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Bracr[eocri esaenro4ifr lrix qacrr.rHKaMrr Br,r3Haqarorr N,roxnuei craHr4
MaKpocKoni'IHI'Ix cLrcreM, BaBrIeHHro rrr.{x [p[cB-sqeHa Ar4ceprauifiua po6ora
Haaapenr<a A.B. Y nifi Br4KoprzcroByrorbc_{ cr4JrbHa i rpaeiraqifiua ssaelro4ii,
reopiT flKrrx) zaznwtait, clr4parorb cfl Ha xonqenqiro [oJrfl.

3a yvrorz ni4cyruocri eimHoro BurrpoMiHroeaHH-f, icuye lroxnznicrb onvcy
cHcreM 6e: uonie nsaeuo4ii, ro6ro e repuiuax npavroi nsaelrogii lrix qacrzHKaMil
3 BHKopucraHHsM e$err[nulzx rroreHllianin. OAun s uiAxoAis go no6y4oB4 TaKux
luoneleff IIoJLf,rae y BT4Krloqesni uorf, 3a AorroMororc ni4cranonru posn,xsr<y
[onboBr4x pinnxHr i: s6epexeHH-flM czvrerpiil ruxi4uoi cr4creMrr.

oSuaei anbrepHarzBl4 crlputlorl Br,rflBJreHHK) 3Haqr4Mux NaexanisNdie
n:aen'ro4ii, a, orxe, ua6ruouy i pi:uo6ivnovry 4ocri4xeHHro cr4creM qacr,HoK.
Touy, BaxnllBolo pklcoro Ancepraqii e ix cninrHe 3acroc)tsaHHx ni4 qac Br4BqeHH{
eSerrie cuJlF,noi i rpaniraqiftnoi nsaeuo4ifi, -ari o6yuonnrororr icHyrauua
3B'fl3aHux cranie y eneMeHrapHrrx qacruHor i vrarcpoo6'€Kris y Bcecniri. Orpirr,r
Toro, HayKoBy Bary Mae po3BrIToK aualirnquoro orurcy cplcreM 6ararrox
rracrr4HoK is exa:auaMpr B3a€Mo LLSNTW B paMKax crarHcrr4qHoro ni4xo4y.

flo6y4oea reoperuqHoro om{cy ,AepHoi i rerr,ruoi uarepii, eigovrocri upo
nnacrueocri qKVx oAepxylorbc{ ercnepr{MeHTaJrbHo, € BaxJrrrBo}o 3aAaqerc
Sisur<a, a ix cninruufi poarrutr 3aBArrry€ 3acrocyBaHHro crarrrcrr4rryroi $isara i
BI4f,BJIeHHro nogi6urrx repMoAranaMi.rH[x crauis i Sa:onrzx uepexo4in uix nuuu.

qacro Honi e$er<Tr{ B crrcreMax 6ararrox qacrr,rHoK e uacni4roM 3uuryqeHH{
HoB[x 'rreHin caMoB3aeMo4ii, aoxpeMa TpvqacruHrcoBoi. 3a ni4HocHo BeJrraKr4x
rycrHH, rat<wfr TI4II B3aeMo4ii npaxoByerrcfl e cracreNai niouis i e rr,ro4eni reunoi
n'rarepii. lloai6ni uoArz$ixaqii uorpedyrorb oKpeMoro goc;ri4xe H:afl , ape3ynbrarr4
BrrJrr{Barorb Ha rroAanruufi po3BHroK nciei reopii.

Pa:olr 3 TuM, po:varrrx @i:zvuzx {Barrl [oB'fl3aHe 3 r{acr}o fi inruux
n:aeuo4iff flK eneKTpoMaruitra i po:ciroBzurr,Ha. Tarc, BpaxyBaHHtr
ni4rurorxyBuulrHl{x n:aelro4ifi inuroi npr4poltr Ao3BoJUr€ yHrrxHyrrr Kolarcy qepe3
xonrypenqiro is tlpl4rrranbHoro crrnrHoro i rpaniraqifinoro nsaeruo4ixura i
po3rn'[Hyrl4 HH3Ky $isuvno qiranux i noszx repMoArzHaNai.rHux craHis i
nepexoIin. I{e norpe6ye posml4peHH{ Kona 3aAay, xlo nigo6paxeHo B 4racepraqii.

Oxpiu roro, AoAarKoBi ssae,loAii uonznni TaKox flpo{Bn rr4c{ y
KBaHToBrrx cneKTpax cI4cTeM si ct<iuqennau qucnoM ctyueuin ei6Hocri.
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flpiarora4oM cnyxvrb MoAenb rouororiqHoi xsaHroroi rpaniraqii y Mur,-roMy qr,rcri

surtipin, roB'r3aHa 3 [poqBoM AoAarKoBrrx KoMrraKTHr4x earr,ripin npocropy. Bosa
ilpl4poAHo AorIoBHro€ KaprI4Hy AocriAxeHr i uornz6.ruoe posyvriuux npoqecin
ocHoBHr4x 3aAaq gracepraqiT.

3aeAsrla iHreHczsHoMy MareMarr4qHoMy Br4BqeHHro 4e$opuoBaHrrx anre6p 
.

3a ocraHHi 4ecxruriTTfl, 3'rBilIracfl HoBa rrepcneKTl4Ba BKJrrorreHH{ Ao.qarKoBr4x
n:aerr,roAifi y Siauuui uo4eni An, o[ltcy rK HoBr{x uixqac:ruHKoBux nsaello4ifi :rarc

i cr<ra4euoi crpyKTypr4 po3rnrA)tsantrx qacrraHoK. Hessaxaroqu Ha

Senovrenonori.rHrfi i noiuyr<oeuir xapaKrep 4e$oprr,raqifi, pe3ynbraru ix
BpaxyBaHH, crBoploroTl, Moxrrasicrr Anf eKcrrepr{MeHTaJrr,uoi uepenipxu. Taxa
rexuixa B Al4ceprarytir:atfi po6ori 3acrocoBaHa Ao 3aAaq rpo BrlrrpoMinroeauHt
a6colrorso qopHoro rina i e N,IoAeri rervtrroi uarepii 3 rrapHolo nraeno4ieo, rr1o

Ao3Bonq€ oAepxarrr, 6e:repeuHo, Hr43Ky HoBHx i qir<asux pesynrrarin.

Taxuu qHHoM, MoxHa crBepAxyBartt, uo reMa Arrceprarlifinoi poSorn
HasapeHxa "Crarr4erpt.{ui BJracrr4Bocri czcreu is cwlrnoro B3aeMo4iero ra e$erru
rpaeiraqii" e aKryarrHoto i saxrusolo An, reoperr4rrHoi i vrareuaruqnoi $isur<H.

lncepraqiq cxralaerlc{: auoraqii (aeorr,ra uonaura), crr4cKy ny6nixaqifi sa

TeMoIo Aficeprallii, ncryny, rl'flTLr po:4inie, sr4cuoexie, clr4cKy BrrKopucraH[rx

Ixepen, uro iuicrurr 393 uafiueuyna*Hfl) i eraxra4eHa Ha 336 cropiHKax.
Y ncryui Al{ceprauii o6rpyHroBaHo naSip reMr4 AocniAxeHs, 3B'r3oK 3

HayKoBI4MH TeMaMrI, BI4KJraAeHo Mery i sangannr 4ocni4xeHH-f,, ofrrzcaHo HayKoBy
HoBLI3Hy orpklManl4x y 4ucepraqii pesymrarin ra ix nparruqHe 3HarreHHrr,

BKa3aHo ocoSucr:ufi eHecox a4o6yraua i uo4ano uepenir HayroBr.rx ron$epeuqifi,
Ha flKlax AonoeiAarr4c{ p e3yn},Tarr4 4zc epmqii.

llepurufi po:4i;r oxorlJrroe uo4eri x4epnoi i uefirponuoi rraarepii, a rar<ox
MoAenL cI{creML{ 3aprAxeHIax nionis. flpuuovry) fl[ep:aa rraarepir orrr4cyerEcfl. 3a

.qorloMororo {K Teoper[rKo-nonrosoi uoAeri n xoH$opMHo-nnocKoMy npocropi-
qaci raK i e paMr(ax reopii upxtroi n:aerr,ro4iT, BVrJr{A qKoi Soptryeuca 3

KJIacI4rrHI4x posn'xsr<in [nfl Me3oHHHx uonis B npocropi Miur<oncrKoro. 3
orprrMaHl4x repMoAusaniqnux Syur<rlift Br4rrnr4Bae icuyeauHx pi4r<oi (sn'xsaHoi) i
rasono4i6uol Su, r4epHoi rraarepii ra cr4creMrr uionis. O4epxano rpuruvni
ΠapaMeTpИ  фa30BO「O ΠCpcxoДy ΠepШoFO pOД y TИΠy piДИHa―ra3. BИ BCДcHa
galexsicrs eHeprerrqHoro creKrpy nia rycrw:alr B na4nnnnnifi nefirpoHnifi
uarepii 3 npnMoro nsaeuo4iero e Ha6rzxenni Eapaina-Kyuepa-lllpi$epa.

y ApyroMy porgi.ui, Ha ocnoei pose'asry xineruqnoro pinu*trx lnfl
HeB3aeMo4ircuax llacrxHoK Br4flBJreHo BrrJrr4B [o[eperrHr4x [oroKin uapronin sa
paHHLoMy erani qApo-flAepHl4x sirxHeHr Ha crrocrepexyeaHi Bervtrrt*W.
BuroprcroByrorll4 po:n'xarra pinHxnnx Binepa-fleeira Ans xBznrosoi Synr<qii
*to4eli, ulo orlucye rpaniraqifiue uo:re y anu.raftur4x rpbox i 4o4auroeux srarraipax,

:SypeuHx {Koro o6yvronreHe KBapK-rJrrooHHoro per{oBr4Horo, HaIaHo oqinxz 4lx



fivroeipnocri npoflBy i raoxrutsoro qvrcra AoAarKoBvx nravripin. Haxra4aroun
o6rtexesss Ha MaKcI4ManbHy euepriro qacrr.rHox, BBeAeHo Hosrafi 3aKoH

AoAaBaHHr 4-irnytrcie e paMKax no4nifinoi cneqianruoi reopii ei4Hocnocri. 3

fioro BpaxyBaHHflM oSqucreuo repMoArrHarr,ri.rHi $ynrqii nuupovrinroBaHH.rr

a6corroruo qopHoro rira B uaSruxeHsi cepeAHboro rroJrfl i orpuuana
ir.lro4r,r$ixaqix :axoua Cre$ana Eonuluana 3a reMneparypz Ilnanra.

V rpersouy po:4i,ri, :a AorroMororo pinHxur (2+1)-erarr,ripuoi rpaeiraqii
rlepua{afinroHca, a raKox reoMerpr4trHr{x iunapiaurin pirraHonoi uonepxni
orrr4caHa rracoBa enomoqiq reonerpii KoMrraKTHr4x rrpocropin s rononoriero ropa
(poay o4ru) i r<peugenq (poay ABa). Ilicm KBaHryBaHHn MoAenefr, o6uwcrreHo

KsaHroei crreKTpr,r reoMerpr{rrHr{x xapaKTepr4crr,rK: rrpocropoeo i qaco-uoAi6noro

inrepeanis, nrorqi. Y ropoi4anbHoMy npocropi Br{rrBneHo e$er<r po3rqerneHHfi

Br{poAxeHl4x KBaHToBt4x pinuin BJIacHoro qacy, eyuon:renzfi AoAarKoBoro
n:aeuogiero. Kepylourcr pe3ynbraraMrl lrynrruSpaKrzurbHoro ananisy, B

sa6rzxesui rauquir MaproBa orrrzcaHo crrerrp AoBxrzH 4noezuipuux rpa$in,
3reHepoBaHr.rx rpyrorc @yr<ca 4nx nepcii nonepxoHr poAy ABa.

y qerBeproMy po:4i.ui, 3a AoroMororc siAoN,roi rpoueAyprr peayr<rIii

noJrE,oBr4x cryneuie eimuocri B cucreui ToqKoBr4x qacrlrHoK 3 [oJrr,oBolo
rpasiraqifiHoro B3a€rvrogiero orpr4MaHo Aecrrr, reHeparopin rpynu llyanr<ape s
rrpflMoro urixqacrxHKoBoto n:aeuo4iero y [eprroMy nop{AKy na6nuxenn-fl 3a

rpasiraqiftHoro crzulorc. Ilic:rs noerHaHHfl orpr4MaHrrx pe3ynrrarie 3 rp{Moro
enerTpoMaruirnoro n:aeuo4ielo orpvMaHo rauinrrosianra cla6ro nei4eanruol
cl4creMr{ rorIKoBI4x sapx4in s rpauiraqifinoro esaeuo4ierc B rcani6pyaaHHflx

Kynoua i Jlopeuqa. y 3arporoHoeaHifi cxeui o6uracleur, uesanexHifi nil
xa:ri6pynanur, olepxaHo repMoAr4Harr,ri.rHi $yuxuii B Ha6mtxenui [e6ax-
Xroxe:rq Anr orracy e$erra eKpaHyBaHH, B perarunicrcbKoMy BrrraAKy. Orpill
roro, Br4xoAflr{H 3 roqHoro posn'a:r<y Ma4xyrr,r4apa-llauanerpy pinuxur
Efiuurrefina-Maxcsera Anfl eKcrpeMaJrbHr4x rropHrzx Aip HaAaHo oqiur<y Anfl
cepeAHboro 3HaqeHHr rpaniraqifinoi 3arprrMKr4 r{acy B crarr4crr4rli Eose-
Efiuurrefiua, inSiuiruifi , xnacu.rHiia i @epui-lipara.

ll'srufi por4i.rr Awcepraqii upucrxueuuil 4ocni4xenuro sracrzsocrefi
rennoi rr.larepil sK KoH.ueHcary Eose-EfiHrureftna 3 rrapHo]o i rpuuacu4HKoBoro
naaelto4ixtvtu. 3acrocoByroql4 MoAeJIb 3 rlapHoro rsaeuo4iero ,{n{ orrr4cy reltroi
rrarepiT raJro KapnrrKoBrrx raJraKTr4K, rroKa3aHo, uIo Ae$opuaqix rorr,ryraqiitnoro
cnieei4uorrreHH.fl ilnfl xBuJrboBoi $ynrqii, 3yMoBJreHa rpr4ryueHHrM rpo
cxra4eHicrb qacrr4Hox reunoi rvrarepii, ri.4rroproe e$exr cyqilrnoro o6eprannx y
eigovnx Bupa3ax 4nr Synxqii posuoainy i poraqifiuux Kpr{Br4x. 3 inruoro 6ory,
Ha ocHoei rrflceJrbHo orpr4MaHux posn'x:rin nom,onrax pinurHb rr4rry fpoca-
fliraencrroro-flyacoua *roAeni 3 Tpr4rracrr,rHKoBoro esaerro4iero, a raKox
o6.{racreHrax repMoAr4Hauiqnux $ynrrlifi rpoAeMoHCTpoBaHa Nroxnusicrs
icuynannx pi4wHo- i rasonoAi6Hoi $a: e reNaHifi rr,rarepii s,lpa raJraKruKrr.



!o ocnonHr4x pe3ynr,rarin,{rlceprarlii noxua ei4necru rar<i :

Ha ocuoei sauporonoeauoT nonronoi nroAeri a4epuoi rr,rarepii y xou$opMHo-
rJrocKoMy upocropi-qaci i uo6yAonanoi uo4eni s uprvroro B3a€Mogiero nrix
HyKnoHaMr4 y upocropi-uaci Minr<oecrKoro Br4BeAeHo pinHauux craHy i
:HafiAeno r<puruuui rapaMerprr $asonoro repexoAy pi4uHa-ras n x4epnifi
uarepiT :a pisuttx 3HaueHb ruacrura6uoro Saxropy.

lnx no6yaosauoi uonrosoi trtoAe:ri cllcreMl{ uiouie is clarsHoro B3aeMoEiero

oSqac.neuo repMoAuuauiqsi $yuxqii sa pisurzx yMoB, 3a AorroMororo {Kr,rx

Brr{BrreHo rycri (piaxi) i rasonoAi6ui Sasr,r peqoBI4HI4.

Ha ocHosi po:n'xsry xinerz.rHoro pieHxHnfl Anfl HeB3aeMoriroqvx uaprouin
oSqprc.neso ix floneper{Hi uororu i noxaaano, rqo BpaxyBaHHq noroKis B

r<apruui flApo-flAepHr4x sirKHeHr [pI4BoAI4Tb Ao Kpalqoro y3roAxeHH{

Teop err4r{H[x rr ep eA 6a.reHr 3 eKcrr epI4MeHTarILH vMr4 [alalaMt4.

3a 4ononrororo po3Br4HeHoi r<eaHronoi uogeni n npocropi 3 AoAarKoBI4MI4

KoMrraKrHlrMu eralaipaMr ra ii anariruqnux po:n'x:rin HaAaHo firr,ronipHicne

oSuexesss Ha rrr4cro AoAarKoBr4x nzrr,ripin sa Ha.fleHocri KBapK-rnrconnoi

peqoBaHr4 s sirrHeuHrx flAep.

Onucaso po3ulerneHH, Br4poAxeHlrx pinnin BJracHoro qacy B uo4eri (2+l)-
rurr,ripuoi rpaeiraqil n reopii rlepna-Cafiuonca 3 AoAarKoBoro B3aeuro4iero y
upocropi 3 Torrolroriero ropa.

Ha ocuoei o6.rzcreHr{x repMoArauauiqurax $yuxuifi i naoau$ixoeauoro 3aKoHy

Cre$aHa Eomqlrasa Br4.,rBJreHo o6uexennr Ha rycrr4Hy eneprif
nuuponriuroBaHH{ i HaxsHicrr roporoBoi reuueparypu B vro4eri
eunporr,riHroBaHHfl a6cofforso qopHoro rira is 3arrporroHoBaHr4M 3aKoHoM

AoAaBaHH t 4 -tNrny trcie, xxzfi o6uexye MaKcr.rMaJrbHy eHepriro xeaHrie.

3Hafi4eHo pi:ui cepe4ui 3HarreHHfl rpaniraqifinoT sarpuMKr4 r{acy e aHcaN{6ri

eKcrpeMaJrr,Hr4x rropHrrx Aip, firr,ronipnictr xonSirypaqifi fKI4x 3axaerr,cfl

crarr.rcruKoro Boge-Efi nurefi Ha, i n$i nirHoro, Oepui-{ipara i xnacuqsoro.

Ha ocHoei .rrce,'rsHzx po3e'rsxir pinuanb rl4[y lpoca-lliTa€BcbKoro-Ilyacorta
BlrflBJreHo pi4rzno- i ra:ono4i6uy Sa:z n no4eri 6ose-KouAencarnoi reuuoi
uarepii 3 Tpr4rracrr4HKoBoro ssaeN,{oriero.

Pe:yrsrarn e HoBr4MI4 i o6rpyuroBaHLIMI,I, ouy6nirosaHi y nponi.4nux

Saxonux BrAaHH.fix. Aerope$epar y uoeuifi Mipi nigo6paxae sNaicr tuceprauii.

1.

llpore e Aesxi 3ayBaxeHnq i uoSaxaHHr:

V poa4ini 1.1, rpr4 Br4BeAenni rauinrroniany crzcreMr HyKnouie 6par<ye

oqisox (ylao*), ua ni4craei srux Hexryerbcs BHecKoM aHrr{qacrunor i
sarexHicuo MarplrqHoro eJreMeHra B3a€lroaii ni4 iunym,ca uepe4avi.
y pos4ini 1.1 ei4cyrHe o3Har{eHH-{ sra4auoi rr{rrreeoi $opua
permueicrcrxoi 4aHauiru.
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3. y po:4ini 2.1,, riseruque pinuaHnx simHoro po3nbory uapronin, rKe
po3B'fl3yerbcfl., cni4 6y;ro 3arr]l.Icaril B oKpeMoMy pflAKy 3 HoMepoM, a He B

rer<cri. Bi4cyrnifi Br4rn-flA fioro pose'xsxy, sartwcaruufr flK uigcrauonxa
aprweHrin Synruii po:uo4iny.

4. Y po:gili3.2 6paxye o3HaqeHH, napaMerpin Oeuxers-HimceHa.
5. y po:4ini 4.2, qepe3 ni4cy.ruric:rr rro-rcHeHb He3po3yMilolo € Mera

neperBopeur (4.79)-(4.83) (sauwc n:aeuo4ii y narnx4i 6ininifinoi $opura).

Bzcroereui :aynaxeHHrl He Brrnr4Ba[orb Ha 3araJrbHy [o3HTr4BHy oqinry
Iuceprallii A.B. Hasapeuxa "Ctatuctxqui sracrunocri cr4creM is cr4JrbHorc)

asaetto4iero ra e$er<rra rpaeiraqii", rrca € 3aBepueHr{M HayKoBrrM 4oc-ni4xeHHirM.

lncepraqifiHa poSora A.B. Hasapenra Br4KoHaHa Ha BHcoKoMy HayKoBoMy
pieni, rigoSpaxa€ aKryansui npo6JleMrr reoperr,rqnoi i MareMarrrunoi Siszru.
[acepraHT EpoAeMoHcrpyBan eono4inH{ MeroAaMr4 Teoperra.{HoI i ua:rerr,rarnqHoi

$iszxr.r. ii pesynrrarl4 Moxytr 6yru Br4Kopt4craHi e pisuux o6nac:rxx reoperuunoi

$i:rar<u rarr4x sK qAepHa $i:Hra i acrpo$iszra.

{ucepraqiilua po6ora A.B. Hasapeura "Crarr4cuaqHi sracrraeocri cracreM
i: cumuorc B3aeMo4iero ra e$erra rpaeiraqii" 3a4oBorbHse BuMoru "lloprAKy
rpvcynxeHH, HayKoBIzx crynenin", 3arBepAxeHoro llocrauoeorc Ka6iHery
Miuicrpin Vxpaiuu J\1b567 (si :ninanra) nia 24 rrr4rrH, 2aB poKy rrloAo

AHceprallti.rrtwx po6ir ua :4o5yrr{ HayKoBoro cryreH{ AoKropa HayK, a iI anrop -
Hasapenxo AHapifi Boro4Iavrl4poBl4rr 3acnyroBye Ha rrprcyAxeHH.r{ fioruy
HayroBoro cryneHf, AoKTopa Sisr,rr<o-vrareMarr4qHr4x HayK 3a cneqialrnicrro
01.04.02 - reoperr.runa $isaxa.

I-oroeHrfi uayxonzfi cuinpo6irurar<

eiggiry MareMarr4vnoi Si:zxn
IHcrzryry MareMarr4xra HAH Vrpainu,
AoKTop Si:raro-nrareMarlrrrHr4x HayK,

npo$ecop O.JI. Pe6enro


