
OT3LIB

qJreHa I{CCepTauaoHHofo coBeTa cor}txoBa AaBIaTa KyBaToBr.rqa Ha
II4CCepTauI4lO

XeHg Ky6agxr.r
Ha reMy: (tr4ccre.qoBaH,e Hr3KOBOJrbrHofo nyqKoBofo pa3prna B rrHeprHbrx ru3ax prr

ulrclax KHy4CeHa nop.f,rKa 1r>, npe4craueHHyro Ha co,cKaHr4e yueuoii crerreHr4
KaH.qr4rara Qu:zxo-uareuari{qecKHx HayK no c[eqfia-lbHocrr4 1.3.g. <@usr.rKa nJla3Mb])).

{uccepraquoHHal pa6ora Ky6aaNrz XenA nocB{uleHa r4ccJre;1oBaHzio
Hr4sKoBoJrbrH'rx rD/qKoBbrx pa3pr,oB (HIIp) n uHeprHbrx ra3ax, Koropbrc MoryT
IZCIIOJIb3OBATbC' B KAqEC.TBE 

-PA6OUEfi 
CPCAbI PA3II4I]HbIX IIJIA3MEHHbIX 3NEK'IPOHHbIX

npn6opoe. lhasva HfIP o6naaaer ua6opou yHl{KaJrbHbrx cBoicrB, rro3Boxrrcqux
co3,4aBarb Ha ee ocHoBe npr.r60prr n.na:ueHsoii 3Hcpferr.iKr{ HoBOTO nOKOJreHrrr:cra6ulusaropu roKa r{ HanprxeHr{r, r4HBepropbr, MorrlHbre feHcpar.opbr
gJIeKTpoMarHI4THoro H3ryqeHut, ynpaBJ'IqeMbre ceroqHbre KJrroqeBbre 3JreMerrr.br rJrt
TOKOB BbICOKOfr nlor.'ocru ra 4p. 3rlr npn60pu cnoco6au pa60rarl B cJroxHbrx
ycJroBrrrx 3KcnJryaTarlrru, BKJrrOqar BbrcoKrle TeMneparypbr r{ ypoBHx paliua\ul:.

llpu6opu n.nagueunofi 3neKTpoHn*r{ na ocro"e HIIP ,r*"ror a"or roarorrr"r"u,
HenocrarKr4. B qucre nocneaHlix oAHlrM r.i3 .cHoBH6rX rBrrerc, no:6yx4eHre
neycrofrvunocreft u ro'e6auuii pasrr.iuHoii npr4potrbr. -fpxuu npzr,repoM 3Tofo 

"urrrr",nyrlKoBo-IIra3MeHuat Heycroiql]Bocrb, Bo3HIzKaIouar B rrJra3Me HIIP npn npeBbrrxeHrrr4
Kpl4Tl'lqecKoro 3HaqeHrrt IrJ'IorHocrI4 pa3prrHoro .oKa, rpr{Bo.qrlrarr K nonuo[
SHeprerur{ecKoii penarcaquu 3JTeKTpoHHbrx nyr{KoB. flpeo4olreHae :rofi npo6lelru
rpebyer peureHr'r-s rreJrofo prna BonpocoB, KOTOpbre BKr'rroqaror s ce6s xaK npou"4"n"a
3KcnepuMeHTaJIbHbIX ncclegonaul'tti, TaK r co3AaHue Teoperur{ecKux MoAererz
Hr43KOBOJrbrHofo nyqKoBofo pasp'ra, Koropbre, 6e: couHeHr.ril, aoJr)KHbr 6Hrl ocu.,saHrr
Ha KrrHerrrqecKoM no,4xore. flpLr orolr SKcnepxMeHTarrbHbre lrccJ'eAoBaHr.i, A'Jr)KHbrrlo3BoJrrrb IlpoBo,qr4Tb r{3MepeHlrr crrJlbHo aH,'3.rponuoii oynntllu, pacnperereHfi.s
3JreKTpoHoB no cKopocrrM. B Hayuuofi rpynne npo@eccopa e.C.Mycra@aeaapaspa60ranu u ycnem'o npr4MeHrrorcr 3.HroBbre Meror'r rr3Mep.Hr4,
npocrpaHcrBe'Hof. pacflpeaeJ'reHr4e napalrerpon raxoii ctroN'ofi u lpereJrbHo
HepaBHoBecHo[ cpeabr KaK n,ra:iua HlIp xHeprHbrx rasoe. I4cnoftao"uur" urr"
Mero.4oB B CoqeraHlrr.r c reoperr.rqecKnMr4 r1CCrTeAOB aHUtrMu ycroiiuneocru cr4creM6r(6ucrp'fi nyqo* - rua:r,ra) B pa3rurrHbrx pexuMax HfIp ss,r_sercr, HesoMHeHHo,.cBoeBpeMeHHofi u anryalruoii :aAaqefi, nosnolxrorqeft Halrerrbal Ha yclerrrHoe
peueH ne.

IJe"rrl padoru - [poBeAeHxe 3Kcnepr4MeHTanbHbrx t4 TeoperurrecKrix uccreAoBaH'rz
Air{ rrocrpoeHr{r fru:auecxoii Mo.qeJrr.r 14 aHail}rrrlqec^ux Mero,qoB pacqera napaMerpoBycrofiurznocrlr H|IP, ocHosaHHbrx Ha KriHerur{ecKoM no.qxoae, c yqeroM Bcex
oco6en.rocrefi soplrlrponanr.r-a 0ynrtlur,t pacnperereHx, sJreKTpoHoB AJu OrlrrMu3arrau
napaMeTpoB rryqKoBbrx pa3prloB.

B grzccepraqlru noJryrreH qe.riui pag HoBbrx ir BaxHbrx pe3ynbraroB, Bnepnrre
paspa6orana KuHerlrqecKarr reopu, B3ar.tMo4eicmul 3JreKTpoHHoto [yr]Ka c nra3Mofr,Koropair yqrrrrrBaer aHr43orponr4ro @yHrqzu pacnpereJreHrr, 3neKTpoHoB,
HCOIHOPOAHOCT' TIJIA3M.I X YNPY.I4C Ir HCYNPYfI4C CTOJIKHOBEHII' 3JIEKTPOHOB CaroMaMrr' co:AaHnar reopur rro3BoJrrer orrperenrrb fiapaMerp.r nna3Mbr, npu Kor.,pErx
Bo3HrrKaror neycrofiuunocru r.r o60cnosarr, r.rx Bo3Hr.rKHOBeHr.re. pa:pa60r.auHue
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susuvecrue MoAeJrr4 14 pacqerHbre Meroabr noATBepxAeHbr 3KcneprzMeHTaJrbHo [yreM
Henocpe.qcrBeHHr'Ix tz:lrepeuuii 3oHroBbrMr,r Mero.qaMu HepaenonecHoil cr{JlbHO
auu:orponnoft QyHnqulr pac[peleJreHr4r 3JleKTpoHoB no cKopocrrM. flolyveHuue
Teoperr4qecKr're pe3yrbrarbr xopouo cofJracyrorcr c raHHbIMrr rpyrr4x aBTopoB. pasgnra
nrzHeiina.f, Kl,rHsrllr{ecxar croJrKHoBhreJrr, Ha' reop s. asaroao4eficr"rz" ,nan porr"oao
rryqKa c nra:lroft c rleJrbro onpeaeJreHrrr yc,roevfi [o.sBreHLIr Heycrofivrzuocreii.
Hafi4eHo aHiurr,rrr4rrecKoe perxeHi{e aJrr ArcnepcxoHHoro ypaBHeHur, qro aaer
Bo3MoxHocrb ynpaBJrtrb HI43KoBoJIbrHbrM rryqKoBr,rM pa3praoM B 3aBrrcr{Mocr}r or
napaMerpoB nJra3Mbr. llpu pa:pa6orKe reoprrr4 yrrreHbr ocHoBHbie oco6euuocru
Qyunquu pacnpeAereHr{s 3reKTpoHoB: ee aHr43orponr4r; HeoAHoporHocrb n.irorHocrrr
nJra3Mbr; ynpyrxe x Heynpyflre .T.JTKHOB.HU' 3J'reKTpoHoB C aTOMaMr4 C yqeToM
npolrsnol_rHoE r4Hgr4Karpucbr ynpyforo paccerHna 3JreKTpoHa Ha aroMe
nna:lroo6pa:yrcrrrero ra3a.

Xapaxrepr'rsy-a rucceprarllroHHyro pa6ory B rIeJroM Mo)nHo orMerrrrb, qro oHa
npol43BoAr'rr npeKpacHoe BneqarJTeHr4e. flpex4e B0efo, xoreJlocr 6u orMe.r.url
TlqareJrbHoe onllcaHue 3KcneplrMeHTalrrnoil ycranonrr4 r.r HcnoJ1b3oBaHHbrx MerorrrK
'qJrr r'3MepeHr4r c'JrbHo auusorponuofi @yuruuu pacnpeAereHr4_f 3reKTpoHOB rro
cKopocr.fM' 3ra salava BecbMa Herpr.rB uaJthHafl, u no3TOMy OTT][1CA]r|'1| SCeX Hal460ree
BaxHbrx Qarropon, BJrr.rrrcur4x Ha roqHocrb z:uepeuzft (anraparHrte r{cKaxeHr4_f,,
B'rrlfl'H*e r{oHHofo roKa 14 conporuereuui4 n soHA0noii qenr4, BJlrrrHr4e pa3MepoB 30HAa,qI,CTOTbr ero noBepxHocru, nos4eicrBr4e Ha r43MepeHr4r rore6aulrii 

" nn*re,rallr6ponra cxeuu), BElrJrr.4r{T saNHofi rz yuecrHofi. Cu,rrsoe B[eqal.JreHrle
rIporI3BoAr4T TeoperxqecKas vacrr pa60rr,r, Koropafl HafJr_sAHo rroKa3brBaer BDr(HOcrb
Kl4Herr4rrecKofo noAXoAa. BO:UONHO, OHa Bbrfjrrar4T ,qalr(e HecKorlbro neperpyNenHofi
MareMarl{qecKrr MI4 B'IKJ'IaIKaMI'I' Ho 3recb nocne.qHee cJroBo nprrHarJrexl,IT ats.lopy
I14CCepTarI14n.

Heclrorpr ua 6esycronubre rocrorHcrBa rr4cceprauzonHoii pa6or'. oorb
HecKoJrbKo saueqagufi rr BorrpocoB.

1. I4groNeu'e MareprraJ'a rr.rccepraqrin Bbr3brBaer raKoii eonpoc: e u. 2 npuee4euu
pe3yJrbrarbr SKcnepr4MeHTa!'rbH'rx rz3MepeHr.rii xaparrepEcrrrK piBprAa, Kor.op're
cpaBHriBarorcr c pe3y;rbraraMrd pacqeroB rro reopr4a, HsroNeuHofi B
nocJre,{yrcrlr4x fjraBax. He roruqHee 6uro 6u cHaqaJ'ra rr3Jro}rurb reoperr{qecKoe
oIrI4caHI4e l{ccneAyeMoro pa3prra, a rroroM pe3yJrbrarr,I SKcneprrMeHTa rr
cpaBHeHr,re c reopr.reii?

2. B guccepraquz parpa6oraHa KrrHerr,rqecKa, ,TuHerzHa,
perrJeHv e 6oiree o6uefi 3a1aqlr u qro 3To Moxer larb no
reoouefi?

Teopr4r. Bogtroxno .rru

cpaBHeHr4lo c,riluefruofi

3. Ha crp. 26 u Puc. 5 nplrne4eHo onr.rcaHr{e u nrrrocrpauur r<alu6ponxrz
usl'repare,rrHofr cxeur,r. He Brro,rHe [oHrreH *t60p rap'poBoq'ofo cr{rHalTa, ts
KoropoM Hapray co cronpolteHTHo MotrynxpoBaHHlru gu@QepeHrlr4pyrou{r{M
CI4IHIIJIOM NPI{CYTCTBYCT U3MCH'CMAJI AMNJIXTYIA C .qONOJIHHTCJIbHOi1 qACTOTOI?
us?

4. Ha uofi as.trrg, rpe6yer AonoJrHrrre*Horo o6ocrioBaHa, yqer Brr4rlu;
BO3MO)r{Hbrx xore6auufi B rrJra3Me Ha pe3yJrbrar'r r.t:uepeHufi. tr4cnoftsosaHurrft
cnoco6 nponeAeHr4_f, r43MepeHua npu BbrKrrloqeHHoM .uu@QepeHqupyroulgy
ct4 fHaJre HeoqeBuIeH.

5. B pa6ore orcyrcrByer Qopuy,rupoera BbrBoroB. B 3ar,rrcqeunu nprrBe^qeHb.r
ocHoBHbre pe3yJrbrarbr, Ho oHu c{oplryJrr4poBaHbr aoBorl6Ho npoarpan"o.



U.qCJIAHHbIC 3AMCqAHU' HI4 B KOEft MCPE HC YMZUI'IOT AOCTOI,IHCTB TI|ICCEP"TAHTA U

'ql4ccepralluu' noryr{eHHhre pe3yrbrarbl cBrzAerenbcrByror o BbrcoKoM ypoBHe
npoBe,4eHHbrx uccneaosauuir u loryqe'Hbrx pe3yJTbraroB, r'rx AocroBepHocrr4 14
BAXHOCTI4.

,{uccepraqur XeHA Ky6a^qxra Ha reMy: <tr4ccrerosaHxe Hu3KoBoJrbrHofo
rryqKoBofo pa3prAa B r4HeprHErx fa3ax npu rrr4cJrax Kuylcera noprAKa 1> coorrercrnyvr
ocHoBHbrM Tpe6oaanzalr, ycraHoBreHHbru llpurasolr or i.9.r1.2021 ile l1lg1/1 (o
rroprAKe npr4cyxAeHr,r yqeHbrx crenesefi n caurr-llerep6yprcr<ou rocy.qapcrBeHHoM
yHrrBepcr,rrere), coucKareJrb Xena Ky6aaxu 3acJryxr4 Baer [pr4cyxAeHu, yvenofi
creneHrr Ka*A.,rara lpusuxo-narertrarr4qec*r4x HayK no c[eur4zurbHocrrr 1.3.g. <@ugraxa
rrJra3Mbr)). llynxr l l yKa3aHHoro llop.r.qxa gilcceprurro, He HapyueH.

9ren 1acceprarlr4oHHofo coBera,
gorrop $asuxo - MareMarr4uecKrrx HavK.
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