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TIEPEAMOBA

OcsirHro-HaynoBa fiporpaMa <Marepiano3HaBcrBo> po:po6reHa [poeKTHoIo rpyfioro y
cruaAi:
f o;roea npoexruoi fpynu :

Axouiu Cepziit Bonodu.vtuporutt. iloKTop rexuiuur{x HayK, npo$ecop, axaAeuix HAH Yxpaiuz,
3acrynHr4K Ar4peKropa IHcrnryry eneKrpo3BaploBaHHr iu. e.O. fiaroua HAH Yxpaiun, rapaHr
ocsirnro-HayxonoT rporpaMl{.

t{leuu npoexruol rpynu:
[Iosunrcoe Banepiil,{uumpoeuq, AoKTop rexuiqHnx HayK, axaAenair HAH Yxpaiun, 3acryuunx
Ar4peKropa Iucruryry eneKrpo3BaploBaHHt irr,r. e .O. flaroHa HAH Yxpaiuu.
Mineuiu Onercciit Cepziiloeuu, AoKTop rexniqsux HayK, c;rapumfi. Aoc.niAuun, uponi4nufi
nayronufi cninpo6irnnr Incruryry eneKrpo3BaproBaHHs inr. e .O. IIaroHa HAH Vrpaiuu.
Rocmiu Banepiit Auamoniltoluq, IoKTop rexniurnx HayK, crapuufi riayxonufi cniepo6irnux,
nponi4Hufi nayxonuft cniepo6irHrzx Iucrnryry eneKrpo3BaproBaHH.s itvt. e.O. llarona HAH
Yxpainu
Caeuqurcuil Bircmop Bonodu.uupoluq. RaHAr.rAar rexHir{Hr4x HayK . crapmui,t Aoc:riAslix, ctapuuit
uaynonuft cninpo6iruur IHcruryry eneKrpo3BaproBaHHq iNa. e.O. flarona HAH YrcpaiHli.

!o pospo6nn Ocnirnro-uayxonoi rporpaMll 6ynu 4o4arrono salyueni:
Kopdnx Onerccaudp Auamoniiloruq; AoKTop rfi:uro-ir,rareMarl4qHl4x HayK, analertit< HAH
Vr<parHu. AupeKrop Kuiecrxoro araAeuiqHoro yHinepcrlrery.
O.neuuyx Onexciit Eopucoeuu. xepieHur R&D siaai,'ry TOB <fllasHaaTex>.

Ocnirnq flporpaMa yxBadreHa

B.reuorc paAoro Iucruryry eneKrpo3BaproBaHHfl iu. €.O. flaroua HAH Yxpaiuu
sfu ),e.0?. ADtry nporoKonNs /6

Peuenrii'-eigryxn crefr nxor4ep in
1. PeueHsig Qipcmoea Cepzin Onercciiloeuqd, AoKropa tfi:nxo-uareMarllqHl4x HayK, npo$ecopa,
axaAenixa HAH VxpaiHu, sacryrrHr4r(a Ar4per(Topa Iucrnryry npo6:rev rraarepia-irosHaBcrBa

irra. I.M. lDpauueeuua HAH YrcpaiHu.

2. Peuensiq Xox.noea Marccu:va Audpiuoeuqa, KaHLt4Aara rexHiqHHX HayK. crapluoro HayKoBofo

cninpo6irHnKa eilliry $isuxo-H,teranypriilur4x npoqecin :eapronaHHq rerKux Mera,qie i cunaeis
Iucruryry eneKrpo3BaproBaHH.s iru. e.O. llarona HAH YxpaiHn, lo:ronn paAI,I MonoAI4x BqeHI4x

eiAAireuHs Marepiano3HaBcrBa HAH Yrpaiuu.
3. Peqen:ig Koeanauyrca,\uumpa Bircmopoewta, rupeKlopa IIpAT "HBO "9epnoHa XBI4rt".
4. Peuensi.s Kauda,ryu Cmenaua Muxailnoeuqc, AoKTopa $inocoSii, nunycr<Huxa acuipanryqn,
cneuia,'rcHicrs 132 Marepia,ro3HaBcrBo, IHcruryr eneKrpo3BaploBaHHt iru. e.O.IIaroHa HAH
Vxpaiun.
5. Peqensis Maxueuxa Onerccin Onezoeurta, acnipaura nepmofo poKy HaBr{arHfl, cueqia,rrsicrs
132 Marepia,rosuaecrno, Iucruryr eneKrpo3BaproBaHHq iu. e .O. flarona HAH YxpaiHn.



I. fIPOAIJIb OCBITHbO-HAYITOBOI IIPOIPAMI4
si cneqianruocri I32 Mnepiarosuascrpo

I -3aransua i uiq
flosHa Ha3Ba 3BO ra i Incrraryr eneKrpo3Bap,ora"";

Hayx VxoaiHu
Crynins nuuroi oceiru
Ta Ha3Ba Kna,riQiKarlil
MoBoro opuriu

Crynius - Aor(rop $inococpil
Kna,riQ i xa{ir : loxrop Qi,roco$ ii : uarepi a,ro3HaBcrBa

OQiuiftua Ha3Ba
oceirHroi rrporDaMr.l

Marepiano3HaBcrBo

I{urcl/pineur
ocniru

(QF-EHEA) - Third cycle;
ualifications Framework (EQF-LLL) - Level g

- sa HaqioHanbHoro paMKoro xna,rir!ircauiz vrcpaiHra - g pinenr;
-:a Qualifications Framework for the European Higher Education

Tun AunnoMy ra o6cqr
ocsiruroi rrporpaMn

{rannolr AoKropa $inocoQii,
OcsirHs cKnaAoBa 48 xpe4raris €KTC, HopMarr4BHraft repnrin niAroroexu
4 poxz.
Hayxoea cKnanoBa nepel6a.{ae npoBeAeHHq BrracHofo HayKoBoro
:tocriA>xeuHq ra oqropMneHHr fioro pe:y,rsrarie y eumr4i lNceprauii.

HaqeHicru Ceprr.r$ircar
28.08.2021

rpo arcpeAuraqiro ocairHsoi nporpaMr4 l\e 2210 eia

HassHicrt cryrreHr uaric
Mosa(u) B[KJraAaHHfl
Tepnain AiT ocnirurol Ao 01 .07.2027 p.

InrepHer-aApeca
nocrifinoro
posNriueHHq ocsirHroi

https:i/paton.kiev.ua/aspiratura-i-doktorantura/navctralni-pt-ani-ta-
programmi/

2 - Mera oceirHroi
fIilrorosxaBacoKoKBa,ri$ixonarruX,KoHKypeHTocIIpoMoo(
ceiroenfi HayKoBo-oceirHifi npocrip npofreciona-tin. 3AarHux Ao cauocriftnoi uayxono_
AocltAutzt-ltxoi. HayKoBo-opranisauifiHoi. ne,taroriqHoi ra npaKrhrrHoT liqrrrHocri e ralysi
uarepia,ro:HaBcrBa.

crnxa ocsirHrol n3-
Teoperuvnuft :micr rpeAMerHoT o6;racri - @
npuxna4ui acrreKTr4 xapaxrepu:aqii Ta MoAenloBaHHr nrarepia,rin i
rexHorori.{Hr4x npouecis e NaarepialosHaecrsi ra cnopilueur4x faJry3rx
AJrrr BU3HaqeH Hq 3aKOHOHaipHOCrefi $oprrlysaHHr crpyKTypu traarepia-rrin n
Hepiauoeax<Hrix yMoBax Ix cuHre:y, o6po6xv, 3'egHaHHff Ta ocaAXeHHt
noxpunin, AiarHocruxu, [porHo3yBaHHr ra onuruigaqii eJracrl{eocrefi .

I{ini uanvaHHfl - $opnrynauHs rur6oxr4x reopervr{Hr.{x 3HaHE,, yuiur ra
HaBr.rqoK s rrlarepia-no3HaBcrBa ra cnopi4ueHr4x fanyseit, rxi neo6xi4ni
Enfl' onucaHH.f,, rrpofHo3yBaHHq, ynpanniuHr ra ofrrr.rMisarlii crpyKrypr4
Ta Brracrr{Bocreft MerarreBr{x i HeveraleBr4x Marepianis e flpolleci ix
cr4HTe3y, o6po6rcu ra 3'eluauHn; Ha6ynn KoMnereHTuocreil,
neo6xilHrax Anr oprani:auii ra npoBeAeHHs HayKoBr4x nocni4rxeur,,
BrrpoBaA)r{eHHr inuoeauifiHux po:po6orc; oeo,'roAiHHf, MeroAonOrierc
HayKoBo-ocsirHtoi AiqrsHocri.

o6'enr(u) BuBqeHHfl ra (a6o) 4irrsHocri: crpyxrypa ra Brracrraeocri
MareplanlB, uro Qtopn,Iyrcrrcl e uepieHoBalKHr{x yMoBax cr4HTe3y,
o6po6xn. 3'enHauHl ra ocaAlreHHg noKDtzrris.



Merogu, saco6u ra rexHo!'roriT - MeroAl4 aHa,risy, cr4HTe3y, HayKoBofo
nporHo3yBaH Hq. reoperH q H i ra exc n epnMeHTa,TbHi ueroAra ra MeroAI4KI4

eupirueHHr npo6,lernr npeAMerHoi o6,racri, 3oKpeMa MareMaruqHoro ra
Qi:nuHoro MoAeruoBaHH-s, Aoc,'riANeHH.s crpyKrypr,r, $isuuuux,
uexauiuuux, QyuxqioHa:nuux ra rexuo.noriqHrax sracrusocrefi
irrarepia,rin. Texnonorii reprvriuHoi o6po6xu MeraJreBr4x ra HeMeraJreBI4x

rrrarepianin, KepyBaHHx ix crpyxryporc Ta BJIacrI4BocrtMI4, BI,IroroBrIeHHfl

nrapo6in 3 Hr4x. Cyracui MeroAr{ ra rexHororii opraniraqiftnoro,
iH$opNlarli[Hofo, MapKerr4HfoBofo, [paBoBofo sa6e:ueqeHHs
eupo6unqrna ra HayKoBr4x AocriAxesr, o6po6r<u pesymrarin
nunpo6ynaHr, nupo6ur4rlrBa, Aiarsocrlrxl4 Ta KoHcrpyroBaHH.fl e raly:i
lrarepiarosHaBcrBa.

Incrpynaeurr TL o6,'raAHaHHq - o6raAHannfl. rlrfl. anarisy xiuiqHoro ra
$a:oeoro cKiraAy, crpyrirypr4 ra lrixpocrpyKrypll, a raKox Irrexaniuuux,

$i:rauurax. rexHo,rori.ruux i QyHrcuioHa,'ri,Hr4x Bracrr4Bocreft varepia,rin,
B ToMy quc,ri. e o6"nacri 3'e,fuaus. nic:rq iraexaHi.rHoi ra repuiunoi
o6po6xrz. Iu$opn,lauifiuo-ronayHircauiftni rexsororii ra rro6ansiri
iH$opruauifini pecypcr4, rrlo Br4KoprlcroByrorbcq y
HayKoBo-AocriAnnx i oceirHix rpo{ecax.

eupo6uuuux

OpieHrarlia oceirHroi
IIDOfDAMII

OceirHro-HayKoBa

OcHosHr.rfi Qoryc
oceirnroi nporpaMrt

feurJ\a ra npouecr4, noe's3aHi : tpoplrynaHHsM crpyKTypli ra
BJracrr4Bocrefi Nrera,reer4x ra HeMera-rleBux uarepia,rie, nulotoeJleHHgM,
3'eAHaHHsM, rrlexauiuuoro ra repuiuuoro o6po6xoro, excn:ryaraqierc,
nunpo6ynaHH-f,M, rexniqriorc Aiarsocrnroro, yrurisaqiero ra arecrauieio
nrarepia,rin ra nupo6in 3 Hr4x.

Knnrtoei cnoqa: uarepia,rosHaBcrBo, ruexalriqna inNenepir, MeraJII4,

cilraBr4, noKpHTTfl, crpyKTypa uarepia,rie, xiuiuuufi cKJIaA, $a:onrzft
cKJran, rf asoei neperBopeHHq, 4iarpana pieuonaNuoro craHy,
Hepiauonaxruuil craH. HauoH,tarepialu" HaHocrpyKrypa. reprutiuua ra
TepMo-Mexasiqua o6po6ra. $yuxuior-rzursHi BiIacruBocri. naexaHi.lui

BracruBocri, 3'eAHaHsr ruarepia,rin, $paxrorpaSi.a nonepxui
pyfiHynannr. nlacrnuuicrl,, rnepAicrr, xoun'rotepue MoAeJIIoBaHHt,

MareMarr{r{He MoAerroBaHHq, $isnune MoAerroBaHHs, HaIIpyxeHH.f,,

rpirqunn, 3oHa repMiquoro BTIJIHBy, HepyfiHinHi nreroAu. KoHTpoffo
lpoueciB pyfi HysaHHq Naarepianie.

Oco6nreocri
rIporpaMrr

flporpanra no6yAoBaHa Ha naixrnncquuiHapnouy ui4xoAi, o6'eAnlror{I4
3HaHH.rr s uarepiaro3HaBcrBa, Si:rauuoi xil,tii, N.texaui.{Hoi inx<enepii ra
iH$opruaqiftsr,rx rexnororifi. BoHa cIIptMoBaHa Ha po3Bl4rox gAarHocri

iHrerpynaru qi Aucquuiriu Anfl rIpoBeAeHHt rleperoBl{x
(pyn4arrreHraJrbHr4x i upux:ratnux 4oc.ni4NeHs, 3oKpeMa n rany:i
guzafrny, xapaKerpr.{3erlii, 3'e4uaHn.a ra o6po6xra uarepia.nin,
rpoeKryBaHHq, MoHTaxy ra rexuiquoi Aiaruocruxu xoucrpyxqift,
po:po6xu iuHoeauiilHr.rx rexuo,rorifi Ans eupirueHua aKTyanbHl4x

HavKoBux i noovncroanx uNnlrtzKie.

4 - Ilpuaauricrs BlrrrycKHnxie Ao rrpaueB,rauryBaHHfl Ta rroAaJrbtloro HaBqaHHfl

llpugaruicrb Ao
IIparIeBJramTyBaHHs

Bunycxuurcu Moxyrb safiwaru iloaa1v (eiarosiaHo Ao K:racuSixaropa
npo$ecifi Yxpainrz [K 003:2010):
2149.1 Hayxoei cniepo6irHunlr (rary:l uarepialo:Hancreo)
21 49 .2 Iu >xeuepn ( ra,ryr s u arepi a,ro:uancruo)
1237.l fo,roeui Saxieui - xepinunxl4 HayKoBo-Aoc:riAuux ni.qpos.4irin ra
niapo:ainiB 3 HayKoso-rexHiqHoi niArorosKla eupo6unqrea ra iHmi
xepinHuru
1238 KeoieH14Kr4 nooeKrie ra rDorDaM



5 - Brm.naaaguq ra ouilrroeanufl
Burcragannr
TA HABqAHHfl

Jlexuii, npaxrzuHi. na6oparopui 3aHfrr'tfl, cauocrifisa po6ora,
eKcilepr4Meura-nrH i Aoclilx<esHs" B14 KoH aHHq Ar4ceprauifi soi po6oru.
HaeqauHs qepe3 canaocrifini Hayxoei Aoc,qiANeus.s, yqacrb B HayxoBr{x
rrporpaMax i npoexrax. npe:enrauiro BJracHofo HayKoBoro 4opo6ny Ha

ceuinapax ra xou$epeHuiqx.
Ouinronaunq Pefirunrona cl{creMa ouiurcsaHHr: rr{cbMoei ra ycHi exsalreHra (saniru).

noroqui :nila npo Br4KoHaHH-s aocnilHoi cxraAoeoi, 3axucr lraceprarlii.
6 - Ilporpamui xonrueresrnocri

Inrerpalrua
KoMrrereHTHicrs

3narHicrr po3B'q3yBaru KoMnJrexcHi npo6,'reMr4 B ra,rysi naarepia,ro:HaBcrBa,
npoBoAr4Tr4 aoc,rilHo-iHHoeaqiftuy Aiuruicrr, uo lepel6auae rlu6oxe
lepeocMrrcJreHHr HarBHr4x ra crBopeHH{ HoBr4x qinicHr.ix 3HaHb rala6o
npo6ecifiuoi npaxrnxn.

3ara.nrsi KoMrrereHTnocri (3K)
3K01 3Aarn crb rrpaurcBarrr B xouan4i, $opnrynaru no:nrunni ei4HoneHHq 3 KoreraMr4
3K02 3Aatr crb no 6e:nepepeuofo caMopo3Bnrxy ra npo$ecifinoro caMoBAocKoHareHH-s
3K03 Bucor<ufi cryniur, cauocrifiuocri, axaAenaiqsoi ra nporbecifiuoi lo6poqecsocri.
3K04 Bi.qaanicrr po3BI4rKy HoBHX iaefi y nepeAoBr4x KoHreKcrax npo0ecifiHoi ra uayronoi

lirm,Hocri.
3K0s 3larHicrr [poBoAI4TI4 rpuruvuuft aHa,ri:, orriHxy i cuHres HoBr{x ra cKnaAHrEx iAefi s

uarepia,ro:uaecrei ra cnopiAHeHr4x rany3rx.
3K06 3AarHicrs nepeocMr{cJrroBarr4 HaflBHe ra crBoproBarr4 HoBe uinicHe 3HaHHr rala6o npo$eciftuy

TIDAKTPIKV.

3K07 3aarH cTb po3poonflTr4 npoeKTH Ta ynpaB[flTrl Ht4Mr4

3K08 3Aarnicrs BHKopucroByBarrl cyuacHi MeroAr.r i rexsororii Hayrcoeoi ronaynircaqii yxpaiHclxoro
ra isogelrsrdMr4 MoBaMI4.

3K09 3Aarsicm ilnaHyBaru ft opraHisoByBarl4 po6ory AocriAuurlrxux Korexrxsig s pineHnr
HayKoBr4x i nayKoeo-ocsirgix 3aBnaHb.

3K10 3aars crb Ao carrrocrifiHofo ocBoeHHfl HoBr4x ueroAin Aoc:riANeHHq
3K11 3aarn CTb IIPAUrcBATI4 B M1XHAPONHOMY KOHTCKCTI

3K12 3.qarH crr cri,qyearr{ erHr{Hr4M i npaeoautr HopMaM y npocbeciriuift lis,rtHocri
3K13 3laru crb Ao no[ryKy, o6po6neHHr ra KprrrtlqHofo aHzurisy iuSopMaqii s pi:sux A)r(epen
3K14 Cucreunufi nayxosIaft cnirorrql ra 3araJTbHoKyrbrypHfifi r<pyrosip.

(Daxosi KoMnereHrnocri cneqia,rrnocri (@K)
oKO1 YruiHu.s [poBoAHTr4 HoBaropcbxi 4ocni4NeHHfl, ulo cilpr4grorb crBopeHH]o HoBr4x 3HaHb y

uarepianosHaecrei ra cyui>t<unx uixcAracurn,riHapH[x rany3sx, i nuxoplrcroByBarra orpuuaHi
pe3ynbrarr4 A,rs niAeraueuHr eSercrneHocri cyqacHHX enpo6unuux npoqecie.

oK02 3Aatricrs cavocri fi Ho :Aifi cHFoearLJ

cnopi4ueuux raiiy3qx, cnprMoBaHy
exolorii ra cycni,rr,crea.

iHHoeauiiauy ainrsHicrr y crfepi r'larepia,rosHaBcrBa ra
Ha po3B'r3aHHr aKTy&qbHr4x npo6,rerr,r npoltuclonocri,

@K03 3larsicrs iHiqiroearfl, pospo6nxrr4 Ta peanironynarr4 KoMr]Jrexcui

ocsirHi rrpoeKTr4 s lrarepiano3HaBcrBa ra cnopi4ireHux raly3efi,
nareNnoT axaAenri.{Hoi lo6poqecnocri ni,q .{ac ix pea,risauii.

Aocrirnrarlsxi, inuonaqifi ui,
ni4epcrno 3 Iorpr4MaHHflM

oK04 3Aarnicrr Ao Kpr4rnr{Horo ocMlrcreHH.fl HayKoBrrx $axrin, rinore3, reopifi y upoQeciftnift
Ai-fl,rrHocri s cdepi narepizuro:HaBcrBa ra cnopilueHux fary3qx.

@K05 3Aarnicrr y3aranbHroBarrr pe3ynbraru cyqacHr4x Aoc,riA>xesb crpyKTypr4 Ta eracrusocrefi
rvrarepia,rin 4m eupirueHHr HayKonux i npaxrr4qHnx npo6reu, sa ocsoni $yu4arraeuraJrbHr,rx ra
cneuialrszx 3HaHb, cr{HTe3yBarr4 Ta crBop}oBarr{ uoni uarepiasm za4ar'oro SyHxqiouamnoro
IPT3HAIICHHq.

oKO6 3larnicrr BneBrrflTr4, eraBrrLr ra nupiruyearu npo6neMrr AocniAsuqrxoro xapaKrepy n c$epi
uarepiaro:HaBcrBa ra cnopilueH14x ralry3sx. orliHioearv ra:a6e:neuynarn sKicrL,

Br4 KoHVBaH Hx aocr if,>xeu u.

@K07 3larHicrs ouiHroearul pieeHs BracruBocrei'i $yHrcuioHarbH14x varepia,lie na ocHoei icuyrouax
ra cneuia,rrso pospo6reHfix uolelefi .



oK08 3larnicrr [poBoAr.rru reopeilruHi N excne
rconrn' rorepHe MoAeJrroBaHHr v arepia,ro: H aBr{r4x 3aAaq.

oK09 3.qarnicrr Ha ocHoei $yuganaeHrarbHr4x ra cneuia,rbHr4x 3HaHb rrpoeKTyBawr ra crBoproBarrl
uoni n,t arep ianu zanasoro $ynr<qio salrHoro rt pr43Har{eHHq.

oKl 0 3.qarnicru BI4KopIrcroByBarI4 noeirni MeroAH AocnilNeHs N,rera,ris i cnrtaein B HayKoBo-
AocniAHr4 rlr rcifi ra iHnoeauirlHift lis,rsHocri.

oKl 1 3Aarsicm BrI3HaLIarI{ i oilinrosarv aKTyanbHicrr HayxoBofo Ha[pqMy ra npaKTrrque 3HaqeHHq

Aoc,'riAx<egr.
@Kl2 Ha6yru rortyuixauiftsux HaBrar{oK Arrt

HayKoBr4x ra iunosarlifi Hrax pe:y:nrarin,
Sopyuax, xouSepenqixx i cevrinapax.

eSexrunHoro uy6liuHoro ilpeAcraBJreHHr i :axrzcry
sncryn in Ha eirqr4sn flHtrx r a n r i Nnapo.unirx HayKoBr4x

oKl3 3AarHicm cauocriitHo nnaHyBarr4 Ta :AiilcHroearu
po:po6;irrn. anarrryBarv ra BnpoBaAir(yearu eSercrrznHi
rexuo,rorii e oceirHiil npouec :aK,raAie ehuloi oceiru.

HayKoBo-ITeAafoflr{Hy At{JrbHlcTb,
nenaroriqHi naeroArarcz fi inHoeauifiHi

oK 14 3Aarnicrr po:po6,rxru
crBopeHHr, o6po6xu
KoHKperHoro eupo6y.

onrrzui:yealz inHosaqiilHi
3'e4HaHru Haarepia,rie 3

HayKoMlCTKl TexHOJrOrFrHt npOqeCU

BpaxyBaHHflM rrpoeKTHr4x Br4MOf

TA

TA

nn'.
AO

7 - Ilporparvrui pe:ylbrarn HaBqaHHfl
3HaHHq

PHOI MeroAux auali:y ra
uarepia,rosHaBqrrx ra
Henosuoi iu$opuauii.

cr4HTe3y 3HaHb tlpu BripllxeHHl rrpooneM
uixAncqunninapuux 3aAaq, B ToMy uuc:ri, 3a

B IIIUOOKOMY KOHTCKCT1

yMoB HeBr4gira.{eHocri qu

PHO2 MeroAolorirc nouyxy, o6po6:reHHf,, aHa,ni:y ra crrHre3y in(popuauii e cneqianbHoMy ra
l,t i xtAI,IcUunlinapsorr,ry ro nrexcri.

PHO3 TaKO)K MeTOIOJTOTIO

y c$epi lrexaniqsoi
3aralrnzx npuHqunin ra MeroAr4 Naexani.{Hoi iHNeHepii HayK, a
HayKoBHX Aoclri.qxesr, 3acrocyBarr4 ix y BnacHr{x Aoc:riAxrenusx
iirxeHepii ra y BnKnaAaqrxifi npaxruui.

PHO4 @isuuuux, xinai.{HHx ra MareMarr{r{H 14x npu Huunie varepialo:HaBcrBa.
PHO5 HoeirHix ceirosux ifocrfHeHb HayKr4. rexuixrz ra rexHoJrorifi e ranv:i nrareoia-no3HaBcrBa ra

cyuiNuux c$epax.
PHO6 Cyuacuux nteroAie reoperl4qHoro ra eKclepr4MeHraJrbHofo 4oc,ri4x<euur crpyKTypr4 ra

BJracrr4Bocrefi naareniar i e.

PHOT 3axoHontipuocrefi KepyBaHHq cKnaloM. crpyKTypolo ra Brracrr4BocrsMr4 vrarepia,rin pisuoi
rIpHpoAr4 ra SynxuioH aJ'r bH o f o npr43H aqeH H r.

PHO8 QyH4aueuraJlbHl{x npauilunie Si:uuuoro, MareMarr4qHofo, Si:uro-xirr,riqsoro ra
iuirauifi noro MoAenroBaHH.f, .

PHO9 Cyuacuoro craHy nrarepia:rosHaBcrBa ra Kpr.rrepiie niA6opy uarepiany, BKJrroqarcqu uosi
KrIacI4 HaHoMarepialin, KnacrepHnx uarepialin, xoruno3raUifinux, 6ararourapoBr,rx ra isrrux.

PHlO Ocuosnlax rronoxeHHb cyqacHofo ruarepia,rosHaBcrBa, BrrJrr,rB nepinuonaNnrax yMoB
orpI4MaHHt uarepia,rin Ha ix crpyKrypy ra eracrueocri, rexHororiqui ilpoqecr4, rrlo
:a6e:neuyrors seo6xilHi yMoBrr orpr{MaHHr n,tarepia,ris 3 KoMnJreKcoM elacranocreft,
ueo6xiannx Ars ix npaxruqHofo BlrKopr4craHHr.

PHl ] Texsororiqsux
uaponoi $az^,
eupo6is.

[poUeciB orpnMaHHr uarepia,rie y
HATIJTABJICHH'M. IA3OIIJIA3MOBI{M

surrs;.i roxpurrie urrsxoM ocaAXeHHrM 3

HaHeceHH.f,M i nonepxuenoro o6po6xoio

PH12 CyuacHux yrBJreHHb npo HaHocrpyKrypoeaui varepia,ru, ix xapaxreprrcrr4Ka ra MeroAu
OTOI4MAHH'.

PH13 OcHoeHux norou(eHHb npo ir.rexaHi.rHi i rpi:nuHi xaparflepncrr{Kr4 uarepia-tin, uero4in
Bri3Har{eHHq xapaKTepHcrr4K r',Iarepianie. ereN,,eHrie KoHcrpyKuifi ra norpurrin.

PHI4 OcuoeHrax npoqecin Heo6xiAHux Anq :a6e:neqeHHr QopvynaHHq Hepo3'eMHr4x 3'eAHaHr e

rneplifi Sasi, naero4ie, sxi 3a6e3[e.ryrorb BcraHoBJreHHr $israuHoro KoHTaKTy uiN
roBepxHqMu, ilIo 3'e4nyrcrlcx, cnoco6is aKrueisarlil guSysiftHoi plxnnnocri aroMie e goHi

3'eAHaHHt, ailaparHl4x :aco6ie 4rx peari:auii npoqecy aurbysifinoro 3'e4uaHHs Marepiaris.



Oco6nlisocreil oTpIlMaHHt uepo3'euuux 3'eAuasr uarepia,rtr MeTOAoM IIa{HHt'

oco6nlrBocrefi orpr4MaHHfl Hepo3'eMHr4x 3'e4uaHr vrarepia,rin TIJIaBJI9HHflM B yMoBax

eiAcyrHocri rpanirauii ra nia BoAoIo.

@apIoBaHHsHI43bKoByfJIeIIeBI,IXKoHcTpyKI{tiluuxctalefin1ABI4xIeHo1Ta
Br4coKoi rraiqnocri, oco6llleocri npoUecy 3BaproBaHHq B p9aJIE'HI'IX yMoBaX MoHTaXy'

rrpr4AarHocri lo 3BaproBauHfl JrefoBaHnx i sucoKoJleroBaHl4x iKapocriftxux ra xapoMiuHl4x

cianefi, oco6rureoctf :"up*ouaHH.f, Br{coKoByfneueBl4x ctalefi, 3Bap}oBanbHl'{x Marepia-,ris lrq
nMaHHq HepO3'eUsHX 3'€AuaHs 3 HanepeA 3aAaHuMii BIaCTI4BOCTqMI4.

Oco6rueocreft 3BaproBaHH n rl,fiaHy ra ftoro cn:raeie. Sisrarco-xirnliqsltx ocHoB npouecy

3BaplOBaHHl tiixe1eeux Cn,raeie. OCO6,rheOCrefi 3BaprcBaHHs a,lnuiHiesnx Cn'tanie,

oco6nl4Boctefi 3'eAuaHHt ryron,taBKI4x W
ffi$iauurruxXapaKTepI4cTI4KMaTepia.nin,ixnonsyuocri,rpunalot
nriUHicri, craruqnoi i Uuxniqsoi rpirqunocrifiricri, Mano- i Oararo Ut4xJ]osol BTOMII;

oco6nr4Bocreft pospaxyimy rrriqnocri seapHr4x KoHcrpyKuift upra pisnrax 4eSexrax,.soeHiurHix

yMoBax i cnoco6ax HaBaHTaxeHHq; eneMeHris Naexauixu pyfiHyeaHtfl; po3BI4TKy rpiul'rHl4 IIpH

cTaTr4r{HoMy ra unxlir{HoMy HaBaHra)KenHi; nepelpyfiuinnoro cTaHy i pyfiuynaHux rtarepialin

i :napuux 3'egnaus, ereMeHrie xeauroeoi rraexasiru pyfiHynannn; lygoB],1 TBepAoro rina'

4erfenrie peurirru, er4H[xueHus i po3Br4TKy uelli:rluocrefi, KBaHTyBaHHf, npouecy

pyfruyraunx; xlacu(pixaqii er.iAie i Merolis nepyfininHoro KoHrpoJIIo ra .4iaruocumu :
ouisxolo 3anI4IIrKoBoro

PH18

. ^ '- 
:

npla"U"nie oprauisaUiT rolryuixaqii lepNasHoro ra inoseunprrul4 MoBaMI'I y roMy ql4cnl y

uix<xvllryDHoMY cePeAoBI4IrIl

lHoseprny MoBy Alrs npeAcraBneHHr HayKoBnx perl,rurarie e ycHifi ra uhcllaosifi (bopr'{ax'
"K nPoSeciftHoi.flx [pOBOAHTtt iS niA,rer,rltun 3AHflTTfl 3 MeTOrc IIIABI4UIeHHt plBHq l]

B@o6ronopronaru:$axinrIsNaniueQaxieurMlIpe3ynbTaTI4Aocn1A}I(eHb,
nayxoni ia np"nnaani npo6:reuu naarepiarto3HaBcrBa Aep)KaBHoIo ra iuoseNaHorc MoBzMI4,

rcea,riQircoeano eiao6paxarr4 pe3ynbrarr{ noc,riAixenb y HayKoBrax ny6nixaqisx n nponi4unx

HayKoBI4X BI4AaHHfx.

Bur<opncroByBaTr4 Heo6xiaHi a:Ifi o6rpyHTyBaHHq BI{CHOBKIB

Teoperl4qHofo aHalisy, eKclepI4MeHTaJIbHI4x AocliA>xesl
AOKa3I4, 3OKpeMa, pe3ynbrarl',I

i uareuau4qHoro rala6o

rcoMn' rctepHo f o MoAe JIIoBaHHt, HassFI i eMnlp4:llllsgl'
3acrocos rorixy ra MeroAonorllo HayKoBofo IIl3HaHHfl.

3acrocoeynatu asatiz ra cI{HTe3 3HaHb rIpI4 BI4pI[IeHH1 rpo6neu B IIII4PoKoMY KoHTeKcrl

uucni, 3a yMoB HeBu3Har{enocri qu
nrarepia-no:HaBrrl4x ra uiNAtlcqunniuapul4x 3aAaq, B ToMy

HenoeHoi in6opnaauil.
3aoesneryearu opariHa,.rsFri pospo6xra ra iAeil B KOHreKcri HayKo

Opl€*y"arrcr* cyrlacHlrx reHAeHuiqx ra norpe6ax cycni,rlcrBa 3 Merorc ix elixopl4craHHfl B

npo6eiifuifi ranysi; ilpoqBurr4 er4ury cryniHs eilnoeilantuocri sa couianrHi, xy:rlrypHi ra

exonoriqni HacliAr<rz KoMnJreKcHoi rexuiquoi Ais,'IlHocri e xosrexcri cra,'Ioro po3BI4TKy;

Br4flBr4TLr roroeHicrr Ao BeAeHHfl rexsiquoi Ai.srluocri s I4MAHHSM ETI4IIHI,IX HO

[poAyKTHBHoIonpaueroepisrrlixHaIIprMaxerpynira
xouaugi, BI4KoHyBaTu pisni Oynrcqii e rco,'lexrnei ra coUiyNai s Ui:ro['{y.

Br4cHoBKr4, o6rpynronyBarll ix Ans. $axonoi ra

Hebaxoeoi ayAl4ropii.

n,TaHyBaTI4 TeOpeTI4qHe Ta eKCIIepIIMeHTaJIlge AOCliAXeHH.f,, OUiilrcearta, aAaIITyBaTI{ Ta

3araJlbHloBaru fi oro pe3ynbrarll.
I4IITBa$opn,ryrrronaTI4BI4MofI4IIIoAopinuxBIacTI4BocTefi

HOBI4X MaTePlarTlB'

llocriftno vaocxona.r .'
leHepyBaru HoBi iaei ans onpirueuH-a HayKoBo-nocniAHtlx rpoeKrlB Ta AocnlAHI4ubKo-

KoHcrpyKropcbKI4x Po6ir



PH34 BuxopllcroByBarr4 Aepx(aBHy i iuo:errani MoBr4 Arls opraHi:auii xouyHinauil y nr.rpiureHHi

IIOCTABICHITX 3ANATI

PH35 OuiHrosaru Bn,'rr4B nepiaHosax<Hux yMoB orpr4MaHHr n,larepia,rie Ha xapaKTeplacruxu ix
po6oro:aarsocri" ra 3acrocoByBaru cv.racu i M eroar4 ix n iAstaueHH.s.

PH36 flpaxrnuuo 3acrocyBarn orpnMaHi reoperuvui ;uauus npn era6opi uarepia,rie saner(Ho eiA
peanbHr4x yMoB eKcnnyaraqii ra Synrui oHarTbH of o fl pI4 3HarIeH H fl

PH37 flpar<ruuHo Br4Kopr{croByBarr{ orpuvaui Teoperr4r{Hi sHaHHs npu nra6opi HanocrpyrKpoBaHHi{x
rrrarepia,rin Anq Aoc{rHeHHr neo6xiluoro KoMrrreKcy Bracrueocrefi lrarepianin ra MeroAH

oror4MaHHr urzx Marepianie.
PH38 llpaxruuno Br{Kopr4croByBarr4 cyvacHi anapatri saco6u Anfl Br43Har{eHHs crpyKTypHI,IX

xapaKTepacrr4K Marepia.rrie Ix uexasiqsux ra rpi:auHr{x BJracrunocrefi, po6urlt [porHo3 Ha

ocHoei Br43Har{eHofo KoMnleKcv ix eracrusocrefi rqoAo pecypcy eKcilnyarallifinux
Mox(Jrr{Bocrefi suKoDracraHHt Iraarepiarie.

PH39 flparruuuo Br43Har{arr4 yMoBr.r neo6xiaHi Ana pearisauii npoqecy :'e4Hauur uarepia-nin r
rsepaifi &a3i.

PH4O llpaxruvuo Br43Har{arr4 yMoBr{ ueo6xiani .unr pea,ri:auii npouecy s'egHaHu.a uarepiarie
MeroAoM naflHts, vin;6vparu Heo6xiaui varepia,ru rnf pea-rri:auii npoqecy ilaflHHs,
BpaxoByBaru oco6,rueocri en,'u.{ey rpaeirauii ra oror{yrcqoro cepeAoBr4rJ\a Ha Qopuynanna
Hepo3'euHux 3'eAHaHb.

PH41 flpaxruvuo Br{3Har{arr4 yMoBr4 Heo6xiaHi l,rr peani:auil npouecy s'e4uaHHt KoHcrpyxuiftuux
craleft Ta rrpoBoAr{Tr4 eia6ip 3Bap}oBaJrbHr4x vrarepia,rie Am orpuMaHHs ueo6xiAirux
Brlacrr{Bocrefi Hepos'eMHI4x 3' eAtlattr.

PH42 BragHaqaru ocHosHi rrapaMerpr4 npouecy 3BaproBaHHfl Turary ra ftoro cnranin, antoMiHiesux

cnranin, uixereezx cuasis i ryronlanKl{x ra KonbopoBlrx rraerarie.

PH43 OuiHroeara ocHosHi naexaniqni i $i:rEuui xapaKrepr4crr4Kr4 Marepiarin, ix non:y.ricrb, TpI4Bany

uiuuicm, rpirqranocriilxicrr, rlxxni.iuy BroMy; rc,'racr'rQixyBarLr ra w6vpatu loqintni y
KoHKperHr4x Br4rraAKax BLIELT i ueroAz HepyfinieHoro KoHTpoJIro, cnequQixy i uoleri
KoHTpoJIIo (liarirocrr.rru).

PH44 Bugnaqaru eKcrrepr4MeHTaJrbHo rroKa3Hr4KH uirlHocri, nllacrl4rrHocri ra e'.s3xocti pyftHyeanur
Marepiarie;

8 - Pecvpcne :a6esneqeHHfl pea,risaqii rporpaMu
Kaapone ta6e3neqeHHq BianoeiaHo Ao KaApoB14x BI4Mor uroAo ga6e:re.IeHHs npoBaAx(eHHq

oceirFrsoi,tis,rsHocri rnr eianoei.qHoro pienr BO (ao,laror< 2 to
IIiueusiftHhx yvoe). 3arBepA)r(eHHX flocraHosolo Ka6inery Miuicrpin
Vxpaiun eia 30.12.2015 p. J\r I 187.

Els pea-irisauii oceirHro-Hayroeoi nporpaMl{ 3anyr{eHo gorropin
rexHiqulrx HayK, xaHAuAaris rexniquux HayK, ABa araAettixn
narliosamuoi axalerraii nayr< Vxpaiuu.

Marepia,'n uo-
rexniqne
ga6egneqeHuq

BianoeilHo Ao rexno,[ori.{Hr4x BIIMof ruoAo uarepia-nr'no-TexHlr{Horo

:a6e:neqesH.s ocsiruroi liqruHocri eiAnoeilnoro pieur BO (aoaarox 4 Ao
IIiueu:ifinux yrraoe), 3arBepAXeHI4x flocraHosorc Ka6iHery Minicrpie
VxpaiHu sia 30.12.2015 p. J\b I 187.

B pearisallii rporpaMn saAi.sso la6oparopii IIeHrpy KotIeKrI4BHoro

KopracryB aHHs H ayKo Bl{rra o6:raAnanH.fl M Ta o 6laAsauss creft Kxoraepi s.

InQopvrauiftHe ra
HaBqaJ'IbHo-MeToAIrqHe

sa6e:neqeHHs

BianoeiaHo Ao rexgororiquux BI4Mor uloAo HaBr{arbHo-MeroAnr{Horo ra
iHsoprnrauifiHoro :a6e:neqeHHs ocsirHboi Aiq,rlHocri eiAnosiruroro pienr
BO (loaarox 5 ao IIiueH:iitHux yr',lon).3arBepAXeHI4x flocratrosoro
Ka6iHery Miuicrpie VrcpaiHu eia 30.12.2015 p. J\r 1 187.

flepea6aueHo Kopl4cryBaHHs Hayrcono-rexHi.IHoro 6i6,'Iiorexoro IHcruryry
eneKrpo3BaproBaHHs iu. e.O. flarosa HAH Vxpainu. HaeqanlHo-
MeroAr4riHe sa6esne.reHH.a 6a:yerrcs. Ha pospo6nenvrx Anfl. xoNnoi oceirHboi
KoMnoHeHTu cuta6ycax, a raKo)K rlporpaMax npaKTl4qnoi ni4roroeKl'I 3a

cneuiaruuicno.



9 - Anagelri.ura rvro6i.rc.419p

@att"" yroA rlpo axa4eltiuny r'ro6inruicrb ra npo

craxyBauH.fl. ,{onycxaerrc.r ilepe3apaxyBaHHt KpeAI4TlB' orpI4MaHI4x y

isruux sitql43Hsuux ycraHoBax.

Hauiosa-ntna KpeAHrHa

uo6in*ricrr

Ha ocuoei ABocropoHuix Aoroeopin uiN Incruryrou eneKTpo3BapIoBaHHs

iu. e.'O. llarOsa Ta HaBr{arrbHI4MI4 3aKJIaAaMI4 xpaiH-naprHeplB, yrOA npo

H,1iNuapoAuy axalenliuHy Iuo6ilrsicm. .{onycxaeucr repe3apaxyBaHHt

KpeAuTlB, OTpI4MaHI4X y 3aK HIIX YCTAHOBAX.

Mix<HapoAila KpeAIrrHa

nao6inrsicm

Ha saranrHnx yMoBaxHasqauus iuo:euuux
:.uo6ynauin BI4IIIoT

ocniru

2. TTEPEJI I K KOMtloH EHT I B OC BITHboi cKnAAOBOi
OCBITHbO-HAYKOBOI TIPO| PAMI4

ffii nporpanu (nanua,rsui

ancuun.niuu' npaKTnruo rcnani0ircaqiilna po6ora)

2

€KTC

KoA
fr,|,8

1
3 4

l. 06os'sgxoni (Hopil{arusHi) ocBirHi ItoMnt

L.1. IIsru garalssoi niAroroercu
)HeH'fi,I

K30r Inosenna MoBa 3a SaxoeuN{ cnpqMyBaHHtM 8 EK3AMEH

K302 Oinocotbis 6 EK3AMCH

K303 MeroAonoria uayxonux Aoc:riANeHr' 3 lu$. sanix

K304 Havxoso-neAarori'{Ha rrPaKThKa
a
J auO. sa,rix

1.2. IIuK,r npoOecifi noi uilroroeru
KIIO] Crpyxrypa ra BracruBocrl Marepla,tlB B

cralri

-

CyqacHi rexHo,rorii 3'e4Haunx rvrarepizurie

Hepl BHOBall(HoMy gKSilMsn

KIIO2 5 EK3AMEH

KIIO3 Cy.racHi MeroAI4 xapaKTepl'I3arlll ry 5 EK3AMEH

2. OcsiTHi KoMnoHeHru nilsuoro eu6o PJ

KBOl OcsirHs KoMrIoHeHTa I A-naralorY 4 arft. sanix

KBO2 Ocsirnq KoM[oHeHTa 2 A-xara-norY
i
+ an6. gan K

KBO3 OcnirHs KoMIIoHeHTa 3 A-rara,rorY 4 .uu$. gan K

KB04 f)n noHer{Ta 4 A-xarajrorv AT au$.:2t K

36 (6e %)?qrerrkgafi o6ccr o6ocoq3rcoBltx ocBlrHlx KoMI]oHgHTlB:
t6 (3r %)? 17 n6cqr ocnirsix r(oMrroHeHTie etrlHoro BflOopy

51 100 %)3ara.nsnnfi o5,csr ocnirnroi cK@



3. CTPYKTYPHO-JIOIIIIHA CXEMA OCBITHbOI IIPOIPAMI4

MoBHa nigforoBxa I npogecitlHa fii4roroff{a KonilnolreHrr4 uinar**m era,sop :

t0



K*oc 3naicr uayrconoi crnaAosoi @obnca *onrporlo,,
I Busuaqesus, Ta o6tpyurynanHr reMr{

arEceprauii, a raKox po:po6xa AeranbHofo
KaneHAapHoro nnaHy ii Br4KoHaHHr.
@opuyeaHHr 3aB.4aHb .uocniAxeHH.f,. Asa,ri:
cyqacHoro craHy npo6"rrelrz, eu6ip i
o6rpyuryeanHr MeroAoloriqHux niAxoAie rurs
rrpoBeAeHHr BJracHoro HayKoBoro
AocriANeHuq. V.iacrr y Hayr(oBr4x
rcoHSepeuqisx ra ceviuapax.

3arnepANenHs iHAnsiAyanbHoro rrnaHy po6our
acripanra. 3eirynannx npo xia Br4KoHaHHs

iHlzeilyanbHoro rnaHy acnipanra 4rivi Ha
pin. HaAansg HayKoBr4M xepinHHrou
sr4cHosKis trloAo BrrKoHaHHr nnaHy. Arecraqis
acnipaura.

z BuxoHaHHq HayKoBoro Aoc,riAxenHs
eiAnoeiAHo .4o iuaueilyanbHofo rnaHy
acnipaura. IliAroroexa ra ny6nixauir
HayKoBr4x crareft 3a pe3ynbraraMr4
AocriANenHr y cneqiarisoeaHrax Br4AaHHrx.
Vqact y HayKoBr4x r<ou$epenqixx ra
cerraisapax.

3airyeaunr npo xia Br4KoHaHHq
inazeilyanbHofo rnaHy acnipaHra geivi Ha
piK. HaAaHnq HayKoBr4M xepinHr.ixonr
eucuoeKis rrloAo Br4KoHaHH-f, nnaHy. Arecraqi.s
acripaHra.

3 BuroHaun.s HayKoBoro rocriAx<eHHq
siAnosiAHo Ao iHguei4yanbHofo nnaHy
acnipaHra. lli4roronxa ra ny6niraqir
HayroBr4x crarefi 3a pe3ynbraraMz
AocliAxenHs y cneqiarisoeaHnx Br.rAaHHsx.

Yqacrr y HayKoBLrx xonOepenqisx ra
ceuiuanax.

3eiryeanru rtpo xia Br.rKoHaHHs
iu4rani4yanbHoro rnaHy acnipaHra 4niui Ha
pix. HaAaHHq HayKoBrzM repinuurou
stacHosxie u{oAo Br4KoHaHHfl rrnaHy. Arecraqi_s
acnipanra.

A.+ CucreN,tarn3auiq HayKoBHX pesy:rsrarie
acnipaHra ra ix o$opu,'reHur y eur,'t.sAi

auceprauii, oqiuxa noBHoru euceirreHHq
Aoc:riAx<euHs B HayKoerax ny6nixauiqx :ri4Ho
3 qr4HHr4Mr.r Br4MoraMr4. Bnpoea4NeHHr
orpr4MaHr4x pesynrrarie y npar(raKy ra
orpr4MaHHr ui4rnep4Nyror{t4x 4oxyueurin.
flilroroeKa 4oxyueHrie Anfl nonepeAutoi
eKcrreprr43r4 gtlcepraqii. Hayxona AonosiAr
AJIS 3axl{cry Ancepraqii uil .rac nznycxnoi
arecrauii.

3eiryeaHHr rpo xia Br4KoHaHHfl

iFrarleiayanbHofo nnaHy acnipaHra 4ei.ri Ha
piK. HaAaHHs HayKoBr4M rcepinuuxou
sucHoexis rqoAo Br4KoHaHHr finaHy. HaAaHHq
Br.rcHoBKy rrpo HayKoBy HOBr43Hy, TeopeTuqHe
Ta [paKTVr{He 3HarreHH.fl pesy.nlrarin
anceprauii

4. HAYKOBA CKIAAOBA
OCBITH bO-HAYKOBOi t] POf PAM 14

Hayxona po6ora 3Ao6yBa'Ia cryrleHfl AoKropa $inocor$ii perraMeHryerbcq iuazeiayanbHr4M rrJraHoM
po6orv acnipaura.

5. OOPMA BI4IIYCKHOI ATECTAIIII 3AO6YBAIIIB BIITqOI OCNITU
Bulycxua arecrauifl 3.ao6yeaqie Bflruoi oceiru 3a oceiruboro-HayKoBoro npofpaMoro
Marepia,ro3HaBcrBo" npoBonr4Tbcr y rlopvi :axncry auceprauii pieur PhD ra 3aBeprryerr,cr Br4Aaqerc
AoKyMeHTa BcraHoBJ'IeHofo 3pa3Ka npo npl4cyAll(eHHt 3Ao6yBa.ry cryneHr AoKTopa Si:rocoSii s
rpr4cBoeHHsM xna,riSixauii: AoKrop $i,roco0ii : vrarepia,ro3HaBcrBa :i cneqiamHocri 132
Marepiano3HaBcrBo. Keani$ircauiilna po6ora s4o6ynaua ni4,rrrae o6oe'qsxoeifi nepeeipui Ha
axaAeuiqsuii nlariar.
BunycxHa xeani$ircauifiua po6ora Mae [poAeMoHcrpyBarr4 sAarsicm Br4rrycKHlrKa posn'rsynarn crraAHi
3aBAaHHs i npo6leura Ha ocHoei AocriAxresr, ra iHHoeauift. Marr.{ HayKoBy HoBr43Hy n cQepi
naarepia,ro:HaBcrBa ra cnopilHeHr4x fany3rx.
Bunycrua arecraqi.fl :Aificnrcerrcx ni4xpuro i ny6niuuo.
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K30l K302 K303 K304 KIIOl KIIO2 K.RO3
PHOI + + + +
PH02 + +
PHO3 + + + +
PHO4 + +
PHO5 + + +
PH06 f +
PHOT + +
PHOS + +
PI{O9 + + +
PHlO + + +
PHl1 +
Pktl2 + +
PH13 + +
PH14 +
PH15 + +
PI{l6 +
PH17 +
PHTS + +
PH19 + f

PH2O +

PH2T +
P*t22 + +
PII23 -r +
PHz4 + +
PH25 +
PH2.6 +

PH27 + +

PII28 +
PH29 +
PH3O f

Prrl + +
PH32 + T +

PH33 + + + -r +
PII34 + +
PH35 + +
PH36 + + +
PH37 +
PII38 + +
PH39 +
PII4O +
PH4I +
PH42 + +
PII43 + +
PH44 + +

I3


