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1. Mecrto nucuuniuabl B crpykrype OITIOII

Hucuummna 51.0.09.03 Cratuctudeckas (pu3nka ¥ TepMOAMHAMHUKA OTHOCUTCS K 00s3aTeIbHOM YacTu
00pa3oBaTeNbHON IPOTPAMMBI.

2. Ilnanupyemble pe3yabTaTbl O00y4YeHHs] MO JAUCHMUIUIMHE, COOTHECEHHbIE ¢ IJIAHUPYEMbIMH
pe3yibTaTaMM OCBOeHHMsI 00pa30BaTeJbHOW MNPOrpaMMbl (KOMIETEHUMSIMH W HWHIMKATOPAMH
JOCTHKEHUSA KOMIIEeTeHI[N)

®dopmupyemMble Ilnanupyemble pe3yabTaThbl 00yyeHus: mo gucuumiuie | HaumeHoBaHue 011eHOYHOIO CpeACTBA
KOMIIETeHIIUH (MoayJil0), B  COOTBETCTBHM € HHIMKATOPOM
(KO,Z[, COICPIKAHUEC JAOCTHKCHUA KOMIIETCHIIHHU
KOMIIETEHIINN) HWnpnkarop noctukenusi | PesyabTarsl 00yuenus Jos Texkymero | s
KOMIIeTeHIIUH 10 JMCIHUIINHE KOHTPOJISA MPOMeKYTOYHOMI
(KO[[, COZACPIKaHUC ycneBaeMoCTH aTTeCTAalluu
WHIWKATOPA)
OIIK-1: Cnocoben OIlIK-1.1: 3naem OIIK-1.1: Koumponvnas
ucnonvsosams Gynoamenmanvuvie 3aK0HbL 3uanue gynoamenmanvuix paboma Mesamen
NOIOACCHUA, 3AROHBL | jhinodbl u ochosHble 3KOHO U OCHOGHBIX Sudauu
u Memoovl
Qusuyeckue u NPAKMUYECKUX Pe3YIbmamos K.
ecmecmeeHHbIX HayK . OHMPOZIbHbIE
MamemamuyecKue 3aKoHbl CMamucmu4eckoll Qu3UKu u
u Mamemamuxu Ol 60NnpOChl
pewsenus 3a0ax OIIK-1.2: Ymeem npumensamo |mepmMoOUHAMUKU
undHCenepHoll Qusuueckue 3aKoHbL U
oesimenbHoCmu MamemamuyeckKue Memoowl OIIK-1.2:
0215 peuteHus 3a0ay v,
‘MeHue npumMeHAms 3aKOHbL U
meopemuyeckozo u .
Memoobl CMAMUCIMUYEcKoll
HPUKIAOHO20 XapaKmepa QusuKU U MEPMOOUHAMUKU OISt
OIIK-1.3: Braoeem nagvixamu
peuwienus 3a0au
UCNONb306AHUS 3HAHUTL
meopemuyeckozo u
Qusuru u mamemamuxu npu
NPUKIAOH020 Xapakmepa
Peuenuu npaKmu4eckux 3a0ay
OIIK-1.3:
Braoenue nagvikamu
UCNONBL306AHUA SHAHUTL U U
OCHOBHBIX NPAKMUYECKUX
De3yIbmamos cmamucmuieckoll
uzuKU U MEPMOOUHAMUKU NPU
pelenuy npaKkmu4eckux 3a0ay
3. CTpyKTypa U coepkaHue IUCHUIITHHbBI
3.1 TpynoeMKOCTb TUCHUIIMHBI
OoYyHas
Oo0mast TpyA10eMKOCTb, 3.€. 4
YacoB no yueoHOMY MJIaHy 144

B TOM YHCJIC

ayJMTOPHBIE 3aHATHS (KOHTAKTHasi padoTa):

- 3AHATHSA JeKIHMOHHOI0 THIIA 32




- 3aHATHS CEMUHAPCKOI0 THNA (MPaKTHYeCKUe 3aHATH / 1aGopaTopHbIe padoThI) 32

- KCP 2

caMocTosTe1bHas padoTa 42

IIpome:kyTOYHAsl aTTeCTALUS 36
IK3aMeH

3.2. Coxepxanue TUCIHUILINHBI

(cmpykmypupogannoe no memam (pazoenam) ¢ yKazaHuem omeeodenHo20 Ha HUX KOIu4ecmea

aAKa0demMuyecKux Yacos u UObl Y4eOHbIX 3aHAMUIL)

HaumenoBanue 1 KpaTKoe CoJiepKaHKe pa3eioB U TeM JUCLHILIHHBI Bcero B TOM 4YHCIIE
4achl
( ) KonrakrHas pabora (pabota BO
B3aHMOJICICTBHH C MPENoaBaTelieM),
Yachl U3 HUX
3aHSITHA CamocTosTensHas
CEMHHApPCKOTr0 pabora
3ansaTus TUMA obyuaromerocs,
JIEKLHOHHOTO | (mpakTHyeckue | Bceero 1achl
THIA 3aHsTUs/Tabopa
TOpHBIE
paboThI), 9ackl

0 0 0 b b

0 0 0 0 0
1. Beenenue. ®a3oBoe npocTpaHCTBO. MUKPOKaHOHHYECKOE pacIpe/ieliCHUE.
®azoBoe npoctpancTBO. Teopema JInyBuis. MUKpOKaHOHUUECKOE 10 2 4 6 4
pacnpenenenue. CocToSHUE TEPMOJMHAMUUYECKOTO PABHOBECHS. DHTPOITHSL.
Marpuna mioTHOCTH. YpaBHEHUE 3BOJIOLHH ISl MATPHUIIBI TTIOTHOCTH.
2. Kanonnueckoe pacnpenenenue ['nooca. Kanonnueckoe pacnpeneneHue

12 4 4 8 4
I'u66ca. Dutpomnus u cBoboaHas sHeprus. Pacnipenenenne Makcsesuia.
3. OcHOBHBIE NOJIOKEHUS TepMOAMHAMUKH. [TepBoe HauaJl0 TePMOAMHAMUKH.
OCHOBHbIEC TEPMOIUHAMUYECKUE HOTeHIHaNbl. OOpaTHMbIe 1 HEOOpaTHMbIE 12 4 4 3 4
npouecchl. Bropoe Hauano repmonunamuky. TpeTbe HaYaIo TepPMOJUHAMUKHY,
teopema HepHera.
4. Bonbioe kaHOHHU4YecKoe pactpeaeneHue ' nooca. CucTeMsl ¢ epeMEeHHBIM
4pCcIoM YacTull. bonbmoe kaHoHHYecKoe pacnpeneneHue I'uboca. 6 2 2 4 2
Heobxoaumble yCoBHs TEPMOANHAMUYECKOTO PAaBHOBECHSL.
5. Kimaccuueckuii npeansuslif ra3. Kimaccuaeckuii nieanbHbIN ras3.
Pacnpenenenne Bonbiimana. OCHOBHBIE TEPMOJMHAMUYECKUE BENUYUHBI JUIS 10 2 4 6 4
WeanbpHOro ra3a. YpasaeHue Kilaneiipona.
6. DiryKTYyaly TePMOIMHAMUYECKUX BEIUYNH. MakcuManbHas padoTa.
JlocTaTo4HbIE YCIOBUS TEPMOAMHAMUYECKOr0 paBHOBeCHs. DIyKTyalnu
TEPMOJIMHAMHYECKUX BETMYUH. ['aycCcOB 3aKOH pacrpeaeseHust i 8 2 2 4 4
GbykTyanuii oqHOH BenuuuHbL. MuHIManbHasA pabora. DiykTyanuu
TeMIepaTypsl, 00bEMa U SHEPIHH.
7. Pactipenenenus ®epmu-/lupaka u boze-Oitnmreiina. Pacripenenenus
®epmu-/upaka n boze-DiiHinTeriHa. OCHOBHBIC TEPMOJMHAMUYECKUE
BenuuuHbl. DepMu-Ta3 Mpyu HYJICBO TeMiepaTtype. Y paBHEHHE COCTOSHUSL. 8 2 2 4 4
Depmu-ra3 mpu KOHEYHON HU3KOI Temnepartype. [lonpaBku k sHEprun u
TerI0&MKOCTb. bo3e-ra3 npu HU3KKX TeMmneparypax. SIBinenue 603e-
KOHJICHCAIIHH.
8. TermoBoe u3nyuenue. TemnoBoe usnydenue. Pacnpenenenue [Tnanka.
TepMoarHaMuUecKe BEMYUHBI 17T TEILIOBOTO H3TydeHus. 3akoH Kupxroda 6 2 2 4 2
u 3akoH Credana-bonpimMana
9. TeruroeMKOCTh TBepABIX Tel. TemnoéMKocTh TBEPABIX Tel1. DOHOHBI. 6 2 2 4 2
Teopus [lebas.
10. BeriecTBo B MarHuTHOM IoJjie. BeniectBo B MaruutTHOM mosie. @opmyrna
JlanmxeBeHa /Uil HAMarHMYEHHOCTH KJIaCCHYeCcKoro ra3a. Ksanrosas Teopust 10 4 2 6 4
MarHeTusma. JlnaMarHuTHBIN ¥ TapaMarHUTHBIN BKJIaAbl B HAMATHUYEHHOCTh
rasa.
11. Heuneanbuble ra3sl u (ha3zoBbie epexoasl nepsoro poaa. HeuneanbHole
ra3pl. YpaBHeHue Ban-nep-Baanbca. da3zoBbie epexo/ibl NEPBOTo poja.
Ypasuenue Knaneiipona-Knaysuyca. IIpaBuno ['n66ca nmis 10 4 2 6 4
MHOT'OKOMITIOHEHTHOH cucTeMbl. da3oBble MEepPeXo/ibl B MOJIEIH, OMUCHIBAEMOM
ypaBHeHHeM Ban-nep-Baansca. Kpurnueckas Touka.
12. Kuneruka. Kunernueckoe ypasene bosibimana. Penakcanmontoe 8 2 2 4 4
npubmmkenue. Pacuér koabdurmentoB quddy3un 1 31EKTPOIPOBOAHOCTH.
AtTtecranus 36




‘KCP 2 ‘ ‘ 2

Hroro 44 | 32 2 66 42

4. YueOHO-MeTOAUYECKOE O0ecleYeHrne CAaMOCTOATEIbHOI PadoThl 00y4a0IIMXCS
A.C. T'apeBckuii, B.I1. Mopo3oB, COOpHHK 3a/1a4 110 TEPMOJIMHAMHUKE U CTATUCTUYECKON (DHU3UKE,
Wzparenscteo HHI'Y, 2012, 91c.

5. ®oHA OULEHOYHBIX CPEACTB A TEKYIIero KOHTPOJIS YCIeBAeMOCTH M INPOMEKYTOYHOI
aTTeCTAIIMH MO THCIHUIIJIHHE (MOIYJIIO)

5.1 TunoBsble 3a1aHNs, HEOOXOANMMBIE VISl OLICHKH Pe3y/1bTATOB 00y4eHUsl NIPH NPOBEeHUHN
TeKy1Iero KOHTPOJIsl yCIeBaeMOCTH € YKa3aHHeM KPUTepHeB UX OLleHUBAHMSA:

5.1.1 TunoBble 3aganus (oeHOYHOE cpeacTBO - KoHTpOobLHAs padoTa) 1Sl OLEeHKH
chopmupoBanHocTu komnerenuuu OIIK-1

3amayva 1.

OnpenenuTs CPENHIOI0 SHEPTUIO U OTHOCUTENIBHYIO CPEHEKBAAPATUYHYIO
GiyKTyaruo A KBAaHTOBOTO OCHMJIIATOPA, HAXOIAIIETOCS B KOHTAKTE C TEPMOCTATOM
npu temneparype T. Kak BBITTISIAT pe3yIbTaThl B IPEIeie BBICOKUX TeMIieparyp ?

3amaua 2.

Haiitu ieHTp TsDKECTH CTOJI0A UACATBHOTO ra3a B OJHOPOJIHOM IOJIE TSHXKECTH, €CIH
W3BECTHBI YCKOPEHHE CBOOOHOTO MaIeHUs ¢, Macca MOJIEKYJIbI Taza M, Temmneparypa T

Kpurepun onenuBanus (oneHo4Hoe cpeacTso - KonTpoJsbHasi padora)

Ouenka Kpurepun ouneHuBaHus

OOy4aemblii yCIIGITHO PEINII MOJIOBUHY WU 00Jiee TOJIOBUHBI 33124 U3 KOHTPOJILHOM

3a4TCHO pa6OTBI

HC

339TCHO OOy4JaeMblii permi MeHee MOJIOBUHBI 33124 U3 KOHTPOJILHOW PaboThI

5.2. OnucaHue WKAJ OLeHMBAHUS Pe3yJbTATOB 00y4eHHs M0 JUCHHUILIMHE MPHU NPOMEKYTOYHOM
arTrecTanuu

IlIxana oueHuBaHusA C(POPMUPOBAHHOCTH KOMIIETEHIIHI

YpoBen
b
chopmn HEY/J0BJIETBOP YAOBJIETBO OYeHb
1J10X0 X0poILIo OTJINYHO NPeBOCXO0IHO
POBaHH HUTEJbHO pUTEJIbLHO Xopouio
ocTH
KOMIIeT
eHIui
(mHuK He 32YTEeHO 3a4YTEeHO
aTopa




JDOCTHK
eHus
KOMIeT
eHIHii)
YpoBeHb
OtcyrcTBHE YpoBeHb poset
o o 3HaHUil B
3HAHMI MuHUMaNBH | 3HAHUI B oOBeMe YpoBeHb
TEOPETHIECKOTO 0 obObeme, > 3HAHUIH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTrepHana. . JOMYCTHUMBI | COOTBETCTBY o0beMme, .
3HAHMI HIDKE L 0IIeM 3HaHUII B
HeBo3moxxHOCTB i ypoBEeHb 0IIEM COOTBETCTB
MHHUMAaJIBHBIX . porpaMme obObeme,
3HaHUSA | OIEHUTH MOJTHOTY o 3HAHUH. IporpaMme yIoIIeM
N TpeboBaHHI. MOATOTOBKH IIPEeBHIIIAONIE
3HAHUH JomymieHo MOATOTOBKH nporpaMme
Mmemn mecto . Homymeno M IIpOrpamMMy
BCJIC/ICTBHE MHOTO . Homymeno TIOJITOTOBK
rpyOBIe OIIHMOKH HECKOJIBKO MTOJTOTOBKH.
OTKa3a HerpyObIX HECKOJIBKO n. Omubok
HECYIIECTBE
o0yJaromerocst ot ouInboK HErpyObIX HHBIX HeT.
OTBETa OmKO0K
o1nOoK
IIponemonc
TPUPOBAHEI
IIponemonc pHp
IIponemonc | Bce
IIponeMoHC | TpHUpPOBaHEI
TPUPOBaHBI | OCHOBHBIE
TPUPOBaHBl | BCce
BCE YMEHHUS. IIponemoncTp
OCHOBHEIE OCHOBHbIC
OtcyTcTBHE OCHOBHEIE Pemmensr HpPOBaHbI BCE
IIpn pemtenun YMEHHSI. YMEHHSI.
MHHHMAaJIbHBIX YMEHUSI. BCE OCHOBHBIE
N CTaHJApTHBIX Perensr Pemenst Bce
yMeHHil. Pemiensr Bce | OCHOBHBIE YMEHHS.
3a7aq He THUIIOBEIE OCHOBHEIE
HeBo3moxxHOCTB OCHOBHBIC 3aa4H C Pemensr Bce
MIPOJEMOHCTPHD | 3a1adHl C 3a7a4u C
OLICHUTD HAJINUHe 3ajauu. OTAENBHBIM | OCHOBHEIE
Ymenus . OBaHBI HErpyObIMH | HErpyOBIMHU
yMeHnit BeinonHeHs! | 1 3ajaun.
OCHOBHBIE omunOKaMH. | OIIHOKaMU.
BCJIC/ICTBHE BCE 33/1aHMsI | HECYIIeCTB | BrImonHeHs!
ymenus. Umenu | BeinosnHeHs! | BeimonHeHs
OTKa3a B TIOJTHOM €HHBIMH BCE 33/1aHU, B
MecTo TpyObIe BCE BCE 3aJaHus
o0yJaromerocs ot o0beme, HO | HEJOYeTaM | MOJHOM
OUIHOKH 3aJaHus, HO | B IOJHOM
OTBETa HEKOTOpBbIE u, o0beme Oe3
HE B 00beME, HO
c BBITIOJTHEH HEJ04ETOB
TIOJTHOM HEKOTOpHIE
HEeI04YeTaMH | bl BCE
oOBeme c
3a71aHus B
HeJ[09eTaMI
HOJTHOM
o0BeMe
Nwmeercsa
OtcyrcTBHE IIponemoHnc IIponemonc
MUHUMAJIbH [Iponemonc
6a30BBIX IIpu pemennn . TPHUPOBAHBI TPUPOBaHbI
bIit HAabOP TPUPOBAHBI IMpogemoncTp
HaBBIKOB. CTaHJapTHBIX 6azoBble HaBBIKH
HaBBIKOB 6azoBble HUpOBaH
HeBo3moxxHOCTB 3a7a4 He HaBBIKH TPH npu o
UL HaBBIKH TIPH TBOPYECKUI
OLICHUTDb HAIUUHE | MPOAEMOHCTPHP pelieHnn perreHnn
Hagbiku perIeHus peuieHnn TOJXOM K
HaBBIKOB OBaHbI 6a30BbIC CTaH/IapTHBI HECTaHAApT
CTaHJapTHBI CTaHIapTHBI PpeLIeHHIo
BCIIEJICTBHE HaBbIkH. Mimemn X 337184 C HBIX 3a]a4
X 33714 C X 3a71a4 0e3 HECTaHJAPTHEI
OTKa3a MecTo Tpy0bIe HEKOTOPBIM 6e3
HEKOTOPBIM OIINOOK U X 3371849
00ydJaromierocsi OT | OMHOKH u OIMOOK U
u HEJ04eTOB
oTBeTa HeJl09eTaMu HEJI0UEeTOB
HeJJ04eTaMH
HIkana oueHMBAHUS NIPH MPOMEKYTOYHOM aTTeCTALMHU
Onenka YpoBeHb NOATOTOBKHA
MPEeBOCXOTHO Bce kommereHmum (4acTm KOMIIETeHIHWil), Ha (OPMHUpPOBaHHE KOTOPBIX HaIpaBieHa
JUCLUIUINHA, C(GOPMUPOBAHBI HA YPOBHE HE HIXKE «IIPEBOCXOJHOY», HPOAEMOHCTPHPOBAHEI
3HaHUS, YMEHHS, BJIAJEHHS II0 COOTBETCTBYIOIIMM KOMIICTEHIMSIM Ha YpPOBHE BBIIIC
MPEeyCMOTPEHHOTO TIPOTPaMMOi
OTJIMYHO Bce kommereHium (4acTh KOMIMeTeHNuil), Ha (OpPMHUpPOBAaHHME KOTOPBIX HaIpaBieHa
3a4TeHO

JAUCHHILINHA, C(i)OpMHpOBaHLI Ha YPOBHE HE HUKC KOTJIUIHO.

0YeHb X0POLIO

Bee
JUCLMIUTNHA, COOPMHUPOBAHBI HA YPOBHE HE HIMKE OUSHb XOPOILIO

KOMIICTCHIIMM (4acTH KOMIIeTeHIuil), Ha (opMupoBaHHe

KOTOPBIX HallpaBJICHA




X0po1Io

Bce koMmmereHmum (4acTH KOMIIETeHIHWil), Ha (OPMHUpPOBAaHHE KOTOPBIX HaIpaBieHa
JMCLUIUINHA, C(POPMHUPOBAHBI HA YPOBHE HE HIKE «XOPOLIO».

HO

yaoBiersopureiah | Bce KkoMmmereHmum (4acTH KoMIeTeHIuil), Ha (OpMHpOBaHHME KOTOPBIX HaIpaBieHa

JMCLUIUINHA, CHOPMUPOBAHBI Ha YPOBHE HE HUXKE «yIOBICTBOPUTEIBHO», IPH 3TOM XOTS ObI
0JIHA KOMITETEHIsI COPMHPOBaHA HA YPOBHE «YHOBIECTBOPUTEILHO

JIBHO

He 3a4YTEHO

HeynoBJeTBopute | XOTsS ObI 0JJHA KOMIETEHINS C(QOPMHUPOBAHA HAa YPOBHE «HEYIOBIETBOPUTEIHHOY.

IJI0XO0

Xorts GBI 01Ha KOMIIETEHIINS ¢(hOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBbie KOHTPOJIbHBIE 32IAHUS UJIM HHbIe MATEPUAJIbI, HEOOX0AMMbIE VISl OLlEHKH
pe3yabTaToB 00y4eHHs HA MPOMEKYTOYHOM aTTecTaAllun

5.3.1 TunoBsble 3a1aHNsl, BHIHOCHMbIE HA IIPOMEKYTOYHYIO aTTECTAIUIO:

OueHovHoe cpeacTBO - 3agaun

IK3amen

Kpurepun onenuBanns (3agaum - IK3aMeH)

Ouenka

IIPEBOCXOJTHO

OTJIMYHO

OYECHb XOPOIIO

Kpurepun onenuBanuns

OOy4JaeMbIii CAMOCTOSITENIFHO U TIPABHIIBHO PEIIWII 3a7ady B OHMIIETE U
OTBETHUJI B TIOJTHOM 00BEME Ha BOIIPOC B OMJIETE, a TAK)KE HA
JIOTIOJTHUTEIIHHBIN BOMIPOC MOBBIIICHHOW TPYIHOCTH.

OOy4JaeMbIii CAMOCTOSITENTFHO U TIPABHIIBHO PEIIWII 3a7ady B OHMIIETE U
OTBETHUJI B TIOJTHOM 00BEME Ha BOIIPOC B OMJIETE, a TAK)KE HA
JIOTIOJTHUTEIILHBIN BOIIPOC.

OO0y4aemblil CaMOCTOSITENIHO U MTPaBUIIBLHO PELINII 3a/1a4y B OUIIETE U
OTBETUJI B TIOJTHOM 00BbEME Ha BOIIPOC B OMIIETE, HO HE OTBETHUII B ITOJIHOM
00BEME Ha TOTIOTHUTEIBHBIA BOIIPOC.

OO0y4aemblii CaMOCTOSITENILHO U MTPaBUIIBHO PELINII 3a/1a4y B OUIIETE U
OTBETUJI C IOCTATOYHOM MOJHOTOM Ha BONPOC B OUjIeTe, AEMOHCTPUPYS

XOpo1o HaBBIKM O0OCHOBAHUS TEOPETHUECKUX MOJIOKEHHUI C TOMOIIBIO
IpernoaaBaTess.
OO0y4aemblii TPUMEHSIT MPAaBUIbHBIE METO/IBI JUISI pEIICHU 3a/1auu B Ouiere

YIIOBJIETBOPUTENIBHO U paccka3ajl OCHOBHbIE TOJIOKEHUSI TEOPETHUECKOT0 Bompoca 6e3
000CHOBaHHS, C TIOMOIIIBIO MPENO1aBaTeNsl.

HEYOBJIeTBOpUTENbH (O0y4aeMblli HE CMOT MPUMEHUTH MPABUIILHBIC METOIBI JUIS PEIICHUS 33 Ja4UH

0 B OHIIeTe M HE paccKa3ail OCHOBHBIE TIOJIOKEHUSI TEOPETHUECKOTO BOMIPOCa.
OO0y4aemblii HE CMOT MPOJIEMOHCTPUPOBATH KaKHE-THO0 METOIBI ISt

JI0X0 pelIeHus 3a/1a4u B OMJIeTe U He paccKaszall HUKAKUX TOJOKEHUI

TCOPCTUICCKOTO BOIIPOCA.




Tunossble 3aganus (3agauu - JK3aMeH) AJs OLeHKH cpopmMupoBaHHOCTH KomneTenuuu OITK-1
(Crroco0eH MCIoab30BaTh MOJI0KEHUS, 3aKOHBI U METO/bI €CTECTBEHHBIX HAYK M MATEMATHUKH JIJIs
pelieHus 3a/1a4 HHKEHEPHOU JIeATETLHOCTH )

1. Beruucnuth g(E) IUIsl YIBTPApEeNsITHBUCTCKON YaCTUIBI , 3aKIIOYEHHON B 00BEMe V.,

2. OnpepenuTs y6binb aHTponuu U TUCTIEPCUIO yTJIa OTKJIOHEHHUS (Yepe3 BHIUUCICHUE
MUHUMAaJIbHON pabOThI ) IPU CaMOTIPOU3BOJIBHBIX MaJbIX KOJICOAHUAX
MaTeMaTU4YeCKOr0 MassTHUKA JJIMHBI L ¢ rpy30M Macchl m B I10JIE CUIIBI TSKECTH
g 1pu Temreparype repmocrara T.

3. N wactun nneansHoro rasa sanuMaior 066éM V. IIpoHcxoauT QIyKTyarus, B pe3yibTaTe KOTOpOii Bce
YaCTHIBI ra3a coduparotcs B 00béMe V/2. HaltTi BepoSITHOCTH TaKko# (IIyKTyaluu.

4. Haittu termoémkocts Ay N 4acTHI] HI€aTbHOTO Ta3a, HaXOASIINXCS B
OJIHOPOJTHOM TOJI€ TSHKECTH BHYTPU HUIMH/APA C TUIOLIAAbI0 OCHOBAHUS S, €
OECKOHEYHO BBICOKMMHU CTEHKaMHU, MpU TeMIiepaType Tepmocrtara 7. 3akoH
aucnepcun E=p2/2m.

5. lns raza Ban-nep-Baanbsca ¢ mapamerpamu a, b, cogeprkariero N mosekyi ¢
TEIUIOEMKOCTBIO CV Ha OJIHY MOJIEKYILY, HANTH U3MEHEHUE TEMIIEPATYPHI IIPH
pacIpeHun B BakyyMm oT o0béMa V1 1o o6béma V2.

6. BoiBectu pacnpenenenve boabiMana 1Jist IOTHOCTU WIEATBHOTO ras3a B
OJIHOPOJTHOM TOJI€ TSHKECTH U3 KUHETUYECKOT0 ypaBHEHUs, TpeHeoperas
CTOJIKHOBEHUSIMU MOJIEKYJ. CUATATh, UYTO UMITYJIbCHAS YACTh PACTIPEACIICHUS
MMEET BUJ pacupenesieHuss Makcgea.

OuenouHoe cpeacTso - KOHTpoJibHBbIE BONPOCHI
IK3amen

Kpurepun ouenuBanusi (KoHTpobHbBIE BONPOCHI - IK3aMEH)

Onenka Kpurepun onenuBanuns

OO0y4aemblii CaMOCTOSITENILHO U MTPaBUIIBHO PELINII 3a]1a4y B OUIIETE U
IIPEBOCXOJTHO OTBETUJI B TIOJTHOM 00BbEME Ha BOIIPOC B OMIIETE, a TAaKXKe Ha
JOTIOTHUTEIBHBIA BOMPOC MOBBIIIEHHON TPYTHOCTH.

OOy4Jaemblii CAMOCTOSITENIFHO U MPABUIIBHO PEILIWII 337auy B OUJIeTe U
OTJINYHO OTBETHJI B TIOJTHOM 00bEME Ha BOIIPOC B OMIIeTe, a TaKkKe Ha
JIOTIOJIHUTEIIbHBIN BOIIPOC.

OO0y4aemblil CAMOCTOSTENLHO M MIPABUIIBHO PEIIWII 33/1a4y B OHIIETE U
OYEHb XOPOILLIO OTBETHJI B TIOJTHOM 00BEME Ha BOMIPOC B OHMIIETE, HO HE OTBETUII B ITOJIHOM
00BEME Ha TOTIOTHUTEIHHBINA BOIIPOC.

OOy4Jaemblif CAMOCTOSITENIFHO U MPABUIIBHO PEILWII 337auy B OUiieTe u
OTBETHJI C IOCTATOYHOH MOJIHOTOM Ha BONIPOC B OMIIeTe, IEMOHCTPUPYS
HaBBIKM 000CHOBaHMS TEOPETUYECKUX ITOJI0KEHUH ¢ TOMOILBIO
IIPEIO1aBaTEIIs.

XOPpOLIO




Onenka Kpurepun onenuBanuns

OO0y4aemblii TPUMEHSIT PAaBUIIbHBIE METO/IBI JUISI pEIICHU 3a/1auM B Ouiere
YIIOBJIETBOPUTENIBHO U paccka3ajl OCHOBHbIE TOJIOKEHUSI TEOPETHUECKOT0 Bompoca 6e3
000CHOBaHHS, C TIOMOIIIBIO MPENO1aBaTeNsl.

HeyoBieTBOpUTeabH (OO0yyaeMblil HE CMOT IPUMEHUTH MPABUIILHBIE METO/IbI IS PEIICHUS 3aJa4n
0 B OmJieTe U He paccKka3ail OCHOBHbIE MOJIOKEHUSI TEOPETUUECKOTO BOIIPOCa.

OOy4aemblil HE CMOT MTPOJIEMOHCTPUPOBATH KaKHe-T1M00 METOAbI AJIs
IJ10XO0 pelieHus 3a1a4u B OusieTe U He paccKaszajl HUKAKUX MOJO0KEHUI
TEOPETUYECKOr0 BOIpOCa.

Tunosble 3aganus (KoHTpoJIbHBIE BONIPOCHI - JK3aMeH) IJIsl OlleHKH C(POPMUPOBAHHOCTH
komneteHun OIIK-1 (CriocobeH MCmonb30BaTh MOJIOKEHUS, 3aKOHBI U METOJIbI €CTECTBEHHBIX HAayK
Y MaTEMAaTUKHU JUIs pEIICHUs 3a/1a4 MHKEHEPHOH J1eTEIbHOCTH )

Ne [Bompochl o1
dpopmupyemo
OMIIETEHIIN
1 |®a3oBoe mpoctpaHcTBo. Teopema JlmyBusis. OIIK-1

MuKpOKaHOHUYECKOE paclpeeeHue.

2 |CocTosIHME TEPMOJAMHAMUYECKOTO PABHOBECHS. JHTPOIIHSI. OIK-1
3 |Marpuua mioTHOCTH. Y paBHEHHME DBOJIIOLUH JI MATPHIIbI OIK-1
[JIOTHOCTH.

4 [Kanonuueckoe pacnpeneneHue [ nooca. Darponus u ceodognas  [OIK-1

HHEPTHUSL.
S ﬂ)aCHpCI[CJICHI/IC Makcgeiuia. OI1K-1
6  [[lepBoe Hauano TepMoauHaMHUKU. OCHOBHBIC OIIK-1

TCPMOJUHAMMWYCCKUC ITOTCHIIUAJIBI.

7 |O6patumble 1 HeoOpaTHMbIe Tpolecchl. Bropoe Havao OIIK-1
TEPMOJAMHAMUKU. TPeThe Hauajlo TEPMOJUHAMUKH, TEOPEMA
[HepHcra.

8  |CucTtembl C mepeMEeHHBIM YUCIIOM YacTHll. bosbinoe OIIK-1

KaHOHHYECKoe pacrnpeaeneHue [ mooca.

9 |Heobxoaumble yCIOBUS TEPMOIMHAMUYECKOTO PABHOBECHS. OIIK-1

10 |[Knaccuueckuii uaeanbHbIN Ta3. Pacnpenencnue bonbiivana. OIIK-1




11 |OcHoBHBIE TEPMOAMHAMUYECKUE BETHUUNHBI [Tl UI€ATBHOTO OIIK-1
raza. ¥YpasHenue Kianemposa.

12 MaxkcumanbHas pabota. JJ0CTaTOUHEIE YCIOBUS OIIK-1
TEPMOJIMHAMUYECKOTO PABHOBECHSI.

13 |®nykTyanuu TepMOJUHAMHYECKUX BEIMUYUH. | ayccoB 3aKOH OIIK-1
pacripeneneHus s QIyKTyaluii OJHON BETUYUHBL

14" MunnmanbHasg pabota. @IyKTyalluy TEMIIEPATYphl, 00bEMA U OIIK-1
HHEPTHUH.

15 |Pacnpenenenus ®epmu-/lupaka u bose-Dhnmrerna. OCHOBHblE  [OIIK-I
TEPMOINHAMUYECKUE BETUUUHBI.

16 |Depmu-ra3 npu HyIeBOHM Temneparype. YpaBHeHue coctosaus.  OIIK-1

17 |[®depmu-ras npu KOHEUHOU HU3KOM TemnepaType. [lonpaBku k OIIK-1
DHEPIUU U TEMJIOEMKOCTD.

18 |boze-ra3 mpu HU3KHUX TemIepaTypax. SBieHue 603e- OIIK-1
KOHJICHCAIUU.

19 [Temmomoe m3nydyenue. Pacnpenenenue Ilnanka OIIK-1

20 [TepMoamHAMHYECKHUE BEJTMYUHBI JJIsI TETIJIOBOTO U3ITyUSHUSI. OIIK-1
3akon Kupxroda u 3akon Credana-bonpiimana

21 [TennoémkocTh TBEPABIX Ten. Teopus [edas OIIK-1

22 |BemecTBO B MarHUTHOM 1osie. @opmysia JlaHkeBeHa J1s OIIK-1
HAMarHU4eHHOCTH KJIACCUYECKOIo rasa

23 |[KBaHTOBas Teopusi MarHeTusma. JluaMarHuTHBIA U OIIK-1
MapaMarHUTHBIN BKJIAJIbl B HAMAarHUYEHHOCTH Ta3a

24" HeupeanbHble ra3el. Y paBHeHHE BaH-nep-Baanbca OIIK-1

25 |Da3oBbIe Mepexo/Ibl epBoro pojaa. Y paBHenue Kiareripona- OIIK-1
Knaysuyca. [IpaBuiio I'm606ca mi1s MHOTOKOMITOHEHTHOM CHCTEMBI

26 |da3oBbIe MEPEXO/Ibl B MOJICITH, ONUCHIBaeMO ypaBHeHHeM Ban-  [OlIK-1
nep-Baanbca. Kputnueckast Touka

27 |Kuneruka. Kunetndeckoe ypaBHeHue bosbiiMaHa. OIIK-1
[PenakcanmonHoe MpUOIMHKEHHE

28 |[Kunernka. H-teopema bonbsiimana OIIK-1

29 |KuHetuka. JIokaapHO paBHOBECHOE pacmpe/ieiiCHUE OIIK-1




30 [Kunetuka. Pacuér xoapuurientoB nuddys3uu u OIIK-1
pieKkTponpoBoaHocTu. Popmyna pyne

31 |Iuddy3uonnsie sBiaeHUs. OCHOBHOE KHHETHYECKOEC OIIK-1
ypaBHEeHUE. Y paBHeHUE DitHIITeHA-Dokkepa-I1nanka

32 |YpaBuenue DitHireriHa-Dokkepa-Ilnanka 1151 OpoyHOBCKOM OIIK-1
yacTULbl. PopMyIta DUHIITEWHA 1Sl AUCTIEPCUN

KoopAuHaThl. COOTHOLIEHHE DUHIITENHA IS KO3()PUIIEHTOB
@ Py3un 1 MOABHKHOCTH

33 |YpaBuenue JlanxeBeHa /7151 OpOYHOBCKOM YaCTHIIBI OIIK-1

6. YueOHO-MeTOAHYeCKOe U MH(POPMAIIMOHHOE o0ecnevyeHre JUCHUUIIIMHBI (MOXYJIs1)

OcHoBHas uTeparypa:

1. Jlangay JleB laBunouu. TeopeTndeckas pusuka : yued. mocodue 1isi CTyJIEHTOB (hu3.
crienuaabHOCTEN YH-TOB. - M31. 3-¢, nom. - M. : Hayka, I'n. pen. ¢uz.-mar. nut., 1973-. Teopetudeckas
¢usuka. T. 5 : Craructuueckas ¢usuka, 4. 1. - 1976. - Uza. 3-e, nom. - 584 c. - 1.40., 43 k3.

2. AucensM A. M. OCHOBBI CTAaTUCTUYECKOM (PU3MKH U TEPMOJMHAMUKY : [[U1s (U3. CienuaIbHOCTEH
By30B]. - M. : Hayka, 1973. - 423 c. : uepr. - 1.01., 12 5k3.

3. Jlesuu Bennamun I'puropreBud. Kypc teopetnueckoii ¢pusuku : [ ¢pus.-texH. By3oB u pak.]. T. 1 :
Teopus snekTpoMarHuTHOTO nosist. Teopust oTHocuTenbHOCTH. CTaTHcTHYeCKas (QU3HKA.
DIIeKTpOMarHUTHBIC MPOIIECCHI B BEMIECTRBE. - 2-€ U3/, mepepad. - M. : Hayka, 1969. - 910 c. : ¢ gepr. -
4200.00., 109 sk3.

4. T'apeBckuii Anatonuii CtenanoBud. COOpHUK 3a/1a4 1O TEPMOJUHAMUKE M CTATUCTHYECKON (PU3UKE :
yuae0.-meto. nocobue 1 cryaentoB HHI'Y, o6yuatommxcs nmo HampasiaeHusM moarot. 011200
®dusuka, 210100 Dnekrponuka u HaHONEKTpoHUKa, 230400 Mudopm. cuctemsl u TexHoxoruu / HHI'Y. -
H. Hosropon : [6. u.], 2012 (Tum. HHI'Y). - 91 c. - 50.00., 40 k3.

JlononHuTenpHas IUTEpaTypa:

1. Pymep FOpuii bopucosuu. TepmoanHamuka, craTucTideckasi pU3MKa U KUHETHKA : y4ue0. mocooue s
cTyneHToB (u3. cnenuanpHocTel By30B / [pen. T. I'. Kopeimesa]. - U3a. 2-e, ucnp. u gom. - M. : Hayka,
I'n. pen. ¢uz.-mart. ourt., 1977. - 552 ¢. - 1.50., 11 k3.

2. bazapos WBan [laBnoBuu. Tepmoaunamuka : [y4ued. 1y1s yH-TOB 10 crienaibHocTH "dusuka']. - 3.
4-e, mepepad. u mom. - M. : Beiciias mkomna, 1991. - 375, [1] c. : un. - ISBN 5-06-000626-3 : 1.30., 98
IK3.

3. Jlannay JleB [laBeinoBuy. Teoperndeckas ¢pusuka : [yued. mocodue mist Gpus. cnenuaibHOCTeH YH-TOB :
B 10 T.].T. 10 : ®m3uueckas kuHernka / E. M. Jludmm, JI. I1. [Turaeckuii. - M. : Hayka, 1979. - 527 c.
: rpad. - 1.40., 33 ok3.

4. ummnr I'. Cratuctudeckas ¢pusuka B npumepax / mep. ¢ Hem. A. @. Jlute u M. C. Karana ; mon
pen. J. H. 3ybapeBa u 3. JI. Haraesa. - M. : Mup, 1976. - 431 c. : un. - 2.05., 8 7k3.

5. Tepneuxwuii . [1. Cratuctuueckas ¢pusmuka : [yued. mocodue mis ¢pus.-mat. u Gu3. cueruaibHOCTeH



BYy30B]. - 3-€ U3/., UCIIp. U 01 - M. : Beicas mkouna, 1994. - 349 c. : un. - 2700.00., 1 3k3.
[TporpammMHoe oOecrnieueHue u MIHTepHET-pecypebl (B COOTBETCTBUH € COJAEPKAHUEM TUCLIUILINHBI):
He ucnonb3yercs

7. MaTtepuajibHO-TeXHUYECKOe olecnedeHne JUCHUNINHBI (MOyJIs1)

YueOHBIC ayaUTOpUHM Ui TPOBEACHHS YYEOHBIX 3aHATHH, MPETYCMOTPEHHBIX 00pa30oBaTEIHHON
MPOrPaMMOi, OCHAIIECHBl MYJIBTUMEIUHHBIM O00O0pYyIOBaHHEM (MPOCKTOP, AIKpaH), TEXHUYCCKHUMHU
cpeacTBaMu  OOyueHUs, KOMIIbIOTEpaMHU, CHEIHATU3UPOBAHHBIM  O0OpyIOBaHUEM: YueOHbIE
ayJIUTOPUU JIJISl TIPOBEACHUS yUEOHBIX 3aHITHIA, MPETyCMOTPEHHBIX 00pa30BaTEIbHON MPOrpaMMOii,
OCHAIIIEHbl MYJIbTUMEIUNWHBIM 000pynOBaHHEM (IIPOEKTOpP, BSKpaH), TEXHUYECKUMHU CpEICTBaMU
o0Oy4eHusl.

[TomereHust UIsi CaMOCTOATENBHON PabOThl O0YUYaIOIMUXCS OCHAIIECHBI KOMIBIOTEPHONW TEXHUKOW C
BO3MOXHOCTBIO TOAKIIOUeHHs K cetn "MHTepHer" M obecnedeHbl AOCTYIOM B D3JICKTPOHHYIO
nH(pOpMaIMOHHO-00Pa30BaATENBHYIO CPEY.

[Tomemmenust it caMOCTOATEIHHOU PabOTHl 00YUYAIOMIUXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TOJKIOUEeHUsT K cetu "HuTepHer" W oOecrmedeHbl TOCTYIIOM B SJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CpENy.

[Iporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanussmu OC HHI'Y mo nanmpasnenuto 11.03.04 -
DNEKTPOHUKA U HAHOZJIEKTPOHUKA.

ABtop(s1): Xomunikuit Jlennc BragumupoBud, kKaHauaaT GU3HKO-MaTeMaTHIECKUX HAYK, TOTICHT.
Penenzent(s1): Huxonnues Jmutpuit EBrenpeBuy, kanauaat GU3NKO-MaTeMaTHYECKUX HAYK.
3apenyroumii kadenpoii: [1anoB Mutpuii AnekceeBud, TOKTOp (PU3HMKO-MaTEeMaTHUECKUX HAYK.

[Iporpamma omo6peHa Ha 3aceganuu MeToandeckoir komuccuu ot 20.05.2023, mpotokon Ne 6/H.
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