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1. 3araabHi BizomocTi

HajimeHHyBaHHS OKA3HUKIB XapakTepucTHKA IUCHUILUIIHA 32 1eHHOI0
¢dopmoro HaBUaAHHSA
Bua nucnuniiing BHOIpKOBa
MoBa BUKJIAJAHHS, HABYAHHSA TA ONIHIOBAHHA | YKPAaiHCbKa
3arajbHuii 00cATr KpeauTiB / TOAUH 2/60
Kypc 2
Cemectp 2
KinbKicTh 3MiCTOBMX MOAYJIIB 3 PO3MOALIIOM 1
Oo6csir kpeauTiB 2
O0coar rogux, 60
B Tomy umcii:
Jlexkuii 20
IlpakTHyYHi 3aHATTA 10
Camocriiina po6oTta 30
dopMma niICYyMKOBOr0 KOHTPOIO eK3aMeH

2. MeTa, 3aBJlaHHS Ta OYIKYBaHi pe3yJIbTaTH HABYAJbHOI JMCIUILTIHA

Po6oua nmporpama HapuanbHOi aucuuruiind JIBA.05.12 «®i3udHi OCHOBH IIa3MOJMHAMIYHHX CHCTEM
Cepe/iHIX EHEepriil» € HOPMAaTHBHUM IOKYMEHTOM, SIKHU pPO3pOOJICHHWI Ha OCHOBI OCBITHBHO-HAyKOBOI
nporpamu, gani OIL, (3atBepmkena Buenorw pamgoro IHCTHTyTy ¢13uxku HAH VYkpainu, npotokomom No
BiJ 20 POKY) HiATOTOBKH 3/100yBada TPETHOTO PIBHS BIAMOBIAHO 0 HABYAIBHOTO IUIAHY
cneniaabHOCTI 104 «®Di3uka Ta aCTPOHOMISI

IlepenymoBa BuBYeHHsi. Hapuanpauii kypc JIBA.05.12 «®i3udnHi OCHOBM ILIa3MOJAMHAMIYHUX
CHCTEM CEpe/IHIX €HEepriii» € CKIIaJOBOI0 LUKy MpodeciiHol MiAroToBKU (haxiBILiB TPETHOI'O OCBITHBO-
KkBaJTi(pikaniHOro piBHA “nOoKTOP (inocodii”. [Iporpama Kypcy opieHTOBaHa Ha aCIIPAHTIB, SIKi BXKE 3HalloMI
3 3arajlbHUM KypcoM (i3UKH IU1a3MH, (i3U4HI SBUILIA Y IUIa3MOAMHAMIYHUX CUCTEMaX Cepe/iHiX eHeprii Ta
MaTeMaTUYHOIO (PI3UKOLO.

Mera HaBuyaabHoi aucmuiutind. JIBA.05.12 «®i3u4Hi OCHOBHM ILIa3MOJUHAMIYHUX CHCTEM
CEpEeNIHIX EHEePTiii». OTpUMaHHS (PyHIaMEHTAIbHUX 0a30BUX 3HAHBb B TEOPIi 3arajabHOI IJIA3MOIUHAMIKH,
30KpeMa SBUII, 1110 MPU3BOIATH JJO CTBOPEHHS 00’ €MHHMX HAJTEIJIOBUX €JIEKTPUYHUX MOJIB, MPUIATHUX
JUIS IPUCKOPEHHSI 10HIB B 00’ €M1 11a3Mu 0€3 MOpYILIeHHS ii KBa31HEUTPaIbHOCT1, 03HAMOMIIEHHS 3 PI3HUMHU
TUIIAMHU JDKEPETT pyXOoMoi IJ1a3MH Ta 10HIB, 3 INIA3MOONTHYHIUMH CUCTEMaMH YIPABIiHHA Ta (OKYCYBaHHS
IHTEeHCUBHUX ITYYKiB 3apsPKEHUX YacTOK, 3 TUHAMIKOIO TUIa3MHU B CXPEIIEHUX eIEKTPUYHHUX Ta MarHITHUX
MOJISIX, BUKOPUCTAHHS TIOTOKIB IJIa3MH, B TOMY YHCII IS 3379 BAaKyyMHO-TUIa3MOBOI TEXHOJIOT1.

3MicT HaB4YaJbHOI AMCHUILIIHM. TeopeTWyHI Ta NpaKTUYHI 3HAHHS, HAOyTI NpPU BHUBYEHHI
muctmutiag JIBA.05.12 «®i3udHi OCHOBY TUTa3MOIUHAMIYHHX CHCTEM CEPEJTHIX SHEPTil», IPYHTYIOThCS Ha
3HaHHSX, OTPHMAHHX INpH IOTJIHOJICHOMY O3HAWOMIIEHHI 3 (PI3SMUHUMM BJIACTHBOCTSMM IUIA3MH, IO
pPYyXa€eThCsl, 30KpeMa, 3 OCHOBHHUMH MeEXaHi3MaMH TPUCKOPEHHS IUIa3MH Ta KOMIIEHCOBAaHUX ITYYKiB
PI3HOMAaHITHUX 10HIB, THIH JKEpeN PyXOMoi IJa3MH Ta 1OHHHUX MY4YKiB, IJIa3MOONTHUYHI CHCTEMH
yIpaBiHHA Ta POKYCYBaHHS IHTEHCUBHUMU ITyYKaMU 3apsKEHUX YaCTOK, BJIACTUBOCTI B3a€EMO/IT IIa3MHI
3 €JIEKTPUYHUMH Ta MarHiTHUMU MOJSMH, BUKOPHUCTaHHS MOTOKIB IUIa3MH, B TOMY YHMCI JUIs 3a/1ad
BaKyyMHO-TUIa3MOBOiI TEXHOJIOT]..

IIpenmerom HaBuaabHOI AucHUILTiHA [IBA.05.12 «®Di3uuHi OCHOBU TUIa3MOJMHAMIYHUX CHUCTEM
CepelHIX €eHeprii» € BUOpaHi po3aUIM (I3UKM IUIa3MH, MOrNMOJeHe BUBYEHHS (GI3M4YHI SBUIIA Y
IUIa3MOJAMHAMIYHUX CHUCTEMax CEpelHIX eHeprid, O3HaWOMIIEHHsS 3 PI3HUMH THIIAMHU JDKEped PyXoMoi
IUIa3MHM Ta 10HIB.

OcHOBHMMH 3aBJaHHAMH HaBYaJabHOI aucnuiutinm  JIBA.05.12 «®i3u4yHi  OCHOBH
MJIa3MOJIMHAMIYHUX CHUCTEM CEpEeIHIX eHeprii» € dopmyBaHHs (i3MUHOTO MHCIICHHS Y acIipaHTIB B MEKax
Marepiaiy, 10 BUBYAETHCS. JIMCIMIUTIHA FOTYE acIipaHTiB 10 CIIpUMaHHS MaTepiaty CIelKypCiB, ependadyeHnx
MIPOTPaMOI0 CHeITiai3allii.



daxoBi NporpamMHi pe3yJibTaTH HABYaHHSA (BUMOIH /10 3HAHb TA BMiHb)
B pe3ynbraTti BUBUEHHS HABYAIBbHOI JUCHUIUTIHU aCHipaHT MOBHHEH
3naTu: 6a30B1 TEOPETUYHI MOJIEI OJHO- Ta JBOPIAUHHOT MarHiTHOI T1APOAMHAMIKH, T1OpUIHI Ta
KIHeTHYHI MOJeNi NpUAaTHI A aHaji3y Ta PO3paxyHKIB KOHKPETHHX IUIa3MOJUHAMIYHHX CHCTEM
CEpEeIIHIX EHEepTii.

BmiTu: po3paxoByBaTh Ta OOIpYHTOBYBAaTH HPUHIUIIOBI CXEMH HPUCKOpEHHS, (OpMyBaHHS Ta
YOpaBIiHHSA IHTCHCUBHUMH 10HHUMH ITOTOKaMH B caMiil Tutazmi 0e3 paguKalbHOTO MOPYIICHHS il
KBa31HEUTPAIBHOCTI.

3aBiaHHsIM HaBYAJbHOI JucHUILIiHA (BinmoBimHo g0 mepeiaiky OII) JIBA.05.12 «®i3uuHi
OCHOBH TUTa3MOAMHAMIYHUX CUCTEM CEpPE/IHIX EHepriii» HaOyTH KOMIIETEHTHOCTE:

3aranbui: 3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3KS8.

daxosi: PK1, ®K2, ®K3, ®K10

[Iporpamui pesynbratu HaBuanas [IPH2, TIPH3, [TPH4, ITPHS, I1PH6, ITPH7, TTPHS, TIPHO,
I[TPH10, I[TPH11, TTPH12, TTPH13, TTPH14.

3. TemaTnuHuii NJ1aH
(cTpyKTypa 3aJ1iKOBOTO KPEINTY)
3 HaB4aJIbHOI quciuiuiing JIBA.05.12 «®i3u4Hi OCHOBY IIJIa3MOUHAMIYHUX CHCTEM CEPEIHIX CHEPTii»

(

F2-CCMGCTD) . : Yo
ekiil, ' 'Ceminapcbki, | Camocriiina | Pa3zom,

roa. roja. p060Ta, roja. roa.

KypT
Ne 3micT

1. | Jlekuis 1.

KopoTkwii icTOpHuHMIA OTIISI.
[TnazmoauHaMika - po3aii GizuKu 2 0 2 4
mIa3Mu. 3arajibHa, KOCMiYHa Ta
nabopaTopHa MIa3Mo JUHAMIKA.

2. | Jlexis 2.

[Tna3moanHamiKa cepesiHiX eHepriii
(ITACE). Knacudixarnis
IUIa3MO/IMHAMIYHUX CHCTEM.

3. | Jlekmis 3.

bazoBi TeopeTruH1 MOJieNi MIa3Mu. 2 2 4 8
[Tapamerpu noai6HOCTI.

4. | Jlekuis 4.

YMOBH iCHYBaHHS HAJITETIJIOBUX
€JIEKTPUYHUX TOJIB B IJIa3Mi. 2 2 4 8
MexaHi3MHU IPUCKOPEHHS 10HIB Y
TUIA3MI.

5. | Jlekuis 5.

[Tna3MoBi 10HHI JIKepena Ta IHKEKTOpH
HEUTpAJIbHUX YacTOK. 3aKoH Yaitnaa-
Jlenrmropa. Tunu i0HHUX JIKepell.

6. | Jlekuis 6.

[11a3mMoBI1 mpUCKOprOBayi.
Knacudikarist miaa3zMoBux
IPUCKOPIOBAYEM.

7. | Jlexuis 7.

[Tna3mMoBi mpuUCKOprOBavi 3 30BHIIIHIM
MarHiTHUM nosieM. [IpuckoproBaui 2 2 4 8
XOJUTIBCHKOTO THITY 13 3aMKHECHUM
Jpei(oM eIeKTPOHIB.

8. | Jlekmis 8. 2 0 4 6




[ToTy>xHi KBa3icTaIliOHapHI MJIa3MOBI
npuckoprosayi (KCIIIT)
9. | Jlekmis 9.
@okycyBaHHS IHTEHCUBHUX 10HHUX 2 0 2 4
nyukiB. [IpyHIMIN 1a3MOONTHKY.
10. | Jlekmig 10.

. 2 2 2 6
EnextpocTarnyna mia3MoBa JiH3a.
Bceboro 20 10 30 60

MeToanuHe 3a0e3neYeHHs] HABYAJbHOI JUCUMILTIHU 320€311e4yI0Th:

OTIOpPHI KOHCHEKTH JEKIIii, 610110TeuH]i MOCIOHUKH 31 CIIUCKY PEKOMEHIOBAHOI JIITEPATypH, eNEeKTPOHHI
MOCIOHUKH, MYJbTHUMEIIMHI TMpe3eHTarlli, iI04i HOPMATHBHO-TIPABOBI 3aKOHOJAaBYl aKTH YKpaiHW,
JIOB1IKOBO-1H(OpMaIliliHI IHTEpHET-IKepesia TOmIO.

4. 3MicT HABYAJILHOI AUCHHUILTIHA
JIBA.05.12 «®i3uuHi OCHOBY TUTa3MOIMHAMIYHHX CHCTEM CEPEIHIX CHEePTii»

Tema 1. Koporknii icropuunnii orjsia. [liiasmoannamika - po3ais Gizuku miasmu.

3arajbHa, KOCMiYHa Ta JIa0OpPaTOpPHA IJIa3M0 JUHAMIKA.

[Mpenmerom mnazmoauuamiku (I1J1) € cucremu 3 TUTa3MOO, MO PyXaeTbes, HacamIieped, CUCTEMH 3
pyxoMoro 10HHO koMiioHeHTor0. Brnactusocti 1] mpoueciB. Tpu ocnoBHux Hanpsmky [1J]. T1]] 6a3oBux
TEOPETUYHHUX MOJIENeH, KocMivHa (B Tomy uucii i ioHocdepHna) 1/ Ta I1]] koHkpeTHHX 1abopaTopHuX i
MIPOMUCIIOBUX CUCTEM.

Jliteparypa: 1-.4,21

3aBaaHHs 1JIS cAMOCTIiHOI podoTH (2 roa.)

1. BuBueHHs1 MaTepiany JeKIii.
2. OnpargroBaHHs MaTepiaiy, [0 BUHECEHUH Ha CaMOCTii{He BUBYECHHS:
O3HalioMJIEHHS 3 NIPUKJIa/laMy, 1110 IEMOHCTPYIOTh BaXXJIUBY poiib I1/] y cydacHOMY CBITI.
Oco6nuBOCTI 3arajgbHOi, KOCMI4HOT Ta 1aboparoproi [1/1.
2. Tema 2. [lnazmogunamika cepennix enepriii (IICE). Knacugikanis niaazMoquHaMiaHux
CHCTeM.
®i3uyH1 mapameTpu (IIUIBHICTH Ta €HEPris 10HIB) B 00JacTi BUKOPUCTAHHS MJIA3MOAMHAMIUHUX CHCTEM
cepenHiX eHepridi. /IBa NPUHIMIIOBO PI3HMX MiIXOAAa 10 OTPUMAaHHS 10HHO-IIJIA3MOBUX IIOTOKIB C
HeoOxiaHUMHU napameTrpamMu. OcoOIMBOCTI BUKOPUCTAHHS JKEpell 10HIB Ta MJIa3MOBUX MPUCKOPIOBAUIB.
[TpuHIIMTIOBA PI3HULIA MDK UMM M1AXOJAMH.
Jliteparypa: 1,4,9-10,19.21
3aB1aHHd 151 caMOCTiiiHOI podoTH (2 roa.)

1. BuBuenHs maTepiaiy JeKIii Ta peKOMEHJ0BaHOT OCHOBHOI Ta AOJAaTKOBOI JITepaTypH.
2. OnparrroBaHHs MaTepiaiy, [0 BUHECEHUI Ha CaMOCTii{He BUBYECHHS:
OzHaiiomiieHHs 3 o0nacTio (i3MYHUX MapaMmeTpiB, B IPaHULAX SIKUX 3HaxonaThes [1J] cucremu
Cepe/IHIX eHeprii.
BusBnenHs, y YoMy € IpUHIMIIOBA PI3HULA B (POPMYBaHHI 10HHUX ITYYKIB 32 JIOMOMOT'OI0 10HHUX
JDKEpes Ta TIa3MOBUX MPUCKOPIOBAYIB.
O3HalloMJICHHS 3 KOHKPETHUMH THITAMH TUTa3MOIMHAMIYHUX MPHUCTPOIB, IO BUKOPUCTOBYIOTHCS B
Cy4JacHUX Ja00paTOPHUX, TPOMHUCIOBHUX Ta KOCMIYHUX TEXHOJIOT1X.
3. Tema 3. ba3ogi Teopernuni moaesi miaazmu. [lapamerpu moaioHocTi.
OnHo- Ta IBOPIAMHHA TiAPOJIMHAMIUYHA MOJENb IUIa3MH, 110 PyXa€ThCs. Y MOBH 3aCTOCOBHOCTI.
['iO6pumHa Moens A1 yMOB, KOJIM OJTHA KOMITOHEHTA IJIa3MH OMUCYETHCS T1POIMHAMIYHUM YMHOM, a JIJIs
Apyroi BUKOHYEThCS KiHETHUHE HaOmkeHHs. [loBHOMacITabHa KiHETUYHA MOJIETb.
[ToxiOHicTh TUIA3MOBUX Teuid Ta BUOIp HAWOLIBIN paIliOHATBHOI TEOPETHYHOI MOJENl IS aHaji3zy
KOHKpeTHOI I1/] cucremu.
Jliteparypa: 1,5,21



3aBaaHHA 1JIA caMOCTIiiHOI podoTH (4 roxa.)

1. BuB4eHHs MaTepiaity JeKIlii Ta peKOMEHJ0BaHOI OCHOBHOI Ta JI0JIaTKOBOI JIITEPATYPH.
2. OmpairoBaHHs MaTepiaiy, 0 BUHECEHWH Ha CaMOCTIHE BUBYCHHSI:
[lepeTBOpeHHS PiBHAHD ABOPIAMHHOL TigpoanHamiku. OTpUMaHHs y3araabHEHOTo 3aKkoHy Oma.
AHaJi3 BUCHOBKIB, SIKI CIAYIOTh 3 I[OTO 3aKOHY.
Ceminap (2 ron)
Pedeparn «Bim OAHOYACTHHKOBUX METOJIB INMPUCKOPEHHS B 30BHINIHIX €JIEKTPOMArHiTHUX TOJAX 0
KOJICKTUBHUX METOJIB MPUCKOPEHHS B TUIA3Mi»

4. Tema 4. YMO0BH icCHYBaHHS1 00’€MHUX, HAATEIUIOBUX eJeKTPUYHMX IOJIB B ILIa3Mi.

MexaHi3MH IPUCKOPEHHS iOHIB y Mm1a3Mi.
VY3aranpHenuit 3akoH Oma. Di3U4HI YMOBH, 1110 BIUTMBAIOTh HA CTBOPEHHS HAATEIJIOBUX EJEKTPUYHUX
moJiuB B 00’ emi TuiazmoBoro cepepouiia. Edext Xomna B ruia3mi i3 3aMarHiueHUMU €JIGKTPOHAMH Ta
BUIBHMMH He3aMarHiyeHuMu ioHamu. Hacmiaku Ta ponb edexry Xomna. MexaHi3Mu TPUCKOPEHHS 10HIB
Ta YMOBH iX €()EKTUBHOTO MTPOSBICHHSI.
Jliteparypa: 1,5,21
3aBaaHHs 1J151 caMoCTiiiHOI po6oTH (4 roa.)
1. BuB4eHHs1 MaTepiaily JeKIIii Ta peKOMEHI0OBaHO] JIITepaTypH.
2. OmpartroBanHsl MaTepiaiy, 110 BUHECEHUI Ha caMOCTiiHE BUBYCHHS:
BMiHHS oTpuMyBaTH y3araibHeHHH 3akoH OMa B TU1a3Mi 3 MAarHiTHUM TOJIEM.
BusiBnatu edext Xona Ta yMOBU HOro HaO1IbII €)eKTUBHOTO MPOSBICHHS Y MPUCKOPEHH] 10HIB
0e3mocepeIHbO y IIa3Mi.
Ceminap (2 ron)
Pedepatu «00’eMHi, HAATEIUIOB] SIIEKTPUYHI ITOJIS B TIIA3Mi»
5. Tema 5. [11a3moBi ioHHI AKkepesia Ta iHAKEKTOPH HeTPaJbLHUX YacTOK. 3akoH Yaiiana-Jlenrmiopa.
Tunu ioHHUX TKepet.
[TpununoBa 670K cxema TUIOBOTo Ma3MoBoro Jkepena ioHiB (ITI) 3 cuctemoro excrpakiii.
[IpUHIMIOB] cXeMH Mia3MoBHX npuckoprosadis (ITIT). Ix npurIMIOBa pi3HUIA Ta HaCTiAKH. Poib
3akoHy Jlenrmropa (3akony 3/2) B 0OMeXeHHI 'paHUYHUX CTPYMUB.
Piznomanitrs ITJI Ta I qyst nabopaTopHUX, MPOMHUCIOBUX Ta KOCMIYHUX 3aCTOCYBaHb.
Jliteparypa: 11-13,16,17,20
3aBaaHHs 1J151 caMoCTiiiHOT po6oTH (4 roa.)

1. BuB4eHHs MaTepially JeKIlii Ta peKOMEeHI0BaHO] JIiTepaTypH.
2. OnparroBaHHs Matepiany, o0 BUHECCHUH HA CAMOCTITHE BUBUCHHS:

Osnaitfomnenns 3 aeskumu [1/1I, TpagumifiHUMu Ta Cy4yacCHMMH Ul PI3HOMAHITHUX 3aCTOCYBaHb.

Oznaitomnienns 3 tunosumu [1I1 cepennix eneprii.

Busenenns ¢popmynu i 3akoHy 3/2 JUIst JI0OJHOTO IPOMIKKY B OZJHOBUMIPHOMY HAOJIMKEHHI.
IIpakTuune 3anarra. JlaGopaTtopna po6ora — BuUMIpIOBaHHA 3akoHy 3/2 'y aiogHomMy
npuckopoBajibHomy npomizkky ITJI (2 rox)

Pedepatu «pedepatuBHuMil orns nmyOsikaiiid y HAyKOBHUX >KypHajaxX 1Mo (OpMyBaHHIO Ta MIPUCKOPEHHIO
ionHux nmy4kiB y II/] cucrtemax cepenHix eHepriii».

Tema 6. [11azmoBi npuckoproBaui. Kinacudgikauisi niiasmoBux npucKopoBayis.

[Tna3mMoBi mpuCKOpIOBayl - MIa3MOJMHAMIYHI MPUCTPOI CEPEIHIX eHepriil AJs OTPUMAaHHS IHTEHCHBHHX
10HHUX TIYYKiB 3 €HEPrisMH B MeXax BHUJ JecATKIB €B mo necsatkiB keB. Temosi Ta emekTpoMarHiTHi
npuckoproBaui. ImmynbcHi Ta cramioHapHi. IIpuckoproBaui XOJUTIBCKOTO THIy 3 METaJIEBUMH,
JIEJIEKTPUYHUMHU Ta BIAKPUTUMHU cTiHKaMHu. [IpuckoproBayl 3 30BHIIIHIM Ta BJACHUM MarHiTHUM I1OJIEM.
Jliteparypa: 5,9,10,20

3aBaaHHA 1JIA CAMOCTIiHOI podoTH (2 roa.)

1. BuBueHHs Marepiaiy JEKIii.

2. OnparroBaHHs MaTepiaiy, 0 BUHECEHWH Ha CaMOCTIHE BUBYCHHS:
Osnaifomnennss 3 pizHomaniTHUMH [II1 sxu BukopuctoByroThes IIJICE  ta MmexaHizmamu ix
(hyHKITIOHYBaHHSI.



7. Tema 7. IlnazmoBi npuckopoBayi 3 30BHilIHIM MarHiTHUM noJieM. [IpuckoproBaui XoJ1iBckoro
THILY 3 3aMKHEHHUM Jpeii)oM e1eKTPOHIB.

O6mactp 3actocyBanHs [1I1 3 30BHINIHIM MarHiTHUM nosieM. JluHaMika 3aMarHi4YeHUX €JIEKTPOHIB B
mia3Mi. CTBOPEHHS CaMOY3TO[KEHOTO IEKTPUYHOTO MOJIs. 3aMKHEHUH Ipeiid) eneKTPOHIB y CXPEIeHUX
akcianbHOMY E - mouti ta pagiansHomy H - moi. 3amkaennit XosutiBckuit ctpym. OCOOIMBOCTI AMHAMIKH
MPUCKOPIOBaHUX 10HIB. [11a3MonnHaMigHi BIacTUBOCTI XOJUTIBCKUX MPUCKOPIOBAYIB 3 BY3bKOIO Ta
MPOTSDKHOKO 30HOO MTPUCKOPEHHSI.

[1I1 3 3amkHEHUM JpeiidoM 1ie ia3moBi ananoru [1/]1.

Jliteparypa:1,5,9,12,20. logarkosa: 4,5,11,12
3aBaaHHA 1JIA caAMOCTIiiHOI podoTH (4 roa.)

1. BuB4yeHHs1 Marepiaiy JeKii.

2. OnpairoBaHHs MaTepiaiy, 0 BUHECEHWH Ha CaMOCTIlHE BUBYCHHS:
MarsiTHa 130511111 eeKTPOHIB Ta ii Hachiaku. [IpoBiqHICTS KaHATY TPHCKOPIOBAYa JIJIsl €IEKTPOHIB.
Oco0nuBocTi B3a€EMOIT MIa3MHU 3 METAJIEBHUMH Ta AICNEKTPUYHMMU CTiHKaMH KaHaiy. Pexumu
po0OTH MPHCKOPIOBaYa Ta iX BIUIMB Ha €(pEKTUBHICTH MPUCKOPIOBAaYa Ta HA MapaMeTpu iOHHOTO
My4Ka, [0 TPUCKOPIOETHCS .

IpakTuune 3ansarrta. JlaGopatopHa podoTa — OTPHUMAHHS BOJIbT-aMIEPHHX XaPaKTePUCTHK

NpucKopoBaya Xo/IBCKOr0 THILY y Pi3HUX pexkxuMax poodoru. (2 roa.)

8. Tema 8. IloTy:kHi kBa3icTaunionapui miia3mosi npuckoproBaui (KCIIII).

KCIIIT sickpaswuii npeacrapuuk [111 3 B1acHUM MarHiTHUM HOJIEM.

@di3nyHI MEXaHi3MH, sKi COPHUSIOTh CTBOpeHHI0 noTyxHux [II1 (MeraammepHoro macmrady) CTpyMiB 3

eHeprisMu 10 oxuHuI  keB. OcoOmmBocTi MmiIa3MOBOi Tedii B KaHal MNpUCKOproBava. loHHUI

crpymornieperic. Ponp aHomamx i katomuux tpanchopmepiB. KCIIII sk marnero-mia3MoBHiA aHAIoOT

razonuHamiyHoro comia JlaBans. O6mnacri 3acrocyBannst KCIIIL

Jliteparypa:1,6,7,21.22.onatkoBa: 1-2

3aBaHHd 151 caMoCTiiiHOI podoTH (4 roa.)

1. BuBueHHs MaTepiaiy JeKIii Ta peKOMEH0BaHOi JIITEpaTypH.

2. OnpargroBaHHs MaTepiany, 1[0 BUHECEHUI Ha CaMOCTii{He BUBYEHHS:
[IpuckoproBanbHuil 1 Komnpeciiinuil pexumu podotun KCIIII. BuOip npodimto xanamy. [lepexin
IU1a3MOBOi Teuil yepe3 MBUAKICTh 3BYKY. IIpo Bxinny ¥ Buxinny 3ouu KCIIII. 3B's130k mapamerpis
MOTOKY 3 €leKTpo(I3MUHUMHU XapakTepucTukaMu. OCHOBHI PIBHSHHS I1a3MoBoi Teuii. [loHATTS
kpusu crpymy. lonnuit ctpymonepenic. JlBoctyminuactuii pexum podotu KCIIII. OcHoBHI
pe3yibTaTH JeMOHCTpaliiHux ekcrepuMenTiB. 3actocyBanns KCIIY i MIIK y mmasmoBux
texnouorisx i KTC.

Tema 9 ®okycyBaHHsl iIHTEHCMBHHX iOHHMX nyuKiB. [IpyHIMIHK M1a3MOONITHKH.

O06’exT mnazmoonTuku. Kpurepiii miazMoonTHYHOTO pexuMy. MartiTHa 130551115 eeKTPOHIB Ta

€KBIMTOTEHITIaTi3allisl CHJIOBUX JIIHIM MarHiTHOTO MOJIs. 3ac00M BBEIEHHS 00’ €EMHHX €JIeKTPOCTATHUHUX

MIOJIIB Y TIJIA3MOBE CEPEJOBUIIE KOMIEHCOBAHOT'O 10HHOTO MyYKa.

TeopetnuHi MoJieNi MIa3MOONTUYHUX CUCTEM.

Jliteparypa: 1,8,21, nonatkosa 3,6,8-10

3aBaaHHA AJIA cCAMOCTIiHOI podoTH (2 roa.)

1. BuB4eHHs Matepiany JeKIii.
2. OmpairoBaHHs MaTepiaiy, 0 BUHECEHWH Ha CaMOCTIHE BUBYCHHS:
CrnabkonucunaTHBHA, i/lealibHa T1a3Ma. Bupomkenuit 3akon Oma. ExBinoreHItianizaniss MarHiTHUX
CWJIOBHUX JiHIN y Tu1a3mi. TepmainizoBanuii nmoteHuian. MarHeTo-eneKTpoHH1 eIeKTpoau. TUmosi
IUIa3MOOIITHYHI CUCTEMHU. MarHeTo-eNeKTpUyHi I1a3MOBI IPUCTPOI.
Tema 10. EsrekTpocTaTH4HAa NJ1a3M0BA JIMH3A.
Tumnogi poxycyroun naa3MoONTHYHI JTiH3U. MarHiTocTaTHyHi I1a3MOoBIi JIiH3U. EnekrpocTatnyHi mia3MoBi
nin3u. [InmasmoonTuyHi JiH3U 17151 GOKYCyBaHHSI MyYKIiB BiJl'€MHO 3aps/DKEHUX YaCTHHOK. DOKycyroun
BJIACTUBOCTI TU1a3MOBUX JiH3. CTaTU4HI Ta AWHAMIUHI XapaKTePUCTUKU TUIa3MOBUX JiH3. [ImazmoonTruyHi
cenapatopu. [1na3MoonTHYH1 XBUIIEBOAH.
Jliteparypa: 1,8,21, nonatkosa 8-10



3aBaaHHA 1JIA CAMOCTIiHOI podoTH (2 roa.)

1. BuB4eHHs1 MaTepiaily JeKIlii Ta peKOMEHI0BaHO] JIITepaTypH.
2. OmpairoBaHHs MaTepiaiy, 0 BUHECEHWH Ha CaMOCTIHE BUBYCHHSI:

MexaHi3M CTBOPEHHS IJIA3MOBOT'0 CEPEIOBHILA B 00’ €Mi MJIa3MOBOI JIIH3H.

MexaHi3Mu CTBOPEHHS ()OKYCYIOUMX €IEKTPUYHUX ITOJIiB IPU MPOXO/PKEHHI ITy4YKiB HO3UTHBHO Ta
HETaTUBHO 3aps/DKEHHX YacTUHOK.  Pojb exBiMoTeHI[ialn3alii CHIOBHX JIHIH 130JH0I0Y0T0
MarHiTHOTO TOJISI B IIbOMY TIPOILIEC.

I[IpakTuyHe 3auaTTH. JlabopaTopHa po0oTa — eKCIIEPUMEHTAJIbHA IEMOHCTPALIiA BUCOKOI ONITUYHOL
CHJIH €JIEKTPOCTATHYHOI IVIA3MOONITHYHOI JIiH3H. (2 roj.)

5. IlpakTuyHi 3aHATTS

3 HaB4aIbHOI quciuiuiiny JIBA.05.12 «®i3u4Hi OCHOBY IIJIa3MOUHAMIYHUX CHCTEM CEPEIHIX SHEPTiky»

[IpakTruHe 3aKpilIeHHS JICKI[IHHOTO MaTepiajly Ta HayKOB1 JOIOBiJI acmHipaHTa IOB’s3aHl 3 TeMaMH
JIEKIiH 1 € YaCTUHOIO 3MICTY TUCIHILIIHH.

6. CamocrTiiiHa podoTa
3 HaBYAJIBHOI AUCHUTIUTIHU «Di3U4HI OCHOBH TUIa3MOAMHAMIYHUX CUCTEM CEpPEIHIX CHEpTiii»

Ne 3MiCT caMOCTIHOT POOOTH acIipaHTIB OO0csr, ronud
1. BuBuenns matepiany aexii 12
2. OmnpauroBanHsi MaTepiaily, IO BUHECEHHWH Ha camocTiiiHe | 18
BUBUYECHHS
¥Ycboro 3a HABYAJIbHY AHCIHUILTIHY 30

7. MeToau BUKJIAJaHHA

HaByanbHO1 AucuurIing JIBA.05.12 «®i3u4Hi OCHOBH IMJIa3MOIMHAMIYHUX CUCTEM CEPEIHIX SHepriii»

vy npoueci BUKJIaJaHHA I[I/ICI_II/IHJ'IiHI/I BUKOPUCTOBYIOTHCA TaKi MCTOM:

1) MeToau oprasizaiii Ta 3A1iICHEHHSI HaBYaJIbHO-TTI3HABAIBHOI IsITLHOCTI (0€ecizia, JIEKIis; UTFOCTpallis;
nabopaTopHi poboTH, pedepaTu; caMocCTiiiHa pobOTa CTYCHTIB);

2) MeToJIM CTUMYJIIOBAaHHS 1 MOTHBALlli HAaBYaJIbHO-TT13HABAJIbHOI JISUIbHOCTI (HaBUalIbHI IUCKYCII,
MOJIYJIbHO-PEUTHHTOBA CUCTEMA 3HAHD);

3) MeToAN KOHTPOJIIO (CAMOKOHTPOJIIO, B3AEMOKOHTPOJTIO ), KOPEKIIii (CaMOKOPEKIIii, B3aEMOKOPEKIIii) 3a
e(EeKTUBHICTIO HaBYAIbHO-TTI3HABALHOI JISTTHHOCTI.

8. PeliTHHrOBa cucTeMa OLIHIOBAHHSA

3 HaB4aJIbHOI AuctumuIiag JIBA.05.12 «®i3uyHi OCHOBH MJIa3MOIMHAMIYHUX CHCTEM CEpEIHIX eHepriii»

OcHoBHUMH (OpMaMHu OpraHizaiii KOHTPOJIO y MpoLeci BUBYEHHS CTYJACHTAaMHU TaHOI JUCLHHUIUIIHU €
IHAMBIAyalbHA, TpylnoBa Ta (pOHTAJIbHA IMepeBipKa 3HaHb, BMIHb Ta HAaBUYOK CTYyJEHTIB (ycHa Ta
NUChbMOBA). PeHTHHT acmipaHTa CKJIQAa€ThCs 3 HACTYIHUX OTPUMaHUX OaiiB:

1.

2.
3.

1.
2.

Excrpec-konTposibs — 20 6aniB. (ycHEe OMUTYBAaHHSA YU CaMOCTIHHI poOOTH MiJ Yac HaBYAJIbHOTO
Mpo1Iecy)
[IpakTuyHi 3aHATTS Ta camocTiiiHa poboTa — 40 GaiB.
Ex3amen — 40 Gauis.
3aoxouyBaibHi Ta wrpadgui 6aan
[Tpu BiACYTHOCTI Ha JIEKLIi/TPaKTUYHOMY 3aHATTI 0€3 MOBAXHUX NMPHUUH -2 Oanu
[Togana B >KypHa CTaTTS 4YM BUCTYN Ha KOH(pepeHIIii 3a TeMmoro Kypey +10 Gais.

Cyma sk mTpadHUX TaK 1 320X04yBaHUX OalliB po3paxoByeThes 3a Gpopmyinoro 0,1R, ne R — 3aranpna
KUTBKICTh OaiiB, 1 HE Ma€ MEpeBUINYBaTH B miyiomy 10 Gais.



HIkana pedTUHTIB.
3aranpHa KUIBKICTh OaliB, SIKy acmipaHTa MOKE OTPHMATH IIiJl Yac BUBUEHHS KypCY CKJIAJa€ThCs 13
CYMH BaroBHX OajiB OTPMMAaHHUX MPOTATOM BUBUCHHS TUCIUTIIIHA
R=20+40+40=100 (6aiB)

IlIxaja BinnoBigHOCTI OIiHOK
PeiiTuHrona . PeiiTunr y
. 3HaYeHHs OUIHKHU . o
OIliHKA BigcoTkax, %

BinminHo — BiqMIHHUI piBEHb 3HaHB (YMiHb) B MEXax
A 000B’SI3KOBOTO MaTepiany 3, MOKJIMBUMHU HE3HACHUMU 90-100
HEIOJIIKaMU.

Jy:xe no0pe — 10CTaTHLO BUCOKUM PIBEHb 3HAHB (YMiHb) B
B Mexax 000B’SI3KOBOTO MaTepiany 0e3 CyTTeBUX (TpyoOux) 82-89
TTOMHJIOK.

Jo6pe — noOpwuii piBeHb 3HaHb (YMiHB) B MEKax 000B’SI3KOBOTO
MaTepiany 3 He3HAUYHOI KiJIbKICTh TOMMUJIIOK.
3a10BiJILHO — TOCEpe/IHI PIBEHb 3HAHB (YMiHbB) B MEXKax
000B’SI3KOBOT0 MaTepiaiy i3 3HAUHOKO KiJIbKICTIO HEAOMTIKIB,
JOCTATHIN IS TOAAJIBIIOT0 HaBYaHHS a0o x npodeciitHoi
JISUTBHOCTI.

E JlocTaTHBO - MiHIMAJIBHO MOKITUBHUI TOMYCTUMUI piBEHb 3HAHD
(ymiHB) B Mekax 000B’S3KOBOTO MaTepiany.
He3anoBiabHO 3 MOXKIIUBICTIO IIOBTOPHOTO CKJIQAAHHS —
HEe3aJI0BUIbHUI PiBEHb 3HAHB (YMiHB) B MEKaX 000B’I3KOBOTO
MaTepiary 3 MOKJIMBICTIO TOBTOPHOTO MEPECKIIaaHHs MMiCIs
CaMOCTIHHOTO JI0OTIPAIIOBAHHSI.

HezanoBibHO 3 3 000B’I3KOBUM IMOBTOPHUM BUBUEHHSM KYpPCY —
F HU3bKUH piBEHb 3HaHb (YMiHb) B MEXaxX 000B’SI3KOBOTO 1-34
Marepiany, [0 BUMarae moBTOPHOTO BUBUEHHS MaTepiaiiB Kypcy.

75-81

69-74

60-100

FX 35-59

9. OpieHToBHMI Nepetik ek3aMeHAUIITHUX MUTAHb
3 HaBuanbHOI AucuurIing JIBA.05.12 «®i3u4Hi OCHOBH IMIa3MOJAUHAMIYHUX CUCTEM CEPEIHIX
eHeprii»

1. ITnazmMonnHamika, Sk po3aii Gi3uku miaasmMu. BiaactuBocTi miia3mMo TUHaAMIYHUX HPOLIECIB.

2. Tpu OCHOBHMX HampsMKU Tuta3MoauHamiku. [limasmonuHamika ©a30BUX TEOPETUYHUX MOJIENEH,
KOCMiuHa (B TOMY 4uCIi 1 i0HOC(epHa) Ta MiIa3MOJMHAMIKa KOHKPETHHUX JIAOOPAaTOPHUX 1 MPOMHUCIOBHX
CHCTEM.

3. ®i3uyHi mapameTpu (MUTBEHICTH Ta €HEPTis 10HIB) B 00JIaCTI BUKOPUCTAHHS MIa3MOIMHAMIYHIX CUCTEM
CepeaHIX eHeprii.

4. OcobaMBOCTI BUKOPHCTAHHS JPKEpEN 10HIB Ta IJIa3MOBUX NpUCKOproBaviB. [IpuHIIMIOBA Pi3HUL MiX
MU IT1IX0JaMH.

5. OnHO- Ta JABOpiAMHHA TiApOJUHAMIYHA MOJIENb IUIa3MH, IO pyxaeThes. ['i0puaHa Mosenb Ui yMOB,
KOJIM OJlHA KOMITIOHEHTAa TUIa3MH OIUCYETHCS TiAPOJWHAMIYHUM UYWHOM, a JUIsl APYroi BHKOHYETHCS
KIHETUYHE HAOJIMKESHHSI.

6. TloniOHICTh TTA3MOBUX TEYid Ta BUOIp HAWOULIBII paIiOHATBLHOI TEOPETHUYHOI MOJETI I aHali3y
KOHKPETHOI MIa3MOAMHAMIYHOI CUCTEMH.

7. Y3aranpHenuit 3akoH OMa. @13U4yH1 YMOBH, 110 BIUIMBAIOTh HAa CTBOPEHHS HAJITEIUIOBUX €JIEKTPUUHUX
TOJIiB B 00’ €Mi TTa3MOBOT'O CEPEIOBHIIIA.

8. Edexr Xomra B mia3Mi 13 3aMarHi9yeHHMMH €JIEKTPOHAMHU Ta BUIBHUMH HE3aMarHiY€HWMH 10HAMHU.
Hacniaxu ta pons edexty Xosuta. MexaHi3MH IPUCKOPEHHS 10HIB Ta YMOBH X €()eKTUBHOTO MPOSBICHHS.
9. ITpunHIMTIOBa OJIOK CX€Ma THUITOBOTO TJIA3MOBOTO JKEpENIa 10HIB 3 CHCTEMOIO eKCTpakilii. Pons 3akoHy
Jlenrmiopa (3akony 3/2) B 0OMEXEHHI I'PaHUYHUX CTPYMIB.



10. TIpuHOMIIOBI CXEeMH IUTa3MOBHX MPUCKOPIOBAYiB 13 3aMKHEHHM XOJIBCHBKMM CTPYMOM Ta iX
PI3HOMAHITTSL.

11. IlmasmoBi mpHCKOprOBayi, SK TUIA3MOJMHAMIYHI TPUCTPOI CEPENHIX EHEpriil isd OTpUMaHHS
IHTCHCHUBHUX 10HHHUX IY4YKiB 3 CHEPrisiMH B Mexkax BUJ JeciaTkiB eB no pecarkiB keB. Temmosi Ta
€JICKTPOMArHITHI MPHUCKOPIOBAYI.

12. TIpuckoproBaui XOJIIBCKOTO THIy 3 METAJCBUMH, AICICKTPUYHUMHU Ta BIAKPUTHMHU CTIHKaMH.
[IpuckoproBaui 3 30BHINIHIM Ta BJIAaCHUM MAar"iTHUM mosieM. OOjacTb 3acCTOCYBaHHS IJIA3MOBHUX
MPUCKOPIOBAYiB 3 30BHIIIHIM MAarHITHUM TOJIEM.

13. lunamika 3aMarHi4eHUX eNeKTPOHIB B Ia3Mi. CTBOPEHHS CaMOY3TOJIKEHOTO €JIEKTPUYHOTO MOJIS.
3aMKHEHUH JIpeiid eneKTPoHiB y cXpelieHux akcianbHomy E - momi ta paniansHOMY H - moni. 3aMKHEHMIA
XOJUTIBCKUM CTPYM.

14. OcoOnMBOCTI JUHAMIKM MPUCKOPIOBaHMUX 10HIB. [lmasMoauHaMidHi BIACTUBOCTI XOJUTIBCKHX
MIPUCKOPIOBAUiB 3 BY3bKOIO Ta MPOTSXKHOIO 30HOKO MpUCcKopeHHs. [1ma3MoBil mpuckoproBadi 3 3aMKHEHUM
nperiom, sIKk aHAJIOTH TIa3MOBHX JKEpEll 10HiB.

15. ®i3u4HI MeXaHi3MH, SKI CIPUSIOTH CTBOPCHHIO MOTY)KHUX KBa3iCTalllOHAPHUX CHUJIBHO CTPYMOBHX
(MeraammepHOTO MacmTady) IJIa3MOBUX TPUCKOPIOBAYIB 3 CHEPrisiMH 10 oXuHUIL KeB. OcobmmBocti
MJ1a3MOBOI TeUii B KaHaJll TAKOTO MPUCKOPIOBaya.

16. lonnwmii crpymornepenic. Pons aHogHux i kaTogHux TpaHcdopmepiB. Kpasicramionapsi 1a3MoBi
MIPUCKOPIOBAUl SIK MarHETO-TUIa3MOBHI aHaNOr razofuHamiuyHoro corvia JlaBams. OGmacti 3acToCcyBaHHS
KBa3iCTaI[lOHAPHUX IJIa3MOBHX ITPHCKOPIOBAYIB.

17. [nazmoonTuka, K po3aii masMoauHamiku. Kputepiii mna3MoonTuyHoro pexumy. MartiTHa 1301s1iist
CJICKTPOHIB Ta EKBIMOTEHITIATi3allisl CHJIOBHX JIIHIA MarHiTHOTO TIOJISI.

18. 3acobu BBeAeHHsS 00’€MHHUX EJIEKTPOCTATUYHHX IIOJIIB Yy IJIa3MOBE CEpPEAOBHUIIE KOMIIEHCOBAHOTO
ioHHOTO TTyuyKa. TeopeTHnyHi MO/ MIa3MOONTUYHUX CUCTEM.

19. TunoBi ¢okycyroun MIa3MOONTHYHI JiH3W. MarHiTocTaTu4Hi Mmia3MoBi JiH3U. Enekrpocratnyi
u1a3MoBi JiH3d. [lna3zmMoonTryHi miH3M 11 POKyCYBaHHS ITyUYKiB BiJl’€MHO 3apsPKEHUX YaCTHHOK.

20. dokycyroun BIACTUBOCTI M1a3MOBUX JiH3. CTaTHYHI Ta AMHAMIYHI XapaKTePUCTUKU MJIa3MOBHX JIiH3.
[T1a3MoONTHYHI CeapaTopy Ta XBHIJIEBOIH.

10.PexoMeH0BaHa JliTepaTypa:
3 HaBuaIbHOI AucnuIIiag JIBA.05.12 «®i3uvHi OCHOBH IJIa3MOJIMHAMIYHUX CUCTEM CEPEIIHIX CHEePriii»

OcHoBHa:
1. A.11. Mopo3zos Beenenue B iiasmogunamuky. M. 2006.
2. I.A. ®pank-Kameneuxuii. Jlekunu no ¢pusuke miasmsl. M., Atomusaar, 1964.
3. N.N. HoBukog. IIpuknannas MarHuTHas rugpoguHaMuka, M., Atomuznar, 1969.
4. ®u3vKa ¥ NpUMEHEHNE TUIa3MeHHbIX yekopuTenel. CO.crareit non penakuueir A.J1.MopozoBa. MuHcK,
«Hayxka u Texnuka», 1974.
5. C.A. I'pumun, JI.B. Jleckos, H.IT. Ko3nos. [Inazmennsie yckopurenu. M., Mammnoctpoenue, 1983.
6. A.1. Mopo3os, JI.B. CosnoBbeB. CTanimoHapHbIe TEUEHHUS TUIa3Mbl B MArHUTHOM T1oJie. B ¢6. «Bompocsr
Teopuu 1miazMe» noa penakuuen b.b. Kagomuesa, Tom.8, M., Atomuszaar, 1974.
7. K.B. bpynunnckuii, A.1. Mopo3os. PacueT 1ByMepHbIX TeueHUH I1a3Mbl B KaHanax. M., AToMu3aar,
1974.
8. A.1. Mopo3sos, C.B. JIebenes. [lnazmoonTuka. M., Atomuznar, 1974.
9. A.1. Mopo3os. [Tnazmennsie yckopurenu. B c6. «Ilnazmennble yckopurenny. M., MammHo-cTpoeHue,
1973, 5-15.
10. A.1. Mopo3zos, A.Il. [lyoun. [1nazmennsie yckopurenu. B ¢6. «Torn Hayku U TEXHUKH» Ce-pUU
«Dusmka mia3Mel», 1.5, M., BUHUTU, 1984, 178-260.
11. M.JI. I'a6oBuu, U.B. ITnemusues, H.U. Cemamko. [Tyuku noHoB u aromoB. M., DHEeproaroM-u3jar,
1986.
12. Marepuansl V u VI Bcecoro3HbIXx KOH(PEpEHIHMI M0 MIa3MEHHBIM YCKOPUTEISIM M HOHHBIM HH-
xektopam. Mocksa, 1982 r. u Jlnenponerposck, 1986.

13. I'.®. UBanosckuii, B.W. [TerpoB. MonHO-T1a3MeHHast 00paboTka MarepuainoB, M., «Paano u cBs3b»,
1986.
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14. Inarnoctuka mnasmel noa ped. P. Xannncroyna u C. Jleonapna. M., Mup, 1967.

15. OD.1. Kysnenos, [[.A. IllernoB. MeToabl IMarHOCTUKHU BBICOKOTEMIIEPATYpPHON Iu1a3mMbl. M.,
Atomm3pgar, 1974.

16. ®usuka u TEXHOJIOTU UCTOYHUKOB MOHOB. [lox pex. SIna bpayna. Mocksa, «Mup», 1998.

17. M.JI. "'aboBuu. ®usnka U TEXHUKA TJIA3MEHHBIX ITYYKOB HOHOB. MockBa, Atomuzaar, 1972.

18. dusuka u npumeHeHue miaa3MeHHbIx yckopureneil. [loa. pen A.M.Mopo3osa. «Hayka u TexHu-ka»,
Mumnck, 1974.

19. Utoru nayku u Texuuku. Ousnka mia3mel, T. 5. Mocksa, 1984. «[1na3zmennsie yckopurenuy, ctp. 178-
260.

20. MoHHbIEe MHXEKTOPHI U IUIa3MEHHBIE YCKOpUTENIU (COOpHMK craTeii). MockBa, DHEproaToMu3-aar,
1990.

21. DHIMKIIONEe U] HU3KOTEMITepaTypHO miia3mel, oA pex. B.E. ®oprosa. Mocksa, Hayka, 2000, Tom.3,
pasznen 9, ctatesa A.M.Mopo3zoBa «lIna3zmoaunamukay, ctp. 383-512.

22. DHIMKJIONEIUs] HU3KOTeMIIepaTypHoil mia3mel, oA ped. B.E. ®oprosa. Mocksa, Hayka, 2007, T.9,
I'maBa 3. B.U. Tepemmun, W.E. I'apkyma, B.B. Ue6oTapes. Mcronp30BaHre MOIIHBIX KBa3U-CTAIMOHAPHBIX
IJIa3MEHHBIX YCKOPUTEEH JIsl MOAEIMPOBAHUS SKCTPEMAJIbHBIX IJIA3MEHHBIX HAIPY30K B TEPMOSACPHOM
peaktope. C.395-441, I'maBa 4, B.W. Tepemun, W.E. T'apkyma, B.B. UYeGorapeB. Moaudukarms
MOBEPXHOCTHBIX CJIOEB TBEPABIX TEJI MOLTHBIMH UMITYJIBCHBIMH MTOTOKaMH I1a3Mbl. C.442-479

lonaTkoBa:
1. V.I. Tereshin. Quasi-stationary plasma accelerators (QSPA) and their applications. Plasma Phys-ics
and Controlled Fusion. Volume 37 (1995) pp. 177-190..
2. L.LE. Garkusha. High current plasma accelerators: physics and applications. «Journal of Kharkiv
National University», Ne 1040, 2013 physical series «Nuclei, Particles, Fields», issue 1 /57/ pp.28-39.
3. A. A. Goncharov Recent development of plasma optical systems (invited)// Review of Scientific

Instruments, 2016. — V.87. — Iss. 2., 02B901.
4. Litovko 1.V., Dobrovolsky A.N., Naiko L.V., Naiko 1.V. A new type of plasma accelerator with
closed electron drift // Ukrainian Journal of Physics, 2018. — V. 63.— Iss. 2. — P. 110-115
5. Novel modification of Hall-type ion source (study and the first results) / Goncharov A., Dobrovolsky
A., Litovko I., Naiko L., Naiko | // Rev. Sci. Instrum. 87, 02A501 (2016).
6. Self-sustained focusing of high-density streaming plasma / A. Bugaev, A. Dobrovolskiy, A.
Goncharov, V. Gushenets, I. Litovko, I. Naiko, and E. Oks // Journal of Applied Physics, 2017. — V.121.—
P. 043301
7. Alexey A. Goncharov, Volodymyr Yu. Bazhenov, Alexey S. Bugaev, Andrii M. Dobrovolskiy,
Vasiliy 1. Gushenets, Irina V. Litovko, Irina V. Naiko, and Efim M. Oks Recent Progress in Development
New Generation Erosion Plasma Sources / IEEE Transactions on Plasma Science, 2019. — V.47. — Iss. 8.
—P. 3594 - 3600.
8. A.Goncharov, I. Brown, IEEE Trans. Plasma Sci., Vol. 32 (1), 2004, p. 8083..
9. Goncharov, A. Dobrovolskiy, S. Dunets, A. Evsyukov, I. Litovko, V. Gushenets, E. Oks.,
Positive-Space-Charge Lens for Focusing and Manipulating High-Current Beams of Negatively Charged
Particles //IEEE Trans. Plasma Sci., v. 39, Ne 6, (2011), pp. 1408-1411
10.  Alexey Goncharov, Invited Review Article: "The Electrostatic Plasma Lens", Rev. Sci. Instrum.,
84, 2013, 021101.
11. D. M. Goebel and I. Katz, Fundamentals of electric propulsion: ion and Hall thrusters, Vol. 1 (John
Wiley & Sons, 2008).
12.  Appl. Phys. Rev. 5, 011104 (2018); https://doi.org/10.1063/1.5007734

Indopmaniiini pecypcu
1. http://nashol.com/2013101373956/vvedenie-v-plazmodinamiku-morozov-a-i-2006.html — Bsge-
JieHue B I1a3MoauHaMuKky, Moposzos A.U., 2006.
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