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JaraJibHi NOJIOKEHHSA

Berynuuii GaxoBuii icnuT AN BCTYIy HA HABYaHHA JUIA 37100yTTA CTYNEHs
BUILIOT OCBITH «Mmarictp» 3a cnemiaibHicTiO F6 «IHdopmaiiiinl cucremu Ta
texHosoriin, OIINl «ludopmaiiiiini CHCTEMH Ta TEXHOJNOTI» TPOBOAUTHCS
MPUIMMAJIBHOKO KOMICIEK0 XMETBHULIBKOTO HAL[IOHAJIBHOTO YHIBEPCHTETY.

[Tix yac BMKOHAHHA 3aBJAaHHSA NEPEBIPAIOTHCA 3HAHHA, BMIHHA Ta HaBUYKH
CTYJAEHTIB IIOJ0 PpO3B’SA3aHHA TEBHMX 3aBJaHb 3 KOMIT FOTEPHOI JIOTIKH,
MOJETIOBAHHSA CHUCTEM, CHCTEMHOIO MpOrpaMHOro 3abe3rneyeHHs, KOMIT IOTEPHHX
CHCTEM Ta MEPEK, CMApT-TEXHOJIOTT Ta [HTEpHETY peyeH.

Mera BcTynmHOro (axoBOoro iCHMTy MOJAra€ y MepeBipul 34aTHOCTI 10
omanyBaHas OIINl  «Iudopmariini  cucTEMH Ta  TEXHOJOrD»  Apyroro
(MaricTepchbKoro) piBHS BHIIOI OCBITH HAa OCHOBI 3400yTHX paHiile
KOMITIETEHTHOCTEH.

Texnouoris npoBeeHHA BCTYNHOIO (paxoBoro iCuTy

Berynumii  icnut  (BCTynHe BMIPOOYBaHHs) TNPOBOAMTLECA Y (opmi
TECTYBAHHA 13 KOMIT IOTEPHOKO OOpoOKoK pesyasrariB. CucreMa mNpOBEACHHS
BCTYMHHX ICITUTIB € OPUIiHAJIBHOK po3pobkoro XHY 1 3axuiieHa cBi0LTBOM PO
aBTropcbke npaBo Ne 39534 Bix 08.08.2011 p. Bona po3poOneHa Ha miacTaBl TaKKX
NOKyMEHTIB: 3akoHy Ykpainu «llpo Buury ocity», «llomoxkeHns npo npuiMaibHy
koMmiciilo XHY», [lopsaaky npuiioMy 10 BHIIMX HaBYAJIbHMUX 3aKJaAIB YKpaiHU Ta
[TpaBun npuiiomy 10 XMEIBHULIBKOTO HALIIOHAJIBHOIO YHIBEPCUTETY.

OCHOBHI1 MOJIOKEHHA CHUCTEMHM TECTYBAHHA 13 KOMIT OTEPHOK 00pOOKOIO
pe3y/bTaTIB BUKJIAACH1 HWKYE. ba3u JaHMX TECTOBUX 3aBIaHb CTBOPKOKOTHCA s
BCIX IAMCLMIUIIH, 3 AKHX IPOBOAWUTHCA TECTYBAHHA, LIOPIYHO IOMOBHIOKOTHCA 1
B/I0 CKOHAJTKOKOTHCHA.

ba3su naHux TECTOBHMX 3aBJaHb a00 HaBYajbHI NPOrpamMu, 3a AKUMH BOHH
CTBOPEHI, € BIAKPUTUMH. YHIBEPCUTET LIOPIYHO OMPUIIIOAHIOE iX Y ManepoBOMY
a00 B €JICKTPOHHOMY BHIJISII.

BianoBigaapHICTh 3a 3MICT 1 AKICTh TECTOBMX 3aB/JiaHb IOKJIAJAETHCA Ha
NOJIOBY MPEAMETHOI KOMICII.

Ex3ameHaulitHuii OUIET MOXKE MICTUTH TECTOB1 3aBAaHHA OJHOro abo
pPI3HMX PpIBHIB CKiaaaHocTi. Jlna asromatusoBaHoro ¢opmyBaHHs OiIeTiB
BHKOPHUCTOBYIOTH KOMIUIEKC KOMIT FOTEPHHUX MPOrpaM, ki KOMIOHYKOTh 0a3u JJaHUX

TECTOBUX 3aBJaHb 3 KOXKHOI AMCLMIUIIHM, (OpMYIOTH €K3aMeHaLlliHI OuleTH 3a
JI0ONOMOTOK0 BUITAKOBOI BUOIPKH Ta PO3APYKOBYIOTH iX.



Ex3aMeHauiiini OuleTH, 1m0 BKJIKOYAKOTh TECTOBI 3aBAaHHA, QOPMYIOTH 1
TUPAXKYIOTh KOMIT IOTEPHHMH 3ac00aMu nepes noyaTkom tectysaHHs. CpopMoBaHi
OiJIETH 3aCBIIYYIOTHCS MEYATKOK NMPUIMAIbHOI KOMICII.

Homep KOXKHOIO ek3ameHalliiHoro Ouiera 301racThcs 3 HOMEPOM TajlOHA
BIAMOBIJIEH, AKHHM J0AETHCA A0 HBOTO.

Oprasizalis aBTOMaTH30BaHOTO (JOPMYBAHHA KOMIUICKTY €K3aMEHALIIMHKMX
OUIETIB 10 BCTYMHMX ICIIMTIB, KOHTPOJIb 32 HUM TMOKJIQZIA€ThCA HA BIAMOBIAAJIBHOTO
cekperaps IIpuiiManbHO1T KOMICIT @00 HOT0 3aCTYITHHKA.

TecTyBaHHA NPOBOAMTHCA BIAMOBILAHO 0 PO3KJIAAy B ayAMTOPLAX, IO
o0s1aiHaH1 HEOOXITHUMHM TEXHIYHUMH 3aC00aMHu.

[Iponyck  BCTYNHMKIB A0  ayAWTOpili  TECTyBaHHA  TNPOBOAUTH
gianosinanpHuii cekperap 1K Tta #ioro 3actynuuku. [Ipu ubomy nepeBipseThCs
[1aCIIOpT T4 MEPENyCTKa, y AKiii BKazaHa 0coba BCTYIMHUKA, 1aTa 1 4ac TECTyBaHHA.

KoxxHMii y4aCHMK TECTYBaHHS BUTAIYE HOMEp, SAKUM BKa3zy€e MOro MICLE B
ayauTopii. Bei Miciig 3a cTolaMu NpOHYMEPOBAaHI.

B aynuropii TecTyBaHHSA JO3BOJIAETHCA TPHCYTHICTH T'POMAICHKHMX
criocTepira4yiB (0aTbKIB BCTYITHHUKIB).

BerynHukaM BHMIAKOTBCS THUTYJIBHI JIMCTH 1 TPOBOAMTHCA PO3 ACHEHHS
1010 1X 3aNOBHEHHA.

[Ticns po3MIMIEHHA YYaCHHMKIB TECTYBAaHHA B ayAMTOpli BCTYITHUKH
0COOHMCTO BUOMPAIOTH €K3aMeHalliifH1 OUIeTH, 110 PO3KJIaJACHI Ha CTOJII.

[Ticns oTpuMaHHA €K3aMeHAlIMHUX OLIETIB BCTYNMHHKH MNPALIOIOTh HAJ
pO3B’A3KOM 3aB/IaHb MPOTATOM BCTAHOBJIEHOTO 4acy.

TanoHn BIANOBIACH HANAKOTHCA KOKHOMY BCTYIMHHKY B OJHOMY
ek3eMIuipl. 3a00pOHAETBCA BHAAYa BCTYMHUKY Jpyroro TtajoHa. laJioH
BIATIOBIACH 3arOBHIOETHCA BCTYIMHMKOM BIAMOBIAHO 10 PO3 ACHEHHA WIOAO iX
3aIMOBHEHHA.

[Ticna 3akiHYeHHA poOOTH Haa Tectamu, abo 100IraHHA 10 KIHLA 4acy,
BIJIBEICHONO HA TECTYBAHHA, BCTYNMHMKH 3Jal0Th IMANUCAHI poOOTH pa3oMm 3

TaJIOHAMU BUINOBIACH, fAKI [0 TOYaTKy CKaHyBaHHS 3HAXOAAThCA Ha CTOJI
€K3aMEeHaTopa.

CkaHyBaHHA TaJIOHIB BIAMNOBIACH NMOYMHAETHCA Mmiciaa 3aa4i poOiT BCima
BCTYIMHUKaMM Yy iX mnpucyTHOCTI. [Ipouec CkaHyBaHHA TaJIOHIB BUINOBIACH
NEMOHCTPYETHCA 3a JJOTIOMOIOKO MPOECKTOPY Ha BEJIMKOMY €KpaHI.

[licns 3aKkiHYeHHS CKaHYBaHHA Ta KOMM'IOTEPHOI OOpOOKM TaIOHIB
BIATIOBIACH pE3yJbTaTH TECTYBAHHA JEMOHCTPYIOTHCS Ha €KpaHi y BHIVIAI
€K3aMEHALIHHOT BIAOMOCTI, B sAKIH BIIACYTHI MNpi3BHILA BCTYNHHKIB, @ € JIHIIE
HOMEpP €K3aMeHaulIHHoro ounera. Jlanl nepcoHas NMPUUMAaiIbHOT KOMICIi BHOCHTH B
KOMIT IOTEp 1H(OpMALII0O NP0 BIAMOBIAHICTE HOMEpA €K3aMeHauiiHoro Oinera



Mpi3BUINY BCTYNHMKA. Ha ekpaHi JAeMOHCTPYEThCA €K3aMeHallifiHa BIAOMICTH 3
Mpi3BHIIAMA BCTYIHMKIB, AKa PO3APYKOBYETBHCA 1 3aBIPAETHCA BUINOBIAANIBHUM
CeKpeTapeM NpUiMajIbHO1 KOMICII.

Kputepii OLIHIOBaHHS BCTYMHHMX ICIIMTIB 3aTBEPIKYIOTHCS Ha 3acCiIaHHI
[TpuiimasibHO1 KoMicCii Ta HAaBOAATHCA B 10AaTKy 10 [IpaBun npuiomy.

[Mepeik OCBITHIX KOMIMOHEHTIB (HABYAJbHHX AHCHHILIIN), HA 043 AKHX
CKJIANAETHCH ICHUT

1 Komm’rorepHa Jiorika

Bubip cucTeMH YMCICHHS JUIA NpeacTaBiieHHs 1HGopmaini. IlepeBeneHHs
yucoBoi iH(opMalii 3 oaHIEl MO3UIIIHHOT CHCTEMH YMCICHHA B iHuIY. [IBikKoBa
apudmerrka. CHCTEMH YHCIEHHS Ui npeacTaBieHHs iHpopmauii. Andasit. Bara
uudpu. OcHoBa cucTeMH YMciaeHHs. Jlo1aBaHHs, BIAHIMAHHSA, MHOXKECHHS, JIUICHHS
JIBINKOBHUX YHCEJL.

HaiinpocTimni €KBiBaJI€HTHI NepeTBOpeHHA. [IOHATTA €/IEeMEHTIB, BY3JIB 1
NMPUCTPOIB KOMITIOTEPHOI cxeMoTexHikd. [loHATTs ¥ BiacTuBOCTI 1H(OpMaLLi.
AHAJIOroBl Ta JUCKpeTHI curHaiad. Jluckperusanisa iHdpopmauii. 3arajibHl MOHATTA
1M POBOr0 aBTOMATY Ta AJITOPUTMY.

Onepanau. @opmasibHI NpaBuiia ABIMKOBOI apupmeTuky. JlogaBaHHsA YHCEN
3 (PIKCOBAHOK) KOMOK Ha JBIMKOBMX Cymartopax. [IBIMKOBHi CymMaTop MpsAaMOro
kony (JICIIK). JIBiiikoBuii cymarop oOepHeHoro koay (JICOK). JlBiiikoBuit
cymarop aomarkoBoro koay (ACAK). MoaudikoBani koau. Yorupu MeETOaH
MHOXXEHHA JBIMKOBUX uHcCeJl. CTPYKTYpHI CXE€MH  TNPHUCTPOIB MHOMKECHHA.
[Ipuxknaau mHoxkeHHs Ha JICJAK aad  ywmcen 3 pisHUMH 3HakaMu. [IpuCKOpeHHs
orniepaiilii MHOXKEHHA. MaTpyuuHI METOM MHOXEHHA. MeToau AUICHHS ABIMKOBHX
yuces. MHoxxeHHs 4yucen 3 (ikcoBaHo komow Ha JICIIK. MuoxeHHs uyucen,
npeacTaBieHuX y ¢opmi 3 (PIKCOBaHOW KOMOK, Ha JABIMKOBUX CymaTopax
AOJATKOBOIO Ta 00EpHEHOro Koay. Teopema npo MHOMXKEHHS YHUCEN B JOJATKOBUX
kopax. IlIkuibHuiA anroput™m JUIEHHA. AJITOPUTM JIUIEHHS 3 BIJIHOBJICHHSAM
3aJIMIIKY. ANropyaT™ AUICHHA O€3 BIAHOBJICHHA 3aJMuuKy. Peanizauia aJropurmis
auteHHa Ha JICOK 1 JICJIK. JlineHHs 4uMces 3 OTPMMAaHHAM YaCTKH B NMPAMOMY |
00EpHEHOMY KOoJaX. MeToau NpUCKOPEHH onepaiii AUICHHA.

Uucna 3 (IKCOBAHOK 1 IUIABAKOYOK KOMOK. MacmraOHuili koediiieHT.
[lopsaonok umcna. Dopmu mnpencrasieHHs 1 3arucy uucen. [lpeacraBnenus
BIA'€MHUX 4MCel. ABTOMaTHe 300pakeHHs uucia. Mantuca yucna. HopmanbHa
¢opma uucsia. HopmanizoBane yucno. [Ipsamuii, o0epHEHHUI 1 10AATKOBHI KOIHU.



Hopmanizauis. BupiBHioBaHHs MOpsAKiB. MeTOIM NPUCKOPEHHA 01aBAHHA.
OcoBIMBOCTI MHOJKEHHS YMCEJ, MPEACTABICHHX Y (OpMI 3 TUIABAIOYOI0 KOMOIO.
PospsiaHa ciTka. [TepernoBHEHHs PO3PAAHOI CITKH. Oco0MBOCTI J10/1aBaHHA YHCEII,
npeAcTaBlieHuX y (OpMi 3 IUIaBalyol0 KOMOIO. [TpocTuii 3cyB. MoaudikoBaHuH
3cyB. JliNeHHsA 4uces, NPeICTaBICHUX Yy dbopmi 3 mIaBar4oK0 KOMOKX. OTpHMaHHA
MAHTHUCH pe3yibraty. OTpuMaHHA NOPAIKY pe3ybTaty. [TpuKnaau AUICHHS YKCel
Ha JBIMKOBUX CyMaTopax.

OcHoOBHI monaTTs anre6pu noriku. Jloriuni QyHkuii. 3aKOHH Ta aKCIOMM
anrebpu noriku. Jus'tonktusHa (JIHD) Ta kou’oakueHa (KH®) HOpManbHI
dopmu. Jlockonani koH'toHkTHBHA (JIKH®D) T2 mu3'rorkTiBHa (JIJIH®) HopMaibHI
dhopmu. DyHKIIOHATBHO NOBHA CHCTEMHU OYJIEBUX GyHKLI.

MoctanoBka 3anayi minimizamii B wiaci JJH®. Meron Kaaitna. Meton
Kpaiina - Mak-Knacki. Ta6muuso-rpadiuni Metoad. MiHiMI3alis KOH IOHKTHBHHX
HopMaJbHUX (popM. MiHIMI3allis YaCTKOBO BU3HAYCHHX OynieBux QyHKLIIN.

[MocTaHOBKa 3a1ay aHamizy Ta cuHTe3y KomOiHawiiinux cxem (KC).
KaHOHIYHMI METO CHHTE3y KOMOIHALIIHUX cXeM. THIIOBI CXeMH.

OCHOBHI TMOHATTA i BM3HA4YeHHA Teopii aGCTpakTHHX aBromaTis. Mull Ta
Mypa, C-apromar. Crnoco0u onmcy aBTOMATiB. AOCTpaKTHHH Ta CTPYKTYPHHH
apToMaTh. KaHoHiuHuMii MeToa cTpykTypHOro cuntesy LIA. Enemenraphi uudposi
ABTOMATH 3 NaM'STTIO (TPUITEPHI NPUCTPOi) Ta iXHI BJACTHBOCTI.

[IpuHUMIT  MIKpOMPOrpaMHOro kepysaHHs. llonaTrs onepauliHuX Ta
kepyrounx asromatiB (OA 1 KA). Crnocobu onucy QJITOPUTMIB 1 MIKPOIIPOrpam.
Cunre3 Mikponporpamuux asromarie (Mim ta Mypa) 3a rpad-cxeMoro
aJITOPUTMY .

Jloriuni enementn. Tpurepu. Onepauiiini enement. Llnnu. JIMHIBHHKH,
Perictpu. [TIndpatopwu. Jlemmdparopwu. [{udposwuii KOMIIapaTop.
My IbTUIUIEKCOPH. JleMy b TUIUIEKCOPH. CymMarTopu. Hamniscymaropw.
Apudmeruko-noriuni npuctpoi (AJIIT). MIKpOKOHTPOJIEPH. MIKpOIpPOLIECOPH.
OHOKpUCTANBHI MiKpoKoMITIoTepu. [IporpamoBaHi JIOT14HI IHTErpAJIbHI CXEMH
(TUIIC).

CrUCcOK PEKOMEHI0BAHO1 JIITEPATyPH

1. Xa6in B. I, Bepba O. A. Komm’rorepHa Jorika : HaB4. MOCIOH. A
3n00yBayie ctynens 6akanaspa. — Kuis: KIII im. Irops Cikopebkoro, 2022. — 52 c.

2. Taciuuuk B. B. Jlynenko C. A., T €. B. Komn’rorepna Jiorika. HaBuyanpHUH
nociouuk. — Kuis: Computing, 2021. — 354 c.

2 MoaemoBaHHS CUCTEM



Knacuikauis cucreM. TToHATTS MOACIII. BnactuBocTi Mozeneit. Cuctems 1

monesi. Knacudikaiis. OCHOBHI MOHATTA Ta BU3HAYCHHS teopii cuctem. PyHKIIi
mozei. Knacudikatis Ta criocoOH npeACTaBICHHA mojeneil. CTpyKTypa MOJENICH.
Bubip MeToay MOJCIIOBAHHA. CTpyKTypHO-(QYyHKIIOHAbHE T4 IMITAL(IF{HE
mozemoBaHHa. KoOMITIOTEPHE MOACTIOBAHHA. MaremMaTu4yHe  MOJICJIIOBAHHA.
Orisia METOIB MOJIE/IOBAHHS: aHAIITHUYHE, YHCE/IbHE, iMiTaLlli{HE, CTATHCTUYHE,
HaTypHE.

AnroputMu. [IOHATTA QJIFOPUTMY. AnropuT™miuni  cTpaterii. AHani3
anroput™iB. [lapaMeTpu, 1m0 XapakTePH3YIOTh poboTy aNropuT™My. ACHUMIIOTHKA
pocTy 4acy poOOTH aJIrOPUTMY.

Moe/IOBaHHS BUNAAKOBHX BeTWYMH. O3HAYCHHS BUIMAJKOBO1 BEJIMYUHU Ta
ii 3akoHy po3moziny. OCHOBHI 3aKOHHM PO3MOAUTY JAMCKPETHHX Ta HENCPEPBHHMX
BUMAIKOBMX BeJMYMH. BnactuBocTi (yHKLII pO3MOALTY BHUIAAKOBOI BEIMYHHH.
YucaoBi XapaKTEPUCTHKH BHMAJAKOBMX BEJIHYMH. | €HEPATOPH BUIAZKOBHX HHCCIL
MoaenoBaHHA CUCTEMHU BUIAIKOBUX BEJIHYMH.

CyTHICTh YHCENbHHX METO/IB. 3arajibHi  MOHATTA. XapaKTePUCTUKH
yncensHuX MetoniB. IloxuOka po3p's3ky. IloxuwOka OKpyrJieHHA Y X0zl
pO3paxyHKiB Ha KOMITIOTEpl 3 IUIaBalou0i0 Kpamkolo. MareMaTH4YH1 TaKeTH.
MaTeMaTH4Hi MOJIE/I. AHATITHYHHM T4 YHCSTBHUI PO3B A30K.

Heniniiini MHOXMHHI perpeciiiHi Mozaeni. CTaTUCTHYHE MO/JACTIOBAHHA.
[TapHa niHiliHa perpeciiisa moaens. IlapHa HeJliHIMHA perpeciiiHa MOJECIb.
MHOKHMHHA JIiHI}HA perpeciiiHa MOJICb.

MeToay TIPOEKTYBAHHSA IMITALIMHUX MOJEIICH. JIOUUTBbHICTD BUKOPHUCTAHHS
iMiTauiiinoro  MojemoBaHHA. (DOpPMYJIIOBaHHA  MpoOJNEMH  Ta 3MICTOBHA
MOCTAHOBKA 3ajadi. PO3pOOJEHHS  KOHLENTYalbHOI MO [miTaLliHE
MOJIC/TIOBAHHSA. P0O3p06IeHHs CTPYKTYPHOI CXEMH IMITALIIHHOI MOJIEJII Ta OITHCY
byHkuioHyBaHHs. [IporpamHa peaizaiis iMmiTaifiHoi Mozeni. ABTOMATH3ALIA
nporpamyBaHHs. [lepeBipka J0CTOBIPHOCTI 1 MPAaBHJIHOCTI IMITALIIHHUX MOJICJICH.

Knacudikaiis  CHCTeM  MacoBoro  0OCIyroBYBaHHS. [Toka3HUKH
edheKTMBHOCTI CHCTEM MacoBOr0 O0OCTyroBYBaHH. BunaakoBi TmpoLECH B
CHCTEMAX MacoBOro 00CIyroByBaHH#A. | paHW4Hi HMOBIPHOCTI CTaHIB CHCTEMM.
CroxacTuuHe MonemopanHs. ITotoku moaii. I'paHuuHi TeOpeMH TeOpii MOTOKIB.
JIMCKpETHHMII MapKiBCBbKMH MpOLEC 3 HENEPEPBHUM HacoM. JindepeHLianbHI
piHsHHA Kosmoroposa. CrauloHapHHH PEKHM.

Mepesxi Ilerpi. Ilpocti mepexi Ilerpl. DopmajibHE BH3HAYCHHA MCPCK

[Terpi. Po3mitka mepexi Ilerpi. MozemoBaHHA CHCTEM 32 JIONIOMOrOK0 MEPEK
[Tetpi. [Tpuxnaau noGyaoBu mepexi [lerpi.



[cTOpis  INTYYHOrO  IHTEJICKTY. KoHuenTyanbHi 3acagd B raiysi
3aCTOCYBAHHA IUTYYHOIO IHTEJIEKTY. Ba3oBi TMOHATTA INTYYHOrO IHTENEKTY.
Knacudikaits 3a1a4: po3mi3HaHH:A, MPOrHO3YyBaHHA, NIarHOCTHKA, MPOCKTYBaHHH,
MnaHyBaHHA Aii. bionormHi Ta comianbHi Moaeni iHTenekTy. AreHTH. HanpsaMu
MONEMIOBAHHA IUTYYHOrO  iHTenekry: moOyaoBa Mojened  Ha OCHOBI
ncuxodi3ioNoriyHMX JaHWX; MOJC/IIOBAHHA HTEICKTYaJbHOI JIISUIBHOCTI 32
NONIOMOroK  OOYMC/IIOBAJIBHUX  MALIMH; HelipoKiOepHeTHKA. ABTOMATH3aLisA
pO3B’A3aHHA 3a/1a4, 1O BAXKKO (POPMATI3YIOTHCA.

MonemopanHs mamme Ilocta i ThiopuHra. AJrOpUTMIYHO pO3B’A3HI Ta
Hepo3B’sa3Hi npobGnemu. ABromaTd. CyTHICTH aBTOMATHOIO miaxoay. CKiHYEHHI
aBTOMATH. ABTOMATH 3 Mara3MHHOKO nam’ATT0. MalMHu 1hiOpHHIa.

Jloriuna Monesb noaauHs 3HaHb. [101aHHA 3HaHb Y CEMAHTUYHUX MEPCIKAX.
[Tpoaykuiiini Mozeni mojaHHa 3HaHb. [IOHATTA AK €IEMEHT CHCTEMH 3HaHb.
3amaua GopMyBaHHs MOHATH. Mozesl nojaHHs 3HAHb. Tunu 3HaHb: JAE€KJIapaTHBHI
Ta MPOLEAYPHI, EKCTEHCIOHAJIbHI Ta inTencioHanbHi. ITpobieMa po3yMiHHA CEHCY
aK BHSIBJIEHHS 3HAHb 3 JaHMX i curHajiis. HedopmanbHi MOZEI MOJAHHA 3HAHD.
dopmanbHi MO NOAAHHSA 3HAHb.

CNUCOK PEKOMEHI0BAHOI JIITEpaTypH

1 Buxmok 5. 1. MoaemoBaHHs CKJIAIHUX CHCTEM: HaBYaJIbHHMK MOCIOHHUK / 5.
[. Bukmok, P. M. Kamincekuii, B. B.

7 Kucine T. M. MonemoBaHHs CHCTEM : HaB4. MOCIOH. — XMEJIbHHLbKUH :
Bunasn. «I11 MensHuk A. A.», 2021. — 256 c.

3. System Modeling and Analysis: a Practical Approach /Gerrit Muller
University of South-Eastern Norway-NISE, 2021.

4. System Modeling. Guidelines for writing the course paper for full-time

students majoring in 123 — Computer Engineering / T. M. Kysil, M. V. Kapustian.
— Khmelnytskyi : KhNU, 2021. — 48 p.

3 CucTeMHe NporpaMHe 3a0e3neyeHH

IMousTTs npouecy Ta ioro moaens. Konuenuis npouecy. lepapxis Ta CTaH
npouecis. CTBOpEeHHs Ta 3aBepLICHHA npouecy. Peanizauis MPOLIECIB.

Beryn g0 onepauiiiux cucteM. [TIOHATTA Mpo OnepaiiiiiHl CHCTEMH Ta IX
MicIie B 3arajbHiii CTPYKTYpi Komn’otepa. [cTopis onepauiiinux ciucreM. OCHOBHI
byHKIi onepauiifHOi CHCTEMH: PO3IIMPEHHS MONIHBOCTEH KOMIT IOTEpa Ta
KepyBaHHA #oro pecypcamu. IToToku B omepauiiHMX CHCTEMax. [ToHaTTss 1npo
NOTOKM. BHWKOPHCTAaHHA MOTOKiB. MDKIpoLecHa  B3aEMOJIA. [TpuMiITUBH



Ocobmusocti  apxitektypu OC Windows. OO'ekTHa apxirektypa OC
Windows. KoMnoHeHTH pexkumy aapa. KOMIOHEHTH pEKUMY KOPHCTYBa'a.

[TousiTrs daiiooi cucteMu. Dainm Ta ix BJIACTUBOCTI. IMEHyBaHHs (aiiiiB.
Crtpyktypa daitny. Turmm daims. Jloctyn 10 daiinis. Arpubyu daiiny. Karanor.
daiin, BiZOOpaKYBaHI HA AJAPECHUH MPOCTIP nam'ati. Ctpykrypa (ainoBoi
cucremy. Peanmizauis  ¢aiinoBoi cucremu. Peanizaiis daiinis. Peanizaius
KaTaJiorlB.

[cTopuuni Bizomocti npo OC Tumy UNIX. Icropia BunukHeHHs OC Linux.
Moayisna ctpyktypa OC Linux. OnepauiifHi CHCTeMH THITY UNIX. 3aranpHa
apxitektypa cucremu UNIX. CydacHi CHCTEMH UNIX. TpaauuiiHe rmiaHyBaHHS
UNIX.

Knacudikamis 06aratornpouecopHuX CHCTCM. 3aja4yi  TUIAHYBaHHA B
GaraTonpoLECOpHiii cucteMl. baraTtonpouecopHe IlaHyBaHHA | TUIaHYBaHHA
peaJibHOro 4acy. OCHOBHI TOHATTA MPO 3epHUCTICTh CUHXpOHi3aii. [LnanyBaHHs
npouecis. ITnanysauHs noTokiB. OCHOBHI MIAXOAH /0 TUIaHyBaHHA MOTOKIB B
0araTonpoLECOPHUX CUCTEMAX.

Xapakrepucruka OC Windows. IcTopis BHHHKHCHHS. Apxitektypa OC
Windows. [Tpusnauenns npouecopis. OCHOBHI MIXOAH 110 TUIAHYBaHHA MOTOKIB.
Po3iieHHs HaBaHTAXeHHA. bpuraaue raHyBaHHa. [lMHaMI4MHE TUIaHy BaHHS.

[TnanyBaHHA peanbHOro 4Yacy. [TOHATTS Mpo OOYMCICHHS PEaJbHOrO 4acy.
XapakTepUCTHKH ONEpallifHUX CHUCTEM PpeanbHOro Hacy. [InanyBanHs 3
rpaHHYHUMH TepMiHaMH. YacTOTHO-MOHOTOHHE IUJIAHYBaHHA.

Tennenuii y npoexkrysandi OC. Po3poOka inrepdeiicy OC. llapapurmu.
Peamizamis OC. Oco6:mmsocti npoekrysanns OC. [IlocraHoBka —3ajavl
npoexktyBaHHs OC. [IpuyuHy yCKIaJHEHHA MPOCKTY BaHHS OC.
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4 Kommn’IoTepHi CHCTEMH Ta MEPEXi

OCHOBHI TOHSATTA TAa BU3HAYEHHA KOMIT'IOTEPHUX CHCTEeM. [ apBapachka Ta
[IpiHCTOHCHKA apXiTeKTypH. KOMITIOTEpHI CHCTEMH KIiacy SIMD (OKMZ).
BextopHi i BekTropHo-koHBeepHi KC. Marpu4Hi 0OUKCITIOBANIBHI cHcTeMU. Mozeii
MAaCHBIB TPOLIECOPIB: MPOLIECOPHUI €IEMEHT-NPOLICCOPHUH EIEMEHT, TpPOLECOp-
nam’aTh. APXiTEKTypa MaTPUYHHX KOMIT FOTEPHHX CHCTCM. KoM 10TepH1 CUCTEMH
HETPAAMLIIIHOI apXiTEeKTypU: acoLiaTHBHI Ta cucToiyHl. KoM’ loTepH1 CUCTEMHM
kiacy MIMD. Apxitektypu SMP. Apxitektypa 3 0araTornopToOBOI0 IaM ATTHO.
Knactepui oGumcmoBanbHi cucremn. Krnacu@ikauis apXITEKTypH KIaCTePHHX
cicteM. Tononorii knacrepiB. Grid cucremu. HaifiHiCTh KOMIT IOTEPHUX CHCTEM,
RAID macuBu.

BGynoBaHi cHCTEMH Ta iX XapakTepuCTHKH. (CHMCTEMH KepyBaHHA Ta
BOyoBani cuctemu. Cucremu Ge3 Ta i3 3BOPOTHIM 3B’A3KOM. XapakTepUCTHKH
BOyaoBaHoi cucteMu. CTpykTypa BOYJIOBaHHX CHCTEM. AmnapaTHa Ta InporpamMHa
cknanosa. 3abesneuenns yHkuioHanbHOCTI BOyA0oBaHMX cucteM. Knacudikaiid 1
CTPYKTypa MIKPOKOHTpOJiepiB. Mojy/ibHa —OpraHi3aiis MIKPOKOHTPOJIEPIB.
[TporiecopHe AAPO MIKPOKOHTPOJIepa. KOMIIOHEHTH MIKpPOKOHTPOJIEPIB.

[Monstrs [HTEepHETY peyeii Ta kibepdiznunux cucteM. OCHOBHI BU3HAYEHHS
Ta y3arajJibHeHa apXiTeKTypa KiOep(dI3uiHUX CHCTEM. BiacTHBOCTI Ta BUMOTH 10
Ki0ep(hi3UUHUX CUCTEM.

OnHonnaTHi Komm'totepHi cuctemu, Raspberry Pi. Inrepdeiic GPIO,
nporpaMyBaHHs 3a1ay KepyBaHHA i3 BMKOPUCTAHHAM JaBaylB Ta BUKOHABYMX
Mexani3mis Ha Python y Raspberry Pi1.

3arajbHi BJACTHBOCTI MPOrpPaAMOBaHMX JIOTIYHMX KOHTpoJsepiB. CTpyKTypa

KOHTpOJepiB. THNM TNPOrpamMOBaHHX JIOTIYHHUX KOHTPOJEPIB. PobGounii UMK
BUKOHAHHSA NMPOrpaMH KOPHUCTYBava.



[MoHsTTS JIOKAJIBHOT KOMITIOTEepHOi Mepexi. 3B'a30K point o point.
HaiinpocTinimii BUMAA0K B3aEMOAIT JBOX KOMI'IOTEPIB. 30MKESHHA JIOKAIbHHX |

r106anbHUX Mepesk. Tomosoris (i3HYHMX 3B'A3KIB. Azpecaiiisi By3JliB MEPEKI.
KomyTaiis ¥ MyJIbTHIUICKCY BAHHA. KomyTawuis KaHajmiB i KOMYyTaLls MaKeTIB.
Ethernet — NPUKJIaA CTAHAAPTHOI TEXHOJIOTI komyTalii makeris. llpotokoun,
inTepdeiic, CTEK MPOTOKONIB. BiakpuTi CHCTEMH it momens OSI. 3arajibHa
xapakrepucTtika wmozaem  OSL TpancnoprHuii piBeHb. (CeaHCOBUH PIBEHBb.
[IpenctaBHMLbKMA piBeHb. DI3UYHHH PIBEHb. KananpHuii piBeHb. MepeKHUM
pigens. Ilpuknaguuii  pisens. Crek  TCP/P. BararopiBHeBMii  MIAXIIL.
JIeKOMITO3HLIIA 3aBJaHHA MEPEXKHO] gzaemoii. Twunu JiiHiH 3B'a3Ky. CepeaoBHILE
nepenadi indopmauii. ITpoBiani niHIT 3B'A3KY. KabenpHl JIiHII: Kpy4eHa Tapu,
KoaKciaTpHUil Kabeb, BOJOKOHHO-ONTHYHMIA KabeJib. AnapaTypu nepeaayl JaHUX.
BnacTUBOCTI MPOTOKOJIIB KAHAJIBHOTO piBHA.

PiBeHp MepexKHHMX iHTep@eiciB. 3arajbHa XapaKTCpHUCTHKA MPOTOKOJIIB
NOKaTbHMX Mepex. CTaHaapTHa TOMOJNOris ¥ MOJAUNOBAHE CEPEAOBHIIC.
Crpykrypa cranzaptis IEEE 802.x. lipoTokon LLC. Tpu Tunu npoueayp piBHA
LLC. Crpykrypa kaapis LLC i npouexypa LLC2. Mepexi BiiitiB. Mepexi
kammycis. Mepexi MacmiTady MmiAnpUeMCTBA.

Anpecauis B IP mepexax. Ilporokon IP. BukopucTanHi Macok IpH [P -
anpecauii. Turnu aapec B [P - mepexax. POpMH 3aMHCy [P anpecu. Knacu IP-
anpec. OcoOmusi IP- ampecu. llenTpanisoBaHui posnoain IP - anpec.
ABTOMaTH3allia npusHaueHHs IP- aapec. MapkepHuii J0CTYN 10 MOALTIOBAHOIO
cepenosuma. Texuosoris Ethernet 31 WIBHAKICTIO nepenaui aanux ao 10 Moir/c,
100 M6it/c Ta 1000 Moit/c. Meroa noctyny CMDA/CD. MAC - aapecu. ETanu
NOCTYNY [0 CepeoBUILA. BHHMKHEHHA KOMi3id. Yac mo/BiiHOro oGopoty U
po3mi3HaBaHHA Konizii. Dopmartu Kaapis TexHosorii Ethernet. Kanp 802.3/LLC.
Kanp Raw 802.3/Novel 802.3. Kanp Ethernet DIX/Ethernet II. Kanp Ethernet
SNAP.Cneundikauis isuunoro cepenopuma Ethernet. Cranaaptu 10Base-3,
10Base-2, 10Base-T, 100Base-FX, 100Base-TX, 100Base-T4, 1000 Base-T.
CranaapTi onToBosiokoHHo# mepexi Ethernet. Jlomen komi3ii. Gigabit Ethernet.

@inpTpallis MAKeTiB 3a JOMOMOrOK MaplupyTH3aTOpIB. Knacudikauis
MapIupyTH3aTopiB 1o o6nacTax 3actocyBaHHi. Komyraropn 3-ro piBHA 13
KJIACHYHOK MapupyTusauicro. MapmpyTtusatopd. @yHKUIOHAIbHA MOAECIb
mapuipyTusatopa. OcHoBHI QyHKLIT MapIIpyTH3aTOPa: PIBEHD iHTepdeicy; pIBEHb
MEPEKHOTO MPOTOKONY; PiBeHb MPOTOKOJIB mappyTusaimii.  JloaaTkosi
hyHKLIOHAIBHI MOK/IMBOCTI MapIIPy TH3aTOPIB.

[Tpotokon SMB s BifganeHoro aoctymy 10 (aims, MPUHTEPIB Ta 1HIIAX
MEpEKEBHX PECYPCIB Ta MIKITPOLIECHOT B3aEMO/III.



MepexeBi KOMyTaTopH. TEXHOJIOriA BIPTYyalbHUX JIOKAJbHHX MCPEK

(VLAN).
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5 Cwmapt-TexHouiorii Ta [HTepHeT peueH

Exocucrema IHtepHery pedeii. TexHOnOrIi, MOKJIaACH!I B OCHOBY PO3BHTKY
[urepuery peueii. EBomowis IntepHery pedeii. OCHOBHI KoHLenli [HTEepHETY
peueii. Ctanzaptu B ramy3i [HtepHery pedeii. IHdpacTpykTypa [HTEpHETY pEeHUEeH.
[TouaTrs KOHTeKCTy. JlaBaui, BHMKOHABYI MEXaHi3MHM, PO3yMHI 00 €KTH Ta
MiKTI0YEHHS. PO3YMHUX 06’ €KkTiB. MeperkHi cTaHaapTH 1 TexHosorii. MepexHui
noctyn ta TexHonorii gpizuunoro pieus loT mepexi: LPWAN, Cellular, Bluetooth
Low Energy (BLE), ZigBee, NFC, RFID, Wifi, Ethernet. Textosorii InTepHeT
pieusa IoT mepexi: IPv6, 6LoWPAN, RPL. TexHonorii NpHKIaIHOro piBas [oT
mepexi: MQTT, AMQP, XMPP.

[Tpo6nemu, no’s3ani 3 mepexamu [oT. [lianasoH. IlpomyckHa 3/1aTHICTb.
CrnioxuBanns enextpoeHeprii. [lepepusuacte miakmoueHHs. CyMiCHICTb. besneka.
CrangaptuzoBaHa apxitektypa Bcecitporo gopymy loT (IoTWF). 3p'asok
M2M. Apxitekrypa loT. ®yukuionanshuii ctek 1oT. Peui - naBaui 1 BUKOHABYI
MexaHi3MH. MepexkHuii piBeHb 3B°s3Ky. PiBeHb 104aTKIB 1 aHAMITHKH. lyMmaH,
nepudepivini npuctpoi Ta xmapa B loT. TymanHl OOYMCIICHHA. [ paHu4HI
o6umcnenns. Pynxuionanshi 6noku ekocucremu loT. Tlpuctpoi IoT. Mepexi.
[Tnardopmu loT. Arenru.

Texnonorii goctynmy a0 loT. BesaporoBi cranzaptd 3B's3ky B lol.
Texnosoris 6e3aporoBoro aoctyny IEEE 802.15.4. ®isuynunii Ta MAC piBHI
[EEE 802.15.4. Tononoris Ta 6e3nexa IEEE 802.15.4. KOHKYpPEHTHI TEXHOJIOTTII.
Texuonoris 6e3aporoBoro noctyny 802.11ah. ®iznunuii Ta MAC pisxi 802.11ah.
Tonosioris Ta Oe3nexka 802.11ah. KoukypentHi texnonorii.  Texuosoris
6ezapotoBoro noctyny LoRaWAN. @izuunuii tTa MAC piBai LoRaWAN.



Tonosoris Ta 6e3neka LoRaWAN. KoHKypeHTHI TexHouorii. MepeKHHil PIBEHb:
oOMexeHi By, oOMexkeni Mepexi, sepeii IP. 6LoWPAN. 3actocysaHis
tpancrnioprHoro mportokony. SCADA. Ananraiis SCADA s [P. ITpoTokoiu
npuknaasoro pisas loT: CoAP ta MQTT.

MeToao0ris npoekTyBanHs [HTepHeTy peueid. Cnieundikaiis MeTH 1 BUMOT.
Cneumbikanis  npouecy. Cneumdikauis ~ MoJenl  NPEAMETHOI o0s1acTI.
Cnewmdikauis inpopmariiinoi Mozeni. Cneuundikauii nocayr. Cneumdikauia loT
piaa. Crneupdikanis (yHKIIOHAIBHOTO TOMAAHHA. Cnemmdikanis onepauiiHoro
MOIAHHA.

[HTerpawis MpUCTPOiB i KomnoHeHTiB. Po3pobnenHs noxartkis. BOyanosana
oGuKcIOBaIbHA Jlorika. BOynoBaHe cucteMHe 00aHanHs. BOy10BaHE CHCTEMHE
nporpamHe 3abesnedeHHs. MIKPOKOHTpoJiepH Ui BOYJOBaHHMX O0OYMCIICHb B
npuctposx loT. Cucremn Ha uinax. byaisensHl O/OKH [oT. PiBH1 loT
apxirektypu. Ilnarpopmu IoT. TIlnardopmu loT sk MPOMDKHE TNPOTrpaMHE
sa6e3neyenns. Crek TexHonorii miatdopmu IoT. Ormax anaparHux miatTgopm
[oT. I'padiuna mosa nporpamysanns IDE XOD. Moa nporpamyBaHH Arduino.

YripaBiiHHA NpoeKTaMu [HTepHeTy peueil. AHAJIITHKA JaHUX Ta JIOMIOMDKHI
ceppici. CTpyKTypoBaHi Ta HecTpykTypoBaHi aaHi. [laui B pyci. /lani B cnoxoi.
Jlani y BuKkopucTaHHi. 3axaui i npobsiemMu aHamiTHKH JaHux loT: maciuTaOyBaHHA
NAHUX, BOJATWIBHICTD [4HHX, OJCp)KaHHA JaHuX. |eHEepyBaHHA JaHHX.
Onepkanns aanux 3 10T ta M2M npucrpois. Baninauis aanux. Kareropizaiis
nauux aus 30epiranua. 36ip moaiii. CxoBuIe NaHUX. YIPaBIIHHA LEHTPOM
00poOKH JaHuX. YTpaBiiHHA cepeepoM. CXOBULIE MPOCTOPOBHX JAHHX.

Xmapsi Texnonorii B [0T. O6uncieHHs 32 0NOMOIoI0 XMapHOi niaTdopmu
s popatkis/mocayr IoT/M2M. Tlapaaurma XmapHux o0uMcieHb. CepBiCH
xMapHux miarpopm. Bipryanizamisa. BnacTuBOCTI Ta mnEpeBard XMapHHX
o6umncneHs. [IpobieMu XMapHUX 004MCIeHb. XMapHi MOZE/I PO3rOPTaHH.

[TpakTune 3actocysanns [0T. IoT y noGyti, indpacTpykTypax, OyaiBisx,
OXOPOHi, MPOMHUCIOBOCTI, MOOYTOBIH TEXHilli, IHIIOMY €JIEKTPOHHOMY O0JIaIHAHHI.
Bumoru 1o noxatkis [oT. Konuenuis inayctpii 4.0. be3neka B IHTepHETI peuei.
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Tabnnus nepeBeaeHHs TecToBHX 6aJtiB (MpaBHJILHHX BiANOBixei) TecTy 3
IHO3eMHOI MOBH Ta daxoBoro icnuTy npu Beryni Ha OC «Maricetp», mo

NpoBOASATECSE B XMeJIbHHUBLKOMY HAUIOHA/ILHOMY YHIBepCHTETI 10 WWIKAJH
100-200

K11pKiCTB ' g Kinekicte - e
T€CTOBUX 0aJIiB TECTOBUX 0aJIiB
IIKAJIOK [IKAJIOK
(mpaBuBHIX 100—200 (IpaBHILHIX 100~200
BIAMOBIAEH )* BIAIIOBIAEH)* |
1-4 | He cxmaneno , 28 151
5 | 100 & 29 | 152
Bt | 104 L | 153
7 1 108 31 154
8 112 32 155
9 115 33 156
10 118 | 34 157
11 121 35 158
12 124 - 36 159
13 127 37 161
14 130 38 163
15 132 39 165
16 134 40 167
17 136 41 169
18 4 138 42 171
19 | 140 43 174
20 142 44 177
21 144 45 180
22 145 46 184
23 146 47 188
24 147 48 192
25 148 49 196
26 149 50 200
27 150

* yc1 Ouietu MicTsaTh 50 nuTans 3 OJHIEIO IIPABHIIBHOIO BIZITOBIJT1O.



