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Ipeamer AuCHMILTIHA

[IpeameToM MUCHMILUTIHU € METOIH Ta 3aco0M 3a0e3nedYeHHsT HeOOX1THOTO PIBHS HAAIHHOCTI Ta
0E3MEeYHOCTI MPUCTPOIB Ta CUCTEM 3alII3HMYHOT aBTOMATHKU.O0’€KTOM — MOKa3HWUKH HAJIMHOCTI Ta
GyHKIIHOT 0€3MEYHOCT], YNHHUKH, 0 BIUIUBAIOTh HA HUX.

Mixaucuuniinapui 3B s3ku. Kypc OTH € oaniero i3 ¢paxoBuX TUCHMIUTIH 1 6a3yeTbes Ha
3HaHHAX, SKI OTPHMMaHI CTYACHTaMH TMiJ 4Yac BHUBYCHHS HACTYNMHUX AuCHUIUTIH: "®di3uka",
"EnexkTpoTexHika Ta eNeKTpu4yHi MamuHu», "EnekTpoHika Ta MikpocxemorexHika", "Teopis
aBTOMaTuyHOro YympasiiHHa", «Teopis iMmoBipHOCTEl», «KOMIBIOTEpHA TExXHIKa 1 OpraHizaris
00YHCITIOBAIEHUX POOITY.

Huctumnina OTH e 6a30Boo [Uisi MOAANBIIONO BUBYEHHS OCHOBHMX AMCHMIUIIH y Taiysi
aBTOMaTH3aIlii Ta KOMIT IOTEPHO-IHTETPOBAHUX TeXHoJoriid. JucuumiiHa 3a0e3nedye BUBYCHHS
npodeCciiHO-OpiIEHTOBAHUX Ta CIEHIATIbHUX AUCIUIUTIH HABYAJIBHOTO IIJIaHy IMIITOTOBKHU CIEIIaJIiCTa,
a TakoXx 3a0e3nedye BUKOHAHHS KypCOBUX pOOIT (IIPOEKTIiB), KBai(iKaliiHUX POOIT Ta AMIIIOMHHX
poOIT (ITPOEKTIB).

Hucuurutina OTH no3Boinsie popmyBaTh Taki KOMIIETEHIIIT CTy/CHTA!

LinnicHO-cMUCJIOBY KOMIETEHTHICTh - (OPMYBaHHS Ta PO3MIMPEHHS CBITOIVIAY CTYAEHTA
B oOmacti MeronmiB Ta 3aco0iB 3abe3redeHHs HEOOXITHOro piBHA HamidHOCTI Ta (YHKIIHHOT
0e3MevYHOCTI MPUCTPOIB Ta CHUCTEM, a TAKOXK B 00JacTi OE3MEUHOT0 MPOEKTYBAHHS CYy4acHUX 3ac00iB
KEepYBaHHS Ta KOHTPOJIO.

3arajibHOKYJbTYPHY KOMIETEHTHICTb - PpO3YMIHHS ICTOPHUYHUX Ta pEriOHATbHHUX
0COOJMBOCTEH, IO CKIANKCA B YKpaiHi Ta 3a ii MexaMu y raiy3i aBTOMaTH3aIlil Ta KOMIT I0TepHO-
IHTErPOBAHMX TEXHOJIOT1H

HaBua/ibHO-Ni3HABAJIbLHY KOMIETEHTHICTh - ()OPMYBaHHS y CTyJIEHTA 3aI[iKaBICHOCTI MPO
CTaH Ta MEPCIEeKTUBH PO3BUTKY B 00JIACTI Cy4YaCHUX MPHUCTPOIB Ta CUCTEM KEPYBAHHS PyXOM IOI3/iB;
3/IaTHOCTI CTyAeHTa (popMyBaTH WiJi JOCTIKEHHS 3 METOK X JIOCSTHEHHS, BMIHHS 3HAXOJHUTH
pIlIEHHS Y HEeCTaHAAPTHUX CUTYallisIX B KOHTEKCTI PO3pOOKH Ta €KCIUTyaTallii MPUCTPOIB Ta CUCTEM
3aJII3HUYHOTO TPAHCHOPTY YKpaiHH, y TOMY YKCIIi Ha 3aJII3HUYHOMY TPAHCIIOPTI.

Indopmaniliny KOMIETEHTHICTh - PO3BUTOK BMIHb CTYJEHTa JI0 CaMOCTIHHOTO TMOIIYKY,
aHayizy, CTpPYKTYpyBaHHsS Ta BiAOOPY METO/IB Ta 3ac00iB 3a0e3medeHHs1 HaIMHOCTI Ta (PYHKIIHHOT
0€3MeyHOCT] MPUCTPOIB Ta CUCTEM aBTOMATH3ALIil Ta KOMIT IOTEPHO-IHTETPOBAHUX TEXHOJIOT'1H.

KomyHikaTHBHY KOMIIETEHTHICTh - PO3BUTOK y CTyJ€HTa HaBMYOK pPOOOTHM B KOMaHII
HIISXOM peai3auii rpymoBUX MPOEKTIB B 00JACTI MPOEKTYBAaHHS CydaCHUX HAIIMHUX Ta Oe3neuHux
CHCTEM KOHTPOJIIO Ta KepyBaHHS PyXOM TOi3/iB, BMIHHS MPE3EHTYBATH BJIACHI 3aCO0M Ta METOIU iX
BUKOPUCTAHHS Ta KBaJi(JiKOBAaHO BECTU AUCKYCIIO Y TOCIIKYBaHil cdepi.

KoMneTeHTHICTH 0c00MCTICHOT0 CAMOBIOCKOHAJIEHHS - €JIEMEHTH (DI3UYHOTO, TYXOBHOTO U
IHTENEKTyalbHOTO CaMOpPO3BUTKY, €MOIIMHOT caMoperyismii Ta CcaMOMIATPUMKH; MiATPUMKA
MOCTIMHOT JKarh JO CAaMOBJOCKOHAJEHHS Ta CaMONI3HAaHHA, MLUISIXOM IMOCTIMHOIO MOLIYKY
HEeTpaJMLIAHUX MIAXOAIB 10 MpoOiiemMu 3abe3nedeHHs HaaidHOcTI Ta (QYyHKUIHHOT Oe3MedHoCTI
CHCTEM KOHTPOJIIO Ta KEPYBaHHS PYXOM IOT3/iB



Yomy Bu maere obpaTu ueii kypce?

CydacHi MIKpOIPOIECOPHI Ta KOMIT IOTEPHI CHCTEMH BHUKOPUCTOBYIOTHCS y PI3HHX Tally3siX
TEXHIKM Ta BCE YaCTillleé BHUKOPHCTOBYIOTHCS Yy BIJMOBIIAIBHUX TEXHOJOTIYHUX TIporiecax, ne ix
HaIiifHa Ta Oe3medHa poOdoTa Mae JqyKe BEIMKE 3HAYCHHS.

Jly)ke Ba)JIMBO pO3POOHMTH Cy4acHI CHCTEMH KEpyBaHHs Ta KOHTPOJIO, ajie SKIIO He
3a0e3meuyBaTH X HaJIHHICTh Ta Oe3MeKy, e TPU3BOIUTD JI0 3aruOeIi JIFOACH, TyKe BEITUKOIO 30UTKY
Ta HEJOIyCTUMOrO BIUIMBY Ha JOBKUUIS. BUpOONATH Ta BUKOPUCTOBYBATH HEHAIIMHI CHUCTEMHU
MPAKTUYHO HE MA€ CEHCY,

Jiist epeKTUBHOTO BIPOBAKCHHS Ta EKCIUTyaTallii Cy4acHHUX HU(POBUX TEXHOJOTIH CTYIEHTH
MOBUHHI 3HATH 3a PaxXyHOK 4YOr0 JOCSITaeThCS HEOOXigHA HAMIWHICT, Ta Oe3leka Ha eTamax
pO3pOOJICHHS, POCKTYBaHHS, BUTOTOBJICHHS Ta EKCIUTyaTallil mpucTpoiB Ta cucreM. OcoOauBoO 1e
BaYXUIUBO ISl €JICKTPOHHUX Ta MPOTPAMOBAHUX MPHUCTPOIB, TOMY IO Ha HUX BIUIMBAIOTH JyKe Oarato
PI3HMX YMHHMKIB 1 CTYJGHTH TOBHHHI NP0 HHUX 3HATH, BMITH €()EKTUBHO iX BpaxoByBaTH Ta
PO3p0o0IATH BUCOKOHAIIMHI Ta OC3IeYHI CHCTEMHU.

Ha >xanp MoXHA HaBECTH JesKi MPHUKJIAAN HEAOCTATHHOI HAMIMHOCTI Ta OE3MEYHOCTI y Pi3HUX
rajry3six MPOMHUCIIOBOCTI Ta TPAHCIOPTY, SIKI MaJIM BEJIMKUN PE30HAHC Y CYCIUIBCTBI , TPU3BOIMIH 10
3arubeni 6araTbOX JIOACH Ta MITBSIPIHUX 30UTKIB.

1.ABiauis.

1.1.Y :xoBTHi 2018 p. Ta Gepe3ni 2019 p. 2 giraka cydacHoi po3podku Boeing 737 Max
po3ouauca y Ingonesii Ta Edionii BHACTIIOK HeI0CTATHLOI HAIIITHOCTI €JIEKTPOHHUX CHCTEM Ta
300iB y ixHili po0orTi.

3arunynu BianoBiaHo 189 Ta 346 oci.

[Ticns mporo moyama AiSTH BCECBITHs 3a00pOoHA HA IIi JIITAKHW, y TOMY YHCIl B YKpaiHi TaKOX
MPU3YINUHUIIM IOCTa4YaHHs 5 JITaKiB.

MarepianbHuii 30uTok kKomnanii Boeing Bin uporo ckias 15,75 miipa. nojapis 6iabun Hixk
HA TPETHHY 3MEHIIWJINCH 0XO0AM Wi€i Kopmopamii, e NMPHU3BeI0 10 KPH3HUCY BCECBITHBLOI
aBioKoMMaHii.

® Getty Images). Raedle

Boeing 737 MAX 8

1.2.Karactpoda aitaka SSJ-100 B aeponopty "IllepemerneBo' M. MockBa, TpaBensb 2019p.
[IpyunHa — BiZIMOBa €JIEKTPOHIKM Ta Pajlo3B’s3Ky 13-3a OnuckaBku. JliTak 311HCHUB MOCAAKY 3
MOBHUMU OaKkaMU MajrBa BHACIHIIOK BTPATH Paio3B’ 3Ky Ta 3aropiBcs Mpu MOCA/ILI.
3arunyina 41 ocoba.



https://www.dw.com/ru/%D0%BA%D1%80%D1%83%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8%D0%BD%D0%B4%D0%BE%D0%BD%D0%B5%D0%B7%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%B3%D0%BE-boeing-737-max-%D0%BE%D0%B1%D1%8A%D1%8F%D1%81%D0%BD%D0%B8%D0%BB%D0%B8-%D1%81%D0%BE%D1%87%D0%B5%D1%82%D0%B0%D0%BD%D0%B8%D0%B5%D0%BC-%D0%B4%D0%B5%D0%B2%D1%8F%D1%82%D0%B8-%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2/a-50987138
https://www.interfax.ru/moscow/660199

1.3. AsBiamiiina moais Ha Jgirtaky A-330 y :koBTHi 2008 p., ABcTpaJis
[IpyuunHa — He TUILKH 301i 00JaHAHHS, aJie i MOMUJIKA Y aJITOPUTMI 0OPOOKH JaHUX.
3 BEJIMKMM U CKJIQJIHOIIAMHA KOMaHIMPY BIAJIOCS ITOCAIUTH JIITAK Ha PE3CPBHOMY aepOJIPOMI.
119 oci6 — mopaneHHs1, 12 3 HUX TSKKI.

2.MopcbKuii TPaHCIOPT

2.1.Karacrpoda mnaccaxupcbkoro napomy Jloubs Ilac» nHa @iminunax y 1987 p. micns
3ITKHEHHS C TaHKEpOM «BekTop».

[Mpuunna moncekuii  daktop. Ha mapomi i TaHkepi He OyJ0 CIEHiaJbHOTO HABITamiifHOTO
00J1aTHaHHS Ta HAWITPOCTIIIOTO 3B’ 13Ky, HAaBITh Pajlio3B’sI3KYy.

3arunyino O6ins 4300 "enoBek — 11e HalOIbIIa MOPChKa KaTacTpoda y CBITI y MUPHHI Yac

2.2. 3irkHenHss HedTsHOro Tankepy Alnic MC 3 Boennum ecminem CIHA 6inst Cunramypa,
SIKE TIOB’SI3aHO SIK 3 JIFOJCHKUM (DaKTOPOM, TaK 1 3 MOMUJIKAMHU Y TIPOSKTYBAHHS €JICKTPOHHOI CHCTEMHU
KEepyBaHHS KopadJiem.

10 oci6 — 3arunynu, 48 TpaBMOBaHi.

Buacniok 1poro MNpuilHATO pillIeHHS 3aMIHUTH yCci HOBI CEHCOpPHI CHCTEMU KEpyBaHHS Ha
€CMIHIIaX Ha CTapi MEXaHiYHi.

3.CucteMu e1eKTPONOCTAYAHHS

Haii6inb1ia aBapist y CBITI B CUCTEMI €JEKTPONOCTaYaHHS.

VY 2003 p. y CHIA BHachifioK CHpaIfOBaHHS PEIEHHOr0 3aXUCTy Ta BiJIMOB y KOMII .IOT€pHIH
cucreMi Oynm BUMKHeHiI 263 enektpocranmii, y Tomy uucmi 10 AEC y CIHIA ta Kanmani. bes
3JIEKTPOIIOCTAYaHHS 3UIIMIINCh 55 MIIH. 0ci0 Ha 3HauHill Tepuropii CIIA ta Kanaau.

OdiniiiHo MatepianbHU 30UTOK BiJ IOTO CKJaB 6 MIpJ. 10JapiB.

4. PakeTHOKOCMiYHA rajay3b

4.1.Katacrpoda Ha kocmoapomi baiikonypy 1960p. mpu 3anycKky Me:KKOHTiHEHTAJbHOI
oagicruuHoi pakeru P-16

Bunnkia BHAcHiIOK HECAaHKIIIOHOBAHOTO MYCKy IBUTYHA 2-cTymeHi paketu (Ao mycky 1-i). Lle
IpU3BENO A0 pylHYBaHHs 0akiB 1- cTymneHi Ta BUOyXy paKkeTHOTo MajiuBa.

VY moxexi 3arunyiao ao 126 uyenosek. Cepen THMX, IO 3arMHYJIH, OyJIM KEpIBHUKU PaKETHO-
KOCMIYHOI  Tamys3i, B1JIOM1 KOHCTPYKTOpa  Ta  HayKOBIIi, y  TOMYy  4HCHl 1
rojoBHokoMaHnyBad PBCH, ronosuuit mapian aprusiepii M. 1. Henenin.

S5.51nepua Texnika

5.1.I'no6anbHa aBapis 3 1ye BeJTUKUMH Hacaigkamu — YepHoouiabscska AEC, 1986 p.-
VY noBkimns Oyno BukuHyTO 190 TOHH pafioakTUBHUX pedoBUH, moctpaxkaano a0 300 ocil,
3a0pynHeHo Oureir Hik 160 THc. kM2 psiga mepxaB €Bponu ta A3ii.
binbme 400 Tucsay oci6 OyiM eBakyioBaHi 3 30HU 3apaXKeHHSI.
MartepiasibHuit 30UTOK — MUTBSIPIHUIA.
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5.2 locninnnubkuii peaktop HTRE B M. Puunana, mrat BammHrroH, cepbe3Ha aBapis.

306ii1 y cucTeMi KepyBaHHSI BUKJIMKAB BUKH]I Pa/i0AKTUBHUX PEUOBHH Y TOBKIJLIA.

5.3 Ximuunmii komOuHaT «Masik», CXOBMILE PAJiOaKTUBHHUX BiaxoaiBy YeassiOMHCBKIH 00.1.

BuOyx BHHHMK BHACIIJIOK IMOPYIICHHS Y POOOTI aBBTOMATUYHOI CHCTEMH OXOJIOPKECHHS OCTOHHOI
€MHOCTI, Je 30epiraaucs 75 TOHH PIIKMX PaJOOAKTHBHUX BIXOMIB. Y IOBKULIS —IONAJa pagualiis
Ha TepPUTOPIi Yenssobunckoi, Kyprancekoi Ta CBepanioBckoi o0macteit nosxuHoro 300 Ta

mprHOI0 50 KUIIOMETPOB, B 30H1 SKUX 3HAXOIUITUCS 217 HaceneHHUX IYHKTIB Ta IPOXHBAIO
272 TtHc. ocio.

6 3anizHUYHUI TPaHCIOPT

6.1.3iTkHeHHs 1BOX BUCOKOIIBUAKICHUX M0i3iB y npoBiHuii Banbukoy, Kuraii, 2011 p.

Ie meprra 3ami3HUYHA KatacTpoda BUCOKOMIBUIKICHUX MOi3aiB y KuTai.

[lpuunaa - XWMOHWMH CUTHAN BiJ ENEKTPOHHHX MPHCTPOIB KOHTPOJIO BUIBHOCTI KOJIHHUX
IUTHbHUIIb, Ha SKUX OyB MOi37, BHACIIJOK MEPETropsHHS 3an001KHUKA Ta He BMHUKaHHS HEOOX1JHOTO
3a00pOHHOTO CUTHAITY CBITIIO(Opa, Yepe3 M0 B HHOTO BPi3aBCs JAPYTUi MOi3I.

3arunyino 40 oci6, 192 Gyno nopaneno, 12 3 HUX TSKKO.

Ile noXe BIUIMHYJIO Ha JOBIpY JIOAEH 110 BHCOKOIIBHAKICHOTO PYXY, BHACITIJIOK IIHOTO
OyIIBHUITBO HOr0 THUMYAacOBO OylO NpUMUHEHO. TakoX CYTT€BO 3MEHIIWIH MIBUAKICTH PyXY
BUCOKOIIBH/IKICHUX TOi3/IiB.

6.2. Haiioinbma y CPCP 3ajaizaumuHa karacrpoda

VY 1989 p 6ins M. Ya mix yac 3ycTpiyHOrO MPOXOAKEHHS JBOX MacCaXUpchkux moe3aiB Ne 211
«HoBocubupck — Amnep» u Ne 212 «Amep — HoBocubupck», BUHUK AyXKe CHIBHUN BHOYX Tasy,
SIKU{ BUTIKAB y HU3UHY 3 TPYOONIPOBO/LY, IO MPOXOIUB HEMOAATIK 3aJ1i3HHMII],

[TpranHOIO IIHOTO CTANIO TE€, IO CUCTEMY KOHTPOJIIO 32 BUTIKOM ra3y He 0YyJI0 BIIPOBAKEHO,
Ha/isg Oylia Ha MICIIEBHUX KHUTEIIB, K1 OyIyTh 3a 3allaXoM rasy HaJlaBaTy Ipo Iie iHpopMaIliio.

3arunyno 575 oci0, y Tomy uncii 181 autuna, 600 Oyiio mopaHeHo, 3 HUIX 0araTo AyXe TSIKKO.

6.3. «3aniznnuHa katacTpoda CTOJITTI»

Ha cranuii €npHikoBo [linenHoi 3amizuuii (mpu CPCP — benropoceke BiafileHHs) BHACTIIOK
BCTaHOBJIEHHs1 enekTpomexaHikoM CLIb mepemuuku Ha KOJIMHOMY pene 3ITKHYIHCs | HIBUAKUN
noiza, 1 nacaxupchbKuil Ta BaHTaXHUN 3 BUOYXOHEOE3[MEUHUM BaHTaXKEM.

BucHoBok.
i mpukianyM HaOYHO BKa3yIOTh Ha HEOOX1JHICTh BUBUEHHS Kypcy «OCHOBH Teopii HaJIHHOCTI
Ta QyHkuiiHOI 6e3neunocti (OTH) Ta BUKOpHUCTaHHS HOro /s iH)KEHEPHOi AisITBHOCTI.



1 Orasin kypcey

Meroro Buxmamanus guctuiiini OTH € miarotroBka CTyIeHTIB 110 pillleHHS MpoOemM
Ha/IIHHOCTI Ta QYHKIIHHOT 0e3nmeYHOCTI MPHUCTPOIB 1 CUCTEM 3aII3HUYHOI aBTOMATHUKH.

OcHoBHUMH 3aBiaHHsAMH BuBYeHHS aucimiuiinn OTH € 3acBo€HHS TEOpEeTHYHHX Ta
NPaKTUYHUX HABUYOK 3a0e3MedeHHs] HAAIMHOCTI Ta (yHKUIHHOI OE€3MeYHOCTI MPHUCTPOIB 1 CHCTEM
3aJII3HUYHOT aBTOMATHKH, METO/IIB PO3paXxyHKY MOKa3HUKIB HAIHHOCTI Ta 6€3MEYHOCTI.

3riIHO 3 BUMOT'aMH OCBITHBO-TIPOQECiiHOI MPOrpamMu CTYJACHTH TTOBUHHI:

3namu — OCHOBHI TTOHATTS Ta MATEMaTHYHI METOJIA TEOPii HAMIMHOCTI MPUCTPOIB 3ATI3HUYHOT
ABTOMAaTHKH, MPOOJIeMy O€3IeKH pyXy MOI3/IIB 1 HAMPSAMKH ii PIllICHHS; OCHOBHI TTOKA3HUKHU
0€3B1AMOBHOCTI Ta (DYHKIIIIHOT O€3MEeYHOCTI CHUCTEM YNPAaBIIiHHA Ta KOHTPOJIIO; OCHOBHI YHHHUKH,
SIK1 BIUTMBAIOTh HA HAAIMHICTh Ta O€3MeKy TEXHIYHUX 3aC001B 3aIi3HUYHOT aBTOMATHKH, TPUHITUTTN
no0y0BH OE3MEYHUX CHCTEM 3ali3HUYHOT aBTOMATUKH, METOIM BU3HAUCHHS TA PO3PAXYHKY iX
HaJIHHOCTI Ta QYHKIIHHOT Oe3MeYHOCTI

Ymimu — pobutu aHani3z HaAIHHOCTI Ta QYHKIIAHOI OE3MEeYHOCTI MPUCTPOIB Ta CHCTEM
3aJ1I3HUYHOT aBTOMATUKHU, BUKOHYBATH PO3PAaXyHKHU X OCHOBHHX IOKa3HHUKIB, 3a0€3MeUyBaTH
NOTPiOHMIA PIBEHh HAIMHOCTI Ta OE3MEKN TEXHIYHUX 3aC001B aBTOMATH3AaIlli, IKi pO3pOOJIIIOTHCS Ta
EKCILTYaTYIOThCS.

Mamu yaenenna— npo npodiieMu HaIIHHOCTI Ta PyHKIIHHOT 0€3MeYHOCTI , IKi BUHUKAIOTh Y
3B’A3Ky 3 CYYaCHMMH TEHJCHILISIMH PO3BUTKY MIKPOEIEKTPOHHOI TEXHIKH Ta BIPOBAKCHHSIM
KOMIT FOTEPHUX TEXHOJIOTIH Ha 3a1i3HUYHOMY TPAHCIIOPTI.

2 IPOT'PAMA HABYAJIbHOI JUCIATLIITHA

Kypc OTH cknanaeTrsces 3 neKiiil, NpakTHYHUX 3aHATh Ta KYpPCOBOI poOOTH.

Ha BuBUYeHHS HAaBYAIBHOI TUCIUTUTIHA BiIBOAUTHCS:

- musa ocBiTHiX mporpam AKIT ta AKC3PII, cnemianbrocrerr 151 ta 273 — 240 roaun /6
kpeautiB ECSTS.

IIporpama HaBYAJIBLHOI IMCHHMILIIHN CKJIATAETHCSA 3 TAKUX 3MiCTOBHX MOJYJIiB:

1.OcHOBHI MOHATTS Ta BU3HAYECHHS TEOPii HAAIMHOCTI

2.Tloka3HHUKY HAAIHHOCTI Ta PYHKIIIHHOT OE3MEYHOCTI CHUCTEM 3ali3HUYHOI aBTOMATHKHU

3.Meronu BU3HAUEHHS MOKa3HUKIB 0€3B1IMOBHOCTI Ta (PYHKIIIHOI Oe3MeuHOCTI TEXHIYHUX
3ac001B

4.Pe3epByBaHHs 00'€KTIB, pO3PaXyHOK IIOKa3HUKIB O€3BIIMOBHOCTI Ta (yHKIiHHO]
0e3Me4HOCT] Yy pa3i BUKOPUCTAHHS PI3HUX CIOCO0IB pe3epByBaHHS

5.BrumB TpuBanocTi NepiogUUHOr0 KOHTPOJIIO Ta BiIHOBJIEHHS MPUCTPOIB Ha 0€3BIIMOBHOCTh
1 GyHKIIIHY 6€e3Me4HICTh 00'€KTIB.

6.Metonu Ta mpUHIUIM MOOYJOBU O€3MEYHUX MPUCTPOIB Ta CUCTEM 3alli3HUYHOI aBTOMATHKH

7.3aranbHa XapaKTepUCTUKAa YMHHMKIB, SKI BIUIMBAIOTh Ha €KCIUIyaTallliHy HaJIIHHICTh Ta
0e3neKy (pyHKIIOHYBaHHS CUCTEM 3aJ1I3HUYHOI aBTOMAaTHUKH

8.EnekTpomarHiTHa CyMiCHICTh CUCTEM 3aJlI3HUYHOI aBTOMATHKHU.

9. HopmyBaHHs, J0Ka3 Ta KOHTPOJb HaAlMHOCTI Ta (YHKLIHHOI O€3MeYyHOCTI TEeXHIYHUX
3ac001B 3aJI13HUYHOI aBTOMATUKU

10.EkcryaTtaniiHa HaaidHICTh €JEMEHTIB 1 MPHUCTPOIB 3aJi3HUYHOI AaBTOMATHKH Ta
KOMIT FOTEPHUX CUCTEM KEpyBaHHS

2 PEKOMEH/IOBAHA JIITEPATYPA

OcHoBHa:

1. KycroB B.®. “ OcHoBu Teopii HafiifHOCTI Ta (yHKLIHHOI 0€3MeYHOCTI CHCTEM 3alli3HUYHOI
aBroMatuky’’ . Hapuaneumii mociouuk. XapkiB. YkpIA3T. 2008 p., 156¢.

2.KycroB B.®. MeTonu4Hi BKa3iBKH 7S BAKOHAHHS KYpCOBOi poOOTH 3 AuCHUILTIHU “OCHOBU
Teopii HaAIMHOCTI Ta MOOY/1I0BU O€3MEeUYHNX CUCTeM KoMl roTepHux cuctem’’. XapkiB. Ykp/IA3T. 2018
p., 30c. (enexTpoHHUI BapiaHT).



3. KycroB B.®. Meroanuni BKa3iBKH JUIsl BUKOHAHHS PO3PaxXyHKOBO-TpapiyHUX Ta
KOHTPOJBHUX poOIT a0 Kypcy “OcHOBM Teopii HamifHOCTI Ta NOOYZOBU O€3MEUYHUX CHUCTEM
KoMIT 1oTepHux cuctem”. XapkiB. Ykp/JIA3T. 2007 p., 36¢.

HoaparkoBa:

1. Metoauka aoka3y (QyHKIiHHOT Oe311eYHOCTI KOMIUIEKCIB YIPABIiHHS Ta PErYIIOBaHHS PyXOM
noizaB. Kui. Tpancnopt Ykpainu, 106c¢.

2. ICTY 4178-2003. Komriekcu TeXHIYHAX 3ac00iB CHCTEM KEpYBaHHS Ta PETYJIIOBAHHS PyXY
noizniB. DyHkIiitHa Oe3MeyHICTh 1 HaAIMHICTh. BUMoOrun Tta meroau BUNPOOOBYBaHHS. UMHHUE Bif
01.07.2003.

3. ACTY 4151-2003. Komriekcu TeXHIYHUX 3ac00iB CHCTEM KEpyBaHHS Ta PETYIIOBAHHS PyXY
noizniB. EnexkrpomaruiTHa cyMicHicTh. BuMmoru ta Meroau BunipoboByBanns. Yunaui Big 01.01.2004.

4 Aryaun P.11I. Hane:xHOCTb YCTPOICTB JK€1€3HOI0OPOKHON aBTOMATUKH U TEJIEMEXaHUKHU. M.
Tpauncnopt, 1989.

S.JIucenkoB B.M. be30macHOCTb TEXHUYECKHX CPEACTB B CUCTEMax YIPABICHUS JIBUKECHHUEM
noe3noB. M.: Tpancnopt, 1992.

6. JIucenkoB B.M. CraTtuctuueckas Teopusi 0€30MacHOCTH JIBUKEHUS noe310B. M.: Tpancnopr,
1999.

7.Metonbl mocTpoeHus: 0€30MaCHBIX MUKPOIJIEKTPOHHBIX CHCTEM KeJIE3HOIOPOKHON
aBToMaTuku U teneMmexanuku. [lox pen. Canoxuukosa B.B. M.: Tpancnopr, 1995.

8.Ceprudukanus u J0Ka3aTeIbCTBO OE30MACHOCTH CUCTEM KeJE3HOIOPOKHON aBTOMATHKH.
ITon pen. Canoxuukoa B.B. M.:Tpancnopt, 1997.

9. IlepioguuHa HAYKOBO-TEXHIYHA JIITEpATYpA.

4.®opMH MiICYMKOBOT0 KOHTPOJIIO YCHIITHOCTI HABYAHHA

TeopeTnyHi 3HaHHS Ta MPAKTHYHI HABUYKH MTEPEBIPSFOTHCS:

a) TP TPOBEJACHHI MOTOYHOTO KOHTPOJI — B IPOLECI KOHTPOJIBHOTO OMUTYBAaHHS Ta 3a
pe3ynbTaraMu PO3B'S3aHHS TECTOBUX 3aBJaHb Ha JIA0OPATOPHUX 3aHATTAX;, IPHU TEpeBipKax
pO3B'sA3aHb 3a7a4, sKi Oynu 3a/laHi Ha caMOCTiiiHY poOOTy; MpU MepeBipKax 3BITIB 3 J1aOOpaTOPHUX
pOOIT MO pe3yabTaTaM JOCHTIIKEHb;

0) mpu TpOBENEHHI MPOMIKHOTO KOHTPOJIO — 3a MiJICYMKaMH MOJYIbHOTO TECTYBAaHHS Ha
[TEOM,;

B) MiJICYMKOBI — Ha iCIIUTI 32 AMCIHILIIHOIO.

3aco0m JiarHOCTHKH YCHIIIHOCTI HABYAHHA

[lincyMKoB1 pe3ynbTaTé HaBYaHHS O(GOPMIIAIOTH 3a pe3ylbTaTaMy MOTOYHOI'O Ta TECTOBOTO
KOHTPOJIIO YIPOJOBK CEMECTPY 3TiIHO IMOJIOKEHHIO MPO KOHTPOJIb Ta OLIHIOBAHHS SIKOCTI 3HaHb
crynentiB B Ykp1Y3T
http://kart.edu.ua/images/stories/akademiya/documentu-vnz/polojennya-12-2015.pdf

5 IH®@OPMAIIIMHUM OBCAT HABYAJIbHOI JJUCIITUTIJITHA

Po3nonin nekuniii Ha Moay.i, 3MicTOBI MoaYy.JIi
MOAVYJIb 1

IMoxa3nuku HaaiiiHocTi Ta (yHKuUiiiHOI Oe3me4yHoCTi TexXHiYHMX 3aco0iB, MeToAU iX
BHU3HAYCHHA"

3MICTOBHUIM MOAV.Ib 1

OCHOBHI NOHATTSA Ta BU3HAYEHHS Teopii HAAIHHOCTI

Tema 1.0cHOBHi NOHATTS Ta BU3HAYEHHS Teopil HaaiiiHOCTI

Beryn. Ponb cucrem 3aimi3HUYHOT aBTOMAaTUKU B OpraHizailii pyxXy Hoi3/iB Ta 3a0e3neueHHi ixX
Oesnexu. [Ipenmer Ta 3MICT AUCITUTUTIHY, 3B’ A30K 3 IPYTUMU JUCHUIUTIHAMHA. Bu3HaueHHS HaIIMHOCTI,
il cknmamoBi yacTuHU. OCHOBHI MOHSTTS, TEPMIHH Ta BU3HAYCHHS Teopii HaAIMHOCTI. be3BiIMOBHICTD,


http://kart.edu.ua/images/stories/akademiya/documentu-vnz/polojennya-12-2015.pdf

¢dyHKIIHA Oe3MeYHICTh, PEMOHTONPHUAATHICTh, IOBrOBIYHICT, Ta 30epexyBaHICTh. BimMoBu Ta
MOLIKOJKEHHS, BUU BiAMOB. [ToHATTS npo HeOe3nedeny BiqMoBY.CTaHU TEXHIYHUX CUCTEM 3 MO3ULT
aHamizy ix HamiiHOcTi. [lpame3gaTHiCTh Ta CHpaBHICTh TeXHIYHUX 3aco0iB. OO0'ekTtH, 110
BITHOBIIFOIOTHCS T4 HEBITHOBIIFOIOTHCS.

3MICTOBHUMN MOJLY.JIb 2

Ioka3uuku HagiHHOCTI Ta QyHKIIHHOT 0€3MeYHOCTiI cHCTEM 3aJTi3HUYHOI ABTOMATHKH

Tema 2. IIoka3HUKH 0€3BiIMOBHOCTI cCTEM 3aJi3HHYHOI ABTOMATHKH.

KinbKicHI MOKa3HUKHU O€3BIIMOBHOCTI CHCTEM 3aII3HUYHOI aBTOMATUKH. IMOBIpHICTh BiJIMOB,
IMOBIpHICTh O€3BIJIMOBHOI pPOOOTH, IHTEHCHUBHICTH BIJIMOB, IIUJIBHICTH PO3MOJALUTY HApOOITKY 0
BIJIMOBH, cepeIHiil HApOOITOK A0 BiAMOBH.

Tema 3. IlokazHukn QyHKIIIHOI 0€3MI€YHOCTI CHCTEM 3aJi3HUYHOI ABTOMATUKU. 3aKOHU
po3mnoainy BiiMoOB.

KinpkicHi Ta sSIKiCHI TOKa3HUKH (QYHKIIAHOT OE3MEeYHOCTI CHCTEM 3alli3HMYHOT aBTOMATHUKU.
ImMoBipHiCTP HEOE3NEeYHHX BIAMOB, IMOBIPHICTH Oe3medHoi poOOTH, IHTEHCHBHICTh HEOE3MEUHMX
BIIMOB, WIUIbHICTb PO3MOALTY HApOOITKy 10 HeOe3Me4yHOi BIIMOBH, CepeAHiil HapoOITOK 10
HeOe3MeYHo1 BiIMOBH.

Bumorn 3 ¢yHKmioHanpbHOi — Oe3meKd OO0 TEXHIYHUX 3aco0iB CHCTeM KepyBaHHSA Ta
PETyJIIOBaHHS PyXy MOT3/iB.

3akoHu po3noiny BigMoB. KiibKicHI MOKa3HUKH 0€3BIAMOBHOCTI Ta PyHKIIHHOI Oe3neyHoCTi
IIPY €KCIIOHEHIIIATbHOMY 3aKOH1 PO3MO/ILTY BiJIMOB.

3MICTOBHUM MOIY.JIb 3

Metoau BH3HAYeHHSI NOKa3HMKIB 0e3BiAMOBHOCTI Ta (yHKUiHOI 0e3nmevyHOCTI
TeXHiYHHMX 32c00iB

Tema 4. Metoa po3paxyHKy NMOKa3HHMKIB 0e3BiAMOBHOCTI Ta (QyHKUiNHOI 0e3me4HOCTi
TeXHiYHMX 32c00iB 32 PO3PaXyHKOBO-JIOTIYHUMH CXeMaMHU HaJilHOCTI.

Metoarka CKIaJaHHS pPO3PaXyHKOBO-JIOTIYHUX cXemaM Oe3BIIMOBHOCTI Ta (yHKIIHHOI
0e31euHOCTI.

Po3paxyHOK MOKa3HUKIB 0€3BiIMOBHOCTI Ta (PyHKIIIIHOI Oe3meyHOCTI TEXHIYHMX 3ac00iB 3a
PO3paxyHKOBO-JIOTIYHUMHU CXeMaMU 0€3B1IMOBHOCTI Ta (PYHKIIIHHOT O€3MeYHOCTI.

Tema 5.MeToa po3paxyHKy NOKa3HHMKIB 0e3BiIMOBHOCTI Ta QyHKUIiiHOI Oe3me4HOCTI
TeXHiYHMX 3ac00iB 3a rpadgamu iX cTaHiB.

Meronuka ckiananHs rpagis 6€3B1AMOBHOCTI Ta (YyHKLIHHOT 0€3MEYHOCTI.

Po3paxyHok moka3HUKIB 0€3BIIMOBHOCTI Ta (DYHKIIIHHOI O€3MEYHOCTI TEXHIYHHMX 3ac0o01B 3a
rpadamu 6€3BiIMOBHOCTI Ta (PYHKI[iIIHOT O€3M1€YHOCTI.

3MICTOBHUI1 MOAY.JIb 4
Pe3zepByBanHsi 00'€KTiB, poO3paxyHOK TMOKAa3HUKIB 0e3BiAMOBHOCTI Ta QyHKUiHHOI
0e3MeYHOoCTi y pa3i BUKOPHCTAHHSA Pi3HUX CNOCO0IB pe3epByBaHHA

Tema 6. Cnocodu pesepByBaHHs Ta iX Kaacu@ikanis. 3araJbHa XapaKTepuCTHKA.

3aranbHe, PO3JAUIPHE Ta MaXOPUTApHE  HAaBAHTAaXyBaJlbHE pPE3EPBYBAHHS, OCOOJIMBOCTI
BUKOPUCTAHHS, THUIHM PO3B’SI3yBAJbHUX €JEMEHTIB Ta MPUCTPOIB Y3rO/DKEHHS 3 00’ €KTaMu
KEepyBaHHS.

Tema 7. 3aragbHe HaBaHTa:xXyBajbHe pe3epByBaHHs. Po3paxyHOK NOKa3HUKIB
O0e3BiAMoOBHOCTI Ta (yHKuUiiiHOI  Oe3me4yHOCTI  NpPHM 3arajbHOMY HABAHTAKYBAJIbHOMY
pe3epByBaHHi.



Po3paxyHok imMoOBipHOCTI HeOe3me4Hoi BiAMOBH, Po3paxyHOK HOpPMAaTHBHUX TOKa3HUKIB
¢ynkuitHoi 6e3neynocti. Po3paxyHok iMOBIpHOCTI BiIMOBH, O€3BIIMOBHOI POOOTH, HAPOOITKY 110
BIJIMOBH.

Tema 8. Po3niibHe HaBaHTa)KyBajibHe pe3epByBaHHsl. Po3paxyHOK NOKa3HUKIB
0e3BiAMOBHOCTI Ta (QYHKUiHHOI 0e3MeYHOCTi cMCTeM NPH PO3AIJILHOMY HAaBaHTAaKyBaJlbHOMY
pe3epByBaHHi. OnnTUMAaJIbHE PO3/iibHE pe3epByYBAHHS.

Po3paxyHnok iMoBipHOCTI HeOe3ne4yHoi BiAMOBH, Po03paxyHOK HOpMAaTHBHHMX ITOKa3HHUKIB
byHK1iHOT 6e3meyHocTi. Po3paxyHoK iMOBIpHOCTI BiIMOBH, 0€3BiAMOBHOI poOOTH, HapOOITKY 10
BIJIMOBH.

Tema 9.MaxopurapHe pe3epByBaHHsl. Po3paxyHok mnoka3HUKIB 0e3BiIMOBHOCTI Ta
¢pyukuiiinoi  0e3meuHocTi CHCTEM 3aJTi3HUYHOI ABTOMATHKH NPH MAaKOPUTAPHOMY
pe3epByBaHHi "'n" i3 "m"".

Po3paxyHnok iMoBipHOCTI HeOe3ne4yHoi BiIMOBH, Po3paxyHOK HOpPMATHBHUX IOKa3HHKIB
byHK1iHOT 6e3meyHocTi. Po3paxyHok iMOBIpHOCTI BiIMOBH, 0€3BiAMOBHOI poOOTH, HapOOITKY H0
BiJTMOBH.

Tema 10.HenaBanra:xxyBaibHe pe3epByBaHHA. Po3paxyHok noka3HuKiB 0e3BiIMOBHOCTI
Ta QyHKUIHOI 0e3leYHOCTI NPH 3arajibHOMY HCHABAHTAKYBAJIbHOMY pe3epByBaHHI.

PozpaxyHnok imoBipHOCTI HeOe3rme4yHoi BiAMOBH, Po3paxyHOK HOpPMATHBHUX MOKAa3HHKIB
¢byHkiitHOi 6e3neunocti. Po3paxyHok iMOBIpHOCTI BiAIMOBH, O€3BIIMOBHOI poOOTH, HAPOOITKY 10
BiJ]MOBH.

Tema 11. Po3ainbHe Ta KOB3HEe HeHABAHTAXKyBajlbHe pe3epByBaHHA. Po3paxyHok
NMOKA3HUKIB 0e3BiIMOBHOCTI Ta (PYHKUiHHOI 0e3me4YHOCTI  CHCTeM NPH PO3AIJIBHOMY Ta
KOB3HOMY HEHABAHTAKyBaJIbLHOMY pe3epBYyBaHHi.

Po3paxyHok iMOBipHOCTI HeOe3meuHoi BiAMOBH, P03paxyHOK HOPMAaTHBHUX IOKa3HHKIB
¢ynkuiitHoi 6e3mevynocti. Po3paxyHOK IMOBIpHOCTI BiIMOBH, 0€3BiIMOBHOI POOOTH, HApOOITKY 10
BIJIMOBH.

MOJIVJIb 2

YUuHHNKHM, fAKI BIUIMBAIOTH HAa HaAilHiCTh Ta QyHKUiiHY O0e3NeYHiCTh NPHCTPOIB
3aJIi3HMYHOI ABTOMATHKHU Ta KOMII'IOTEPHUX CHCTEM KepyBaHHA

3MICTOBHUI1 MOAYJIb 5
BniiueB  TpuBaJIOCTI NEPiOAMYHOrO0 KOHTPOJII TAa BilHOBJEHHS NPHCTPOIB Ha
0e3BiIMOBHOCTD i QyHKUiiiHY Oe3meyHicTh 00'€KTIB.

Tema 12. BiuiuB nepioainyHoOro KOHTPOJII0 HA 0e3BiIMOBHOCTD i QyHKUiliHY (Oe3nevyHicTh
pe3epBOBAHUX Ta Hepe3epBOBAHMUX 00'€KTIB.

Po3paxyHok moka3HUKIB HaJIMHOCTI Ta (QYHKIIIIHOI O€3MeYyHOCTI NpU HABAHTAXYBAJbLHOMY
NyOJIIOBaHHI 3 MEpPIOJMYHHUM KOHTpoJieM. Po3paXyHOK MOKa3HHMKIB HaJIiiHOCTI Ta (yHKIIHHOT
0e3MevyHOCTI MPU MaKOpUTApHOMY pe3zepByBaHH1 "2" 13 "3" 3 mep1oAMYHUM KOHTPOJIEM.

Tema 13. BmuinB BiIHOBJICHHSI HA KUIBKICHI XapaKTepHCTHKH 0e3BiAMOBHOCTI Ta
(pyHkuiiiHoi 0e3meYHOCTi Hepe3epBOBAHMX TA Pe3epPBOBAHMX TEXHIYHUX 3aC00IB 3aJi3HMYHOI
aBTOMATHKH.

Po3paxyHok mMoka3HHMKIB O€3BIIMOBHOCTI Ta (YyHKLIHHOT  O€3MeYHOCTI  pe3epBOBAHMX
00'€KTIB 3 BiIHOBJIEHHHSM.

3MICTOBHHWI MOJIYJIb 6
Metoau Ta npuHHMNM NO0YAOBM Oe3NMeYHUX MPHUCTPOIB Ta CHCTEM 3aJi3HHUYHOL
aBTOMATHKHU




Tema 14. Meroau moOyaoBu 0Oe3leYHHMX CXe€M HA eJileMEHTAaX 3 HeCUMETPUYHUMHM Ta
CUMETPUYHUMH BiIMOBaMHu.

[TpaBuna moOymoBY BIAMOBIMATBFHUX €IEKTPUIHUX KT yIpaBIiHHA Ta KOHTpoJto. [IpaBuna ta
MeToau 3abe3nedeHHss PyHKIIHHOI Oe3rnmeyHocTi peneiiHux cxeM. be3meuHi npuctpoi croiy4yeHHS 3
00'eKTaMH KOHTPOJIIO Ta KEPYBaHHS.

Knacudikamiss meromiB 3abesneueHHs (YHKIIHHOT  OE3MEYHOCTI  MPUCTPOIB Ta CUCTEM
3QJII3HUYHOI aBTOMATHUKHM Ta iX aHami3. CTPyKTYpHI METOIW MiABUIEHHs Oe3neku. besneuni cxemwu
HOPIBHSAHHS 3 HECUMETPUYHOIO XaPaKTEPUCTUKOIO BiMOB. [IpuHImnu modynoBu 6e3neyHuX cXeMm Ha
€JIEMEHTaX 3 HECUMETPUYHUMH BiIMOBaMHU

besneunwuii inTepdetic. Bumorn 1o cremnianizoBaHuX MPUCTPOIB CIONYYCHHS 3 BUKOHABUUMHU
o0'extamu. Kitacuikarist enemMenTiB cnoidy4deHHs. [Ipuctpoi cronydeHHs 3 BUKOHABYMMH peJie.

SMICTOBHUU MOAYJIb 7
3arajibHa XapaKTepUCTUKA YHUHHHUKIB, SIKIi BIVIMBAIOTh HA €KCILIyaTAWiiHY HAAIHHICTH
Ta 0e3neKy PyHKIIOHYBAHHS CUCTEM 3aJTi3HMYHOI ABTOMATHKH

Tema 15. 3aranpHa XapakTepuMCTHKAa YMHHMKIB, fIKi BIUVIMBAIOTh HAa eKCILIyaTauiiiHy
HaJAIHHICTh Ta 0e3neKy (yHKUIOHYBAaHHS CHCTEM 3aJJi3HUYHOI aBTOMAaTHKH.

UuHHUKY, $KI BIUIMBAIOTh HA EKCIUTyaTalliiHy HaAiiHICT Ta Oe3neky (yHKIIOHYBaHHS
CUCTEM 3aJI3HUYHOI aBTOMATHKHU. BIIJIMB KOMIUIEKTYIOUMX BUPOOIB Ta pPEeKUMIB iX (PyHKIIOHYBaHHS
Ha HaAIAHICTH 00'ekTiB. OCOOIMBOCTI BHOOPY KOMILIEKTYIOUMX €JIEMEHTIB JUIsl CHCTEM 3aJli3HUYHOT
ABTOMATHUKH, 10 SKHUX BCTAHOBIIOIOTHCSA MiABHUINEHI BUMOTM 3 (yHKIIHOI Oe3nedHocTi. Brnus
CTPYKTYpH 00'€KTIB Ha X O€3BIIMOBHICTh Ta (PYHKIIHHY O€3IIEUHICTb.

Knacudikamiss 30BHIIIHMX BIUIMBIB Ha amaparypy 3alli3HUYHOI aBTOMATHKU Ta iX aHaii3.
Knimarnyni, MexaHi4Hi, €IEKTPOMArHiTHI Ta 010JIOT1YHI YHHHUKH.

3MICTOBHUWI1 MOJIY.JIb 8

8.EjleKTpoMarHiTHa CyMiCHICTb CHCTEM 3aJ1i3HUYHOI ABTOMATHKH.

Tema 16. EnexrpoMartiTHa CyMiCHICTb CUCTEM 3aTi3HUYHOI aBTOMATHKU. OCHOBHI TOHSITTS,
TEpPMIHHU Ta BU3ZHAUYEHHS.

Jlxepena Ta BUIU €NEKTPOMArHITHUX 3aBaJl, UUIAXH iX NMPOHUKHEHHS B TEXHIYHI 3aco0u
3aJ1I3HUYHOI aBTOMATHKH.

Tema 17.CnocoOu Ta mpUCTPOi 3aXHUCTy  HPUCTPOIB 3aI3HUYHOI aBTOMATHKH BiJ
€JIEKTPOMArHiTHUX 3aBajl.

Tema 18. BunpoOyBaHHs cucTeM 3aJli3HUYHOT aBTOMATHUKHM Ha €JIEKTPOMArHITHY CYMICHICTb.
XapakTepucTUKa HOPMAaTUBHOT 0a3u, METOiB BUNPOOYBaHb Ta BUIIPOOYBAIBHOTO 00JI1aIHAHHS.

3MICTOBHUIA MOAYJIb 9
HopmyBanHsl, 10Ka3 Ta KOHTPOJb HadiiiHOCTI Ta QyHKUiHHOI 0e3MeYHOCTi TeXHIYHUX
3ac00iB 3aJ1I3HMYHOI ABTOMATHKH

Tema 19. Etanu nokady ¢yHkniiiHoi 0e3nme4HOCTi TeXHIYHHX 3ac00iB 3aJIi3HMYHOL
ABTOMATHKH Ta iX XapaKTepuCTHKA.

OcHoBHI etanu Joka3y QyHKIIHHOT 0e3MeYHOCTI TEXHIYHUX 3aC001B 3aTi3HUYHOT aBTOMAaTUKU
Ta X XapakTepUCTHKAa. BU3HAYEHHS MOKa3HMKIB (YHKIIIHOI  Oe3MeyHOCTI  PO3PaxXyHKOBHUMH
metonaMu. CTEHJIOBI, MOJIITOHHI Ta eKCIUTyaTaliifHi BunpoOyBaHHs. ExcrniepTHi omiHku. IMmiTamiiine
MO/ICITFOBAHHSI.

Bumorn no nmoxymenta «/loka3 ¢yskimiitHoi Oe3neunocti». HopMaTHBHI JOKYMEHTH, IO
pErjJamMeHTYIOTh BUMOTH HaAiMHOCTI Ta (QYHKLIHHOT Oe3MeYHOCTI TEXHIYHHUX 3ac00iB 3alli3HMYHOL
aBTOMATHKU. MeTOIM BHU3HAUYEHHS HOPMATUBIB 3 (PYHKUIHHOI O€3MeYHOCTI TEXHIYHHX 3aco0iB
CHCTEM KepyBaHHS Ta PETYIIOBAHHS PyXy MOT3IIB.

Tema 20. Ceprudikanis TexHiYHUX 32c00iB 32Ii3HHYHOI ABTOMATHKH.



Ceprudikamiss TexHIYHUX 3aco0iB 3ami3HWUYHOI aBTOMaTHKUA. DYHKIT cepTudiKariifHuX
OpraHiB Ta BUNPOOYBaJbHUX LIEHTPIB. XapaKTePHUCTUKAa HOPMATUBHOI 0a3u, METOIB BUIIPOOYBaHb Ta
BUIPOOYBAJILHOTO 00JIaTHAHHSI.

3MICTOBHUU MOAYJIb 10
Excnayaraniiina HaaiiiHicTh ejleMeHTIB i NPHCTPOIB 3a/i3HHUYHOI ABTOMATHKH Ta
KOMII’IOTEPHUX CHCTEM KepyBaHHS

Tema 21. XapakTepucrnka HaJIIHHOCTI eJIleMeHTIB Ta MNPHUCTPOIB 3aJi3HHYHOI
aBTOMATHKH.

XapakTepucTUKa HaAIMHOCTI €JIEKTPOMAarHiTHUX peJie 1 PeIeHOl armapaTypu, KOHICHCATOPIB,
PE3UCTOPIB, APOCEINIB, TPAaHCHOPMATOPIB, PO3PSIHUKIB, BAPUCTOPIB.

Excrutyarariiiina HaJilHICTh €JIEKTPOHHHUX €JEMEHTIB: Ji0MiB, TPAaH3UCTOPIB, THPHUCTOPIB,
IHTErpaIbHUX MIKPOCXEM, OIITPOHIB.

Tema 22. Illlasaxu migBuieHHs HaAidHOCTI Ta (QyHKUiHHOI O0€3MeYHOCTI TeXHIYHHMX
3ac00iB KepyBaHHs pyXy HOI3/1iB HA 3aJ1i3HUYHOMY TPAHCIIOPTI.

TenaeHuii poO3BUTKY CHUCTEM 3ali3HUYHOI aBTOMATUKUM Ta cUCTeM KepyBaHHs. Illmsaxu
MiIBUIICHHS HAIIHHOCTI Ta QYHKIIHHOT OE3MEYHOCTI TEXHIYHUX 3aC00iB KepyBaHHS pyXy MOI3/iB Ha
3aJ1I3HUYHOMY TPAHCIOPTI.

Tema 23. Anasi3 akTyaJbHMX UTAHb HAAIHOCTI Ta QyHKUiHOT 6e31MeYHOCTI TeXHIYHUX
3ac00iB KepyBaHHS PYXY NOI3/1iB HA 3aJi3HUYHOMY TPAHCIOPTI.

AKTyanbHI TUTaHHSA Teopii HAIIHOCTI Ta (YHKIIHHOI O€3MeYyHOCTI TEXHIYHHX 3ac00iB
KEepyBaHHs PyXy MOi3/iB Ha 3ali3HUYHOMY TpaHcmopTi. OCHOBHI MpoOiieMH, sIKIi BUHUKAIOTH MpU
BIIPOBA/KEHHI MIKPOEJIIEKTPOHHHUX MPHUCTPOIB Ta CHCTEM 3aJi3HUYHOI aBTOMATHKH, 3a0e3MeYeHH] Ta
Joka3zy ix 6e3neku (yHKI[IOHYBaHHS.

1.2.2 Ceminapcbki 3aHATTA
He nepen6ayeHo HaBYAIBHUM TJIAHOM

1.2.3 IlpakTH4Hi 3aHATTA

No HazBa Temu

3/

1 OcHOBHI TOHATTS Ta BU3HAa4YeHHS Teopii HamiiHOCTI [lokazHuku O€3BiIIMOBHOCTI
CHCTEM 3aJII3HUYHOI aBTOMAaTUKHU

2 [Toxa3Huku ¢yHKLUIHHOT O€3MEeYHOCTI CHCTEM 3ali3HMYHOI aBTOMAaTUKU. MeTon

PO3paxyHKy MOKa3HUKIB 0€3BIIMOBHOCTI Ta (YHKIIMHOI O€3MEYHOCTI TEXHIYHUX 3ac00iB
32 PO3PaxyHKOBO-JIOTIYHUMU CXEMaMU HalIiHHOCTI.

3 CriocoOu pe3epByBaHHS Ta iX KiIacuQiKaiisl.

4 Po3paxyHOK MOKa3HMKIB 0€3BIIMOBHOCTI Ta (DYHKIIHHOI O€3MEeKH MpU 3arajJbHOMY Ta
PO3IITPHOMY HaBaHTa)XYBaJTbHOMY pPe3epBYBaHHI

5 Po3paxyHOK MOKa3HUKIB 0€3BIIMOBHOCTI Ta GYHKLIHHOT O€3MEKH PU Ma)KOPUTAPHOMY
HaBaHTa)XYBAITbHOMY pe3epBYBaHHI

6 Po3paxyHok moka3HUKIB 0e3-BIIMOBHOCTI Ta (PYHKIIHHOI Oe3NeKu Ipu 3arajbHOMY,
PO3JITBHOMY T2 HEHABAHTA)KYBAJIbHOMY pe3epBYBaHHI

7 3axuct 1-1 vactunu KP

8 Po3paxyHok TOKa3HMKIB O€3BIAMOBHOCTI Ta (YHKUINHHOI Oe3MeKku MNpUCTPOiB
3aJII3HUYHOI aBTOMATHKHU TPU BUKOPHUCTAHHI NEPIOAMYHOTO KOHTPOJIIIO

9 Po3paxyHok TOKa3HMKIB O€3BIAMOBHOCTI Ta (YHKILIHHOI Oe3leKku MpUCTPOiB
3aJII3HUYHOI aBTOMATHKHU TPU BUKOPHUCTAHHI BITHOBJIEHHS

10 Metoau 1o0ynoBu Oe3MEYHHX CXEM Ha eleMEeHTaX 3 HECUMETPUYHUMHU Ta

CUMETPHUYHNMH BiTMOBaMHU.
11 UMHHUKK, 1[I0 BIUIMBaIOTh H a eKCIUIyaTaliiiHy HajiiHicTh Ta 0e3neky




(GYHKIIOHYBAaHHS CUCTEM 3aTI3HUYHOT aBTOMATHKH.

Jlkepena Ta BHIM EJICKTPOMArHITHUX 3aBajJl, UUIAXU iX TMPOHUKHEHHS B TEXHIYHI
3ac00M 3aJ1I3HUYHOI AaBTOMATHKHU.
12 EnexTpomartiTHa CyMiCHOCTh TEXHIYHUX 3aC001B 3aJ13HUYHOT AaBTOMATUKHU
13 Ceprudikarisi TeXHIYHEX 3aC001B 3a1I3HUYHOT aBTOMATUKK. DYHKIT cepTrudikamiiHux
OprafiB Ta BHUIIPOOYBAJIbHUX IIEHTPIB. XapakTepUCTHKa HOPMATHUBHOI 0a3u, METO[iB
BUIPOOYBAaHb Ta BUIPOOYBAIHLHOTO O0IaHAHHSI.
14 Eranu nokasy ¢yHKmiiHO 1 0€3MeYHOCTI TEeXHIYHUX 3ac00iB 3ali3HUYHOT aBTOMATHKH
Ta 1X XapaKTepPUCTUKA.

Bumorn o noxymenta «Jlokas GyHKIiifHOT 6€31Me9YHOCTI»
15 KoHnTtposb BuKkoHanHs Ta 3axuct KP

1.2.4 JIaGopaTopHi 3aHATTS - HEMAE

1.2.5 Camocriiina podora

ITix yac camMoCTiiiHOT pOOOTH 3aCBOIOIOTHCS Ta MOMIHOIIOIOTHCSA 3HAHHS JUCHUILIIHU MUISIXOM
BHUBUCHHS MaTepiany 3 peKOMEHIOBaHOI JTiTepaTypH.

Jlo 4acy, BiIBEIEHOTO Ha CaMOCTIHY poOOTY, TaKOX BIIHOCUTHCS BUKOHAHHS 1HIUBITyaJIbHUX
3aBaaHb (KypcoBa poboTa).

1.2.6 InguBinyaJibHi 3aBJaHHA
JlenHa Ta 3a04Ha popmMa HABYAHHS

Bun 3aBmanus
Tema 3aBnanHs (IpoeKTy, poOOTH)
MOBHA CKOpOYEHa
Po3pobnennst mpucTpost 3aii3HUYHOI aBTOMAaTWKM 3 3amaHumu | Kypcosa Kypcosa
MOKa3HUKaMH 0€3B1IMOBHOCTI Ta (YHKI[IITHOT 6€3MeYHOCTI pobota poboTta

3. ITOPAAOK OUIHIOBAHHSA PE3VYJIbTATIB HABUAHHA

TeopeTnuHi 3HaHHS Ta NPAKTUYHI HABUYKU NEPEBIPSIOTHCS:

a) IpU NPOBEAEHHI MOTOYHOIO KOHTPOJI — B IPOLECI KOHTPOJIBHOIO ONMUTYBAaHHS Ta 3a
pe3ynbTaTaMy pO3B'I3aHHS TECTOBUX 3aB/laHb Ha MPAKTUYHUX 3aHATTSX; IPU NEpeBipKax po3B's3aHb
3aja4, IKM OynM 3aJlaHi Ha caMOCTiHHY poOoTy;

0) mpu MNpOBEIEHHI MOIYJBHOTO KOHTPOJIO — IO pe3ylbTaraXx BUKOHAHHS TECTOBHX
KOHTpPOJIbHUX 3aBAaHb Ha [IEOM;

B) MIJICYMKOBO — Ha ICIIUTaX 3a JUCIHUILTIHOO; IO Pe3yJIbTaTax 3axuCTy KypcoBOi poOOTH.

IIpu ouiHIOBaHHI pe3ynbTaTiB HaB4YaHHA KepyBaTHcs [loyloKeHHSIM TpPO KOHTPOJb Ta
OLIIHIOBAaHHS SKOCTI 3HaHb CTYJCHTIB B YxpAY3T
(http://kart.edu.ua/images/stories/akademiya/documentu-vnz/polojennya-12-2015.pdf).
3rigHo 3 [lonoxeHHsM BukopuctoByeThesi 100-6abHa miKana OliHIOBaHHS.

3a cknanoBy “Biosioysanmsa nekyiti ma npakmunux 3aHamb» 32 BIABITYBaHHS KOXKHOI JIeKLil Ta
MPaKTUYHOTO 3aHATTS HapaxoByeThes 1 6an.. banu 3a ckiiaioBy CKacOBYIOTHCS 1 HE HAPAXOBYIOTHCS B3arali,
SIKIIIO CTY/IEHT He BiJBityBaB Ot 50% 3aHATH Y MOy 06€3 HOBaYKHUX MTPUYHH.

VY cknanoBiii “Camocmiiina po6oma’ OUIHIOETHCS PIBEHb 3aCBOEHHS CTYJIEHTOM PO3JLIIB 1
NUTaHb KypCy, fKI BH3HAuUeHl1 A caMOCTiHHOro BHMBUYEHHs. OLIHIOBaHHS MPOBOAMTHCS MUISIXOM
tectyBaHHs Ha [IEOM Ta ycHOro onuTyBaHHS CTYAEHTIB MiJ] Yac MPOBEACHHS MPAKTUYHUX 3aHATH Ta
3aXHUCTy KypcoBOi poOOTH.

Ilomoune mecmysanHs OLIHIOE PIBEHb 3aCBOEHHS Martepiany, SIKHH BXOIATh 10 CKIIaTy
BiJITOBIAHOT'O MOJIYJIA.

®opmyBaHHS OI[IHKM 3a KOXXHMM MOJYJIb y CKIaAl 3ajikoBoro kpeauty 3a 100-6anbHOr0
HIKAJIOIO 3/1IHCHIOETHCS BIMOBIIHO 10 BUPA3y

OM = O3 + OIIP+OKP + OT,



http://kart.edu.ua/images/stories/akademiya/documentu-vnz/polojennya-12-2015.pdf

ne O3 — cyma OaniB 3a BIBIyBaHHS JIEKIII Ta MPAaKTUYHUX 3aHSTh;
OIIP - — cyma 6aiB 3a OI[IHKY Ha MPAKTHYHUX 3aHATTAX;
OKP — cyma 6aiiB 3a BuKoHaHHs Ta 3axucT KP;
OT — cyma 6atiB 3a MOAYJIBHUI TecTOBUI KOHTpOIb Ha [TEOM;
OniHKa KypcoBOi poOOTH TPOBOIUTHCS 3T1IHO 3 TaOIHIICHO 1.

Ta6mmuist 1 — Orinka KypcoBoi poboTu

KoHntposbHa TO4Ka 3axuct 3
Ne n/mt araniba
Tepmin Omninka Tepmin Orinka cyma Oanis
KP, yactuna 1 M1 0-10 M1 0-10 0-20
KP y nimomy M2 0-15 M2 0-20 0-35

Jlo mepeniueHnuX CKJIAJIOBUX MOIYJIHHOI OIIIHKA MOXYTh HapaxOBYBaTHUCS JOJATKOBI Oanu 3a
y4acTh CTYACHTAa y HAyKOBii poOOTi, MIATOTOBIII MyOJiKaliii, poOiT Ha HAyKOBI CTYAEHTCHKI
KOHKYPCH, y4acTh B CTYICHTCbKHUX OJIIMITiaJjaX, aKTUBHICTh HA 3aHATTAX Ta KOHCYJIbTALIIsX.

[To3uTHBHA ITiICYMKOBA OI[IHKA MOX€E OyTH BHUCTABJICHA, SIKIIIO CTYACHTH MOBHICTIO BUKOHAIIN
HaBYAJIbHY MPOrpaMy, TOOTO BUBUYMIIM TEOPETUUYHY YACTHHY Kypca, BUKOHAIU Ta 3aXUCTHIIA KYpCOBY
pobory.

[TincymMkoBa OILIIHKAa BH3HAYA€THCA, SIK CEepeAHbOAPU(PMETHYHA OIIHOK JBOX MOIYMIIB
3aJIIKOBOTO KPEIUTY.

OTpumMaHa TakMM YMHOM cyma OajiB JOBOJUTHCS JO BiOMa CTYAEHTIB Mepel MPOBEACHHIM
MOJIYJILHOTO KOHTPOJIIO. 3 ¥MOro ypaxyBaHHSM BIJIMOBITHA OI[IHKA MOJYJIS IPOCTABISETHCS Y
3aJIiKOBO-€K3aMEeHAIliliHY B1JIOMICTb.

Ex3amenamiiiHa OIliHKa BU3HAYAETHCA, SK CepeAHboapu(METHYHA OLIHOK IBOX MOIYJIB
3aJIIKOBOTO KPEAUTY, SIKIIO BOHA cKianae MeHie 60 6amiB abo y pasi HE3roAu CTYACHTa 3 OTPUMAHOIO
cyMor0 OauiB ii MOYKHA MMOKPALIUTH Ha €K3aMEHI.

[Ipu 3amoBHEHH1 3a71iIKOBO-EK3aMEHaIIHHOT B1IOMOCTI Ta 3aJ1iKOBOi KHUXKKHU (1HUBITyaJIbHOTO
HABYAJIILHOTO IUTAHY) CTYACHTA, OIliHKA, BucTaBicHa 3a 100-0anpbHOIO INIKAJIO, MOBHUHHA OyTH
nepeBeieHa 10 aepxkaBHoi mkanmu ta mkanu ECTS (A, B, C, D, E):

BuzHaueHHs1 Ha3BH 32 3a 100
ECTS
JepAKABHOI0 Buznayenns Ha3Bu 3a mkanow ECTS 0aJbHOI0 oninKa
MKAJ010(0IHKA) MKAJI0K0 b
BigMiHHO — BiTMiHHE BUKOHAHHS JIUIIIC 3
BIIMIHHO -5 | —OMIHIO =Bl 90-100 A

HE3HAYHOIO KUIBKICTIO HOMMJIOK

Jly;ke 100pe — BHIIE CEPETHBOTO PiBHS 3 82-89 B

I[OBPE 4 KIJIbKOMa ITOMHJIKAMU

Lo0pe — B 3araJbHOMY NMpaBUiIbHA poOOTA 3

o 75-81 C
NEBHOIO KUIBKICTIO IPYOHX MOMMJIIOK

3a10BIJILHO - HETIOTaHO, aJie 31 3HAYHOIO
KIJIBKICTIO HEJOMIKIB

69-74 D

3AA0BLIBHO -3 JIOCTATHBLO — BUKOHAHHS 33/10BOJIbHSIE

MiHIMaJIbH1 KpUTEpIi

60-68 E

He3a10BiJIbHO — MOTPiIOHO MOMPAIIOBATH
nepe] TUM SIK OTPUMATH 3aJiK a00 eK3aMeH 35-59 FX
(6e3 MOBTOPHOTO BUBYEHHSI MOJTYJISI)

HE3AJIOBIJIBHO - 2

He3anoBiiibHO - HEOOXiTHA cepiio3Ha
nojabliia podora (MOBTOPHE BUBUEHHS <35 F
MOJTyJIs1)

Kinpkicts OaniB, oTpuMaHa 3a pe3yabTaTaMU MOTOYHOTO HaBYaHHS, A€ CTYIEHTY MOXJIUBICTD
JUTS TiABUILIEHHS OLIIHKM Ha €K3aMEHI1 Ha OJIMH CTYIIHb 3a JepKAaBHOIO IIKAJIO0:
— 3 “mobpe” (82-89 6amiB) Ha “BigminHO” (90-100 GamniB);




— 3 “3amoBUIBHO” (69-74 Ganm) Ha “mobpe” (75-89 Ganis);
— 3 “He3anoBUIbHO” (35-59 GaniB) Ha “3am0BiTBHO” (60-74 GamiB).

IH(I)OPMAI[II?'IHI PECYPCHU B IHTEPHETI
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Komanna Bukiagavis:

KyctoB BikTtop ®eaopoBuy - JIEKTOp MO Teopii HaAIHHOCTI Ta (QYHKIIHHOI Oe3rmedHoCTi
cUCcTeMaM 3ali3HMYHOI aBTOMaTtuku. OTpuMaB CTYIiHb K.T.H. 3a cremiansHicTiIO 05.22.20-
«Ekcmyaraiist Ta peMOHT 3aco0iB Tpancnopty» y 1987 poi, nouent 3 — 1994 poky.

HampsiMku HayKOBO{ JTISITBHOCTI:

1.Po3pobneHHs Ta BIPOBAKEHHS MIKPOIMPOIECOPHUX CHCTEM Ta MPHUCTPOIB 3ali3HHYHOI
aBTOMAaTUKH (KEPIBHHK IPOEKTIB 3 BNpoBaKeHHS Oiabin HiK 100 HOBITHIX CHCTEM Ta MPUCTPOIB
CLb, y TomMy umci peneiHO-MIKpONPOLECOPHUX Ta MIKPOMPOIECOPHUX CHCTEM KEpyBaHHS
CTPUIKaMHU Ta CUTHAJIAMHM, €JICKTPOHHUX CUCTEM KOHTPOIIIO BUIBHOCTI KOJMIHHUX MIIbHUIIb HA CTAHIIISAX
Ta MeperoHax Ha 0asi MiApaxyHKYy OCEH pyXOMOTro CKJIaay, MIKPOMPOIICCOPHHX CHCTEM Mepei3Hoi
CUTHAJTI3aIll Ta TUCTIETYEPCHKOT0 KOHTPOJIIIO 33 PyXOM TOi3iB.

2. JlocmipKeHHsT HaAIiHOCTI Ta OE3MEeYHOCTI CHCTEM 3ai3HMYHOI aBTOMATHUKU (€ aBTOPOM
OCHOBHUX HOPMATUBHHX JOKYMEHTIB Traiy3i, y TOMY YMCJIl HalllOHAIbHHUX CTAaHJAPTIB 3 HAAIIHOCTI Ta
¢ynkuiitnoi 6e3neunocti ACTY 4178, enexrpomarnitHoi cymicuocti JACTY 4151, ramyseBoi
«Mertonuku nokazy (GyHKUIHHOT 6€3MeUHOCTI MIKPOEIEKTPOHHUX KOMIUIEKCIB CUCTEM KEpyBaHHS Ta
PETYIIOBaHHS PyXy MOI3iB», MIXKHAPOJAHHUX NOKyMeHTiB — [lam’sitok Oprasizanii criBpoOiTHAIITBA
3aJII3HUALG TA 1H.

Konekce akanemiunoi noo6podecHocTi

[Topymenns Kogekcy akageMiqHOT JOOpOUECHOCTI YKpPaiHCHKOTO JIEP’KaBHOT'O YHIBEPCUTETY
3aJI3HUYHOTO TPAHCHOPTY € CEpHO3HUM MOPYIIEHHSM, HaBiTh SKIIO BOHO € HeHaBMUCHUM. Koneke
JIOCTYITHUM 32 MMOCHUJIAHHSIM:

http://kart.edu.ua/documentu-zvo-ua

3okpema, norpumanHsi Komekcy akagemiunoi moopodecHocti YrpAY3T o3Hauae, mo Bes

poboTa Ha icmMTax Ta 3ajlikax Ma€ BUKOHYBATUCS 1HAMBINyadbHO. Ili yac BUKOHAHHS CaMOCTIHHOL
pOOOTH CTYIEHTH MOXYTh KOHCYJIBTYBATHUCS 3 BUKJIAJa4aMy Ta 3 IHIIMMHU CTYJIEHTaMH, ajie MMOBHHHI
CaMOCTIMHO pO3B’s3yBaTH 3aBJaHHS, KEPYIOUMCh BJIACHUMHU 3HAHHSMH, YMIHHSMHU Ta HaBUUYKaMHU.
[TocumanHss Ha BCl pecypcu Ta JpKepena (HampuKkiaa, y 3BITaX, CaMOCTIHHMX po0OoTax uu
NPEe3eHTAallisIX) MOBUHHI OyTH YITKO BU3HAu€HI Ta O(OpPMIIEHI HAJEXKHUM YMHOM. Y pa3i CHUIBHOI
po6OTH 3 IHIIMMH CTYJEHTAMU HaJ BUKOHAHHSM I1HIUBIyaJIbHUX 3aBJaHb, BU MOBUHHI 3a3HAYUTH
CTYHiHb X 3aJIy4€HOCTI 10 poOOTH.

InTerpanisi cryaeHTiB i3 00MeKeHUMHU MOKJIHBOCTAMHU

Buma ocBita € NpOBITHUM YWHHUKOM IIIJIBUIIEHHS COIIAJIBHOTO CTaTyCy, JAOCSTHEHHS
JyXOBHO{, MaTepialbHOI He3aJIe)KHOCTI 1 coriaizaii Mool 3 OOMEXeHMMHU (DYHKIIOHAIbHUMHU
MO>KJIMBOCTSMH 1 BiJoOOpa)ka€e CTaH PO3BUTKY JEMOKPATUYHUX MPOLECIB 1 TyMaHi3allii CycliibCTBa.

Jlns iHTerpanii cTyeHTIB 13 00MEXEHHUMH MOXIIUBOCTSIMU B OCBITHIN Tporiec YKpaiHCHKOTO
JIep’KaBHOTO YHIBEPCUTETY 3aJII3HUYHOTO TPAHCIIOPTY CTBOPEHA CUCTEMA JIMCTAHIIIHHOTO HAaBYaHHS Ha
OCHOBI CyYacHHX MeJaroriyHux, iHhopMariiiHux, TeJIeKOMyHIKaIlifHUX TEXHOJIOT1H.

Joctyn 1o MarepianiB JUCTAHLIMHOIO HaBYaHHA 3 IBOTO Kypcy MOKHa 3HaWTH 3a
nocunanssaM: http://do.kart.edu.ua/
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