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IIporpamma yueOHOM jucrmmmebl  «CraTHcTHYecKas (H3HKA M TEPMOJHHAMHKA)
COCTaBlEHa HAa OCHOBaHWH [OCYIapCTBEHHOTO O0Opa30BATENFHOTO CTAHAAPTa  BBICIIETO,
npodeccronanproro obpasosanus (IOC BIIO) Jlonenxoit Hapommoii Pecniy6muxu (J{HP) mo
HanpasJieHHIo moArotoBku 28.03.03 Hanomarepuaisl, yTBEpKIEHHOTO NMPUKa3oM MUHHCTEPCTBA
obpasoBanus u Hayku JIHP ot 28 centsbps 2016 r. Ne 987; Ilopsinka oprauusamuu y4eGHOTO
mporecca B 00pa3oBaTeNbHBIX OPraHH3AlMAX BBHICIIET0 MPO(GECCHOHANBHOrO 00pa3OBaHHS
Jlonenko#t Hapoxuo#t Pecry6muxm, yTBepXIeHHOTO mpuka3oM MuHHCTepCTBa 00pa3oBaHUS U
Hayku JTHP Ne 1171 or «10» mosbps 2017 r.; yuebHOro mmana u OCHOBHOH 00pa3oBaTeIbHOM
IPOrpaMMbl  BBICIIET0 MPO(GeCCHOHANBHOr0 00pa3oBaHus HampasieHus moarotoku 28.03.03
Hanomarepuansl, paspaborannsix B 'OY BIIO «JloHenxuit HalMOHATBHbLA YHHBEPCUTETY.

PazpaboTumk:
Jlouent xadeapsr
TEOPETHYECKOM (PU3UKU U HAHOTEXHOJIOTUH

P

/

B.U. ®unoxun

[IporpaMma y4eOHOH MUCIMIUIMHBI YTBEpXKACHA Ha 3acelaHHH Kadeapsl TEOpeTHYECKOH
(U3MKY X HAHOTEXHOJIOTHH
ITporoxon Nel5 ot «02» anpenst 2020 r.

'Ba.Benylomﬂffx Kadeapoit B.H.Baproxun

[Iporpamma yueOHO¥M THCIMIUTHHEI 0f00peHa ydeOHO-MeToMueckol KomMuccuei (pU3nKo-
TEXHHYECKOTO (haKyJIbTeTa
IIpotoxon Ne 5 ot «15» anpens 2020 r.

IIpencenarens yyeOHO-METOIUYECKON
KOMHCCHH (paKyipTeTa B.H.Korenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«Craructnyeckass (pu3nka M TEPMOIMHAMHUKA» SIBISETCS NUCLUIUIMHOW 0a30BOIl dacTu
[Tpodeccuonansuoro bioka no Hanpasnenuto noarorosku 28.03.03 Hanomarepuansl.
Jns wn3ydeHus [aHHOM y4eOHOH IMCHUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHUS W HaBBIKH,
chopMHpOBaHHBIE B MpoOIecce H3yYEHHs TNMpeaMeToB «MexaHWKa W MOJEKYJsipHas (QHU3UKa»,
«AuddepeHnmanbuple  ypaBHEHHS», «AHATUTHYECKass TEOMETpHS U JIMHEWHass anreOpay,
«QnexTpoauHamMuKay, «KBaHToBast Teopus» Ha IpeAbLAYIIEM ypoBHE oOpa3oBaHus. llomydeHHbie
3HAHMS UCIONB3YIOTCS CTYAGHTAMH BO BpPEMS BBINOJHEHHS Y4eOHOH M IPOM3BOACTBECHHOU
NPAaKTUKH, TIPU HAITMCAHWU BBITYCKHON KBAIM()UKAMOHHOU PabOTHI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns
OO6pazoBarenbHasl IporpaMma OakayiaBpuaT
Kpanuduxanms aKaJIeMUYeCKUid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIel 1
Jucuummna 6a30Boii / BapuaTHBHOMN YacTh .
00pa3oBaTeNbHOIN MPOrpaMMbl AUCIIITHHA 6230B0H HacTH
®opwmel kouTposist (MK, sk3ameH, 3auer) MK, , 3auer 7 ceM., PK3aMeH 8 ceMm.
TMokasaten ouHas popma 3aouHas popma
00y4deHus oOyueHus
KosmgecTBo 3a4eTHBIX eInHUIL (KPEITUTOB) 8 8
I'om moaroroBku 4 4
Cemectp 7.8
KonuuecTBo yacoB 288 288
- JIEKIIMOHHBIX 52 10
- IPAKTUYECKNX, CEMHUHAPCKUX 104 20
- 1a00paTOPHBIX
- CaMOCTOSITEIILHOM pabOTHI 132 258
B T.4. UHAMBHAYAJIbHOE 33/1aHHE

HenenbHoe KOIHYECTBO YacoOB, 6 30

B T.4. ayJUTOPHBIX 6 30

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Ilenv - ¢dopmupoBaHHe Yy CTYIACHTOB CTAaTUCTUYECKMX MPEACTABIEHUH O CBOWCTBax
MaKpOCKOIIUYECKUX CUCTEM;

3adaua - w3ydyeHUE OCHOBHBIX METO/IOB HEPAaBHOBECHOM TEPMOJAMHAMUKH, TEOPHUH (DIyKTyanu,
KMHETUKHM HEPAaBHOBECHBIX CHCTEM; M3JI0KEHUE OCHOBHBIX IIOJIOKEHUIN CTaTUCTUYECKON MEXAHUKH,
MIPUHIIUIIOB U METOAOB UX MPUMEHEHHS K OMUCAHUIO0 MAaKPOCKOITUYECKUX CUCTEM.

TDeﬁoBaHHﬂ K pe3vJjabTarTaM OCBOCHUA JUCHUIIJIUHBI. Hpouecc 1/13y‘—IeHI/I$I AU CHUITIINHBI
«Craructuyeckass (u3MKa W TEePMOJWHAMHUKA» HampaBieH Ha (HopMHpOBaHHE DSIEMEHTOB
cinegyromux kommnereHuid B coorBerctBuu ¢ ['OC BIIO JIHP mo HampaBiieHHIO MOJATOTOBKHU
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28.03.03 Hanomarepuaqbl ¥  OCHOBHOM  0OOpa30BaTEJIbHOM  MPOTPAMMBI  BBICIIETO
npodeccnoHaTbHOTO 00pa3oBaHus HanpasiieHus noaroToBku 28.03.03 Hanomartepuars.
a) oowexynomypuuvix (OK):
CIIOCOOHOCTh UCIONB30BaTh  OCHOBBI  (WIOCOMCKUX 3HAHMKH A (HOPMHUPOBAHHUS
MupoBo33pendeckoi mosuiun (OK-1);

CIOCOOHOCTh K caMoopraHu3anuu u camoodpasopanuto (OK-7);

CIMOCOOHOCTh K 00OOIIEHHIO, aHATKM3Y, BOCHPUATHIO HH(MOPMAIIMH, TOCTAHOBKE II€JH U BBIOOPY
nyreit ee noctmwkenus (OK-10);

0) oowenpogheccuonanvnvix (OIIK):
CIOCOOHOCTH MCTOJIB30BaTh B MPO(ECCUOHATBLHON JIEATEIBHOCTH 0a30BhIe €CTECTBEHHOHAYYHBIE
3HAHWA, BKJIIOYas 3HAHWS O IMpeAMeTe U OOBeKTax M3yueHHUs, METOJaX HCCIIEeOBAHMUS,
COBPEMEHHBIX KOHIEHIUAX, TOCTIKEHUSX M OTPAHUYCHHSIX €CTECTBEHHBIX HAyK (TMPEXKIE BCETO
XMMHH, OHOJIOTHH, SKOJOTHH, HayK o 3emiie u uenoseke) (OITK-1);

CIOCOOHOCTH MCHOJIB30BaTh 0Aa30BBIE TEOPETHUYECKHE 3HAHHS (YyHIAMEHTAIBHBIX Pa3iesioB OO0IIei
U TEOPETUYECKON (H3HMKH 1151 penieHus npopeccnonanbubix 3amaa4 (OI1K-3);

CIIOCOOHOCTh HCIOJIB30BATh OCHOBHBIC METOJBI, CIIOCOOBI M CPEICTBA IMOJIYYCHHS, XPAHCHUS,
nepepaboTKu WH(GOPMAIMK U HABBIKA PabOTHI C KOMITBIOTEPOM KaK CO CPEICTBOM YIIPABICHUSI
undopmarmeit (OITK-6);

8) npogheccuonanvnuvix (I1K):
HAYYHO-HUCCJIeI0BATEIbCKAS U NPOEKTHAA 1eATeJbHOCTh:
- CIOCOOHOCTh HCIIOJNB30BaTh Ha MPAKTUKE COBPEMEHHBIE IMPEACTaBICHHUS HAyK O CBOMCTBaX
BEIIECTB M MAaTEPHAJIOB MPU IEPEX0Ji€ MX B HAHOPA3MEPHOE COCTOSTHUE (HOJIb, OJHO U
JIBYXMEpPHOE), O BJIHMSHUM pa3Mepa Ha CBOWMCTBAa BELIECTB M MAaTE€pPHAJIOB, B3aWMOJACHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpysKaroriei cpenoi (ITK-2);

- CIIOCOOHOCTb TNPHMEHATh HAaBBIKM  WCHOJB30BaHMSA (IIOJ] PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, MPOTHO3MPOBAHMSA M OINTHMHU3ALMK TEXHOJOTMYECKHUX IPOLIECCOB U
CBOICTB HAHOMATEPUAIIOB, CTAHAAPTH3ALUH U cepTUHKaIK MaTepuanoB U mpoueccos (ITK-4);

B pe3yjibTare u3yucHust yqeﬁﬂoﬁ JUCHHUIIMHBI CTYACHT JO0JIZKEH :
3Hamb — OCHOBBI CTATHUCTHUYCCKOI'O IIOAXOda K HMCCICIOBAHHIO CBOICTB KJIACCHUYECKHUX
MAaKpPOCKOIMUYCCKHUX CHUCTEM; OCHOBBI TCPMOIMHAMHUYCCKOI'0 IMOAXOJa K HCCICIOBAHUIO CBOMCTB
MAaKpPOCKOIMMYCCKHUX CHCTCM; OCHOBBI KBAHTOBO-CTATHUCTHUYCCKOI'O IIOAXOJa K HCCICAOBAHUIO
CBOICTB MaKpOCKOIMUYCCKUX CHUCTEM C IMPUMCHCHUEM MATPUIBI IIJIOTHOCTH; MUKPOKAHOHUYCCKOC

pactipeniesienue, — pacnpezieneHue  ['ub0ca;  CTaTUCTHMUECKHME  METOJBl  MCCIIEJOBAHUS
MaKpOCKOIMYECKHX CUCTEM TOKIECTBEHHBIX YacTHUll, pacnpenenenus bose, ®epmu;
ymemb — TIPUMEHATH METOAbl (EHOMEHOJIOIMYECKOW TEpMOJMHAMMKH, CBOOOIHO

M0JIb30BATHCS MU TIPU pacyeTax XapaKTepUCTHK MaKPOCHUCTEM; IPUMEHSATh METO/Ibl UCCIIET0BAaHUS
CTaTUCTHYECKUX CBOMCTB MAaKpPOCKONMMYECKHX CHUCTEM C MpHUMEHEHHeM pacrpenaeneHus [ ub0ca;
MPUMEHSTh METOJbl MCCIIEI0OBAaHUSI CBOMCTB CHCTEM TOXJECTBEHHBIX YAaCTHIl C HCIOJIb30BAaHUEM
pacupenenenuii Gepmu u bose.

61a0emp — HaBbIKAMHM NPUMEHEHUS METOJ0B (PeHOMEHOJIOITMYECKON TepMOAMHAMUKH IMPH
pacyeTax XapakTepUCTHUK MaKpOCHCTEM, a TAK)K€ METOJI0B MCCIIEIOBAHUS CTATUCTUYECKUX CBOWCTB
MaKpPOCKOITUYECKUX CUCTEM C IPUMEHEHHEM pactipezenenus ['néoca u ap.

4.  COJEPXAHWE JUCHUTIIAHBI U ®OPMBI OPTAHU3ALIMY YYEBHOT O
MPOLIECCA

HopsiakoBbIi

Kparkoe conepxkanue TeMbl
HOMep U TeMa
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Cooeparcamenvuutit modyas 1 «Tepmoounamuueckue nomenyuanvly

Tema 1. OcHOBHEIE
TIPUHIIHAITBI
CTAaTUCTUKH.

Kparkue wucropuueckue CBEOEHMS O PA3BUTUM TEPMOJUHAMHUKA U
MOJIEKYJISIPHO-KHHETHYeCKoi Teopun IIpenmer cratuctuyeckoit (pu3MKH.
Cratuctuueckoe pacnpenenenue. (CraTucTuueckas  HE3aBUCHUMOCTD.
CpennexBaapatnyHas (praykTyanus aaguTHBHBIX BenuuuH. Pa3zoBoe
npoctpaHcTBo. Teopema JlmyBummns 1yt (QyHKIMHM — pacnpeaesieHus.
MuxkpokaHoHHYECKOE pacrpezeneHue. Ponb agauTHBHBIX HMHTErpajioB
nerkeHus. Cratuctudeckas MaTtpuna. CTaTHCTUYECKOE paclpeleIcHUE B
KBaHTOBOM craructuke. CrarucTUUeCKHil Bec. OHTpomnus. 3aKOH
BO3PAaCTaHMsI SHTPOIIUHU.

Tema 2.
TepmoauHamMuueck
¢ BCJINYHUHBI.

TepMoauHamMuyeckue BENUYMHBL. Temmeparypa. Makpockomuieckoe
JIBYDKEHUE B COCTOSIHUU TEPMOJIMHAMUYECKOTO paBHOBECHS.
Anmnabatuyeckue nporecchl. Buyrpennsst sHeprus. Jlapnenue. Pabota u
KOJINYECTBO TeIUIa. TemIoeMKocTh. TepMOOMHAMUYECKHE MOTEHIUAIBI.

TemnoBas ¢ynkuus. CBoOojHass dSHeprus U TEPMOAMHAMUYECKUN
notenuuan (cBobomnas odHepruss [ub6ca). CooTHolleHHE MEXKIY
MPOU3BOJHBIMA  TEPMOJUHAMUYCCKUX BEIUYHMH. TepMOJAMHAMHYCCKAS

mkana remmneparypsl. [lponecc [xoymnsa-Tomcona. MakcumanbsHas paboTa.
Hukn Kapno. MakcumanbsHas paboTa, MpoU3BOAUMAs TEJIOM, HAXOAUTCS
Bo BHemHell cpene. HepasencrBo Kiayzuyca. Tepmoamnamuueckue
HepaBeHceTBa. I[lpunnun Jle-Ilatense. Teopema Hepuera.

ConepxaresbHblii MOAYJb 2 «Pacnpedenenue I'uoocay

Tema 3. 3aBUCUMOCTh  TEPMOAMHAMUYECKHUX  BEJIMYMH OT YHUCJIA  YaCTHIIL.
Pacnpenenenue XumMuyeckui noreHuuail. PaBHosecue Tenia BO BHEIIHEM nolie. Bpaienue
I'u66ca. Tena. Pacripenencuue I'u66ca. Pacnipenenenue MakcBena.
UneanbHbie Pacnpenenenne BeposiTHOocTe mnsa ocuuiuisitopa. PyHkuus Burhepa.
Makpockornunuecku | CBoOomHast Heprusi B pacnpenenennu ['n60ca. Pacnipenenenne ['nd6ca c
€ CHUCTEMBI. MEepEMEHHbIM  4HuciIOM  4actul. llomydyenwe  TepMOAMHAMHUYECKHUX
COOTHOIIEHUN 1o  pacnpeneneHuto  [u66ca. UWneanpHBIA  ras.
Pacnpenenenue bonsumana. Pactipenenenue bonpliMaHa B KiacCHYeCKOM
cratuctuke.  bapomerpuueckas  Qopmyna.  CBoGojgHass — sHeprus
OO0JIBIIMAHOBCKOI'O HJAEAJIBHOIO ra3a. YpaBHEHUE COCTOSIHUS HJCaTbHOTIO
raza. HMpaeanbHbli Ta3 ¢ TMOCTOAHHOM TEMJIOEMKOCThIO. Teopema o
paBHOpacnpeneneHnd. OQHOATOMHBIN MA€aIbHBIN Ta3. J[ByXaToMHBIN Tas3.
Bpamenus monekyn. Biusaue koneGaHus aToMOB
Tema 4. ToxnectBeHHble yacTulbl. Pactipenenenue ®epmu. Pacnpenenenune bose.
Pacnpenenenus ®epMu-u 603e-ra3bl JEMEHTAPHBIX YaCTHII. BRIpOKICHHBIN IEKTPOHHBIN

®epmu 1 bose.

ra3. TemnoeMKOCTb BBIPOKICHHOTO 3JIEKTPOHHOIO Tasza. BhIpoxieHHBIN
603e-ra3. YepHoe U3nydeHue.

Tema 5.
TepmoanHaMuka
TBEPOIO Tea.

TBepable Tena mpu HU3KHX Temreparypax. TBepible Teiaa MpH BBICOKHX
temneparypax. HWurepnonsuuonHas  ¢gopmyna  Jlebas.  Temmosoe
pacupenue TBepAbIx Ten. KonebaHusi KpUCTAUIMYECKOH pelIeTKH.
[InotHocTh umcna konebanuil. @PoHOHBL. Onepartopbl pPOXKIECHUS U
YHUYTO)XEHUS! (POHOHOB.

TemaTnyeckuii njian

Conep:kareabHblii MoayJb 1 . « TepmoauHaMuyeckne mNOTEHIUAAIBD)

Ha3Banus coaep:xatejbHbIX
MO/YJ1eH U TeM

KoJunuyecTBo 4acoB

Ounas ¢popma 00y4eHuUsI 3aounasi popma oOyueHnust

P o B T.4. P L B T.4.
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Tema 1. OcHOBHEBIE 72 | 13 | 26 33 72 ) 5 65
MIPUHIUIIBI CTATUCTHUKHU.
Tema 2.
TepmoauHamMuueckue 72 | 13 | 26 33 72 3 5 64
BEJINYHHBI.
Hmozo no
cooepycamenvHomy mooynio | 144 | 26 | 52 66 144 | 5 10 129
1
TemaTHueckui njaaH
ConepxarejbHbIH MOaYJIb 2 «Pacnpenenenne I'néocay
KoangecTBo uacoB
Ounas ¢gopma o0yueHust 3aouHas popma o0yueHust
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Tema 3. Pacrnipenenenue
I'n66ca. Uneanbusie | 45 6 17 22 48 2 3 43
MaKpOCKOITMYECKHE CHCTEMBI.
Tema 4. Pacnpenenenus 29 | 10 | 17 22 48 | 2 3 43
®epmu u bosze
Tema 5.
Tepmonmnamuka  TBepmoro | 50 | 10 | 18 22 48 1 4 43
Tema.
Hmozo no
codep,ucamejzbuomy Mo@yjuo 144 26 52 66 144 5 10 129
1
Bcezo uacoeé no Mooyjno 288 52 104 132 288 10 20 258
5. METOIUYECKHUE PEKOMEHJIAIIUU JIJISA TIPOBEJIEHUSA
JEKIIMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHU
TeMbl JJeKIIMOHHBIX 3aHATHIH
Ne Konuuecmeo
Hazeanue memot
n/n uacoe
1 |OcHOBHBIE MPUHIUIIBI CTATUCTUKH. 10
2 |TepMomMHAMHYECKUE BETMUNHBIL. 10




3 [Pacmpenenenue ['n66ca. MneanbHble MaKpOCKOIUYECKHE CUCTEMBI. 10

4  [Pactipenenenus @epmu u boze 10

5 [TepmoanHaMMKa TBEPAOIO TEMA. 12
BCEI'O 52

TeMbl NpakTUYeCKUX 3aHATHI
N Konuuecmeo
Ha3zeanue memoi
n/n yacoe

1 |U3orepmuyeckuidi W  anmabaTHYecKWid  mpormecchl. PV-muarpaMwel. 20
Temneparypusie mkanbl (Llenpcuii, ®apenreiir, KenpBuH). AOcomroTHas
TeMIlepaTypa W OSHTPONUS B TEPMOJAMHAMHUKE. YPABHEHUE COCTOSHUSA
BEILIECTBA. Kanopuueckoe ypaBHeHue coctossHusA. MneanbHbIil ras.

Pa6ora. KonnyecTBoO TEMIOTHI.

2 [MukpoKaHOHMYECKOE paclpeleieHue Uil HICATBHOTO KIAaCCHYECKOTO 20
rasa. CrarucTuueckoe OIpeAeNeHre SHTPOIUU U TeMIIepaTyphl.

[leppoe  Hayasio  TepMOAMHAMHUKHU. BHYTpeHHss1  3Heprus,  Kak
annabatudeckuii nmoteHuuan. CBoOOAHAS SHEPrusi, Kak HU30TEPMUUYECKUI
noteHuuan. Mozens pe3ussl. TennoéMKOCTb ra3a

3 |[KpyroBeie mpomeccer. Ilukn Kapuo. KIIJ TermoBeix  MamuH. 20
[lonuTponuyeckre mpoueccsl.

Tepmoannamuyeckue KodQphuueHTsl. COOTHOLIEHUS MEXKY HUMU 20
Xumuyeckuii noreHnuan. Pa3oBble Mepexoapl NepBoro poja. Terwtora 24
MCIIapeHusi, [JaBJIEHUE HACBIIICHHONO Tlapa B  3aBUCUMOCTH  OT
TemnepaTypbl. [lap Hamg WCKPUBIEHHOW MOBEPXHOCThIO. KpuTmueckuit
paauyc 3apojbliia, 3apsii Ha Kamjae. MHOTOKOMIIOHEHTHBIE CHCTEMBI.
[IpaBuiio gas.
BCEI'O 104
6. METOAUWYECKHUE PEKOMEHJAIINU 1O OPTAHU3ALIUN
CAMOCTOSTEJBHOM PABOTBI CTYJEHTOB
Opranu3anusi cCaMoCTOSITEJIbHOI PadoThI CTY/IEHTOB
Ne Konuuecmeo
Haszeanue memut
n/n uacoe

1 [|bonmpiMaHOBCKUI Ta3. TennoeMKoCcTb NpHU  BBICOKOM  BBIPOKJIECHUU
BepXxHero ypoBHsS. [a3 B oObemMe C TNOTEHIMAIBHOM  SAMOI. 14
JlnsnexkTpudeckasl MPOHUIIaeMOCTh ra3a aumnosnei. (Kimaccudeckue numonw,
BBICOKHE TEMITEPATypPHI).

2 |OxnaxkmeHue METOAOM pa3MarHWYMBAHUS — [MapaMarHUTHBIX  COJICH:
[MATUHAPUYECKH 00pa3el] Ha OCH COJICHOM/IA, TEINIOEMKOCTh B OTCYTCTBHE 14
MarHuTHOro momst C=VaT>,

3 |MonekynsapHbie ydku - onbIT [lITepHa. 3anonHeHne 0TKa4aHHOTO COCY/a 14
(mpu pa3HBIX COOTHOIICHHUSX pa3Mepa OTBEPCTUS W JJIUHBI CBOOOIHOTO
npobera). pdext Knyacena.

4  [Tennoemxoctun H,O, CO, B 3aBucuMOcTH OT Temmeparypsl. IlompaBku k 14

TCIINIOCMKOCTH JIBYXAaTOMHOI'O Tras3a, BbI3BAHHBIC AHTapMOHHUYHOCTBHIO




KoJe0aHui.

5 |Xumuueckoe paBHOBecHE. 3aKoH JedcTByrommx Macc. CreneHb 14
TUCCOIMaIii MOJISKYJl JAByxaromMHoro raza (AB — A+B). 3aBucumocTb
CTETIEHU JUCCOIMALMU OT TEeMIepaTypbl NpU TOCTOSHHOM OOBEMe.
Wonuzanus atomoB, popmyna Caxa.

6 |Ouenku ams 37MeKTPOHHOTO raza B Merawie. depmu-ra3 B OCHMILISTOPHOM 14
roze. [lonyrnpoBogHUK n-TUNA.

7 |OueHka mnpuUMECHOTOo ypoBHA (Kak Bojopozaomnogodnoro). Ywucio 14
DIIEKTPOHOB B IIPUMECHOM COCTOSSHUM C  YYETOM  KYJIOHOBCKOIO
OTTaJIKUBaHUS.

8 |benbrii kapnuk, HEHTpoHHAs 3Be3ma. OlleHKa pa3Mepa «IUIOTHON» 4YacTu 14
atoma 1o Tomacy — @epmu (y4UTBIBAEM TOJIBKO B3aUMOJCIHCTBUE
PIIEKTPOHOB C SPOM).

9 |boze-ras B mome Tsmkectd. (Kompencamus — bosze-DitHimTeiHa). 20
TepMoanHaMuKa 4YepHOro wusiydeHHs. DOHOHHBIM ra3 B KpHUCTALIAX,

Mojeab [lebast.
BCEI'O 132
7. NHANBUAYAJBHBIE 3AJAHUS (1e npedycmompeno pabouum niarnom)
8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOYHOM ATTECTAIIMA
1.  Craructuueckoe pacnpenenenue. CraTUcTHuYecKas He3aBUCUMOCTb. CpeaHeKBaApaTU4HAS
GbaykTyanuus aiIMTUBHBIX BEIMYMH.
2.  ®azoBoe mpocTpancTBo. Teopema JInyBusuia 1uist QyHKIUU pacTipeeNieHusI.
3. MuKpoKaHOHWYHUI pacripenenenue. Poiib alTATUBHBIX HHTErPAJIOB JIBUKCHUSI.
4.  Craructuyeckas MaTpuIa.
5.  CraTuctuyeckoe pacrpeeieHie B KBAHTOBOW CTaTUCTHUKE.
6.  Craructudeckas Bec. DJHTPOIHUA. 3aKOH BO3pACTaHUs SHTPOIHH.
7.  TepmoamHamudeckue BeIUYUHBI. TemMiepaTypa.
8.  MakpocKomu4eckoe JBUKEHHE B COCTOSHUU TEPMOIMHAMUYECKOTO PAaBHOBECHSI.
9.  AmmaGartmueckue npoueccol. BuyTpenHss sneprus. Jlapnenue.
10. Pa6ora u konu4ecTBO Tema. TenaoeMKOoCTb.
11. TepmomuHamMu4ecKue MOTCHIUANBL. TeruioBast GyHKIMS.
12.  CBobGopanast sHEprus U TepMOAMHAMUYECKU ToTeHIHan (cBoOogHast sHeprus ['n66ca).
13. CooTHomeHHE MEXTY TPOU3BOIHBIMU TEPMOAMHAMUYECKUX BEITHUUH.
14. TepmonuHamudeckas mIKaia TeMIepaTyphl.
15. Ilponecc Jxoyna-TomcoHa.
16. MaxkcumaneHas padota. Luxn Kapro.
17. MakcumanpHas paboTa, MpOU3BOAUMAs TE€JIOM, HAXOJUTCSI BO BHeTHEeH cpene. HepaBeHcTBO
Knaysuyca.
18. TepmomnHaMHUYECKHE HEPABEHCTBA.
19. punuun Jle-llarense.
20. Teopema HepHcra.
21. 3aBUCHMOCTH TEPMOJMHAMUYECKUX BEITUYHMH OT YUCIIA YaCTUI. XUMHUECKHUN MOTSHIIA.
22. PaBHOBecue Tela BO BHENTHEM roJje. Bpamienue Tena.

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJIA
(obpaszey eapuanma u Kpumepuu oyeHUBaHUL)



rOY BIIO JIOHEIIKWIA HAIITMOHAJIbHBIN YHUBEPCUTET»
@akynbTeT PU3UKO-TEXHUIECKUI

Hanpasnenue noocomosxu:  28.03.03 Hanomarepuajinbi

Ilpoghuns:

Ilpoepamma nodecomosku. oaxkanaepuam

Cemecmp 7,8

Yuebnas oucyunnuna Cmamucmuueckan usuka u mepmoounHamuxa

MOAYJIbBHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. Crartuctuueckoe pacnpeiesieHUe B KBAHTOBOM CTaTUCTHKE.
2. Tpouecc JIxoyns-TomcoHa.
3. Teopema Hepncra.

YTBepKIeHO Ha 3acelaHnuu Kadeapbl TEOpeTHUecKOr (PU3MKH U HAHOTEXHOJIOTHiA,
MPOTOKOI Ne OT «__» 20 T

3aBeayromuii kadeapoit

[IpenonaBarens
Kputepun oneHuBaHus MO1y/JIbHOT0 KOHTPOJISI
Homep 3a0anusn Konuuecmeo 6annos
3ananue 1 10
3ananue 2 10
3ananue 3 10
Bcezo 30
10. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue ¢onpocwt 3auemy
1. TepMoauHaMUYecKue MOTEHITMANB. TeroBas (QyHKIHS.
2. CBo0OoHas SHEPrUst U TEPMOAMHAMUYECKUN MOTeHIIUAM (CBOOOgHAas sHeprus [ nb06ca).
3. CooTHOIICHNE MEXTy TPOU3BOHBIMU TEPMOINHAMUYCCKIX BEITHYMH.
4. TepMoanHaMuyeckas IIKaia TeMIepaTyphl.
S. [Tpomnecc Jxoynsa-Tomcona.
6. MaxkcumanbHas padora. Lukn Kapho.
7. MaxkcuManbHas paboTa, MPOM3BOAMMAs TEJIOM, HAaxOJIUTCS BO BHEUIHEW cpene.
HepagenctBo Knay3uyca.
8. TepMonrHaMuyeckue HepaBEHCTBA.
9. [Tpunnun Jle-llarense.
10.  Teopema Hepsucra.
11.  3aBuUCHUMOCTb TEPMOAMHAMHYECKUX BEIMYUH OT YMCIA YACTHIL. XUMUYECKUIN MOTEHITHAIL.
12. PaBHOBecue Tena BO BHeIIHEM 1oie. Bpamnienue tena.

Teopemuueckue 6onpocwt K IK3ameHy
1. Tlpeamer cratuctuyeckoid pu3nuku. CTaTUCTHUECKOE pacpeeIcHHE.
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Craructuueckast He3aBUCUMOCTh. CpeHekBaipaTuyHas GIIyKTyalus aJANTUBHBIX BEIUYHH.
Teopema JlnyBusuisa asist GyHKINHU pacipeaeICHUS.
MukpokaHOHHUYECKOE pacnpeeneHue. Poiib aJiuTUBHBIX HHTETPAJIOB JBUKEHUS.
Marpuia nJI0THOCTH B KBAHTOBOW CTaTUCTHUKE.

CraTucTUYECKUd BEC. DHTPOIIHS.

Temneparypa.

MakpocCKOIUYecKoe JBUKEHUE B COCTOSIHUU TEPMOJUHAMUYECKOIO PABHOBECHS.
AnnabaTuyecKue mpoIecChl.

Buytpennsia sueprus. [laBnenue.

Pabora u xonnuecTBo Tema. TemnoeMKocTb.

TennoBas GpyHKIIHS.

CBo0OoiHas s HEprusl.

TepMoaguHaMUYECKHUIT TOTEHIIAAIL.

COOTHOIIEHUS MEXK]TY POU3BOAHBIMUA TEPMOIMHAMUYECKUX BEJIMUHMH.
TepmoanHaMuueckas 1IKaaa TEMIEPATYPBHI.

ITpouecc dxoyns Tomcona.

[Huxn Kapno.

TepMoanHaMHUUYECKUE HEPABEHCTBA.

Teopema Hepncra.

3aBUCUMOCTh TEPMOIMHAMUYECKUX BEJIMYMH OT YUCIIAa YaCTULl XMUMIIOTEHIIA.
Pacnipenenenne I'n66ca.

Pacnpenenenne Maxkcseia.

Pacnipenenenue BepoATHOCTEN ISl OCUUAIUISATOPA.

CBoOoHas HEprus B pacupenenenun [ mboca.

TepmoanHaMuueckasi TEOpUs BO3MYILIEHUMN.

Pacnipenenenue ['n60ca 1 cucteM ¢ IEPEMEHHBIM YUCIIOM YacTHL.
BbIBO TepMOIMHAMUYECKUX COOTHOLIEHUH U3 pacnipenenenus [ u60ca.
WneansHelii ra3. Pacnpenenenue bonbnmana.

Pacnpenenennie bonbliMaHa B KJTaCCUYECKON CTaTUCTHKE.
bapomerpuueckas hopmyina.

CBobosHast SHEprus UJ1eaIbHOTO rasa.

YpaBHEHHE COCTOSHUS UAEATBLHOTO ra3a.

N eanbHblii ra3 ¢ TOCTOSTHHOW TEIUIOEMKOCTBIO.

3aKoH paBHOpACIIPEACIICHHUS.

Pacnipenenenne depmu.

Pacnpenenenue boze.

®epmu- u bo3e-ra3pl 37€MEHTapHBIX YaCTHII.

BbIpoKI€HHBIN AJIEKTPOHHBIN Ia3.

BeIpoxxnennsiil bose-ras.

YepHoe uznmydeHue.

Teopus Temnoemkoctu Jlebas

roy BIO JIOHEIIKUA HAIITMOHAJIbHBII YHUBEPCUTET»
dakynbTeT PU3UKO-TEXHUUECKUN

Hanpaenenue noocomosxu.:  28.03.03 HanomatepuaJbl

Ilpogpuns:
Ipoepamma noocomosxu: O0akajaBpuar
Cemecmp 8

Yuebnas oucyunauna CraTucTuyeckas Gu3nKa U TepMOANHAMHUKA
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BHAJIET Nel
1. Wneanbneiii ra3. Pactipenenenue bonpiimMana.
2. Tlpomecc Ixxoyns Tomcona.
3. TepmoanHamMuueckas IIKajga TEMIEPATYPHI.

VYTBepKIeHO Ha 3acelaHuu Kadeapsl TeopeTHuecKoi (GU3MKH U HAHOTEXHOJIOTHH,
MPOTOKOI Ne OT « » 20 T

3aBenyrommii kKageapoit
DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 15
3ananue 2 15
3amanue 3 20
Bcero 50 6a10B

11. KPUTEPUU OLIEHUBAHUSA

ITo kypcy «Craructudeckass (u3uKka ¥ TEPMOAWHAMHUKA» IIPEIIONIAraeTcsi IMPOBEACHUE
HpOM@)Ky’TO‘IHOﬁ arrécrauyi B BHUAC MOIAYJIIBHOI'O KOHTPOJISA, BBIIIOJIHCHHC I/IHI[I/IBI/I[[yaJIBHOfI
paboTHI U SK3aMeHa. DK3aMEH CIIAI0T CTYJAEHTHI C IIeJIbIO MOBBIILIEHUS! PEUTHHTA.

Pacnpeodenenue b6annos, Komopvie Mo2yn noay4unms CmyoeHnbl
6 npoyecce uzyueHus OUCUUNIUHbBL

Opranu3annoHHO CPC Bcero
yueonas pabora NupuBuayanbHas | MoayabHbIA KOHTPOJIb
CTy/IeHTa padora
max 10 6amioB max 10 6amioB max 30 100
0aioB
HIkana coomeemcmeusn 6an106 HAYUOHATLHOU WIKATIE
Onenka Ounenka no OneHka 10 rocy1apcTBeHHOM HIKaJie Ounenka no
no mkaje | 100-6anabHoM (3x3amen, TuddepeHIMPOBAHHBII 3a4eT) rocy1apcTBeHHOM
ECTS HIKaJIe HIKaJje (3a4eT)
A 90-100 5 (OTIUYHO) 3a9TEHO
B 80-89 4 (xoporio) 3a9TEHO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (y1OBJIIETBOPUTEIBHO) 3aYTEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3aUTCHO
C BO3MO>KHOCTBIO ITOBTOPHOM cauu
F 0-34 2 (HeyIOBJIIETBOPUTEIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAauM MPH YCIOBUU
00s13aTeIpHOTO HAOOpa JAOTIOTHUTEIIBHBIX 0aJIJIOB
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12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

JlexumoHHbBIE ¥ IPAKTUYECKUE 3aHATUA 110 y4eOHOM aucuuruinie «Ctatuctuueckast pusuka u
TepMoauHaMuKa» TmpoBoasTcs B KommbrotepHom kiacce Ne304. OO6opymoBaH KOMIUICKTOM
yueOHoI Mebenn Ha 28 T0CcaJOYHBIX MECT, KOMILJIEKTOM pabovyero Mecra mpernoaaBaress, MeJlIOBOM
nockoil, 10 KOMIBIOTEPOB C JIMIEH3MOHHBIM IPOTPAMMHBIM OOECIIE€YCHHEM, JOCTYIIOM K CETH
WNurtepuer,l cereBoit kommyrtarop, 1 wi-fi poyrep, 1 MyapTUMemuiiHBI TpoekTop, | 3KpaH
MIEPEHOCHOM.

CamocrosTenbHast paboTa CTyACHTOB IPOXOIUT B YUTAILHOM 3ai1e Ne 4 mepuoanueckoi
JUTEPaTyphl, YKOMIUIEKTOBaH yueOHOM Mebenbio Ha 31 mocaiouHoe MecTo, OCHAIICH
KOMIThIOTEPOM B KoMIUTeKTe (1 mIT.), pacmofioxkeH 1o aapecy T. JloHenk, yia. YHuBepcuTerckas, 24,
kab. 19.

WunuBuayanbHbple W TPYINOBBIE  KOHCYJAbTAllMM  CTYA€HTaM JUiS  [POBEIEHUs
CaMOCTOSITENIbHOW paboThl MPEIOCTABIAIOTCS B KaOwHeTe Kadeapbl TeopeTHYecKor (U3MKU U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM Mebenu Ha 12 mocaJoyHBIX MeECT,
OCHAIIIEHHOM KOMIIbIOTEpPOM B KoMILIeKTe (1 IIT.), IPUHTEPOM, CKAHEPOM, PACIOIOKEHHOM I10
anpecy 1. loneux, np. Tearpanbusiii 13, aya. 256.

13.  PEKOMEHJIOBAHHAS JIUTEPATYPA

Koua-Bo Haaunune
Ne IK3EMILIAPOB | 3JIEKTPOHHOM
HaumenoBanue
n/n B Ou0JIMoTeKe BEpPCHHU B
JouHY IbC
OcHognasa n1umepamypa
1. Jlannay, JI. JI. Cratuctuueckas ¢usuka (Kjaccuueckas u
kBantoBas) / JI. Jlammay, E. Jlupmmu. - Mocksa : 6
['ocrexuznar ; Jleannrpan, 1951. - 480 c.
2. Metno, JI. C. HepaBHOBecHas 3BOJIOLUOHHAS
TepMoauHamuka u ee npuioxenus / JI. C. MetioB ; 1

Jonenkuil (QU3MKO-TEXHUUECKUI HMHCTUTYT UM. A. A.
["ankuna. - lonernxk : Hoynumxk, 2014. - 176 c.

3. Jlannay, Jle /1. Teopernueckas ¢usuka : B 10 T. : Yueb.
nmocoOue JiJist CTYAHTOB (3. CreuaibHOCTeH yH-TOB. T.
5 : Craructuueckas pusuka, Y. 1/ JI. 1. Jlangay, E. M. 3
JIudmun ; Tox pex. JI. I1. ITutaesckoro. - 5-¢ u3m. - M. :
Hayxka, 2001. - 616 c.

Jlonoanumensnasa numepamypa

4. MMunnuar, I'. Cratuctuueckas ¢usuka B npumepax / I.
Ivmmmsr 5 nep. ¢ Hem. A. @. [Jure, M. C. Karana ; nog
pen. 1. H. 3ybapeBa, D. JI. Haraea. - Mocksa : Mup,
1976. - 431 c.

5. Bacunesckuii, A. C. Crarucruueckas ¢uznka u
TepMoaAMHAMHUKA : Yueb. mocobue misa ¢us.-mar. ¢ax. 3
nexa. uH-toB / A. C. BacuneBckuii, B. B. MynraHnoBckwii.
- M. : IIpocBemenue, 1985. - 255 c.

6. KnumontoBuy, FO. JI. Cratuctuueckas ¢usuka : [YueO.
nocodue mia ¢u3. crnenmanbHOocTed By3oB]| / 1O. JL. 13
Knumonrtosuu. - M. : Hayka, 1982. - 608 c.
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14, HUHO®OPMAIMNOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubimorexku

15. MMPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (xopniopatusnas muniensust JJOHHY Ne 46484614);
2. Microsoft Office (kopnoparuBnas nmuuensus JOHHY munensus Ne 46472919);
3. Microsoft Visual Studio (munensus nporpammsl DreamSpark jy1st BeICIINX yueOHBIX 3aBECHU);
4. Jlunensuu GPL, Apache, BSD mis cBob6ogHOTO miporpaMmMuoro obecneuenus: FreeLab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mnporpamMma paccMOTpeHa U IepeyTBepXkJIeHa Ha 3aceJaHuu  Kadeapsl
TEOPETUYECKON (PM3UKU M HAHOTEXHOJIOTHI ¢ M3MEHEHUsAMU (0e3 m3MeHenuii) Ha 20 TOJI.

[Tporoxoin Ne or“ 7 20 1.

3aBenyronmii kKageapoit

PabGowas mporpamma paccMOTpeHa M TepeyTBEpXKAC€HAa Ha 3acelaHuu  Kadeapsl
TEOPETUUECKON (DM3UKU U HAHOTEXHOJOTUHN ¢ u3MeHeHUsIMU (0e3 n3mMeHenuit) na 20 roJI.

ITporoxoi Ne or“ 7 20 1.

3apenyrouuii kadeapoit



http://donnu.ru/
http://library.donnu.ru/

