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BCTYII

[Iporpama HaByanpHOi nuctuiuiing “KBaHTOoBa Teopist mosisi” ckiiajgeHa BiIMOBIIHO J10
OCBITHBO-TIPO(eciitHOT (OCBITHBO-HAYKOBOT) MPOTPAMH ITIATOTOBKH JAPYTrOT0O PiBHIO BUIIOI OCBITH
— MaricTp

crienianbHOCTI (Hanpsimy) — 104 — «dizuka Ta acTpoHOMIs
OCBITHBO-HAyKOBa Mporpama — (izuka

1. Onuc HaBYAJBLHOI AUCHUILIIHA
1.1. Mera BUKIIaIaHHSA HaBYAIbHOI JUCLUILTIHA

Mertoro BuKIanaHHS HaB4YalbHOI Jucuuiunind «KBaHTOBa Teopis mojs» chopMyBaTH
YABJICHHSI CTYJIEHTIB IPO KBAaHTOBY TEOPIilO IOJS, 30KpeMa PO KBAHTOBY €JIEKTPOAMHAMIKY,
KBaHTOBY XPOMOJIMHAMIKY Ta TEOPIIO ENEKTPOCIAOKIX B3a€MO/IiH.

1.2. OCHOBHMMHU 3aBJaHHSMH BUBYEHHS JAUCHUILTIHU «KBaHTOBA TEOPis MOJISA» € HABYUTH
CTYJCHTIB

- OCHOBaM pEJSTHBICTCHKOI KBAHTOBOI MEXaHIKU
- OCHOBaM MaTEMaTHYHOI Teopii CKIHYEHHO BUMIpHUX 300paxkeHb rpymnu JlopeHia,
- OCHOBaM pPEJATHUBICTCHKOI TeOpil KBAHTOBAHHX IOJIIB
- KOPHCTYIOUMCh HaBYAJbHOIO Ta JOBIJKOBOIO JITEpPaTyporo, oOMpaTH aJeKBaTHI
METOJIY BUPIIICHHS 3a/1a4 TEOpii KBAHTOBAHUX TIOJIB.
1.3. KinpkicTh KpeauTiB 3
1.4. 3aranpHa KinpkicTh rogua 90.

1.5. XapakTeprcTrKa HaBYaIbHOT JUCITUTLUTIHI
3a Bubopom
Jlenna ¢opma HaBuaHHS
Pix miarotoBku
2-1
Cemectp

4-i

Jlexii

22 rof.

[TpakTHyHI, CEMIHAPCHKI 3aHATTSI
He nepenbaueHi HaB4aaIbHUM TJIAHOM
JlaGopaTtopHi 3aHATTA
He nepenbayeHi HaB4aIbHUM TJIAHOM
CamocriiiHa po6oTa
68 ronx.

IHMBinyaNbHI 3aBIAHHS
KypcoBa po6ora
Ex3amen

1.6. 3amaHoBaHi pe3yabTaTH HaBUYAHHS
3rifHO 3 BUMOTaMHu OCBITHBO-TIpO(deciiHOT (OCBITHbO-HAYKOBOI) MpOTpaMH CTYAECHTU

MOBUHHI JIOCSTTH TaKUX PE3YJIbTATiB HABYAHHS:
3HATH: SKICHI, HAaONMKEHI Ta TOYHI METOAW MOCTIKEHHS PI3HOMAHITHUX MpoOiIemM

KBaHTOBOI TeOPii moJsl.
BMIiTH: 32 JIOTTOMOTOI0O METOJIB KBaHTOBOI TEOpii MOJIA TOCHIKyBaTH Ta BHUPINIyBaTH

KOHKPETHI 3a/1a4i, BUHUKAIOYl y MPAKTUYHIH TisSIbHOCTI.




2. TeMaTHYHUH IIJIAH HABYAJILHOI AUCHHUILIIHA

Po3ain 1. PeassiTuBicTcbka KBAHTOBA MeXaHiKa

Tewma 1. [IpeameT Kypcy 1 KOPOTKa 1CTOPisl PO3BUTKY KBAHTOBOI TE€OPIi MOJIS.
ExcniepyuMenTH, SKi MiATBEP/HKYIOTH CIIPAaBEUIUBICTh KBAHTOBOI Teopii moiis. PO3BUTOK ysiBIIEHB
po (HOTOHH, TIFOOHH, EIIEKTPOHHU, HEUTPUHO Ta KBAPKH, YACTHHKH Ta aHTUYacTUHKU. KorepeHTtHi
ctaHu (DOTOHIB 1 TPAaHMYHUN TTEPEXi B1JI KBAHTOBO1 €JIEKTPOIUHAMIKH J0 KJIIACUYHOI.

Tewma 2. Piusiaus Kneitna - ['opioHa.
BBeneHnst enekTpoMarHiTHOi B3aeMozii B piBHsAHHsA Kielina-I'opgona. HeratuBHi eHeprii.
AHTHYACTUHKU. 3apsi/ioBe CHPSOKEHHs. 3BEpTaHHS yacy. BupaxeHHs aiisi 4-BeKTOpa CTPyMy.
CxanspHuii 100yTOK.

Tema 3. I'pynu Jli Ta ix 300paxenns. I'pynu Jlopenua i [Tyankape. CriiHopHi 300paxeHHs
rpynu Jlopenua. 3006paxxenns rpynu JlopeHua y 3araibHOMY BUIIAIKY.

Tema 4. XBUIIbOBI piBHSHHS 0€3MacOBHUX IOJIIB.
PiBusinast MakcBenna y ¢dopmi Maiiopanu. PiBHAHHS c1aOKuX rpaBiTalliiHUX XBUJIb. PiIBHSHHS
Betinst s veiitpuno. Mana rpyna JlopeHia Ta XBUIIbOBI piBHSHHS 0€3MacOBHX TTOJIB.

Tema 5. PiBusinus [ipaxka.
BrnactuBocti matpunps /[lipaka. PenstuBicTchka iHBapiaHTicTh piBHsAHHS /[lipaka. BBeneHHs
eJIEKTPOMAarHiTHO1 B3aeMo/Iii B piBHsAHHS Jlipaka. 4-BekTop cTpymy. CkansipHuii JOOYTOK.

Tema 6. HepenstuBicTcbka rpanutis piBHsHHS [lipaka.
HepensituBictceke HaOmmkenHs [laymi. MarHiTHHIT MOMEHT enekTpoHa. ToOHKa B3aeMOis
€JIEKTPOHA 3 EJEKTPUIHUM TI0JIEM. ,,PO3Mip” eeKTpoHa.

Tema 7. AHTUYACTUHKH.
PimenHs 3 HEraTUBHOIO eHEpriero. 3apsaoBe crpspkeHHs. [1031TpOHY SK €eKTPOHH 3 HETaTUBHOIO
EHEPri€lo, 110 PyXalThCA HA3aJ y Yaci.

Tewma 8. Cnin y Teopii Jlipaka.
Pimenns piBHsHHs Jlipaka /Ui BUIBHUX YaCTMHOK 3 BU3HAYEHMMH €Hepriero 1 iMmynbcoM. CriH
eJeKTpoHa. PensTUBICTCHKUIN OMKC CIIHY €1eKTPOHA.

Po3ain 2. PeasituBicTcbka Teopiss KBAHTOBAHUX M0JIiB

Tema 9. KaniGpyBasibHi moJs.
EnexrpomarHiTHe noje sk kaniOpyBaibHe. ['paBitaniiine nojie sk kamOpyBaiabHe. [HAyKTOBaHA
rpasitaiis. [ mooHH1 mos.

Tema 10. Enextpocnabka Teopist Ta KBAaHTOBA XpOMOJIMHAMIKA.
BekropHi 0030HM B 31eKTpociaaldKiii Teopil Ta TJII0OHM Yy KBAaHTOBIN XpOMOJIMHAMIIl K KBaHTH
KaniOopyBasibHUX NOJd1B. bo3on Xirca.

Tema 11. KBaHTyBaHHS BiJIbHUX I1OJIB.
KBantyBanHs ckansgpHoro moissa. Po3knan omeparopiB moisis MO IUIOCKUM XBUJISIM. BakyymHi
cepesiHi i J0OYTKiB OnepaTopiB Mojst. XpOHOJIOTTUHUH 1 HOpMalbHUM JOOYTKH ONEepaTopiB.

Tema 12. KBaHTyBaHHS €JI€KTPOMArHiTHOTO MOJSL.
[TomonaHHg TPYQHOINIB, IO BHUHUKAIOTh MpPHU KBAaHTYBAaHHI €JIEKTPOMArHiTHOIO TIIOJI.
[TepecTaHOBOYHI CMIBBIAHOUIEHHS I ONEpPaTOpiB 4-MOTEHIIaNIB €JIeKTPOMArHiTHOro noss. Ix-
nediHiTHa METpHKa.

Tema 13. KBaHTyBaHHS €JI€KTPOHHO-TIO3ITPOHHOTO MOJIS.
AHTHKOMYTaTOpH ONepaToOpiB Mosis. XPOHOJIOTUYHUN 1 HOpMaIbHUIN 100YTOK ONEepaTopiB MOJI.

Tema 14. B3aeMoist KBaHTOBaHOTO €JIEKTPOMArHITHOIO MOJISI 3 KBAHTOBAHUM €JIEKTPOHHO-
MO3ITPOHHUM T10JIEM.
Cuctema piBHSIHb KBAaHTOBOI €JIEKTPOJWHAMIKH B TeH3eHOEproBChKOMY mpescTaBieHHi. [Ipen-
CTaBJICHHs B3aeMolii. [HBapiaHTHa Teopis 30ypeHb. MaTpulis po3CitoBaHHS.

Tema 15. Jlesiki KBAaHTOBO-€JIEKTPOJUHAMIUHI SBUILA.
['padiune mnpencraBieHHs HOpManbHUX J00yTKiB. Haiimpoctimi agiarpamu. ImmynbcHe
npencrasieHHd. IlpaBuna @eiiHmana Ui OOYMCIIEHHS MAaTPUYHUX €JIEMEHTIB MaTpHIll
poscitoBaHHs.Po3citoBaHHA ~ (OTOHA  €IEKTPOHOM: MATPUYHHHA  €JIEeMEHT PO3CIIOBAHHS;



nudepeHIiabHAN TEPEeTHH PO3CIIOBAHHS Y BUMAJIKY HETIOJISPU30BAaHUX YaCTHHOK.
Tema 16. YcyHeHHs po30iKHOCTEH 3 MaTpHlli PO3CIIOBaHHA 1 MEPEHOPMHPYEMICTD
KBAHTOBOI €JIEKTPOIMHAMIKH.
Bumii nopsiaku Teopii 30ypeHb 1 po30KHOCTI B KBaHTOBIH enekTpoauHaMini. BiacHa enepris
dbotona. BiracHa enepris enektpona. Bepmunna ¢ynkiis. [lepenopmipoBka Macu 1 3apsny.
Tema 17. Pagiamniiini nompaBkH.
[Tomstpusantis Bakyymy 1 Mopaudikaiis 3akoHy KyinoHa. AHOMaJbHUN MarHiTHUA MOMEHT
enekTpoHa. Pasiariiine 3MilIIeHHsI piBHIB aTOMa BOJTHIO.
Tewma 18. BumapoByBaHHS YOpPHHX JiPOK.
KorepeHTHi Ta «CTUCHEHI» CTaHU Y KBaHTOBIH aniekTpoanHamini. YopHi gipku, iX BUIapoByBaHHS
Ta iHGOpMaIIMHUK MapagoKC y Teopii BUITApOBYBAHHS YOPHUX JipPOK.

4. CTpyKTYpa HABYAJbHOI JUCUMILTIHA

Ha3eu Moy i KinpkicTs rogun
TeM Jlenna opma
VYceboro y TOMY YHUCII
I il 11a0 1HI c.p
1 2 3 4 5 6 7
Po3aia 1. PeasaTuBicTCchbKa KBAHTOBA MEeXaHIKA
Tema 1 5 1 4
Tema 2 5 1 4
Tema 3 5 1 4
Tema 4 5 1 4
Tema 5 6 2 2 2
Tema 6 6 2 2 2
Tema 7 5 1 2 2
Tema 8 5 1 2 2
Pasom 3a 42 10 8 24
po3zauiom 1
Po3ain 2. PesqsituBicTchbKa Teopiss KBAHTOBAHUX MOJIiB

Tema 9 5 1 2 2
Tema 10 5 1 2 2
Tema 11 5 1 2 2
Tema 12 4 1 2 1
Tema 13 4 1 2 1
Tema 14 4 1 3
Tema 15 4 1 3
Tema 16 5 1 2 2
Tema 17 6 2 2 2
Tema 18 6 2 2 2
Pazom 3a 48 12 16 20
po3a1IOM 2
Ycboro roaun 90 22 20 48

4. Temun ceMiHapCbKHUX (MPAKTUYHHUX, J1a00PATOPHUX) 3aHATH
[TpakTu4Hi 3aHATTS Y4OOBHM IUIAHOM HE mependayeHi.

5. 3aBpaHHs 119 caMOCTilHOI podoTH
Toscnenns w000 moeo, wo noBuUHeH 3pooumu cmyoewm nio 4ac camocmiiHoi pobomu.
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1. Tlo BciM HW)XY€ BKa3aHUM TEMaM OIPAIIOBATH KOHCIEKTH JIEKIIH, IPOYUTATH
BIAMOBIHI maparpadu B migpyyHukax [ 1—4].

2. BuxoHaTH caMOCTIHHO JOMAIIIH] 3aBIaHHS.

3. CaMoOCTiifHO HamKCcaTy Ta 3aXUCTUTU KypCOBY POOOTY.

No Buan, 3micT camocTiitHoi poboTr Kinskicts
3/m TOJMH
1 2 3
1. PiBusanns lpeninrepa sik HepeNATUBICTCHKA TPAHUIIST PIBHAHHS 4
Kneitna-I'opniona.
2. YacTrHKa 31 CIHHOM HYJb Y KYJIOHOBCHKOMY TOJIi. 4
3. Oynkuii ['pina piBasausa Kielina-I'opnona. 4
4. Teopema Maitopanu-Ilenpoy3a mpo BIacTUBOCTI CHIHTEH30PIB Ta i1 4
3aCTOCYBaHHS.
5. [Tapagoxc Knetina. 4
6. @ynkuii I'pina piBasHHs Jipaka. 4
7. Po3citoBaHHS peIsSTHUBICTCHKOTO €IEKTPOHA Y 30BHIITHBOMY MOJIi O
Teopii 30ypeHsb. 4
8. PensgruBicTchbKUIT aTOM BOIHIO. 4
9. [Tpenecis Tomaca Ta piBHsHHS baprmana-Mimens-Teneri. 4
10. | ®yukuii ['piHa KBAaHTOBAHOTO CKAJSIPHOTO MOJISI. 4
11. | ®ynskuii ['pina KBAHTOBAHOTO €JIEKTPOMArHITHOTO TOJISL. 4
12. | ®ynukuii ['pina KBAHTOBAHOTO €NIEKTPOHHO-TIO3ITPOHHOTO TOJISL. 3
13. | HecnpomoskHICTh JIOKai3yBaTH (OTOH Y CKIHYEHHIH 001acTi. 3
Teopema BaitnOepra-BirTena.
14. | PiBusHHa MakcBeria y 3arajibHO-KOBapiaHTHOMY BUIJISA[ Ta 3
rpaccManoBi 3MiHHI. [IOHATTS po cymepcumMeTpito.
15. | Po3scitoBaHHs eeKTpOHA Ha eJEKTPOHI: MAaTPUYHHUN €JIeMEHT 3
PO3CIFOBaHHS; IEPETHH PO3CIFOBAHHSI.
16. | AHIruIAIUs eIeKTPOHHO-TIO3ITPOHHOI MMApH: MAaTPUUHUN €IEMEHT 4
JIBYX(OTOHHOT AaHUTUISIIIT; pO3Maj] MO3ITPOHISL.
17. | BunpoMiHIOBaHHS 1OBroXBUIbOBUX (hOTOHIB. [HppauepBoHa 4
Karactpoda.
18. | Ilosie BUPOMiHIOBaHHS KJIACHUYHOTO CTPYMY; KOT€pPEHTHI CTaHU 4
KBAaHTOBAHOTO €JIEKTPOMArHITHOTO TOJISI.
Pazom 68

6. InuBinyanbHi 3aB1aHHSA
Kypcosa po6ora.

3anponoHoBaHi TeMH KypCOBHX pPoOOiT:

BumiproBaHH1 aHOMaJIbHOTO MarHiTHOIO MOMEHTY MIOOHY ({-2 eKCIIepUMEHT)
[Tapanokc Kineiina iist enekTpoHiB y rpadeHi

Crin-op6iTanibHa B3a€EMOJIS AJI IBOBUMIPHHX €l1eKTPOHIB (edekt Pamon)

1/c posknan piBHsHHA [lipaka B €JEKTPOMAarHiTHOMY MOJi y 300paskeHHi Xoima—
Borxoizena

5. OmnepaTop KOOpJMHATH peNTUBICTCHKOTO (pepMioHa (onepatop Hetorona—Biruepa)

el oA




7. MeToau KOHTPOJII0

[TorouHe omuTyBaHHA, Bl KOHTPOJbHI POOOTH MPOTITOM CEMECTPY, 3aXHUCT KypCOBOI
poboTH.
8. Cxema napaxyBaHHs 0aJiiB

[Torounuit KOHTPOJIB, cCAMOCTIHiHA po0OTa, IHIUBIAYaTbHI
3aBaJ[aHHs
KoHntposbaa
pobora, K Cyma
Poznin 1 Posznin 2 nepeadoaueHa ypeosa Ex3amen
pobota
HaBYaJIbHUM
TJIAHOM
T1-T8 T9-T18 2 KOHTPOJIbHI
pobori 40 100
10 10 10+10 20

Jns 3apaxyBaHHS po3ainiB 1-2 Tpeba HaOpatn y miACyMKYy He MeHme 5 OaniB 3a
pe3yJibTaTaMy IOTOYHOTO ONUTYBAHHS, HAITUCATH KOHTPOJILHY POOOTY IO KOKHOMY 3 PO3ALIIB Ta
OTpHMATH 32 Hei He MeHIIe 5 0aniB, a B miAcyMKy — He MeHme 10 GarniB ams 3apaxyBaHHS yChOTO
po3ainy. Hamucaru Ta 3aXMCTUTH KypcoBY poOOTy Ta oTpuMaTH Ha Hei He MeHmie 10 OamiB. s
JIOMYCKY 10 MHUCBMOBOTO €K3aMeHy Tpeba HaOpatu y miacymMKky He wmenme 30 OamiB. 3a
eK3aMeHalliifHy MUCbMOBY pOoOOTY CTYACHT IIOBHHEH HaOpaTu He MeHIe 20 OaiiB Ta 3arajom He
menme 50 Gais.

Kpurepii oniHioBaHHsI THCbMOBOI eK3aMeHALIHHOT po0oTH

Ex3ameHaniiHuii OUIeT CKIAAA€ThCS 3 JBOX TEOPETUYHUX NHUTaHb. KoXkHe nUTaHHS
omiHroerbcst B 20 OamiB. Y BIANOBIAI HAa TEOPETUYHI THUTAHHSA CTYICHT IOBUHEH
MIPOJIEMOHCTPYBATH 3HAHHS T€OPil HABYANBbHOI nucuuIuiHg «Di3nyHa KiHeTHKa Ta 1i MOHSTIIHO-
KaTeropiaJibHOTO arapary, TePMIHOJIOTIT, TOHATh 1 TPUHIIUIIIB MIPEAMETHOI 00J1aCT1 TUCIUTLIIHU.

MakcumanbHl 0anu BHUCTABISIOTHCS B pa3l YiTKOi, JIOT1YHOI, MOCTIAOBHOI BIAMOBIAI HA
NOCTaBJIEHE MMUTAHHS, 3 BUBOJIAaMU OCHOBHUX (hopMyJ1, (POPMYITIOBAHHAM (i3UYHUX 3aKOHIB

VY npoteci OLIHIOBaHHS TEOPETUYHMX 3aBAaHb €K3aMEHALIHHOTO O11eTy BPaxOBYIOThCS:

— TIOBHOTA PO3KPUTTS NUTaHHS (4 Oann);

— YMiHHA 4YiTKO (OpPMYNITIOBaTH BU3HAUYEHHS (I3UUHUX TOHATH, TEPMIHIB Ta
MOSICHIOBATH iX (4 O6ann);

— 3/aTHICTb apryMEHTYBaTH OTpUMaHy BiANoBiab (4 6amm);

— 3JaTHICTb pPOOWTH aHAJITMYHI MIPKyBaHHS, TOPIBHSIHHSA, (OPMYIIOBAHHS
BHCHOBKIB (4 0ann);

— JIOTiuHa MOCTiAOBHICTh BUKJIQJICHHS MaTepialy y BIAIOBIAl Ha 3aB/aHHs (4 6ann).

BinmoBins mMae OyTu OOTpYHTOBAHO, 3 TMOCHJIAHHSM Ha BiIMOBiAHI (i3UYHI 3aKOHU Ta
PIBHSIHHS, 3 TIOCTIJOBHUMHU PO3paxyHKaMU BCIX OCHOBHUX (DOpMyI, JOBEIEHUMH JO KiHIIEBOTO
pe3ynbTaTy 3 YiTKOK BIAMOBIAIIO Ha MOCTaBIIEHE MUTAHHS. 3a PIlIeHHS 3a7adi (MPaKTUIHOTO
3aBJIaHHs1) HAPAXOBYIOThHCS Taki Oasu:
1. IloBHa Ta mocniOBHO OOIPYHTOBaHAa BIANOBIAb OTpUMYE OLIHKY 20 OajiB y BUIAJKY,
KOJIM CTYJAEHT OTpUMMAaB MpPaBUJIbHY BIJANOBIIb 1 MPOJEMOHCTPYBaB METOA 1 crocid ii
OTpUMaHHS.

2. Orminka 12-19 GaniB BUCTaBISETHCS 3a BIJIMOBI/b, B SIKIM € HECYTTEBI MOXUOKH B JIOTIIII
BUKIIATY,
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3. BiamoBinp Ha MHUTaHHS OTpUMY€E OIIHKY 7-11 0ainiB, KOJW CTyIEHT HE OTPUMAaB
MPaBUJIbHY BIAMOBIIL 00 HAMKCAB TITLKU KiHIIEBY (hopMyITy Oe3 MOsSICHEHb Ta BUBOJLY.
4. BinnoBinp Ha mUTaHHS OTpuMye OMiHKY 0-10 OamiB, KOMM CTYyJEHT HE OTPHMAaB
NpaBWIbHY BIAIOBIIb, MPUYOMY METOA 1 crocid po3B’s3aHHA 3aBHaHHA Oylin He
BIpHHUMH.
Ex3aMen 31aHuil, K10 CYMApHA OLIHKA 32 MHCHMOBY eK3aMeHalliiiHy po0oTy He
MeHIue 20 0aJiB, a cyMmapHuii migcyMkoBuii 6aj He MeH1ue S0 6aJiB.

HIkana ouiHIOBaHHA

Cyma 6aiiB 3a BCi BUAM HABYAILHOT Ouinka
JISUTBHOCTI TIPOTSTOM CEMECTPY JU1% eK3aMeHY o saiKy
90 - 100 BiZIMIHHO
08 Aobpe 3apaxoBaHO
50-69 3a/I0BUIBHO
1-49 HE3a0BIIBHO HE 3apaxOBaHO

9. PexomeH10BaHa JiTepaTrypa
OcHoBHa JiTeparypa

1. A.M.Axuesep, B.b.bepecrenkuii, "KBantoBas snektponunamuka', Hayka, 1981.

C.11IBeOep, "BBenenue B peasTUBUCTCKYIO KBaHTOBYIO Teoputo nos”, JI, 1963.

3. H.H.Boromto6os, JI.B.Illupkos, "BBenenue B Teopuro kBaHToBaHHuX monei", Hayka,
1976.

4. 1. O.Bakapuyk, "KBanToBa mexanika", JIbBiB : JIHY imeni IBana ®@panka, 2012.

N

JonomixHa Jitepatypa

B.Tuppunr, "[IpuHiunel KBaHTOBOH 3eKTpoauHaMuKU", Beicias mkoia, 1964.

@ Jlaiicon "PenstuBHCTCKas KBaHTOBas MexaHuka', Mocksa-Mxesck, PX]I, 2009.

P.®eitnman "KD]I — crpanHas Teopus cBera u Bemectsa", MockBa, Actpens, 2012.

H.buppenin, I1.JleBuc, "KBanToBaHHbBIE MOJS B UCKPUBJIEHHOM MPOCTPAHCTBE-BpEMEHHU",

Mup, 1984.

9. A.U. Axmesep, O. I1. CrenanoBckuii. "OT KBaHTOB CBeTa JI0 I[BETHBIX KBapKkoB', Kues,
HayxoBa nymka, 1993.

10. 1O. I1. CrenanoBckmii. Ot ypaBHeHmid  MakcBeimta g0 (assr  beppu  m

COHOJTFOMUHHCIICHIIUU: TPOOJIEMBbI TEOPUHU IJIEKTPOMATHUTHOTO U APYTUX O€3MaCCOBBIX

noJiel // DnektpomarautHeie siBieHus1, Tom 1, Ne 2, 1998, C. 180-219.

O No O

10. ITocunannas Ha indopmauiiini pecypcu B InrepHeri, Bigeo-aekiii, iHie MmeToguune
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