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3arajbHi MOJI0KEeHHA

Berynauit  monaTkoBUEM ICOMT JUis BCTYMY Ha HaBYaHHA s 3000yTTS
cTymeHs: noktopa ¢imocodii 3a crmemianbHicTI0O F7 «Komm’toTepHa iHXEHEPIs»,
OHII «Komm’rorepHa 1HXKEHEpis» MNPOBOJAUTHCS MPUUMAIBHOIO  KOMICIEIO
XMENbHUIIBKOTO HAI[IOHAJILHOTO YHIBEpCUTETY. BCTymHuil Q0MaTKOBHM 1CTIMT
MpU3HAYCHUN 1711 3700yBaviB BHUIOI OCBITH, K1 HE MalOTh JMUIUIOMA Maricrpa
(cmeriaricTa) 3a raiy33to 3HaHb F «IHpopmarliiiiii TEXHOIOTIiY.

[Tin gac BUKOHAHHS 3aBIAHHS MEPEBIPAIOTHCS 3HAHHS, BMIHHS Ta HABUYKH
CTYJICHTIB IIIOJI0 PO3B’S3aHHS IEBHUX 3aBIaHb 3 TEOpii, MPOEKTyBaHHA Ta
MOJICJIFOBAaHHSL CHELIaTI30BaHUX KOMII IOTEPHUX CHUCTEM, Teopli 1 TEXHOJOrI’
MPOEKTYBAHHS CIHEIIaTi30BaHUX OINEpalIiHUX CUCTEM, Teopli 1 MPOEKTYBaHHS
KOMIT'IOTEpHUX Ta KiOep(di3MYHUX CHUCTEM 1 MEpexX, MOJICTIOBAHHS CHCTEM,
CUCTEMHOT 1H)KEHepii MPOTpaMHOTO 3a0€3MEUCHHS KOMIT IOTEPHUX CHCTEM.

TexHoJ10TisA MPOBEACHHS BCTYIIHOIO (paxX0BOI0 iCIIUTY

BerynHuii  icnuT  (BcTynmHe  BUIIPOOYBAaHHS) MPOBOAUTHCA Yy  (opmi
TECTYBaHHS 13 KOMII'IOTEpHOIO 00poOKoro pe3yinbrariB. CHcTeMa NpOBEACHHS
BCTYIHHUX ICMIUTIB € OpUTIHATBEHOIO po3poOkoro XHY 1 3axuiiieHa cBiIONTBOM PO
aBTopchke mpaBo Ne 39534 Bin 08.08.2011 p. Bona po3pobiena Ha mijcTaBi TaKuX
TOKyMeHTIB: 3akoHy Ykpainu «IIpo Buily ocBity», «[lonoxkeHHs mpo npuiiMaibHy
xomicito XHVY», [lopsanky npuilomy 10 BHUIIMX HAaBYAJIbHUX 3aKJIaJiB YKpaiHU Ta
[IpaBun npuiiomy 10 XMETbHUIILKOTO HALIOHAJIBHOTO YHIBEPCUTETY.

OCHOBHI TOJIOKEHHSI CUCTEMHU TECTYBaHHS 13 KOMIT IOTEPHOIO 0OpOOKOIO
pe3yabpTariB BUKJIA/ICHI HIKYE. ba3u JaHMX TECTOBUX 3aBIaHb CTBOPIOIOTHCS IS
BCIX JUCITUIUTIH, 3 SIKMX TMPOBOAUTHCS TECTYyBaHHS, IIOPIYHO IMOMOBHIOKOTHCS 1
BIOCKOHAJTFOFOTHCS.

ba3u manux TecToBUX 3aBmIaHbh a00 HaBUAJIbHI MPOTPAMH, 3a SKUMU BOHH
CTBOPEHI, € BIIKPUTUMHU. YHIBEPCUTET LIOPIYHO OMPUITIOAHIOE iX Yy MArepoBOMY
a00 B €JIEKTPOHHOMY BUIJISII.

BignoBiganbHICTE 3a 3MICT 1 AKICTh TECTOBUX 3aBJaHb MOKJIAIA€THCA Ha
rOJIOBY MPEAMETHOI KOMICII.

Ex3amenamiiinuii OlzeT MOKE€ MICTHUTH TECTOBI 3aBIaHHA OIHOro abo
piI3HMX pIBHIB CcKiamHocTi. [l aBromarn3oBaHOro (QopMyBaHHS OIJETIB
BUKOPHCTOBYIOTh KOMILJIEKC KOMIT FOTEPHUX MPOTpaMm, siki KOMIOHYIOTh 0a3u TaHUX
TECTOBUX 3aBIaHb 3 KOXXHOI MUCHUIUTIHU, (HOPMYIOTh €K3aMEHaIliiiH1 OijeTH 3a
JIOTIOMOT'OI0 BUITaJIKOBOT BUOIPKHU Ta PO3JIPYKOBYIOTH iX.



Ex3amenariiiini OiieTd, 0 BKJIIOYAIOTh TECTOBI 3aBAaHHS, (HOPMYIOTH 1
TUPAXKYIOTh KOMIT IOTEPHUMH 3aco0aMu Tiepe]] moyatkoM tectyBanHa. CPopmoBaHi
O1J1eTH 3aCBIIUYIOTHCS TIEUYATKOIO TPUMMAabHOT KOMICIi.

Homep koHOTO ek3aMeHaliiHOro OijeTa 30iraeThCsi 3 HOMEPOM TaJOHA
BIJIMOBIJICH, SIKUI J10/1a€THCA IO HHOTO.

Opranizaiiiss aBTOMaTu30BaHOTO (POPMYBaHHSI KOMIUIEKTY €K3aMEHaIlliHUX
O1JI€TIB /10 BCTYITHUX ICTIMTIB, KOHTPOJIb 32 HUM TOKJIAJA€THCS Ha BIIMOBIAAIHHOTO
cekpetaps [IpuitmManbHOi KoMicii a00 HOTo 3acTyITHUKA.

TecTyBaHHS TPOBOAUTHCA BIAMOBIMHO A0 PO3KIAAY B ayAWTOPIAX, IO
oOaiHaHI HEOOX1THUMHU TEXHIYHUMH 3aCO0aMHU.

[Ipomyck  BCTYMHWIKIB  JO  ayAWTOpii  TECTyBaHHSA  IMPOBOIUTH
BinnoBinansHuil cekperap [IK Ta ¥oro 3actynmuuku. [Ipu npomy mnepeBipseTbCs
MAcMopT Ta MEPEMyCTKa, y sIKii BKa3aHa 0c00a BCTYITHUKA, J]aTa 1 4ac TECTyBaHHS.

KoxHuii ygyacCHUK T€CTyBaHHSI BUTATYE HOMED, SIKUM BKazye HOTO MICIE B
aynuTopii. Bei miciig 3a ctoaMu MpoHyMEpOBaHi.

B aymuropii TecTyBaHHA JO3BOJIIETHCS TMPHUCYTHICTh TPOMAACHKUX
criocrepiradiB (0aTbKiB BCTYITHUKIB).

BcerymHrkaM BHUIAIOTBCS TUTYIIBHI JIUCTH 1 TPOBOAUTHCS PO3’°SICHCHHS
110/10 1X 3alIOBHEHHS.

[licnss po3milieHHsT Y4YacHUKIB TECTyBaHHS B ayIUTOpPii BCTYITHUKH
0COOMCTO BUOMPAIOTh €K3aMEeHalliiH1 OUTEeTH, 1110 PO3KJIaIeH] Ha CTOJI.

ITicnst oTpuMaHHS eK3aMEHAIlIMHUX O1UIEeTIB BCTYNHHKH MPAIOIOTh HaJl
PO3B’S3KOM 3aBJIaHb MMPOTATOM BCTAHOBJICHOTO Yacy.

Tamonn BiAmoBimel HAMAIOTHCS KOKHOMY BCTYITHHKY B  OJHOMY
eK3eMIUIsApl. 3a00pOHSETHCS BHUAAua BCTYNMHUKY Jpyroro TajioHa. TayioH
BI/IMOBIZICH 3alOBHIOETHCS BCTYMHUKOM BIAMOBIIHO A0 PO3’SICHEHHS IIOAO iX
3aIIOBHEHHS.

[Ticns 3akiH4YeHHS PoOOTH HajA TecTtamu, ab0 MO0OIraHHsA J0 KIHIA 4acy,
BIJIBEJICHOTO HA TECTyBaHHS, BCTYIHUKH 37AI0Th MIAMKCAaHI poOOTH pa3oMm 3
TaJIOHAMHM BIAMOBIZEH, sIKI 10 TMMOYaTKy CKaHyBaHHS 3HAXOASAThCS Ha CTOJI
eK3aMeHaTopa.

CkaHyBaHHsS TaJOHIB BIAMOBIJEH TMOYMHAETHCS MICHS 3Aa4l poOIT BciMa
BCTyIHUKaMU y 1iX MpUCYTHOCTI. [lpolec ckaHyBaHHS TaJOHIB BIJIOBIACH
JEMOHCTPYETHCS 32 JOTIOMOTOIO TTPOCKTOPY HA BEIMKOMY EKpaHi.

[Ticnss 3akiHYeHHST CKaHyBaHHS Ta KOMITIOTEPHOI OOpOOKM TaJIOHIB
BIJIMOBIJIEH pe3y/lbTaTH TECTYBaHHS JEMOHCTPYIOTbCS Ha €KpaHi Yy BUIJISIL
eK3aMEeHAaIIMHOT B1IOMOCTI, B SIKIM BIJCYTHI Npi3BUILIA BCTYIHHUKIB, a € JIUIIE
HOMEp eK3aMeHarlliiHoro ourera. Jlam mepcoHas nmpuiiMaabHOI KOMICIi BHOCUTH B
KoMIT’'toTep 1HdOpMaIlito Tpo BIAMOBIIHICTE HOMEpa €K3aMeHallliHoro OijeTa



Npi3BUILY BCTynmHUKa. Ha ekpaHi JeMOHCTPYEThCS €K3aMeHallliiHa BIJIOMICTh 3
Npi3BUIIAMH BCTYITHUKIB, SIKA PO3APYKOBYETHCA 1 3aBIPSETHCS BiANOBIIAIBHUM
CeKpeTapeM NpUIUMaIbHOI KOMICIi.

KpuTtepii ormiHIOBaHHS BCTYIHHUX ICIUTIB 3aTBEP/KYIOTbCS Ha 3aciaHHI
[TputimMaibHOT KOMICii Ta HABOAATHCS B J0AaTKy 10 [IpaBuit npuiiomy.

IlepeJtik OCBITHIX KOMIIOHEHTIB (HABYAJbHUX AMCIUILIIH), HA 0a3i AKUX
CKJIAACTLCHA ICITUT

1 Teopis, MPOEKTYBaHHS Ta MOJICIIOBAHHS CIEIIa]li30BAHIX KOMIT FOTEPHUX
CUCTEM

BOynoBani cucremu Ta ix xapaktepuctukd. CHUCTEMH KepyBaHHS Ta
BOytoBaH1 cuctemu. Cuctemu 0€3 Ta 13 3BOPOTHIM 3B’A3KOM. XapaKTEPUCTHUKH
BOyoBaHoi cuctemu. CTpykTypa BOyIOBaHUX CUCTEM. AmapaTHa Ta MpOrpamHa
CKJIajioBa. 3abe3rneueHHs (PYHKIIOHATBHOCTI BOyAoBaHUX cucTeM. Knacudikarris 1
CTPYKTypa MIKPOKOHTpoOJIepiB. MoynbHa oOpradizamiss MIKpOKOHTPOJEPIB.
[IpouecopHe s1p0 MIKpOKOHTposepa. KOMIIOHEHTH MIKpOKOHTPOJIEPIB.

I"apBapaceka Ta [IpiHcTOHCBKA apxiTekTypu. Komm’toTepHi cucteMu Kiacy
SIMD (OKM[). Bekropsi 1 BektopHO-kKoHBeepHi KC. MaTpuuHi 06uncIioBalibHI
cucteMu. Mojeni MacuBIB TPOIIECOPIB: MPOLIECOPHUN €IEeMEHT-IPOIIECOPHUI
€JIEMEHT, MpoIlecop-TlaM’ siTh. APXITEKTypa MaTPUYHHMX KOMIT IOTEPHUX CHUCTEM.
KoMm’toTepHi cuCTEMU HETPAJWLIMHOI apXITEKTYpHU: acOLIATHBHI Ta CHUCTOJIIYHI.
Komm’rotepui cucremu kiacy MIMD. Apxitektypu SMP. Apxitektypa 3
OararonopToBoto mnam’sTTi0. Kiactepni o0uucioBanbHl cucremu. Knacudikarris
apXITEKTYpH KjacTepHux cucreM. Tononorii kiacrepi. Grid cucremu. HagiiiHicTh
KoMI toTepHux cucrteM, RAID macusu.

OcHOBHI BU3HAYEHHS Ta y3arajbHEHa apXiTeKTypa KiOep(i3uyHUX CHUCTEM.
BrmactuBocti Ta BHMorm A0 Kkibepdizmunmx cucrem. CreHapii po3poOKu
ki0ep(di3uyHUX CcUCTEM. ABTOMATH30BaHI CHCTEMH YIPABIIHHS BUPOOHUIITBOM
(Industrial control system). J[BopiBHEeBa apxiTeKTypa KiOep(hI3HUHUX CHCTEM:
piBEHb By3Jla Ta piBEHb XMapHOrO CepeAoBHINA. XapaKTEPUCTUKU Ta
BUKOpHUCTaHHA 1UTI031B. [IpoTokonu mepenaui iHdopmallii Bij MUIH03a B XMapy,
npotokosn MQTT.

Po3pobka crienapii aBromatuzamii mais [HTepHeTy peueit Ta kibepdizndHux
CHCTEM Ha OCHOBI MOTOKIB y cepenonuili Node Red.

Intepdeiic GPIO, mporpamyBaHHA 3ajad KepyBaHHS 13 BUKOPHUCTAHHIM
JlaBadviB Ta BUKOHABUMX MexaHi3MiB Ha Python y Raspberry Pi.



Tunu mporpaMoBaHUX JIOTIYHHUX KOHTpoJiepiB. PoOoumii MK BHKOHAHHS
IporpaMu KOpUCTyBaya.

@Oynkuii Ta BIACTHBOCTI MPOMHUCIOBUX Mepex. PiBeHb MJaTyukiB Ta
posnozainenoi nepudepii, piBeHb KoHTpoJiepiB. OOMIH JaHMUMH TPOLECY Y
peanbHOMYy daci. Bumorm no mpomucioBux wmepex. I[IpomucioBi Mepexi B
koHTekcTi mojen ISO OSI. KomyHikariiiine cepenoBuiie, sk TPOMiKHUN pIBEHb
MDK (GI3UYHUM Ta Kibep-cepenoBuinemM. [locaigoBHl iHTepdelicn nepeaadi JaHuxX
Ha (¢i3uuyHoOMy piBHI Kibepdizuunux cucreM. CHHXpPOHHAa Ta aCHHXpPOHHA
nepeaaya.

[Tpobnemu 3abe3neueHHs Oe3mekd B KiOepdi3wyHMX cucTeMax. Buau
ki0epaTak y Ki0ep(p13UUHHUX CUCTEMAX.

KoHnBepreHiiisi Ta TUBEpreHIliss TEXHOJOTIH, [0 BU3HAYAIOTh CYTh KOHIICTIT
nudpoBoro aBiiHMKA. TexHosorii 300py Ta OOpoOKHM JaHMX [JIi CTBOPEHHS
1udpoBoro JBiHHUKA.

CnHcok peKOMEeHI0BaHO1 JIiTepaTypu

1. Hall, St. H., Hall G. W. High-Speed Digital System Design: A Handbook of
Interconnect Theory and Design Practices. Wiley-IEEE Press, 2020. — 347 p.

2. Milutinovi, V., Kotlar, M. Handbook of Research on Methodologies and
Applications of Supercomputing (Advances in Systems Analysis, Software
Engineering, and High Performance Computing). 1GI Global, 2021. — 393 p.

3. Nise, N. S. Control Systems Engineering, Abridged. Wiley, 2019. — 688 p.

4. R de Supinski, B., Abramson, D. Supercomputing Frontiers. Saint Philip
Street Press, 2020. — 116 p.

5. Tate, T. The Book on Supercomputing: High Quality Edition. Independently
published, 2023. — 690 p.

2 Teopis 1 TEXHOJOTIT MPOEKTYBAHHS CHEI[aTi30BaHUX ONEPaLiMHUX CUCTEM

[Totoku B omepamidiHuX cuctemax. MDKIpolecHa B3aeMofisa. [IpumiTuBu
MDKIpoiiecHoi B3aemoii. [lonstts po 6ap’epu. [loHATTsS po cucTemu mnepenadi
MTOBIJIOMJICHbD.

Kpurepii  mmanyBanHs.  Kputepii  KOpPOTKOTpPHBAJIOrO  IJIaHYBaHHS.
Buxopuctanns npioputeTiB. AIbTEepHATHBHI CTpATETil TUIAHYBaHHSI.

3umkeHHs npiopurery. CrnpaBennuBe TutanyBaHHs. CtpaTerii MjiaHyBaHHS.
Crpateris mnjaHyBaHHsA '"MEepIIMM MNPUHIIOB — MEpPIIMM OOCITYroBYyeThCs .
Crpareris "kpyroBe IuiaHyBaHHsA". BipTyanbHe Kpyrose IuiaHyBaHHsA. 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 KopoTkoro rpoiecy. Crpareris HaWMEHIIOr0 Yacy, IO 3aJUIIMBCS.
Crparerist HABUIIOTO BIAHOLICHHS BIATYKY.

YHUKHEHHS B3a€MOOJIOKYBaHb. AJNTOPUTM OaHKIpa AJIi OJHOTO Ta JEKITBKOX
BUIIB pecypciB. BzaemoOmokyBanHs. OCHOBHI TOHATTA B3a€MOOJIOKYBaHHS.
YMOBH Ta MOJENIOBaHHS B3a€MOOJIOKYBaHb. BUSBIEHHS Ta  YCYHEHHS
B3a€MOOJIOKYBaHb. YHUKHEHHS B3a€MOOJIOKYBaHb NpPH HAsBHOCTI JEKUIBKOX
pecypciB  KOKHOro  Tumy. Buxinm 13  B3aeMOOJIOKYBaHHS.  YHHUKHEHHS
B32€MOOJIOKYBaHb IUIIXOM MOPYIIEHHS YMOB iX 31HCHEHHS.

OcHOBHI MTOHATTS KepyBaHHS NaM'aTTi0. OHO3a1a9Ha cucTeMa 0e3 MiaKauKu
Ha Auck. bararozamaunicth 3 (ikcoBaHUMHU po3aiiaMu. [loHATTS mpo mimkauky
naHux. OOJIIK BUKOPUCTaHHS MaM'siTl, SIKa BUAULIETbCS AUHAMIYHO. BipTyanbHa
naM'atb. OcHOBHI TOHATTS. CTOpIHKOBa OpraHizailis nam'sti. XapakTepUCTHKA
OCHOBHHX aJTOPUTMIB 3aMIIIIEHHS CTOPIHOK.

KepyBanus BBeneHHsAM-BuBeAeHH:AM. CnocoOu 37iiiCHEHHS BBEICHHS-
BUBeJCHHS. EBomonis (QyHKIIA BBeAeHHsA-BUBeACHHS. [Ipsmuii nmoctynm a0
nam'ati. ACHEKTHM MpPOEKTyBaHHA MPUCTPOIB BBEJACHHSA-BUBEACHHs. Jloriuna
CTpYKTypa (YyHKIIH BBeJACHHSA-BUBEICHHS. bydepusanis omnepailii BBeICHHS-
BUBEJICHHSI.

[TpuHuMnu amapaTypu BBeIEHHS-BUBEACHH:. [IpucTpoi BeeHHsA-BUBEICHHS.
[TepepuBanus nepconansuoi KC. Ilporpamue 3abe3neyueHHs1 BBOy-BUBOY. 3aadi
MpOTpaMHOr0 3a0e3MeueHHs BBOAY-BHMBOMY. CrocoOu 3miMCHEHHS omepaliii
BBOJy-BUBOAY. [Iporpamui piBHI BBOAYy-BUBOAY. OOpOOHUKH TE€pepUBaHb.
[paiiBepu npucTpois.

baratomporiecopue  miuaHyBaHHS 1 IUTAaHYBaHHS — pEaJbHOTO  dacy.
Knacudikariss 6aratonpoiiecopuux cucteM. OCHOBHI MOHSTTS MPO 3€PHUCTICTH
CUHXpOHI3allii. 3a7aul MUIaHyBaHHS B OaratonpouecopHiil cucreMi. [lnanyBaHHs
nporieciB. IlnanyBanHs moTokiB. OCHOBHI MIIXOAHM JO IUIAHYBaHHS TOTOKIB B
0araTonpoLecOpHUX CUCTEMAX.

OCHOBHI MIAXOAM 10 IUIaHYBaHHS NOTOKIB. PoO3lIeHHsS HaBaHTa)KEHHS.
bpuraane nmnanyBanus. [Ipuznauenns npouecopis. JMHamMiuHe MJIaHyBaHHS.

Po3po6ka inTepdeiicy OC. Ilapagurmu. Peamizamis OC. TenaeHuii y
npoektyBanHi OC. Ocob6mmBocti mpoektyBanHs OC. IloctanoBka 3amaui
npoektyBaHHs OC. [Ipuunnan ycknagaeHHsa npoektyBanHsa OC.

[TnanyBanHsi peanbHOro yacy. IIoHATTS mpo OOUYMCIEHHSI peajbHOro 4acy.
XapaKkTepuCTUKH OTEPAIIMHIUX CUCTEM peanbHOro 4acy. [lmanyBaHHsS peasbHOTO
yacy. [lnanyBaHHS 3 TpaHUYHUMU TepMiHaMU. YaCTOTHO-MOHOTOHHE TJIaHYBaHHS.



Cnucok pekoMeHI0BaHO1 JIiTepaTypu

1. Agarwal, V. K., Kumar, N., Singh, R., Pathak, A., Bhushan, B. Operating
Systems Support and Network Optimization View of Internet of Things. In
Emerging Technologies in Data Mining and Information Security — Springer,
Singapore, 2021.

2. Szopa, A. Comparison Analysis of Accessible Features Built into Operating
Systems. In International Conference on Applied Human Factors and Ergonomics
— Springer, Cham, 2021.

3. Windows Driver Kit documentation [Enextponnmii pecypc] : [IHTepHET-
noptai]. — Enektponni pgani. — [© Microsoft, 2023]. — Pexum npocrymna:
https://docs.microsoft.com/en-us/windows-hardware/drivers/

3 Teopis 1 NPOEKTYBAaHHSA KOMIT FOTEPHHX Ta KiI0ep(hI3UUHUX CUCTEM 1 MEPEX

3011>KEeHHSI JIOKAJIbHUX 1 I100aJbHUX Mepek. Tomosorist pi3M4HUX 3B'S3KIB.
Anpecarig By3iiB Mepexi. KoMmyTaniga i MyssTUIIeKcyBaHHsA. KoMyTanisi kaHasiB
1 KoMyTallis nakeriB. Bigkpuri cuctemu it monens OSI. 3aranbHa XxapakTepUCTUKA
moneni OSI. Tpancnoptauii piBenb. CeaHcoBuil piBeHb. [IpencTaBHUIIBKUN
piBeHb. D13uunHMii piBeHb. KananpHuil piBeHb. Mepexxuuii piBeHb. [Ipuxmannuii
piBerb. Ctek TCP/IP. baratopiBHeBuit miaxia. JlekoMmo3ullis 3aBIaHHS MEPEKHOT
B3aemoyii. Tunu mniHiM 3B's13Ky. CepenoBuiie nepenadi inopmartii. [Tposigni miHii
3B's13Ky. KaOenbH1 JiHII: KpydyeHa Mapu, KOakClalbHUK Kaleyb, BOJOKOHHO-
ONTUYHUN Kabenb. AmapaTypu Imepeaadl JaHuX. BlacTUBOCTI MOPOTOKOIIB
KaHAJIBHOTO PI1BHS.

PiBenp MepexHux iHTepdeiiciB. 3arajbHa XapaKTEPUCTUKA MPOTOKOJIIB
JokanbHUX Mepex. CTaHaapTHa TONoJoris i noautoBaHe cepenonuuie. CTpykrypa
crangaptie I[EEE 802.x. Ilporokon LLC. Tpum tumm nponexnyp piBas LLC.
Crpykrypa kanpiB LLC 1 mpouenypa LLC2. Mepexi BiaainiB. Mepexi kammyciB.
Mepesxi Macutady miJnmpHeEMCTBA.

Anpecanis B IP mepexax. Ilpotokon IP. Bukopucranus macok npu IP -
aapecarii. Tunu aapec B IP - mepexax. ®opmu 3amucy IP agpecu. Knacu IP-
aapec. OcoOmuBi IP- anpecu. IlentpamizoBanuii posnoain I[P - ampec.
Apromaruzariiss mpusHadeHHs [P- agpec. MapkepHuii 10CTynm 10 MOAUTIOBAHOTO
cepenopumia. Texnonorig Ethernet 31 mBuakicTio nepenadi manux mpo 10 M6it/c,
100 M6it/c ta 1000 M6i1/c. Meton noctymy CMDA/CD. MAC - agpecu. Etanu
JOCTYyNy 10 cepenoBuila. BuHukHeHHs koumi3id. Yac mopasiiiHOro oboporty #
posmizHaBaHHs komizid. @opmatu kanpiB texHonorii Ethernet. Kagp 802.3/LLC.
Kanp Raw 802.3/Novel 802.3. Kagp Ethernet DIX/Ethernet II. Kaap Ethernet


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

SNAP.Crneuudikaris ¢izuunoro cepemnoumia Ethernet. Cranmaptu 10Base-5,
10Base-2, 10Base-T, 100Base-FX, 100Base-TX, 100Base-T4, 1000 Base-T.
Cranmaptu ontoBosniokoHHOH Mepexi Ethernet. Jlomen komisii. Gigabit Ethernet.

OyHKIIOHATbHA  MOJENb MapIIpyTH3aToOpa. OcHoBHI byHKii
MapuIpyTuzaropa: piBeHb 1HTep(deiCy; piBEHb MEPEKHOTO IPOTOKOIY; PIBEHb
MPOTOKOJIIB  MapmipyTuzarii.  JlomaTkoBi  (yHKIIIOHaIbHI  MOXKJIMBOCTI
MapIIpyTU3aTOPiB.

[Iporoxon SMB ans BimaneHoro A0CTymy 10 (pailiiiB, MPUHTEPIB Ta 1HIIUX
MEPEKEBUX PECYPCIB Ta MIKIIPOILIECHOT B3a€EMO/III.

MepexeBi komyTaTopu. TexXHONOTiS BIPTyaJbHUX JIOKAJIBHUX MEPEK
(VLAN).

Crucok pekoMeHI0BaHO1 JIiTepaTypu
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2. Kravets A.G., Bolshakov A.A., M.V. Shcherbakov Cyber-Physical Systems:
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4 MopenroBaHHSI CUCTEM

CrpykTypHO-QyHKIIOHAJIbHE Ta IMITalliiHE MOJENIOBaHHA. Mojens:
BiIacTUBOCTI Ta ¢yHkuii. Knacudikaiis Ta cnocoOu NpeAcTaBICHHS MOAEEH.
Crpykrypa Moneneidl. ApryMeHTailisi BUOOpy METOAYy MOENIOBaHHS (aHAIITUYHE,
qyucesbHe, IMITallliHe, CTATUCTUYHE, HATYpHE).

Cratuctuune mopmemntoBanHs. [lapHa miHiiiHA perpeciiina mozenb. [lapna
HeJTHINHA perpeciiiHa Mozaenb. MHOXKHUHHA JIIHIWHA perpeciitHa moaens. Heminiitai
MHOXXHHHI perpeciitii Mojeri.

MonentoBaHHS BHIIAJIKOBUX BeIWYUH. [eHeparopu BUIAJKOBUX YHUCEN.
MopentoBaHHS CHCTEMHU BHIIQJIKOBUX BEIUYMH. [eHepyBaHHS BUNAJAKOBHX



HEKOPEJIbOBAHUX BIUIMBIB, PO3MOAUICHUX 3a PIBHOMIPHUM ab0 HOPMaJIbHUM
3aKOHOM PO3MOJLTY (PIBHOMIpHMIA 200 HOpMAIbHUN OUTHN TITyM).

Croxactuune MopemoBaHHs. [lotokum momiid. I'panuuni Teopemu Teopii
NOTOKIB.  JIMCKpeTHMII  MapKiBCbKHII  Mpolec 3  HEMepepBHUM  YACOM.
Hudepenuiansui  piBHsHHA Konmoroposa. CrarioHapHuii pexxum. ['panuuHi
WMOBIPDHOCTI CTaHIB CHUCTeMH. BuIagkoBi MpoIecH B CUCTEMax MacOBOTO
obcmyroByBanHs. Kiacudikariis cucreM MacoBoro o0OciyroByBaHHs. [loka3zHuku
€()EKTUBHOCTI CHCTEM MAaCOBOTO OOCITyTOBYBaHHS.

ImiTamiine momemtoBaHHs.  JIOIMINBHICTE BUKOPUCTAHHS IMITAIifHOTO
MojentoBaHHs. Po3po0ieHHs KoHIeNnTyanbHOi Moneni. Po3po0neHHs cTpyKTypHOI
CXEMHU IMITALIIIHOI MOZeNl Ta onucy (QyHKIIOHYBaHHS. MeTonu MpOEKTYBaHHS
IMITaIitHUX Moxened. DopMmystoBaHHS MpPoOJeMHU Ta 3MICTOBHA MOCTAaHOBKA
3amaui.  [lporpamua  peamizamis  imiTamiiiHOi  Mojeni.  ABToMaTH3allis
nporpamyBaHHs. [lepeBipka JO0CTOBIPHOCTI 1 MPaBUIIBLHOCTI IMITALIMHUX MOJIETIEH.
ImiTamiiHuii eKCIepUMEHT.

[Ipobmema po3ymiHHA CEHCY SIK BUSIBJICHHS 3HAaHb 3 JIaHUX 1 CUTHAJIB.
Hedopmanbai momeni mnogaHHs 3HaHb., DopMalibHI MOJENl MOJAaHHS 3HaHb.
Jloriuna mopmenps mojaHHSA 3HaHb. [logaHHS 3HAHR Yy CEMAHTHYHHX MeEpexKax.
[IpomykiifiHi Mozies Mo/IaHHs 3HaHb. [IOHATTS sIK €IeMEHT CUCTEMU 3HaHb. 3ajadya
dbopmyBaHHS TOHATH. Mojeni TOJaHHS 3HaHb. [WIW 3HAHB: JICKJIApaTHUBHI Ta
MPOIIEAYPHI, EKCTEHCIOHAIBHI Ta IHTCHCIOHAJIBHI.

CytHicTs aBTOMaTHoro migxomy. CKiHUEHHI aBromMaru. ABTOMATd 3
Mara3uHHolo nam’saTTio. MopemoBanHss mammH Ilocra 1 Teropunra. Mammnu
TeropuHra. AIrOpUTMIYHO PO3B’SI3HI Ta HEPO3B’ A3H1 MPOOJIEMH.

MonentoBaHHd JUHAMIYHUX JOUCKpeTHUx cucreM. Mepexi Ilerpi. IIpocri
mepexi [letpi. Posmitka mepexi [lerpi. @opmanbHe Bu3HaueHHs Mepex [lerpi.

[atenexryanpHuit  anamiz.  Knmacudikamiss — 3amad:  po3mi3HABaHHA,
MPOTHO3YBAaHHS, JIarHOCTHKA, MPOEKTYBaHHS, TUIAHYBAaHHS 1. ABTOMaTH3aIlis
PO3B’sI3aHHS 33]1a4, 1110 BaXKO (POopMaTi3yroThCsl.

KonnenTyanpHi 3acagu B raigy3l 3acTOCYBaHHS IITYYHOTO IHTEJEKTY.
biosoriuni Ta coriagbHi MOJENl I1HTENEKTY. ATEHTH, areHTHE MOJEIIOBaHHS.
HampsiMu MonenioBaHHs IITY4YHOTO IHTENEKTY: MoOynoBa MoOjelied Ha OCHOBI
ncuxo@izioNoTiYHUX JaHUX; MOJIETIOBAaHHS 1HTEJIEKTyaldbHOI MisUTBHOCTI 3a
JIOTIOMOTOI0 O0YHMCITIOBATILHUX MAIllWH; HEUPOKIOEPHETHKA.

Cnrcok peKOMEHI0BaHO1 JIITepaTypu

1. Buxurok S. . MoaemroBanHHs CKIaJHUX CUCTEM: HaBYaJIbHUI mociOHuK / J. 1.
Buximok, P. M. Kamincekuii, B. B.



2. Kucine T. M. MonenroBanHsi CUCTEM : HaBY. HOCIOH. — XMEJIbHUIIBKAN :
Bunasu. «III1 Mensauk 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.

5 CuctemHa iHXEHEPisi MPOTPAMHOTO 3a0€3MEUYCHHS KOMIT IOTEPHUX CHCTEM

CucteMHa 1HXXEHEpis MPOTPaMHOro 3a0e3MeueHHs: BCTyI. EMepaxeHTHI
BiactuBocTi [13. Ilpouecu xurreBoro nukiy cucteM. [Ipuknaau nposisy HU3bKOT
AKOCTI TiporpamHoro 3a6e3neueHHs (I13) Ha cucteMHOMY PiBHI.

Po3ymiHHST KOHTEKCTYy BUMOT. [HXKeHepis BUMOT. 3ariuOJIeHHS Yy BHUMOTH.
['eHepaiiisi MPOEKTHUX pIIIEHbh HA OCHOBI BUMOT. 3B’S30K BUMOT 13 TE€CTyBaHHSIM.
Metoau Ta 3acoOu ynpaBiIiHHS BUMOTAMH.

CunxpoHizallisi MHCJICHHS 4ICHIB KoJieKTuBy. OOMiH iHOpMAaIl€LO.
CnocoOu crpoiieHHsi oOMiHy iH(dopmMalliero. Po3poOiieHHsT KOpHmoOpaTUBHOTO
nporpamMHoro 3abe3nedeHHs. CTBOPEHHS CIUIBHOI I1aT(GOopMu po3pOOICHHS.

Meroauka cuctemHoro ananizy. Omnuc, 6a30B1 CTPYKTYpH Ta €Talu aHalli3y
cucreM. [IoHATTS cucTeMOJIOTii, CHCTEMHOi 1HXXEHEpii, CHCTEeMOTEXHIKH.
@dyHIaMeHTabHI TOHSTTS CHUCTEMHOI 1HXeHepii Ta Teopii cucreM. Berym mo
CUCTEMHOro aHaizy. IcTopis, mpeaMer Ta 1l cUCTEMHOro aHamnizy. CHucTemH1
BiacTUBOCTI. Kiacudikarrist cuctem.

OcHoBu mMozemtoBaHHs cucteM. Kiacudikanis BUIB MOIEIOBAHHS CHCTEM.
MogentoBaHHS CHUCTEMHOI apXITEKTypu. MOJEentoBaHHs TOBEIIHKH CHCTEMHU.
[ToGynoBa mozeneit. Ctasii MOAEIIOBaHHS CHCTEMH.

[InanyBaHHs ynpaBiiHHS pu3ukamu. [[1aHyBaHHS Ta OLIHKA TPYIOMICTKOCTI
nporpamHoro mpoekty. Ilpomecnuit miaxig. Ilpormecu KUTTEBOTO  IUKITY
nporpamMHoro  3a0e3neueHHs.  [lmanyBanHsa — apxitektypu.  [lnanyBaHHS
MIPOEKTYBAHHS Ta po3po0JIeHHs iHTepdelicy KopucTyBaya

OcHoBu TectyBaHHs nporpamHoro 3adesneueHHs (I13). PiBHi TecTyBaHHS.
HeoOxiaHICTh paHHBOTO TecTyBaHHA. TecTyBaHHS iHTep(eiiciB. Bepudikamis 1
BaIlallis, OLIHKA SIKOCTI.

CrpareriuHe mjiaHyBaHHS MPU MPOEKTYBAHHI MPOTPAMHUX CUCTEM Ha OCHOBI
BUKOpHCTaHHs backcasting-migxomy. CTBOpEHHsS TPOAYKTIB, OPIEHTOBAHMX Ha
KoprcTyBada. KpeaTuBHICTh Ta MPOIYKTUBHICTD SK XapaKTEPUCTUKH CHCTEMHOTO
anamituka. 10 cmocoOiB cTaTu JiJIepoM 3a JIONOMOIOK CHCTEMHOI 1HXEHepii.
Kontenirisi ctaiaoro po3BUTKY. 3aj1adi Jjisl JOCATHEHHS CTAJIOTO PO3BUTKY.
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