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(nporokon Ne 4 win« 749» [/ 2023 p.)
BPAXOBAHO:

3miny Ne 11 mo mamionamsHoro kiacudikaropa JIK 003:2010 Bix 29.12.2022 p.,
[TocranoBy Ka6inery MinictpiB Ykpainu Bix 16.12.2022 p. Ne1392 «IIpo BHeceHHS 3MiH
N0 Iepeliky rajuy3eif 3HaHb 1 CHELIaJIBHOCTEM, 3a SKUMM 3iHCHIOETHCS IIiJArOTOBKA
37100yBaviB BULIOI OCBITM», PEKOMEHALLT i Mpormo3uLii (axiBiiB B raiy3i pajioTeXHiKH 3
nignpuemctsa TOB «PaioHike», pe3yabTaTtd 0OTOBOPEHHS 3MICTY OCBITHBOT IpOrpamMu Ha
3acizanni kadenpu paaioTexHiyHux cucteM (mporokon Ne 01/23 Bix 09 ciums 2023 p.).
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1. MIPO®L/Ib OCBITHbOI TIPOTPAMU

3i ceniasbHOCTI 172 EJIeKTpOHHI KOMYHiKalil Ta pagioTexHika

1 — 3aranbHa indgopmanis

IloBHa HazBa 3BO T1a
IHCTHUTYTY/(PaKyIbTETy

HartionanpHuit TEXHIYHUNA YHIBEpCUTET Y KpaiHU
«KuiBcbkuii moiTexHiuHui iHCTUTYT iMeHi Iropst CikopchKoroy,
Paniorexuiunmii paxkynpTer

CrymiHb BHIOT OCBITH
Ta Ha3Ba KBasidikarii
MOBOIO OpHUTiHAILY

CryniHb — MaricTp
OcBiTHS KBaji(iKallisi — MaricTp 3 €JIeKTPOHHUX KOMYHIKaIliil Ta
pamioTeXHIKU

Hukn/pisers BO

HPK Vkpainu — 7 piBeHb
QF-EHEA — npyruii nukn
EQF-LLL — 7 piBenb

Odimitina Ha3Ba
OCBITHBOI TPOTPaMH

PanioTexHiyHi KOMIT IOTEPU30BaHI CUCTEMHU

Tun qumiomMy ta odcsr
OCBITHBOI ITPOrPaMH

Jumnom marictpa, oquHUIHAN, 90 KpeauTiB, TepMiH HaB4aHHS | pik 4
Micsni

HasiBHicTh akpeauTaiii

Ceptudikar npo akpenurarito crerianbHocTi: cepist HJ] Ne1192634 Bin
25.09.2017. Bunanuii MiHicTepCTBOM OCBITH 1 HAyKH YKpaiHH, TEPMiH
nii: 1o 01.07.2024 p.

ITepenymoBu

HasBHicTh cTymnens 6akanaBpa

MoBa(u) BUKIIaTaHHS

YkpaiHcbKa

Tepmin aii ocBiITHBOT
pOrpaMu

Jlo HacTymHO1 akpeauTarii

InrepHeT-agpeca
MOCTIHHOTO PO3MILIICHHS
OCBITHBOI IPOTpamMu

http://rtf.kpi.ua

2 — MeTa oCBiTHBOI IpOrpamMu

[TinroToBka ¢axiBisg 3a croemianbHicTIO 172 «EJXEKTpOHHI KOMYHIKAIii Ta paglOTeXHIKKY,
3IaTHOTO BUPINIYBAaTH CKJAIHI 3adadi 1 MpOOJIeMH Yy Tally3i EJIeKTPOHHUX KOMYHIKaIlii Ta
PamioTeXHIKH 1 3A1MCHIOBATH IHHOBaLIHY MpogeciiiHy MisIpHICT IO CIPSAMOBaHA Ha ILIAHY Ta
e(EKTUBHY TPAII0 B YMOBaX CTAJOr0 iHHOBAIlIHHOT'O HAYKOBO-TEXHIYHOT'O PO3BHTKY CYCIIBCTBA
Ta (OpPMYBaHHS BHCOKOI aJJallTUBHOCTI 3/100yBaviB BUIOi OCBITH B YMOBaxX TpaHc(hopMallii puHKy
Tparli Yepe3 B3a€MO/IiI0 3 pOOOTOAABISIMH Ta IHIIUMH CTEHKXOJICPAMH.

3 — XapakTepucTHKA OCBITHbOI MPOrpamMu

[MpenmerHa o6nacTh

OO0’ €eKTH BUBUEHHS: CYKYITHICTh TEXHOJIOTIH, 3ac00iB, CIIOCO0IB 1 METO/IIB
300py, 00poOKM , mepedadi i mpuitoMy iH(dOpMaIlii 3 3aCTOCYBaHHSIM
€JIeKTPOMAarHiTHUX KOJHMBaHb 1 XBWJIb, 30KpeMa B paJioJioKallii,
[pagioHaBiraiii, cuctemMax paJioKepyBaHHS 1 pafioNpOTUIil, Ta B 1HIINX
[PaIlOTEXHIYHUX CUCTEMAX.

Meta HaB4YaHHA: (POPMYBaHHSA Ta PO3BUTOK 3arajlbHUX 1 npodeciiHux
KOMIIETEHTHOCTE 3 BIPOBA/DKEHHS Ta 3aCTOCYBaHHS TEXHOJIOTIN
€JIEKTPOHHUX KOMYHIKallii 1 paglOTeXHIKH, L0 CHPUSIOTH COLaJbHIMN
CTIKOCTI Ta MOOIJILHOCTI BUITYCKHUKA Ha PUHKY Iparil.

TeopeTnuHuit 3MICT BKIIIOYAE:

- TEOpilo, MOJENl Ta NMPUHIUNM (YHKIIOHYBAaHHS KOMYHIKAI[IHHUX Ta|
[paiOTEXHIYHUX CUCTEM, EJIEKTPOHHUX MPUCTPOIB;

- IPUHIIMIIA, METOJU Ta 3aCO0M 3a0€3MeUYCHHsI 3a/JaHUX eKCILTyaTalliiHUX
XapaKTePUCTHK 1 BIACTUBOCTEN TEIEKOMYHIKAIIHHUX Ta pajlOTeXHIYHUX
CHCTEM;
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- HOPMAaTHBHO MIPaBOBY 6azy VYkpainu Ta BUMOTH|
MDKHApPOTHUXUCTAHIAPTIB y chepi pamioTeXHIKH;

- CydacHe IporpaMHoO-anapaTHe 3a0e3MeUeHHsI PaJiOTEXHIYHUX CHCTEM.
MeToau, METOUKH, TTiIXOIHM Ta TEXHOJIOTII:

MeTtoau, METOAMKH, iH(pOpMaIiifHO-KOMYHIKAIIiHI Ta 1HII TEXHOJOTI]
TeJIEKOMYHIKAI[il Ta pallOTEXHIKH.

[HCTpyMEHTH Ta 00JIaTHAHHS:

- cucTeMu po3poOKH, 3a0e3MeYeHHs, MOHITOPUHTY Ta KOHTPOJIIO
NPOIIECIB y TEJIEKOMYHIKAIlIHHIX Ta PalOTEXHIYHIX CHCTEMAX;

- Cy4acHe MporpaMHoO-arnapaTHe 3a0e3MeYeHHs] TEXHOJIOT1H eJIeKTPOHHHMX|
KOMYHIKaIliil Ta pagiOTeXHIKH.

OpienTanis 0cBITHOT OcsiTHBO-TIpO(eciitHa

MIPOrpaMu

OcHoBHuii hokyc JlocmikeHHs B Tay31 palloOTeXHIYHUX CHCTEM.

OCBITHBOI TIPOTpaMu AKIICHT Ha BIIPOBA/DKEHHI 1HHOBAIIMHUX METOJIB Ta TCXHOJIOTIH B
nporieci CTBOPCHHS Ta 3aCTOCYBaHHS pPaJiOTEeXHIYHUX

KOMIT IOTEpPU30BAHUX PaJi0IOKALIMHNUX, pPaJlOHABITallIMHUX CHUCTEM,
CHUCTEM paJiOKepyBaHHSI 1 pagionpoTuaii B pi3HUX cdepax
KUTTENSUTBHOCTI CYCIIIBCTBA.

Kitouosi crona:

panioTexHika, pagionpoTUaisi, paaioKepyBaHHs, palioIoKais,
pazioHaBiraiis, paaioeIeKTPOHIKa, PaliOTEXHIYHI CUCTEMH,
00pOOJICHHSI CUTHAJIIB, KOMIT FOTEPHU30BaH1 CUCTEMHU.

Oco6smBocti nporpamu | OCHOBHOIO OCOOJIMBICTIO OCBITHBOI Mporpamu € (GOpMyBaHHS Yy
3100yBadiB CHCTEMH 3HaHb 1 yMiHb IOJAO0 OOpPOOKH, OTpHMAaHHS,
nepenadi, MNOpUOMYy CUTHaiIiB Ta o0poOku  iHopmamii B
pPalioTeXHIYHUX KOMII FOTEPH30BAaHUX CHUCTEMax, OCOOJIMBO HAJAETHCS
yBara BHBUYEHHIO TEXHOJOTIM TIOpUIHUX IHTErpajJbHUX CXEeM Ta
TBepnoTiIbHUX HBY-mpucTpoiB, po3poOKH cuCTeM pallioKepyBaHHS,
pamionpoTUIii, paaionoKarii, i pajioHaBiraiii.

HalyTtnii koMIUIeKC 3HaHb 1 YMiHb 32 OCBITHBOIO ITPOTPAMOIO
«PamioTexHIYHI KOMIT'IOTEpPH30BaHI CHUCTEMU» € (DYHKIIIOHATBHO
MMOBHUH, 1 Ja€ MOXJIMBICTh (PaxiBIf0 OYTH KOMIIETEHTHUM, SIK Ha €Talll
PO3pOOKK BUMOT Ta OCHOBHHMX MapaMeTpiB Cy4acCHUX pPadiOTEXHIYHHX
NPUCTPOIB Ta CUCTEM, TaK 1 Ha eramax TEOPEeTUYHOI pO3pOOKH i
NPAaKTUYHOTO 1X BTUICHHS Y BUIJISI Cy4acCHHX MPOTPaMHO-anapaTHUX
KOMIUIEKCIB Ta CHUCTEM pajiOKepyBaHHS, PaAioONpoTUAll, paaioioKariii,
1 pamioHaBiraimii.

MoxuBe HaBYaHHS TMPOTATOM 1 ceMmecTpy 3a MmporpaMamMu
MIKHApOJHOI MOOUTFHOCTI B 3aKOPIOHHMUX HaBYAJIbHHUX 3aKIaJax,
peastizyeThCsl aHIUIIHCHKOK MOBOIO.

4 — TlpuaaTHicTh BUIIYCKHUKIB /10 NPalleBJAITYBAHHS TA MOJAJILIIOT0 HABYAHHS

[punatHicTh 10 IIpauesnamryBanns 3a JIK 003:2010
MpaneBIaTyBaHH 2144 Tlpodecionanu B ramysi eIeKTPOHIKU Ta €NEKTPOHHUX
KOMYHIKaIii

2144.2 TmxeHepH B Tally3i €JIEKTPOHIKU Ta €JICKTPOHHUX KOMYHIKAITIH:
1HXKEeHep 3 pa/ioHaBiramii Ta pajioyioKallii, IHXeHep 3aco0iB paaio Ta
TenebaueHHsl, IHKEeHep-eJIeKTpopa ioHaBIraTop.

2310 Buknamaui 3akiiaaiB BUIOT

2320 Bukiagaui 3akia/iiB 3arajbHOI CEPeIHbOI OCBITH

[Tonanpire HaBYaHHS [TpoaoBKUTH OCBITY 3a TPETIM (OCBITHbO-HAYKOBUM) PIBHEM BUIIO1
OCBITH.




5 — BukijagaHHd TA OWiHIOBAHHSA

Buxiiananus ta Jlexmii, mpakTU4HI Ta CEMIHAPCHKI 3aHATTS, KOMII FOTEPHI IPAKTUKYMH i
HaBYaHHSA

nabopaTtopHi poOOTH; KypCcOBI pOOOTH; TEXHOJOTIS 3MIMIAHOTO
HaBYaHHS, MPAKTHKH 1 €KCKYPCii; BAKOHAHHS MariCTepChKOi qucepTariii

OuiHOBaHHA

OmniHIOBaHHS 3HAHb CTYICHTIB 3JIMCHIOETBCS Y BIIIMOBIAHOCTI 10
[TonoxeHHs Mpo cUCTeMy OIHIOBaHHS pe3yibrariB HaBuaHHSA B KIII
iM. Irops Cikopcekoro 3a yciMa BUAAMH ayJUTOPHOI Ta I03a
ayautopHoi  poOoTH  (MOTOYHMM,  KalleHJAApHUH, CEeMeCTpPOBUIl
KOHTPOJIb), YCHI Ta MUChMOBI €K3aMEHH, TECTYBaHHS 3HAHb, TOTOYHUI
KOHTPOJIb, 3BITH PO MPAKTHKY, 3aXUCT MAriCTePChKOI ArcepTarii

6 — IIporpamMHi KOMIETEHTHOCTI

InrerpansHa

31aTHICTh PO3B’SA3yBaTH CKJIQJHI 3agadl 1 npobieMu B raiysi

KOMITIETEHTHICTh CIEKTPOHIKM Ta TEJCKOMYHIKallii, 0 mependadae TPOBEICHHS

JOCTi/KeHb Ta/abo 3MiMCHEHHA I1HHOBAllii Ta XapaKTepHU3YEThCS
HEBH3HAYEHICTIO YMOB 1 BUMOT

3araabHi komnerenTHocTi (3K)

3K'1

31aTHICTh YAOCKOHATIOBATH i pO3BUBATH CBili IHTENEKTYAIbHUH 1 KYIbTYpHUI

piBeHb, OyyBaTH BJIACHY TPAEKTOPIIO MPO(dECiitHOTO PO3BUTKY i Kap €pH.

3K2

31aTHICTh TEHEPYBATH HOBI i/1ei i HeCTaHAAPTHI MIAXOAM 0 1X peanizamii

(KpeaTHBHICTB).

3K3

31aTHICTh IPUIMATH YIIPaBIIHCHKI PIIICHHS, OIIHIOBATH X MOJKJIMBI HACIIJKH Ta
OyTH BIAMOBIJATBHUM 3 SIKICTh KIHIIEBOTO PE3YNbTATy MisTbHOCTI.

3K 4

31aTHICTD KepyBaTH MPOEKTaMH, OPTaHi30ByBaTH KOMaHIHY POOOTY, IPOSIBIIATH
1HIL1aTUBY 3 YAOCKOHAJIECHHS JIISJIbHOCTI.

3K'5

3/1aTHICTh aHalli3yBaTH, Bepu(iKyBaTH, OLIHIOBATH IMOBHOTY iH(popMarlii B X011
npodeciifHoT NisIbHOCTI, TPU HEOOX1AHOCTI TIONOBHIOBATH M CHHTE3YyBaTH
BIJICYTHIO 1H()OpMAITiIO Ta MPALIOBATH B YMOBaX HEBU3HAYECHOCTI.

3K 6

31aTHICTh IPOMOHYBATH KOHIIETii, MOJIeJli, BAHAXOJUTH i anpoOyBaTH crocoOu
i iHCTpyMeHTH npodeciiiHOT NIsUTPHOCTI 3 BAKOPUCTAHHAM MPUPOTHUYHNX,
COIliaTbHO-TYMaHITAPHUX Ta EKOHOMIYHUX HAYK.

3K7

3naTtHicTh OynyBaTH npodeciiiHy aisabHICTh, O13HEC 1 IPUIMAaTH pillIeHHS,
KepYIOUHCh 3aCaJaMH COLIaTbHOI BiIMOBIJAIBHOCTI, PABOBUX T4 ETUYHUX HOPM.

3K 8

31aTHICTh 10 €)EeKTUBHUX KOMYHIKAIlIMHUX B3a€EMOJIIH, B TOMY YHCJIi 3aco0aMu
iHpOopMaLifHUX TEXHOJIOTIH.

3K 9

3/1aTHICTh BU3HAYATH, TPAHCIIIOBATH 3arajibHi LIl B MpoQeciiiHiil 1 coliaibHIN
TISUIBHOCTI.

3K 10

3maTHICT, PO3B’SI3yBaTH CBITOTJISIHI, COLIANbHO ¥ OCOOHUCTICHE 3HAYMMI
po0JIEMH.

daxoBi KOMIeTeHTHOCTI cneniagabHocTi (PK)

DK 1

3natHicTh  3a0e3MeYuTH  BUKOHAHHS ~ HOPM  3aKOHOJABCTBA  YKpaiHW,
OpraHi3oByBaTH 3aXUCT TpaB Ta CKOHOMIYHHX IHTEPECIB  KOJEKTHBY
(mianpueMcTBa) B cepl IHTEIEKTYyalIbHOT BJACHOCTI B PHHKOBUX YMOBaX.

DK 2

3MaTHICTh OIIHIOBATH pPIBEHb ICHYIOYHMX TEXHOJIOTIH y ramy3i mpodeciiinoi
JiSUTBHOCTI, €()eKTUBHICTh TEXHIYHUX PIIIEHb Ta MOXIIMBICTh BHUHUKHEHHS
00’€KTiB IIpaBa 1HTEICKTYaJIbHOI BIACHOCTI, BIAITYKYBATH MIJISXH Ta MOYKJIMBOCTI
peaizamii HayKOBHX i/Iel y MpUOYyTKOBUX O13HEC-TIPOEKTaX Ta CTapTarax.

DK 3

31aTHICTB 10 CHCTEMHOTO MHUCJICHHS, BUPIIIEHHS 33/1a4 po3po0KH, ONTHMi3amii Ta
YIOCKOHAJICHHS CTPYKTYPHUX €JICMCHTIB PaiOTEXHIYHUX CHCTEM




OK4

31aTHICTh KOPUCTYBATUCS 1HO3EMHOIO MOBOIO IS TIepPEeKiIaly, y3aralbHEeHHS Ta
BUKOPHCTaHHS 1HO3€MHOT CIIelliai30BaHOi HAyKOBO-TEXHIUYHOT Ta JJOB1AKOBOT
JiTepaTypu.

OK5

31aTHICTh BUKOPUCTOBYBATH 1H(OpMAIIHHI TEXHOJIOT 11, METO/IM IHTENEKTyai3alii Ta
Bi3yastizalii, IITYYHOTO 1HTENIEKTY JUJIsl TOCTIIPKEHHS Ta aHaJli3y MPOIECiB B
pPaIlOTEXHIYHUX CUCTEMAX.

OK6

31aTHICTh JIEMOHCTPYBAaTH 1 BHUKOPHUCTOBYBaTH (GyHIaMEeHTalbHI 3HAHHSA
OPUHIMIIB MOOYIOBH CYYaCHUX PpATIOTEXHIYHUX CHUCTEM, MEPCHEKTHBHI
HaNpsIMKHU IX PO3BUTKY.

OK7

3MaTHICTh IEMOHCTPYBATH Ta 3aCTOCOBYBATH HA MPAKTHIl 3HAHHS METO/IIB
MO/JICJIIOBAHHS IMHAMIYHUX CHUCTEM, OIIIHKH €(DeKTUBHOCTI PaiOTEXHIYHUX
CHCTEM.

OK38

3MaTHICTh 3aCTOCOBYBATH 0a30B1 YABJICHHS MPO IHHOBAIIMHY JISIBHICTD Ta
0CcOo0JIMBOCTI HAOYTTS Ta BUKOPUCTAHHS MPaB IHTEIEKTyaIbHOI BIACHOCTI.

®K9

31aTHICTh IEMOHCTPYBATH | BUKOPUCTOBYBATH 3HAHHS METO/IIB Ta TEXHOJIOT1H
pO3poOKHM, TecTyBaHHS Ta 3acTOCyBaHHS i1H(OpMaIiiTHO—BUMIPIOBAIbHHUX,
U(PPOBUX CIECKTPOHHUX CHCTEM.

OK10

3/1aTHICTh 3aCTOCOBYBATH 3HAHHS METO/11B 00OpOOKH Ta Bi1oOpakeHHs 1H(popmarii
B CyYaCHMX CHCTEMax CJICKTPOHHUX KOMYHIKAIiii Ta pagiOTeXHIKH, 1
JIEMOHCTPYBAaTH YMIHHA MpPOEKTYBaHHS, pO3PaxyHKy Ta MpOrpaMyBaHHS
KOMIT IOTEPU30BaHI CUCTEMH.

OK11

31aTHICTh BUKOPUCTOBYBATH THIIOBI Ta pO3pOOJIATH BIIACHI MMPOTPaMHI MPOITYKTH,
OpIEHTOBAHI Ha PO3B’SI30K 33724 MPOEKTYBAHHS Ta PO3PAXYHKY CKIIAJOBUX
YaCTHH PaJiOTEXHIYHUX CUCTEM JIJISl ONITUMI3allli JOCTiKyBaHUX 00’ €KTIB.

OK12

31aTHICTB /10 aHANi3y, pO3pOOKH Ta YIOCKOHAJIEHHS HAyKOBOI, Ta OpraHizauiiHo-
YIPaBIiHCHKOT Ta 3BITHOI JJOKYMEHTAII1i.

OK13

3MaTHICTB OLIHIOBATH MPOOJIEMHI CUTYAIIil Ta HEJOMIKH B cepi po3poOKH,
KOHCTPYIOBAaHHs,  HaJllaro/DKeHHsA,  (QYHKIIOHYBaHHA  Ta  eKcCIUTyararii
pPaAloTEeXHIYHUX cUCTEM, (OPMYITIOBATH MPOMO3UIIIT 111010 BUPIIIEHHS TPOoOIieM
Ta YCYHEHHsI HEJIOJIKiB.

OK14

31aTHICTh OIIHIOBAaTH KOHCTPYKTOPCHKO-TEXHOJOTUHI, 1H)KEHEpHI Ta HayKOBO-
TEXHIUHI PIIIEHHS 3 TOYKH 30py JOTPUMAaHHS YMOB O€3MEKU KHUTTEHISIBHOCTI,
eHeproepeKTUBHOCTI Ta €KOJIOTIYHOCTI.

DK 15

31aTHICT MPOEKTYBAaTH cydacHi iHTerpaibHi mpuctpoi HBY 3 BHKOpHCTaHHAIM
METOAIB €JIEKTPOAMHAMIYHOTO aHaji3y, a TakoX BHUKoOpucTaHHIM EOM,
PO3paxoByBaTH ONTHMAaJbHI KOHCTPYKIII iHTErpaJibHUX 0arato(yHKIIOHAIBHUX
npuctporo HBU niamazoHy, siki 3aZ0BOJNBHSIOTH BHMOTaM J0 EJIEKTPUYHHX
XapakTEepUCTHK 32  BIIMOBIIHUX  KOHCTPYKTOPCHKO-TEXHOJOTIYHUX  YMOB,
BUMIPIOBAaTH 1X BHXIJHI XapaKTEPUCTHKH 13 3aCTOCYBaHHSAM CYy4YacCHOI
BHUMIPIOBAJILHOI arapaTypu.

DK 16

31aTHICTh BUKOHYBATH PO3POOKY paliOTEXHIYHMX CHUCTEM Ha OCHOBI TEXHOJIOTIH
MaIIMHHOTO  HAaBYaHHs], aHali3yBaTd Ta OOIPYHTOBYBAaTHM MIIXOAH  JIO
BUKOPHUCTAHHS MAIIMHHOTO HABYAHHS B PA/IIOTEXHIYHUX KOMIT IOTEPU30BAHIX
cucTeMax.

OK 17

3naTHICT BUOMPATH €PEKTHBHI aIrOPUTMHU OOYAOBH MiICUCTEM MAIIMHHOTO
HaBYaHH:, PO3paXx0OBYBaTH Ta MPOEKTYBATH 1X Ha Cy4aCHOMY MPOTrPAMHOMY
3a0€3Me4EeHHI.

OK 18

31aTHICTH aHAJI3yBaTH XapaKTEPUCTUKU 00’ €KTIB paliOKEpyBaHHS; aHAIII3yBaTH
0co0MBOCTI MOOY0BU Ta BU3HAYAaTH OCHOBHI ITapaMeTpy KOMIIOTEPU30BAHUX
CHCTEMH Pa/IiOKEPYBAHHS; OIIHIOBATH iHPOPMATUBHICTh KEPYIOUMX CHTHAIIIB Ta
e()eKTUBHICTb CUCTEM PaJiOKEPyBaHHS.




oK 19

31aTHICTh 3aCTOCOBYBAaTH CyYacHI pajioHaBiramiifHi cUCTeMU Ta 3aco0u s
BUpPINITYBaHHS HAaBITAIllIMHUX 3a7a4; BUKOHYBaTH OOpOOKY pe3yNbTaTIB
BUMIPIOBaHb PaJliOHABITAI[IHIX TPUCTPOIB 1 CUCTEM JJIsi BU3HAYCHHS 3aJaHUX
HaBIraImiiHUX MMapaMeTpiB; aHaIi3yBaTH Ta JaBaTH PEKOMEHIAITIT 11010
BUKOPHUCTAHHS PajlOHABITAIlIMHUX CUCTEM B 33JIaHUX HaBIralifHUX yMOBaX.

OK 20

31aTHICTh 3aCTOCOBYBATH CYNYTHUKOBI METOIM pajioHaBirauii; BUKOHYBAaTH
00poOky iH(popmanii cynmyTHukoBuUX cucteMm pazmioHasiramii GPS, T'JIOHAC;
aHaJi3yBaTH Ta BU3HAYATH HEOOXIAHICTh 3aCTOCYBAaHHS Ha3eMHHUX Ta OOPTOBUX
(yHKIIIOHAJTBHUX JIOTIOBHEHB 3 METOIO MOKPAILICHHS XapaKTEePUCTHK.

DK 21

31aTHICT aHali3yBaTH BPA3JIMBICTh PaliOEIEKTPOHHHUX 3aC001B, OI[IHIOBATH
e()eKTUBHICTP 3aBaJI, IPOTHO3YBATH BILTMB 3aBaJl HA PAIi0CIEKTPOHHI CHCTEMH,
KOMILIEKCHO 3aCTOCOBYBATH CUCTEMH PaIIONPOTH T, IPOBOJUTHA CHCTEMHO-
iH(hOpMaIIITHAN aHAII3 TIPOIIECY PaIiOMPOTH/III.

OK 22

3/1aTHICTh 3aCTOCOBYBATH METO/IU, CIIOCOOH 1 aITOPUTMU LIUPPOBOT 0OpOOKHU
pazaionokariitHoi iHGopMaIlii B CydacCHUX PaaioOKalIHHUX CUCTEMAX.

7 — IIporpamHi pe3y/ibTaTH HABYAHHS

[IPH 1

BriopsiixoByBaTH HaOyTi 3HAHHS U1 TOCTAHOBKY 1 BUPIIICHHS 1H)KEHEPHUX Ta
HAyKOBUX 3aBJIaHb, BHOOPY 1 BAKOPUCTAHHS BIJMOBITHUX aHATITHYHUX METOJIIB

PO3paxyHKYy.

[IPH 2

BusHayatn HanpsMKM MOJEpHI3alLii TEXHOJIOTIYHMX AacleKTiB BHUPOOHMIITBA,
BIPOBA/PKEHHS HOBITHIX LIM(POBUX TEXHOJIOT1H B Pa/lioTEXHIYHI KOMIT FOTEPU30BaHi
CHCTEMH.

[IPH 3

BynyBatu cucteMy oprasizaitii JOKyMeHTOO0Iry, ()OpMyBaHHS 3BITHOCTI, HEPEBIPKU
BINMOBIAHOCTI  JiIOYMM HOpMaM Ta CTaHAapTaM, BIPOBAKEHHS CHCTEMH
MEHEDKMEHTY SIKOCT1 Ha MiATPUEMCTBI.

I1PH 4

KepyBatu npoexkTamMy MIXHapOIHOIO HAYKOBOTO CITIBPOOITHHUIITBA Ta aKaAeMIUHOI
MOOIJTBHOCTI 3 HAlMCAHHSAM HAYKOBUX TIpallb, MiJrOTOBKOIO HAyKOBHUX 3BITIB,
anpoOaIri€ro Ta BIPOBAPKEHHSIM PE3yJIbTaTIB JOCTIKEHb 1 PO3POOOK, TOITHUPEHHIM
iH(opMartii Ipo pe3ysIbTaTH AOCIIKEHb Ha MKHAPOAHUX KOH(EPEHIIAX, CeMiHapax,
TOLIO.

ITPH 5

AHaJT3yBaTH TEXHIKO-€KOHOMIYHI IMOKA3HUKH, HAIIHICTh, eprOHOMIYHICTb, TATCHTHY
YHCTOTY, TOTPEOM PUHKY, IHBECTUI[IMHUI KITIMaT Ta BIAMOBIIHICT MPOCKTHUX
pillIeHb, HAYKOBUX Ta JIOCIIITHO-KOHCTPYKTOPCHKHX PO3POOOK HOPMaM 3aKOHOIABCTBA
VYkpaiau BiTHOCHO 1HTEJIEKTYaIbHOI BIIACHOCTI.

[TPH 6

JlocipKyBaTH MPOIeCH Y palioTEXHIYHUX CUCTEMAX 3 BUKOPUCTAHHSM 3aC001B
aBTOMATH3AIlll IHKEHEPHUX PO3PaxyHKIB, IVIAHYBAHHs Ta NPOBE/ICHHS HAYKOBUX
EKCTICPUMEHTIB 3 00pOOKOIO 1 aHAJII30M PE3YJIBTATIB.

ITIPH 7

ApryMeHTyBaTH Ta 3aXHUINATH PO3pPOOIICHI IPOSKTHO-KOHCTPYKTOPCHKI Ta HAYKOBO-
TEXHIYHI PILICHHS Mepe/l 3aMOBHHMKOM, BECTH apryMEHTOBaHY Ipodeciiiny Ta
HAYKOBY JAMCKYCIIO.

ITPH 8

[MoennyBaTn 3aCTOCOBYBaHHS Cy4aCHHUX METOMIB  JUII  PO3POOIICHHS
eHepro30epirarourx NPUCTPOiB 3 MiHIMATEHUM PiBHEM BUIIPOMIHIOBaHHS, 1110
3a0e3MeuyroTh 0€3MeKy KUTTEMISUTLHOCTI JIFOACH Ta iXHIM 3aXUCT BiJl MOYJIUBUX
HACJTIJIKIB €JIEKTPOMArHITHOTO BUIIPOMIHIOBAHHSI.

[MPH9

OniHIOBaTH SKICTh pOOOTH PaIIOTEXHIYHUX CUCTEM OOJIaTHAHHS, JICTAJICH, BY3/IiB Ta
TOTOBHX €JIEKTPOHHUX BUPOOIB Ta MPHUCTPOIB 13 32CTOCOBYBAHHSIM CY4YaCHUX METO/IIB.

ITIPH 10

CrnigyBaT  TpPHHIMIIAM  [IMPOKOMACIITAOHOTO  BIPOBA/DKEHHS  CYYaCHHUX
1HpOpMaLIfHUX TEXHOJIOT1H, METOIIB IIBUIIICHHS EHEPIeTUYHOI Ta EKOHOMIYHOT
e(EeKTUBHOCTI po3p00OK pagiOTEXHIYHUX MTPUCTPOIB.

ITPH 11

VY3aranpHIOBaTH Cy4acHi HAyKOBI 3HAHHS Ta 3aCTOCOBYBATH iX Ul PO3B’A3aHHSA
HayKOBO-TEXHIYHHX 3aB/JaHb, OIIHKH MOJIMBOCTI JOBEJICHHSI OTPUMAHHX DIllICHb 710
PIBHSI KOHKYPEHTOCTIPOMOXKHHX PO3POOOK, BTUICHHS PE3YJIbTATIB y Oi3HEC-TIPOSKTaX.
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IIPH 12

[HimiroBaTyH Ta 3/11HCHIOBATH OpraHi3alliiiHi Ta TEXHIYHI 3aX0/I1 1010 3a0e3MeUeHHS
HAJIC)KHUX YMOB TIpalli, JOTPUMaHHS TeXHIKH Oe31eKH, MPOdiTaKTUKH BUPOOHHYOTO
TpaBMaTU3MY 1 ipoeciifHIX 3aXBOPIOBaHb, OPTaHI30BYBATH T KOHTPOIIOBATH
JOTPUMAHHS HOPM €KOJIOTIYHOI O€3MeKH IPOBEACHUX POOIT.

IIPH 13

Oprani3oByBaTH Ta KEpyBaTH TOCIITHUAIILKOIO, IHHOBAIIMHOIO Ta 1HBECTHUIIMHOIO
TISITBHICTIO, O13HEC-TIPOEKTaMH Ta BUPOOHUYMMH TPOIIECAMH 3 ypaXyBaHHIM
TEXHIYHHUX, TEXHOJOTIYHUX T4 EKOHOMIYHHUX (PaKTOPIB.

IIPH 14

BrpoBakyBaTH IpOEKTHI pillIeHHs Y BUPOOHHLITBO, KOPEryBaTH, KepyBaTu Ta
MOJICPHI3YBaTH MPOLIEC PO3POOKH.

IIPH 15

BupimryBath  Ta  KOOpAMHYBAaTH  BHUKOPUCTAaHHS  HEOOXITHOrO  OOJaJHaHHS,
IHCTPYMEHTIB 1 METO/IIB IIPU OpraHi3aLii BAPOOHMYOro MpoLECy 3 YpaxyBaHHAM
TEXHIYHHUX Ta TEXHOJIOTTYHMX MOKINBOCTEH.

IIPH 16

BuxonyBaTu iH)XEHEpHUH PO3pPaXyHOK CYYaCHOTO IHTETPAJBHOTO IJIAHAPHOTO 1
xBuieBoqHO-TIaHapHoro HBY  mpuctporo  (pinbTpy, BY3TiB  y3TOJKEHHS,
3MillTyBada, MOAYJISTOpa, aTeHI0ATOpa Ta 1HIIE), TPOaHali3yBaTh poOOTy Ta
po3paxyBaTH OCHOBHI XapaKTEpUCTHKH OaratodyHkmioHanbsHOro mpuctporo HBY
Jiara3oHy (TpaH3UCTOPHOTO MiICHITIOBaYa, IpHiiMaya, repeaaBaya).

ITPH 17

BukonyBaTtn o00paxyHKH TIapamMeTpiB CHTHAJIB Ta MPOIECIB  PaTlOTEXHIYHUX
KOMIT FOTEpPU30BAaHUX CHCTEM, aHali3yBaTW BTpPaTH NpPU TMOUIMPEHI CHUTHATY Y
HABKOJIMITHROMY MPOCTOP1 HAa OCHOBI CHEIIaTFHOTO MPOTPAMHOT0 3a0€3MeYEHHSI.

ITPH 18

BMmitu  QopmanizyBaTu MOCTAaHOBKM NPUKIAJHUX 3aBJaHb aHaNI3y JIaHUX,
3aCTOCOBYBAaTH Ha IMpPaKTHIl AJITOPUTMHM MAIIMHHOIO HaBYaHHS; OOIPYHTYBAaTH
3aCTOCYBaHHSI TOTO YW IHIIOTO aJrOPUTMY MAIIMHHOTO HABYAHHS JUISI BUPIIICHHS
KOHKPETHOT'O 3aBJJaHHS, OLIHIOBATH TOYHICTh Ta €EKTHBHICTH OTPUMAHUX PIillICHb.
BononitTh HaBUYKaMU MPAKTHYHOTO PO3B'SI3aHHS 3aJa4 aHai3y BEIUKUX JAHUX,
IPOTrPaMHO peali3oBYBATH AJITOPUTMH MAIIMHHOTO HABYaHHS.

ITPH 19

BuxonyBaTu noOynoBy Mojenell CUCTEM; PO3YyMITH CydYacHI TEHJAEHILIi PO3BUTKY
KOMIT FOTEPU30BAaHUX CHCTEM pPaJiOKepyBaHHS Ta MEPCHEKTUBU iX BUKOPHCTAHHS;
BU3HAYATH CTPYKTYPY CHUCTEM pajiOKepyBaHHS, MPU3HAUYCHUX JIJIsI KepyBaHHS
OCHOBHMMHU THIIaMHU OO0’€KTIB; aHaNi3yBaTW Ta CHUHTE3yBaTH NPUCTPOi CUCTEM
pazloKepyBaHHs.

I1PH 20

3nIMCHIOBAaTH  Pa/ilOBUMIPIOBAHHS  MICIEIIOJIOKEHHSI pPyXOMOro 00’€KTy Ta
IPYHTOBHO o00HMpaTH 3aco0u Juid HOro mpoBeJEeHHS; BUKOHYBaTH OOpOOKY
pe3yJbTaTiB OJIHOKPATHUX Ta OaraTOKpaTHUX BUMIPIOBaHb, aHAJII3YBaTH iX
JIOCTOBIPHICTb.

I1PH 21

BukonyBaTu MaremMaTH4YHE Ta KOMIT IOTEpHE MOJICTIOBAHHS CUTHAIB 1 IPOIIECIB B
paaioHaBiraiiHuX CUCTeMax; JOCTIKyBaTH TOUHICTh BU3HAYCHHSI HaBIralliifHUX
rapameTpis.

I1PH 22

BusHayatu CTpyKTypy CHCTEM paXionpoTHAil BIAMOBIAHO JO IJILOBOTO
NpU3HAYEeHHS, pO3paXxOBYBaTH 30HM IMOJIABJCHHSA JIiHIH 0e3mocepeaHboro
paaio3B’sI3Ky Ta pajiojoKalllfHUX CUCTEM, PO3B’A3yBaTH TUIOBI 3a/1a4l 100
HNPUKPUTTS 00’ €KTUB aKTUBHUMH 3aBaJIaMH.

IIPH 23

Po3po6saTH CTPYKTYpY Ta BU3HAYATH OCHOBHI apaMeTpu Cy4yacHHUX HU(PPOBUX
paaloNoOKaIifHUX CUCTEM Y BIAMOBIHOCTI O BUMOT iX ()yHKII1OHAJIBHOTO
pU3HAYEHHS.

8 — PecypcHe 3a0e3nedyeHHst peasizanii

Kanpose 3abe3neuenHs BinmoBigHO 10 KapOBHX BUMOT IIOAO 3a0€3MEYCHHS MPOBAKEHHS

OCBITHBOT AISTTLHOCTI JiJ1s1 BiznoBiHOTO piBHSA BO, 3aTBEpmKeHNX
INocranoBoro Kabinery MinictpiB Ykpainu Big 30.12.2015 p. Ne 1187
(B uMHHIN penakiii)




MarepiaJibHO-TEXHIUHE
3a0e3neueHHs

BinmoBigHO A0 TEXHONOTTYHUX BUMOT IIOJI0 MAaTe€PialbHO-TEXHIYHOTO
3a0e3MeueHHsT OCBITHROT AISUTBHOCTI BiAnoBiaHOTO piBHA BO,
3arBepkeHnx [locranoBoro Kabinery MinicTpiB Ykpainu Bix
30.12.2015 p. Ne 1187 (B unHHIN penaxitii).

Bukopucranns o0nagHaHHs A1 TPOBEICHHS JEKIiH y hopmarti
MPE3CHTAIll, MEPEKEBUX TEXHOJIOT1H, 30KpeMa Ha rmiaTdopmi
JTUCTaHIHOTO HaB4aHHs Sikorsky.

[ndopmariitne Ta
HaBYaJIbHO-METOIHUYHE
3a0e3IeYeHHS

BiamoBizHO 40 TEXHOIOTIYHUX BUMOT I[0J0 HABYAIHLHO-METOIUYHOTO
Ta iH(popMaliifHOT0 3a0€3MeYeHHS OCBITHROI ISUTBHOCTI BIAMIOBITHOTO
piBus BO, 3atBepmxennx [locranoBoro Kabinery MinictpiB Ykpainu
Bix 30.12.2015 p. Ne 1187 (B unHHIl penakiiii)

KopucryBanus HaykoBo-texuiuroro 6i0moTexoro KIII im. Iropst
CiKOpCBHKOTO

9 — AkageMiuHa MOOLIBLHICTE

HamionansHa kpenutHa

MoOXIUBICTh YKJIaJJaHHS YTOJ PO aKaJeMiuHy MOOIJIBHICTb Ta PO

MOOITTBHICTB MOJIBIHE TUTUIOMYBAaHHS
MixHapoaHa KpeJuTHA Memorandum of Understanding 3 [Ipa3pkum TexHiuHuM
MOOLTTBHICTB yHiBepcuteToM, M. [Ipara Uecbka PecnyOmnika — criiBripans

nepeadayvae akaieMiuHy MOOIJTBHICTh MaricTpiB 3a MPOrpaMoro
Hikonu Ilyras;

Memorandum of Understanding 3 Texuiuaum YHiBepcuTeToM bpHO,
M.bpHo Yecbka Pecniy0uika;

Memorandum of Understanding 3 BeHTCIJIbCEKOIO BHIIIOO HIKOJIOO
IIporpama kpeautHoi MoOinbHOCTI Epasmyc+ K1 3 YHiBepcureToM M.
JIrokcemOypr, JIrokceMOypr; Mickkum yHiBepcuTeToM M. CTamOyi,
Typeuunna; [TonitexHiuaum yHiBepcuteToM Banencii, Icnanis;
VYuiBepcurerom Canepno, Itanis

HasuanHs 1HO3eMHUX
3100yBaviB BUIIIOT OCBITH

Hapuanns iHozemuux 3100yBaviB BO, siki omanoBytots Ol 3a
MporpaMaMy Mi>KHapOAHOI aKaJeMI4HOT MOO1TBHOCTI, HABUYAHHS
MOJKE TIPOBOIUTUCH YKPATHCHKOIO MOBOIO, 32 YMOBH BOJOIHHS
3100yBaueM MOBOIO Ha piBHI B2.
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2. IEPEJIIK KOMIIOHEHTIB OCBITHbOI IPOTPAMU

Kon KomnonenTr ocBiTHROI Iporpamu (HaBYaJIbHI Kinbkicts _ Popua
H/IT JTUCLUIUTIHM, TPAKTHKU, KBaTi(ikaIiiiHa podoTa) | KpeauTiB Hlﬁgﬁ;ﬁf}?o
1 2 3 4
O060B’s13k0BiI (HOpMaTuBHi) KoMnoHenTu OI1
Iuki 3arajabHOl NIATOTOBKH

30 1 [HTEnexTyanpHa BIACHICTh Ta MATEHTO3HABCTBO 3 3alTiK

302 | Cranuii iHHOBAI[IHHUN PO3BUTOK 2 3aliK

303 | [Ipaktuunamii Kypc iHO3€MHOT MOBH IS A1JIOBOT 3 3aJiK
KOMYHIKaIlii

304 | MeHeKMEHT CTapTaI-IPOEKTIB 3 3alTiK

uka npogeciiiHol MiATOTOBKH

[10 1 | T'iOpuani Ta MOHOMITHI IHTErPaIbHI MPUCTPOI 5 €K3aMEeH
MIKPOXBHJIBOBOT'O Jiana3oHy

[10 2 | I'iOpuaHi Ta MOHOJIITHI IHTETPAJIbHI IPUCTPOL 1 3aJliK
MIKpOXBHJILOBOTO jiana3ony. Kypcosa po6ora

10 3 | Cucremu pamionpoTuuii 4.5 3alliK

[10 4 | Cucremu pagiokepyBaHHS 4.5 €K3aMEH

105 | CyuacHi pagioHaBIramiiHi CUCTEMHU Ta KOMILIEKCH 4 3aUTiK

10 6 | Panionokamiiini CHUCTEMHU 3 1 poBUM 4 3alTiK
00pOOJICHHSIM CUTHAJIIB

[107 | MamuHHe  HaBYaHHS B paJlOTEXHIYHHX 4 3aJliK
KOMII'FOTEpU30BaHMUX CHCTEMaX

[10 8 | HaykoBa poOoTa 3a TEMOIO MaricTepchbKoi 3 3aJiK
nuceprarii. Yactunal. OCHOBU HayKOBHX
JOCITIJKEHb

109 | IIpaktuka 14 3aJiK

[10 10 | BukonanHsa MaricTepchbKoi aucepTarii 12 3aXUCT

Buoipkosi komnonentu OII

Huka npodgeciitnoi mixroropku ( Bubdipkosi ocBiTHi komnonenTu 3 ®- KaraJsory )

[1B1 | OcgitHiit komnoneHT 1 ®-Karanory 5 eK3aMeH
[1B2 | OcgiTHiit komnonent 2 ®-Karanory 5 eK3aMeH
[1B3 | OcgitHiit komnonent 3 ®-Karanory 3) €K3aMEH
[1B4 | OcgitHiit kommonent 4 ®-Karanory 4 3aJiK
[1BS | OcsiTHii komnonent 5 ®-Karanory 4 3aITK
3araabHuii 00cAr 000B’I3KOBUX KOMIIOHEHT: 67
3arajbHui 00csr BUOIpKOBUX KOMIIOHEHT: 23
3ATAJIBHUM OBCSTI OCBITHBOI IPOT'PAMHU 90
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3. CTPYKTYPHO-JIOTTYHA CXEMA OCBITHbOINIPOIPAMU

1 cemectp 2 cemecTp 3 cemectp
MpaKTMYHKiA Kypc iHO3EMHOT MOBU MpakTMYHKiA Kypc iHO3eMHOi MOBU
ANA ainosoi iKauii »| ana pinosoi ikawii

I_+

MeHeAXXMeHT cTapTan-npoeKTis ;ICTBIWIFI iHHOBaLiiHMIA PO3BUTOK I
7 |
s A 4
IHTeneKTyanbHa BAacHiCTb
Ti6puAHi Ta MOHONITHI iHTerpanbHi Ta NaTeHTO3HaBCTBO M MNpakmka
o] . A >
Cuctemu pagionpotunaii
Fi6puAHi Ta MOHONITHI iHTErpanbHi NpucTpoi ]
i 0 Ai po6ora _I
A
A
y
marictepcbKoi gvcepTauil

GoTn\nmpoeKTy)

Haykosa po6oTa 3a Temoto i i AncepTauy _]
YacruHa 1. OCHOBM HayKOBUX AOCNIAMKEHD

YV V. WV

Pagi i 3
06po6neHHAM curHanis

OCBITHilf KOMNOHeHT 1 ®-KaTanory

CycTeMm pagioKepyBaHHs OcCBIiTHIi# KOMNOHEHT 2 ®-KaTanory

OcBiTHIt KOMNoHeHT 3 ®-Katanory |

CyuacHi pagioHaBirauinHi I
cUcTEMM Ta KoMneKcU I
OCBiTHIi KOMNOHeHT 4 ®-KaTtanory
B paal

Komn OcBiTHIi KOMNOHeHT 5 ®-KaTtanory

iKauiiiHOi po!

ATECTALLIA1 340BYBAUIB BMLLOT OCBITU

(3axucr Keani




4, POPMA ATECTALII 3/106YBAYIBBUIII O
OCBITH

ArtecTarfis 3700yBayiB BHUIIOI OCBITHU 3a OCBITHBOIO IPOTPAMOI0  CIIELIaJbHOCTI
172 «EnexkTpoHHI KOMYHIKaIlii Ta pajioTeXHiKa» MPOBOJIUTHCS y (OPMI 3aXHCTy MaricTepchbKoi
JycepTalii Ta 3aBepIIyeThCSl BUJAYOK JTOKYMEHTa BCTAaHOBJIEHOIO 3pa3ka IPO NPUCYAKEHHS
oMy CTyIeHsl Marictpa 3 IMPUCBOEHHSAM KBaliikamii Marictp 3 €JeKTpOHHHX KOMYHIKalid Ta
pamiOTeXHIKH 3a OCBITHBO-TIpo(deciiiHor mporpamoro  «PagioTeXHIYHI KOMIT FOTEPH30BaHI
CHUCTEMU.

Kpamidikamiiina poOoTa TmepeBipsIeTbcsl Ha IUIariaT 3TiIHO CHUCTEMH 3aroOIraHHS
akageMmiyHomy 1uiariary, airouoi B KIII im. Iropst Cikopcbkoro.

[Ticns 3axucty kBamidikamiitHa po6oTa po3MINTy€EThCS B €JIEKTPOHHOMY apXiBl HAYKOBHX Ta
OCBITHIX MaTepianiB YHIBEpCUTETY ISl BUIBHOTO JIOCTYIILY.

ATecralris 371HCHIOETHCS BIIKPUTO 1 TTyOII9HO.
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5. MATPULA BIAINIOBIAHOCTI IPOPAMHUX
KOMIETEHTHOCTEY KOMIIOHEHTAM OCBITHbOI ITPOTPAMU
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302
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OK11

DK12
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OK14

DK15
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DK17

DK18

DK19

DK20
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6. MATPULA 3ABE3IIEYEHHA IIPOTPAMHUXPE3YJ/IbTATIB
HABYAHHA BIANOBIAHUMU KOMIIOHEHTAMM OCBITHBOI

I[NPOT'PAMH

301

302

303

304

101

o2

o3

o4

nos

106

o7

1O8

o9

[TPH 1

[TPH 2

[TPH 3

[TPH 4

[TPH 5

[TPH 6

[TPH 7

[TPH 8

[TPH 9

[TPH 10

+

[TPH 11

[TPH 12

+

[TPH 13

+|+ [+ |+ +

[TPH 14

+ 4|+ |+

[TPH 15

[TPH 16

[TPH 17

[TPH 18

[TPH 19

[TPH 20

[TPH 21

[TPH 22

[TPH 23
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