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@axone BcryrHe nnnpo6yBaHHfl acrynunfr icnnr :i cneuialrnocri
122 Koun'nrepui HayKH e KoMrreKcHHM i nxlrc.rae reoperuqsi rrr4raHH.fl (rpa
3aBAaHH.fl piauoro cryneHlo cKnaAHocri) B MelKax rany3eBr4x cra*[aprin suuoi
ocniru VxpaiHu 3 niAroroBKu nraricrpin 3a cneuianrHicno I22 Koun'rorepui
HayKpr.

3anAaHns ubofo (laxonoro nnnpo6yBaHHr cr{naAeHo 3 MeTo}o BHflBJTeHHfl

KoMrrereHTHocreff (sHaun, svriHtr, HaBHqor<) (ra6rr. I ), xxnun BorroAie xaH Ar4ilur Ha
Bcryn .4o acnipagryp14 D,Irfl niAroroBKn Ha rperbor\{y (ocairHbo-Hayr(oBoMy) pinHi
BHUIoI ocsirn 3 Meroto saodyrrr HayKoBoro cryneHr Aorffopa $irroco$ii (PhD) :a
cneuiarrnicrro 122 Kon{il'rorepHi HayKr4.

OcHosHi xolrnereHTHocri, nxuMu roBHHeH nonoAira uaricrp
cneuialrnicrro <<1 22 Korvrn' roreDsi Havxr>

Ta6nprus I
(cneuianicr)':a

3aralnui
KoM[eTeursocri

3K I . 3laruicrn Ao a6crpaKTHoro MHcJreHHfl, auanisy ra
cr4HTe3y.

3K2. 34arnicrr rJraHyB aT:a Ta ynpaBn flTvr r{acoM.

3K3. 3naHux ra posynniHHrr npeAMeruoi o6lacri ra
po:yuinHr npo$ecii.
3K4. 3tarnicru cn ilrcyn a'rr4on iHoseN{Ho}o MoBo}o.
3K5. 3larHicru ilpoBeAeHHfl .qocnipKenb Ha nitnosiAHoMy
pinHi.
3K6. 3larurcrn BqHrHcr i 6yrn cfracHo HaBqeHHM.

3K7. 3larnicrn Ao rouyKy, o6po6leHnr ra analisy
iH(lopuauii :l 1li:ruHX A)KepeJr.

3K8. 3aarHicrr 6ytw KpHTHTTHHM i cauorpuTr4rrHHM.
3K9. 3tarHicrr reHepyBarr4 soni iaei (xpearnnnicrr).
3K 10. BrvriHH.rr BwflBrrflTn, craBHTH Ta nrapiruyBaTn
npo6leuu.
3Kl I . 3earuicrr npnfrnlarr,r o6rpyHroBaHi pirueHHfl.
3K 1 2 . 3xamic'm npaurcnarrl ri r(olvraHAi.

3K13. 3aarsicrn cnirrcynaTvrcn s Hecllaxinu.slrH ceoei rany:i
(s excnepraN{H s iHrrHX raJrysefr).

3K 1 4, 3mrHicrn ilpauroB arw aBroHoMHo.
3K 1 5 . BH3HarreHicrn i nanolerr Hsicrr, uroAo ilocraBJreHnx
3aRA?tHr, i nsqlnx o6o8't3rcin.

Cneuia"nnui
(Saxoni,
rpeAMerHi)
KoMrrereurHocri

CK l. 3Harn rpnHuvnr4 OyuxuioHyBaHHr ra rexHoJrorii
nipryanisauii', apxi'rercryp14 ra craHAaprn rcouyuixauifiHnx
rexHorrorira ra :aco6in po3noAilennx o6qucleHb,
nporo r(orrH :raxucry iurfiopuauii;
CI{2. 3Aarnicrr, o6rpyH'roByBa'rn ra o6nparra cHcreMH
xMapHHX o6qracleHb rnfl po3B'x3xy neBHHX 3ailaq pisHrEx

npeAMeTHHX odlacrefr urnsxoM AacraHqiraHoro o6po6lenHs
AAHHX;

CK3. 3aarHicrr Ao KoMr'IoTe Hoi aJn3arlli uolerreilr



rIpeAMery .qocrripl(eHH.fl Ha ocHosi utJn'opnrnriuuoro,
cTpylcrypHoro, o6'eKlHo-opieHroBaHoro, KoMrroHeHTHoro,
acn erffu o- opi eHTo BaH oro, cepn ic-opieHroBaHoro,
MyrrbruareHTHoro Ta inurprx cyqacHux niAxo4iB;
CK4.3larnicru cuHre3yBarr4 anropprrM ynpaBJriuH.a,

SyHxuiosalrHoi' crpyrffypr{ aBToMaTnqHoi clrcreMn, ruo
peani:ye uefi affopnrHa, ii napaMerpin i xapaxrepr{crux, txi
saAoBorrbHflIorb BHMoraM sxocri i roqHocri;
CK5. 3aarnicrr 0opruryqarr crpyKrypu ra HaJraroAx(yBarr4
rrapaMerpu cHcTeM uradlponoro yrpaBniHns;
CK6. 3tarnicrr BHKopHcroByBarr MeroAorrorii Hayr(oBHX

tocrrillr(eHb 3atrrfl po3B'r3xy npo$ecifrsnx 3aBAaHb y
npeAMernifi odnacri xomn'IorepHnx HayK;
CI{7. 3acrocoByBarn onruuisauifrHi nitxo4H B rexHiuHux,
eKoHoMiqHHx, couiaJrbHHX cncTeN{ax ililfl nilsurreHH.fl
npoAyKrnenocri ynpaBninns ra npr,rfrHxru nianosiAHnx
ynpaBni Hcnrcnx pi rueH r, ;

Ct(8. 3aarHicrr, 3acrocoByBa'ru iurelerryalrHi
iH$opr,rauifini cncreMH ilrrn o6po6neHHn iH$oprtlauii pisHoi
npr4poAH;

CK9. 3laruicrn BHr(opncroByB arvi, o6rpyHToByBaru Ta

locnil)r(yBarn MaTeMarH.rHi MeroAH Ta aJrropHTMH o6po6xra
talwx (clarucruuHi, anredpaiqHi, xolrlOinaropui, aHani:y
laurax) n in$opnaaqifuo-r(oMynircauifiHax cr4creMax;
CKl0. 3aarHlcrb BHnOpHCTOByBaTH TEXHOJIOIII

pffiroAileHnx $afinonux cHcTeM i cxonuul ila*ux ra
po3noAineHux CyEA Fra 6asi pensuifrnoi' fr Heperrnuifinoi
voAelel,i AaHHX Ana no6ylonn ecfexrlrBHnx po3[oAileHux
cncreM :deperreHH.r naHHX;
CK I | . 3aarnicrn 3acrocoByBarH cyrracHi rexnonorii
po3[oAineuux cxoBHU] AaHVx r,tfl o6po6xa BeJTHKHX AaHHX,
s6epexeHHr HaABe,THKHX o6'enais iH$opnrauii 3ailrrfl
:a6e:neqeHHr{ ecfercr'r,rRHoro cpyuxuioHynaHHfl po3rroAilennx
CHCTCM;

CK I 2, 3t*sicrr Bur(opncroByB art BHcoKonpoAyr(rusHi
cHcreMH 3 MQTOIO Onrnmi3auii npouecin rpyAoMicrxux
o6.rucneub y roMy .{Hcri 3 ypaxyBaHHrrM eKoHoMiqnoro
acner{Ty;
CK l3, 3aaruicrr BcraHoBJrloBarn ra HarauroByBaru n3
Ar.q BHcor(onpoAyKTHBHHX o6qucleHb B paMr(ax
po3[oAirresHx cHcTeM, B Tor\,ry qucli Ha xMapHHX

nnar(lopMax;
CK I 4. 3aa'ruricrs pospo6 Jltrrvl BCO3ACTOCVHKH

J

nHKopHcraHHnM cyqacHnx nilxoeis Ao rporpaMyBaHHt
3
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CK 1 5. 3larHicrr po:po6 ilflTvr MareMarn.rHi Mo.qeJri 3aAarr ra
o6raparra ra o6rpyHroByBarn N,reroAH onrnnai:lauii uoAo ix
po3B'fl3Ky B yMonax BH3HaqeHocri ra HeBr43Ha.reHocri;
CK I6. 3aarHicrr o6r pyHroByBarn nn6ip THny
KoMn'rorepHoi cncreN,tr{ il,ilfl po3B'x3xy 3aAaq pi:uonrauirnoi
npHpoAH.

crpyKTypA E,K3AMEHAIIITZHOTO BrrETV Ailtl
BCTy[HOrO rCnHTy 3r C[Er(rArbHocTr

122 (KOM[I' IOTEPHI HAyKH>

ExsatuIeHaqifrsufi 6iner nnfl BcrynHofo icnnry si cneuiamnocri BKrlolrae
TpH rII{TaHHtI is r{oTupboX pi:Hrax reM, nxi o6uparoTbctr BHnaAKoBo, [pnrroMy
nepme nHTaHH,q 6irery odnpaerr,cfl 3 TeMH 1, lpyre - 3 TeMr4 2, rpere - 3 TeM 3 ra
4

MaxcuMuulbHo MolKrrHea Kirrrcicrs 6anin 3a nHTaHHa s.

reMHl-666anis;
reM 2,3 ra 4 - 67 6anin,
Bnaxraerbcrr, rqo nci nr4TaHHfl Mamrb oAHaKosmfr pinenr cr{naAHocri.
Tepnriu BHKoHaHH.rr 3aBAaFr u - 2 roA. (l 20 xB.).

3MICT nHTAHI, AO FITETy Arfl BCTynHOHOTO rCnHTy 3r
CIEIIIAIbHOCTI 122 (KOM[I'IOTEPHI HAyKb)

Terua 1. AlropHTMH Ta crpyrffypu AaHHx
1 .1 . lloH.f,TTrr o6qaclroBarrbHoi cxlaAuocri anropr4rMy.
1 .2. AcnMrlToru'muft asali: cKnaAHocri anropuruin, O-Horauis.
1 .3. BepxIJfl ra cepeAlrtr ouiHxa cKnaArrocri anfoparnryin. Enrniprauni

nranaiproBaHHrr e(texrn nHocri anropnrn,r in.
|.4. BnTIHB cl-pylffyp AaH14x i ocodnHsocrefr peani:auii' Ha e$errr,rsHicrn

anropnrnain.
1 .5. OcuosHi anropnrniqui crparerii.
1 .6. MeroAH po:po6KH aJrropnrrr,ri n.

| ,7. flpocrr axropul r\,r H copl'yBaHHr. Anroprarrr,r rpocroro o6uiHy.
AlropurM rpocroro nu6opy. A,rropHTM npocToro BKrrror{eHHfl

1 .8. E$eKTHBHi anfopHrN{H copryBaHHr. AnropHr\,r copryBaHHs lUerra.
I .9. E$eKTHBHi anroprarnria copryBanH.q. Alropurna copryB antfl, Xoapa

(urnu4rce coprynaHHr).
I . 1 0. EcferrnsHi anroparMu copryBaHnn. AmoprarM copryBaHHfl 3JrurrflM.
1 .1 I . AnropHrMH nolrlyKy y N{acHBax. IIinifrunft noruyK y Macnni. Eiuapwufi

nOIIIyK y H,racnni.

I .I2. lloHsrr.r eBpncrr,r q Horo an ropHTM y, Buan eBpHcrHrrHHX anropurNr i s.

1 ,13. <Xaai6ni)) arropHrN4ra. 'l'eoperHqrri o*roRH (oKaai6HHX)) anropuruin.
| .l4. AnropH"rN,r noRlroro nepeOopy. Alropnru nepe6opy 3 noBepHeHH.flM.

Arrropr,rru <riloK Ta rpaHHub)),



peKypcHBHHX aJrfopnrnnin.
1 . 1 6. AnropurMpr nomyKy uafixoporrur4x rurxxie TA ONTHMAJTbHHX

Maprrpyrin y rpadlax, AlropnrM lefir<crpH.
1.11. 3HaxoAiI(eHHt nrir-rivranbHoro ocroBHoro repeBa rpadla :a aJrropHTMoM

flpun,ra-Kpacrc atra.
1 18. Anropnr'r nouyKy y rrHpHHy Ha rpacpax ra AepeBax.
1 19. Anrop'rM romy*y B rnr,r6Hr-ry Ha rpa(pax ra AepeBax.
1.20. Anropt4rMH nouyKy B prAKax. AnropzrM Pa6iHa-Kapna.
1 .21. AnropH'rl\{ H notuyKy Ii plAr(ax. Anropul\{ KHyra-Moppica-flparra.
1.22. Anropr4'rMH nouyKy B pfi,&rcax. AnropuTr\{ Eofrepa_Mypa
I.23. Anropz4TMV o6'tptclronalnHoi feoMerpii. ArrroprarMH BH3HaqeHH.fl

B3aeMHofo po3TaulyBaHHrr rorroK, npr{N,rHX ra ni4pi:rcis Ha nnourt ni.
| .24. AnropHTM H o6qncnloBannHoi reor,rerpii. AnropurMH BH3HaqeHH.fl

nnouli TpHrryTHr4 Ka ra Aoeinb Ho ro 6 ararcl rcyrHH r{a.
r -25. AnropHrMH no6yroB' orryxroi o6orroux'.

KPI4TEPTI oUIHIoBAHHtt BIAnoBrAtrtTr FIA I-II,{T'AH Hfl3A 'rEMolo I
58-66 6alin (nianriHuo) BcrynHHK orpHr\{ye, nKuro niH rBepAo 3Hae

n'rarepian, BHqepnHo, nocJtiAosno, rpai\.,rorHo, no cy"ri fi rroriqHo fioro BwKrra1a€,
nilnno po3B'n3y€: cr(naAHi a6o HecrAHAapr.Hi anfopn'rMiqui 3ara.ri, ricHo :n,.a3ye
reopiro 3 npa}ffHKoro, AeMoHcrpye po3rxHpeHi nosa nporpaMolo 3HaHHfl. Haneleui
6es roMHnoK nci neo6riaui RH3Hitr{eHr{fl -reopii' arropnrHlin, Sopnrynu,
3aKoHorr,r ipHocri, :laJrelr(Hocri, roLrlo. tlianoBilr, Mae lori.rHy ra cTpyr{TypHy
3aBeplxeHictn, pauioHannunfi niexia Ao BHr(rareFrHrr nianosiai tpoin'fl3a+tHfl,
nltraHH.t), KopeKTHo lllKktBaHi Tept\,tiHtt, po3KpHTo ocHosF{i noH.flTTfl, npHBeAeHo
rpaBnntHufr y3af aJr bHroror{ H fi s racHoB oK.

46'57 6anin (ao6pe) nracraBn"rerbc fl 3a rpaBnrrt,He i ,roriqHe niarnopeHHfl
naarepiany. Bianonian Mo)r(e naicrarn l -2 HeroqHocri a6o HenpnHunnoni
iloI\{HJIKH. BcrynHux AoeraTI{bo eo6pe soroAie nporpaN,r HHM n,1arepia,rom,
rpaMorHo iI ro cyTi fioro BHKnaAae , flpur LtboMy BcrynHHK 3acrocoBye fioro Ha
nparruui, eirrHo po3g'r3ye :aaaqi B craHAaprHHX cr4Tyaui,rrx. Bianoeirb Mae
noriuHy cTpylffyPy, o6trlaHo rtpttB unr,nufr rriar ia Ao BHKrraAeHHfl nianosiai
(po':n' fl 3aHHr n HraH Hr).

33-45 6anin (:anoni.rrr,uo) BHclaBJrrrcTbcfl 3a 3HaHHfl, tKl
npoAeMoHcl'p(.)sani B lJenoRHot\,t\/ cl6cl::i. 13cryrFrHK sorolie rrr4ure ocHoBHHM
nporpaMHHM I\4arepiaroM, BHqBnfle aHaH wn i po3yMiHsn ocHoBHHX noJro)r(eHb. I-1pr,t
UboMy BHKnaAa€ uarepian 6ez notlcHeHb, HeAocrarFn-,o nipHo clropr*ynroe
reopernuHi eiloN{ocri, AonycKae y sianosiAnx noM HIKH Ta Mae reBHi 

-rpyauouri

npa po3B'.q3aHHi craHlal)THHX npaKTHrrHHX 3aAaq. BilnoBiar He Mae noriquoi
3aBeprxeHocri, o6paHo uepauiorraJrbHr,lfr niaxia ,4o BHKnaAeHH.fl silnoniai
(posr'xsaHtfl TTHTAHHI), eiAcyrHi rpur(naAr4, He nci nou rrrfl po3KpHTo.

l'32 6a;rin (ue:aaoniluno) nucraBrfl€rbc.fl 3a HerpaBHnbHy a6o
noBepxHeBy siAnoeixr, flKa cni4,1pto npo neycni4oiuleHicru i Hepo:ynriHHr
nocTaBrreHoro 3ABAarJHfl. BcrynrJHr{ BorclAie H,larelliaJror\{ Ha pinHi orcpeN,rHX
$parrr,teHris, BH3narrcrJHrr ocHogrnjx norJrrrb /_lilc (topn,taJrbHo,6e3 po3yMiHr_rs



3Ml0ry, BHKtraAae AyMI(H rlHtue Ha eneMeHTapHOMy pi nHi. Birnoniln He Mae
noriquoi saneprreHocri, oopaHo HepauioHannH w'fr niaxia Ao BHKnaAeHHs eiAnoniai
(po:n's3aHHfl nHraHHl), niecyrHi rpHlilaAr4.

Terua 2. IHTeJIeI$yalsui iuc[opuauifiui cHcTeMu i rexHoJrorii
2.1 . MarevrarpruHi, nporpauni Ta anaparsi MeroAH rxryqr{oro isrenerffy.
2.2. Ocsonni rlann iurelexryaJrbHax iucpopnaauifinax cucreM ra ix

xapaKTepacTHr(H.

2.4. IIori.rHi n,roleni lnr rpeAcraBneHHrr
2.5. EBorrouifiui aHanorH B rrJryrlHHX

CHCTCMAX.

2.6 OcnclnHi rexHonorii' po:po6Kn eKcne[)rFrHX cHcTeM.
2.7 . Heqirrci excneprHi cucreMu ra o6racri ix eaxopgcraHH.fl.
2 '8 ' Bunaorn Ao 3rtaHb, ulo Bl4l(op'croByroTbcfl B cxeMax A.AVKTH BHoro

THrry.

2.9 . oco6nanocri r\{ynbr,afeHrH,X cHcTeM.
2.10' HefipoMepelKeBa napaAl4rMa B uryqHoMy iHrenexri.
2.1r. ocsonui crpyKrypu rrryqsrx rrefipoHH'X Mepex(,
2.12. Meroln HaBr{aHHfl nrryr{Hnx uefipoHHux Mepex.
2 .I3. Craruqui urryu Hi Hefi pou u i m epexi nprrr\,r oro po3noBcloAlr(eH Hfl .

2.|4. tnHaruiqni ruryqHi HerapouHi ir,repe>xi.'
2.15. AnropHTM H 3*oporHor-'o nouHpeH Hrr noN{ wrrK.r,
2.16. LUryurri nenpoHni naepexi, rro etsonlouioHyrorn.
2.17. BarcopncTaHHfl tur'1rt111v.,* HefipoHHHX r\{epe)K B iHrerexryanbH'X

iH$oprurauifi Hra x cHcreM ax.
2. 1 8. Merotpr Hefiponaepelr(enoro

npouecin,
rporH03yBaHHr HecrauiouapHnx

2.l-9. Mepelci nercropHoro KBaHryBaHH.rr ra MepelKa (rvana) KoxoHeHa,
2,20. llpnHq wnr4 etsonrcuifruoro Mo.qenrcBaHHrr.
2.21. MeroaH cal\{oHaBtIaFIHt s o6qHonroBanbFrorvry iHlenercri.
2 -22. Merorr. caMooprauirauii n o6qacrroBaJrbHoMy iHrererri.
2 .23. feueruqni aJrropHrr\{H.
2,24. ocHosui noro)r(eHHr reHer,qHoro rporpaMyBaHHfl .

2.25. Meroln onrnNrisaqil' uafrazi aHaniry KonelmHsHoi noneAisxn.

KPHTE,PTI OIIIHTOBAHHfl I}TANOT]IAEIZ HA III,ITAHHfl 3A TEMOTO 2
58-67 6alin (niamirruo) RncraBll€rrbcn, rKLr{o npoAeMoHcrpyBaHo rnra6orci

3HaHHr ncix a6o nepetlarrcnoi'6irrr,r-uocri 'reopeTaqHHX nonolr(eHb i"tenexryanbHgx
iH$oprvrauifiur,rx cHcTeru, TexHonorifi uryr1s14* HefipoHHHX Mepex, MoB
rporpal\{yBaHHfl i iHcl'pyl\4eHTaJt bttt4x saco6in uJlyq Horo iurenercry. Canaocrifiuo
po3B'{3aHO C,TAHilAprui, i HecraHAurprHi npo6r*noni 3aRAaHHx pisH vrnvrcnoco6aMH,
r[oKa3aHa 3A&rnicrr, npoaHani::yna'rn i ysararbH t4't:v1 oTpHMa uuir pe3yn brar.
BianosiAr, scTyrrFIlrrca c0opN'rynboBaHa qirxo i nonFro, FraBeA,eHa N{oAerrb ouronorii

2.3 llopinurrrbHa xapaKr.epHcrHr(a aAanTHBHHX incfopuauifinnx cucreM ra
iH$opnrauifinprx cHcTeM, ulo caMoHaBrrarorbcfl .

3HaHb ra ix BHr(opHcTilHHrr.
i nlererffyanbHHX iu$oprraauifi nnx



IIpeAMeTHoi o6lacri, sxasaHi KrracH, o6'e xrH, arpH 65,ru i ix 3HaqeHHr.
B crau oBJIe Ho ilpHr{HHHo-H acnirucon i 3 B'q3KH nrixc eJreMeH TaMu onrono ri i.

47-57 6a"rrin (ao6yre) BucraBJrflerbc.fl, flKrqo ilpoAeMoHcrpoBaHo 3HaHHfl
6inrurocri TeopeTHLIHHX noro)I(eHb iHrelercTyanbHnx iH$opnaaqifiFrgx c6creM,
rexHorlorifi uryt{HuX nefipoHHHX I\{epe)K i iHcrpyN,reHTanbHHX gaco6in uryqHsrt
iHrenexry. camocrifincl po:rB's:rauo craHAaprHi i lesrci HecraHlaprHi 3alilallx,
slarHnft neBHoFo ruipoto [poaHanirynal,r i y:ara,rbHnTu orpuMawwit pe3ynbrar.
Binnoniai c$opnnyrlboBano HeroBHo, HaBeAeHa MoAenb oHronorii ilpeAN,rergoi'
o6lacri, ale He srcasaHi KrIacH, o6'erctra, arpwlyrvr i ix :Har{eHHfl. He BcraHonnegi
npl4tlnHHo-Hactilxoni gs'x3xpr nrix ereN{eHTaMH oHronorii.

33-46 6a;rin (:aaonfursHo) BHcraBn.qelbcrr, rKruo npoAeMoHcrposaH i
3HaHHfl Ae.B KHX Te opeTrl tt H I4x lt oJI or(e n n i Hren e KTyztJr rHHX i HSopvraqi ft H HX cH cre M
i rexuonorifi rlryttHt{x HefpoHHHX Mepe)K. Canaocrifino posB'x3agi cTaHAaprui
3aBAaHHfl, rIacTKoBo :Aarunfr npoaHani:ynarra orpnMaunfi pe3ynbraT. BiAnonilu
He noBHa. e iloMHJIKH, qxi s nopHifr H,ripi caMocrifiHo Br,r[paB HTH He Mox(e.

l-32 6anin (He:aloniruuo) nncTaBJur€Tbcfl , ,u<;ruo npoAeMoHcrposaHi
rlparueFlTapHi gHaunl ot(peN,tHX Teoperr4rrHHX noro)r(eHb iHrerercTyanbHHX
iH$opnaauiranrax cHc-I'eM, TexHolorifi ruryqs s, HefipoHHHX r\,repex i
iHcrpynaeHTaJIbHHX sacoSin un'yqHoro inlererffy. B nilnosrAnx He HaBeAeHo
npHKnaAH ix BHKopHcTaHHrr npn nrapiruenHi eraHIraprHHX 3aBAaHb i
npoaHani:ynaru orpr4 MarJ ra u pe:lyJr bral'.

'Iema 3. Be6-TexHoJtorii ra ne6-au:afiH
3. I . OcHosIa podolu PH P: clucla xapaKrepr{crnKa r\,ronn T'A oco6nH socri

pirueHHx 3aBAaHb iHrerpauir is ne6-cepBepoN,r. flocnilosnicrs nifi nie qao
crBopeHHfl Ha naosi PHP npocroi ne6-cropiHrc.r.

3.2. MexaHisNl cecifr n PHP Micue s6epiraHHtr liaHaxcecii. fiocniaosHicru
aifr cepBepa ra xlieHra nit qac po6oru s cecierc.

3.3. TexHororii' 3axHcry rie SQL-iH'ercuifi Ha npnr<ra.qi pospo6rreHHn se6-
.{oAarr(y Ha Mosi PHP.

3.4. BH:Ha.{eHHr 'I'exr{oJrorir' A.IAX "r'a ii' npH:iHaqeHrJ.q.
3.5. Bn:luatleHHl 'rit ctccl6rt.rnocrt rexHoJrclrii' ORM (Object-Relational

Mapping),
3.6. Moxrlrzsocri rclie Hr-cepnepHoi' B3ae r\doaii R paMKax npo'r-oKony HTTP.

REST-iHrepgefic.
3.7 BnguaqeHFrrr rit n[)H KilarL ne6-cellnicy,

Oco6nn soc"r-i cep R i c-clp i e Hlo na u oi ap x i're rc'ryp H .

neO-pecypcy ra noprany.

3.8. Bn:na'IeHHfl ra npHKnaA piureHHx ne6-cepBepy, cafiry. BHgHaqeHH.fl
noHtTtfl, iluHilui.tHa ne6-cropiHrca. R:aevolia 6pay3epa i ne6-cepRepa,

3.9. Texnolorii 3axucry eia Bpa3nneocri XSS (Cross Site Scripting
<uixcafironuft cKpnrriHr>>). PirueHHn 3axxCrlz ss naosi PHp sia uiei 3arpo3n.

3 1 0, I-lopinr{nrrHrr cyrr?r*rHx Pl-lP-(lpenn,r nopxin.
3.1 l. IlpHsuar{eHH.n ra npnr(naA CMS.
3.12. Texnonoril ra RH3HaLreHur <<Be6 2 0>> ra <<CoLriarr,sprff Be6>>.
3, 1 3. PisH wrn nli>lt caralon, nop'faJroN4, ne6-pecypooM, ne6-cepsicoi\a.



fJparcnaAa peanisauii silno n iAHHX piruenr,.
3.14. BHsHaqeHH.fl Ta rpu3HarreHHr MoAeri MVC il.iln
3. I 5. oco6rnnocri creKy rexr{orrorifi ASp. NET

po:tpo6rreHH.fl re6-sacrocyHKin Ha l,toni .Java.
3.16. Oco6nunocri crel(y rexHorlorifi JavaScript la NodeJS nopinn.nHo Ao

pospo6rreHHfl se6-sacrocyHKin Ha N{oBi pFIp,
3.17. Oco6lnnocri ra nopiriHrHH.fl TexHoJrorifi Ha npHxnali:

ee6--cepBepy, cepBepy 6azvr AaHHX. Crpynr.ypHa cxeMa opraHi:auii.
rracTuH w il,nn cyqacHoro ne6-3ac.rocyHr(y.

3. 1 8. 3acrocyBaHHtI rexHorrorir' nipryanisauii' cepBepHHX cucreM,
pearri:aqiT rexHo,qorifr: I{yper"-v, xEN, KVM ra Docl<er.

cepBepy,
cep nepHoi'

Pisuraux y

3. 19. Oco6nnnocri rexFrororifr ee6-cepBepy Microsoft IIS
3.20. oco6lueocri rexHorroriff ne6-cepRepy Apache.
3.21. Birv iunocri y ASP NET MVC AoAarKy, sr<w\r po3ropraerr,cr y

Windows Azttre (qH iuuroi cncreM H xMapHHX o6.{HcreHu) nia iegqafrHofo
AoAarI{y Ha uifr >rce TexHorlorii', ulo npauroe nir ynpaBnir-ru.rru IIS,

3.22. OcHonHi crlaAoni ra nianonieni incrpyrraeurarnHi saco6a uroAo
saoesneqeHHt llpouecin pospo6,'reHH.fl, TecTyBaFrH n ra po3ropraHHrr ne6-cafrTy, r]Io
CTBOpIOeTr,Crr 3a CTeKON{ TeXHOrrCiri r.i .lava.

3.23. Crcnaaoni, uo dlopruyrclrr, cyKynHy napricrn nigrpramrcn ra
cynpoBoA)l(eHnfl rIeBIJot'o piuleHHx neO-cailry opraHisauir'rrH nianpuenacTBa.

3.24. PisHHru viir< SQ[--nroAerJrro 6as Aar{HX ra NoSel-piureuHrMu.
PenniKaui.q Ta cerN4eHTyBaFIHl 6a:sn /lir{Hx. tlpnKJraAr.i :lacTocyBaHHfl cyrracH'X
6as lanprr.

3.25. fJpnrcnaa po3roplatrHfl ne6-noprarry, piueHur flKoro Hafr6irrsru
xapaKTepHe Lnn peanisauii"la AonoMororc 3aJ'1y'terJHfl pecypcin xMapHHX
o6.ruclreHb ra nopinuflHHrr is rpaauuifrFrHr\4 xoclnHroNl .qnfl se6-:acTocyBaHb.

KPtr{T'EPri OUIHIOBAI-IHI IlAIloBIArit ue IIITAHH.fl 34 TEMoro 3
59'67 6aniB (niauiHno) nucraBnflerbcfl, flr(ruo npoAeN{oHcrponaHi rnra6orci

3HaHH-fl ncix a6o nepeBaxcHoi 6il r,urocli TeopeTHqr-rHX noJro)r(eHb, neBHHX
rexHorlorifr, MoB p03Mirrcra la nporpaMyBaHHrr, incrpyn,teHTaJrbHHX saco6is.
CauocriftHo po:n'r:an i craHAaplui, fi HecraHAap'rHi npo6nenrsi saAaqi pisHnnra
cnoco6 aMI4, lloKa3a L{a :lAit'I'tJ iclt, npoauitnisyBa'rtr ri y3aral t>Hr4,Tn orp4Ma nuit
pe3ynbl'ar'. Ri.qnonilu Biapi:tHse.rscr roqHicrro $oprvrynroBaHb r.a nocrilonHicrro,

46-58 6arrin (ao6pe) Brrc-ri),BJrrreTbcr, nKu[o npoAeN,roFrcTpoBaHi sHaHHrr
6innurocri TeopeTHrtHHX noro)r(eFIb, neBrJHX TexlroJrorili, MoB po3Mirrcra ra
nporpaMyBaHHfl, iHcrpl,xaeLITaJIbHHX 'litccldis. Clanlocriitrro po3B'fl3aHi craHlaprHi
Ta lesri HecTaHAilplHi :aea'ti, noKa3AHa sAalHicll, neBHoro u ipoxt
npoaHani:lynarra u ysala,rbr,rHTH orpHMaHnfi pesyrrbraT, Bianonilr, nclri.tFra. are He
noBHa.

34-45 6alin (:aeoninsuo) Br,rcragrrerF,cr, ,rKnIo npoAeMoHct-posaFr i
3HaHHfl.{eflKHX TeopeTHtIHHX noro}I(eHb, neBI{HX Texr-roJrorifr, MoB po:vrirrcn ra
I-lporpaMyBaHl-Ifl, iucrpynteH"I'arbt-tHX saco6in. CanrocriHHo po:n'lsaHi cTaHAaprHi
salaqi, rraerKoBo npoarJarisoeaHo orp nwauufr pe3ynbrar. Bilnoniau He noBHa. C

ee6-:acrocyu rci n.

MVC nopinHnHo Ao



nol4HrKH, flKl rroBHoro Mrporo caMocriftHo BHnpaBHTH He Mo)r(e

1-33 6anin (Hmaaonirrr,Ho) BHcraBJrrrerbcrr, .flKnIo npoAeMoHcrponani
$parnneHrapHi 3HaHHr oKpeMHX TeoperHr{HHX noro}KeHb, neBHHX TexHoirorifr, MoB
rporpaMyBaHHfl Ta iucrpyH,reHranbHux saco6in. He saneAeni npulilaln ixnroro
BI,IKopHcraHHl rrpn po:n'l3aHHi cTarJAaprHHX 3aAaq ra HeMae aHanisy orp[MaHoro
pe3ynbrary,

Tenaa 4, XnnapHi rexHorrorii'.
4.I . BrasHa.{eHHrr ra rpHK nalr4 Cloud Compr-rting.
4.2. Oco6rrHnocri TexHorlorifr xMapHHX o6.rHcneHb. BHsHa.{eHHfl ra

npur(naA xMapHoro cepnicy.
4.3 . O6rpyHryBaHHfl er(oHoMiqsux noKa3Hnrcis uroAo pauioHaJrbHoro

sacrocyBaHHr rexHoJrorii xMapHHx o6qrzcreHb.
4.4. BusHa.rer-rHr repN4inin ra rtpuKrraAH: nporpaM He ga6egneqeHHfl ffK

cepnic (SaaS), nrarSopHna nr( cepBic (PaaS), iHclrpacrpyr{rypa nr( cepBic (laaS).
4.5. BusHa.IeHHfl ltoHrlr,{ ra pisHHufl TepMinis: ny6ni.{Ha xMapa, npuBarHa

xMapa ra ri6praaHa xi\{apa (Public, Private and Hybrid Cloud).
4.6. Oco6nneocli po3ropraHnfl npHBarHoro xMapHoro o6.rncrroBaJrbHofo

cepeAoBnula. fJpnrcnalra l'exHorclrifi, LLto 3acTocoByrorbcrr y pasi po3ropraHHfl
npHBaTHoi xrraapn.

4.1 . flopinHnH Hrr xMapHHX cepnicin: Anrazon Web Services (AWS),
Microsoft Azure ra Openshift nie Red Hat.

4.8. Oco6nraFocri Ta pi3Hraus uix xMapHHM xocrr.rHroM nipryarbHHX
I\{atuHH ra xMapHHMH o6qncreHHrmu. 3aralrHnft aHanis cepnicrn DigitalOcean ra
Microsoft Azure.

4,9. fJpn:Har{eHHr ra oco6JruRocri pesepBHoro KoniroeauH n ilaHr4x (backup)
rilfl nipryalbHHX N{aurr'rH, Lr-to po3ropuyri y xMapi, Hanpun ilail., Microsoft Azure qH

in.
4. I 0. BHsHaqeHnfl oco6ln nocren ra npHKrri)A, TaK 3nanoi', <npn n'x3KH Ao

BeHAopy (vendor lock)r, uroao 3acrocyBaHHfl rexHonorin xrvrapHux o6qacleHb,
4.11, OcnonHi napaMerpn 3a flKHMH RH:tHaqaelbcfl uiHa :ta pecypcn

xMapHHx o6qhcneHb, rritnpnx,'rae, Winclows Azure qu iH.

4.12, BusuaqeHH.a la npuI(naA poOorra ir rexHorroriero Git. Oco6nasocri
3acrocyBaHHfl Git npra po:po6ui xmapHHx AoAarrcin,

4,13. Teoper'ra CAP ra ii BHI(opHcraHHa npn npoelffyBaHHi po:noAileHnx
6ag Aauwx. t

4.I4. OcnosHi xapal<repuOrnxn ra oco6lnsocri peanisauii aJrfopurMy
MapReduce.

4.15. TexHonorii o6po6xn BeTHKHX .rr,aHHX (Big Data). Oco6rusocri
3acrocyBaHH.fl po3noAileunx cxoBHru AaH vtx y pirueHHi sanlaHr o6po6xn BeTTHKHX

,IIAHHX.

4 .16. flppr K,'raAr{ Tit IrotlcHer{ Frfl oco6rrn noclei.r 3acrocyBaHHfl TexHoJrorifi
KracrepHux CYBlt.

4.17. Oco6nueocri niaxoay noOyAoBH cucleM 3a rrpnHrrHnaN,rra BigTable,
4. 1 8. Knawr$ixauin po3noAilesnx cxoBr4rrr A,aHHX.



4 .19. @afrnona cHcren,ra y cenci lexHo,qoriii pinHr onepauifiuoi cHcreMH.
Bngua.reHHtr repuiHy ra npHKnaa pearisauii, po3noAileuoi claffnonoi cucreM14.

4.20. Pi:Hr,rus n,rirx rexHororisnau SAN ra NAS. fJpurc nailn sianoriAHHx
cr4cTeM ra pirueus.

4.21.3acrocyBaHHt rexHorrclrifi FTP, NFS ra SMB, ix nepeBarn ra
Helolircn.

4.22. Po:nolinene cxoBnule Ceph, flpnsHaqeHHfl cHcreMH. AHaroriqHi
piureHH fl Ta i'x nepeBaru fr Helolixpr.

4.23. Oco6nHnocri 3aorocyBaHHrr po3noAirenlrx cxonuur AaHHX y cepnicax
xMapHl,rx o6qncneHb.

4.24. HanpnMH 3acrocynaHHr rrporpaMHoro sa6esnerreHH.fl VMware Player,
VirtualBox, Hyper-V, XEN, I(VM, OpenVZ. tlpuKnaAH ra c(repH BHr(opHcraHHn
silnoeiAHHX cHcTeM.

4.25. Oco6rrnnclcri 3aorocyBar-rntr rexHclrrolii aBropnrauii' no nporoKorry
SSH Ha cepBepi sa AonoMororc xrro.{is runcfpyBaHH.fl (6ee 3acrocyBaHH.rr
rpaAHuifrHoro na6opy roriny fi napo,rro). Hanpruu 3acrocyBaHH.n sianoeiAHnx
TexHoJrori il y xMapr{r.rx oSqr4creHHnx.

KPHTEPII OTIIHTOBAHHfl RIAnOBIAEfr HA nt4TAl{Frrr :lA TE,N,{OrO 4
59-67 6anis (nienaiuuo) Bucrallrfl€rbcfl, rrKuro BcrynHHr( rBepAo 3Hae

ruarepiar, BuqepnHo, nocriloBlro, rpai\4orHo, no cyri iz rori.{Ho froro BHKraAa€,
nilnno po3B'x3y€ u(rlaAr{i gaAaqi, AemoHcrpye 3HaHHrr sa rireparypo}o. HaseleHi
6es roMuJlox eci Heo6xiaHi BH3HaqeHHtr xN{apHr4x nJrarclroprur, nnoAelefi cepnicin,
rHnH oprauieaqifi, saco6H po3nori,reuoi cl6po6xra AaHHX, roluo 'BiAnosiar Mae

loriuHy ra cTpylffypny 3aBepurenicrr', r(opeKTr-ro R)r(r4 eaHr repv iur.r ra ocHonsi
I-IOH 

'ITTq46-5tl 6a.rrirr (eo6pe) Br{o-raLlrnerrbcrr:la nparrHJrbHe iloriqHe nigrnopeHHfl
ruarepia,ry. BierroBiar, Molr(e H,t ic"rurH Aexirrr,xa Hero.ruocrefr (repnriHin a6o
I-IoHflTb) a6o HenpHnurlnosi rroN,n4JrKH. ElclynHHK Aocral'r{bo ao6pe BoJroAie

TeoperplqHHM Ta npalilHrrHHMH nLrrilHll.flr\,rH, Aocn'rb rpaN4oTHo froro BHKnaAa€.
Bianosial nrae rrori.r Hy ra clpyKlypFry 3anepuenicln, KopeKlHo B)r(HsaH i ocHoeHi
(6asonr) repna in u la noHrrrrr{.

34-45 6a;riB (laaoni;rr,no) BncraBrrfl€Tbcfl 3a 3HaHH.r, srci

IrpoAeMoHcrponaHi B HenoBrror\,ry o6cssi. Br.rKrraAaFnrs nilnoeiaetl HABeAeHo 6e:r

o6rpyuroBaHnx noflcHeHb, HeKopeKTHo c{ropuyrr boBaHo Teoperr4rr H i ndraHHl, e

neeHi rtoMHlKH y ritnclsilflr yd rpyaucluti n])r4 po3B'qsaFrHi craHAaprHHX
nparflHttHHX 3aBA?lHr,, O6paHcl HeoOr"pyHToB auvit N4erOA u{oAo IJtn po3B'n3aHHn
rrHTaHb, niAcy'ru i np ntiilahn .

1-33 6a"nin (He:aloni.nruo) BHc'raRrrrerbcrr 3a HenpaBHrbHy a6o
noBepxHeBy eiAnosiAr, sKa cai4,rHlb npo FreycBittoMrreHicrs iHepo3yMiusn
nocraBJreHHX 3ats/-ti,lrJb. f-]orroAiurur rvrarepiaJroM [poAeMoHcrpoBaHe

$parrueHT'apHo, [3H3rrarrer{rr! oc}ior]n14x rro}rnlb HaneAeHi cpopmanbHo, 6e:
po3yMiHur ixHuoro Hricly, BHKrrzlAaHr{fl nianonieefr € JrHrue Fra eJreMeHrapHoMy
pinui. Bienoniar, He Mae nori,rnoi 3aRepueuocri.



n pI4 KIAA E K3A N,r IiHA I{t it t-roro ntrETA

XapxincbKnr"{ sauioualrHlrir exoHoui.rHnir yninepcrrrer inaeHi CenaeHa KysHeun
Tperiir (ocnirHuo-HayKonnri) pineHu nrrirloi ocnirrr

CneqiarsHicro <Koun' rorepHi HayKlr)
OcnirHs nporpaMa <Kovn'rcrepHi HayKr{)
cllaxonlrli ncrynHrrl"r i0nI rr lcl acniparlTypr_r

Erc:aN,teHarririrr nfi 6iner J\|g I

1. AnropHrMH rlotrryKy B pfAr(ax. Arrropnlru PaOrFra-Kapra.
2. BnrcopHcTaHHtI lrlytlHHX HeilpoHFrHX rvrepelK B iHrelexryanbHnx

iH$oprnr aui fi H HX cHcreN,r itx,
3. Oco6nHBocTi la pisHl{ufl nni>r< xMapHHM xoclnHfoM aipryanbHnx MarrrHH

ra xMapHHMH o6qncrreHH.nMH.3ararusnfi aHani3 cepnicin fiigitalOcean ra
Microsoft Azure.
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