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1. ONMUC HABYAJBLHOI JUCIHUATIITHA

[Toxazuuku
IToBHa/mIpuCKOp

JlenHa 3a04Ha

["any3p 3HaHb,
crrerianbHicTh, O
(OHII), npodeciitne

(HayKOB€) CIIpSIMyBaHHS,
PIBEHB BHIIIOi OCBITH

XapakTepucTrka
HaBYAJIbHOI TUCIUTLTIHA

JCHHA 3a04YHa

KinbkicTh KpeauTiB

["ay3p 3HaHb:
«17 «Enextponika,

5,5/5.5 5.5/3.5 aBTOMAaTH3allis Ta
3aranbHa KiJbKiCTh CIICKTpOHHI
KOMYHIKaIIii». :
roavuH y H OO00B'13K0Ba TUCILUILIIHA
CrenianbHICTh:
174 «ABTOMaTH3AI1114,
165/165 165/105 KOMIT"FOTEPHO-
1HTErpoBaHi TEXHOJIOT1i
Ta pOOOTOTEXHIKA»
Mopaymis — 1 Pix miaroroBku
. . OIIII
3MICTOBUX MOJYJIB — 2 «ABTOMATH3AIL Ta 372 372
[HauBiyanpHe 3aBIaHHS KOMIT'FOTEPHO- Cemectp
Po3po6ka MK cuctemMu | IHTETPOBaHi TEXHOJIOTII»
KEpYBaHHS 6/3 6/4
Jlexii
36/36 | 8/8

TwxHEBUX TOOAUH

JUTSI IGHHO1 (hopMHU
HaBYaHHS:

PiBeHp BHUIIIOT OCBITH:

[TpakTruH1/Ta00paTOPHI

36/36 | 4/4

ayTUTOPHHX — 4; Jepiie CamocrTiiiHa poboTa

caMoCTiliEOT poGoTH (baxanasperKui) 93/93 | 153/93

cTyaeHra — 7 Bu koHTpOITIIO
Ex3amen

IpumirTka.

CHiBBIJHOIIEHHS KUIBKOCTI TOAMH ayJAMTOPHUX 3aHATh JIO CaMOCTIAHOI

1HAUBITYyaJIbHOI POOOTH CTAHOBHTD:
115t AeHHo1 hopmu HaBuaHHs — (72/93) npuckopena dopma (72/93)
JUtst 3a04HOi (hopmu HaBuaHHS — (12/153) mpuckopena gopma (12/93)




I1. 3AT'AJIBHI ITOJIOKEHHA

AKTyanpHICTb BUBUYEHHA aAuciuiuiiakn «KoHTpojepu Ta iX mOporpamHe
3a0e3IMeueHHs» y 3B’SA3Ky 3 3aBJaHHAM NpodeciiHOi MIAroTOBKM OakajaBpiB 3a
cneniaipHicTIO 174 «ABTOMAaTH3aIlisl, KOMIT FOTEPHO-IHTErPOBaHl TEXHOJIOTIi Ta
pOOOTOTEXHIKAY» IMOJISATae B MIABUINCHHS €(EKTUBHOCTI MAIIMHOOYyBaHHS, HMIISTXOM
CTBOPCHHsSI CHCTEM BHUMIPIOBaHHS, KOHTPOJIIO Ta KEPYBaHHS TEXHOJIOTTYHUMH
IpolecaMi 3 BUKOPUCTAHHIM MIKPOKOHTpoJepiB. OKpeMUM 3aBAAHHSM € CTBOPCHHS
MepexK 3B'sI3Ky Ha 0a3i pO3MOIIIEHUX MIKPOKOHTPOJIEPHUX CUCTEM.

MeTa BUKJIQAaHHS JUCUMILIIHM — CIUPAIOYNCh HA MPUHIMIU Ta METOJIH,
po3pobiieHi B Wil TUCIHUILIIHI, ¢(OpMYBaTH OBOJIOAIHHA METOAMKOIO IX aHamizy Ta
pPO3pOOKH; OCBOEHHS CyHacHUX MPUHITUIIIB 1 METOIIB MPOEKTYBAHHS  CHCTEM
aBTOMATUYHOIO YTMPABIIHHSI 3a JOMOMOTOI0 BOYJOBAaHMX KOHTPOJEPIB, a TaKOXK
METO/IB aHali3y Ta BUOOpPY OCHOBHUX TIapaMeTpiB Ta KOMIIOHEHTIB CHCTEM
aBTOMATUYHOI'O KEpyBaHHs Ha 0a31 MIKPOKOHTPOJIEPIB.

Hucrnumutina «KonTponepu Ta ix mporpamHe 3a0e3medeHHs» BIAHOCUTHCS 0
O00OB'A3KOBOTO MKy 3arajbHUX JUCHUUIUIIH 3 HamnpsMky 174 «ABToMaruzarlis,
KOMIT’ FOT€PHO-1HTErPOBaH1 TEXHOJIOT1i Ta pOOOTOTEXHIKAY.

3aBaaHHs 1oysTae y Tomy, 1o Ha ocHoBl BuMor OIIIT GakanaBpa 3a HarpsiMom
174 «ABTOMaTtu3allisi, KOMI IOTEPHO-IHTEIPOBAaHI TEXHOJOIIl Ta pPOOOTOTEXHIKA»
HABYUTH € HABYAHHS CYYaCHHUM TEXHOJIOTISIM B 00JacTi MPUKIATHOTO BUKOPUCTAHHS
MK cucreM, CTBOpEHHs, NpPOrpaMyBaHHs Ta eKCIUTyarauii cucreM Ha 0asi
MIKPOKOHTPOJIEPIB HU3BKOTO CTYIICHIO 1HTETpallli.

3aBIaHHS AUCHUILTIHY NTOJISIrae y GOpMyBaHHI 31JaTHOCTEN CTYICHTIB:

3Haru:

-CyTh TPOILIECIB, IO BiAOYBaIOThCS B 00’€KTax aBTOMAaTH3alii .(3a ramy3siMu
JTUSTBHOCTI) 3 TOYKH  30py  CTBOPEHHS  MIKPOKOHTPOJEPHHX  CHUCTEM
KepyBaHHS/BUMIPIOBaHHS;

-TUTOBI CTPYKTYPH MIKPOKOHTPOJIEPHUX CHUCTEM KEpYBaHHS;

-apXITEKTYpy MIKPOKOHTpOJIepiB cimeiicTBa ARM;

-IIPUHIIMIIOB] CXEMH MIAKIIOYEHHS KOHTPOJIEPIB, a TaKoX (yHKIIOHATbHE
MPU3HAYEHHS iX CJIEMEHTIB,;

OCHOBHI BUAM nepudepiiHoro 00agHaHHs MIKPOKOHTPOJIEPHUX CUCTEM.

BmiTn:

-CKJIaJIaTH 3aBIaHHs Ha MIPOEKTYBAaHHS MIKPOKOHTPOJIEPHOT CHCTEMHU

-aHaI3yBaTH Ta CHUHTE3yBAaTH TPHUHIIMIIOBI CXEMH 3 BHUKOPHCTAHHAIM
MIKpPOKOHTPOJIEPIB;

-KOpPUCTYBATUCh  JOBIAKOBOIO  JIITEpaTyporo Ta Oa3amMM  JAaHUX 1O
MIKPOKOHTpPOJIEPAX;

-BUOMpATH HeOOXiIHE TIepudepiiine oOmaHaHHS.

OnanyBaTH HAaBUKAMMU:

-po6oTa 3 TUIIOBUMH KOH(ITYpaTOpaMu;

-IIpOrpaMyBaHHSI MIKPOKOHTPOJIEPHUX CUCTEM;

-po6otu 3 nedarepom;

IlepeaymoBu AJis1 BUBYEHHSI JUCHUILTIHU:



KoM totepHi TexHoJOrii mporpamyBaHHs, EjekTpoTexHika Ta eleKTpoMeXaHika,
Enextponika Ta MIKpOIpoIecopHa TEXHIKA.

MogBa BUKJIaJaHHSA: YKPAIHCHKA.

OO0csir HABYAJIBHOI JUCHMIUIIHM Ta MOT0 pO3MOJAUI 3a BHJAAMH HaBUYaJbHUX
3aHSTh:

- 3araJbHUM OOCST JJI1 JICHHOI TOBHOI Ta MPUCKOPEHOi (OpMHU HaBYaHHS
CTaHOBUTH 165 roamn/ 5,5 KpeauTiB, B TOMY YHCIi: JeKuii - 36 ToauH, NMpaKkTUYHI
3aHATTSA - 36 TOJIMH, CaMOCTIiifHa po0OTa CTYIEHTIB - 93 roauHu.

- 3araJIbHAM O0CAT i 3a049HOi (OpMH HaBYaHHS CTAaHOBUTHL 165 romuu/ 5,5
KPEANTIB, B TOMY YMCII: JEKIii - 8 TOAWH, MPAKTUYHI 3aHATTS - 4 TOIWH, CaMOCTIiiiHa
poboTa cTyaeHTiB - 153 roguHm.

- 3arajgpbHUN 00CAT MJIs 3a09HOI (opMU HABYAHHS Ha 0a3i akameMii CTAHOBUTH
105 ronun/ 3.5  KpenwTiB, B TOMY YHCII: JIEKIi - 8§ TOAMH, MPaKTHYHI 3aHATTA - 4
rOJIMH, CaMOCTiifHa poOoTa CTyJIeHTIB - 93 TOJIMHH.

III IIPOI'PAMHI PE3YJIbTATN HABYAHHAA

OcgiTH kKoMIloHeHTa «KoHTponepu Ta iX HNporpaMHe 3a0€3MeYeHHs MOBUHHA
chopMyBaTH HACTYIHI MPOTrPaMHi pe3yJbTAaTH HaBYAHHS, 10 NIepea0adYeH]1 OCBITHbO-
npodeciiiHOo MpOorpamMor0 MIArOTOBKM OakalaBpiB «ABTOMAaTH3alls, KOMI OTEPHO-
IHTErpOBaH1 TEXHOJIOT1i Ta pOOOTOTEXHIKaM»:

[IPH10. Bmiti 0OrpyHTOBYBaTH BHOIp CTPYKTYpPH Ta PO3pOOJIATH MPUKIIATHE
nporpamMHe 3a0e3MedeHHs] Uil MIKPONPOLIECOPHUX CHUCTEM YIPaBIIHHS Ha 0asi
JIOKaJIbHUX 3ac001B aBTOMAaTHU3allli, MIKDOKOHTPOJEPIB Ta MPOrPaMOBAHUX JIOTTUHUX
MaTpULb 1 CUTHAJIBHUX MPOLECOPIB.

[IPH12. BwmiTi BUKOpPHCTOBYBATH PI3HOMAHITHE CIEIliali30BaHe MPOTrpaMHe
3a0e3MeUeHHs 1JI1 PO3B’A3yBaHHs TUIIOBUX 1HKEHEPHUX 3a7a4 y raixy3l aBTOMaTU3allii
- MAaTEeMaTU4YHOIO MOJIETIOBAaHHS, aBTOMAaTU30BAHOIO MPOEKTYBaHHS, KEpyBaHHS
0azaMu JaHUX, METO/I1B KOMIT I0T€pHOI rpadiki.

[TPH/I3. BmiTu oniHIOBaTH OTpUMAaHI pe3yJIbTaTh Ta apryMEHTOBAHO 3aXUIIATH
OPUIHATI PIIIEHHS, TOTPUMYIOUUCHh MPUHIUITY HEMPUITYCTUMOCTI KOPYILii Ta Oyab-
SAKUX 1HIIUX TPOSBIB HEAOOPOUECHOCTI.

[TPH/I4. BuxopucToByBaTH METOAU WITYYHOTO IHTEIEKTY, HEHPOMEPEKEBOI Ta
HEYITKOT OOpOOKM NaHUX, JUJIS PO3B’sI3aHHS 3a/Jady PO3Mi3HABAHHS, MPOTHO3YBAHHS,
kjacuikanii, i1eHTudikamnii 00’ €KTiB KepyBaHHS TOILO

VY pe3ynbTari BABYEHHS! HABYAIBHOL TUCHUILTIHUA «KOHTpOJepH Ta ix mporpamHe
3a0€3MEeUYEHHs»  CTYJEHT T[OBMHEH  NPOJEMOHCTPYBATH  JOCTaTHIA  pIBEHb
cOpMOBAHOCTI TEBHUX pE3yJIbTaTiB HaBYaHHS 4epe3 3A00yTTS HACTYIHHUX
NPOrPaMHMX KOMIIETEHTHOCTEH:

Inmeepanvua
3MaTHICTh PO3B’SI3yBaTHW CKJIAJHI CHEIliali30BaHl 3a7adi  Ta MPaKTUYHI
mpo0IeMu, 0 XapaKTePU3YIOTHCSI KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, ITiJT 4ac



npodeciiftHoi AISILHOCTI Yy Tajidy3l aBToMmaTu3allli, abo y Tmporleci HaBYaHHSA, IO
nepeadoavae 3aCTOCyBaHHS TEOPIM Ta METO/IIB TaTy3i.
3azanvHi
KO1. 3gaTHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAITIsX.
KO04. HaBuuku BUKOpuCTaHHS 1HGOPMAIIMHUX 1 KOMYHIKAIIHHUX TEXHOJIOTIH.
K10'. 3parHicTh yXBaaroBaTu PillIEeHHs Ta JiSATH, JOTPHUMYIOUKCH IPHHIIUILY
HEMPUITYCTUMOCTI KOPYMIIii Ta Oy/Ib-SKUX 1HIIKUX MPOSIBIB HEAOOPOUECHOCTI

Cneyianvhi (¢haxosi)

K16. 3paTHICTP BUKOPHCTOBYBaTH Ui BUPIIIEHHS NpPOQEciiiHUX 3aBIaHb
HOBITHI TEXHOJOTII y Taly3l aBTOMaTH3alii Ta KOMII IOTEPHO-IHTETPOBAHUX
TEXHOJIOT1HM, 30KpemMa, MPOEKTyBaHHsS OaraTOPIBHEBUX CHCTEM KEpyBaHHA, 300py
JTaHUX Ta 1X apxiByBaHHS AJis (opMyBaHHS 0a3W JNaHUX MapameTpiB Mpolecy Ta iX
Bi3yautizallii 3a JOMOMOT'00 3aC001B JIFOAUHO-MAIIMHHOTO 1HTEpdENCy.

K17. 3pathHicTh O0OIpyHTOBYBaTH BHOIp TEXHIYHOI CTPYKTypU Ta BMITH
PO3pOOJIATH NPUKIAJHE MpOTrpamMHe 3a0e3MeUeHHs Ui MIKPONPOLECOPHUX CUCTEM
KepyBaHHs Ha 0a3l JIOKAIBbHUX 3acO0IB aBTOMATH3aIlli, MPOMHUCIOBUX JOTTYHHUX
KOHTPOJIEPIB Ta MPOrpaMOBAHUX JIOTITYHUX MATPHULIb 1 CUTHAJIBHUX ITPOLIECOPIB.

K19. 3paTHicTh BUIBHO KOPHUCTYBAaTHCh CYYaCHUMH KOMIT IOTEPHUMH Ta
1H(OpMAIIHHUMU ~ TEXHOJIOTISIMM ~ JUIsl  BUpIIIEHHSA  NpogeciiHuX  3aBAaHb,
nporpaMyBaTH Ta BUKOPHCTOBYBATH MPHUKIAIHI Ta CHELialdi30BaHl KOMII FOTEPHO-
IHTErpOBaH1 CepeIOBUIIA JUIsl BUPIIICHHS 3a]]a4 aBTOMAaTH3aIlli.

CK/I2. 3natHicTh 3aCTOCOBYBATH MaTEMAaTHUYHUI amapar, a TaKOXX TEOPETUYHI,
METOJIMYHI Ta aJrOPUTMIYHI OCHOBH 1H(OPMALIITHUX TEXHOJIOTIN Mij Yac BUPILICHHS
OPUKIAAHUX 1 HAyKOBHX 3aBJaHb B 00JacTl aBTOMaTH3alli, KOMI IOTEPHO-
IHTErpajJbHUX TEXHOJIOTIH Ta pOOOTOTEXHIKU

V pe3ynbTaTi BUBUEHHSI HaBYaJIbHOT AucuuIutiHg « KoHTponepu Ta ix nporpamte
3a0€3MEUYCHHs»  CTYJIEHT T[OBUHEH  TNPOJEMOHCTPYBaTH  JIOCTaTHI  pIBEHb
chOpMOBAHOCTI TIEBHUX pE3YyJbTATIB HABUAHHA, SKIB 3araJlbHOMy BUTJIAII MOJKHA
HABECTH HACTYITHUM YHHOM:

Y KOrHiTUBHIH c(epi CTyJEHT 31aTHUIL:

- YCBIJOMUTH METOJY aHAI3y TEXHOJOTTYHOTO MPOLECY BUPOOHUIITBA C
TOYKH 30pYy CTBOPEHHS Ta MPOTPaMyBaHHS CHUCTEM KepyBaHHS ab0 BUMipIOBaHHS, IO
0a3yr0ThCs Ha MIKPOKOHTpPOJIEpaXx;

- POJEMOHCTPYBATH 3JIaTHICTh PO3POOJIATH MporpamMu KepyBaHHS a0o
BUMIPIOBaHHS, 10 0a3yI0ThCsI HA MIKPOKOHTPOJIEpaX;

- JIOKJIATHO TIPOJIEMOHCTPYBATH BMIHHS BUKOHYBATH OIHMCAHHS aJTOPUTMY
3a MPUHIMUITY JIii MPOTrpamu;

- MPOJIEMOHCTPYBATH BMIHHS PO3POOJSATH TporpaMy KepyBaHHS abo
BUMIPIOBaHHS, 110 0a3y€ThCs HA MIKPOKOHTpPOJIEpax;

- YCBIJOMUTH METOJUKH TMOOYIOBM apXITEKTYpH Ta aJITOPUTMIYHOTO
JIarHOCTYBAaHHS CTaHy anapaTHHUX 3ac0o0IB CHCTEM KepyBaHHsS a00 BHUMIpIOBaHHS, IO
0a3yr0ThCS Ha MIKPOKOHTPOJIEPAX;

- YCBITOMUTH METOJU CUHTE3y CHUCTEM KEepyBaHHS a00 BHUMIPIOBAHHS, IO



0a3yr0ThCsl Ha MIKPOKOHTpPOJIEpax;

- 3aCTOCOBYBATH OCHOBHI MIXOAH 10 IU(PPOoBUX 1HGOPMAIIHHUX CUCTEM.

B adexTuBHiil cdepi CTyIeHT 31aTHUI:

- KPUTHYHO OCMHUCJIIOBATH JICKIIIMHUN 1 T03a JIEKIIMHUNA HaBYaJIbHO-
MPaKTUYHUI MaTepiajl; BUIbHO, KOMIIETEHTHO, IMOCIIIOBHO Ta pallioHaJIbHO OyayBaTH
BJIACHY apryMEHTallil0;

- YCHINTHO PO3B’sI3yBaTH MPUKIAAHI 3a/adli CHUHTE3y MPOTpaM Ta CHCTEM
KepyBaHHs a00 BUMIpPIOBaHHSI, 10 0a3yI0THCS MIKPOKOHTpPOJIEpax;

- PETYJSPHO CHIBIPAIIOBATH 13 IHIIMMH CTYJIEHTaMHd Ta BHKJIaJadyeM B
npoiieci 0OroBOpeHHs MPOOJIEMHUX MOMEHTIB Ha JICKIIMHWUX, MPAKTHYHUX 3aHSATTSX,
iHiIiroBaT Ta OpaTu ydacTh y TMpeIMEeTHIH MAHMCKyCli 3 MPHUKIAJHUX [HUTaHb
HABYAJIbHOT JUCHUIUIIHM, TIOBHOIO MIpPOI0 PO3AUISTH IIHHOCTI KOJEKTUBHOI Ta
HayKOBOI €TUKU.

- a0CTpaKTHO MUCITUTH, KPUTUYHO aHATI3yBaTH, OI[IHIOBATH Ta CUHTE3yBaTH
HOBI Ta CKJIQJHI 17€T;

- npuiiMaTé OOTpYHTOBAaHI pIIIEHHS 1 JMJISTH CBIIOMO Ta COLIANBHO
BIJIMOBIJIAJILHO 32 PE3YyJIbTAaTH MPUHUHATUX PIIICHB;

- MPOSIBJISITH BU3HAYCHICTh 1 HAMIOJIETJIMBICTh 1010 MOCTABIICHUX 3aBJaHb 1
B3SITUX 00OB’SI3KIB.

Y ncuxoMoTOpHIi cepi CTyIeHT 31aTHUN:

- CaMOCTIMHO aHaNi3yBaTW 1 OLIHIOBAaTH AJTOPUTMHU AJIA PO3B’SI3yBAHHS
3aBJlaHb aHAJI3y Ta CHHTE3Yy IpOrpaM JI0 CUCTEM KepyBaHHS a00 BHUMIpPIOBAHHSA, IO
0a3y10ThCs Ha MIKPOKOHTpPOJIEPAX;

- CHUIKYBaTUCA 3 MPEACTAaBHUKAMM IHIIUX MNpOoQeciiHuX TIpyn pi3HOTO
piBHS (3 eKCIIEPTaMHU 3 THIIMX raly3ei 3HaHb 1 BUIB JISJIbHOCTI);

- BUPILIYBaTH CTaHAApTHI 3aBAaHHS NpOo(dEciiiHOi AisUIBHOCTI Ha OCHOBI
iHpopmariiinoi Ta Oi0miorpadiyHOi KyJIbTypH 13 3aCTOCYBaHHSM 1H(OpMaIlIHHO-
KOMYHIKAI[ITHUX TEXHOJOTIA Ta 3 ypaxyBaHHSM OCHOBHUX BHUMOT iH(OpMAIiitHOi
Oe3rneKkr, eTUYHUX W TPABOBUX AaCIEKTIB BUKOPUCTaHHS 1HGOpMaIli B pi3HUX
MPEIMETHUX TaTy35X.

- KOHTPOJIIOBAaTH Pe3yJbTaTH BIIACHUX 3yCHJIb B HABYAJIHHOMY MpOIECI Ta
KOpUTYBaTU (3a JOMOMOTOI0 BHUKIAJaya) Il 3yCWJUIA MJis JIKBiaIii mpoOuTiB y
3aCBOEHHI HABYAJILHOTO Martepiany ado (popmyBaHH1 yMiHb, BMIHb T4 HABHYOK;

- CaMOCTIMHO 3J1MCHIOBATH TMOIIYK, CHUCTEMaTHU3allilo, y3arajJbHEHHS
HABYAJIbHO-METOJUYHOIO MaTepiaay, po3poOsiTH BapiaHTH pO3B’A3yBaHHS 3aBAaHb i
oOvpaTH HalOUIbII palliOHABHI 3 HUX.



IV IPOTPAMA TA CTPYKTYPA HABUAJIbHOI IUCHUILJITHA
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CTpyKTypa HABYAJBHOI M CIUILIIHA

Hazssu Kinexicte rogua
3MiCTOBHX MOYJIB i JieHHa (opMa/IpUCKOpeHa 3aouna Gopma/mprcKOpeHa
TEM yCBOTO y TOMY YHCIi yChOTO y TOMY YHCII
a1 | mab | mp | iHI | c.p. 1 | mab| mp | iHA| c.p.
1 2 31 4 516 7 8 9 [ 10|11 ]12 ] 13

3microBuii Mmoayab 1. IIporpaMmyBaHHsl cUCTeM KepYBaHHS, BAMIPIOBAHHS Ta Mepeaavi J1aHUX
Ha 0a3i MiKpOKOHTpoJ1epiB

Temal.
MIiKpOKOHTPOJICPH.
Ix oco6amBoCTI TA
¢bynkuii. SAapo
CORTEX MO.

17

21

18

Tema 2.
[TporpamyBaHHs Ta
BUKOPHUCTAHHS
CHUCTEMHHX
npuctpoiB CORTEX
MO.

17

21

18

Tema 3.
[IporpamyBaHHs Ta
BI/IKOpI/ICTaHHﬂ
IIepPEepPUBaHb.

13

19

19

Tema 4.
[IporpamyBaHHs Ta
BUKOPHUCTAHHS
TalMepiB-
JYWILHAKIB.

17

20

19

Tema 5.
IIporpamyBaHHs Ta
BukopuctanHs AL
ta [1AIL

17

20

19

Paszowm 3a 3micToBUM
MoxayJiem |

81

18

18

45

99

4

2

93

3microBuii MoayJb 2. [IpoekTyBaHHS cCHCTeM KepyBaHHS, BH

JAHUX Ha 0a3i MIKPOKOHTpOJICpiB

MipIOBaHH{ Ta nepegayi

Tema 6. Cucremu
pEAIBHOTO Yacy.
CrtpykTypa Ta
IporpaMyBaHHsL.

28

6

6

16

23

2

1

20

Tema 7.
IIporpamyBaHHs
PO3MOAICHUX
CHCTEM YIPABIiHHSL.

28

16

23

20

Tema 8.
IIporpamyBaHHs
30CEPEKEHAX
CHCTEM YIPABIiHHSL.

28

20

20

Pa3om 3a 3MicTOBUM
MoJyJIeM 2

84

18

18

48

66

60

Bcroro

165

36

36

93

165

153




JIEKLIIT

Mooynas 1. Ilpozpamyeanns mikpoxkonumpo.iepie na 6asi sopa CORTEX M0

Temal. Mikpoxontposepu. Ix ocobnusocti Ta pynkuii. Sxpo CORTEX MO.

Jlexuis 1. OcoOaMBOCTI MIKPOKOHTPOJIEPIB.
[Tponecopne sinpo. Ilincucrema nmam’sti. [lizcucrema BBoay - BUBOLY.

[1], c. 14-54.

[2], ¢ 3-5.

JluIakTHYHI 3aCO0M — TUIAKATH, TPUKIIAJN TPOTPAM.

Jlekuist 2. OcobmuBocti CORTEX MO MiKpOKOHTPOJIEDIB.

3aranpHi  By3dM  MiKpokoHTposiepiB ciMmerictBa STM32F(0. TexHiuHI XapaKTepUCTUKH
HeHTpasbHOTO Tpouecopa. [Jomarkosi 3acodu mikpokoHTposepiB STM32F0. CunxpoHnizatist MiKpo
KOHTpoJsiepy ™. 30BHIIIHIN iHTepdeiic MIKpo KOHTposiepa™.

[1], c. 64-70.

JlugakTHyHi 3aCO0M — Mpe3eHTAIlisl.

Tewma 2. [IporpamyBanHs Ta BuKOpucTaHHs cucteMHuX npuctpois CORTEX MO.

Jlekuis 3. Opranizaitist TMCKpeTHOro BBoay-BuBoaY GPIO.

brnox migkmroueHHS MiHIB - MIKPOKOHTpOJepa. [IporpamyBanusa GPIO. Ilpuxnan
nporpamyBaHHs GPIO.

[1],c. 178-199.

[2], c. 13-17.

JlunaktuuHi 3ac00U — Mpe3eHTallisl, MPUKIAAH IPOrPaM.

Jlekuist 4. Biiok cucteMHUX QYHKITIHN.

KBapnoBuii reneparop. APB nginpHuK*®. VYmpaBmiHHA kuBineHHsAM. [IporpamyBaHHS
CTOPOKOBOr0O TalkMepy.

[1], c. 71-96.

[2], c. 18-26.

JlunaktuuHi 3ac00U — Mpe3eHTallis, MPUKIAAH IPOrpaM.

Tema 3. IIporpaMyBaHHs Ta BUKOPHCTAHHS MOJYJIIB MOCIIIOBHOTO 3B SI3KY.

Jlekiis 5.
Monyns UART. ITporokon UART. IIporpamyBanns UART™.

[1], ¢c.200-223.
[2], c.66-70
JIMaKTH4YHI 3ac00M — Mpe3eHTallisl, IPUKIaIu Iporpam.

Tema 4. [IporpamMyBaHHsI Ta BAKOPUCTAHHS TaiiMepiB-JIIYMIbHUKIB.

Jlekuis 6.

OcoOnuBocTi TaliMepiB-MuniIbHUKIB. [IporpaMmyBaHHs BXiHOI JIaHKH TaliMepiB-T1YUIbHUKIB.
[TporpamyBaHHs cxemu 3piBHAHHS ™. [IporpaMyBaHHS CXeMH 3axBaTy*.

[1], c. 287-296.

[2], c. 42-57.

JunaxkTruHi 3acO0M — Mpe3eHTaIlis, TPUKJIaJIHN MPOTPaMm.

Tema 5. [IporpamyBanns ta Bukopuctanas ALIT ta LIAIL.



Jlekitis 7.
Oco6muBocti AL, Enexrpuuni xapaktepuctuku ALIL.  Perictpu AIIL IIpuxmazg

nporpamyBanHs ALIL IIporpamyBanns LTAIT*
[1],c.312-318, 362-363.
[2], c.58-65
JunakTryHi 3ac00U — Mpe3eHTallisl, MPUKIIAIH IPOrPaM.

Mooynas 2. Ilpoexkmysanns yughposux npucmpoie Ha MiKpOKOHmMPO.aepax

Tema 6. Cucremu peasibHOro yacy. CTpyKTypa Ta NporpaMmyBaHHSI.

Jlekiis 8. 3arajapHi BIZOMOCTI O CHCTEMaX PeaJbHOr0 Yacy Ta IX peajisallis Ha KOHTPOJepax
CORTEX MO.

[2], ¢.60-70

Jlekmis 9.

[TpuHIMIHM QYHKIIFOBaHHS Ta OCOOJHMBOCTI CHCTEM PEATBLHOTO Yacy Ha MIKPOKOHTpOJIepax
CORTEX MO. Biomioreka RTX Keil*.

[2], ¢.70-73

JlumakTHuHi 3aC00M — MPE3eHTAIlis, MPUKIIAIH IPOrPaM.

Jlexiis 10. OcHoBHi cTpykTypu RTX.

Cemadopu. [Tpamopu*. ITouToBi smuku™.

[2], ¢.70-85

JlunakTryHi 3ac00U — Mpe3eHTAallisl, MPUKIIAIH TPOrPaM.

Jlexis 11. IlporpamyBanns RTX Keil.

Oco6muBocti mporpamyBanHs RTX Keil na mikpoxontponepax CORTEX MO. Ilpuknanu
BUKOPHUCTAHHSI JIJIs1 OpraHizallii BUMiIpIOBaJIbHUX KaHATIB*.

Tema 7. IIporpaMyBaHHS PO3MOIITIEHUX CUCTEM YIIPABIIHHS.

Jlexiis 12. 3aranbHi BiTOMOCTI Ta OCOOIMBOCTI peasi3alliid.

[ToHATTS PO3MOAUIEHUX CHUCTEM YNpaBIiHHSA. THUNOBI CTPYKTYpHU PpO3MOAUIEHUX CHCTEM
ynpaBiiHHA. [IporpaMyBaHHs CHCTEM 3B’SI3KY PO3MOAUIEHUX CUCTEM YIPaBIIHHI ™.

[2], c.86-90

JIMIaKTHYHI 3aCO0M — Mpe3eHTallisl, IPUKIIaIu Iporpam.

Jlexuis 13. Tlpukaaau peanizaliiii po3noiiIeHUX CUCTEM YIPABIiHHS.

Peanmizanis posnonineHoi cucreMu 300py JaHux. Peamizaimis po3nojuieHoi cHUCTeMHU
KepyBaHHs*. OJTHOpaHTOBa PO3MO/IIJIEHA CUCTEMA KEPyBaHHS ™ .

[2], ¢.91-95

JunaktruHi 3acO0M — Mpe3eHTaIlis, TPUKJIaJIN POoTrpam.

Tema 8. IIporpamyBaHHsI 30cepeKEHUX CUCTEM YIIPABIIHHS.

Jlexuis 14. 3aranbHi BIIOMOCTI Ta OCOOJIMBOCTI peati3alliil.

[ToHATTS 30CepeKEHUX CHCTEM YHpaBiIiHHA. THUIIOBI CTPYKTypH 30CEpEPKEHUX CHCTEM
yopasniHHsa. [IporpamyBanHs B3aemonii  1HGOpMallIHHUX KaHAJIIB 30CEPEIKEHUX CHCTEM
yIpaBITiHHS.

[2], c.96-102

JIMaKTH4YHI 3aCO0M — Mpe3eHTallis, IPUKIIaIu Iporpam.

Jlexuis 15 IMpukiany peanizaiiii 30cepePKEHUX CUCTEM YIIPABIIHHS.

Peamizanis mpuBoga monaui. Peamizamis mpuBOAa TOJOBHOro  pyxy. Peamizaris
BHUMIPIOBAJIbHOI CHUCTEMHU.




[2], ¢.99-107

JMIaKkTHYHI 3aCO0M — Mpe3eHTallis, TPUKIIaIu IPorpam.

° - [Tutanns na CPC

Jlexiisi 16. InguBimyansHe 3aBmaHHsA. OcoOnuBOCTi odoOpMIIEHHS Ta MOOyI0oBa 3BITY.
Bigmosiai Ha 3anuTaHHA.

KOMIT'FOTEPHUI [TPAKTUKYM

ine smaGopatopHux poOIT — (GOpMyBaHHS y CTYJICHTIB BMiHb aHAII3yBaTH CTPYKTYpY
CUCTEMH KepyBaHHsS Ta (GOpMyBaTH BIAMOBIIHY CTPYKTYPY MPOTPAMHOTO 3a0€3MEUYCHHSI, BU3HAYATH
HEOOXITHI TTepEMiHHI.
[Tepenix nabopaTopHux poOiT mpuBeaeHui y Tadbnuii 4.1.

Tabmanis 4.1
No Tema Kinbkictb
3/ TOIUH
1 BuBuenns poGotu 3 KoHpiryparopom, cepemoBuiieM Keil na | 4/4
MPUKIAJl 3aBIaHHS MO CTBOPEHHIO CHUCTEMHU JMCKPETHOTO BBOJY-BHUBOAY
GPIO.
2 BuBUeHHS MeTOMy CTBOPEHHS CKJIAJHUX MPOTPAMHHUX KOMIUICKCIB, | 4/4
K1 IPOTPaMYIOTBCS 32 JIOTIOMOTOI0 TpadiB.
3 [IpoekTyBaHHS/TIpOrpaMyBaHHS TIOCIIIOBHUX KaHAJIB 3B'S3Ky 3a | 4/4
normomMororo UART, B ToMy 9uCITi 0€3JpOTOBUX MEPEK.
4 [IporpamyBaHHs  TaliMepiB-TIUYMIBHUKIB, CTBOpEHHS  cucTeM | 4/4
KEepYBaHHsI HABAHTAXXEHHSIM BUCOKOI MOTYKHOCTI
5 [IporpamyBanns AL Ta HAII 4/4
6 [IporpamyBaHHs CHCTEM PEAIbHOTO Yacy 6/4
7 [nnuBinyanbHe 3aBIaHHSI o CTBOPEHHIO CUCTEMU 10/6
KEepYBaHHsI/BUMIPIOBAHHS, y TOMY 4HCIi 3 BUKOpHCTaHHAM RS485 Ta
0€31pOTOBUX MEPEK.
Ycboro ronux 36/30

VYci nabopatopHi poOoTu BHKOHYIOThCS Ha EOM Ta 3axuinaioTbes 3 JEMOHCTpPALIEO
(GYHKIIIOBaHHS HA MIKPOKOHTPOJIEPHOMY CTEH/II.

[lepenik 1HAUBITyaIBHUX Ta/a00 TPYIOBUX 3aB/IaHb

Tema KypcoBoi poOOTH: PO3pOOUTH MIKPOKOHTPOJIEPHY CUCTEMY KEPYBaHHS BIIbHO
BUOPAHOTO MPOMUCIIOBOrO ab0 MoOYyTOBOro 00J1aJHAHHS, MOKJIMBI TEMH HAaBEJEHO y 10JIaTKy A.
[Tpu BUKOHAHHI KypcOBOT poOOTH CTYAECHTH MOBUHHI BUPIIIUTH HACTYIIHI 3a/1a4i:

1. Ananm3 00bEeKTa aBTOMATHU3AINH/MOICPHU3AIIH.
1.1 Omnwuc o0’exty
1.2 Kputnunwuii anamni3
1.3 TloctanoBka 3aBIaHHS pO3pPOOKU
2. ITlpoekTyBaHHS CTPYKTYpPHOI CXeMH 00’ €KTy aBTOMAaTH3allii/MoaepHi3allii
2.1 Bubip gaT4ymKiB ¥ BUKOHABUUX €JIEMEHTIB CUCTEMH KepYBaHHS.
2.2 Po3poOka CTpYKTYPHOI CXEMHU JDKEPEIT el1eKTPOKHUBIICHHS.
2.3 Po3pobka CTpyKTYpHHX CXEM BY3JIiB CHCTEMH KepYyBaHHS
3. TlpoexTyBaHHS (PyHKIIIOHAIBHOI CXEMU MIKPOKOHTPOJIEPHOT CUCTEMHU YIPABIIHHS
3.1 Amnamni3 Hanpyr, CTpyMiB Ta JiarpaM BUXIJHUX CUTHAJIB 1aTUYHKIB
3.2 AHaii3 Hampyr, CTPyMIB Ta JiarpaM BUXIJHUX CUTHAJIIB BUKOHABYMX BY3JiB
3.3 IlpoexTyBaHHS: JKepea eneKTPOKUBICHHS 1 3ac00iB 3B°s13ky EOM BepxHbOro piBHS



4. Po3po0Oka 010K — CXeMH aJITOPUTMY Ta TPOTPaMH YIIPaBIECHHS MiIKPOKOHTPOJIEPHOT CUCTEMOIO
4.1 BuOip nepeMiHHUX
4.2 Po3poOka OCHOBHUX ITiANIPOTpaM
4.3 BusHaueHHS JOTIKH YIPaBIiHHS
4.4 BuzHaueHHS aBapiiHHUX PEKUMIB
4.5 IlpoexTyBaHHS porpamMu KEpyBaHHS



V KPUTEPII OLITHIOBAHH S

Ilepesik 000B’SI3KOBHUX KOHTPOJBHMX TOYOK /ISl OWIHIOBAHHSI 3HAHb
CTY/JEHTIB JIeHHOI GOpMH HABYAHHS

Ne | Hasea i koporxmii 3vict Max XapaKTepH.CTmca KPHUTEPiiB 10CATHEHHS
3/ | KOHTPOJBHOIO 3aX01y 0aJiiB PE3YyJIbTATIB HABHAMIII LT OTPHMARHI
MaKCHMAaJbHOI KiJ1bKOCTi 0aJiiB

1 2 3 4

1 | BuBuennss  pobotu 3 CryneHT 34aTHHA NPOAEMOHCTPYBAaTH KpPUTHYHE
KOH(pirypaTopom, OCMHUCJICHHS JICKIIIHHOTO Ta T03a JIEKIIHHOTO
cepenoBuiieM  Keil Ha Mmarepiany, Opatu KBaiikoBaHy ydacTb Yy JHCKYCil
IOPUKIAAl  3aBOaHHA IO 10 3 HaBeleHHsAM apryMeHTauii. CTyAeHT BHMKOHaB
CTBOPEHHIO CUCTEMHU BuOip Ta  KoHpirypyBamns MK,  BHKOHaB
JTMCKPETHOT O BBOJ1Y- porpaMyBaHHs, a TaKOXX HaBiB apryMEHTOBaHi
Busoay GPIO. BIJIMIOBI/Ii 3aNMTAaHHs BUKJIA/1a4a Ta KOJIET.

2 | BuBueHHs METOAY CryneHT 34aTHUM HPOAEMOHCTPYBAaTH KpPUTHYHE
CTBOPEHHS CKJIaTHIX OCMHUCIICHHSI JIEKLIIHHOTO Ta 1032 JIEKIIHHOTO
MPOrpaMHUX  KOMILIEKCIB, MaTepiany, Opatu kBaiiikoBaHy ydyacTh y AMCKYCIi
AKi  TPOTPaMyIOTBCS 3@ 20 3 HaBeJCHHAM aprymeHrtarii. CTyaeHT po3poOuB
JI0NIOMOT 010 Ipadis. CKJIaJIHy Nporpamy 3a 1HJIUBIIyaJlbHUM 3aBJaHHSM, a

TAaKOX HaBiB apryMEHTOBaHI BIAIMOBiAI 3alUTaHHS
BUKJIa/1a4ya Ta KOJer.

3 | [IpoekTyBaHHs/TIpOrpamMmyB CryneHT 34aTHHA TPOAEMOHCTPYBAaTH KPUTHYHE
aHHs [OCJIIOBHUX KaHaJIiB OCMUCIIEHHS JIEKLUIHHOIO Ta 103a JIEKLIHHOIro
3B'I3KYy 3@  JOIOMOIOIO marepiany, Opaté KBajiikoBaHy ydacTb Yy IJHCKYCil
UART, B TOoMy wumcmi 3 HaBEJEHHSIM apryMeHTaIlli
0€3IpOTOBUX MEPEK. 10 CryneHT BUKOHAaB po3poOKy MpOrpaMHO-anapaTHOTO

KOMIIJIEKCY sIKE€ BUKOHYE 3B'SI30K 110 MEPEKEBUM Ta
O0e3Mepe’KeBUM  TPUHIMIIAM, a TaKOX  HaBiB
apryMeHTOBaH1 BiJNOBI/Il 3aMUTaHHS BUKIaJa4da

4 | IlporpamyBaHHs TaiiMepiB- CryneHT 34aTHUM MPOAEMOHCTPYBAaTH KpPUTHYHE
JIYUJIbHUKIB,  CTBOPEHHS OCMMCIIEHHSI JIEKI[ITHOrO Ta 1o03a JIEKIIHHOIro
CUCTEM KEepyBaHHs marepiany, OpaTtu KBajiikoBaHy ydyacTb Yy JHUCKYCIl
HAaBaHTAXXECHHSAM  BHUCOKOIL 3 HaBEJIEHHSM apryMeHTallli
MOTY>KHOCTI CrylleHT BUKOHaB po3poOKy MpOrpaMHO-anapaTHOro

10 KOMIUIEKCY KEpyBaHHS IOTYXKHUM HaBaHTAKCHHSIM,
a TakoXX HaBiB apryMEHTOBaHI BIANOBiAI Ha
3alMTaHHS BUKJIa/1aua




1 2 3 4

5 | IIporpamyBanns ALIl Ta CryneHt 3matHui npoaeMoHcTpyBaTH CTyaeHT
LHAII 31aTHUN MPOJAEMOHCTPYBATH KpUTUYHE
OCMHCJICHHS JIEKIIMHOTO Ta 11032 JICKIIITHOTO
Marepiany, Oparu KBalmi(ikoBaHy Yy4yacTb Yy
JTUCKyCil 3 HaBeleHHsM apryMmeHTtarii. CryaeHt

10| Bukonas pPO3pOOKY  MiJCUCTEMH  TOTOYHOTO
KOHTPOJIIO 3 3aCTOCYBAaHHSIM aHAJIOTOBUX MOJYJIIB
BBOJly - BHBOAYy IiH(QopMalii, a TakoXX HaBiB
apryMEHTOBaHI  BIANOBiNI ~ HAa  3amUTaHHA
BUKJIa/1a4ya
6 | IIporpamyBanHs cHCTEM CryneHT 3MaTHUH TPOJIEMOHCTPYBATH KPUTHUYHE
peaIbHOro Yacy OCMUCIICHHSI JICKI[IHHOTO Ta T103a JIEKIIHHOTO

Mmatepianry, Oparu KBamipikoBaHy ydacTb Y
IMCKycli 3 HaBedeHHsIM aprymenranii. CTyaeHT
10 | BUKOHAaB pO3pOOKYy mporpamMu KepyBaHHS 3a
JIONIOMOTOK0 CHCTEMM PEaJbHOI0 4acy, a TaKOX
HaBiB apryMEHTOBaHi BIANOBIAI Ha 3alUTaHHA

BHKJIa/1a4ya
7 | InpuBinyanpHe 3aBIAHHS 110 CryneHT 3MaTHHH TPOJIEMOHCTPYBATH KPUTHUYHE
CTBOPEHHIO CHUCTEMHU OCMHUCIIEHHSI JICKI[IIHOro Ta 1o3a JIeKLUIHHOrOo
KepyBaHHS/BUMIPIOBaHHS, Y MaTepiary, Oparu KBamiikoBaHy ydacTb Y
TOMY YHMCJII 3 BUKOPUCTAHHIM 30 JTHMCKYyCiT 3 HaBENEHHAM aprymenrauii. CTyneHT
RS485 rta  0Ge3gporoBuX BUKOHAB 1H/MBilyaJIbHE 3aBAAHHS O CTBOPEHHIO
MEpEeK. CHCTEMH KepyBaHH:/BUMIPIOBAHHS, @ TAKOXK HaBiB
apryMEHTOBaHI  BIIMOBiNI  HA  3alUTaHHA

BHKJIa/1a4ya
[IoTouHMIT KOHTPOJIB CTyneHT BUKOHAB BCl KOHTPOJIbHI TOYKH, HaBiB
100 | aprymeHTOBaHi BIAMOBiAI Ha 3aBIaHHS, IO
(x0,5) | BIOOB1IAIOTH IIPOrpaMHUM pe3yapTaTam

YCIIIIHOTO HaBYaHHS 3 TUCUUILTIHU

[TincymMKoBHT KOHTPOJIb (ICIIUT) CryneHT  BUKOHAaB  TECTOBl,  pPO3PaxyHKOBI

100 | inmuBinyanbHI 3aBOaHHS Ta HaBiB apryMEHTOBaHI
(x0,5) | BiamoBigl, 1O  BIANOBLAAIOTH  MPOrPAMHHUM
pe3ysbTaTaM YCIIIIHOTO HaBYAHHS 3 AUCIUTUTIHH

Bcroro 100

[TepenbavaeTbcss BUKOPUCTOBYBAaHHS MOJIYJBHO — PEUTHHTOBOI CHCTEMH
OIiHIOBaHHs 3HaHb. OCHOBHOIO ()OPMOIO KOHTPOJIO 3HAHBb CTYJEHTIB B KPEIUTHO
MOJYJIbHIN CHUCTEMI € CKJIaJaHHs CTYJICHTaMH BCiX 3aIlJJaHOBAaHMX MOJYiB. POopMoOrO
KOHTPOJIIO € HaKOMUYyBaJibHa cucteMa. CKIagaHHsS MOIYJS Iepeadadac BUKOHAHHS
CTYJICHTOM KOMIUJIEKCY 3axOJiB, 3aljlaHOBaHUX Kademporo 1 mepemndadyeHux
CEMECTPOBHM TpadikoM HABUAJHLHOTO TMPOIIECY Ta KOHTPOJIO 3HAHBb CTYJICHTIB,
3aTBEP/KEHUX JIEKAaHOM (paKyIbTeTYy.

[TlincymkoBa OIlIHKAa 3a KOXHUH MOAYJb BHUCTaBIsAeThC 3a 100-0anbpHOIO
mkanoro. [lpu ymMoBi, 10 CTYJEHT YCHIIIHO 37]a€ BC1 KOHTPOJIbHI TOUYKH, HAOpaBIIHU 3
KOXXHOT 3 HUX HE MEHIIIE MIHIMAJIbHOI KUIBKOCTI 0aliB, HEOOXITHOI /TSl 3apaxyBaHHS
BIJIOBIJTHOT KOHTPOJIbHOI TOYKH, BUKOHY€E Ta YCIIIIHO 3aXUILNAE MPAKTUYHI POOOTH,
CaMOCTIMHO BUKOHYE€ 1 YCHIITHO 3aXHUIIA€ 1HIUBIyaIbHE 3aBJaHHs 3 00paHOi TeMH, Ta




Mae 3a pe3yJibTaTaMyd poOOTH B TPUMECTPI1 MIJICYMKOBUM PEUTHHT HE MeHIIe 55 OaiB,
TOJi CTYJIEHTY BHCTaBIISETHCS MiJCYMKOBa MOTOYHA OIlIHKA 32 CEMECTP Ta HAJAEThCS
JIOIYCK JI0 €K3aMEeHy. 3a pe3ysbTaTaMu eK3aMeHaIlIiHOI poOOTH HATAE€ThCS OIlIHKA 3a
100 GanpHOMO, HAIIOHAJBHOKI IIKajdol 1 mKajoro ECTS. YcmilmHMM BHKOHAHHSIM
eK3aMEHaIlIHHOT poOOTH BBAXKAETHCSI pe3yJIbTaT HE MEHII 55 0ariB.

OctaTto4yHa OIliHKA 3a JUCIHIUIIHY BH3HAYAETHCS SK CEPEIHBbO3BAKEHA MIiXK
3arajJbHOI0 OIIIHKOIO TOTOYHOTO KOHTPOJIIO 3a CEMeCTp Ta eK3aMeHaIliiHo1
[TepeBenenns HaOpanux cryaeHToM OaniB 3a 100-0anbHOIO MMIKAIOK B OINIHKHA 3a
HalllOHAJIbHOIO  (5-OanmbHOIO) 1mKajmoro Ta 1mkaimowo ECTS  3milicHIOETbCS B
BIJIITOBITHOCTI /10 TaOJIHNIIi:

PeliTuHr cryaenra ] Ouinka
¥ Ouinka
3a 100-0aj1bHO0I0 . 32 HIKAJI0I0
32 HAIOHAJBHOI0 IIKAJIO0I0

HIKAJIO0I0 ESTS
90-100 daJiB BIAMIHHO A
81-89 dasiB oope B
75-80 OaiiB 11oope C
65-74 GamniB 3a10BUJILHO D
55-64 GamniB 3a10BUJILHO E

) HE3aq0BUIBHO 3 MOXJIUBICTIO TIOBTOPHOTO
30-54 GamiB a P FX
CKJIaJaHHSA
1-29 Gaxis HE3aJI0BUIBHO 3 000B SI3KOBUM TIOBTOPHHM F
BHUBUYCHHIM NUCIUITIIIHA

KoHTposib 3HaHb CTYACHTIB Mependavyae MpoBEACHHS MOTOYHOTO 1 MiJCYMKOBOTO

KOHTPOJIIO.

[ToTouHM KOHTPOJIb 3HAHB CTYJICHTIB BKJIFOYA€ HACTYITHI BUJIH:

- BUOIPKOBHI YCHUHM OMUT MEpe]l MOYATKOM KOKHOI POOOTH IO TeMi 3aHSTTS 13
BHUCTABJICHHSIM OILIIHOK (0aiB);

- 3aXHUCT KOXKHOI JIaOOpaTOPHOI/MPAaKTUYHOI POOOTH 3 BUCTABJICHHSM OIIHOK
(6auiB);

- 3aXUCT IHIMBIAYaJIbHUX 3aBJIaHb 3 CAMOCTIIHOT pOOOTH;

- MUCBMOB1 KOHTPOJIbHI pOOOTH 3 OKPEMHX MOJYJIIB JUCIUTLIIHH.

I[TimcyMKOBHIA KOHTPOJIb 3HAaHb BKITFOYA€E HACTYTTHI BUIH:

- MOAYJBHUW KOHTPOJIb 3a PE3yJbTaTaMH 3aXUCTy pOOIT, MPOrpaMOBAHOIO
KOHTPOJIIO 3HaHb 1 KOHTPOJIBHUX POOIT;

- eKk3aMeH (IMMMChbMOBHUM) MICIIS 3aBEPIICHHS BUBYEHHS TUCIMIUTIHU HaNPUKIHII
8-ro TpUMECTpY;

- BU3HAUEHHS PEUTHHTY 3a MiJACYMKaMH pOOOTH CTyJeHTa B CeMecTpi 1
PEUTHHTY 3 HaBYAJIHLHOT TUCIUILIIHU.




Kpurepii oniHoBanHsi ¢)OpMOBAHOCTI NMPOrpaHUX Pe3yJbTATIB HABYAHHS

i/l 4a¢ MiJICYMKOBOI0 KOHTPOJIIO

CHHTEe30BaHUI ONMUC KOMIIETEHTHOCTI

TumnoBi Hex0JIiKH, SIKI 3MEHIIYIOTh
pPiBeHb OCSITHEHHS MPOTrPaAMHOIO
pe3yJibTaTy HAaBYAHHS

KoruitupHi:

- CTYJICHT 3JJaTHUH NMPOJAEMOHCTPYBATH 3HAHHS
1 pO3yMiHHSI OCHOBHHMX METOJIIB Ta aIrOPUTMIB
PO3B’SI3Ky 3a7ay MOJCIIOBAHHS IPUKIAJTHUX
HAYKOBHX JOCIIKEHb;

- CTYJICHT 3JJaTHUH NPOJAEMOHCTPYBAaTH 3HAHHS
1 pO3yMiHHSI OCHOBHHMX METOJIIB Ta aIrOPUTMIB
KOMIT FOTEPHOTO PO3B’SI3KYy TPOEKTYBaHHS Ta
00po6ku iHdopMarii ;

- CTYJICHT 3JJaTHUH MPOJAEMOHCTPYBATH 3HAHHS
1 PpO3yMiHHS OCHOBHHUX OOYHCIIOBAaIBHUX
METOJiB Ta KOMII'IOTCPHUX QJITOPUTMIB B
paMKax IpakTUYHOTO 3aCTOCYBaHHS

75-89% — CcTyAeHT MPUIYCKAETHCS HE3HAUHUX
MOMWJIOK Y OIKCI MPUKIIAJHUX aJTOPUTMIB Ta
KOMIT FOTEPHUX METOMIB 3a/1a4y, HEJ0CTAaTHBHO
MOBHO BHU3HAYa€ TPUKIAIHUN  HAyKOBO-
CTAaTHCTUYHUI 3MiCT HAYKOMETPUIHHUX
CITIBBITHOIIICHb, HETOBHOK MIPOIO PO3yMi€
nepeBard Ta HEIOJIKH 3aCTOCOBAHOI MOJIENI,
NPUITYCKAETBCS  HECYTTEBUX  (DaKTUIHHX
MOMIJIOK TIpM BUTIIYMA4€HHI PO3PaxyHKOBO-

rpadiyHUX  pe3ylnbTaTiB Ta  BHU3HAYCHHI
TOYHOCTI JOCHI/DKYBaHHS OOYHCITIOBAIBHUX
METO/IB

60-74% — CTyleHT HEKOpPEKTHO (OPMYIIOE
AITOPUTMHU Ta METOIU PO3B’sI3aHHs
NPAKTUYHUX 3aJa4 Ta pPOOWTH  CYTTEBI
MMOMUJIKHU y 3MICTI MOJIEJIFOBaHHS,
MIPHUITYCKAETHCS TOMIJIOK TIPH TPOCKTYBAaHHI
BJIACHOT'O KOMIIT FOTEPHOI'0 AIITOPUTMY,
MIPUCYKAETHCS rpyonx ITOMHUJIOK y
BUTJIyMAaYCHHI Ta PO3paxyHKax, a TaKOX IpH
odopMIIeHHI TPAKTUIHOT poOOTH

MeH1ie 60% — CTyIeHT He MOe OOIPYHTYBaTH
CBOIO TO3ULIIO0 IMOCHUJIAHHAM Ha KOHKPETHHM
QITOPUTM PO3B’S3aHHSA MPAKTHYHHUX 3ajad,
HEMOBHO BOJIOJIIE METOIMKOIO PO3pPaxXyHKiB, HE
MOJK€ CaMOCTIHHO MiAIOpaTh  HEOoOX1JIHY
eJIeMEHTHY 0a3zy Ta pOo3paxyHKOBI METOJH; He
Ma€ HaJeKHOI YSABH TIPO BHTIyMAadeHHS
0JIEpXKaHUX pe3yJIbTaTIB

AdexTuBHi:
- CTYJIEHT 3JaTHUH KPUTHMYHO OCMMCIIIOBATH
MaTepiajd JeKUIMHUX Ta abo J1abopaTOpHUX

3aHATh; apPryMEHTYBaTH BJACHY IO3UIIIIO,
CIPOMOKHUN  OLIHUTU  apryMEHTOBAHICTb
BUMOI Ta KOMIIETEHTHO JUCKYTyBaTH Y

npodeciiHOMy Ta HAYyKOBOMY CEpeIOBUILI];

- CTYACHT 3[aTHUH KpeaTHBHE CIIiBIpAIIOBATH
13 1HIIMMHU CTYACHTaMH Ta BHKIJIAJIauyeM;
iHiIiIOBaTH 1 OpaTu y4yacTb y KOHCTPYKTHBHIH
Ta AapryMEHTOBaHIM JUCKyCii, pO3ALIATH
I[IHHOCTI KOJIEKTUBHOI Ta HAyKOBOi €TUKU Yy
chepi MIPUKIIATHAX 3araJbHOHAYKOBUX
JIOCIIJIKEHb

75-89% — CTyZIEHT NpPUITYCKAETHCS MEBHUX
JOTIYHUX TIOMHJIOK B apryMeHTalii BiIacHOI
MO3UIIlT B JUCKYCIAX Ha 3aHATTAX Ta TMij 4ac
3aXUCTYy MPAKTUYHUX Ta 1HJIUBIITyalbHUX
pO3paxyHKOBUX 3aBJIaHb, BIIUyBa€ TMEBHI
CKJIQJIHOCTI y TOSICHEHHI (paXiBIfO Ta KOJIEram
MEeBHUX TOAPOOHIIL Ta OKPEMHUX AaCIEKTIB
npodeciifHoi npodieMaTUKH




60-74% — CTyAeHT NPUMYCKAEThCS 1CTOTHUX
JIOTIYHUX TOMUJIOK B apryMeHTauii BJacHOl
MO3HUIII1, BHUSBJISAE€ HEAOCTATHIO IHIIIATHBY IO
y4acTi y JUCKYyCisIX Ta IHIAMBIXyalTbHHX
KOHCYJIbTAIIIX 3a HAsBHOCTI CKJIAIHOCTI Yy
BUKOHAHHI MPaKTUYHUX Ta 1HIUBITyaIbHUX
3aBJaHb; BIJUyBa€ ICTOTHI CKJIATHOCTI TpH
NOSCHEHHI (axiBIl0 a00 HedaxiBIIO OKPEMHUX
acrekTiB mpodeciitHoi mpoOIeMaTHKH

Menme 60% — CTyIeHT He 3AaTHHM
NPOJIEMOHCTPYBAaTH  BUIBHOTO  BOJIOJIHHS
JIOTIKOIO Ta apryMEHTAIll€l0 Y BUCTYIAX, HE
BUSIBJISIE 1HIIIATUBU 70 y4dacTi y npodeciiHii
JUCKYCIi, 0 KOHCYJBbTYBaHHS 3 MPOOJIEMHHX

[IUTaHb BUKOHAHHS MPAKTHIHUX Ta
IHOUBITyadTbHUX  3aBJaHb, HE  3JaTHHM
MNOSICHUTH  He(axiBLIO CyTh  BIAMOBIIHUX

npobiieM MpOoQeciitHOl MISITLHOCTI; BUSBIISE
3HEBAry JI0 €TUKU HaBYAJIBHOTO MPOIECY

[TcuxomoTopHi:

- CTYJACHT 3JaTHHH CaMOCTIHHO MpaIlOBaTH,
po3pobisaTu OpUTIHAIBHI BapiaHTH
IHAUBIAyadbHUX  pIlIEHb,  BIEBHEHO  Ta

KBaJTi(piKOBAHO 3BITYBATH MPO HUX;
- CTYJIeHT 3JaTHUH CHOKIHHO Ta 30CepeKEHO

CIITyBaTH METOTUIHUM migxogamM 1o
MPUKITIATHUX PO3PAXYHKIB;
- CTYIEHT 3JaTHHM  TIOBHOI  MIpOIO

KOHTPOJIIOBAaTH Pe3yJIbTaTH BIACHUX 3YCHJIb Ta
HAMaraTucss ONTHUMalbHO KOPUTYBaTH CBOI
BJIACHI 3yCHUILIA

75-89% — CTYZIEHT NpPUITYCKAETHCS MEBHUX
NOMHJIOK Yy  CTaHAAPTHUX  METOIMYHUX
MiIX0AaxX Ta BiAYYBAa€ YCKJIAMHEHHS TpPH iX
Monudikamii 3a 3MIHM BUXIIHUX yMOB
HaBYAIBHOI a00 MPUKIIAAHOT CUTYaIii

60-74% — cTyIeHT BiuyBa€ YCKIAAHEHHS IpU
Mo audikarii CTaHJAPTHUX METOANYHUX
MiXOAIB 32 3MIHM BUXITHUX YMOB HaBYaJbHOI
a0o0 MPUKIATHOI cUTYyaIii

MmeHie 60% — CTy/IeHT He3AaTHUI caMOCTIHHO
31MCHIOBATH TOITYK Ta OMPAIFOBAHHS METO/IIB
Ta ITOPUTMIB PO3B’sA3aHHA 3ajad,
BUKOHYBAaTH 1HIUBI Ty aJIbH1 3aBJIaHHS,
IPOSIBIIsSIE O3HAKU aKa/JeMi4HOl He chopMoBaHi
HAaBUYKU CaMOOLIIHKHM PE3yJIbTaTIB HaBUAHHA 1
HAaBUYOK MIKOCOOHUCTICHOI ~KOMYyHiKamii 3
OPUNAHATTS ~ JOTIOMOTM 3 BHIIPABIICHHS
NOTOYHOI cHUTyalii He JOOpOYEeCHOCTI MpH
MIATOTOBIl  IHAWBIAyaIbHUX  3aBAaHb  Ta
BUKOHAHHI KOHTPOJBHUX POOIT




VI3ACOBU OINIHIOBAHHA

Ne Ha3Ba i kopoTkuii 3mMicT . . .
XapakTepHucTHKa 3MICTY 3aCO01B OI[iHIOBAHHSI
3/n KOHTPOJIBHOT'O 3aXOAY
- OINWUTYBaHHSI 3a TEPMIHOJIOTIYHMM MaTepiajioM, IIo
BIJIMTOBiAA€ TeMi poOOTH;
1 | 3axucT mpakTUYHUX POOIT - OIIHIOBaHHS apPryMEHTOBAHOCTI 3BITY JIaOOpaTOPHUX

3aBJIaHb;
- OIIIHFOBAHHSI aKTUBHOCTI y4acTi y IUCKYCIsX

- MUCHMOBUH 3BIT PO BUKOHAHHS PO3paxyHKOBO-TpadigyHOi
poboTu;

- OLIHIOBAaHHA CaMOCTIMHOCTI Ta SKOCTI BHKOHAHHSI
3aBJaHHs B X011 3BITY-3aXUCTY Ta CIIBOECIIH

2 [HnuBigyansHe 3aBAaHHS

3 MonynabsHi KOHTPOJIBbHI - CTaH/IapTU30BaHi TECTH;
poboTtu - aHAJTITUYHO-PO3PAXYHKOBI 3aBJaHHS
[TizcyMKOBHI KOHTPOJIb - CTaHJIapPTU30BaHI TECTH;

- aHAJTITHYHO-PO3PAXYHKOBI 3aBJIAHHS
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JIOJATOK A

3ABJAHHS 1O PABPAXYHKOBO-TPA®IYHOI/KYPCOBOM
POBOTHU

Po6oTa BUKOHYETHCS 3a IBOMa HAPSIMKaMH:
— Po3pobxka po3moaieHoi CucCTeMHu yIpaBiiHHS a00 30upaHHs 1HQopMmariii;
— Po3pobka 30cepe/KeHoi CUCTeMU yIpaBIiHHA a00 30upaHHs iHGOpMaIii.
Tema KypcoBoi poOOTM HOCUTH PEKOMEHJOBAHHMI XapakTep 1 Moxke OyTH NpHiiHSTa
CaMOCTIIHO 10 BUOOPY CTYJIEHTa 3a YMOBI 11 YHIKaJIbHOCTI B aKaJeMIuHii Tpyi.
[Tpuxknanu:
PexymnepaTop moBiTps
KiiMaT-KOHTpOJIb aBTOMOO1IIS
HUD cucrema g BA3 2106
UYacwu 1151 BEMKOI KIMHATH
MopnepHnizanis cuctemu YUITY ropuzoHTaibHO-pO3TOUYyBaIbHOTO BepcTaTa 2A622d2
Posnozinena cucrema yrpaBiiHHS KJIIMaT — KOHTPOJIEM B J1abopatopii
[IpoexTyBaHHs cucTeMu 00JIIKY €HepropecypcaMu MiprUEMCTBA
[TpoekTyBaHHS CUCTEMH aJalTUBHOTO YIPABIIIHHS OCBITIICHHSM ITEPEMIIICHHS
[IpoexTyBaHHS CHCTEMU CUTHAI3AIlli aBBTOMOO1ITIO
Cucrema ynpaBiaiHHS 00IrpiBOM NEPEMIIICHHS
Po3poOka cucTeMu MoKeKHOT Ta OXOPOHHOI CUTHa3a1lii
CaiTiodop
[IpoekTyBaHHSI KOMIAKTHOI METEOCTaHIIIi
CVY oxonomKkeHHs MPOKAaTHOTO CTaHa
Po3pobOka cucteMu aBToMaTH3aIlii iHKy0aTtopa

Cucremu nucTaHuiiHoro 300py 1H(OpMaIii Mpo BUTPATH EIEKTPOCHEPTil BEpCTaTAMU



