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daxoBe BCTyMHE BUMNPOOYBaHHSA 1O AaCHIpaHTypd — BCTYMHHM ICIIUT 31
cnettiasibHOCTI F3 KoM’ toTepHi Hayku € (hOpMOIO OIIHIOBAaHHS KOMIIETEHTHOCTEH
BerynHuKiB 'y XHEY iMm. C. Ky3nens, mo nependaudae OIIHIOBaHHS 3/100yTHX
paHile KOMIIETEHTHOCTEH (pe3ysibTaTiB HaBUaHHsS) B 00Cs31 CTaHIApPTy BHIIOi
OCBITH Jpyroro (MariCTepCchbKOTO) PIBHS BHINOI OCBITH 31 CHEIIaJbHOCTI
F3 Komm’roTepai Haykw (Ta BIANOBIAHUX 1), HEOOXIMHUX JJII OIAHYBaHHS
OCBITHBO-HayKOBO1 mporpamu «Kommn'toTepHi Hayku» A 3700yBadiB TPETHOTO
(OCBITHBO-HAyKOBOT0) PiBHSI.

[Iporpama BCTYNMHOrO ICHOUTYy pO3poOJieHa MJis BCTYNHUKIB 3 4YHUCIA
rpoMaasiH  YKpaiHu, sKi CKJIa[aloTh BCTYMHUK ICOHT 31  CIHEMiadbHOCTI
F3 KoM’ roTepHi HaykH, a TaKO>X 1HO3EMHUX TPOMaJIsiH Ta 0cid 6e3 rpoMaisIHCTBA,
K1 CKJIQIAI0Th BCTYMHUH 1CIIUAT JJIs1 1HO3EMIIiB.

Tabmums 1
OCHOBH1 KOMITIETEHTHOCTI, IKUMH TIOBUHEH BOJIOJIITU MaricTp (CIemiaiicT) 3a

cnenianphicTio 122 (F3) KoM toTepHi HayKu
3araJjibHi KOMIIETEHTHOCTI

3K1. 3natHicTh 10 aOCTPaKTHOTO MUCJICHHSI, aHATI3y Ta CHHTE3Y.
3K2. 3naTHicTh MIaHyBaTH Ta YIPABISTH YaCOM.
3K3. 3nanHs Ta po3yMiHHS MpeaMETHOI 00J1acTi Ta po3yMiHHS mpodecii.
3K4. 3naTHicTh CIUIKYBaTUCS 1HO3eMHOIO MOBOIO. 3KS5. 3maTHICTh MpOBEACHHS TOCIIKEHD
Ha BIJTMIOBIIHOMY DiBHi.
3K6. 3natHicTh BUMTHCS 1 OyTH Cy4aCHO HaBUCHHM.
3K7. 3natHicTh 10 MOMIyKy, 0OpoOIeHHs Ta aHai3y 1H(OpMaIlii 3 PI3HUX JUKEpel.
3K8. 3narHicTh OYTH KPUTUYHUM 1 CAMOKPUTHYUHUM.
3K9. 31aTHicTh TeHepYyBaTH HOBI i/1e1 (KpEaTUBHICTB).
3K10. BMiHHS BUSBIIATH, CTABUTH Ta BUPILIYBaTH NPOOIEMH.
3K11. 3naTHicTh npuitMaT OOIPYHTOBAHI PilLIEHHS.
3K12. 3gaTHiCTh paIfoBaTi B KOMaHII.
3K13. 3naTHicTh cyIKyBaTHCA 3 He(axiBLSAMU CBOET raysi (3 eKcriepTaMu 3 1HIINX Taty3ei).
3K14. 3naTHICTb NMpaIoBaTi aBTOHOMHO.
3K15. Bu3zHaueHICTh 1 HAIOJETIUBICTD IIOA0 ITOCTABIIEHUX 3aBAaHb 1 B3SITHX 000B’SI3KIB.

CrneniajabHi (¢paxoBi, npe1MeTHi) KOMIIETEHTHOCTI
CK1.3naru npuHuuMnu ¢yHKIIOHYBaHHS Ta TEXHOJOTIl BipTyalizawii, apXiTEeKTypH Ta
CTaHJAPTH KOMYHIKAI[IWHUX TEXHOJOTIA Ta 3aco0iB PO3MOMIIEHUX OOYHCIICHb, MPOTOKOIH
3axucTy iH(popMarlii;
CK2. 3naTHicTh OOIPYHTOBYBAaTH Ta OOMpPATH CHUCTEMH XMapHUX OOUYMCIIEHb IS PO3B’A3KY
MEBHUX 33J1a4 PI3HUX MPEIMETHUX 00JacTell NUIIXOM AUCTAHIIMHOTO 0OpOOICHHS TaHHX;
CKS3. 3maTHiCTh 10 KOMIT'IOTEPHOI peaizallii Mojellell MpeaMeTy JOCHIKeHHS Ha OCHOBI
AITOPUTMIYHOTO, CTPYKTYPHOTO, 00’€KTHO-OPI€HTOBAHOTO, KOMIIOHEHTHOIO, aCHEeKTHO-
OpPIEHTOBAHOTO, CEPBIC-OPIEHTOBAHOTO,
MYJIBTHAr€HTHOTO Ta 1HIIMX CY4aCHUX MiAXO/iB;
CK4. 3naTHICTh  CHHTE3yBaTH  aJITOPUTM  YIpPaBIiHHS, (QYHKIIOHAIBHOI  CTPYKTypHU
aBTOMAaTMYHOI CHCTEMHM, IO peani3ye Led aaropuTm, i mapaMeTpiB 1 XapaKTEpUCTHK, SKi
3a/I0BOJBHSAIOTHL BUMOTaM SIKOCT1 1 TOUHOCTI;
CKS. 3narHicTh (opMyBaTH CTPYKTYpU Ta HAJIArOKyBaTH MapaMeTpu CUCTEM LHU(POBOTo
YIpaBJIiHHS;




CK6. 3naTHICTh BHKOPHUCTOBYBAaTH METOJOJIOTIT HAYKOBUX MJOCTIDKEHBb 3311 PO3B’S3KY
npodeciifHuX 3aBaHb y MpeAMETHIN 00JacTi KOMIT IOTEPHUX HAYK;

CK7. 3acTocoByBaTy ONTHMI3AIiiHI MiIX0AW B TEXHIYHMX, EKOHOMIYHHX, COIlaJbHUX
cucTeMax Uil MiJBUINEHHS TNPOJYKTUBHOCTI YIPABIiHHSA Ta MNPUAHATTS BiAMOBIIHUX
YIPABIIHCHKHUX PIIICHB;

CKS8. 3narHicTh 3acTOCOBYBATH IHTENEKTyalbHI iH(pOpMaliiiHi cUCTeMHU A 00poOIeHHS
iHdopmartii pi3HOI IpUPOIH;

CKO9. 3narHicTh BUKOPUCTOBYBATH, OOIPYHTOBYBATH Ta TOCIIKYBAaTH MaTeMaTH4HI METOIU
Ta AIrOPUTMH OOpOOKM JaHUX (CTATUCTUYHI, anreOpaiuHi, KOMOIHATOPHI, aHAII3Y JaHUX) B
iHpOopMaNLiifHO-KOMYHIKallIHHUX CHCTEMAX;

CK10. 31aTHICTh BUKOPHUCTOBYBAaTH TEXHOJIOTIT PO3MOAUICHHX (PAMIOBHX CHCTEM 1 CXOBHII]
nanux Ta posnoxainenux CYBJ] na 6a3i pemsuiiiHoi i HepensuiiHOI Monened NaHuX s
moOy0BY €(heKTUBHUX PO3TOIIJIEHUX CHCTEM 30€pEKCHHS IaHUX

CK11. 3gartHicTh 3aCTOCOBYBATH Cy4YacCHI TEXHOJIOTIi PO3MOAUICHUX CXOBHUI ITaHHUX JUIS
00pOOKH BEIMKUX JaHHUX, 30€peKCHHS HAABEIMKUX 00’eMiB iH(opMarltii 3auis 3a0e3neueHHs
e(eKTUBHOTO (YHKITIOHYBAaHHS PO3IOIICHUX CHCTEM;

CK12. 3gatHicTb BHKOPHUCTOBYBAaTH BHCOKOIPOJIYKTHUBHI CHUCTEMH 3 METOI0 ONTHMi3allil
MPOIIECIB TPYAOMICTKIX OOUHCIICHb Y TOMY YHCII 3 YpaxyBaHHSIM €KOHOMIYHOTO acIieKTy;
CK13. 3gaTtHicTe BCTAaHOBJIIOBAaTH Ta HajamToByBaTH II3 111 BHCOKONMPOAYKTHBHHUX
o04YHCIIeHb B PaMKaX PO3MOIUICHUX CUCTEM, B TOMY YHCIII Ha XMapHUX IMiatdopmax;

CK14. 3gatHicte po3po0isaTH Be03aCTOCYHKH 3 BHKOPHCTAHHSM Cy4YaCHUX IIIXOMIB [0
MporpaMyBaHHS Ta CTBOPEHHS aIrOPUTMIB JUIsl IXHBOT peanizarlii;

CK15. 3natHicTe po3po0isATH MaTeMaTW4HI MOJENi 3ahad Ta oOuMpaTtu Ta OOTPYHTOBYBATH
METOJIM ONTHUMI3AIli] 010 TX PO3B’A3KYy B yMOBaX BU3HAUEHOCTI Ta HEBU3HAYECHOCTI;

CK16. 3natHicTs OOIpYHTOBYBAaTH BUOIp THITY KOMIT IOTEPHOI CHCTEMH JJIsl PO3B’S3KY 3amad
PI3HOMAaHITHOI PUPOJIH.

CTPYKTYPA EK3AMEHAIIMHOI' O BIJIETY JIJISI BCTYITHOI'O
ICIIUATY 31 CHEHIAJIBHOCTI F3 «KOMIT’FOTEPHI HAYKMW»

Exzamenarniinuii Ou1eT aJii BCTYMHOTO ICHUTY 31 CHEIIaJbHOCTI Mae
CTPYKTYpY, HaBeJleHy y Tao. 2

TaOmurg 2
Crpykrypa 6i1eTa
JUTS BCTYITHOTO ICTIUTY A0 achipanTypu 3i crerianbHocTi F3 KoM totepHi Hayku
ij:'; 3aBaaHHs Ouinka
1 | 50 3akpUTUX TECTOBUX MUTAHB (OJIHA MPABUIIbHA BIANOBI/Ib) 0-100
9 HpO(beciﬁHo—opieHTopaHe 3aBJAHHS BIIKPUTOI QopMH 3 0-50
PO3TrOPHYTOIO BIJMOBIAIIO
3 [TpodeciitHo-opieHTOBaHE (EKOHOMIKO-MaTeMaTHYHE) 0-50
3aBJaHHS BIIKPUTOI ()OPMU 3 PO3TOPHYTOIO BIAMOBIIIO
Bceboro 0-200

[To3uTBHA OIIHKA 3a ICOUT BHUCTaBIgeThCS B miamaszoHi Bix 100 mo 200
OastiB (3 KPOKOM HE MEHIIIE HI)K B OJIUH 0an).




3arajbHa OIlIHKA 3a BHKOHAHHS 3aBJaHb e€K3aMeHalliliHoro Oijzera 3
BCTYITHOT'O ICIIUTY JO acmipaHTypu 31 cremiagbHocTi F3 Komm’roTepHi Hayku
BH3HAYAETHCS SIK IPOCTa cyma 0aJliB 3a TpU 3aBAaHHS.

bromxer wacy BigBeneHoro Ha icriut — 2 roguH (120 xB.).

SMICT BCTYIHOI'O ICITMTY 3I CIIEHIAJIBHOCTI
F3 «KOMII’KOTEPHI HAYKMW»

Ne 1. 3akpuTi TecToBi nmuTaHHA OineTy oOuparoThes 13 OaHKY MUTaHb Y
BUMAJAKOBOMY TOpPSAKY. Ha KoXKHE MUTaHHS MPOMOHYETHCS YOTHUPU BaplaHTH
BIJINOBIJII, 3 SIKUX JIMIIE OJHA MpaBUiibHA. BBaxkaeThbcs, 110 BCl MUTaHHS MAalOTh
OJIHAaKOBUH piBeHb ckiagHocTi. KokHa mpaBUiibHA BIANOBIb Ha TECTOBE MUTAHHS
OILIHIOETHCA y 2 HaJIn.

TecToBl NUTaHHS OXOIUTIOIOTh HACTYIHI TEMHU.

Tema 1. AnropuTmMn Ta CTPYKTYPH TaHUX

1.1. [ToHATTS 0OYKCTIOBAIBHOI CKIIATHOCT] AJITOPUTMY .

1.2. ACUMOTOTHYHMI aHATI3 CKIAHOCTI anropuTMiB, O-HOTALIIS.

1.3. BepxHs Ta cepemHs OIIHKa CKJIQTHOCTI anropuTmiB. Emmipuuni
BUMIPIOBaHHS €(DEKTUBHOCTI aJITOPUTMIB.

1.4. BuiuB CTpyKTyp AaHuUX 1 0COOJMBOCTEH peanmi3alli Ha €(EeKTUBHICTb
AJITOPUTMIB.

1.5. OCHOBHI aNTOPUTMIYHI CTPATETTIi.

1.6. Metoau po3poOKH alrOPUTMIB.

1.7. [IpocTti anroput™Mu COPTYBaHHSA. AJTOPUTM TIPOCTOTO OOMIHY.
AJTOPUTM TIPOCTOTO BUOOPY. AJITOPUTM MTPOCTOTO BKITFOYCHHS.

1.8. EdbexTuBHi anroputmu copTyBaHHs. Anroputm coptyBanss [1lemna.

1.9. EdbexTuBHI anropuTMu COPTYBaHHS. AJNTOPUTM COPTYBaHHS Xoapa
(BHKE COPTYBaHHS).

1.10. EdexTuBHI anropuT™Mu COPTYBaHHS. AJITOPUTM COPTYBaHHSI 3ITUTTSIM.

1.11. Anroputmu nowmyky y MacuBax. JIiHiiHMIA MOMYyK y MacuBi. biHapHui
MOIIYK Y MacHBl.

1.12. TToHATTS €BPUCTUYHOTO aITOpUTMY. BUM eBpUCTUYHUX alNTOPUTMIB.

1.13. «KaniOHi» anroputmu. TeopeTUUH1 OCHOBH «KaTIOHUX) aJITOPUTMIB.

1.14. AnropuT™M MOBHOTO Mepedopy. ANroput™ nepedopy 3 MOBEPHEHHSIM.
AJITOPUTM «T1JIOK Ta TPAHUIIBY.

1.15. TlonsTTss pexypcuBHOro anroputMmy. OOUYHCTIOBAJIbHA CKIJIAJIHICTh
PEKYPCUBHUX aJITOPUTMIB.

1.16. AnropuT™MH  TOIIYKY HAaWKOPOTIIMX UHUIAXIB Ta ONTUMAJIbHUX
MapmipyTiB y rpadax. Anroput™ JleitkeTpu.

1.17. 3Hax0KEeHHSI MIHIMAJIBHOTO OCTOBHOTO JiepeBa rpada 3a alropuTMoM
[Tpuma-Kpackana.

1.18. Anroputm mouryky y mupuHy Ha rpadax Ta IepeBax.

1.19. AnropuTm NoIIyKy B ITMOMHY Ha rpadax Ta AepeBax.

1.20. Anroputmu nomryky B psiakax. AnroputMm Pa6ina-Kapma.



1.21. Anroputmu nomryky B psakax. Anroputm Kayra-Moppica-Ilparra.

1.22. Anroputmu Tomryky B psjakax. Anroput™ boitepa-Mypa.

1.23. AnroputMu  OOUYHCITIOBAJILHOI T'€OMETpii. AJTOPUTMU BU3HAYCHHS
B3a€EMHOI'0 PO3TAIllyBaHHS TOYOK, MPSIMUX Ta BIJIPI3KIB HA TUIOIIMHI.

1.24. AnroputMu  OOYHCITIOBAJILHOI T'€OMETpii. AJTOPUTMU BHU3HAYCHHS
TJIOIII TPUKYTHHUKA Ta JIOBUIBHOTO OaraToKyTHHUKA.

1.25. AnroputmMu o0y 10BU OMYKJIOT 000JTOHKH.

Tema 2. InTesiekTyanbHi ingopMaliiiHi cucTeMu i TeXHOJIOTIT

2.1. MaremaTHuH1, IpOrpaMHi Ta anapaTHi METOAU IITYYHOTO 1HTEJIEKTY.

2.2. OCHOBHI THUNHM IHTENEKTyalbHUX 1H(OPMALIMHUX CHCTEM Ta iX
XapaKTePUCTHUKHU.

2.3. [lopiBHsUIbHA XapaKTEPUCTHKA AJANTUBHUX 1H(OPMALIHHUX CHCTEM Ta
1H(pOpMAIITHUX CUCTEM, IO CAMOHABYAIOTHCSI.

2.4. Jloriuni MoJiel JUIsl IPEACTaBICHHS 3HaHb Ta X BUKOPUCTAHHS.

2.5. EBoIONiiHI aHAJIOTH B IITYYHUX I1HTEJICKTYyaJIbHUX 1H(GOpMAIIHUX
CUCTEMaX.

2.6. OCHOBHI1 TE€XHOJIOT1T PO3POOKU EKCIIEPTHUX CUCTEM.

2.7. HediTKi eKCTIepTHI CUCTEMH Ta 00JIACTI iX BUKOPUCTAHHS.

2.8. Bumorn 10 3HaHb, 110 BUKOPUCTOBYIOTHCS B CX€Max JEAYKTHBHOIO
TUITY.

2.9. OcobauBOCTI MyJIbTUATCHTHUX CHCTEM.

2.10. HeitpomeperxeBa mapagurmMa B ITYYHOMY 1HTENEKTI.

2.11. OCHOBHI CTPYKTYpH IITYYHUX HEHPOHHUX MEPEK.

2.12. MeToau HaBUaHHS IITYYHUX HEHPOHHUX MEPEK.

2.13. CraTuyHi MTYYHI HEUPOHHI MEPEXKi MPSIMOTO PO3MOBCIOIKEHHSI.

2.14. JlunaMivyHi IITYy4HI HEHPOHHI MEpEexi.

2.15. AnropuTMU 3BOPOTHOTO MOMIMPEHHS TOMUJIKH.

2.16. llITyyHi HEHPOHHI MEPEXI, 1110 €BOTIOIIOHYIOTh.

2.17. BukopucTaHHs IITY4HHMX HEHPOHHHX MEPEXK B IHTEICKTYaJbHUX
1H(}OopMaIIHHUX CUCTEMAaX.

2.18. Metoau  HEMpPOMEPEKEBOTO  TMPOTHO3YBAHHS  HECTAI[IOHAPHUX
MPOIIECIB.

2.19. Mepexi BEeKTOPHOTO KBaHTYBaHHA Ta Mepexka (Mana) Koxonena.

2.20. ITpuHIUIIA €BOJIOIIIMHOTO MOJICITFOBAHHSI.

2.21. MeTtoau caMOHaBYaHHS B 00UHCIIIOBAIbHOMY 1HTEJICKTI.

2.22. Meroau camoopratizallii B 004MCIIOBAIbHOMY 1HTEJEKTI.

2.23. 'eHeTU4H1 aIrOPUTMHU.

2.24. OCHOBHI MOJOKEHHS T€HETUYHOTO MPOTrpaMyBaHHS.

2.25. Metoau ontumizailii Ha 6a3i aHaI3y KOJEKTUBHOI MTOBEIIHKHU.

Tema 3. Be0-TexHoJ10ril Ta Be0-Au3ailH

3.1. OcHoBu po6otu PHP: cTtucna xapakrepuctuka MOBH Ta OCOOIMBOCTI
pilliecHHST 3aBJaHb 1HTErpailis 13 BeO-cepBepoM. llocmimoBHiCT, midi Tij dac
cTBOopeHHst Ha MoB1 PHP mipocTtoi BeOG-cTopiHKH.

3.2. Mexani3m ceciit B PHP. Micrie 36epiranns manux cecii. [TocmimoBHICTB
Il cepBepa Ta KIIEHTA MiJ] 9ac pOOOTH 3 CECIETO.



3.3. Texnomnorii 3axucty Big SQL-1H’ €Kil Ha MpHUKIaal po3poOIeHHS BeO-
nonaTky Ha MoBi PHP.

3.4. Buznauenns TexHotorii AJAX Ta ii npu3HaYeHHS.

3.5. Busnauenns Ta ocobmuBocti TexHonorii ORM (Object-Relational
Mapping).

3.6. MOJIMBOCTI KIIIEHT-CEpBEPHOI B3aeMoii B pamkax mpotokosry HTTP.
REST-iaTepdeiic.

3.7. BuzHaueHHss Ta TIpUKIad BeO-CepBiCy, BeO-pecypcy Ta TMOpTay.
Oco0aMBOCTI CEPBIC-OPIEHTOBAHOI apXITEKTYPH.

3.8. BusnauenHns Ta mpukiaj pilieHHs BeO-cepBepy, caiTy. BuzHadeHHs
MOHATTS AMHAMIYHA BeO-cTopiHka. B3zaemomist Opaysepa i BeO-cepBepa.

3.9. Texnomorii 3axucty Big BpazmmBocTi XSS (Cross Site Scripting -
«MIDKCAUTOBHM CKpUNTIHIY). PimenHs 3axucty Ha MoBi PHP Bif 1€l 3arpo3u.

3.10. [TopiBusuus cyyacHux PHP-¢dpeitmBopKiB.

3.11. [Ipusnauenns ta npukiag CMS.

3.12. Texnomnorii Ta Bu3HadeHHs «Beb 2.0» ta «CoriansHuii Beoy.

3.13. Pi3Hung Mix caiToMm, mOpTaloM, BebO-pecypcoM, BebO-cepBicOM.
[Tpuknaau peamnizaiiii BIAMOBIAHUX PIIICHb.

3.14. Buznauenns ta npusHadeHHst mojieniit MVC niist Be6-3aCTOCYHKIB.

3.15. Oco6muBocti creky TexHomorii ASP.NET MVC mnopiBHsSHO [0
po3po0sIeHHs BEO-3aCTOCYHKIB Ha MOBI Java.

3.16. OcobmmBocTi cTeky TexHonorii JavaScript Ta NodelJS mopiBHSHO 110
po3po0bJieHHs BeO-3acTOoCyHKIB Ha MoBi PHP.

3.17. OcobmMBOCTI Ta TOPIBHSIHHS TEXHOJIOTIM Ha TIPHUKJIAdi: CEpBEPY,
BeO—cepBepy, cepBepy 0a3zu nanux. CTpyKTypHa cCXema Oprasizailii cepBepHOI
YACTUHHU JIJISI Cy4aCHOTO B€0-3aCTOCYHKY.

3.18. 3acTocyBaHHs TEXHOJIOTII BIpTyasi3allii CepBepHUX cucTeM. Pi3HuIs y
peaiizanii Texnosorii: Hyper-V, XEN, KVM Tta Docker.

3.19. OcobmumBocTi TexHOJOTIH BeO-cepBepy Microsoft IIS.

3.20. OcobimBoCTI TEXHOJIOT1H BeO-cepBepy Apache.

3.21. Bigminnocti y ASP.NET MVC nopaTtky, SKHMl pO3ropTaeThCcs Y
Windows Azure (4u 1HIIOI CHUCTEMH XMapHUX OOYMCIIEHb) BIJ 3BUYAWHOTO
JIOJIaTKy Ha II1i YK€ TEXHOJIOT1, 0 Tparlftoe i yrnpasiainasu [IS.

3.22. OCHOBHI CKJIQJIOBI Ta BIAMOBIIHI IHCTPYMEHTAJIbHI 3acOOU MO0
3a0€3IeUeHHsI TIPOIIECIB PO3POOICHHS, TECTYBaHHS Ta PO3rOpTaHHS BeO-CalTy, 1110
CTBOPIOETHCS 32 CTEKOM TEXHOJIOT1i Java.

3.23. CknanoBi, 1m0 (OpMYyIOTh CYKYIHY BapTICTh MIATPUMKH Ta
CYNPOBOJIKEHHS TIEBHOTO PILIEHHS BeO-CalTy OpraHi3alii yu niAIpUeMCTBa.

3.24. Pizaungs Mk SQL-moxmemnmo 6a3 ganux Ta NoSQL-pimeHHsIME.
Permikarisi Ta cermeHTyBaHHs 0a3u nanux. [Ipukiamu 3acTOCyBaHHS CydaCHHX
0a3 maHuX.

3.25. [Ipuknan po3ropTaHHs BeO-MOpPTaly, pIIMIEHHS SKOTO HAWOUTIBII
XapakTepHe JUIsl peami3aiii 3a JOMOMOTOI0 3allyd€HHS PECYpCiB XMapHHX
O0YHCIIEHb Ta MOPIBHIHHS 13 TPAAULIIIHUM XOCTUHTOM JJIs1 Be0-3aCTOCYBaHb.

Tema 4. XmapHi TexHoJIOTII.



4.1. Buznauenns ta npukiaau Cloud Computing.

4.2. Oco0aMBOCTI TEXHOJOTIM XMapHUX oOuHucieHb. Bu3HaueHHA Ta
MPUKJIA] XMapHOTO CEePBICY.

4.3. OOrpyHTYBaHHS €KOHOMIYHUX TIIOKa3HHUKIB IIOJ0 pPalllOHAJIbHOTO
3aCTOCYBaHHS TEXHOJIOT1i XMapHUX OOYHCIICHb.

4.4, BuzHaueHHsT TEpPMIHIB Ta TMPHUKIAJAW: TporpaMHe 3a0e3MEeUeHHS SK
cepsic (SaaS), mnardopma sik cepsic (PaaS), indpactpykrypa sik cepsic (1aaS).

4.5. BuznaueHHs OHATTA Ta PI3HUI TEPMiHIB: MyOIiuHa XMapa, IpUBaTHA
xmapa Ta ribpuana xmapa (Public, Private and Hybrid Cloud).

4.6. OcoOMMBOCTI PO3TOPTAHHS MPUBATHOTO XMApHOTO OOYHCITIOBAILHOTO
cepenoBuia. [Ipukmaan TEXHOJOTIH, M0 3aCTOCOBYIOTHCS Yy a3l pO3rOpPTaHHS
IIPUBATHOI XMapH.

4.7. llopiBHssHHS XMapHuX cepBiciB: Amazon Web Services (AWS),
Microsoft Azure Ta OpenShift Big Red Hat.

4.8. OcoOMuBOCTI Ta PI3HUI MDK XMapHHUM XOCTHHTOM BipTyaJIbHHX
MalIuH Ta XMapHUMU OOYUCIICHHIMU. 3araibHuid aHam3 ceppiciB DigitalOcean Ta
Microsoft Azure.

4.9. ITpusnayeHHs Ta 0COOJIMBOCTI pe3epBHOIO KomitoBaHHs AaHuX (backup)
JUTSL BIpTYaJbHUX MAIllMH, 0 PO3TOPHYTI Y XMapi, Hanpukiaj, Microsoft Azure uu
1H.

4.10. BuzHaueHHs OCOOJIMBOCTEH Ta MPUKIIA, TaK 3BaHOI, «IIPHUB'SI3KUA JI0
BeH10py (vendor lock)» 1momo 3actocyBaHHSI TEXHOJOT1 XMapHUX OOUYMCIIEHb.

4.11. OcHOBHI TapaMeTpu 3a SKMMHM BH3HAYAE€THCA I[iHA 3a pPECypcH
XMapHUX 00uncieHb, Hanpukiaa, Windows Azure uu 1H.

4.12. BusHaueHHs1 Ta MpuUKIaa poboTu i3 TexHosoriero Git. OcobmmBocTi
3actocyBaHHs Git pu po3poOIll XMAPHUX J0JIATKIB.

4.13. Teopema CAP Tta ii BUKOpUCTaHHS MPU NMPOEKTYBAHHI PO3MOAIIEHUX
0a3 maHuX.

4.14. OCHOBHI XapakTEPUCTHUKA Ta OCOOJMBOCTI peaiizallii aJIropuTMy
MapReduce.

4.15. Texuounorii 00poOku Benukux npanux (Big Data). OcobGmuBocTi
3aCTOCYBaHHS PO3IOAUICHUX CXOBHIII IAHUX Y PIIICHHI 3aBJIaHb OOPOOKH BETUKUX
JAHUX.

4.16. Tlpukianm Ta TMOSCHEHHS OCOOJMBOCTEH 3aCTOCYBaHHSI TEXHOJOTIH
xiacrepanx CYDB/I.

4.17. OcobamBOCTI MIAXO0AY MOOYI0BH cucTeM 3a npuHIiuiiamu BigTable.

4.18. Knacudikariiis po3noijeHuX CXOBUII TaHUX.

4.19. daiinoBa cucTeMa y CEHC1 TEXHOJIOTIN PIBHS OMEpaIiifHOi CUCTEMH.
BuszHaueHHs TepMiHY Ta TPUKJIaJ] peatizallii: po3noAIeHoi (ailioBoi CUCTEMHU.

4.20. Pizaunsg mixk texHojorismu SAN ta NAS. Ilpukmanu BiAmoBITHHAX
CUCTEM Ta PIIlIEHb.

4.21. 3acrocyBanns texHojyorii FTP, NFS ta SMB, ix mepeBarm Ta
HEJIOJIKH.

4.22. Posnoninene cxosumie Ceph. [lpusnadyenHs cucremu. AHajIOTIYHI
pIIIeHHS Ta iX IepeBaru i HeIOMIKH.



4.23. Oco0aMBOCTI 3aCTOCYBaHHS PO3MOAITIEHUX CXOBHII JAHUX y CepBicax
XMapHHUX 00YHUCIICHb.

4.24. Hanipsimu 3acTOCyBaHHS IIporpaMHoro 3aoesneueHHss VMware Player,
VirtualBox, Hyper-V, XEN, KVM, OpenVZ. [Ipuknaau ta chepr BUKOPHCTAHHS
BIIIIOBITHUX CHUCTEM.

4.25. Oco0IMBOCTI 3aCTOCYBAHHS TEXHOJIOTIi aBTOpHU3allli MO MPOTOKOIY
SSH na cepBepi 3a nonomoror Kiao4iB MmudpyBaHHs (0e3 3acTOCYBaHHS
TpaauIiitHoro Habopy JOTiHy ¥ mapoiio). HampsiMu 3acTocyBaHHS BiATIOBIIHHX
TEXHOJOT1M y XMapHUX 00YMCIICHHSX.

Ne2. Ilpodeciiino-opieHTOBaHe 3aBAaHHs Bigkpurtoi dopmu 3
PO3rOpPHYTOK BiANMOBINAI0 Tiependavyae BIAMOBIAL BCTYITHHKOM Ha OJHE
TEOpPETUYHE MUTAHHS 32 OJHIEIO 13 HACTYITHUX TEM.

Tema 1. AnropuTmMu T2 CTPYKTYPH JaHUX

1.1. [Ipocti anroput™Mu COPTYBaHHS. AJTOPUTM TIPOCTOTO  OOMIHY.
AAropuT™ mpocToro BUOOPYy. AITOPUTM IIPOCTOTO BKIFOYECHHS.

1.2. EdbextuBHi anroputmu copryBaHHA. Anroputm copryBanHsa [llemna.
AJTOpUTM cOopTyBaHHA Xoapa (IIBUJIKE COPTYBAHHS).

1.3. [IoHATTS  €BPUCTUYHOTO Ta PEKYpCUBHOTO  alroputMmy. Bumm
EBPUCTUYHUX aNropuTMiB. OOUKCIIOBaTIbHA CKIAHICTh PEKYPCUBHUX aJTOPUTMIB.

1.4. AnTOpuTMU TIOIIYKY y IUPUHY Ta MNUOUHY Ha rpadax Ta IepeBax.

1.5. AnroputMu nomyky B psakax. AnroputMm PaGina-Kapma. Anroputm
Knyra-Moppica-IIparra. Anroput™m boiiepa-Mypa.

Tabnuug 3
Kpurepii o1iHIOBaHHS BINOBIAEH Ha MUTAHHS 32 TEMOIO |
Kinb-
KICTb Kpwurepii oriHroBaHHs
OaniB
1 2

45-50 | BCTYDHUK OTpUMYE€, SIKIIO BIH TBEpAO 3HAE€ MaTepiaj, BUYEPIIHO, IOCIHIIOBHO,
rPaMOTHO, MO CYTI ¥ JIOTIYHO MOro BUKJIAJa€, BUIBHO pO3B’SA3ye CKIaAHI abo
HECTAaHJAPTHI aJTOPUTMIYHI 3a/Jayi, TICHO 3B’S3y€ TEOPII0 3 MPAKTHKOIO,
JIEMOHCTPYE PpO3IIMPEHI T03a Mporpamoro 3HaHHSA. HaBeneni 6e3 mMOMMIIOK BCi
HEOOXiJJHI BU3HAYEHHS Teopii aJropuTMiB, (OpMYIH, 3aKOHOMIPHOCTI, 3aJI€)KHOCTI,
To1o. BinnmoBigs Mae JIOTIYHY Ta CTPYKTYPHY 3aBEPILIEHICTh, palllOHaIbHUM MiaXi]
0 BUKJIQJICHHS BIAMOBiAl (pO3B’sS3aHHS MHUTaHHS), KOPEKTHO BXKMBaHI TEPMIiHH,
PO3KPUTO OCHOBHI MOHSITTS, MPUBEICHO MPABUIBHUHN y3aralbHIOIOYHI BUCHOBOK.
40-44 | BCTYDHUK OTpUMYE€, SIKIIO BIH TBEpAO 3HAE€ MaTepiaj, BHYEPIIHO, IOCIHIIOBHO,
IpaMOTHO, MO CyTi ¥ JIOriYHO HOro BMKIAJae, BIIBHO PO3B’sA3y€e CKIaaHI abo
HECTAaHJAPTHI aJTOPUTMIUHI 3a/1adi, TICHO 3B’SI3y€ TEOPil0 3 MPAKTHKOIO,
JIEMOHCTPYE PO3IIUPEHI I03a Mporpamor0 3HaHHA. HaBeneHi 3 HE3HAUHUMHU
MOMUJIKAaMH BCl  HEOOXiAHI BHU3HAYEHHS TeOpii anropuTtmiB, (popmynu,
3aKOHOMIPHOCTI, 3aJIe)KHOCTi, TOWIO. BiamoBib Mae JOTIYHY Ta CTPYKTYpHY
3aBEPIICHICTh, PAIlIOHATBHUA TMIIXiJ 0 BHUKJIAJACHHS BIANOBIAI (pO3B’s3aHHS
NUTAHHS), KOPEKTHO B)KMBaHI TEPMIHHM, PO3KPUTO  OCHOBHI  IOHSATTA,
y3arajJbHIOIUUI BUCHOBOK HAaBEJCHO HE MOBHICTIO.

35-390 | BCTYmHUK OTpHMY€, SIKIIO BiH TBEpAO 3HAE MaTepial, BHYEPIIHO, IOCIHiIOBHO,




TPaMOTHO, 1O CYTi ¥ JIOTIYHO MOTO BHUKIJIAJIA€, pO3B’s3y€e CKIIaaHI a00 HECTaHAApTHI
ITOPUTMIYHI 3a]1a4i 3 HE3HAUHUMU TTOMHIIKaMH, 3B’A3y€ TEOPIIO 3 MPAKTUKOIO, HE
JNEMOHCTPYE PO3IIUPEHi 11032 MpOrpamMor0 3HaHHI. HaBeneHi 3 HE3HAYHUMH
NOMHIJIKAMH ~ BC1  HEOOXIigHI BHU3HAYCHHS TEOpil aIropuTMmiB, QGopMynH,
3aKOHOMIPHOCTI, 3aJIeKHOCTI, TOIIO. BiamoBiaer HE Mae JOTIYHY Ta CTPYKTYPHY
3aBEPILEHICTb, y3araJibHIOIOYMI BUCHOBOK HABEICHO HE MOBHICTIO.

30-34

BHCTABJISIETHCS 3a MPABHWJIBbHE 1 JIOT1YHE BIATBOpPEHHs MaTepiany. BiamoBias moke
MICTUTH OJIHY-ZIBI HETOYHOCTI a00 HEMPHUHIIMIIOBI MOMUJIKH. BCTYIMHUK DOCTaTHHO
no0pe BOJIOAIE MPOTrpaMHUM MartepiajioM, TpaMOTHO i 1o cyTi Horo Bukiagae. [Ipu
IbOMY BCTYIMHHK 3aCTOCOBYE€ MOro Ha IMpPaKTHLi, BUIBHO pO3B’s3ye 3amadi B
CTaHJAPTHUX CHUTYyallisX. BiamoBiap Ma€e JOTIYHY CTPYKTYpY, 0OpaHO NMpaBHIbHUMA
I IX1]T 10 BUKIIQJCHHS BIIMOBII (PO3B’I3aHHS TUTAHHS).

25-29

BHUCTABJISIETHCS 3a MPaBWIbHE 1 JIOT1YHE BIATBOpPEHHs MaTepiany. BiamoBigs moxe
MICTUTH OJIHY-ZIBI HETOYHOCTI a00 HEMPHUHIIMIIOBI MOMUJIKH. BCTYIMHUK DOCTaTHHO
no0pe BOJIOI€E MPOTrpaMHUM MatepiajioM, TpaMOTHO i 1o cyTi Horo Bukianae. [Ipu
IbOMY BCTYIMHHK 3aCTOCOBYE MOro Ha IMpPaKTHIl, BUIBHO pO3B’s3ye 3amadi B
CTaHJApTHUX CHUTyaliiXx. BianmoBigb He Mae JOTIYHOI CTPYKTYypH, ajie oOpaHo
NpaBWIBHAN MiJIX1/1 1O BUKJIAJCHHS BiOBI/i (pO3B’I3aHHS MUTAHHS).

20-24

BUCTABJISIETHCS 32 MpPaBUIIBHE 1 JIOT1YHE BIATBOPEHHS MaTepiany. Bigmosiab moxe
MICTUTH JIEKUIbKAa HETOYHOCTEH a00 HENpPUHIIMIIOBUX IOMWIOK. BCTymHHK B
JIOCTAaTHbOMY 00Cs131 BOJIOJIIE TIPOTPAMHUM MatepiajioM, aje He 3aCTOCOBYE HOro Ha
npakTHIli. BiAmoBiae HE Mae JIOT19HOT CTPYKTYPH.

15-19

BUCTABIISETbCA 32 3HAHHS, SIKI IPOJEMOHCTPOBaHI B HEMOBHOMY 00cs31. BeTynmHuk
BOJIOJII€ JIMIIIE OCHOBHHMM IIPOTPaMHUM MaTepiaioM, BUSBIISE 3HAHHS 1 PO3YyMiHHS
OCHOBHMX N0J0XeHb. [Ipu 11boMy BHUKIIaZae Marepiai 6e3 MOsSCHEHb, HEIOCTaTHHO
BIpHO (POpPMYITIOE TEOPETUYHI B1IOMOCTI. Bi/lMOBiAb HE Ma€ JIOT1YHOI 3aBEPIIEHOCTI.

10-14

BUCTABIISIETbCA 32 3HAHHS, SIKI MPOJIEMOHCTPOBaHI B HEMOBHOMY 00cs3i. BeTymHuk
BOJIOZIIE€ JIMILIE OCHOBHUM IPOrpPaMHUM MarepiajlioM, BUSBIISE€ 3HAHHS 1 PO3YMIHHS
OCHOBHMX NO0J0XeHb. [Ipu 11boMy BHKIIaZae Marepian 6e3 MOsSICHEHb, HEIOCTaTHHO
BIpHO (POPMYJIIOE€ TEOPETHUYHI BIAOMOCTI, IOMYCKA€ y BIAMOBIAAX MOMHJIKH Ta Ma€e
NEBHI TPYIHOLI MPH PO3B’sI3aHHI CTaHJAPTHUX MPAKTUYHMUX 3ajad. Biamosiap He
Ma€ JIOT1YHOI 3aBEPIICHOCTI, OOpaHO HEepaIllOHAIBHUN MiAX1J 10 BUKIAICHHS
BiJIMOBiA1 (PO3B’sI3aHHS TUTAHHS).

5-9

BUCTABJISIETHCS 3@ 3HAHHS, SIK1 MPOJIEMOHCTPOBaHI B HEMOBHOMY 00cs31. Berymuuk
BOJIOJII€ JIMILIE OCHOBHHMM NPOTPAaMHUM MaTepialoM, BUSBISE 3HAHHSA 1 PO3YMIiHHS
OCHOBHHX TOJOXeHb. [Ipu 11bOMy BHKIIagae Marepian 06e3 MOosSICHeHb, HeIOCTaTHBO
BIpHO (hOPMYJIIOE TEOPETHUYHI BIJOMOCTI, JOMYCKA€ y BIINOBIJIAX MOMHIKU Ta Mae
MEBHI TPYIHOILI MpPU PO3B’SA3aHHI CTaHIAPTHUX MPAKTUYHUX 3a/1ad. Bingnosigb He
Ma€ JIOTIYHOI 3aBEpIIEeHOCTi, OOpaHO HepaIliOHANbHUN MiAXiA A0 BHUKIAJICHHS
BIJINOBIA1 (pO3B’sI3aHHS MUTAHHS), BIACYTHI NPUKIIAAH, HE BCl HOHATTS PO3KPUTO.

1-4

BUCTABJISIEThCS 32 HEMPaBWIbHY a00 MOBEPXHEBY BIiJIMOBiAb, SKa CBIAYUTH PO
HEYCBIJJOMJICHICTh 1 HEPO3YMIHHsS TOCTAaBJICHOTO 3aBJaHHSA. BCTymHHMK BoJomie
MarepiaJioM Ha piBHI OKpeMHUX ()parMeHTiB, BU3HAUEHHS OCHOBHHUX IOHATH A€
dbopmasibHO, 0€3 PO3yMIHHS 3MICTY, BUKJIAJIa€ AYMKH JIMIIEC HA E€IEMEHTaPHOMY
piBHI. BiAmoBiae He Mae JIOTIUHOI 3aBEpIIEHOCTI, 00paHO HepalliOHATBLHUHN MMiaXia
JI0 BUKJIQJIEHHS BIAMOB11 (PO3B’sI3aHHS MUTAHHS), BIICYTHI MPUKIIA/IN.

BIJINTOBI/Ib BIJICYTHSI.

Tema 2. InTesiekTyaabHi iHpoOpMaLiHHI CHCTEMH i TEXHOJIOTIL
2.1. MaremaTu4Hi, IporpamMHi Ta armapaTHi METO/IM IITYYHOTO IHTEJICKTY.
2.2. OCHOBHI THUNM IHTENEKTyalbHUX 1HGQOPMALIMHUX CHCTEM Ta iX




XapaKTEPUCTHUKHU.

2.3. [lopiBHsUIbHA XapaKTEPUCTHUKA aJIaITUBHUX 1HGOPMAIIMHUX CUCTEM Ta
iH(QOpMaIITHUX CUCTEM, IO CAMOHABYAIOTHCS.

2.4. HeulTKi eKCIEpPTHI CUCTEMHM Ta 00J1acTl iX BUKOPUCTAHHS.

2.5. BukopucTtaHHs IMTyYHUX HEHPOHHUX MEpPEeX B IHTEICKTyalbHUX
1H(opMaIITHUX CUCTEMAX.



Tabmuus 4
Kputepii oiiHoBaHHS BIMIOBIJICH HA MUTaHHS 3a TEMOIO 2

Kuie-
KICTh
OoaJtiB

Kpurepii oriHroBaHHs

2

45-50

BUCTABIISIEThCS, SIKIIO TPOJIEMOHCTPOBAHO TJIMOOKI 3HAHHS BCIX a00 TMEpeBaKHOL
OUTBIIIOCTI TEOPETUYHUX TIOJIOKEHb  IHTENICKTYAIbHUX  1H(QOPMAIIMHUX  CHUCTEM,
TEXHOJIOTIA INTYYHUX HEUPOHHHX MEpexX, MOB nporpaMyBaHHﬂ 1 IHCTPYMEHTAITBHUX
3ac00iB MITYy4HOro iHTeNnekTy. CaMOCTIHO pO3B’s3aHO CTaHAAPTHI 1 HECTaHIApTHI
npoOJieMH] 3aBIaHHS PI3HUMH CIIOCOOAMH, TOKa3aHa 3[aTHICTh MpPOaHATI3yBaTH 1
y3araJlbHUTA OTPUMAaHUKM pe3yJbTar. BiAmoBine BCTymHHMKa CHOpMySIbOBaHA YITKO 1
MOBHO, HABEJCHA MOJENb OHTOJIOTIi TPEeIMETHOI 00JacTi, BKa3aHI KJach, O0'€KTH,
arpuOyTH 1 iX 3Ha4YeHHs. BCTaHOBIEHO MPUYMHHO-HACTIIKOBI 3B'SI3KM MK €lleMEHTaMU
OHTOJIOT1.

40-44

BUCTABIISIETHCS, SIKIIO MPOJCMOHCTPOBAHO TJIMOOKI 3HAHHS BCIX a00 MepeBayKHOI
OUTBIIIOCTI TEOPETHYHUX TIIOJIOKEHb IHTENEKTYaIbHUX 1H(POPMALIHHUX CHUCTEM,
TEXHOJIOTIH MITYYHUX HEHPOHHHX MEPEXk, MOB IPOrpaMyBaHHS 1 IHCTPYMEHTAIBHUX
3ac00iB mTYYHOTO iHTENeKTy. CaMOCTIHHO PO3B’S3aHO CTAaHAAPTHI 1 HECTAaHAAPTHI
npoOJieMHI 3aBAaHHS PI3HUMH crioco0aMu, MOKa3aHa 3[JaTHICTh MpoaHali3yBaTH 1
y3araJbHUTH OTPUMaHHUN pe3ynbTar. Biamosias BcTymHUKA chOpMyTbOBaHA YITKO 1
MMOBHO, HAaBEJICHA MOJIEIbh OHTOJIOTIT MpeIMeTHOI 00JacTi, BKa3aHi KJacH, 00'€KTH,
atpuOyT 1 X 3HadeHHs. He BCTaHOBJICHO NPUYMHHO-HACTIAKOBI 3B'SI3KH MiX
€JIEMEHTAaMHU OHTOJIOT11.

35-39

BHUCTABJISIETHCS, SIKIIO IMPOJIEMOHCTPOBAHO JOCTaTHI 3HAHHS BCIX a00 MEpPeBaKHOI
OUTBIIOCTI TEOPETUYHUX TMOJIOKEHb I1HTENEKTYalbHUX I1H(POPMALIHHUX CUCTEM,
TEXHOJIOT1H MTYYHUX HEHPOHHUX MEPEXK, MOB IIPOrpaMyBaHHs 1 IHCTPYMEHTaIbHUX
3ac00iB IITY4YHOro iHTeNekTy. CaMOCTIHHO PO3B’S3aHO CTAHAAPTHI 1 HECTAHAAPTHI
npoOJieMHI 3aBAaHHS PI3HUMM crioco0aMu, MOKa3aHa 3[aTHICTh MpoaHali3yBaTH 1
y3araJbHUTH OTPUMaHUM pe3yibTar. BianoBiab BCTynmHUKAa HE CHOpPMYJIbOBaHA
YITKO 1 MOBHO, HE HaBeJ€Ha MOJENb OHTOJIOTIi MpeAMETHOI 00JiacTi, HE BKa3aHi
KJacH, o0'exTH, aTpuOyTH 1 iX 3HaYeHHA. He BCTaHOBJIEHO NMPUYMHHO-HACIIAKOBI
3B'SI3KM MIJK €JIEMEHTaMHU OHTOJIOT].

30-34

BUCTABIIAETCA, SKIIO MPOJAEMOHCTPOBAHO 3HAHHA OUIBIIOCTI  TEOPETHUYHUX
MOJIO)KEHb  IHTENEKTYalbHUX 1H(OPMALIMHUX CHCTEM, TEXHOJIOTIH MITYYHHUX
HEMPOHHUX MepexX 1 IHCTPYMEHTAJIbHHUX 3aC001B IITYYHOro iHTeNeKTy. CaMoCTiiiHO
PO3B’s3aHO CTAHIAPTHI 1 IE€SIKI HECTAHAAPTHI 3aBJaHHS, BCTYITHUK 3JaTHUI MTEBHOIO
MIpOI0 TMpOaHaNi3yBaTH 1 y3araJlbHUTH OTpUMaHMi pe3ynbraT. Bignosini
c(hopMyITpOBaHO HEMIOBHO, HaBEJACHA MOJIENIb OHTOJIOTIT IPEIMETHOI 001acTi, ajie He
BKa3aHi Kjiacu, 00'ekTu, aTpuOyTH 1 ix 3HadeHHs. He BcTaHOBIEHI NPUYMHHO-
HACJIIIKOBI 3B'SI3KM MK €JIEMEHTAMU OHTOJIOT1.

25-29

BUCTABIIETbCA, SKIIO MPOJAEMOHCTPOBAHO 3HAHHA OUIBIIOCTI  TEOPETHYHUX
MOJIO)KEHb  IHTENEKTyalbHUX 1H(OPMALIMHUX CHCTEM, TEXHOJIOTIH MITYYHHX
HEHPOHHUX MepeX 1 IHCTPYMEHTAJIbHHUX 3aC001B IITYYHOro iHTeNeKTy. CaMoCTiitHO
pPO3B’s3aHO CTaHJAPTHI 1 JesAKl HECTaHIApTHI 3aBlIaHHs, BCTYIMHHUK HE 3aTHHUI
NpoaHajIi3yBaTu 1 y3araJlbHUTH OTPUMAHUMN pe3yibTar. Binnmosini chopMmysiboBaHO
HEIMOBHO, HaBeJIeHA MOJIEJIb OHTOJIOTII MPEeIMETHOI 001acTi, ajie He BKa3aHl KJIacH,
o0'extr, atpulyTu 1 iX 3HaueHHS. He BCTaHOBIEHI MPUYMHHO-HACTIAKOBI 3B'S3KU
MK €JIeMEHTaMU OHTOJIOTII.

20-24

BUCTABIISIETbCA, SKIIO MPOJAEMOHCTPOBAHO 3HAHHA OUIBIIOCTI  TEOPETHUYHUX
MOJIOKEHb  IHTENEKTYaTbHUX 1H(OPMAIIHHUX CHCTEM, TEXHOJIOTIH IITYYHUX




HEHPOHHMX MEpEeX 1 IHCTPYMEHTAJbHUX 3ac00iB IITYy4YHOro iHTeNnekty. He
pPO3B’SI3aHO  CTAHJAPTHI 1 HECTaHIAPTHI 3aBAAaHHS, BCTYIHHUK HE 3JaTHHUMA
MIPOAHAJII3yBaTH 1 y3araJbHUTH OTPUMaHUU pe3yabTar. Bimmosini chopmyiaboBaHO
HENOBHO, HE HABEJCHA MOJIEIh OHTOJIOTII MPEeaMETHOI 00acTi, He BKa3aHi KJIAacH,
00'ekTH, aTpuOyTH 1 iX 3Ha4YeHHSI. He BCTaHOBIIEHI MPUYMHHO-HACTIAKOBI 3B'S3KH
MiX €JIEMEHTaMH OHTOJIOTII.

15-19 | BUCTaBISETHCS, SKIIO MPOJAEMOHCTPOBAHI 3HAHHS JESKUX TEOPETHYHHX ITOJIOKEHBb
IHTENeKTyalbHUX 1H(QOPMAIIfHUX CHCTEM 1 TEXHOJOTIM IITYYHUX HEHPOHHHX
mepexk. CaMOCTiIHHO pO3B’si3aHI  CTaHIApPTHI 3aBJaHHS, YacTKOBO 3JATHHUU
MpOoaHaNi3yBaTH OTPUMAHHKA pe3yibTarT. BiAmoBine HEe MOBHA. € MOMUIKH, SKi B
MOBHIM Mipi BCTYITHUK CAaMOCTIMHO BUIIPABUTH HE MOJXKE.

10-14 | BUCTaBISAETHCS, SIKIIO MPOACMOHCTPOBAHI 3HAHHS JCSIKUX TEOPETUYHUX IOJIOKCHb
IHTENEKTYaIbHUX 1H(OOPMAIIIHHUX CHUCTEM 1 TEXHOJIOTIM INTYYHUX HEHPOHHHX
mepexx. CaMocCTiHHO pO3B’s3aHI CTaHJAPTHI 3aBAAHHS, BCTYMHHMK 3JaTHUM
MpoaHaNi3yBaTu OTPUMaHHUK pe3ynbTar. BiAmoBine He MoBHA. € MOMHIKH, SIKI B
MOBHIN Mipi BCTYITHUK CAMOCTIHO BHIIPABUTH HE MOJXKE.

5-9 | BHCTaBISETHCS, SKIIO MPOJSMOHCTPOBAHI 3HAHHS JESIKHX TEOPETUYHHX IMOJIOKEHb
IHTENEKTyaNbHUX 1H(QOPMAIIHHIX CHCTEM 1 TEXHOJOTIH IITYYHUX HEHPOHHHUX
Mepex. He po3B’si3aHi ctaHIapTHI 3aBJIaHHS, BCTYIIHUK HE 34aTHUN MPOaHAi3yBaTH
OTpUMaHUi pe3ynbTar. Binmomigs He TOBHA. € IMOMWIKH, SKi B IOBHIA Mipi
BCTYITHUK CAMOCTiI{HO BHITPAaBUTH HE MOXKE.

1-4 | BUCTaBIs€THCS, SKIOIO MPOJAEMOHCTPOBaHI (parMeHTapHi 3HAHHS OKPEMHX
TEOPETUYHUX IOJIOKEHb I1HTENEKTyalbHUX 1H(OPMAIIMHUX CUCTEM, TEXHOJOTIN
MITYYHUX HEHPOHHUX MEPEX 1 IHCTPYMEHTAJIbHHUX 3aCO0iB IITYYHOTO iHTENEKTYy. B
BIJIMOBISIX HE HABEJACHO MPUKIIAIN X BUKOPUCTAHHS MPU BUPIIICHHI CTaHAAPTHHUX
3aB/IaHb 1 HE IPOaHAJII30BAHO OTPUMAaHMM pe3ybTaT.

0 BiJIMIOBI/Ib BIICYTHS.

Tema 3. Be0-TexHou10ril T2 BeO-AM3alH

3.1. OcobnuBocti crexky texHonorii ASP.NET MVC mnopiBHsSHO [0
po3po0JIeHHs Be0-3aCTOCYHKIB Ha MOBI Java.

3.2. OcobmuBocTi creky TexHosoriit JavaScript Ta NodelS mopiBHSHO 110
po3po0bJieHHs BeO-3acTOoCyHKIB Ha MoBi PHP.

3.3. 3acTocyBaHHsS TEXHOJOTI] BipTyaii3allii cepBepHHX cucTeM. Pi3HMISA y
peamizaiii rexnosoriit: Hyper-V, XEN, KVM ta Docker.

3.4. Binminnocti 'y ASP.NET MVC nomartky, MKW pPO3TOPTAETHCS Yy
Windows Azure (4u 1iHIIOI CHUCTEMH XMapHUX OOYMCIICHb) BIJ 3BUYAWHOTO
JIOJIaTKy Ha 11 YK€ TEXHOJIOT11, 0 Tpalftoe i yrnpasiainasaM [IS.

3.5. CknanoBi, 1mo GOpMYyIOTh CYKYIIHY BapTiCTh MIATPUMKH Ta
CYNPOBOJIKCHHS TIEBHOTO PIllIEHHS BeO-CalTy OpraHi3allii Yu miAnpueMcTBa.

TabOmurg 5
Kputepii oiiHioBaHHS BIJMIOBIJICH HA MUTaHHS 32 TEMOIO 3
Kinb- Kpurepii oniHroBaHHS
KICTb
OaJtiB
1 2
45-50 | BUCTaBISIETHCS, SIKIIO TMPOJEMOHCTPOBAHI TJHMOOKI 3HAHHS BCIX ab0 mepeBayKHOI




OUTBIIIOCTI TEOPETUYHUX TIOJIOKEHBb, TIEBHUX TEXHOJIOTIM, MOB PpO3MITKH Ta
MporpaMmyBaHHs, IHCTpYMEHTAIRHUX 3aco0iB. CaMOCTIfHO pO3B'si3aHi CTaHIAPTHI, U
HECTAaHJIAPTHI MPOOJIEMHI 3aadi  PI3HUMH  CIOCOOAaMH, TIOKa3aHa  3/IaTHICTh
NpOAHATI3YBATH W Yy3aralbHUTH OTPUMAHUI pe3ynbrar. BimmoBifb Bifpi3HIETHCS
TOYHICTIO (POPMYJITIOBaHb Ta MOCIIIJOBHICTIO.

40-44

BUCTABIISIEThCS, SKINO TPOJAEMOHCTPOBaHI TJIMOOKI 3HAHHS BCIX a00 MEpeBaKHOL
OUTBIIIOCTI TEOPETUYHUX IOJIOKEHb, TIEBHUX TEXHOJIOTIH, MOB pO3MITKH Ta
MporpaMmyBaHHs, IHCTpYMEHTAILHUX 3aco0iB. CaMOCTIfHO pO3B'si3aHi CTaHIAPTHI, U
HECTAaHJAPTHI MPOOJIEMHI  3a7adi  PI3HUMH  CIOCOOAMH, TIOKa3aHa  3/IaTHICTh
NpOAHAI3YBATH W y3arallbHUTU OTPHMaHUH pe3yibTar. Bimmosine copmynboBaHa HE
TOYHO.

35-39

BUCTABIISIEThCS, SKIO TPOJAEMOHCTPOBaHI TJIMOOKI 3HAHHS BCIX a00 MEpeBaKHOL
OUTBIIIOCTI TEOPETUYHUX TOJIOKEHb, IIEBHUX TEXHOJIOTIH, MOB PpO3MITKA Ta
MporpaMmyBaHHs, IHCTpYMEHTAILHUX 3aco0iB. CaMOCTIfHO pO3B'si3aHi CTaHIAPTHI, U
OKpeMi HeCTaHJapTHI MpoOJeMHI 3ajayi, IMOKa3aHa 3[aTHICTh MpPOAHANI3YBaTH W
y3araJbHUTH OTPUMAHUH pe3yabTaT. BimmoBias chopMysIboBaHa HE TOYHO.

30-34

BUCTABIISIETHCS, SIKIIO MPOJACMOHCTPOBaHI 3HAHHSA OUIBIIOCTI TEOPETHYHHUX
MOJIOKEeHb,  TEBHUX  TEXHOJIOTIH, MOB  PpO3MITKM Ta  OPOTpaMyBaHHS,
IHCTpyMeHTabHUX 3aco0iB. CaMOCTiHO poO3B’si3aHi CTaHAApTHI Ta JesKi
HECTaHJAPTHI 3ajadi, IOKa3aHa 3/aTHICTb IEBHOIO MIpOI0 IpOaHATi3yBaTH M
y3araJbHUTH OTPUMaHHI pe3ysbTaT. BinoBik JIoTiyHa, ajie He OBHA.

25-29

BUCTABIISIETBCA, SIKIIO MPOAEMOHCTPOBAaHI 3HAHHSA OIIBIIOCTI TEOPETHYHHUX
NOJOXKEHb, ITIEBHUX  TEXHOJOTiH, MOB pO3MITKH Ta  IpOrpaMmyBaHHS,
IHCTpyMeHTabHUX 3aco0iB. CaMoOCTiHHO pO3B’s3aHI CTaHIAPTHI Ta JesKi
HECTaHJApTHI 3a/Jayi, IMOKa3aHa 3/JaTHICTh IEBHOI MiIpOI0 TMpoaHali3yBaTu i
y3araJbHUTH OTPUMaHHHA pe3ynbTaT. BimoBine He MOBHA.

20-24

BUCTABIISETbCA, SIKIIO MPOJAEMOHCTPOBAaHI 3HAHHA OIIBIIOCTI TEOPETHYHUX
MOJIOKEeHb,  TIeBHUX  TEXHOJIOTiIH, MOB PpO3MITKM Ta  NPOTpaMyBaHHS,
IHCTpyMEHTalbHUX 3aco0iB. He po3B’s3aHi cTaHgapTHI 3ajadyi, He IOKa3aHa
3/1aTHICTh MpOaHaNi3yBaTH M y3araJpHUTU OTPUMaHUN pe3ynbTaT. BinmoBigs He
MOBHA.

15-19

BUCTABIISIETHCSA, SKIIO TPOJIEMOHCTPOBAHI 3HAHHS JESKUX TEOPETHUYHUX TOJOKEHbD,
NEBHHUX TEXHOJIOT1H, MOB PO3MITKH Ta MPOrpaMyBaHHs, IHCTPYMEHTAJIbHHUX 3aCO0IB.
CaMocTiiiHO po3B's3aHl CTaHAApTHI 3aJayl, YaCTKOBO IPOAHAII30BaHO OTPUMAaHUMN
pe3ynbTaT. BignmoBiap He moBHA. € TMOMMWIJIKH, SKi MOBHOIO MIpOIO CaMOCTIIHO
BUTIPABUTH HE MOXKeE.

10-14

BUCTABIISETHCA, SKIIO MPOJIEMOHCTPOBAHI 3HAHHS JIEIKUX TEOPETHYHUX IMOJO0XKEHb,
MEBHUX TEXHOJIOT1H, MOB PO3MITKH Ta MPOrpaMyBaHHs, IHCTPyMEHTaJIbHUX 3aCO0i1B.
He po3B's3aHi cTangapTHI 331a4i, YaCTKOBO MPOAHANI30BaHO OTPUMAHUN Pe3ysbTarT.
BinmoBine He moBHA. € MOMMIIKH, SIKI TIOBHOIO MIPOIO CAMOCTIMHO BHIIPABHTH HE
MOJKE.

5-9

BUCTABIISETHCA, SIKIIO MPOJIEMOHCTPOBAHI 3HAHHS JIEIKUX TEOPETHYHHUX MOJO0XKEHb,
MEBHUX TEXHOJIOT1i, MOB PO3MITKH Ta MPOTrpaMyBaHHs, IHCTPYMEHTAIbHUX 3aC00IB.
He posp'sa3ani crangapTHi 3ahadi, HE NpPOAHATI30BaHO OTPUMAaHUIl pe3ysbTart.
BinmoBinp He moBHA. € MOMMIIKH, SIKI CAMOCTIHHO BUIIPABUTH HE MOJXKE.

1-4

BUCTABIISETbCA, SKIIO TPOJEMOHCTpOBaHI (pparMeHTapHi 3HAHHS OKpPEMHX
TEOPETUYHUX TIOJIOKEHb, IEBHUX TEXHOJIOTiH, MOB IpOrpaMyBaHHS Ta
IHCTpyMEHTaJIbHUX 3aco0iB. He HaBeneHI NMpUKIaaud IXHBOTO BUKOPHCTAHHS HpU
PO3B'I3aHHI CTAaHAAPTHUX 3aJ1a4 Ta BIJCYTHIN aHai3 OTPUMAHOIO PE3yIbTaTy.

BiJIMIOBi/Ib BIJICYTHS.




Tema 4. XmapHi TexHoJIOrI1I.

4.1. OcoOnuBOCTI PO3rOPTaHHS MPUBATHOIO XMApPHOTO OOYHMCIIIOBAIHLHOTO
cepenopuima. lIpukmaay TEXHOJOTIH, MO 3aCTOCOBYIOTBHCS Yy pPa3i pO3rOpPTaHHS
IPUBATHOT XMapH.

4.2. OcoOnuBOCTI Ta PI3HUI MIDK XMapHUM XOCTHHTOM BIPTYaJbHUX
MalIuH Ta XMapHUMU OOYUCIICHHSIMU. 3arajibHuid aHam3 ceppiciB DigitalOcean Ta
Microsoft Azure.

4.3. Teopema CAP Ta ii BUKOpUCTAaHHS MpPH MPOEKTYBaHHI PO3MOAIICHUX
0a3 HaHMX.

4.4. Texnonorii o0poOku Benukux pganux (Big Data). OcobmuBocTi
3aCTOCYBaHHS PO3MOIIJICHUX CXOBHUII JAHUX Yy PIIICHHI 3aBJjaHb 0OPOOKU BETUKUX
JaHUX.

4.5. Hanpsimu 3actocyBaHHSI IporpamHoro 3adesneueHHs VMware Player,
VirtualBox, Hyper-V, XEN, KVM, OpenVZ. [Ipuknaau ta chepu BUKOPHCTAHHS
BIJIIIOBIJTHUX CUCTEM.

Tabmuws 6
Kpurepii o1iHiOBaHHs BIINOBIJEH Ha MUTaHHS 3a TEMOIO 4
Kinb-
KICTb Kpurepii oniHroBaHHS
OaiiB
1 2

45-50 | BUCTaBISIETHCS, SIKIIO BCTYMHUK TBEPAO 3HAE Marepiai, BHYEPIHO, IOCIIIOBHO,
TpaMOTHO, TIO CYTi 1 JIOT1YHO HOTrO BUKIIA/IAE, BUTHHO PO3B’s3ye CKiIaaHi 3aaadi. HaBeneHi
0€e3 MOMMJIOK BCl HEOOXiJIHI BU3HAYEHHS XMapHUX IUIaT()opM, MOJENe CepBICiB, TUMH
OpraHizaiii, 3acodu po3nojuieHoi 00poOKM JTaHUX, Tollo. Biqmoiae Mae JoriuHy Ta
CTPYKTYPHY 3aBEpPIIEHICTh, KOPEKTHO BXKMBaHI TEPMIHU T4 OCHOBHI OHSTTSL.

40-44 | BUCTABISIETHCS, SKIIO BCTYIMHUK TBEPJO 3HAE MaTepiall, BUUEPITHO, IMOCIIJIOBHO,
IpaMOTHO, MO CyTi W JIOriYHO HOro BMKJIAAA€, BUIBHO PO3B’SI3y€ CKIAJHI 3aj1adi.
Hageneni 0e3 momMuiiok Bci HEOOXiJHI BU3HAUEHHS XMapHHUX IUaTdopM, Mozenel
CEepBICiB, TWUIM OpraHizamii, 3aco0u po3moaiieHoi 00poOKH JaHHX, TOUIO.
BianoBigp 4acTKOBO Mae JIOT1YHY Ta CTPYKTYPHY 3aBEPILEHICTh, KOPEKTHO BXKMBaHI
TEPMIHU T4 OCHOBHI TOHSTTSI.

35-39 | BUCTABISIETHCS, SIKIO BCTYIMHHUK TBEPAO 3HAE MaTepiall, BUUEPITHO, IMOCIIIOBHO,
IPaMOTHO, 110 CYTi i JOriYyHO HOro BHKIIAAa€e, BUILHO pO3B’I3y€ CTAHAAPTHI 3a7adi.
HaBegeni 3 He3HaYHUMH TIOMWIKAMH BCl HEOOXiAHI BHM3HAUYEHHS XMapHHX
wiatopM, MOeNeil cepBiciB, THUIM OpraHizaiiil, 3aco0M po3mojiieHoi o0poOku
JaHUX, TolO. BiIMOBiAb YaCTKOBO Ma€ JIOTIYHY Ta CTPYKTYPHY 3aBEPIIEHICTb.
30-34 | BucraBis€eThCS 3a MpaBWIbHE 1 JIOTIYHE BIATBOPEHHs Martepiany. BiamoBiap moxe
MICTUTH JEKUIbKa HETOYHOCTeH (TepMiHIB a00 TMOHATH) ab0 HENPHUHIIMUIIOBI
NOMWIKH. BCTYyNHHK OCTaTHHO A0OpE BOJIOMIE TEOPETHUYHUM Ta MPAKTUYHHUMHU
MUTAHHSIMH, JIOCHTh TPaMOTHO iX BUKJIagac. BilmoBiab Mae JOTiUHY Ta CTPYKTYpPHY
3aBEePIICHICTh, KOPEKTHO BXKMBaHI OCHOBHI (06a30B1) TEpMiHH Ta IOHSATTS.

25-29 | BucTaBis€THCS 3a MpaBUIIbHE 1 JIOTIYHE BIATBOPEHHS MaTepiany. Binmosiab mMoxe
MICTUTH JEKiIbKa HETOYHOCTeH (TepMiHIB a00 TOHATH) ab0 HEMPHHIIMIIOBI
NOMWJIKH. BCTYIMHUK OCTaTHRO A0OpE BOJIOMIE TEOPETHYHUM Ta MPAKTHIYHHUMHU
MUTAaHHIMH, JOCUTh TPaMOTHO iX BHKJIanae. BilMmoBige HEMOCTATHRO JIOTIYHA Ta
CTPYKTYPHO 3aBepIlIEHa.




20-24 | BUCTaBIAETbCS 3a JOCTAaTHbO TIPABWJIBHE 1 JIOTIYHE BIATBOPEHHS MaTepiaiy.
BinmoBige MoXe MICTHTH [I€KUJIbKa HETOYHOCTEW (TepMiHIB abo MOHATH) abo
HEMPUHITUIIOBI TTOMWJIKUA. BCTYmHUK TOCTaTHRO 10OpE BOJIOJIE€ TEOPETHYHHM Ta
MPAKTUYHUMU THTAaHHAMHU. BiAMoBiger HEIOCTaTHRO JIOTIYHA Ta CTPYKTYPHO
3aBepIICHA.

15-19 | BucTaBmsieTbcss 3a 3HAHHA, $KI TPOJAEMOHCTPOBAaHI B HEMOBHOMY OOCS3i.
BuknaganHs BiamoBined HaBeleHO O3 OOTpYHTOBaHUX TMOSCHEHb, 3arajioM
KOPEKTHO c(hopMyITbOBAHO TEOPETUYHI MUTAHHS, € HE3HAYHI MOMIJIKH Y BiJITOBIISX
Ta HE3HA4YHl TPYIHOII MPH PO3B’sA3aHHI CTAHIAPTHUX NPAKTUYHUX 3aBJIaHb.
OOpaHo HEOOIPYHTOBAHMI METOJ IOAO PO3B’si3aHHS 3a1a4. HaBeqeHO KOpEeKTHI
TIPUKJIA]H.

10-14 | BucraBmsieTbcss 3a 3HAHHSA, SKI TPOJAEMOHCTPOBAaHI B HEMOBHOMY 0OCS3i.
BuknaganHs BinnoBineld HaBeleHO 0e3 OOIPYHTOBAHUX IOSICHEHb, HEKOPEKTHO
c(hOpMyIIbOBAHO TCOPETHYHI MUTAHHS, € TIEBHI MIOMWIKH y BIAMOBIASAX Ta TPYAHOII
Ipu pO3B’SI3aHHI CTAaHAAPTHUX NPAKTHUYHUX 3aBAaHb. OOpaHO HEOOIPYHTOBaHUM
METOJ 00 PO3B’sI3aHHS 3a1a4, BiACYTHI IPUKIIA]TH.

5-9 BUCTABJISIETbCS 3a 3HAHHA, fAKI TPOJAEMOHCTPOBaHI B HEMOBHOMY 0OCS3I.
Buknaganus BiAmoBizeld HaBeneHO 0e3 OOTPYHTOBAHUX IMOSICHEHb, HEKOPEKTHO
c(hOpMyIIbOBAaHO TEOPETHYHI MUTAHHS, € TIEBHI TOMUJIKU Y BIMOBIASIX Ta TPYIHOIII
IpH PO3B’sI3aHHI CTaHIAPTHUX MPAKTUIHHUX 3aBaaHb. He oOpaHo oOrpyHTOBaHMI
METO/ 00 PO3B’A3aHH 3a/1a4, BIACYTHI MPUKIIAIH.

1-4 | BUCTaBISETBCA 3a HEMpPAaBHIbHY a00 MOBEPXHEBY BIANOBiAb, SKa CBIMYUTH IPO
HEYCBIJIOMJICHICTh 1 HEpO3yMIiHHS IOCTaBIIEHUX 3aBlaHb. BoloAiHHS MaTepiaioM
MIPOJIEMOHCTPOBAaHE (parMEHTApHO, BU3HAYCHHS OCHOBHHMX TIIOHSATh HAaBEICHI
dbopmanbHO, 6€3 pPO3yMiHHS iXHBOTO 3MICTYy, BUKJIaJaHHS BIANOBIACH € nuIle Ha
eJIeMEHTapHOMY pPiBHI. BiMoOB1ib HE Ma€ JOT1YHOT 3aBEPUICHOCTI.

0 BiJIMIOBI/Ib BIICYTHS.

Ne3. Tlpodeciiino-opieHTOBaHe (€eKOHOMiKO-MaTeMaTH4YHe) 3aBIAHHA
BiAKpUTOI (GOPMHU 3 PO3TOPHYTOIO BiANOBIAAIO0.

[nTepnperyBaTu oOUuCIeHy €KOHOMIKO-MaTeMaTUYHy MOJIEJb
(exkOHOMETpUYHY a00 ONTUMIZALINHY).

Tabmuws 7
Kputepii ominroBanHs mpodeciiHo-opieHTOBAHOTO (€KOHOMIKO-MaTeMaTHYHOIO)
3aBJaHHS BIAKPUTOI POPMU 3 PO3TOPHYTOIO BIAMOBIJIIO

Kinb-
KICTb Kpurepii oiHtoBaHHS
OanB
1 2
50 Hagenena mpaBuiibHa JeTalibHA IHTEpPIpETALlisl BCIX MapaMeTpiB MOAEIN, OOYHMCICHUX
KpUTEPIiB 3 (OPMYIIOBaHHAM IPABUIILHOTO YIPABIIHCHKOTO PIIIEHHS HA OCHOBI III€T
MOJIEI.
49 HaBenena mnpaBuibHa CKOpOUYEHA IHTEPIIPETALsl MapaMeTpiB MOjelNi, OOYMCIEHHX
KpUTEpiiB 3 (OPMYIIOBAHHSM MPABUIIBHOTO YIPABIIHCHKOTO PIIlIEHHS HAa OCHOBI i€l
MOJENI.
48 HaBenena mnpaBuibHa JeTanbHa IHTEpHpeTalliss MHapamMeTpiB MOJeTi, OOYMCICHUX
KpHUTepiiB 0e3 (opMYITIOBaHHS MPABWIILHOTO YIPABIIHCHKOTO PIIlIEHHS] HA OCHOBI ITi€T
MOJIEI.




47

HaBenena mnpaBwibHa CKOpOYEHA IHTEPIpETaIlisi MapaMeTpiB MOJENI, OOYMCICHHX
KputepiiB  6e3 GopMysTIOBaHHS MPABUILHOTO YIPABIIHCHKOTO PILIEHHS HA OCHOBI ITi€]
MOJIEJII.

46

HaBenena mnpaBuibHA JeTaibHA IHTEPIIPETAIlisl TApPaMETPIB MOJEINI, OOYHCICHHX
KPHUTEPIiB 3 (OPMYJIIOBAHHIM IMPABUIILHOTO YIPABIIHCHKOTO PIIIEHHS HAa OCHOBI IIi€l
mozeni. [Ipore 3pobneHa omHa moxwOKka (HETOYHICTR), SIKA HE BIUIMBAE HA 3arajibHY
XapaKTEPUCTHKY MOJIEII.

45

HaBenena mnpaBuibHA JeTabHA IHTEPIIPETAIlisl TAPaMETPIB MOJEINI, OOYHCICHHX
KPHUTEPIiB 3 (OPMYJIIOBAHHIM IMPABHUIILHOTO YIPABIIHCHKOTO PIIIEHHS HAa OCHOBI IIi€l
Mozeni. 3poOsieHo [BI TMOXMOKM (HETOYHOCTi), sIKI HE BIUIMBAIOTH HA 3arajibHy
XapaKTEePUCTHKY MOJIEII.

44

HaBenena mnpaBuibHA JeTabHA IHTEPIPETAIlisl TApPaMETPIB MOJEIN, OOYHMCICHHX
KPHUTEPIiB 3 (OPMYJIIOBAHHIM IPABUIILHOTO YIPABIIHCHKOTO PIIIEHHS HAa OCHOBI IIi€l
mozeni. [Ipore 3po6ieHo Tpr MOXHOKH (HETOUHOCT!).

43

HaBenena mnpaBwibHa JeTabHA IHTEPIIPETAIliss IapamMeTpiB MOJENI, OOYMCICHHX
KpUTepiiB 3 (OPMYIIOBAHHAM MPABUIILHOTO YIIPABIIHCHKOTO PIIlICHHS HAa OCHOBI ITi€l
moeri. [Tpore 3po6ieHo YoTHpH MTOXUOKH (HETOYHOCT ).

42

HaBenena mnpaBwibHA JeTaibHA IHTEPIIPETAIlisl TAPAMETPIB MOJEINI, OOYHCICHHX
KpUTepiiB 0e3 popMyIIOBaHHS MPABWILHOTO YIPABIIHCHKOTO PIIIEHHS HA OCHOBI IIi€T
mozenmi. [Ipore 3pobneHa omHa moxwOKka (HETOYHICTR), SIKA HE BIUIMBAE HA 3arajibHy
XapaKTEePUCTHKY MOJIEII.

41

HaBenena mnpaBwibHA JeTadbHA IHTEPIPETAIlisl TAPAMETPIB MOJEINI, OOYHCICHHX
KpUTepiiB 0e3 pOopMyIIIOBaHHS MPABWILHOTO YIPABIIHCHKOTO DIIIEHHS HA OCHOBI IIi€l
Mozenti. 3poOneHo /Bi MOXWOKK (HETOYHOCTI), SIKI HE BIUIMBAIOTh HA 3arayibHy
XapaKTEPUCTHKY MOJIEII.

40

HaBenena mnpaBuiibHa JeTalbHA IHTEpHpPETALlisl MapaMeTpiB MOJENi, OOYHCIEHHX
KpUTepiiB 0e3 (pOpMyIIIOBaHHS MPABWILHOTO YIPABIIHCHKOTO PIIIEHHS HA OCHOBI IN€T
mozeni. [Tpote 3po6iieHo Tpu MOXUOKHU (HETOYHOCT!).

39

HaBenena mnpaBwibHa JeTanbHa IHTEPHpPETAIlsl MapaMETPiB MOJIEN, OOYHCICHUX
KpuTepiiB 0e3 (GOpMyIIIOBaHHSIM MPABWILHOTO YIIPABIIHCHKOIO PILIEHHS HA OCHOBI ITi€]
moeni. [Ipore 3po6iieHo YoTHpy MOXUOKM (HETOYHOCT).

38

HaBenena mnpaBmiibHa CKOpOYEHa IHTEpHpeTallisi MapamMeTpiB MOJETi, OOYMCICHUX
KpUTEPIiB 3 (OPMYIIOBaHHAM IPABUIILHOTO YIPABIIHCHKOIO PIILIEHHS HA OCHOBI III€ET
mozeni. [Ipore 3pobnena omHa moxuOKka (HETOYHICTB), SIKa HE BIUIMBAE HA 3arajibHy
XapaKTEPUCTHKY MOJIETI.

37

HaBenena mnpaBmiibHa CKOpOYEHa IHTEpHpeTalliss MapameTpiB MOJETI, OOYMCICHUX
KpUTEPIiB 3 (POPMYIIOBaHHAM IPABWIILHOTO YIPABIIHCHKOIO PIILIEHHS HA OCHOBI III€T
Mozeni. 3poOsieHo [Bi TMOXMOKM (HETOYHOCTi), sIKI HE BIUIMBAIOTH HA 3arajbHy
XapaKTEPUCTHKY MOJIETII.

36

HaBesnena mnpaBwibHa CKOpOYEHa IHTEpHpeTaliss MapamMeTpiB MOJETI, OOYHMCICHUX
KpUTEPIiB 3 (OPMYIIOBaHHAM IPABMIILHOTO YIPABIIHCHKOIO PIIIEHHS HA OCHOBI III€T
mozeni. [Tpote 3po6iieHo Tpu NOXUOKH (HETOYHOCT!).

35

HaBenena mnpaBwibHa CKOpOYEHA IHTEPHpETaIlisi MapamMeTpiB MOJENI, OOYMCICHUX
KpUTEpiiB 3 (OPMYIIOBAHHSM MPABUIIBHOTO YIPABIIHCHKOTO PIIlIEHHS HAa OCHOBI i€l
mogeni. [Iporte 3po6iieHo YoTHpy MOXUOKH (HETOYHOCT ).

34

HaBenena mnpaBuiibHa JeTanbHa IHTEpHpeTallisi MapaMeTpiB MOJei, OOYMCICHUX
KpUTepiiB 3 (popMyIItOBaHHSAM YIPABIIHCHKOIO PIllIEHHS Ha OCHOBI 11i€l Mozeni. [Ipore
3pobJieHa 0/JHa TOMUIIKA.

33

HaBenena mnpaBuibHa JeTanbHa IHTEpHpeTalliss HapamMeTpiB MOJENi, OOYMCIEHUX
KpHUTEpiiB 0e3 hopMyITtOBaHHS YIPABIIHCHKOTO PIllIEHHsI HA OCHOBI 11i€1 Momeni. [Iporte
3pobJieHa 0/JHA TOMUIIKA.

32

HaBenena mnpaBwibHa CKOpOYEHA IHTEPHpETAIlisi TMapamMeTpiB MOJENI, OOYMCICHHX




KpHUTEPIiB 3 (POpMYITIOBaHHIM YIPaBIIHCHKOTO PIIIEHHS Ha OCHOBI i€l Mozeri. [Ipore
3pobJieHa 0/JHA TOMUIIKA.

31

HaBenena mnpaBwibHa CKOpOYEHA IHTEPHpETaIlisl MapaMEeTpiB MOJIEN, OOYHMCICHUX
KpuTepiiB 0e3 (opMyITIOBaHHS YIPABIIHCHKOTO PillIeHHS HA OCHOBI wi€i Mozeni. [Ipore
3po0JIeHa OJTHA TOMMJIKA.

30

HaBenena mnpaBuibHA JeTaibHA IHTEPIIPETAIlisl TMApPaMETPiB MOJEIN, OOYHMCICHHX
KpHUTEpIiB 3 (OPMYITIOBAHHSAM YIPABIIHCBKOIO PIIICHHS HAa OCHOBI M€l MOJEI.
3po01eHO JTBI TOMUIIKH.

29

HaBenena mnpaBwibHa JeTabHA I1HTEPIIPETAIliss IapamMeTpiB MOJIETI, OOYMCICHUX
KputepiiB  06e3 (HOpMyITIOBaHHS YNPaBIIHCHKOIO PIIICHHS HAa OCHOBI IIi€l MOJE.
3po0IICHO JTBI ITOMUJIIKH.

28

HaBenena mnpaBribHA CKOpPOYEHA IHTEPIIPETALlisl TMapaMeTpiB MOAENi, OOYMCICHUX
KpHUTEpIiB 3 (OPMYITIOBAHHSAM YIIPABIIHCBKOTO PIIICHHS Ha OCHOBI II€T MOJEI.
3po0IeHO JIBI TOMUIIKH.

27

HaBeneHa mnpaBwiIbHa CKOpOYEHA IHTEPHpETAIlisl IMapaMEeTpiB MOJICII, OOYHCIICHHX
KputepiiB  06e3 (HOpMyITFOBaHHS yNPAaBIIHCHKOTO DIIICHHS HAa OCHOBI IIi€l MOJIEI.
3po0IICHO JIBI ITOMHIIKH

26

HaBenena neranmpHa iHTEpIIpETalliss MapaMeTpiB MOAETI, OOYMCICHHUX KPHTEpIiB 3
(bopMyITIOBaHHSIM YIIPABITIHCHKOTO PILIEHHS] HAa OCHOBI 1€l Mozeni. 3pobieHo Tpu
TIOMPLJTKH.

25

HaBenena nerampHa iHTEprpeTalliss mapaMeTpiB Mojeli, oOYMCIeHHX KpHTEpiiB 0e3
(bopMyIIOBaHHS  YIIPABIIHCHKOTO DILICHHS] HAa OCHOBI wi€i Mozeni. 3poOneHo Tpu
HOMUJIKH.

24

HaBenena ckopoyeHa iHTeprpeTallis IapameTpiB MOJENi, OOYMCICHHX KPUTEpIiiB 3
(GOpMYJTFOBaHHSIM  YIIPABITIHCHKOTO PIIMICHHS HAa OCHOBI ITi€l Mojenmi. 3poOlieHO TpH
TIOMUJIKH.

23

HaBenena ckopoueHa iHTeprpeTalisi mapamMeTpiB MOAENI, OOUUCIEHUX KpUTepiiB 0e3
(bopMyITIOBaHHS  YIIPABIIHCHKOTO DILIEHHS] HAa OCHOBI Iwi€i Mozemi. 3poOieHo Tpu
TIOMUJIKH

22

HaBenena petanpHa iHTepHpeTalliss MapameTpiB MOJEi, OOYMCIEHHMX KPUTEpIiB 3
(OpMyITIOBaHHSIM YIPABIIHCHKOTO PIIIEHHS HA OCHOBI IIi€i Mojeni. 3po0JieHO YOTUPH
HOMUJIKH.

21

HaBenena neranpHa iHTEpHpeTailisi MapamMeTpiB MOAENI, OOYMCIEHHX KpHUTEpiiB Oe3
(bopMyTIOBaHHSI YIIPABIIHCHKOTO PILIEHHS] HA OCHOBI IIi€i Mojemi. 3po0ieH0 YOoTHpH
TIOMUJIKH.

20

Hagenena ckopodeHa iHTepmperaiisi HapameTpiB MOJENi, OOYMCIEHHX KpHUTEpiiB 3
(GOpMyITIOBaHHSIM YIPABIIHCHKOTO PIIIEHHS HA OCHOBI IIi€i Mojeni. 3po0JieHO YOTUPH
HOMUJIKH.

19

HaBenena ckopoueHa iHTeprmpeTallisi mapameTpiB MOJENi, OOYHCICHUX KPHUTEpIiB 0e3
(bOpMyITIOBaHHSI YIIPABIIHCHKOTO PIIIEHHS] HA OCHOBI I1i€i Mozemi. 3po0JieHO YOTHPH
TIOMPLTKH

18

HaBenena neranpHa iHTepIpeTallisi HE BCIX MapaMeTpiB MOJIENi, 0OUUCIEHUX KPUTEPIiB:
BIJICYTHSI iHTEpIIpeTallisl OTHOTO IapaMeTpy MOJIEI.

17

HaBenena ckopodeHa IHTepHpeTallisi HE BCIX IIapaMETpiB MOJENl, OOYMCIEHUX
KpUTEPiiB: BIJICYTHS IHTEpIPETALlisl OJHOTO apaMeTpy MOJIEI.

16

HaBenena neranpHa iHTEpIpeTaLiisi HE BCIX MapaMeTpiB MOJIENi, 00UUCIEHUX KPUTEPIiB:
BIJICYTHSI iHTepIIpeTallisi JBOX MapaMeTpiB MOJIEI.

15

HaBenena ckopoueHa iHTepmperailisi HE BCIX TIapaMmMeTpiB MOJENI, OOYMCICHUX
KpUTEPIiB: BIICYTHS IHTEpIIPETallisl ABOX NapaMeTPiB MOJIETI.

14

Hapenena neranbHa iHTEpHpeTallist HE BCIX MapaMeTpiB MOJIENI, OOUMCIICHUX KPUTEPIiB:
BIJICYTHSI iHTEpIIpeTallisi TPhOX MapaMeTpiB MOJIEII.




13 HaBenena ckopoueHa iHTeprmperailisi HE BCIX TIapaMmMeTpiB MOJENI, OOYMCICHUX
KpUTEPIiB: BIICYTHS IHTEpIPETALlisl TPHOX MapaMeTpiB MOJIEITI.

12 Hapenena neranbHa iHTEpHpeTallisi HE BCIX MapaMeTpiB MOJIENI, OOUMCIICHUX KPUTEPIiB:
BIJICYTHSI iHTEpIIpETallisi OJTHOTO KPUTEPit0 MOJIEI.

11 HaBenena ckopoueHa iHTepmperaiisi HE BCIX IIapaMeTpiB MOJENI, OOYMCICHHX
KpUTEPiiB: BiICYTHS IHTEPIPETALIis] OJJHOTO KPUTEPIIO MOJIEITI.

10 Hapenena neranbHa iHTEpHpeTallist HE BCIX MapaMeTpiB MOJIENI, OOUMCIICHUX KPUTEPIiB:
BIJICYTHSI IHTEpIIpeTallisi JBOX KPUTEPIiiB MOJIEITI.

9 HaBenena ckopoueHa iHTepmperailisi HE BCIX IIapaMeTpiB MOJENI, OOYMCICHHX
KpUTEPIiiB: BiICYTHS IHTEpIPETALlisl ABOX KPUTEPIiB MOJIEII.

8 Hapenena neranbHa iHTEpHpeTallisi HE BCIX MapaMeTpiB MOJIENI, OOUMCIICHUX KPUTEPIiB:
BIJICYTHSI iHTEpIIpeTallis KpUTEPiiB MOJIEII.

7 HaBenena ckopoyeHa iHTeprpeTaiiss HE BCIX TapaMeTpiB MOJENi, OOYMCICHUX
KpUTEPIiB: BIICYTHS IHTEPIIPETAIlisl KPUTEPIiB MOJIEII.

6 HaBemena  iHTepmperamiss — mapameTpiB  Mojemi, OOYMCIEHMX  KPHUTEpiiB 3
(bopMyITIOBaHHSIM YIIPABIIHCHKOTO PIIICHHS HAa OCHOBI ITi€i Mozemi. 3poOieHo IT’STh
TIOMUJIOK.

5 HaBenena iHTeprperariisi mapamMeTpiB  MoOJENi, OOYHMCICHHX KpHUTEpiiB 03
(bOpMyJTFOBaHHSI YIIPABIIHCHKOTO PIIICHHS HAa OCHOBI Ii€l Momerni. 3poOieHo I1'STh
TIOMUJIOK.

4 HaBenena iHTepnperaris mapameTpiB Mozeni 3 (HOPMYIIOBaHHSIM YIPABIIHCHKOTO
PILLICHHST HA OCHOBI ITi€1 MOJIENi. 3pO0JICHO MIICTh 1 OUIBIIE ITOMHIJIOK.

3 HaBenena iHTepnperaris mapameTpiB Mojemi, 0e3 (OpMyITIOBaHHS YIPaBIIHCHKOTO
PILLICHHST Ha OCHOBI ITi€1 MOJIeNi. 3pO0JICHO HIICTH 1 O1LIBIIE TOMUIIOK.

2 Hagezeno 3aranbHi BiTOMOCTI PO €KOHOMIKO-MaTeMaTH4HI MOJIeNi, 0e3 iHTeprperarii
napamMeTpiB, 00UMCIEHUX KPUTEPIiB BKa3aHOI Y 3aBIaHH] MOJIEITI.

1 HaBeneno 3araibHi He IpaBHJIbHI BIIOMOCTI PO €KOHOMIKO-MaTeMaTuyHi Mojieni, 0e3
IHTepIpeTallii napaMeTpiB, OOUUCICHUX KPUTEPIiB BKa3aHOI y 3aBaHHI MOJIEII.
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