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JIMCT MOT'OJIZKEHHS
OCBITHBO-NpoeciiiHOT mporpaMmu

« PiznyHa Ta OIOMEANYHA EJIEKTPOHIKA »

OcBITHIO ITporpamy po3IJisiHyTO Ta CXBaJIeHO Ha:

1. HaykoBo-meTonuuHiil pamai XapKiBCHKOTO HAIllOHAILHOIO YHIBEPCHTETY IMEHI
B.H. Kapasina

poToKon Ne 7 sin «/b» oS 2023  p.

['onoBa HaYKOBO—MeTOZ{H‘-IHOI panu, 2 /

Onexkcanap 'OJIOBKO

MPOPEKTOP 3 HAYKOBO-IEaroriuHol poOOTH é‘é/}////

2. Buewiii pani pakynbTety PEEKC
npotokon Ne3 Binm «/$ ¢

['onoBa BUeHOT paau GaKkyIbTeTy < Cepriii IIYJIBI'A

3. HayxoBo-MetomuuHiii Komicii (baKYJIBTeTyv PBEKC:
nporokon Ne3 Bim«~» (03 2023 p. ﬁ/
INonoBa HaykoBoO-MeTOUYHOT KOMicil (haKyJIbTeTy Onexkcannp BYTPUM
4. Kadenpi pizuunoi 1 0loMeIMUHOI €TeKTPOHIKH Ta KOMIUIEKCHUX 1H(GOpMaIiiHNX
TexHoJoriii: mporokon Ne 722 Bing «74» ¢3 2023 p.

3aBigyBau kadenpu,

I-p. $hi3.-MaT. HayK, CTaplIdi HayK. CHinO6iTMﬂ%// .« Cepriii BEPJIHUK



ITPEAMBY/JIA
Po3pobeHo pob0oUok0 IpyTIoI0 y CKaIi:

[IpisBuie, im’s, 0o | HalimeHyBaHHs nocagu | HaykoBuu CTYIIiHb,

6aTbKOBI BUEHEe 3BaHHS

KepiBauk pob6ouoi rpymu — | ITpodecop kadenpu ¢izuunoi | JokTop  ¢i3uko-MaTemaTuu

rapaHT OCBITHbOI POTrpamMu i OiomemuuHOi eneKTPOHIKM | HUX HayK, Tmpodecop 3a

Apkyma FOpiii | Ta KoMmIuleKcHUX iHQopMma | Kadeaporo HamiBIpPOBiAHMKO

BacunboBuu LiMHUX TeXHOJIOrii BOI Ta BaKyyMHOI eJIeKTPOHI

KU

Ysiern pobouoi rpymu

Bepanuk Cepriu | JoueHnt kadeapu ¢isnuHoi i | [lokTop  ¢i3vko-mMaTemaTuy

JleoHifoBUu OiomMeuUHOI e/IeKTPOHIKM Ta | HUX HayK, CTapLIXK
KOMITJIEKCHUX  iH(opMaLili | HayKOBUM CriBpoOITHUK
HUX TeXHOJOrik (akyabTeTy | Kapeapu ¢isuuHol i
pagiodisuku, OGiomeauuHOI | GioMeqUUHOI eIeKTPOHIKU Ta
eJIeKTPOHIKHU Ta | KOMIUIEKCHUX
KOMIT'FOTEPHUX CUCTEM iH(opMaLliHMX TeXHOJIOTiN

Katpuu BikTop | [Ipodecop kadeapu ¢isuunoi | JokTop  (isuko-marematuy

OnekcanpoBuyY i GiomenuuHOI eJIEKTPOHIKM | HUX HayK, ripoecop
Ta KOMIUIeKCHUX iHbopMalili | kadpeapu MPUKIaTHOT
HUX TeXHOJIOTIiN eJIeKTPOJHaMi K1

Boryna Ouner BikropoBuu | [louieHT Kadeapu ¢isuunoi i | Kanguzaat ¢i3uko-
biomeZMUyHOI e/IeKTPOHIKM Ta | MaTeMaTUYHUX HaykK, [OL|eHT
KOMIT/IEKCHUX 3a kadenporo QisuuHOi i

iHdbopMalliiHux TexHosorii | GioMeUUHOI eIeKTPOHIKH Ta
KOMIUIEKCHUX  iH(opmariit
HUX TeXHOJIOTiN

Bennuko Osbra | JouenT kadeapu ¢isnyHoi i | KaHangaT TexHiUHMX Hayk,
MiukKosiaiBHa GioMeZMUHOI e/IeKTPOHIKM Ta | AoleHT Kadeapu 6Giomemuu
KOMIT/IEKCHUX HUX eJIeKTPOHHUX IPUCTPOIB

iHopMalliiHUX TeXHoJIoTik | i cuctemM

[lo npoeKTyBaHHS OCBITHBOI IIPOrpamMu JI0/TyYeHi:

IIpeacraBHUKY 3700yBauiB BUILOI OCBiTH: CTyjeHTKa I.B. €3/0BelibKa, rojioBa CTy/€HTCHKOI
pagu ¢akyneTery PEEKC; crygent €.C. Xoznauok, uneH Buenoi Pagu PBEKC; crygenTtka JI.B.
BosokiTiHa , rosioa ripod6topo crygenTiB dakynstety PEEKC.

IMpeacraBHUKKM poOOTO/ABIiB: 3aCTYyIMHMK 3aBiflyBaua BiAily BaKyyMHOI eJIeKTPOHIKH
[HcTuTyTy pagiodisvku Ta enekTpoHiky imeHi O. f1. YcukoBa HAH Ykpainu, crapimuii Hayk.
criBpobitHnk O.M. Kynemios, gupekrop PazioactpoHomiuHoro Incturyty HAH Ykpainwy,
ueH-kopecrioHzieHT HAH Ykpainu B.B. 3axapeHKO, KOOpVHATOpP OCBITHIX IporpaM KOMIIaHii
EPAM Ukraine y cxigHomy perioni I. MixeeB, 3aCcTynmHHK AMpeKTOpa 3 HAyKOBOi poOOTH
IHcTuTYyTY TIpoG7eM KpiobGiosorii i kpiomeauuuan HAH Ykpainu, mpocdecop O.A. Hapgig,
mupektop TOB HBII «XapkiBcbka aHTeHHa KommnaHisi» [1.B. Himerp.

ITpu po3pobuii npoekTy [Tporpamu BpaxoBaHi BUMOTH:

1) Crangapry Bumoi ocCBiTM YKpaiHu creijfiambHocTi 153 Mikpo- Ta HaHOCHCTeMHa
TeXHiKa, rajy3i 3HaHb 15 ABTOMaTH3alisg Ta MPWIafA00yAyBaHHA 3a CTyIIEHEM BMIIOl



OCBiTW MaricTp, Apyroro (MaricTepcbKoro) piBHA BHIIOI OCBIiTH, 3aTBep/KEHOIO
Hakaszom MiHictepcTtBa ocBiTy | Hayky YKpainu 20.11.2020 p. Ne1447;

2) 3akony Ykpainu «[Ipo Bumy ocBity» Big 01.07.2014 p. Ne 1556-VII 3i 3miHamu Ta
JIOTIOBHEHHSIMUY;

3) 3akoHy YkpaiHu «[Ipo HayKOBYy i HayKOBO-TeXHiUHy Jis/ibHiCTb» Bif 26.11.2015 p. Ne
848-VIII 3i 3MiHamu Ta JOTTOBHEHHSIMU;

4) Pekomenpauii  mpodeciiiHoi  acoujiarii
SP/AP/C/EMC/COM Joint Chapter»;

5) PexkomeHpaliii mpoBigHMX TipaliefiaBLiB B rany3i: «IHcTUTyTy pagiodizuku Ta
enektpoHiku iMeHi O. A. YcukoBa HAH Ykpainn», «PafioaCTpOHOMIUHOIO iHCTUTYTY
HAH Yxkpaiaw», [HctuTyTy npobsiem kpiobiosorii i kpiomeauiuan HAH Ykpainu.

«IEEE  Ukraine Section (Kharkiv)

PelieH3ii-BiiryKy 30BHillIHIX CTeHKrosiepiB (3a HAsIBHOCTI):

3acTymHUKa JUpEeKTopa 3 HayKoBoi pobotu IHcTuUTyTy mpobieM KpiobGiosorii i KpioMeauiuHu
HAH Yxkpainu, npodecopa O.A. Hapaiza.

1. IIpo¢inb ocBiTHBLOI porpamMu

1 — 3aranbHa iHdopmarist

IToBHa Ha3Ba
3aKJ/iafly BUIIIOI

XapkiBcbkMil HaljioHaabHUM yHiBepcuteT imeHi B.H. KapasiHa,
tdakysnbTer  pagmiodisvku,  OioMeAMUHOI  €eKTPOHIKM  Ta
KOMIT FOTEPHUX CUCTEM

OCBiTH Ta

CTPYKTYPHOI'0

mipo3gity

Odiriiina Ha3Ba di3nuHa Ta bioMeaMUHA eleKTPOHIKa
nporpamu Physical and biomedical electronics

CtyniHb BUIIOI
OCBiTH

Marictp

Kesanidikauis, o
MPHCBOIETHCA

Marictp 3 Mikpo- Ta HAHOCUCTeMHOI TexHiKH, (i3UYHOI Ta
GiomMeUUHOT e/IeKTPOHIKH

Tun agunomy Ta
00csAr 0CBITHBHOI

Hurnnom marictpa, 90 kpepguris EKTC, Tepmin HaBuaHHA 1 pik 4
Micsii

nporpaMu
HasBHicTb HarioHanbHe areHTCTBO i3 3a0e3reueHHs IKOCTi BUIL[Oi OCBIiTH.
aKpeguTaii CepTudikaT Tpo akpeuTallif0 OCBiTHBOI Tporpamu Bij 29.07.2021
Ne 2048
Ctpok aii ceptudikary — 01.07.2027
IlepepymoBu 7151 3000yTTS OCBITHBOTO PiBHS «MaricTp» MOXYThb BCTyTaTH

ocobw, 1110 37100y/TH OCBiTHIN piBeHb «0akanmaBp». Y Ci BCTYITHUKH
MIPOXOJATh BCTYTIHI BUMPOOYBaHHs 3 iHO3€MHOI MOBH Ta 3i
CreLia/IbHOCTI, Ha IKOMY BCTYIIHUK ITIOBUHEH IIPOJeMOHCTPYBaTH
KOMITeTEHTHOCTI 1 pe3y/bTaTh HaBYaHHS, BU3HAU€eHi CTaHAapTOM
BUIIIOI OCBiTH OCBITHBOTO PiBHS «0akasaBp» AJisl crieljiaibHOCTi 176
— MIKpo- Ta HaHOCHCTeMHa TexHiKa.

MoBa BUK/IaJIlaHHA | YKpaiHCbKa
Tepmin fii 2 poKu
OCBIiTHBOI

MpOrpaMu




InTepHer-aapeca
MOCTIHHOT0
PO3MillleHHA OMHUCY
OCBITHBOI
NMporpaMu

http://rbecs.karazin.ua/wp-content/uploads/docs/opp176mag 23-
24.pdf

2 - MeTa 0CBiTHBOI MpOrpamMu

Merta nporpamu

3abe3neunTy HAOYTTS CTYAEHTOM KOMIIeTeHL[il, HeOOXiTHUX /ISt
JOCTTiIKeHHs i po3po0/IeHHsT HOBITHIX Ta BUKOPUCTAHHS iCHYFOUHUX
TeXHOJIOTiM, MaTepiasliB Ta Npy/aZiB MiKpO- Ta HAHOCUCTEMHOI
TeXHiKH, IX KOHCTPYIOBaHHS, BUTOTOBJIEHHS], BUITPOOOBYBaHHS,
eKCIiTyaTarliii Ta MoziepHi3zaiiii. [TigroryBaru axisiiiB B 06/s1acTi
Gbi3nuHOoI Ta GioMeIMYHOI e/IEKTPOHIKH, IJ0 OPiEHTOBAHI Ha
BUPILLIeHHS 3aBJaHb K TEOPETUYHOI'O TaK 1 NPUK/IaJHOIO
XapakTepy, SIKi TOB’sA3aHi 3 eKCIUTyaTal[i€lo Ta pO3poOKOI0
OiomMeZMYHOI arapaTypu Ta 3/laTHi TPOBOAUTH HAyYKOBO-
JOCTTiTHUIIBKY Ta MOIIYKOBY poboTy, y BianosigHocTi g0 Ctatyty

yHiBepcureTy (https://old.karazin.ua/docs/statute/uk-statut2018.pdf),
voro Crparerii possutky 2019-2025 pp.

(https://karazin.ua/storage/documents/177 pFgimrX87pAHaRWAyt
T9Vh8vG.pdf) Ta Kogekcy LiiHHOCTel1 KapasiHcbKoro
YHiBepcuTeTy
(https://karazin.ua/storage/documents/322_kmp5KTJ6sbiEsjMzjoRI
hdmG?7.pdf).

3

— XapakTepuCTHKA OCBITHHOI MporpaMu

IIpegMeTHa 00/1aCTh
(rasy3b 3HaHb,

I"anysb 3HaHb: 17 «EneKTpoHika, aBTOMaTU3allis Ta e/1IeKTPOHHI
KOMYHiKarliii»
CreniasibHiCTh: 176 « MiKpO- Ta HAHOCHCTEMHA TeXHiKa»

crenia/JIbHIiCTh,

crerfiasrisamnis (3a

HasABHOCTI))

OpienTanis OcBiTHBO-TIpO(hecitiHa MporpaMa Opi€HTOBaHa Ha 3700y TTs
OCBITHBOI CTy/leHTaM¥ NpoQeciiHUX 3HaHb, YMiHb, HABMUOK Ta iHILIUX
nporpamMu KOMITeTEHTHOCTeM [I/1s1 YCIIIIHOTO 3/jiicHeHHs podeciitHoi

nisuteHOCTI. [Tepen6avae LUKIM 3arasbHOI Ta TipodeciitHol
T ITOTOBKH, 1[0 BK/IFOUAIOTh SIK 000B’SI3KOBi HaBYa/IbHi
JMUCLIATUTIHY, TaK i AUCLIMTUTIHK 32 BUOOPOM.

OcHoBHHH (POKYC
OCBITHBOI
nporpamMu Ta
cnenjiastizamii

[Mornmubnena mpodeciliHa ocBiTa B ramy3i MiKpo- Ta
HAaHOCUCTEeMHOI TexHiKH, (i3uuHoi Ta GioMeAMUHOI e/leKTPOHIKM B
TPAAMLIAX K/IACUYHOI YHIBEPCUTETCHKOI OCBITH.

[Iporpama crmpsimoBaHa Ha OTpPMMaHHs CIlellia/IbHOI OCBITHU B
cdepi MIKpo- Ta HAHOCHCTEMHOI TexHiKH, (i3nyHOl Ta GiomeauuHOI
eMIeKTPOHIKY, HaOyTTs HABMUOK, 1[0 HeoOXiAHi ¢aXiBIf0 3 I[LOTO
HafpsiMKy, (opMmyBaHHs y 37400yBadiB OCBiTH ysiB/IeHb TIPO
MPUHLUIKU poOOTH, CTBOpPeHHs Ta (YHKI[IOHYBAaHHSI eIeKTPOHHOL
armaparypu 0OiomMeguUUHOTO TIpU3HA4YeHHs, O0COOMMBOCTI BIUIMBY
¢isvyHKux moniB Ha OionoriuyHi 06’€KTHM Ta METOAU OTPUMAaHHS
JiarHocTuHOI iH@opMmatiii, opMyBaHHSI LIMPOKOTro MpodeciiiHoro
Kpyrosopy.

KtouoBi cyioBa: MiKpo- Ta HAHOCMCTeMHa TexXHiKa, (i3nyHa Ta
biome/[MuHa eJIeKTPOHiIKa, HAHOMaTepianu

Oco0/mmBOCTI
NMporpaMu

OcobmuBicTI0O  TporpamMu € ii  HaykoBa Ta  TBOpYa
cripsiMoBaHicTb. OIIIl OpieHTyeTbCA Ha CyvyaCHi TeHJeHLii L[0Z0




pO3LIMpeHHsT BUKOPUCTAHHS iHQOpMaLiiHMX TexXHO/Orikh Ta
HaHOTEXHOJIOTiM B 006/1aCTi AiarHOCTUKM Ta OTPUMaHHs iH(opmariil
npo OionoriuHi 00’€KTH, 110 /03BOJIUTH BUIMYCKHUKaM B
MOJA/ILILIOMY  JIETKO  OCBOKOBAaTM  HOBI  3pa3Ku  arapaTrypu
OioMeZMYHOTO TIpU3HAUEHHS, CIpHUsE peasisalii MOKIMBOCTI
€BPOINENChKOI HAyKOBO-OCBITHBOI iHTerpauii Ta IIPOJOBKEHHS
OCBITH 3a KOPZOHOM, TIOJIETIY€ afjanTaljit0 B HAYKOBiM CIIiIbHOTI.

OIIIT 3abe3meuye MiATOTOBKY MariCTpiB A/ TIO/[a/bILIOTO
HaBUYaHHS B acmipaHTypi BiAmoBigHOro rpodinto. /Ja€ MOX/IUBICTb
oTpuMaTH 0a30Bi 3HaHHS JJIs BeJ|eHHS MelaroriuHol JAis/IbHOCTI.
[Tporpama cTBOpeHa i3 3ay4eHHsIM M00a)kaHb BUITY CKHUKIB,
npoBigHux (axisiis IPE HAHY, Pl HAHY, InctutyTy rpobiem
Kpiobiosiorii Ta kpiomeauiuan HAHY, Ta iHmmx oprasi3ariii i
YCTaHOB Ta iHIIIUX CTeHKXOJIJIepiB.

4 — IlpujaTHICTh BUYCKHHUKIB /10 NpaLeB/IallITYBaHHA Ta M0/|a/IbIIOr0

HaBUdHHA

IIpujpaTHicTH A0

daxiBelp 37aTeH BUKOHYBaTH npodecitiHy poboTy 3a Kojamu
knacudikaropa ripodeciii K 003:2010: 31— TexHiuni daxiBiji B

npareB/IalTyBaHH

P ranaysi pUK/IaJHUX HayK Ta TexHiky, 2143.1 — HayKOBi
criBpoOiTHUKH, 2149 — podecioHany B iHIIKX Taay3sx iHKeHepHOI
cripaBy, 2310- Buknazaui yHiBepcuteTiB Ta 3BO: acucTeHT,
Buksagau 3BO, 2320- Buk/azaui cepe/HiX HaBYa/IbHUX 3aK/Ia/iB —
BMKJ/Ia/lau TTpodeciitHO-TeXHIYHOro HaBYaIbHOT'O 3aK/Iagy

IMopanbuie [TpojoB)KeHHs1 HaBYaHHS Ha 3/[00yTTs OCBITH 3a TPETiM OCBiTHbO-

HaBYaHHSA HayKOBUM piBHEM Ha 3[J00yTTs CTyTeHs BUILOI OCBITH JJOKTOpa

¢inocodii Ta 3100y TTs HOAATKOBI KBamidikallii B cucteMi ocBiTH
JIOpPOC/INX.

5 — Buk/1afilaHHA Ta OL[iHIOBAHHS

BuxknaaanHs Ta
HaBYaHHS

BuknaznaHHs NpOBOAUTBCS y BUTJISA/ JIEKLIIM, TPAKTUUHUX Ta
nabopaTopHUX 3aHsATh. [lepej0aueHa camocTiiiHa pob0Ta Ha OCHOBI
MiIPyYHUKIB, HaBYa/IbHUX TIOCIOHMKIB Ta OpUTiHA/JILHUX CTaTel Ta
Te3 [IOTIOBi/iel B HAYKOBUX )KypHanax. HaBuaHHS € CTyZeHTChKO-
L[eHTPOBAHMM IPO0JIEMHO-OPiEHTOBAHUM 3 eJleMeHTaMH
IHIMBiya/IbHO-TBOPYOI0 MiZIX0Ay TP 3a/IyY€HHi CTYeHTiB 10
HAyKOBOi poOOTH.

OniHoBaHHSA

HakornuyBanbHa 6asbHO-peHTHHTOBA CUCTEMa, ITI0 Tiepe0avuae
OL|iHIOBaHHS CTYZEHTIB 3a yCiMa BUJaMU ayJUTOPHOI Ta I103a
ayZIMTOPHOI HaBYa/IbHOI Jis/IbHOCTI, CLIPIMOBAHI Ha OMaHyBaHHS
HaBYa/JIbHOTO HABAaHT&KE€HHS 3 OCBITHBOI ITPOrpaMu: NMTOTOYHHUH,
TTi/ICYMKOBUM KOHTPOJIb. 3TiJHO BUMIMCAHUX KPUTEPiiB OLiHFOBaHHS
y BiJMOBiHMX poOOUMX MporpaMax HaBUa/TbHUX JUCLIUTLTIH
MiI/IArar0Th OL[iHFOBAaHHIO MMCbMOBI €K3aMeHH, 3aJliK1, KypCOBI
po0OOTH Ta MPaKTUYHI 3aHSATTS, aCUCTEHTChKA Ta MepeAJUryioMHa
TPaKTHKH, KBasidikalliiiHa pobora. ATecrailis 3100yBauiB
OCBITHBOTO CTyneHs «MaricTp» 37iMCcHI0eTbC EK3aMeHaliiiHo0
KOMICi€F0 TTic/Is] BAKOHAHHS CTY/JeHTaMH Y TIOBHOMY 00cCsi3i
HaBUa/ILHOTO TJIaHY Ta BiZi0yBa€ThCs ¥ GOPMi 3aXUCTy
KBastiikarjifiHoi poboTu Marictpa.

6 — IlporpaMHi KOMIIETeHTHOCTI

IarerpanbHa
KOMIIeTeHTHICTb

3JaTHICTb pO3B’sI3yBaTH CK/IaHi 3afiaui Ta mpobJieMu i yac
ripodeciiiHol Ais/TIbHOCTI y cdepi MiKpO- Ta HAHOCUCTEMHOI TeXHIKU
Ta HioMeIMUHOI eJIeKTPOHIKK ab0 y TpolLieci HaBuaHHs, 1[0




niepezibayae MpoBeIeHHsI JOC/TiIKeHb Ta/ab0 3/iiCHeHHsT iHHOBaITif
Ta XapaKTepU3y€eThCsl KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB i
BUMOT.

3ara/sibHi
KOMIIeTeHTHOCTI

1. 31aTHICTb 10 abCTPaKTHOTO MHC/IEHHs, aHa/li3y Ta CUHTe3y.
(3K-1)

2. 3[aTHICTb CIIUJIKYBaTHCS [JEepP’KaBHOK MOBOK $IK YCHO, Tak i
nicbMoBo. (3K-2)

3. 3paTHICTh CinKyBaTHCs iHO3eMHOI MOBORO. (3K-3)

4. 3paTHICTb NPOBOAUTHU AOCII[)KeHHS Ha BIJIOBiAHOMY piBHI.
(3K-4)

5. 3patHicTh A0 mOIIyKYy, 00pobsieHHs Ta aHasi3y iHdopmarii 3
pi3Hux mxepei. (3K-5)

6. 3maTHICTH reHepyBaTH HOBI ifiel (KpeaTuBHicTh). (3K-6)

7.  HaBuuku MirkocobucticHoi B3aeMoii. (3K-7)

3[aTHICTb CIIKYBaTUCS 3 MPe/iCTaBHUKAMU iHIIKX MpodeciitHux
T'PyTI Pi3HOTO piBHS (3 eKCriepTamu 3 iHIIMX raay3ei 3HaHb/BU/iB
eKOHOMIUHOI AisiibHOCTi). (3K-8)

daxosBi
KOMIIeTeHTHOCTI

1.  3partHicTh e(heKTUBHO BUKOPHCTOBYBaTU CKagiHe
KOHTPO/IbHO-BUMIpIOBaslbHe,  TEXHOJIOTiYHe Ta  JOC/iJHHULIbKe
obnafHaHHS TpU  JOCTIPKEHHSX Ta BHUPOOHWIITBI Marepiasis,
KOMIIOHEeHTIB, TpWIajiB 1 IPUCTPOIB MIKpPO- Ta HAHOCHCTEMHOI
TexHiKU pi3HOMaHiTHoro npusHadyeHHs. (CK-1)

2. 3paTHICTH 3[iMCHIOBATH TeCTyBaHHS Ta [iarHOCTUKY NpU/aiB
Ta 00/IaZiHAHHS, a TakKoX O0OpobsieHHS i aHa/li3 OTpHUMaHUX
pe3ynbTatiB. (CK-2)

3. 3paTtHicTe aHajmi3yBaTW Ta  CHHTe3yBaTM  MIKpO- Ta
HaHOeJIeKTPOHHI CUCTeMHU pi3HOro npr3HaueHHs. (CK-3)

4.  3patHicTe  po3pobsiATH,  OOIpyHTOBAaHO  BuUOWpatd i
BHUKOPHMCTOBYBATH CyYacCHi MeTOM 0OpOOKM Ta aHasi3y CUrHAjIiB B
MiKpO- i HaHOe/IeKTPOHHUX npuiafax Ta cucremax. (CK-4)

5.  3patHiCTb aprymeHTyBaTM BHUOIp MeTOAIB pPO3B’s3aHHS
CKJIaIHAX 3a/lay i Tipo0sieM MIiKpo- Ta HAHOCHUCTEMHOI TeXHiKH,
KPUTHYHO OL[iHIOBaTH OTpPUMaHi pe3y/bTaTH Ta apryMeHTYyBaTW
nipuitHsTi pitneHHs. (CK-5)

6.  37aTHICTH KOPUCTYBAaTUCA CYy4aCHHMHM CHUCTeMaMH IOLIYKy Ta
aHasizy HayKOBO-TexHiuHOi iHdopMaljii, NMPOBOAUTH MAaTEeHTHUU
MOIIYK i [AOC/Ti[P)KeHHs Ta 3ZiMCHIOBAaTH 3aXUCT IHTeJeKTya/bHOI
BnacHocTi. (CK-6)

7.  3parHiCTb pO3po0/sATH i peasi3oByBaTH HAyKOBi Ta/abo
iHHOBALlilHI MPOEKTU y cepi MIKPO- Ta HAHOCUCTEMHOI TEeXHIKH, a
TaKOXX JOTUYHI Z10 Hel Mi>kaucUuITiHapHi poekTu. (CK-7)
3[aTHICTh aHaTi3yBaTH OTPHUMaHi pe3y/bTaTy bioMe UUHNX
JlOC/Ii/)KeHb, TIPe3eHTyBaTH iX ¢axiBLsiM, 0hOpMIIIOBATH HAYKOBI
CTaTTi Ta HAayKOBO-TexHiuHi 3BiTH. (CK-8)

7 — IIporpamMHi pe3y/ibTaTH HABYaHHSA

ITporpamui
pe3y/ibTaTu
HaBUaHHA

1. ®opmymoBaTH i po3B’si3yBaTH CK/IaAHi iH)KeHepHi, BUPOOHMUi
Ta/abo HaykoBi 3ajjaui TMifi yac TPOEKTYBAHHS, BUTOTOBJIEHHS i
JOC/IiKeHHS MIKPO- Ta HAaHOCHMCTEMHOI TeXHIKY Pi3HOMaHITHOI'O
MpU3HAUeHHsT Ta CTBOPEHHS KOHKYDPEHTOCIPOMOXKHMX PO3pO0OK,
BTi/IeHHsI pe3y/bTaTiB y bi3Hec-mpoekTax. (P-1)

2. Bu3HauaTd HampsiMu, pO3pOO/SATH i peasti30oByBaTH TPOEKTH
MO/IepHi3alfii BUPOOHHUIITBA MIiKpO- Ta HAHOCHCTEMHOI TeXHIiKU 3




ypaxyBaHHAM TeXHIYHUX, €KOHOMIUHUX, [PABOBUX, COL{aJbHUX Ta
€KOJIOTiuyHUX acrekTiB. (P-2)

3. OnTuMisyBaTu KOHCTPYKLII CcUCTeM, IPUCTPOIB Ta KOMIIOHEHTIB
MIKpDO- Ta HAHOCUCTEMHOI TeXHIKM, a TaKOX TeXHOJOoril ix
BUTOTOBJIeHHS. (P-3)

4. 3acTocoByBaTM Crieljiasi3oBaHi KOHLIENTYyaJbHi 3HaHHS, L0
BK/IIOYAIOTh CyuyaCHi HAyKOBi 3700yTKM, a TaKOXX KDUTHUHE
OCMHUC/IEHHSI ~ cydyacHMX Tipobnem y  cdepi  Mikpo- Ta
HaHOeJIeKTPOHIKH, ISl pO3B’si3yBaHHs CKJIaJHUX 3ajiau rpodeciiiHol
nistibHOCTI. (P-4)

5. BiZIbHO CITJIKYBaTHCA Jep’KaBHOKO Ta iHO3€MHOK) MOBaMH YCHO i
MMMCbMOBO /I 00roBopeHHs1 mpodecitinux npobieM i pe3ysbTariB
JisinbHOCTI 'y cdepi MiKpo- Ta HaHOE/NEKTPOHIKHM, Ipe3eHTaLlil
pe3y/bTaTiB AOC/iKeHb Ta iHHOBAL[iHUX TTPOEKTIB. (P-5)

6. Po3pobnaTy BUpOOM Ta KOMIIOHEHTH MIiKpPO- Ta HAHOCUCTEMHOI
TEeXHIK{, BPaXOBYIOUi BUMOTHM [0 iX XapaKTepUCTHK, TEXHOJOTiuHi
Ta PecypcHi 0OMe)KeHHs; BUKOPHUCTOBYBAaTU Cy4YacCHi iHCTpYMEHTH
aBTOMaTH3allil mpoekTyBaHHs. (P-6)

7. P0o3B’A3yBaTH 3a/jaui CUHTe3y Ta aHasli3y IpUIajiB Ta IPUCTPOIB
MiKpO- Ta HAHOCUCTeMHOI TexHiku (P-7)

8. 36mpaty HeoOximHy iH(pOpMaL]ifo, BUKOPHCTOBYIOUM HAYKOBO-
TeXHiuHy JliTepatypy, 0a3u AaHUX Ta iHIII JyKepesia, aHali3yBaTH i
owuiHtoBaTty ii. (P-8)

9. 3abe3reuyBaTy SIKiCTb BUPOOHUIITBA; OOMpATH TEXHOJIOTII, II[0
rapaHTyIOTh OTPUMaHHS HeOOXiJHMX XapaKTePUCTHK TBEP/OTiTbHUX
TIPUCTPOIB; 3aCTOCOBYBAaTU CyyaCHi MeTOAU KOHTPO/IKO MIKpO- Ta
HaHOCUCTeMHOI TexHiku (P-9)

10. 3abe3mneuyBaTu TpodeciiiHiii pO3BUTOK U/IeHIB KOJEKTUBY 3
ypaxyBaHHSM CBITOBOTO AOCBiy i BUMOr 0 mepcoHany B cdepi
pO3p0o0KH Ta eKcrutyarailii MiKpo- Ta HaHOe/IeKTPOHHUX cucTeM (P-
10)

11. [JocmimKyBaTd TMpoLecd y MIKpO- Ta HaHOeJIeKTPOHHUX
cucTeMax, NpuiaZiax ¥ KOMIIOHEHTaX 3 BUKOPUCTaHHSIM Cy4aCHUX
eKCTiepUMeHTallbHUX ~ MeTOZiB Ta oOMafHaHHS, 3[iliCHIOBaTU
CTaTUCTUUHY 0OpOOKY Ta aHasli3 pe3y/bTaTiB eKcriepumeHTiB (P-11)
12. ByayBatu i gocnifKyBaty pisuuHi, MaTeMaTUuHi i KOMI’FOTepHi
Mo/iesTi 00’ €KTiB Ta MPOIeCiB MiKpO- Ta HaHOeeKTpoHiku (P-12)

13. KepyBatu cknagaumu pobouumu mpoiecamMu Y cdepi
BUpOOHMLITBA Ta/abo [OCTi/PKeHb MIKPO- Ta HaHOEJIeKTPOHHUX
CUCTeM, 00’€KTUBHO OI[iHIOBAaTH Pe3y/IbTaTU [is/IbHOCTI KOJIEKTHBY
Ta OKpPeMHUX TMpALliBHUKIB, BU3HA4YaTU 3axO[y WJOJ0 TOKpAaIlleHHs
pe3ynbTaTiB AisinbHOCTI (P-13)

14. KoopuHyBaTi po0OOTYy KOJIEKTUBIB BUKOHABIIIB /IJIs1 TIPOBE/I€HHS
HAYKOBUX [IOC/Ii/PKeHb, TIDOEKTYBaHHS, pO3pO0JieHHs, aHasi3sy,
PO3PaxyHKY, MO/IeJIFOBaHHS, BUPOOHHUI[TBA Ta TECTYBAaHHS MiKpO- Ta
HaHOCUCTeMHOI TexHiku (P-14)

15.  3abe3rieuyBaTé  3aXMCT  iHTe/NIEKTya/JbHOI  BJIACHOCTI,
KOMepLiiai3alito pe3y/bTaTiB HayKOBO-AO0C/IiIHOT, BUHAXIAHUL[BKOT
Ta MPOEKTHOI JisyibHOCTI (P-15)

16. KopeKkTHO MofiaBaTy pe3y/ibTaTd OioMeUYHUX [OCTiIKeHb,
arnpo0OyBaTH iX Ta JOHOCHUTH JI0 ayAUTOPii pi3HOTO (haxoBoOro piBHS
(P-16)




8 — PecypcHe 3a0e3neueHHsI peasti3allii mporpaMu

Cunenudiuni CkJ/1a/; OCBiTHBOI TIpOTpaMu, PodecopChKO-BUK/IAaAALIbKUAN CKIa/,
XapaKTepPUCTUKHU 1110 3a/lisiHMH /10 BUK/IaZlaHHS HaBUa/IbHUX JUCLIMIUIIH 3a
Ka/IpoBOro CrieL}ia/ibHICTIO, BiJJTIOBial0Th JTiL|eH3iMHUM YMOBaM IIPOBa/»KeHHs
3a6e3meuyeHHs OCBITHBOI ZiSTIBHOCTI Ha JpyroMy (MaricTepcbKOMY) piBHi BUILIOI
oceiTi. OCBiTHil TIpo1jec 3abe3meuyroTh AOLEHTH Ta IIpodecopu
Kadenp dakynbTeTy pagiodisuku, 6i0¢i3uKu Ta KOMIT I0TEPHUX
crcTeM XapKiBCbKOI'O HalliOHA/ILHOTO YHiBepcuTeTy iMeHi B.H.
KapasiHa.
Cunenudiuni OcgiTHili potiec 3abe3neueHnii HeOOXiHUMU MaTepiasTbHO-
XapaKTepHUCTHKH TeXHIYHMMU pecypcaMu /IJisi OpraHisaiiii oCcBiTHbOTO mpotiecy, y
MarepiasbHOTexHiu | TOMY yrc/li caMocTifHOT pobOTH CTy/eHTiB, a came: HaBUa/IbHUMU

HOro 3a0e3rneyeHHsn

ayJUTOpisMH, J1TabOpaTOPisIMM i3 CyyaCHUM yCTaTKyBaHHSIM,
KOMIT'FOTePHUMH POOOUMMU MiCIISIMU, MYTbTUMEeIiHAM
o0siafiHaHHsM, Oa3aMU MPAKTHK.

Cnenudiuni
XapaKTepUuCTUKHU
indopmariiiiHoro Ta
HaBYa/IbHOMETOJUY
HOT'0 3a0e3meueHHsA

— oinitanii Be6-caiT http://www.univer.kharkov.ua/ mictuth
iHopMmaLlito 1po OCBiTHI Mporpamu, HaBYabHY, HAyKOBY i BUXOBHY
JiSTBHICTD, CTPYKTYPHI MiJPO3/iau, TpaBuia MpUioMy, KOHTaKTH;

— JIOCTyM [0 TIPOBIZIHMX 3aKOP/IOHHUX BU/|aHb B 00/1aCTi
MIPYPO/IHMUUMX HayK, MDKHApOJHUX HayKOMeTPUYHHUX 0a3,
HeoOMeXXeHHI OCTyT Ao Mepexi [HTepHeT K 3i cTaljioHapHUX
KOMIT’ OTepiB, TaK i 3a foriomoroto TexHosorii WiFi B 6yib-sikomy
MICLIi YHIBepcUTeTy;

— HaykoBa 0ibsioTeka, unuTaIBHI 3a/H;

— BipTyanbHe HaBYa/bHe cepezioBuilie Moodle;

— HaBYa/IbHI i poboui my1aHwy;

— rpadiki HaBYa/ILHOT'O TIPOLIECY;

— HAaBYAJ/IbHO-MEeTOINYHI KOMIUIEKCH IUCLIMILIIH;

— IUAAKTHAYHI MaTepiaau [/ CaMOCTiMHOI Ta iHAWBiAya bHOT
pOOOTH CTY/IeHTIB 3 JUCLIATITiH, TIPOTPaMH TIPAKTHK; METOAUYHI
BKa3iBKU I110/10 BUKOHaHHS KYPCOBUX p0biT, KBamidikaritHux
poOoiT.

9 — AKajieMiuHa MOOIJIbHICTH

HanionanbHa Ha ocHOBI ABOCTOPOHHIX JOr0BOPiB MiXK XapKiBCbKUM
KpeJUTHA HalllOHa/IbHUM YHiBepcuTeToM imeHi B.H. KapasiHa Ta iHmummu
MOOILIBHICTD yHiBepcuTeTaMu YKpainu, ycraHoBamu HAH Ykpainu.
MixHapoaHa Ha ocHOBI ABOCTOPOHHIX OrOBOPiB MK XapKiBCbKUM
KpeJAuTHA HaLliOHa/IbHUM yHiBepcuTeToM imeHi B.H. KapasiHna ta
MOOIIbHICTD HaBYaIbHUMH 3aK/1a/[aMH KpaiH-apTHepiB (Bcboro 6sm3bko 200
JIOTOBOPIB).
HaBuanus HaBuaHHs iHO3eMHMX 37100yBayiB 3/1iliCHFOETBCS Ha 3arajbHUX
iHO3eMHUX yMOBax.

3/100yBauiB BUIIOI
OCBITH




2. ITepe/lik KOMIIOHEHT OCBITHbOI IPOrpaMu
Ta iX JIOriyHa MOC/Ii/I0BHICTh
2.1 Ilepenik komnoneHt OII (maricTp)

Komnonentu OII (maricTp)

Kop KoMmnoHeHTH OCBiTHBOI IporpaMu Kinsbkicr dopma
H/f (HaBUYa/IbHI JUCIUILTIHM, KYPCOBi MPOEKTH b MmiICYMKOBOT0
(po6oTH), NpakTHKH, KBadiikaniiiHa KpeMTiB KOHTPOJII0
poboTa)
1 2 3 4
1. O60B’sa3K0oBi KomMmoHeHTH OI1
OK 1 | OxopoHa npatii B raaysi 3 3a/1iK
OK 2. | Ilegarorika i mCMX0J0Tisi BUIO] IKOJIN 3 3aJ1iK
OK 3. | I'mobanbHi mpobieMu Cy4acHOCTI 3 3aJliK
OK 4 | CrapTan - NpOeKTyBaHHS 3 3aJTiK
OK 5 | IIpoekTyBaHHs BY3/1iB MeZIJMYHOI arapaTypu 7 eK3ameH
OK 6. | BupobHHUYA acHCTeHTChbKa MpakTHKa (0e3 BiZpuBY) 5 eK3aMeH
OK 7. | 30H0BI HAHOTEXHOJIOTI1 B €JIEKTPOHILi 5 eK3aMeH
OK 8. | IndopwmatiiiiHi TexHOmOril B MeAULIMHI 4 eK3amMeH
OK 9. | ®i3uKa HAHOPO3MIPHUX CUCTEM 4 eK3aMeH
OK 10. | InTpockormis 4 eK3aMeH
OK 11. | IlpoekTyBaHHsI OiOTEXHIUHUX CUCTEM 6 eK3aMeH
OK 12. | IlepepauriioMHa TipakTuka (6e3 Bi[pUBY) 5 eK3aMeH
OK 13. | ITizroroBka KBaidikariiiHoi po60oTH 3 eK3aMeH
3arasbpHuM 00cAT 000B’A3K0BUX KOMIOHeHTIB OIT 55
2.BubipkoBi komnonenTu OIT*
Bb1 TexHoJiorist MikpobioceHcopiB /MeTou 4 eK3aMeH
OioimkeHepii
Bb2 3axUCHI peakliil Ha eK30reHHi BIiMBU/EKo/oriuHa 6 3aJTiK
Jlist hizuuHuX (akTopiB
BB3 MogenoBaHHs B 6iosiorii Ta 4 eK3aMeH
MeJuIIMHI/MacCcneKTpoCcKomist
Bb4 @DyHKIIOHa/IbHA eJIeKTPOHiKa/ MosekyisipHa 5) eK3aMeH
GioJIorisi Ta reHeTHKa
BE5 bioindopmaruka / BioTexHosorii 4 3aJTiK
Bb6 Komm'toTepHi TexHosiori1 B GioiHkeHepii / 3 3aJIiK
KBaHTOBa Ximist
Bb7 Komm'toTepHuii ananis 6iomonekyn / VimoBipHicHi 4 3aJ1iK
MeTo/I1 B 0iosIoril Ta MeJUIUHI
BbE8 Cuctemu 3aMill|eHHsI OpraHiB i QyHKLiNA / 5 3aJTiK
Marepiasio3HaBCTBO B Oiodi3wii

3ara/ibHU# 00CAT BUOIDKOBUX KOMIIOHEHT: 35

3ara/ibHHM# 00CAT 0CBITHBOI Iporpamu: 90




3. CTpykTypHO-/10riuda cxema OIl

OK4 OK2
[IpoekTyBanns By3iiB [lenarorika i neuxoaoris
MEJIMYHOT anaparypu BUILOT HIKOJIH
0
Bb4 Monentosanms BB2 Texmonoris BB3 3axucni peakiii
B Oiosorii i MeanLHni MiKpOOIOCEHCOpIB/ Ha €K30NeHH1 BILUTHBH/
Maccnektpockoris Meroau GioiHKeHepil ExoJioriuna Jis
(iznuHEX (akTopiB

v \ 4

OK7 OKS8 OK6 OK5
Iuopmartiiti dizuka 30HI0BI TEXHOJIOTT Bupobumua
TEXHOJIOTIi B MEIHIINHI HAHOPO3MipHUX B €JIEKTPOHIILI (acHCTEHTChKA ITPAKTHKA)

CHCTEM

‘ y

BE7 Ko’ otepni BE8 Komn’iotepumii OK10 OK9 BbS dynknionansma
TEXHOIOri] B auanis Giomonexyn/ HPOCKTYBHHH" InTpockorisn enekTpoHika/ )
Gioimwkenepii/ Vimosipuocui meTonu GioTexHitnx Morekynspra Gionoris
Ksanrosa ximis B Giomorii i meuHi AL Ta FeHEeTHKA

BE9 Cucremu
3aMIILeHHs OpratiB

i hynkuii/
Marepiaio3HaBCTBO B
Oiodizmiii

Bb6 bioindgopmarnka/
bBiorexuonorii

OKl11 -
TTepepnunaomua
'y MpaKTHKa ‘

OK1 Oxopouna npaui *

B raysi | ——

OKI12
Miaroroska
KBaTi(hikaLiiHoi

pobGoTtu

OK3 I'mobanbHi

MpodIeMH Cy4acHOCTI — >

BK1 Exonomika dipmm.
ONOIAaTKYBaHH:
cy0’ekTiB
rOCMHoOIAPIOBAHHS

4. dopma arecrairiii 300yBauiB BHIII0i 0CBIiTH

dopma arectarjii — 3axXUCT KBamidikariiHoi pob0OTH MaricTpa TiC/si BUKOHAHHS CTY/I€HTOM
HAaBUa/ILHOTO T/IaHy B TOBHOMY 00Cs3i Ta TiepeBipkKu Iji€i poOOTM Ha BifICyTHICTH TiIariary,
chabpukoBaHuX pe3y/bTaTiB Ta (anbcudikaiidi. Ksamidikarjitina pobora mae mepeznbauatu
PO3B’si3aHHS CKJIaJIHOI HAYKOBO-TIPUK/IaZHO]I 3a/aui y cdepi MiKpo- Ta HAHOCUCTEMHOI TeXHiKH,
¢disnuHoi Ta OioMeAMUHOI e/IEKTPOHIKM pi3HOMAHITHOrO TIpU3HAUeHHs, 10 MoTpedye
TIPOBE/IEHHST JIOCTi/PKeHb Ta/abo 3pilicHeHHs1 iHHOBawii. Keamidikarjilina po6ota mae OyTtu
OTIPHJTIO/IHEHA /IO 3aXUCTY Ha oil[itHOMY CaiTi 3aK/a/ly BUILOI OCBITH UM MOTO Migpo3/iny, abo
y pero3urapii 3ak/asy BUIIoi ocBiTH. OnpwiogHeHHs1 KBamiikaliiHuX poO6iT, 10 MiCTSTh



iHbopMariito 3 0OMe)XeHWM /IOCTYTIOM, 3[iHCHIOETBCS y BIiZITIOBIZHOCTI [0 BUMOT UWHHOTO
3aKOHO/|aBCTBa.

ArTecrarjisi ocib, siKki 3m00yBarOTh CTYIiHb MaricTpa, 3/iMCHIOETBCS eK3aMeHalliliHO
KOMici€to, 10 CK/Iazly sIKOi MOXKYTh BK/TFOUATHCS TIPeJICTaBHUKKA POOOTOZABIIB Ta iX 00’€aHaHb,
Ha OCHOBI aHasi3y yCHIIIHOCTI HaBUaHHS, OL[IHIOBAHHS SIKOCTi BUPILlIeHHSI BUITYCKHHMKaMHU 3ajau
JisiTbHOCTI, 110 mepeAbaueHi JaHOIO OCBiTHBOK TIPOTpamMoOl0, Ta PiBHA C(OPMOBAHOCTI
KOMITETEHTHOCTeN BUPpIllyBaTH 3aZiaui Ais/IbHOCTI, fIKi MOXXYTb BUHUKHYTH. YHIBepCUTET Ha
Ti/IcTaBi pillleHHs] eK3aMeHalliiiHOi KOMicii TIpUCypKye 0cobi, SKa YCMilIHO BUKOHa/a OCBIiTHIO
rporpaMy Ha [JpyroMmy PpiBHI BHILOI OCBITH, CTYIiHb MaricTpa Ta TIPUCBOKOE OCBITHIO
KBasiikarjirto Marictp 3 MiKpo- Ta HaAHOCHCTeMHOI TeXHikd, (¢i3nuHoi Ta OiomeauuHOl
enekTpoHiku. [TopsiloK CTBOpeHHs1 eK3aMeHalliliHOI KoMicii, 1i cknag Ta (yHKIil, mopsgok i
po3kiaz pobot, ¢hopmMu 3BITHOCTI BU3HAUarOThCs [10/10’KeHHSIM TIPO eK3aMeHal[iliHy KOMiCito,
3aTBep/)KeHMM BUEHOIO PaJlOl0 YHIBEPCUTeTY.

5. Marpuiis BignoBiJHOCTi MporpaMHUX KOMIIETEeHTHOCTeN
KOMITIOHEeHTaM OCBIiTHBOI MporpamMu
(a1 OII maricrpa)

O| O O] O] O] O] O] O] O] O] O] O] B| B| B| B| B|] B|] B| B| B
K| K| K| K| K| K| K| K| K| K| K| K| b| b| b b b b| bl b| b
1| 2| 3| 4/, 5|\ 6 7| 8 9| 1| 1| 1| 1| 2, 3| 4| 5 6| 7| 8| 9
0] 1| 2 .
BK1 |+ [+ [+ [+ |+ [+ +][+[+|+][+][+|+][+|+|+][+]+]+]+]+
3K 2 + |+ [+ [+ [+ + [+ ][+ +[+][+][+[+][+][+][+][+][+]+]+
3K 3 + ¥+
3K 4 + ]+ |+ ]+ + [+ |+ ]+ +
BK5 [+ [+ [+ [+ |+ [ +[+[+[+|+][+][+|+][+[+|+][+][+][+]+]+
3K 6 + [+ ]+ + [+ ]+
3K7 | + + [+ ]+ + [+ [+ ]+ +
3K8 | + + [+ ]+ + [+ ]+
CK1 | + + | + + [+ ]+ +
CK2 | + + + [+ ]+ +
CK 3 + | + + [+ ]+ +
CK 4 + + [+ ]+ +
CK5 + |+ |+ [+ [+ [+ + ][+ [+]+]+ + |+ + |+ [+
CK6 |+ [+ [+ [+ |+ [ +[+[+][+|+][+][+|+][+[+|+][+][+][+]+]+
CK7 + | + + [+ [+ [+ [+ [+ [+ ][+]+ + |+ + [+ [+
CK 8 + + + [+ [+ + + +




6. MaTpuus 3a0e3neyeHHs MPOrpaMHUX pe3y/brariB HaByaHHsA (ITPH)
Bi/IOBiAHMMHI KOMIIOHEHTAaMH OCBITHbOI MPOrpaMu
(a1 OII maricTpa)

O| Of O] O] Of O] O] O] O] O] ©Of O B| B| B| B| Bl B| B| B

K| K| K| K| K| K| K| K| K| K| K| K| b|] bl b| b| b b|] b| b

1| 2| 3| 4| 5| 6| 7| 8| 9| 1| 1| 1| 1| 2| 3| 4| 5 6| 7| 8

0| 1| 2

MPH 1 + | + + |+ + |+ +
NPH2 | + + |+ [+ [+ [+ [+ +][+]+]+]+ + |+ + [+ +
MPH3 | + + |+ [+ [+ [+ ][+ [+ [+]+ + |+ +[+ [+
MPH 4 + + |+ [+ [+ [+ ][+ [+ [+]+ + |+ + |+ +
MPH 5 + |+ [+ [+ [+ [+ |+ [+ [+ +][+][+ ][+ [+ [+ |+ +][+]+]+
MPH6 | + + |+ [+ [+ [+ ][+ |+ [+]+ + |+ + |+ |+
[PH 7 + |+ [+ [+ [+ ][+ [+ [+]+ + |+ + [+ [+
MPH8 [+ [+ [+ [+ [+ [+ [+ [+ [+ [+ |[+[+][+][+][+[+][+][+][+]+]+
NPHO | + + |+ [+ [+ [+ ]+ [+]+ + |+ + |+
MPH 10 + |+ + + [+ +
MPH 11 + [+ [+ [+ [+ ][+ [+]+ + |+ + |+
MPH 12 + [+ [+ ][+ [+ ][+ [+]+ + |+ + |+
MPH 13 + + + [+ [+ ]+
MPH 14 + + |+ [+ [+ [+ ]+ [+]+ + |+ + |+
MPH 15 + | + + [+ [+ ]+
MNPH 16 + + + [+ [+ ]+ +




