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. Onuc HaBYAJIBbHOT AMCHHUIIIIHHA

HaiimenyBanHs
NOKa3HMKa

["asty3p 3HaHb, CHEIIATBHICTD,
OCBITHS IIpOrpama, piBeHb
BMIIIO] OCBITH

XapakTepucThKa
HaBYaJIbHOI AUCIMILTIHU
(Oenna gpopma nasuanHs)

KinekicTb kpeautiB — 5

KinpkicTs MOayiB — 2

KinpKicTh 3MiCTOBHHX
MOZYJiB — 2

[HUBIMyabHE 3aBIaHHS:

3arajpHa KiJIbKICTh TOJUH
KibKICMb 200UH

*
ayoumopHux 3aHsameo /

3a2a1bHA KiIbKICMb 200UH
64 /150

KinpKicTh THIKHEBUX
TOJUH /7151 A€HHOT popMH
HaBYaHHS:

Cemectp 1
AyIUTOPHHUX Camocr.
— poboTu —
4 ron. 5.4 rox.

I'any3b 3HaHB:

17 «EnextpoHika Ta
TEJIeKOMYHIKAIIi1»,
CneniajbHicTh:

173 «ABioHikay
OcBiTHs nporpama:
«CucteMu aBTOHOMHOT Hagirarii Ta
aJJalTUBHOTO YPABJIiHHS JITaTbHUX
anapariB

I'any3b 3HaHB:

15 «ABTOMaTH3arlis Ta
IpUIago0y1yBaHHS »
ChnenianbHicTh:

151 «ABTOMaTH3aLis Ta
KOMIT’ FOTEpHO-IHTErpOBaHi
TEXHOJIOTIi»

OcgiTHi nporpamm:
«IHxkeHepist MOOITBHUX TOJATKIBY,
«KoMI'10TepHI CUCTEMU TEXHIYHOTO

30py»

PiBeHb BHINOT ocBiTH:

JOpyrui (MaricTepchKuii)

Jucuumina 3a BHUOOpom

HaBuanabHmii pik

2021/2022

Cemectp

1-i

JIeKui'l'*

32 roguHu

. . l*
IIpakTHyHi, ceminapcbKi

JlaGopaTopHi

32 rouHu

Camocriiina po6ora

86 ronuna

Buja konTpo.io

ICIIAT

CriiBBiZIHOIEHHS KiTBKOCTI TOMH ayIUTOPHUX 3aHSTH JI0 CAMOCTIHHOT pOGOTH CTaHOBUTS:

64 / 86.

* .
AyIUTOpHE HAaBaHTAXEHHA Mo)ke OyTH 3MeHIIeHe abo 30imbllieHe Ha OIHY TOJMHY

3aJIC’)KHO Biﬂ PO3KJIaay 3aHATh.




2. Mera Ta 3aBJaHHA HABYAJIbHOI JHCHHILIIHH

Mera BHB4YEHHSI: 3aCBOEHHS 1H>KeHepHHX METOJMK IIPOEKTYBaHHS CTPYKTYPH Ta CXEMO-
TeXHIYHOI peanizauii po3MOiNeHHX MiKPOIPOLECOPHUX iH(MOPMALIHHO-YIPABISIOUNX KOMILIEKCIB
1 Cy4acHHX TEXHOJIOTI} PO3pOOKH i TeCTyBaHHS IPOrPaMHOTO 3a0e3nedeHHs KOHTPOJIEPIB.

3aBaaHHs: OTPUMAHHS HABUYOK aHANIi3y TEXHIYHOTO 3aBJAHHS HA PO3POOKY PO3MOALTEHHX
MiKpOIPOLIECOPHUX lH(l)OpMaIIII/IHO -yIPaBIIAIOYUX KOMIUIEKCIB, OOIpyHTOBaHHM#T BHOIp 3aco6iB
CXEMOTEXHIYHOI peanmisanii i y3romkeHHs iHTepdeiiciB; 3acBOCHHS NPHHLHIIB po3podku i
TECTYBAaHHSA ~ 0araTOMOZYJIBHOTO —MPOTPAMHOTO  3a0e3edeHHs  iH(OPMAIIHHO-YIPABIIOIHX
KOMIITIEKCIB sl 30MpaHHs Ta 06pOOKH JaHMX i (JOpMyBaHHS CHTHATIB YIpPaBIiHHS Y pearbHOMY
qaci.

3riHo 3 BUMOTaMHM OCBIiTHBO-TIpO(eciitHOl mporpamu st cremianbHocTi 173 «ABioHiKay
CTY/I€HTH IIOBUHHI JOCSTTH TAKUX KOMIIETEHTHOCTEIi:
3aranbni komnerentaocti (3K):
3K1. 3narnicTs 10 momyky, 06pobieHHs Ta aHanizy iHpopManii 3 pizHux JDKeper.
3K3. 3narHicTs mpoBeIeH s 10CTi/DKeHb Ha BilNOBiTHOMY PiBHI.
3K6. 3naTHiCTh 3aCTOCOBYBATH 3HAHHS y IPAKTHYHUX CHTYAILisX.

®axoBi komnerentHocti (PK):
®K2. 3narHicTh NPOEKTYBATH Ta cepru(iKyBaTH cHCTeMH aBioHIKM Ta iH(opMmamiiiHi crcTemu
JMITaJbHUX allapaTiB i HA3eMHUX KOMILIEKCIB.
®K6. 3patHicTe MOCHIDKYBATH MiIOTaXHO-HABITalifiHi CHCTEMH Ta CHCTEMH ABTOMATHYHOTO
KepyBaHHs JIiTAILHUX anaparis.
®K?7. 31aTHiCTh BUKOPHCTOBYBATH NEPEIOBI TEXHOJIOTIT MPH JOCITiKEHH] i IIPOEKTYBaHHI CHCTEM
KepyBaHHs JITAIBHUX anapatiB, po3polIli amapaTHUX Ta MPOrPaMHO-aIrOPUTMIYHHX 3acOBiB
TJIBUIIEHHS TOYHOCTI, HAIMHOCTI, )KUBYYOCTI, pecypciB (GyHKIIOHYBAHHS CHCTEM aBiOHIKH.
®K8. 3naTHicTh npuiMaTh eeKTHBHI PilIEHHS B aBiOHiII.

IIporpamui pe3yibTaTu HaBYaHHS:

[IPHI1. BixmykosyBatn HeoGXinmi mani B HayKOBO-TeXHiuHill miTepaTypi, 6a3ax JaHUX Ta iHITHX
JUKEpenax, aHalli3yBaTh HayKOBO-TEXHIUHY JliTepaTypy y BITYM3HSHHX Ta 3aKOPIOHHHX [DKEpeax
AL BU3HAYCHHS CTaHy Ta IOMIYKY CyYaCHHMX Ta MEPCNEeKTHBHAX pO3poGOK y mpodeciitHiit
JISUTBHOCTI.

[IPH2. BinbHo crminkyBaTHCs XEpXKAaBHOIO Ta iHO3EMHOI MOBAMH YCHO i MHCBMOBO IUIs
O6FOBOpCHH$I npodeciifHux npoGiieM i pe3ynbTaTiB MisUIBHOCTI y cdepi aBiOHIKH Ta MHPOKOro Koja
IH)XCHEPHHUX ITUTaHb, IPE3EHTALIIl Pe3y/IbTATIB JOCIIKEHb Ta IHHOBAIIHHIX POEKTIB.

IIPH7. Po3po6isitn anropuT™Mu KepyBaHHs pyXOM JIiTaTbHAX anaparis.

[IPH8. Po3poGnatn i BHKOPHCTOBYBaTH MiKPOMPOIECOPHI CHCTEMH Ta IIporpaMHi 3acobu
MOJICJTIOBAHHS JIJIsl pO3B’3yBaHHS CKJIaIHUX 3a/1a4 aBIOHIKH.

IIpepexBiznTH:
M1Kp0K0HTponepH B cucTeMax ynpasiiHHs. [IpoekTyBanHs cuctem ynpasmines. Lludposi
CHCTeMH ympaBIliHHs. [HopManitino-BumiproBatbHi npucTpoi. [IpUBOIH CHCTEM yIIpaBIiHHSL.

KopekBiznTu:
Cydwachi meTou o6y10BH 1 MOJEIIIOBAHHS CHCTEM YIPABIIiHHSI.



3. IIporpama HaB4YaAbHOI AUCUHILIIHH

3. IIporpama HaBYAJbHOT JHCHHUILTIHHA

Monyas 1. ETanu, 3aco6un i TexHoJorii npoekTyBaHHs mikponpouecopuux IVK Ta ix
IporpaMHoro 3abe3ne4yeHHs

3microBuii Mmoxysb 1. Etamu, 3aco6u i TeXHONOTIT MPOeKTyBaHHS mikponponecopaux IYK Ta ix
IIPOrpaMHOro 3abe3nevyeHHsl.

Tema 1. Beryn o aucunniinn «[IpoexryBanns ta nporpamysanns MIT CY»

IIpenmer BuBuenns i 3ana4i nucnumuiing «IIpoektyBanns Ta mporpamysarss MIT CYy». 38’430k i3
nonepeHiMu aucuuITiHaMu. OTJIs TiTepaTypHHX JKeper.

Tema 2. XapakrepHcTnka eramiB i TeXHIYHOro 3aBIaHHS Ha NPOEKTYBAHHS
mikponponecopuux [YK
Texuouorist po3poOku MIKpPOIPOLECOPHUX KOHTPOJIEPIB. MaricTpansHo-MOMy/IBHA Oprasizanis
IVK. Erann npoekTyBaHHS MiKpOIIPOLIECOPHOTO KOHTPOJIEPA. Crpyktypa Ta ckimax T3 Ha
NPOCKTYBAaHHs CHCTEMHM pO3IOJUICHMX i€PapXiYHMX KOHTpOJepiB. Bapiantu amaparHoi
apxitektypu ACY TII. Kpurepii BuGopy koHTposnepa. Bubip CTPYKTYpH Ta eJIEMEHTIB
npouecopHoro 6io0ka. [Hrepdeiicu mporecopHoro Gioka. [IpuHIUmH 06YI0BH GaraToKaHATBHHX
CHCTEM 30MpaHHs JJaHUX 1 yIIPaBJIiHHS.

Tema 3. Texnostorii aBTOMaTH30BaHOr0 NpoexTyBanHs 113 KOHTpO.JIepiB
3amaui, mwo Bupimyothcs I3 BepxHboro Ta HmkHBOro piBHiB IYK. [locmimoBHicTs Ta
B3a€MO3B’SI30K  €TalliB Ta 3aco0iB mpoekTyBaHHs I3 KOHTpoOIeEpiB. Knacudixauis CAIIP
¢ynkuionaneroro I13. OcobmmBocTi TecTyBaHHS (yHKIiOHATBHOTO [13. AnapaTHO-TporpamHi
3aCO0M  TECTYBaHHS MIKDOKOHTPOJIEPHHX cHCTeM. KOMIOHeHTH —iHTerpoBaHHX CEepeIOBHII
po3pobku I13. Cucremu BisyansHoi po3poGku inTepdeiicy kopucTyBaya. CHcTeMmu Bi3yaJTbHOI
PO3pOOKH ~ @iropuTMiB I mpuKiIagHux nporpam  (SoftLogic- Ta SoftPLC-cuctemn).
ABTOMaTH30BaHe MpoekTyBaHHsA II3 Bepxuboro pisHs (SCADA-cucTemn). [mxeHepHi MoBu
nporpamyBanus FBD, SFC, LD, ST, IL, FC. TlepeBaru, Hemonmiku Ta cepa 3actocyBaHHS
Bi3yaJbHUX iH)KEHEPHUX MOB.

Tema 4. IlporpamyBanHsi aIropuTMIB KiHIEBHX ABTOMATIB y peajibHOMY 4aci
3angaui ympaBmiHHA, IO NMOTpeOYIOTh peaizamii y BHIVISAI KiHIIEBHX aBTOMATIB. Knacudikaris
AMCKPETHUX ~KIHIEBHX aBTOMATiB, iX (OpMali3oBaHHii OMHC i pO3paxyHOK I1apaMeTpiB.
AJropuTMiYHa peanizanis KiHIIEBHX aBTOMATIB y pearbHOMY daci.

Tema 5. Basosi aaropurmu 06po6ku JaHHX y MIKPOKOHTPOJIEPHHX PeryJasaTopax
TumoBi  anropuTMu KOperyBaHHsI Ta YNpPaBTiHHS. AJITOPHTM PENEeHHOro ympaBIiHHSA 13
ricTepe3ncoM. ANrOPHTME POMHCIOBOro IT1J]-yrmpasins.

Tema 6. OcoGnBocTi MoGy10BH i omHCY GAraTo3aJaYHUX CHCTEM PeaILHOTO yacy
Bumoru 110 mporpamHoro 3abesnedenHHs Kepylounmx oOumcmoBadis. Oco6IMBOCT noOy/1I0BH Ta
[IporpamMyBaHHs CHCTEM peanpHOro 4acy. IloHaTrs 6arato3amadHocTi, NpomecH i ITOTOKH.
DopMasbHa XapaKTepUCTHKA CHCTEMH 3a/ad, 10 BUKOHYIOTHCS Ha omHOMY mponecopi. OyHKIii
OIEPAIifiHUX CHCTEM B MPOTPaMHOMY CEpEIOBHIi PeaTbHOro yacy. Bumu PO3KJIaIiB BUKOHAHHS
3aga4. Cratudnmi posknan Ge3 mnepepuBaHb. J[MHAMIYHMIL pO3KIan 13 IepepHBaHHSIMHU
(bararosanaunicTs i3 BHTHCKaHHSM). KBaHTOBaHO-Iapaste/bHMit poskian (6araro3amauHicTs 6e3
BUTHCKaHHS). OCOOIMBOCTI PO3paxyHKy pO3KIamiB Ta mnoGyaoBa JiarpaMi 3aBaHTAKEHHS
o04ncroBaya.

Mony.bauii KoHTpoab: 3axuct naboparopaux po6iT. MoayapHa KOHTpPOJIbHA poOoTa.



Moayas 2. [IpoekTyBaHHS MiXKKOHTpOJIepHIX inTepdeiicis Mikponpouecopunx IVK

3microBuii Moayb 2. [IpoekTyBaHHS MIKKOHTPOJIEPHUX iHTepdeiiciB MIKpPOIIPOLIECOPHHX
IVK

Tema 7. InTepdeiicn 60pTOBHX i MPOMHUCIOBHX JATIHKIB
CucremMa mapaMeTpiB Ta XapakTEpUCTHK HPOMHCIOBHX JATYMKiB., THIIOBI CTaHIapTH30BaHi
aHayoroBi inTepdeiic G0pTOBHX i MPOMHCIOBHX JIATYHKIB. DyHKUIT TepBUHHOT 06pOOKH CHTHAIB
Ta BHOIp iX mapameTpiB. AHaii3 BXiIHEX MapameTpiB anroput™iB. OGYUCIICHHS] HEBUMIPIOBAHUX
MapaMeTpiB aITOPUTMIB KepyBaHHS.

Tema 8. MizkkouTposepHi inTepgeiicn cucrem YHIpaBJiHHSA
Krnacudikanis anaparaux inrepdeiicin KOHTPOJIEpiB cuCTeM ympaBiiHHA. lleHTpamizoBana Ta
posmozineHa mMHHI apxiTekrypu. [lapamerpn muan. Oco6muBocTi oprasizanii Ta pi3HOBHIM
nmocyigoBHUX inTepdeiicis. Ilapamerpu intepdeiicy RS-232. Basopmii TOCIIIIOBHA#H iHTEpdeiic
RS-485 (crannapr na enextpuuni napamerpn).

Tema 9. Myabtuniexcui kanaan indopmaniiinoro oominy (MKIO)
Bumoru 10 GOpTOBHX MYNIBTHILIEKCHHX KaHANIB inopmariiinoro o6miny (MKIO). 3arambua
ctpykTypa MKIO. Opranizanis o6miny inpopmaiero. Crangaptu MIL-STD-1553B ta ARINC
429(629). AnapatHa peanizauis. XapaKTepHCTHKH aKETiB.

Monyabauii KOHTpo.Ib: 3axucT 1a60paTOpHIX po6it. MozyibHa KOHTpOJIBHA po6OoTa.



4. CTpyKkTypa HaBYaJIbLHOI AHCHHILTIHH

KinexicTs rogun

Ha3sga 3micToBHOrO MOAYIIA i TeM Veboro V ToMmy umci
b i nad. C. p.
1 2 3 4 5 6

Cemectp 1(9)

Moay.s 1

3micToBuii Moayab 1. Etanu, 3aco6u i Texuomorii IPOeKTyBaHHs Mikpornpoiecopuux IYK ta

iX IIpOrpaMHOro 3abe3neYeHHs

Tema 1. Beryn no mucnmmiiau
«IIpoekTyBaHHs Ta POrpaMyBaHHS 1 I - - B
MII CV»
Tema 2. Xapakrepucruka erarmis i
TEXHIYHOIO 3aBJaHHS Ha IIPOEKTYBAHHS 9 3 - - 6
Mikponporecopuux VK
Tema 3. TexHosorii aBTOMaTH30BaHOTO

: 18 4 - - 10
npoektyBanHs [13 koHTpoNEpin
T'eMa 4. HpOI‘paMy.BaHHSI ITOPUTMIB ‘ 20 ) B g 10
KIHIIEBHX aBTOMATIB y pealbHOMY 4aci
Tewma 5. BazoBi anropurmu 06po6Kku
JAHUX Y MIKPOKOHTPOJIEPHUX 20 6 - 4 10
peryisropax
Tema 6. OcobmuBocTi o6y 0BH i
omnucy GaraTo3agauHHX CHCTEM 22 - 8 10
PEaIbHOTO Yacy
Monayasnuii KOHTpOIL. Moy TEHA
KOHTpOJIbHA poOoTa (miAroToBKa Ta 6 - - - 6
HalUCaHHS)
Pazom 3a 3smicToBHAM mMoaysem 1 96 20 - 24 52

Moayan 2
3micToBHuii Moxys 2. [TpoexTyBaHHS MDKKOHTPOJIEPHHX iHTepdeiiciB MikpomporecopHux
IVK ta MKA

Tema 7. Intepdeiicu 6.0pTOBI/IX 1 2 4 3 3 10
IIPOMHUCIIOBHX JTATYHKIB
Tema 8. Mi)KKO.HTpOJ'IepHi iHTepdeiicu 14 4 B 3 10
CHCTEM YIPaBIIiHHS
Tema 9. Mynbrumiekchi kanamu 12 4 3 - g
iHdopmariitHoro o6miny (MKIO)
Monyabauii kKoHTpOL: MoaybHa
KOHTpPOJIbHA poboTa (miAroToBKa Ta 6 - - - 6
HaIllMCaHHs)
Pazom 3a 3micToBHIM Moys1em 2 54 12 - 8 34
Ycboro 3a mogyasmu 1, 2 150 32 - 32 86
KonTpoanuuii 3axix — cemecTpoBmii
icnuT




S. Temu ceMiHApCBLKHX 3aHATH

Ne KinekicTs
HasBa Temu
n/m TOJINH
1
2
Paszom
6. TeMH npakTHYHHX 3aHATH
Ne Kinekicts
Ha3ga Temn
n/n rOJIUH
1
2
Pa3zom
7. TeMu 1a60paTOPHHUX 3aHATH
No KinpkicTs
Ha3zBa temu
n/m TOJIUH
1 | TexHosoris Bi3yalbHOTrO IPOEKTYBaHHSs (YHKI[IOHATEHOTO
IIPOrpamMHOro -
3abe3neueHHs KOHTPOJIEPiB
2 | Ilporpamua peanizanist aropuT™My KiHIIEBOTO aBTOMATA 3 PEAKIII€l0 4
Ha 30BHIMIHI TOJI1
3 | Iliakimro4eHHs BUKOHABYMX IPHCTPOIB 0 MiKPOKOHTPOJIEPHOT
cucremu. Po3po6ka Ta TecTyBaHHS IPOrpaMu [UIs YIIPABIIiHHS 4
KPOKOBHM JIBUTYHOM
4 | Pospobka anroputmy i mporpamMHOi peanizauii 4/ yrpapTiHHSA 4
TEPMOCTATOM
5 | Po3poGka mporpamu st IPOMHCIIOBOTO alrOPUTMY
[II/T-ynpaBiHHs i Z0CIIDKEHHS 0COOIMBOCTEN yIIPaBIiHHS B 4
3aMKHYTOMY KOHTYpi
6 | Po3pobka anroput™my Ta HOro mporpamHoi peasisamii A/1s yIpaBIiHHSI
CTPIYKOBHM TPAHCIOPTEPOM i3 BapiaTUBHUM HabOPOM JAaTYHKIB HA 4
OCHOBI JJBOPIBHEBOTO KOMILIEKCY
7 | Po3poGka anroput™my i mporpamHoi peaiisauii aucrnerdepa 3agaq 8
Pazom 3 aucuumrinm 32
8. Camocriiina poGora
Ne Kinpkicts
Hazga Temn
/o TO/IMH
1| Crpykrypa i 3ana4i nucimminu «[IpoekTyBanHs Ta mporpamyBanHs MII -
CY» (Tema 1)
2 | CywacHi MoJ€eIIi IIPOMHCIIOBHX Ta GOPTOBHX KOHTPOJIEPIB TS
LIEHTPaNi30BaHHUX Ta PO3NOALICHHX CHCTEM YIIPABJIiHHS GOPTOBHM i 6




TeXHOJIOrYH!M 06nanHannaM. [Tporpamosani noriuni Matpuni (Tema 2)

Osuaiiomnenns i3 crannaprom IEC 61131-3 na imxenepri Mosu
nporpamyBanHs. Oran cydacHux npomucioBux SCADA-cucTeM i
SoftLogic-cuctem: Genesis, UltraLogik, LabView, FIX, TraceMode,
IsaGraph. OG’exTHO-OpieHTOBaHE pO3MIMpPEHHs cTaHAapTy MoBU FBD.
IIporpamua peanizais anrroput™is ynpasimisas Ha octosi OOIT,
Knacudikanis curaanis 8 CAIIP ®I13, BuMiproBaibHi Ta BUXiIHI KaHATH.
Ormne anapataux anpec 30BHIMIHIX pUCTPoiB Ta Momysis [ICO.
3anaBanHa XapakTepucTuk curaiis (Tema 3)

10

XapakTepUCTHKM Ta INPOrPaMHI MEXaHi3MH OIepaliiiHiX CHCTeM
peanbHOro yacy. OcoGIMBOCTI anrOpHTMIYHOI Ta mporpaMHoi peasizawii
Pi3HHX BUJIIB PO3KIIa/IiB BHKOHaHHs 3a1a4 (Tema 4)

10

[mxeHepHi MeTom o6uncen s Heninilinux Gynkuii. Cdepa
3aCTOCyBaHHs Ta OOMexeHHs anroputmy [11/[-ynpasninss. PisHoBuam
anroput™iB I[11JI-ynpaBitiHHs. AJITOPATMH HEYITKOTO yIIpaBIiHHS.
JIBOCTOPOHHI IPOTOKOTH OOMiHY JaHHMH SIK ATOPHTMH JHCKPETHUX
aBromaris. [Iporpamna peanisanuis KiHueBux aBTOMATIB y pealbHOMY 4aci
(Tema 5)

10

XapakTepuCTHKY Ta IPOrpaMHi MEXaHi3MHU ONepamiffHiX CHCTEM
peajipHoro 4acy. Oco6IMBOCTI alropuTMIIHOT Ta IIporpamMHoi peartisanii
Pi3HUX BB PO3K/IaiB BUKOHaHHS 3a1a4 (Tema 6)

10

CyuacHi nu¢posi inteppeiicn 1aTINKIB i BHKOHABIHX npuctpois (12C,
One-Wire, HART). IlepeBipka npanesmataocti ta JIOCTOBIPHOCTI
nataukis. [udposa dinerparis BXiguux curnanis kouTposepis (Tema 7)

10

[luuni intepdeiicn Ha ocHOBi RS-485 (CAN, Modbus, Profibus).
Bukopucranns intepdeiicy USB mpu pobori i3 MiKPOKOHTPOJIEPAMH.
[aTepdeiic  BHyTpimHbOCHCTEMHOrO mporpamyBanss ISP, Iatepdeiic
BHYTpilIHbOCHCTeMHOTO TecTyBanHs JTAG (Tema 8)

10

Cucrema inenTudikanii napamerpis B cranmaprax ARINC 429(629) ta
PTM-1495-75 (Tema 9)

11

IlixroroBka i HaMMCAHHs MOAYJIBHUX KOHTPOIBHUX POBIT

12

Pazom

86

9. InauBigyaabHi 3aBIaHHS

Haspa inauBinyanbHOro 3aB1aHHs

Kinpkicts
TOIUH

IIpoBeneHns ayMMTOpHUX JIeKLil, 1a6opaTOpHHUX 3aHST, IHIMBiNyalbHI KOHCYJIBTALil (3a
HeoOXiHOCTI), camocTiiiHa poGoTa CTymeHTIB 3a MaTepianamu, omy0IiKOBaHUMH  Kadeaporo

10. MeToau HaBYaHHSA

(MeToAMYHI MOCIOHUKHM).

IIpoBesieHHs TOTOYHOrO KOHTPOJIO y BUIVISI 3aXHCTY 1abopaTOpHUX poOIT, BUKOHAHHS

11. MeToan KOHTPO.II0

MOJIyJIbHOI KOHTPOJIBHOT po60TH; (hiHANBHHIT KOHTPOIIb — CEMECTPOBHI iCIIHT.
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12. Kpurepii ouintoBanns Ta posnozin 6ais, siki oTpuMyoThb CTYAEHTH

12.1. Po3nopin 6aniB, sKi oTpUMYIOT CTy€HTH (KiTbKiCHI KpHTepii OLIIHIOBaHHS)

CkiaioBi HaBYAIBHOT banu 3a onHe 3aHsTTS KinekicTs 3ansate | CymapHa KiTbKiCTh
poboTtu (3aBIaHHS) (3aBIaHb) GaiB
Cemectp 1
3micToBHHI Moxyb 1
Bukonanus 3...5 3 15...25
71a60paToOpHHUX pobiIT
3axuct nabopaTtopHux NI 5 15...25
pobiT
MonayneHuit KOHTPOIIL 6...10 1 6...10
3micToBHHIT MoxyaB 2
BukonanHs 3...5 2 6...10
71ab0paToOpHHUX pobiT
3axucT 1abopaTopHHX 3...5 2 6...10
pobit
MonynbHu# KOHTPOIIL 12...20 1 12...20
Ycboro 3a cemectp 1 (9) 60...100

CemecTpoBuit KOHTPOTS y BUIISAL iCIIATY MPOBOAMTECS Y pasi BiiMOBH CTyIEHTa Bia OaiB
TMOTOYHOrO TECTYBaHHs H 3a HAABHOCTI NOIMycKy 10 icmuty. ITix Yac ckianaHHs cemecTpoBOro
ICIIUTY/3alTiKy CTYNEHT Mae MOXKJIHBICTh OTPHMATH mMakcumym 100 6auis.

Biner ans icnuty cknanaetses 3 Tpeox 3anuTtank. Ilepiue 3anuTaHHg — TEOPETHYHE,
MaKCHMaJlbHa KiIbKicTh 6aniB craHoBUTH 20. J[pyre 3armuTaHHs — 3a/1a9a JUIS pO3B’s3aHHS,
MaKcuMalbHa KUIBKiCTb Ganis — 40. Tpete 3anurtanns — na6opatopHe (cTenz10Be), MaKCHMasbHA
KUTBKicTh Gais — 40.

IIpuknann ek3amenaniiinnx 6ijeriB
binem 1
1. Teoperuyne 3anuranust. Oco6IMBOCTI IPOrPAMHIX CHCTEM peansHOro yacy. ®ynkmii OC PB.
2. 3apava nuis poss’s3annas. ChopmyBaTH anroput™ s peanizanii nepioxy AUCKpeTHOCTI
BBUKOHAHH 3a/1a4i yPaBJIiHHA Ha OCHOBI 16-po3psynHoro Taitmepa MK. Tpusanicts nepioxy
TO0 = 0,4 c. ITepiox immynscis I'TIMK: Trr = 1,0 mxc.

3. JlabopaTopue (crenaose) 3aBaaHHs. Ha OCHOBI nporpamu Juis yabopatopHoi poGotu Nes
3IACHUTH JOCIIDKEHHS PeaKilii CHCTEMH YIIpaBIIiHHS Ha HOSBY 1 BIAMIHY 3HAYHOIO 3a1aBAILHOTO
BiutuBy (G > 80), skuil MpHU3BOAUTH 10 HACHYEHHS perynsatopa. IIpoBecTH ekcrepumeHTH 3a
HasBHOCTI 1 BIICYTHOCTI 6710Ka 0GMeXeHHs iHTerpanbHOl ckoanoBoi. [TI0SCHHTH pe3yJbTaTH.

binem 2

1. Teopernyne 3anuTanHs. XapakTepHCTHKA IOCIiIOBHUX inTepdeiicie. Cranmaptu RS-232 i
RS-485.

2. 3axava Aas poss’si3anus. Pospaxysary yac nepenaui nakery gaHux 4epe3 IOCITiJOBHUI TOPT
UART. Cxnan nakery: Tpu gncia Gopmaty «6alT i3 3HAKOM», OTHO 9HCIIO dopmary «3-x6aitToBe 3
TIABAK0OKO0 TOUKOM», I ATh 4rcen popmary «2 Gaiitu 3i 3Hakom». [1IBuakicTs mepeaui

19200 6it/c. BiT KOHTpOIIO MApHOCTI HE GOPMYETHCSL.

3. JIaGopatopHe (cTenaoBe 3aBaanus): B mporpami s nabopatopHoi po6oTel Ne6 (ympasiHHs
CTPIYKOBHM TPAHCTIOPTEPOM) 3aMiHHTH JuKepeno indopmarii PO IIBHIKICTH PyXy CTPiUYKH Ha
QIbTEPHATHBHUN BapiaHT, 3anaHuil B JabopatopHiii po6oti. ITopiBHATH i MOsCHUTH pe3ynbTaTH
€KCIIEPUMEHTY.
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12.2. SIkicHi KpuTepii OLiHIOBaHHS

HeoOxinuuit o6csr 3HaHb 17151 0epXKaHHS IO3UTUBHOT OI[HKH:

— TPMHIUIH MOOYJIOBM Ta aHANi3y TEXHIYHOIO 3aBIaHHS, CHCTEMY BHMOI 710 iH(}opmamiiHo-
YIIPABIISFOUUX KOMIUIEKCIB;

— NpUHOHMNE TOOYJ0OBM KaHANB Iepeiadi MaHMX, Oprasizamiro ¢ismuHOrO, KaHamBPHOrO Ta
IIporpaMHoro inTepdeiicy mix 6mokamu indopmaniitHo-ympassiodoro KOMILJIEKCY;

— CTaHJapTH Ha CydacHi inTepdeiicu mist nobynosu IVK;

— TPUHLMIHA MOOYNO0BH JOKATBHAX OGYMCIIOBATBHIX MEPEsK, THIU IIPOTOKOJIB Hepeaayi JaHuXx,
TUIIOBI CXEMOTEXHIYH PilleHHs s OpraHi3aiii KaHaTiB 3B SI3KY;

— Cy4YacHy eJIeMeHTHY 0a3y Ta mapaMeTpH CTaHIapTH30BaHHUX OJIOKIB [T 100y ZJOBH ITPOMHUCIIOBHX
KOHTPOJIEPIB;

— eranu i 3aco6u po3pobk i HanaromkenHs [13 [VK;

= cmocobu mporpamHoi peantizanii iHpOpMaLiiHIX 3B’ I3KIB MidK GyHKLIiOHATBHUME eleMeHTaMu
[13 ynpaBsrounx 0GYHCIIFOBATBHIX CHCTEM;

— TPHUHLIHAIHA MOJYJIbHO-IEPApXi9HOT MOGYI0BH KOMILIEKCIB IpOrpam;

— TiAXOMM [0 YHpaBTiHHA OGYHUCIIOBATHLHHM IIPOIIECOM Ta pPO3MOALIOM OOYHUCITIOBAIBHUX
pecypciB;

— CydacHi MeTO/M i 3aco6u aBTOMatu3anii mpoexrysanns 13,

Heo6xinuui obcar BMiHb 17151 0lepXKaHHS TO3UTHBHOT OI[HKH:

— dopmysaru ctpykrypy IVK, mo Bianosigae YMOBaM TEXHIYHOTO 3aBJaHHS;

— BH3HAYaTH ONTHMATbHUH PO3MOLT iHTepdeiicanx pecypei [VK;

— (opmyBaTH 4i BHGHpPATH IPOTOKOIH Mepeaadi JaHUX KaHaIaMu 3B’SI3KY;

— (opmyBaTH IPOTOKOIM YIIPABITiHHS €leMEHTAMH IIPOMHUCJIOBOTO KOHTPOJIEPA y PealbHOMY Yaci;

— PO3pOOIIATH O6YHCITIOBABHI AITOPUTMH Ha OCHOBI bopmanbHOTO OmHCy 3amaui;

— TNpalioBaTH 3 IHTCIPOBAHMMHM ITAKETaMH JUTS PO3POOGKH i HANATOKEHHS IIpOrpaM Ha OCHOBI
TEXHOJIOTIT Bi3yaTbHOrO MpoeKTyBaHHs [13;

— (opmyBaTH BHMOTH 10 Tporpam YIPaBIIHHS OOYHCIIOBAIBHEM IIPOIECOM Ta po3po0saTH
CJIEMEHTH IPOrpaM-IUCIETIEPiB PeaTbHOTO Yacy;

— BHU3HAYaTH NOTPiOHI 0GYMCIOBAIBHI pecypeH uTd peaizamii 13,

12.3 Kpwurepii onixroBanus po6oTH cTynenTa IPOTATOM CEMECTPY

1. Oninka B Mexax 90...100 6asiB BUCTaBISETHCS CTYIEHTY:

1.1 sxuit TBepno 3Hae: mpuHIMMH MOGYIOBH Ta aHaNli3y TEXHIYHOrO 3aBJAHHS, CHCTEMY
Bumor 1o IVK; npuHmmmum no6ynoBu kaHaiis nepeayi JaHUX, OpraHisamito ¢izugHOroO,
KaHAJIbHOTO Ta IIPOTPaMHOro iHTepdeiicy Mix 610KaMu 1H(OpMaNIHHO-YTIPaBISIOYOT0 KOMILTEKCY:;
CTaH/APTH Ha cydacHi iHTepdeiicn i mobynosu IVK; NPUHIUIK NOOYIOBH JIOKAJIBHHUX
OOYHCIIIOBATBHAX MEPEIK, THITH HPOTOKOIB nepesadl JaHuX, THIOBI CXeMOTEXHIUHI pileHHs
OpraHisaiii KaHaliB 3B’53Ky; Cyd4acHy eleMEeHTHY 0a3y Ta mapaMeTpH CTaHAAPTH30BAHUX OJIOKIB
it nobynou IYK CV; eranm i 3acobm po3pobku i Hamaromkenns I13 IVK CV: cnocobu
MpOrpamHoi  peanizauii iHQOpMANIMHKX 3B’S3KiB MiK (DYHKIIOHATBHAMH eleMeHTaMHu I13
YIPABILIOYHX OOYHCIIIOBAIEHUX CHCTEM; TPHHIIAIH MOy IbHO-1€EpapXi¥HOI T06YI0BH KOMILIEKCIB
IpOrpam; MiAXOAH 10 YHPaBIiHHSA OOYHUCIIOBATLHEM IIPOLECOM Ta PO3NOALIOM O0YHCIIOBATEHUX
pecypciB; cydacHi MeToau i 3aco6H aBTOMAaTH3aII] npoextyBaHHs [13.

Ilpn 1pomy CTyZeHT BHKOPHCTOBYIOUH 3HAHHA 3 AUCUHMIUTIHH, IIOBHO Ta IPaBHIBHO
BI/INOBia€ Ha BCi MUTaHHs, AKi OYTH MOCTaBIeHi nepesl HUM. VY BCIX BIINOBIAAX CTYIEHT, He
AOIYCTHUB CYTTEBUX HETOYHOCTEH, BIIBHO KOPHCTYEThCS HABYAILHOIO Ta HAYKOBO-TEXHIYHOIO
JITEPATypoOIO 3 MUTAHb JUCIAILTIHH.
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1.2 SIkuit mposBiIse BMIHHS JIOTI9HO i 9iTKO CKJIACTH CBOIO BI/INOBI/Ib, PO3B’SI3aTH THIIOBY
3aJlavy Ta IPaKTUYHE 3aBJaHHs, a TAKOX BIJIMOBIIATH HA BCI OIATKOBI MUTAHHS.

1.3 3Menmenns kinpkocti GaiB B Mexax 90...100 MoxkTHBe IPH HETOYHUX (HOPMYITFOBAHHSX
Y BIIINOBIISIX Ha JOJaTKOBI 3aITHTAHHSI,

2. Oninka B Mexax 83...89 GasiB BUCTaBIISIEThCS CTYZAEHTY:

2.1 Sxuit Mae D0CTaTHRO TMHOOKI 3HAHHS 3 TEOPETHYHOI YaCTHHH JMCIUIUTHK (1. 1.1),
TIPaBUJILHO PO3B’5I3aB [PAKTHYHE (17aG0paTOpHeE) 3aBaHHS, aje HOro BiAMOBiM HE € WiTKIMIL

2.2 3MenmenHs KinbKOCTi GamtiB MOXIHBE PH HETOYHOCTI ¥ GopMyITFOBaHHSX Ta HEMOBHHX
BIZINIOBI/IAX Ha TEOPETHYHi a60 MPaKTHYHI 3aIUTAHHS.

3. OuiHka B Mexax 75...82 6aau BHCTABISETHCS CTYZIEHTY:

3.1 Slkuit Mae TBep/i 3HAHHS 3 TEOPETHYHO! YaCTHHH JUCIIAILTIHHA (m. 1.1), po3B’s13aB 3amauy
NIPaBAJIHO, alle HePALliOHATbHUM CIIOCO00M, BUKOHAB MPAKTHYHE (mabopaTopHe) 3aBraHHs, ate
FOT0 BINIOBII Ha JesAKi 3aITUTaHHS HE € IOBHUMH.

3.2 3MeHIIeHHs KilbKOCTi 6aniB B Mexax 75...82 Gamm MOJXKJIMBE 3a HETOYHI BiANOBiAiI Ha
TCOPETHYHI 10JaTKOBI 3aIIUTaHHSL.

4. Ouinka B Mexax 68...74 6amm BHCTaBISEThCS CTYZCHTY:

4.1 Sxuit BonOzi€ TEOPETHYHUM MarepiaioM (3 m. 1.1) He B moBHOMy 06Cs3i, JIOTYCTHB
TIOMHJIKY Y BHpIIIEHH] 3amadi a0 MpakTHYHOTO (1aGopaTopHOTro) 3aBHaHHs, HOro BIAMOBiM Ha
3aIIUTaHHS HE € TIOBHUMH.

4.2 3Menmenns Kinbkocti Ganis B Mexax 68...74 Gamm MOXIIHBE 33 HETOYH] Ta HENOBHI
BiJIOBIZI HA JI0aTKOBI 3aUTaHHS.

5. Oninka B Mexax 60...67 BUCTaBIs€THCS CTYZEHTY:

5.1 SIxuii HEBNEBHEHO BOJIOMIE TEOPETHIHMM matepianoM (3 m. 1.1), Bupimmus 3amady abo
IIPaKTHYHEe (J1a0OpaTopHe) 3aBIaHHs 3 IPYOMMH MOMHJIKAMHM, He BiANOBIB Ha JesiKi JT0JIaTKOBI
3aluTaHHs.

lIxana ouinroBanus: 6ajabHa i Tpaaumiiina

. Ouinka 3a TpagUuLifHOO MIKaIO0k0
[cniut, mudepennitioBanmii 3amik 3ajik
90 — 100 Bigminuo
75 -89 Jobpe 3apaxoBaHO
60 — 74 3aJJ0BITEHO
0-59 HesanosineHo He 3apaxoBano

13. MeToanyHe 3a6e3ne4yeHHs

Bcee metonuune 3abe3neuenns B CJIEKTPOHHOMY BHUIJISAL po3MilleHe Ha cepsepi kad. 301.
ABTOD BCiX po3po6ok — nouent kad. 301 xyirakos B.I. I1sx JUI O3HAMOMJIEHHS 1 CKaqyBaHHS:
R:\materials\MukpomnpoueccopHsie perynsatopse\[1IT MIT CY

abo
https://drive.google.com/drive/folders/1 okK3Mu9veKR9wzfn94LumJfV MMADcls

Posmimenns HKM/I mucuumting y cuctemi qucTaHIIHEOTO HABYAHHS MenTop:
https://mentor.khai.edu/course/view.php?id=2999

1. Koncmekt nekuiit 3 mucummiinm «IIpoekTyBanHs Ta IporpaMyBaHHsl KOHTPOJIEPIB CHCTEM
ympasniHHs». 2021 p.
2. MertonuyHi BKa3iBKY i 3aBJaHHS 0 BUKOHAHHS nabopaTtopHuX pobit. 2021p.
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3. Interposane cepenosumie Visual MCStudio. Inctpykuis KopuctyBada. 2012 p.

4. VuisepcanbHa yu6oBa MikpokoHTpoepHa cucteMa YYMC-2. Texuiunuii omuc. 2010 p.

5. CucremHe mnporpamue 3aGesmevenns VYYMC-2. Bi6miotexa ciykGoBHX HiAnporpam.
[ncrpyxmis kopucryBaya. 2010 p.

7. lIpoexTyBanns uudposux konTposepis. / B.I'. xynrakos, K.I.Pyaenxo. — Hasu. noci6Huk. —
X.: Ham. aepokocM. yH-T «XapbK. aBiam. iH-T», 2008 — 100 c.

8. IIpoekTrpoBanye i NPOrPAMMHPOBAHHE MUKPOIIPOLECCOPHBIX CHCTEM YIIPABIICHHUS yueo.

nocodue 1o KypcoBomy npoextuposanuio / B.I'. Jhxynrakos. — Xapskos : Haur, adpPOKOCM. YH-T

M. H.E. )XKykoBckoro «Xapek. aBuan. ua-t», 2016. — 92 c.

14. PexomenioBaHa sitepartypa

bazoBa
1. I'ycraB Omncon, Dxauryuno [Tuanu. 1{udpoBEIe CHCTEMBI aBTOMATH3AIMH 1 yIpaBJIECHHS. —
CII6.: Heckuit Jlnanexr, 2001. — 557 c.
2. Pacniono B.SI. MukpocucreMHas aBuoHHKa: yaeGHOE mocobue. Tyna: I'pud u K, 2010. — 248 c.
3. Yepros B.I'. VerpoticTa BBOIa-BBIBOAA aHANIOTOBOH MH(OpMALMH s IM(POBBIX CHCTEM
cbopa 1 06paboTkH JaHHEIX. — M.: MamuHocTpoenwue, 1988.
4. I'yk M. Untepoeiicer I[1K: Cripasounuk. — CI16.: 3A0 «M31atenseTBo «ITurepy, 1999. — 416 c.
5. bponun B.b., Kamnnun A.B. CucreMsl Ha MUKpOKOHTposiepax 1 BUC IIPOrpaMMUPYEMOiA
Joruku. — M.: U3garenscteo DKOM, 2002. — 400 c.
6. Mexnynaponusiit crangapt IEC 61131-3. IIporpammupyemsie KOHTPOJUIEePHI. S3bIKH
IIPOrpaMMHPOBAHHUS.
7. Military avionics systems / Jan Moir and Allan G. Seabridge. - John Wiley & Sons, Ltd., 2006. —
538 p.
8. Civil avionics systems / Ian Moir and Allan G. Seabridge. - Professional Engineering Publishing,
UK, 2003. - 443 p.
9. Integrated Modular Avionics Development Guidance and Certification Considerations // RTO-
EN-SCI-176/ — René L.C. Eveleens — National Aerospace Laboratory NLR, 2016.

Jdonomizkaa
1. OcroBu undposux cucrem. — Xapkis, Ham. aepokocmiu. yu-1 ,,XAL 2002. — 671 c.
2. Kimoues A.O., Kosasuna JI.P., Kycrapes I1.B., ITnarysos A.E. AmnmnapartHble H IporpaMMHEIe
CPCACTBa BCTPaUBAEMBIX CHCTEM. YuebHOe nocobue. — CII6.: CIIGIY UTMO, 2010. — 290 c.

15. Indopmauiiini pecypen

1. Caiit kadenpu 301: k301.khai.edu.
2. Odinifinuii calfT MPOBiTHOro BHPOGHUKA MiKPOKOHTPOJIEpiB: www.atmel.com



