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daxoBe BCTyMHE BUMPOOYBAHHS — BCTYNMHHUHN ICIIUT 31 creriaibHOCTI 122
KoMmm’toTepHi HayKd € KOMIUIEKCHUM 1 BKJIIOYA€ TEOPETHYHI MHUTAHHS (TpHU
3aBJaHHS PI3HOTO CTYNEHIO CKJIAIHOCTI) B MEXKax Trajay3eBUX CTaHIAPTIB BUIIO1
OoCBITH YKpaiHM 3 MIATOTOBKM MaricTpiB y raiy3i 3HaHb 12 Iudopwmarriiini
TEXHOJIOT1].

3aBnaHHs 11bOTO (HaxOBOTO BUMPOOYBAHHS CKIIAJICHO 3 METOIO BHUSBIICHHS
KOMIIETEHTHOCTEH (3HAaHb, BMiHb, HABUYOK) (Ta0m. 1), AIKUMH BOJIOJII€ KaHIUIAT
Ha BCTYM JO acHipaHTypH JJIsl MiATOTOBKH HA TPEThOMY (OCBITHBRO-HayKOBOMY)
PIBHI BHIIOT OCBITH 3 METOIO 3700yTTS HAyKOBOTO CTymeHs JokTopa (dinocodii
(PhD)) 3a cniemianpHicTio 122 KoM’ roTepH1 HayKH.

Tabmung 1
OCHOBHI KOMIETEHTHOCTI, IKUMHA TTOBUHEH BOJIOJIITH MaricTp (CHeIiaaicT) 3a
crierianbHICTIO «122 KoMm’ 10oTepH1 HAyKU»

3arauabHi 3K1. 3gaTHicTh 10 aOGCTPAKTHOTO MHUCIICHHS,
KOMIIETEHTHOCTI aHaJi3y Ta CHHTE3Y.

3K2. 3aaTHICTh TUTAHYBATH Ta YIPABISTH YACOM.
3K3. 3naHHs Ta pO3yMiHHS TPEAMETHOI 00yacTi
Ta po3yMiHHA mpodecii.

3K4. 3naTHicTh CIIUJIKYBaTHUCS 1HO3EMHOIO
MoBoro. 3K5. 31aTHICTh NPOBEJCHHS AOCHTIIKEHb
Ha BIJMOBITHOMY PiBHI.

3K6. 3natHicTh BuMTHCA 1 OyTH  CydacHO
HABUCHUM.

3K7. 3natHicTh A0 MOIIYKY, OOpOOJIeHHA Ta
aHasi3y iHdopMarlii 3 pi3HUX JIKEPEl.

3K8. 3naTHicTh OyTH KPUTUYHUM i
CAaMOKPHUTHIHUM.

3K9. 3naTHicTh reHepyBaTH HOBI 1mei
(KpeaTHBHICTH).

3K10. Bminus BUSIBJIATH, CTaBUTHU Ta

BHUPINIYBaTH MPOOIEMHU.

3K11. 3gaTHicTh npuiMaTi OOIrpyHTOBaHI
pIIICHHS.

3K12. 3naTHicTh mpaioBaTH B KOMaH/II.

3K13. 3gatHicTh cHijKyBaTUcs 3 HedaxiBISIMHU
CBOE€T Tairy3i (3 eKCIiepTaMH 3 1HIIUX Taly3ei).
3K14. 3naTHicTh mpaloBaTH aBTOHOMHO.

3K15. BusHaueHicte 1 HAMOJEMNIUBICT, II0J0
IIOCTABJIECHUX 3aBIaHb 1 B3ITUX 000B’SI3KIB.

CneniajabHi (paxoBi, | CK1. 3natn npudHIunu (QyHKIIOHYBaHHS Ta
npeaMeTHi) TEXHOJIOT1l  BipTyamizailii, apxXiTeKTypu Ta
KOMIIETEeHTHOCTI CTAaHJAPTH KOMYHIKAIlIMHUX TEXHOJIOTIH Ta

3ac00IB PO3MOJITICHUX OOYUCIEHb, MPOTOKOIH
3aXuCTy 1H(pOopMalii;
CK2. 3natHicTh OOIPYHTOBYBaTH Ta OOHUpaTH




CUCTeMH XMAapHHX OOYHCICHb IJIS PO3B’SI3KY
MEeBHUX 3aJad pPI3HUX NPEAMETHHUX o00yacTei
MUIIXOM JHCTAHIIIHHOTO 00OPOOJICHHS TaHUX
CK3. 3pmarHicTh 110 KOMIT'IOTEpHOI peai3aiii
MOJIeJIC TpeaMeTy JOCIIDKSHHS Ha OCHOBI
aNrOPUTMIYHOTO,  CTPYKTYPHOTO, 00’ €KTHO-
OpIEHTOBAHOT'O0,  KOMIIOHEHTHOTO,  aCIEKTHO-
OpP1EHTOBAHOI'0, CEPBIC-OPIEHTOBAHOTO,
MYJIBTHAr€HTHOTO Ta 1HIIUX CYyYacCHUX I1JIXO/IIB;
CK4. 3natHicTh CUHTE3yBaTH aJrOpPUTM
yIpaBIiHHS, (yHKI10HATBHOT CTPYKTYpH
aBTOMATHUYHOI CHCTEMH, IO pealidye Ieu
aNToOpuUTM, il MapaMeTpiB 1 XapaKTEPUCTHUK, SKi
3aJI0BOJIBHSIOTH BUMOT'aM SIKOCT1 1 TOYHOCTI;
CKS5. 3marHicte (¢opMyBaTH  CTPYKTypH Ta
HaJIaro/DKyBaTH TMapaMeTpu CHUCTEM HHU(PPOBOTO
YIIPaBIIiHHS;

CK6. 3natHiCTh BUKOPHUCTOBYBATH METOMOJIOTIT
HAyKOBUX  JIOCHIKEHb  3aIsi  PO3B’SI3KY
npodeciiHUX 3aBlaHb Yy IMPEIMETHIN o00sacTi
KOMIT FOTEPHUX HaYK;

CK7. 3actocoByBaTu ONTHMI3aIliiHI MIIXOIU B
TEXHIYHUX, EKOHOMIYHUX, COI[IAJIbHUX CHUCTEMax
JUISl TIIBUIIIEHHST TTPOYKTUBHOCT1 YIIPaBJIIHHS Ta
NPUUHSTTS BIANOBIAHUX YIIPABIIHCHKUX PIllICHb;
CKS8. 3nmatHicTh 3aCTOCOBYBATH 1HTEJIEKTYaJIbHI
iHpopmariiini  cucteMu g 0OpoOJIeHHS
iH(opmariii pi3HOT TPUPOAH;

CK9. 3narnicTh BUKOPUCTOBYBATH,
OoOTpYHTOBYBATH Ta JOCIIKyBaTH MaTeMaTHYHI
METOAM Ta  adropuTMu  OOpOOKM  JaHUX
(cratuctuuni,  anareOpaiyHi,  KOMOIHATOpHI,
aHali3y JTAHUX ) B iHpopMariiiHO-
KOMYHIKaIlIHHUX CUCTEeMaX;

CK10. 3gaTHICTh BUKOPHCTOBYBAaTH TEXHOJIOTII
posnoaiaeHnx (alIoBUX CHCTEM 1 CXOBHIIL
nanux Ta posnoauieHux CYBJ Ha 06asi
peNAiiHOT ¥ HepeNAiiHol MoJIeNIel TaHuX s
moOy0BH €(EKTHBHHUX PO3MOIIJICHUX CHCTEM
30epeKEHHS TaHUX;

CK11. 3natHicTh 3aCTOCOBYBATH cydJacHi
TEXHOJIOTII PO3IMOIUICHUX CXOBHIN JaHUX IS
00poOKH BEJIMKHX JaHUX, 30epexKEeHHS
HaJIBeNMMKUX  00’emiB  iHQopmarii  3amis
3a0e3nedyeHHsl e(pEeKTHUBHOTO (PYHKIIOHYBaHHS




PO3TIOIJICHUX CHUCTEM;

CK12. 3natHicTh BUKOPHUCTOBYBAaTH
BHCOKOMIPOJAYKTUBHI ~ CHCTEMH 3  METOIO
OTNTUMI3aIlil TPOIIECIB TPYAOMICTKUX OOYHCICHB
y TOMY YHCIl 3 ypaxyBaHHSIM EKOHOMIYHOTO
aCIeKTYy;

CK13. 3garHicTh BCTAHOBJIIOBATH Ta
HajamToByBatu 113 11 BUCOKONPOAYKTUBHUX
o0UYHCIIEHh B paMKax pPO3MOIIJIEHUX CHCTEM, B
TOMY YHUCJI1 Ha XMapHUX I1aTgopmax;

CK14. 3natHicTh po3poOJISITH BEO3aCTOCYHKH 3
BUKOPUCTAHHSIM  Cy4YaCHMX  HIIXOAIB 10
MPOTPaMyBaHHS Ta CTBOPEHHS QJITOPUTMIB ISt
iXHBOI peami3ariii;

CK15. 3natHicTh  poO3po0isiTH  MaTEeMaTHYHI
MOJel 3amad Ta oOupaTd Ta OOTPYHTOBYBATH
METOJM ONTUMI3aIii Mmoa0 I1X pO3B’A3Ky B
yMOBax BU3HAUYEHOCTI Ta HEBU3HAYCHOCTI;

CK16. 3natnicts 0OrpyHTOBYBaTH BHOIp THILY
KOMIT'IOTEpHOI CHCTEMM I PO3B’A3KY 3ajau
PI13HOMAaHITHO1 IPUPO/IH.

CTPYKTYPA EK3AMEHAIIHHOT O BLJIETY 3 ®AXOBOI'O
BUITPOBYBAHHA

Ex3amenariitauii 6iet 3 (paxoBoro BUMPOOYBaHHS BKIIOYAE TPU MUTAHHS
13 YOTUPHOX PI3HUX TEM, K BHOMPAIOTHCS BUMAIKOBO.

BBaxkaeTbcs, M0 BCi MHTaHHS MalOTh OJHAKOBUU pPIBEHb CKIIAJHOCTI Ta
OJIHAKOBY Bary y miJCyMKOBI# OLIHIII.

Tepmin BukoHaHHs 3aBaanb — 3 rof. (180 xB.).

SMICT ®AXOBUX BCTYIIHUX BUIITPOBYBAHb
Tema 1. AIropuT™MH Ta CTPYKTYPH TAHUX

1.1. IToHATTS 06YMCITIOBAIBHOI CKJIAHOCTI allTOPUTMY.

1.2. ACHMOTOTUYHHMI aHAII3 CKJIAIHOCTI alropuTMiB, O-HOTAaIIisl.

1.3. Bepxasi Ta cepeaHs OIliHKa CKJIaAHOCTI airopuTMmiB. Emmipudni
BUMIPIOBaHHS €()eKTUBHOCTI aJITOPUTMIB.

1.4. BB CTPYKTYp MaHUX 1 0COOIMBOCTEH peamizaiii Ha ¢()EKTHUBHICTD
aNTOPUTMIB.

1.5. OCHOBHI aNTOPUTMIYHI CTPATET1I.

1.6. Metoau po3poOKH alrOPUTMIB.

1.7. TIpocTi anrOpuTMH COpPTYBaHHS. AJNTOPUTM TIPOCTOTO OOMIiHY.
AJTOPUTM MIPOCTOr0 BUOOPY. AJIITOPUTM MPOCTOTO BKIFOUCHHS.



1.8. EdpextuBH1 anroputmMu copTyBaHHs. Anroput™ coptyBanss Lllenna.

1.9. EbextuBHi anropuT™Mu cOpTyBaHHS. AJTOPUTM COPTYBaHHsS Xoapa
(IIBUJIKE COPTYBaHHS).

1.10. EdbexTuBHI  anrOpuTMH  COPTYBaHHS. AJNTOPUTM  COPTYyBaHHS
3IUTTSIM.

1.11. Anroputmu momryky y wMacuBax. JIiHIMHUN TIOIMIyK y MAacuBi.
binapuwuii nouryk y Macusi.

1.12. T[ToHATTSS ~ €BPUCTUYHOrO  AITOpPUTMYy. BuIu  eBpUCTUYHUX
aJITOPUTMIB.

1.13. «Kani6ui»  anroput™Mu.  TeOopeTHYHI  OCHOBH <« KaJI1OHUX»
aJITOPUTMIB.

1.14. Anroputm MoBHOTO Tiepedopy. AJITOPUTM Tepedopy 3 MOBEPHEHHSM.
AJTOPUTM «T1JIOK Ta TPAHUIIBY.

1.15. IlonsarTs pexypcuBHOro aiaroputMy. OOYHCIIOBaIbHA CKJIAJIHICTD
PEKYPCUBHHUX aJITOPUTMIB.

1.16. AnroputMu  TIOIIYKYy HAWKOPOTIIMX MIIAXIB Ta ONTHMAaIbHUX
MapiipyTiB y rpadax. Anroputm Jleikcrpu.

1.17. 3Haxo)KeHHS  MIHIMQJIBHOIO  OCTOBHOIO JepeBa rpada 3a
anroputmoM IIpuma-Kpackana.

1.18. Anroputm nouryky y mupuHy Ha rpadax Ta aepeBax.

1.19. Anroputm nouryky B INIMOMHY Ha Tpadax Ta JaepeBax.

1.20. Anroputmu nouryky B psjakax. Anroputm Pa6ina-Kapma.

1.21. Anroputmu nomyky B psjakax. Anroputm Kayra-Moppica-IIparra.

1.22. AnroputmMu nomyky B psiakax. Anroput™m boiiepa-Mypa.

1.23. AnroputMu OOYHCIIIOBAIBHOI TeoMeTpli. AJNTOPUTMH BU3HAYCHHS
B3a€EMHOTO PO3TalllyBaHHS TOYOK, MPSIMUX Ta BIJIPI3KIB HA IUIOIIHHI.

1.24. AnroputmMu 0OYMCITIOBAIBHOT T€OMETpii. ANTOPUTMHU BHU3HAYCHHS
IUIOIII TPUKYTHHKA Ta TOBUIBHOTO 0araTOKyTHHUKA.

1.25. Anroputmu no0ya0BH OMYKII0T 000TOHKH.

KPUTEPII OLIIHIOBAHHSI

90-100 0aniB (BiAMIHHO) BCTYNHHK OTPUMYE, SIKIIO BiH TBEPAO 3HAE
Martepiall, BUUYEpIIHO, OCIIAOBHO, TPAMOTHO, 1O CYTl ¥ JTOTTYHO HOTr0 BUKJIAJAE,
BUIBHO PO3B’A3Yy€ CKJIaH1 a00 HECTaHAapTHI AJITOPUTMIYHI 3a/1a4i, TICHO 3B’A3y€
TEOpII0 3 MPAKTUKOI, JIEMOHCTPYE PO3MIMPEH] M03a MPOrpamMor0 3HAHHA.
Hageneni 0e3 moMuiaok Bci HEOOX11HI BUSHAUCHHS TEOPii airOpUTMiB, (DOPMYJIIH,
3aKOHOMIPHOCTI, 3aJIe)KHOCTI, TOIO. BIiAMoBiib Mae JIOTIYHY Ta CTPYKTYPHY
3aBEPIICHICTh, PAIliOHAJBPHUNA MIAX1A 0 BUKIAJACHHS BiAMOBiAl (pO3B’s3aHHS
MATAaHHS ), KOPEKTHO BXKUBAHI TEPMIHU, PO3KPUTO OCHOBHI MOHSTTS, MPHUBEICHO
MPABWIbHHUM y3arajJlbHIOIYU BUCHOBOK.

75-89 6aniB (100pe) BUCTABISETHCS 3a MPABWIBHE 1 JIOT1YHE BIITBOPECHHS
Marepiany. BiamoBimp Moke MicTUTH 1-2 HETOYHOCTI ab0 HENPHUHIIUIIOBI
NOMUJIKK. BCTymHUK 10CTaTHRO J00pe BOJIOMIE TPOTPAMHUM MaTepiajioMm,
IPaMOTHO ¥ Mo cyTi Horo Bukianae. [Ipu mboMy BCTYNMHHK 3aCTOCOBY€E MOTO Ha



MPaKTHUIll, BUILHO PO3B’A3y€ 3a7aul B CTaHAAPTHHUX cUTyalisx. BinmoBinp mae
JOTIYHY CTPYKTYpYy, OOpaHO TpaBWIbHHWHN MiAX1A A0 BUKJIAACHHS BIAMOBIII
(po3B’s3aHHS TUTAHHS).

60-74 ©OaniB  (3a0BiJILHO)  BUCTaBISIETRCA 32  3HAHHA,  SKi
MPOAEMOHCTPOBAaHI B HENMOBHOMY 00cs3i. BCTyIHHMK BOJIOJI€ JHUIIIE OCHOBHUM
MPOTPAaMHUM MaTepiajaoM, BUSIBIISE 3HAHHS 1 PO3YMIHHS OCHOBHUX ITOJIOKEHb.
[Ipyn boMy BHKJIagae marepian 0e3 MOsICHeHb, HEAOCTATHBO BIPHO (HOpMYITIOE
TEOPETUYHI BIJIOMOCTI, JIOMMYCKA€E y BIAMOBIASX MOMUJIKH Ta Ma€ MEBHI TPYIHOIIII
IpU pO3B’sA3aHHI CTAHAAPTHUX MPAKTUYHUX 3a]ay. BilmoBigp HE Mae JIOTTYHOT
3aBEPIICHOCTI, OOpaHO HepalloHAJbHUN MiAX1J 10 BHUKJAJCHHS BIAMOBII
(po3B’si3aHHS TUTAHHA), BIICYTHI NPUKJIAIA, HE BC1 TOHITTS PO3KPUTO.

1-59 6aniB (He3aA0BiJILHO) BHCTABISETHCS 3a HENpaBWIbHY abo
MOBEPXHEBY BIANOBiAb, KA CBIAYUTH MPO HEYCBIJOMJEHICTh 1 HEPO3YyMIHHS
MOCTaBJICHOr0 3aBJaHHs. BCTymHHK BOJOJl€ MaTepiajJoM Ha pPIBHI OKpEeMHX
¢parMeHTiB, BHU3HAYEHHS OCHOBHHUX IOHATH Ja€ (opMalibHO, 0€3 pOo3yMiHHS
3MICTYy, BUKJIAJa€ AyMKHU JIMILIE Ha eJIeMeHTapHoMy piBHI. BiamoBiab He Mae
JOTIYHOT 3aBepIIeHOCTI, OOpaHO HepallOHAJbHUN MIAXIA [0 BHUKIAJCHHS
BIAMOBI/1 (pO3B’sI3aHHS MUTAHHS), BIACYTHI IPUKIIAIN.

Tema 2. InTenexkTyanbHi inpopManiiiHi cucTeMu I TEXHOJIOTIL

2.1. MaTemaTuuHi, TporpaMHi Ta armapaTHi METOJIU MITYYHOTO 1HTEIEKTY.

2.2. OCHOBHI THUNH IHTEJIEKTyaJbHUX I1HGOPMAIIMHUX CHCTEM Ta IiX
XapaKTePUCTUKH.

2.3. IlopiBHsJIbHA XapaKTEPUCTUKA aJalTUBHUX 1H(POPMAIIHHUX CUCTEM
Ta iHQOPMAIITHUX CUCTEM, 1110 CAMOHABYAIOThHCS.

2.4. JloriuHi Moaemi sl TPEACTABICHHS 3HAHb Ta X BUKOPUCTAHHS.

2.5. EBomroriliHl aHAIOTH B IITYYHUX IHTEJIEKTyadbHUX 1H(OpMAMiiHUX
CHUCTEMax.

2.6. OCHOBHI TEXHOJIOT11 PO3POOKU EKCIIEPTHUX CUCTEM.

2.7. HediTki eKcIepTHI CUCTEMU Ta 00JIaCTi iX BUKOPUCTAHHS.

2.8. Bumoru 1m0 3HaHb, 1[0 BUKOPHUCTOBYIOTHCS B CXE€MaX JCAYKTUBHOTO
TUITY.

2.9. Oco6aMBOCTI MYJIbTHATEHTHUX CUCTEM.

2.10. HelipomepexeBa napajaurma B MITYYHOMY 1HTEJICKTI.

2.11. OCHOBHI CTPYKTYpH IITYYHUX HEHPOHHUX MEPEK.

2.12. MeToay HaBYaHHS IITYYHUX HEUPOHHUX MEPEK.

2.13. CratuyHi MITY4YH1 HEUPOHHI MEPEXK1 MPSIMOTO PO3IMOBCIOIKEHHSI.

2.14. JlunaMi4H1 IITY4YH] HEUPOHHI MEPEKI.

2.15. AaroputmMu 3BOPOTHOTO MOLIMPEHHS TOMUJIKH.

2.16. lllTyuni HEHPOHHI MEPEXKi, IO EBOJIOIIOHYIOTh.

2.17. BukopucTaHHsl MITYYHUX HEHPOHHUX MEPEX B I1HTEICKTyaTbHUX
1H(pOpMAIIHHIX CUCTEMAX.

2.18. Metonqu  HEHWpPOMEPEKEBOTO  IMPOTHO3YBAHHS  HECTAI[IOHAPHUX
MPOIIECIB.



2.19. Mepexi BeKTOPHOT'O KBaHTYBaHHs Ta Mepexa (Mana) KoxoHeHa.
2.20. ITpuHIUIIN €BOTIOMIHHOTO MOJICTIOBAaHHS.

2.21. Metoau caMOHaBYaHHS B 00YHMCIIIOBAIIBHOMY 1HTEJIEKTI.

2.22. Metoau camooprasizailii B 004HCIIFOBAIBHOMY 1HTEIEKTI.

2.23. 'eHeTHYHI AJITOPUTMHU.

2.24. OCHOBHI MOJIOXKEHHS T€HETUYHOTO IPOrpaMyBaHHS.

2.25. Metoau ontumi3zariii Ha 0a3i aHaI3y KOJEKTUBHOI MTOBEIHKHY.

KPUTEPII OIITHIOBAHHS

90-100 OauaiB (BIAMIHHO) BHUCTaBISIETHCA, SKIIO MNPOAESMOHCTPYBAHO
rIMOOKI 3HAHHS BCiX ab0 mepeBakHOI OUIBIIOCTI TEOPETUYHHMX TOJIOKEHB
IHTEJICKTYIbHUX 1H(QOPMAIIMHUX CHUCTEM, TEXHOJIOTIM ITYyYHHUX HEHUPOHHUX
MEpexK, MOB MPOTpaMyBaHHS 1 IHCTPYMEHTAJIBHUX 3aCO01B MITYYHOTO 1HTEICKTY.
CaMmoOCTIHHO PO3BSI3aHO CTaHAAPTHI, 1 HECTaHAAPTHI MPOOJIEMHI 3aBIaHHS
pi3HUMH crmocobamu, TOKa3aHa 3MaTHICTh MPOAHANI3yBaTH 1 Yy3arajibHUTHU
OTpPUMaHUK pe3yibTaT. BiAMmoBige BCTymHUKA CPOPMYJIOBaHA YITKO 1 TOBHO,
HaBeJCHAa MOJCIb OHTOJOTII IpeaMeTHOi o06jacTi, BKa3aHiI Kiach, O0'€KTH,
aTpuOyTH 1 iX 3HAaYEeHHA. BCTaHOBICHO NPUYMHHO-HACTIIKOBI 3B'SI3KH MiXK
eJIeMEHTaMH1 OHTOJIOTI1.

75-89 OauiB (100pe) BUCTABISETHCS, SKIIO MPOJEMOHCTPOBAHO 3HAHHSA
O1BIIOCTI TEOPETUYHUX TOJIOKEHb 1HTEJICKTyaJbHUX 1H()OpMAIIMHUX CHUCTEM,
TEXHOJIOTIM IITYYHUX HEUPOHHUX MEpPeX 1 I1HCTPYMEHTAIBHUX 3ac00iB
MITY4HOTO 1HTeJIeKTy. CaMOCTIMHO pO3B’SI3aHO CTaHJAPTHI 1 JesIKi HECTaHAapTHI
3aBJaHHS, 3aTHUNA MEBHOIO MIpOIO0 MPOAHANI3yBaTH 1 y3araJlbHUTU OTpUMaHUN
pe3ynbTar. Bianmosiai cpopmynboBaHO HEMOBHO, HaBEJI€HA MOJEJb OHTOJIOTIT
peaMeTHOI 00J1acTi, alie He BKa3aHi KJlacH, 00'€KTH, aTpuOyTH 1 iX 3HaueHHs. He
BCTAHOBJICHI MPUYUHHO-HACTIIKOBI 3B'SI3KH M1k €JIEMEHTaMU OHTOJIOT1].

60-74 OaniB (3a70BiLIBHO) BHUCTABISETHCS, SKIO MPOJEMOHCTPOBAHI
3HAHHS [IeIKUX TEOPETUYHUX TIOJOKEHb IHTENEKTyalIbHUX 1H(opMamiiHux
CHUCTEM 1 TEXHOJIOTIH ITYYHUX HEUpPOHHUX Mepexk. CamMOCTIHHO poO3B’s3aHi
CTaHIApPTHI 3aBIaHHS, YAaCTKOBO 3JaTHUM TMpoaHai3yBaTH OTPUMaHUUN
pesynbrar. BignoBine He moBHA. € MOMMIIKH, SIKi B MOBHIH Mipi CaMOCTIHHO
BUIMPABUTU HE MOXKE.

1-59 OaniB (He3aJ0BLILHO) BHUCTABISETHCS, SKIIO MPOJEMOHCTPOBAHI
dbparMeHTapHi 3HAHHS OKPEMHX TEOPETUYHHUX [OJOXKEHb I1HTEIEKTyalbHUX
iHpopMalIHHUX  CHCTEM, TEXHOJIOTIM IMITYYHUX HEHPOHHUX Mepex 1
IHCTPYMEHTAJIBHUX 3aC001B IITYYHOTO 1HTEJNEKTY. B BIAMOBiASX HE HaBEACHO
NPUKIAAM X BHUKOPUCTAHHS TMpPU BHUPINIEHHI CTaHAAPTHUX 3aBIaHb 1
poaHaji3yBaTh OTPUMAaHHI Pe3ybTar.

Tema 3. Be0-TexHoJi0orii T2 Be0-1u3alil

3.1. OcuoBu pobotu PHP: ctucma xapaktepuctiuka MOBU Ta 0COOJIUBOCTI
pilieHHs 3aBAaHb i1HTerpamis 13 BeO-cepBepoM. I[locmimoBHicTh il mig yac



ctBopeHHs Ha MoB1 PHP mpocToi Be6-cTOpiHKH.

3.2. Mexanizam cecii B PHP. Micne 30epiranHs paHux cecii.
[TocnimoBHICTE A1 cepBepa Ta KIIIE€HTA M1 9ac poOOTH 3 CEeCi€ro.

3.3. Texnomorii 3axucty Big SQL-iH’ €Kil Ha TPUKIIAIl pO3pOOICHHS BEO-
nonatky Ha moBi PHP.

3.4. Buznauenus texnomnorii AJAX Tta i1 mpusHadeHHS.

3.5. Buznauennss ta oco6nuBocti TexHosorii ORM (Object-Relational
Mapping).

3.6. MOXIMBOCTI KJIIE€HT-CEPBEPHOI B3a€EMOMAII B paMKaxX MPOTOKOIY
HTTP. REST-inTepdetic.

3.7. BusHaueHHsT Ta TpUKIa] BeO-cepBicy, BeO-pecypcy Ta TOpTamy.
OcoOMMUBOCTI CEPBIC-OPIEHTOBAHOT aAPXITEKTYPH.

3.8. BuzHaueHHs Ta mMpuUKIan pilieHHS BeO-cepBepy, caiiTy. BusnaueHHs
MIOHSTTS TMHAMi9Ha BeO-cTOpiHKa. B3aeMosis Opaysepa 1 BeO-cepBepa.

3.9. Texuonorii 3axucty Bim BpasznuBocTi XSS (Cross Site Scripting -
«M1KCAaUTOBUHN CKpHUNTIHTY). Pimenns 3axucty Ha moBi PHP Bif 11i€i 3arpo3u.

3.10. ITopiBasiaHs cyuacanx PHP-dpeitmBopkiB.

3.11. Ilpu3znauenns ta npukiag CMS.

3.12. Texunounorii Ta Bu3HaueHHs «Beb 2.0» ta «ComiansHuii Be6y.

3.13. Pi3Huns MK calToM, MOpPTalIoM, BeO-pecypcoM, BeO-CepBiCOM.
[Ipuknanu peanizaiii BiAMOBIAHUX PillICHb.

3.14. Buznauenns ta npusHaueHHsa mojaeni MVC s Be0-3aCTOCYHKIB.

3.15. Oco6muBocti creky TtexHonorii ASP.NET MVC mnopiBHsSHO 10
po3po0JieHHs Be0-3aCTOCYHKIB Ha MOBI Java.

3.16. OcobnuBocTi cTeky TexHoJsori JavaScript Ta NodelJS nopiBHsiHO 10
po3po0OiieHHs Be0-3aCcTOCYHKIB Ha MoB1 PHP.

3.17. Ocob6nmBOCTI Ta MOPIBHAHHS TEXHOJOTIM Ha TPUKIAIi: CEepBepY,
BeO—cepBepy, ceppepy 0aszm manmx. CTpyKTypHa cxema opraHizalii cepBepHOi
YACTHUHM JIJI CY4aCHOTO B€0-3aCTOCYHKY.

3.18. 3acTocyBaHHS TEXHOJIOTIi BipTyasi3allii cepBepHUX cUCTeM. PizHuis
y peanizamii Texnosoriii: Hyper-V, XEN, KVM Tta Docker.

3.19. OcobnmBocTi TexHONOTIH BeO-cepBepy Microsoft IIS.

3.20. OcoOamBOCTI TEXHOJOT1H BeO-cepBepy Apache.

3.21. Binminnocti 'y ASP.NET MVC nonatky, SIKMW pO3ropTaeThbcs Y
Windows Azure (4M 1HIIOI CHCTEMHM XMapHHUX OOYHCIICHB) BiJ 3BHYAMHOTO
JOJATKy Ha I K€ TEeXHOJIOT1, 0 Mpalltoe i yrnpasiaiHasam 1S.

3.22. OCHOBHI CKJaJ0Bl Ta BIJMOBIJHI 1HCTPYMEHTaJIbHI 3acO0U II0J0
3a0€e3MeUeHHs MPOIIECIB pO3pPOOJICHHS, TECTYBaHHS Ta PO3TOPTAaHHS BEO-CaMTy,
10 CTBOPIOETHCA 32 CTEKOM TEXHOJIOTiH Java.

3.23. CknagoBi, mo (OpMYyOTh CYKymHY BapTiCTh MIATPUMKHA Ta
CYyIpPOBOKEHHS TIEBHOTO PIlIEHHS BeO-calTy opraHizalii 4u mianpueMCTBa.

3.24. Pizauns mix SQL-momemmo 6a3 ganmx Ta NoSQL-pimeHHsIMU.
Perurikamis Ta cermenTyBaHHs 0a3u gaHux. [Ipuknaau 3acTOCyBaHHS CydacHHX
0a3 1aHMX.

3.25. llpuknan po3ropTaHHs BeO-mMOpTally, pPIMIEHHS SKOro HaWOIbII



XapakTepHe JuId peajizalii 3a JONOMOTOI0 3aly4yeHHS pPecypciB XMapHHUX
0o0unCIeHb Ta TOPIBHSAHHS 13 TPAAUIIHHUM XOCTHHTOM JIsl Be0-3aCTOCYBaHb.

KPUTEPII OLIIHIOBAHHSI

90-100 OaniB (BiZAMiHHO) BHCTaBISETHCS, SKIO MPOJEMOHCTPOBAHI
ruOOKl 3HaHHSA BCiX a00 MepeBakKHOi OUIBIIOCTI TEOPETUYHUX TMOJOKEHb,
NEBHUX TEXHOJIOTi, MOB pPO3MITKM Ta MIpOTpaMyBaHHS, IHCTPYMEHTaJIbHHUX
3ac001B. CamMOCTIITHO pO3B'A3aH] CTaHAApPTHI, 1 HECTaHAAPTHI MpoOJIEMHI 3a/1a4i
pI3HUMH crmoco0aMM, IOKa3aHa 3JaTHICTh MpOaHali3yBaTH ¢ y3arajibHUTHU
OTpUMAaHUN pe3yabTaT. BiAmoBiae BIAPIZHIETHCS TOYHICTIO (OPMYJIIOBaHb Ta
IMOCJI1IOBHICTIO.

75-89 OaaiB (m100pe) BUCTABISIETHCS, SKIIO MPOJIEMOHCTPOBAHI 3HAHHS
O1TBIIOCTI TEOPETHUYHHMX TOJOXKEHb, MEBHUX TEXHOJIOTIH, MOB PO3MITKH Ta
nporpaMyBaHHs, I1HCTpyMEHTalbHHX  3aco0iB. CamocCTiiiHO  po3B’s3aHi
CTaHJIapTHI Ta JESKl HeCTaHJApPTHI 3a/adi, MOKa3aHa 3/IaTHICTh NMEBHOIO MipOI0
poaHaji3yBaTH U y3araJlbHUTH OTPUMaHHi pe3yibTaT. Bianmosias JioriuHa, ane
HE TOBHA.

60-74 OaniB (3a70BLIBHO) BUCTABISETHCS, SKIO MPOJEMOHCTPOBAHI
3HAHHSA JESKUX TCOPETHYHUX IOJIOKEHb, IEBHUX TEXHOJIOTI, MOB PO3MITKH Ta
nporpaMyBaHHs, 1HCTPYMEHTaJIbHUX  3aco0iB. CaMOCTIHHO  po3B'sA3aHI
CTaHJapTHI 3a/a4i, YaCTKOBO MPOaHaII30BaHO OTpUMaHUH pe3yiabTar. Biamnosiab
He noBHa. C MOMMIIKH, 5Kl IOBHOIO MIPOIO CAMOCTIMHO BUIIPABUTH HE MOXKE

1-59 OaniB (He3aJ0BLILHO) BHUCTABISETHCS, SKIIO IMPOJEMOHCTPOBAHI
(dbparMeHTapHi 3HaHHSA OKPEMHUX TEOPETUYHUX IOJ0KEHb, MEBHUX TEXHOJOTIH,
MOB IpOrpaMyBaHHS Ta IHCTpyMEHTaJdbHMX 3aco0iB. He HaBeaeHi mNpukiIamu
iXHPOTO BUKOPHUCTAHHS TMPHU PO3B'SI3aHHI CTAHIAPTHHUX 3a/Ja4 Ta HEMAE aHamizy
OTPUMAHOTO PE3yJIbTATYy.

Tema 4. XMapHi TexHOJI0Tii.

4.1. Buznauenns ta npukianu Cloud Computing.

4.2. OcobnMBOCTI TEXHOJIOTIH XMapHUX oOuHclieHb. BusHaueHHs Ta
PUKJIA] XMapHOTO CEePBiCy.

4.3. OOrpyHTYBaHHS E€KOHOMIYHUX TIOKa3HUKIB I0JI0 pallioHAJIbHOTO
3aCTOCYBaHHS TEXHOJOTIi XMapHUX OOYUCIICHb.

4.4. BuzHaueHHS TEpMiHIB Ta TPUKIAIU: TpOrpamMHe 3a0e3MeueHHs SK
cepsic (SaaS), mnatdopma sik cepric (PaaS), inppactpykrypa sik ceppic (IaaS).

4.5. BuzHaueHHS TOHATTS Ta pPI3HUIS TEpMiHIB: MyOJiyHa XMmapa,
npuBaTHa XxMmapa Ta riopuana xmapa (Public, Private and Hybrid Cloud).

4.6. OcoOIMBOCTI PO3TrOPTaHHS MPUBATHOTO XMApPHOTO OOYHMCIIIOBAIBLHOTO
cepenoBuina. [Ipuknaaum TEXHOJOTIH, 10 3aCTOCOBYIOTHCSA y pa3l PO3TOpPTaHHS
IIPUBATHOI XMapH.

4.7. llopiBusaHsT XMapHHX cepBiciB: Amazon Web Services (AWS),
Microsoft Azure Ta OpenShift Bix Red Hat.



4.8. OcoOMMBOCTI Ta PI3HUIS MDK XMAapHUM XOCTUHTOM BIPTyaJIbHUX
MaIlliH Ta XMapHUMH OOYMCICHHSAMH. 3arajibHui aHaii3 cepiciB DigitalOcean
ta Microsoft Azure.

4.9. Ilpu3zHadueHHss Ta OCOOJIMBOCTI PE3EPBHOTO KOTMIIOBAHHS JTAHUX
(backup) nns BipTyalbHHX MallWH, IO PO3TOPHYTI y XMapi, HAIPUKIA],
Microsoft Azure 4w iH.

4.10. BusHaueHHs1 0COOJMMBOCTEN Ta MPUKIAJA, TaK 3BAHOI, «IPUB'A3KU 10
BeH0pYy (vendor lock)» 110710 3acTOCyBaHHS TEXHOIOT1H XMapHUX OOUKCIIEHbD.

4.11. OcHOBHI TapaMeTpu 3a SKUMH BHU3HAYAETHCS IlIHA 3a PECypcHu
XMapHHUX 00UKClIeHb, Hanpukiaaa, Windows Azure 4u iH.

4.12. Bu3zHaueHHs Ta npukiag podotu i3 texHonoriero Git. Ocob6auBoCTI
3actocyBaHHs Git mpu po3poOIli XMapHUX J0JaTKIB.

4.13. Teopema CAP Ta ii BUKOpuCTaHHS IPU MPOEKTYBaHHI PO3IMOIIICHUX
0a3 maHuX.

4.14. OCHOBHI XapaKTEPUCTHKUA Ta OCOOJMBOCTI peanizallii aaropuTMmy
MapReduce.

4.15. Texunomnorii 00poOku Benukux pganux (Big Data). OcobmuBocTi
3aCTOCYBAHHSI PO3MOJIJIEHUX CXOBHWIN JaHUX Yy PINIEHHI 3aBAaHb OO0pOOKHU
BEJIMKUX JaHUX.

4.16. Ilpuknaan Ta MOSICHEHHS OCOOJMBOCTEH 3aCTOCYBaHHS TEXHOJIOT1H
kinactepaux CYB/I.

4.17. OcobauBocTi miaxoay moOy10Bu cucteM 3a npuHiunamu BigTable.

4.18. Knacudikaririst po3noiICHUX CXOBHUIII TaHUX.

4.19. daiinoBa cucTeMa y CEHC1 TEXHOJIOT1M PIBHS OINepariifHol CUCTEMH.
BusHaueHHs TepMiHy Ta MPUKIIAA peatizallii: po3noaiaeHoi (paiioBOi CHCTEMU.

4.20. Pizaung mix texHomnorisimu SAN Tta NAS. Ilpuknaau BiANOBIAHUX
CHUCTEM Ta PIllICHb.

4.21. 3actocyBanus texnosorii FTP, NFS Ta SMB, ix mepeBaru Ta
HEJIOTIKH.

4.22. Posnoginene cxoumie Ceph. I[lpusHaueHHs cuctemu. AHaIOTi4HI
pillIeHHs Ta X epeBaru i HeJAOJIKHU.

4.23. OcoOMMBOCTI 3aCTOCYBaHHS PO3MOAIICHUX CXOBHII JaHUX Y
cepBicax XMapHUX O0YNCIICHb.

4.24. HanpsiMu  3aCTOCYBaHHSI MpoOrpamMHoOro 3abe3mnedyeHHs VMware
Player, VirtualBox, Hyper-V, XEN, KVM, OpenVZ. Ilpuxknagu Ta chepu
BUKOPUCTAHHS BIJIMOBIAHUX CUCTEM.

4.25. OcoOanBOCTI 3aCTOCYBaHHS TEXHOJIOT1i aBTOpHU3allii MO MPOTOKOJY
SSH Ha cepBepi 3a jgomomMorow KiwouiB mu@pyBaHHsa (0e3 3acTOCyBaHHS
TpaaUIlIHHOTO HabOpy JOTiHY U maposiro). HampsiMmu 3acTocyBaHHS BiAMOBIIHUX
TEXHOJIOT1M Y XMapHUX O0YUCIICHHSIX.

KPUTEPII OLIIHIOBAHHSI

90-100 6aniB (BiOAMiHHO) BUCTABIISIETHCS, SIKIIO BCTYIMHUK TBEPJO 3HAE
MaTtepiayl, BUYEPITHO, TOCTIJOBHO, TPAMOTHO, IO CyTi ¥ JTOT1YHO WOTO BHKJIAJAE,



BUIBHO pO3B’sI3y€ CKJIaJHI 3ajayi, JAEMOHCTPYE 3HaHHSA 3a JITepaTypolo.
HaBeneni 6e3 mommiok Bci HEOOXiTHI BU3HAYEHHS XMapHUX MaaTdopm,
MOJICJICH CepBiCIB, THIIM Oprasizalliii, 3aco0M PpO3IOJLICHOI OOpOOKH IaHMX,
To11o. *BiamoBias Mae JOTIYHY Ta CTPYKTYPHY 3aBEPIIEHICTh, KOPEKTHO BXKUBaHI
TEPMIiHH Ta OCHOBHI ITOHSTTS.

75-89 6aniB (100pe) BUCTABISETHCS 3a MPABWIBHE 1 JIOT1YHE BiITBOPECHHS
MmaTepiainy. BiamoBigb Mo)ke MICTUTH JEKiIbKa HETOYHOCTEH (TepMiHIB abo
MOHSTh) a00 HENPUHIIUIOBI MOMHWJIKH. BCTYMHUK AOCTaTHRO 100pe BOJIOJIIE
TEOPETUYHUM Ta MPAKTUYHUMH MUTAHHAMH, JOCUTh T'PAMOTHO HMOT0 BHUKJIAJIAE.
BinmoBige Mae JOTiIYHY Ta CTPYKTYPHY 3aBEpIIEHICTb, KOPEKTHO B)KHBaHI
OCHOBHI (0a30B1) TEpMIHU Ta MOHSTTS.

60-74 OaxiB  (3aA0BiJIbHO)  BHCTaBIIETHCA 3a  3HAHHA,  SKI
MPOJAEMOHCTPOBAH1 B HEMMOBHOMY 00cs31. BuknananHs BinoBijei HaBeaeHO 0e3
OOTPYHTOBAHUX MOSICHEHb, HEKOPEKTHO CPOPMYJIHOBAHO TEOPETUYHI MUTAHHS, €
MEBHI TMOMIJIKM Y BIAMOBIASX Ta TPYAHOII MPU PO3B’SA3aHHI CTaHIAPTHUX
MpaKTUYHUX 3aBAaHb. OOpaHO HEOOrpyHTOBAHUM METOJ IIOJ0 JJIsS PO3B’I3aHHS
NUTaHb, BIICYTHI IPUKJIAIH.

1-59 o0OaniB (He3aa0BiJILHO) BUCTABISIETRCA 3a HENPaBUWIBHY a0o
MOBEPXHEBY BIJANOBi/b, KA CBIAYUTH IPO HEYCBIJOMIICHICTh 1 HEPO3yMIHHS
MOCTaBJIICHUX  3aBAaHb.  BoOJIOMIHHS  MarepiaJoM  TPOJEMOHCTPOBAHE
dbparMeHTapHO, BH3HAUCHHS OCHOBHHMX TOHATH HaBeJeHl (QopmanbHO, 0e3
PO3YMIHHS IXHBOT'O MICTY, BUKJIaJaHHS BIJMOBIJICH € JIMIIIE HA €IeMEHTApPHOMY
piBHi. BinoBiib HE Ma€ JOT1YHOT 3aBEPIICHOCTI.
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