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1. Onuc HAaBYAJILHOI AUCIHHUILTIHA

HaiimenyBanHs
MOKa3HUKIB

["aimy3s 3HaHB,
creniajbHICTh, OCBITHS
mporpama, piBeHb BHIIIOL
OCBITHU

XapakTepucTruka
HABYAJIBHOI TUCIUTIIIHA
(0Oenna gpopma nasuanns)

KinpkicTh KpeauTiB — 2

I'any3b 3HaHb
12 «Iadopmariiiai

Kinbkicte MomymiB — 1

TEXHOJIOT1D

KijpKicTh 3MICTOBUX
MOJTYJIIB — 2

(mmdp Ta HaliMEHYBaHHS)

CrnenmiajJbHiCTH

InauBinyanpHe
3aBJaHHS: HEMae

123 «Kowmrm’vorepHa
1HXKEHEepis»

(Koz Ta HaiMEHYBaHHS)

3arajibHa KUJIbKICTH
ronud: 16/ 44

OcBiTHs nmporpama
«KoMII’'10TEpHI CUCTEMH
Ta Mepexiy, «CucremMue

IPOrpaMyBaHHI,

TwXHEBUX TOAMH IS
JE€HHO1 (hopMHU
HaBYAHHS:
caMoCTiitHO1 poOoTH
cTyaeHTa — 4

«IIporpaMmoBH1 MOOLIBHI
cucteMu ta [HTEpHET

eyeny

(HaliMeHyBaHHS1 )

PiBeHb BHIIIOI OCBIiTH:

nepiuii (0akaaaBpChbKHil)

Bubipkosa

HapuanbHuii pik

2021 /2022

Cemectp

6-

=ic

Jlexkmii

00 rogunamn

IIpakTHyHi,
ceMiHapChKi *

00 rogun

JlaGopaTopHi *

16 roaun

CamocriiiHa podoTa

44 ronun

Buja KoHTpPOJIIO

HudepeniiioBanuii 3aik

CriBBIAHOLIEHHS! KUIBKOCTI TOJIMH ayJUTOPHUX 3aHATH J0 CAMOCTINHOI pOOOTH CTAHOBUTH:

16/ 44




2. MeTa Ta 3aBJaHHSA HABYAJBLHOI JMCIUILIIHNA

Mera BHBYEHHSI: MiJTOTOBKAa CTYACHTIB JO BHUPILNICHHS OpraHi3aliiHux,
HAyKOBHMX, 1 TEXHIYHUX 3a1ad 3 MPOCKTYBAHHSI I_[I/I(l)pOBI/IX aBTOMAaTIB Ta
CHEI00YHCITIOBAYIB SIK 3 KOPCTKOIO, TaK 13 THYYKOIO JOTIKOI0 ISl TI0-0y10BH
KOMII IOTepHI/IX CUCTEM Ha OCHOBI TIIOJIO)KCHb HAI[IOHAIBHUX 1 MIKHAPOIHUX
CTaHJApPTIB.

3aBaanHs: QopMyBaHHS Yy CTYACHTIB ()axOBHX 3HAHb IMIOAO 1CHYIOUHUX
METOJIB TPOCKTYBaHHS NHM(PPOBUX aBTOMATIB, OIIHIOBaHHSA IIBUIAKOIII Ta
€HEepProe(PeKTUBHOCTI MPOEKTHUX pIllIeHb, HAOYTTSA MPAKTUYHUX HABUYOK y cdepi
pO3poOKHU Ta BIIPOBAIPKCHHS HOBITHIX TEXHOJIOT1H 3a0€3MeUYeHHS
eHeproeeKTUBHOCTI MPOTPAMHO-aNIapaTHUX KOMILJIEKCIB BOY/IOBAHUX CHUCTEM.

KomnerentHocTi, siki HaOyBawTbhesi: JlucuuroiiHa Mae  JIOMOMOTTH
chOopMyBaTH y CTYJECHTIB TaKi KOMIETEHTHOCTI:

- 3JaTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUIHUX CUTYAIlifX;

- BMIHHS BUSIBIISATH, CTABUTH Ta BUPIIITYBATH MPOOIIEMH.

- 3JaTHICTb ~ BHUKOPHUCTOBYBAaTH  3acO0M 1 CHCTEeMH  aBTOMAaTH3allii
NPOEKTYBaHHS 70 PO3POOJICHHS KOMIIOHEHTIB KOMIT IOTEPHUX CHCTEM Ta MEpEK,
[HTepHeT nonatkiB, Ki0ep(I3MUHUX CUCTEM TOILIO.

- 3JaTHICTh 1AeHTU(IKYBaTH, Kilacu(pIKyBaTH Ta OINUCYBaTh poOOTy
IIPOrpaMHO-TEXHIYHUX 3aC001B, KOMIT IOTEPHUX Ta KiOep(I3UUHUX CHCTEM, MEPEK Ta
iXHIX KOMIIOHEHTIB NUISXOM BHKOPHCTaHHS aHAJITHYHHUX METOJIB 1 METOIIB
MOJICITFOBAHHS.

- 3JIaTHICTh MPOEKTYBAaTH CUCTEMHU Ta IXHI KOMIIOHEHTH 3 ypaxyBaHHSIM YCIX
aCMeKTIB X JXUTTEBOTO IMKIY Ta TOCTaBJICHOI 3ajadi, BKIIOYAIOYM CTBOPEHHS,
HaJAIITyBaHHS, €KCIUTyaTaIlll0, TEXHIYHE OOCITYyrOByBaHHS Ta yTUIII3AILIIO.

OuikyBaHi pe3yjbTaTH HaBYaHHs. B pe3ynabTaTi BUBUEHHSA TUCIUIUIIHU
CTYJIEHTH MalOTh JIOCSATTH TaKi IPOTpaMHi pe3yIbTaTH HaBYaHHS:

- MaTH HAaBUYKU TPOBEJACHHS CKCIIEPUMEHTIB, 30UpaHHS JaHUX Ta
MOJICJTIOBaHHS B KOMIT FOTEPHUX CUCTEMaX.;

- BMITH PO3B’SI3yBaTy 3aJayl aHaji3y Ta CHHTE3Y 3ac001B, XapaKTEPHUX IS
CHEIAJILHOCTI,

- BMITH OLIIHIOBAaTM OTPHUMAaHI pe3yJbTaTH Ta apryMEHTOBAaHO 3aXMILATU
MPUIHSATI PilLICHHS,

- SIKICHO BUKOHYBaTH pOOOTY Ta JOCATATH MOCTABICHOI METU 3 TOTPUMAaHHSIM
BUMOT MPO(ECiifHOT ETUKH.

IpepekBizuTu: Jlucouiuiina € BUOIPKOBHM KOMIIOHEHTOM  OCBITHBOL
nporpamMu i 0a3yeTbcsl HA 3HAHHSAX, OTPUMAHMX I/ YaC BUBYCHHS AMCIUILIIH 13
IIUKITY 3aTJIBHOI MIITOTOBKH, MepeI0a4eHNX HaBYaJIbHUM TUTAHOM CIICIaIbHOCTI.

KopekBizutn: HeoOxignumu cynyTHiMu guciumuiiHamMu € «Komm’torepHa
Jorikay, « MIKpOompoIeCOpHI CUCTEMMU.



3. IIporpama HaBYAJbHOI JUCHMUILTIHA

Monayas 1
3micTtoBHMi Mmoayab 1 Onepauiiini npucTpoi

Tema 1. Beryn

[Ipenmer, 1miab BUBYEHHS 1 3amadl AuciuiuiiHd. CTpykTypa Ta 3MICT
TUCITUTUIIHU 1 METOIWYHI peKoMeHalli moao ii BuBUeHHsA. Micie AWCHUILTIHA Y
HaBYaJbHOMY mporieci. Bumorn m0 3HaHb 1 ymiHb. Pexomenpamii 3 BHUBUYCHHS
TUCHMIUTIHY,  jokepena  iHGopmamii.  OcHoBHI  mudpoBi  mpuctpoi,  sKi
BUKOPHUCTOBYIOTBCS /1715l TOOY10BU IIU(PPOBUX aBTOMATIB.

Tema 2. OCHOBHI NOHATTS MPO ONepaliiHU NPUCTPii.

OcHogHi npuctpoi [IOM (AY, VYV, 3V)

[Tporpama, komanna, ocepenok 3V, agpeca, GpopMar KOMaH/, CUCTEMa KOMaH/I.
Jliniiini nporpamu. Opranizaiiis po3raiyxkeHb. [[puHIn Bubopy cucreMu KOMaH.
Po3poOka mporpam ¥ OIliHKa XapakTepucTuK: (GopMaTH KOMaHI, JaHHX, OO0CsT
mam’ ATl ¥ MBUAKOII].

Tema 3. MoBa onepaniiiHuX cxeM i MikKponporpam.

OcHoBHI TOHATTA ¥ Bu3HaueHHs: [{OM, omnepaiiitHuii TpuCTpiii, OJOK,
CJIEMEHT, MIKpOONeparllisi, YHOpaBiIsSOUYMd CHUTHAJ, MaKpOKOMaHJIa, MiKpPOTaKT,
CUHXPOCITHAJI, MiKpornporpama, iHhpopMaIiiH1il CUTHAT, MOBU OIEpaLIiHUX CXEM 1
MIKporporpam. MoBa omnepamiiiHuX cxeM 1 MIKponporpam: 300pa)XeHHS 1 OIHC
onepauiiHux OJIOKIB, IIMH Tepenadl iHGopMalli, yopaBistouui 1 1HPOopMaLIiHUX
CUTHAJIIB Ha KpecneHHl. OCHOBHI Tunu Mikpoonepaiiii. Cnocobu onucis
(GyHKLIOHYBaHHSA onepaliiHoro asromaTy. OmepauiiiHi OJOKM 3 mam’SITTIO
TPUTEPH, PETICTPH, JIIYUIBHUKH.

Tema 4. CTpyKTypHa oprasisauisi npouecopa

Opranizaiiiss nporecopa. CTpykTypa 1 TpHU3HAYEHHS OMeEpariiiHux OJIOKIB
nporecopa: AY, VV, 3V. YM0oBM MOYaTKOBOTO 3aIyCcKy. Y3arajibHeHuUu Trpad
poOoTu. [{uknu BUOipKu KOMaH, ONlepaH/IiB 1 UK BUKOHaHHs. OmnepalliiiHa cxema i
I'CA mpouecopa. Opranizaiisi ornepaiiifHOro aBToMara Impoiiecopa. ['pad-cxema
anroputMy pobotu mporecopa. I[IpogyKTHBHICTH 1 IMIBUIKOMIISA TMpOIECOpa.
Marictpani. OcoOnuBocTi opradizamii omnepariiinux cxeMm. [lukau poboTH
nporecopa. I'CA 31 3minHuM ¢opmatom koMania. 'CA aBoX- 1 TphOX-aJipeCHUX
npoIiecopiB. ACUHXPOHHI MPUCTPOi. YBeAeHHS 1 BuBiA iHGopmallii. MaTeMaTuuHa
MOJIEJTh OTMEPAIIfHOTO TPUCTPOIO.

Tema 5. [IpoekTyBaHHA onepaniiHUX aBTOMATIB

Apudmernuni npuctpoi 3 (¢ikcoBaHow Komor. CrocoOu peamizaiii
(GYHKIIOHATBLHOTO ANITOPUTMY. AJTOPUTMH JOJABaHHS, BUPAaxXyBaHHS, MHOXCHHS 1
nineHHs. OmeparliiHi CXeMH BHKOHAHHS orepariii. ApudMeTudHuii TpuUCTpii 13
MJIaBAIOYOI0 KOMOIO. AJITOPUTMHU 1 TEXHIYHA peasisallisi J0/laBaHHs, BUPAXyBaHHS,
MHOKCHHS 1 IUICHHS.



3micToBHMI MoayJib 2 Kepyroui aBTomaTn

Tema 6. Kepyroui aBTOMAaTH i3 ’KOPCTKOIO JIOTIKOI0

3akonu (QyHkiionyBanHs aBromaTiB. Micuie YA B OVY. BuyrpimHi cranu
aBromata. 3akoHu (yHKuionyBaHHa aBTomaTiB MIJII, MYPA. Cnocobu nepexiamy
aBTOMATIB 3 OAHOro craHy B iHmUH. Etanu cunresy. Cunre3 aBromaty MVYPA.
3akomoBana ['CA. Bingmiuena I'CA. Tabmums nepexoniB. JIoriuyHi BHpaKeHHS.
Crpykrypa aBToMara. Cunate3 aBromata MIJIL.. 3akomoBana ['CA. Bigmiuena I'CA.
Tabmums mepexoni. Jloriuni Bupaxenus. CTpykTypa aBToMara.

Tema 7. ®yHKIiOHYBaHHSI KEPYIOY0I0 aBTOMATA B Yaci

OyHKIIOHYBaHHS Kepylodoro aBromata B yaci. CHHXpOHI3aIlisl onepariitHoro
npuctporo. Busnauenns tpuBasiocti Takty. I'pad 3atpumox. Tumuacosi aiarpamu.

Tema 8. Kepyroui aBToMaTH i3 rHy4KOI0 JIOTIKOI0

OcHoBU  MiKponporpamMHoro kepyBaHHs. CyTHICTh MIKPOIPOTPaMHOIO
kepyBanHs. [IpsiMa i monepenusa BuOipka Mikpokomanau. GopmMaTi MiKPOKOMaH/IH.
Opranizaiiisi po3rainyxedb. CTpyKTypa Kepyrdoro aBromaTta. MikpornporpaMmyBaHHS.
Crpykrypa YA: 3 nemudpaniero KOII, Tabnuiero nepexosis 1 nepexoayroui [13VY.
["opuzoHTanbHE, BEpTUKAIBHE, 3MIIIIaHE KOTYBAHHS.



4. CTpyKTypa HaBYAJbHOI JUCHMUILTIHA

KinpkicTs rogua

Jlenna dhopma

Ha3Bu 3MiCTOBUX MOZYJIB 1 TEM

Yceboro Y Tomy ymcni
n | nm | m6.| cp.
1 | 2 | 3 | 4] 5| 6
Monayas 1
3micToBHMII MoayJb 1. OnepauniiiHi mpucTpoi
Tema 1. Betyn 10 HaBYaJIbHOT AUCHUTUTIHU 6 1 3)
«Komm’rorepHa jorikay
Tema 2. OCHOBHI NOHATTS PO ONEpaALITHUI 6 1 5
IPUCTPIN
Tema 3. MoBa onepaiiitHux cxem i 7 2 5
MIKpOITporpam
Tema 4. CTpykTypHa oprasizaitis 5 2 3
npoluecopa
Tema 5. [IpoexTyBaHHS onepaiiiiHux 6 2 4
aBTOMATIB
Pa3om 3a 3micToBHUM MoayJieMm 1 30 8 22
3micToBHMI MoayJb 2. Kepyroui aBTomaTu

Tema 6. YrpaBisitoui aBTOMATH 3 )KOPCTKOKO 10 2 7
JIOT1KOIO
Tema 7. OyHKIIOHYBAaHHS YIPABJISIIOYOTO 10 3 7
aBTOMATY 3a 4acOM
Tema 8. YpaBmsitoui aBTOMATH 3 THYYKOIO 10 3 8
JIOT1KOIO
Pa3om 3a 3MiCTOBHMM MOayJieM 2 30 8 22
Ycboro roqus 60 16 44

5. Temu ceMiHAPCHKHUX 3aHATH

No Hassa temn KinbekicTe
3/m TOIVH
He nepenbaueno
6. TeMu NpaKTHYHUX 3aAHATH
No Hassa temn KinbekicTe
3/m TOIVH
He nepenbaueno




7. Temn 1200pATOPHUX 3aAHATH

Ne Hasga remn Kinbkicth
3/ TOIUH
1 OcHoBHI 1TU(POBI TPUCTPOI, ﬂgi BUKOPHUCTOBYIOTBCS JIJISI 2
moOy10BU MG POBUX aBTOMATIB
2 | OCHOBHI MOHSATTSI PO ONepalliiHUN TPUCTPIH 2
3 | MoBa onepamiiHUX CXeM 1 MIKpOIIporpam 2
4 | CtpykTypHa Oprasizaliis mporecopa 2
5 | IIpoekTyBaHHs onepaliiHuX aBTOMAaTiB 2
6 | Kepyroui aBTOMaTH 13 )KOPCTKOIO JIOT1KOIO 2
7/ | OyHKIIOHYBaHHS KEPYIOYOT0 aBTOMATa B yaci 2
8 | Kepyrodi aBTOMaTH 13 THYYKOIO JIOT1KOIO 2
Pa3zom 16
8. Camocriiina pobdora
No KinbkicTs
Hasa temu
3/ TOJIUH
1 | BigmpairoBanHsi JIeKI[IHHOTO MaTepiary. Bubip cucremu 8
koMaHJ1. Po3po6ka rporpam.
2 | BiampamroBanHsi JIeKI[iiHOTO Martepiany. Po3paxyHok wyacy 9
poboTu nporpam, hopmaTy KOMaH]I.
3 | BianpamroBanus JIEKIIHHOTO Marepiany. Po3pobka 9
onepauiiiHoro apromaty 1 'CA.
4 | BignpairoBaHHs JIeKIiMHOro matepiany. Po3poOka kepyrodoro 9
ABTOMATY 3 KOPCTKOIO JIOTIKOIO.
5 | BianpamtoBanHs nekiiiHoro matepiany. Po3pobka kepyrodoro 9
aBTOMATY 3 THYYKOIO JIOT1KOIO.
Pazom 44

9. InauBiAyabHi 3aBIaHHSA

Po3pobutu cremianbHUN 004YKMCITIOBAY 3T1IHO 3 TIEPCOHAIIBHUM 3aB/IaHHSIM.

10. MeToan HAaBYAHHSA

[IpoBeneHHsT aynUTOPHUX JIEKI[iH, J1a0OpaTOpHUX 3aHATb, KOHCYJbTAIlid, a
TaKOX CaMOCTIiifHa poOOTa CTyICHTIB 3a MaTepiaiamu, ormyOJiKoBaHUMH KadeIporo.

11. MeToau KOHTPOJIIO

[TpoBeneHHsT MOTOYHOrO KOHTPOJIIO, MHCHbMOBOTO MOIYJIBHOTO KOHTPOJIIO,
M1JCYMKOBHI KOHTPOJIb Y BUTJISA1 €K3aMEHY .



12. Kpurepii oniHIOBaHHS Ta pPO3MOAia 0aJiB, IKi OTPUMYIOTH 3100yBavi

CKJ1a10B1 HaBYAIILHOIL Banu 3a oxue 3aHATTS Kinbkictp 3ansaTh | CyMapHa KUIBKICTh
poboTu (3aBJIaHHA) (3aBl1aHb) OautiB
3micToBHUIT MOaYJIb 1
[TpakTHuHi 3aHATTS | 0..10 | 4 | 0..40
3MicTOBHUIT MOIYJIb 2
[TpakTU4Hi 3aHATTS 0..10 4 0...40
[TincymMKoBHI KOHTPOJIb 0...20 1 0...20
Ycboro 3a cemecTp 0...100

Kpurepii oniHroBaHHs1 po00TH 3100yBa4a MPOTAroM ceMecTpy

3apoBisibHO (60-74). Tlokazarn MiHIMYM 3HaHb Ta yMiHb. 3aXHUCTHTH BCi
nabopaTopHl poOOTH. 3HATH OpraHi3alilo MpoUecopa, CTPYKTYpPy 1 NPU3HAUYCHHS
onepauiiHuX OJIOKIB Ta 0OCOOJIMBOCTI OpraHi3allii ornepauiiHuX CXEeM.

Joope (75-89). [IpoaeMoHCTpYBaTH BIICBHEHI 3HAHHS 3 MPEIMETY, BUKOHATH
yc1 1abopaTopHi poOOTH, TECTyBaHHs Ta 3aBaaHHs. [lokazaTy BMiHHSI BAKOHYBAaTH Ta
3aXMIIaTd BCl JlabopaTopHi poOoTH B OOYMOBJIEHMH BHKIAJayeM CTPOK 3
OOTpYHTYBaHHSIM pIIlIEHh Ta 3aXO[liB, fAKI 3alpONOHOBaHO Yy poborax. Bmitu
IPOEKTYBaTH OIEpalliiiHi aBTOMaTH Ta aBTOMATH 3 >KOPCTKOIO JIOTIKOIO Ha OCHOBI
aBTomaTiB Mypa tu Mypa.

Bigminno (90-100). [ToBHicTIO 3HATH OCHOBHIM Ta I0AaTKOBHIA MaTepiai. Bmitu
noOyayBaTH Kepylooul aBTOMAaTH 13 THYYKOIO Jiorikoro. 3Hatu @Dopmartu
MIKpPOKOMAaH/I Ta CTPYKTYPH YIIPaBJISIOUYUX aBTOMATIB.

Posnozin GamiB, siKi OTpUMYIOTH 3/100yBadi 3a BHUKOHAHHS KypCOBOi poOOTH
(mpoexTty)

[MosicHroBasIbHA 3amucka | LmrocTpaTHBHA YacTHHA 3axuct poboTH Cyma
no 70 nmo 20 mo 10 100

IlIkana oniHoBaHHsA: 0ajJbHAa | TPaaAUIiHHA

Cywma Gazis OHiHKa. fa Tpaﬂiluiﬁgom HIKAJIOKO .
IcniuT, nudepenuiiioBanmii 3amik 3anik
90 - 100 Bigminzo
75 -89 JlobGpe 3apaxoBaHO
60 — 74 3aJ10BUTLHO
0-59 He3anoBiuibHO He 3apaxoBano

13. MetoanuHne 3a0e3neueHHs
HaBuanbHO-METOOUYHUIT KOMILJIEKC JAHUCLHMIUIIHK PO3MIIIEHUH Yy cHCTeMi
YIOPABIIHHS Kypcamu Kadeapu KOMIT I0TEPHUX CUCTEM, MEpex Ta KibepOe3neKu.



14. PexomenioBaHa Jireparypa
ba3zoBa
1. KK. ®ypmanos, I[1.J. Hanunbuenko — «OpraHuzanus ONEPAIMOHHBIX U
YIOPABJISIIOYMX YCTPOMUCTB BBIYUCIIHTENEHY, yueOHOe mocodue, XapbKkoB, 1983.
2. C.U. bapanoB «CuHTE3 MUKpOPIPOrpaMMHBIX aBTOMaToBy», Kues, 1987.

JlomomizkHa

1. C.A. Maiiopo, [''H. HoBukoB «llpuHiunel opranuzanuud IUPPOBBIX
Mammuny, JI., 1974,

2. C.A. Maiiopos, I'.H. HoBukoB «CTpyKTypa 3JI€KTPOHHBIX BBIYUCIUTEIHHBIX
Maiuny, JI., 1979.

3. .B. Ky3pmun, H.T. Bepesiok, K.K. ®ypmanos, B.b. lllaponos «Cunres
BBIYMCIIUTEIBHBIX AITOPUTMOB YIIPABJIEHUS U KOHTPOJs», Kues, 1975.

4. K.I'. Camodanos, A.M. Pamankesuu, B.H. Benyiickuit u ap.. «IIpuxnagnas
Teopis mudpoBbIX aBTOMaTOBY, K1ies, 1987.

5. MLII. bnarogatuuii, B.C. Xapuenko — OcHOBU ITU(DPOBUX CHUCTEM, XapKiB,
2002.

15. Indopmanuiiini pecypcu

Huck T:\Yuednsnie kypcoi\cemectp 2.2\KomnwoTepHa Jiorika

1. K.K. ®ypmaHOB «SI3bIK ONEPAIIMOHHBIX CXEM U MUKPOIIPOrpaMM», yueOHOe
ocoOue — 3JIEKTPOHHBIN BApUAHT.

2. KK. ®ypmanoB «Cucrema komaHja LU(POBOrO BBIYUCIUTENSD», yueOHOE
nocoOue — 3JEeKTPOHHBIN BapUaHT.

3. K.K. ®ypmanoB «Opranuzanus ONeparioHHOTO aBTOMAaTa BBIYUCIUTEISN,
y4eOHOe T0COOUe — IIEKTPOHHBIN BapUaHT.

4. KK. ®dypmanoB «Opranuzanusi yHOpaBIAIONIMX aBTOMATOB» y4dyeOHOE
nocoOue — 3JeKTPOHHBIA BapUaHT.



