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1. MecTo nucuuniuabl B crpykrype OIIOII

Hucuummmna 51.0.09.03 Cratuctudeckas pu3uka 1 TEpMOJIUHAMHUKA OTHOCHTCS K 0053aTEIIbHON YacTH

00pa30BaTeNbHOIN POrpaMMBl.

2. H.]IaHI/IpyeMble pe3yJdbTaThbl oﬁyqem/m mo AUCHMIIJINHE, COOTHECCHHbLIC C IIJIAHUPYEMBIMHU

pe3yJbTaTaMM OCBOEHHSI 00pa30BaTEeIbLHON MPOrpamMMbl
JIOCTHKEHUS KOMITETEeHI[HA)

(KOMNeTeHUUsIME H HWHAUKATOPAMH

IInannpyemsle pe3yabTaThl 00y4eHHS MO AUCHUILINHE
COOTBETCTBHM €

dopmupyeMble

KOMIIETeHIINH
(xom, comeprkaHue

(monya0), B

HUHIUKATOPOM

JOCTHIKCHHUS KOMIICTCHIIMU

HaumeHoBaHHe OLIEHOYHOT'0 cpeacrea

KOMIIETCHIIHN ) Nupuxkarop pocrukenus | PesyabraThl 00ydyeHus s Tekymero | s
KOMIIETEHUM U 10 JUCHUIIMHE KOHTPOJIA NPOMEKYTOYHOMI
(xom, COJIepKaHue ycrneBaeMocTu aTTecTaluu
HMHJIUKATOPa)
OIIK-1: Cnocoben OIIK-1.1: 3naem OIlK-1.1: Koumponvras
UCNnOb306ams @yHoamenmanvhvle 3aKOHbL 3nanue ¢pynoamenmanvHoix paboma Izamern:
NOROACEHUA, 3AKOHBL | phynodbl u 0cHOGHbIE 3aKOHO6 U OCHOBHBIX Suoaui

U Memoowl
ecmecmeeHHbIX HAYK
U Mamemamuxu ot
peuienus 3a0ay
UHIICEHEPHOU
dessmenvHocmu

Qusuueckue u
MamemamuyecKue 3aKoHbl
OIIK-1.2: Ymeem npumenamo
Qusuyeckue 3aKoHbL U
MamemamuyecKue mMenoowl
07 peuleHus 3a0ay

meopemu4eckozo u

NPAKMUYECKUX PE3VIbMAmos
cmamucmuieckol ousuKu u

MepMOOUHAMUKY

OIIK-1.2:
Vmenue npumeHsAams 3aKOHbl U

Memoobl CMmamucmuyecKou

NPUKIAOHO20 Xapakmepa
P P P usuxu u mepmoouHaMuKu 0

OIIK-1.3: Braoeem nasvikamu
peluenus 3a0ay

UCNONIL30BAHUSL 3HAHULL
meopemudecKkozo u

QusuKu u Mamemamuxy npu
NpUKIAOH020 Xapaxmepa

peutenuu npadkmudecKkux 3a0au

OIIK-1.3:

Bradenue nasvikamu
UCNONb306AHUA SHAHUTL U U
OCHOBHBIX NPAKMUUECKUX
pe3yIbmamos cmamucmuieckot
pusuKU U MEPMOOUHAMUKY NPU

peuteHuu npadkmudecKkux 3a0au

Koumponvhule

680NnpocsvlL

3. CTpyKTypa M cojepkaHue IUCUUIIMHBI

3.1 TpyaoeMKoOCTH JUCUMIIJIMHBI

OYHasi
Oo0mast Tpy10eMKOCTb, 3.€. 4
YacoB no yueGHOMY ILIAHY 144
B TOM YHCJIC
ayIMTOpPHBIE 3aHATUS (KOHTAKTHasi padoTa):
- 3aHSATHSA JEKIIMOHHOTO THIIA 32




- 3aHATHSA CEMHHAPCKOro THNA (MPAKTHYeCKHe 3aHATHS / Ia0opaTopHbIe padoThl)

32

- KCP 2

caMocTosITeIbHasl padoTa 42

I[IpoMe:kyTouHasI aTTeCTALUSA 36
IK3aMeH

3.2. Conepxanue IUCIHUIIUHBI

(cmpykmypupogannoe no memam (pazoenam) ¢ yKazanuem omeedeHH020 Ha HUX KOIU4ecmed

aAKA0eMUYeCKUX Yacos u 6UO0bl Y4eOHbIX 3AHAMUIL)

HaumeHoBanue 1 KpaTkoe coepiKaHue pas3aesnoB U TeM JUCIUILIHHbBL Bcero B TOM 4HCIIe
4achbl
( ) KonrakrtHas pabota (paboTa Bo
B3aUMOJICHCTBHU C MPEIOIaBaTeNeM),
4achl U3 HUX
3aHSTHSI CamocrosTenpHas
CEMUHApCKOTO pabora
3ansaTus THITA 0byHqaromerocs,
JIEKIMOHHOTO | (mpakThyeckue | Beero Jachl
THIA 3aHATHs/Tabopa
TOpHBIE
paboTsI), 4achl

b b d b b

0 0 0 0 0
1. Beenenue. ®a3oBoe mpocTpaHCTBO. MUKPOKaHOHUYECKOE paclpeieieHue.
®da3zoBoe npocTpaHcTBO. Teopema JInyBuimist. MUKpOKaHOHHYECKOE 10 2 4 6 4
pacnpenenenue. COCTOSHHE TEPMOJUMHAMUYECKOTO PABHOBECHS. DHTPOIHSL.
Marpuna IIoTHOCTH. Y paBHEHUE SBOTIOLUH [Tl MATPHIIBI INIOTHOCTH.
2. Kanonnueckoe pacnpenenenue ['mo66ca. Kanonnueckoe pacnpeaencHue 12 4 4 8 4
I'm66ca. DHTponus u cBoOOAHAs sHEprus. Pacnpenenenne MakcBea.
3. OcHOBHBIE MOJIOKEHHS TEPMOIUHAMUKH. [lepBoe Havano TepMOJHHAMUKY.
OCHOBHBIE TEpMOIMHAMUYECKHE TOTeHIaIbl. OOpaTuMble U HeoOpaTuMble 12 4 4 3 4
npoueccsl. Bropoe Havano TepmoauHamuky. Tperbe Hauano TepMOJMHAMUKH,
Teopema HepHera.
4. Bonbioe kaHoHH4ecKkoe pacmpeaenerue ['mooca. CUCTEMBI ¢ TepeMEHHBIM
yrciaoM yacThll. bonpinoe kanHoHnUeckoe pacripenenenue ['nooca. 6 2 2 4 2
HeoOxoaumble yCIOBHS TEPMOANHAMUYECKOTO PABHOBECHS.
5. Kinaccnueckuii uneanbHbIi ra3. Kimaccuueckuil nieanbHbIi ras.
Pacnpenenenne bonbiimana. OCHOBHBIE TEPMOAMHAMUYECKUE BEITUUMHBI IS 10 2 4 6 4
naeanpHoro rasa. YpapHenue Kianeiipona.
6. OnyKTyalu TepMOJMHAMUYIECKUX BeTMYiH. MakcuMmainbHas pabora.
JlocTaTo4yHbIe YCIIOBHS TEPMOIMHAMHYECKOTO paBHOBecHs. DiryKTyarmn
TEPMOJUHAMHYECKUX BEIUUUH. ['ayCCOB 3aKOH pacrpeeeHusl Iis 8 2 2 4 4
(aykryanmii ogHON BenmyrHBl. MUHUMasbHas padoTa. DiryKTyannu
TeMIIepaTypbl, 00bEMa 1 SHEPTHU.
7. Pacnipenenenus ®epmu-/lupaka u bose-Ditanrreitna. Pactipenenenus
Depmu-/Iupaka u boze-Diinmreiina. OCHOBHBIE TEPMOJUHAMUYIECKHE
Ben4YKHBlL. DepMu-Ta3 Npu HyJIEBOW TeMIeparype. Y paBHEHUE COCTOSHHSI. 8 2 2 4 4
®epmu-Ta3 NIpu KOHEYHON HU3KOM TeMnepartype. IlonpaBku kK SHEprUu u
TeroéMKoCTh. bo3e-ra3 nmpu HU3KHX TemIepaTypax. SBnenue 603e-
KOHJICHCAIIHH.
8. TemmmoBoe n3nyuenne. TermnoBoe u3nyuenue. Pacnpenenenne [Tnanka.
TepMoaMHaMUYECKHE BEIUUMHBI JUIS TEIIOBOTO M3imyuyeHus. 3akoH Kupxroda 6 2 2 4 2
u 3akoH Credana-bompimana
9. TerutoeMKoCTh TBEPABIX Tell. TermIoEéMKoCcTh TBEPABIX Ted. DOHOHBI. 6 2 2 4 2
Teopust [Iebas.
10. BemectBo B MaranTHOM noe. BemmecTBo B MarautHOM mnose. dopmyna
JlamxeBeHa sl HAMarHMYEHHOCTH KJIACCHYECKOro ra3a. KBaHToBast Teopust 10 4 2 6 4
MarHeTusMa. J[maMarHUTHBIH M TapaMarHUTHBIN BKJIaJ(bl B HAMarHHYEHHOCTh
rasa.
11. HenneanbHble ra3sl 1 (a3oBbIe Epexo/ bl IepBoro pojaa. HenneansHbie
ra3sl. YpaBHeHHe Ban-nep-Baanbsca. ®a30BbIe mepexo/ sl IEPBOTO POa.
VYpasuenue Knaneipona-Knaysuyca. [Ipasuio ['n66ca s 10 4 2 6 4
MHOTOKOMIIOHEHTHOH cucTeMbl. Da30BbIe MEPEX0.IbI B MOJIEIIH, OMUCHIBAEMOIT
ypaBHeHueM BaH-nep-Baanbca. Kputnueckast Touka.
12. Kunernka. Kuaetndaeckoe ypaBHeHe bonpimana. Penakcannoraoe 8 2 2 4 4
npubmmkenue. Pacuér koshduurento nuddy3un 1 3JeKTPOIPOBOIHOCTH.
ATtrecranus 36




KCP ‘2‘ ‘2

Hroro R 32 66 42

4. YueOHO-MeTOAUYECKOE O0ecleYeHre CAMOCTOATEIbHON PadoThI 00y4aloIMXCs

A.C. T'apeBcknii, B.I1. Mopo3oB, COOpHHK 3a/1a4 IO TEPMOJIMHAMHUKE U CTaTUCTUUYECKON (DHU3UKE,
Uznarenscteo HHI'Y, 2012, 91c.

5. ®@oHA OUEHOYHBIX CPEACTB IS TEKYILIero KOHTPOJIS YCIEeBAeMOCTH M MPOMEKYTOUYHOM
aTTeCTAIMHU N0 THCHHUILIHHE (MOLYJIIO)

5.1 TunosBblie 3aJJaHusA, HCOGXOI[I/IMbIe AJIA OHCHKHU pe3yjabTaTOB oﬁyqennﬂ IPpH MPOBEICHUH
TEKYIIECT0 KOHTPOJIA YCIIEBACMOCTH C YKa3aHUEM KPUTEPUEB UX OCHUBAHUA

5.1.1 TunoBble 3agaHus (OLeHOYHOE cpeacTBO - KoHTpOoJbLHAs padoTa) 1Sl OLEeHKH
copmupoBannoctTu komnerenuuu OIK-1

3amauya 1.

OnpenenuTs CPEAHIO YHEPTUIO U OTHOCUTENBHYIO CPEHEKBAIPATUYHYIO
GbIyKTyanuro A1 KBAaHTOBOTO OCHMIIISATOPA, HAXOSIIETOCs B KOHTAKTE C TEPMOCTATOM
npu temneparype T. Kak BBITISIAT pe3yIbTaThl B IIpejieie BBICOKUX TeMIiepaTtyp ?

3agauya 2.

Haiitu neHTp TsKecTH  €T0JI0a UACAIBHOTO ra3a B OJHOPOJIHOM IOJIE€ TSHXKECTH, €CIH
U3BECTHBI YCKOPEHHE CBOOOHOTO MaJIeHUs (, Macca MOJIEKYJIbI raza M, Temreparypa T

Kputepun onennBanus (oueHouHnoe cpeacrso - KonrpoJsbHas paéora)

Onenka Kpurtepun onenuBanus

O6y‘laeMLIfI YCIICHIHO PCUINJI ITOJIOBUHY WA 0oJ1ree MOJIOBHHBI 3aga4d u3 KOHTpOJ’IBHOfI

3a4TCHO pa6OTLI

HC

3AUTEHO OOy4aeMblii permi MeHee MOJIOBUHBI 33/1a4 U3 KOHTPOJIBHON paboThI

5.2. Onucanune MKaJ OLeHUBAHUS Pe3yJIbTATOB 00yUYeHHs N0 JUCUHUIIJIMHE NIPH NPOMEKYTOYHOI
aTTecTaluu

HIkana oueHnBaHus CPOPMUPOBAHHOCTH KOMIIETEHIUM

Yposen
b
chopmu HEYIO0BJIETBOP YAOBJIETBO O4YeHb
TJI0X0 X0poI1I0 OTJINYHO NMPEBOCXOTHO
POBaHH UTEJbLHO pUTeJILHO X0po1Io
octn
KOMIIET
eHIUi
(meanK He 324TeHO 3a4YTEHO
aTopa




AOCTHK
eHHs
KOMIeT
eHImii)
YposeHb
OtcyTcTBUE VYposenb poset
. . 3HaHUi B
3HAHUI MuHNMaNBH | 3HAHUI B oOBeMe YpoBeHb
TEOPETHIECKOTO o obbeme, > 3HAHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuaa. . JOMYCTUMBl | COOTBETCTBY o0beMe, .
3HAHUIT HIDKE . 0IIeM 3HaHUII B
HeBo3moxHOCTB i ypoBeHb OIEM COOTBETCTB
MHHUMAJIBHBIX . nporpaMme obObeme,
3HaHUS | OIEHHUTH MOJHOTY N 3HaHUIL. nporpaMme yIoILIeM
. TpeOOoBaHMH. MOATOTOBKH IIPEeBHIIAIONIEe
3HaHUI JomymuieHo MOATOTOBKH mporpamMmMe
Vmemn mecto . HomymieHo M IIpOrpaMMy
BCJICJICTBHUE MHOTO . HomymieHo TIOJITOTOBK
rpyObIe OImMOKH HECKOJIBKO MIOJTOTOBKH.
oTKaza HETpyOBIX HECKOJIBKO u. Omubok
HECYIIECTBE
o0ydaromerocst ot OIHIO0K HerpyObIX HHEIX HeT.
OTBeTa ouboK
ouIMO0K
IIponemonc
TPUPOBAHEI
[Iponemonc PHp
IIponemoHc | Bce
IIponemoHc | TpupoBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUPOBaHBI | Bce
BCE yMEHUSL. [IponemoncTp
OCHOBHEIC OCHOBHEIE
OtcyTcTBHE OCHOBHBIE Pemensr HpPOBaHbI BCE
[pu pemenun YMEHHSI. YMEHHUSI.
MHHUMAJIBHBIX YMEHHS. BCE OCHOBHBIE
. CTaHJapPTHBIX Pemenst Pemens! Bce
YMEHHH. Pemensr Bce | ocHOBHBIE YMEHHS.
3amaq He THIIOBBIE OCHOBHBIE
HeBo3moxHOCTB OCHOBHEIE 3a7a4H C Pemens! Bce
MIPOJIEMOHCTPHp | 3aJadH C 3amadu ¢
OLICHUTH HAINYUE 3aa4u. OTZHENBHBIM | OCHOBHEIE
Ymenus o OBaHBI HerpyObIMH | HEerpyObIMHU
yMeHHi BemonHens! | u 3a1aun.
OCHOBHBIC OImMMOKAMH. | OLIMOKAMH.
BCJICJICTBUE BCE 33/IaHUsI | HEeCylecTB | BrimoiHeHE!
ymenus. Umenn | BeinosineHs! | BpinonHeHs
OTKa3a B TIOJTHOM CHHBIMH BCE 33/1aHU, B
MecTo TpyOBIe BCE BCE 3a/IaHUS
oOyuarormerocst OT o0beMe, HO | HeJo4YeTaM | IOJHOM
OIINOKH 3a7aHus, HO | B IIOJIHOM
OTBETa HEKOTOPBIE U, obneme 6e3
HE B obGbeme, HO
c BBIMIOJTHEH HEJ04eTOB
TIOJTHOM HEKOTOpBIE
HEeJ0YeTaMH | Bl BCe
obbeme c
3amaHus B
HEJ09eTaMuI
TIOJTHOM
o0BeMe
Hmeercs
OtcyTcTBUE IIponemonc IIponemonc
MHUHUMAaJIbH [Iponemonc
06a30BBIX [pu pemennn o TPUPOBaHbI TPUPOBaHEI
bl HabOp TPHUPOBAHBI IMponemoncTp
HaBBIKOB. CTaH/APTHBIX 6azoBble HaBBIKH
HaBBIKOB 6azoBble HpOBaH
HeBo3moxHOCTB 3amaq He HaBBIKH TIPH npu .
Ut HaBBIKH TIPH TBOPYECKUIA
OLIEHNUTH HAIMYUE | MPOJEMOHCTPHUP pemreHnn penieHnn
Hagbiku peuieHus peuieHun MOAXOM K
HaBBIKOB OBaHBI 0a30BbIE CTaH/IapTHBI HEeCTaHAApT
CTaH/IapTHBI CTaH/IapTHBI peLIeHuo
BCJICJICTBHE HaBbIKH. Vimenn X 3a7ad ¢ HBIX 337124
X 337134 C X 3a7aq 6e3 HECTaHAAPTHEI
oTKaza MecTo TpyOble HEKOTOPBIM oe3
HEKOTOPBIM OIINOOK 1 X 3a7aq
00yJaroIerocs OT | OMUOKU u OmuboK U
u HEJJ0UeTOB
oTBeTa HeJJ0YeTaMu HEJI04ETOB
HeJ[09eTaMu
IIxana oueHUBAHUA IIPH MPOMEKYTOYHON aTTECTALHMHU
Onenka YpoBeHb MOATOTOBKH
TPEBOCXO/THO Bce komneTeHnuu (4acTi KOMIETEHIMH ), Ha ()OPMUPOBaHUE KOTOPBIX HAIpaBjeHa TUCIHILINHA,
copMHUPOBaHBI HA YPOBHE HE HIDKE IPEBOCXOMHO», IPOJEMOHCTPUPOBAHEl 3HAHUS, YMEHUS,
BJIQZICHUA TII0 COOTBETCTBYIOIIMM KOMIIETCHIUSAM Ha YPOBHE BBIIIE MNPEAYCMOTPEHHOIO
mporpaMmoit
OTJIMYHO Bce xommeTeHInY (YacTH KOMIIETEHINH), Ha (HOPMHpPOBaHHE KOTOPHIX HAMpaBieHa AUCIUIIINHA,
3a4YTeHO

copMHPOBaHBI HA YPOBHE HE HUKE «OTIHIHOY.

0YeHb XOPOLIOo Bce komneTeHnuu (4acTi KOMIETEHIMH ), Ha ()OPMUPOBaHUE KOTOPBIX HAIpaBjeHa TUCIHILUINHA,

copMHPOBaHKI HAa YPOBHE HE HIKE «OYECHb XOPOIIO)




X0poLIO

Bce koMIeTeHIUH (YacT KOMIICTEHIHH), Ha (JOPMHUPOBaHUE KOTOPBIX HAIMPaBJIeHa JUCLUILIMHA,
copMUPOBAHBI HA YPOBHE HE HUKE «XOPOLIO».

HO

YAOBJIETBOPUTEIb Bce xomnerenmm (‘IaCTI/I KOMHCTCHHI/Iﬁ), Ha q)OpMPIpOBaHI/Ie KOTOPBIX HaIllpaBJI€Ha JUCHUITJINHA,

copMHUpOBaHEl Ha YpPOBHE HE HMXKE «YIOBIETBOPUTENBHO», IpPU 3TOM XOTSA OBl OJIHA
KOMIETEeHIS chOpMHUPOBaHa HAa YPOBHE «YIXOBIECTBOPUTEIHHOY

JIbHO

HE 3a4YTCHO

HEYAOBJICTBOPUTE XoTst ObI OJIHA KOMIICTCHIIN C(i)OpMI/IpOBaHa Ha YPOBHE «HEYOBJICTBOPUTECIILHO.

IJI0XO0

Xors OBl 0JTHa KOMITETEHIUS COPMHUPOBaHA Ha YPOBHE «IIOXO

5.3 TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIE MaTePHAJIbl, HEOOX0AMMbIE /ISl OLlEHKH
pe3yJbTATOB 00y4eHHs HA MPOMEKYTOUYHOI aTTeCTALNHU

5.3.1 TunoBble 3a/1aHUH, BLIHOCUMbIC HA IPOMEKYTOYHYIO aTTECTALlUIO:

OneHouHoE CpeacTBo - 3agaun

Ik3amen

Kputepun onenuBanus (3agauu - JK3aMeH)

Onenka

IIPEBOCXOTHO

OTIIMYHO

OYeHb XOPOIIIO

XOpOLIO

YAOBJICTBOPHUTCIIEHO

HCYOOBJICTBOPUTCIIbH
0

I1JI0XO0

Kpurepun oueHuBanus

OOy4aemMbIli CAMOCTOSITENTFHO U MPABHIIBHO PELINII 33a4y B OHUJIeTe U
OTBETUJI B IOJJTHOM 00BEME Ha BOIIPOC B OMIIETE, a TAKKE HA
JIOTIOJIHUTEIIbHBIN BOIIPOC MOBBIIIEHHON TPYAHOCTH.

OO0y4aeMbIil CAMOCTOSITEIIEHO M MTPABWIIBHO PEIIII 33]1a4y B OHIIETE U
OTBETHUJI B TIOJTHOM 00BEME Ha BOIIPOC B OUJIETE, a TAK)Ke HA
I[OHOHHHTGHBHBIfl BOIIpPOC.

OO0y4aeMbIil CAMOCTOSITEIILHO M MTPABWIIBHO PEIII 33]1a4y B OHIIETE U
OTBETHJI B TIOJTHOM 00BEME Ha BOMIPOC B OHMJIETE, HO HE OTBETHII B TIOJTHOM
00BbEME Ha TOTIOTHUTETBHBIN BOTIPOC.

OO0yuaemblil CaMOCTOSITENILHO U TPaBUIJIBHO PELINII 33/1a4y B OUJeTe U
OTBETUJI C IOCTATOYHOH MOJIHOTOM Ha BONPOC B OUJIEeTE, AEMOHCTPUPYSI
HaBbIKM 00OCHOBAHUS TEOPETUUECKUX MOJIOKEHHUH C TOMOLIBIO
IpenoaBarers.

OO0y4daeMblil TPUMEHSIT IPABMIIHHBIE METOIBI JUISl PEIIEHUS 3a/1a41 B OUJieTe
Y paccKasall OCHOBHBIE MOJI0KEHUSI TEOPETUIECKOTO BOIIpoca 0e3
000CHOBaHUSI, C TTOMOIIIBIO TTPETIOIaBATEIIS.

O6y‘-IaeMLII>i HC CMOT"' IPUMCHUTD IMPABUJIBHBIC MCTOABI IJI PCUICHUA 3aa4n
B OMIIeTe U HE paccka3ajl OCHOBHBIC ITOJIOKCHUSA TCOPCTUYCCKOI'O BOIIPOCA.

O6y‘-IaeMLII>i HE CMOT" IPOACMOHCTPUPOBATH KakHe-JIH00 METOABI AJIA
peUiCHUs 3a1a4 B oujieTe u He paccka3all HUKAKHuX MOJIOKEHUH
TCOPCTUICCKOTO BOIIPOCA.




Tunossble 3aganus (3agaum - JK3aMeH) AJs1 OLeHKH cpopMupoBaHHOCTH KomneTenun OITK-1
(CrtocoOeH MCIoIp30BaTh MOJIOKEHHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAYK M MAaTEMAaTHKH JJIs
pelieHus 3a/1a4 NHKECHEPHOU JIEATETLHOCTH )

1. Beraucnuth g(E) nns ynerpapenstusuctekoit wacTum , 3aKmouénnoi B 06béMe V.

2. OnpepennTsb yobLIb 3HTpONMK U JUCIICPCHUIO yIJIa OTKJIIOHCHU: (‘ICpGS BBIYHCJIICHUC
MUHHMMAaJIbHON pabOThI ) MPU CAaMOIMPOU3BOJIBHBIX MAJIBIX KOJICOAHUSIX
MAaTEMAaTHYCCKOI'O MassiTHUKA JJIMHbI Lc I'py30M MACChl M B ITIOJIC CUJIBI TAKCCTH
g npu Temneparype repmocrara T.

3. N uacTun uneansHOro rasa 3anuMaroT 00bsEM V. Iporcxoaut Guykryanus, B pe3yibraTe KOTOpOi Bce
YaCTHIIBI ra3a coouparotcs B 00béMe V/2. HaliTu BEpOsSTHOCTD TaKoil (IIyKTyaluH.

4. Haiitu Teroémkocts it N HACTHUL UACAIBHOIO ra3a, HaXOIAIUXCS B OTHOPOJHOM
HOJI€ TSDKECTU BHYTPH LIMJIMHAPA C IUIOMIAAbI0 OCHOBAHUS S, C OECKOHEUHO
BBICOKMMU CTEHKAMM, [IPX TEMIIEPATYpe TEPMOCTaTa 7. 3aKOH JUCIIEPCUM E=p2/2m.

5. lns ra3a Ban-nep-Baanbca ¢ mapamerpamu a, b, coneprkamiero N Mosieky ¢
TEIUIOEMKOCTBIO CV Ha OJIHY MOJIEKYJY, HAMTH U3MEHEHUE TEMIIEPATYPBI IIPH
paciMpeHru B BakyyM oT o0béma V1 1o 06béma V2.

6. BeiBecTn pacnpenenenue bonbliMana i iI0THOCTH WACATBHOTO rasa B
OJIHOPOJHOM TOJI€ TSHKECTH U3 KHHETUYECKOTO YpaBHEHUs, TpeHeoperas
CTOJIKHOBEHUSAMU MOJIEKYJI. CUMTATh, YTO UMITYJIbCHAS YACTh PACIPEACICHUS
UMeeT BUJ pacnpeneneHus Makceseia.

OueHo4yHoe cpeacTBO - KOHTpoOJIbHBIE BONPOCHI
IKzamen

Kputepun onenuBanus (KoHTpobHbIE BONPOCHI - JK3aMeH)

Ounenka Kpurepun onenuBanus

O6y‘laeMLIﬁ CaMOCTOSATCIIBHO U IPABUJIBHO PCIINII 3a/1a4y B ouere u
IMPEBOCXOAHO OTBETHII B IIOJITHOM 00BEME Ha BOIIPOC B 6I/IJ'IeTe, a TaK)KC Ha
JOMOJIHUTEIIbHBIN BOIIPOC MOBBIIICHHOMN TPYAHOCTH.

O6y‘laeMHfI CaMOCTOSATCIIBHO U ITPABUJIBHO PECHINII 3a1a4y B ouiere u
OTJIMYHO OTBETHII B IIOJIHOM 00BEME Ha BOIIPOC B 61/IJ'IGTC, a TaK)XKC Ha
JOMIOIHUTEIIbHBIN BOIIPOC.

O6y‘-IaeMLII>i CaMOCTOSATCIIbHO U ITPABUJIBHO PCHINII 3a1a4y B ounere u
OYCHBb XOpOoIIo OTBETHII B IIOJIHOM 00BEME Ha BOIIPOC B 6I/IJ'IGTC, HO HC OTBCTHJI B IIOJTHOM
00BEMe Ha JOMOJIHUTEIIbHBIN BOIIpOC.

O6y‘-IaeMLII>i CaMOCTOSATCIIbHO U IIPABUJIBHO PCIINII 3a/1a4y B ounere u
OTBETHJI C IOCTaTOYHOM MOJIHOTOM Ha BOIIPOC B 61/IJ'ICTC, ACMOHCTpUPYH
HAaBBIKA 000CHOBAHHUS TCOPCTUUCCKHUX MOJIOKEHHUN C IIOMOIIBIO
npenoaaBaTeiIA.

XOpOLIO

YAOBJIETBOPUTENILHO  O0yyaeMblil MPUMEHSUT TPABUIIbHBIE METO/IBI IJIS1 pELICHHS 331a4u B Ousere
U paccKa3ajl OCHOBHBIE ITOJIOKEHUS TEOPETHUECKOro BOmpoca 0e3



Ouenka Kpurepun oueHuBanus
000CHOBaHHS, C TIOMOIIIBIO MPENOIaBATESI.

HCYOOBJICTBOPUTCIILH O6y‘-IaeMBII71 HC CMOT"' IPUMCHUTD IMPABUJIBHBIC MCTOABI IJId PCUICHUA 3a1a4n
0 B OumiieTe u He pacckasal OCHOBHBIC ITOJIOKCHUA TCOPECTUICCKOTO BOIIPOCa.

OOy4aemblii HE CMOT MPOJIEMOHCTPUPOBATH KAKHE-THOO0 METOIBI IS
IUIOXO peleHus 3a1aun B OniieTe U He paccKa3all HUKAKUX MOJIOKEHUN
TEOPETHUYECKOT0 BOIPOCa.

Tunosbie 3aganus (KoHTpoJibHBbIE BONPOCHI - JK3aMeH) /IJIsl OLeHKH C(POPMUPOBAHHOCTH
komneteHuun OIIK-1 (Criocoben MCmob30BaTh MOJIOKEHHS, 3aKOHBI M METO/IbI €CTECTBEHHBIX HAYK
Y MaTEMAaTUKHU JUIs pELICHUs 3a/1a4 MH)KEHEPHOH J1€ATEIbHOCTH )

Ne |B011p0c1>1 IKO}I
opmupyemo
170
IKOMIICTCHIIU
140

1 |®da3zoBoe npoctpancTBO. Teopema JInyBuis. OIIK-1

MUKPOKAaHOHUYECKOE PACIIPEICIICHUE.

2 (CocTosiHME TEPMOJIUHAMHUYIECKOTO PAaBHOBECHS. DHTPOIIHSI. OI1K-1
3 [Marpuna mioTHOCTH. Y paBHEHHUE SBOJIFOIUHN JISI MATPHUIIBI OI1K-1
[IJIOTHOCTH.

4 [Kanonuueckoe pacmpezaeneHue [ mooca. Durponus u ceodoanas  OIIK-1

DHEPTHUSL.
S5 [Pacnpenenenune Makcpea. OITK-1
6  [[lepBoe Hauano TepMoaguHaMuKU. OCHOBHBIC OI1K-1

TCPMOJUHAMMWYCCKUC ITOTCHIIUAJIBI.

7 [O0paTuMble 1 HEOOpaTUMBbIE TTpoliecchl. Bropoe Havaso OIIK-1
TepMOJAMHAMUKH. TpeTbe Hauajlo TEPMOJUHAMUKY, TEOpEMa
HepHcra.

8  |CucTeMsl C IepeMEeHHBIM YHCIIOM YacTHIl. boibIioe OI1K-1

KaHOHWYECKOe pacmpeneneHue [ nooea.

9  |HeoOxoauMble yCIOBHUSI TEPMOTUHAMUYECKOTO PABHOBECHS. OI1K-1

10 |Kmaccuueckuit maeanbHbIN ra3. Pacnpenenenue bonpnmana. OI1K-1

11 |OcHOBHBIE TEPMOAMHAMUYECKUE BEIMUUHBI TSl UACATBHOTO OIIK-1




raza. YpasHenue Knanenpona.

12 MaxkcumanbHas padbota. [locratounsie ycioBus OI1K-1
TEPMOJIMHAMUYECKOTO PABHOBECHS.

13 |[®aykTyanuu TepMOAMHAMUYECKUX BEIMUMH. ['ayccoB 3aKoH OI1K-1
pactpeaeneHus st GIyKTyaluuid OJHON BETUYUHBI.

14 MunumanbHas padota. QyKTyalnu TeMIEpaTypbl, 00bEMa u OIIK-1
DHEPTUU.

15 |Pacnpenenenus ®epmu-/lupaka u boze-Oitnmreiina. OcHoBupie  OIIK-1
TePMOJAMHAMUYECKUE BEIIUYUHBI.

16 (®epmu-ra3 nmpu HyJeBOU TeMmeparype. Y paBHenue coctosiaus.  OIIK-1

17 |®epmu-ra3 npu KOHEUHOU HU3KOM TeMiiepaType. [lonpaBku k OIIK-1
HHEPIUU U TEIUIOEMKOCTb.

18 |bo3e-ra3 npu HU3KUX TemIeparypax. SBieHue 6o3e- OI1K-1
KOH/ICHCAIINH.

19 [TemmoBoe mu3nmyuenue. Pacnpenenenue [lnanka OIIK-1

20  [TepMoaMHAMHUYECKUE BEIMUMHBI JUISl TEIJIOBOTO U3TYUYCHHUS. OIIK-1
3akon Kupxroda u 3akon Credana-bonbiimana

21 [TermoémkocTh TBEPABIX Teld. Teopus Jlebas OI1K-1

22 BemectBo B MarHUTHOM ToJie. @opmyina JlarmkeBeHa AJis OI1K-1
HaMarHWYeHHOCTH KJIACCUYECKOTO rasa

23 |KBaHTOBas Teopusi MarHeTusMa. J[uaMarHuTHbIN U OI1K-1
MapaMarHUTHBIN BKJIa/Ibl B HAMarHUY€HHOCTh ra3a

24 |HewneanbHbIe Ta3bl. Y paBHeHUEe Ban-nep-Baanbsca OIIK-1

25 |Da30BBIC MTEPEXO/IbI MEPBOTO pona. YpaBHeHue Knaneipona- OIIK-1
Knaysuyca. [IpaBuiio I'n66ca i1t MHOTOKOMITOHEHTHOM CHCTEMBbI

26 |da3oBbIe MEepeXoIbl B MOJIEIH, ONTMChIBAEMOM ypaBHeHueM Ban-  [OIIK-1
nep-Baanbsca. Kputnueckas Touka

27 |Kuneruka. Kunernyeckoe ypaBHenue bonbimana. OIIK-1
PenakcanonHoe mpuOImKeHHE

28 |Kunetuka. H-teopema bonbiimana OIIK-1

29  |[Kunetuka. JIokaapbHO paBHOBECHOE PACIIPEICIICHHE OI1K-1




30 [Kuneruka. Pacuér xoapuumenton nudpdysuu u OIIK-1
PIEKTpONpoBoAHOCTH. Popmyna Jpyne

31 Jluddyznonusie apienus. OCHOBHOE KUHETUUYECKOE OI1K-1
ypaBHEHHUE. Y paBHeHHE DiiHIITeHA-Dokkepa-Inanka

32 |Ypasuenue DitHmteitHa-Dokkepa-ILnanka qyst OpoyHOBCKOM OIIK-1
gacTuibl. @opMyra DUHIITEHA AJ1s1 TUCTIEPCUU

KoopauHaThl. CooTHOIIeHHE DUHINTEHA 1715 K03 uiimeHToB
i Py3un 1 MOABHKHOCTU

33 |YpaBuenue JlamkeBeHa st OpOyHOBCKOW YaCTHUIIBI OIIK-1

6. YueOHO-MeTOAuYecKOe U MH(POPMAIIMOHHOE O0ecTieyeHre JUCHUILIUHBI (MO1YJIA)

OcHoBHas nuTeparypa:

1. Jlannay JleB JlaBunoBuu. Teopetnueckas ¢usmka : yued. mocodue uist CTyIeHTOB (Pu3.
crenuanbHoCTe yH-TOB. - U3n. 3-e, nom. - M. : Hayka, ['n. pen. ¢us.-mar. nur., 1973-. TeopeTuueckas
¢usuka. T. 5 : Crarucruueckas ¢pusuka, 4. 1. - 1976. - U3a. 3-e, mom. - 584 c. - 1.40., 43 3k3.

2. Aucensm A. V. OCHOBBI CTAaTUCTHYECKOW (PU3UKH U TEPMOAMHAMUKH : [T PH3. CIICHHATBHOCTEH
By30B]. - M. : Hayka, 1973. - 423 c. : yepr. - 1.01., 12 3k3.

3. JleBuu Bennamun I'puropbeBud. Kypc Teopernueckoit ¢pusuku : s ¢pus.-texH. By30B u pak.]. T. 1 :
Teopus anekTpoMarHuTHOrO noJsi. Teopus oTHOcUTENbHOCTH. CTaTucTHYECKas pU3MKa.
DNeKTpOMarHUTHbIE MPOIIECCHl B BEIIECTBE. - 2-€ U3/., mepepad. - M. : Hayka, 1969. - 910 c. : ¢ 4epT. -
4200.00., 109 sk3.

4. l'apeBckuit Anaronuii Crenanosnd. COOpHUK 33724 MO TEPMOJUHAMUKE U CTATUCTUYECKON (DU3HKE :
yueb.-meroa. nocobue i ctyaentoB HHI'Y, oGyuaromuxcs no Hanpasienusm noaror. 011200
®usuka, 210100 DnextpoHuka u HaHO3IeKTpoHUKa, 230400 MHpopM. cuctemsl u Texnonorun / HHI'Y. -
H. Hosropon : [6. u.], 2012 (Tun. HHI'Y). - 91 c. - 50.00., 40 »k3.

JononHuTenpHAs IUTEpATypa:

1. Pymep KOpuit bopucosuu. TepmoanHnamuka, cTaTucTHUecKast GU3MKa M KUHETHKA : yuel. mocodue Juist
cTyneHToB (us. cnenuanbHocTeit By3oB / [pen. T. I'. Koperiesa]. - U3a. 2-e, ucnp. u pom. - M. : Hayka,
I'n. pen. us.-mat. aur., 1977. - 552 c. - 1.50., 11 7k3.

2. bazapos UBan [1aBnoBuy. TepmoauHamuka : [yue0. /Ui yH-TOB o cnerMaibHocTH "®dusuka"]. - Uzn.
4-¢, nepepad. u jom. - M. : Beiciras mkoia, 1991. - 375, [1] c. : un. - ISBN 5-06-000626-3 : 1.30., 98
9K3.

3. Jlannay JleB JlaBeinoBuu. Teopernueckas usuka : [y4ued. mocodue st pu3. CrienuaaTbHOCTEH YH-TOB :
B 10 T1.]. T. 10 : ®usnueckas kunernka / E. M. Jludmmn, JI. I1. [TutaeBckuit. - M. : Hayka, 1979. - 527 c.
: Tpad. - 1.40., 33 7k3.

4. Munmuar I'. Cratuctuueckas gusnka B mpumepax / nep. ¢ Hem. A. @. Jlute u M. C. Karana ; nmox
pen. 1. H. 3y6apesa u 3. JI. Haraesa. - M. : Mup, 1976. - 431 c. : un. - 2.05., 8 7k3.

5. Tepneuxwuii f. I1. Cratuctuueckas gusmka : [yue6. mocodbue ans Gpus.-MaT. U GU3. CrieuaIbHOCTeH



BYy30B]. - 3-€ U31., UCIIp. U J01L. - M. : Beicmas mkoina, 1994. - 349 c. : . - 2700.00., 1 5k3.
[TporpammMHoe oOecnieueHue u VIHTepHET-pecypcehl (B COOTBETCTBUH € COJACPKAHUEM TUCIUILINHBI):
He ucnonb3yercs

7. MaTepuajibHO-TeXHUYECKOe o0ecredeHne JUCHUNINHBI (MOIYJIs1)

Y4eOHble ayIUTOpUU IS TPOBENEHUS Y4YeOHBIX 3aHATHHA, NPEIYCMOTPEHHBIX O00pa30BaTEIbHOMN
IPOrpaMMOi, OCHAIIEHbl MYJIBTUMEIUIHHBIM 000pYJI0BaHHEM (IPOEKTOP, IKPaH), TEXHHUUYECKUMU
cpeacTBaMu 00ydeHUs], KOMITbIOTEPaMH, CIICIIMATM3UPOBAHHBIM 000pYA0BaHUEM: YUeOHbIE ay AUTOPUHU
JUISL TIPOBEJICHUSI YUEOHBIX 3aHATHH, MPEeIyCMOTPEHHBIX 00pa30BaTEIbHONW MPOrpaMMOM, OCHAIIEHBI
MYJbTUMEIUHHBIM O00OpYZAOBaHHEM (TIPOEKTOp, HKpaH), TEXHUYECKUMH CpPEICTBAMU OOyYEHUSI.
[TomemeHust Ajii CaMOCTOSITENBHON PabOThl O0YYaIOUIMXCS OCHAIEHBl KOMITBIOTEPHOM TEXHHUKOM ¢
BO3MOKHOCTBIO TOJKIOUeHUsT K ceTtu "HuTepHer" W obecrnedeHbl JOCTYIIOM B 3JIEKTPOHHYIO
uH(OPMaLMOHHO-00pa30BaTENBHYIO CPEY.

[Tomemenust g caMoCTOATENbHON PabOThl O0YYaIOLIMXCS OCHAIllEHbl KOMIIBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO TOJKIOueHUs: K ceTu "HHTepHer" u oOecredeHbl AOCTYNIOM B AIIEKTPOHHYIO
uH(OPMAITMOHHO-00Pa30BaATEIBLHYIO CPEY.

[Iporpamma coctaBneHa B coorBerctBuu ¢ TpeboBanusmMu OC HHI'Y mo nampasnenuto 11.03.04 -
DJIEKTPOHUKA U HAHOAJIEKTPOHUKA.

Astop(p1): Xomunkuii Jlenuc Bragumuposuy, kKaHauaaT GU3NKO-MaTeMaTHYECKIX HAYK, JTOICHT.
3aenyrommii kadenpoit: [lasnos JmMutpuii AnexkceeBud, JOKTOp PU3NKO-MATEMAaTUUECKUX HAYK.

[Iporpamma ostoOpeHa Ha 3acegannu Meroandeckoit komuccuu ot 20.05.2023, nporokosn Ne 6/H.



