





HEPEJIMOBA

OCBITHBO-HAyKOBA POrpaMa € HOPMaTUBHUM JIOKYMEHTOM, SIKAW PErjaMEHTYe
HOPMATHBHI, KOMIIETCHTHICTHI, KBaji(iKaliiiHi, oOpraHizaiiiiHi, HaBYaJIbHI,
METOAMYHI Ta HAYKOBI BUMOIM MpH MIATOTOBII JOKTOPIB  (¢iaocodii 3a
cnemianbHicTo 105 Tlpuknaana ¢izuka Ta HAHOMATEPIAIM rany3i 3HaHb

10 IIpupoaHu4i HAYKH TPETHOTO (OCBITHRO-HAYKOBOTO) P1BHS BUIIOI OCBITH.
OCBITHBO-HAYKOBY NPOrpamMy po3po0/ieH0 po004010 IPYNOK0 Y CKJIAMI:

1. Bipt L. C. - nokTop (i3uko-maTeMaTUYHUX Hayk, mpodecop, mpodecop
kadenpu ¢izukn Ta iIHGOPMALIHHUX CUCTEM;

2. Croasipuyk L /L. - nokTop (pi3uko-maremaTuyHuX Hayk, mpodecop, npodecop
kadenpu ¢izukn Ta iIHGOPMALIHHIUX CUCTEM;

3. 'apzaman L.B. - kauauaat (pi3MKo-MaTeMaTHYHUX HAyK, JTOIEHT, TOLEHT
kadenpu ¢izukn Ta iIHGOPMALIHHUX CUCTEM;

4. Menan X.0. — acmipaHT 4-ro poKy HaBYaHHs crnienianbHocTi «l [pukiiagna

(13MKa Ta HAHOMATEPIATTNY .

30BHIIIHI PEUEH3CHTH OCBITHHO-HAYKOBOI MPOrpamMm:

1. Brox PoctuciaB OpecTtoBu4 — JOKTOp (Pi3MKO-MATEMATUYHHX HAYK,
npodecop, 3acayKeHUH 119 HAYKH 1 TEXHIKK YKpaiHu, TUpEKTOp [HCTUTYTY
¢13uunoi ontrky iMeH1 O.I'. Biioxa MOH VYkpainm.

2. MacaoB B’siueciiaB OJiekCaHAPOBHY — JOKTOP (Pi3MKO-MaTeMaTHYHHUX
HaykK, nmpodecop, 3aBiayBay kaQeapu KBAHTOBOI pamio(i3ukh XapKiBCBKOTO

Hal[lOHAIbHOTO YHIBepcuTeTy iMeHi B. H. Kapasina.






(bopMyBaHHSI TOTOBHOCTI 10 CAMOOCBITH Ta MpodeciiHOTro
CaMOBJIOCKOHAJICHHSI.

OcHoBHuii gokyc
OCBITHHO-HAYKOBOI
NpoOrpamMu Ta

JlocniiskeHHSI B TajIy3l MPUPOAHUYMX HAyK 3a crermianbHicTio 105
[IpuknagHa ¢i3uka Ta HAHOMATEPIaIH.
Kniouoei cnosa: npuknanta gi3uka, HAHOTEXHOJOTI],

cneniamizamii HaHOMATEpiali, HAHOENEKTPOHIKA, ONTUKA, MarHETH3M,
CHIHTPOHIKA, TOKTOp (disocodii, BUKIIaAay 3aKkiaay BUIOI OCBITH.

OcobmmBocTi OcCBITHS CKJIaI0Ba NMPOrpaMH 30pl€HTOBAHA HA BUBYEHHS 3aralibHO-

nporpamu OCBITHIX 1  mpodeciiHHO-CIIpsIMOBaHUX  KypciB 3 obracri

NpUKIATHOI Pi3uKu  Ta HaHOMATepiaiB, METOHUKHU
IOCHI THUIBKO- EeKCIepUMEHTal bHOI pPOoOOTH Ta TMiABHILICHHS i
epextuBHocTi. HaykoBa ckmamoBa  OHII  chopsimoBana  Ha
Oe3mocepenHE  BHKOHAHHS HAyKOBO IOCTIJUKEHHSI 3 aKTyaJbHOL
TEMH, CHCTEMHY MIJATOTOBKY [ucepramiifHoi pobotm Ta ii
nyOJIYHUN 3aXHCT.

OCBITHBO-HAayKOBA MPOrpama;

— Mae 49iTKO chopMyTbOBaHI HiJii, SIKI BiMOBIAAOTH Micli Ta
cTparerii 3aKjaay BUIIOI OCBITH, MOTpedaM 3aLliKaBJICHUX CTOPIH,
TEH/ICHLISIM PO3BUTKY crieuiaibHocT! «105 [IpuknanHa dizuka ta
HaHOMATEepIaJIy, PUHKY IpalLli, TaTy3€BOro Ta PEriOHAIbHOTO
KOHTEKCTY, & TAKOXK IOCBIAY aHAJIOTIYHUX BITYM3HSIHHUX OCBITHIX
nporpam;

— HaJla€ MOJUIUBICTD TOCATTH Pe3yJIbTATIB HABUAHHS, Kl
BIAMOBIat0Th BUMOraMm HarioHanbHOl paMku kBatiikaii as
BIATIOBIAHOTO KBaJi (piKamifHOTO PiBHS,

— Mag YiTKy CTPYKTYPY 3MICTY, JIOTIYHY B3a€EMOIOB’ SI3aHY CUCTEMY
HAaBUAJIbHUX TUCLHUIUIIH, sIKA BIAMOBI A€ PeIMETHI# obmacTi
CITELIaJIbHOCTI;

— nependayae GOpMyBaHHS FOTOBHOCTI 3100yBava J0 3aCTOCYBAaHHS
1HHOBAaLII HHUX TearoriYHUX, IICUXOJIOTIYHHUX Ta 1H(popManiHHO-
KOMYHIKaL THIX TEXHOJIOT1H y mpodeciiHii AisiTIbHOCTI BUKJIagajda
3aKJjIany BHUINOI OCBITH, HOCHITHUKA,

— cripusie HAOyTTIO 3100yBaYaMu coLliabHUX HaBUYOK (softskills),
110 BiAMOBIAOTh 3asiBJICHUM LM,

— 3abe3nedyeHa MaTepiabHO-TEXHIYHUMHU (01071 0TEKa, KOMIT FOTEPHI
KJacy, 1Hma iH}pacTpykTypa, obaiHaHHs, yCTATKyBaHHS TOIIO) Ta
HAaBUYAJIbHO-METOJUYHUMH PECYpPCamu,

— BpaxOBY€ HayKOBI IHTEPECH HAYKOBHX KEPIBHHKIB Ta aCIiPAHTIB 1
ixHIO TpoeciiiHy MiATOTOBKY;

— TO3BOJISIE BU3HAYUTH 1HIUBIYaJIbHY OCBITHBO-HAYKOBY
TPAEKTOPIFO Ta POIMUPUTH KBaJTi(iKaLifiHI MOXKIIUBOCTI 32 PaXyHOK
HaOyTTS KOMITIETEHTHOCTEH 3 OJIOKY BHOIPKOBHX TUCIHILIIH
BIATIOBIAHO /10 HAIPSIMIB HAYKOBUX JOCII I’KEHb;

— nependayae MpakTUYHY MiATOTOBKY aclipaHTIB y MPOLect
HAyKOBO-TIEaroriyHol MPaKTUKH, IO JJa€ 3MOTy HaOyTH
npodeciiiHi komrneTeHTHOCTI Bukianaya 3BO;

— 3a0e3medye 31aTHICTb IPOBENEHHS i anpobarii pe3yibTaTiB
HAYKOBHX JOCJIIKEHb aCIlipaHTiB BiAMOBIAHO TEMATHKH iXHIX
HAyKOBHUX poOIT (miaroToBka myOmikarii y HayKOBUX (PaxoBHX
BU/IAHHSX, Y T. 4. IHAEKCOBAHUX Y MI’KHAPOAHHUX HAYKOBO-
meTpuuHuX 0a3ax Web of Science ta Scopus, nonosizni Ha










3KO0S. 3narnicTh 10 momyky, oOpobneHHs:, 30epiraHHs Ta aHaTi3y
iHdopmaii 3 Pi3HUX TUKEped, BUKOPHUCTAHHS
NPOrpaMHOro  3a0e3MeueHHs  [UIsI  NPOBENEHHS  HAYKOBUX
TOCII I3KEeHb.

3K06. BMiHHS npaioBaTH i3 HAYKOMETPUYHUMH Oa3aMu TaHUX 3
METOK0 BHKOHAHHS BJACHOTO HAYKOBOIO JOCHIIKEHHS Ta
BUKOPUCTOBYBATH  1HTEPHET-TEXHOJIOTIl  Ajsl  opraHisamii i
3a0e3meueHHs BJIaCHOI HAyKOBOi, MENaroriuHol Ta I1HHOBALIWHOL
TisUTBHOCTI, y MIATOTOBLI HAyKOBHX MyOJiKawiii, 3BITIB, IIJIOBOI
Ta 0COOUCTOI MOKYMEHTaIli.

3K07. 3nmaTHICTb BUSBJIATH, CTABUTH Ta BUPILIyBaTH NpPOOJIEMH,
reHepyBatu iAei, po3poOiaATH Ta  YOPaBIATA  HAYKOBHMH
NPOEKTaMH, CIJIKYBaTHCS B TMpodeciiHOMy cepenoBuIll Ta 3
NpeACTaBHUKAMU 1HIHMX mnpodecii  y  HallOHATBHOMY Ta
MI’)KHAPOAHOMY KOHTEKCTI.

3K08. 3 naTHICTH CIiNKyBaTHCS 3 HOCISIMH MOBH 1HIIUX JIEPIXKAB,
KOPUCTYBaTHCS {HIIIOMOBHUMH iH(popMaLi THUMHI
pecypcaMu, BHUKOPHCTOBYBAaTH 3apyOi’KHUN IOCBIA y peaizamii
3aBIaHb BJIACHOTO JIOCII)KEHHsI, 3aCTOCOBYBATH 1HO3€MHY MOBY
y CaMOOCBITHIH HiSJIBHOCTI

3K09. 3natHicTh hi (o) cy0’ekT-00’ €KTHOI B3aeMOi,
npe3eHTanli HayKOBUX AOpPOOOK Ta 11el, BOJIOMIHHA HAYKOBHM
CTHJIEM BUKJIQNy MaTepiajy AOCIIIKEHHS.

3K10. 3patHicTs 10 poOOTH B KOMaHI, BMIHHS ~ MOTHBYBaTH
{HIIMX, TOTOBHICTB JI0 YYAaCTi Y MIJKHAPOIHUX HAYKOBUX MPOEKTAX.

daxosi
KOMIIETEHTHOCTI
cnenianbHocTi (PK)

®DKO01. 3naTHICT A0 CBIIOMOTO HAYKOBOTO CBITOTIISAY 1
pedeKxCUBHOTO yIOPSAKOBAHOTO MUCIIEHHS], 1O IUJIaHyBaHHS,
opraHizauii 1 MPOBENEHHS HAYKOBUX JOCIII’KEHb, T€HEPYBaHHS
HOBHX 171efl MPY BUPIIIEHH! JOCIITHUIBKUX 1 TPAKTUYHUX 3aBaHb.
®KO02. I'muboki 3HaHHA Ta PO3YMIHHS HAHOLIBIN aKTyaJbHUX
npobjeM Ta JOCATHEHb B 00nacTi NpUKIamHOi (PI3UKK Ta
HaHOMaTEpiaiB.

®KO03. 3naTHicTh BU3HAYATH 3aBIaHHS (PI3HYHOTO E€KCIIEPHUMEHTY,
CaMOCTIfHO MPOBOJIMTH €KCIIEPUMEHTANIbHI TOCII IPKEHH3a
JOMIOMOTOK0  CY4acHOro OOJagHaHHSA Ta BUMIPIOBAIBHOL
amapaTypu, HAKOMYYBATH Ta aHAJII3YBATH JaHl, OIlIHFOBATH
MOYUIBI TOXUOKH Ta HEBU3HAYEHOCTI.

®DKO04. 31aTHICTD OCMHUCIIOBATH Ta aHANI3yBaTU pE3yJIbTATH
ExcriepuMeHTanbHUX TOCTI IPKEHb, BCTAHOBIIFOBATH 3B’ S30K3
TEOPETHYHIUMH MOJEJIIMH, BUPI3HSITH 13 HAKOITMYEHHX
CIIOCTEPE)KEHD BIATBOPIOBAHI €KCIIEPUMEHTAJIbHI (PaKTH.

®KO0S. 3naTHicTh Oprani3oByBaTH HaBYAJIBHUIN TPOLIEC,
SPOBOAMTH MPAKTHUYHI Ta JaOOPATOPHI 3aHATTS 3 (PI3UUHUX
OUCIUILIIH Y 3aKJIaJjaX BHINOI OCBITH.

®KO06. 3naTHiCTh 10 PO3yMIHHS PEAMETHOI 00JacTi 32 00paHuM
HAYKOBHUM HANpsIMOM Ta OCBITHBOKO MAISUIBHICTIO Ta
31aTHICTb OTPUMYBATH AOAATKOBI 3HAHHS 32 HANIPSIMKOM HAayKOBHX
JOCII I’KeHb, T€HEPYBAaTH HAYKOBI TIMOTE3H.

®DKO07. 3natHicTh 0OMpaTH METOU Ta KPUTEPIi OLIIHKH

TOCI IPKEHHS BIATIOBLAHO JI0 LiJIeH Ta 3aBaHb HAYKOBOT'O MPOEKTY,
IHTEpPIIPETYBATH PE3yJIbTATH HAYKOBUX AOCIHI’KeHb, MPOBOJNTH iX




KOPEKTHHI aHaJIi3 Ta y3arajlbHeHHSI.

®DKO08. 3naTHiCTh A0 BIPOBAIKEHHSI HOBUX 3HaHb (HAYKOBHX
IaHUX) B HAYKY, OCBITY Ta 1HIII CEKTOPH CYCITIIbCTBA.

®K09. 3naTHiCTE pO3yMITH Ta 3aCTOCOBYBATH LU POBI TEXHOJIOTIi
Ta TPHUKJIAIHI MAaTeMaTHYHI MaKeTH Ui PO3B’SI3yBaHHS
bi3nYHMX 3a1a4, aHaN3y pe3yJbTaTiB EeKCIEPUMEHTAIbHUX
JOCII I’KEHb, MOAEIFOBAHHS (PI3UUHUX MPOLIECIB TA CUCTEM.

®K10. 3natHicTh popMyroBaTH 3a1a4l, K1 CTOATH epen Pi3UKO
KOHJIEHCOBAHUX, KBAHTOBUX T4 HU3BKOPO3MiPHHUX CHCTEM Y
Cy4aCHOMY CBIiTi, 3aCTOCYBATH 3aKOHH (D13UKU TBEPIOTO TiJia Ta
KBaHTOBOPO3MIPHHUX CUCTEM IPU BUPIIIEHH] MPUKIATHUX 3a1ad.
®K11. 3natHicTe popmyroBaTH 3amadi, SKI CTOSTH IEpen
TBEPIOTIJIBHOK EJIEKTPOHIKOI0 B Cy4aCHOMY CBITI,
BUKOPUCTOBYBATH OTPUMaH1 3HAHHSA JJIs1 MPABHJIBHOTO OIHCY
¢iznyHEX mpoueciB y QYHKIIOHANBHUX CTPYKTYypax,
€JIEKTPOHHUX Ta TBEPAOTUILHUX MPHUJIAaX 3 BPAXyBaHHSM X
KOHCTPYKTUBHHUX OCOOJIMBOCTEH.

®K12. 3paTHicTh aHANI3yBaTH POOOTY CYHaCHHUX MPUIIAALB
TBEPAOTIJILHOI €JICKTPOHIKH Ta ONTOEJIEKTPOHI KU, BU3HAYATH 1X
napameTpH Ta XapaKTePUCTUKH.

®K13. 3patHicTh rpaMOTHO (HOPMYJFOBATH 3414, SIKi CTOSITh
nepe]] eNIeKTPOHHOK TIPOMUCIIOBICTIO B CYy4aCHOMY CBITI, BUTBHO
NPOBOAUTH aHAI THUHUI OMHUC CYYaCHUX TEXHOJIOT1 i BUPOOHUIITBA
MaTepiajiB ik MIKPO- Ta HAHOEIEKTPOHIKH.

®DK14. 31aTHICTb MOSICHUTU TEXHOJIOTTI0 BUPOIIYBAHHS

HAIT BIIPOBITHUKOBHX MaTEpiajiiB IJIsI MiKPOEJIEKTPOHIKH,
BU3HAYATH TEXHOJIOTI4HI Je()eKTH KPUCTAIYHOI CTPYKTYPH, IO
BHOCSITHCSI TIPU BUTOTOBJICHHI MPHJIAAIB €JIEKTPOHHOI TEXHIKH,
MOSICHUTH KOHCTPYKLIHHI Ta TEXHOJIOT14HI OCOOJIMBOCTI
€JIEKTPOHHUX MPUIIAAIB Ta IHTETPATBHUX MiKPOCXEM.

®DK15. 3natHicTh BU3HaYaTH HEOOX1HI METOAM KOHTPOJIIO Ta
aHaJi3y MOHOKPHCTATIYHUX Ta ITIBKOBHX CTPYKTYD,
OOI'PyHTOBYBaTH BUKOPHCTAHHS BICOKOTOUHHUX 1 HEPYHHIBHUX
3ac00iB BUMIPIOBAHHS ISl TEXHOJIOTIYHOTO KOHTPOJTIO.

®K16. 3naTHICTE BUMIPIOBATH OCHOBHI XapaKTEPUCTHKH Ta
PO3paxoByBaTH MapaMeTPH MaTepiasiiB 1 KOMIOHEHTIB €JIEKTPOHHOI
TEXHIKH, aHaJI3yBaTH BIUIUB MApaMeTPiB MaTepiaiB 1 30BHIIIHIX
YIHHUKIB HA XapaKTEPUCTUKH Ta APAMETPH €JIEKTPOHHUX
NPUJIALIB 1 MPUCTPOIB / 3AATHICTD 3aCTOCOBYBATH 3HAHHS PO
KPUCTAJIN IJIsl IPOTHO3YBAHHSI OICPIKAHHS MaTepiajiB 3 HaNepen
3aJaHIM KOMIUIEKCOM BJIACTUBOCTEH, BUKOPHUCTOBYBATH KOMIJIEKC
CY4aCHHX METOIB CTPYKTYPHOTO aHAJ3y MaTepiais;
{HTEpPIIPETYBATH OTPUMaHI PE3yJbTaTU 3 METOK) OLIHIOBAHHS
MOYJIMBOCTEH BUKOPUCTAHHS TOCIIDKEHIX MaTepialiB st
KOHKPETHHX YMOB iX eKCIuTyaTamii.

®K17. 3natHicTh OOI'pyHTOBYBaTH NEPCIEeKTUBU Ta
rajysi 3aCTOCYBaHHS CIeliaJbHUX MaTepialiB (HaHOMaTepiais.,
HAHOMOPOLIKIB, HAHOCTPYKTYP, (QyJIepeHiB, MarHiTHUX MaTepiaiB,
MartepiaiiB 010€NeKTPOHIKH) / 3IaTHICTb XapaKTePH3yBaTH
BJIACTUBOCTI Ta MapaMeTPH MOBEPXHI OCHOBHUX MaTepialiB
€JIEKTPOHIKH, ONTHMI3YBaTH TEXHOJIOT IO TOBEPXHEBOI 0OPOOKH,







HaBYaHHsS Ta (popmu opraHizamii HAyKOBO-MIEAArOr1YHOI
IUSITBHOCTI.

IPH13. Binbupatu Ta aHani3yBaTH iHQOPMALIIO 3 TEMU HAYKOBOTO
JOCTIIKeHHS, (POPMYJTFOBATH HOTO METY i 3a/1a4l, IPOBOIUTH
MOLTYK T'PaHTIB, CAMOCTIHHO BU3HAYATH MPIOPUTETH HAYKOBOTO
TOCIIIPKEHHS, TUIAHYBaTH TPOEKTHY HAYKOBY [iSUTBHICTB,
NPOBOAUTH HAYKOBI JOCIIIKEHHs, CAMOOPTaHI30BYBATHCH 1
CaMOBIOCKOHAJIFOBATHCh.

ITPH14. BukopucrtoByBat iH(pOpManiiHI TEXHOIOTi A
HaOyTTS Ta PO3IIMPEHHS 3HAHb 3 TEMAaTHKH HAayKOBOTO

TOCII IPKEHHS, PE3EHTYBATH Ta OGOPMIIATH Pe3yJIbTaTH 3T1THO
BUMOT..

IPH15. JloriuHo OynyBaTH CTPYKTYpPy HAYKOBOTO AOCIHIKEHHS,
e(peKTHBHO BUKOPUCTOBYBATH CTAHAAPTHI MPHJIAIH,
eKCTIepUMEHTAJIbHO-OCII THULIPKE, TEXHOJIOTIUHe OOJaJHAHHS
Ta YCTaTKyBaHHsI, MPOTrpaMHe 3a0e3NeUeHHs I aHaJ3y
TOCTIIKyBAaHUX 00’ €KTIB.

ITPH16. CTBOprOBAaTH TEXHOJIOTIYHY JOKYMEHTALIIO 1 OLIHIOBATH
TEXHIKO-€KOHOMIYHI Ta €KOJOTiYHI HACJIAKH BUKOPHUCTAHHS THX
YH {HIIMX PEYOBMH Ta MaTepialiiB, TEXHOJOTIYHUX 3aco0iB,
K1 3a0e31meuyroTh He0OX1/1HI TOKa3HUKH SIKOCTI.

IMPH17. OuiHroBaTH MEXaHiYHI, TEXHOJOTI4HI, (PI3U4HI
BJIACTUBOCTI, CTPYKTYPY Ta (pa3oBUil CKJIaA IOCIIIKYBAHUX YH
OJIep’KyBAaHUX PEUOBHH 1 MaTepiajiB 3 BAKOPUCTAHHSIM CyYaCHHUX
TEXHIYHHUX 3aC001B Ta METOIUK (€IEKTPOHHOI MIKPOCKOTIi,
IMITEAaHCHOI CIIEKTPOCKOMi1, PEHTT€HOCTPYKTYPHOTO aHaIi3y,
cniekTpoOTOMETPIi TOIIO).

ITPH18. ®opmymoBaT OCHOBHI BUMOTH 10 KOHCTPYKIIHHOTO
3abe3mneueHHs, CyMICHOCTI aKTHBHHX 1 HEAKTUBHUX KOMITOHEHTIB
MPUCTPOIO, YMOB XiMIYHOI Ta €JIEKTPOXIMIYHOI CTIKOCTI €IEMEHTIB
KOPITyCHOI 0a3u, MPUHLIUIIB KOMITAKTYBaHHS Ta repMeTH3alii,
MPUHLHIIB 1 CXeM KOHCTPYKLIHHOTO BUPILIEHHS, 10 3a0€3MeUy0Th
HAMBHIY BiAa4y aKTHBHOI MIJCUCTEMH IPUCTPOIO.

ITPH19. IIpawroBaTy Ha KOMI IOTEPHI A TEXHIL Ta
BUKOPHCTOBYBATH CIIELliali30BaHEe MPOrpaMHe 3a0e3MeYeHHs IS
NPOEKTYBaHHsI, MOJIEJIFOBAHHS 1 PO3PAaXYHKY OCHOBHUX (DI3WIHHX
BJIACTUBOCTEH TOCIIXKYBaHUX 00’ €KTIB Ta TEXHOJIOTIYHHIX
PEKUMIB.

Komynikanis

IIPH 20. YMinHs OynyBatu cy0’ ekT-cy0’ €KTHY
B32€EMOJIII0, JOTPUMYBATHC TpPaBWiI €(EeKTUBHOI KOMYyHiKamii,
NPOSIBJIATH JIIAEPCHKUH MOTEHLIA.

IPH21. YMiHHs 3HaHTH HEO0OX1IHY 1H(pOopManito 3 iHGopMari HUX
JDKepeNn BIAMOBIMHO 10 mpoOJieMH HAYKOBOTO OCIIKSHHS,
OpPraHi30BYBAaTH HAayKOBY KOMYHIKAaLil0, BHKOPHUCTOBYIOUH
3HAHHS aHIIMCHKOI MOBH, a TaKOXX BOJIOAITH aHIJIHCbKUM
aKaJIeMIYHUM TTCbMOM.

ITPH22. YMiHHS roTyBaTH arunkauiitay GopMy 1HO3EMHOIO MOBOIO,
KOPUCTYBATHCA 1HIIOMOBHUMHU 1H(QOPMALIHAMU pecypcamy,
SIKI 3HAXOIATHCSI Y BIOKPUTOMY JOCTYII HAyKOMETPUYHHX 0a3
Ta CaMOCTIHHO rOTYBaTH HAayKOBI MmyOikarii 10 3apyOisKHUX
BUJIaHb.
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MOOLTBHICTD Ha ocHOBI [BOCTOPOHHIX NAapTHEPCBKUX yrox (IOrOBOPIB)
PO CHiBPOOITHUIITBO MiK Jporobumbkum nep KaBHUM
nenaroriyHUM yHiBepcutetoM  iMeHi  IBama  ®panka Ta
3aKJIafaMyd BHUINOi OCBITH 3apyOI’KHUX KpaiH-NIAPTHEPIB.

Hapuanus 3niACHIOETBCS 32 YMOBH BOJIOZIHHS 3100yBauaMi MOBOIO HABYAHHS
iHO3eMHHX Ha PiBHI 1OCTATHHOMY JJIsI 3aCBOE€HHS HABYAJILHOTO MaTepiay Ta 3a
3100yBa4iB BHIIOT YMOBH YCHIIITHOTO MPOXOKEHHSI BCTYITHUX BUMPOOYBaHb.
OCBITH

2. IlepeJiik KOMIIOHEHT OCBITHBO-HAYKOBOI NPOrpaMu Ta ix JOriyHa
NOCJII0OBHICTH
XapakrepucTuka ocBiTHbOI KOMnoHenTn OHII

Tepmin HaB4yanHs 3a OHII craHOBUTH 4 POKM 3a OYHOK/3a0YHOKO (popMaMu

HABYAHHSI, SIKA 30PIEHTOBAHA HA TECOPETHYHY Ta MPAKTUYHY MIATOTOBKY 3100yBayiB

TPETHOrO (OCBITHBRO-HAYKOBOI0) PIBHS BHIIOI OCBITH 31 chemiasbHocTi 105

[Tpuknanna (i3rika Ta HAHOMATEPIAIM.

OCBITHI KOMIOHEHT NpOrpamu nepeadadac BUOKPEMIICHHS HOPMATUBHUX 1

BAOIPKOBMX HABYAJIBHUX JMCLUILIIH LUKIIB 3arajbHOi 1 mpoQeciiiHoi MmiAroTOBKH,

NPAKTUYHOI MiATOTOBKH, CEMECTPOBHX BUAIB KOHTPOJIIO Ta MIACYMKOBHX arecTarii.

3araneuuii 00csr OHIT — 48 kpemutie. Onun kpenut €KTC Bianosigae 30 roguHam

3arajibHOro HaB4YaJIbHOI'O HABAHTAKCHHA.

2.1. epenaixk komnonent OHII

®opma
MiICyMKOB
Kon u/n Komnionentun OHII Kinbkicts | Cemectp oro
KPeIHuTiB KOHTPOJIIO
OCBITHIM KOMIIOHEHT OHIT
1. HapyaabHi AMCUMITIHY MKJTY 3arajbHOI NiATOTOBKH
1.1. HopMaTuBHi HABYAJIbHI JUCHHILIIHU
OK3 1 ®iynocodist sIK JOCBI T MUCIIEHHS 3 | €K3aMeH
OK32 CyuacHi iH(popMaLiiiHI TEXHOJIOTI] Y HAyKOBIH 3 I 3aJIK
TisUTBHOCTI
OK33 VYnpaBiiHHA HAYKOBUMH MPOEKTAMH Ta PEECTPALILS 3 II 3aJIK
MPaB 1HTEJICKTYaJbHOI BIIACHOCTI
OK3 4 HaykxoBa xoOMyHIKaIlisi aHTJTIICHKOK) MOBOIO 3 | 3aJIK
OK3 5 AHTNACbKe akaeMiqHe MICbMO 3 111 €K3aMEeH
OK3 6 OCBITHI TEXHOJIOT1] Y BUIIIH KO 3 I €K3aMeH
Bceboro: 18

2. HaByaJibHi AMCHUILTIHM HUKJY npodeciiiHOi miAroToBKH
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2.1. HopmaTuBHi HABYAJIBbHI JUCHHILTIHA

OKII 1 Di3uKa KOHACHCOBAHMX | KBAHTOBOPO3MIPHUX CHCTEM 3 111 €K3aMeH
OKII 2 TBepAOTIIbHA EIEKTPOHIKA TA ONTOCJIEKTPOHIKA 3 11 €K3aMeH
OKII 3 HanoTtexHoOr11 Ta HAHOMAaTEpiaIU 3 111 €K3aMeH
OKII 4 MeTtoznoorist HAayKOBUX JOCTIKEHb Y MPUPOTHIUNX 3 I 3aJIK
HayKax
OKII 5 HaykoBo-neparoriuna npakTuka 6 v nudepeHt
HOBaHUMN
3aJIK
Bceboro: 18
3araabHuii 00csir 000B’sI3KOBUX OCBITHIX KOMIIOHEHTIB: 36
2.2. Bu6ipxoBi 0CBiTHI KOMIIOHEHTH
(acnipanm eubupae 00Hy OUCUHUNIIRY 3 KONHCHO20 H1OKY)
BK3 1 Buobipkosuii ocBiTHil koMnoHeHT 3 6J0ky BK3 1 3 11 3aJIK
BK3 1.1 OCBITHI i KOMIIOHEHT 13 3araJIbHOYHIBEPCUTETCHKOTO
KaTaJIoTy BUOIPKOBUX AUCLUTUIIH
BK3 1.2 | Ilemarorika BUILIOI IIKOJIH
BK3 1.3 Ilcuxoorist 310POBOTO CTHITIO JKUTTS
Beboro: 3
BKII 1 Buobipkosuii ocBiTHiii komnoHeHT 3 6;10ky BKII 1 3 II 3aJIK
BKIT 1.1 | ExexTpoHika Ta MIKPOCXEMOTEXHIKa
BKIT 1.2 | Ludposi TexHOMOr{ Ta MPUKIIAIHI MATEMaTHYHI
MAKETH.
BKIT 1.3 | Cuneprernuni npuHIumu GopMyBaHHsS
HAHOKOMITO3UTIB
BKIT 1.4 | OcBiTHI#f KOMIIOHEHT 13 3arajlbHOYHIBEPCUTETCHKOTO
KaTaJIOry BUOIPKOBUX AMCLHUIUIIH
BKII 2 Buobipkosuii ocBiTHiN kKoMnoHeHT 3 6;0ky BKII 2 3 I €K3aMEeH
BKII2.1 ExkcrniepuMeHTaIbHO-CTATUCTHYHI METOU TOCIT IKEHHST
HAIli BIIPOBITHUKIB Ta KBAHTOBO-PO3MIPHUX CTPYKTYD
BKIT2.2 | OcHoBu kpuctanorpadii Ta METOIU CTPYKTYPHOTO
aHa3y MaTepiajiB i HAHOOO €KTIB.
BKII2.3 CyuacHi MeTOIM BU3HAYEHHS BJIACTUBOCTEH Ta
XapaKTePUCTUK MaTepiajiB
BKIT2.4 | OcBiTHI#f KOMIIOHEHT 13 3arajJlbHOYHIBEPCUTETCHKOTO
KaTaJIOTy BUOIPKOBUX AMCLHUIUIIH
BKII 3 Buoipkosuii ocBiTHill komMnoHeHT 3 6aoky BKII 3 3 | €K3aMEH
BKIT3.1 | OnTu4Hi BIaCTUBOCTI HaIiBIPOBIAHUKIB Ta
T eeKTPUKIB
BKII3.2 | MonekyJsipHa eJIeKTpOHiKa Ta O10eNeKTPOHIKa
BKII3.3 | ®i3uka HEPiBHOBaYKHUX MPOLECIB Y KBAHTOBHX
reTepPOCUCTEMAX
BKII3.4 | Marepianu eneKTpOHHOI TEXHIKH Ta CIIELialbHl PO3ALIN
MaTepiao3HABCTBA
3araabHuii 00csr 32 OCBITHIMH KOMIIOHEHTAMH LHUKJIY (paxoBoi 9
NMIArOTOBKH
3arajgbHuii 00csIr OCBITHIX KOMIIOHEHTIB 48
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XapakrepucTuka HaykoBoi komnoHentu OHII

HaykxoBa xomnonenta OHII mepenbauyae mpoBEACHHs acmipaHTOM BJIACHOTO
HAYKOBOTO JOCIHIKEHHS MMiJl KEPIBHUIITBOM HAYKOBOIO KEPIBHHKA Ta O(OPMIICHHS
HOro pe3yJibTaTiB y BUMJISAL T€3 AOMOBIICH, HAYKOBUX CTATCH qucepTailii.

HaykoBa kommoHeHTa mnepeadavae Takl BHAM JISUTBHOCTI: OMpPALFOBAHHS
JTITEPATYPHUX JUKEPEN 3a TEMOK JOCTIIKEHHS, IaHYBaHHS TA M1ATOTOBKA HAYKOBUX
€KCIIEPUMEHTIB, TPOBEACHHS HAYKOBHUX EKCIIEPUMEHTIB Ta iX aHAJI3; OMPUIIFOHCHHS
pE3yAbTATIB  HAYKOBOTO JOCHDKEHHS (Yy4acTh Y HAYKOBUX KOH(EPEHUISX,
omyOJIIKyBaHHS Te3 [JOMOBIACH, cTarei), o(opMIeHHS aucepTauiiHoi podoTH;
arecTanis (3axXucT Aucepraiii).

HaykoBo-aocnigHa poOoTa BAKOHYEThCS B MEXKAX TEMH JUCEPTALIAHOT POOOTH
Ta € ocHOBHMM KomnoHeHToM OHIL 3a mepiog HaBuaHHsS B acmipaHTypi 3100yBay
HABYAETHCA CAMOCTIMHO 3IHCHIOBATM HAYKOBHWH MOIIYK, 30MparH i aHami3yBaTh
JDKEepeNbHy 0a3zy, oOMpaTé METOAM AOCHIKEHHS, MPOBOJUTH TOCIIJHHULIBKY
TISUTBHICTh, OOpOONSATH OaHI Ta BUKOPHUCTOBYBATH iX JJsi NMEPEBIPKHM OCHOBHOI
rinore3n aucepranii. H/IP BUKOHyeTbCs MiJ KEPIBHULTBOM HAyKOBOTO KEPIBHHKA,
KW MOKE KOPUTYBATH NepeOir HAYKOBOrO JOCIIKEHHS, HECE BIAMOBITAIBHICTD 34

NIArOTOBKY 3100yBaya Ta CBOEYACHY pealli3alliio HUM €TarlB JUCEepTaliifHoi poOOTH.
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3. @opma arecrauii 3100yBa4iB 0CBITHLO-HAYKOBOI'O PiBHSI

ATecTallis acmipaHTiB 3A1HCHIOETHCS BIAMOBIIHO 10 HABYAIBHOIO TUIAHY
N1ArOTOBKH JOKTOPIB (pimocodii B rany3l NPUPOJHAYMX HAYK 3a cremiaibHicTio 105
[Tpuknanna ¢i3vka 1 HaHOMATEPiaau. Y MPOLEC] MIATOTOBKH JOKTOPIB (pimocodii

BUKOPHUCTOBYIOTH JIB1 JOPMU arecTailii: MOTOYHY Ta MiICYMKOBY.

Iorouyna arecrauist

MeToro moTOYHOi arecTalii € KOHTPOJb 3a BUKOHAHHIM 1HAMBIAYAJIbHOTO
NJIaHy acHipaHTa 3a OCBITHBOKO Ta HAYKOBOK CKIaAOBMMHU. [loTouyHa arecrais
NPOBOAMTHCS OJWMH pa3 Ha MIBpIYYs, PIMEHHS NP0 aTeCcTallil0 achipaHTa
NPUMMAETBCS  BHIMYCKOBOK  Kaeaporo 1 3arBEPIKYETBCS BYCHOK — PaaOro
(baKkyIbTETY/IHCTUTYTY. ACHIPAaHT, 10 HE MPOMIIOB aTecTalliio, BIAPAXOBYEThCS 13
acCHipaHTypy 3a MOJAHHAM (aKyJIbTETY/IHCTUTYTY. SIKIIO acmipaHT HE BUKOHYE
1HIUBIyaJIbHUMA TJ1aH B HAYKOBO-JOCIIITHUALIBKIA CKJIaOBIN, BUMYCKOBA Kadeapa 3a
PE3YABTATOM MIBPIYHOIO 3BITY NOPYIIYE MATAHHS PO BiIpaxyBaHHS 13 aCHIPAHTypH
y MDbKaTeCTaliifHuid nepio.

HigcymkoBa arecramis

MeToro MIACYMKOBOI arecTamii € BCTAaHOBIEHHS BIANOBIAHOCTI PIBHS
NIATOTOBKM BHITYCKHUKIB AaCIIPaHTYpd BHMOIaM OCBITHBO-HAYKOBOi MPOrpaMu
J0KTOpa ¢putocodii B rary31 TPUPOJAHAYMX HayK 3a crienianbHICTIO 105 «[Ipuknagna
¢i13uka Ta HaHoMarepiam». HopmartuBHOK (POPMOKO MIACYMKOBOI arectarii €
NPWIOJHUI 3aXUCT PE3ybTaTiB HAYKOBO-IOCTIAHUIBKOT POOOTH, SIKI MPEACTABIICHI
y BUIJIAII Jaucepraiii. BiH 103BOJiss€ BCTAHOBUTH BIJMOBIIHICTH PIBHS HAYKOBO-
JOCIITHUIBKOT TMIATOTOBKKM aclipaHTa Ta BUMOT, IO BUCYBAKOTHCS JI0 JOKTOPA
¢inocodii B rajry3i NpUpoAHAYMX Hayk 3a crenianbHicTio 105 [Mpuknaana ¢izuka ta
HaHOMAaTEPIaJIH.

Ha mucepramiiiny poboty nokropa ¢imocodii B raay3l NpHPOJIHUYMX HAyK 3a
cnemianbHicTo 105 «IIpuknagna ¢i3uka 1 HaHOMATEPIanNy MOKIAAAETHCS OCHOBHA
JOCHIAHALBKA Ta (axoBa KBami(ikamiifHa QYHKIIS, SIKA BUPAKAETHCS Y 31aTHOCTI
3n00yBavya cTyneHs aokropa ¢uiocodii BECTH CaMOCTIMHWN HAyKOBWH MOUIYK,
BHPILIYBATH MPUKJIAJHI HAYKOB1 3aBJaHHS 1 3A1HCHIOBATH iX HAYKOBE y3araJlbHCHHs

y BUITISAl BIACHOTO BHECKY B PO3BUTOK Cy4YacHO! NpukiIagHoi (izuku. BoHa €
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pE3yAbTATOM  CaMOCTIHHOT HAykoBOi poOOTM  acmipaHTa 1 Mae€  CTaryc
THTENIEKTYAJIBHOTO TPOAYKTY HA MpaBax PyKOIUCY.

OOcsr aucepranli BUPaxOBYETbCS YMOBHUMH APYKOBAaHUMM apkymamu. Jlo
OCHOBHOIO TEKCTY JUCEpTallli BKJIKOYAIOTh PO3AUIM BijJ MOYATKy PYKOMUCY JO
BUCHOBKiB BKJIIOUHO (0€3 CHMCKy Jiteparypu i jojarkie). Horo o6esr
PEKOMEHIOBAHO CTAHOBUTH BiJ 7 10 9 APYKOBAHMX apKyIUiB.

Jucepraiiisi 000B’I3KOBO TEPEBIPSETHCS HA IIariaT. 3aBepuieHa AucepraiiiHa
pobota i aBropedepar ONPHIIOAHIOETHCS Ha o@imiitHoMy caiTi JIporoOUIbKoro
JEPYKABHOTO MEJArOrYHOTO YHIBEPCUTETY 1MeH1 IBaHa dpaHKa.

[TizcymkoBa arecrailisi acmipaHTiB, K1 MOBHICTIO BUkoHa OHIT migrotoBku
OoKTopiB (urocodii B acmipantypi poroOMIBKOro AEP:KABHOTO IMEAArOrTYHOrO
yHIBEpPCHUTETY IMEHI [BaHa ®panka 3a crnenianbHicTio 105 «lIpuknanna ¢izuka ta
HaHOMATEplaJin» 3aBEPLIYETBCS MPUCYIKEHHSAM HAYKOBOIO CTYIEHS JTOKTOP
¢dinocodii 3 BpyuUEHHSM JUIJIOMY JOKTopa (utocodii Ta AoAaTKy, MO €

HEBIJI'EMHOIO YACTUHOIO JAUTIJIOMY.

4. XapakTepucTHKa BHYTPIIIHBOT CHCTEMH 3a0€3MeYeHHS SIKOCTI

3akoHO1aBuO0 0a3010 (POPMYBAHHS CUCTEMHM BHYTPIIIHHOTO 3a0€3MEUCHHS
SAKOCTI B YHIBEPCUTETI BUCTYMAE 3aKkoH YKpainu «lIpo Bumy oceity» (po3ain 5,
crarTs 16). AHaji3 Mpoueayp Ta 3ax0/iB CHCTEMH BHYTPIIIHHOTO 3a0€3MCUEHHS

SAKOCTI B YHIBEPCHUTETI HABOAUTHCA B Tabmuui 1.

Tabnuys 1
Cucrema BHYTPIIHBOTO 3a0€3MEYEHHS SKOCTI B JIpOTOOHIIBKOMY IE€P>KaBHOMY
NEAAroriyHOMY yHiBepcuTeTi iMeHi [Bana dpanka

IIpouenypu ta 3axoau cuctemu | OuiHKa cTaHy (POPMYBaHHS 1 3aCTOCYBaHHS Bl IMOBI THUX
BHYTPILIHBOTO 3a0€3MeUeHHS NpOIEyp Ta 3aXO/iB B YHIBEPCUTETI

SIKOCTI 3T1JHO 3aKOHY YKpaiHU
«I1po BuIy OCBITY»

1) BU3Ha4eHHS npuHIMIiB i | ChopMOBaHO cTpaTeriuHi MJIaHU PO3BUTKY Ta BAOCKOHAJIECHHS
npoueayp 3ade3neueHHs IKOCTI | OCBITHBOI AisUTBHOCTI 3 MiATOTOBKU (haxXiBIIiB 31 eIl aTbHOCTEH
BUIIOI OCBITH 3 ypaxyBaHHsIM 1TOTped PUHKY mparli Ta OCBITHIX

NparHeHb TPOMAJISH.
Pozpobneno «IlonoskeHHs Mpo MmiATrOTOBKY 3100yBayiB BUIIOL
OCBITH CcTyneHs gfokTopa (pinocodii y JAITY imeni [Bana
Dpankay (mporokoa Ne 4 Bix 21.03.2019 p.); «IlonoxenHs mpo
CUCTEMY BHYTPIIIHBOTO 3a0€3MEeYSHHSI SIKOCTI BUINOI OCBITH Y
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JUIITY imeni Iana @panka» (potokon Ne 18 Big 24.12.2015
p.); «ITonoxeHHs MPO KOMICII0 3 MOHITOPHHTY OCBITHBOI
TisUTBHOCTI Ta sikocTi Bumoi ociTa y JAJITY imeni [Bana
@pankay (mporokoa Ne 125 Bix 22.04.2017 p.); «IlonoxenHs
PO KOHTPOJIb Ta OL HIOBAHHS HABYAJIBHUX OCATHEHb OC10, 110
3100yBarOTh BUIIY OCBITY CTYIEHs TOKTOpa ¢izocodii B
acmipaHTypi Ta nmo3a acnipanryporo y JJIITY imeni IBana
Dpankay (mporokoa Ne 4 Bix 21.03.2019 p.); «IlonoxenHs mpo
MOHITOPHHT sikocTi Buioi ociTa y JJIITY imeni Isana
@pankay (mporokoa Ne 7 Bix 27.09. 2011 p.); «IlonoxenHs mpo
BHUBUYEHHS BUOIPKOBUX IUCLUIUTIH B aCiPaHTypl Ta 1034
acmipanryporo JJITY imeni IBana @pankay (mporokon Ne 4 Bix
21.03.2019 p.).

2) 3nifiCHEeHHS
MOHITOPHHTY Ta MePiOANIHOTO
nepersiay OCBITHIX Iporpam

Po3pobneHo MexaHi3M MOHITOPHHTY Ta NMEPIOANTHOTO
Nepersiy OCBITHIX Mporpam 3riaHo 3 «IlonoskeHHsIM mpo
CUCTEMY BHYTPIIIHBOTO 3a0€3MEeYSHHSI SIKOCTI BHIIOi OCBITH Y
JUIITY imeni Iana @panka» (porokon Ne 18 Big 24.12.2015
p.) Ta «IToNokeHHAM PO KOMICIIO 3 MOHITOPHUHTY OCBITHBOI
TisUTBHOCTI Ta sikocTi Buioi ociTy y JJIITY imeni IBana
@pankay (mporokoa Ne 125 Bix 22.04.2017 p.).

CrBopeno Karanor ocBITHIX porpam, sikuil OCTIHHO
onoBmroeThest (URL : http://dspu.edu.ua/infopackstud/)

3) HIOPiYHE OLIHIOBAHHS
3100yBaviB BHIIOi OCBITH Ta
HAYKOBO-TIEarOTYHIX
NPALiBHUKIB 1 peryysipHe
OTIPIUTIOZIHEHHS PE3yJIbTaTIB Ha
oimitinomy caiiti JJJIITY imeni
Isana ®@panka

YnpoBaKeHO MEXaH13M Ol HIOBAHHS HABYAJIbHHUX TOCATHEHb
3100yBayiB BUIIOI OCBITH — IPETEHAEHTIB HA OTPUMAaHHS
CTHIICH/1H; OLIHIOBaHHS HAyKOBO-TIEArori YHHX 1
NearoriyHNX NpariiBHUKIB HA OCHOBI PEHTHHITB HAYKOBO-
JOCII THOI, METOIMYHOI Ta OpraHizauiiHoi pobOTH 1
pPEUTHHTYBaHHS BUKJIAadiB 32 PEe3yJIbTaTAMH AaHKETYBAHHS
CTYICHTIB.

Pospobneno «IlojoxkeHHs PO OpraHi3amito OCBITHBOTO
nporecy B JJIITY imeni Isana ®@panka» (mporokon Nell Bix
30.08.2016 p.); «ITonoxkeHHs PO aTecTaLiio 3000yBayiB
crynens nokropa pinocodii y JAITY imeni [Bana @pankay
(mporokon Ne 4 Bix 21.03.2019 p.); «Ilonoxenns npo kadenpy
JUIITY imeni Iana @panka» (mporokon Ne6 Bix 21.03. 2017
p.); «ITonoxeHHs OpiYHEe PEUTUHTOBE OLIHFOBAHHS POOOTH
HIIII, xadenp Ta HABYAIbHO-HAYKOBUX 1HCTHTYTIB
(bakynbretiB) y AJITY imeni Isana @panka» (mpotokon Ne 12
Bix 20.09.2018 p.); «IlomoskeHHs PO BUILIATY CTUTIEHAIN
CTYAEHTa, aCIipaHTaM i noktopantam JIJIITY imeni Iana
@pankay (mporokoa Ne2 Bix 30.01.2017 p.).

PesynbraTi OIIHIOBaHHS Ta PEUTHHT ONPUITIOAHIOIOTHCS HA
caiiti YHIBEpCUTETY

4) 3abe3neueHHs

M ABUIIeHHS KBaT pikarii
nenaroriyHux, HAyKOBHX 1
HAYKOBO-TIEIArOTHHUX
MpaiiBHUKIB

BinOyBaeTbcst Ha perymsipHiii  ocHoBl 3rimHO 3 Ilpo
3arBepikeHHs1 «llonoxeHHs mMpo migBUINEHHS KBasidikauii Ta
CTAKyBaHHS  HAYKOBO-NENATOTIYHUX TPALIBHUKIB  BHUIIUX
HaBUAJIBbHUX 3aKJafiBy (BianosigHo 1o mucta MOH Ykpaiau 3a
Big 21.07.2014 No 4/3-20-946-14). Benmetrbcst pobora Hang
MOCHJICHHSIM MPAKTUYHOI CKJIaOBOI MiABUIIEHHS KBaJTidikari
HINT xadenp ImasIXoM TPOXOMKEHHS CTaXyBaHb Ha
MiANPUEMCTBAX,  YCTaHOBAX,  OpraHi3amisfX, yd4acti y
MI)KHAPOAHUX TPOEKTaX, 'PAHTOBUX IpOrpamax, HaBYaHHS 32
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6. Marpuus 3a0e3ne4eHHsi IPOrpAMHHUX Pe3yJIbTATIiB HABYAHHS
(ITPH) BiaAmoOBiAHMMH KOMIIOHEHTAMH OCBITHHO-HAYKOBOI IPOTrpamMu

HIndp
TPOTPAMHHX
pe3yIbTaTiB
HABYAHHSI

Indp AMCHHILTIH 32 HABYAJILHAM INTIAHOM
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