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QdaxoBe BCTynHE BUMPOOYBAHHS [0 aCHIPAHTYPH — BCTYNHHH ICOUT 31
cnenianbHocTi 122 Kommr® IOTele HAayKH € KOMIUIEKCHHM ICITUTOM, IO JO3BOJISE
BUABUTH PIBEHb BOJIOMIHHSA BCTYHHI/IKIB 3arajJbHUMU 1 CHeHiaJbHUMHU
KOMIIETCHTHOCTAMHU 3a cremiaibHicTio 122 Komm’roTepHi Haykd Ha piBHI
rajgy3eBOr0 CTaHAAPTY BHUINOI OCBITH YKpaiHW 3 IIATOTOBKH MAaricTpis
(crewniasicTiB) 3a BIAMOBIAHOIO cHemiabHICTIO (Tabi. 1).

3aBHaHHA BCTYIMHOTO ICMHATY 31 CHEIIaJbHOCTI CKJIAJAEHO 3 METOI0
BUABJICHHS KOMIETEHTHOCTEH (3HaHb, BMiHb, HABUYOK) (Tabir. 1), sKkuMH BOJIOIIE
BCTYITHUK 10 aCMIPaHTYPH, NOCTATHIX JJIA MIArOTOBKH HAa TPETHOMY (OCBITHBO-
HAyKOBOMY) PIBHI BHILOi OCBITH 3 METOIO 3100yTTS HAYKOBOTO CTYIIEHS HOKTOpa
¢inocodii 3a cnemianpHicTio 122 KoM’ 1oTepH1 HayKH.

Tabmuns 1
OCHOBHI KOMITETEHTHOCTI, IKUMH TOBUHEH BOJIOJITH MaricTp (CIemiamcT) 3a
cemianbHicTIO 122 KoM’ 10TepHI HAyKH
3arajbHi KOMNETEHTHOCTI
3K1. 3naTHicTh 10 abCTPAKTHOrO MUCIICHHS, AHAJI3Y T4 CUHTE3Y.
3K2. 3paTHIiCTh NIAHYBATH Ta YIIPABISTH YaCOM.
3K3. 3naHHs Ta pO3yMiHHS IPeAMETHOI 00acTi Ta po3ymMiHHs nipodecii.
3K4. 3patHicTh cninkysatucsa iHO3eMHOW MOBOK0. 3KS. 3maTHicTh mpoBeneHHs AOCTIIXKEHb
Ha BIiINOBIZHOMY PiBHI.
3K6. 3natHicTh BunTHCS 1 OyTH Cy4acHO HAaBUYEHUM.
3K7. 3patHicTb 1o momyky, 00poOneHHs Ta aHami3y iHpopMaii 3 pi3HUX IKepe.
3K8. 3natHicTb OyTH KPUTHYHUM 1 CAMOKPUTHYHHM.
3K9. 3naTHicTb reHepyBaTH HOBI i€l (KPEaTUBHICTD).
3K10. BMiHHS BUSIBJISITH, CTABUTHU T4 BHPILIYBATH MPOOIEMH.
3K11. 3maTHicTs npuiiMaTH OOIPYHTOBAHI PILIEHHS.
3K12. 3naTHicTh MpaLfOBaTH B KOMaH].
3K13. 3paTHicTh cninkyBaTHUcs 3 HeaxiBLSIMU CBOEL ray3i (3 eKcrepTaMu 3 iHIIUX rany3eii).
3K14. 3naTHICT NpaLOBAaTH aBTOHOMHO.
3K15. BusHa4eHiCTh i HAMOJErIUBICTD OO MOCTABJICHHUX 3aBIaHb i B3STHX 000B’A3KIB.
Cueunianbhi (paxoBi, npeaAMeTHI) KOMIETEHTHOCTI

CK1. 3Hatu npuHUMOU (byHKuiOHyBaHHﬂ Ta TEXHOJIOTIl BipTyani3aui'1' apxiTeKTypu Ta
CTaHIAPTH KOMYHIKALIHHUX TEXHOJIOTIH Ta 3aco6113 PO3MOALNEHUX OOYHCIEeHb, MPOTOKOIH
3axucty iHnpopmariii;
CK2. 3patHicTh OOrpyHTOBYBaTH Ta OOMpAaTH CHCTEMH XMapHHX OOYMCIIEHb Ul PO3B’S3KY
NEBHUX 3a]1a4 PI3HUX NMPEAMETHUX 00acTell LUIAXOM AUCTAHLIHHOrO 0OpOOIEeHHS TaHUX;
CK3. 3parHicTh 10 KOMITIOTEpHOI peamizaiii mMozmeneil mpeaMmery HOCIHIiKEHHs Ha OCHOBI
JITOPUTMIYHOTO, CTPYKTYPHOTO, 00’€KTHO-OPIEHTOBAHOIO, KOMIIOHEHTHOIO, aCMeKTHO-
OpPIEHTOBAHOIO, CEPBIC-OPIEHTOBAHOTO,
MYJIPTUAT€HTHOTO Ta IHIIMX CY4aCHHUX IIXOIB;
CK4. 3gatHicTe  CHHTE3yBaTH  aJrOPUTM  YIOPAaBJiHHS, (DYHKLUIOHAIBHOI  CTPYKTypH
aBTOMATHYHOI CHCTEMH, IO peayi3ye Lei anroputM, ii mapamerpiB i XapakTepHCTHK, SKI
3aJ0BOJIbHSIFOTH BUMOI'aM SIKOCTI 1 TOYHOCTI;
CKS5. 3parnicts GopMyBaTH CTPYKTYPH Ta HAJIATOIKYBATH MAPAMETPH CHCTEM L(pPOBOTrO
yTpaBJIiHHS,
CK6. 3naTHicTh BUKOPHCTOBYBATH METOZOJIOT HAYKOBUX IOCIIKEHb 3aisi pPO3B’ 3Ky
npodeciiHUX 3aBAaHb Y MPeaMeTHii 001aCTi KOMIT FOTEPHHUX HAYK;
CK7. 3acrocoByBaTd ONTUMI3aLiiHI MIAXOAW B TEXHIYHMX, EKOHOMIUHHX, COL{QJIbHHUX
CHCTeMax JJisl TiOBUINEHHsS TMPOAYKTUBHOCTI YNPABIIHHA Ta TNPHHHATTS BiAMOBIOTHUX




yIpaBIiHCHKUX PillIEHb;

CKS. 31aTHicTh 3aCTOCOBYBATH IHTENEKTYallbHi indopmariitni cucreMu A 0OpOOICHHS
indopmanii pi3HOI IPHPOJH;

CK9. 31aTHiCTP BUKOPHCTOBYBAaTH, OOIPYHTOBYBaTH Ta JIOCTiKyBaTd MaTeMaTH4YHi METO/H
Ta aIrOpPUTMH OGPOOKH HAaHHX (CTATHCTHYHI, anreOpaiuni, KOMOIHATODHI, aHANi3y JaHWX) B
indopmaritHO-KOMYHIKaIliHHIX CHCTEMAX;

CK10. 31aTHiCTh BUKOPHCTOBYBATH TEXHOJOTi PO3MOAUICHUX (aiioBUX CHCTEM i cxoBuIl
nanux Ta posmominennx CYBJl Ha 6asi pensmiifHoi # HepelsmifHOI Mozenel NaHuX JUIL
06y HOBH e(peKTHBHUX PO3IO/ILICHAX CUCTEM 30EPeKCHHS IaHNX;

CK11. 3n1aTHiCTh 3aCTOCOBYBAaTH CydacHi TEXHOJIOTii PO3MOAUIEHHX CXOBHI JaHHX UL
06pO6KH BENUKAX NAHUX, 30€PeKCHHS HAIBEIMKHX 06’eMiB indopmarii 3a171 3a0€3neYCHH
ed)eKTHBHOTO QYHKIIOHYBAHHS PO3IO/IICHAX CHCTEM;

CK12. 31aTHicTh BHKOPHCTOBYBaTH BHCOKOIPOJIYKTHBHI CHCTEMH 3 METOMO onTHMi3aIlil
TIPOLECIB TPYIOMICTKHX OOUHCIEHD Y TOMY YHCIIi 3 YPaXyBaHH:AM €KOHOMIYHOTO acleKTy,
CK13. 3paTHicTh BCTAHOBMIOBATH Ta HamamToByBaTd II3 jud  BHCOKONPOAYKTHBHHX
0GUKCIIeHb B pAMKaX PO3TIO/ILIEHAX CHCTEM, B TOMY YHCII HA XMApHHX mwiathpopmax;

CK14. 3patHicTh po3poOIsATH BEO3aCTOCYHKH 3 BHKOPHCTAHHSIM CydacHHX migxoniB 110
IIPOrpaMyBaHHs Ta CTBOPECHHS aJITOPUTMIB JULS IXHBOT peaizanii;

CK15. 3narnicTs po3pobisTH MaTeMaTHYHi Mozeni 3axad Ta obupati Ta OOIDYHTOBYBaTH
METO/TH ONITHMi3alii 1010 IX PO3B’ 43Ky B yMOBAX BH3HAYEHOCTI T2 HEBU3HAYECHOCT;

CK16. 3naTHicTh 0GIpyHTOBYBATH BHOIp THITy KOMII'IOTEPHOI CHCTEMH JULA pO3B’A3Ky 3a/1a4
Pi3HOMAaHITHOI IPUPOJIH.

CTPYKTYPA EK3AMEHAIIMHOI'O BUIETY JUISA BCTYIIHOT'O
ICIIUTY 31 CHEIJAJBHOCTI 122 «KKOMIPIOTEPHI HAYKH»

Ex3aMeHaliifguii GineTr s BCTYIHOTO ICIHTY 31 CHELiaJILHOCTI Mae
CTPYKTYpY, HaBeJZieHy y Ta0i. 2
; Tabmurs 2

CrpykTypa 6is1era
JUIS BCTYTTHOTO iCTIATY JIO acTipaHTypH 3i crieriasibHOCTi 122 KoMIT'10TepHI HayKu

Ne

sir 3aBaaHHs Ouinka
1 | 50 3aKpuUTHX TECTOBHX NUTaHb (O/HA IPaBUIBHA BI/IMOBI/b) 0-100
) HpO(l)eCif/'IHO-OI).iGHTOFaHG 3aBlaHHsA BigKpUTOi (OpMH 3 0-50
PO3TOPHYTOIO BiATIOBIIIIO
3 Hpo@eciﬁﬂp-opieHTOBaHe (eKOHOMiKO-MaTeMaTH4HE) 0-50
3aBJIaHHs BiIKPUTOI QOPMH 3 PO3TOPHYTOIO Bi/IIIOBI/UIIO
Bceboro 0-200

[Mo3WTHBHA OLIHKA 3a iCIUT BUCTaBIsAEThCS B Hiamaszoni Big 100 mo 200
GaiB (3 KPOKOM He MEHIIe HiXK B O/tMH 6ai).
3arajbHA OIIHKA 32 BHUKOHAHHS 3aBJaHb EK3aMEHAL[IMHOTO oulera 3

BCTYIHOIO iCIIMTY O AacIipaHTypH 3i criemianbHocTi 122 Komm’roTepHi HayKu
BM3HAYAETHCS 5K IIPOCTa cyMa 0alliB 3a TPU 3aBIaHHS.
BropkeT 4acy Bimseaenoro Ha icut — 2 rogun (120 xs.).




3MICT BCTYIHOTI'O ICIIMTY 31 CHEIIAJIBHOCTI
122 «<KOMITI’'IOTEPHI HAYKHN»

Ne 1. 3akpuTi TecToBi nATaHHN GiNeTy 0OMparOTHCS i3 GaHKY MUTaHb y
BHIIAJKOBOMY HOpsaKy. Ha KoxHe NUTaHHS INPOMNOHYEThCSA HOTHPU BapiaHTH
BiNTIOBiM, 3 AKWX JIMIIE OJHA IpaBUIbHA. BBaXkaeThes, MO BCi MUTaHHA MAOTh
OIHAKOBHii piBeHb CKIamHOCTi. KOXXHA NpaBuibHA BiANOBi/Ab HA TECTOBE MUTAHHS
OLIHIOETHCS Yy 2 OasIu.

TecToBi MUTAHHS OXOILIIOIOTH HACTYIHI TEMH.

Tema 1. AAropuT™MH Ta CTPYKTYPH JaHHX

1.1. [ToHSATTS OOUUCTIOBAIBLHOI CKIIAJHOCT] aJITOPUTMY.

1.2. ACHMIITOTHYHI aHaNi3 CKIAJHOCT] aIropuT™iB, O-HOTAIlisL.

1.3. BepxHsi Ta cepenHsi OL{HKAa CKJIQJHOCTI aIrOPHTMIB. EmmipuyHi
BUMIpIOBaHHs €()eKTUBHOCTI aJII‘OpI/ITMlB

1.4. BrumB CTPYKTYp JaHHX i ocobuuBocTeil peanisaiii Ha epeKTHBHICTH
aJITOPUTMIB.

1.5. OCHOBHi aNrOPUTMi4Hi CTpaTeril.

1.6. MeTtoau po3po0OKH alrOpHTMIiB.

1.7.TIpocTi aNropuTMH COPTYyBaHHA. AJICOPUTM HPOCTOrO oOMiHY.
AJITOpHTM TIPOCTOr0 BHOOPY. AJIFOPUTM IPOCTOTO BKIFOYECHHS.

1.8. EQexTuBHI aNrOpUTMH COPTYBaHHs. AJTOPUTM COPTYBaHHA [lemna.

1.9. EeKTHBHI aJropuTMH COPTYBaHHSA. AJITOPUTM COpTyBaHHA Xoapa
(IBHIKE COPTYBAHHS).

1.10. EdexTuBHi alrOpUTMHU COPTYBaHHs. AJTOPUTM COPTYBAHHS IATTSM.

1.11. Anroputmu Touryky y Macupax. JIiHilH## TOMIYK y MacuBi. binapHuii
TIONIYK Y MacHBi.

1.12. TToHATTS €BPUCTUYHOIO AITOPUTMY. BUy eBpUCTUIHUX aJIFOpI/ITMlB

1.13. «Kani6ui» anroputvu. TeopeTndHi OCHOBH «KaiOHUX) aIrOPUTMIB.

1.14. Asroput™ TIOBHOTO TiepeGopy. AJTOPUTM Iepebopy 3 MOBEPHEHHSM.
AJITOPUTM «T1JIOK Ta TPAHMIIBY.

1.15. IlonsTrd PEKYpCUBHOTO anroputMy. OGUUCIIOBaIbHA CKIAIHICTD
PEKYPCHBHHX AJITOPHTMIB.

1.16. Anroput™MH  TIOLIYKY HaI/IKOpOTHII/IX IUISXiB Ta ONTHMAJIbHUX
MapuIpyTiB y rpadax. Anroput™ JIedKcTpH.

1.17. 3HaxoKEHHS] MiHIMATFHOIO OCTOBHOTO JiepeBa rpada 3a ajropuTMoM
[Tpuma-Kpackana.

1.18. AropuT™ IHOLIYKY Y meHHy Ha rpadax Ta aepeBax.

1.19. AnropuT™ MOIIYKY B IIMOUHY Ha rpadax ta AepeBax.

1.20. AnropuT™ME MONIyKy B psiikax. AnroputM Pabina-Kapma.

1.21. AnropurMmu ToniyKy B psakax. Anroputm Knyra-Moppica-IIparra.

1.22. AnroputMu MoIIyKy B psfikax. Anroput™ boiiepa-Mypa.

1.23. AnroputMH  OGUKCITIOBATIEHOI FeoMeTpii. AJTOPUTMH BH3HAYCHHS
B3a€MHOTO PO3TAIlyBAHHS TOYOK, IIPSIMUX Ta Bi/IPi3KiB Ha IUIOLIAHI.

1.24. Anroput™Mi  OGYHMCITIOBATBHOI TeOMETpii. AJITOPUTMH BH3HAYEHHS
IJIONIi TPUKYTHHUKA Ta JOBLIBHOIO O6araToKyTHHKA.



1.25. AnroputMu noGy{0BH OITYKIIOT OOOIOHKH.

Tema 2. InTesnextyanbHi indopmaniiini cucremu i TexHo0rii

2.1. MaTeMaTu4Hi, IPOrpaMHi Ta arapaTHi METO[M ITY4HOrO iHTEIeKTY.

22.OCHOBHI THNM IHTENEKTyanbHHX iHGOpMamifHMX cHCTeM Ta iX
XapaKTEePUCTUKH.

2.3. IlopiBHsJIbHA XapaKTEPUCTUKA aaNTHBHUX indopmariifHuX cucTeM Ta
iHdopManitHUX CHCTEM, 1[0 CAMOHABYAIOThCS.

2.4. Jloriuni Mozei AJIs NpeICTaBIeHHS 3HaHb Ta iX BUKOPHCTAHHS.

2.5. EBOJIOMiHHI aHANOTH B INTYYHHX iHTENEKTYalbHHX iH(MOpMALIHHIX
CHCTEMaXx.

2.6. OCHOBHI TEXHOJIOTiI pO3pOOKH EKCIIEPTHUX CHUCTEM.

2.7. HeuiTKi eKCIepTHi CHCTEMH Ta 00J1acTi IX BUKOPUCTaHHS.

2.8. BuMory [0 3HaHb, 110 BHKOPHCTOBYIOTHCS B CXeMax NEIyKTHBHOTO
THILY.

2.9. Oco6auBOCTI MyJIBTHAI€HTHUX CUCTEM.

2.10. HeifpoMepesxeBa mapajjurMa B ITYYHOMY iHTEJEKTi.

2.11. OcHOBHi CTPYKTYpH IITYYHHX HEHPOHHUX MEPEK.

2.12. MeToay HaBYaHHS MTYYHUX HEMPOHHUX MEPEXK.

2.13. CtaTHuHi IITy4Hi HEHPOHHI MepeXi IPSIMOT0 PO3MOBCIOKEHHS.

2.14. JluramiyHi mITy4Hi HEMPOHHI MEPEXi.

2.15. AIropuT™# 3BOPOTHOTO IIOIIUPEHHS TIOMUJIKH.

2.16. llITyuni HeHpOHH] MepeXi, IO EBONIOLIOHYIOTb.

2.17. BUKOpHCTaHHS INTYYHHX HEMPOHHHX MEpeX B IHTENEKTyalbHHX
iHdpopMaliifHMX cCHUCTEMAX.

2.18. MeTomn  HefpoMepe)eBOro  NPOTHO3YBaHHSA  HECTAlliOHAPHHUX
IIPOIIECIB.

2.19. Mepexi BEKTOpHOTO KBaHTYBaHH: Ta Mepexa (Mamna) KoxoHeHa.

2.20. IlpuHumnu €BOJIIOLIITHOTO MOJIEIFOBAHHS.

2.21. MeToai caMOHaBYaHHS B O0UUCIIIOBAIILHOMY iHTEIIEKTI.

2.22. MeTo/u caMoopraHizaiii B 00YHCIIOBATLHOMY iHTEJIEKTI.

2.23. I'eHeTHYH] AJITOPUTMH.

2.24. OCHOBHIi IOJI0KEHHS FTEHETUYHOI'O IIPOrpaMyBaHHS.

2.25. Metonu ontuMizanii Ha 6a3i aHaIi3y KOJIEKTHBHOI HOBEIIHKH.

Tema 3. BeG-TexHouiorii Ta BeO-1u3aiiH

3.1. OcnoBu pobotu PHP: cTmcia xapakTepucTUKa MOBH Ta 0c06IMBOCTI
pilleHHs 3aBJaHb iHTerpamis i3 BeO-ceppepoM. IlocnmifoBHICTS Hil mim dvac
cTBopeHHs Ha MoBi PHP mpocToi Be6-CTOpiHKH.

3.2. MexaniaMm ceciii B PHP. Micue 36epiranas nanux cecii. ITocmiioBHICTh
Hiii cepBepa Ta KIi€HTA I1ijl Yac poOOTH 3 CECIETO.

3.3. Texuomnorii 3axucry Bif SQL-in’exuili Ha npuKIani po3pobienHs BeO-
noxarky Ha moBi PHP.

3.4. Busnauenss texaojorii AJAX T1a ii npyu3Ha4eHHS.

3.5. BusHauenns Ta ocobmuBocti TexHomorii ORM (Object-Relational
Mapping).

3.6. MosKIMBOCTI Kii€HT-cepBepHOi B3aeMozii B pamkax nportokony HTTP.



REST-inTepdeiic.

3.7. BusHaueHHss Ta TpHUKIajg Beb-cepBicy, BeO-pecypcy Ta TIOpTaly.
OCOGIHBOCTI cepBic-Opi€HTOBAHOI apXiTEKTYPH.

3.8. BusHaueHHs Ta NpHKIA] pilleHHs BeOG-cepsepy, caiiTy. BusHadeHHS
ITOHSTTS UHAMiUHA BeG-cTOpiHka. B3aeMofis 6paysepa i BeO-ceppepa.

3.9. Texnoyorii 3axucry Bin Bpasmusocti XSS (Cross Site Scripting -
«MidKcaiToBMIA cKpUITIHrY). Pimmerns 3axucty Ha Mo PHP Bif mi€i 3arposu.

3.10. IopiBasHus cyyacHux PHP-¢ppeiimMBOpKiB.

3.11. Ipusnavenns Ta npukiag CMS.

3.12. Texroorii Ta Bu3HadeHHs «Beb 2.0» Ta «CoriansHuii Beo».

3.13. Pisumnsl  MiX caiiToM, TOpTaioM, BeG-pecypcoM, BeG-cepBicoM.
IMpukiamy peanizamii BIJIIOBIJHUX PIILIEHb.

3.14. BusHaueHHs Ta NpU3HAYCHHS mozeni MVC niist Be6-3aCTOCYHKIB.

3.15. Ocobmusocti crexy Texnonorii ASP.NET MVC mnopiBHSHO 10
po3pobeHHs Be6-3aCTOCYHKIB Ha MOBi Java.

3.16. OcobmuBocTi creky TexHojoriil JavaScript Ta NodeJS mopiBHSIHO /10
po3pobnenHs Be6-3acTocyHKiB Ha MoBi PHP.

3.17. OcobnuMBOCTI Ta IOpPIBHAHHS TEXHONOTIH Ha INpHUKIaii: cepsepy,
Be6—cepBepy, cepBepy 6asu jganmx. CTpyKTypHa cXema oprasizarii cepBepHOI
YaCTHHH JUIsl CYy4aCHOTO Be0-3aCTOCYHKY.

3.18. 3acTocyBaHHs TEXHOJIOTII BipTyaisallii CEpBEPHHUX CHCTEM. Pizuuns y
peanizanii Texnonoriii: Hyper-V, XEN, KVM Ta Docker.

3.19. OcobauBoCTi TexHOJIOTIH BeO-cepBepy Microsoft IIS.

3.20. Oco6auBOCTi TexHonori# Be6-ceppepy Apache.

3.21. Bigmiasocti y ASPNET MVC pomatky, sKuii pO3TOPTa€ThCS Y
Windows Azure (unM iHIIOi CHCTEMH XMapHHX OO4YHMCIEHB) BIZ 3BHYAtHOTO
JOIATKY Ha IIiif 5Ke TEXHOJIOTI], o HpaIlfoe MiJ| ynpasiiHHsM IIS.

3.22. OCHOBHI CKJIaoBi Ta BiJNOBiAHI iHCTpyMeHTaJbHI 3acobu IIOZO
3a6e3MeueHHs [IPOIIECiB PO3POGIEHHs, TECTYBaHHS Ta PO3TOPTAHHs BeO-CaHTy, IO
CTBOPIOETHCS 3@ CTEKOM TeXHOJOTi# Java.

3.23. CknamoBi, IO (OPMYIOTb CyKyIHY BapTiCThb MiTPHMKH Ta
CYIPOBOJIXEHHs! [IEBHOTO PillleHHs BEO-CAUTy oprasizarii Y miANpUEMCTBA.

3.24. Pisgung mikx SQL-momemmo 6a3 naHuX Ta NoSQL-pileHHIMH.
Pemtikaiiist Ta cermMeHTyBaHHs 0asu jnaHuXx. IIpukiany 3acTOCYyBaHHS CyqacHHX
0a3 JaHuX.

3.25. TIpuknag pO3rOpTaHHs BeG-mopTany, PIlIEHHA SKOTO HaHO1IbII
XapakTepHe I peai3alii 3a JOIOMOTOIO 3ally4eHHS pecypciB  XMapHHX
06uMCITeHb Ta MOPIBHSAHHSA i3 TPaAUIiHHAM XOCTHHIOM JUisl BeO-3aCTOCYBAHb.

Tema 4. XmapHi TeXHOJIOTIi.

4.1. Busnauenns ta npukinagu Cloud Computing.

4.2. Oco6IUBOCTI TEXHOJNOTiM XMapHHX oO4ucieHb. Bu3HaueHHA Ta
TIPUKJIaJl XMApHOTO CEpBICy.

4.3. OGrpyHTYyBaHHsS €KOHOMIYHMX MOKA3HHMKIB IIOJO palioHaJIbHOTO
3aCTOCYBAHHS TEXHOJIOTI XMapHHUX O0YUCICHb.

4.4. BusHaueHHs TepMiHiB Ta NPUKIaJX: IIporpampe 3abesleueHHs K



cepaic (SaaS), matpopma sk cepsic (PaaS), indpacTpykrypa sk cepic (TaaS).

4.5. BusHaueHHS TIOHATTS Ta PIi3HUI TepMiHIB: MyOi4Ha XMapa, MpUBaTHA
xMapa Ta ribpuana xmapa (Public, Private and Hybrid Cloud).

4.6. OcoGIMBOCTI PO3rOPTaHHs IMPUBATHOIO XMAapHOrO O0YMCIIHOBAIBHOTO
cepenoBHINa. IIpHKIany TEXHOJNOTIH, IO 3aCTOCOBYIOTHCS y pPasi PO3rOpTaHHS
MIPUBATHOI XMapH.

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

4.8. OcoGMMBOCTI Ta PI3HMIS MDK XMapHHAM XOCTHHIOM BipTyaJbHHX
MAIlIMH Ta XMapHAMH o0urclIenHsiMy. 3aransHuii aHani3s cepsicis DigitalOcean Ta
Microsoft Azure.

4.9. TIpu3HaueHHs Ta 0COGIMBOCTI pe3epBHOro KomiropanHs nanux (backup)
UL BipTyadbHHX MAlIWH, IO PO3rOPHYTi y XMapi, Hanpukiaz, Microsoft Azure uu
iH.

4.10. BusHaueHHS OCOOJMBOCTEN Ta NMpPUKJIAN, TaK 3BaHOI, IIPHB'A3KH 10
BeH10py (vendor lock)» 11010 3aCTOCYBaHHS TEXHOIOTiH XMapHUX 004YMCIICHb.

4.11. OcHOBHI mapamMeTpH 3a SKHMH BU3HAYa€ThCsA IliHA 3a peCypcH
XMapHHX o6uKciIeHb, Hanpukiag, Windows Azure 4d iH.

4.12. BusnavyeHHs Ta mpHKnan pobotu i3 Texuoiorieo Git. Ocobmusocri
3acTocyBanHs Git mpu po3poO1i XMapHHUX JOJATKIB.

4.13. Teopema CAP Ta ii BUKODHCTaHHS IIPH NPOEKTYBAaHHI PO3MOALIEHHX
0a3 maHuX.

4.14. OCHOBHI XapaKTEpHCTHKH Ta OCOOJNHMBOCTI peami3alii alropuTMmy
MapReduce.

4.15. Texuonorii o6po6ku Benukux panux (Big Data). OcobmuBocTi
3aCTOCYBaHHS PO3NO/IJIEHHX CXOBUII JaHUX y pillleHHi 3aBIaHb OOPOOKH BENMKHX
TaHUX.

4.16. TIpukyIagu Ta TIOSCHEHHs OCOOJIMBOCTEH 3acTOCYBaHHsS TEXHOJNOIiH
kinactepaux CYB/I.

4.17. OcobauBocTi miaxony noGynoBu cucTeM 3a npuHiunamu BigTable.

4.18. Knacudikaiiisi po3rnoiiIeHHX CXOBHII JTaHHX.

4.19. dajtnoBa cucTeMa y CEHCI TEXHOJIOTiH piBHS ONEpalLiMHOI CHCTEMH.
Bu3HaueHHs TepMiHy Ta NPHKIIA] peatisalii: po3noineHoi GpaiioBoi cHCTeMH.

4.20. Pisaus Mmix TexsonorisMu SAN ta NAS. Ilpukimagd BiImoBiIHUX
CHICTEM Ta pillleHb.

4.21. 3actocyBanns TtexHonorii FTP, NFS Ta SMB, ix mnepeBaru Ta
HEJIOJIKH.

4.22. Posnoninene cxopume Ceph. IIpusHavyeHHS CHCTEMH. AHAJOTiYHI
pileHHs Ta iX mepeBary i HeJJOMiKH.

4.23. OcoBIHUBOCTI 3aCTOCYBaHHS PO3MOMAIIEHAX CXOBHII JIaHUX Yy CepBicax
XMapHUX O0YHCIIECHb.

4.24. HanpsiMu 3aCTOCYBaHHS IIPOrpaMHOTro 3a0esnedenHs VMware Player,
VirtualBox, Hyper-V, XEN, KVM, OpenVZ. Ilpukianu Ta chepr BUKOPHUCTaHHS
BiZIIIOBIJHUX CUCTEM.

4.25. OcoO6NUBOCTI 3aCTOCYBaHHS TEXHOJOTii aBTOpH3allil IO IPOTOKOIY



SSH Ha cepBepi 3a IONOMOTOI0 KIIOYiB mmdpysanus (6e3 3acToCyBaHHA
TpaJULiHHOro0 HabOpy JIOTiHY i naposio). HanpsimMu 3acTOCyBaHHA Bi/ITOBIAHUX
TEXHOJIOTi} Yy XMapHUX O0UHCICHHSX.

Ne2.

IpodeciiiHo-opicHTOBaHe 3aBIAHHSA Bigkpuroi ¢dopmu 3

PO3rOpHYTOIO BignmoBigg0 mependadae BiAMOBib BCTYIHUKOM Ha OJIHE
TeopeTHUHe TIUTAHHS 32 OJIHI€I0 i3 HACTYTHUX TEM.

Tema 1. ANropuT™MH Ta CTPYKTYPH JaHHX

1.1.TIpocti anropuT™Mu COPTYyBaHHS. AJNTODHTM TPOCTOro  OOMiHY.
AJITOPHTM IPOCTOrO BUOOPY. AJITOPUTM IIPOCTOTO BKITFOUCHHS.

1.2. EdexTriBHI anropuT™Mu COPTYBaHHS. AnroputM coptyBanns Illemna.
AJTOpUTM COpPTyBaHHS Xoapa (IIBAIKE COpTYBaHHS).

1.3. [TOHATTS €BPUCTUYHOIO Ta PEKypCHBHOTO  AJITOPHTMY. Bunu
eBPHUCTUYHMX AITOPHTMiB. OGUKCITIOBAIEHA CKJIaJIHICTh PEKyPCUBHUX aJTOPHTMIB.

1.4. AiropuT™H MOILIYKY Y IIUPHHY Ta rIuOuHy Ha rpadax Ta JepeBax.

1.5. ATTOpUTMH TIOLIYKY B PAAKax. AJTOPHTM Pa6ina-Kapmna. AJNroput™m
Kuyrta-Moppica-TIparra. Anroput™ boitepa-Mypa.

Tabmuus 3
Kpurepii oliHIOBaHHS BiiNOBi/(Ci HA MUTAHHS 38 TCMOIO 1

KinekicTb
oaitiB

—

Kpurepii OLiHFOBaHHS

1

2

45-50

BCTYHHK OTPUMY€E, AKIIO BiH TBEPAO 3HAE MaTepia, BHYEPIHO, MOCIiIOBHO,
rpaMOTHO, HO CyTi H JOriYHO MOro BHKJIAAA€E, BIILHO PO3B’A3Y€ ckianai abo
HeCTAHJ@PTHI aITOpUTMidHi 3ajadi, TICHO 3B’A3Y€ TEOpiI0 3 MPAKTHKOIO,
JEMOHCTpY€E PO3IIMpEHi M03a MPOrpamoI0 3HAHHSL. HapeneHi 6e3 MOMHIOK BCi
HeoOXiJHi BU3HAYECHHS TEOpii alropuT™is, hopmyiy, 3aKOHOMipHOCTI, 3aJIeXHOCTI,
ToImO. BifMOBiZb Ma€ JOTiuHy Ta CTPYKTYPHY 3aBEPUICHICTD, parioHaIbHAN MiIXi/
0 BHKJNAJCHHS BiINOBiAi (PO3B’S3aHHS MUTAHHSN), KOPEKTHO B)KMBaHI TEPMIHH,
PO3KPHTO OCHOBHI IIOHSTTS, IPHBE/CHO NPABMITbHUH y3araJbHIOIOUMi BUCHOBOK.

40-44

BCTYIHHK OTPHMY€, SIKIIO BiH TBEPIO 3HAE Marepial, BHYEPIIHO, IOCIiIOBHO,
rPaMOTHO, TO CyTi # IOriYHO J#Oro BHKJIAJAE, BUIBHO pO3B’A3ye CKIagHi abo
HeCTAHJ@PTHI aITOpHTMidHi 3a7adi, TICHO 3B’A3y€ TEOpif0 3 IMPAKTHKOIO,
JEMOHCTpY€E PO3IIMpEHi 11032 MPOrpamoi0 3HAHHS. Hapesieni 3 HE3HAUYHHMHU
OMMJIKAMH BCi HeoOXimHi BH3HAUeHHs Teopil AITOPHTMIB, bopmyiH,
3aKOHOMIPHOCTI, 3a/leXHOCTi, Tomo. Bimmosime Mae JOriyHy Ta CTPYKTYpHY
3aBepIIEHICTh, paliOHANTBHEH IAXIA M0 BHKIAJCHHS BinmoBiai (po3B’sS3aHHS
MUTaHHS), KODEKTHO BXHBAHI  TEPMIHH, PO3KPHTO OCHOBHI  IOHATTS,
y3araJbHIOIOYMH BUCHOBOK HAaBEJICHO HE MOBHICTIO.

35-39

BCTYIIHHK OTPUMY€E, SKIIO BiH TBEPIO 3HAE Marepiai, BHYEpIIHO, IIOCIi/IOBHO,
IPaMOTHO, IIO CYTi i JIOriYHO HOTO BHKJIANIAE, po3B’s13y€e CKiIaaHi abo HecTaHIapTHI
ANTOPUTMIUHI 3a7a4i 3 HE3HAYHMMH NOMUIIKAMH, 3B’A3Y€ TEOpito 3 MPAKTUKOIO, HE
JEMOHCTPYE PO3IIMPEHi I103a IPOrpamor0 3HAHH. HaBeneni 3 HE3HaYHUMHU
HOMHIKAMH BCi HeoOXimHi BH3HAueHHs Teopil aJTOPHTMIB, bopmyH,
3aKOHOMIPHOCTI, 3a/eXHOCTi, Tomo. Bimmosixe He Mae JIOTiYHy Ta CTPYKTYpHY
3aBEpIIEHICTh, y3araJbHIOIYHil BUCHOBOK HABENICHO HE MIOBHICTIO.

30-34

BHCTABIISETHCA 3a NPABIIIBGHE i JIOTIYHE BiJTBOPEHHS Marepialy. BiamoBine MOXe
MIiCTHTH OZHY-IBi HETOYHOCTi 200 HENPHHIMIOBI IOMHIIKH. BeTymHHK JOCTaTHBO




Vol

1oGpe BONOJIi€ MPOrPaMHHM MaTepianoM, rpaMoTHO # mo cyTi Horo Buknazae. [lpu
bOMY BCTYIIHHK 3aCTOCOBYE HOro Ha MPAKTHII, BiUIBHO pO3B’A3ye 3ajadi B
CTaHJapTHHX CHTyalisx. Binnosins Mae JIOTiYHy CTPYKTYpY, OOpaHO IpaBHIIbHHIA
MiAXiz 10 BUKJIAIEHHs BiMOBiMi (PO3B’sI3aHHA MATaHHS).

25-29

BUCTABJIAETHCS 32 NIPABHIIbHE 1 JIOTiYHE BiXTBOPCHHS Marepiany. Bixmosins Moxe
MIiCTHTH OJ(HY-/IBi HETOUHOCTi a00 HETPMHIMIIOBI MOMHJIKH. BeTynmHEK JOCTaTHBO
106pe BOJOJE MPOrpaMHAM MaTepialoM, TPaMOTHO # mo cyri #oro Buknanae. Ilpu
IPOMY BCTYIIHHK 3acCTOCOBYE HOro Ha IPaKTHI, BiIBHO pPO3B’sA3ye 3a/adi B
CTAaHIapTHHX CHTyalisX. Bimmosine He Mae JIOTiYHOi CTPYKTYpH, ane O0OpaHo
IpaBWJIBHUN i IXiJ] 10 BUKJIAICHHSA Bi/moBizi (po3B’si3aHHS MUTaHHSA).

20-24

BHCTABIIAETHCS 3a NPABUWIBHE i JIOTIYHE BiATBOPEHHs Marepiany. Bigmosige Moxe
MIiCTHTH JeKibka HeTouHOCTeidl a60 HENPHHIMIOBUX NOMMIOK. BeTymHuk B
JOCTATHHOMY 00Cs3i BOJIOJIi€ IPOTPAMHMM MaTepiaioM, aje HE 3aCTOCOBYE fioro Ha
npakTHIi. BioBis He Ma€ JIOriYHOI CTPYKTYPH.

15-19

BHCTABIAETHCS 33 3HAHHSA, sKi IPOJEMOHCTPOBAHI B HEMOBHOMY 00Cs3i. BeTymHUK
BOJIOJIi€ JIMIE OCHOBHHM IIPOTPaMHHM MaTepialioM, BHSBIIAE 3HAHHS i po3ymiHHS
OCHOBHHX TMOJIOXeHb. 1IpH IIboMy BHKJIagae MaTepian Ge3 MOSCHEHb, HENOCTATHEO
BipHO (hOPMYJIIOE TEOPETHYHI BiJIOMOCTI. BiamoBiip #e Mae JOTiYHO] 3aBepIIeHOCTI.

10-14

BHCTABJSETHCS 33 3HAHHS, SIKi IPOJEMOHCTPOBaHI B HEMOBHOMY 00csi3i. BeTymHuK
BOJIOJIi€ JIMIIE OCHOBHHM NPOTPaMHHM MaTepiajlioM, BUSBIIIE 3HAHHI i po3yMiHHA
OCHOBHHX TIONIOXeHb. IIpH IIbOMy BHKIama€ MaTepian 6e3 MOsCHEHb, HEAOCTATHEO
BIpHO (POPMYJIFOE TEOPETHYHI BiIOMOCTi, JOMYCKA€E y BIZIIOBiAX MOMWIKH Ta Ma€
IeBHI TPYIHONII TPH PO3B’A3aHHI CTAHJAPTHUX INPAKTHYHHUX 3a/ad. BiamnoBine HE
Mae JIOTi9HOi 3aBEpIIEHOCTi, 0OpaHO HepaliOHANBHWA MiAXiA N0 BUKIAJCHHS
BimoBiji (po3B’A3aHHS IIUTaHHS). :

BHCTABISCTHCS 33 3HAHHSA, Ki IIPOJEMOHCTPOBaH] B HEMOBHOMY 06cs3i. BeTymHuK
BOJIOJI€ JIHIIe OCHOBHHM IPOTPAMHHM MATepialioM, BUSBISE 3HAHHS i pO3yMiHHS
OCHOBHHX TOJIOXeHb. IIpu 1boMy BHKJIagae MaTepian 0e3 MOSCHEHb, HEJOCTATHRO
BipHO (DOPMYJIFOE TEOPETHYHI BillOMOCTI, HOMYyCKA€E y BIZIMIOBIAX MOMIJIKH Ta Ma€
IIeBHI TPYAHOINII NP PO3B’A3aHHI CTAHJAPTHHX MPAKTHYHUX 3a/ad. Binmosine HE
Ma€ JIOTiYHOi 3aBeplIeHOCTi, 0OpaHo HepaliOHAIGHUM MiIXiA 10 BHKJIAJCHHS
BiAMOBiAi (PO3B’A3aHH IUTAHHS), BiJICYTHI IPUKIIA/H, HE BCi IIOHATTS PO3KPHTO.

BHCTABIIACTHCS 32 HEMpaBHIbHY ab0 MOBEPXHEBY BilNOBiIb, SKa CBIIYHTH IIPO
HEYCBiJIOMJIEHICTS 1 HEPO3yMiHHS IIOCTaBIEHOIO 3aBJAaHHI. BCTynHUK BOJIOMIE
MaTepianoM Ha piBHi OKpeMHX (parMeHTiB, BH3HAUYCHHS OCHOBHHMX IOHATE /A€
dopmansHO, Ge3 PO3yMiHHs 3MICTy, BHKIA[ac IyMKH JHIIC Ha €JIEMCHTapHOMY
piBHi. Bifmosias He Ma€ JIOrYHOL 3aBepIIeHOCTi, 06paHO HepalioHATbHUH MiAXiX IO
BHKJIAJICHHS Bi/(IOBIi (PO3B’ A3aHHS IMTAHHS), BiICYTHI IPHKIATH.

0

BiIIOBib BiJICYTHS.

Tema 2. Inteaexryannni indopmaniiini cuctemu i TexHos0ril

2.1. MaTeMaTHuHi, IpOrpaMHi Ta anapaTHi METOMIH ITY4HOTO {HTENeKTY.

2.2. OCHOBHI THIH iHTEJEKTyalbHHX iHQOpMAaNiMHEX cucTeM Ta iX
XapaKTePUCTUKH.

2.3. TlopiBHsUIbHA XapaKTEPUCTHKA aJaITHBHAX iHpopMaIiiiHuX cUCTEM Ta
iHpopMaIlifHIX CUCTEM, III0 CAMOHABYAKOTHCSL.

2.4. HewiTki eKCIIepTHI CHCTEMH Ta 00J1aCTi iX BAKOPHCTaHHS.

2.5. BukopucTanHs INTyYHHX HEHPOHHHX MEpPEX B IHTENEeKTyaIbHUX
inopmaniiHIX CUCTEMAX.



Tabmus 4
Kpurepil OIIHIOBaHHS Bi/lMOBieil HA MUTAHHSI 33 TEMOIO 2

KinekicThb
oaitiB

Kpurepii omiHIOBaHHS

1

2

45-50

BACTABISIETHCS, SKINO IMPOJEMOHCTPOBAHO IIMOOKI 3HAHHS BCIX ab0 IEepeBaXHOI
GUIBIIOCTI TEOPETHYHHX MONOXKEHb  IHTENEKTyalIbHIX inpopMariiiHuX ~CHCTEM,
TEXHOJIOTiH INTYYHNX HEMPOHHMX MEpEX, MOB MPOTPaMyBaHHS i iHCTpyMEHTATbHHX
3aco6iB MITyuHOro iHTenekTy. CamoCTiiHO pO3B’S3aHO CTaHJapTHi i HeCTaHJapTHI
npoGNeMHi 3aBJAHHS PIHUMH CrI0cO0aMH, MOKa3aHa 3/[aTHICTh TIpOAHANI3yBaTH 1
y3araJbHUTH OTPHMAHHiA PE3yIIbTar. Bimmosine BerymEMKa copMysboBaHA HWITKO i
[IOBHO, HABEJIEHA MOJE/b OHTOJIOTI MPEeMETHOL obnacTi, BKasaHi Kiac, 00'€KTH,
arpuOyTH i iX 3Ha4eHHs. BCTaHOBIEHO TIPUYMHHO-HACITI/IKOB] 3B'3KM MDK €JICMCHTaMU
OHTOJIOT1I.

40-44

BUCTABIIETCA, AKIIO IPOJEMOHCTPOBAHO [NIHOOKI 3HAHHS BCiX ab0 HIepeBaXKHO1
GLIBIIOCTI TEOPETHYHHX IOJOXKEHb IHTENCKTYaIBHHX inpopManiiHUX CHCTEM,
TEXHOJIOTiH IITYyYHUX HEHPOHHHUX MEPEX, MOB IPOrpaMyBaHHs i IHCTpyMEHTANbHUX
3aco6iB mmTyuHOro iHTeNeKTy. CaMOCTiliHO pO3B’sI3aHO CTAaHJApTHi i HECTaHJAPTHI
npoGieMHi 3aBIaHHS Pi3HAMH CrocoOamu, MOKa3aHa 3JaTHICTH IPOAHATI3yBaTH i
y3araNbHUTH OTPAMAHHH pe3ynbrar. Bigmosinb BCTYMHAKA chopMyIbOBaHa YiTKO i
TIOBHO, HABEJIEHA MOJEIb OHTOJOTI] IpeIMETHOI 06acTi, BKasaHi KIacH, 00'exTH,
arpubyt i X 3HayeHHs. He BCTaHOBJIEHO IPHYMHHO-HACIIAKOB] 3B'S3KM MK
eJeMEeHTaMH OHTOJIOTII.

35-39

BHCTABJISETHCS, SKIIO MPOJIEMOHCTPOBAHO JOCTaTHI 3HAHHS BCiX abo HepeBaXKHO1
GLIBLIIOCTI TEOPETHYHHX IOJIOXKEHb IHTENCKTYaIBHHX inpopMamiiHUX CHCTEM,
TEXHONOTiH ITYYHHX HEHPOHHAX MEPEX, MOB IIPOTPAMYBAHHSI i IHCTPYMEHTAIIBHHX
3ac06iB mTy4HOro iHTenekty. CaMOCTiHHO PO3B’s3aHO CTaHJapTHi i HecTaHAapTHI
mpoGJIeMHi 3aBHaHHs Pi3HUMH CrocoOaMy, IOKa3aHa 3JaTHICTh NpOAaHAII3yBaTH i
y3aranbHATH OTPHMAHMIl pe3y/bTaT. BiimoBixb BCTYNHHKA HE copmynpoBaHa
4iTKO i TOBHO, HE HABEIEHA MOJENb OHTOJOTII MpeAMeTHOI obnacti, He BKa3aHi
Kiacu, 00'ekTH, arpuOyTH i 1X 3HadeHHs. He BCTaHOBIIEHO IPUYMHHO-HACIIIKOBI
3B'SI3KH MK €JIEMEHTAMU OHTOJIOTI.

30-34

BHCTABISETbCS, SKIIO MPOJEMOHCTPOBAHO 3HAHHS OUIBIIOCTI  TEOPETHYHHX
[OTIOXEHb iHTENEKTyaTbHUX iHQOpMALIMHEX CHCTEM, TEXHOJOTiH IMTyJHHX
HEPOHHMX MepEeX 1 IHCTPyMEHTAbHAX 3aCO0iB IITYYHOTO inrenekry. CaMoCTiHO
pPO3B’SI3aHO CTAHAAPTHI i esKi HecTAHXAPTHI 3aBJAHHS, BCTYIIHAK 3aTHUI TIEBHOIO
MIipoI0 ITIpOAHANI3yBaTH 1 Y3arajbHATH OTPUMAaHHH pE3yNbTAT. Binmosizi
c)OpMyITFOBAHO HETOBHO, HABEIEHA MOJIENb OHTOJNOT i IIpeMETHOI 00J1acTi, ajne He
BKa3aHi Kiach, o0'ektH, arpubyrd i ix 3HadeHHs. He BCTAHOBJIEHI TPUYHHHO-
HACJILIKOBI 3B'SI3KH MiK €JlEeMEHTAaMH OHTOJIOT1i.

25-29

BHCTABISETHCS, AKIIO TPOJEMOHCTPOBAHO 3HAHHS OUIBIIOCTI  TEOPETHYHMX
OJIO’KEHb iHTENEKTYyalbHAX iHGOPMAIifHHX CHCTEM, TEXHOJOTIH ITYIHHX
HEPOHHIX MepEeX 1 IHCTPyMEHTANbHAX 3aC00iB IITYyYHOTO inTenexty. CaMOCTiHHO
pO3B’A3aHO CTAHAAPTHI i JesIKi HECTaHJAPTHI 3aBJIaHHs, BCTYNHHK HE 3[aTHHH
IpoaHaNi3yBaTy i y3aralbHUTH OTPUMAHHH pE3yNbTaT. Bignosiai chopMyIb0BaHO
HEIIOBHO, HAaBEJIeHa MOJIENh OHTOJIOTII IIPEAMETHOI 06J1acTi, anle He BKa3saHi KIacH,
o6'extn, atpubyTH i ix 3HadeHHs. He BcraHoBIeHI IPUYUHHO-HACIIIKOBI 3B'A3KH
Mi>X eJIeMEHTaM¥ OHTOJIOT 1.

20-24

BHCTABIAEThCA, SKIO IPOJEMOHCTPOBAHO 3HAHHA OiMBIIOCTI  TEOPETHIHHX
OJOXEHb  iHTENEKTyaTbHHX iHGbOpMAanifiHUX CHCTEM, TEXHOJOriH INTYyYHHX
HEHPOHHMX MepeX i IHCTpyMEHTAIbHMX 3ac00iB INTY4HOIO inrenexkry. He




pO3B’A3aHO CTaHHAPTHI 1 HECTAaHHApTHI 3aBJaHHA, BCTYIHHK HE 3aTHUM
IpOaHANIi3yBaTH 1 y3arajJbHUTH OTpI/IMaHI/II/I pesynsrar. Bimmosini cq)opMynLOBaHo
HEMOBHO, HE HaBeJEHA MOJEIb OHTOJIOTIT Hpe)IMGTHOI obnacri, He BKa3aHi KIACH,
06'extr, aTpuOyTH i ix 3HaueHHS. He BCTaHOBIEHI MPUYMHHO- HACJIIIKOBI 3B'A3KH
MiX eJIeMEHTaMH OHTOJIOTII.

15-19

BUCTAaBJISIETHCA, AKIIO HpOJIGMOHCTpOBaHi 3HAHHA JEAKHX TECOPCTHUHHUX IIOJIOKCHD
lHTeJICKTyaJII:HI/IX 1H(1)opmaumm/1x CHCTEM 1 TEXHOJOTIi INTYyYHHX HerOHHPIX
MEPECK. CamocTiitHO PpO3B >g3aHi CTaHHapTHI 3aBJIaHHSI, YaCTKOBO SJIaTHI/II/I
HpoaHaJIIS}’BaTI/I OTpI/IMaHI/II/I Ppe3yibTart. BIHHOBIHB HE IMOBHa. € TOMUJIKH, AKi B
TIOBHIH Mlpl BCTYITHUK CaMOCTIIHO BANPABUTH HE MOIKE.

10-14

BUCTABJIIETHCA, SAKIIO IIpOJICMOHCTpOBaHi 3HAHHS JIEIKUX TEOPECTHYHHUX I10JIOXKCHB
lHTeJIeKTyaJIBHHX 1H(1)0pMaI_III/IHI/IX CHCTEM 1 TEXHOJIOTIH INTYyYHUX HerOHHI/IX
MEPCK. CamocriitHO PpO3B ’g3aHi CTaHIIapTHI 3aBJaHHs, BCTYIHHK SIIaTHI/II/I
HpO&HaJIB}’BaTI/I OTpI/IMaHI/II/I pe3ybTarT. BII[HOBIJIB HE MOBHA. € MMOMWIKH, AIKi B
ITOBHi# Mlpl BCTYITHHK CaMOCTIHO BUIIPABUTH HE MOXKC.

5-9

BUCTABJISIETHCA, AKIIO HpOI[eMOHCTpOBaHi 3HAHHA JIEAKHX TCOPCTHYHHUX IIOJIOXKCHD
lHTeJICKTyaJIBHI/IX lH(I)OpMaIllI/IHI/IX CHCTEM 1 TEXHOJIOTIH MITYYHHAX HeI/IPOHHI/IX
MEPEK. He pO3B a3aHi CTaHﬂapTHl 3aBJaHHs, BCTYITHUK HC 3JaTHUA HpO&HaJIIS}’BaTI/I
OTpI/IMaHI/II/I pC3y'JII>TaT BIJIIIOBIIU) He moBHa. € IIOMHIJIKH, gKi B TIOBHIH Mlpl
BCTYITHUK CaMOCTIiHO BHUIIPABUTH HE MOXKEC.

BUCTABISETECS, SKIIO IPOJEMOHCTPOBaHI  (pparMeHTapHi 3HAHHS OKPEMHX
TEOPETHYHUX II0JI0KEHb lHTeJIeKTyaJIBHI/IX inopMariifHuX CHCTEM, TEXHOJOTIH
IITY9HHX HeHPOHHMX MEPEeX i IHCTPyMEHTaIbHHX 3ac00iB IITYYHOTO intenekty. B
BiJIMOBI/IIX He HABEJEHO NPHMKIANM X BAKOPHCTAHHS IPH BUPIIIEHHI CTAHAAPTHHX
3aBjiaHb 1 HE IIPOAHAII30BAaHO OTPUMAaHMM pe3yIIbTaT.

0

BiJIIIOBiIb BiZICYTHS.

Tema 3. BeG-TexHoJiorii T2 BeO-Iu3aiH

3.1. OcobauBoCTI CTeKy texronorii  ASP.NET MVC mnopiBHAHO [0
po3pobeHHs Be6-3aCTOCYHKIB Ha MOBi Java.

3.2. OcobmmBocTi cTeKy TexHojoriit JavaScript Ta Node]S mopiBHsSHO 10
po3pobneHHs Be6-3acToCyHKiB Ha MoBi PHP.

3.3, 3aCTOCYBaHHSI TeXHOJIOTii BipTyaii3amii cepBepHHX cHCTeM. PisHHIL Yy
peanizanii Texnonoriii: Hyper-V, XEN, KVM Ta Docker.

3.4. Bigminaocti y ASP.NET MVC ponarky, fAKHA PpO3TOPTAEThCA Y
Windows Azure (4 iHIIOI CHCTEMH XMapHHX OOYHCIIEHB) BiJ 3BHYaHHOIO
[OJaTKy Ha IIi#f %e TEeXHOJOTi], 10 TIpaIlkoe mif ynpasiintsM IIS.

3.5. CknanoBi, o GOpPMYIOTh CyKYIHY BapTicThb IIATPUMKH Ta
CYIIPOBOJDKEHHS TIEBHOTO pillleHHs BeG-caliTy opranizaii 4 mANIPHEMCTBA.

Tabmung 5
Kpurepii omiHioBaHHs BiNOBifiell Ha MMTaHH 32 TEMOIO 3

Kinpkicts Kpurepii oniHIOBaHHS
OariB
1 2z
45-50 | BUCTABISIETECA, SKIIO TPOXEMOHCTPOBAHI IVMOOKI 3HAHHS BCIX abo TIepPEeBaKHOI

GUTHIIOCTI TEOPETHUHHX TIOJIOKEHb, IEBHHX TEXHOJOTiH, MOB DO3MITKH Ta
TPOrpaMyBaHHs, lHCTp}’MeHTaJIBHI/IX 3aco0iB. CaMoCTiifHO po3B'sA3aHi CTaHI[ap’I‘Hl i
HeCTaHapTHi NpoONeMHi 3amaui  pisHMMH _croco0amW, TOKasaHa 3/IaTHICTh




NpOaHANi3yBaTH i y3aralbHMTH OTPUMAHMA pe3yNbTar. Bimmosine Bifpi3HAETHCA
TOYHICTIO (hPOPMyYIIFOBAHb Ta HOCHiJOBHICTIO.

40-44

BHCTABJIAETHCS, SKINO IIPOJEMOHCTPOBaHi IMMOOKI 3HaHHA BCIX abo HepeBaXHo'l'
GTBIIOCTI TEOPETHUHMX TIOJO)KEHb, IICBHAX TEXHOJOTiH, MOB pO3MITKH Ta
TPOrPaMyBAHH, iHCTPYMEHTAIBHIX 3aco6iB. CamocTiitHo po3B's3aHi CTaHIIapTHl i
HecTaH#apTHi npoOieMHi 3ajadi  pi3HMMH  CHOCOOaMH, IOKa3aHa 3IaTHICTD
NpOaHATI3yBaTH ¥ y3araJbHUTH OTPUMAHHH PE3yJIbTar. Bimmnosins chopmyiroBaHa
HE TOYHO.

35-39

BHCTABJISETCS, SKINO IPOJEMOHCTpOBaHI MMOOKI 3HAHHA BCiX a00 MeEPEeBKHOL
GUIBIIOCTI TEOPETHUHMX TOJNIOXEHb, IEBHHX TEXHOJOTiH, MOB pO3MITKH Ta
MpOTPAMyBAHHS], lHCprMeHTa.HLHHX 3aco6iB. CaMoCTii{HO po3B's3aHi CTaHIAPTHI,

OKpeMi HECTAHNAPTHi TpoONeMHi 3a1adi, MOKa3aHa 3/ATHICTH NpoaHANi3yBaTH M
y3aralbHUTH OTPUMAaHHUH pesylbTar. Bilmosins chopmyboBaHa HE TOYHO.

30-34

BHUCTABJISETHCS, SKIIO IIPOJAEMOHCTPOBaHI 3HAHHS OiIBIIOCTI TEOPETHYHHUX
[OJIOXKEHb, TIEBHHX TEXHOJOTri#, MOB pO3MITKM Ta IpOrpaMyBaHHS,
iHCTpyMeHTanbHHX 3aco6iB. CaMoCTifiHO pO3B’sf3aHi CTaHJ@pTHi Ta JeSIKi
HEeCTAH[ApTHI 3ajavi, MOKa3aHa 3[aTHICTh IMEBHOIO Mipol0 MpoaHamidyBaTH #
y3aranpHETH OTPEMaHMi pe3ynbTar. Bianosip jorivna, ajie He IOBHA.

25-29

BHCTABJIETHCS, SKIIO IIPOJEMOHCTPOBaHI 3HAHHS OiNBIIOCTI TEOPETHYHUX
[OJIOKEHb, IIEBHHUX TEXHOJOriH, MOB PpO3MITKM Ta pOrpaMyBaHHS,
iHCTpyMeHTanpHMX 3aco6iB. CaMOCTiiiHO pO3B’A3aHi CTaHAapTHI Ta JesIKi
HECTAH/ApTHI 3ajiayi, MOKa3aHa 3JaTHICTh HEBHOIO MipOI0 MpoaHali3yBaTH H
y3aralbHATH OTPUMaHH pe3ynbTar. Binnosins He MoBHA.

20-24

BHCTABJIETHCS, SKINO IIPOJEMOHCTPOBaHI 3HAHHSA OiNBIIOCTI TEOPETHYHHX
IOJIOKEHb, IIEBHUX TEXHOJOTiH, MOB pO3MITKM Ta IpOrpaMyBaHHS,
IHCTPYMCHTaJIBHHX 3aco6iB. He pos3p’s3ami cTaHmapTHi 3ajadi, He II0KazaHa
37IATHICTH POAHANI3YBATH # y3arajbHATH OTPUMAHMH pe3yibTar. Binnosins He
IIOBHA.

15-19

BHCTABIISIETBCS, SKIIO IPOJEMOHCTPOBaHI 3HAHHA JIESKHX TEOPETHYHHX
[OJIOXKEHb, - IIEBHUX TEXHOJOTi#, MOB pPO3MITKM Ta IpOrpaMyBaHHS,
iHcTpyMeHTanbHUX 3aco6iB. CaMOCTiHHO PpO3B'A3aHi CTaHKApTHI 3ajadi,
JaCTKOBO npoaHamsoBaHo OTpPIMaHHPI pesynbTar. Bimmopine He moBHa. €
TIOMIJIKH, SIKi TOBHOIO MipOIO CaMOCTi{HO BUIIPABUTH HE MOJXE.

10-14

BHCTABJIIETBCS, SKIIO IPOJEMOHCTPOBAaHI 3HAHHA JEAKAX TCOPETHYHHX
[OJIOKEHb, TIEBHHX TEXHOJOriH, MOB PpO3MITKH Ta pOrpaMyBaHHS,
iHcTpymenTanpHMX 3aco6iB. He posp'asami cramjapTai 3ajadi, 9acTKOBO
HpoaHam3OBaHo OTpUMaHHil pe3yibTar. Biamosins He moBHA. € MOMMIKH, SKI
MIOBHOIO MipOIO CaMOCTIHHO BUIIPABHTH HE MOJXE.

5-9

BHCTABISIEThCSA, SKIIO [POJEMOHCTPOBaHI 3HAHHA JIESKHX TEOPETHYHHX
MOJIOKEHb, TIEBHHUX TEXHOJOTriH, MOB PpO3MITKM Ta [pOrpaMyBaHHS,
iHcTpyMeHTanbHMX 3aco0iB. He pos'ssami  crampapTtHi  3ajadi, HeE
poaHANI30BAHO OTPUMAHHH pe3yibTar. Bimmosize He moBHa. € MOMHANKH, sIKi
CaMOCTIifHO BHIIPABUTH HE MOXKE.

1-4

BHCTaBJIETHCS, SKIIO IPOJEMOHCTPOBaHi (parMeHTapHi 3HAHHA OKPEMHUX
TEOPETHYHHX IIOJNIOXKEHb, MEBHHX TEXHOJOriH, MOB IIPOrpaMyBaHHS Ta
iHCTpyMeHTanbHEX 3aco6iB. He HaBe/leHi IPUKIIaH iXHBOIO BUKOPUCTAHHS IPH
po3B'A3aHHI CTAHJAPTHHX 3aJ1a4 T4 BiICYTHiH aHaIl3 OTPUMAHOIO pe3yJIbTaTy.

Bi/IIOBi/Ib BiZICYTHS.




Tema 4. XMapHi TeXHOJIOTIi.

4.1. OcOBNHBOCTI PO3rOPTaHHS MPUBATHOTO XMApHOrO OOYHCIIIOBAJIEHOIO
cepenoBHina. IIPUKIAIM TEXHOJNOTIH, IO 3aCTOCOBYIOTBCS Y Pasi PO3TOpPTAHHS
IIPUBATHOI XMapH.

4.2. OcobnuBocTi Ta Pi3HMLA MDK XMapHHM XOCTHHIOM BipTyalbHHX
MAIIMH Ta XMapHAMH 06UHCIIeHHsMy. 3araibHuii ananis cepsicis DigitalOcean Ta
Microsoft Azure.

4.3. Teopema CAP Ta ii BHKODHCTAaHHS HpH HPOEKTYBAHHI PO3MOMITCHHX
0a3 maHuX.

4.4, Texnonorii 06pobku Benukux ganux (Big Data). Ocobmmsocti
3aCTOCYBAHHS PO3MOIiIEHMX CXOBHII| IaHHUX Y PillleHHi 3aBlaHb 0OPOOKH BEMKHX
JaHUX.

4.5. HanpsiMu 3acTOCyBaHHsI TporpamHoro 3abesmneuenns VMware Player,
VirtualBox, Hyper-V, XEN, KVM, OpenVZ. Ilpuxnanu Ta chepn BUKOPHCTAHHS
BiZIITOBIJHUX CHCTEM.

Tab6mnuig 6
Kputepil olliHIOBaHHS BiJNOBiJieH HA MMTAHHS 32 TEMOIO 4
KinekicTb K TN
Kaitia puTepii OI[iHIOBAaHHS
1 : 2

45-50 BUCTABJIIETBCS, SIKIIO BCTYIHHK TBEPIO 3HAE MaTepiai, BHYEPIHO, IIOCJTiZIOBHO,
TPaMOTHO, TO CyTi i JIOTIYHO HOTO BHMKJIANAE, BILHO PO3B’S3yE CKJIaHi 3aadi.
Hageneni 6e3 MOMIIOK BCi HEOOXiJHI BH3HAYEHHS XMapHHX ILIAaTQOpM, MOIENeH
cepBiciB, TUIM OpraHi3auiii, 3ac00H PO3MOMLIEHOI 0OPOOKH JaHUX, TOLIO. Bimmosims
Ma€ JIOTiuHy Ta CTPYKTYPHY 3aBEPLICHICTh, KOPEKTHO BXHBAHI TEPMiHA Ta OCHOBHI
THOHSITTSL. :

40-44 BHCTABJIETHCA, SKIIO BCTYIIHHK TBEPAO 3HA€E Marepiall, BUYEPIIHO, MIOCJIiJOBHO,
IpaMoTHO, 10 CyTi i JIOTiYHO HOTO BHKJIAJIAE, BUTbHO PO3B’A3Y€ CKIIAMHI 3amadi.
Hapeneni 6e3 MOMIJIOK BCi HEOOXi/Hi BU3HAYCHHST XMapHHX IIatGopm, Mozenei
CEpBiCiB, THMH OpraHizamid, 3acobu po3moaieHoi oOpoOKH HaHMX, TOIIO.
BigmoBigs 4YacTKOBO Ma€ JIOTIYHY Ta CTPYKTYpHY 3aBEpLIEHICTh, KOPEKTHO
B)KHMBaHi TEPMiHU Ta OCHOBHI HOHATTSL.

35-39 BHCTABJISIETHCS, SKIIO BCTYIIHHK TBEPHO 3HA€E Martepiall, BUYEPITHO, IIOCJIIIOBHO,
rPaMOTHO, MO CyTi ¥ JIOTi4HO HOro BHKIANa€, BUIBHO PO3B’A3yeE CTaHIapTHI
sanagi. HaBeneHi 3 He3HAYHUMH TIOMHJIKAMH BCi HEOOXiIHI BU3HAYEHHS XMapHHX
wiatdopM, MoJieNiell cepBiciB, THIIH OpraHisamil, 3aco0H PO3NOALICHOT 00poOKH
JAHHUX, TOIIO. Bi/IOBiI> YaCTKOBO Mae JIOTiYHY Ta CTPYKTYPHY 3aBEPIIEHICTb.
30-34 | BHCTaBISIETHCS 32 IPABHIIBHE i JIOTiYHE BiATBOPEHHS MaTepiay. Binnosins Moxe
MICTHTH JeKijbka HETOYHOCTell (TepMiHiB a60 MOHSTH) a00 HEIPHHIHIIOBI
IOMIJIKH. BCTYIHMK JOCTaTHBO JOOpEe BOJNOMAIEC TEOPETHYHUM Ta NPAaKTHIHHMH
IUTAHHAMY, IOCHTh TPAMOTHO iX BHKJIajae. BigmoBime Mae Jnoriuny Ta
CTPYKTYpHY 3aBEpIIEHICTb, KOPEKTHO BXKiMBaHi OCHOBHi (6a30Bi) TepMiHH Ta
TOHSTTSL.

25-29 BUCTABIISETHCS 3a TIPABUIIBHE 1 JIOTTYHE BiITBOPEHHS MaTepiainy. Biamnosins Moxke
MICTHTH JeKijibka HeTo4HOCTeH (TepMiHiB a60 IOHATH) ab0 HEHIPHHIUIIOBI
IOMMJIKH. BCTYIHHK J0CTaTHBO HOOpE BONOAIE TEOPETHYHHUM Ta MPAKTUIHUMH
TATAHHSMH, JOCHTH I'PAMOTHO iX BHKIIaJa€e. BilmoBiak HENOCTATHHO JIOTiYHA Ta
CTPYKTYPHO 3aBEpILIECHA.




20-24

BHCTABISIETHCSL 33 JOCTATHBO NPABHJIBHE i JIOTiYHE BiATBOPEHHs Matepiaiy.
BinmoBime MOXe MICTHTH JIeKiJbKa HETOYHOCTEH (TepMiHiB abo TMOHATH) abo
HEIPHHIMIOBI OMUIIKA. BeTymHuK focTatHRo 106pe BOJIOJIi€ TEOPETUYHHUM Ta
IPaKTHYHMMHA [UTaHHAMH. Biamosize HEAOCTaTHHO JIOriYHa Ta CTPYKTYPHO
3aBepIIeHa.

15-19

BHCTABISETbCA 3a 3HAHHS, $Ki IPOJEMOHCTPOBaHI B HEMOBHOMY obcs3i.
BuknaganHs BifmoBizell HaBeneHO 6e3 OOIPYHTOBAaHHX IIOSICHEHB, 3arajioM
KOPEKTHO C(bopMynLOBaHo Teopemqm OUTAHHS, € He3HAuHi TOMMIKH Y
BiJIMOBINAX Ta HE3HAUHi TPYIHOLI IpPH PO3B’sA3aHHI craHnapTan MPaKTHIHAX
3aBiaHb. OOpaHO HEOOTPYHTOBAHUM METOA LIOAO PO3B ’q3aHHsA 3a1a4. HaBeneHo
KOPEKTHI IPUKJIAH.

10-14

BACTABISICTHCS 33 3HAHHS, SKi TPOJEMOHCTPOBAHI B HEMOBHOMY 00Cs3L.
BukiamaHHs BiAnoBineil HaBeleHO 0O€3 06rpyHTOBaan HOSICHEHB, HEKOPEKTHO
cq)opMynLOBaHo Teopemqm [WTAHHA, € TEBHI TOMMJKH Y BIINOBIIAX Ta
TPY[AHOUI T[pH pPO3B’SA3aHHI CTaHIIapTHI/IX NPaKTHYHHUX  3aB/IAHD. O6pano
HeoGIPYHTOBAHH# METO 100 PO3B’A3aHHSA 3a/1a4, BiACYTHI IIPUKIIA/IH.

5-9

BHCTABJISIETBCSI 34 3HAHHA, AKi IIpOJICMOHCTpOBﬂHl B HCIIOBHOMY o0cs3i.
Buknaganus BlﬂHOBlIICI/I HaBCIACHO oe3 OGYPYHTOBaHI/IX IIOsICHCHb, HCKOpCKTHO
C(bOpMyJIBOBaHO TeOpeTI/I‘IHl IIUTAaHHA, € IEBHI ITOMMJIKA y BII[IIOBI,ZISIX Ta
TPYILHOIHI IIpu po3B >I3aHHI CTaHJIapTHHX IIpaKTI/I‘lHI/IX 3aBJaHb. He o6paHo
06rpyHTOBaHI/II/I METO moJ0 pO3B ’s13aHHS 3a]1a4, BlZ[CYTHl IIPUKJIaJH.

BHUCTaBJISIETHCA 3a HCHpaBHHBHy abo IIOBCPXHEBY BlIll'IOBlI[B sgKa CBII[‘II/ITB IIpo
HCYCBIHOMJICHICTI) i HGpOS}'MlHHSI IIOCTABJICHUX 3aBJAaHb. BOJIOJIIHHSI MaTeplaJ'IOM
IPOACMOHCTPOBAHE Q)parMeHTapHo BH3HAQUCHHS OCHOBHHX IIOHATH HaBClICHI
(bOpMaJII;HO 0e3 pOSyMlHHH IXHBOTO 3MICTy, BHUKJIQJaHHA BIZIHOBIJIGI/I € JIMIIe Ha
CJICMCHTAPHOMY plBHl BlI[l'IOBlI[I: HE Mac JIOTiYHO1 SaBCpIIIeHOCTl

0

BiZIIOBi b BiACYTHSI.

Ne3.

Ipodeciiino-opienToBane (exoHOMiKO-MaTeMaTH4YHe) 3aBJaHHS

BigKpHuTOi hopMH 3 PO3rOPHYTOIO BiANOBI/IIO.

[aTepnperyBaTu

06‘II/ICJICHy eKOHOMiKO-MaTCMaTI/I‘-IHy MOJICIIb

(exoHOMETpUYHY 200 ONTHMIi3aLiHHY).

Tabmung 7

Kpurepii oninroBaHHs podeciiiHo-0pieHTOBAaHOTO (eKOHOMiKO-MaTeMaTH4HOI0)

3aBIaHHs BIIKPUTOI (POPMHU 3 PO3TOPHYTOIO BiIOBIIIIO

KuiekicTs K e
S pHTEpii OLIHIOBAHHS
1 2
50 HagezieHa TpaBHIbHA J€TATBHA iHTEpIpeTaris BCiX napaMfrrpu; MoOJIEI, O0UMCICHX

Kpprreplm 3 (hOPMyITIOBAHHSIM IIPABHIIBHOIO YIPABJIiHCHKOrO PIlCHHS Ha OCHOBI Ii€l
MOJIENI.

49 HapenieHa NpABIIBHA CKOPOYEHA IHTEpIPETAlliss MapaMeTpiB Moyien, O0YMCICHUX
KpmepuB 3 (hOPMYJTIOBAHHSIM IIPABIJIBHOTO YIPABIIHCHKOIO PIICHHS HA OCHOBI IIi€l
MOJIEJII.

48 HaBejieHa NpaBHIBHA JIETATbHA IHTEPOpeTallil MapameTpiB MoJeli, OOUMCIICHHX
I(pIdTepllB 6e3 GopMyITIOBaHHS [PABWIBHOTO YIPABIHCHKOTO PILICHHS HA OCHOBI L€l
MOJIETI.

47 Hape/ileHa IpAaBWIGHA CKOpOYEHA IHTEpIpETAllis MapaMeTpiB MOJe, OOUHMCICHUX

KkpuTepiiB 6e3 GOpMyIIIOBAHHS NPABMIBHOTO YIPABIIHCHKOTO pilllcHHs1 HA OCHOBI IIi€i




MOJEI.

46

Hape/ieHa NpaBHIGHA JETATbHA IHTEPIpETAlis NapameTpiB Moje, O0UHCICHHX
KpmepuB 3 ()OpPMyJTIOBAHHSM TIPABAJIBHOTO YIPABIHHCHKOTO PillleHHs HA OCHOBI i€l
mozeni. ITpoTe 3pobiena omHa MOXMOKa (HETOYHICTH), siKa HE BIUIMBAE HA 3aralbHy
XapaKTEPUCTHKY MOJIEIII.

45

HaBenena NpaBMibHA JeTANGHA IHTEpIpeTalis MapaMeTpiB MOZENi, O0UHMCICHUX
KpHTepllB 3 d)opmymOBaHHﬂM MPaBUJILHOTO ynpaBchmcoro pillIeHHs] HA OCHOBI IIi€l
mozenm. 3poOneHo mBi MOXHOKM (HETOYHOCT), fAKi HE BIUIMBAIOTH HA 3arallbHy
XapaKTEPUCTHKY MOJICIII.

44

HaBesieHa MpaBHIBHA JeTATbHA IHTEPHpETalis MapameTpiB Moferi, O0UHMCIICHHX
Kpmeplus 3 (hOpPMYIIOBAHHSIM IIPABAIHHOTO YIPABIIHCBKOIO DILICHHS HA OCHOBI TIi€l
moyeri. TIpoTe 3po6IeHo Ty IOXHOKH (HETOYHOCTI).

43

HaBenena NpaBiibHA JIETANbHA IHTEPIpETAlis MapamMeTpiB MOZEN, O0YHCICHUX
KpHTepuB 3 (hOPMyJTFOBAHHAM TIPABIJIFHOTO YIPABIHHCHKOTO PillleHHs HA OCHOB i€l
mozeri. ITpoTe 3po6IIeHO YOTHPH HOXHOKH (HETOIHOCTI).

42

HaBesieHa NpaBHIBHA JETATbHA IHTEPHpeTallis MapameTpiB MoZel, o0uMCIIeHNX
KpI/ITepllB 6e3 (hOpMyITIOBAHHS [PABIILHOTO YNPaBJiHCHKOTO PIlICHHS HA OCHOBI i€l
mozeri. ITpore 3pobnena oxHa MOXHMOKa (HETOYHICTD), KA HE BIUIMBAC HA 3arajibHy
XapaKTEPUCTHKY MOJIETI.

41

HaBenena upaBMibHA JIeTATbHA IHTEpUpETAlis NapaMeTpiB MOZeNi, O09HMCICHHX
KpmepuB 6e3 q)opMyJHOBaHHﬂ TPABHJIGHOTO YIPABJIHCHKOTO PillIeHHs HA OCHOBI L€l
mojeni. 3po6neHo 1Bi MOXHOKM (HETOYHOCTI), sKi HE BIUIMBAIOTH Ha 3arajlbHy
XapaKTEPHCTHKY MOJIEIII.

40

HaBenena mpaBHIBHA JIeTANbHA IHTEpIpeTalis MapaMeTpiB MOZENi, O0UHMCICHHX
Kpmeplm 6e3 hOpPMyITIOBAHHS TIPABWJIBHOIO YNPABIIHCHKOIO illleHHs Ha OCHOBI i€l
mozeii. [Tpore 3po6iieHO TpH TOXHOKU (HETOIHOCTI).

39

HaBezena NpaBHIBHA JIETANbHA IHTEPIpETAallis IapaMeTpiB MOZENi, O0UHMCICHHX
KpHTepllB 6e3 (JOPMYITIOBAHHSIM TIPABIJILHOTO YIPABIHHCHKOTO PillleHHS Ha OCHOBI i€l
mojesi. ITpote 3po6IeHO YOTHPH HOXHOKH (HETOYHOCT).

38

HaBenena NpaBIbHA CKOpOYEHA IHTEIpPETallis IapameTpiB MOZEN, O0UHCICHAX
KpI/ITCpllB 3 (hOPMyJTIOBAHHSIM TIPABAJIGHOTO YIPABIHCHKOTO PillleHHs Ha OCHOBI i€l
mozerni. ITpoTe 3pobriena omHa MOXMOKa (HETOYHICTH), sKa HE BIUIMBAE HA 3aralbHy
XapaKTEPUCTHKY MOJIETI.

2

HaBejieHa NpPaBIIbHA CKOpOYEHA IHTEpIpETAlis NapaMeTpiB MOZeNi, O0UHMCICHHX
KpmepnB 3 (bopMymOBaHHﬂM PaBHJIBHOTO ynpaBHIIICLKOFO pILlIEHHs Ha OCHOBI Ili€i
mozenm. 3pobneHo mBi MOXHOKM (HETOYHOCTI), fIKi HE BIUIMBAIOTH HA 3arajlbHYy
XapaKTEPUCTHKY MOZIET.

36

HaBeneHa IpaBIBHA CKOpOYEHA IHTEPHpETallis NapameTpiB MOJeNi, O0UHMCICHHX
KpI/ITCpllB 3 pOpMyJIIOBAHHSM TIPABIIIBHOTO YIPABIHHCHKOIO PIlleHHs HA OCHOBi IU€l
mojeni. ITpote 3po6IeHO TpH IOXHOKH (HETOUHOCTI).

= -

HaBeneHa NpaBIIBHA CKOpOYEHA IHTEIpPETallisl IapaMeTpiB MOZei, o6tmcnean
KpI/ITCpllB 3 (hOpPMyJTIOBAHHAM TIPABAJIGHOTO YIPABIHHCHKOIO PIllleHHs HA OCHOBi €l
mogzei. [TpoTe 3po6yIeHo YOTHPH TOXHOKH (HETOYHOCTI).

34

HaBenena mnpaBwiibHA JiETabHA 1HTepnpe'rauvI napameTpiB  MoJieNi, OOYMCIECHHX
KPUTEpiiB 3 (POPMYIIOBAHHSM YIPABIHCHKOIO PIICHHS Ha ocHoBI miei mozeni. ITporte
3po0JieHa OJTHA TOMHJIKA.

33

HaBesena mpaBuiIbHA JIeTalbHA 1H'repnperaum napaMerpiB Mozelt, O0YHCIIEHHX
KpuTepiiB 6e3 (hOPMyITIOBAHHS! YIIPABIiHCHKOIO PillleHHs Ha OCHOBI L€l moxedi. [Tpore
3po0JieHa O/THa OMMUJIKA.

i 7

HaBeneHa NpaBHIbHA CKOPOYEHA IHTEpIpPETallisi IapaMeTpiB MOJEN, O0UHMCICHUX
KpUTEpiiB 3 GOPMYIIIOBAHHSM YIPABIHHCHKOIO PillIEHHs Ha OCHOBI ILi€f moneni. [Tpore
3po0JieHa Oj1Ha IOMHJIKA.




31

HaBenena mpaBiilbHa CKOpPOYEHA 1HTepHpera11m napameTpiB Moyieni, OOYMCIECHHX
KpUTEpiiB 6e3 OPMyIIOBAHHS YTPABIHCHKOIO PIICHHS HA ocHoBi i€l mogeni. ITpore
3po0JieHa 0/tHa IOMUJIKA.

30

HaBejleHa [paBHIBHA JeTATbHA IHTEPIpETallis NapameTpis MOfe, O0UHCIICHIX
KpUTepiiB 3 (JOPMYIOBAHHAM YIPABIIHCHKOTO DIIICHHS Ha OCHOBI 1€l Mozei.
3p0o6IeHO 1Bi MOMMJIKH.

29

HaBenena NpaBiibHA JIETANGHA IHTEpIpETAllis MapameTpiB MOZEI, O0YHCIIEHIX
kputepiiB  6e3 (OPMyYJIIOBAHHS YNPABJIHCHKOrO PIlNCHHS Ha OCHOBi IIi€l MOJEi.
3po6ieHO /1B OMMJIKH.

28

Hapeniena IpaBHIGHA CKOPOYEHA IHTEpIpeTallisi MapameTpiB MOJEI, 00YHCIIEHUX
KpuTepiiB 3 (OPMYIOBAHHSM YNPABJIiHCHKOrO PIlICHHS Ha OCHOBI i€l Mozei.
3pobiteHo J1Bi HOMHJIKH.

27

HaBejiena NpaBWIBHA CKOPOYEHA IHTEpIpETalis MapameTpiB Mozieni, OOUHCIeHHX
KpuTepiiB  Ge3 (HOPMyYIIOBAHHS YNPABIIHCHKOrO PIlNCHHS Ha OCHOBi Ii€l MoJei.
3po6ieHo JBi HOMUIIKH

26

HaBenena feTalbHa {HTEpHpeTallisi NapamerpiB Mojenm, OOYHCIEHMX KpUTEpiiB 3
(hOPMyYTIOBAHHAM YIPABIHCHKOTO DIllIGHHs HA OCHOBi Iii€i Mogen. 3poOneHo TpH
TIOMJIKH.

23

Hage/ieHa jieTaibHa {HTEpIpETaNis NapamMeTpiB Mozeri, OOUMCIeHHX KpuTepiiB 0Oe3
(D OpMyITIOBAHHS YNPABIIHCHKOrO PIillleHHs HA OCHOBi i€l MOJe. 3pobiieHo Tpu
TIOMIJIKY.

24

HapejleHa CKOpOUCHA iHTEPNPETAIlSl [apaMeTpiB MO, OGUMCIIeHuX KPUTEpiiB 3
(DOpMyITIOBAHHSM YNPABIIHCHKOrO DIllleHHS HA OCHOBI L€l Mozen. 3pobneHo Tpu
TOMIUJIKH.

5

HaBezieHa CKOpOYeHa IHTEpIpETallis IapaMeTpiB MOJIEN, O0HMCICHIX KpuTepiiB  0e3
(bOpMyYJTIOBAHHS YNPABJIHCBKOrO DIllleHHA HAa OCHOBi IY€i Mozen. 3pobiaeHo TpH
TIOMIJIKA

A5

HapefeHa jeTaibHA iHTEpIpETallisl MapamerpiB Mojenm, OOUMCIEHHX KpUTepiB 3
(DOpPMyITIOBAHHSM YNIPABIIHCHKOTO PillleHHs Ha OCHOBi L€l Mozeni. 3po0lieHo YOTHPH
TIOMHJIKH.

21

HaBeJeHa JeTaibHa iHTEpIpETallis NapamMeTpiB MOJeN, OGUMCIIEeHHX KpHTepiiB Oe3
OPMyYITIOBAHHS YIPABIIHCHKOTO PillleHHs HA OCHOBi L€l Mozeni. 3pobaeHO YOTHPH
TTOMMJIKH.

20

HaBesieHa CKOpOdYeHa iHTeprpeTalisi IapaMerpiB Mojieni, OGUHMCIeHMX KpHTepiiB 3
(hOpMyITIOBAHHSM YTIPABIIHCBKOTO PIllIeHHS HA OCHOBI IHi€l MOZEIL. 3pobneHo 9oTUpH
TIOMFJIKH.

19

HagejieHa CKOpOYeHa iHTEpIpeTalisi apaMeTpiB MOIENi, OGUUCICHUX KpuTepiiB 6e3
OPMyYTIOBAHHS YIIPABJHCHKOTO PillleHHs HA OCHOBi L€l Mozeni. 3pobiaeHo JOTUPH
TIOMHJTKH

18

HaBenena neraisHa iHTepnpeTauiﬂ HE BCIX napaMerpiB MojieTi, OOYHCIIEHHX KPHATEPIiB:
BiJICYTHSI iHTepIpeTallis O/(HOro NapamMeTpy MOJIEJI.

17

HaBenena ckopodeHa 1HTeprrpeTau1;1 HE BCIX napaMﬂplB Mojen, oO0YHCIEeHHuX
KPHUTEPIiB: BLACYTHA mTepHpeTauvI OJIHOTO N1apamMeTpy MOJIEJI.

16

Hasenena neraibHa 1HTepnperaum HE BCIX IIapaMC’I‘plB MOJIEJTi, OOUMCIIEHHX KPUTEPIiB:
BiJICYTHS iHTepIpeTaIlis IBOX [ApaMeTPiB MOJIEITI.

15

HaBenena ckopodeHa iHTepHperauix HE BCIX napaMﬂpiB Mojei, OOYUCIEHHX
KpHUTeEpIiB: BiICYTHS mTepnpeTaum JIBOX TApaMeTPiB MOJIEIII.

14

HagezieHa eTabHa iHTEpIpeTartis He BCiX napaMﬂpm MojIei, OOUHCIIEHIX KPHTEPIiB:
BiJICYTHS iHTepIpeTallis TPHOX IIapaMeTPiB MOJIEN.

I3

HaBesena CKOpOdYeHa iHTepHperaiis He BCIX IapaMeTpiB MOJe, OOYHCICHHX
KPUTEPIiB: BiJICyTHs iHTepIpETAallisl TPHOX APAMETPIB MOJIEIII.




12 Hagesiena neTatbHA IHTEepIpeTalis He BCiX HapamerpiB MO, OOUHMCIIEHIX KpHTEpIiB:
BiZICyTHS iHTepIpETALlis OJ(HOr0 KPUTEPIIO MOJEII.

11 HaBeneHa CKOpOdYeHa iHTEpHpeTalis HE BCIX MapaMerpis Mozien, Oo0YMCIEHHX
KPHTEPIiB: BiZICYTHs iHTEpIpETAIlisl O/IHOTO KPHTEPIFO MOJIEIII.

10 HapejieHa JleTalbHa iHTEpIpeTarlis He BCIX IapaMeTpiB MOJIeNi, O0UUCIICHHX KpHTEpiiB:
BiJICYTHSI iHTepIpeTallist IBOX KPHTEPiiB MOJIeIIi.

9 HaeneHa CKOpOYeHA iHTEpHpeTaiis He BCIX Mapamerpis Mojem, OOYHCICHUX
KpUTepiiB: Bi/ICyTHs iHTEpIIpETAIlis JIBOX KPUTEPIiB MOJIEJ.

8 HaBesieHa JleTaibHa iHTEpIpeTaris He BCIX MapaMeTpiB MoJIeNi, 00UHCIICHHX KpHTEpiiB:
BiJICYTHS iHTepnpeTallist KpUTEPIiiB MOJIEIII.

% Hasenena CKOpOdYeHA iHTEpHpeTalis He BCIX MapaMerpis Mojesi, OOYMCIIEHHX
KPUTEPIiB: BiICyTHs iHTEPIpETallisl KPUTEPIiB MOZEIII.

6 HaBenena  iHTeprpeTamiss —IapaMerpiB  MoJENi, OOYHCICHHX KpUTepiiB 3
OpMy TIOBAHHSM YIIPABIIHCHKOTO PilleHHs Ha OCHOBI 1€l Mozem. 3pobieHo m’sTh
TIOMIMJIOK.

5 HaBenena iHTepmperaris [apaMeTpiB  MOJEN, OOYMCICHHX kpuTepiiB  6e3
(hOpMyITIOBAHHS YTPABIIHCHKOTO PIlllCHHS] Ha OCHOBI miei Moxeni. 3pobieHo ISTh
TIOMIJIOK.

4 Hapejlena iHTepIpeTalis mapameTpis Mogenm 3 (HOpMyTIOBAHHSM YIPaBIHCHKOrO
pillieHHs Ha OCHOBI i€l MozieNi. 3po6IeHO IICTh i OUIbIIE HOMHUJIOK.

3 HaBeznena iHTepnpeTaris mapamerpiB Mozern, 6e3 (GopMyIrOBaHHS yIPaBIIiHCHKOIO
pillleHHs HA OCHOBI 1€l Mojiesti. 3po6JIeHO ITiCTb i GUIBIIE HOMHIIOK.

2 HaBeJieHo 3araiibHi BilOMOCTI TIPO eKOHOMiKO-MaTeMaTvyHi Mojieri, 6e3 inTeprperalii
TIapaMeTpiB, 0GUMCIIEHMX KPUTEPiiB BKA3aHOI y 3aBIaHH] MOJEIII.

1 HaBeJIeHO 3araiibhi He IPaBUIIBHI BiIOMOCTI PO eKOHOMIKO-MaTeMaTHyHi Mozier, 6e3
iHTeprpeTartii mapaMeTpiB, 0GUMCIICHAX KPUTEPIiB BKa3aHOT y 3aBIAHHi MOJIEJTI.
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