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l. 3ara.nrua insoptraqinflonna Ha3Ba
3arcrraAy nuuloi
ocnirn Ta
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Xep c oucrr uft aepxanuuit
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Ka(peapa Qisuxr.r

yuinepcurer
HayK, (pisrxra ra MareMarr4Kr{

O{riqifiua Ha3Ba
cepru(pirarnoi

cellrntfixaTuoi

Tpunalicrr
ceplnSixarnoi

MeroAr'r nisyanisaqii 4aurax is ga;rocy"u""s, Molylrie Graphics, ggplot2 ra
Matplotlib MoB rrporpulMyBaHHr R ra python

3 xpe4rlrin CKTC, 90 ro4nu
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Ha nuurenin, 6axatanpin,
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Ocnouirzfi $oxyc
cepl.r(pixaruoi
IporpelMr{ Ta
cneqiarisarrii
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5. Brarc"rraaaHHq ra

BaHHfl Ta rroAaJlblrroro HaBrraHHg

altri rcolrnerenrnocril_.*_
iurerpa.;rtrra
tsOr\ItIgTSHTHiC,Ib

NoIlrereHrrrocri
€K)

3Kl - 3Aaruicrr pealis

f:3:yT:"* qiunocri rqgMaArHcbKoro (nirrnoro AeMoKparr4.ruoro)
cycnirscrna ra neo6xi4nic* ftoro cranoro po3Br,rrKy, 

""p*o".";;;il;;;npar i cno6oA JrroAt4nr4 i rpoMal.sHr{Ha B Vrpaiui.
3K2 - 3Aaruicrr y.cIkrrvrc'^, s4o6ynarn noni guannr, yuiuHr, y roMy .rzcri sralysi, niarrainnifi ni4 npo(f ecifiuoi.

CueqialrHa oceira n rany:i i
<Kor'ru'rorepni HayKr.r) si cueqianisauiero y [peAMer'r4x o6racrgx
iurelexryanbHoro auanisy ra nisyanisaqii 4anrEx.

flll""t cJroBa: 
. 
nisyarrisaqia, 4iarparrar.r, ro.rr ni ra ni'ifiui rpa0ixu,

t.n"o"i-'6;;;
nigyailsaqis .raconux ps,[in.
flporpaua Mae rrpr.rKnansuitxapaKTep ra [poeKTHy opieuraqiro siruoniAHo Ao
uixuapogHrax crau,{apris.

llpaqen.naurryBaHHr y 3aKnaAax o
in4ycrpii, n insoprvraqifi no-alranirl,Irrnrlx niaainax ni4rpreucrn nupo6ura.roroi 6anr<incrr<o-$inancoBoro ceKTopin, nayroBr.rx ycraHonax, clpepi nocryr
TOrrJO.

llposecifini Nroxrzsocri niAnoniruro Ao Kracu$ixaropa npo(fecifi AK003:2010:
2l - Irpo0ecionanu n rarrysi Qisr.ruuzx, MareMarr*rHr{x ra rexniqHr,rx HayK;
23 -Burcna,qaqi;
2$3 -n
2433.r -
2433.2 -
3121.2 @axrseqr s rHeopuaqifinrax rexnonorifi . '
flepnuHui [ocaAl4: Qaxineqr s aHarisy AaHr.rx, cr.rcr rranvft anarirur, Bqr.rreJrb.
BI,IKIAIAq.

Jlerqii, ra uparrr,runi
HaBqaJILHIIX npOerrin,
qeH'fpoBaHe HaBqaHH.S.

TA CAMOHABIIAHH'.

3aHqrrr, HayKoBo-flparrnuni ceuinapu, Br,rKoHaHH,
npo6reuno-opienronane HaBqaHHq, cryAeHTcbKo_
AzcranqifiHe Ta sl,rimane HaBqaHHr, cauocriftna

Oqir[onarrHs sAificuroerbc, 3a 
"aKorrr.r"yllopx4rcy oqinroea'Hr pe3ynbraris HanqaH's 3A 6ynaqis suqoi ocniru e

floro'rHl'Ifi ra li.qcyuxonuft xourpoJlb 3HaHb, rrpe3e raqii, 3axr{cr HaBqiurbHr4x
WTHNPI 3AJIrK.

3AarHict posn'xsynarn r*
npo6reuu npur<na4Ho_i in0oprraarzxu y npo$ecifiuifi Aixnrnocri a6o n upoqeci
HaBgaHHrr' qo neper6aqae 3acrocyBaHHr MareMarr.rqHr{x MoAenefi , uero4in,
1::l:trin, iu$oprraaqifiuzx rexnonorifi ra cneqiarisonauoro nporpaMHoro

=""""',Ir".:- "-"1

3K3 - 3.qarnicrr 3acrocoB ifiui sHaHHs fi MIHH' HA ur.



3K4 - 3Aaruicrr rHyqKo aAanryBarr{c{ Ao peanbHux nporfeciftuux cnryaqift,
nporBnrrr4 rnop.rufi uilxiA, iniqiarzny.
3K5 - 3Aarnicrr Kpr,ITr4qHo oqinronaru fi repeocur{cJrroBarr.r naxonu.reHlrfi
AocsiA (nnaurzfi i .ryxufi), analisynaru cBoro npo$ecifiuy fi coqianruy
aismHicm.
3K6 - 3Aaruicrs nupimynaru upo6reruu n npo(fecifinifi 4iusnocri na ocnosi
anani:y ft cunresy.
3K7 - 34arHicrl [parlroBarv s iurfopnraqiero: 3uaxoAr,rrr.r, oqiuronarn ft
BrrKopr{croByBarr,r iu([opNrardro s pisulrx Axepen, norpi6ny 4lr posn'r3aHHt
npo(f eciftHr.rx 3aBAaHb.

3K8 - 34arHicrr BraKopr{croByBarr{ n upo$ecifinifi 4iurnocri 6asosi 3HaHHt
n rarysi ToqHux, rtpupoAHt4rrr.rx, coqia;rbHo-ryMaHirapnux ra eKoHoMi.rHr,rx
HayK.

3K9 - 3Aaruicrr eSexrunuo 6y4ynarra rornryniraqiro, nraxogrqpr 3 rlirefi i
curyaqii cuimynannr.
3Kl0 - 3Aaruicrr Ao coqianrsoi fi npo(feciftnoi nsaeNroAii ra cninnparli n
ronerruni.

(Daxoni

KoMttereHTnocri
cneqialruocri
(oK)

OKl - 3Aarnicrr MareMarr,rrrHo (fopuanitynaru rocraHoBKy 3aBAaHHr,
nepeniprru xoperrnicrb [ocrauoBKtr.
OK2 - 3.qarsicrr o6uparu ra 3acrocoByBarr{ MeroALr ra anropr{TMr.r Ant
posn'lsannr [paKTI,ItIHVx ga4a't Aocli.qxenHg, MoAeJIIoBaHHf, ilpoeKTyBanHs,
KepyBaHHr, [pofHo3yBaHHr, lpuiruxrtt pirueul.
OK3 - 3AarHicrr pospo6nxu anroprrrMr4 ra MoAeni gnr ananisy ra o6po6ru
AAHI4X.

OK4 34arnicrr Br{KoplrcroByBarr{ cyvacHi rexnolorii o6po6ru ra
rieyaniaaqii Aannx.
OK5 - 3Aarnicrr Ao rro[ryKy, BnBqeHHs. Ta anaJrisy nayrono-rexHiquoi
iu(fopnraqii, nir.rugHsHoro fi 3aKopAoHHoro 4ocniAy, roB'r3aHoro is
3acrocyBaHHrM MeroAin niryani:aqii AaHrax ,qnq ,{ocrilxeHu.f, pisuouauiruux
npoqecin, tBlrq ra cI,IcreM.
(DK6 - 3Aarsicrr sposyrrairu rocraHoBKy 3aBAaHHr, c([oprraylboBaHy MoBoro
uesHoi npeAMerHoi ralysi, sAiftcurcsarr,r rorryK ra s6ip neo6xiAulrx Br,rxiAHr{x

.IIAHI4X.

OK7 - 3AarHicrr 6paru yqacrb y cKnaAaHHi nayxonux ra rexniquux snirin is
BIiKoHaHrrx npoeKTHr,rx a6o uayroso-AocriAHrax po6ir ra y BrrponaAxenni
pesyrurariB rrpoBeAeHux AocliAxenr i pospo6or

7. lporpavrui pesvruTarl.r HaBqaHHfl
llporparuri
pe3yJrbTarr.r

rraBqaHHr (IIPH)

IIPKI - 3acroconyBurlr 3HaHHr ocHoBHr,rx Qopr i saKoHin a6crparrno-
roriquoro MucJreHHr, ocHoB MeroAoJrofii nayronoro niguanns, $oprvr i
rraeroAis auarisy, o6po6rv ra cr.rHre3y in(fopuaqii n npeguernifi o6nacri
auanisy in(fopuaqii ir sacrocyBaHH.flM rueroAis niryanisaqii Aanux.
IIPH2 - BuropucroByBaru 3HaHHr saronouipuocreft BrruaAKoBr.rx gsuq, ix
BJlacrr,rBocrefi ra ouepauifi HaA HrrMpr, ruoAelefi BrrrraAKoBr,rx upoqecin ra
cytlacHrlx rrporpaMHrlx cepe,uoBr.rrrl Anr posn'rsynaHHs.garaq crarzcrra.rHoi
o6po6ru AaHrx i uo6y4onu nporHo3Hr.rx ruoAenefi.
IIPH3 - BzropucroByBarr.r MeroAtr nisyalisaqii inQopruaqii 4rrs ananisy,
po3n' xsauu s. 3a4aq ra rrpeAcraBJreHHr pesynrrarin posn' xsr<y n
piaHorvraHirHr.rx npe,4MerHlrx o6racr.f,x.
IIPH4 - llpoer<ryBarrr, po3po6lsrr.r ra analisyBarr,r pe3yflbrarr{ posn'.asauur
o6gucruonanbH[x ra noriqHrax 3a.4aq, ouiurosaru ederrunuicrb ra



IIPH5 - Brrairz noeAHyBarrr Mero..r4 MareMarr,rqHoro Ta xoun,rorepuoro
MOAenroBaHUr s neoopMarrb'rrMrr rrporleAyprMr.r e*crrepr'oro ananisy 4nx

isonynarz MeroAr{ Ta anropr4TMr.r

orrl{MrurbHoro oAeneft:i::1t-oT-t""t onepaqift'

uero4in nisyan 
pr[IeHb na ouroni 3acTocyBAHHt

IIPHT - Brraira isyanisaqii ra KoMn,rorepHoro
MoAenroBauns s NaixAzcqunnis
inNeuepui 3aAaqi ra sa4aui, ulo 

I

rarrysi: e co{ioronii, Qiszqi, exononaiqi 'qrraetuifi

IIPH8 - B[snrsru s4aruicrb Ao c.MoHaBqaHHr ra rrpoAoBxeHH,
npoQecifi noro po3Br,rrKy.
IIPH9 - Brrairr'r opranisynarrl BnacHy 4iuruicrr ra oren)n.v*rr'nee\,rbrar B

HaBr{qKu esael,roaii s
si cneqianicraMu ra

tA:!, ynpanduux aMr'.
H.f, , aHali3, cacreMarl,rsaqirc
rlboMy ulariary, (f opnaynarur AoHocrrTlr cyAXeHHS.

IIPH I 2 - .{euoucrpyBarr{ HaBr.rrrKH npo$ecift noro cnirxyBaHHr, BKfioqarcqu

cua4uicrr orpr4MaHr.rx p.3yn"ra"
nisya-nieaqii aanux.

ycHy ra [rrcbMoBy xouyuiraqiro yxpaincbKoro M.BOTO ranpunaftuni rqeoAnieio s enpoueficrxrx uon

Peanisaqi.a npo

Hffi :1i^t3rT,lj.lI?11]Y_u1."eernxzfi aocsirHaBqanbHo-MeroAlr.rHoi,
HayKoBo-AocniAnoi po6orz ra ni4noni4arorr rcsari0irarlii ni4uoni4no 4ocneqianruocri sriAuo nirleusifiHlrx vMoB._
I . 3aoe3netrenicrr upurrliqeuu"*"
KoHTpoJrbH[x saxoAis.
2' 3a6esneqeHicrr MynbrlrMeAifi nru o6na4HauH aNr ArrroAHoqac'oro

i.

la6oparopixrrlz,LvwPo,LvPt)IMn)

;;ffi;;zrvr, 
y s I ilr Ky rraHHrM, Heooxr4Hr.rMn Nrs pealisaqii cepruo ixarnoi
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"ia.rouiar,o.o 
u6o .nopi4ueHoro

HHoMy nurngAi. 
LrvPrA'e.'(

x nepio4nvHr{x HayKoBr4x Br,rAaHb
a6o cnopi4neHoro npoQinro.

HaBqarbHr'rx Ar4Crllrlnin, npanuna nprft ouy, KoHTaKTHa iuQoprrrarlix).4.Hagnnicrb eneKTpoHHoro pecypcy 3aKnaAy ocnirv, sxnfi r{icrzrr
nnin nan.ralbHoto

ga6egneqenHs isarii n
Ka4pone
sa6esne.rerrug

Marepianrrro-
rexaiqrre
ga6egne.reuns

Irrif opvaqil"rne
IIABIIAJIbHO-

N{eTOAIITIHe

ga6esneqeHHrr



qucni B cr.rcreMi nr4craHuifiHoro HaBqaHHs.

Ifepenirc KoMnoHeHm (suicmoeux uodynie) cepmuQircamuoi npozpanu ma ix noziqua
nocnidoeuicmu

[eperin KoMnoHeHr cepruQircarnoi rporpaMrr

Koa sh CK.rraAosi qacrr{Hrr ceprnr[ircarnoi nporpauu
(nanvamni AucquuriHu, rcypcoei po6oru,

rrpaKTrrKr{. arecraqiq crvxa.ris)

Ki.nrrcicrs
npegurin

Oopvra
nigcyrrnonoro

KOHTDOJIIO

1 2 J 4

O ceirHi KoMrroHeHru (sNricroni vro.uyni) ceprn tb ixa fHol [porpaMl4
3M1 Tuuu AaHr.rx ra ix upe4craBJreHH.rr y R ra Python.

Bertopusaqia o6.rracreHr ra 3aaarvr
tbynxqioHarbHoro rrpofpaMyBaHnt.

6ro.q

3M2 Crpyxrypa ra oco6rusocri sacrocyBaHHt rrao4ynie

Graphics, ggplot2 ra Matplotlib ans crBopeHHt,
d oplrarveaHH;r ra s6epeNeHH s. liarpav..

l2roz'

3M3 Crnopennr ra $oprr,raryBaHHr rorrKoBr4x ra ntntfrsrax
,uiarparvr.

I2rot

3M4 Crnopennx ra (fopuaryBaHHr 4iarpav po3Kr.IAy ra
uinsHocri.

l2roz.

3M5 ficrorpavu, cronuunroni, ronoei Ta crpunroni
aiaroalru.

l2rot

3M6 fpa$ixu y napanenbHr.rx Kooprvrnarax ra reuroni
Kaprr,r. MeroAu nisyarisaqii pesynnrarin
crarrrcrr.rquoro auari3y AaHlrx.

l2roa

3M7 Bisyarisauis tracoBr.rx px4in ra MeroAI,I

inreparrunnoi nisyanisauii,uaHux.
l2rot

3M8 fligcyrrarone 3aHrrrr. 3axucr rpoeKTy IrIoAo
KoMrrJreKcHoFo 3acrocyBaHHr rr,reroAie nisyani:aqii
,{o peajrLHtlx AaHr.rx.

l2roa 3axucr
npoeKry.

.IIu6. sariK
3AfAJIbH WVI OBC flf CEPTI4OIKATHOI fIP Of PAMI4 3(90ro.u)
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MeroAu ra Qynnqii niryanieaqii Aauux y rporpaMrrux cepeAoBrrrqax
R ra Python.

3M1. Tnnn Aa:narx ra ix npe4craBneHnt
y R ra Python. Bexropuaaqix o6qr.rcnenr

T a 3ac Mu QynxqionanbHoro
nporpaMyBaHH.f,.

3M2. CrpyKrypa ra oco6rrzsocd gacrocyBaHHt

uo4ynin Graphics, ggplot2 ra Matplotlib
Ans crBopenm, $opuaryBaHns. Ta

s6epexeunx 4iarparvr

3M3. Toqrosi m niHifiHi 3M4. ,{iarparrla po3rgAy ra 3M5. ficrorpaMr.r, cronnvzroui,
4iarpalrz' ulinurocri ronoei Ta cKpr,rrKoei giarpalrz

3M6. lpa$ixra y napanerrbHnx KoopAuHarax
ra reunoei Kaprlr. MeroAz risyanisaqii

crarr.rcraqHoro aualisy AaHilx.

3M7. Bisyanisaqis qacoBr4x pr4ie ra
MeroAr4 iureparrunno

nisyarisaqii 4auzx

rosufi ceMiHap. 3axzcr npoeKTy.

[zSepeHqifinufi sanir

@opua ame cmaqii' sd oiyeauie euu4oi o c eimu.
Arecraqix cryAeHrin ceprra(pirarHoi nporpar"ru <Mero4u inrerexryanbHolo anzurisy rarrux

ra MaIrILIHHoro HaBqaHHf, Ha ouroni MoB rrporpaMyBaHHr R ra Pythou cneqianrHocri 122
<Konru'tolepui nayru) [poBoAI,ITbcr y Qopui 3ax]rcry npoerrin ra 3aBepuyerbc.rr 4z$epenrlifinuu
saniKoNr.

Mampuqn eidnoeiduocmi npozpa*tHux KoMnemeumuocmeil KoMnoHeHmqJn

rcamuoi'
3M1 3M2 3M3 3M4 3M5 3M6 3M7 3M8

3K1 -r

3K2 -r -r -r + T T -r

3K3 -r + T T -r -T

3K4 + + T -1- -r T

3K5 T

3K6 + -r + -r + + -r

3K7 + -r + + T -r -l'

3K8 + -r + -r +
3K9 T

3K10 + + T -r + -r T

oKl -r -r + -r +
oK2 -r -r + -r +
oK3 T -T + -r -t-

oK4 -r + +
oK5 T + + + +
oK6 -t- + -r -r +
oK7 +



Mampuryn s a6 e sneqeuHt np o?paMHux p %yttbmamie Ha6u aHHfl U P H) eid no eid uuMu

KOMnOHeHmOJvtU

3Mt 3M2 3M3 3M4 3M5 3M6 3M7 3M8
IIPHI +

IIPH2 + T

IIPH3 T T + + T

NPH4 T -r -r -r + +

fIPH5 + + + + + 'l-

IIPH6 -r T -r I-r -r -r

IIPHT -r + + + -r -l- T

IIPHS T T + + + + -r

IIPH9 + -r -r T +

TIPHIO -r

TIPH1 l -r + + -r -r -r

IIPHl2 -r

Kepinnnx cepru(f iraruoi uporpauu (C. Ba6iuen)


