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Hassa aucuunatnm
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Cneuianvnicms — 126 Indopmartiiini CHCTEMH Ta TEXHOJIOTIT
Pisenv euugoi oceimu — llepmmii (OakanaBpcbKuii)
Ocsimubo-npodpecinna npocpama — [aopmartiitii CHCTeMH Ta TEXHOJIOTIT
Obcaz oucyunninu —8 xpenutis €KTC, Hugp oucyunninu — OII1.08
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Cmamyc oucyunninu: 000B’s3k0Ba (podeciitHol MmiAroToBKM)
Daxynbmem — [HPopMaIHHUX TEXHOJIOTIH
Kagpeopa — Komm’'1orepHol iHkeHepii Ta iHpopMaIiftHuX cucrem
dopma
= 3aranbHub KinbkicTh roaun CeMecTpOBOro
E: obesr KOHTPOJIIO
: AyYJIMTOPHI 3aHATTS ol 1%
E = =| g &
= > - o &l 8
O 4 T = < 5 =)
5 = E |z |8 |E¢|=|8
o™ [=H =~ = = =% = -~ <
g 5| E E = | EE | EE|EE| 8 21 8
= 33 Q =8 = g = 5 g = ] g 1] o =z =
SISl &) 5| 8| B|SS|8E|82|38| 5|8 5 | &
gleld| & 2| B |2|=2e|25|85|88|z|z| & | B
ol 2 4 6 180 98 32 34 32 82 + +
Pazom IPH | 6 180 98 | 32 34 32 82 1
Posnosisl HaB4yanbpHOT po6OTH Ui 3204HOT (POPMH 3100y TTS OCBITH 3aMOBHIOETHCA 3a ii HASBHOCTI
3] 2] 4] 6 180 18 8 6 10 156 + +
Pazom3®H | 6 180 30 8 6 10 56 1

Hpumimka. 3 napyanbsHOT AMCHMNiNY NepeabaueHa Kypeoa poGoTa, 3MIiCT Ta BUMOTH 10 BUKOHAHHS SKOT
PEryIoIOTLCS BIAMOBIAHUMHI METOJHYHHUMH PEKOMEHIALIAMH.

PoGoua mporpama ckiiajziena Ha OCHOBI OCBITHBO-TIpodeciiinol nporpamu «lHdopmaniiini cucremu Ta
TEXHOJIOTI» 3a cnenianbHicTIO 126 «IHpOpMaIiiiHi CHCTEMH Ta TEXHOJIOTT

Po6oua nporpama ckiajiena e kaHa. ¢i3.-maT.Hayk, jgoueHT Tersna KMCILJTh
TTinnuc apropa(is) Haykosuit cryninb, Buene 3sanns, Iv's, ITTPI3BUIILE agtopa(is)
CxBasieHa Ha 3acifjanti kadepu KoM’ oTepHoi imkeHepii Ta infopmaniiinux cucrem

ITporokon Bix _ 18.08 2025 Ne 1.  3as.kadpenpu A Oubra ITABJIOBA
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Po6Goya nporpama po3risinyTa Ta cXBalieHa BIZHOIO pa/ioio BakylibreTy iHGOpMALiifHIX TEXHOJIOTTH
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3. [losicHIOBa/ILHA 3aIIMCKA

Juctumuiina «MoJiefoBaHHSL CHCTEM» € OJIHIEI0 13 TUCIUILTIH (GaxoBOi MIArOTOBKH 1 3aiiMae MpOBiTHE Micle y
miAroToBMII 3100yBadiB mepmoro (6akamaBpCHKOTO) piBHS BUIIOI OCBITH, 0YHOI (AeHHO1) (1ami — nernoi) popmu 3100y TTs BUIIOT
OCBiTH, SKi HaBYAIOTHCSH 3a OCBITHBO-TIpodeciiiHoo mporpamoro «lH(popMmariifHi CHCTEMH Ta TEXHOJOTI» B MeXax
cnenianpHOCTI 126 «IH(MDOpMAIiiiHI CHCTEMH Ta TEXHOJOTIi».

Ilpepexeizumu — Buma maremaruka (O3I1.01), JTuckperna matematuka (O3I1.02).

Kopexeisumu — MeHemkMeHT NpoeKTiB iH(opMaliiiHux cuctem Ta 6Gisnec-anamituka (OINI1.11), MaremaTuuHi
METOJM JOCIiKeHHS onepaiit Ta npuitHATTA pimens (OI1I1.14)

BiamnoBinHO 10 OCBITHBOI MPOrpaMK AUCIMILIIHA CHPUsiE 3a0e3NeYeHHIO:

Komnemenmuocmeii: 3aTHICT PO3B’s3yBaTH CKJIAHI CIEIialli30BaHl 3a7a4i Ta MpakTHU4YHI mpoOnemu B obiacti
iH(pOpMamiHHUX CHCTEM Ta TEXHOJIOTiH, a00 B MpoIleci HABYAHHS, IO XapaKTEPU3YIOTHCS KOMIUICKCHICTIO Ta HeBH3HAYCHICTIO
YMOB, SIKi HOTpeOYIOTh 3aCTOCYBaHHS Teopiil Ta MetoaiB iHpopmarniitaux Texnomorii (IK); 3maTHiCTE 3aCTOCOBYBaTH 3HAHHS Y
npaktuaaux cutyaiisx (3K 2); 3matHicTh 10 po3yMiHHS TpeaMeTHOI obmacTi Ta mpodeciitnoi misutbHocTi (3K 3) 3matHicTs
BYHTHCH 1 OBoJoAiBaTh cydacHumu 3HaHHIMH (3K 5 3maTHicTh 10 mouryky, 00poOieHHs Ta y3aralbHeHHs iHpOopMaIii 3 pisHIX
qokepen (3K 6); 3narHicTh CHIJIKYBATHCS JAEPKABHOIO MOBOIO 3 MpodeciiiHMX MUTaHb SIK YCHO, Tak i muchMoBo (3K 13);
3naTHICTh PO3B’SI3yBaTH MOCTABJICH] 3a/la4i Ta NPUIMaTH BINNOBIAHI PIlICHHS; BUSBIISTH, CTABUTH Ta BUPILIyBaTH MPOOIEeMH
(3K 14); 3naTHICTb 10 aHANI3Y, CHHTE3Y 1 ONTHUMI3alii iHGOPMAIIHHUX CUCTEM Ta TEXHOJIOTIH 3 BAKOPUCTAHHAM MaTeMaTHYHHX
momeneir i wmeroxiB. (®PK 11); 3paTHiCTh MPOBOJWTH OOYHCIIOBANBHI EKCIIEPUMEHTH, MOPIBHIOBATH pPE3yJbTATH
eKCIIePUMEHTATIbHUX JaHHX 1 oTpuManux pitressb (OK 13);.

NPOZPAMHUX Pe3YIbmamie Haguanusa . 3aCTOCOBYBAaTH 3HaHHS (YHAaMEHTAIBHUX 1 MPUPOJHUYUX HAYK, CHCTEMHOT'O
aHaJIi3y Ta TEXHOJIOT1H MOJIEIIIOBAHHS, CTAaHJAPTHUX aJITOPUTMIB Ta JTUCKPETHOTO aHAi3y NPH PO3B’I3aHHI 3a/1a4 [TPOEKTYBaHHS
i BUKOpUCTaHHs iHpopManiiHux cucteM ta Texuosorid (ITPH 2). TIpoBoautu cucteMHuil aHai3 00’ €KTIB MPOEKTYBAHHS Ta
00TpYHTOBYBaTH BHOIp CTPYKTYPH, AITOPUTMIB Ta CIIOCO0IB mepenadi iHpopmarii B iHGOpMaiHHIX CHCTEMaX Ta TEXHOJOTIIX
(TTPH 4); 3acTocoByBaTH npaBuia opOpMIICHHS POEKTHUX MaTepialliB iHGOPMAIIHUX CUCTEM Ta TEXHOJIOTIH, 3HATH CKJIaJ] Ta
MIOCJIITOBHICTh BHKOHAHHS NMPOEKTHUX POOIT 3 ypaxyBaHHSAM BHMOT BiJIIOBIZHUX HOPMAaTHBHO-TIPABOBUX JOKYMEHTIB IJIS
3anpoBapKeHHs y npodeciiiuiii gisttbrocTi. (ITPH 8); OnintoBaTy OTprMaHi pe3ysIbTaTu Ta apryMEHTOBAHO 3aXHIIATH TPUAHSTI
pilIeHHS; YCBIIOMITIOBATH HEOOXIHICTh HABYAHHS BIIPOIOBIK YChOT'0 XHUTTS 3 METOIO MOTTINOIEHHS Ha0yTHX Ta 3100y TTS HOBHX
(axoBHX 3HaHb, YJIOCKOHAJICHHS KPEaTHMBHOTO MHCIICHHS; SKICHO BHKOHYBAaTH POOOTY Ta JOCSraTH IOCTAaBJICHOI METH 3
JOTpUMaHHSIM BUMOT mpodeciiinoi etuku (ITPH 15);.

Mema oucuyunninu. ®opmyBaHHs y 3100yBadiB BHIIOI OCBITH KOMIICTEHTHOCTEH, HEOOXITHHMX Ui PO3B’SI3aHHS
CKJIaIHUX CIICI[ia/li30BaHUX 3a1a4 y raiay3i iHhOpMamiiHUX CHCTEM, MOB’SI3aHHMX 13 JOCTIHKCHHSIM Ta MPOEKTYBAHHSIM
CKJIaJIHUX CHCTEM, MOTJIMOJICHHS 3HaHb [P0 MPUHIIMIH Ta METOIM MOOYI0BH MOJIejIel, BUKOPHCTAHHS MOJISITIOBAHHS ITiJl 4ac
JIOCIHIKeHHsT  1HpopMaliiHO-00YMCITIOBAIbHUX 00’ €KTIB Ta cucteM, (opMyBaHHS HaBHYOK IIporpamHoOl peaiizaiii
IMITaiHHUX MOJENeH 3 ypaXyBaHHS CyYaCHHX BHMOT JIO NPOTPAMHOTO 3a0e3leveHHs, 30aTHOCTI MPUMaTH OOTPYHTOBaHI
pIlIeHHS B yMOBaX HEBU3HAYCHOCTI Ta 0araTOKPUTEPiaTbHOCTI.

IIpeomem oucyunninu. Metonu moOyI0BH Ta aHATI3y MOJIENICH CHCTEM Pi3HOI IPUPOIH.

3aeoanns Ooucyunninu. OCHOBHUMHU 3aBAAaHHSIMH BHBYCHHS JWCHUIUIIHM «MOJICIIOBAHHS CHCTEM» € OJlep KaHHS
TEOPETUIHHX 3HAHB 3 PO3POOKH MaTEMaTHYHUX Ta KOMIT IOTEPHUX MOJEINeil CHCTEM JOBLTBHOI IPUPOIH, IPAKTHUIHUX HAaBHYOK
CTBOPCHHS Ta BUKOHAHHA IMITallifHIX MOJAEJIEH 3a JOMOMOTOI0 MPHUKJIAJIHOTO IMporpaMHoro 3abesmeuenHs Matlab+Simulink;
HAIpAaIfOBaHHA y CTY/JCHTIB HABHYOK PO3pOOKH €(PEKTHBHUX aITOPUTMIB BUPIIIEHHS CKIIaJHUX 3a7ad.

Pesynomamu naguannua. Ilicas BUBYEHHS IOUCHMIUTIHM 3100yBad OCBITM TOBHMHEH: 3aCTOCOBYBAaTH 3HAHHA
(yHIAMEHTAIPHUX 1 MPUPOIHWYMX HAyK, CHCTEMHOTO aHaji3y, AWCKPETHOI MaTeMaTWKH Ta TEXHOJOTIH iMiTariiifHoro
MOJICTFOBAaHHsI [UIsi PO3B’sI3aHHS 3aj1a4 [IPOEKTYBaHHS Ta BUKOpPHCTaHHS iH(QOpMalidHMX cucTeM. BHKOHYBAaTH CHCTEMHHUI
aHai3 00’€KTIB MOJETIOBAaHHs, OOIPYHTOBYBATH BHOIpD CTPYKTYpH MOJENeH, alrOpUTMIB Ta CIOCOOIB MOAaHHA W 0OpoOKH
iHpopmanii. 3acTocoByBaTH NpaBUiIa OQPOPMIIEHHS NPOEKTHUX MaTepianiB y cdepi MOJETIOBaHHS CHCTEM Ta MPOLECiB, 3HATH
CKJIQl 1 TOCHIJIOBHICTh BHKOHAHHS MOJENIOBAIBHUX POOIT i3 JOTPUMaHHAM BHUMOT HOPMAaTHBHO-TIPABOBHUX JOKYMEHTIB.
O1iHIOBaTH PE3yJbTaTH MOJICIIOBAHHS Ta OOYMCIIIOBAILHUX SKCIIEPUMEHTIB, apI'yMEHTOBAHO 3aXHIIATH NMPHUHHSATI PillIeHHS;
YCBIJOMJIIOBaTH HEOOXIIHICTh HABYAHHS BIIPOJOBIK JKUTTS JJIs1 BJOCKOHAJICHHS 3HAHb 1 HABHMYOK Y c(epi MOJIEIIIOBaHHS; SIKICHO
BUKOHYBaTH poOOTY 3 JOTpUMaHHSAM BUMOT npodeciiHoi eTuky.



4. CTpyKTypa 3a]iKOBUX KPeIUTiB JUCHUILTiHA

KinbpkicTh rogun, BigBegeHux Ha:
Jenna ¢popma 3aouHna ¢gopma
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OCHOBHI 3aca/iil MOJICJIFOBAHHSI CUCTEM 4 8 4 10 2 26
MaTeMaTI/I‘{H% METOU pu 10 20 12 o5 4 4 4 78
MOJICTIFOBaHHI
MogentoBaHHsI CHCTEM Pi3HOI NPUPOIH 18 6 20 47 2 2 4 52
Pazom: 32 34 32 82 8 6 10 156
5. IIporpama HaBYAJbHOI TUCHUILTIHA
5.1 3micT JekuiliHOro Kypcey
IepeJik Jiekniii 1JIs1 CTYAEHTIB dennoi GpopmMu 3100yTTH OCBITH
Jlexrist Iepenik TeM NeKIiii Tomun
Cucremn i mopesi. Knacudgixanis
1.OCHOBHI IIOHATTSI Ta BU3HAYCHHS TEOPil CUCTEM
2 .Knacudikarnis cucrem
3.ITonsTTs Moneni
4.BnactuBocTi Mojenei
5.®yHk1ii Mogeri.
1 6.Knacudikamis Ta crmocodu npeacraBieHHsS Moaeneid. CTpyKTypa MoJemnei. 2
7.01711 METO/1iB MO/ICIIOBAHHS: aHAIITHYHE, YUCENIbHE, IMiTaIliiiHe, CTATUCTUYHE, HATYPHE.
8. CTpykTypHO-(pyHKI[IOHAIEHE Ta IMITaIlliifHe MOICTIOBAHHS.
9.Komm’toTepHe MOZEIOBaHHS.
10.MaTtemaTu4He MOJIEIIOBAHHS.
11.Bubip MeTomy MOJIeIOBaHHSI.
Jlitepatypa: [1—5]
MatemMaTu4Hi Moaeai. AHANITHYHMI Ta yMceJbHMI po3B’si30k. CyTHiCTh YHCeIbHHUX
METOaiB
1. CyTHICTh YHCETbHUX METO/IB. 3araibHi MOHATTS
2 2. XapaKTepUCTUKN YHCEITbHUX METO/IIB 2
3. [Toxubka po3B'sI3Ky
4. IToxnOKa OKPYTJICHHS y XO/i PO3paxyHKIiB Ha KOMIT'TOTEpI 3 IUIaBaOYOI0 KPAIKOI0
5. MaremMaTu4Hi TaKeTH
Jliteparypa: [1—75]
Po3B’s13aHHs HeliHITHUX PIBHSIHDb 3 OJHI€I0 3MIHHOIO.
1. Meron noaiy HaBMia
2. Meron xopa
3 S 2
3. Moaudixkariii metona HeroToHa
4. Metoa mpocTuXx iteparii
5. Mero i po3B’si3aHHS anreOpaiYHuX PiBHIHD
Po3p’s3aHHsa cucTeM JdiHiHHMX i HeJiHiiiHUX piBHAHB. OGUYMCIeHHS XapaKTEePHCTHK
MaTpulb
1. ITpsaMi Ta iTepariiiHi METOAM PO3B'A3aHHS CHCTEM JIHIHHNX anreOpaiuyHuX piBHAHB
4 2. Po3B's13aHHS cUCTEeM JTiHIHHUX PiBHSAHB BEJIMKOi PO3MIPHOCTI . 2
3. YncenbHI METOIM PO3B'I3aHHS HETIHIHHUX PIBHSHD
4. YncenbHi METOIM PO3B'A3aHHS CHCTEM HEJIIHIHHUX PIBHSHb
5. UncenbHi METO1 OOYNCIICHHS BIACHUX 3HAYCHB 1 BJJACHUX BEKTOPIB MaTpHUII
Jliteparypa: [1—75]
YmnceanHi MeToan Ha0nmxeHHsl PyHKIIA. AlpokcuMAais,
1.IToHATTS anpokcuMariii
5 2. MeToJ1 CKIHYCHHHX Pi3HUIIb 2
3. MeTton HaMEHITUX KBaAPATiB JJIs anpoKcuMaltii GyHKITiH
Jliteparypa: [1—D5]
6 IHTepmoALiA Ta eKCTPANOJISIINisT 2




1. [TocranoBka 3axadvi. [IoHATTS iHTEPIONALIIT
2. Inrepniosis JiHIHA Ta KBaJApaTHYHA. .

3. InTepnonsiuiiauii noniHom Jlarpamka

4. Inrepniossiniiinuii noninoM HetoToHa

5. CrumaiiH-1HTePIOJISIIS

6. [ToHATTS eKkcTpanoAmii GpyHKIiH
Jlitepatypa: [1—5]

YuceanHe audepennioBanHsg Ta iHTerpyBaHHsi ¢yHkuii. YuceabHe iHTerpyBaHHf
audepenuiaJsHUX PiBHAHDb

1. YncenpHe nmudepeHIiroBaHAS QyHKIIH

2. UncenbHe iHTErpyBaHHS (QYHKIIIH

3. PosB's3anns 3ama4i Ko st 3Bu4aitHux audepeHnialbHIX PiBHIHD

4. baraToKpoKoBi METOM PO3B'sI3aHHS 3BHYaliHUX JU(epeHIiaTbHUX PiBHIHB
5. HesiBHI MeTotn pO3B'si3aHHS )KOPCTKUX 3ana4 Komri

6. KpaiioBi 3agaui 1uist 3BU4aifHUX TUQepeHiaJbHuX PiBHIHbD

7. UncesbHI METOIU PO3B'sI3aHHS IHTETPAJIbHUX PiBHIHB

8. Meroan matemMaTn4HOI (hi3UKH

Jlirepatypa: [1—5]

Mope/1l0BaHHSI BUNIATKOBUX BeTHYUH

1.O3HaYeHHS BUIMIAQAKOBOT BETMYMHH Ta 11 3aKOHY PO3IOILTY

2.BrmactuBocTi (GyHKIIT pO3MOILTY BHITaJKOBOT BEIIMIHHU

3.YucnoBi XapaKTEpPUCTHKN BUNIAAKOBUX BETHIHH

4. OcHOBHIi 3aKOHH PO3MOALTY IUCKPETHUX Ta HENEPEPBHUX BUIAJKOBUX BEIUINH
5. I'enepaTopu BUIAIKOBUX YUCEI

6.MojenoBaHHsI CUCTEMHU BUIAJKOBUX BEITHUNH

Jlitepatypa: [1—5]

CraTucTH4YHe MO/IETIOBAHHS

1.I1apHa niniitHa perpeciiina Mo

2. [NapHa HeniHilHA perpeciiiHa MOACTb

3. MHOxV1HHa JliHIl{Ha perpeciiiHa MoJielb
4. HemniHiitHI MHOKUHHI perpeciiiHi Moaemi
Jlireparypa: [1—75]

10

CroxacTHYHe MO/IEJTIOBAHHS.

1. IToToxu mmomii

2.I'pannyHi TeopeMH Teopii MOTOKIB

3. JluckpeTHUI MapKiBCHKHII MPOIIeC 3 HETIEPEPBHUM 4acoM

4. TudepenmnianpHi piBHIHHESA KomMmoroposa

5.CrauioHapHHI pPeXUM.

6.I'panryHi HMOBIPHOCTI CTaHIB CUCTEMHU

7. BunakoBi mpolecu B CHCTeMax MacOBOTO 00CITyTOBYBaHHS
8.Kuacuoikariist cuicteM MacoBoro o0CIyroByBaHHs
9.IToka3zHuKH ePEeKTUBHOCTI CHCTEM MacOBOT0 00CIyTrOBYBaHHS
Jlireparypa: [1—5]

11

ImiTaniiine MoaenoBaHHA

1. JlomiNpHICTh BUKOPUCTAHHS IMITAI[ITHOTO MOICTFOBAHHS

2. MeToau NpOeKTyBaHHS IMITAIlITHUX MOJIeIIeiH

3. ®opmyIoBaHHS MPOOIEMH Ta 3MICTOBHA ITOCTAHOBKA 3a/1a4i

4. Po3po0iieHHs KOHLIENTYaJIbHOT MOJIEi

5. Po3po0iieHust cTpyKTYpHOI CXeMH iMiTaniiHOT MoJielli Ta onucy (QYHKIIOHY BaHHS
6. [Tporpamua peasizaiis iMiTamiiHOT MO

7. ABTOMaTH3aMig IPOTrpaMyBaHHS ,

8. IlepeBipka JOCTOBIPHOCTI i IPABMIIBHOCTI iMITallifHIX MOAETEH

Jlireparypa: [1—5]
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JuckpeTHi Ta HenmepepBHi Moaesi (O MPUKIAAiB Ta OCHOBHHX 3ajad, hopMaizartis)
1. CyTHICTh aBTOMATHOTO ITiIXOTy

. MonemoBanus MammH [locTa i Teropuara

. Komn'torepHe MoentoBaHHs HelipoMepex

. Meroj KIIITUHHUX aBTOMATIB

. [ToHATTS PO MyJIBTHATCHTHHUN TT1JIX1]T

. Mogerni, siki HOTpeOyrOTh BUPIILIECHHS anreOpaidyHuX piBHIHb

. YucenpHe po3B’s3aHHs 3BUYaHUX AU(EPCHIIaTEHUX PiBHIHbD

. [Ipuknanu po3s's3aHHs 3BUYAHHUX TUPPIBHIHD YUCCIEHUMH METOAAMHU
. KpatiioBi 3agadi 11 3BU4aiiHuX TuepeHIiaTbHUX PiBHSHD

10. Meroau uncenpHoro inrerpysannst  Jliteparypa: [1—5]

O 0 1N U h WLWIN
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Konuenrtya/bHi 3acaam B raiy3i 3acTocyBaHHSI IITYYHOT'O iHTEJIEKTY
1. IcTopist pO3BUTKY IITYYHOTO iHTEIEKTY




2. HarpssMKu IOCIIZPKEHB B raity3i IITYYHOTO 1HTEJICKTY
3. Henoniku i npoGieMu Cy4acHOTO IITYYHOTO 1HTEJIEKTY
Jliteparypa: [1—75]
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MopeJii nogaHHs 3HAHb
1. lIpencraBieHHs 3HAHB
2. Mogeni nogaHHs 3HaHb
3. [lponykuirHi MoAEI

4, CeMaHTUTHI Mepexi

5. @peiimu

Jlirepatypa: [1—b5]
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Heiiponni mepe:ki.

1. IcTopist HEHPOHHUX MEPEX

2. Monenb (yHKIIOHYyBaHHS HEHpOHA TOJIOBHOTO MO3KY.

3. lTy4yHi HEHPOHHI MepeXi NPSIMOTO MOUTHUPEHHS.
4.CTpyKTypHa Oprasizauisi IITYYHUX HEHPOHHUX MEPEK.

5. OnHomapoBi mepexi. OqHomapoBuii nepcentpon Po3endinarra.
6. baraTomrapoBi Mepexi.

7. HaBuaHHS mTy49HOI HEHpOHHOT Mepexi. Kpurepii omiHKH SKOCTI HAaBUaHHS
8. IIpaBuna HaBYaHHA.

9. Ipuknanu ¢popmamizalii 3agad.

Jlireparypa: [1—5]
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ExcneprHi cucremu

. I[ToHSATTS PO €KCIEepTHI CUCTEMU

. I[logaHHs Ta BUKOPUCTAHHS 3HAHb B €KCIIEPTHUX CHCTEMaX

. Meroau nomyky pimens B EC

. BUCHOBKH 111010 MOXKITHBOCTI Ta TONUIHLHOCTI cTBOpeHHsT EC

. Konnenmii ta eramnyu po3poOKu eKCIIEPTHUX CHCTEM

. BUCHOBKH 111010 MO>KITMBOCTI Ta JOIIBLHOCTI cTBOpeHHst EC

. Meromoorist oiepkaHHs 3HaHb JUIS A1IarHOCTYBAIBHHUX Ta MPOTHO3yBalbHUX EC
TEXHOJIOTIYHUX MPOIIECiB

Jlireparypa: [1—75]

~No ok, whN

3azanom.
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IlepeJik orjasigoBuX JeKUil A1 CTYAEHTIB 3a0unoi gopmu 3100yTTH OCBITH

Jlexmis

[lepenik TeM ek

T'ogun

Cucremu i moaesi. MatemaTu4Hi Mogesi. AHATITHYHMI TA YUCEJbHUH PO3B’A30K
1.OCHOBHI IOHATTS Ta BU3HAYCHHS TEOPii CUCTEM

2.Knacudixkamis cucrem

3.Ilouarrsa Mmoxeni

4. BracTHBOCTI Moieei

5.®yuk1uii moneni.

6.Knacudikaris Ta crocodu npeacraBieHHs Moaeneid. CTpyKTypa MoJelei.

7.0r71s1 METOIB MOJICTIOBAHHS: aHAJIITHYHE, YHCENIbHE, IMITaI[ii{He, CTATUCTUYHE, HATYypHE.
8. CTpykTypHO-(YHKI[IOHATIbHE Ta IMiTaIliiiHe MOJETIOBAHHS.

9.Komm’ toTepHe MOJICITIOBAHHSI.

10.MaTemaTH4YHEe MOJCIIOBAHHS.

11.Bubip MeToy MOJCITIOBaHHS.

12. CyTHIiCTh YHCENBPHUX METO/IB. 3arajbHi MOHATTS

13. XapaKkTepucTuK! YUCEILHIX METOIB

14. TToxnbka po3B'a3Ky

15. IToxn0Oka OKpyIIeHHs y X0/1 PO3paxyHKiB Ha KOMIT'TOTEpI 3 IUIaBal0Y0I0 KPAIKOIO0
Jlireparypa: [1 — 5]

MarteMaTH4YHi METOIU TPU MO/AETIOBAHHI

1.Metoau po3B’si3aHHS HEJIHIHHUX PIBHAHB 3 OAHIEI0 3MiHHOIO

2. Metony po3B’3aHHS CUCTEM JIiHIHHKX 1 HeJIHIHHUX piBHSHb. OOYHCIEHHS XapaKTePUCTHK
MaTpHUib

3. YncenbHi METOIM HAOIMKEHHS (DYHKITI.

4. YncenbHe nqudepeHLiOBaHHS Ta iIHTErpyBaHHs (QyHKII.

5. UncenbHe iHTErpyBaHHs IU(EpeHIiaTbHAX PIBHSIHb

6. CraTicTHYHE MOAEITIOBAaHHS

Jliteparypa: [1—75]

CroxacTuuHe Ta imiTaniiine MoeoBanHsA. CHcTeMH MacoBOro 00CIyroByBaHHS
1. [Toroku noaiit

2.I'paHnuHi TeopeMu Teopii MOTOKIB

3. IucKkpeTHU MapKiBCHKUM MPOIIEC 3 HETIEPEPBHIUM YaCOM

4. JlndepenmianpHi piBHsIHHS KoMoTropoBa




5.CranioHapHHUH pPeXUM.

6.I'pannyHi HMOBIPHOCTI CTaHIB CUCTEMHU

7. BumasikoBi IporecH B CHCTEMax MacoOBOTO 00CIyroByBaHHS
8.Kutacuoikarist cucteM MacoBOro 00CIIyroByBaHHS
9.IToka3HUKH epEeKTUBHOCTI CHCTEM MacOBOI'0 00CIyTrOBYBaHHS

MonesiroBaHHSI CHCTEM Pi3HOI mpupoan
1.Mogeni nogaHHs 3HaHb
2.ExcniepTHi cucteMun

4 3. Heiiporni mepexi
4. Bio-inspired mozeni
Jlitepatypa: [1—D5]
Pazom
5.2 3micT 1a00paTOpPHUX 3aHATH
Iepestik 1a60paTOPHUX 3aHATH JJIsl CTYACHTIB dennoi popmu 3100yTTH OCBITH
Howmep Tema 1a00paTOPHOTO 3aHATTS Topuna
1 Ocnosu pobotu B MatLab 4
2 IIporpamyBanns B makeri Matlab 4
3 Po3B’s3aHHs NMiHIMHKUX 1 HENMiHIHUX PIBHAHP Ta 1X CHCTEM YHCENPHUMH MeTomaMu. OOUncIieHHS 4
XapaKTEePUCTUK MATPHUIb
4 ATIpoKCUMaIIis, IHTePIIOIIALIS Ta eKCTPATIOIIIIS 4
5 IarerpyBanns. UncenbHe nudepeHIitoBaHHS Ta iHTETPYBaHHS 4
6 [TobymoBa perpeciitHux Moaenei 4
7 CrBOpeHHs JoTiko-apupMeTHuHuX Moaene B nogatky Simulink. CrBopenns moneni CMO B 4
Jqoaatky Simulink
8 CTBOpeHHS iHTENEKTyalbHOT HEHPOHHOT Mepeski 3a normomoroio Deep Learning Toolbox 4
9 ITicyMKOBE 3aHATTS 2
Pazom 34
Iepenik J1abopaTOPpHUX 3aHATH VIS CTYAEHTIB 3a0unoi popMu 3100y TTs 0CBITH
Howmep Tema 1a00paTOPHOTO 3aHATTS Tl'onun
1 Po3B’s13aHH TiHIMHAX 1 HEMHIHAX PiBHAHP Ta iX CHCTEM YHCETbHUMH MeTogaMu. O0UnCIeHHS 2
XapaKTEePUCTUK MATPHUIIb
2 ATpokcUMallis, IHTEePIIOIALIS Ta eKCTPANoALis. YnucensHe TU(epeHITIFOBAHHS Ta IHTETpYBaHHI 2
[ToOymoBa perpeciiiHux mozeneii. [HTerpyBanHs qudepeHIlHIX PiBHIHD
3 CrBopeHHs Joriko-apupmernaHux Mojesei B goxatky Simulink. Cteopenns mogeni CMO B noaatky 2
Simulink
Pazom 6
5.3 3micT npakTHYHMX 3aHATH
Iepesik NpaKTHYHKUX 3aHATH 1JIs1 CTYAEHTIB dennoi GopmMu 3100yTTS OCBITH
Howmep Tema npakTUYHOTO 3aHITTS T'ogun
1 3amadi MOJEIIOBaHHS 2
2 3aja4i MoJIesIFOBaHHS 2
3 IIpsimi Ta iTepaniiHi MeTOIM PO3B'sI3aHHS CUCTEM JIIHIHHUX anreOpaidyHuX PiBHIHbD 2
4 [Ipsimi Ta iTepamiiiHi METOIM PO3B'sI3aHHS CUCTEM JIiHIMHUX anreOpaiyHuX PiBHIHD 2
5 YucenpHi MeTou HaOmmkeHHs GyHKIIH. CriaifH-1HTepHOJISIis 2
6 YucenpHi MeTou HaOmmkeHHs GyHKIIH. CriaifH-1HTepHOJISIis 2
7 UncenpHe u(epeHIlIOBAHHS Ta IHTETPYBaHHS 2
8 YucenpHe nudepeHIliIOBAHHS Ta IHTCTPYBaHHS 2
9 MozesroBaHHs CHCTEM MacoOBOT'O 00CITyroByBaHHS 2
10 MoemoBaHHS CHCTEM MacOBOT0 00CIyrOBYBaHHS 2
11 MoesroBaHHsI CUCTEM Pi3HOI NpUPOIH 2
12 MoesioBaHHsI CUCTEM Pi3HOI NpUPOIH 2
13 MonemnroBaHHst 6araTonapoBoi HeHPOHHOI Mepexi 2
14 MonemnroBaHHst 6araTonapoBoi HeHPOHHOI Mepexi 2
15 MeTo/1 eKCHEPTHUX OLIIHOK 2
16 MeTo eKCIIEPTHHX OIIHOK 2




Pazom | 36

Ilepesik NpaKTHYHNUX 3aHATH ISl CTYACHTIB 3a0unoi GopMu 3100yTTH OCBiTH

Howmep Tema 1a00paTOPHOTO 3aHATTS Topun
1 IIpsiMi Ta iTeparifidi MeTo M pO3B'sI3aHHS CHCTEM JIIHIHHUX aJIreOpaidyHuX PiBHIHDb 2
2 UwncenbHi MeToM HaOMKeHHs QYHKIIH. CrutaliH-1HTEPITOJISIIIIS 2
3 UncenpHe nudepeHITitoBaHHS Ta iIHTErpyBaHHS 2
4 MonentoBaHHS CHCTEM MacOBOTO OOCIyTOBYBaHHS 2
5 MonemoBaHHS CHCTEM Pi3HOI IPUPOAN 2
Pazom 10

5.4 3micT camocriiinoi (y T.4. iHINBiTyaabHO0i) podoTH 3100yBaya BUILOI OCBITH

CamocriitHa poboTa cTyIeHTiB ycix (GopM 3M00yTTS OCBITH IOJIATA€ Y CHCTEMAaTHYHOMY OIPAIIOBAHHI MIPOTPAMHOTO
MaTepiary 3 BIAMOBIMHUX JDKepen iH(opMarlii, MAroTOBLI M0 MPAaKTHYHUX 3aHATH, MIATOTOBIN O BUKOHAHHS 1 3aXHCTY
nabopaTopHUX podiT, KOHTPOIBHHUX POoOiT. KpiM IIOTO 10 MOCTYT CTYACHTIB CTOpiHKA HABYAIBHOI TUCIUILTIHA Y Moy IbHOMY
CepeIOBHUIII I HABYAaHHS, J¢ po3MileHi Poboya mporpaMa AUCIUILTIHE Ta HEOOX1THI JOKYMEHTH 3 1l HABYAJIbHO-METOAMYHOTO

3a0€e3meyeHHs.

CryneHTn 3a0unoi hopmu 3700yTTsI OCBITH BUKOHYIOThH L€ W KOHTpOJIbHY poOoTy. Bumoru no i BuKOHaHHs Ta
BapiaHTH BU3HAYAIOTHCSI METOANYHUMHU PEKOMEHIAIISIMU IO BAKOHAHHS KOHTPOJIBHUX POOIT, SIKi KOXKHUI CTYA€HT OTPUMYE Ha
kadeapi y mepion HacTaHOBHOI cecii. KpiM 1bOT0 10 MOCIYT CTYJCHTIB CTOpiHKa Kadeapu Y MOAyIbHOMY CEPEIOBHMII s
HaBYaHH, Ae po3MimmeHi Poboda mporpama qUCIUILTIHY, BapiaHTH KOHTPOJIBHUX POOIT Ta HEOOXiAHI MaTepiaiy 3 11 HaBYaJIbHO-
METOANYHOTO 3a0e3IeUeHHS Ta KOHTPOJIIO Pe3yJIbTaTiB HaBYaHHS.

3MicT camMOCTiiiHOI poOOTH CTYIeHTIB dennoi dopmu 3100yTTsI OCBITH

Howmep TmxHs 3MicT caMOCTiiHOT pOOOTH Kinbkicts rogun

1 OmnpantoBaHHA TeOpeTHYHOro Matepiamy 3 T1, MiATOTOBKA 1O HMPaKTHYHOTO 5
3aHATTsI Nel, miaroToBKa 0 BUKOHAHHS J1abopaTtopHoi pobitu Nel.

2 OmpariioBaHHsl TeOpeTHYHOTO Marepiany 3 T1, miAroToBka 10 MPakTUYHOTO 5
3aHsTTs Ne2, miAroTOBKA J10 3aXUCTY J1abopaTopHoi pobitu Nel

3 OnpamtoBaHHs TeOpeTH4HOro matepiainy 3 T1, mMiAroTOBKA 10 MPAKTHYHOTO 5
3aHsTTsl Ne3, miAroToBKA JI0 BUKOHAHHS JlabopaTtopHoi pobiti Ne2

4 OnpamtoBaHHs TeOpeTH4HOro Matepiany 3 T1, miaroroBka 0 NPaKTHYHOTO 5
3aHsTTs. Ned, miAroTOBKA JI0 3aXUCTY J1abopaTopHoi pobiTu No2

5 OrmnpaioBaHHs TEOPETUYHOro Matepiany 3 T2, mArotoBka J0 MPaKTHYHOTO 5
3aHsTTs Neb, miAroToBKa /10 BUKOHAaHH JlabopaTtopHoi pobitu Ne3.

6 OnpatoBaHHs TEOPETUYHOro Matepiany 3 T2, miaroroBka J0 NPaKTHYHOTO 5
3aHATTs NeB, miIroTOBKA 710 3aXUCTY JIA00paTopHOi podiTh Ne3

7 OnpaioBaHHs TEOPETUYHOrO Matepiainy 3 T2, miaroroBka J0 NPaKTHYHOTO 5
3aHATTs Ne7, miArOoTOBKA 10 BUKOHAHHS J1abopaTtopHoi pobitu Ne4.

8 OmnpantoBaHHsS TEOPETUYHOro Matepiainy 3 T2, mroroBka 10 NPaKTHYHOTO 5
3ansTTsi Ne8, miaroToBka J1o 3axucty jgabopatopHoi pobitu Ned

9 OnpamntoBaHHsS TEOPETUYHOro Matepiainy 3 T2, miAroroBka J0 NPaKTHYHOTO 5
3aHATTs. Ne9, miAroTOBKA JI0 BUKOHAHHS JlabopaTtopHOi pobiTi Ne5.

10 OmnpamntoBaHHsS TEOpETHYHOro Matepiainy 3 T3, mAroroBka 10 NPaKTHYHOTO 5
3ansTTsi Nel0, migroroska o 3axucty gaboparopHoi poditi Ne5

11 OnpantoBaHHs TeopeTH4HOro Matepiainy 3 T3, mAroroBka 10 NPaKTHYHOTO 5
3ansTTs Nell, migroroBka g0 BUKOHAHHS J1abopaTopHOi pobitu Neb.

12 OmnpantoBaHHsS TEOpEeTUYHOro Matepiainy 3 T3, mAroroBka 10 NPaKTHYHOTO 5
3asATTs Nel2, miaroroBka /10 3axucTy jgaboparophoi poditu Ne6

13 OnpartroBaHHs TeOpeTH4HOro Marepiany 3 T3, miAroroBka 10 NPakTUYHOTO 5
3ansTTs Nel3, mi;roToBKa 10 BUKOHAHHS JIa00paTopHOi pobitu Ne7.

14 OnparttoBaHHs TEOPETUYHOro Matepiany 3 T3, miArotoBka 0 NPaKTHYHOTO 5
3aHATTSI NeB, miAroToBKa 10 3aXUCTY JIA0OpaTOpHOi podith Ne7

15 OnpalfoBaHHs TEOPETHIHOr0 marepiaixy 3 T3, MAroToBKa M0 MPAKTUIHOTO 6
3aHATTs Neb, miaroToBKa 10 BUKOHAHHs jaboparopHol pobitu Ne8.

16 OnpalfoBaHHs. TEOPSTUYHOTO Marepiany 3 T3, MArOTOBKA M0 MPAKTHIHOTO 6
3aHATTS NeB, miAroToBKa A0 3aXUCTY JIA00paTOpHOi podiTh Ne8

Pazom 82

3MicT caMOCTIHHOT poO0TH 3100yBaviB BUIIOT OCBITH, SIKI HABYAIOTHCS 32 3@04HOI0 (HOPMOIO 3100y TTSl BUILOI OCBITH,
HOJISATae y BUKOHAHHI y TOBHOMY 00cs131 yCiX BUAIB poOiT BianosigHo 10 Po6o4oi nporpamu HaB4YaIbHOT AUCUMIUIIHY, 30KpEMa:
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caMocTiiiHa poOoTa HaJ 3aCBOEHHIM TEOPETUYHOIO MaTepialy; BUKOHAHHS y BiIITOBIHUX CEMECTpPax KOHTPOJBbHUX POOIT Ta
IHIIMX 1HAMBIAyaJbHUX 3aBAaHb, NependaueHnx Poboyolo nporpamoro; miAroToBKa 70 IOTOYHOTO Ta CEMECTPOBOrO KOHTPOJIIB
B IIEpioJl NpOBEICHHS JlabopaTopHO-eK3aMeHaliHuX ceciii Tommo. JleTanpHime mporpamMa JUCLMIUTIHU Ta 3aBIAaHHS Ui
caMocTiitHoi po0oTH 3700yBayiB BHUIOi OCBITH, SIKI MOEIHYIOTh HAaBYaHHS 3 BHPOOHHUIITBOM, BHMKJIAICHO Y MeETOIMYHHMX
pEeKOMEHAAIAX 3 JUCHUIUTIHY JUIA ITi€] KaTeropii 3100yBadiB

6. TexHoJiorii Ta MeTOAM HABYAHHS

[Iporiec HaBYaHHS 3 OUCHUILTIHM IPYHTYETHCS Ha BUKOPHUCTaHHI TPAJUIiIHHUX Ta CYYacCHHX TEXHOJIOTIiH Ta METOIB
HaBYaHHS, 30KpeMa: JIEKLI1 (3 BUKOPUCTaHHSIM METO/IIB Bi3yaizalii, IpoOJIeMHOro i IHTEpPaKTUBHOTO HABYAaHHSI, MOTHBAI[IHHUX
npuiiomiB, iH(opManifHO-KOMYHIKallilHUX TEXHOJIOTIH); TPaKTUYHI 3aHATTS (3 BUKOPHCTaHHSAM IHCTPYKTYBaHHS,
JIEMOHCTPYBaHHsI, PO3B’s3yBaHHs THUIOBHX 1 MPUKIAAHUX 337a4, aHaNI3y KeWCiB, CUTyaliiHUX 3aBJaHb, €JIEMEHTIB JUCKYCIl
TOLIO); Ja0OPaTOpHi 3aHATTS (3 BUKOPHCTaHHSIM METOJIB KOMII IOTEPHOTO MOJICIIOBAHHS, METOJIB MPOEKTHOI MisSUIBHOCTI,
MOSICHEHHS, JHUCKYCis TOIIO); caMocCTiiiHa po0OoTa (OmpalifoBaHHS TEOPETUYHOTO Marepiany, MiATOTOBKAa 1O BHKOHAHHS
NPaKTHYHUX POOIT, MIATOTOBKA J0 BUKOHAHHS 1 3aXMCTy J1aOOPATOPHHUX POOIT MOTOYHOrO Ta MiJCyMKOBOI'O KOHTPOIIO), 3
BUKOPUCTAHHAM 1H()OpPMAIiiTHO-KOMIT FTOTEPHHUX TEXHOJIOTIH Ta TEXHOIOTiH AUCTAHIIHHOTO HABUYAHHS.

7. MeToau KOHTPOJIIO

[ToTouHMIT KOHTpONb 3AIHCHIOETBCA MiA Yac ayAWTOPHUX JIAOOPAaTOPHHMX 3aHATh, a TAaKOX Y IHI MPOBEACHHS
KOHTPOJIbHUX 3aXOJIiB, BCTAaHOBJIEHHX POOOYOI0 IMPOrpamMolo 1 rpadikoM OCBITHBOTO MpOLECY, B T.4. 3 BHUKOPHCTaHHSIM
MopaynsHOTO cepenoBuIna i HaB4aHHs. [Ipy IbOMY BUKOPHUCTOBYIOTHCSI TaKi METOM OTOYHOT'O KOHTPOJIIO:

— OL[IHIOBAHHS PE3yJIbTaTIB 3aXHCTY J1aOOPaTOPHUX POOIT;

— OL[IHIOBaHHS KOHTPOJbHUX POOIT.

— YCHE OIMTYBaHHs Iepe]] JOIYCKOM JI0 Ja0OpaTOPHOTO 3aHATTS;

— OL[IHIOBaHHS KOHTPOJBHUX poOIT (BiAMOBiAHO 10 rpadika MpoBeAeHHs J1abopaTOpHO-eK3aMEeHAIHHUX ceciil A

CTYJICHTIB 3a049HOI (hOpMHU).

[Ipy BHBEOCHHI MiACYMKOBOI CEMECTPOBOi OLIHKH BpPaxXOBYIOTBCS PE3YJbTAaTH SK IOTOYHOTO KOHTPOJIIO, TaK i
MiJICYMKOBOTO KOHTPOJIIO, SIKAH MPOBOIUTHCS 3 YCHOTO MaTepiady AWCIUILTIHK 3a OijleTaMu, MOMEepeaHbO PO3pOOICHUMH i
3aTBEpXKCHUMH Ha 3acifiaHHi kadenapu. 3100yBad BUIOI OCBITH, SIKMI HaOpaB 3 OyAb-KOTO BHY HaBYAJIbHOI pOOOTH, CyMy
OaiB HIOKYY 3a 60 BiICOTKIB Bi/I MAKCHMAIIEHOTO 0aiy, He 00nYCKAEMbCA IO CEMECTPOBOTO KOHTPOJIIO, TOKHA HE BUKOHAE 00CST
pobotu, nepenbavenuit Pododoro mporpamoro. 3mo0yBay BHINOT OCBITH, SKHi HAOpaB MO3UTHBHUH cepeIHbO3BaKeHHH 0ai (60
BIZICOTKIB 1 OLbLIE BiJ] MAKCUMAIILHOTO Oally) 3 YCiX BHIB OTOYHOTO KOHTPOJIIO 1 HE CKJIAB ICIIUT, BBAXKAETHCS TAKUM, KU
Mae akazeMidHy 3a00proBaHicTh. JIikBigallist akageMiyHOT 3a00ProBaHOCTI i3 CEMECTPOBOIO KOHTPOJTIO 3IIHCHIOETHCS Y MEPio
eKk3aMeHariifHoi cecii abo 3a rpadikoM, BCTAHOBIICHIM JEKaHATOM BiIMoBimHO 10 «IlooskeHHS PO KOHTPOJIb 1 OIiHIOBaHHS
pe3yJbTaTiB HaBYaHHs 300yBauiB BUIIOT OcBiTH Y XHY».

8. [oaiTnKa IUCHMILTIHA

[MoniTnka HaBYaJIbHOI MUCLUIUIIHMA 3arajioM BHM3HAYAEThCS CHCTEMOIO BHMOI JI0 3/00yBaua BUIIOi OCBITH, IO
nependavyeHi YMHHUMH TOJIOKEHHSAMH YHIBEPCUTETY MpPO OpraHi3aililo i HaBYaJbHO-METOAWYHE 3a0e3NEeYECHHS OCBITHBOTO
nporecy. 30KpeMa, MPOXOPKEHHSI IHCTPYKTaXy 3 TEXHIKHA Oe3IeKH; BiJABITyBaHHS 3aHATH 3 JUCHHUILIIHUA € 000B’SI3KOBHM. 3a
00’€KTMBHUX TIPUYMH (MIATBEP/DKCHUX JIOKYMEHTAJIbHO) TEOPETHMYHE HABUAHHS 3a IIOTO/DKCHHSAM i3 JIEKTOPOM MOXKE
BiOyBaTHCH B OH-JTalH PEXUMi. Y CIIITHE ONaHyBaHHS AUCIMILIIHM i HopMyBaHHS (PaXOBUX KOMIIETEHTHOCTEH 1 MPOrpaMHHUX
pe3yJbTaTiB HaBYaHHS Iepeadavyae HeoOXiAHICTh MiITOTOBKH JI0 J1a00PAaTOPHOTO 3aHATTS (BUBUCHHS TEOPETUYHOTO MaTepiary
3 TeMH pOOOTH, IOIEPEIHIO MiJrOTOBKY NMPOTOKOIY POOOTH, MiJrOTOBKY O YCHOTO ONHUTYBAHHS JUIS JOIYCKY IO 3aHSTTS
(maBeneni y MeTOOMUHUX PEKOMEHJAIISMX A0 JJAOOPAaTOPHUX 3aHATH)), aKTHBHO MPALIOBATH HA 3aHATTI, AKICHO MiArOTYBaTH
3BIT, 3aXMCTHTH PE3YJIbTATH BUKOHAHOI poOOTH, OpaTH ydacTh Y AMCKYCISIX IOJO0 MPUHHATHX KOHCTPYKTUBHMX PILIEHb NPHU
BUKOHaHHI 3/100yBayamMu J1ab0paTOPHUX POOIT TOILO.

3m00yBadi BHIOI OCBITH MalOTh JOTPHUMYBATHCS BCTAHOBJICHUX TEPMiHiB BUKOHAHHA BCiX BH[IB HaBYaJIHHOI pOOOTH
BIZIOBiTHO 710 poO0Y0i MporpaMu HaBYAIBHOI AUCHUIUTIHU. TepMiH 3aXuCTy J1ab0paTOpHOI POOOTH BBAXKAETHCS CBOEYACHUM,
SKIIO CTYAEHT 3aXUCTUB ii Ha MOTOYHOMY ab0 HACTYHNHOMY ITiCNIsi BUKOHAHHS poOOTH 3aHATTI. IlpomyineHe npakTHyHEe
(;mrabopaTopHe) 3aHATTS CTYACHT 3000B’ I3aHUH BiANIPAIIOBATH Y BCTAHOBJICHUH BUKJIa1adeM TEPMiH, aJie He Ti3Hille, HiXkK 3a ABa
THXKHI IO KiHIS TEOPETHYHUX 3aHITh Y CEMECTPi.

3acBO€HHS CTYAEHTOM TEOPETHYHOIO MaTepialy 3 JUCLUIUIIHM OLIHIOETHCS 32 Pe3ysIbTaTaMu ONUTYBaHHS Mij 4ac
HNPaKTUIHNX Ta JJAOOPATOPHUX 3aHATH, KOHTPOJIBHOI pOOOTH.

3100yBay BWINOI OCBITH, BHKOHYIOYH JabopaTopHy poOOTYy 3 NIHUCHHUILUIIHM, Ma€ JAOTPHUMYBATHUCSA TIOJITHKH
JI00podYecHOCTI (3a00pOHEHI CNUCYBaHHs, IUIariaT (B T.4. i3 BHUKOPHCTAHHSIM MOOITBHUX JAEBaiciB)). Y pa3i BUSABICHHA
MOPYILICHHS MOJITUKU aKaJeMidyHol J00podecHOCTI B Oy/b-sIKHX BHJIaX HABYAIBGHOI poOOTH 31100yBad BHUIIOT OCBITH OTPUMYE
HE3aJJ0BUIbHY OIIIHKY 1 Ma€ IMOBTOPHO BHKOHATH 3aBIAaHHS 3 BiANOBIAHOI TeMH (BUIY poOOTH), IO TMepemdadeHi poOodoro
nporpamoro. bynb-siki hopmu nopynIeHHs aKajeMidyHOT JOOPOUYECHOCTI He 0OnYCKalomucs.

VY Mexax BHBYEHHsS HaBYaJIbHOI AMCHMIUIIHM 3100yBayaM BHINOI OCBITH nepeadauyeHO BU3HAHHS 1 3apaxyBaHHS
pe3yNbTaTiB HaBYaHHS, HAOYTUX NUIIXOM HehOpMaJbHOI OCBITH, IO PO3MIIIECHI HA MOCTYMHHUX IUIATPopMax, siKi CIPHUSIOTH
(hopMyBaHHSI KOMIIETCHTHOCTEH 1 TIOTJIMOJICHHIO PE3yJIbTaTiB HAaBYAHHS, BU3HAYEHUX POOOYOI0 MPOTPaMOI0 JUCIHILIIHH, a00



3a0e3Me4yr0Th BUBUCHHS BiIMOBIAHOT TeMU Ta/abo BHAY PoOiIT 3 mporpaMu HaBYAIbHOT AUCUMILTIHY (HeTanbHie y [TonoxeHHi
PO TIOPSZIOK BU3HAHHS Ta 3apaxyBaHHs pe3yJbTaTiB HaBYaHHA 3100yBadiB BUIIOI ocBiTH y XHY).

9. OuiHOBaHHS pe3yJIbTATIB HABYAHHSA CTY/IEHTIB Y ceMecTpi

OriHfOBaHHS aKaJIeMIYHUX IOCSATHEHb 3700yBada BWINOI OCBITH 3IIMCHIOETHCA BiamoBimHo n0 «IlomoxkeHHS Tpo
KOHTPOJIb 1 OLIIHIOBAHHS pe3yJbTaTiB HaBYaHHs 3700yBaviB BuIIoi ocBiTi y XHY». IIpn noTouHOMY OLIiHIOBaHHI BUKOHAHOT
3100yBaueM poOOTH 3 KOXKHOI CTPYKTYPHOI OAWHHMII 1 OTPUMAHUX HUM PE3yJIbTaTiB BUKJIaAad BUCTABIISIE HOMY NEBHY KiUJIbKICTh
OamiB i3 BcraHOBICHHX P000UY0r0 TporpaMoro st IOro BHIY poboTH. IIpu 1ipOMy KOXKHA CTPYKTypHA OTUHHIIT HABYAIBHOL
poboTtu Moske OyTH 3apaxoBaHa, SKIIO 3700yBad Habpas He MeHIIe 60 BiICOTKIB (MiHIMANBHUHN PiBEHB IS TIO3UTHBHOI OI[IHKH)
BiJl MAaKCUMaJIbHO MOJKJIMBOI CyMH 0aliB, MPU3HAUEHOT CTPYKTYPHIH OJMHHUIIL.

[Ipu omiHIOBaHHI pe3yNbTaTiB HaBYAaHHSA 3400yBadiB BHUIIOI OCBITH 3 OYyIb-AKOTO BHIy HABYAIBFHOI poOOTH
(cTpyKTypHOI OTMHMIII) pEKOMEHAYETHCS BUKOPUCTOBYBATH HABECHI HIDKUE y3arajJbHEeHI KPUTEPii:

Tabauus — Kpurepii ouinioBaHHSI HABYAJBLHUX J0CATHEHDb 3100yBaya BUILOI OCBITH

Ouinka Ta piBeHb
AOCSATHEHHS
3100yBayeM

3amsianosanux ITPH ra
copmoBannx

KOMIIETEHTHOCTeil

BinminHO (BHCOKWI) 3m00yBay BHIIOI OCBITH TJIMOOKO 1 Y TIOBHOMY 0OCS31 OMaHyBaB 3MiCT HABYAIILHOTO MaTepiaiy,
JIETKO B HBOMY OPIEHTYETHCS 1 BMIJIO BUKOPUCTOBYE IOHATIMHUWI amapar; ymie HOB’s3yBaTd
TEOpil0 3 TPAKTUKOW, BHPIIIYBaTH TNPAKTHYHI 3aBJaHHS, BIIEBHCHO BHUCIOBJIIOBATH 1
OOTIpYHTOBYBAaTH CBOi CY/DKEHHs. BigMmiHHA oOIliHKa mepeadadvae JIOTIYHUN BHKJIAL BiIMOBIII
MOBOIO BUKJIaJaHHs (B yCHiH ab0 y mUCbMOBIi opMmi), IeMOHCTpYe sIKiCHE 0(OpMIIEHHS poO0TH
1 BOJIOAIHHS CrEliajJbHUMM IPWIaJAaMH Ta IHCTPYMEHTaMH, INPHUKIAJIHHUMHU IpOrpamMamH.
3n00yBau He BaraeThCs MPH BUIIO3MIiHI 3alMTaHHS, BMi€ POOMTH JETaJbHI Ta y3aralbHIOHOYi
BHUCHOBKH, JIEMOHCTPY€ TPAKTHYHI HABWUYKMA 3 BHpIMICHHA (aXxOBHX 3aBIaHb. lIpu Bimmosimi
JIOITYCTHB JIBIi—TpH HECYTTEBI HOXUOKU.

Ho6pe (cepemHiii) 3mo0yBay BHUIOI OCBITH BUSBUB IIOBHE 3aCBOEHHS HABYAIBHOTO MaTepiary, BOJIOIE MTOHATIHHIM
arapaToM, OPiEHTY€ETHCS Y BUBYEHOMY MaTepialli; CBIJIOMO BUKOPHUCTOBY€E TEOPETHUYHI 3HAHHS IS
BUPIIICHHS MPaKTHYHUX 3a[a9; BUKIAJ BIiAMOBiNI TpaMOTHUH, ane y 3MicTi i (opMi BiamoBini
MOXYTh MaTH MicIlé OKpeMi HETOYHOCTi, HEWiTKi (pOPMYIIOBAHHS IPABHJI, 3aKOHOMIpHOCTEH
Tomo. BigmoBins 3m00yBaua BHUIOI OCBITH OyAyeThbCs Ha OCHOBI CaMOCTIHOTO MHCIICHHS.
3100yBau BHIIOT OCBITH Y BiJIIIOBIJIi JIONYCTHB JIBI—TPU HECYMMEGI ROMUIIKU.

3a10BIIbHO 3n00yBau BUIIOI OCBITM BHUSBHB 3HaHHS OCHOBHOI'O IPOrpaMHOro Marepiany B 00Cs3i,
(mocraTHii) HEOoOX1THOMY JJIsl TIO/INIBIIOT0 HABYaHHS Ta IPAKTHYHOT IISUILHOCTI 32 MPOQECi€r0, CIIPaBISIEThCS
3 BHKOHAHHSIM TPAaKTHUYHMX 3aBIaHb, MependaueHux IporpaMoro. Sk mpaBuio, BiATOBiAb
3100yBaya BHIIOI OCBITH OyIyeThCs Ha PiBHI PENPOJYKTHBHOTO MUCJICHHS, 3700yBay BHILO]
OCBITH Ma€ CJ1a0Ki 3HaHHS CTPYKTYPH HaBUYJIbHOI JAUCUMIUIIHH, JIOITyCKAa€ HETOYHOCTI 1 cymmeei
noOMuUAKU Y BIJTIOBIJlI, BaraeThcs IIPH BIAMOBIII HA BUO3MiHEHE 3anuTaHHs. PazoM 3 ThMm, HaOyB
HaBHYOK, HEOOXIJHHMX Il BUKOHAHHA HECKJIAJHUX INPAKTUYHUX 3aBJaHb, SKi BiANOBINAIOTH
MIiHIMAJIBPHAM KpPUTEPISIM OIHIOBaHHS 1 BOJIOJI€ 3HAHHSMH, IO JO3BOJSIOTH HOMY IIif
KEpiBHUIITBOM BHKJIaJlaua YCYHYTH HETOYHOCTI Y BiJITOBIJI.

Y3arajbHeHuUii 3MicT KpuTepisi OLiHIOBAHHS

HeszanosiinsHO

.y 3100yBau BHIIIOT OCBITH BUSIBMB PO3pi3HEHI, O€3CHCTEMHI 3HaHHS, HE BMi€ BUAUISITH TOJOBHE 1
(HemocratHiit)

JPYTOPSIIHE, JOIMYCKAEThCS TTOMWIIOK y BU3HAUCHHI MOHATH, MEPEKPYIYE IX 3MICT, XaOTHYHO 1
HEBIIEBHEHO BHKJIAJIA€ MaTEPiall, HE MOXE BUKOPUCTOBYBATH 3HAHHSI TIPH BUPIIIICHHI IPAKTHYHUX
3aBaHb. SIK IPaBWUIIO, OIIHKA «HE3aJ0BIILHO» BUCTABISETHCS 3100yBadeBi BUIOT OCBITH, KU
HE MOJKe TIPOIOBKUTH HaBUaHHS 0€3 101aTKOBOT pOOOTH 3 BUBUCHHSI HABUAJIHHOI JUCITUILTIHY.

CTpyKTYypyBaHHSI TMCIUILTIHM 32 BUIAMH HABYAJIbHOI POOOTH i Ol[iHIOBAHHS Pe3yJIbTATIB HABYAHHS CTYJEHTIB JIEHHOT
¢opmu 3100yTTH OCBiTH Y CcemecTpi

AynutopHa po6oTa ‘ KonTpoasbHi 3axonn CemecTpoBHii KOHTPOJIb
yemeepmuii__cemecmp
JlabopaTopHi podoTu Ne: Kontponbna poboTa:
1 | 2 | 3 ] 4[5 ] 6] 7 | 8 T1-3 T som Gatin
KinbkicTs 6amiB 3a B HaBUAIBHOI POOOTH (MiHIMYM-MaKCUMYM )
35 | 35 | 35 [ 35 | 35 | 35 | 35 | 35 12-20 24-40 50.100°
24-40 12-20 24-40
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Hpumimku: “3a nabpany 3 6yap-1K0Oro BULY HaBYaJILHOI pOOOTH 3 IUCIMILIIHY KiJbKiCTh 6ajIiB, HMKYE BCTAHOBIECHOTO
MiHIMyMy, 37100yBad OTPHMY€ HE33J0BUILHY OIIIHKY 1 Mae€ ii mepe3aaTd y BCTaHOBJICHHH BHKJIagadeM (JIIEKAaHOM) TEPMiH.
[HCTHTYIIiHA OIliHKAa BCTAaHOBIIOETHCS BiAMOBIAHO M0 Tabuuili «CHiBBiZHOIIEHHS iHCTHUTYUiiHOT IKAJM OUiHIOBAHHA i
mkaJgu oninoBanasa EKTCy.

OuiHoBaHHA pe3yJbTATIB 3aXHCTY Ja00paTOPHOL podoTH

BukonaHa ¥ odopmiieHa BiJIIOBIIHO 10 BCTAHOBJIEHMX METOANYHUMH PEKOMEHAALIsIMA BUMOT J1abopaTopHa poboTa
KOMIUIEKCHO OI[IHIOETHCS BHKJIAJAadeM TpH 11 3aXUCTi 3 ypaXyBaHHAM TaKHX KPHUTEPiiB: CaMOCTIHHICTh Ta MpPaBWIBHICTH
BUKOHAHHS; IOBHOTA BIJINIOBI/I Ta 3HAHHS IHCTPYMEHTIB Ta METOJIiB IHTEJIEKTYaJIbHOTO aHaNi3y (KiIacudikais, Kiactepusaris,
MIPOTHO3YBaHH ) ISl BUPIMICHHA 33124 00pOOKH 9aCOBHX PSIIiB Ta 300pakeHb; BMiHHA OyIyBaTH MaTeMaTHIHI MOZEI 00’ €KTIB
JIOCJIJI’KCHHS, TOTOBHICTH JI0 CHCTEMHOTO aHAJIi3y JiJIsl OOIpYHTYBaHHs BUOOPY CTPYKTYPH, aJITOPUTMIB i TapaMeTpiB;

Pe3ynbTar BUKOHAHHSA 1 3aXUCTY 3100yBadeM BHUIIIOT OCBITH KOKHOI JIaOOpaTOPHOi pOOOTH OIIHIOETHCS BiATIOBITHO 110
tabmui KpurepiiB oriHIOBaHHA HAaBYAIBHUX JOCATHEHB 3100yBada BUIIOI OCBITH.

YV BUNAAKY BUSIBIICHHS 37J00yBadeM piBHS 3HaHB, HIDKIOTO HiXK 60 BiICOTKIB BiJf MAKCHMAaJIbHOTO Oalry, BCTAHOBJICHOTO
Pobodoro mporpamoro s KOXKHOI CTPYKTYPHOI OAWHMUII, TabopaTopHa poboTa oMy He 3apaxoeyembca 1 s ii 3aXUCTy BiH
Mae JeTallbHille ONpalloBaTH MaTepial 3 TeMHU pOOOTH, METOIMKY 11 BUKOHAHHS, BUIIPABUTH Ipy01 IOMUIIKU Ta IIOBTOPHO BUITH
Ha I 3aXMCT y IPU3HAYCHUN I LIbOTO BUKJIAAYEM 4ac.

OuiHOBaHHS KOHTPOJIbHOI podoTH

KontposbHa pobdota, nependadena Po6o4oro nmporpamMoro, CKIamaeThes i3 4 MUTaHb, KOXKHE 3 SIKUX € PIBHOZHAYHHM.
[TutanHs 111 KOHTPOJIBHOI poOOTH OOMpalOThCs 13 3amponoHoBaHMX B NMyHKTI 10 PoGouoi mporpamu Binnosiae Ha KoxxHE
MUTAHHS OI[IHIOETHCS B 3 10 5 GaniB 3rigHo KputepiiB OIiHIOBAaHHS, HABEJACHUX BHUIIE. 3a BCIO KOHTPOJIbHY pOOOTY 3100yBay
Moke oTpumartu Bia 12 mo 20 6ami

3m00yBad BUKOHY€E KOHTPOJIFHY pOOOTY MIICBMOBO HA TEPEIOCTAHHROMY 3aHATTI. [Ipy oTpuMaHHI HEraTUBHOI OLIHKH (Bif
0 1o 11 GaJtiB) KOHTPOJIBLHY CJIiJ] IEPE3AATH HA OCHAHHbOMY AYOUIMOPHOMY 3aHAMMI 3 TUCITUTLUTIHY.

Po3noain 0aJ1iB npy oliHIOBAHHI 3aBIaHb KOHTPOJIbHOI po00TH

Howmep nutanus 1 2 3 4
KinmpkicTs 6ainiB (MiHIMyM-MaKCUMYM) 3-5 3-5 3-5 3-5
KinmpkicTh oTpuMaHuX 0aitiB (BCHOTO) 12-20

CTpyKTYpYBaHHA TUCUHMIJIIHU 32 BUIAMHI HABYAJILHOL PO0OTH i Ol[iHIOBAHHSA Pe3y/bLTATIB HABYAHHS
CTY/IEHTIB 3204HOi ¢opMu 3700yTTs OCBITH

VR . CemecTpoBH
AyauTtopHa po6oTa Camocriiina, inauBinyaasHa poéora # KOHTPOS Pazom
JlaGoparopHi pobotr” Ne: KontpossHa pobota Tenur Cyma
1 2 | 3 SIKicTh BUKOHAHHSI 1 3aXUCT pOOOTH GariB
Kisnpkicth 6aiiB 3a KOKHUN BHJ] HABYAILHOT pOOOTH (MIHIMYM-MaKCUMYyM)
6-10 | 6-10 | 6-10 12-20 30-50
-1
18-30 12-20 30-50 60-100

Ipumimia. “Bumoru 110 OLIHIOBAHHS TAGOPATOPHIX POOIT CTy/IEHTA-3a09HUKA AHATIOTIYHi BUMOTaM, TII0 TIPE/T’ TBIFOTECS 710 3100yBadiB OCBITH IEHHOT GOpMH

OuiHlBaHHSA KOHTPOJILHOI po00TH 3100yBaYiB, sIKi HABYAIOTHCS 32 3209HOI0 (POPMOIO 3100YTTH OCBITH

KontponsHa pobota mependadac BUKOHAHHS TPhOX 3aBIaHb — JIBA TEOPETHYHMX 1 OHE — MpaKTHYHE (TpaKTHYHE
3aBJaHHs Nependavae NPOEKTYBaHHS JeTaneil BepXy abo Hu3y BUpoOy). CTpyKTypy 3aBJaHb y KOHTPOJBHINH POOOTI 3aeKHO
BiJl OCOOJMBOCTEH MUCIMILTIHU BU3HAYAIOTH PO3POOHUKH poO0OYOi Mporpamu i3 3aTBEpKEHHSIM X Ha 3acigaHHi kadeapu.
BapiaHTn KOHTpOJBLHHX pOOIT 1 3MICT 3aBJlaHb HaBeJleHO Y MeTOqUYHNX PEeKOMEHALIsNX I0 BUKOHAHHS KOHTPOJIBHOI pOOOTH.
IIpu omiHfOBaHHI KOHTPOJBHOI POOOTH BPAXOBYIOTHCSA: IOBHOTA BIANOBiZi HAa TEOPETHYHI NUTAHHS;, SKICTh BUKOHAHHSI
MPaKTUYHOTO 3aBJaHHs; 3aXUCT. KOXKHE 3 TEOpETHYHHUX MUTAHb OLIHIOETHCA Bix 3 g0 5 OamiB, a mpaktuune 6-10 Oamamw,
3arajibHa cyma 0aJiiB Ha MO3UTHUBHY OILIHKY CTaHOBUTH Bix 12 mo 20.

Tadauusa — Po3noain 6aniB npu ouiHoBaHHI 3aBJ1aHb KOHTPOJILHOI podoTn Po3nmoain 6aniB npu ouiHoBaHHi 3aBI1aHb
KOHTPOJbHOI podoTn

KinbkicTb 6aJ1iB /1151 IEBHOI0 PiBHsI JOCSITHEHHS Pe3yJIbTATIB HABYAHHS
Buau 3aBaannb - P "
JocraTHiii Cepenniid Bucoknii
Teopernune nmutanuas Ne | 3 4 5
Teopernune nmurasus Ne 2 3 4 5
IIpakTU4HEe 3aBAAHHS 6 8 10
Pazom 12 16 20

KoxHe 3aBmaHHsI KOHTPOJIBHOI poOOTH 3100yBava BUIIIOT OCBITH OIIHIOETHCS BUKJIAAadeM 3 BUKOPUCTAHHSAM TaOJIHIII
KpUTEPIiB OIIHIOBaHHS HaBUYAJBHHUX JOCATHEHHb 3700yBada BHIIOi OCBITH (100 BU3HAYCHHS JTOCTATHHOTO, CEPEIHBOTO Ta
BHCOKOT'O PiBHS IOCATHEHHs 37j00yBaueM 3aruiaHoBanux [IPH Ta chopMoBaHMX KOMITIETEHTHOCTEIH).
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[MincymkoBa cemecTpoBa OLIHKA 33 IHCTUTYLIHHOIO MmKaiolo i mkanoro €KTC Bu3HauaeThCsi B aBTOMaTH30BaHOMY
peXKHMMI TICIIT BHECEHHS BHKJIanadeM pe3yJbTaTiB OIIHIOBAHHS y OajaX 3 yCiX BHIIB HaBYAJILHOI POOOTH IO €IEKTPOHHOTO
KypHasty. CHiBBiIHOIIEHHS IHCTHTYLIHHOI IIKaJM OliHIOBaHHSA 1 mkanu oniHtoBaHHd €KTC HaBeneni Hwx4e y TaOmuLi
«CIiBBIIHOIIEHHSD.

CemecTpoBUil iICITUT BUCTABIISIETHCS, SIKIIO 3arajbHa cyMa OaliiB, Ky HaOpaB CTYAEHT 3 JUCLUILIIHYU 32 pe3yJIbTaTaMu
MOTOYHOT'O KOHTPOJIIO, 3HaXOAUTHCS y Mexax Bij 60 mo 100 Gaunis. [Ipu npoMy 3a IHCTUTYLIHOIO IIKAJIOIO0 CTABUTHCS OILHKA
«BIIMIHHO/OOpE/3a10BITBHOY, a 3a mKkano €EKTC — OykBeHe MO3HAYCHHS OIIHKH, 110 BiMOBIA€ HAOpaHii CTYJICHTOM CyMi
OaiB BiAMOBIIHO 10 Tabnuili CriBBiTHOIICHHS.

Tabauus — CniBBigHOIIeHHS iHCTHTYNiiiHOT KA ouiHIOBaHHS i mikaau ouninoBanaa €EKTC

. . Incruryuiiina ouinka (piBeHb HOCATHEHHS 300yBadeM BUIIOT OCBITH 3aITAHOBAHUX
Ouinka PeiiTunrona . - .
. pe3ybTaTiB HABYAHHS 3 HABUAIBHOI AUCIUILTIHI)
€KTC mKkaJja oanis . - = .
Zagik Icnut/nudepenniioBanuii 3aiik
Biominno/Excellent — Bucokumii piBeHb OCSTHEHHS 3aIUIAHOBAHHX
A 90-100 pe3ynbTaTiB HaBYaHHS 3 HABYANBHOI AWUCHUIUTIHH, IO CBiJYUTH MPO
i 0e3yMOBHY TOTOBHICTH 3m00yBada g0 TOHANBIIOTO HAaBYaHHA Ta/abo
e npodeciiiHoi MisTbHOCTI 32 paxom
B 83-89 s JoopelGood — cepenniit (MakCHMambHO IOCTaTHIi) pPiBEHb MOCSITHEHHS
= 3aIJTAaHOBAHUX PEe3yJIbTATIB HABYAHHS 3 HABYAIBHOI TUCLUILIIHN Ta TOTOBHOCTI
C 73-82 § JI0 TIO/IAJIBIIIOTO HaBYaHHsI Ta/abo mpodeciiHol aisuibHOCTI 3a haxom
o
D 66-72 3aoosinvnolSatisfactory — Haseui MiHIManbHO JOCTAaTHI Ui MOJAIBIIOTO
E 60-65 HaBYaHHSA Ta/abo mpodeciiiHoi AisITBHOCTI 32 (haXxoM pe3yNnbTaTH HABYaHHA 3
) HaBYAIBHOT JMCIHUILTIHH
o Heszaooginbno/Fail — Hwuska 3amaHoBaHMX pe3yJbTaTiB HABUAHHSA 3
EX 40-59 g HaBYaJIbHOT TUCHUILTIHU BiICYyTHs. PiBeHb HaOyTHX pe3y/bTaTiB HABYaHHS €
§ HEIOCTaTHIM IS TOHAJbIIOT0 HAaBYaHHS Ta/ab0 mpodeciiHOi MisIBHOCTI 3a
<
§ haxom
F 0-39 s HesaoosinbnolFail — Pe3ynbratu HaBUaHHS BiICYTHI

10. ITuTaHHA A9 CAMOKOHTPOJIIO pPe3yJbTATIB HABYAHHSA

Hoeo~NogakwnpE

11. BuGip MeTOAy MOAETIOBaHHS.
12. CyTHICTh YHCEIBHUX METO/IB.

13. XapaKTepuCTUKH YUCETbHUX METOIIB

14. TloxnOka po3B'sI3Ky
15. TloxnOka OKpYIJIEHHS y X0l pPO3paxyHKiB Ha KOMIT'TOTEpI 3 TUIaBaIOYOI0 KPAIKOIO
16. MaremaTn4Hi HakeTH
17. Ilpsmi Ta iTepaniliHi METOIM PO3B'I3aHHS CHCTEM JIIHIHHMX anreOpaiyHuX piBHSHb
18. Po3B's3aHHA cHCTEM JIIHIHNX PiBHSHB BETUKOI PO3MIPHOCTI .

19. YucenbHi MeTOAM PO3B'SI3aHHs HENIHIHHUX PIBHIHb

20. YwucesnbHi METOM PO3B'SI3aHHS CUCTEM HEJIIHIMHUX PIBHIHB

21. YwucesbHi METOAM OOYUCIICHHS BJIACHUX 3HA4Y€Hb 1 BJIACHUX BEKTOPIB MATPHIII

22. TlocranoBka 3aj1a4i. [IOHATTS anpokcuMaliii Ta iHTeprosiii

23. Meroj HaiiMeHIINX KBapaTiB IS anpokcuMarii GpyHKIin

24. THTepIOALIs JiHifHA Ta KBaApaTHYHA..

OCHOBHI TIOHSTTSI Ta BU3HAYEHHS TEOPil cUcTEM
Knacudixkamis cucrem
TTousaTTs Monenm
BiactuBocti Monenei
OyHKIIIT MOETT.
Krnacudikaris ta crrocodu npeacrasieHHs Moaenei. CTpyKTypa MoJieIeit.

Ormsg METOIIB MOJICITIOBAHHS: aHATITHIHE, YHCEIIFHE, IMITalliifHe, CTATHCTUYHE, HATYPHE.
CrpyKkTypHO-(pYHKIIOHATBHE Ta iMiTaI[iiiHEe MO/ICTIOBAHHS.

Komm’toTepHe Mo/ieTIOBaHHS.
0. MaremaTH4yHE MOJEIIOBAHHS.

25.
26.
27.
28.
29.
30.
31.
32.
33.

Inrepnionsuiiiamit noninom Jlarpamxka

IHTepnonsuiiiamii noxiaoM Herorona

CrutaiiH-1HTEPITOIIALLIS

[onsTTs excrpanonanii GyHKuind

YucenbHe nudepeniroBants QyHKIiNn

YucenbHe iHTErpyBaHHs (QYHKIIH

PosB'szanns 3agadi Komri s 3sn4aitHux audepeHmiaabHuX piBHAHD
BaraTokpokoBi MeTO M pO3B'A3aHHs 3BUIAMHUX AU(EPEHITIATEHUX PiBHSIHD
HesiBHi MeTOAM PO3B'sI3aHHS XKOPCTKUX 3amad Komri
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34. Kpaiiosi 3agaui A 3BUYaiHUX AUQEPEHIIaTbHUX PIBHIHB

35. YucenbHi METOAM PO3B'sI3aHHS IHTETPAILHUX PIBHSHBb

36. Meroau MmaTeMaTu4HOI (Di3HKH

37. O3HayeHHS BHIAJIKOBOI BEJIMYMHU Ta ii 3aKOHY PO3IOALTY

38. BmacTtuBocTi pyHKIIT po3moAiTy BUAIKOBOI BETHIINHA

39. YmcnoBi XapakTepUCTUKN BUMAIKOBUX BEIINIHH

40. OcHOBHI 3aKOHHU PO3MOIITY JUCKPETHHUX Ta HETIEPEPBHHUX BHUITAIKOBUX BEITMYNH

41. T'enepaTopu BUNAJKOBUX YHCEI

42. MonenroBaHHS CUCTEMH BUITAAKOBUX BEJIAYNH

43. Tlapna miHiifHa perpeciifHa MOIeTh

44. TlapHna HemniHilHa perpeciiiHa MOJeb

45. MHOoXVHHa JIiHIlHa perpeciiiHa MoJeib

46. HeniHiiiHi MHOXKWHHI perpeciiHi Moneni

47. TloToku momuii

48. T'pannuHi TeopeMu Teopii NOTOKIB

49. JTuckpeTHUI MapKiBCHKHII IpoIIeC 3 HENEPEPBHUM YacOM

50. JudepenmiansHi piBHsaHAES Komoroposa

51. CramioHapHHN peXHM.

52. T'paHudHI IMOBIPHOCTI CTaHIB CHCTEMHU

53. Bumagkosi mporiecu B clCTeMaX MacOBOTO 00CITyTOBYBaHHS

54. Knacudikaris cucTeM MacoOBOTO 00CITyroByBaHHS

55. Tloka3HUKH e(eKTUBHOCTI CHCTEM MAaCOBOTO OOCIYTOBYBaHHS

56. JlouiabHICTE BUKOPUCTAHHS IMITAI[IITHOTO MO/ICTIOBAHHS

57. Meroau npoeKTyBaHHS iMITallIfHUX Mo/eneit

58. ®opmymoBaHHS MPOOJIEMH Ta 3MICTOBHA MTOCTAHOBKA 33134l

59. Po3po0iieHHs1 KOHIENITYATLHOT MOJIEI

60. Po3po0iieHus CTpyKTYPHOT CXeMHU IMITaliifHOT MOJIEINi Ta ONKCY (QYHKI[IOHYBaHHS

61. Ilporpamna peamizaris iMiTariitHol Mmogei

62. ABTOoMmartu3zalis IporpaMyBaHHS

63. IlepeBipka ZOCTOBIPHOCTI i IPAaBMIIBHOCTI IMITALlIHIX MOZETEH

64. Ba30Bi MOHATTS MITYYHOTO iHTEIIEKTY.

65. BiomoriuHi Ta comianbHI MOJEIi IHTEIEKTY.

66. AreHru.

67. Icropist LITy4HOTO IHTENEKTY.

68. HampsiMp MozenrOBaHHS IITYYHOTO IHTENEKTYy: MOOyJoBa Mojelieii Ha OCHOBI IICMXO(i3i0NIOTIYHHUX JIaHHX;
MO/ICTFOBaHHSI IHTEJIEKTYalbHOI AisUIbHOCTI 32 JIOTIOMOTOI0 O0UYHMCITIOBAJIBHUX MAalIKMH; HEHPOKiOepHETHKA.

69. Kiacudikais 3amau: po3mnizHaHHs, TPOTHO3yBaHHsI, AiarHOCTHKA, IIPOSKTYBAaHHS, IUTaHYBaHHS JIil.

70. ABromaru3aliisi po3B’si3aHHS 33124, 0 BAXKKO (HOPMaITi3yIOThCs.

71. Icropis HEHPOHHHUX MEPEK

72. Mogens QyHKIIOHYBaHHS HElipOHA TOJIOBHOTO MO3KY.

73. UlTy4Hi HeHpOHHI MEpEkKi MPAMOTO TTOIIHPEHHS.

74. CTpyKTypHa OpraHi3alis IITYYHIX HCHPOHHUX MEPEK.

75. OnpHomraposi mepexi. OgHomapoBuil mepcentpoH Pozenbnarra.

76. BararormapoBi Mepexi.

77. Hapuanusg mTy4yHOi HeMpoHHOI Mepexi. Kpurepii omiHkn AKOCTI HaBYaHHS

78. TlpaBuia HaBYaHHS.

79. Tlpukiagu dpopmaizamii 3agad.

80. CyTHICTh €KCIEPTHUX CUCTEM.

81. XuTTeBUH LMK €KCIEPTHOI CUCTEMHU.

82. T'anmy3i 3acTOCYBaHHS €KCIEPTHUX CUCTEM.

83. ApXITeKTypa eKCIIEpTHHUX CUCTEM

84. KoMIOHEHTH eKCIIEPTHUX CHUCTEM.

85. HanoBueHnHs 0a3u 3HaHb. 3100yTTs 1 popmMaizamis 3HaHb y Aiajo3i 3 EKCIEPTOM.

86. MeToau eKCIIepTHOrO OI[iHIOBaHHS: paH)KyBaHHs, ONApHE MOPIBHAHHS, Oe3nocepeTHs O IiHKa.

87. XapakrepHucTHKa i pesKUMH pOOOTH TpymH ekcrepTiB. OOpoOKa eKCIIepTHHUX OIIHOK.

88. Cucremu aBTOMAaTH30BaHOIO 3100y TTS 3HAHb Bijl €KCIIEPTIB.

89. MexaHi3Mu HaBUaHHS €KCIIEPTHUX CHCTEM Ha 0a3i BiZIOMHUX MPELE/ICHTIB.

11. HaByaanbHO-MeTOHYHE 320€311eYeHHS

OcBiTHIH TIpoliec 3 AMCHUIUIIHK «MOJETIOBaHHS CHUCTEM» ITOBHICTIO 1 B JIOCTaTHIM KiJBKOCTI 3a0e3nedeHri
HeoOXiTHOI0 HaBYAJIbHO-METOAMYHOIO JIITEpaTypoto. 30KkpeMa, BUKIaiadaMu Kadepu MiAroTOBJICHI 1 BUIaHi Taki poOOTH:

1. T.M.Kysil, M.V. Kapustian System Modeling Guidelines for writing the course project for students majoring in
“Computer Engineering”,“Informat ion Systems and Technologies”. — Khmelnytskyi : KhNU, 2022. — 36 p

2. MopentoBaHHs CHCTEM : METOIWYHI PEKOMEHJAlii /J0 KypcOBOIO IPOEKTYBaHHS JUIl 3100yBayiB MeEpIIOro
(bakanmaBpcbKOro) piBHs BHUIIOi OCBiTH cnenianbHocTedl 123 «Kommn’torepHa imxenepis» 1 126 «InpopmauiiiHi cuctemn ta
texnouorii» / T.M. Kucine, M.B. Kanyctsn, 1.0. Jenuctok. Xmenpaunbkuii : XHY, 2023. 44 c.
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3. Kucine T. M. MoxemoBanus cucteM : HaBd. nocioH. / T. M. Kucinb. - Xmenpauubkuii : Bunasa. “IIII MenbHuk
A.A”, 2021. - 256 c. ISBN 978-617-7600-57- 1 (HaBuanpHuii mociOHMK 3 TpupoM XMEITbHUIBKOTO HAIIOHAIHHOTO
YHIBEPCHUTETY)

12. MaTepiajJbHO-TeXHiUHe Ta MporpamMHe 3a0e3nevYeHHsT TUCHUILIIHA (32 MOTPedn)

Indopmaniitna ta komr’rorepHa miarpumka: 1K, ruanmer, cMaptdon abo iHIIMHA MOOUIBHMN MPUCTPIH, MPOEKTOP.
[Iporpamue 3a0e3neyenns: nporpamu Microsoft Office abo ananoriusi, 1ocTyn 10 Mepexi IHTepHeT, poboTa 3 mpe3eHTalisiMy,
cepenosuiie MATLAB (sxmio € minensis) abo Octave Online (https://octave-online.net — moBHicTIO GE3KOMITOBHUI aHAIOT
MATLAB, nparioe y 6pay3epi).

BuBueHHs HaBYaJdbHOI JAMCIMIUIIHM HE TOTPeOy€ BHUKOPHCTAHHS CIIELIaJIbHOTO IIPOTPaMHOIO IPUKIAIHOTO
3a0e3meueH s, KPiM 3aralbHOBKMBAHHX IPOTPaM 1 OTIEpaifHUX CHCTEM.

13. PexomenoBana JjiTeparypa:
OcHoBHa

1. 3inow’esa O. I'., Hlapos C. B., [Tamamapuyxk 1. I1. ImitariiiHe Mo1eMtOBaHHS Ta MOACTIOBAHHS CHCTEM: HaBYAJHLHHUN
nocioruk. 3amopixoks : @OIT Ogropor T.B., 2025. 203 c.

2. System Modeling and Analysis: a Practical Approach /Gerrit Muller University of South-Eastern Norway-NISE ,
2021

3. Buxiok f. I. MogenroBaHHs CKIIaIHUX CHUCTEM: HaBuasbHUM mocionuk / S. 1. Bukmok, P. M. Kamincekuii, B. B.
[Maciunuk ; 3a 3ar. pex. B. B. [laciuruka. — JIsBiB : "Hosuit CBiT-2000", 2019. — 404 c.

4. Curnixk B.T. Komm'torepHi cucremu kepyBaHHs: Hapu. mocionumk. — Ul.— MopnemoBanHsi cucTeM. — XapKiB:
YxpAY3T, 2019. — 182 c.

5. Koxyxiscekuit A 1., [aiinyp I'.1., KoxyxiBcbka O.A., Mapuenko B.B., Anekcernko C.O.,. «IMiTtaliiiiHe MOICTFOBaHHS
CHCTEM Ta TIpoIieciB kibepOesneku B cepeqoBui matlaby. - 2020. https://dut.edu.ua/uploads/I_2166_52628776.pdf

6. LI Oo6on, I'.E. 3aBonoarko, I.B. CBua. MaremaTudHe MOJICITFOBAHHS CUCTEM: HaBYAIBHUHN MOCIOHUK. / 3a pelakIliero
I.I. O6oma — XapkiB : HTY «XIIl», Jdpykapus MAJPUJ, 2019. — 268 c http://repository.kpi.kharkov.ua/bitstream/KhP1-
Press/42912/1/Book_2019_Obod_Matematychne_modeliuvannia.pdf

7. MopenroBanHs mporeciB i cucteM / JlabopaTopHuil npakTukyM [EnexTpoHHHUI pecypc] : HaBd. moci0. AN CTYA.
cnenianpHOCTI 126 «IHpOpManiiiHi cuctemu Ta TexHomoril» / KIII im.Irops Cikopeskoro; ykian.: O.B. Capuyk, O.M. Moprans
— Enextponni TekctoBi nmami (1 daibr: 6,23 Moaiit). — Kuis : KIII im. Irops Cikopcekoro, 2021. — 220 c.
https://ela.kpi.ua/bitstream/123456789/45727/1/Model_system.pdf

8. T. Kysil, I. 1zonin, O. Hovorushchenko. Information Technology for Choosing the Trademark Considering the
Attitude of Consumer. CEUR-WS. 2020. Vol. 2623. Pp. 133-140.

JonaTkoBa

1. 3emencekwuii K. X. KoM’ rotepae monemoBanns cucteM / K. X 3emencekwit, I, B. Kit, O. UymadeHko. — YHUBEpCHTET
«Ykpainayn, 2014. - 315 c.

2. KoM’ roTepHe MOJICITIOBaHHS CUCTEM Ta IiporieciB. Metoan obuncnens. YacTuHa 1 : HaBuanbHUi nociOHuk / KBeTHMI
P. H., borau . B., Boiiko O. P., Coduna O. 1O., lllymrypa O.M.; 3a 3ar. pen. P.H. Ksetnoro. — Binaums: BHTY, 2012. — 193 c.

3. Bemukomuuit C. C. MonemoBaHHS CHCTeM: KOHCIIEKT JIeKIill. OmechKkuil Nep)KaBHUHA SKOJOTIYHUHN yHiIBEpCHTET,
2018. - 186 ¢

4. UYyiiko I'.I1., [JIBopuuk O.B., fApemuyk O.M. MaTtemaTHuHe MOJETIOBaHHSA CHUCTeM i mporeciB: HaBd. mociOHHK.
Muxkomnais: Bug-so UHY im.. [Terpa Morumnm, 2015. -244 c.

5. ImiTamiitHe MOzeTIOBaHHSI CHCTEM Ta TmpoiieciB: EnekrponHe HaByanbHe BuaanHs. Koncnekr aexuiii / B. b. Hepy,
B. B. Kypaeua. — K.: HH ITC HTVY «KIII», 2012. - 115 c.

6. Teopomenko I. C. Koncnekr nekuiii 3 aucunmuiiin «OCHOBH MOJICTIOBAHHS CKJIAIHUAX CHCTeM» (JUIs CTYICHTIB 2
Kypcy 3a04Hoi popmu HaByaHHs HarpsiMy migrorosku 6.080101 — 'eonesist, kaprorpadis Ta 3emneycrpiii) / 1. C. TBopoieHko;
XapkiB. Hall. YH-T MicbkK. rocn-Ba iM. O. M. bekerosa. — XapkiB : XHYMI im. O. M. bekerona, 2015. — 67 c.

7. LI O6on, I'.E. 3aBonoapko, I.B. Ceun. MareMmaTiHyHe MOJICITIOBAHHS CHCTEM: HABYAIBHUHN MOCIOHUK. / 3a penakiiero
LI. O6oma — Xapkie : HTY «XIIl», Apykapus MAIAPUJ, 2019. — 268 ¢ http://repository.kpi.kharkov.ua/bitstream/KhPI-
Press/42912/1/Book_2019_Obod_Matematychne_modeliuvannia.pdf

8. Hikirina JI.O. Mozeni Ta MeTOIM IITYYHOTO IHTEJNEKTY y KoMl toTepHux irpax. / JI.O. Hikirina, C. O. Hikirin. - X.:
«dpyxapus Maapuny, 2018. - 102 c.

9. IlaBnenko II. M. Maremaru4He MOJCIIIOBaHHS CHCTEM 1 MpoIeciB : HaBd. mocionuk / IL.M. IlaBmenko, C. ®.
®dinonenko, O. M. Uepennikos, B. B. Tpeiitsak. — 2017, K. : HAY. —392 c.

14. Indopmauiiini pecypcu

1. Monynbae cepenoBuiie aiast Hapuanns. URL : https://msn.khmnu.edu.ua/course/view.php?id=7765
2. Enexrponna 6i6morexka XHY. URL: http:/library.khmnu.edu.ua/

3. Incturyuiiiauit penosurapiit XHY. URL : https://elar.khmnu.edu.ua/home
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MOJEJIOBAHHSA CUCTEM

Tyvn gucuumIing OO00B’s13K0Ba

PiBeHb BUIIIOT OCBiTH [epiuuii (6axanaspcokuir)
MoBa BUKJIaTaHHSA Ykpainceka

Cemectp UYerBepTuit

KinbkicTs npusnayenux kpeaurtis EKTC 6

®Dopmu 3100yTTS OCBITH, JIs1 IKMX BHKJIAIAETHCS JUCHUIIIiHA Ouna (neHHa), 3a04Ha

Pe3yabTaTH HaBYaHHs. [lic11 BUBYCHHS AUCIUILUIIHY 3100yBay OCBITH MOBHHEH: 3aCTOCOBYBATH 3HAHHA ()yHIAMEHTAIBHUX 1
NPUPOAHUYNX HAyK, CHCTEMHOTO aHaji3y, AMCKPETHOI MAaTeMaTWKHA Ta TEXHOJOTIH IMITaIliifHOT0O MOJENIOBaHHS IS
PO3B’sA3aHHS 3aJad TMPOEKTYBAHHS Ta BUKOPUCTAaHHS iH(GOpPMAIIMHMUX CHCTEM. BWKOHYBaTH CHCTEeMHHI aHali3 00’ €KTiB
MOJICITIOBaHHS, OOTPYHTOBYBaTH BHOIp CTPYKTYpH MOJENEH, alTOPUTMIB Ta CIOCOOIB MomaHHSA # 00poOkm iH(popMmaii.
3acrocoByBaTH mpaBmiia O(QOPMIICHHS IMPOEKTHUX MaTepianiB y cdepi MOAemroBaHHS CHCTEM Ta IPOIECIB, 3HATH CKJAl i
MOCJITOBHICTh BUKOHAHHS MOJCTIOBAILHUX POOIT i3 TOTPUMAaHHSIM BHMOTI HOPMATHBHO-IIPABOBUX NOKYMEHTIB. OIiHIOBaTH
pe3yJbTaTd MOJENIOBAHHS Ta OOYMCIIOBAJbHUX EKCIIEPUMEHTIB, apryMEHTOBAHO 3aXMINATH NPUHHATI pilICHHS;
YCBIIOMITIOBATH HEOOXIHICTh HABYAHHS BIIPOJIOBIK JKUTTS JIJIs BIOCKOHAJICHHS 3HAHD 1 HABUYOK Y c(pepi MOICITIOBAHHS; SIKICHO
BUKOHYBaTH po0OOTY 3 JOTPUMaHHSAM BUMOT npodeciiHol eTHKy.

3micT HaBYaJabHOI AMcHHIUIiHM. OCHOBHI 3acalyl MOJIENIIOBaHHS cucTeM. Po3B’s3aHHS JIHIMHUX Ta HENiHIHHMUX PIBHSHb Ta
cucteM. HabGmwxernnst ¢yskuil. UncenbHe mudepeHniroBaHHs Ta iHTerpyBanHs. CTOXacTHUHE MojentoBaHHsA. CTaTHCTHYHE
MozemoBaHHs. ImiTanifine MonemoBanHs. [luckpeTHi Ta HenepepBHi Mozemi. LI TyuHmif iHTeIeKT Ta HeHpOHHI Mepeki. 3HaHHS
Ta eKCIePTHI cUcTeMH. MOIETIOBaHHS CHCTEM Pi3HOI IPHPOJIH.

Ilpepexeizumu — Buma matemaruka (O3I1.01), duckperna marematuka (O3I1.02).

Kopexkeizumu — MeHEIHKMEHT TMPOEKTIB iH(popMamiiHuX cucteM Ta Oi3Hec-aHamitTuka (OINII.11), MaTemaTHuHi MeTOIH
JOCIIKEHHS omnepaltiii Ta mpuitaatTs pimens (OI1I1.14)

3anjiaHoBaHa HaBYaJbHA JMisUIbHiCTH. MiHIManbHUi 00CAr HaBYaJIbHUX 3aHATH B oaHOMy KpeauTi €EKTC HaBuanmbHOI
JUCHHUTUTIHY [T epuiozo (0akalaBpChKOT0) PiBHS BUIOT OCBITH 32 ACHHO ()OPMOIO 300YTTS OCBITH CTaHOBUTH 10 TOMH Ha
1 xpenut €EKTC.

®opmu (MeTOAM) HABYAHHS JIEKLil (3 BUKOPUCTAHHSIM METOJIB Bidyaii3auii, MpoOJIeMHOro i IHTEPAaKTHBHOIO HaBYaHHS,
MOTHBAaI[IfHUX NPUHAOMIB, IH(POPMAIIFHO-KOMYHIKAIlIMHMX  TEXHOJIOTiH); MpakTUYHI 3aHATTS (3  BUKOPUCTAHHSAM
IHCTPYKTYBaHHs, JEMOHCTPYBaHHs;, PO3B’SI3yBaHHSA THIIOBUX 1 NMPUKIAJHUAX 3a7ady, aHaNi3y KeWCiB, CHTyallilHHMX 3aBIaHb,
eJIEMEHTIB IHCKYCil TOIO0); JTabopaTopHi 3aHATTSA (3 BHKOPHUCTAHHSAM METOJIB KOMIT IOTEPHOTO MOJCTIOBAHHS, METOJIB
MPOEKTHOI MisITBHOCTI, MOSICHEHHS, AUCKYCis TOIIO); caMOCTiitHa po0OoTa (OIparoBaHHsI TEOPETHYHOTO MaTepiany, MiIroToBKa
JI0O BUKOHAHHS MPAKTHYHHUX POOIT, MATOTOBKA IO BUKOHAHHS 1 3aXHCTy JJaOOPATOPHUX POOIT IMOTOYHOTO Ta MiICYMKOBOTO
KOHTPOJIIO), 3 BUKOPUCTAHHAM iH()OPMAIIIHHO-KOMIT FOTEPHHUX TEXHOJIOTIH Ta TEXHOJOT1H AUCTaHIIHHOTO HAaBYaHHS.

@®opMu oUiHIOBaHHS pe3yJbTaTiB HABYAHHS. OIIHIOBAHHS pE3yJbTATiB 3aXHUCTIB J1IAOOPAaTOPHHUX pPOOIT, OILIHIOBAHHS
KOHTPOJIbHUX POOIT

Bua cemecTpoBOro KOHTPOJIIO: iCTIUT
HagpuanbHi pecypen:

1. 3inow’epa O. I'., Hlapos C. B., [Tanamapuyxk 1. I1. Imitarniiine MoIeTIOBaHHS Ta MOJCIIOBAHHS CHCTEM: HaBYAIbHUHA
nociouuk. 3amopixoks : ®OIT Oguopor T.B., 2025. 203 c.

2. System Modeling and Analysis: a Practical Approach /Gerrit Muller University of South-Eastern Norway-NISE ,
2021

3. Buximox . I. MojenoBadHs CKJIaJHAX CUCTEM: HaBuaibHMi rmociouuk / 5. 1. Bukmok, P. M. Kamincekuii, B. B.
IMaciunuk ; 3a 3ar. pea. B. B. ITaciunuka. — JIsBiB : "Hosuii CsiT-2000", 2019. — 404 c.

4. MonyinbsHe cepeoBuIIe s HaBuaHHs. JlocTyn 10 pecypey: https://msn.khmnu.edu.ua/course/view.php?id=7765

5. Enexrponna Gidmoreka XHY. Toctym mo pecypey: http://library.khmnu.edu.ua/

Buknanaui: xang. ¢is.-mat. Hayk, noueHT Kucins T.M.
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