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BPAXOBAHO:

MPOMO3HULIli MIANPUEMCTB aBIALIMHOI Ta PAKETHO-KOCMIYHOI raiy3i YKpaiHH, a TaKoxX
TEHJICHIIII PO3BUTKY CHEIIalbHOCTI, PUHKY TIpalll, TaTy3€BOr0 Ta PEriOHaAJIHHOTO KOHTEKCTY,
nocBiny criopigaennx BiTum3HsIHUX (XAl JIHY) Ta inozemuanx (€Bponeiickkux, CIIIA) ocBiTHIX
nporpam. 3MICT IporpaMu oOroBOPEHO Ha Hapajaax 31 3100yBayaMu BUIIOI OCBITH.

Pexomenpariii 11070 OHOBJIEHHS OCBITHIX TIporpamM Ta OCOOJMBOCTEH pPO3pOOJICHHS
HaBUYAIBHUX IJIAHIB MiAroTOBKHU OakanaBpiB (Haka3 KIII im. Irops Cikopcrkoro Big 30.11.2020 p
. N HOH/35 /2020 «IIpo BmOCKOHaJ€HHsSI OCBITHIX Mporpam mepmoro (0akaaaBpChKOTO) PiBHS
BULIOI OCBITH») Ta BIANOBIIHO 3MIHEHO IMEpeNiK OOOB'S3KOBUX Ta BHOIPKOBHUX OCBITHIX
KOMITOHEHTIB.

OHOBNIEHHSI OCBITHBOI MPOTPaMH TMOTOKEHO 31 CTEUKXOJIIepaMu, HaJlaHl Ha Mporpamy
MO3UTUBHI BIATYKHU 30€piraloTb CBOIO aKTYaJbHICTB .

OcBiTHIO TIporpaMy OOTOBOPEHO ITCJIS HAIXOJDKEHHsS BCIX MOOakaHb Ta MPOMO3UIIN
CXBAJICHO Ha PO3IIUPEHOMY 3acijaHHi kKadenpu KOCMIYHOI iHkeHepii, mpoTokoa Ne 3/20 Bix 17
rpyass 2020p.
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1. IIpogdiab 0CBITHHOI IPOrpamMu

3i cneniajgbHocTi 134 ""ABianiiHa i pakeTHO-KOCMIYHA TexHika'

1 - 3aranabna indopmanis

IHoBua 3BO ta
IHCTHTYTY/(paKkyJabTETY

HamionansHuii TeXHIYHUM yHIBEpCcUTET YKpainu "KuiBcbkuit
NOoJITeXHIYHUM 1HCTUTYT iMeHi [rops Cikopcbkoro", IHcTuTyT
AEPOKOCMIYHUX TEXHOJOT1H

Cryninb BUIIOI OCBITH
Ta Ha3Ba KBajai(ikamii
MOBOI0 OPHUTIHATY

Cryninp — 6akanasp.

Kgamidikaris — bakanasp 3 aBiaiiiiHoi Ta paKeTHO-KOCMIYHO1
TEXHIKH.

Odiuiiina Ha3Ba
OCBITHBOI IPOrpamMmu

[mxeHepis aBialliiHUX Ta PAKETHO-KOCMIYHHUX CHCTEM

Tun aunjiomy Ta odcsir
OCBITHBOI IPOrpamMu

Junnom 6akanaBpa, onuanaanii, 240 kpeautiB EKTC, TepMin
HaB4yaHHS 3 poku 10 micsIiB

HasiBHicTh Ceprtudikar akpeauTaIii cremiaibHOCTI
akpeauTaumii V]I 11010593, miiicamii no 01.07.2029
6 piBens 3a HPK Ykpainu,
/piBenb BO
Hmea/pisers, nepmmii ki 3a QF-EHEA, 6 piens 3a EQF-LLL
IMepeaymoBu HasiBHICTH MOBHOI 3arajibHOi CEpPEeTHbOI OCBITH

MoBa(u) BUKJIaJaHHA | YKpalHCbKa

TepmiHn aii 0CBIiTHBOI

0 HACTYITHOT aKkpeauTaiii
nporpamMu A y peautan

InTepHer-aapeca

MOCTil{HOTO https://osvita.kpi.ua/op,
po3MileHHsT OCBITHBOI | http://Ki.kpi.ua po3ain «OcBiTHI mporpamm»
nporpamMu

2 — MeTa 0CBiTHBOI IpOrpamMu

MeTta OCBiTHROI MporpamMu — MATOTOBKAa (axiBIiB, 3MaTHUX PO3B’SI3yBaTH CKJIAJHI
creliaii3oBaHl Ta MPaKTUYHI 3a/]ayi, B raiy3i aBlaliiiHOi Ta paKeTHO-KOCMIYHO1T TEXHIKH.

Merta ocBiTHBOT Iporpamu Bifnosigae crpaterii po3BuTKy KIII im. Irops Cikopchkoro Ha
2020-2025 pokwu, sika TPyHTY€EThCS Ha Bi311 Ta MICii.

Bisisi - cTBOpUTH BC1 YMOBU JUIsl MIATOTOBKM BUCOKOKBaJi(hiKoBaHUX (PaxiBIIiB, 3AaTHUX
CTBOPIOBAaTH Cy4YacHI HAyKOBI 3HAaHHS Ta I1HHOBAIlIMHI TEXHOJIOT1i Ha Ojaro JOJACTBa Ta
3abe3rnevyBaTH TiHe Miclie YKpaiHu B CBITOBOMY CITIBTOBapUCTBI.

Micist - poOuTh BaroMuii BHECOK y 3a0€3MEUCHHsI CTAJIOTO PO3BUTKY CYCHiIbCTBA
NUIIXOM 1HTEpHaIliOHaAmi3aIli Ta I1HTerpamii OCBITH, HOBITHIX HAYKOBHUX JOCIHIKEHb Ta
iHHOBaIlIiHUX  po3poOok. CTBOproBaTM  yMOBH g BceOiuHOTO  mpodeciitHoro,
IHTEJIEKTYyaJIbHOTO, COIlIAJIBHOTO Ta TBOPYOTO PO3BUTKY OCOOMCTOCTI Ha HAWBHIUX DIBHSIX
JIOCKOHAJIOCT1 B OCBITHHO-HAYKOBOMY CEPEIOBHIII.



https://osvita.kpi.ua/op
http://ki.kpi.ua/

3 — XapakTepucTHKAa OCBITHLOI MporpaMmn

IIpeameTHa o6s1acTh

O0’exkTH BHBYEHHSI — SBHINA Ta MPOOJIEMH, TOB'SI3aHI 3 €TarmaMu
JKUTTEBOTO IIUKITY aBialliifHOT Ta paKeTHO-KOCMIYHOI TEXHIKH.

Mera HaBYaHHSl — TiATOTOBKa (DaxiBiiB, 3JaTHUX PO3B’A3yBaTH
CKJIaJHI CHeIliaji3oBaHl Ta MPaKTUYHI 3aJadi, MOB'A3aHI 3 PO3POOKOIO,
BUPOOHMUTBOM Ta cepTUu(iKalielo aBialiiHOI Ta PaKeTHO-KOCMIYHOi
TEXHIKH, il JBUTYHIB Ta EHEPreTUYHUX YCTAHOBOK, KOHCTPYKLIH Ta
CHCTEM, IO XapaKTepU3yIOTbCS KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO
YMOB.

Teoperuunuii 3MicT nMpeaMeTHOI 00J1aCTIi — TEOPETHUYHI OCHOBH
pO3poOKM Ta BUPOOHHITBA OO €KTIB Ta TEXHOJOTIM aBiamiifHOi Ta
PaKeTHO-KOCMIYHO1T TEXHIKH.

Metoau, MeTOAMKH Ta TEXHOJOrii — aHaJITU4YHI, YHCIIOBI Ta
eKCIIepUMEHTaIbHI METOJIM JOCHi/DKeHHS 3aJad MpeaMeTHOi olmacrti,
30KpeMa 1HTeTpOBaH1 KOMIT I0OT€PHI TEXHOJIOT1i, METOJAUKH Ta TEXHOJIOTII,
IO TOB'S3aHI 3 €TamaMH S>KUTTEBOrO LIMKIY aBilalliiHOI Ta pakKeTHO-
KOCMIYHOT TEXHIKH.

IncTpymenT Ta o00GJMagHaHHsA — JsabopaTopHe OOJaJAHAHHA 13
3aco0aMu BUMIpPIOBAaHb, 30KpeMa TiApaBiiuHl CTEHIU, AaepPOAMHAMIUHI
TpyOu, oOmamHaHHsS Ui JOCHIKEHb BIIACTUBOCTEM MaTepialis,
Hanpy>kKeHO-1e()OPMOBAHOTO  CTaHy KOHCTPYKIH; 1HCTpyMEHTH 1
oOJyasiHaHHA JUIsi BUBYEHHS KOHCTPYKIIiH JIITaKiB, BEPTOJIbOTIB, PAKETHOI
TEXHIKH, JIBUTYHIB Ta €HEPreTHYHMX YCTaHOBOK, OOpTOBE, HaBirauiiHe,
eJIEKTpUYHE OONaJHAHHs, OOJaJHAHHS, SKE BHKOPHUCTOBYETHCS JUIS
BUTOTOBJICHHS, CKJIaJJaHHS Ta BUIPOOYBAaHHS KOHCTPYKLIN aBialiifHOl Ta
pPaKeTHO-KOCMIYHOI ~ TEXHIKM; KOMI'IOTepH 3 1H(GOpMaUiiHUM Ta
CHeLiaTi30BaHUM TPOTPaMHUM 3a0€3NEeUeHHSIM, 30KpeMa CHCTeMaMu
KOMITIOTEPHHUX PO3PaXyHKiB, TEOMETPUYHOTO MOJICTIOBAHHS, CKIHYCHHO-
€JIEMEHTHOTO aHaJli3y, 1HTErpOBAaHOI'O IPOEKTYBAaHHSA Ta BUPOOHMIITBA
KOHCTPYKIIIH aBialliiHOT Ta PaKETHO-KOCMIYHOT TEXHIKH.

OpieHTanis ocBiTHLOI
nporpamMu

OcsiTHbO-TIpO(deciiiHa. AKIEHT Ha pPO3pOOJIEHHI pakeT Ta KOCMIYHHX
anapariB, aepOKOCMIYHOMY IHXXHUHIPIHTY

OcHoBHUI (pokycC
OCBITHbOI IpOrpaMu

[Tporpama 06a3yeTbcs Ha 3arajJbHOBIIOMMX HAyKOBHX IIOJIOKEHHSX 13
BpPaxyBaHHSAM CHOTOJHIIIHBOTO CTaHy PO3BHTKY aepPOKOCMIYHOI Tamy3i,
GOKyCcyeThCSI HAa  aKTyalbHHX 1H(GOpMAlIMHUX Ta BHUPOOHUYHX
TEXHOJOTISX, B paMKax SIKUX MOXJMBA Mojaiblia mpodeciiiHa Ta
HayKoBa Kap’epa.

Karo4oBi ciioBa: pakeTu, KOCMI4HI anapaTH, aepOKOCMIYHUNA 1HXKUHIPIHT

OcobauBocTi nporpamu

Peanizaniss nmporpamu mnependayae 3alydyeHHs A0 ayJIUTOPHUX 3aHATH
npodecioHaiB-MPaKTUKIB, eKCIIepTiB raiysi, MPEJICTAaBHUKIB
poboroxaasiiB. [IpakTuka Ta 4acTuHa 3alHATH, HOYMHAIOYH 13 3-TO KypCy
NPOBOIUTHCA Ha MPOGUIBHUX MiANPUEMCTBAX raiy3i. OKkpeMi creukypcu
BUKIAaI0THCSI aHT1HCHKOI0 MOBOIO.

4 — IlpuaaTHicTh BUMYCKHUKIB /10 MPaleBJIAIITYBAHHS TA NMOAAJIbIIOI0 HABYAHHS

HMpuaatHicTs 10
npamneBJalITyBaHHSA

JK 003:2010, Koau: 3115 Texniunmii ¢axiBenpb-mexanik, 3121 TexHik-
IPOTPaMicT.

IMoganpine HABYAHHSA

[IpomoBkeHHS HaBYaHHS Ha JPyromy (MaricTepchbKoMy) piBHI BHIIOL
ocBiTH Ta/abo HaOyTTs JOJAaTKOBHMX KBamidikamii y cucremi
MCIIATUIUIOMHOI OCBITH

6




5 — BukjaaganHs Ta OLIHIOBAHHSA

Bukrazanns Ta Jlekii, mpakTUYHI Ta CEMIHAPCHKI 3aHATTS, KOMIT FOTEPHI MPAKTUKYMU 1
HABYAHHS nabopatopHi poOOTH; KypCOBI MPOEKTH 1 POOOTH; MPAKTUKU 1 EKCKYPCii;
BUKOHAHHS JTUTUIOMHOTO TIPOCKTY.
Jlns OuiHIOBaHHS BUKOPHCTOBYETHCS PEUTHHTOBA CHUCTEMa, YCHI Ta
MUCHMOBI €K3aMEHH, TECTyBaHHS TOIIO y BianoBigHOCTI 10 IlomoxxeHHs
OuiHwoBaHHS Opo CHUCTEMY OILiHIOBaHHs pe3ynpTariB HaBuaHHs B KIII im. Irops
CiKOpChKOTO 3a yciMa BHIAMH ayJUTOPHOI Ta IM03aayJAMTOPHOI POOOTH.
[TincymkoBa aTecTaris 3A1HCHIOETbCS y BUIIIAI TUIUIOMHOT'O TIPOEKTY.
6 — IIporpaMHi KOMIIeTEeHTHOCTi
31aTHICTh PO3B’sA3yBaTH CKJIAJHI CHEI[iali30BaHi Ta MPaKTHYHI 3ajadi,
IHTerpaiLHA NOB's13aH1 3 PO3pOOKOI0, BUPOOHUIITBOM Ta cepTH(IKall€0 aBlaliifHOi Ta
P . pPaKeTHO-KOCMIYHOI TEXHIKM, IO Mependadae 3acTOCYBaHHS TEOpi Ta
KOMIIETEHTHICTh . : )
METOMIB (i3UKH, MATEMATHKH Ta IHKCHEPHHUX HAyK, 1 XapaKTepU3yeThCs
KOMILJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.
3aragabHi komnereHTHOCTI (3K)
3K1 31aTHICTh CHUIKYBaTHCA AEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 IHCbMOBO.
3K 2 31aTHICTh CHIKYBaTUCS 1HO3EMHOIO MOBOIO.
3K 3 HaBuuku 31ificHeHHs1 6€3Me4YHO1 AiSTIbHOCTI, TParHeHHs 10 30€peKeHHs HABKOJIUITHBOTO
CepeI0BHILA.
3K 4 HaBuuku BUkopucTaHHs iHGOpMALIHHUX 1 KOMYHIKAIITHUX TEXHOJIOTIN
3K S 31aTHICTh MPAIIOBATH Y KOMaH/II.
3K 6 3/1aTHICTh TE€HEPYBATH HOBI 171€1 (KpEaTUBHICTb).
3K 7 31aTHICTh NpUMaTH OOIPYHTOBAHI PillIEHHS.
3K 8 31aTHICTh BUMTHUCS 1 OBOJIOIBATH CyYaCHUMHU 3HAHHSIMH.
31aTHICTE peasizyBaTH CBOI MpaBa i 000B'SI3KHU SK WICHA CYCIUTLCTBA, YCBIIOMITIOBATH
3K 9 LIHHOCTI FTPOMASTHCHKOTO (BUTFHOTO IEMOKPATUYHOTO) CYCIIIBCTBA Ta HEOOX1IHICTh HOTO
CTaJIOTO PO3BUTKY, BEPXOBEHCTBO MIPaBa, MpaB 1 CBOOO/I JIFOAMHHU 1 TPOMAITHUHA B YKpaiHi.
3naTHICTh 30epiraT Ta NPUMHOXKYBAaTH MOPaJIbHI, KYJbTYPHIi, HAYKOB1 IIIHHOCTI 1
JOCSITHEHHS CYCIUTBCTBA HA OCHOBI PO3YMIHHSA ICTOPI1 Ta 3aKOHOMIPHOCTEH PO3BUTKY
3K 10 | mpenMeTtHOi 06acTi, i MicIsl y 3arajibHil CUCTeM1 3HaHb PO MPUPOAY 1 CYCIIIBCTBO Ta Y
PO3BHUTKY CYCHUIbCTBA, TEXHIKH 1 TEXHOJIOT1H, BUKOPUCTOBYBATHU Pi3HI BUIH Ta GOPMH
PYXOBOi aKTHUBHOCTI JJIsl BIIIOYMHKY Ta BEJICHHS 370POBOTO CIIOCOOY HKHUTTS.
3K 11 | 31aTHICTh NpalroBaTh aBTOHOMHO
3K 12 3/1aTHICTh OPTaHi30BYBATH 1 BUKOPHCTOBYBATH CyMiCHI OOTOBOPEHHSI METO/IiB BUPIIICHHS
HECTaHIAPTHHX 3a/1a4 MPOSKTYBAHHS
3K 13 | 3marHicTh 10 MI>KOCOOMCTICHOT B3aEMO/Ii1
®daxoBi komnereHTHOCTI (PK)
DK 1 3/1aTHICT BUKOPUCTOBYBATH TE€OPIi TUHAMIKY MOJBOTY Ta KEPyBaHHS MPU MPOEKTYyBaHHI1
00’€KTiB aBialliiHOT Ta PaKETHO-KOCMIYHOI TEXHIKH
DK 2 3/1aTHICTh BUKOPUCTOBYBATH MOJIOKEHHS T1PaBIIiKU, a€pO- Ta Fa30AMHAMIKH ISl OLTUCY

B3a€MOJIT T1J1 3 TA30BUM 1 T1APABIIYHUM CEPEIOBUIIIEM




31aTHICTh NPU3HAYATH ONTHUMAJIbHI MaTepiaiy JJIs eIEMEHTIB KOHCTPYKIIi aBialiitHol Ta

®K3 o .
PaKeTHO-KOCMIYHOI TEXHIKU
DK 4 31aTHICTD 31HICHIOBATH PO3PAaXyHKHU €JIEMEHTIB aBiallifHOI Ta paKETHO-KOCMIYHOT TEXHIKH
Ha MIIHICTh
®KS 3aTHICTh IPOEKTYBATH Ta 31MCHIOBATH BUIIPOOYBAaHHS €JIEMEHTIB aBialliifHOT Ta paKeTHO-
KOCMIYHOI TE€XHIKH, 11 00J1aAHAHHS, CUCTEM Ta MiJACUCTEM
DK6 31aTHICTH PO3POOJISTH 1 peali3oByBaTH TEXHOJIOTIYHI MPOIIeCH BUPOOHHUIITBA EJIEMEHTIB Ta
00’€KTIB aBialiifHOI Ta paKeTHO-KOCMIYHOT TEXHIKH
DK Hapuuku BuKOoprcTaHHS 1HPOPMAIITHIX 1 KOMYHIKAIIMHUX TEXHOJIOTIN Ta
CIEI[iaJIi30BaHOT0 MPOorpaMHOro 3abe3neueHHs Ipy HaBYaHHI Ta y npodeciiiHiil qisIbHOCTI.
DKS 3/1aTHICTh BpaXOBYBaTH €KOHOMIYHI Ta YIIPaBIIHChKI aCIIEKTH BUPOOHUIITBA €JIEMEHTIB Ta
00’€KTiB aBiallifHOI Ta PaKETHO-KOCMIYHOT TEXHIKH y MPOodeciitHii JisIbHOCTI.
®K 9 | 3nmatHICTh po3p0OIIATH 3araabHy KOHCTPYKIIIO aBialliifHOT Ta paKeTHO-KOCMIYHOT TEXHIKU
@K 10 3n1aTHICTh 3/iMICHIOBATH I1IarHOCTHKY Ta BUMIPOOYBaHHS aBialliiHUX Ta PAKETHO-KOCMIYHUX
CHUCTEM, 1X BIOpO3axucT
DK 11 31aTHICTh BU3HAYATH ONTHMAJIBHUNA THII Ta MAPAMETPU CHIIOBOI YCTAaHOBKH PAKETHOTO Ta
KOCMIYHOTO anapary
DK 12 31aTHICTh PO3POOIIATH IJIAHU TPYOHUX aepOJIMHAMIYHUX €KCIICPUMEHTIB Ta KepyBaTH iX
BUKOHAHHSIM.
31aTHICTh 3IHCHIOBATH METPOJIOTIUHE 3a0€3MEUCHHS, CTaHAAPTH3AIIIO0 1 cepTUdIKaIliio
@K 13 | eneMeHTIB KOHCTPYKIIM pakeTHHX Ta KOCMIYHUX arapariB, B TOMY YHCI1 PO3paXyHKOBUM
IUITXOM Ta 3 ypaxyBaHHSM TEXHOJIOTTYHOT 1 YHKIIIOHATHHOI B3aEMO3aMiHHOCTI
DK 14 HaBuuky BUKOPHCTAaHHS IHTETPATHHUX TEXHOJIOTIH KOMIT FOTEPHOTO MPOESKTYBAHHS Ta
KOMIT IOTEPHOTO MO/JIETIOBAaHHS aBlallifHUX Ta PAaKETHO-KOCMIUHUX CUCTEM 1 IX €JIEMEHTIB
7 — IlporpamHi pe3yJibTaTH HABYAHHA
BomnonitTi HaBu4YKaMu aepoIMHAMIYHOTO MMPOEKTYBAHHS Ta OI[IHKH IMapaMeTpiB pakeT 3a
IIPH 1 | nomomororo criemniaiizoBaHUX KOMIT FOTEPHHUX 3ac00iB Ta TPYOHOTO aepoIMHAMIYHOTO
EKCIePUMEHTY
3araibHUX METOMIB PO3POOKH CYYacCHOTO MPHUKIIAIHOTO MPOTPaMHOT0 3a0€3MeUeHHS IS
ITPH 2 | onmepaTUBHOTO BUKOHAHHS HECTAHIAPTHUX PO3PAXYHKIB a00 aHali3y BEJIMKUX MACHBIB
JTaHUX
PozymiTi exonoriyHo Hebe3neuHi Ta MKiAIuBI (hakTopu nMpodeciifHol AisUIBHOCTI Ta
IMIPH 3 | xoperyBaru ii 3MICT 3 METOIO MONEPEHKEHHSI HETaTUBHOTO BILIUBY Ha HaBKOJIUIITHE
CepeIOBHIIE.
[IPH 4 Po3ymiTi npuHIMNN MEXaHIKU PIAMHU Ta rasy, 30KpeMa, T1iIpaBiliKu, aepoIuHAMIKH
(ra3oIMHAMIKN).
Po3ymiTi 0co0aMBOCTI pOOOUYNX MPOIIECIB Y TiAPABIIYHUX, THEBMATUYHUX, EJICKTPHIYHUX
IMPH 5 | Ta eJeKTPOHHUX CUCTEMAX, EIEKTPONPUBOIAX, 1110 3aCTOCOBYIOTHCS B aBialliiiHiil Ta
PaKeTHO-KOCMIYHIN TeXHII
[IPH 6 Po3ymiT Ta 0OTpYHTOBYBATH MOCITITOBHICTH POCKTYBAHHS, BUPOOHUIITBA, BUTIPOOYBAHHS
Ta (a00) ceprudikailii CHCTeM aBialliifHOI Ta paKeTHO-KOCMIYHOI TEXHIKU
[IPH 7 Posymitu cTpyKTypy Ta IpHHIMIIH il O0PTOBOrO Ta HaBIraiHHOTO O0IaTHAHHS
aBiaIlifHO1 Ta PAKETHO-KOCMIYHOT TEXHIKH
[IPH 8 Po3ymiT Ta 0OTpYHTOBYBATH OCOOIMBOCTI KOHCTPYKIIIi Ta OCHOBHI aCIIEKTH poO0InX

MIPOLIECIB B CUCTEMAX Ta eJIeMEHTaX aBiallifHOI Ta PAKETHO-KOCMIYHOT TEXHIKH

8




ITPH 9

Po3ymiT TeopeTHYHI MPUHIUIN Ta TPAKTHYHI METOIN 1THCTPYMEHTAILHOTO 3a0€3MeueHHs
B3a€MO3aMIHHOCTI JeTalel aBialliifHOl Ta paKeTHO-KOCMIYHOI TEXHIKH

ITPH 10

OmnucyBaty MOJIEII Ta HAINPYKEHO-AehOPMOBAHHUI CTaH MEXaHIYHOT KOHCTPYKITIT
JITaTbHUX arapariB Ta i eJIeMEHTIB 3a IOTIOMOT00 CyYaCHUX IHTETpabHUX TEXHOJIOT1iH
KOMIT IOTEPHOT'O POEKTYBAHHSL.

ITPH 11

Po3po0iaTH KOHCTPYKIIIO paKETHUX Ta KOCMIYHHX arapaTiB

ITPH 12

Po3paxoByBaTu eHepreTHyHi yCTAHOBKM KOCMIYHUX amapariB Ta pakeT: iIMITYJIbCHI
JBUTYHH, Ta30Bi Ta ra30TypOiHHI IBUTYHH, MAXOBUYHI IBUTYHH, PIIMHHI Ta TBEPAONATUBHI
paKeTHI JBUTYHH, COHSIYHI Oarapei, TeHepaTopH, MPUBOIN

ITPH 13

[TpoBOIUTH IarHOCTUKY Ta HEPYHHIBHUI KOHTPOJIb €JIEMEHTIB JITaJIbHUX aNapaTiB.

ITPH 14

Bononaitu 3acobamu cydacHux iHGOpMaIiiHUX Ta KOMYHIKaI[IITHIX TEXHOJIOT1i B 00Cs3i,
JIOCTaTHOMY JJIsl HAaBYaHHs Ta NpodeciiiHoi TisIbHOCTI.

ITPH 15

BooaiTu n0rikoro Ta METO0JI0T1I0 HAyKOBOTO Mi3HAHHS, 110 IPYHTY€ETHCS Ha pO3yMiHHI
CY4YacHOTO CTaHy 1 METOJIOJIOTIi MpeAMeTHOT 00JIacTi

ITPH 16

OnucyBaru OyJJ0BY METaIiB Ta HEMETAIIIB Ta 3HATH METOAM MOAMQIKaIii iX BITaCTUBOCTEH.
[Ipu3Havatu onTUMaIbHI MaTepiany s €JIEMEHTIB aBialiifHOl Ta paKeTHO-KOCMIYHO1
TEXHIKH 3 YpaXyBaHHSM iX CTPYKTYpH, (DI3UIHUX, MEXaHIYHHUX, XIMIYHUX Ta
eKCIUTyaTaIlliHUX BIACTUBOCTEH, a TAKOK EKOHOMIYHUX (aKTOPIB

ITPH 17

OnucyBaTy eKCIEPUMEHTAIbHI METOIU JOCIIKEHHS CTPYKTYPHUX, (Pi3HKO-MEXaHIYHHX 1
TEXHOJIOTIYHUX BJIACTUBOCTEH MaTepialliB Ta KOHCTPYKIIIM.

ITPH 18

3acTocoByBaTH y npodeciiiHiii AisSIbHOCTI Cy4acHi METOIM IMPOCKTYBaHHS,
KOHCTPYIOBaHHS Ta BUPOOHUIITBA €JIEMEHTIB Ta CUCTEM aBialliiiHO1 Ta paKETHO-KOCMIYHOL
TEXHIKU

IIPH 19

BononiTin HaBuukamMu BU3HAUYCHHS HABAaHTA)KCHb HA KOHCTPYKTUBHI €JIEMEHTH aBialliiHOT
Ta PaKeTHO-KOCMIYHOT TEXHIKH Ha YCiX eTanax ii )KUTTEBOTO IHUKITY.

ITPH 20

OO6uuncroBaTH HAMPYKEHO-Ie(hOPMOBAHUI CTaH, BUBHAYATH HECIHY 31aTHICTh
KOHCTPYKTHBHHX €JIEMEHTIB Ta HAIHHICTh CHCTEM aBialllfHOI Ta PAKETHO-KOCMIYHOT
TEXHIKH

ITPH 21

Matu HaBUUKH PO3POOKH TEXHOJIOTIYHHX MPOLIECIB, B TOMY YHUCII 3 3aCTOCYBaHHAM
aBTOMATH30BaHOTO KOMII FOTEPHOTO MPOEKTYBAaHHS BUPOOHUIITBA KOHCTPYKTHBHHUX
€JIEMEHTIB aBiallifHOI Ta PAKETHO-KOCMIYHO1 TEXHIKH

ITPH 22

ITosicHIOBaTH BIJIMB KOHCTPYKTUBHHUX MapaMeTpiB paKeTHUX Ta KOCMIUYHUX amapaTiB Ha iX
JIBOTHO-TEXHIYHI XapaKTepUCTUKU. MaTu ysIBICHHS [IPO METOIM 3a0€3MeYeHHsI CTINKOCTI
Ta KEPOBAHOCTI aBiallifHOI Ta PAKETHO-KOCMIYHOT TEXHIKH

ITPH 23

BinbpHO criikyBaTHCS YCHO 1 TUCBMOBO JIEPKaBHOIO Ta IHO3EMHOIO MOBaMHU 3 MpodeciitHmx
MTUTAHb.

ITPH 24

[TosicHrOBaTH CBOT PIICHHS 1 MIATPYHTS X MPUUHATTS QaxiBIsIM 1 HeaxiBIsIM B SCHIH 1
OJTHO3HAYHiH dhopmi.

ITPH 25

BomoniTi HaBuUkaMu caMOCTIHHOTO HaBYaHHS Ta aBTOHOMHOI pOOOTH TSI ITiIBUIIICHHSI
npodeciiiHoi kBamidikarii Ta BUPIIICHHS Mpo0JieM B HOBOMY a00 He3HAaHOMOMY
CEepEeIOBHIII.

ITPH 26

dopMyBaTH OOTPYHTOBAHI OI[IHKH i JEPKaBHUX OPTaHiB, IHIIMX MOJITHYHHUX IHCTUTYTIB
13 TMO3UIII{ 3arabHOIIOJICEKHX, IEMOKPATUYHUX LIHHOCTEH, IPIOPUTETY MpaB i cBOOO
JIIOJTMHY Ta TPOMA/ISTHHHA.

ITPH 27

JIOTpUMYBAaTHCST BUMOT Tally3¢BUX HOPMAaTUBHUX JOKYMEHTIB IIIO/I0 MPOLEAYP
MIPOEKTYBaHHs, BUPOOHUIITBA, BUIIPOOYBaHHs Ta (a00) cepTudikariii aBialliiHuX Ta
pPaKeTHO-KOCMIYHHX CHUCTEM Ta iX €JIEMEHTIB Ha BCIX €Tamax iX >KUTTEBOTO ITHKITY

ITPH 28

Or1iHOBaTH €KOHOMIYHY €()EeKTUBHICTh BUPOOHMIITBA CJIEMEHTIB Ta CUCTEM aBialliifHOI Ta
PAKETHO-KOCMIYHOT TEXHIKH
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8 — PecypcHe 3a6e3meueHHs1 peaJizaiii nporpamMu

Kanpogse 3a6e3neuenns

MoxnuBuii OOMIH JIEKTOpaMH Ta CTYIAEHTAMHU MIXK YHIBEpPCUTETaMH-
napTHEpamMH, Y3TOJDKEHHS 3MICTYy JUCHUIUIIH 13  CHOPIAHEHUMHU
JTUCHUIITIHAMU PO ITFHUX HABYAIBHUX 3aKJIa/iB.

BinnoBimae BHMOraM 0 KaApoOBOTO 3a0€3MEUYEHHS MPOBAKEHHS
OCBITHBOI [iSUTBHOCTI i BigmoBimHoro piBHs BO, 3aTBepkeHHX
[TocranoBoro Kabinery MinictpiB Ykpainu Big 30.12.2015 p. Ne 1187 (B
penakuii nocranoBu Kabinery MinictpiB Ykpainu Bix 10 TpaBus 2018 p.
Ne 347)

MartepiajibHO-TeXHiYHe
3a0e3nmeyeHHs

BiamoBimae TEXHOJOTIYHMM BHMOTaM IIOJ0 MaTepiaIbHO-TEXHIYHOTO
3a0€3MeYeHHs]  OCBITHBOI  JISUIBHOCTI  BiamoBimHoro piBHa BO,
3arBep/pkeHux [locranoBoro KaOinery MinicTpiB  YkpaiHu Bij
30.12.2015 p. Ne 1187(B penakuii nocranoBu Kabinery MiHicTpiB
Vkpainu Big 10 TpaBus 2018 p. Ne 347 )

Bukopucranuss oOnajiHaHHS [ TPOBEAEHHSA JIeKWi y ¢dopmari

OpEe3eHTAalliif, MepeKeBUX TEXHOJIOTiH, 30KpemMa Ha Iwiatdopmi
JIUCcTaHiiHoro HaBuaHHs Sikorsky.

Indopmaniiine Ta
HABYAJIbHO-METOIMYHE
3a0e3ne4yeHHs

BiamoBizae TeXHOJOTIYHUM BHMOTAaM IOJO HAaBYaJIbHO-METOJWYHOIO Ta
iHopMariiHOro 3a0€3MeYeHHs OCBITHBOI JiSJILHOCTI BiJIMTOBITHOTO PiBHS
BO, 3arBepmxenux IlocranoBoro Kabinery MinicTpiB Ykpainu Bin
30.12.2015 p. Ne 1187(B penakuii nocranoBu Kabinery MiHicTpiB
Vkpainu Big 10 TpaBus 2018 p. Ne 347 )

KopucryBanus HaykoBo-texniunotro 6i6miorexoro KIII  im.
CiKOpCBKOTO

Irops

9 — AkagemMiuyHa MOOLJIBHICTEH

HauionanbHa kpeauTHa
MOOIILHICTEL

VYknageHo yrogy i3 JHIMPOBCHKUM HaIllOHAJBHUM YHIBEPCUTETOM PO
aKaJgeMiqHy MOOLTBHICTb.

MixHapoaHa KpeauTHA
MOOIILHICTEH

Crygentu OepyTh ydYacTh y TMporpamax akaaeMiyHoi MoOITbHOCTI
(Epazmyc + K1) 13 VuiBepcurerom kpainu backi (Icmanis), ykmaneHi
yroAW Tpo akaJeMidyHy MOOLTBHICTH 13 BapliaBchbkorO MOMITEXHIKOIO
(ITonpma) Ta Bumoro mkosoro Jliona (Ppanuis)

HaBuyanHs iHO3eMHHMX
3100yBa4iB BUIIIOI OCBITH

Jls iHO3eMHUX CTYJICHTIB BUKJIAJaHHS B OKPEMHX TpyIax 3A1HCHIOETHCS
AHTJIHCHKOI0 MOBOIO 3 3a0€3IMEYCHHSM BHBUCHHS YKPaiHCHKOi MOBH SIK
iHO3eMHOi. B cnibHUX rpymnax 3 yKpaiHCbKUMHU CTy/I€HTaMU, BUKJIaIaHHS
1HO3EMIISIM BEICThCS YKPATHCHKOI MOBOIO
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2. IlepeJlik KOMIIOHEHTIB OCBITHBOI IPOTrPamMu

KoMmmoHeHTH 0CcBITHBOI TpOrpaMu (HaBYaIbHI Kinbkicts dopma
Kon u/n JTUCITUTUIIHU, KyPCOB1 MPOEKTH/POOOTH, TPAKTHKH, KpEIUTIB M1JICYMKOBOTO
KBaJtidikaliitna poboTa) EKTC KOHTPOJIIO
1 2 3 4
O060B’s13k0Bi (HopMaTuBHi) kKoMnoneHTH OII
uk 3arajJbHOI NiATOTOBKHU
30 1 | YkpaiHchKka MOBa 3a poeciiHUM CpSIMYyBaHHIM 2 3amik
30 2 | Icropist HAyKH 1 TEXHIKH 2 3amik
30 3 | OcHOBH 370pOBOTO CITOCOOY KUTTSI 3 3aimik
30 4 | InozemHa MOBa 6 3anik
30 5 | ExoHoMiKa i opraizaiisi BApOOHUIITBA 4 3amik
30 6 | Oxopona mpari Ta HIUBUTLHUHN 3aXHCT 4 3anmik
307 3arasibHa T€Opisi PO3BUTKY 2 3aimik
308 Exonoriuna 6e3rneka iHXEHEPHOI JTisIIbHOCTI 2 Sanik
309 | [liampueMHUIIbKE IPaBO 2 3amik
30 10 | [HO3emMHa MOBa MPOQECIIHOTO CIIPSIMYBAHHS 6 3anik/Ex3amen
Huxa npodeciitHol MiATOTOBKH
O 1 | Buma maremaruka 18 Ex3zamen
MO 2 | ®izuka 10 Ex3amen
Mo 3 | Ximis 3 3amik
IO 4 | TeopernuHna MexaHika 10 Ex3amen
MO 5 | EnexTpoTexHika i €JIeKTpOHIKa 3 3aimik
MO 6 | Hapucha reomerpis 3 3amik
MO 7 | ImxenepHa Ta KoMm'toTepHa rpadika 4 3amik
IO 8 | Teopis MexaHi3MIB Ta MallluH 4 3amik
MO 9 | MexaHnika MaTepianiB i KOHCTPYKIIiif 7,5 Ex3amen
MO 10 | Jderani MamuH Ta OCHOBH KOHCTpYytoBaHHA JIA 5 Ex3amen
MO 11 | lNppora3zoanHaMika Ta TEPMOJIHMHAMIKA 6,5 Exzamen
MO 12 | [mxeHepH1 OCHOBH aBiallil 1 KOCMOHaBTUKU 4 3anmik
MO 13 | Kouctpyxkuisa JIA 4 Ex3amen
MO 14 | KypcoBwuii mpoexT 3 KoHCTpyKii JIA 1,5 3amik
MO 15 | KoHCTpyKIlis CyITyTHUKIB 5} Ex3amen
IMO16 | TexuiyHi BUMIpIOBaHHS Ta cepPTUQIKAIIIST 4 Ex3amen
IMO17 | MetpoJioris i cTanAapTH3AITIS 4 Ex3amen
MO 18 | Teopist aBBTOMaTUYHOTO KEPYBaHHS S) Ex3amen
IO 19 | KypcoBa pobora 3 Teopii aBTOMAaTUIHOTO KEpyBaHHS 1 3aiik
IO 20 | AeponuHamika JiTaTHPHUX arapaTiB 45 Sanik
MO 21 | AepokocMiyHe MaTepialo3HABCTBO 4 3anik
IO 22 | Iluramika mOIBOTY 3,5 Ex3amen
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KoMmoHeHTH 0CBITHBOI ITporpamu (HaBYaJIbHI KinbkicTh dopma
Kon v/n JTUCIUILTIHU, KypCOBI IPOEKTH/POOOTH, MPAKTUKH, KpEINTIB MiJICYMKOBOT'O
kBaJidikamiitHa poboTa) €KTC KOHTPOJIIO
1 2 3 4
IO 23 | TexHounorist BupoOHuuTBa JIA Ta ABUTYHIB 4 Ex3amen
o 24 Kypcoga pobora 3 TexHojorii BupoOHHHTBa JIA Ta 1 Sazix
JIBUTYHIB
nozs | bbomaint oo a i e pomdst | g |
IO 26 ES:;EIZ;;ZIHZEEEESTWIHHX YCTaHOBOK PAaKeT 1 6.5 Exsamer
IO 27 | [lepenauruioMHa MpaKkTUKa 6 3arik
IO 28 | JIuruioMHEe NPOEKTYyBaHHS 6 3axucr
Bub6ipkosi komnonenTu OI1
Ik 3arajbHOI MiArOTOBKHU
3B 1 Ocgitniit komnoneHt 1 3Y-Karanory 2 3aimik
3B 2 OcsgiTHilt komnoneHT 2 3Y-Karanory 2 3aimik
Huxa npogeciiinoi miAroToBKU
IB1 | OcsirHiii komnoHeHt 1 ®-Karanory 4 3amik
B2 | OcsitHiii komnoHeHt 2 ®-Karanory 4 3amik
I1B 3 OcsaitHiit komnoHeHT 3 ®-Karanory 4 3aimik
B 4 | OcgitHiii komrnoHneHT 4 ®-Katamnory 4 3aimik
MBS | OcsitHiit koMnoHeHT 5 @-Karanory 4 3amik
B 6 | OcsitHiit komroHeHT 6 d-Karanory 4 3amik
IIB 7 | OcgitHiit komnoHneHT 7 ®-Karanory 4 3aimik
B 8 | OcgitHilt komnoHeHT 8 d-Kartanory 4 3aimik
B9 | OcsitHiit koMnoHeHT 9 ®-Karanory 4 3amik
B 10 | OcsitHiit komnonenT 10 ®-Karanory 4 3amik
IIB 11 | OcgitHiii komnoHeHt 11 ®@-Katanory 4 3amik
IIB 12 | OcsiTHilt koMrioHeHT 12 ®-Karanory 4 3aimik
B 13 | OcgitHiit koMmnoHeHT 13 ®-Karamnory 4 3amik
IIB 14 | OcgitHiit komnoneHT 14 ®-Karanory 4 3amik
3araabHnii 00csT 000B’I3KOBUX OCBITHIX KOMIIOHEHTIB: 180
3arajabHuii 00cAr BUOIpKOBHX OCBITHIX KOMIIOHEHTIB: 60
3ATAJIBHUAM OBCAT OCBITHHOI ITIPOT'PAMH 240
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3. CTPYKTYpPHO-JIOTiYHA CXeMa OCBITHbOI IPOrpamMu

30 4 |Ho3eMHa MoBa

30 4 Ho3emHa MoBa

30 4 |Ho3eMHa MoBa

30 4 IHosemHa moga

30 10 IHo3emHa moBa

30 10 IHo3eMHa MoBa

30 10 IHo3emHa moBa

| Cemectp |l Cemectp |Il Cemectp IV Cemectp V Cemectp VI Cemecrp VII Cemecrp VIl Cemectp
T e I e 110 1 Brusa aremania N0 18 Teopia B 1 OcaiTwiii komnoweHT 1| || MB 3 Ocirhild KomnowenT 3 | | | B8 OcaiTHiii komnoeHT 8| || B 12 OcBiTHIl KOMOHEHT
aBTOMATU4HOTO KePYBaHHA ®-Karanory ®-Karanory ®-Karanory 12 ®-Karanory
. ) MO 5 EnektpotexHikai N0 19 KP Teopis 1B 2 OcBiTHii KOMNOHEHT 2 1B 4 OciTHii KoMnoHeHT 4 1B 9 OcaiTHii KoMNOHEHT 9 NB 13 OcaiTHiil KoMNOHEHT
N0 2 Dizuxa N0 2 disuka )
€NIeKTPOHIKa aBTOMATU4HONO KEPYBaHHA ®-Karanory ®-Karanory ®-Karanory 13 ®-Karanory
' N0 11 ligporasoauHamika N0 21 Aepokocmiyke 1B 5 OcBirHiil KOMNOHEHT 5 1B 10 OcBiTHilt KOMNOHEHT MB 14 OcBiTHiit KOMNOHEHT
M0 3 Ximia . ) -
Ta TePMOAMHAMIK] MaTepiano3HaecTeo F N0 20 AeponuHamika ®-Karanory 10 ®-Karanory 14 ®-Karanory
o : N0 7 luxeHepHa Ta NiranbHi anaparis B 6 OcaiTwilh komnoHewT 6 | | | B 11 OcBiTHil KoMNOHEHT
apvcHa reomeTpia roNITepHa fpadiea O-Karanory 11 &-Karanory
M0 12 IeHepHi 0cHOBM N0 4 TeopeTuyHa Mexaika ) 10 9 Mexaika marepianis i| || 1109 Mexaika marepianis | || MB7 OcBiTHit komnoxeHT 7
o 04 TeopeTudHa mexaika 2 » . oK
agiallii i KOCMOHaBTYIKM 1 KOHCTPYKWiA 1 KOHCTPYKLiA 2 aranory
no25 |H?OpM3L|,iVIHi ‘ no2s |H?Opmauiuui . 110 8 Teopia MexaHiamis N0 10 Jetani mawmH Ta no17 Merpoqorm I T— N0 22 Svamika nonsory
TeXHOAOri Ta 3arabHi TEXHOAOTI Ta 3araNbHi Ta AWK OCHOBM KOHCTPYIOBaHHA JIA CTaHAapTM3ALIA 16Tex B
. BUMIPIOBAHHS Ta TENRMITDIS
MeTaH pospobicn WETagH pospotin 110 26 Koxctpykuia 110 23 Texsionoris ; : Fno 13 Kowctpykuia JIA
NPUKAAZHOTO NPOTPaMHOro NPUKN3ZHOTO NPOrPaMHoro €HEPETHYHHX YCTaHOBOK MpoGHLTEa A Ta AUyHiB 110 15 Kowcrpywi _
3abe3neyerHa 1 330e3neyenHA 2 paKETi KOCMIYHMX anapaﬂa : CynyTH"KiB
M0 24 KP TexHonoria 0 14 KN KoHcrpykuja NA
BMpOGHMLTBA /1A Ta ABMIYHIB _
30 1 YkpaiHcbka moBa 32 3B 1 OCBITHI/ KOMMOHEHT 3B 2 OCBITHI/ KOMNOHEHT
30 2 lcTopia Hayku i NpogeciiiHim 13Y-Karanory 23Y-Karanory 30 6 Oxopora npayj Ta
TEXHiKK CNPAMYBAHHAM LWWBINIbHMWIA 3aXVCT
30 3 OcHosv 3z0poBoro 30 3 OcHoew 380poBOro 30 7 3aranbHa Teopia 30 8 ExonoriyHa Gesnexa 30 9 MignpuemHuLbKe 30 5 EkoHOMiKa |
cnocoBy KuTTA cnocoby uTTA PO3BMTKY {HIEHepHoT AianbHoCTi npaeo OpraHizaLyia BUpoBbHMLTBA

.

.

NPODECIHHOTO CNpAMYBAHHA

.

npodeciliHoro cnpAMyBaHH

30 10 IHozemHa mosa
| npodecilHoro cnpAmyBaHHa

.

npodeciiHoro cnpmyeauun}
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4. @opma arecraiii 3100yBa4iB BUIIIOI OCBIiTH

Arecrarris 3100yBauiB BHIOI OCBITH 32 OCBITHBOIO IMporpamoro "[HxkeHepis aBiallilHUX Ta
pakeTHO-KOCMIYHMX cucTeM" crermianpHocTi 134 "ABiamiiiHa Ta pakeTHO-KOCMiuyHa TexHika"
3MIACHIOETBCA y GopMi MyOMIYHOTO 3aXHCTy KBami(ikamiifHOi poOoTH. ATecTallis 3aBEpIIyEThCS
BUAYOI0 JOKYMEHTAa BCTaHOBJICHOTO 3pa3Ka TMpO MPHCY/KEHHS WOMY CTyINeHs OakamaBpa 3
NPUCBOEHHSAM  KBamidikamii: OakamaBp 3 aBlallifiHOI Ta  PaKETHO-KOCMIYHOI  TEXHIKH.
Kgamidikariiiina po6ota mnepeBipseTbcsl Ha IJIariaT Ta Micis 3aXUCTY PO3MIIIAETHCS B PEIO3UTOPIT
HTb YHiBepcuteTy AJsl BUIBHOTO JOCTYITY.

Artecralrist 31HCHIOETHCS BIIKPUTO 1 Iy OIIYHO.

5. MaTpuus BiAIOBITHOCTI MPOrPaMHUX KOMIIETEHTHOCTEN
KOMIIOHEHTAaM OCBIiTHbBOI POrpPaMu

Sgggggggggssssagagsgggﬂﬁﬁ“ﬁﬁfggﬁﬁggﬁgzﬁ
mmmmmmmmmglﬂlﬂlﬂlﬂﬂEﬂﬂﬂnnngggggggggggggggg
3K1 |+
3K2 +|+
3K 3 +|+ +|+
3K 4 + + + |+
3K 5 + + + + +
3K 6 +|+|+|+ |+ + +
3K 7 + +|+|+|+H |+ + +
3K 8 + + + +
3K9 [+| |+|+
3K 10 + +
3K 11 + + + +
3K 12 + + +|+ + +|+
3K 13 + + + +
DK 1 + |+ + + + |+ |+ + + +
DK 2 ++| |+ + + +
OK 3 +|+ + +|+ |+ + +
@K 4 +|+| |+ + |+ +
®K 5 + | ||| ||| +| |+
@K 6 +|+| |+ +(+ |+ |+ +|+| |+|+ +| [+]+ +
®K 7 + + + + |+ |+ + +
DK 8 + +|+ + + |+ +
DK 9 + || | F|F| |||+ + +| |+
®K 10 + + + + |+ |+
DK 11 + + + +
DK 12 + + +
@K 13 + + + ] |||+ +|+ +
@K 14 + |+ |+ + + |+ + |+ |+ + +
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6. MaTpuus 3a0e3ne4eHHs] NPOrPAMHMX Pe3yJIbTATIB HABYAHHSA
BIINOBITHUMH KOMIIOHEHTAMH OCBITHBOI IIPOrpaMu

301

302

303

30 4

305

306

307

308

309

3010

o3

1104

105

106

no7

1Oo8

o9

mo10
mo11
1012
o 13
0 14
o 15
o 16
o 17
o 18
o 19
o 21
o 22
o 23
o 24
o 25
10 26

+| MO1
+ | MO2
+ | 11O 20

ITPH 1

ITPH 2

+

ITPH 3 + +|+

+
+
+
+

ITPH 4

+
+
+
+

ITPH 5 +

ITPH 6

IIPH 7 + +

+ [+ |+[+
+
+
+
+
+
+
+
+

ITPH 8 +

ITPH 9

+
+
+

ITPH 10 + + +

IIPH 11 +|+ +| [+ |+ + +|+

MPH 12 +|+ +| |+ +|+ +

ITPH 13 + + +

IIPH 14 +

ITPH 15 + +

ITPH 16 + |+ +

ITPH 17 + + + +

ITPH 18 + + + |+

ITPH 19 +|+ +

ITPH 20 + +

ITPH 21 + + |+ + |+

TPH 22 +| |+ + +|+ I+ +H|+] [+

IIPH 23 |+

TIPH 24 +|+ +| [+ + +

IPH 25 +|+ +| [+ + +

ITPH 26 +(+|+

MPH 27 +| ||+ [+ + +|+

ITPH 28 + +
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