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OCBITHBO-HAYKOBA ITPOI'PAMA
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JATBEP/’KEHO BYEHOIO PAIOIO XHYPE
I'onoBa BYeHoOl paau

i / B.B. Cemenensn /
(npOTOROJIJﬁ{JLBin wig n & 2021 p.)

OceiTHs mporpama B%;m'rbcn B Jio 3 ¢¥.07 2021 p.
r / B.B. Cemenens /
(naka3 .N'g/ﬁ’_ Big o2 " ol 2021 p.)

PexTop
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JIUCT NNOT'OKEHHS
OCBITHBO-HAYKOBOI MpOrpaMH
«IIpuxnaaHa gizHka Ta HaHOMATEpiaIH»
cnenianbHocTi 105 «IIpukiagna ¢izuka Ta HaHOMAaTEpia H»
TPETHLOI0 OCBITHLO-HAYKOBOI'0 PiBHSI BHIIIOT OCBITH

Y3rOKEHO:

[Mepunit npgﬁéx'rop
/I

(((E(g » e

I.B. Py6an
2021 p.

B.o. HauanbHuka Bigainy JIA Ta BC350

%—/ﬂ/‘?j’q/ C.b. Makamies

wiéy o 2021 p.

PosrasnyTto Ha 3acinanui Buenoi panu
takynsrery EJIBI

Ipotokon Ne 7 min 25 &7 2021 p.
Hexan dakynerety EJIBI

_# A.B. BacsiHoBHY

IlpeacraBHuku poGoTogasuin

bospunner Augpii IOpiiiosuy,
3acTYnHHK aupektopa, ICMA HAHY

(npizBue, iM’1, M0 GaTLKOBI, I0CAAA, HA3BA YCTAHOBH)

HpeﬂCTaBHHK paiy MOJIOOHX BYCHHX
HayKOBOl"O TOBapHUCTBA MOJIOJHX YYCHHX

npodecop kadenpu iHpoxomMyHiKaniiHOT iHKeHepil,
iM. B.B. IIonoBcBKOro, JOKTOp TEXHIYHHX HAYK

PO3POBJIEHO
IlpoexTHa rpyna:

KepiBHUK IpOEKTHOT Ipymnu:
I"'opnienko HOpiit OmensiHoBHY,

HOKT. (i3.-MaT. HayK, mpodecop,
npodecop xadenpu MEEIII, XHYPE

YJICHH IIPOEKTHOI IPYIIH:
Konynmos FOpiit Tumodiiiouy,
KaH. (i3.-MaT. HayK, CT. HAyK. CIiBpoO.

Kosanenko Onena MukonaisHa,
Kauj. (i3.-MaT. HAYK, JIOIEHT,
3aBigyBad kadenpu Dizuxu, XHYPE

HavanbHUK HaBuaihHOro BiaAimy
—~" AB. Mixnosa
s 2021 p.

wniw acmipaHTYpH Ta JOKTOPaHTypH
s /C/) B.I1. ManaxoB

«2¢»  ef 2021 p.

PosrnanyTo Ha 3aciganHi kadenpu MEEII
[Iporokon Ne & Bix /2. £/.2021 p.

3asimyBau xadenpu MEEIIII

% I.M. BonpapeHnko

?a____—ﬂ.}o. Bosipuries
HC L.T1-6.T1pizBHine

0.C. G%GMGHKO
LI1-6. INpi3eume




MMEPEIMOBA

Po3pobieno po6ouoio rpynor y cKiami:

1. Topnienko FOpiit — IOKT. (bi3.-Mar. Hayk, npodecop, FOTOBHUIN
OmeNnstHOBHY HaykoBuii cniiBpoOiTHuK kadenpu MEEIIIT
(KepiBHHK IIPOEKTHOI XapKiBCHKOTO HALlIOHATEHOTO YHIBEPCHTETY
TpyIIN) panioeneKTPOHIKH
2 Xomynos IOpiit — KaHJ. $i3.-Mar. HayK, CT. HayK. CIiBpoO.
TumodiitoBuu
3. Kopanenkxo Onena — KaHj. (i3.-MaT. HayK, JOLIeHT, 3aBigyBay Kadeapu
MukoaiBHa ¢izuxwy, XapKiBCbKOI0O HAI[IOHAJIEHOTO

VHIBEPCHTETY PalioeIEeKTPOHIKH

4. Kypcepkuit FOpiit — ToKTOp (i3.-Mar. HayK, mpodecop kadeapu
CepriitoBuu (i3UYHIX OCHOB €IEeKTPOHHOI TEXHIKH
XapKiBCHKOTO HAI[IOHAIBHOTO YHIBEPCUTETY
pamioenekTpoHiku, qoneHT, HaykoBuit kepiBHEK
Hayxoso-gocnignoi nmaboparopii «@oToHiKa»




1. IIpogink ociTHBLOI nporpamu «IIpuknaana ¢izuka Ta HaHOMAaTepiaim» 32
cnenianbHicTio 105 «[Ipuknagna pisuka Ta HanoMaTepiaan»

1 — 3aranbua indopmanis

IToBHa Ha3Ba
BHILIOT0
HABYAJLHOIO
3aKJaay Ta

CTPYKTYPHOT0O
nigposainy

XapKiBCbKHH HalliOHATEHUI YHIBEPCHTET pajliOeTeKTPOHIKH
DaxynbTeT e1eKTPOHHOI Ta GioMequYHOT iHXeHepil

Kadenpa MikpoenexTpoHIKH, eNeKTPOHHAX MPHUTAiB Ta IPUCTPOIB
Kadenpa pisnunux ocHOB eleKTPOHHOT TeXHIKH

Kadenpa 6iomeiynoi imkenepii

DakynbpTeT aBTOMaTHKH 1 KOMIT FOTEPA30BAHNX TEXHOJIOTIH
Kadenpa dizuxu

Cryniab BHIOT
OCBIiTH Ta HA3BAa
KkBagdidikanii mosoro
OpHriHATY

Hoxrop dinocodii
Hoxrop dinocodii, [puknanua dizuka Ta Hanomatepiamu, [Ipukiagna
¢i3uKa Ta HaHOMaTepianu

Odiniiina Ha3Ba
OCBITHBOI mMporpamMu

[Ipuknanna dizuka Ta HAaHOMAaTEpiaIH

Tun pumtomy Ta
o0cHAr oCBITHBLOT

Huriom goxropa dinocodii, ogunmannii, 30 kpeautis EKTC ocBiTHBOI
CKJIAJIOBOI OCBITHBO-HAyKOBOI IPOTPaMH, TEPMiH OCBITHBOI CKIIAIOBOI

nporpaMu OCBITHBO-HayKOBOI nporpamu — 1 pik

HasBHicTh

akpeauTanii

IInka/piBeds HPK Yxpainu — 8 pisens, FQ-EHEA — tperiit nuks, EQF-LLL — 8 pirens
IlepeaymoBu HasBHicTs cTynens maricrpa abo OKP cremniaicta

MogBa BuUKJIaJaHHS

YKpaiHCEKa, aHTrTiHChKa

Tepmin aii ocBiTHb 01

Jlo IIOBHOTO 3aBepILIEHHS Hepiofy HaBYaHHS ab0 HACTYIIHOTO OHOBIIEHHS

NpOrpaMu IporpaMu
InTepHer-aapeca
mocTiiiHOro https://nure.ua/branch/viddil-aspiranturi-ta-doktoranturi/specialnosti-ta-

PO3MIIEHHS OIUCY
OCBITHBOI MporpaMu

osvitno-naukovi-programi/105-prikladna-fizika-ta-nanomateriali

2 — MeTa ocBiTHBOI IpoOrpaMu

ITigroroBka BUCOKOKBamidikoBaHuX (axiBIIiB, SKi BOJOMIIOTH CHCTEMOO 3HAHD Ta YMIHB Y raiysi
IIPUKIATHOI Qi3HKU Ta HAHOMATEpiaiB, 30aTHI GOpPMyYIIIOBATH Ta PO3B’A3yBATH aKTyaIbHI
HayKOBi 3a/[a4i, BUKOHYBAaTH CaMOCTIiHi HAYKOBi JOCIIIKEHHS 32 ClelianbHiCTIO «IIpuxnanna
¢i3uka Ta HaHOMAaTepiaau» Ha 6asi HaOyTHX HABHYOK 1 KOMIIETEHIIiH, HEOOXiTHUX 1 MOCTATHIX
JU1s TIPOBEJICHHSI HAYKOBOTO MOCIIi/KEHHS], 3aXHUCTy AMcCepTaliiHoi po6oTH i momamsmoi
npodeciiHo-HayKOBOT Ta HayKOBO-IIEAArOriuHOi AisuTHOCTI 32 haxom

3 — XapakTepHcTHKa OCBITHBLOY porpamu

IIpeamerHa obaacTh
(ramy3s 3HaHb,

I"amyss 3Hanb 10 «IIpupoaHuyi HayKu»
Crenianshicts 105 «[Tpuknanya ¢izuka Ta HaHOMaTEpiamu»

cneuiaabHicTh)
OcBiTHRO-HayKOBa
CrpykTypa nporpamu nepeidayae moraubIeHHs 3HAHD 1 HABUYOK
i i HAYKOBHMX JOCTIKEHE 3 IPUKIAIHOT QI3UKH, Y TOMY YHCII 0B’ S3aHUX 3
Opienranis Y A P ¢ 2 y

OCBIiTHBOY IporpamMu

BHPOOHHIITBOM, JOCTi/DKEHHSM 1 TOAAIBIINM 3aCTOCYBAHHIM
BHCOKOZHCIIEPCHUX MaTepialiB i CTPYKTYp, ¥ NpHIano0yAyBaHHi,
SHEPreTHLi Ta eIEKTPOHIIli, a TAKOXK IiATOTOBKY BHCOKOKBaTi(hiKOBaHHX
(axisuis as 3BO III-IV piBHiB akpeauTanii Ta HAYKOBHX YCTAHOB




OcHoBHuii dpokyc

®opmyBaHHS HEOOXITHIX HOCTITHUIBKHX HABMYOK IS MOOYI0BH HAYKOBOI
Kap’€pH Ta BUKJIAJAHHA CIEIabHUX JUCITUILTIH B TaTy3i IPHKIATHOL

OCBITHBOY ; § i -
(13MKM Ta HAHOMATEpialiB i HAHOTEXHOJIOTIH.

nporpaMu Ta . ; . ;

erieHA s Kmro4dosi cnoBa: npukinagaa ¢isuka, (pi3uka KOHAEHCOBAaHMX CTaHIB,
BHCOKOIMCIIEPCHI MaTepialii, HAHOTEXHOJIOTi1, HAHOMAaTepianu
OcobmBOCTSIMH NTPOrpaMu € 1l KOMILIEKCHHI XapaKTep, 3aCHOBAHHH Ha
IHTerpanii 3HaHb, YMiHb 1 IPAKTHYHUX HABHYOK OIHOYACHO Y TAIY39X
panioi3uku, MaTepiaNo3HABCTBA, JIarHOCTHKH MaTepialiB, cepeIOBHMII Ta
JOCHIKEHHS X apameTpiB, 3ac00iB ONTOTEXHIKH 1 KBAHTOBOI €IEKTPOHIKH,

OcobauBocTi HaHOTEXHOJIOTIH TOIINO, SKa J03BOJIUTH Mali0yTHEOMY HAayKOBIIO €(eKTHBHO

nporpamu 3aCTOCOBYBATH y NOAANBINIHA npodeciiiHiil TisTbHOCTI CydacHi HAYKOBi Ta

TeXHI4HI JOCSTHEHHS JUIsi pO3B’s3aHH 3aj1a4 CTBOPEHHS, MOJAEpHi3anii Ta
eKcIlTyaTanii HaHHOBIIIMX CKJIAJHUX (DiI3HYHAX CHCTEM IPHKIATHOTO
NPU3HAYEHHS B YCIX Taly3saX rOCIoAapcTBa, HAYKH, MEIUIIHHH, 000pOHHOT
IISIBHOCTI TA iH.

4 — Hpﬂ,[[aTHiCTl: BHHYCKHHKiB A0 NMpaneBJAIMTYBAHHA TAa NOOAAJBINOro HABYaHHA

IIpuaaTHicTs 10

Hassu npodeciii 3riqno Hanionansaoro knacugikatopa Ykpainu:
Knacugikarop npodeciit (JIK 003:2010)
— 2121 IIpodecioHanu B ranysi npukinansoi Gpizuku

npaneBJamITy- —2121.1 HayxoBuii cniBpoGiTHUK (IpuKIanHa (i3uka Ta HaHOMATepiaTH)
BaHHA — 2310 Buknanayi yHIBEpCHTETIB Ta BHIIHMX HABYAILHEX 3aK/Ia/liB

—2310.1 JoxTopaHT

—2310.1 lonent
o Hil[B?IH.ICHH}I IFBaniq)iKauiI B HaYKOBO-,I[OCJIi{:[HHX incrutyTax HAH V-Kpa'l'HH,
HABYANHS IIPOBIAHUX YHIBEPCHTETAX Ta HAYKOBO-JOCIIJHHX IIEHTpax. MOXIHBICTh

3100yTTs HACTYIIHOTO HAYKOBOTO CTYIEHS (JIOKTOp HayK)

5 — BukiagaHHA Ta OWIHIOBAHHA

Buknaganns ta
HABYAHHSA

Jlexnii, mpakTH4HI 3aHATTS, CAMOCTii{HA HAYKOBO-HaBYaIBHA poboTa Ha
OCHOBI HayKOBO-TEXHi4HOI HABYANbHOI JIiTepaTypH Ta myoikarii y
(axoBUX NMEPiOTUYHUX BUIAHHAX, KOHCYJIbTYBAHHS 13 HAYKOBHM
KEPIBHUKOM, HayKOBO-IIEJarorivHoIO CHilbHOTOI0, IPOBEACHHS HAYKOBOTO
JOCIIKEHHS, MITOTOBKA Ta 3aXHUCT JUCepTaliifiHol poboTH

OuinoBanus

@opMH ceMECTPOBOIO OLIHIOBAaHHS: IIOTOYHUIT KOHTPOJIb, 3AJIIKH, IPOMIXKHA
aTecranis (KoXHi BpoKy Ha Kadenpi Ta mopiyna Ha MikkadeaparsHOMY
ceMinapi). [lizcymkoBa aTecrartis 3ailicHioeTbes y GopMi myOIigHOro
3aXMCTy AMcepTaliiHol poboTH

6 — IIporpamui koMnereHTHOCTI

InTerpansna
KOMIIETEHTHICTh

3[aTHICTh PO3B’A3yBaTH KOMIUIEKCHI ITpobiaeMu npuKianHoi ¢hi3uka ta
Ha”HoMaTepianiB y npodeciiiHii Ta JOCTI THAIIBKO-iHHOBAMifHi# qisIEHOCTI,
o nepeadayae rmudOKe MePeoCMHUCIICHHS HAssBHAX Ta CTBOPEHHS HOBHX
I[ITICHUX 3HaHb 3 Cy4aCHHX METOJIiB NPHKIaaHOT (hi3uku Ta/abo ix
3acTOCYBaHHs y npodeciituiii npakTuii

3araaeHi
KOMIIETEHTHOCTI
(3K)

1. 3natHicTh copMyBaTH CHCTEMHUIt HAYKOBHIA CBITOIJISI, ONIAHYBATH
NPUHIAIYE KPUTUYHOTO MUCJIEHHS, OCHOBH ITpodeciitHol eTHKH Ta 3araIbHOrO
KYJIBTYPHOTO KPyro30opy.

2. 3paTHICTH JEMOHCTPYBATH ITOBEMIHKY 3pijiol 0COOHCTOCTI, KA BOJIOJIE
IUTICHUM Ta CHCTEMHHM IICHXOJIOTO-TI€IarOTiYHHM Ta HAYKOBHM CBITOTIIAIIOM,
PO3YMiHHSM 3aBJaHb Ta METOJIiB BUKJIAJIaHHS Ha CYYaCHOMY eTalli pO3BHTKY
CYCIILIBCTBA Ta OCBITH; ONaHyBaJia 6a30Bi 3HAHHS 1 YMiHHS HAYKOBOTO IOIIYKY
Ta BMiHHS BUKOPHCTaHHS HOTO pe3yNbTaTiB y pealbHiil MpaKTHYHiM




TiANBHOCTI; 3aCTOCOBYE MPHHOMH eeKTHBHOI KOMYHiKalii B npodeciiiHoMmy
CEepEeOBHIIIL.

3. 31aTHICTH BIIFHO CIIIKYBAaTHCS B YCHIN Ta MACHMOBIl (OpMi 3 THTaHB,
IO CTOCYIOTBCA chepH HAYKOBHX HOCII/KEHb, 3 KOJIEraMH, HaYKOBOIO
CIJTBHOTOIO, CYCIIIECTBOM Y IiJIOMY JIePXKaBHOIO Ta iHO3eMHOIO MOBAMH.

4. 3maTHICTH 10 NOIIYKY, 0OpoOJIeHHSs Ta y3arajlbHEHHS HAyKOBO-TEXHIYHOT
iHdopManii 3 pisHEX mKepe (y TOMY YHCII IHIIOMOBHOI JIiTEpaTypH 3a
haxom).

5. 3maTHICTH HaBYATHCS Ta CAMOHABYATHCS, T€HEPYBATH HOBI ifiel.

daxosi
KOMIIETEHTHOCTI

(PK)

1. 3naTHICTS BUKOHYBATH OPUTiHATEHI JOCIIIKEHHS, JOCATaTH HAyKOBHX
pe3yNIbTaTiB, AKi CTBOPIOIOTH HOBI 3HAHHS 1 MOXKYTh OyTH OmmyOIiKoBaHi y
IIPOBIIHUX HAYKOBUX BHIAHHSX.

2. 371aTHICT 10 NPOAYKYBaHHS HOBHX ifiel i pO3B’s3aHHS KOMIUIEKCHHX
npo0JeM Ha OCHOBI 3aCTOCYBAHHS METOHOJIOTII HAYKOBUX JOCIIiIKEHE Ta
IHCTpYMEHTIB HayKOBOI JisTEHOCTI.

3. 3maTHiCTh 3aCTOCOBYBATH METOOJIOTIO Ta TEXHOJOTIT iHTENEKTYAIBHOIO
aHaJlizy JJaHUX, peali30ByBaTH HOr0 METOAM ¥ aJITOPUTMH IS JOCII JDKEHHS
CKIaJHHUX O0'€KTIB 1 CHCTEM, IEPEBIPATH OTPUMAHI PE3yJILTATH Ta
IHTEpIpeTyBaTH iX.

4. 31aTHICTh 3aCTOCOBYBATH CHCTEMHI 3HAHHS CYYaCHHX METOIIB
IPOBENECHHS YUCENLHUX JOCIIIKEHE Y ramy3i MpHKIaaHol (i3HKH Ta
HaHOMATepiatiB, a TAKOX B CYMIDKHHUX TaTy3sX.

5. 3maTHICTH OLIHIOBATH TOYHICTH 1 JOCTOBIPHICTE OTPUMAHHUX PE3YJILTATIB
Ta IHTEPIPETYBaTH PE3yNbTaTH KOMII IOTEPHOIO aHali3y.

7 — IlporpamHui pe3y/IbTATH HABYAHHSA

[IPH1 |BomozniTu HaBHYKaMH KPHTUYHOTO aHATi3y HayKOBOI iHdopMarlii Ta
pe3yNnbTaTiB  HAyKOBHX JOCHIDKEHb; PO3YMITH OCOOIHBOCTI
B3a€EMO3B'3Ky HAyKOBHX 1 TEXHIYHMX 3aJad 3 CYYaCHHMH
COLiaTbHHMH Ta eTHYHAMH IpoOlieMaMHu; 3aCTOCOBYBATH OTpUMaHi
3HAHHA IIPH BHUPIIIEHHS HAYKOBUX Mpo0JIeM Ta MNPUKIAIHAX
IIPOEKTIB.

BuxopucroByBaTH  3HaHHS  IIpO  IICHXOJOIIYHO-TIENArOTivHi
0co0IMBOCTI HayKOBO-TIEJAroriuHoi MisbHOCTI B mpodeciiiHoMy
OCBITHBO-HayKOBOMY Ipolleci NpH po3pobili Ta BHKIaHaHHI
crneljaJbHUX TUCLUILIIH.

ITPH2

3acTOCOBYBAaTH YHiBepcaldbHI MOBHI HABHUYKH JOCIiJHHKA, IO
JIO3BOJIIOTE OOHpaTH ONTHMATBEHI (POPMH Ta XaHPH MOBJIEHHS (B
TOMY YHCJIi 1HO3EMHOIO MOBOIO) JUIS ITOJJaHHS HayKoBo1 iH(opMmarii
y HAyKOBIilf Ta mearoriuyfii JisI6HOCTI.

ITPH3

3acTOCOBYBaTH INPHHIUIH  IATOTOBKH Ta  IIPOTOJIOIIEHHS
pe3ynbTaTiB  JOCTI[DKEHHA 3a YMOB JOTPHMAHHS  BHMOT
aKkaZeMiuHol eTHKH Ta JOOpOYEeCHOCTi, BHKOPHCTOBYBATH
BiJMOBiTHI 3ac00HM BUpa)KEHHS HAYKOBOI JTYMKH.

[TPH4

BMmiTH HanmucaTH HaykOBY CTaTTIO (JIOIIOBiIb) JepxkaBHOIO Ta/abo
iHO3EMHOI0 MOBOIO 3 BHKOPHCTAHHAM HAyKOBOI TAa HABYAIBHOL
ITPHS |miTepaTypH, HOBIJHHKIB, CIOBHHMKIB, MJOKYMEHTIB Ta IHIIOL
HayKOBO-TeXHiIYHOI iH(opMalii 3 BiADOBiZHOI ramysi 3HaHL 3
JIOTPUMAHHSIM HOPM aBTOPCHKOT'O IIpaBa.

I'miboxo po3yMiTH 3araibHi NPHHIMIE i METONOJIOTII0 HAYKOBHX
IIPH6 |mocmimkeHb, 3acTOCYBaTH iX Yy BIAaCHHX JMAOCHIDKEHHAX Ta Y
BUKJIAaalbKif IPaKTHIILI.




ITPH7

IInanyBaTH i BHKOHYBaTH €KCIEpHMEHTANbHI Ta/abo TeopeTHdHi
JOCTI/DKEHHS 3 BUKOPHCTAHHSAM CYYacHUX IHCTPYMEHTIB, KPHTHYHO
aHaJIi3yBaTH Pe3yJIbTaTH BIACHHUX JOCHIIPKEHE i pe3ybTaTH iHIIHUX
JIOCIITHUKIB Y KOHTEKCTi YCHOTO KOMIUTEKCY CYYaCHHX 3HAHb 100
JOCIIiIKYBaHOI IPOOIIEMH.

TTPH8

3HaTH Ta pPO3YMITH OCHOBHI METONH aHANi3y JaHHX; BMITH
3aCTOCOBYBAaTH IHCTPYMEHTH Ta MOJIeJli aHamily JaHuX ([IaKeTH
IPHKIAJHUX NIPOTpaM, OHJIaHH pecypcH it BilIIOBiHI TEXHOJIOTIT) B
JOCHI/DKEHHI pealbHHX CHCTEM Ta Mpe3CHTallli pe3ylIbTaTiB
HAyKOBHX JOCIHiIKEHb y Pi3HHX (opMax; 3MiHCHIOBATH HAYKOBO-
HeJaroriygy AisIbHICTh 3 BUKOPUCTAHHAM IIMX PECYPCIB.

ITPH9

3acToCOBYBaTH Ha IPaKTHII CydYacHI INpHHOMH 1 MeToau
YHMCENBHOTO aHaIi3y, CHHTE3y Ta KOMII IOTEPHOTO eKCIIEPHMEHTY, 3
JIOTIOMOTOI0  SIKHX PpO3pOONATH HOBI piMIEHHA NPHKIAHHX
(isHMuHMX 3a[1a4, Y TOMY YHCII B raqy3i HaHOMaTepiasiB.

ITPH10

CamoCTIHHO  NPOBOAMTH  KOMII'IOTEpHI  JOCHIIDKEHHA  Ta
3aCTOCOBYBATH JIOCHIJHHMIIBKI HABHYKH U1 aHami3y Gi3HdHHX
IPOIECIB B IPHKIAHUX CUCTEMAaX Ta MaTepiaax.

8 — PecypcHe 3a0e3nedeHHs pe3yabTaTiB NPOrpamMu

Peanizanis nporpamu 3abe3nedyeTbes KaJpaMid BHCOKOI KBami(ikamii 3
HayKOBHUMH CTYIIEHSMHU Ta BYSHUMH 3BaHHAMH, AKi MAIOTh BEJIMKHI TOCBI/

Kaapoge HaBYaILHO-METOAMYHOI, HAYKOBO-IOCIIIIHOI, YIPaBIiHCHKOI Ta
3abe3nmeveHHs 1HHOBaMi#HOI poboTH 3a daxoM. Buknanadi € aBTOpaMyu HaBYAIEHHX
nociOHuKIB, MOHOTpadiii Ta cTarelf, yYyacCHHKaMH BITYH3HIHHX Ta
MiXKHapOJHUX HAYKOBUX KOHGbepeHIii
Hasuansuuii mpouec Big0yBacThCs B aBAUTOPIAX Ta 1abopaTopisx,
T O p—— oﬁna,unaungvcyqaCHnMH K()I\jIH’.K)TCpHHMI/I 3acobaMu, y TOMY 4HCITi
e MYJIBTHMEIHHAMH, T2 CIeIaTi30BaHUM TIPOTPAMHIM 3&6(?3HC‘I€HHHM, a
TaKOX B HAYKOBO-JOCIITHUX Ja00paTopisiX HAHOEIEKTPOHIKH Ta
3a0e3ne4eHHs

HaHOTEXHOJIOTiH, (OTOHIKH, aHAMI THYHOI ONTOXEMOTPOHIKH Ta iH.,
OCHAICHUX BiJOBIIHUM CIIEI[ia/IbHHM YCTATKYBaHHIM

Iudopmaniiine Ta

Caiit XHVYPE http://nure.ua/
Caiit naykoBoi 6i6miorekun XHYPE http://lib.nure.ua

HABYAJIbHO- aisar ey : :
MO TR EnextpoHHuit apxiB BiIKPUTOTO JOCTYIY XapKiBCHKOr0 HalliOHAIIEHOTO
YHIBEpCUTETY pajlioenekTpoHiku http://openarchive.nure.ua/
3abe3meueHHS e ol
Hayxoga 610miorexa XHYPE, Bkmovatoun donmu 3abesneuyrounx kadenp
9 — AkagemMiuHa MOOLIBHICTD
Hauwionaanua : : o ; :
PR, Ha ocHOBI 1BOCTOPOHHIX JOTOBOPIB MixK XapKiBCHKHM HalllOHATEHAM
L HiBEPCHTETOM PaJlioeIeKTPOHIKH Ta YHIBEPCHTETaMH Y KpaiHH.
MOOLIbHICTH YHIBEp PAR P YHIBEP P
Mixknapoana Ha ocHOBI JBOCTOpPOHHIX HOTOBOPIB MiXK XapKiBCHKHM HalliOHATEHUM
KpeIuTHA YHIBEPCHTETOM paJioeNeKTPOHIKH Ta 3aKJIafaMH BUINOI OCBITH 3apyOiKHUX
MOOLIBHICTH KpaiH-NIapTHEPIB.
Haguanus
IHO3eMHHX Ha ocHoBi 1oroBopiB Mixk XapkiBCbKUM HANIOHATEHHM YHIBEPCHTETOM

3100yBayiB BHIIOT

OCBITH

paIioeNeKTPOHIKHY i 3aKiIafiaMy BHIIOT OCBITH KpaiH-MapTHEPIB.




2. Ilepenik KOMIIOHEHT OCBITHLO-HAYKOBOI POrPaMH Ta iX JIoridHa

NMOCJIiI0BHICTH

2.1. ITepeaik komnonent OHII

Kon v/n : . Kinskicts ®opma
KomnoneHTH 0CBiTHBOI IporpaMu " A
; ; KpeIUTIB | MiACYMKOBOTO
(HaBYaNbHI JUCIMILTIHH)
KOHTPOITIO
1 . 3 4
OCBITHS CKJIAJIOBA
JUCIHHUIIJITHU 3AT AJIBHOI IIIAT'OTOBKU
3arassHonaykoBi (isocogenpki) nucnuntinu (0608’ A3K0Bi)
OK 1 ®inocodia Ta METOTOMOriA CY4aCHOT HAYKH, IPODIeMH 3 3aITK
(opMyBaHHS KPUTHYHOI'O MHUCJIEHHS
OK 2 [Ncuxonoro-neaaroriyfi 0OCHOBH HAYKOBO-TEAArOTi9HOT 2 3K

HisneHOCTI

Jucuuniing, mo GpopmyioTs yHiBepcaJbHi HABHYKH JocaiqnuKa (0608’ 13K0Bi)

OK 3 | Metonornoris HaykoBHX 10CTiKeHb 3 3aJIK
OK 4 Oco6auBOCTI CyyacHOT HayKOBOT KOMYHiKalii 2 3aJiK
OK 5 | Cyuachi MeTonu ananisy panux 2 3aJTIK
JAucuuniiag, mo ¢popMyloTh MOBHI KOMIETEHTHOCTI (060B’I3K0BI)
OK 6 | [Ho3eMHa MOBa sIk MOBa HayKOBOT KOMYyHiKaulii | 6 I 3alTiK
JUCHHUIIJITHHA 31 CIIEIITAJIBHOCTI
Juenuniing 3i cneniagbHocTi (000B’93K0Bi)
OK 7 O6uncmoBansHi METOH PO3B'A3aHHA NPHKITATHIX Qi3HIHHX 4 331K
3a1ay
3araabHHI 00cAr 000B'A3KOBHX KOMIIOHEHT: 22 3aIiK
Juenuniin 3i cneniaabHocTi (BHOIpKOBI)
BK' 1 CyuacHi iHdopMawiiui TexHoMOr 4 3aJ1K
BK 2 MaremaTHuHe MOJENIOBAHHA TIPOLECIB T2 CHCTEM 4 3aJIiK
BK 3 HanoTexHoJIorii B ONTOENEKTPOHili 4 3aITiK
BK 4 Komn'toTepHi MeToi1 HaHODOTOHIKH 4 3aK
BK S | Ontuuni meroau npuknanmoi disuku 4 3aJIK
BK 6 CroxactuyHi MmeToau 06po6KH HeCTAL[iOHAPHHUX BHMAIKOBHX 4 3aITiK
CHIHAJIIB
BK 7 HanoTexHomnorii Ta HaHoMaTepiany B GioNorii Ta MeTHIHHI. 4 3amiK
BK 8 Hanocencops Ta HaHoMaTepiany s 1abopaTopHO-aHaTi THIHOT 4 3aIliK
TEXHIKH
3aranpHHIt 00cST BHOIPKOBHX KOMIIOHEHT: 8
3ATAJBHUM OBCAT OCBITHHOI IIPOTPAMM 30 xpeauris EKTC
IHHEJAT'OI'TYHA ITPAKTHKA 2 kpeautn EKTC
HAYKOBI JOCJ/I)KEHHS 148 xkpenutis EKTC
POBOTA HAI TMCEPTAIIIEIO 60 xpenuris EKTC
BCHOI'O HIJITOTOBKA JOKTOPA ®LIOCO®II 240 xpeauris EKTC

1 kpegut €EKTC - 30 romun




2.2. CrpykrypHo-noriuna cxema OHII

OCBITH: CKJIAIOBA OHII

Ocinniit cemecTp <J—| —L> BecHanmuit cemectp
(1-# cemectp) v (2-#1 cemecTp)

3aransHOoHayKoBi (hinmocodcebki) qucruminy (0608’ I3K0Bi)

OK1OoMCH K-l V‘_L:> OK 2 TTOH]T

3aransHOHayKOBI (dinocodcebki) mucuumiam (0608’ 13K0B1 )

OK 3 MH]I <J—| I—LI) OK 4 OCHK
OK 5 CMAJL Y

Jucnununiag, mo GopMyIoTs MOBHI KOMIIETEHTHOCTI (060B’A3K0BI)

OK 6 IMMHK <J— ) |—L> OK 6 IMMHK

Jvcnunminy 31 crienianbHOCTI (000B’I3K0BI)
OK 7 OMPI1®3 <:J—’ u
Jucnurninay 3i creniansHOCT (BHOIPKOBI)
BK 1 CIT
— BK 2 MHIIC
= BK 3 HBO
—) BK 4 KMH
—y  BK 5 OMII®
BK 6 CMOHBC
= HAYKOBA CKJIAJTIOBA OHII —1 BK7HHOM
— OI'JISA]] IHOOPMAIIMHUX JDKEPEJT (== BK 8 HHJIT
HAVYKOBI JOCJIIPKEHHA
= POBOTA HAJL JMCEPTALIIEIO
— IEJAT'OI'THHA ITPAKTUKA

= 3AXVCT OUCEPTALIIL




3. ®opma aTecrauii 3100yBayiB BUIIIOI OCBITH

ATtecrtariis  3100yBayiB  BMINOi OCBITU CTymHeHs JokTopa  (imocodii
cnemianbHocTi 105  [lpuknagHa (¢isuka Ta HaHOMAaTepialM  31MCHIOETHCS
CHEIiaTi30BaHOI0 BYEHOIO PAaNlOl0, TIOCTIMHO [Aif04or0 abo YTBOPEHOIO JUIs
NPOBEJCHHS PAa30BOr0 3aXHCTy, Ha MIACTaBl MyOJIYHOTO 3aXHMCTy HAYKOBHX
JOCATHEHB Y (OopMi JcepTaliii.

Cran roTOBHOCTI AucepTallii 3100yBaya BHIIOi OCBITH CTYIEHS JIOKTOpa
digocodii A0 3aXUCTy BHU3HAUAETHCS HAYKOBUM KEpPIBHUKOM (200 KOHCEHCYCHUM
PIIICHHSAM JIBOX KEPIBHUKIB).

OOOB’S3KOBOI0  YMOBOIO JIOMYCKY JO 3aXHUCTy € VCIIIHE BHUKOHAHHS
acHipaHTOM HMOTO 1HAMBIyaJIbHOTO HABYAJIBHOTO IJIaHYy.

4. Matpuus BiAnoBiTHOCTi MporpaMHUX KOMIIETEHTHOCTEll KOMIIOHEHTaM
OCBITHBOI IPOrpamMu

— N o < Lo ({e] N~
= = £ £ = = £
o o o o @) @) o

3K 1 +

3K 2 +

3K 3 + +

3K 4 + + +

3K 5 + + +

PK 1 + +

DK 2 + +

DK 3 +

DK 4 +

PK 5 +

5. Marpuns 3a0e3nedyeHHs: nporpaMuunx pe3yiabrariB HaBuaHHs (ITPH)
BIANIOBIITHUMHU KOMIIOHEHTAMU OCBITHBLOI IPOrpaMu

- | N ™| || o]~
|| | & | | K
C|lC|QC|C|C|0C| 0O

ITPH1 +

IMPH2 +

IMPH3 + +

ITPH4 + +

IIPHS + +

ITPH6 + + + +

IHPH7 + +

ITPHS +

ITPH9 +

ITPH10 +

3HaKOM «+» BiIMiYCHO BiAMOBIAHICTH



6. Matpuns Binnosignocti Busnavenux OHII koMneTeHTHOCTEH JecKpHNITOpaM

HPK
Knacudixauis 3HaHHA YMiHHsA KomyHnikauis ABTOHOMIf T2
KOMIETEHTHOC- BiANMOBigaNBHICTE
Teii 38 HPK
3ul Yml K1 AB1
Konuenryanshi Ta | Cneuianizoani BineHe cninkyBanHs | JlemoHcTpauis 3HaYHOT
METOIOJIOTIYH1 YMiHHA/HABHIKH i 3 MUTaHb, IO ABTOPHUTETHOCTI,
3HAHHA B raiy3i 94 | MeToIH, HeoOXinHi Ana | cTocyroThed cdepu iHHOBaLlilHiCTh, BUCOKUH
Ha Mexi raiyseii PO3B’sI3aHHA 3HAYYIINX | HAYKOBHX Ta CTYIiHB CAMOCTiHHOCTI,
3HaHb abo npobneM y chepi €KCTIIepPTHHX 3HaHb, 3 | akajeMiuHa Ta
npodeciitHoi npodeciiiaoi KOJIeTaMH, IUpoKoK | npodeciiina
IisTBHOCTI. IisTBHOCTI, HAyKH HayKOBOKO nobpoyecHicTh, MocTikHa
Ta/abo iHHOBALLii, CIILTBHOTOIO, BiIIaHICTh PO3BUTKY
PO3LIMPEHHA Ta CYCILJIBCTBOM Y HOBHMX izeit abo npouecis
TIEPEOLIiHKH BXKe uinomy. y NepeIoBUX KOHTEKCTAX
icHyIOUHX 3HaHB i npodeciiiHoi Ta HayKoBO1
npodeciiiHoi JiSUTBHOCTI.
HpPaKTHKH.
Ym2 K2 AB2
3anouaTkyBaHHs, Bukopucranus 3aaTHICTE 10
NIaHYBaHHA, aKajieMiqHo1 6eznepepBHOro
peanizauis ta YKpaiHCBKOT Ta €aMOpO3BHUTKY Ta
KOpHI'YBaHHA iHO3eMHOT MOBH Y CaMOB/IOCKOHAJIEHHA.
nocniJoBHOro mpouecy | npodeciiiniii
IPYHTOBHOTO IisTBHOCTI Ta
HaYKOBOTO JOCTiDKEHHAX.
JTOCITIIKEHHA 3
JOTPUMaHHAM
HaeXHoi akaaeMiuHoi
Jo6pouecHoCTi.
Ym3
Kputnunwuii aHanis,
OLiHKA i CHHTE3 HOBHX
Ta KOMIJIEKCHUX ifei.
3araabHi KoMnereHuil
3K1 3ul ¥Ym2, ¥m3 K1 ABI1
3K2 3ul Yml, K1, K2 ABI1, AB2
3K3 3ul ¥Yml, Ym3 K2 AB1, AB2
3K4 3ul ¥Ym2, ¥Ym3 K2 AB1, AB2
3K5S 3ul Yml, ¥Ym3 K1, K2 ABI1
PaxoBi KOMOETeHILii
DK1 3ul Yml, ¥m2, ¥m3 K1 AB1, AB2
O®K2 3ul ¥Yml, ¥Ym2, YM3 K1 AB1, AB2
DK3 3ul Yml, ¥m2, ¥M3 K2 AB1, AB2
DK4 3ul Yml, ¥Ym2, YM3 K1, K2 AB1, AB2
®K5 3ul ¥Yml, ¥YM2, ¥YM3 K2 ABI1, AB2




7. HaykoBa (gocigHHIObKa) Ta neaaroriuaa ckaaaosi OHII

HaykoBa cknazoBa OCBITHBO-HAayKOBOI IporpaMu Iiepen0adae IIpOBEICHHS
aclipaHTOM BJIACHOI'O HaYKOBOI'O JOCIIDKSHHS ITiJ] KEpiBHUIITBOM OJHOTO abo JBOX
HayKOBHX KEPIBHHKIB Ta 0()OpMIIEHHS HOT0 pe3yNbTaTiB y BUINIA JUCEPTALLil.

Hucepranis Ha 3000yTTS cTyneHs JgokTopa ¢inocodii € camocTiiiHuM
PO3TOPHYTHM IOCTiUKEHHSAM, IO IPOIOHYE PO3B’A3aHHA AKTYaJbHOTO HAYKOBOIO
3aBllaHHs 3a cneuianeHicTiIo 105 «[IpukimagHa ¢i3uka Ta HaHOMATepialmy,
pe3yslbTaTd SKOIO0 XapaKTepHU3YIOThCS HAyKOBOIO HOBH3HOIO Ta IIPAKTHYHOKO
I[IHHICTIO 1 ONPUIIIOJHEH] Y BIMTOBIIHUX ITyOITiKaIisX.

HayxoBa ckiazoBa OCBiTHBO-HAyKOBOI NporpaMd OGOpPMIISETECS y BHIVIAAI
1H/IMBIlyallbHOT'O IIJIaHy HayKOBOi poOOTH acmipaHTa i € HeBi éMHOK YaCTHHONO
HaBYaJIbHOTO IJIaHy acIipaHTypH.

HeBiJl’eMHOIO YacTHMHOIO HAyKOBOI CKJIaJ0BOI OCBITHBO-HAYKOBOI IpOTpaMu
acmipaHTYpH € IiArOTOBKa Ta IMyOJiKallisi HayKOBHX CTaTeid, BUCTYIM Ha HAYKOBHX
KOH(epeHIIisfX, HAyKOBHX (PaxoBUX ceMiHapax, KpyTiIuX CTOJaX, CHMIIO3iyMax.

HaykoBo-mocniHa TemaTHKa JUCEpPTallidHUX POOIT MMOB’s3aHa 3 HAYKOBOIO
npobnemaTtukoro kadempu mnpukinagHoi Marematuku XHYPE Ta cnpsiMoBana Ha
dopMyBaHHS KOMIIETEHIIiH IPOBEEHHS HAYKOBHX NOCIIKEHB Y rally3i MPHKJIAIHOT
(i3uKy, 30KkpeMa MaTeMaTUYHOI'O MOJIeNIIOBAHHS Ta OOYHCIIOBAILHUX METOIB.

7.1 TemaTHKa HAYKOBHX AOCJIIZKEHD

—  JOCHDKeHHS  (i3MYHMX TMpolLEciB reHepalii Ta IMepeTBOPEHHS
eJIEKTPOMAarHiTHOrO IOJsl B IpWiIafax i cucreMax, L0 OXOIUIIIOTH Jiama3oH BiJ
pPaioXBHIIb IO PEHTTeHIBCHKIX IIPOMEHIB;

— CTBOpPeHHS Ta po3po0JieHHS HOBUX MpUIaAiB, iH(opMaliiHHO-KEPYIOUHUX
CUCTEM 1 anapaTypHHUX KOMIUIEKCIB y rainy3i Qi3udHuX i reodi3sHYHUX TOCIIIKEHb;

— (i3U4HI OCHOBH TEXHOJIOTii HOBUX BHJIB MaTepianiB (MarHiToMieIeKTPHKIB,
HaMiBIOPOBIIHUKIB, IUIa3MH, HaHOMaTepialliB TONIO) AN pPO3pOOTIEHHS HOBUX
IpUiajiB (€JIeMEHTIB) Pi3HOTO NPU3HAYEHHS;

— (i3uKka IpoIeCiB y IMpUaNaX, YCTAHOBKAX, alapaTypHUX KOMIUIEKcax i B
iH(hOpMaliifHO-KepYIOUHUX CUCTEMAX;

— ¢i3¥Ka KOHTAaKTHHUX Ta O0'€MHHX SIBHII i TBEPAOTLIBHUX MPHIANIB Ha IX
OCHOBI;

— ¢i3WuHI  TpolecH, 30KpeMa  eJEeKTPOMArHiTHi,  ONTOeJeKTPOHHi,
TEPMOEJIEKTPUYHI, (POTOENeKTpUYHI ¥ iHII, y mNpuUiIagax i cHCTeMaX MeIHKO-
61070TIYHOTO MPHU3HAYEHHS;

— eJIeKTPOHHE NpUIaio0yyBaHH, 30KpeMa KBaHTOBE;

— Teopis eNeKTPOMAarHiTHUX XBHIIb i KONHMBaHb, HUdpakiis, iHTepdepeHIis,
pPO3CItOBaHHS, TOJNSpH3allil XBWIb, IOJNS Ta XBHJII Y BIAKPUTHX CHCTEMax,
NOLUIMPEHHS XBWJIb y 0araTomapoBUX i HEOOHOPIAHHMX CTPYKTypax i HaJpelriTKax,
BHBUEHHS HIIUX BUIB XBHJIBOBHX IPOLIECIB;

— (i3uYHI OCHOBHM CHCTEM 3B'3Ky, YIpaBIiHHS, pamioacTPOHOMIi,
pajioHaBirauii Ta paaioyioKaii,




— B3AEMOJiA €JIEKTPOMATHITHOIO TIONS 3 pEeYOBHHONO, HENiHiAHI Ta
[apaMeTpUYHi SBHINA TIPH B3a€EMOJIl eJIEKTPOMAarHiTHOrO BHIIPOMIHIOBAaHHS 3
MaTepialbHUMH CEpPEeOBUIIAMH;

— eJIeKTpOMarHiTHi XBuWii B ioHocdepi, HaBKOJIO3EMHOMY KOCMIYHOMY
[IPOCTOPi, ENEKTPOMArHiTHI XBHJIi B aKTHBHHUX CEpEIOBUIAX KBAHTOBHUX, BAKYYMHHX,
€JIEKTPOHHUX 1 HAIiBIIPOBIAHMKOBUX I'€HEPATOPIB 1 MiACHIIOBaYiB;

— JOCHi/DKEHHs Ta MaTeMaTHYHe MOJETIOBaHHS B eNeKTPOIUHAMIYHHX
CHCTeMax i cepeOBHUIIAX;

— pamiodisudHi METOAM JAMCTAHLIHHOIO 30HAYBaHHA HAaBKOJIMIIHBOIO
cepe/lOBHIA Ta HEKOHTAaKTHI BHUMIpIOBaHHS, paxioQisWdHi MeToAu B eKOJOrii,
aCTPOHOMII Ta MEIUIMHI;

— Teopis Ta MpaKTHKa IpUiMaHHS i ONpAaIfOBaHHS CHTHAJIIB; 3BOPOTHI 3a/a4i
Teopii eNeKTPOMAarHiTHOTO MOJ1s;

— eJIeKTPOHHA ¥ i1OHHA eMicii 3 TBepAMX TN 1 piAuH; (I3UYHI ABMINA Ha
TIOBEPXHi, 1[0 BU3HAYAIOTH €MICiliHi BIaCTHBOCTI TBEPAHUX TiJl 1 PiJiHH;

— eJIEeMEHTapHi Ta KOJEKTHUBHI MPOIleCH pO3CiOBaHH:, 10Hi3alli, 30y/KEHHS B
rasax i ra30BHUX po3pAax;

— (i3MYHi OCHOBM METOIB JOCIIKEHHS, 10 IPYHTYIOThCS Ha BUKOPHUCTaHHI
eJIEKTPOHHOI Ta I0HHOI eMicii;

— iHTepdepenIiis cBiTia Ta AWQPaKIif CBITNA, (OPMYyBaHHS ONTHYHOTO
300paxenHs, Oyp'e-0NTHKA, ONITHKA PO3CIIOBaHH.

HOTO Cepe/lOBUIA, IPOMEHEBA OITHKA, XapaKTePUCTUKH ONTHYHMX IPHIA/iB
Ta ONITMYHI METO/H BUMIipIOBaHb, ONITOENIEKTPOHIKa;

— ONTHYHMIE 3amuc indopmarii, GoToxiMiuHa Aif CBITIA, MPOIECH 3AMHUCY
ONTHYHOI iH(popMaLlil Ha PeECTPYBATBLHIUX CepeNOBUINAX, IO MiCTATE cpibio, Ta Oe3
cpibna. onTuuHI ocHOBHU ronorpadii, fuHaMiuHa ronorpadis, nasepHa GoToximis Ta
Oioximis;

— KPHCTAIOONTHKA, ONTHKA TOHKUX IIapiB, MOJEKYJIAPHA ONTHKA, KBAHTOBA Ta
CTAQTHCTHYHA ONTHKA, ONTHKA KBAHTOBUX NEPEXOiB;

— ONTHYHA CIEKTPOCKOmis (aToMHAa Ta MOJEKYJISpHA CIEKTPOCKOIis,
CIIEKTPOCKOIIiA ~ TBEPAOrO  Tija,  JIOMiHECIeHILisd, ONTHYHi  BIACTHBOCTI
Ha/IIPOBiTHUKIB);

— ONTHKa YJIBTPAKOPOTKMX IMIIyNbCiB, HeNiHifiHA ONTHKa, B3a€EMOJIA
JIA3epHOTO BHIIPOMIHIOBaHHS 3 PEYOBHHOIO, (i3H4HI aclIeKTH BUKOPUCTAHHA JIa3epiB,
rosiorpadiuni qudpakuiiHi e1eMeHTH, METOIM Ta IMPOLECH KEPYBaHHs IapameTpaMu
Ja3epHOTO BUIIPOMiHIOBAHHS.

7.2. IleparoriyHa npakTUKa

INemaroriyHa NpakTHKAa MOJSAra€ B ydacTi acmipaHta y 3abes3medeHHi
OCBITHBROrO Ipolecy kadeapu Ta peamiyeTbCs Yy IpPOBEICHHI INPaKTHYHHX Ta
na6opaTOpPHUX 3aHATh, CEMiHapiB IO BiAMOBINAIOTH HayKOBO-TOCIiHiIH poboTi
3100yBaua, 3a0e3neyeHHi BUpoOHUUOI, podeciiiHol Ta HayKOBO-IOCIIAHOI IPaKTHK
CTY/IEHTIB, y4acTi B po3poOLi HaBYaJbHO-METOJMYHOIO 3a0e3NeueHHs BHKIaIaHHS
OUCLHIUTIH Ka(eaApH TOLIO.
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