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AHHOTANMA
Kypc «Craructudeckas (usuka» sBIseTCS OAHUM M3 KypCOB TEOPETHUYECKOM (PU3HMKH, €My MpeIIIecTBYIOT
KypCBhI [10 MEXaHUKE, TEOPHUHU I10J151, KBAHTOBON MEXaHHUKE.
OcHoBHBIE pazfienbl Kypea «CratuctTudeckas Qu3nKay:
1. OCHOBBI CTaTUCTHYECKOI TEPMOIUHAMUKH.
2. U neanpHble Ta3bl, KIACCUUECKUE U KBAHTOBBIE.
3. HeuneanbHble KBAHTOBBIE Ia3bl.
4. OCHOBBI KHHETHYECKOH TEOPHH.

[lepBrie nBa pasmena Kypca coaepikaT MarepHuall, BXOAALIMM B CTaHJAPTHBIE KypChbl CTAaTHCTHYECKOM
¢m3ukn. B uacTHOCcTH, OOOCHOBBIBAaeTCS HEOOXOAMMOCTb BBEAEHHUS BEPOSTHOCTHOIO  ONHCAHHUSA
JTUHAMUAYECKOTO COCTOSIHHSA CHCTEM, COIepKaliux Oojbinoe yucio yactul. Ha ocHoBe meroma aHcamOiei
I'n66ca BBOAATCS OCHOBHBIC pACIpEETeHUsI CTATUCTUYECKOW TEOPUH: MUKPOKAHOHWYECKOE paclpe/ielieHHE,
KaHOHHMYeCKoe pacmpeneneHue [nb6bca ¢ NOCTOSHHBIM YHCIOM dYacTUll M pacnpeaenenue [ubbca c
MepeMEHHbIM YHCIOM dYacTul] (OONbIION KaHOHWYECKHi aHcaMOmnb). JlJiss KaxXaoro M3 pacrpenesieHui
MPUBOJIUTCS CXEMa PACU€TOB OCHOBHBIX TEPMOAMHAMUYECKHUX BEJIMYHH, JACTCSl CTATUCTUYECKOE OIpeesieHIE
SHTPONMHM, DELIAIOTCS 3aJaud, TPeOyIoIMe BBIYUCIEHHH CTaTUCTUYECKUX CYMM WU CpPEIHUX 3HAuCHUH
(U3MYECKNX HW3MEPUMBIX BeNWYMH (MACaNbHBIA OAHOATOMHBIM Tra3, TEPMOIWHAMHYECKHE CBOWCTBA
JBYXypOBHEBBIX CHCTEM, BpallareibHas M KosieOaresbHas TEIUIOEMKOCTh a3a U3 JIByXaTOMHBIX MOJIEKYII,
TEIUIOEMKOCTh OPTO- U MapaBOAOPO/A).

ConepkaHue TPETbEr0 M YETBEPTOrO Pa3AesioB Kypca OOYCIOBICHO HEOOXOAMMOCTBHIO MO3HAKOMUTD
crynearoB UHBUKCT, npoxomsmumx mnpaktuky B naboparopusx HUIL[ «KypuaroBckuii WHCTUTYT», C
SKCIIEPUMEHTAILHBIMU (PAKTaMU SIBICHHUSI CBEPXIPOBOIMMOCTH M OCHOBaMHU (PEHOMEHOJIOTUUECKON TEOpHH
cBepxmnpoBoauMocT  [wmH3Oypra-Jlanmay, a Takke ¢ HEKOTOPHIMH MOJXOAaMH  HEPaBHOBECHOU
CTaTUCTHYECKON MEXaHUKH.

1. leau u 3apauu

eap AUCUMNIMHBI
- MO3HAKOMUTH CTY/IEHTOB C 3aKOHOMEPHOCTSIMH, MMEIOIIMMHUCA B MaKPOCKOIMYECKHUX CHUCTEMaxX C
OOJBIIMM YHCIIOM YaCTHIl, KaK KIIACCHYCCKHUX, TaK U KBAHTOBBIX, a TAKXKE C METOJaMH, KOTOpPHIS
MPUMEHSIOTCSl B CTATUCTHYECKON (DU3WKE JJIsl OMUCAHMS CBOMCTB Takux cucTeM. [Ipu 3TOM CHCTEMBI
n3 OONBIIOrO dYWclAa 4YacTHI OyIyT paccMaTpuBarhCs, IJIaBHBIM 00pa3oM, B COCTOSHUU
CTaTUCTHYECKOTO paBHOBecHs. HeOompmas dacTh Kypca OyJIeT TMOCBSIIEHA W3YyYCHHIO OCHOB
HEPAaBHOBECHOM CTaTUCTUYECKON MEXaHUKHU.

33]13‘[1/[ JAUCHUIIINHBI

- Hay4WUTb CTYAEHTOB, MCXOIs M3 MMKPOCKOIIMYECKOW MOJEIU CTPOEHUs BELIECTBA, IIONb3YSCh
METO/IaMHU CTaTUCTHUYECKOW (PU3HMKH, pacCCUMTHIBATH CBOMCTBa MAaKPOCKOIIMYECKUX CHCTEM, TaKHE Kak
YpaBHEHHUE COCTOSIHUSL, TEINIOEMKOCTb, MarHUTHASL U AUNIEKTPUUECKUE BOCIIPUMMYMBOCTHU U JpyTHUE.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAyYHO-TEXHUYECKOI
u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH

OIIK-4 CriocobeH ocymecTBIsITh cOop U N
npo(heCCHOHATBHOM ESTENbHOCTH

ARwnRAmysr vraxmrrrn masrrrrrraavensy v {xrreer \




UUanUll\y l‘ldy 1HU-1CAHNYICLURLUN 1 \l/lJll/l)
TEXHOJIOTUYECKON MH(POPMAIUK ATl peLIeHUs
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HATb:

YMETB:

- OCHOBHBIE PACHpE/ENEHNs] B CTATHCTUUECKON TEPMOJMHAMHUKEKIACCHYECKUX M KBAHTOBBIX CHCTEM,
comepammx OOJBIIOE YHCIO YacTUI: MHUKPOKAaHOHMYECKOE paclpesielieHHe, KaHOHHYECKOe
pacupenenenne ['mb6ca ¢ MOCTOSHHBIM YWCIIOM YacTHI] W pacrpeneieHue [nbbca ¢ mepeMeHHBIM
YHCIIOM YaCTHII, @ TAK)KE YCIOBHUS, IPH KOTOPBIX PEaTU3YIOTCS JaHHBIE paclpeaeICHus;

- CTaTUCTHYECKHE ONpENeJIeHHs OSHTPONUU A MHKPOKAHOHHYECKOI0 M KaHOHHYECKOI'O
pacrnpeneneHuit;

- OCHOBHbIE TEPMOIMHAMUYECKIE HEPABEHCTBA;

- OnpeneNeHsI XUMHYECKOTO NOTeHIMAaIa B CHCTEMaX C MEPEMEHHBIM YHCIOM YaCTHUIL ISl Pa3IMIHbBIX
TEePMOAAMHAMUYECKHX MTOTCHIINAJIOB;

- KPUTEPUH BBIPOXKICHHS U UACATBHOCTH (pepMH-Ta3a,

- OCHOBHbIE OCOOEGHHOCTH SIBJICHHS 003€e-KOHJICHCAINY B HJeaTIbHOMO03e-Tase;

- YCIIOBUS, IPU KOTOPBIX (hepMU- M 003e-CTaTHCTHKH NEPEXOIAT B OOJIILIIMAHOBCKYIO CTAaTUCTUKY;

- CHUMMETpHIHBIC CBOWCTBAa BOJHOBBIX (YHKIMH CHUCTEM TOKICCTBEHHBIX YaCTHIl, ONHCHIBAEMBIX
(hepmu- 1 603e-CTaTUCTHKAMU;

- 0COOEHHOCTH TOIXOAAa K ONHCAHUIO CBOWCTB KBAaHTOBBIX CHCTEM B3aMMOJECTBYIOIIMX YacTHI[ C
MIOMOMIBIO S13bIKA KBA3UYACTHII;

- o0mue HpeACTaBICHUS 0 MHKPOCKOIUYECKON TeopHun
cBepxnposoaumoctubapanna-Kynepa-Llpuddepa;

- OCHOBHBIE TONOXeHUsT Teopun  (azoBeix mepexonoB llpoma Jlammay Ha  mpumepe
(beHOMEHOIOTHYeCKOi TeoprH cBepXipoBoaumocTy [ mH30ypra-Jlanaay;

- o0mme mpeacTaBleHWss O CTAalMOHAPHOM W HectannoHapHoMm dddekrax/xo3edcona u ux
NPUMEHEHHH JIJIS CO3/IaHMs CBEPXITPOBOISIINX KBAaHTOBBIX HHTEP()EPOMETPOB;

- OCOOCHHOCTH TIOIXOAAa K ONHMCAaHHIO HEPABHOBECHBIX IPOIECCOB C IOMOIIBI0 KHHETHYECKOTO
ypaBHeHus bonbiimMana v ypaBHeHHs KnHeTH4ecKoro Oananca [laymu.



- HaxoOUTh CpEOHHE 3HAueHUs (U3MUECKUX H3MEpSIEMbIX BEIWYMH C TOMOUIbIO  (QPyHKIUH
pacnpeneneHuss B KIACCHUYECKOM CTAaTUCTHKE W C IIOMOLIbIO MaTpHLbl IJIOTHOCTM B KBAaHTOBOM
CTaTHCTHKE;

- BBIYMCIATH CTATUCTUYECKUE CYMMBI Ul HIEAJIBHOIO OJHOATOMHOIO TIa3a, ras3a JBYyXaTOMHBIX
MOJIEKYJ, UIeaJbHBIX KBAHTOBBIX (hepMuU- 1 003€e-Ta30B;

- HaxoIuTh TEMIIEPAaTypPHYIO 3aBUCHUMOCTh KoJieOaTrelbHOH ¥ BpaliaTelbHOW TEeTIOEMKOCTEH
JIBYXaTOMHOTI'O Ta3a MOJIEKYJI, COCTOSIINX KaK U3 pa3HbIX, TAK H U3 OJIMHAKOBBIX aTOMOB;

- BBIBOJUTH TEPMOAMHAMUYECKUE COOTHOIIEHUS ISl IBYXYPOBHEBBIX CUCTEM;

- BBIYHCIATH (QIYKTyauUud (GU3NYECKHMX H3MEPAEMBIX BEIWYMH B TEPMOIMHAMHYECKOW TEOPHH
duryKTYanmii;

- HAXOAUTh BBIPAXKEHUS I CBOOOIHOM 3HEPTrUH, XUMHUUECKOTO MMOTEHIHAIIA, YHEPTUH, TEINIOEMKOCTH,
YPaBHEHUS COCTOSHHS HJICATbHOTO KJIACCHYECKOro OOJIbIIMAHOBCKOTO ra3a M HAEAJbHBIX KBAaHTOBBIX
(dhepmu- 1 603e-ra3os;

- HaxOIUTh TEMIIEPATYPHYIO 3aBUCHUMOCTb HAaMarHWYEHHOCTM M MAarHUTHOW BOCIPUUMYHBOCTH
KJIACCHYECKOTO HJAECAJIBHOIO Ta3a MAarHWTHBIX JAWIOJNEH W KBAaHTOBOTO ra3a aTOMOB, HMEIOIIMX
OpOUTAIBHBIN U CHIMHOBBI MOMEHTHI;

- BBIUMCIATH NapaMarHUTHYIO M JUAMarHUTHYIO BOCIPHUUMYMBOCTH HJEAIBHOIO 3JIEKTPOHHOIO
dbepmu-raza;

- HaxXOOUTh TEMIEPATYPHYK 3aBHCUMOCTh HAaMarHWYEHHOCTH M MAarHWTHOM BOCHPHHMYWBOCTH
(beppomarueTuka B Mojenu M3unra B npuOIMKeHUN METO/Ia CaMOCOIIIACOBAaHHOTO TTOJIS;

- HaXxOOUTh TEMIEPATyPHYIO 3aBUCHMOCTh KOJICOATEIbHON TEIUNIOEMKOCTH KPUCTAIIMYECKON PELIeTKH
B Mojaenu JleOas;

- ONHUCBHIBaTh TEPMOJMHAMUYECKHE CBOICTBAa  CBEPXIPOBOIALIETO COCTOSHHA B  MOJEIH
I'mu36ypra-Jlannay;

- HaXOJIUTh BEITUYHMHBI TEPMOAMHAMHUYECKOTO KPUTHUYECKOTO MarHUTHOTO MOJIS JIJIsl CBEPXIPOBOAHUKOB
I pona 1 BeIWYMHBI HUXKHETO M BEPXHETO KPUTHUYECKUX MArHUTHBIX IIOJIEW B CBEpXIpPOBOXHUKaX II
pona;

- BBIYMCIIATH B[ |-MPUOIMKEHUH KMHETHYECKHE KO((HUINEHTHI BHIPOXKIECHHOTO IEKTPOHHOTO Ta3a B
MeETaJlIE;

- pemIaTh ypaBHEHHE KMHeTH4Yeckoro Oananca [laynu fi1st 1ByXypOBHEBOM U n-ypOBHEBOW CHCTEMBI.

BJIAJIETD:

- OCHOBHBIMH METO/IaMH CTaTUCTUIECKON PH3NKHN — MeTo oM aHcaMOueit [nbbca;

- METOJIOM BBIUUCIICHHSI CPETHUX BEJTHMYHMH C TOMOIIHIO MaTPHIIBI INIOTHOCTH;

- METO/IOM BTOPUYHOT'O KBAaHTOBAHHUS;

- MetonoM ¢QyHkimoHana [mH3Oypra-Jlanmay mns (EHOMEHOIIOTHYECKOTO oOmucaHus (ha30BbIX
HEPEXO0I0B BTOPOTO pojia Ha IPUMEpPE CBEPXIIPOBOSIIETO MIEPEX0a;

- METOJIOM CaMOCOIIIAaCOBAHHOTO TOJIS ISl CHCTEM B3aUMOJICHCTBYIOIIMX YaCTHII,

- TPOCTEHIIMMU METOAaMH OIMCAHUS HEPABHOBECHBIX SIBJICHUH C MOMOIIBI0 KHHETHYECKOTO
ypaBHeHus bonbiimMana u ypaBHeHHs KnHeTH4eckoro Oananca [laymu.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 WUneanpHble Ta3bl. 8 8 5
2 HenneanpHble KBaHTOBEIC Ta3HEl. 8 8 15
3 OCHOBBI KHHETUYECKON TEOPHH. 6 6 15
OcHOBBI CTaTUCTHYECKOU
4 8 8 10
TEepPMOANHAMUKHY.
Nroro gacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 6 (Becennuit)

1. UneanbHble Ta3kbl.

WNneansnslii ogHoaroMHbIM ra3. Pacnpenenenne Makcsemia—boneimana. TepmonrHamMudeckue
CBOWCTBA JIBYXypOBHEBBIX CUCTEM. BHyTpeHHME CTeTIeHH CBOOOIBI aTOMOB U MOJIEKYJI.

BpamarensHas u xone0arenbHasi TEIUIOEMKOCTb I'a3a M3 JABYXaTOMHBIX MOJIEKyJd. BiusiHue cnmHOB
aIep Ha TEMIEpaTypHYI 3aBHCHMOCTh TEIUIOEMKOCTH OpTO- U IapaBojopona. 3aKoH
paBHOpacIpeIeIeHNUS.

Bonbmio#t cratrctudeckuii ancamOnb st hepmu- u 6o3e-raza. Pacnpenenenne ®@epmu—/lupaka u
Boze-Ditamreitna. [lepexon k pacripeneneHuto bonbiMana.

CuMMeTpusi BOTHOBBIX ()YHKIIMA CHUCTEM, COCTOSIIUX W3 OOJBIIOTO KOJIMYECTBA TOXJECTBEHHBIX
gacTul. MeToJi BTOPUYHOTO KBAaHTOBaHWs. BBIpOXKIECHHBIH HJCaNbHBIA (epMU-ra3. XUMUYIECKHUHA
MTOTEHIINAJ, TNIOTHOCTh COCTOSIHUM Ha ToBepxHOCTH DEepMU, TEIUIOEMKOCTh JJIEKTPOHOB B METaJlIE.
VYpaBHEHHE COCTOSHUSA, CIlydaid HU3KHX TeMIIepaTyp, BBICOKHX IUIOTHOCTEH M BBHICOKHX TEMIEpPATYp,
Manbix mwiotTHocTel. [lapamarnetusm [laynu u nuamaruetusm Jlangay.

Konnencanus boze—JiinmTeitHa. XUMUYECKHA TTOTEHIIAAT, TEIDIOEMKOCTh M YPaBHEHUE COCTOSHHUS
nuaeanbHoro 6o3e-rasza. ®oHOHBI U Mozenb Jlebast.

2. HenneanbHble KBAaHTOBEIE T'a3kbl.

I'mnore3a kBa3zuyacTHLl. DJeMEHTapHble BO30yXIeHHMA B HueasbHOM (epmu-raze. HenneanbHslii
(depmu-Tas co ciadbbM npuTsHKeHHEM. 3anada Kynepa o CBI3aHHOM COCTOSIHUM JIBYX SJICSKTPOHOB HAJI
depmu-ioBepxHOCThi0. ['amunbToHMan Momenu  bapamna—Kymepa—Ilpuddepa u  cmekrp
BO30YXICHUH B CBEpXNpOBOAHHMKaX. DyHKIMS pacrupeneneHus 4acTHIl MO cOCTOSHUsAM. CKauok
TEIJIOEMKOCTH M TEPMOJMHAMHUYECKOE KPHUTHUYECKOe Ioje B (CHOMEHOJIOTHYECKOH TEOpHUu
ceepxnpoBoxumocti ['mH30ypra—Jlanmay. [lapamerp mopsiaka, (iaykTyaluu mapaMeTpa IOpsaKa.
OrpannueHuss Ha TPUMEHUMOCTh Teopun ¢Ga3zoBbix mnepexonoB Il poma Jlanmay. KsanroBanme
MarHUTHOTO IIOTOKAa B cBepxmnpoBogHuKax. CeepxmpoBoguuku | u Il poma. CraumoHapHBIA H
HecTarroHapHbI 3G dexTs J[xo3edcona. CBepXIpOBOSIINE KBAHTOBBIC HHTEPPEPOMETPHI.

3. OCHOBBI KHHETHUYECKON TEOPHUHU.

Kunernka OonbiiMaHoBckoro raza. DyHKIMs pacrpe/iesieHus. YpaBHeHHEe niepeHoca bonbiMana u
obnacte ero npumeHuMocTH. H-teopema bonbumana, mapamoxcel "oGpatumoctu" U "Bo3Bpara'.
VYpaBuenue bBonpimana B [-mpubmkeHMH W 0e3 ydeTa CTONKHOBCHHH. YpaBHEHHE
Brnacosa—Jlannay. Kunernueckue koahhunueHTs MeTaua.

@DeHOMEHOIOTHYECKOE OITMCAHNE HEPAaBHOBECHBIX MPOIECCOB. [IPHHINI CHMMETPUH KUHETHYECKUX
ko3 durmentoB OHcarepa. YpaBHeHUe KUHETHYEeCKOTo Oananca [laymu.

4. OCHOBBI CTaTUCTHYECKON TEPMOTUHAMUKH.

BeposiTHOCTHOE ONKMCaHHe JWHAMHUYECKOTO COCTOSHHS CHCTEM, COICP)KAIIUX OOJIBIIOE YHCIIO
yactul. Metoa aHcamOneil. DyHKIMS paclpeieicHUs W PaBHOBECHAs MaTpulla TUIOTHOCTH.
MukpokaHoHuueckoe — pachpeaeieHue. CTaTHCTHUECKOE — ONPENC]CHHE OSHTPONUH.  BbIBOA
TEPMOTUHAMHYECKUX COOTHOIICHNH B MUKPOKAHOHHUECKOM PACTIPEIACICHHH.

Kanonnueckoe pacmpenenenue [ub6ca. Cratuctuyeckas cymma. BbIYHMCICHHE OCHOBHBIX
TEPMOJAMHAMUYCCKUX BEJIMYHMH, TEPMOJIMHAMHYCCKHE  MOTEHIMaNbl.  DIyKTyalu SHEPIUU B
KaHOHWYECKOM  pacCrpeie/CHUU. OKBHBAJCHTHOCTh KAHOHMYECKOTO M MHKPOKAHOHHUYECKOTO
ancaMOIIei.



CHCTEeMBI C MIEPEMECHHBIM YHCIIOM YacTHI, OOJBINON KaHOHWUYECKUN aHcamOb. DyKTyaruy Jyucia
YacTHI[, DKBHBAJCHTHOCTH OOJIBIIION0 KAHOHHUYECKOTO aHcaMOIsl M KaHOHHYECKOTO aHcaMOIIs.
Tepmonunamuueckue HepaBeHCTBA. TepMoguHAMUYeCcKast TCOPUsS PIYKTyaru.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yudeOHas ayIuTopHsl, OCHAIlEHHAs! MYJIbTUMEIHAIPOECKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. Teoperuueckas ¢usuka [Texer] : B 10 T. T. 5, Y. 1 : Craructuueckas ¢pusuka : yued. mocodue s
yu-toB / JI. JI. Jlanmay, E. M. JIucdmm ; nox pen. JI. I1. ITuraeBckoro .— 5-e u3j., crepeotur. — M. :
®uzmariut, 2001, 2002, 2005, 2010 .— 616 c.

2. ®usnueckas kuHeTHKa [ Texct] : yueb. mocobue mist By30B / E. M. JIndmmum, JI. I1. [TuraeBckuit .—
M. : Hayka, 1979 .— 528 c.

®onp nuteparypsl Kadeaps

3. JIupumn E.M., I[Tutaeckuii JI.I1. Craructiueckas ¢puznka. Yacte 2. Teopusi KOHIEHCUPOBAHHOTO
cocrosiaus. — M.: ®uszmatiut, 2004.— 496 c.

JomnonHurenbsHas auTeparypa
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7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

. http://lib.mipt.ru— snexTponnas oubnmoreka dOusrexa.

2. http://www.Sci-lib.com — Bonbinas HayuHast OubnuoTexa.

3. http://physics.nglib.ru/catalog.jsp?rubric=14— nureparypa mo Qu3uke B AJIEKTPOHHON
bubmuorexe Texumueckoit Jluteparypel «HedTh 1 'azy.

4. http://arXiv.org— CornellUniversityLibrary — bubnuoreka Kopaensckoro Yausepcurera,
ANIEKTPOHHBIN pecypc arXiv.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekiimoHHbIX 3aHATUSAX IEMOHCTPUPYIOTCA NPE3EHTALMU C TOMOILBIO MYJIbTUMEANIHBIX
TEeXHOJIOTHH.

B mporecce caMmocTosTENn HON paboThl 00yJaOIUeCs] MOTYT UCIIOIh30BaTh MPOTPaMMHBIE CPE/ICTBA
MATLAB, Mathcad, WolframMathematica.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



JUIs yCHeIIHOro OCBOEHHUS Kypca, IIOMHUMO IIOCEIIEHUs JIeKUMM U CEMHMHapoB, OT CTyICHTOB
TpeOyeTcsi camocrosTenbHas pabora. B ocHOBHOM, 3TO BpeMsi OTBOOUTCS Ha CaMOCTOSTEIbHOE
pelieHne 3agad, BXOAAUIMX B ABa 3a7aHui. CaMOCTOSATENbHBIC 3aHATHS BKIIOYAIOT B ceOs Takke
MIOBTOPEHME Marepuayla JIEKIHH, CEMHHApCKUX 3aHATHH M TOATOTOBKY K IPOMEKYTOUYHBIM
TECTUPOBAHUSAM, KOTOpbIE IPOBOAATCS JUIsl TEKYILEro KOHTPOJS 3a yCBO€HHMEM Marepuana. Bcero
mpeanonaraeTcs MpoBecTH 3a cemecTp 4 TecTa, BBIMOJHUTH HTOTOBYIO KOHTPOJIBHYIO PaloTy IO
pEIIEHUIO 3a/lad B KOHIIE CEMECTpa U 3alLUTUTh KaKI0€ M3 JBYX CaMOCTOATENIbHO BBIIOJIHEHHBIX
3aganuid. CTyIeHTHI, YCIIEIIHO NpOLIEANIe Bce POPMbI MPOMEKYTOUHOTO KOHTPOJIS, TOMYCKAIOTCS K
c/lade 3K3aMEHa 110 JUCLUIUIMHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SJHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kadeapa Qu3NKu 1 GU3HNIECKOTO MaTePUATOBEICHUS

Kypc: 3

KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: B.I'. OpnoB, kana. ¢pus.-Mar. HayK, JOIEHT, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocoOeH ocymIecTBIATE cOOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bmageer weromamMu Hay4HOTO IIOWCKa U
WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TIPH PEIICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI

n (wiM) TexHoJOorHmYeckod wuHpopMauud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH
OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,

oubnuorpaduyeckue mepeyHr u 0030pbl WHPOpPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «Craructuueckas (1)I/ISI/IKa)> O6y‘laIOH_IPII>'IC$I JOJIKCH:

3HAThb:

- OCHOBHBIC pacCHpCACIICHUSA B CTaTUCTUYCCKON TCPMOANHAMUKCKIACCUICCKUX U KBAHTOBBIX CHUCTCM,

cojiep Kalux — OOoNbIIoe

YUCJIO YaCTuIl:

MUKPOKAHOHUYCCKOC pacCnopeacjiaCHue, KaHOHUYCCKOC

pacnpenenenue ['nb66ca ¢ MOCTOSHHBIM YMCIIOM YacTUI W pacnpeneieHue [nbbca ¢ mepeMeHHBIM
YHCJIOM YacCTHLI, @ TAKXKE YCIIOBUS, IPH KOTOPBIX PEaU3yIOTCsl JaHHbIE paclpeieIeHuUs;

- CTaTUCTHYECKHUE
pacrpeneneHui;

onpeneneHus

OHTPOIINHN

e MUKPOKAHOHHYCCKOTO W KaHOHUYCCKOI'O

- OCHOBHBIC TCPMOANHAMHWYCCKNUEC HCPABCHCTBA,
- OHpeACJICHUSA XUMHUYCCKOTO MOTCHIHAJIa B CUCTEMAX C IMNEPEMEHHBIM YHUCJIOM YaCTUL JJIS Pa3JIMIHBIX

TCPMOANMHAMUYCCKUX MOTCHIIUAJIOB,

- KpUTEPUH BBIPOXKICHNUS U UACATBHOCTH (epMU-Ta3a,

- OCHOBHBIE OCOOCHHOCTH SIBJICHHS 003€e-KOHACHCALMH B HIeaIbHOMOO3e-Tas3e;

- YCIIOBUS, IPU KOTOPBIX (hepMH- 1 603e-CTaTUCTHKH NEePEXOIAT B OOJIIBIIMAHOBCKYIO CTATUCTUKY;

- CUMMETPHHHbBIE CBOWCTBA BOJHOBBIX (PYHKIHMA CHCTEM TOXIECTBEHHBIX YaCTHI, OMHCHIBAEMBIX

(dbepMu- 1 603e-CTaTUCTHKAMU;

- 0COOCHHOCTH oaxoaa K OIIMCaHHIO CBOMCTB KBAHTOBBEIX CHCTEM B3aMMOJACCTBYIOIIUX YacCTUll C

[IOMOILBIO A3bIKA KBA3UYACTHIL;
- oo0mue

NpCaACTaBJICHUA 0

MHKPOCKOIINYC CKOM TCOpUHn

ceepxnpoBoauMoctubapauna-Kynepa-1lpuddepa;

- OCHOBHBIC ITOJIOKCHU S

TEOPHH

¢dazoBeix mepexomoB llpoma Jlammay Ha mpumepe

(heHOMEHOIOTHYECKON Teopuu cBepXIipoBoguMocTu [ mH30ypra-Jlanmay;

- o0mme mpeacTaBieHUss O CTAMOHAPHOM W HecrtauuoHapHoM 3¢ddekrax/[xo3zedcona u ux
MPUMEHEHHUH JJIs1 CO3/IaHMs CBEPXIIPOBOISAIINX KBAHTOBBIX HHTEP()EPOMETPOB;

- 0COOGHHOCTH MOAXOJa K ONHMCAHUIO HEPABHOBECHBIX IPOIECCOB C IOMOIIBI0 KHHETHYECKOTO
ypaBHeHus bonbiivMana u ypaBHeHHs KnHeTnueckoro Oananca Ilaymu.

yMeThb:



- HaxoOUTh CpEOHHE 3HAueHUs (U3MUECKUX H3MEpSIEMbIX BEIWYMH C TOMOUIbIO  (QPyHKIUH

pacnpeneneHuss B KIACCHUYECKOM CTAaTUCTHKE W C IIOMOLIbIO MaTpHLbl IJIOTHOCTM B KBAaHTOBOM

CTaTUCTHKE;

- BBIYMCIATH CTATUCTUYECKUE CYMMBI Ul HIEAJIBHOIO OJHOATOMHOIO TIa3a, ras3a JBYyXaTOMHBIX

MOJIEKYJ, UIeaJbHBIX KBAHTOBBIX (hepMuU- 1 003€e-Ta30B;

- HaxoIuTh TEMIIEPAaTypPHYIO 3aBUCHUMOCTh KoJieOaTrelbHOH ¥ BpaliaTelbHOW TEeTIOEMKOCTEH

JBYXaTOMHOT'O Tra3a MOJIEKYJI, COCTOSIIIMX KaK U3 Pa3HbIX, TAK U U3 OIMHAKOBBIX aTOMOB;

- BBIBOJUTH TEPMOAMHAMUYECKUE COOTHOIIEHUS ISl IBYXYPOBHEBBIX CUCTEM;

- BBIYHCIATH (QIYKTyauUud (GU3NYECKHMX H3MEPAEMBIX BEIWYMH B TEPMOIMHAMHYECKOW TEOPHH

duryKTYanmii;

- HAXOAUTh BBIPAXKEHUS I CBOOOIHOM 3HEPTrUH, XUMHUUECKOTO MMOTEHIHAIIA, YHEPTUH, TEINIOEMKOCTH,

YPaBHEHUS COCTOSHHS HJICATbHOTO KJIACCHYECKOro OOJIbIIMAHOBCKOTO ra3a M HAEAJbHBIX KBAaHTOBBIX

(dhepmu- 1 603e-ra3os;

- HaxOIUTh TEMIIEPATYPHYIO 3aBUCHUMOCTb HAaMarHWYEHHOCTM M MAarHUTHOW BOCIPUUMYHBOCTH

KJIACCMYECKOTO HJCANbHOIO0 Ta3a MAarHUTHBIX [WIOJEH W KBAaHTOBOIO Ta3a arOMOB, HMMEIOILINX

OpOUTAIBHBIN U CHIMHOBBI MOMEHTHI;

- BBIYMCIATH TNAPAMAarHUTHYI) M JUAMAarHUTHYIO BOCIHPHUMMYHBOCTH HJICAIBHOTO 3JIEKTPOHHOTO

dbepmu-raza;

- HaxoOIUTh TEMIIEPATYPHYIO 3aBHCHMOCTh HAaMarHWYCHHOCTHM M MAarHUTHOW BOCHPUHUMYHMBOCTH

(beppomarueTuka B Mojenu M3unra B npuOIMKeHUN METO/Ia CaMOCOIIIACOBAaHHOTO TTOJIS;

- HaXxOOUTh TEMIEPATyPHYIO 3aBUCHMOCTh KOJICOATEIbHON TEIUNIOEMKOCTH KPUCTAIIMYECKON PELIeTKH

B Mojaenu JleOas;

- ONHUCBHIBaTh TEPMOJMHAMUYECKHE CBOICTBAa  CBEPXIPOBOIALIETO COCTOSHHA B  MOJEIH

I'mu36ypra-Jlannay;

- HAXOAWUTH BEJIMYUHBI TEPMOJUHAMUYECKOTO KPUTUIECKOTO MAarHUTHOTO TIOJIS JUIsl CBEPXIPOBOIHUKOB

I pona 1 BeIWYMHBI HUXKHETO M BEPXHETO KPUTHUYECKUX MArHUTHBIX IIOJIEW B CBEpXIpPOBOXHUKaX II

pona;

- BBIYMCIIATH B[ |-MPUOIMKEHUH KMHETHYECKHE KO((HUINEHTHI BHIPOXKIECHHOTO IEKTPOHHOTO Ta3a B

MeETaJlIE;

- pemIaTh ypaBHEHHE KMHeTH4Yeckoro Oananca [laynu fi1st 1ByXypOBHEBOM U n-ypOBHEBOW CHCTEMBI.
BJIaJeTh:

- OCHOBHBIMH METO/IaMH CTaTUCTUIECKON PH3NKHN — MeTo oM aHcaMOueit [nbbca;

- METOOM BBIYHCJICHHUS CPEAHUX BEIUUMH C [IOMOILBIO MaTPHUIIbI ITNIOTHOCTH;

- METOZI0M BTOPUYHOI'O KBaHTOBAHUS;

- wmerogoM ¢yHkunoHana [ma3Oypra-Jlangay 1 (eHOMEHONOTHYECKOTo oOmHucaHusi (ha30BBIX

[IEPEX0JI0B BTOPOI'0 pojia Ha IIPUMEPE CBEPXIIPOBOALIETO IIEPEX0a;

- METOJIOM CaMOCOITIACOBAHHOTO IOJIA JUISl CHCTEM B3aMMOAECHCTBYIOIINX YACTHIL;

- IpPOCTEHIIMMU METOJaMM OIKUCAaHUS HEPAaBHOBECHBIX SBJIEHUM C IIOMOIIbI0 KHHETHYECKOIO

ypaBHeHUs boibiMaHa u ypaBHeHHs KuHeTH4ecKkoro oananca [laymu.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHHM ONPOC MO TeEMaM MPEbIIyIINX
3aHATUHI 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJACHHON TEME.



3. [lepeyeHb THUNOBBIX KOHTPOJIBLHBIX 3aJaHUIl, HMCHOJb3YeMbIX /AJfl OLEHKHM 3HAHMI,
YMEHHIi, HABbIKOB
[TpomexyTouHas arrectanus no gucuumuinie «Crarucrudyeckast GuU3nKa» OCYIIECTBISIETCS B

dopme Ik3aMeHa. DK3aMeH MPOBOAUTCS B YCTHOM (popme.

IIpuMepHBIi NepeyeHb BONIPOCOB B TeCTAX

1. VcnoBwus, npu KOTOPBIX peaan3yeTcss MUKPOKAHOHHYECKOE pacipeaeieHue. SIBHbIA BU/I
GbyHKIIMM pacmpeneneHus Il MUKPOKAHOHUYECKOIO paclpelesieHuss B KJIaCCHYECKOU
CTaTUCTHUKE.

2. Hammcars BbIpaKeHHE IS CPEIHETO 3HAYCHUS (U3MUYECKOW H3MEPHMOW BEJIMYHHBI,

3aMyMCcaHHOE ¢ MOMOIIBIO (PYHKIIMHU paclpeaesieHHus B KJIaCCHYECKOI CTaTHCTUKE.

Hanucatp BeIpakeHUe 1J1s1 oneparopa MIOTHOCTH U MaTPULIbI IUIOTHOCTH.

Hanucath BbIpaskeHHE A1 CpeAHEro 3HaueHus (U3MYECKON H3MEpUMOM BEITUYHHBI,

3aIIMCAaHHOE C IIOMOIIBI0 MAaTPHULIbI INIOTHOCTH B KBAHTOBOM CTATUCTHUKE.

5. VYcioBus, npu KOTOPHIX pean3yeTcss MUKPOKaHOHMYECKOE pacrpeeieHue. SIBHbIA BHUIL
MaTpulbl IUIOTHOCTH JUIsI MHKPOKAHOHHMYECKOIO pAaCHpENeNeHUs B  KBaHTOBOWU
CTaTUCTHUKE.

6. Hammcars BhIpakeHHE JUIS YMCIIA KBA3UKIACCHYECKUX COCTOSIHUM C SHEPTHEl, MEHbIIIEH

wim paBHoi E, s 3amkHyTO#H cuctembl ¢ NuacTuiiaMu, HaxoAsmuMucs B oobeme V.

Craructudeckoe onpeaeeHUue SHTPOIINY Il MUKPOKAaHOHUYECKOTO paclpeesICHusI.

8. Hammcars BbIpakeHHst JJIsi TEMIEPATypbl U JaBJE€HHUs B YCIOBHSX, KOTJIAa PEATU3yETCs
MUKPOKaHOHHUYECKOE pacipeiesieHue.

9. Vcnosus, mpu KOTOPBIX peanusyercs pacrupeneicHue ['mb0ca ¢ MOCTOSHHBIM YHCIOM
qacThll (KaHOHHUYECKOE pacrpesencHue). SIBHbIA BuUI (DYHKIUH pacrpeieieHus is
KAaHOHHMYECKOT'O PaCIpeNesICHNs] B KITACCUYECKON CTATUCTUKE.

10. Hanmcath BBIpaKEHHs JUIS CTATHCTHYECKOrO HWHTErpaja, CBOOOJHOW OJHEPrUH U
SHTPONMM B YCIOBUSIX, KOrJa peanu3yercs pacnpeneneHue ['mb0ca ¢ MOCTOSHHBIM
YHUCJIOM YacCTHLL.

11. YcnoBust, mpu KOTOPBIX peamu3yercsi pacmpesneneHue ['m60ca ¢ MOCTOSHHBIM YHCIOM
qacThll (KaHOHUYECKOE pacmpesaesieHne). SBHBI BHA MaTPUIBl TUIOTHOCTH JUIS
KAaHOHMYECKOTO pacIpesesIeHus B KBaHTOBOW cTaTHcTHKe. HammcaTe BbIpakeHHE IS
CpeaHero 3HayeHHs (u3nueckod M3MEpUMON BEIMUYMHBI B pacrpeneneHun ['ubdca c
MTOCTOSIHHBIM YMCJIOM YaCTHIL JUIsl KBAHTOBOM CTATUCTUKH.

12. Hariucars BoIpakenust st auddepeHnnanoB BHYTpEHHEH SHEPIUd H CBOOOIHOMN
DHEPIUH, €CIM B CUCTEME YHUCIIO YaCTHUL MEPEMEHHO. JlaTh ONpeAelIeHHEe XUMUYECKOTO
MOTEHIIMaa, UCXOS U3 BBIPAXKEHUN JUIsl BHIIEYIOMSIHYTHIX AU(PPEpEeHIINaNOB.

13. Hanucars BBIpakeHust s AUGQGEPEHIMANIOB DHTAIBIMA W TEPMOJANHAMHYECKOTO
MOTEHIMAla, €CIM B CHUCTEME 4YHUCIO 4YacTull IepemeHHo. /[late omnpenenenue
XUMUYECKOTO  MOTEHIMana, HWCXOAs W3  BBIPAXKEHUM NI BBILICYIIOMSHYTHIX
nuddepeHnmranos.

14. Hanmcats BeIpakeHus1 i QYHKIUH pacripenerneHuss ['uo0ca ¢ mepeMeHHBIM YHCIOM
YaCTHII, CTATUCTUYECKON CyMMBI U Q-TIOTEHIIMAa B KIIACCUYECKOW CTaTUCTHUKE.

15. Tate ompenenenne Q-motenimana. Hamucats BelpakeHue st auddepenimana Q-
MMOTEHIMANA.

16.Hamucars BbIpaXkeHWs JJIi MaTpPHMIBl IUIOTHOCTH B pacmpeneienud  ['ubOca ¢
MEPEMEHHBIM YHUCIIOM YacTHI], CTATUCTUYECKON CyMMbl M (2-TIOTEHLIMajda B KBAHTOBOM
CTaTUCTHUKE.

»w

~



17.Hanucath BbIpaXeHHE IJIsi CPEIHEr0 3HAYCHHs (U3UYECKH H3MEPUMOW BEIHYHHBI B
KBAaHTOBOM CTaTHCTHKE Ui cClydyas, Korja peanmusyercs pacmpenenenue [ubbca c
IIEPEMEHHBIM YMCJIOM YaCTHULI.

18. Hanmcarh BBbIp&XEHUSI ISl CTaTHCTHYECKOW CyMMbI, Q-NOTeHOWanta ©u  (YHKIUH
pacnpeneneHus 4acTull 10 COCTOSTHUAM I uacansHoro depmu-rasa.

19. Hanwucarh BbIp&XEHUSI ISl CTaTHCTHYECKOW CyMMbI, Q-NOTeHIWana ©u  (QYHKIUH
pacnpezeseHus YacTULl 10 COCTOSHUAM I nAealbHOro bose-rasa.

20. Hanucarp BoIpaxkeHus: uisi dHepruu PepMu U yCIIOBHUs BBIPOKIACHUS TSI UICATHEHOTO
®depmu-rasza.

21.Hamucate BBIp@XKEHHE JUIS IUIOTHOCTH COCTOSIHMM Ha DepMH-NOBEPXHOCTH IS
uneanbHoro PGepmu-rasa.

22.Hamcats GopMyny ISl TEMIICpaTypHOH 3aBUCHMOCTH XHMHYECKOTO IMOTEHIIHAIa
uaearbHOro (epMu-raza B 00JacTH TeMIIEpaTyp, MajblX IO CPAaBHEHUIO C DHEpruci
depMu.

23.HapucoBath Ha rpaduKe TEMIICPATYPHYIO 3aBHCHMOCTh XHMHYECKOTO MOTEHIIHAa
ueanbHOro pepmu-rasa.

24.Hanucats  opMyity Jisi TEMIIEPATypHON 3aBUCHMOCTH TEIUIOEMKOCTH HJIEaIbHOTO
bepMmu-raza B 06JacTy TEMIIEPATYP, MAJIBIX 10 CPABHEHUIO C s3Hepruei depmu.

25. HapucoBath rpaduk TeMIepaTypHO#l 3aBHCHMOCTH TEIUIOEMKOCTH HACAIbHOrO (epMu-
ra3a B IIMPOKOM TEMIIEPATYPHOM HHTEPBAJIE.

26.Hamicars (hopmyny Ui 3aBUCHMOCTH JIaBJIeHHsI OT 00beMa HealbHOro (hepMu-ras3a B
o0jacTu TeMneparyp, MajbIX [10 CPAaBHEHUIO ¢ 3Hepruei depmu.

27.HapucoBath rpadMk  3aBHCHMOCTH [aBJ€HHS OT oOObeMa 0OpH (HHUKCHPOBAHHOM
Temneparype (U30TepMmy) Ui uaeanbHOro pepmu-rasa.

28. Hammicath BBIp)KEHHUE /TS TEMIIEPATYPhl 003¢-KOHICHCAIIUH JUTS HCaTbHOTrO 603e-rasa.

29.HapucoBath Ha rpaduKe TEMIICPATYPHYIO 3aBHCHMOCTh XHMHUYECKOrO MOTEHIIHAa
uaeanbHOro 003e-rasa.

30. HapucoBatb rpaduk TeMIepaTypHOH 3aBUCHMOCTH TEIIOEMKOCTH HCAIBHOrO 003e-Ta3a
B IIIMPOKOM TEMIIEPATypPHOM HUHTEpBAJeE.

31.HapucoBath rpadMik  3aBHCHMOCTH [aBJ€HHS OT oObeMa 0OpH (HHUKCHPOBAHHOM
Temreparype (U30TepMy) AJis UAealnbHOro 0o3e-rasa.

IIpumepHBbIii NepevYeHb KOHTPOJIbLHBIX BOIPOCOB B OWJIeTax.

1. MukpokaHOHHYECKOE pachpeneneHrue (KIacCHYecKoe W KBAaHTOBOE), TEPMOJUHAMHKA
KJIACCUYECKOT0 UJIeaIbHOT0 Ta3a. CTaTUCTUYECKOE ONPEIEICHUE SHTPOIUH.

2. Matpulia II0THOCTH, MUKPOKAHOHUYECKUH 1 KAaHOHMYECKUI KBAaHTOBBIE aHCAaMOJIU CUCTEM.

3. Kanonumueckoe pacmpenenenue ['u66ca (pacmnpenenenue ['m66ca ¢ MOCTOSHHBIM YHCIOM
YyacTHll), epexo]] K MUKPOKaHOHWYEeCKOMY pacnpeneneHuo B npenene N>>1. Crarcymma.
Brruncnenue cpeiHUX 3HAYEHUI TEPMOJMHAMHYECKUX BEIUYUH.

4. TepMOHI/IHaMI/IT-IGCKI/Ie MNOTCHIHUAJIBI B CUCTEMAX C IIEPEMCHHBIM YUCJIOM YaCTHII. XUMH4YeCKNHU
MOTEHIINA.

5. @ayKTyaluu SHEPruu, TEPMOANHAMUYECKHE HEPABEHCTBA.

6. Knaccuueckuii uneanbupiii ra3. Crarcymma, cBOOOTHAS YHEPIHsl, TEIIIOEMKOCTh, YPaBHEHHE
COCTOSTHUSI.

7. Pacnpenenenue ['m60ca ¢ mepeMEeHHBIM YHCIIOM YacTHUIl. borblas crarcymma.

8. TeroeMKoCTh KOJIEOAHNN KPUCTAJUTMYECKON pereTku B Mojienu Jebas.

9. ®epmu u 0o03e-ra3pl C MEPEMEHHBIM YHCIOM YAaCTHUIl, CTATUCTUYECKHE CYMMBI, Q-
MOTEHLUaNbl, PYHKIIMH paclpeeseHusl.

10. TepmoaumHaMHKa BBIPOXKACHHOTO (epMu-Ta3a: XUMHUYECKHH TOTEHIUAN, DSHEPTusi,
TEIIOEMKOCTh, YpaBHEHHE COCTOSIHUSA. KpUTepuu BRIPOXKACHUS U UI€AIbHOCTH (pepMu-Tasa.



11. UneanpHbIiI003€-Ta3, KOHAeHcanus bo3e-DiiHmTeliHa. TepMoanHaMuka ujcaibHOro 003e-
rasza: XMUMAYECKHI MOTEHLHUAJ, SHEPTHUsl, TEIUIOEMKOCTb, JIaBJIEHHUE, YPABHEHUE COCTOSHUSI.

12. 3agaya Kymnepa o CBSI3aHHOM  COCTOSIHUM JIBYX  B3aWMOJICUCTBYIOIIMX  AJEKTPOHOB,
HAXOJAIIMXCsl BOMU3M moBepxHocTH DepMmu. J{miHa KOTEPEHTHOCTH.

13. ®denoMeHonorMyeckas Teopus cBepxmnpoBogumocTH ['mH3O0ypra-Jlanmay. Ilapamerp
NOpsJIKA, SHTPOIUS, CKAYOK TEIJIOEMKOCTH, TEPMOIMHAMUYECKOE KPUTHUECKOE MOJIE.

14. ®denomeHoOTHYECKAs TEOPHUS CBEPXITPOBOIMMOCTH. Y paBHeHus [ ma30ypra-Jlanmay.

15. T'myOuHa NPOHWMKHOBEHHST MArHUTHOTO TOJIA B CBEPXIPOBOJHHK, mapamerp [uH30ypra-
Jlanpay, ceepxnpoBoguuk | u Il pona.

16. KBanToBaHue MarHUTHOTO MOTOKA B CBEPXITPOBOIHUKAX.

17. CranmioHapHbIi ¥ HecTanmoHapHBIN 3 dekThl Jxozedcona.

18. Kunernueckoe ypaBHenue bonbsiimana, ypaBuenue Brnacosa-Jlannay, tT-npubimxenue.

19. VpaBHenue kuHeTmueckoro OamaHca Ilaymm, ero cpoiicTBa (HOPMHUPOBKA BEPOSITHOCTH,
[IOBE/ICHNE YHTPONHHU, CIIEKTD).

IIpumepHBbIii IepevyeHb 32/1a4 B KOHTPOJIbHBIX 3a/1aHUSX.

3amanme Ne 1.

1. Cucrema cocrouT u3 N HE3aBHUCUMBIX YaCTHII, KayKaasi U3 KOTOPBIX MOXET HAXOJAUTHCS B
OJTHOM M3 JIBYX KBAHTOBBIX COCTOsSIHMU c »HeprusmMu 0 m & Omnpenenuts SHTPONHUIO S
cocTosiHUsI cucteMbl ¢ 3Heprueir E = ne (N>n>> 1). Onpenenuth MOHATHE TEMIICPATypPhI.
HaiiTu paBHOBECHYIO [OJIIO YacTUI] B COCTOSIHUM C SHEpruei & mpu Ttemmeparype T u
noBegeHne YHTponuu npu 1= 0.

2. N mMonekyn uaeanbHOro raza Haxonasarcst B ooseme V.  Omnpenenuts BEpOSTHOCTb TOTO, YTO
B 00beMe V<V Haxonarcs N Mousekyinl. [lonyunts npubnukeHHOe BbIpakeHue, korna V<<V
(pactipenenenue Ilyaccona). Haiitu cpennee umcino yactuip N B o0beMe V, €ro CpeaHIo
a0COIOTHYIO M OTHOCHUTEIbHYIO (iykryauuu. HailiTu Bua pacrpenenenus B ciaydyae V<<V,
n>>1 (pacnpenenenue ["aycca).

3. Haiitu umucio cocrossHuil ¢ sHeprueil <E g 3aMKHYTOM Kilaccuueckoi cucreMel ¢ N
YacTUIIAMU, HaxoJdmuMmucs B obObeme V. PaccMoTperb  cXeMy — BBIUHCIICHUS
TEPMOJMHAMHYECKUX (PYHKIMN 111 MUKPOKaHOHMUYECKOTO paclpe/IesieHns Ha IpUMepe 3Toi
CUCTEMBI.

4. Ha npumepe cuctemsl, coctosmeil u3 N MoJekyn uaeanbHOro rasa, MokKaszaTb, 4YTO
KaHOHMYecKoe pacmpeneneHue [ub6ca mo sHeprusaMm B mnpeaene N>> 1 mepexoaur B
MUKPOKAaHOHUYECKOE paclpesiesieHue.

5. Knaccudeckuii uyeanbHbIi a3 MAarHUTHBIX JMUIOJICH (1 HaXOAWTCS B MarHUTHOM moje H
npu temneparype T. Haiitu Hamarandenrocts M(T) 1 MarHuTHYI0 BocipuumMuuBocth ¥(T).
6. ['a3 aroMoB ¢ MOMeHTOM J, ciiHOM S M OpOUTANEHBEIM MOMEHTOM L momemien B crmaboe
MarHuTHoe nojie H, remmneparypa u paciienjieHne B MarHUTHOM I10JI€ MaJibl 110 CPAaBHEHHIO C
UHTEPBAJIOM TOHKOM CTpYKTypbl. HailiTu y W uccienoBaTh ciaydau: a) paclieljieHHe B
MarHuTHOM MoJje >>T; 6) paciiernieHne B MarHuTHOM 1oe <<T.

7. TaMuIbTOHMAH (peppoMarHeTHka B Mofenu M3unra umeer Bug H = z LHSs, —%ZVU- SiS;
i i,j

rje TepeMeHHbIe Si NPUHUMAIOT 3Ha4YeHWs +1, HWHIEKCHI |, | HYMEPYIOT Y3Jbl
KPHCTAJUIMYECKOW PeIIeTKH. B mpuOImKeHn: caMOCOoTrIacOBaHHOTO OISl OTPEEIUTh TOUKY
dazoBoro nepexona Tc U TEMIEPATYpPHYIO 3aBUCUMOCTh MarHUTHOW BOCHPUMMYHUBOCTH ) U
CIIOHTaHHOH HaMarHMYEHHOCTH BOIH3H Tc.

8. Ompenemuts Cp — Cy B mepemennwix: a) V, T; 6) P, T.  Onpenenutrs Cp — Cy miisi: a)
UJ/ICITLHOTO OonmpIIMaHOBCKOTO Ta3za, 0) rasa Ban-nep-Baambca, B) wnaeanbHOro
BBIpOXKJIeHHOTO pepMmu-raza npu 1T — 0, r) poToHHOTO rasa.



9. Haiitm konebarenbHYI0O W BpaIIaTEIbHYIO TEIUIOEMKOCTH JBYXaTOMHBIX MOJICKYI,
COCTaBJIIGHHBIX U3 pasHbIX aToMoB. CpaBHUTH KoJIeOATENbHYI0 W  BpaIlaTENbHYIO
noctosiHHbie. McenenoBars ciaydan HU3KUX U BHICOKHX TEMIIEpaTyp.

10. Haiitu TemrepaTypHylO 3aBUCHUMOCTb BpalllaTe€IbHOW TEIJIOEMKOCTH MOJIEKYJ Iapa- U
OpPTOBOJIOPO/IA.

11. Haittm: a) duykryamun (AS®), (AP?), (AE®), (ASAP), (AVAP), (ASAT); 6)
¢uykTyaruu miotHoctH N = N/V.

3aganue Ne 2

1. Cumras He* umeanpubiM 0603e-ra3oM, BBIYHUCIHTH €r0 XHMHYECKHH OTCHIHA npu
HopManbHBIX yeinoBusx (T=273 K, P=1 atm). [lonarast miaoTHOCTh Ta3a N paBHOH IUIOTHOCTH
xuakoro remus Het, n = 0.022 (A)?3, ouenurs Temneparypy T, mpu KOTOpOil CTaHOBSTCS
CYILIECTBEHHBIMU KBaHTOBbIE 3(h(PEKTHI.

2. TloctpouTh H30TEpMBI HACANBHBIX (epMu- U 003e-razoB. KauecTBEHHO paccMOTpEThH
nepexo/i K 60JbIIMaHOBCKOMY CIIy4alo.

3. HaiiTn cnMHOBYIO MarHUTHYIO BOCIPHHMYHBOCTH BBIPOKIACHHOTO JJIEKTPOHHOTO Ta3a
(mapamaruetusm Ilaynu cBOOOTHBIX 3JCKTPOHOB B METallIe) MpH ycioBuu, 4to uH<<er (u -
MarHUTHBIH MOMEHT 3JIeKTpoHa). HaiiTh mompaBOuYHBIA wieH K OSTOW Qopmyne s
TEMIEPaTyp, OTIUYHBIX OT HYJIS, HO MaJbIX 110 CPaBHEHUIO ¢ dHeprueit depmu.

4. HaiiTu nuamMarHUTHYIO BOCHPHUMYHBOCTH Ta3a CBOOOJHBIX 3JIEKTPOHOB (JMaMarHETH3M
Jlannay) B KJlacCHYECKOM [>>¢r U KBaHTOBOM ¢F>>T>>uH npenenax.

5. B mogenu ['mu36ypra-Jlannay HaliTH TeMriepaTypHYIO 3aBUCUMOCTb TEIUIOEMKOCTH BOIU3U
TOYKH CBEPXIPOBOJAILLIEIO IEPEX0/la, CKAYOK TEIJIOEMKOCTH U TEPMOJAMHAMUYECKOE
KpuTHueckoe nojue He ans cBepxmpoBoanukos | poza.

6. Haiitu BenmmuuHbl HKHEr0 Hci m BepxHero Hcy KpUTHUYECKMX MArHMTHBIX TIOJCH B
cBepxnpoBogHukax Il poxa.

7. HailTu KpuUTHYECKOE€ MAarHUTHOE I0JIE U KPUTUYECKUH TOK TOHKOW CBEPXIIPOBOASILEH
IUIEHKH B Teopun JIOH0HOB.

8. HaifTm moJHBIM TOK dYepe3 JBa MapajuIebHO COCIWHEHHBIX TYHHEJBHBIX Oapbepa Kak
(GYHKIMIO OT TPUIIO’KEHHOTO BHEIIHEr0 MAarHUTHOTO TTOJISL.

9. B rnpubnmxeHHH HaWTH TPOBOJUMOCTh M  TEIJIONPOBOJHOCTH BBIPOKIACHHOTO
AJIEKTPOHHOI'O ra3a B METaJLIE.

10. PemmTh ypaBHEHHME KHHETHUECKOTo Oananca I[laymu st N-ypoBHEBOH CHCTEMBI C
HavyaJbHBIM pacrpeneneaueM BepositHocterdr W, (0) =1, w, (0) =0 (k=2, 3, ..., n), cuuras, 4ro

BC€ BCPOATHOCTH IMCPEXOJ0B MCXKAY pa3JIndYHbBIMU COCTOSIHUAMH OJWHAKOBBI Pij =p

(momaraem, yTo N>>1, HO MpoU3BeIeHUE NP KOHEYHO).

4. Kpurepun oneHuBaHus

OneHka bannsl Kpurepun

10 BricTaBisieTcss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3WPOBAHHbIE, TIyOOKHE
3HaHUS  y4eOHOH TporpaMMbl  JTUCIMILIMHBI,

OTJINYHO MIPOSIBJISIFOIEMY MHTEpPEC K JAHHOW IPEeIMETHON

06J'IaCTI/I, MNpOACMOHCTPHUPOBABIIEMY YMCHUC
YBEPEHHO W TBOPYCCKHM TMPUMCHATH HUX Ha
MMPAKTUKC TIpHU PCHICHUMW KOHKPCTHBIX 3ald4y,




CBOOOJTHOE U MPABUIIBHOE OOOCHOBAHUE MPHUHSATHIX
pEeLICHUI.

BricTaBnsiercss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMAaTU3UPOBAHHbBIE, TIyOOKHE
3HAHUSA YYeOHOW MPOrpaMMbl JUCHUIUIAHBL U
YMEHHUE YBEPEHHO IPUMEHSATh UX HA MPAKTUKE MpU
pelIeHHH KOHKPETHBIX 3a1ad, CBOOOJHOE |
MPaBIJIbHOE 0OOOCHOBAHUE MPUHSATHIX PEHICHHH.

BeicTaBisiercss  CTyACHTY, IIOKa3aBIIEMY
BCECTOPOHHME, CHCTEMATU3UPOBAHHBIE, TIyOOKHE
3HaHUS Y4eOHOH MpOrpaMMbl JUCHUIUIMHBL U
YMEHHUE YBEPEHHO IPUMEHSATh UX HA MPAKTUKE MpU
pelICHMH  KOHKPETHBIX  3a4ad,  IIPaBUIIBHOE
000CHOBaHUE MPHUHSITHIX PEIICHUN, C HEKOTOPBIMU
HEJIOYETaMH.

XOpOLIO

BeicraBisiercss CTyIEeHTy, €ClIM OH TBEPHO
3HaeT Marepuall, TIpPaMOTHO U IO CYIIECTBY
u3jaraeT €ero, yMeeT INPUMEHSTh I0JyYeHHbIE
3HAHUS HA MPAKTUKE, HO HEJOCTaTOYHO I'PAMOTHO
000CHOBBIBAET IOJIy4YEHHBIE PE3YJIbTATHI.

BricTaBnsiercsi CTyIOeHTy, €ClIi OH TBEPAO
3HAaeT MaTepuajl, I'PaMOTHO M IO CYLIECTBY
W3JIaraeT €ro, yMEET MPUMEHSATHh IOJTyYCHHBIC
3HAHUs Ha IPAKTUKE, HO JIOIIYCKAET B OTBETE WJIHU B
pELIEHNUH 3a]1a4 HEKOTOPbIE HETOYHOCTH.

BricTaBnsercs CTYACHTY, €Clin OH B
OCHOBHOM 3HACT Marcpuajl, IrpamMOTHO n I10
CymIeCTBy H3jaract €ro, YyMeCeT JMPUMCHATb
MOJIYYCHHBIC 3HAHWA Ha IIPAKTHUKE, HO OOITYCKACT B
OTBCTC WJIM B PCIICHHU 3a4da4 JOCTATOYHO
0O0JIBIIIOE KOJIMYSCTBO HETOYHOCTEM.

YAOBJICTBOPUTCIBHO

BricTaBisiercs  CTyAEHTY, IOKa3aBLIEMY
(dbparMeHTapHbIH, Pa3pO3HEHHBIN Xapakrep
3HAHUH, HEJ0CTaTOYHO IIPABUJIBHBIE
bopMynupoBKH 0a30BbIX MOHATHM, HapyIIEHUS
JIOTUYECKON TIOCIEN0BAaTENBHOCTH B H3JI0KEHUU
IIPOrpaMMHOT0 MaTrepuana, HO TIpH OSTOM OH
OCBOWJI OCHOBHBIE pa3zelibl yueOHOH MpOorpamMmsl,
HeoOXOoIuMBbIe MJis1 JAallbHEHIIero oOydeHus, |
MOJKET IPUMEHATh TOJIY4YEHHBIE 3HAHHUA 10
00pa3ily B CTaHJaPTHOM CUTYaIUH.

BricTaBnsercs  CTyAeHTY, TOKa3aBIIEMY
(dbparMeHTapHBIH, pa3pO3HEHHbIN XapaxkTep
3HAHWH, JIOMYCKAOIIEMY OILINOKHU B
dbopMynupoBkax ©0a30BBIX TOHATUN, HAPYIICHUS
JIOTUYECKOM IIOCIEIOBATECALHOCTH B U3JI0KECHUH
MpOrpaMMHOTO  Marepuana, ci1abo  BiajeeT
OCHOBHBIMH ~ pasjiefiaMd y4eOHOH TpOrpaMMBbl,
HEOOXOUMBIMU [T albHEWIIero oOydeHus u ¢
TPYJIOM TPUMEHSET TMOJTY4YEHHBbIC 3HAHUS JaXKe B
CTaHJAPTHOW CUTYaIlUH.




2 BeicTaBisieTcs CTyIEHTY, KOTOPBI HE 3HAET
OOJIBITIIEH YacTH OCHOBHOTO COJACpPKaHUS y4eOHOMH
IporpaMMbl  TUCHMIUIMHBI, JOMYCKaeT TrpyoOble
OMOKH B (OPMYIUPOBKAX OCHOBHBIX NPUHIIMIIOB
U HE yMEET MCIOJIb30BaTh IOJIYYEHHbIE 3HAHUS
IIPY PEILICHNUN TUIIOBBIX 3a/1a4.

HCYAOBJICTBOPUTCIILHO

1 BricTaBnsieTcst CTy€HTY, KOTOPBIIl HE 3HACT
OCHOBHOTO COJIEp)KaHHUsl y4eOHOH mporpamMmbl
JMCUUIUINHBL, JOMyCKaeT rpyOeime ommOku B
dbopMynupoBKax 0a30BbIX MOHATHH ITUCIUTUIMHEI 1
BOOOIIE HE MMEET HABBIKOB PEIICHUS TUIOBBIX
NPAaKTUYECKHX 3a/1a4.

5. Meroauyeckue MaTepuajibl, ONpee/silOINe TNPOUEeIyPbl OLEHWBAHUS 3HAHMIA,
YMEHHIi1, HABbIKOB U (MJIM) ONbITA AeATeJIbHOCTH

[Ipu mpoBeneHun sK3aMeHa oOydarolieMycsl npenocrtaBisiercss He MeHee 40 MHUHYT Ha
noarotoBky. Ompoc 1o OueTy UM OTBEThl HA JIONOJIHUTENIbHBIE BOIPOCHI HE JIOJKEH
IpeBbIIIaTh JBYX AaCTPOHOMHUYECKHMX 4acoB. [lo 3aBepiieHMHM OTBEIEHHOIO Ha OIpoC
BPEMEHH, 5K3aMEHATOp JOJDKEH BBICTABUTh OOyYarolleMycs OLIEHKY B COOTBETCTBUHU C
BBIIICIIPUBCACHHBIMU KPUTCPUAMU.




