


IHHEPEJIMOBA

OcBITHRO-HAyYKOBA MPOTrpaMa € HOPMATHBHUM JOKYMEHTOM, SKHH PeTiIaMEeHTYE
HOPMaTHBHI, KOMIICTCHTHICTHI, KBami(iKaIllifHl, OpraHi3amiiiHi, HaBYaJIbHI,
METOAWYHI Ta HAyKOBI BHMOTH MPH MIATOTOBII JOKTOPiB  ¢utocodii 3a
cnemanbHIcTIO 105 Tpuknaana ¢izuka Ta HAHOMATEP1AA TaTy31 3HAHB

10 Tlpupomaandl HayKH TPETHOTO (OCBITHHO-HAYKOBOTO) PIBHS BHUIIO1 OCBITH.

OcCBITHBO-HAYKOBY MPOrpamy po3po0.,ieHo podov0i0 rPynor0 y CKJIami:

1. Bipr I. C. - noktop (izuko-MareMaTHuHUX Hayk, mnpodecop, npodecop
kadenpu Ppizuku Ta 1HGOPMAIIHHAX CHCTEM

2. Cronsapuyk L.JI. - nokTop (izuko-maTeMaTHUHUX Hayk, mpodecop, mpodecop
kadeapu Pizukn Ta 1HGOPMAIHHAX CUCTEM,

3. I'am3aman L.B. - kangupar ¢i3uko-MaTeMaTHYHUX HAYK, JOICHT, JOICHT
kadenpu Pizuku Ta 1HGOPMAIIHHIX CHCTEM

4. Menan X.0. — acnipanT 2-ro poky HaBuaHHA criemaabHocTi 105 «[Ipukmamna

(h13mKa Ta HaHOMAaTEPIATHY .

30BHIIIHI peleH3eHTH 0CBITHbO-HAYKOBOT MPOrpamMu:

1. IHappenrok Opect ApxumoBHY — JOKTOp (PI3MKO-MATEeMaTHUHHX HaAYK,
npodecop, nmpodecop kadenpu eTSKTPOHIKH 1 EHEPTETUKH YEPHIBEITBKOTO
HAIlIOHATBHOTO YHIBepcuTeTy iMeH1 Opis denpkoBrya.

2. Baox Poctuciaas OpecroBuu — A0KTOp (DI3UKO-MATEMATHUYHWUX HAYK,
npodecop, 3acayKeHUH 119 HAYKH 1 TEXHIKU YKpaTHU, TUPEKTOP [HCTUTYTY

¢d13uanoi ontuky imeni O.I'. Bmoxa MOH VYkpainw.






MPUPOTHUYNX HAYK, BUKJIaJa4a 3aKJ1aJiB BUIIOi OCBITH,
(bopMyBaHHSI TOTOBHOCTI IO CAMOOCBITH Ta npodeciiiHOTO
CaMOBJIOCKOHAJICHHSL.

OcHoBHuil gpokyc
OCBITHbO-HAYKOBOI
NporpamMu Ta

JlocniIsKeHHSI B Tally31 MPUPOJHUYMX HAyK 3a crerjanbHicTio 105
[Ipuxnanna ¢i3vka Ta HAHOMATEPIATIH.
Kniouoei crosa: npuknaana $i3vka, HAHOTEXHOJIOT],

cneniamizamii HaHOMATepiaJii, HAHOEJEKTPOHIKA, ONTHKA, MarHeTH3M,
CHIHTPOHIKA, TOKTOP (imocodii, BUKIagay 3akyiaay BUIIOI OCBITH.

OcobnuBocTi OcCBITHSA CKJIaI0Ba MPOrPaMH 30pPIEHTOBAHA HA BUBYEHHS 3arajlbHO-

porpamu OCBITHIX 1  mpodeciifHO-CIpsMOBaHUX  KypciB 3 obmacti

npukiIagHoi GI3UKU  Ta HaHOMATEpIaiB, METOANKHU
TOOCTITHUIBKO- EKCIEPUMEHTaJIbHOI pOOOTH Ta MIABUINEHHS i
epextuBHOCTI. Haykoma ckmagosa OHII  copsimoBana  Ha
Oe3mocepeniHE BUKOHAHHS HAyKOBO MAOCHIKEHHS 3 aKTyallbHOI
TEMH, CHCTEMHY IATOTOBKY JAWCEpTaliiHoi podoth Ta il
nyOJIiYHUN 3aXHCT.

OCBITHBO-HAYKOBA MIpOrpama;

— Mae 4iTKO c(hopMyJIbOBaHI IIii, sIKI BIATIOBIAAIOTH MiCii Ta
cTparerii 3aKi1ay BUIIOI OCBITH, MOTpedaM 3alliKaBJICHUX CTOPIH,
TEH/CHLISIM pO3BUTKY crieniaiabHOCTI «105 Ipuknanya dizuka ta
HaHOMATepian», PUHKY Ipall, Tajly3eBOro Ta PEeriOHAIbHOTO
KOHTEKCTY, a TAKOX JJOCBIAY aHAJOTIYHUX BITYM3HSIHUX OCBITHIX
nporpam;

— HaJa€ MOJKJIMBICTD IOCSITTH PE3yJIbTaTiB HABYAHHS, SIKi
BIAMOBINal0Th BUMOram HamioHanbHOT paMku kBamiikarii s
BIAMOBIAHOTO KBaJi(hiKamiHHOTO PiBHS,

— Ma€ YiTKy CTPYKTYPY 3MICTY, JIOTIYHY B3a€EMOIIOB’ SI3aHY CUCTEMY
HaBYAJbHHUX TUCLHILIIH, SKa BIAMOBIAE MpenMeTHIH 00acTi
CIIELIaIbHOCTI;

— nependavae GopMyBaHHS TOTOBHOCTI 3100yBava 10 3aCTOCYBaHHS
1HHOBaUIHUX MEeNaroriYHuX, MCUXOJIOTIYHUX Ta 1HPOpMaLiiHO-
KOMYHIKAL[IfHUX TEXHOJIOTIH y mpodeciiHiil isIpHOCTI BUKIaa4a
3aKJjIaay BUINOI OCBITH, JOCIITHUKA,

— cripusie HaOyTTIO 3700yBaYaMu comianbHUX HaBUUIOK (softskills),
110 BiJMOBINAIOTh 3asIBJICHUM IISIM;

— 3a0e3mevyeHa MaTepiaJbHO-TeXHIUHUMH (010110TeKa, KOMIT FOTEPHI
KJIacy, iHIIa iHQpacTpyKTypa, OONagHaHHS, yCTATKYBaHHS TOIIO) Ta
HAaBYAJbHO-METOIUYHUMH PECYPCaMU,

— BPaxOBYy€ HayKOBI IHTEPECH HAYKOBUX KEPIBHUKIB Ta aCHIPAHTIB 1
iXHIO mpodeciiiHy MiArOTOBKY;

— JI03BOJISIE BU3HAYUTH 1HIUBIAYAIbHY OCBITHBO-HAYKOBY
TPAEKTOPIIO Ta PO3IMUPHUTH KBaTI(hiKaALIHHI MOXKIIMBOCTI 38 PaXyHOK
HaOyTTS KOMIIETEHTHOCTEH 3 OJIOKY BHOIPKOBHX TUCIMILIIH
BIZIMIOBITHO J0 HAMNPsIMIB HAYKOBUX JAOCIIIKEHB;

— nependavyae MPaKTUYHY MIATOTOBKY acIipaHTIB y MpoLeci
HAYKOBO-IIEIAroriyHOi MPAKTHUKH, IO JJa€ 3MOTy HaOyTH
npodeciiiHi koMneTeHTHOCTI Bukianada 3BO,;

— 3a0e3medye 31aTHICTb MPOBEACHHS I arpobarii pe3yapTaTiB
HAYKOBHUX JAOCHIIPKEHb aCMipaHTiB BIAMOBIAHO TEMATHKH IXHIX
HAYKOBHUX poOIT (miaroToska nmyOmikamid y HAyKOBHUX (paxoBHX
BUIAHHSX, Y T. 4. IHAEKCOBAHUX Y MIDKHAPOIHUX HAYKOBO-










JFOTAHAY .
3K0S. 3narnicTh A0 momyky, oOpobneHHs, 30epiraHHs Ta aHaJi3y
iHpopmarii 3 pi3HUX TUKEped, BUKOPUCTAHHS
NporpaMHOro  3a0e3meyeHHs sl  TIPOBENEHHS  HAYKOBHUX
TOCIiIKEeHb.

3K06. BMiHHs npaifoBaTv i3 HAyKOMETPUYHUMH Oa3aMH JaHUX 3
METOI0 BUKOHAHHS BJIACHOTO HAYKOBOTO JOCHTIDKEHHS Ta
BUKOPUCTOBYBATH  IHTEPHET-TEXHOJOTl  1asl  opraHizami i
3a0e3meueHHs] BJJACHOI HAyKOBOi, TENAarori4yHOi Ta I1HHOBAIWHOI
TisUTBHOCTI, Y MIATOTOBLI HAyKOBUX NyOJiKawiii, 3BITIB, IUIOBOI
Ta 0COOMCTOI MOKYMEHTALlli.

3K07. 3nmaTHICTD BUSIBJIATH, CTAaBUTH Ta BUPILIYBATH NpPOOIeMH,
reHepyBaTH iAel, po3poOisiTh Ta  YOPaBIATH  HAYKOBUMH
NPOEKTaMH, CIUIKyBaTHCS B mpodeciiiHOMy cepenoBuuy Ta 3
NpeACTaBHUKAMHU  IHIIMX Tpodecii  y  HallOHAIbHOMY Ta
MIKHapPOIHOMY KOHTEKCTI.

3K08. 3 maTHIiCTb CINIKYBATHCS 3 HOCIIMH MOBH IHIIHX AEPKaB,
KOPHUCTYBaTHCS {HIIOMOBHHUMH iHpopMaIIHHIMH
pecypcaMu, BUKOPHCTOBYBATU 3apyOLKHUN IOCBIA Yy peanmisamii
3aB/IaHb BJIACHOTO JAOCIHIIKEHHs, 3aCTOCOBYBATH 1HO3€MHY MOBY
y CaMOOCBITHIN AisTBHOCTI

3K09. 3parHicTh hi (o) cy0’ekT-00’ €KTHOI B3a€EMOII1,
Mpe3eHTalli HayKOBUX NOpOOOK Ta 1AeH, BOJIOAIHHS HAyKOBHM
CTHJIEM BHKJIAJy MaTepiay JOCIIIKEHHS.

3K10. 3parnicTh 10 poOOTH B KOMaHT], BMiHHS  MOTHBYBAaTH
{HIINUX, TOTOBHICTB /IO YYaCTl y MDKHAPOJHUX HAYKOBUX MPOEKTAX.

daxosi
KOMIIETEHTHOCTI
cnenianbHocTi (PK)

®KO01. 3naTHICTh O CBIIOMOIO HAYKOBOTO CBITOTIISIAY 1
pedrexCHBHOTO YMOPSAKOBAHOTO MHUCJICHHS, JO IUIAHYyBaHHS,
oprasizarii i mpoBeneHHsI HAYKOBUX JOCIIPKEHb, T€HEPyBaHHS
HOBHX 1716} MPY BUPIIIEHH] JOCIITHULBKUX 1 MPAKTHYHUX 3aBJaHb.
®KO02. I'muboki 3HaHHS Ta PO3YMIHHS HAWOUIBIN aKTyaJbHUX
npobieM Ta [OCATHEHb B O0NacTi NpUKIamHOi (I3MKH Ta
HaHOMaTepiasiB.

®KO03. 3naTHiCTh BU3HAUATH 3aBIAHHS (PI3UYHOTO EKCIIEPUMEHTY,
CaMOCTIHHO TIPOBOAMTH €KCIIEPUMEHTANbHI TOCHIIKEHH3a
JOTIOMOTOK0  Cy4acHOTO OOJIaTHAHHS Ta BUMIPIOBAJIBHOI
amapaTypH, HAKOTTUYYBATH Ta aHATI3YBATH JaHi, OL[IHIOBATH
MOJKJIMBI IOXHOKH Ta HEBU3HAYEHOCTI.

®DKO04. 31aTHICTP OCMUCITIOBATH Ta aHAJI3YBATH pE3yJIbTATH
EkcriepuMeHTanbHUX HOCIIIKEHb, BCTAHOBIIIOBATH 3B I30K3
TEOPETUUHUMH MOJIEJISIMY, BHPI3HITH 13 HAKOTMYEHUX
CIIOCTEPEKEHDb BIATBOPIOBAaHI €KCIIEPUMEHTANIbHI (DaKTH.

®KO0S. 3naTHICTh OpPraHi3oByBaTH HAaBYAIBHHI MPOIIEC,
SPOBOIUTH MPAKTUYHI Ta JaOOPATOPHI 3aHATTS 3 PI3HUHUX
OUCITUILIIH Y 3aKJIaaX BUINOI OCBITH.

®KO06. 3naTHiCTh 1O PO3yMIHHS MPEeAMETHOI 00acTi 32 00paHuM
HAYKOBUM HANPSIMOM Ta OCBITHBOKO MiSJIBHICTIO Ta
31aTHICTb OTPUMYBATH AOAATKOBI 3HAHHS 32 HAMPSMKOM HayKOBHX
JOCHIKeHb, TEHEPYBAaTH HAYKOBI MIOTE3H.

®KO07. 3natHicTh OOMpaTH METOAM Ta KPUTEPIl OLIHKU
JOCIIPKEHHS BIATIOBIAHO 10 LUIEH Ta 3aBIaHb HAYKOBOTO MPOEKTY,




IHTepIPETYBATH PE3YJIbTATH HAYKOBUX JOCIIKEHb, IPOBOIUTH 1X
KOPEKTHHUH aHali3 Ta y3araJbHEHHSI.

®DKO08. 31aTHICTb A0 BIPOBAKEHHS] HOBUX 3HAHB (HAYKOBHX
IaHWX) B HAYKy, OCBITY Ta iHIII CEKTOPH CYCIUIBCTBA.

®DKO09. 3naTHICTh pO3YMITH Ta 3aCTOCOBYBATH LU(PPOBI TEXHOJIOTI]
Ta TPUKJIATHI MATEMaTHYHI MAKEeTH Ui PO3B’sI3yBaHHS
bi3UYHMX 3a1a4, aHami3y pe3yJbTaTiB EKCIEePUMEHTAIbHUX
JOCHIKeHb, MOJEITIOBAHHS (PI3MUHUX MPOLIECIB TA CUCTEM.
®K10. 3natHicTs PopMyIIIOBATH 3aa4l, SIKI CTOATD Nepen (i3UKOI0
KOH/IEHCOBAHUX, KBAHTOBUX Ta HU3BKOPO3MIPHUX CHUCTEM Y
Cy4aCHOMY CBITI, 3aCTOCYBaTH 3aKOHH (PI3UKU TBEPIOTO TLJIA Ta
KBaHTOBOPO3MIPHUX CHUCTEM IPH BUPILICHH] IPUKIATHIX 3a/1a4.
®K11. 3natHicTs popMymOoBaTH 3amadi, SKI CTOSITb IEpen
TBEPIOTUIPHOK EJIEKTPOHIKOI0 B CY4aCHOMY CBITI,
BUKOPUCTOBYBATH OTPUMAaHI 3HAHHSA JJIs1 MPABHJIBHOTO OIHUCY
¢bi3nyHNX TpoLeciB y PYHKIIOHANBHUX CTPYKTypax,
€JEKTPOHHUX Ta TBEPAOTUILHUXNIIPUIIALAX 3 BPAXYBAHHIM iX
KOHCTPYKTUBHUX OCOOJIMBOCTEH.

®K12. 3naTHicTh aHANMI3YBaTH POOOTY Cy4acCHHUX MPHUIIA/IB
TBEPAOTUIHHOI €IEKTPOHIKH Ta ONTOENIEKTPOHIKH, BU3HAYATH 1X
napaMeTpu Ta XapaKTePUCTHUKH.

®K13. 3natHicTh rpaMOTHO (POPMYJITFOBATH 3a1a4l, Kl CTOSATh
nepe]] eNIEKTPOHHOIO MPOMUCTIOBICTIO B CYy4aCHOMY CBITI, BUIBHO
MPOBOIUTH aHATITHYHUI OMUC CYYaCHUX TEXHOJIOTIH BUPOOHUIITBA
MaTepiajiB IJisl MIKPO- Ta HAHOCJEKTPOHIKH.

®DK14. 31aTHICTb TOSICHUTH TEXHOJIOT1I0 BUPOIIYBAHHS
HAIMIBIPOBITHUKOBUX MaTepiajiB ISl MIKPOCJIEKTPOHIKH,
BU3HAYATH TEXHOJIOTIHHI Je()eKTH KPUCTAIYHOI CTPYKTYPH, IO
BHOCATBCS TIPU BUTOTOBJICHHI MPHJIA/IIB €JIEKTPOHHOI TEXHIKH,
MOSICHUTH KOHCTPYKLIHHI Ta TEXHOJIOTIUHI OCOOIMBOCTI
€JIEKTPOHHUX NPUJIAJIB Ta IHTETPATbHUX MIKPOCXEM.

®DK15. 31aTHICT BU3HAYATH HEOOX1AHI METOIN KOHTPOJTIO Ta
aHaJi3y MOHOKPUCTAJIYHHUX Ta ITIBKOBUX CTPYKTYP,
OoOrpyHTOBYBATH BUKOPUCTAHHS BUCOKOTOYHUX 1 HEPYHHIBHUX
3ac001B BUMIPIOBAHHS ISl TEXHOJOTIYHOTO KOHTPOJIIO.

®K16. 3naTHICTH BUMIPIOBATH OCHOBHI XapaKTEPUCTUKH Ta
PO3paxOBYyBaTH MapaMeTPH MaTepialiiB 1 KOMIIOHEHTIB €JIeKTPOHHOI
TEXHIKH, aHAJII3yBaTH BIUIMB MapaMEeTPiB MaTepiajiB 1 30BHIIIHIX
YIHHUKIB HA XapaKTEPUCTUKH Ta MapaMeTpH eNeKTPOHHNX
NPUIIAIIB 1 MPUCTPOIB / 3MATHICTH 3aCTOCOBYBATH 3HAHHS ITPO
KPUCTAJIN IJIs1 POTHO3YBAHHSI OAEPIKaHHS MaTepiaiiB 3 HaNepen
3aJaHIM KOMIUIEKCOM BJIACTMBOCTEH; BUKOPHUCTOBYBATH KOMILJIEKC
CY4aCHUX METOJIB CTPYKTYPHOTO aHai3y MaTepiais;
{HTepIPETYBATH OTPUMaHI Pe3yJbTaTH 3 METOI) OLIHIOBAHHS
MO>KJIMBOCTEH BUKOPUCTAHHS AOCIIKEHIX MaTepiajiB ISt
KOHKPETHHUX YMOB iX eKcIuTyaTamii.

®K17. 3natHicTb oOrpyHTOBYBaTH NEPCIEeKTUBU Ta
rairy3i 3aCTOCyBaHHs CIELiaJbHUX MaTepianiB (HaHOMaTepiais,
HAHOMOPOLIKIB, HAHOCTPYKTYP, (pyrepeHiB, MarHiTHUX MaTepiaiis,
MarepiaiB 010eeKTPOHIKHN) / 3AATHICTb XapaKTepHU3yBaTH
BJIACTHUBOCTI Ta MapaMeTpy NOBEPXHI OCHOBHUX MaTepiajiiB







IUCLMUIUTH Y 3aKjagax BUIIOI OCBITH, Cy4acHI METOIHU
HaBYaHHS Ta (popmu opraHizauii HayKOBO-IMEAArOr1YHOI
IISIIBHOCTI.

IPH13. Bigbupartu Ta aHamizyBaTs 1HGOPMALIIO 3 TEMH HAYKOBOTO
TOCIIIKEHHS, (POPMYJTFOBATH HOTO METY i 3a/1a4i, MPOBOIUTH
MOLTYK I'PAHTIB, CAMOCTIIHO BU3HAYATH MPIOPUTETH HAYKOBOTO
TOCHIUKEHHS, TUIAHYBAaTH TPOEKTHY HAYKOBY JiSUTBHICTb,
NPOBOJUTH HAYKOBI AOCHIKEHHS, CAMOOPTaHI30BYBATHCH 1
CaMOBJIOCKOHAJTFOBATHUCh.

ITPH14. BukopucroByBat iHpOpMaLiiHi TEXHOJNOTIT IS
HaOyTTS Ta PO3IMIMPEHHA 3HAaHb 3 TEMATUKH HAYKOBOTO
TOCTIKEHHS, TIPE3EHTYBATH Ta OQOPMIISITH PE3YJIbTATH 3T1AHO
BHMOT.

IPH15. JloriuHo OynyBaTu CTPYKTYpPy HAyKOBOTO AOCHIIKEHHS,
e(peKTHBHO BUKOPHUCTOBYBATH CTAHAAPTHI MPHIIAIH,
€KCTIEpUMEHTAJIbHO-IOCIIITHULIbKE, TEXHOJIOTIYHE OOJaTHaHHS
Ta YCTaTKyBaHHsI, MPOrpamMHe 3a0e3neueHHs! [T aHaJIi3y
TOCIIIKYBAaHUX 00’ €KTIB.

ITPH16. CTBOprOBaTH TEXHOJOTIYHY JOKYMEHTALIO 1 OLIHIOBATH
TEXHIKO-€KOHOMIYHI Ta €KOJIOTIYHI HACHIAKH BUKOPHUCTAHHS THX
YH {HIIUX PEYOBMH Ta MaTepialiiB, TEXHOJOTIYHUX 3aco0iB,
K1 320€e3Meuyr0Th HeOOX1THI TTOKa3HUKH SKOCTI.

ITPH17. OuiHrOBaTH MEXaHI4YHI, TEXHOJOTIYHI, (Pi3U4HI
BJIACTUBOCTI, CTPYKTYPY Ta (a30BUI CKJal MOCTIIKYBAaHUX YU
OJleP’KyBAaHUX PEUOBHH 1 MaTepiajiiB 3 BUKOPUCTAHHSIM CYYaCHHUX
TEXHIYHHX 3aC001B Ta METOIMK (EIEKTPOHHOI MIKPOCKOTII,
IMITEJAHCHOI CIIEKTPOCKOIIIi, PEHTT€HOCTPYKTYPHOTO aHAI3Y,
crieKTpooTOMETPIi TOIIO).

ITPH18. ®opmyntoBaTH OCHOBHI BUMOTH 10 KOHCTPYKLIIHHOTO
3abe3mneueHHs, CyMICHOCTI aKTHBHUX 1 HEAKTHBHUX KOMITOHEHTIB
NPUCTPOIO, YMOB XIMIYHOI Ta €IeKTPOXIMIYHOI CTIMKOCTI €IEMEHTIB
KOPITyCcHO{ 0a3u, MPUHLMIIB KOMIIAKTYBAHHS Ta repMeTH3aLil,
NPUHLUIIB 1 CXeM KOHCTPYKLIIHOTO BUPIIIEHHS, 10 3a0e3MeUyoTh
HAMBHINY BAA9y aKTHBHOI MiJCHCTEMH MPUCTPOIO.

ITPH19. ITpamroBaty Ha KOMIT FOTEPHIN TEXHILI Ta
BUKOPUCTOBYBATHU CIeLIaTi30BaHe MPOrpamMHe 3a0e3neUeHHs 1S
NPOEKTYBaHHSI, MOJICTIOBAHHS | PO3PaXYHKY OCHOBHHX (PI3UUHUX
BJIACTHBOCTEH AOCIIIKYBAHUX 00’ €KTIB Ta TEXHOJOTIUHUX
PEKUMIB.

Komynikaunis

IIPH 20. YminnHs OynyBaTu cy0’ exT-cy0’ eKTHY
B3aEMOJIIIO, JOTPUMYBATHCS TMPaBHJI  €PEKTHBHOI KOMYHIKAIIi,
NPOSIBJIATH JIIAEPCHKHUI MOTEHLIIA.

ITPH21. Ymiana 3HalTH HEOOXIAHY iH(pOpMAILIIO 3 iIHPOpMAIIIHHNX
JDKepeNn BIAMOBIAHO 1O NpoOJeMH HAYKOBOTO TOCIHIIKEHHS,
OpraHi30BYBaTH HAyKOBY KOMYHIKALi0, BHKOPUCTOBYIOUH
3HAHHS aHIJIHCHKOI MOBH, a TaKOK BOJIOAITH aHTJIHCHKUM
aKaJIeMIYHUM MTHCHMOM.

ITPH22. YMiHHA rOTYBaTH arulkamiiay GopMy iHO3EMHOIO MOBOIO,
KOPUCTYBATHCA IHIIOMOBHUMH 1HQOPMALIHHUMHU PECypCaMH,
AK1 3HAXOIAThCA Y BIAKPUTOMY JOCTYIlI HAyKOMETPUYHHX 0a3
Ta CAaMOCTIHHO rOTYBaTH HAyKOBI MyOJikamii 10 3apyOi>KHUX
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MOOLTBbHICTD Ha ocCHOBI [JOBOCTOpOHHIX NApPTHEPCBKUX yrox (IOroBOpiB)
npo CHiBPOOITHULITBO MUK JporoOunpkum Jep>KaBHUM
nenaroriyHUM yHiBepcuteToM  iMeHl  IBaHa  ®panka Ta
3aKJIafaMy BHUINOI OCBITH 3apyODKHHUX KpaiH-NApTHEPIB.

HaBuanus 3niCHIOETBCS 32 YMOBH BOJIOAIHHS 3400yBa4aMy MOBOKO HaBUAHHS
iHO3eMHHX Ha piBHI IOCTaTHBOMY ISl 3aCBOEHHST HABYAJILHOTO MaTepially Ta 3a
3100yBa4iB BHIIOT YMOBH YCITIITHOTO MPOXOPKEHHS BCTYITHUX BHIPOOYBAHb.
OCBITH
2. IlepeJiik KOMIIOHEHT OCBITHb0-HAYKOBOI MPOrpaMHu Ta iX JIOTiYHA

MOCJIIA0BHICTEH

XapakTepucTrka ocBiTHb0I komnoHenTu OHII

Tepmin maBuannas 3a OHII ctanoBuTh 4 pokw 3a OYHOI/3a04HOI0 (hopMamu

HAaBUYaHHS, KA 30PIEHTOBAHA HA TEOPETUYHY Ta MPAKTHYHY MIATOTOBKY 3100yBadiB

TPeThOro (OCBITHHO-HAYKOBOTO) PIBHA BHIIOi OCBITH 31

[Tpuknagna ¢hi3uka Ta HaHOMAaTEPlaH.

conemaigpaoctt 105

OcCBITHIH KOMTOHEHT TpOrpaMu Tiependadac BHOKPEMJICHHS HOPMATHBHHUX 1

BAOIPKOBHAX HABYAIBHWX TUCIUIUIIH IUKIIB 3arajibHOi 1 TIpodeciitHOi MATOTOBKH,

MPAKTUYHOI TIATOTOBKH, CEMECTPOBUX BHUJIIB KOHTPOJIIO Ta MIJCYMKOBHX aT€CTaIlii.

3arampamii 06csar OHII — 45 kpemautis. Onun kpeaut €CKTC ignosigae 30 roguHamM

3araJJbHOI'O HaBYAJIbHOTI'O HABAHTAXKCHHA.

2.1. ITepenix kommonent OHII

Kon n/n Komnonentun OHII ®opma
KinbkicTb | miacymkoBoro
KpeIuTiB KOHTPOJIIO
1. OCBITHIA KOMIIOHEHT OHII
1. 1. O6oB’si3k0Bi komnonenTu OHII
1.1.1. Iuka 3araabHOI MiATOTOBKH
OK3 1 Diytocodist sIk JOCBI MUCJICHHS 4 €K3aMeH
OK3 2 CyuacHi iH(popMaLiifHI TEXHOJIOTI] Y HAYKOBIH 3 3aJIiK
TISUTBHOCTI
OK3 3 VYnpaBiiHHA HAYKOBUMH MPOEKTAMH Ta PEECTPALIist 3 3aJIiK
IPaB IHTEJIEKTYaJIbHOI BIACHOCTI
OK3 4 HaykoBa KOMyHiKallisl aHTJTIHCHKOK MOBOKO 4 3aJTiK
OK3 5 AHIJIICbKE aKageMivHe MHCbMO 4 €K3aMeH
Bceroro: 18
1.1.2. Huka npodeciiiHOl MiATOTOBKH
OKII 1 Di3nKa KOHACHCOBAHHX 1 KBAHTOBOPO3MIPHUX CUCTEM 3 €K3aMeH
OKII2 | TBepmoTiIbHA €IEKTPOHIKA TA ONTOCTIEKTPOHIKA 3 €K3aMeH
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OKII 3

HanoTtexHo10T11 Ta HAHOMaTEplaNU 3 €K3aMeH
OKIT 4 | HaykoBo-nemaroriqyaa mpakTHKa 6 3aiik (nud)
Bceroro: 15
3araabHui 00csir 000B’A3KOBUX OCBITHIX KOMIIOHEHT: 33

1.2. Bu6ipKoBi 0CBiTHI KOMIIOHEHTH

(acnipanm eubupae 0OHy OUCHUNILIHY 3 KOMHCHO20 H1OKY)

BK 1 BubipkoBui ocBiTHili KOMIIOHEHT 3 0Ji0KY 1 3 3aJTiK
BK 1.1 MeTtonoJ0riss HAyKOBUX JOCIIIKEeHb Y TPUPOTHHYNX
HayKax
BK 1.2 | Ilemarorika BHIIOi IIKOJIK
BK 13 OCBITHIi KOMIIOHEHT 13 3araJJbHOYHIBEPCUTETCHKOTO
KaTaJIOTy BUOIPKOBUX AMCLHUTUIIH
Bceboro: 3
BK 2 BubipxoBuii 0cBiTHiH KOMIOHEHT 3 0JIOKY 2 3 3aJIiK
BK 2.1 | EnektpoHika Ta MIKpOCXEMOTEXHIKA
BK 2.2 | Hudposi TexHONOTII Ta MPUKIAIHI MAaTEMAaTHYHI
MAKEeTH.
BK 23 CunepreTnyHi npUHUUTH GOPMYBaHHS
HAHOKOMIIO3HTIB
BK 2.4 | OcBiTHili KOMIOHEHT 13 3araJIbHOYHIBEPCHTETCHKOTO
KaTaJIOTy BUOIPKOBUX AMCLHUTUIIH
BK 3 BubipkxoBuii ocBiTHiH KOMNOHEHT 3 0JI0OKY 3 3 €K3aMeH
BK 3.1 ExcniepuMeHTanbHO-CTATUCTUYHI METOU JTOCTI>KEHHS
HAIMIBIPOBIIHUKIB Ta KBAHTOBO-PO3MIPHUX CTPYKTYP
BK 3.2 | OcHoBu kpucranorpadii Ta METOU CTPYKTYPHOTO
aHaII3y MaTepiajiB i HAHOOO €KTIB.
BK 33 CyuacHi MeTOIM BU3HAUEHHSI BIACTUBOCTEH Ta
XapaKTePUCTUK MaTeplaiB
BK 3.4 | OcBiTHiif KOMIOHEHT 13 3araJlbHOYHIBEPCUTETCHKOTO
KaTaJIOTy BUOIPKOBUX AMCLHUTUIIH
BK 4 BubipxoBuii ocBiTHiH KOMNOHEHT 3 0J10KY 4 3 €K3aMeH
BK 4.1 OnTHuyHI BIACTUBOCTI HAMIBIPOBITHHUKIB Ta
TIeNeKTPUKIB
BK 4.2 | MonekymsipHa eneKTpoHiKa Ta O10eNeKTPOHIKa
BK 4.3 Di3nKa HePIBHOBAKHUX MPOLIECIB Y KBAHTOBHX
reTepocucTeMax
BK 4.4 | Marepianu eneKTpOHHOI TEXHIKH Ta CIIELiaIbHI PO3ALIH
MaTepialO3HABCTBA
3arajgbHui 00CsT 3a OCBITHIM KOMIIOHEHTAMH LHUKJY (paxoBoi 12
MiArOTOBKH
3arajabHuil 00csSIr OCBITHIX KOMIIOHEHT 45
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XapakTepucTika HaykoBoi kommnoHenTtu OHII

Haykosa xommonenta OHII mepenbavae mpoBeneHHsS acHipaHTOM BJIACHOTO
HAyKOBOTO JOCII/DKEHHS 17T KEPIBHUIITBOM HAYKOBOTO KEpiBHUKA Ta O(QopMIICHHS
HOTO pe3yIbTaTIB y BUTIIAI TE3 TOTIOBIACH, HAYKOBHX CTaTel AUCepTaIlli.

HaykoBa kommoHeHTa Tmiependadae Takl BHAW JISUTBHOCTI: OIPAIOBAHHS
JITEPATyPHUX JHKEPEIT 32 TEMOIO JTOCIKEHHS, TUTAHYBAaHHSA Ta IMiAT0TOBKA HAYKOBUX
EKCIICPUMEHTIB; TIPOBEICHHA HAYKOBUX €KCIICPUMEHTIB Ta iX aHAI3, ONMPITIOAHCHHS
pPE3yNbTATIB  HAYKOBOT'O JOCHI/DKCHHS (y4acTh y HAyKOBUX KOH(EPEHIAX,
omyOiKyBaHHSA Te3 JOMOBIACH, crareii); odopmieHHS aucepTariitHoi podoTH;
aTecTarlis (3aXuCT AucepTarii).

HaykoBo-nociaigaa po6oTa BUKOHYETHCA B MEXaX TEMHU TUCEPTAIiitHOI poOoTH
Ta € ocHoBHUM kKommoHeHToM OHII. 3a mepioa HaBuaHHSA B acmipaHTypi 3700yBad
HABUA€THhCSA CAMOCTIMHO 3/IHCHIOBATH HAyKOBHH IIOIIYK, 30MpaTth ¥ aHaji3yBaTH
JUKepenbHy 0a3y, oOupaTH METOAW AOCIHIDKESHHS, NPOBOJWUTH JIOCIIAHHUIIEKY
JUSTBHICTE, OOpOONATH MaHI Ta BUKOPWUCTOBYBATH iX ISl TIEPEBIPKH OCHOBHOI
rinore3n aucepraitii. H/[P BUKOHYeThCA M KEPIBHUIITBOM HAYKOBOTO KEPIBHHUKA,
AKUH MOXe KOPUTYBATH TepeOIr HAyKOBOTO JOCHIKEHHS, HECE BIAMOBITATHHICTD 32

MATOTOBKY 3/100yBayua Ta CBOEYACHY peajIizaiiio HAM €TamiB JUCEPTAIiHOT pOOOTH.
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3. ®opma aTecrauii 3100yBauiB 0CBITHbO-HAYKOBOI'0 PiBHA

Artecrarlis acmpaHTiB 3A1HCHIOETHCS BIAMOBIAHO 10 HABYAJIBLHOTO IIAHY
MATOTOBKH AOKTOPIB ¢utocodii B rary3i TPUPOJHUYNAX HAYK 3a cremiaibHicTio 105
[Tpuknagna ¢i3wka 1 HaHOMaTepian. Y TPOIeci MATOTOBKH JOKTOPIB (utocodii

BAKOPUCTOBYIOTH JB1 (hOopMHM arecTallii: MOTOYHY Ta MiJACYMKOBY.

IloTouHa aTecTauin

Meroro mOTOYHOI aTecTarli € KOHTPOJIb 3a BHKOHAHHSIM 1HAWBIIYaJIbHOTO
MIaHy acmipaHTa 3a OCBITHBOIO Ta HAYKOBOKO ckiamoBuMmu. [loTouna arecrairis
MPOBOJAUTHCA OJIMH pa3 Ha MBPIYYs, PIMICHHS TPO aTeCTaIli0 acmipaHTa
MPUMUMAETHCS  BHITYCKOBOIO  Kadenporo 1 3aTBEPMKYETHCA BUCHOIO  PAJOI0
(baKyIbTeTY/IHCTUTYTY. ACHIPaHT, IO HE IPOMIIOB aTeCTaIilo, BIAPAXOBYETHCA 13
acmipaHTypu 3a MOAaHHAM (aKyIbTeTY/IHCTUTYTY. SIKIO acmipaHT HE BUKOHYE
IHIUBIAYyaJIbHHH TIJIaH B HAYKOBO-JOCIITHHUIBKIN CKITaIOBIH, BUIycKOBa Kadeapa 3a
PE3YJIFTaTOM MIBPIYHOTO 3BITY MOPYINY€E MATAHHS PO BiAPaXyBaHHS 13 acMipaHTypH
y MDbKaTeCTaiiHui epio.

ITlincymkoBa aTecTailist

Meroro miacyMKOBOi aTectaimii € BCTAaHOBJICHHS BIIMOBITHOCTI  PIiBHSA
MATOTOBKA BWITYCKHHWKIB aCHIPAaHTYPH BHMOTaM OCBITHHO-HAYKOBOi TPOTPaMH
nokTopa (ismocodii B raimy3i mpupoIHUYHNX HAyK 3a criemiaabHicTio 105 «[Ipuknagna
¢di3mka Ta Hanomartepiamw». HopmatuBHOIO (hOpMOIO TIACYMKOBOI arecrtamii €
MIPWIIOHAN 3aXUCT PE3YIbTaTiB HAYKOBO-TOCIITHUIIEKOI pOOOTH, SIKI TIPEACTaBIICHI
y BUIIIIAL aucepTaiii. BiH m103BONIsIE BCTAHOBHTH BIAIOBIIHICTH PIBHS HAYKOBO-
JOCIIITHAIBKOI TIATOTOBKH AacIlpaHTa Ta BHMOT, IO BHCYBAIOTHCS JIO JOKTOpA
¢dinocodii B ramy3i mpupoAHUUYUX HAYK 3a cnemianbHicTio 105 [pukinaana ¢izuka ta
HaHOMATEePIaJIH.

Ha nmucepramiiiny poboty mokropa ¢utocodii B ramysi IpUpOAHAYNAX HAyK 3a
cnemanpHIcTIO 105 «[lpuknagna ¢izmka 1 HaHOMAaTepianw» MOKIANAETHCA OCHOBHA
JnocmaHUITbKa Ta (haxoBa kBamidikariiaa QyHKIS, SKa BUPAKAETHCA y 3AaTHOCTI
3mo0OyBadya CTyneHs mokTopa ¢uiocodii BECTH caMOCTIHHHN HAyKOBHH IOIIYK,
BUPIIITYBATH MPUKJIAAH1 HAYKOBI 3aBJaHHS 1 3IHCHIOBATH iX HAYKOBE y3araJlbHCHHS

y BUTJIAAI BJIACHOTO BHECKY B PO3BUTOK CydacHOi mpukiamHoi ¢izuku. BoHa €
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pEe3yNbTaTOM  CaMOCTIMHOT HaykoBoi poOOTHM  acmipaHTa 1 Ma€  CTaryc
THTENEKTYaJIbHOTO MPOAYKTY Ha MPaBaX PYKOIHCY.

OO6csar auceprarili BUPaXOBYETHCS YMOBHUMH JPYKOBAaHWUMH apkyrmamu. [lo
OCHOBHOTO TEKCTYy JMCEPTaIlli BKIIOYAIOTh PO3JAUIM B MOYATKy PYKOIHCY 10
BUCHOBKIB BKIIOYHO (6e3 CIHCKy Jiiteparypu 1 Jjojatkis). Moro o6csr
PEKOMEHIOBAHO CTAHOBUTH BiJl 7 10 9 NpyKOBaHWX apKYIIIIB.

JlucepTariis 000B’A3KOBO TEPEBIPAETHCS HA IUIariaT. 3aBepllicHa aucepTaliitna
pobora i aBTropedepar ONpHITIOTHIOETHCS Ha odimiitHoMy caiiTi J[poroOuIbKoro
JIEP>KaBHOTO TEIarOTTYHOTO YHIBEPCUTETY iMeH1 [Bana dpanka.

[TimcymkoBa aTecTallis aciipaHTIB, 5Kl TOBHICTIO BukoHamn OHIT miarotoBku
nokTopiB ¢imocodii B acmipadTypl J[poroOUIbKOTO MEepKaBHOTO IMEAAaroriIHOTO
yHIBepcuTeTy iMeH1 [Bana ®panka 3a cremansHicTiO 105 «[Ipukmanna dizuka ta
HAHOMATEPIaJin» 3aBEPITYETHCS MPHUCY/UKEHHAM HAYKOBOTO CTYIMEHS JOKTOP
dbimocodii 3 BpydeHHSAM JHILUIOMY J0KTopa imocodii Ta AOAaTKy, IO €

HEB1’ €MHOIO YaCTHHOIO JTUTIIOMY .

4. XapakTepuCcTHKA BHYTPIIHbOI CHCTEMH 3a0e3Me4YeHHs AKOCTI

3akoHOAaBYOK 023010 (DOPMYBAaHHS CHCTEMH BHYTPIIIHHOTO 3a0C¢3MCUCHHS
AKOCTI B YHIBEPCHUTETI BUCTyMae 3akoH Ykpaiau «lIpo Buiry ocBiTy» (po3aur 5,
crarts 16). Anami3 mpoueayp Ta 3aXO/IB CHCTEMH BHYTPINTHBOTO 3a0€3MMEUEHHS

AKOCTI B YHIBEPCUTETI HABOAUTHCA B TaOMII 1.

Tabnuys 1
CucreMa BHYTPINTHROTO 3a0€3MEUSHHS AKOCTI B J[poroOuIitbkoMy nep:kaBHOMY
NEArOr1YHOMY YHIBEpCHTETI IMeH1 [Bana dpanka

IIpouenypu ta 3axoau cuctemu | OLiHKa cTaHy (POPMYBAHHS 1 3aCTOCYBAHHSI BIIMOBIIHUX
BHYTPILIHBOTO 3a0€3MeUeHHs NpoIeyp Ta 3aX0AIB B YHIBEpCUTETI

SIKOCTI 3T1AHO 3aKOHY YKpaiHu
«IIpo Bumy oCBITY»

1) BU3Ha4YeHHs NpuHIHMiB 1 | ChopMOBaHO CTpaTeriyHi MJIAHU PO3BUTKY Ta BIOCKOHAJICHHS
npoueayp 3ade3meueHHs IKOCTI | OCBITHBOI IISTTBHOCTI 3 MATOTOBKH (haxXiBIIB 31 CHEIIAIbHOCTEH
BUIIIO] OCBITH 3 ypaxyBaHHIM MOTped PUHKY Mpari Ta OCBITHIX

NparHeHb TPOMAISH.
Po3pobneno «IlonokeHHs mpo MmiAroToBKy 3700yBaviB BUIIO]
OCBITH CTyneHs1 fokTopa ¢inocodii y JAITY imeni IBana
®panka» (mporokos Ne 4 Bix 21.03.2019 p.); «ITomoxkeHHs 1po
CUCTEMY BHYTPIIIHBOTO 3a0e3MeueHHs IKOCTI BUIOI OCBITH Y
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JJITY imeni IBana @panka» (mporokoa Ne 18 Bix 24.12.2015
p.); «ITonokeHHs PO KOMICIIO 3 MOHITOPHHTY OCBITHBOI
TIsUTBHOCTI Ta sikocTi BuIoi ocsiTy y JI/ITY imeni IBana
®panka» (mpotokoa Ne 125 Bix 22.04.2017 p.); «IlonoskeHus
PO KOHTPOJIb Ta OLIHIOBAHHS HABYAJBHHUX JIOCATHEHB OCI0, 110
3100yBarOTh BHIY OCBITY CTyIEHs JOkTOopa (pinocodii B
acmipaHTypi Ta nmo3a acmipantypotro y JJAITY imeni Isana
®panka» (mporokos Ne 4 Bix 21.03.2019 p.); «ITonoxeHHs 1po
MOHITOPHHT sikocTi BuIoi ocitn y JJJIITY imeHi IBana
@panka» (mporokos Ne 7 Bixm 27.09. 2011 p.); «Ilonoxenns npo
BUBYEHHS BUOIPKOBHX JTUCLHUILIIH B aCMipaHTypi Ta Mo3a
acmipantyporo /1Y imeni Isana @panka» (mporokon Ne 4 Bix
21.03.2019 p.).

2) 3MIHCHEHHS
MOHITOPHUHTY Ta MEPIOAMYHOTO
neperisiy OCBITHIX MPOTpam

Po3pobneHo MexaHi3M MOHITOPHHTY Ta MEPIOIMYHOTO
Neperisiy OCBITHIX Mporpam 3rigHo 3 «IlonokeHHsIM mpo
CUCTEMY BHYTPIIIHBOTO 3a0€3MeUeHHSs STKOCTI BUIIOI OCBITH Y
JJITY imeni IBana @panka» (mporokoa Ne 18 Bix 24.12.2015
p.) Ta «ITonoKEeHHSIM MPO KOMICIIO 3 MOHITOPUHTY OCBITHBOT
TIsUTBHOCTI Ta sikocTi Buioi ocita y JJAITY imeni IBana
®panka» (mporokos Ne 125 Bix 22.04.2017 p.).

CtBopeno Karanor ocBITHIX mporpam, SIKUi NOCTIHHO
oHosioeThest (URL : http://dspu.edu.ua/infopackstud/)

3) HIOPiYHE OIIHIOBAHHS
3100yBaviB BUIIOI OCBITH Ta
HAYKOBO-TIEAArOTIYHUX
NPALiBHUKIB 1 peryysipHe
OTIPIITIOZIHEHHS PE3YJIbTATIB Ha
odimiitHomy caiiti JJITY imeni
IBana ®@panka

YpoBasKeHO MEXaHI3M OLIHIOBAHHS HABYAJIbHHUX TOCSTHEHb
3100yBayiB BUIIOI OCBITH — IPETCHIACHTIB HA OTPUMAaHHS
CTHIIEHAIH; OLIHIOBAHHS HAYKOBO-TIEAArOT1UHUX 1
NeNaroriyHuX MpariBHUKIB HA OCHOBI PEHTHHIIB HAYKOBO-
JOCHITHOI, METOAMYHOI Ta OpraHizauiiiHoi poOOTH 1
PEHTHHTYBaHHS BUKJIAIa4iB 32 PE3yJIbTATAMH AHKETYBAHHS
CTYZICHTIB.

Pospobneno «IlooxkeHHs PO OPraHi3aiilo OCBITHBOTO
nporecy B JIJIITY imeni IBana @panka» (mpotokon Nell Big
30.08.2016 p.); «IlonoxxeHHs mpo arecrauiro 3000yBaviB
crynens nokropa dinocodii y JAITY imeni Iana @pankay
(mpotoxon Ne 4 Bix 21.03.2019 p.); «ITonoskeHnst po xadenpy
JITY imeni IBana @panka» (mporoxos Ne6 Bix 21.03. 2017
p.); «ITonokeHHs MIOpiYHE PEUTUHTOBE OLIIHIOBAHHS PoOoTH
HIIIT, xadenp Ta HaBUANBHO-HAYKOBUX IHCTUTYTIB
(pakynpretiB) y AJITY imeni Isana @panka» (mpoTokoa Ne 12
Bix 20.09.2018 p.); «ITonoskeHHs PO BUIUIATY CTUTIEHIH
CTYIEHTa, acIipaHTaM i noktopantam JIJIITY imeni Isana
®panka» (mporokos Ne2 Bix 30.01.2017 p.).

Pe3ynbraTi OLIIHIOBaHHS Ta PEHTHHT ONPUITIOTHIOIOTHCS HA
caiiTi YHIBEPCHTETY

4) 3abe3neueHHs
MiABUINEHHS KBatiikarii
NenaroriyHux, HAyKOBHX 1
HAYKOBO-TIEAArOTIYHIX
MPaLiBHUKIB

BinOyBaerbcst Ha  perymsipHiii  ocHoBl 3rigHO 3 Ilpo
3arBepmkeHHst «IlonoxkeHHsT po migBUINEHHS KBaidikamii Ta
CTAXYBAaHHS HAYKOBO-TIEJArOTiYHUX  TPAIBHHUKIB  BHIIHX
HaBYAJBHHX 3aKJaiiBy (BignosigHo o gucra MOH VYkpainu 3a
Bin 21.07.2014 Ne 4/3-20-946-14). Benetbcsi poOota Han
MOCHJICHHSIM TPAKTUYHOI CKJIaJOBOI MIABUIIECHHS KBaigikamii
HINT «xadenp ImsiXoM MPOXOMKEHHS CTaXyBaHb HA
HiAMPUEMCTBAX,  YCTAHOBAX,  OpraHi3amisix, yd4acti y
MDKHAPOIJHHUX TPOEKTAX, MPAHTOBUX IMPOrpamMax, HaBUAHHS 34
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Martpuus 3a0e3neueHHs MPOrpaMHHX Pe3yJIbTATIiB HABYAHHS
(ITPH) BiANoBiAHMMHU KOMIIOHEHTAMH OCBITHbO-HAYKOBOI NporpamMu
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O N N kWD =

10.
11.
12.
13.

Opi€HTOBHI HANPSIMU HAYKOBHX J0CTiKEeHb

TepMmoenekTpuyHi TIIIBKOBI CTPYKTYPH Ha OCHOBI CILIABiB Ta KOMITO3UTIB.
ToHKkOMIIBKOBI (PYHKLIOHATBHI CTPYKTYpH Ha 0a31 TOTOJIOTIYHUX 130JISITOPIB.
Hu3bkoBUMIpHI TEPMOENEKTPUYHI €JIEMEHTH Ha OCHOBI TE€TEPOCTPYKTYP.
I'padenononibHi pyHKIIOHATBHI TOHKOTUIIBKOBI CTPYKTYPH.
doTonepeTBOPrOBayl BUMPOMIHIOBAHHS HA OCHOBI OKCHU/THUX MaTepiaiB.
BbiocymicHi HeopraHiuHi (pyHKLIOHATIBHI TUTIBKOBI MMOKPHTTSI.

I'iOpuaHi COHIYHO-TEPMOENEKTPHYHI IITIBKOBI €JIEMEHTH.

Po3po0ka neTexTopiB BUIPOMIHIOBAaHHS HA OCHOBI ITOBEPXHEBUX IJIA3MOHIB.
BusHaueHHs TEPMOENEKTPUYHIX XapaKTEPUCTHK Y HU3bKOBHUMIPHHUX CTPYKTYpax.
[IlymoBi mapameTpu yibTpadioNeTOBUX CEHCOPIB Ta (DYHKIIOHATBHUX CTPYKTYP.
Po3poOka 3aco06iB BUMIpIOBaHHS 1 aHAJI3y CUTHAJIB YIbTPadioNeTOBUX JETEKTOPIB.
@DOTOAKYCTUYHI METOU KOHTPOJIIO MPOLIECIB Ja3epHOi B3aEMOI1 3 MaTepiajlaMH.

QDyHKIIOHATBHI CTPYKTYPH IJIs peecTpanii O10eTeKTPUIHUX CUTHAJIB.
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