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JIMCT NOT'O’KEHHA
OCBITHBO-NIPO(ECiHHOI MPOorpaMu

« D131yHA Ta O10MEIUYHA SIIEKTPOHIKA »

OcCBiTHIO TIPOTPaMy PO3TIISTHYTO Ta CXBAJICHO:

1. Bueniii pami ¢pakynsrety PBEKC:
npotokon Ne 6 Big «22y» numsst 2022 p.

['onoBa BuYeHOT pasu GakyIbTETY Cepriit LIIYJIbI'A

2. HayxoBo-meroauuHiil komicii pakynberery PEEKC:
nporokon Ne 6 Bix «21» nmumas 2022 p.

['onoBa HayKOBO-METOAMYHOI KOMICIT (PaKyIbTETY Onexcanap bYTPUM
3. Kadeapi ¢iduynoi 1 OloMeauyHOT  €JIEKTPOHIKM Ta  KOMIUIEKCHHUX
iHpopMariitHux TexHoJorii: mpoTokos Nel6 Bim «19» mumas 2022 p.

3aBiqyBau kadeapu,
1-p. G13.-MaT. HAyK, CTAPIIUNA HAYK. CIIIBPOOITHHUK Cepriit BEPJTHUK



IHPEAMBYJIA

Po3po6ieno po6o4oro rpymnoro y CKIai:

[IpizBume, im’s,

0aTbKOBI1

10

HaitmenyBanHs nocanu

Hayxkosuii CTYIIIHb,

BUCHC 3BaHHA

KepiBHuk pobovoi rpymu —
rapaHT OCBITHbOI IPOrpaMu

[Tpodecop xadenpu dizuunoi
1 OlOMEIUYHOI eJNEeKTPOHIKU

JoxTop  ¢i3uko-maTeMaTud

HUX Hayk, mnpodecop 3a

Apkyma IOpiii | Ta xommiekcHux iH(popMa | Kapeaporo HamiBIPOBIIHUKO
BacuaboBuu IMHUX TEXHOJIOT1H BOi Ta BaKyyMHOi €JIEKTPOHI
KH

Unenu pobo40i rpynu

bepanuk Cepriii | JJouent xadenpu ¢izuynoi i | JJokrop  Pizuko-maremaruy

JleoninoBuu Ol1OMEIMYHOI €JIEKTPOHIKK Ta | HUX HayK, CTapIIHA
KOMIUIEKCHUX  1HOpMaIliil | HAyKOBUN CITIBPOOITHUK
HUX TEXHOJIOTIH (akynpTeTy | Kadeapu Gb13u4HOT 1
pamiodizuku,  OioMEAWYHOI | O10METUYHOI €JEKTPOHIKH Ta
EJIeKTPOHIKU Ta | KOMIUIEKCHUX
KOMIT FOTEPHUX CUCTEM iHpopMaIIHHUX TEXHOJIOT1H

Karpuu BikTop | [Ipodecop xadheapu ¢dizuunoi | loktop  ¢isuko-maremaTny

OnexkcanapoBuy 1 OloMenn4HOI ENeKTPOHIKH | HUX HayK, npodecop
Ta KOMIUIEKCHUX 1H(opMaliil | kadeapu MIPUKIIATHOT
HUX TEXHOJIOTIH €JICKTPOIMHAMI K1

Bouynaa Ouer BikropoBuu | Jlonent kadenpu ¢izuunoi i | Kangunar dbizuko-

0610MeIMYHOT €JIeKTPOHIKH Ta
KOMITJICKCHUX
1HpOpMaLIHHUX TEXHOJIOT1H

MaTeMaTUYHUX HayK, JOIEHT
3a  kadenporo (i3uyHOI 1
0610MeIMYHOT €JIeKTPOHIKH Ta
KOMIUIEKCHUX  1H(opMmarii
HUX TEXHOJIOTi’

Beanuko OJabra

MuxkoJ1aiBHA

Houent kadpeapu ¢Gi3M4HOI 1
OlOMEIMYHO1 €JIEKTPOHIKU Ta
KOMILIEKCHUX
iHopMaIIHHUX TEXHOJIOT1H

Kanmuaar TeXHIYHUX HayK,
JIOTeHT Kadeapu Oiomennd
HUX EJIEKTPOHHUX TPUCTPOIB
1 CUCTEM

Jlo mpoekTyBaHHS OCBITHBOI IPOrpaMu J0TYyUEHI:

[IpencraBHuku 3100yBaviB BHINOI OCBITH: CTyAeHT A.A.TaHiOK, roioBa CTYIEHTCHKOI paju

¢akynsrery PBEKC; cryment €.C. Xomauokx, wien Buenoi Pamm PBEKC; cryaent
0.0. Yepxkacwkuit, romosa mpod0ropo cTynenTis paxyiasrery PBEKC.
[IpencraBHUKH pPOOOTOAABIIIB: 3aCTYNMHHUK 3aBillyBaua BIJAUTy BaKyyMHOI eJIEKTPOHIKU

[actuTyTy pamiodizuku ta enektponiku imeHi O. f. Ycuxkoa HAH VYkpainm, crapmmii Hayk.
caiBpoOiTHuk O.M. Kynemos, nupextop Pamioactponomiunoro Inctutyry HAH Vkpainu,
uyneH-kopecrionieHT HAH Ykpainun B.B. 3axapenko, KoOpAWHATOP OCBITHIX MporpaM KOMIIaHii
EPAM Ukraine y cxigHoMmy perioHi I. MixeeB, 3aCTylmHMK IUPEKTOpa 3 HAayKOBOI POOOTH



[HctutyTy mpobGiiem kpioGiororii i kpiomeauuunau HAH VYkpainu, npodecop O.A. Hapnin,
mupexktop TOB HBII «XapkiBcbka antenHa komnasis» [1.B. Himerrs.

[Tpu po3pobui nmpoekty [Iporpamu BpaxoBaHi BUMOTH:

1)

2)

3)

Cranpmapty Bumoi ocBiTH YKpainu crnemianbHOcTi 153 Mikpo- Ta HaHOCHCTeMHA
TeXHika, raigy3i 3HaHb 15 ABTOMaTH3alifA Ta NPUIaJ00yAyBaHHS 3a CTYIICHEM BHUILO1
OCBITH MaricTp, APYroro (Maricrepcbkoro) PpiBHSl BHIIOi OCBITH, 3aTBEPIKEHOTO
Hakazom MinictepctBa 0 cBiTH 1 Hayku Ykpainu 20.11.2020 p. Ne1447;

3akony Ykpainu «IIpo Bumry ocity» Big 01.07.2014 p. Ne 1556-VII 31 3minamu Ta
JIOTIOBHEHHSIMU;

3akoHy Ykpainu «lIpo HayKoBY 1 HAyKOBO-TEXHIUHY JisUIbHICTBH» Big 26.11.2015 p. Ne

848-VIII 31 3MiHaMH Ta TOMMOBHEHHSIMU;

4) Pexomenparii

npodeciiHol

acomiamii «IEEE  Ukraine  Section (Kharkiv)

SP/AP/C/EMC/COM Joint Chapter»;

5) Pexomennarii

IOPOBIIHUX TMpaleAaBliB B

ramxysi:

enekTpoHiku imeHi O. S. YcukoBa HAH VYkpainu», «PanioacTpoOHOMIYHOTO 1HCTUTYTY
HAH Vxpainwn», [nctutyty npobsiem kpioOiosorii 1 kpiomeauunan HAH Ykpainu.

Perien3ii-BiATyKH 30BHINIHIX CTEUKTONIEPIB (32 HASIBHOCTI):

1. 3actynHuKa TUpeKTopa 3 HayKoBOI poOoTH IHCTHTYTY pobeM Kpio6ioorii i KpioMeTUuIMHA
HAH Vxkpainu, npodecopa O.A. Hapaina.

1. ITpodiab ocBiTHLOI Mporpamu

1 — 3araabHa ingopmanis

IToBHa Ha3Ba
3aKJIaly BUIIOL

XapkiBcbkuil HarioHanbHui yHiBepcuteT imeHi B.H. Kapasina,
¢bakynbrer  pamioizuku,  OIOMEOMYHOI  EJNEKTPOHIKM  Ta
KOMIT IOTEPHUX CUCTEM

OCBITH Ta

CTPYKTYPHOTO

miapo3alLy

O(l)iuip“ma Ha3Ba ®diznuHa Ta GloMeIMYHA EJIEKTPOHIKA
nmporpamMmu Physical and biomedical electronics

Cryninb BUIIOL
OCBiTH

Marictp

KBaaigikauis, mo
NMPUCBOKETHCS

Marictp 3 Mikpo- Ta HAHOCUCTEMHO1 TeXHIKH, (PI3UYHOT Ta
010MeIMYHOT eJIEKTPOHIKHI

Tun gumiiomy ta
00CcsAr OCBITHBOI

Jumiom marictpa, 90 kpeautiBa EKTC, Tepmin HaBuanHs | pik 4
micsi

nporpamMu
HasiBHicTDH HarioHansHe areHTCTBO 13 3a0€31eUeHHS SIKOCT1 BUIIOI OCBITH.
akpeauTanii CepTudikar mpo akpeamTalilo OcBiTHOI mporpamu Big 29.07.2021
No 2048
Ctpoxk aii ceprudikary — 01.07.2027
IlepenymoBu J11 3100y TTSI OCBITHBOTO PIBHSI «MaricTp» MOXKyTh BCTYIAaTH

oco0wu, 110 3100yJIM OCBITHIM piBeHb «0akazaBpy. Y ci BCTyITHUKA
MPOXOAATH BCTYIHI BUIIPOOYBaHHSI 3 iHO3EMHOI MOBH Ta 31
CHEIIbHOCTI, Ha SIKOMY BCTYITHUK IOBHHEH MTPOJIEMOHCTPYBATH

«IHcTUTYTY pagiodizuku Ta




KOMIIETEHTHOCTI 1 pe3y/IbTaTH HaBYaHHS, BU3HAUCHI CTaHAapTOM
BHIIIO1 OCBITH OCBITHBOTO PiBHS «OaKamaBp» ISl crieliaabHOCT 153
— Mikpo- Ta HAHOCHUCTEMHA TEXHIKa.

MoBa BUKJIaJaHHA | YKpaiHCbKa

Tepmin aii 2 poku

OCBITHBLOI

nporpamMu

InTepHer-agpeca http://rbecs.karazin.ua/
NOCTIHHOIO

PO3MillleHHS OIHUCY
OCBITHBOI
nporpamMu

2 - MeTa oCBiTHBOI IpOrpamMu

Mera nporpamMu

3abe3neunT HAOYTTS CTYIEHTOM KOMITETEHIIIH, HEOOXITHUX IS
JOCITIJKEHHS 1 pO3pO0ICHHS HOBITHIX Ta BUKOPUCTAHHS ICHYIOUHX
TEXHOJIOT1H, MaTepiaiiB Ta MPUIIAJIB MIKPO- T2 HAHOCUCTEMHOT
TEXHIKH, IX KOHCTPYIOBaHHS, BATOTOBIICHHSI, BUTIPOOOBYBaHHH,
eKcIuTyararii Ta MmoaepHizauii. [linroryBaru ¢axisuiB B 00iacTi
¢i3uvHOT Ta G10MEANYHOT €JICKTPOHIKH, 10 OPIEHTOBAHI Ha
BUPILLICHHS 3aBJIaHb SIK TEOPETHYHOTO TaK 1 MPHUKIJIATHOTO
XapakTepy, K1 MOB’sI3aH1 3 eKCIUTyaTalli€r Ta po3poOKor0
610MeIMYHOT anapatypu Ta 34aTHI IPOBOJIUTH HAyKOBO-
JOCITITHULIBKY Ta MOIITYKOBY po0OOTY, ¥ BiimoBigHOCTI 10 CTaryTy
YHIBEpCUTETY

(https://karazin.ua/storage/documents/319 QfNFdwe9FwNgy2orKV
ZHcnwle.pdf), itoro Crparerii po3sutky 2019-2025 pp.
(https://karazin.ua/storage/documents/177 C5HxbhAA8AooVEzwq
0sNj857X.pdf) ra Kogekcy ninnocteit Kapa3iHChKOTO yHIBEPCHTETY
(https://karazin.ua/storage/documents/322 kmpSKTJ6sbiEsjMzjoRI
hdmG7.pdf).

3

— XapaKTepHCTHKA OCBITHHOI IPOrpaMHu

IIpeameTHa 00/1acTH
(ranysb 3HaHb,

I"amy3b 3HaHb: 15 «ABTOMaTH3aMIA Ta NPUIAA00Y yBaHHD)
CreuianbHicTh: 153 «Mikpo- Ta HAHOCHCTEMHA TEXHIKa»

crneniajJbHICTh,

crneniamizaumisi (3a

HASIBHOCTI))

Opienraunis OcgiTHBO-TIpO(eciiiHa mporpamMa Opi€HTOBaHa Ha 3A00yTTs
OCBITHBOI CTyJeHTaMHu MpodeciifHuX 3HaHb, YMiHb, HABUYOK Ta 1HIINUX
nporpamu KOMIIETEHTHOCTE! AJIs YCHIIIHOIO 3/{1IHCHEHHS podeciiHOol

nisutbHOCTI. [lepenbavae nuku 3aranpHOi Ta mpodeciiHol
MATOTOBKH, IO BKIIOYAIOTH IK 000B’I3KOB1 HaBYAILHI
JTUCIUILIIHY, TaK 1 JUCIUIUIIHU 32 BHOOPOM.

OcHoBHHUI1 pokyc
OCBITHBOI
nporpamMm Ta
cneniajizamii

[Tormubnena mpodeciitHa ocBiTa B Taly3l MIKpPO- Ta
HAaHOCUCTEMHO1 TEXHIKH, (I3UYHOI Ta OIOMEIMYHOI €JIEKTPOHIKH B
TPAIUITISAX KJIACUIHOI YHIBEPCUTETCHKOT OCBITH.

[Tporpama crnpsiMoBaHa Ha OTPUMAHHS CIIELIANbHOI OCBITH B
cdepl MIKpo- Ta HAHOCHUCTEMHOI TeXHIKH, (Hi3udHOI Ta OGioMeTUIHOT
CJICKTPOHIKM, HAOYTTS HABUYOK, M0 HEOOX1JHI (axiBIfO 3 IHOTO
HanpsIMKy, (GopMyBaHHS y 3700yBauiB  OCBITH  ySIBJI€Hb IPO
NPUHIMIKA pOoOOTH, CTBOpPEHHS Ta (PYHKIIOHYBAHHS EIEKTPOHHOI



https://karazin.ua/storage/documents/319_QfNFdwe9FwNgy2orKVZHcnwJe.pdf
https://karazin.ua/storage/documents/319_QfNFdwe9FwNgy2orKVZHcnwJe.pdf
https://karazin.ua/storage/documents/177_C5HxbhAA8AooVEzwqosNj857X.pdf
https://karazin.ua/storage/documents/177_C5HxbhAA8AooVEzwqosNj857X.pdf

amapatypu OlOMEAMYHOTO NpPU3HAYEHHS, OCOOJIMBOCTI BIUIUBY
GIBUYHUX TMOJiB Ha O10J0TiYHI O0’€KTH Ta METOAW OTPUMAHHS
miarHocTHYHOI iH(popMarii, popMyBaHHS MIHUPOKOTO MpodeciiiHoro
KPYro3opy.

Kito4oBi croBa: Mikpo- Ta HAHOCUCTEMHA TEXHiKa, (pi3uyHa Ta
OloMeMYHa eJICKTPOHIKA, HAHOMAaTEpiaIn

Oco0auBocTi
nporpamMu

OcobnuBicTIO mporpamMu € ii HaykoBa Ta TBOpYa
cupsimoBaHicTh. OIIIl opieHTyeThCs Ha CydacHi TEHICHINI IIOAO
PO3IIMPEHHS] BHUKOPHCTaHHS iH(QOpPMAIIfHUX TEXHOJOTiH Ta
HAHOTEXHOJIOTI B 00JIaCTi JIarHOCTHKH Ta OTPUMAaHHs iH(popMarlii
npo OionoriyHi 00’€KTH, WO JO3BOJHWTH BHITyCKHHKaM B
MOJAIBIIIOMY  JIETKO ~ OCBOIOBAaTH  HOBI  3pa3kW  amaparypu
010MEMYHOIO TMpPU3HAYECHHs, CHOpUs€e peani3alli MOMIMBOCTI
€BPOMNENCHKOT HAyKOBO-OCBITHBOI 1HTErpamii Ta MpPOJOBKEHHS
OCBITH 332 KOPJIOHOM, TTOJIETIIY€E aanTaIlilo B HAYKOBIH CIIJIBHOTI.

OIIIT 3abes3neuye MATOTOBKY MAriCTpiB IS TOJAIBIIOTO
HaBUYaHHS B acCIipaHTypi BiAMOBiIHOTO Npodimto. Jlae MOXKIHMBICT
oTpuMaTH 0a30Bi 3HAHHS ISl BEJCHHS MEAaroriqyHol JisTIbHOCTI.

[Iporpama cTBOpeHa 13 3aTy4eHHSAM M0OaKaHb BUITYCKHHKIB,
npoBigaux ¢axisiis IPE HAHY, Pl HAHY, Iacturyty npobiem
Kpiobionorii Ta kpiomenuunan HAHY, Ta iHmmx oprasizarii i
YCTAHOB Ta 1HIIMX CTEHKXOJJIEPIB.

4 — IlpuaaTHICTH BUIIYCKHHKIB /10 MPaleBJIAIITYBAHHS TA MOJAJbIIOT0

HaBYaHHSA

IpuaarHicTs 10

daxiBellb 3/1aT€H BUKOHYBATU Mpodeciiiny poOOTy 3a KogaMu
knacudikaropa npodeciii IK 003:2010: 31— Texniuni paxiBii B

npauneBJalTyYBaHH

a rany3i IpUKJIaJHUX HAyK Ta TeXHiku, 2143.1 — HaykoBi
criBpoOiTHUKH, 2149 — npodecioHany B iHIINX TaTy3aX 1HKEHEpHOi
cipasu, 2310- Bukimamaui yaiBepcuteTiB Ta 3BO: acucreHr,
Bukianad 3BO, 2320- BukIaavi cepeIHiX HaBYAIbHUX 3aKJIaJliB —
BUKJIaJa4 Mpo¢eciiHO-TEeXHIYHOTO0 HABYAIFHOTO 3aKJIaTy

Moaanwbuie [TpomoB:keHHs1 HABUAHHS Ha 3700YTTS OCBITH 32 TPETIM OCBITHBO-

HABYAHHS HAYKOBHM pPiBHEM Ha 3/100YTTS CTYIEHS BHIOi OCBITH JOKTOPa

¢binocodii Ta 3100yTTs AOAATKOBI KBaTi(iKaIllii B CHCTEMI OCBITH
JOPOCIIHX.

5 — BukiaaganHd Ta OLIHIOBAHHSA

Buknaganus ta
HABYAHHSA

BukiaanHst MPOBOAMTHCS Y BUTIISIL JICKINIH, TPAKTUYHUX Ta
naboparopHux 3aHATh. [lependayeHa caMocTiitHa poOoTa Ha OCHOBI
MiIPYYHUKIB, HAaBYAIBHUX IMOCIOHUKIB Ta OPUTIHAIBHUX CTaTCH Ta
Te3 JOMNOBiJIei B HAYKOBUX KypHasiax. HaBuaHHS € CTyI€HTCHKO-
[IEHTPOBAHUM MPOOJIIEMHO-OPIEHTOBAHHUM 3 €JIEMEHTAMHU
1HAMBITyaTbHO-TBOPYOTO MiIXOAY TIPH 3aTyUeHHI CTYJCHTIB JI0
HayKOBOi poOOTH.

OuiHloBaHHA

HakonuuyBanbHa OanbHO-pEUTHHIOBA CUCTEMA, 110 Neperdadae
OLIIHIOBAHHS CTYJICHTIB 3a yCiMa BHJIaMH ayJAMTOPHOI Ta 1mo3a
ayJUTOPHOI HABYAJILHOI AiSITLHOCTI, CIPSMOBAHI Ha OMTaHyBaHHS
HAaBYAJILHOTO HAaBAaHTA)XXEHHSI 3 OCBITHBOI MIPOrpaMu: IIOTOYHUIH,
MiCYMKOBHIA KOHTPOJIb. 3T1JHO BUMMMCAHUX KPUTEPIiB OI[iHIOBAaHHS
y BIAMOBITHUX POOOUYUX MpOrpamMax HaBYAIbHUX TUCIUILIIH

M1 JUIATAI0Th OIIHFOBAHHIO MTUCHhMOBI €K3aMEHH, 3AJIIKH, KypCOBI1




pOOOTH Ta MPAaKTUYHI 3aHATTS, ACUCTEHTChKA Ta MepeIIUITIOMHA
MpaKTHUKH, KBasTi(ikamiiftHa podoTa. ATecrallis 3100yBadiB
OCBITHBOTO CTyMeHs «Marictpy 3aiicHIoeThCsl Ek3amMeHariitHoo
KOMICI€EO TTICIISl BUKOHAHHS CTYJIEHTAaMHU y TIOBHOMY 00Cs31
HaBYAJBHOTO IJIaHY Ta BiJOyBaeThCs Y (OpMi 3aXUCTY
KBaTidiKaiiHo1 poOOTH MaricTpa.

6 — IlporpaMHi KOMIIETEHTHOCTI

InTerpanbHa
KOMIIETEHTHICTH

31aTHICT PO3B’sI3yBaTH CKIIAHI 3a/1a4l Ta IPOOIEMH i yac
npodeciifHo1 MisIbHOCTI y chepi MIKpO- Ta HAHOCUCTEMHOI TEXHIKU
Ta 610MEMYHOT eJIEKTPOHIKU a00 y Ipoleci HaB4YaHHs, 1110
nependadae MpOBEACHHS TOCIIHKEHb Ta/a00 3/1IHCHEHHS IHHOBAIIIi
Ta XapaKTEPU3YETHCS KOMIIEKCHICTIO Ta HEBU3HAYCHICTIO YMOB 1
BHMOT.

3arajabHi
KOMIIETEHTHOCTI

1. 31aTHICTh A0 aOCTPaKTHOTO MUCIICHHS, aHAJI3y Ta CUHTE3Y.
(3K-1)

2.  34aTHICTh CHUIKYBaTUCS ACP’KaBHOI MOBOK SK YCHO, TaK 1
nucbMoBo. (3K-2)

3.  34aTHICTh CHIKYBaTUCA 1HO3eMHOIO MOBOIO. (3K-3)

4.  3/1aTHICTh TPOBOJIUTH JOCHIDKCHHS HA BiJIMOBIIHOMY piBHI.
(3K-4)

5. 3parHIiCTh 70 MOUIYKy, oOpoOsieHHs Ta aHami3y iHpopmamii 3
pizaux mxepen. (3K-5)

6. 3maTHICTb reHepyBaTH HOBI iz1ei (kpeaTuBHicTh). (3K-6)

7.  HaBuuku mixxocoOucticHoi B3aemoii. (3K-7)

3/1aTHICT CHUIKYBaTHCSA 3 IPEACTaBHUKAMH 1HIITNX MPoQeciiHuX
TPyIl PI3HOTO PiBHA (3 €KCIIEPTaMU 3 1HIUX rajay3ei 3HaHb/BU/IIB
eKoHOMI4YHO1 JisuibHOCTI). (3K-8)

daxosi
KOMIIETEHTHOCTI

1.  3nmartHicTh e(heKTUBHO BHKOPHUCTOBYBATH CKJIaJTHE
KOHTPOJIbHO-BUMIPIOBAJIbHE,  TEXHOJIOTIYHE Ta  JIOCIIAHHIIBKE
oOagHaHHA TIpH  JOCHIDKCHHSIX Ta BHUPOOHMIITBI MaTepialis,
KOMITOHEHTIB, TPHWJIAIIB 1 MPUCTPOIB MIKPO- Ta HAHOCHCTEMHOI
TeXHIKHU pi3HOMaHiTHOTO npu3HadeHHs. (CK-1)

2. 31aTHICTh 3/11MCHIOBATH TECTYBaHHS Ta J1IalrHOCTUKY MPHUIIAJIiB
Ta oOjanHaHH], a TakoX OOpOOJIeHHS 1 aHami3 OTPUMAHUX
pesynbrartiB. (CK-2)

3. 3parHicTh  aHaNi3yBaTH Ta  CHHTE3yBaTH  MIKpO- Ta
HAHOEJIEKTPOHHI cucTeMHu pizHoro npusHaueHHs. (CK-3)

4.  3patHicTh  po3poONATH,  OOIPYHTOBaHO  BUOWpaTtH i
BUKOPUCTOBYBATH Cy4YacHI METOJIM OOpOOKH Ta aHajli3y CUTHAJiB B
MIKpO- 1 HAHOGJIEKTPOHHUX Ipuiagax Ta cuctemax. (CK-4)

5. 3parHICTP apryMeHTyBaTH BHOIp METOAIB  pO3B’sI3aHHS
CKJIaJHUX 3a/Jad 1 mpoOyieM MIKpO- Ta HAHOCHCTEMHOI TEXHIKH,
KPUTUYHO OI[IHIOBAaTH OTPHUMAaHi pe3yJbTaTH Ta apryMEHTYBaTH
npuiiHATi pimenHs. (CK-5)

6.  37aTHICTH KOPUCTYBATHCS CyYaCHUMH CHCTEMaMH IOIIYKY Ta
aHai3y HayKOBO-TE€XHIYHOI 1H(popMalii, MPOBOAUTH IMATEHTHUI
MONIYK 1 JOCTIDKEHHS Ta 3IHCHIOBATH 3aXHCT 1HTEIEKTYyaJIbHOI
BiacHocTi. (CK-6)

7.  3pmaTHICTb pO3pOOJIATH 1 peali30ByBaTH HAyKOBI Ta/abo
IHHOBAIIIHI MPOEKTU y cepi MIKPO- Ta HAHOCUCTEMHOT TEXHIKH, a




TaKOX JOTHYHI 10 Hel MikauciumutinapHi mpoekTH. (CK-7)

3/1aTHICTh aHalI3yBaTH OTPUMaH1 pe3yabTaTh O10METUYHHUX
JOCIIJIKEeHb, PE3EHTYBATH iX (PaxiBIIM, 0pOPMITIOBATH HAyKOBI
CTaTTi Ta HAyKOBO-TexHI14HI 3BiTH. (CK-8)

7 — IlporpamMHi pe3yJibTaTH HABYAHHSA

IIporpamui
pe3yJbTaTH
HABYaAHHS

1. ®opmynioBaTd 1 po3B’A3yBaTH CKJIAJHI 1HXEHEpPHI, BUPOOHMUI
Ta/abo HayKoBl1 3ajayi MiJ 4ac MPOEKTYBAHHS, BUTOTOBJIEHHS 1
JOCIIJKEHHSI MIKPO- Ta HAHOCHCTEMHOI TEXHIKH PI3HOMaHITHOTO
NPU3HAYEHHS Ta CTBOPEHHS KOHKYPEHTOCIPOMOXKHUX PpO3POOOK,
BTIJICHHS pe3ysbTatiB y Oi3Hec-npoekTax. (P-1)

2. BuzHauaTu HamnpsMHU, pPO3pOOJIATH 1 peasli3oByBaTH IPOEKTH
MoOjIepHi3allii BUPOOHUIITBA MIKPO- Ta HAHOCHCTEMHOI TEXHIKHA 3
ypaxyBaHHSM TEXHIYHUX, €KOHOMIYHHUX, NPABOBUX, COLIAIBHUX Ta
€KOJIOT1YHUX acmekTiB. (P-2)

3. OnTuMi3yBaTH KOHCTPYKIIi CHCTEM, NPUCTPOIB Ta KOMIIOHEHTIB
MIKpO- Ta HAHOCHUCTEMHOI TEXHIKH, a TaK0X TEeXHOJOoril ix
BurotoBienHs. (P-3)

4. 3acTocoByBaTH CIEIiali30BaHl KOHIENTYyalbHI 3HAHHS, IO
BKJIIOYAIOTh Cy4YacCHI HAyKoBl 3100yTKH, a TaKOX KpUTHYHE
OCMHUCIIEHHS ~ cydacHMX Tpobirem y  cdepi  Mikpo- Ta
HAHOEJIEKTPOHIKH, /711 pO3B’sI3yBaHHs CKJIaJHUX 3ajad npodeciiHoi
nisnbHOCTI. (P-4)

5. BinmpHO cHijKyBaTHCS JIEP>KaBHOIO Ta 1HO3EMHOIO MOBaMH YCHO 1
MUCHMOBO IS OOTOBOPEHHS NPOQeciiftHuX mpodieM 1 pe3ynbTaTiB
TOISUTBHOCTI Y cdepl MIKpO- Ta HAHOEIEKTPOHIKM, TMpe3eHTallli
pe3ybTaTiB AOCHIHKEHb Ta IHHOBALIHHUX MPOEKTIB. (P-5)

6. Po3po0isiT BUpoOM Ta KOMIIOHEHTH MIKpPO- Ta HAaHOCHUCTEMHOI
TEXHIKH, BPaXOBYIOUM BUMOTH JI0 IX XapaKTEPUCTHK, TEXHOJOT1YHi
Ta pecypcHi 0OMEXEHHS; BUKOPUCTOBYBAaTH Cy4aCHI IHCTPYMEHTH
aBTOMaTH3alii mpoexTyBaHHs. (P-6)

7. Po3B’s3yBatu 3ajaui CUHTE3y Ta aHali3y MPHJIAIIB Ta MPUCTPOIB
MIKpO- Ta HAHOCUCTEMHOI TexHiku (P-7)

8. 30mpatn HeoOXximHy iH(OpMAaII0, BUKOPHCTOBYIOYH HAyKOBO-
TEXHIUHY JiTepaTypy, 0a3u JaHUX Ta IHIII JyKepena, aHali3yBaTH 1
ouiHooBaTH ii. (P-8)

9. 3abe3neuyyBaTu SKICTh BUPOOHHUIITBA; OOMpPATH TEXHOJOTIi, IO
rapaHTyITh OTPUMAHHS HEOOXITHUX XapaKTEPUCTUK TBEPAOTIITHHIX
MPUCTPOTB; 3aCTOCOBYBATH Cy4YacHi METOAM KOHTPOJIO MIKpO- Ta
HaHocHCcTeMHOT TexHiku (P-9)

10. 3abe3neuyBaTu mpodeciiHUil PO3BUTOK YJIECHIB KOJEKTHBY 3
ypaxyBaHHJIM CBITOBOTO JOCBiAy i BHMOT 10 TiepcoHany B cdepi
PO3pOOKHU Ta eKcITyarallii MiKpo- Ta HaHOENEeKTPOHHUX cucteM (P-
10)

11. [ochimkyBaTH TMpOLECH Yy MIKpPO- Ta HAHOCICKTPOHHUX
CUCTEeMax, MPUIaiaXx ¥ KOMIIOHEHTaX 3 BHKOPUCTAHHSIM CYYaCHHX
CKCIICPUMCHTAIIBHUX ~ METOMIB Ta OOJagHAHHSA, 3JIHCHIOBATH
CTaTUCTHYHY 00pOOKY Ta aHaJli3 pe3yibTaTiB ekcrepumenTis (P-11)
12. byayBatu 1 gociiKyBaT Gi3uyHi, MaTeMaTU4H1 1 KOMI FOTepH1
MoJieTi 00’ €KTIB Ta MPOLIECiB MIKpO- Ta HaHOENeKTPoHiKkH (P-12)

13. KepyBatu ckmagHuMu poOOYMMH TmpouecamMu y  cdepi
BUPOOHUIITBA Ta/ab0 JOCHIIPKEHb MIKPO- Ta HAHOCICKTPOHHHUX




cHCTeM, 00’ €KTUBHO OI[IHIOBaTH Pe3yJbTaTU HISUIBHOCTI KOJIEKTUBY
Ta OKPEMHX TpAI[iBHUKIB, BH3HAYATH 3aXOJH IIOJ0 MOKPAIICHHS
pe3yabTatiB AisuibHOCTI (P-13)

14. KoopauayBat poO0OTY KOJIEKTHBIB BUKOHABIIIB JIJIsl TPOBEICHHS
HAYKOBUX JOCIHIDKEHb, IPOEKTYBAHHS, pPO3POOJICHHS, aHali3y,
PO3paxyHKy, MOJICTIOBaHHS, BHPOOHHIITBA Ta TECTYBaHHS MIKpO- Ta
HaHOcHCTeMHOI TexHiku (P-14)

15. 3abesmeuyBaTH  3aXHCT  IHTEJIEKTYaJbHOiI  BJIACHOCTI,
KOMepIIiai3amiro pe3yabTaTiB HayKOBO-AOCTIAHOI, BUHAX1THUIIBKOT
Ta MPO€EKTHOI nisibHOCTI (P-15)

16. KopekTHO mojaBaTH pe3yibTaTd O10MEIUYHUX JTOCIIKCHb,
anmpoOyBaTH iX Ta TOHOCHUTH JI0 ayIUTOPIi pi3HOTO (HaxOBOTO PiBHS
(P-16)

8 — PecypcHe 3a0e3neueHHs peaJi3auil nporpamMu
Cneundiuni Ckyazr 0cBITHBOI ITpOrpamu, NpogecopCchbKO-BUKIATAIBKINA CKIA/,
XapaKTePUCTUKH 10 3aJ19HUK 10 BUKJIaJaHHA HaBYaJIbHUX JHUCHMUIIIIH 3a
Ka[pOBOI0 CMeLiabHICTIO, BIAMOBIAAI0TH JILEH31HHUM YMOBaM MPOBaKEHHS
3a6e3meYeHHs OCBITHBOI AISUIBHOCTI Ha APyroMy (MaricTepcbKoMy) piBHI BUIIO1
ocBitu. OCBITHIH Npolec 3a0e3MnedyoTh I0IEHTH Ta Ipodecopu
kadenp daxynprery pamiodizuku, 6i10(hi3uKH Ta KOMI FOTEPHUX
crcteM XapKiBChKOTO HalllOHAIBHOTO yHiBepcuTeTy iMeHi B.H.
Kapasina.
Cneundiuni OcgiTHiii mporiec 3a0e3neyeHnii HEOOXITHUMHU MaTepiaabHO-
XapaKTePUCTUKHU TEXHIYHUMMU pECypCaMU JJId OpTraHi3aliil OCBITHBOI'O IIpoUecCy, y
MaTepiaJbHOTeXHiu | TOMY YUCJII CAMOCTINHOT pOOOTH CTYAEHTIB, a caMe: HaBYaJIbHUMU

HOT0 320e3MmeYeHHA

ayIUTOPIsIMH, JTaOOPATOPISIMHU 13 CyYaCHUM YCTaTKYBaHHSIM,
KOMIT'FOTEPHUMHU pOOOYUMH MICIIMH, MYJIbTUMEIIHHUM
oOyagHaHHsAM, Oa3aMH MPAKTHK.

Crnenudivni
XapaKTEePUCTUKHU
inpopmauniiHoro ta
HABYAJILHOMETOINY
HOT'0 3a0e3me4eHHs

— oiuiitauii Be6-caitT http://www.univer.kharkov.ua/ mictutsb
iH(pOpMalio PO OCBITHI MPOrpaMu, HAaBYAIbHY, HAYKOBY 1 BUXOBHY
TiSUTBHICTD, CTPYKTYPHI MIAPO3A1IH, IPaBUiIa MPUHOMY, KOHTaKTH;
— JIOCTYT JI0 MPOBIAHUX 3aKOPJOHHUX BHUJAHb B 00JIaCTI
MPUPOJHUYNX HAYK, MIKHAPOJAHUX HAYKOMETPUYHHUX 0a3,
HEOOMEKEHHI JOCTYII 10 MepeKi [HTEpHET sIK 31 cTallioOHapHUX
KOMIT IOTEPIB, TaK 1 3a Jornomoroto TexHosorii WiFi B Oyab-akomy
MICL YHIBEPCUTETY;

— HayKoBa 010J110TeKa, YMTaJIbHI 3aJIH;

— BipTyanbHe HaBUajbHE cepenoBuiie Moodle;

— HaBYaJIbHI 1 poO0Yi TUTaHM;

— rpadiku HaBYAIBHOTO MPOIIECY;

— HaBYaJIbHO-METOIMYHI KOMIUIEKCH TUCLMILIIH;

— IUAAKTUYHI MaTepiaiu IS CaMOCTIHHOI Ta 1HANBIAyaTbHOT
pOOOTH CTYNEHTIB 3 JUCIUIUIIH, MPOTPaMH MPAKTHK; METOANYHI
BKAa31BKH I110J10 BUKOHaHHS KypCOBHX poOiT, KBasli(hiKaiiHUX
poOIT.

9 — AkageMiuHa MOOLJIBHICTEL

HanionanbHua
KpeauTHA
MOOILJIBLHICTH

Ha ocHOBI ABOCTOPOHHIX JOTOBOPIB Mk XapKIBCbKUM
HallloHaJIbHUM yHiBepcuTeToM iMeHi B.H. Kapasina ta iHmmmu
yHiBepcuteraMu Ykpainu, ycranoBamu HAH Ykpainu.

MixkHapoaHa

Ha ocHOBI ABOCTOPOHHIX JOTOBOPIB M1k XapKiBCbKUM



http://www.univer.kharkov.ua/

KpeauTHa HallloHalIbHUM yHiBepcuTeToM imeHi B.H. Kapa3ina ta

MOOIJIBbHICTD HaBUYAJLHUMH 3aKjIaJaMH KpaiH-mapTHEPiB (BChoro 61u3bpko 200
JIOTOBOPIB).

HaBuanus HapuanHnst iHO3eMHUX 37100yBayiB 3A1MCHIOETHCS HA 3aTalIbHUX

iHO3eMHHMX yYMOBaX.

3100yBayviB BUILOL

OCBITH

2. IlepeJtik KOMIIOHEHT OCBITHBLOI IPOrpaMu

TA IX JOriYHA MOCJIIiTOBHICTL

2.1 Ilepeaix komnonent OII (MaricTp)

Kommnonentu OII (MaricTp)

Kon KomnoHeHTH 0CBITHBLOI IpOrpaMu KinbkicTb ®opma
H/1 (HaBYAJIbHI JUCHUILIIHA, KYPCOBI POEKTH | KPEIHWTIB | MiICYMKOBOIO
(po0oTH), NpakTHKH, KBaJdipikauiiiHa KOHTPOJIIO
podora)
1 2 3 4
1. O60oB’si3k0Bi komMnoHenTu OII
OK 1 | Oxopona mparii B ramy3i 3 3aUTiK
OK 2. | Ilemarorika i MCUXOJOTisl BUIIOT KON 3 3aITiK
OK 3. | I'mobGanpHI mpoOJIEeMHU Cy4acHOCTI 3 3aJTiK
OK 4 | IlpoekTyBaHHS BY3JiB MEAMYHOI amapaTypu 7 €K3aMEH
OK 5. | BupoOHHMua acuCcTeHTChKa MpakTHKa (0e3 BIIPUBY) 5 €K3aMeH
OK 6. | 30H710B1 HAHOTEXHOJIOTI1 B €JICKTPOHIIT 4 eK3aMeH
OK 7. | IndopmariifHi TEXHOJIOTii B MEIUIIMHI 5 eK3aMeEH
OK 8. | di3uka HAHOPO3MIPHUX CUCTEM 4 €K3aMeH
OK 9. | InTpockomis 3 €K3aMeH
OK 10. | IlpoexTyBaHHsI O10TEXHIYHUX CHCTEM 6 €K3aMEH
OK 11. | Ilepenmunnomua mpakTuka (0e3 BiIpUBY) 5 €K3aMeH
OK 12. | IligroToBka kBajiikaiiiHoi poOOTH 3 eK3aMeH
3aranbHnii 00car 060B’si3koBUX KOoMNOHeHTiB OIl 51
2.BubipkoBi komnonentu OIT*
Bb1 Exonomika ¢ipmu / OnosnaTkyBaHHs Cy0'eKTiB 3 3aJiK
TOCITO/IAPIOBAHHS
BB2 TexHozorist MikpoOioceHcopiB /Meronu 4 eK3aMeH
O101HXkeHepii
BB3 3axucHi peakilii Ha ek30reHH1 BruBH/ExonoriyHa 7 3aI1K
nist pi3uyHuX (pakTopiB
Bb4 MopemroBanus B OioJorii Ta 3 eK3aMeH

MeMIHI/ MacCneKTpOCKOMis




Bb5 OyHKIIOHATbHA eJIeKTpOoHiKa/ MonekysipHa 5 eK3aMeH
010JI0Tisl Ta TEHETHKA

Bb6 bioindopmaruka / biorexHomnorii 4 3aITiK

Bb7 Komm'toTepHi TexHo10r1i B O10iHX)eHEPiT / 3 3aJTiK
KBanTOBa Ximist

BbS8 Komm'toTepHuii aHani3 6iomoneky / iMoBipHicHi 5 3aJTiK
METOIH B 010JI0T1] Ta MEOUIIMHI

BB9 Cuctemu 3aMillIeHHs OpraHiB 1 QyHKIIH / 5 3aJiK

Martepiano3HaBcTBO B Oi0]i3uLll

3araabpHuii 00cAr BUOIPKOBHX KOMIIOHEHT: 39

3arajibHui 00CAT OCBITHBOI Iporpamu: 90

3. CrpykrypHo-ioriyna cxema OII




OK4 OK2
[TpoexTyBaHHsm BY3/IiB [Memarorika i ncUxonoris
MeaudHOl anaparypHu BHIIOT HIKOIH
0
Bb4 MopenmoBanHs BE2 Texnounoris Bb3 3axucHi peakiii
B OloJorii 1 MeIHIHHL MikpobGioceHcopiB/ Ha €K30IMeHH1 BILIINBH/
Maccnexrpockonis Meroau GioinkeHepil Exosnoriyxa ais
(izuunux paxtopin

v v

OK7 OKS8 OK6 OK5
Tupopmartivini Diznka 30H10BI TEXHONOTIT BupoGuuua
TEXHOJIOTI B MEIMIIHHI HAHOPO3MIPHHX B €JIEKTPOHIL (ACHCTEHTChLKA MPAKTHKA)

CHCTEM

| y

A 4 A 4
BB7 Kon’torepHi BB8 Komii’orepHmii OK10 OK9 BB5 dynkuionansna
TEeXHONOri B ananis Giomonexys/ Hpocmyaaﬂﬂﬂ Iarpockomnis eNeKTpoHiKa/
Gioinskenepii/ VimoripHocHi MeToIH GioTexHiuHux MounekynsipHa Gionoris
KBanToBa Ximist B OioJIOTiT i MCAMIIHHI CHCTLN TA IeHeTHKA
v

Bb9 Cucremu
3aMillieHHA OpraHis

i pyHKii/
Marepiaio3HaBCcTBO B
Oiodizmui

Bb6 BioindgopmaTtuka/
Biorexnonorii

OKl11
h 4 A 4 P Tlepemmiomna < h 4

A
MpaKTHKA

OK1 Oxopona npari *
B rajysi _

OKI12
ITiaroroska
KBautidikaniinol

poGoTi

OK3 I'modanbui
npodaeMH Cy1acHOCTi — >

BK1 Exonomika hipmm.
OIONATKYBaHHSI
cy0’ekTiB
rocroaapioBaHHs

4. ®opma arecrauii 3100yBayiB BUIIOI OCBITH

dopma atecrarii — 3axucT KBai(ikamiiHOI poOOTH MaricTpa Micis BUKOHAHHS CTYACHTOM
HABYAIILHOTO IUJIaHY B MOBHOMY 00Cs31 Ta MepeBipKu Li€i poOOTH Ha BIACYTHICTH IUIariaTy,
chabpukoBaHuX pe3ynbTaTiB Ta Qanbcudikarmiii. Kpamidikamiiina pobora Mae mnepembdavaru
PO3B’sI3aHHS CKJIATHOI HayKOBO-IIPUKIAIHOI 3a7a4i y cdepi MIKpo- Ta HAHOCUCTEMHOI TEXHIKH,
¢iznyHOi Ta OiOMEIMYHOI EeJEKTPOHIKH pPI3HOMAHITHOTO MpH3HAYEHHSA, IO MOoTpedye
NPOBEJCHHS JOCHiKeHb Ta/abo0 3nilicHeHHs iHHOBauid. KBamidikamiiina poGoTa Mmae OyTu
OTIPIJTIOJIHEHA J0 3aXHUCTy Ha Oo(imiiHOMY CalTi 3aKjaxy BHIOI OCBITH Y HOTO MiIpO3/iry, abo
y pemno3uTtapii 3akiaay BHUINOI ocBiTH. OnpuirogHeHHs KBami(ikaliifHUX poOiT, M0 MICTATH
iHpopMaliio 3 OOMEKEHHM JOCTYIIOM, 3IIHCHIOETHCS Y BIANOBITHOCTI O BHUMOI YHHHOTO
3aKOHO/IaBCTBA.



Artecranisi oci®, ki 3700yBalOTh CTYIIHb MaricTpa, 3AIHCHIOETBCS €K3aMEHAIiIHOI0
KOMICi€10, 0 CKJIaAy SIKO1 MOXKYThb BKJIIOYATHCS MPEACTAaBHUKU POOOTONABIIB Ta iX 00’€1HAHb,
Ha OCHOBI aHaJIi3y yCHIITHOCTI HaBYAHHS, OLIHIOBAHHS SKOCTI BUPIIIEHHS BUITyCKHUKAMHU 3a/1a4
TSUTBHOCTI, MO0 TepeadavyeHi JaHOK OCBITHBOIO IPOrpaMoro, Ta piBHA c(HOpMOBAHOCTI
KOMIIETEHTHOCTEH BHPIIIYBAaTH 3aadi JiSUIBHOCTI, SIKI MOXXYThb BUHUKHYTH. YHIBEpCUTET Ha
mijicTaBi pilIeHHS €K3aMEHaIiHOI KOMICil MPUCYKy€e 0c0o0i, SKa YCHIIIHO BUKOHAJIA OCBITHIO
nporpaMy Ha JpyroMy piBHI BHIIOI OCBITH, CTYMiHb MaricTpa Ta IPHCBOIOE OCBITHIO
KBaiiKalilo Marictp 3 MIKpO- Ta HAHOCHCTEMHOi TeXHikH, (i3munHoi Ta OGioMeamIHOi
enekTpoHiku. [lopsiiok CTBOpeHHsI eK3aMeHaliiHoi Komicii, 1 ckiajg Ta (QyHKIII, TOpSAIOK 1
po3kiaa podoTu, GopMu 3BITHOCTI BU3Ha4YaroThes [10y10KEHHAM Mpo eK3aMeHalliiiHy KOMICIIo,
3aTBEPHKCHUM BUCHOIO PaJIOI0 YHIBEPCUTETY.

5. MaTtpuus BiANOBiTHOCTI MPOrpaMHUX KOMIIETEHTHOCTEM
KOMIIOHEHTAaM OCBITHBOI POrpamMu
(nois1 OII maricrTpa)

0| O] 0] 0] O] Of Ol O] O O] Of O| B| B| B| B| B| B| B| B
K| K| K| K| K| K| K| K| K| K| K| K| 6| 6| B| B| B| B| B| b
1| 2| 3| 4, 5|, 6| 7| 8] 91| 1| 1| 1| 2| 3| 4| 5| 6| 7| 8
0| 1| 2
B3K1 | + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+]|+|+]|+
3K 2 + |+ |+ |+ ||+ |||+ |+
3K3 + + |+
3K4 + |+ | + | + + |+ | + | +
3KS | + |+ |+ |+ |+ |+ [+ |+ |+ |+ |+ |+ |+ |+ |+ |+ | F]|+ |+ |+
3K6 + |+ | + + |+ |+
3K7 | + + |+ | + + |+ |+ | +
3K8 | + + |+ | + + |+ | +
CK1 | + + | + + |+ | +
CK2 | + + + |+ |+
CK3 + | + + | + | +
CK4 + + |+ | +
CK5 + |+ |+ |+ |+ |+ |+ |+ |+ ]|+ |+ + |+ + |+
CK6 | + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+]|+]|+]|+
CK7 + | + + |+ |+ ||+ |||+ |+ + |+ + |+
CK 8 + + + |+ | + | + +




6. Matpuus 3a0e3ne4eHHs NPOorpaMmHux pe3yjabratis HapuanHs (ITPH)
BiAMOBIIHMMH KOMIIOHEHTAMM OCBITHBLOI IPOrpaMu
(nois OII maricTpa)

0| 0| 0f 0f Of O] 0| 0| 0| 0f Ol Of| 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| b
1 2| 3| 4, 5| 6| 7| 8| 9| 1| 1| 1| 1| 2| 3| 4| 5| 6| 7
of 1| 2
MPH1 + | + + |+ |+ | +
MPH 2 + + |+ |+ |+ |+ |+ |+ |+ |+ |+ ]|+ + |+ +
MPH 3 + + |+ |+ |+ |+ |+ |+ |+ ]+ + | + +
NnPH 4 + + |+ |+ |+ |+ |+ |+ ]+ ]+ + | + +
MPHS C I O O N A R I R I A R N R A I I O S I
MPH 6 + + |+ |+ |+ |+ |+ |+ |+ ]|+ + | + +
MPH 7 + |+ |+ |+ |+ |+ |+ |+ |+ + | + +
MPH 8 + |+ |+ |+ |+ |+ ||| |||+ O+
MPH9 + + |+ |+ |+ |+ |+ ]+ |+ + | + +
MPH 10 + | + | + + | + | +
MPH 11 + |+ |+ |+ |+ |+ |+ |+ + | + +
MPH 12 + |+ |+ |+ |+ |+ |+ |+ + | + +
MPH 13 + + + |+ | + | +
MPH 14 + + |+ |+ |+ |+ |+ ]+ ]+ + | + +
MPH 15 + | + + |+ | + | +
MPH 16 + + + |+ |+ |+ +




