QE HauioHanbHUIA TEXHIYHMI YHIBEpCUTET YKpaiHK Embnema
«KUIBCbKUWA NOMTEXHIYHUW IHCTUTYT Kadeppu
ag imeHi ITOPA CIKOPCbKOTO» (3a HasBHOCTi)

HEUYITKA MATEMATHKA
Pob6oua nporpama HaB4YanbHOI ancuunaiim (Cunabyc)

Kadepgpa npuknagHoi
MaTeMaTUKH

1. PeKBi3uTU HaBYa/IbHOI AUCUUNAIHU

PiBeHb BULLOi OCBiTH dpyeuii (mazicmepcoKuii)

Fanysb 3HaHb 11 mamemamuka i cmamucmukKa

CneuianbHictb 113 npuknadHa mamemamuka

OcBiTHA nporpama OIIN «Hayka npo 0aHi ma mamemamu4He MOOet08AHHA»
Cratyc agucumnniim Bubipkosa

dopma HaBYaHHA oYHa(0eHHa)

Pik nigrotoBku, cemectp 1 Kypc, secHAHUl cemecmp

O6car aucuunninm 105 200.

CemectpoBuii KOHTponb/ | EkzameH
KOHTPOAbHI 3axo4u

Po3knap 3aHATb

MoBa BUKnagaHHA YKpaiHcbKa

IHpopmauis npo NekTop: KaHOudam i3..-mam. HayK,0oueHm, TpemuHuK Bionema BikeHmiigHa,
KepiBHUKa Kypcy / viola.tret@gmail.com

BUKNapadis MpakTuuHi / CemiHapcbki: KaHOUOam ¢pi3.-mam. Hayk,0oueHm, TpemuHUK

Bionema BikeHmiieHa, viola.tret@gmail.com

Po3mileHHs Kypcy Hemae

2. [porpama HaB4Ya/bHOI AUCLUN/IIHU
1. Onuc HaBYanbHOI AUCUMUNAIHNK, TT MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaAHHA

OpHMM 3 IepCHeKTUBHUX HAMPSAMKIB HAYKOBUX JIOCIIIPKEHb B 00J1aCT1 aHaJi3y, IPOTHO3yBaHHS Ta
MOJIeTIFOBAaHHs SIBUII] 1 MPOIIECIB € HedwiTka Jorika. HaBuanbHa mucruruiina «HeuiTka MaTemaTnkay gae
MOYJIMBICTh C(OPMYBAaTH B CTYAEHTIB KOMIETEHIi, MOTpiOHI Uil pO3B’A3aHHS NPAKTUYHUX 33734
npodeciiHOl MiATbHOCTI, TIOB’A3aHOI 3 3aCTOCYBaHHSM METO/IIB HEYITKOI MaTeMaTHKU 10 MOJICTIOBAHHS
cucTeM BUCOKOT ckinagHocTi. [1]06 6yTH ycmiHUM Ta KOHKYPEHTOCIIPOMOXHHUM Ha PUHKY Mpalli moTpiOHO
BOJIOJIITH CYYaCHHUMHU METOJaMH MaTeMaTHYHOTO MOJICITFOBaHHSI.

Merta Ta 3aBAaHHS KPeIUTHOIO MOIYJISA
1. MeToro KpeIuTHOro MOJyJis € (OpMyBaHHS Y CTYACHTIB 31aTHOCTEH:
— BOJIOJIITY OCHOBAMHU HEYITKOT apu(PMETHKHU Ta METOIB HEUITKOI JIOTIKH;
— OyayBaTH HEYiTKi MOJIEJI MPOIIECIB Ta SBUII Y TEXHIIll, EKOHOMIII, 610J0Ti1 TOIIIO;
— 3HATH Ta 3aCTOCOBYBATH Ha MPAKTHUIIl METOAH TE€OPii MOKIMBOCTEH;
— MPOEKTYBaTH CHCTEMH HEYITKOTO BHMBEJCHHS JUISI MOJETIOBAHHS TyMaHICTHYHUX CHCTEM,
po3B’si3aHHs  3aj7ad  kinacudikamii  Ta  po3Mi3HABAHHS, KEpPYBaHHs, IHIIMX  3ajad
00YHCITIOBATBHOTO 1HTEIIEKTY.

2. OCcHOBHI 3aBJaHHS KPEIUTHOTO MOYJIS.

3rilHO 3 BUMOTaMH TIPOTpaMU HABUYAJIbHOI IUCUMIUIIHM, CTYJEHTHU IICJIS 3aCBOEHHS
KPEIUTHOTO MOYJISI MatOTh MPOJIECMOHCTPYBATH TaKi Pe3yIbTaTH HAaBYAHHS:
3HAHHA:

— HEYITKO1 apu(METHUKH;
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METO/I1B HEYITKO]I JIOTIKH,

METO/IB T€OPil MOKIIMBOCTEHH;

METOJIMKH IMPOCKTYBaHHS CUCTEM HEUYITKOT'O BUBE/ICHHS,

OCOOJIMBOCTEN 3aCTOCYBAaHHS METOAIB HEUITKOI MaTeMaTHKU JI0 PO3B’SI3aHHS  3aj1a4
kinacudikamii Ta pos3Mmi3HaBaHHS, ONTHUMI3allii, KJacTepHu3allii Ta KepyBaHHS, IHIIUX 3a7ad
00YHCITIOBATBHOTO 1HTEJIEKTY;

YMiHHA:

OyayBaTU Ta aHANI3yBaTH HEYITKI MHOXMHHU, BUKOHYBAaTH HaJl HUMU TEOPETUKO-MHOKHHHI
orepariii;

BUKOHYBAaTH apr(pMETUYHI J1i HaJl HEUITKIMHU YHCIIaMH,

aHaJI3yBaTH BIACTUBOCTI Ta BUKOHYBATH KOMITO3MIIIIO0 HEUITKUX B1HOIICHbD;,

OyyBaTH Ta aHAJII3yBaTH HEUITKI Ta JIHIBICTUYHI 3MiHHI;

BUKOHYBATH HEUITKE BUBEJCHHS 3 HEYITKUX BUCIIOBIIOBAHb;

OyayBaTH HEUITKI MOJIEJIi MPOIIECIB Ta SABUII Y TEXHiIll, EKOHOMIIIi, 010JI0Tii TOIIIO;

OyAyBaTH CHCTEMH HEYITKOTO BUBEJCHHS, MOJEIIOBATH HEUITKI CUCTEMH 3 MaM ATTIO Ta 0e3
nam’siTi, HeUITKI KOHTPOJIEPH;

JOCBia:

NPOEKTYBAHHS CUCTEM HEUITKOTO BUBEICHHS JUUIS PO3B’S3aHHS aKTyaJIbHUX NMPAKTUYHUX 3aja4
kjacudikalii Ta po3ni3HaBaHHs, KEPYBAHHS, IHIIUX 3a/1a4 OOYHCIIIOBAIBHOIO 1IHTEIEKTY.

[Tig yac BUBYEHHS 1aHOT TUCHUILTIHUA CTYIECHTH HAOy1yTh:

. 3arajabHMX KOMIIETEHTHOCTEMH:
- 3KI. 3maTHIiCTh yYUTHCS 1 OBOJIOIIBATH CYyYaCHUMH 3HAHHSIMH

- 3K3. 3naTHicTh TeHepyBaTH HOBI i1e1 (KPEaTUBHICTb)

- 3K4. 3naTHicTh OyTH KPUTHYHHUM i CAMOKPUTHUYHUM

- 3K6. 3naTHICTh 10 aOCTPaKTHOTO MUCJICHHS, aHAII3Y Ta CHHTE3Y

- 3KS8. 3HaHHs Ta po3yMiHHS IpeAMETHOI 001acTi Ta po3yMiHHS MPOQECiifHOT NisIbHOCTI

II.  daxoBux KOMHeTeHTHOCTEH:

- ®@KIl. 3naTHicTh BUKOPUCTOBYBATH W aJalTyBaTH MaTeMaTU4HI Teopii, METOAN Ta MPUHOMHU Jis
JIOBEJICHHS MAaTEeMaTHYHUX TBEP/DKEHB 1 TeOpeM

- ®K2. 3naTHiCTh BUKOHYBATHU 3aBJIaHHs, CPOPMYJIbOBaH1 y MaTeMaTU4HIN (popMi

- ®Kl14. 3natHicTh chopMyNIOBaTH MaTEMATUYHY MOCTAHOBKY 3a/1a4i, CIUPAIOYMCh HAa MOCTAaHOBKY
MOBOIO IIPEMETHOI raiy3i, Ta 00MpaTH MeTOJ ii po3B’A3aHHs, 1110 3a0e3nedye NoTpiOHI TOYHICTS 1
Ha/lIHHICTb pe3yabTaTy

[IporpaMHrMHU pe3ynbTaTaMy HaBYaHHH €:

- PH1. nemoHcTpyBaTy 3HaHHS ¥ pO3yMIHHSI OCHOBHUX KOHLEMIIN, IPUHLHUIIB, TEOP1H MPUKIATHOL
MaTeMaTUKH 1 BAKOPUCTOBYBATH iX HA MPaKTHII;

- PHZ2. BonmomiTH OCHOBHHMMH IMOJIOKEHHSAMH Ta METOJaMHM MaTE€MaTHMYHOIrO, KOMIUIEKCHOTO Ta
(YHKILIOHATILHOTO aHami3y, JiHIMHOT anreOpu Ta Teopii Yucels, aHANITHMYHOI reoMeTpii, Teopii
IuQepeHIiaTbHUX PIBHAHb, 30KpeMa pIBHAHb y YaCTUHHUX IMOXIAHHUX, Teopii HMOBIpHOCTEH,
MaTeMaTHYHOI CTATUCTHKY Ta BUTIAIKOBUX MPOIIECIB, YACEIEHUMHU METOIAMH,

- PHY. BMiTH pOBOAWTH MPAKTHYHI TOCHTIIPKEHHS Ta 3HAXOIUTH PO3B’ 130K HEKOPEKTHHUX 3a7ad.

2. MpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-NOriUHiA CXemMi HaBYaHHA 3a
BiANOBiA4HOIO OCBITHLOIO NPOrpamoto)
BuBuenns kpeautHoro monayns «HediTka mMaTeMaTuka» J1a€ MOXKIUBICTH CHOpMYyBaTH B
CTYICHTIB KOMIIETEHI[il, MOTPiOHI i1 PO3B’sI3aHHS NPAKTUYHHX 3a1a4 mpodeciiHoi
TISITBHOCTI, TTOB’3aHO0T 3 3aCTOCYBAHHSM METOJIB HEUITKOT MaTeMAaTHKHU /10 MOJCITIOBAHHS
CHCTEM BHUCOKOI CKJIaJHOCTI.



Kpeautauit mogyns «HediTka maremarukay 3a0e3rnedye BUBYEHHS KPEAUTHUX MOJYIIIB
«lHTeNneKTyanpHUI aHaMi3 JaHUX» Ta «[HTeNeKTyaabHUI aHalli3 JaHUX BEITHMKOTO 00CSATY»
HAaBUYAJBHOTO IUIaHY MMATOTOBKM MAaricTpiB, sKi HaBYAIOThCS 3a OCBITHHO-HAYKOBOIO
MPOrpaMoI0 MaricTepchbkoi MArOTOBKH 3a criemianbHicTio 113 [Ipukinanna maremaTtuka.

3. 3micT HaBYaNbHOI AUCLUNIHN

OciHHIl ceMecTp
KpeautHuii monyss 1. Bemyn 00 meopii neuimKkux MHOMCUH

Tema 1.1. OcCHOBHI NOAONCEHHA HEUIMKOI MAMEMAMUKU, NPUYUHU NOABU MA OCHOBHIL
emanu po3eUmKy
Tema 1.2. [lonamms HewimKoi MHOMCUHU, OCHOBHI XAPAKMEPUCUKU HEYIMKUX MHONCUH.

Onepayii HA0 HeYIMKUMU MHONICUHAMU

Tema 1.3. Aepecayis nHeuimxux mHodxtcuH. Heuimxi 8i0HOWEH S

Tema 1.4. Heuimki uucna. Inmepeanvua apugpmemuxa. Heuimka apugpmemuxa
Tema 1.5. V3acanonenns neuimxux muoscun. Heuimxi mroscunu muny 2
Kpenuruuii monyas 2. Heuimka ma ninceicmuuna 3minni. Heuimke eueeoennsn
Tema 2.1. OcHnoeu Heuimkoi nociku. Heuimki ma ninesicmuuni 3miHHi. Heuimki
BUCTIOBTIOBANHS

Tema 2.2. Busedenns 3 ymosnux gucnogniosans. Cucmemu HewimKo2o 6Uee0eHHs
Tema 2.3. Memoou no6yoosu Heuimxkux MHONMCUH

Kpenurauii monyaw 3. Teopia moxcaueocmeii

Tewma 3.1. OcHosHi nonamms meopii Mmodcaugocmeti

Tewma 3.2. 36’30k meopii modciusocmei i3 HeUIMKUMU MHONCUHAMU

Tema 3.3. Heuimxi ma ninitini konmponepu

4. HaBuanbHi maTtepianu Ta pecypcu

Bba3oBa aitepartypa

1. Kyccyns H. M. Inrenekryanbni obuucnenns: Hapuansauii nocionuk / H. M. Kyccyns, A. 1O.
[IenecroB, A. M. JlaBpentok. — K. : HaykoBa nymka, 2006. — 186 c.

2. Mogeni #t MmeToau NpUUHATTSA pimeHb: HaBY. nocid. / C.A. Y, JI.C. Kopsmkina; M-Bo
OCBITH 1 Hayku Ykpainu, Har. ripu. yu-1. — /1. : HI'Y, 2014. — 300 ¢

3. Kupux B.B. Maremarnuynuii amapaT IITYYHOTO IHTENEKTY B €JIEKTPOCHEPTETHUUYHUX
cucremax: miapyuauk / B.B. Kupuk. — Kuis: KIII im. Irops Cikopcbkoro, Bua-Bo
«ITomiTexnika» 2019. — 224 ¢

4. IeaxiB O.B. OcHOBM TIOOYJIOBH CHCTEM KepyBaHHS 3 HewiTKo Jiorikoto / O. IBaxis, M.
Haxoneunuti, JIpBiB: Pactp-7, 2017. — 129c.

5. JIucenko B.Il. CucteMu WITYy4HOro IHTEJEKTY: HEUITKA JIOTIKa, HEUPOHHI MEpexi,
HEUITKI HEUPOHHI Mepexi, TeHeTHuHui anroputM: MoHorpadis / B.ILJIucenko Ta iH.
KuiB: HYBill Ykpainu, 2014. — 336c.

JonomizkHa Jiitepatypa

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. HaB4YanbHUI1 KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNAIHU (OCBITHBOrO KOMMNOHEHTA)

Jlexyituni 3auammsi

Ne Ha3Ba TeMu nekii Ta mepesrik OCHOBHUX MTUTaHb
3/m | (mepesik IMIaKTUYHUX 3ac001B, IOCUJIAHHS Ha JiiTepaTypy Ta 3aBnanHsa Ha CPC)

1 | OcHoBHi MOJIOKEHHSI HEWiTKOI MaTeMaTHKH, NMPUYUHHM TOSIBH Ta OCHOBHI
€Tanu PO3BUTKY

[TpuHin HecyMicHOCTI. bioyioriuni BUTOKM Teopii HeUITKUX MHOXKUH. [Ipuknaau
3aCTOCYBaHHS HEYITKOI MAaTEMAaTHKH B CYYaCHUX MPOMHUCIIOBHX Ta iH(popMaIliitHux
CHUCTEMax.

Jlitepatypa: 1, crop. 1-5; 3, ctop. 4-15.

3aBaanns Ha CPC: rpanysipHicTh iHQOpMAaILii.

2 | [ToHATTS HeYiTKOI MHOKHMHHU, OCHOBHI XapaKTePUCTHKH HEYITKMX MHOKHH
Ormsin  xiacuuHoi Teopii MHOXMH. [lOHATTS HEUiTKOT MHOXXHHH, OCHOBHI
XapaKTEPUCTUKH HEUITKUX MHOXHWH. DYHKIII HaJIeKHOCTI, BIJIMIHHICTH BiJ
byHKUIH po3noainy HMoBipHOCTEW. OCHOBHI KJ1acu (DYHKIIIHM HaJIEKHOCTI.
Jlitreparypa: 1, ctop. 11-30; 2, ctop. 3—28; 3, cTop. 42—77.

3apnanns Ha CPC: QyHKIIT HAEKHOCTI TUITY CUTMOT/.

3 | CranaapTHi onepauii Hag HewiTkUMHU MHOKUHAMU. HeuiTki 3anepeyenns
CranpapTHi 3aniepedeHHs, IepeTHH, 00’ €THaHHA. AKCIOMH HEUITKOTO 3arepeyeHHsI.
Krnacu HewiTKuX 3amepeyeHb.

Jlitepatypa: 1, crop. 4448, 50-88.

3aBnanns Ha CPC: mogaHHs HEUITKMX MHOXXHH 32 JIOTIOMOTOI0 alb(}a-3pi3iB.
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Ha3zBa Temu JneKIlii Ta nmepesik OCHOBHUX MTUTaHb
(meperik AuIaKTUYHUX 3ac001B, MOCWIIAHHS HA JiTeparypy Ta 3aBaaHHs Ha CPC)

HeuiTki neperunu Ta 00’ €AHaAHHA

T-HOpMHU, aKCcioMH, BIacTUBOCTI. Kitack HEUITKUX MepeTHHiB. 7-KOHOPMH, aKCIOMHU,
BiactuBocTl. Kitacu HeuiTKuX 00’ €qHaHb.

Jlitepatypa: 3, ctop. 125-145.

3aBnanus Ha CPC: nyanbHICTh HEUITKUX 3allepeyueHb Ta 00’ €THAHb.

Arperaiisi HediTknx MHOKMH. HeuiTKi BiiHOIIEHHS, IXHI BJIaCTUBOCTI
Omnepatopu arperamii. Heuitki BigHomeHHs. [Ipoekmii Ta UWIHAPUYHI
PO3LIMPEHHS HEUITKUX BiAHOIIEHb. KOMMO3UIIiT HEUITKUX BiTHOIIEHB

Jliteparypa: 1, crop. 122—-132; 3, crop. 233-260.

3aBnanus Ha CPC: 06yMoOBIIeHI HEUITK] BiTHOIIIEHHS.

Binaphi HewiTKi BigHOIIEHHS

binapni HewiTki BigHOMmIEHHs. HediTK1 BIAHOIIEHHS €KB1BAJIEHTHOCTI Ta TOPAJIKY.
Jliteparypa: 1, crop. 144-149; 3, crop. 233-260.

3aBganus Ha CPC: HeuiTKe BIAHOLIEHHS CYMICHOCTI.

HeuiTki yncia. IntepBanbHa apupmeruka. Hewitka apudmeruka

[Mpunuun posmupenHs. Hewitki uwucna. IIOTy)XKHOCTI HEYITKHX MHOMHH.
[urepBanbHa apudmernka. Heuitka apupmeruka.

Jlitepatypa: 1, ctop. 102-108.

3aBnanHs Ha CPC: HeUiTKI piBHSHHS.

Y3arajibHeHHs HeYiTKUX MHOKMH. HewiTKi MHOKMHM THITY 2

L-meuitki MHoxuHU. IlTpadui MHOXHMHM. HewiTki MHOXWHH THOY 2, IX
3aCTOCYBAaHHS Ha MPAKTHIII.

Jlitepatypa: 3, crop. 483-520.

3aBaanns Ha CPC: iHTepBajIbHO BU3HAYEHI HEUITKI MHOXKHHHU.

HeuiTka Ta JiHrBicTHYHA 3MIHHI

[TonsTTs 3MIHHOT sIK hopmainibHOI Tpikiku. HediTka 3MiHHA ik (popmanbHa Tpiiika.
CywmicHicTh 3Ha4eHHS 31 3MiHHOIO. JIIHTBiCTHYHA 3MiHHA SIK (pOopMasibHA I’ STIpKa.
TepM-MHOXKHMHA JIIHTBICTUYHOI 3MIHHOI. 3B’SI30K CEHCY 3HAU€HHS JIHIBICTUYHOI
3MIHHOT Ta (QYHKIII HaJEKHOCTI HEUITKoi 3MiHHOI. lepapxiuyHa cTpyKTypa
JTHTBICTUYHO1 3MIHHOI.

Jlitepatypa: 2, crop. 121-306.

3apnanns Ha CPC: camocTiiiHO BUBYMTH (hOpMaibHI BH3HAUEHHS JIIHIBICTHYHOL
3MIHHO].

10

OcHoBu HewiTkOI Jioriku. He4iTKi BUC/IOBJIIOBAHHA

Ornsin KIacu4HOi TBO3HAYHOI JIoTiKM. OCHOBHI MpaBWJIa BUBEACHHS B KIIACUYHIN
norimi. [ToHATTS KITacuyHOTrO IMpeauKaTy, Horo BracTuBocTi. Orisia 6araTo3HavYHUX
norik. HeuiTki BucioBmoBaHHs. Kiacu HewiTkux BUCIOBIIOBaHb. [ToHATTS mpo
KBaJTi(hiKOBaH1 BHCJIOBJIIOBaHHS. YmoBHI BHCJIOBJIIOBaHHS. Heuitki
KBaHTH(IKaTOpH Mepiioro poay. JIIHrBicTHYHI MOAU(IKATOPH.

Jlitepatypa: 1, ctop. 220-230.

3aBganns Ha CPC: HeuiTKi KBaHTU(DIKATOPH IPYTrOTO POAY.
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Ha3zBa Temu JneKIlii Ta nmepesik OCHOBHUX MTUTaHb
(meperik AuIaKTUYHUX 3ac001B, MOCWIIAHHS HA JiTeparypy Ta 3aBaaHHs Ha CPC)

11

BuBe/ieHHs1 3 YMOBHUX BHCJIOBJIIOBAHb

Heuitka iMrIurikamis. AKCIOMHM Ta KJaCcl HEYITKMX IMIUTIKamiii. BuBeneHHsa 3
YMOBHHUX BHCIIOBIIOBaHb. METON IHTEPHONAIii JUIS BHUBEACHHS 3 JCKIIBKOX
ITOCHUJIOK.

Jliteparypa: 1, crop. 231-241, 304-316; 3, cTtop. 147-153.

3apnanndg Ha CPC: BuBeieHHS 3 KBaIi(P1IKOBAHMX YMOBHHUX BUCJIOBIIIOBAaHb.

12

Heuirki cucrtemu. CHcTEMH HEYITKOT0 BUBEICHHSA

Ornsin HEYITKUX CUCTEM. ApPXITEKTypa CUCTEM HEYITKOTO BHUBEIEHHA. Pi3HOBUIM
cucteM HeviTkoro BuBeaeHHsA. Cucremu tuny Mamaani ta Tuny CyreHo. Meroau
dazudikarii ta nedasudikarii. [[poekTyBaHHs 6a3u HEUITKUX MMPABUIL.
Jliteparypa: 1, crop. 327-330; 4, crop. 19-58, 91-131.

3aBganns Ha CPC: camMOCTiHHO BUBUYMTH THUIIM CHUCTEM HEUITKOTO BUBEICHHS, HE
PO3MISTHYTI HA JISKITii.

13

MeToan moOya10BH HEYITKUX MHOKUH

[Ipsimi Ta HETIPSIMI METOAM 3 OJTHUM Ta 0aratbma eKCIepTaMu.
Jliteparypa: 1, crop. 280-299; 3, crop. 211-217.

3apnanng Ha CPC: MeTos napHUX NOPIBHSHb.

14

OcHOBH Teopii MOKJIMBOCTEH

OcCHOBHI MOHATTS T€OPii MOXKIMBOCTEN. Mipu HETOYHOCTI 1H(POPMAITIi.
Jlireparypa: 1, ctop. 177-207; 3, ctop. 343-377, 439-454.

3aBaanns Ha CPC: anbTepHATUBHI MAXOU 0 aKCIOMAaTUKH T€OPil MOXKITMBOCTEH.

15

Teopisa MoskInBOCTEH Ta 1i 3B 130K i3 Teopi€o MMOBIpHOCTEH

Teopist MOKITMBOCTEM Ta TeOpis KMOBIPHOCTEN: MOPIBHSAHHS.

Jliteparypa: 3, crop. 378-392.

3aBganus Ha CPC: 3a1iicCHUTH IOPIBHSILHUIN aHAI3 aKC10M TEOpii MOKIIMBOCTEHN Ta
Teopli KMOBIPHOCTEH.

16

3B’A30K Teopil MOKJINBOCTEH I3 HEUITKMMH MHOKMHAMHU

HeuiTki MHOXHWHU SIK PO3MOIIT MOMJIMBOCTEH BIAMOBIAHUX JIHTBICTUYHUX
3MIHHHX.

Jliteparypa: 3, crop. 402413, 439-454.

3aBaanHs Ha CPC: pO3TISHYTH MOHSATTS MOXJIMBOCTI Ta HEOJAMIHHOCTI HEUITKUX
MOIH.

17

HewiTki Ta JiiHiliHI KOHTpOJIEpH

MeTtononorist HeuiTKoro kepyBaHHs. CTaOlIbHICTh HEUITKOTO KEPYBAHHS.
Jlitreparypa: 4, ctop. 227-287, 402-413.

3apmanns Ha CPC: po3risiHyTH METONOJIOTIIO  TMPOEKTYBAaHHS  HEUITKHUX
KOHTPOJIEPIB.

5. IlpakTu4Hi 3aHATTSH
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Ha3Ba Temu 3aHATTS Ta MMEPEiK OCHOBHUX IMUTAHb
(TIepeiK TUAaKTUIHOTO 3a0e3eUeHHS, TIOCHIIAaHHS Ha JITepaTypy Ta
3apranHsa Ha CPC)

IMoHATTS He4iTKOI MHOKMHHU, OCHOBHI XapPaKTEePUCTHKH HEYIiTKHUX MHOKHUH.
IMpunoun po3mmpenHs. Onepanii HaJ HEYITKUMH MHOKHHAMHA

CrannmapTHi omeparlii HaJ HEUITKUMH MHOXWHamu. dopma 3ammcy Ta rpadivHe
300paK€HHSI HEYITKMX MHOKHMH. TOTOKHOCTI B T€Opli HEUITKUX MHOXKHUH. Anbda-
3pi3u. HeuiTki 3anepedyeHHs1, 00’ € JTHAHHS Ta MEPETUHU.

Jlitepatypa: 1, ctop. 11-30, 44-48, 50-88; 2, ctop. 3-28; 3, cTop. 4277, 125-145.

3apnanHg Ha CPC: nmepeBipUTH, YU € OMYKIMMH HEUITKI MHOKUHHU, PO3TJISHYTI Ha
MPAKTUYHOMY 3aHSATTI.

Arperauisi He4iTkux MHOkUH. HeuiTki BigHOmIEeHHSsI

AxcioMu Ta TeopeMu omepaTopiB arperamii HediTkux MHOXHUH. Omepatropu OWA.
[Tpoexii Ta MUTIHAPUYHI PO3IIMPESHHS HEUITKUX BIIHOIIEHb. BiacTuBocTi GiHApHUX
HEYITKUX B1IHOIICHb.

Jlireparypa: 1, ctop. 122-132, 144-149; 3, cTop. 233-260.

3aBgannas Ha CPC: 00YMCIUTH KOMIO3UINIO PO3TISHYTHX HA MPAKTHUIN OiHApHUX
HEYITKUX B1JHOIIIEHD.

HeuiTki ynciaa. IntepBanbHa apupmerunka. Hewitka apudmeruka

[Tpunnunm po3mmpenHs. [IoTy>KHOCTI HEUITKMX MHOKHH. ApruMeTHdH1 ornepartii Haj
1HTepBaJlaMU. ApHU(pMETHYHI Onepallii HaJl HEYITKUMHU YHCIaMU.

Jliteparypa: 1, crop. 102-108.

3aBaanns Ha CPC: po3B’s3aT HEUITKI PIBHSHHSA, PO3TISHYTH B KJIACi.

¥Y3arajibHeHHs] HeYiTKMX MHOKHH

[TobynoBa mrpadpuux MHOXMH. CTaHAAapTHI HEYITKI omeparii Ha IHTepBaJIbHUMU
HEYITKUMU MHOKHHaMU. CTaHIapTHI HEUITKI omepallii HaJ HEYITKUMU MHOXUHAMU
TUIY 2.

Jliteparypa: 3, crop. 483-520.

3aBganas Ha CPC: moOyayBatu mtpadHi MHOKMHHU, aHAJOTIYHI PO3TISHYTHM Y
KJIacl, BUKOPUCTOBYIOUH 1HIII HEYITKI IEPETUHHU.

JIiHrBicT4YHa 3MiHHA

Jlitepatypa: 2, crop. 121-306.
3ananns Ha CPC: 3anucatu opManbHe BU3HAUEHHS JIIHTBICTUYHOT 3MiHHOT «Bik».

Heuitki BucioBawoBanHsa. Kiacu HediTkux BHC/I0BJIWOBaHb. IloHATTA 1npo
kBaliQikoBaHI  BHCJIOBJIBAHHA. YMOBHI  BuCIOBIAWOBaHHA. Heuirki
kBaHTHikaTopu. Jlinregicruuni Mmoaudikaropu

OOGuuClIeHHS CTYMEHs MPaBAONOAIOHOCTI HEYITKUX BHUCJIOBJIIOBaHb. 3aCTOCYBaHHS
JHTBICTUYHHUX MOJIM(DIKATOPIB Ta HEYITKUX KBAaHTU(DIKATOPIB.

Jlireparypa: 1, ctop. 220-230.

3aganus Ha CPC: OOuuciauTH  CTYIMIHb  MPaBIOMOAIOHOCTI  HEYITKOTO
BHCJIOBJIIOBAaHHS, KBaJIi(DIKOBAaHOTO MMOBIPHICHO.
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Ha3zBa Temu 3aHSTTS Ta Mepesiik OCHOBHUX MTUTaHb
(TIepeiK TUAaKTUIHOTO 3a0e3eUeHHS, TIOCHIIAaHHS Ha JITepaTypy Ta
3apranHsa Ha CPC)

BuBeeHHs1 3 yYMOBHHX BHCJIOB/IIOBAHbL. BuBe/eHHs 3 KBaTi(DikOBAHUX YMOBHUX
BHCJIOBJIIOBaHb. MeTo/ iHTepnosiil /it BUBEAEHHS 3 1eKUIbKOX MOCHIOK
BuBenenHns 3 yMOBHHMX BHCIJIOBIIOBaHb IIiJI JI€I0 PI3HUX HEUITKUX IMILTIKAIIM.
3acToCcyBaHHS METOAY IHTEPIOJISIIT O HEUITKOTO BUBEICHHS.

Jliteparypa: 1, crop. 231-241, 304-316; 3, cTtop. 147-153.

3aBaanns Ha CPC: cdopmyntoBaTH mpaBuiia HEUITKOTO BUBEIEHHS ISl CUCTEMU
KOH/TULI1FOBaHHSI TIOBITPSI.

3B’A30K Teopii MOKJIUBOCTEH i3 HEHITKUMH MHOKHHAMH

HeuiTki MHOXHHU K PO3IMOIiJ MOKINBOCTEH BIAMOBIAHUX JIIHTBICTUYHUX 3MIHHHUX.
Jlitreparypa: 1, ctop. 177-207; 3, ctop. 402-413, 439-454.

3aBnanHs Ha CPC: 30yayBaTH poO3MOALT MOKIMBOCTEH IS HEYITKOI MHOKHUHH
«BUCOKHUI YOJIOBIK».

CamocriiiHa po6oTa cTyaeHTa

KutekicTs

HasBa TemMu, 1110 BAHOCUTHCS Ha CAMOCTIMHE OTNpaIlfOBaHHS
rogud CPC

OCHOBHi M0/I0’KeHHSI HEYITKOI MAaTeMATHKH, MPUYMHH MOSIBH Ta 1,5
OCHOBHI €Tanu Po3BUTKY
['panynsapHicTh iHpOpMAaLii.
Jlitepatypa: 3, ctop. 4-15.

IloHATTA HEYiTKOI MHOKMHH, OCHOBHI XapPAKTEePUCTUKHN HEYITKNX 7
MHO:KMH. Onepauii HaJl HeYITKUMHU MHOKHHAMM

OyHKIIIT HAJIGKHOCTI TUITY CUTMOiM, MOJAAHHS HEUYITKMX MHOXHUH 3a
JOTIOMOT010  alib(ha-3pi3iB, AyaJdbHICTh HEYITKHX 3alepeueHb Ta
00’€/THaHb.

Jlitepatypa: 2, crop. 3-28, 3, crop. 125-145.

Arperaiisi HeuiTknx MHO:KMH. HeuiTKi BiTHOIMIEeHHA 5
OO6yMOBJIeH1 HEUITKI BiJHOIIIEHHS, HEUITKE BIIHOIICHHS CyMiCHOCTI.
Jliteparypa: 1, crop. 122-132.

Heuitki ynciaa. IntepBaabna apupmernka. Heuitka apudpmernxa 4,5
Heuitki piBHAHHS.
Jlitepatypa: 1, ctop. 102-108.

Y3arajibHeHHs HeYiTKUX MHOKMH. HewiTKi MHOKMHM THILY 2 3,5
[HTEepBaNbHO BU3HAYEHI HEUITKI MHOXKHHHU.
Jlitepatypa: 3, ctop. 483-501.

OcHoBu HewiTkOiI Joriku. HewiTki Ta ginrsicru4yni 3minni. Heuitki 5
BHCJIOBJIIOBAHHS

dopManbHi  BU3HAYEHHS  JIHTBICTMYHOI ~ 3MIHHOI,  HEYITKI
KBaHTH(IKaTOPH JPYroro poay.

Jlireparypa: 1, ctop. 220-230.
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Ha3Ba Temu, 110 BHHOCUTBLCS HA CAMOCTIHE OTIPAIFOBAHHS

KinbkicTh
roaun CPC

BuBegeHHsi 3 YMOBHHX BHCJIOBIIOBaHb. CHCTeMH HeEYiTKOro 6
BHUBeJIeHHS

BuBenenns 3 kBanmi(iKOBaHMX YMOBHUX BHCIIOBJIIOBAaHb, CHCTEM
HeuiTKoro BuBeaeHHs Llykamoto Ta Jlapcena.

Jliteparypa: 1, crop. 327-330, 3, cTtop. 147-153.

MeToan moOya10BM HEYITKUX MHOKHH 2,5
MeTto1 napHUX TOPIBHSHb
Jliteparypa: 1, crop. 280—299.

OCHOBHI NOHATTSA TEOPii MOKJINBOCTEH 4
ATnbTepHATHUBHI MIAXO0IU 10 aKCIOMATHUKH TEOPii MOKIUBOCTEH.
Jliteparypa: 1, crop. 197-207.

10

3B’A30K Teopii MOKJIUBOCTEH i3 HEHITKMMHU MHOKHHAMH 1,5
[TOHATTA MOKJIMBOCTI Ta HEOAMIHHOCTI HEYITKHUX MMOIIH.
Jlitepatypa: 3, ctop. 439-454.

11

HeuiTki Ta JiHiliHi KOHTpOIEpH 2,5
MeTo010Tis MPOSKTYBaHHS HEUITKUX KOHTPOJICPIB.
Jliteparypa: 4, crop. 227-257.

4. MoniTUKa Ta KOHTPO/Ib

7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHDOrO KOMMNOHEHTA)

[TPABUJIA OPOPMJIEHHA 3BITIB 3 PO3PAXYHKOBUX POBIT

1. 3BIT BUKOHYIOTh Ha apKkymiax popmaty A4.

2. Po3paxyHKoBI poOOTH BHUKOHYIOTBCS 3TiTHO (haillly «IiaH
MPaKTUYHUX 3aHATH». BapiaHT BIiAMNOBiIa€ HOMEpPY B CIHUCKY
IpyIu CTYJEHTA.

3. YMoBa 3amaui mepenucyeTbes Inepes po3B’s3aHHAM. Biamosiab
BUIISIETHCS.

4. Pobora 31a€ThCs Y BKa3aHUH BUKJIaga4eM TCPMiH.

IIpaBu/ia BUKOHAHHA IPYIOBOIO MPOEKTY 3 AucUMILTIHU « HeuiTka-maTremaTuka»

3aBaHHs
1. PeanizyBatu HEUITKY CUCTEMY BUBOY 3 JICSIKOi MPEMETHOI 00J1acTi.

BUKOHYETHCS 3a 3pa3koM noaanum y gekuii Nel1-12

2. IligroryBatu 3BIT 3a pe3yibTaTaMu poOOTH.

Bkazaru cnucok y4acHUKIB

Hanucaru anotaiiro

OnucaTu NOCTAaHOBKY 3ajaul

Bkazaru nitepaTypHi NOCHJIaHHS, SIKI BAKOPUCTOBYBAJIUCH B MPOEKTI
PeanizyBatu marematnuny dopmaizaliito 3aaadi

Omnucatu BC1 €Tany HEYITKOTO BUBOTY



BukoHnaTtu TecTyBaHHS CHCTEMH (CaMOCTIHHO 3aKOyBaTH a00 BUKOPUCTATH
Matlab Fuzzy Tool Box)

e 3poOUTH BUCHOBKH

e Onucatu BHECOK KOKHOTO YUaCHHUKA MIPOEKTY (poJIi Ta 3aa4i)

3. IIpesenryBatu (Power Point) Ta momosictu (10 XB) poOOTY Ha IPAKTHUHOMY
3aHSTTI.

8. Buau KOHTPOJIIO Ta peiTUHIOBa CUCTeMA OLiHIOBaHHA pe3yabTaTiB HaBuyaHHA (PCO)

Po3mo/1in HaBYaIbHOrO Yacy 3a BHAAaMH 3aHATH 1 3aBJaHb 3 JUCHUILUIIHM 3T1IHO 3 pOOOYNM HaBYAIbHHM
[UIaHoMm: taou. 1.

Tabmns 1
Hapuaneuuii | Po3nonin HaBuanpHuX | KoHTpObHI
Jac TOIUH 3aX0aU
Ce MpaKT Cemect
Me aKageM .. | muni oBa
CT |Kpenu inII{i JIekId, 3aHAT MK PIP, ane(:Tau
pTIf romun | At TS CPC P PP, is
P A roJI. i IP
U aKaj.
roJI.
1 3.5 105 36 18 51 1 Ex3amen

Pentunr CTyACHTA 3 KPCAUTHOI'O MOIYJIA CKIIATAa€ThCA 3!

1) GaiB 3a BUKOHAHHS MOJYJIbHOT KOHTPOJILHOI POOOTH;
2) OajiB 3a po3paxyHKOBY POOOTY;
3) OamiB 3a rPyNOBHIA TIPOCKT.

CUCTEMA PEUTUHIOBHUX BAJIIB
1. baam 3a Mooy IbHY KOHTPOJIbHY POOOTY
MonynpHa KOHTPOJIbHA poO0oTa MOALTIEThCS Ha 1Bl 90-XBUIIMHHI KOHTPOJIBHI pOOOTH,
KOJKHA 3 SIKUX MICTUTB 0 5 MPAKTUYHUX 3aBIaHb.

MaxkcuManbHa KUIBKICTE OaliB 3a BIAMOBIAL HAa KOXKHE 3aBIaHHA. 3 OaJIiB.
Kpumepii oyiniosanms:
3 banie — 6i0N0GIOb NOBHA I NPABUNLHA,

2 banie — 6i0N06i0b HENOBHA, NPABUILHA AOO MICIMUMb HE3HAYHI HeMOYHOCMI
1 6anie — 6i0n06i0b HenosHa i HeMouHa,

0 6anie — 8i0n08i0b HenpasuibHA aO0 GIOCYMHSL.

MakcumajibHAa KUIBKiCTB 0aJ1iB 32 MOAYJILHUH KOHTPOJIb!
3 6amiB x 5 3anmt. x 2 KP = 30 6auiB.

2. Banau 3a po3paxyHKoBY po0oTy

MakcumanbHa KUTBKICTh OaliB 3a BIPHO BHKOHAaHY 1 BYACHO 37aHy PO3PaXyHKOBY
poboty - 10 6aJiBs.

Kpumepii oyinrosanus:
10 6anie — 6ionosidi nosHi i npasulbHi;



7 banie — 8i0n0Gioi HenosHi, NPABUILHI AD0 MICMAMb HE3HAYHI HEMOYHOCMI,
5 6anie — 6ionoe6ioi Henoe6Hi i HemouHi,
0 6anie — 8i0n0sidi HenpasuibHi AO0 8IOCYMHI.

banu 3a rpynoBuii npoexkT
MakcuManbHa KUIBKICTh OajiiB 3a BIpHO BHKOHAHHMH 1 BYacHO IIpeACTaBIICHUM

rpynoBuid npoekT - 10 6aJtiB.

B~ w

Kpumepii oyinrosanus:

10 banie — npoexm peanizo8aHo 8IpHO i 8UACHO;

7 6anie — npoexm HenogHull abo MiCmums He3HAYHI HeMOUYHOCMI,
5 banie — npoexm HenosHUll | HEMOYHULL,
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0 6anie — npoexm HenpasuibHUL AO0 8i0CYMHIU.
10. baau 3a BiqnoBiAb HA ek3aMeHi

Ex3amenamniifHuii O1I€T CKIIAJaeThes 3 6 MUTaHb — 2 TEOPETUYHUX Ta 4 MPAKTUIHHX.
BiamnoBias Ha KOKHE TEOPETUUHE 3aMMTAHHS OIIHIOETHCS O Oaramu, BIAMOBIIb HA KOJKHE
NpaKTUYHE 3alUTaHHsA OLiHI0eThes 10 Oanamu.

Kpumepii oyintosanus KodxcHo20 meopemuuno2o 3anumaHts eKk3ameHayiiunoi pooomu.
5 banie — 6i0nosiob BipHA, NOBHA, 00OPe apeyMeHMOoB8aAHA;
4 banie — 6 yinomy 8ionosios GipHa, ale MA€ HeOONIKU,
3 banie — y 8iOnosioi € He3HAYHI NOMUIKU,
2 banu — y 6i0nosioi € Cymmeei NOMUIKU
0-1 b6anie — nemace 6i0nosioi.

Kpumepii oyiniosanus KodxCcHo20 NpaKmuyHo2o 3anumanHs eK3ameHayitiHoi pooomu.:
10 banie — 6i0nosios ipHa, noua, 00OPe apeymMeHmosana,
7-9 b6anis — 6 yinomy 8i0nos6iowv GipHa, ane Mae HeOOIKU,
4-6 banie — y 6i0nosioi € He3HAYHI NOMUIKU,
2-3 banu — y 8ionosioi € Cymmesi NOMUIKU,
0-1 banie — nemae 6i0noeioi.

MakcumajibHa KUIBKICTh 0aJ1iB 32 BiINIOBIIb HA €K3aMeHi:

12.5 6aniB x 4 3anutanHs = 50 6aJiB.
11. Po3paxynok mkauu (R) peliTuHry

CemecTpoBa ckJ1aoBa peTHHTOBOI KAk Rc = 50 0aJ1iB, BoHa BU3HAYAETHCS K CymMa
JOJATHUX OaliB, OTPUMAHUX 332 BUKOHAHHS JOMAIIHLOI KOHTPOJBHOI pOOOTH, MOAYIBHOI
KOHTPOJIbHOT POOOTH, BIAMOBIAI HAa TEOPETHUYHI KOHTPOJIbHI POOOTH, AKTHUBHICTh Ha
MPAKTUYHUX 3aHATTSIX.

Ex3amenarriiitna ckiragoBa peMTHHTroBo1 mkanu Reg = 50 6asiB.

Peiitunrosa mkana 3 aucuumiiau qopiBHIoe: R = Re + Rg = 100 6aJiB.



12. IloTouHa aTecTawisa
Ha mepmriii atecramii (8- THXICHB) CTYACHT OTPUMYE «3apaxOBaHOY, SKIIO HOTO

noTouHu# peiTuHr He MeHIe 12 6aaiB (50 % Bix MakcuMaIbHOT KUTBKOCTI 0alTiB, IKY MOXKE
OTPUMATH CTYACHT JI0 TIEPIOT aTecTarrii).

Ha npyriit arecramii (14-if THXXIEHB) CTYIEHT OTPUMYE «3apaxOBaHO», SIKIIO HOTO
noToyHui peiThuHr He MeHIe 20 6aaiB (50 % BiJl MaKCUMaIbHOT KUTBKOCTI 0alliB, IKY MOKE
OTPUMATHU CTYACHT JI0 APYTrOi aTecTallii).

13. YmoBa AOIYCKY 10 €K3aMEHY Ta BUSHAYCHHSA OIIiHKI/I

HeoOxigHOI0 yMOBOIO JOIMYCKY CTyJIEHTa 1O €K3aMEHY € CEMECTPOBHUI pPEHUTHHT
crynenta (rc) ne menue 40 % Biag Rc, To6T0 He MeHiie 24 6aJjiB. B iHIIOMY pasi cTyIeHT
MOBUHEH BUKOHATU JIOJATKOBY POOOTY Ta MIJBUILUTH CBI1 PEHTHHT.

Cymapnuit peittunr ctyneHta RD Bu3HauaeThCcsi SIK cymMa CEMECTPOBOTO PEUTHHTY
CTyleHTa Ic Ta OamiB I'g, orpuManux Ha ek3ameHi. Ominka (ECTS Ta TpamuiiiiHa)
BUCTAaBJISIETHCS BIAIIOBIIHO A0 3HadyeHHA RD 3rimgHo 3 Ta0iI. 2.

14. Bu3HaYeHHS OIHKHM B YMOBAaX IMCTAHUIHHOI ()OpMH HABYAHHA
CryneHT, skuii HabpaB 3a TOTOYHUI KOHTPOIb MeH1e 30 6aiiB ckianae icnut. lenur

CKJIAJIAa€ThCs 3 JBOX MPAKTUYHUX 3a/lad Ta MOAANbINOI yCHOI cmiBOeciau. OriHka
CTYJICHTY, IKUH HAOpaB 3a MMOTOYHHMI KOHTPOJIb He MeHIe 30 6aliB po3paxoBYEThCS
3a OpMYJIOIO:

50(Rs—24)
Rmax—24 '

50 +

Jle RS — moTounuii 6an ctynenta, Rmax — MmakcuManbHui 0ai 3a ceMecTp.

Tabnus
2
Petimuneosi 6anu, RD Oyinka 3a yHigepcumemcbKo0 WKaai00
95 <RD <100 Bigminno
85<RD < 9% Jyxe nobpe
75 <RD < 84 Jlobpe
65 <RD < 74 3a10BlJILHO
60<RD <64 JlocTaTHBO
RD < 60 He3anoBuibHO
HeBukoHanHS yMOB
JIOMYCKY JI0 CEMECTPOBOTO He ponymeno
KOHTPOJTIO

9. [OopaTtkoBa iHpopmauia 3 gucumnniHm (OCBIiTHLOro KOMNOHEHTA)

IlepeJtik TeOpeTUYHUX MUTAHD, 10 BUHOCATHCH HA ICTIUT:

1. HeuiTKi MHOXHHH.
2. HeuiTka apudmeruka.
3. HeuiTki oneparrii.



HeuiTki BigHOILIEHHS.
HeuiTki Ta JIIHrBICTAYHI 3MIHHI.
HeuiTki BUCITOBIIOBAaHHS.
BuBeneHHs 3 HEYITKUX BUCIOBIIOBAHbD.
Heuitki cuctemu.
CucreMn HEUITKOTO BUBEJCHHS: 3arajibHa apXiTekTypa, etam Qasudikailii, MOIyJb
HEYITKOT'O BUBEIEHHS.

10. CucteMu HEYITKOTO BHUBEICHHS: 0a3a HEUITKUX TpaBuj, etam naedasudikamii. ETanu
PO3POOKH CUCTEM HEUITKOTO BHBEICHHS.

11. Cucremu HeuiTkoro BuBeneHHs Tumy CyreHo Tta llykamoro. BrnactuBocTi cuctem
HEYITKOI'O BUBEIECHHSI.

12. Teopist MOKIIUBOCTEH

13. HeuiTke kepyBaHHSI.
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Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cunabyc):
CKNageHo AoLUeHT, KaHamaaT ¢i3.-maT. Hayk, AoueHT, TpeTUHUK BioneTta BikeHTiiBHa
YxBaneHo Kadeapoto npuknagHoi matematukm (npotokon Ne 7 Big 09.02.22)

MoropyeHo MeToamuHo pagoto pakynbteTty! (npotokon Ne 6 Big 25.03.2022)

1 MeToan4HOo pagoto YHIBEPCUTETY — ANA 3arailbHOYHIBEPCUTETCbKUX ANUCLMUMAIH.
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