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1. OITUC HABYAJBHOI JUCIUTIJITHA

HaliMeHyBaHHS TOKa3HHKIB

lNasty3p 3HaHb, HAIIPSIM
MiATOTOBKH, OCBITHBO-

XapakTeprucTuKa HaBYaJIbHOT

KinbkicTb Kpeauris — 6,
3arajgbHa KiJIbKICTh

R JUCLUILUIIHA
KBaJiiKaliiiHuii piBeHb
lamysp — Jlenna 3aoyHa
12 TndopmartiitHi TeXHOJIOTIT bopma dbopma

000B’s13K0Ba

CreniansHICTh — Pik miaAroToBKH:
roauH — 180 .
121 ImxeHepis nporpaMHOro 3
3a0e3neyeHHs Cemectp:
5
JlexiitHi 3aHATTS:
40 | 12
[TpakTH4HI 3aHATTA:
38 | 12

. PiBeHp BUIIOI OCBITH — :
MoBa HaBYaHHS — YKpaTHChKa JlaGopaTopHi poboTu

nepuuii (0akamaBpCbKuil) 0 ‘ 0

Camocriiina poOoTa

102 | 156

Bun koHTpOIO:

CK3aMCH

Hucuumutina «IIporpamyBaHHs MIKpOKOHTpOJIEPIB Ta MPUCTPOIB I[HTEpHETY pedein»
MPUCBAYCHA BHBUCHHIO NMPUHIUIIB NMOOYI0BH Ta (PYHKIIOHYBaHHS MIKPOKOHTPOJEPIB, a TaKOXK
3100yTTI0O HABMUYOK iX NPAKTUYHOTO BHMKOpHCTaHHs. OcoOMuBY yBary y Kypcl NpUAUISETbCA
CTBOPEHHIO ITPOrpaMHOro 3a0e3MeueHHs] Ha MOBax aceMOJepy Ta NMpUHIMIIAM HO00YJOBU MIPUCTPOIB
InTepuery peueii.

META JUCHUIIJITHU. MeToro AUCUMITIIHYU € OTPUMAaHHS 3HaHb 3 TPUHIIUIIIB TOOY10BU
MIKPOKOHTPOJIEPIB Ta IPUHIIUIIIB CTBOPEHHS IPOrPaMHOr0 3a0€3MeUeHHs, 30KpeMa Ui PUCTPOIB,
10 BITHOCSTHCS 10 KaTteropii [HTepHeT-pedeit.

MHPEPEKBI3UTMU. [TepenymoBamu 115t BUBUCHHS AUCITUTUTIHY € 3HAHHS 1 BMIHHS, OTPUMaHI1
3100yBayeM IpHd BUBYEHHI MOMNEPEIHIX HABYAJIbHUX JAUCHUIUIIH OakaiaBpChbKOi MIArOTOBKU:
«Komn’roTrepHa CcXeMOTEXHIKa Ta apxXiTeKTypa KOMI'IOTepiB», «JluCkpeTHa MaTeMaTHKay,
«AnropuTMi3zallisl Ta NPOTrpaMyBaHHA», «AJITOPUTMU Ta CTPYKTYpH JaHux» Ta «OO0’€KTHO-
OpiEHTOBaHE MPOTPaMyBaHHS».

INOCTPEKBI3UTH. 3nanus 1 BMiHHS, OTpHMaHi 3100yBaueM MpH BHBUYEHHI JaHOI
HaBYaJIbHOT JUCIUIUIIHU, MOXKYTh OYTH BMKOPUCTAaHI NMpPH BUBYEHHI MOJANBIIMX KypCIB Ta IpuU
HamucaHH1 KBaiidikauiiHoi po6oTH.



2. OYIKYBAHI KOMIIETEHTHOCTI, AKI IINIAHYETbHCA C®POPMYBATH,
TA JOCAT'HEHHSA PE3YJIbTATIB HABYAHHS

VY mporeci peanizanii nmporpaMu AUCHUILIIHE (POPMYIOTBCS HACTYIHI KOMIIETEHTHOCTI 13
nependadeHux OCBITHBOIO IPOTPaMOI0:

InTerpasbHa KOMIETEHTHICTH

31aTHICT, PO3B’SI3yBAaTH CKJIAQJHI CIIELiaNi30BaHl 3aBJaHHSA a00 MpakTHYHI NpoOIeMHU
IHKeHepii mporpaMHoOro 3a0e3nedYeHHs, 10 XapaKTepU3yIOThCsl KOMIUICKCHICTIO Ta HEBU3HAUCHICTIO
YMOB, 13 3aCTOCYBaHHSM TEOpiil Ta MeTO/iB iH()OPMAIITHUX TEXHOJIOTIH.

3arajbHi KOMIIETEHTHOCTI
KO02. 3naTHicTh 3aCTOCOBYBAaTH 3HAHHS Y MPAKTHYHUX CUTYAIisX.

CuneunianbHi (paxoBi, mpeaMeTHi) KOMIIETEHTHOCTI

K13. 3narnicts inenTudikyBatu, KiacudikyBaT Ta GOpMYIIOBATA BUMOTH JI0 IPOTPAMHOTO
3a0e3neueHHs.

K20. 3garnicte 3acTtocoByBaTH (yHIAMEHTANbHI 1 MDKIUCHMIUTIHADHI 3HAHHS IS
YCHIIIHOTO PO3B’sI3aHHS 3aBIAaHb 1H)KEHEPIl MPOTrPaMHOTO 3a0€3ICUCHHS.

K27. 3natHicTes po3po0isiTH MpOrpamMHi MOMYJI, JOAATKA Ta CKPUNTH Ui iHTerparii,
MOHITOPUHTY Ta YNpaBIiHHA iH)OKOMYHIKAIIHHUMHU CHCTEMaMH, CEpBiCaMH Ta IMPHCTPOSMHU 3
BUKOPUCTaHHSM IPOTPAMHUX iHTEP(EHCIB 1 CydacHUX MOB IIPOTpaMyBaHHSL.

PesynbTarn HaBYaHHSA

[TP07. 3naty 1 3aCTOCOBYBaTH Ha MpPaKTHIl (QyHIaMEHTadbHI KOHIIEMIi, MmapagurmMu i
OCHOBHI TPUHIMIN (PYHKIIOHYBaHHS MOBHHUX, IHCTPYMEHTAJIBHUX 1 OOYMCIIOBAJILHUX 3acO0iB
1HXKeHepli IpOrpaMHOro 3a0e3neueHHs.

ITPO8. BMmiTH po3po0sSTH JIF0IMHO-MALITMHHUK 1HTEpeEiic.

[1P25. BmiTu po3po0siATH mNporpamMHi MOJIyJ, JOJATKW Ta CKPUITH Ui 1HTerparii,
MOHITOPUHTY Ta YNpaBIiHHA 1H()OKOMYHIKAIIMHUMHU CHCTEMaMHM, CepBiCAaMH Ta MPHUCTPOSMHU 3
BUKOPHUCTaHHSAM IPOTpaMHUX 1HTEP(DEHCIB 1 CydacHMX MOB IPOTpaMyBaHHS.

3anuiaHoBaHi pe3y/1bTAaTH HABYAHHS 32 HABYAJILHOIO JHCIUILTIHOIO

3HaHHA:

— IpPUHLUUNM TOOYIOBU Ta apXITEKTypy MpOrpaMHO-alapaTHUX 3aCTOCYHKIB Ha OCHOBI
MIKPOKOHTPOJIEPIB;

— MPUHIMITY TOOYAO0BYU Ta TECTYBaHHS MIPOTPAMHOTO0 3a0e3MeUeHHs 1151 MiKPOKOHTPOJIEPIB;

— apXiTEeKTypy MIKpPOKOHTPOJIEPIB Ta OCOOIMBOCTI PO3NOALTY iX PECYpCiB;

— 0co0IMBOCTI (PYHKILIOHYBaHHS siipa Ta MepUQepiiHUX MPUCTPOIB MIKPOKOHTPOJEPIB Y
cucTeMax peajsbHOTo yacy;

— 0cOOJIMBOCTI ITpOrpaMyBaHHs Ha MOBax aceMoiepy;

— MPUHIIAITN KEPyBaHHS TUTIOBUMH allapaTHUMH BY3JI1aMH €JIEKTPOHHOT TEXHIKH;

— IPUHLHUIU poOOTH Ta PyHKIIOHYBaHHS NPUCTPOIB [HTEpHETY peueil.



YMminna:

— (dopmyoBaTH BHUMOTH JI0 TPOTPaMHOrO 3a0e3MeyYeHHs 3aCTOCYHKIB Ha OCHOBI
MIKpOKOHTPOJIEPIB;

— OOTpyHTOBaHO 0OMpaTH MIKPOKOHTPOJIEPH, HAWOUIBII MNpHIATHI Ui BUPILMICHHS
MPAKTUYHHX 33134,

— OOIrpyHTOBAHO OOMPATH MOBY IMPOTPAMYBaHHS Ta IHTETPOBAHE CEPEIOBUIIE JIJISI PO3POOKHU
MPOTPaMHOTO 3a0€3MEUCHHS 11 MiKPOKOHTPOJIEPIiB;

— pealli3oByBaTH TEXHIUHE 3aBJaHHS Ha PO3POOKY MPOrpaMHOro 3a0e3MeYeHHsT 3aCTOCYHKIB
Ha OCHOB1 MIKPOKOHTPOJIEPIB;

— MpaIfOBaTH 3 TEXHIYHOIO JIOKYMEHTAIII€I0;

— HaJIAIITOBYBATH SAPO Ta MepuQepiitHi MPUCTPOi MIKPOKOHTPOJIEPiB;

— CTBOPIOBATH MpOTrpaMHe 3a0e3MeYeHHs 151 MiKpPOKOHTPOJIEPIB.

HaBuuku:

— CTBOPEHHSI, HAJaro/KEHHS Ta TMEepeBIpKU Mpale3aTHOCTI (TeCTyBaHHS) MPOrPAMHOTO
3a0e3IeUeHHs;

—poboTH B IHTErpOBaHUX CEpPEAOBUINAX I PO3POOKH MPOrpaMHOro 3a0e3MeYeHHS
(Integrated Development Environment, IDE);

— YUTaHHS Ta aHAJI3Y eNEKTPUYHUX CXEeM KOMI IOTepHOI TEXHIKU

3. IPOTPAMA HABYAJIBHOI JIJUCOUILJITHA

Tema 1. 3HaiioMCTBO 3 MiKPOKOHTpOJIEpaMH

[Tpu3HaueHHS MIKPOKOHTpOJepa. 3acTOCyBaHHS MiKpOKOHTposiepiB. OcobiuBocTi podoTH 3
MIKPOKOHTpoJIepaMU. MIKPOKOHTPOJIEpH 3arajbHOrO IPHU3HAYEHHsS TMPOBIAHUX BUPOOHUKIB
eJIeKTpOHHUX KoMmmoHeHTiB: Microchip Technology, STMicroelectronics, Texas Instruments,
Renesas Electronics ta iHmux. Mikpokontpoiep PIC16F84A.

AnapatHi 3aco0u JIJIsl CTBOPEHHS 3aCTOCYHKIB Ha MIKPOKOHTpOJIepax: IUIaTu JUIsl pO3poOKH,
MaKeTH1 IUJIaTH, TUIATH JJIs OILIHKH, OMOpHI NpoekTH. ExocrucreMu aiis po3poOKH 3aCTOCYHKIB Ha
MIKPOKOHTpOJIepax MPOBITHUX BUPOOHHUKIB €IEKTPOHHUX KOMITOHEHTIB. [ImaTtgopma Arduino.

3acobu A1 mporpamMyBaHHS MIKPOKOHTPOJIEPIB: 30BHIIIHI IPOrpaMaTOpH Ta HajJaroaKyBaui,
3ac00M Ta BHYTPIIIHBOCXEMHOTO NTPOrPaMyBaHHS Ta HAJIArO>KEHHS.

InTerpoBani cepe1oBHILA JJ1s1 pO3pOOKH MPOrpaMHOro 3a0e3nedeHHs U1 MIKPOKOHTPOJIEPIB:
MPLAB, Microchip Studio, Atmel Studio, IAR Embedded Workbench, STM32CubelDE, Code
Composer Studio Ta iHmi. EjxeMeHTH 1HTErpoBaHMX CHUCTEM: PEIAKTOPH KOy, KOMIILISATOPH,
CHMYJIATOPH, POTpaMHe 3a0e3neueHHs [UTs BHYTPIIIHBOCXEMHOTO HaJlarOJKeHHS.

TexHiuHa ToKyMeHTallist MikpokoHTpouiepiB: Reference Manual, Datasheet, Errata.

TumoBa eleKTpUYHA YaCTHHA 3aCTOCYHKIB Ha MIKPOKOHTpoJiepax. BuBoIM 3araibHOTO Ta
CHeIaJIbHOTO MPU3HAYEHHS.

[lopT  BBeIEHHS-BUBEICHHS 3arallbHOTO  Mpu3HaueHHs. [IpuwHOMOHM  QopmMyBaHHS
eJIEKTPUYHUX CHUTHAIIB 3a JIOIIOMOIOI0 TOPTIB BBEJCHHA-BUBEJCHHA. [IpuHIMN mporpaMHOro
KepyBaHHS OPTaMH BBEJICHHSI-BUBEACHHS Ta (OPMYBaHHS 30BHIIIHIX CUTHAIB.

OCHOBHI €JIeMEHTH apXITEeKTYpH MIKPOKOHTpoJepa: apu(PpMETUKO-IOTIYHUN TPHUCTPIid,
aKyMYyJIATOpH, I1aM’sITb IPOTpaMm, ONlepaTUBHA I1aM’SITh, CTEK.

[Tam’site mporpam. IlpusHaueHHs, po3psaHicTb. TexHosorii BurortosieHHs. [IpunHnunu
anpecariii. CTOpiHKY 1IaM’sITi IpOrpam.



OnepatuBHa mam’sTh. Perictpw 3arajapbHOrO Ta CIEHIaJbHOTO Mpu3HaveHHs. [IpuHImMnmm
azapecarii ornepaTuBHOI aM’siTi. CTOPIHKH ONepaTUBHOI ITaM’SITI.

Crek. [lpusHadenHs ta npuHIuN poOoTH creky. OOMEXEHHs CTeKy Ta HACTiIKH HOro
nepenoBHeHHs. [lepenaBanHs nmapaMeTpiB B MiANPOrpaMu Ha MOBI aceMOuiepy.

MarvHHHA UK 1 TPUBANTICTh BUKOHAHHS KoMaH 1. [TpuHIun po60TH KOMaHIHOTO KOHBEEpPa
Ta HacHigku Horo mopymenHs. Komanma nop Ta ii BUKOpUCTaHHA i (POPMYBAaHHS YaCOBHX
inTepBaiiB. I[lpuHnun QopMyBaHHS YacOBHX I1HTEPBAIIB Yy MIKpOKOHTpoJiepax. Po3paxyHOok
TPUBAIOCTI BUKOHAHHS MPOrpaMHOro konay. @opMyBaHHS 3aTPUMOK 3a JOMOMOTOI0 BKIJIaJICHUX
LUKJIIB.

TakToBuil reHepaToOp Ta HOro BILTUB Ha MIBUAKO/IIO 1 EHEPrOCIOKUBAHHS MIKPOKOHTPOJIEpA.
Bapiantu TakTOBHX reHepaTOpiB MIKPOKOHTPOJIEPiB Ta X xapakTepucTHkH. KBapioBi Ta kepamiuHi
pesonartopu, RC-reneparopu.

CrnoBo koH(Iryparii MIKpOKOHTPOJIEpa Ta HOTO MPU3HAYCHHS.

Tumnosa cTpykTypa MporpaMHoOro 3ade3neueHHst MIKpOKOHTPOJIEPA.

JomnomixkHi TaiiMepu Ta iX posib Yy MiJBUIICHHI HAAIMHOCTI MPOrpaMHOro 3a0e3MeUeHHS:
TaliMepH 3aTPUMKH 3aIyCKy MIKPOKOHTpPOJEepa, CTOPOKOBI TakMEpH.

Taiimepu 3aragpHOr0 MPHU3HAYEHHA: JDKEpella TaKTOBOIO CHUTHANy, MEpearnoAiUTbHUKA
TaKTOBOT YaCTOTH, OCHOBHI PETICTPH.

MexaHi3M nepepuBaHb: MPUHIUI poOOTH, JKepela MepepruBanb, Mpanopu Ta O0iTU 103BOIY
nepepuBanb. OOpoOKa epepruBaHb: BEKTOPU OOPOOHHKIB IIepeprBaHb, 30€PEIKCHHS Ta BiTHOBJICHHS
KOHTEKCTY, aceMOJICpHI KOMaH/I! Ta TUTIOB1 aJITOPUTMH 0OPOOKH IepeprBaHb.

Tema 2. [IporpamyBaHHs Ha MOBi acem0Jiepy

Hab6opu acembiepHux koMaHa MiKpoKoHTposepiB pisaux Bupoouukis (PIC12, PIC16, PIC18S,
AVR, STMS, STM32, MSP430 Ta iHmmx).

CucremMu 4MCIEHHS, 110 BUKOPUCTOBYIOTHCSI NMPH HAMMCAHHI MPOTPaMHOrO KOAY Ha MOBI
aceMOuiepy: /BIMKOBa, 1€CATKOBA, IICTHAALATKOBA. DOpMATH IHTEpIpETaLlii YHCEI.

3wminHi. [IpaBuna popmyBaHHs iMeH 3MIHHUX. PO3MIIIIEHHS 3MIHHUX B ON€paTUBHIN 1am’sTi.
BapianTtu npuzHaueHHs IMEH 3MIHHHUM.

Koncrantu. [lpaBuna ¢opmyBaHHS iMEH KOHCTAaHT. PO3MIIIEHHS KOHCTAaHT K IaMm ATi
nporpam. BapianTu npu3HaueHHs IMEH 3MIHHHUM.

Mitku. MiTKH K pi3HOBH KOHCTAHT. [IpaBuia npu3HayeHHs Ta po3TallyBaHHs MITOK.

Ocob6nuBocTi poOoTH 3 GaraTo6aiTHUMM 3MIHHUMHM Ta KOHcTaHTaMu. [{upextusu Low, High,
Upper.

[Tpuniunu KomiroBaHHA 1HGOpMalii: KOMiIOBaHHA KOHCTAHT 13 NaMm’sATi Mporpam B
olepaTHBHI MaM’SITh, KOMIIOBaHHA 1HPOpMAIll MIXK KOMIpKaMu onepaTuBHOI nam’sTi. OcobnnuBocCTi
BUKOPUCTAHHS aKyMYJIATOPA.

Opranizaniss apupMeTHKO-IOTiYHUX —omepariii. [IpuHIUNM BHUKOHAHHA apUPMETHKO
JIOTIYHUX OMepaliii: KOHCTaHTa-3MiHHA, 3MIHHa-3MiHHA. AJITOPUTMH BUKOHAHHS apu(MeTHUKO-
JIOTIYHUX omeparliil 13 6araTo0aliTHUMH YUCIIaMHU.

[Tpanopu apupmMeTHKO-JIOTIYHUX ONepalliii: mparnop HyJs, Mparnop MepeHocy-3arno3uyeHHs,
Mparop NepeHOCy-3aM03MUeHHs MIXK TeTpaJaMu OauTy.

Apudmernuni oneparlii Ha MOB1 acemMOJepy: 10JaBaHH, BiIHIMAHHS, MHOKEHHSI, TIIEHHS.

Jloriuni omepauii: yHapHi (iHBepcis, 0OMiH TeTpajaMu, MOOITOBE 3MillleHHsS) Ta OiHapHi
(mo6itose I, ABO, Buxntoune ABO).



YMoBHI omnepartii. YMOBHa orepailtis 3 JBOMa T'iIkaMd. ¥ MOBHA OTieparltis i3 OAHIEI0 T1IKOIO.
YMOBHI omepartii 3 KiIbKICTIO TUTOK OUTbIIE TBOX.

Oprani3aitist yMOBHUX OIepallii 3a JONOMOTroro acemoiaepHux komanp btfss Ta btfsc.

Oprani3aitist yMOBHUX OTepallii 3a JonoMororo acemobiaepHux komany incfsz, decfsz.

Opranizaiisi yMOBHUX Omepallii 3a JOMOMOTOK HEMpsMOl ajapecarii Ta 00YnCIIOBaIbHUX
6e3ymoBHUX nepexoiB. [Tokaxxurku Ha MoBi acemOuepy. [Iporpamunii niymibHUK. OcoOIMBOCTI Ta
PHU3HMKH BUKOPHCTaHHS HENPAMOI ajipecaltii Ta 00YHCIIOBaIbHIX O€3YMOBHHX ITEPEXO/IIB.

Oprani3arisi UKJIIB.

AnroputMu poOOTH 3 BEKTOPaAMH Ta MaTPHULIIMH.

AnroputMu poOOTH 3 CHMBOJIBHUMH JaHUMH.

ANTOpUTMH OOYMCIIEHHS MaTeMaTHYHUX QYHKLIA (KBagpaTHUA KOpiHb, EKCIIOHEHTA,
TPUTOHOMETPUYHI (PYyHKIIT TOIIIO).

Tema 3. KepyBanHsI anapaTHUMM BY3JIaMH €JIEKTPOHHOI TeXHiKH

KepyBanHsi 1OTy)KHUM HaBaHTaXeHHsAM. CXeMOTeXHiKa MiJCHJIIOBAa4iB  CUTHAIIB
MikpokoHTpoiiepa. [ligcumroBaui Ha OINONSPHUX Ta MOJBOBUX TpaH3ucTopax. CrerianizoBaHi
€JIEKTPOHHI KOMIIOHEHTH 13 JIOTITYHUMHU PIBHAMH Ke€pyBaHHs (TPaH3UCTOPU, TUPUCTOPU, CUMHCTOPH
To1110). Ocob0auBOCTI (POPMYBaHHS CUTHATIB AJI PI3HUX CXEM ITiJICUITIOBAYIB.

KoHTpons cTaHy MexaHIYHMX @epeMHUKadiB. BapiaHTH eJEeKTpUYHOIO MiJKIFOUYEHHS
MeXaHIYHUX nepeMuKadiB. bpsskiT kontakris. [icrepesic. Tpurepu llIminra. AIropuTMu KOHTPOITIO
CTaHy MEXaHIYHHUX TTePEeMHUKAaUiB.

Junamivynaa igaukanis. [[puHImnm kepyBanHs 6araTopo3psIHUMH iHAUKaTopaMu. MaTpuuHi
THIMKATOPH.

Pinxokpucraniyni ingukaropu. [IpuHIunm kepyBaHHS iHANKATOPAMH HA PIAKUX KpUCTalaX.
Anroput™m (GopMyBaHHS CUTHATIB AJIs1 KEPYBAHHS PIAKOKPUCTATIYHUMU 1HAUKATOPAMH.

KonekropHi n1Burynu. Cxema miAKJIIOYeHHS 70 MIKPOKOHTposiepa. JlpaiiBepu KOJEKTOPHUX
nBuryHiB. AnroputM On-Off. AnroputM KepyBaHHS 31 3MIHOIO HANpsIMKY OO€pTaHHS. AJTOPUTM
KepyBaHHs 31 3MIHOIO MIBUAKOCTI. [IIUpOTHO-IMITYyJIbCHA Ta YaCTOTHO-1MITYJIbCHA MOYJISIIIS.

Kpoxosi nBurynu. Pi3HOBUAM KPOKOBHX JBUTYHIB. [IBUTYHU 13 OJHI€I0 OOMOTKOIO (IBUTYH
JlaB’€) Ta 3 n1BOMa oOMOTKaMu. ANropuTMu (HOpMyBaHHS CUTHAJIB ISl KEPYBAHHS KPOKOBUMU
JBUTYHAMHU.

CepBonpuBoau. Pi3HOBuAM cepBONpPUBOAIB. ANTOpUTMH (POpPMyBaHHS CUTHATIB IS
KepyBaHHS CEpPBOIPUBOAAMHU.

[Tepudepiiini Moaymi s 3a0e3MeUYeHHs JIOJUHO-MAIIMHHOTO iHTepdeiicy (KOHTpolepu
KJIaBiaTyp, MaTPUYHUX Ta PIAKOKPUCTAIIUHUX 1HAUKATOPIB, 3ByKOBUX CUTHAJI3aTOPIB TOILO).

[Tepudepiiini Moaymi 1 KOMyHIkaimii o cranaaptHuM iHTepdeiicam (UART, IIC, SPI,
CAN, USB Ta iHmmx).

[TpuHumnu noOylOBU TUIIOBUX 3aCTOCYHKIB Ha MIKPOKOHTpoOJepax (SUIMHKOBI TIpJsSHAM,
noOyToBa TeXHiKa, iIHPopMalliiiHi manesi, poOoTH, 6e3eKiNna)kHi TPaHCIOPTHI 3acO0H, Ta 1HII).

Tema 4. CtBopenHnst npucTpois IHTepHery peueit

Ocob6muBocti npuctpoiB I[HTepHETy peueil: (yHKIIOHAIBHICTH, iH(pOpMaliiiHa Oe3meka,
€HEeProoIIaHICTh.

AmnapaTHa OCHOBa NPUCTPOiB IHTEpHETY-peueil: crerianizoBaHi MiKpPOKOHTPOJIEPH, TaTUUKH,
KOMITOHEHTH JIIOJIMHO-MAIIMHHOTO 1HTEpdEiicy.



Oco0MBOCTI JKUBIICHHS BiJi aBTOHOMHHX JDKEpENl €HEprii, MOHITOPH >KHBJICHHSI. MeTomu
3MEHIICHHS €HEProCIOXUBAHHS: 3HIKEHHS TAaKTOBOI YaCTOTH, €HEProOIaaHI PEeXXUMH, MOHITOPH
KHUBIICHHS Ta eHEPTOCIIOXKUBAHHS, MOYJII PETYIbOBAHUX CTA011i3aTOPIB HAIPYTH.

Ocob6muBocTi 3a0e3neueHHs] HEOOXiAHOro piBHSA 3axucTy iH(popmarii Ta KiGepOe3nexu
npuctpoiB IHTepHeTy-peyeii. CrienianizoBai nepudepiitHi Moaymi: Moayi mudpyBaHHs, anapatHi
TeHEPAaTOPHU BUIIAKOBUX YMCEIl, MOAYIII Il OOUMCIICHHS! KOHTPOJIBHUX CyM Ta 1HIIII.

3aco0M 3MEHIICHHS EHEProCIOKMBAHHS: MPOTPaMOBaHa CHCTEMa TaKTyBaHHS, PEXUMHU
eneprosoepexxerns. [lepudepiitai moaymi s 3abe3nedeHHs 0e3apoToBuX iHTEpdeticiB. Cucremu-
Ha-kpuctaini. Ekocucremu i cTBOpeHHs IpUCTPOiB [HTEpHETY peueii.

4. CTPYKTYPA HABUYAJIbHOI JTUCIIUILITHHA

KiaekicTs rognn

Haseu sMicTOBHX Jenna ¢popma : 3aouna ¢opma :
MOTyiB i Tem y TOMY YHcIi Yy TOMY YMCJIi
3ar. Cam. | 3ar. Jlag | Cam.
Jlek. Hpak. | Jlao. Jlek. pak.
pob. poé.
T?Ma 1. 3HaifoMCTBO 3 30 6 6 0 13 30 ) 2 0 2
MIKPOKOHTPOJIEPAMHU
Tema 2. TlporpamyBasns | o, 14 14 0 32 60 4 4 0 52

Ha MOBI aceMOJiepy

Tema 3. KepyBaHH:
amapaTHUMU By3J1aMU 60 14 14 0 32 60 4 4 0 52
CJICKTPOHHOT TEXHIKH
Tema 4. CtBOpeHHA

npucTpoiB [HTEpHETY 30 6 4 0 20 30 2
peueit

3araqgom | 180 40 38 0 102 180 12 12 0 156
IlincymkoBHii KOHTPOJIb — eK3aMeH

5. HPAKTUYHI POBOTH

KinbkicTs roaun

Ha3a Temu Jenna 3aouna
¢opma ¢opma

Tema 1. 3HalioMCTBO 3 MIKPOKOHTpOJIEpaMH

[poekT «Birato, ceite!» 6 2
[TpoekT «ABTOMAT CBITIOBHX €(EKTiB)»
Tema 2. IlporpamyBanHsi Ha MOBi acem0Jiepy
3acTocyHOK «CEMUCErMEHTHHUH 1HITUKATOPY
14 4

3acTocyHOK «CeKyHIOMIp»
3acTocyHOK «PsI0K, 10 O1KUTH
3acrocyHok «CBiTinodop»

Tema 3. KepyBanHs anapaTHUMHU BY3JIaMHU €J1eKTPOHHOI TEXHIKH
3acTocyHOK « KHOIIKOBHH JIIYMIBLHUKY

3acTocyHOK «KOJIEeKTOPHHH €NeKTPOIBUTYHY» 14
3acTtocyHoK «EnexTpomMexaHiqyHUi TOJUHHUK)
3acTocyHOK «PiAKOKpUCTATIYHUN 1HIUKATOP)

Tema 4. CTBOpeHHs1 IpUCTPOiB IHTEpHeTYy peyeit 4 )
ExkocucreMu aiist ctBopeHHs1 [HTepHET-peueit
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6. CAMOCTIHHA POBOTA

Jlo camocTiitHOT poO6O0TH 3700yBadiB BiIHOCATHCS HACTYITHI BUIM JTisSUTBHOCTI:

. OmpartroBaHHs JICKIITHOTO MaTepiany.

. [ligroToBKa 10 MPAKTHYHUX 3aHSITh.

. Koncynprariii 3 BUkiiagauemM BIPOJIOBK CEMECTPY.

. O3HaOMIICHHS 3 JIOJIATKOBOIO JIITEPATyPOIO BIAMOBIIHO 70 3a3HAYCHUX Y MPOTPami TEM.
. CaMocTiiiHe onpalroBaHHsI OKPEMUX IMUTaHb HABYAILHOI TUCITUILTIHH.

. [linroToBKa iHAUBIIyaIbHUX 3aBJaHb y BUTJIAI ITpe3eHTaliil abo pedepartib.

. IligroToBKa J0 MiJICYMKOBOTO KOHTPOJIIO.

N N L AW~

KinabkicTb rognn

Ha3Ba Temn
Jlenna 3aouna

¢opma ¢opma

Tema 1. 3naiioMcTBO 3 MIKPOKOHTpOJIEpaAMH

MIKpOKOHTpOJIEpH  3arajbHOTO IPU3HAYEHHS NPOBIJHUX BUPOOHUKIB EJIEKTPOHHUX
komnoHeHTiB: Microchip Technology, STMicroelectronics, Texas Instruments, Renesas
Electronics Ta iHmmx. [HTerpoBaHi cepemoBHIIa IIsi po3pOoOKH MPOTPAMHOTO 3a0e3MeIeHHS
1 MikpokoHTposepiB: MPLAB, Microchip Studio, Atmel Studio, IAR Embedded 18 26
Workbench, STM32CubelDE, Code Composer Studio Ta iHmi. AmapaTHi 3aco0m mist
CTBOPEHHS 3aCTOCYHKIB Ha MIKpOKOHTposepax. Ekocuctemu amst po3poOKH 3aCTOCYHKIB Ha
MIKPOKOHTpOJIepaX TMPOBITHUX BHPOOHHKIB EIEKTPOHHUX KOMITOHEHTIB. [Imardopma
Arduino.

Tema 2. IIporpamyBaHHs1 Ha MOBI aceMOJ1epy

Opranizauis nuknis. @opmary iHTEeprperanii yicen. AIrOpUTMUA BUKOHAHHS apH(METHKO-
JIOTIYHUX oOmepaniil i3 0araToOaTHUMHU yHcIaMH. AJNTOPUTMH POOOTH 3 BEKTOpaMH Ta
MaTpULSIMH. AJFOPUTMH POOOTH 3 CHUMBOJIBHUMH JQHUMHU. AJITOPUTMHU OOYMCIICHHS 32 52
MareMaTuuHux (QyHKOifd (KBaApaTHUH KOpPiHb, EKCIOHEHTa, TPUIOHOMETpW4YHI (yHKii
tomo). Habopu acemOnepHHX KOMaHI MiKpOKOHTpoJiepiB pi3Hux BupoOHukiB (PIC12,
PIC18, AVR, STMS, STM32, MSP430 Ta iHmmux).

Tema 3. KepyBaHHs1 anapaTHUMHM BY3JIaMU eJIeKTPOHHOI TeXHIKH

CreriianizoBaHi eJeKTPOHHI KOMITOHEHTH 13 JIOTIYHIMH PiBHAMHU KEpyBaHHS (TPaH3UCTOPH,
THPUCTOPH, CUMHCTOPH TomIo). [Tepudepiitai Moyl I 3a0e3eUSHHS JTFOTHHO-
MAaIIMHHOTO iHTepdercy (KOHTpOIepH KIaBiaTyp, MATPHYHHAX Ta PIIKOKPUCTATIIHUX
IHIMKaTOPIB, 3BYKOBUX CHUTHAIII3aTOPiB TOmIO). [lepudepiiiai Momymi A KOMyHiKaIii o
crangaptauMm intepdeiicam (UART, IIC, SPI, CAN, USB ra inmux). [Ipunitunu mo0y10Bu
TUIIOBHX 3aCTOCYHKIB Ha MiKPOKOHTpOJIepax (SJIMHKOBI TipJISTHIU, TOOYTOBA TEXHiKa,
iHpopMmauiiiHi naneni, podoTH, Oe3eKina)xKHi TPAaHCHOPTHI 3acO0H, Ta iHI).

32 52

Tema 4. CTBopeHHs1 npucTpoiB IHTepHeTy peuei

CrneuianizoBaHi MiKDOKOHTPOJIEPH Ta ariapaTHi 3ac00u AJIsl CTBOPEHHS PUCTPOiB [HTEepHETY
peueii Biji IPOBIJHUX BUPOOHMKIB eJIEKTPOHHUX KOMITOHEHTIB. [lepudepiitni moayi
MIKpPOKOHTPOJIEpIB A1l 3a0e3nedeHHs KibepOe3neku: Moyt mudpyBaHHs, anapatHi
TeHEepaTOpH BUIAIKOBHX YHCEI, MO ISl OOUMCIICHHS! KOHTPOJIBHUX CyM Ta iHIII. 20 26
3aco0u 3MEHIIEHHs €HePrOCHOXUBAHHSA: IIPOrpaMOBaHa CUCTEMAa TAKTYBaHHSI, PEXKUMH
€Hepro30epesKeHHs, MOHITOPH JKUBJICHHS Ta €HEPTOCIIOKMBAHHS, MOLYJI cTadlIizarii
Hanpyru. [lepudepiiini moxyni 1uist 3abe3nedenHs 6e3nporoux iHTepdeiiciB. CrucremMu-Ha-
Kkpuctayi. EkocucTeMu Juist CTBOpeHHS IPUCTPOiB IHTEpHETY peueii.
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7. BUIU TA METOJHU KOHTPOJIIO

Ckananosi
Buau koHTpOJIIO .
OLiHIOBAHHS
IMoTounnii KOHTPOJIb, KU 3IHCHIOETHCS i Yac MPOBEICHHS MPAKTUYHIX
(;rabopaTopHHUX) 3aHATh, BAKOHAHHS CaMOCTIHHOT pOOOTH, IHAMBIAyaIbHUX 3aBaHb, 50%
JIOCHITHOT poOoTa 3/100yBava TOLIO
IincyMKOBHIT KOHTPOJIb, SIKUI 3/IHICHIOETHCS Y X0/l IPOBE/ICHHS €K3aMeHY 50%

Metoan niarnocTuky 3HaHb | OpoHTaNBEHE ONMUTYBaHHS, PO3B sI3aHHS MPAKTHYHHX 3aBIaHb, TECTYBaHHS 3100yBayiB,
(KOHTPO.JII0) HAyKOBI JIONOBIJ, pedepaTH, YCHI NOBIIOMJICHHS, eK3aMeH

IuTaHHa 11 MiACYMKOBOr0 KOHTPOJIIO
TeopeTnuHi nUTaHHSA

AmapatHi 3aco00u ISl CTBOPSHHSI 3aCTOCYHKIB Ha MiKPOKOHTpOJIEpax.
Turnosa ejgeKTpUYHA YaCTHHA 3aCTOCYHKIB Ha MIKPOKOHTpOJIEpax.
ApXiTeKTypa MiKpOKOHTpOJIEpa.

Turmosa cTpykTypa nporpaMHoOro 3abe3rneyeHHs MiKpOKOHTPOJIEpa.
MaruHHHIA UK 1 TPUBAIICTh BAKOHAHHS KOMaH/I.

Buau mam’sti MIKpOKOHTPOJIEPIB.

SN S o

7. TlopTh BBEICHHS-BUBEICHHS: MPU3HAYCHHS, (PYHKIIOHAJIBHI MOXKIMBOCTI, CTPYKTYpa,
PEXUMH pOOOTH, PETICTPH, AJITOPUTM HAJTAIITYBAaHHS Ta POOOTH.

8. TakToBi reHepaTopu MIKpOKOHTPOJEPIiB: MpU3HAUYEHHS, (YHKIIOHAIBHI MOKJIHBOCTI,
CTPYKTYpa, peKUMHU POOOTH, PETICTPH, AITOPUTM HAJIAIITYBAHHS Ta POOOTH.

9. Taiimepu: npu3HaYeHHsI, PI3HOBUAU, GYHKIIIOHATIBHI MOXJIUBOCTI, CTPYKTYpPa, PEKUMU
pOOOTH, PETICTPH, ATOPUTM HATALITYBAaHHS Ta pOOOTH.

10. MexaHi3M nepepuBaHb: (QYHKLIOHAJIbHI MOMJIMBOCTI, CTPYKTYpa, PEXHUMH poOOTH,
pericTpu, aaropuTM HalalITyBaHHS Ta pOOOTH.

11. 3MiHHI Ta KOHCTaHTH MOB acemOiepy: mpaBuia (OpMyBaHHS IMEH, PO3MILIEHHS B
mam’siTi, BAplaHTH MPU3HAYEHHS IMEH 3MIHHUM.

12. Peanizamist koniroBaHHS 1H(pOpMAIIii 32 JOIMIOMOI0I0 aceMOJIEPHUX 1HCTPYKIIIH.

13. Peanizauis apupMeTUKO-JIOTIYHUX ONEpalliii 3a JOMOMOI0l0 aceMOJIEpHUX 1HCTPYKIIIH

14. Peani3amist yMOBHUX oOllepalliif 3a JOIOMOTr'010 aceMOJIepHUX 1HCTPYKIIIH.

15. Peanizauis HenpsMoi ajpecarii 3a JOMOMOT 00 aceMOJIEPHUX IHCTPYKIIIH.

16. Peamnizaiist 00OYMCITIOBANIBHUX MEPEXOIB 3a TOTIOMOI0I0 aCEMOJIEPHUX 1HCTPYKIIIH.

17. Peanizauist mignporpam 3a J0MOMOI0I0 aceMOJIEPHHUX 1HCTPYKIIIH.

18. ANropuTMH KOHTPOJIIO CTaHy MEXaHIYHUX MEPEMHUKaYiB.

19. AnropuTmu KepyBaHHS OAMHOYHUMH CBITJIOTIOHUMH 1HAHUKATOPAMH.

20. AnropuTMHU KepyBaHHSI CHMBOJIBHUMH JTHCIUIESMH.

21. AnropuTMu KepyBaHHS KOJEKTOPHUMH JABUTYHAMH.

22. AnropuTMH KepyBaHHS KPOKOBMMHU JIBUTYHAMH.

23. AuropuTmu KE€pyBaHHS CEpPBOIIPUBOIAMH.

24. CnemiamizoBani mnepudepiitHi  Momayni s 3a0e3meueHHs  JIFOJAWHO-MAITUHHOTO
iHTEepdeiicy.

25. CreuianizoBaHi nepudepiitHi MOy Ui KOMYHIKAIil 0 CTaHAAPTHUM 1HTEpdeiicam.

26. CnenianizoBani nepudepiitHi Moayi 17 iHpopMaIiiiHoi Oe3neKH.
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27. OcobmuBocTi MpUcTpoiB IHTEpHETY peuei.

28. AmnapaTHa OCHOBa NMPUCTPOIB [HTEpHETY peueil.

29. Meroau 3MEHILIEHHSI EHEPTOCIIOKUBAHHS 3aCTOCYHKIB Ha OCHOBI MiKPOKOHTPOJIEPIB.
30. Exocucrtemu 111 CTBOPEHHSI IPUCTPOIB IHTEpHETY peueil.

I[pakTuyHi 3aBIaHHA

1. CtBoput mporpaMHe 3a0e3rnedyeHHs, sKe OyJe BHUBOJIUTH Ha 0aratopo3psaHuil
CBITJIO/IIOJTHUN CEMHUCETMEHTHHUM TUCIIIEH 3a/1laHy KOMOIHAI[II0 CHMBOJTIB.

2. CTBopuTH IpOrpamMHe 3a0e31NeUeHHs, iKe Oy/1e KepyBaTH JIaMIaMu CBiTiIodopa 3a 3aJaHuM
QIITOPUTMOM.

3. CtBopuTH mporpaMHe 3a0e3redyeHHs, sike Oye BUBOJIUTH Ha PAJOK, MO ODKUTH, 3a7aHe
IMOBIIOMJIEHHS.

4. CtBopuTH TIporpamMHe 3a0e3rneueHHs, ske Oyae (opMyBaTh Ha CBITJIOHIOAHINA mMaHemi
3aJIaHAH CBITJIIOBHH €(EKT.

8. OLIIHIOBAHHSI IOTOYHOI, CAMOCTIMHOI
TA IHIUBIJIYAJBHOI POBOTH 3/IO0BYBAUIB

. . MaxkcumaabHHi
IInanoBi TepMinu @DopMHU KOHTPOJIIO TA .
Buau pobdotu . . BiZICOTOK
BHKOHAHHS 3BiTHOCTI .
OLIiHIOBAHHS
CHucTeMATHYHICTD | aKTHBHICTH POOOTH HA MPAKTUYHHUX 3aHATTAX
. BianosigHo 1o poboyoi [lepeBipka obcsTy Ta SKOCTI
1.1. IlinroToBKa 0 MPAKTHYHUX At /iHO 710 p PCBIP Y .
- MPOTPaMH Ta PO3KJIALy 3aCBOEHOTO MaTepiany Iij 30
3aHSITh YJac MPaKTUIHUX 3aHATH
BuxoHaHHs 3aBJaHb VIl CAMOCTII{HOT0 ONPALIOBAHHS
[lepeBipka pe3ynbTaris
BignosigHo 10 pobouoi IHIUBITyaTbHOTO
1.2. [amuBinyanpHe TeCTYBaHHS MPOrpaMHu Ta po3KIaay TECTyBaHHS, IIepeBipKa 10
3aHATh KOHCIIEKTIB JIEKIIiH,
nepeBipka pedepartis
Buxonanus iHauBinyanbHuX 3aBaHb (I0c/1igHa podoTa 3100yBaya)
. . . OO0roBopeHHS pe3yIbTATIB
1.3. IHu1i BUAM 1HAUBIAYATbHUX . . .. N .
. BignosigHo 10 po6oyoi IIpoBeIeHOl poOOTH i yac
3aB/aHb, B T.4. IJIrTOTOBKA HAYKOBUX
7 . MIPOTPaMH Ta PO3KIIATY ayZMTOPHUX 3aHATh, 10
myOuTiKamii, y9acTb y poOOTi KPyTIIHX .
. .2 3aHATH HayKOBHX KOH(epeHmii Ta
CTOJIB, KOH(EPEHIIIN TOIIO. .
KPYTJIMX CTOJIB.
Pa3zom 6aJiiB 3a NOTOYHMI KOHTPOJIb 50
ITincymMKkoBHii KOHTPOJIb — eK3aMeH 50
3aranom daJis 100

[ToTouHMii KOHTPOJIb 3HaHB 3/100YBadiB MPHU MIJCYMKOBOMY KOHTPOJi y (opmi ek3aMeHy
(makcumyM 50 0amiB) OIIHIOETHCS 3a MIKATOK0 («2», «3», «4», «5»), 3 000B’I3KOBUM TMEPEBEICHHSIM
0aJtiB 3a KOXKHUI BUJ pOOOTH TaKUM YHHOM:

— 3a MIATOTOBKY JI0 ayIMTOPHUX 3aHATh (MakcuMyM 30 6aiiB) 3100yBauy OCBITH HEOOXITHO
MaTH He MeHIe 1/2 OLiHOK BiJ 3arajbHOi KUIBKOCTI MPAaKTHUYHHUX (J1TaOOpaTOPHHUX) 3aHATh, IS
nepeBoy OaliiB 3a MIATOTOBKY 0 ayJAMTOPHUX 3aHATh CepeAHboapu(MeTHYHA OLIHKAa MHOXHTbHCS
Ha Koe(ilieHT 6;

—3a BHKOHaHHS 3aBJaHb Ui CAMOCTIHHOTO OTpAIfOBaHHS (TECTyBaHHS, 3aBIaHHSA,
MiATOTOBKA pedepaTy 3a 3a1aHok0 TeMaTHkor) (MakcumyMm 10 GaniB) 3100yBady OCBITH HEOOX1THO
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MaTd He MeHIe 1/2 OIIHOK BiJ 3arajibHOI KiJIBKOCTI MIPOTPaMHOT0 MaTepiaiy, 10 BUHOCUTHCS Ha
CaMOCTiifHe BUBUCHHS, JIJIsl TIEPEBOIY 3a3HAYCHHUX OB cepeHboapU(METHUUHA OI[IHKA MHOKUTHCS
Ha KOeiIieHT 2;

— 3a 1HII BUAM IHIMBIAyaTbHUX 3aBJaHb, B T.4. MATOTOBKY HAyKOBUX IyOJIiKaIliil, y4acTb y
po0OTI Kpyraux cTomiB, KoHpepeHmiin Tomo (MakcumyMm 10 GamiB) 3700yBady OCBITH HEOOXITHO
MaTH He MeHIe 1/2 OIIHOK BijJ 3arajbHOI KUTBKOCTI IHIIMX BHUJIB IHAWBIAYaIbHUX 3aBHAHb, IS
nepeBoy OaliiB 3a MiArOTOBKY 0 ayJUTOPHUX 3aHATh CepeaHbOApU(DMETHUHA OIIHKA MHOXHUTHCS
Ha KoedirieHT 2.

Kpurepii oniHIOBAHHA MOTOYHOI0 KOHTPOJIIO

— «2» — BUCTaBISETHCS 32 HEMPaBWIbHY BiANOBIIb (MMCHMOBY pOOOTY), sIKa HE BiATOBiAa€e
3MICTy TEMH Ta CBITYMTH PO HEPO3YMIHHS ii OCHOBHHUX I10JIOKEHB;

— «3» — BUCTABIISIETHCSA 32 BIIMOBIH (MUCEMOBY pOo0OOTY), sIKa BiJIIOBiIa€ 3MICTy TEMH, aJie €
HETOBHOIO 1 HETOYHOI y BU3HAUCHHI IOHSTH, CBIAYMTH PO HENOBHE PO3YMIHHS OCHOBHHUX
M0JI0KEHb HABYAJILHOTO MaTepially, CBIIYUTH PO Te, 1110 3HAHHS 3100yBaya MaloTh ()parMeHTapHUH,
MIOBEPXOBUI XapakTep;

— «4» — OLIHIOETHCS TTPABHIIbHA 1 0OTPYHTOBaHA BiAMOBIbL (MUCEMOBA POOOTA), 3 IKOT BUIHO,
mo 3700yBau 3HA€ W poO3yMi€ TEOPETHUHUN Marepiall B 0O0CsA31 HaBYANBHOI TEMH, BOJIOJi€
HEOOXiTHIMH HaBUYKAMH, HE JIOIYCKA€ CYTTEBUX MMOMMIIOK.

—«5» — OIIHIOETBCS TIOBHA, NMpPaBWJIbHA, IPYHTOBHA BIiANOBiAb (MHCbMOBa pobOoTa) Ha
3alUTaHHA TEMH, IO Tependadae JIOTIYHICTh 1 TOCHIJOBHICTh BUKJIAAy MaTepiaily, BOJIOAIHHS
TEPMIHOJIOTI€I0, TOKa3ye BMIiHHS MOBHO H TJIMOOKO BHUKOPHUCTOBYBAaTH TEOPETHYHI 3HAHHSA B
MPaKTUYHIN TJIOIIHHI.

KpuTepii oniHIOBaHHS MIICYyMKOBOr0 KOHTPOJIIO Y GOpMi eK3aMeHy

MakcuMasbHa OLIHKa MM1JICYMKOBOTO KOHTPOJIO Y POpMI €K3aMEHY HE MOYKe MepeBULIyBaTH
50 6aumiB. [Ipu boMy piBEHb 3HaHb OIIIHIOETHCS:

—Big 40 no 50 6aniB — 3700yBau BUsBIILE OCOOIMBI TBOPUI 310HOCTI, BMI€ CaMOCTIIHO
3HAXOJIUTH Ta OIpallbOBYBaTH HEOOX1IHY 1H(OpPMAIllI0, IEMOHCTPYE 3HAHHS Marepialy, IPOBOIUTh
y3arajibHEHHS 1 BUCHOBKU;

—Bin 30 1o 40 6aniB — 3700yBay BONOJi€ 3HAHHSMHU Marepiaiy, ane AOMyCKae He3HayHi
NOMUJIKK y (OopMyBaHHI TEepMiHIB, KaTeropii, mnpore 3a JOMOMOIOK BHKJIajaya IIBUIKO
OpIEHTYETHCS 1 3HAXOAUTH MPABUIIbHI BiIMOBIII;

—Big 20 no 30 6axiB — 3100yBay BIATBOPIOE 3HAYHY YACTHHY TEOPETUYHOTO Martepiany,
BUSIBIISIE 3HAHHS 1 PO3YMIHHS OCHOBHHX ITOJIOKEHB, 3 JIOTIOMOTOI0 BHKJIaJad4a MOXKE aHai3yBaTh
HaBUaJBLHUN MaTepian, aje Ja€ HEeA0CTaTHbO OOTPYHTOBAaHI, HEBHYEPITHI BIAIMOBIiI, JOIyCKae
TTOMFLTKH.

—Big 10 g0 20 6axiB — 3100yBayu BOJIO/I€ HABYAIBLHUM MaTepiajioM Ha CepeaHbOMY PiBHI,
JIOTTyCKa€e TIOMUJIKH, Cepell SKUX € 3HAaYHA KUIbKICTh CYTTEBHX;

—Bin 0 g0 10 6aniB — 3700yBay BOJIO/i€ HAaBYATBLHUM MaTepiaioM Ha piBHI, BUIOMY 3a
MOYaTKOBUM, 3HAUHY YAaCTHHY HOTO BiITBOPIOE HA PENPOAYKTHBHOMY PiBHI, Ha BCl 3alIUTAaHHS Ja€
HEOOIPYHTOBaHI, HEBUUEPITHI BIAMNOBIAL, JOMYCKA€E ITOMHIIKH.
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9. ONIHIOBAHHA 3ATI'AJIBHUX PE3YJIBTATIB 3HAHD 3/10bYBAYIB

3aranpHi pe3ysbTaTH 3HaHb 3400yBayiB OIIHIOIOTHCS HACTYITHUM YHHOM:

— «Bigminno»/«3apaxoBano» (A) — Bix 90 no 100 GamiB. 3m00yBa4 BUsBIIsiE OCOOIMBI TBOPYi
3Mi0HOCTI, BMi€ CaMOCTIMHO 3HAXOJWTH Ta ONPAIbOBYBAaTH HEOOXiAHY iH(OpMAIIO, TEMOHCTPYE
3HaHHS MaTepially, IPOBOIUTH y3araJlbHEHHs 1 BACHOBKU. ByB pUCYTHIHN Ha JIEKIIAX Ta MPAKTUYHUX
3aHATTAX, MiJ Yac SKUX JlaBaB BHUYEPIHI, OOTPYHTOBAHI, TEOPETHYHO 1 MPAKTUYHO IPaBHIIbHI
BIJIMOBI/I1, Ma€ KOHCIIEKT 3 BUKOHAHUMHU 3aBJIaHHSIMH JI0 CAMOCTIHHOT poOOTH, Tpe3eHTyBaB pedepar
3a 3aJ]aHOK0 TEMATUKOIO, MTPOSIBJISIE AKTUBHICTH 1 TBOPYICTh Y HAYKOBO-JIOCIIIIHIN pOoOOTI;

— «/looper/«3apaxoBano» (B) — Bim 82 mo 89 OamiB. 3700yBay BOJIOJIE€ 3HAHHIMH
MaTepiary, aje AONMyCKae He3HayHl NMOMWIKA y (OpMyBaHHI TepMiHIB, KaTeropii, mpore 3a
JIOTIOMOTOI0 BUKJIaJjaua IBUKO OPIEHTYETHCS 1 3HAXOAUTh MPaBWIIbHI BiAnoBiai. bByB npucyTHiil Ha
JEKIIAX Ta MPAKTUYHHUX 3aHATTSAX, MAE KOHCIEKT 3 BHKOHAHWMH 3aBIaHHSIMH JI0 CAMOCTIHHOI
pobotH, mpe3eHTyBaB pedepar 3a 3aJaHOI0 TEMATHKOIO, MPOSBISE AKTHBHICTH 1 TBOPYICTH Y
HAyKOBO-AOCTIIHIi poOOTi;

— «/lo0pe»/«3apaxoBano» (C) — Bix 74 mo 81 OaniB. 3m00yBayu BiATBOPIOE 3HAYHY YACTUHY
TEOPETUYHOr0 MaTepialdy, BUSBISE 3HAHHS 1 PO3YMIHHS OCHOBHHMX IIOJIOKEHb, 3 JOMOMOTIOIO
BHUKJIaJJaya MOXKE aHalli3yBaTW HaBUYAIbHMUI Marepiajl, aje J[da€ HeJOCTaTHhO OOIPYHTOBaHI,
HEBUYEPITHI BIJMOBIAl, AOMyCKae MOMUJIKU. [Ipu 1IbOoMy BpaxoBY€ThCS HASBHICTh KOHCIIEKTY 3
BUKOHAaHWUMHU 3aBIaHHSIMH JIO CAMOCTIIHOI poO0OTH, pedepary Ta aKTHBHICTh Y HAYKOBO-IOCIITHIN
pobori,

— «3anoBisibHOY»/«3apaxoBaHo» (D) — Bix 64 mo 73 GauiB. 3100yBau OyB MPUCYTHIN HE HA
BCIX JIEKISIX Ta MPAKTHYHUX 3aHATTSIX, BOJIOJIE€ HAaBYAJbHUM MaTepialioM Ha CepeIHbOMY PiBHI,
JIOMyCKa€e TIOMUJIKH, Cepe]l SIKUX € 3HaYHa KIJIbKICTh CyTTeBUX. [Ipu 1IbOMY BpaxoBY€ThCSI HasIBHICTh
KOHCIIEKTY 3 BUKOHAHMMH 3aBJaHHSAMHU JI0 CAMOCTIHHOT poOOoTH Ta pedepaTis;

— «3anoBisibHO»/«3apaxoBano» (E) — Bix 60 go 63 GaniB. 3100yBau OyB MpUCYTHIH He Ha
BCIX JIEKI[ISIX Ta MPAKTUYHUX 3aHATTAX, BOJOJIE HABUAIBHHM MaTepialioM Ha piBHi, BHUIIOMY 3a
MIOYaTKOBUH, 3HAUHY YaCTHHY HOT0 BIITBOPIOE HA PENPOAYKTUBHOMY piBHI, Ha BCl 3allUTaHHS Ja€
HEOOTPYHTOBAH1, HEBUYEPITHI BIMIOBII1, TOMYCKAE TOMUJIKU, Ma€ HEMMOBHUN KOHCTIEKT 3 3aBJaHHSIMHU
JI0 CaMOCTIHHOT poOOTH.

— «He3ag0BJIbLHO 3 MOKJIUBICTIO MOBTOPHOI0 CKJIaaHHDY/ «He 3apaxoBaHo» (FX) — Bifg
35 no 59 GaniB. 3100yBau BOJOJi€ MaTepialoM Ha PiBHI OKpEMHX (parMeHTIB, L0 CTAHOBIISATh
HE3HAaYHy YaCTHHY HaBYaJIbHOTO MaTepiaiy.

—«He3an0BlUIbHO 3 000B’I3KOBHM TNOBTOPHMM BHBYEHHSIM JUCHUILIIHWY/ «HE
3apaxoBaHo» (F) — Bix 0 10 34 Ganis. 3100yBay He BOJIOJIi€ HABYAJIbHUM MaTepiaioM.

Ta6auns BiAnoBiAHOCTI pe3y/bTaTiB KOHTPOJIIO 3HAHb 32 Pi3HUMHU IKAJAMH

100-6aabHa miKaJga HIxanaa 3a ECTS HarjoabHA mKaTa -
Ex3amen 3agik

90-100 A Bigminao 3apaxoBaHO
5421:2? E Jlobpe 3apaxoBaHO
64-73 D }

6063 5 3a/10BiTLHO 3apaxoBaHO
35-59 X HesanoBinbHo He 3apaxoBaHno

0-34 F

10. PEKOMEHIOBAHA JIITEPATYPA
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