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AHHOTAIUSA

VYuebnas nucuumuinHa «TeopeTudeckas (u3UKay SBISETCS BaXXHOM COCTABHOW YaCThIO
Y4eOHOTO TUTaHAa MPOrpaMMbI MOJTOTOBKM HAYYHBIX W HAYYHO-TIEJArOTMYECKUX KaJpoB B
acriupantype MO® PAH. B pamkax auctumimabel «Teopernyeckas (usuka» oOydaromruecs
Jajiee — aCIUPaHThI) Oy4aT 0a30BbIe 3HAHUS 110 OCHOBHBIM pa3/ieliaM TeOPETUYECKON (PUUKH:
MEXaHHUKH, TEOPUU MO, SJICKTPOAMHAMHUKM M MEXaHMKH CIUIOIIHBIX Cpel, KBaHTOBOM
MEXAaHHUKH M CTATUCTHYECKON (PU3UKH.

Hucuunnuna «Teopetrdeckast pu3nkay sBISIETCS BAXKHBIM (PaKTOpOM (OPMHUPOBAHUS Y
aCIHUpaHTa [EJTOCTHOTO HAyYHOTO MHUPOBO33PEHHUS, PA3BUTHS (DU3UUECKOTO MBIIUICHUS, YMEHUS
UCIIOJIb30BaTh 0a30BbIe (PU3MUECKHE 3aKOHBI, BKIIFOYAsl 3aKOHBI KBAHTOBOW (PU3UKH, IJId aHAIHN3a
pa3au4uHbIX (pu3nYeckux siBIeHui. OCBOSHUE NUCIUILIINHBI TO3BOJIUT BEIPA0OTATh y aCIIUPAHTOB
MOJXO/bl K PEIICHUIO COBPEMEHHBIX MPOOJIEM B 00JACTH TEOPETHYECKON (PU3MKU U CMEKHBIX
obnactsx ecrecTBeHHbIX Hayk. JucnumiamHa «Teopernyeckas (Gpu3nkay TakKe HalpaBlieHa Ha
MOJArOTOBKY acCHUPAHTOB K cJadye KaHAMJATCKOro »SK3aMeHa Mo croeruanbHoctu 1.3.3.
Teoperuueckas pusnKa.

Obmas TpyaoeMKOCTh yueOHol aucuuiuinabl «Teopernyeckas ¢uznkay COCTaBIsSET S5
3adeTHbIX eauHuIl (180 gacos).

KoHTposib ypoBHS OCBOCHUS TUCIUILIMHBI aCIUPAaHTaMU MIPOBOAMUTCA B (popMax TeKyien
M UTOrOBOM arrecTauuu. TeKylas arrecTaluusl MPEAnoJiaracT OLEHKY 3HAaHWW U YMEHUW Ha
JCKIMOHHBIX 3aHATUSX C TOMOIIBI0O YCTHBIX ONPOCOB, OICHKH PA3JIUYHBIX BUJOB
CaMOCTOSITEJIbHOM paboThl acnupaHToB. [IpoMekyTouHas arTecTalusi aCHUPaHTOB MPOBOAUTCS B
dopme 3ageroB (B 3, 4 um 5 cemectpax). MroroBas arrtectanus MPOBOJIMTCS B paMKax
KaHIMJIaTCKOTO 3K3aMEHa M0 crenuaibHoCcTH « Teopernueckas ¢pusuka» (6 cemectp).

1. Hesb u3y4eHHUs1 AUCHUTINHBI

Lenpto wu3ydeHuss aucuuiuinHbl «Teopernyeckas (QU3UKa» SBISETCA OCBOEHUE
oOyyaromuMucss (yHIaMEHTAJIbHbIX 3HAHUN [0 OCHOBHBIM HAIPABICHUSIM TEOPETHYECKON
(Gu3uKH, 0O3HAKOMIIEHHE C METOAOJIOTHEH M annapaToM COBPEMEHHOM TeOpeTHYecKOM (U3UKH.
Llens n3yueHus TUCIUILTMHBI COCTOUT B OCBOCHHUHU OOydaromuMucs (pyHraMeHTaIbHBIX 3HAHUH
B 00J1aCTH TEOPETUUECKOM (PU3UKH, OBJIaIEHUM METOJJaMU U BBIPAOOTKE MPAKTUYECKUX HABBIKOB
pelieHus 3agad Mo TeopeThdeckoil ¢usmuke, (GopMHpOBaAaHMM YMEHMH, HEOOXOAMMBIX MJIs
YCIIEIIHOTO  OCYILIECTBJIEHHUS  HAay4yHO-MCCIEIO0BATEICKOM  JEATENbHOCTH B 00JIaCTH
TEOPETUUECKON (DU3HKHU.

2. 3aia4yu AUCUUIIUHBI

1) ocBoeHue acnupaHTamu 0a30BBIX 3HAHUH B OOJACTH TEOPETHYECKON (U3HMKH, KaK
JUCLUIUIMHBI, WHTErpupyromeil oOmepu3ndyeckylo U OOLIETEOPETUYECKYI0 MOJATOTOBKY
¢u3uKoB M obecneunBaronleld HayYHO-TEXHHUUECKHE OCHOBBI COBPEMEHHBIX HMHHOBALMOHHBIX
chep AesITENBHOCTH;

2) oOyueHHE acHMPaHTOB OCHOBHBIM MMOIXOJaM M METOJaM pEIICHHUs 3aj1a4 B 00JacTH
TEOpeTU4ECKON (PU3HKH, C TPUBICUEHHEM COBPEMEHHOIO MaTEMATUYECKOT0 armapara,

3) oOyueHue pa3paboTKe aJeKBaTHBIX MoOJIeNel M3y4aeMbIX OOBEKTOB U ONPEIEICHHIO
00JacTu X MPUMEHUMOCTH;

4) ¢dopmHpOBaHHE HaBBIKOB TNPHUMEHEHUS J(P(YEKTUBHBIX METOMOB HCCIICIOBAHUS
¢buznyecKux 0ObEKTOB, MPOLIECCOB U SBJICHUHN C HCTIOIb30BAaHUEM COBPEMEHHBIX aHATUTHYECKUX
CpeACTB (PUBHKH.

3. MecTo AUCHMILINHBI B CTPYKTYpPE MPOrpaMMbl aCIUPAHTYPbI

Huctunmuaa  «Teopetndeckass (u3uka» OTHOCHUTCS K  0a30BBIM  JUCHHUIIHHAM
OO0pa3oBaTenbHOTO KOMIIOHEHTA «JIMCUMIUIMHBI (MOJYJHM)» TNPOTPaMMBbl aCHUPAHTYPHI IO
cnennanpHOoCcTH 1.3.3. Teopernyeckas pusuka.



HucturumHa «Teopernueckas ¢pusuka» peanusyercs B coorserctsuu ¢ ®I'T, OITOIT BO
u Yuebnoro miana acnupanTypsl MO® PAH o cnenmansroctr 1.3.3. Teopernueckas pusnka.

Wzyuenne nucuumuuasl «Teopernueckas (u3uka» omnMpaercss Ha 3HAHUS 0a30BbBIX
pa3ziesioB BBICHIEH MaTeMaTHKH (aiareOpbl, MaTeMaTHYeCKOro aHajiu3a, TEOpHUH U (PYyHKIUU
KOMIUICKCHBIX ~ TEPEMEHHBIX, TEOPHUH BEPOATHOCTH M  MaTEMAaTUYeCKOH CTAaTHUCTUKH,
nuddepeHIAIbHBIX YPaBHEHUH M ypaBHEHHH MaTeMaThyecKou (U3HMKH), oOmer (u3uku, a
TaKKe Ha4YalbHBIX 3HAHUA 1O BCEM KypcaM TEOpPETHYEeCKOH (U3MKH, NpUOoOpEeTEHHBIX
acmUpaHTaMd B paMKax OCBOGHHMS MpOrpaMM MAarucTparypbl WIH CHEIUaIWTeTa [0
€CTECTBEHHOHAYYHBIM U TEXHUYECKUM CIICIUATIEHOCTSIM.

4. TpeGoBaHusi K pe3yJibTaATaM OCBOEHUS TUCHUILITUHBI

Wzyuenne aucumiuinabel «Teopernyeckas (U3HMKay HaNpaBieHO Ha (OPMHUPOBAHHE Y
aCHI/IpaHTOB CJ'IGI[YIOH_II/IX KOTHUTUBHBIX YMCHI/II\/JI 1 HABBIKOB:

- CHOCOOHOCTh K KPHTHYECKOMY aHaJM3y M OICHKE COBPEMCHHBIX HAyYHBIX
I[OCTI/I)KGHI/II;'I, I‘eHepI/IPOBaHI/IIO HOBBIX Hﬂeﬁ HpI/I peLHeHI/II/I HUCCICOO0BATCIIBCKUX U HpaKTI/I‘IGCKI/IX
3aja4 B O0JIACTH TEOPETHYSCKOH (M3HMKH, a TaKKEe B CMEXKHBIX W MEXIHCIUILTMHAPHBIX
001acTsIX;

- CIIOCOOHOCTh TPOCKTHPOBATh U OCYIICCTBIIATH KOMIUICKCHBIC HCCJICIOBAHUS, B TOM
YHUCIIe MEXIUCIUIIMHAPHBIC, HA OCHOBE IIEJIOCTHOTO CUCTEMHOI'O HAYYHOTO MHUPOBO33PCHHS C
MCII0JIb30BaHNEM 3HAHUH B 00J1ACTH TEOPETUICCKOM (DU3UKH.

B pe3ynbrare u3ydyeHus: AUCUUIUIMHBI CIIUPAHT JOJKEH:

3Harh:

- COBpEMEHHBIE MPEJICTABJICHHS O IPUPOJIE OCHOBHBIX (DM3UYECKUX SIBJICHUH, O TPUUUHAX
UX BOSHUKHOBEHHUSI U B3aMMOCBS3H;

- IPE/ICTABIICHUE O B3aUMOCBS3SIX U (yHIaMEHTAILHOM €/IMHCTBE €CTECTBEHHBIX HAYK.

- MECTO U pOJjib OOIMX BOINPOCOB HAYKH B HAYYHBIX MCCIIEAOBAHUAX; €CTECTBEHHOHAYYHYIO
CYIIHOCTb NMPOOJIeM, BOZHUKAIOIIKX B X0/I€ MPO(ECCHOHATBHOM JeATeIbHOCTH B 00aCTsIX;

- METO/Ibl KPUTUYECKOIO aHAJIN3a U OLIEHKH COBPEMEHHBIX HAYUHBIX TOCTHXKEHUH, a TaKxkKe
METO/Ibl T€HEPUPOBAaHUS HOBBIX WJAEH IIPU PELIEHUN HCCIENOBATEIBLCKUX U MPAKTUYECKUX
3aj1a4, B TOM YHCIIE€ B MEXTUCIUIUIMHAPHBIX 00J1aCTsX;

- OCHOBHbIC HAaNpaBJICHUS, MPOOJIEMBI, TEOPUM M METOJbl COBPEMEHHOW TEOpEeTHYECKON
¢bu3zuKy;

- OCHOBHbIE (HM3MYECKUE 3aKOHBI, SBJIECHUSA M 3(P(EKTbl, OCHOBHbIE MOHATHS U TEOPHH,
OInucChIBaroIue (hu3ndeckue 00BEKThI U MPOLECCH;

- OCHOBHBIE TEOpPETHUYECKHE MOJeNN (yHIaMEHTAIbHBIX MPOLIECCOB M SBICHUN B
¢du3uke;

- MaTeMaTH4eCcKhe METO/bl, IMO3BOJSIONIME aJeKBATHO ONHMCaTh M OOBSCHUTH
KOHKpETHbIE (PU3NYECKHUE MPOLIECCHI U SABJICHUS;

- HOBEHUIIINE OTKPBITUS €CTECTBO3HAHMUS B 00JIACTH TEOPETUUECKOM (DU3HKH;

- IOCTAHOBKY MPOOJIEM TTPH MOJICTUPOBAHUS (PU3UIECKUX MTPOIECCOB,;

- COCOOBI M METO/IbI aHAJIN3a COBPEMEHHBIX (PU3MKO-TEXHUUECKUX MPooIIeMm;

- [puHOUNBL  (QOPMYJIHMPOBKM HOBBIX 3aJlady, BO3HUKAIOIIMX B XOJ€ HAyYHBIX
UCCIIEIOBAaHUM U METOJIbI UX PELICHHUS;

- OCHOBHBIE pa3/ieiibl TEOPETUUECKON (PU3UKH: MEXaHUKH, TEOPHHU TOJIS, NEKTPOIUHAMUKHI U
MEXaHHUKH CIUIOIIHBIX CpeJl, KBAHTOBOW MEXaHUKU M CTaTUCTUYECKOH (DU3HKH;

- OCOOCHHOCTH TIPEICTABJICHUS PE3yJbTAaTOB HAYYHOM JEITETHPHOCTH B YCTHOW |
MUCBMEHHOM (opMme mpu paboTe B POCCHMHCKMX M MEXIYHApOIHBIX HCCIEI0BATEIbCKUX
KOJIJIEKTUBAX;

YmMmern:
- aHaJ'II/ISI/IpOBaTI) COBpeMeHHBIe eCTeCTBeHHOHay‘—IHI)Ie HpO6J’IeMI)I;



- a0CTparupoBaThCs OT BIMSHHUNA HECYIIECTBEHHBIX (DaKTOPOB, BBIACIATH TJIABHOE
CoJiepKaHne UCCIIeAyeMOro (PU3NYECKOTO SIBJICHUSI U BEIOUPAThH aJeKBAaTHYIO MOJIEINb €ro
OTIFICAaHUS,

- 3((eKTUBHO HCIIONH30BaTh HA MPAKTUKE TCOPETUYECKHE KOMIIOHEHTBHI HAYKHW: TIOHSTHS,
CY)KICHUsI, YMO3AKIIIOUEHHsI, 3aKOHBI, a Takke (PyHIaMEHTAIbHbIC 3HAHUS U1l TIOHUMAHUS
CYIIIHOCTHBIX SIBJICHUH OKPYKAIOIIEr0 MHUPA;

- MNpeACTaBUTh MAHOPaMy yHUBEPCAIBHBIX METOJOB ¥  3aKOHOB  COBPEMEHHOTO
€CTECTBO3HAHMUS,

- KPUTHYECKH OCMBICIIMBATh W HMHTEPIPETUPOBATH HOBEWININE SIBICHUS B TCOPUH U
NPaKTHKE;

- a0cTparupoBaThCsi OT HECYIIECTBCHHBIX BIMSHUN TIPU MOJCIUPOBAHUU PEATBHBIX
(M3UYIECKIX CUTYaIHH;

- CTaBHTb 33J]a4 M pa3padaTbIBaTh MPOrpaMMy HCCIECIOBAHUS;

- aHAIM3WPOBATh AJbTCPHATUBHBIC BAPUAHTHI PEUICHUS HCCICIOBATEIBCKUX U
MPAKTUYECKUX 3a7a4;

- BBIOMPATh CIIOCOOBI ¥ METO/IbI PEIIICHNUS NCCIIC0BATEILCKAX U PAKTUYECKHX 33/1a4;

- 00OCHOBBIBaTh TPUMEHCHHE MATEMAaTHUYCCKHX W (DU3WYCCKUX MOJENICH HCCIEeTyeMBbIX
TIPOLIECCOB, SIBJICHUN U OOBEKTOB;

- HMHTEPIPETHPOBATh MOJYYCHHBIC pE3yJbTaThl HAa OCHOBE CHCTEMHOTO HAyYHOTO
MHUPOBO33PCHUS;

- paborars ¢ mH(poOpManueH B 00JaCTH CBOCH HAyYHOU IESITEILHOCTH, IMOJYYCHHOW W3
Pa3IMYHBIX MCTOYHUKOB: HAYYHOH TEPUOJMYECKON JIMTEpaTypbl, MoHorpaduii wu
y4eOHHUKOB, IEKTPOHHBIX pecypcoB cetu VHTepHeT;

- QKTUBHO M IICJICHAINPABJICHHO MPUMEHSTH TOJIyYCHHbBIC 3HAHUS, HABBIKA M YMEHHS JUIS
BBIOOpA TEMATHKH BBITOJTHCHUS WHIUBUIYATLHON HAyIHO-HUCCIIEIOBATEIILCKON pabOTHI,

- BBUIBIITH €CTECTBCHHOHAYYHYIO CYIIHOCTh IPOOJIEM, BO3HHUKAIOUIMX B  XOJC
npodheCCUOHATTLHON IEATEIbHOCTH,

- IPUBJICKATh YISl PEIICHHS OCBOCHHBIM (PU3UKO-MATEeMATUYECKHI anmapaTr TeOPETHUECKON
bu3UKY;

- IPUMEHATH Ha TPAKTHKE YMEHHUS U HABBIKU B OpraHU3aIMU UCCIEI0BATEIbCKUX paboT U
NPOBOJNTL HAyYHBIC WCCIICAOBAaHMS, TOTOBHOCTh K YYaCTHIO B HWHHOBAIMOHHOMN
JeSITELHOCTH;

- CIIeJIoBaTh HOpPMaM, NMPHUHATHIM B HAyYHOM OOIICHHWH TPU padOTe B POCCUHCKUX W
MEXIYHAPOJHBIX HCCIEAOBATEIbCKUX KOJJIEKTUBAX C MENbI0 PEHICHUS HAYYHBIX U
HAyYHO-00pa30BaTeIbHbIX 3a7ad.

Baapers:
- HaBbIKaMU KPHUTHYCCKOr'0 aHain3a M OLCHKU COBPEMCHHLIX HAYYHBIX JIOCTI/I)KGHI/Iﬁ )51
PE3YIBTATOB JCATEIBHOCTH TI0 PEIICHHUIO UCCIIEIOBATEIBCKUX M TIPAKTUYECKHUX 3371a4, B TOM
YHCIIC B MCK AN CHUIUIMHAPHBIX O6J'IaCT$IX;
- TBOPYECKUM IOJXOJOM B pEAIU3alMM HAYYHO-TEXHUUYECKUX 3aja4y, OCHOBAaHHOMY Ha
CHUCTEMAaTUYECKOM OOHOBJICHUU IMOJTYYCHHBIX 3HaHHI>i, HABBIKOB N yMCHI/Iﬁ 1 HUCITIOJIb30BAHUHN
TIOCJICTHUX JOCTIDKEHUH B 001acTH (pU3HKWY;
- CMOCOOHOCTBIO IJIAHHUPOBATh M OCYIIECTBISATh KOMIUICKCHBIC HCCICIOBAHHMS Ha OCHOBE
CHCTEMHOT'0 HAyYHOTO MUPOBO33PCHHS;
- MaTEMAaTUYECKUM allapaToM TeOPEeTUYECKON (PU3HKY;
- MPAKTUYCCKUMHU HaBBIKAMU PEIICHUS] KOHKPETHBIX 3a71a4;
- METOOJIOTHEN TIPOBEICHHS TECOPETUUECCKUX MCCIICIOBAHMUNM;
- METOIaMH BBITTOJTHEHHSI UCCIICA0BATEIILCKUX PaboT;
- MaTeMaTU4CCKUM MOICIIMPOBAHHUEM CbI/ISI/I‘-IeCKI/IX IMPpOIECCOB U SIBJIeHI/IfI;
- CIOCOOHOCTBIO 0OpabOTKM  pe3yibTaTOB  (PH3MUYECKOTO OKCIEPUMEHTa, a TaKKe
HHTCPIPCTALUMH MMOJTYYCHHBIX PE3YJIHTATOB HA OCHOBE CUCTEMHOI'O HAYYHOT'O MHUPOBO33PCHUA.



5. O0beM U BUJ YueOHOI padoThl

OOmas Tpyao&éMKoCTh IUCHUIUIMHBL «TeopeTnyeckas (u3MKa» COCTAaBIsAeT 5 3ad. enl.
(180 yacoB), ux pacmpeneneHue 1o Buaam padboT npencrasieHo B Tadmuue 1.

Tabmuma 1
Pacnpenesienue Tpya10éMKOCTH TUCHUILUINHEI 10 BHIaM padoT
TpyroémMkocThb
Bup y4yeOHoii padoThI 3ad4. B T.4. I10 CeMecTpaM
yac.
el. 3 4 5 6

O61masi TpyA10éMKOCTb JUCHUIUIMHBI 10 5 180 48 48 48 36
y4eOHOMY IIaHy
AyauTopHasi padora: 3 108 36 36 36 -

nexyuu (J1) 108 36 36 36 -

cemunapwi (C) - - - - -
CamocrosiTesibHas padora: 2 72 12 12 12 36

camono02omoska (npopabomxa u

nosmopeHue JIeKYUOHH020 Mamepuada,

0C80eHUe Mamepuala y4eOHUKo8 u 30 10 10 10 -

YuebOHbIX NOCoOUl, N0O20MOBKA K

ceMuHapam u m.o.)

Iloozomoeka k 3auémy 6 2 2 2 -

Iloozomoeka Kk 3K3aMeHy 36 - - - 36
Bua kourpoas (3 —zauem, 3 — 3 3 3 9
KaHOUOamcKull 9K3amMeH)

6. Conep:xkaHue TUCHUILINHBI
Tabmuna 2
TemaTnuyeckuii yIaH y4eOHOM M CHUIIIIHHbBI
AyauTopHas Bueayauro
HaumeHnoBaHue pa3aesioB U TeM THCHUIUIAHBI | Bcero padora pHasi
JI C padora CP

Pasnen 1. MEXAHUKA 24 18 6
YpaBHEHUS IBUKEHUS.
3aKOHBI COXPAHEHUS
OnHoMepHOE ABUKEHUE
CTONKHOBEHHUS YaCTHII
Manble konebaHusl.
JIBU>KeHME TBEPHABIX Tel.
Kanonunueckue ypaBHeHHs
CTO
PensTuBuCTCKAs MEXaHUKA.
Pasnen 2. TEOPHUS I1OJIA 24 18 0 6

3aps B 3JEKTPOMArHUTHOM TIOJIE.
YpaBHEHUS JIEKTPOMArHUTHOTO MOJIA.
[TocTosTHHOE 2IEKTPOMArHUTHOE TTOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.

[Tone B yIUXCA 3apsAI0B.
W3nydeHne 3J1eKTpOMarHuTHBIX BOJIH.




HanmeHoBaHMe pa3ie/ioB U TeM TUCHHILIMHBI

Bcero

AynuTopHast

padora

JI

C

Bueayauro
pHasi
pabdora CP

JIBM>KEHHE YaCTHUIIBI B TPABUTAIIMOHHOM IIOJIC.
YpaBHEHUSI TPaBUTAIIMOHHOTO TTOJIS.

[Tone TaroTerommx Tel.

Ha6monaemsbie a¢gpdextsr OTO

Bcero 3a 3 cemecTp

48

36

12

Pasznen 3. QJIEKTPOJUHAMUKA
CIVIOIIHBIX CPEJ

24

18

DIEeKTPOCTaTUKA TUIICKTPUKOB U MTPOBOIHUKOB.
CBepXIIpOBOHUKH..

YpaBHEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
DNeKTPOMarHUTHBIE BOJIHBI B AHU30TPOITHBIX
cpenax.

MaruuTHas rupoIMHAMUKA.

Henunelinas onTuka.

Honunzarmonnsie noTepu OBICTPHIX YACTHUIL

Paznen 4. MEXAHUKA CIUVIOIIHBIX CPE/L
N PU3NYECKASA KHHETHUKA

NneanbHas KUAKOCTD.

Bsi3kas )xuaKocTs.

Ilepexon k TypOyJIEHTHOCTH.

3BYK.

OpHOMepHOE IBI)KEHUE COKMMAEMOT0 rasa.
VY napHble BOJIHBI ¢1a001 UHTEHCUBHOCTH.
3BYKOBBIE BOJIHBI CO cl1a00M Aucnepcucii.
I'naponrHamMuKa CBEpXTEKyUYer HKHUJIKOCTH.
Kunernueckast Teopust ra3os.
beccTonkHOBUTENIBHAS MJ1a3Ma.
CTOJIKHOBEHHS B IJIa3Me.

Bcero 3a 4 cemecTp

48

36

12

Pazgen 5. KBAHTOBASA MEXAHUKA

24

18

OCHOBHBIE MOJIOKEHUS KBAHTOBOW MEXAHUKH.
Vpasuenue llpenunrepa.

MowmeHT umiyinsca

JIBrKeHUEe B IEHTPAIbHOM II0JIE.

Teopus BO3MyILIEHUN.

Crun.

ToXAeCTBEHHOCTD YaCTHII.

Atom.

JIBM>KEHHE B MAarHUTHOM I10JI€.
CTONKHOBEHHS YaCTHII.

Paszgen 6. CTATUCTUUYECKAS ®U3UKA

24

18

OcHOBHEBIE IMPUHIUIIBI CTATUCTUKH.
TepMonrHaMUYeCKUE BEIIUYNHBI.
TepMO)II/IHaMI/IKa nJacalIbHBIX I'a30B.
Pacnpenenenune ®epmu u bose.
HeI/I)]eaJ'IBHBIe Ta3bl 1 KOHACHCUPOBAHHEBIC




AyautopHast Bueayauro
HaumeHoBaHue pa3ie/ioB U TeM IMCHUIIMHBI | Bcero pabota pHast
JI C padora CP

cpeapl.
PaBHOBecue das.

CucreMbl ¢ pa3IMYHBIMUA YaCTUIIAMHU.
CiraboHengeabHbIA 003e-ras.
TBepable Tena.

Konebanus pemerku.
CBepXxnpoBOAUMOCTb.

DnyKTyaluu.

da30BBIC IEPEXOJIBI BTOPOTO POA.

Bcero 3a 5 cemecTp 48 36 0 12

Bormpocs! u1st caMmoCTOATETbHOTO U3YYSHUS
JUCIUTIIMHBI 110 TIPOTrpaMMe KaHIUIaTCKOTO 36
9K3aMeHa I10 CIeUaILHOCTH

Bcero 3a 6 cemecTp 36 0 0 36

HToro nmo aucuunjinge 180 54 18 108

1. Mexanuka

e VYpaBueHus aswxkeHus. OO00IIEHHBIE KOOPAUHATHI, MPUHIIAI HAUMEHBIIETO JCHCTBUS,
¢byukius Jlarpamka. Cummerpun. Teopema Hertep. 3akoHbl COXpaHEHUS SHEPIUU,
HMITYJIbCa, MOMEHTA UMITYJIbCA.

e HurerpupoBanue ypaBHeHHH ABrkeHUs. OJHOMEpHOE IBUKEHHE, MPUBEIACHHAS Macca,
JBUKEHHE B LIEHTpaJibHOM mosie. Kenneposa 3aaya.

e Pacman wactun, ymnpyrue crtonkHoBeHus. CedeHue paccessHHs YacTul, ¢opmyna
Pezepdopna.

e Mansie konebanus. CBoOomHbIE U  BBIHYXKJICHHbIE OJHOMEpHBIE KOJeOaHUs,
napameTpuueckuii pesonanc. KoneGanus cUCTEM €O MHOTHUMHU CTEMEHSIMH CBOOOJIBI,
HOpMasbHbIe KoopAnHaThl. Konebanus npu Hanuuuu TpeHnus. Henvnelinpie koieOaHusl.

e JIBWKeHHE TBEPIBIX TeJ. YTJIOBAasl CKOPOCTh, MOMEHT MHEPIIMM M MOMEHT KOJUYECTBa
JBUKEHUSI TBEPJIBIX T€J. DUJIEPOBHI YIJIbl U ypaBHEHUE Dujepa.

o Kanonuueckue ypaBHeHUs, ypaBHeHUe ['ammibToHa, ckoOku IlyaccoHa, neiicTBue Kak
byHKIMS KOOpauHAT, Teopema JIMyBHIUIs, KAHOHUYECKHE MPeoOpa3oBaHus, YpaBHEHHE
[MamunbTOHA-SAK00M, pazneneHue NEpeMEeHHBIX, aanadaTHYecKue NHBAPUAHTHI.

e [Ipunmun otHocuTeNnbHOCTU. CKOPOCTh PACIPOCTPAHEHHS B3auMozeicTBuil. MHTepBai.
CoOctBennoe Bpems. [IpeoOpazoBanue Jlopenma. IIpeoOpa3zoBaHme CKOPOCTH.
YeTtblpexMepHbIE BEKTOPBI U TEH30pbl. UeThIpexMepHasi CKOPOCTb.

e PenstuBuctckas mexaHuwka. [I[pUHIIMN HaWUMEHBIIETO NEHCTBUS. DHEPrUs U HUMITYIIhC.
Pacnan wactui. Ynpyrue cTONKHOBEHHUS YACTULL.

2. Teopus mosst

e 3apsan B DSJIEKTPOMAarHUTHOM Toyie. YeThpeXMEpHBbIM MOTEHIMaN TNOJiA. YpaBHEHUS
JIBUKEHMS 3apsia B Moy, KaluOpoBOYHas (TpaJuMeHTHas) MHBAPHMAHTHOCTb. TeH30p
anekTpomaruutHoro noss. [IpeoOpazoBanue Jlopenna ais mosns. THBapraHTHI MOJTSL.

e JlefictBue Uil DJIEKTPOMArHUTHOTO TIOJNS. YPaBHEHUS AJIEKTPOMATHUTHOTO OIS
(ypaBHeHust MakcBena). UeTbipeXMEpHBI BEKTOp TOKa. YpaBHEHHE HEMPEPBIBHOCTH.
[1moTHOCTE M MOTOK 3HEpPruu. TEeH30p PHEPrUH-UMITYJIbCA. TE€H30p PHEPrHU-UMITYIIbCA
AIEKTPOMATHUTHOTO TTOJIS.



[ToctosiHHOE 3nEeKTpoMarHuTHoe mosie. 3akoH KynoHna. DieKTpocTatudeckas 3HEpIus
3apsiAoB. JMmonbHBIA MOMEHT. MynbTUIIOIBHBIE MOMEHTHI. CucTema 3apsiaoB BO
BHelIHEM 1ose. [TocTossHHOE MarHuTHOE nosie. MarHuTHBIA MOMeEHT. Teopema Jlapmopa.
DJIEKTPOMarHUTHBIE BOJIHBI. Bonnosoe YpaBHEHUE. [Tnockue BOJIHBI.
MonoxpomaTtnueckas Iuiockas BojiHa. CrnekTpanbHoe pasnoxenue. IlonspuzanuoHHbie
XapaKTEPUCTUKU U3IIydeHUs. PaziokeHne 3J1eKTpOCTaTHIECKOT0 TOJIA.

[Tone nBuxkymMXcs 3apsioB. 3amaszabiBarolue noreHuuansl. IloreHuumanst Jluenapa-
Buxepra. M3nyueHue saeKTpoMarHUTHBIX BOJIH. llosie cucTemsbl 3apsioB Ha JaleKux
paccrosHusAX. MynbTUIIONBHOE U3TydeHue. V3mydeHue OBICTPOABMIKYIIETOCS 3apsna.
Paccessnue cBoboanbiMu 3apsgamu. CHUHXpOTpOHHOE u3nyueHue. Cuia pagualioHHOTO
TpeHus. J[BWJKEHME W U3JIyY€HUE 3apsHKEHHBIX YacTULl B CBEPXCUJIbHBIX
3JIEKTPOMAarHUTHBIX MOJISAX.

3. DJIeKTPOAMHAMMKA CIVIOIIHBIX CpeJt

DNEKTPOCTaTUKA AUAJIEKTPUKOB U IPOBOJHUKOB. JIM3IEKTpUYECKas NMPOHHULIAEMOCTb U
MIPOBOAMMOCTE. TepMoauMHaMuKa IUANEKTPUKOB. MarHutHsle cBoiicTBa. [locTrosiHHOE
MarHuTHoOe 1mosie. MarHutHoe 10ji€é IOCTOSHHBIX TOKOB. TepMonuHaMuyeckue
cootHomeHus. [ua-, mapa-, peppo- 1 anTudeppOMarHeTHKH.

CepxnpoBonHuku. MarautHele cBoiicTBa. CBepxmposogsaimuii Tok. Kpurtudeckoe noie.
VpaBHEHHsI JJIEKTPOMArHUTHBIX BOJH. YPaBHEHHs IOJII B OTCYTCTBHE JHCIIEPCHH.
Hucnepcuss nuanexrpuuyeckol nponunaeMoctd. CoortHomenus KpamepcaKponura.
IInockass MOHOXpOMarHhyeckas BOJHA. PacrnpocTpaHeHHE 3IIEKTPOMArHUTHBIX BOJIH.
Otpaxkenue u npesnomienue. I IpuHnun B3auMHOCTH.

DJEeKTpPOMarHUTHBIC BOJHBI B aHHU30TPONHBIX cpenax. Dddextsr Keppa m Papazes.
ITpocTpancTBeHHas aucnepcusi. EcrecTBeHHas onTHYecKas akTUBHOCTbD.

MarnutHas ruapoauHamuka. MI'JI-Bonusl. [Ipobiema qunamo.

Henuneiinas ontuka. Henuneiinas nponunaemocts. CamodoxycupoBka. ['enepanus
BTOPOW FapMOHHUKH.

Honunzanuonnele 1notepu ObICTpbIX uacTul. W3nyuenue YepenkoBa. PaccesHue
AJIEKTPOMATHUTHBIX BOJIH B cpeax. PaneeBckoe paccesHue.

4. MexaHHKa CILUIOIIHBIX cpea n (bnsuqeucaﬂ KHHETHKA

WneanpHas JKUOKOCTb. YpPaBHEHME HENPEPBIBHOCTH. YpaBHeHue Oinepa. IloTok
sHepruu. Ilotox wumnynsca. CoxpaHeHMe IMPKYISIIUMM CKOpocTH. lloreHnumanbHOE
oOTekaHue Tell: MPUCOeANHEHHAs Macca, cujla ConpoTuBiIeHus, 3¢pdext Marnyca.
Bs3kas >KMIKOCTb: YpaBHEHHs JBM)KEHUS BSI3KOM JKUIKOCTH. Jluccumnamusi SHEpruu B
HECKUMAEMOM KUJIKOCTH.

[lepexonq x TypOynentHoctu. HeycTtolunBocTH JamMuUHApHBIX TedeHU. Teopus
JlanpayXonda. Tunsl artpakTopoB. CtpaHHblil arTpakTop. [lepexon k TypOyslIeHTHOCTH
nyTeM yJIBO€HHsS mnepuojoB. Paszsuras TypOyneHTHOCTh. CHekTp TypOYJIEHTHOCTH B
BA3KOM MHTepBasie. KOJIMOTOpPOBCKHI CIIEKTP.

3ByK. 3ByKOBBIE BOJIHBI. ['eoMeTprueckas akycTHKa.

OpnHOMEpHOE IBHKEHHE CXKMMAEeMOro rasa. XapakrepucTuku. MHBapuanTel Pumana.
[Ipocrast BomHa Pumana. OOpa3zoBaHme yaapHBIX BOJH. YaapHas aguabara. Criabbie
pa3pbIBbl. Teopusi CUIIBHOTO B3phIBA.

Y napHble BOJHBI CJ1a00i HHTEHCUBHOCTU. Y paBHeHUE broprepca.

3ByKOBbIe BOJIHBI co cnaboil nucnepcueid. YpaBHenue KJIB. ComnutoHbl M uX
B3anMo/eiicTBre. beccToNKHOBUTEIbHBIE YJaPHbBIE BOJHBI.

I'mapoauHamMuKa CBEpXTEKyUeH )KUIKOCTH. [[ByXKUAKOCTHOE OIMCAHUE.



Kunernueckass Teopust razoB. Kunernueckoe ypaBHeHue bonbimana. H-teopema.
TemnonpoBoAHOCT U BA3KOCTHh ra3oB. CHUMMETpUM KHHETHYECKUX KOd((PHUIIMEHTOB.
Huddysznonnoe npubmnxenue. Ypasaenne oxkepa-Ilnanka.

beccronknoBuTenbHas 1ia3ma. YpaBHeHus BmacoBa. Jlusnexktpuuecas MpOHUIIAEMOCTb
0eCcCTOJIKHOBUTENbHOW IMIa3Mbl. 3aryxanue Jlanmay. JIeHrMIopoBCkME U HOHHO-
3BYKOBbIe BOJIHBIL. [lyukoBass HEYyCTOMYMBOCTH: TMJIPOJUHAMHYECKAs M KUHETHYECKas
craguu. KBazuivHeiHas Teopus.

CronkHoBeHus B 1iazMe. Muterpan cronkHoBenuii Jlanmay. [{nwHa mpobera yactuil B
miasMe.

5. KBanToBasg MexaHHKA

OcHoBHBIE T0JIOKEHMSI KBAHTOBOM MexaHukH. [IpuHiun HeonpeneneHHoctu. [IpuHinun
cynepno3unuu. Onepatopsl. JIUCKpEeTHBI M HENPEPBIBHBINA CHEKTPHI. |'aMUIbTOHUAH.
Crauuvonapubsie  coctostHusl.  [eiizeHOeproBckoe  mpencrtaBieHue. CoOTHOLIEHUS
HEOIPEICIECHHOCTH.

Vpasuenue lpenunrepa. OcHoBHBIE cBoiicTBa ypaBHeHUs lllpenunrepa. OnHomepHoe
nekenre. OnpHomepHbld  ocuuiaTop. IInotHocts mortoka.  KBasuknaccudeckas
BOJIHOBas (yHKIMs. [Ipoxoknenue uepes dapnep.

MowmeHT konuuecTBa ABMKEHUS. CoOCTBEHHble (YHKIMH U COOCTBEHHBIE 3HAYECHUS
MOMEHTa KoiMuyecTBa JBIKeHUsA. YerHocTh. ClokeHHME MOMEHTOB. PaznoxkeHue
Kne6mal opnaHa.

JBmwkenune B 1eHTpainbHOM mosie. Cdepudeckre BONHBI. PazioxeHne MIOCKOH BOJHEL.
PanuansHoe ypaBuenue lllpenunrepa. ATom Bogopoza.

Teopus Bo3mywieHuii. Bo3mymieHus, He 3aBucAmue OT BpeMeHH. llepuommueckue
BO3MylleHUs. KBa3ukinaccuueckas Teopusl BO3MYILEHUH.

Cnun. Oneparop cnuHa. TOHKasi CTPYKTypa aTOMHBIX YPOBHEH.

ToxnecrBeHHOCTh 4YacTull. CHUMMETpUs IIpM IIEpECTAaHOBKE dYacTUll. BropuuHoe
KBaHTOBaHHUE JUIsi 0030HOB U pepMUOHOB. OOMEHHOE B3aUMO/ICHCTBHE.

Atom. CocTosiHME DIIEKTPOHOB aroma. YpoBHH 3Hepruu. CaMOCOIIacOBaHHOE IIOJIE.
VpaBuenne Tomaca-®epmu. ToHkas cTpykTypa TOMHBIX YypoBHeH. Ilepmomnueckas
cucrema Menzeneesa.

JIBukeHre B MarHUTHOM mose. YpaBHeHue lllpeaunrepa ans IBUKEHUS B MarHUTHOM
noJie. [IMOTHOCTh MOTOKA B MATHUTHOM IIOJIE.

CronknoBenusi uactuil. OOmas teopus. dopmyna bopa. PesonancHoe paccesinue.
CTOJNKHOBEHHE TOXKIECTBEHHBIX YacTHI. YIIPYroe paccessHUE NP HAJINYUHU HEYNPYTuX
npoueccoB. Marpuna paccessuus. @opmyna bpeitta-Burnepa.

6. CrtaTrncrnyeckas pu3NKa

OcHoBHbIE NPUHIUNBI cTaTUCTUKUA. DyHKIUSA pacnpenesieHus U MaTpulla IIOTHOCTH.
Cratuctuueckass HesaBucuMmocTb. Teopema JlmyBwinsa. Posp  sHeprum.  3akoH
BO3pacTaHusl SHTponuu. MUKpokaHOHUYECKOe pacnpenenenue. Pacnpenenenue I'n6oca.
Pacnpenenenne I'n60ca ¢ nepeMeHHbIM YHCIOM YaCTHII.

TepMmoaunamuueckue BenuuyuHbl. Temmeparypa. Pabora u  KoinM4ecTBO —TemJa.
TepmoauHamMuueckue moTeHuuansl. TepMoauHamudeckue HepaseHcTBa. IlpuHnun Jle-
[[Tarense. Teopema Hepucra. Cuctempl ¢ mepeMeHHBIM unciaoMm uactuil. CBoOomHas
sHeprus B pacnpeaeneHun [ n66ca. BeiBos TepMOJMHAMUYECKUX COOTHOILICHUH.
TepmonnHamuka wuneanbHbIX Ta3oB. Pacnpenenenne bosbnmana. CTOJKHOBEHUE
MoJiekys. HepaBHOBeCHBIN MaeanbHbIi ra3. 3aKOH paBHOpacipeneineHus. OTHOaTOMHBII
AAeaTbHBIN Tas.

Pacnpenenenne ®epmu u boze. BeipoxaeHHblid uaeanbHbll (epmu-ras. CpoiicTBa
BellecTBa MpU OOJBIIMX IJIOTHOCTSX. BbIpoxknenubiit 0o3e-ra3. Konnencamus boze-



OliHmTeiiHa. PaBHOBecHoe TeruioBoe wusnyueHue. @dopmyna Ilnanka. CBeTumocTb
a0COJIFOTHO YEPHOTO TeJa.

e HeupeanbHble Ta3pl M KOHAEGHCHPOBAaHHbIE cpelbl. DOHOHHBIE CHEKTPHl U
TEPMOJUHAMMYECKHE CBOMCTBA rasa. TepMOIMHaMHUYECKHE CBOWMCTBA HICAIIBHOTO
KJIACCUYECKOTI'0 Ta3a.

o PaBnoBecue da3. Dopmyna Knaneitpona-Kiaysuca. Kpurnueckas Touka.

e Cucrempl ¢ pa3nmuuHbiMH 4YacTtuniamu. [IpaBuno ¢a3. Cnabeie pactBopel. Cmech
UAcaNbHBIX ra3oB. CMmechb M30TONOB. XHMHUYECKHE PEaKLUUU. YCIOBHE XUMHUYECKOIO
paBHOBecHs. 3akOH JEHCTBYIOIIMX Macc. Temnora peakuuu. MoHU3anmoHHOE
paBHOBECHE.

o CnaboneugeansHblii  003e-ra3. Mogens boromo6oBa. Crektp  BO30YXIEHUI.
CBepxTekydecTb. KBaHTOBBIE BUXPH.

e Taepablie Tena. Kpucramnuueckue crpyktypsl. [loBepxHocts @epmu. 30HHas CTPYKTypa.
KBa3znuactunpl.

o Konebanus pemerku. Teopust ynpyroct. 3ByK B TBepabIX Tenax. [Iporecch pacnana u
ciusHus poHOHOB. PaccessHue GoHOHOB Ha npumecsx. KuHernueckoe ypaBHeHHE JUis
¢oHoHOB. TennonpoBOAHOCTb.

e CsepxmnpoBoauMocts. Kyneposckoe crapubanue. Teopust bapauna-Kynepa-Llpuddepa
(BKII). Teopuss JlonmonoB. Teopusi ['mu30ypra-Jlanmay. Tok, xamuOpoBoyHas
WHBAapUAHTHOCTb, KBAHTOBAaHUE NOTOKAa. CBEPXIPOBOJAHMKHM IIEPBOrO M BTOPOTO PoOJa.
Dddext JIxo3edcona.

o Quykryanuu. Pacnpenenenue ['m66ca. PDiyKTyalluu OCHOBHBIX TEPMOAMHAMHYECKUX
BenmunH. @opmyna [lyaccona. Bpemennsie ¢uykryannu. CUMMETpUH KHHETHYECKUX
K03 unreHToB. OayKTalMOHHO-AUCCUIIATUBHAS TeOpeMa.

o @azoBbie mepexoasl BToporo poga. Teopusa Jlanpay. Kpurtuueckume HHIEKCBI.
MacurabHast ”HBapUaHTHOCTb. DIIyKTyallud B OKPECTHOCTU KPUTUYECKOM TOUKH.

JIONOTHUTENBHBIN NEpEeYeHb BOIPOCOB AJII CAMOCTOSITENIBHOTO M3YYEHHUS TUCLUILIAHBI
«Teoperndeckas pusuka» GopMupyeTcs HAYIHBIM PYKOBOJIUTEIIEM aCIHPAHTA U YTBEPIKIACTCS
aCIUPAHTCKOW KOMUCCHUEM.

Paznen 4. BOl'lpOCbI AJIA CAMOCTOATEIBHOI0 U3YyYCHUA JUCHUIVIMHBI 110 IIPpOrpamMmme
KaHAUJIATCKOI0 3K3aMEHa 10 ClIeUMAJbHOCTH

[lepeueHp BOMPOCOB [JIsi CaMOCTOSTENBHOIO M3y4€HUs AUCUUILIMHBI «TeopeTnueckas
¢u3uka» Opu TMOATOTOBKE K KaHAMJATCKOMY 3K3aMEHY MO CHElHaTbHOCTH COOTBETCTBYET
nporpaMMe KaHIUAATCKOro JK3aMeHa 1o crneuuanbHocTH «Teopernueckas —(usnkay,
yTBepKIeHHOH YueHbM coBetoM MO® PAH (nmpotokon Ne. oT «_ » 20 r.).

7. [IpuMepHasi TeMaTHKA:

7.1. KypcoBbIx pador

He mpenycMoTpeHo y4eOHBIM TIJIaHOM

7.2. Hay4yHo-HCC/Ie10BATEIbCKUX PA0OT U MPOEKTOB
He mpenycMoTpeHo y4eOHBIM TIIIaHOM

7.3. Pepepaton

He mpexycMoTpeHo y4eOHBIM TIIIaHOM

8. PecypcHoe ob0ecrieueHue.

8.1. KaapoBslii moTeHnuAal

Acnupantypa UO® PAH pacnonaraer KaJpoBBIMH peCypcaMiy, TapaHTUPYIOIIUMU
Ka4ecTBO TMOATOTOBKM acmupaHta 1o crneuuansHoctd 1.3.3. Teopernueckas ¢usnka B
coorBercTBUU ¢ OI'T.



8.2. MaTepunaibHO-TEXHMYECKOE OCHALLEHHE.

Jnst mpoBeneHust 3aHATHHA 10 quctuiuinHe «TeopeTtndeckas Gusnkay, MpeaycMOTPEHHOM
y4eOHBIM IIJIAHOM TOATOTOBKH aCIMPAHTOB, UMEETCS HEOOXO0IUMasi MaTepUaIbHO-TEXHUYECKAas
0a3a, COOTBETCTBYIOWIAsl JEHCTBYIOIIMM CaHUTApPHBIM U MPOTUBOMOXAPHBIM MpaBWIaM U
HOpMaM, oOOecCleyHBamoIas MpPOBEACHUE BCEX BHUAOB TEOPETUUYECKOM M MPAKTUYECKON
MOJIFOTOBKHU:

— ayIUTOPUU JUTSI JICKITMOHHBIX U CEMUHAPCKUX 3aHATHH, OCHAIICHHBIE MTPE3CHTAIIMOHHBIM
obopynoBanreM (HOYTOYK, TPOCKTOP, PKPaH) U MAPKEPHBIMU JIOCKAMH,

— o0opymoBaHWe [UIs TPOBEACHUS JIGKIMOHHBIX M CEMHUHAPCKUX 3aHATUH B
JTUCTaHIIMOHHOM (opmare (B ciaydae HEOOXOAMMOCTH);

— JIMLEH3MOHHOE MTPOrpaMMHOE OOecIieueHue s AEMOHCTPALMU Tpe3eHTanuil B hopmate

PowerPoint, OpenOffice unu Portable Document Format, a Tax:ke coBpemeHHbIi Gopmar

Computable Document Format (CDF) for Interactive Content.

— y4yeOHasi IUTEepaTypa U METOAMYECKHE MaTepUallbl JUIsl IPOBEICHUS CAMOCTOSATEIbHON
paboThI IO TUCLUILIIUHE.

EcTb BO3MOKHOCTB MCIIOJIB30BATh CTAHAAPTHBIC MAKETHl KOMITBIOTEPHON MaTEMaTHKHU IS
perieHuss (PU3NKO-MAaTEeMATUYSCKUX M (U3UKO-TEXHUUYECKUX 3aj7ad, a TaKKe IMPEICTaBICHHS
MOJIyYEHHBIX PEUICHHUI ¢ UCIIOIB30BaHUEM CPECTB KOMITBIOTEPHOU rpaduKu.

CraHgapTHBIC MMAKETHI ISl HH)KEHEPHBIX PacueTOB:

— JIunen3uonnas nporpamma MATLAB (Ha KOMITIBIOTEPHBIN KJ1acc)
— Jluuensuonnas nporpamma Mathematica 8
— JIuuensuonnas nporpamma Visual Studio .NET, 2005, 2008, 2010
— Jluuensuonnas nporpamma Intel® Fortran Composer XE (akamemuy)
— Jlunen3uonnas [Iporpamma KAPAT (aBTop: Tapakanos B.IL.).
ABTOpCKHE NPOrpaMMHBbIE MAKEThI, pa3padoTranHble coTpynHukamu MO® PAH.

8.3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[lpu peanu3auMum pa3IUYHBIX BUAOB y4eOHOW paboThl  (JIEKUMH, CEMHUHAapHl,
caMoCTosITelIbHasi paboTa) UCIONB3YIOTCA CIEAYIONIUE COBPEMEHHbIE 00pa3oBaTelibHbIC
TEXHOJIOTHH:

- IGKIIMOHHAsI CUCTEMA O0yUYeHUS;

- ”H(OPMALIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH;

- HCCIIEIOBATENIbCKUE METO/IbI B O0YUEHHH.

[Tporpamma juctumianHbl  «Teopernyeckass (uU3MKa» NOpeAycMaTpUBaeT —IIUPOKOE
UCTIOJIb30BaHUE B YU€OHOM IPOIIECCE AKTUBHBIX M HHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATHI B
COYETaHUU C BHEAYIUTOPHOW CaMOCTOSATENIbHOM paboTol C 1enbio (OPpMUPOBAHUS U PA3BUTHSA
pohecCHOHANBHBIX HAaBBIKOB y oOydaromuxcs. ¢ (HeKTUBHOCT, MPUMEHEHNS UHTEPAKTUBHBIX
dopm 00yueHus obecrieunBaeTcs peaan3aen Cieayonmx yCIoBU:

- CO3JJaHK€ TUATIOIMYECKOT0 MPOCTPAHCTBA B OPraHU3alMK yueOHOro Mpoliecca;

- HUCMOJIb30BAHUE TPHHLUIIOB COLUAIBHO-TICUXOJIOTHYECKOTO O00ydeHus B Yy4eOHOH H
HAay4YHOU JESATEIbHOCTH;

- IPUMEHEHUE UHTEPAKTUBHBIX (hOpM 00yueHUsI, HalIPaBJICHHbIX HA Pa3BUTHE BHYTPEHHEH
AKTUBHOCTH aCTHpaHTa, CTUMYJIMPOBAHWE MOTHBAIMM W WHTEpeca B 00JacTH YriIyOJIEHHOTO
U3y4eHHs] TeopeTHueckod (u3uKu B 00I1e00pa30BaTEIbHOM U MPOPECCHOHATBHOM IJIaHE;
MIOBBIIIIEHUE YPOBHS aKTUBHOCTH M CaMOCTOSITEIbHOCTH HAayYHO-HMCCIIEOBATENBCKON PadOTHI;
pa3BUTHE HABBIKOB aHAJIN3a, KPUTUYHOCTH MBIIUICHUS, HAYYHOU KOMMYHHKAIIUH.

OO6pa3oBarenbHble TEXHOJOTUU MPEIIOIaraloT IpoBeAeHUE 3aHITUH B GopMe JIEKUUN ¢
00BSICHEHHEM TEOPETHUYECKOr0 MaTepualia, CEMHHApOB C pa300poM JIEKIIMOHHOTO MaTepuana u
pelieHneM 3ajad U caMocCTosTeNbHyr0 pabory. CamocrosiTenbHas paboTa acnupaHTOB
OpoBOIUTCS B (hOpME H3YUEHHUS OTIENIBHBIX TEOPETUYECKUX BOMPOCOB MO IpeagaraeMoi
JUTEpaType U CaMOCTOSITENIbHOTO peIleHus 3adad C JalJbHEHIIMM UX pa3dopoM HIn
00CYX/IeHUEM Ha ayJAUTOPHBIX 3aHIATHUSX.



Ha 3aHsTHAX MOXET UCMOIb30BATHCS MPOMEKYTOUHBIM KOHTPOJIb B BUJE PEILICHUS 3a7a4
0 JIEKIMOHHOMY U CEMUHAPCKOMY MaTepHuaiy.

9. YueOHO-MeTOAMYECKOEe U HHPOPMAIIMOHHOE 00ecTieueHne U CHUTITHHbI

9.1. OcHoBHas1 IUTEpaTypa
9.1.1. DJeKTpoHHbIE YUeOHbIe U3aHudA (YUeOHNKH, y4eOHbIe MOCO0U).

9.1.2. DyeKTpOHHBIE 0a3bl JaHHBIX, K KOTOPbIM o0ecrie4yeH JOCTYII.
- UnTepHet-pecypchl Hay4YHO-TE€XHUYECKOU OnOIMOTEKH NO® PAH
https://www.gpi.ru/about/library/education/
- Hayunas snextponnas 6ubnuoreka elibrary.ru;
- Dnextponnsie 6a3pl Web of Science u SCOPUS;
- Kypnaner mo ¢usuke (Ycnexu ¢usnyecknx nayk, KITO, I[Tucema B XKITD, dusuka
tBepaoro tena, ®usuka miaasmel, Nature, New Journal of Physics, Physical Review Letters,
Physical Review wu mp;
- Hayunble W HaydHO-TEXHHYECKHE >KypHaIbl wu3marenscTB American Physical Society,
American Institute of Physics, Institute of Physics, Nature, Springer Verlag, 6a3a manHbIx
Web of Science.

9.1.3.Y4yeOHUKH
1. Jlawpmay JI.JA., JIupmun E.M. Mexanuka. M., ©MIJI, 2001.
2. Jlanmay JLJ., JIupmun E.M. Teopust nons. M., Hayka, 1988.
3. JasbimoB A. C. KBanrosas Mexanuka. M.: Hayka, 1973.
4, Jlanpay JLJI., JIupmun E.M. KanrtoBas Mmexanuka. Hepenstusucrckas Teopus. M.,
OMJI, 2001.
5. Iludod JI. Kpantosas mexanuka. M. WJI. 1957.
6. Jlammay JI.J., JIupmun E.M. DiaekrpoauHamMuka CIutomHbIx cpea. M.: ®MJI, 2001.
7. bepecreukuiit B.b., Jlupum E.M., ITuraesckuii JL.II., KBaHTOBast 371€KTpOJHMHAMUKA.
M.: ®MJI, 2001.
8. MHuukcon K., 3106ep XK.-b., KBanTtoBas Teopus mossi. B 2-x Tomax. M.: Mup, 1984.
9. Jlawpay JIJ., JTuduun E.M. Cratuctuueckast ¢pusuka. U.1. M.: ®MJI, 2001.
10. Pymep IO.b. , PoiBkun C.M., TepMouHAMEKA, CTATUCTHYECKAsT PU3HKA ¥ KHHETHKA. M.:
Hayxka, 1971.
11. KsacuukoB U. A. TepmomuHamMuKa M CTaTHCTHYeCKas (Gu3uka. Teopus paBHOBECHBIX
cucreM. M.: U3n-Bo Mock. yH-Ta, 1991.
12. Ksacuukos U. A. TepMoauHaMUKa U CTaTUCTHYEeCKast Gpusnka. Teoprsi HEPaBHOBECHBIX
cucreM. M.: U3n-Bo Mock. yH-Ta, 1987.
13. Kyb6o P. Craructuveckas mexanuka. M.: Mup, 1967.
14. JIudum E.M., ITutaesckuii JLII., Cratuctudeckas ¢pusuka. Y.2. M.: Hayka, 2000.
15. JIudmmr E.M., Iurtaesckuii JLII., ®usndeckas kunetuka. M.: Hayka, 1979.
16. Jaumay JI., Jlupumn E.M., Tugpoaunamuka. M.: ®MUJI, 2001.
17. Boromro6os H. H., [ITupkos /1. B. KeanTtossie moss. M.: Hayka, 1993.

9.1.4.Y4eOunie mocoous

9.2. lono/tHUTEIbHAS JJUTEPATyPa
1. Taurmaxep ®@. P. Jlexiuu mo aHaIuTHIECKON Mexanuke. M.: @m3matiut, 2001.
2. 3ensposud S.B., Hosukos W./1., Crpoenue u sBomoius Beenennoi. M.: Hayka, 1975.
3. Burnep E., Teopus rpynn u ee npuioxeHne K KBaHTOBOM Mexanuke. M.: NJI, 1961.
4. AopukocoB A.A., OcHoBbI Teopun MetaiuioB. M.: Hayka, 2000.



5. Tleckun M., Ulpenep JI. BBeneHrne B KBaHTOBYIO Teopuio mojs. MockBa- MkeBck:
PuXJI, 2001.

6. Kurrens Y., Beenenue B pusuky tBepaoro teaa. M.: Hayka, 2000.

7. AopuxocoB A.A., I'opskos JLII., I3smommuckuii M.E. , MeToabl KBaHTOBOM TEOPUH
1OJIS B CTaTHCTUYECKOH (husuke. M.: @usmarrus, 1962.

8. Okynus JLB., KBapku u nenronsl. M.: Hayka, 1990.

9.2.1.Y4eOHO-MeTOAMYECKHE MTOCOOHS (YUeOHbIe 3aaHu5)

9.2.2. Jluteparypa s yriry0JIleHHOT0 U3y4eHusl, NOAroTOBKH pedepaToB

10. Arrecranmusi mo aucuumiaune. dopma MPOMEKYTOYHOW AaTTECTAMHM IO WUTOTaM
o0ydeHust B 3, 4 u 5 cemecTpax — 3a4eT, Npoueaypa aTTecTaluu B 3 U 4 ceMecTpax BKIIIOYAET
peleHre KOHTPOJIBHBIX 3371ad ¥ OTBET Ha BOIPOCHI, B 5 CEMECTPE — OTBET Ha BOIIPOCHI.

Wroromas arrectamusi 1O AWCHMILIMHE BKJIIOYACT clIady KaHIUAATCKOTO DK3aMEHA
9K3aMEHAIIMOHHOM KOMHUCCHUH, YTBEP>KICHHON JTOKaTbHBIM HOpMaTUBHBIM akToM MO PAH.

11. OwuneHounble cpeacTBa /I TeKYLIero KOHTPOJISI yCIeBAeMOCTH M
MPOMEKYTOYHOIH aTTeCTANMHU M0 UTOraM OCBOECHHS THCIUTITHHBI

111 OneHo4HbIe cpeacrsBa TeKyLIero KOHTPOJIA ycrneBaeMocTu "
c¢(popMHUPOBAHHOCTH KOMIIETEHIIUH

JIisi  TEKymiero KOHTPOJI —YCIIEBAEMOCTH MPUMEHSETCS KOMIUIGKC METOJIUK U
JOTUATrHOCTUYCCKOI' O I/IHCprMeHTapI/ISII YCTHBII\/JI OHpOC, peHICHI/Ie JOMAaIIHUX 3ada4 II0 TEME
3aHSATHH, y4eT MOCEIIaeMOCTH 3aHSITHI U AKTUBHOCTHU acIIUPAHTOB B XOJIC 3aHSATHUH.

11.2 llpumepHbIii NepeyeHb BOMPOCOB K 3a4eTy MO0 JUCHUIIHHE
1. Vpasuenus asmwxenuns. OOOOIICHHBIC KOOPIMHATHI, TIPHHIMIT HAWMEHBIIETO JCHCTBHS,
bynkmus Jlarpanxa.
2. Cummerpuu. Teopema Herep. 3akoHBI COXpaHEHHS SHEPIHH, HMITYJIbCa, MOMEHTA
MMITyJIbCA.
3. MHurerpupoBaHue ypaBHeHUil qBkeHust. OMHOMEPHOE JABIKEHHE, TIPUBEICHHAS MAacca,
JBUKEHHE B LIECHTPAJILHOM II0JIE.
4. Pacmax wdactui, ynpyrue CTOJKHOBeHHs. CedeHHWe paccesHHs dYacTull, (opMmya
Pezepdopna.
5. Manbie koneOanus. CBOOOJHbIE ¥  BBIHYKACHHBIE OJHOMEpHBIC KOJIEOaHMS,
IapaMeTpUYECKUI PE30HAHC.
6. Komebanust cucTeM €O MHOTUMH CTENEHSMH CBOOOMBI, MONSAPHBIE KOOPAWHATEL.
Konebanus npy HalnU4uuu TPEHUSL.
7. Henuneitnoie KoacOaHUs.
8. JIBwxeHWe TBEPABIX TEN. YTIOBas CKOPOCTh, MOMEHT WHEPIUH U MOMEHT KOJHYIECTBA
JBUKEHUS TBEPBIX TeJl. DIJIEpOBHI YIUIbI U YpaBHEHHE Diliepa.
9. Kanonuueckue ypaBHeHHs, ypaBHeHHe ['aMinbToHa, ckoOku IlyaccoHa, jaeiicTBue Kak
GbyHKIMS KOOpAMHAT, TeopeMa JlmyBuis, ypaBHeHue. ['amunbpToHa- SIkoOu, pasneneHue
IIEPEMEHHBIX.
10. Kanonnveckue nmpeobpazoBanus. AnnabaTnuyeckre HHBAPHAHTHIL.
11. Mpunnun otHocutenbHOCTH. CKOPOCTH paclpoCTpaHEHHs B3auMOIeHCTBHiA. MHTEepBaL.
CoOctBennoe  Bpems.  IIpeoOpazoBanme  Jlopenma.  IIpeoOpazoBaHme  CKOPOCTH.
YeTrbipexMepHbIE BEKTOPBL. YeTbIpeXxMepHas CKOPOCTb.
12. PenstuBucrcKass MexaHWKa. [IpUHINI HAUMEHBIIETO NEUCTBHS. DHEPIUS M HUMIIYIIBC.
Pacnag wactuu. Ynpyrue CTOJIKHOBEHUS YaCTHII.



13. Bapstm B BIEKTPOMArHUTHOM Tojie. YeThIpeXMEpHbIA MMOTCHIMA TIOJsL. Y paBHEHUSI
JIBIDKCHUSI 3apsga B Tojie, KaimMOpoBOuYHAas (TpajMeHTHAs) WHBAPUAHTHOCTh. TeH30p
anekTpomarautHoro nouist. [IpeobpazoBanue Jlopenna st mosist. THBapHaHThI MO,

14. [leiictBue st 3JEKTPOMATHMUTHOTO MOJS. YPAaBHEHHS AICKTPOMATHUTHOTO IOJIS.
YeTplpexMepHBIA BEKTOpP TOKA. YPaBHEHHE HENPEPBIBHOCTH. [INIOTHOCTH M MOTOK HEPTHH.
Tenzop sHeprun-umIiryssca. TeH30p S3HEPrUU-UMITYJIbCA DIEKTPOMATHUTHOTO ITOJIA.

15. TlocrosiHHOE BiEKTpOMAarHUTHOE Toyie. 3akoH KyinoHa. DIeKTpoCTaTHYecKast SHEPTHsl
3apsaAo0B. JunonbHeli MOMEHT. MynpTUNONBHBIE MOMEHTBI. CHCTEMa 3apsl0B BO BHEIIHEM
none. IloctossHHOE MaruuTHOE nosie. MaruuTHbIM MOMeHT. Teopema Jlapmopa.

16. DraexTpomarHuTHBIE BOJIHBI. Bonnosoe YPaBHEHHUE. ITnockue BOJIHBI.
MonoxpomaTtuueckas Iuiockas BosHa. CrnekrpanbHoe pasnokeHue. [lomsipuszannoHHbie
XapaKTEpUCTUKU U3IydcHUs. Pa3iioskeHne 2IIeKTpOCTaTUYECKOTO MOJIA.

17. Tlone mBwxymmxcs 3apsaoB. 3amas/pIBaroline MOTeHIuansl. [loTeHnumans Jluenapa-
Buxepra. M3iydyeHue 53JIeKTpOMarHuUTHbIX BOJH. Ilose cucremsl 3apsoB Ha JalIeKHUX
paccTosHUsAX. MynbTUIIONBHOE M3JlydeHHe. V3mydeHue OBICTPOJBUKYIIETOCS 3apsja.
Paccestnne cBoOomHbIME 3apsgamu. CHHXpOTpoHHOE wu3nydeHue. Cuia paaualmOHHOTO
TPEHMUSL.

18. DnekrpocTaTHKa IUAIEKTPUKOB U MPOBOJHUKOB. J[MAJIEKTpUYECKAsT NPOHHUIIAEMOCTD H
IIPOBOAMMOCTb. TepMonMHaMUKa JMANEKTpUKOB. MarnutHele cBoiictBa. [locTosHHOE
MarHuTHOE 1oJie. MarHuTHOE MOJie TOCTOSIHHBIX TOKOB. Te€pMOJINHAMUYECKUE COOTHOLICHUS.
Jua-, napa-, peppo- u anTueppoOMarHeTHKH.

19. CsepxnpoBoanuku. Marauthsie cBoiicTBa. CBepXIpOBO Kl TOK. KpuTnueckoe mose.
20. VYpaBHeHHS DJIEKTPOMATHUTHBIX BOJH. YPaBHEHUS TOJS B OTCYTCTBHE IHCIEPCHH.
Hucniepcust nuanektpuueckoit nponunaemMoctu. Cootnomenus Kpamepca-Kponwura. [Tnockas
MOHOXpOMaTH4YECKas BOJHA. PacnpocTpaHeHue >JIeKTpOMAarHUTHBIX BOJH. OTpakeHHe u
npesomiieHue. [IpuHIMn B3auMHOCTH.

21. DieKTpOMAarHMTHHIE BOJHBI B aHM30TPONHBIX cpenax. Eddexrter Keppa u Dapanes.
ITpocTpancTBeHHas aucnepcusi. EcrecTBeHHas oNTHYECKash akTUBHOCTb.

22. Maruutnas ruapoaunamuka. M Bosusl. [IpoGiema quHAMO.

23. Henuneiinas ontuka. Henuueitnas mponunaemocts. CamodokycupoBka. I'eHeparust
BTOPOW FapMOHHUKH.

24. Vouw3anuoHHbIE TOTEpH OBICTphIX wacTuil. MW3mydenue UYepenkosa. PaccesHue
AJIEKTPOMATrHUTHBIX BOJIH B cpefax. PaneeBckoe paccesHue.

25. UneanpHast >KUIKOCTh. YpaBHEHHE HEMPEpBIBHOCTH. YpaBHeHue Ditnepa. IloTok
sHepruu. [lotok nmmnynsca. CoxpaHeHue HUpKYIAIuN ckopocTd. [ToTeHnansHoe o0TekaHue
TeJN: PUCOETUHEHHAasl Macca, CHJla CONPOTUBIIEHUSs, 3pdexT Marnyca.

26. Bsi3kas }HAKOCTH: YpaBHEHHUS JBHUKEHHUS BA3KOM KUAKOCTH. J[MCCHMAIUS SHEPTUH B
HECKUMAEMOM KUJIKOCTH.

27. Tlepexon k TypOyneHTHOCTH. HeycTOWYNBOCTH TaMUHAPHBIX TeueHuil. Teopus Jlanmay-
Xonga. Tunel arrpakrtopoB. CtpanHblli arTpakTop. Ilepexox k TypOyJlI€eHTHOCTH IyTeM
yIBOeHUs TepuoJoB. Pa3Butas TypOyneHTHOCTb. CHekTp TypOYJIEHTHOCTH B BSI3KOM
nHTepBayie. KoaMoropoBckui CriexkTp.

28. 3Byk. 3ByKOBbIE BOJHBL ['eoMeTpHUecKast akyCTHKA.

29. OmHOMepHOE IBIKCHHE CXKMMAeMOTrO rasa. XapaKTepUCTHKH. VHBapwaHThl Pumana.
[Ipoctast Bomna Pumana. OOpa3oBaHue yaapHBIX BOJIH. YpaapHas amauaOata. Cra0bie
pa3pbIBbl. Teopusi CUIIBHOTO B3phIBA.

30. VYnaapusie BomHBI ¢1a00i MHTEHCUBHOCTH. Y paBHeHHE Broprepca.

31. 3BykoBble BomHBI cO cnaboi gucnepcueii. Ypauenune KJIB. ConuToHBl U WX
B3aUMOJICVICTBUE. bECCTONKHOBUTEBHBIE YAAPHBIE BOJIHBI.

32. TuapoadHAMHUKA CBEPXTEKYUEH KHIKOCTH. JIBYX:KHIKOCTHOE OIMCAaHUeE.



33. Kunermyeckast Teopusi ra3oB. Kunerudeckoe ypaBHenue bombimana. $H$- teopema.
TemnonpoBOAHOCT, M BSI3KOCTh Ta30B. CHMMETpPUM KHHETHUECKHUX KOI(PPHUIIMEHTOB.
Huddysnonnoe npubmmxenue. Ypasuenne oxkepa-Ilnanka.

34. beccronkHoBUTEbHAS TUIa3Ma. YpaBHeHUs1 Biacoa. JuanekTpuyuecas MpoOHUIIAEMOCTh
0eCcCTOJIKHOBUTENBHOU IUIa3Mbl. 3aryxaHue Jlanpgay. JIGHTMIOPDOBCKHME M HOHHO-3BYKOBBIE
BONHBL. [lyukoBas HEyCTOMYMBOCTb: THJIPOJMHAMHYECKAass W KHHETHYECKas CTaJuH.
KBasununeiinas teopusi.

35. CronknoBenus B mia3Mme. Murerpan cronkuosenuii Jlanmay. [iuHa npoOera 4acTuil B
I1a3Me.

36. OcHOBHBIE IMOJIOKEHUSI KBAHTOBOW MeXaHWKH. [IpHHIUI HeompeaeleHHOCTH. [IpuHIna
cyneprno3uriui. Omneparopbl. JMCKpeTHBIM W HENPEPHIBHBIA CHEKTpbl. ['aMuiIbTOHHAH.
Crauuonapuele  cocTosHus.  ['eii3eHOeproBckoe  IMpejacTaBiICHHE. CooTHoueHus
HEONPEIEIEHHOCTH.

37. Vpasuenue Ilpeaunrepa. OcHoBHbIe cBolicTBa ypaBHenus Ilpenunrepa. OnHoMepHOE
aBwxeHne. OnHoMepHbI ociuATop. IlnotHocTes moroka. KBasukiaccuyeckas BOJHOBast
¢ynkuus. [Ipoxoxaenue uepes 6apnep.

38. Mowmenr kosimdectBa JaBHKeHHS. COOGCTBEHHBIE (DYHKIMH M COOCTBEHHBIE 3HAYECHUS
MOMEHTa KojimdecTBa JBMKeHUsA. YerHocTb. CroxeHne MoMeHTOB. Pasnoxxenue Kiebmia-
l'opnana.

39. JlBmxkenue B neHTpaibHoM nosie. Chepryeckre BONHBL Pa3ioeHHe MUIOCKOM BOJHBL
PannansHoe ypaBHenue lllpenunrepa. AToMm Bogopoaa.

40. Teopus Bo3MylLIeHMH. Bo3MylleHUs, HEe 3aBUCAIIME OT BpeMeHH. Ilepropnueckue
Bo3MylIeHusA. KBazuknaccuueckasi Teopust BO3MYILECHUI.

41. Coun. Oneparop cnimHa. TOHKasi CTPYKTypa aTOMHBIX YPOBHEHA.

42. ToxnaecTBeHHOCTD YacThl]. CUMMETPHS [IPU [IEPECTAHOBKE YaCTHII.

43. BropuyHO€e KBaHTOBaHHUE It 6030HOB U (hepMHOHOB. OOMEHHOE B3aMMOJIEHCTBHE.

44, Artom. CocTosiHHE DJIEKTPOHOB aToMma. YpoBHH 3Hepruu. CamMoCOriacoBaHHOE IIOJIE.
VYpaBuenue Tomaca-depmu. ToHKas cTpyKTypa TOMHBIX ypoBHeH. lleproanueckas cucrema
Menneneesa.

45. JlpmxeHue B MarHUTHOM moJje. YpasHenue llpenunrepa ajis ABHKEHHS B MAarHUTHOM
nosie. [NIOTHOCTh MOTOKA B MATHUTHOM IIOJIE.

46. Cronknoenuss yactur. OOmias Teopusi. Popmyna bopa. PesonancHoe paccesHue.
CTOJNKHOBEHHME TOXKJIECTBEHHBIX YaCTUL. YTNPYro€ paccesHue IPH HAIUYUHM HEYNPYTUX
npoueccoB. Marpuia paccesiuusi. @opmyna bpeiita- Burnaepa.

47. OCHOBHbIE MPHUHIMUIBI CTATUCTHKH. DYHKIMS pacrpeeseHduss U MaTpulla TIOTHOCTH.
Craructuueckast HezaBUCUMOCTh. Teopema JInyBusuid. Ponb sHepruu. 3akoH Bo3pacTaHUs
sHTponuu. MUKpoKaHOHHYECKoe pacnpenaeneHue. Pacnpenenenue ['ub6ca. Pacnpenenenue
['u60ca ¢ mepeMeHHBIM YHUCIIOM YaCTHII.

48. TepmomuHaMHUYECKHe BeNMUYHMHBL Temreparypa. PaboTa W KOJHYECTBO TeILIA.
TepmoanHaMuueckue MOTEHUMANBL. TepMoAMHAMUYECKHME HepaBeHcTBa. IIpuHnmm Jle-
[latense. Teopema Heprcra. CucteMsl ¢ nepeMeHHbIM 4HciaoM yacTull. CBoOOIHAs SHEPTUs
B pacnpenenenuu [ m60ca. BeIBog TepMOIMHAMUYECKUX COOTHOIIIECHUH.

49. TepmomuHaMHKa WAEaTbHBIX Tra30B. Pacmpenenenue bonbivana. CTONKHOBEHHE
MoJieKysl. HepaBHOBECHBIM HaealbHbIN ra3. 3akoH paBHopactpenencHus. OJHOATOMHBIN
AAeaTbHBIN Tas.

50. Pacmpenencune ®epmu u bose. BbiposkieHHbIM HaeanbHbiil (Gepmu-ra3z. CpoiicTa
BEIIECTBA TMpH OOJBIINX TUIOTHOCTSX. Bwipokaenaslld 0o3e-ra3. Konmencanuss bo3se-
Onnmreitna. PaBHoBecHoe TemoBoe u3inydenue. @opmyna [lnanka. CBeTHMOCTh aOCOIOTHO
YEPHOIO Tea.

51. HeupeanmbHble Ta3bl H  KOHACHCHUPOBaHHbIC cpeabl. MDOHOHHBIC CHEKTPBI |
TEpPMOJIMHAMUYECKUE CBOMCTBA Tras3a. TepMOJMHAMUYECKHE CBOWMCTBA HEUACATBHOIO



KJIACCHUYECKOTI'0 Ta3a.
52. PasnoBecue ¢a3. Popmyna Knaneiipona-Kinaysuca. Kpurnueckas Touka.

53. Cucrembl ¢ pa3nuuHbIMA yacTHiamu. IlpaBuino ¢as. Crabele pactBopsl. CMmech
uaeanbHbix ra3oB. (CmMech H30TOMOB. XHMHYECKUE pPEAKIUHU. YCIOBUE XUMHYECKOIO
paBHOBecHsl. 3aKOH JeHCTBYOIUX Macc. Temnora peakuuu. MloHn3alnoHHOe paBHOBECHE.
54. CnaboneupmeansHblii  0o3e-ras. Mogens boromo6osa. CrHekrp  Bo30YXICHHI.
CeepxrekyuyecTb. KBaHTOBBIE BUXPH.

55. Teepapie Ttena. Kpucrammmueckue CcrTpykrypel. IloBepxnocts @Depmu. 30HHAs
cTpykrypa. KBazuuacTuusl.

56. Konebanus penretku. Teopus yrpyroctd. 3ByK B TBEpABIX Tenax. IIporiecchl pacnana u
cnusiuust ¢poHoHOB. Paccesinue ¢GoHOHOB Ha mnpumecsax. Kunermueckoe ypaBHEHHE [UIS
¢ononoB. TermnonpoBOIHOCTD.

57. CsepxmpoBoaumocTh.  KymepoBckoe — cnapuBanue. Teopust — bapauna-Kymepa-
HIpuddepa (BKLL). Teopust Jlonnonos. Teopust ['muzOypra-Jlangay. Tok, kanuGpoBouHast
WHBAapHAHTHOCTb, KBAaHTOBaHME IOTOKAa. CBEpXIPOBOJHUKK MEPBOrO MU BTOPOrO poja.
Dddext JIxo3edcona.

58. ®nykryanuu. Pacnpenenenne 'm60ca. DIyKTyaluu OCHOBHBIX TEPMOJIMHAMHYECKHX
BeimunH. @opmyna Ilyaccona. Bpemennsle ¢uykryarmn. CUMMETpHH KHHETHYECKHX
koa¢pumeHToB. OIyKTalMOHHO-AUCCUTIATUBHAS TEOpEMa.

59. ®asoBble mepexoasl BrOoporo poxa. Teopust Jlammay. Kpuruueckue HHIEKCHI.
MacmtabHast ”HBapuaHTHOCTh. DIYyKTyaluu B OKPECTHOCTU KPUTUUECKON TOUYKH.

11.3 llpumepHbIii epevyeHb 32124 K 3a4eTy M0 AUCHUILINHE

1. Hammucarp ¢ynkumro Jlarpanxa /it MaTepraaIbHONW TOYKH B KOOPAMHATAX:
a) JICKapTOBBIX,

0) MWJIMHIPUYECCKUX,
B) chepruecKux,

2. HaliT cOOTHOIIEHHE MEXTYy CKOPOCTSMH U YriaMH OTKJIOHEHHUS JBYX YaCTHUI[ MOCIE
CTOJIKHOBEHUS, €CIIU J0 CTOJIKHOBEHHS OJHA U3 HUX MOKOWJIACh (BBIPA3UTh UX YEPE3
yToJl OTKJIOHEHHSI B CUCTEME KOOPJUHAT, Te LEHTP UHEPLIUU TTOKOUTCS).

3. HaifTm OTHOIIEHWE YAaCTOT JBYXATOMHBIX MOJIEKYJ HM30TOIOB C MaccamH sjep
COOTBETCTBEHHO My, My U M3, M.

4. Onpenenutb CMEIIEHUE TMOJIOKEHHUS] paBHOBECHS TOJ BIMSHUEM MaJloil MOCTOSIHHOM
BHEIIIHEH CUJIbI, BBIPA3UB €r0 Yepe3 Maccy U 4acToTy.

5. Beipazuts norapugmuueckuil JEKpeMEHT 3aTyXaHus Yepe3 MOABHKHOCTD
(MOIBMYKHOCTBIO HA3bIBAETCSI OTHOILIEHHME CKOPOCTH YCTAHOBHBILEIOCS JBM)KEHUS
YaCcTHUIIbI, Ha KOTOPYIO JIEHCTBYET OJIHA TOJBKO cuia F, k cuiie).

6. HaiiTu aMmIuTyay BBIHY)KIEHHBIX 3aTyXalolUX KoieOaHuil TMpu JIeHCTBUU
NepUOANYECKOHN (TapMOHUYECKON) CHUIIBI.

7. HaiiTu OTKJIOHEHUs, BBbI3BaHHbIE BpAIlEHHEM 3eMJIM (YIJOBas CKOPOCTh BpallCHHS
Maja), it CBOOOIHO Tajaroield TOYKu (pa3odpath ciydaid majeHusi 6€3 HadalbHOU
CKOpPOCTH M Cilydail TBMKEHUS TOUKH, OPOLIEHHOM MO HalpaBJIEHUIO0 MEpHIMaHa MoJ
YTJIOM a K TOPU30HTY).

8. Hamucats ypaBHenus ['amunbToHa, eciu:

_ b P .
o) H= 4 g+ oin";

Pa’ 4 Po* .
R ITE R

B) H=V1+p*+r;

9. [pounTerpupoBark ypaBHeHHE [ aMHIIBTOHA - SIKOOU [T CBOOOTHOM TOYKH C Maccoi M.



12. MeToanyeckue peKOMEHAAIUM ACTMPAHTAM 110 OCBOECHHIO U CUMIIIMHBI

AcnupaHTBl JOJDKHBI OBITH 3apaHee O3HAKOMIJIEHBI ¢ rpadukoM y4deOHOro Imporecca,
coJlep’)KaHWeM AMCLUMIUIMHBI U METOAMKOW MpoBeneHus 3aHatuil. IlocemaeMocTs yueOHBIX
3aHITHIA SIBIISIETCS 00S3aTENbHOW /il OOydyaromuxcs, KaKk U BEIACHHE KOHCIIEKTOB, 3aIMCEH.
OtpaboTKka MPOMYIICHHBIX 3aHATHH MPEANoyiaraeT CaMOCTOSITENbHYI0 paboTy acmupaHTa C
y4eOHO#l uTepaTypoil M ocymecTBisieTcs B Gopme cobeceoBaHHs MO TeME HPOMYIIEHHOTO
3aHATHUA.

13. MeTonuyeckue peKOMEHIAIUU NMPENOJABATEISAM 110 OPraHU3aluMu 00y4eHus 1Mo
JMCIUILINHE

13.1 Iopsinok npoBeaeHUsI JIEeKIUH

Beéoonas wacme BrIouaeT (GOPMYITUPOBKY TEMBI JIGKIIMM C KpPaTKOH aHHOTAIMEH
MpeiaraeMbIX JUIsl U3YYCHHsI BOIPOCOB, XapaKTEPUCTUKY MECTa M 3HAYCHUS JAHHOW TEMBI B
Kypce.

OcHosHas uyacme JEKIIMM WMEET CBOCH IICJIBI0 PACKPBITHE COJEPKaHUS OCHOBHBIX
BOIIPOCOB U OIIPENEISAETCA JOTUYECKON CTPYKTYPOH IUIAHA JICKIVH.

B saxnrouumenvuoit wacmu nEKTOp NPOBOAMT 0000mIeHHEe HaubOoyiee BaXKHBIX U
CYIIIECTBEHHBIX BOIPOCOB, JIEJACT BBIBOJBI, OTBEYACT HA BOIPOCHI CIIyIIATeNeH, GopMyIupyeT
3aJaud Ul CaMOCTOSITENIbHOM paboOThl AacMUPaHTOB U PEKOMEHIYET COOTBETCTBYIOIIYIO

JHUTEPATYPY.

13.2 Tlopsiaok npoBeieHHs cEeMUHApa

Bo BBOJHON YacTM pelaroTCsl OpPraHM3AaLMOHHBIE 3a7auyd CEMUHApCKOTO 3aHsATHUS:
IPOBEPKA TOTOBHOCTH ayTUTOPHU U TIOJrOTOBICHHOCTH aCIIMPAHTOB K 3aHATHIO, (POpMyTHpoOBKa
TEMBI, LIEJIM U 33734 3aHATHUS.

OcHOBHasi 4YacThb 3aHATHS NPEANOJAraeT OpPraHU3alUI0 JUCKYCCHUH: IOCTaHOBKY
po0JeMbl, BbIIEJICHNE OCHOBHBIX HalpaBiieHUH. BeicTynineHne n0KIal4MKoB, PacKpbIBAIOIIMX
OCHOBHBIE I0JIOXKEHUSI [I0 BOIIPOCY. BBICTYIUIEHHS ONIOHEHTOB, PACKPHIBAIOLIUX CBOE BHJIEHUE
npoOIeMbl, TUCKYCCHS 110 JTOKJIATYy.

B 3akmounTenbHON YacTH MOABOJSATCS WTOTH 3aHSTHS, JAeTCsl OLIEHKa pPEe3yJIbTaToOB
paboThI ACIUPAHTOB.

13.3 Opranu3anusi caMoCTOATEIbHOI PadoThl ACMUPAHTOB

OcHOBHBIMU (pOpMaMU CaMOCTOSITEILHON pabOThl U KOHTPOJISE aCHUPAHTOB SIBIISIFOTCSI:

BeinonHenne MHAMBUIYalbHBIX 33JaHUil (KaK pENpOAYKTHBHOIO, TaK M TBOPYECKOTO
XapakTepa), MO3BOJISIIOIIMX JUAarHOCTUPOBATH YpPOBEHb CMOPMHUPOBAHHOCTH Yy aCIUPAHTOB
3HAaHUH, yMEHUH 1 HaBBIKOB 1O AUCLUIUINHE.

CobecenoBanue — popma yueOHOM AeTEILHOCTH, CTIeIIMAIbHAs Oece/ia MPEenoaBaTelis C
aclMpaHTOM, pPAacCUMTAHHAs Ha BBbIACHEHHE O0beMa 3HAHMM aclupaHTa MO ONpPEACICHHOMY
paszeny, TeMme, mpodiemMe M T.I., IMO3BOJSIONIAsl OLEHUTb HUX YMEHHUE apryMEHTHUPOBATh
COOCTBEHHYIO TOYKY 3pEHHs, MpeIoaraliee BCECTOPOHHEE OOCYXAEHHE KaKoro-inbo
BOIIpOCa, MPOOJIEMbI HJIM COTIOCTaBIEHUN MH(POPMAIUK, UJIeH, MHEHUH, IPEIUI0KEHUH.

14. Onucanne KpUTEpHEeB OLCHMBAHNUS 3HAHUH 00y4YaeMbIX, IIKAJ UX OLlCHUBAHUS

14.1. Kputepum onieHMBaHHUs 3HAHUI 00yyaeMbIX HA 3a4eTe MO AUCHUIIHHE:

Omnenka «3aureHo»: OOywaromuiics OOHApYXWJI 3HaHHE OCHOBHOTO  y4eOHO-
MPOrpaMMHOTO MaTepuana B o0bemMe, HEOOXOAMMOM sl JanbHeHIell yaeObl U mpeacTosimen
paboThl TIO CHENHAIBHOCTH, CIPABUJICA C BBITIOJHEHUEM 3aJaHU W KOHTPOJBHBIX PadoT,
MPEyCMOTPEHHBIX MTPOTPaMMO TUCIIUTUTHHEI.

Omnenka «He 3auteno»: OOy4varonuiicss 0OHaApY KW 3HAYUTEIbHBIC MPOOEIBI B 3HAHUSIX
OCHOBHOTO y4€0HO-TIPOrpaMMHOTO MaTepuana, JOMYCTHI NPUHIUIUAIBHBIE OIIUOKH B



BBITIOJIHEHUH TIPElyCMOTPEHHBIX MPOrpaMMOil 3a1aHuil 1 He CrocoOeH MPOJOKUTh 00yYeHHe
WIM TPUCTYNUTh MO OKOHYAHMM AaCMUPAHTYpbl K NPOPECCHOHANBHON JesTeNbHOCTH 0e3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH NUCLUIIIMHE.

14.2. Kputepun oueHMBAHHUA 3HAHMII 00y4aeMbIX HA KaHIMAATCKOM JK3aMeHe IO
CIEelHATbHOCTH

OneHka CTaBUTCS 10 KaXJAOMYy U3 BOIPOCOB KAaHAMAATCKOIO 3K3aMEHa IO
CHELMaNbHOCTH, OLIEHKA 33 9K3aMEH ONpeAessieTcs Kak cpefHee apu(MeTHUecKoe U3 OLEHOK 110
TPEM BOIIPOCAM 3K3aMEHa C COOTBETCTBYIOIIUM OKPYIJIEHUEM 0 LEIOYUCICHHOM 10 NpaBUIaM
apupmeTnueckux onepauuil. IIpy HaJIM4YMKM OLEHKH «HEYIOBIETBOPUTEIBHO» IO OJHOMY M3
BOIIPOCOB CTABUTCS 00IIast OI[CHKA «HEYIOBIECTBOPUTEIHLHOY.

Onenka «Otnm4yHO»: B OTBETE KaueCTBEHHO PACKpBITO coiepkaHue Tembl. OTBET
XOpowo CcTpykTypupoBaH. [IpekpacHO OCBOEH MNOHATUHHBIMA anmapar. lIpomemoHCcTpupoBaH
BBICOKMM YPOBEHb IIOHMMaHus Marepuana. lIpogeMOHCTpHpOBaHO IPEBOCXOJHOE YMEHHE
(bopMyIHpOBaTH CBOM MBICIIH, O0CYX/1aTh AUCKYCCHOHHBIE MoJoKeHHs. [IpencTaBieHs! noaHbIe
OTBETHI Ha JONOJIHUTEIbHBIE BOIIPOCHI 110 TEME.

Onenka «Xopouio»: OCHOBHBIE BOIIPOCHI TEMbI PACKPbITHl. CTPYKTypa OTBETa B LIEIOM
aZekBaTHa TeMe. XOpOLIO OCBOEH MOHATUHHBINA anmapaT. [IpoaeMoHCTpUpoBaH XOpOIIMi
yYpOBEHb TOHMMaHHs Matepuana. [IpogeMoHCTpHpoBaHO Xopoliee yMmeHue (GpopMyIupoBaTh
CBOU MBICIIH, 00CYXJaTh TUCKYCCHOHHBIE MO0okeHus. [IpencTaBieHsl 4acTUUHbIE OTBETHI Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI 110 TEME.

Onenka «YgnoBieTBopuTeabHO»: Tema packpbiTa yacTMUHO. OTBET CTPYKTYypUPOBaH
HeN0CTaTo4yHO. [IOHATHMIHBIA ammapaT OCBOEH 4YacTHYHO. IIpoeMOHCTPUPOBAHO ITOHMMAHHE
OTJIENbHBIX IOJOXKEHUM M3 Marepuana no teme. IIponeMoHCTpUpOBaHbl yJOBIETBOPUTEIBHOE
yMeHue (HopMyIupoBaTh CBOM MBICIH, 00CYX/1aTh TUCKYCCHOHHBIE MOJIOKeHUs. [IpeacraBiens
(parMeHTapHble OTBETHI Ha JIOTOJIHUTENIbHBIE BOIIPOCHI IO TEME.

Onenka «HeynosnerBoputenbHo»: Tema He packpbita. OTBET HE CTPYKTYpHUPOBaH.
[TonaTuitHbIl ammapaT oOCBOEH B HeZocTaToyHOM oObeMe. IloHumanue Marepuana
¢parmeHTapHO€ WM OTCYTCTBYET. lIpomeMOHCTpUpPOBaHO HEyMeHHEe (QOPMYIUPOBAaTH CBOU
MBICIH, OOCYXJaThb JHUCKYCCHUOHHble TMoJIo)keHMs. He  mpeacraBieHbl OTBETHl  Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI 110 TEME.

[Iporpammy pazpaboTanu:
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[Torpyxenko C.B., n.¢.-M.H.

(moamuce)



