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Aemomamu3ayis eupoGHU4ux npoyecie

Ouenka O npubnuxaetcs K eaMHULIE M HYJO, COOTBETCTBEHHO, C BO3pacTaHueM 7. B pesynbTaTe, ctaty-
CTHYECKME CBOMCTBA J M O COBEPIIEHHO OIMHAKOBBI 1A 60MbIIMX 7. OHAKO MPU HEGONBLIMX 72 M3MEHUMBOCTH
J MOXKeT GbITh GOJIbIIE, YeM HEOMpeNeNeHHOCTh 0. DTH CBOMCTBA O Kak 1A GOMBIIMX, TAK M MANbIX 72, CBH/IE-
TENBCTBYIOT O TOM, YTO JaHHAs OLIEHKA O ABNIAETCS MOJIE3HOW A/ WIMPOKOro JWana3oHa 3HadeHui n. MoxHO
TMOATBEPUTH 3TO, MOKA3aB, YTO MPH ONPE/ETEHHBIX YCJOBHAX O MPEBOCXONHUT J B KaueCTBE OLEHKH O 11 Beex
3HaueHnii 1 [2]. Kak Mbl yBUI€IH, BeTHunHA O ABseTcs 6aliecOBCKOil OLEHKO, HCTIONB3YIOIEii Onpe/ie/IeHHbIiT
KJIACC allpUOPHBIX PACIIPENEICHUM.

Jlaxke ecnu KOHKpETHOE anpuopHOe pacnpeneseHue p(0) He TOYHO OTpaKaeT Hally anpUOpHYI0 MH(popMa-
LIMI0, COOTBETCTBYIOIIEE allOCTEPHOPHOE pacnpeeiaeHue p(0]y) MoxeT ObITh MOJE3HBIM CPEACTBOM obecreye-
HUsl HAJIEKHOTO BbIBOJIA M OLEHKH JJIs1 CUTYalllid, B KOTOPBIX pa3Mep BHIOOPKH ABISIETCSI MaJIbIM.

BouiBoabl. Takum oOpa3om, GaliecOBCKHE METOMBI SBJIOTCSA CPEACTBAMM aHAIKM3a AAaHHBIX, KOTOpbIe MPU
MaJIbIX 00beMax BbIOOPKH MO3BOJISIOT OLEHHUTh MapaMeTpbl CTATUCTHYECKONH Mojesn 0ojiee MOJHO U TOYHO MO
CPAaBHEHUIO C KJIACCUYECKAMU CTATUCTUYECKUMU METOJAMMU.

Crycok muTepaTypsl

1. Press S. J. Subjective and Objective Bayesian Statistics: Principles, Models, and Applications / S. J. Press. — Second Edi-
tion. — New York: John Wiley @ Sons, 2003. — 591 p.
2. Agresti A, Coull BA. Approximate is better than “exact” for interval estimation of binomial proportions / Agresti A,
Coull BA // Amer Statist. — New York, 1998. — Vol. 52(2). — P. 119-126.
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C.C. Xyooaiit, KAHO. MeXH. HAYK
(Yrpaiua, m. Auinpo, Hayionanenuii mexuiunuil ynisepcumem «Hinpoécoxka nonimextika)

3ACTOCYBAHHSA CYYACHUX TNJAKTUYHUX CUCTEM Y ITPOLECI IIAI'OTOBKU
OAXIBIIB 3 MEXATPOHIKHN TA POBOTOTEXHIKHA

Anomauyia. Cmammsi npucesuenHa ananizy MOXICIUBOCMel CYyuacHo20 OUOAKMUUHO20 YCMAMKYS8AHH s Osl
nideomosku ¢haxisyie 3 mexamponiku ma pobomomexwixu. Posensinymi 6az06i komnonenmu OudaKmuyHux cu-
cmem Ha npuknadi npodykyii komnanii Festo Didactic (OPH).

Knwuoei cnoea: Mexamponixa, Pobomomexuixa, Juoaxmuuni cucmemu, Inoycmpis 4.0.

Annomayus. Cmamos NOCEUCHA AHATU3ZY 803MONCHOCMEN COBPEMEHHO20 OUOAKMUYLECKO20 000PY008aHUs.
8 npoyecce NOO2OMOBKU CREYUATIUCIO8 NO MeXxampoHuke u pobomomexnuxe. Paccmompensl 6azogvie KOMNo-
HeHmul OUOAKMUYECKUX cucmem Ha npumepe npooykyuu komnanuu Festo Didactic (OPT).

Karwuegvie cnosa: Mexamponuxa, Pobomomexnuxa, udaxkmuueckue cucmemoi, Hnoycmpus 4.0.

Abstract. The article is devoted to the analysis of the capabilities of modern didactic equipment in the
process of training specialists in mechatronics and robotics. The basic components of didactic systems are
considered on the example of products of the company Festo Didactic (Germany).

Keywords: Mechatronics, Robotics, Didactic systems, Industry 4.0.

Beryn.

ImkeHepHa OCBiTa € OIHUM 3 TOJOBHUX PYIUIlB A1 €KOHOMIYHOTO PO3BMTKY KpaiHu. Hapasi, Bce Oisblue
iHBECTHULi 30CepeKeHO Ha HOBOMY TE€XHOJIOTiYHOMY YCTaTKyBaHHi MPOMUCIOBOCTI, ajle MOpSA[ 3 UM iHBECTH-
il B M ArOTOBKY HOBOTO HAyKOBOTO MOKOJIiHHS Ay’Ke 3amainio. KOHKypeHTHa CIIPOMOKHICTh KOMTIaHiif MOKIINBa
JIUIIE TTPA YMOBi KOMIIEKCHOTO TTIXOMy 10 IHBECTHIIN y MOJepHi3amilo BUpOOHHWITBA Ta if y MiArOTOBKY Hay-
KOBO-TeXHIUYHUX criemjamictiB. CydyacHe BUPOOHHMIITBO Ma€ BIATIOBIiZaTH BCiM BUMOTaM HOBOTO TEXHIYHOTO Ha-
npsimy po3sutky IHAYCTPIA 4.0 i ue Bxe HasiBHUI (akT.

Oco011BO cITifi 3BEepHYTH yBary Ha HOBi HamlpsIMKHM TEXHOJOTIYHOTO PO3BHUTKY: MeXaTpOHiKa Ta poboToTe-
XHiKa, K KIFOUOBi 0COOJIMBOCTI Cy4acHOTO BUPOOHHIITBA.

MexarpoHika (aHriI. mechatronics) — rany3b HayKd i TEXHIKH, 3aCHOBaHA Ha CHHEPreTHYHOMY 00’ €HaHHi
BY3JIiB TOYHOI MEXaHIKH 3 eIeKTPOHHUMH, eJIEKTPOTEXHIYHUMU i KOMIT IOTEPHUMHU KOMIIOHEHTaMH, 110 3abe3re-
YYIOTh NPOEKTYBaHHS i BUPOOHUUTBO SKICHO HOBHX MOJYJIIB, CUCTEM i MalllMH 3 iHTEJEKTYallbHUM YIPaBIiHHIM
iX (yHKUiOHaJbHUMHU pyxamMHu. MexaTpoHika € CBO€piIHOO cydacHOIO (ijocodieto MPOeKTYBaHHS CKJIATHHUX
KEpOBaHUX TEXHIYHMX 00’€KTiB [1].
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Harmpsim 3 1aBHBOO ICTOpi€r0, MEXATPOHiKa, BUCTyNae Ak crenudiuHa cepa 3HaHb, K OKpeMUil (yHKL-
OHAJIBHUY MiAPO3/iJ, 3 KOHKPETHOI METOI0 - 3a0e3NeueHHs HOBOi (pyHKHIOHANBHOCTI. Lle MOXIMBO mocsartu
JIMIIE B TICHOMY KOHTaKTi 3 pOOOTOTEXHIKOIO, sIKa OPi€HTOBAHA HAa CTBOPEHHS pOOOTIB i pOOOTOTEXHIUHUX CHC-
TeM, IPU3HAYCHUX U1 aBTOMATH3allii CKJIQJHUX TEXHOJIOTIYHAX MPOIECiB i orepalliif, y TOMy YHCIi TaKHX, 110
BUKOHYIOTBCS B HEJIeTepMiHOBAaHUX YMOBAX, IUIsl 3aMiHM JIIOJMHHU IIiJl YaC BUKOHAHHS Ba)KKUX, YTOMJIMBHX i He-
6e3neyHnx poOiT [2].

MexatpoHHi cucTeMn HaOyBalOTh BAXJIMBOI'O 3HAUEHHA, (POPMYIOTH KIIFOUOBI TEXHOJIOTI] Mail0yTHBOTO.
ToMy, BayJIMBO 3a0€3MeUUTH TiIHy OCBITY MaliOyTHIX iHXKeHepiB 3 MexaTpoHiku. [IpoMKCIIOBICTh BXKe 3allikaB-
JieHa Ta noTpedye BUCOKOOCBiUE€HMX (paxiBLiB, 00 BUXKMBATH B YMOBAX JKOPCTKOI KOHKYpPEHLi Ta CTPIMKOTO
PO3BUTKY TE€XHOJIOTIMH.

OcHoBHa YacTHHA.

CyyacHuil iHkeHep MOBUHEH IOTYBAaTUCS B MYJbTUAUCLMIIIIHAPHOMY CEpEelOBUILL, a B MOJAJbLIOMY Mpa-
LIOBATH B MDKIUCLUIUTIHADHUX KOMAaHAAX 3 ypaxXyBaHHAM creun@ikd KOHKpeTHoro BupoOHuuTBa. KiacuuHa
cXema MiAroTOBKM iHXKeHepa nepeadadae TEOPETUUHY Ta MPAKTUYHY MiArOTOBKY 3TiHO 3 00paHOIO crewianiza-
Li€l0, y BUMAAKy MiArOTOBKY 3 MEXaTPOHIKM TaKUi Miaxin majoedekTuBHui. HemoctaTHbO nuine HafaTH 3HAH-
HSl 3 MEXaHiKM, eJEeKTPOHIKHU, eJeKTPOMEXaHiKM YW aBTOMaru3aLii, HeoOXiTHO 3a0e3MeUnTH PO3yMiHHS B3ae-
MO3B’SI3KiB MK IIUMH JACIMIDIIHAMY Ta 1X B3a€EMHY iHTeTpoBaHiCTh. ToMmy, tadopaTtopHe (IMIAKTHIHE) yCTaT-
KyBaHHsI TTOBMHHE 3a0e3nevuyBaTH OJHOYACHE MOJENIOBAHHS, TECTyBaHHS Ta Bi3yai3alilo BCi€l TEXHOJOTIYHOT
CHCTEMU 3 MEXaTPOHHUMHU Ta pOOOTU30BAaHUMHU MeXaHi3MaMu. SIK NpUKIaj, po3rIsTHEMO MOXKIMBOCTI MPOAYKLT
kommaHii Festo Didactic (0PH) onHOTro 3 CBITOBUX JIiIepiB AMAAKTHYHUX CHCTEM.

Festo Didactic nponoHye IMPOKKii CHEKTP HAaBYAIbHUX CUCTEM - Bill MaJlMX HACTIJIBHUX CUCTEM 10 IOB-
HOLIIHHMX HaBYaJbHUX 3aBOJIB - AKi MiATPUMYIOTb PO3BUTOK HABUUOK Ta HaGYTTs 3HaHb Yy BCIiX acleKkTax mMexa-
TPOHiKM Ta aBTOMaTu3alil. HaByanbHi koMmiekTy noOynoBaHi 3a MOAYJIbHMM NPUHLMIIOM: HEBMATHKa, riapa-
BIliKa, €JICKTPOMEXaHiKa, aBTOMAaTH3aLlisl.

(6)

©)

Puc. 1. bazoBi HaB4abHi HAGopu: NHeBMAaTHKA (a), riapasJika (0), elekTpoTexHika (B),
aBToMaTH3auis (r), JaTYNKH (1)

[lin yac po6OTH 3 KOKHUM y4OOBUM HAOOPOM BHUBYAETHCSA KOHCTPYKLISI €J€MEHTIB, IPUHLUMI Iil, MpaBuia
MiIKIIOYeHH Ta (QyHKLiOHANbHI OCOOJMBOCTI €leMEHTIB. 3a JIOMOMOTrOI CHUCTEMH LIBHUAKOTO MiAKIIOUYEHHS
€HePreTMYHHUX MOTOKIB MOXJIMBO IIBMIKO MPOBECTH MPAKTUUHE MOJETIOBAHHS Oyab-sAKOT cxeMU. YHiBepcab-
HiCTb HAaBYAIBHUX HAOOPIB 103BOJIAE MOEAHYBATH €JIEMEHTH 3 Pi3HUX HabopiB. TakMM YMHOM MOXJIMBO BUBYATH
eNIeKTPOMHEeBMAaTHYHi CXeMH a00 5K CUCTEMH eJIeKTPO-TiApOaBTOMATHKMU. [IJIsl LIbOTO JOCTaTHHO MATH BiIMOBiAHI
3’€THYBaJIbHI TIPOBITHUKN Ta Kabeni. EnemMeHTH yub0oBUX HaOOpiB MpencTaBiieHi 3 BUKOPUCTAHHSAM pealbHUX
nponyktiB Festo. MatoTs tpoBmii ineHTH IKaTOP, TOMY MOKIJINBO JIETKO 3HAWTH TEXHIUHY NTOKyMEHTALll0 Ha
o0panuit Tur. [TiAKITFOYeHHS KaHAliB KePYBaHHS Ta KOHTPOITIO Peaji3oBaHO 3a JOTIOMOTOI0 MIBUAKO3’ €MHIX KO-
HeKTopiB. be3neka Bix ypakeHb eeKTPUIHNAM CTPYMOM 3a0e3MedyeThes 32 paxyHOK BIalloi KOHCTPYKIIi Ta 1mo-
CHUIIeHOT 130T BiIMOBIAHUX 3’ €JHYBaJbHNX YacTHH. EneMeHTH HaBUanbHUX HaOOPIB PO3MIIILYIOThCS Ta 3aKpi-
TUTIOIOTECS Ha TIPOQUIBHUX THIUTaX 3a gomomMoror cucteMu kpimmeHHs Quick-Fix. IMomada crucioro moBiTps
3TIWCHIOETHCS 3a TOTIOMOTOF0 THYIKMX MOJiMepHUX MaTpyoOkiB 3 mrynepamu Quick Star (QS) [3].

Bin 6a30BUX HaBUAIBHUX MOAYJIB Ta HAOOPiB MTUIAKTHYHOrO OONaTHAHHS TiepeiieMo 0 Oifbll CKIaIHIX
aBTOMATU30BaHMX cucTeM. BupoOHMYa JiHiS Ha MiANPHEMCTBI, K MPaBHUIIO, CKIATa€ThcA 3 6araTboX OKpPEeMHX
BUKOHABYMX MOJyJiB. KOkeH 3 LMX MOIYJiB BUKOHYE CBOIO (DYHKLIIO — TPAHCTIOPTYBAHHS, PO3MOMAiJIEeHHs, Ne-
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peBipka, 00po0Ka, CKIlagaHHs, COPTYBaHHS, CKIayBaHHA. J[19 HaBUaHHSA POOOTH 3 TAKWMU JIiHIIME pO3poOIeHi
KOMIUIEKTHI qunakTtudHi cucremu MPS® puc. 2.

Puc. 2. MoayabHi iuaakTHdHi cucremu Ha 6a3i MPS®:
OKpeMa CTaHLisl COPTYBaHHs (a), KOMOIHOBAHA TEXHOJIOTiYHA JiHis (0)

Ha cporoaHni po3po0ieHi HacTyIHI TUITM CTaHL|iN: CTaHLisA PO3MOMINCHHS Ta TPAHCTIOPTYBAHHS; CTAHLA
nepesanTaxeHHs (Pick&Place); cranuis 3 po60TOM; CTaHLis PO3MOAINIEHHS; CTAHLIs MepeBipKy; CTaHLis 00poo-
KW; CTaHIIiA MEPEeMillleHHs] MaTepialliB - THEBMAaTUYHA; CTAHIIIS MepeMillleHHs MaTepialliB - eNeKTPUYHA; CTAHIIISA
MHEBMATUYHOI'O Mpecy; CTaHLis MPOOMBAHHS OTBOPIB; CTaHLA PO3MIIEHHS; CTAaHLis CKJIalyBaHHs;; CTaHLisA cop-
TyBaHHA. Bci okpemi cTaHIiT MOXIMBO KOMOIHYBaTu OIHY 3 OJIHOIO, YTBOPIOKOYI LTICHI cHCTeMU. 3a paxyHOK
LOT0 MOKJIMBO JOCSTHYTH Pi3Hi HaBuaslbHi 1iji. [Ipn 11boMy 00’ €THaHHI CHCTEMH MOKIIMBO MiAKIIOUYUTH B O1-
Hy CiTKy KepyBaHHA a0o x 3a0e3Me4nuTH aBTOHOMHY pOOOTY 3a JAOMOMOIO0 30BHILIHBOI0 MPOrpamMoBaHOro Jio-
riudoro koHtposnepa (I1JIK). 3aBasku yHiBepcaabHOCTI AMAAKTUYHUX CUCTEM MOXIMBO BUKOpUcTOBYBatu [1JIK
OyIb-KOro BUpOOHHMKA, Lie J03BOJISIE BUBYATH MOBHU MPOrpaMyBaHHs MOMYJISIPHUX KOHTPOJepiB i He Tinbku. Bei
cranuii MPS® 3MOHTOBaHI Ha OKpeMUX Bi3KaX, MOBHICTIO aBTOHOMHI 3a0e3MedeHi aKepesioM KUBJIEHHS Ta Ma-
FOTh MOJYJIi i JKTFOYSHHS 10 THEBMOCHCTeMH [4].

Cranuii MPS® HanaroTh MHUPOKi MOKIMBOCTI B OCBITHROMY MPOLECi, ane BOHU MOXKYTh OyTH (i3ndHO He-
JOCTYTHI B 3akjazax ocitu. Came TOMy 11i CTaHI€ € y BipTyajbHOMY CBITi y Burnazi 3 /] mozeneii puc.3.

=

Puc. 3. Bipryanbni moaedii cranuiit MPS®: pexum po3podku (a), pe:kum MoaeroBaHHs po6oTH (0)

Po3poOka BipTyanpbHHX MoOjeJel 3MifiCHIOETHCS 3a JOTIOMOTOIO CIeIiai3oBaHOT MPOrpaMHOi CHUCTEMHU
TpboxBUMipHOTO MozemoBaHHid CIROS®. [laHa cucrema MoOIEIOBaHHS A03BOJIAE po3podnsatu 3J[-moneni
00’exTiB, 3a0€3MeuyBaTH HAJIaroUKEHHs OKPEMHUX BY3JIiB Ta MeXaHi3MiB, CTBOPIOBaTH LM POBi aHanoru $pabpuk
Ta 3aBOJIB, MOJENIOBATH TEXHOJOTIUYHHUI MPOLeC BChOr0 BUPOOHULITBA B PEKUMi peaibHOro yacy. [loBeniHka
BipTyanbHUX cTaHMili B cucteMi CIROS® MOBHICTIO BiANOBiqae MOBEMiHII PeaIbHUX CTaHLil, TOMY JyXkKe JIeTKO
MPOBOJMTH TMPOLEAYPY HalaroKeHHs Ta MOLIYKYy HecmpaBHOCTei. Takok, Bil BipTyaJbHOTO TpeHyBaHHS TO-
MUJIKH € HafioinbL Oe3MeuHiuMK UMM TIifl 4ac HeBIAJIOro Hajlaro/KeHHS peaibHOi cuctemu. [lepeBaramu Bip-
TyaJlbHOTO MOJENFOBAHHS € i me Toi (akt - He moTpiben ¢iznunmii [TJIK, B 6i6miotekax CIROS® Bixe € 6aza
CyJacHHX cepifHux Mozneneil. ToMy minx yac MpoeKTyBaHHS Ta po3poOKK MPOrpaMHOTO KOy AJISl TEXHOJIOTIqHO-
TO TIpOIIeCy BXke He MoTpiOHO MaTu peanmbHUIA [TJIK.

BucHoBkH
1. MexaTpoHika Ta poOOTOTeXHIKa € 0a30BUMM TEXHIYHIMHU HANpPSIMKaM# OCBiTHBOTO TMPOIECY MiATOTOB-
KM CTeLiallicTiB Cy4acHOTO BUPOOHHIITBA B HOBOMY TeXHOJIOTIYHOMY po3BUTKY IHaycTpil 4.0. Came Mikaucu-
TUTiHAPHICTh T4 KOMIIJIEKCHICTh LIMX HAMPAMKIB MiArOTOBKU BiAMOBiNalOTh BUMOTaM PO3BHUTKY CYYaCHHX TE€XHO-
JIOTiiA.
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2. ba3oBi HaBuaskHi TabopaTopii MOTPeOYOTh OHOBIIEHHS, HA ChOTOJHI € JOCTATHS KUTBbKICTh BUPOOHWUKIB
MUIAKTAYHOTO OOJIAHAHHS, cepell AKUX JNiaupyrodi mo3umii 3aiiMae kommaHis Festo Didactic. Came 3aBOiaku
KOMIUIEKCHOCTI MiIX0y Ta Opi€HTalil Ha peajgbHe BUPOOHUIITBO NPOYKLisi KOMMAHIT € MOIMyJISIPHOIO.

3. JlumakTudHi HAOOpU Ta CTAHLIl € MAKCUMAJILHO peajbHUMU Ta 0e3NeYHUMU, HABUUKK poboTH 3 J1abo-
PaTOpPHUM YCTATKyBaHHSM JIETKO TPAHC(POPMYIOTHCA 0 peabHUX 00’ €KTiB HA BUPOOHHUIITBI.

4. BipryanbHi Mozeni Ta 3ac00M MOAENIOBAHHA BiIKPUBAIOTh MOXKJIMBOCTI 10 HABYAHHSA HMIMPOKOMY KOy
CHOXXHBauiB 3HaHb. JlocBim poOOTH y BipTyajbHOMY CEpEeNOBHILI ILIJIKOM BiamoBimae poOoTi 3 peajbHUMHU
00’€eKTaMu 3aBISIKU CTPYKTYPHIiii Ta Bi3yasbHiil iI€HTHYHOCTI.
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2. Binsna Enmmxnonenis (Wikipedia: The Free Encyclopedia) Pexum JIOCTYILY:
https://uk.wikipedia.org/wiki/Po6ororexunika (nara 3sepuenns 10.06.2019) — Hazpa 3 expana.

3. VYuebnsie cucremsl 2012 Axryanshble npepioxenus Festo Didactic/ Festo Didactic GmbH & Co. KG—2011. —412.

4. Be6-opran www.festo-didactic.com Pexxum mocrymy: www.festo-didactic.com/ua-ua/ (nara 3sepuenns 10.06.2019) —
Has3ga 3 expana.

Pexomen006ano 00 Opyky: K-mom mexu. HaykK, npod. Kazaukoecokum M. M.
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