
OT3bIB
otbuunaaoro onnonema Ha unccepTaumo Mapxemma Ceprea Anexcaunposma

«Imccnnamnnax xorepeHTHax nnHaMnxa MHoro¢0T0HHblx nepexonos B
TBCpIIOTCJIbIX Ky6max npn mouo- n 6nxpomaccxom 3036ymxcnnn»,

npencraanennyro Ha concxaune yqenofi C'I'CIICHH Karmuna'ra dmanxo-
MaTemamqecxnx Hayx no cneuuanbuocm 01.04.07 —- ¢u3m<a

Kouncncnpoaaxmom cocmmmn

1. Coonwrcnmc nnccepraulm cneunaabuocnm n OTpaCJlH uayxu,
no KOTopblM oua upenc'ralmeua K 3amnTe

B unccep’raunn npnneneno onucarme Jmccnnamanofi Korepeumofi
JIHHaMHKM MHororborouumx nepexonos B 'I‘BCpLIO’I‘eJIbIX Kyfimax, CldJ‘IbHO
B3auM0neficrayxomux c maccnqecxnmn MOHO- n 6pomamqecxnmn momma, 3
npnmenemm K sanaa pesoHcnofi dmyopecuenunu, HMHyJILCHofi
maeopeaoHaHCHofi n pamanoacxofi cnelcrpocxoxmu. VIccneJmBaHHa uposeneubl
11:15; mepnmenmblx Ky6mon Ha ocnoae crpyxrypubxx netbemos peme'rxn, Taxnx
Kax NV, P] u E’-ucmpb1, u Ky6moa na ocuone annTaKcnaJIbnblx KBaHTOBbIX
1‘0q 8 nonynpoaonunxax, KO'I‘Opble ammoTcx Mnoroo6elxzammnmn
KaHJIMHaTaMH mm coanamm ynpannxemmx KBaHTOBbIX CHCTCM,
marnnroceucopuxu, KBaHTOBofi meTponomH, KBaHTOBl BLacneHnfi H
KBaHTOBofi O6pa60TKM Hmbopmauun.

flnccepTaumx COO'I'Be'l'C'I‘Bye’l' CIICIIHaJlOC'I‘H 01.04.07 — (buauxa
xonnencnposauuom COCToaHHx (tbmnxo-M'aTemamqecxue HayKH), o6nacmM
Hccnenosannfi «5. Mmcncxmc comaaa, CpK'I‘yp n caoficm
Kounencnposannblx cpen BHeLUHHMH BoanefiCTBHxMM; 7. Hepaauouecnble
COCTOHHHH H npoueccm B KonnencnpoaaHHux cpenax; 9. (Dmmecxue aHqIbI
(byuxuuonupoaannx, coanauux H npumeHeHna npn6opos n ycrpoiicm, neficmue
KOTopmx ocnoaano na cnoficmax BCIIICCTB a Konnencupoaaxmom cocmmmn; 10.
Monennposanne CpKTyp n caofiC'rB Konneucupoaaunmx cpen».

2. Amyaubnocrb TeMbl unccepTaunn
B nocnemme necm‘unemx nponaomeu anaqm'eubumfi upomecc B O6JIaC'I‘H

KBaHToaofi (11143a H pa3pa60'nm Kaam‘oamx Texuonomfi. Pa3pa6onca HOBbIX
meTonoa ynpaanenmx u mauunynnpoaanml KBaHTOBbIMH cucremamu, Taxman KaK,
nanpnmep, Tnepzlomcnbnme Ky6HTbI, MOKCT npnaecm K comam/no 6030c Toqnbxx
u qyacmmenmux na‘rqnxoa, npeumuounblx H3MepHTeflbIX ycrpoficm,
KBaHTOBbIX Bbmucnmenbubxx CHCTCM.

Mccnenonannx no Teme nncccpraunu Hanpamenm Ha pacumpcxmc marmfi
B o6nacm nnccnnamanofi ZIHHaMI/IKH mnorocbomnnbrx nepexonoa B
TBepnoreablx KBaHTOBbIX cncremax u 6ynyT cnoco6c1'noaa'rb 6onee rny601<0My
nonnmanmo nponcxonxumx npu 3mm ¢u3mecxux npoueccos, nanbnefimemy
paasmmo Teope'ccxnx moncncfi H 3KcncpnMCHTaJItIx MeTonos B ofinacm
Kaam‘oaofi (hmmm KOHIICHCHPOBaHHOI'O COCTOHHHH.



3. Crenem. nonnanu pezynnaTos, nonyqennux a anccepTaunu, u
uayqnux nonoxcelmii, BblHOCHMHX Ha aamnTy

OCHOBHbIe pe3yaa'I‘bl nnccepTaunu HMCIOT ablcoxm‘i yponenb HOBPIBHbl,
Hexoropme n3 KOTopX nonyqLI Bnepame:

— nonyqbI ananmnqecxne ablpaxcenmi JVUISI Inna Tpmmera MOJIJIOBa
nonynposonnnxosux KBaHTOBbIX Toqex n Hafinenbl ycnoaua nepexona memy
pcxmmaml cyxcemm n yumpenml cnex'rpanbnbxx nnnnfi;

—- ycranoancrm oco6enHocm cnexrpanbnmx n penaxcaunonnblx
xapaxTepucmx naaxcnhl ((OJleTl» cocmsnmfi Kyfima B 6uxpomamqecx0M
(MHKpOBOJIHOBOM u pannoqacromona) a 3a3ncnmocm OT ‘laCTOTbl u (ham
pannoqacmmoro nonx;

— noxasaHo, KaK necbaanpylonmfi 3¢¢em Heozmoponnocm
MHKposonHoaoro nona 3 o6pa3ue, n0MemeHHoro B 6nxpomamqecxoe none,
mower 65m, ycrpanen 6naronapn peanmaunn pe3onanca Pa6n;

— nonyqenbr ananmnqecxne Bbxpaxcenm 11m cnntbasnoro n KnanpaTypHoro
cm‘Hanoa 3UP c yqOM qacrommx ensures Bnoxa—BHmpTa 11m pexcmuoa
cna6ofi n cunbuoii monynaunn;

— noxa3ana Bosmoxmocn (popMHpoaanHa pczonanca Pa6n Ha KpaTHbIX
‘laCTO’I‘aX pamaouacmmoro nonx B CHCK'I‘paJlOM orxnuxe cnunoaofi CHCTeMbI;

— "reopemqecxu onncana Korepeumaa nuHaMMKa pamanoncxnx nepexonos,
5036y>x11aeMblx aMHIIHTyllHO-MOJIyJIHPOBaHHBIM MHKpOBOIIHOBbIM noneM B Ky6nTe
BHe npn6nmxenm1 Bpamalonlcficx BOJIHBI n npencxaaana ynmcanbnax
Bomoxnocrb Ha6moneuux qacromoro cnsm'a Bnoxa—3m‘ep'ra.

4. Ofiocuoaanuocrh n nocTonepuocn. 351301103 u pexomennaum‘i,
ctbopmynuponannblx n nuccepraunn

Honyqemme pe3yaaTbl nccnenoaannfi nonTBepxcnaroTcn npumeHeHneM
nposepeHHblx Teopemqecxnx meronoa, nocraroqnofi CXOlIHMOCTblO qucneHHblx u
ananmnqecxnx pemenm‘i, a Taxxce cornacneM c 3KcnepnmenTanbnuMH llaHHbIMH.
OHM 6mm HCHOJIb3OBaHbl a 3Kcnepnmen'rax 111m noaumennn 'roqnocm
H3M6peunfi aMIIJIHTyllbI MHKpOBOJIHOBOI‘O marnmnoro norm u Haemofixu
nopTaTaoro yCTpofiCTBa mm Hafimonennx nmnynbcnoro Mammnoro
peaoHca. PeayaaTbI 11 31.130a nuccep'rauun nonenneHbI CCbIJlKaMH Ha
npyrne nccnenonannn H ony6nuxoaanbl a Benynmx Hayqnmx )Kypnanax, qTo
nonqepxnaaeT ux nocmaepnocn.

5. Hayqnaa, npamqecxan, axonomnqecxan n couuanbnan zuaqnmocn
pe3ynh1'a1‘on nnccepTaulm c yxaaanneM pexomennaum‘i no nx
ucnonbsonanmo

Hayqnax 3lla‘lHMOCTb pC3yJIbTaTOB nncccpTamm saxmoqaeTcx B PIX 81013116

3 paaanme TeopHH nnccnnamanofi nunamnxn MHOWCbOTOHHbIX nepexonos a
TBepIIOTetHl Ky6H'I‘aX B npnMeHeHuu K 3anaa craunonapnoro 3UP,
umnynbcnofi mammopc3onancnofi CHCKTpOCKOHHM, HCCTaunonapHofi
cnempocxomm KOM6HHauHOHHbIX npoueccoa npn amunn'rynno-
monynnpoaaunom 3036yxmennn, pesonancnofi (bnyopecuefluun.



Honyqenuble B nucceprauun pe3yaaTu umeroT 3Ha‘lHMOCTb B
npaxmqecxom nnaHe, Tax KaK on" 6mm ycneumo npnmenenbl a HeCKOHbKHX
oénacmx. Bo-nepBb, OHM ncnonbsoaarmua mm Haemofixu IIOpTaTHBHOI‘O
yCTpofiCTBa, npcmiasnaqcnnoro mm Ha6monenmi mmynscnom MammHoro
pesoHca Ha NV-ueHTpax a ajmaae. 3T0 no330mmo onmmmupoaa'rb pa60Ty
ycrpoficraa H HOBbICHTb ero 3¢¢elcruanocrb. BO-BTOpl, pe3yaaTbI
Hccnenoaarmx CUOCO6CTBOBaJTH yaenmenmo Tqocm mmepenns ammm‘ynbl
MHKpOBOJIHOBOI‘O mamnmoro mom: 8 pe3ouaTope. TamKe pesyaaTbl naHHofi
nuccepTamm moryT 65m, I‘lpHMeHeHLI a umpoxom cnempe o6nacrefi, CBfl3aHHbIX
c ynpannxeMbIMH KBaHTOBhIMH cncremami, (boroumcoii, cnnmponnxofi,
KBaHTonofi meTponomefi, mamHToceHcoaofi, Kaam‘osofi nmbopmamxofi n
ceHcopHKofi. 01m Bnocm smau a paaamne Hayquoro manna H cnocoficmyrm
nporpeccy B COOTBC’I‘CTBlUIHX oGnacmx uccnenosauua.

l'IonyqHble peayaaTbI umexor 3Hat0crb B axonomuqKOM acneme,
nocxonbxy 01m npencmmmm norenuuan 111m pasmmm noaux Tcxnonomfi n
yCTpoficna a oGnacm cnnmponnxu, (bommum, KBaHTosofi me'rponomn,
MaI‘HHTOCCHCOpHKH, Kaamoaofi Hn¢opmamm u CCHCOpHKH. I/Icnonb3onanue
3THX pe3yaaTon MOXCT npmaccm K ynqcnmo 3¢¢emBHocm
cymecmyloumx Texnoslomfi, Inc B came oqepem, moxceT npuaecm K
3KOHOMH‘ICCKHM eonaM

Couuanbuas 3Hau0crb nonyqHblx peaynbraroa 3a1<moqaercn B nx
noreuunane 11ml coananml unnoaauufi, KOTOpe MoryT H3MCHH’TB Hamy mum, H
npuaecm K nonoxcmenbnbm H3MeHeHnnM B o6mecme. 3TH peaynb'ranl Mory'r
65m, ocnonofi mm pa3pa60n<u HOBhIX Texnonomfi n pemeHm'i, KO’I‘OpblC CMOI‘yT
peunm. aK'ryanbuble COHHaJIbIe Hp06JICMbI n ynyquum; Kaqccnao mmnn
JIIOJICH.

6. Onyéamconannoc'n. pe3ynnaTon nuccepTaunn a nayquoi’l neqa'm;
Ony6JIHKOBaHHOCTb peaynbraroa nnccepraunu coomeTcmyeT

TpeGOBaHmIM BAK PB. Feynman], H3HO)KCHHble B unccepTauun, ony61mxoaanbl
B 28 Hayqnmx pa60Tax, B TOM qucne 18 crarbax B peuemnpyemmx Hayqnmx
mnammx B COOTBCTCTBHH c n. 19 Honoxccnux o npucqxcrmn yqenux CTcneHefi
n npucaoenuu yqblx 3BaHHl71 B Pecny6nm<e Benapycs, 8 CTaTei‘i B cfiopnmcax
maTepnaJIon Kondmpeuuufi, 2 Teancoa noxnanoa Ha mexcnynaponnblx n
pecnySHHKcxux Kombepenumix.

7. CoorneTcrnne ocbopmlennn nucceprauun Tpefionanmm BAK
Bce rpe6osamm, yCTaHOBJIeHHbIe I/IHcrpyKunefi o nopxmce o¢opMHeHua

nncccpTaunn Ha concxanne yqofi crenexm KaHmmaTa HayK, anropcdmpara n
ny6nm<auuii no TeMe nucccpTaunn BbIHOJIHeHbI. Texcr nnccepTaupm "women
xopomHM Hay‘llM fl3bIKOM. AaTopetbepaT B nonnofi mepe omaxcaeT conepmaaue
nnccepTauHOHHofi pa6orbl, ee crpymypy, ocnosnue nomxceuux n 1351301151,
BBIHOCHMBIB Ha 3aumTy.



8. COOTBCTCTBHC Hayquoii Knann¢uxaunu COHCKaTeJlSI yqeuoii
CTeneun, ua Koropylo on npereuuyer
Concxarenb yqenofi CTeneHn, ucnonbays B caoefi uccnenoaarenbcxofi

pa60Tc COBpeMeHHBIC Tcopc'ruqecxue MCTOJIBI, qncnennmc paC‘leTbl u ananm
cnoxcnblx uaHHb, nponeMoncmupoaan Bucoxufi ypoaeHb Hayvmofi
Knanudmxaunn, coomercmyroumfi Tpe6oaanu'aM K npereunemam Ha concxanue
yqof/i CTCHCIIH KannnnaTa (pumice—maTcmamqecxnx nayx.

9. 3ameqamm no pafioTe
fluccepTauHOHHax pa60Ta Mapxeama C.A. B uenom OCTaBmeT xopoulee

Bneqamcnuc. O'meqaa e'e' BbIcoxnfi nayqubn‘i yponcub, nomaroqnylo CTCIICHI:
o6ocuoaaunocm Hayqnblx nonoxeunfi, 351301103 H pexomennauufi, H606X011HMO
cnenarb n HeKOTopble sameqanm:

l. B maBe 1 Ha cmaunue 29 B nonnncn K pucymcy 1.4 a (BTopax crpoxa
non pncynxom) nonymena, oqemmno, Henpanunbnaz 3annc1, npn
cpannemm cxopocmfi penaxcauuu: cxopocn, npononbuofi penaxcaunn B
llaHHOM KOHTCKCTC nonxma 65m, MCI-{blue cxopocm nonepelmofi
penaxcaunn, a He Ha060p0T.

2. B maze 3 paCCMO'I‘peHbl 113a pemma monynauuu npn onucauuu
cm‘Hanoa B CTauHOHapHOM 3UP: 1) «cna6oifx Monynxuuu B6rm3n P3614-
peaoHca» H 2) «cnaofi 6blcrpofi Monynxunu»; Boauuxae'r Bonpoc:
noqcmy uc paccmorpcua cmyaupm, Toxcc BI‘IOJIHe ax'ryanwas mm
3KcnepnmemaTop03, KO'ropylo M0>KH0 651m 651 Haaaarb pexcOM
«cnnbuofi monyzmuun 3611mm Pa6n-pe30Hca»?

3. B maae 4 up" paccmm‘pemm lIHHaMHKH MHoromonm pamanoacmx
nepexonoa He uomrruo noqemy He qbxaanncr, npoueccm penaKcaunn,
Kax 3T0 cnenaHo a npenbmymnx ‘naaax Ily'I‘eM HpMMeHeHHfl
cyneponeparopa Huun6nana.

Yxa3annble 3ameqamm HocsT yTqmomuii n peKOMeHnaTenbnmfi mm
6y11yumx nccnenoaannfi xapax‘rep n He 3:114m Ha oéulyro uonoxcmenwyro
oueHKy nuccepTauuounoi’i pa60TbI.

10. 3alcmoqenne
TaKnM o6pa30M, Jmccep'raunonnax pa60Ta C.A. Mapxesuqa

«fluccnna'manax KorepeHTHax flHHaMHKa MHoro¢0T0HHblx nepexonoa a
TBBpflOTeHbIX Ky6max npn mono- H 6pomaccxom 8036ymncnnn»
nBJmeTca zaxonqHofi Haqo-Kaanuqaunoanofi pa60Toii, conepxamefi H0806
pemeHue amyanbnofi Hayqnofi 3anatm — onucanue nuccunamnnofi KorepeHTHofi
AHHaMHKH Mlioro¢0T0HHsrx nepexonos B 'I‘BCpLIOTCJIbIX Ky6max, CHJIBHO
Baanmoneficmyiomux c xnaccnqecxnmn MOHO- H 6pomaccxnmn
anempomamn'mbmn nonsmu, s HpHMeHeHMM K 3ajxaa pe30HaHCHofi
dmyopecueuuun, nmnynbcaofi marnmope3onancuofi n pamanoscxofi
cncx‘rpocxomm, HMCIomcfi cymeCTBeHHoe 3Haqne 21m (bmmcn
KOHHeHCMpOBaHHOI‘O COCTOHHHH. Jlnccep'rauuonnan pa60'ra o¢opMJeHa B
coomeTCTBHH c Tpe6oaauwmu, ycrarvxoanexmbxe maaofi 3 «Honoxcenmi o



npucyxmennn yqéHux CTeneHefi H npncaoeunn yqéHblx 33am“? B Pecny6nnxe
Benapyca», npeJI'bflBflfleMblM K KaHJIHIIaTCKHM JIHCCCPTalIHflM, 3 cc aBTop
3acnyx<nnaeT npucyxcnenmi yqénofi crenenu Kaunwlara dimuxo—MMeMamuecxnx
Hayx no cneunanbnocm 01.04.07 — qmanxa Koxmcncnpoaannoro cocmmms 3a
cnenyroume HOBble Haqo 06OCHOBaHHble pe3yJIbTaTblZ

— o6bacneHue ycnonm‘i nepexona memy pexcnmamu cymeuux n ymnpemm
nmmfi Tpmmcm Monnosa mm nonynposommxosmx KBaHTOBbIX TO‘ICK;

— onpenenenne oco6eHHocrefi noaenenm Cl’ICKTpaJILHbIX n
penaxcauuox-{Hux xapam‘epucmx 113mm «onerux» cocrommfi Kyfima B
6nxpomaruqec1c0M none 8 3aancumocm 0T qacmI H 41mm ero Hnaxoqacromofi
Kozvmonemu;

— pa3pa6on<y meTona nonaaneuna nedpaanpyiomero adxbeKTa
neonnoponuocm mxpoaonnoaoro mom; a o6pasue npn 6pomarmecxom
3036ymeuuu;

— ananmmecxoe onncarme MHom¢OTOHHHX nepexonon B craunonapuom
3UP a pemmax cnaéofi p1 cunbnofi monynnunu c yqOM qaCTOTHb cmmron
Bnoxa — Burepra;

— ananm‘mecxoc onncalme lIHHaMHKH pamanoacxux ncpexonoa,
aoa6y>x11aebx amnnmynno-monynupoaauubm MHKpOBOJIHOBbIM none.“ 3
Ky6me, u pa3pa60TKy cnoco6a npsmoro namepemm qacromoro cmmra Bnoxa—
3urepra a mule ocuunmunfi JIH60 a sane pacmennennn cnex‘rpanbuux nunm‘i.

Otbnunanmufi onnonem,
axaaeMHK HAH Benapycu, npo¢eccop,
Homop cbnanxo-MaTemaTmecxnx uayx,
3aae11yloumfi na60pa1‘opuefi annouuxu
Haqo-HccnenonaTenbcxoro yqpexcnenm
«I/Iucmwmanuux dmamecxux
npo6JI'BMmenuA

H.
CqeHKo» BFY (D.<D. Komapon


