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1.[IPO®L/Ib OCBITHLOI IPOTPAMU

3i cneniasbHOCTi 172 TennekomyHikauii Ta pajgiorexHika

1 —3araabna indopmanis

IToBna 3BO Ta
1HCTUTYTY/(PaKyIbTETY

HamioHnaneHuii TEXHIYHUN YHIBEpCUTET Y KpaiHU
«KuiBcbkuii momiTexHiuHui iHCTUTYT iMeHi Iropst CikopchKoroy,
PaniorexHiuamii pakynbTeT

Crymiab BUIIOT OCBITH
Ta Ha3Ba KBaidikamii
MOBOIO OpPHTIHAITY

Cryminp — Marictp
OcaiTHs KBamiikaIis — MaricTp 3 TEICKOMYHIKaIN Ta pagiOTEeXHIKH

Pisens 3 HPK

HPK Vkpainu — 8 piBesb

Odiniitna Ha3Ba
OCBITHBOI ITPOrpaMu

Pagiorexnivni iH(opMaliifHi TeXHOIOTIT

Tun nunomy ta oocsr
OCBITHBOT IIPOrpaMu

Jluriom marictpa, onuHuYHUHR, 90 KpenuTiB, TepMiH HaB4aHHS | pik 4
Micsi

HasiBHicTh akpeaurarii

Ceptudikar npo akpenutarito: cepist HI[-1V Nel158112. 3aTBepmxeHo
MiHicTepcTBOM OCBITH 1 HAyKH YKpainu, TepMin aii: 1o 01.07.2023 p.

[lepenymoBu

HasiBHicTh cTymnens OakanaBpa

MoBa(1) BUKJIaJaHHS

YkpaiHChbKa/aHTTIChKA

Tepmin il ocBITHBOT
porpaMu

Jlo HacTymHO1 akpeauTanii

InTepuer-agpeca
MOCTIMHOTO PO3MIILIEHHS
OCBITHBO{ ITPOrpamu

http://rtf kpi.ua

2 — Meta ocBiTHBOI MporpamMu

[TinroToBka axiBis,

3MaTHOTO BUPINIYBaTH CKJaJHI 3agadl 1 mpoOieMu Yy raimysi

TEJIEKOMYHIKaIlli Ta paJlOTEeXHIKHU 1 3/[IHCHIOBATH 1HHOBALIMHY NpoQeciiiHy AIsUIbHICTD

3 — XapaKTepHCTHKA OCBITHBOI MporpamMu

[IpeameTHa obGnacTh
(rayty3p 3HaHb,
CHEIIaJIbHICTD)

lNanmysp 3HaHb - 17 EnexTpoHika Ta TeneKoOMyHIKaIil
CrenianbHicTb - 172 TenekoMyHikanii Ta pagioTexHika

OpieHrTalttis OCBITHBOL
IPOrpaMu

OcsiTHbO-TIpO(eciitHa

OcHoBHUit pokyc
OCBITHBOI ITPOrpaMu Ta
crienianizarii

JlocmipKeHHs B raiy3i pajloTeXHIYHUX 1HQOPMAIIHHUX CUCTEM.
AKIIEHT Ha BIPOBAHKEHH1 IHHOBAIIMHMX METOIB Ta TEXHOJIOTIH B
IpoIeci CTBOPEHHSI Ta 3aCTOCYBAaHHS PaAiOTeXHIYHUX 1H(opMariitHux
CHCTEM B PI3HUX cepax eKOHOMIUHOI A1SUTBHOCTI.

Kitovogi croBa:

pazioTexHiKa, TEJIEKOMYHIKaIlli, paJioeNeKTPOHIKa, PalioTeXHIYH]
CHCTEMH, paJloTeXHIuHi iHpOpMaIliiiHi TEXHOJIOTI], pa/1i03B'a30K,
00poOJIeHHS CUTHAIB

Oco01MBOCTI MpOrpaMu

Be3 ocobimmBocTei




4 — IlpuaaTHicTh BUNYCKHUKIB /10 NPALEBJIAIITYBAHHS TA M0JAJbIIOT0 HABYAHHSA

[IpunarHicTs 10 2144.1 Monoamuii HayKOBHIA CIIIBPOOITHUK
NpareBIamTyBaHHI 2310.2 Acuctent

2320: Buknagad npogeciiiHo-TeXHIYHOT0 HABYAJILHOTO 3aKJIaay
21442 ImxeHepu B Tally3l EICKTPOHIKM Ta TeJIEKOMYHIKAIIii:
iHKeHep 3 paJioHaBiramii Ta paaionokarii, iHKeHep 3aco0iB paaio Ta
TenebaueHHs, imKeHep  1H(GOPMAIIHHO-TEIEKOMYHIKAIIHHUX
TEXHOJIOTiH, IHXEHEpP Mepexi CTUIBHUKOBOTO 3B'SI3KYy, 1H)KEHep-
€JICKTPOHIK.

[Tonanpiie HaBUYaHHS [IpomoBkUTH OCBITY 3a TPETIM (OCBITHRO-HAYKOBHM) PIBHEM BHUIIIO1

OCBITH.

5 — BukJjagaHHA TAa OLiHIOBAHHS

Buknaganus ta Jlexuii, mpakTUYHI Ta CEMIHAPCHKI 3aHATTS, KOMIT FOTEPHI MPAKTUKYMH 1

HaBYaHHS

naboparopHi poOOTH; KypCOBI MPOCKTH 1 pPOOOTH; TEXHOJIOTIS
3MIIIAHOTO HABYAHHS, IPAKTUKHU 1 €KCKYpCii; BHKOHAHHS MaricTepchKol
JUcepTanii

O1iHIOBaHHS

PeliTiHroBa cucrema OIlIHIOBAaHHsS, YCHI Ta IHCHMOBI €K3aMEHH,
TECTYBAaHHS 3HaHb, TIOTOYHUN KOHTPOJIb, 3BITH MPO MPAKTHKY, 3aXHCT
MaricTepchKoi qucepTrarii

6 — IIporpamMHi KOMNETEHTHOCTI

InTerpanbna

3naTHICT, PO3B’SA3yBaTH CKJIaAHI 3adayl 1 mpoOneMu B Traiysi

KOMITIETEHTHICTh €JIIEKTPOHIKM Ta TeJIEeKOMYHIKalli, 10 mnepeadadae NPOBEACHHS

JOCHIJKeHb Ta/ab0 3AIHCHEHHS 1HHOBALlll Ta XapaKTepU3YeThCs
HEBHU3HAUEHICTIO YMOB 1 BUMOT

3araabHi komnereHTHOCTI (3K)

3K'1

3/1aTHICTh YJOCKOHAJIOBATH M PO3BUBATH CBIM IHTENEKTyaJbHUM 1 KyJIbTYpHUN
piBeHb, OyyBaTH BIACHY TPA€KTOPiO MPOQeCiifHOro po3BUTKY il Kap’epH.

3K2

3naTHICT, TeHepyBaTH HOBI imei W HecTaHHapTHI MIAXOAM 10 ix peamizarii
(KpeaTuBHICTb).

3K 3

3/1aTHICTh MPUIIMAaTH YIPaBIIHCHKI PIIIEHHS, OLIHIOBATH IX MOXJIMB1 HACJIIJIKH Ta
OyTH BiJIIOB1JTAJILHUM 3 SIKICTh KIHIIEBOT'O PE3YyJIbTATy JisUIBHOCTI.

3K 4

3/1aTHICTh KEpyBaTH MPOEKTaMM, OPraHi30BYBAaTH KOMaHJHY POOOTY, MPOSIBIATH
IHIIIIATUBY 3 YAOCKOHAJIECHHS AisUIbHOCTI.

3K5

3/1aTHICTh aHaNI3yBaTH, BepU(IKyBaTH, OLIHIOBATH MOBHOTY iHGopMalii B X0l
npodeciiHol JISUTBHOCTI, TpU HEOOXITHOCTI JOMOBHIOBAaTH ¥ CHHTE3yBaTH
BIJICYTHIO 1H(OpMaIlLio i MpaIoBaTi B yMOBaX HEBU3HAUYEHOCTI.

3K 6

31aTHICTh MPOTIOHYBATH KOHIIEMIIIi, MOJIENi, BUHAXOIUTH W arpo0yBaTu Crocoou
i iHCTpyMeHTH mpodeciiHOl ISVIBHOCTI 3 BUKOPHUCTAHHSAM TMPUPOIHUYHUX,
ColliaTbHO-TYMaHITApPHUX Ta EKOHOMIYHUX HaYK.

3K7

3natHicTh OyayBatu mpodeciiiHy isbHICTh, Oi3HEC 1 NpuHMaTH pILICHHS,
KEpYIOUHCh 3aCa/laMU COIIAJIbHOI BiINOBIJAJIBHOCTI, IPABOBHUX Ta €THYHUX HOPM.

3K 8

3MaTHICTh 10 €PEKTUBHUX KOMYHIKAIIMHUX B3a€MOJii, B TOMY YHCII 3aco0aMu
iH(pOpMaIifHUX TEXHOJIOTIH.




3K9

31aTHICTh BU3HAYATH, TPAHCIIOBATH 3arajbHi 111 B mpodeciiHiil 1 coriaabHin
JUSIIBHOCTI.

3K 10

3MaTHICT PO3B’SA3yBaTH CBITOTJISAHI, COLIAJLHO W OCOOMCTICHE 3HAYMMI
Ipo0JIEMH.

®daxoBi koMnereHTHOCTI cneniaabHocTi (PK)

DK 1

3naTHiCTh  3a0€3MEYUTH  BHUKOHAHHS  HOPM  3aKOHOJAaBCTBa  YKpaiHH,
OpraHi3OoBYBaTH 3axHCT TIpaB Ta CKOHOMIYHHMX IHTEPECIB  KOJEKTHBY
(mignpuemcTBa) B cepi IHTENEKTYyaIbHOI BIACHOCTI B pPUHKOBHX YMOBAX.

DK 2

31aTHICT OLIHIOBAaTH pIBEHb ICHYIOUMX TEXHOJIOTIH y Tamy3i mnpodeciinol
TISIIBHOCTI, €(QEKTHBHICTh TEXHIYHUX PIIIEHb Ta MOXJIWBICTh BUHUKHECHHS
00’€KTIB IpaBa IHTENEKTYaJIbHOI BJIACHOCTI, BIAUIYKYBATH LUISXH Ta MOXJIHMBOCTI
peatizaliii HayKOBHX 17Iel y IpuOYTKOBUX O13HEC-TIPOEKTAX Ta CTapTarax.

DK 3

31aTHICTB 10 CHCTEMHOTO MUCIJICHHS, BUPIIICHHS 33/1a4 pO3pOOKH, ONTHMI3amii Ta
OHOBJICHHSI CTPYKTYpHUX OJIOKIB TENEKOMYHIKAI[IHHUX, paJlOTEXHIYHUX Ta
1H(pOpPMAIIITHUX CUCTEM.

OK4

3/1aTHICTh KOPUCTYBATUCS 1HO3EMHOIO MOBOIO JIJIsl TIEPEKIIay, y3aralbHEHHS Ta
BUKOPHUCTAHHS 1HO3EMHOI CIICIiai30BaHOi HAyKOBO-TEXHIYHOI Ta JOBITKOBOT
JiTepaTypHu.

®KS5

31aTHICTh BUKOPUCTOBYBATH iH(OPMAIIiiiHI TEXHOJIOTi, METOIM 1HTEIeKTyai3amii Ta
Bi3yauni3ailii, IITy4HOTO IHTENEeKTy M/ JOCHIDKEHHS Ta aHali3y MpoLeciB Yy
TEJIEKOMYHIKAIlIHHUX Ta PaJiOTEXHIYHIX CHCTEMaX.

DK6

31aTHICTh JIEMOHCTPYBaTH 1 BHUKOPUCTOBYBaTH  (yHAAMEHTaIbHI 3HAHHA
OPUHIUIB TOOYZIOBM CYYacHHUX TEJICKOMYHIKAIMHUX Ta pPagiOTeXHIYHUX
CHCTEM, CUCTEM KOHTPOJIIO Ta KepyBaHHA, NEPCHEKTHBHI HAPSIMKHU PO3BUTKY iX
€JIEMEHTHO]1 0a3u.

OK7

31aTHICTh JIEMOHCTPYBAaTH Ta 3acTOCOBYBAaTH Ha MPAKTHUIl 3HAHHS METOJIB
MOJICIIIOBAHHS JMHAMIYHUX CHUCTEM, OI[IHKH €(DEKTUBHOCTI CUCTEM Ta METOIB
OIIIHKU SIKOCT1 BUMIPIOBaHb B TEJIEKOMYHIKAIIHIX Ta paJiOTEXHIYHUX CHCTEMAaX.

OKS8

3/1aTHICTh 3aCTOCOBYBaTHM 0a30Bl YSBJIEHHS NP0 IHHOBAIINHY [IiSJIBHICTH Ta
0CcO0JIMBOCTI HAOYTTSI Ta BUKOPUCTAHHS MPaB 1HTEIEKTYaJIbHOI BIACHOCTI.

®K9

31aTHICTh JEMOHCTPYBAaTH 1 BUKOPHUCTOBYBAaTH 3HAHHS METOJIB Ta TEXHOJIOT1H
pO3poOKH, TECTyBaHHS Ta 3acTOCYBaHHS 1H(QOpMaIiiHO—BUMIPIOBAJIbHUX,
1IM(PPOBUX EIIEKTPOHHUX CUCTEM, CUCTEM IEPETBOPEHHS Ta Nepeayi 1aHuX.

OK10

3/1aTHICTh 3aCTOCOBYBATHU 3HaHHA METOJIB O00poOKM Ta BiJIOOpaKEHHA
iH(popMalii B Cy4acHUX TEJIEKOMYHIKALIHHUX Ta PaJIOTEXHIYHHX CHUCTEMax Ta
JNEMOHCTPYBAaTH  YMIHHS TPOEKTYBAaHHS, pO3PaxyHKy Ta TPOrpaMyBaHHS
U(PPOBUX EIEKTPOHHMX 3aC00IB T CHCTEM.

OK11

3/1aTHICTh BUKOPUCTOBYBATH TUIIOBI Ta pO3pOOJISITH BJIACHI MPOTrpaMHi MPOAYKTH,
OpIEHTOBaHI Ha PO3B’A30K 33/7a4 MPOEKTYBAaHHS Ta PO3PaXyHKY CKJIAJOBHUX
YAaCTUH TEJEKOMYHIKAIIMHUX Ta pPaalOTeXHIYHUX CHUCTEM JUIsi ONTHMI3allii
CTPYKTYpU Ta KOHCTPYKII AOCHIPKYBaHMX OO €KTiB, MiJrOTOBKM HEOOXiTHOI
TEXHOJIOT1YHOI JOKyMEHTAIi1.

OK12

3MaTHICTE JI0 aHali3y, PO3POOKH Ta YJOCKOHAJIEHHS HAYKOBOi, HPOEKTHO-
KOHCTPYKTOPCBKOI, =~ TEXHOJIOTIYHOi, = METpPOJIOTIYHOI ~ Ta  OpraHi3aiiiHoO-
YIPaBJIiHCHKOT TOKYMEHTAIli.

OK13

3/1aTHICTh OILIIHIOBaTH MpOOJEeMHI CHUTyalli Ta HEIOJIKHM B cdepi po3poOKH,
KOHCTPYIOBAaHHS,  HaJlaro/DKeHHs,  (YHKIIOHYBaHHA  Ta  eKCIUIyaTamii
TEJICKOMYHIKAIIIMHUX Ta PaTlOTEXHIYHUX CHCTEM, (OPMYIIIOBATH MPOIO3HIIIT
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1010 BUPIIICHHS IPOOJIEM Ta YCYHEHHS HEIOJIKIB.

OK14

31aTHICTh OIIHIOBATH KOHCTPYKTOPCHKO-TEXHOJIOTIYHI, 1H)KEHEpHI Ta HAayKOBO-
TEeXHIYHI PIIICHHS 3 TOYKHU 30pYy JOTPUMAHHsS YMOB O€3MEKU JKUTTEMISIIHHOCTI,
eHeproe(peKTUBHOCTI Ta €KOJIOTIYHOCTI.

OK 15

31aTHICTh MPOEKTYBATH CydyacHi iHTerpaibHi npuctpoi HBY 3 BukopucTaHHSAM
METOJIB  ENICKTPOJMHAMIYHOIO aHali3y, a TakoX BHKoOpucTaHHsIM EOM,
pO3paxoByBaTH ONTHMAIbHI KOHCTPYKUIi iHTErpalbHUX OaraTo()yHKIIOHAJIBHUX
npuctporo HBU niamaszony, siki 3aJ0BOJBHSIOTH BHMOTaM [0 EJIEKTPHYHHX
XapaKkTEepPUCTHK 32  BIAMOBIJHUX  KOHCTPYKTOPCHKO-TEXHOJIOTIYHHX  YMOB,
BUMIPIOBAaTH 1X BHXIJHI XapaKTEpPUCTUKH 13 3aCTOCYBaHHSIM  Cy4acHOI
BHUMIPIOBAJILHOI arapaTypH.

DK 16

3MaTHICTh BHKOHYBATH OOpPaxXyHKH CHCTEM PYXOMOTO 3B’S3Ky; OOIpYHTOBYBAaTH
TEXHIYHE 3aBJaHHS NPU TUIAHYBAaHHI CHCTEMH MOOUIBHOTO 3B’S3KY; aHaJi3yBaTd
BTpATH MPH MOIIKUPEH] CUTHATY IO BiNOBIIHUM Tpacam SIK BCEpeANHI MPUMIIEHb
TakK i y HABKOJHUIITHBOMY ITPOCTOPI.

DK 17

3naTHicTh BHOUpaTH €(EKTUBHI alrOpUTMHU MOOYAOBH DPaiOKaHANIB MEpPEX Ha
KaHATBHOMY Ta (Di3MUHUX PIBHSX; PO3PaXOBYBAaTH Ta MPOCKTYBATU PaiOMEpExki
Ha Cy4aCHOMY IIPOTPaMHOMY 3a0€3IeUeHHI

OK 18

3MaTHICTh aHANI3yBaTH XapaKTEPUCTHKH OO0’ €KTIB paJiOKepyBaHHS; OMHCYBATH
OUHAMIYHI Ta KIHEeMAaTW4HI JIaHKW; OI[IHIOBaTH 1H(GOPMATUBHICTh KEPYIOUUX
CUTHAJIIB Ta €)CKTUBHICTh CHCTEM PaJliOKePyBAHHS.

OK 19

3naTHiCTh  po3MWM(POBYBATH  HABIramiiHi  JaHi CHCTEMH CYMYTHUKOBHX
panmioHaBiramiitnux cucrem (GPS); BU3HAuaTH MiCIIE3HAXOMKEHHS PYXOMOTO
00’exTa B TPUBUMIPHOMY MNpocTopi 3 BHUKOpucTaHHSIM GPS-naHux; BU3HavaTu
BIJICTaHI MIDXK CTalliOHapHUMH 00’ekTaMu; OyayBaTH MapLIpyTH, L0 3aMHUCaHi
GPS-npuiimagamu.

®K 20

31aTHICTh CTAaBUTH 1 BUKOHYBAaTH 3aBIAaHHSA 3 IPOEKTYBaHHS CYMyTHUKOBUX
1H(OpMaLIMHUX CUCTEM 13 BpaXyBaHHAM iX 0cOOJIMBOCTEN: Benuki BijcTaHi (10 40
THUC. KM) JI0 CYNYTHHUKa-pEeTPaHCIATOpa; IOJAaTKOBI BTpaTH B aTMocdepi i
TiApOMETe0pax; BIUIMB 10HOC(epu 1 IIyMiB KocMocy, artMocdepu 1 3emii;
BUKOPUCTaHHS  OPTOTOHAJBHMX  JIHIMHMX Ta  KOJOBHUX  MOJSpU3ALIM;
OaraTono3uuiiiHi BUIM $a30Boi MaHIMyJIALIi, TOLIO.

OK 21

31aTHICT aHai3yBaTH BPA3JIMBICTh PaAAiOCNIEKTPOHHUX 3aco0iB, OI[IHIOBATH
e(eKTUBHICTh 3aBajl, MPOTHO3YBAaTH BIUIMB 3aBaJ HAa PaJIIOCICKTPOHHI CHUCTEMH,
KOMILJIEKCHO 3aCTOCOBYBaTH CHCTEMH pajiONpOTU[IIl, MPOBOJUTH CUCTEMHO-
1H(GopMaLiiHUN aHaJli3 PoLIeCy PadioNpPOTHII.

K 22

31aTHICTh BUKOPUCTOBYBATU CTeraHorpagiro Uis MPUXOBYBaHHS IMEPCOHATBHOI
iH(dopMallii; TeCTyBaTH HaJIIHHICTh 3aXUCTy Mepexi 0e3IpOTOBOI Mepeadl JaHUX;
3actocoByBaTd VPN Ta aHOHIMHICTB /17151 6e3nedHoi po6oTH B [HTEepHETI

7 —Ilporpamui pe3y1bTaTH HABYAHHS

3HAHHA

3H 1

OCHOBHMX IPHUHIIUIIB, METOJIIB 1 (HOPM HAYKOBOI JISUIBHOCTI.

3H2

CucreMHuX 3B’S3KIB JAUCHUIUIIH (axoBOi MIATOTOBKU 1 iX KOMILJIEKCHOTO
BUKOPUCTAHHS JJIs1 pO3B’sI3aHHsI 33]1a4 peAMETHOi 001acTi.

3H3

OCHOBHHUX TIOJIOKEHBb KOHIIETIII{ CTaJIOTO PO3BUTKY CYCITIJIbCTBA.

3H 4

[TpaBoBOIO 3MiCTY IHTENEKTYaIbHOT BIIACHOCTI Ta OCHOBHI (hOpMHU 1 criocoOu
3aXMCTY 1HTEJIEKTYaJIbHOI BIACHOCTI.
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3H5

IHO3eMHOT MOBM Ha piBHI, JOCTaTHHOMY JIA (HDaxoBOTO Ta IOOYTOBOTO
CHIIKYBaHHS.

3H6

OCHOB IMaTeHTO3HABCTBA Ta dBTOPCBKOTI'O ITpaBa.

3H7

3MICTy TEXHIYHOTO 3aBJIaHHS Ha MPOCKTYBAaHHS, PO3POOJICHHS T4 BUTOTOBJICHHS
TEJICKOMYHIKAIIHUX Ta PaAIOTEXHIYHUX MPUCTPOIB Ta CUCTEM.

3H 8

3MicTy Oi3HEC-TUTaHy MPOEKTY Y MPEeIMETHINA 00IacTi.

3H9

OCHOBHUX I0JIO)KE€Hb TEXHIKO-€KOHOMIYHOTO aHaNi3y MPOEKTHOI Ta BUPOOHUYOT
TSUTBHOCTI.

3H 10

[TpaBoBHX 1 EKOHOMIYHHX ACIEKTIB MiAMPHUEMHHUIIBKOI Ta BUPOOHUYOI JisSUTBHOCTI,
a TaKOX CTPYKTYPH 1 GopM JOKyMEHTAIlii, o ii 3abe3meuye.

3H 11

3axycTy mpaB Ta EKOHOMIYHHMX IHTEPECiB KOJIGKTUBY Ha I1HTENCKTYaJIbHY
BJIACHICTb.

3H 12

HanpsimkiB iHHOBAIIHHOT ISTTBHOCTI Y IPEMETHIN 00J1acTi.

3H 13

CucTeMHOI ITOCTAaHOBKHU Ta BI/IpiI_HeHHH TCOPCTUYHUX Ta IPUKIAOAHHUX 3a1a4.

3H 14

3MiCTOBHOTO BHOOpY HEOOXIZHOTO WiAXxonay i (opMai30BaHOTO OIHCY
CHCTEMH, MPOIIeCy, 00’ €KTa.

3H 15

OCHOBHHX MOJIO’KEHB TEOPii 1 IPAKTUKH HAYKOBOTO Mi3HAHHSI.

3H 16

OCHOBHUX METOJIIB €JIEKTPOJWHAMIYHOTO aHami3y cydacHHX iHTerpampHux HBY
IPUCTPOiB, METOMAIB i1HKeHepHUX po3paxyHkiB HBY By3niB, po3polOieHux Yy
BUDJISAII TIOPHIHUX Ta MOHOJNITHHX IHTETPaIbHUX CXeM, sKi 0a3ylThcs Ha
3aCTOCYBaHHI MAaTpHUIll PpO3CIIOBaHHS 1 TMepenayi, MNPHUHIMIIB 1HXEHEPHO-
KOHCTpYKTOpCchbKOi peamizanii HBY By3nmiB y riOpuaHO-iHTErpaJbHOMY Ta
MOHOJIITHO-1HTErpaJIbHOMY BUKOHAHHI.

3H 17

OcHOBHMX (I3MYHMX BIACTHBOCTEH pa/lOKaHaIy PYXOMOIO 3B’SI3KY; OCHOBHHUX
NOPUHIUIIB TJaHYBaHHS CTUIBHUKOBUX CHCTEM PYXOMOTO 3B’SI3Ky; OCHOBHHUX
NPUHILIMIIB TEOpili MacoBOro OOCIYrOBYBAHHS; OCHOBHMX €JIEMEHTIB CHCTEMH
pyxomoro 3B’s13Ky GSM Ta iX NIpu3Ha4YeHHs.

3H 18

ApPXITEKTYpH pasiiloMepekK, CydaCHUX METOIB MOIYJALII Ta KOJyBaHHs, aganTaril
B pajioKaHanax, MPOTOKONIB  MHOXHHHOTO JOCTYIly, METOMAIB aHamizy Ta
POEKTYBaHHS PaJllOMEPEK.

3H 19

[TpuHIMMIB MOOYIOBH CUCTEM pallOKepyBaHHS; MPUHLUIIB OpraHizalii Kepyrouoro
IpOLECy; MEepeTBOPEHb CHUTHANIB B 1HQOpPMAIIHUX TpakTax; peajlbHUX Ta
HNOTEHIIMHUX XapaKTEPUCTHK CUCTEM paJllOKepyBaHHS.

3H 20

MetoaiB BUMIPIOBaHb MICIICTIONIOKEHHSI PYXOMOTO 00’ €KTy 3a JOMOMOTOIO
pa/ioHaBITaIllIfHUX CHUCTEM Ta CYMYTHUKOBHX paJiOHABITAIlifHUX CHUCTEM Ta iX
TeXHIUHEe 3a0e3MeUYeHHs; BJaCTUBOCTEN Ta 0COOIMBOCTEN MpHUIIMaNbHOT anapaTrypu
CMOXHBAYiB; OCHOBHHUX MHUTaHb B3a€MOJIl CYIYTHUKOBUX paJliOHaBiramiiHuX
CHCTEM Ta CHUCTEM TEJIEKOMYHIKaIli.

3H 21

[TpuniuniB  moOyaoBH, 4YaCTOTHUX Jiana3oHiB  (I3MYHUX TPOLECIB  Ta
eKCIUTyaTalliIiHUX XapaKTepUCTUK CYMYTHUKOBUX 1H(QOpPMALIHUX CHUCTEM Ha
OCHOBI  IeOCTalllOHApHUX, CEPEeIHbO-OPOITAIbHUX Ta  HHU3BKO-OPOITAIBHUX
CYIYTHHUKIB, OCOOJMBOCTEH iX €HEepreTHKU (€HepreTUyHl PIBHSAHHS, CTPYKTYpHI
cxemMu Ta giarpamu enepreruunux piBHiB CIC), meroxiB 6arato cTaHIIHHOTO
JIOCTYITY, METOJIIB MOJTYJISIIII1, AaHTEHHUX CHCTEM.

3H 22

[TpuHIMIIB TOOYIOBH CHCTEM PaAiONPOTHIIl, METOJIB Ta 3ac00IB PalioNpOTHIIT,
NPUHLIMIIB OpraHizauii pagionpoTHil, MOXJIMBOCTEH CHCTEM pPaIiONMpPOTHIIL.
THUIIOBUX CXEM CTAHIIIl aKTUBHUX 3aBaJl

3H 23

OCHOBHUX METOMIB aHANI3y MAKETIB Nepeaayl JaHUX B MEPEKi; OCHOB Oprasizaiii
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3aXMCTY NPH BUKOPUCTaHHI (haiipBOIIiB; OCHOB MM(PYBAaHHS TAaHUX JUIA iX 3aXHCTY;
METOMIB  COLIaJbHOI  1HXKEHepil, $KI BUKOPUCTOBYIOTb IS  OTPUMAHHSI
HECAHKI[IOHOBAHOT'O JIOCTYITY JI0 AaHUX.

YMIHHA

YM 1

BriopsinkoByBatn HaOyTi 3HAHHS JUIA TOCTAHOBKHM 1 BUPIIMICHHS IHXCHEPHHX Ta
HAYKOBHMX 3aBJaHb, BHOOPY 1 BUKOPHCTaHHS BIAMOBITHUX AHATITHYHUX METO/IB

PO3PAXYHKY.

YM?2

Busnauatm HampsMKH MOZEpHI3allli TEXHOJOTIYHMX aCIeKTiB BHPOOHHIITBA,
BITPOBA/PKEHHS HOBITHIX 1HPOPMAaIIHHUX Ta KOMYHIKAIIHHUX TEXHOJIOTIH.

YM 3

BynyBatu cucreMy opraizaiiii JOKyMEHTOOOITY, MirOTOBKA TEXHIYHOI, MPOEKTHO-
KOHCTPYKTOPCBKOi, TEXHOJIOT1YHOI, METPOJIOTIYHOI Ta OpraHi3amiiHO-yIpaBIiHCEKOL
JIOKyMeHTallii, popMyBaHHS 3BITHOCTI, MIEPEBIPKH BIAMOBIAHOCTI JIFOYUM HOPMaM Ta
CTaHJapTaM JUIOBOJCTBA, BIPOBA/DKCHHS CHCTEMH MCHEIKMEHTY SKOCTI Ha
T AMPUEMCTBI.

YM 4

KepyBatu mpoekTamy Mi>KHAPOJHOTO HAyKOBOTO CITIBPOOITHHIITBA Ta aKaJIEMIYHOI
MOOUTPHOCTI 3 HAIKMCaHHAM HAyKOBUX IIpallb, IIJTOTOBKOIO HAYKOBUX 3BITIB,
anpoOarli€ro Ta BIPOBAPKEHHSIM PE3YJIbTATIB JTOCIIHKEHD 1 PO3POOOK, MOIIUPESHHIM
1H(pOpMAIIii PO pe3ynbTaTH AOCIIKEHb Ha MIXKHAPOJHUX KOH(EPEHLIIsX, ceMiHapax,
TOIIO.

YM 5

AHani3yBaTi TEXHIKO-€KOHOMIYHI MTOKAa3HUKH, HAIHHICTh, eprOHOMIYHICTh, TATEHTHY
YHCTOTY, TOTPEOM PUHKY, IHBECTUIIIMHUIN KIIMAaT Ta BiAMOBITHICTH IMPOSKTHUX
pillieHb, HAYKOBHX Ta JOCIITHO-KOHCTPYKTOPCHKUX PO3pO0OK HOpMaM 3aKOHO/IaBCTBA
YKpaiHu BiJTHOCHO IHTEJIEKTyaIbHOI BIACHOCTI.

YM 6

JlocnipkyBaT TIpOLIECH Yy TENEKOMYHIKAIIMHUX Ta PajiOTeXHIYHMX CHCTeMax 3
BUKOPHCTaHHSAM 3aco0iB aBTOMaTH3allll 1H)XKEHEPHUX PO3PAXYHKIB, IUIAHYBAaHHS Ta
NPOBE/ICHHS] HAYKOBUX EKCIIEPUMEHTIB 3 00pOOKOIO 1 aHAII30M pe3yJIbTaTiB.

YM 7

ApryMeHTyBaTi Ta 3aXMIIAaTd PO3pOOJIEHI MPOEKTHO-KOHCTPYKTOPCHKI Ta HAyKOBO-
TeXHIYHI pIIIEHHS I@epe]] 3aMOBHUKOM, BECTHM apryMEHTOBaHy IpodeciiiHy Ta
HAYKOBY JTUCKYCIIO.

YM 8

[ToeHyBaTH 3aCTOCOBYBaHHS Cy4aCHUX METOAIB ISl pO3pPOOJIEHHS MaJlOBIIXOAHUX,
eHepro30epiratounx 1 eKOJOrYyHO YHUCTHX TEXHOJIOTIH, 10 3a0e3nedyroTh Oe3neKy
AKUTTEAISUIIBHOCTI JIFOAEH Ta TXHIN 3aXHCT BiJl MOXIIMBUX HACHTIJKIB aBapiif, karactpod
1 CTUXIMHMX JIMX, 3aCTOCOBYBATHM CIIOCOOM palllOHAIBHOIO BUKOPUCTaHHSA
CHPOBHHHHX, eHEPreTUYHUX Ta IHIIMX BUJIB PECYPCIB.

YM 9

OniHIOBaTH SKICTH BUPOOHUIITBA 13 3aCTOCOBYBAHHSAM Cy4aCHUX METOJIIB KOHTPOJIIO,
NPOBOJIUTH TECTYBaHHs, CEepTU(IKAII0 Ta EKCIEepTH3Y BUPOOHWYOro OOJaHaHHS,
JieTasiel, By3JIiB Ta TOTOBUX €IEKTPOHHUX BUPOOIB Ta MPUCTPOIB.

YM 10

CrhigyBatd  NpUHIMIIAM  [IMPOKOMACHITAaOHOTO  BIPOBA/UKEHHS  Cy4YacCHHUX
iHpOpMAIIfHUX ~ TEXHOJIOTIH, 3aco0iB  KOMYHIKallli, —METOJIB  ITiIBUIICHHS
EHEepPreTMYHOI Ta eKOHOMIYHOi e(EeKTUBHOCTI PO3pOOOK, BHUPOOHMIITBA Ta
eKCIUTyaTallll TeJIeKOMYHIKallIHHUX Ta paJlloTEXHIYHUX MPHUCTPOIB.

YM 11

VY3aranpHIOBaTH CydacHI HAayKOBI 3HaHHS Ta 3aCTOCOBYBATH X JUI PO3B’SI3aHHSA
HAyKOBO-TE€XHIUYHMX 3aBJIaHb, OLIHKA MOJIMBOCTI JIOBEJICHHS OTPUMAaHHX DIIIEeHb JI0
PIBHS KOHKYPEHTOCIIPOMOXHUX PO3pOOOK, BTUIEHHS pe3yJIbTaTiB y Oi3HEeC-TIPOEKTax.

YM 12

[nimiroBaTy Ta 371MCHIOBATH OpraHi3alliifHl Ta TEXHIYHI 3aX0AU MO0 3a0e3MedeHHs
HAJIXHUX YMOB TIpalli, JOTPUMAHHS TEXHIKH Oe3NeKH, MPopiIaKTUKUA BUPOOHHYOTO
TpaBMaTU3My 1 TNpodeciiHMX 3aXBOPIOBaHb, OPTaHI30BYBATH Ta KOHTPOIIOBATH
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JOTPUMAaHHS HOPM €KOJIOTTYHOT O€31eKH MPOBEICHUX POOIT.

YM 13

OpraHizoByBaTH Ta KEpyBaTH JOCIIIHUIBKOIO, 1HHOBAILIHHOIO Ta 1HBECTHIIHHOIO
TUSUTBHICTIO, OI3HEC-TIPOCKTaMH Ta BHPOOHWUYMMH IIPOIECAMH 3  ypaxyBaHHIM
TEXHIYHUX, TEXHOJIOTTYHUX Ta EKOHOMIYHUX (DaKTOPIB.

YM 14

BripoBa/pKyBaTH MPOEKTHI PillieHHs Y BUPOOHHUIITBO, KOPET'YBaTH, TUCIIETYCPU3yBATH
Ta MOJICPHI3yBaTH PO3POOKH.

YM 15

BupimryBatn Ta KOOpAMHYBAaTH PO3POOKY, MiAOIp 1 BHUKOPUCTAHHS HEOOXIITHOTO
oOnasHaHHs, IHCTPYMEHTIB 1 METOAIB MpH OpraHizauii BUPOOHWYOTO IPOIECy 3
ypaxyBaHHSIM TEXHIYHUX Ta TEXHOJIOTTYHUX MOXKIIMBOCTEH.

YM 16

BukoHyBaTH iH)XEHEpHUI PO3PaxyHOK CYyYacHOTO IHTETPabHOTO IUIAHAPHOTO i
xBwiIeBoHO-TuIaHapHoro HBY  mpuctporo  (pimbTpy, BY3/miB  Y3roJUKEHHS,
3MilllyBaya, MOJYJIATOpa, aTeHlaTopa Ta IHIIE) MpoaHali3yBaTH poOOTYy Ta
po3paxyBaTH OCHOBHI XapaKTEpHCTUKU OaratodyHKIIOHAIBHOTO npucTporo HBY
niana3oHy (TpaH3UCTOPHOTO MiJICUIIIOBaYa, pHiiMaya, nepeaanaya).

YM 17

BukonyBaTH OOpaxyHKHM CHCTEM PYXOMOTO 3B’SI3Ky, aHAII3yBaTH BTPATH NPH
MOLIMPEH] CUTHANy MO BIAMNOBITHUM TpacaM sIK BCEpEIuHI MPUMIIIEHb TaK 1 y
HABKOJIMIITHEOMY TTPOCTOPI..

YM 18

BukoHyBaTH NpoeKTyBaHHS MOOUIBHUX CTUIBHUKOBHX MEPEX, PO3PAXOBYBATH 30HH
MOKPHTTS, PO3PAXOBYBATH CHEPTreTUYHHI OIOJDKET pajliOKaHAIiB, PO3pPaxOBYBATH
TpadiKk MEpexi.

YM 19

BukonyBatu penykmiro Mojelell CHUCTeM; TMPOBOAMTH CIOJIYKY €JIEMEHTIB
iHQOpMaLIIfHUX TPaKTiB; PO3YMITH CydacHI TEHJAEHLIi pPO3BUTKY CHCTEM
pamioKepyBaHHS Ta MEPCIEKTUBU 1X BUKOPUCTAHHS; BU3HAYATH CTPYKTYPY CHCTEM
pamioKepyBaHHs, TpPU3HAYEHUX MJi1 KEpyBaHHS OCHOBHUMH THUIIAMHU 00 €KTIB;
aHaJII3yBaTH Ta CHHTE3YBATH NPHUCTPOI CUCTEM paiOKEpyBaHHS.

YM 20

[TnanyBaTu BHMMIPIOBAHHS MICIIETIOJIOKEHHSI PYXOMOIO OO0 €KTY Ta IPYHTOBHO
oOupatu 3acobu [Uisi WOro NpPOBEACHHS; BHKOHYBAaTH OOpOOKY pe3yJbTaTiB
OJTHOKPAaTHHX Ta 6araTOKpaTHUX BUMIPIOBaHb, aHATI3yBATH iX JOCTOBIPHICTb.

YM 21

[IpoexkTyBaTH  CymyTHUKOBI  1HGOpMAaIiliHI CHUCTEMH 3  BHUKOPUCTAHHSIM
reoCTalllOHAPHUX CYNMYTHHKIB, SIK PETPAHCIATOPIB, CY4aCHUX BUAIB MOIYJIALII Ta
KOJYBaHHS, a TaKOX 13 BpaxyBaHHSAM peaJbHUX BTpPAT y PajlONiHIsAX y poOOUYMX
Jiama3oHax 4YacToOT, IIYyMIB Ta MOJISPHU3ALIMHOTO 1 MPOCTOPOBOrO YIIIIbHEHHS
KaHaJIIB mepenadi iHdopmariii.

YM 22

BusHayatu CcTpykTypy CHCTeM pagionpoTHAil BiJHNOBIIHO JO ILIJIBOBOTO
NPU3HAUYEHHS, pO3paxoByBaTH 30HM TOJABJICHHA JIiHINM  Oe3nocepeaHboro
panio3B’sI3Ky Ta paJiOJOKaliMHUX JIiHIM, pPO3B’SA3yBaTH THUIOBI 3ajadi II0A0
NPUKPUTTS 00’ €KTUB aKTUBHUMH 3aBaJ[AMHU.

VM 23

HanamroByBaru ¢aiipBos1 y BiAIOBIAHOCTI 3 MpaBUiIaMH HOTro poOoTu; mudpyBaTH
JmaHi s iX Oe3medHoro 30€peKeHHs; HalallTyBaTH CHCTEMY IIEHTeCTepa Ha
Mmikpokomm 'totepi Raspberry Pi; cTBoproBaTH 3axMIleHI Mapoii JUIs OCTYIY 10
0e3mpoBITHUX MEPEX; HaIaroKyBaTH 3axUCT O€3JpOTOBOI Mepexi mepenadl
JAaHUX Ta BMITH i1 TECTyBaTH.

8 — PecypcHe 3a0e3ne4eHHsl peaJiizanii nporpamu

Kanpose 3a0e3neuenns BiamoBigHO 10 KaapoBUX BUMOT 100 3a0€3MeYeHHs TPOBAKCHHS

OCBITHBOI JiSUTBHOCTI A7 BiAmoBiaHoro piBag BO (momatok 12 mo
JlinensiitHux ymoB), 3aTBeppkeHnx [locranoBoro Kabinety MiHicTpiB
VYkpainu Big 30.12.2015 p. Ne 1187
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MarepiaabHO-TEXHIYHE
3a0e3neueHHs

BianoBigHO 10 TEXHOJOTTYHUX BUMOT IIOJI0 MaTePialIbHO-TEXHIYHOTO
3a0e3meueHHs OCBITHBOI MisITLHOCTI BiAmoBigHOTO piBHSA BO (momatok
13 o Jlinensiiitnux ymoB), 3atBepkeHux [locranoBoro Kabinety
MinictpiB Ykpainu Big 30.12.2015 p. Ne 1187

[adopmarriitne Ta
HaBYAJILHO-METONYHE
3a0e3meYeHHs

BianoBimHO 10 TEXHOJIOTTYHUX BUMOT IIOJI0 HABYAIHHO-METOIUIHOTO
Ta iHpopMaIiHHOTO 3a0€3MeueHHs] OCBITHBOI AISUTBHOCTI BiAMOBITHOTO
piBas BO (monatku 14 ta 15 no JlineH31iMHUX yMOB), 3aTBEPIIKEHUX

[TocranoBoro Kabinery MinictpiB Ykpainu Bix 30.12.2015 p. Ne 1187

9 — AkageMmiuHa MOOIJIBHICTE

HarionansHa kpeuTHa

MoXIIMBICTh YKJIaJaHHS YTOJ PO aKaaeMiuHy MOOLIBHICTB Ta PO

MOOUIBHICTH MOABIMHE TUTIJIOMYBaHHSI
MixHapoaHa KpeIuTHA Memorandum of Understanding 3 [Ipa3skum TexaigHrM
MOOUTBHICTH yHiBepcuteToMm, M. [Ipara Uecbka PecyOuika — criiBrpars

nepenbavae akaeMiqHy MOOUTBHICTh MaricTpiB 3a MPOrpamMoro
Hikonu Ulyras

Memorandum of Understanding 3 Texniuaum YHiBepcurerom bpHo,
M.bpHo Yeckka Pecriybnika

Memorandum of Understanding 3 BeHTCIiIbChKOIO BUIIIOIO IITKOJIOKO
[Iporpama kpeautnoi moOinbHOCTI Epasmyc+ K1 3 YHiBepcutreTom M.
JIroxcemOypr, JltokcemOypr; Micbkum yHiBepcuTeToM M. CTamOyi1,
Typeuunna, [Tonitexniunum yHiBepcurerom Banencii, Icnanis;
VYuiBepcuterom Canepno, Itamis

HaBuaHHs iHO3eMHUX
3100yBayiB BUIIOI OCBITH

Buknananus 1HO3€MHOIO MOBOIO
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2. TIEPEJIIK KOMIIOHEHT OCBITHbOI IPOTPAMH

KomnonenTr ocBiTHROI porpamu (HaBYaJIbHI KinpkicTh . Popma
Kon n/n JTUCITUTIIIHU, TPAKTUKH, KBaidikaliiiHa podoTa) KpEJIUTIB [HACYMKOBOTO
KOHTPOJIIO
1| 2 | 3 | 4
1. Iluka 3arajbHOI MiATOTOBKM
0060B’s13k0Bi kKoMnonenTn OIl
301 [TaTeHTO3HABCTBO Ta IHTENEKTyalbHA BIIACHICTh 3 3aUTIK
302 HaykoBa po0OoTta 3a TeMOIO MaricTepchbKoi 4 3aJiK
JqucepTanii
303 [TepemuruioMHa MpakTUKa 14 3aIIK
304 BuKoOHaHHS MaricTepchKoi nucepTarii 16 3aXUCT
Bubipkosi komnonentu OI1
3B 1 [IpakTukyM 3 1HIIOMOBHOTO Hpo(eciiiHOro 3 3aIliK
CHUIKYBaHHS
3B2 HaBuanbHi JUCHUIUTIHK 3 MPOOJIEeM CTaJoro 2 3aIIK
PO3BUTKY
3B3 HaBuanbHi  AMCHUIUIIHK 3  MEHEIKMEHTY 3 3aIIK
(lHHOBAIlIMHMK  MEHEIHKMEHT, JHUCHMIUIIHA 3
PO3pOOKH CTapTaN-MPOESKTIB 1 TaKe 1HIIIE)
2. luka npodeciiiHol MiATOTOBKH
O060B’s3k0Bi koMnonenTn OII
IIO1 | I'iOpuaHi Ta MOHONITHI IHTErpaidbHI TPUCTPOI | 7 eK3aMeH
MIKPOXBHJIBOBOTO Jiana3oHy
II0 2 | CucremMu MOOGITBHOTO 3B 3Ky 5 eK3aMeH
10 3 Pamionasiraiiiiidi cuctreMu 55 eK3aMeH
1104 | CynyrHukoBi iHOpMaIliiiHi CHCTEMU 5} €K3aMeH
10 5 Cucremu paaionpoTuail 6 eK3aMeH
Buobipkosi komnonenTu OIT
1B 1 HaBuanbHi JgucCHUIUIIHM 3 TEXHOJOTIA pamio- | 5,5 3aI1IK
KepyBaHHS 00’ €KTaMU Ta MPOIECAMH
I1B 2 HapuanbHi nucuurmiigau 3 mpobieM 5 3aIIK
1H(popMaliitHOi 6e3neKku
I1B 3 HaBuanpHi AWCHMIUTIHA 3 TEXHOJOTiH MoOymoBu | 6 eK3aMeH
paziomepex
3arajgbHuii 00CAT NMKJTY 3arajibHOI MiITOTOBKM: 45
3arajabHuii 00cAT HMKJY NpodeciiiHUX NIATOTOBKU: 45
3araJbLHU# 00CAT 000B’A3KOBHX KOMIIOHEHT: 65,5
3arajqbHuii 00cSAT BUOIPKOBMX KOMIIOHEHT: 24,5
Y ToMy umcIi 32 BHOOPOM CTY/ICHTIB: He MeHIe 25%
3ATAJIBHAM OBCAT OCBITHBOI TIPOI'PAMU 90
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3. CTPYKTYPHO-JIOTTYHA CXEMA OCBITHbOI IIPOTPAMH

301 3B 1

110 1 IIB 3

| L e o
R v v
[10 3 11O 5 3B 3
|
A
Y

[IB2 — 302 [<*—

303

304

4, POPMA BUITYCKHOI ATECTALIII 3/106YBAUIB BUII 01
OCBITHU

Bumyckna atecrariis 3100yBadiB BHUIIOI OCBITH 32 OCBITHBOIO MPOTPAMOIO CHEIiaTbHOCTI
172 TenekoMyHikallli Ta paAioTeXHIKa MPOBOIUTHCSA Y POPMI 3aXUCTY MaricTepchbKoi auceprarii
Ta 3aBEPIIYETHCS BUIAYEI0 JOKYMEHTAa BCTAHOBJICHOTO 3pa3ka Mpo MPHUCYIKEHHS HOMY CTYIEeHs
Marictpa 3 MpPUCBOEHHSAM KBadidikallii MaricTp 3 TEJIEKOMYHIKalll Ta paJlOTEXHIKU 32 OCBITHBO-
npodeciiiHolo mporpamoro «PamioTexHiuHi iHGOpMAaIIiifHI TEXHOIOTII».

Bunyckna atecTariist 311iHCHIOETHCS BIIKPUTO 1 TyOIi9HO.
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5.MATPUIIA BIAINIOBIAHOCTI IPO'PAMHHUX
KOMIETEHTHOCTEW KOMIIOHEHTAM OCBITHbOI [IPOTPAMU

301

302

303

304

3B1

3B2

3B3

3K 1

+

+

3K2

+

3K3

+

3K 4

+

3K'5

3K 6

3K7

3K 8

3K9

3K10

OK1

DK?2

OK3

DK4

OK5

DK6

+

+

OK7

+

+

OKS8

DK9

OK10

OK11

OK12

++ |+ +]+

OK13

+l+ [+ |+ +

OK14

1101

1102

1103

1104

1105

I1B1

I1B2

I1B3

®K15

DK16

OK17

OK18

®K19

DK20

OK21

OK22
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6. MATPULIA 3ABE3IIEYEHHA IPOTPAMHUX PE3YJ/IBTATIB
HABYAHHS BIANMOBIJHUMH KOMIIOHEHTAMM OCBITHBOI
ITPOI'PAMH

301

302

303

304

3Bl

3B2

3B3

3H 1

3H 2

3H3

3H 4

3HS5

3H6

3H7

3H 8

3H9

+

3H10

3H11

3H12

3H13

3H14

3H15

YM 1

+ |+ |+ |+

YM?2

YM3

YM 4

YM5

YM 6

YM 7

YM 8

YM9

YMI10

YM11

YMI12

+

YMI13

YM14

|+ |+ |+ |+

YMI5

I101

1102

1103

1104

1105

I1B1

11B2

I1B3

3H 16

3H 17

3H 18

3H 19

3H 20

3H 21

3H 22
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3H 23

YM 16

YM 17

YM 18

YM 19

YM 20

YM 21

YM 22

YM 23
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