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1. IPO®IL/Ib OCBITHbLOI IPOTPAMHU

3i cmenianbHOCTI 152 «MeTpoJioris Ta iHgopmaniiiHO-BUMIPIOBAIbLHA TEXHIKA

1 — 3aranbHa indopmanis

IToBHa Ha3Ba 3BO T1a
iHCTUTYTY/(PaKyabTETY

HamionanpHuii TeXHIYHHMEI yHIBepcuTeT YKpainu «KuiBChKHiA
MOJIITEeXHIYHUH 1HCTUTYT iMeHi [ropst CikopchKoToy, Mpuiago0yaiBHIHA
(dhakyapTeT

CTyIiHb BUIIOI OCBITH
Ta Ha3Ba KBaidikamii
MOBOIO OpHTiHAITY

Crymiae — Marictp
Ksamidikaris — Marictp 3 MeTpoJiorii Ta iHpopMaIiitHo-BUMipIOBAJIbHOT
TEXHIKU

PiBens 3 HPK

HPK VYkpaiau — 8 piBeHn

Odimitina Ha3Ba
OCBITHBOI ITPOrpaMu

[HdopmariiiiHO-BUMIPIOBAJIBHI CUCTEMH Ta TEXHOJIOTI B
pUIaI00yIyBaHH1

Tun nunmomy Ta oocsr
OCBITHBOI ITPOTpaMH

JluroM Marictpa, oquHuYHME, 120 KpeauTiB, TSpMiH HaBYaHHS 1 pik, 9
MICHI[IB

HasiBHicTbh akpeauTanii

Ceprudikar mpo akpenurtaniro HJI Ne 1192635 Bix 25.09.2017 p.
BHJIAaHWH BIATIOBIAHO JI0 PillICHHS AKpeIUTaIlIiHOT KOMICiT Bl
30.05.2013 p. (maka3 MOH VYkpainu Bix 04.06.2013 p. Ne 2070-1) B
rajxysi 3HaHb 15 ABTOMaTH3allis Ta MPUIAI00yIyBaHHS, CIICIaIbHOCTI
152 Metpomoris Ta iHpopManiiHO-BUMIpIOBaJIbHA TeXHiKa. TepMmiH nii
ceprudikara 1o 01.07.2023 p.

IlepenymoBH

HasBHiCTh cTyneHs 6akanaBpa

Moga(u) BUKJIaJaHHS

YkpaiHchKa/aHTImiiChKa

Tepwmin aii ocBiTHROT
poOrpaMu

Jlo HacTymHOT akpeauTanii

IatepueT-agpeca
MOCTIHHOTO
PO3MIIIEHHS OCBITHHOL
porpaMu

pbf.kpi.ua

2 — MeTa oCBiTHBOI MporpamMu

[TinroroBka (axiBiis,

3aTHUX [0 I1HHOBAUINMHOI [iSJIbHOCTI, KOMIUIEKCHOTO pO3B’sS3aHHS

CKJIQJIHUX 3a/1a4 1 MpobieM po3pobieHHsI HOBUX 1 BAOCKOHAJICHHS, MOJIEPHI3aIlil Ta eKCIuTyaTaril
ICHYI0UYMX 1H(pOpMaLiHHO-BUMIPIOBAJIbHUX CHCTEM Ta iHIIKX 3ac001B BUMIPIOBAJIbHOI TEXHIKH.




3 — XapaKTepHCTHKA OCBITHBOI MporpamMu

[TpeameTHa 001acTh
(ranmy3b 3HaHb,
CIIeIiaIbHICTh,
criemiasnmizariii)

lamy3s 3HaHb 15 aBTOMAaTH3AMS Ta TPHIAA00Y TyBaHHS
CrnemnianpHicTh 152 MeTposnoris Ta iHpopMaliiHO-BUMIpIOBaIbHA
TEXHiKa

Bubipkosi 650ku:

[adopmartiiii Ta BUMipIOBaJIbHI TEXHOJIOTII B IPUIIa 00y AyBaHHI.
doToHiKa Ta onToiHGOpMaTHKA.

OpienTaltis OCBITHBOI
porpamu

OcCBITHBO-HAayKOBa

OcHoBHHI Pokyc
OCBITHBOI MPOTpamMH Ta

CrenianpHi OcBiTa Ta mpodeciiiHa miIroroBka B 001acTi METPOJIOTii Ta
iH(}OopMaIliiHO-BUMIPIOBAIBHUX TEXHOJIOT1H 3 MOXKIIUBICTIO HAOYTTS

creniamizarii HEOOXiTHUX MPO(eciHHUX KOMIIETEHTHOCTEH IS TOAAIBIIOT
npodeciiHol AiSITBHOCTI.
Kiro4oBi crioBa: MeTpostoris, iHpopMaiiiiHi BUMipIOBalIbHI CHCTEMH,
iH(opMaIiiHO-BUMIPIOBAIbHI CUCTEMH, BUMIPIOBaHHS, ONITHMI3allis,
00'eKT, 3ac00M BUMIipPIOBATBHOT TEXHIKH

OcoOnuBocTi bes ocobnmBocTeit

poTrpaMu

4 — IlpupaTHicTh

BHHyCKHI/IKiB A0 MPAlEBJAINTYBAHHSA Ta MOAAJLINOI0O HABYAHH S

[IpupatHicTh 10
MpaIeBIAIITYBAHHS

[Tocanu 3rigHo kiIacudikaTopy mnpodeciii Ykpainu. BigmoBigHo 1o
Krnacudgikaropa npodeciii IK 003:2010 marictp 31 cienianbHOCTI «152
Mertposoris Ta iHpoOpMaIiiHO-BUMIpIOBaJIbHA TEXHIKa» Mae OyTH
IiITOTOBJICHUH JJIsI TAKUX TTOCAT:

2149.1 — HaykoBHi1 CIIBPOOITHHK B TaJIy31 METPOJIOTii Ta iH(OopMaIiiHO
BUMIPIOBAJIbHOI TEXHIKH;

2149.2 — imXeHep 3 METPOJIOTi; IH)KEHEep 3 HaIaroKeHHS i
BUMPOOYBaHb; iHXKEHEP 3 00'€KTHBHOTO KOHTPOJIIO; 1HXKEHED 3 SIKOCTI;
1HXKEHep 13 CTaHAapTH3allil; iIHKeHep 13 CTaHAapTU3aIlii Ta AKOCTI.
Marictp cnemianpHocTi 152 «MeTposnoris Ta iHpopmaliiiHo-
BHUMIpIOBaJIbHA TEXHIKa» MOXE 3aiiMaTH MOCaJAN B KOMITaHIfX,
MIMPUEMCTBAX Ta MPOSKTHUX Ta JOCTITHUIIBKUX IHCTUTYTaX
TEXHOJIOTIYHOTO Ta iHPOPMALIIHOTO CEKTOPa, B Taly31 IPUKIIAIHUX
HayK Ta TEXHIKW; KOMII FOTEPHOI HAYKHU Ta TEXHIKU, IOCaIH Yy BIIALIaX
Ta 1ab0paTOpisiX HAYKOBUX YCTaHOB, MPO(IbHUX Kadeapax
YHIBEpCUTETIB, akajemiil. BianosigHi mocaau (HayKoB1 TOCHIKEHHS Ta
yIIpaBJIiHHS) MIIPUEMCTB, YCTAHOB Ta OpraHi3alii.

Ilonanpine HaBYaHHSA

[TpomoBkeHHSI HABYAHHS 32 TPOTPAMOI0 MIATOTOBKH TOKTOpa (imocodii
Ha TPETbOMY OCBITHRO-HAyKOBOMY PiBHI BUIIIOT OCBITH.

5-— BuxiaaganHs ta OlIiHIOBaHHH

Buxkiamannga ta

Jlexii Ta mpakTUYHI 3aHATTS, KOMIT FOT€PHI MPAKTUKYMHU 1 1abopaTopHi

HaBYaHHS po0OOTH; KypCOBI IPOEKTH 1 pOOOTH; TEXHOJIOT1S 3MIIIAHOTO HaBYAHHS,
NPAaKTUKU 1 eKCKYPCii; BUKOHAHHS KBaJli(hiKaliiHOI poOOTH
O1uiHIOBaHHS [TuceMOBI Ta yCHI €K3aMeHH, JJabopaTOpHI 3BITH, TOTOYHUNA KOHTPOJIb,
3aXMCT KypCOBUX NMPOEKTIB (po0iT), yCHI Mpe3eHTallii, 3aX1cT
kBasTi(pikaniiHoi podoTH
6 — IlporpamMHi KOMIIETEHTHOCTI
InTerpansHa 31aTHICTH PO3B’A3yBaTH CKJIA/HI 3a/1a4i 1 MpoOIeMHu y ramysi
KOMIIETEHTHICTh npuiIago0yIyBaHHs, METPOJIOTii Ta iHPpopMaIiitHO-BUMIPIOBATIBLHOL

TEXHIKH, 110 nepeadavae MpoBeIeHHS AOCTIIKEHb Ta/ab0 3A1iICHEHHS
1HHOBAIII}l Ta XapaKTepU3y€eThCsS HEBU3HAUEHICTIO YMOB




3arajbHi komnereHTHOCTI (3K)

3K 1

31aTHICTh BUSBJISATH HAYKOBY CYTHICTB Ipo0OsieM y nmpodeciiiniii cdepi, 3HaXOUTH
QJICKBATHI IIJISIXU 11010 iX pO3B’sI3aHHS

3K 2

31aTHICTh CIUIKYBATUCS 3 MIPEICTABHUKAMH IHITUX MPO(ECIHHUX TPy Pi3HOTO PiBHS
(3 ekcriepTaMu 3 1HIIKMX Taly3el 3HaHb/BHJIIB €KOHOMIYHOI JisSTILHOCTI, ayTUTOPIB
opraiB cepTudikartii).

3K 3

3/1aTHICTh BUKOPUCTAHHS 1HPOPMAIIMHUX 1 KOMYHIKAIIHHUX TEXHOJIOTIN

3K 4

31aTHICTH 10 CAMOCTIHHOTO OCBOEHHS HOBUX METO/IIB JOCIIIKEHHSI, 3MiHA HAYKOBOTO
1 HAYKOBO-BUPOOHHUYOTO MPO(DI0 CBOET NISUTBHOCTI

3K'5

31aTHICTh JOCTIAKYBATH IPOOJIEMHU 3 BUKOPUCTAHHSIM CUCTEMHOI'O aHaJi3y, CHHTE3Y,
KOMII FOTEPHOT'O MOJISITFOBAHHS Ta METOJIiB ONTHUMI3allii

3K 6

31aTHICTh TEHEPYBATH HOBI /1€ (KPEaTUBHICTH ), BUSBIISATH, CTABUTH Ta BUPIIIYBATH
npo0IeMH, 3HaXOAUTH ONTUMAJIbHI IIISIXU 010 iX BUPIIICHHS

3K7

31aTHICTh aHaAII3yBaTH, Bepru(iKyBaTH, OI[IHIOBATH IOBHOTY iH(opMaIii B X0i
npodeciifHoT MisUTbHOCTI, 32 HEOOX1THOCTI JONMOBHIOBATH i CHHTE3yBaTH BiJICyTHIO
iH(opMaIliro i mpairoBaTH B yMOBaX HEBU3HAYEHOCTI

3K 8

3natHiCTh BecTH Tpodeciiiny, y TOMY YHCIT HayKOBO-JOCHIAHY MisIIBHICTD, V|
MDKHAPOJHOMY CEpeIOBUIITI

3K9

31aTHICTh KEpYBaTH MIPOCKTAMH, OpraHi3oByBaTH KOMaHAHY POOOTY, IPOSIBISATH
IHIIIATUBY 3 YAOCKOHAJICHHS JIISTIbHOCTI

3K 10

31aTHICTB OLIIHIOBATH Ta 3a0€31eYyBaTH SKICTh BUKOHYBAaHUX POOIT

daxoBi KoMIeTeHTHOCTI cneniagabHOCTI (PK)

DK 1

3/1aTHICTh 3aCTOCOBYBATH BIAMOBITHI MAaTEMAaTU4HI, HAYKOBI 1 TEXHIYHI METO/IH, a
TaKOX KOMITFOTepHE IporpamMHe 3a0e31eueHHs )i BUPIIICHHS 3aBaaHb B cepi
METPOJIOTi1 Ta iH(GOpPMAIIITHO-BUMIPIOBATILHOI TEXHIKU

DK 2

3/1aTHICTh CKJIa/IaTh TEXHIYHI 3aBJaHHs Ha PO3POOKY lH(l)OpMaHlI/IHI/IX BUMIPIOBAIIbHIX
CHCTEM, FOTYBATH HEOOX1/Hi OTJISIN, ONICHU IIPHHIHIIB Jiii, METO/IiB BUMIPIOBAHHSI,
IPOBOJIUTH BUOIp TEXHIYHUX pillleHb 3 HEOOX1IHUM OOIPYHTYBAaHHSM pillleHb

DK 3

3/1aTHICTh IPOAEMOHCTPYBATH HA MPAKTHULl 3HAHHS 1 pO3yMiHHS HAYKOBUX (aKTIB,
KOHIICTIIi#, TeOpiH, MPUHIIMITIB 1 METO/I1B, HEOOXIAHUX ISl MIATPUMKH CHeIliani3amiii 3
METpoJIOoTii Ta iH(pOpMalLiiHO-BUMIPIOBAIbHOT TEXHIKU

®K 4

3/1aTHICTh 3aCTOCOBYBATH Cy4acHI METOU 1 3acO0U MPOEKTYBaHHS Ta MOJIETIOBAHHS,
KOHCTPYIOBAaHHS €JIEKTPOHHUX, MEXaHIUYHUX, €JIEKTPOMEXaHIYHMX Ta ONTHKO-
MexaH1uHux moaynis IBC

@K5

3/1aTHICTh BUKOPUCTOBYBAaTH Cy4yacHl 1H)KEHEpHI Ta MaTeMaTH4Hi MakeTH s
CTBOPEHHS BIPTYaJIbHUX MPUJIAIIB 1 CUCTEM Ta aHai3y (pI3MYHUX BEJITUYHH, 1110
3aCTOCOBYIOTHCSI B HAYKOBUX €KCIIEPUMEHTAaX, TJAOOPAaTOPHUX 1 POMHUCIOBUX
YCTaHOBKax

®K 6

3/1aTHICTh PO3POOIISITH Ta BUKOPHUCTOBYBATH MGTO)II/I'—IHI i HOpMaTI/IBHl JIOKYMEHTH,
IO CTOCYHOTBCS BI/IHp06yBaHL KaJiOpyBaHHS, HOBlpKI/I i HepeBlpKI/I BigmosigHOCTI
3ac00iB BUMIPIOBAJILHOI TEXHIKH, Ta 3aX0/H JI0 X peai3arlii, 110 BKIKYa€e BHOIp
HEO0OX1THOTO 00JIaTHaHHS, 3a0e3NeYeHHs €THOCTI BUMiproBaHHs B cydacHuX IBC mist
HaYKOBHX JOCIIKEHB 1 PO3p0OOOK

OK 7

3/1aTHICTh OPraHi30BYBATH 1 MPOBOANUTH €KCIIEPUMEHTANIBHI TOCIIIPKEHHS ITPH
ceprudikaliii npoaAyKii, MOCIYT Ta MePCOHaNTy, BUIIPOOYBAbHUX 1 KalliOpyBaIbHUX
nabopaTopiii

K 8

31aTHICTH BU3HAYATH €()EKTHBHICTB PIlICHb B Cepi METPOIIOTIi Ta METPOJIOTTIHO]
JiSUTBHOCTI 3 BUKOPHCTaHHSI aHAJIITHYHIX METOAIB 1 MCTO/IB MOJICIIOBAHHSL IIPU
PO3po0bI11i HOBOT TEXHIKH 1 HOBUX 3aC001B BUMIPIOBAIbHOI TEXHIKU

®K9

3/1aTHICTh IPOAEMOHCTPYBATH 3HAHHS 1 PO3YMIHHS MAaTEMaTUYHUX PUHIUIIIB 1
METO/IB, HEOOXITHUX JJIsl MIATPUMKH CIIemiaizallii 3 MeTpoJIorii Ta iHpopMaIriitHo-
BHUMIPIOBAJILHOT TEXHIKU




31aTHICTH PO3POOJIATH IJIAHU 1 TPOCKTH JJI 3a0€3MeUeHHs JOCSITHEHHSI ITOCTaBIEHOT

@K 10 | peproi mern 3 ypaxyBaHHSAM BCiX aCHEKTiB BUPIIIyBaHOT MPOOIEMH AJIsl TOCSITHEHHS
€IHOCTI BUMIPIOBAHHS
31aTHICTh 3aCTOCOBYBATH MATEMAaTHYHY TCOPil0 OpraHisauii i IUlaHyBaHHs
CKCIIEPUMEHTY, PO3POOIISTH [UIaHH IPOBEICHHS JOCIIPKCHb, BAOUPATH aJlrOPUTMH

OK 11 | onmpamroBanns BUMIpIOBaIBHOT iH(popMmalii, a TaKoX 3aCTOCOBYBATH HEOOXIIHE
IporpaMHe 3a0e3MedyeHHs JUisi aBToMaTH3alli 00YKHCIeHb Ta CTATUCTUYHOTO
OIpaloBaHHA Ta (pOpMyBaHHS Al TUBHOI MOJIEII
31aTHICTE PO3POOIATH IPOrpaMy METPOIOTTYHOI0 3a0€3MCUCHHS TEXHOIONYHOTO

®K 12 [ mpomecy, a Takox 3aco0iB BUMIPIOBAJIbHOI TEXHIKH Ha PI3HHUX CTaisX IX KUTTEBOIO
LUKJITy, 10 BKJIFOYAIOTh TOYHICTh 1 CTa0UIBHICTD MPOLIECY BUMIPIOBAHHS

OK 13 31aTHICTh BAOCKOHAIIOBATA METOIM Ta TEXHIYHI 3aCO0U OL[IHIOBAHHS SIKOCTI
OPOAYKINT Ta NOCTYT 3 BUKOPHCTAHHIM iH()OPMAIIfHUX TEXHOJIOT1H

DK 14 31aTHICTh IPOBOIUTH JOCTIPKEHHS TTOKA3HHUKIB SKOCTI Ta peati3oByBaTH
KBTIMETPHYHE OIIHIOBAHHS MPOIYKITii

daxoBi koMneTeHuii BUOIPKOBHX 0JIOKIB

OK 15 31aTHICTh MPAKTUYHO BUKOPHCTOBYBATH CIIEIIalIbHI 3HAHHS 3 KOHCTPYIOBAHHS
€JIEMEHTIB CUCTEM BUMIPIOBAHHSI Ta KOHTPOJIIO MapaMeTpiB Pi3HUHUX TPOLIECIB

DK 16 31aTHICTh MPAKTUYHO BUKOPHCTOBYBATH CYYacHI CUCTEMH aBTOMAaTH30BaHOTO
npoektyBaHHs IBC mnpu KoHCTpyrOBaHHI BUPOOIB rainy3i npuiago0y/1yBaHHS
31aTHICTh TMPOEKTYBAaTH, BUPOOISATH, BUIPOOYBAaTH, BCTAHOBIIOBATH Ta

OK 17 | excrnyaryBatu indopMariitHo-BIMipIOBaibHe OONATHAHHS CUCTEM OOMIKY B
Hadrora3osiii ramysi Ta JKKX i 3a06e3nedeHHs €THOCTI BUMIPIOBaHb
31aTHICTh MPOEKTYBATH, BUTOTOBISATH, BCTAHOBIIOBATH, HAJAroJKyBaTH Ta

@K 18 | ekcruryaryBatu IBC BUMiproBaHHS Baru, CUIJIM, TUCKY, IIBHIKOCTi, TPUCKOPEHHS Ta
IHIIKX (PI3MYHUX BEJIWYHMH IIPU PO3pOOIIl HOBOI TEXHIKU

OK 19 3matHICTh MpoekTyBaTu eneMeHTHy 0a3y IBC Ta amapaTiB cy4acHOro aBTOMaTH4HOTO,
OIITUKO-EJIEKTPOHHOT'O Ta pa/lioJIOKAIlIIfHOTO BiiiCbKOBOTO Ta IIMBUILHOTO 00JIaJHAHHS
3/1aTHICTh POBOJIUTH €KCIIEPUMEHTANIbHI TOCII/PKEHHS (HaTYpHI Ta iMITaliiH1) 3

®K 20 | BUKOPUCTaHHSIM B SIKOCTI 00'€KTIB BUBUEHHS TBEPJAUX TUJI, PIIUH, Ia31B Ta CUIIKUX
Mmarepiaiis

@K 21 | 3patHicTb po3pobuATy 0a3u AaHUX Ta 0a3u 3HaHb, OPIEHTOBAHI HA MPUIIA00YyBaHHS

DK 22 3/1aTHICTh A0 BUKOPUCTAHHS OCHOBHUX MOJIOXEHb (POTOHIKH, AU(PpaKIIHHOT ONTUKU Ta
ONTOIH()OPMATHKU

DK 23 3/1aTHICTh A0 BUKOPUCTAaHHS Cy4YaCHUX METO/IIB Ta 3aC001B MPOEKTYBaHHS ONTHYHUX
CHCTEM

O®K 24 | 3paTHICTh MPOEKTYBATH BOJIOKOHHY Ta IHTETPaJIbHY ONTHKY

PK 25 3/1aTHICT ONEepYBaTH amapaToM OIMCY €JIEeMEHTIB, IPUIIA/IIB Ta CUCTEM
onToiHhOpMaTHKU

DK 26 31aTHICTh 3AIHCHIOBATH aHAllI3 Ta MPOSKTYBaHHSI MEIUYHUX, KOCMIYHHX Ta aBilalliitHIX
OTITUKO-EJIEKTPOHHUX MPUJIAJIIB Ta CHCTEM

OK 27 | 3paTHICTh OnepyBaTH Cy4YaCHUMHU 3ac00aMH aBTOMAaTH30BaHOT'O KOHCTPYIOBAaHHS




7 — IlporpamMHui pe3yJibTaTH HABYAHHSI

3HAHHA

3H 1

3HaHHS CydacHHX METO/IB BEJCHHS HAyKOBO-IOCIITHUX POOIT, (Pi3NKO-MaTeMaTUIHUX
METO/IIB, 1110 3aCTOCOBYIOTHCS B 1H)KCHEPHIH 1 TOCITITHUIBKIM MPAKTHII, HAa PiBHI,
HEOOXITHOMY /ISl IOCATHEHHS IHIIKMX PEe3yJIbTATIB OCBITHBOI MPOrpamMu

3H2

3HaHHSA OCHOBHHMX ITOHSTH METPOJIOrii, Teopii BHMIpIOBaHb, MaT€MAaTHYHOI'O Ta
KOMIT FOTEPHOT'O MOJICTIOBAHHS, CYYaCHUX METOIB OOPOOKH Ta OIIHIOBAHHS TOYHOCTI
BHMIPIOBAJILHOTO €KCIIEPUMEHTY, CTaHIapTH3aIlil Ta OLIIHIOBAHHSI BIIIOBITHOCTI HA
piBHI, HEOOX1THOMY JUI OCSATHEHHS 1HIINX PE3yJIbTaTiB MPOrpaMu, B TOMY YHCII1
rneBHa 0013HAHICTh B OCTAHHIX JOCATHEHHSIX

3H3

3HaHHA Cy4acHHUX METOJIB1  NPOrpamMHOro 3ade3rnedyeHHs MOOYIOBH  aJeKBAaTHHX|
TEOPETUYHHUX MOJIETICH 1 CIOCO0IB X OOIPYHTYBaHHS

3H 4

3HaHHS CKJIaAy, 3MICTY 1 CHOCOOIB PO3POOKM METOAMYHOI 1 HOPMAaTHBHOL
JOKYMEHTAIli1, [0 CTOCYETHCS METPOJIOTIYHOI AISTFHOCTI B YKpaiHi Ta B
MDKHAPOJIHIN MPaKTHIT

3HS

3HaHHS aJITOPUTMIB 1 CXEM TMPOBEACHHS KaliOpyBaHHS, MOBIPKH, MEPEBIPKU
BIJIMMOBITHOCTI SIK 1H(OPMAIIITHO-BUMIPIOBAIBHUX CUCTEM B LIJIOMY, TaK 1 OKPEMHX ii
€JIEMEHTIB

3H6

3HaHHS CTPYKTYPHO-AJITOPUTMIYHUX METOJIB MiABUILIEHHS TOYHOCTI BUMIPIOBAaHb Ta
BIpOT1IHOCTI KOHTPOJIIO, B TOMY YHCJIi IIPX BUKOPUCTAHHI KOMIT’ FOTEPH30BaHUX
CUCTEM

3H7

3HaHHS OCHOBHMX IMPHUHITUIIIB peai3ailii METpOIOTiYHOI TisUTBHOCTI Ha PI3HUX eTarax
KUTTEBOTO IUKITY iH(GOPMAIiHHO-BUMIPIOBAILHUX CHCTEM 1 OKpeMUX ii MOTyIIiB

3H 8

3HaHHS OCHOB MPOQECiiHO-OPIEHTOBAHUX JUCLUILIIH, METOJIB 13aco0iB
BHUMIPIOBaHHS MEXaHIYHUX, ONITUYHUX, EJIEKTPHYHHX 1 MAarHITHUX BEJTHMYHUH, TEOPIii
MOXHUOOK Ta HEMEBHOCTI, TEOpii IHTEJIEKTyalbHUX BUMIPIOBAILHUX IIEPETBOPIOBAYIB,
MPUJIAJIB Ta CUCTEM IPELU31HHOI MEXaTPOHIKH, BIPTyaJIbHUX BUMIPIOBAJIIbHUX
pUIIaiB, Kibep-pi3uuHuX CUCTEM

3H9

3HaHHSI OCHOBHMX IPUHIUIIIB OpraHi3aiii 1 1o0y10BH iHpopMaIiiiHO-
BUMIPIOBAJIbHUX CHCTEM, BMIHHSI BPaXOBYBaTH OCOOJIMBOCTI ramy3el ix
3aCTOCYBAHHS, BU3HAUYATH TOYHOCTI XapaKTEPUCTUKH CUCTEM 1 OKpEMUX iX MOJYJIiB

3H 10

3HaHHS OCHOBHUX IOJIOKEHb TE€OPii, Opranizallii i riiaHyBaHHS BUMIPIOBAIILHOTO
eKCIIEpUMEHTY, BMITH BUOMPATH IJIaH BiJIOBITHO MOJIeli 00’ €KTY, TPOBOAUTH
€KCIIEPUMEHT, B TOMY YHUCJI1 P BUKOPUCTAHH1 KOMII FOTEPU30BaHUX CUCTEM

3H 11

3HaHHs 3ac00iB cyyacHUX 1H()OPMAaLIHUX TEXHOJOTIN A BUPIIIEHHS 3a71a4 B chepi
METPOJIOTii Ta 1HpOpMaIiifHO-BUMIPIOBAJIbHOI TEXHIKU

3H 12

3HaHHSA PO NPUHIMIN MOOYI0BU CydacHUX 1H(QOPMAaLiIHHO-BUMIPIOBAIILHUX Ta
00YHCITIOBAILHUX CUCTEM, NTEPCIIEKTUBHUX HANPSIMKIB X PO3BHTKY

3H 13

3HaHHS CydyacHOro oOJaJHaHHS Ta MpUJIaNiB, MOOYIOBH, MapaMeTpiB Ta
XapaKTepUCTHK, €JIEMEHTHOI 0a3M, MPUHIMIIIB MPOEKTYBaHHS 1 MPOrpaMyBaHHs
MIKPOIPOIECOPHUX MPHUIIAAIB BUMIPIOBATHHUX CHCTEM

3H 14

3HaHHS METOJIIB Ta 3aC001B PO3POOKHU €IEMEHTIB KOMIT'FOTEPHUX TEXHOJIOT1iH
MPOEKTyBaHHs NpuiIaaiB exeMeHnTiB IBC

3H 15

3HaHHS MOJIOKEHB 1 BUMOT BianoBiqHuX JlepkaBHux cranmaptiB Ykpainu (JICTY)

3H 16

3HaHHS MOJIOKEHb TPAKTUYHOTO BUKOPUCTAHHS CYYaCHUX CHCTEM aBTOMATHU30BAaHOIO
npoekTyBaHHs eneMeHTiB IBC

3H 17

3HaHHS Cy4YaCHUX METO/IB Ta TEXHOJIOI1l BUpOOHHUIITBA €JIEMEHTIB MPHJIAJIIB Ta
amaparis

3H 18

3HaHHS MTOJIOKEHB IPOTPaM Ta METOMK BUIMPOOYBaHHS BUPOOIB TaTy3i

npuiIa o0y 1yBaHHS




3H 19

3HaHHSI TOJI0KEHb MPOEKTYBAHHS €JIEMEHTHOT 0a31 IIMPOKOT0 CIEKTPY NMPHUIaiiB

3H 20 3HaHHS TEOPETUYHUX 3acaj] GOTOHIKH, TUPPAKITIHHOT ONTHKU Ta ONTOIHPOPMATHKHI
3H 21 3HaH.HH METO/I1B TIPOCKTYBAHHSI JOBIJIBHUX ONTHUYHHUX CHCTEM, BKIIFOUAIOUU CHHTE3,
aHaJIi3 Ta ONTUMI3AaLli0
3H 22 SHaHHﬂ 6y,[[(')'BI/I, NPUHIUIIB (PYHKI[IOHYBaHHS Ta OMKCY €JIEMEHTIB BOJIOKOHHOI Ta
IHTErpaIbHOT ONTHKH
3H 23 3HaHHA (byHKuiogaanHx CXEM, NpHHLIAIY i1 Ta OCHOBHUX XapaKTePUCTHK
MEJIWYHHUX, KOCMIYHUX Ta aBiallilHUX ONTUKO-EJICKTPOHHUX MPHUJIIAJIIB Ta CUCTEM
3H 24 3HaHHS METO/IB IPUHOMY Ta OOPOOKH CHTHAJIIB Ta MIPUHITUIIIB MMOOYI0BHA CUCTEM
CIIOCTEPEIKEHHS
YMIHHS
YMiHHS aHaTI3yBaTH CKJIaAHI 1HKEHEPHI 3a1a4i, MPOIIECH 1 CUCTEMH BiJIITOBITHO J10
YM 1 crenianizaiii; ooupary i 3aCTOCOBYBaTH MPUIATHI THIIOBI aHATITUYHI, PO3PaxXyHKOBI
Ta eKCIIEPUMEHTAJIbHI METO/IN; YMIHHS IHTEPIPETYBaTH PE3yIbTaTH TAKUX
JOCJTiKEHb
VYMiHHS BUKOPUCTOBYBATH HA MPAKTHUIl CTPYKTYPHO-aJITOPUTMI4HI METOAU
YM 2 1BUIIICHHS] TOYHOCT1 BUMIPIOBaHb Ta BIpOT1THOCTI KOHTPOJIIO, B TOMY YHCII IIPH
BUKOPHUCTaHHI KOMII IOTEPU30BAHUX CHCTEM
VYMiHHS 11eHTU(DIKYBaTH, KJIacu(iKyBaTH Ta ONUCYBaTH pOOOTY NPUIA/iB 1 CUCTEM Ta
YM3 iX MOJTyJIiB
YMiHHS BUKOPUCTOBYBATH 1H(GOPMAIIII0 TPO TEXHIUHI XapaKTePUCTHUKH,
YM 4 KOHCTPYKTHBHI 0COOJIMBOCTI, MPU3HAYCHHS Ta YMOBH €KCIUTyaTallii yCTaTKyBaHHS Ta
o0JiaiHaHHS TTPU BUPIIICHI 3374 3 BUMIPIOBAHHS Ta 1X 3aCTOCYBAHHS
VYMiHHS IPEICTABIATH Ta OOrOBOPIOBAaTH HAYKOBI pe3yabTaTH 1HO3EMHOI0 MOBOO
YM 5 (aHTINifCHKOIO 200 1HIIOFO, BiIMOBIIHO A0 crienn(iKy CHemiaJbHOCTi) B yCHIH Ta
MUCHMOBIH opMax, IpUIUMaTH Y4acTh Y HAYKOBHX JUCKYCIAX 1 KOH(epeHIisIx
VM 6 VYMiHHS OpIEHTYBATHCS B MaTEHTHIN 1HMOpMAIIii 1 JIOKYMEHTAIIIi, TOCTIKyBaTH 1
KBaJTi(pikoBaHO (OPMYITIOBATH O3HAKH HOBU3HU B 00’€eKTax, Kl po3po0IsIOThC,
oopMIIATH 3asiBKM HAa BUHAXO/M, BMITH aHaJlI3yBaTH TEXHIYHI PILLIEHHS 3 METOIO
BH3HAYEHHS 1X OXOPOHO3/IaTHOCTI 1 MaTEHTHOI YUCTOTH
YMiHHS 3aCTOCOBYBATH 3aC00M CydacHUX 1HGOPMAIIITHUX TEXHOJIOTIN /ISl BUPIIICHHS
YM 7 3aja4 B cepi MeTpostorii Ta iHpopMaliiHO-BUMIPIOBATIBHOI TEXHIKH
YMiHHS 3aCTOCOBYBATH CydacH! IHTEpHET-TeXHOJIOTIi B MPAaKTUII TOCIIIKEHHS
YM 8 BHUMIPIOBAJIbHUX MPHUJIAIB 1 CHCTEM
VYMiHHS BHUKOPUCTOBYBATH 3HaHHsS NMOOYAOBHM, MapaMeTpiB Ta XapaKTEpPUCTHK,
YM9 €JIeMEHTHO1 0a3H, MPUHIIUIIIB IPOEKTYBAHHS 1 IPOrpaMyBaHHs MIKPOIIPOLIECOPHUX
IpUsIaJiiB BUMIPIOBAILHUX CHCTEM
YM 10 YMiHHS BUKOPHCTOBYBATH METO/IH OIIIHKH €()eKTHBHOCTI BUMIPIOBAJILHUX MPHIIAIIB 1
CHCTEM
YM 11 YMmiHHA po3po6n;1TH KOHCTPYKTOPCBKY Ta TEXHOJIOT1UHY IpadiuHy Ta TECTOBY
JIOKYMEHTAIII O
YM 12 YMiHHS po3po0isiTH Ta hopMyBaTH 6a3u JaHUX Ta 63 3HAHb
YM 13 YMiHHsI 3aCTOCOBYBATH CY4acCHI CHCTEMH aBTOMAaTH30BAaHOT'O MMPOEKTYBAHHS
YM 14 YMiHHS HaJIaro/KyBaTu BUPOOHUITBO €JI€MEHTHO1 0a3u BUPOOiB Npuiiao0yayBaHHs
VM 15 YMiHHS IPOBOUTH CEPETHBOI BaXKKOCTI HATYPHI €KCIIEPUMEHTANIbHI JOCIIIKEHHS,

MOB'sI3aH1 3 BU3HAUEHHSIM ITapaMeTpPiB eIEeMEHTIB BUPOOIB B PI3HUX YMOBaX ix
eKCIUTyaTalii




VYMiHHS CTBOpIOBaTH BUOIPKM JaHMX, iX OOpOOKY Ta CTaTUCTUYHY OIHKY,
YM 16 | 3aiiicHIOBaTH  KOPEJALIMHWKN,  IUCIEPCIHHUNA,  PErpeciiHHi, KJIACTePHUH,|
JUCKPUMIHAHTHUN aHAJIi3
M1 YMiHHS BUKOPUCTOBYBATH TEOPETUYHI TOJIOKEHHS (DOTOHIKH, AUPPAKIIIHHOT ONTHKH
M7 Ta oNTOIH(GOPMATHKH 1] YaC MPOCKTYBAHHS BIAMOBIIHUX MPUJIAIIB 1 CHCTEM
VM 18 VYMiHHS 371ICHIOBATH  TPOEKTYBAHHS IOBUIBHUX ONITUYHUX CHUCTEM, BKJIIOYAIOYY]
CHUHTE3, aHaJIi3 Ta ONTUMI3AIlII0
M 19 YMiHHS TPOBOUTH PO3POOKY MPHIIA/IIB 3 3aCTOCYBAHHSIM €JIEMEHTIB BOJIOKOHHOT Ta
Y THTErPaJIbHOT ONTHKH
YMiHHS aHANTI3yBaTH (QYHKIIOHAIBHI CXEMH Ta MPUHIIMII il ONTHYHHUX Ta ONITUKO-
YM 20 €JCKTPOHHUX TPHJIAIIB 1 CUCTEM  PI3HOMAHITHOIO TpHU3HAYCHHS (BKIIOYAIOUN
MEIMYHI, KOCMIYHI Ta aBialliiHi npuIaan)
VYMiHHS 3ifCHIOBaTH aHai3 Ta IPOCKTYBaHHSI CHCTEM CITOCTEPEIKCHHS 3
yM21 BHKOPHCTAHHIM €(EKTHBHUX METOJIIB MPUHOMY Ta OOPOOKH CHTHAJIIB
M 22 YMiHHS TPOBOJUTU aBTOMATH30BAaHE KOHCTPYIOBAHHS B ONTHUKO-EIEKTPOHHOMY
Y pUIa00yIyBaHHI

8 — PecypcHe 3a0e3ne4yeHHs1 peaJii3anii nporpamu

Kanpose 3abe3neucHHs

BiamoigHo 10 KaApOBUX BUMOT 100 3a0€3MeUEHHs TPOBAKEHHS
OCBITHBOT IsUTBHOCTI JUTs BimmoBigHOTro piBHs BO (momatok 12 g0
Jlinensiitnux ymoB), 3aTBepukeHuX [locranoBoro Kabinety MiHicTpiB
VYxpainu Bix 30.12.2015 p. No 1187

MarepiaabHO-TEXHIUHE
3a0e3neueHHs

BiamoBiiHO 10 TEXHOJIOTTYHUX BHMOT IIOJI0 MaTePialIbHO-TEXHIYHOTO
3a0e3MeYeHHs OCBITHROT MisITbHOCTI BimoBigHOrO piBHA BO (momatok 13
1o Jlinensiinux ymoB), 3atBepmkeHux [loctanosoro KaGinery MinicTpiB
Yxpaian Big 30.12.2015 p. Ne 1187

[ndopmariiitne ta
HaBYaJIbHO-METOANYHE

BianoBigHO A0 TEXHOIOTTYHUX BUMOT L10JI0 HABYAIbHO-METOJUYHOTO Ta
iH(popMaiifHoro 3a0e3neueHHs OCBITHbOI AISJIBHOCTI B1IOBITHOTO

3a0e3neyeHHs piBHsa BO (mogatku 14 ta 15 no JlineH3iiiHuX yMOB), 3aTBEPIKEHUX
IToctanoBoro Kabinery MinictpiB Ykpainu Bijx 30.12.2015 p. No 1187
9 — AkagemiuyHa MOGIIbHICTH
Harionanbna MoXIUBICTh YKJIaJaHHs YToJl PO aKaJeMiuHy MOOUIbHICTh Ta MO/BIIHE

KpeJIMTHAa MOOUIbHICTh

JUTTJIOMYBAHHS.

MixHapoaHa KpeAUTHA
MOOUIBHICTH

Ha ocHOB1 ABOCTOpOHHIX JOTroBOpiB Mk HallioHanbHUM TEXHIYHUM
yHiBepcuTeToM YKpaiHu «KUiBCbKHM MOMITEXHIYHUI IHCTUTYT IMEHI1
Iropst CikopcbKkoro» Ta HaBUYATLHUMHM 3aKJIaJlaMU KpaiH-TIapTHEPIB, Yro/
Ipo MDKHApPOJHY aKaaeMiuHy MOOUIBbHICTh, YroJl Mpo TMOABiiHE
JUTTIOMYBaHHS.

HaBuanHs iHO3eMHHX
3100yBadiB BUIIOL
OCBITH

MOXKIUBICT,  HAaBYAHHS.
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2. IEPEJIIK KOMIIOHEHT OCBITHbOI IPOTPAMU

KommoHeHTH ocBiTHROI IporpaMu (HaBYaIbH1 KitbKicTs ®opma
Konm u/n JTUCITUTIIIHU, KYPCOB1 MPOEKTH (POOOTH), TPAKTHUKH, . Mi7ICYMKOBOT'O
L KPEIUTIB
kBasidikaiiiHa podora) KOHTPOJIIO
1 2 | 3 4
1. Iluxa 3arajibHoI MiArOTOBKH
0060B’s13k0Bi KomnonenTu OIl
MoaenroBaHHS iH(popMaIIHHO-BUMIPIOBAIBHUX
301 4 eK3aMeH
CHCTEM
Meronu onTUMi3alii 1H(popMaliitHO-
302 - 4 eK3aMeH
BUMIPIOBAJILHUX CHCTEM
30 3 [HTENeKTyaIbHA BIACHICTh Ta MMATEHTO3HABCTBO 3aJTK
HaykoBa pobora 32 TEMOIO  MAaricTepchKoi )
304 7,5 3aUTK
Jrceprarii
305 | HaykoBo-gociigHa mpaKTHKa 9 3aJTK
306 BukoHaHHS Ta 3aXHCT MaricTepCchKOl AUCepTaIlii 21 3aXUCT
Bubipkosi komnonentu OI1
[TpakTuKym 3 IHIITOMOBHOTO HayKOBOT'O .
3B 1 . 45 3aJI1K
CITUJIKYBaHHS
3B2 HapyanpHa qucnumiiHa 3 MEHEDKMEHTY 3 3aJ1K
HapwanpHa  mucrumoiiza 3 mpoOJeM CTaJlorg .
3B 3 2 3aJIiK
PO3BHUTKY
3B 4 HaBuanpHa qucouiuiiga 3 negaroriku 2 3aJ1K
2. ki npodeciiinoi miaroroBku
O60B’sa13k0Bi kKoMnonenTn OI1
B 1 [ndopmarniiini Ta iHTENEKTyaldbHI CHCTEeMH 1 10 3aJiK,
TEXHOJIOT'11 €K3aMeH
[1B 2 [ Teopis Ta npakTHKa EKCIEPUMEHTY S 3aJTiK
Buo6ipkoBi komnonentu OI1
Bubipkosuii 610k gucruriial
«IHopmayitini ma 8uMIp06aIbHI MEXHON02I 8 NPULA000YOY8AHHIY
[1Bb 1.1 |IndopmaTuBHicTh Hi3UMIHUX TIPOIECIB 4,5 ek3ameH, KP
[1Bb 1.2 | BumiproBanbHi KOMITIEKCH 8,5 €K3aMeH, 3aJiK
I1Bb 1.3 | Hosi iHpopMaIiiiHi TeXHOJOT1] 6,5 eK3aMeH
Komm'roTepHi qociiKeHHs 3ac001B Ta 00'€KTIB
IIBb 1.4 . pHl A A 7,5 ek3ameH, KP
BUMIPIOBaHHS
HaykoBi mocipKeHHsT y MEeTpOJIOrii Ta
TIBB 1.5 |, GYKOBIAOCHIDKCHIL Y MCTDO . 12 €K3aMEH
1H(OpMaIIITHO-BUMIPIOBAIBHIN TEXHIIT
[IBb 1.6 | MatemaTn4Hi METOAU OIITUMI3AI] 6 3aJ1K
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1 | 2 3 | 4
BubipkoBuii 010K AUCITUTLIIH 2
«Domonika ma onmoiHphopmMamura»
I1Bb 2.1 |IIpoekTyBaHHS ONTUYHUX CUCTEM 6 €K3aMEH
Kocmiuni Ta aBialfiiHi ONTHYHI Ta OINTHKO-
I1Bb 2.2 : " 4 eK3aMeH
€JEKTPOHHI IpUIaan
[1Bb 2.3 | BomokonHa Ta iHTerpajibHa ONTHKA 4 3aUTiK
[1Bb 2.4 |MenuuHi ONITUYHI Ta ONTUKO-EJICKTPOHHI IPUIIAIH 4.5 eK3aMeH
MBb 2.5 OnToindopmaThka 8,5 €K3aMeH, 3alliK
[1Bb 2.6 |Onrtuko-enekTpoHHI CUCTEMH CIIOCTEPEKEHHS 8 €K3aMEH
Mertoau npuiioMy Ta 00pOOKH CUTHAJIIB B ONITHKO-
I1Bb 2.7 A TP Y p 4 eK3aMeH
€JICKTPOHHMX MPUJIaIax
[1Bb 2.8 | ABTOMaTH30BaH1 CUCTEMHU IPOEKTYBAaHHS 6 3aJIK
3arajgbHuii 00CAT MUKJTY 3arajibHOI MiJITOTOBKH: 60
3arajabHuii 00csST HMKJIY NpogeciiiHUX NIATOTOBKHU: 60
3araJbHHI 00cAT 000B’A3KOBHX KOMIIOHEHT: 485
3arajabHuii 00cAr BUOIpKOBHX KOMIIOHEHT: 71,5
Y Tomy 4mcJi 32 BHOOPOM CTYIEHTIB: 45
3AT'AJIHUM OBCSII' OCBITHbOI TPOI'PAMM 120
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3. CTPYKTYPHO-JIOTTYHA CXEMA OCBITHbOI IPOTPAMH

301
. 303
[ 502
\ 4
| me1 | —‘ nB2 ‘
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_.I 305 | | 3E|;1 | |r||351.1 | |r|351.3 | ‘HBEI.S
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— 383
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|I'IBEZ.1 '_>| NBE 2.2 I__‘ MB6 2.5 ’——»‘ n352.7|_
\ 2 v v v
MBE 2.4 MBb 2.3 » TBG2.6 ‘nssz.al
| |

4, POPMA BUITYCKHOI ATECTAILIII 3J0BYBAYIB BUILIOI
OCBITHU

Bumnyckna atecrarnis 3100yBadiB BHUIIOi OCBITH 32 OCBITHBOIO-HAyKOBOIO IMPOTPAMOIO
«IH(popMaLiiHO-BUMIPIOBAJIbHI CUCTEMHM Ta TEXHOJIOTIi B NpUIIaA00yAyBaHHI» CHELiaIbHICTh
152 Mertpoutoris Ta iH(opMalliiiHO-BUMIipIOBaJIbHA TEXHIKA MPOBOJUTHCA Yy (opMi MyOIiyHOTO
3aXUCTy BHITYCKHOI KBasi(ikamiiiHoi poOOTHM Ta 3aBepIIyETbCS BUAAYEI0 JOKYMEHTa
BCTaHOBJICHOTO 3pa3ka IpO MPHUCYDKEHHS CTYNEHs MaricTpa 3 NPHCBOEHHAM KBaulidikarii:
Marictp 3 Mmetposiorii Ta iH(OpMaliiHO-BUMIPIOBAIbHOI TEXHIKHM 32 OCBITHHOIO-HAayKOBOIO
nporpamoro «IHpopmaniiHO-BUMIPIOBAJIbHI CUCTEMH Ta TEXHOJIOTII B IPUIaJ00y IyBaHH1».

BumnyckHna atecraiis 311HCHIOETHCS BIIKPUTO 1 MyOIIUHO.

Bunyckna kamigikamiiina poboTa Mae MPOJEMOHCTPYBATH 3/1aTHICTh BUITYCKHUKA
pO3B’A3yBaTH CKJIAJHI 3aBIaHHA 1 MpoOlieMd B raimy3l MerpoJjorii, iHpopmauiiiHo-
BUMIPIOBAJIbHOT TEXHIKM Ta MNpUIafo0yAyBaHHS Ha OCHOBI JOCHIIKEHb Ta/ab0 3a1iCHEHHS
1HHOBAIIIH 32 HASSBHOCTI HEBU3HAYEHUX YMOB 1 BUMOT.

Kpamigikariitna po6ora 3100yBaua mijuisirae 00OB'SI3KOBii mepeBipli Ha akaaeMiuHUH
rJiariaT Ta MOBMHHA OYTH PO3MIIIEHA HAa CaliTi BUIIIOTO HaBYAJILHOTO 3aKJIaly.
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5. MATPULA BIANTIOBIZAHOCTI TIPOTPAMHUX KOMIIETEHTHOCTEU KOMIIOHEHTAM

OCBITHbOI MIPOTPAMH
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6. MATPUILIA 3ABE3IIEYEHHA IIPOTPAMHUX PE3YJIbTATIB HABYAHHA BIAITIOBIAHUMH

KOMIIOHEHTAMHM OCBITHbOI IPOTPAMU

8¢

g4

L'¢

g4

9¢

g4

q'¢

94

ve

g4

o4

g4

¢’¢

g4

1¢

940

+l+ [+ ]+

91

g4

ST

g4

v

940

+ |+ |+ |+

|+ |+ ]+

o

940

¢l

g4

+ 4|+ |+

7T

g4

+ ]+ |+ |+ ]+

o I I I I A

Fl+ |+ |+ |+ ]+

¢ du

+

[ 91l

+

v d€

¢ d€

¢ ¢

[ d€

9 0¢

¢ 0Lt

+l+ [+ [+

¥ Ot

+

15019

+l+ |+ [+ |+ +

+
+

++ |+ ]+

¢ O¢€

+
+
+

I Ot

4+ [+ |+ [+ 4+

+
+
+

[+ [+ [+ 4+

+

[+ |+ [+ + [+ + ]+

+

3H 1

3H?2

3H3

3H 4

3HS5

3H6

3H7

3H 8

3H9
3H 10

3H 11

3H 12

3H 13

3H 14

3H 15

3H 16

3H 17

3H 18

3H 19

16



8'C 949l

L'C

q4di

+

97¢

q4di

§¢

q4dn

v

q4dn

194

q4di

(x4

q4di

I'¢C

q4dn

91

q4dn

Sl

q4d

|+ [+ ]|+t

vl

94

+ 4+ ]+

el

q4dn

4!

q4dn

+lH [+ |+ + |+

'l

94

¢ dIl

[ dII

¥ 9¢€

+ 4|+ [+ ]|+ |+

¢ d€

¢ d¢

I 9€

9 0t

¢ 0Ot

¥ Ot

+ 4|+ |+

+ 4|+ |+

+

I e

+ [+ |+ [+

109

+ 4+ [+ ]+ [+

+ 4|+ ]+

¢ Ot

+

+

+

I OE

+

+ |+ [+ |+ [+]+

+

|+ [+ |+ [+ + [+

+

+

|+ |+ [+ 4+

+
+
+
+

3H 20

3H 21

3H 22

3H 23

3H 24

YM 1

YM 2

YM 3

YM 4
YM 5

YM 6

YM 7
YM 8

YM 9

YM 10

YM 11

YM 12

YM 13

YM 14

YM 15

YM 16

YM 17

YM 18

YM 19

YM 20

YM 21

YM 22

17



