


HEPEJIMOBA

OCBITHBO-HAyKOBA POrpaMa € HOPMaTUBHUM JIOKYMEHTOM, SIKAW PErjaMEHTYe
HOPMAaTHBHI, KOMIICTCHTHICTHI, KBaji(piKaliiiHi, OpraHizamiiHi, HaBYaJIbHI,
METOAWYHI Ta HAYKOBI BUMOTM MpPH MIACOTOBII JOKTOPIB  (inocodii 3a
cnemianbHicTo 105 Tlpuknaana ¢izuka Ta HAHOMATEPIAIM rany3i 3HaHb

10 ITpupoaHuyl HAYKH TPETHOTO (OCBITHBO-HAYKOBOI'O) PIBHS BUILOT OCBITH.

OCBITHBO-HAYKOBY MPOrpaMy po3poOJIeHO pOOOUYOI0 FPYyHOK) Y CKITAIL:

1. Bipt Irop CrenanoBuy — 10KkTOp (P13MKO-MATEMATUYHUX HAYK, Tpodecop,
npodecop kapenpu Ppi3ukn, KEpIBHUK poOOUOi rpynu (rapaHT OCBITHBO-HAYKOBOT
nporpamu).

2. IlaBnosewkuii FOpiii BikTropoBu4 — kaHauaar (Hi3MK0-MaTeMaTHYHUX HAYK,
JIOLICHT, TOLICHT Kadeapu (PI3UKH.

3. KaBeubknii Tapac CrenanoBu4 — KaHauaaT (13UKO-MaTEMATHYHUX HAYK,
JIOLICHT, TOLICHT Kadeapu (PI3UKu.

4. linoBcbka Oubra IropiBHa — acmipaHr.

30BHILIHIA PELEH3EHT OCBITHBO-HAYKOBOI MPOrpamMu:

1. Ilapdenioxk Opect ApXunoBHY — JOKTOP (PI3UKO-MaTEMaTUYHUX HAYK,
npodecop, npodecop kadeapu eIEKTPOHIKH 1 eHEPreTUKN YEepHIBEIIBKOTO
HaI[lOHAJILHOTO YHIBepcHTETY iMeHI HOpis DeapkoBrya.

2. Baox Poctucnas OpectoBu4 — JOKTOP (Pi3UKO-MATEMAaTUUYHHMX HAYK,
npodecop, 3acayKEHUH 119 HAYKH 1 TEXHIKK YKpaiHu, TUPEKTOP [HCTUTYTY

¢13uunoi ontrku iMeHi O.I'. Biroxa MOH Vkpainu..

1. IIpodiab 0CBITHBLO-HAYKOBOI IPOrpaMH






OcHoBHuii gokyc
OCBITHHO-HAYKOBOI
NpoOrpamMu Ta

JlocniIskeHHSI B TajIy3l MPUPOAHUYMX HAyK 3a crermiaibHicTio 105
[IpuknagHa ¢i3uka Ta HAHOMAaTEPIaIH.
Kniouoei cnosa: nmpuknansa ¢i3nka, HAHOTEXHOJOTI],

cneniamizamii HaHOMATeplaJii, HAHOEJIEKTPOHIKA, ONTHKA, MarHETH3M,
CIIHTPOHIKA, TOKTOP (iyocodii, BUKIIaAay 3aKJIaay BUIIOI OCBITH.

OcobmuBocTi OCBITHS CKJIaI0Ba MMPOrPaMH 30pl€HTOBaHA HA BUBYEHHS 3aralibHO-

nporpamu OCBITHIX 1  mpodeciiiHO-CIIpsIMOBaHUX  KypciB 3 obracTi

NpUKIaTHOI Pi3uKku  Ta HaHOMATepiaiB, METOANKHU
TOCHI THUIBKO- EeKCIepUMEHTaIbHOI pPOOOTH Ta TMiABHILICHHS i
epextuBHocTi. HaykoBa ckmamoBa  OHII  chopsimoBana  Ha
Oe3mocepenHE  BHKOHAHHS HAyKOBO IOCTIJUKEHHSI 3 aKTyaJbHOL
TEMH, CHCTEMHYy MIATOTOBKY [ucepTamiiHoi pobotm Ta ii
nyOJIYHAN 3aXHCT.

OCBITHBO-HAayKOBA MPOrpama;

— Mae 4iTKO c(hopMyJIbOBaHI LI, Kl BiANOBIJAIOTH MiCii Ta
cTparerii 3aKjaay BUIIOI OCBITH, MOTpedaM 3alliKaBJICHUX CTOPIH,
TEH/ICHLISIM pO3BUTKY creuiaibHocT! «105 [Ipuknanna ¢izuka ta
HaHOMATEepIaJIWy, PUHKY Ipalli, TaTy3€BOr0 Ta PEriOHAITbHOTO
KOHTEKCTY, a TAKOXK JTOCBIAY aHAJIOTIYHUX BITYM3HIHHUX OCBITHIX
nporpam;

— HaJ1a€ MOJJIUBICTD IOCATTH Pe3yJIbTaTiB HABUAHHS, SIKi
BIZIMOBI1al0Th BIUMOTraM HarioHanbHOT paMku kBati(ikamii s
BIATIOBIAHOTO KBaJi (piKamifHOTO PiBHS,

— Mag YiTKy CTPYKTYPY 3MICTY, JIOTIYHY B32€EMOIOB’ SI3aHY CUCTEMY
HAaBUAJIbHUX TUCLHUIUIIH, sIKA BIAMOBI A€ PEAMETHi# obmacTi
CITELIaJIbHOCTI;

— nependayae GOpMyBaHHS FOTOBHOCTI 3100yBada J0 3aCTOCYBAaHHS
1HHOBAaLII HHUX TearoriYHUX, IICUXOJIOTIYHUX Ta 1HpopMaLiHHO-
KOMYHIKaL[ THIX TEXHOJIOT1H y podeciiHil AisITbHOCTI BUKJIagajda
3aKJjIany BUINOI OCBITH, TOCHITHUKA,

— cripusie HaOyTTIO 3700yBadaMu coLiabHUX HaBUYOK (softskills),
110 BiAMOBIAOTh 3asIBJICHUM LIIJISIM;

— 3abe3nedyeHa MaTepiabHO-TEXHIYHUMHU (0107110TeKa, KOMIT FOTEePHI
KJacy, 1Hma iH}pacTpykrypa, obagHaHHs, yCTATKYBaHHS TOIIO) Ta
HAaBUYAJIbHO-METOJUYHUMH PECYPCaMu,

— BPaxOBY€ HayKOBI IHTEPECH HAYKOBHX KEPIBHHKIB Ta aCIiPAHTIB 1
ixHIO TpodeciiiHy MiArOTOBKY;

— IO3BOJISIE BU3HAYUTH 1HIUBI IyaJIbHY OCBITHBO-HAYKOBY
TPAEKTOPIIO Ta POLMIUPUTH KBaJTi(iKaLifiHI MOXKIIUBOCTI 32 paXyHOK
HaOyTTS KOMITETEHTHOCTEH 3 OJIOKY BHOIPKOBUX TUCIHILIIH
BIATIOBIAHO 10 HAIPSIMIB HAYKOBUX IOCIII’KEHb;

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

— 3a0e3medye 31aTHICTb POBENEHHS i anpodarii pe3yipTaTiB
HAYKOBHX JOCJIKEHb aCIliPaHTIiB BiAMOBIAHO TEMATHKH iXHIX
HAyKOBHUX poOIT (miaroToBka myOmikarii y HayKOBUX (PaxOBUX
BU/IAHHSX, Y T. 4. IHAEKCOBAHUX Y MI)KHAPOAHUX HAYKOBO-
meTpuuHuX 06a3ax Web of Science ta Scopus, momnosizni Ha
KOH(pepeHIIisIX, HAYKOBUX CEMiHapax, JOCTYI IO BUKOPUCTAHHS
HAYKOBHX J1adopaTopili, obnagHaHHs TOMIO),










NPOrpaMHOro  3a0e3MeueHHs  [UIsI  NPOBENEHHS  HAYKOBHUX
TOCII I>KEeHb.

3K06. BMiHHS npaifoBaTH i3 HAYKOMETPUYHUMH 0a3aMu TaHUX 3
METOI0 BHKOHAHHS BJACHOTO HAYKOBOTO JOCHIJDKEHHS Ta
BUKOPUCTOBYBATH  1HTEPHET-TEXHOJIOTl  Ajsl  opraHisamii i
3a0e3meueHHs BJIaCHOI HAyKOBOi, MENaroriyHol Ta 1HHOBALIWHOL
TisUTbHOCTI, y MIATOTOBLI HAyKOBHX MyOJiKawiii, 3BITIB, IIJIOBOI
Ta 0COOUCTOI MOKYMEHTAalli.

3K07. 3nmaTHICTb BUSBIATH, CTABUTH Ta BUPILIyBaTH NpPOOIEMH,
reHepyBatu iAei, po3poONATH Ta  YOPABISATA  HAYKOBUMU
NPOEKTaMH, CIJIKYBaTHUCA B TMpodeciiHOMYy cepenoBUIll Ta 3
NpeACTaBHUKAMH 1HIMX mnpodecii y  HallOHATBbHOMY Ta
MI’KHaPOAHOMY KOHTEKCTI.

3K08. 3 naTHICTb CIiNKyBaTHCS 3 HOCISIMH MOBH 1HIIUX JEPIKaB,
KOPUCTYBaTHCS {HIIIOMOBHUMH iH(popMaLi THUMHI
pecypcaMu, BHUKOPHCTOBYBaTH 3apyOi’KHUN IOCBIA y peaizamii
3aBIaHb BJIACHOTO JIOCII)KEHHsI, 3aCTOCOBYBATH 1HO3€MHY MOBY
y CaMOOCBITHIN HisSJIBHOCTI

3K09. 3natHicTh hi (o) cy0’ekT-00’ €KTHOI B3aeMOi,
npe3eHTanli HayKOBUX HOpPOOOK Ta 11el, BOJIOJMIHHA HAYKOBHM
CTHJIEM BUKJIAIy MaTepiajy IOCIIIKEHHS.

3K10. 3patHicTs 10 poOOTH B KOMaHI, BMIHHS ~ MOTHBYBaTH
{HIINX, TOTOBHICTB JI0 YYacTl y MIJKHAPOJIHUX HAYKOBUX MPOEKTAX.

daxosi
KOMIIETEHTHOCTI
cnenianbHocTi (PK)

®DKO01. 3naTHICTE A0 CBIIOMOTO HAYKOBOT'O CBITOTIISAY 1
pedeKCUBHOTO YIOPSAKOBAHOTO MUCIIEHHSI, 1O IUJIaHyBaHHS,
opraHizauii 1 MPOBENEHHS HAYKOBUX JOCIII’KEHb, T€HEPYBaHHS
HOBHX 171efi MPY BUPIIIEHHI JOCIIAHULBKUX 1 MPAKTUYHUX 3aBIAHb.
®KO02. I'muboki 3HaHHA Ta PO3YMIHHS HAHOLIBIN aKTyaJbHUX
npobjeM Ta JOCATHEHb B oO0Oiacti NpUKIamHOi (PI3UKK Ta
HaHOMAaTEpiaiB.

®KO03. 3naTHicTh BU3HAYATH 3aBAAHHS (I3MYHOTO EKCIIEPUMEHTY,
CaMOCTIfHO MPOBOJIMTH €KCIIEPUMEHTANIbHI JOCII IPKEHH3a
JOMOMOIOK0  CY4acHOro OOJaJHAHHS Ta BUMIPIOBAIBHOL
amapaTypu, HAKOMYYBATH Ta aHAJII3yBATH JIaHl, OLIIHIOBATH
MOYUINBI TOXUOKH Ta HEBU3HAYEHOCTI.

®DK04. 31aTHICTD OCMHCIIOBATH Ta AaHAN3YBaTH pE3yJbTaTH
ExcriepuMeHTanbHUX TOCTIIKEHb, BCTAHOBIIFOBATH 3B’ S30K3
TEOPETHYHUMH MOJEINISIMH, BUPI3HSITH 13 HAKOITMYEHHX
CTIIOCTEPE)KEHD BIATBOPIOBAHI €KCIIEPUMEHTANIbHI (PAKTH.

®KO0S. 3naTHiCcTh Oprani3oByBaTH HaBYAJIBHUIN TPOLIEC,
SPOBOAMTH MPAKTHUYHI Ta JaOOPATOPHI 3aHATTS 3 (PI3UUHUX
OUCIHUILIIH Y 3aKJTajjaX BHIIOI OCBITH.

®KO06. 3naTHiCTh 10 PO3yMIHHS IPEAMETHOI 00JacTi 32 00paHuM
HAYKOBHUM HANpsiIMOM Ta OCBITHBOKO MAISUIBHICTIO Ta
31aTHICTb OTPUMYBATH JOAATKOBI 3HAHHS 32 HANIPSIMKOM HayKOBHX
JOCII I’KeHb, T€HEPYBATH HAYKOBI TIMOTE3H.

®DKO07. 3natHicTh 0OMpaTH METOU Ta KPUTEPIi OLIIHKH

TOCI IPKEHHS BIATIOBLAHO JI0 LiJIeH Ta 3aBaHb HAYKOBOT'O MPOEKTY,
IHTEpPIIPETYBATH PE3yJIbTATH HAYKOBUX AOCIHIKEHb, IPOBOAMUTH X
KOPEKTHHI aHaJI3 Ta y3arajbHeHHSI.

®DKO08. 3natHicTh 10 BIPOBAKEHHSI HOBUX 3HAHb (HAYKOBHX




JaHWX) B HAYKY, OCBITY Ta 1HIII CEKTOPH CYCITIJIbCTBA.

®K09. 3naTHICTE pO3YMITH Ta 3aCTOCOBYBATH LU(PPOBI TEXHOJIOTIi
Ta MPHUKJIAAHI MAaTeMaTH4YHI MAKeTH U1 PO3B’sI3yBaHHS
bi3nYHMX 3a1a4, aHami3y pe3yJbTaTiB EKCIIEPUMEHTAIbHIX
JOCII I’KEHb, MOAEIFOBAHHS (PI3UUHHUX MPOLECIB T CHCTEM.

®K10. 3natHicTh popMyrOBaTH 3a1a4l, K1 CTOATH epen Pi3UKO
KOHJIEHCOBAHUX, KBAHTOBUX Ta HU3BKOPO3MiPHHUX CUCTEM Y
CYy4aCHOMY CBITI, 3aCTOCYBATH 3aKOHH (PI3UKH TBEPAOrO TiJia Ta
KBaHTOBOPO3MIPHUX CUCTEM IPU BUPIIIEHH] MPUKIATHAX 33a4.
®K11. 3natHicTe popmymoBaTH 3amadi, SKI CTOSTH IEpen
TBEPIOTIJIBHOK EJIEKTPOHIKOI B Cy4aCHOMY CBITI,
BUKOPHCTOBYBATH OTPHMaHI 3HAaHHS IJIsl NPABUJIBHOTO OIHCY
¢biznyHEX TpoueciB y QYyHKIIOHANBHUX CTPYKTYypax,
€JIEKTPOHHUX Ta TBEPAOTUILHUXNIIPUIIAIAX 3 BPAXYBAHHIM iX
KOHCTPYKTUBHHUX OCOOJMBOCTEH.

®K12. 3naTHicTh aHANI3yBaTH POOOTY CYHaCHHUX MPUIIAALB
TBEPAOTIJIBHOI €JIEKTPOHIKH Ta ONTOENEKTPOHIKH, BU3HAYATH 1X
napameTpH Ta XapaKTePUCTUKH.

®K13. 3patHicTh rpaMOTHO (HOPMYJIIFOBATH 3314, SIKi CTOSITh
nepe]] eNIEKTPOHHOK TIPOMUCIIOBICTIO B CYy4aCHOMY CBITI, BIJIBHO
NPOBOAUTH aHAI THUHUI OMHUC CYYaCHUX TEXHOJIOT1 i BUPOOHUIITBA
MaTepiajiB ik MIKPO- Ta HAHOEIEKTPOHIKH.

®DK14. 31aTHICTb MOSICHUTU TEXHOJIOTTIO BUPOIIYBAHHS

HAIT BIIPOBITHUKOBHX MaTepialiiB JIsI MiKPOEJIEKTPOHIKH,
BHU3HAYATH TEXHOJIOTI4HI Je(heKTH KPUCTANIYHOI CTPYKTYPH, IO
BHOCSITBCSI TIPU BUTOTOBJICHHI MPHJIA/IIB €JIEKTPOHHOI TEXHIKH,
MOSICHUTH KOHCTPYKLIHHI Ta TEXHOJIOT14HI 0COOIMBOCTI
€JIEKTPOHHUX MPUIIAAIB Ta IHTETPATBHUX MiKPOCXEM.

®DK15. 3natHicTh BUSHAYATH HEOOX1AHI METOIN KOHTPOJIFO Ta
aHaJli3y MOHOKPHCTATIYHHUX Ta IUTIBKOBHX CTPYKTYD,
OOI'PyHTOBYBaTH BUKOPHCTAHHS BICOKOTOUHHUX 1 HEPYHHIBHUX
3ac00iB BUMIPIOBAHHS IJIS1 TEXHOJIOTTYHOTO KOHTPOJTIO.

®K16. 3naTHICTE BUMIPIOBATH OCHOBHI XapaKTEPUCTHKH Ta
PO3paxoByBaTH MapaMeTPH MaTepialiiB i KOMIIOHEHTIB €JIEKTPOHHOI
TEXHIKH, aHaJI3yBaTH BIUIUB MapaMETPiB MaTepiasiB 1 30BHIIIHIX
YIHHUKIB HA XapaKTEPUCTUKHU Ta MapaMeTPH eJIeKTPOHHUX
NPUJIAIB 1 MPUCTPOIB / 3AATHICTD 3aCTOCOBYBATH 3HAHHS PO
KPUCTAJIN IJIsl IPOTHO3YBAHHSI OICPIKAHHS MaTepiajiB 3 HaNepen
3aJaHIM KOMIUIEKCOM BJIACTUBOCTEH, BUKOPHUCTOBYBATH KOMIJIEKC
CY4aCHUX METOIB CTPYKTYPHOTO aHAJI3y MaTepiais;
{HTEpPIIPETYBATH OTPUMAHI PE3yJIbTATH 3 METOIO OLIi HIOBAHHS
MOYJIMBOCTEH BUKOPUCTAHHS TOCIIDKEHUX MaTepiaiB ISt
KOHKPETHHX YMOB iX eKCIuTyaTamii.

®K17. 3natHicTh OOI'pyHTOBYBaTH NEPCIEeKTUBU Ta
rajysi 3aCTOCYBaHHS CIeliaJbHUX MaTepialiB (HaHOMaTepiaiis,
HAHOMOPOLIKIB, HAHOCTPYKTYP, QyJIepeHiB, MArHITHUX MaTepiais,
MartepiaiiB O10€NeKTPOHIKN) / 3IaTHICTb XapaKTePH3yBaTH
BJIACTUBOCTI Ta MapaMeTpH MOBEPXHI OCHOBHUX MaTepialiB
€JIEKTPOHIKH, ONTHMI3yBaTH TEXHOJIOTI0 TOBEPXHEBOI 00POOKH,
i A0MpPaTH eKCIIEPUMEHTATbHI METOUKH JIJIsl BU3HAYECHHS 33JaHNUX
napamMeTpiB MOBEPXHI.







IPH13. Binbuparu Ta aHanizyBaTH iHQOpMALIIO 3 TEMU HAyKOBOTO
JOCTIIKeHHS, (POPMYJTFOBATH HOTO METY i 3a/1adi, IPOBOUTH
MOLTYK T'PAHTIB, CAMOCTIITHO BU3HAYATH MPIOPUTETH HAYKOBOTO
TOCIIIPKEHHS, TUIAHYBaTH TPOEKTHY HAYKOBY [iSUTBHICTB,
NPOBOAUTH HAYKOBI JOCIIIKEHHs, CAMOOPTaHI30BYBATHCH 1
CaMOBIOCKOHAJFOBATHCh.

ITPH14. BukopucroByBaTt 1HpOpMAaLiifHI TEXHOJOTi A
HaOyTTS Ta PO3IIMPEHHS 3HAHb 3 TEMATUKH HAyKOBOTO

TOCII IPKEHHS, IPE3EHTYBATH Ta OQOPMIITU PE3yJIbTATH 3T1AHO
BUMOT..

IPH15. JloriuHo OynyBaTH CTPYKTYpPy HAYKOBOTO JOCIHIKEHHS,
e(peKTUBHO BUKOPUCTOBYBATH CTAHAAPTHI MPHJIAIH,
eKCTIEpUMEHTAIbHO-OCII IHUALIPKE, TEXHOJOrIuHe OOJagHaHHS
Ta YCTaTKyBaHHs, MPOTrpaMHe 3a0e3NeUeHHs I aHaJl3y
TOCTIIKyBAaHUX 00’ €KTIB.

ITPH16. CTBOprOBAaTH TEXHOJIOTIYHY JOKYMEHTALIIO 1 OLIHIOBATH
TEXHIKO-€KOHOMIYHI Ta €KOJOTiYHI HACJNiJKH BHKOPHCTAHHS THX
YH {HIIMX PEYOBMH Ta MaTepiasiiB, TEXHOJOTIYHUX 3aco0iB,
K1 3a0e31meuyroTh He0OX1/1HI TOKa3HUKH SKOCTI.

IMPH17. OuiHroBaTH MEXaHiYHI, TEXHOJOTI4YHI, (Pi3u4Hi
BJIACTUBOCTI, CTPYKTYPY Ta (pa3oBUil CKJIaA IOCIIIKYBAaHUX YH
OZIep’KyBAaHUX PEUOBHH 1 MaTepiajiB 3 BAKOPUCTAHHIM CyYaCHHUX
TEXHIYHHX 3ac001B Ta METOIUK (EIEKTPOHHOI MIKPOCKOTIi,
IMITeJaHCHOI CIIEKTPOCKOMi1, PEHTT€HOCTPYKTYPHOTO aHai3y,
criekTpodOTOMETPIi TOIIO).

ITPH18. ®opmymoBaTH OCHOBHI BUMOTH 10 KOHCTPYKIIHHOTO
3a0e3meueHHs, CYMICHOCTI aKTHBHHX 1 HEAKTUBHUX KOMITOHEHTIB
NPUCTPOIO, YMOB XiMIYHOI Ta €JIEKTPOXIMIYHOI CTIKOCTI €IEMEHTIB
KOPITyCHOI 0a3u, MPUHLIUIIB KOMITAKTYBAaHHS Ta repMeTH3alii,
NPUHLHIIB 1 CXeM KOHCTPYKLIHHOTO BUPILIEHHS, IO 3a0€3MeUy0Th
HAMBHIY BiAa4y aKTHBHOI MiJCUCTEMH MPUCTPOIO.

ITPH19. IIpawroBaTy Ha KOMIT IOTEPHI A TEXHIL Ta
BUKOPHCTOBYBATH CIIELIiali30BaHE MPOrpaMHe 3a0€3MeUEeHHS IS
NPOEKTYBAHHSI, MOJEIIOBAHHS 1 PO3PaXyHKY OCHOBHUX (BI3UUHHX
BJIACTUBOCTEH TOCII?KYBaHUX 00’ €KTIB Ta TEXHOJIOTIYHUX
PEKUMIB.

Komynikanis

IIPH 20. YMinHs OynyBatu cy0’ ekT-cy0’ €KTHY
B32€EMOJIII0, JOTPUMYBATHCA TpPaBUI €(PEeKTUBHOI KOMYyHiKauii,
NPOSIBJIATH JIIAEPCHKUH MOTEHLIA.

ITPH21. YMmiHHs 3HaHTH HEOOX1IHY 1H(pOpManito 3 iHGopMaLiiTHUX
JDKepen BIAMOBIMHO 10 mpoOJieMH HAYKOBOTO OCIIKSHHS,
OpPraHi30BYBAaTH HAYKOBY KOMYHIKALIK, BHKOPHCTOBYIOUH
3HAHHS aHIIMCHKOI MOBH, a TaKOXX BOJIOAITH aHIJIHCbKUM
aKaJIeMIYHUM TTCbMOM.

ITPH22. YMiHHS rOTYBaTH arunkauiitay GopMy 1HO3EMHOI MOBOIO,
KOPUCTYBATHCA 1HIIOMOBHHMHU 1HQOPMALITHIMU peCypcamy,
SIKI 3HAXOIATBCSI Y BIOAKPUTOMY MAOCTYII HAyKOMETPUYHHX 0a3
Ta CaMOCTIHHO rOTYBaTH HAayKOBI MmyOikaryii 10 3apyOisKHUX
BUJIaHb.

ABTOHOMISI TA
BIINOBIAAJILHICTD

IMPH23. Jlisitii, AOTPUMYIOYUCH MPUHIIUIIB COLIATbHOI
BIATIOBIAAJIPHOCTI, HA OCHOBI €THYHUX MIPKYyBaHb (MOTHBIB),
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3aKJIafaMyd BHUINOI OCBITH 3apyO’KHUX KpaiH-NIAPTHEPIB.
Hapuanus 3niACHIOETBCS 32 YMOBH BOJIOZIHHS 3100yBauaMi MOBOIO HABYAHHS
iHO3eMHHX Ha PiBHI TOCTATHHOMY JJISl 3ACBOEHHS HABYAJILHOTO MaTepiay Ta 3a
3100yBa4iB BHIIOT YMOBH YCHIIITHOTO MPOXOKEHHSI BCTYITHUX BUMPOOYBaHb.
OCBITH
2. IlepeJiik KOMIIOHEHT OCBITHHO-HAYKOBOI MPOIrPaMHM Ta iX JIOTiYHA

MOCJIAOBHICTEL

XapakrepucTuka ocBiTHbOI KOMnoHenTn OHII

Tepmin HaBuyanHs 3a OHII craHOBUTE 4 pOKM 3a OYHOI/3a04YHOKO (popMaMu

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

TPETHOTO  (OCBITHBO-HAYKOBOI'O) PIBHS BHINOI OCBITH 31

[Tpuknanna (i3rka Ta HAHOMATEPIAJIM.

CHellaibHOCT1

105

OCBITHIi KOMIOHEHT NpOorpaMu nependadyac BUOKPEMIICHHST HOPMATUBHUX 1

BAOIPKOBUX HABYAJIBHUX JUCUMIUTIH LUKIIB 3arajibHOi 1 Tpo(eciiiHOi MiArOTOBKH,

NPAKTUYHOI MiATOTOBKH, CEMECTPOBHX BUAIB KOHTPOJIIO Ta MIACYMKOBHX arecTarii.

3araneuuii 00csar OHIT —50 kpemutiB. Oqun kpeaut €KTC Bianosigae 30 roguHam

3arajibHOIr0O HAaB4YaJIbHOI'O HABAHTAKCHHA.

2.1. epenixk kommonent OHII

Kon n/n Komnonentun OHII ®opma
KinbkicTb | miacymkoBoro
KpeauTiB KOHTPOJIIO
1. OCBITHIM KOMIIOHEHT OHIT
1. 1. O60B’si3k0Bi komnonentu OHII
1.1.1. Iuka 3araJbHOT MiATOTOBKH
OK3 1 ®Diynocodist sIKk JOCBIT MUCICHHS 4 eK3aMeH
OK3 2 Ilemarorika BUIIOI ITKOJIN 3 3aJIK
OK33 CyuacHi iH(popMarifiHi TEXHONOTIi Y HAyKOBIiH 3 3aJIK
TISUTBHOCTI
OK3 4 YnpaBiiHHS HAYyKOBUMH MPOEKTAMH Ta PEECTPALILS 3 3aJIK
NPaB 1HTEJNEKTYaJIbHOI BJIACHOCTI
OK3 5 HayxoBa KOMyHiKaLlisl aHIJI HCBKOK MOBOKO 4 3aJIK
OK3 6 AHTIIIChKE aKaaeMidHe HIChMO 4 €K3aMeH
Bceboro: 21
1.1.2. Hukxa npodeciiiHoi miAroroBKu
OKII 1 Teopist KOHIEHCOBAHMX 1 KBAHTOBOPO3MIPHUX CHCTEM 3 €K3aMeH
OKII2 | TBepmoTiibHA €IEKTPOHIKA TA ONTOEJNEKTPOHIKA 3 €K3aMeH
OKII3 | TexHoJOri4HI MPOLIECH MIKPO- Ta HAHOEJIEKTPOHIKU 3 €K3aMeH
OKII4 | HaykoBo-nenmarorigyia rmpaxkTHKa 6 3anik (nud)
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Bceboro:

15

3arannHuii 00cAr 000B’A3K0BHX OCBITHIX KOMIIOHEHT:

36

1.2. Bu0ipkoBi 0CBiTHi KOMIOHEHTH

(acnipanm eubupae 00Hy OUCHUNIIRY 3 KOMHCHO20 B1OKY)

1.2.1. Ilykn 3arajpHOI M ATOTOBKH

BK31 BubipkoBui 0cBiTHiHi KOMIIOHEHT 3 6.J0KYy 1 3 3aJIK
BK3 1.1 | Meronomnorisi HayKOBHX JOCIIIJKEHb Y MPUPOTHUUNX
HayKax
BK3 1.2 | AxrtyanbHi npobieMu CydacHOI eAaroriku
BK3 1.3 | AxryanbHi npobiemMu cy4acHOi CUXOJIOT1i
BK3 1.4 | Ilpioputern i miHHOCTI OCOOUCTICHOTO
CaMOCTBEP/IKEHHSI y THU(POBY €TIOXY
BK3 1.5 | Ilcuxomorisi 310poB’st 0COOUCTOCTI
Bceroro: 3
1.2.2. lHuxa npodeciiiHoi MiATOTOBKH
BKII1 | BubipkoBuii ocBiTHiii KOMNIIOHEHT 3 0J10KY 1 4 3aJIK
(Hugposa erekmponika)
BKII 1.1 | Lludposi TexHONOTIi Ta MPUKIATHI MATEMATHIH]
MaKEeTH
BKII 1.2 | Mikpo- Ta HAHOCHCTEMHA TEXHIKa
BKIT 1.3 | CxemMoTexHiKa Ta eJIEKTPOHIKA
BKII 1.4 | HanoTexHoJor1i Ta HAHOIPUCTPOI
BKII 2 | BubipkoBuii ocBiTHiii KOMIOHEHT 3 0JIOKY 2 4 3aJIK
(Enekmponne mamepianio3nasecmeo)
BKII2.1 | CriemianpHi po3aiiu MaTepialo3HABCTBA
BKII2.2 | Meronu CTPpyKTypHOTO aHAJI3y Ta OCHOBH
Kkpucraiorpadii
BKII 2.3 | Marepianu cy4acHOI TEXHIKH
BKII 2.4 | ®i3uka Ta XiMisi IOBEPXHI
BKII 3 | BubipkoBuii ocBiTHiii KOMIOHEHT 3 0JI0KY 3 3 3aIIK
(biomeouuna erexkmponira)
BKII3.1 | BubipkoBi METOAM JOCIIIKEHb XapaKTEPUCTHK Ta
BJIACTUBOCTEH MaTepiaiiBb
BKII3.2 | BbioenekTpoHika Ta MOJIEKYJISIPHA €IEKTPOHIKA
BKII 3.3 | Ilna3moBi Ta iazepHi MeTonu y Oiodi3uri
BKII3.4 | ®i3uko-xiMiuHI METOIU aHAJI3y Ta CTATUCTHKU TAHUX Y
MpUKIATHIH (i3uii
Bceroro: 11
3aranpHUI 0OCST 32 OCBITHIM KOMIIOHEHTaMH LUKy (axoBoi 14
M ATOTOBKU
3aranbHuil 00CAT OCBITHIX KOMIIOHEHT 50

XapaxkrepucTuka HaykoBoi komnoHentu OHII
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HaykxoBa xomnonenta OHII nepenbavyae mpoBEACHHS aCMipaHTOM BJIACHOTO
HAyKOBOTO JOCHIIKEHHS MMiJI KEPIBHULITBOM HAYKOBOIO KEPIBHHKA Ta O()OPMIIEHHS
HOro pe3yJibTaTiB y BUMJISAL T€3 AOMOBIICH, HAYKOBUX CTATCH qucepTailii.

HaykoBa kommoHeHTa mnepeadavae Takl BHAM JISUTBHOCTI: OMpPALFOBAHHS
JTITEPATYPHUX JUKEPEN 3a TEMOKO JOCIIHKCHHS, IJIJAHYBAHHS Ta MATOTOBKA HAYKOBUX
€KCIIEPUMEHTIB, TPOBEACHHS HAYKOBHUX EKCIIEPUMEHTIB Ta iX aHAJI3; OMPUIIFOHCHHS
pe3yAbTaTIB  HAYKOBOTO JOCHKEHHS (Yy4acTb Y HAYKOBUX KOH(EPEHUISX,
omyOJIIKyBaHHS Te3 [OMOBIACH, cTaTei), o(opMmieHHs muceprauniiiHoi poboTH;
arecTanis (3axXucT Aucepraiii).

HaykoBo-aocnigHa poOoTa BAKOHYEThCS B MEXKAX TEMH JUCEPTALIAHOT POOOTH
Ta € ocHOBHMM KomnoHeHToM OHIL 3a mepiog HaBYaHHS B acmipaHTypi 3100yBay
HABYAETHCA CAMOCTIMHO 3[1HCHIOBATM HAYKOBWH MOIIyK, 30MpatH i aHami3yBaTw
JDKepenbHy 0a3zy, o0WpaTtd METOAM JOCHIKECHHS, MNPOBOJWUTH JJOCHIIHULBKY
TISUTBHICTh, OOpOONSATH AaHI Ta BUKOPHUCTOBYBATH iX JJsi NMEPEBIPKHM OCHOBHOI
rinore3n aucepranii. H/IP BUKOHyeTbCs MiJ KEPIBHULTBOM HAyKOBOTO KEPIBHHKA,
KM MOKE KOPUTYBATH Nepedir HAYKOBOTO TOCIIIKCHHS, HECE BIAMOBIJANBHICTD 32

NIArOTOBKY 3100yBaya Ta CBOEYACHY pealli3alliio HUM €TarlB JucepTaniiiHoi poOoTH.
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3. @opma arecrauii 3100yBa4iB 0CBITHBO-HAYKOBOI'O PiBHS

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 arectanii € KOHTPOJb 3a BHUKOHAHHSAM 1H/AMBIIYaJIbHOTO
NJIaHy acHipaHTa 3a OCBITHBOKO Ta HAYKOBOK CKIaAOBMMHU. [loTouyHa arecrais
NPOBOAMTHCS OJWMH pa3 Ha MIBpIYYs, PIMEHHS NP0 aTeCcTallil0 achipaHTa
NPUIMAETBCS  BHIYCKOBOK Kaeaporo 1 3aTBEPUKYETBCS BYCHOK  PAAOK0
($aKkyIbTETY/IHCTUTYTY. ACHIPAHT, 110 HE MPOMIIOB arecTalliio, BiAPAaXOBYEThCS 13
acCHipaHTypy 3a MOJAHHAM (aKyJIbTETY/IHCTUTYTY. SIKIIO acmipaHT HE BUKOHYE
1HIUBIyaJIbHUMA TJ1aH B HAYKOBO-JOCIIITHUALIBKIA CKJIaOBIN, BUMYCKOBA Kadeapa 3a
PE3YABTATOM MIBPIYHOIO 3BITY MOPYIIYE MUTAHHS NP0 BiIpaxyBaHHs 13 aCIPaHTypH
y MDbKaTeCTaliifHuid nepio.

HigcymkoBa arecramis

MeToro MIACYMKOBOI arecTamii € BCTAaHOBIEHHS BIANOBIAHOCTI PIBHS
NIATOTOBKM BHITYCKHUKIB AaCIIPaHTYpd BHMOIaM OCBITHBO-HAYKOBOi MPOrpaMu
nokropa (imocodii B ramysi NpupoaHUYMX Hayk 3a cnemianbHicTio 105 Tpuknaana
¢i3uka Ta Ha”Homarepiamu. HopmatuBHOK (HOPMOIO MIJCYMKOBOi arecramii €
NPWIOJHUI 3aXUCT PE3YJIbTaTIB HAYKOBO-AO0CHI THALBKOI POOOTH, SIKI TPEICTABIICHI
y BUDNISAL aucepTailii. BiH 103BoJissl€ BCTAHOBUTH BIJIOBITHICTH PIBHS HAyKOBO-
JOCIITHUIBKOT TMIATOTOBKKM aclipaHTa Ta BUMOT, IO BUCYBAKOTHCS JI0 JOKTOPA
¢inocodii B rary3i NpUPOAHAYMX HayK 3a cnenianbHicTio 105 [Mpuknaana dizuka ta
HaHOMAaTEPIaJIH.

Ha mucepramiiiny po6oty pokropa ¢imocodii B raay3l NpHPOJIHUYMX HAyK 3a
cnemianbHicTiO 105 TlpuknanHa ¢i3uka 1 HaHOMATEPiaJid MOKIAJAETHCS OCHOBHA
JOCHIAHALBKA Ta (axoBa KBami(ikamiifHa (QyHKIIS, sIKA BUPAKAETHCS y 3aTHOCTI
3n00yBavya cTyneHs aokropa ¢uiocodii BECTH CaMOCTIMHWN HAyKOBWH MOUIYK,

BHPILIYBATH NPUKIIAH] HAYKOBI 3aBJAHHS 1 3A1HCHIOBATH iX HAYKOBE Y3araJbHCHHS
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y BHIJISIII BJJACHOTO BHECKY B PO3BHTOK CydacHOi mpukinaaHoi (izuku. Bona €
pPE3yABTATOM  CaMOCTIHHOT HaykoBOi poOOTHM acmipaHTa 1 Ma€  CTaryc
IHTEJIEKTYAJIbBHOTO MPOAYKTY Ha MpaBax pykonucy. Jucepranis 000B’SI3KOBO
MEPEBIPAETHCS Ha IUIariaT. 3aBepilicHa aucepTalliiina podota il aBropedepar
ONPUJIIOJIHIOEThCST  HAa  OoQiiiHOMY  caiiTi  JIporoOMIBKOro  JIEP>KaBHOTO
NEAAroriyHOrO yHIBEPCUTETY iIMEHI [BaHa dpaHka.

[TizcymkoBa arecrailisi acipaHTiB, K1 MOBHICTIO BUkoHa OHIT miarotoBku
OoKTOopiB (urocodii B acmipaHTypi poroOMIBKOro AECPKABHOTO MEAArOTTYHOIO
yHIBEpPCHUTETY 1MEH1 [Bana dpanka 3a crnenianeHicTio 105 Tlpuknagna ¢i3uka ta
HaHOMATEplaJid  3aBEPIIYETbCS MPUCY/UKCHHSIM HAYKOBOTO CTYIEHS JTOKTOP
¢dinocodii 3 BpyuUEHHSM JUIJIOMY JOKTopa (utocodii Ta A0AaTKy, MO €

HEBIJI'EMHOIO YACTUHOIO JAUIIJIOMY.

4. XapakTepucTuKa BHYTPIIIHBOT CHCTEMH 3a0€3MeYeHHS SIKOCTi

3akoHO1aBuO0 0a3010 (POPMYBAHHS CUCTEMH BHYTPIIIHHOTO 3a0€3MEUCHHS
SAKOCTI B YHIBEPCUTETI BUCTYMAe 3aKkoH YKpainu «IIpo Bumy ocBity» (po3ain 5,

cTatTst 16). Amanis npouenyp Ta 3aXOiiB CHCTEMH BHYTpPILIHBOTO 3a0€3MEUeHHs SIKOCTI B

YHiBepcuTeTI HABOAUTHCS B Tabmut 1.

Tabmmus 1
Cucrema BHyTpIIIHBOTO 3a0e3NeUeHHsI AKOCTI B JIpOroOUIIbKOMY ep>KaBHOMY IMeIaroriyHOMy
yHiBepcuTeTi iMeHl IBaHa PpaHka

IIpouenypu ta 3axoau cuctemu | OuiHKa cTaHy GOpPMYBaHHS 1 3aCTOCYBAaHHS Bl TIOBITHUX
BHYTPILIHBOTO 3a0€3MeUeHHS NPOIEYpP Ta 3aXOiB B YHIBEPCUTETI

SIKOCTI 3T1JHO 3aKOHY YKpaiHU
«I1po BuIy OCBITY»

1) BU3Ha4eHHsS npuHIMIiB i | CHopMOBaHO CTpaTeriyHi MIIAHU PO3BUTKY Ta BIOCKOHAJICHHS
npoueayp 3ade3neueHHs IKOCTI | OCBITHBOI isUTBHOCTI 3 MiATOTOBKU (haxXiBIIiB 31 CIEIlaTbHOCTEH
BUIIOI OCBITH 3 ypaxyBaHHIM MOTped PUHKY IpaLli Ta OCBITHIX

NparHeHb TPOMA/ISH.

Po3pobneno «IlonoskeHHs mpo miATrOTOBKY 300yBayiB BUIIOL
OCBITH cTyneHs nfokropa ¢inocodii y AAITY imeni Isana
Dpankay (mporokoa Ne 4 Bix 21.03.2019 p.); «Ilonoxenns mpo
CUCTEMY BHYTPIIIHBOTO 3a0€3MeYSHHSI SIKOCTI BHIIOI OCBITH Y
JUIITY imeni Iana @panka» (mpotokon Ne 18 Big 24.12.2015
p.); «IloJI0XKeHHS PO KOMICIIO 3 MOHITOPUHTY OCBITHBOI
TisUTBHOCTI Ta sikocTi Bumoi ocity y JAAITY imeni Isana
®panka» (mporokos Ne 125 Bing 22.04.2017 p.); «IlonoskeHHs
PO KOHTPOJIb Ta OLHIOBAHHS HABYAJIBHUX JOCATHEHB OC10, 10
3100yBarOTh BUIILY OCBITY CTyIEHs TOKTOpa ¢inocodii B
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acmipaHTypi Ta nmo3a acnipanryporo y JJIITY imeni IBana
@pankay (mporokoa Ne 4 Bix 21.03.2019 p.); «ITonoxeHHs mpo
MOHITOPHHT sikocTi Buioi ociTa y JJIITY imeni Isana
Dpankay (mporokoa Ne 7 Bix 27.09. 2011 p.); «IlonoxeHHs nmpo
BUBYEHHS BUOIPKOBHX JUCLHUILUIH B aCMIPAHTYpI Ta 1M03a
acripanryporo JJITY imeni IBana @pankay (mporokon Ne 4 Bix
21.03.2019 p.).

2) 3nifiCHEeHHSs
MOHITOPHHTY Ta MePiOANIHOTO
nepersiay OCBITHIX IpOrpam

Po3pobneHo MexaHi3M MOHITOPHHTY Ta NMEPiOANTHOTO
nepersiy OCBITHIX Mporpam 3riaHo 3 «IlonoskeHHsIM mpo
CUCTEMY BHYTPIIIHBOTO 3a0€3MeYSHHSI SIKOCTI BHIIOi OCBITH Y
JUIITY imeni Iana @panka» (mpotokon Ne 18 Big 24.12.2015
p.) Ta «IloNokeHHAM PO KOMICIIO 3 MOHITOPHUHTY OCBITHBOI
TisUTBHOCTI Ta sikocTi Bumoi ocitu y JAITY imeni IBana
@pankay (mporokoa Ne 125 Bix 22.04.2017 p.).

Ctopeno Katanor ocBITHIX nporpam, sikuil MOCTiHHO
onoroeThest (URL : http://dspu.edu.ua/infopackstud/)

3) HIOPIYHE OLIHIOBAHHS
3100yBaviB BHIIOI OCBITH Ta
HAYKOBO-TIEIArOTHHUX
NPALiBHUKIB 1 peryysipHe
OTIPIUTIOZIHEHHS PE3yJIbTaTIB Ha
oimitinomy caiiti JIJIITY imeni
IBana ®@panka

YpoBaKeHO MEXaH13M O HIOBAHHS HABYAJIbHUX TOCATHEHb
3100yBayiB BUINOI OCBITH — IPETEHAEHTIB HA OTPUMAHHS
CTHIIEH/1H; O HIOBaHHS HAyKOBO-TIEJArori YHHX 1
NearoriyHIX NpariBHUKIB HA OCHOBI PEHTHHITB HAYKOBO-
JOCII THOI, METOAMYHOI Ta OpraHizauiiHoi podOTH 1
PEUTHHTYBaHHS BUKJIAa4iB 32 Pe3yJIbTaTAMH AHKETYBAHHS
CTYZICHTIB.

Pospobneno «IlojoxkeHHs PO OpraHi3amio OCBITHBOTO
nponecy B AJITY imeni Isana @panka» (mporokon Nell Bix
30.08.2016 p.); «IlonoxkeHHs PO aTecTawio 3000yBadviB
crynens gokropa pinocodii y JAITY imeni [Bana @pankay
(mporokon Ne 4 Bix 21.03.2019 p.); «Ilonoxenns npo kadenpy
JUIITY imeni Iana ®@panka» (mpotokon Ne6 Bix 21.03. 2017
p.); «ITonoxeHHs OpiYHEe PEUTUHTOBE OLIHIOBAHHS POOOTH
HIIII, xadenp Ta HABYAIBHO-HAYKOBUX 1HCTHTYTIB
(bakynbretiB) y AJITY imeni Isana @panka» (mpotokon Ne 12
Bix 20.09.2018 p.); «ITomoxeHHsI PO BUILIATY CTUNICH I H
CTYAEHTa, aCIipaHTaM i noktopantam JIJIITY imeni Isana
@pankay (mporokoa Ne2 Bix 30.01.2017 p.).

PesynbraTi OIIHIOBAHHS Ta PEUTHUHT ONPIITIOAHIOIOTHCS HA
caiiti YHIBEpCUTETY

4) 3abe3neueHHs

M ABUIIEHHS KBaT pikarii
NenaroriyHux, HAyKOBHX 1
HAYKOBO-TIEIArOTHHUX
MpaiiBHUKIB

BinOyBaeTbcst Ha perymspHiii  ocHoBi 3rimHO 3 Ilpo
3arBepkeHHs «llonoeHHs mpo miaBUINEHHS KBaidikauii Ta
CTOKyBAaHHS  HAYKOBO-TENATOTIYHUX  TPALIBHUKIB  BHUIIUX
HaBUAJIbHUX 3aKJafiBy (BianosigHo no mucta MOH Ykpaiau 3a
Big 21.07.2014 No 4/3-20-946-14). Benmetrbcst pobora Hang
MOCHJICHHSIM MPAKTUYHOI CKJIaOBOI MiABUIIEHHS KBaJidikarii
HINT xadenp ImsiXoM TPOXOIKEHHS CTaXyBaHb Ha
MiANPUEMCTBAX,  YCTAHOBAaX,  OpraHi3amisfX, yd4acti y
MI)KHAPOAHUX TPOEKTaX, 'PAHTOBUX IpOrpamax, HaBYaHHA 32
cepTH(IKOBAHUMH MPOrpaMamMH TOLIO.

5) 3abe3mneueHHs] HasBHOCTI
HEOOX1JTHUX pecypciB Iis
oprasizarii OCBITHBOTO
MPOLECY, Y T.4. CAMOCTIHHOI
poOOTH CTYIEHTIB, 32 KOXKHOIO

3abe3neueHo HEOOXiTHUMHU pecypcaMH (MaTepiaJbHO-TEXHIYHA
0a3a, HaBUAIBHO-METOUYHE Ta 1H(popManiiiHe 3a0e3neueHHs ).
Peani3yroThcs 3aX0AM MO0 BIOCKOHAIEHHS OpraHi3arii
caMocCTiiHOi po6oTH 3100yBadiB BUIIOI OCBITH, B T.U. 4Yepe3
NOCTI HHHUI MOHITOPHHT, BUOIp aKTyaJbHUX TUCIHILIIH,
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6. Marpuust 3a0e3ne4eHHsi IPOrpaAMHHUX Pe3yJIbTATIiB HABYAHHS
(ITPH) BiANOBIAHUMH KOMIIOHEHTAMH OCBITHHO-HAYKOBOI NPOTrpamMu

LWndp

nporpamHux

pesyabTaTis
HaBYaHHA

HIudp AucuMnIIH 32 HABYAJILHUM IJIAHOM

:

=}

OK3 1
OK32
OK33
OK3 4
OK3 5
OK3 6
OKII 1
OKII 2
OKITI4
BK3 1.1
BK31.2
BK3 1.3
BK3 1.4
BK3 1.5
BK 1.1
BK 1.2
BK 1.3
BK 14
BK 2.1
BK 22
BK 23
BK 24
BK 3.1
BK 3.2
BK 3.3
BK 34

+
+
+

+
+ |+
+

+
+
+
+

+ |+ |+ |+
+ |+ |+ |+
+ |+ |+ |+
+ |+ |+ |+

+
+
+

+ |+ |+ |+

+ |+ [+ |+
+ |+ [+ |+

+ |+ [+ ]|+]|+ |+
+ |+ [+ ]|+]|+ |+

Opi€HTOBHI HANIPSAAMH HAYKOBUX J0CTiIKECHb

Hanpam 1. Enekmponne mamepiano3naécmeo
. TepMoeeKTpr4HI MIIBKOBI CTPYKTYPH HA OCHOBI CIUIABIB OJIOBA.
. TepMOeneKTpruYH1 CTPYKTYPH Ha OCHOBI KOMITO3UTIB 1 OKCUIB.
. TOHKOIUTIBKOBI TEPMOEJIEMEHTH 3 TACUBHUMHU T1JIKAMH.
. TepmoenieMeHTH Ha 0a3i OpraHIYHKX HAIIBIPOBIAHHUKIB.

1

2

3

4

5. I'iOpuIH1 COHAYHO-TEPMOETIEKTPAYH1 TUTIBKOBI €JIEMEHTH.

6. BU3HAUEHHS TEPMOEIIEKTPUYHHUX XAPAKTEPUCTUK Y HU3bKOBUMIPHUX CTPYKTYPaX.
7. TOHKOIUTIBKOBI (PyHKIIOHAJIbHI CTPYKTYPHU Ha 0a31 TONOJOTTYHUX 130JISITOPIB.

8. HU3bKOBHUMIPHI TEPMOEIICKTPUYHI €JIEMEHTH HA OCHOBI TETEPOCTPYKTYP.

9. I'padenononiOH1 PpyHKIIOHATIbHI TOHKOIITIBKOBI CTPYKTYPH.

10. CoHstuHO-CIIN1 TUTIBKOB1 AETEKTOPH YJIbPa(10JI€TOBOTO-BUIIPOMIHFOBAHHS.

11. ®oTonepeTBOpPrOBaYl BUTPOMIHIOBAHHS Ha OCHOBI OKCUAHHMX MaTeplatiB.
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