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1. PeKBi3anTK HaBYaNbHOI AUCLUNNIHN

MNepwwnii (6akanaBpcbKuin)

F IHbopmaLinHi TexHONOFIT

F7 Komn'toTepHa iHXeHepin
Komn'toTepHi cuctemun Ta mepexi
HopmaTuBHa

3ao04Ha

2 KypC, BECHAHUI ceMecTp

4 kpeantn/120 roanH, nekuji 4 roa,., nabopatopHi poboTtu 4 rog,,
CPC 112 rog.
3anik, nabopaTopHi poboTH

3rigHO pO3KaaAy Ha OCiHHI cemecTp NOTOYHOrO HaBYa/IbHOTO POKY 3a
aapecoto https.//schedule.kpi.ua
YKpaiHCbKa

JNlektop: npodecop kKapeapu OT, A.T.H., npod. KnmmeHKo IpmHa
AHaToniiBHa, klymenko.iryna@edu.kpi.ua, ac. kadegpu OT HikonbcbKni
Ceprin CepriioBuy, nikolskiy.serhiy@Ill.kpi.ua;

NabopatopHi poboTu: ac. kKadbeapu OT Hikonbecbknii Ceprili CepriioBuy,
nikolskiy.serhiy@IIl.kpi.ua

Ha nnatdopmi AnCTaHLIMHOro HaBYaHHS «CiIKOPCbKUN»:
https://classroom.google.com/c/Njg1NDkzNDY2MDM1?cjc=z26eeg7

2. Mporpama HaBYaNbHOI AUCLUNAIHU

1. Onuc HaBYaNbHOI AUCUUNAIHY, TT MeTa, NpeaMeT BUBYEHHSA Ta pe3y/1bTaTU HaBYaHHA

Oucumnnina «UudpoBa cxemoTexHiKa» € HOPMATMBHOW NPOodeciMHO-OPIEHTOBAHO CKNaA0BOMO
niarotoBkmn 6akanaspis cneuianbHocTi 123 «Komn’toTepHa iHXeHepia». BoHa Mae ¢yHAameHTanbHe
3HayeHHA a1a GopMyBaHHA KOMMNETEHTHOCTEN MalbyTHIX ¢axiBLiB AK y chepi Komn'toTepHOI iHXeHepil,
TaK i B CYMDKHMX ranyssax — umdbpoBomy npunagobyayBaHHi, TenekomyHikauiax, iHGopmaL,inHo-
BUMIiPIOBaJIbHIl TeXHiILj, undpoBomy TenebayeHHi Ta paaioss’asKy.

MeTtolo BMBYEHHA AgucumuniaiHnm «LndppoBa cxemoTexHika» € GOPMyBaHHA y CTYAEHTIB 3HAHDb i
NPaKTUYHUX HABUYOK i3 MPOEKTYBAHHA, MOAENIOBaHHA Ta AOCNIAMKEHHS UMPPOBUX CXEM i NPUCTPOIB i3
BUKOPUCTAHHAM Cy4yacHoi enemeHTHOT 6a3un Ta CAIP.

AK HaByanbHWMin Kypc, «LudpoBa cxemoTexHika» noegHYe 6a30Bi OCHOBM Komn'tOTEPHOI
CXEMOTEXHIKM 3 CYYaCHUMW MPUKNAAHMMUM acneKTaMmn NPOEKTYBAaHHA undpoBux npuctpois. Ocobamey
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yBary npuaineHo npuvHumnam QyHKLIOHYBAaHHA TUMOBMX BY3/1iB KOMN'IOTEPIB, @ TaKOX BMKOPMUCTAHHIO
NPOrpamMoBaHUX NOTiYHKX iHTerpanbHux cxem (MIC) ana peanisauii anapaTHUX pilleHb.

MNpeameTom AUCUMNAIHM € MATEMATUYHI, aNrOPUTMIYHI Ta anapaTHi meToan NobynoBu UMPOBUX
cXem, X MOAeNtoBaHHA, AOCAIAMEHHA XapaKTepUCTUK Ta ONTMManbHA peanisauia i3 3acTocyBaHHAM
CYYaCHMX CUCTEM aBTOMATU30BAHOIO NPOEKTYBAHHA. Y HaBYa/IbHOMY NpoLLecCi BUKOPUCTOBYHOTHCA CYYaCH
CAIMP: ModelSim gna ¢yHKLUiOHaNbHOrO MOAENOBAHHA 1 nepeBipkM poboTn undpoBmux NPUCTPOIB Ta
Quartus Il gna cuHTesy i peanisauii npoekTis Ha MNJIC. MpuKnagHi 3aaadi Nig Yac BUBYEHHSA AUCLUNAIHM,
TaKi AK NPOEKTYBAHHA TUMNOBUX BY3NiB, 6/10KiB i NPUCTPOIB KOMN'IOTEPIB Ta AOCAIAXKEHHA IX XapPaKTEPUCTUK
BMPILYIOTbCA 3 BUKOPUCTAHHAM HaBYa/IbHO HaNaroAKyBanbHOi NaaTn KomnaHii Intel DE2 Development
and Education Board (Cyclone Il), DE2-115 (Cyclone IV), DE2-SoC Board (Cyclone V SoC).

BuBYeHHA ancumnniHn 3abesneyye HACTyNHi 3arasbHi Ta GaxoBi KOMNETEHL,ii:
3K 01. 3paTHicTb 40 abCTPAKTHOTO MUCNEHHSA, aHani3y Ta CUHTE3Yy

3K 02. 3paTHICTb BUNTUCA | OBONOAIBATU CY4AaCHUMM 3HAHHAMM

— 3K 07. BMiHHA BUABAATH, CTaBUTK Ta BMpiLlyBaTM Npobiemu

®K 02. 3aaTHiCTb BUKOPUCTOBYBATU Cy4acHi MeToaM i MOBM NpoOrpamyBaHHA A1s PO3POONEHH:A
aNropmuTMiYHOro Ta NporpamHoro 3abesneyeHHn

— OKD5. 3paTtHicTb BMKOPUCTOBYBATM 3acobu i cuCTEMM aBTOMATM3aALIl MNMPOEKTYBaHHA A0
PO3pP06NEHHA KOMMOHEHTIB KOMMN' IOTEPHUX CUCTEM Ta MEPEXK, IHTEePHET A0AaTKiB, KibepdisnyHmnx cuctem
TOLWLO

— ®K 12. 3gaTHicTb igeHTUdIKyBaTH, KNacMdikyBaTh Ta onncyBaTn poboTy NporpamHO-TEXHIYHUX
3aco6iB, KOMN'IOTEPHUX Ta KibepPisanyHUX cUCcTEM, MepeX Ta iXHIX KOMMOHEHTIB LIAXOM BUKOPUCTAHHA
AHANITUYHMX METOAIB | MeTOoAiB MOAEeNtOBaAHHA

— OK16. 3paTHiCTb NpOEKTyBaTW, BMNPOBaAKyBaTU Ta O0OCAYroByBaTUM BMCOKOMPOAYKTUBHI
napasiesibHi Ta po3nogineHi Komn'toTepHi cucTemm Ta ix Cknagosi 3 BUKopuctaHHa MN1IC moaynis i cuctem
ABTOMATM30BaHOIO NPOEKTYBAHHSA;

Y BigNoBiAHOCTI A0 BMLLE3A3HAYEHOr0, CTYAEHTU OTPUMAOTb HACTYMHI pe3ynbTaTh HAaBYaHHA:

— MPH 02. MaTn HaBWYKM NPOBEAEHHA E€KCNepUMEHTIB, 36MpaHHA AaHUX Ta MOAENIOBAHHA B
KoMN'IOTEPHMUX CUCTEMAX
MPH 03. 3HaTK HOBITHI TeXHOAOrIi B rany3i KOMN'OTEPHOI iHXKeHepil
MPH 07. BmiTn po3B’A3yBaTi 3a4a4i aHani3y Ta CUHTE3Y 3acobiB, XapaKTepHUX A5 CreL,ia/ibHOCTI.
MPH 08. BmiTM cMcTeMHO MUCAUTM Ta 3aCTOCOBYBATWM TBOPUI 34i6HOCTI 40 PopMyBaHHA HOBUX

igen

— MPH 09. BmiTM 3acTOCOBYBAaTM 3HAHHA TEXHIYHUX XAPAKTEPUCTUK, KOHCTPYKTUBHMUX
ocobamnBoCTEN, MPU3HAYEHHA | NpaBWN eKcnayaTauii NPorpamHo-TEXHIYHMX 3acobiB KOMM OTEPHUX
CMUCTEM Ta MepeX AN1A BUPILLEHHA TEXHIYHMX 33434 CnewiaibHOCTi

— [MPH 10. Bmitn po3pobnatm nporpamHe 3abesnedyeHHA Ana BOyAOBaHWX | PO3NOAiEHUX
3acTocyBaHb, MObINbHUX i FIBPUAHMX CMCTEM, PO3PaX0BYBATH, EKCNAyaTyBaTH, TUNOBE A8 cnewia/IbHOCTi
obnagHaHHA

— MPH 13. Bmitu ineHTndiKyBaTh, Knacudikysatm Ta onucyBatv poboTy Komn'loTePHUX CUCTEM Ta
X KOMMNOHEHTIB.

2. MpepeKBi3uTK Ta NOCTPEKBI3UTU AUCUMNAIHM (MicLe B CTPYKTYPHO-OriYHIN CXeMi HaBYaHHSA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

Mpu BMBYEHHI aucumnniHn «Komn’'toTepHa CXemoTexHiKa» AO0UiIbHO BMKOPUCTOBYBATU 3HAHHA,
OTPUMaAHI NPU BMBYEHHI nonepegHix ancunnaid: « CTpyKTpM OaHUX Ta aaropnutmmny», «lfporpamyBaHHAY,
«Teopia enNeKkTPOMArHiTHUX Kin», «JlMckpeTHa matemaTuka», «Komn’toTepHa norika. YactuHa 1.
Komn’totepHa norika», «Komn’toTepHa norika. YactnHa 2. Komn’totepHa apudmeTtunka», «lMpakTuyHa
eNeKTPOoHiKa».



OuncumnniHa € 6a3oBo0 ANna Kypcis: «ApxiTekTypa Komn'toTepis. YactnHa 3. MikponpougecopHi
3acobu», «ApxiTekTypa Komn'totepiB. KypcoBa pobota», «Komn'toTepHi cuctemn»; Hagae 6a308i
TEOPETUYHI Ta MPAKTUYHI 3HAHHA ONA BMBYEHHA KypciB BMBipKoBMX ancumnniH @-katanory «Cucremu
06pobKM curHanie», «TexHonorii nporpamyBaHHa Ha C/Embedded», «MpOEKTYBaHHA €N1EKTPOHHUX CXEM
Ta APYKOBAHWUX NAaT», « TecTyBaHHSA Ta KOHTPOIb fAKocTi (QA) BOyg0BaHMX cuctem», « TeXHONOrii po3pobKu
BOyaoBaHux cuctem loT», «[MPOEKTYBAHHA BOYA0OBaHMX CUCTEMY.

3. 3micT HaBYaNbHOI AUCUUNNIHN

Tema 1. Komn'toTepHa cxemoTexHika. ETanu po3suTky. Knacudikauia iHTerpasbHMX Mikpocxem.

Tema 2. Cuctema aBTomaTu3auii npoekTyBaHHA Quartus Il. CTBOpeHHA NPOEKTY 3 BUKOPUCTAHHAM
CXEMHOro pegaKkropa.

Tema 3. DyHKUiOHANbHI enemMeHTM KOMN'lOTepPHOI CXeMOTexHikM. ba3oBi foriyHi enemeHTH, ix
XapaKTEPUCTUKN.

Tema 4. KombiHauiiHi ¢yHKUiOHanbHi npuctpoi. CymaTtopu. [Mdewwndpatopu. Ludpatopw.
MNepeTBoptoBavi Kogis. MynbTunaekcopu. Aemynotnnnekcopn. Komnapartopu. Cxemm KOHTpOLO.

Tema 5. Komn'toTepHi npucTpoi Ha Tpurepax. Perictpu. JTliMMNbHUKMN.

Tema 6. AHanoro-undposi, undpo-aHanorosi nepeTsoproBavi.

Tema 7. MpUCTPOI MiIKPONPOrpamHOro KepyBaHHA.

Tema 8. ApuPpMeTMKOo-A0rivHi NPUCTPOI.

Tema 9. HanisnpoBigHWKoBi 3anam’aTtoBytodi npuctpoi (3M). CtatnuHi onepatmeHi 3 (SRAM).
AunHamiyHi onepaTtusHi 3M (DRAM). MocTinHi i nepenporpamoBsHi 3I. Kew-nam’aTb. AcouiaTuBHa nam’sTb.

Tema 10. NMporpamosHi noriyHi iHTerpanbHi cxemu (MIC). MM, BMK, FPGA.

Tema 11. MoBa onucy anapatypu Verilog. CtBopeHHa npoekty B CAMNP ModelSim, cuHTes undposoro
npuctpoto B CAMP Quartus Il i peanisauia Ha KpucTani FPGA Cyclone Il.

4. HaBuyanbHi pecypcu Ta matepianu

4.1. basosa nitepartypa:

1. Komn’toTepHa cxeMoTexHiKa: 1abopaTopHUit NpakTUKyM [ENeKTpoHHUIA pecypc] : HaBY. nocib. ana
CTyA4. OCBITHbOI nporpamn «Komn'toTepHi cuctemm Ta mepexKi» 3a cneuianbHicTio 123 «Komn'toTepHa
iHXeHepis» / O. A. Bep6a, B.Il. ¥abiH, |. A. KnmmeHko, B. B. TkaueHko; KMl im. Iropa Cikopcbkoro. —
EnektpoHHi Tekctosi aaHi (1 dann: 8,64 M6aunt). — Kuis : KMl im. Iropsa CikopcbKoro, 2019. —110 c.
https://ela.kpi.ua/handle/123456789/29747

2. Komn'totepHa cxemoTexHika : nigpyyHuk / Asapos O. [., FapHara B. A., Knatuenko A. M., Ta-
paceHkKo B. . — BiHHuua : BHTY, 2018. — 230 c. ISBN 978-966-641-736-0

3. babuy M.MM., ykos |.A. Komn’'toTepHa cxemoTexHika: HaByanbHM nocibHuK. — K.: ,,MK-lpec”,
2004.-412c.

4. ApxiTeKTypa KOMM'IOTEPHUX CUCTEM: J1labopaToOpHUIM NPaKTUKYM [EnekTpoHHWI pecypc]
HaBYaNbHUI NOCIBHMK ANA cTyA. cneuianbHocTi 126 «IHpopmaLinHi cuctemm Ta TexHonorii» / €. O. batpak
; KNI im. Iropa Cikopcbkoro. — EnekTpoHHi Tekctosi aaHi (1 ¢ann: 12,3 M6ait). — Kuis : Kl im. Irops
CikopcbKoro, 2020. - 110 c.

4.2. lopaTKoBa nitepartypa:

5. MartBieHko M.M., Po3aH B.M. Komn'ioTepHa cxemoTexHika. HaB4YanbHuii NoCibHMK. — Kuis:
BuaasHuyTso Jlipa — K, 2016. — 192 c.

6. ACTY 3212-95. Mikpocxemu iHTerpoBaHi. Knacudikauia Ta cuctema yMOBHUX NO3HAYEHb.

4.3. IHpopmaliitHi pecypcu:

7. AnCTaHUinMHI Kypcn Ha naaTdopmi AUCTaHLIMHOrO HaBY4aHHA «CikopcbKnin» B cepeposumLi Google
Workspace for Education: Komn’toTepHa cxemoTexHiKa
https://classroom.qgoogle.com/c/Njg1NDkzNDY2MDM1 ?cjc=z26eeq7
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HaB4yanbHUI KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLMNIHU (OCBITHBOrO KOMMNOHEHTA)

Po3snogin HaBYyasNbHOro Yacy 3a BMAAMW 3aHATb | 3aBAaHb 3 AMCUMNAIHM 3rigHO 3 poboynm
HaBYaNbHUM MNaHOM. Ha BMBYEHHA AucuuniiHu suaineHo 120 roguH/4 KpeawuTis, Nekuii 4 roguHm,
nabopatopHux pobiT 4 roguHN, camocTinHoi poboTn 112 roguH.

NeKuiliHi 3aHATTA
Y nekuitHomy matepiani AUCUMNAIHM OCHOBHAa YyBara MNPUAINAETLCA NpUMHUMNAmM nobyaosu
UMdpPOBMX NPUCTPOIB Ta CUCTEM Ha OCHOBI 6a30BUX IOTIYHUX eneMeHTiB. Po3rnagatoTbca MeToan aHanisy
Ta CMHTE3y KOMOIiHaLiMHMX i MOCNiAOBHICHMX cxem, 0cobaMBOCTi NobyaoBu OyHKLIOHANbHUX BY3NiB
Komn’toTepa Ta cyyacHi niaxoam Ao umMdpoBoro npoeKTyBaHHA 3 BUKopuctaHHAM CATP.
JeTanizauia TemM nekUiMHUX 3aHATb, KOHCNEKT NIEKLiN Ta BiAeomaTepianm po3milLleHoO Ha nnatpopmi
AMCTaHLUiMHOro HaBYaHHA «CiIKOPCbKin» https://classroom.google.com/c/Njg1NDkzNDY2MDM1 ?cjic=z26eeq7

CTpyKTypa NeKkuiiHoro marepiany
Nekuia 1

Tema 1. CamocmiiiHe onpayroeaHHA. Komn’'toTepHa cxemoTexHika. Etanu po3suTky. Knacuodikauis
iHTerpanbHUX Mmikpocxem. (Knacuoikauii umdposux enemeHtisB EOM. IHTerpanbHi mikpocxemu (IMC).
Knacuoikauii IMC. CtaHgapTHi IMC. CneuianizosaHi IMC. NapameTtpu IMC. Bumoru go cepiit IMC. )

Tema 2. Cuctema aBTomaTu3auii npoekTtyBaHHA Quartus |l. CTBOpPEHHA MNPOEKTY 3 BUKOPUCTAHHAM
cxemHoro pepaktopa. (MporpamHe cepeposBuwe Quartus® |l komnaHii  Altera®, eTtanu
CTaHAapTHOro npouecy npoektyBaHHA B CAIP Quartus Il, cTBOpeHHA NPOEKTY, BBi4 NPOEKTY B
CXEMOTEXHIYHOMY PEeXWUMIi, CUMHTEe3 npoekTy, poboTta B rpadiyHomy penaKkTopi, po3pobneHHA
OYHKLUiOHaNbHUX ONOKIB, PO3MILLEHHA | TpacyBaHHA TMPOEKTY, aHani3 4acoBWMX 3aTPUMOK,
MOZAENIOBAHHA MPOEKTY, MPOrpamMyBaHHA MIKPOCXEMM, BHYTPILUHbOKPUCTA/IbHE HAMAro4KeHHA
NPOEKTY, MailcTep cTBOpeHHsA HoBoro npoekty New Project Wizard). Peanizauis npoekty CAMNP
Quartus Il

Tema 3. CamocmiliHe onpaytoeaHHA. OCHOBW CXEMOTEXHIKM HaNiBMPOBiAHUKOBUX JIOTIYHMX EIEMEHTIB Ta
iX KOMNOHEeHTIB (PYHKLiOHaNbHI efleMeHTM KOMN'IOTEPHOT CXeMOTEXHIKK. Ba3oBi NOriYHi enemeHTy,
CXEMHO-TEXHONOTIYHI TUMKN, OCHOBHI XapaKTEPUCTUKM NIOTIYHNX eNeMEHTIB, enemeHTn TTJ1, enemeHTH
KMOT noriku).

Tema 4. KombiHauiliHi pyHKUioHanbHI npucTpoi. Cymatopu. dewmndpatopu. LLndpatopu. MepetsoptoBadi
Koais. MynbTunaekcopu. lemynbtunnexkcopu. Komnapatopu. Cxemm KOHTPOALO.

Tema 5. CamocmiliHe onpayto8aHHA. Komn’toTepHi NPUCTPOi Ha Tpurepax. Perictpu. JliunnbHUKN.

Tema 6. CamocmiiiHe onpaytoeaHHA. [lpUCTPOi  MIKPONPOrpaMHOro KepyBaHHA  (MPUMHUMN
MiKpOMpPOrpaMHOro KepyBaHHSA, Mnporpama, KoOmMaHAa, MiKponporpama, MiKpokomaHgaa, dopmart
MiKpPOKOMaHAM, CTPYKTypa NPUCTPOLO.

NeKuia 2

Tema 7. ApndmeTrKo-noriyHi npuctpoi (AJ1M). BUKOHaHHA apudmeTyHMX onepauin B A/ i3 3aranbHoOO
Norikoto. AHani3 03Hak BUKOHaHHA apudMeTUUHUX onepaLin. Po3pobneHHs moaynis AJIM.

Tema 8. CamocmiiiHe onpayroeaHHA. HaniBnpoBigHWKOBI 3anam’sTosytodi npuctpoi (3M). CraTuyHi
onepatusHi 3M (SRAM). AnHamiuHi onepaTtusHi 3M (DRAM). MocTiiHi i nepenporpamosHi 3. Keww-
nam’atb. AcouiatusHa nam’satb. FLASH nam’saTb.

Tema 9. CamocmiiiHe onpaytoeaHHA. MporpamoBHi forivHi iHTerpanbHi cxemu (MNIC). NJIM, BMK, FPGA

Tema 10. Mosa onucy anapatypu Verilog HDL (nekcuuyHi enemeHTH, AaHi, onepauii i Bupa3m, npouecu
3aTpUMKK, andasiT, onuc By3AiB, iHTepdelicy, npumitueis, D-Tpurep, RS-Tpurep-3acyeka, Verilog-
MoZeNb).


https://classroom.google.com/c/Njg1NDkzNDY2MDM1?cjc=z26eeg7

Tema 11. CtBopeHHA npoekty B CAMP ModelSim, cuHTes undposoro npuctpoto 8 CAMP Quartus Il i
peanisauia Ha Kpuctani FPGA Cyclone Il

NabopaTtopHi pobotn

MeTa nabopaTopHUX pobIT — ¢GOpMyBaHHA HABMYOK MNPOEKTYBAHHA, MOAENIOBAHHA Ta
BiANAroAKeHHA UMPPOBUX CXEM Pi3HOrO pPiBHA CKNaAHOCTI. ONs BMKOHAHHA MNPaAKTUYHUX 3aBAaHb
BMKOPMCTOBYIOTbCA Cy4YacHi 3acobyM aBTOMATM30BAHOro NPOEKTyBaHHA (Quartus Il, ModelSim), wo
3abe3neyyloTb CMHTE3 Ta NepeBipKy poboTH UMPOBUX NPUCTPOIB, @ TAKOXK anapaTHi BignaroaKyBasbHi
nnatdopmu.

TemaTuka nabopatopHux pobir:
JlabopamopHi pobomu 0518 ayOumMopHO20 BUKOHAHHSA

NabopartopHa poborta 6. Po3pobneHHA moayna apudmeTnko-noridHoro 6a0ky (ALU) 3 miaTpmMmKotro
OCHOBHMX onepaLili (AND, OR, XOR, ADD, SUB, SHIFT) (2 roa).
AypuTopHe 3aHATTA. 3aK/104YHMIA TECT NO pe3y/bTaTamM BUKOHaHHA NabopaTopHux pobit 1 — 6 (2 roanHu)

JlabopamopHi pobomu 018 camocmiliHo20 BUKOHAHHA:

NabopatopHa po6ortal. BuBYeHHA cucTemu aBToMaTtM3auii npoektyBaHHa QUARTUS Il. CuHTes
KOMbBiHaLINHMX cxeMm.

NaboparopHa poboTa 2. Po3pobieHHA moayns KOMbBiHauiMHOro cymaTopa.

NabopaTtopHi poborta 3. BuBueHHA cepegoBulla mogentoBaHHA MODELSIM. Po3pobnieHHs cxem
KOMbBiHaLiMHOI NIOTIKK.

NabopaTtopHa pobota 4. KombiHauiliHi npucTpoi. Po3pobaeHHA TMNoBMX By3niB Komn'toTepa (2 roa).
NabopaTtopHa poboTa 5. MpucTpoi ana nepetTBopeHHaA Yncen. Po3pobsieHHA TUNOBUX BY3/iB Komn'toTepa.

6. CamocrTiiiHa po6oTa 3406yBava BULLOi OCBiTM 3a04HOI GOPMM HABYAHHA

Buan camocTinHoi po60oTK Ana cTyaeHTiB 3a04HOT dopmm HaBYaHHA (112 roguH):

— NiAroTOBKa A0 ayAUTOPHUX 3aHATb, BUKOHAHHA NMOTOYHMX AOMALLHIX 3aBAaHb Ta OMNpaLoBaHHA
maTepianis nekuin (0,5 roanH X 4 roanH NekKuii = 2 roguHK);

— BMKOHaHHA iHAUBIAYANbHOTO 3aBAAHHA A0 1abopaTOpPHUX POBIT, PO3B’A30K 33434, NiATOTOBKA Ta
06pob6aEHHA MpPOBeAEHHA PO3PaxyHKiB 3@ MEPBUHHUMW AAHMMM, OTPUMAHMMM HA NabopPaTOPHUX
3aHATTAX, 0GOPMIEHHA NPOTOKoAy, odopmaeHHA 3BiTy A0 nabopaTopHoi pobotn (2 roguHU X 6
nabopartopHux pobit = 12 roguH);

— BMKOHaHHA nabopaTopHoi pPobOTU 6: NPOEKTHA AiAAbHICTb, NIArOTOBKA AOKYMeHTaUil Ta
npeseHTauii (10 roguH).

— nigroToBKa 40 NOTOYHOI KOHTPOLHOT poboTK (TecTy) (2 roanHun);

— nigrotoBKa Ao 3a/iKy (6 roguH);

— CaMOCTIiHe OnpaLoBaHHA TEOPETUYHOrO MaTepiany, PO3ropTaHHA NPOrPAaMHOro cepeaoBmLLa Ta
3aBaHTaXEHHA BUXiAHUX KOAiB NPOrpamMHOro 3abesneyeHHs gas BUKOHAHHA NPAKTUYHKUX pobiT, poboTa 3
CUCTEMOIO KOHTpOtO Bepcil Git (82 roauHm).

MumaHHa ona CAMOKOHMpOoAro ma camocmiiiHo2o onpayroeaHHA

OcHoOBM Ta icTOpifA pO3BUTKY

1. ETanu po3BUTKY KOMN'IOTEPHOI CXEMOTEXHIKM.

2. Knacuoikauin iHTerpanbHux mikpocxem (IMC).

3. MNoHATTa Ta Knacudikauis NporpaMoBaHUX NOTIYHKUX iHTerpanbHux cxem (MIC).
YMOBHi NO3HA4YEHHA Ta enlemeHTHa 6a3a

4. Cuctema yMOBHMX NO3HA4YeHb UMPOBUX CXEM.

5. Mo3HaueHHs, Knacudikauia Ta Tunm kopnycis IMC.

6. JloriyHi enemeHTM Ha BiNONAPHUX | NONBOBUX TPAH3UCTOPAX.



7. XapaKTepucTtnkum 6asosux noriyHux enemeHtis (AND, OR, NOT, NAND, NOR, XOR, XNOR).
Komb6iHauiiiHi npucrpoi
8. PyHKUiOHaNbHI enemeHTN KoMN'ITEPHOI CXEMOTEXHIKM.
9. Cymatopu: npuHUMN poboTn, Knacudikauis, NPOeKTyBaHHSA Ta AOCAIAKEHHS.
10. Jewwndpatopu Ta wudpatopw.
11. NepeTBoptoBayi KoAis.
12. MynbTMnAeKcopu Ta A4EMYAbTUMNIEKCOPU.
13. Komnapartopu.
14. Cxemun KOHTpOIO.
NocnipoBHI npuctpoi
15. Komn’toTepHi npucTpoi Ha Tpurepax.
16. ACUHXPOHHI Ta CUHXPOHHI TpUrepu.
17. Perictpu: npuHumn poboTtun Ta Knacuoikauis.
18. JliYnMNbHUKK: BUAKU Ta 3aCTOCYBAHHA.
MpucTpoi KepyBaHHA Ta 06pO6KKM gaHux
19. OpraHisauia poboTM NPUCTPOIO MIKPONPOrPAMHOr0 KepyBaHHS.
20. ApudmeTnko-noridni npmctpoi (AJIMN): cTpyKTypa, NPUHLMAN pobOTH.
21. MeToaM BUKOHAHHA apUPMETUUYHMX OnepaLiii B KOmn'toTepax.
22. O6pobKa AaHMX 3 N1aBAKOYOI0 KOMOIO.
23. ®opmyBaHHA 03HAK BUKOHAHHA apudmeTuyHmnx onepauin 8 AJIM.
3anam’AaToByloYi NpUCTpOi
24. Knacuodikauyis 3anam’aToByouMx NPUCTPOIB.
25. HanisnposigHukosi 3M: ctatnyHi (SRAM), anHamiuHi (DRAM).
26. MocTiiHi Ta nepenporpamosHi 3.
27. Kew-nam’aTb: opraHisauia Ta npMHUunm poboTu.
28. AcouiatMBHa nam’aTb.
Mosu onucy anapatypu
29. OcHosu moswu onucy anapatypu Verilog HDL.
MpuKnagm onmcy KOM6iHaLiMHKMX Ta nocaigoBHUX cxem y Verilog HDL.

MaTepianv gna camocTiiHOro OnpautoBaHHA, TEMU, MUTAHHA ONA CAMOKOHTPO/IO Ta KOHTPO/IbHI
3aNUTaHHA 3HaxoAsTbCA Ha naatdopmi  AucTaHuiHoro HaByaHHA «Cikopcbkuin»  (Classroom)
https://classroom.qoogle.com/c/Njg1NDkzNDY2MDM1 ?cjc=z26eeq7.

1. MoniTUKa Ta KOHTPONb
7. NoniTMKa HaBYaNbHOI AUCLUNAIHM (OCBITHBOrO KOMNOHEHTA)

DepnaiHn. [ns BUKOHAHHA nabopaTopHMX POBGIT BCTAHOBAOKWOTbLCA AeANanHU. [eananHu
YTOUHIOKOTBCA | ONPUNIOAHIOIOTLCA BUKAAAAYeM Ha NOYATKY CEMECTpY.

3aoxouyBanbHi 6anm (6OHycKM) BUCTABNAKOTLCA 3a: aKTUMBHY Yy4yacTb Ha JIEKUifX Ta cemiHapax,
HanpuKNag, yy4acTb B AOMCKYCifiX; BMKOHAHHA AOMalIHIX 3aBAaHb, BeAEHHS KOHCMEKTY, MiAroToBKa
NoBiAOM/IEHHA 3 Npe3eHTaLieo No 0AHiN i3 Tem CPC ancumnninm Towo. KinbkicTb 3aoxodyBaHux 6anie He
6inbwe 10.

3aoxo4vyBanbHi 6anuM TaKoXK MOXKYTb HAapaxoByBaTMCA 3a nNposasu soft skills nig 4Yac BMKOHAHHA
KOHTPO/NIbHUX 3axoAiB AucumnniHn (nabopaTtopHMX Po6IT, MOTOYHUX KOHTPOJbHUX POBIT, MOAY/bHUX
KOHTPONbHUX PobiT). [lo TakMUX NPOABIB HaneXKaTb, 30KPEMa, CTaPaHHICTb Nifg, Yac BUKOHAHHS 3aBAaHb,
AOTPMMaHHA BCTAaHOBJIEHUX TEPMIiHIB MogaHHA poO6IT, BiANOBiAa/NbHE CTaB/NEHHA A0 HaBYa/IbHOro
npoLecy, CAMoCTilHICTb Ta AKiCTb 0bOpMAEHHA pe3ynbTaTiB. baav HapaxoByOTbcA B po3mipi fo 1 6any 3a
OAHe 3aBAAHHA 33 pPilleHHAM BMKAagaya.

NabopaTtopHi poboTU. BMKOHaHHIO KOMKHOI nabopaTopHOi pPOBOTU nepeslye BUKOHAHHA
iHOMBIAYAaNbHOrO 3aBAAHHA | OPOPMAEHHA WOro y BUrAAZi NpoToKony. [MPOTOKON BWKOHAHHA
NabopaTopHOro 3aBAaHHA Mae 6yTn 3aBaHTaXkeHOo B Classroom He ni3Hile Hix 3a o6y Ao nabopaTopHoro


https://classroom.google.com/c/Njg1NDkzNDY2MDM1?cjc=z26eeg7

3aBAaHHA. [1o NpOTOKOY A04al0ThCsA NOCUNAHHA Ha Git 3 Kogom nporpam (3a HeobxigHOCTI) i nocMnaHHA
Ha BCi HeobXiaHi cynpoBigHi maTepianu ANna 3aXMCTy, 30KPEMa Ha Bifieo3annc BUKOHAHHA fnabopaTopHOro
3aBAaHHA (3a HeObXigHOCTI, B ANCTaHLIMHOMY pexXuMi abo 3a BUKOPUCTAHHSA BiAA4aneHoro yCTaTkyBaHHA,
TowWwo). CTyAEHT, AKMIA NPUILLIOB Ha 3aHATTA 6e3 NiAroToBNEHOro NPOTOKO/Y A0 3aXMUCTy nabopaTopHOi
po60TN He AOMNYCKAETbCA. Mepwmnm eTanom CTYAEeHT 3aXMLWAE pPe3y/ibTaTu BUKOHAHHA iHAUBIAYAbHOTO
3aBAaHHA A0 N1abopaTopHOi poboTH, Ha APYromy eTani — 3aXULLAE TEOPIt0 WAAXOM YCHOro ONUTYBAHHA
abo TectyBaHHA. B AncTaHUinHOMY pexxumi Binblwictb nabopaTtopHMx pobIT CynpoBOAKYOTLCA TECTAMM
ANA OLiHKN BMBYEHOIO TEOPETUYHOrO Ta /1abopaTOpHOro maTtepiany 3amicTb YCHOro onuTyBaHHA. baan
OTPMMaHI 3a BUKOHaHHSA nabopaTopHOoi pob0oTH, 3a ONUTYBaHHA (TECT) Ta 32 NPOTOKON CKAALAI0Tb OLHKY
3a JnlabopatopHy poboTy. TecTyBaHHA MNPOBOAUTLCA Ha NabopaTOpHOMY 3aHATTI MiciA MepeBipKu
pe3ynbTaTiB BUKOHaHHA iHAMBIAYyanbHOT pob60TH. CTYAEHT, AKMIA He BUKOHAB iHAMBIAYabHE 3aBAaHHSA 40
nabopaTtopHoi poboTn A0 TECTY HE AOMNYCKAETHLCA.

OuiHKa, AKy CTYAEHT MOXe OTPMMaTW 3a BMKOHAHHA KOXKHOi slabopaTopHOi poboTu HaBeaeHi B
Tabnnui 1 ouyiHOBaHHA cemecTpoBUX pPobiT, po3ain 8 cnnabyca.

CemecTpoBMII KOHTPOAb. 3araibHOO YMOBOK AOMNYCKY A0 CEeMeCTPOBOro KOHTPOAO (3a/iKy) €
3apaxyBaHHA BCiX 1abopaToOpHUX PobiT, Ta peNTUHT He MeHLwe 36 6anis. IHAMBiAyanbHa poboTa cTyaeHTa
BK/IIOYAE BMKOHAHHSA BCiX MOTOYHMX POBIT 32 cemecTp. TaKMM YMHOM KiNbKicTb 6aniB 3a iHAUBIAYyanbHY
pob0Ty 3a cemecTp A0piBHIOE Bia 36 A0 58 6aniB. MaKcMmanbHa OuiHKa 3a 3anikoBy poboTy gopiBHI0E 30
6ani..

B pamkax cemecTpoBOro KOHTpOAtO nepeabayeHa 0H60B’'A3KOBa 3aK/OYHA 3a/liKOBa KOHTPOJIbHA
poboTa. PeiMTUHIroBa (cemecTpoBa) OLiHKA BU3HAYaETbCA K cyMa 6aniB 3a 3aniKOBY KOHTPObHY poboTy
Ta 6aniB 3a iHAMBIAYyaNbHY cemecTpoBy poboTy (nabopaTopHi poboTK Ta eKcrnepc-TecTu).

3anikoBa poboTa nuweTbcA 6e3 3acTocyBaHHA AOMOMIXHUX 3acobiB (Mob6inbHI TenedoHw,
NAaHWeTU Ta iH.); pe3yabTaT NepecunaeTbca 40 BianosiaHOI AnpekTopii Google — aMcKy yepes Google
dopmy. banu 3a 3anikoBy poboTy AogatoTbcsa Ao 6anis 3a iHAMBIAYanbHY POBOTY i CKNagatTb CEMECTPOBY
PEeNTUHIOBY OLLiHKY.

BignosigHo A0 [MONOXEHHA NPO CUCTEMY OUiHIOBAHHA pe3y/bTaTiB Has4yaHHA B KIll im. Iropa
Cikopcbkoro https://osvita.kpi.ua/sites/default/files/downloads/Pologennia RSO 2022.pdf nn. 3.7 -
3.11 nepenbayeHo HacTynHe:

3p06yBavi, AKi BUKOHANW BCi YMOBM A0MNYCKY A0 3a0iKy Ta OTPMMANN CEMECTPOBY PEUTUHTOBY OLiHKY
meHue 60 6aniB, a TakoX 3400yBadi, AKi 6aXKkaloTb NiABULLMTM CBOIO CEMECTPOBY PEUTUHIOBY OLLIHKY, Ha
OCTaHHbOMY 33 PO3K/AaA0M 3aHATTI CKNaAat0Tb 3aiK Yy BUMAAi ycHOI cnisbeciauw.

Y pasi npoxoarKeHHs 3a/iKoBOi cniBbecian, peiTMHrosa (cemecTtpoBa) OLiHKA, BU3HAYaETbCA, AK
cyma 6anis 3a iHAMBIgyanbHYy cemecTpoBy pob6oTy (wo BignosigaloTb 6anam 3a nabopatopHi poboTn
npoTArom cemecTtpy, aus. Tabn. 1) Ta ouiHKa 3a 3anikosy cnisbecigy. Bci iHwWi 6ann, aki HabpaHi
npotarom cemecTpy (oKpim 6anis 3a nabopaTtopHi pob60TH) aHYNIOIOTbCA.

MpaBuna BsigBiayBaHHA 3aHATb. BiaBiayBaHHA 3aHATL € BibHUM, 6an 3a NPUCYTHICTb Ha JIEKLisAX
Ta NnabopaTopHMX 3aHATTAX He A0Aa0TbCA, BignoBiAHO WTpadHi 6anm He nepeabavatoTbea. Btim, Baroma
YacTUHa PeNTUHTY GOPMYETLCA Yepes aKTUBHY y4acTb Y 3aX0A4ax Ha 1abopaTOPHMX 3aHATTAX.

OWCTaHLUIAHMA  peXXMm HaBYaHHA. Y pasi 3anpoBag)KeHHs obmeKeHb Ha BigBiAyBaHHA
yHiBEPCUTETY, NOB’A3aHMUX 3 BBEAEHHAM KapaHTUHY abo perKMmy BOEHHOrO CTaHy B AeprKaBi, OCBITHIN
npouec 34iNCHIOETLCA Y AUCTAHLUiIMHOMY peXMMi BignosigHo A0 MNon0KeHHA NPo ANCTaHLiMHEe HaBYaHHA
B KMl im. lrops Cikopcbkoro (https://osvita.kpi.ua/index.php/node/188), PernameHTy opraHi3sauji
OCBITHbOrOo npouecy B AucTaHuinHomy pexumi (https://profkom.kpi.ua/reglament-organizatsiyi-
osvitnogo-protsesu-v-distantsiynomu-rezhimi) Ta PernameHTy npoBeAeHHA CEMECTPOBOrO KOHTPO/O B
AnctaHuinHomy peskumi (https://osvita.kpi.ua/node/148). Y pexkMmi AUCTAHLIAHOrO HaBYaHHA 3aHATTA
BifAOyBalOTbCA Yy BUIAAAI OHNAaMH-KOHdepeHUuii Ha nnatdopmax BigBlueButton, Google Meet, Zoom.
MocnnaHHA Ha KOHdepeHLito BUMAAETbCA HAa NOYATKy cemecTpy i po3miwyerbcs B AC «ENneKTpoHHMM
Kamnyc». 3 meToto 3abesneyeHHA sKiCHOI NigroToBKM 3400yBauviB, AUCTAHUIMHUIA Kypc AMCUMNAIHK
po3miuieHo Ha Mnatdopma anctaHuiiHoro HaByaHHsa «Cikopcbkuiny (https://www.sikorsky-distance.org).
Pe3ynbTath ouiHtoBaHHA BUCBITAOOTb Y AC «ENEKTPOHHWUIA Kamnyc» Ha ocobucTiln cTopiHui 3406yBaYa
(https://ecampus.kpi.ua).
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MpaBuna noBegiHKM Ha 3aHATTAX. Ha 3aHATTAX cnig A4OTPUMYBATUCb HOPM €TUYHOI MOBEeAiHKM
BM3HaveHuMX y Koaekci yecTi HauioHanbHOro TexHiYHOro yHiBepcuteTy YKpaiHn « KUIBCbKMIM NONITEXHIYHUM
iHCTMTYT imeHi Iropa Cikopcbkoro» (https://kpi.ua/code). Ha TepuTopii yHiBepcuTeTy 3406yBadi matoTb
nosoauTtu cebe BignosiaHo o MpasBua BHYTPilWHbOro po3nopaaky (https://kpi.ua/admin-rule).

Bu3HaHHA pe3ynbTaTiB HaBYaHHA, HabyTuX y HedpopmanbHili/iHpopmanbHiit ocsiti. MoNOKeEHHA
NPO BM3HAHHA pe3y/bTaTiB HaBYaHHA, Habytux y HedopmanbHii /[ iHbOpmanbHiM  OCBITI
(https://osvita.kpi.ua/index.php/node/179) pernameHTye BM3HAHHA pPe3ynbTaTiB HaBYaHHA, HabyTUX y
HedopManbHil/iHPoOpManbHii OCBITI:

— Yy pa3i HaBYaHHA Ha HepOpPMaNbHI OCBITU, AKY CTYAEHT 06paB CaMOCTIMHO i xo4e 3apaxyBaTu
pe3ynbTaT HaBYaHHA B pPaMKax AMCUMMIHW, MPOXOAMTbCA npoueaypa Banigauii, wo nepenbdavae
noAaHHs 3406yBavyem 3asBM Ha iM'a AieKkaHa, AeKknapaduii niaTeeparkyBasbHUX AOKYMEHTIB; PilleHHs nNpo
BU3HAHHA Y/ HEe BM3HAHHA NPUMNMAETLCA KOMICIEO Yy cKnaai 3asigyBaya Kadegpu, BUKNagaya, rapaHTta
OCBITHbO-NPOECIMHOI Nporpamu.

— 33 pilleHHAM BMK/Aa4aya OKPeMi 3MICTOBHI moayni abo Temu AUCUMNAIHU MOXKYTb OyTu
3apaxoBaHi Ha NiacTaBi pe3ynbTaTiB NPOXOAKEeHHA 3400yBayYemM OHMAMH-Kypcy abo iHWOro enemeHTty
HepopManbHOI OCBITK; Nepenik 3aBAaHb Ta eNeMeHTiB HepOPMabHOT OCBITM BU3HAYAETLCA BUKAAZAYeM
3a3ganerigb i Po3MilLyeTbca Ha NAaTGOPMI AUCTaHLiIMHOrO HaBYaHHA «CiKOPCbKMNY», NPO WO CTYAEHTH
NoBIAOMNAIOTLCA HAa MOYATKY CEMecTpy; Yy LbOMy BMNAAKy 3400yBay 3BiNbHAETbCA Bif, BMKOHAHHA
BiANOBIAHMX 3aBAaHb | OTPMMYE MAaKCUMaNbHUI H6an 3rigHO 3 PEMTUHIOBOKO CUCTEMOIO OL,iHIOBaHHA.

MoniTMKa BUMKOPUCTAHHA  LWUTYYHOrO  iHTENEKTYy. BMKOPUCTAHHA  WTYYHOro  iHTENEeKTy
pernameHTyeTbcA «TONITUKOK BUKOPUCTAHHA LUTYYHOrO iHTENEKTY ANA akagaemiyHoi giancHocTi B KIl im.
Iropa Cikopcbkoro» (https://osvita.kpi.ua/node/1225). Yci 3aBgaHHA, AK Nig, 4ac BUKOHAHHA HaBYa/IbHUX
3aBAaHb 3 AMCUMNIHM, TaK i iHAMBIAYa/bHI 3aBAAHHA, MalOTb OYTU pe3y/IbTaTOM BNAAaCHOI OpUriHaibHOI
pobotn 3m06yBava. BukopuctanHa LI gna aBTomaTtuyHOI reHepauii Bignosigeir 6e3 noaanblIOro ix
aHanisy Ta goonpautoBaHHA 3ab60poHeHO.

MopyweHHA akagemiuHoi A06poYecHOCTI: BUKOPUCTAHHA naariaty. Y pasi BuABNeHHA (aKTiB
BMKOPWUCTAHHA NJiariaTy nig, 4ac BUKOHAHHA HaBYa/ibHMX 3aBAaHb, CTYAEHT BTPA4ya€e NpaBo Ha noganblie
BMKOHAHHSA NOTOYHMX 3aBAaHb Y MeXKaxX HaBYa/IbHOT AUCLMNAIHM 40 3'ACYBaHHA 06CTaBUH NOPYLUEHHA.

CTyneHT 3060B’A3aHUI aprymeHTOBAHO MOACHUTU MPUYMHM BUMKOPUCTAHHA MNAariaty, a TaKOX
3aCBiIYMNTU TOTOBHICTb AOTPMMYBATUCh NMPUHLMNMIB akaAeMidyHOi 106p0oUYECHOCTI B NoAanblLlOMYy HaBYaHHI
(nMcbmoBO y BUrNA[i NOACHIOBA/NbHOI 3aMUCKK); NOBTOPHO BWMKOHATM 3aBAaHHA abo, 3a notpebwu,
BMKOHATM [04aTKOBE 3aBAaHHA BiANOBIAHO A0 GayeHHA BMKNaAaya 3 ypaxyBaHHAM BMMOT LWLOAO
CaMOCTIMHOCTI.

3a3HayeHi gii pernameHTyoTbca Koaekcom uecTi HauioHanbHOro TexXHIYHOro YyHiBepcuTety
YKpaiHn «KUIBCbKUIM MONITEXHIYHWNI IHCTUTYT imeHi Iropsa Cikopcbkoro» (https://kpi.ua/code).

8. Bugu KOHTPO/IIO Ta PEeMTUHIOBA CUCTEMA OLiHIOBaHHA pe3ybTaTiB HaBYaHHA (PCO)

CemecTpoBUIA PEUTUHT CTYAEHTA 3 KPEAUTHOro MOAY/1A PO3PaxoBYETbCS, BUXoAa4M i3 100-6anbHoOi
WKann. PeiTuHr cknagaetbea 3 6anis, WO CTYAEHT OTPUMYE 3@ BUKOHAHHA 6 labopaTopHux pobit Ry, Ta
eKcnepc-tecTiB Rer.

MaKcumanbHa Kinbkictb 6anis 3a nabopatopHi pobotn cknagae 58 6anis, To6T0 Rjy = 58.
KpuTepii ouiHloBaHHA nabopaTtopHux pobit HacTynHi:

- lMpomokon (2 6): BianosigHicTb npoToKony nabopaTopHilt poboTi Ta BCTAaHOB/IEHMM BUMOTram A0
0dOPM/IEHHSA, KOPEKTHICTb po3MileHHA npoTokony B Classroom/Git, NOBHOTa Ta NOTiUYHICTb BUKIaAEHHA
martepiany:

0 6aniB — NpOTOKOA BiACYTHi abo He BiaNoOBiAaE NabOPaTOPHI POBOTi Ta BCTAHOB/IEHUM BUMOraMm,

30KpemMa MICTUTb CKPUHLUOTM Ta iHWI iNOCTPAaTMBHI maTepianu, AKi He [03BONAOTb O4HO3HAYHO

iAeHTUdiIKyBaTK cepenoBuLLE Ta KOPUCTYBaYa BUKOHAHHA poboTu.
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1 6an — NpoOTOKOAN 4YacTKOBO Bignosigae nabopaTopHin poboTi Ta BMMOram Ao O0POpMEHHS;
mMmaTepian nogaHo HenoBHO abo 3 MOPYWEHHAM J/IOMKWM BUKAAAEHHA, Pe3ynbTaTU BUKOHAHHA
HEenoBHi, BiACYTHi BUCHOBKM.

2 6anm — NpPOTOKOAN MOBHICTIO Bignosigae nabopaTopHin poboTi Ta BCTAaHOB/NEHMM BMMOram [0

0dOPMIEHHSA; KOPEKTHO po3miuleHunin y Classroom/Git; maTtepian BUMKAAAEHO MOBHO M NOTIYHO,

HafABHiI 3MICTOBHi BWCHOBKM; HaZaHi iNtOCTPATMBHI MaTepiann (CKPUHLWOTU, GparMeHTU KOHCOI

TOLLO) € aBMeHMUYHUMU, Hanexams asmopy pobomu ma micmame ideHmugpikayiliHi 03HaKu

Kopucmyea4a cepedosuuya 8UKOHAHHA.

- BuKoHaHHSA 3a60aHHA (4 6): po3pobneHi mogeni NpauooTb NPaBUIbHO Yy NporpamHomy abo
anapaTHOMY cepefoBMLLI, BiAnoBigalOTb BMMOram 3aBgaHHA (2 6anu), CTyAeHT NOKa3ye BIACHWUM
peno3nTopin 3 ycima maTtepiasiamm nabopaTopHoi poboTH; PenosnTopin MICTUTb NIOTIYHY CTPYKTYypY
dakniB Ta icTopito KOMITIB, WO AEMOHCTPYE MNOCANIAOBHICTL poboTn (1 6an), CTyAeHT MNOACHIOE Ta
apryMeHTye OTPUMaHi pe3ynbTaTh, 4E€MOHCTPYE PO3YMiHHA BUKOHAHOro 3aBaaHHA (1 6an);

- OnumysaHHA/mecmyeaHHA (4 6) 3a TemaTuKol fNabopaTopHoi PoboTM ANA 3apaxyBaHHA
TEOPETMYHOI YaCTUHKU PobOTH, BiANOBIAI HA LOAATKOBI TEOPETUYHI 3aNMTaHHA BMKNagada: 0 — 4 6anu.

YcHW 3ax1CcT nabopaTopHMX pobIT 3a baueHHAM BUKNAAa4Ya MoXKe ByTM 3aMiHEHWI HA TeCTyBaHHA,
30Kpema y BUrNA4ji aBTOMaTM30BaHOro TecTyBaHHA Ha nnatdopmi Google Workspace for Education /
Moodle. OuiHKa 3a NOTo4HMI TecT — 4 6ann. JeTanbHUM Niaxia A0 OUiHIOBAaHHA KOXKHOI 1abopaTopHOi
pob0TN HaBeAeHWUI B Tabauui 1.

Tabnnus 1. OeTanizauia 6aniB 3a NoTo4Hi poboTH 3a cemecTp

HasBa 3aHATTA dopma KOHTpPO/II0 KinbKictb Donyck go Bcboro 6anis
6anis 3aniky
aBTOMaToM
NabopaTtopHa pobota 1 BMKOHaHHA 3aBAaHHA 3 6 9
OnutyBaHHA 4
MpoTokon 2
NabopaTtopHa poborTa 2 BMKOHAHHA 3aBAAHHA 3 6 9
OnutyBaHHA 4
MpoTokon 2
NabopaTtopHa poboTa 3 BMKOHaHHA 3aBAaHHA 3 6 9
OnuTyBaHHA 4
MpoTokon 2
NabopaTtopHa poboTa 4 BMKOHaHHA 3aBAaHHA 3 6 9
OnuTyBaHHA 4
MpoTokon 2
NabopaTtopHa poboTa 5 BMKOHaHHA 3aBAaHHA 3 6 9
OnuTyBaHHA 4
MpoTokon 2
JNabopaTopHa poboTa 6 BMKOHaAHHA 3aBAAHHA 7 6 13
OnutyBaHHA 4
MpoTokon 2
IHoMBIAYyanbHa poboTa 36 58
Ekcnpec-TecTn Ha neKuiax 2x6 10 6 12
3anik 18 30
Bcboro 6anis 100 60 100




MakcrMmanbHa KinbKicTb 6aniB 3a 3aniKoBY KOHTPOAbHY poboTy aopisHtoe R3 =30 6anis.

3anikoBa KOHTPO/IbHA poboTa NPOBOAMUTLCA Y BUTNALI aBTOMATU30BAHOIO TECTYBAHHA HA N1aTdopmi
Google Workspace for Education / moodle, cknagaetbcs 3 BUbpaHMX NUTaHb, AKI Byan NpoTarom cemectpy
B €KCMpec TecTax, Ha 3axncrax nabopaTopHMx pobiT Ta NabopaTopHMX 3aBAAHb.

MaKcumanbHa KifbKicTb 6aniB 3a ekcnpec-tectm Rer = 12 6aniB, TectM npoBoaATbCA Yy BUTAA4I
aBTOMATM30BaAHOrO TeCTyBaHHA abo y BUrAAi NOTOYHUX KOHTPObHUX POBIT.

KaneHgapHa atectaujia ctyaeHTiB (Ha 8 Ta 14 TUXKHAX CEMECTpPIB) 3 AUCUMNNIHM NPOBOANTLCA 3a
3HAYEHHAM NMOTOYHOro PEUTUHTY CTYAEHTa Ha Yac atecTauii. AKLWO 3HaYEHHSA LUbOro PEUTUHIY HE MEHLLEe
50 % Big MakcMManbHO MOXAMBOIO Ha Yac aTecTalii, CTyAEeHT BBAXKAETbCA aTeCTOBAHMM. B iHWomy
BMNAAKYy B aTeCTaLilHIN BiAOMOCTi BACTABAAETLCA KHEATECTOBAHOY.

KinbKicTb 6aniB, WO OTPUMYE CTYAEHT 3a CEMECTP BU3HAYAETLCA 32 GOPMY/IOHO:
R=Rnp+ Rer+ R3kp

AKWO CcTyaeHT npoxoauTb cnisbeciay Ana nigsuweHHs 6anis, Moro penTUHroBa (cemectpoBsa)
OL,iHKa BM3HA4Ya€eTbCA 32 pOPMY/IOLD:

R = Rnp + Renissecina
MaKcumanbHa Kinbkictb 6anis 3a cemecTp He nepesuuye R = 100.

3 ypaxyBaHHAM oaepKaHoi cymu 6anis KiHLEBa OLiHKa BU3HAYa€eTbCA 3a Tabaunueto 2.

Tabnunus 2. BU3HauyeHHA ceMecTpoBOi OLiHKM

Kinbkictb 6anis OuiHKa
100-95 BigmiHHO
94-85 Oyxe nobpe
84-75 [Oobpe
74-65 3310Bi/IbHO
64-60 JocTtaTHbo
MeHuwe 60 He3agoBinbHO
He BMKOHaHi ymoBM aonycky He ponyuweHo

Pobouy nporpamy HaBYa/bHOI ANCUMNNIHKU (cMnabyc):
CknageHo, a.7.H, npood., npodecop Kapeapun OT KnmmeHKo IpnHa AHaToANiiBHa.
YBaneHo Kadegpoto OT (npoTtokon Ne 18 Big 24.06.2026)

NoropykeHo meToanuHoo Komicieto PIOT (npoTokon Ne 12 Big 26.06.2026)



