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3. IlosicHIOBa/ILHA 3aIIMCKA

Juctumutina «KoMIm’ FoTepHi CHCTEMH Ta MEpeXi» € OJHIEI0 13 TUCIHUIDTIH MPOo(deCciifHOIMI ATOTOBKY i 3aiMa€e MPOBiTHE
MicCIle Y TiAroToBHi 3100yBaviB mepmroro (6akaaaBpChKOT0) PiBHS BHINOI OCBITH, 049HOI (IeHHOI) (mami — meHHOI) popmu
3100YTTsl BUILOI OCBITH, sIKi HABYAIOTHCS 32 OCBITHBO-NPOdeciiiHO nporpamoro «IH(popMaliifHi CHCTEMH Ta TEXHOJIOTII» B
Mexax creriansHocti F6 Indopmartiiiai cucreMu Ta TeXHOJIOTT

IIpepexgizumu — ®izuka (O3I1.03); Cmapt-Texnoinorii Ta Iateprer peueit (ODI1.09); Komm’rorepHa sorika (OPII.17),
Kowmm’totepHa sorika, kypcosuii mpoext (ODII.18); Tndopmartiiiai texuomorii (ODPIL.19)

Kopexeizsumu — Tlepenaunnomna npaktuka (ODI1.22); Keamidikariiina podora (ODIL.23).
BiamnoBinHO 10 OCBITHBOT ITPOrpamMu AUCIMILTIHA CHIPUSIE 3a0€3MeUeHHIO:

Komnemenmuocmeii: 3MaTHICTh PO3B’A3yBaTH CKJIAJHI CHEIiali3oBaHI 3a1adyi Ta NMPaKTH4YHI NpoOieMHu B 00acTi
iH(opMaIiiHUX cUCTEM 1 TEXHOJIOTH, a00 B IPOIIECi HABYAHHSI, III0 XapaKTEPU3YIOTHCS KOMILIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB,
sIKi MOTPeOYIOTh 3aCTOCYBaHHS Teopidi Ta MeromiB iHdopmariiaux texHomoriid (IK); 31aTHICTH 3aCTOCOBYBAaTH 3HAHHS Yy
npaktayHEX cutyanisx (3K02); smaTHicTh 10 po3yMmiHHA mpenMeTHOI obnacti Ta mpodeciiinoi (3K03); 3naTHicTh BuMTHCS i
oBonofiBatu cyudacHumu 3uaHHAME (3K05); 3maTHiCTH aHamizyBaTd 00’ €KT NPOEKTYBaHHSA ab0 (DYHKI[IOHYyBaHHS Ta HOro
npeaMeTHy obactb. misibHOCT (PKO01); 31aTHICTD 3aCTOCOBYBATH CTAHIAPTH B 00JaCTi iHGOPMAITIHHIX CHCTEM i TEXHOJIOTIH TPy
po3pobui ¢yaKmioHANEHEX TpodiiB, MOOYIOBI Ta iHTErpamii cHCTeM, MPOAYKTIB, CEPBICIB 1 €JIEeMEHTIB iH(PPACTPYKTypH
oprauizamii (PK02); 3marHICTh 10 MPOEKTYBAHHS, PO3POOKH, HATATO/PKEHHS Ta BIOCKOHAICHHS CHCTEMHOTO, KOMYHIKAIliHHOTO
Ta TPOrpaMHO-anapaTHoro 3abe3neueHHs iHGOpMaIiHUX CUCTEM 1 TEXHOJIOTIH, [HTepHeTY peueil, KOMIT FoTepHO-IHTErpOBaHNX
CHCTEM Ta CHCTEMHOI MepexHOI CTpyKTypH, ympaBminds Humu (PKO03); 3martHicTe po3poOISTH, HANaromKyBaTd Ta
BIOCKOHAJIFOBATH IIPOrpaMHe 3a0e3medeHHs iHGOPMAIlfHUX CHCTEM 1 TEXHOJIOTiHd, B TOMY YHCII CMapT-TEXHOJOTiH, Ta
BHUKOPUCTOBYBATH Cy9acHi TEXHOJIOTII POEKTYBAHHS B PO3POOIIi aITOPUTMIYHOTO Ta MPOTrpaMHOTro 3a0e3redeHHs iHGopMaIiiHIX
cucteM i rexuonoriii (YK02); 3naTHicTb pairoBaTé B KOMaH i, po3B’s13yBaTH IIOCTABIICHI 33141 Ta IPUIMATH BiAMOBIHI PillICHHS
(YKO6).

HPOZDAMHUX Pe3YTbmamie HAGYAHHA' BUKOPUCTOBYBATH 0a30Bi 3HAHHS IHPOPMATHKHA W CydacHUX iH(OPMAIIHHIX
CHCTEM Ta TEXHOJIOTiH, HABMUYKH IPOTrPaMyBaHHs, TEXHOJIOTII 6e31edHoi poOOTH B KOMIT'IOTEPHUX Mepeskax, METOIN CTBOPEHHS
0a3 maHWX Ta IHTEPHET-PECYPCiB, TEXHOJOTII PO3POOIICHHS ANTOPUTMIB 1 KOMIT FOTEPHUX MPOrpaM MOBAaMH BHCOKOTO PIBHA i3
3aCTOCYBaHHAM 00’ €KTHO-OPIEHTOBAHOTO MPOTpaMyBaHHS [UIs PO3B’SI3aHHS 3a7a4 MPOEKTYBAHHA | BUKOPUCTAHHS 1H(POPMAITIHHIX
cucreM Ta TexHomorii (ITPHO3); nmemMoHCTpyBaTH 3HAHHS CyYacHOTO PIiBHSI TEXHOJOTiH iH(OPMAIIHHUX CHCTEM, TPAKTHYHI
HAaBUYKU MPOTPaMyBaHHS T4 BUKOPHCTAHHS NMPUKIAJHUX 1 CHEUiai30BaHUX KOMIT IOTEPHUX CHCTEM Ta CEPEAOBHIN 3 METOIO iX
3ampoBaKeHHs y ipodeciiniit pisttbrocTi (ITPHO6); aaMinicTpyBaTi, BAKOPHCTOBYBATH, aIalTyBaTH Ta KCIUTyaTyBaTH HasBHI i
HOBITHI iH(OpMaIIiifHI CHCTEMH Ta TEXHOJIOTIi, a TAKOXK KOMIT FOTEPHI CUCTEMHU Ta MEpexi i3 3a0e3neueHHsIM 3aXucTy iHhopmarlii
3 METOKW peanizaiii BcTaHOBICHO! momiTHKK iH(opmaniiiHoi Oesmeku ([TPH13); omiHoBaTH oOTpuMaHi pe3ynbTaTH Ta
apryMEHTOBAHO 3aXMINATH NPUHUHATI DIlICHHS; YCBIJOMIIIOBATH HEOOXiJHICTh HAaBYaHHS BIPOJIOBXK YCBOTO JKHTTS 3 METOIO
MOTTIMOJICHHS HA0yTHX Ta 37100yTTsl HOBUX (haxOBHX 3HaHB, yJOCKOHAIICHHS KPEaTHBHOTO MHCIICHHSI; SIKICHO BUKOHYBATH poOOTy
Ta IOCATaTH MOCTABJICHOI METH 3 TOTPUMAaHHIM BUMOT npodeciiinoi etuku (ITPH14).

Mema oucyunninu. DopmyBanHs y 3100yBaviB BUIIOi OCBITH 3HAHb Ta KOMIIETEHTHOCTEH, HEOOXITHUX /IS PO3YMiHHS
apxXiTeKTyp 1 NMPHHIMIIB (yHKIIOHYBaHHS KOMII'IOTEPHHX CHCTEM Ta MEpEX, IXHHOIO IPOEKTYBAaHHS, MOIETIOBAHHS i
MIPaKTHYHOTO 3aCTOCYBaHHS y cepi iHpopMaLiitHIX cHCTEM Ta TEXHOJIOTIH.

Ilpeomem oucyunninu. CTpyKTypa, KITacuQikallis Ta apxXiTeKTypH KOMIT IOTEpPHUX CHCTEM; IPUHITUITKA OpraHizallii Ta
(yHKIIIOHYBaHHS KOMIT IOTEPHIX MEpeK; TEXHOJOTIi MOOYIOBH i BHKOPHUCTAHHS CyYaCHHX arapaTHUX Ta MPOTPaMHUX PIllICHb
y cucTeMax repenadi it oopoOku iHdopmartii.

3agoannsn oucyunninu. ®opMyBaHHs y CTYACHTIB NPAKTHYHUX HABMYOK aHANI3y, MPOEKTYBaHHS Ta HAJAIITYBaHHS
KOMIT FOTEPHHUX CHCTEM 1 MEpEerK; OlTaHyBaHHS Cy4aCHUX IHCTPYMEHTIB MOJICJIIOBAHHS, BIpTyauizallii Ta aBTOMAaTH3allii; PO3BUTOK
YMiHb 3aCTOCOBYBAaTH HaOyTI 3HAHHS JIJIs BHPIIICHHS 3a/a4 NapaieIbHUX OOYUCIICHb, TOOY0BU JIOKAILHUX 1 PO3MOIUICHIX
MEpEeK, a TAKOXK 3a0e3MeUeHHS HAIIIHOCTI KOMIT FOTCPHUX CHCTEM.

Pesynemamu naguannusn. I1icns BUBYEHHS JIWCUMIUTIHM CTYZCHT ITOBHHEH 3HATH Ta MOSCHIOBATH OCHOBHI ITOHSATTS,
MPUHIMNK TO00YMoBH 1 (YHKIIOHYBaHHS KOMII'IOTEPHMX CHCTEM 1 MEpeX; pO3YyMITH apxXiTeKTypu Ta Kiacudikarito
OOYHCITIOBAIFHUX CHCTEM pI3HHX KJIAaciB 1 aHai3yBaTH IXHI OCOOJHMBOCTI; 3aCTOCOBYBAaTH METOAHM MOJICIIOBAHHS IS
JIOCITIIKEHHS apXiTEeKTyp KOMIT IOTEpPHUX CHCTEM 1 MEpeX, BpaXOBYIOUH anapaTHi Ta MPOrpaMHi KOMIIOHEHTH 1 KOMYHIKaIiiHi
CepeloBHINa; PO3POOIATH Ta BIPOBAKYBATH IMPOTPaAMHO-ANapaTHi PIilleHHS Ha OCHOBI MIKPOKOHTPOJIEPIB, OJHOILTATHHIX
KOMII FOTepiB Ta BOYJJOBaHUX CHCTEM; BUKOPHUCTOBYBATH IPOTOKOIHN OOMIHY JaHUMH, TEXHOJIOT1I BipTyai3allii, XMapHi cepBicu
Ta IHCTpYMEHTHU |HTEpHEeTYy pedeil; HalaIllTOBYBATH, aJAMIHICTPYBAaTH Ta OLIHIOBATH POOOTY KOMII IOTEPHHUX CHCTEM 1 MEpEK,
3a0e3medyBaTy IXHIO HaIIHHICTh Ta BiIMOBOCTIHKICTh; MPOBOAUTH €KCIICPUMEHTH 3 BUKOPHCTAHHIM CYyYacHHX IHCTPYMEHTIB
Bi3yamizamii ¥ aHaNWITUKW, IHTEPHpPETYBaTH pe3yJbTaTH Ta CTBOPIOBATH €()EKTHBHI IH)KEHEpHI DPIMICHHS IS BHUPIIICHHS
MIPUKJIAJHUX 33134 y cepl iHPOPMALIIHUX CHCTEM 1 TEXHOJIOTIH.



4. CTpyKkTypa 3aJiKOBHX KPeIMTiB IUCUUILTIHI

Ha3zga po3ainy (Temu)

KinbKicTh roaun, BiiBeIeHUX Ha:

Jexuii JadopaTopHi CPC
3aHATTSH
Tema 1. Komn’1oTepHi cucteMu 8 16 50
Tema 2. KoM toTepHi Mepexi 8 18 50
Pa3om 3a cemectp: 16 3 100




5. Ilporpama HaBYAJbHOI AMCHUTIIHH

5.1 3micT aekuiiiHOrO0 Kypcy

Homep
JIeKIii

IepeJik Tem Jekuii, ix anorauii

KiabkicTb
rOJIMH

Tema 1. Komn tomepni cucmemu

18

OcHOBHI MOHATTA mpo kKoMmm’0TepHi cucrtemu. Komm’roTepHi cucremMu Ta mapaJejibHa
00po0Kka indopmanii. ApxiTeTkypu o0uucaoBaabHux cucrem. Knacudixaunis KC.
CydacHUil cTaH pO3BUTKY KOMIT'IOTepHHX cucTeM. OCHOBHI TOHITTS Ta BHU3HAUYCHHS
KOMIT FoTepHuX cucteM. ['apBap/cbka Ta [IpiHCTOHChKA apXiTEKTYpH.

Jlir.: [1-7]

KC kaacy SIMD. Bektopni Ta marpuuHi o0uuciaoBaiabHi cucremu. AcomiatuBHi KC.
CucroJivuni KC. Komn’totepni cucremu kinacy SIMD (OKM/I). BexTopHi i BEKTOpHO-KOHBEEPHI
KC. IpencrapneHHs 4mcen 3 miaBawodoro kpamnkoro B KC. MarpuuHi 00YHCITIOBAIBHI CHCTEMHU.
Mogesi MacuBIB ITPOLIECOPIB: TPOLECOPHHI €TIEMEHT-TIPOLIECOPHHI €JIEMEHT, POLIECOpP-TIaM’SITh.
Apxitektypa marpuaanx OC. KC HerpaaumiiiHoi apxitekTypu: acouiatnuBHi Ta cucroniuni KC.
O0umnCITIOBaIbHI CHCTEMH 3 KOMaHIHUMH CIIOBaMH HaIBeIMKO1 mosxuHu (VLIW).

Jlit.: [1-7]

Kuaacrepni o0umnciaoBanbui cucremu. CucreMH 3 MacoBOI0 Mapajie]bHOK 00po0KoI0.
O0uHC/II0BATbHI CHCTEMH 3 HEOJHOPITHUM A0CTYNOM 10 maM'sTi

Krnacrepri obuncmoBanbHi cucremu. Kimacudikaris apXxiTekTypH KiacTepHUX cucteM. Tomomorii
knactepiB. Tormomorii kmactepHux map. CHCTEMH 3 MACOBOIO ITapajieIbHOI0 00POOKOI0

Jlir.: [1, 2]

HapiiinicTs koM’ 10TepHuX cucteM. PesepByBaHHs sIK criocid miABMIeHHs HaTiliHOCTI
[louartss Teopii HAMIMHOCTI KOMII'FOTEPHHX CHUCTEM. be3BiIMOBHICTh, JIOBIOBIYHICTb,
peMoHTONpUAaTHICTh 1 30epexxyBanicTh KC. Cranu 00’ekty 1 momii. BimmoBa, kimacudikarii
BimMoB. 300i. [lepextu. OCHOBHI MeToU 3a0€3MeYCHHS HAIIHOCTI Ha eTarax >KUTTEBOTO UKITY
oOuncIioBaIbHUX cucTeM. MeTon pezepByBaHHs. PesepByBanns Ha piBHI EOM, pesepByBanns [13
Ta pe3epBYBaHHS Ha piBHI KoAiB. Pe3epByBanns Ha piBHi KC. Bunu pesepByBanHs

JIiT.: [7]

Tema 2. Komn romephi mepeoici

14

IonsaTTa KOoMI’10TEPHOI Mepe:ki. Opranizanisi Ta BUMOrH

[MonsTTs KOMIT 10TepHOI Mepeski. Kanan 38’ s13ky. Knacugikanis komn’torepaux Mepesx. JIokanbHi
Mepexi. MepexeBe oOmagHaHHA: (i3MUHE CepeAoBHINE, KOMYTaTOPH, MapIIpyTH3aTOPH.
OnHOpaHTOBI Mepexi. ApXiTeKTypa KIIi€HT-cepBep. BUMOTH 10 KOMIT IOTEpHUX MEPEK.

Jlit.: [8-12]

BarartopiBHeBuii miaxia 10 mo6ynoBu kommn’orepuux mepex. Moaeas OSI. Moaeas TCP/IP
IMporokon. Inrepdeiic. CranmapTHi CTEKM KOMYHIKAI[IMHMX MPOTOKOJNiB. ETamoHHa Mozeib
B3aemonii Biakputux cuctem ISO/OSI. PiBai momeni OSI. Mogens TCP/IP. Tlporokosu
MepexeBoro piBHs. [IpoTokonu TpaHcnopTHOro piBHs0. [Iporokonu npukiagsoro piBusi. TCP.
UDP. ICMP.

Jlir.: [8-12]

OcobsmBocTi BHKOpHcTaHHS TexHOJ0ril Ethernet npu modynoBi koM’ OTePHUX Mepek
JlokanbHi Mepexi Ha OCHOBI PO3/IUTIOBAIILHOTO CEpeIOBHIIA ITepeiaBanHsl. CTaHaAapTH IIPOTOKOIIB
nokanbHuX Mepex. Texnonoris Ethernet. ®opmarn kampiB Texnomnorii Ethernet. OcHoBHi
MIPUHIMIN JOCTYITy 10 PO3UTIOBAIFHOTO CepeloBHINa IepeaaBants. B3aemozmis mepexi Ethernet
3 IP-mepexeto. [Iporokon ARP. Tunu cermentiB Mepeski y TexHouorii Ethernet. CermenTtu Mmepexi
Fast Ethernet. Cermentn mepexi 10 Gigabit Ethernet

Jlit.: [8-12]

Jloriuyna oprasni3ainis KOMI’I0OTEPHUX Mepex

Turm appec crexka TCP/IP. Anpecamis B mportokom IP. Bu3HaueHHS MacKkul mmij Mepexi.
Bukopucranns miaMepex (subnetting). PekypcuBnuii Meton moainy Mepexi. MapuipyTu3saiiist B
Mepexi. Pisauia misxk MAC Ta IP.

Jlit.: [8-12]

Pa3om 3a ceMecTp:

16

5.2 3micT 1a00paTOPHUX 3aHATH

Tema j1a00paTopHOTO 3aHATTS

Kinpkicth
TOQUH

Ornsin omHOIIIATHOT KOMI'FOTepHOI crctemu Raspberry Pi. Pobora i3 GPIO.
JIiT.: [2,5]

4

Po3poOka aBTOMaTH30BaHOi CHUCTEMH IIOJMBY KIMHAaTHHX POCIMH 13 KepyBaHHAM Ha 0asi
onHOIIaTHOI KOMIT I0TepHOi cuctemu Raspberry Pi. BukopucranHs Mmomyns pene mius 3agad
KOMYTaIlil MOTY>KHUX HaBaHTaxeHb. LLIUpOTHO iMITyJIbCHA MOTYJISLLIS.

Jirt.: [5]




Peanizauis SIMD-004unciieHb y KOMIT' FOTEpHHX CUCTEMaX ISl IMiJBUILIEHHS e()eKTUBHOCTI 00pOOKH

TaHUX 4

JIiT.: [1,2]

[MigBumeHHEs HAIIHOCTI KOMITIOTepHHX cucTeM. [loOymoBa Ta HaJaro/pkeHHS amapaTHUX Ta

nporpamanx RAID-macuBiB. 4

Jlit.: [7]

YcrarkyBaHHS JOKaJBHUX MEpEX. 3HAHOMCTBO 3 mporpamMauM emynsaropoM Cisco Packet Tracer.

CrBopeHnHs jgokasHOT Mepexi. Hanamrysanas DHCP aist cermeHTOBaHHX Mepex 4

Jit.: [8,9,12]

Bukopucranns texnosorii Virtual Local Area Network. 4

Jit.: [8,9,12]

Opranizanis nepepaui nanux Mik ESP32 3a nonomoroto mportokony MQTT. Bukopucranus

OITHOTIIATHOI KOMI'TOTepHOI cuctemu Raspberry Pi B sikocTi Opokepa mepenadi moBiTOMICHb 4

JIit.: [5]

Peamizamis crenapiiB aBTomarm3amii ympasmiHA npuctposimMu B Node red. YmpamiHHS

MPUCTPOSIMH, TTiJI’ €IHAHUMHU 10 cucteMu Ha kpuctaii ESP32 uepes nporokon MQTT. 4

JIit.: [5]

Y3aranbHEHHS MaTepially ceMecTpy 2
Pa3zom 3a cemecTp 34




5.3 3micT camocTiitHoi (y T.4. iIHIMBiTyaJbLHOI) po00TH 3100yBa4a BHILOI OCBITH

CaMocriiiHa pob0Ta CTYAEHTIB yCiX GopM 3M00yTTS OCBITH MOJIATAE Y CHCTEMATUIHOMY OTPAIFOBAaHHI IPOTPAMHOTO
MaTepiany 3 BiIMOBIIHUX JKepen iHdopMarii, TiArOTOBHI 0 BUKOHAHHS i 3aXHCTy JabopaTopHUX podiT, TecTyBaHHSA. Kpim
BOTO JI0 TIOCNIYT CTYAEHTIB CTOpiHKA HABYAIBHOI AMCHUIUIIHM Y MOIyTbHOMY CEPEINOBHINI Ui HABYAHHS, AE PO3MIIICHI
Po6oua nporpama IUCIUIIIIHA Ta HEOOXiTHI TOKYMEHTH 3 ii HABYAIbHO-METOAMYHOTO 3a0€3MeYeHHS.

Homep e KiabkicTh
Buj camocrtiiinoi podotu
THIKHSI rOAMH

1 OmnpaitoBaHHs TEOPETHYHOTO Marepiany 3 Jekuii Nel, miAroToBka 10 BUKOHAHHS J1aOOpaTOpHOI 6
pobotu Nel

2 OmnpalffoBaHHs TCOPETUYHOTO Martepiany 3 Jekiii Ne2, miAroToBKa 10 3aXHCTy JIaOOpaTOPHOI 6
pobotu Nel

3 OmpalfoBaHHs TEOPETUYHOTrO Martepiaiy 3 jekuil Ne3, miarotoBka 10 BUKOHAHHs J1ab0OpaTOPHOI 6
pobotu Ne2

4 OmpalfoBaHHs TEOPETHYHOrO Matepiany 3 jekiii Ned, miAroToBKa OO 3aXUCTy J1abOpaTOpHOI 6
pobotu Ne2

5 OmnpalfoBaHHsI TEOPETUYHOTO Martepiaiy 3 jekuil Ne5, miarotoBka 10 BUKOHAHHs J1ab0OpaTOpHOI 6
pobotu Ne3

6 OmnparifoBaHHsS TEOPETUYHOr0 Marepiany 3 jekiii Ne6, miaroroBka a0 3aXUCTy J1abOpaTOpHOI 6
pobotu Ne3

7 OrmnpartfoBaHHs TEOPETHYHOTO Marepiany 3 Jekiii No7, miAroToBka 10 BUKOHAHHS J1aOOpaTOpHOI 6
pobotu Ned

8 OmnpartfoBaHHsS TEOPETUYHOro Marepiany 3 jekiii Ne8, miaroroBka g0 3aXuCTy J1abOpaToOpHOI 6
po6oTu Ned, miaroToBKa 0 TECTYBaHHS 3a TEMOIO 1

9 OrmnpariitoBaHHs TEOPETHYHOTO Marepiany 3 Jekiii Ne9, miroToBka 10 BUKOHAHHS JIAOOPATOPHOI 8
poboTu Ne5
OmnpanoBadHs TeopeTHYHOro marepiany 3 jgekuii NelO, miaroroBka A0 3axuCTy J1abopaTopHOL

10 6
poboTu Ne5

11 OmnpaifroBaHHs TEOPETUIHOTO MaTepiany 3 jekuii Nell, miaroroBka 10 BUKOHaHHA 1aOOPaTOPHOI 6
pobotu Ne6

12 OnpalffoBaHHs TCOPETHYHOr0 Marepiaiay 3 Jjekiii Nel?, miAroroBka 10 3aXUCTy JIaOOpaTOPHOI 6
pobotu Neb

13 OnpalffoBaHHs TCOPETHYHOrO MaTepiany 3 jekiii Nel3, miaroroBka 10 BUKOHAHHS J1aOOPaTOPHOI 6
pobotu Ne7

14 OmnpalffoBaHHs TCOPSTHYHOTrO Marepiaiy 3 Jyiekiii Neld, miaroroBka 10 3aXUCTy JIaOOpaTOPHOI 6
pobotu Ne7

15 OmnpalfroBaHHs TCOPETUYHOTO MaTepiany 3 jekiii Nel5, miaroroBka 10 BUKOHAHHS J1JAOOPaTOPHOT 6
pobotu Ne8

16 OmnpalffoBaHHs TCOPSTHYHOrO Marepiaiy 3 Jiekiii Nel6, miAroroBka 0 3aXUCTy JIaOOPaTOPHOI 8
pobotu Ne§, miIroToBKa 0 TECTyBaHHS 33 TEMOIO 2

Pa3om cemectp: 100

6. TexuoJiorii Ta MeTOAM HABYAHHS

[pouec HaBYaHHS 3 TUCUUILTIHM IPYHTYETHCS Ha BUKOPUCTAHHI TPAAMIIMHUX Ta Cy4acHUX TEXHOJIOTIH Ta METOJIB
HaBYaHHS, 30KpeMa: JIeKIii (3 BUKOPHCTaHHSIM METO/IIB Bi3yai3allii, IpOOJIEeMHOTr0 i iIHTEPaKTUBHOTIO HABYAaHHS, MOTHBAIIHHIX
MPHUIHOMIB, 1HPOPMAIIiTHO-KOMYHIKAI[IHHUX TEXHOJOTIH); 1abopaTopHi 3aHATTS (3 BUKOPUCTAHHSAM METOJIB KOMIT FOTEPHOTO
MOJICITIOBaHHSI, METO/IiB MPOEKTHOI AisTbHOCTI, TPEHIHTOBUX BIIPAB, aHAI3 TPOOIEMHUX CHTYAIIil, TOSCHEHHS, TUCKYCisl TOLIO);
caMoCTiiiHa po0oTa (OmpalfoBaHHsS TCOPETHYHOTO Martepialy, MiAroTOBKA JO BHKOHAHHS Ta 3aXHCTY J1aDOpPaTOPHUX POOIT,
MIOTOYHOTO Ta INJCYMKOBOIO KOHTPOJIIO) 3 BHMKOPHCTaHHSAM 1H()OpPMAIiHO-KOMIT IOTEPHUX TEXHOJIOTi Ta TEXHOJOTiH
JVMCTaHIITHOTO HaBYaHHS.

7. MeTOoau KOHTPOJIIO

[MoToyHMi KOHTPOJB 3MIMCHIOETHCS Wi Yac ayAWTOPHUX Ja0OpPAaTOPHUX 3aHATh, a TaKOX Y JHI HPOBEICHHS
KOHTPOJIFHUX 3aXOiB, BCTaHOBJIEHHX POOOYOI0 MPOTrpamMoro i rpadikoM OCBITHHOTO IPOLECY, B T.4. 3 BHKOPUCTAHHSIM
MoayneHOro cepeoBHIa st HapuaHHs. [Ipu IbOMy BUKOPHCTOBYIOTHCS TaKi METO/IM IIOTOYHOTO KOHTPOJIIO:

— OLIIHIOBAaHHS PE3yJIbTATIB 3aXHUCTY JTa0OPATOPHUX POOIT;

— TECTOBHMI KOHTPOJIb 3aCBOEHHS TEOPETHYHOTO Ta MPAKTHYHOTO MaTepiaity 3 TeM.

ITpu BuBeneHHI MiJICYMKOBOI CEMECTPOBOI OLIHKM BPaXxOBYIOTbCS PE3YJIbTATH SIK MOTOYHOIO KOHTPOJIIO, TaK 1
MiICYMKOBOTO KOHTPOITO, KWK IPOBOAMUTHECS 3 YCHOTO MaTepially AWCIUILTIHY 3a OileTaMu, HOMEpeaHbO PO3POOIICHIMH i
3aTBEpKCHUMH Ha 3acifaHHi kadenpu. 3100yBay BUIIOI OCBITH, SIKU HaOpaB 3 OyIb-KOro BHIY HaBYAIBHOI poOOTH, CyMy
OatiB HIOKYY 3a 60 BiJICOTKIB Bl MAKCUMAJIBHOTO 0aJly, He 0ONYCKAEMbCA 1O CEMECTPOBOT0 KOHTPOJIIO, TIOKH HE BUKOHAE 00CST
pobotu, nependauenuii Pobouoro mporpamoro. 3mo0yBay BUIIOi OCBITH, KU HaOpaB MO3UTUBHUN cepeHbO3BaXKeHNH 6ai (60
BIJICOTKIB 1 OiJIbIlle BiJi MAKCHMAJIBHOTO 0aiy) 3 yCiX BHJIB HOTOYHOI'O KOHTPOJIIO i HE CKJIAB ICIHT, BBAKAETHCS TAKUM, SIKMH
Mae akajaeMiuHy 3a00proBaHicTh. JIikBimalis akaaeMiqHOT 3a00PTOBAHOCTI 13 CEMECTPOBOTO KOHTPOJIKO 3MIHCHIOETHCS Y TIEPio]



eK3aMeHalliiHoi cecii abo 3a rpadikoM, BCTAHOBJICHUM JIEKaHATOM BiOBiIHO 110 «I100KeHHS PO KOHTPOJIb 1 OLIHIOBaHHS
pe3ybpTaTiB HaBpuaHHS 3100yBadiB BUIIO] ocBiTH Yy XHY».

8. IMoJiTMKa AUCHMILIIHA

[MoniTnka HaBYadbHO! NUCHMIUIIHM 3arajoM BH3HAYA€THCS CHCTEMOIO BHMOT J0 3100yBadya BHIIOI OCBITH, IO
nependadeHi YMHHUMH TIOJIOKEHHSAMH Y HIBEPCUTETY PO OpraHi3amiio i HaBYaIbHO-METOAMYHE 3a0e3Me4eHHSI OCBITHHOTO
mporecy. 30KpemMa, IPOXOKeHHs IHCTPYKTaXy 3 TEXHIKH OC3IICKH; BiJBIAyBaHHs 3aHAThH 3 ITUCIMIUIIHA € 000B’SI3KOBUM. 3a
00’€KTUBHUX MpHUYMH (MIATBEPIDKEHUX JOKYMEHTAIbHO) TEOPETUYHE HAaBYaHHsS 3a IOTOKEHHSM 13 JIEKTOPOM MOXe
BiIOyBaTHCh B OH-JIAMH PeXUMi. Y CIIIIIHE ONTaHYBaHHS AUCIUILIIHA 1 popMyBaHHSA (PaxoBUX KOMIIETEHTHOCTEH 1 MpOrpaMHIX
pe3ynbTaTiB HABYAHHSA Iepeadadac HeoOXiqHICTh MIATOTOBKH A0 J1a00pPaTOPHUX 3aHATH (BUBUCHHS TEOPETUYHOTO MaTepiany 3
TEMHM), aKTUBHO MPAIIOBATH Ha 3aHATTI, SIKICHO MiJrOTYBaTH 3BIT, 3aXHCTHUTH PE3YJIbTaTH BUKOHAHOI poOOTH, OpaTH y4acTb y
IUCKYCISIX MIOA0 MPUITHATHX KOHCTPYKTUBHUX PillleHb IPHU BUKOHAHHI 3100yBadamMu 1abopaTOpHUX POOIT TOLIO.

3m00yBadi BUIOi OCBITH MAarOTh JOTPUMYBATHCS BCTAHOBIICHIX TEPMiHIB BUKOHAHHS BCiX BHJIB HaBUAIBEHOI poOOTH
BIJMOBIHO 1O pobouoi mporpamMu HaByaiubHOI aucuumuiind. [Ipomymiene ngabopaTopHE 3aHSTTS CTYIEHT 3000B’s3aHHN
BIIIIPAIIOBATH y BCTAaHOBJICHWH BHKIAJadeM TEpMiH, ajleé HE Ti3Hille, HDK 3a JBa TIKHI OO KIHI[ TEOPETHYHHUX 3aHATH Y
ceMecTpi.

3acBOEHHS CTY/ICHTOM TEOPETHYHOTO MaTepiay 3 JUCHUILIIHN OLIHIOETHCS 32 pe3yIbTaTaMU TeCTYBaHHS, a TAKOX 32
pe3ysbTaTaMy 3aXUCTy J1abopaToOpHUX POOIT.

3m00yBau BHUIIOI OCBITH, BHKOHYIOUH CaMOCTiifHy po0oTy a0o IiHIuBigyanbHy poOOTy 3 MIUCIMIDIIHH, Mae
JOTPUMYBATHUCS MOJITHKN J0OPOUECHOCTI (3a00pOHEH] CIMCYBaHHS, IJIariar (B T.4. i3 BUKOPHCTaHHSIM MOOUIBHUX JeBaiiciB)).
VY pasi BUSIBJIEHHS NOPYILIEHHS MOJITHKK aKaJeMiqHOI J0OpovYecHOCTI B Oy Ib-KUX BUIAX HaBYaJIbHOI poOOTH 3100yBay BUIIO]
OCBITH OTPUMY€ HE3aJ0BITbHY OILIHKY i Ma€ MOBTOPHO BUKOHATH 3aBIaHHS 3 BiAMIOBIAHOI TeMH (BUIY poOOTH), 110 TIependoadeHi
pobouoro mporpamoro. By ab-ski GopMu mopyIeHHs akaJeMidHOT JOOPOUESCHOCTI He 0ONYCKAIOMbCsl.

9. OuiHoBaHHS pPe3yJbTATIB HABYAHHS CTY/IEHTIB Y ceMecTpi

OMiHIOBaHHS aKaJIEeMIYHAX JOCSITHEHb 3700yBada BHINOi OCBITH 3IiHCHIOETHCS BinmoBimHO 10 «[lomoxeHHs mpo
KOHTPOJIb 1 OIIHIOBAaHHS pe3yJIbTaTiB HaBYaHHS 3/100yBauiB BuIIoi ocBiti y XHY». [Ipn nmoroyHoMy oLiHIOBaHHI BUKOHAHOT
3100yBaueM poOOTH 3 KOKHOI CTPYKTYPHOI OJMHMIII | OTPIMAHUX HIM PE3yNbTaTiB BUKJIa1ad BUCTABIISE HOMY TIEBHY KIBKICTh
OaJiB i3 BCTaHOBJIEHHX P0OOY0r0 IporpamMoro JjIs Hboro BuAy podotu. [Ipu poMy KOKHa CTPYKTYpHA OAWHHIS HaBYAIBHOI
pobotu Moke OyTH 3apaxoBaHa, SKIIO 3100yBad HabpaB He MeHIe 60 BiICOTKIB (MiHIMATbHUN PiBEHB JUIS TIO3UTHBHOT OITIHKH )
BiJl MAKCUMAJIbHO MO>KJTMBOI CyMH 0aJliB, MPU3HAYCHOI CTPYKTYPHIN OQMHUII.

IIpn owmiHIOBaHHI pe3yJbTAaTiB HaBUaHHS 3100yBadiB BHINOI OCBITH 3 OyAb-SIKOTO BWAYy HAaBYAJIbHOI pPOOOTH
(CTPYKTYpHOI OAMHMUIII) PEKOMEHAYETHCSI BHKOPHCTOBYBATH HAaBE/ICHI HIKYE y3arajibHEeH1 KpUTepii:

Tabauus — Kpurtepii oniHioBaHHSI HABYAJbHUX J0CSITHEHDb 3/100yBaya BHILOI OCBiTH

Ouinka Ta piBeHb
AOCATHEHHS
3100yBavyemM

3amianosanux ITPH Ta
copmoBannx

KOMIIETEHTHOCTeil

BinminHO (BHCOKHiT) 3100yBay BHIIOT OCBITH TTIMOOKO 1 y TOBHOMY 00Cs31 OMaHyBaB 3MiCT HAaBYAJILHOTO Martepiaiy,
JIETKO B HBOMY ODIE€HTY€TbCS 1 BMIJIO BHKOPHCTOBYE IOHSTIMHHWI amapar; ymie IOB’sI3yBaTH
TEOpil0 3 TPAKTUKOIO, BHPINIyBAaTH NPAKTUYHI 3aBJaHHSA, BICBHCHO BHCIOBIIOBATH i
0oOTpYHTOBYBAaTH CBOi CyIDKeHHs. BimMmiHHa omiHka mepembadae JOTIYHWE BHKIIAA BiINOBIifIi
MOBOIO BUKJIaIaHHA (B YCHil a00 y MMCHMOBIH (opMi), JeMOHCTpYE siKicHe ohopMIIeHHS poOoTH
1 BOJIOJIHHS CHELIaJbHUMH TPHWJIaJaMd Ta IHCTPYMEHTaMH, MPHUKIAJHUMHU MpOrpamMamH.
3100yBau He BaraeTbCsl MPHU BUAO3MIHI 3allMTaHHS, BMi€ POOMTH JIETalbHI Ta y3arajbHIOKYi
BHUCHOBKH, JIEMOHCTPY€ MpPAaKTH4YHI HAaBUYKM 3 BHpilleHHs (axoBHX 3aBaaHb. [Ipu Bimoini
JIONYCTHB JIBi—TPH HECYTTEBI HOXUOKU.

Jobpe (cepemnniii) 3100yBau BUINOI OCBITH BUSBUB MIOBHE 3aCBOEHHS HABYAJILHOT'O MaTEpPialy, BOJIOIIE€ TOHATIHHIM
araparoM, OPIEHTYEThCS Y BUBYEHOMY MaTepiajli; CBiZIOMO BUKOPHUCTOBYE TE€OPETUYHI 3HAHHS JUIsI
BUPIIICHHS TPAKTUYHUX 3a]1a4; BUKJIA]] BIIMOBIZI TPAMOTHHUM, ajie y 3MICTi i (opMi BimmoBii
MOXYTb MaTH MICIIe OKPEMi HETOYHOCTi, HEHiTKi (hOPMYIIIOBAHHS NpPaBHJ, 3aKOHOMIpHOCTEH
Tomo. Binmosinp 37100yBaya BUINOI OCBITH OYyAyeThCS Ha OCHOBI CaMOCTIHHOTO MHCIICHHS.
3100yBay BUINOI OCBITH Y BiANOBIJi JONTYCTHB JIBi—TPH HECYmMEGL HOMUTIKIL.

3a10BITEHO 3mo0yBad BHWIIOI OCBITH BUSBUB 3HAHHS OCHOBHOTO IIPOTPAaMHOTO Martepiany B 00cs3i,
(mocrartHiit) HEOOXiTHOMY JUTSI TIOAJBIIOTO HABYAHHS Ta MIPAKTUIHOI AisUTEHOCTI 32 MPO(ECiero, CIIPaBIsSEThCS
3 BUKOHAHHSAM IPAKTUYHUX 3aBJaHb, IependaueHuX Nporpamoro. SIK mpaBwio, BiAOBiAB
3nm00yBaya BHUIIOI OCBITH OyIyeThCS Ha PiBHI PENPOIYKTHBHOTO MHUCIEHHS, 37100yBad BHIIOT
ocBiTH Mae calKi 3HAHHS CTPYKTYPH HaBYAJIbHOI AUCIUILIIHY, JOITyCKAa€ HETOYHOCTI 1 cymmeei
nOMuUNKU 'y BIITIOBI/II, BATAETHCS TP BIAIOBiI HA BUAO3MiHEHE 3anuTaHHs. Pa3om 3 TuMm, HaOyB
HABUYOK, HEOOXiMHUX JJIsI BUKOHAHHS HECKIAJHUX MPAKTUYHUX 3aBlaHb, SKi BIMOBIIAIOTH
MIiHIMQJIbLHUM KPUTEPISIM OIIHIOBAHHSA 1 BOJIOJIE€ 3HAHHSIMH, IO JJO3BOJIAIOTH HOMY TIi[
KEpIBHUIITBOM BHUKJI3/Ia4ya YCYHYTH HETOYHOCTI Y BiIIIOBiIi.

Y3aranbHeHunii 3MicT KpUTepist OiHIOBAHHS




HesanosinbHo

- 3100yBayd BHIIOI OCBITH BHUSBUB PO3pi3HEHI, OE3CUCTEMHI 3HAHHS, HE BMI€ BHIUIATH T'OJIOBHE 1
(HemocTaTHIN)

JPYTOPSIIHE, OIMyCKAETHCS MOMWIOK Y BU3HAYEHHI MOHATH, MEPEKPYIYE IX 3MICT, XaOTHYHO i
HEBIIEBHEHO BUKIIA/IA€ MaTepiall, He MOYKE BUKOPHCTOBYBATH 3HAHHS [IPU BUPILICHHI TPAKTHIHUX
3aBlaHb. Sk MpaBwIIO, OIIHKA «HE3aIOBITFHO» BUCTABISIETHCS 3M00yBadeBi BUIIO! OCBITH, KU
HE MOJE MPOJIOBXKHUTH HaBYaHHS 0€3 I0JJATKOBOI pOOOTH 3 BUBUCHHS HABYAIBHOI AUCIMILTIHH.

CTpyKTypyBaHHSI JMCHHUILTIHMA 32 BUIAMH HABYAJIbHOI PO0OTH i OLliHIOBaHHS Pe3y/IbTATIB HABYAHHS CTYJEHTIB JeHHOL
dopmu 3100yTTS OCBITH Y ceMecTpi

AynutopHa po6oTa KonTpoabHi 3axonn ’ CemecTpoBHIi KOHTPOJIBb
7 cemecmp
JlabopaTopsi poboTu Ne: TecToBuit KOHTPOIIB:
1 | 2 | 8] 4] 5] 6 ] 7 | 8 T1 | T2 1T o Gastis
KinmpkicTs OaniB 3a BUI HaBYAIBHOI poOOTH (MiHIMyM-MaKCUMYM )
35 | 35 | 35 [ 35 | 35 | 35 | 35 | 35 610 | 6-10 24-40 60.100°
24-40 12-20 24-40

Hpumimku: “3a nabpany 3 Oy/Ib-KOTO BUJy HABYAILHOT POOOTH 3 TUCIHUILTIHU KiIbKICTh GaJliB, HU’KYE BCTAHOBJICHOTO
MiHIMyMy, 3100yBad OTPUMY€ HE3aJ0BUIbHY OIIIHKY 1 Mae€ ii mepe3maTh y BCTAHOBJICHUN BHUKIAaueM (IEKAaHOM) TEPMiH.
[HCTUTYIIIiHA OLlIHKA BCTAHOBIIOETHCS BIAMOBIAHO M0 Tabnuili « CHiBBiTHOIIEHHs IHCTUTYNiiHOI MIKaJIM OUiHIOBAHHS i
mkaau oninioBanua EKTC».

OuinoBaHHS pe3yJIbTAaTIB 3aXHCTY J1a00paTOPHOI podoTH

BukoHnaHa i odopmiieHa BIAMOBIIHO 10 BCTAHOBJICHHX METOANYHUMHU PEKOMEHIAIIIMA BUMOT JJabopaTopHa poboTa
KOMIIJIEKCHO OIIHIOETHCSl BHUKJIAJadeM IIPH II 3aXMCTI 3 ypaXyBaHHSIM TaKHX KPUTEPiiB: CaMOCTIMHICTh Ta NPaBHIBHICTH
BUKOHAHHS; TOBHOTA BiATOBiAlI Ta 3HAHHS NPUHIUINB MOOYAOBH, (GYHKIIOHYBAaHHS Ta OpraHi3amii KOMI IOTEPHHUX CHCTEM i
MepeX; HasBHICTh 3aBJaHHS Ta METH POOOTH, ONHUCY NMPOTPAMHOI YacTHUHU (y BUIVIAII NPOTPaMHOTO KOIY, KOH}IrypariiHux
¢aiiniB, cueHapiiB aBTOMAaTH3allii YW Bi3yaJbHUX OJOK-CXEM), OIHUCY amapaTHoi YacTWHU (y BUTILAL (YHKLIOHAIBHHOI,
CTPYKTYpHOI a00 JIOTiYHOI CXEMH, CXEMH IOTOKIB JaHHX, TOIOJIOTII MepexXi, HalalTyBaHb OoOJiaJHaHHS a00 BIpTyaIbHHX
CepeIOBUIIl MOJICITFOBAHHS ); Pe3yJIbTAaTiB BUKOHAHHS (Y BUIJILII CKPIHIIOTIB pOOOTH MPOTpaMHO-anapaTHOI CUCTEMH, eMYJIAIIil
YM CUMYJIIII MepeXeBUX IpoIeciB, OTpUMaHUX rpadikiB abo Tabmuip, JIOTiB poOOTH IPOTOKONIB i CEpBICIB, aHANIZY
PE3yJIbTATIB, BUSBICHUX MTOMIJIOK Ta MUISXIB 1X YCYHEHHSI, TOSICHEHHSI JIOTIKK POOOTH CHCTEMH YH MEPEXKi).

Pe3ynbTaT BUKOHaHHS 1 3aXUCTy 3/00yBaueM BUILOi OCBITH KOKHOT JJaDOPaTOpHOT pOOOTH OLIHIOETHCS BIAMIOBITHO /10
tabmui KputepiiB oliHIOBaHHS HABYATBHUX JIOCATHECHB 37100yBava BUIIOT OCBITH.

VY BunaaKy BUsBJICHHs 3100yBadeM piBHS 3HaHb, HHKYOTO HixK 60 BiZICOTKIB Bii MaKCUMaIbHOTO 0ajly, BCTAHOBJIEHOTO
PoGoyvoro nporpamoro ai1si KO>KHOT CTPYKTYPHOI OAMHMIII, TabopaTopHa poOoTa oMy He 3apaxosyemucs i Ui i1 3aXKUCTy BiH
Mae€ JIeTaIbHIIIE OITPAIfOBATH MaTepiall 3 TEMH POOOTH, METOIMKY 11 BAKOHAHHSI, BUIIPABUTH I'PyOi IIOMUIIKH Ta HOBTOPHO BUHTH
Ha ii 3aXUCT y IpU3HAYCHUH AJIs HOTO BUKJIa[aueM Jac.

OuiHoBaHHS pe3yJIbTATIB TECTOBOI0 KOHTPOJIIO

KoxHuii 3 TecriB, nependaueHnx Pobouoro mporpamoro, ckiafaetses i3 25 TECTOBHMX 3aBlaHb, KOXKHE 3 SIKHX €
PIBHOZHAYHHM.

BigmoBinHO 10 TaOmUIi CTPYKTYpyBaHHS BHJIB pOOIT 3a TECTOBHH KOHTPOJIb 3/100yBad 3aJIeKHO BiJl KUIBKOCTI
MIPaBHJILHUX BiNIMOBiEH Moxke oTpuMaTH Bif 6 1o 10 Gaiis.

Po3noain 6ajiB B 3a/1€KHOCTI Bii HAJaHUX NPABWIBHUX BilNOBigeill HA TeCTOBI 3aBAaHHSA

KigpKicTh MpaBUIBHUX BiAMOBigEH 0-13 14-16 17-18 19-20 21-22 23-25
BiZicoTOK npaBUIIbHUX BiINOBiAEH 0-59 60-65 66-72 73-82 83-89 90-100
Kinpkicts OaniB - 6 7 8 9 10

Ha TtecryBanns BimBoauthess 45 xBwiuH. CTYICHT NPOXOIUTh TECTYBaHHS B OH-JIAHH pexumi y MoayiabHOMY
CepeIOBHIII i HaBYaHHSA. TakoX, CTYICHT MOXKE MMPOXOAUTH TECTYBAHHsI IIMCHMOBO, 3alKMCYIOUH MPABKJIBHI BIAMOBIII Y TATOHI
Biamnosizeit. [Ipu oTprMaHHI HEraTHMBHOT OLIHKK TECT CIIiA IEPE3AaTh 10 TEPMIHY HACHYNHO20 KOHTPOJIIO.

OuinoBaHHs pe3yJbTATIB MiACYMKOBOI'0 CeMeCTPOBOr0 KOHTPOJIIO (icruT)

OcBiTHS Iporpama rnepeadavac mjacyMKOBUI CEMECTPOBUN KOHTPOJIb 3 AUCUUIUIIHK Y (OPMI iCTIUTY, 3aBIaHHSIM SIKOTO
€ CUCTeMHE 1 00 €KTUBHE OILIHIOBAHHS SIK TCOPETUYHOI, TaK i MPAKTHUYHOI MiATOTOBKH 3700yBaya 3 HABYAIBGHOI AUCIIUTUTIHH.
CkiaanHs iCOuTy BiA0yBa€eThCs 3a MOMEPEIHBO PO3POOICHIMH 1 3aTBEPIKCHUMH Ha 3acizanHi kadeapu Oineramu. BigmosigHo
JI0 IIbOTO B €K3aMeHaLliiHOMY OLJIETi IPOMOHY€EThCS TIOEJHAHHS TUTAHb K TEOPETUYHOT0, TaK 1 NPAKTHYHOTO XapakKTepy.



Tabumua — OuiHBaHHSA pPe3yJbTATIB MiICYMKOBOI0 CeMeCTPOBOI0 KOHTPOJIIO 3100yBadiB JeHHOI dopmu
HaBYaHH1 (40 6aJiB A5 NiACYMKOBOIr0 KOHTPOJIIO)

JJ15l KOJKHOTO OKPEMOro BHIY 3aBAaHb
MiniMaJabHUHA co . . * MakcumanabHHi
Buau 3aBaannb ew IMorenniiini mo3uTHBHI 021K .
(mocraTHiii) 6an . (Bucokmii) 0aa
(3aJ10BiJILHO) (cepenuiii 6a.1) (n0dpe) (BinmMinHO)
Teopernune mutanss Ne 1 3 4 5
Teopernane mutanus Ne 2 3 4 5
[Ipaktuune 3aBaanns Ne 1 9 12 15
[Ipaktuune 3aBganns Ne 2 9 12 15
Pa3zom: 24 32 40

Hpumimka. “Iosumuenuii 6an 3a icnum, giominnuii 6io minimanvnozo (24 6anu) ma maxcumanvnozo (40 éanis),
3Haxooumuca 6 medxcax 25-39 oanie ma pozpaxogycmasca ak cyma 6anie 3a yci cmpykmypHhi enemenmu (3a60anns) icnumy.

JI71st KO’KHOTO OKPEMOT0 BUTY 3aBJaHb ITiICYMKOBOTO CEMECTPOBOTO KOHTPOJIIO 3aCTOCOBYIOTHCSI KPUTEPii OI[iHIOBAaHHS
HaBYAJIbHUX JIOCATHEHb 37100yBaya BUIIOi OCBiTH, HaBeneHi Buine (Tadamus — Kpurepii ouninioBaHHS HaBYaJIBLHHX
JIOCSITHEHb 3/100yBa4Ya BUIIOI OCBIiTH).

[TincymkoBa cemecTpoBa OLHKA 3a IHCTHTYLiHHOMIO mKaioio i mkatoro €KTC BH3HaUaeThCSI B aBTOMaTH30BAHOMY
PEeXUMI TiCNIsl BHECEHHSI BUKJIAJaueM pe3yJbTaTiB OI[IHIOBaHHS y 0OallaX 3 ycixX BHJIB HaBYaJIbHOI POOOTH JO €IEKTPOHHOTO
)KypHaiy. CHiBBiTHOUICHHS IHCTUTYIIIMHOI IIKamy OLiHIOBaHHS 1 mkamu ouintoBaHHI €KTC HaBeneni Hmkde y TaOmHIl
«CniBBIIHOLLIEHH».

CeMecCTpOBHIi iICITUT BUCTABJISIETHCS, SKIO 3arajibHa cyMa OalliB, sIKy HaOpaB CTYJCHT 3 TUCIMILTIHU 33 Pe3yIbTaTaMH
ITOTOYHOTO KOHTPOITIO, 3HAXOAUTHCA y Mexax Bif 60 mo 100 6amiB. [Ipr mpoMy 3a iHCTUTYIIIITHOIO MIKAJIO CTaBUTHCS OIliHKA
«B1IMIHHO/OOpE/3a00BITBHOY, a 3a mKanol EKTC — OykBeHe MO3HAYCHHS OILIHKH, IO BiAMOBiNa€ HaOpaHiil cTyIeHTOM cyMi
OaJiB BianoBigHo A0 Tadmuil CriBBiIHOIIEHHS.

Taoauusa — CuniBBiZHOIEHHS iHCTUTYWiHHOT IKAJIHM oWiHIOBaHHS i mikaau ouiHoBanua €EKTC

. . IncTuTyniiina oninka (piBeHb JOCATHEHHs 3100yBaUeM BHIIIOT OCBITH 3aIlTAHOBAHUX
Ouninka PeiiTunrona . » .
EKTC Kana Gais : pesyIbTaTiB HABYAHHS 3 HABYAIBHOL ,I[I/I(iI_[I/IHJI.lHI/I)
3aiik Icnut/mudepenniiioBanuii 3aiik
Biominno/Excellent — Bucokuii piBeHb JOCSTHEHHS 3aIllTAHOBAHUX
A 90-100 pe3ynbTaTiB HaBYAHHA 3 HABYAIBHOI JUCUWIUTIHK, IO CBITYUTH HPO
0e3yMOBHY TOTOBHICTh 3100yBaua [0 TMOJAJBIIOr0 HaBYaHHS Ta/a0o
e mpodeciiiHol AisTHHOCTI 32 (haxoMm
B 83-89 S JobpelGood — cepenniii (MakCHMaIBHO JIOCTATHIN) piBEHb JJOCSATHEHHS
g 3aMIaHOBAHMX PE3yJIbTATiB HABYAHHS 3 HABYATIBHOI AUCIHUILTIHM T TOTOBHOCTI
C 73-82 § JI0 TIO/IANIBIIIOTO HaBYaHHS Ta/ab0 mpodeciiHOl AisIBHOCTI 32 haxom
o)
D 66-72 3aoosinvnolSatisfactory — Hassui MiHiManbHO IOCTaTHi Ul IOJANBIIOTO
E 60-65 HaBYaHHSA ?a/a60 npqd)eciﬁﬁoi JUsUTBHOCTI 32 (paxoM pe3ysbTaTH HaBYaHHSA 3
HaBYaJIBbHOI TUCIHILTIHA
° Hezaoosineno/Fail — Huska 3ammaHOBaHMX pe3yJIbTAaTiB HAaBYaHHA 3
EX 40-59 § HaBYAIIBHOI JIMCIHILTIHH Bi/ICYTHS. PiBeHp HaOyTHX pesyJIbTATIB HABYAHHS €
2 HEJIOCTAaTHIM JUIsi MOAAJBLIOr0 HaB4YaHHs Ta/abo mpodeciiiHol MisIbHOCTI 3a
g (haxom
F 0-39 e He3zaoosinsnolFail — Pesynprati HaBYaHHS BiACyTHI

10. IuTaHHA AJI51 CAMOKOHTPOJIIO Pe3yJIbTATIB HABYAHHSA

3aranbHi MMTaHHS OpraHi3allis HaM’siTi B KOMIT I0OTEPHUX CHCTEMAaX;

Crioco6u opranizariii MacHBiB ITPOLECOPIB B MATPUYHUX OOUYHMCITIOBAIBHIX CHCTEMAX.

@ynknii MapmpyTH3anmii JaHNX B KOMIT IOTepHUX cucTeMax. [lepectaHoBka, TacyBaHHs, 6aTepdiisii;
@ynknii MapmpyTH3anii JaHUX B KOMIT FOTEPHUX cucTeMax. PeBepcyBanHs OiTiB, 3cyB, Mepexa ILLIAC;
Tonomnorii 3’exnans B KC.

MynstroMmm fotepai KC.

Komm’rorepHi cucremu xiracy MIMD.

BOynoBaHi cucremu, iX 3aCTOCYBaHHS.

IndopmaniitHo-kepyro4i CHCTEMH.

0. SCADA cucremu.

Knacudikauis KC.

12. Mogeni apxiTeKTypu nam’aTi 00YHCITIOBaIbHUX CUCTEM;

13. Mogeni apxiTekTyp 3 pO3HOAIICHOIO aM’ SITTIO;

14. MynsTunporecopHa KOTepeHTHICTh Kell-11aM sITi;

15. HenepepsHi, iMITyJIbCHI Ta TUCKPETHI MOJIEII TEXHIYHUX CHUCTEM;

16. MaremaTnyHa i BUKOHYBaHa MOJIENIb TIPOEKTOBAHOI CHCTEMH;

17. AmnamiTiyHa i eKCIEpUMEHTANBHA OIiHKA CTYTICHS aIeKBaTHOCTI MO Ta 11 MPOTOTHUILY;

BoOoo~NoukrwdE

-
=
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18. AunroputmH Ta MiIXOIH IO PO3Ii3HABAHHS PYXiB;

19. Mo0GinbHi kibepdi3uyHi cucTeMH;

20. AVR apxitekrtypa;

21. Mikpokonrponepu ATmega;

22. OcHOBHI IPOTOKOIH 6e3ApoTOBOTO 3B's13KY B IHTepHETI peueit: LoRa / LoRaWAN, 6LoWPAN, NB-l1oT, GSM,
Wi-Fi, Bluetooth;

23. OcCHOBHI NPUHIMIK MiJBHUIICHHS €HEeProe)eKTUBHOCTI MIKPOKOHTPOJIEPHUX CHCTEM 300py 1 00poOKH
JaHKX;

24, Tlnardopmu i 3aco0u 0OpOOKH NaHUX: JIOKAIBHI 1 XMapHi matGopMu, mIaTGOPMU-KOHCTPYKTOPH, 3acOo0U
MAaIIMHHOTO HaBYaHHS 1 CTATUCTUYHOTO aHAIi3Yy;

25. HeiiponHi Mepexi Ta iHII BUIU MAIlIMHHOTO HABYAHHS B 33[ja4ax aHali3y BEIUKUX JaHUX;

26. Be3npoToBi ceHCOpHI Mepexi;

27. ApXiTeKTypa MOTIB;

28. Ilepesaru i 3acTocyBaHHs 0€37]pOTOBUX CEHCOPHUX MEPEK;

29. AwmaniTHYHUH iHCTpyMeHTapiii Ta Bizyamizaiis Big Data;

30. TloOymoBa peampHHX OO'€KTiB 3 BUKOpUCTaHHAM 3D-IpyKy;

31. TMpuanunu npoektyBaHHS 3D 00'ekTiB;

32. OpenSCAD sk iHCTpyMEHT (GYHKI[IOHATBLHOTO mporpamyBanHs 3D 00'exTiB;

33. Anroputmu 3HaXO/PKEHHS OCOOIUBHUX TOYOK;

34. Tlporokonu 6e31pOTOBOI Mepeaadi JaHUX B cUcTeMax [HTepHeTy pedeit

35. IHCTpYMEHTaILHOTO IIPOrPaMHOT0 KOMILIEKCY TpoMuUciioBoi aBTomaru3auii CoDeSys

36. 3amaui rexnomoriit AR TaVR;

37. Buaum m1omOBHEHOT peaibHOCTI;

38. JlomoBHeHa peasbHICTh HA OCHOBI MapKepa;

39. JlomoBHEHa pealbHICTh Ha OCHOBI MPOEKIIii;

40. Bwumu mporpaMHOTo 3a0€31eUYeHHS Ha PO3POOKH TOATKIB TOTIOBHEHOI pealbHOCTI;

41. TlpusnayenHs nporpamaux goxatkiB Reality Composer Ta RealityKit;

42. Twunm BiICTEKCHHS PYXY;

43. TIoHSTTS CTyHeHs CBOOOIH;

44. BuxopucrauHs cepegopuiia Unity st po3poOKH T0IATKIB BipTyallbHOI peaNbHOCTI;

45. Mepexi Ethernet;

46. Texuonoris FDDI;

47. Texunonoris Token Ring;

48. Crek nporokomniB IPX/SPX;

49. IIlo Take MAC-azpeca? Ti dpynxuii.

50. Sxy crpykrypy mac MAC-anpeca?

51. Sk BimnpaBuuk 3HaxoauTh MAC-aapecy onepxyBaya?

52. 1o take ARP-tabmurs?

53. Sk nmomusButucs ARP-tabinio?

54. Komu B ARP-Tabmuti 3’ SBISIOTHCS HOBI PSAKH?

55. o Take IP aapeca? Ii ynkmii.

56. VY uomy momsirarote QyHkiii ARP-makera?

57. Y yomy nonsirarote Qynkuii [CMP-nakera?

58. Slky MakcumanbHy KUIbKICTh IPUCTPOIB Y Mepexi miarpumye Packet Tracer?

59. SIki TMnM MepeXeBHX MPUCTPOIB Ta 3’€IHAHb MOXKHA BUKOopucToByBatu Packet Tracer?

60. SIkuM YHHOM MOKHA MEPEUTH 110 iHTepeiicy KOMaHIHOTO PSIKA IPUCTPOIO?

61. Sk xoH}IrypyBaTH NpHCTpPOi 3 APYroro KOMII rorepa?

62. Sk mojatH ;0 TOTOJOTII Ta HANAITYBATH HOBHUiT ipucTpiit B Packet Tracer?

11. HaB4yajabHO-MeTOAMYHE 320€3MeYeHH S

OcgiTHii mporiec 3 quctuIuTiHA «KOMIT IOTepHI CHCTEMH Ta MEpesXi» TMOBHICTIO i B TOCTaTHIN KiIBKOCTI 3a0e3medeHnit
HEOOXIJHOI HABYAIbHO-METOAMYHOIO JTITEPATYPOIO B MOLYIbHOMY CEPEAOBHIILL.

12. MarepiajJbHO-TeXHiYHe Ta MporpaMHe 3a0e3nedYeHHs] AUCIUILTIHM (32 TOTPeOH)

Indopmaniiina ta xomm rorepHa miarpumka: [1K, ogHormaTi koM 1oTepHi cucremu Raspberry Pi, MikpokoHTposiepHi
mwiatu (ESP32, ESP8266), Mmo6inbHI pucTpoi, 1aBadi Ta BUKOHABYI MOJYJi, MOIYIIi pelie, eIeMEeHTH KOMYTaIlii Ta )KUBJICHHS,
MIPOEKTOP [UISL IEMOHCTpALii.

INporpamue 3abe3nedyeHHs Ta CEPBICH: CepeoBMINA st po3poOKu Ta Hamaromkenus (Python, Node-RED, Wokwi),
3acobu poboru 3 GPI, xmapuwuii 6pokep MQTT (HiveMQ), mokansauii 6pokep MQTT Mosquitto, xmapri cepsicu (Google
Tabnuii), iHCTPYMEHTH [T CTBOpPEHHs Ta KepyBaHHs RAID-macuBamu, mepexesuii cumyssitop Cisco Packet Tracer, odicai
[IporpaMy Ta ZOCTYH A0 Mepexi IHTepHer.

13. PexomeH/10BaHA JliTepaTypa:
1. Matthews S. J., Newhall T., Webb K. C. Dive into Systems. No Starch Press, 2022. 816 p. ISBN-10: 1718501366.
2. lannucci R. A. Toward a dataflow/von Neumann hybrid architecture // ACM SIGARCH Computer Architecture News.
Vol. 16, Issue 2. P. 131-140. DOI: 10.1145/633625.52416.
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3. Ederhion J. et al. Evolution, Challenges, and Optimization in Computer Architecture: The Role of Reconfigurable
Systems // arXiv:2412.19234v1 [cs.AR]. 26 Dec 2024.

4. Nisan N., Schocken S. The Elements of Computing Systems, second edition: Building a Modern Computer from First
Principles 2nd Edition / The MIT Press, 2021. — 344 p.

5. Marwedel P. Embedded System Design: Embedded Systems Foundations of Cyber-Physical Systems, and the Internet of
Things. 4th Edition. Springer, 2021. 833 p.

6. He X., Chen K.-Y., Feng S., Kim H.-S., Blaauw D., Dreslinski R., Mudge T. Squaring the circle: Executing Sparse Matrix
Computations on FlexTPU—a TPU-like processor // Proceedings of the 31st International Conference on Parallel Architectures
and Compilation Techniques (PACT). Chicago, IL, October 2022. P. 148-159.

7. Tordeux A., Julitz T. M., Miller I., Zhang Z., Pietruschka J., Fricke N., Schliiter N., Bracke S., Lower M. System
Reliability Engineering in the Age of Industry 4.0: Challenges and Innovations // arXiv preprint arXiv:2411.08913. 2024.

8. Xypakoscekuit b. 0., 3enis 1.O. Komm’totepri mepexi. Yactuna 1. HaBd. moci. s cTya. cmemiambHOCTI 121
«Imxenepis nporpamHoro 3abesnedeHHs» Ta 126 «lHpopMaliiiHi cHCTEeMH Ta TEXHOJOTri(», cnemiamizamii «lHxeHepis
MPOTPAMHOTO 3a0e3neueHHs 1HPOPMAaLiHHO yHpaBsMounX cucreM» Ta «lHopMmariiiHe 3abe3medeHHsS pPOOOTOTEXHITHIX
cucrem». — Kuis : KIII im. Irops Cikopebkoro, 2020. — 336 ¢

9. AT. MukntnmmH. Komrr’'rorepHi Mepexi, kaura 1. HaBuanbHuil mociOHUK Ayt TeXHIYHKUX cnienianbHocTedd BH3 / AT
Muxutrma, M.M. Muthuk, [1.]]. Ctyxmak, B.B. [Tamsaauk — Marsomis, 2021p. — 256 c.

10. Shelwick T. The Computer Networking Bible: Your Complete Guide to Creating and Securing Networks | Become a
Network Expert in No Time and Build a Thriving Career, Independently published, 2024, 96 p.

11. Rahenaaz Advanced Computer Network, Notion Press, 174 p.

12.  Anthony J. Sequeira, Ronald Wong, CCNA 200-301 Hands-on Mastery with Packet Tracer (Networking Technology)
1st Edition, Cisco Press, 2024, 496 p.

14. Inpopmauiiini pecypcu

1. Monynbae cepenoBuiie s Hauanas. URL : https://msn.khmnu.edu.ua/course/view.php?id=7766
2. Enextponna 6i6mioreka XHY. URL: http://library.khmnu.edu.ua/
3. Incruryniianii penosurapiit XHY. URL : https://elar.khmnu.edu.ua/home

12


https://msn.khmnu.edu.ua/course/view.php?id=7766
http://library.khmnu.edu.ua/
https://elar.khmnu.edu.ua/home

KOMIT'IOTEPHI CUCTEMUH TA MEPEKI

Tun pucuuIIiHT OO00B’a3K0Ba

PiBenn BHIIOT 0CBiTH Iepuuii (6axanaspcoxuil)
MoBa BUKJIaJaHHS Ykpainceka

Cemectp Cromuid

Kiabkicts npuznayenux kpeaurtis EKTC 50

@Dopmu 3100yTTS OCBITH, 1JIA AIKUX BUKJIATAECTHCS

MUCHHILTIHA Ouna (nenna)

Pe3yabTaTu HaBuaHHs. [licisi BUBUEHHS NUCIMIUTIHU CTYZCHT NOBUHEH 3HATH Ta TOSICHIOBATH OCHOBHI IOHSTTS,
MPUHIMIN TOO0YA0BH 1 PyHKIIIOHYBaHHS KOMIT IOTEPHUX CHCTEM i MEPEX; PO3YMITH apXiTeKTYpH Ta Kiacupikamito
00YHNCITIOBAILHUX CUCTEM Pi3HHX KJIACIB 1 aHATI3yBaTH iXHI 0COOIHUBOCTI; 3aCTOCOBYBAaTH METOAM MOACITIOBAHHS JJIS
JIOCTIDKEHHST apXiTeKTyp KOMIT IOTEPHHX CHCTEM 1 MEpeXX, BPaXOBYIOYM amapaTHI Ta MPOTrpaMHi KOMIIOHEHTH 1
KOMYHIKaIliifHi cepefoBUIa; po3po0IATH Ta BIPOBAIKYBAaTH NpPOrpaMHO-aliapaTHi pilleHHs Ha OCHOBI
MIKPOKOHTPOJIEPIB, OAHOIJIATHUX KOMII'IOTEpiB Ta BOYJOBAaHMX CHUCTEM; BUKOPUCTOBYBAaTH HPOTOKOIM OOMiHY
JAHUMH, TEXHOJOTIl BipTyamizamii, XMapHi CepBiCH Ta IHCTpyYMEHTH IHTepHeTy pedel; HaJIalTOBYBaTH,
aIMIHICTPYBAaTH Ta OIIHIOBAaTH POOOTY KOMIT IOTEPHUX CHCTEM 1 Mepex, 3abe3ledyBaTH IXHIO HATIHHICTH Ta
BiIMOBOCTIHKICTbh; MPOBOJUTH €KCIIEPUMEHTH 3 BUKOPUCTAHHIM CyYaCHHUX 1IHCTPYMEHTIB Bi3yai3alii i aHaIiTHKH,
IHTEpIpPETyBaTH PE3yIbTaTH Ta CTBOPIOBATH e(heKTHBHI IH)KCHEPHI PIIICHHS JJI BUPINICHHS MPUKIAIHUX 3a71a9 y
cthepi iHDOPMATIITHIX CHCTEM 1 TEXHOJIOT 1.

3micT HaBYAIBHOI AUCHUMILTIHM. OCHOBHI MOHATTS PO KOMIT IOTEPHI CHCTEMH Ta IX apXiTeKTypH; Kiacudikamis
KC; obuncmroBanpai cuctemu kiacy SIMD Ta MIMD, BektopHi, MatpudHi, acoriaTuBHi Ta cuctoiiudi KC;
MYJBTKOMII FOTEPHI Ta KIaCTepHI CUCTEMH; OpraHi3allis maM’sTi Ta mepeaadya JaHuX y KOMIT IOTEPHUX CHCTEMaXx;
TOIOJIOTI] OOYHCIIOBAILHUX CHCTEM Ta MeEpeX; OCHOBHM HaaidHOCTI Ta BimMoBoctiiikocti KC, pesepByBaHHS;
KOMIT IOTepHI MEpPEeXi, apXiTeKTypa KIIEHT-CEpPBEP, JIOKATbHI Ta OJHOPAHTOBI MEpPEXi, TOTOJIOTIi, METOIH TOCTYITY
ta komyTanii; mozem OSI ta TCP/IP, mpoTokonu MepexeBoro, TpaHCIIOPTHOTO Ta MPHUKIIAIHOTO PiBHIB; TEXHOJOT IS
Ethernet, anpecanis, mapmpyrtusauis Ta NAT, VPN; nporokoimn MQTT ta CoAP ans loT, nBopiBHeBa apxiTekTypa
KiOepi3nYHUX CHCTeM; BUKOPUCTaHHS OJHOIUIATHUX KOMII IOTepHHX crcteM Raspberry Pi Ta MikpokoHTpoJepiB
ESP32 nmns aBromarmzarii, Webiopi, Node-RED Ta MQTT; migsumenns HamiiaocTi depe3 RAID-macuBwy;
MO/ICITIOBAHHSI Ta BiJIaro/pKeHHs Kibepdizuunux cuctem y Wokwi;

Ilpepexgizumu: [pepexsizutu — @izuka (O311.03); Cmapr-TexHonorii Ta [areprer peueit (OPI1.09); Komm’roTepHa
sorika (O®II.17), Komm’rotepHa norika, Kypcoswuii mpoekT (OPII.18); [npopmamniitai Texnomorii (ODIL.19)

Kopexkeizumu; llepenaumnomna npaktuka (O®I1.22); Keanidikauiitna podora (OPI1.23).

3aniaHoBaHa HaB4YaJbHA MisVIbHiCTH: MiHIManpbHUIA OOCSIT HaBYANBHWUX 3aHATH B omHOMY Kkpemuti €KTC
HaBYAIBbHOI JUCIHTUTIHA I neputozo (6akamaBpChbKOT0) piBHS BUIIOT OCBITH 32 JJEHHOIO (POPMOIO 3100y TTS OCBITH
cranoBuTh 10 rogun Ha 1 xpeautr €KTC.

®opmu (MeTOAM) HABYAHHS. JIEKIii (3 BUKOPUCTAHHAM METOJIB Bizyauizamii, IpoOJIeMHOTO i iHTEpPaKTHBHOTO
HaBYaHHA, MOTHBALIHHUX MPHAOMIB, 1H(POPMAMIHHO-KOMYHIKAI[IMHUX TEXHOJOTrIH); nabopaTopHi 3aHATT (3
BUKOPHUCTAaHHIM METOJIIB KOMIT FOTEPHOTO MOJICIFOBAHHS, METO/IiB IIPOEKTHOT JISUTBHOCTI, TPSHIHTOBHX BIIPAB, aHAJII3
MpoOJEeMHUX CUTYyalild, HOSCHEHHS, TUCKYCisl TOIIO); caMOCTiiHa poboTa (ONpalloBaHHA TEOPETUIHOTO MaTepiany,
MiArOTOBKA 10 BUKOHAHHSA Ta 3aXHCTy JIADOpPaTOpHUX poOiT, TOTOYHOTO Ta IMiJCYMKOBOTO KOHTPOJIO) 3
BHKOPHCTAaHHAM 1HPOPMAIIITHO-KOMIT IOTEPHUX TEXHOJIOTIH Ta TEXHOJIOT1H JUCTAHI[IHHOTO HaBYaHHSI.

@opmu OLiHIOBAHHS Pe3yJbTATIB HABYAHHS. OL[IHIOBaHHS JIAOOPATOPHUX POOIT; TECTYBaHHS.
Bua cemecTpoBOro KOHTPOJIIO: iCIIUT

HaBuanbHi pecypcu:

1. Matthews S. J., Newhall T., Webb K. C. Dive into Systems. No Starch Press, 2022. 816 p. ISBN-10: 1718501366.

2. lannucci R. A. Toward a dataflow/von Neumann hybrid architecture // ACM SIGARCH Computer Architecture News.
Vol. 16, Issue 2. P. 131-140. DOI: 10.1145/633625.52416.

3. Ederhion J. et al. Evolution, Challenges, and Optimization in Computer Architecture: The Role of Reconfigurable
Systems // arXiv:2412.19234v1 [cs.AR]. 26 Dec 2024.

4. Nisan N., Schocken S. The Elements of Computing Systems, second edition: Building a Modern Computer from First
Principles 2nd Edition / The MIT Press, 2021. — 344 p.

5. Tordeux A., Julitz T. M., Mller 1., Zhang Z., Pietruschka J., Fricke N., Schliiter N., Bracke S., Léwer M. System
Reliability Engineering in the Age of Industry 4.0: Challenges and Innovations // arXiv preprint arXiv:2411.08913. 2024.

6. XKypaxoscekuit b. 0., 3enis 1.0. Komm’'torepri mepexi. YactuHa 1. HaB4. moci0. ans cTyad. cremiamsHOCTI 121
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«Imxenepis nporpamHoro 3ade3nedeHHs» Ta 126 «lHpopmaniiiHi cucTeMH Ta TeXHOJOTril», cneuianmizamii «lHxeHepis
MPOTPAMHOTO 3a0e3neueHHs iHPOpPMaLiiHO yHpaBisrounx cucreM» Ta «lHopmariitHe 3abe3medeHHs pPOOOTOTEXHIYHHIX
cucrem». — Kuis : KIII im. Irops Cikopcbkoro, 2020. — 336 ¢

7. A.T. Mukutnmma. KoM’ totepHi Mepeski, kaura 1. HaBganpH#iA TOCIOHUK 1S TEXHIYHUX crieriansHocTeit BH3 / AT
Muxkutuimd, M.M. Muthuk, [1.]]. Cryxmsk, B.B. [Tamsiunuk — Marsosmist, 2021p. — 256 c.

8. Anthony J. Sequeira, Ronald Wong, CCNA 200-301 Hands-on Mastery with Packet Tracer (Networking Technology)
1st Edition, Cisco Press, 2024, 496 p.

9. MoayisHe cepenoBmite it HaBuanus. Jloctym mo pecypey: https://msn.khmnu.edu.ua/course/view.php?id=7766

10. Enextponna 6i6miorexka XHY. octym g0 pecypcey: http:/library.khmnu.edu.ua/

Bukaanau: kaHza. TeXH. HayK, goneHT Hivemopyk A.O.

14


https://msn.khmnu.edu.ua/course/view.php?id=7766
http://library.khmnu.edu.ua/

	Тема 1. Комп’ютерні системи
	Тема лабораторного заняття



