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I. HOSACHIOBAJIBHA 3AIIUCKA

[Iporpama 3 kypcy «@i3uka HeileaabHOI MJIa3MU» BIINOBIIa€ HABYATLHOMY
IUIaHy MiATOTOBKM acCMipaHTIB 3a crneuianbHicTio 104 — Di3uka ma acmponomisn

(ramy3p 3Hanb: 10 - Ilpupoonuui wnayku ), 1o 3700yBalOTh OCBITHBO-
kBaiikamiiHui piBeHb JO0KTOpa (iiocodii HA BIAMOBIIHIM OCBITHIM Hporpami
11 HAH VYkpainu.

Kypc «®i3uka HeigeaJbHOI miaa3Mu» € HEOOXITHOIW CKJIAJOBOIO €
CKJIaJIOBOIO BHMOIPKOBUX HAaBUaJbHUX JUCHUIUIIH 1UKIY TpodeciiiHoi Ta
MPAKTUYHOI MiATOTOBKU JOKTOPiB (hitocodii 3a cnerianpHicTio 104 — Di3uka ma
acmponomisn, HanpsiM mAroToBku: Di3uka sapa, Gpi3uKa eTeMeHTApPHUX YaCTUHOK 1
BUCOKHX €HEPrii; siaepHo-(h13udHI yCTAaHOBKY; pajiiaiiiiHa (pi3uka KOHIEHCOBAHOTO
cTaHy; (hi3HMKa MJIa3MH 1 IAEPHOTO CHHTE3Y.

Bin gae MOXIHBICTh 03HAHOMUTH aCTIIPAHTIB 3 MOHATIHHUM anapaToM (i3UKu
HelJeabHOI TUTA3MHU, BJIACTHBOCTSIMH HEIJICaTbHUX KIIACHYHUX Ta KBAHTOBHX
CepeIoBUII, 3aKOHOMIPHOCTSIMU MPOIIECIB, 1[0 MAIOTh MICIIC 32 y4acTi YACTUHOK B
HelJlealibHIM T1a3Mi, iX KOJEKTUBHOK B3a€EMOJMIEI0, TEOPETUYHHUMH METOJaMu
OTIHCY TaKWX SBHII Ta PO3PAXYHKY BUMIPIOBAHUX BEITUYNH.

Kypc «®izuka HeigeaabHOi mia3Mu» BHUKIAAacTbcsa Ha 2 abo 3 porr
HAaBYaHHS B OCIHHbOMY a00 BECHSHOMY CeMecTpl Ta po3paxoBaHud Ha 12
HAaBYAJIBHUX TWXKHIB (10 4 ayl. Toj. WIOTWXKHS, MEpPIINH TWKIEHb 3aHITh —
JekiiiHuii). BuBuenHns kypcy nepeabdadae ayauTopHy (Jiekiii — 32 ToJl.; mpakTH4Hi
3aHATTS — 16 roj.; KOHCYNbTAIlis — 2 TO/1.) 1 camocTiitHy po6oty (70 rox.). 3aranbHa
KUIBKICTh TOJWH, BIJIBEJCHUX Ha omaHyBaHHS aucuuiuniad — 120 (4 xpenutu

CKTC).

Mera  HaBYaJIbHOI  JUCHUIUIIHM -  (GOpMyBaHHS Yy  3700yBadiB
KOMIIETEHTHOCTEN y Taily31 (DI3UKH Ta acCTPOHOMIi, O3HAHOMJIEHHS acHipaHTIB 3
OCHOBHUMM TMOJOKEHHSAMH (D13UKHU HElJeanbHO1 IIa3MHU, METOJAMU TEOPETUIHOTO
ONHCYy SIBUIL B HEiJealbHUX IUIa3MOBHUX CEpEAOBHUIIAX, Ta 3aCBOEHHS METO/IB
pO3paxyHKy BUMIpPIOBaHUX (DI3UYHUX BEITUYMH, [0 XapaKTEPHU3YIOTh MPOIECH B
HelaeaIbHIN 11a3Mi.

IIpenmer HaB4aNbHOI JUCHMIUIIHM — KJIaCHYHA Ta KBAHTOBA CTaTHUCTUYHA
¢131Ka HeleanbHOT IIa3MH.

3aBaanHs — chOpMyBaTH y acmipaHTiB 0a30Bi 3HAHHS PO TEPMOJIMHAMIYHI
XapaKTEPUCTUKU Ta BJACTUBOCTI Hel/IeabHOI TIa3MHU, PO B3aEMO/I11, IIPO MPOIIECH,
MO0 MalTh MICIIE 3a ydYacTi 3aps/PKCHHX YacTHHOK B HelJeanbHINH TuIa3Mi,
chopMyBaTH BMiHHS TEOPETUYHOTO OIMKCY CHCTEM 3apsSKCHHX YaCTHHOK Ta ix
B32€EMO/IIT, pO3paxXyHKy BUMIPIOBAaHUX BEJIMUMH, 1110 iX XapaKTePU3YIOTh.

Cmpyxmypa Kypcy

VY pe3ynbTari BUBYEHHS! HABYAIBHOI TUCUUILIIHU aclipaHT MOBUHEH:



3naTn: OCHOBHI NOHATTA (I3UKH HElJEaNbHOI MJIa3MH, TUIIM YaCTUHOK Ta iX
B3a€EMOJIIA B IUIa3Mi, IX XapaKTEpUCTUKU. MeTonu TEOPETUYHOrO OIHCY
BJIACTUBOCTEH 3apsKEHUX YaCTMHOK Ta MPOIIECIB iX B3aeMo/ii B ma3mi. Metonu
pPO3paxyHKy BHMIPIOBaHHMX (DI3MYHUX BEJIMYMH, L0 XapaKTEPU3YIOTh MPOLIECU B
HelJlealbHUX TUIa3MOBUX CEPEOBUILAX, B TOMY YMCII1 3 BUKOPUCTAHHAM AlarpaMHO1
texHiku DeitHmana. OCHOBY KJIACHYHOT Ta KBAHTOBOT CTATUCTHUYHOI TEOPii CUCTEM
3apAKEHUX YaCTUHOK.

Bmitu: OmnucyBaTd MOXKIIMBI MPOIECH 32 Y4YacCTIO 3aps/KEHUX YaCTHMHOK B
mia3mi.. Po3paxoByBaT OCHOBHI TePMOJMHAMIUHI XapaKTEPUCTHKU HeleaaTbHUX
IIa3MOBUX cepenoBulll. Po3paxoByBaTH XapakTEPUCTHUKUA MPOLECIB B3a€MOJIIT
3apsA/KEHUX YaCTUHOK B IUIa3Mi. BUKOPUCTOBYBaTHM B pO3paxyHKax 3aKOHU
30epexeHHsT Ta jiarpaMHy TexHiKy @Deiinmana.  OpieHTyBaTHCS Yy a000pi
creniagbHOI Cy4yacHOI HAyKOBO1 JIITEpaTypH Ta CAMOCTIMHO MPALIOBATH 3 HEIO.

Micue aucuunJiHu (8 cmpyKmypHO-102iuHill cxemi ni02omosku @axisyie
8i0no6iono2o Hanpsimy). BubipkoBa HaByanbHa guctuiuiiHa «Di3uka Heinea bHOL
IUIa3MU» € CKJIQJ0BOI0 IUKIY MpodeciiiHoi miAroToBKU (axiBIiB OCBITHHO-
KBaQikamiitHoro piBHA «AOKTOp (utocodiin. CucremMa 3HaHb, OTPUMAaHA MpHU
BHUBUYEHHI JJAHOTO KYpCYy, € HEOOXIAHOO ISl BUIBHOTO O3HAMOMIIEHHS 3 HAYKOBOIO
JiTepaTyporo Ta MpY BUKOHAHHI BIAMOBIIHUX KBaTi(iKaIIHHUX POOIT.

3B’s130K 3 iHmUMM aucuumlinaMu. [Ipu BuBdeHH1 nuctuiuiiny «Pizuka
HeileabHOI IVIa3MW» BUKOPUCTOBYIOTHCS 3HAHHS Ta BMiHHS, HA0YTI acripaHTaMu
]l Yac BUBUYCHHS KypCiB 3arajbHOi (DI3UKH, €IEKTPOJUHAMIKH, aTOMHOI (Pi3UKH,
CTAaTUCTUYHOI (DI3UKH, KBAHTOBOI MEXaHIKH, OCHOB (D13UKHU IJIA3MH.

KoMmnereHTHOCTI

Interpanbua kommnerentHicTb (IK): 3patHicTh po3B’s3yBaTh KOMILUIEKCHI
npoOJsieMu B rairy3i npodeciiinoi Ta/abo A0C1THUIIbKO-1HHOBAIIHHOT AISTTLHOCTI Y
chepi Ppizuku, mo nepeadayae rauOOKe MEPEOCMUCIICHHS HasBHUX Ta CTBOPECHHS
HOBUX LUIICHUX 3HaHb Ta/a00 mpodeciiiHol MpaKTUKU. 3AaTHICTh MPOYKYyBaTH
HOBI i7€i, pO3B’SI3yBaTH KOMIUIEKCHI NpOOJeMHU Yy Taly3l yHOpaBIiHHA Ta
aJMIHICTpYBaHHs, IO IMepefdadae TIUOOKE TMEePEeOCMUCICHHS HasBHUX Ta
CTBOPEHHSI HOBUX ITUTICHMX 3HaHb Ta/a00 mpodeciiHOl MPaKTUKU, 3aCTOCOBYBATH
HOBITHI METO0JIOT1i HayKOBOI Ta IeJaroriqHoi MisUTbHOCTI, 3/IIMCHIOBATH BIJIACHI
HAYKOBI JOCIIKEHHSI.

3araabHi komnerenTHocTi (3K):

3KO01. 3naTHicTh reHepyBaTH HOBI 1]1€1 (KPEATUBHICTb ).

3K03. 3gaTtHicTh pO3B’sI3yBaTH KOMILIEKCHI HAYKOB1 MpoOIeMu Ha

OCHOBI CUCTEMHOT'0 HAyKOBOT'O CBITOTJISIAY Ta 3arajibHOTO KYJIBTYPHOTO KPYyTro30py
13 TOTpUMaHHSIM Npo¢eCIHHOI €TUKH Ta aKaJIeMIYHOI JOOPOUYECHOCTI.

CuneniaabHi (¢paxosi) komnerenTHocti (CK):



CKO1. 3gaTHicTh BUSIBJISITH, CTABUTH Ta BUPIIIYBATH MPOOJIEMHU JTOCITITHULIBKOTO
xapakTepy B chepi (izuku Ta/abo acCTpOHOMIT,iIHTETpyBaTH 3HAHHS 3 PI3HUX
rajxy3ei, OI[IHIOBAaTH Ta

CKO2. 3naTHicTh B1ICTEKYBAaTH TEHACHIIIT pO3BUTKY (13UKK Ta/ab0 acTpOHOMII, iX
MPUKJIAHUX 3aCTOCYBaHb, KPUTUYHO MTEPEOCMHUCITIOBATH HASBHI 3HAHHS T4 METOIH
dbyHIaMEHTAIbHUX Ta MPUKIAJHUX HAYKOBUX JOCITIKEHbD.

CKO03. 3gaTHicTh IpeICTaBIATA Ta 0OTOBOPIOBATH PE3YyJIbTaTH CBOET HAYKOBO-
JOCIITHUIIBKOT pOOOTH JEPKABHOIO MOBOIO, & TAKOX aHTJI1ACHKOI MOBOIO YU
0JTHOI0 3 o(iriHuX MOB €Bpomneiicbko Coro3y, B yCHIM Ta B MMCHbMOBIH (opmi,
OTpaIlbOBYBATHU HAYKOBY JIiTepaTypy 3 (pizuku Ta/abo actpoHOMiil e(HeKTUBHO
BUKOPUCTOBYBATH HOBY 1H(OPMAIIIIO 3 PIZHUX JKEPE.

CKOS5. 3naTHicTh 1HIIIIOBATH, PO3POOIISITH Ta PEaTi30ByBaTH HAYKOBO-
JOCTIAHUIIBK], pO3POOHUIIbKI Ta IHHOBaLIWHI POEKTH Y cdepl pizuku Ta/abo
aCTpOHOMIi, TUIAHYBATH 1 OPraHi30BYBaTH

poOOTY HayKOBO-IOCTIAHUITBKUX, PO3POOHHUIIPKAX Ta IHHOBAIIIHHUX KOJICKTUBIB.
CKO06. 31aTHICTh 3aCTOCOBYBATH CYyYacCHI METOJIU, METOJIUKH, TEXHOJIOTI,
IHCTpYMEHTH Ta oOJaHAHHS AJIS MPOBEACHHS MPHUKIATHUX Ta QyHIaMEHTATBHIX
HAyKOBUX JIOCIIIKEHb y Taiy31 (p13uku Ta/ado acTpOHOMII.

IIporpamHi pe3yibTaTH HABYAHHS

PHOI. Matu cy4acHi KOHIIENTYyajbHI T4 METOJ0JOTTYH1 3HaHHA 3 (P13UKHU Ta/abo
aCTPOHOMI1 Ta JOTUYHUX 10 HUX MDKIUCUUIUIIHAPHUX HAIPSMIB, @ TAKOXK
HEOOX1/JH1 HABUYKH, JJOCTATHI JIJIsl IPOBEJICHHS (PYHIaMEHTaIbHUX 1 MPUKIIATHUX
HaYKOBUX JIOCTIPKEHb 3 METOI0 OTPUMAaHHS HOBUX 3HaHb Ta/a00 31HCHEHHS
pO3p00OK Ta IHHOBAIIIH.

PHO2. Anani3zyBaTu Ta OIIHIOBATH CTaH 1 NEPCIEKTUBU PO3BUTKY (Hi3UKHU Ta/a0bo
aCTPOHOMI1, a TAKOX JOTHYHUX MIKIUCIUIUTIHAPHUX HAIIPSMIB.

PHO6. IlnanyBaty 1 BUKOHYBAaTH NMPUKIIATHI Ta/a00 PyHIaMEHTaIbH OCTIHKEHHS
¢b13uKK Ta/ab0 acTPOHOMIT Ta TOTUYHUX MDKIUCIUTUTIHAPHUX HAIIPSIMIB 3
BUKOPUCTAHHSM CYy4aCHHX METO/1B, METOJIUK, TEXHOJIOT1H, IHCTPYMEHTIB Ta
oOnagHaHHS, 3 JOTPUMAHHSAM HOPM aKaJeMIYHOI €THUKH, KpUTUYHO aHaI13yBaTu
pe3yabTaTH HAYKOBUX JTOCIIHKEHb Y KOHTEKCT1 YChOTO KOMITJIEKCY CYy4aCHUX
3HaHb MO0 JOCIIKYBaHOT MPOOJIEMU; TOTYBATH MPOEKTHI MPOIIO3HIIIT MO0
(1HaHCYBaHHS HayKOBHX JOCIIKEHb Ta/ad0 pO3pOOHUIBKHX 1 IHHOBALIMHHUX
IIPOEKTIB.

PHO3. BinbHO npe3eHTyBaTH Ta 00roBOPIOBATH AEP>KaBHOIO MOBOIO, & TAKOXK
aHTJIIMCHKOI0 MOBOIO UM OJHOIO 3 o(imiiiHuX MOB €Bporneiicbkoro Corosy,
pe3yJbTaTH HAYKOBUX JOCIIKEeHb, PyHAaMEHTaIbHI Ta MPUKIaAHI TpoOIeMHu
¢b13uku Ta/ab0 acTPOHOMII, MyOIiKYBaTH PEe3yIbTaTH HAYKOBUX JIOCITIKEHD Y
HAyKOBUX

BUJIAHHSX, 110 1HACKCYI0Thesa y 6a3ax Scopus Ta WoS Core Collection.

PHO4. ®opmymntoBaTH 1 mepeBipATH TIIOTE3U; BUKOPUCTOBYBATH IS
OOTpYHTYBaHHS BUCHOBKIB HAJICJKHI JJOKA3H, 30KpeMa, pe3yIbTaTH TEOPETUIHHX 1



eKCMEPUMEHTAIBHHUX JOCITIKEHb, MATEMAaTUYHOTO MOJICTIOBAHHS,

KOMIT FOTEPHOI'0 €KCIIEPUMEHTY, a TAKOK HasIBHI JIITEpaTypHI1 JaHi.

PHOS. Po3po6uisat Moaeni nponecis 1 cucteM y ¢izuili Ta/ado acTpoHOMIi Ta
JOTHYHUX MUKIUCIHUIUTIHAPHUX HANpsiMaX, BAKOPUCTOBYBATH iX Y HAyKOBO-
JOCIITHULBKIN A1SUTbHOCTI JJIsl OTPUMAaHHS HOBUX 3HaHb Ta/a00 CTBOPEHHS
PO3pO0OOK Ta IHHOBAIIHHUX MTPOIYKTIB.

PHO7. 3acTocoByBaTu cy4acHi IHCTPYMEHTH 1 TEXHOJIOT'11 TIOIIYKY, 0OpoOJIeHHs Ta
aHai3y iH(popmarlii, 30kpemMa, CTaTUCTUYHI METOJIA aHaJII3y JTaHUX BEJMKOTO
00csry Ta/abo CKIIaIHOI CTPYKTYPH, CIelliai30BaHl 0a3u JaHuX Ta iHdopMaliiHi
CUCTEMH.

PHO9. I'nu6oko po3ymiTu 3arajibHi MPUHIIMIINA Ta METOIU MIPUPOJTHUINX HAYK, &
TaKO0X METOJIOJIOT1I0 HAyKOBHX JOCITIIKEHB, Miciie (hi3UKH B CUCTEMI HAYKOBUX
3HaHb SIK METOI0JIOTIYHOT OCHOBY MPUPOJHUYHX, 1IHKECHEPHUX HAYK Ta
TEXHOJIOT1ii; 3aCTOCYBATH iX y BIIACHUX JOCTIHKEHHIX Y cdepi i3uku Ta/adbo
aCTPOHOMII Ta Yy BUKJIaJalbK1i A1SIbHOCTI.

IHosiTMKa Ta KOHTPOJIb

IosiTHKa HABYAJIBbHOT AUCHHUILTIHA (OCBITHHOI'O KOMITOHCHTA)

Cucrema BUMOT, K1 BUKJIaJay CTaBUTh MEPE]] aCIIiPAHTOM:

- TpaBWJa BiJIBIyBaHHS 3aHSTh: 3aHATTS MPOBOISATHCS BIAMOBIAHO O PO3KIAAY 3TiTHO 13
IIpaBUJIaMHd BCTAQHOBJICHUMH [loJ0KeHHSM PO OPraHi3allil0 OCBITHBOrO Npouecy B IHCTUTYTI spepHHX
nocnimkens HAH Vipainu. (http://www kinr.kiev.ua/aspirant/creat ed inet.pdf), mpucytnicts Ha
3aHATTSX € JOOPOBUIHHUM 1 HE JOMYCKAETHCS MPUMYIITYBaHHS /10 OyIb-SIKUX A1l B HABYAJIHLHOMY
nporeci 6e3 ocodbuctoi 3roau acmipanTta. BianosinHo 1o po6o4oi HaBYaNbHOI IPOrpaMu AaHOI
JTUCITUIUTIHN, 0T HapaxOBYIOTh 3a BIATOBIIHI BUIY HaBYAJIHHOI aKTUBHOCTI HA JICKIIHHUX Ta
NpakTUYHUX 3aHATTIX BIZIIIOBI 10 VHidikoBaHOI cHCcTeMa OLiHIOBAHHS HABYAIBHUX JOCSTHEHb ACIiPAHTIB.

(http://www kinr kiev.ua/aspirant/sys_test.pdf).

- MpaBWJia MOBEIHKM Ha 3aHATTSIX: acHipaHT Mae MOXJIMBICTh OTPUMYBaTH Oanu 3a BiAMOBIIHI
BUIY HABYAILHOI aKTUBHOCTI Ha JICKIIHHUX 3aHATTIX, NepeadadeHi poOOUuor HaBYAIBHOIO
POrpaMoro TUCIUILTIHU. BukopucTanHs 3aco0iB 3B’ 43Ky U1 MOUTYKY 1H(GOpMAIlii Ha TyTI-IUCKY
BUKJIa/la4ya, B IHTEPHETi, B MUCTAHIIHHOMY Kypci Ha ruratdopmi [HCTUTYTY 3MIHCHIOETBCS 32
YMOBH BKa31BKH BHKJIa/1aya;

- TIOJITHKA JEUIaliHIB Ta MEepecKiIaJaHb: SKIIO aCMipaHT HE BUKOHYBAaB MOIYJIBbHI KOHTPOJIbHI
pobotu (0e3 MOBa)KHOI MPHUYMHHU), TO HOro pe3yibTar ouiHweThes y 0 6amiB. Ilepecknananus
nepeadaveHo y pasi MOBaKHUX MPHUYMH,

- IIOJIITHKA MO0 aKageMIidHOl I[O6p0‘leCHOCTiZ TTosokeHHs PO aKaJIeEMIYHY JIOOPOYECHICTh MIPALIIBHUKIB
Ta 3100yBayiB BHIIOL OCBITH B IacruryTi SIIEPHUX JIOCIIIJUKEHD HAH Ykpainu

(http://www kinr kiev.ua/aspirant/pol_dobrochesnist.pdf) BCTaHOBJIIOE 3arajbHi MOpabHI
NPUHIMIIK, TpaBWIa €THYHOI TMOBEMIHKKM 0cCi0 Ta mnepemdaydae TMOMTHKY aKaJaeMIqHOL
NOOpOYECHOCTI Ui OcCi0, M0 TPAIOIOTh 1 HABYAIOTHCS B IHCTUTYTI, SIKUMH BOHH MAarOTh
KEpyBaTUCh Y CBOIH JiSTILHOCTI, B TOMY YHCJI1 TIPH BUBYEHHI Ta CKJIaJJaHHI KOHTPOJIbHUX 3aXO0JI1B
3 IUCLHUILIIHH ;

- IpPY BUKOPHCTaHHI MU(PPOBUX 3aC001B 3B’ 3Ky 3 BUKJIaAa4eM (MOOITLHUHN 3B’ 30K, CJIEKTPOHHA
nomiTa, Tepenucka Ha QopymMax Ta y COIMEpekax TOI0) HEOOXIIHO TOTPUMYBATHCh
3araJbHONPUUHATHX €TUYHUX HOPM, 30KpeMa OyTH BBIWIMBHUM Ta OOMEKYBaTH CHUIKYBaHHS
pobGourM 4acoM BUKIIaJaua.




II. TEMATUYHUH IUIAH JUCLUIIJITHUA

No Haspa Tremn KinpkicTs roaun
Beboro | Jlekmiii | IIpaktmu- | Camocriitna | Koncyms-
HUX Ta 1H]IUBI- Tamii
3aHATH AyaJibHa
pobora
Po3aia (3microBHMii Moay.n) 1. - - - - -
Krnacuyna HeifeanbHa 1ia3ma

Tema 1.  Bceryn. [lonsatts  mpo 4 2 - 2 -
HelJIeaJIbHY TUIa3My
Tema 2. OCHOBHI METOAU CTATUCTUYHOT 5 2 - 3 -
MEXaHIKH 3apsJDKCHIX YaCTHHOK
Tema 3. Teopis [i60ca Ta IaHIOKOK 7 2 - 5 -
BBIKI .
Tema 4. CratucTuyHi po3MnoOniICHHS 9 2 2 5 -
[i66ca
Tema 5. Teopis [ebas-I'tokkens 9 2 2 5 -
Tema 6. Piusinas OpumreitHa-1leprike 7 2 - 5 -
JUIS TITa3MU
Tema 7. TepMmonuHamika KyJTOHIBCHKUX 9 2 2 5 -
CUCTEM
Tema 8. Mikpomnosne B mia3mi 9 2 2 5 -
Bceboro o posaiay 1 59 16 8 35 -
Po3aia (3micToBHMI MOYJIB) 2.
KBaHTOBa HeifeanbHa a3ma
Tema 9. OCHOBHI ITIOHATTS Ta METOIN 4 2 - 2 -
KBAaHTOBOI CTAaTUCTHYHOI MEXaHIKU
3apsAHKEHUX YACTHHOK.
Tema 10. MeTon BTOpUHHOTO 5 2 - 3 -
KBaHTYBaHHSI.
Tema 11. Meroz TemneparypHux 9 2 2 5 -
Gbynxuii [pina.
Tema 12. TepmoauHamiuHUN 9 2 2 5 -
noteHuian. EQexTuBHMI noTeHmian ta
3B’s13aH1 CTaHH
Tema 13. TepmoanHamiuHUN 7 2 - 5 -
noteHian. /[pabuHkoBe HAOIMKCHHSI.
JIMCKpeTHUI Ta HENEPEPBHUM CIIEKTPH.
Tema 14. DizuuHa Ta XIMIYHA MOJIEN] 7 2 - 5
HelJeaIbHOI TUIa3MH
Tema 15. Ilponecu nepeHeceHHs B 9 2 2 5
HelealIbHIH [U1a3mi.
Tema 16. Kputnuni siBuma ta $ha3osi 9 2 2 5
MIEPEXO/IH B HEelJeaIbHIN MmIa3mi
Bceboro nmo posaisny 2 59 16 8 35 -
Icniut - - - - 2
Bceboro 120 32 16 70 2




3MICT KYPCY

Po3aia (3microsumii moayin) 1. Knacuuna neigeananbHa miasma

TEMA 1. Beryn. IIoHSITTS PO HeigeaJbHy MJiasmy.

Onuc aucuurmuiind. Mera 1 3aBIaHHs KypcCy.

Busnauennss mmazmu. Ilnazma sik uyerBepTuil ctaH peuoBuHU. Krnacudikaris
pizHoBuaiB  1asmu. Ckian  miasmMud. OCHOBHI  BJIACTHBOCTI  IIJIA3MH.
EnexTpoHedTpanbHICTh TJIa3MH. [/1eanbHl Ta HEileaNbHI IUIa3MOBI CEPEOBHIIA.
KynoniBcekuii nmotenitian. KonekTuBHUN XapakTep B3a€MO/Iii YACTUHOK B TUTa3MI.
[Tone enexTpuuHOTO 3apsany B Tia3mi. JlebaiBcbkuit paaiyc. KiabkicTh 4acCTHHOK B
ctepi [ebas. Kpurepii HeineansHocTi iazmu. Pagiyc Birnepa-3etitiia. Heineansna
Ia3ma B 1abopaTopii, HABKOJHUIIHBOMY CEpPEeIOBHUII Ta y BcecBiTi.

TEMA 2. OCHOBHI MeTOAM CTATUCTUYHOI MEXaAHIKH 3aPAJAKEHUX YACTHUHOK.
OCHOBHI TOHATTSI KJIACHMYHOI CTaTUCTUYHOI MexaHiku. PiBHsiHHS ["aminbToHA.
[Torenmianm B3aemoxii. DyHkiii Maepa. 3akoHu 30epekeHHsI I KIACHUYHUX
CTaTUCTUYHHUX cucteM. EHepris, iMITyJbC, MOMEHT IMIYJbCY IS KIACUYHHX
cucreMm. llepeTBopeHHs lamines. KinetnyHa Ta TMOTEHIiadbHA CHEPTIA
CTaTUCTUYHOI cucteMu. HeoOepHEHICTh MpoleciB B raMiJIbTOHOBHX CHCTEMaXx.
Xaoc B guHaMiuyHUX cucrteMax. OCHOBHI TOHSTTS Teopii MMOBIpHOCTEH Ta ii
3acTOCyBaHHA J0 cratuctuyHux cuctem. Cepengns BenuumHa. DyHKIA
posnoainenns. Kopemsiiina ¢hyHKiis.

TEMA 3. Teopis Ii66ca Ta manmoxoxk BBIKI .

Teopis [166ca (3aransHi ooxeHns). lepapxis craructuuHoi Teopii. dazosuii
npoctip . Kopensuiitna cdepa 1 repmoctar. Mikpo- 1 MaKpopiBeHb. 3aKOHU
TEPMOAUHAMIKY 1 CTATHCTHYHI 3aK0oHW. Mai mapamerpu. @yunkuis [166ca
(BU3HAYEHHS Ta BJIIACTUBOCTI). YMOBH MOCIa0IeHHs Kopensiiid. TepMoauHaMiuHa
rpanuns. YMoBsHa QyHKIis posnoaiaenns. ITosua ta l-yactkoa dynkuis [i66ca.
BiactuBocti l-uactkoBux dynkmiit. [lepexia 1o TepMoaMHAMIYHOT FPaHUII].
Iepapxis BBIKI (Boromo6osa-bopna-Ipina-Kipksyna-Isona). Pisusuns Jliysimis.
3akoHu 30epekeHHS ISl 3aMKHEHOI 130JIb0BaHO1 cucTeMu. HeckiHueHHUH
nanmoxok BBIKI. I'pannuHi Ta I04aTKOBi yMOBH. MaKpOCKOIIYHI ITapaMETPH.
PiBHsiHHS OanaHcy cuil.

TEMA 4. CrarucTuuni posnoaiaenns [i66ca.

[Insix¥  MOXIMBOTO TEPETBOPEHHs piBHsHL JaHmiokka BBIKI. Cratuctruni
ancamOni. MikpokaHoHIYHUN aHcamOnb. KanoHiuHui ancamOnb. Benukuii
KaHOHIYHMN aHcaMOub. Posmoxinenns I[i00ca a8  BIAKPUTOI  CHCTEMH.
Posnopinennss  [i66ca  mus  3akpuroi  cucremu.  CTaTucTUyHa — CyMma.
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Kougirypauiitnuii  iHTerpan. XapakrtepucTuuHi  QyHkuii. TepmoauHaMiuH1
noteHmianu. XiMiyHUM mnoreHuian. Teopema Ban XoBa. EkBiBaneHTHICTB
aHcaMmOiB.

TEMAS. Teopisa dedas-I'tokkens.

CrarucTUYHUN OMUC T1a3MHU (OCHOBHI CIIBBIJHOIICHHS). AJUTUBHE HAOIM)KCHHS
JUIs TOoTeHIianpHo1 eHeprii. [loTeniian B3aemonii B miasmi. binapHa (yHKIs
posnosineHHs. [loBHa kopensiiiina gyHkiis. BHyTpimiHs eHepris 1 TUCK B IIJIa3Mi.
EnexrponetpanbHicTh iiazmu. CriBBigHomenns CtiutiHmkepa-JIoserra.
Pipusinus Ilyaccona. Pisusiaas Ilyaccona-bonbiimana. PiBusuus [le6as-Itokkens.
[Totenmian B 1urazmi. KymnoniBcekuil snorapudm. PiBHSHHS cTaHy 7S TJIa3MHU.
[TonpaBku Ha HeineanbHCTh. CTPYKTYpHUH (aKkTOp.

TEMA 6. PiBussnasa OpHureitna-Llepnike s nia3mu.

dyHIaMeHTaJabHa CUCTEMA JABOX PIBHSAHB JUIsl PyHKUIT po3noaineHHs. KopensiiitHi
¢ynkuii. IloBHa kopemsuiiina @yskuis. [Ipsma xopensauiiina ¢yskuis. bpimxk-
¢ynkuionan. PiBusuusa OpHiureiina-Lepuike. Anpokcumariist Opiak-(yHKIiOHaa.
['inepmaniroroBe HaOaWXeHHsS. 3aMKHEHHS piBHAHHSA Opninreiina-LlepHike.
HaGmmxennss Ilepkyca-Mesika. IloTenmian B miasmi. TepMoauHaMiuHi
XapaKTEPUCTUKHU IJIa3MU.

TEMA 7. TepmoguHaMika KyJOHIBCbKHX CHCTEM.

MopenbHi KylOHIBChKI cucTeMu. CucTemMa KyJIOHIBCbKUX Kynbok. [loTeHIian B
CUCTEMI KYJIOHIBCbKUX KYJIbOK. PIBHSIHHS cTany. [lonpaBku Ha HeineanbHICTD s
CUCTEMH KYJIOHIBCHKUX KyJbOK. OTHOKOMIIOHEHTHA IJIa3Ma.

TEMA 8. Mikpomnosie B mia3mi.

Atom (i10H) B 30BHIIIHbOMY moJi. [loHATTS mpo Mikpomnoje B mmia3mi. Brnus
MIKpOTIONSI Ha CTaTUCTHYHI XapaKTepUCTHKHU Ta3mu. CTaTHCTUYHA cymMa aToMma
(iona). ®opm-hakTop. Perynspusaiiisi craTcyMu.

MMoBipHicTh po3moiineHns Mikpomons B miasmi. Mertoy Bapamxe-Mosepa.
IaTerpan gyHkitii Mikpomnosist Ta po3kiaanaeHHs B psia. DyuHkiis [onpivapka.
MexaHi3MH PO3MIUPEHHS CHEKTPAIbHHUX JiHINA B 1iazMmi. [Ipodins crexTpaibHOT
JHIIL

Po3ain (3microBumii moayin) 2. KBanToBa HeigeaabHa miazma

TEMA 9. OCHOBHI NOHATTHA Ta METOAHU KBAHTOBOI CTATHCTHYHOI MeXaHiKH
3apAIKEeHNX YACTHHOK.

Piusiuna pwrominrepa. ['aminbronian 1 xBuiaboBa (yHkiis. HopmyBanus
xBUIb0oBO1 (hyHKIli. Cepenne 3nauennsa Benuuuau. [pencrasnenns lproainrepa.
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IIpencraBnenns ['aiizenOepra. [lyxku Ilyaccona. KBaHTOBMII aHanor piBHSHb
["aminbroHa. KBanToBuMi ananor piBHsSHHS JIiyBULIA. MaTtpuus ryCTUHU. 3aMKHEH1
Ta He3aMKHeHi cuctemu. [nyp. Ksanroswuii ananor snanmroxka BBIKI.

KsanToBe posnopinenns [100ca. PiBusuus Bioxa. KBaHToBa cTraTMcTHYHA CyMma.
Benuke kaHOHIYHE PO3MOAIICHHS.

Habnwxenns [Naptpi-Doka. Habnmxenns Tomaca-Depmi . Teopist 30ypeHs.
[TpencraBnenss B3aemonii. OnepaTop BnopsakyBaHHs. CTaTUCTUYHA CyMa.

TEMA 10. MeTon BTOPpUHHOTO KBAHTYBAHHS.

OCHOBHI MOHATTS METOJY BTOPUHHOTO KBaHTyBaHHA. OmepaTtopu 3HHUINCHHS Ta
HapopkeHHs. CmiBBimHOmEeHHS KomyTalii. IlpencraBmenns Ilproxinrepa Ta
[aitzenOepra. Yucna 3anoBHeHHs Ta eHepris. Oneparop teopii 30ypens. Teopema
Bika. Onepatop BrnopsiakyBaHHsA. CratuctuuHi cepeani. He3aMiHHICTB winypa npu
HUKJIIYHUX TePECTaBICHHSIX..

TEMA 11. Metoa Temneparypuux ¢gynxkuiii I'pina.

Tepmogunamiunuii norenuian. Meton MaiyOapu st KBAHTOBHX CTaTUCTHYHHUX
CHCTEM 4YaCTHMHOK. 3ami3Hiza Ta BunepemkyBanbHa (yHkuii Ipima. Jliarpamna
texHika. PisnoBumu miarpam. Miarpamu ['onmacroyna ta deiitnmana. MoMeHTHI
niarpamu. TomoJioriyHa €KBiBaJICHTHICTD Jilarpam.

[lepmia ta npyra Teopemu Maepa juist niarpam. 3B’si3aHi Ta HE3B s3aH1 Alarpamu.
Jonanku psigy Teopii 30ypenb. Buecku Bin mgiarpam. [Ipuumbna ¢yskuis Ipina.
Posknanenns B pan @yp’e. Dyp’e obpaz. TepmonrHaMiuHa TpaHUIIS.

TEMA 12. Tepmonunnamiunuii mnorenuian. E¢exkTuBHuii moreHuiaa ta 3B’ A3aHi
CTaHH.

[IpaBuna moOynoBu miarpam. JIaHmioroBi, NpaOMHSKOBI, KiJbIIEBI Ta OOMIHHI
niarpamMu. TepMOIWHAMIYHUN TMOTEHIad 1 aKTUBHICTb. BHECKM BiJ KiIbIEBHUX
Jiarpam B ILJ1a3Mi.

B3aemoisa Ha nanekux BijactaHsx. KynoHiBChkuil Ta €eheKTUBHUI MOTEHITIA.
Bueckn Big oOMiHHMX mgiarpam. Mam oOminHi edextu. TepmoaumHaMIUYHUMA
MOTEHIIIAJ BIJl KUIbIIEBUX Ta OOMIHHMX AlarpaMm. KBaHTOBI MmonpaBKu A0 PiBHSIHHS
cTaHy. 3B’si3aH1 CTaHHU.

TEMA 13. Tepmoaunamiunmii morenuiaj. [padunkoBe HaAOIHKEHHS.
JAucKkpeTHU Ta HellepePBHUM CHEKTPH.

JpabunkoBe HaOmmkeHHs. baratopa3zoBa B3aemojis Ta €KpaHyBaHHSA B ILIA3MI.
Breckn Bifg ApaOMHKOBHX Ta JIAHLIOTOBUX JiarpaM. 3araibHa Qopmyia s
OoOYHMCIIEHHSI ~ TEPMOAMHAMIYHOTO  ToOTeHIiany. TepmoaunamiuHi  (yHKIIT
HElAeaJIbHOI KBAHTOBOI IUIa3MH. AKTHUBHICTH. KBasikiacuuHe HaOIMKEHHS.
JluckpeTHUll Ta HemepepBHUMN cHeKTpu. BHecku 10 cratucTU4yHOI cyMu. Barosi
MHOXXHHUKH JJISI CTATUCTUYHOI CYyMHU.
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TEMA 14. ®DizuuyHa Ta XiMiuHa MoJeJIi HeigeaIbHOI IIJ1a3MH.

®di3uyHa MOJIeNb TIa3MH (3arajibHi MOHSTTSA Ta BU3HAYEHHA). XIMIYHA MOJIEIb
mia3Mu (3arajibHi TOHSTTA Ta BU3HAYEHHS). TepMoAMHAMIYHMM MOTEHIan Ta
TepMoauMHaMiuHi QYHKIIT HeigeanbHOol mia3Mu. [lnazma BogHIO Ta BOJHENO/110HA
mia3Ma. BHeECKM 10 TepMOIMHAMIYHOTO TOTEHIIAy BiJI HENEPEPBHOTO Ta
nuckpetHoro crnektpiB. Crarcyma bpinmmtoena-Ilnanka-Jlapkina. PiBHsSHHS cTaHy.
KBaHTOB1 mompaBKu Ha HelJealbHICTh. BinxuieHHs Bijx 1e0aiBCbKOT MOIMPAaBKHU.
Oco0auBoCTI XIMIYHOI MoOjenl INIa3Mu. 3akoH mitounx Mac. PiBusuas Cara 3
MOTpaBKaMU Ha HelJIeanbHICTh. EQeKT «iaealbHOCTI» HElJAealbHOI TIIa3MHU.
CnaOoHelgeaipHa I1a3Ma.

TEMA 15. IIpouecu nepeHeceHHs B HeieabHIN MJIa3Mi.

[TousatTs ipo mporiecu nepeneceHHs. Kineruune piBHsHHs bonbimana. Kinetnuni
PIBHSIHHSL CHUCTEM YAaCTUHOK 3 KOPOTKOAiouMM mnoreHuiasoMm. Koedimientu
nepeHeceHHsl HeUTpajbHOro ra3y. KiHeTuuH1 piBHSHHS JUIsl CUCTEMH 3apsIKEHHUX
yacTUHOK. [HTerpan 3itkHeHb Jlampay. Inrerpan 3iTkHeHbs JleHapma-banecky.
lepapxisa kineTnuHux piBHsIHB. KoedilieHTH mepeHeceHHs ia3Mu. EnexTponHi
Koe(diiieHTH nepeHeceHHs mia3mMu. EdekTuBH1 koeilieHTH epeHeceHHs MIa3MHu.
Meron ¢ynkuiii Ipina B xinernuniii Teopii. Yacosi kopensuiiini Gynkuii (UKD).
Meron UYK® gmns  pospaxyHKy KoedilieHTIB mepeHeceHHs. Po3paxyHOK
KoedilieHTiB mepeHecenHs 3a gonomororw (yHkuid Ipima. JliarpaMHi BHECKH
nepumoro, JApyroro Ta  TpeThboro mopsankiB. HaOGmwkenns  ['ab6apna.
Enexrponposianicts miazmu. Merog Ky6o. ®opmyina Ipina-Kyoo.

SnepHi peakTOopu Ta EHEPreTUYHI YCTAHOBKM 3 HEIJCaJIbHOIO IUIA3MOIO.
["ao3onanuBHuil peaktop. PinnHHO-MeTaneBuid peaktop. TpaHCHIOPTHI BIACTUBOCTI
poOOUNX cepeaOBUIII.

TEMA 16. Kputuuni siBuma ta (pa3oBi nepexoam B HeigeaJ bHil Mmiaa3Mmi.
TepmoaunamiuHa Teopis (a3oBUX MEPEeXOAiB. YMOBH TEPMOJAMHAMIYHOI
(MakpockomiuHOi) piBHOBaru. TeruioBa piBHoBara. Mexaniuna piBHoBara. Criiika
Ta Oalgyxka piBHoBara. PiBHOBaxkHa nBo(dasHa cucrema. daszoBa miarpama.
dopmyna Kinaneiipona-Knaysiyca.

CratrctiyHa Teopis (asoBux mnepexomis. Posmominenns Ii66ca mias aBodasHoi
CHUCTEMH.

Kinetnuna teopis pazoBux nepexomaiB. @iaykryairii. 3apogok. MetactabinbHa dasa.
Kputnuni ssuma (¢pa3osi nepexoau apyroro poxay). Kpurtnuna touka. Kpoccosep.
Mogens Ban-nep-Baannsca. KynoniBcbka moniens. CrinbHa Mojienb. PiBasausa Cara
3 MOINpPaBKaMH Ha HE1JEIbHICTb.

[TnazmoBuii pazoBuit nepexia. HecTiikicTh M1a3MOBOr0 MEPEXOy.
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[Tonsttss mpo Teopito BKUI (bapainra-Kynepa-Illugepa). PiBHsHHA crany mis
11eanpHOro  Ta HeigeanbHoro 0oze-razy. Kownpencamis  bose-Elnimirelina.
Hannnuuuicts. HaanpoBigHICTb.
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HAIIIOHAJIBHA AKAJIEMIS HAYK YKPAITHU

IHCTUTYT AAEPHUX JOCJIIIKEHb

POBOYA ITPOI'PAMA JAUCHUIIJIITHA

®DI3UKA HEIJJEA/IbHOI ILTA3MH

lNany3b 3HaHB,
CIIeIialbHICTh, OCBITHS
mporpama, OCBiITHBO-
KBaJTi(iKalifHUIA piIBEHb

OpranizaiiifHO-MeTOANYHA XapaKTEPUCTUKA HABYAIBHOI JUCIUILTIHI

AkanemiuHa XapaKTepUCTHKA

CrpykTrypa

10 — ITpupogHu4i HAYKH

104 — ®di3uka Ta
aCTPOHOMIsI

OcBiTHA porpama —
®izuka (TeopeTnuna

¢izuka)

Hoktop dinocodii

Pik naBuanus: 2 a6o 3
Cemectp: 1 260 2 *

KinpkicTe rOIMH HA THXIEHD: 4
Cratyc Kypcy: ghaxosuti
(6ubiprosuti)

Kinekicte ECTS xpenuris: 4

* TUCHUIUIIHA MOJKE BUKJIAIATHCS
Ha 2 a0o 3 poili HaBUaHHS B
OCIHHBOMY a00 BECHSHOMY
cemecTpi

KuiekicTs roauH:
3aransHa: 120
Jlekmii: 32
[IpaxTuyni 3avatTs: 16
KoncynpTaris 2
CamocriitHa po6oTa: 70

Bun mincymkoBoro
KOHTPOJTIO: 1CTIUT

PoGoua

nporpaMa CKJaJieHa 0is 0okmopie ¢hinocoghii — Oceimus npozpama

Dizuka s0pa, hizuxa eremeHmapHux YaCMUHOK i UCOKUX eHepaill; I0epHO-DI3UYHI
VCMAaHosKu, padiayitina Qizuka KOHOeHCOB8AH020 CMAHY,; (PI3UKA NIA3MU I A0EPHO20

CuHmesy.

Vxnanau: Tlopunekuii [1.B., kanguaar ¢iz.-maT. HayK, cTapiinii HAYKOBUI

CITIBPOOITHHK
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I1L IUIAH JEKIIAHUX 3AHATH

META TA METOJIJMYHI OCOBJHUBOCTI IPOBEJAEHHS JEKIIN
[TpoBeneHHs NEKUIHHUX 3aHITHh HAIIJICHO HA JOHECEHHS 3arajbHUX 3HAaHb Ta
noOyZI0OBYy TEOPETUYHUX METOJIB IO JUCLUUIUIIHI, HAa CHPUSHHS PO3BUTKY Y
acIipaHTIB PO3yMOBOI AISTILHOCTI 1 PO3LIUPEHHS CBITOTIISIY.

Po30in (3micmosnuii mooyaw) 1. Knacuuna neioeanvha naazma

3anarrs 1. Tema 1. Beryn. IloHaTTS npo HeineaJbHY M1a3My.
[1maH.

1. Mera, 3aBIaHHs Ta CTPYKTypa KypcCy.

2. Buznauenns ma3zmu. Kiacudikanist pi3HOBU/IIB TUIa3MHU.

3. I[ToHsaTTS IO HEleaNIbHI CEpeOBUIIIA.

4. KonleKTUBHUHN XapaKTep B3a€EMOIII y TIa3Mi.

5. Bennunny, 110 XapakTepU3yIOTh IIa3My.

6. Kputepii HeieaabHOCTI.

Jlimepamypa

1. [1] ({Kudrin1974})

2.[6] ({Ebeling-Kreft1979})
3.[11] {Ebeling-Fortov2017}
4.[16] {Roepkel1990}

5. [16] {Schmidt1991}

6. [A8] {Martynov2011}

3ansarra 2. Tema 2. OCHOBHI MeTOAM CTATHCTHYHOI MEXAHIKM 3apsIKEHHX
YaCTHHOK

IInan.

1. OcHOBHI ITOHATTA KJIACUYHOI CTATUCTUYHOI MEXaHIKH.

2. PiBusguns ['aminbpTOHA.

3. 3akoHHu 30epeKeHHS JJIs KIIACHYHUX CTATUCTUYHUX CHUCTEM.

4. IleperBopenns [amines. KiHeTnmuHa Ta MOTEHIladbHA €HEPTisl CTaTHUCTHYHOL
CHCTEMHU.

5. Xaoc B JHHAMIYHUX CHCTEMaX.

Jlimepamypa

1. [3] ({Balescul978})

4] ({Landsberg1974})
] ({Mayer1980})

2.0
3.5
4. [7] ({Bogolubov1984})



5.[8] {Landau5}

6. [11] {Ebeling-Fortov2017}
7.[16] {Roepke1990}

8. [A1] ({Akhiezer1977})

9. [A4]({UlenbeckFord1965})
8. [A8] {Martynov2011}

9. [113] {Kittel1977}

3anstrs 3. Tema 3. Teopis [i66ca Ta sanmoxkoxk BBIKI .

[1maH.

1. Iepapxist cratuctruHoi Teopii. Kopensiiiina cdepa i TepmocTar.

2. ®yukuis [166ca.

3. TepMoauHaMidHa TPaHULIS.

4. YmoBHa (yHKuis po3noginenns. [Topna ta l-uacTkoBa ¢ynkuis [166ca.
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5. PiBHsHHs JliyBULIA. 3aKOHU 30€pEKEHHS 111 3aMKHEHO]1 130J1b0BAHOI CUCTEMH.

6. Heckinuennwuii nanmoxok BBIKI.

Jlimepamypa

1. [1] ({Kudrin1974})
2.[2] ({Balescul978})

[4] ({Landsberg1974})

[5] .({Mayer1980})

[7] ({Bogolubov1984})

[10] ({Landaul0})

[14] ({Roepke1990})

[[1] ({Akhiezer1977})

[[14] ({UlenbeckFord1965})

3.
4.
5.
6.
7.
8.
9.
10. [A8] ({Martynov2011})

3ansarra 4. Tema 4. Craructuuni posnogizenns [i66ca

[1man.

1. IIIasX1 MOXKIMBOTO HIEPETBOPEHHS PiBHAHB JaHIokKa BBIKI.
2. CratucTuuHi aHcaMOl.

3. Posnoxinenns [160ca 1ist BiIKPUTOI CUCTEMH.

4. Posnoginenns [1060ca 1y1st 3aKpUTOT CHCTEMM.

5. Craructuuna cyma. XapaktepuctuuHi QpyHkiii. TepMoauHamMiuH1 OTEHILIAIIH.

6. Teopema Ban XoBa. ExBiBasieHTHICTh aHCAMOTIB.
Jlimepamypa
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1] ({Kudrin1974})

2] ({Balescul978})

4] ({Landsberg1974})

51 .({Mayer1980})

71 ({Bogolubov1984})

8] ({Landau5})

14] ({Roepke1990})

H1] ({Akhiezer1977})

J14] ({UlenbeckFord1965})
0. [A8] ({Martynov2011})

L[
2.1
3.1
4.1
5.0
6.
7.1
8. [
9.1
1

3ansaTTa S. Tema 5. Teopis dedas-I'tokkens .

IInan.

1. CTaTUCTUYHUH OIKC IUIa3MH. ATUTHBHE HAOJIM>KEHHS JJIg TOTEHIIAJIbHOT
eneprii. [loTenIian B3aeMoIii B 1mia3mi.

2. EnekTpoHEeUTpalIbHICTD TIJIa3MHU.

3. PiBusgnns [lyaccona-bonbimana. PiBasiaus Jle6as-Itokkens. [ToTenitian B
IUIa3Mi.

4. PiBHSHHSA cTaHy JIs T1a3Mu. [lonpaBku Ha HeleaabHICTb.

Jlimepamypa
1. [1] ({Kudrin1974})
2. [2] ({Balescul978})
. [4] ({Landsberg1974})
. [5] .({Mayer1980})
. [7] ({Bogolubov1984})
6] ({Ebeling-Kreft1979})
14] ({Roepke1990})
11] ({Ebeling-Fortov2017})
2:[6] ({Schmidt1991})
. [A8] ({Martynov2011})

o
||

3ansaTTa 6. Tema 6. PiBussnusa Opumreitna-Ilepuike 1is niaazmm

[Lman.

1. dyngaMeHTalIbHA CUCTEMA JIBOX PIBHSIHB U QYHKIIT PO3MOAITICHHS.

2. Kopensmiiini QyHKIii.

3. bpimxk-dyHKIi0HA.

4. PiBusuns OpumreitHa-llepnike Ta ioro 3amkHeHHs. [imepiaHIOroBe
HaGmmwkenHs. PiBustaas ITepkyca-Hepika .

5. [Motenmian B ia3mi. TepMoauHaMidHI XapaKTEPUCTUKH TIA3MHU.

Jimepamypa



1. [1] ({Kudrin1974})
2. [2] ({Balescul978})
3. [5] .({Mayer1980})
4. [9] ({Landau9})
5.[11] ({Ebeling-Fortov2017})
6. [14] ({Roepke1990})
7. [16] ({Schmidt1991})

8. [A7] ({Xroxton1977})
9. [A8] ({Martynov2011})

3ansarra 7. Tema 7. TepmoanHaMika KyJOHIBCbKHX CHCTEM.
ITman.

1. Cucrema KyJIOHIBCHKUX KYJbOK.

2. PiBusHHS cTany. [TonmpaBku Ha Hel€aTbHICTb.

3. OIHOKOMIIOHEHTHA IJ1a3Ma.
Jlimepamypa

1. [1] ({Kudrin1974})

2.[2] ({Balescul978})

3. [5] .({Mayer1980})

4. [6] ({Ebeling-Kreft1979})
5.[11] ({Ebeling-Fortov2017})
6. [14] ({Roepke1990})

7. [16] ({Schmidt1991})

8. [18] ({Martynov2011})

9. [112] ({Teploph1980})

3ansarrsa 8. Tema 8. Mikponose B mia3mi.

[1man.

AToM (10H) B 30BHIIIHBOMY TTOJI.

Cratuctuyna cyma atoma (ioHa). @opm-daxrtop.
VIMoBipHicTB MiKpomOJISI.

Oyukuisa ['onpumMapka .

MexaHi3MU YITUPEHHS CIIEKTPAIbHUX JIIHIN B IJ1a3Mi.
[Tpodine criekTpanabHOI JiHIi.

AN I

Jlimepamypa
1. [1] ({Kudrin1974})
2.[6] ({Ebeling-Kreft1979})
11] ({Ebeling-Fortov2017})
({Kremp20005})

3.1
4.[12]
5. [13] ({Wakarchuk2002})
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6. [16] ({Schmidt1991})

8. [A8] ({Martynov2011})
8. [A11] ({Cowley1974})
9.[A12] ({Teploph1980})

Po3aia (3microBumnii MoayJib) 2. KBaHTOBa HeigeajJbHA I1a3Ma

3anaTTa 9. Tema 9. OCHOBHI MOHATTH Ta METOAUM KBAHTOBOI CTATHCTHYHOI
MEXAHIKH 3aPAIKEHUX YACTUHOK.

[Lan.

. PiBusanns pwoainrepa.

. [Ipencrasnenns Llpposainrepa..

. [Ipencrabnenns I"aitzenbepra.

. Matpung ryctunu. Hlnyp.

. PiBasans bioxa.

. KBanrose posnoginenns [166ca. Benrke kaHOHIYHE PO3IIOIiIECHHS.

. Teopis 30ypens. Onepatop BIOPSIKYBaHHS.

~N NN kW

Jlimepamypa

1. [1] ({Kudrin1974})
2. [2] ({Kreft1988})

3. [4] ({Landsberg1974})

4. [7] ({Bogolubov1984})

5.[11] ({Ebeling-Fortov2017})

6. [12] ({Kremp20005})

7. [13] ({Wakarchuk2002})

8. [12] ({Abrikosov1962})

9. [A5] ({Wakarchuk2012})

10. [19] ({BaltzerBonitz2013})

11. [J110] ({Bonitz2016})

12. [[A11] ({Cowley1974})

3ansaTra 10. Tema 10. MeTox BTOPUHHOIO KBAHTYBAHHS.

[1maH.

1. OCHOBHI MOHATTS METOAY BTOPUHHOTO KBAaHTYBaHHS..

2. OnepaTopu 3HUIIEHHS Ta HAPOHKEHHS.

3. [Ipencrasnenns Ulproninrepa ta ["aitzendepra.

4. Uucna 3ani0BHEHHS Ta €HEPTIsIO

5. Omnepatop Teopii 30ypeHb.

6. Teopema Bika.

Jlimepamypa

1. [1] ({Kudrin1974})

2. [2] ({Kreft1988})
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3. [4] ({Landsbergl1974})
4.[7] ({Bogolubov1984})
5.[11] ({Ebeling-Fortov2017})
6. [12] ({Kremp20005})

7. [13] ({Wakarchuk2002})

8. [12] ({Abrikosov1962})

9. [A5] ({Wakarchuk2012})
10.[19] ({BaltzerBonitz2013})
11. [A10] ({Bonitz2016})

12. [A11] ({Cowley1974})

3ansrrs 11. Tema 11. Merox remneparypuux ¢ynkuiii I'pina.
[1maH.

1 TepmonuHamMiYyHUN MOTEHIIIA.

2. 3ami3Hina Ta BUnepeKyBaabHa GyHkii Ipina.

3. Meton Marny6apu.

4. JliarpaMHa TeXHIKa.

4. Tlepma Ta npyra TeopeMu Maepa st giarpam.

5. Honanku psany Teopii 30ypeHb. BHecku Bij giarpam.

5. Ilpuuunna ¢yukuis Ipina. Posknanenns B psag @yp’e. Dyp’e obpas.

Jlimepamypa
1. [1] ({Kudrin1974})

2. [2] ({Kreft1988})
3. [4] ({Landsberg1974})
4. [7] ({Bogolubov1984})
5.[9] ({Landau9})
6. [11] ({Ebeling-Fortov2017})
7.112] ({Kremp20005})
8. [13] ({Wakarchuk2002})
9. [A2] ({Abrikosov1962})
10. [A5] ({Wakarchuk2012})
11.[19] ({BaltzerBonitz2013})
12. [J110] ({Bonitz2016})
13. [I11] ({Cowley1974})

3anarrsa 12. Tema 12. Tepmoannamiynuid noreduiaj. EpexTuBHuid norenuiaJn
Ta 3B A3aHI CTAHU.

[1maH.

1. [IpaBuna moOy0BH Jiarpam.

2. JlaHiroroBi, ApaOUHSIKOBI, KIJIBIIEB] Ta OOMIHHI JllarpaMHu.

3. Braecku Bijn kinblieBux aiarpam. EdexTuBHUN MOTEHITIAN.

4. Buecku B 0OMiHHUX Aiarpam. Maii oOMiHH1 eeKTH.
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5. 3B’sA3aH1 CTaHU.

Jlimepamypa

1. [1] ({Kudrin1974})
2. [2] ({Kreft1988})

[4] ({Landsberg1974})

[7] ({Bogolubov1984})

[9] ({Landau9})

[11] ({Ebeling-Fortov2017})

[12] ({Kremp20005})

[A2] ({Abrikosov1962})

[13] ({Mattuk1969})

0. [d4] ({UlenbeckFord1965})

0. [19] ({BaltzerBonitz2013})

L[

3.
4.
5.
6.
7.
8.
9.
1
1
11. [110] ({Bonitz2016})

3anarrs 13. Tema 13. TepmoaunamiuHumii NMOTEeHIiaJI. J/IpaduHKoBe
HaOMKeHHs. /IMCKpeTHHII Ta HenepepBHU CIIEKTPH..
[Lan.

1. IpabuHkoBe HAOIM>KEHHS.

23arampHa  dopMmyna Il OOYMCIEHHS TEPMOJAMHAMIYHOTO  IOTEHITIATY.
TepmoauHaMiuH1 (PyHKIIII.

3. KBazikiiacuune HabavxeHHs. JuckpeTHU Ta HenepepBHUIL criekTpu. BHecku 10
CTaTUCTUYHOI CyMH.

Jlimepamypa

1. [1] ({Kudrin1974})
2. [2] ({Kreft1988})

3. [4] ({Landsberg1974})

4.[7] ({Bogolubov1984})

5.[9] ({Landau9})

6. [11] ({Ebeling-Fortov2017})

7. [12] ({Kremp20005})

8. [12] ({Abrikosov1962})

9. [A3] ({Mattuk1969})

10. [14] ({UlenbeckFord1965})

11. [19] ({BaltzerBonitz2013})

12. [J110] ({Bonitz2016})

3anarra 14. Tema 14. dDizuynHa Ta XiMiyHa MoaeJIi HeixeaJIbHOI IIJIA3MMU.

[Lan.
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1.®13uyna Mozenps miua3Mu. TepMOAMHAMIYHUN MOTEHLal Ta TEPMOJMHAMIYHI
byHKIIii.

2. Ilnazma BomHIO Ta BOJHENOAIOHa Ma3Ma. BHECKM 10 TEpPMOJMHAMIYHOTO
NOTEHI[laly BiJl HEIEPEPBHOIO Ta JUCKPETHOTO CIEKTPIB.

2. XiMiyHa MOJielb T1a3MU. 3aKoH Jitounx mac. PiBHsHHsa Cara 3 nornpaBkaMu Ha
HE1AEaJIbHICTb.

3. CnaboHelgealpHa ria3ma.

Jlimepamypa

[1] ({Kudrin1974})
[2] ({Balescul978})
[4] ({Landsberg1974})

[5] ({Mayer1980})

[6] ({Ebeling-Kreft1979})
[10] ({LandaulO})

[11] ({Ebeling-Fortov2017})
[14] ({Roepke1990})

[A8] ({Martynov2011})

1.
2.
3.
4.
5.
6.
7.
8.
9.
10. [112] ({Teploph1980})

3anarrs 15. Tema 15. TIpouecu nepeHeceHHs: B HeigeaJbHIl mia3mi.
[1maH.

. [IoHATTS PO MpOLIECH TEPEHECCHHS.

. Kinetnune piBHsHHS bosbiimana.

. KiHeTH4H1 pIBHSIHHS CUCTEM YACTHHOK 3 KOPOTKOIIFOUUM ITOTEHI1aJIOM.
. KiHeTnuHi piBHSIHHS AJ11 CUCTEMH 3apsII>KEHUX YACTHHOK.

. [HTerpanu 31TKHEHbD.

. Koedimientn nepenecenHs.

. lepapxist KIHETUYHUX PIBHSHb.

. YacoBi kopesiiiHi GyHKITI.

. Meron ¢pynxuiii I'pina B kineTnuHil Teopii.

10. Po3paxyHoK Koe]iLli€HTIB IepeHeCEHH s 3a J0IoMOrow Gynkuii Ipina.
11. TpancmopTHi BJIACTUBOCTI pPOOOYUX CEPENOBHUIN SACPHUX PEAKTOPIB 3
HE1€abHOI0 IJIa3MOIO.

O 001N DN b~ WK =

Jlimepamypa
. [17 ({Kudrin1974})

[2] ({Balescul978})

] .({Mayer1980})

] ({Ebeling-Kreft1979})
11] ({Ebeling-Fortov2017})
14] ({Roepke1990})

1
2.
3.
4.
5.
6.
7. [A8] ({Martynov2011})

[5
[6
[
[
[
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8. [112] ({Teploph1980})

3anarra 16. Tema 16. Kpurtuuni sisuma ta ¢a3osi nepexoqu B HeigeaabHii
1a3mi.

[Inan.

1. TepmonnHaMiuHa Teopist Pa30BUX MEPEXOIB..

2. CtatucTi4Ha Teopis (a30BUX NEPEXOIIB.

3. Kinetnuna teopist (pa30BHX NMEPEXO/IIB.

4. Kputuuni sasuia ($a3oBi nepexoau Ipyroro poay). Kputuuna rouka.

5. [Ina3moBuii pazoBuit mepexi.

6. [TonstTs ipo teopito BKIUI (bapainra-Kynepa-Iludepa).

Jlimepamypa
1. [1] ({Kudrin1974})
2. [2] ({Balescul978})
. [4] ({Landsberg1974})
. [5] ({Mayer1980})
. [6] ({Ebeling-Kreft1979})
10] ({Landaul0})
11] ({Ebeling-Fortov2017})
14] ({Roepke1990})
9 [A8] ({Martynov2011})
10. [J112] ({Teploph1980})
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IV. IIIAH TA METOJJUYHI PEKOMEHJAIIII 1JIs1 IPOBEJEHHS
IHNPAKTUYHUX 3AHATDH

META TA OCOBJIUBOCTI HPOBEJAEHHS ITPAKTUYHUX 3AHATDH

[IpakTUyH1 3aHATTS € CHOJYYHOK JIAHKOIO MIXK JICKUIMHUMH 3aHATTAMH Ta
CaMOCTINHOIO pOOOTOIO0 1 MalOTh HAa METI MOTNIMOJIEHE 3aCBOEHHS TEOPETUUHHX
MOHSATH, TEPMIHIB 1 MOJEIECH 3 IUCHMIUIIHU Ta HAOyTTS MPAKTUYHUX HABUKIB
pO3B’s3aHHS 3a]1ay.

B nporieci npakTUYHUX 3aHITH 3’ SICOBYETHCS CTYIIHb 3aCBOEHHS MOHSTIIHO-
TEPMIHOJIOTTYHOTO anapaTy Ta OCHOBHUX IMOJO0KEHb IPEIMETY, BMIHHS PO3KPUBATU
KOHKPETHY T€MY, aHAJII3yBaTH 1 y3araJIbHIOBaTU KIFOUOBI MUTaHHS KypCy, pOOUTH
YHUCJIOB1 OIIHKH, PO3B’sI3yBaTH 3aj1ayi.

OnHUM 3 BOXIMBUX 3aBJIaHb MPOBEJCHHS 3aHITH € OTPUMAHHS acIHipaHTaMu
HABUKIB ITyOJIIYHUX BUCTYIIB 1 AUCKYCIH.

3MICT IPAKTUYHUX 3AHSATDH
Ilepeobauaromscsa maki 6uou ayoumopHoi pooomu:

— po32is0 i 062080peHH. MEOPEeMUYHO20 MAMepiany 3a nepeiiKom KOHMpPOIbHUX
NUMAaHbL NO  BIONOGIOHUX MeMax JAeKYIUHUX 3aHAmMb ma Nnumaus  OJisl
CAMOCMINIHO20 ONPAYIOBAHHSL,

— NpoBedeHHs ceMiHapié 3 NYONYHUMU SUCMYNAMU mMad OONOBIOAMU NO
pegepamax, nid2omosieHux cmyoeHmamu CamMOCMmiliHO 3ad PeKOMeHOO08AHOIO
MeMamuKoro,

—  P038’A3aHHA 3a0ay AHATIMUYHO20 XAPAKmepy,

—  P038’A3aHHA 3a0a4 0OYUCTIOBATLHO20 XAPAKMEDPY;

— NpoB8e0eH s KOJIOKGIYMIG N0 3ACBOEHHIO MEOPEemMUIHO20 Mamepiany,

—  BUKOHAHHS KOHMPOAbHUX POOIM 3a THOUBIOYAIbHUM 3A80AHHIM,

—  nepesipKa npakmuyHux 3a80anb, BUKOHAHUX CIYOEHMAMU Ni0 4ac CamoCmiiHoT
pobomu;

—  NpPOBeOeH s KOHCYIbMAayitl 3 OUCYUNTITHUL,

MpakTuune 3ausatrs 1. Tema 4. Crarucruuni posnogizenns [i66ca.
KoHTponbHI nUTaHHS:
1. MikpOKaHOHIYHE PO3MOILJICHHS.
2. KanoniuHe po3MoAiJIEeHHS.
3. Benuke kaHOHIYHE PO3MOAIICHHS.
4. Inrerpan ctaHiB (KOHGIrypariiHuii iHTErpa).
5. Benuka crarcyma.
6. ®yukIii Maepa.
7. Hiarpamu Maepa.
8. Texnika miarpam Maepa. [aTerpanu 1 miarpamu.



26

[TuTaHHs 111 CaMOCTIHHOTO MONTHOJICHOTO BUBYSHHS (TEMH JOIOBiACH):
1. Knacudikauis pi3HOBUAIB Alarpam.

InTerpanu 1 niarpamu . He3Biguuii inTerpai.

[lepmia Teopema Maepa aJis giarpam.

Hpyra Teopema Maepa jist giarpam.

Teopema MHOKEHHS JIs JllarpaM.

Nl

Jlimepamypa:
1. [1] ({Kudrin1974})
2.[2] ({Balescul978})
3. [5] .({Mayer1980})
4. [6] ({Ebeling-Kreft1979})
5.[11] ({Ebeling-Fortov2017})
6. [14] ({Roepke1990})
7. [A3] ({Mattuk1969})
8. [14] ({UlenbeckFord1965})
9. [16] ({Schmidt1991})
10. [A8] ({Martynov2011})
10. [12] ({Teploph1980})
IIpakTnune 3anat1Ta 2. Tema 5. Teopis ledas-I' rokkens.
KoHTposbHI NUTaHHS:
1. JleGaiBchkuit paaiyc.
2. EnexTpoHeNTpaabHICTh MIa3MH.
3. Kpurepii HeieaabHOCTI.
4. IToTeHiyiali B IUIa3Mi.
5. PiBusnans Cara-Errepra njis i/1eajibHOT IJ1a3MHU.
6. PiBasans Cara niis HeineasibHOT t1a3Mu. [{e6aiBChki MOMpaBKH.
7. 3HWKEHHSI TIOTEHITiaIy 10Hi3aIii.
8. Crarcyma Ta ii perymnsipuzaiiisi.
9. PiBHsiHHS cTany. [{e0aiBChbKi OMpPaBKH.
10.TToreHmianpHa eHEprist 1 TUCK B TUIa3MI.
[TuTadHs 111 CaMOCTIMHOTO MONTHOJICHOTO BUBYSHHS (TEMH JOIOBiACH):
1. B3aemo3B’ 130K KpUTEPIiB HE1CATHOCTI.
2. EnexTponeittpanbHicTh mna3mu. CrniBeigHomenHs: CtiutiHmkepa-JloBerra.
3. PiBusnans Cara nis HeineasibHO1 mia3Mu. [lonpaBky Ha HE1ICATBHICTb.
4. Perynspusanisi CTaTCyMHu.
5. 3HM>KEeHHS MOTEHLIAy 10H13a11i.
6. PiBHsHHS cTany. [TonmpaBku Ha HelleaTbHICTb.
Jlimepamypa:
1. [1] ({Kudrin1974})
2.[2] ({Balescul978})
3. [5] .({Mayer1980})



6] ({Ebeling-Kreft1979})
11] ({Ebeling-Fortov2017})
14] ({Roepke1990})

4] ({UlenbeckFord1965})
J16] ({Schmidt1991})

8] ({Martynov2011})

0. [A12] ({Teploph1980})

.
a
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IIpakTuune 3anarTs 3. Tema 7. TepmoanHamika KyJOHIBCHKHX CHCTEM.

KonTponbHI nuTaHHS:
1. Mopneni KyJIOHIBCBKHUX CHCTEM.
2. Cuctema TBEpIUX KYITOHIBCHKHUX KYJIbOK.
3. OTHOKOMIIOHEHTHA I1J1a3Ma.
4. TloTeHuianpHa €HEPris 1 TUCK JJIs1 KYJIOHIBCBKHX CUCTEM.
5. BipianibHe piBHSIHHS CTaHY.
6. BipianbHi koediieHTH.
[TuTaHHs 4151 CaMOCTIMHOTO MOITTMOICHOTO BUBYCHHS (TEMH JIOTOBIICH):
1. OnHOKOMITOHEHTHA IIa3Ma.
PiBusanHs Maepa 11t CTAaTUCTUYHOT CUCTEMH.
BipianbHe po3kiiaaeHHs.
BipianpHi Koe]illieHTH.
BipianpHe piBHSHHS CTaHy ISl MOJICJIBHOI KYJIOHIBCHKOT CHCTEMH.

Aol

Jimepamypa:

[1] ({Kudrin1974})
[2] ({Balescul978})
[5] .({Mayer1980})

[6] ({Ebeling-Kreft1979})
[11] ({Ebeling-Fortov2017})
[14] ({Roepke1990})

[14] ({UlenbeckFord1965})
[J16] ({Schmidt1991})

[A8] ({Martynov2011})

1.
2.
3.
4.
5.
6.
7.
8.
9.
10. [J112] ({Teploph1980})

IpakTtuune 3anaTrsa 4. Tema 8. Mikpomnosie B miasmi.
KoHTponbHI nUTaHHS:
1. BrituB MikpomoJist Ha aToM (10H) B IIa3Mi.
2. BruiuB MikpomoJsi Ha CTATUCTUYHI XapaKTEPUCTUKU TIIa3MHU.
3. MimoBipHicTh MikpomoJIsL.
4. Po3mmpeHHs CIIeKTPaabHUX JIIHIH.
5. [Ipodinb cieKTpaIbHOI JiHii.

27
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6. @yukiis [onbimapka.
[TuTadHs 11 CaMOCTIHHOTO MONTHOICHOTO BUBYSCHHS (TEMH JOMOBIACH):
1. Hepeanizailisi KBAHTOBHX PIBHIB B IJIa3M1 BHACIIAOK BIUIMBY MiKPOIIOJIS.
2. ®opm-dakTop s CTATCYMH.
3. UMHHUKU PO3LIMPEHHS CIEKTPAIbHUX JIIHIN B I1a3MI.
4. TIpodins criekTpanbHOI1 JiHiT. DyHKIsA Doiirra.
Jlimepamypa:
1. [1] ({Kudrin1974})
2. [2] ({Kreft1988})
3. [4] ({Landsberg1974})
4. [7] ({Bogolubov1984})
5.[9] ({Landau9})
6. [11] ({Ebeling-Fortov2017})
7.[12] ({Kremp20005})
8. [13] ({Wakarchuk2002})
9. [A2] ({Abrikosov1962})
10. [A5] ({Wakarchuk2012})
11.[19] ({BaltzerBonitz2013})
12. [110] ({Bonitz2016})
13. [A11] ({Cowley1974})

IpakTuyne 3ausatrsa 5. Tema 11. Merox Temneparypuux ¢pyukuii Ipina.
KoHTponbHI nUTaHHS:
1. Meton Maity6apu a1 KBAaHTOBUX CTATUCTUYHUX CHCTEM YaCTHHOK.
2. Temneparypra ¢ynkuis Ipina. Jiarpamu Oeiinmana.
3. JliarpaMHa TexHika.
4. BHeckH Bij aiarpam.
5. Ipuunnna Gyukuis Ipina. Posknanenns B psag @yp’e. Dyp’e o0Opas.
[TutadHs 111 CaMOCTIMHOTO MOTIMOJICHOTO BUBYEHHS (TEMH JOTOBiACH):
1. Hiarpamu ['omacroyna ta deitHmaHa.
2. MoMeHTHI Jiarpamu.
3. PizHOBUIM miarpam.
4. Teopemu Maepa 115 iarpam.
JIimepamypa:
1. [1] ({Kudrin1974})
2. [2] ({Kreft1988})
3. [4] ({Landsberg1974})
4. [7] ({Bogolubov1984})
5.19] ({Landau9})
6. [11] ({Ebeling-Fortov2017})
7.[12] ({Kremp20005})
8. [2] ({Abrikosov1962})
9. [13] ({Mattuk1969})
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10. [[14] ({UlenbeckFord1965})
11. [A9] ({BaltzerBonitz2013})
12. [J110] ({Bonitz2016})

IIpakTuune 3auarTsa 6. Tema 12. Tepmogunamiunmii morenuiaja. EpexrnBumid
MOTEHIiaJI TA 3B’ sI3aHi CTAHU.
KonTponbHi nuTaHHS:
1. [IpaBuna noOya0BH Aiarpam.
2. EdexTuBHMIA TOTEHIIIAT.
3. BHecku BiJ Alarpam.
4. O6MmiHHI eeKTH.
[IuTaHHs 411 CaMOCTIMHOTO MOITTMOICHOTO BUBYCHHS (TEMH JIOMOBIICH):
1. BruMB yMOB €1€KTPOHENTPATbHOCTI TUIa3MHU Ha JiarpaMHl BHECKHU.
2. KBaHTOBI ONPaBKH JI0 THCKY.
3. 3B’s3aHi CTaHH.
Jlimepamypa:
17 ({Kudrin1974})
. [2] ({Kreft1988})
. [4] ({Landsberg1974})
. [7] ({Bogolubov1984})
. [9] ({Landau9})
. [11] ({Ebeling-Fortov2017})
. [12] ({Kremp20005})
. [A2] ({Abrikosov1962})
. [A3] ({Mattuk1969})
10. [d4] ({UlenbeckFord1965})
11.[19] ({BaltzerBonitz2013})
12. [110] ({Bonitz2016})

O 001NN B WK =

IIpakTtuune 3ausarTa 7. Tema 15. Ilpouecu nepeHeceHHs1 B HeigeabHIiil nJa3mi.
KoHTpoJbHI NUTaHHS:
1. Kinetnune piBHsHHS bonbimana.
. KiHeTnuHi piBHSIHHS CUCTEM YaCTHHOK 3 KOPOTKOIFOUUM IMOTEHII1aJIOM.
. KiHeTnuHi piBHSIHHS U1 CHCTEMH 3apsIKEHUX YACTHHOK.
. KoedimienTn nepeneceHHs.
. lepapxist KIHETUYHUX PIBHSHb.
. HacoBi kopesiiiHi QyHKITI.
. Meron ¢ynxkuiii Ipina B kineTHuHil Teopii.
. PospaxyHoxk koedilieHTiB epeHecenHs 3a qonomMoror ¢GyHkiii Ipina.

e BN I NNV, I SIS I V)
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[TuTaHHs 111 CaMOCTIHHOTO MONTHOJICHOTO BUBYSHHS (TEMH JOIOBiACH):

1.

XN R W

[HTEerpanu 31TKHEHb.

[1na3moB1 4acTOTH.

Meton YUenmena-Enckora.

Meron I'pena.

JliarpaMHi BHECKHU MEPIIOT0, IPYroro Ta TPETHOro MOPSIKIB.

Meron Ky6o0.

SnepHi eHepreTUyHI YCTAaHOBKH 3 HE1J€aIbHOIO MJIa3MOI0.

TpancnopTHi BIACTUBOCTI POOOYMX CEPEAOBUIN SACPHUX PEAKTOPIB 3
HelJIeaTbHOI0 TIa3MOIO.

Jlimepamypa:

2

© AU A WN—

-[5
-6
.
[l
.
.

1

[1] ({Kudrin1974})

] ({Balescul978})

] .({Mayer1980})

] ({Ebeling-Kreft1979})

1] ({Ebeling-Fortov2017})
4] ({Roepke1990})

18] ({Martynov2011})
J12] ({Teploph1980})

IIpakTnuyne 3anarTa 8. Tema 16. Kpurnuni siemma ta ¢a3osi nepexoan B
HeigeaJ bHIN miaa3mi
KoHTposbHI NUTaHHS:

1. CratuctruHa Teopist pa30BUX NEPEXOIB.

2. PiBHSIHHS cTaHy JJIsl 1/1ealIbHOTO Ta HeljeanbHOTro 003e-rasy.
3. Konaencarisa bo3e-Elnmreiina.

4. HaarimHHICT.

5. HaanpoBiiHICTb.

[TutanHs 1151 CaMOCTIMHOTO MONTMOJIEHOTO BUBYEHHS (TEMU JOTOB1ACH):

l.

2
3.
4.
5. HanmpoBigHICTb.

BipianbHe piBHAHHS CTaHy JJi1 KBAHTOBOT CUCTEMHU YaCTHHOK.

. Teopis BKIII.

PiBHSIHHSA cTaHy 1S TeNiio.
HaarmimaHICTE.

Jlimepamypa:

.[1] ({Kudrin1974})
. [2] ({Balescul978})
. [4] ({Landsberg1974})
. [5] ({Mayer1980})
. [6] ({Ebeling-Kreft1979})
-[1

0] ({LandaulO})



7.[11] ({Ebeling-Fortov2017})
8. [14] ({Roepke1990})

9. [A8] ({Martynov2011})

10. [[112] ({Teploph1980})

31



32

V. METOJIWYHI BKA3IBKHU O BUKOHAHHA CAMOCTIHHOI
POBOTHU

META 13ABJIAHHSI CAMOCTIMHOI POBOTH
['onoBHa MeTa NPOBENEHHS CAMOCTIMHOI pOOOTH MOJIArae y HEOOX1AHOCTI
OUIBII MIMPOKOTO OTJISAAYy TEMATHKKM Kypcy 3 BHUKOPUCTaHHSM MaTepiaiiB
MIJPYyYHHKIB, TIEPIOJAUYHUX BHUJAHb, HAYKOBUX Ipailb, MOHOTpadiii 3 oKpeMux
NUTaHb AUCIUILTIHH.
BaxxnuBoro CKJIaIoBOIO CaMOCTIHOI pOOOTHM CTYJIEHTIB € BHUKOHAHHS
IHIWBIAyaJIbHUX POOIT.
BukonaHHS iHIUBIIyallbHEX POOIT Ma€e Ha METI:
3aKpIMJICHHS 3HaHb TEOPETUYHOTO KYPCY;
— HaOyTTS HaBUYOK ONpALIOBaHHS HAYKOBOI JiTeparypu (MoHOrpadii, HAyKOBUX
crarei);
— HampaioBaHHS BMiHb Ta HABUYOK PO3B’s3yBaHHs (DI3WUHUX 33/1a4;
— HaByaHHSI €()EKTHBHOMY BHKOPUCTAHHIO (DI3MKO-MATEMaTHYHHUX JIOBIIHHKIB,
SHITUKJIIOTIeTIH (BKJIFOYHO 3 on-line iHpopMari€ro) i T. iH.

3MICT CAMOCTINHOI POBOTH

Ne . dopma
TeMH 3aBraHHs Jliteparypa KOHTPOITIO
1 OCHOBHI pHCH HElJIeaIbHOI TIJIa3MHU 3-5 OnuTyBaHHS,
nepeBipka
KynoniBchkmii MOTEHITIAIL. KOHCIIEKTY,
KonextuBHMII  xapakTep  B3aeMojii BUCTYIIU B
YaCTUHOK B IUIa3MI ayJIuTopii,
PO3B’ I3aHHS
IneanpHl Ta HelgeadbHl IJ1a3MOBI 3a7a4 B
cepeIoBHIIIA. ayauTopii,
nepeBipka
Heineanbna mmazmMa B OpUPO, CaMOCTIMHOTO
naboparopii, TEXHOJIOT1X Ta PO3B’sI3aHHSI

BUPOOHUIITBI

3a1a4 .
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OCHOBHI ITOHATTS KJIACHYIHOIL 3-5 OHHTYBaHHH’
CTaTUCTUYHOI MEXaHIKH. ficpesipKa
' KOHCIICKTY,
Oyukuil Maepa BHCTYIIH B
['aMiJIbTOHOBI CUCTEMH ayauTopii,
: pO3B’A3aHHS
Xaoc B AMHAMIYHUX CUCTEMAX.
3as1a4y B
Teopis iMOBiIpHOCTEH Ta Ti ayauTopii,
3aCTOCYBaHHS JIO CTATUCTUYHUX TepeBipka
cuctem. Cepe/iHi BEJIMUMHU CaMOCTIIIHOTO
O3B’ sI3aHHS
Crarucruka bose-EfiHmreiina 1 3azad .
depwmi-/ipaka.
Teopis [166ca . Iepapxis craructuunoi | 1-3; OnurtyBaHHs,
Teopii. A1 nepeBipka
KOHCITCKTY,
TepmoauHaMiuyHa TpaHHULIS. BHUCTYIIH B
ayJIuTopii,
®ynukuis [166ca. O3B’ sI3aHHS
3asia4y B
ITosHa Ta l-yactkoBa Qynxuis [160ca. ayauTopii,
nepeBipka
Iepapxis BBIKI CaMOCTIHHOTO
O3B’ sI3aHHS
PiBusans JliyBimis 3ajay .
CrarucTruuHi ancamMOJIi. 1,2; OHHTyBaHH’I’
12,13 IepeBlpKa
Craructuyna cyma. KOHCIIEKTY,
XapaxkTepucTuuHi PyHKITIi. BUCTYIIU B
TepmoarHamMiyH1 MOTEHIIIAH. ayauTopii,
pO3B’A3aHHS
Teopema Ban XoBa. ExBiBajeHTHICTh 34181 B
aHcamOJIiB. Ay UITOPIL,
nepeBipka
CaMOCTIIHOTO

PO3B’ I3aHHS
3ajay .
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CTaTUCTUYHUM OMUC IJIa3MHU 1,2; OnutyBaHHS,
J2,]13 nepeBipka
EnextpoHedTpanbHICTh IJIA3MU. KOHCIIEKTY,
CriBBIJHOILIEHHS Cruutinmxepa- BHUCTYIIH B
JloserTa. ayauTopii,
O3B’ sI3aHHS
PiBusinns [lyaccona. PiBHsSHHS 3aja4 B
[Tyaccona-bonbimana. PiBHsHHS ayauTopii,
Jeb6as-Ttoxkerns. nepeBipka
CaMOCTIIHOTO
PiBHSIHHS cTaHy 715 TUTa3MHU. pPO3B’sA3aHHSA
[TonpaBky Ha HE1A€ANbHCTb. 3a/1ad9 .
CrpykTypHuii paxTop.
dyH1aMeHTallbHa cCHUCTEMA nBox | 1,2; OnuTyBaHHS,
PIBHAHDb 17151 QYHKILIIT pO3MOAIICHHS. J2,]13 nepeBipka
KOHCIIEKTY,
Kopensmiitai ¢pyHKITi. BUCTYIIH B
ayauTopii,
PiBasinus Opumreitna-llepHike. PO3B’sI3aHHS
3a/1a4 B
bpimk-dyHkiionann. ayJIuTopii,
nepeBipka
Amnpokcumaritist OpimK-QpyHKIIOHaA. CaMOCTIIHOTO
['inepnaHLtOroBe HaOIMKEHHS. PO3B’sI3aHHS
3am1ay .
3amkHeHHs piBHsAHHA ~ OpHiuTeiiHa-
Hepnike.  HaOmmxenns  Ilepkyca-
Hegika.
TepmoamHaMiuHi XapaKTePUCTUKU
TJIa3MHU.
MopenbHi KyJOHIBCbKI CUCTEMHU. 1,2; OnuTyBaHHS,
Cucrema KyJOHIBCHKUX KYJBOK. 12,113 nepeBipka
KOHCIIEKTY,
PiBHsiHHs  crany. IlonpaBku  Ha BUCTYIIU B
HElJCAIbHICTh Ul CHUCTEMH ayJIuTopii,
KYJIOHIBCHKHX KYJIBOK. O3B’ sI3aHHS
3a/a4 B
OIHOKOMIIOHEHTHA TUIa3Ma. ayJIuTopii,
nepeBipka
CaMOCTIIHOTO

O3B’ sI3aHHS
3azay .
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8 AToM (10H) B 30BHIIIHBOMY ITOJI. 1,2; OnutyBaHHS,
: : 2,]13 nepeBipka
BruiiB MIKpoOmoJisi Ha CTAaTUCTUYHI A2, PEBIP
KOHCTICKTY,
XapaKTEePUCTUKU TJIa3MHU.
BUCTYIIH B
VIMOBIpHICTh pO3MOAIIEHHS MIKPOIIOS ayJIuTopii,
B mia3mi. Meton bapanxe-Mo3sepa. pPO3B’sI3aHHS
®yukuis ['oapumapka. 3a/1a4 B
ayauTopii,
: nepeBipka
MexaHi3mu PO3LINPEHHS PEBIPK
oy ) CaMOCTIIHOTO
CHEKTPAJIbHUX JIIHIH B IJIa3MI. ,
pPO3B’sA3aHHSA
: N 3a/1ay ..
[Tpodins cnexkTpanbHOT TiHii. A
9 PiBusnus Llproainrepa OnutyBaHHS,
. nepeBipka
IIpencrasnenns Llpboainrepa. PEBIP
o KOHCIIEKTY,
[IpencraBnenns [aitzenbepra
BHUCTYIIH B
Marpuns ryctunu. PiBasaas bioxa. ayauTopii,
KBaHTOBa cTaTuCcTHYHA CyMa. PO3B’sI3aHHS
: 3a/a4 B
Habnuxenns ["apTpi-Doxka. o
: ayJIuTopii,
Ha6mmxenns Tomaca-®epwmi . .
nepeBipka
: CaMOCTIIHOTO
Teopis 30ypens. [IpencraBnenns ,
pPO3B’sI3aHHS
B3aeMozii. Oneparop BIOPSIKYBaHHS.
3a/ay ..
10 OCHOBHI TOHATTSI METO/Iy BTOPUHHOTO OnuryBaHHs,
KBaHTyBaHHs. OniepaTopy 3HUILICHHS nepeBipKa
Ta Hapo KeHHs. CIiBBIIHOILIECHHS KOHCIIEKTY,
KOMYTallii. BHCTYIIX B
) ayaaTopii
Teopema Bika. Oneparop Y , p1L,
: . PO3B’sI3aHHS
BNOPsAAKYBaHHA. CTaTUCTUYHI CEPEJIHI.
3a/a4 B
ayauTopii,
nepeBipka
CaMOCTIIHOTO

O3B’ sI3aHHS
3a/1ad .
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11 TepmoarHaMIYHUM MOTEHITIAN OnurtyBaHHS,
nepeBipka
Meton Maity6apu 1Jis KBAaHTOBHUX PeBIp
KOHCIIEKTY,
CTATUCTUYHUX CUCTEM YACTHUHOK.
BUCTYIIH B
Hiarpamua TEXHIKA. PizHoBUIM ayauTopii,
miarpam. [iarpamu T'onacroyHa Ta PO3B’sI3aHHS
Deiinmana. MowmeHTHI Jiarpamu. 3aJ1a4 B
TomnosnoriuHa eKBiBaJ€HTHICTh Jiarpam. ayauTopii,
nepeBipka
CaMOCTIIHOTO
Ilepmia Ta apyra teopemu Maepa miist ,

) ) ) , . PO3B’sI3aHHS
nalarpaM.  3B’si3aHl  Ta  HE3B’ si3aH1 samad
Jiarpamu. h
Jlonanku psigy Teopii 30ypeHs. BHecku
B1JI Jllarpam.

[puuunna byHKITisT Ipina.
Poskimanenns B psag Dyp’e. Dyp’e
oOpas..

12 [IpaBuna noOynoBH Jiarpam. OnnryBaHHs,
Jlanuorosi, ApaOUHSIKOBI, KIJIBLIEB] Ta nepeBipka
OOMIHHI JllarpamH. KOHCIIEKTY,

: : BUCTYIIH B
B3aemoniss Ha ganmekux BiJICTAHSX.
: . . ayJIuTopii,
KynoniBcekuii Ta edeKTUBHUN ,
- pPO3B’sI3aHHS
NOTEHI[IaI.
3asia4 B
ayauTopii,
KBaHTOBI moOmpaBku [0 PIBHSHHS nepeBipka
cTaHy. 3B’s13aHi CTaHH. CaMOCTIHHOTO

O3B’ sI3aHHS
3a7ad4 .
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13 JpabunkoBe HAOTMKEHHS. OnnryBanHHs,
baraTopa3oBa B3aemo/is Ta nepeBipka
€KpaHyBaHHS B IJIa3Mi KOHCIIEKTY,

o . , BUCTYIIH B
TepmoaunamiuHi QyHKIIT HelgeaTbHOT
- ayJauTopii,
KBaHTOBOI IIJIa3MH. ,
PO3B’sI3aHHS
KBaziknacuune HaOIM>KEHHS. 3a/1a4 B
JIMCKpeTHHI Ta HENIEPEPBHUN CIIEKTPH. ayauTopii,
nepeBipka
CaMOCTIIHOTO
O3B’ sI3aHHS
3a/1ad .
14 ®d13nyHa MOaENb IUIA3MU. OnutyBaHHS,
.. nepeBipka
XiIMIYHA MOJIEJIb IIJIa3MHU. PeBIp
KOHCIIEKTY,
TepMmoauHaMIYHUI NOTEHLIAN Ta BHUCTYIIH B
TepMOANHAMIUHI QYHKIIIT HelAeanbHOT ayJIuTopii,
M1a3MHU. O3B’ sI3aHHS
. 3a/1a4 B
[1na3ma BoJHIO Ta BOAHENO110HA
ayauTopii,
ma3ma. BHecku 1o )
. : . nepeBipka
TEPMOJUHAMIYHOTO OTEHIIATy B1]T i
CaMOCTIIHOTO

HEINEPEPBHOTO Ta JUCKPETHOTO
CIEKTPIB.

PiBHsiHHS cTany. KBaHTOBI monpaBku
Ha HE1IEATbHICTb.

PiBusaas Cara 3 momnpaBkaMu Ha
HE1IEaIbHICTb.

Crma0onelgeanpHa mia3ma.

O3B’ sI3aHHS
3a/ad .
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15 Kinetnune piBHsiHHa bosbiimana OnuryBaHHS,
. .. nepeBipka
KineTuuHi piBHSHHS JJI1 CUCTEMU
KOHCTICKTY,
3apsKEHUX YaCTUHOK. [HTerpain BUCTVILL B
3iTKHeHb Jlannay. IHTerpan 31TKHEeHb YIR E
ayJIuTopii,
Jlenapna-banecky. ,
pO3B’sI3aHHS
lepapxist KIHETUYHUX PIBHSHb. 3a/1a4 B
KoeditienTn nepeHeceHHs Mmia3MHu. ayauTopii,
NV : . nepeBipka
Meton dyukuiit [pina B KineTHuHil PEBIPK
. . . . CaMOCTIMHOTO
Teopii. YacoBi Kopemsiiiai QyHKITT \
PO3B’sI3aHHS
(UKD).
3az1ay .
Po3paxyHok koedilieHTIB
NEPEeHECEHHS 3 JOMOMOI0I0 (PYHKIIIN
Ipina..
Merton Ky6o. ®opmyia [pina-Ky6o
SnepHi peakTopu Ta eHEPreTUIHI
YCTaHOBKH 3 HE1/I€aJIbHOIO J1a3MOI0..
16 TepmoaunamiuHa Teopist pazoBux OnuTyBaHHS,
Nepexo/IiB. nepeBipka
: KOHCTICKTY,
Craructuyna Teopisa pa3zoBux
. BUCTYIIU B
MEePEXO/IiB. .
ayJIuTopii,
Kinetnuna Tteopist pazoBUX NEPEXO/IIB. PO3B’sI3aHHS
: : 3asia4 B
Kpurnuni sBuina ($ha3osi nepexoau ay muTOpii
apyroro poay). Kpurtnuna touka. 7
Py poy). Kp nepeBipka
PiBHSIHHS cTaHy /711 KBAHTOBOTO CaMOCTIHHOTO
17IeaTbHOTO Ta HE1JIeaJIbHOTO rasy. PO3B’sI3aHHS
: . . 3a1ay .
Konneuncas bo3e-Eiinmreiina. 4
Hannnuanicts. HaampoBiHICTb.
[Tna3moBuii pazoBuil mepexis.
OBCAI' CAMOCTINHOI POBOTH
[t azea memu LIbKICMb
Ne | Ho K

200UH
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1. | Iliocomosxka 00 nomo4YHUx npaKmuyHux 3aHsmo 20

2. | Bukonanus nomounux npakmuyHux 3a80aHb 20

3. | Onanysanns mamepianie nexyii ma 000amKo8UX NUMAHb i3 20
3ACMOCYBAHHS OCHOBHOI ma 000amMK080i 1imepamypu

4. | Inousioyanvhi Koncyniomayii 3 6uxkiaoaiem 10
BChOI'O 70

3aBaanHd (3a1a4i, BIPaBH) AJIs1 CAMOCTIHHOI podoTH

Po3paxyBaru 1e6aiBCbKuil pajilyc Ta YMCIO YaCTUHOK B J1e0aiBChKiN chepi
JUIS TUTa3MU pealIbHUX 00’ €KTIB (32 OKPEMOIO BUOIPKOBICTIO).

Busnauntu 3a KpUTepisiMA HE1JICAJIbHOCT1 YU € JaHWU PI3HOBHUJ TUIA3MH
peanbHUX 00’ €KTIB (32 OKPEMOIO BUOIPKOBICTIO) 1/IeaJIbHUM UM
HElA€AIbHUM.

Po3paxyBaTu 3HMKEHHS IOTEHITIATY 10HI3a11isl 32 aOCOTIOTHOIO Ta
BIJIHOCHOIO BEJIMYMHOIO IS JUTSI TUTA3MH PealTbHUX 00’ €KTIB (32 OKPEMOIO
BUOIPKOBICTIO).

BusnaunTu 3B’A30K MiXK KoedillieHTaMH PIBHAHHA CTaHy y (GOpMi piBHSIHHS
Ban-nep-Baanbsca Ta BipiaJIbHOrO PIBHSIHHS .

BusnaunTu 38’30k Mik KoedilmieHTaMHu IS pi3HUX (POPM BipiadbHOTO
PIBHSIHHSI CTaHy.

BusnaunTtu nebaiBchKy MOMpaBKy HAa HE1IEATLHCTh 10 TUCKY B
a0COTIOTHOMY Ta BIITHOCHOMY 3HAYCHHSIX BEJIMYWH JJISI PIBHSIHHS CTaHY IS
cnaOoHeleanbHOI MIa3MH .

3anucartu (IMOBHICTIO a00 YaCTKOBO) Yepe3 KopessiiiiHi GyHKIi Ta/abo
dbyukiii Maepa giarpamu Maepa, 110 BXOASATh 10 OpiK-(QyHKI[IOHATY.
Po3B’s3atu 3aauy 3 BIAMOBIHOT TEMATHKY 3 3a/1a4HUKA [].

Temu nuis pedpepartiB Ta Kono0Bigei

CrarucTuyHi aHcaMmOi.
Teopemu Maepa ai1s1 niarpam.

®yukuis ['onpumapka

MexaHi3MH pO3NMIUPEHHSI CIEKTPATbHUX JIHIM B TUTa3Mi.
[Tpodink criekTpanbHOT JiHii.

Oynkuii @epwmi-Jlipaka B Gpi3uIll HeileaTbHOT MIa3MHU..
CnaboHeiieanpHa mia3Mma.

. XiMI4Ha MOJIENb TIa3MHU.

0.PiBusinns Cara.

2O XN R LN =
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11.BrnactuBocTi poOOUNX CepeIOBHUIII SIIEPHUX PEAKTOPIB
(ra3onaauMBHOIO, PIAMHHOMETAJIEBOI0) 3 HEIJI€AIbHOK TUIa3MOIO.

12. HeineansHna mia3sma CoHid.

13.KBapk-Tir0oHHa Tu1a3ma.

14.HeineanpHa mia3Ma HEUTPOHHOI 31pKHU.

15.KputnyHna Touka.

16.Ananorist Mi KpUTUYHOIO TOYKOIO Ta YOPHOIO JIPOIO.

17.HaaruimHHICTb.

18. HaanpoBigHICTh.

19.11na3moBwHit pazoBuii nepexi.
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VI. ®°OPMHU TA METOJIHU KOHTPOJIIO

META I ®OPMU ITOTOYHOI'O KOHTPOJIIO

MeTa MOTOYHOrO0 KOHTPOJIIO — OILIHUTU CTYIMIHb 3aCBOEHHS TEOPETUYHOIO 1
MPaKTUYHOTO MaTepiaay Ta pPIBeHb 3HAaHb CTYACHTIB 3 BIAMOBIIHUX PO3ALTIB
IUCIAILIIHHA.

Pigenv nomounux 3Hanb oyiHIOEMbCA 8 OANAX NO KONCHOMY 13 nepeddaueHux
8U0I68 NPAKMUYHUX 3A80AHb OKPEMO.

—  BOJIOOIHHS MeopemudHUM MAMepiailom;

—  PO3YMIHHA CYMHOCMI (DI3UUHUX ABULY,

—  @MIHHA poOUMU OYIHKU 30 NOPSAOKOM BEIUYUUH,

— PpO38’A3aHHA 3a0ay AHANIMUYHO20 XAPAKMeEDPY;

— PpO38’A3aHHA 3a0ay 00UUCTIOBATIbHO20 XAPAKMmep).

3rilHO0 10 METOAMKHA PEUTHHIOBOI OLIHKM IMOTOYHUU PEUTHHI acHipaHTa
PO3paxoBYEThCS SIK cCyMa OalliB 3a BCIMa BUaMU MIPAKTUYHUX 3aBJIaHb, KOJOKBIyMY
Ta KOHTPOJIbHOI pOOOTH (ILJTIOC MTOKA3HUKH B1J[B1IyBaHHS JICKI[IMHUX Ta MPAKTUIHUX
3aHATH) 1 HAPOILYETHCS MPOTATOM CEMECTPY.

AcmipaHTH, MOTOYHI 3HAHHS SKUX OIlIHEH1 Ha “‘He3amoBuIbHO” (0-29 GaniB),
BBAKAIOTHCS HE aTECTOBAHWMH 1 JI0 ICTIUTY 3 AMCIMIUIIHA HE JOMYCKAIOTHCA.
AcmipaHTy, fKi 3a poOOTy B ceMecTpl Ta Ha icriutTi Habpamu 30-59 GaniB maroTh
IIPaBO HA MEPECKIIATaHHS.

META 1 ®OPMU IMIIACYMKOBOI'O KOHTPOJIIO 3HAHb

[TincyMKOBHI KOHTPOJIb 3HAHb 3/1MCHIOETHCSA HAIPUKIHII CEMECTPY LUISIXOM
CKJIaJIaHHS 1CIIUTY.

Jlo icnuTy 10MyCKatOThCS aClipaHTH, K1 MatOTh HEOOX1THUM PIBEHb OTOYHUX
3HAHb.

Icniut mpoBoOUTHCS B 3MiMIaHii (GopMi, 10 3aBJaHHSIX SIKI CKJIaJeHl Ha OCHOBI
nporpaMu Kypcy Ta MarOTh OJHAKOBUH pIBEHb CKIAgHOCTI. Ha miaroroBky
BIIBOJUTHCS 2 akajemiuHl roauuu. Ilin yac mpoBeneHHS ICIUTY O3BOJISIETHCS
KOPHUCTYBATHCS KOHCIICKTOM.

IIUTAHHA JJ1A NIATI'OTOBKU 10 ICIIUTY

1. Knacudikaiist pi3HOBUIIB TUIa3MH.
2. Kpwurepii Hei1eanbHOCTI TUIa3MH. .

3. EnexkTpoHEeNTpanbHICTh MJIa3MH.

4. PiBusanHs ["aminbTOHA.

5. Crpykrypa teopii [106ca.

6. Kopemsiiiina cepa 1 Tepmocrar.
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7. PiBHaHHS JliyBULIA.

8. TepmoauHamiuHa rpaHUIIs.

9. Jlanoxxok BBIKI.

10.3akoHu 30epexeHHs 111 3aMKHEHOT 130JIb0BAHOI CUCTEMHU.

11.Kanoniune posnoainenns [106ca.

12.CratucTiudHa cyma Ta KOHMIrypariiHui iHTerpall.

13.dyHnamMeHTaabHa CUCTEMa ABOX PIBHSHD NIt QYHKINIH PO3IMOITICHHS.

14.PiBasinusa OpHinrteiHa-llepHike miis mia3mu.

15. PiBHsIHHS cTaHy 1S Ae0aiBCHKOI TIIa3MHU.

16. Tepmonunamivni QyHKINT 1e6aTBCHKOT MIIa3MH.

17.MikpormoJie B Tu1a3Mi.

18. MexaHi3MH pO3UIUPEHHS CIEKTPATbHUX JIHIN B MJIa3Mi.

19.MeTox BTOpMHHOTO KBaHTYBaHHS.

20.3ami3Hina Ta BUNepeKyBaabHa GyHkii [pina.

21.Teopema Bika.

22.TemnepatypHi ¢pyHkuii [pina.

23.Teopis 30ypeHb 7151 HElJealbHUX CUCTEM.

24.0nepaTop BOOPSIAKYBAHHS.

25.00MiHHI edeKTH.

26.TepmoarHAMIYHUM MOTEHIIAN AJI1 KBAHTOBUX HE1/1€aIbHUX CUCTEM.

27 Ilpuunnna Gpynxuis [pina.

28.CTaTUCTUYHA cyMa ISl KBAaHTOBUX HElJ€aIbHUX CUCTEM.

29.PiBusanns Cara 3 KBAHTOBHUMH TONPaBKaMHU.

30.EdexruBnuii morenmian. KiaelieBi giarpamu.

31.Tepmoaunamiyauii moTeHIIal. BHECKH BiJ KUIBIIEBUX Ta OOMIHHHX Jiarpam.

32.TepmoaunamiuHuil moteHian. J[pabuHkoBe HaOIM>KEHHSI.

33.TepmoauHamiuyHuil moTeH1al. BHECKH B1J HEMIEPEPBHOIO Ta IUCKPETHOTO
CIIEKTPIB.

34. TepmoauHaMidYHUM TTOTEHIIIAI JJIsl BOJHEBOI IJIa3MHU.

35.CratucTidHa cymMa 3 KBAaHTOBUM TIOTPAaBKaMU JJISI BOJTHEBOI TIJIa3MH.

36. BipianbHe piBHSIHHS CTaHy JJIsl HE1I€JIbHOT TIa3MHU.

37.3HmKeHHS TOTEHITIATY 10H13aIlii B IJ1a3Mi.

38.KineTnuHe piBHSHHS JJIA IUIa3MHU.

39.1InTerpanu 31TKHEHb.

40.TpancriopTHi KOedIIi€HTH.

41.Meron ¢ynxkuii I'pina aas po3paxyHKy TPaHCIOPTHUX KOe]IilieHTiB.

42.Da30B1 epexoau B TUIa3Mi.

43.KpuTHYHI SBUINA B TUIa3Mi.

44 PiBHSIHHS CTaHy JJIS 11€AJIbHOTO Ta HelJeaabHoro 003e-rasy.
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VIL. KPUTEPII OLIIHIOBAHHSA 3HAHB I BMIHb CTYJIEHTIB, YMOBHU
BU3HAUYEHHSI HABYAJIBHOI'O PEUTUHTY

PiBeHb MOTOYHUX 3HAHb CTYJCHTIB OLIIHIOETHCS BIAMOBIIHO A0 METOJMKHU
pelTUHIroBOi OLIHKU. CyTHICTh METOJUKHU MOJSAra€ y BU3HAYEHHI MOTOYHOIO
pEeUTHUHTY CTYyAEHTa, IO PO3PaXOBYEThCA SK cyma OalliB 3a BCIMa BUJAMHU
NPaKTUYHUX 3aBIaHb Ta pe3yjbTaTaMU CaMOCTIMHOI POOOTH 1 HAPOILYETHCA
IPOTATOM CEMECTPY.

Obcse Maxcumanvua
Buo pobomu 3a KinbKicmb 6anie
cemecm 3a 8UKOHAaHy pobomy
p

Teopemuune numanms 4 Kooicna npasunvua i smicmosna 8ionogion - 1 oan.
(npocme) Bcvoeo 3a cemecmp — 4 banu.
Teopemuune numanus 4 Kooicna npasunvua i smicmosna 8ionogios - 2 oanu.
(ycknaonene) Bcevozco 3a cemecmp — 8 banis
Po3é’a3yeanns 3aoau 2 Kooicne npasunvue po3e’ssanusn — 5 b6anis.

Bcevoeo 3a cemecmp — 10 b6anis
Ilposedenns 1 Kooicne npasunvhe po3e’sazanns 3a60anus — 5 oanis.
KOJIOK8IyMY ma Bcwvoeo 3a konoxeiym ma konmponwvny pobomy — 10 6anie
KOHMPObHOL pobomu
Biosioysanmus nexyiti 16 Koorcna siosioana nexyis — 1 6an.

Bcvoeo 3a cemecmp — 16 banis
Biosioyeanus ceminapie 14 Koowcnuui siogioanuil ceminap — 1 6an.

Bcevoeo 3a cemecmp — 14 banis
Cykynuuti petimune - 60 banis

KPUTEPII CKJIAJAHHS ICITUTY (3AJIIKY)

Koxxne 3aBmanHHs s MPOBEACHHS ICOHUTY (3aliKy) Mae OyTH OJHAKOBOI
CKJIaJIHOCTI. 3MICT NUTaHb Ta 3aBJaHb Mae OyTH PO3paxOBaHUW HA MUCHBMOBY
HiArOTOBKY acripaHTa NpoTArOM JBOX aKaJAeMIYHUX [OJIMH.

Maxkcumanvua xinokicmo 6anieé Ha nPogedeHHs Ni0CYMK08020 KoHmpoito — 40.
Kputepii ominku migcCyMKOBHX 3HaHb MPHU CKJIAJaHHI ICIIUTY HaBEeACH] B TaOJIUIII .

Kpumepii cknadanus icnumy (3anixy)

Xapaxkmepucmuxa 6i0nogioi no eapianmy Maxcumanvua
KibKicmb 6anie
3micm 2-x meopemuuHux numarb pO3KpUmMOo NOGHICMIO i 8 PO32OPHYMOMY 30
8UNA0T
Bipni 6ionosioi na mecmu /000amko8i nUmManHs Yu po3e 30K 3a0ayi 10
BCHOI'O 40 banis

3a pesylbTaTaMu CKJAJ@aHHS ICOUTY (3aiKy) SIKICTh MIACYMKOBHX 3HaHb
acripaHTa OIIHIOEThCS 32 PEUTHHIOBOIO CHUCTEMOIO Ta TPAHCPOPMYETHCS B
HalioHaNbHY mikany Ta mkamry ECTS
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Tabnuus

[Topsiiok nepepaxyHKy peMTHHIOBUX MOKa3HUKIB HOpMOBaHOi 100-0aibHO1
YHIBEPCUTETCHKOI IIKAJIU OLIIHIOBAHHS B HAl[lOHAJIbHY 4-0ajbHy LKAy Ta MKy

ECTS.
3a mkaJnomw 3a HalliIOHAJILHOK0 HIKAJIOI0 3a mkaJnomw
YHiBEpPCHUTETY ECTS
Icnur 3ajik
91-100 5 A
(BIIMIHHO) (BIIMIHHO)
81 -90 B
4 (ry>xe nobpe)
71 —-80 (mobpe) C
3apaxoBaHO (106pe)
66 —70 D
3 (3aJ10BUJIBHO)
60 — 65 (3a710BUJIBHO) E
(mocTaTHBO)
FX
30-59 (HEe3a0BUIBHO — 3
MO>KJIUBICTIO TIOBTOPHOT'O
2 ) He 3apaxoBano CK/IaJIaHHs)
(HE3a10BLIIBHO) F
1-29 (HE3aI0BUIBHO — 3

000B’I3KOBUM TIOBTOPHUM
KypcoMm)




