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PoGoua mporpama HaByanpHOi JUcCHMIUIIHM — «BukopucranHs MerTomniB
MAIIMHHOTO HAaBYaHHS KOMIT IOTEPHO-IHTETPOBAHUX CHUCTEM IHTEpPHET pedei
KOPHCTYBaYiB» JIJIsl MariCTpiB OCBITHbO-MPOdeciitHOl mporpamMu «ABTOMATH3AIlIS Ta
KOMIT IOTEpHO-IHTETPOBaHl ~ TEXHOJOrii»  cmemianpHOocTi 174  ABTOMAaTH3aiis,
KOMIT IOTEpPHO-IHTETpOBaHI TexXHOJoTii Ta poboTtorexHika / Ham. TexH. yH-T
«/IuimpoBcebka nomirtexHikay, kag. KOIBC. — I.: HTY «/I1», 2023 — 13 c.

Po3po6uuku — ByOmikoB Awpapiii BikTopoBuu — O-p TeXH. HayK, 3aBiayBau
kadeapu kidepdizuuHux Ta 1HPOpMaIITHO-BUMIPIOBAIBHUX CUCTEM

Konucuuuenko Imms IOpiiioBuu — acmipant kadeapu kiGepdhi3MuHHUX Ta
1H(popMaIiitHO-BUMIPIOBAJIbHUX CUCTEM

Po6oua mporpama periiaMmeHTye:

—METY AUCLMILUIIHY;

—AMCLUHUILIIHAPHI PE3yJIbTaTH HABUYAHHS;

—0a30B1 IUCIUTLIIHM;

—00csr 1 po3noaul 3a ¢dopMaMu OpraHizailli OCBITHHOTO MPOIECY Ta BUJAMHU
HaBYaJbHUX 3aHSATD;

—IIporpamy JUCUUIUIIHY (TEMAaTUYHUMI IJ1aH 33 BUJAMU HaBYaJIbHUX 3aHSATBH);

—aJTOPUTM OLIHIOBAHHS PIBHSA JOCSITHEHHS JMCLMIUIIHAPHUX PE3YJIbTATIB
HaBYaHHA (IIKaJM, 3acO0U, MPOLIETyPH Ta KPUTEPIi OLIIHIOBAHHS);

—IHCTPYMEHTH, 00JIaJHAHHS Ta MPOrpaMHe 3a0€3MeYeHHS;

—peKOMeHI0BaHI JKepesa iHpopMaliii.

PoGoua mporpama mpusHadeHa IS peajizaliii KOMIIETEHTHICHOTO TiIXO0Iy ITiJT
Jac TUTaHYBaHHS OCBITHBOTO TIPOIECY, BHKJIAJAaHHS JUCHMILUIIHHU, ITATOTOBKU
3100yBayiB BHUIOI OCBITHM JO0 KOHTPOJBHHUX 3aXOJiB, KOHTPOJIIO MPOBAKEHHS
OCBITHBOI JISJIBHOCTI, BHYTPIIIHBOIO Ta 30BHIIIHBOIO KOHTPOJIO 3a0e3MeyeHHs
SIKOCT1 BMIIIOi OCBITH, aKpEUTAallli OCBITHIX ITPOTpaM.

[ToromxeHo  pilIEHHSIM  HAYKOBO-METOJWYHOI  KOMICIi  CHELIaJIbHOCTI
174 ABtomatu3allisi, KOMII IOTEPHO-IHTETPOBaHI TEXHOJOTIT Ta pPoOOTOTEXHIKA
(mpotoxoi Ne8 Bix 30.06.2023 p.).
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1 META HABYAJIBHOI JUCHUTIJITHA

MeTa AUCHUITIHU — 03HAWOMJICHHS 3 METOIOJIOTTYHIMH ¥ METOJAMYHUMH 3ac00aMu
TOCTIKEHHST KiOep(]i3WdHUX CHUCTEM 3 BHKOPUCTAHHSM METOJIB MAIIMHHOTO
HaBUYaHHS.

2 OYIKYBAHI JMCHUIIJITHAPHI PE3YJIbTATH HABUYAHHS

Jucnumiainapui pesyjabratu Hapuyanua (JAPH)

mugp APH 3MicT

JAPH - 01 PO3yMITH OCHOBH QJITOPUTMIB MAIIMHHOTO HABYAHHS

JAPH — 02 3MIMCHIOBATH aHaNi3 JaHUX Ta MOOyJOBY MOJEJEH MAIIMHHOTO HaBYaHHS 3a
JIOTIOMOT'0I0 MOBH TiporpaMmyBanHs Python

JIPH — 03 3aCTOCOBYBaTH Ha Tmpaktuimi Oi0mioreku Numpy, Pandas, Keras Matplotlib,
Seaborn

JAPH — 04 3HaTH OCHOBH TIPOEKTYBaHHS CHUCTEM aBTOMAaTH3allil 13 3aCTOCYBaHHAM
ITOPUTMIB MAIIMHHOTO HABYAHHS

JAPH — 05 BUKOPUCTOBYBaTH HEHPOHHI Mepexi sl BHpIIICHHS 3aBJaHb OOpPOOKH
MIPUPOIHOT MOBH, KaTErOopHU3aIlii Ta 1IeHTH(IKAIT BUXITHUX JaHUX

JAPH — 06 BU3HAYaTH IHCTPYMEHTH, HEOOX1/IHI U BUPIIIEHHS TOCTABJICHOTO 3aBIaHHS IPU
MaIIMHHOMY HaBYaHHI

3 BA3OBI JUCIUAIIJITHU
Ha3a nmucuuniinu 3100yTi pe3y1bTaTH HABYAHHS
@1 Merononoris HaykoBux | PHO3 3acrocoByBaru crienianizoBaHi KOHIENTYallbH1 3HaHHS,
JOCTIIKEHb [0 BKJIIOYAaIOTh CydacHI HayKoBl 3000yTKH, a TaKOX

KPUTHYHE OCMHCIIEHHS Cy4yacHMX Ipobiem y cdepi
aBTOMAaTH3allii Ta KOMII IOTEPHOIHTEIPOBAaHUX TEXHOJOTIN
JUTSL pO3B’I3yBaHHSI CKJIAIHUX 3a/1a4 TpodeciitHOol AisUTBHOCTI.
PH11 JlorpuMmyBaTHChb HOpPM akKaJeMiuHOI JAOOpPOYECHOCTI,
3HaTH  OCHOBHI  MpaBOBI ~ HOPMM  IIOJAO  3aXHUCTy
IHTEJIEKTyalbHOI BIIACHOCTI, KOMepLiaji3alli pe3yJbTaTiB
HAyKOBO-IOCHIIHOI, BHHAXI1THULLKOT Ta MIPOEKTHOL
TISUTBHOCTI.

PHI12 36upatn HeoOXigHy iH(OpMaIlil0, BUKOPUCTOBYIOUH
HayKOBO-TEXHIUHY JITepaTypy, 0a3u JaHUX Ta 1HIII JKepena,
aHaJi3yBaTH 1 OIIHIOBATH 11

@2 Asromaruzanisg TexHosoriynux | PHOS Po3poGmatu  KOMI'IOTEpHO-IHTETpOBaHI  CHCTEMH
TpOLIECIB BUPOOHUIITB YIPaBIIiHHA CKJIaJHUMHU TEXHOJOTIYHUMH Ta OpraHizauiiHo-
TEXHIYHUMHU 00’ €KTaMH, 3aCTOCOBYIOUM CUCTEMHUH MiJIXiJ 13
BpaxyBaHHSIM HETEXHIYHUX CKJIAJOBUX OIIIHKH OO0’ €KTIB
aBTOMaTH3all].

PHO7 AmnanizyBaTu BUPOOHHUYO-TEXHIYHI CUCTEMU y TEBHIN
rajxysi OisUTBHOCTI SIK O0’€KTHM aBTOMAaTH3allli 1 BHU3HAYATH
CTpaTerito X aBToMaTH3allii Ta udpoBoi Tpancopmariii.
PHO9 Po3pobuatu ¢pyHKIiOHAIBHY, OpraHizauiiHy, TEXHIYHY
Ta iHQOpMaliliHy CTPYKTYpH CHCTEM aBTOMAaTH3alii




CKJIQJIHUMU TEXHOJOTIYHUMHU Ta OpPTaHi3alliiHO-TeXHIYHUMU
00’ekTamMu, PO3POOJATH MPOTPAMHO-TEXHIYHI  Kepyroul
KOMIUIEKCH 13 ~ 3aCTOCOBYBAaHHSIM  MEpEXEBUX  Ta
iHQopMaIIHHUX TEXHOJIOTiH, MPOMKCIOBUX KOHTPOJIEPIB,
MEXaTPOHHUX KOMIIOHEHTIB, POOOTOTEXHIYHUX MPHUCTPOIB,
3ac00iB JIFOJUHO-MAIIMHHOTO 1HTEPQEHCY Ta 3 ypaxyBaHHIM
TEXHOJIOTIYHHX  yMOB Ta BHMOI JI0  YIPaBIiHHA
BHUPOOHUIITBOM

PHIO Po3pobasiTu 1 BUKOPUCTOBYBATH CHEIiali30BaHe
nporpamMHe 3a0e3nedeHHs Ta IU@POBI TEXHOMOTIT s
CTBOPEHHS cHCTEM aBTOMAaTH3aIlii CKJIaJHUMHU
OpraHizarifHO-TeXHIYHUMHU 00’exTamu, npodeciitHo
BOJIOJIITH CTIELIaIbHUMH MTPOTPAMHUMHU 3aCO0aMH.

PH13 Po3pobnsitTh 1 BHUKOPHUCTOBYBAaTH amapaTHe Ta
nporpamHe 3abe3neyeHHs Kioep(hi3suyHUX CHUCTEM Ha OCHOBI
KOHIICTIIIT IHTEPHETY peuei

@3 JocmimkeHHs, ineHTH)IKaIs,
MOJICITIOBAHHS 1 PO3PaXyHOK CUCTEM
aBTOMATH3aIlil

PHO1 CrBoproBati cuctemu aBTOMaTH3alii, KibepdizuuHi
BUPOOHMLITBA HAa OCHOBI BHKOPHCTAHHS I1HTEJIEKTyaJIbHUX
METOJIB yNpaBiHHsA, 0a3 JaHuX Ta 0a3 3HaHb, HU(PPOBUX Ta
MEPEKEBUX TEXHOJIOT'1H, POOOTOTEXHIYHUX Ta
THTENIEKTYaTbHUX MEXaTPOHHHX IPUCTPOIB

PHO3 3acTocoByBaTH criemiaii3oBaHi KOHIIETITyalbH1 3HAHHS,
0 BKJIIOYAIOTh CydYacHi HAyKOBi 3100yTKH, a TaKOX
KpUTUYHE OCMHCICHHS CcydacHUX TmpoOiem Yy cdepi
aBTOMaTH3alii Ta KOMII IOTEPHO-IHTEIPOBAHUX TEXHOJIOTIH
JUISL O3B’ A3yBaHHSI CKJIaIHUX 33724 MpodeciitHOl AisITbHOCTI.
PHO4 3acrtocoByBatm Cy4acHi MiAXOOM 1  METOIU
MOJEIIOBAHHS Ta ONTUMI3alii UId JOCHIHDKEHHSA Ta
CTBOPEHHsI €()EKTUBHUX CHCTEM aBTOMATH3allil CKJIAJHUMU
TEXHOJIOTIYHUMHU Ta OpraHi3alifHO-TEXHIYHUMH 00’ €KTaMH.
PHOS8 3actocoByBatu cy4acHi MaTeMaTU4dHi METOU, METOIH
Teopii aBTOMAaTHMYHOIO KEepyBaHHsA, Teopil HaAiMHOCTI Ta
CHCTEMHOTO aHaJIi3y JJIs IOCIiPKEHHS Ta CTBOPEHHS CUCTEM
aBTOMaTH3aMii CKJIaJJHUMHU TEXHOJIOTIYHUMHU Ta
OpraHizalifHO-TEeXHIYHUMH 00 ’ekTamu,  KiOepdizuuHUX
BHUPOOHUIITB

PH14 JocnimpkyBatn KiGepdi3udHi CHCTEMH Ha OCHOBI
METO/IIB Cy4acHOi Teopii KepyBaHHS Ta IITYYHOTO IHTEIEKTY

@6 Teopist cucreM, ONTHMalbHE
Ta aJIaliTUBHE KEPYBAaHHSA

PHO4 3actocoByBatum cCcydYacHi TIAXOOM 1 METOAH
MOJEIOBAHHA Ta ONTUMIi3amil I JOCHIDKEHHS Ta
CTBOPEHHsI €()eKTUBHUX CHCTEM aBTOMATH3aIlil CKJIAIHUMHU
TEXHOJIOTIYHUMHU Ta OpraHi3alifHO-TEXHIYHUMH 00’ €KTaMH.
PHOS8 3actocoByBatu cy4acHi MaTeMaTUudHi METOU, METOIH
Teopii aBTOMAaTHYHOIO KEpyBaHHSA, Teopil HaAiMHOCTI Ta
CHCTEMHOTO aHaJIi3y /IS TOCIiPKEHHSI Ta CTBOPEHHST CUCTEM
aBTOMaTH3alii CKJIaJJHUMHU TEXHOJIOTIYHUMHU Ta
Oprasi3alifiHO-TeXHIYHUMH  00’ekTamu,  KiOep]iznyHux
BUPOOHULITB




4 OBCAT 1 PO3MOALI 3A ®OPMAMM OPT'AHI3AIIL OCBITHHOI'O
HHPOLOECY TA BUIAMU HABUYAJIBHUX 3AHATD

Bun

Po3nopain 3a gopmMaMu HaBYAHHS, 200UHU

JAEeHHA BeYipHs 32049HA
HABYAILHHUX | - OGcsr | aynuTopHi camocriitaa| P TOPHI o MocTiiaa Obesr ayam- Ca.l\\/’IOC-
3aHATH 3aHSTTS 3aHSATTS TOpHI | TiliHa
pobota pobota

3aHATTS | poboTta
JISKITH1 148 55 93 - - 148 12 136
PAaKTUYHI - - - - - - - -
nmabopaTopHi 92 38 54 - - 92 12 80
ceMiHapu - - - - - - - -
PA3OM 240 93 147 - - 240 24 216

S IPOI'PAMA JUCIIUIIJIIHU 3A BUJAMU HABYAJIBHUX 3AHATDH

HInppu O0csr ck/ia10BHX,
Buau Ta TeMaTHKa HABYAJbLHUX 3aHATH
JAPH 200UHU
JIEKLT 148
JAIPH - 01 1. BBeneHHs y MalllMHHE HaBYaHHS 6
JIPH — 02 2. Bukopucranus MmoBu Python y mammmHHOMY HaBYaHHI 22
JIPH — 03 3. Metoau 06poOKu Ta aHaNi3y BUXITHUX JaHHX. 22
bibmiorexn Numpy, Pandas, Matplotlib, Seaborn
JIPH — 04 4. bazoBi Mmojeni kiaacudikarii 10
JPH — 04 5. JlepeBa pimieHb 6
JAPH - 05 6. Benenns B apxiTekTypy HelipoHHUX Mepex. CydacHi 18
HEHPOHHI Mepexi
JPH - 05 7. Kateropii mamuHHOro HaB4aHHs. Knacudikaris tumy 12
JIPH — 06 HaBYaHHS, BUXOISIYHU 3 IOCTABJIECHOI 3a1a4i
JPH - 05 8. OCHOBM MalIMHHOI'O HABYAHHSI 3 YUUTEIEM 12
JIPH — 05 9. OCcHOBM MallIMHHOTO HAaBYaHHsI 0€3 yuuTess 12
JIPH — 05 10. OcHOBY MallTMHHOTO HABYAHHS 13 MAKPITUICHHIM 12
JPH - 05 11. 3ropTkoBi HEHPOHHI Mepexki 16
JIABOPATOPHI 3AHATTSL 92
JPH — 02 1. Po6oTa 3 7aHuMU 3 BUKOPUCTAHHSIM MOBHU 22
nporpamyBaHHs Python. ®inbTpyBaHHs, yrpynoBaHHs,
arperailis, Bi3yasizaiis
JIPH — 02 2. 3aBpanns Ipucu @imepa 10
JAPH — 04 3. 3aBmaHHs KaTeropusailii TUMy 3aJi3HWYHOTO BaroHa 3a 24
HOro OCHOBHUMH XapaKTepUCTUKAMU
JIPH — 05 4. Po3B'si3aHHs 3a7a4i 11eHTH(IKALli pyKOIUCHOTO TEKCTY 16
JAPH - 05 5. Bukopucranus CNN y 3aBIaHHSIX KaTeropusarii 20
BX1IHUX JTAaHUX
PA3OM 240

6. OHIHIOBAHHA PE3YJIBTATIB HABYAHHSA

Ceptudikartris q10ocsTHEHb 37100yBadiB 31ACHIOETHCS 3a JOIMOMOTOI0 MPO30PHUX
MpOIEAYp, IO IPYHTYIOThCS Ha 00’ €KTUBHUX KPUTEPIAX BiAMOBiAHO 10 IlosioxeHHs




yHiBepcuTeTy «IIpo oriHlOBaHHS pe3yJibTaTiB HaBYaHHS 37100yBayiB BUIOT OCBITH.

JlocArHyTMH ~ piB€Hb  KOMIIETEHTHOCTEH  BIJHOCHO  OYIKYBaHHX, IO
i1eHTH(IKOBAaHUH IMiT Yac KOHTPOJBHHUX 3aXOJliB, BiIOOpa)kae peallbHU Pe3ysbTaT
HaBYaHHS 3700yBaya 3a JUCIUILTIHOIO.

6.1 Hlkanu

OuiHroBaHHS HaBYAJIBHUX JOcATHEHB 37100yBaduiB HTY «/II1» 3xaiiicHIO€ThCS 3a
peittuarosoro (100-0anbpHOI0) Ta IHCTUTYIIIHOO mIKagamu. OcTaHHS HEoOXiaHa (3a
odiIHOI BIJACYTHICTIO HAIIOHAJIBHOI IIKaNW) JJIs KOHBepTallii (repeBeacHHs)
OLIIHOK MOOUTbHUX 3/100yBayiB.

IIkanu ouinioeannsa nasuaibHux 0ocaznens 3000yseauie HTY «/[11»

PeiiTunrosa IncTuTyniiina
90...100 BiaMiHHO / Excellent
74...89 no6pe / Good
60...73 3a10BUIBHO / Satisfactory

0...59 He3anoBiabHO / Fail

Kpenutn HaBYaNbHOI JUCIUIUTIHM 3apaxOBYIOTHCS, SIKIO 37100yBa4 OTpHMAaB
M1JICYMKOBY OILIIHKY He MeHIe 60-tu 6aiiB. Hikua o11iHKa BBaXKa€ThCs aKaJAeMIYHOIO
3a00proBaHiCTIO, 110 MiJJISTaE JTKBiIalii BiAnoBiAHO 10 [To0KeHHs mpo opraHi3alio
ocBiTHROTO Tipouecy HTY «AI1».

6.2 3aco0u Ta mpouenypu

3MicT 3aco0iB IarHOCTHKU CHPSIMOBAHO HA KOHTPOJb PiBHS CHOPMOBAHOCTI
3HaHb, YMIHb/HaBHYOK, KOMYHIiKaIlii, aBTOHOMIi Ta BIJMOBIAAIBHOCTI 3700yBaua 3a
Bumoramu HPK 1o 7-ro kBamidikamiiiHoro piBHS T dYac JIEMOHCTparlii
permaMeHTOBaHUX POOOUYOI0 TPOrPAMOIO PE3yJIbTaTiB HABYaHHSI.

3100yBauy Ha KOHTPOJILHUX 3aXOJaX Ma€ BUKOHYBATH 3aBIaHHS, OPIEHTOBaHI
BUKJTFOYHO Ha JIEMOHCTPAIIII0 TUCIHUILIIHAPHUX PE3yJIbTaTIB HaBUYaHHS (PO3ALI 2).

3aco0u J1arHOCTUKH, 10 HAMAKOTHCS 3700yBauaM Ha KOHTPOJBHUX 3aX0/aX Y
BUTJIS1 3aBAaHb TSI TOTOYHOTO Ta IMiJICYMKOBOTO KOHTPOIO, (DOPMYIOTHCS IIITXOM
KOHKpeTH3alli BHUXIJHUX JaHUX Ta CHOCO0y JEMOHCTpalii IUMCUUIITIHAPHUX
pe3yJIbTaTiB HABUAHHS.

3acoOu A1arHOCTUKU (KOHTPOJIbHI 3aBJaHHs) JJisl TIOTOYHOT'O Ta IMiJCYMKOBOIO
KOHTPOJTIO TUCIHUTIIIHN 3aTBEPIKYIOTHCS Kaeaporo.

Bumu 3aco6iB miarHOCTMKMA Ta TPOIEAYp OIIHIOBAaHHS JJIsi MOTOYHOTO Ta
M1JICYMKOBOTO KOHTPOJIIO TUCITUTIIIHU TIOJIAHO HIDKYE.



3acobu diaznocmuku ma npouedypu OuiHIO8aAHHA

IMOTOYHUU KOHTPOJIb HNIACYMKOBHWHU KOHTPOJIb
HaBYAJbHE 3aco0m e 3aco0u e —
3aAHATTA JiarHOCTHKH p M JiarHOCTHKH p M
JIEKIIT KOHTPOJIbHI BUKOHAHHS BU3HAYECHHSI
3aBJaHHA 3a 3aBJaHHs 1] 9ac CEPEIHBO3BAXKCHOTO
KOYKHOIO TEMOKO | JIEKIIIH pe3yabTaTy MOTOYHHUX
- - KOMIUIEKCHA )
nabopaTopHi| mepeBipka Ta BUKOHAHHS KOHTPOJTIB;
OopaTopHUX POOIT KOHTpOJIbHA
3aXUCT J1a
paTop p po6ota (KKP) )
BukoHanHga KKP nig gac
3aUTIKy 3a OaKaHHSIM
CTYJCHTA

[lin 4Yac TOTOYHOIO KOHTPOJIIO JICKIIMHI 3aHATTS OIIIHIOIOTHCS IUISIXOM
BU3HAYCHHS SKOCTI BHKOHAHHS KOHTPOJBHUX KOHKPETH30BAHWX  3aBJ/IaHb.
JlabopaTopH1 3aHATTSA OLIHIOIOTHCS SIKICTIO 3aXHCTYy BUKOHAaHUX 1 O(OpPMIIEHHX
1a00paTOPHUX POOIT.

K110 3MICT MEBHOTO BUY 3aHSTh MIAMNOPSIKOBAHO JEKUIBKOM CKJIaJOBUM, TO
IHTEeTpajibHE 3HAYEHHS OI[IHKM MOXKE BH3HAUaTHCS 3 YypaxXyBaHHSIM BaroBHUX
KO€(IIIEHTIB, 110 BCTAHOBIIOIOTHCS BUKIIAJAYEM.

3a HasBHOCTI PIBHS PE3yJbTATIB MOTOYHUX KOHTPOIIB 3 YCIX BHUJIIB HABYAIbHUX
3aHATh He MeHme 60 OamniB, MIJCYMKOBUN KOHTPOJIb 3AIMCHIOEThCA 0€3 ydacTi
3100yBayva NUISIXOM BU3HAYECHHS CEPEIHbO3BAKEHOTO 3HAYEHHSI TOTOYHHX OI[IHOK.

Hesanexxno Bim pe3ysbTaTiB MOTOYHOTO KOHTPOJIIO KOXKEH 37400yBay I 4ac
3aitiky Mae npaBo BukoHyBaTu KKP, sika MicTUTh 3aBJaHHs, 110 OXOIUTIOIOTH KJIFOYOBI
JTUCITUTUTIHAPHI pe3yJIbTaTH HaBYaHHS.

KinpkicTs koHKpeTH30BaHux 3aBiaaHb KKP moBwHHA BiANOBIIATH BiABEICHOMY
yacy Ha BUKOHaHHS. KinbkicTh BapianTiB KKP mae 3a0e3neunTty 1HauBIMyasi3alio
3aBJIaHHS.

3HavyeHHs1 oOIiHKM 3a BUKOHaHHS KKP BH3HauaeTbcsi CepeHBOIO OIIHKOIO
CKJIaJIOBUX (KOHKPETU30BaHUX 3aB/IaHb) 1 € OCTATOYHHUM.

[nTerpansHe 3HaueHHs ouiHKA BUKOHaHHA KKP Moxe Bu3HavaTHcs 3
ypaxyBaHHSIM BaroBUX KOE(QIIIEHTIB, 110 BCTAHOBIIOETHCS Kadenporo s KOXKHOI
CKJIaZI0BOi onucy kBaiigikaniiinoro pisus HPK.

6.3 Kpurepii

PeanbHi pe3ynbraTy HaBuaHHS 37100yBada 1ACHTU(DIKYIOTBCS Ta BUMIPIOIOTHCS
BIJIHOCHO OYIKYBaHHMX TiJ] YaC KOHTPOJIbHMX 3aXOJiB 3a JIOMOMOTOI0 KPHUTEPIiB, 110
OMHCYIOTH Jii 3700yBava Jijisi AEMOHCTpaIlli TOCATHEHHS Pe3y/IbTaTiB HABYAHHS.

JIst  OLIHIOBAaHHS BHWKOHAHHS KOHTPOJBHUX 3aBlaHb IIiJl Yac TMOTOYHOTO
KOHTPOJIIO JIEKIIHHUX 1 1a00paTOpHUX 3aHSATh B SKOCTI KPUTEPiI0 BUKOPUCTOBYETHCS
KOe(IIIEHT 3aCBOEHHS, [0 aBTOMATUYHO aJIalTy€ TOKA3HUK OI[IHKU J0 PEUTHHIOBOI
TITKAJTH

O,=100 a/m,
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7€ @ — YMCJIO TIPAaBUJIbHUX BIATOBIIeH a00 BUKOHAHUX CYTTEBHUX OIEpalliid BiAMOBITHO
70 €TaJIOHy pIIIeHHS; M — 3arajbHa KUIBKICTh 3allUTaHb a00 CyTTEBUX OIeparliii

€TaJIOHY.

3MICT KpHUTEpIiB CIIUPAETHCS HAa KOMIIETCHTHICTHI XapaKTEPUCTHKU, BU3HAYCHI
HPK n7st marictepcbKoro piBHSI BULIIOT OCBITH (ITOIaHO HIKYE).

3acanvhi Kpumepii 00cAZHEeHHA pe3yIbmamie HaAgUaHHA

ona 7-20 keanigikayininozo piensa 3a HPK

MYJIbTUUCIUILTIHAPH
UX KOHTEKCTaX;

3HaHHS B MPAKTUYHIN AISUTBHOCTI, ajeé Ma€ MeBHI HETOYHOCTI
IIpU peaiizalii TpboX BUMOT

Onuc . . Iloka3Huk
ca . .. Bumoru 10 3HaHb, YMiHb/HABHY0K, KOMYHiKaIlii, .
kBaJigikauiiinoro . . .. OIiHKH
- BignoBinaabHocCTI i aBTOHOMIT
3nanns
+ CllerjairizoBadi BianoBiap BigMiHHA — MpaBHIIbHA, OOTPYHTOBAHA, 95-100
KOHIIETITYaJIbH1 OCMHUCJICHA.
3HAHHS, 10 XapakTepusye HasiBHICTh:
BKJIIOYAIOTh CydJacHi — Ccreriaxi3oBaHuX KOHIENTYaIbHIX 3HaHb Ha PiBHI
HAYKOBI 3100y TKH y HOBITHIX JOCSATHEHB;
cepi mpodeciiinoi — KPUTHYHE OCMUCIICHHS NPO0OJIeM y HaBuaHHI Ta/abo
HisbHOCTI 260 raiysi npodeciiiHil TIsITLHOCTI Ta HA MEXI MPEMETHUX Tajy3ei
3HAHE i € OCHOBOIO BinnoBine MicTUTh HE TPYOi MOMIIIKK 200 ONMCKH 90-94
JUIS OPUTIHATBHOTO BianoBiap npaBwiibHA, aje Ma€ MeBHI HETOYHOCTI 85-89
MICIICHHS Ta BinmoBings mpaBuibHA, ajleé Ma€ TEBHI HETOYHOCTI W 80-84
MpoBeIeHHs HEJIOCTAaTHHO OOIPYHTOBaHA
OCILIKEHb BigmoBines mpaBWiIbHA, ajge Mae€ TEBHI  HETOYHOCTI, 74-79
— ’ HEJIOCTAaTHHO OOTPYHTOBAHA Ta OCMHCIICHA
L, Binnosine ¢parmenTapHa 70-73
. . BiamoBigs AEMOHCTpYE HEUITKI YSBICHHS CTYICHTA PO 65-69
y rajysi Ta Ha MeXi ,
ATVICH BHAD 00’ €KT BUBYEHHS
T ; — - "
y PiBeHb 3HaHb MIHIMAJIBEHO 3aJI0BLILHUI 60-64
PiBeHb 3HAaHb HE3aMOBUILHUIT <60
Vminna/masnukn
+ CIlelianizoBaHi BinnoBigs XxapakTepusye yMIHHS: 95-100
YMIHHS/HaBUYKU — BUSIBJIATU MIPOOJIEMHU;
PO3B’sI3aHHS — (opMyITIOBATH TIMIOTE3H;
npobieM, HeoOX1TH1 — PO3B’A3yBaTH NpOOJIEMH;
NOCITIKEHb Ta/a60 — IHTerpyBaTH 3HAHHS;
NPOBAIDKEHHS — TPOBAJIUTH IHHOBAIIMHY MisUTbHICTB;
{HHOBALIHHOT — TPOBAJIUTH HAYKOBY NiSITbHICTh
TSUTBHOCT 3 METOK BianoBige xapaktepuszye YMiHHS/HAaBUUKH 3aCTOCOBYBATH 90-94
PO3BHTKY HOBHX 3HaHHS B IPAKTUYHIH TisSUIBHOCTI 3 HE TPYOMMHU IOMUJIKAMHU
3HAHE Ta TPOLICIYD; BianoBigp xapakTepusye yMiHHS/HAaBHUKH 3aCTOCOBYBATH 85-89
SATHICTD ’ 3HAHHS B MPAKTHYHIN MISTIBHOCTI, aleé Ma€ MEeBHI HETOYHOCTI
) IIPH peatizariii oJJHi€] BUMOTH
IHTErpyBaTH 3HAHHSA ; ; ;
» 43VBATI BianoBigp xapakTepusye yMiHHS/HAaBHUKH 3aCTOCOBYBATH 80-84
Ta poO3B T ) ) .
PO3B A3yBat 3HAHHS B MPAKTHYHIN AiSTTBHOCTI, aleé Ma€ MEeBHI HETOYHOCTI
CKIaHI 3az%aq1 y TIpH peastizaliii AJBOX BUMOT
[IIHPOKHX abo BinnoBine xapakTepusye yMIHHS/HABUYKH 3aCTOCOBYBATH 74-79
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Onuc . - IHoxka3zHuk
. .o Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaIlil, .
kBagidikauiiinoro . . . OLliHKH
. BiIMOBiTaIbHOCTI i aBTOHOMIT
piBHs
+ 3JIaTHICTh BianoBigp xapakTepusye YMiHHS/HAaBHUKH 3aCTOCOBYBATH 70-73
pO3B’s3yBaTu 3HAHHS B MPAKTUYHINA JiSUTBHOCTI, ale Mae MEeBHI HETOYHOCTI
poOJIeMH y HOBUX [IpH peatizalii YOTUPbOX BUMOT
260 HE3HATOMUX BiamoBigs xapakTepusye yMiHHS/HABUYKHA 3aCTOCOBYBATH 65-69
Cepe/IOBHUIIAX 32 3HAHHS B MPAKTHUYHINA AISUIBHOCTI MPU BUKOHAHHI 3aBJaHb 32
HasBHOCTI HeroBHOi | 3Pa3KOM
260 O6MEXKEHOT Bigmosinp xapakTepusye YMIHHA/HaBUYKH 3aCTOCOBYBATH 60-64
indopmarii 3 3HaHHS TIpU BHUKOHAHHI 3aBJaHb 3a 3pa3koM, aje 3
YpaXyBAHHAM HCTOYHOCTAMM .
ACIIEKTIB COLATbHO PiBeHb yMiHB/HaBHUYOK HE3aI0BITLHUI <60
Ta €TUYHOL
BiJIMOB1AAILHOCTI
Komynikayisa
+ 3po3yMiie i 3p0o3yMiNIicTh BiNOBIAL (AOMOBIII). 95-100
HE/IBO3HAYHE Mosa: paBUIIbHA; YNCTA; SICHA; TOYHA; JIOTIYHA; BUPA3HA;
JIOHECEHHS BJIaCHUX | JIAKOHIYHA.
3HaHb, BUCHOBKIB Ta Komyni{cauiﬁﬂa c:mpamezia:
apryMeHTaLi 10 — ToCIilIoBHUIL i HecynepeunuBuii PO3BUTOK JIyMKH;
daxiBuis i — HAsBHICTh JIOT{YHUX BIACHUX CY/DKEHD; '
HeaxiBIiiB, 30kpema | — JOPEUHA apryMeHTalil Ta i BiINOBIIHICTE BiNCTOIOBAHNM
710 OCi6, ki ITOJIOKCHHSAM, ‘ o o
HABYAIOTLCS — MpaBHIIbHA CTPYKTYPA BiANOBiI (momosini);
— TPaBWIBHICTH BIAMOBIACH Ha 3aUTaHHS;
— JIOpedYHa TeXHiKa BiAMOBiACH Ha 3alTUTaHHS,
— 3JaTHICTH pOOUTH BUCHOBKH Ta ()OPMYITIOBATH
MIPOTIO3HUIIIT;
— BHMKOPHUCTaHHsI IHO3€MHHUX MOB Y NpodeciiHiil TisIbHOCTI
JlocTaTHs 3pO3yMIiNICTh BIAMOBIAL (IOMOBiAI) Ta JOpedHa 90-94
KOMYHIKalliliHa cTpaTerisd 3 He3HAYHUMU XubamMu
Jlo6pa 3po3yMmimicTh BIAMOBIAlI (AOMOBiAl) Ta JOpedHa 85-89
KOMYHIKallliiHa cTpaTeris (CyMapHO HE€ peali30BaHO TpH
BHMOTH)
JoOpa 3po3yMuTicTh BIAMOBIAI (FOMOBiAI) Ta JOpEYHA 80-84
KOMYHIKalliifHa cTpaTeris (CyMapHO HE peajli30BaHO YOTHPH
BHMOTH)
Jlobpa 3po3yMiliCTh BIAMOBiAI (JOMOBiAl) Ta JOpevHa 74-79
KOMYHIKalllliHa cTpaterisi (CyMapHO HE€ peajli30BaHO II’SITh
BHMOT)
3a0BUJIbHA 3pO3YMUTICTh BIiANOBiAL (OMOBiAL) Ta JAOpEYHA 70-73
KOMYHIKallliHa CcTpareriss (CyMapHO He peali30BaHO CiM
BHMOT)
3anoBiIbHA ~ 3pO3yMUNICTh  BIANOBiAL  (JomoBimi) — Ta 65-69
KOMYHIKallii{Ha cTpaTeris 3 XubaMu (CyMapHO HE peai30BaHO
JIEB’SITh BUMOT)
3amoBiIbHA  3pO3yMINICTh  BigmoBimi  (momoBimi)  Ta 60-64
KOMYHIKAaIIfHa CTpaTeris 3 Xubamu (CyMapHO HE pealli30BaHO
10 BuMor)
PiBeHp KOMyHiKallli He33aJOBUIbHUN <60
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Onuc . . Iloka3Huk
. .o Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaIlil, .
kBaJigikauiiinoro . . .. OLIHKH
. BiAmoBiganbHOCTI i aBTOHOMII
piBHs
Bionosioanvnicmos i asmonomisn
+ YOpaBJIiHHS BinminHe BOJIOIHHS KOMITETCHIIISIMU: 95-100
pobounmu abo — BUKOPHUCTaHHS MPUHITUIIIB Ta METO/IIB OpraHizaiii
HaBYaAJILHUMHU l[iSIJIBHOCTi KOMaHIH,
TIpOLIeCaMH, SIKi € — e(eKTUBHUI PO3IO/IiJ MOBHOBAXKEHD B CTPYKTYP1
CKJIaJHUMH, KOMaH[H, ‘ .
HenependauyBanumy | — ITPHMKa BPiBHOBAKEHHUX CTOCYHKIB 3 WICHAMM KOMAH/IH
Ta MOTpe6YIOTh HOBHX (BIMOBIAATBHICTH ;«:a B3a€EMOBIJTHOCHHM);
CTpaTeriumix — CTPECOBUTPUBAIICTS;
i AXOTiB: — CamoperyJsis; ‘
o BIAMOBiATBHICTS 3a | TpyroBa AKTHBHICTh B eKCTPEMATBHIX CHTYAIIifX;
BHECOK 10 — BHCOKHIi piBeHb 0co0HCTOrO CTaBJICHH /10 CTIPaBH;
N . | — BOJOmIHHS BCiMa BUAAMHU HaBYAJIbHOI AisSJIBHOCTI;
npOGCCHHMX SHaHb i | _ HaJIC)KHUN piBeHb ()yHJAMEHTAIbHUX 3HAHb;
TIpaKTHKH Ta/abo — HAJIOKHUN piBeHb c(POPMOBAHOCTI 3araibHOHABYAIbHHUX
OLIHIOBAHHA YMiHb i HABUYOK
p_e3yJH’TaT%B VieBHeHe BOJOMIHHS KOMIIETEHIISIMH BIAMOBIAAIBHOCTI 1 90-94
AVLIBHOCTI KOMaHA T4 | aproHoMmii 3 He3HAYHUMH XHOAMH
KOICKTHBIB, Jlobpe BONOMIHHSA KOMIIETEHLIAMM BiANOBimanmbHOCTI i 85-89
¢ 3MaTHICTD aBTOHOMII (He peai30BaHO JIBi BUMOTH)
IpOIOBKYyBaTU JloOpe BOJIOMIHHS KOMIIETCHIIISIMH  BIJIMOBIIAIBHOCTI 1 80-84
HaBYaHHS 3 BUCOKUM | apTOHOMII (HE peali3oBaHO TPU BUMOTH)
CTYNEHEM aBTOHOMIT JloOpe BOJIOMIHHS KOMIIETCHIIISIMH  BIJMOBIIAIBHOCTI 1 74-79
aBTOHOMII (HE peai30BaHO YOTHPH BUMOTH)
3a10BUILHE BOJIOJIHHSA KOMIIETEHI(ISIMH BIJIOBINAJbHOCTI 1 70-73
aBTOHOMI1 (HE peai30BaHoO I’ ITh BUMOT)
3a10BIIBHE BOJIOMIHHS KOMIIETEHIISIMU BIAMIOBIAAILHOCTI 1 65-69
aBTOHOMII (He peasi30BaHo IIICTh BUMOT)
3a10BIIBHE BOJIOAIHHS KOMIIETEHIISIMU BIAMIOBIAAILHOCTI 1 60-64
aBTOHOMII (piBeHb (parMeHTapHUil)
PiBeHb BiANOBIAAIBLHOCTI 1 aBTOHOMIT HE3a0OBIILHUMN <60

7. IHCTPYMEHTMU, OBJIA/ITHAHHSA TA TIPOI'PAMHE 3ABE3INEYEHHS
Buxopucroytorbest [IEOM, crnienianizoBaHuil JiEH31MHUI MPOrpaMHUNA TTAKeT

MathWorks, iHTerpoBana cepena po3poOku PyCharm

Community Ta MyasTUMEIIHHE 00TIaAHAHHS; TUCTaHIlIHA T1aTdopma Moodle.

MATLAB xommnanii

8. PEKOMEHJOBAHI JIKEPEJIA IHOOPMAILIII

OcHoBHIi

1 by6nikoB A.B., Konmucauuenko L.LFO. Meronuuni Bka3iBKM O BHUKOHAHHSA JIAOOPATOPHUX
poOIT 3 aucuuIUIiHM «BukopucTaHHS METOJMIB MAIIMHHOTO HaBYaHHA B CHUCTEMax

aBTOMaTMYHOTO KEpyBaHHs» JUIsl MaricTpiB crerianbHocTi 151

KOMIT I0TE€pHO-1HTEerpoBaHi TexHonorii». — uinpo: HTY «Il», 2020.
2 by6uikoB A.B. BukopuctaHHs MeTO/iB MAlIMHHOTO HABYaHHS B CHCTEMaX aBTOMAaTUYHOIO
kepyBaHHs. KoHcnekT nekuid ans marictpiB croerjanbHocTedl 151 «ABTomaruzaris Ta
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KOMIT FOTEpHO-1HTerpoBaHi TexHoiorii» / A.B. by6mikos, 1.FO. Konucandenko, — J{Himpo:
HTY «I1», 2020.

3 Meroau MalIMHHOTO HABYAaHHS MPU MPOEKTYBAaHHI aBTOMATH30BAHMX CUCTEM KEpYBaHHS
[EnextponHwmii pecypc] : HaB4. moci0. 1y acmipaHTiB crienianbHocTi 151 « ABToMaTH3a1is Ta
KOMIT FOTepHO-1HTerpoBani TexHosorii» / Ykmanaa: T. I'. baran; KIII im. Irops Cikopcbkoro.
Enextponni rekcrosi nani (1 ¢aiin: 313 kbaiit). Kuis: KIII im. Iropst Cikopcebkoro, 2021. 28
c.

4 Morunbnuii C. b. MammHHe HaBYaHHS 3 BUKOPUCTaHHAM MIKPOKOMII FOTEPiB: HABY.-METO/.
noci6. / 3a pea. O. B. Jlicoporo Tta in. — K., 2019. —226 c.

5  IHrosba C./. Machine learning: cTapToBUii Kypc : €NE€KTPOHHHMI HAaBYAJIBLHUI MOCIOHUK /
[rosoa C./., Kozauko O.M. — Bimaunug : BHTY, 2020. — 81 c.

6  panumnukos JI.B. [nTemiexkTyaibHi METOAM B yIIpaBIiHHI: HaBdanbHUN nocionuk / JI. B.
HpanumnnkoB. — Kam'sueeke: ATV, 2018. — 416 c.
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