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AHHOTAIMSA

Huctumnna «®dusudeckas MexXaHuKay MpeJHa3HaueHa JJIsi aclUpaHTOB,
obOyuaroruxcs mo crenuanbHocTh 01.02.05 Mexanunka >KUAKOCTH, Ta3a U IUIa3Mbl, U
BXOJIUT B BAPUATHUBHYIO YaCTh y4€OHOTO IUIAHA.

[Ipu  pa3paborke paboueil  mporpamMmbl  y4eOHOW  JTUCHUILIMHBI
ucnosb3oBanbl DenepanbHbld TOCYAApCTBEHHBIA 00pa30BaTENIbHBIA CTaHAAPT
BBICIIET0 00pa3oBaHus (YpOBEHb MOJATOTOBKH KaJIPOB BHICIICH KBAIM(PUKALIUN) TIO
HarnpaBieHuto noarotoBku 01.06.01 MaremaTtnka u MexaHHKa, y4eOHBIN IUIaH
MOATOTOBKHU acrupaHToB 1o crnenuanbHocTh 01.02.05 MexaHuka XKHIKOCTH, rasa
U TUTa3MBlI.

Heab - wu3ydyeHne (PU3HMUECKMX OCHOB TEOPUU IE€peHOca TEIMIOBOrO
W3JIyYEHUs, OCHOBAHHBIX Ha MOAX0JaX KBAa3UKJIACCUYECKON U KBAHTOBOU TEOPHUH.

3anaun:

1. OcBoenue cryaeHTaMu 0a30BbIX 3HAHWN B OOJACTU TEOPUHU MEPEHOCA
TEIJIOBOTO U3Iy4YEHUS;

2. llpuoOpeTeHne TEOpPEeTUYECKHX 3HAHUK B 00JacTH TEOpHHM TMEepeHoca
CEJICKTUBHOT'O TEIJIOBOTO U3JTyUYECHHUS,

3. H3ydenuwe cmnocoOOB TMONy4YeHUs YpPaBHEHHUsI IepeHoca TEeIIOBOrO
U3JIyYEHUS U METOJIaX €ro peuieHus.

KoMnereHuuu BbINYCKHUKA, GopMuUpYyeMble B pe3yJbTaTre H3y4eHHS
TUCHUNITIHHBI

VYHuBepcaabHble KOMIETEHIINU:

VYK-1 CnocoOHOCTh K KpPUTHYECKOMY aHajJU3y U OLIEHKE COBPEMEHHBIX
HAay4YHBIX  JOCTH)KEHUM, TEHEPUPOBAHUIO HOBBIX WJACH TMpU  pEIICHUU
MCCJIEIOBATENLCKUX M MTPAKTUYECKHUX 3a7[a4, B TOM YHCJIE B MEKIUCIUIUIMHAPHBIX

o0acTx.



YK -3 I'0TOBHOCTH y4acTBOBaTh B pabOTe POCCHMCKUX U MEXKIYHAPOIHBIX
UCCIIEIOBATENIbCKUX  KOJUIEKTMBOB IO  PEHICHHWIO HAy4YHbIX M HAy4dHO-
oOpa3oBaTeNbHbIX 3a/1a4.

Oo6menpodeccnoHaTbHBIC KOMITCTCHITUH:

OIK - 1 CnocoOHOCT, CaMOCTOSITENIBHO —OCYIIECTBIATh HAy4YHO-
UCCJIEIOBATENBCKYIO JIEATEIbHOCTh B COOTBETCTBYIOIIEH MpodeccuoHanbHON
o0JacCTH ¢  WCHOJB30BAHMEM COBPEMEHHBIX METOJIOB  WCCIICOBAHUS W
MH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH;

OIIK - 2 T'oTOBHOCTBH K MpPENoAaBaTelIbCKON AEATEILHOCTH MO OCHOBHBIM
o0pa3zoBaTeIbHBIM MIPOTPaMMaM BBICIIETO 00Opa30BaHUs;

[IpodeccrnonanbHbie KOMIETEHITUU:

[IK — 7 YMmenue ucmnonbp30BaTh CUCTEMHBIN MOIXO0 K MCCIIETOBAHUIO
TEXHUYECKUX CHCTEM U BHIPAOOTKE CTpATErH HAYYHOU JIEATETbHOCTH B MPOIECCe
peanu3anuy HayYHbIX U TEXHOJIOTUYECKUX NHHOBAIINA;

IIK — 8 CriocoOHOCTh HCTIOIB30BaTh 3HAHUS B 00JIACTH MAaTEMAaTHUKH H
MEXaHUKHU JUIs TalibHEHUIIEro OCBOCHUS IUCIUILIUH B COOTBETCTBUU € TIpoduiieM
MOATOTOBKH;

IIK — 21 CrocoOGHOCTh CAaMOCTOSTEIIBHO IPUMEHATh METOAbI MEXAaHUKH U
BBIYMCIIUTEILHON MaTeMaTUKH, TEOPETUUYECKHUE, PACUETHBIC U
AKCTIIEPUMEHTAIIbHBIE METO/IbI UCCIEAOBAHUN, METOIbl MATEMATUUYECKOTO U
KOMITBIOTEPHOT'O MOJICIMPOBAHUS K TMOCTAHOBKE M PEIIECHUIO 3a/1a4 (PU3NUECKON
MEXaHHKHU.

Tpeb6oBaHus K YPOBHIO YCBOEHHUS COJEPKAHUS JUCHUILIUHBI.

AcTUpaHThI TOJDKHBI PUOOPECTH CASAYIONMNE 3HAHUS U YMEHUS:

3Hamp:

- (pyHmaMeHTaIbHBIC IOHATHS, 3aKOHBI, TEOPUU KIIACCUUECKOU 1
COBpPEMEHHOU (DHU3UKH;

- MOPSJIKY YUCJICHHBIX BEJIMUUH, XapaKTePHbIC IS PA3IUYHBIX Pa3/IesiOB
busuKy;

- COBpeMEeHHBIE TPOOIeMbI (PU3UKH, XUMHUH, MATEMATUKH;



- METObI (PM3NIECKON MEXaHUKH, pa3paboTaHHbIC Ha 0a3e
KBa3UKJIACCHUECKUX U KBAHTOBBIX IIPEICTABIICHUIA;

- MaTeMaTUYECKUI anmapat TEOpUU MepeHoca TeII0OBOT0 U3TyYeHNUS,;

ymembo:

- abCTparupoBaThCs OT HECYIIECTBEHHOTO IIPU MOJIEIHUPOBAHUN PEATBHBIX
(bU3NYEeCKUX CUTYaIUH;

- TOJTK30BAThCS CBOUMHM 3HAHUSMH TSI perieHust QyHIaMEHTATbHBIX U
NPUKIAAHBIX 33]1a4 U TEXHOJIOTMYECKUX 3a/1a4;

- Ie7IaTh TPABWIbHBIC BEIBOIBI U3 COMTOCTABJICHHS PE3yIbTATOB TEOPUU U
IKCIIEPUMECHTA;

- MCTIOJIK30BaTh CBOM 3HAHMUS JIJISl pellieHUus PyHIaMEeHTaIbHbIX U
MPUKJIATHBIX 337]a9 W TEXHOJOTHUECKHX 3a/1a4, BKIFOYAIOIINX TIPOIIECCH TOPCHHS
U B3pbIBA;

- MPOU3BOUTH YUCIICHHBIE OLIEHKH M0 MOPSIAKY BEJIMYUHBI;

- Ie7IaTh KAYECTBEHHBIC BBIBOJIBI TIPU TIEPEXOIE K IPEACITBLHBIM YCIOBHUSIM B
U3y4aeMbIX Mpoliemax;

- OCBaMBaTh HOBBIC IIPEIMETHBIC 00JACTH, TEOPETUUCCKUE TIOIXOIbI 1
METO/Ibl KOMITBIOTEPHOMN (DU3UKU;

- IOJTy4YaTh HAWTYUIIIHE 3HAYCHUS U3MEPSEMbIX BEJIMUYUH U TIPABUIHHO
OIICHHUTH CTETICHb MX JOCTOBEPHOCTH;

- paboTaTh Ha COBPEMEHHBIX KOMITBIOTEPAX U CYNEPKOMITBIOTEPAX;

- 3(pPeKTUBHO MCIOIB30BaTh UH(OPMAIITMOHHBIE TEXHOJIOTUU U
KOMITBIOTEPHYIO TEXHUKY JJIS TOCTIKCHHSI HEOOXOIUMBIX TEOPETHUSCKUX U
MPUKIIATHBIX PE3yJIbTATOB;

énaoemo:

- HaBBIKAMH OCBOCHHS OOJIBIIIOr0 00beMa HHPOPMAIIUH;

- HaBBIKAMH CaMOCTOSATEILHOM paboThl B 1abopaTopuu u MuTepHeTe;

- KyJIbTYypOH TTOCTAHOBKH M MOJICTUPOBAHMS (PU3HUCCKHX 3a/1a4;

- HaBBIKAMH TPAMOTHOM 00pabOTKHU Pe3ybTaTOB YHCICHHOTO

MOJACIIMPOBAHUA U COIOCTABJICHUS C TCOPCTHYCCKUMHU JAHHBIMU,



- IPAKTUKOW MCCIIEIOBAHUS U PELIEHUS TEOPETUYECKUX U IPUKIIATHBIX
3a/1ad.

CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (36 4ac.)

MOAYJIb 1. ®u3nyeckue 0OCHOBBI TCOPHHU PAAMALMOHHBIX IIPOLIECCOB
(8 uac.)

Tema 1. CrieKTpbI 3JIEKTPOMArHUTHOI0 U3JIy4YeHHS U KJIaccupurkanus
YPOBHEH JHEPIruM aTOMOB M MOJIEKYJI. (2 yac.)

Knaccudukanus crekTpoB 371€KTPOMarHUTHOTO U3ITy4YEHHUS.
Knaccudukanus ypoBHeil sHepruu aToMoB U Mojiekyi. Kinaccuduxarms
pPaJualOHHBIX IEPEXOO0B B ra3ax U IJIa3Me.

Tema 2. BeposiTHOCTH KBAaHTOBBIX IEPEX0/10B M MPABUWJIA 0TOOPA B
AUIOJIBbHOM NPHOIMAKeHUH. BpeMs :KU3HU BO30Y:KIEHHBIX cocTossHUi. Cuiia
ocunsuiaTopa. Koagpduuuenrst JiiHmreiina. EcTecTBeHHasi IIMPUHA YPOBHEH
JHEPIMHU M CIIEKTPAJbHBIX JUHM. (4 yac.)

BBenenne noHATHI BEPOSATHOCTEN KBAHTOBBIX NIEPEX010B. POpMyIMpOBKa
paBul 0TOOpa B AUINOJIBHOM NpuOmmkeHun. OnpeneneHue MOHITHSI BpEMEHU
YKU3HHU BO30YX IEHHBIX COCTOSHUN. BBIBOJ (pOpMyIIbI ISl CHITBI OCUMIUISATOPA.
Beenenue kodgdunirentoB DitHireriHa. [lonydyenne popMybl A1 €CTECTBEHHON
IIMPUHBI YPOBHEN DHEPIUU U CIIEKTPAJIbHBIX JIUHUMN.

Tema 3. MomHOCTh MCITYCKAHUSI U MOTJIOIIEHUsI. 3aCeIeHHOCTH
KBaHTOBBbIX ypoBHeil. Koagpuuuent noriomenusi. HepaBHoBeCHbIE CIIEKTPbI
HCIIYCKAHUA U UX MHTEHCUBHOCTH. KOHTYpBI ClieKTpaibHBIX JIMHUI.
Yuupenue crieKTpajabHbIX JUHMK.(4 Yac.)

ITonydeHne COOTHOIEHNN 111 MOLITHOCTH UCITYCKaHUS U MOIJIOLIECHHUS.
@opMyIMpPOBKA KUHETHYECKUX YPABHEHUMN JIJIS1 3aCEJIEHHOCTH KBaHTOBBIX
ypoBHei. [Tonyuenue 0600menHoi GopmyIsl 11 KOG GUITMEHTA TOTIIOIICHHS.
BBeneHne noHATUI HEPAaBHOBECHBIX CIIEKTPOB UCITYCKAHUSA U UX UHTEHCUBHOCTH.
Knaccudukanys KOHTYpOB CIEKTPaJIbHBIX JIMHUNA. Pa3Hble TUIIBI YITUPEHUS

CIIEKTPaJIbHBIX JIMHHM.



Tema 4. Buabl 1BHKeHHUS B MOJIEKYJIaX U THIIbI MOJIEKYJISIPHBIX
CIeKTPoOB.(4 yac.)

CBs13b KBa3HKJIACCUYECKUX M KBAHTOBBIX MPECTABICHUIN IIPU ONMCAaHUU
BUJIOB ABMKEHUS B MOJIeKyax. Kinaccudukarus THTIOB MOJIEKYJISIPHBIX CIIEKTPOB.

MOIYJIb 2. OcHOBHbIE XapaKTEePUCTHKHU TEOPHH NMEPEHOCA TENJI0BOI0
u3jaydeHus. (8 yac.)

Tema 1. CniekTpajibHAsi HHTEHCUBHOCTDb U3JIy4Y€HUSA 1 MOMEHThI
CINIEKTPAJIBLHOM NHTEHCUBHOCTH. (2 4ac.)

OrnpeneneHue MOHATHS CIEKTPATIbHOW MHTEHCUBHOCTH U3 TyUYCHHUS.
OU3NYECKUN CMBICT MOMEHTOB CIIEKTPAIbBHON MHTEHCUBHOCTH.

Tema 2. KoadppuumeHTHI NOTJIONIEHNUSsI, HCITYCKAHHMS U paccesiHusl. (2
qac.)

deHOMEHOJIOTUYECKOE onpeieieHre KO3 UIIUEHTOB MOTIIOIIECHHUS,
UCITYCKaHUS U PACCESTHUS.

Tema 3. Koa¢punuentsl JiiHmreiina. (2 yac.)

Onpenenenue ko3 dunreHToB DitHiTeiiHa. CBs3b KOAPOUIIMEHTOB
MOTJIOIIEHUS U UCITYCKAHMS C KO3 PUIIMEeHTaMU DIHIITEWHA.

Tema 4. ®ynnaMeHTaIbHbIE 3aKOHBI TEILUIOBOTO U3Jay4eHus. (2 yac.)

dopmynupoBka 3akoHoB [lnmanka, Kupxroda, Jlambepra, byrepa.

Tema 5. IIpudianxenne JOKAJILHOTO TEPMOAUHAMHUYECKOT O
PaBHOBeCHS.

(2 vac.)

Onpenenenre NpUHIMIA AETALHOTO paBHOBecus. [Tpubnmxenue
JIOKaJIbHOTO TEPMOJIMHAMUYECKOTO PABHOBECHS.

Tema 6. YpaBHeHHe nepeHOCa CeJIeKTHBHOI0 TEINJI0OBOT0 U3JIyUYeHMS.

(2 yac.)

BBIBOI[ YpaBHCHU: IICPCHOCA CCIICKTHUBHOTI'O TCIIJIOBOTO U3JTYUCHUA.



MOAYJIb 3. MeToasb! pellieHUsi ypaBHEHHUsI ePeHOCA TENJI0BOr0
u3jy4enus. (8 yac.)

Tema 1. Knaccngukanus MeTo10B pelieHusi ypaBHEeHUs nepeHoca. (2
qyac.)

Knaccugukanus MeTo10B pelieHts ypaBHEHHs [IEPEHOCa.

Tema 2. MeToabl HHTETPUPOBAHNUS YPABHEHHS NIEPEHOCA 110 YIIOBBIM
nepeMeHHbIM. (2 yac.)

[Ipocreiimme meroapl. Moaens miockoro cios, Meroa HIBapummnbaa-
ycrepa, nuddy3nonHoe mpubIMKEHHEe, METO DIIMHITOHA.

Tema 3. MeToasb! chepruecknx rapMoHmK. (2 yac.)

Metonaps! chepuueckux rapmoHuk. ['pannunsie yciaosust Mapka u Mapiaka.

Tema 4. MeToabl IMCKPETHBIX OPAUHAT U IMCKPETHBIX HANIPABJIEHHUH.
(2 yac.)

MeToabl TUCKPETHBIX OPANHAT U JUCKPETHBIX HAMIPABICHUM.

Tema 5. [Ipo6JieMbl 1 MeTOAbI HHTETPHPOBAHUS YPABHEHHS MepeHOCa
U3JIy4YeHHS 10 CIeKTPY. (2 yac.)

[IpoGneMbl 1 METOIbI MHTETPUPOBAHUS YPaBHEHUS IEPEHOCA UBITYUYCHUS TI0
CIIEKTDY.

Tema 6. MeToabl CTOXaCTHYECKOT0 MOAeJIMPOBaHMusl. (2 Yac.)

MeTtoabl CTOXaCTUYECKOTO MOAEITUPOBAHUSI.

KOHTPO.JIb JOCTUXKEHUS LEJIEH KYPCA
Bomnpocsl k 3K3aMeHy
CHexTpshl 3JIEKTPOMarHUTHOTO U3JIYYEHUS.

Knaccudukanus ypoBHeH SHEPTHH aTOMOB U MOJICKYJI.
Knaccudukanus paaualiioOHHbIX EPEX0I0B B ra3ax M Iia3Mme.
BepoATHOCTH KBAHTOBBIX ITEPEXO/IOB

[IpaBuna orOopa B TUTIOIBHOM MTPUOJIMIKEHUH.

BpeMs ku3HM BO30YKIEHHBIX COCTOSIHU.

Cuia ocumsuisiTopa.

KoaddunmenTsr SiHIITEHHA.
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EcrecTBeHHas MpUHA YPOBHEU YHEPTUU U CIIEKTPAJIbHBIX JIMHUM.
10.MoutHoCTH UCTYCKaHUS U TIOTJIOMICHHUS.

11.3aceneHHOCTH KBAHTOBBIX YPOBHEH.



12.KosppuirieHT noriaouieHus.

13.HepaBHOBeCHBIEC CIIEKTPHI UCITYCKAHUS U UX HHTEHCHUBHOCTH.

14 . KoHTYyphI CIEKTPAJIbHBIX JTUHUH.

15.YmmpeHue crieKTpaabHbIX JTUHUH.

16.Bunibl ABM>KEHHS B MOJIEKYJIaX M TUITBI MOJIEKYJISIPHBIX CIIEKTPOB.

17.0OcHOBHBIE XapaKTEPUCTUKHU TEOPHUH MEPEHOCA TETIOBOTO U3ITyUYEHHUS.

18.CniexTpasnibHas ”HTEHCUBHOCTD U3ITYyUYCHUS

19.MoMeHTBI CIIEKTPaTbHON HHTEHCUBHOCTH.

20.®eHoMeHOIOTHYECKOE OmpeieieHne Kod((OUIIMEHTOB MOTIOMIECHUS,
WCITyCKaHUs U PACCESTHHSL.

21.CBs3b K03(h(HUIIMEHTOB MOTJIOMICHUS ¢ KO3 duimenTaMu DUHIIITEHHA.

22 .®yHIaMEeHTAIbHBIE 3aKOHBI TETTIOBOTO U3ITyUEHUSI.

23.3akoH [1nanka

24 .3akon Kupxroda

25.3akon JlambGepra

26.3axoH byrepa.

27. IlpuHIUT AETaTFHOTO PABHOBECHS.

28.11pubmkeHne T0KaIbHOTO TEPMOAMHAMUYECKOTO PAaBHOBECHS.

29.YpaBHeHHUE MepeHOca CEIEKTUBHOTO TETNIOBOTO U3ITyUYCHHUS.

30.Knmaccudukamnmsi METOIOB peIICHUs YpaBHEHUS TIEpeHOCA.

31.[Tpubnmxenus mpeaeabHBIX ONTUYECKUX TOJIIIUH.

32.MeTopI MHTETPUPOBAHUS YPAaBHEHUS TIEPEHOCA 10 YTIIOBBIM MTEPEMEHHBIM.

Mopens mIOCKOTO CHOA.

33.MeToabl MHTETPUPOBAHUS YPAaBHEHUS TIEPEHOCA 10 YTIIOBBIM MTEPEMEHHBIM.

Meron HIBapummnsaa-Ilycrepa.

34.MeToapl MHTETPUPOBAHUS YPaBHEHUS TIEPEHOCA 10 YTIIOBBIM MTEPEMEHHBIM.

Hubdy3rnonnoe npubInxeHue.

35.MeToabl MHTErPUPOBAHUS YPABHEHUS IEPEHOCA 110 YTIIOBBIM IIEPEMEHHBIM.

Mertoa DaauHTTOHA.

36.Metoabl chepuyecKkux rapMOHUK.



37.I'pannunsie ycnoBus Mapka u Mapiaka.

38.MeTo1pI TUCKPETHBIX OpIUHAT.

39.MeToabl TUCKPETHBIX HAIIPABICHHIA.

40.1TpoGneMbl 1 METObI HHTETPUPOBAHUS YPABHEHHSI IEPEHOCA U3ITYUCHHUS 110
CIIEKTpY.

41.ITpobnemMbl HHTETPUPOBAHUS YpaBHEHU MEPEHOCA U3TYyUYCHHUS IO CIIEKTPY.

42.MeTo1bl UHTETPUPOBAHUS YPABHEHHUS IEPEHOCA U3ITYUCHHUS 10 CIIEKTPY.

43.MCTOI[I>I CTOXAaCTHUYICCKOI'O MOACIUPOBAHHA.

YUYEBHO-METOANYECKOE OBECINHEYHEHUE JUCHUITJINHBI
OcHoBHas JIUTEpaTypa
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