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—METY JUCIMILTIHY;

—IUCHMIUTIHAPHI PE3yJIbTaTH HABYAHHS;

—0a30B1 JUCHHILTIHY,

—00csr 1 po3nmoait 3a (opmMaMu oprasizailii OCBITHROTO MPOIECY Ta BUIAMU
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OCBITHBOI [ISJIBHOCTI, BHYTPIIIHBROTO Ta 30BHIIIHBOTO KOHTPOIIO 3a0e3MeueHHs
SIKOCT1 BUIIOi OCBITH, aKpEIUTAIlll OCBITHIX TPOTPaM.



1 META HABYAJIBHOT JTACTIUTITITHI ...ttt eene e 4
2 OUIKYBAHI JUCHUITJIIHAPHI PE3YJIbTATU HABUAHHS ..., 4
3 BABOBI IMICLIUTIIITHI . .......oootiiiiieieeeie ettt ettt ettt ettt sae et e eebeeaeesnseesaeenseenseennne 4
4 OBCAT 1 PO3IIO/II 3A ®OPMAMM OPT'AHI3ALIIl OCBITHBOI'O ITPOLIECY TA

BUJAMU HABUAJIBHUX SBAHSITD ....oooviiiiiiieceeeee ettt ettt et es 6
5 MPOTPAMA JUCHUIUIIHU 3A BUJAMU HABUAJIBHUX 3AHSATD........coociieiieiieiiee, 6
6. OLIIHFOBAHHS PE3YJIBTATIB HABUAHHS ... 6
LT B 0002 ) USSP 7
6.2 3ACO0M T TIPOIICITYPH «..vveenereanreeneeeenreensreaseenseesseesseeanseenseessseenseessssenseesssessseessseenseesssesnseesssesnseenses 7
LT I AN 01 <] 01 1 USROS 8
7. IHCTPYMEHTH, OBJIAIHAHHSA TA ITIPOI'PAMHE 3ABE3INEYEHHS .............cccuvenee. 11
8. PEKOMEHJIOBAHI JIXKEPEJIA ITHOOPMALIIL........ovvviieieeieeeeeeeeeee e 11



1 META HABYAJILHOI U CIMILITHA

MeTa TMCHMILTIHM — O3HAMOMJIEHHS 3 METOIOJIOTIYHUMHU 1 METOIUYHHUMHA 3acO00aMu
TOCTIKEHHST KiOep(i3uuyHUX CUCTEM 3 BUKOPUCTAHHSM METOJIB MAIIUHHOTO
HaBUYaHHSI.

2 OYIKYBAHI IMCHUIIJIIHAPHI PE3YJBbBTATH HABUYUAHHA

JAucuuiutinapui pesyasratu HapuyanHs (JIPH)

mudpp APH 3MiCT

JAPH - 01 PO3YMITH OCHOBH aJITOPUTMIB MAllTHHHOTO HABYAHHS

JAPH - 02 3MIACHIOBAaTH aHaji3 JaHUX Ta MOOYyAOBY MOeNed MallMHHOTO HaBYaHHS 32
JIOTTIOMOT'0I0 MOBH TiporpaMmyBanHs Python

JAPH — 03 3aCTOCOBYBAaTH Ha mpaktuui Oibmiorekn Numpy, Pandas, Keras Matplotlib,
Seaborn

JIPH — 04 3HaTH OCHOBH TIPOCKTYBaHHS CHCTEM aBTOMAaTH3allli 13 3acTOCYyBaHHSIM
ITOPUTMIB MAIIMHHOTO HABYAHHS

JIPH — 05 BUKOPHUCTOBYBAaTH HEHPOHHI MEPEXi JUIA BUPIMICHHS 3aBJaHb OOpOOKH
IPUPOJIHOT MOBH, KaTeropu3allii Ta ileHTudikamii BUXiTHIX JaHUX

JIPH — 06 BU3HAYATH IHCTPYMEHTH, HEOOX1H1 /ISl BUPIIIEHHS MTOCTABIICHOTO 3aBIaHHS TIPH
MaIIMHHOMY HaBYaHHI

3 BA3OBI JUCIHUIIJIITHA
Ha3zpa qucuunsinu 3100yTi pe3yJIbTATH HABYAHHA
®1 Mertonomorist HaykoBux | PHO3 3acrocoByBartu criemiaiizoBaHi KOHIIENITYaJdbH1 3HAHHS,
IIOCIIKEHD 0 BKJIIOYAIOTh CydYacHI HAyKOB1 300yTKH, a TaKOX

KPUTUYHE OCMHCIIEHHS CydyacHMX TmpobieM Yy cdepi
aBTOMATHU3aIlll Ta KOMIT IOTEPHO-IHTETPOBAHUX TEXHOJIOT1H
JUTS PO3B’SI3yBaHHS CKJIQIHUX 3a/1a4 mpodeciitHol TisIbHOCTI
PH11 [orpumyBatuch HOpM akajaeMidyHOi JOOpPOUYECHOCTI,
3HaTH  OCHOBHI  MpaBOBI ~ HOPMHM  INOJAO  3aXHUCTY
IHTEJIEKTyaIbHOI BJIACHOCTI, KOMepIiam3aiii pe3yJbTaTiB
HAyKOBO-IOCTITHOI, BUHAX|THUIIKOI ~ Ta  TPOEKTHOI
TISUIBHOCTI.

PHI12 36upatu HeoOXiaHy iH(opMaliiio, BUKOPUCTOBYIOUH
HayKOBO-TEXHIUHY JIITEpaTypy, 0a3u TaHUX Ta IHIII JpKepea,
aHaJI3yBaTH 1 OIIHIOBATH TI.

PH14 J[locmimxyBatu kiOGep(di3uyHi CHCTEMH Ha OCHOBI
METOIB Cy4acHOi Teopii KepyBaHHS Ta IITYYHOTO IHTEIEKTY
@2 Asromarmzanis texHosnoriynux | PHO1 CrtBoproBatu cucremu aBromartuzaiii, KibepgizuyHi
TMIPOIIECIB BUPOOHUIITB BHUPOOHMIITBA HAa OCHOBI BHKOPHUCTaHHS IHTEJIEKTYyaTbHUX
METOIB yNpaBliHHSA, 0a3 JaHUX Ta 0a3 3HaHb, HIU(POBUX Ta
MEPEKEBUX TEXHOJIOT1H, POOOTOTEXHIYHUX Ta
THTENIEKTYa IbHUX MEXaTPOHHUX MPUCTPOIB.

PHO2 CtBOproBaTu BUCOKOHA/IiiHI CHCTEMH aBTOMATH3AIlil 3
BHCOKHUM piBHEM (yHKIIIOHAJIbHOI Ta iHPOpMaIiitHOT Oe31meKn
IIPOTPaMHHUX Ta TEXHIYHUX 3aC00IB.




PHO5 Po3po6nsaTi  KOMIT IOTEpPHO-IHTEIPOBaHI  CHUCTEMHU
YIpaBIiHHA CKJIQJHUMU TEXHOJOTIYHUMHU Ta OPTaHi3aliifHO-
TEeXHIYHUMHU 00’ €KTaMH, 3aCTOCOBYIOYM CUCTEMHUH MiAXix 13
BpaxyBaHHSIM HETEXHIYHUX CKJIAJOBUX OIIIHKH OO0’ €KTIB
aBTOMAaTH3AIlil.

PHO7 AnanizyBaT BUPOOHHYO-TEXHIUHI CUCTEMHU y TIEBHIMN
ramy3i JisSUTBHOCTI SIK O00’€KTH aBTOMaTH3allii 1 BHU3HAYATH
CTpaTerito X aBToMaru3ailii Ta mudpoBoi Tpanchopmaiiii.
PHI0 Po3pobasitu 1 BUKOPUCTOBYBATH CIEIlialli30BaHe
mporpamMHe 3a0e3mnedeHHs Ta IUGPOBI TEXHOJOTI ISt
CTBOPEHHS cHCTEM aBToMaTu3arii CKJIQTHUMHU
OprasizamiiHO-TeXHIYHUMHU 00’exTamu, npodeciitHo
BOJIOJIITH CIIELIAIbHUMH MTPOrPAMHUMH 3aC00aMH

PH13  Po3pobnsity 1  BHKOPHCTOBYBAaTH  amaparHe,
MaTeMaTHYHE Ta MporpaMHe 3a0e3NeyeHHs AJisi CTBOPEHHS
KibepiznuHuX cucTem

@3 JocmimkeHHs, ineHTHdIKaris,
MOJICITFOBAHHS 1 PO3PAaXyHOK CHCTEM
aBTOMarH3arii

PHO1 CrBoproBati cucteMHu aBTOMaTH3alil, KibepdiznuHi
BHPOOHMIITBA HAa OCHOBI BHKOPHCTaHHS IHTEIEKTYyaTbHUX
METOIB yNpaBliHHSA, 0a3 JaHUX Ta 0a3 3HaHb, HIU(POBUX Ta
MEpEKEBUX TEXHOJIOT'1H, POOOTOTEXHIYHUX Ta
IHTEJIEKTyaIbHIX MEXaTPOHHUX MPUCTPOIB.

PHO3 3acTocoByBartu crierianizoBaHi KOHIENTyaIbHI 3HAHHS,
0 BKIIOYAIOTh Cy4YacHi HAyKOBI 3100yTKH, a TaKOX
KpUTUYHE OCMHCJICHHS CydacHUX Tipobiem y cdepi
aBTOMaTH3alii Ta KOMII IOTEPHO-IHTEIPOBAHUX TEXHOJIOTIN
JUTsl pO3B’sI3yBaHHS CKJIQIHUX 33J]1a4 MpodeciiftHOl TIsITbHOCTI
PHO4 3actocoByBatm Cy4acHi MiAXOAM 1  METOAH
MOJIEIIOBAaHHS Ta ONTUMizamii [Id [JOCHIHDKEHHS Ta
CTBOpEHHS €()EeKTUBHHX CHUCTEM aBTOMATH3aIlii CKJIaJIHUMU
TEXHOJIOTTYHUMHU Ta OPTraHi3alifHO-TEXHIYHUMHU 00’ €EKTaMH.
PHOS8 3acTocoByBaTh cy4acHi MaTeMaTU9YHI METOIH, METOIH
Teopii aBTOMATHYHOTO KEpyBaHHS, TEOpii HAIIMHOCTI Ta
CUCTEMHOTO aHai3y IS OCHIKEHHS Ta CTBOPEHHS CHCTEM

aBroMaru3arii CKJIQJHUMU TEXHOJIOTTYHUMHU Ta
OpraHizamifHO-TeXHIYHUMU 00 ’€kTamH,  KiOephi3uIHUX
BUPOOHUIITB

PH14 J[ocmimkyBatu kiOep@i3udHi CHCTEMH Ha OCHOBI

@6 Teopist cucrteM, ONTUMATbHE
Ta aJalTHBHE KePyBaHHS

METOIB Cy4acHOi Teopii KepyBaHHS Ta IITYYHOTO IHTEIEKTY
PHO4 3actocoByBatm Cy4acHi WiAXOAM 1  METOAH
MOJIEIIOBAaHHS Ta oONnThMizamii [Id [JOCHIDKEHHS Ta
CTBOpEHHS €()EeKTUBHHX CHUCTEM aBTOMATH3aIlii CKJIaJIHUMU
TEXHOJIOTTYHUMHU Ta OPTraHi3alifHO-TEXHIYHUMHU 00’ €EKTaMH.
PHOS8 3acTocoByBaTh cy4acHi MaTeMaTU9YHI METOIH, METOIH
Teopii aBTOMATHYHOTO KEpPyBaHHS, TEOpii HAIIMHOCTI Ta
CUCTEMHOTO aHai3y IS JOCHIKEHHS Ta CTBOPCHHS CHCTEM
aBroMaru3arii CKJIQJHUMU TEXHOJIOTTYHUMHU Ta
OpraHizalifHO-TEeXHIYHUMH 00 ’ekTamu,  KiOep(hi3muHUX
BHPOOHUIITB




4 OBCAT 1 PO3MOALT 3A ®OPMAMU OPTAHI3AILIII OCBITHBOI'O
HNPOLOECY TA BUIAMU HABYAJIBHUX 3AHATDH

Bun

Po3noaia 3a popmMaMu HaBYAHHS, 200UHU

JEeHHA BeYipHS 32049HA
HABYANLHUX | OBesr | ayMTOpHI caMOCTIiHa ayAUTOPHI caMOCTIlHa Obesr ayau- Ca.hfoc_
3aHATH 3aHATTS 3aHATTS TOpHI TifiHA
pobota pobota

3aHATTSI | poboTa
JIEKITH1 148 57 91 - - 148 12 136
NPaKTUYHI - - - - - - - -
1abopaTopHi 92 38 54 - - 92 12 80
ceMiHapu - - - - - - - -
PA3OM 240 95 145 - - 240 24 216

S IPOI'PAMA JUCIHUIIJIIHHU 3A BUJAMU HABYAJIbBHUX 3AHATDH

In¢ppu O0cHAr ckJIa10BHX,
Buan Ta TeMaTHKA HABYAJBHUX 3aHATH
JAPH 200UHU
JIEKLIIT 148
JIPH — 01 1. BBeneHHs1 y MallMHHE HAaBYaHHS 6
JIPH — 02 2. Bukopucrtanus moBu Python y MmammaHOMY HaBYaHHI 22
JIPH — 03 3. Metoau oOpoOKH Ta aHaJi3y BUXITHUX JaHHUX. 22
bidmiorexn Numpy, Pandas, Matplotlib, Seaborn
JIPH — 04 4. BazoBi Mmojeni kinacudikarii 10
JIPH — 04 5. JlepeBa pinieHb 6
JIPH — 05 6. Beenenns B apxiTekTypy HeHpoHHHX Mepex. CydacHi 18
HEHPOHHI Mepexi
JIPH — 05 7. Kareropii mamuaHOTO HaB4aHHs. Knacudikaris tamy 12
JIPH — 06 HaBYaHHA, BUXOIIYH 3 ITIOCTABIECHOI 3a1a4i
JIPH — 05 8. OCHOBY MAIIMHHOTO HABYaHHS 3 YUYUTEIEM 12
JPH - 05 9. OcHOBM MalIMHHOTO HAaBYaHH 0€3 yUHuTes 12
JIPH — 05 10. OcHOBM MallIMHHOTO HABYAHHSI 13 MiIKPIIJICHHIM 12
JIPH — 05 11. 3ropTKOBI HEHPOHHI MEpPEXKi 16
JIABOPATOPHI 3AHATTSA 92
JPH — 02 1. PoGoTa 3 naHuMu 3 BUKOPUCTAHHIM MOBH 22
nporpamyBanHs Python. ®inpTpyBaHHs, yrpynoBaHHs,
arperaitisi, Bi3yami3alis
JIPH - 02 2. 3ananss Ipucu @imepa 10
JIPH — 04 3. 3aBoaHHs KaTeropu3allii THITy 3aJi3HUYHOTO BaroHa 3a 24
HOro OCHOBHMMH XapaKTePUCTUKAMU
JIPH - 05 4. Po3B's3anHs 3a/1a4i ieHTU]iKALIi pYKOITMCHOTO TEKCTY 16
JAPH - 05 5. BHKOpI/ICTaHHﬂ CNN y 3aBmaHHAX KaTeropusariii 20
BXIJHUX JaHUX
PA3SOM 240

6. OHIHIOBAHHA PE3YJIBTATIB HABYAHHSA

Ceprudikariiis JOCSITHEHb 3100yBaviB 3MIHCHIOETHCS 3a JIOMOMOTOIO MPO30PUX
MPOIIeTyp, IO TPYHTYIOTHCS Ha 00’ €KTHBHUX KPHUTEPIAX BiAMOBITHO 10 [lomokeHHs




yHiBepcuTeTy «IIpo oriHIOBaHHS pe3yJibTaTiB HaBYaHHS 37100yBayiB BUIIOT OCBITHY.

JlocarHyTUH  piBEHb  KOMIIETEHTHOCTEH  BIHOCHO  OYIKYBaHHMX, IO
imeHTH(IKOBaHUH MMiJT 9ac KOHTPOJIBHMX 3aXOJIiB, BIIOOpakae peallbHUM Pe3ysbTar
HaBYaHHs 37100yBaya 3a JUCLUILIIHOIO.

6.1 Hlkanu

OuiHroBaHHSI HaBYaIbHUX JOCATHEHb 37100yBaduiB HTY «/II1» 3aiiicHIOETBCS 3a
peiituarosoro (100-0anpHO0) Ta IHCTUTYIIIHOWO mIKanamMu. OcTtaHHs HeoOXinHa (3a
oIIIHOK BIJACYTHICTIO HAIIOHAJIBHOI WIKAJIM) JJI1 KOHBepTalii (repeBeacHHs)
OLIIHOK MOO1JIbHUX 3/100yBauiB.

IIkanu ouintoeanns naguaipHux 0ocaznens 3000yseauie HTY «/[11»

PeiiTunrosa IncTuTyniiina
90...100 BiamiHHO / Excellent
74...89 nobpe / Good
60...73 3a10BLIbHO / Satisfactory

0...59 He3anoBuIbHO / Fail

Kpenutn HaB4ambHO! MUCHUIUIIHK 3apaxOBYEThCS, SKIIO 3700yBad OTpPUMAaB
1JICYMKOBY OLIIHKY He MeHIe 60-tu 0asniB. Hik4ya oliHKa BBAXKAETHCS aKaIeMIYHOIO
3a00proBaHICTIO, IO MIJJISATAE JIKBIAAL] BIAMOBIAHO 10 [1o0KeHHS Ipo opraHi3alliio
ocBiTHbOTO Tporiecy HTY «I».

6.2 3aco0u Ta mpouenypu

3MicT 3acO0IB MIaTHOCTHKU CIPSIMOBAHO HAa KOHTPOJIb PIBHSA C(HOPMOBAHOCTI
3HaHb, YMIHb/HABUYOK, KOMYHIiKallii, aBTOHOMIi Ta BIJMOBIIAJILHOCTI 37100yBaya 3a
Bumoramu HPK 1o 7-ro kBamidikamiiiHoro piBHS T 4Yac JE€MOHCTparlii
pemIaMEeHTOBAaHUX POOOUOI0 IPOrPaMOT0 pe3yJIbTaTiB HABYaHHS.

3m00yBad Ha KOHTPOJIBHHX 3aX0/laXx Ma€ BUKOHYBATH 3aBJIaHHsS, OPi€HTOBaHi
BUKJIIOUYHO Ha JEMOHCTpAIlII0 JUCITUILIIHAPHUX PE3YIbTaTIB HAaBYaHHS (PO3/LI 2).

3acobu I1arHOCTHKH, IO HANAIOThCA 3700yBauaM Ha KOHTPOJBHHMX 3aX0Aax y
BUTJISII 3aBAaHb ISl TOTOYHOTO Ta IMiICYMKOBOTO KOHTPOJIO, (POPMYIOTHCS IIISIXOM
KOHKpEeTH3allli BHUXIAHMX JaHUX Ta CHOCO0y JeMOHCTpaulii AUCHUTUTIHAPHUX
pe3yIbTaTiB HABYAHHS.

3aco0u MiarHOCTHKU (KOHTPOJIbHI 3aBIAaHHS) JJIsi TIOTOYHOTO Ta TiJACYMKOBOTO
KOHTPOJTIO TUCIUTIIIIHU 3aTBEPIKYIOTHCS Kaeaporo.

Buau 3aco0iB AilarHOCTHKM Ta MPOILEAYp OIHIOBAHHSA JJIi TOTOYHOTO Ta
MiJICYMKOBOTO KOHTPOJIIIO JUCIUILTIHU TIOJJAHO HUXKYE.



3acobu diaznocmuku ma npouedypu OuiHIO8aAHHA

MNOTOYHHUH KOHTPO.Ib NIICYMKOBHI KOHTPOJIb
HaBYaJIbHe . 3acoom nponeaypn . 3acoom nponexypn
3aHATTS AIarHOCTHKH AIarHOCTHKH
JIEKIIiT KOHTPOJIbHI BUKOHAHHS KOMIIIEKCHA  |BU3HAYEHHS
3aBJaHHS 3a 3aBJaHHA II1]] 9ac KOHTPOJIbHA CEPeTHBO3BAKEHOTO
KO)KHOIO TEMOIO | JICKITIH po6ora (KKP) |pe3ynpTary mOTOYHUX
nabopaTOpHi| HepeBipKa Ta BUKOHAHHSA KOHTPOJTIB;
3aXHUCT mabopaTOpHUX POOIT
BukoHauHsa KKP mig yac
3aITIKy 3a OaKaHHSIM
3100yBaua

Ilinx 4Yac TOTOYHOTO KOHTPOJIKO JIEKIIHHI 3aHSTTS OIIHIOIOTHCS MIISAXOM
BU3HAYCHHS SKOCTI BHKOHAHHS  KOHTPOJBHUX KOHKPETU30BAHWX  3aBiaHb.
JIaGopaTopHi 3aHATTS OLIHIOIOTHCS AKICTIO 3aXMCTy BUKOHAHMX 1 O(OpMIIEHHX
1ab0paToOpHUX POOIT.

SKu10 3MICT MEBHOTO BHY 3aHATH MIANOPSAKOBAHO NEKUIBKOM CKJIaJ0BUM, TO
IHTerpajbHe 3HAYCHHS OI[IHKM MOX€E BH3HAUaTUCS 3 YypaxyBaHHSIM BaroBUX
KOoe(IiIiEHTIB, IO BCTAHOBITIOIOTHCS BUKJIA/IAYEM.

3a HasSBHOCTI PiBHS Pe3yJIbTaTIB MOTOYHUX KOHTPOJIIB 3 YCIX BUAIB HaBUAIbHUX
3aHATH He MeHmie 60 OaniB, MiACYMKOBHH KOHTPOJIb 3IMCHIOETHCS O€3 ydacTi
31100yBaya NUISIXOM BU3HAYEHHS CEPETHbO3BAXKEHOTO 3HAYEHHS MIOTOYHUX OI[IHOK.

HesanexxHo Bim pe3ysibTaTiB MOTOYHOTO KOHTPOJIIO KOXEH 3700yBay MijJ 4ac
3aiiky Mae npaBo BukoHyBatu KKP, sika MiCTUTh 3aBIaHHs, IO OXOIUTIOIOTH KITFOYOBI
JTUCIUIUTIHAPHI pe3yJIbTaTH HaBYaHHS.

KinekicTe koHKpeTH30BaHuX 3aBiaaHb KKP rnoBuHHA BiAMOBIIATH BiABEIECHOMY
yacy Ha BukoHaHHS. Kinbkicth BapianTiB KKP mae 3abe3neuntn iHIuBIMyani3aIlito
3aB/IaHHA.

3navenHs omiHku 3a BukoHaHHS KKP Bu3HawaeThcsi cepeaHBOIO OIIHKOIO
CKJIaZIOBUX (KOHKPETHU30BaHUX 3aBAaHb) 1 € OCTATOYHHUM.

Interpanpne 3HaueHHs omiHkM BukoHaHHs KKP wmoxke BusHawatucs 3
ypaxyBaHHSIM BaroBUX KOEQIIIEHTIB, IO BCTAHOBIIOETHCS Kadeaporo JUIsl KOKHOT
CKJIa/10BO1 onucy kBamdikauiinoro pisas HPK.

6.3 Kpurepii

PeanbHi pe3ynbraTi HaBuaHHS 3700yBava 11€HTU(DIKYIOTHCS Ta BUMIPIOIOTHCS
BITHOCHO OYIKYBAaHHUX IiJ] YaC KOHTPOJIbHUX 3aXOJIB 3a JIOMOMOTOI0 KPHUTEpIiB, L0
OMHCYIOTH Mii 37100yBava JjIsi AEMOHCTpAIlli JOCATHEHHS pe3yIbTaTiB HaBUYaHHS.

Jlis  OIiHIOBAaHHS BUKOHAHHA KOHTPOJBHUX 3aBIaHb IiJ] 4Yac TIOTOYHOIO
KOHTPOJIIO JIEKIIMHUX 1 MPAaKTUYHUX 3aHATH B SIKOCTI KPUTEPil0 BUKOPUCTOBYETHCS
Koe(illi€HT 3aCBOEHHS, 1[0 ABTOMATHUYHO AJAITY€ MOKa3HUK OLIHKU 10 PEUTUHTOBOI
IIKAJTH:



O,=100 a/m,

i€ a — YUCJI0 IPaBUIILHUX BIAMOBIIEH a00 BUKOHAHUX CYTTEBUX OTEpaIliid BiIMOBITHO
70 €TaJIOHy pIUICHHS; m — 3arajbHa KUIbKICTh 3allUTaHb a00 CyTTEBUX OIeparlii

€TaJIOHY.

3MICT KpUTEPIiB CIIUPAETHCA HA KOMIETEHTHICTHI XapaKTEPUCTUKH, BU3HAUYECHI
HPK n7s marictepcbkoro piBHS BUIIOT OCBITH (ITOIaHO HIXKYE).

3acanvhi Kpumepii 00cAZHEeHHA Pe3yIbmanie HaguaHH
ona 7-20 keanighikayininozo piensa 3a HPK

Onuc . . IHoka3zuuk
Coe L Bumoru 10 3HaHb, YMiHb/HABHYO0K, KOMYHiKaii, .
kBajidikaniiiHoro . . . OI[iHKHU
. BiiMOBiaJbLHOCTI i ABTOHOMII
piBHA
3unanns
+ CIleriairizoBadi BianoBiap BigMiHHA — paBHIIbHA, OOTPYHTOBAHA, 95-100
KOHIIETITyaJIbHi OCMHUCJIEHA.
3HAHHS, 110 XapakTepusye HasBHICTb:
BKJIIOYAIOTh CydacHi | — CHELIani30BaHUX KOHLENTYalbHUX 3HAaHb HA PIBHI
HAYKOBi 3100yTKH y | HOBITHIX TOCATHCHB;
cdepi npodeciittoi — KPUTHUYHE OCMUCIICHHS Mpo0JieM Yy HaBUaHHI Ta/abo
TisTBHOCTI 460 ramysi H[‘)O(l)ec.lI/IHH/I. AIATLHOCTI T Ha MEXKi NPEIMETHUX raysei
3HAHE i € OCHOBOIO Bg[HOB%z[b MICTUTh HE Tpy0i HOMI/IJIK?I abo OHI/ICK'I/I 90-94
JUTS OPUTIHATBHOTO Bgnmay:[b MpaBWIbHA, aJI€ MA€ MEBHI HGTO‘I.HOCTI _ 85-89
MCIICHHS Ta Bignosins HpélBI/IJIBHa, aJle Ma€ IIEBHI HETOYHOCTI WU 80-84
MpOBeICHHS EC‘ILOCTE.ITHBO o0rpyHTOBaHa . ‘ R
. IANOBiNb  MpaBWiIbHA, ajlé Ma€ TEBHI HETOYHOCTI -
JOCIIJI)KEHB, ALOBIA p > © € © CTOHOCTI,
HEJO0CTaTHHO OOIPYHTOBAHA Ta OCMHCIIEHA
KPUTUYHE - -
BianoBigs ¢pparmenTapHa 70-73
OCMHUCTICHHS TIPOOTIEM - —
. . BinnoBigs AEMOHCTpye HEUITKI YSBIEHHS CTYyACHTa IIpPO 65-69
y rajy3si Ta Ha Mexi ,
. 00’ €KT BUBYCHHS
raiy3eil 3HaHb - — - =
PiBeHb 3HaHL MIHIMAJILHO 32/I0BIILHUN 60-64
PiBeHs 3HaHB HE3aMOBUILHUI <60
Yminna/maBuuku
+ crierianizoBaHi Binnosine xapakrepusye yMiHHS: 95-100
YMIHHSI/HaBUYKH — BUSIBJIATU IIPOOJIEMU;
PO3B’sI3aHHS — (OopMYJTIOBATH TIIOTE3H;
. . 2 .
npoOieM, HeoOX1H1 — PO3B’A3yBaTH NPOOIEMH;
JUIS1 TIPOBEJICHHS — OHOBJIFOBATH 3HAHHA,
JOCITIDKEHD Ta/abo — IHTCTPYBATH SHAHHS, ' ‘
NPOBATKEHHS — TPOBA/MTH IHHOBAIIHHY JisUIbHICTE;
{HHOBAIHHOL — TPOBANTH HAYKOBY AiATLHICTS / y
MSUIBHOCTI 3 METOI0 Binnosigs XapaKTepusye yMIHHA/HaBUMKH  3aCTOCOBYBATH 90-9
3HAHHA B MPAKTUYHINA TiSUTbHOCTI 3 HE TPyOMMU MOMUJIKAMU
PO3BUTKY HOBUX . - -
. BianoBige xapakTepusye yYMiHHS/HaBHYKH 3aCTOCOBYBATH 85-89
3HaHb Ta MPOIIEAYD; N . . .
: 3HAHHS B MPAKTHYHIN AiSUTHOCTI, i€ Ma€ MeBHI HETOYHOCTI
+ 3JaTHICTh L .
. IIpU peaizalii oHI€] BUMOTH
IHTErpyBaTH 3HAHHS - - -
BignoBine xapakTepusye yMiHHS/HABUYKH 3aCTOCOBYBATH 80-84

Ta pO3B’A3yBaTH
CKJIQJHI 3a/1a4l y

3HaHHS B MPAKTUYHIN ASUTBHOCTI, ajie Ma€ MeBHI HETOYHOCTI
MIPH peaizallii IBOX BUMOT




Omnuc . R IHoxka3Huk
cy. .o Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHIKaLil, .
kBagigikaniiinoro . . .. OIIHKH
. BiimoBinaabHOCTI i aBTOHOMIT
piBHs
IUPOKUX ab0 BianoBigp xapakTepusye yYMiHHSI/HaBHYKH 3aCTOCOBYBATH 74-79
MyJILTHIMCIMIUTIHAPH | 3HAHHS B NPAKTUYHINA IISJIBHOCTI, ajle Ma€ NEBHI HETOUHOCTI
WX KOHTEKCTax; IIpH peaizallii TpbOX BUMOT
+ 3/IaTHICTb BinmoBins xapakTepusye yMiHHS/HABUYKH 3aCTOCOBYBATH 70-73
PO3B’sI3yBaTH 3HaHHS B MPAKTUYHIN ASUTBHOCTI, aji€¢ Ma€ MEeBHI HETOYHOCTI
POGIEMH Y HOBUX MIPH peaizalii YOTHPHhOX BUMOT
260 He3HAMOMMX Bignosinp XapakTepusy€e YMIHHA/HABUYKH 3aCTOCOBYBATH 65-69
Cepe10BHILAX 32 3HAHHS B MPAKTUYHINA JISUTBHOCTI MPU BUKOHAHHI 3aBJaHb 3a
HAsBHOCTi HeMoBHOT | SPA3KOM
260 OBMEKEHOI BignoBine xapakTepusye yMiHHS/HAaBUYKH 3aCTOCOBYBATH 60-64
isbopmani 3 3HaHHS TIpM BHKOHaHHI 3aBJaHbh 3a 3pa3koM, aie 3
yPaXyBAHHAM HCTOUHOCTAMH ' _
ACTICKTIB COLANBHOI PiBeHb yMiHB/HABUYOK HE3aOBITBHUN <60
Ta €TUYHOI
BiJIOBIAAJILHOCTI
Komynikauisn
+ 3po3yMmije i 3pO3yMUTICTh BIAMOBIAL (TOTIOBII). 95-100
HEJBO3HAYHE Moea: ipaBUIIbHA; YUCTA; ICHA; TOYHA; JIOT14YHA; BUPa3Ha;
JIOHECCHHS BJIACHUX | JIAKOHIYHA.
3HAHb, BUCHOBKiB Ta | Komynikayitna cmpamezis:
apryMmeHTauii 10 — TOC/Ti/IOBHHH | HECYNIEPEUTHBHI POSBHTOK JIyMKH;
daxiBuis i — HAsBHICTb JIOT{YHUX BJIACHUX CY/DKCHD; '
HedaxiBiip, 30kpema | — AOPEUHA APTYMEHTAILT Ta Ti BINOBI/HICTh BiNCTOIOBAHKM
110 OCi6, qKi ITOJIOKCHHSAM, ‘ o o
HABYAIOTLCS ~ MpaBHIbHA CTPYKTYPA BIANOBLI (momoBii);
— TPaBWIBHICTD BIJIMOBIACH HA 3alIUTAHHS;
— JIOpedYHa TeXHiKa BIATMOBIACH Ha 3aITUTaHHS,
— 3JaTHICTh pOOUTH BUCHOBKH Ta ()OPMYJIIOBATH
MIPOTIO3HIIIT;
— BUKOPHUCTAHHS i1HO3€MHHUX MOB Y npodeciiiHiil TisIbHOCTI
JlocTaTHsT 3pO3yMUTICTh BIAMOBIAL (OMOBiAI) Ta AOpevyHA 90-94
KOMYHIKalliifHa cTpaTeris 3 He3HAYHUMHU XHOaMu
JloOpa 3po3yMuTicTh BIAMOBIAI (OMOBiAI) Ta JAOpEYHA 85-89
KOMYHIKalliifHa cTpaTeris (CymMapHO HeE peali30BaHO TpH
BHMOTH)
JloOpa 3po3yMuTicTh BIAMOBIAI (OMOBiAI) Ta JAOpEYHA 80-84
KOMYHIKalliifHa cTpaTeris (CyMapHO HE peayli3oBaHO YOTHUPH
BHMOTH)
Jlobpa 3po3yMiNlicTh BIAMOBiAI (AOMOBiAI) Ta JOpedHa 74-79
KOMYHIKaIliiHa cTpaTerisi (CymMapHO HE peai30BaHO I’ STh
BHMOT)
3a70BUIbHA 3PO3YMUIICTh BIAMOBIAI (IOMOBiAI) Ta AOpeYHA 70-73
KOMYHIKallilHa cTparteris (CyMapHO HE peaji30BaHO CiM
BHMOT)
3amoBiIbHA  3pO3YMUNICTH  BimmoBimi  (JomoBinmi)  Ta 65-69

KOMYHIKAaIlI{Ha CTpaTeris 3 Xubamu (CyMapHO HE peali30BaHO
JIeB’SITh BUMOT)
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Onuc . . IToka3Huk
cy. .o Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHIKaLil, .
kBaJidikaniiiHoro . . . . OLIHKH
. BiAmoBigajabLHOCTI i aBTOHOMII
piBHs
3ajoBUIBHA ~ 3pO3YyMUTICTH  BIAMOBIAI  (#OTOBImI)  Ta 60-64
KOMYHIKallilfHa cTpaTeris 3 Xubamu (CyMapHO HE peati30BaHO
10 Bumor)
PiBeHp KOMYHIKaIlil HE3aJ0BIIbHUIA <60
Bionosioanvnicmo i asmonomisn
+ YIIPaBIiHHSI BigMmiHHE BOJIOIIHHS KOMITETCHIIISIMU: 95-100
pobounmu abo — BUKOPHUCTAHHS MPHUHITUIIIB Ta METO/IIB OpraHizarii
HaBYUIBHUMHU MISUILHOCTI KOMaHIN;
TIpOLIECaMH, SIKi € — e(eKTUBHUI PO3IO/I1J MOBHOBAXKEHD B CTPYKTYP1
CKJIaJHUMH, KOMaH/H, ' .
HenepenGadyBanimy | ~ MATPUMKA BPIBHOBKEHNX CTOCYHKIB 3 HIICHAMHU KOMAH 11
Ta MOTPEBYIOTH HOBHX (B1AMOBIAATBHICTH §a B3a€EMOBITHOCHHU);
cTpaTeriqaimx — CTPECOBHTPUBAIICTD;
I IxOTiB: — Camoperynsuis; ‘
o BLITOBIIANBHICTS 32 | TPY/0BA AKTHBHICTh B CKCTPEMATBHHX CHTYAILisX;
BHECOK 110 — BHCOKHIi piBeHb 0co0KCTOrO CTaBJICHHS /10 CTIPaBH;
N . | — BOJIOIIHHS BCiMa BHJIaMH HaBYaJIbHOI JISJIbHOCTI;
MPOGECHHHMX SHAHE 1 | _ HaJIe)KHUN piBeHb (yHJAMEHTAIbHUX 3HAHB;
TpaKTHKH Ta/abo — HaJIeKHUU PiBEHb CPOPMOBAHOCTI 3arajIbHOHABYATbHUX
OLIHIOBAHH YMiHb 1 HABUYOK
pesyJIbTaTiB VIieBHEHE BOJOMIHHS KOMITCTEHIIAMHM BiXMOBiAaIbHOCTI i 90-94
AVIIBHOCTI KOMAHA T4 | aproHOMIi 3 He3HAYHUMH XUOAMH
KOICKTUBIB, Jlobpe BONOMIHHA KOMIIETEHILIIMH BiAMOBIiZaNbLHOCTI i 85-89
¢+ 31aTHICTD aBTOHOMIi (He peali30BaHo JIBi BAMOTH)
OpOJOBKYBATH JloOpe BONOMIHHA KOMIIETCHIISIMA  BiAMOBINATBHOCTI 1 80-84
HaB4YaHHA 3 BUCOKUM | apToHOMII (HE peali3oBaHO TP BUMOTH)
CTYIIEHEM aBTOHOMIi JloOpe BONOMIHHA KOMIIETCHIISIMH  BiAMOBINATBHOCTI 1 74-79
aBTOHOMIi (HE peaTi30BaHO YOTHPH BUMOTH)
3a0BUILHE BOJIOMIHHA KOMIIETEHI(IIMU BIIIMOBIAAIBHOCTI 1 70-73
aBTOHOMI1 (HE peai30BaHoO I’ ATh BUMOT)
3a10BUILHE BOJIOMIHHSA KOMIIETEHI(IIMU BINIOBIAAIBHOCTI 1 65-69
aBTOHOMI1 (He peasi30BaHO MIICTh BUMOT)
3a10BUILHE BOJIOJIHHA KOMIIETEHI(IAIMU BINIMOBINAIBHOCTI 1 60-64
aBTOHOMIi (piBeHB (hparMeHTaAPHHIN)
PiBeHb BiAMOBiAAIBLHOCTI 1 aBTOHOMIT HE3AIOBIIILHUNA <60

7. IHCTPYMEHTU, OBJIAJIHAHHS TA ITIPOI'PAMHE 3ABE3IIEUYEHHS
BukopucroBytotecs [ITEOM, cnernianizoBanuii JilleH31MHUN MPOrpaMHUN MTaKeT

MATLAB xkowmmanii

MathWorks, iHTerpoBana

cepena po3pooku PyCharm

Community Ta MyJIbTUMEIHE 00IaHAHHS; TUCTaHIlHA atgopma Moodle.

8. PEKOMEHJIOBAHI JUKEPEJIA IH®@OPMALITT

OcHoBHi

1 by6nikoB A.B., Komucanuenko [LFO. Meroauuni BKa3iBKM 0 BUKOHAHHS JabOpaTOPHUX
pobiT 3 aucuumuling «BHUKOpHCTaHHS METONIB MAIIMHHOTO HaBYaHHA B CHUCTEMax

ABTOMATUYHOTO KEpPyBaHHS» IS MaricTpiB cremianbHOCTI 151

KOMIT I0T€pHO-1HTerpoBaHi TexHojorii». — Juinpo: HTY «/Il», 2020.
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2 by6nikoB A.B. BukopucTtanHs MeTO/iB MAallIMHHOTO HaBYaHHS B CHCTEMaX aBTOMaTHYHOTO
kepyBaHHs. KoHCHEKT nekmii ans maricTpiB cremianbHocTed 151 «ABTOMarm3amis Ta
KOMIT FOTEpHO-1HTerpoBaHi TexHojorii» / A.B. by6mnikos, 1.FO. Komucanuenko, — J{Hinpo:
HTY «/II», 2020.

3 Meroau MamMHHOTO HaBYAaHHS NPU NMPOEKTYBaHHI aBTOMATH30BAaHUX CHCTEM KepyBaHHS
[EnextponHMii pecypc] : HaBY. moci0. U1t acmipaHTiB creniatbHOCTI 151 « ABTOMaTH3a1is Ta
KOMIT FOTepHO-1HTerpoBani TexHosoriiy / Ykmanad: T. I'. baran; KIII im. Iropst Cikopchkoro.
Enextponni tekcrosi nani (1 ¢aiin: 313 kbaiir). Kuis: KIII im. Iropst Cikopebkoro, 2021. 28
c.

4  Morunsauii C. b. MammaHe HaBuaHHS 3 BUKOPUCTAHHAM MIKPOKOMII FOTEPIB: HABY.-METOI.
moci6. / 3a pen. O. B. Jlicoporo ta in. — K., 2019. —226 c.

5  IHrosba C./. Machine learning: cTapToBuii Kypc : €NEeKTPOHHMI HaBYAJIbHUI MOCIOHUK /
[Irosoa C.M., Kozauko O.M. — Bimaung : BHTY, 2020. — 81 c.

6  panumnukos JI.B. IHTemIekTyanbHi METOAM B YIpPaBIiHHI: HaBYaabHHMA mociOHuk / JI. B.
HpanumnaukoB. — Kam'sueeke: JJTY, 2018. — 416 c.

JlomomizkHi

1. by6nikos A. B. Po3ymni Terosi nosisi: MoHorpadist / A.B. by6nikos, O.M. 3acnascekuii, C.M.
[Iponenko, B.B. TkauoB ; M-Bo ocBitu 1 Hayku Ykpaiau, HTY «IHITpOBChKa MOTITEXHIKAY.
— Huinpo, HTY, 2018. — 180 c. ISBN 978—966—350—675—3

2. by6mikoB A. B. MoaudikoBaHuil aJropuT™M aBTOMATHYHOTO KEPYBaHHS EJICKTPUUHUM
OTIAJICHHSM 13 CHHXpOHI3alli€to poooTH obirpiBauiB y uaci / A. B. By6uikos, B. B. Haarounit
// 36ipauk HaykoBux mpais HI'Y. — JIainponerpoBcek, 2018. — No53. — C. 183-193. Pexum
noctymy: http://ir.nmu.org.ua/handle/123456789/152363

3. Bublikov A. Development of the algorithm for the automated synchronization of energy
consumption by electric heaters under condition of limited energy resource / A. Bublikov, V.
Tkachov, G. Gruhler, A. Zaslavski, S. Protsenko // Eastern-European Journal of Enterprise
Technologies. — 2018. — Vol.2, 8 (92). — Pp. 50-61. doi: 10.15587/1729-4061.2018.126949
(Bxomuts 110 H.-M. 6a3u «Scopus»)

4. bybnukoB A.B. CtBopeHHsI 6a3u MpaBUII JJII CUCTEMH HEYITKOTO aBTOMATUYHOTO KEpyBaHHS
BUJIOOYBHUM KOMOAWHOM 3a KpUTEpIEM MIiHIMAIbHUX NHTOMHX eHeproButpar / A.B.
By6nukoB // I'ipauya enekTpoMexaHika Ta aBTOMaTHKa : HayK.-TexH. 30. — 1. : HI'Y, 2018. —
Bum. 100. — C. 103 — 108. Pexxum goctymy: https://gea.nmu.org.ua/ua/ntz/archive/100.pdf

5. by6nikoB A.B. CtBopeHHs 0a3 mpaBWiI Al CUCTEM HEUYITKOTO aBTOMAaTHMYHOIO KEpyBaHHA
pexumamu poOoTu Buao0yBHOTO KOMOaiiHa / A.B. By6mikoB // I'iparda enekrpomMexanika Ta
aBTOMaTHKa : Hayk.-TexH. 30. — JI. : HI'Y, 2019. — Bumn. 101. — C. 43 — 50. Pexxum nocrymy:
https://gea.nmu.org.ua/ua/ntz/archive/101.pdf

6. Ilarent Ha BuHaxix Ykpaina Nel21219 Cnoci6 ynpaBiiHHS €IEKTPUYHUMHU HarpiBaJbHUMH
NPUCTPOSMH 1 cucteMa s horo peamsaiii/ B.B. TkauwoB, O.M. 3acnaBcekuii, C.M.
[Ipouenko, A.B. bBy6mikoB — 3asBneno 12.02.2018; Omy6m. 27.04.2020, brom.Ne8, 2020
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