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BCTYIIHOI'O BUITPOBYBAHHS

IUIs1 3M00YTTS OCBITHBOTO CTYIIEHS MaricTpa
3a OCBITHBO-TIPO(ECIHHOIO TPOTPaMOI0
31 CTIeLiaTbHOCTI

174 ABTomaTu3altisi, KOMII IOTEPHO-IHTErPOBAHi TEXHOJIOTII Ta POOOTOTEXHIKA
(xox Ta HaliMEHYBaHH:)

(ocBiTHs mporpama KoM’ 1oTepHO-1HTErpOBaHi TEXHOJIOTIYHI ITPOIIECH i

BUPOOHUIITBA)
(HalMeHyBaHH:)

y 2024 poui

XapkiB
2024



BCTYII

BcerynHe BUnpoOyBaHHS st 3I[06yTTSI OCBITHBOTO CTYIIEHSI Marictpa 3a
OCBITHbBO- HpOCbCClI/IHOIO TpOrpamoro 31 cmeuianpHOCTI 174  ABTOMAaTu3allid,

KOMII IOTGDHO'IHTGFDOBaHl TEXHOJIOTII Ta DO6OTOTGXH1K3
(kom Ta HAMEHYBaHHS)

(ocBiTHA mporpama) KoMmir'lOTepHO-IHTEIpOBaHI  TEXHOJOTIYHI  MPOIECH i
BUPOOHUIITBA

(HaliMeHyBaHHS)
BiOyBaeThcsl BinmoBigHO M0 «IIpaBun mpuitomy Ha HaBuaHHS 710 HamioHanbHOTO
aepokocMiuHOTO yHiBepcuTeTy iMeHi M.€. JKykoBcbkoro «XapKiBChKM aBialliifHAN
iHCTUTYT» B 2024 pori» y Gopmi 1HAMBIIYaTBHOTO MUCHMOBOTO (PaXxOBOTO 1CHUTY,
AKUW TIpuiiMae paxoBa eK3aMeHalliiHa KOMICIsS 3 MEBHOI CIeialbHOCTI (OCBITHBOI
porpamu), CKIIaJ SIKOi 3aTBEPIXKYETHCSI HAKa30M pEKTOpa YHIBEPCUTETY.

I[O (baXOBOI“ (¢} iCHI/ITy BXOISTH IUTAHHS 32 TCMaMU.

- “EnextpoTexHika Ta eleKTpOHIKA”;

- “Cucremu 00poOKH CUTHAIIB”,

- “O0’eKTHO-OpPIEHTOBAHE MPOTrpaMyBaHHs";

- “IaTepdelicu, MPOMUCIOBI KOHTPOJIEPH Ta PETYJISITOPU .
- “IIporpaMmyBaHHs MiKpPOIPOLIECOPHUX MPUCTPOIB”.

[lepenik nuTaHb 32 TEMaMH HaBEICHUI y TIPOTPaMi.
Kpurepii ouiHroBaHHS 3HAHb

1. Pesynbrar (haxoBoro icnuTy BU3HA4YaeThes 3a mkaioro Big 100 mo 200 Ganis.
2. Berymae BunpoOyBaHHs MPOBOJAUTHCS BUKIIFOUHO Y BUTJISI TECTIB.

3. PesynbraT £ (haxoBOro icIuTy po3paxoByEThCS 3a (HOPMYJIOKO:
= =80+k-n,

ne K — kinbkicTs 6asiB 3a npaBUIbHY BifnoBias Ha nuTaHHs (K = 5),

N — KIJIBKICT MPaBUJIBLHUX BIAMOBIACH (3aranbHa KiIbKICTh BiAMOBIACH - 24)).

4. SIxko BcTynmHUK oTpuMaB MeHie Hik 100 0amiB, TO BBaXKa€ThCS 1110 BIH HE
CKJIaB ICIIUT 1 JO Y4acTl B KOHKYpCI HE JOMYCKAa€ThCs. banu He BUCTaBISIOTHCS.
PoOutkcs 3anmc “He ckiaB”.



1. IIutanusa 3a TeMo10 «EJEKTPOTEeXHIKA TA eJEeKTPOHIKA»)
(HaliMeHYBaHHSI)

Enextpuuni koJga. EnemMenTtu, napaMeTpu Ta XapaKTEPUCTUKH EIEKTPUIHHUX
ki Enextpuuni kona mocTiiiHOro ctpymy. Po3paxyHOK Ta aHaii3 €IeKTpUYHOTO
CTaHy HEpPO3TAIy)KEeHUX 1 posramykeHux Kia. OnpHodasHi eNeKTpudHi Koja
CHUHYCOITHOTO  CTpyMy. PIBHSHHS €NEKTPUYHOTO CTaHy EJIEeKTPUYHHUX KIT 3
HOCJTIIOBHUM Ta MapaJieIbHUM 3 €IHAHHSM KOTYIIKH 1HIYKTUBHOCTI i KOHJEHCATOpA.
Tpudazui xona. CTpykrypa TpudasHuxX Kij. 3 €THAHHS €IeMEHTIB Tpr(a3HOro Koja
3TIAHO 31 CXEMOIO «31pKa» Ta «TPUKYTHHUK». HorupunomtocHuku. CHUCTEMHU pIBHSHB
YOTUPUIIONIOCHUKIB. CXEMH 3aMILICHHS Ta PO3PAXYHOK €JIEMEHTIB CXEM 3aMIIICHHS.
[Tepexiani npouecu. 3akoHU KoMyTarlii. Onuc nepexiHoOro Mnpouecy Koja, sKa Mae:
IHAYKTUBHY KOTYIIKY 1 PE3UCTOp, KOHIEHcaTop 1 pe3ucrop. HemiHiiiHl Kona
NOCTIHHOTO CTPyMY. AHAJIITUYHUHN Ta rpad1uHUi METOIU PO3PaXyHKY HETIHINHUX KL
[TepioguyuHi HECUHYCOIHI CUTHAIIN Y €JEKTPUYHUX KoJaxX. Po3paxyHOK elneKTpuIHuX
KUI TpUd SKUBJICHHI HECHHYCOIIHMM CTPyYMOM. MarHiTHi Koja 3 TIOCTIHHOIO
MarHiTOpymiiHow cuiior. OCHOBHI MOHSATTS MAar”HiTHOrO Kojla Ta HOTO 3aKOHH.
Po3paxyHOk Mar"iTHUX KiJl. MarHiTHI KoJjia 13 3MIHHOIO MarHiTOpyIIIHOIO CHJIOKO.
Korymika 3 ocepiiM yBIMKHYTa Ha CUHYCOiIHY HanpyTry. TpanchopmaTopu. PiBHAHHA
EJEKTPUYHOTO Ta MAarHIiTHOTO CTaHIB TpaHcpopmaTopa. Pexumu pobdbotu
TpaHchopmaropiB. [Ipu3HaueHHs 1 rayry3i 3aCTOCYBaHHs TpaHC(HOPMATOPIB.

Pe3ucropu. Konaencaropu. iogu. Tupucropu. OCHOBHI TUIIH PE3UCTOPIB 1 iX
3aCTOCYBaHHS. XapakTepUCTHKH pe3uctopiB (Omip, MOTYXHICTh, poOoya Hampyra).
Bubip pesuctopiB. Tumm KOHAEHCATOPIB — B 3aJIEKHOCTI BiJ Ji€JICKTPHUKA.
XapakTepucTUKd KoHJeHcartopiB (€muicTh, Hampyra, TKE, tgd). Bubip i
3aCTOCYBaHHs KOHAEHcAaTopiB. OCHOBHI MOHSATTA MNPO HaMIBOPOBIIHUKU. Di3HuHI
OCHOBH POOOTH €JIEKTPOHHO-IAIPKOBOTO mnepexony (p-n mepexoay). OCHOBHI THIHU
J1OMIB 1 X BOJIBT-aMIIEpHI XapaKTEPUCTUKHU. 3arajibHi Ta JOBIJIKOBI XapaKTEPUCTUKH
miogiB (U,p, Uss, Lup, L, Pmax, Tmax). Bubip miomis i ix 3acrocysanss. ImmynbcHi
napameTpu 1104iB. OCHOBHI TUIIM TUPUCTOPIB.

Tpansucropu. IloOynoBa Ta mnpuHUMO [ii  OIMOJSIPHUX TPaH3UCTOPIB.
JoBinkoBi mapametrpu OimoasspHUx TPaH3UCTOPIB (Ixpo, lkmax, Uxkbmaxs UkEmaxs Pmax,
Rrnc). CxeMr BMHUKaHHS 1 CTaTU4YHI XapaKTEPUCTUKHU OIMOJSPHUX TPAH3UCTOPIB.
Junamiunuii pesxxum poootu. Tpan3ucTtop B pexuMi kintoda. h —mapamerpu. [loOyaosa
Ta TPUHIUN il YHINOJISPHUX TPaH3UCTOPIB. J{OBIIKOBI MapaMeTpu YHIMOJSPHUX
TpaH3uCTOPiB (IC..o,, IC.oem, U3B.max, U3C.max, UCB.max, Pmax, Rmx). Cratumumi
XapaKTEePUCTUKU YHIMOJSAPHUX TPAH3UCTOPIB. BriauB 30BHIMHIX (HaKTOpIiB Ha
napametpu Tpan3zuctopiB. I[GBT-Tpan3ucropu. Bubip Tpan3ucTtopis.

Bunpsamasiyi. 3rimamxyrodl GiasTpu. 3arainbHi BIIOMOCTI Ta Kiacudikarlis.
Excrmyaramiitni xapakrepuctuku Bunpswisigie (KK JI., moTyxHicTh, koedimieHT
nynecami, f,). Tumm Bunpsmsuis. OmHOMIBIIEpiOAHA 1 JBOIIBIEPIOJAHA CXEMH
BUTIPSAMIISIYIB. PO3paxyHOK eNeKTpUYHMX TMapaMeTpiB Ta BHUOIP EIEKTPOHHUX
KOMIOHEHTIB. 3araibHi BimomocTi. Cxema MirkeBuua. Cxema JlapioHoBa.
Enextpuunuii po3paxyHok. OCHOBHI MOHATTA npo ¢insTpu. [lapamerpu ¢iibTpis
(K.K.[., moryxHicts, koedimieHT 3riamkyBaHHs, f,, mM). €mHiCHUU GUIBTP.
InpykTuBHuit  inbtp. ['-00pasuuit dinerp. I1 - oOpasnuit dinetp. EnexTponHi



butbTpu. OcobmmuBocTi poboTH (PinbTPiB. Po3paxyHOK €JNEKTPUYHUX IMMapaMeTpiB Ta
BUOIp €JNEKTPOHHUX KOMIIOHEHTIB. 3OBHIIIHI XapaKTEPUCTHKU BUIPSIMIAYIB 3
€MHICHUM Ta IHAYKTUBHUM (PUIBTpaMH.

Crabinizatopu. OCHOBHI TOHATTA Tpo cTabimizaropu. XapaKTEPUCTHKU
crabimzatopiB(K.K.JI., motyxHicTs, KoedimieHT crabinizamii). MeTtoa moOymoBu
napaMeTpUYHUX CTaO1I13aTOPIB, TATy3b 3aCTOCYBaHHSI, IO3UTUBHA SKICTh 1 HEJIOJIIKH.
Enextpuannii po3paxyHok. OCHOBHI CXeMH KOMITCHCAIIHHUX CTa01113aTOPIB HAIIPYTH
Ta CcTpyMmy. Po3paxyHOK €NeKTpUYHHX TMapamMeTpiB Ta BHOIp eIEKTPOHHUX
KOMIIOHEHTIB. [HTerpanbHi cradiunizaTopu. ['airy3s 3acTOCyBaHHS, MO3UTHUBHI SKOCTI 1
HeoMiKU cTabimizaTopiB. OCHOBHI CXEeMH IMIYJbCHUX CTa0lai3aTOpIB HANpyTH.
[HTETpambHE BHKOHAHHS, JOBIJKOBI TapaMeTpW, OCHOBH BHOOpy. [amy3p
3aCTOCYBaHHs CTa0LII3aTOPIB, iX MO3UTHUBHA SKICTh 1 HEJIOTIKH.

Jliteparypa:
1. Baprabensn B.A. 3aranbHa enexktporexHika. HaBuanbHMid MOCIOHUK. —
K.: Buma mkoma, 1986. — 359c¢.,;
2. Enexrporexnika. Hapuanbauii nocionuk/ B.I'. Jlansko, B.I'. Minux, A.K.
Yepxkacos, B.®. bomox. — K.: YMK EO, 1990. — 264c.;
3. [TanaueBnumii b. 1., Ceepryn lO. @. 3araibHa eNeKTpOTEXHIKA: Teopis 1
npaktukyM: [Tinpyunuk. — K.: Kapasena, 2004.- 440 c.

2. IIurauns 3a teMmor0 «O0’€KTHO-OPICHTOBAHE MPOTrPAMYBAHHS)
(HaliMeHyBaHHS)

CtpykrypHe mporpamyBaHHs. Kpurtepii sIKOCTI MNpOTrpaMHOrO MPOJIYKTY.
MoBa mnporpamyBanns C++. Ckmax woBu C++. Andasir C++. Ilonarrs
inentudikatopy. Kirodoni cioBa mou C++. Jlekcemu. OnepaTopu. 3HaKU OmNepairii.
Turm nanux moBu C++. OcHOBHI 1 ckiaaH1 TUK JaHux. CrienudikaTopy MJIUX TUITIB
nanux. Tunu 3 miaBatouoro kpankow. Tun void. Komenrapi B C++. Ctpykrypa
nporpamu B C++. OcHoBHi omneparlii MoBu C++. Jloriunmii tun nanux. OCHOBHI
onepaiiii MmoBu CH++. Omnepaiiii 30ibI1eHHsT Ta 3MeHIIeHHs Ha 1. Ckiagni onepartii
npuBiacHeHHs. Jloriuni omepauii. Bupasu. Oneparopu posraidy>keHHsS. Y MOBHHMA
onepatop. Tepnapna omepaitis. Omneparop switch. Omnepatopu uukmy. I[ukn 3
nepeayMoBoto. [lukn 3 mocrymoBoro. Llukn 3 mapamerpom. Omneparopu mnepeaaul
ynpasiiaHsa. Onepatop break. Onepatop continue. Onepatop return. Ilokaxuuku.
Busznauennss nmokaxumka. [lokaxunk Ha Qyskiito. [Mokaxuuk Ha void. Crocobu
1Himamizamii mokaxxunkiB. Onepartii 3 mokaxuukamu. Oneparist sizeof. [Tocumanas.
Opnnomipui macuBu B C++. BusnauenHs macuBy. [Himiamizamiss macuBy. Macusu-
koHcTaHTu. OOpoOKa MacHBiB.

Po3pooka nporpam B cepenoBuili Visual Studio. OcHoBHI ¢aiiam mpoeKTy B
cepenoBuii Visual Studio. KoncranTu. Ympapmsitodi mociigoBHOCTI B MOBI C++.
Tumizanist 1anux (oco6ymBocTi). 3MiHHL. O0IaCTI Aii 3MIHHOI.

Bararomipni macuBu B C++ . [Himiamzamis OaraToOMipHUX MAacHBIB.
Pi3zHOMaHITHI MOXMJIMBOCTI iHIIIamizamii OaraToMipHMX MacuBiB. JluHaMiuHi
OararomipHi macuBu. OOpoOKa MaTpUIlb.



JupexTuBu npenpouecopy. Creku. Jlupektuna #include. lupexkrriBa yMOBHOT
komnisiii. Jupextusa #define. [ToHsTTs cTeky.

IleperBopenns tumiB. Yepru. binapui nepeBa. Tunu mepeTBOpeHHS NaHUX.
Omnepariii sBHOTO TIepeTBOpeHHs TumiB. Omnepariis static_cast. [lopo3psani oneparti.
[TonsitTst wepru. [loHaTTs GiHapHOTO IEpeBa.

PiznoBuau psiakiB B C++. [lonarrts motoky. CranmapTHi motoku. Daioi
noTtoku. PsgkoBi motoku. lepapxis kmaciB B C++ mi1st miaATpUMKA MOTOKIB. DyHKIIIT
po0OOTH 3 TOTOKaAMHU.

PoGora 3 00’exkramm kiaacy String. C-psaku. CTBOpeHHs 00’€KTYy Kiacy
String. Metoau knacy String. Biactuocti C-psiaki. @yHkIi podotu 3 C-psakamu.
Knac String”. CtBOopeHHst 00’ekTy Kiacy String”. Metonu knacy String”. Po3rusin
IpUKIaay poOOTH 3 00’ €KTaMH KJ1aciB (aillIoBUX MOTOKIB 1 Kiacy String”.

Crpykrypu B C++. [lonsarrts crpykrypu B C++. @opMart onucaHHs CTPYKTYpPH.
[Himanmizamist cTpykrypu. ApupMeTudHi omepauii 3 MNoisiMUA CTPYKTyp. Bxruaaei
cTpyktypH. [Ipukianm poOoTH 31 CTpyKTypamu.

O0’eqnanns. IlepeniuyBanus. [lonstrs o0’eqnanHs (union). biToBi moss.
[TonsTTs nepemniuyBanHs (enum). upextusa using. [Ipoctip imen. [lepeiimenyBaHHs
THUITIB 3a 1onoMoroxo typedef.

IpuHuMnm 00’€KTHO-OPiEHTOBAHOIO MporpamyBaHHsA. Kpoku nigBUIIEHHS
abctpakuii koxy. [lonsarrs knacy. @opmat onucy knacy. [IpuxoByBaHHS JaHUX, SIK
OCHOBa 00 ’€KTHO-OPIEHTOBAHOIO  MporpamyBaHHsA. [IOHATTA  KOHCTPYKTOPY.
Pi3HOBHIM KOHCTPYKTOPIB. KOHCTPYKTOP KOMitOBaHHS.

HacainyBanus. Ilonstrs iukancymsmii. [lonstrs momiMopdizmy. IloHsTTS
HaciiayBanHs. Opranizamiss MexaHi3my HacaigyBanHs B C++. [lepeBaHTa)keHHs
onepariiii B C++.

Jlitepatypa

l. Kpaseup I1.O. OG’exTHO-Opi€eHTOBaHe mHporpamyBaHHs: HaBuanbHUI
noci6uuk / I1.0. Kpasens. — JIbBiB: BunaBHuirso JIbBiBChKOi nmositexHiku, 2012, —
624 c.;

2. C++. OcHoBu mporpamyBaHHs. Teopis Ta mpaktuka : migpyunuk / [O.I.
Tpopumenko, FO.B. TIlpokom, L.I'. IlIBaiiko, JI.M. bykata Ta 1H.]; 3a
pen.O.I'.Tpodhumenko. — Oneca: @enike, 2010. — 544 ¢.;

3. C++. AnroputmMmizarlisi Ta mporpamyBanHs : niapyunuk / O.I'. Tpodumenko,
1O.B. Ilpoxkom, H.I. Jlorinora, O.B. 3aaepeiiko. 2-re Bua. nepepoO. i momoBH. — Opeca
: @enikc, 2019. - 477 c.

3. IIurauns 3a temor0 «CucreM 00POOKH CUTHAJIIB)
(HaliMeHyBaHHS)

OOepHenHst iHdopManii B aBTOMATH30BAHMX CHCTEMAaX YIPABJIiHHA
texHoJsioriyunumvu npouecamu (ACY TII). OcHoBHI MOHATTSA Ta BusHadeHHs ACY
TII. Ctpykrypa ACY TII. IToBinomnenns, indopmartisi, curHanu. [IOHATTS KITbKOCTI
iHdopwmartii. [Ipouiec obepuenns iHpopMmarrii.

CurHanum ta ix xapakrepucTuku. Bujm curHamiB Ta iX XapaKTEpPHUCTHKH.
YacToTHe 300pakenHs curHamiiB. Psn @ypwe Ta iHTerpan dypoe.



Mopayasinis cur”aaiB. Bugu monaymsmii. AMIunTyaHa, 4acToTHa, (a3oma,
IMITY TbCHO-KOTOBa MOy isisi. CeKTpH MOAYyJIbOBaHUX curHamiB. Kanamm mepemaudi
iHdopmarrii. Mozgem kanHainiB mepemadi iHGopmamii. 3aBagu B CUCTEMax Iepemadi
iHpopMaIii.

IIpuiiom curnaaiB. 3aBagoCTIWKICTh TMepenayl MOBIIOMIIEHb. Mertoau
IpUIOMY TUCKPETHHUX CUTHaNIB. OnTuManbHa (QUIbTpallisi HEIEPEPBHUX CUTHAIB.

3acooum o00poOku anHajsoroBux curnajgiB. IligcumioBaui, 3wminryBadi,
oOMexxyBadi, QUIBTPH, AUCKPUMIHATOPU, MOIYJISATOPH, JEMOIYJISSTOPH, BUPIMIAJIbHI
IIPUCTPOI.

EdexTuBnicTs nepeaadi indopmanii. Busnauenus epexruBnocti. Kpurepii
orinku. MeToiu 3a0e3nedeHHs ePeKTUBHOCTI 0OPOOKU CUTHAIIIB

Hudposi npouecopu 06podxu curnagis. Tumosa cucteMa 00pOOKH CUTHATIB
Ha 0a3i nmporecopa. ApxiTeKTypa mporiecopiB 1udpoBoi 00pooku curHamis. [lepeBaru
ur(ppoBOi OOPOOKH CUTHAJIIB.

Hudposa ¢inbrpanis curdagiB. 3araibHi BiIOMOCTI IIOAO LU(PPOBOI
¢iupTparii. xepena mymy uudpoBux ¢GuibTpiB. Peanizaiis mBUAKOTO NEPETBOPEHHS
dypbe. AHANI3 TUCKPETHOTO NIepeTBOpPeHHS Dyphe.

KoayBanHs Ta 1eKOAYBAaHHS CHUTHAJIIB AHAJOrOBHX AaT4yMKiB. KoxyBanHs
Ta JIEKOyBaHHs roJIocoBUX curHamiB. KoayBaHHs Ta gexoayBaHHS 300paskeHb.

IIpoextyBanuss nudpoBux ¢QinbTpiB. MeToanka MPOEKTYBaHHSA LHUPPOBHUX
¢biuneTpiB. [lpoekTyBanHHs 1UPpPOBUX (UIBTPIB HA OCHOBI QJITOPUTMY HIBHUIKOTO
nepetBopeHHsa Dypbe. [IpoekTyBaHHS peKypcUBHUX HUPPOBUX DIIBTPIB.

Jliteparypa:

1. Ocnou udpoux cucreM/ 1. I1. bapOarii, M. I1. braronapuwuii Ta ix1.- [TinpydHuk.
— XapkiB: Har. aepokocMiunmii yH-T “Xapk. asiail. 1H-1, 2002.- 672 c.;

2. bnarogapanit  MLII. Cucremu o0OpOOJ€HHSI CUTH&TIIB y KOMITHOTEPHO-
IHTETpOBaHMX BUPOOHMITBAX: HaBd. mocid. / M.IIL. bnarogapumii, 1. II. Baykos, 3.T.
JlykameBa. — X. : Hail, aepokocMm. yH-T «Xapk. aBiail. iH-m», 2010. — 136 c.;

3. K A. boxan, I'. A. Kyuyk. Metonu 1mmdpoBoi 00poOku curHasiB. HaBuansHuit
nociOHuK. - XapkiB: Harr. aepokocmiuauil yH-T “Xapk. aBiait. iH-1°, 2008. - 84 c.

4. IIutanusa 3a temoro «IHrepdeiicu, MPOMUCIOBI KOHTPOJIEPH TA PErVJIsITOPH
(HaliMeHyBaHHS)

Kaacudikauis intepdeiiciB. Cepena nepemaui curnani. CyKynHICTb MPaBUI
oOMiHy iH(popmaniero. [Tapanensuuii inTepdeiic - LPT nmopt. Crannapt IEEE 1284.
[Topt B pexumi SPP, EPP, ECP, npotokonu oominy. [locnigoBuuit intepdeiic - COM-
nopt. Cranmapt RS - 232C. Ilpusnauenns curnaniB iHtepdeiicy RS - 232C.
Cnopianeni iHTepdeiicu 1 neperBoproBaul piBHIB RS - 422A RS - 423A RS - 485.
AcunxponHuii pexxuM nepenadi. [locaigosuuii intepdeiic - USB. ApxiTekTypa IIMHU.
Cknag mmau USB. AmapatHe 3a0e3mnedyeHHs IIWHU. Tunv Tmiepefadl JaHUX.
[Mocmigoumii inTepdeiic - FireWire. OcnHoBHi BiactuBocTi muHu - FireWire.
®i3uunuit pieHb Mepexi. Enextpuunnii inTepdeiic munu - FireWire.



IIporokoa IEEE 1394. I1luna - PCI. OcnoBHi BigomocTi munau - PCI. Bepcii
mHY - PCL. [Iluna - AGP. [lluna - PCI Express. Cuctemi inTepdeiicu. [lluna - ISA.
[[una - EISA. luna - PC/104. Posmmpenns ctanaapty IEEE - P996.

Intepdeiic 1 - Wire. OcHoBHi npuHnmmu. JliHis 3B'S3Ky Ta TOMOJOTIS.
3acrocyBanns 1 - Wire.

Ipomuciaoi mepexi - CAN, ProfiBus. Tomosoris mepesxi CAN. ®izuununii
piBens kanaimy CAN. ApOGitpax mmau CAN

MoBu mporpaMmyBaHHSI POMHCIIOBUX JIOTIYHUX KOHTPOJIEPIB HA M'SITH MOBax
crangapty IEC-61131.3: Ladder Diagram, Functional Block Diagram, Sequential
Function Chart, Structured Text, Instruction List

®dynkuii nporpamoBanux Joriuaux kourposepiB (IIJIK). Buau curnamis.
Komynikamiitni moptu kKoHTpoJiepa. TexHiuHi 3acoOu cuctem kepyBanHs 3 I1JIK.
JlaTuuku TEXHOJIOTIYHUX CHCTeM. BuKoHaB4i Ta CHTHaNBHI TpUCTpoi. Ymcosi
omepaiiii.

Jliteparypa:

1. llomxapenko B.O., Kyuepyk B.HO., CeBactbsinHoB B.M. OcHoBHu
MikporpoiiecopHoi TexHiku. HaBuansauit mocionuk. - Binnuusg: BHTY, 2006. -
226 c. (eneKTpoHHA BEPCis);

2. ABtomarmzanisa BupoOHuWuux mnporeciB: [ligpyunuk / 1.B. Enbnepin, O.M.
[Tynmena, B.M. Cigneupkuii, C.M. llIBen . — K.: Jlipa-K, 2015. - 378 c.;

3. IIpomucioBi Mepexi Ta IHTEeTpalliiiHi TEXHOJIOT1] B aBTOMaTU30BaHUX CHCTEMaX.
Hapuansuuii. nocionuk / [lynena O.M., Ensniepin 1.B., JIyniska H.M., Jlagantok
Al —K.: 2011. - 558 c.

5. IIutanuda 3a temor0 «IIporpamMyBanus MiKpONpPoOLECOPHUX NMPUCTPOIB)

(HaliMeHyBaHHS)
CimeiicTBa MiKPOKOHTPOJIEPiB. AVR ATmega. ApXITeKTypa
MIKpOKOHTpoJiepiB  cimelictBa. Cucrema  komanza. Ilpuctpiii  kepyBaHHS.

[IepepuBanHns.

Iloptu BBOAY/BHBOAY. 3arajbHi BIJOMOCTI. 3BEpPHEHHS IO TMOPTY.
KoHugirypyBanHs mopTiB BBO1y/BUBOy. 3arajibHi IepepUBaHHS.

Taiimepu. 3aranbhi Bigomocti. [lpusnayennss BuBomiB. Koudirypysans
taiimepiB. Pobota 3 Taiimepamu. [lepepuBanHs Bij Taitmepis.

InTepdeiicu  konTposepiB. Iurepdeiic  SPI.  3arampHi  BigomocTi.
OynkiionyBanHs y moayist SPI. Pexxumu nepenaui nanux. BukopuctanHs BUBOJIB.
®dizuunuii Ta goriyHui 1HTEpdeiic nepenayi gqanux. [Hrepderic USART. 3aranbhi
BimomocTi. KepyBanus pob6ororo USART. Ilepemaua nanux. Ilpuiiom ngaHux.
[BuakicTe nepeaaui. G13uuHMM Ta NOT1YHUN 1HTepdeiic nepenaui nanux. [HTepdeiic
TWI. Oco6mmBocTi inTepdeiicy TWI. dopmat kanpy. Pobota Ha o1l mmHi. Orsig
monaynto. [lpuitom 1 mepemada ganux. Ormsg perictpiB. PI3UYHUN Ta JIOTTUHMM
iHTepdeiic mnepenaui  ganux. JlomarkoBa mnepudepiss kountrposepin. AIlIL
AmHanoroBo-mmpoBi  neperBoproBadi.  OcobnuBocti  BOyaoBanoro AL
MikpokoHTpoisiepa ATmega. Po6ota ALIII, crapt neperBopenns. Bubip omopu 1 gacy
nepeTBopeHHa. BuOip BXigHOro kaHaily. 3MEHIIEHHS LIYMy MpU TEPETBOPEHHI.
Pe3ynbpratu nepeTBopeHHs



Amnanorosuit komnaparop. Ornsz aanorosoro komnaparopa ATmega. Perictpu s
po0OTH 3 aHAIIOTOBUM KOMITapaTopoM. MyJIbTHIIIEKCOP aHAJIOTOBOIO KOMITapaTopa.

IIporpamyBannsa nam’ATi KoHTpoJepa. biti 61oxyBanHs nam’sti. Fuse-6iTu.
Perictpu ta xomanau mis 3amucy B EEPROM. Perictpu Ta KoMaHau Ui 3amucy
FLASH. Intepdeticu ast mporpaMyBaHHS ITaM’sITi KOHTpoJIepa.

MozxanBicTe mepenporpaMyBaHHsi mix 4ac poGoru. Bootloader.
MosxIuBICTh BiZIaIeHOTO TepenporpaMyBaHHs KOHTpoJepy mix yac poboru. Cekiii
nam’aTi KOHTpoJiepa: ceKiist mporpamu cekiist bootloader. Cekuii Read-While-Write i
No Read-While-Write Flash. Bitu 610xyBanHs ¢yHK1iT nepenporpaMyBanHs. Bxixn 1o
GbyHKLiT nepenporpamMyBaHHs. Afpecallis laM’sTi il 9ac nepenporpamyBaHHs.

Jliteparypa
1. KononraeBcbkuit IO.JI, CockoB A.I. IlpomucnoBa enekTpoHika Ta
MiKpocxeMoTexHika Teopist i mpaktukyM. 3a pen. A.I. Cockosa. — K.: Kapasena,
2003.- 327 c.;
2. Ilynena O.M., Ensnepin [.B. IlporpamyBaHHS NPOMHCIIOBUX KOHTPOJIEPIB Y
cepenosumi UNITY PRO. Hagu. [Toci6uuk.—K.Bunasauurso: Jlipa-K, 2015.-376 c.;
3. Tpery6 B.I'. OcHOBH KOMII'FOT€PHO-IHTErPOBAHOTO KepyBaHHs: HaBuanpHwHii
noci6uuk / B.I". Tpery6. — K. : HYXT, 2005. - 191 c.
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I'apanT ocBiTHROI mporpamu “KoMmm’roTepHo-iHTErpoBaHi TeXHOJOTIYHi
TpOLECH i BUpOOGHUIITBA” /
Jronmuna JIVTAU

/ (nimmac)~ (imiuiany Ta npizpume)

ITporpamy po3risiHyTO ¥ y3rofXKEHO Ha BHITYCKOBiM Kadeapi MeXxaTpoHiKH Ta
enextporexHiku (Ne305)
IIpoToxon Ne 8 Bin 21 Gepesns 2024 p.

Aj‘ “/ Powman TPIII[

&7 1{mimmac) (iniuiany Ta npizsuie)

3aBigyBau kadempu Ne305

[Tporpamy BcTymHOro BUNpOOyBaHHS /1St 300y TTS OCBITHBOTO CTYIIEHS MaricTpa
3a OCBITHBO-TIpO(deciiiHO0 nporpamoro 3i cmemianbHOCTI 174 ABTOMaTtH3allis,
KOMII'IOTEPHO-iHTerpoBaHi _TexHouorii _Ta poboToTexHika  (OCBiTHS mporpama
KoM’ roTepHO-iHTerpoBaHi TEXHOJOTi4HI TpOLecH i BHUPOOHMITBA ) Y3rOKEHO
HayKOBO-METOJAMYHOIO KoMicielo HanioHaIbHOTro aepoKOCMIYHOTO YHIBEPCHTETY iM.
M.€. XyxoBchkoro «XapkiBChbKWii aBiallifHUI IHCTHUTYT» 3 Taly3ei 3HaHb
«Matematka Ta craTUCTHKa», «IH(popmauiiiHi TexHomorii», «ABTOMaTH3aLis Ta
npunanobynyBanHs»,  «XimiuHa Ta  GioimkeHepis», «EmekTpoHika Ta
TeneKoMyHikatii», «[Ipupoxaudi Hayku», «ApxitexTypa Ta 6yaisaunrso» (HMK 2).

ITporoxon Ne 8 Bim 22.03.2024 p.

I'omoBa HMK 2

K.T.H., JIOIL Imutpo KPUITBKMIA

A(mignuc) i (iniuiany Ta npizBuiLe)




