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BCTYII

[Tporpama BCTYMHOro icUTy BU3Hauae GopMy opraizatlii, 3MiCT Ta 0CO6IMBOCTI NPOBEAECHHS
BCTYIIHOTO ICMUTY 3i CrieliabHOCTI Ha OCBITHHO-HAYKOBY MPOrpaMy NiAroToBku A0KTOPiB dinocodil
«CucteMHuUi aHai3» 3a cneuianpHicTio F4 CucTeMHuit aHani3 Ta HayKa Npo JaHi.

Meroro mporpamu € rnepeBipka HaOyTTS BCTYNMHHKOM KOMIIETEHTHOCTEH Ta pe3ybTaTiB
HAaBYaHHA, L0 BM3HAuYeHi CTAHJAPTOM BHIIOI OCBITH 3a cneuianbHicTio F4 CHcTeMHMI aHani3 Ta
HayKa Ipo AaHi A Apyroro (MaricTepchKoro) piBHs BHIIOT OCBITH.

OcgiTHsa nporpama «CHCTeMHNH aHani3 Ta HayKa Npo AaHiy» Bignosinae Micii Ta crparerii KIII
iM. [rops Cikopcekoro, 3a sSKOK CTpaTeriYHUM NPIOPUTETOM YHiBEpCHUTETY € (QyHIaMeHTami3aLlisa
nigrotoBky ¢axisuis. OcobnMBoCTI OCBITHROT NpOrpamMu BpaxoBaHi WIIsIXOM oOpaHHs BIAMOBIJHUX
PO3MiTiB MporpaMH BCTYMHOro icniuty. [IpoBeleHHs KOMIUIEKCHOTO (paxoBOro BUNpoOyBaHHS Ma€
BUSBUTH IOCTATHICTh PiBHS MiATOTOBKM BCTYMHMKA 3 00paHOT s BCTYMY CrELiajIbHOCTI.

[Iporpama MICTUTB TpH po3Ainu:

1. [Ipeamer i METOAMYHI OCHOBH CCTEMHOT'O aHaMi3Yy.
2. Teopist NpUAHATTS pilIEHB.
3. AHasi3 JaHux.

Lli po3ainm opieHTOBaHI Ha crieniaJbHy MiArOTOBKY BHUITYCKHHUKA.

1. OCHOBHHI BUKJIA

1.1. Ilepenik po3aiiie Ta Tem, siki BHHOCSTHLCA HA icnuT 3i cneniaapHoCTi

Po3ain 1. Ilpeamer i MeToqHYHI OCHOBH CHCTEMHOI'0 AHAJTI3Y

1.1. TToHATTS Ta O3HAKU CUCTEMHOCTi. YMOBH i TEHAEHLIIT, L0 3YMOBJIIOBaJIH CTAHOBJCHHS Ta
PO3BHTOK i/iell CHCTEMHOCTI B MUHYJIOMY CTOJITTI. I[ToHATTS npo 3aransHy Teopito cucteM (JI. ¢poH
Bepranangi Ta iH.) Ponp i Mmicue cucTeMHOCTI B cydacHii mpakTuuHiil nisneHocTi. [loHaTTs
cucTeMHOro asanisy. IToniOHICTh i BIAMIHHOCTI MOHSATh «CHUCTEMHICTB», «CUCTEMHE MHCIEHHS,
«CUCTEMHUH MiAXig», KCUCTEMHI JOCHIIKEHH», KCUHCTEMHMI aHani3y. IToHATTS cucTeMHOT 3a1aui.
BinmiHHOCTI 3agay CMCTEMHOro aHajidy BiA 3ajJad akcioMaTHYHMX AucuumiiH. OcobnuBocTi i
BJIACTMBOCTI CUCTEMHOI0 aHaJli3y, sIKi MPUHLMIOBO BIAPI3HAIOTE HOTrO BiAl TPaOULIIHHUX HAYKOBHX
JUCLIMATUTIH.

1.2. Bu3HaueHHs i CTHCIA XapaKTepPUCTHKa OCHOBHHX 00’ €KTIB: CHCTEMa, EJIEMEHT, CTPYKTYpa,
3B'A30K, TMOBEAIHKA Ta METa CUCTEMH. BaacTUBOCTI Ta 0COOJIMBOCTI, IO XapaKTepHU3YIOTh 00’ EKTH
CUCTEMHOr0 aHasizy.

1.3. 3akOHOMIpHOCTI PO3BUTKY cHCTeM. EMepKeHTHICTh, caMOOpraHiszauis, i€epapXidyHicTs,
BIIKPHTICTb, LINICHICTb, AMHAMIYHICTb, eBomouis Towo. Buau nortokis y cucremax. Ilonarra
CKJIaJIHOCTI.

1.4. CrpyxTypHMii aHaNi3 CKIaHUX cUcTeM. lepapxiyHa, MepexxeBa cTpyKTypu. Bubip mexi
CHCTEMHOTO JOCIiJDKeHHs peanbHUX 00’ekTiB. JlekoMmosulis 1 arperyBaHHs. Bzaemogia 3
HaBKOJIMIIHIM CEPEJOBHILUEM.

1.5. Knacudikauis cucTeM 3a pi3HUMH O3HaKaMU: 33 TOXOXEHHAM ([PUPOJHI, WITY4HI), 3a
cKJIaHICTIO (TIPOCTI, CKIIaJIHI, BEJIUKi), 32 TUIIOM B3aeMOJIT 3 cCepelOBUIIEM (BIAKPHUTI, 3aKpUTI), 3a
XapaKTepOM MOBEIIHKH (CTaTHYHi, IMHAMIYHI), UiJIeHaNpaBieHi | UiNecnpsiMOBaHi CUCTEMH

1.6. OcHOBHI BIIACTUBOCTI Ta QyHAaMEHTANbHI MPUHUMNIMA METOAONOTII CUCTEMHOrO aHailizy.
[TpyHUuMY, NpUoMH i MiAXoAH, sKi 3aCTOCOBYIOTh ISl MOJOJAaHHs CKIAJHOCTI 3aad CUCTEMHOTO



aHanizy. ETand CHCTEMHOro JOC/IUKCHHA: MOCTaHOBKa npoGieMy, BH3HAYEHHA LIJICH,
CKOMIIO3HLIS CHCTEMH, aHaJli3 CTPYKTYpH, MOJIEIIOBAHHS Ta iHTeprpeTaLlis pe3ynbTaTiB

1.7. HeBu3HaueHicTb y 3ajauaX CHCTEMHOTO aHanisy. Buau weBmsHaueHocteid. llpuknanu
Pi3HOMaHITHHX BH/iB HEBU3HAYEHOCTEH y 3a/1a4aX CHCTEMHOTrO aHanuisy.

1.8. Mogzei, migxoau, popmaizoBaHi METOHM i IPOLEYPH EKCIIEPTHOTO OL(iHIOBaHHS 00'€KTIB
pisHoi mpupoay Ta O6POGKM pe3yNbTATiB EKCHEPTU3U Yy coepi nepenGauenns. Meron Hendi.
TToHATTS PO METOA aHami3y iepapXii.

1.9. MonemoBanHs cucTeM. Bumu moneneil (BepGanbHi, rpadiuni, mareMaTnuHi). [nmi
knacudixauii Moaeneit. MoJiesib YOPHOTO ALIKKA.

1.10. KorHiTHBHi KapTH K MOfieNti ckiagHux cucTeM. OCHOBH aHalli3y CHCTEM 3a 0TOMOTOK0
KOTHITUBHOTO MOJZIEJIFOBAHHA.

1.11. TpuuuHHO-HACiAKOBYIA aHani3. [To6ynoBa fepeBa wiei. IMonsTTs npo MopdosorivyHmii
aHanis.

1.12. TIpuK/1aHi aCEKTH CHCTEMHOTO aHali3y B POEKTYBAHH] TEXHIYHUX CUCTEM, yTnpasJiHHI
npoekTamu, GizHeci, itkenepii, exonomiui, I'T Ta Hayi npo JaHi.

Po3aia 2. Teopist npuiiHATTA pimeHb

2.1. 3aranpHa XapaKTEpPHCTUKA NPOLECIB NMPUMHATTS piueHb. KOMIOHEHTH 3a1aui MPUAHATTA
pimens. Oco6nMBOCTI NPHMHATTA pillleHh B YMOBaX BU3HAYEHOCTi PM3MKY | HEBU3HAYEHOCTI.
KphTepi'l' OPUHHATTA pilU€Hb B YMOBax HeBH3HaueHocTi. Kpurepil npuiHATTA pilleHbs B yMOBaX
HeBu3HaveHocTi: Bansaa, I'ypsiua, Jlannaca ta Ceimxa.

2.2. TIpuitHsITTA pilleHs B yMOBaX BU3HaueHOCTI. EnemenTy Ta aKkcioMu Teopii KOPHCHOCTI.
TeopeMa icHyBaHHs (QyHKUIT KOpUcHOCTI. MeTouKa BU3SHAYCHHS KOPMCHOCTI pe3yJbTaTiB (Akoda,
YepmeHa).

2.3. Jlinidini Mogeni mpuitHATTA piweHb. 3ajaui JiHIHHOrO NpOrpaMyBaHHA (JIIT). OcHoBHI
teopemu JIT1. Cumnnexc-meron. [Toasitnicts B JIIL. OcHOBHi Teopemy nogiiHoCTi. JlocmimKeHHS
moaeieit JITT-3aga4 Ha wyTiuBicTs. [ToaABiHMIA CUMIUIEKC-METO/.

2.4. Heniniiini mopeni TMpuMHATTS ONTHMANBHMX pileHb. Merton MHOXHHUKIB Jlarpamxa.
Teopema Kyna-Takepa Ta ii 3acTocyBaHHd B 3a/la4ax BUIIYKIJIOro Ta YBIPHYTOTO NpOrpamyBaHHs.
CiznoBa Touka Ta MeToaM 1i 3HaxomkeHHs. Ilomykosi meroau GesyMoBHOI onTuMizawii
(rpamienTHui, HptoToHa, 3MiHHOI METpHKK). MeTOAN MOMTHBHX HanpsAMKiB. Mertoa mTpadpHMX
dyHKLIH.

2.5. CTOXacTHuHi MoJesai NPUMHATTA pilIEHB. Knacudikauis momenei Ta METO/IB
CTOXacTMYHOTO MporpamyBaHHs. OJHOETaINHi 3afa4i CTOXaCTHYHOrO NpOrpaMyBaHH. JIBoeTamnHi
3a7a4i CTOXACTMYHOTO MPOrpaMyBaHHsA Ta MeTol iX po3s’s3aHHA. IIpsAMi METOXU CTOXaCTHHHOIO
nporpaMyBaHHA. MeTOA CTOXaCTHYHHX KBa3irpajlicHTiB, YMOBH #0r0 361XHOCTI.

2.6. [IpnitHATTA pilleHb B yMOBaX HEBM3HAYEHHOCTI. HeuiTKi MHOXHHH, HEYiTK] BIHOIICHHS
Ta onepalii Haj HUMH. HediTKe BiHOIIEHHS HECTPOroi mepesard. [TigMHOMHHA HEJOMIHOBaHHX
ajlbTepHATVB. [IpHMHHATTA pilieHb 3a [eKITbKoMa KpUTEpisMM Ha OCHOBi MiJAMHOXHHH
HeJI0MiHOBaHHUX QJIbTEPHATHUB.

2.7. Knacudikauis 3amau Heuitkoro nporpamysans. ITiaxin BenMana-3ane. 3arajpHa 3aja4a
HEYiTKOro MaTeMaTHYHOIO MporpaMyBaHHs Ta METOJ il po3B’i3aHHs.

2.8. BaraToxkpuTepiaibHi 3ajadyi NMPUHHATTS PillICHb. [Mapero-onTUMaNbHi pilleHHs Ta 1X
pracTiBoCTi. KOMIpoMicHi po3B i3k GaraToKpuTepialbHUX 3ajay NMPUHHATTA pimeHs. Meroa
0OMEXEHB.



Po3nin 3. AnaJgi3 pnanux

3.1. OcHOBM iHTENEKTyalbHOro0 aHalidy JaHWX. DBU3Ha4yeHHs Ta OCHOBHi 3ajadi
iHTeNeKTyanpHOro aHanizy aaHux. OCHOBHI eramyu aHamisy maHux: 30ip, MiAroToBka, aHanis,
inTepripetauis. Bumu Mmoaeneii ta ix 3acTocyBaHHs. MeToaM OLIHKH AKOCTI MoJeneH.

3.2. Knacudikauis Ta kactepusauis B aHanizi ranux. OcHoBM Kinacugikallil: 3a1a4i Ta METOAM.
HaitnonynspHiwi anroputmu knacudikauii (SVM, Random Forest, k-NN, norictuyna perpecis).
Metpuku ouinku Knacudikauiiinux monener (Precision, Recall, Fl-score, ROC-AUC). Ocnosu
KracTepusanii: 3agaui ta meromu. IlomynspHi anroputmu kinacrepusauii (k-means, DBSCAN,
iepapxivHa kiacTepusauis). BusHayeHHs ONTHMaNbHOI KiIBKOCTI KJacTepiB.

3.3. Perpeciiini Mmetogu Ta nporHo3yBaHHs. JliHiliHa perpecis Ta 11 BapianTu. Heniniiini
perpeciitii mopeni. Perynspusanis (Lasso, Ridge, Elastic Net). AproMaTusoBaHe BHOMpaHHA
3MiHHUX Yy perpeciitiux moaensx. [IporHo3yBaHHA Ha OCHOBI perpeciitHux Mojee.

3.4. Metoau 3HMKXeHHs po3MipHOCTIi Ta Bigbip o3Hak. OCHOBHU 3HIDKEHHA po3MipHocTi. MeToq
ronosuux komroHeHT (PCA). Jlinifinuit auckpuMinantHuii ananis (LDA). t-SNE ta UMAP.

3.5. I'nmuboke HaB4aHHs Ta HEWPOHHI Mepexi. ApXiTeKTypa HEHPOHHHX MEpEX: MepPCEnTpOH,
Gararoraposi Mepexi. @yHkuil akTuBauii Ta 1x BUOip. OnTumizauis Ta HaB4aHHSA HEHPOHHMX MEPEX
(Gradient Descent, Adam, RMSprop). I'mu6oki Hetiponni mepexxi (DNN, CNN, RNN, Transformers).
AyrMmeHTalis Ta peryJsipusallis HEHPOHHHUX MEpex

3.6. bateciBchki MeToaH Ta IMOBIpHiCHI Mozeni. OcHoBM OalieciBebkoro niaxoay. baifeciBcbka
knacudikauis. JlarenTHi 3MiHHI Ta npuxoBani Moxeni Mapkosa. ['enepatusHi Mmogeni (Naive Bayes,
Bayesian Networks, Gaussian Mixture Models).

3.7. Anani3 4acoBUX PsAiB Ta NPEeAUKTHUBHE MOJeNtoBaHHA. OCHOBH aHali3y YaCOBHX pAiB.
CrauioHaphicTs i MeToau ii nepepipku. KoB3Hi cepeHi, ekcroHeHLiliHe 3rnamkyBaHHi. ARIMA,
SARIMA, Prophet. BukopuctanHs rnubokoro HaBYaHHA Ul aHanisy dacoBux panis (LSTM,
Transformer).

3.8. O6po0Ka BeIMKKX JaHWX: MapajieNbHi Ta po3nofineHi obuucnenHs. Ocobnupocti poboTn
3 Big Data. Hadoop ta MapReduce. Spark Ta posnoaineHi o6unciaeHHs. basu nanux Ass BEJTMKHX
naunx (NoSQL, Apache Cassandra, HBase). ITotokoBa o6pobka manux (Apache Kafka, Apache
Flink)

3.9. ETMuHi acneKTH Ta IHTepIpeTOBaHiCTh Moieel MallMHHOrO HaByaHH:. [Ipobnemu eTuku
B aHasi3i gaHux. [TosSCHIOBAHICTE Ta iHTEPNPETOBaHICTh MOAeNeH. IHCTpyMEHTH A1 MOACHIOBAHOCTI
(SHAP, LIME). BUKOpHCTaHHS alropuTMiB y KpUTHYHHX cepax (MeAnlMHa, hiHaHCH, TIPaBo).

1.2. [lopsinok npoBeaeHHs iCIHUTY

IcOuT MPOBOAMTHCS y BUIJIsI MMCEMOBOT poOOTH.

3aBiaHHs BCTYITHOIO ICMUTY CKIIAAAETHCS 3 TPHOX TEOPETUYHUX MUTAHb BiNOBIAHO 0 TEM i
3aBJlaHb BUIIEBKA3aHUX PO3JiJTIiB.

TpuBanicTs MiArOTOBKM 3aBAAHb iCIUTY — 2 akajgeMiuHi rogunu (90 xBuivH) 6e3 nepepeu.
ITicns HanMcaHHs poGOTH MpeAMETHA KoMicist epeBipsie Ti Ta BUCTABIIAE OLHKY 3Ti/JHO 3 KpUTEPIAMK
OLIHIOBaHHH.

MeToi1Ka TIpOBEAEHHS ICIUTY HacTymHa. YneHW KoMicil iHGOPMYIOTh BCTYNHHKIB NpO
NOPANOK NMpOBEAEHHS Ta OQOpMIIEHHS pOOIT 3 BCTYNHOro iCHMTY 3i CIeLianbHOCTI, BHMAAIOTH
BCTYITHUKAM eK3aMeHaliiHi OijeTH 3 BIANOBIAHMMHU BapiaHTaMM Ta 3a34ajerigb po3ApyKOBaHi
MiANKCaHi JUCTU s HanucadHs poOGit. Hamami B 1i nHCTM BCTYNHHWKM 3alMCYIOTh IMHCBMOBI
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BiAMOBIAI Ha nMTaHHA ek3ameHauiiiHoro OineTy i HampuKiHLI 3a3Ha4alOTh [JaTy Ta CTaBJIATh
ocobucTuit mignuc.

[Ticns 3akiHUEHHs eTany HAMWCaHHS iCOMTY, MPOBOAMTHCS IepeBipka BiAnoBigeH Ta ix
OUIHIOBaHHS BCiMa YjieHaMu KoMicii. UsieHu npeaMeTHOT KoMicil MpuiiMaroTh CHibHE pilleHHs MOo0
BHUCTABJCHHA OLIHKH Ha BiJANOBiAb A0 KOXXHOTO 3 NMUTaHb ek3aMeHauiiiHoro Ginery. Lli owinkm
BHCTABJISIFOTECS Ha apKyIli 3 BiAMOBIiAAMH BCTYITHHKA.

ITigBeaeHHs MiACYMKY iCTIMTY 3i CreniajibHOCTI 3[1HCHIOETBCS LIAXOM 33HECEHHs 0aliB B
[Mporokos. O3HalOMIIEHHS! BCTYIIHHKA 3 Pe3yJbTaTaMH iCIUTY MPOBOAMTECA 3MiJAHO 3 NpaBHIIaMH
MpUHOMY 10 YHIBEPCHUTETY.

1.3. JonomixHi MaTepiajJu AJIsl CKAAAAHHS iCIHTY

[lig uac cknafgaHHs icnUTy 3a0OpOHEHO BMKOPMCTAHHS JOTIOMDKHOT JiTEpaTypH Ta iHIIMX
JOTMOMIXHUX MaTepialiB Ta 3aco0iB.

1.4. Kpurepii ouiHioBaHHs

KoxxHe 3aBAaHHS BCTYIHOTO iCIIUTY MiCTHTH TPH TEOPETHYHI MUTAaHH:, 10 OJHOMY 3 KOXXHOTO
po3aity.

KoxHe 3 nepiumx JBOX NUTaHb OLiHIOEThCA y 30 6aniB 3a TAKUMH KpUTEPiAMH:

- «BIAMIHHOY», MOBHA BiANOBiAb, He MeHIIE 90% noTpibHoT iHpopmauil — 27-30 Ganis;

- «no6pey, 10CTATHBO MOBHA BiANMOBiAb, He MeHIIe 75% noTpibHOT iHpopMaLil (mpumycTHMi
He3Ha4Hi HeTOYHOCTI) — 23-26 GaniB;

- «33JI0BIJIEHOY», HEMOBHA BiAMNOBiAb, He MeHIe 60% noTpiGHOT iHpopManil (BiANOBIAb MICTUTD
neBHi Hegoniku) — 18-22 Ganu;

- «He3a0BLIBEHO», BIANOBiAL HE BIAMOBiAaE yMOBaM 10 «3aJ0BinbHO» — 0 GaiB.

Tpere nuranHA ouiHoeThes y 40 6aniB 32 TAKUMH KPUTEPIAMH:

- «BIAMIHHOY, MOBHA BiAMNOBiAb, He MeHLIEe 90% noTpibHoT indopmanii — 36-40 6anis;

- «106pe», NOCTATHRO MOBHA BiANOBiAB, He MeHIIe 75% noTpibHOT iHpopMaLii (mpumycTHMi
He3HauyHi HeTouHocTi) — 30-35 Ganis;

- «3aJ0BINIEHOY, HETIOBHA BiANOBIAE, He MeHIIe 60% noTpi6HoT iHdopMaLii (BiAMOBIAL MiCTUTh
NeBHi HenoJikK) — 24-29 Ganis;

- «HE3aJ0BIILHOY, BIANOBiAb HE BIAMOBiAaE yMOBaM 10 «3aJ0BiNbHO» — 0 GaiB.

3arajbHa OLIHKA 3a ICITUT OOYMCIIIOETECA K apupMeTHyHa cyma OaiB 3a BCi BiAmosiai Ha
3aNUTaHHA eK3aMeHawiiHoro 6inery. TakuM YMHOM, 3riIHO 3 peHTHHIOBOKO CUCTEMOIO OLIiHIOBAHH,
3a pe3yIbTaTaMH ICIUTY BCTYMHUK Moke Habparu Bin 0 go 100 Ganis.

3 MeTor0 OOYMCIIEHHSA KOHKYpPCHOro Gaily BCTYNHHMKa pe3yNbTaT iCIIMTY 3i CIELialbHOCTI
nepepaxoByeTbes 3 wkamd Big 0 o 100 6anip no wmkamu, BusHayeHoi [lopsakom npuiiomy Ha
HABYAHHSA A5 37100yTTa BUmoi oceitu (100...200 Ganis) 3rigno 3 Tabnuuero BianosiaHoCTi:



TaGmuist nepeBeaeHHs 6aTiB cTo0ATLHOL HIKAMHM J0 ucam 100 - 200

Bai 3a mxanoro BaJ 3a mkasoo Ban 3a mkamnozo ban 3a mkanomo
0-100 100 - 200 0-100 100 - 200
60 100 81 162
61 : 105 82 164
62 110 83 166
63 115 84 168
64 120 85 170
65 125 86 172
66 128 87 174
67 131 88 176
68 134 89 178
69 137 90 180
70 140 91 182
71 142 92 184
72 144 3 186
73 146 94 188
74 148 95 190
75 150 96 192
76 152 97 194
77 154 98 196
78 156 99 198
79 158 100 200

80 160

Berynnuky, pesynstatd icnuty sikux 3a wkanor PCO cknagatote Big 0 mo 59 Ganis,
OTPUMYIOTE OLLIHKY "He3a[0BiTbHO" 1 HE JOIYCKAIOTECA 0 Y4acTi B KOHKYPCHOMY Biabopi.



1.5. Ilpukjag THNOBOTO 3aBAAaHHS iCIMTY 3i cneniaabHOCTI

HALIOHAJIbHUH TEXHIYHMIM YHIBEPCUTET YKPATHH
«KUIBCBKUH IMOJITEXHIYHUN IHCTUTYT IMEHI I'OPSI CIKOPCBKOI O

OcBiTHIll CTYNiHB nokTop dimocodii

CneuianbHicTh F4 CucreMHuii aHani3 Ta HayKa npo AaHi
OcBiTHsa nporpama CuctemHu# aHani3

[cnut BeTynHuii icnuT 31 cneniaibHOCTI

EK3AMEHAIIMHAN BLIET Ne 1

1. OnuimiTh OCHOBHI €Tanu iHTEJNIEKTYalbHOTO aHaji3y JaHMX Ta IX 3HaYeHHA y MpoLEci
06pobku inopmaii.

2. OcobauBoCTi NPUHAHATTS PillleHh B YMOBaX PU3HKY Ta HEBM3HAU€HOCTI.

3. TToHATTA Ta O3HAKM CHUCTEMHOCTi. Posib i Miclle CHCTEMHOCTI B Cy4acHi NpaKkTU4HiH
HisTIBHOCTI.

3atBeprkeHo Ha 3aciganni HMKY
npotokon Ne § Bin 27 6epesns 2026 p.

Tonosa HMKY (. <, Oxcana TUMOLIYK
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2. TPUKIHIEBI ITOJIOXKEHHS

1. Ocobu, siki 6e3 MOBaXHUX MPHYMH HE 3'IBUIIMCA Ha BCTYINHI ICIIMTH y BHM3HA4YEHHH
PO3KJIaJI0M 4ac, 0COOH, 3HaHHSI SIKUX Gy/0 OLliHEeHo OalaMK HKKYe BCTAHOBJIEHOTO PiBHS, JI0 y4acTi
B HACTYITHHX BCTYIHHX ICIUTaX i B KOHKYPCHOMY Bi0Opi HE A0y CKAIOThCA.

2. IlepeckiiajaHHsl BCTYITHUX BUNIPOOYBaHb HE JAONYCKAETHCA.

CIIMCOK PEKOMEHJIOBAHOI JIITEPATYPH

JlirepaTypa a0 1-ro po3giny

1. Tlanxparosa H.JI. Cucremuuii aHani3. Teopis Ta 3acTocyBaHHS : nmigpyuHuk. — K.: «Hayk.
aymkay, 2018. - 348 c.

2. Karpenko A.B., INaciuauk B.B. Cucremuuit aHani3 : nmiapy4unuk — JIsis : «Hosuit CBit-
2000», 2026. — 396 c.

3. 3ryposcekuit M.3., Tlankparosa H.JI. OcHOBU cucTeMHOro aHanisy : miapy4yHuk. — K.:
BHYV, 2007. 544 c.

4. Tlanxparosa H.J., Manadeesa JI.I. Meron [endi. Metogonoris Ta 3aCTOCYBaHHI.
Hapuansuuit nocioHuk. — K.: «Hayxk. aymka», 2017. 248 c.

5. Ilankparosa H.J., Henawkisceka H.I. Mogaeni i meronu aHanisy iepapxiit: Teopis,
3actocyBanHs. Hapuansnuii nocioank. — K.: HTVY «KIll», 2010. - 372 c.




6. Ludwig von Bertalanffy. General System Theory. Foundations, Development,
Applications. New York, 1968.289p.

7. Coxonos C. B. Teopis cucteM i cCHCTEMHU#T aHani3 : KoHcTeKT Jekuiit — Cymu: Cymcpkuit
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