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1. 3araabHi BizoMmocTi

HajiMmeHHyBaHHS IOKA3HUKIB XapakTepucTHKA JUCHUILTIHA 32 1eHHOI0
¢popmoro HaBuUaHHS
Bun pucnuiuiing BHOIpKOBa
MoBa BUKJIQ/IaHHS, HABYAHHS Ta OLIHIOBAHHS | YKpPaiHChbKa
3arajbHuil 00CAT KpeauTiB / rOAHH 4/120
Kypce 2
CemecTtp 2
KisbKicTh 3MicTOBHX MOYJIIB 3 PO310AIJIOM 1
OO0csAr kpeauTiB 4
Oo0coar roaux, 120
B Tomy umcai:
Jlekuii 30
IIpakTnyHi 3aHATTA 15
Camocriiina po6ora 75
dopMa miICYMKOBOr0 KOHTPOIO eK3aMeH

2. Mera, 3aBJaHHA TAa 0YiKyBaHi pe3y/JIbTaTH HABYAJIbHOI AUCUMILTIHA

PoGoua mporpama waBuanbHO1 muctuiuiind JIBA.14 «®i3u4HI OCHOBHM TUIa3MOJWHAMIYHUX CHCTEM
CepeIHIX EHEeprii» € HOPMATHUBHHM JIOKYMEHTOM, SIKHH pO3poOJEHH Ha OCHOBI OCBITHBO-HAYKOBOI
nporpamu, nami Oll, (3atBepmxena Buenoro panoro Incturyry disuxku HAH Vkpainu, nmpotokosom Ne
BiJ[ 20 POKY) IArOTOBKH 3700yBada TPETHOTO PIBHS BIIMOBIAHO J0 HABYAIBHOTO IUIAHY
crnerianbHOCTI 104 «Di3uKa Ta aCTpPOHOMIS»

IlepenymoBa BuB4enHsi. Hapuansauii kypc /IBA.14 «®Di3u4Hi OCHOBH IJIa3MOIMHAMIYHUX CUCTEM
CEepelHIX EHEeprii» € CKIaJoBOI0 MHKIY MpodeciiiHoi MiAroToBKM (axiBIiB TPEThOTO OCBITHBO-
KkBamidikariitHoro piBHs “mokTop dimocodii”’. [Iporpama Kypcy opieHTOBaHa Ha aCIipaHTIB, K1 BXKe 3HaHOMI
3 3araJIbHUM KypcoM (i3uKH T1a3MH, (DI3MYHI SBUIIA Y IJIA3MOJIUHAMIYHUX CHCTEMaX CEpeIHIX eHEeprii Ta
MaTeMaTHYHOKO (DI3UKOIO.

Meta HaBYaJbHOI qucHUIUIIHU. [IBA.14 «Di3u4yHI OCHOBU TJIa3MOAMHAMIYHUX CHCTEM CEpPEIHIX
EHEepTiii». oTpuMaHHs (PyHIaMEHTATBHUX 0a30BUX 3HAHb B TEOPIi 3arajabHOI TUIA3MOJMHAMIKH, 30KpeMa
SIBUIL, 110 MPU3BOJAATH JO CTBOPEHHS 00 €MHHMX HAATEIUIOBUX EJIEKTPUYHHUX MOJIIB, MPUIATHUX IS
MIPUCKOPEHHS 10HIB B 00’€Mi T1a3Mu 0€3 MOpYIICHHS i KBa3iHEUTPaIbHOCTI, 03HAHOMIICHHS 3 PI3HUMH
TUTIAMU JKEPENl PyXOMOi IJIa3MHU Ta 10HIB, 3 TJIa3MOONTUYHUMU CHCTEMaMU YIIPaBIIHHA Ta (POKYCYBAHHS
IHTeHCUBHUX MYYKIB 3apsPKEHUX YacTOK, 3 TUHAMIKOIO IJIa3MU B CXPEIIEHUX EIEKTPUYHUX Ta MarHITHUX
TMOJISIX, BAKOPUCTAHHS MOTOKIB TJIa3MH, B TOMY YHCH1 JUIS 33/1a4 BAKYYMHO -I1J1a3MOBO1 TEXHOJIOT 1.

3micT HaBYAJBbHOI JUCHUILIIHM. TeopeTWyHi Ta TNpakTUYHI 3HAHHS, HAOyTi TPH BUBYEHHI
muciuiiia JIBA.14 «®i3udH1 OCHOBM TUIa3MOJAMHAMIYHUX CHCTEM CEPEIAHIX CHEPriii», IPyHTYIOThCS Ha
3HAHHAX, OTPHMAHUX TpU MOTIHOJICHOMY O3HAMOMIEHHI 3 (DI3SUYHMMH BIACTHBOCTSAMHU IUIA3MHU, IO
pYXa€eTbcsi, 30KpeMa, 3 OCHOBHHUMH MeXaHI3MaMHM NPHUCKOPEHHS IUTa3MU Ta KOMIIEHCOBAaHHMX ITYyYKiB
PI3BHOMAHITHUX 10HIB, THUMNH JDKEpEl PYXOMOi IMJa3MHU Ta 10HHUX MYYKiB, IUIa3MOONTHYHI CHCTEMU
ynpaBJiHHs Ta (GOKYCYBaHHS IHTEHCUBHUMH ITyYKaMHU 3apsIKEHUX YaCTOK, BIIACTUBOCTI B3a€MOIIT MIIa3MH
3 eNeKTPUYHMMHU Ta MArHiTHUMHU TOJISIMH, BUKOPHUCTaHHS MOTOKIB MJIa3MH, B TOMY YHCII Ui 33434
BaKyyMHO-IIJIa3MOBOT TEXHOJIOTTi..

IIpenmerom HaByayubHOI AucuuILTiHM J[BA.14 «®Di3u4Hi OCHOBH IJIa3MOJWHAMIYHUX CHCTEM
Cepe/iHIX €eHepriii» € BUOpaHi po3auM (I3MKM IUIa3MHU, TOTJIUOJIeHe BUBYEHHs (I3WYHI sBUIIA Y
MJ1a3MOJIMHAMIYHUX CHUCTEMaX CepeNHIX €Heprii, 03HaHOMIIEHHS 3 PI3HUMHU THUIIAMHU J[KEpel pyXoMoi
J1a3MU Ta 10HIB.

OCHOBHMMH  3aBJAaHHSIMH  HaBYaJbHOi  aucummuinm  JIBA.14  «®Pi3uvyHi  OCHOBH
MJ1a3MOIMHAMIYHUX CHUCTEM CEpEIHIX eHepriii» € ¢opmyBaHHS (DIBMYHOTO MUCIICHHS Y aCIipaHTiB B MEXax
Marepiaiy, 10 BUBYAETHCS. J{MCIMITIIHA TOTYeE acIipaHTIB JI0 CIIPHMAaHHS MaTepially CrelKypcCiB, rnepeadadeHnx
MPOTPaMOIO CIIeITATI3aIliL.



@daxoBi NporpamMHi pe3yJibTaTl HaBYaHHS (BUMOTH 10 3HAHb Ta BMiHb)
B pesynbTaTi BUBUEHHS HABUAIBHOI AUCIUIUIIHU acHipaHT MOBUHEH
3HaTu: 0a30Bi TEOPETUYHI MOJIEINI OJHO- Ta JIBOPIIMHHOI MAarHiTHOI T'iAPOIMHAMIKH, TIOPUIHI Ta
KIHeTHYHI MOJEJi MPUAATHI JJIs aHali3y Ta pPO3paxyHKIB KOHKPETHHX IJIA3MOJUHAMIYHUX CHUCTEM
Cepe/IHIX eHeprii.

BmiTu: po3paxoByBaTu Ta OOTpYyHTOBYBATH IPHHIMIIOBI CXeMH HPUCKOPEHHS, (OpMYyBaHHS Ta
yIpaBIIiHHS IHTEHCMBHMMHU IOHHUMH IOTOKaMH B caMii Iuia3mi 0e3 paJuKaIbHOTO MOPYIIEHHS il
KBa31HEUTPAIHHOCTI.

3aBaaHHAM HABYAJIBLHOI AucUMILIiHU (BigmoBigHo g0 nmepesiky OII) /IBA.14 «®Di3udnai OCHOBH
TUTa3MOAMHAMIYHUX CUCTEM Cepe/IHIX eHEeprii» HaOyTn KOMIIETEHTHOCTE:

3araneni:  3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3K8.

daxosi: PK1, ®K2, K3, K10

[Iporpamui pesynpratu HaBuyaHHs [IPH2, TTPH3, [1PH4, IIPHS, I1PH6, ITPH7, TTPHS, T1PHO,
[TPH10, TTPH11, ITPH12, ITPH13, [TPH14.

3. TeMaTnuHMii IUIAH
(cTpyKTypa 3aJ1iKOBOTO KPEIUTY)
3 HaBuaIbHOI AucuuILIiHY JIBA.14 «D13u4H1 OCHOBH MJIa3MOAMHAMIYHUX CUCTEM CEPEIHIX EHEeprii»
(2 kypc — 2 cemecTtp)

Jleknii, |Ceminapchki, | Camocriiina | Pa3om,

Ne 3micT
roj. roj. podora, roj. roj.

1. | Jlexms 1.

Kopotkuii icropuyHuii ormsia.
[InazmoanHamika - po3aut Gi3uKu 3 0 7 10
IU1a3Mu. 3arajbHa, KOCMIYHA Ta
JabopaTopHa 1Ia3Mo JUHaAMIKA.

2. | Jlekmisa 2.

[Tna3smonnHaMika cepemHix eHeprii
(ITACE). Knacudikarrist
IJ1a3MOIMHAMIYHHUX CHCTEM.

3. | Jlekmisa 3.

ba3oBi TeopeTruHI MOJIEINI IJIa3MHU. 3 3 8 14
[TapameTrpu oaiOHOCTI.

4, | Jlekuis 4.

YMOBU iCHYBaHHS HAATEIIJIOBUX
EJICKTPUYHMX TOJIIB B TIJIa3Mi. 3 3 7 10
MexaHi3MH PUCKOPEHHSI 10HIB Y
1a3Mi.

5. | Jlekwis 5.

[Ina3moBi 10HHI Kepera Ta IHXKEKTOPH
HEUTpaJIbHUX YacToK. 3akoH Yainaa-
Jlenrmiopa. Tunu i0HHHUX JDKEpE.

6. | Jlekwis 6.

[1na3moBi npucKoproBayi.
Knacudikaris nmazmMoBux
MIPUCKOPIOBAUEM.

7. | Jlexuis 7.

[1n1a3mMoBi MpUCKOPIOBaYi 3 30BHIIIHIM
MarHiTHuUM moJieM. [IpuckoproBaui 3 3 8 14
XOJUTIBCHKOTO THITY 13 3aMKHEHUM
npeiioM eNeKTPOHiB.

8. | Jlekis 8. 3 0 8 11




[TotyxHi KBa3icTamioHapHi MJIa3MOB1
npuckoproBaui (KCIIIT)

9. | Jlexuis 9.

@okycyBaHHs IHTCHCUBHUX 10HHHX 3 0 8 11
ny4kiB. [IpyHIMNN TJ1a3MOOTITHKH.
10. | JIekuis 10. . 3 3 7 13
EnekrpocraTnyHa ra3mMoBa JiiH3a.

Beboro 30 15 75 120

MeTtoanyHne 3a0e3ne4eHHs] HABYAJIbHOI AUCHMILTIHU 320€3Me4yI0Th:

OTIOPHI KOHCHEKTH JIEKIIii, 0610J1i0TeYH] TOCIOHUKH 31 CIIHCKY PEKOMEHIOBAHOT JIiTepaTypH, eIeKTPOHHI
MOCIOHMKH, MYJIbTUMENIHHI Tpe3eHTallil, Mil04i HOPMATHBHO-TIPABOBI 3aKOHOJaBYi aKTH YKpaiHw,
JOBiIKOBO-IH(GOPMaLiiiHi IHTEpPHET-Kepeia TOIO.

4. 3MicT HABYAJILHOI AMCIUATLIIHA
JIBA.14 «®1314H1 OCHOBH IUIa3MOJIMHAMIYHUX CHUCTEM CEPEHIX EHepriii»

Tema 1. Koporkmii icropuunmii orasa. Ilnasmonnnamika - po3ain ¢pisuku niasmm.
3arajabHa, KocMiYHa Ta JlaopaTopHAa MJIa3M0 AUHAMIKA.
[Ipeamerom mmasmoaunamiku (I1[) € cucremMu 3 mima3mMoro, MO0 PyXaeThCs, HacaMIlepell, CHCTEMH 3
pyxoMoto i0HHOIO KoMItoHeHTo10. BimactuBocTi 1] mponieciB. Tpu ocHoBHuUX HanpsMky [1]1. T1J1 6a3oBux
TEOPETUYHHUX MOJIeNel, KocMiyHa (B ToMy umcii 1 ioHocdepHa) [1/] ta I1J] koHkpeTHUX Ta00pPaTOPHHUX 1
MIPOMHUCIIOBUX CHUCTEM.
Jlireparypa: 1-.4,21
3aBaaHHs AJ1s1 caMocTiiiHoT podoTu (7 roa.)
1. BuBueHHs Martepiary JICKITii.
2. OnparroBanHs MaTepiaiy, 1[0 BUHECEHWH Ha CaMOCTIHE BUBUCHHS:
O3HailoMJICHHS 3 IPUKJIAIaMH, 1II0 IEMOHCTPYIOTh BaXKIUBY poJib [1]] y cydacHOMY CBiTi.
Oco6nuBOCTI 3araiibHO1, KOCMIYHOT Ta TadoparopHoi I1/].

2. Tema 2. Ilnazmogunamika cepennix enepriii (IIIICE). Knacudikauis niaazMoamHaMiyHux
CUCTEM.
®di3uyHi apameTpu (IIUIBHICTh Ta €HEpris i0HIB) B 00JIaCTI BUKOPUCTAHHS TJIa3MOJMHAMIYHUX CHCTEM
cepenHix eHeprii. JlBa NPUHIMIIOBO PI3HUX MiAXOoJa A0 OTPUMaHHS 10HHO-TIJIa3MOBHX IOTOKIB C
HeoOXimHUMH mapamerpaMu. OcoOIMBOCTI BUKOPUCTAHHS JPKEpEs 10HIB Ta TUIA3MOBUX MPHCKOPIOBAYIB.
[TpuHIIUIIOBA PI3HULISI MDK IIAMU T1IXO0daMH.
Jlireparypa: 1,4,9-10,19.21
3aBaanHs AJ1s1 caMocTiiiHOT podoTu (7 roj.)
1. BuBueHHs MaTepialy JIeKIlii Ta peKOMEH/I0BaHOi OCHOBHOI Ta JJ0JIaTKOBOI JITEpaTypH.
2. OmpaIifroBaHHsl MaTepiany, 10 BUHECEHUI Ha CaMOCTiiiHE BUBYCHHSL:
OsHaliomyieHHs 3 o0nacTio (Pi3UYHUX HapaMeTpiB, B FPAHUIAX AKUX 3HaxoAsaThes [1]] cucremu
CepEeNHIX SHEePTii.
BusiBneHHs, y YoMy € IpUHIUIIOBA Pi3HUI B (POpMyBaHHI I0HHUX MYYKIiB 3a JIOIOMOTOI0 10HHUX
JDKEpeIl Ta TUIa3MOBHX MPUCKOPIOBAYIB.
O3HallOMIJIEHHS 3 KOHKPETHUMU THUIIAMU TIJ1a3MOIMHAMIYHUX MPUCTPOIB, III0 BUKOPUCTOBYIOTHCS B
Cy4aCHHX JIa0OPaTOPHUX, MPOMHUCTOBUX Ta KOCMIYHUX TEXHOJIOTISX.

3. Tema 3. ba3oBi Teopernuni MoaeJi muiazmu. [lapamerpn nogiéHocTi.

OpnHo- Ta IBOpIAMHHA TIPOIMHAMIYHA MOJIENb MJIa3MH, 110 PYyXa€ThCs. YMOBH 3aCTOCOBHOCTI.

I'i6puana MoJienb 7151 yMOB, KOJIM OJJHA KOMIIOHEHTA IJIa3MH OTIUCY€ETHCS T'IPOMHAMIYHUM YHHOM, a JUIS
Jpyroi BUKOHYEThCA KiHeTHUHE HaOnmxeHHs. [loBHOMacITabHa KIHeTUYHA MOJEIb.

[ToniObHicTh MIa3MOBHUX Tedild Ta BHOIp HAMOUIBII palioHaJbHOI TEOPETHYHOI MOJeNi Ui aHaji3y
koHkpeTHOI I1]] cucremu.
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Jlireparypa: 1,5,21

3aBaanHs 1Js camocTiiiHoi podoTtu (8 roa.)

1. BuBueHHs MaTepiaiy JIEKIIii Ta peKOMEHI0BaHOI OCHOBHO{ Ta JJOJIaTKOBOT JIITEpaTypH.

2. OnpalroBaHHs MaTepiany, 10 BUHECEHUH Ha CaMOCTIiHE BUBYCHHS:
[lepeTBOpeHHs piBHIHD ABOPIAMHHOI TigpoanHamiku. OTpUMaHHS y3araJbHEHOTo 3akoHy OMma.
AHani3 BUCHOBKIB, 5IKi CIIAYIOTh 3 IBOTO 3aKOHY.

Ceminap (3 ron)

Pedepatnn «Big OAHOYACTHHKOBUX METOJIB NMPUCKOPEHHS B 30BHINIHIX €JIEKTPOMATHITHHX IIOJSIX [0

KOJICKTUBHUX METO/IIB MPHUCKOPEHHS B TIA3MD»

4. Tema 4. YMOBH icCHyBaHHf1 00’ €MHHUX, HAATEIUVIOBUX eJIeKTPUYHMX MOJIB B I1a3Mi.

MexaHi3MH IPpUCKOpPEHHS i0HIB y M1a3Mi.
V3aranpHeHui 3akoH Oma. Qi3MuHI YMOBH, 10 BIUTUBAIOTh HA CTBOPEHHSI HAJTEIIOBUX EIIEKTPUYHHUX
nmoJmB B 00’ eMi m1a3mMoBoro cepefosuina. Edext Xoina B rurazMmi i3 3aMarHiYeHUMU €JI€KTPOHAMHU Ta
BUIbHUMH He3aMarHiyeHuMH ioHamu. Hacninku ta ponb epekry Xosuta. MexaHi3MU IPUCKOPEHHS 10HIB
Ta YMOBH iX €(pEKTUBHOTO MPOSIBICHHS.
Jlireparypa: 1,5,21
3aBaaHHs AJ1s1 caMocTiiiHOI podoTu (7 roj.)
1. BuBueHHs MaTepiaiy JIEKI[IT Ta pEKOMEHI0BaHO1 JIITepaTypH.
2. OnpartroBanHs MaTepiaiy, 110 BUHECEHU Ha CaMOCTIiTHE BUBYCHHS:
BMminHs oTpuMyBaTH y3aranbHeHUN 3akoH OMa B IJIa3Mi 3 MarHiTHUM TOJIEM.
BusiBnstu egext Xoia Ta yMOBH HOro HaiOuIbll epeKTUBHOTO MPOSBIECHHS Yy MPUCKOPEHH] 10HIB
0e3mocepeIHbO Yy IIa3Mi.
Ceminap (3 ron)
Pedeparu «00’eMH1, HAATENTIOB] €IEKTPUYUHI MOJIS B IIJIa3M1»

5. Tema 5. [1.1a3moBi ioHHI zKkepesia Ta iHKEeKTOPH HeHTpPaJbLHUX YacTok. 3akon Yaiinaa-Jlenrmwopa.
Tunu ioHHUX JKepet.

[IpunnumoBa 610K cxeMa THUIIOBOTO T1a3MoBoro pkepena ioHiB (I1/11) 3 cucremoro excTpaxiii.
[IpuHIHMIIOB] cxeMu TIa3MoBHX npuckoprosadis (ITIT). Ix mpuHIMnoBa pisHuI Ta HacTinku. Poms
3akoHy Jlenrmiopa (3akoHy 3/2) B 00MEXCHHI TPaHUYHUX CTPYMHB.

Pizaomanirts [1/1] Ta I1I1 nns mabopaTopHUX, MPOMHUCIOBUX Ta KOCMIYHUX 3aCTOCYBaHb.

Jliteparypa: 11-13,16,17,20

3aBaaHHs 1J1s1 caMocTiiiHOT podoTu (7 roj.)

1. BuBuenns marepiaiy JIeKI[ii Ta peKOMEHA0BaHO] JiTepaTypH.

2. OnparroBaHHs MaTepiaiy, 1110 BUHECEHUH Ha CAaMOCTIHE BUBUCHHS:

Osnaitomsiennst 3 aesskumu [1J11, TpagumiiHUMU Ta CydacHUMH JUIS PI3HOMAHITHUX 3aCTOCYBaHb.

Osnaitomsiennst 3 tunoBumu I1I1 cepenHix eHeprii.

Busenenuns hopmynu s 3akoHy 3/2 anst Ai0JHOTO MPOMDKKY B OJJTHOBUMIPHOMY HaOIM>KEHHI.
IIpakTtuune 3anarTa. JlaGoparopHa poOora — BuMipWOBaHHA 3akoHy 3/2 'y [giogHOMY
npuckopwoBaisuomy npomixky ITAI (3 roa)

Pedeparu «pedeparuBHuii ornan mybiikamid y HaAyKOBHUX KypHaiaxX 1o (opMyBaHHIO Ta MPUCKOPEHHIO
ioHHux mydkiB y [T/l cucremax cepemHix eHepriiy.

Tema 6. IlinazmoBi npuckoproBayi. Kitacudgikanisi ni1asMoBHX NPUCKOPIOBAYiB.

[1na3moBi mpuCKOprOBadi - MIa3MOJMHAMIYHI IPUCTPOT CepeIHIX €Heprii Uil OTpUMaHHs IHTEHCUBHUX
I0OHHUX TYYKIB 3 €HEpPrisiMU B Mexax BUJ AecATkiB eB mo nmecsatkiB keB. TemnoBi Ta enekTpomarHitHi
npuckoproBaui. ImmynecHi Ta cramioHapHi. IIpuckoproBaui XoJUTIBCKOIO THUITy 3 METale€BUMU,
JeeKTPUYHUMU Ta BIIKPUTUMH cTiHKamu. [IprckoproBaui 3 30BHILIHIM Ta BIACHUM MarHiTHUM IOJIEM.
Jlirepatypa: 5,9,10,20

3aBaanHs 1Js camocTiiiHoi podoTtu (8 roa.)

1. BuBueHHs MaTepiaily JIEKIIii.

2. OnpalroBaHHs MaTepiay, 10 BUHECEHUH Ha CaMOCTIiHE BUBYEHHS:



Osnaifomnennss 3 pisHomaniTHUMHU III1 sxu BukopuctoBytotbes IIJICE Ta mexanismMamm ix
(GyHKIIOHYBaHHS.

7. Tema 7. Ilna3moBi npuckopoBayi 3 30BHilIHIM MarHiTHuUM nojeM. IlpuckoproBaui XosiiBckoro
THIY 3 3aMKHEHHM Jpeii¢oM eJleKTPOHiB.

O6nacts 3actocyBanHs [111 3 30BHIIIHIM MarHiTHUM 1oyieM. J[MHaMika 3aMarHiYeHUX €JICKTPOHIB B
w1a3mi. CTBOpEHHS caMOY3TOKEHOTO eIEKTPUYHOTO TOJIsL. 3aMKHEHUH JIpeii( eNneKTpoHIB y CXpelIeHnx
akcianpHOMY E - moni ta panmiansHoMy H - moumi. 3amkHeHw XoutiBckuid ctpyM. OCOOIHBOCTI TUHAMIKA
MpUCKOproBaHuX 10HiIB. [11a3MoMHaMivH1 BIACTUBOCTI XOJUTIBCKAX MPUCKOPIOBAYIB 3 BY3bKOIO Ta
MPOTSHKHOIO 30HOKO MMPUCKOPEHHS.

[1I1 3 3amkHeHUM nperidom 1e razmoBi anamoru [T/11.

Jlireparypa:1,5,9,12,20. lonarkosa: 4,5,11,12

3aBaanHs 1Js camocTiiiHoi podoTtu (8 roa.)

1. BuBueHHs MaTepiany JIEKIIii.

2. OmpaifroBaHHsl MaTepiaiy, 1110 BUHECEHUH Ha CaMOCTiiiHE BUBUEHHSL:
MarsiTtHa 13011115 €IeKTPOHIB Ta ii HacHiaKu. [IpoBiIHICTh KaHATY TPUCKOPIOBAYa JIJIsl €JIEKTPOHIB.
Oco0nuBoCTI B3aEMOJII MJIa3MU 3 METaJI€BUMM Ta AIEJIEKTPUUYHUMHU CTIHKaMU KaHaily. Pexumu
poOOTH MpHCKOpIOBaya Ta iX BIJIMB Ha €()EKTUBHICTH MPHUCKOpIOBaua Ta Ha MapaMeTpu 10HHOTO
My4yKa, 10 MPUCKOPIOETHCS .

IIpakTtuuyne 3ansaTTA. JlaGoparopHa podoTa — OTPUMAHHA BOJbT-AMIIEPHHX XAPAKTEPHCTHK

NPHCKOPIOBaYa XOJLUTiBCKOI0 THIY Y Pi3HUX pe:kuMax poooru. (3 roxa.)

8. Tema 8. IloTy:kHi kBa3icTanionapui nia3mosi npuckoprosaui (KCIIII).

KCIIIT sickpaswuit npeacrasauk I111 3 B1acHUM MarHiTHUM TMOJIEM.

®di3uyHI MeXaHI3MHU, SKi CpHUA0Th cTBOpeHHI0 MoTyxHUX [T (MeraammepHoro macmraly) cTpyMiB 3

eHeprisMu 10 omuHuIL  keB. OcoOmmBOCTI MiIa3MOBOi Tewii B KaHaji MpHUCKOpioBada. loHHMI

ctpymoriepenic. Ponb anomaux i katomuux tpanchopmepiB. KCIIII sk MarHero-mia3MOBHI aHAIOT

razoauHamivHoro coruia JlaBans. O6macti 3actocyBannst KCIIIT.

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

3aBaaHHs AJ1s1 caMocTiiiHOT po6oTu (8 rosa.)

1. BuBueHHs Martepiany JIEKIIii Ta pEKOMEHIOBAHO] JIiTepaTypH.

2. OnpartroBanHs MaTepiaiy, 110 BUHECEHW Ha CaMOCTiHHE BUBYCHHS:
[IpuckoproBanbHuil 1 Kommpeciitauit pexxumu poodotu KCIIII. Bubip mpodino kanamy. Ilepexin
IJIa3MOBO1 Tedii yepe3 mBHIAKICTh 3BYKY. [Ipo BXimny i Buxinny 3oau KCIIII. 3B'130k mapamerpi
MOTOKY 3 eNeKTpo(I3UYHUMHU XapakTepucTukaMu. OCHOBHI piBHSHHS I1a3MOBOi Teuil. IloHATTS
Kpu3u cTpymy. loHHuit crpymonepenic. JIBoctyminuactuii pexkum poodotu KCIIII. OcnoBHi
pe3ynbTaTH JaeMOHcTpaniiHux ekcnepumeHTiB. 3actocyBanHs KCIIY # MIIK y mmasmoBux
texnoJjorisx i KTC.

Tema 9 ®okycyBaHHsI IHTEHCHBHHMX I0HHUX NMY4KiB. [IpUHIUIN 71a3M 00N THKH.

006’ ext mtazmoonTuku. Kpurepiii mnazmMoonTuyHoro pexxumy. MartitHa 307118l €IeKTPOHIB Ta

€KBIMOTEHITiai3allis CUJIOBUX JIIHIA MarHiTHOTO IMOJIs. 3aco0M BBEJCHHS 00 €MHUX €JIEKTPOCTATUYHUX

TOJIIB y TUIA3MOBE CEPEIOBHIIE KOMIICHCOBAHOTO I0HHOTO Ty4Ka.

TeopeTnuni Mo1eN1 MIa3MOONITUYHUX CUCTEM.

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

3aBaanHs AJs camocTiiiHoi podortu (8 roa.)

1. BuBueHHs MaTepiaiy JIEKIIii.

2. OmpaIirroBaHHsl MaTepiany, 110 BUHECEHUI Ha CaMOCTiiiHE BUBUCHHSL:
CrnabkoaucunaTtuBHa, ieanbHa a3ma. Bupomkenuit 3akon Oma. ExBinoTeHIianizaiiss MarHiTHUX
CHJIOBHX JIiHINM y ma3mi. TepManizoBaHuil moTeHwian. MarHeTo-enekTpoHHI elneKTpoau. THIoBi
TJ1a3MOOINITHYHI CUCTEMHU. MarHeTo-eneKTpuYHi T1a3MOBI PUCTPOI.



Tema 10. EsqexTpocTarnyHa njiazMmosa JiiH3a.
Tumnogi hoxycyroun naa3MoOONTHYHI JIiH3U. MaruiTocTaTH4HI I1a3MOBI1 JTiH3H. ENeKTpocTaTuyHi 11a3MoBi
nia3u. [TnasmoonTuyHi HiH3M Ui (OKYCYBAaHHS Iy4KiB Bill’€MHO 3aps/UKCHHUX YaCTHMHOK. POKYCYIOUH
BJIACTUBOCTI TUIa3MOBUX JiH3. CTaTU4HI Ta TMHAMIYHI XapaKTePUCTUKH M1a3MOBHUX JiH3. [lnazmMoonTryHi
cenapatopu. [i1a3MoonTHYHI XBUJICBOIH.
Jlirepatypa: 1,8,21, nonatkosa 8-10
3aBaaHHs AJ151 caMoCTiiiHOI podoTH (7 roj.)
1. BuBueHHs MaTepiaily JIEKIIii Ta peKOMEHIOBAHOI JIiTepaTypH.
2. OmpaifroBaHHs MaTepiany, 0 BUHECCHUH Ha CAMOCTIHHE BUBYCHHS:
MexaHi3M CTBOPEHHS TJIA3MOBOTO CEPEIOBHINA B 00’ €Mi IJ1a3MOBO1 JITH3H.
MexaHi3MH CTBOpPEHHSI (POKYCYIOUHX €IEKTPHYHUX IOJIIB MPH MPOXOHKEHHI MyYKiB MO3UTHBHO Ta
HETaTUBHO 3aps/PKEHHX YacTUHOK.  PoNb eKBIMOTEHIianu3alil CHJIOBHX JIHIA 130JF0I0YOTO
MAarHiTHOTO TIOJIS B IIbOMY TPOIIECI.
IpakTuuHe 3auaTTA. JIaGopaTopHa po6oTa — eKCIEPUMEHTAIbHA 1€MOHCTPAaIlisi BUCOKOI ONTHYHOL
CUJIM eJIEKTPOCTATHYHOI MJIa3MOONTHYHOI JiH3H. (3 roa.)

5. IlpakTu4Hi 3aHATTS
3 HaBuaIbHOI AucuuIUIiHY JIBA.14 «D13u4H1 OCHOBH MJIa3MOAMHAMIYHUX CUCTEM CEPEIHIX €Hepriii»

[IpakTiuHe 3aKpilyieHHs JIEKUIHHOTO MaTepialy Ta HAyKOB1 JIOTIOBIIl acIipaHTa MOB’s3aHl 3 TeMaMu
JIEKITIH 1 € YaCTUHOIO 3MICTY JUCITUTUTIHH.

6. CamocTiiina po6oTa
3 HaBYAJIbHOI AUCUUILTIHA «D13UYH1 OCHOBU TUIa3MOIUHAMIYHUX CUCTEM CEPETHIX EHeprii»

No 3MICT caMOCTIHOT poOOTH acIipaHTIB OO6csr, roauH
Busuenns marepiary iexiii 30

2. OmpairoBanHsi Marepiairy, IO BUHECEHHH Ha camocTiiiHe | 45
BHUBUYCHHS

Ycboro 3a HABYAJIbHY TMCHUILTIHY 75

7. MeToau BUKJIAAAHHA
HaByaiabHO1 nuctuiuiiny JIBA.14 «®i3uyHi OCHOBH TUIa3MOJAMHAMIYHUX CUCTEM CEPEIHIX CHEPTii»

VY nporieci BUKIaJaHHs JUCIUTIIIHA BUKOPUCTOBYIOTHCS TaKi METOJIH:
1) MmeTou oprasizanii Ta 311iCHEHHS HaBYaIbHO-TI3HABAJILHOT AisUThHOCTI (Oecia, JISKIIis; LIICTpallis;
nabopartopHi poboTH, pedeparn; caMmocTiiiHa poOOTa CTY/IEHTIB);
2) METO/I CTUMYIIOBAHHS I MOTHBALlli HABYaJIbHO-TI3HABAIBHOI AISUIBHOCTI (HaBYaJIbH1 JUCKYCII,
MO/TyJIbHO-PEUTHHIOBA CUCTEMA 3HAHb);
3) METO I KOHTPOJIIO (CAMOKOHTPOJIIO, B3AEMOKOHTPOJTIO ), KOPEKIIil (CaMOKOPEKIIii, B3aEMOKOPEKIIii) 3a
€(hEeKTHBHICTIO HABYAJIbHO-ITI3HABAILHOT TISITILHOCTI.

8. PeliTHHIOBA CHCTEMA OLIHIOBAHHSA
3 HaBuanbHOI AucuuIIiny JIBA.14 «Di3u4Hi OCHOBH MJIa3MOAMHAMIYHUX CHCTEM CEpEIHIX eHeprii»

OcHoBHUMH (OpMaMu Oprasizailii KOHTPOJIIO y TMpolieci BUBYEHHS CTYJCHTAaMH JaHOi JUCLUIUIIHU €
IHIUBIqyanbHa, IpylnoBa Ta (poHTalbHA MNEpeBipKa 3HaHb, BMIHb Ta HABUUYOK CTYACHTIB (yCHa Ta
NUChbMOBA). PEHTHHT acmipaHTa CKIala€eThes 3 HACTYIMHUX OTPUMaHUX OaiB:

1. Excnpec-koHTposb — 20 6aniB. (yCHE ONMUTYBAaHHS YM CaMOCTIHHI poOOTH MiJ yac HaBYAJIBLHOTO

porecy)
2. IlpaxTtuyni 3aHATTS Ta camocTiiiHa poboTa — 40 Gais.
3. Ex3amen — 40 6anis.
3aoxouyBaJbHi Ta mrpadHi 0aamn



1. Tlpu BizcyTHOCTI Ha JIEKIii/IPaKTUYHOMY 3aHATT1 O€3 MOBAXHUX MPUYHH -2 Oanu

2. Tlopmana B )KypHaj cTaTTS YM BUCTYI Ha KOH(epeHIIii 3a TeMoro Kypey +10 Gaitis.

Cyma sk mrpadHUX Tak i 320X04uyBaHHX 0ajiB po3paxoByeThes 3a popmynoro 0,1R, ne R — 3aransHa
KUIBKICTH OalliB, 1 HE Ma€ NMepeBUIIyBaTH B nutomy 10 Oais.

Il xaJja pefiTUHTIB.
3arasibHa KUTBKICTh OalliB, SIKy aclipaHTa MOK€ OTPHUMATH IIiJ 4ac BUBUYCHHS KYpCY CKJIAQJA€ThCA 13
CYMH BaroBux 0ajiiB OTpUMaHHX MPOTATOM BHBUEHHS JUCIUTUTIHU

R=20+40+40=100 (6axis)

HIkamaa BigmoBigHocTi OLIHOK

PeiiTunrosa . PeiiTunr y
. 3HaYeHHA OLiHKH . o
OLIHKA BigcoTkax, %
BinminHo — BiIMIHHUI piBEHb 3HAHb (YMIHb) B MEXax
A 000B’SI3KOBOT0 MaTepially 3, MOKJIMBUMHU HE3HACHUMHU 90-100
HEIOJIIKaAMU.
y:xe 1o0pe — 10CTaTHbO BUCOKHI piBEHb 3HaHb (YMIHb) B
B MeXax 000B’SI3KOBOTO MaTepiainy 0e3 CyTTeBUX (Tpyonx) 82-89
OMUJIOK.
C Jo0pe — 1oOpuii piBeHb 3HaHDb (YMiHb) B Me€kaX 000B’SI3KOBOTO 75-81

Marepiany 3 He3HaYHOIO KUTbKICTh TOMUJIOK.
3ag0BiibHO — NTOCEpe/IHI piBEHb 3HaHb (YMIHb) B MEXax
000B’A3KOBOTO MaTepiary 13 3HAYHOIO KUTBKICTIO HEJIOJIKIB, 69-74
JOCTaTHIM JI1sl MOANbIIOT0 HaBYaHHS abo  mpodeciiiHoT
JUSUTBHOCTI.

JlocTaTHBLO - MIHIMAJIBHO MOXJIMBUHN JOMYCTUMUN PIBEHb 3HAHB
(yMiHB) B M&KaxX 000B’SI3KOBOTO MaTepiay.
He3anoBitbHO 3 MOKIIMBICTIO IOBTOPHOTO CKJIAaHHS —
HE3a/I0BUTbHUI PIBEHb 3HAHb (YMIHB) B MEkKaX 000B’I3KOBOTO
Marepiany 3 MOKJIMBICTIO IIOBTOPHOTO TEPECKIIaaHHS TTICIIS
CaMOCTIMHOTO JAOOTPAIIOBAHHS.

HezanoBuibHO 3 3 000B’I3KOBUM IMOBTOPHUM BUBYEHHSIM KYpCY —
F HU3bKUI piBEHb 3HaHb (YMIHB) B MEXaxX 000B’A3KOBOTO 1-34
MaTepiaiy, 110 BUMarae MoBTOPHOTO BUBYEHHS MaTepialiB Kypcy.

60-100

FX 35-59

9. OpieHToBHMI Nepetik ek3aMeHANIHHUX MUTAHb
3 HaB4YaIbHOT quciuIuIiay JIBA.14 «®i3uuHi OCHOBH IIJIa3MOAMHAMIYHUX CUCTEM CEPEIHIX
eHeprii»

1. [TnasmomHaMika, sIK po3AlT Hi3UKH IJ1a3MHU. BIacTUBOCTI T1a3Mo TMHAMIYHUX TPOIIECIB.

2. Tpu OCHOBHHMX HampsSMKH IUIa3MoAMHaMiku. IlmasmoamHamika 0a30BUX TEOPETHYHHX MOJEIEH,
KOCMI4Ha (B TOMY YHCIi 1 iI0HOC(EepHa) Ta MIa3MOIMHAMIKA KOHKPETHHUX J1a00paTOPHUX 1 IPOMHUCIOBUX
CHCTEM.

3. ®i3uyHi napaMeTpu (IUIbHICTH Ta €HEepris 10HIB) B 001aCTI BUKOPUCTAHHS UIa3MOIMHAMIYHUX CHCTEM
Cepe/IHIX eHepriii.

4. Oco6nuBOCTI BUKOPUCTAHHS JPKEpEN I0HIB Ta IJIa3MOBUX MpUCKOproBaviB. [IpuHIMIOBA PI3HUI MK
IIUMU ITAXOJaMU.

5. OnHo- Ta JBOpIIMHHA TiIPOJMHAMIYHA MOJIENb IUIa3MH, L0 pyXaeTbes. ['1OpuaHa MOJeNb Uil YMOB,
KOJIM OJIHa KOMIIOHEHTa IUIa3MU OINMCYEThbCA TIAPOJMHAMIYHMM YUHOM, a ISl JPYroi BUKOHYETBHCS
KIHETHYHE HAOJIMKECHHSI.

6. IloniOHicTh MIa3MOBUX Tedid Ta BHOIp HAMOLIBII pamioHaJbHOI TEOPETHYHOI MOJETI JUIs aHali3y
KOHKPETHO{ IIa3MOMHAMIYHOT CUCTEMHU.



7. Y3aranpHeHuit 3akoH Oma. Di3u4Hi1 YMOBH, 10 BIUIUBAIOTh HA CTBOPEHHS HAJITEIUIOBHX EIEKTPUYHUX
OJTiB B 00’ €M1 TIa3MOBOTO CEPEIOBUIIIA.

8. Edexr Xomra B mia3mi i3 3aMarHiYeHUMH €JIEKTPOHAMHU Ta BUIBHMMH HE3aMarHi4eHUMH 10HAMHU.
Hacnigxu ta pons edexry Xoina. MexaHi3aMu IPUCKOPEHHS I0HIB Ta YMOBH 1X €()EKTHBHOTO MPOSIBIICHHS.
9. IlpuHuMnoBa 0J0K cXeMa TUMIOBOTO IJIa3MOBOTO JPKEpesa 10HIB 3 CHCTEMOIO eKcTpakilii. Posb 3akoHy
Jlenrmiopa (3akony 3/2) B 0OMeXeHHI TPaHUYHHUX CTPYMIB.

10. TlpuHOMIIOBI CXeMH IUIa3MOBUX IPHCKOPIOBAUiB 13 3aMKHEHHM XOJIBCBKHM CTPyMOM Ta iX
PI3HOMAHITTSL.

11. TIma3moBi mHpUCKOpIOBaYi, SK IUIa3MOJMHAMIYHI TPUCTPOI CEPeAHIX EHeprid aIs OTpUMaHHS
IHTEHCUBHUX 10HHHMX ITy4KiB 3 €HEpPriiMH B MeXax BHJ JecatkiB eB mo necsatkiB keB. Teruoi Ta
€JIEKTPOMATHITHI MPUCKOPIOBAYI.

12. TpuckoproBadi XOJUTIBCKOTO THIYy 3 METAJCBUMH, MICICKTPHYHUMH Ta BIIKPUTUMHU CTIHKAMU.
[IpuckoproBaui 3 30BHIIIHIM Ta BJIACHUM MarHiTHUM mojeM. OO0JacTe 3aCTOCYBaHHS ILIA3MOBHX
MIPUCKOPIOBAUIB 3 30BHILIHIM MarHiTHUM IOJIEM.

13. JInunamika 3aMarHi9eHUX E€JIEKTPOHIB B Iia3Mi. CTBOPEHHSI CaMOY3I0/KEHOTO €JIEKTPUYHOTO TIOJIS.
3amMKHEeHHH aper enekTpoHIB y cxpenieHnx akciaapsHomy E - mosi ta pagianeHomy H - moui. 3amMmkHeHUI
XONIBCKUN CTPYM.

14. OcoOnuBocTi AMHAMIKM TPUCKOpIOBaHUX 10HIB. IlnasmonnHamiuHi BiacTUBOCTI XOJUIIBCKUX
MIPUCKOPIOBAUIB 3 BY3bKOIO Ta MPOTSHKHOIO 30HOIO NMpUCKopeHHs. [1ma3MoBl mpucKoproBayl 3 3aMKHEHUM
npeidom, sIK aHaJIOTH TIJIa3MOBHX JKEpe 10HIB.

15. ®i3uuHI MexaHi3MH, SIKI COPUAIOTh CTBOPEHHIO MOTYXKHHUX KBa3ICTAI[IOHAPHUX CHJIBHO CTPYMOBHUX
(MeraammepHoro Macmraly) IMJIa3MOBHUX MPUCKOPIOBAUIB 3 €HEPrisiMH N0 OoauHUIL keB. OcobmuBocTi
MJIa3MOBO1 TeYil B KaHaJ1 TAKOTO MPUCKOPIOBaYa.

16. lonnmii crpymonepenic. Ponp aHonnux i katoanux TpaHchopmepiB. KBaszicTaiioHapHi M1a3MoBi
MIPUCKOPIOBAYIl SIK MarHeTo-TUIa3MOBHI aHAJIOT Ta30AuHaMIYHOTO cortuta JlaBamsa. O6macTi 3acTOCyBaHHS
KBa3iCTAI[IOHAPHUX TUIA3MOBUX IIPUCKOPIOBAYIB.

17. TlnazmoonTuka, SIK po3aii IIa3MoauHaMiki. Kputepiit mia3sMoonTHYHOTO pekuMy. MaraiTHa 130J1s11is
€JICKTPOHIB Ta CKBIMOTEHITIATI3AIlisl CUJIOBUX JIIHIA MarHiTHOTO ITOJIS.

18. 3acobu BBeneHHS 00’€MHHUX €JIEKTPOCTATUYHUX TIOJIB Yy IJIA3MOBE CEPEIOBHINE KOMIICHCOBAHOTO
10HHOTO Ty4Ka. TeopeTruuHi MOJEI MJIa3MOONITHYHUX CHCTEM.

19. TumoBi (okycyrouu MIa3MOONTHYHI JIIH3UM. MarsiroctaTu4yHi I1a3MoBi JiH3HW. EjexkTpocraruuHi
ma3MoBi JiH3H. [lnasmoonTryHi JIiH3M 118 POKYCYBaHHS MYYKIB BiI’€MHO 3aps/KEHUX YACTHHOK.

20. ®oKkyCcyr4H BIACTUBOCTI MIa3MOBHX JiH3. CTaTH4YHI Ta JMHAMIYHI XapaKTEPUCTUKH IJIA3MOBHX JIIH3.
[1na3moonTuy4HI cenaparopu Ta XBUICBOIH.

10.PexomeHngoBaHa JiTepatypa:
3 HaB4YaIbHOT auctuIuIiay JIBA.14 «Di3udHi OCHOBH IJIa3MOJUHAMIYHMX CHCTEM CEPEIHIX CHEeprii»
OcHoBHa:
1. A.1. Mopo3zoB Beenenue B mnazmoauHamuky. M. 2006.
2. JI.A. ®pank-Kamenenkuii. Jlekuuu o ¢pusuke miazmel. M., Atomusnaar, 1964.
3. .W. HoBukoBg. [IpuknagHas MarHuTHas rujipoanHamMuka, M., Atomusaar, 1969.
4. ®u3uka U MpUMEHEeHHeE TUIa3MeHHbIX yekopuTenen. CO.ctareit nmon penakuueit A.M1.Mopo3oBa. MuHcK,
«Hayka u Texnuka», 1974.
5. C.A. I'pumun, JI.B. Jleckos, H.I1. Koznos. [Inazmennsie yckoputenu. M., Mammnaoctpoenue, 1983.
6. A.1. Mopo3os, JI.B. ConoBbeB. CTaninoHapHble T€USHHS I1a3Mbl B MArHUTHOM T1oJie. B ¢6. «Bomnpocsl
Teopuu miasmey noa peaakuue b.b. Kagomuesa, Tom.8, M., Atomuznar, 1974.
7. K.B. bpymumuncknii, A.M1. Mopo3oB. Pacuer AByMepHBIX TeueHUH IU1a3Mbl B KaHanax. M., ATomusar,
1974.
8. A.W. Mopo3zos, C.B. Jle6enes. [Inazmoontuka. M., Atomuzaar, 1974.
9. A.1. Mopo3os. [Tnasmennsie yckopurenu. B ¢6. «Ilnazmennslie yckopurenny». M., MamuHo-cTpoeHue,
1973, 5-15.
10. A.1. Mopo3zos, A.Il. Illyoun. Ilnazmennsie yckoputenu. B ¢6. «Torn Hayku U TEXHUKH» CE-pUU
«Dwusmka mia3Mel», 1.5, M., BUHUTU, 1984, 178-260.
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11. M. I'abosuy, 1.B. [TnemuBues, H.M. Cemamko. [Tyuku noHOB 1 aTOMOB. M., DHeproarom-u3ar,
1986.

12. Marepuanst V u VI Bcecoro3nbix KOH(EpEeHIU 1O MIa3MEHHBIM YCKOPUTENISIM M HOHHBIM HH-
xekropaM. Mocksa, 1982 r. u {nenponerposck, 1986.

13. I'.®. VBanosckwii, B.W. [letpoB. MoHHO-a3mMeHHast 06paboTka marepuasioB, M., «Paauo u cBs3by,
1986.

14. quarnocrtuka miasmel nof pen. P. Xagnncroyna u C. Jleonapaa. M., Mup, 1967.

15. OD.1. Kysnenos, [.A. IllernoB. MeToapl IUarHOCTHKU BbICOKOTEMIEPAaTypHOU Mia3Mbl. M.,
Atomusaar, 1974.

16. ®usuka u TexHoJIOrUs UCTOUYHUKOB HOHOB. [lox pen. Slna bpayna. Mocksa, «Mup», 1998.

17. M.JI. F'aGoBru. du3nKa ¥ TEXHUKA TUIA3MEHHBIX Ty4KOB HOHOB. MockBa, Atomuznar, 1972.

18. ®usuka u npumeHeHue miua3MeHHbIX yckopureneil. [loa. pen A.M.Mopo3osa. «Hayka u TexHu-Ka»,
Mumnck, 1974.

19. Utoru Hayku u TexHuku. Ousnka mia3mel, T. 5. Mocksa, 1984. «[1na3zmenHsie yckopurenny, ctp. 178-
260.

20. VoHHbIE MHXXEKTOPHI W TUIa3MEHHBIE yCKOopuTenu (cOopHUK crarei). MockBa, DHeproaroMus-jar,
1990.

21. DHIMKIOTE U] HU3KOTEMIIepaTypHOil Tu1a3mel, oA pea. B.E. ®oprosa. Mocksa, Hayka, 2000, Tom.3,
pasnen 9, crates A.M1.Mopo3zoBa «[lna3moauaamMukay, ctp. 383-512.

22. DHUMKJIONEaUs HU3KOTeMIIepaTypHoi miia3mel, noa pea. B.E. @oproa. Mocksa, Hayka, 2007, T.9,
I'maBa 3. B.W. Tepemmn, U.E. I'apkyma, B.B. YeboTapes. Ncnonp30Banne MOIIHBIX KBa3U-CTAITMOHAPHBIX
IJIa3MEHHBIX YCKOPUTENEeH JUIsl MOJEIMPOBAaHUS AKCTPEMAIbHBIX IJIA3MEHHBIX HArPy30K B TEPMOSIEPHOM
peaktope. C.395-441, T'maBa 4, B.M. Tepemun, WN.E. Tapkyma, B.B. YeGorapeB. Moaudukanus
MOBEPXHOCTHBIX CJIOEB TBEP/IBIX TEJ MOUTHBIMU UMITYJIBCHBIMH TTOTOKaMH T1a3Mbl. C.442-479

JlopaTkoBa:
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2. I.E. 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.
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5. Novel modification of Hall-type ion source (study and the first results) / Goncharov A., Dobrovolsky
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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 I. 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 1. Katz, Fundamentals of electric propulsion: ion and Hall thrusters, Vol. 1 (John
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JIeHUE B M1a3MouHaMuKy, Mopo3os A.U., 2006.

11



