gu HauioHanbHUIA TEXHIYHMI YHIBEpCUTET YKpaiHK
«KUTBCbKUWA NOMITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Embnema
Kadeapm

(3a HasBHOCTI)

Kadeagpa npuknagHoi
MaTeMaTUKu

HEYITKO-MHOKUHHI MOJIEJII B BIBHECI TA

®OIHAHCAX

Pob6oua nporpama HaBuyanbHoi gucumnniiu (Cunabyc)

PiBeHb BMULW,O1 OCBiTH
Fanysb 3HaHb
CneujianbHictb

OcBiTHA nporpama
Cratyc gucumnniim
dopma HaBYaHHA

Pik nigrotoBku, cemectp
O6car gucumunninm

CemecTpoBuii KOHTpOAb/
KOHTPOJIbHi 3axoau

Po3knag 3aHATb
MoBa BUKnapaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BUK/1IaAauviB

Po3milieHHs Kypcy

1. PeKsBi3nTu HaB4Ya/NbHOI AUCUUNANIHU

Opyauli (mazicmepcoKuli)

11 mamemamuKa i cmamucmuKka

113 npuknadHa mamemamuKa

OI1lM «Hayka npo 0aHi ma mamemamu4yHe MOOEesO8AHHS »
subipKosa

0YHa(OeHHa)

1 Kypc, secHaHuUl cemecmp

150 200./5 Kpedumis, nekyiti 54 200.

ExsameH/ KoHmposbHa poboma , 2pynosuli npoexkm

Jlekuyii — 3 200. Ha muxo0eHb
YKpaiHceka

Nekrop: KaHOUdam ¢hi3..-mam. HayK,0oueHm, TpemuHuk Bionema BikeHmiigHa,
viola.tret@gmail.com

https://campus.kpi.ua/tutor/index.php?mode=mob&ir own

2. [porpama HaBYa/bHOI AUCLUNAIHN
1. Onwuc HaBYanbHOI AUCUUNAIHMK, Ti MeTa, NpeaMeT BUBYAHHSA Ta pe3ybTaTu HaBYaHHA

OfHMM 3 TEPCIEKTHBHUX HAIMpPSIMKIB HAYKOBHX JOCTIDKCHb B 00JAcTi aHaji3y, MPOTHO3YBaHHS Ta
MO/ISTFOBAHHS SIBUIIT 1 TPOIIECIB € HewiTKa jorika. HaBuansHa mucrumiina «HediTko-MHOKHHHI MoJIenl y
Oi3Heci Ta ¢piHaHCaxX» 3aiiMa€e OJIHE 13 IEHTPAIbHUX MICIIb Y CHCTEM1 MaTeMaTUYHO1, TPUPOTHUYO-HAYKOBOT
MIArOTOBKHU (haxiBIs 3 MpuKiIagHOi MaTeMaTuku. 1106 OyTu ycHmimmHUM Ta KOHKYPEHTOCIIPOMOXHHUM Ha
PHUHKY TIpaIli MOTPiOHO BOJIOJITH CyYaCHUMHU METOJIaMU MaTEMaTHYHOTO MOJICITIOBAHHSI.

Meta Ta 3aBIaHHA KPEeAUTHOI0 MOAYJISA
1. MeToro KpeUuTHOTO MOTyJis € (JOPMYBaHHS y CTYJICHTIB 3IaTHOCTEH:
— BOJIOZITH OCHOBAaMHU HEUITKOI apu(PMETHKH Ta METOJIIB HEUITKO] JIOT1KH;
— OyayBaTH HEYITKI MOJIENI IIPOIIECIB Ta SBUII Y TEXHII[l, EKOHOMIIIi, 010JIOT1i TOIIIO;
— 3HATH Ta 3aCTOCOBYBATH Ha MPAKTHUIl METOIU TEOPI1i MOKIIUBOCTEH;
— TMPOEKTYBaTH CHCTEMH HEUITKOTO BUBEJCHHS JUIsI MOJICIIOBAHHS CHUCTEM, PO3B’S3aHHS 3a1ad
O0YHCITIOBAIBHOTO 1HTEJIEKTY Yy Oi3Hecl Ta ¢iHaHcaX.

2. OCHOBHI 3aBJaHHS KPEIUTHOTO MOJTYJIS.
3rifHO 3 BUMOTaMH MPOTPaMH HABUYAIbHOI JUCIUIUIIHU, CTYJIEHTH TICJIS 3aCBOECHHS
KPEAUTHOTO MOYJISI MAIOTh MTPOJIEMOHCTPYBATH TaKl Pe3yJIbTaTH HAaBYAHHS:
3HAHHSA:
— HEYITKOi apuMeTuKu;
— METO/IB HEYITKO]I JIOTIKH;
— METOJiB TeOopil MOKIMBOCTEIH;


https://campus.kpi.ua/tutor/index.php?mode=mob&ir_own

— METOJMKH NPOEKTYBAaHHS CUCTEM HEUITKOTO BUBEACHHS;

— 0CcOONMBOCTEM 3aCTOCYBaHHS METOJIB HEYITKOI MaTeMaTUKH 10 PO3B’sI3aHHSA 3a1ad y
¢1HaHCOBIH cdepi Ta Oi3Hect;

YMiHHA:

— OyIyBaTH Ta aHaji3yBaTHW HEYITKI MHOKMHHU, BUKOHYBATHU HaJ HUMHU TEOPETHKO-MHOXUHHI
orepaiiii;

— BHUKOHYBAaTH apu(pMETUYHI Jii HaJl HEUITKUMH YUCIIAMH;

— aHaJli3yBaTU BJIACTUBOCTI Ta BUKOHYBATH KOMIIO3UI[II0 HEUITKUX BiTHOIICHB;

— OyIyBaTH Ta aHaJI3yBAaTHU HEYITKI Ta JIHTBICTUYHI 3MIHHI;

— BUKOHYBAaTH HEYITKE BUBEJCHHS 3 HEUITKUX BUCJIOBJIIOBAHbD,

— OyayBaTH HEYITKI MOJIEN1 POLIECiB Ta SABUII Y O13HEC1, EKOHOMIII TOIIIO;

— OyAyBaTH CHCTEMH HEUITKOTO BHBEJCHHS, MOJCITIOBATH HEYITKI CUCTEMH 3 TaM’ STTIO Ta 0e3
nam’siTi, HE4iTKI KOHTPOJIepH;

AOCBiA:

— MPOEKTYBAHHS CUCTEM HEYITKOTO BUBEJCHHS JUUISl PO3B’SI3aHHA aKTyaJlbHUX MPAKTUYHHUX 3a/1a4

kyacugikarii Ta po3ni3HaBaHHs, KEPYBAHHSI, IHIIUX 3a/1a4 OOUHUCITIOBAILHOTO 1HTEJIEKTY.
[Tin vac BUBUEHHS TaHOT TUCIMIUTIHUA CTYACHTH HAOYyTh:

3arajibHMX KOMIIETEHTHOCTE:
3K1. 31aTHICTh YYUTHCS 1 OBOJIOAIBATH CYyYaCHUMU 3HAHHSIMU

3K3. 3aatHicTh TeHEepyBaTH HOBI 111€1 (KpeaTUBHICTD)

3K4. 3natHicTh OyTH KPUTUYHUM 1 CAMOKPUTHYHUM

3K6. 3naTHicTh 10 aOCTPAKTHOTO MHUCIICHHS, aHAJII3y Ta CHHTE3Y

3K8. 3nanHs Ta po3yMiHHS MPEAMETHOT 001acTi Ta pO3yMiHHS TPOQECIHHOT MTISITLHOCTI

(¢axoBUX KOMIIETEHTHOCTEI:

®K1. 31aTHiCTh BUKOPUCTOBYBATH M aJanTyBaTh MaTEeMaTH4HI TEOpii, METOIN Ta MPUHUOMHU IS
JIOBE/IEHHSI MaTeMaTUYHUX TBEPKEHb 1 TEOPEM

®K?2. 3naTHiCTh BUKOHYBATH 3aBJIaHHsI, cPOpMyIb0BaHi y MaTeMaTH4HIi Ghopmi

OK14. 3natHicTh chopMyTIOBaTH MaTeMaTUYHY MTOCTAHOBKY 3a/1adi, CIIUPAIOYNCh Ha TTIOCTAHOBKY
MOBOIO MPEMETHOT rajysi, Ta ooupaTu MeTo ii po3B’s3aHHs, 1110 3a0e31euye MoTPiOHI TOUYHICTH 1
HAJIHHICTh pe3ybTaTy

[IporpamMuuMu pe3ysabTaTaMu HaBYAHHS €:

PH1. nemoHCTpyBaTH 3HaHHS W PO3yMIHHS OCHOBHUX KOHIICIIIIN, MPUHIIMIIB, TEOPIH MPUKIATHOT
MaTeMAaTUKHU 1 BAKOPUCTOBYBATH iX Ha MPAKTHII],

PH2. BosomiTi OCHOBHHUMH TIOJIOKCHHSIMH Ta METOJAMHU MAaTEMaTUYHOTO, KOMILJICKCHOTO Ta
(GYHKIIOHATBHOTO aHaii3y, JiHIHHOT anreOpu Ta Teopii Yuces, aHalITUYHOI reomeTpii, Teopil
nudepeHiialbHIX PIBHSAHB, 30KpeMa pPIBHSIHb y YaCTUHHUX MOXITHUX, Teopii WMOBIpHOCTEH,
MaTEeMaTUYHOT CTATUCTUKYU Ta BUMAJIKOBUX MPOIECIB, YUCEITPHUMHU METOIAMU;

PH7. BMiTH IpOBOAMTH MPAKTHUYHI JOCTIKEHHS Ta 3HAXOIUTH PO3B’A30K HEKOPEKTHHUX 3a]1au4.

MpepeKBi3anTK Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-NOriYHIA CXemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

BuBuenns kpeautrHoro moayns «HediTko-MHOXUHHI MoJieni B Oi3Hecl Ta (iHaHCAX» Ja€e
MOXJIUBICTh C(OpPMYyBaTHU B CTYJACHTIB KOMIETEHIIl, MOTPiOHI M PpO3B’sI3aHHS
MPAaKTUYHUX 3a/1a4 MPoQeciifHOT AISUTBHOCTI, OB’ 3aHO1 3 3aCTOCYBAHHIM METOIB HEUITKO1
MaTEeMaTHKH JI0 MOJICTIOBAaHHS CHCTEM BHCOKOI CKJIQIHOCTI.

Kpenutuuit moaynp «HediTko-MHOXHHHI Mozeni B Oi3Heci Ta ¢iHaHcax» 3ale3nedye
BUBYCHHS KPETUTHUX MOAYNIB «[HTEeNeKTyanbHUN aHali3 naHux» Ta «lHTenekryanpHUi
aHai3 JaHUX BEJIMKOTrO OOCATY» HABYAIBLHOTO IUIaHY IiArOTOBKMA MAricTpiB, sIKi



HABYAIOThCA 3a OCBITHBO-NIPO(ECINHOIO MPOrpaMoI0 MaricTepchbKoi MIATOTOBKH 3a
cnenianbHicTio 113 [pukinanna MaremaTuka.

3. 3micT HaBYaNbHOI AUCLUNIIHU

OcinHiil cemecTp

Kpenuruuii monyas 1. Bcmyn 00 meopii HewimKux MHOMCUH

Tema 1.1.  OcHOBHI NONOJICEHHS HEUIMKOI MAMeMamuru, NPpUdUHU NOAGU MA OCHOGHI
emanu po3euUmKy

Tema 1.2. [lonammsa neuimkoi MHONMCUHU, OCHOBHI XAPAKMEPUCTUKU HEYIMKUX MHOICUH.
Onepayii Ha0 HeYimKUMU MHONCUHAMU

Tema 1.3. Aepecayis nHeuimxux mHodxicuH. Heuimki gioHoulenHs

Tema 1.4. Heuimki uucna. Inmepsanvna apugpmemura. Heuimrka apugpmemuxa

Tema 1.5. OcHnosu Heuimkoi nociku. Heuimxi ma ainegicmuuni 3minui. Heuimki
BUCTIOBNIIOBAHHS

Tema 1.6.Busedennus 3 ymosnux sucnosnrosans. Cucmemu He4imKo20 8UBEOeHHs.

Kpenurauii monyan 2. Heuimko-mnoxcunni mooeni

Tewma 2.1. Heuimxuii memoo /lenvi

Tema 2.2. Mooenv Heuimkoeo ynpasninusa npoekmamu

Tewma 2.3. Ilputinamms piwens 6 Heuimkomy cepedosuuyi

Tewma 2.4. Heuimka peepecitina modenb ma HewimKi Onmumizayitini 3a0a4i
Tema 2.5. Heuimka mooenv insecmuuyiii

Tewma 2.6. Heuimki 3a0aui ynpasninusa 3anacamu

4. HasuanbHi martepianu Ta pecypcum
basoga JgiTtepatypa

1. Kyccyns H. M. IntenexryansHi obuncienus: HaBuansuuii nmocionuk / H. M. Kyccynb, A. 1O.
[llenectoB, A. M. JlaBpentok. — K. : HaykoBa gymka, 2006. — 186 c.

2. Mopeni ¥ MmeTonu NpuiHATTA pimieHb: HaBd. nocid. / C.A. Yc, JI.C. Kopsmkina; M-Bo
OCBiTH 1 Hayku Ykpainu, Har. ripa. yu-t. — /1. : HI'Y, 2014. — 300 ¢

3. Knebanosa T.C. Heuitka norika Ta HEWpOHHI MEpeXi B YMPaBIiHHI MiJIPHEMCTBOM
monorpadis / T.C.Knebanora, JI.O. Yarosern, O.B. ITanacenko, Xapkis: IH)KEK, 2011.
—239c.

JonomixkHa JiTtepatypa

4. Klir G. J. Fuzzy Sets and Fuzzy Logic: Theory and Applications / G. J. Klir, B. Yuan. — Prentice
Hall, 1995. — 592 p.

5. Huang C. Fuzzy Sets and Fuzzy Information Granulation Theory (Key selected papers by Lotfi
A. Zadeh) / C. Huang, D. Ruan. — Beijing Normal University Press, 2000. — 360 p.

6. Fundamentals of Fuzzy Sets : [eds. D. Dubois, H. Prade]. — New York : Kluwer Academic
Publishers, 2000. — 660 p.

7. Fuzzy Systems. Modeling and Control : [eds. H. T. Nguyen, M. Sugeno]. — New York : Kluwer
Academic Publishers, 1998. — 532 p.

8. Practical Applications of Fuzzy Technologies : [ed. H.-J. Zimmermann]. — New York : Kluwer
Academic Publishers, 1999. — 680 p.



9. MATLAB Fuzzy Logic Toolbox™ User’s Guide.
http://www.mathworks.com/help/pdf doc/fuzzy/fuzzy.pdf

10.  Bojadziev G., Bojadziev M. Fuzzy logic for business, finance and management/ Advances
in Fuzzy Systems: Applications and Theory — Vol. 23, 253p

11.  Dubois D. J. Fuzzy Sets and Systems: Theory and Applications / D. J. Dubois, H. Prade. —
Academic Press, 1980. — 393 p.

12.  Trillas E. Fuzzy Logic. An Introductory Course for Engineering Students / E. Trillas, L.
Eciolaza. — Springer International Publishing Switzerland, 2015. — 211 p. — (Studies in
Fuzziness and Soft Computing, vol. 320).

13.  Zadeh L. A. Computing with Words. Principal Concepts and Ideas / L. A. Zadeh. — Berlin,
Heidelberg : Springer-Verlag, 2012. — 146 p. — (Studies in Fuzziness and Soft Computing,
vol. 277).

14.  Mathematics of Fuzzy Sets. Logic, Topology, and Measure Theory : [eds. U. Hohle,
S. E. Rodabaugh]. — New York : Kluwer Academic Publishers, 1999. — 722 p.

3. HaBuYanbHWI KOHTEHT

5. MeTtoauKa onaHyBaHHA HaBYa/IbHOI AUCUUNIHU (OCBITHBOro KOMNOHEHTA)

Jlexyitini 3auamms

Ne HasBa Temu nekiii Ta nepenik OCHOBHUX MUTaHb
3/m | (mepenik TUIAKTUYHHUX 3ac001B, TOCHIIAHHS Ha JliTepatypy Ta 3aBaaHHs Ha CPC)

1 | OcHOBHI TMOJIO}KEHHSI HEYiTKOI MaTeMaTHMKH, NMPUYMHH TOSIBM Ta OCHOBHI
eTanu PO3BUTKY

[Tpunnun HecymicHOCTI. biojoriuHi BUTOKH Teopii HEUITKUX MHOXUH. [Ipukiamu
3aCTOCYBaHHS HEYiTKOI MAaTEMAaTUKH B CYYaCHUX MPOMHUCIIOBHX Ta iH(GOpMAIIHIX
CHCTEeMax.

3aBnannsa Ha CPC: rpanymnspHicTh iHGOpMAILi.

2 | IToHATTSI HeUiTKOI MHOKMHH, OCHOBHI XapaKTePUCTHKH HEYITKNX MHOKHH
Ormmsin  xkiacuyHoi Teopii MHOXHH. [IOHATTS HEWITKOI MHOXXHHH, OCHOBHI
XapPaKTePUCTUKN HEYITKUX MHOXHUH. DyHKIII HAJISKHOCTI, BIAMIHHICTD BIJ
byHKIIH po3noaity iMoBipHOCcTelH. OCHOBHI KiacH (yHKIIIH HAJIEKHOCTI.
3aBnannsg Ha CPC: QyHKINIT HaJIeKHOCTI THITY CUTMOT/.

3 | CrangapTHi onepauii Hax HewiTKUMH MHOKHHAMH. HediTki 3anepedyeHnst
CrangapTHi 3aniepeueHHs, epeTuH, 00’ eTHaHHS. AKCIOMH HEYITKOTO 3arepedeHHS.
Krnacu HewiTKux 3anepeyeHb.

3aBnanns Ha CPC: mogaHHs HEYITKMX MHOXKHH 3a JIOITIOMOTOXO0 ajib(a-3pi3iB.

4 | HeuiTki nepeTHuHHu Ta 00’ €IHAHHA

T-HOpMH, akcioMH, BIacTHBOCTI. Kitacu HeUiTKUX mepeTuHiB. 7-KOHOPMH, aKCIOMH,
BiactuBocTi. Kitacu HEUITKUX 00’ €1HAHB.

3aBnanHs Ha CPC: qyanbHICTh HEUITKHX 3ariepeueHb Ta 00’ €THaHb.

5 | Arperauisi HewiTKUX MHO:KHH. HeuiTki BigHOIIEeHHS, IXHi BJacTHBOCTI
Omneparopu arperamii. Hewitki BimHomieHHs. [Ipoexmii Ta mUIIHAPUYHI
PO3IIMPEHHS HEYITKUX BiAHOIIEHb. KOMITO3HIIi1 HEUITKUX BiTHOIICHB

3aBganns Ha CPC: 00yMOBIIeHI HEUITKI BiTHOIIICHHSI.



http://www.mathworks.com/help/pdf_doc/fuzzy/fuzzy.pdf

HasBa temu nekiii Ta nepenik OCHOBHUX MUTaHb

3/m | (mepenik IUAAKTUYHMX 3ac001B, MOCUJIAHHS Ha JiTeparypy Ta 3aBaaHHs Ha CPC)
6 | binapHi HewiTKi BiTHOIIEHH
binapni HewiTki BigHOMIeHH. HediTKi BIAHOIIEHHS €KBIBAJICHTHOCTI Ta MOPSIIKY.
3aBnganus Ha CPC: HeYiTKe BiJHOIIEHHS CYMICHOCTI.
7 | HeuiTki uncaa. IntepBanbua apudmernka. HeuiTka apudpmernka
[Mpunmun posmupens. Hewitki uncna. [IOTyKHOCTI HEUITKMX MHOXHH.
[nrepBanbHa apudmernka. Heuitka apudpmeruxka.
3aBnaanus Ha CPC: HEUiTKI pIBHSHHSL.
8 | HewiTka Ta JiHrBicTH4YHA 3MiHHI
[TonsTTs 3MiHHOI sIK QopmanbHOiI TpiKiku. HediTka 3MiHHA ik QopMmanbHa TpiiKa.
CyMicHICTh 3Ha4eHHS 31 3MIHHOIO. JIIHTBICTHMYHA 3MIHHA SIK (popMalibHa I’ SITIpKa.
TepM-MHOXKHHA JIIHTBICTUYHOI 3MIHHOI. 3B 30K CEHCY 3HAa4Y€HHS JIHIBICTUYHOI
3MIHHOT Ta (YHKIT HaJeKHOCTI HEUiTKoi 3MiHHOI. lepapxiyHa CcTpyKTypa
JIHTBICTUYHOI 3MIHHOI.
3aBaanns Ha CPC: camocTiiiHO BUBYMTH (OpMajbHI BU3HAUYEHHS JIHTBICTUYHOI
3MIHHOT.
9 | OcHoBu HeuiTKkoi Jorikn. HeuiTki BucJI0BII0BaHHS
Orysin knacu4Hoi ABO3HAYHOT Jiorikiu. OCHOBHI TIpaBUjia BUBEJCHHS B KJIACUYHIN
noriui. [ToHSITTS KI1acuyHOTO NMpeAuKaTy, Horo BiacTuBOCTi. Oriisiy OaraTo3HauYHUX
norik. Heuitki BucnoBmtoBaHHsA. Kiacu HeuiTKUX BHCIOBIIOBaHb. [IOHATTS mpo
KBaTiikoBaHi BHCJIOBJTFOBAHHSL. YMOBHI BHCJIOBJTFOBAHHSI. Heuitki
KBaHTH(DIKaTOpH Tepmoro poay. JIIHrBicTUYHI MOIU(DIKATOPH.
3aBnanHsa Ha CPC: HeuiTkl KBaHTU(DIKATOPH IPYTOTO POIY.
10 | BuBeneHHs 3 YMOBHHX BHCJIOBJIIOBAHb
Heuitka imrurikamisg. AKCIOMM Ta KJIach HEYITKHX IMIUTIKaIiil. BuBeneHHs 3
YMOBHHMX BHCIIOBIIOBaHb. METOJ I1HTEPNONSIIl A7 BUBEIEHHS 3 JEKUIBKOX
MOCUJIOK.
3aBaanns Ha CPC: BuBeneHHs 3 KBasli)iKOBAHUX YMOBHUX BUCIIOBIIOBAHb.
11 | Heuitki cuctemu. CHCTEeMH HEYiTKOTO BUBeIEHHS
Ornsin HEYITKUX CHUCTEM. APXITEKTypa CHCTEM HEYITKOTO BHUBEACHHS. Pi3HOBUIU
CUCTEeM HeuiTkoro BuBeneHHs. Cucremu tuny Mampaani ta tumy Cyreno. Metonu
dazudikarii ta nedazudikariii. [IpoekryBanHs 6a3u HEUITKUX MMPABUIL.
3aBaanns Ha CPC: caMOCTiIfHO BUBYMTH THUIIM CHCTEM HEYITKOTO BUBEICHHS, HE
PO3MIISTHYTI Ha JISKITHi.
12 | MeTonu mody10BM HEYiTKUX MHOKIH
[Tpsimi Ta HEMPsAMI METOM 3 OJTHUM Ta OaraTbma eKCIepTaMHU.
3aBganns Ha CPC: MeTo/ mapHUX MOPIBHSHB.
14 | HeuiTkuii metoxa Jeandi

VY3aragbHeHHS KIIACHYHOTO METOJy IOBIOCTPOKOBOTO MporHo3yBaHHs. [locTranoBka
3agaui. OcHOBHI eTanu MeTony Jlenbdi.
3apnanns Ha CPC: 3amaui (iHaHCOBOTO IJIAaHYBAaHHSA HEYITKHM MeTosoM Jlenbdi.




HasBa temu nekiii Ta nepenik OCHOBHUX MUTaHb

3/m | (mepenik IUAAKTUYHMX 3ac001B, MOCUJIAHHS Ha JiTeparypy Ta 3aBaaHHs Ha CPC)
15 | Moaeab He4iTKOro ynpaBjiiHHS NPOeKTAMU
Heuitkuit meton PERT st mpoekTHOro Menemxmenty. [lpukmaam.
3asnannsg Ha CPC: veuitkuii merog CPM.
16 | [IpuiiHATTS pillleHb B HEYITKOMY Cepel0BHIIi
Mogenb npuiHATTS pilieHb B HeuiTkuX yMoBax. [1inxix benmana-3aze.
3amanuss Ha CPC: po3risHyTH alTepHATHMBHI MIAXOAM PO3B’sA3aHHA 3ajadi
MPUNHATTS PIllIEHb B HEYITKOMY CEPEIOBHIIII.
17 | HeuiTka MoaeJab iHBeCTHIIH
Mopenb 1HBECTHIIIHHOTO KOHCYJIbTyBaHHs. Mojenb po3MNoJIiy aKkTHUBIB KIIEHTA.
Monenb pe3ucTeHTHOCTI A0 (PIHAHCOBOTO PU3HMKY KITIEHTA.
3aganHs Ha CPC: po3MISIHYyTH METOJOJIOTII0 MOOYJAOBH HEUITKUX Mojelen
1HBECTHILIIA.
18 | Heuirtki 3apaui ynpaBiiHHs 3amacamMu
[TocTanoBka 3axayi. HeuiTki 3anuTw.
3aBnanHs Ha CPC: po3riasiHyTH METOMOJOTII0 TOOYJOBH HEYITKUX MOJCIICH
yHpaBIIiHHA 3alacaMH.
6. CamocrTiiiHa poboTa cTygeHTa
Ne - KiipkicTh
HasBa Temu, 1110 BUHOCHUTBHCS Ha CAaMOCTIiiTHE OMpaIfoBaHHsI
3/ roaud CPC
1 | OcHOBHi MOJIOKEHHSI HEYITKOI MAaTeMAaTHKH, MPUYMHH TOSIBH Ta 8
OCHOBHI €Tanu po3BUTKY
['panynspHicTh iHGOpMAIIIi.
2 | IIoHATTSA HeYiTKOI MHOKHHH, OCHOBHI XapaKTePUCTUKH HEYITKHX 8
MHOKHUH. Onepanii HaJ HeYITKUMH MHOKHUHAMH
OyHKIIIT HAJIEKHOCTI TUITYy CHUTMOiJ, MOJaHHS HEUITKUX MHOXKHH 3a
JOTIOMOTO10  anib(a-3pi3iB, AyalbHICTh HEUITKHX 3alepeueHb Ta
00’e1HAHB.
3 | Arperanisi HediTkux MHO:KHH. HeuiTki BiTHOmEeHHA 10
OOyMOBJICH] HEYITKI BiJHOIICHHS, HEYITKE BITHOIIICHHS CYMICHOCTI.
4 | Heuitki uncaa. InteppanbHa apudpmernka. Heuitka apudmeruka 10
HeuiTki piBHSHHS.
5 | OcHoBM HewiTKkoI Joriku. HeuiTki Ta JginrBicruuni 3minni. Heuitki 12
BHCJIOBJIIOBAHHSI
dopmanbHi  BH3HAUEHHS  JIHTBICTUYHOI  3MIHHOI,  HEYITKI
KBaHTU(DIKATOPU JPYTOro PoLIy.




Ne . KipkicTn
HasBa Temu, 110 BAHOCHUTBCS HA CAMOCTIWHE ONpaIIOBaHHS
3/ roauna CPC
6 | BuBegeHHS 3 YMOBHHX BHCJOBJIIOBaHb. CHCTeMH HeYiTKOIo 8
BUBE/IEHHA
BuBenenns 3 kBani(ikOBaHMX YMOBHHMX BHCIJIOBJIIOBAHb, CHCTEM
HeulTKoro BuBeneHHs [lykamoro Ta Jlapcena.
7 | MeTtoau mo0y/10BH HEYiTKHX MHOKUH 8
MeTton napHUX NOPIBHIHB
8 | HeuiTkmii metox Jdeandi 8
aNbTEpHATUBHI MIIXOAM JI0 3aCTOCYBAaHHS HEUITKOTO MeToty Jenbdi
9 | Moae/ib HeYiTKOr0 yNpaBJIiHHS MPOEeKTAMHU 8
3MIMCHUTH NMOPIBHSIBHUM aHali3 HeviTkoro metony PERT ta CPM
10 | HeuiTka MoaeJnb iHBeCTHIIIH 8
PO3MIISIHYTH METOJIOJIOT10 MOOYI0BH HEUITKUX MOJIENIeH 1HBECTHUIIIN.
11 | HeuiTki 3aga4i ynpasJiiHHS 3anmacamMu 8
PO3MIISIHYTH METOOJIOTiI0 MOOYAOBH HEUITKHUX MOJCIICH yMHpaBIiHHS
3aracamu.

4. MoniTMKa Ta KOHTPO/Ib

7. MNoniTMKa HaBYaNbHOI AUCUMUNIHU (OCBITHBOrO KOMMOHEHTA)

[MPABUJIA O©OPMJIEHHA 3BITIB 3 JOMAIIHIX IHAWBIAY AJIbHUX POBIT
1. 3BiT BUKOHYIOTH Ha apKymiax ¢popmary A4.
2. Po0OoTH BUKOHYIOTHCS 3TIIHO (halily «IIaH MPAKTHUYHUX 3aHATHY.
BapianT BiznoBimzae HOMepy B CIIHCKY TPYIH CTYACHTA.
3. YMoBa 3amadi MepenucyeThcs nepesa po3B’s3aHHAM. BiamoBinb
BUIUISIETHCS.
4. Pobora 371a€ThCs Y BKa3aHUI BUKJIAIaueM TEPMiH.

IIpaBu1a BUKOHAHHSA IPYNOBOIO MPOEKTY 3 AUCHHUILTIHU «HeuiTKO-MHOXKMHHI
MojeJi y 0i3Heci Ta pinaHcax»

3aBaaHHs
1. PeanizyBaTu HEUITKY CUCTEMY BHBOMY 3 JIESKOI MPEAMETHOI 00JI1aCTi.

® BHKOHYETHCA 32 3pa3KoM mojaHuM y jekiii Nel1-12
2. IligrotyBatu 3BIT 3a pe3ylbTaTamMu poOOTH.
e Bka3zatu cniicoK y4acHUKIB
e Hamucartu anoTartito
e (OmnucaTu MOCTaHOBKY 3aj1a4i
e Bkazatu niTepaTypH1 HOCHIAHHS, K1 BUKOPUCTOBYBAIUCH B MPOEKTI
e PeanizyBatu maTeMaTtuuHy (opmaiizaiito 3agadi

e (OmnucaTy BC1 €TalM HEYITKOTO BUBOTY



Bukonatu TecTyBaHHS CUCTEMU (CaMOCTINHO 3aKOAyBaTH a00 BUKOPUCTATH
Matlab Fuzzy Tool Box)

e 3poOUTH BUCHOBKHU

e Omnucaty BHECOK KOKHOTO YYaCHHMKA MPOEKTY (posi Ta 3aaa4i)

3. IlpesentyBatu (Power Point) ta nonoictu (10 XB) poOOTY Ha MPAKTHYHOMY
3aHATTIL.

8. Buau KOHTPOIO Ta PEUTUHIOBA CUCTEMA OLLiHIOBAHHA pe3yabTaTiB HaByaHHA (PCO)

Po3nonin HaB4aibHOTO Yacy 3a BUAAMH 3aHATH 1 3aBJaHb 3 JUCIMIUIIHU 3T1THO 3 poOOYMM HaBYAILHUM
mIiaHom: Taom. 1.

Taomms 1
Hapuanbumii | Po3noain HaBuaneHux | KoHTposbHI
Jac TOIUH 3aX0aU
Ce MIpaKT Cemect
Me akageM .. | W4HI OBa
CT |Kpemu iqlllii JICKIIL, 3QHAT MK PIP, aTI;CTau
pTI/lII TOJINH aKaft. TA CPC P PP, it
p a1 To/. ’ I'P
u aKaj.
rof.
1 5 150 54 - 96 2 2 | Ex3amen

Peitunr CTYACHTA 3 KPCAUTHOT'O MOAYJIA CKIIAAAa€ThCA 3.

1) OaniB 32 BUKOHAHHS MOJYJbHOT KOHTPOJIBHOI POOOTH;
2) OatiB 3a JOMAIIHIO IHAMBIAyalIbHY POOOTY;
3) 6atiB 3a rPYIOBHIA IIPOEKT.

CHUCTEMA PEUTUHI'OBUX BAJIIB
1. bajwu 3a MOAYyJIbHY KOHTPOJIbHY PO0OTY
MonynpHa KOHTpOJIbHA poOoTa MoAUIsAe€ThCS HA 1Bl 90-XBUIMHHI KOHTPOJIBHI POOOTH,
KOXHa 3 IKUX MICTUTb 10 5 MPAKTHYHUX 3aBJIaHb.

MaxkcumalibHa KUIBKICTE OaliB 3a BIAIIOBIAL HA KOKHE 3aBIaHHA. 3 OaiB.
Kpumepii oyinosanns:
3 banie — 6i0n06i0bL NOBHA | NPABUNLHA,
2 banie — 8i0N06i0b HENOBHA, NPABUILHA ADO MICMUMb HE3HAUHI HEMOYHOCMI,
1 6anie — 8ionosiob HenosHa i HeMouHa,
0 b6anie — 8i0n08I0bL HenpasuUIbHA Ab0 GIOCYMHSL.

MaxkcnMaJibHa KiIBKICTB 0aJ1iB 32 MOAYJIbLHUH KOHTPOJIb!
3 6aniB % 5 3anut. x 2 KP = 30 6asiB.

2. bajau 3a 1oMalIHIO iHAUBIIYyaJILHY po0OTY
MakcuMainbHa KUTbKICTh OalliB 32 BIpHO BUKOHAHY 1 BYacCHO 3AaHy poooty - 10 GaJriB.
Kpumepii oyinosanns:
10 6anie — 6i0n08idi nosHi i NPaAsUIbHI;

7 6anie — 8i0n06idi Heno6Hi, NPasulbHi ab0 MiCMAMb HE3HAYHI HEMOYHOCMI,



5 6anie — 6ionoeioi nenoeéni i Hemouni,
0 6anie — 8ionosiodi HenpasuibHi Ab60 8iOCYMHI.

3. baju 3a rpynoBuii npoekT
MakcumalibHa KUIBKICTH OaiiB 3a BIpHO BHUKOHAHUN 1 BYACHO MNpEACTaBICHUHN

rpynoBuii npoekt - 10 0aJiB.

Kpumepii oyinrosanns:

10 b6anie — npoexm peanizo8aHo 8ipHO i 6UACHO,

7 b6anie — npoekm HenosHuli abo mMicmums He3HA4YHI HeMOYHOCMI,

N o

5 6anie — npoexm HenoeHull i HeMOYHULL,
0 6anie — npoexm HenpasulbHULL a60 IOCYMHILL.
10. baau 3a BianoBiabL Ha eK3aMeHi

Ex3amenaniinuii 611eT ckiIagaeTbes 3 6 MuTaHb — 2 TEOPETUYHUX Ta 4 MPAKTUYHUX.
BiamoBige Ha KOYKHE TEOPETUYHE 3alUTAHHS OLIHIOETHCS S5 OaraMu, BIATIOBIIb HA KOJKHE
NpaKTUYHE 3amuTaHHs oliHIoeThCs 10 Ganamu.

Kpumepii oyinrosanus xodcno2o meopemuuno2o 3anumaHts ex3ameHayiunoi pobomu.:
5 banie — 6i0nogiov GipHa, NOBHA, 00Ope apeyMeHMOBAHA,
4 banie — 6 yinomy 8ionosios 8ipHa, aie MA€ HeOONIKU;
3 banie — y 8ionosioi € He3HAYHI NOMUIKU;
2 banu — y 6i0nogioi € cymmeei NOMUIKU,
0-1 6anie — nemae 6i0nogioi.

Kpumepii oyinosanms Ko’cHO20 NPAKMUYHO20 3ANUMAHHI eK3AMeHayitHol pobomu:
10 6anie — 8i0nosiow 8ipHa, nogHa, 00bpe apeyMeHmosana,
7-9 banie — 6 yinomy 8ionosiow 8ipHa, aie Mae HeOONIKU;
4-6 b6anis — y 6i0nogiodi € He3HAYHI NOMUIKU,
2-3 banu — y 6i0nosioi € cymmesi NOMUIKU,
0-1 6anie — nemace 6i0no6ioI.

MaxkcuMajibHa KiIBKICTH 0aJIiB 32 BiANMOBIiAL HA eK3aMeHi .

12.5 6aniB x 4 3anutanns = 50 6aJiB.
11. Po3paxyHok mkaau (R) peidiTunry

CemecTpoBa cka1oBa peUTHHroBoi mKanu Rc = 50 6asiB, BoHa BU3HAYAETHCS SIK CymMa
J0JaTHUX OalliB, OTPUMAHUX 32 BUKOHAHHS JIOMAITHBOI KOHTPOJIBHOI pOOOTH, MOITYJIHHOT
KOHTPOJBHOT POOOTH, BIAMOBIAI HAa TEOPETHYHI KOHTPOJIBHI POOOTH, AKTHBHICTH Ha
MPAKTUIHUX 3aHATTAX.

Ex3amenariiiina ckiagoBa pedtTuHroBoi mkainu Rg = 50 0aJis.

Peiitunrosa mikana 3 nucuuiuiiau aopisHioe: R = Rc + Rg = 100 6aJiB.



12. IloToyHa aTecTaLisa
Ha nepmriii arectarii (8-l TUXKIAEHB) CTYACHT OTPUMYE «3apaxOBaHOY, SKIIO HOTO

noTouHui perTuHr He MeHIe 12 6aiB (50 % Big MakCUMaNIbHOT KUTBKOCT1 OaiB, SIKY MOXKeE
OTPUMATH CTYJICHT JI0 TIEPIIOi aTecTarlii).

Ha npyriit arecrauii (14-if THXIEHb) CTYAEHT OTPUMYE «3apaxOBaHO», SIKILIO HOTo
MOTOYHMM perTuHT He MeHIe 20 6aiB (50 % Big MakCUMaNIBHOT KUTBKOCT1 OaliB, SIKY MOXKe
OTPUMATH CTYJICHT JI0 APYroi aTecTairii).

13. YmoBa aomycky /10 eK3aMeHYy Ta BU3HAYEHHS OLIHKH

HeoOxigHOI0O YMOBOIO AOIMYCKY CTYyAE€HTa 10 €K3aMEHYy € CEMECTPOBHI PEUTHHT
crynenTta (rc) He menuie 40 % Bin Rc, T06T0 He Menmie 20 6aaiB. B iHIomy pasi cTy1eHT
MOBHHEH BUKOHATH JI0JIATKOBY pOOOTY Ta MiABUIIUTH CBill peHTHHT.

Cymapuuii peditunr cryaeHta RD Bu3HayaeThcsl sIK cymMa CEMECTPOBOIO PEUTHHTY
cTylaeHTa Fc Ta OaniB g, oTpuMmaHux Ha ex3ameHi. Ominka (ECTS Tta Tpanuuiiina)
BHCTABJISIETHLCS BIAIIOBLAHO 0 3HaueHHs1 RD 3rigHo 3 Tadma. 2.

14. Bu3HayeHHs OiHKH B YMOBAaX IMCTAHIIHHOI ()OPMHU HABYAHHA
CryneHT, sikuii HaOpaB 3a MOTOYHHUIN KOHTPOJIhL MeHIe 30 6aiiB ckiianae icnut. lcnut

CKJIQZAEThCS 3 HOTUPHOX MPAKTUYHUX 33124 Ta MOAANbII0I yeHOI ciBOeciau. Oninka
CTYJIEHTY, KUl Ha0paB 3a MOTOYHUI KOHTPOJIb He MeH1e 30 6aiB po3paxoBYETHCS
3a GOpMYJI0IO:

40(Rs—24)
Rmax—24 '

60 +

Jle RS — motounuii 6an crynenra, Rmax — makcumanpHUI Oan 3a ceMecTp.

Tabmuus
2
Petimunzosi 6anu, RD Oyinka 3a yHigepcumemcbkow UKauio
95 <RD <100 BinminHO
85 <RD <9%4 Jlyxe noOpe
75<RD <84 Jlobpe
65<RD <74 3a10B1IBHO
60 <RD <64 JocTtaTHbO
RD < 60 HezanoBinbHO
HeBukonanust yMmoB
JIOITYCKY 1O CEMECTPOBOIO He AOITYHICHO
KOHTPOJIIO

9. [OopaTtkoBa iHpopmauin 3 gucumnniim (0CBiTHbOro KOMNOHEHTA)
l'[epe.HiK TCOPCTHYHHUX IIMTAHDb, III0 BUHOCATLCHA Ha icnur:

1. HeuiTKi MHOXHHH.
2. Heuitka apudmeruxka.
3. Heuitki onepariii.



HeuiTki BigHOIIIEHHS.
Heuitki Ta TIHTBICTUYHI 3MIHHI.
HeuiTki BUCTOBIIOBaHHS.
BuBeneHHs 3 HEUITKMX BUCIIOBIIOBAHb.
HeuiTki cuctemu.
CucreMu HEUITKOIO BUBEJEHHS: 3arajibHa apXiTekTypa, eram (asudikaiii, MOAYIb
HEYITKOIO BUBEICHHS.

10. CucremMn HEWITKOTO BHBEIEHHS: 0a3a HEUITKMX mpaBwi, etan nedasudikamii. Etanm
PO3pOOKU CUCTEM HEUITKOTO BUBEACHHS.

11. Cucremu HeuiTkoro BuBeneHHs Tumy CyreHo Ta llyxamorto. BrnactuBocTi cuctem
HEYITKOIO BUBEICHHS.

12. Heuitkuit meton Jenbdi

13. Heuitkuiit metong PERT.

14. HeuiTka 3a7ja4a ynpaBIiiHHS 3aMacamH.

15. Heuitka 3ama4ya npo 1HBECTHIII.

16. HeuiTka Teopis NpUIAHATTS pillICHb.

©ooNOM

Po6ouy nporpamy Has4YanbHOI gucumunaibm (cunabyc):
CKnapeHo foUuUeHT, KaHauaat ¢is.-maT. HayK, AoueHT, TpeTUHUK BioneTta BikeHTiiBHa
YxBaneHo kadeapoto npuknagHoi matematunkm (MpoTokon Ne 10 Big 02.01.2024 p.)

MorogeHo MeToauyHoto Komicieto dparyabTety® (MPpoTokoN Ne 6 Big 26.01.2024 p.)

1 MeToanYHOO Pafoto YHIBEPCUTETY — 414 3ara/IbHOYHIBEPCUTETCbKUX ANUCLUMIIH.
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