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3araJjibHi MOJIOKEeHHSA

Berynauilt  jogaTkoBUM icMT JUis BCTYIY Ha HaBYaHHSA s 3000yTTA
cTyneHs: noktopa ¢inocodii 3a cremianpHicTIO 123 «Komm’oTepHa 1HXEHEPisn»,
OHII «Komnm’rotepHa iHXEHEpis» MPOBOJUTHCS MPUHUMAIBHOI0  KOMICIEIO
XMEIBHUIIPKOTO HAIlIOHAJIBHOTO YHIBEepcUTETy. BceTymHuil nonaTKoBUN iCHHT
npuU3HauYeHUN I 3700yBadiB BHUINOI OCBITH, K HE MAlOTh JUIUIOMAa Marictpa
(cmeniamicTa) 3a cremianbHicTIO « KoM’ roTepHa 1HXeHepis.

ITig yac BUKOHAHHS 3aBJIaHHS NEPEBIPAIOTHCS 3HAHHS, BMIHHS Ta HaBUYKH
CTYACHTIB LIOJ0 pO3B’sA3aHHS NEBHUX 3aBJaHb 3 Teopli, MPOEKTyBaHHSA Ta
MOJICJIIOBAHHS CIEIIaTi30BaHUX KOMIT IOTEPHUX CHUCTEM, Teopii 1 TEXHOJOTii
IIPOEKTYBAHHS CHEI1al130BaHUX OINEpPalIiHUX CUCTEM, TEeOopli 1 MPOEKTYBaHHS
KOMIT IOTEpHUX Ta KiOep(I3UYHMX CHUCTEM 1 MEpeX, MOJETIOBaHHS CHUCTEM,
CUCTEMHOI 1HXXEHEPIi MPOrPaMHOTo 3a0€3MEUECHHS KOMIT FOTEPHUX CUCTEM.

TexHoJI0Tis1 MPOBEAEHHSI BCTYNHOT0 ()aX0BOI0 icIIUTy

Berynuuii  icnut  (BcTynmHe  BUIIPOOYBAaHHS) MPOBOAUTHCA Y  dopmi
TECTyBaHHS 13 KOMII IOTEpHOI0 OOpoOKoro pe3ynbTaTiB. CHucrema NpOBENEeHHA
BCTYIHUX ICIIUTIB € OPUTIHAIBHOIO po3poOkoro XHY 1 3axuiieHa cBiIoUTBOM PO
aBTopchbke mpaBo Ne 39534 gin 08.08.2011 p. Bona po3po0bieHa Ha mijcTaBl TaKux
JTOKYMEHTIB: 3akoHy Ykpainu «lIpo Buily ocBity», «IlonoxkeHHs npo npuilMalibHy
komicito XHVY», Tlopsanky npuitomy 10 BUIIMX HAaBYAIBHHUX 3aKJaiB YKpaiHU Ta
[TpaBun npuiiomy 10 XMETHHUIILKOTO HAIIOHATLHOTO YHIBEPCUTETY.

OCHOBHI TOJIO)KEHHSI CUCTEMH TECTYBaHHS 13 KOMIT IOTEPHOIO 0OPOOKOIO
pe3ynbTaTiB BUKIIAJCHI HIDKYE. ba3n naHMX TECTOBUX 3aBlaHb CTBOPIOIOTHCS JIs
BCIX JUCIUIUTIH, 3 SIKMX MPOBOAUTHCS TECTYBaHHS, IIOPIYHO MOMOBHIOIOTHCS 1
BIOCKOHAITIOIOTHCS.

ba3u ganmx TecToBMX 3aBHaHb a00 HABYAIbHI MPOTPaMH, 3a SKUMHU BOHU
CTBOPEHI, € BIIKPUTUMU. YHIBEPCUTET MIOPIYHO OMPUWIIOAHIOE iX Yy TANepoOBOMY
a00 B €JIGKTPOHHOMY BUIISIAI.

BiamoBiganpHICTE 3a 3MICT 1 SIKICTh TECTOBMX 3aBIaHb IMOK/IAIACTHLCSA HA
TOJIOBY IIPEMETHOI KOMICII.

Ex3amenamiiuuii Ou1eT MOKE MICTUTH TECTOBI 3aBOaHHS OIHOro aodo
pI3HUX pIBHIB CKJaAHOCTI. [[ns aBromaru3oBaHOro QopMyBaHHSI OILJIeTIB
BHUKOPHCTOBYIOTH KOMIUIEKC KOMIT IOTEPHHUX MPOTPaM, sIKi KOMIIOHYIOTh 0a3u JaHUX
TECTOBUX 3aBIaHb 3 KOXHOI TUCIUIUIIHU, (POPMYIOTh €K3aMeHalliiiHi OieTn 3a
JIOTIOMOT OO0 BUITaJIKOBOT BUOIPKH Ta PO3IPYKOBYIOTh iX.



Ex3ameHnariiini O11€eTH, 10 BKJIIOYAIOTh TECTOBI 3aBAAaHHS, (HOPMYIOTH 1
TUPAXKYIOTh KOMII FOTEPHUMH 3ac00aMu Iiepe]] moyatkoM tectyBaHHa. CpopmoBaHi
O11€TH 3aCBIAIYIOTHCS MTEYATKOK MTPUHMaIbLHOI KOMICI].

Homep koxHOTO ekx3ameHaliiHoro OineTra 30iraeTbcsi 3 HOMEPOM TaJloHA
BIIIOBIJICH, KW JOMAETHCS 10 HBOTO.

Opranizaiiis aBTOMaTU30BaHOTO (POPMYBaHHSI KOMILJIEKTY €K3aMeHaI[liHIX
O1JIeTiB 1O BCTYIMHUX ICIIUTIB, KOHTPOJIb 32 HUM TOKJIAAEThCS Ha BiAMOBIJAIBHOTO
cekperaps [IpuitmanpHOT KOMICIT @00 HOTO 3aCTYITHHKA.

TectyBaHHs NpPOBOAMTHCS BIANOBIAHO A0 PO3KIALy B ayIuTOpisfX, L0
o0J1aiHaH1 HEOOXITHUMH TEXHIYHUMHU 3aCO0aMU.

[Ipomyck ~ BCTYHNHHUKIB 10  ayIUTOpili  TECTyBaHHS  IPOBOAMTH
BianoBigansHuid cexkperap IIK ta #oro 3actynuuku. Ilpu 1pomy mnepeBipsieThCs
MacropT Ta NEPEenycTKa, y sIKiil BkazaHa 0co0a BCTYITHHUKA, JlaTa 1 4ac TeCTyBaHHS.

KoxHuii ydyacCHUK T€CTyBaHHS BUTATYE HOMED, SIKUW BKa3ye HOro MICLE B
ayauTopii. Bei miciig 3a cTonaMu IpOHYMEPOBAHI.

B ayaurtopii TecTyBaHHS J103BOJIIETBCS TPUCYTHICTH TI'POMAJCHKUX
criocTepiradiB (0aThKiB BCTYITHHKIB).

BerynHukam BUAAIOTHCS TUTYJABHI JIUCTH 1 HPOBOIUTHCSA PO3’SICHEHHS
11010 1X 3aIIOBHEHHS.

[licnss  po3MmilIeHHS YYacHUKIB TECTyBaHHS B ayJUTOpii BCTYIHUKH
0Cco0MCTO BUOMPAIOTh €K3aMEHallliHI OUTETH, 1110 pO3KJIaJIeH] Ha CTOJII.

[licnss oTpuMaHHSI €K3aMEHAllfHUX OUIEeTIB BCTYNHUKH MPALIOIOTh Haj
PO3B’SI3KOM 3aBJIaHb MPOTATOM BCTAHOBJIEHOTO Yacy.

Tanonu BiANOBIAEH HaNalOThCAd KOKHOMY BCTYITHUKY B OJIHOMY
eK3eMIUIsIpl. 3a0OpOHSAEThCA BHJAa4Ya BCTYMHHUKY JpPYroro TajoHa. TalioH
BI/IMOBIZICH 3allOBHIOETHCS BCTYITHUKOM BIATIOBIIHO J0 PO3’SICHEHHS IIOAO iX
3alTOBHEHHS.

[Ticnst 3akiH4eHHST poOOTH HAJ TecTaMu, a00 AOOIraHHs 0 KiHLS 4Yacy,
BIIBEJICHOTO HA TECTYyBaHHS, BCTYMHUKH 3/1al0Th MiANHCaHI pOOOTH pa3oM 3
TaJOHAMHU BIAMOBINEH, SKI JO TOYaTKy CKaHyBaHHS 3HAXOISAThCA Ha CTOJI
eK3aMeHaTopa.

CkaHyBaHHS TaJOHIB BIATNOBICH MOYMHAETHCS MICHA 37a4i poOIT BciMma
BCTYIMHUKaMU Yy ix mnpucytHocTi. [Ipoliec ckaHyBaHHS TaJlOHIB BIANOBIAEH
JIEMOHCTPYETHCS 3a JIONIOMOTOIO TIPOEKTOPY Ha BEIHMKOMY €KpaHi.

[licnss 3akiHYEHHS CKaHyBaHHA Ta KOMIT'IOTEPHOI OOpOOKM TaJOHIB
BIJIOBIJIEH pE3y/lbTaTH TECTYBaHHS JEMOHCTPYIOTbCS Ha €KpaHi Yy BUIVISAII
eK3aMEeHallIiHOI BIJOMOCTI, B $IKifl BIJCYTHI Mpi3BUILA BCTYIHUKIB, a € JIMIIE
HOMEp eK3aMeHaliiiHoro Oinera. Jlani mepcoHan mpuiManbHOI KOMICIT BHOCUTH B
KOMIT'I0Tep 1H(OpMAaLil0 Tpo BIANOBIAHICTH HOMEpa €K3aMeHalliHoro Oinera



npi3BUILY BCTyNMHUKAa. Ha expaHi NEeMOHCTpPYeThCS €K3aMEHallliiHa BiJIOMICTH 3
MPI3BUIIAMHA BCTYIHHUKIB, SIKa PO3JPYKOBYETHCS 1 3aBIPSETHCA BIJNOBIIATBHUM
CeKpeTapeM MpUMaIbHOI KOMICI].

Kputepii omiHoBaHHS BCTYNMHHUX ICIHUTIB 3aTBEPKYIOTHCA Ha 3acijiaHHI
[TpuitmanpHOT KOMiCIi Ta HABOAATHCS B AoJaTKy A0 [IpaBun npuitomy.

IlepeJik OCBITHIX KOMIIOHEHTIB (HABYAJbLHUX IMCHUILIIH), HA 0a3i AKUX
CKJIAIAETHCH icmuT

1 Teopisi, MPOEKTYBAHHA Ta MOJICIIIOBAHHS CIIEI1a]II30BAHUX KOMIT FOTEPHUX
CUCTEM

BOynoBani cucremun Ta ix xapaktepuctukd. CHUCTEeMH KepyBaHHA Ta
BOynoBaHi cucteMu. Cuctemu 0e3 Ta 13 3BOPOTHIM 3B SI3KOM. XapaKTEPUCTUKHU
BOynoBaHoi cuctemu. CTpykTypa BOyIOBaHUX CHUCTeM. AmapaTHa Ta MpOrpaMHa
ckiazoBa. 3abe3nedyeHHs PyHKIIIOHATIBHOCTI BOyI0BaHUX cucteM. Kiacudikarris 1
CTPYKTypa MIKpPOKOHTpoOJIepiB. MojynbHa oOprasizaiisi MiKpOKOHTpPOJEPIB.
[IpouiecopHe si1po MiKpoKOHTposiepa. KOMIIOHEHTH MIKpOKOHTPOJIEPIB.

["apBapaceka Ta IlpiHcTOHCBKa apxiTeKTypu. KoM 'roTepHl cucteMu Kiacy
SIMD (OKM[/). Bekropsi 1 BektropHO-koHBeepHI KC. MaTpuuHi 00uncItoBalIbHI
cucteMu. Mojeni MacHuBiB MPOLIECOPIB: MPOLIECOPHUIN €JIEMEHT-NPOIECOPHUI
€JIEMEHT, Mpolecop-naM’ siTh. APXITEKTypa MAaTPUYHHX KOMII FOTEPHUX CHUCTEM.
KoM toTepHi cucTeMu HETPaIUIIMHOI apXITeKTYpPHU: acOlliaTUBHI Ta CHUCTOJIIYHI.
Komm’torepui cucremu kiacy MIMD. Apxitekrypu SMP. Apxitektypa 3
OararonoproBoto mam’sTTi0. Kiactepni obuucmoBanbHi cuctemu. Kiacudikaris
apXITEKTypH KiactepHux cucteM. Tomosorii kinactepiB. Grid cucremu. HaniiHicTh
KoMIl roTepHux cucreM, RAID macusn.

OCHOBHI BU3HA4Y€HHS Ta y3arajibHEHa apXiTeKTypa KiOep(i3UYHUX CHUCTEM.
BnactuBocti Ta BuMoru A0 kibepdizmunux cucrtem. CueHapii po3poOKu
KiOep(hi3uyHNX CUCTEM. ABTOMATH30BaHI CHCTEMH YIPABIIHHS BUPOOHUIITBOM
(Industrial control system). JIBopiBHeBa apxiTekTypa KiOep(i3WYHHUX CHCTEM:
piBeHb By3Ja Ta pIBEHb XMapHOTO CepeaoBUIa. XapaKTEPUCTUKH Ta
BUKOpHUCTaHHA 1UT031B. [IpoTokonu mepenavi iHdopmariii Bif mui03a B Xmapy,
npotokos MQTT.

Po3poOka cuenapii aBromatuzaiii ais IHTepHeTy peueil Ta kiOepdi3myHUX
CHUCTEM Ha OCHOBI MOTOKIB y cepefoBuiili Node Red.

Iatepdeiic GPIO, mporpamyBaHHS 3amad KepyBaHHSA 13 BUKOPHCTAHHIM
JlaBayiB Ta BUKOHABYMX MexaHi3MiB Ha Python y Raspberry Pi.



Tunu nporpamoBaHHX JOTIYHUX KOHTposiepiB. PoOoumii LUK BUKOHAHHS
porpamMu KOpUCTyBaya.

@dyHKIII Ta BIACTUBOCTI TMPOMHCIOBHX Mepexk. PiBeHb [maTdukiB Ta
posnoauieHoi nepudepii, piBeHb KoOHTposiepiB. OOMIH JaHUMH TPOIECY Y
pearbHOMY uaci. Bumoru p0 mnpomucinoBux Mepex. IIpomucioBi mepexi B
koHTekcTi Mozeni ISO OSI. KomyHnikariiiine cepenoBuiiie, Kk MPOMDKHUNA PIBEHb
Mk (13UUHUM Ta Kibep-cepenosuiieM. [locminoBHi iHTepdelicu nepenayi JaHUX
Ha (i3uuHOMy piBHI KiOepdizuunux cucreM. CHHXpOHHAa Ta AaCHHXPOHHA
nepeaayva.

[Ipobiemu 3abe3neueHHs Oe3nekd B KibepdizmuHMX cuctemax. Bumau
kibepaTak y Ki0epdi3UUHUX CUCTEMAX.

KonBepreHiisi Ta AMBEPreHIlis TEXHOJOTIH, 10 BU3HAYAIOTh CYTh KOHIEMIIi1
uuppoBoro ABiHHUKA. TexHosorii 300py Ta OOpoOKM AaHMX [JIsi CTBOPEHHS
1M(pOBOro ABIMHUKA.

Crucok pekoMeHI0BaHO1 JIiTepaTypu
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2 Teopist 1 TEXHOJOTIT TPOEKTYBAHHS CIEIIaTI30BAaHUX OTMEPALIMHIX CUCTEM

[ToToku B omepamiitHUX cuctemax. MuikmpoiecHa B3aemojis. [IpumituBu
MDKIpoliecHOi B3aemoii. [lonstts npo 6ap’epu. [loHsaTTa npo cuctemu nepenadi
MMOB1JJOMJICHb.

Kpurepii  manyBanHs.  Kputepii  KOpPOTKOTpPHMBAJIOrO  IJIAHYyBaHHS.
BukopuctanHs npioputeTiB. AJIbTEpHATUBHI CTPATETi] IUIaHYBaHHS.

3umwkenHs npiopurery. CrnpaBennuBe tuianyBanHs. CTpaTerii NjiaHyBaHHS.
Crpateris miaHyBaHHS '"MIEPIIMM TPUWIIOB — TMEPIIUM OOCITYroByeThCs'.
Crpareriss "kpyroBe IutanyBaHHs". BipTyanpHe KpyroBe miaHyBaHHA. BuOip


https://www.amazon.com/Stephen-H-Hall/e/B001ITWX4S?ref=sr_ntt_srch_lnk_11&qid=1682843643&sr=8-11
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Thomas+Tate&text=Thomas+Tate&sort=relevancerank&search-alias=books

caMoro KoOpoTkoro mponecy. Crpareris HallMEHIIOTO Yacy, IO 3aJUIINBCS.
Crparerist HAMBUILIOTO BIHOIICHHS BIJITYKY.

YHUKHEHHS B3a€EMOOJIOKYBaHb. AJTOPUTM OaHKipa JJisi OHOTO Ta JEKLIBKOX
BUJIIB pecypciB. BzaemoOnokyBaHHs. (OCHOBHI TOHSTTS B3a€MOOJOKYBaHHS.
YMOBM Ta MOJENIOBAaHHA B3a€EMOOJIOKYBaHb. BUABIEHHS Ta YCYHEHHs
B3a€MOOJIOKYBaHb. YHUKHEHHS B3a€MOOJIOKYBaHb MpPH HAsABHOCTI JCKIIBKOX
pecypciB  KOXKHOTO  TuIy. Buxim 13  B3aeMOOJIOKYBaHHs.  YHHUKHEHHS
B3a€MOOJIOKYBaHb IUISIXOM MOPYIICHHS YMOB X 3/11HCHEHHSI.

OCHOBHI MOHATTA KepyBaHHs NaM'aTTi0. OHO3a1auHa crucTemMa 0e3 IMiIKauKu
Ha jguck. bararo3amauyHicTh 3 ¢iKCOBaHUMH po3aiaaMu. [IOHATTS mpo miaKayky
naHux. OOJIIK BUKOPUCTAHHS TaM'sTi, sSKa BHAUIIETBCA JUHAMIuHO. BipTyanpHa
naM'atb. OCHOBHI NOHATTS. CTOpIHKOBa OpraHizamis nam'sti. XapakTEepHUCTHKA
OCHOBHHX aJTOPUTMIB 3aMIIIEHHS CTOPIHOK.

KepyBanusi BBeneHHsSM-BUBeACHHAM. CrocoOu 3/1CHEHHSI BBEICHHS-
BUBeACHHS. EBomonis (QyHKUiA BBeAeHHsA-BUBeACHHS. [Ipsmuii nmoctym a0
nam'ati. ACIHEKTH TMPOEKTYBaHHS TMPUCTPOIB BBEJCHHS-BUBEACHHS. JloriuHa
CTpYKTypa (YyHKIIIHi BBEJCHHSA-BUBEICHHS. bydepusanis omeparliii BBeIEHHS-
BUBEJ/ICHHSI.

[Tpuaunn  amapatypu BBeIeHHS-BUBeAcHHS. [[prucTpoi BeAecHH-BUBEICHHS.
[TepepuBanns nepconanbHoi KC. [Iporpamne 3a0e3nedeHHs BBOAY-BUBOY. 3a1aui
MpOrpaMHOro 3a0e3leueHHs BBOAY-BUBOMY. CrocoOu 3aiMiCHEHHS omepalii
BBOAy-BUBOAY. IIporpamui piBHI BBOAYy-BUBOAY. OOpOOHUKH TEepepUBaHb.
[paiiBepu mpucTpois.

bararonporiecopue  miuaHyBaHHS 1  IUIaHYBaHHS — PEAIbHOTO  dYacy.
Knacudikaris 6ararompouecopaux cucteM. OCHOBHI MOHSATTS MPO 3E€PHUCTICTH
CUHXpOHi3ai. 3agaul TIaHyBaHHs B OaratompoiecopHiil cucreMi. [InmanyBanHs
nporieciB. IlnanyBanHs moTokiB. OCHOBHI MIIXOAW A0 IUIAHYBaHHS TMOTOKIB B
0araTonponecopHuX CUCTEMAX.

OCHOBHI MIAXOIU 10 TUIaHYBaHHsS TOTOKIB. Po3mijieHHs HaBaHTa)KCHHS.
bpuragne mnanyBanus. [Ipuznauenns mpouecopis. JlnHamMiuHe Mi1aHyBaHHS.

Pospobka inTepdeiicy OC. Ilapamurmu. Peanmizamis OC. Tenmenmii y
npoektyBanHi OC. OcobmuBocti mpoektyBanHss OC. IloctaHoBka 3amadi
npoektyBaHHs OC. [IpuunHn yckinaaaeHHs npoektyBanHs OC.

[InanyBaHHsi peanbHOro yacy. IIoHSATTS mpo OOYHMCIEHHS peanbHOro Yacy.
XapaKkTepuCTUKHU ONEPALINHUX CUCTEM peanbHOro yacy. IlnaHnyBaHHS peasbHOrO
yacy. [nanyBaHHs 3 TpaHUYHUMH TepMiHaMu. YacTOTHO-MOHOTOHHE TIaHYBaHHS.
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3 Teopist 1 NPOEKTYBAHHS KOMIT FOTEPHUX Ta K1I0€p(DI3UUHUX CUCTEM 1 MEPEX

301KeHHS JIOKAJTbHUX 1 TI100abHUX Mepek. Tomomorist hi3MYHUX 3B'SI3KIB.
Anpecartig By3iiB Mepexi. Komyrartis i mynbruriekcyBanis. Komyrairis kanaiiB
1 kKomyTarlist makeTiB. Biakputi cucremu it moznens OSI. 3aranbHa XapakTepucTHKa
moneni OSI. Tpancmoptauii piBenb. CeaHcoBuil piBeHb. lIpencTaBHUIIBKUN
piBeHb. P13uuHMil piBeHb. KananbHuil piBeHb. MepexxHuii piBeHb. [Ipuknannuii
piBedb. Ctexk TCP/IP. baratopiBHeBuii miaxia. JlekoMmo3ullisi 3aBJaHHS MEPEKHOI
B3aemoii. Tunu diHiM 3B'13Ky. CepenoBuile nepeaadi indopmariii. [Tposiani miHii
3B's13ky. KaOenbHi miHI{: KpydyeHa mapH, KoakciaJbHUN KaOeib, BOJOKOHHO-
ONTUYHUN Kabemb. AmapaTypu Tmepenadl JaHuX. BiacTUBOCTI MPOTOKOIIB
KaHaJIbHOTO PiBHSI.

PiBenr MepexHux iHTepdeiiciB. 3arajbHa XapaKTEPUCTHUKA IPOTOKOJIIB
JoKanbHUX Mepex. CTaHaapTHA TOMOJOTIs i TofimoBaHe cepenoBuiie. CTpyKTypa
crangaptie I[EEE 802.x. Ilpotokon LLC. Tpu tunu npouenyp piBas LLC.
Crpykrypa kanapis LLC 1 mpouenypa LLC2. Mepexi BiaaiaiB. Mepexi kKammycis.
Mepexi maciTady miInprueMCTBA.

Anpecanist B [P mepexax. IIporokon IP. Bukopucranus macok npu IP -
anpecauii. Tunu anpec B IP - mepexax. ®@opmu 3amucy [P agpecu. Kmacu IP-


https://docs.microsoft.com/en-us/windows-hardware/drivers/

aapec. OcobmuBi IP- ampecu. IlenTpamizoBanuii posmomin IP - ampec.
Apromaruzanis npusHadeHHs [P- agpec. MapkepHuil 10oCTyn 10 MOAUTIOBAHOTO
cepenopuiia. Texnosoris Ethernet 31 mBuakicTio nepenadi nanux ao 10 M6it/c,
100 Mo6it/c Ta 1000 M6it/c. Meton noctymy CMDA/CD. MAC - anpecu. Etanu
JOCTYIly 10 cepenoBuina. BunukHeHHs Komiziii. Yac momBiitHOro obopoty i
po3mizHaBaHHs Komizik. dopmaru kamapiB Texnonorii Ethernet. Kagp 802.3/LLC.
Kamp Raw 802.3/Novel 802.3. Kamp Ethernet DIX/Ethernet II. Kangp Ethernet
SNAP.Cnemudikanis ¢izuunoro cepenosuma Ethernet. Crammaptu 10Base-5,
10Base-2, 10Base-T, 100Base-FX, 100Base-TX, 100Base-T4, 1000 Base-T.
Cranpgaptu ontoBojokoHHOHM Mepexki Ethernet. lomen komizii. Gigabit Ethernet.

ODyHKIIIOHATbHA MOJIEIIb MapuIpyTu3aropa. OcHoBHI byHKIIi
MaplIpyTH3aTopa: piBEHb IHTEp(eEiCcy; pIBEHb MEPEKHOIO MPOTOKOIY; PIBEHBb
MPOTOKOJIIB  MaplIpyTU3allii. JlonatkoBi  (PyHKIIIOHAJIBHI  MOXJIMBOCTI
MapIIpyTH3aTOPIB.

[Iporoxon SMB aiis BigganeHoro Aoctyny A0 (aiiiiB, IPUHTEPIB Ta 1HIIUX
MEpEKEBUX PECYPCIB Ta MIKIPOIECHOT B3aEMOIII.

MepexeBi komyTaropu. TexHOJOTIs BIPTYaldbHUX JIOKAJIBHUX MEPEXK
(VLAN).
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4 MopenroBaHHS CUCTEM

CtpykTypHO-(YHKI[IOHAJIbHE Ta 1MiTalliiiHe MojeaoBaHHsA. Mojenb:
BiIacTUBOCTI Ta (yHkiii. Knacudikamis Ta crnocoOu NpeacTaBiIeHHS MOJIEIIEH.
Crpykrypa Momeneil. ApryMeHTailisi BHOOPy METOAY MOJCITIOBAHHS (aHATITHYHE,
YucesbHE, IMITaIlliHe, CTATUCTUYHE, HaTypHE).

Cratuctuude mopentoBaHHs. [lapHa miniiiHa perpeciiina mopenb. [lapHa
HEJNiHIiHA perpeciiiHa Mozens. MHOXKHHHA JiHIIHA perpeciiiHa Moenb. HeminiiHi
MHOXHUHHI perpeciiiii Mojemi.

MonentoBaHHS BHIIAJIKOBUX BeNWYUH. [eHeparopu BHUIIAJIKOBUX YHUCEN.
MojentoBaHHS CHUCTEMHU BHIIQJIKOBUX BENWYMH. [eHepyBaHHS BUIAJIKOBHX
HEKOPEJTbOBAaHUX BIUIMBIB, PO3MNOAUIEHUX 3a PIBHOMIPHUM ab0 HOpPMaJIbHUM
3aKOHOM pO3MO0ALTY (PIBHOMIPpHUI 200 HOpMaJbHUN OUTHI LIyM).

Croxactuude MoxemoBaHHs. [loToku mnomii. I'paHuuHl Teopemu Teopii
NOTOKIB.  JIUCKpEeTHMII  MAapKIBCBKHII MpPOUEC 3  HENEPEepBHUM  YaCOM.
Hudepenmiansui  piBHsHHA Konmoroposa. CrarioHapauii pexxum. [‘panuuni
WMOBIPHOCTI CTaHIB CHUCTeMH. BHIagkoBi MpoOIECH B CHUCTEMax MacOBOTO
oOciyroByBanHsa. Kiacudikaiisi cucreM macoBoro oOciyroByBaHHs. [lokazHuKH
€()EKTUBHOCTI CUCTEM MacOBOI0 OOCITyTOBYBAaHHS.

ImiTamiiine MopentoBaHHs. JIOUUIBHICTE BUKOPUCTAHHS  IMITAI[IHHOTO
MOJIeTIOBaHHs. Po3po0IeHHsI KOHLIENTYyaIbHOI Mofeni. PO3po0ieHHs CTpyKTypHO1
CXE€MHU IMITAIlIfHOI MOZeNl Ta Oonucy (PyHKI[IOHYBaHHS. MeTonu MpOEKTYBaHHS
iMiTaliiHUX Monened. DopmyinroBaHHS MPOOJEMU Ta 3MICTOBHA TOCTaHOBKA
3amaugi.  [lporpamua  peamizamis  imiTamiiiHOi  Mojeni.  ABToMaTu3allis
nporpamyBanHs. [lepeBipka JOCTOBIPHOCTI 1 TPaBUIILHOCTI IMITALIMHUX MOJIETIEH.
IMiTamiiHuii eKCIEPUMEHT.

[Ipobmema po3ymiHHSA CEHCY SIK BUSIBJICHHS 3HAaHb 3 JIaHUX 1 CUTHAJIB.
Hedopmanbai momeni mnojaHHs 3HaHb., DopMalibHI MOJENl MOJaHHS 3HaHb.
Jloriuna Mojenb momaHHs 3HaHb. [logaHHS 3HAHB Yy CEMAaHTUYHHX MEpeXkKax.
[Ipomyxkitifini Mozesi TToIaHHs 3HaHb. [IOHATTS sIK €IeMEHT CUCTEMU 3HaHb. 3aja4da
dbopMyBaHHS TOHATH. Mojeni MmomaHHS 3HaHb. TWNU 3HAHB: JICKJIApaTUBHI Ta
MPOIIEyPHI, EKCTEHCIOHATBHI Ta IHTEHCIOHAIBHI.

CytHicTp aBTOMatHoro migxony. CKiHUEHHI aBTOMAaTd. ABTOMaTH 3
Mara3uHHoOlo Tmam’sTTio. MojemtoBanHs MamuH [locra 1 Tertopunra. Mammmnu
TeropuHra. AIrOpUTMIYHO PO3B’SI3HI Ta HEPO3B A3H1 MPOOJIEMH.

MonentoBaHHd JuHaAMIYHUX JOucKpeTHUx cucteM. Mepexi Ilerpi. IIpocri
mepexi [letpi. Posmitka mepexi [lerpi. @opmansHe BuzHadeHHs Mepex [lerpi.



[arenextyansauii  anamiz.  Knmacudikamis — 3amau:  posmi3HaBaHHS,
IPOTHO3YBaHH, IarHOCTHKA, NMPOEKTYBAaHHS, IUIAaHYBaHHS Iiil. ABToMaru3aiis
PO3B’s3aHHA 33]1a4, 10 BAKKO (hOPMaITi3yIOThCA.

KonnentyansHi 3acagd B Tally3i 3acTOCYBaHHS INTYYHOTO 1HTEJIEKTY.
bionoriuni Ta couiagbHi MOJENl IHTENEKTY. ATEHTH, areHTHE MOJEIIOBAaHHS.
Hanpsmu MonenroBaHHSI IITYYHOTO IHTEJEKTY: MoOynoBa MOJENed Ha OCHOBI
ncuxo(i3i0NIOTIYHUX JIaHUX; MOJENIOBAaHHA 1HTENEKTYaldbHOI JIAJIBHOCTI 3a
JIOTIOMOTO0 00YHCITIOBAJIbHUX MAIINH; HEUPOKIOepHEeTHKA.

Cnucok pekoMeHI0BaHO1 JIiTepaTypu

1. Bukmrok S. I. MonearoBaHHS CKJIaIHUX CUCTEM: HaBYAJILHUU ITOC1OHUK / S. 1.
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3. Cutnik B.T. Komn'torepni cucremu kepyBanHsi: Hapu. mocionumk. — Y1.—
MopentoBanns cucreM. — Xapkis: YkplY3T, 2019. — 182 c.

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

5. 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.

5 CuctemHa iHXEHepisi MPOTPaMHOTO 3a0€3MeUeHHS KOMIT IOTEPHUX CUCTEM

CucremMHa 1HXXEHEpIs MporpaMHOro 3abe3nedeHHs: BCTyn. EmepmkeHTHI
BiactuBocTi [13. IIpouecu xurreBoro nukily cucteM. [Ipuknaan nposisy HU3bKOT
AKOCT1 mporpamHoro 3abe3nedenns (I113) Ha cucremMmHoMy piBHI.

Po3ymiHHS KOHTEKCTY BUMOT. [HXeHepis BUMOL. 3armiuOJieHHS Yy BUMOTH.
['eHepaiiisi MPOEKTHUX PIllIEHbh HA OCHOBI BUMOT. 3B’SI30K BUMOT 13 TECTYBaHHSIM.
Metonu Ta 3aco0u ynpaBiIiHHS BUMOTaMH.

CuHXpoHI3aIlis MHUCJICHHS 4IeHIB KojJekTuBy. OOMIH iHOpMAIli€rO.
Cnocobu cmpoiieHHs oOMiHy iHQopmaliiero. Po3pobneHHs KOpHmopaTHBHOTO
nporpamMHoro 3abe3nedeHHs. CTBOPEHHS CHUIbHOT I1aTGopmMu po3poOIeHHs .

Mertoauka cucteMHoOro anainizy. Omnuc, 6a30Bi CTPYKTYpH Ta €Tanu aHali3y
cucteM. [IOHATTS cUCTEMOJIOTii, CHCTEMHOi 1HXEHepii, CHCTEeMOTEXHIKHU.
dyHIaMeHTaNbHI TOHITTS CHCTEMHOI 1HXeHepii Ta Teopii cucrteM. Berym 1o
CUCTEMHOTO aHamizy. IcTopis, mpenMer Ta Il cucTeMHOro aHami3y. CucrtemHi
BiactuBocTi. Kinacudikaris cuctem.



OcHoBu MoaentoBaHHs cucteM. Kiacudikaiiis BUAIB MOIETIOBAHHS CUCTEM.
MogentoBaHHS CHUCTEMHOI apXITeKTypu. MoJentoBaHHs TIOBEIIHKH CHUCTEMHU.
[ToGynoBa mozeneit. Ctasii MOJEIIOBaHHS CHCTEMH.

[InanyBaHHs ynpaBiiHHS pu3ukaMmu. [laHyBaHHS Ta OLIHKA TPYAOMICTKOCTI
nporpamHoro npoekty. Ilpoumecnuii minxia. Ilpomecu >KUTTEBOTO IUKITY
nporpamMHoro  3abesneueHHs.  [lmanyBanHs — apxitektypu.  [lmanyBaHHS
MIPOEKTYBAHHS Ta PO3POOSICHHS iIHTephelicy KOpUCTyBaYa

OcHoBu TectyBaHHs nporpamuoro 3abesmeueHHs (I13). PiBHi TecTtyBaHHS.
HeoOxiHICTh paHHBOTO TeCTyBaHHS. TecTyBaHHsS iHTepdericiB. Bepudikaris i
BaJI1J1allisl, OI[IHKA SIKOCTI.

CrpareriuHe MmjiaHyBaHHS [PU MPOEKTYBAHHI MPOTPAMHUX CUCTEM Ha OCHOBI
BUKOpHCcTaHHs backcasting-nigxony. CTBOpEHHS MNPOAYKTIB, OPIEHTOBAHHUX Ha
KopucTyBada. KpeaTuBHICTh Ta MPOMYKTUBHICTh SK XapaKTEPUCTUKH CHCTEMHOTO
anamituka. 10 cmocoOiB cTaTu JiJIEpOM 3a JIOMOMOIOI0 CHCTEMHOI 1HXEHEpii.
Konrernitisi ctanoro po3BUTKy. 3afadi AJsl JOCATHEHHSI CTaJOrO PO3BUTKY.
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