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1. OITUC HABYAJBHOI JTUCHOUTILITHA
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Huctummina «I[IporpamyBaHHsT MIKPOKOHTPOJEPIB Ta MPHUCTPOiB [HTEepHET peuei»
MPUCBSIYCHA BUBUYEHHIO TPUHIIMITIB MOOYIOBH, (YHKIIIOHYBAaHHS Ta 3aXHUCTY MIKPOKOHTPOJEPIB, a
TaKOX 3/I00YTTIO HABUYOK iX MPAKTUYHOTO BUKOpHCTaHHSA. OCOONMBY yBary y Kypci NpUIUISIEThCS
CTBOPEHHIO TPOTpaMHOTO 3a0e3MEeUeHHs Ha MOBaxX aceMOiepy 3a NpPHUHIHUIAMH TOOYIOBH
NpUCTPOiB [HTEpHETY peUen.

MeTo10 JTMCHHUILIIHM € OTPUMAaHHS 3HaHb 3 MPUHIUIIB MOOYJOBH MIKPOKOHTPOJIEPIB Ta
CTBOPEHHS 3aXUIIEHOTO MPOrpaMHOTro 3a0e3MeyeHHs], 30KpeMa JIjisl MPUCTPOIB, IO BIAHOCATHCA 0
kareropii [HTepHeT-peuei.

INPEPEKBI3UTMU. [lepenymoBamu € 3HaHHA 3 ¢izuku (OK 7), apxirekTypu KOMI'tOTEpiB
(«Komn'toTepHa cxeMOTexHiIKa Ta apxiTekrypa komm'torepiBy, OK 15), HaBUYkH TIporpamMmyBaHHS
(«OcHoBu nporpamyBannsa», OK 8) Ta 6a30Bi 3HaHHS 3 AuckpeTHOT MateMaTuku (OK 9).

INOCTPEKBI3UTHU. 3nanHs mnporpaMmyBaHHS MIKpoKoHTpoJiepiB i mpuctpoiB loT €
OCHOBOIO Juia BHUBYeHHs «be3neku Oe3nporoBux mepex Inrepnery peueit (IoT)» (OK 27) Ta
«Cucrem TtexHiyHoro 3axucty iHdopmarii» (OK 31), a TakoXX 3HaXoAATh 3aCTOCYBaHHS IpPHU
BUKOHaHHI TexHosoTiyHoi mpakTuku (OK 33) ta miarotosui kBamidikamiinoi podotu (OK 36).




2. OYIKYBAHI KOMIIETEHTHOCTI, SAKI INIAHYETbBCA COOPMYBATHU,
TA JOCATHEHHA PE3YJIbTATIB HABYAHHSA

VY mporeci peanizanii mporpamu AUCHUILIIHE (OPMYIOTHCS HACTYIHI KOMIETEHTHOCTI 13
nependadyeHuX OCBITHBOIO MPOTPAMOIO:

InTerpajbHa KOMNETEHTHICTh
IK 3maTHicTh po3B’A3yBaTH CKJIA/IHI CIEIiaTi30BaHi 3a/1a4i Ta MPAKTUYHI MPOOIEMH y Tamy3i

kibepOe3mekn Ta 3aXUcTy iHpOopMAIrii.

3arajibHi KOMIIETEHTHOCTI

3K 2 3HaHHs Ta po3yMIHHS IPEeIMETHOT 00acTl Ta pO3yMiHHS HNpodeciitHOT JISIIBHOCTI

CueuianbHi (paxoBi, mpeaMeTHi) KOMIIETEHTHOCTI

CK 2 3parHICTH BUKOPHCTOBYBAaTH 1H(OpMAIiiiHI TEXHOJIOTIi, Cy4yacHI METOIU 1 MOAE1
Ki0epOe3neKku Ta CUCTEMH 3aXUCTy 1Hpopmarlii

CK 4. 3natHicTh 3a0e3medyBaTu 3axucT iHQopMalli B iHGopManiiHuX Ta 1H(OpMaIiifHO-
KOMYHIKAI[IMHUX CHCTeMax 3T1IHO BCTAHOBJIEHOT MOJITUKU K10epOe3NneKu i 3axXucTy iHpopmarrii.

CK 9. 3parHicTh 3aCTOCOBYBaTHM METOAM Ta 3acO0M TEXHIYHOTO 3axucTy iHdopmarii Ha
00’exTax 1HpOpMaLIHHOT

IIporpamMHui pe3yJbTaTH HABYAHHSA

HaBuanbna nucuuruiina «lIporpamyBaHHS MIKpOKOHTpOJEpiB Ta MpUCTpoiB I[HTepHETy
pedeil» 3abe3neuye JOCSITHEHHs MporpaMHuUx pe3ynbTariB HaBuyaHHs (PH), nepenbauennx
OCBITHBOIO ITPOTPAMOIO:

PH 7. 3acrocoByBatm i amanTyBaTH Teopii iHdopmalli Ta KOIyBaHHS, MaTeMaTHUYHOT
CTAaTUCTUKH, 4YHCelN, KpunTorpadii ta creraHorpadii, oOpoOneHHs 1 mepenadi CHUTHAIIB TOIIO,
MPUHIIATIA, METOJHM, TOHATTS KibepOe3rekn Ta 3axucTy iHdopmarii y HaBYaHHI Ta MpodeciiHii
IISUTBHOCTI

PH 8. 3acrocoByBatm 3HaHHS W PO3YMIHHS MaTreMaTHKd Ta (i3ukd B mpodeciiHii
TISUTBHOCTI, (opMalizyBaTd 3amadl IMpeIMETHOI ramysi KidepOesmeku Ta 3axucTy iH(opMairii,
(dbopmMyIoBaTH X MaTeMaTUYHy OCTAHOBKY Ta OOMpaTH palliOHaJIbHUI METO BUPIIICHHS.

PH 12. 3acrocoByBat MeToam Ta 3acoOu 3axucTy iHGopmarii B iHGoOpMaliiHUX Ta
1H(pOopMaIIITHO-KOMYHIKAIIHHUX CUCTEMaxX BiIIMOBIIHO O BCTAHOBJICHOI MOJITUKHU iH(OpMAaIiHHOT
Oe3meKu.

PH 13. BmnpoBamkyBaru, HalalmTOBYBaTH, CYIPOBOKYBATH Ta  MHiATPUMYBATH
(GYHKIIIOHYBaHHSI TIPOrpaMHUX 1 MPOTPaMHO-amapaTHUX KOMIUIEKCIB 1 cucTeM KibepOesreku Ta
3axucty iHdopmarii sSK HeoOXimHi mnpoueaypu nais (YHKIIOHYBaHHS iH(GOpMamiiHUX ¥
iHbOpMaLITHO-KOMYHIKaIlIHHUX cUCTEM Ta/abo IHPpaCTpYKTypu opraHizailii B I{UIOMY.

3aniaHoBaHi pe3yJIbTATH HABYAHHS 32 HABYAJIbHOK 1M CHHUILTIHOIO

3HaHHA:

— MPUHIMIY MOOYI0BY 3aCTOCYHKIB HA OCHOBI MIKPOKOHTPOJIEPIB;

— MPUHIMIY TOOYI0BU Ta TECTYBAHHS MPOTPaAMHOTO 3a0e3MeUYeHHs A1 MIKPOKOHTPOJIEPIB;
— apXITEKTYpy MIKPOKOHTPOJIEPIB Ta OCOOIMBOCTI PO3MOLLY iX peCypciB;

— 0co01MBOCTI (YHKIIIOHYBAHHS s1/Ipa Ta MepuQepiiftHUX MPUCTPOiB MIKPOKOHTPOJIEPIB;

— 0co0JIMBOCTI IPOTpaMyBaHHs Ha MOBax acemOepy;

— MPUHIMIN KEPYBaHHS TUIIOBUMHU allapaTHUMHU By3JIaMH €JIeKTPOHHOT TEXHIKU

— MPUHIMIY poOOTH Ta (PYHKIIOHYBAHHS NPUCTPOIB [HTEpHETY peden.



YMmiHHA:

— OOTpyHTOBaHO 0OMpaTH MIKPOKOHTPOJEPH, HAMOUIBII MPHIATHI A7 BHPIMICHHS
MPAaKTUYHHX 33134,

— 00IrpyHTOBaHO 0OMpATH MOBY IPOTPAMYBaHHS Ta IHTETPOBAHE CEPEIOBUIIE TSI PO3POOKH
MIPOTPaMHOTO 3a0€3MeUYeHHs JJIs1 MIKDOKOHTPOJIEPIB;

— peali3oByBaTH TEXHIYHE 3aBJaHHSA Ha PO3POOKY MPOTpaMHOTO 3a0e3MeUYEeHHs 3aCTOCYHKIB
Ha OCHOB1 MIKPOKOHTPOJIEPIB;

— MPAIIOBATH 3 TEXHIYHOIO IOKYMEHTAIII€I0;

— HaJIAIITOBYBATHU SAPO Ta MepUQepiifHi MPUCTPOT MIKPOKOHTPOJIEPIB;

— CTBOPIOBATH IIPOrpaMHe 3a0e3MeUeHHs 11 MIKPOKOHTPOJIEPIB.

HaBuukmu:

— CTBOpPEHHS, HAJaro/pKEHHS Ta TMEpeBIPKM Mpale3aTHOCTI (TeCTyBaHHS) HMPOrpaMHOTrO
3a0€e3IIeUCHHS;

—pobOTH B IHTETPOBAaHUX CEpPEAOBMIAX I PO3pOOKH MPOTPaMHOro 3a0e3NeyYeHHs
(Integrated Development Environment, IDE);

— YNTAHHA Ta aHANI3Y eJICKTPUIHUAX CXEM KOMII FOTEPHOT TEXHIKH.

3. IPOI'PAMA HABYAJIbHOI JUCLUIIJIITHA

Tema 1. 3HailoMCTBO 3 MiKPOKOHTpPOJIepaMHU

[Ipu3HadeHHsT MIKPOKOHTpOJIepa. 3acTOCyBaHHSI MIKPOKOHTpoJiepiB. OcoOIMBOCTI poOOTH 3
MIKpOKOHTpoOJIepaMd. MIKPOKOHTPOJIEPH 3arajlbHOrO TMPU3HAYEHHS TMPOBIIHUX BHPOOHHKIB
enextpoHHux KommoHeHTiB: Microchip Technology, STMicroelectronics, Texas Instruments,
Renesas Electronics ta inmux. MikpokouTtpoisep PIC16F84A.

AmnapatHi 3aco0u JUIsi CTBOPEHHS 3aCTOCYHKIB Ha MIKPOKOHTpOJIepax: IUIaTh JUIsl pO3pOOKH,
MakeTH1 IJIaTH, TUIaTH JJIs OL[HKH, OMOpPHI mpoekTH. Exocucremu s po3poOKH 3aCTOCYHKIB Ha
MIKPOKOHTPOJIEPAX MMPOBIAHUX BUPOOHHUKIB €IEKTPOHHKUX KoMioHeHTiB. [lardopma Arduino.

3aco0u I TpOrpaMmyBaHHS  MIKPOKOHTPOJEpIB:  30BHINIHI  MpOrpaMaTtopud  Ta
HaJIaroKyBaui, 3aco0U Ta BHYTPIIIHBOCXEMHOTO MPOrpaMyBaHHS Ta HAJIAr0IK €HHS.

[nTerpoBani  cepemoBuIa  AJs  PO3POOKM  MPOrpaMHOTO  3a0e3MedyeHHs s
Mmikpokoutposepis: MPLAB, Microchip Studio, Atmel Studio, IAR Embedded Workbench,
STM32CubelDE, Code Composer Studio ta inmr. EneMeHTH iHTErpOBaHHMX CHCTEM:: PEIaKTOPHU
KOy, KOMIIUIATOPH, CHUMYJSATOPHU, MpOrpaMHE 3a0e3Me4YeHHs] Il BHYTPIIIHBOCXEMHOTO
HaJIaroKEHHS.

Texniyna gokymeHTailis Mmikpokontposiepis: Reference Manual, Datasheet, Errata.

TunoBa enexkTpuyHa YaCTHHA 3aCTOCYHKIB Ha MIKPOKOHTpoJepax. BuBoau 3arampHOro Ta
CHEIiabHOTO MPU3HAYECHHS.

[TopTu BBeACHHS-BUBENEHHS 3arajbHOro mnpuszHadeHHs. [IpuHnunu  popmyBaHHS
€JIEKTPUYHUX CUTHANIIB 32 JOMOMOTIOK TOPTIB BBEIEHHS-BUBEIEHHS. [IpHHIMI mporpaMHOTO
KepyBaHHS MOPTaMU BBEJICHHS-BUBEJICHHS Ta (POpPMYBaHHS 30BHIIIHIX CUTHAIB.

OCHOBH1 €JIeMEHTH apXITeKTypu MIKPOKOHTpojepa: apu(pMETHKO-JIOTIYHUM HpUCTpIl,
aKyMYJISTOPH, TaM Tk IPOTpaM, OllepaTUBHA MaM’ATb, CTEK.

[Mam’sate mporpam. IlpusHauyenHs, po3psiaHicTh. TexHomorii BUrotoBieHHs. I[IpuHIKIH
anpecarii. CTOpiHKM [1aM’ATi IpOTpam.



OmneparuBHa mam’aTh. PericTpu 3arajJpHOrO Ta CHEUIAIBHOTO Npu3HadeHHsS. [IpuHImnm
anpecartii onepatuBHOi nam’siTi. CTOpPIHKK OTIEpaTUBHOI IaM AT

Crex. Ilpu3naueHHS Ta OPUHIMUI POOOTH cTeKy. OOMEXEHHs CTEKy Ta HACIiIKu Horo
nepenoBHeHHs. [lepenaBanHs nmapaMeTpiB B MiIpoOrpamMu Ha MOBI aceMoiepy.

MamuHHIA UOUKI 1 TPUBANICTh BHUKOHAHHS KoMaoAa. [IpuHIMm poGOTH KOMaHIHOTO
KOHBEEpa Ta HacHigku Horo mopymeHHs. Komanma nop Ta ii BUKOpUCTaHHS [UIs (OpPMYBaHHS
yacoBux iHTepBaniB. [lpuHIMI QOpMyBaHHS YacOBUX IHTEpBAJIIB Yy MIKpPOKOHTpOJEpax.
Po3paxyHOK TpHBaJIOCTI BUKOHAHHS HPOTPaMHOT0 Koxy. DopMyBaHHS 3aTPUMOK 32 JIOTIOMOTOIO
BKJIAJICHUX IUKIIB.

TakToBUii TeHepaTop Ta WOro BIUIMB HA INIBHIKOMAIO 1 EHEProCHOKWBAHHS
MIKpOKOHTpoJiepa. BapiaHTu TakTOBUX TIeHEpaTopiB MIKPOKOHTPOJIEPIB Ta iX XapaKTEpUCTHKHU.
KBaproBi Ta kepamiuHi pezonatopu, RC-reneparopu.

CrnoBo koH(QIrypaiii MIKpOKOHTpoOJIepa Ta HOTro MpU3HAYEHHS.

Tunosa cTpykTypa nporpaMHOTO 3a0e31eueHHsI MIKPOKOHTPOJIEPA.

JlomomikHI TaliMepH Ta iX poJsib Y MIABHUINEHHI HAIIHOCTI MPOrpamMHOro 3abe3neueHHs:
TaliMepH 3aTPUMKH 3aIlyCKy MIKPOKOHTpPOJIEpa, CTOPOKOB1 TaltMepH.

Taiimepn 3araJpHOrO MpPHU3HAYEHHA: JKEpesla TAaKTOBOIO CHTHANy, MepeanoAUTbHUKU
TaKTOBOT YaCTOTH, OCHOBHI PETIiCTPH.

MexaHi3M NepepuBaHb: MPUHLIUI poOOTH, JKepesia epepruBaHb, Mparnopu Ta 01T 103BOIY
nepepuBaib. OOpoOKka TmepepuBaHb: BEKTOpPU OOpOOHUKIB NepepuBaHb, 30€peKeHHs Ta
B1JIHOBJICHHSI KOHTEKCTY, aceMOJIEpH1 KOMaHH Ta TUIIOB1 aJITOPUTMHU 0OPOOKHU TIepepruBaHb.

Tema 2. [IporpamyBanHsl Ha MOBi acem0Jiepy

HaGopu acemOiiepHux koMmaHJ MIKpOKOHTpoJiepiB pi3Hux BupooOHHKiB (PIC12, PICI16,
PIC18, AVR, STMS8, STM32, MSP430 Ta iHmmx).

CucteMn YHCJICHHS, 10 BUKOPHUCTOBYIOTBCS NMPU HANMCAHHI MPOTPAMHOTO KOJY Ha MOBI
aceMOuiepy: ABIMKOBa, 1ECATKOBA, MIICTHAIIAKOBA. DopMaTH IHTEpHIpeTallii yuces.

3minHi. [lpaBuna ¢opmyBaHHsS iMeH 3MIHHMX. Po3MilIeHHS 3MIHHUX B OIEPaTHBHIN
nam’sTi. Bapiantu npu3HavYeHHS IMEH 3MIHHHUM.

Koncrantu. IlpaBuia ¢opmyBaHHS iMEH KOHCTAaHT. Po3MillleHHS KOHCTAHT K Tam siTi
nporpaM. BapianTu npu3HaueHHS IMEH 3MIHHUM.

Mirtku. MiTKH SIK pi3HOBHI KOHCTaHT. [IpaBuiia mpu3HaYeHHs Ta PO3TAIIyBaHHS MITOK.

OcobnuBocti pobot 3 Oararo6aiTHUMHU 3MIHHUMU Ta KoHcTaHTaMu. JlupextuBu Low,
High, Upper.

[Ipunuunu KomiroBaHHS iH(OpMAIIl: KOIIOBaHHA KOHCTAaHT 13 TaM’sATI IporpaMm B
OTIepaTUBHI MaM’sITh, KOMiIOBaHHS 1H(OpMaIlii Mik KOMipkamM# omnepaTuBHOI mam’aTi. OcobIuBOCTI
BUKOPUCTAHHS aKyMYJISITOPA.

Opranizanis apupMeTHKO-JIOTiYHUX onepanid. IlpuHIMNM BUKOHAHHSA apUPMETHUKO
JIOTIYHUX oOlepaliii: KOHCTaHTa-3MiHHA, 3MIHHA-3MIHHA. AJTOPUTMU BUKOHAHHS apU(pMETHKO-
JIOTIYHUX OTeparlliii i3 6araro0aTHUMH YUCIIaMHU.

[Ipanopu apudMeTHKo-IOTIYHUX OTEpalliii: Mpamnop Hyls, Mpanop NepeHOCy-3armo3uueHHS,
Mpanop MmepeHoCcy-3ano3u4eHHs MK TeTpaiaMu OauTy.

ApudpmernuHi onepartii Ha MOBi aceMOepy: J0JaBaHHs, BiIHIMaHHS, MHOXECHHS JAUJICHHS.

Jloriuni omeparii: yHapHi (iHBepcis, OOMIH TeTpagamu, MOOITOBE 3MillleHHs) Ta OiHapHi
(mo6iroe I, ABO, Buxiroune ABO).



YMoBHI onepariii. YMOBHa omeparis 3 1BOMa riyIkaMyd. Y MOBHA OIEpallis i3 0JHIEI0 TUIKOO.
YMOBHI onepalii 3 KUTbKICTIO TUIOK OiIbIle ABOX.

Opranizanis yMOBHUX OIlepallii 3a 1onoMororo acemoiaepHux komany btfss ta btfsc.

Opranizariis yMOBHHUX OIlepallii 3a 10moMororo acemOnepHux komany incfsz, decfsz.

Opranizaiiis yMOBHUX OTepallii 3a JOIIOMOTOI0 HEMpsiMOl ajpecallii Ta 0O0YUCITIOBATBHUX
0e3ymoBHHX TiepexoiB. [lokaxxunku Ha MOBi acembiepy. [Iporpamumii miuminbHUK. OCcOOIMBOCTI
Ta PU3UKH BUKOPUCTAHHS HEMPSAMOI ajipecallii Ta 00YHCIIOBAIEHUX OE3YMOBHHX ITEPEXO/IIB.

Opranizartis IUKIIIB.

AnropuT™MH poOOTH 3 BEKTOPaMH Ta MATPHUIISIMH.

AnropuT™M# poOOTH 3 CHMBOJIBHIUMH JaHUMHU.

AnroputMu OOYMCIEHHS MaTeMaTHYHUX (YHKUINA (KBagpaTHUN KOpIHb, EKCIIOHEHTAa,
TPUTOHOMETPHUYHI (QYHKIIIT TOLIO).

Tema 3. KepyBanHsi anapaTHUMH BY3JIaMH €JIEKTPOHHOI TeXHiKH

KepyBanHs TOTYyXHUM HaBaHTaXeHHSIM. CXEMOTEXHIKa IMIJICHUIIOBAYiB  CHUTHAIIB
MikpokoHTpoJsiepa. [lincumoBaui Ha OIMOJSIPHUX Ta MOJIBOBUX TpaH3ucTopax. CremnianizoBaHi
€JIEKTPOHH1 KOMIIOHEHTH 13 JIOTTYHUMHU PIBHSIMH KE€pYBaHHSA (TPaH3UCTOPHU, THPUCTOPU, CHMUCTOPU
tor1o). OcobmmBoCTI (GOPMYBAHHS CUTHAIIB JIJIST PI3HUX CXEM ITI/ICUITIOBAYIB.

KoHTpons craHy MexXaHIYHMX MepeMuKayiB. BapiaHTH eJNeKTPUYHOrO MiAKIIOYEHHS
MEeXaHIYHUX TnepeMukauiB. bpsskir kontakTiB. [icrepesic. Tpurepu Illminra. Anropurmu
KOHTPOJTIO CTaHy MEXaHIYHUX MTePEMHUKAYIB.

Juuamiuyna igaukamis. [lpuHmunum kepyBaHHsS  0araTOpo3psSIHUMH  IHIUKATOPaMHU.
Matpu4Hi IHAUKATOPH.

Pinkokpucramiuni igaukatopu. [IpuHnunum KepyBaHHSA IHIUKATOpaMHU Ha PIAKUX
KpucTajgax. AJropuT™ (popMyBaHHSI CUTHAIB I KEPYBAHHS PIIKOKPUCTATIYHUMU 1HIUKATOPaMHU.

Konekropni apurynu. Cxema MiIKIIOUCHHS 10 MIKpOKOHTpoJiepa. J{paliBepu KOJEKTOPHHUX
nBuryHiB. AnroputM On-Off. Anroputm KepyBaHHS 31 3MIHOIO HANpsSMKY 0OepTaHHS. AJIITOPUTM
KepyBaHHS 31 3MiHOIO MBUAKOCTI. [IIHpoTHO-IMITYyJIbCHA Ta YaCTOTHO-IMITYJIbCHA MOTYJISITISA.

Kpoxkosi aBurynn. Pi3HOBUIM KPOKOBUX JIBUTYHIB. JIBUTYHH 13 OJIHI€0 OOMOTKOIO (JIBUTYH
JlaB’€) Ta 3 nBOMa oOMOTKaMu. ANropuTMHu (HOPMYBaHHS CUTHAJIB Uil KEPYBaHHS KPOKOBUMHU
JIBUTYHAMHU.

CepBonpuBoau. PisHOBuAM cepBONPHUBOIIB. AJTOpUTMU (OPMYBAHHSA CHUTHATIB IS
KEepyBaHHS CEPBOIPUBOAAMH.

[Tepudepiiini Mmomymi [uist 3a0e3nedeHHs JTIOAMHO-MAIIUHHOTO iHTepdeiicy (KOHTpoiepu
KJIaBiaTyp, MaTPUYHUX Ta PAKOKPHUCTATIYHUX 1HIUKATOPIB, 3BYKOBUX CUTHAJI3aTOPIB TOIIIO).

[lepudepiitni moayni ans KoMyHikaiii no crangaptHuM intepdericam (UART, IIC, SPI,
CAN, USB ta iHmux).

[TpuHimnu noOyA0BH THUIIOBHX 3aCTOCYHKIB Ha MIKPOKOHTpoOJepax (SUIMHKOBI TipJsiHIH,
noOyToBa TexHiKa, iHpopMaliiiHi naHeni, po6oTH, 6e3eKina)xHi TPaHCIIOPTHI 3ac00H, Ta IHIII).

Tema 4. CtBopenHst npucTpoiB InTepHer peyei

Oco6nuBocTti npuctpoiB I[HTepHeTy pedeil: (yHKIIOHAIBHICTH, iH(OpMaliiiHa Oe3meka,
€HEepProoIIaIHICTh.

AmnapaTHa OCHOBa IpUCPOiiB [HTEepHETY-peyeil: creniani3oBani MiIKpOKOHTPOJIEPH, JATYUKH,
KOMIIOHEHTH JIIOIMHO-MAIIMHHOTO iHTepdeiicy.



Oco06MBOCTI JKMBIICHHS BiJl aBTOHOMHHX JDKEpeN €Heprii, MOHITOpH KUBJICHHSI. MeToau

SMCHIICHHA CHCProOCIOXKNUBAHHA: 3HUKCHHA TaKTOBO1 4aCTOTH, eHeproomanHi PCKUMU, MOHiTOpI/I

KHUBJICHHS Ta EHEPrOCIOKUBAHHS, MOyl PETyIbOBAaHUX CTA0LII3aTOPIB HANIPYTH.
Ocob6nmuBocti 3abe3nedyeHs HeoOXiqHOrO piBHA 3axucTy iHpopMmalii Ta KibepOesneku

npuctpois [HTepHETY-peyei. CrnerianizoBani nepudepiiHi MOIyIi: MOyl IHPPYyBaHHS, anapaTHi
TeHePATOPH BUTIAJKOBHX YHCEI, MOIYII ISl OOYMCICHHS] KOHTPOJIBHUX CYM Ta IHIIII.

3aco0u 3MEHIIEHHs EHEProCHOXHMBAHHS: MPOTPaMOBaHA CHUCTEMa TaKTyBaHHS, PEKUMHU

eHepro3oepexxenns,. [lepudepiitai moayii 1is 3abe3neueHHs 0e3ApoToBUX iHTEepdekiciB. CucreMu-

Ha-KpucTaii. EkocucTem st CTBOpEHHS MPUCTPOiB [HTEpHETY pedeid.
besnporosi inTepdeiicu. CucremMmu-Ha-KpucTali.
Exocucrem 11 CTBOpEHHS IPUCTPOIB IHTEpHETY peuei.

4. CTPYKTYPA HABUYAJIGHOI JTUCIIUILITHHA

KinbkicTs roqnu

Jenna ¢popma 3aouna popma

Ha3Bu 3micToBHX MOaY.JIiB i :
TOMY YMCJIi

TOMY YMCJi

TEM

3ar. Cam. | 3ar. Cam.
Jik | IIp | JIO DoG. Jix | Hp. | JI0. poG.
Tewa 1. Saiiomctso 3 28 |10 |[10[0| 18 | 32| 2| 2 |0 28
MIKPOKOHTPOJIEpAMHU
Tema 2. Tlporpamysannsi va | 49 | 16 |16 | 0 | 20 | 58 | 2 | 4 | 0| 52
MOBI aceMOepy
Tema 3. KepyBanus
anmapaTHUMU By3J1aMHU 50 10 {10 | O 18 56 2 2 0 52
€JICKTPOHHOI TEXHIKU
Temad. Creopena | 54 | 96 |16 | 0 | 20 | 34 | 4 | 2 | 0| 28
MPUCTPOiB [HTEpHET peueit
3aragom | 180 | 52 | 52 | O 76 180 | 10 10 0 | 160

IligncyMKOBHMid KOHTPOJIb — 3aJ1iK, €eK3aMeH

5. IPAKTUYHI POBOTHU

KiabkicTh roqun

Ha3zBa Temn Jdenna 3aouna
¢opma ¢opma
Tema 1. 3HaiioMCTBO 3 MiKPOKOHTpOJIEPAMU
[IpoekT «Biraro, cBite!» 6 2
[TpoexT «ABTOMAT CBITJIOBUX e()EKTiB»
Tema 2. IlporpamyBaHHsl Ha MOBI acemOJiepy
3acrocyHOK «CeMHCerMeHTHUH 1HIUKaTop»
3acrocyHok «CexkyHaomip» 20 4
3acTocyHOK «PsmoK, 10 O1KHUTHY
3acrocyHok «CBiTiiodop»
Tema 3. KepyBaHHsI alapaTHUMU BY3JIaMH €JIEKTPOHHOI TeXHIKH
3acTocyHOK «KHOIKOBHIH JUMITBHUKY
3acTocyHOK «KoJIeKTOpHUI eeKTPOIBUTYH» 20 2
3acTocyHOK «EnekTpoMexaHiuHUi TOAMHHUK
3acrocyHOK «PiIKOKpHCTaIIYHUHN 1HIUKATOP»
Tema 4. CTBopeHHs1 IpucTpPoiB IHTepHeTY peveit 6 5
3axuileHi eKOCUCTEeMH JUTs CTBOpeHHs [HTepHeT-peueit («Security by Design»)
3araJiom 52 10




6. CAMOCTIMHA POBOTA

HasBa Temn

KiapkicTs romun

Jdenna
¢opma

3aouna
¢opma

Tema 1. 3HalioMCTBO 3 MiKPOKOHTpPOJIEpPAMH

(MOTOYHMI KOHTPOJIB: pedepaT Ha OHY 3 TEM)

MIiKpOKOHTpOJIEpH 3arajbHOr0 MPU3HAYCHHS MPOBIIHUX BHUPOOHHKIB EJIEKTPOHHUX
komnoneHtiB: Microchip Technology, STMicroelectronics, Texas Instruments, Renesas
Electronics Ta inmmx. [HTerpoBaHi cepenoBuina A1 po3poOKH MPOrpaMHOro 3a0e3redeHHs
st MikpokoHTpoiepiB: MPLAB, Microchip Studio, Atmel Studio, IAR Embedded
Workbench, STM32CubelDE, Code Composer Studio Ta iHmi. AmapatHi 3aco0u s
CTBOPEHHS 3aCTOCYHKIB Ha MiKpOKOHTpoiepax. Ekocucremu uis po3poOKH 3aCTOCYHKIB Ha
MIKPOKOHTpOJIEpaX TPOBIIHUX BHPOOHUKIB EJIEKTPOHHHX KoMIloHeHTiB. [lmatdopma
Arduino.

16

30

Tema 2. IIporpamyBaHHsi Ha MOBI aceMOuepy

(MOTOYHMI KOHTPOJIB: pedepaT Ha OHY 3 TEM)

Opranizanis uukni. @opmaTu iHTEprperanii uncen. AJIropuTMHA BUKOHAHHS apH()METHKO-
JIOTIYHUX ollepaliid i3 OaraTo0alTHUMHU YHCIaMU. AJNTOPUTMU POOOTH 3 BEKTOpaMHU Ta
MaTpPULSIMH. AJTOPUTMH POOOTH 3 CHUMBOJILHHMHU JQHUMH. AJTOPHUTMH OOYUCIICHHS
MareMaTuuHuX (YHKIIH (KBaJpaTHUH KOpiHb, EKCIIOHEHTa, TPUIOHOMETpHYHI (yHKIIi
tomo). HaGopu acemMOnepHMX KOMaHI MIKpOKOHTpoJepiB pi3Hux BupoOHuKiB (PIC12,
PIC18, AVR, STMS, STM32, MSP430 Ta iHmmux).

20

50

Tema 3. KepyBaHHsl anapaTHUMHU BY3/1aMH eJIEKTPOHHOI TeXHIKHU

(MOTOYHUI KOHTPOJIB: pedepat Ha OfHY 3 TeM)

CrenianizoBaHi eIEKTPOHHI KOMIIOHEHTH 13 JIOTIYHUMH PIBHSIMH KepyBaHHS (TPaH3UCTOPH,
TUPUCTOPH, CUMUCTOPH TOIO). [lepudepiitni Moayni s 3a0e3nedeHHs JHOIUHO-
MAIIMHHOTO 1HTepdelicy (KOHTPOJIEpH KIIaBiaTyp, MATPUYHHX Ta PiIKOKPUCTATIUHUX
IHIMKATOPIB, 3BYKOBUX CHTHAIII3aTopiB Tolo). [lepudepiitni Moayi uis koMyHikaii 1o
cranpaptauM inrepdeiicam (UART, IIC, SPI, CAN, USB ra inmmx). [IpuHumnu no0ygou
TUIIOBHMX 3aCTOCYHKIB Ha MIKPOKOHTpOJepax (SUTMHKOBI TipJITHIH, TOOYTOBA TEXHIiKa,
iHQopMalliiiHi naHesi, podoTH, Oe3eKina)KHi TPAaHCIOPTHI 3aCO0H, Ta 1HII).

20

50

Tema 4. CTBopenHs: npuctpoiB InTepHeT peyeit

(MOTOYHUI KOHTPOJIB: pedepat Ha OfHY 3 TeM)

CrenianizoBaHi MiKpOKOHTPOJIEPH Ta anapaTHi 3aco0H JJIsl CTBOPEHHS IPUCTPOiB [HTEepHETY
peueii Biji MPOBiJHUX BUPOOHUKIB eNEKTPOHHUX KOMIOHEHTIB. [lepudepiitai momyimi
MIKPOKOHTPOJIEPIB JIs 3a0e3rneueH s KibepOe3neku: Moayl mudpyBaHHs, arapatHi
TeHepaTOpH BHUITAJKOBUX YUCEI, MOAYII ISl OOYUCTICHHS KOHTPOIBHAX CYM Ta 1HIIII.
3aco0u 3MEHIICHHS €HeprOCIIOKUBAHH: IPOrpaMOBaHa CHCTEMa TAKTYBaHHS, PEXKAMH
€Hepro30epeKeHHsI, MOHITOPH JKUBJICHHS Ta HEPTrOCIIOKUBAHHS, MOy cTabimi3aril
nanpyru. [lepudepiiini momymi 1uist 3a0e3neyeHHs 6e31poToBuX iHTepdeiiciB. CucTeMu-Ha-
kpucrtami. ExocucreM miisi CTBOpEHHsI IPUCTPOIB IHTEpHETY peueii.

20

30

3arajom

76

160

7.BUAU TA METOAU KOHTPOJIIO

Buau KoHTpPOJIIO CKJ1a10Bi OIIiHIOBAHHSA

J1s1 ek3aMeHny

s 3aJiKy

NPAaKTUYHUX (7a00paTOPHUX) 3aHATh, BUKOHAHHS CaMOCTIIHO]
po0oTH, IHIUBIAYAIbHUX 3aBAaHb, JOCTiIHA poboTa 3700yBayu]
TOLIO.

MOTOYHUI KOHTPOJIb, KUl 3IHCHIOETBCS Y XOJi: MPOBEICHHS 50%

100%

NiACYyMKOBHI KOHTPOJIb 50%




JAIarHOCTUKH 3HAHb
(KOHTPOJI10)

(GpoHTaNbHE ONMUTYBAaHHSA; HAyKOBa JIONOBiAb, pedepaTru, YCHE
MOBIIOMJICHHS], IHAMBiNyaJbHE ONMUTYBAHHS, poOOTa y Tpymnax; JiI0Bg
rpa, po3B A3aHHS CUTYallIlHUX 3aBJlaHb, KEHUCIB, MPAKTUYHUX 3aBIaHb
3aJiK

Metoau

MeToau aiarHOCTUKHU
3HaHb (KOHTPOJIIO)

®poHTaNbHE ONMUTYBAHHSI, PO3B SI3aHHS MPAKTUYHUX 3aBJIaHb,
TECTyBaHHA 3100yBaviB, HAYKOBi JOTIOBiI, pedeparu, ycHi
IIOBIIOMIJIEHHS, €K3aMeH

Iluranua aias l'li)_'lcyMKOBOFO KOHTPOJIIO

TeopeTruuHi NnUTAHHS

ok wnNRE

7.

AmnapaTH1 3ac00M I CTBOPEHHS 3aCTOCYHKIB Ha MIKPOKOHTPOJIEPAX..

TumoBa enexTpuvHa YaCTHHA 3aCTOCYHKIB HAa MIKpOKOHTpOJIEpax.

ApXiTeKkTypa MIKpOKOHTpOJIEpa.

Tunosa cTpykTypa IporpaMHOTO 3a0e3MeueHHsI MIKPOKOHTPOJIEPA.

MarmmuHHUA TAKIT 1 TPUBATICTh BUKOHAHHS KOMaH]I.

Buau mam’sTi MIKpOKOHTPOJIEPIB.

[TopTu BBeneHHSA-BUBEJCHHS: MpU3HAUEHHS, (YHKIIIOHAIbHI MOXJIMBOCTI, CTPYKTYpa,

pexuMU pOOOTH, PETiCTPH, aJITOPUTM HaAJAIITYBAaHHS Ta pOOOTH.

8.

TakTOB1 TeHEpAaTOPH MIKPOKOHTPOJEPIB: MPU3HAYCHHS, (PYHKI[IOHAIBHI MO>KJIUBOCTI,

CTPYKTYpa, peXKUMH pOOOTH, PETICTPHU, aJTOPUTM HAIAIITYBaHHS Ta PpOOOTH.

9.

Talimepu: mpu3HadeHHs, PI3HOBUIHU, (PYHKI[IOHAIBHI MOXKJIUBOCTI, CTPYKTYpa, PEXKUMHU

pOOOTH, PETICTPH, AITOPUTM HAJIAIITYBAHHS Ta pOOOTH.

10.

MexaHi3M mniepepuBaHb: (DYHKIIOHATBHI MOXJIHMBOCTI, CTPYKTypa, PEKHUMH POOOTH,

pericTpu, anropuT™ HaNAIITYBaHHA Ta POOOTH.

11.

3MiHHI Ta KOHCTaHTH MOB aceMOiepy: mpaBuia (OpMyBaHHS IMEH, PO3MIIIEHHS B

1aM’sITi, BapiaHTH NMPU3HAYCHHS IMEH 3MIHHUM.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Peanizamnis komitoBaHHs iH(pOpMaIlii 32 TO0MTOMOTOI0 aceMOJIEPHHUX IHCTPYKITIH.
Peanizaris apudMeTHKO-JIOTTYHUX OTepallii 3a JTIOMOMOT0I0 aceMOJIEPHHUX THCTPYKITi
Peanizaniss yMOBHHX oreparliii 3a JOIOMOT0I0 aceMOJIEPHUX IHCTPYKIIIM.

Peanizanis HenpsMoi azipecarrii 3a 10MOMOTOI0 aceMOIEPHHUX IHCTPYKITi.

Peanizariss 004nCIIIOBAILHUX MEPEXOIIB 32 JOMIOMOTOI0 aCeMOJIEPHUX THCTPYKITIH.
Peanizanis nignporpam 3a J0NOMOT00 aceMOJIEPHHUX IHCTPYKITIH.

AJITOPUTMH KOHTPOJIIO CTaHY MEXaHIYHUX NIEPEMUKAYIB.

ANTOpUTMH KEpYBaHHS OJMHOYHUMH CBITJIOII0JHUMHU IHAUKATOPAMHU.

ANTOpUTMH KEPYBaHHS CUMBOJIBHIUMHU TUCTLICSIMHU.

ANTOpUTMH KepyBaHHS KOJIEKTOPHUMHU JIBUTYHAMHU.

ANTOpUTMH KEPYBaHHS KPOKOBUMU JBUTYHAMHU.

ANTOpUTMH KEpYBaHHS CEPBOTPUBOIAMH.

CremianizoBani nepudepiitni  mMoxayni s 3a0e3MeueHHs  JIFOJAMHO-MAIIMHHOTO

iHTEepdeiicy.

25.
26.

CrerianizoBani nepudepiiftHi Moyl st KOMYyHIKalii IO CTaHIAPTHUM iHTepdeiicaMm.
CrenianizoBani nepudepiiiai Moxyii Ui iHpopMalliifHoT Oe3neKu.
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27. OcobGnuBocTi npucTpoiB IHTepHETY peueii.

28. AmnapatrHa OCHOBa MPUCTPOIB [HTEpHETY-pedcii.

29. Merou 3MEHIIIEHHSI CHEPTOCIIOKUBAHHS 3aCTOCYHKIB HAa OCHOBI MIKPOKOHTPOJIEPIB.

30. Exocucremu asi CTBOPEHHS MPUCTPOIB [HTEpHETY pedeid.

IpakTHyHi 3aBIaHHS

CrBoputu mnporpamHe 3a0e3neueHHs, ske Oyae BUBOAUTH Ha OaraTopo3psaHuil

CBITJIO/IIOTHUI CEMUCETMEHTHHUH TUCIUICH 3a/1aHy KOMOIHAIIIF0 CHMBOJIIB.

8. OIHFOBAHHS IOTOYHOI, CAMOCTIMHOI
TA THAUBIIYAJBHOI POBOTH 3/J0BYBAYIB

Buau po6oru

IInanoBi Tepminn
BUKOHAHHS

®DopMH KOHTPOJIIO Ta
3BiTHOCTI

MakcuMaJabLHuH
BigcoTox
OL[iHIOBAHHS

CHCTEeMAaTHYHICTh | AKTHBHICTH POOOTH HA NPAKTHYHHUX 3AHATTAX

1.1. IlinroToBKa 0 MPaKTUYHUX

BiamosigHo 1o

[TepeBipka oOcsry Ta
AKOCTI 3aCBOEHOTO

po6o10i mporpamMu Ta ) ) 60
3aHSTh MaTepiaiy Iij 9ac
PO3KIIay 3aHATH
NPaKTUYHUX 3aHATh
BukoHaHH# 3aBIaHb VISl CAMOCTIHHOT0 ONPAIOBAHHS
[TepeBipka pe3ynbTaTiB
BiamosigHo 1o THIUB1TyaIbHOTO
1.2. InguBinyanbHe TECTyBaHHA | poOOYOi MporpamMu Ta | TECTyBaHHsI, epeBIpKa 20
pPO3KIIaay 3aHATh KOHCIIEKTIB JIEKIIiH,
nepeBipka pedeparin
BukoHaHHs iHAUBITYyaJbLHHUX 3aBJAaHb (T0C/IiIHA po0oTa 37100yBaya)
OOGroBopeHHs
1.3. Inun BuaM iHOAUMBiAYyaIbHUX pe3ynbTaTiB
3aBJaHb, B T.4. IMiArOTOBKA BiamosigHo 1o MPOBEACHOT pOOOTH T
HAyKOBUX IyOJIIKallii, ydacTb y | poOouoi Iporpamu Ta | 4ac ayAUTOPHUX 20
POOOTI KPYTJIMX CTOJIIB, PO3KIIay 3aHsTh 3aHSTh, HAYKOBHUX
KOH(EPEHIIiH TOIIO. KOH(EpeHIIii Ta
KPYIJIMX CTOJIB.
Pa3om 0aJ1iB 32 NOTOYHMI KOHTPOJIb 100
3arajabHuil pe3yJIbTAaT OLIHIOBAHHS, 3AJIK 100

[ToTouHuii KOHTPOJH 3HAHb 37400yBauiB OCBITHM NpH (HOPMI KOHTPOJIIO 3aliK (MaKCUMyM
100 GaiiB) OIiHIOETHCS 3a MIKANOIO («2», «3», «4», «5»), 3 000B’I3KOBUM TMEpPEBEACHHIM OalliB 3a
KOXXHUI BU pOOOTH TAaKUM YHHOM:
— 32 MTOTOBKY JI0 ayAUTOPHUX 3aHATh (MakcuMyM 60 GaiiB) 3100yBauy OCBITH HEOOX1IHO
MaTd He MeHie 1/2 OLiHOK BiI 3arajibHOI KUTBKOCTI MPAKTHYHUX (Ta0OpaTOpHUX) 3aHATh, IS
nepeBojly OalliB 3a MIATOTOBKY JI0 ayAUTOPHUX 3aHATH CepelHhoapu(MeTHYHA OI[IHKA MHOXKHUTHCS

Ha Koedirient 12;

11




—3a BUKOHAHHS 3aBJaHb /IS CAaMOCTIMHOTO OIpamioBaHHs (TECTyBaHHS, 3aBJaHHS,
migrotoBka pedepary (ece) 3a 3amaHO0 TeMaTHKOw) (Makcumym 20 OamiB) 3700yBady OCBITH
HEOOXiJIHO MaTH He MeHIIe 1/2 OIHOK BiJ 3arajibHOT KUIBKOCTI MPOTPAMHOTIO Marepiamy, IIo
BUHOCUTBHCSI Ha CaMOCTIHHE BMBUEHHS, JUIA TEpPEeBOJY 3a3HAuUCHHX OalliB cepeaHboapudmMeTrndHa
OI[IHKa MHOXUTHCS Ha KOeDillieHT 4;

— 3a IHIII BUJY IHOUBIAYaJbHUX 3aBJaHb, B T.4. MATOTOBKY HAYKOBHX MyOJIiKallid, y4acTs y
poOOTI KpyrimX CTOJIB, KOH(epeHii Tomo (MakcumyMm 20 OamiB) 3100yBady OCBITH HEOOXiJTHO
MaTH He MeHIe 1/2 OIiHOK BiJ 3arajabHOI KUTBKOCTI IHIMUX BUIIB IHIWUBIIyaTbHUX 3aBJIaHb, JJIS
MepeBo Iy OalliB 3a MIATOTOBKY JI0 ayIUTOPHUX 3aHITH CEpeAHbOAPH(PMETHYHA OIIHKA MHOXKHTHCS
Ha KoedirieHT 4.

KpuTepii ouiHIOBaHHSA IOTOYHOI0 KOHTPOJIIO

— «2» — BHCTABIISIETHCS 32 HEMPABIIBHY BIAMOBiAb (MMMCHMOBY poOOTY), sika HE BiAMOBiIAE
3MICTy TEMHU Ta CBIAYUTH PO HEPO3YMIHHS 1l OCHOBHMX MOJIOKEHb;

— «3» — BHCTABJISIETHCS 32 BIAMOBib (TMCBMOBY POOOTY), sIKa BIAMIOBIIAE 3MICTY TEMH, aje €
HEMOBHOIO 1 HETOYHOK y BHU3HAYEHHI IOHATh, CBIIYUTH PO HEMOBHE PO3YMIHHS OCHOBHMX
MOJIOKEHb HABYAJBHOIO Marepiajly, CBIIYUTh TMpO Te, 10 3HAaHHA 3700yBaua MaroTh
(bparMeHTapHUIA, TOBEPXOBUI XapaKTep;

— «4» — OIIHIOETbCSA TpaBUJIbHA 1 OOIpyHTOBaHa BIANOBiAbL (MHCbMOBAa poOOTa), 3 SIKOI
BUJIHO, 1110 3700yBau 3HA€ I po3yMmie TEOPETUUHUN Martepiajl B 00CsA31 HaBYAJIbHOI TEMH, BOJIOJIE
HEOOX1IHUMU HaBUYKaMU, HE JIOIYCKAE CYTTEBUX MOMMIIOK.

— «5» — OIIHIETHCS TIOBHA, TMpaBWIbHA, IPYHTOBHA BIINMOBimb (MMChbMOBa pPoOOTa) Ha
3aMUTaHHS TEMH, IO Tepeadadae JOTIUHICTh 1 MOCHIIOBHICTh BHUKJIAAY Marepiaiay, BOJIOIIHHS
TEPMIHOJIOTIEIO, IEMOHCTPYE BMIHHS MOBHO W TIIMOOKO BHKOPHUCTOBYBATH TEOPETHYHI 3HAHHS Yy
MPaKTUYHIN TTOIIHHI.

. . MakcuMaJabHUH
InanoBi Tepminu ®DopMH KOHTPOJIIO Ta .
Buau podorn . . BizcoToK
BHKOHAHHS 3BiTHOCTI .
OLiHIOBAHHS
CHCTeMATHYHICTD i AKTUBHICTH POOOTH HA MPAKTHYHHUX 3aHATTAX
. BinnosigHo 10 pobodoi ITepeBipka oOcsAry Ta SKOCTI
1.1. TligroroBka g0 MPaKTHIHUX A /IHO 210 p PEBIp Y .
N MPOTPaMHU Ta PO3KIIATY 3aCBOEHOr0 MaTepiay M 30
3aHATh Yyac MPaKTHYHHUX 3aHITh
BukoHaHHS 3aBAaHb /151 CAMOCTIHOT0 ONMPALIOBAHHS
ITepeBipka pe3ynpTatiB
BinmosinHo 10 podouoi 1HAWMB1TyaIHHOT O
1.2. InpuBigyanbHe TeCTYBaHHA MIPOrpaMu Ta pO3KIIaLy TECTyBaHHS, TIEpEBipKa 10
3aHATH KOHCIIEKTIB JIEKIIIH,
nepeBipka pedepaTiB
BuxoHanHs iHIMBiAyalbHUX 3aBIaHb (I0CTiIHA Po0OTa 3100yBaya)
. . . OOroBOpEeHHS pe3yabTATIB
1.3. Inmri Buaw iHAWBITyaTbHUX . . . .. .
. BinmosimHO 10 po6ouoi TIPOBENIEHOI POOOTH i Yac
3aBJIaHb, B T.U. IMiTOTOBKA HAYKOBUX
L . MPOTpaMH Ta PO3KIALY ayTUTOPHUX 3aHATH, 10
myOITiKamii, y9acTh y po0OoTi KPYyriux .
. .2 3aHATh HayKOBUX KOH(epeHmil Ta
CTOJIB, KOH(EPEHIIIN TOIIO. .
KPYIIUX CTOJIB.
Pa3om 0aJiB 32 MOTOYHMIT KOHTPOJIb 50
IincymMKoBHii KOHTPOJIb — €K3aMeH 50
3arajiom 0aJiB 100

2. CtBopuTH mporpamHe 3a0e3rleyeHHs, ske Oyae KepyBaTH JaMmIiamu CBiTIodopa 3a

3aJJaHUM QJITOPUTMOM.
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3. CtBopuTH mporpamMHe 3a0e3neueHHs], ke Oyae BUBOJWTU Ha PSAAOK, 0 ODKWTH, 3a7aHe
MOB1IOMJICHHSL.

4. CtBoputH mporpamHe 3a0esrnedeHHs, ske Oyae (opMyBaTé Ha CBITJIOAIOAHINA TaHemi
3aJJaHUN CBITJIOBHH €(EKT.

[loTouHuii KOHTPOJIF 3HaHB 3/100yBaviB MPH MiZCYMKOBOMY KOHTPOJII Y (GOpMi eK3aMeHy
(MaxcumyM 50 OaltiB) OIHIOETHCS 32 MIKATOI0 («2», «3», «4», «5»), 3 000B’I3KOBUM ITEPEBEICHHIM
0aiiB 32 KOXKHHI BUJ pOOOTH TAKUM YHHOM:

— 3a MATOTOBKY JI0 ayAUTOPHUX 3aHATH (MakcumyM 30 GaiiB) 3700yBady OCBITH HEOOX1THO
MaTu He MeHlIe 1/2 OLIHOK BiJl 3arajgbHOi KUIBKOCTI NMPAaKTUYHHUX (1a00paTOpHUX) 3aHATh, IS
nepeBojly 6ajiB 3a MIATOTOBKY J0 ayJUTOPHUX 3aHATH CEPEeIHbOAPU(PMETHYHA OLIHKA MHOKUTHCS
Ha KoeQilieHT 6;

—3a BHUKOHaHHS 3aBJaHb JUIsl CAMOCTIMHOTO OmNpalfoBaHHS (TE€CTyBaHHS, 3aBJaHHS,
MiAroToBKa pedepary 3a 3aaHoro TeMaTukor) (MakcumyM 10 GamiB) 3100yBady OCBITH HEOOX1THO
MaTu He MeHIe 1/2 OLIHOK BiJ 3arajibHO1 KUIBKOCT1 IPOrPaMHOTO MaTepialy, 1110 BUHOCHUTHCS Ha
caMoCTiliHE BUBUYEHHS, JUIsl IEPEBO/IY 3a3HAaUeHUX OaiiB cepeJHboapu(METHYHA OL[IHKA MHOXKHUTHCS
Ha KoeQIIieHT 2;

— 3a IHII1 BUAM 1HIUBIAyadbHUX 3aBJaHb, B T.4. MATOTOBKY HAYKOBHUX MyOIiKaIii, yqacTb y
po0OTI Kpyriux croiiB, KoHpepeHuiid Touo (MakcumyMm 10 6aniB) 3700yBauy OCBITH HEOOXITHO
MaTh He MeHIe 1/2 OMIHOK BiJ 3arajJibHOi KUTBKOCTI IHIIMX BUIIB IHAMBITyaJIbHUX 3aBJaHb, IS
nepeBoy OalliB 3a MIATOTOBKY JI0 ayTUTOPHHUX 3aHATHh CepeaHbOapU(PMETHIHA OIIHKA MHOKUTHCS
Ha KoeiieHT 2.
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KpuTepii ouiHIOBaHHS IOTOYHOI0 KOHTPOJIIO

— «2» — BUCTABIIETHCA 32 HEMPaBWIbHY BIANOBiAbL (TUCHMOBY POOOTY), sIKa HE BiAMOBiNAE
3MICTY TEMH Ta CBITYHUTH PO HEPO3YMIiHHS ii OCHOBHHUX I0JIOKEHb;

— «3» — BUCTABJISIETHCS 32 BIANOBIIb (MMCEMOBY POOOTY), sSIKa BIIMOBIAA€E 3MICTY TEMH, ajie €
HETMOBHOIO 1 HETOYHOIO y BHM3HAYEHHI MOHATH, CBIAYUTH MPO HETOBHE PO3YMIHHS OCHOBHHX
MOJIOKEHh HAaBYAJIBHOTO Marepialxy, CBiTUWTH NpO Te, MO 3HAHHSA 3100yBada MaloTh
(bparMeHTapHUH, TOBEPXOBUI XapaKTep;

— «4» — OLIHIOETBCSA TpPaBUJIbHA 1 OOIPYHTOBaHA BiANMOBiAb (MHMCBMOBa poOOTa), 3 SKOT
BUJHO, 0 M00yBa4 3HAE i po3ymie TEOpEeTHUHHUI MaTepian B 00CsA31 HaBYAJIBHOI TEMH, BOJIOJIE
HEOOX1IHUMH HaBUYKaMU, HE JIOIYCKAE CYTTEBUX MTOMMIIOK.

— «5» — OIIHIOETHCS TOBHA, MpaBUJIbHA, I'PYHTOBHA BIANOBLIb (IHChbMOBa poOOTa) Ha
3alUTaHHs TEMH, 110 Nependadae JOTIYHICTh 1 MOCIIOBHICTh BMKIIAQy MaTepiaily, BOJIOIIHHS
TEPMIHOJIOTIEI0, TIOKa3ye BMIHHS TOBHO MW IJIMOOKO BUKOPHUCTOBYBATH TEOPETUYHI 3HAHHS B
MPaKTUYHIN TIOUIUHI.

Kpurepii ouiHioBaHHA MiJICyMKOBOT0 KOHTPOJIIO Yy GopMi ek3amMeHy

MaxkcumanbHa OLIHKa MIJICYMKOBOIO KOHTPOJIO y (opMi eK3aMeHy HE MOKE MEPEBUIYBATH
50 6auiB. [Ipu boMy piBeHb 3HaHb OIIHIOETHCS:

—Big 40 no 50 6axiB — 3m00yBay BUABIISIE OCOOIMBI TBOPUI 3/I0HOCTI, BMIE€ CAMOCTIMHO
3HaXOJUTH Ta OMPAIbOBYBATH HEOOXIAHY 1H(POpMAIIif0, JIEMOHCTPYE 3HAHHS MaTepialy, TPOBOJIUTH
y3arajibHEHHS 1 BACHOBKH,

—Big 30 1o 40 6aniB — 3100yBay BOJIOJIIE 3HAHHSAMH Marepiaiy, aje JOIyCKae He3HayHl
MOMUJKA y (OPMYBaHHI TEpMIHIB, KaTeropii, MNpoTe 3a JOTIOMOTOI BHKJAJadya IIBHIKO
OPIEHTYETHCS 1 3HAXOUTH MPABHUIIbHI BiMOBIII;

—Big 20 xmo 30 6axiB — 3100yBay BiATBOPIOE 3HAYHY YACTHHY TEOPETUYHOTO Martepiaiy,
BHSBJISIE 3HAHHS 1 PO3YMIHHS OCHOBHHUX IIOJIOKEHB, 3 JIOTIOMOTOI0 BHKJIaJladya MOXKE aHaTi3yBaTH
HaBYAJBHUM Marepiall, aje Ja€ HEAOCTaTHhO OOIPYHTOBaHI, HEBUYEPITHI BiIIOBIiII, JOIYCKa€e
TOMUJIKH.

—Big 10 g0 20 6agiB — 3100yBay BOJIOJIi€ HABYAJIBLHUM MaTepiajioM Ha CEpeIHHLOMY PIBHI,
JOTTYCKA€E MIOMUJIKH, Cepell AKUX € 3HAUHA KUIbKICTh CyTTEBUX;

—Bin 0 o 10 6aniB — 3700yBay BOJIO/i€ HABUAJIHHUM MaTepiajoM Ha PiBHI, BUIIOMY 3a
MOYaTKOBUM, 3HAUHY YAaCTHHY HOTO BITBOPIOE Ha PENpPOAYKTUBHOMY PiBHI, Ha BCl 3alIMTaHHA Ja€
HEOOrpyHTOBAHI, HEBUUYEPITHI BIAMOBI/I, JOMYCKAE TTOMUIIKH.

9. OHIHIOBAHHA 3AT'AJIBHUX PE3YJIBTATIB 3HAHDb 3/10bYBAYIB

3aranpHi pe3yiabTaTd 3HaHb 3700yBadiB MO JaHIM JUCHMIUIIHI OILIHIOIOTHCS HACTYIHUM
YUHOM:

— «Bigminno»/«3apaxoBano» (A) — Bigx 90 mo 100 GaniB. 3100yBay BUABIAE OCOONMBI
TBOpYl 3M10HOCTI, BMI€ CaMOCTIHHO 3HAXOJUTH Ta OINpalbOBYBAaTH HEOOXiOHY iH(OpMallilo,
JIEMOHCTpY€E 3HAHHs MaTepiajy, MIPOBOAUTH y3aralbHEHHS 1 BUCHOBKU. ByB MpUCYTHIN Ha JEKIIAX
Ta CeMIHAPCHKUX 3aHATTSX, i/ Yac sIKUX JIaBaB BUUYEPITHI, OOTPYHTOBAHI, TCOPETUYHO 1 IPAKTUIHO
NPaBUIbHI BIINOBiNI, Ma€ KOHCHEKT 3 BUKOHAaHUMH 3aBJaHHSAMH JIO CaMOCTIHHOi poOoTH,
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Npe3eHTyBaB pedepar 3a 3aJaHOI0 TEMAaTUKOIO, MPOSBISE AKTUBHICTH 1 TBOPYICTh Y HAYKOBO-
JOCTiTHINA poOoTi;

— «Jlodoper/«3apaxoBano» (B) — Bim 82 no 89 Oani. 3m00yBau BOJOJIE 3HAHHSIMHU
MaTepiany, aje JONyCKae HE3HaYHI MOMHIKMA Yy (GOpMyBaHHI TEpMiHIB, KaTeropidl, mpore 3a
JIOMIOMOTO10 BUKJIaaua MIBUKO OPIEHTYETHCS 1 3HAXOIUTH NMPaBHIIbHI BiNNoBinl. ByB npucytHiii Ha
JEKI[iSIX Ta CEeMIHAPCHKUX 3aHATTAX, MA€ KOHCIEKT 3 BUKOHAHUMH 3aBJaHHSAMH JI0 CaMOCTIHHO1
poboTH, Tpe3eHTyBaB pedepar 3a 3aJaHOK TEMATHKOKO, MPOSBISE AKTHBHICTH 1 TBOPUICTH Y
HayKOBO-JOCIITHINA poOOTI;

— «Jloope»/«3apaxoBano» (C) — Bin 74 no 81 OamiB. 3100yBay BiATBOPIOE 3HAUHY YACTUHY
TEOPETHYHOTO Marepiaiy, BHSBIISAE€ 3HAHHA 1 PO3YMIHHS OCHOBHHUX IIOJIOXEHb, 3 JIOTIOMOTOIO
BHUKJIaJ]Jaua MOXE aHaJli3yBaTH HaBUYAJIbHUN MaTepiaj, ajle Ja€ HEeJAOCTaTHbO OOIPYyHTOBaHI,
HEBUYEPITHI BIAMNOBIAL, JONMycKae MOMWIKU. [Ipu 1IbOMY BpaxOBYETHhCSI HABHICTb KOHCHEKTY 3
BUKOHAHUMHU 3aBIAHHSIMU J0 CAMOCTIMHOI poOOTH, pedepaTy Ta aKTUBHICTh y HAYKOBO-JOCIIIHIN
po6oTI;

— «3anoBinbHO»/«3apaxoBano» (D) — Bix 64 no 73 6aniB. noOyBauy OyB MPHUCYTHINA HE Ha
BCIX JIEKIIISIX Ta CEMIHAPCHKUX 3aHATTAX, BOJIOJIIE€ HaBYAJIbHUM MaTepiajioM Ha CepeJHbOMY PIBHI,
JIOITyCKa€e TIOMUJIKH, Cepe]l SKUX € 3HaYHa KUTBKICTh CYTTE€BUX. [IpH IIbOMY BpaXOBY€THCSI HAsIBHICTb
KOHCIIEKTY 3 BUKOHAHMMH 3aBAaHHSIMHU JIO CaMOCTiIHOT poOoTH Ta pedeparis;

— «3anoBinbHO»/«3apaxoBano» (E) — Big 60 mo 63 6aniB. 3m100yBau OyB MpHUCYTHIN HE Ha
BCIX JISKI[ISIX Ta CEMIHAPCHKUX 3aHATTSIX, BOJIOJIE HAaBUYAJIHLHUM MaTepiajoM Ha PiBHI, BUIIOMY 3a
MOYAaTKOBUM, 3HAUHY YAaCTHHY HOT0 BIATBOPIOE Ha PENPOAYKTUBHOMY PiBHI, Ha BCl 3alIUTaHHS J1a€
HEOOTPYHTOBAHI, HEBWYEPNHI BIAMOBIAI, JOMYyCKa€ IOMHJIKH, Ma€ HEMOBHUN KOHCHEKT 3
3aBIaHHSIMH JI0 CAaMOCTIHHOT pOOOTH.

— «He3a0BiJIbHO 3 MOKIHBICTIO MOBTOPHOIO CKJIaJaHHSI»/«He 3apaxoBaHo» (FX) — Bix
35 mo 59 GaniB. 3100yBau BOJIOJAIE MaTepiaioM Ha PIBHI OKpeMHX ()parMeHTIiB, IO CTAHOBISATH
HE3HauyHYy YaCTUHY HaBYaJIbHOTO MaTepiay.

— «He3agoBiibHO 3 O000B’I3KOBMM TOBTOPHUM BHBYEHHAM JUCHUILUIIHN»/«HE
3apaxoBano» (F) — Bin 0 1o 34 6anis. 3700yBa4 HE BOJIOIE HABYATLHUM MaTEPiaIoM.

Taduauus BiAMOBIAHOCTI pe3yJIbTATiB KOHTPOJIIO 3HAHb 32 PI3HUMHU HIKAJAMHU

100-6abpHa MK IlIxama 3a ECTS HauionabHa mikana -
Ex3amen 3ajik

90-100 A BinminHO 3apaxoBaHO
82-89 B

7281 C Hobpe 3apaxoBaHO
64-73 D 3a10BIJIBHO 3apaxoBaHO
60-63 E

35-59 FX .

134 = He3anoBuisHO He 3apaxoBano
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