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

Embnema
Kadeapm

(3a HasBHOCTI)

Kadeagpa npuknagHoi
MaTeMaTUKu

HEYITKA MATEMATUKA

Pob6oua nporpama HaBuyanbHoi gucumnniiu (Cunabyc)

PiBeHb BULW,O1 OCBiTH
Fany3b 3HaHb
CneujianbHictb

OcBiTHA nporpama
Cratyc gucumnniim
dopma HaBYaHHA

PiK niarorosku, cemectp
O6car gucuunninm

CemecTpoBuii KOHTpOAbL/
KOHTPOJIbHi 3axoau

Po3sknag 3aHATb
MoBa BUKnapaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BUK/1aAauviB

Po3milleHHs Kypcy

1. PeKsBi3nTu HaBYa/NbHOI AUCUUNANIHU

Opyauli (mazicmepcoKuli)

11 mamemamuka i cmamucmuka

113 npuknadHa mamemamuKa

OHI «Hayka npo 0aHi ma mamemamu4yHe MOoOesto8AHHS »
Bubipkosa

0YHa(OeHHa)

1 Kypc, secHaHuUl cemecmp

150 200./5 Kpedumu, nekyiti 54 200.

Exsamen/ KoHmposbHa poboma , 2pynosuli npoexkm

JleKkuyii — 3 200. Ha muxoeHb
YKpaiHcbka

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/JbHOI AUCLUNAIHN
1. Onwuc HaBYanbHOI AUCUMUNAIHMY, T MeTa, NpeAMeT BUBYAHHA Ta pPe3y/1bTaTU HaBYaHHA

OaHHMM 3 MMEPCICKTUBHUX HANPSAMKIB HAYKOBUX JOCIKEHb B 00J1aCTi aHATI3Y, TPOTHO3YBaHHS Ta
MOJISTFOBAHHSI SIBUII] 1 MIPOIIECIB € HeviTKa jorika. HaBuanpHa aucnumurina «HeuwiTka MaremaTtuka» aae
MOXJIMBICT C(OPMYBAaTH B CTYJEHTIB KOMIETEHIll, MOTPIOHI UIsi pO3B’sI3aHHS TPAKTUYHUX 3a]1a4
npodeciitHOT AISUTBHOCTI, TTOB’SA3aHOT 3 3aCTOCYBaHHSIM METOJIB HEUITKOT MAaTEeMAaTHKU JIO MOJICTIOBAHHS
cucteM BUCOKoI ckiaaaHocTi. [I{o6 OyTH ycHiliHUM Ta KOHKYPEHTOCIIPOMOKHUM Ha PUHKY Ipalli IOTPiOHO
BOJIOJIITH CYYaCHUMH METOJ]AMHU MaTeMaTHYHOTO MO/ICITFOBAHHSI.

Meta Ta 3aBIaHHA KPEAUTHOI0 MOAYJISA
1. MeToro KpeUTHOTO MOIyJis € (POPMYBaHHS y CTYJICHTIB 3IaTHOCTECH:
— BOJIOZITH OCHOBAaMH HEUITKOI apu(PMETHUKH Ta METOIB HEUITKOI JIOTIKH;
— OyayBaTH HEYITKI MOJIEJI IIPOIIECIB Ta SBUII Y TEXHII[l, EKOHOMIIIi, 010JIOT1i TOIIIO;
— 3HATH Ta 3aCTOCOBYBATH HA MPAKTHUI[l METOJIM TEOPii MOKIUBOCTEH;
— TMPOEKTYBaTH CHUCTEMH HEUITKOrO BHWBEJICHHS I MOJCITIOBAHHS TYMaHICTUYHHX CHCTEM,
po3B’si3aHHS  3aAad  kiacudikaiii Ta  po3mi3HaBaHHS, KEpyBaHHS, IHIIMX  3a/1a4
O00YHCITIOBAIBHOTO 1IHTEJIEKTY.

2. OCHOBHI 3aBJaHHS KPEIUTHOTO MOTYJIS.
3rifHO0 3 BUMOTaMH MPOTPaMH HABUYaJIbHOI JUCHUIUIIHU, CTYJIEHTH TICIS 3aCBOEHHS
KPEAUTHOTO MOYJISl MAIOTh MTPOJIEMOHCTPYBATH TaKl Pe3yJIbTaTH HAaBYaAHHS:
3HAHHSA:
— HEYITKOi apuMeTuKu;
— METO/IIB HEYITKOI JIOTIKH;


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

METO/1IB TEOP1i MOKIMBOCTEM;

METOJIMKH MPOEKTYBAaHHS CUCTEM HEUITKOTO BUBEJCHHS,

0COOIMBOCTEH 3aCTOCYBaHHS METOJIB HEYITKOI MaTeMaTHKU JI0 PO3B’sI3aHHS 3a]a4y
kinacugikaiii Ta po3Mi3HABAHHS, ONTHUMI3Allli, KJacTepus3alli Ta KEpyBaHHS, 1HIIMX 3a]ad
00YHCITIOBAJIBHOTO 1HTEJIEKTY;

YMiHHS:

OydyBaTH Ta aHaNI3yBaTH HEYITKI MHOXXMHHM, BUKOHYBATH HaJ HUMH TEOPETUKO-MHOKHUHHI
orepaiiii;

BUKOHYBATH apu(pMETUYHI J11i HaJl HEUITKUMH YUCIIAMH;

aHaJTI3yBaTH BJIACTUBOCTI Ta BUKOHYBATH KOMITO3HUIIIF0 HEUITKUX BiJHOIIICHD;

OyayBaTH Ta aHaI3yBaTH HEYITKI Ta JIIHTBICTHYHI 3MiHHI,

BUKOHYBATH HEUITKE BUBEJICHHS 3 HEUITKHX BUCIIOBIIIOBAHb;

OyIyBaTH HEUITKI MOJIEN1 MPOIIECIB Ta SIBUII Yy TEXHIIll, EKOHOMIIIi, 0610J10T1i TOIIIO;

Oya1yBaTH CHUCTEMHU HEYITKOTO BUBEJICHHS, MOJICTIOBATH HEUITKI CUCTEMHU 3 MaM SITTIO0 Ta 6e3
nam’siTi, He4ITKI KOHTPOJIEepH;

JOCBia:

MIPOEKTYBAHHS CUCTEM HEUITKOTO BUBEJICHHS JUISl PO3B’SI3aHHS aKTYaJbHUX MPAKTHUHUX 3a]a4
kjacugikalii Ta po3ni3HaBaHHs, KEPYBaHHsI, IHIIUX 33/1a4 OOUHMCIIOBAIILHOTO 1HTEIEKTY.

[Tix vac BUBYEHHS TaHOT JUCIUILTIHUA CTYJACHTH HAOYTyTh:

|.  3arajabHMX KOMIIETEHTHOCTEN:
- 3K1. 3paTHicTh yuuTHCS 1 OBOJIOIIBATH CYYaCHUMH 3HAHHSIMH

- 3K3. 3pgaTHICTh TEHEpYBATH HOBI ifiei (KPEAaTHBHICTD)

- 3K4. 3pgaTHICTh OyTH KPUTUYHUM 1 CAMOKPUTHUYHUM

- 3K6. 3paTHICTh 10 aOCTPAKTHOTO MUCJICHHS, aHAJI3Yy Ta CHHTE3Y

- 3KS8. 3HaHHs Ta po3yMiHHS MIPEAMETHOI 00J1acTi Ta PO3YyMIHHS TPOQECIHHOT MISITLHOCTI

[I.  ¢daxoBux KOMNIETEHTHOCTEI:

- @OKI. 31aTHicTh BUKOPUCTOBYBATH M aanTyBaTH MaTEeMaTH4HI TEOpii, METOIN Ta TMPUHOMHU IS
JIOBEJICHHSI MaTeMaTUYHUX TBEPKEHb 1 TEOpeM

- @®K2. 31aTHicTh BUKOHYBATH 3aBJIaHHs, cCPOpMyIbOBaHi y MaTeMaTU4HIi Ghopmi

- ®K14. 3naTHicTh copMyTIOBATH MaTEMaTUYHY ITOCTAHOBKY 3aJiaui, CIIUPAIOYHUCh HA MIOCTAaHOBKY
MOBOIO MPEMETHOT rajysi, Ta ooupatu MeTo ii po3B’s3aHHs, 110 3a0e3medye NoTpiOH1 TOYHICTH 1
HaJIHHICTh PE3YyNbTaTy

HpOFpﬁMHI/IMI/I pe3yiibTaTaM1 HaBYaHHS €:

- PHL1. nemoncTpyBaTu 3HaHHS i pO3yMiHHS OCHOBHHMX KOHUEIIIIM, MPUHIUIIB, TEOPi MPUKIAAHOT
MaTeMAaTUKHU 1 BAKOPUCTOBYBATH X Ha MPAKTHIII,

- PH2. Bononith OCHOBHMMH TMOJIOKCHHSIMU Ta METOJAMH MaTEMaTHYHOTO, KOMILICKCHOTO Ta
(GYHKIIOHAJIBPHOTO aHaii3y, JiHIHHOT anreOpu Ta Teopii YuCeN, aHaNITUYHOI reomeTpii, Teopil
midepeHLianbHUX PIBHSAHb, 30KpeMa PIBHSAHb y YaCTUHHUX MOXIIHUX, Teopii WMOBIPHOCTEH,
MaTeMaTHUYHOT CTATUCTUKHU Ta BUMAIKOBHX MPOIIECIB, YUCETbHUMHU METOIaMU;

- PHY. BMiTH pOBOAUTH MPAKTHYHI TOCTIKEHHS Ta 3HAXOIUTH PO3B 30K HEKOPEKTHHUX 3a/a4.

2. MpepeKBi3uTK Ta NOCTPEKBI3UTU AUCLUNAIHM (MicLe B CTPYKTYPHO-NOriYHIA cXemi HaBYaHHA 3a
BiANOBIAHOO OCBITHLOIO NPOrpPamolo)
BuBuenns kpeautHoro monyns «HedwiTka maTemaTtuka» Ia€ MOXIHMBICTH cOpMyBaTH B
CTYZCHTIB KOMIIETEHIil, MOTpiOHI I PO3B’SI3aHHS NPAKTUYHUX 33734 TIpodeciitHoi
TISUTBHOCTI, TTOB’S13aHO1 3 3aCTOCYBAHHSIM METO/IIB HEUITKOI MaTEeMaTHUKH JI0 MOJICTTIOBAHHS
CHCTEM BHUCOKOI CKJIAJHOCTI.
Kpemutanit monyns «HediTka maTemaTukay 3abe3rnedye BUBUEHHS KPEIUTHUX MOMIYIIB
«lHTEeNneKTyanpHII aHali3 JaHuX» Ta «[HTeneKkTyanpHUil aHali3 JAaHUX BEITUKOTO 0OCITY»



HAaBYAJIbHOIO IUIaHY NIATOTOBKM MaricTpiB, sIKI HaBYAKOThCA 32 OCBITHbO-HAyKOBOIO
MPOrpaMoI0 MaricTepchbKoi MAroTOBKH 3a crietianbHicTio 113 [Ipukianna matemaTuka.

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 MHOMCUHU, OCHOBHI XAPAKMEPUCTUKU HEYIMKUX MHONCUH.
Onepayii Ha0 HeYimKUMU MHONCUHAMU

Tema 1.3. Aepecayis nHeuimxux mHodxicuH. Heuimki gioHoulenHs

Tema 1.4. Heuimki uucna. Inmepsanvna apugpmemura. Heuimrka apugpmemuxa

Tewma 1.5. V3acanvnenns neuimxux mmoorcun. Heuimki MHodxcunu muny 2

Kpenuruuii monyaw 2. Heuimka ma ninceicmuuna 3minni. Heuimke eéuseoenns

Tema 2.1. OcHnosu Heuimkoi nociku. Heuimxi ma ainegicmuuni 3minui. Heuimki
BUCTIOBIIOBAHHL

Tema 2.2. Busedenns 3 ymosnux eucirosnosanv. Cucmemu Hewimkoeo 8UBeOeHH s

Tewma 2.3. Memoou no6yoosu Hewimxux MHOMCUH

Kpenurauii monyaw 3. Teopia moxcausocmeii

Tewma 3.1. Ocnosni nonsmms meopii moxciugocmei

Tema 3.2. 36 ’a30K meopii mosciusocmetl i3 HeUIMKUMU MHONCUHAMU

Tewma 3.3. Heuimxki ma ninitini konmponepu

4. HasuanbHi maTtepianu Ta pecypcu

basoga JgiTtepatypa

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

2. Mopeni 1 metoau npuiHATTA pimenb: HaBd. moci0. / C.A. Y, JI.C. Kopsmikina; M-Bo
OCBITH 1 Hayku Ykpainu, Har. ripa. yu-t. — /1. : HI'Y, 2014. — 300 ¢

3. Kupux B.B. Marematnynuii amapaT IITYYHOTO IHTEJIEKTY B EJIEKTPOECHEPTeTUYHUX
cucremax: miapydHuk / B.B. Kupuk. — Kuis: KIII im. Irops Cikopcbkoro, Bua-Bo
«ITomitexnika» 2019. — 224 ¢

4. IsaxiB O.B. OcHOBH MOOYI0BH CHCTEM KepyBaHHS 3 HeUiTKoro Jjorikoto / O. IBaxis, M.
Hakoneunwuii, JIsBiB: Pactp-7, 2017. — 129c.

5. Jlucenko B.Il. Cuctemu mTYy4HOTO IHTEIEKTY: HEUITKa JIOTiKa, HEHPOHHI MeEpexi,
HEYITKI HEHpOHHI Mepexi, TeHeTHIHH ayroput™: MoHorpadis / B.I1.JIucenko ta iH.
Kuis: HYBIill Ykpaiau, 2014. — 336c¢.

JomomixHa jJiteparypa
6. Klir G. J. Fuzzy Sets and Fuzzy Logic: Theory and Applications / G. J. Klir, B. Yuan. — Prentice
Hall, 1995. — 592 p.
7. 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.
8. Fundamentals of Fuzzy Sets : [eds. D. Dubois, H. Prade]. — New York : Kluwer Academic
Publishers, 2000. — 660 p.



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

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

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

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

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. HaBuyanbHUI KOHTEHT

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

Jlexyitini 3auamms

Ne HasBa Temu nekiii Ta nepenik OCHOBHUX MUTAaHb
3/m | (mepemnik TUAAKTUYHHMX 3ac001B, MOCKUJIAHHS Ha JiTeparypy Ta 3aBnaHHs Ha CPC)

1 | OcHoBHi TOJ0KeHHS] HEYIiTKOI MAaTeMAaTHKH, NMPUYMHH TOSIBH TA OCHOBHI
eTany po3BUTKY

[Tpunnun HecymicHOCTI. biomoriuHi BUTOKH Teopii HEUITKUX MHOXUH. [Ipukiamu
3aCTOCYBaHHS HEYITKOT MaTEMaTHUKU B Cy4YaCHUX MPOMUCIOBHX Ta iHPOpMAIIHHUX
cUcCTeMax.

3aBnannsa Ha CPC: rpanymnspHicTh iHGOpMAaILii.

2 | IToHATTSI HEUiTKOI MHOKMHH, OCHOBHI XapaKTePUCTHKH HEYITKNX MHOKHH
Ormsin  kiacuuHoi Teopii MHOXHH. [IOHATTS HEWITKOT MHOXXHHH, OCHOBHI
XapPaKTePUCTUKU HEYITKUX MHOXHUH. DyHKIII HAJISKHOCTI, BIAMIHHICTD BIJ
GbyHKIIH po3noainy iMoBipHOCTEH. OCHOBHI KiTacH (DYHKITIH HAJIEKHOCTI.
3aBnannsa Ha CPC: ¢yHKIIIT HaJIeKHOCT1 TUITY CUTMOT/.

3 | CrangaptHi onepamnii Hax HewiTkuMu MHOKMHAMH. HedwiTki 3anepeyennst
CranmapTHi 3ariepedeHHs, MepeTHH, 00’ eqHAHHS. AKCIOMH HEYITKOTO 3allepeUeHHS.
Krnacu HewiTKuX 3anepeycHb.

3aBnannsg Ha CPC: mogaHHs HEUITKMX MHOXKHH 3a JIOIIOMOTOIO0 ajib(a-3pi3iB.

4 | HeuiTki nepeTHuHHU Ta 00’ €IHAHHA

T-HOpMH, akcioMH, BIacTHBOCTI. Kitacu HeUiTKUX mepeTuHIB. 7-KOHOPMU, aKCIOMH,
BiactuBocTi. Kitacu HEUITKUX 00’ € 1HAHb.

3aBnanns Ha CPC: qyanbHICTh HEUITKHX 3ariepeueHb Ta 00’ €THAHb.

5 | Arperanisi HeuiTkux MHOkuH. HeuiTki BigHOmeHHs, iXHi BJJacTHBOCTI
Oneparopu arperamii. Hewitki BimHomieHHs. [Ipoexmii Ta mUIiHAPUYHI
PO3IIMPEHHS HEYITKUX BiAHOIIEHb. KOMITO3HIIi1 HEUITKUX BiTHOIICHb

3aBganns Ha CPC: 00yMOBIIeHI HEUITKI BiTHOIIICHHSI.

6 | binapui HewiTKi BiTHOIIEHHS
binapui HewiTKi BigHOIIEHHA. HediTKi BiTHOMIEHHS €KBIBaJCHTHOCTI Ta HOPSIIKY.

3apnanns Ha CPC: HeuiTKe BiIHOIICHHS CYMiCHOCTI.



http://www.mathworks.com/help/pdf_doc/fuzzy/fuzzy.pdf
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HasBa temu nekiii Ta nepesinik OCHOBHUX MTUTaHb
(mepenik AMIAKTAYHUX 3aC001B, MOCUJIAHHS Ha JiTepaTypy Ta 3aBnanns Ha CPC)

Heuirki uncaa. Intepajsbna apupmernka. Hewitka apudmeruxa

[lpunmun  posmmupenHs. Hewitki uyncna. [IOTyKHOCTI HEYITKMX MHOXHH.
[nrepBanbHa apudmernka. Heuitka apudpmeruxka.

3apnanHg Ha CPC: HeuiTKi piIBHSHHSL.

¥Y3arajnbHeHHs HeYiTKUX MHOKMH. HediTKi MHOKHHH THITY 2

L-neuitki MHOxuHH. IllTpadni MHOXMHU. HeuwiTki MHOXMHM THIy 2, iX
3aCTOCYBaHHS Ha MPAKTHIII.

3aBnanus Ha CPC: iHTepBaIbHO BU3HAYEH1 HEUITKI MHOXKUHH.

HeuiTka Ta JiHrBicTHYHA 3MIHHI

[TonsTTs 3MIHHOI IK QopMmanbHOi Tpiiiku. HediTka 3MiHHA ik QopMmanbHa TpiiKa.
CyMicHICTh 3Ha4YeHHS 31 3MIHHOIO. JITHTBICTMYHA 3MIHHA SIK (popMalibHa I’ SITIpKa.
TepM-MHOXKHMHA JIIHTBICTUYHOI 3MIHHOI. 3B 30K CEHCY 3HA4Y€HHs JIHTBICTHYHOI
3MIHHOT Ta (YHKIT HaJeKHOCTI HEUITKOI 3MIHHOI. lepapxiuyHa CTpyKTypa
JHTBICTUYHOI 3MIHHOI.

3aBaanns Ha CPC: camocTiiiHO BUBUMTH (opMajbHI BU3HAUEHHS JIHTBICTUYHOI
3MIHHOI.

10

OcHoBH He4wiTKOI Jioriku. HediTki BUCJIOBJIIOBAHHS

Ornsin KJIacu4HOi [BO3HAYHOT JioTiku. OCHOBHI IMpaBujla BUBEICHHS B KJIIACUYHIN
noriui. [ToHSITTS KI1acuyHOTO NMpeAuKaTy, Horo BiacTuBOCTi. Oriisiy OaraTo3HauYHUX
norik. Heuitki BucnoBmtoBaHHsA. Kiacu HewiTKUX BHCIOBIIOBaHb. [IOHATTS mpo
KBaTiikoBaHi BHCJIOBJTFOBAHHSI. YMOBHI BHCJIOBJTIOBaHHSI. Heuitki
KBaHTH(DIKaTOpH Tepmoro poay. JIIHrBiCTUYHI MOIU(DIKATOPH.

3aBnanHsa Ha CPC: HeuiTkl KBaHTU(DIKATOPH IPYTOTO POIY.

11

BuBeeHHs1 3 yYMOBHHUX BHCJIOBJIIOBAHD

Heuitka imrurikamisg. AKCIOMM Ta KJach HEYITKHX IMIUTIKaliil. BuBeneHHs 3
YMOBHHMX BHCJIOBJIIOBaHb. METOJ I1HTEpPIONAIII JJI BUBEICHHSA 3 JCKIIBKOX
ITOCHJIOK.

3aBnanns Ha CPC: BuBeneHHS 3 KBaIi(piKOBAaHMX YMOBHHUX BHCIIOBIIIOBAHb.

12

HeuiTki cucremu. CucTeMH HEYiTKOro BUBeJIE€HHS

Orsin HEYITKUX CHCTEM. ApXITEKTypa CHCTEM HEUITKOro BHBeACHHS. Pi3zHOBHIU
cucTeM HediTkoro BuBeAeHHs. Cucremu tunmy Mampaani Ta Ty CyreHo. Meroau
dazudikarii ta nedazudikariii. [IpoekryBanHs 6a3u HEUITKUX MMPABUII.

3aBmanns Ha CPC: camMOCTIHHO BUBYHMTH THIU CHCTEM HEYITKOIO BHUBEICHHS, HE
PO3MIISTHYTI Ha JISKITHi.

13

MeToau mo0y10BM HEYiTKMX MHOKUH
[Tpsimi Ta HEMPsAMI METOM 3 OJTHUM Ta OaraTbma eKCIepTaMHu.
3aBaanns Ha CPC: MeTo mapHUX MOPiBHSHb.

14

OcHoBH Teopii MOKINBOCTEH
OCHOBHI MOHATTS TEOPii MOKIUBOCTEH. Mipu HETOUHOCTI iH(pOpMaIiii.
3aBaanns Ha CPC: anbTepHATHBHI MiAXOAU O aKCIOMAaTUKH T€OPil MOMXKIIMBOCTEH.
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HasBa temu nekiii Ta nepesinik OCHOBHUX MTUTaHb
(mepenik AMIAKTAYHUX 3aC001B, MOCUJIAHHS Ha JiTepaTypy Ta 3aBnanns Ha CPC)

15

Teopist MoxkJIMBOCTeH Ta 1i 3B’A30K i3 Teopiero iiMoBipHOCTEi

Teopiss MOKIMBOCTEN Ta T€Opis UMOBIPHOCTEH: MOPIBHAHHS.

3asnanus Ha CPC: 3aificHUTH TOPIBHSJIBHUM aHAI3 aKC10M TEOPii MOXKIMBOCTEHN Ta
Teopii KIMOBIPHOCTEH.

16

3B’8130K Teopil MOKJINBOCTEH i3 HEYITKMMHU MHOKHHAMH

HeuiTki MHOXUHU SIK PO3MOIIT MOXIUBOCTEH BIAMOBIIHUX JIIHTBICTUYHUX
3MIHHUX.

3aBganus Ha CPC: po3rissHYyTH TOHSTTS MOXJIMBOCTI Ta HEOJAMIHHOCTI HEUITKHX
MO1M.

17

HeuiTki Ta JiiHIliHI KOHTPOJIEpH
MeTtononorist HeuiTKOro kepyBaHHs. CTaOlIbHICTh HEYITKOTO KEPYBAHHS.
3apmanHg Ha CPC: poO3MISIHYTH METOZOJIOTII0  MPOEKTYBAaHHS  HEUITKHX

KOHTPOJIEPIB.

6.

CamocTiitiHa po6boTa cTyaeHTa

KinekicTe

HasBa temu, 1110 BUHOCHUTBCS HA CAaMOCTIiiTHE OMpaIfoBaHHSI
roaua CPC

OCHOBHI MOJI0KEHHSI HEYITKOI MATEeMATHUKHU, NPUYUHMA TOSIBH Ta 8
OCHOBHI eTanu Po3BUTKY
['panynspHicTh iHPOpMAIIIi.

IToHATTS HEYiTKOI MHOKUHH, OCHOBHI XapaKTEePUCTUKHN HEYITKHX 8
MHOKHH. Onepanii HaJ HEYITKUMM MHOKHUHAMH

OyHKIIIi HAJIIGKHOCTI THUITY CUTMOIM, TMOJAHHS HEUITKUX MHOXKHH 3a
JOTIOMOTO10  anbda-3pi3iB, AyalbHICTh HEUITKHMX 3alepeueHb Ta
00’e1HaHB.

Arperanisi HediTkux MHOKHH. HeuiTki BiTHOmEeHHA 10
OOyMOBJICH] HEYITKI BiJHOIICHHS, HEYITKE BIHOIIIEHHS CYMICHOCTI.

Heuitki unciaa. Intepaabna apupmernka. Heuitka apudpmernka 10
HeuiTki piBHSIHHS.

¥Y3arajnbHeHHS HeYiTKUX MHOKMH. HeuiTKi MHOKHHH THITY 2 12
[HTepBanbHO BU3HAYEHI HEYITKI MHOKUHHU.

OcHoBu HewiTkoi Joriku. HewiTki Ta ginrBicru4ni 3minni. Heuitki 8
BHUCJIOBJIIOBAHHA

dopmanbHi ~ BU3HAYEHHS  JIIHTBICTMYHOI  3MIHHOi,  HEYITKI
KBaHTU(IKATOPH IPYTOTO POJIY.

BuBegeHHsi 3 YMOBHHUX BHCJIOBJIOBaHb. CHCTeMH He4YiTKOro 8
BUBe/ICHHS
BuBenennss 3 kBamiikOBaHMX YMOBHHX BHUCIIOBIIOBaHb, CHUCTEM

HeuiTkoro BuBeneHHs Llykamoro ta Jlapcena.




Ne . KipkicTn
HasBa temu, 1110 BUHOCUTBHCS Ha CAaMOCTIMHE OIpaIfOBaHHS
3/ roauna CPC
8 | MeToau mo0y10BH HEYITKNX MHOKHH 8
MeTton napHUX NOPIBHSIHB
9 | OcHOBHI MOHATTSI TEOPii MOKIUBOCTEH 8
AJpTEepHATUBHI MIIXO0IU A0 aKCIOMaTUKH T€OP1i MOKIMBOCTEH.
10 | 3B’sa30K Teopii MOKJIMBOCTEI i3 HEYITKHMU MHOKMHAMH 8
[ToHSATTS MOKJIMBOCTI Ta HEOAMIHHOCT] HEUITKUX MOIIMH.
11 | HeuiTki Ta Jinilini koHTpOIEpH 8
MeTto10510T1sl NPOEKTYBaHHS HEYITKUX KOHTPOJIEPIB

4. MoniTMKa Ta KOHTPO/Ib
7. MonituKa HaBYaNbHOI ANCUUNAIHKN (OCBITHBOrO KOMMNOHEHTA)
[MPABUJIA O®OPMJIEHHA 3BITIB 3 JOMAIIHIX IHANBIAY AJIbHUX POBIT

1. 3BIT BUKOHYIOTH Ha apkyiax popmaty A4.

2. Po6oTu BUKOHYIOTHCS 3TITHO (Pailily «TUIaH MPAKTUYHUX 3aHITH.
BapiaHT BiznoBijilae HOMEpyY B CHUCKY TPYIU CTYJEHTA.

3. YMoBa 3amadi nepenucyeTbes nepei po3B’si3aHHsIM. Biamoinb
BUIUISIETHCS.

4. Pobora 31a€ThCsl y BKa3aHUHM BUKJIAauyeM TEPMIH.

IIpaBuja BUKOHAHHS TPYNOBOro MpPoeKTy 3 nucumniuiing «HeuiTka-maremaTuka»

3aBaaHHs
1. PeasizyBaTu HEUITKY CUCTEMY BUBOJY 3 JICSIKOT ITPEAMETHOT 00J1acTi.

® BUKOHYETHCA 3a 3pa3KoM nojaHuMm y jekiii Nel1-12
2. TlinroryBatu 3BiT 3a pe3yJibTaTaMu POOOTH.
e BkazaTu cmMCOK y9acHHUKIB
e Hamnucartu aHoTartito
e OmmcaTy MOCTAaHOBKY 3a7adi
e Bkazatu nmitepaTypHi TOCUIIAHHSA, SKi BUKOPUCTOBYBAIUCH B MPOEKTI
e PeanizyBatn marematuuny opMaizaiito 3aaaqi
e OmmcaTy BCi €Tany HEYITKOTO BUBOTY
e BukoHaT TecTyBaHHS CHCTEMH (CaMOCTIHHO 3aKOyBaTH a00 BUKOPUCTATH
Matlab Fuzzy Tool Box)
e 3poOHUTH BUCHOBKHU
e Ommcaty BHECOK KOKHOTO YYaCHHKA MPOEKTY (posi Ta 3a1a4i)
3. IIpezentysatu (Power Point) Ta momosictu (10 XB) poOOTY Ha IPAKTHIHOMY
3aHSTTIL.



8. BuAM KOHTPO/IO Ta PeMTUHroBa CUCTEMA OLiHIOBAHHA pe3ynbTaTiB HaByaHHA (PCO)

Po3noain HaBUanbHOTO Yacy 3a BUAAMU 3aHATH 1 3aBJaHb 3 JUCHMILUIIHU 3TTHO 3 poOOYMM HAaBYAIBHUM
IUIaHOM: Tao. 1.

Taomums 1
Hauanpamii | Po3noxin HaBuanbHux | KoHtpombhi
qac TOINH 3axX001
Ce IPAKT Cemect
Me aKaJieM .. | W4HI 0oBa
CT |Kpemu i‘{IIl{i TICKLILL, 3aHAT MK PIP, an€CTaII
pTIf TOIVH aKaf. TS CPC P PP, i
p A TOJI. ’ I'P
nu aKaj.
TO[I.
1 5 150 54 - 96 2 2 |Ex3amen

PedTuHr cTyeHTa 3 KDEAUTHOTO MOAYJIS CKIIAIAEThCS 3:

1) GaiB 3a BUKOHAHHS MOJYJbHOI KOHTPOJIBHOI POOOTH;
2) OaJiB 3a JOMAIIHIO IHIAWBITYyabHY POOOTY;
3) OauiB 3a rpyHOBUI TPOECKT.

CUCTEMA PEUTUHIOBUX BAJIIB
1. bajwu 3a MOAYJIbHY KOHTPOJILHY Po0OTY

MopynbHa KOHTPOJIbHA poOoTa MoALIseThCs Ha AB1 90-XBUIMHHI KOHTPOJIBHI POOOTH,
KO’KHA 3 IKUX MICTUTB 110 5 MMPAKTUIHUX 3aBaHb.

MaxkcuMaiibHa KUIBKICTH OaJTiB 3a BIAMOBIAb HA KOKHE 3aBIaHHs . 3 OaJiiB.
Kpumepii oyiniosanms:
3 banie — 8i0n06i0bL NOBHA | NPABUNLHA,
2 banie — 8i0N0BiOb HENOBHA, NPABUTLHA AO0 MICMUMb He3HAYHI HeMOYHOCMI
1 6anie — 6i0nosiob HenosHa i HEMOYHA,

0 6anie — 8iOn0s8iob HenpasuIbHa abo GIOCYMHSL.

MakcumaJibHA KUIBKICTh 0aJ1iB 32 MOAY/IbHUI KOHTPOJIb
3 0aniB X 5 3ammur. x 2 KP = 30 0auis.

2. bajau 3a 1oMalHIO iHAUBIAYyaJIbHY po0oTYy
MakcumalibHa KiTbKICT OalTiB 32 BIpHO BUKOHAHY 1 BYaCHO 3/1aHy poboTy - 10 6aJtiB.
Kpumepii oyinosanns:
10 6anie — 6i0n08idi nosHi i NPaAsUIbHI;
7 banie — 8i0n06ioi HenosHi, NPABUIbLHI ADO MICMAMb HE3HAYHI HEMOYHOCI,
5 banie — 8i0nosidi HenoGHi i HemouHi,
0 b6anie — 8i0n0sidi HenpasuvbHi A6 8i0CYMHI.

3. baju 3a rpynoBuii npoekT

4. MakcumanbHa KUIBKICTh OadiB 3a BIPHO BHUKOHAHUM 1 BYACHO MPEJICTABICHUI
rpynoBuid npoekT - 10 0aJiB.

5. Kpumepii oyintosanmusi:

6. 10 b6anie — npoexm peanizo8ano 6ipHO i 64ACHO,



[. 7 b6anie — npoexkm HenogHUll abo MiCMums He3HAYHi HeMOYHOCI,
8. 5 6anie — npoexm nHenosHuti i HeMOYHUIL,
9. 0 6anie — npoexm nenpasunrbHull 60 IOCYMHILl.
10. baJuu 3a BinmoBigp Ha ex3aMeHi

Ex3amenaniinuii 611eT ckiaagaeTbes 3 6 MUTaHb — 2 TEOPETUYHUX Ta 4 MPAKTUYHUX.
BianoBigs Ha KOKHE TEOPETUUHE 3allMTAaHHS OLIHIOETHCA S OaraMu, BIATOBIIb HA KOJKHE
MpaKkTUYHE 3alUTaHHsA OIiHIOeThea 10 Oanamu.

Kpumepii oyinroganusa KoJ’CHO20 MmeopemuyHo20 3aNUmanHs ek3ameHayiunoi pooomu:
5 banie — 6i0nogiov BipHA, NOBHA, 00Ope apeyMeHMOBAHA,
4 banie — 6 yinomy 8ionosios 8ipHa, aje MA€ HeOONIKU;
3 banie — y 8ionosioi € He3HAYHI NOMUIKU,;
2 banu — y 6i0nogioi € cymmeei NOMUIKU,
0-1 6anie — nemae 6i0nosioi.

Kpumepii oyintosanus Kodicno2o npakmuyHo2o 3anumanHsi eK3aMeHayitiHoi pobomu.:
10 6anie — 8i0nosiow 8ipHa, nogHa, 0obpe apeyMeHmosana,
7-9 banie — 6 yinomy 8ionosiowv GipHa, aie Mae HeOONIKU,
4-6 b6anie — y 6i0nogioi € He3HAYHI NOMUTKU,
2-3 banu — y 6i0nosioi € cymmesi NOMUIKU,
0-1 6anie — nemae 6i0nogioi.

MakcuMasibHa KiJIBKICTh 0JIiB 32 BIANOBIAb HA eK3aMeHI:

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

CemecTpoBa ckJiajioBa peUTHHTOBOI mKanu Rc = 50 6aJj1iB, BOHa BU3HAYAETHCS SIK CyMa
JOJIaTHUX OalliB, OTPUMAHUX 3a BUKOHAHHS JIOMAIIIHHOI KOHTPOJBHOI pOOOTH, MOIYIBHOT
KOHTPOJIbHOT pOOOTH, BIATOBIAI HA TEOPETHYHI KOHTPOJBbHI pPOOOTH, aKTUBHICTH Ha
MPAKTUYHUX 3aHATTAX.

Ex3amMenariiiina ckinagoBa perituaroBoi mkaau Re = 50 6aJiB.

Petitunrona mkana 3 nucuuiuiing gopiBHioe: R = Rc + Rg = 100 6aJis.

12. lToroyHa arecTrauis

Ha mepmriii arecranii (8-l THXKIIEHb) CTYJCHT OTPUMYE «3apaxOBaHO», SIKIIO HOTO
noToYHUM perThHr He MeHIre 12 6auiB (50 % Big MakCUMaTbHOT KUTBKOCTI 0alIiB, IKy MOXKE
OTPUMATH CTYJICHT 0 MEPIIOi aTecTallii).

Ha npyriit arecranii (14-if THKIEHB) CTYJACHT OTPUMYE «3apaxOBaHO», SKIIO HOTO
noToyHui perTuHr He MeHIre 20 6aiB (50 % Big MakCUMaTbHOI KITBKOCTI OaliB, IKy MOXKE
OTPUMATH CTYJICHT JI0 APYroi aTecTallii).

13. YmoBa aomycky /10 eK3aMeHYy Ta BU3HAYEHHS OLIHKH

Heo0xi1HOI0 yMOBOIO JOIMYCKY CTyAE€HTa J0 €K3aMEHY € CEMECTPOBUN PEeUTHHT
crynenTta (rc) He mentie 40 % Bin Rc, T06T0 He Mermie 20 6agiB. B iHmomy pasi cTyneHT
MMOBUHEH BUKOHATH JI0JIATKOBY pOOOTY Ta MIABUIIUTHU CBiil peUTHHT.



Cymapuuii pedtunr crygeHta RD BH3Ha4aeThes sIK cymMa CEMECTPOBOIO PEUTHHIY
CTyleHTa Ic Ta OamiB Fg, orpuManux Ha ek3ameni. Ouinka (ECTS Ta tpanumiiina)
BUCTAaBJISIETHCA BIAMOBIAHO 40 3HaueHHs RD 3rigHo 3 Ta0d. 2.

14. Bu3zHaveHHs ONIHKHA B YMOBaX AUCTAHUIHOI (hpopMHU HABYAHHS
CryneHT, sikuii HaOpaB 3a MOTOYHHUM KOHTPOJIh MeHIe 30 6aiiB ckianae icnut. lcnut

CKJIQJIA€ThCS 3 YOTUPHOX MPAKTUYHUX 3324 Ta MOJAJbII01 YCHOI criBOecinu. OriHka
CTYJEHTY, AKUi HaOpaB 3a MOTOYHUI KOHTPOJIb He MeHIe 30 6aiB po3paxoBYETHCS
3a GOpMYJI0IO:

40(Rs—24)
Rmax-24 '

60 +

Jle RS — norounwmii 6an ctyaenta, Rmax — MakcumaibHuid 0ai 3a ceMecTp.

Tabnuis
2
Petimunzosi banu, RD Oyinka 3a yHigepcumemcobkow WKauion
95<RD <100 BinMminao
85 <RD <9% Iyxe mobpe
75 <RD < 84 JloGpe
65<RD <74 3a10BLIBHO
60 <RD <64 JlocTtaTHbO
RD < 60 HezangosuipHO
HeBukonanusa ymoB
JOIYCKY 10 CEMECTPOBOTO He nomymeno
KOHTPOJIIO

9. [opaaTtkoBa iHpopmauisa 3 gucumniiHm (0CBITHbOro KOMMNOHEHTA)
IlepeJiik TeOpeTHYHMX NMUTAHD, 10 BUHOCATHCS HA iCIUT:

HeuiTki MHOXXHUHH.
Heuitka apudmernka.
Heuitki onepairii.
HeuiTki BiTHOLICHHS.
HeuiTki Ta THTBiICTHYHI 3MiHHI.
HeuiTki BUCTOBTIOBAHHS.
BuBeneHHs 3 HEUITKMX BHCIIOBIIOBAHb.
HeuiTki cucremu.
CucreMu HEUITKOIO BUBEIIEHHS: 3arajibHa apXiTekTypa, eram Qasudikarii, MOIyb
HEYITKOTO BUBEJICHHSI.
10. CucremMu HEWITKOrO BHMBEIEHHS: 0a3a HEUITKUX MpaBui, ertan nedasudikanii. Etanm
PO3POOKHU CUCTEM HEUITKOTO BUBEIACHHSI.
11. Cucremu HeuiTkoro BuBeaeHHs tumy CyreHo Ta Llykamoro. BmactuBocTi cucrem
HEYITKOIO BUBEIECHHS.
12. Teopist MOKIMBOCTEH
13. HeuiTke kepyBaHHSI.

CoNoOR~WNE



Po6ouy nporpamy HaBuYaNbHOT gucuunaiim (cunabyc):
CKnapgeHo AoueHT, KaHamnaaT ¢is.-maT. HaykK, AoueHT, TpeTUHUK BioneTta BikeHTiiBHa

YxBaneHo kadeapoto npuknagHoi matematukm (MpoTOoKOT Nel10 Big 02.01.24p.)

MoroaxeHo MeToaunuHoto Komicieto dakynbtety (MPOTOKOJ Ne6 Binm 26.01.2024p.)
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