





2 AT AJIBHI ITIOJIOKEHHA

AKTyalbHICTH BHBYCHHS JUCHMIUIIHM «METOIM CHHTE3y amnapaTHuX
3ac001B» y 3B’I3Ky 3 3aBAaHHAM MNpodeciifHOi MIArOTOBKM MAaricTpiB 3a
cnemianbHicTIO 123 «KoMIm'roTepHa 1HXKEHEPIsH» MOJArae B MIJBULICHHS
€(PEKTUBHOCTI KOMIT FOTEPHUX CHCTEM Ta MEPEXK HA iX OCHOBI LUIIXOM CTBOPCHHS
JUIS  HUX HAAIAHWX, IBUAKOJAIIOYMX Ta TOYHMX amapaTHUX 3acoliB 3
BUKOPHCTAHHSAM LU (PPOBUX TEXHOJIOTIHA.

Merta BUKJIAJAHHS JUCHHIIIHA — (OPMYBAHHS y CTYJACHTIB TCOPETUUHHUX
3HAHb CYYACHHUX CUHTE3Y JUCKPETHHUX anapaTrHUX 3aco01B IHPOPMALIIHHIX CUCTEM,
a TaKOXK MPAKTHYHUX HABUYOK JOCTIIPKEHHB [IMX CUCTEM y cepenoBulll Matlab.

3aBAaHHS — HABYMTH MaWOYTHHOro (haxiBlsl BHKOPHCTOBYBATH CY4YacHI
METOJM CHHTE3y amapaTtHux 3aco0iB Ui PO3B’SI3yBaHHS 3adady MoOyI0BU
ABTOMATHU30BAHUX CHCTEM.

3aBaaHHsl JMCHHIUIIHA TToNsirae y (DOPMYBaHHI1 3AATHOCTEH CTYIEHTIB, SIKI
NOBHMHHI:

3HATH:

- HanmpsMH PO3BHTKY CYYaCHHX METOMAIB aHANI3y Ta CUHTE3Y AMCKPETHUX
anaparHux 3aco0iB;

- TEHACHLII PO3BUTKY amaparHUX 3ac0o0iB JMCKPETHUX 1H(POpMALIHHUX
CUCTEM,;

- OCHOBH poOoTH y cepenouull Matlab;

BMIiTH:

- CKJIaJiaTh CTPYKTYPHI CXE€MW JIMCKPETHHUX amapaTHUX 3aco0iB Ta
1H(pOPMALIHHUX CUCTEM;

- OyayBaru MareMaTW4HI MOAEII iXHIX KOMIOHEHTIB;

- BHUKOHYBAaTH €KBIBAJICHTHI MEPETBOPEHHS CTPYKTYPHOI CXEMH,

- BOJIOJITH METOJWKOK aHAI3y YaCTOTHUX XAPAKTEPUCTHK AUCKPETHUX
CUCTEM.

IlepenymoBu AJisi BUBYEHHSI JUCHUIJIIHU. BUBUECHHS LUKy AWCUUIUIIH
OakalaBpChKOi MIATOTOBKH 31 cniemianbHOCTI 123 « KoMIT t0TEpHA IHKEHEPISD).

MoBa BUKJIaIaHHS JUCHHIIIHA — YKPATHCHKA.

OO0csir HaBYAJBHOT JUCHHUILTIHA Ta HOTO PO3MOLT 32 BUIaMU HAaBYAIBHHUX
3QHSITh:

- 3aranbHA 00cAT ist 1eHHOT POpPMHM HAaBYAHHS CTaHOBUTH 165 roamH/ 5,5
KPEIuTy, B TOMY YHMCHl: JeKiii - 36 rofuH, MpakTU4HI 3aHATTS - 36 TOJWH,
camocTiitHa poOoTa CTYICHTIB - 93 ro/uH;

- 3araJibHuii 00csr Uit 3a04HOi (POPMHM HABYAHHS CTAaHOBUTH 165 romun/ 5,5
KPECIUTH, B TOMY YMCHl: JIEKIIi 8 TOMWHW, MPAaKTH4YHI 3aHATTS - 4 TOJWHH,
camocTiiiHa po0oTa CTyAeHTIB - 153 ronuHu.

[Tporpama kypcy nependayac HaB4YaHHS B (JOPMI JICKIIHHUX 1 MPAKTHUYHUX
3aHTh B KOMIT FOTEPHHX Kacax kadeapw.



3. IIporpamHi pe3yibTaTH HABYAHHS

OcCBITHST KOMIIOHEHTa «METONM CHUHTE3y amnaparHux 3aco0iB» IMOBHHHA
chopMyBaT HACTyNHI MPOrpPaMHI PE3yJIbTaTH HABYaHHS, W0 MepeadaycHi
OCBITHBO-NIPO(ECIHHOKD  MPOrpamMord  MIATOTOBKM  MmaricTpiB  «Komm roTepHi
CUCTEMH Ta MEPEXKIY:

- YMIHHS BHKOPHCTOBYBAaTH CY4YaCHI KOMII FOTEPHI 3aCO0M CHCTEMHOTO,
()YHKIIIOHATTBHOTO, KOHCTPYKTOPCHKOIO 1 TEXHOJIOTTYHOTO MPOCKTYBAHHS,

- yMIHHS (PYHKI[IOHQJIbHOI Ta CXEMOTEXHIYHOI MOOYJOBH, OIIHIOBAHHS
€(PEKTUBHOCTI KOMIT'FOTEPHUX CHCTEM Ta MEPEX, a TaKOXK IX CKIAJOBHX
(CTpyKTypa, MapaMeTpyu Ta XapaKTEPUCTUKHA OKPEMHUX MPUCTPOiIB, CXEMOTEXHIYHI
0COOJMBOCTI iX MOOYIOBM) B YMOBAx ampiopHOi BU3HAYEHOCT] Ta HCBU3HAYEHOCTI,

- YMIHHSA 3aCTOCOBYBATHM pPE3YJbTaTH HAYKOBHX [JOCHIKEHb B Taly3l
KOMIT'FOTEPHOT 1HXKEHEPIi AJII CTBOPEHHs CKIAAHMX alMapaTHUX Ta MPOTrPaMHHMX
CUCTEM SIK BUCOKOSIKICHOTO TEXHIYHOTI'O MPOAYKTY 3a JOMOMOTOK BAOCKOHAICHUX
TEXHOJOTTYHHX MPABUJI, MPOLEAYP 1 METOAMK;

- YMIHHsS 3aCTOCOBYBaTH KOMITI FOTEPHI 3acOOM MNpH NPOEKTYBaHHI Ta
CTBOPEHHI amapaTHUX 1 MPOrpaMHUX CKIAA0BUX KOMIT FOTEPHUX CUCTEM Ta MEPEK.

Y pe3ynbrari BUBYCHHS HABYAJIBHOI IUCHMUILUTIHM «MeTomm CHHTE3Y
anapaTHuX 3aco0iB» CTYJEHT MOBUHEH NPOJCMOHCTPYBATH JOCTaTHIH PIBEHb
c(OPMOBAHOCTI MEBHUX PE3YJbTATIB HABYAHHS, SIKIB 3araJlbHOMY BHIJISAI MOKHA
HABECTH HACTYITHUM YHHOM:

Yy KOTHITHBHIii c(pepi CTYIEHT 31aTHUI:

- YCBIIOMMUTHM METOAM CHHTE3y amnaparHux 3aco0iB € TOYKH 30py
3a0€e3MeueHHs] BAMOTaM aBTOMATU30BaHOTO KEPYBAHHS,

- TPOACMOHCTPYBATH 3[JATHICTH PO3POOJSIATH CTPYKTYPHI, (DYHKIIOHAIBHI Ta
OPUHLHAIOBI eJIeKTpu4Hi cxemu ACY;

- JOKJIAJHO MPOACMOHCTPYBAaTH BMIHHS BUKOHYBATH OMUCAHHS KOHCTPYKIII1
Ta NPUHIIMMY J1i TEXHIYHOTO 3ac00y B CKJIaAl aBTOMATU30BaHOTO 00JIaJHAHHS,

- TPOJACMOHCTPYBAaTH BMIHHS  pO3pPOONIATH  mporpaMHe  3a0e3MeueHHs
(P)YHKIIIOHYBaHHS! CHCTEMH aBTOMAaTH3allli;

- 3IIACHIOBATH BUOIP Ta BHKOHYBAaTHM PO3PaXyHKH NapaMETPiB TEXHIYHUX
anaparHux 3aco01B aBTOMaTU3allli;

- JIOKJIQJHO MPOJCMOHCTPYBAaTH 3HAHHS Ta BMIHHS PO3po0JsTH 3aco0u
aBTOMATH3AaLlii 3 BAKOPUCTAHHIM MMPOTrPaMHMX 3aCO0IB

- 3OIACHUTH JOBEICHHS PO3B'SA3KM 3aBJaHb [0 NPAKTUYHUX NPHAHATHAX
pIlIEHb MPW BOPOBAHKYBAHHI BIAMOBIIHUX 1H(QOPMALIHHAX Ta KOMIT FOTEPHO-
IHTETPOBAHUX TEXHOJIOT1i TPU CTBOPEHHI CYYaCHHX AaBTOMATHU30BAHHUX CHCTEM
KepyBaHHsI Ta 00poOKu 1H opmanii,

B a)eKTHBHIii cpepi CTYICHT 31aTHUIA:

- KPUTHYHO OCMMCIIIOBATH JIEKI[IHHUA 1 T03a JEKIIHHWI HaBYaIbHO-
MPaKTUYHUN Marepiaji, BUIbHO, KOMIIETCHTHO, IOCIIIJIOBHO Ta PALlOHAJILHO
OyJlyBaTH BJIACHY apryMeHTAIlll0; 3aCTOCOBYBATH OCHOBHI MiJAXOJXA MPOCKTYBAHHS
CY4YaCHMX anapaTrHux 3aco0iB CUCTEM aBTOMATH3aLlli;

4



- YCHIOIHO PO3B’A3YBaTH NPHUKIAIHI OOYHMCIIOBAJBHI 3a7adl 3 PO3PaxXyHKY
TEXHOJOTTYHMX TapaMeTpiB amapaTHUX 3aco0iB  aBToMaTtu3alli B paMKax
BUKOPHCTAHHS NEPCOHAIBHUX KOMIT FOTEPIB;

- PEryjspHO CHIBOPALIOBATH 13 ITHIIMMHM CTYJE€HTaMHU Ta BHKJIQJauyeM B
nporeci OOroBOpeHHs MPOOJEMHUX MOMEHTIB Ha JICKIIHHMX, MNPaKTHYHHUX
3QHATTAX, MPM BUKOHAHHI Ta 3aXMCTI KYPCOBOIO MPOEKTY; HIL[IFOBaTH Ta Oparu
y4acTb y NPEAMETHIA OUCKYCii 3 MPUKIAAHAX MUTAHb HABYAJIBHOI U CUUILTIHA
«MeTon CHHTE3y anaparHux 3aco0iBy, MOBHOK MIPOK PO3AUIATH LIHHOCTI
KOJIEKTUBHOI Ta HAYKOBOI €THKH,

y ICUXOMOTOPHIii cpepi CTYyICHT 31aATHUA:

- CaMOCTIHHO aHaNi3yBaTH 1 OLHIOBATH MPUKIIAAHI MAaTEMaTH4HI METOIU Ta
KOMII'FOTEPHI ITOPUTMH YACEIBHOTO PO3B’SI3yBaHHS 3aB/IAHb;

- 3aCTOCOBYBAaTHM OCHOBHI MIAXOAM CHHTE3y amaparHUX TEXHIYHMX 3aco01B
CHUCTEM aBTOMATH3ALIII;

- 3aCTOCOBYBaTHM METOAMKM BHOOpPY TMPOEKTYBaHHS amapaTHUX 3aco0iB
KEpYBaHHsI BUKOHABUMMH MEXaHI3MaMH Ta 00poOKH 1H(popmMarii,

- KOHTPOJIFOBATH PE3YJIbTATH BIACHUX 3YCWJIb B HABYAJIBHOMY MpPOLECI Ta
KOPHUIyBaTH (3a JAONOMOIOK) BUKJIQAaua) Il 3yCWJUIS Uil JIKBlAAWii mpoOuUTiB y
3aCBO€HH1 HABYAJILHOTO Marepiary ado (OopMyBaHHI YMiHb, BMIHb Ta HABUYOK;

- CaMOCTIHHO  3AICHIOBATM  MOIIYK, CUCTEMATH3ALllD, y3arajJbHEHHS
HABYAJIbHO-METOAMYHOTO  Marepiaily, po3poOJisiTH BapilaHTH  PO3B’s3yBaHHs
3aBJIaHb i 0OMpaTH HAOUIBLI PalllOHATIBH] 3 HUX.

IV IPOTPAMA TA CTPYKTYPA HABYAJIbHOI JUCHUILITHA
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Jlexmit

KinpkicTe ronuH (neHHa/ 3a04Ha)

5191 HaiimenyBaHHs 3MICTOBHUX MOAYJIB 1 TEM Pazo B T.Y.
M | JI | Ip | Jlab6 | CPC | JhiT.
1 2 3 41 5 6 7 8

3micToBuii Moayas 1. MaTeMaTH4He MOJEJIOBAHHS TA CHHTE3 e€JIEeMEeHTIB JHUCKPEeTHUX
iHgopMauniiiHuX cuCcTeM

1 |Beryn basosi 3acagm moOymoBHM TUCKPETHHX [1, 2]
iHpopmamiitnux cucrem. llpuHnunu noOynoBu
TUCKPETHUX iH(popMani HHNX CUCTEM.
Jmckpernsanist 3a yacoM. KBaHTyBaHHs 3a piBHEM

2 | TeopeTuuHi 3acagd MOMEIIOBAHHS KOMITOHEHT. [1,4]
Metoan aHanmily AMCKPETHHX 1H(popMamifHUX
cucreM. MaTeMaTuyHe MOJIENIOBaHHSA OO ekTy | 9 21 2 5
kepyBaHHs. CKJIamaHHA CTPYKTypHOI CXE€MHU
TUCKPETHOI 1HpOopManiiHOi CHCTEMHU

3 | MarematuuHe MOJEIOBAHHS KOMIIOHEHT [7]
TUCKPETHUX iH(popMani HHNX cucrem. | 9 21 2 5
O6uucroBanbHUN OJIOK.

4 | Ananoro-udpposuii  mepersoproBad.  L{udpo- [7]
AHAJIOTOBUN [IEPETBOPIOBAY. IMincumoBau | 10 | 2 | 2 6
curHaiiB. IlpucTpiii mopiBHAHHS

5 | Meroau CTPYKTYpHUX MEPETBOPEHb NUCKPETHHUX [1, 2]
iHpopmaniitanx cucrem. BusHadeHHs mepenaTHoi | 9 21 2 5

¢byHKOii. AHam3 CTIAKOCTI

6 | CuHTe3 amapaTHHX 3acO0iB JUIsI KOpPETyBaHHS.
BusHaueHHsI 4aCTOTHUX XapaKTEPUCTHK.

[1,2]

7 | CuHTe3  JAHMCKPETHHX  PeryjsTopiB.  AHam3 [3-5,
YaCTOTHUX XapakTepuCTUK. BusHaueHHs 3amacy 7]
CTifikoCcTi 3a amrunTynor Ta ¢aszor. Ilodynosa
nepenatHoi QyHKII peryasTopa

8 | AHami3 sAKOCTI JOUCKPETHUX 1H(OopMaLiHHUX [4-6]
CUCTEM. BusHauennss mnepematHoi ¢yHKmii | 9 21 2 5
CHCTEMa-PeryJisiTop.

9 | PospaxyHok nmepexigHoi  Ta  IMIYJIbCHOI [4-6]
nepexiTHol XapaKTEPUCTUK IUCKPETHOL 9 2] 2 5
1HQOpMaIIITHOI CUCTEMH 3 PETYIISTOPaM

10 | Po3paxyHOK mapameTpiB CXeMH KOMIT FOTEPHOIO (4]
MOJENOBaHHS. PO3paxyHOK MOCTIHHHUX Hacy Ta 10 121 2 6
Koe(iLieHTIB T ACHIIEHHST KOMIIOHEHTIB
JOUCKPETHOI 1HpOopManiiHOi CHCTEMHU

11 | IloOynoBa cxeMu KOMIT FOTEPHOTO MOJIEITIOBAHHS. (4]
HocnimkeHHss y cepenosuini Matlab mporecis
nepeTBOpeHHs iH(opmalii 3a JOMOMOTOK CXEMHU
KOMIT FOTEPHOTO MOJIEITFOBAHHS
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3microBuii moxyan 2. [Io0y10Ba anmaparHux 3ac00iB IUCKPETHUX
iHpopManiiiHuX cHCTEM KepyBaHHs (

12

basoBi  3acamm  moOymoBM  apXiTEKTypH
iH(popMarLi THUX CUCTEM KEpYBaHHsI.
[Mpuaumnm opranizauii Ta (yHKIIOHYBAaHHS
IOUCKPETHUX iH(popMani HHNX CUCTEM
KepyBaHHs. APXITEKTypa anapaTHux 3acodiB

[1.2]

13

3acobu  crHojydeHHsT  JUis  KOMIIOHEHT
TUCKPETHUX iH(popMani HHNX CUCTEM
kepyBaHHs. PiBHI iHTepdelcHUX 3B sA3KIB.
[MapanenpHuii Ta NOCHIAOBHUH iHTepdeHcH.
Bumu Tta mnporokomn oOMiHY OaHUMH Y
TOUCKPETHUX iH(popMar iTHIX cucTemax
KEPYBaHHSL.

[3].

14

Opranizanis O0YHCITIOBAJIBHOTO OJIOKy.
IloOynoBa LEHTpaNBHOrO MpOLECOPY Ha
mikpocxeMi STM32. Ilpunuunu noOynoBu Ta
opraHizamii OaHkiB mam sATi (OmepaTwBHI Ta
NOCTIHHI  3armam’sITOBYIO4l TpUCTpoi). Bumu
amapaTtHi 3aco0W ISl MiAKIFOYEHb 30BHIMIHIX
NpUCTPOiB . AmapaTHi 3acodu nemudpyBaHHS
anpecu

[1.2]

15

ApXiITeKTypa  LEHTPAJIBHOTO  TPOLIECOPY.
Criocobu Ta pexmmu aapecauii. Popmaru
komau. Pobora 31 CTEKOM. Moaudikaropu.

[1.2]

16

Crpykrypa koMaHau. KoMaHau yMOBHHX Ta
Oe3ymoBHUX TmiepexoniB. Komanou mepenadi
nanux. J[piiikoBa apudpmMeTHKa.

[1727

17

Inimamzamist  manux. KomaHam — OUKIIB.
Busnauenns cermentis. upektusa ASSUME.
Kineup nporpamu.

10

[1.2]

18

IIpouenypu Tta migmporpamu. Ilinroroska
3a/1a4i JIst pO3B’I3YBaHHSI.

[1.6]

Pasom roaun

165

36

36

93

KounTtposasHi podoTn

KoHTpoJibHI poOOTH 3 TEOPETUYHOT YACTUHH PO3NOAUIEHI TAKMM YAHOM:

Ne Ne Tema xoHTpOIBHOI podoTH Kinbkictb
3/m | TemMu BapiaHTIB
1 1-9 | MaremarnyHmii anapar Jyis aHaIi3y XapaKTePUCTHK 30
JUCKPETHUX CHCTEM
2 10- | Metoau CUHTE3Y TUCKPETHUX CUCTEM 31 3BOPTHIM 30

18 | 3p’g3k0M 3a cTanOM




Temu HNPKTHYHHX 3aHATDb

MeTta npakTHYHUX POOIT - 3aKPIIUICHHS 3HAHb TEOPETHMYHOrO Marepiaiy,
3100yTTsI HABUYOK JOCTIIKEHHS Ta PO3pOOKH LH(PPOBUX MPHUCTPOIB IS CUCTEM
00poOKM 1HpopMAaIIii.

Ne Ne Kinexicts HaiimenyBannst poboTu Jliteparypa
3/m TeMHU TOAVH
| 13 6 JloCmUKEHHS Y cgpeUHOBHmi Matlab (1. [5]
XAPAKTEPUCTUK JITHIHHUX CHCTEM
Jocmpkenns y cepeaopuiini Matlab
2 4-6 6 CTIAKOCTI JUCKPETHOT 1H(OPMAIIIiTHOT [1], [5]
CUCTEMU
JocmmkeHass 'y cepenosuini  Matlab
3 7-9 6 YAaCTOTHUX XapPaKTEPUCTUK JTUCKPETHOI | [11, [S], [8]
1H(}OopMaLIHHOT CHCTEMU
Jocmmkenass 'y cepenopuini  Matlab
4 10-12 6 nepeaaTHux (1)yHKI_[iI71 JUACKpETHUX | [2], [3], [8]
CUCTEM
Busuenns kommiekry MIIC STM32.
5 13-15 6 Pozpobka MpOrpaMu HauKami | [12]
CBITJIO/NIO/IIB
Bupuenns kommiekry MIIC STM32.
6 16-18 6 Po3pobka nporpamu nepenaut | [31, [5], [12]
iH(popmanii mo UART
Ycporo ronus 36

IepeJik iHAMBIAYaJbHUX Ta/a00 IPYNOBHUX 3aBJAHb

KypcoBux Ta po3paxyHkoBO-rpagiuHMx poOIT y LbOMY  Kypci
HenepeadaueHo; caMOCTIiiHa poOoTa CTYIEHTIB MICTUTh HACTYTIHE:

— mpopoOKa JEKIIHHOro Marepiany 3riIHO 3 KOHCIIEKTOM Ta JITEPaTyporo;

— MIArOTOBKA 0 ONUTYBAHHS, KOHTPOJIBHHUX POOIT;

— CaMOCTIiHE BHMBYCHHS YAaCTHMHH TEOPETUYHOIO Marepialy 3TiIHO 3
PEKOMEHIOBAHOKO JIITEPATYPOIO;

—  CKJIQJCHHS KOHCICKTIB;

— BUKOHAHHS 3aBJaHb 1HAUBIYATEHOTO XapaKTepy.



V KPUTEPII OLIIHIOBAHHS

[Tepemik 0OOB’SI3KOBMX KOHTPOJBHMX TOYOK JUIS OLIHIOBAHHS 3HAHb
CTYJEHTIB ICHHOT (JOPMU HABYAHHS

Ne | Hassai koportkuii | Max |XapakTepucTuka KpUTEpIiB TOCATHEHHS PE3YJIbTaTiB HABUAHHS
3/m 3MICT 3aX0y OaniB IUI OTPUIMAHHST MAKCHUMAJIBHOI KIJIBKOCTI OaJtiB
2 3 4
CryneHT 37aTHAN TPOIEMOHCTPYBATH KPUTHYHE OCMUCIICHHS
. JEKLIHOTO Ta 1032 JISKLI HHOro MaTepiany, OpaTu
JlocimKenna y KBaJTi(DIKOBaHY y4acTh y AUCKYCIi 3 HABEJICHHSIM apryMEeHTAIli1
cepenosui Matlab yy y y Pry! '
9  |CTyneHT BUKOHAB AOCIIPKEHHS XapaKTePUCTHUK JIi HI HHUX
XapaKTEPUCTHK . .
e CHCTEM MPOBOANTD aHAJI3 OTPHUMAHUX PE3YJIbTaTIB, & TAKOXK
JHIHHAX CUCTEM . o c :
HaBIB apPT'YMEHTOBAHI BiJIOBI/l HA YTOUHIO BaJIbHI Ta
JOAATKOBI 3aITUTAHHS BUKJIaqayua
2 TocsiToxenss CtyneHT 37aTHUN TPOAEMOHCTPYBATH KPUTHYHE OCMHUCIICHHS
Ly JEKIIHOTO Ta 1032 JISKLI HHOro MaTepiany, OpaTu
cepenosuini Matlab L
eriiikocT KBaJi(piKOBaHY y4acCThb Y IUCKYCli 3 HABEACHHSIM apryMeHTaLlii.
HCKDETHOL 9  |CTyneHT BUKOHAB AOCIIIKEHHS CTIHKOCTI AUCKPETHOL
a q)opMauiI?IHol' iH(popMaLIfiHOI CHCTEMH TIPOBOAUTDH AHAJI3 32 KPUTEPISIMH
CHCTEMH CTIMKOCTI, @ TAKOK HaBIB apTYMEHTOBAHI BIATIOBiAI HA YTOYHIO
BJIbHI Ta JOJATKOBI 3aMTUTAHHS BUKJIAa4a Ta KOJIET.
3 |AocmimxeHHs y CryneHT 37aTHUM IPOJEMOHCTPYBATU KPUTUYHE OCMUCIEHHS
cepenosuini Matlab JEKLIHOTO Ta 1032 JISKUiHHOro MaTepiany, OpaTu
4aCTOTHUX KBaJi(piKOBaHY y4acCThb Y TUCKYCli 3 HABEAECHHSIM apryMeHTALlii.
XapaKTEPUCTHK 9  |CTyneHT BUKOHAB AOCIIIPKEHHS YaCTOTHHUX XapaKTEPUCTHK
JIUCKPETHOL IUCKPETHOI 1HpopMaLiiHOI cCUCTeMH MPOBOANTD aHal3 ADUX
iH(popMaritHO ta JIUX, a TaKko’K HaBIB aPTyMEHTOBAaHI BIAMOBIl HA YTOYHIO
CHUCTEMHU BJIbHI Ta JOJATKOBI 3aMTUTAHHS BUKJIAa4a Ta KOJIET.
4 I T - CryneHT 37aTHAN TPOIEMOHCTPYBATH KPUTHYHE OCMUCIICHHS
. y JEKIIHOTO Ta 1032 JISKLI HHOro MaTepiany, OpaTu
cepenopuini Matlab P
HepenaTHIX 9 KBaJ(piKOBaHY y4aCThb Y IUCKYCli 3 HABEACHHSM apryMeHTaLl.
by K CTyneHT BUKOHAB TOCIIKEHHS MEPEeAaTOYHNX (yHKIIIH
y IVCKPETHUX CUCTEM, a TAKOXK HABIB apryMEHTOBaHI BIATOBIAl
TUCKPETHUX CHCTEM ) )
HA YTOYHIO BaJIbHI Ta TOJATKOBI 3aIIMTAHHs BUKJIA1a4ya
5 CryneHT 3naTHAN TPOIEMOHCTPYBATH KPUTHYHE OCMHUCIICHHS
BBYCHHs JEKLIHOTO Ta 1032 JISKLI HHOro MaTepiany, OpaTu
MIT KBaJi(piKOBaHY y4acCThb Y TUCKYCli 3 HABEACHHSIM apTyMeHTALlii.
ROMILICKTY ¢ Cr I[S)HT BI/IKO};{ZB inu/Izi?[ anZHe 3aBz[aHI1[{s[ 310 orp ayM BaH:ﬂ
STM32. Pospobka| 9 y . Y porpamy
HPOrPAMH {HAHKALi MPOBOJUTH aHAJI3 KOHCTPYKTUBHHUX Ta TEXHOJIOTIYHUX
porpamu ocobmmsocteit MIIC STM32, a TakoX HaBiB apryMEHTOBaHI
CBITJIONIONIB . . : .
BIATIOBIl HAa YTOYHIO BaJIbHI Ta JOAATKOBI 3aITUTAHHS
BUKJIA/Ia4a Ta KOJIET.
6 CryneHT 37aTHUN TPOJEMOHCTPYBATH KPUTUIHE OCMHUCIIEHHS
Busuensnst JIEKIIIHHOTO Ta 103 JIEKLIMHOTO Martepiaiy, Opatu
komruiekty — MIIC KBaJ(piKOBaHY y4acCThb Y TUCKYCli 3 HABEACHHSIM apryMeHTAaLlii.
STM32. Po3pobka 9 CryneHT BUKOHaB po3poOKa mporpamu nepenadi inpopmarii
nporpaMu nepenadi no UART npoBonuTh aHaji3 KOHCTPYKTHBHHUX Ta
iHdopmaii o TeXHOJIOTIYHIX ocobmuBoctei kondirypari y MIIC STM32, a
UART TAKO)K HaBiB apIrYMEHTOBAHI BIJNOBI/Il HA YTOYHIO BAJIbHI Ta

I[OI[aTKOBi 3aIlIUTaHHA BUKJIaga4da
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1 2 3 4
10 [KontponpHa pobota CryzneHT BIANOBIB Ha BCl MUTAHHSA KOHTPOJBHOI podoTH 3
1 3a oekmitHuM | 9  [MeKIHHOTO MaTepiary
MaTepiajioM
11 [KontponpHa pobota CtyzneHT BiANOBIB Ha BCI MUTaHHS KOHTPOJBHOI podoTH 3
1 3a ekmiitaum | 10 |;mexmiHOTO MaTepiary
MaTepiajioM
IloTounui KOHTPOIB 100
(x0,5)
ITincyMKOBHiIT KOHTPOJIb CTyneHT BUKOHAB TECTOBI Ta PO3PaxyHKOBO-TpadiyHi
100 iHI[I/IBiI‘[XaJ"IbHi 3aBHAHHS Ta‘HaBiB‘ apryMEeHTOBaHI BIATOBI/I Ha
(x0.5) CHTYALli{Hi 3aBJIAHHS, 110 Bi/INOBI AA10TH MPOrPAMHUM
pe3yJbTaTaM yCIiIIHOrO HaBYaHHS 3 TUCHHUILTIHI « MeToau
CUHTE3y amapaTHUux 3aco0iB»
Bceworo 100

[lepemik  0OOB’SI3KOBMX KOHTPOJBHMX TOYOK JUIS OLIHIOBAHHS 3HAHb
CTYJEHTIB 3204HO1 ()OPMU HABYAHHS

Ne . . . XapakTepucTHKa KPUTEPIiB JOCITHEHHS
Hasga 1 KOpOTKHUI 3MICT Max P pu pHTep
3/m . . Pe3yJIbTaTiB HABYAHHS JJIs1 OTPUMAaHHS
KOHTPOJIBHOI podoTn OamniB L. . .
MaKCHUMAJIBHOI KIJIBKOCTI OaJiB
1 TecTtoBa KOHTpOJIEHA pobOTa, KA CTyoeHT BUKOHAaB TECTOBI 3aBAAHHS, IO
BHUKOHY€TBCS cryneatoMm | 40 | BIAMOBIZAIOTH MPOTrpaMHUM pesyibTaTtam
IHOUBIAYyaIbHO B cucteMi Moodle HABYAHHSA 3 QUCLIUIUIIHA
2 Crynent BUKOHAB O0YHCITIOBANTLHO-
pPO3paxyHKOBI  3aBHaHHs OljleTy Ta HaBIB
N apryMeHTOBaHI  BIAMOBIAI  HA  CHUTyalllHHI
ITucbmoBuii ek3ameH 60 pry a a Tyan
3aBIAHHS, 10 BIAMOBIAOTh  MPOTPAMHAM
pesysbTaTaM HaBuaHHs 3 guctmruniau «I{udposi
CHCTEMH KepyBaHHsI Ta 00poOKH 1HpopMAaLii»
Bceboro 100

[TiICyMKOBI1 OL[IHKM 32 CEMECTP B LIJIOMY MEPEBOAATHCS 32 HALlIOHATBHOIO
mkanoro Tta mkanorw ECTS BiamoBigHo n0 Tabnwil nepeBoay, sSika BU3HAYAETHCS
airounM B JIJIMA  MOJOKEHHS MPO OpraHizaiild HaBYaJIbHOIO MPOIECY B
KPEAUTHO-MOIYJIbHIN CUCTEMI MiArOTOBKU (haxiBI[iB:

Peittunrosa orinka Y HanioHaJIbHIH mKai VY mikam ECTS
90-100 BiaminHO (3apaxoBaHo) A
81-89 JloOpe (3apaxoBaHo) B
75-80 JloOpe(3apaxoBaHo) C
65-74 3a10BUIBHO (32PaXOBAaHO) D
65-64 3a70BUTBHO (3apax0OBaHO) E
30-54 HezanoBuibHO (HE 3apaxoBaHO) FX
0-29 HezanoBuibHO (HE 3apaxoBaHO) F
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JUis OTpUMaHHS TO3UTHBHOI OL[IHKA 3 JUCUMUIUIIHKA CTYJIEHT MOBUHEH
CKJIaCTH BCI MOJIYJII Ta OACPXaTW HE MEHIIE HDK 55 OaniB CyMapHOi OLIHKH.
CTyneHT, SKHii Ha TPOTA31 TPUMECTPY CKJIaB BCl MOAYJI 1 HaOpaB HE MeHUIE 55
OamB CyMapHOi OIL[IHKKA, Ma€ MpaBO OTPUMATH IMIJCYMKOBY OLIHKY 1 Oy
JOMYIICHUH 0 1CTIUTY.

Pesynpratn mnpuiioMmy ek3amMeHy OWHiHIOWOTBCS 3a 100 — OanpHORO
PEHTHHTOBOK MIKaJIOK. [Ipy OLIHIOBaHHI PE3yJIbTATIB BUKOPUCTOBYETHCS TaKOXK
Hal[lOHAJIbHA 5- OaibHA MIKAJIA Ta BHINECHABEACHA TAOIUI EPEBOAY 3 AIKOYOTO B
JUJIMA TOJIO’KEHHST TPO  OPraHi3alild HAaBYAIBHOIO NPOLECY B KPEIUTHO-
MOAYJIbHIA CUCTEMI MIATOTOBKH (PaxiBILiB.

Kpurepii oniHroBaHHs cpOPMOBAHOCTI MPOTPaHMX PE3YJbTATIB HABYAHHS

1] 9ac MiAICYMKOBOTO KOHTPOJIO:

CuHTEe30BaHUM OITIC

TunoBl HEJOJIKU, SIKI 3MEHIIIYIOTh PIBCHb

KOMIETEHTHOCTI JOCSITHEHHSI IPOTPAMHOTO PE3YJITATy HABYAHHS
1 2

KorniTusHi: 75-89% — CTyIEHT MPUITYCKAETHCS HE3HAYHUX TTOMUJIOK Y
- CTYACHT 3MaTHUH | OMKCI TPUKIATHUX ANTOPUTMIB Ta KOMII FOTEPHHX
NPONEMOHCTPYBATH  3HAHHS 1 | METOAIB  3a4ad, HENOCTAaTHbO  IIOBHO  BHU3HAYaE
PO3yMIHHSI OCHOBHHMX METOJIB Ta | MPUKJIATHUN HayKOBO-CTaTUCTUYHUM 3MICT
AITOPUTMIB  PO3B’SI3KY  3a7a4 | HAYKOMETPHUYHHUX CITiBBIJHOLIEHb, HEMOBHOK MIipOI0
MOJIEITIOBAHHS NPUKJIAIHUX | pO3yMi€ MEpeBard Ta HENOJIKM 3aCTOCOBAHOI MOZETI,
HAYKOBHUX JOCJII’KEHb; NPUITYCKAETBCSI HECYTTEBUX (PAKTHUHUX TOMUJIOK MpPHU
- CTYIEHT 3IaTHUH | BUTIyMAau€HHI PO3PaxXyHKOBO-TpadiyHUX Pe3yJbTaTiB Ta
MPOAEMOHCTPYBAaTH  3HAHHSA 1 | BU3HAYEHHI TOYHOCTI AOCHIIKYBaHHS OOUYHCITIOBAIBHIX

PO3YMIHHSI OCHOBHUX METOIIB Ta
ANTOPUTMIB KOMIT' FOTEPHOT'O
pPO3B’SI3Ky  TPOEKTYBaHHSI  Ta
CUHTE3Y amapaTHux  3aco0iB
CHUCTEM aBTOMATH3AIlI] ;
- CTYACHT
NPOIEMOHCTPYBATH
PO3YMIHHS
00YHCITIOBAIBHUX
KOMIT FOTEpHUX
paMKkax
3aCTOCYBaHHS
IPOTPAMOBAHHX
KOHTPOJIEPiB
AdexTusHi:

- CTYHOEHT 3IaTHUHA KPUTHYHO
OCMHCITIOBATH MaTepial JIeKIi HHIX
Ta abo 7adOpaTOpHUX 3aHSTH;
apTryMEHTYBAaTH BJIACHY IO3ULUIO,
OLIHUTH

3MaTHHI
3HAHHS 1
OCHOBHHX
METOdIB  Ta
AITOPUTMIB B
MPaKTHYHOTO
porpaMyBaHHs
JIOTIYHHUX

METOOIB

60-74% — CTyAEHT HEKOPEKTHO (OPMYJIIOE aTOPUTMH Ta
METOAM PO3B’S3aHHS NPAKTUYHUX 3a7a4 Ta pPOOHTH
CYTTEBI TIOMIJIKH Y 3MICTI MOJEINFOBAHHS, PUITYCKAEThCS
NOMUJIOK TIPH TMPOEKTYBAHHI BJIACHOTO KOMIT IOTEPHOTO
ANITOPUTMY,  TPUCYKAETBCS  TIPyOMX  NOMHIIOK Y
BUTJIyMa4eHHI Ta pO3paxyHKax, a TaKOX TpHU
oopmiienHi naboparopHoi podboTu

meHme 60% — CTyOeHT He MOke OOIPYHTYBAaTH CBOKO
NO3WLI0 TOCHJIAHHAM HAa KOHKPETHHH  QJITOPHTM
pPO3B’sI3aHHS MPAKTUYHUX 331a4, HEMOBHO BOJIOJIE
METOUKOI0  PO3PAaxXyHKIB, HE MOXE CaMOCTIIHO
nigidbpatn HEOOXiIHY eJeMeHTHy 0Oa3y amapaTHUX
3aco0iB Ui CHUCTEM aBTOMATHM3amli Ta PO3PaxyHKOBI
METOAM;, HE Ma€ HAJEXKHOI YABH NPO BUTIYMAYECHHS
OJIeP’KAHHUX PE3YJIbTATIB

75-89% — CTYymEHT NPHUITYCKAETBCS NEBHHUX JIOTTYHUX
MOMUJIOK B apryMeHTanli BIaCHOI Mo3MLii B TUCKYCIsAX Ha
3aHATTAX Ta WA dYac 3axucry JabopaTOpHUX Ta

CIIPOMOYKHUI {HAMBIAyalbHUX PO3PAXyHKOBHX 3aBIaHb, BiAUYBaE
apryMEHTOBAHICTb ~ BMMOT  Ta | meBHi CKJAAHOCTI y MOsACHEHHI (axiBIio Ta Kojeram
KOMIIETEHTHO  JHUCKYTYBATH Y | MeBHUX MOAPOOUIP Ta OKPEMHUX aCMeKTiB mpodeciiiHoi
npodeciiHoMy — Ta ~ HAYKOBOMY | mpoGneMaTHKH

CepeNoBHUII;
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1

- CTYOEHT 3JaTHUH KpeaTUBHE

CHIBIPALIOBATH 13 IHITUMU
CTyIEHTaMH  Ta  BHKJaJaueM,
iHiiroBaTH 1 Opatu y4acte y
KOHCTPYKTUBHIH Ta
apryMeHTOBaHi i TUCKYCIi,

PO3MLIATH IIHHOCTI KOJIGKTUBHOI
Ta HAYKOBOi eTHkH Yy cdepi
NPUKJIAIHUX  3araJbHOHAYKOBHX
JOCI IPKEHb

60-74% — CTyIEeHT NPUNYCKAETHCA ICTOTHUX JIOTTYHUX
NOMUJIOK B apryMeHTamii BJAcHOI MO3MIIi, BHSBIIIE
HEeOCTATHIO I1HIMIATUBY 1O y4acTi y JUCKYCIAX Ta
IHIUBITyaIbHUX KOHCYJBTALISX 32 HASBHOCTI CKJIQAHOCTI
y BUKOHaHHI JJaOOPaTOPHUX Ta 1HAWBIAYyaJIbHUX 3aBIAHB;
BiIUyBAa€ ICTOTHI CKJIAJHOCTI TMpPH MOSICHEHHI (PaxiBLIO
abo HedaxiBIIO OKpeMHX achekTiB npodeciiHoi
po0IeMaTHKH

MeHie 60% — CTyAeHT He 374aTHUM MPOJAEMOHCTPYBaTH
BIJILHOTO BOJIOAIHHSI JIOTIKOK) Ta AapryMEHTAIE v
BUCTyIIax, HE BHUSBJsIE IHILIATHBH OO0 Y4YacTi ¥y
npodeciiftHii  AucKycli, OO  KOHCYJbTYBaHHA 3
npoOJEeMHUX TMUTaHb BUKOHAHHS JIaOOpaTOPHHUX Ta
IHAMBIAyaJbHUX  3aBJaHb, HE 3OaTHUH TOSCHUTH
HeaxiBLUIO CyTh BIANOBIAHUX mpobieM mnpodeciiiHol
TiSUTBHOCTI; BUSIBJIIE 3HEBAry 1O €TUKH HaBYAJIBHOTO
npoLecy

IIcuxomoTopHi:

- CTYOEHT 3IaTHUH CaMOCTIHHO
NpaLOBaTH, po3pobsaTu
OpUTIHAJBHI BaplaHTH
IHIUBIQyaJbHUX PIIIeHb, BICBHEHO
Ta KBaJi(piKOBaHO 3BITYBaTH IPO
HUIX;

- CTYAEHT 3JaTHHIl CIOKIMHO Ta
30Cepe’KEHO CJiyBaTH
METOIUYHUM i AX01aM hi (o)
NPUKJIATHUX PO3PAXYHKIB;

- CTYIEHT 3JaTHUH TOBHOK MIipOI0
KOHTPOJIIOBATH pe3yJbTaTu
BJIACHUX 3yCHJIb Ta HAMaraTucs
ONTUMAJIbHO  KOPHUIYBaTH  CBOI
BJIACHI 3YCHJLIS

75-89% — CTyAE€HT NPUIYCKAETHbCS MEBHUX MOMMIOK Yy
CTAaHMAPTHUX METOAWYHUX TIOXOmaX Ta BIAYYBAE
YCKJIaJHEeHHsT mpu iX Momudikaiii 3a 3MiHM BUXITHUX
yYMOB HaBYaJbHOI a00 MPUKIAAHOI cUTyamii

60-74% — CTyOmeHT BiAYyBae YCKJAOHEHHS NpPHU
Monu(ikamii CTaHAAPTHUX METOAMYHUX TMIAXOMIB 3a
3MIHM BHXIJIHUX YMOB HaBUaJbHOI a00 MpPHKIAIHOI
cuTyanuii

meHme 60% — CTYAEHT HEe3NaTHUM  CaMOCTIIHO
3MIACHIOBATH TMIOIIYK Ta OINpALIOBAHHSA METOMIB Ta
ANTOPUTMIB PO3B’ I3aHHS 3amad, BUKOHYBaTH
IHAMBIIyalibHI 3aBIAHHS, MPOSIBJISE O3HAKU aKaaeMIYHOI
He C(pOpPMOBaHI HABUYKH CAMOOLIHKH Pe3yJIbTaTiB
HABYAHHS 1 HABUYOK MIXKOCOOUMCTICHOI KOMYyHIKamii 3
NPUNAHATTA AOMOMOTH 3 BUIIPABJICHHS MOTOYHOI CHUTYALll
He 10OpOYEeCHOCTI NpPU MIATOTOBII 1HAWBIAYaJIbHUX
3aB/IaHb Td BUKOHAHHI KOHTPOJBHHUX POOIT
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VI 3ACOBUM OINIHIOBAHHA

Ne HasBa i kopoTkuii 3MiCT . . .
XapakTepucTHKa 3MiCTy 3ac001B OL[ HFOBAHHS

3/m KOHTPOJIBHOT'O 3aX0AY
- ONUTYBAaHHS 34 TEPMIHOJIOTIYHUM MaTepiajoM, 10
BIATIOBiAa€ TeMi poOOTH;

1 | 3axuct naboparopHux pobIT | - OWIHIOBAHHS AapryMEHTOBAHOCTI 3BITY J1a0OpPaTOPHUX
3aBIaHb,
- OIIIHIOBAHHS AKTUBHOCTI YYaCTI Y IUCKYCIsIX

5 MonyibHI KOHTPOJIBHI - CTaHgameoBaHi TecTH;

pobotu - AHAJII THYHO-PO3PAXyHKOBI 3aBJAHHS

[TincyMKOBHiT KOHTPOJTb - CTaHIApPTU30BaHI TECTH,

- AHAJII THYHO-PO3PAXyHKOBI 3aBJIAHHS

VII PEKOMEH/JIOBAHI JUKEPEJIA THOOPMAIIIT
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9.
10.
1.

JOJIATOK A
[Tepenik nuTaHb €K3aMEHAIIMHUX O1IETIB

[TpuHimnu noOyA0BH JUCKPETHUX 1HPOPMALIITHIX CUCTEM.
JIvcKpeTr3altist 3a 4aCoM.

KBaHTyBaHHs 3a piBHEM.

MonentoBanHsl 00'€KTY KEpyBaHHS.

CknafaHHs CTPYKTYPHOI CXEMU TUCKPETHUX 1HPOPMAIIHHUX CUCTEM.
MaremaTiiHa MOJIENb TMCKPETHOTO CUTHATTY.

MeTonuka nepexoay 10 IMCKPETHOTO MEPETBOPEHHS Jlamacy.
MoentoBaHHs €JIEMEHTIB.

BusnavyeHHs nepenatHoi GyHKIi.

MeTonm aHaimizy CTIMKOCTI TMCKPETHUX 1H(HOPMALIHHUX CHCTEM.
MeTonm aHalti3y YaCTOTHUX XaPaKTEPUCTUK TUCKPETHUX

1H(pOPMALIHUX CHCTEM.

12.
13.

CunTes peryssropa.
MeTonm aHaimizy SIKOCT1 AMCKPETHUX 1H(POPMALIHHAX CHCTEM.
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