI (3HAHWIW, YMEHWUI, HABbIKOB).

OlnK-1

1) 3akpbiTble 3a0aHUs (TECTOBLIE, CPEOHUIN YPOBEHDL CITOXXHOCTM):

1. V13 npenoXeHHbIX OTBETOB BblGepUTE ypaBHEHNE COCTOSIHUS MAeanbHOro rasa.

1 1 v m a7 11 12  —
pV=—- = p,. =V
M C T T, ¢ 2 '

r V.7 T, @

2. Yrnekucrnbin ra3 maccown 88 kr npu gasneHun 3+105 Ma n Temnepatype 27 °C 3aHnmaeT
obbeEM ...
« 3 3 3 3

16,62 m 8,31 m 1,67 m 0,0831 m
3. MNpu n3otepmMmnyeckoM pacluMpeHnmn rasa ero gaBrneHne yMeHbLIaeTes, Tak Kak
yMeHbLlIaeTcs ...

{
KOHUEeHTpauuna Mmonekyn cpenHAA KNHETUYEeCKaa aHeprmsa

{
mMacca rasa obbem rasa



4. OnpegenuTte no rpaduKy nameHeHne obbema ngeanbHOro rasa npu nepexogax 1 —2 u

A p 2
1 3
7
2-30 7
O 1 - 2 He n3meHunTCH, 2 - 3 YyMEHbLUUTCSA : 1 - 2 ymeHbLnTCS, 2 - 3 YMEHbLUNTCA
® 1 - 2 He n3ameHuTCs, 2 - 3 yBENUYUTCH . 1 - 2 ysenuunTcs, 2 - 3 yBenuumnTcs

5. MNpw ymeHbLleHn faBnenus B 1,5 pasa 1 ymeHbLLEHNA Macchl B 6 pa3 ycTtaHoBMMNach
TemnepaTtypa 600 K. OnpegenuTte, Ha CKOMbKO rpagycoB M3MeHUacb Temnepatypa?

“ 450k a00Kk” 150K° 100K

6. Hangnte paboTy rasa 3a TepMOANHaAMUYECKNA LUKIT, NpeacTaBneHHbI Ha rpadomke
A

p.xlla

o1 I:IZ
100+ 4 3
LM

-
»
»

-
~
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i 2

® 200 mx" 300" 400 mx" 600 Ox

[ 8

7. B AByx oAMHaKOBbLIX COCyAax HarpeBatoT OAMH U TOT XKe ra3 pa3How Macchbl.
3aBMCMMOCTb AaBneHus rasa oT TeMnepaTypbl B 3TUX COCyAax NpeAcTaBiieHa Ha PUCYHKe.

CpaBHUTe Macchl ra3oB B COCyaax.

ALP 1
2
/ g
///
0 T

{ { {
mi>m; my<m; mMp=m; Hago 3HaTb 06beM COCYd0B

2) OTKpbITble 3a4aHus (TECTOBbLIE, MOBLILLEHHbIN YPOBEHb COXHOCTH):

1. BbiBeanUTe COOTHOLLEHME MEXaYy TENNOEMKOCTAMN rasa npu n3obapmuyeckom u
N30X0PUYECKOM NnpoLeccax B obLLeM Buae

Mpumep oTBeTa:
YpaBHeH1e cocTosiHWA B 0bLeM criyyae npeactasumo B Buge f(P,V,T)=0. Myctb

He3aBucUMbIMK ByayT Tun V, torga U =U (T,V). CnepoBatensHo,



aU = (auj T+ (auj av .
oT oV

N3 nepBoro 3akoHa TepMoanHaMUKM

5Q=dU +PdV = (auj dT + [ [GUHdV.
T ), oV ).

C y4yeTOM nocriegHero paBeHcTBa TEMNJIOEMKOCTb onpeaesinTcd B Buge

AFL 5] &

3aBUCHUT
OT XapakTepa
nporecca

T = Eel 2
v P

2. Nony4unte ypaBHeHne aguabatbl [NyaccoHa

Mpumep oTBeTa:
YpaBHeHue, cBA3bIBatOLLIEE NAapaMeTpbl COCTOSIHMSA B aanabaTuyeckomM npouecce
HasblBaeTcs ypasHeHuem aduabamel NyaccoHa.
3 nepBoro 3akoHa TepmoanHamukm dU +5A=0= gﬁl’ +PdV =0.

Otkypa C, —+—dV 0, yuuTbiBas, 4TO E:E nony4mm —+ldV =0.U3
T CT T V Vv

dopmynbl Manepa R=C, —C, . O6osHaumm y = % Torpa

ar dv dT dv _ &dT tdv

ERL A AT e i U kv 1T (r )le

(r-1) (r)
—intz— ~(y-1)In=2 Vo inte o [ﬁ] . [ﬁJ STV =TV, =
T V, T,

1 2 Tl 2

[TV — const| ypasHenme apnabatsl B nepemeHHbIx T, V.

PV
YyutbiBaa, yto T = ?, nosly4mMm ypasHeHune agnabatbl B nepeMeHHbIX P, V :
PV7” = const
3. BoiBeante hopmyny anst paboTbl rasa npu agunabatnyeckoMm paclunpeHum.

Mpumep oTBeTa:

2
A= [Pdv N BV
: = A=PRV/ j = 2 (V- ) =
7 y
PV” =const=PV/ =PV’ =P = M

y-1
A=V (vl-yw-l—vl-yvy-l) RL, (v .
1-y 7/_1 Vv,



y-1
Tak kak, TV =const = TV, =T,V = Vil _T 4o
V2 Tl
N |
-7 y—1

4. MNMpoBeauTe CpaBHUTENbHbIN aHaNM3 BeNUYMH paboTbl Npy M30TEPMUYECKOM U
aanabaTnyeckoM paclUMPEHUsIX ra3a Ha OOMHAKOBYIO BENUYMHY M3 obLuen HavyanbHON
TOYKM

Mpumep oTBeTa:

PaGota npu aguabatuyeckoMm npouecce Bcerga
MeHblle, 4YeM Mpu M30TEPMUYECKOM npoLecce

Aa0<'°’430m. OT0 CBfA3a@HO C TeMm, 4YTO B
n3otepmMmmyeckoM npouecce T =const U gaBnexHue
YMeHbLUAeTCA TOMbKO 3@ CYeT  YMEHbLUEeHUs
nnotHoctn. B agmabaTtuueckom npouecce, Kak
cneayet n3 (*), npu dV >0= dT <0 n paBneHue
nagaet [dOMNONHUTENbHO 3@ CYET YMEHbLUEHUS

2
TemnepaTtypbl. [1loaTomy _[PdV B agmnabaTunyeckom
1

npouecce okasaricda MeHblLlue

5. CdopmynmpymnTe nepBbIn 3aKOH TEPMOLAMHAMUKN N €ro OCHOBHbIE CIEACTBUS

Mpumep oTBeTa:
1 ¢opmynupoeka. Paboma, coeepwaemass cucmemou pasHa pasHocmu Mexoy
Konu4yecmeom rnodeedeHHoU mersiomsl U USMEHEeHUEeM ee 8HympeHHeU sHepauu:

|5A= 6Q—duU | B 6ECKOHEYHO ManbiX BenuyunHax unn |A=Q — AU | B KOHEYHbIX BEMTMYNHAX.

2 opmyrnuposka. UsmeHeHue AU eHympeHHeu 3Hepauu Heu3o5upo8aHHoU
mepmMoOUHaMU4YecKol cucmeMbl PasHO pasHocmu MexJOy Kornudecmeom mersiomsi Q,
rnepedaHHoU cucmewme, u pabomodl A, cogepuweHHoU cucmemol Had 8HEeWHUMU mesfamul.

|dU =5Q—6A| B GECKOHEYHO ManbiX BenuuMHax unM (AU =Q-A| B KOHEYHbIX

BENMYMHax.
3 gpopmynuposka. Konuyecmeo mennomsl, nosy4eHHoe cucmemou, uéem Ha USMEHEHUEe
ee 8HympeHHeU 3Hepauu U cogepuwieHue pabomsl Had 8HeWHUMU mesiamu.

|5Q=dU +5A| B OeckoHe4yHO Manbix BennunHax unn |[Q=AU +A| B KOHEYHbIX

BENMYMHax.
CornacHo 3TOMy 3aKOHYy, 3Heprmss He MOXeT ObITb co3haHa WM YHUYTOXEHa; OHa
nepegaeTtcsa OT OQHOM CUCTEMbl K OPYron M npesBpaliaeTcs U3 ogHOW (popMbl B PYryto.
BaxHbIM cnegctBMemM nepBoro 3akoHa TEPMOAMHAMUKM SABMSETCA YyTBepXaeHue o
HEBO3MOXXHOCTM CO34aHWSA MallMHbl, CMOCOOHOM coBepwaTb nonesHyt paboTty 6e3
noTpebneHnsa aHeprun n3BHe U 0e3 Kakmx-mmbo M3MEeHEeHU BHYTPM CamMon MalLUMHbI.
JMobas mMawwmHa MOXeT coBepLuaTb MONOXUTENbHYD paboTy A Hag BHELWHUMMW Tenamm
TONbKO 3a CYET MONyYeHUs HEKOTOPOro KonnyecTsa TensioTbl Q OT OKpyXatoLwunx Ten unm
yMeHbLUeHna AU cBoen BHYTPEHHEN 3Hepruu.

CornacHo aTomy 3aKOHY, SHEPrna He MOXeT ObITb Co34aHa UM YHUYTOXEHA; OHa
nepegaeTcsa OT O4HOM CUCTEMbI K ApYron 1 npespallaeTcs N3 ogHon opMbl B APYryto.




6. Cdopmynupynte onpepenenuve. Beisegute coopmyny K umnkna KapHo.
Cdopmynupyinte Teopembl KapHo.

Mpumep oTBeTa:
KpyroBow npouecc, COCToALWMI U3 ABYX U30TEPM U1 ABYX agmabaT HasblBaeTCca YUKIIOM
KapHo

p

K.n.a. umkna KapHo:

2 2 V, V V
Q" =[6Q=[dd +[Pdv =RT, In —2], QU =RT, In[i] .
1 10 A V1 V4
YpaBHeHust agnabatsl [NyaccoHa

T1V27_1 :Tzvsy_l’ \é V.
1

VD

TV =TV TV, Y,
1V1 2V4 4
Torpa,
B RT, In Vs
Q() 2 T
n=1-=—-=1- Lo p=1--2|.
Q) V T
RT,In| -2 :
Vl

lNepsass meopema KapHo. Tennosasi mawuHa, pabomarowas rnpu OaHHbIX 3HAYEHUSIX
memriepamyp Hagpesamersisi U X000uibHUKa, He Moxem umems K.n.0. 6onbwud, 4em
MawuHa, pabomarowas rno obpamumomy Uukry KapHo npu mex xe 3HayeHUsiX
memrnepamyp Hagpesamesid U xosodusibHuka. dpyrumu cnosamm K.n.a. obpatmmoro
umkna KapHo MakcumManbHbIN.

Bmopasi meopema KapHo. K.[.[. yukna KapHo He 3asucum om paboyezo merna, a
3asucum fiuwb om memriepamyp Hagpesamersis U XOr1o0usibHUKa

7. ChopMynmpynTe NoHATUE SHTPONUN

Mpumep oTBeTa:

Q(*) QH Q(+) QH

Ona obpatumoro umkna KapHo mbl nonyumnm — =—— nnu ————=0. lNocnegHee

1
COOTHOLLUEeHME MOXXHO nepenncaTtb B BUAe td_l_—Q =0].

OTO COOTHOLWEHNE MOXET OblTb 0600LLEHO Ha NOOOM 3aMKHYTLIM 0OpaTUMbIN NpoLecc.

CnepoBartenbHo, ons noboro obpatumoro npouecca CKYT—Q He 3aBUCUT OT NyTU U NOITOMY

6Q

OTHOLUEHWe T €CTb MOomnHbIY anddepeHumnan HeKoTopor PYHKLNN COCTOSAHUSA, TO eCTb,



9 _gs|.
T

B

dyHkuMa S HasbiBaeTcsa aHmponuel (P. Knaysmnyc, 1865r.). MNMpn atom 'fg_l_—Q:SB—SA -
A

Pa3HOCTb 3HA4YeHUMM SHTPONUU B [OBYX COCTOSHUAX paBHa NpUBEOEHHOMY Tenny,

Nnony4eHHOMY CUCTEMOW Npu OoBpaTMMOM nepexode U3 OLHOro COCTOSHUA B Opyroe.
MpuHaTo cuutate, Yto S=0 npu T=0.

7. CdopmynupyiTe BTOPON 3aKOH TepMOAUHaMUKU A o6paTUMbIX U HeobpaTuMbIiX
aanabaTnyeckm 3aMKHYTbIX CUCTEM

Mpumep oTBeTa:

[TdS =dU +5A| 8mopol 3aKoH mepmMoOuUHaMuKku Ors1 obpamumbix rnpouyeccos (umnu
mepMoOUHaMuU4YeCcKoe moxxoecmeo).

N3 nepsou TeopeMbl KapHo cnepyer, 4yTOo
Q(—) Q(—) Q(—) Q(—) T Q(—) Q(+)
nueoﬁp <7706p =1- &) <1l- ™ = T > T =T—2:>T—>?:>
Heobp Q 06p Q Heobp Q 06p 1 2 1

C£<O
T
MoOXHO nokasaTb, 4YTO 3TO HEPaBEHCTBO, BbLINOMHAETCA ANa nboro KpyroBoro

HeobpaTMmoro npotecca.
Bmopol 3akoH mepmoduHamMuku 0111 HeobpamuMbiX MPOYECCo8.

[na 3amkHyTON CMCTEMBI (T.€. U30SIMPOBAHHOM OT UCTOYHUKOB Ternna) 6Q =0 u m

OHmMponus 3amMkHymou (mo ecmb aduabamuyecku U305UpOB8aHHOU) cucmeMbl rpu
HeobpamumMoMm rpoyecce pacmem — BTOPON 3aKOH TEPMOAMHAMUKU ONsi HeoBpaTUMbIX
NpoLeCcCoB.

OnucaHune TexHonorum nposefeHus. NposoguTcs B BUAE TecTa B ANIEKTPOHHOM
obpasoBaTenbHON cpeae «ANEeKTPOHHLIN yHBepcuTeT BIMY». bonbluasi YyacTb BONPOCOB
npoBepsieTcs aBToMaTUYECKX, NPOBEPKM NpenogaBaTeniemM ¢ pyYHbIM OLEeHUBAHNEM
TpebyroT TONBbKO BOMPOCHI C KpaTKMM TEKCTOBLIM OTBETOM UK NpeaCcTaBfeHHbIe B hopme
acce.

Kputepum n wkanbl oueHMBaHUA:
[nsa oueHnBaHMsA BbINOMHEHMS 3a4aHUIN Ucnonb3yeTcs 6annbHas wkana:
1) 3aKpbIThle 3a4aHusA (TECTOBbIE, CPEOHUN YPOBEHb CNOXHOCTU):
e 1 6ann — ykasaH BEPHbI OTBET;
e (0 Gannoe — ykasaH HEBEPHbI OTBET, B TOM YMCIE YACTUYHO.
2) OTKpPbITble 3a4aHus (TECTOBbIE, MOBbILIEHHbI YPOBEHb CITOXHOCTH):
e 5 6annos — 3agaHne BbIMOMHEHO BEPHO;
e 2 Ganna — BbINOJSIHEHME 3aaHUSA COOEPXUT HE3HAYMUTENbHbIE OLLMOKM;
e (0 Gannoe — 3agaHne He BbIMOSIHEHO UMK BbINMOSTHEHO HEBEPHO.




