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IHEPEJIMOBA

BpaxoBano IlocranoBy KaGinery minictpiB Ykpainu Big 16 rpyaus 2022 poxy Ne 1392
«IIpo BHECeHHS 3MiH 70 MEpeiKy rajxy3eil 3HaHb Ta CHEIiaTbHOCTEH, 3a SKUMHU 3I1MCHIOETHCS

MiJrOTOBKA 3700yBayiB BUIIOI OCBITHY.

Po3pobiieno pobouoro rpymoro OIIIl «MikpoenekTpoHika eHeproeeKTUBHOCTI Ta
CNIEKTPOHHUM 3axucT» HaB4yaabHO-HAYKOBOTO IHCTHTYTY KOMII'IOTEPHOTO MOJICIIOBaHHS,
npukiaaaHoi Gi3uku Ta MareMaTuku HalioHalIbHOTO TEXHIYHOTO YHIBEpCUTETY «XapKiBChKHN
HOJITEXHIYHUI IHCTUTYT» Y CKJIAJi:

. l'ennagin  XPUIIYHOB, noktop TexHIYHHMX HayK, Hpodecop, MPOpPEeKTOp 3 HAYKOBO-
neaaroriyHoi poooTH (TapaHT OCBITHBOI TPOTPAMHM).

. Poman 3AWIIEB, nokTop TexXHiYHMX Hayk, JOLEHT, 3aBigyBad Kadeapu Mikpo- Ta
HAHOEJIEKTPOHIKH.

. Muxaiino KIPTYEHKO, kanmuaar TeXHIYHMX HAyK, CTapIIdid JOCTIAHHUK, TOIEHT Kadeapu
MIKpPO- Ta HAHOCJIEKTPOHIKH.

. Kcenis MIHAKOBA, kanauaat ¢izuko-MaTeMaTUYHUX HAyK, JOLUEHT, AOIEHT Kadeapu (Qi3uKu.
. Anron IPO31OB, xannuaar ¢izuko-MaTeMaTHYHUX HAYK, JOLEHT, TOLEHT Kadeapu Mikpo- Ta
HaHOEJICKTPOHIKH.

. [Tano ®ECEHKO, ctynent rpynu IKM-M422.

Penenzentu:

1. Jloktop TexHiyHMX Hayk, mpodecop JlutBunenko Bomomumup BikTopoBud, mupekTop

[HCcTHTYT enexTpodi3uku 1 pamiaiiHux TexHosorii HarionansHoi akagemii Hayk YKpainu;

2. JlokTop TexHiuHUX HaykK, mpodecop YUyrait Omer MukonaiioBud, mpodecop kadeapu

¢i3ukn HamionansHOTO aepokocMiuHoro yHiBepcutery iM. M. €. JKykoBchkoro «XapKiBChKHMA

aBlaIITHUY THCTUTYTY.

Penensii-BiaAryku 30BHIIIHIX CTEHKXO0J1/1€piB:

1. TOB «cMUPEHEPI"'OKOM».
2. TOB "HOPMATEX I'PVII"
3. TOB «PKC-I'PVII».



1. TIPO®LJIb OCBITHBO-IIPO®ECIMHOI ITIPOTPAMHU

3A CIIEHIAJIBHICTIO 176 «MIKPO- TA HAHOCUCTEMHA TEXHIKA»

1 — 3araabHa iHpopmaiis

IloBHa Ha3Ba 3akJaqy
BHIIOI OCBIiTH

Ta CTPYKTYPHOI'O
mipo3ainy

HarionanbHuit TEXHIYHUHA yHIBEpCUTET
«XapKiBChKUN MOMITEXHIYHUN IHCTUTY T
Kadenpa mMikpo- Ta HAHOETEKTPOHIKI

Crtyninb BUIIOI OCBiTH
Ta Ha3Ba KBaJdidikauii
MOBOI0 OPHTIiHAJTY

MaricTp 3 MiKpo- Ta HAHOCHCTEMHOI TEXHIKU

Odiniitna Ha3Ba 0CBITHHOI

MporpamMu

OcsitHBO-TIpOdEciiiHa Iporpama
«MiKpoeNeKTpOHiKa eHeproe)eKTUBHOCTI Ta eIEKTPOHHHMA 3aXHCT»

Tun gumiiomy ta o0csr

OCBITHBOI IPOrpamMu

Jlumiom Marictpa, OJUHUYHUH,
90 xpenutiB €EKTC, 1 pik 4 micsi

HasiBHicTh akpeauTaumii

Ceprudixar HJ] Ne 2192145
TepMiH aii 1o 1 aumas 2026 p.

uka / piBeHb nporpamu

FQ-EHEA — apyruii nuk,
QF LLL — 7 piBens, HPK — 8 piBenn

IlepeaymoBu

Junom OakanaBpa

Moga(n) BUKJIAAAHHS

YkpaiHcbka

TepmMin aii 0CBITHBOI
nporpamMu

BinnosinHo 10 TepMiHy aii cepTudikaTy mpo akpeauTario
[TepernsmaeTbes MOPIYHO.

InTepHer-agpeca

MOCTIHOT0 PO3MillleHHA
OIKCY OCBITHBOI IpOrpamMu

https://web.kpi.kharkov.ua/mne/
http://blogs.kpi.kharkov.ua/v2/nv/

2 — MeTa 0CBIiTHBOI MPpOrpamMu

[ligroroBka mpodecioHana, 31aTHOrO BHPINIYBAaTH CKJIaaHI 3aaa4i 1 mpobiemu y chepi eIeKTPOHIKH,
MIKpO- Ta HAHOCHCTEMHOI TeXHIKH, 3/IIHCHIOBATH 1HHOBAIlIHY TTpodeciiiHy MisUThHICTh Ta MPOBOJAWTH BJIACHI

HAYKOBI1 JIOCIIiJIXKCHHSI,

PE3YJIbTAaTU SAKUX MAKOThb HAYKOBY HOBH3HY, TCOPCTUYHC Ta NPAKTHUYHC 3HAYCHHA.

Meta OCBITHBOI MporpaMu BiAmoBimae crpaterii po3Butky Harionanbroro TexHiuHOTO YHIBEpCHUTETY
«XapkiBcpkuit [onitexuiunuii [ncturym» Ha 2021-2025 poku mo0 GpopMyBaHHS CyCHiILCTBa MAallOyTHHOTO
Ha 3acajiax KOHIEMIIl CTAIOT0 PO3BUTKY.

3 — XapakTepucTHKA OCBITHHOI IPOrPaMu

IIpeameTrHa o6a1acTh
(rajsy3p 3HaHb,
cneniaJbHIiCTh,
crneniagizamis)

I"amy3b 3Hanb: 17 EnexkrpoHika, aBTOMaTH3al1lis Ta €JIEKTPOHHI KOMYHIKaIi1
CrnemnianpHicTh: 176 Mikpo- Ta HAHOCHCTEMHA TEXHIKa

OpienTanis
OCBITHBOI IpOrpaMu

OcsiTHbO-TIpO(EciiiHa TporpaMa 3 Opi€HTAIIEI0 HA PO3POOKY Ta 3aCTOCYBaHHS
HOBHUX MarepiaiiB, €JIEMEHTIB Ta MIKpO- 1 HAHOCJICKTPOHHUX CHUCTEM IS
eJIEKTPOHIKU, COHSYHOI EHEPTeTUKH Ta €JIEMETIB eJIEKTPOHHOTO 3aXHCTY, 3 (HOKycoM
Ha (i3uuHl migxomd Ta Meroad. [Iporpama BKItOYae BHUBYEHHS OCHOB (i3MKH
MaTepialiB, BIACTHBOCTEH HANiBIPOBIAHUKIB, I'€30€IEKTPUKIB Ta HaHOMAaTepialis,
HaBUYKH PO3pOOKHM MIKPO- 1 HAHOCJNEKTPOHHUX CHCTEM, MOJCIIOBAHHS,
BUTOTOBJICHHSI IOCIIPKCHHS Ta €KCIUTyaTallii.

AKIIEHT mporpamu 3po0JICHO Ha: COHSYHY €HEpPIeTHKY, /I¢ BUBUAIOTHCS COHSYHI
CHEepPreTU4H1 CUCTEMH, (POTOCIEKTPUYHI €JIEMEHTH Ta TEXHOJIOTIi 30epiraHHs eHeprii;
Ta €JCKTPOHHHH 3aXHCT BOYJOBAaHMX CHCTEM BiJl €JIEKTPOMArHITHUX MEPEIIKOJ Ja
BHUBYAIOTHCSA BIUIMB €JIEKTPOMArHiTHUX MEpeIKkoa Ha (yHKI[IOHAIbHI MaTepiald,
KOHCTPYKIIii €JIEMEHTIB €JIeKTPOHHOTO 3aXHCTY, NPUHIMIIN CTBOPECHHS 3aXHIICHUX
EJIEKTPOHHHUX CHCTEM.



https://web.kpi.kharkov.ua/mne/
http://blogs.kpi.kharkov.ua/v2/nv/

OcHoBHHI1 pokyc
OCBITHBOI IpOrpaMu
Ta cnemniaJizamii

@okyc OCBITHBO-TIPOQECIHHOT MporpamMM CHIPsIMOBAHO Ha HAJAHHSA CyYacHHX
TEOPETHYHHX 1 MPAKTHYHUX 3HAHb JUIsI POPMYBaHHS y 3700yBada KOMIIETEHTHOCTEH
UL po3pOOKH, 3aCTOCYBaHHS, IOCHIKEHHsS 1 eKCIuTyaTalii HOBUX MarepiajiiB Ta
MPUJIAAIB MIKPO- Ta HAHOEJICKTPOHIKU IS COHSYHOI €HEPreTHKH Ta BOYJIOBAaHUX
CHCTEM, PO3pOOKH, 3aCTOCYBaHHS, JOCIIDKEHHS Ta eKCIuTyartalii Ha 0a3i MaTepiaiiB
MIKPO- Ta HAaHOCJIEKTPOHIKH €JIEMEHTIB €JIEKTPOHHOTO 3aXHUCTYy BOYIOBAaHUX CHUCTEM
BiJl €JICKTPOMATHITHUX MEPEIIKO/I.

KirodoBi cimoBa: MIKpOEJIEKTPOHHI CHCTEMH, HAHOCIEKTPOHIKAa, TEXHOJIOTiSA
HaMIBOPOBIAHUKIB, (i3WYHI MiAXOIM, COHAYHA CHEPIreTHKA, EJIEKTPOHHUH 3axHcCT,
BOY0BaH1 CUCTEMH.

Oco0auBocTi
nporpaMu

OcsiTHbO-TIpO(EciiiHa TporpamMa BiAPI3HAETbCA BiJ I1HIIMX MPOrpaM CBOIMHU
ocoomuBocTsimMu. [Iporpama ocHoBana Ha EQF-LLL (€Bpomeiicbkka pamka
kBamipikaid JUIss HaBYAHHS BIPOJOBXK JKHUTTS) Ta BIJIMOBIAAE €BPOTEHCHKUM
cTaHgaptaMm, a Takoxx Bkirodae STEM ocCBiTy, BUKOPHUCTOBYIOUM aMEPHKAHCHKUH
JOCBifl, IO PO3IIMPIOE MOMKIJIMBOCTI CTYICHTIB y cdepi HayKH, TEXHOJOriH Ta
imkenepii. Ilporpama y3romkeHa 3 mnporpamMaMy IHIIMX KpaiH, IO J03BOJISE
CTyZIeHTaM OpaTH y4acTh Y MKHAPOAHUX Mporpamax OOMiHy.

Oco0MuBICTh TIpOTPaMHU - E€KCIIEPUMEHTAIBHUN IMiJXiJ, 110 BUKOPHUCTOBYE HOBI
METOIM Ta MIAXOAM OO0 PO3pOOKM MarepiamiB Ta eJIeMeHTiB. BoHa po3BuBae
KpEaTUBHICTh Ta IHHOBAIIHHE MUCIICHHS CTYCHTIB.

[Iporpama BigmoBigae akaieMiyHii aBTOHOMII, 3a0e3meuyroud YHIBEpCUTETaM
cBOOOMy BHOOpPY 3MICTy Ta oOpraHizaiii HaB4YaJIbHOro mporecy. BoHa Hamae
CTY/ICHTaM SKICHY OCBITY B HOBHUX MaTepianax Ta eJeKTPOHIIli.

3aramoM, OCBITHS MporpamMa CTBOPIOE YHIKaJbHE HaBUYAJIbHE CEpENOBUINE, e
CTYACHTH OTPHUMYIOTh HE TUIBKM TEOPETHYHI 3HAHHS], ajie ¥ MPaKTUYHI HABUYKU.
[Iporpama mae rpyHTOBHY MiITOTOBKY CTYACHTaM Ta MOXKJIMBOCTI YCHIIITHOI Kap'epu
B c(epi po3poOKH HOBUX MaTepiaiiB Ta eIEKTPOHIKH.

3abe3neyeHa MIKHApPOJHUM JIOCBIIOM, Ma€ akaJeMidyHy MOOIIBHICTh Ta
IHHOBAILIIMHUH TT1AX1]I.

[Tepenbauena MOXKIMBICTB peastizallli 1yaJlbHOI OCBITH.

4 — IlpuaaTHicTh BUIIYCKHHKIB
A0 NpaLeBJIAIITYBAHHS TA NOAAJIBIIOI0 HABYAHHSA

IpunatHicTh 10
npaneBJamTyBaHHs

BunyckHHKHM 3 YCIIXOM MOXYTh MpAIfOBaTH HAa MPOMMCIOBUX MiANPHEMCTBAX
€JIEKTPOCHEPTETUYHOI raqy3i Ta rajxy3i 3 MPOMHUCIOBOIO BUPOOHHUIITBA €IEKTPOHIKH 1
3naTHUN o0ifiMaTu mocaau (axiBIiB B CIyk0aX TOJIOBHOTO €HEPreTHKa, TOJIOBHOTO
MeXaHiKa, TOJIOBHOTO KOHCTPYKTOpa, B Tally3eBUX HAyKOBHX, IPOCKTHHX Ta
MPOEKTHO-KOHCTPYKTOPCHKUX ~ OpraHizamisix Ta ycraHoBax. Ilepemik mocan
BIJINOBI/Ia€ JiF0UOMY B KpaiHi kiacidikaropy mpodeciii.

IMoganbie
HaBYaAHHSA

MonuBicTh HaBUaHHS 3a mporpamoro Tpetsoro mukity FQ-EHEA, 8 pisas EQF-
LLL Ta 9 piast HPK, T06TO 3100yBaui BUIIOi OCBITH B PE3yJIbTaTi BUKOHAHHS JTaHOI
OCBITHBOI MPOTrpPaMu MalOTh MPABO HA MPOJOBKEHHS HABUYAHHS HA OCBITHROMY PiBHI
PhD y 3BO Vkpainu Ta 3a KOpJIOHOM Ta ITiIBUIIYBAaTH CBOIO KBaTi(iKaIliio Ha piBHI
«MaricTp» B CHCTEMI MICISAWIUIOMHOTO TMiABUIICHHS KBamidikaiii. 3m00yTTs
JOJTAaTKOBUX KBaJIi(iKaIlid B CHCTEMI OCBITH JIOPOCITHUX.

5 — BukjaagaHH{ TA OLiHIOBAHHSA

Bukiaaganusa ta
HABYAHHSA

Jlexmii, maGopatopHi Ta TpaKTUYHI 3aHATTSA, HAYKOBO-TIPAKTUYHI CEMIHApH,
BUKOHAHHS HAaBYAbHUX Ta peaThbHUX NPOCEKTIB (HABYAHHS Ha TIPOCKTaX),
MpoOJIEMHO-OPIEHTOBAHE HABYaHHS Ta HABYaHHA 3a 3aluTaMu, JUCTaHIIHE
HaBuaHHs B cuctemi Office 365, camoHaB4aHHs, HaBYaHHS dYepe3 JabOpaTOPHY
NpPaKTHKy, HaBYaHHS Ha OCHOBI Jocii/keHb. CTyIEHTOICHTPOBaHE HABYAHHS,
3MillIaHe HaBYaHHS, MPAKTHKa, MiATOTOBKA KBali(pikamiiHoi podoTu.

Takox mepemnbaueHa caMoOCTiHiHa poOOTa 3 MOXKIMBICTIO KOHCYJBTAIlId 3
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BUKJIaJJaueM 32 OKPEMHUMH OCBITHIMH KOMIIOHCHTAMH, IHIWBIAyadbHI 3aHATTS,
rpyIoBa MPOEKTHA poOoTa.

OninroBaHHsa Peiituarosa cucrema OLIHIOBAHHS.
[ToTouHuii Ta MiJICYMKOBHI KOHTPOJb 3HAHb (ONMHUTYBAaHHS, KOHTPOJBHI Ta
IHAVBIAYyaTbHI 3aBJaHHS, TECTyBaHHS TOIIO), 3aJiKM Ta iCOUTH (YCHI Ta MHCHMOBI),
3aXUCT HABYAIBHUX Ta pEaJbHUX MPOCKTIB 3 MPE3CHTAIEI0, MyOJIYHUA 3aXUCT
KBaJTiQiKaiiHOi poOOTH.
O1LiHIOBaHHS HaBYAIbHUX JOCATHEHb CTYJCHTIB 3IIHCHIOETHCS 3a CHCTEMOIO
ECTS.
6 — IlporpaMHi KOMIIETEHTHOCTI
InTerpanbHa 31aTHICTh PO3B’A3yBaTH CIELIaTi30BaHI 3a/1a4i Ta MPAKTHUYHI MPOOIEMH Yy raiysi
KOMIIETeHTHICTh 17  «EnexktpoHika, aBTOMAaTH3allisl Ta  E€JICKTPOHHI  KOMYHIKamii», 110
XapaKTepU3Y€EThCs KOMIUICKCHICTIO Ta HEBHU3HAYEHICTIO YMOB 13 3aCTOCYBAaHHSM
peneBaHTHOI Teopii Ta METOHOJIOTI].
3araabHi 3K1. 3garHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHANI3y Ta CUHTE3Y.
KOMIIETEeHTHOCTI 3K2. 31aTHICTh CIIUTKYBATHCS JEPKABHOIO MOBOIO SIK YCHO, TaK 1 MICHMOBO.
3K3. 3naTHicTh CHUIKYBAaTUCS 1HO3EMHOKO MOBOIO.
3K4. 3naTHiCTh TPOBOUTH JOCIIIKEHb HA BIJIMOBITHOMY PiBHI.
3KS5. 3narHicTh 10 momyKy, 0OpoOiIeHHs Ta aHali3y iHpOpMALlii 3 PI3HUX JUKEpel.
3K6. 3naTHicTh reHepyBaTH HOBI 1/1€1 (KpEaTUBHICTB ).
3K7. HaBuuku Mi>k0COOHUCTICHOT B3a€MO/III.
3K8. 3paTHiCTh CHiNKyBaTUCSA 3 TPEACTaBHUKAMH IHIIUX NPO(ECIiHHUX TPpym
pi3HOro piBHA (3 eKcmepramMH 3 IHIIMX Tajdy3ed 3HaHb/BHIIB EKOHOMIYHOI
JUSITTHHOCTI).
daxosi @®K1. 3patHicth e(eKTUBHO  BHKOPHCTOBYBATH  CKJIagHE  KOHTPOJIbHO-
KOMIIETeHTHOCTI BUMIPIOBAJIbHE, TEXHOJIOTIYHE Ta JOCIIIHUIIbKE O0JIaTHAHHS MPU TOCHTIHKEHHIX Ta
creniaJbHOCTI BUPOOHMLITBI MarepiajiB, KOMIIOHEHTIB, MpWJIadiB 1 MPHUCTPOIB MIKpo- Ta
(BU3HAYEHi HaHOCHUCTEMHO1 TEXHIKHA PI3HOMAHITHOTO MPU3HAYCHHS.

CTAaHAAPTOM BHUILOI
OCBITH
creniajabHOCTI)

O®K2. 3parHicTh 37iMCHIOBATH TECTYBaHHS Ta JIarHOCTUKY TpWIaliB Ta
oOJyaHaHHS, a TAKOX 0OpOOJICHHS 1 aHAII3 OTPUMAHHUX PE3YIIbTaTIB.

@®K3. 3aTHiCTh aHANI3yBaTH Ta CHHTE3yBaTH MIKpO- Ta HAaHOEJIEKTPOHHI CUCTEMHU
pI3HOTO MPU3HAYCHHS.

©®K4. 3natHicTh po3po6asTH, OOIPYHTOBAHO BUOMPATH 1 BUKOPUCTOBYBATH Cy4acHi
MeToAu OOpOOKHM Ta aHalli3y CHTHAJIB B MIKpPO- 1 HaHOGJIEKTPOHHHUX IMpHIANax Ta
cucTeMax.

®KS5. 3paTHiCTh apryMeHTyBaTH BUOIpP METOMIB PO3B’s3aHHS CKJIATHUX 3aaad 1
npobieM MIKpO- Ta HAHOCHUCTEMHOI TEXHIKM, KPUTHYHO OIHIOBAaTH OTPUMAaHi
pe3yabTaTH Ta apryMEHTYBATH MPUMHSITI PIIICHHS.

@®K6. 3maTHICT KOPUCTYBAaTHCS CYYaCHUMH CHCTEMaMH MOLIYKYy Ta aHali3y
HayKOBO-TEXHIYHOI 1H(pOpMaIlii, TPOBOJAUTA TMATCHTHUH IMOIIYK 1 JOCTIDKCHHS Ta
3MIHCHIOBATH 3aXUCT IHTEIEKTYaIbHOT BIIACHOCTI.

®K7. 3naTtHICTh pO3pOOIIATH 1 peai3oByBaTH HAyKOB1 Ta/ab0 IHHOBAIIIMHI TPOCKTH
y cdepi MiKpo- Ta HAHOCHCTEMHOI TEXHIKM, a TakKoX JOTHYHI 10 Hel
MDKJIUCIUTITIHAPHI TPOCKTH.

®daxosi
KOMIIETEHTHOCTI
creriams3anii
(BM3HAUCHI 3aKJIaJIOM
BHIIIOT OCBITH)

@®KS8. 3parHicTh po3poOISATH Ta 3aCTOCOBYBATH TEXHOJOTIYHI
BUPOOHUIITBA MTPUIIAJIIB COHSYHOT EHEPTETUKH.

®K9. 3naTHicTh TOCTIIKYBATH Ta EKCIUTyaTyBaTH MPUIIAJN COHSIYHOT €HEPIreTUKH.

pileHHs

®OK10. 3martHICTE poO3pOOJATH Ta 3aCTOCOBYBAaTH TEXHOJIOTIYHI  PIIEHHS
BUPOOHMILITBA €JIEMEHTIB 3aXHUCTy €JIEKTPOHHOTO 001 THAHHS.
®K11. 3parHiCTh JOCHIPKYBaTH Ta  €KCIUTyaTyBaTH  €JIEMEHTH  3aXHUCTy

€JIIEKTPOHHOTO 00JIaTHAHHS.




7 — IIporpamHi pe3yJabTaT HaBUYAHHS

[TporpamHi
pe3ynbpTaTu
HaBYaHHA 3a
CIIeLiaIbHICTIO
(Bu3HAUCHI
CTaHIapTOM BULIO1
OCBITH
CIEIIaIbHOCTI)

3a pe3yiabTaTaMu HaBUaHHS BUIYCKHUKH OTPUMYIOTH TakKi BMiHHSI Ta HABHYKHU 32
CHEIIAbHICTIO:

[IPH1. ®opmymoBatd 1 po3B’sI3yBaTH CKIATHI 1HXKEHEPHI, BHPOOHWYI Ta/abo
HAyKOBi 3aJaui MiJ Yac MPOEKTYBaHHsS, BUTOTOBICHHS 1 JOCIIPKCHHS MIKpO- Ta
HAaHOCHUCTEMHOI  TEXHIKM  pI3HOMAHITHOTO  TPU3HAUYEHHS Ta  CTBOPEHHS
KOHKYPEHTOCIIPOMO>KHUX PO3POOOK, BTIIICHHS PE3yJIbTaTiB y Oi3HEC-IPOEKTaxX.

[TPH2. Bu3nauatu HanpsiMu, po3poOJisaTH 1 peasli3oByBaTH MPOSKTH MOJEpHi3aril
BUPOOHMIITBA MIKpPO- Ta HAHOCHCTEMHOI TEXHIKH 3 YypaxyBaHHSIM TEXHIUHUX,
€KOHOMIYHUX, MPABOBUX, COIIAIbHUX Ta €KOJOTIYHUX ACTICKTIB.

[TPH3. Ontumi3yBaTu KOHCTPYKIIl CHCTEM, IPUCTPOIB Ta KOMIIOHEHTIB MIKpO- Ta

[TPH4. 3acrocoByBaTu criemiani3oBaHi KOHIENTyalbHI 3HAaHHS, 110 BKIOYAIOTh
CydacHI HayKoBi 3700yTKH, a TaKOX KPUTHYHE OCMHCIICHHS Cy4aCHUX MpPOOJieM y
cdepi MiKpo- Ta HAHOETEKTPOHIKH, [ PO3B’3yBaHHs CKIAJHUX 3a]a4 IpodeciiHoi
TISUTBHOCTI.

[IPHS. BinbHO CHOIJIKYBAaTUCS JEPXKABHOIO Ta I1HO3EMHOIO MOBaMH YCHO 1
MMUCBMOBO I 0OrOBOpeHHsI MpodeciitHuX mpobdiieM 1 pe3yJbTaTiB AISUTBHOCTI Y
chepi MIKpO- Ta HAHOEJIEKTPOHIKM, TMpe3eHTalii pe3ynbTaTiB MOCHiKEHb Ta
IHHOBAIIIMHUX MTPOCKTIB.

[TPH6. Po3pobnatu BUpOOM Ta KOMIIOHEHTH MIKpO- Ta HAHOCHCTEMHOI TEXHIKH,
BpPaxoBYIOYl BUMOTH JI0 iX XapaKTEPUCTHK, TEXHOJIOT1YHI Ta pecypcHi 0OMEKECHHS;
BUKOPHUCTOBYBATH Cy4YacHi IHCTPYMEHTH aBTOMATU3aLlli IPOCKTYBaHHS.

[TPH7. Po3B’s13yBath 3a1a4i CHHTE3Y Ta aHaJi3y MPUJIaAiB Ta MIPUCTPOIB MIKpO- Ta
HAHOCHCTEMHOI TEXHIKH.

[TPHS8. 36uparn HeoOXimHy iH(MOpMaIlito, BUKOPUCTOBYIOUH HAYyKOBO-TEXHIUHY
JiTeparypy, 0a3u 1aHUX Ta IHIII JHKepena, aHaJli3yBaTH 1 OIIHIOBATH Ti.

[TPH9. 3ab6e3neuyBaTH SKiCTh BUPOOHHUIITBA; OOMPATH TEXHOJIOTI], 1[0 TAPAHTYIOTh
OTpPUMaHHS HEOOX1THUX XapaKTEPUCTUK TBEPAOTUILHUX MPHUCTPOIB; 3aCTOCOBYBATH
Cy4YacHI METOJM KOHTPOJIIO MIKPO- Ta HAHOCHCTEMHOI TEXHIKH.

[TPH10. 3abe3neuyBat mnpodeciiHU PO3BUTOK WICHIB KOJEKTHBY 3
ypaxyBaHHSIM CBITOBOTO JOCBITy 1 BHMOI JO TepcoHany B cdepi po3poOKu Ta
eKCIUTyaTallii MiKpo- Ta HAHOEJICKTPOHHUX CHUCTEM.

[TPH11. JlocmimkyBaTu MpOIECH y MIKPO- Ta HAHOCJICKTPOHHHUX CHCTEMax,
npuiaasax W KOMIIOHEHTaX 3 BHKOPHCTAaHHSIM CYyYacHUX EKCIIEPUMEHTAIbHUX
METOAIB Ta 00JaJHaHH, 3/11HCHIOBATH CTATUCTHYHY OOpOOKY Ta aHalli3 pe3ysbTaTiB
€KCIICpUMEHTIB.

[MIPHI12. ByayBatu 1 gociijpkyBat (i3U4Hi, MaTeMaTHYHI 1 KOMI IOTEpPHI MOJENi
00’€KTIB Ta MPOIECIB MIKPO- Ta HAHOCIEKTPOHIKH.

[MIPHI13. KepyBatu ckmagHuMu poOOuYMMHU Tpouecamu y chepi BUPOOHHIITBA
Ta/ab0 MOCHIKEHb MIKpO- Ta HAHOEJNEKTPOHHUX CHUCTEM, O0’€KTHBHO OIIHIOBATH
pe3yabTaT MisUTbHOCTI KOJIGKTUBY Ta OKPEMHUX IMpAalliBHHUKIB, BH3HAYaTH 3aXOJIU
11010 TIOKPAIIICHHS Pe3yJIbTaTiB MisUTbHOCTI.

[IPH14. KoopaunyBatu poOOTy KOJEKTHBIB BHKOHABIIB Ui IPOBEICHHS
HayKOBHX JIOCHI/DKCHb, TIPOEKTYBaHHS, pPO3POOJICHHS, aHajidy, pO3paxyHKY,
MO/ICJIIOBAHHS, BAPOOHUIITBA Ta TECTYBAHHS MIKPO- Ta HAHOCUCTEMHOT TEXHIKH.

[TPH15. 3a0e3medyBatu 3aXWCT I1HTEJIEKTYaJbHOI BIACHOCTI, KOMEpIliami3aliro
pe3yJIbTaTiB HAYKOBO-JOCIIIHOI, BUHAX1AHUIILKOT Ta IPOCKTHOT JIiSTTbHOCTI.




IIporpamni [IPH16.  IIpoekTyBaTu, BHUIOTOBIISATH, JOCHI[UKYBaTH  MapaMeTpu  Ta
pe3yabTaTu eKCIUTyaTyBaTH TIPHUCTPOI COHSYHOI EHEPreTUKH Yy BIAMOBIAHOCTI J0 BHMOT
HABYAHHA 3i | 3aMOBHUKA.
cneniajizaniero [TPH17. Po3pobmsiti Ta JOCHIKyBaTH TIapaMETpPH E€JEMEHTIB  3aXHCTy
(BHU3Ha4YeHi €JIEKTPOHHOT'0 O0JIaJIHAHHS Y BIJIIOBITHOCTI /10 BUMOT 3aMOBHUKA.
3aKJIA0M BUIIOL
OCBiTH)
8 — PecypcHe 3a0e3ne4eHHs1 peaJizanii nporpaMmu
Kanpose BinmoBimae xaapoBuM BHMOTaM MO0 3a0e3MEYCHHs] MPOBAIKEHHS OCBITHHOT
3a0e3nmeyeHHs TSITBHOCTI Yy cdepl BUIOI OCBITH 3TiAHO 3 JIIOYMM 3aKOHOJABCTBOM YKpaiHU
(ITocranoBa kaGinery miHicTpiB Ykpainu «lIpo 3arBepmxenHs JlineH3iHHUX yMOB
MPOBAPKEHHS OCBITHBOI AISUTHHOCTI 3akiamiB ocBitTm» Big 30 rpymas 2015 p. Ne
1187, i3 3minamu, BHeceHuMu 3rigHo 3 [ToctanoBamu KM Ne 347 Big 10.05.2018, Ne
180 Bimx 03.03.2020, Ne 365 Bim 24.03.2021).
MarepiajabHo- Biamosinae BUMOIraM 00 MaTepiaTbHO-TEXHIYHOTO 3a0e31eueHHs
TexHiyHe MPOBAPKEHHST OCBITHBOI [ISIIBHOCTI y cdepl BUIIOI OCBITH 3TIIHO 3 JIIOYUM
3a0e3ne4eHHsA 3akoHojaBcTBOM Ykpainu (IlocranoBa kaOinery wMiHicTpiB VYkpainun «IIpo

3aTBepKEeHHs JIIEH31WHUX YMOB MPOBAPKCHHS OCBITHHOI MiSUTBHOCTI 3aKjaiiB
ocitw» Big 30 rpymus 2015 p. Ne 1187, i3 3MiHamMH, BHECEHHUMH 3TiIHO 3
ITocranoBamu KM Ne 347 Big 10.05.2018, Ne 180 Bix 03.03.2020, Ne 365 Bin
24.03.2021).

HTY «XIIl» wmae HaBuanbHl ayauTopii, SKI BIANMOBIIAIOTH BHMOTaM JIs
MPOBEJICHHS 3aHATHh 3a TPOrpamMor0. B OCBITHROMY MpOIECi BHUKOPUCTOBYETHCS
KOMIT FOTEpHA TexHIKa Kadenp, sika 3aJ0BOJbHSIE BUMOTH 3a KUIBKICTIO Ta SIKICTIO
o0IagHAHHA.

Indopmaniiine Ta
HABYAJIbHO-
MeTOAUYHe
3a0e3Me4yeHHs

BignoBigae Bumoram moao iH(OpPMAIIHHOTO Ta HaBYAIbHO-METOJUYHOTO
3a0e3neueHHs MPOBA/KEHHSI OCBITHBOI AISIIBHOCTI y cdepi BUILOI OCBITH 3TiTHO 3
nitounM 3akoHonaBcTBoM Ykpainu (IToctanoBa kaGiHeTy MiHicTpiB Ykpainu «IIpo
3arBepakeHHs JIIEeH31MHNX yMOB TPOBAHKCHHS OCBITHBOI MisSUTBHOCTI 3aKIaIiB
ocBitw» Big 30 rpymas 2015 p. Ne 1187, i3 3MiHaMHM, BHECEHMMH 3TiIHO 3
IMocranoBamu KM Ne 347 ig 10.05.2018, Ne 180 Bim 03.03.2020, Ne 365 Bin
24.03.2021).

HaykoBa 6ibmioreka yHiBepcuTeTy Ta Kadenpu, ski BeAyThb MiATOTOBKY 3a
porpamMoro, MaroTh 0a30By JiTeparypy (MiIPYyYHHUKH, METOIWYHI TOCIOHHUKH,
MoHorpadii) Ta mepioguyHi BUIAHHS, 10 BUKOPHCTOBYETHCS ISl BUKIAIAHHS 1
HaBuaHHs. CTyJaeHTH MawTh (I3MUHUNA J0CcTyn 10 Hei. BimbmmicTs mxepen
iHpopmanii moctynHi ctyneHTam B Internet abo mpexacraBneHi B 0a3zax JaHUX
Kadenap.

Iadopmartis mpo ocBITHRO-TIPOdEciiiHI TPOrpaMu, HaBYAIbHY, HAYKOBY 1 BUXOBHY
TUSTTBHICTD, 110 3A1MCHIOETBCS CTPYKTYPHUMH MIAPO3IUJIaMU YHIBEPCUTETY B paMKax
JaHol MporpamMH MiATOTOBKM MAricTpiB, JIOCTymHa uepe3 odiuinuii caiit HTY
«XTITI»: http://www.kpi.kharkov.ua/ukr/ 1 Bunmyckaro4oi kadeap .

HaBuanbHi MOCIOHUKY Ta MiAPYyYHUKH, HAYKOBI BUIAHHS (CTATTi) CHIBPOOITHUKIB
Kadeapu TOCTYIHI 3a aJpecoro:

https://repository.kpi.kharkov.ua/handle/KhPI-Press/2787.

VYci enekTpoHHI pecypcH JOCTYITHI YhTadyaM 4depe3 BIacHUM web-callT HayKoBO-
texHiuHoi 6i10miorekn HTY «XI1I»: http://library.kpi.kharkov.ua/.

[Tporpama moBHicTIO 3a0e3TMeYeHa HABYAIbHO-METOAUYHUMH KOMITJIEKCAMH 3 YCIX
KOMITOHEHTIB (HaBYAIbHUX JUCUHUILIIH, TPAKTHUK), HASBHICTh SIKUX TPEJCTABIICHA B
MOAYJIBHOMY CEPEIOBUIII OCBITHROTO MPOIIECY YHIBEPCHUTETY.

3a KOXKHMM HaBYJIbHUM KOMIIOHEHTOM TMporpamu 3100yBaui 3ale3rnedeHi
HEOOXIIHUMH  OCHOBHMMH  HaBUaJbHUMM  MarepiaiamMu  (MAPYIHHKAMH,



http://www.kpi.kharkov.ua/ukr/
https://repository.kpi.kharkov.ua/handle/KhPI-Press/2787

HaBYAJIbHUMU Ta HABYAJHHO-METOJAWYHUMHU TMOCIOHMKAMH ¥ po3poOkamu) Ta
CYHPOBOIKYIOTCS JOAATKOBUMH HAYKOBHMH i HAYKOBO-TEXHIYHHMH PO3POOKAMHU.

9 — AkageMiuHa MOOIIBbHICTH

HaumionaanHna
KpeInuTHA
MOOLIBHICTH

Ha ocHOBI JBOCTOpOHHIX JOTOBOpiB MDK HallioHanbHUM  TEXHIYHUM
YHIBEpCUTETOM  «XapKiBCBKUH  MOMITEXHIYHUH IHCTUTYT» Ta  MPOBIIHUMHU
TeXHIYHUMHU YHIBepcuTeTaMH YKpaiHu. MoxiuBicTh ykiamanas yrop (Epasmyct)
PO aKaJeMiuHy MOOITHHICTD Ta TIOIBIHHUN JHUTIIIOM.

[Topsimok  opranizamii mporpaM akaaeMiuHOi MOOITBHOCTI Il YYacCHHUKIB
OCBITHBOTO TIporecy perinamentye «llonokeHHS mpo akajgeMiyHy MOOUIbHICTh
CTYJICHTIB, AacCHipaHTIB, JOKTOPAHTIB, HAYKOBO-TEIAroTiYHUX Ta HAyKOBHUX
npaniBHUKiB HTY «XIII», sike po3miteHo Ha BeO-caiiTi HABUAIBHOTO BiJIILTY

(http://blogs.kpi.kharkov.ua/v2/nv/dokumenti-ntu-hpi-2/).

«ITonoxeHHs po MOPSAIOK BiApaxyBaHHS, IEPEPUBAHHS HaBUYAHHS, TTOHOBJICHHS 1
nepeBeIeHHs 3/100yBaviB BUIIOT OCBITH, a TAKOXK HAJIaHHA 1M akaJeMiqHOI BIAMYCTKH
Ta npaBa Ha noBTopHe HaB4aHHsA B HTY «XIIl», ke Takok po3MillieHO Ha BeO-CanTi
HaBUAJBLHOTO BTy, BCTAaHOBJIIOE TIPOLEAYPY BiApaxyBaHHS, TepepUBaHHS
HABYaHHS, TIOHOBJICHHS 1 TepeBeJeHHs 0cCi0, sKi HABYAIOTHCS Ha JIICH30BaHUX Y
BCTAHOBJICHOMY MOPSIKY OCBITHIX IIpOrpamax.

[TonmoeHHS TakOXX pO3MOBCIOJUKYETbCI Ha 0ci0, sKi HaBYalOThCS Ha
aKpeIUTOBAHUX (SKIIMO aKpeaMTaIlis rnepeadadyeHa HalllOHATHPHUM 3aKOHOJIABCTBOM)
OCBITHIX TMporpamMax y HaBUAJIbHUX 3aKjiajJax IHO3EMHHUX JEpikaB, y pasi ix
noHoBJIeHHs! uM niepeBesieHHs 10 HTY «XI1I».

Mixnapoana
KpeIuTHA
MOOLIBHICTH

Ha ocHOBI JABOCTOpPOHHIX  J0OroBopiB MiDK HallioHaqbHUM  TEXHIYHUM
YHIBEPCUTETOM  «XapKIBCbKUH TIONMITEXHIYHUH 1HCTUTYT» Ta HaBUYaJIbHUMHU
3aKJIaJlaMU BHIOI OCBITH 3apyOiKHMX KpaiH-apTHepiB. Ha OCHOBI yKIIaJieHUX yron
PO MKHAPOAHY akajeMiuHy MoOUThHICTE (Epasmyc +) 3 yHiBepcuTeTamu.

MoXJIUBICTh YKIQJaHHS Yo MpO akKaJeMiyHy MOOUIbHICT Ta MOJBIHHI
JWIUIOMU perIaMeHTYeThest «[10JI0KEeHHSM PO HaBYaHHS CTYJICHTIB Ta CTa)KyBaHHS
(HayKoBe CTa)XyBaHHS) aCHipaHTIB, JOKTOPAHTIB, HAYKOBUX 1 HAyKOBO-TIEJaroriYHUX
npaiiBaukiB HTY «XIII» y mpoBigaux 3BO Ta HaykoBHX yCTaHOBaX 3a KOPJIOHOM

(http://blogs.kpi.kharkov.ua/v2/nv/dokumenti-ntu-hpi-2/).

JlomycKaroThCsl 1HAUBITyaIbHI YTOAM TIPO aKaJeMidyHy MOOUTBHICTD JIJIsi HABYAHHS
Ta TPOBEICHHS JOCHIPKEHb B YHIBEPCUTETaX Ta HAYKOBHUX YCTAHOBaxX KpaiH-
MapTHEDPIB.

HaBuyanus
iHO3eMHHX
3100yBa4iB BUIIIOT
ocBiTH

MoskiuBe, Miclisi BUBUSHHS KypCY YKpaiHCHKOT MOBH.

J103BOJISIE MOXKIIMBICTh HABYAHHS 1HO3€MHUM IpoMaisiHaM. [lnanyerbcs HaBYaHHS
1HO3eMHHX CTYACHTIB aHTJIIMCHKOIO MOBOIO.

HaBuaHHs iHO3€MHHX CTY/IEHTIB MOKE IPOBOJUTUCH HA 3arajbHUX yMOBax abo 3a
1HIUBITyaTbHUM Tpadikom.



http://blogs.kpi.kharkov.ua/v2/nv/dokumenti-ntu-hpi-2/
http://ec.europa.eu/education/opportunities/higher-education/quality-framework_en.htm#_blank
http://blogs.kpi.kharkov.ua/v2/nv/dokumenti-ntu-hpi-2/

2. NEPEJIIK KOMIIOHEHT OCBITHbOI IPOIT'PAMM TA IX JIOTTYHA

HOCJIAOBHICTD
2.1 llepeik kommonent OIl
Kon KoMmnoHeHTH 0CBITHBOI POrpaMu KinbkicTb ®opma
(IMCIUIIIHA, TPOEKTH / po0OTH, IPAKTHKA, KpPeIuTiB | MiACYMKOBOIO
KkBaJjidikaniiHa podora) €EKTC KOHTPOJII0
1 2 3 4
1. ObOB’A3KOBI OCBITHI KOMIIOHEHTU

1.1 3ara;JnHa miAroToBKAa
3111 IcTopis Ta kynpTypa YKpainu 3 3aik (1)
3112 Ykpaincbka MoBa (mpodeciifHOro cupsiMyBaHHs) 3 3anik (2)
3113 IHO3eMHa MOBa 6 3anik (1,2)
1.2. CnenianbHa (¢paxoBa) miAroroBka
CIl 1 [HKeHepisi eKCIEPUMEHTY B €IEKTPOHIL 3 3anik (1)
CII 2 Komn IOTEPHE MOJIENIOBAHHS ¢b13uuHuX Ta 5 Termr (1)

TEXHOJIOTTYHHX MTPOLIECIB
CII3 @i31yH1 BIaCTUBOCTI Ta METOU JAOCHIKECHHS 6 Termr (1)

MIPUJIAJIOBUX CTPYKTYP
CI 4 TeXHonqru CUHTE3Y MPWIAJOBUX CTPYKTYp Ta 5 Termr (1)

€JIEMEHTIB 3aXUCTY
CII5 OyHKITIOHATBHI MaTepiai eNeMEHTIB eJeKTPOHHOTO 5 Termr (1)

3aXHUCTY Ta COHSYHOI EHEePreTHKU
CII6 [lepegaumioMHa nmpakTuka 15 3aiik (3)
CI17 ATecrartist 15 3auik (3)
3araabHuii 06CAT 000B’A3KOBHX KOMIIOHEHT 66

2. BuOipkoBi 0CBiTHIi KOMIIOHEHTH

2.1 Iucuumniiing BLUIbHOTO BUOOPY cTyAeHTa NPodijibHOL
MiITOTOBKH 3TiIHO Mepesiky
BBII Jucrumina 1 6 Icout (2)
BBII Jucuumiina 2 6 Icnut (2)
BBII Jucrumnina 3 6 Icout (2)
BBII Jucnumnina 4 6 Icout (2)
3arajabHuii 00csT BUOIPKOBHX KOMIIOHEHT 24
3ATAJIBHUAM OBCSIT OCBITHBOI ITIPOI'PAMU 920
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Po3mnosin 3MicTy OCBITHBOI IPOrpaMH 3a rpylaMyu KOMIIOHEHTIB Ta HUKJIaMHU HiATOTOBKU

OO0csT HaBYAJIHLHOTO HABAHTAKCHHSA 3/100yBayda BUIIIOL

ocsitu (kpeautiB EKTC / %)

Ne _ O00B’13K0BI Bubipkosi
/ [ukn migAroToBKu KOMITOHEHTH KOMIIOHEHTH
n/n ; . Bcroro 3a Bech
OCBITHBO- OCBITHBO- )
o - .o - TeleH HaBYaHHIA
npodeciitaoi npodeciitHoi
porpamu porpaMu
3araibHa MiArOTOBKA 12/13 - 12/13
2 |Coewmiansua (daxosa
et (baxosa) 54/ 60 - 54/ 60
[11ITOTOBKA
3 WCUMILIIHU BIJILHOTO
fmélpy - 24/27 24/27
Bcroro 3a Bech TepMiHHaB‘IaHHH 66/73 24 /27 90/100
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2.2 CtpykTrypHo-joriuna cxema OII

1 camectp : I camecTp : 3 cemecTp
M1 | I
| HHOESLIH HE | nz |
MiANPHEM HULTED T3 I B |mrenexTyancHa :
YNPSEAIHHA CTEPTEN | ENBCHICTD |
NpOEKTaMM | |
| |
N3 | 3ins3 |
|HozemHE MOES 23 > |HOSEMHE MOES 23
npoded BHHm I npodeciiHHm f
TR . | T PRMYEEH HAM [
| |
Ccn [ |
le+eHepin | |
BHLTIEPHMEHTY B | |
ENERTROHIL | |
Cnz | BEM |
Hom nioTepHe | — . Juouunniqa t
» MOOEMIEIHHR EinbHOro eMbopy 1 |
tizmHMx T | |
SR | | v
| BB I cre
crns | —®  Onoyeniivs ————— 1 Tepegaunnomns
B 3HHI ENSCTHEDCT | sl e | NpakTHES
T3 METOOM | |
—> : —»
A0 HEHHA | |
N pMNanoEW:
crpyHTYp | BEIM | o
| —  Ouoyunnisa : _
i ArecTauin
| EinbHoro eMbopy 3 |
Cn4
TExHONOrT CHHTESY | |
—#  npumEaoEMx  —————— |
CTPYETYR TS [ |
ENEMEHTIE ITXMCTY | BBM |
——  ducumnaiva
| EincHoro enbopy & |
s | |
Dy HELIOHRABHI | |
FASTE P 2
—» ENEMEHTIE S |
ENEKTPOHHOND | |
SFHALCTY T3 COHAHHOU | |
EHEQTETHHH | |
! |
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3. POPMA ATECTALII 3I05YBAUIB BUIIIOI OCBITH

ATecrallisi BUIIYCKHUKIB OCBITHRO-TIpO(ECiiftHOi mporpamu cremiaibHocTi 176 «Mikpo- Ta
HAaHOCHCTEMHA TeXHIKa» MPOBOAMUTHCS y (opMi 3aXuCTy KBanmi(ikamiifHoi Marictepchbkoi poboTu Ta
3aBEPIIYETHCS BUIAY0I0 JOKYMEHTY BCTAHOBIIEHOTO 3pa3Ka IMpo MPHUCYHKEHHS CTYIICHS MaricTpa i3
NPUCBOEHHAM KBawmiQikamii: «Marictp 3 MIKpo- Ta HAHOCHCTEMHOI TEXHIKHW». ATecTais
3MIMCHIOETHCS BIIKpUTO 1 myOsiuno. KBamidikariiina poboTa mepeBipseTbcs Ha IuIariat 3rigHO
[TonmoxxeHHsT TPO CHUCTEMy 3amoOiraHHs Ta BUSBJICHHS aKaJEeMIYHOTO IUIAriaTy y BHITYCKHHUX
KkBamdikamiiHaux poborax 3700yBadiB BUIOI OCBITH HamloHAJIBHOTO TEXHIYHOTO YHIBEPCHUTETY
«XapKiBCHKUH MOMITEXHIYHUNA THCTUTYT».

Kpamidikarmiiina pobora Mae OyTd po3MilieHAa Ha calTi ab0 y MyOmivYHOMY perno3uTapii
3aKJIaay BHUILOI OCBITH 200 HOTro CTPYKTYpHOTO MiAPO3ALTY.

OnpuntogHeHHs KBaTiBIKaIiHHUX poOiIT, M0 MICTATH iH(QOpMaIlito 3 0OMEXEHUM JOCTYIIOM,
3[1ICHIOETHCA BIIMOBIIHO O BUMOT 3aKOHOJABCTBA.

4. MATPULSA BIIITOBIJHOCTI IPOT'PAMHUX KOMIETEHIIN KOMIIOHEHTAM
OCBITHBOI IPOT'PAMHU

3111 | 3I12 | 3113 | CII1 | CII2 [ CII3 | CITI4 | CII5S | CII6 | C
3K1 + + + +

3K2 + + +
3K3 +
3K4 + +
3K5
3K6
3K7
3K8
PK1
PK2 +
PK3
K4
PK5 +
PK6 + +
PK7
PDKS$
®K9 +
®K10 +
®K11

+ |+ |+ |+ |+ |+ |3

|+ |+ |+

|+ |+ |+ |+ ]|+ |+

|+ |+ |+ |+
+
e I I o I S S I B S A o S

|+ |+ |+ |+

I+ |+ ]+
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5. MATPULIA 3ABE3NIEYEHHS ITIPOT'PAMHUX PE3YJIbTATIB HABUAHHS (ITPH)
BIATIOBITHUMH KOMIIOHEHTAMM OCBITHBOI TIPOT'PAMM

+ + + = + +
+ + + + +
+ o+ + +
4 o+ o+ o+
o+ + o+
4 o+
+ + +
+ + 4 + 4 +
4 o+ 4 o+
+ +
+ + + T
o+ 4
+ 4
= o+
I'apanT 0CcBiTHBOI MpOrpamMu
JIokTOp TeXHIYHHUX HayK, IIpodecop
IIPOPEKTOP 3 HAYKOBO-IIEIArOriqHoi poboTH,
KepiBHUK poO04o0i rpymnu ’ I'ennaniiit XPUITYHOB

3aBimyBau Kadeapu MiKpo- Ta HAHOEJIEKTPOHIKH,
JOKTOp TEXHIYHUX HAyK, JOIEHT 7~ Poman 3AUITEB
Z
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