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BCTYII

[Iporpama HaBuanbHOI TUCHMIUTIHK “@i3HYHA KiHeTHKA” CKIIaJeHa BiJIIOBIIHO JI0 OCBITHHO-
npodeciitHoi (0OCBITHRO-HAYKOBO1) MPOrpaMH MiATOTOBKHU JIPYTOTO PiBHIO BUIIOI OCBITH — MaricTp
crienianbHOCTI (Hanpsimy) — 104 —«dizuka Ta acTpOHOMISI
OCBITHBO-HAyKOBa Mporpama - (izuka
OCBITHBO-TIpO(eciitHanporpama — dizuka
1. Onuc HABYAJIBHOI AMCHMILTIHA

1.1. Mera BuKIIajaHHs HaBYaJIbHOI JUCITUILIIHA
MerTor0 BUKJIalaHHs HaBYAJIbHOT AUCHUILTIHY «D131uHa KIHETUKA)» € HaJJaHHS CTYACHTaM
ySBIIEHb TPO NPUHIMINA 1 METOIM ONHCY HEPIBHOBAXHMX CHUCTEM 1 OCHOBHI HIiAXOIH [0
(hEeHOMEHOJIOTTYHOTO 1 MIKPOCKOTIIYHOTO aHAJII3y KIHETUYHHX SBHUIIl B TAKUX CHCTEMaX.
1.2. OcHOBHI 3aBIaHHs BUBYEHHS JUCHUILUTIHA «DPIi3MyHa KIHETHKA
- HABYUTU CTY/ACHTIB BMIHHIO OPIEHTYBaTHCh B OCHOBHHX IiJXOJaX OMUCY KIHETHYHUX
SIBHII B (DI3MYHUX CHCTEMAX,
- HaBUYUTH CTYACHTIB BHUKOPUCTAaHHIO OCHOBHHX METOJIB (PEHOMEHOJOTIYHOrO 1
MIKpPOCKOTMIYHOTO aHaJTi3y KIHETUYHUX SIBHIL,
- HaJIaT¥ CTyJICHTaM ySBIJICHHS PO CYYacHi "rapsyi Touku'" 1 cydacHy npobieMaTHKy Gi3uku
HEPIBHOBKHUX CHCTEM.

Komnemenmnocmi, wo 3abe3neuyomvcs OUCYUNTIHOIW:

* 31aTHICTD PO3B’SA3yBaTH CKJIAIHI CIIEIiasli30BaHi 3aqa4i Ta MPaKTUYHI TpoodiaeMu 3 Gi3uKu
Ta/abo acTpoHoMii y mnpodeciiiHiif aismbHOCTI ab0 y Ipoleci MNOJAJbLUIOr0 HaBYaHHA, LIO
nepenbavae 3acTOCYBaHHS TEBHHX Teopid 1 wmeromiB (Qisuku Ta/abo acTpoHOMil i
XapaKTepU3yeThCs CKIIAHICTIO Ta HeBU3HaveHIcTIo yMoB (IK).

* 3IATHICTH 710 a0CTPAKTHOIO MHUCIICHHSI, aHami3y Ta cunte3y (3K-1).

* 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPaKTHYHUX cuTyalisx (3K-2).

» HaBuuku BUKOpUCTaHHS iHPOPMAIiHUX 1 KOMyHiKaIiitHuX Texrouorii (3K-3).

* 3natHicTh OyTH KpUTHYHHM i1 camokpuTuaHuM (3K-4).

* 3maTHICTH MpuiiMatu o0rpyHToBani pimeHHs (3K-5).

 HaBuuku mixxocobucticHoi B3aemoii (3K-6).

* 3IaTHICThH OIIIHIOBATH Ta 3a0€3MeuyBaTH IKiCTh BUKOHYBaHHUX pooiT (3K-8).

* BusHaueHicTh i HAMONETIMBICTh MOJI0 MOCTABJICHHX 3aBIaHb 1 B3ATHX 000B’s13kiB (3K-9).

* 3IATHICTh CHIIKYBATHUCS JCPKABHOK MOBOIO SIK YCHO, Tak i mucbMoBo (3K-12).

* 3MATHICTH CHIIKYyBaTUCS iHO3eMHOI0 MOBOO (3K-13).

* 3HaHHS 1 PO3YMIHHS TEOPETUYHOIO Ta €KCIIEPUMEHTAIbHOI0 0a3ucy cydacHoi (pi3uku Ta
actporomii (OK-1).

* 31aTHICTh MPAIIOBATH 13 HAYKOBUM OOJIaHAHHSAM Ta BHUMIPIOBAJILHUMH MpHIaJaMH,
00pOoOIIATH Ta aHANII3yBaTH pe3ynbTaTh Aociimkens (OK-4).

* 31aTHICTh BHUKOHYBaTH OOYHMCIIOBAJIbHI EKCIIEPUMEHTH, BHUKOPHCTOBYBAaTH YHCEJIbHI
METO/M JUIs PO3B’A3yBaHHA (PI3MUYHUX Ta ACTPOHOMIYHMX 33]1a4 1 MOZETIOBaHHS (DI3UYHUX CUCTEM
(DK-5).

* 3IaTHICTh MOJIEITIOBATH (Pi3UYHI CUCTEMH Ta aCTpPOHOMIYHI siBuIna i mpoueck (OK-6).

* 31aTHICTh BUKOPUCTOBYBAaTH 0a30Bi1 3HaHHS 3 (PI3UKH Ta acTPOHOMIi JUIsI PO3YyMIHHS
Oy/Z0BU Ta MOBEIHKY MPUPOIHUX 1 INTYYHUX 00 €KTIB, 3aKOHIB ICHYBaHHS Ta €BOJIOLIT BeecBiTy
(DOK-7).

* 3IaTHICTH MpPAIIOBATH 3 JUKEpEJIaMu HaBYaJIbHOI Ta HaykoBoi iHpopmarii (OK-9).

31aTHICT CAaMOCTIHHO HaBYATHCS 1 OTAHOBYBATH HOBI 3HaHHA 3 (PI3UKH, aCTPOHOMII Ta
cymixkauX ramyseit (OPK-10).

+ YcBigomieHHS MPoQeciiHUX eTUYHUX aCNeKTiB (PI3MUHUX Ta aCTPOHOMIYHHX JOCTIKEHB

(DPK-12).



+ OpieHTallis Ha HAWBUILI HAYKOBI CTAHAAPTH - 00I3HAHICTH 1010 QyHAAMEHTATBHUX
BIJIKPUTTIB Ta TEOPIii, SIKI CYTTEBO BIUIMHYJIA HA PO3BUTOK (PI3UKH, aCTPOHOMII Ta 1HIINX
npupoaHrunx Hayk. (DK-13).

* 31aTHICTh 3100yBaTH J10IATKOBI KOMITETEHTHOCTI Yepe3 BUOIPKOBI CKJIAZI0B1 OCBITHBOI
pOrpamMH, CaMOOCBITY, HeopMmalbHy Ta iHpopMabHy ocBiTy (PK-14).

1.3. KinbKicTh KpeauTiB — 3.
1.4. 3aranpHa KUIbKiCT ToauH — 90.

1.5. XapakTepuCcTHKa HaBYAJIbHO1 AUCITUTLTIHI

HopmaruHa

Jenna ¢popma HaBuaHHS

Pik miaroroBxu

1-i

Cemectp

1-i

Jlekuii

32 rox.

ITpakTHuHi, CeMiHApCHKi 3aHATTS

He nepenbayeHi HaB4aIbHUM TUIAHOM

JlaGopaTopHi 3aHATTA

He nependayeHi HaBYaIbHUM TUIAHOM

CamocrTiitHa poboTa

58 rox.

InauBiTyanbHi 3aBIaHHS

He nepenbayeHi HaB4aaIbHUM TJIAHOM




1.6. 3amiaHoBaHi1 pe3yIbTaTH HaBUYaAHHS

3rifHO 3 BUMOTaMM OCBITHBO-HAYKOBOi(OCBITHBO-TIPO(ECIHOT) MpOrpaMu CTYICHTU
NOBUHHI JOCSTTH TaKUX PE3YJIbTaTiB HaBUYaHHS:

3HaTH, po3yMITH Ta OyTH 3/aTHUM 3aCTOCOBYBATH Ha MpodeciiHOMY piBHI NPUHIMIH i
HiIXOAX 10 ONKCY KiIHETUYHUX SIBUII B HEPIBHOBAKHUX (i3MUHHMX CHUCTEMaxXJIsl BCTAHOBIICHHS,
aHaJi3zy, TIIyMaueHHsI, MOSICHEHH 1 Kiacu]ikalii cyTi Ta MEXaHi3MiB pi3HOMaHITHUX (I3MYHHX
SIBUII] 1 TIPOLIECIB, sKi BiJOYBAIOTHCA y MAaKpPOCKOINYHHUX CHCTEMaX, 3 METOI PO3B’SI3yBaHHS
TUNOBUX (PI3MUHUX 3a7a4, BOJIOAITH NOHATIHHUM anapaToM (i3u4HOT KIHETUKHU.

Bytn 37matHMM 3acTOCOBYBaTM MaTeMaTH4YHI 3HaHHSA 3 Teopii HMOBIpHOCTEH Ta
MaTeMaTHYHOI CTATUCTHKH 3 METOI0 OTPUMAHHA (PI3UYHUX XAPAKTEPUCTUK MAKPOCHCTEM TaKUM
YUHOM, 1100 Ha OCHOBI BiJJOMHX BJIACTUBOCTEH OKPEMHX YACTHHOK Ta IX B3a€MOJIii, BMITH
pPO3paxoByBaTH KiHETUYHI XapaKTEPUCTHKH HEPIBHOBAXKHUX CHUCTEM.

IIpoepammi pezynomamu HAB4AHHA, WO 3a0e3NeYYI0MbC OUCYUNTIHOIN:

* 3HaTH, PO3YMITH Ta BMITH 3aCTOCOBYBATH Ha 0a30BOMY piBHI OCHOBHI IOJOXEHHS
3arajabHOI Ta TECOPETHYHOT (Di3UKH, 30KpeMa, KIIACHIHOI, PEIISITHBICTCHKOT Ta KBAHTOBOT MEXaHIKH,
MOJIEKYJISAPHOT (P13UKH Ta TEPMOANHAMIKH, €JIEKTPOMarHeTu3My, XBHJIbOBOI Ta KBAHTOBOI ONTHUKH,
¢i3ukM aromMa Ta aTOMHOTO sApa IS BCTAHOBIICHHS, aHAJi3y, TIyMadeHHs, MOSICHEHHS M
kiacudikamii cyTi Ta MEXaHi3MiB PI3HOMAHITHUX (I3UYHUX SIBUII 1 MPOIIECIB AT PO3B’SI3yBaHHS
CKJIQJIHUX CIICIIaIi30BaHMX 33/1a4 Ta NPaKTHYHHUX poOiieM 3 ¢i3uku Ta/abo actponomii (ITPH-1).

* 3HaTu 1 pO3yMITH (i3UYHI OCHOBU ACTPOHOMIUHHUX SBMII: aHAJi3yBaTH, TIYMAayHUTH,
MOSICHIOBATH 1 KJIacH(iKyBaTu OyZOBY Ta €BOJIOLII0 acCTpOHOMIYHHX 00’ €kTiB BeecBiTy (mumaner,
3ip, MJIAHETHUX CHCTEM, FaIaKTHK TOIIO), a TAKOK OCHOBHI (pi3WYHI MpoLIeCH, sIKi BiIOYBaIOTHCS B
nux (ITPH-2).

* 3HaTH 1 pO3YMITH EKCIIEPUMEHTaIbHI OCHOBM (DI3UKU: aHai3yBaTH, OIMCYBATH,
TIYMAuuTH Ta TMOSICHIOBATH OCHOBHI E€KCIIEPHMEHTAJIbHI MiATBEPKCHHS ICHYIOUUX (Di3MuHUX
teopiii (ITPH-3).

* 3HaTH OCHOBHI aKTyaJibHi Ipo0sieMu cydacHoi ¢izuku ta actporomii ([TPH-5).

* OLiHIOBAaTH BIUIMB HOBITHIX BIJIKPUTTIB Ha PO3BUTOK Cy4acHOi (Pi3UKM Ta acTpOHOMIl
(TTPH-6).

* Po3ymiTu, aHami3yBaTH 1 MOSICHIOBATH HOBI HAyKOBi1 pe3yibTaTH, OAEp)KaHI Yy XO.l
NPOBEJCHHS (Pi3MYHHUX Ta ACTPOHOMIYHUX JOCIIKEHB BiAMOBIIHO 10 cneniamizaii (ITPH-7).

* Matu 0a30BI HaBUYKM CaMOCTIHHOIO HaBYaHHSA: BMITH BiJIIYKOBYBAaTH HOTpPIOHY
iH(popMallil0 B JIPYKOBAaHHWX Ta €JEKTPOHHUX JDKEpenaX, aHali3yBaTH, CHCTEMaTU3yBaTH,
PO3YMITH, TAYMAUYUTH Ta BUKOPUCTOBYBATH ii JUIsl BUPIIICHHS HAYKOBHUX 1 MPUKJIAJHUX 3aBIaHb
(TTPH-8).

* BMiTH ynopsiikoByBaTH, TIIyMauyUTH Ta y3arajJbHIOBAaTH OJiepKaHi HAyKOB1 Ta MPaKTUYHI
pe3yabTatu, pobutn BucHoBKH ([TPH-11).

* Pozymitu 3B’s30K (pi3uKH Ta/ab0 acTpPOHOMIT 3 IHIIMMHU IPUPOJHUYUMU Ta 1H)KEHEPHUMHU
HayKaMd, OyTH 00i13HAHWM 3 OKPEMUMH (BIAMOBIIHO 10 CHEIiaiizaiii) OCHOBHUMH TOHITTSIMU
npuKiIaaHoi (Hi3MKH, MaTepialo3HABCTBA, 1IHXKEHEPii, XiMii, O10JI0TiT TOIIO, a TAKOK 3 OKPEMUMHU
00’exTaMi (TEXHOJIOTIYHUMH IMpolecaMH) Ta NPUPOJHUMH SBHUIIAMH, IO € TMPEIMETOM
JIOCITIJKeHHS 1HIIUX HAyK 1, BOJHOYAC, MOXKYTh OyTH IpeaMeTaMu Gpi3nyHuX a0 aCTpOHOMIYHUX
nocnimkens (ITPH-13).

* 3HaTU 1 PO3YMITH poOJb 1 Micie (i3uKH, aCTPOHOMIi Ta IHIIMX HPUPOAHUYMX HAYK Y
3arajibHii CUCTEeMI1 3HaHb MPO MPHUPOAY Ta CYCHIIBCTBO, Y PO3BUTKY TEXHIKM M TEXHOJOTIHN Ta y
¢dopmyBaHHI cygacHoro HaykoBoro cBitorisny (ITPH-17).

* Po3ymiTu 3HaueHHA OGI3UYHUX JOCHKEHb JUIsl 3a0e3MeueHHsl CTajoro pPO3BUTKY
cycninbcra (ITPH- 22).

* Po3ymiTu icTopito Ta 3aKOHOMIPHOCTI po3BUTKY (hisuku Ta actpoHomii ([TPH-23).

* Pozymitu wmicne (i3uku Ta acTpoHOMii y 3arajbHii CHCTeMi 3HAaHb PO HPUPOAY 1
CYCHIJIbCTBO Ta Y PO3BUTKY CYCIIIbCTBA, TEXHIKH 1 TexHouorii (ITPH-24).
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* MaTu HaBUYKH CAaMOCTIMHOTO MMPUAHSATTS PIIIEHh CTOCOBHO CBOIX OCBITHBOI TPAEKTOPII Ta
npodeciitnoro po3zsutky (ITPH-25).

2. TeMAaTHYHUH IJ1aH HABYAJILHOI JUCIMILTIHA

Po3nin 1. Kinernka nosinnbHux npouecis. Jndy3isa, OpoyHiBCcbKHi pyX, KiHeTHKa
3POCTAHHS 3aPOJKiB HOBOI (pa3u.

Tewma 1. qudy3is. DeHOMEHOIOTIYHUHN TiX11 1 MOJCIIb BUNIAAKOBUX OJTyKaHb.
3akon ®Pika. OyHAaMEHTAIBHUI PO3B’ 30K piBHAHHSA audy3ii. Cepeane KBaapaTudyHa
BiJIcTaHb 1 KoedimieHT audy3ii B MOJeNi BUIMAIKOBUX OJIyKaHb. YSBICHHS Ipo cyoaudysito i

cynepaudysiro

Tema 2. bpoyHiBcbkuii pyx. PiBusinHs JlanxeBeHa.

Croxactuune audepeHiiiine piBHSIHHA 1 oro dopmanbHui po3B'sa30K. CIiBBIAHOIICHHS
Eitamreiina. Ilepexin Bin piBHsHHA JlamkeBeHa m0 piBHsAHHA nudysii 1 piBHaHHS Dokkepa-
Ilmanka.

Tema 3. Bukopucranns piBHsHHS Pokkepa—Ilnanka mist onucy nudysii OpoyHIBCHKUX
YaCTHHOK.

Hudysis B rapmoniitHoMy notermiani. Audysis vag norenuiitaum 6ap’epom. dudysis B
MOTEHIIIaTi3aCKOYHHKA. Y ABJIEHHS IPU OPOYHIBCHKUI MOTOP.

Tewma 4. Kinetuka 3poctanHss 3apoJikiB HOBO1 ¢a3u. [Touarkosa cTamis.

Buenennss piBasHH @Doxkepa—Ilmanka 3 OCHOBHOTO KIHETHYHOTO PIiBHSIHHS.
3actocyBaHHs piBHAHHSA QDokkepa—[lnaHka B 3amadi Ipo 3pOCTaHHS 3apojKIB HOBOI (as.
Kputnuanii po3mip 3apoakiB. CrarioHapHUH MOTIK 3apOJKIB B IPOCTOP1 pO3MIpiB.

Tema 5. Kineruka 3poctanHs 3apoakiB HOBOI (a3u. Crazais KoaJleCUEHIi: Teopis

Jlipmuns—Cnpo30Ba.

®diznyHa nmpuurMHa KoasnecleHuii. EBoinomniss KpuTudHoro posmipy 3apojkiB. DyHkIis
PO3MOILTY 3apPOJIKIB IO pO3Mipam.

Po3nin 2. Kinernune piBHssHHsA bosabiMana i iioro 3acTocyBaHHs VIl ONHCY
TPAHCHOPTHHUX i BUCOKOYACTOTHHUX SIBMIIL.

Tewma 1. Kinetnune piBHsiHHg bosbiiMana 1 H0ro OCHOBH1 BJIACTUBOCTI.

PiBHsanHs JliyBumns auis GaraTo4acTUHKOBOI (PyHKIIT po3monauty 1 piBHSAHHA boibimana
JUIsL OJTHOYACTUHKOBOI (DyHKIIT po3noniny. [HTerpan 3iTKHeHb 1 HOro BiIacTHBOCTI. H-Teopema
bonpMaHa.

Tema 2. HaGmmkeHHs yacy penakcarii. 3aMIIKOBUHN OIIip.
[aTerpan 3iTkHEeHb 3 momimkamu. TpaHcmopTHHI Yac penakcarii. @opmyna Hpyae s
CTaTUYHOT MPOBITHOCTI.

Tema 3. TepmoenexTpuuHi siBuia. OeHOMEHOIOTTYHUN 1 KIHETUYHHUH MiTXOIH.
Edexrtu 3eebexka, Ilenbthe 1 Tomcona. BuBeneHHs! G€HOMEHOIOTTUHUX PIBHSAHD EPEHOCY
3 KIHETHYHOTO piBHSHHS bosbIimaHa.

Tema 4. TepmoenexkTpuuHi sBUIIA. Po3paxyHOK KiIHETHUHUX KOE(]Iilli€HTIB.
3akon Binemana-®panna. CriBBigHOMIEHHS MiXk KoedimieHTamu 3eeoeka 1 [lenbThe.



Tewma 5. [Ipunnun cumertpii kiHeTHIHUX KoedirieHTiB OH3arepa.

®opmyItoBaHHS 1 10Ka3 NpUHIUITY cuMeTpii OH3arepa B TepMiHaxX TEPMOANHAMIYHUX CHIT
1 TepMOAMHAMIYHHMX TOTOKIB. 3aCTOCYBaHHS MIPUHIUITY CUMETPIi I OMHUCY TEPMOCIEKTPUIHUX
SIBUI B MMPOBITHHUKAX 1 TepMoan(]y3ii B OiHapHUX CyMilIax.

Tema 6. BrucoxouacToTHa MPOBITHICTH 1 BUCOKOYACTOTHA Ii€NEKTPUYHA MPOHUKHICTb.
[Tna3mMoHHI XBUJII 1 TITA3MOHHI PE30HAHCH B HAHOCTPYKTYpax.

Busenenns ¢opmymu Jlpyne Ui BHCOKOYACTOTHOI AIETEKTPUYHOT MPOHUKHOCTI
SJIEKTPOHHOTO Ta3y. 3actocyBaHHS ¢Gopmynu Jlpyzae s OmuCy AieNeKTPUYHOI HMPOHUKHOCTI
MmeTaiiB. Pe3oHaHCHA NOISIPU3YEMICTh METAIIYHOI HAHOYACTHHKH.

Tema 7. PiBusuas BrnacoBa. BucokowyactoTHa nieleKTpUYHA NMPOHUKHICTH KIACHYHOI
iasmu.3aracanss Jlannay.

Cuctema piBHSHb BriacoBa 3 caMOy3rokeHUMH MOJISAMHU. PO3paxyHOK IieNeKTpUYHOl
IPOHUKHOCTI KJIacH4HOi ma3mu. 3aracanus Jlanaay 1 fioro ¢izuynuii 3mict. CHekTp I1a3MOBUX
KOJINBAaHb KJIIACUYHO] IJIa3MH.

Tema 8. Ilepexin Bix piBHsHHS BosbliMaHa 70 TiIpOANHAMIYHUX PIBHSHB.
IuBapianTu iHTerpany 3iTKHEHb. BuBeNeHHS pIBHAHb TiAPOJAWHAMIKM 3 PIBHSHHSA
Bonbimana. KBazipiBHOBaYKHA (QYHKITIST PO3ITOJILTY.

Tema 9. TenIoNMpoOBIAHICTE 1 B’SI3KICTh PO3PIIKEHOTO Ta3y.
BuBenenns piBHSIHB 11eanbHOI rigpoauHamiku. YucinoKuyncena. Po3paxyHok koedilieHTiB
TETUIOTIPOBITHOCTI 1 B’A3KOCTI B HAOJIMKEHHI 4acy peaKcamii

Po3aia 3. KineTnka KBAHTOBHX CHCTEM.

Tema 1. Matpuus ryctunu. PiBHsHHa ¢poH Heiimana.
Matpuiis TyCTUHH YHCTOTO 1 3MilIaHOTO cTaHiB. EBoMIOIiS MaTpulli TYCTUHU B daci.
PiBHsiHHS Qon Helimana.

Tema 2. JliHiliHUM BIATYK KBAHTOBUX CUCTEM 3 HENIEPEPBHUM CIIEKTPOM.
Po3B's30k piBHAHHA (oH Heiimana mo Tteopii 30ypeHb. JlienekTpuyHa NPOHUKHICTh
BUPOKEHOTO eJIEKTPOHHOTO Ta3y. [IopiBHSHHS 3 KIIACHYHUM BHUITaTKOM.

Tema 3. KiHeTnka qUCKPETHHX KBAHTOBUX CHUCTEM.
OnTuyHa COPUATIMBICTh TUCKPETHUX KBAHTOBUX CUCTEM. BiIKpHUTI KBAHTOB1 CUCTEMU.

Po3nin 4. Beryn 10 cuHepreTuku
Tema 1. ABTOKOJIMBaHHS, AMCUIIATUBHI CTPYKTYPU 1 XaoC B CHJIbHO HEPIBHOBXKHUX
CUCTEMAX.
[IpocTi auHamiuHiI Mozenl aBTOKoiMBaHb. Camooprasizallis B CHJIBHO HEPIBHOBAXKHHX
cucreMax. bipypxkarii i mepexia 10 xaocy.

3. CTpyKTYpa HABYAJILHOI M CUMILIIHI

Ha3zBu po3ainiB i Tem KinepkicTs roguu

neHHa hopma

YCBOTO y TOMY YHCII
1 i n1a0. 1H]T. C. p.
1 2 3 4 5 6 7




Po3nin 1.Kineruka noBisibHuX npouecis. {udysisi, OpoyHiBcbKkHii pyX, KiHeTHKa

3POCTAHHS 3aPOJKiB HOBOI (pa3u

Tema 1. 4 1 4
Tema 2. 4 1 4
Tema 3. 4 2 4
Tema 4. 4 2 4
Tema 5.. 4 2 4
Pasom 3a posninom 1 28 8 20

Po3ain 2.Kinernyne piBHssHHA BosibuiMaHa i 10ro 3acTOCyBaHHSA VISl ONUCY
TPAHCIMOPTHUX i BUCOKOYACTOTHHUX SIBUIIL

Tema 6 5 2 3
Tema 7. 4 2 2
Tema 8. 4 2 2
Tema 9 4 1 3
Tema 10 4 1 3
Tema 11 4 1 3
Tema 12 4 1 3
Tema 13 5 2 3
Tema 14 5 2 3
Pazom 3a po3aiiom?2 39 10 29
Po3ain 3.KiHeTnka KBaHTOBHX CHCTEM.
Tema 15 5 2 3
Tema 16 5 2 3
Tema 17 5 2 3
Pazom 3a po3nizom3 15 6 9
Po3nin 4.Beryn 10 cHHEPTeTUKH.

Tema 18 8 4 4
Pazom 3a po3ninom4 8 4 4

Ycvozo zooun 90 32 58

4. Temu ceMiHapcbKHX (IPAKTHYHHX, JA00PATOPHUX) 3aHATH

He nepenbaueHi HaB4aIbHUM TJIAHOM.

5.

3aBaHHs AJ151 CAMOCTIiHHOI po6oTHn

Toschenns w000 moeo, Wo noguHen 3pooUMU cmyoeHm nio Yac camocmitiHoi pooomu.

1. Tlo BcimM HMXKYE BKa3aHUM TeMaM 1-18 ompaltoBaTi KOHCIIEKTH JIEKIIIH.

2. TlpouwraTu BiAmoBiaHi naparpadu B migpyunukax [1-5].

Ne Buau, 3mict camocTiiiHOT po60TH KinpkicTh
3/ TOINH

1 2 3

1 | PiBHAHHA napaOosiyHOTO TUITY, PO3B’SI30K 3a JOIIOMOIOI0 EPETBOPEHHS 4

Jlamtaca.

2 | I'aycoBa ynkist po3noiny. [leHTpanbHa rpaHudHa TeopeMa. 4

3 | udysis B 30BHINTHHOMY TTOJTi 4

4 | udysis B mpocTOpi iMITyIIBCIB 4

5 ACUMIITOTHYHA ITOBEIIHKA HA CTaAll KOAJIECIEHIIIT 4




6 | OnHOYacTUHKOBI 1 0araToyacTUHKOBI PYHKIIT po3noainy. JIaHIIOKOK 3
boromno6oBa.
7 | IlobynoBa iHTerpaiiB 31TKHEHb JJIs KIIACHYHUX 1 KBAHTOBUX (DYHKITIH 2
PO3MOJILTY .
8 | HaGmmxeHHs yacy penakcaiii MpHu HassBHOCTI JIEKUIBKOX MEXaHI3MiB 5
31TKHEHb.
9 | Edexr 3eebeka At BUPOHKEHOTO 1 HEBUPOKEHOTO €IIEKTPOHHOTO Ta3y.
10 | TeH3op mPOBIAHOCTI €IEKTPOHHOTO ra3y B MarHiTHOMY IoJji. Po3paxyHok
3 BUKOPHUCTaHHSIM KiIHETHYHOTO piBHSIHHA bosibliMaHa.
11 | 3actocyBauus ¢hopmynu Jlpyne A 3HAXOHKEHHS CIIEKTPY MOBEPXHEBUX 3
TTA3MOHHUX XBHITb.
12 | CuekTp NoB3J0BXKHIX 1 MONEPEUYHUX E€IEKTPOMArHITHUX XBHJIb B IJIa3Mi. 3
13 | dienexTpuyHa MPOHUKHICTH JBOKOMIIOHEHTHOI IJIA3MH 3
14 | BnactuBOCTI piBHSIHB i1€aJIbHOI T1IPOANHAMIKH. 3
15 | Marpuis rycTuHy BuUTbHOT YaCTHHKU. BirHepoBchka (DyHKITIS PO3MOILTY. 3
16 | 3aracanns Jlangay B KBaHTOBiH CHCTEMI. 3
17 | IMornmHaanHS €HEprii MoIsi IMCKPETHOK KBAHTOBOIO CHCTEMOIO 3
18 | bidypkaumii i Xaoc B BiToOpaKeHHIX 4
Pa3zom 58
6. InuBinyanbHi 3aB1aHHs
He nepenbaueHi HaBYaILHUM IIJIAHOM.
7. MeToau KOHTPOJTIO
[TorouHe onuTyBaHHS, MMCbMOBUI €K3aMEH.
8. Cxema HapaxyBaHH# 0aJiB
IToToYHMIT KOHTPOJIB, CAMOCTIHA POoOOTa, 1HANBIAYyaIbHI 3aBIAHHS
KoHTtposbHa Tty
poborta, Ex3amen
Posmin 1 | Posnmin2 | Po3mimm 3-4 | mepenbadeHa AIbHE Pazom Cyma
HABYQIBHAM | o it
TUTAHOM o
T1-TS T6-T14 T15-T18
10 15 15 - - 40 60 100

g 3apaxyBaHHs po3auty 1 Tpeba HaOpaTtu y MIACYyMKYy He MeHmie 5 OalniB 3a
pe3yJibTaTaMHi MOTOYHOTO ONMUTYyBaHH:. s 3apaxyBaHHs po3uly 2 Ta po3ainiB 3-4 HaOpaTH y
MiJICYMKY He MeHmie 7,5 OaniB 3a pe3yibTaTaMd MOTOYHOIO OMUTYBaHHS. Jljig Aomycky a0
NUCbMOBOTO €K3aMeHy Tpeba HabOpaTu y mifcymMKy He MeHmie 20 GaniB. 3a ek3aMeHaliiiHy
MUCBMOBY pOOOTY CTYJI€HT MOBUHEH HaOpaTu He MeHIe 30 6aniB Ta 3aranoM He MeHIie 50 OaiB.

Kpurepii ouiHioBaHHSI NHCbMOBOI eK3aMeHaliiiHOT po6oTH

Ex3amenauiiiHuii OUIeT CKJIaJA€Tbcsl 3 TPHOX TEOPETUYHMX NHUTaHb. Ko)kKHE NUTaHHS
omiHroerbcst B 20 OamiB. Y BiANOBiAI HAa TEOPETUYHI MHUTAHHSA CTYICHT TOBHHEH
MIPOJIEMOHCTPYBATH 3HAHHS T€OPil HABYAIbHOI TUCIUIUTIHYA «Di3udHa KIHETHKA Ta 11 MOHATIMHO-
KaTeropiajbHOTO anapary, TePMiHOJIOT{, MOHATH 1 MPUHLUIIIB IPEAMETHOI 001aCTi TUCIUILITIHH.

MakcumanbHi 0ali BUCTaBISIOTHCS B pa3l UiTKOI, JIOTIYHOI, MOCTIJOBHOI BiAMOBIII Ha
MIOCTaBJICHE MMUTAHHSI, 3 BUBOJIAaMH OCHOBHUX (hopMyJ1, (POpMYITIOBaHHAM (PI3UUHUX 3aKOHIB

VY mpoteci OLIHIOBaHHS TEOPETUYHHX 3aBJaHb €K3aMEHALIHOT0 011eTy BpaxoBYIOThCS:
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— TIOBHOTA PO3KPHUTTS NMUTaHH: (4 Gann),

— yMiHHS 4YiTKO (OpPMYITIOBAaTH BU3HAUYCHHS (I3UUHUX TIOHATH, TEPMIiHIB Ta
HOSICHIOBATH iX (4 Oann);

— 3JaTHICTh apryMEHTYBaTH OTPUMAaHY BiINOBiIb (4 Oann);

— 3JaTHICTh POOWTH aHAJIITA4YHI MIPKYBaHHS, IOPIBHSAHHA, (OpPMYIIFOBaHHS
BHUCHOBKIB (4 0ann);

— JIOTiYHA MOCJIIIOBHICTh BUKJIAJCHHS MaTepiany y BiANOBiAI Ha 3aBnaHHs (4 6ann).

BiamoBine Mae OyTH OOIpyHTOBAaHOK, 3 MOCHJIAHHSAM Ha BIAMOBIIHI (PI3WYHI 3aKOHH Ta
PIBHSHHS, 3 TIOCTIIOBHUMHU PO3PaxyHKaMHU BCiX OCHOBHHX (POPMYJI, TOBEIEHUMH JIO0 KiHIIEBOTO
pe3yNbTaTy 3 YiTKOK BiAMOBII0 HAa MOCTaBIICHE MUTAHHS. 3a PINICHHS 3a7adi (MPaKTUIHOTO
3aB/IaHHS) HAPAaXOBYIOTHCS TaKi Oalu:
1. TloBHa Ta MOCTIIOBHO OOTPYHTOBaHA BiJMOBiIb OTpUMYe OLIHKY 20 OaiiB y BUIAJKY,
KOJIU CTYJEHT OTPHMaB MPABWIbHY BiANOBiAb 1 MPOJEMOHCTPYBAaB METOX 1 cmocio ii
OTPUMaHHSI.

2. Omwinka 12-19 6aniB BUCTaBISETHCS 32 BIANOBI/b, B AKii € HECYTTEBI MOXUOKH B JIOTIII
BUKJIATY,

3. BignoBinp Ha mHUTaHHA OTpUMYe OLIHKY 7-11 GainiB, KoM CTyJeHT HE OTPUMAaB
MPAaBWIBHY BIAMOBIb 00 HAMKCAB TUTLKH KiHIIEBY (hOpMYITy 0€3 IMOsSICHEHb Ta BUBOJTY.

4. BimnoBinp Ha mmuTaHHS OoTpuMye OmiHKY 0-10 OamiB, KOMu CTyJeHT HE OTpPHMaB
NpaBWIbHY BIIOBiIb, MPUYOMY METOA 1 crocid po3B’s3aHHA 3aBIaHHSA Oynu He
BIpHHUMH.
Ex3ameHn 31aHuil, IKIII0 CyMapHa OLIiHKA 32 MMCbMOBY eK3aMeHaliliiHy po0oTy He
menme 30 6asiB, a cymapHuii niacymkoBuii 0a;1 He menue S0 0asis.

HIxaja omiHlOBaHHSA

Cyma OaniB 3a Bci Buau | OLiHKa 32 HalllOHAJIBHOIO MIKAJIO0
HaBHalbHOL  AVIIBHOCTL | 1y qyorupupiBHEBOi IS IBOPiBHEBOI
IPOTATOM CEMECTPY IIKAJIU OI[IHIOBAHHS | INKAJIH OIIHFOBAHHS
90 - 100 BIIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aJI0BLJIBHO
1-49 HE33J0BIJIbHO HE 3apaxoBaHO

9. Pexomeni0BaHa Jireparypa
OcHoBHa JiTeparypa

1. E.M.Lifshitz,L.P.Pitaevskii, Course of Theoretical Physics: Physical Kinetics [Volume
10], Pergamon Press, 1981.

2. L.D.Landau, E.M.Lifshitz, Course of Theoretical Physics: Statistical Physics, Part.1
[Volume 5], Pergamon Press, 1969.

3. S.R. de Groot, P. Masur, Non-equilibrium thermodynamics, Dover Publisation 1984



11

4. H. Bikkin, I. I. Lyapilin, Non-equilibrium Thermodynamics and Physical Kinetics, De
Gruyter, 2021.

5. H. Risken, The Fokker-Planck Equation: Methods of Solution and Applications,
Springer-Verlag Berlin Heidelberg, 1989.

JlomomizkHa JiTepaTrypa

1. Mayer S.A. Plasmonics. Fundamentals and applications. Springer - 2007.
2. Boyd R. W. Nonlinear optics. Elsevier Science. Academic Press. 2003.

10. Ilocunanus Ha indopmauiiiHi pecypcu B IHTepHeTi, Bifeo-jexkuii, iHIe MeToOANYHE
3a0e3ne4YeHHs

1. VYuboBi maTepianu Ha caiiTi kapeapu TeopeTudHOi 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
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