HAIIIOHAJIbHUHM YHIBEPCUTET BIOPECYPCIB I
MPUPOJOKOPUCTYBAHHS YKPATHU

Kadenpa koM toTepHUX CUCTEM, MEPEK Ta KidepOe3neku

«3ATBEP/[KYIO»

JlexaH ¢akynbreTy

2022p.

KOMIT FOTEPHUX CUCTEM,
Mepex Ta KibepOe3neku
[Tporokos Nel2 Big «11» tpaBus» 2022p.

\\ 3aBigyBay kadeapu
A (mpodp. JTaxuo B.A.)

/

P
PO3TJISIHYTO
["apanT OIT «Ki6ep6e3nexa»
/§< (JIaxno B.A.)

<z

POBOYA ITPOI'PAMA HABYAJIBHOI JUCIUIIJIITHUA
«KOMIT'KOTEPHA JIOT'TKA»
(uactuHa 1)

CrenianbHICTh 125 «Kibepbesmnekay

OcBiTHS nporpama «KibepOe3neka»

@akynpTeT 1H(hOpMaIIHHUX TEXHOJIOTIH
Po3po6Huk: I'yceB b.C., 1OUEHT, K.T.H., TOLEHT

Kuis — 2022



Onuc HAaBYAJILHOI AUCHHUILTIHA
«Komm’rorepHa Jiorika» (4actuna 1)

I'any3b 3HaHb, cIENIAJIbHICTH, OCBITHSI IPOIPaMa, OCBITHIN CTyNiHb

OcCBITHI CTYTIIHB bakanasp

["ay3b 3HaHb 12 — Indopmarriiini TeXHOJIOTIT

CremiaiabHICTD 125 — Kibepbesmeka

OcBiTHs mporpama «KibepOesnekar»
XapakTepuCTHKA HABYAJbHOI M CIUILUIIHA

Bun 000B’s3KOBa

3arajgpHa KUIBKICTh TOOUH 90

Kinekicts kpeautiB ECTS 3

KinbKicTh 3MICTOBUX MOJTYJIIB 2

Kypcoswuii npoekt (poboTa)

(sH(Luo € B poO0YOMY HaBYaILHOMY rmaHi)

dopmMa KOHTPOJTIO 3aUTiK

IToxka3HUKHM HABYAJIBbHOI JUCUMILIIHM /ISl ICHHOI TA 3204HOI GOpPM HABYAHHS

neHHa popma HaBYaHHS 3a04Ha (popma HaBUAHHS

Pik miaroroBku 1
Cemectp 2
JIeK1iiH1 3aHATTS, TOJI. 30
[IpakTryH1, CEMIHAPCHKI 3aHATTS -
JlabopaTopHi 3aHATTS, TOJ. 30
CamocTiitHa po0oTa, TO/. 30
InuBinyanpHI 3aBIaHHS -
KibKiCTh THKHEBUX ayTUTOPHUX

TOJIUH JIJIs1 IEHHO1 (popMu 4
HaBYaHHS




1. Merta, 3aBJaHHA Ta KOMIIETEHTHOCTI HABYAJIbHOI TUCHMILIIHU

Merta: TeopeTndyHa Ta TMpaKTUYHA MIATOTOBKA 3M00yBadiB BHINOI OCBITH IO
aHaji3y (YHKI[IOHYBaHHS Ta PO3POOKM THUIOBUX BY3JIB OINEpaIifHUX aBTOMATIB
KOMIT IOTEPHUX CUCTEM.

3aBgaHHs HaBYAIbHOI JUCHUIUIIHU: 3a0e3nedyeHHs ©0a30BOi MIATOTOBKHU
CTYJICHTIB B Tally3l TeOpii MPOEKTYyBaHHS amapaTHUX CKIAJOBUX KOMII IOTEPIB,
O3HAHOMJICHHS CTYACHTIB 3 JIOTIYHMMHM OCHOBaMHU TMOOYJIOBU amapaTHOIro
3a0€3MeUYeHHs] Cy4YaCHUX KOMIT IOTEPiB; METOJJaMU CUHTE3Yy THUIIOBUX KOMIT IOTEPHUX
MPUCTPOIB; 3acO0aMU aHaJI3y 1 CHHTE3Y (YHKI[IOHATILHUX OMNEpaIliiHuX eJIEMEHTIB Ta
MPUCTPOIB CydacHOi U(POBOI amapaTypH; 3aco0amMu MPOEKTYBaHHS YHIBEPCAIbHUX,
(YHKITIOHATbHO-OPIEHTOBAaHUX a00  CIeliaji30BaHUX MPOIECOPIB:  METOJaMHu
oprasizailii ¢yHKI[IOHyBaHHS KEPYIOUUX MPUCTPOIB Ta ONEPaLifHUX aBTOMATIB.

B pe3ynbTaTi BUBYEHHS HaBUAIBHOI JUCIUIUTIHU CTYACHT TOBUHEH

- 3HaTU: METOAM NPOEKTYBAaHHS KOMOIHALIMHMX JIOTITYHUX CXEM, METOJHU
MIHIMi3alli J0oTTYHUX (QYHKLIH Ta iX peanizalii B 3aJaHOMY JIOTTYHOMY Oa3uci, METOAH
CHUHTE3y KEpYIOUUX HPUCTPOiB, apu(METUUYHI OCHOBU MOOYTyBaHHS KOMII IOTEPIB,
BUKOHAHHS apuU(PMETUYHUX orepaiiid B HUOPOBUX MPUCTPOSAX; OCHOBHI TEPMIHU Ta
BU3HAYCHHS; IPUHIIUITH MOO0Y10BU Ta GYHKIIOHYBAaHHS KOMIT IOTEPIB.

- BMITH:

- BAKOHYBaTH pPO3pPOOKY KOMOIHAIIWHUX JIOTIYHUX CXeM, (opmyitoBaTH
IPaKTUYHI 3a/layl KOMIT FOTEPHOI JIOTIKM B TEPMIHAX aireOpu MepeMHUKaTbHUX
byHKITH;

- BUKOHYBAaTH MIHIMI3AIIO JIOTTYHUX (PYHKIIN 1 peani3aliio JOTTYHUX CXEM B
3ajiaHOMy Oasuct;

- IPOEKTYBaTU ULU(POBI aBTOMATH 3 BUKOPUCTAHHSAM aOCTpPaKTHOI Ta
CTPYKTYpHOI Teopii Hu(pOBUX aBTOMATIB, CHHTE3yBaTH KEPYIOUl MPUCTPOT;

- BUKOHYBaTH aOCTpakTHUH Ta CTPYKTYpHHH CHHTE3 aBTOMATiB 3
BUKOPHUCTAHHSM TEOPii 4aCOBUX (PYHKIIIH Ta KOMITO3HIIIT €JIEMEHTapHUX aBTOMATIB;

- aHamizyBaTH (yHKIII TOBEAIHKA aBTOMATIB 1 3aCTOCOBYBAaTH CIIOCOOHM
YHUKHEHHSI 3001B MpH iX QyHKIIOHYBaHHI;

- IPE/ICTABIISATH YKCIIAa B PI3HUX CHCTEMax YHMCIIEHHS, BU3HAYaTH BJIACTUBOCTI
CHUCTEM Ta 3aCTOCOBYBATH CIIOCOOM TMEPETBOPEHHS YHUCEN 13 OJIHIET CUCTEMHU
YUCJICHHS B IHIIY, MPEJCTABISATH JOJATHI Ta BiJ’ €MHI YUClIa Y PI3HUX MAaIIMHHUX
KOJlax Ta pi3HUX opMarax;

- pO3pOOIATH  ANTOPUTMH  BUKOHAHHS OCHOBHUX apU(PMETHUYHUX Ta
anreOpaiuHuX ornepaliid 3 ynciamu 3 (pPiKCOBaHOIO KOMOIO;

- po3po0sATH Ha (YHKIIOHAJLHOMY pIBHI OIeEpaliifiHi aBTOMAaTH, IO
peaizyloTh 3a/laHi aNTOPUTMU TEPETBOPEHHS JaHWX, BUKOHYBAaTH TOPIBHSIHUN
aHai3 PI3HUX TEXHIYHUX PIILICHb;

- IpallOBaTH 3 TEXHIYHOIO JITEpaTyporo, JIOBIJHUKAMH, CTaHAApTaMH,
TEXHIYHOIO TOKYMEHTAIII€10;

- KOPUCTYBaTUCS CyYaCHUM MaTEeMaTHUYHUM amapatoM i pPO3B'S3aHHSA
1HKEHEPHUX Ta HAYKOBUX 3aBJIaHb 3 pO3POOKH OMEPAIIITHIX 1 KEPYIOUUX aBTOMATIB,
[0 BUHUKAIOTH MPU PO3POOII Ta JOCTIIKEHHI KOMIT FOTEPIB.



HalyTTs KOMOETEHTHOCTEM:

BiamoBimHO 10 OCBITHROI MpoTrpaMu MiATOTOBKH (DaxiBIliB 3a CHEIIaIbHICTIO
125 «Kibepbe3neka» HaBYallbHA TUCIUILTIHA 3a0e3neuye (GOpMyBaHHS 3arajbHUX 1
(haxoBUX KOMIIETEHTHOCTEH:

3arajibHi KOMIIETEHTHOCTI:

3K1. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Y MIPAKTUYHUX CUTYAIISX.

3KS8. 31aTHICTh A0 aOCTPAKTHOTO 1 CUCTEMHOTO MUCJICHHSI, aHAJI3y Ta CUHTE3Y.

B pe3yabTaTi BUBYEHHSI HABYAJIBHOI IUCHMILUIIHM CTYJEHT Halyae neBHi
NPOrpamMHi pe3yjbTaT, a caMe

[TPH 3. BukopuctoByBaTH pe3ylbTaTH CaMOCTIMHOTO TOIIYKYy, aHami3y Ta
cuHTe3y iH(popMalii 3 pi3HUX HKepen sl eheKTUBHOTO PIIICHHS CIIeIiali30BaHUX
3ama4 npodeciitHol MisTEHOCTI.

[1PH 4. AnanizyBatu, apryMeHTyBaTH, IpUUMAaTH PIMICHHS MPH PO3B’sI3aHHI
CKJIQJHUX CIIECLIAI30BaHUX 3aJad Ta MPAKTUYHUX MpoljeM Yy mnpodeciiiHii
TISTBHOCTI, $IK1 XapaKTEPU3YIOThCA KOMILIEKCHICTIO Ta HEMOBHOK BU3HAUYEHICTIO
YMOB, BIJIOBIAATH 33 IPUIHSATI PIILIEHHS.

[TPH 10. BukonyBartu aHayi3 Ta J€KOMIIO3HIIIF0 1H(opMarriitHo-
TEJICKOMYHIKaIIHUX CUCTEM.

[TPH 37. BumiptoBatu napameTpu HeOE3MEYHUX Ta 3aBaIOBUX CUTHAJIIB MiJ 4ac
IHCTPYMEHTAJILHOTO KOHTPOJIIO TPOIECIB 3axUCTy 1HGopMallii Ta BHU3HAYATU
e(EeKTUBHICTD 3aXUCTy iH(pOpMaIlii Bil BUTOKY TEXHIYHUMHU KaHAJIaMHU BiJIOBIIHO J0
BUMOT HOPMATUBHUX JIOKYMEHTIB CUCTEMH TEXHIYHOTO 3aXUCTY 1H(popMaIii

[TPH 38. InTtepnperyBaTu pe3ynbTaTd MPOBEACHHS CHEIiaIbHUX BUMIPIOBAHb 3
BUKOPUCTAHHAM TEXHIYHMX 3ac00iB, KOHTPOJIO XapaKTEpUCTUK 1H(OpMaLiiHO-
TEJIEKOMYHIKalIMHUX CHUCTEM BIANOBIAHO J10 BHUMOI HOPMATHBHHUX JIOKYMEHTIB
CUCTEMH TEXHIYHOIO 3aXUCTy 1H(popMarlii

[TPH 56. BmiTu 3acTocoByBaTH 3HaHHS AJIA PO3B’S3YBAaHHS 3a7a4 aHAJI3y Ta
CUHTE3Y 3aC001B, XapaKTEPHUX JJI CUCTEM 3aXUCTy 1HPOpMaIlii.

B koHTEeKCTI 3a3HaYeHUX BUIIE KOMIIETEHTHOCTEN Ta MPOTpaMHUX Pe3yJIbTaTiB
HaBYaHHS 3a7a4l BUKJIQJaHHA JUCLHHUILUIIHA BU3HAYAIOTh HEOOX1JHUN KOMIUIEKC 3HAHb
1 BMiHb, [II0 OTPUMYIOTh CTYJICHTH 1] YaC BUBYCHHS IUCIMILIIHU.

HaBuanprna mnporpama po3paxoBaHa Ha CTYACHTIB, sIKI HaBYalOThCS 3a
OCBITHBOIO ITPOTPAMOIO MIATOTOBKM OakajaBpa 3a crieniaibHicTIo «KibepOesmnekay.

[Iporpama moOynoBaHa 3a BHUMOTaMU KPEAUTHO-MOAYJIBHOI CHCTEMH
oprasizailii HaBYaJIBHOTO TMPOIIECY Yy 3aKiagaX BHUIIOI OCBITU 1 BUKOPUCTAHHIM
aKaJeMIYHOT CHCTEMM OILIHIOBaHHS JOCSATHEHb CTYJIEHTIB Ta IIKaJd OI[IHOK
€Bponelicbkoi kpenuTHo-Tpancdeproi cuctemu (ECTS).

Po6oya naBuanmpHa mporpama 3 Kypcy «Kowmm’'toTepHa JOTiKa» € OCHOBHUM
JOKYMEHTOM, M0 OXOIUTIOE€ BC1 BHUAM HaBYaJbHOI POOOTHM TPU BUBYEHHI KYypCy
CTyJI€HTaMU Ta B1I0MBa€ OCHOBHI METOJIMYHI HACTAaHOBU Kadepu.

Hapuanpna nporpama aucuuriinun «Komm’ioTepHa Jjorika» po3poOjieHa Ha
MiJCTaBl HACTYMMHUX JOKYMEHTIB:

- OCBITHS Tporpama MmATOTOBKM  (axiBIiB 3a  croemiainpHicTIO 125
«KibepOesnekay;



- HABYQJIbHUI TJIaH MIATOTOBKM — OakajaBpiB 3a  coemianbHicTio 125
«Kibepbe3nekar.

HaBuanbHa mporpama xapakTepusye LUISIXM TEpeTBOpeHHs iHopMarllii, 1o
OJICPKYEThCS CTYIEHTOM BIPOJOBXK BHMBUAHHS Kypcy, 1 BiZOMBae 3MicT Kypcy,
PO3IOIITICHHS MO0 Ha PO3AUIH Ta X 00CATH, 1aHi Mpo (OPMHU BUBUCHHS Ta KOHTPOJIIO
3HaHb.

Teoperuunoro 6a3or0 ans BUBYEHHsS Kypcy «Komm’rorepHa norika» € Kypc
«I[IporpamyBaHHs.

Kypc «Komm’totepHna sorika» € 0a30BUM Ui HACTYNHHX JHCLUIUTIH:
«KommonentHa 0a3a Ta CXEMOTEXHIKA B CHCTEMax 3axHUCTy 1HQOpMaIii»,
«Komm'totepHi cuctemn», « OCHOBH TEXHIYHOTO 3aXHCTY iH(OpMaIIii».



2.IIporpama Ta CTPYKTypa HAaBYAJIbHOI JUCHUILIiHH

— TIOBHOTO TEPMiHY JA€HHOI (3a04HOT) PopMU HAaBUAHHS;

Ha3Bu 3MicTOBUX MOTYIIIB

Kinexicts ronuna

JeHHa Gopma

3aouna popma

1 Tem THX- | BCbO y TOMY YHCII BChHO- y TOMY YHCIl
Hi -T0 | o1 | 1 |ap |iHm |cp. | TO a1 | o | ap |iHg | c.p.
1 2 | 3 |4 |56 |78 | 9 |10|11 12|13 | 14
\ 3microBuii MmoayJb 1. 3akoHu ajareOpu JIOTiKU
Tema 1. O6’exT, mpeamer,
3MICT, 3aBJIaHHS Ta
CTPYKTypa Kypcy. 1.2 12 4 4 4
Jloriuni pyHKIii
Tema 2. IlpeacraBneHHs
YHUCEN B PI3HUX CHUCTEMaX 3,4 15 4 6 5
YUCJICHHS.
Tema 3. @yukiii anredpu
soriku. OCHOBHI 3aKOHH
OyneBoi anredpu. 5-7 15 6 4 5
Minimizarist OyieBUx
GbyHKIII.
Pa3om 3a 3MicTOBUM 42 14 14 14
MOLly.]IleM 1
Tema 1. ®opmu
MPEACTABICHHS JIOTTYHUX 8,9 12 4 4 4
GyHKIIH .
Tema 2. Cunre3
KOMOIHAIIIHAX CXEM B 10-12 | 18 6 6 6
3aJlaHOMY 0a3muc
Tema 3. Cunres
KOMOIHAIIMHUX CXEM B
3a1aHOMy 0a3uci 3 13-15 | 18 6 6 6
ypaxyBaHHSIM OOMEKEHb
Ha KUIBKICTH BXO/IIB
JIOTIYHHUX €JIEMEHTIB
Pa3om 3a 3micTOBUM 48 16 16 16
MOAyJeM 2
Bceboro roaun 90 | 30 30 30
3. TeMu npakTHYHUX 3aHATH
Ne Ha3Ba Temu KigbKicTh
3/ TOJIUH
He nepenbaueno poOo4YrM HaBUYAJILHUM TIJIAHOM
4. TemMu ceMiHAPCHKHUX 3aHATH
Ne Ha3Ba Temu KigbkicTh
3/m TOJIH
He nepenbaueno po6o4YrM HaBUYAJIBHHUM IIJIAHOM




5. Temmu JjabopaTOpHHUX 3aHATH

No Kinbkicth
Hasga remu
3/ TOIUH
1 [TpencraBicHHS i MEPETBOPSHHSI YUCEN B PI3HUX CHCTEMaX 4
YHCIICHHS
2 | BuBueHHs MOBH 3aBJaHHS BX1JHUX CUTHAIIIB 2
3 BuBueHHs opraHiB KepyBaHHS J1a0OpaTOPHUM CTEHIOM 4
LOGIC
4 JlochiKkeHHs JTOTTYHUX (PYHKIIIH 3 BUKOPUCTAHHSIM 4
naboparopHoro crenga LOGIC
JocnimkeHHs: KaHOHIYHUX (OpM JIOTTYHUX (YHKIIIH B
5 | OyneBoMy 6a3uci 3 BAKOPUCTAHHSIM JJaOOPATOPHOTO CTEHA 4
LOGIC
5 JocnixeHHs: KOMOIHAIIMHKUX JOTTYHUX CXEM B OYJIEBOMY 9

0a3ucl 3 BUKOpHUCTAaHHIM J1aboparopHoro crenga LOGIC
CuHte3 1 MiHIMI3al[isl HEJJOBU3HAYEHUX JIOTTYHUX QYHKLINA y
7 | Burnsaal JIH® B OyneBomy 0a3uci 3 BUKOPUCTAHHAM 2
naboparopHoro crenga LOGIC

Cunre3s noriunux ¢yHkuii B 6asuci ledepa 3
BUKOpHUCTaHHAM JlabopaTopHoro crenaa LOGIC

Cunre3s noriunux ¢yHkiii B 6asuci [ipca 3 BUKOpUCTaHHAM
nabopatopHoro crenaa LOGIC

Cunres noriunux ¢yukui y surnsan [JHO B 6a3uci Lledepa
10 | 3 ypaxyBaHHSAM OOMEKEHB Ha KiJTbKICTh BXOJIIB 3 2
BUKOpHUCTaHHAM JlabopaTopHoro crenga LOGIC

Cunre3s noriunux ¢ynkuiit y surisiai JJH® B 6a3uci Ilipca 3
ypaxyBaHHSIM OOMEKEHb Ha KUIbKICTb BXO/IIB

Beboro 30

11

CAMOCTIVHA POBOTA CTYJIEHTIB

Camocriiina poOoTa CTYyJEHTIB nepeadayac:

- CHCTEeMAaTH4YHE BIIBIAAHHS YCIX BHJAIB ayJUTOPHUX 3aHATh 1 BEICHHS
KOHCTICKTY JICKIIIH;

- CUCTEMAaTUYHE BUBYEHHS JICKIITHOTO MaTepiay 1 HABYAJIbHOI JIITepaTypH, 110
PEKOMEHTYIOThCH;

- CYMJIIHHY MiATOTOBKY 10 JIJAOOPATOPHUX 3aHSTh;

- BYacHe 1 sikicHe o()OpMJIEHHS 3BITIB PO JIaOOpaTOPHI pOOOTH.
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6. KoHTpPOJIbHIi NMTAHHS, KOMIJIEKTH TECTiB /15l BU3HAYEHHS PiBHSA
3aCBOECHHS 3HAHb CTYJA€HTAMH

6.1. IIuTaHHs AJA NepeBipKH 3HAHbL CTYIEHTIB:

[I]o Ha3MBAETHCSI CHCTEMOTO YHUCIICHHS?

SIKi BUMOTH BHUCYBAIOTHCS O CUCTEMH YUCIICHHS?

Slka cucTreMa YHCIEHHS BHKOPHUCTOBYETHCS B KOMIT FOTE€paxX ISl BUKOHAHHS
apu(pMETUIHHUX OTepariii?

3aranpHa ¢GopMa TPEACTABJICHHS YUCIa B OYIb-AKid OTHOPIMHIA TO3UIIAHINA
CUCTEMI YHCIICHHSI.

Hagimo BUKOPUCTOBY€ETHCS MIICTHAMIATKOBA CHCTEMA YUCICHHS?

[leperBoputH 3aiaHe YMUCIO 3 JCCATKOBOI CUCTEMU YHUCJIEHHS B JBIMKOBY 3
3aJaHOI0 TOYHICTIO.
[lepeTBopuTH 33a7aHE YUCIO 3 JECSATKOBOI CHUCTEMH YHCIEHHS y BICIMKOBY 3
3aJIaHOI0 TOYHICTIO.

. ChopMmymroliTe mpaBmia MEPETBOPECHHS IIIJIMX YHCET 3 BICIMKOBOI CHCTEMHU

YHCJICHHS J0 IIICTHAAISMTKOBOI 1 HABMIaKH.

[IpaBuia mepeTBOpeHHS APOOOBUX YHCEN 3 BICIMKOBOI CHCTEMH YHCJICHHS J0
IIICTHAIIATKOBOT CHCTEMH 1 HaBIaKHU.

CdopmymoBaTu MmpaBuia IEPETBOPEHHS YHCEI 3 IECATKOBOI CHCTEMHU YHCICHHS
IO 3aJ1aHOI CUCTEMU S.

CdopmyroBaTy IpaBuIIa MEPEBOAY YHCEN 3 CHCTEMH YUCICHHS S 10 TECSITKOBOT
CHCTEMH.

Sk BU3HAUUTHU HEOOXIAHY KUIBKICTh LU(p B ApoOOBIA YACTHHI YHUCIA Mif Yac
MEPETBOPEHHSI YUCEN 3 OJIHIE] CUCTEMH YHUCJIEHHS 0 1HIIOL JJis 3a0e3MeUeHHs
HEO0OX1THOT TOYHOCTI MPECTaBICHHS?

SIK1 cucTeMU YHCIICHHS Ha3UBAIOTHCS TTO3UIIIHHUMH?

SIK1 cMcTeMU YKCICHHS Ha3UBAIOTHCS HEMO3UIIMHUMU?

HageniTe npukiaa HEMO3UIIMHOT CHCTEMU YUCTICHHS.

Axiit  apudmernuHii  omeparii  BIAMOBIZa€ 3CyB  JIOJIATHOTO  YHMCIIA,
IPEACTaBICHOIO B CUCTEMI YHCIICHHS S, HA OJIMH PO3PsI JiBOPy4I?

Axiit  apudmernyHii  omeparii  BIAMOBIZa€ 3CyB  JIOJIATHOTO  YHMCIIA,
IPEACTaBICHOI0 B CUCTEMI YHMCIICHHS S, Ha OJMH PO3PsiI MPaBopyd?
[IpencrapieHHs yucen B ABIMKOBO-IAECATKOBOMY KOJII.

CdopmyimroiiTe mpaBuiia MEpEeTBOPEHHS ABIMKOBO-IECATKOBOTO KOy B JIBINKOBY
CUCTEMY YHCJICHHS.

CdopmyimroiiTe mpaBuiia NEPETBOPEHHS 3a1aHOTO ABIMKOBOTO YKCIIa B IBIHKOBO-
JICCATKOBUH KOJI.

CdopmyimroiiTe npaBuiia NEPETBOPEHHS IUTUX YUCEN 3 CUCTEMH YUCICHHS S1 710
CHUCTEMH Sp.

CdopmynroiiTe mpaBuiia IEPETBOPEHHS JPOOOBUX YUCEN 3 CHCTEMH YUCIICHHS S1
JI0 CUCTEMU Sy.

[IpeacraBineHHs YUCIOBUX TaHUX Y BUTTISIII cxemu [ opHepa.
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Hagimo BukopucroByeThes cxema ['opHepa?

CdopmymroiiTe mpaBuia MepeTBOPEHHS YMCEN MK CUCTEMaMH YUCIIEHHS S1 1 S,
AKII0 S1 1 S2 MOYKHA TIPEACTaBUTH Y BUTIIsIAL 2.

[TosicHITH TepMiH «Bara po3psay».

[lepeTBOpUTH 3a/1aHE YUCIIO 3 IECATKOBOI CUCTEMH YUCJICHHS B IIICTHAALSITKOBY
3 3a/1aHOI0 TOYHICTIO.

SIx BU3HAYUTH TOYHICTH IEPETBOPEHHS IPOOOBOT YaCTUHU YuCia?

[lepeTBopuTH 33/1aHE YUCIIO 3 IBINKOBOT CUCTEMHU YHUCICHHS B JIECATKOBY.
[lepeTBOopUTH 3a/1aHE YUCIIO 3 IBITKOBOT CUCTEMHU YUCIICHHS B BICIMKOBY.
[lepeTBOpHUTH 3a/1aHE YUCTIO 3 ABIMKOBOI CUCTEMH YUCIIEHHS B IIICTHAISITKOBY.
[TepeTBOopHTH 3a/1aHE YMCIIO 3 BICIMKOBOI CHCTEMH YUCJICHHS B JBIAKOBY.
[lepeTBOpHUTH 3a/1aHE YHUCIIO 3 BICIMKOBOI CHCTEMH YUCIICHHS B JIECSITKOBY.
[lepeTBOpHUTH 3a/1aHE YMCIIO 3 BICIMKOBOI CHCTEMHU YHCICHHS B II1CTHAALSTKOBY.
[lepeTBOpHUTH 3a77aHE YHUCIIO 3 IIICTHAIIATKOBOI CUCTEMH YHCIICHHS B JICCSTKOBY.
[TepeTBopuTH 3a7aHE YUCIIO 3 IIICTHAIIATKOBOT CHCTEMH YUCIICHHS B JIBIMKOBY.
[TepeTBOopuUTH 3aaHe YKCIIO 3 IIICTHAALSATKOBOI CHCTEMHU YUCJIEHHS B BICIMKOBY.
Sk HeoOX1/1HO BUKOHYBATH NEPETBOPEHHS LIJIO1 YACTUHU YHCJIA B 1HILY CUCTEMY
YUCJIEHHSA?

SIk HEoOXiJHO BMKOHYBATH IEPETBOPEHHS IpPOOOBOI YACTUHU YHUCIIA B I1HILY
CUCTEMY YUCIICHHS?

Jloriyni 3MiHHI 1 PYHKITI].

Cniocobu npecTaBiIeHHS JOTTYHUX (QYHKIIIH.

Tabnuus iIcTHHHOCTI J0T14HOT PYHKIIT | 1BOX 1 TphOX 3MIHHHUX.

Tabnuus icTHHHOCTI Jor1yHoi yHKUii [lipca ABOX 1 TpPbOX 3MIHHHX.

Tabnuus ictTuHHOCTI Jor1yHoi PyHKIIi ABO 1BOX 1 TPhOX 3MIHHHX.

Tabnuus icTHHHOCTI JoriyHoi yHKuii [lipca ABOX 1 TpPbOX 3MIHHHX.

Tabnuis ICTUHHOCTI JOT1YHOI (PYHKIIIT «JI0JJaBaHHS 3a MOAYJEM 2» BiJl JIBOX
3MIHHUX.

Tabnuist iICTUHHOCTI JIOT1YHOT (PYHKIIIT «pIBHOZHAYHICTH.

Tabnui ICTHHHOCTI JIOTTYHOT (DYHKIT «IMITTIKAITISD.

Tabnuist ICTHHHOCTI JIOT1YHOT (PYHKIIT «3BOPOTHA IMILTIKAILISD».

CK1IbKY 1CHYE JTOT1YHUX (YHKIIIH OAHIET 3MIHHO1?

CK1UIbKY 1CHYE JTOTTYHUX (QYHKIIH TBOX 3MIHHUX?

53. SIxk BUBHAYUTH KIJIBKICTh JIOTTYHUX (QYHKIINA N 3MIHHUX?
54. SIk BU3HAYUTH KUJIBKICTh BCIX ABIMKOBUX KOMOIHAIINA N 3MIHHUX?
55. SIki (yHKIIIT Ha3UBAIOTHCS BUPOIKCHUMU?

56.
57,
58.
59.

60.

61.

[To3HaueHHs JOTTYHUX (PYHKI[IH B JOTIYHUX BUpa3ax.

Crnocobu npeAcTaBiIeHHS JOTTYHUX (DYHKIIIH.

TabnuuyHe npencTaBlIeHHs JTOTTYHUX (QYHKITIH.

Tabnuis 1CTUHHOCTI JIOTIYHOT (DYHKINT «JA0JaBaHHA 3a MOAYJEM 2» TPhOX
3MIHHUX.

ChopmymroiiTe mpuHIUN POOOTH JIOTIYHOI CXEMH, siKa peanizye (YHKIIIO
«JTOaBaHHS 32 MOJYJIEeM 2» N 3MIHHUX.

SAx moBecTH PIBHICTH MBOX JOTIYHUX (YHKINNA 3a TOTMOMOTOK) BHUKOPHUCTAHHS
Ta0IHIb ICTUHHOCTI



62.
63.
64.

65

79

82

83.
84.
85.

86.
87.

88.

89.

90.

91.

92.

93.

94,

95.
96.

Bu3HaueHHS KOHCTUTYEHTH OJIMHUILIL.
Jln3 t1oOHKTHBHA HOpMaJTbHA (popMa.
JlockoHaa 113’ FOHKTUBHA HOpMasibHa (popMa.

. IIpaBuia yrBopenns JJIHD.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

Ax BuzHaunT JJIHD, BUKOPpHUCTOBYIOUM TaOJIUITIO ICTUHHOCTI?
Ak BuzHauutu JJIHD, 3 noriunoro Bupaszy?

O3znaku JIJ/IH®,

Buznauntu JI/IH® 3aganoi noriuynoi GyHKITI.
Buznauntn JIKH® 3amanoi noriydoi ¢pyHKIii.
[To3HaueHHs JOTTYHUX (YHKIIIH B IOTITYHUX BHUpa3ax.
[I{o HazuBaeTbcs TepmoM JTHD?

AKcloMaTHKa 1 3aKOHH aJreOpH JOTIKH.

3akoH ne Moprana.

3aKOH MOTJIMHAHHS.

Omnepariisi CKJICIOBaHHS.

JI1s1 90ro BUKOPHUCTOBYETHCS 3aKOH A¢ Moprana?
Cxkopoueni JJH® noriynoi GpyHKIi.

. MinimanpHa JIH® sorignoi ¢pyHKIIi.
80.
81.

Ckopoueni KH® noriunoi QpyHkiii.
Miunimansaa KH® noriunoi ¢yHKii.

.B yomy momsrae pi3HUIII MDK CKOpOYeHOI 1 MiHiManbHOWO JIH® roriunoi

byHKIii?

Kaptu Kapno.

Hiarpama Beiiua.

B yoMy nosisirae pi3HUII MK PEACTABICHHSAM JIOT1YHO1 (PYHKIIIT y BUTJIS1 KapTh
Kapho 1 giarpamu Beiiua?

B yomy nonsirae npuHIUI CYC1IHBOTO KOyBaHHs?

SAx BU3HAYUTH, SIKOMY HAOOpYy BXIJHUX 3MIHHHMX BIJIIIOBIJA€ 3aJaHa KIITHHKA
kaptu KapHo?

Ax BimoOpakaeThbcsi BUKOHAHHS omeparlii ckiieroBanHs Ha kKapTi KapHo abo
niarpami Betiua?

CdopmymroiiTe nmpaBuiia BUKOHAHHS OIepallii CKJICIOBaHHS 3a JOTIOMOTOK0 KapT
Kapno.

Busznauntun minimaneny JIH® 3amanoi moriunoi (yHKIIT TphOX 3MIHHUX 32
nornomororo kapt Kapno.

Buznauntu minimanpHy KH® 3anmanoi jmoriyHoi QyHKINT 32 TOMIOMOIOK KapT
Kapso.

Busznauntu miniManeny JJTH® 3aganoi oriyHoi QyHKIIT YOTUPHOX 3MIHHUX 32
nonomororo kapt KapHo.

Busnauntn MminimMmanbHy JIH® 3aganoi noriyHoi ¢GyHKIID M°STH 3MIHHUX 3a
nonomororo kapt KapHo.

BkaxiTh HETOJIIKK METO1a MiHIMI3allii JTIOTTYHUX (PYHKITIH 3 BAKOPUCTAHHSIM KapT
Kapho 1 miarpam Betiua.

Bu3HaunTu yac nepeMuKaHHs JOT1YHOI CXEMHU.

MiHiMi3yBaTH JIOT1UHY (DYHKIIIIO IIECTH 3MIHHUX.



97. B oMy 0co0MBOCTI MiHIMI3AIllT CUCTEMH JIOTTYHUX (DYHKITIH?
98. fIka noriuHa omeparlisi BUKOHYETbCSI HaJl BMICTOM KIIITUH KapTu KapHo mpu ix
00’etHaHHI1?
99. SIk BU3HAYNTHU CKJIQIHICTH JIOTIYHOI CXEMU?
100. [TosicHITH TEPMIH «IMIUTIKAHTA JIOTTYHOT (PYHKITIT».
101. SIx Bu3HauUuTH IMIUTIKaHTY Ha KapTi KapHo?
102. Yu Mo>kHa BUKOPUCTOBYBATH OJHY H Ty K KIITHHY KapTu KapHO 11 BUKOHAHHS
PI3HUX OIepalliil CKJICIOBaHHS?
103. SIx 3amoBHuTH Kapty KapHo, sKmo joriyHa QyHKIA, SKy TOTPIOHO
MIHIMI3yBaTH, 3aJjaHa 33 JOTIOMOTOI0 aHATITHYHOTO BUPa3y?
104. SIx oTpuMmaTH aHANITUYHUNA BHpa3 JOTIYHOI (PyHKIIi, BUKOPUCTOBYIOUH KapTy
Kapno.

105. CripocTuTH JIoTiuHM BUpa3 a Vv ab.
106. CripoctutH jtoriunuii Bupa3 ab v ab.

107. Slka joriuHa oneparllisi BAKOHYEThCS TPU CIPOIICHHI Bupa3y ab v a b?

108. [1y1s1 4oro BUKOPUCTOBYIOTHCS HEAOBU3HAUCH1 JIOT1UHI (QYHKITIT?

109. B sxux Bumaakax JioriyHa GyHKI[S MOKe OyTH HeJOBU3HAUECHOIO?

110. [JaiiTe BU3HAUYCHHS TEPMIHY «HEJOBH3HAYCHA JOT1YHA (QYHKITISD».

111. SIx mo3HaYarOTHCS HEIOBU3HAYEHI 3HAUCHHS JOT14HOI PyHKIIi B kapTax KapHo 1
niarpamax Beitua.?

112. ChopmymroiiTe TpaBWia BUKOPHUCTAHHS HEIOBM3HAYEHUX 3HA4YCHb TPHU
MiHIMI3aIli JOT19HOT (PYHKITIT.

113. Yu MokHAa BUKOPHCTOBYBATH HEJOBH3HAUYCHE 3HAYEHHS JOTTYHOI (yHKIII Ha
OIHOMY Ha0Opi BXIJIHUX CHUTHAJIB TMpPU BHUKOHAHHI KUIBKOX OIepaiii
CKJICFOBAHHS?

114, SIx 37iHCHIOETHCS Omeparlis JOBHU3HAYCHHS 3HAYCHb JIOTIYHOI (YHKIIT Tpu
BUKOpHUcTaHHI kKapT KapHo?

115. Slke nBiiiKOBE 3HAYEHHS OTPUMYE HEIOBU3HAUECHE 3HAUEHHS JIOTIYHOI (PYHKIIT
1CJIs BUKOHAHHS MIHIMI13a1i?

116. Sk 3a momomororo kaptu Kapao abo miarpamu Beiiua BU3HAUWTH 3HAYCHHS
HEJOBU3HAYEHO1 JIOT1YHO1 PYHKII1, npeacTaBieHoi y Burisal JJH®, na 3aganomy
Ha0Oop1 BX1JHUX CUTHATIB?

117. Sk 3a momomororo kaptu Kapno abo miarpamu Beilua BU3HAUWTH 3HAYECHHS
HEJIOBU3HAYEHOT JToT19yHO1 PYyHKIIT, mpeacTaBieHoi y Burisal KHO, na 3aganomy
Ha0op1 BX1JHUX CUTHATIB?

118. Bukonatu MiHIMi3allilo0 33aHOi HEAOBU3HAYEHOT (PYHKIII] YOTUPHOX 3MIHHUX.

119. Bukonatu MiHIMI3aIi0 3a7aHOl HEAOBH3HAYEHOI JIOTIYHOI (YHKII MIeCTH
3MIHHUX.

120. Yomy BUHUKAE HEOOXITHICTh BUKOPHUCTOBYBAHHS HEIOBHU3HAYCHHX JIOTTUHUX
byHKIII#H?

121. SIki nepeBaru HeIOBU3HAYEHOI (PYHKIIT Mepe] MOBHICTIO BUBHAYEHOIO JIOTTYHOIO
byHKITI€0?

122. Slke 3HaueHHs npuiiMae JoriyHa QyHKIIis, SKIIO i 3HAYEHHS CKIaAat0ThCs TUIbKU
3 OIMHUYHKX 1 HEBU3HAYCHUX 3HAYCHB?



123. SIxe 3HaueHHs npUMac JIoTiuHa QyHKIIS, SIKIIO 11 3HaYeHHS CKIIaAal0ThCsl TUIBKH
3 HYJIbOBHX 1 HCBU3HAYCHUX 3HAYCHD ?

124. OOMmexeHHsT BHUKOPUCTOBYBaHHA KapT KapHO Ansi mpeacTaBieHHS JIOTIYHHUX
GyHKITIH.

125. [lepetrBopuTH 3a7any Jioriuyny ¢yHkiito B 6asuc [-HI.

126. IleperBopuTH 331any Jioriuny ¢yHkuio B 6azuc ABO-HI.

127. IleperBoputH 3a7aHy JoriuyHy QyHkKIito B 6asuc 21-HI.

128. IleperBopuTH 3a1any Jioriuny ¢yHkiiito B 6azuc 2ABO-HI.

129. BuzHaunTH 4ac nepeKIroueHHs JIOTYHOT CXEMH.

130. ByneBcrka anredpa.

131. fki soriuni GyHKITIT BXOASTH 10 CKIaay anreopu bys?

132. Anre6pa Illedepa.

133. fki noriuni QyHKINT BXOAATh 10 ckiaaxy anreopu Illedepa?

134. Axciomartuka anredpu Llledepa.

135. IlpuBeniTh JOBEACHHS BHKOHAHHS a00 HEBUKOHAHHS 3aKOHY acOIIaTUBHOCTI B
anreopi Lledepa.

136. Anre6pa Ilipca.

137. Slki noriuni QyHKINT BXOAATH J10 ckiaay anreopu [lipca?

138. Akciomaruka anredpu [lipca.

139. [IpuBeniTh MOBEICHHS BUKOHAHHS a00 HEBMKOHAHHS 3aKOHY acOIIaTUBHOCTI B
anreopi Ilipca.

140. dyHkIioHaIbHO TOBHUM Oa3uC.

141. bazuc XKerankiHa.

142. Axciomartuka 6a3zucy JKerankiHa.

143. Sxi noriuni GyHKIIT BXOAATH A0 ckiaay anredpu JKerankina?

144. SIki noriuHi PyHKIIT HA3UBAKOTHCS JIIHIMHUMU?

145. SIxa noriyHa cxema Ha3UBAEThCS KOMOIHAIIIMHOIO?

146.3a momomMoOror SKUX 3aKOHIB anreOpu JOTIKM 3IIHCHIOETHCS TEPETBOPEHHS
noriyaux (yukiiil B 6aszuc [lledepa 3 oOMexeHHIM KUTBKOCTI BXO/IIB JIOTIYHUX
€JIEMEHTIB?

147. Yu € 6a3zuc ledepa dbyHKIIIOHATHEHO TOBHUM?

148. Bukonatu nepeTrBopeHHs JioriuHoi ¢yHKIii, 3amanoi y Burisgl KHO, B 6a3uc
enemenTiB 31-HI.

149. Bukonatu nepeTBopeHHs JIoTiuHOi GyHKIii, 3amanoi y Burisgl KH®, B 6a3uc
enemenTiB 41-HI.

150. Bukonatu nepeTrBopeHHs JIoriuHoi ¢yHKuii, 3agaHoi y Burisgl KH®, B 6a3uc
enemenTiB 21-HI.

151. Sk 3aiiicHuTH peanizaiito GyHkiil Au3’oHKIIT B 6a3uci Llledepa?

152. Sk 3aiiicauTy peanizaiito Gynkuii SABO B 6a3uci 21-HI?

153. Sk 3aiiicauTu peanizaiito Gynkuii 4AbO B 6a3uci 21-HI?

154. Sk 3aiiicauTu peanizaiito Gynkuii 4AbO-HI B 6a3uci 21-HI?

155. Sk 3aiiicauTu peanizarito pynkmii 2XOR B 6a3uci 21-HI?

156. Sk 3aiicauTu peanizarito pynkmii 3XOR B 6a3uci 31-HI?

157. Sk 3aiicauTu peanizarito Gynkiii 3XOR B 6a3uci 21-HI?

158. Sk 3aiiicauTu peanizarito pynkmii [-ABO B 6a3uci 21-HI?



159. Sk 3aiicauTu peanizauito Gyukuii [-ABO-HI B 6a3uci 2I-HI?

160. Bukonatu nepeTBopeHHs JoridyHoi ¢yHkii, 3aganoi y surisal KH®, B 6a3uc
eaxementiB 2ABO-HI.

161. Sk 3piicauTtu peanizarito ¢pynkiii 21 KH® B 6a3uci 2AbO-HI?

162. Sk 3piicauTu peamnizarito ¢pysakuii 31 B 6azuci 2AbBO-HI?

163. Sk 3piiicauTu peanizarito ¢yHkuii 41 B 6azuci 2AbBO-HI?

164. Sk 3miicautu peanizarito ¢yHkiii 2XOR y Burnsani KH® B 6a3uci 2AbO-HI?

165. Sk 3piicautu peanizarito ¢yakiii 3XOR y Burnsani KH® B 6a3uci 3AbO-HI?

166. Sk 3aiiicautu peanizarito ¢yakiii 3XOR y Burnsani KH® B 6a3uci 2AbO-HI?

167. Buznauntu 3HaueHHs Joriunux Bupasis x/0, x/1, x/x, x/ X.
168. BusHaunTy 3HA4YEHHS JIOTIYHUX BHpa3iB X/ x/x/0/ x Ix..

169. Busnaunty 3HaYCHHS JIOTIYHUX BHpa3iB (X/ ;)/ (x/0) / X.
170. Buznauntu 3HaueHHs Joriyaux Bupasis x10, x11, x1x, XT;.
171. BuzHauuTH 3HAYEHHS JIOTTYHUX BUPA3iB X1 x 1x1017 P 1x.

172. BusHaunTy 3HA4EHHs JIOTIYHUX BHUpas3iB (xTx)7T (x10) Tx.

173. [lepeTBOpUTH JOTIYHY (PYHKIIIIO Y BUTJISA1 KOH FOHKTUBHOT HOpMaibHOT (hopMHU B
6aszuc 21-21-ABO-HI.

174. IlepeTBOpuUTH JIOTTUHY (PYHKIIIIO Y BUTJIS1 KOH FOHKTUBHOI HOpMaJibHOT (hOpMH B
6aszuc 21-21-21-31-ABO-HI.

175. Yu mosxe noriuyHa (QyHKIIIS MaTH KiJIbKa MiHIMQJIBHUX KaHOHIYHUX (hopm?

176. SIxe 3HaueHHS NpUKMae JoriyHa GyHKIIIS, SIKIIO i1 3HAYSHHS CKIaJal0ThCs TUIBKU
3 OAMHUYHUX 1 HEBU3HAYCHHUX 3HAYEHB?

177. SIxe 3HaueHHS MpUUMaE JoriyHa GYyHKIIIS, SIKIIO 11 3HAYCHHS CKJIAIal0ThCS TIIbKH
3 HyJIbOBUX 1 HEBU3HAUCHUX 3HAUYCHB?

178. Slxy HOpmanbHy (opMy TIpeACTaBICHHS JOTiYHOT (QYHKI OIJIBHO
BUKOPUCTOBYBATH AJid peanizaii 6azucy Ilipca?

179. SIxy HOopmanbHy (opMy TpeAcTaBlIeHHS JOTiYHOT (YHKIII OIIBHO
BUKOPUCTOBYBATH AJid peanizauii 6azucy Llledena?

180. Peanizanis noriuaux ¢yHKIIii Ha 6a3i gemmdpaTopis.

181. Peanizarist oriunux GyHKIIIH Ha 6a31 MyJIbTHUILIEKCOPIB.

182. IToHATTS PYHKITIOHATBHO MTOBHOTO OA3uUCYy.

183. A6cTpakTHUIT cCHTE3 ITU(POBUX aBTOMATIB.

184. CtpykTypHU#i cMHTE3 IU(PPOBUX aBTOMATIB.

185. Criocobu onucy (pyHKIIOHYBaHHS ITUGPOBUX aBTOMATIB.

186. IopiBHsubHMI aHai3 aBTOMAaTIB Mini 1 Mypa.

187. Bukonatu cunTe3 aBTomara Miii 3a 3aganoro ['CA.

188. Bukonatu cunte3 aBTomata Mypa 3a 3aganoro ['CA.

189. bopoTr6a 3 roHkamu B IU(PpOBUX aBTOMATaX.

190. AnTUTOHOYHE KOJTyBaHHS CTaHIB aBTOMATY.

191. CyciaHe KolyBaHHS CTaHIB aBTOMATY.

192. BuzHaueHHs pyHKI1{ TEpeXoiB aBTOMATY.

193. BuzHaueHHs (pyHKI1H BUXO/11B aBTOMATY.

194. BuzHaueHHs MiHIMAJIbHOI KIJTLKOCTI TPUTEPIB B aBTOMATI.



195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.

207.

208.

2009.
210.
211.
212.
213.
214.
215.
216.
217.
218.
2109.
220.
221.
222.
223.
224,
225.
226.
227.
228.
2209.
230.

CuHTe3 aBTOMaTa 3 BAKOPUCTAHHSAM YacOBHUX (DYHKIIIH.
[IpencraBiaeHHs OAaTHUX 1 BT’ €EMHHUX YHUCET B KOMIT IOTE€pax.
[IpencraBienHs yucen 3 iKCOBAHOIO KOMOIO.

[IpencraBieHHs ynces 3 PyXOMOIO KOMOIO.

[lepeTBOpEeHHS Uncen B JOJATKOBHA KOJI.

[lepeTBOpEHHS YKcen B 3BOPOTHHUM KO/I.

[IpaBuna BUKOHAHHS JTOJaBaHHS 1 BIIHIMAHHS B MPAMHUX KOJaX.
[IpaBuna BUKOHAHHS TOJaBaHHS 1 BITHIMAHHS B IOAATKOBUX KOJAX.
[IpaBuia BUKOHAHHA TOJaBaHHS 1 BITHIMAaHHS B 3BOPOTHUX KOJAAX.
Bukonatu nomaBaHHs 1 BiJHIMAHHS JIBOX YMCEN B JOJATKOBUX KOIaX
BukonaTtu mogaBaHHs 1 BiIHIMAHHS JBOX YHCEN B 3BOPOTHUX KOJIAX
[IpaBuiia BuU3HA4YEHHsSI TMEPEMOBHEHHS MpPU BUKOHAHHI JOJaBaHHSA B MPSMHUX
KOJaxX.

[TpaBuiia BU3HAYEHHS TIEPENOBHEHHS MPU BUKOHAHHI TOJIaBaHHA B JIOJJATKOBUX
KOJaxX.

[TpaBmiia Bu3HA4YEHHs MEPETIOBHEHHS NMPU BUKOHAHHI JT0OIaBaHHS B 3BOPOTHUX
KOJaXx.

BukoHaHHs oneparliii MHOXEHHS B KOMIT lOTepax.

AJnropuT™ A MHOXEHHS YHCEIL.

Anroput™m b MHOKEHHS yHCen.

Anroput™m B MHOKEHHS 4HCel.

Anroput™ I MHOXKEHHS YHCElL.

Anroputm byTa MHOXKEHHS YHCEIL.

BukonaHHs onepartlii JiJ€HHS B KOMIT I0Te€pax.

JlinenHst ApoOOBHUX YKCEIl 3 BIAHOBICHHSM 3aJIHIIKY.

JinenHst 1poOOBUX unces 0e3 BITHOBICHHSIM 3aJIUIIKY.

Po3pobka I'CA onepariiii MHOXEHHS.

Po3podka I'CA onepauiii aijaeHHs .

[TpuckopeHi airopuT™MH MHOKEHHSI.

[TpencraBieHHs MOPSIKIB B UKUCIAX 3 PYXOMOIO KOMOIO.

MHOX€EHHS 4nCeN 3 PyXOMOI0 KOMOKO.

dikcallisi IEPEOBHEHHS PYU MHOXKEHH1 YHCEIT 3 PYXOMOIO KOMOIO.
Hopwmautizaiiis MaHTHCH.

Jlenopmarizaiiisi MAaHTHUCH.

JlieHHs yncell 3 pyXOMOK KOMOIO.

dikcallisi NepernoBHEHHS MPU AUICHHI YUCEN 3 PyXOMOI KOMOIO.
dikcallisi BTpaTd 3HAYUUMOCTI PE3YJIbTaTY.

Onepaiiisi BUpIBHIOBaHHS MOPSIJIKIB.

JlonaBaHHs 1 BIJHIMAHHS YUCEN 3 PyXOMOIO KOMOIO.



6.2. Ilpukaaam TecTiB 3 TMCHUILTIHMA:

1. Slka 3 dbopmyn Binmosigae GyHKINT BUXOAIB aBToMaTy Mypa (@i — i-Thil cTaH
aBTOMATY: Xj — 1-TUM BX1JHUN curHai; Qj — BUX1J1 1-TOTO TpUrepa aBTOMATY )
A) ys=Q2X1 v Q3 X2; B) y5=X1 v X2 X3;C) Ys=auX2 vasXs; D) ys = a1 vay;

2. 3aranpHa KimbKicTh BepmuH B ['CA 155. CHiBBIZHOIICHHS OMEPAaTOPHHUX Ta
YMOBHHX BepiivH B rpadi — 4:1 BianmoBinHo. CKUTbKM TPUTEpIB HEOOXITHO IS
peanizarlii perictpa mam’sTi aBTomata Mypa?

A5 B)7 C)6 D)8

3. SIk BU3HAYMTH TICPEIIOBHCHHS IIPW BUKOHAHHI JIOJaBaHHS YHCE]l B 3BOPOTHHX
Kojax?
4. BukoHaTy MiHIMI3aiio JTOriyHol GyHKIIT y =ac vcb vbd vabd.

5. B aBromari Mypa 147 craniB. Bu3HaunTu MiHIMaQJIbHY KUIBKICTh TPUTEPIB, 110

HEOOX1/IH1 JIs peaizallli aBTomara:
A)5 B)7 C)6 D) 8

6. B aBromari Mim 14 craniB. BuzHauuTu MiHIManpHy KUIBKICTh TPUTEPIB, LIO
HEOOX1H1 JJId peani3alii aBToMaTa Ipu BUKOPUCTAaHH] YHITAPHOTO KOyBaHHS:

A)4 B)8 C) 14 D) 28

7. Onepanau A=1.010 Ta B=1.101 3amani y 380potHOMY KOJ1. Bukonatu A-B 3a
JIOTIOMOTO}0 3BOPOTHOTO KOJY.

8. B pesynbrari noriuHoi oreparii Haj aBiMikoBuMH 3MIHHEMH X=(0 Ta Y=I
oTpuMaHo pe3ynbrat Z=0. SKy noriyny onepailito 0yja0 BUKOHAHO?

A) onepayis "ABO”;  B) onepayis ’I”; C) onepayis "HI;

D ) nemace npasunvhoi 8ionogioi.

9. B xoMipKy mam’Ti, 0 3aiiMa€e OJWH OAWT, 3aMMCAHO IJIe JOJATHE YUCIIO
M<64. Sk 3MiHUTBCS 3HaUYE€HHS M, SIKI1I0 HOTO BMICT 3CYHYTH Ha 1 01T JiBOpYyY.
A) s0invuumocs na 1, B) smenwumocs y 2 pasu;
C) s6invwumocs y 2 pasu; D) sbinvuumscs y 4 pasu.

10. Bukonaru neperBopeHHs yncia 36,47 3 BICIMKOBO1 CHCTEMH YHCIICHHS B 16-
pUYHY.

A) F0,9C; B)F0,93; C)IE9C: D) IE93;.

11. Ckinbku nudp HEOOX1THO 3amucaTH B IPOOOBIN YacTUHI 16-pUIHOTO YHUCIA,
100 TOYHICTh MOJAHHS IOTO YMCJIA B JECATKOBIA CHCTEMI YMCIIEHHS Oyja He

axuae 1/100.
A)1; B) 2; C) 3; D) 4;.



7. Metoay HaAaBUYAHHSA

BukonanHs nmaGopaTopHUX poOOIT 3 BHUKOPUCTAHHSIM HAOYHUX TEXHIYHHMX
3ac001B HaBYaHHS Y BUTJISAA1 HaBYanbHO-J1abopaTopHoro ctenaa LOGIC ta cuctrem
MOJICJTFOBaHHSI 3a JIONMOMOTOK0 1H)KCHEPHHMX TMaKeTIB MPOEKTYBaHHSA IU(POBUX
IPUCTPOIB; BUKOHAHHS 1HMB1IyaJIbHUX HaBYAJIbHO-IOCTITHUX 3aB/IaHb.

8. ®dopMH KOHTPOJIIO
CucreMaTHYHUN KOHTPOJIb 32 CAaMOCTIMHOIO POOOTOIO CTYJEHTIB 1 SKICTIO
3aCBO€HHS] HUMH IMOTOYHOTO HAaBYAJIBHOTO MaTepiaiy:
- Ha J7a00paTOpHUX poOOOTAX TUIAXOM TIEPEBIPKHA TIATOTOBKH 10
BUKOHAHHS pOOOTH;
- poOOTY HaJ IHAUBIAYATLHIUMH 3aBAAHHIMHU 10 TaOOPATOPHUX POOIT;
- BUBUCHHS JITEpaTypH, 1[0 PEKOMEH/IyBaIacs, Ta KOHCIIEKTY JISKIIiii;
- o(hopMIIEHHSI 3BITIB PO BUKOHAHHS JTJAOOPATOPHUM POOOTaM.
[ToTo4yHMi1 KOHTPOJIb 3HaHb CTYAECHTIB IPOBOJUTHCS:
- Ha 1abopaTopHUX POOOTaX OILIHIOETHCS MIATOTOBKA A0 poOOTH, 0OCsAT ii
BUKOHAHHSI, pE3YJIbTaTH 3aXUCTY 3BITY;
- Ha JICKIIMHUX 3aHATTSIX BUKOHYETHCS BUOIPKOBE ONMUTYBAHHS CTY/ICHTIB;
- LUIAXOM TIPOBEJECHHS MOJAYJIbHUX KOHTPOJIIB 3HaHb CTYACHTIB Ta
BUCTABJICHHSI PEUTMHIOBUX OILIIHOK 3HaHb CTYJIEHTIB MO YCIM BHJAaM
3aHATb.

9. Po3mnoain 6aiB, AKi OTPUMYIOTH CTYAE€HTH
OuiHioBaHHSI 3HaHb CTyJeHTa B1aOyBaeTbcsa 3a 100-0anpHOIO MIKANOK 1
MEePEBOJIUTHCS B HAIIOHAIBHI OLIIHKU 3T1IHO 3 Ta0i.1 «llonoxkeHHs nmpo ex3ameHu
ta 3aimiku y HYBill Ykpainu» (Haka3 npo yBeaeHHsa B Aito Big 27.12.2019p. Ne
1371):

PeiiTunr 3100yBaua Ouinka HalioHAJILHA 32 Pe3YJIbTATH CKJIAJAHHS eK3aMeHiB
BHIIOI OCBIiTH, 02711 3aJTiKiB
Ex3amen 3anik
90-100 BigminHO 3apaxoBaHO
74-89 Jo0Ope
60-73 3a10BIILHO
0-59 HE3a0BIIBHO HE 3apax0OBaHO

JI71st BU3HAUEHHS PEUTUHTY CTYACHTA 13 3aCBOEHHS AUCHUILTIHU R ¢ (10 100
OaiB) oaep>kaHuit pedTUHr 3 atectallii Rar (10 30 6amiB) qogaeThest 10 pEUTUHTY
CTYyJIeHTa 3 HaB4YaJIbHOI po0oTH Ryp (110 70 6aniB): R yuc=Rpp+Rar.
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