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BCTYII

[Iporpama HaByanbHOi nucuumuiiHA “@i3uyHa KiHeTHMKA” CKJIaJeHa BIAMOBIIHO [0
OCBITHBO-TIPO(QECiiHOi (OCBITHbO-HAYKOBOI) HpOrpaMy IMIArOTOBKM JAPYTOro pIiBHIO BHIIOL
OCBITH — Maricrp

cnerniaabHOCTI (Hanpsmy) — 104 — «di3uka Ta acCTpOHOMis»

cremniamizamnii — «}izuka»

1. Onuc HaBYAJILHOI JUCIHHUILIIHA

1.1. Mera BUKJIagaHHs HaBYAILHOI JUCIUIIIIHA
MeToro BUKJIaIaHHS HAaBYAIBHOT TUCIUTUTIHU «Di3UyHa KiHeTHKa)» € HaJaHHS CTyJICHTaM
ySBJIEHb NIPO NPUHLIMIN 1 METOAM ONHCY HEPIBHOBAXHUX CHUCTEM 1 OCHOBHI MIIXOIU 10
(heHOMEHOJIOTTYHOT0 1 MIKPOCKOITIYHOTO aHAJIi3y KIHETHYHHX SBUIIl B TAKUX CHCTEMaXx.
1.2. OcHOBHI 3aBIaHHs BUBUYEHHS qUcHUILIIHUA «DiznuHa KiHeThuka»
- HAaBYUTHU CTYACHTIB BMIHHIO OPIEHTYBAaTHCh B OCHOBHHUX IIJX0JIaX OMHCY KIHETHYHHX
SIBUI B (PI3MYHUX CHCTEMAX,
- HaBYUTU CTYJEHTIB BUKOPUCTAHHIO OCHOBHMX METOAIB ()EHOMEHOJIOIIYHOro 1
MIKPOCKOITIYHOTO aHaJi3y KIHETUYHUX SIBUII,
- HaJaTH CTYAEHTaM YSBJICHHS PO CydYacHi '"rapsdi TOYKH" 1 CydacHy MpoOJIEeMaTHKy
(hi3MKH HEPIBHOBAKHUX CHCTEM.
1.3. KiiabpkicTh KpenuTiB — 3.
1.4. 3aranpHa KinbKicTh rogud — 90.

1.5. XapakTepucTuka HaBYaJIbHOI U CUUIUTIHA
HopmatuBHa

JlenHa hopma HaBUaHHS
Pix miaroroBku
1-i1

Cemectp

1-i

Jlexmii

32 rox.

[TpakTiyHi, cCEMiHAPCHKI 3aHATTS
He nepenbaveni HaBuaIbHUM TUIAHOM
JlaGopaTopHi 3aHATTS
He nepenbayeni HaBuaIbHUM TUIAHOM
Cawmocriiina po6oTa
58 rox.

InauBinyanpHi 3aBOaHHS

He nepenbayeHi HaBYaIbHUM TJIAHOM




1.6. 3amiaHOBaHiI pe3yJIbTaTH HaBYaHHS
3riHO 3 BHUMOraMU OCBITHBO-NIPOQECIHHOI (OCBITHO-HAYKOBOi) MIPOrpaMu CTYJEHTH
MOBUHHI JIOCATTH TAKKX PE3yJIbTaTiB HABYAHHS:
BOJIOAITH NOHATIHUM anapaTtoM (i3UYHOI KIHETUKHU
3HATH TIPUHIUIN 1 MIIXOMU 10 ONUCY KIHETUYHHUX SBUI B HEPIBHOBAKHHUX (PI3UYHUX
crcTeMax
BMITH PO3paxoOBYIOTh KiHETHYHI XapaKTePHUCTHUKN HEPIBHOBAKHUX CUCTEM.

2. TEeMATHYHUI IJIaH HABYAJILHOI AMCIUILTIHI

Po3nin 1. Kineruka noBinnbHux npouecis. /{ugy3is, OpoyHiBCbKHIl pyX, KIHeTHKA
3POCTAHHA 3aPOJAKiB HOBOI (ha3u.

Tema 1. Jlugyzia. @enomenonociunuii nioxio i Mooenb UNAOKOBUX DJIYKAHb.
3akon @ika. DyHnameHTaIbHUN pO3B’SI30K piBHsAHHSA nudysii. CepeqHe KBajpaTHYHA
BIJICTaHb 1 KoedilieHT nudy3ii B MoJeni BUMAIKOBUX OJyKaHb. YsBIEHHsS Ipo cyonudysito 1

cynepandysito

Tema 2. bpoyuiscoxuii pyx. Pieuauns Jlanowceseny .

CroxacruuHe audepeHIliiine piBHAHHSA 1 oro GopmaabHUi po3B's30K. CIiBBIIHOIICHHS
Edinmreiina. Ilepexin Bin piBHsSHHS JlaHkeBeHY 10 piBHSHHS audy3ii i piBHsHHS Dokkepa-
[Inanka.

Tema 3. Buxopucmanmus pienanus @oxxepa-lIlianka ons onucy oughysii 6poyHi6cbKux
YACMUHOK.

Hudy3is B rapmoHiiiHoMy noreHmiani. Judysis Hag notenmiitanm 6ap’epom. Hudysis B
MOTEHIiai 3aCKOYHUKA. YSIBIEHHS MPH OPOYHIBCHKHI MOTOP.

Tema 4. Kinemuxa 3pocmanns 3apookie Hoeoi ¢paszu. Ilouamxosa cmaois.

BuBenennst piBHsHHS @Dokkepa-[Imanka 3 OCHOBHOIO KIHETHYHOTO  PIBHSHHS.
3acrocyBanHs piBHsSHHS @okkepa-lIlnanka B 3amaul Mpo 3pOCTaHHA 3apOJKIB HOBOI (hasu.
Kputnunuii pozmip 3apozaxis. CralioHapHUN MOTIK 3apOAKIB B IPOCTOPI PO3MIPIB.

Tema 5. Kinemuka 3pocmamnHsa 3apookieé H060i ¢azu. Cmaodis Koalecyenyii: meopis

Jihwuys-Cnvo3zosa.

dizuyHa TpUYMHA KoaJecIeHIlii. EBomoIis KpuTHYHOro po3Mipy 3apoakiB. DyHKIIISA
PO3MOILTY 3aPOJIKIB IO PO3MipaM.

Po3ain 2. Kinernune piBusinasa bosabnMana i iioro 3acrocyBaHHsi 1Jisl OITUCY
TPAHCHOPTHHX i BUCOKOYACTOTHHUX SIBHIII.

Tema 1. Kinemuune pieuannsa boavymana i 1i02o 0CHOBHI 81aCMUBOCHII.

PiBastHHs JliyBULIsS s GaraTo4acTHHKOBOI (YHKIIT po3moiny i piBHSHHS boibimana
JUI OJJHOYACTUHKOBOI (yHKIII po3noainy. IHTerpan 3iTkHeHb 1 Horo BiactuBocTi. H-reopema
bonpmana.

Tema 2. Habauowcenns uacy pearaxcayii. 3anuwxosuti onip.
[aTerpan 3iTkHEeHb 3 AoMimkaMu. TpaHcnopTHul dac penakcamii. @opmyna Jpyne mms
CTaTHYHOI TPOBITHOCTI.



Tema 3. Tepmoenexmpuuni seuwja. PeHomeHon02iuHUU | KIHeMUYHUL NIOXO0OU.
Edextu 3eebeka, Ilenpthe 1 TomcoHna. BuBeneHHss (EeHOMEHONOrIYHUX pPIBHSAHB
IIepEeHOCy 3 KIHETUYHOro piBHAHHSA bonbliMaHa.

Tema 4. Tepmoenexmpuuni seuwa. Pospaxynok Kinemuunux xoegiyienmis.
3akoH Bigemana-®panma. CriBBigHOmIEHHS MK KoedinientamMu 3eedeka 1 [1enbThe.

Tema 5. Ipunyun cumempii kinemuunux xoegiyicumie Onzacepa.

@opmyiroBaHHA 1 J0Ka3 npuHOMIY cuMmerpii OH3arepa B TepMiHaX TEPMOAMHAMIUHUX
CHJII 1 TEepMOJMHAMIYHUX TOTOKIB. 3acTOCYyBaHHS HPUHLHUIY CHMETpii IJs  omucy
TEPMOETIEKTPHYHUX SBUIII B TPOBIAHUKAX 1 TepMoan(Dy3ii B OiHApHUX CyMilIax.

Tema 6. Bucoxkowacmomua npogioHicms [  BUCOKOYACMOMHA  OieleKMpUuyHa
npoxukuicms. Ilnazsmonni xeuni i NIA3MOHHI PE30HAHCU 8 HAHOCPYKIMYPAX.

Busenenns ¢opmynu Jlpyae nans BHUCOKOYACTOTHOI i€IEKTPUYHOI MPOHHKHOCTI
eNIEKTPOHHOr0 ra3y. 3acrocyBaHHs (opmynu Jpyne nias onucy IieleKTPUYHOI MPOHUKHOCTI
MeTalliB. Pe3oHaHCHa MOIApU3y€EMICTh METAIIUHOI HAHOYACTUHKH.

Tema 7. Pisnsanus Baacoea. Bucoxkouacmommua OieneKmpuuna NPOHUKHICMb KIACUYHOT
naazmu. 3azacanns Jlanoay.

Cucrema piBHSHb BracoBa 3 camoy3rojpkeHMMH MOISAMH. Po3paxyHOK HieIeKTpUYHOi
MIPOHUKHOCTI KJacu4yHOi mna3mu. 3aracanss Jlanaay i oro ¢isuanuii 3mict. CrieKTp mia3MoBUX
KOJIMBaHb KJIACHYHOI MJIa3MHU.

Tema 8. Ilepexio 6i0 pisuanns borvymana 0o 2iopoouHamiyHux pieHsAHb .
[aBapiaHTH iHTErpally 3iTKHEHb. BUBeNEHHS pIBHSIHb TIAPOAMHAMIKH 3 PIBHSHHS
Bonpumana. KBazipiBHOBaXkHA (QYHKITISI pO3MOALTY.

Tema 9. Tennonpogionicms i 8 ’3Kicmv po3pioAHceHO20 2a3).
BuBenenns piBHsIHB iAeanbHOi TimpomuHamiku. Yucno Kayacena. PospaxyHok
KoeiIi€HTIB TEMJIONPOBIAHOCTI 1 B’A3KOCTI B HAOIM)KEHH1 Yacy pernakcariii

Po3aia 3. KiHeTuka KBAaHTOBHX CHCTEM.

Tema 1. Mampuys eycmunu. Pieusnns ¢pon Hevimana.
Matpuis TYCTUHH YHCTOTO 1 3MIIMIAHOTO CTaHiB. EBOJIOIIS MaTpHIll TYCTUHU B Yaci.
PiBusinus gon HelimaHna.

Tema 2. Jlinitinuii 8i02yK K6AHMOBUX CUCEM 3 HENEePePEHUM CREKMPOM.
Po3B's30k piBHsAHHA ¢oH Heiimana no teopii 30ypeHb. [lieneKkTpuuHa HNPOHUKHICTh
BUPOKEHOT O €NIeKTPOHHOT O ra3y. [IopiBHAHHS 3 KIIACHYHUM BHITaIKOM.

Tema 3. Kinemuka OucKpemuux K6aumosux cucmem.
OnTHYHA CIPUATIAUBICTD JUCKPETHUX KBAHTOBUX CHCTEM. BiTKpUTI KBaHTOBI CUCTEMHU.

Po3ain 4. Beryn 10 cuHepreTuku

Tema 1. Aemokonueanms, OUCUNAMUEHI CMPYKMYPU I XAOC 6 CUNbHO HEPIBHOBANCHUX
cucmemax.

[TpocTi nuHaMiyHi Mojeni aBTOkKoiuBaHb. CaMooprasizaiisi B CHJIbHO HEPIBHOBaXKHUX
cucreMax. bidypkaii i mepexiz 10 xaocy.



3. CTpyKTypa HABYAJIBLHOI TUCHUTLTIHH

HazBu po3aiiiB i Tem Kinekicts roaun
JeHHa hopma
yYChOI'O y TOMY YHCITi
b} 1 na0. 1H]T. C. p.
1 2 3 4 5 6 7

Po3nin 1. KineTuka noBiibHux npouecis. {udgy3isa, 0poyHiBCbKHIl pyX, KiHeTHKA

3POCTAHHA 3aPOAKiIB HOBOI da3u

Tewma 1. 4 2 3
Tewma 2. 4 2 3
Tema 3. 4 2 4
Tema 4. 4 2 4
Tema5.. 4 2 4
Pazom 3a po3ginom | 20 10 18
Po3ain 2. Kinernune piBHsinHsa bosbuMana i iioro 3actocyBaHHs 1J151 OIIUCY
TPAHCHOPTHHX i BUCOKOYACTOTHHUX SIBHIIL
Tema 6 4 2 3
Tema 7. 4 1 3
Tema 8. 4 1 3
Tema 9 4 1 3
Tema 10 4 1 3
Tema 11 4 1 3
Tema 12 4 1 3
Tewma 13 4 2 3
Tema 14 4 2 3
Pazom 3a po3ninom 2 36 12 27
Po3nin 3. KiHeTnka KBAHTOBUX CHCTEM.
Tema 15 4 2 3
Tema 16 4 2 3
Tema 17 4 2 3
Pazom 3a pozaimom 3 12 6 9
Po3nin 4. Beryn 10 cuHepreTuky.
Tewma 18 4 2 4
Pazom 3a pozninom 4 4 2 4
Yevozo 200un 90 32 58
4. Temu ceMiHapcbKkuX (MPAKTUYHHUX, JJA00PATOPHUX) 3aHATH
He nepen0aveni HaBUaIbHUM IJIAHOM.
5. 3aBaaHHs AJ1s caMOCTilHHOI podoTH
Ne Buau, 3MicT caMOCTiIiHHOT poOOTH Kuiekictb
3/m TOJIMH
1 2 3
1 | PiBHsAHHS NapaOoNiqHOrO THITY, PO3B’ 30K 3a JOIIOMOT OO TIEPETBOPEHHS
Jlamaca.
2 | I'aycoBa ¢yHkuist po3noniny. LleHTpanpHa rpaHMYHA TEOpEMa. 3
3 | Audy3is B 30BHIMIHEOMY IOJI 4
4 | dudysis B mpocTopi iMITyJIbCIB 4




5 ACUMIITOTHYHA IIOBEAIHKA Ha cTamil KoajieCl el 4
6 OnHOYacTUHKOBI 1 0araToyacTHHKOBI PyHKIIIT po3noainy. JlaHIroxoKk 3
Bboromo6oBa.
7 | TloOynoBa iHTerpaiB 3iTKHEHbD JIJIS KJIACHYHUX 1 KBAHTOBUX ()YHKIIIH 3
PO3IOALTY .
8 HabGnmxeHHs yacy penakcallii mpy HasBHOCTI JEKiTbKOX MEXaHI3MiB 3
3ITKHEHb.
9 | Edexr 3eebeka st BUPOIHKEHOTO 1 HEBUPOKEHOT'O EIEKTPOHHOT O Ta3zy.
10 | Tenzop mpoBiTHOCTI €IEKTPOHHOIO ra3y B MarHiTHoMy nosii. Po3paxyHok
3 BUKOPUCTAHHSAM KIHETUYHOIO piBHsAHHS bosbliMaHa.
11 | 3acrocyBanns ¢popmyinu pyne 11 3HaXOIKEHHS CIIEKTPY IMTOBEPXHEBHX 3
TJTa3MOHHUX XBUJIb.
12 | CiexTp NOB3/IOBXKHIX 1 MOMEPEYHUX EIEKTPOMATHITHUX XBWJIb B TUIA3MI. 3
13 | HdienekTpuduHa MPOHUKHICTH JBOKOMITIOHEHTHOI IJ1a3MHU 3
14 | BracTUBOCTI PiBHSHB 1J1€aJIbHOI T1IPOIMHAMIKH. 3
15 | MaTpuis ryCTHHY BUIbHOT YaCTHHKHU. BirHepoBchka QPyHKITiSI pO3MOALTY. 3
16 | 3aracanns Jlannay B KBaHTOBIH CHCTEMI. 3
17 | TlornuHaHHs eHeprii noJis AUCKPETHOI KBAHTOBOKO CHCTEMOKO 3
18 | bidypxkarii i xaoc B Bi1oOpakeHHSIX 4
Pazom 58
6. InquBinyanbHi 3aB1anHs
He nepenbaveni HaBUaIbHUM IIJIAHOM.
7. MeToau KOHTPOJII0
Exk3ameHn.
8. Cxema HapaxyBaHHs 0aJiB
[ToTouHwmii KOHTPOJIb, CAMOCTIIHA POOOTa, IHANBIyalbHI 3aBIaHHS
KoHnTponbpHa
poborTa, ) Exsaven
Po3nimm 1-4 nependavyeHa B Pasom (samiosa | Cyma
HaBYaJIbHUM SABMAHHA pobora)
IJIAHOM
T1-T18
- - 100 100
Ikana oniHOBaHHS
Cyma GaniB 3a 'BCi BHAH | OniHka 38 HALIOHAIBHOKO MIKAIIO0
HaBYAJIBHOI  JisIIBHOCTI
MPOTATOM CEMECTPY IJIA €K3aMCHY AJIs 3aHiKy
90 - 100 BIZIMIHHO
70-89 no6pe
3apaxoBaHO
50-69 3aJI0BLJILHO
1-49 HE3aJIOBIJILHO HE 3apPax0oBaHO




9. PexoMeH0BaHa JliTeparypa
OcHoBHa JiTeparypa

1. JIudpmmn E.M., ITutaeBckuii JI.I1. dusznueckas kuneruka. M.:Hayka, 1979.

2. Jlanmay JI.J., Jludmmn E.M. Cratuctuueckas ¢usuka, yacts 1. M.:Hayka, 1964.
3. e I'poot u [1.Ma3yp. HepaBHOBecHast Tepmonnnamuka. M.: Mup, 1964

4. bukxun X.M., Jlsnunua U. U. HepaBHOBecHast TepMoaHAMUKA U U3HYECKAS
kuHeTHka. HayuHo-oOpa3oBaTenbHas cepus «Du3rka KOHISHCUPOBAHHBIX cpeay»; T. 1.
Exatepun6ypr, UnctutyT Qusnku meramios, 2009.

5. bemuunuep B.M. ®u3nueckas KuHETHKA. Y4eOHOE OCOOHE I MarHCTPAaHTOB.
Hosocubupck, HI'Y 1995.

JomnomixkHa jireparypa

1. Risken H. The Fokker-Plank equation. Methods of solution and applications. Berlin -
Heidenberg- New York. Springer 1989.

Xyanr K. Cratuctnueckas mexanuka. M.:Mup 1966.

Mayer S.A. Plasmonics. Fundamentals and applications. Springer - 2007.

Boyd R. W. Nonlinear optics. Elsevier Science. Academic Press. 2003.

bonu-bpyesuu B.JI., KanamnukoB C. I'. ®usuka noxynpoBoanukos. M.: Hayka, 1977.
KmumonTouy FO.JI. Cratuctrueckas pusuka. M.: Hayxka, 1982.

oukwm

10. lTocunanns Ha indopmaniiini pecypcu B InTepHeTi, Bigeo-aekiii, iHie
MeTOAuYHe 3a0e3nedeHHs

1. VYuOoBi maTepianu Ha cailTi kadenapu TeopeTUyHOiI (Pi3uKu

http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students study ukr.html

http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students ref ukr.html

2. Bineonexuii Ta Binkputi ocBiTHI MaTepiasm MOTI. Bigeokypc nekniii «Di3nyHa KiHETHKAY,
nektop wi.-kop. PAH Makcumosn J1.O.

http://lectoriy.mipt.ru/course/TheoreticalPhysics-PhysicalKinetics-14L
3. JlexTopiym matematmuHoi snabopartopii imeni I1.JI.YeOmmeBa. AnomamsHO nudysis 1 ii

3actocyBanns. https://www.lektorium.tv/course/228033



http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students_study_ukr.html
http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students_ref_ukr.html
http://lectoriy.mipt.ru/course/TheoreticalPhysics-PhysicalKinetics-14L
https://www.lektorium.tv/course/22803

