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I[TEPEIMOBA

VYkiageHo pob6ouoro rpyrnor y cKiaii:

1. Ilunzenux Bacunws I[laBnoBuy, kanaumat ¢i3.-MaT. HayK, AOLEHT Kadeapu
TBEPJOTUIbHOI €JIEKTPOHIKM Ta 1H(POpMaIIHOI O€3MeKH- TapaHT OCBITHBOI
MpOrpaMHU-rapaHT OCBITHBOI MPOrpaMu (KEpiBHUK poOOUOT TPyIH);

2. Pocoma Ipan Hocumopwy, xammmmaT ¢i3.-MaT. HayK, JOLEHT Kadeapu
TBEPJOTUIBHOI €JIEKTPOHIKHU Ta 1H(GOpMaIIiitHOT Oe3MneKu;

3. Ciuka Muxaiino IOpiiioBuy, kanguaat ¢i3.-MaT. HayK, JOUEHT Kadeapu
TBEPJOTUIBHOI €JIEKTPOHIKHU Ta 1HHOPMAIIIITHOT Oe3neKu.

4. Jlereza fma IlaBmiBHa, cTyaeHTKa 4-TO KypCy CHEIIabHOCTI MIKpPO- Ta
HAHOCHUCTEMHOI TEXHIKH;

5. Tpyxanenko Mapis OnekcaHpiBHA, CTyJEHTKa 4-T0 KypCy CIEiaIbHOCTI MIKpO-
Ta HAHOCUCTEMHOT TEXHIKH.

OcsaitHpo-mIpodeciitna mporpama "Mikpo- Ta HaHOENEKTPOHIKa” po3poldiieHa
BIJIMOBIAHO JIO0 CTaHJApPTy BHINOI OCBITHM 3a chemianpHicTio 153 Mikpo- Ta
HAaHOCHUCTEMHA TEXHIKa, 3aTBEPPKEHOTO Haka3oM MIHICTEpCTBA OCBITHM 1 HAayKH
VYkpainu Bix 24.05.2019 poky Ne732.

30BHilIHI cTeHKXO0J1/1€epH:

1) Inctutyt enexrponnoi ¢pizuku HAH Ykpainu;

2) InctutyT npobnem peectpauii inpopmanii HAH Ykpainu;

3) Yxropojcbka MicbKa paja;

4) ToBapucTBO 3 0OMEKEHOIO BiANOBIIANBHICTIO «J[keiiou1 CropkiT FOkpelin
JlimiTen »;

5) I'ocnomapckke TOBApUCTBO y (hOpMi TOBAPUCTBA 3 OOMEKEHOIO BiMOBITATBHICTIO

3aBos ®Drnexcrponikc T30B;
6) Ctynentceke camoBpsiayBanHs (izuuHoro ¢gakynbrety JIBH3 «YxxHY».



1.ITpogine ocBiTHLOI Mporpamu «MiKpo- Ta HAHOEJIEKTPOHIKa» 31

crnemiajbHOCTI

153 Mikpo- Ta HAHOCHCTEMHA TeXHiKa

3arajbHa iHpopManis

3aKJIay Ta CTPYKTYPHOIO
niapo3ainy

IloBHa Ha3Ba BHIOI0 HABYAJIbHOI'0

/lepkaBHUI BUILIMI HAaBYAJIbHUI 3aKJIa]
Y KropOoJCHKUI HAlllIOHAIBHUIN YHIBEPCUTET.
®Di3nyHnil paxkynbTeT

Crtyninp BHIIOI OCBiTH Ta Ha3Ba
KBaJiikauii MOBOIO opuTriHATY

CrymiHb BUILOT OCBITH: OaKanaBp.
bakanaBp 3 Mikpo- Ta HAHOCUCTEMHOI TEXHIKH.

Odiuiitna Ha3Ba ocBiTHBLOI
nporpamMu

Mikpo- Ta HaHOENIEKTPOHIKa.

Tun qumjiomy Ta 00csAr OCBITHBOI
nporpamMu

Jurutom 6akanaspa, onuangHuH, 240 kpenutis CKTC.
Tepwmin HaBuaHHs 3 poku 10 micsIiB.

HasiBHicTh akpeauTaunii

IAKpeauTalliitHa KoMicis YKpaiHu
Ceprudikar mpo akpenuraniro cepis HJ[ Ne 0791772
Tepmin nii ceprudikary o 01.07.2022p.

[uxka/piBenn HamionaneHa paMka kBamidikauiii YkpaiHu — 6 piBeHb,
FQ-EHEA —nepmmii uuxn,
EQF-LLL — 6 piBeHb.

IlepenymoBu HasBHiCTh MOBHOI 3arajbHOI CepeHbOI OCBITH.

YKropoJChKOT0 HAI[IOHAIBHOTO YHIBEPCUTETY»

YMoBH BCTyny Bu3HayaroTbes «lIpaBwiiamu mpuiiomy a0

Moga(1) BUKJQAAHHS

VYkpaiHcbka

Tepmin il ocBiTHBOI Mporpamu

Jlo 4eproBoro mnepersay, BiMoBiAHO A0 TEPMIHY Jii
cepTu(ikaTa Mmpo aKpeaUTaIliio

InTepHeT-aapeca moCTiiHOTO
poO3MillleHHSI ONUCY OCBITHBOI
nporpamu

http://www.uzhnu.edu.ua/uk/infocentre/15068

Merta ocBiTHBOI IpOrpamMu

HabyTTs KoMmMmeTreHTHOCTEW, MOCTaTHIX A mpodeciiiHoi AismbHOCTI y cdepi 3acToCyBaHHS
MaTepiamiB  Ta TEXHOJOTIH, pO3B’s3aHHA CHEIlaTi30BaHUX CKJIQJHUX TNPAKTUYHUX T4
TEXHOJIOTIYHUX 3a/a4 pO3pOOKH, MPOEKTYBaHHS, BUPOOHHUITBA, MOHTAXy, eKCIUTyaTaIlii,
TEXHIYHOTO OOCIIYyTOBYBAaHHS, PEMOHTY Ta MOJEpHi3allii eNeKTPOHHUX MPHIaiB (HI3UIHOTO Ta)
010MEIMYHOTO MpPHU3HAYCHHS, MIKPO- Ta HAHOCHUCTEMHOI TEXHIKM 1 TeTiO€HepreTUKH, IO
XapaKTEePU3YIOThCS KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

XapakTepucTHKa 0CBITHBOI POrpaMu

15 Asrtomarm3zamis Ta npwiIanoOymayBaHHs, 153
Mikpo- Ta HaHocucTeMHa TexHika (Mikpo- Ta
HaHOEJICKTPOHIKA).

IIpenmerHa odJiacTb
(rany3b 3HaHb, CNIENiAJTbHICTD,
cneniagizanis(3a HasiBHOCTI))




OOcsr OCBITHBOT MporpamMu OaKanaBpa:

-Ha 0a3i MOBHOI 3arajbHOi cepenHboi ocBiTH — 240
kpeautiB €EKTC;

—Ha 0a3i CTYINeHs «MOJIOAIMNKA OakaaaBp» (OCBITHBO-
KBaTi(piKAIIHHOTO PIBHA «MOJOJIIMKA CIIELIaIiCT»)
3BO mae nmpaBo BU3HATH Ta Mepe3apaxyBaT KPEAUTH
€KTC, orpumaHi B MeXaxX IOMNEpPEIHbOI OCBITHBOI
nporpamu 6akangaBpa (MOJIOIIIOTO CIEIiaIicTa):

—3a CHeLiaIbHOCTIMU ramysi 3HaHb 15
«ABTOMaTH3alllg Ta NpuUiIa00yayBaHHS» HE OUIbIIE,
Hix 120 kpeautis €EKTC;

a IHIIMMH CHELIAJILHOCTAMU - He Ouiplne, HDK 60
kpeautiB €EKTC.

[IpakTuka Mae ckimagaTd He MeHme 4 KpeauTiB
€KTC. Minimym 50% oOcsry OCBITHBOI IpOrpamu
Mae OyTH CTIPSIMOBAHO Ha 3a0€3MeUeHHS 3arajbHUX Ta
cnemiaabHux  (paxoBHX)  KOMIIETEHTHOCTEH  3a
CHCIIIBbHICTIO, BHU3HAYEHUX CTAaHJAAPTOM  BHIIOT
OCBITH.

OcsBiTHA nporpamMa MiATOTOBKU OakanaBpa
po3pobneHa s 3100yBayiB BWINOI OCBITH, SKi
nparHyTh craTu (axiBusamu y cdepax ¢izuynoi Ta
OloMenMYHOI  EJNEeKTPOHIKM  Ta  MIKpo-  Ta
HAHOCHCTEMHOI TEXHIKHA I COHSYHOI CHEPreTHKH.
l'onoBHOIO  mepeBaror0  MpPOrpaMu  MiJATOTOBKH
OakamaBpa €  opieHTamis Ha  (OpMyBaHHS
MaKCUMaJbHO  HIMPOKOIO HayKOBO-TE€XHIYHOTO
CBITOTJISAY MailOyTHHOTO (haxiBLISL.

OO0’ekTaMy  BHBYEHHS Ta JisutbHOCTI daxiBIIB 3
MIKpO- Ta HAHOCHCTEMHOI TEXHIKH €:

—(h13M4HI MPOLIECH 1 SBUIIA, HA SKUX IPYHTYETbCA
(yHKII1I0HYBaHHS MIKPO- Ta HAHOCUCTEM;
—BJIACTUBOCTI MaTepiaiiB MIKpO- 1 HAHOEJIEKTPOHIKH,
TEXHOJIOTIYHI TPOLECH, MPHUHIMI Al eIeKTPOHHUX
KOMIIOHEHTIB, THUIOBHUX CXeM (YHKIIOHAJTbHUX
MPUCTPOIB;

—MaTepiaq 1 TEXHOJIOTii JJIi BUTOTOBJICHHS
€JIEKTPOHHUX MPHJIAAIB, MIKpPO- Ta HAHOCHUCTEMHOI
TEXHIKA PI3HOMAHITHOrO, Y TOMY 4YHUCI]I (13UYHOTO,
reJIi0eHepreTHYHOro Ta 610MEeIMYHOT0 IPU3HAUCHHS;

—o0unciroBaJibHA ~ TEXHIKa Ta  CIemiaii3oBaHe
nporpaMHe  3a0e3neueHHs AN PO3PAXYyHKIB
mapamMeTpiB, XapakTepUCTHK Ta  MOEIIOBAaHHS
BHPOOIB MIKpO- Ta HAHOCUCTEMHOI TeXHIKH
Ilini HaByaHHA. Y Tpoleci HaBYaHHS 34 OCBITHBOIO
nporpamor0 Mikpo- Ta HaHOENEKTPOHIKA CTYICHTH
BHUBYAIOTh IPOLECH PO3pOOKH, BHUPOOHHUITBA 1
3aCTOCYBaHHS MIKPOETIEKTPOHHUX 1
HaMiBIPOBIIHUKOBUX MPUIIAJIB 1 IPUCTPOIB.
Teopernynuit 3MicT IpeaMETHOI 00JacTi YTBOPIOIOTh
MOHATTS Ta MNPUHUMOM (I3UKM TBEpAOIro Tija,
TBEPAOTLIBHOI €NEKTPOHIKH, (PI3UYHUX OCHOB MIKpO-
Ta HAHOCUCTEMHO1 TEXHIKH.
3100yBay BUINOI OCBITHM BUUTHCS BUKOPHCTOBYBATH




METOAM Ta TEXHOJOril KOHCTPYIOBaHHS IpPHJIAiB,
MPUCTPOIB Ta CHCTEM MIKpO- Ta HAHOCHCTEMHOI

TEXHIKM  pI3HOMAaHITHOTO, y  TOMY  YHCII
OloMeTMYHOTO MIPU3HAYCHHS, 3aCTOCOBYBATH
KOMII IOTEPHY TEXHIKY Ta BHMIpIOBaJIbHE
oOJIaTHaAHHS.

OpienTanis ocBiTHBOI IporpamMun

OcsiTHbO-TIpO(eciiiHa mporpama Opi€HTOBaHAa Ha
3100yTTsl cTyAeHTaMu mNpodeciiHuX 3HaHb, YMIiHb,
HaBUYOK I YCHIIIHOTO 3AiiicHeHHs mnpodeciiiHoi
TISTbHOCTI y chepi HAHOTEXHOJIOT1H 1
MIKPOCHCTEMHOI TeXHIKH.

OcHoBHMI (POKYC OCBITHBOI
nporpamMm ta cnemiamizamii

ba3oBi 3HaHHS B 00iacTi HAHOTEXHOJOTIH 1
MIKPOCHCTEMHOI TEXHIKH, PO3poOKa, JOCTIIKEHHS 1
3aCTOCYBaHHA MIKPOMEXaHIYHUX Ta EJIEeKTPOHHUX
MIPUCTPOIB 3 po3Mipamu €JIEMEHTIB Ta
BUMIPIOBAJILHUX  (poOOYMX)  MEpeMillleHb  Bij
MIKpOMETpa 10 HAHOMETPA.

Oco06uBoOCTI IporpaMu

[Iporpama 30ajJaHcoBaHa 010 coliajabHO-
rymMasitapaoi, ¢QyHnamentanbHoi Ta mnpodeciiiHoi
CKJIQOBOI MIATOTOBKA Ta  MICTUTH JOOCTATHIO
BUOIPKOBY KOMIIOHEHTY HiATOTOBKU 3a
cnemiamizamismMu. Lle mae MOXIHMBICTE OTpUMATH
06a30Bi  3HaHHA 3  COLIAJbHO-TYMaHITapHUX,
(byHIaMEHTATBHUX Ta MIPUPOTHIYO-HAYKOBUX
TUACIIUILIIH, JUCLUILIIH 3araibHO-TIpodeciitHol
MiITOTOBKK Ta cCreliaabHol (PaxoBoi MiATOTOBKH B
rajy3i aBToMaTu3allii Ta npuiaago0y1yBaHHS.

I[pupaTHicTh

Bl/lﬂyCKHI/IKiB A0 MPAlEBJAINTYBAHHA TA MNOAAIBIIOT0 HABYAHHSA

IIpuagatHicTs 10
NpaueBJIaAIITYBAHHS

PexomennoBani mpodeciitHi Ha3Bu poOIT 3TigHO 3
YUHHOIO peaakuicro HarionanpHOro KiacudikaTopa
VYkpainu: Knacudikarop npodeciii (K 003:2010), na
(haxoBy MIATOTOBKY 3 SIKHX CIIPSMOBaHI OCBITHBO-
npodeciifHi mporpamu 3a creriansHicTio «Mikpo- Ta
HaHOCHCTEMHA TEeXHIKa»:
—3114 texniuyHi (paxiBIi B raimy3i eIeKTPOHIKH Ta
TeJIEKOMYHIKaIIii;
—3115 TexHik 3 eKCIuTyaTalii Ta peMOHTY
yCTaTKyBaHHS;
—3119 TexHiK 3 HAJIAroXKyBaHHS Ta BUIIPOOYBaHb,
—3121 ¢axienp 3 iHHopMaLIHHUX TEXHOJIOTIH;
—3119inm1 TexHiyH1 paxiBii B rany3i Gi3UYHUX HAYK
Ta TEXHIKU;
—3111 ¢paxisenp 3 MeaUUHOI (i3UKH;
—1222KepiBHUKN BUPOOHUYUX MiPO3ALIIB y
IIPOMHCIIOBOCTI;
—3133 onepaTopyu MEIUYHOTO YCTaTKyBaHHS;
—3139 iHu1i onepaTopu ONTUYHOTO TA ENEKTPOHHOTO
YCTaTKyBaHHS.




Ilogajabiie HABYAHHSA

Bunyckuuk OCBITHBO-TIPOQECIifHOT IporpaMu
«Mixkpo- Ta HaHOEJICKTPOHIKa MePIIOTro
(OakanmaBpCbKOTr0) PiBHSA BHIOi OCBITH Ma€ MPaBO Ha
MPOJIOBXKEHHS OCBITH 3a APYruM (MaricTepchbKuM)
piBHEM BUILIOT OCBITH,Ha0yTTS IOJATKOBUX
KBaJTi(pikamii y cucremi MiCIsAUIIIOMHOI OCBITH Ta 3a
NEPEXPECHUM BCTYIIOM.

Bukiaaganasg Ta OiHIOBAHHSA

BukiaganHs Ta HaBYaHHS

CTyIneHTChKO-IICHTPOBAaHE HABYaHHS, CAMOHABYAHHS,
MpoOJIEMHO-OPIEHTOBAHE HaBYaHHSA, 1HAMBIAYalTbHO-
TBOpYMI MiAXiZ, HaBYaHHSA dYepe3 BUPOOHUUY
(paxoBy) Ta memaroriuHy MpakTHKH.

OuiHoBaHHA

[TpomixkkOBe Ta MiACYMKOBE OILIHIOBaHHS 3HAHb
BiJI0YBa€ThHCS HA 3aca/iax CTYACHTOOPIEHTOBAHOTO
0COOMCTICHOTO MiJX0AY 3 BUKOPHCTAHHIM Cy4aCHHX
METOAMK Ta MpakTuK. OiHIOBaHHS 3HaHb 3100yBayviB
BHUIIO1 OCBITH BiIOYBa€ThCs 3T11HO 3 [lomokeHHIM
PO OpTaHi3alliio OCBITHROTO Mpoliecy B JlepxkaBHOMY
BUII[OMY HaBYATHLHOMY 3aKJafdl «YKrOpOJChKUI
HalllOHAJTBLHUN YHIBEPCUTET
https://www.uzhnu.edu.ua/uk/infocentre/get/31357 ,
[ToJto’keHHS PO TOPSIOK Ta METOJIUKY POBEICHHS
ceMecTpoBHX (KypCOBUX) €K3aMEHIB 1 3aJTiKiB
https://www.uzhnu.edu.ua/uk/infocentre/get/5952,
[TonoxeHHs mpo arecTaiito 3100yBayiB BUILOI OCBITH
Ta eKk3aMeHauiiny komicito y JIBH3 "VxHVY"
https://www.uzhnu.edu.ua/uk/infocentre/get/11070 Ta
3 IOTPUMaHHSIM HOPM aKaJeMI4HOI T0OPOYECHOCTI
3rigHo [lonoxxeHHs npo akajeMidHy 100pOYECHICTh B
JIBH3 «Y>xropoacbkuil HallioHaIbHUNA YHIBEPCUTET
https://www.uzhnu.edu.ua/uk/infocentre/get/12223.
[lepe3apaxyBaHHs KpeIUTiB BiIOYBAETHCSI HA OCHOBI
[onoxenns npo nepe3apaxyBanns kpeautiB EKTC
JUTSl YYaCHUKIB TIPOTpaM akajaeMidyHOI MOOITEHOCTI
https://www.uzhnu.edu.ua/uk/infocentre/get/20131.
[Ipouenypa orniHtoBaHHS 3100yBayiB BUIIOi OCBITH
TaKOX BPaXxOBYE pe3ybTaTH He(HOPMATLHOI OCBITH
3rigHo [TonoskeHHs Mpo NOPSAI0K BU3HAHHS
pe3yJbTaTiB HaBUYaHHS, 3100yTHX Y He(hopMalIbHii
OCBITI
https://www.uzhnu.edu.ua/uk/infocentre/get/22966 .
HasBHa viTka mpouemypa po3risiay anesiii
3100yBaviB BUIIIOI OCBITH, sika onucana B [lonoxenHi
PO MOPSAOK 3aCTOCYBaHHS 3aXO/1B 3 BPETyJIIOBaHHS
KOH(JIIKTIB Ta CIIOPiB (CYNepedoK) y MisIbHOCTI
CHIBPOOITHHUKIB Ta 3100yBayiB BUILOI OCBITH
Jlep»aBHOTO BHIIOTO HABYAIHHOTO 3aKJIa Ty
«YKropoJChbKUi HaI[lOHAJTbHUM YHIBEPCUTET»
https://www.uzhnu.edu.ua/uk/infocentre/get/22964 Ta
[Tosi0)keHH1 PO MOPSAJIOK OCKAPIKEHHS PE3yJIbTaTIB
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(amemsiiist) oniHIOBaHHS B [{ep)kaBHOMY BUIIIOMY
HaBYAJILHOMY 3aKJadl « Y KropoAChKHA
HAI[IOHAIBHUHN YHIBEPCUTET)
https://www.uzhnu.edu.ua/uk/infocentre/get/22967.

IIporpamMHi KOMIeTEHTHOCTI

IHTerpajibHa KOMIIETEHTHICTH

31aTHICTh  pO3B’S3yBaTH CKJIAgHI  CHeliai30BaHi
3amadi Ta MPaKTUYHI npobiemMu, 10
XapaKTepU3yIOThCA KOMILJIEKCHICTIO Ta
HEBU3HAUEHICTIO YMOB, MiJ 4ac mpodeciiiHol
TISUIBHOCTI Yy Tady3l MIKpO- Ta HaHOCHCTEMHOI
TeXHIKH, a00 y Tpoleci HaBUaHHS, L0 Mependaydae
3aCTOCYBAaHHS TEOpid Ta METOJIB aBTOMATH3aIlii Ta
€IICKTPOHIKH.

3araabHi komnereHTHOCTI (3K)

3K1-3aatHicTh 3aCTOCOBYBaTH 3HAHHS y MPaKTHUYHUX
CUTYAITISX .

3K2 —3HaHHA Ta pO3yMIiHHS MpEeaMETHOI 001acTi Ta
po3ymiHHS npodeciitHOl AisITBHOCTI

3K3 —3nmaTHiCTh CUIKYBaTUCS JEP>KaBHOI MOBOIO SIK
YCHO, TaK i MUCHMOBO.

3K4 —31aTHICTh CIUJIKYBATUCS 1IHO3EMHUMH MOBaMH.
3K5 —HaBuuku BHKOpHCTaHHS iHPOpPMaLIHHUX 1
KOMYHIKAI[IHHUX TEXHOJIOTIH.

3K6 —3natHicTh BUMTHUCS 1 OBOJIOJIBATH CY4aCHUMH
3HAHHSMH.

3K7 —3patHicTh 10 MOIIyKy, 0OpoOJICHHS Ta aHami3y
iH(pOopMaLii 3 piI3HUX JIKEpe.

3K8 —HaBuuku Mi>k0CcOOMCTICHOI B3a€MOIIT .

3K9 —3naTtHicTh mpaitoBaTi B KOMaHII.

3K10 —HaBuuku 3aificHeHHs O€311e4YHO1 1SITILHOCTI.
3K11 —3parHicTs oOuiHIOBaTHM Ta 3ale3nedyBaTH
SIKICTh BUKOHYBAHUX POOIT.

3K12 -BwusHauveHicTb 1 HaAMOJEIIUBICTH IIOJ0
MTOCTABIICHUX 3aBJaHb 1 B3ITUX 000B’SI3KIB .

3K13 —3parHicTh peanizyBaTu cBOi MpaBa i 000B’SI3KH
SK YJICHA CYCIUIBCTBA, YCBIJOMIIIOBATH I[IHHOCTI
TPOMaJITHCHKOTO (BLTBHOTO JIEMOKPATUIHOTO)
CyCHiIBCTBA Ta HEOOXIJHICTH HOro  CTaloro
PO3BUTKY, BEPXOBEHCTBa INIpaBa, MpaB 1 cBoOOA
JIIOJMHY 1 rpoMaJisHUHA B YKpaiHi.

3K14 —3paTtHicTe 30epiraTd Ta NPUMHOXYBATH
MOpaJibHi, KyJbTYpHi, HAyKOBI1 I[IHHOCTI 1 JOCSTHEHHS
CyCIIUIbCTBA HA OCHOBI PO3YMIHHS icTopii Ta
3aKOHOMIPHOCTEH PO3BUTKY MpeAMEeTHOi oOmacti, il
MICIISI Y 3arajibHii CHCTEeMI 3HaHb MPO MPUPOIY 1
CYCHUIBCTBO Ta Y PO3BUTKY CYCHIJIBCTBA, TEXHIKHU 1
TEXHOJIOT1M, BUKOPUCTOBYBATH Pi3HI BUIU Ta (HOpMHU
PYXOBOi aKTMBHOCTI UIsi aKTUBHOTO BIJMOYMHKY Ta
BEJICHHS 37I0POBOTO CIIOCO0Y KHUTTS .

3K15 -—3paTHicTh BUKOPUCTOBYBATHM 3HAHHA 1
PO3yMIHHS HayKOBUX (DaKTiB, KOHIIEMIIH, Teopii,
NPUHIMITB 1 METOMAIB s TNPOCKTYBaHHS Ta



https://www.uzhnu.edu.ua/uk/infocentre/get/22967

®axosi komnereHTHOCTI (PK) 3aCTOCYBaHHS MIKpO- Ta HAHOCHCTEMHOI TEXHIKH.
3K16 -3paTHiCTP BHKOHYBATH aHaNi3 MPEAMETHOL
o0yacTi Ta HOPMATUBHOI JOKyMEHTAIlil, HEOOXiqHOI
JUIl TIPOEKTYBaHHSA Ta 3acTOCYBaHHs MpUJIAaliB Ta
MPUCTPOIB MIKPO- T2 HAHOCUCTEMHOI TEXHIKH.

3K17 -3patHicTh BUKOPHUCTOBYBATH MaTeMaTUYHI
OPUHIUOM 1 METOAM Ui TPOEKTYBaHHA  Ta
3aCTOCYBaHHS MIKPO- Ta HAHOCUCTEMHOT TEXHIKH.
3K18 —3parHicTh 3aCTOCOBYBAaTH BiANOBIAHI HAyKOBI
Ta 1HXEHEepHI METOAM, cydyacHi iH(popMaliiiHi
TEXHOJIOTIi 1 KOMIT'FOTEepHE MporpaMHe 3a0e3nedeHHs,
KOMITIOTEpHI Mepexi, 0a3u nanux Ta [HTEpHET-
pecypcu Ui po3B’sA3aHHA MmpodeciiHUX 3anad B
rairy3i MiKpo- Ta HQHOCUCTEMHOI TEXHIKH.

3K19 —3nathicte igeHTHdiKyBaTH, Kilacu(iKyBaTH,
OLIIHIOBATHM 1 OIHKCYBaTH IMPOLECH Yy MIKpO- Ta
HAHOCHCTEMHINH TEXHilll 3a JONOMOrorw MoOynoBu i
aHawi3y ix Qi3UYHUX 1 MAaTEMaTHYHUX MOJIEIEH.

3K20 —3pgaTHicTh 3acTOCOBYBaTH TBOPYHMH  Ta
IHHOBAIIMHWI TIOTEHI[IAJI B CHHTE31 IHXCHEPHUX
pilieHb 1 B PO3pOOIII KOHCTPYKTHMBHUX €JIEMEHTIB
reJiOCHEPreTUKH, npuiaiB ¢biznyHOTO Ta
OloMeTMYHOTO NMTPU3HAYCHHS .

3K21 —3partHicTh po3B’sA3yBaTH IHXKEHEPHI 3aaayi B
rajqy3i MIKpO- Ta HAaHOCHCTEMHOI TEXHIKH 3

ypaxyBaHHSAM BCIX acIIeKTiB pOo3po0KH,
MPOCKTYBaHHS, BUPOOHUIITBA, CKCIUIyarTamii Ta
MOJIepHi3alii .

3K22 —3parHicTh BH3HAYaTH Ta  OIIHIOBATH

XapaKTePUCTHKHU Ta MapaMeTpH MaTepiaiB MiKpo- Ta
HAHOCHCTEMHOI TEXHIKM, aHAJIOTOBUX Ta LHUPPOBUX
€JIEKTPOHHUX MPUCTPOIB, MIKPOIIPOLIECOPHUX CUCTEM.
3K23 —3patHicTh 3aCTOCOBYBAaTM Ha IPaKTHII
raqy3eBi CTaHAApTH Ta CTaHAAPTH SKOCTI IIOJAO
MIKpO- Ta HAHOCUCTEMHOI TEXHIKH.

3K24 —3patHicTh pO3YMITH Ta 3acCTOCOBYBATH
TEXHOJIOT14HI HPUHLIAIIN BUPOOHUIITBA,
BHMPOOYBaHHS, €KCIUTyaTarlii Ta PEMOHTY MIKPO- Ta
HAHOCUCTEMHOL TEeXHIKU Ta 06loMeTUYHOTO
oOJIaHAHHS.

3K25 —31aTHICTh BpaxoByBaTH coliaibHi,
€KOJIOTIYHI, €TWYHI, CeKOHOMIYHI Ta KOMEepIliiHI
MipKyBaHHS, IO BIUIMBAIOTh Ha E(QEKTUBHICTH Ta
pe3yiabTaTH 1HXKEHEPHOI TiSJILHOCTI B Tally3l MIKpoO-
Ta HAHOCHUCTEMHO]T €JICKTPOHHOT TEXHIKH.

3K26 -3MaTHICThP BUKOPHCTOBYBATH 3HAHHS IIPO
BIUTUB KOMIIOHEHT Ta YMOB CHHTE3y Ha (pa3oBwmii
CKJIaJ] HEOPTaHIYHUX MaTepialliB 1 CTBOPEHHS Ha iX
OCHOBI (DYHKIIIOHAIBHHUX EJIEMEHTIB 13 3aJaHUMH
BJIACTUBOCTSIMHU.

IIporpamui pe3yabratu HaBuanus (ITPH)

IIPH 1 —3actrocoByBaTy 3HaHHS NMPUHLMUIIB Aii MPUCTPOIB 1 CUCTEM MIKpO- Ta HAHOCUCTEMHOI
TEXHIKU NPU IXHOMY NIPOEKTYBaHHI Ta €KCIUTyaTallii.




I[NPH 2 -3actocoByBaTH 3HaHHS 1 PO3YMIHHS MAaTEMaTHUYHMX METOJIIB JUIS DPO3B’S3aHHS
TEOPETUYHHUX 1 IPHUKJIAJTHUX 33]1a4 MIKpO- Ta HAHOCUCTEMHO1 TEXHIKH.

ITPH 3 —3acrocoByBaru 3HaHHS 1 po3yMiHHS (i3UKH, BIAMOBIIHI TEOPii, MOJEII Ta METOAM AJIs
PO3B’s3aHHS NIPAKTUYHUX 3a]1a4 CUHTE3Y NPUCTPOIB MIKPO- T HAHOCUCTEMHOI TEXHIKH.

I[IPH 4 -—OmiHroBaTH XapaKkTEpUCTHKH Ta IapaMeTpud MaTepiajiB MPHCTPOIB MIKpo- Ta
HAHOCHCTEMHOI TE€XHIKH, 3HaTH Ta PO3YMITH OCHOBU TBEPJOTUIBHOI Ta ONTHUYHOI €JIEKTPOHIKH,
HAHOEJIEKTPOHIKH, €JIEKTPOTEXHIKH, aHajoroBoi  Ta  IUQPPOBOi  CXEMOTEXHIKH,
MIKpPOMPOIIECOPHOT TEXHIKH.

[IPH 5 —BuxopucroByBatu iH¢oOpMaliliHI Ta KOMYHIKALIiHI TEXHOJOril, MNPHUKJIAAHI Ta
crieriagizoBadi MpOorpaMHi MPOAYKTH JJisi PO3B’S3aHHS 3a/1a4 MPOSKTYBAHHS Ta HAJIATOJKEHHS
o0JaiHaHHS TeNli0eHePTeTUKH, PUIaiB (i3MuHOI Ta G10METUYHOI EIEKTPOHIKH.

I[IPH 6 —3acTocoByBaTH HaBMYKH TUIAHYBAaHHS Ta MPOBEACHHS €KCIIEPUMEHTY JUIS TEPEBipKH
rinote3 Ta JOCHIIPKEHHS SBHII MIKpPO- Ta HAHOCJIEKTPOHIKM, BMITH BUKOPHCTOBYBATH
CTaHJapTHe OOJIaJHAHHSA, CKJIQJaTH CXEMHU IPUCTPOIB, aHATI3yBaTH, MOJICIIOBATH Ta KPUTUIHO
OIIIHIOBAaTH OTPUMaHI pe3yIbTaTH.

[NIPH 7 —locnimkyBaTu XapakTEpUCTHKH 1 MapaMeTph MIKpO- Ta HAHOCUCTEMHOI TEXHIKH,
npuiaaAiB Gi3uuHOI Ta 010MEIUYHOI EIEKTPOHIKH 3 ypaXyBaHHSAM L€l TOCTiPKEHHS, BUMOT Ta
cnenr(iku BUOpAaHUX TEXHIYHUX 3aCO0iB.

I[IPH 8 —bynyBarm Ta ineHTH(dIKyBaTH MaTEeMaTH4YHI MOJENl TEXHOJOTIYHUX OO0 €KTIB,
BUKOPUCTOBYBATH iX MpH po3poOIli HOBOI MIKpO- Ta HAHOCHCTEMHOI TEXHIKM Ta BHOOpI
ONTUMAJIbHUX PILLIECHb.

ITPH 9 —IIpoekTyBaT NPUCTPOi MIKPO- Ta HAHOCHCTEMHOI TEXHIKH Y BiJIONIOBITHOCTI 0 BUMOT
3aMOBHHKA 1 HASBHUX PECYPCHUX OOMEKEHb.

I[MNPH 10 —Po3pobnstu TexHiuyHi 3aco0M JiarHOCTYBaHHS TEXHIYHOTO CTaHy MIKpoO- Ta
HAaHOCUCTEMHOT TEXHIKH, MpuIaaiB Pi3nyHoi Ta O10MEIUIHOT EIEKTPOHIKH.

IIPH 11 —OpranizoByBaT# Ta NPOBOAUTH IJIAHOBI Ta MO3aIUIAHOBI TEXHIUHI 0OCIyrOBYBaHHS,
HaJaro/PKCHHS TEXHOJIOTIYHOTO YCTaTKyBaHHS Y BIAMOBIAHOCTI JO TOTOYHHUX BHUMOT
BUPOOHUIITBA.

[TPH 12 —AmnanizyBatu HOpMaTHUBHO-IIPaBOBI1 3acajld BIPOBAPKEHHS MIKpO- Ta HAHOCHUCTEMHOI
TEXHIKH; OLIIHIOBATH MEepeBark iHKEHEPHUX PO3pPOOOK, X EKOJOTIUHICTh Ta O€3MEUYHICTb.

[IPH 13 —-BinpHO cHigKyBaTHCS YCHO 1 MHCBMOBO JEpPXABHOIO Ta 1HO3EMHOIO MOBaMH 3
npodeciiHuX MUTaHb 3 JOTPUMAHHSAM HOPM CY4acHOi YKpaiHChKOi JiJI0BOI Ta mpodeciiHoi
MOBH.

[TPH 14 —BwmiTtu 3acBorOBaTH HOBI 3HAHHS, MPOTPECHBHI TEXHOJIOTIi Ta iHHOBAIii, 3HAXOAUTU
HOBI1 HEIIaOJIOHH] pILIEHHS 1 3aCO00M X 31HCHEHHS.

I[TPH 15 —3acrocoByBaTu pO3yMiHHSI TEOPii CTOXACTUYHHMX IMPOIIECIB, METOAN CTATUCTHYHOL
00poOKH Ta aHAI3y JAHUX MPH PO3B’s3aHHI MpodeciiHNX 3aBIaHb .

PecypcHe 3a0e3nmeueHHs peaJizanii nporpamu

Cxiag  po0Oodoi Tpymud  OCBITHBOI — MpOTpamH,
podecopchKo-BUKIIAMANBKUIN CKIIAI, 0 3aTIsTHHUHA 10
BUKJIaJJaHHS HaBYAJIbHUX JTUCIUILIIH 3a
CHEUialbHICTIO BiAMOBIAAa0Th JlileH31HHUM yMOBaM
MPOBAPKCHHSI OCBITHBOI [ISJILHOCTI Ha TMEPIIOMY
(bakamaBpCHKOMY) piBHI BHILIO1 OCBITH.
[Mpodecopcbko-BUKIAMABKANA ~ CKIIAJ,  MOCTIHHO
MPOXOJIUTh CTaXyBaHHA Kepyrouuch «llonoxeHHsIM
Mpo MiJBUIICHHS KBamidikamii menaroriyHux Ta
HayKOBO-TIEIarOT19HUX MpaIiBHUKIB JIBH3
«Y KropoacbKuit HalllOHAJIbHUH YHIBEPCHUTET»
https://www.uzhnu.edu.ua/uk/infocentre/get/5950.

Kaapose 3a6e3neyenns



https://www.uzhnu.edu.ua/uk/infocentre/get/5950

MarepiajibHO-TeXHiYHe
3a0e3neyeHHs

3abe3neuenicTh HaBYAJILHUMU MPUMIIIEHHSMH,
KOMIT FOTepHUMH pobounmu MICIISIMH,
MYJIbTUMEIITHIM 00JIaTHAHHAM BiIIOBiA€
notpebam. HasBHa Bca HeoOxigHA  COIIAIBHO-
noOyroBa  iH(pacTpykTypa. [ng  mpoBeneHHS
MPaKTUYHUX 1 TaOOpaTopHUX podiT, 1HGOPMaLIHHOTO
NomyKy Ta  OOpoOKM  pe3ynbTaTiB  HasBHI
CrieIiaaizoBaHl KOMIT'IOTEpHI Kiach (akynbTeTy 3
HEOOXIAHMM  TPOrpaMHUM  3a0€3MEYEeHHSIM  Ta
HEOOMEXEHO BIIKPUTHUM JocTynoM 10 IHTepHer-
MEpexKl.

Indopmaniiine Ta HaBYaIbHO-
MeTOAUYHeE 3a0e3eYeHHs

—odimiitanii  BeO-caiit  http://www.uzhnu.edu.ua

MICTHUTD iH(DOopMmarrito po OCBITHI
MIpOrpaMu,HaBYaJIbHY, HAYKOBY 1 BUXOBHY JISJIBHICTD,
CTPYKTYpHI  MiApO3AiNM,  MpaBujia  MpHHOMY,
KOHTAaKTH;

— HeOOMEXEHHUI TOCTYII 10 Mepexi [HTepHeT;

— HayKoBa 0101i0TeKa, YN TATbHI 3aJIH;

— HaBYaJIbHI 1 po00Yi MIIaHU;

— rpadiku HaBYAILHOTO MPOIIECY;

— HaBYaJILHO-METOAWYHI KOMIIJIEKCH TUCIIHAILIIH;

— JUIAKTUYHI Marepiasd JJis CaMOCTIHHOI Ta
IHIUBINyaIbHOT POOOTH CTYIAEHTIB 3 JIUCHMIUIIH,
MPOrpaMu MPAKTHK;

— METOINYHI BKa31BKH 010 BUKOHAHHS
KBaJTi(piKaifHUX pOOIT.

AxkageMiyHa MOOIJIBHICTH

HanionajbHa KpeguTHA
MOOIJIBHICTEL

3IIMCHIOETECS Ha 3arajbHUX ITiACTaBaX B MeKax
VkpaiHH: Ha OCHOBI JBOCTOPOHHIX Yroi MiX
JIBH3 «YKTOpOACHKUHI HaIlOHAJIbHUH
YHIBEPCHUTET» Ta 3aKJIaZlaMU BUILIOT OCBITH YKpaiHH.
[MpuHIMIM akajeMidHOi MOOUTHHOCTI BH3HAYCHI B
[TonoxkeHHI PO akajeMiyHy MOOLUTBHICTh CTY/CHTIB
y JAIBH3 «Y KropoachbKHil Hal(lOHAJIbHUN
YHIBEpCHUTET»
https://www.uzhnu.edu.ua/uk/infocentre/get/8324

MiskHapoaHa KpeauTHA
MOOIJIBHICTEL

Binmosigno no [TonokeHHs nMpo akaaeMidHy
MOOUTBHICTE cTyneHTiB y JIBH3 «YxxHVY»,
BCTAHOBJICHO 3aralibHUI MOPSIOK OpraHizaiii
aKaJIeMiYHOT MOOUIBHOCTI CTY/ICHTIB.
3IIHCHIOETHCS 3T1IHO MIPOTPaMU MIKHAPOIHOT
akazeMiqHoi MoOiibHOCTI «Epazmyc+y

HapyanHs iHo3eMHuX 3100yBayiB
BHIIIOI OCBIiTH

o IBH3 «Y>xHYVY» npuiiMaroThCsi 1HO3EMHI
TPOMAJISIHH, a TAKOK 0cOOH 03 TPOMAa/ITHCTBA, SKi
MIPOKUBAIOTh HA TEPUTOPIi YKpaiHU HA 3aKOHHUX
nigcraBax. OCOOIUBOCTI BCTYIY Ta HAaBYAHHS
BU3HAYArOTHCs [10710KEHHSIM TIPO HaBYaHHS
iHo3eMHux rpomajsH y JIBH3 «Yxkropoacekuit



http://www.uzhnu.edu.ua/

HAI[lOHAIBHUHN YHIBEPCUTET»
https://www.uzhnu.edu.ua/uk/infocentre/get

2. IlepeJtik KOMIIOHEHT OCBITHBO-NIPO(eCciiiHOI MPOrpaMM Ta iX JIOTiYHA MOCTiIOBHICTH

2.1 llepeaik kommonent OII

KommnoneHTH 0cBiTHBOI IporpamMun

. . : s ®opma
Kon (HaBYAJIbHI JMCUUILTIHA, KYPCOBI POEKTH KiabkicTn .
cre . MiZICYMKOBOT0
/1 (po6oTH), NpaKTUKHU, KBadiikaniiina KpeIuTiB
KOHTPOJII0
podoTa)
1 2 3 4
1. O60B’s13k0Bi kKoMnonenTu OI1

OK 1 Ino3eMua MoBa 6 3aik, ICuT
OK2 JinoBa ykpaiHChbKa MOBa 3 3aimik
OK 3 Icropist Ta KynbTypa YKpainu 3 3amik
OK 4 dinocodis 3 3aimik
OK 5 Marepiany i KOMOOHEHTH €JIEKTPOHHOI TEXHIKU 3 [cniut
OK 6 3aranpHa (izuka 24 3amiku 2, icmut
OK7 Buma matemaTnka 20 3aiik, icruT
OK 8 MeTtpororis 3 [cniut
OK9 dizngna Ximis 3 3aik
OK 10 | [TepconanbHi KOMI'IOTEPH 4,5 Icrut
OK 11 | [IporpamyBaHHsI Ta aATOPUTMIYHI MOBHU 6,5 3anik, icuT
OK 12 | di3uka TBEpAOrO Tina 4,5 [cnut
OK 13 | Teopis eNeKTpUYHUX KiJT 5 Iciur
OK 14 | Ludpoa cxeMoTexHiKa 6,5 Icout
OK 15 | MikpormpoliecopHa TeXHika 8 [crut
OK 16 | Eneprernyna enekrpoHika 5 3amik
OK 17 | EnexTpoHHi cuctemu 3,5 [cniur
OK 18 | MogentoBaHHS B €JIEKTPOHIIII 4 Icout
OK 19 | OcHOBU €JIEeKTPUYHUX BUMIPIOBaHb 3 3aiik




OK 20 | TBepmoTiiibHA €IECKTPOHIKA 3,5 3aik
OK 21 | TexHONOTi4HI OCHOBH E€JIEKTPOHIKH 4 Icnut
OK 22 | OGuuciroBajibHa MPaKTHKa (HaBYAIbHA) 3 I[H(bepeHul.HOBaHHH
3aJIiK
OK 23 | KoHcTpykTOpcbka npakTrka (BUpoOHUYA) 3 ﬂH@epeHH%HOBaHHH
3aJiK
OK 24 | Biodizuka 6,5 [criut
OK 25 | AHajoroBa cXeMOTEXHiKa 4 [criut
OK 26 | bioenexTpuuni mporecH i GiomeTpis 5 [cnut
OK 27 | AHaToMisl JTIOIUHU 3 3amik
OK 28 | OcHoBwu ¢i3zionorii 3 3aik
®i3uuHi MpoLIEeCH B HAMIBIPOBIAHUKAX 1
OK 29 . [cnut
JIIeTIeKTpUKaxX 6
OK 30 | ®yHKIiOHATBHA EIEKTPOHIKA 5 3anmik
OK 31 | BuOpani po3ainu dizuku 5 3aik
OK 32 | [lepenauruioMmHa mpakTUka 3 I[H(bepeHul.HOBaHHH
3aJIiK
OK 33 | BukonanHs i 3axucT KBamidikaiiifHoi podoTn 7,5 3axuct
3arajabHuii 00cAT 000B  I3KOBHX KOMIIOHEHT: 180 xpeaurin
2. Bubipxosi komnonenTu OIT
BE 1 Jlucruruiina i3 3aralbHOYHIBEPCUTETCHKOTO 3 Sarix
KaTajory BUOIPKOBUX JUCIHILIIH
BE 2 Jucnuruiina 13 3araTbHOYHIBEPCHTETCHKOTO 3 aix
KaTajaory BUOIPKOBUX JUCLMILIIH
BE 3 Jucnurutina 13 3araTbHOYHIBEPCHTETCHKOTO 3 atix
KaTajory BUOIPKOBUX JUCIMILIIH
BE 4 Jucuuruiina 13 3aralbHOyHIBEPCUTETCHKOTO 3 Samix
KaTaJIOTy BUOIPKOBUX JUCLUILTIH
BE 5 Jucnuriiaa 13 KaTanory BUOIpKOBUX TUCIUTIIIH 4 Saix
Kadeapu
BE 6 Jucnuriizaa 13 KaTanory BUOIpKOBUX TUCIUTIIIH 4 Sarix
Kadeapu
BE 7 Jucnuriiza 13 KaTanory BUOIpKOBUX TUCIUTIIIH 4 Sarmix
Kadenapu




BE 8 Jucnuriiiza 13 KaTajuory BUOIpKOBUX TUCIUTIIIH Sai

aJiK
Kadeapu

BE 9 Jucnuriina 13 KaTajnory BUOIpKOBUX JTUCIUTIIIH aix
Kadeapu

BE 10 Jucnumiza i3 Karajaory BUOIpKOBUX JUCIHILIIH Sai

ajiK
Kadeapu

BE 11 Jucnumiiza i3 karajaory BUOIpKOBUX AUCIUILIIH Sarix
kadenpu

BE 12 Jucnumiza i3 karajaory BUOIpKOBUX JUCIUILIIH aix
kadenpu

BE 13 Jucnumniiza i3 Karajaory BUOIpKOBUX AUCIUILIIH Sarix
kadenpu

BE 14 Jlucuuriiaa 13 KaTanory BUOIpKOBUX TUCIIUTLIIH arix
kadenpu

BE 15 Jlucuuriiaa 13 KaTajnory BUOIPKOBUX JTUCIIUTIIIH Jarix
kadenpu

BE 16 Jucnumiiza i3 Karajaory BUOIpKOBUX JUCIHILIIH Sarix
Kadeapu

3araabHunii 00csT BUOIPKOBHX KOMIIOHEHT:

60 kpenuriB

3aranbHuMii 00CAT OCBITHHOI IPOrpaMm:

240 xpenuTiB
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4. ®opma arTecranii 3100yBaviB BUIIIOI OCBITH

Arecrariisi BUIlyCKHHUKIB OCBITHBOT MporpaMu «MiKpo- Ta HAHOEJIEKTPOHIKa» 31
crenianbHOCTI 153 Mikpo- Ta HAHOCHCTEMHA TEXHIKa 3IHCHIOETHCS Y POPMI IMyOIIYHOTO 3aXHCTy
KBaJiQikaiitHoi po6oTH. 32 YMOBH YCHILITHOTO 3aXHMCTy KBasi(iKaliifHOi poOOTH YHIBEpCUTET
BUJIA€ JJOKYMEHT BCTAHOBIJICHOTO 3pa3Ka Mo MPHUCY/HKEHHS CTYIICHs OaKaaBpa i3 MPUCBOEHHIM
kBastipikanii: bakanaBp 3 Mikpo- Ta HaHOcucTeMHOT TexHiku. KBanidikariiiina pobota 6akanaBpa
nijnsArae 000B’I3KOBIHM MepeBiplll Ha akaJeMiuyHUi riariat, podoTa Mae OyTH pe3yJbTaToM
CaMOCTIHHOTO JTOCIIKEHHSI 37100yBaya OCBITHBOTO CTyIeHs OakanaBp i He MOBUHHA MICTUTH

aKaJIeMi4HOTO 1Iariaty, Gpadpukamnii Ta anscudikamii pe3ynbraTis.

3axucT kBamidikaniiHoi podoTn OakanaBpa BiI0yBa€ThCs BIAKPUTO SIK MyOIiyHA

Mpe3eHTAIlisl.
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IAMOBITHOCT1 MPOrpaMHUX KOMIICTCHTHOCTEU KOMIIOHEHTaAM OCBITHBOI nporpamMu
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6. MaTpuus 3a6e3nedyeHHsi nporpaMuunx pe3yJjbtariB HapuaHHa (IIPH) BiainoBitHUMH KOMIIOHEHTAMH OCBITHBOI MPOrpamMu

—~lalem|tlvwlo|nlo|lalS]Z (: 2L == *® SN NS Il BN I I I S S SR S R e S

AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

C|O|OC|O|O|O|O|O|O|O|0O|O|0O|O|O|O|O|O|O|O|OC|O|OC|O|O|O|O|O|O|O|0O|0O|0O
TTPH1 + + |+ | + + | + + | + + + | + + | + + | +
TTPH?2 + | + + | + + + | + + | +
TTPH3 + | + + |+ |+ |+ + + + + | +
T[TPH4 + | + + + + + + + + | +
[TPHS5 + + + | + + | + + + + | +
TTPH6 + + | + + + | + + + + + | + + | +
TTPH7 + + + | + + | + + + | +
TTPHS8 + + | + + |+ | + + + + | + + | + + + | +
I[TPH9 + +
ITPH10 + + + +
I[TPH11 + +
I[TIPH12 + +
I[IPH13| + | + + |+
[TPH14 + + + + + + | +
[IPH15 + + +




