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Kadenpa aBTomMmaTtuku Ta poOOTOTEXHIYHUX CUCTEM iM. akanemika [.I. MapTtunenka

HABYAJBHO-METOJUYHU KOMILJIEKC 3 JUCHUILJITHUA

MIKPOITPOLHECOPHA TEXHIKA

["anmy3b 3HaHb: 16  "Xiwmiuna Ta GioiHxkeHepis"
CremianpHicTh 163 "biomeanuna imxenepis'






Onuc HAaBYAJIBLHOI AUCHUILTIHA

MikpornporecopHa TEXHIKA

(Ha3Ba)

I'any3b 3HaHB, HANIPSIM MIATOTOBKH, CHENiaJbHICTb, 0CBITHbO-KBaJi(ikaniiiHuii piBeHb

OcBiTHBO-KBai(hiKamiiHU piBEeHb

bakanasp

["any3p 3HaHb

16 — XimiyHa Ta OioiHXKeHepis

CrerjiajapHICTh 163 — biomenuuHa iHX)eHepis
XapakTepucTHKA HABYAJIbHOI U CIUTLTiHA

Bun 000B's13K0Ba

3aranpHa KijabKiCTh TOQUH 120

Kinskicts kpeautiB ECTS 4

KinpKkicTh 3MICTOBUX MOJYJIiB 2

Kypcosuit mpoekT (po6ota) (3a -

HasIBHOCTI)

dopma KOHTPOITIO eK3aMeH

IMoka3HUKH HABYAIBLHOIL JUCHUIJIIHU 1JI51 I€HHOI Ta 3204HOI GopM HABUYAHHS

JCHHA (I)OpMa HaBYaHHA

3a04Ha popMa HaBYaHHS

Pik migroroBku (Kypc) 3 3
Cemectp 5 56
JlexiitHi 3aHATTS 30  2o0. 2 200.
ITpakTH4Hi, CEeMIHAPChKi 3aHATTS

JlabopaTopHi 3aHITTS 30  200.

CamocriiiHa poboTa 60 2o0. 118  200.
InuBinyansHi 3aBIaHHs 200.

KinpKicTh THKHEBUX ayIUTOPHUX 4 200.

TOJIMH 7Sl IeHHO1 (OPMU HaBYAHHS




1.MeTa T2 3aBJaHHA HABYAJLHOI AUCHHUILTIHA

Mera BUKIaIaHHS TUCHUILTIHA "MIKpOIpoIleCOpHa TEXHiKa'" — 3aCBOITH OCHOBU BHOODY,
IPUHIUIIB pOOOTH MIKPOIPOLIECOPHUX IPUCTPOIB KEPYyBaHHSA Ta iX MpOrpaMyBaHHS.
O06'exTOM BUBYEHHS € MIKPOIIPOLIECOPHA TEXHIKA Ta MPOrpaMyBaHHs MIKPOIPOIIECOPIB.
3aBaaHHSAM JUCIHUILIIHU € BUBUEHHS OyI0BU MIKPOIIPOIIECOPIB, MIKPOKOHTPOJIEPIB 1 iX
pOTpaMyBaHHS.
ITicyiss BUBYEHHS AUCLUILIIHU CTYJCHT Ma€e
3HATH:
— apXITEKTypy MIKpOTIPOIIECOPIB,
— OyZI0BY MIKpOIIPOLIECOPHHUX CHCTEM,
— NPUETHAHHA 10 MIKPOIPOLIECOpiB 3ac001B aBTOMATHKH, 3aCBOEHHS MOBU IIPOTpaMyBaHHSL.
[lepenbOavaeThcst BUBUYCHHSI OCHOB IIM(PPOBOT TEXHIKH, OYIOBU Ta MPUHIUILY ii
MIKpPOIIPOIIECOPIB Ta MIKPOKOHTPOJIEPIB, IPUETHAHHS 1O HUX 30BHIMIHIX IPUCTPOIB aBTOMAaTH3aIlii
Ta X MPOrpaMyBaHHS JJIsl CTBOPEHHS CHCTEM YIPaBIIiHHS.
InTerpanbna komnerentHicth (IK): 3naTHicTh po3B’s13yBaTH CKIIaHI CHeliali30BaH1 3a1a4i
Ta MPaKTUYHI Mpo0IeMu y 6ioMeIn4HIN iHKeHepii Ta y mpoieci HaBuaHHsI, 10 ependadae
3aCTOCYBaHHS MEBHUX TEOPIii Ta METOJIB MEAMYHOI 1HKEHEPii, 1 XapaKTepU3yeTbCs
KOMIUIEKCHICTIO T2 HEBU3HAYCHICTIO YMOB.
3aranbHi komnereHTHoCcTi (3K): 31aTHICTE 3aCTOCOBYBATH 3HAHHS Y IPAKTUUHUX CUTYAIISX.
3HaHHS Ta PO3yMiHHS IPEAMETHOI 001aCTi Ta pO3yMiHHS MPOQECIHOT TisTTHHOCTI. 31aTHICTD
IUIaHYBATH, IPOEKTYBATH, PO3POOIISATH, BCTAHOBIIIOBATH, €KCIIIIyaTyBaTH, IATPUMYBATH,
TEXHIYHO 00CITyrOBYBaTH, KOHTPOJIIOBATH i KOOPIMHYBATH PEMOHT MPHIIAiB, 00IaIHAHHS Ta
CUCTEMHU JUIsl PO ITaKTUKH, JIarHOCTUKY, JIKYBaHHS 1 peaOiiiTallii, 110 BAKOPUCTOBYETHCS B
JIKapHSX 1 HAYKOBO-IOCHIIIHUX 1HCTUTYTaX.
IIporpamui pesyabrarn HaBuyanus (IIPH) OII: 3xilicHioBaTH iHXEHEPHUI CYIPOBIiJ,
CEpBICHE Ta 1HIIIE TEXHIYHE OOCIYrOBYBaHHS IIPU EKCILTyaTalii JabopaTopHO-aHATITUYHOT
TEXHIKHM, MEIMYHUX JIarHOCTUYHUX 1 TEPAeBTUYHUX KOMIUIEKCIB T4 CUCTEM.

2.1IporpamMa Ta CTPYKTypa HABYAJIbHOI TUCHUILTiIHM [IJIS:
— IIOBHOT'O TEPMIHY JIEHHOT ()OPMU HaBUAHHS.

KinekicTs roguna
Ha3Bu 3MicToBHX JieHHa popma 3aouHa Gopma
MOJyJIIB 1 TEM YCBOTO y TOMY YHCII YCBOTO y TOMY YHCII
a1 | 0| nab | iHxa | c.p. a| o | nab | iHa | c.p.
1 2 3 14| 5 6 7 8 9110] 11 |12 | 13
3micToBui Moaynb 1. AnapaTHi 3acO0M MIKPOIIPOLIECOPHUX CHUCTEM KEPYBAHHS

Tema 1. OcHOBHI 6 2 4 8 2 6
noHsATTss MII TexHikm
Tema 2. Jloriusni 8 2 6 12 12
eJIEMEHTH 0e3
nam’siti
Tema 3. Tpurepu. 8 2 6 16 16
Perictpu.
JliunnpHUKHA.
Tema 4. Apxitekrypa | 10 2 4 6 6 6
MIKPOIIPOIIECOPIB.
Oprasizaitist po60TH




OTlepaTHBHOI mam’ ST
Ta 30BHIITHIX TOPTIB

Tema 5. Cucrema
KOMaH/
MIKPOKOHTpOJIepa

12

10

10

Tema 6. Enemenrap-
HE IPOrpaMyBaHHS.
Crniocobu npueaHaH-
HS 30BHIIIHIX
IIPUCTPOIB

Tema 7. lupextuBu
acembOiepa

8

2

2

4

2

Pa3om 3a 3MicToBHM
MojayJem 1

60

16

14

30

60

58

3microBuii Mostyis 2. [Iporpamys

aHHS MIKPO

IPOLECOPHUX CUCTEM KEPYBaHHS

Tewma 8. [lepepuBan-

Hs Ta poboTa B
MPLAB

8

2

6

8

Tema 9. IIporpamy-
BaHHs TUIOBHX 3aja4
YIIPaBIIiHHA Ta
MaTeMaTU4YHOl
00poOKH

Tema 10. BOynoBani
MOJyJIi
MIKpPOKOHTPOJIEPIB.
Monyi Taiimepis.

10

Tema 11. Monynb
E€HEPTOHE3AIEKHO1
mam'saTi JaHuX.

Tema 12. B3aemonis
MIKpOKOHTpOIIEpa 3
KJIaB1aTypOIO

Tema 13. Busenenus
uudposoi
iH(popMarii Ha
IHIUKATOP

10

12

12

Tema 14. Monynb
aHaAJIOTO-1IIM(PPOBOTO
MEPETBOPEHHS.
IIporpamyBaHHs
3a]1a4 peryJroOBaHHs

Pa3zoMm 3a 3micToBUM
Mo yJiem 2

60

14

16

30

60

60




Yceboro roaus | 120 30 30 60 |120 2 118
KypcoBuit npoekt
(pob6oTa) 3 po3poOKH
CHCTEMH YIPaBJIiHHS
Ha 0a3i MiKpoIpoIie- T i T i i
COPHOT'O IIPUCTPOIO
KEepYBaHHs
Yceboro roaus | 120 30 30 60 | 120 2 118
3. TeMu ceMiHAPCHKHUX 3aHATh
Ne Hazpa temu KinbkicTh
3/ TOIUH
1
2
4. Temn NMPAKTUIHHUX 3aHATH
Ne Hazpa temu KinbkicTh
3/ TOIUH
1
2
6. Temu J1a0opaTOpPHHUX 3aHATH
Ne HazBa temn Kinbkictb
3/n TOJIUH
1 | Buxopucranus cepenosuiia MPLAB nns cknananus ta 4
HAJIarOJDKEHHSI TPOrpaM MiKpOKOHTpOJIEpa
2 | Hii 3 mopTamMu MiKpOKOHTpOJIEpa, JIOT14HI ornepalii Ta 00podka 4
OKpemMux OiTiB
3 | CtBOopeHHs nMporpaMHOi 3aTPUMKH 4acy 3a JOIOMOTO0 LIUKJIIB 2
4 | CTBOpeHHs 3aTpPUMKH 4acy 3a JIOIIOMOI00 IepepUBaHb Bij| TalimMepa 4
5 | BuxkopucranHs eHeproHe3aaekHol maM'sTi JTaHUX 4
6 | BukopucranHs KiaBiaTypu 3 MIKpOKOHTPOJIEPOM 4
7 | BuBenenns uudponoi iHdopmallii Ha CEMHUCErMEHTH1 1HAUKATOPH 4
8 | BukopucranHs MOyJsl aHAJIOTOBO-IU(POBOTO MEPETBOPEHHS 4
Pazom 30
7. CamocriiiHa po6oTa
Ne Hasga temn Kinpkictsb
3/1 TOJIMH
1 be3KkoHTaKTHI JIOT1YHI eIEeMEHTH 1HTETrpajlbHOMY BUKOHAHHI1 6
2 TexHiuHa XapakTepHCTUKA MIKPOIPOIIECOPIB. 4
Perictpu cnemniansHoro npusnadeHHs: PIC-konTponepa
3 | Pexumu pobGotu 1 crmemianeHi ¢yHKUii MikpokoHTposnepa. bitu 4
KoHpiryparii




4 Perictpu cnemiansHoro npusHadeHus PIC-konTponepa 6

S) dopmaizallisi IPOEKTYBaHHS MIKPOIIPOIIECOPHUX MPUCTPOIB 4

6 brnouno-iepapxiunuii  miaxig. Cxema mpolecy  IPOCKTyBaHHS. 4
MeToauka po3B'si3aHHs 334 IPOEKTYBaHHs

7 CknaaHas miANporpaMu MHOYKEHHS IBOOANTOBUX YHCET 6

8 CknamanHs nporpamMu BUBeAeHHs U poBoi iHopmarllii Ha IHIUKATOP 6
IUHAMIYHUM CIIOCOOOM

9 CknamanHs porpamMu BUBeAeHHs U poBoi iHdopmarlii Ha IHIUKATOP 6

CTaTUYHUM CIIOCOOOM 3 BUKOPUCTAHHSM PETiCTPIB 3CYBY

10 | Po3poOka nmporpaMu perysroBaHHs (pi3HIHOTO MTapaMeTpy

11 | CtBopeHHs 3a1aHuX (pparMeHTiB mporpam

13 | AHani3 mignporpamu AiJIeHHsS] 0THOOAUTOBUX YHCEI

6
6
12 | Anami3 mignporpam JoJaBaHHS Ta BiIHIMaHHS 0araro0aiTOBUX YUCET 4
6
6

14 | Anani3 nporpamu GopMyBaHHS IMITYJIbCIB 331aHOT TPUBAJIOCTI

Pasom 60

8. InauBiayanbHi 3aBIaHHS

1.

2.
3.

10.
11.
12.

13.

Hammcatn  pedepar na Ttemy "Knacudikamis MOB TporpaMmyBaHHS JUIsS 3aBJaHb
aBromarm3amii” [15.2, 15.3].

Ckuactu po3udpoBKy CIMEHCTB 1 TUIIIB TporpamoBanux peie [13.1, 14.1-2].

CkiacTé adropuT™M aBTOHOMHOTO NMPOTpaMyBaHHS Ta HAJAroJUKCHHS MPOrPaMOBAaHHUX pelie
EASY [13.1, 15.1, 15.2].

3aKOHCIIEKTYBAaTH Y JIEKLIHHOMY 30LIMTI CHOCOOM NpPUEIHAHHS 30BHIIIHIX MPHUCTPOIB 10
nporpamoBanux pene EASY [13.1, 14.1].

Po3pobutu mporpamy KepyBaHHS TeIIOreHepaTopoM Ha 6a3i nmporpamoBanux pene EASY 3
BUKOPHCTaHHSAM MOyJiB perne yacy [13.1, 14.1, 15.2, 15.3].

Po3pobka mporpam KepyBaHHs OCBITJICHHSM Yy NTalIHUKY Ha 0a3i MpOrpamMOBaHUX pele
EASY 3 BUKOpUCTaHHSM MOAYJIB TH)KHEBHUX 1 piunux Taiimepis [13.1, 14.1, 15.1].

Po3pobka nporpam kepyBaHHS TEXHOJOTIYHUMHU MpollecaMyd Ha 0a3l MporpaMoOBaHUX pejie
EASY 3i ciibHUM BUKOPUCTAHHSM MO/IYIIIB pelie 4acy, TH)KHEBHUX 1 piuHuX Taiimepis [13.1,
14.1, 15.1].

Po3pobutu nporpamy ta ¢popmu BuBeAeHHS iH(opMalii Ha aucruielt iH(opMalii npo cTaH
nramHrka (IHKydaTopa, TeIUTUI, CBUHapHUKa, Tomo) [13.1, 14.1, 15.1, 15.3].

Hanmcatu pedepar mpo cnoco6u BUKOPUCTaHHS MOJIYJIIB KOMIIApaTOpiB y NMpOrpaMoBaHe
pene EASY [13.1, 14.1, 15.1, 15.3, 15.2].

PospaxyBaTu mapameTrpu komnapaTtopa nporpamoBaHoro pene EASY mis 3amanoro natumka
[13.1, 14.1].

3aKOHCIIEKTYBATH y JIEKIIHHOMY 301UTI 1HGOpMaIil0 Ha TeMy "3acTOCyBaHHS B cHCTEMax
KepyBaHHs MoayiiB nepexoay" [13.1, 14.1, 15.3].

3aKOHCIIEKTYBaTH y JIEKIiifHOMY 30mIHTI iHpopMarito Ha Temy "Moxaym ckuganns" [13.1,
14.1].

JUisi cuCTeMH 3aJJaHOTO TEXHOJIOTIYHOrO OO0JIaJHAHHS CKJIACTH MPOrpaMy aBTOMATUYHOIO
MOBIIOMJICHHSI ~ MEPCOHANy MpO  HEOOXIAHICTh  TEXHIYHOTO  OIJsAy, TEXHIYHOTO
o0cnyroByBaHHs, peMOHTY o0Oiannanns [13.1, 14.1, 15.1, 14.4].




14.Po3pobutu enexTpuuHy cXemMy Ta TNpOrpaMy BHKOPUCTaHHA MOJIYJiB YacTOTHHX
JIYUIBHUKIB 1 JAaTYMKIB XOJUIa JUII BUMIPIOBaHHS IIBUAKOCTI oOepTanHs nsuryHa [13.1,
14.1].

15. Cknactu mporpamy kepyBaHHsS 4OTUpPMa O0'€KTaMH 3a JOIOMOIOK KHOHOK Kypcopa [13.1,
14.1, 15.3].

16. Hanucatu pedepar Ha Temy "Cucrema easySoft-CoDeSys [14.2, 14.3, 15.3].

9. MeToau HaBYaAHHS

Metoau akTHMBHOIO HaBYaHHA BUKOPUCTOBYIOTBCS JJIsi TPEHYBaHHA Ta PO3BUTKY
TBOPYOTO MHCIICHHSI CTYACHTIB, (OpPMyBaHHS B HHUX BIJMOBIJHUX MPAKTUYHUX YMIiHb Ta
HaBUYOK. BOHM CTUMYNIOIOTH 1 NIABHUILYIOTH iHTEpPEC 10 3aHATh, AKTUBI3YIOTh Ta 3arOCTPIOIOTh
CIpHUIIMaHHS HaBYAJILHOTO MaTepiaiy.

MeTtoau akTUBHOIO HaBYaHHSA: JALIOBA T'pa, PO3IrPYBaHHS pOJICH, aHaIi3 KOHKPETHHX
CHUTYaIliii, aKTUBHE ITPOrpaMOBE HABYAHHSI, iIrPOBE MPOEKTYBAaHHS Ta MPOOIEeMHa JISKITis.

JlinoBa rpa BKJIIOYAE HASBHICTh IrPOBOTO MOJEIIOBAHHS Ta PO3MOAUT POJEH MK
y4aCHHKaMH TPH; HAsSBHICTh 3arajJibHoi METH BCHOTO irpOBOTO KOJEKTHUBY, AOCSTHEHHS SKOi
3a0e3MeyyeThCsl B3AEMOJIIEI0 YYACHHKIB TPH, MIJKOPEHHAM iX pI3HOOIYHUX I1HTEpeciB Il
3arajibHii MeTi.

PosirpyBanHs pojeil € mpoCTiIMM METOA0M MOPIBHAHO 3 AUIOBOIO TPOIO, L0 MOTpedye
MEHIIIMX 3aTpaT yacy Ta 3aco01B Ha po3poOKy Ta BIPOBaKEHHS. B3aeMoisi ydacHUKIB IrpOBOTO
3aHATTS MOXKE 3[11ICHIOBATUCS, 30KpEMa, Y BUTIISAL TUCKYCIH.

AHai3y KOHKPETHUX CHUTyallli sIK HETPaaUIIMHOTO METOJYy HaBYaHHS BIIACTHBI
HasIBHICTH CKJIAJHOI 3a/1a4i 4u 1npobsieMu, GopMyIIOBaHHS BUKJIA/adeM KOHTPOJIbHUX 3alUTaHb
3 1aHoi po0eMH, 0OrOBOPEHHS MOXKJIMBUX BapiaHTIB ii BUPIIIIEHHS.

MeToa akTHUBHOTO MPOrpaMOBOTO HaBYAaHHS XapaKTEPU3YETbCS OIHIEI0 Crelnu(pidHO0
pHUCOI0 — MOIH(POPMOBAHICTIO BHKJIaJaya y NMPaBUILHOMY UM HaHONTUMAJIbHIIIOMY BUpIIIEHHI
MIOCTaBJIEHO] Mepe]] CTyIeHTaMU IpoOIeMH.

B mpuHIMIII METOIM aKTUBHOTO MPOrPAaMOBOTO HAaBYAaHHS Ta irpoOBOTO MPOEKTYBaHHS
MOKYTh PO3IJISATHCA AK Pi3HOBHIHOCTI METOMy aHalli3y CuTyaliil. IX BujiseHHs TOB'A3aHE 3
CYTTEBUMU BIMIHHOCTSMHU IPU3HAUEHHS, 00JlacTell BUKOPUCTAaHHS Ta MaclTady cuTyarlliil, o
PO3TIIAIAIOTHCSL.

[Ipn BHKOpUCTaHHI METOAY IrpOBOrO MPOEKTYBAaHHS  BIACYTHE Hamepex BiIOMeE
BUPIIICHHS MMOCTAaBJICHOI Mepe] CTyleHTaMH 3aiadi. Ha BiAMiHY Bil METOy aHali3y CHUTYaIliid
JUISL TAHOTO METOJy, MPOLIeC MPOEKTHO-KOHCTPYKTOPCHKOTO BUPOOJIEHHS BapiaHTIB BUPIIICHHS,
X 3aXMCTY Ta OOTOBOPEHHS MOKE TPUBATH KIJIbKA THXKHIB.

[IpoGnemMHOIO0 € JeKuis, MO0 MICTUTh Yy €001 MpoOieMHi, AUCKYCIHHI TBEpIKEHHS,
BapiaHTH BHPIIICHHS SKUX JIOCATAIOTBCA OOOB'A3KOBMM OOTrOBOpEHHSIM iX MDK Yycima
npucyTHimMH. LlboMy nepenye MOHOJIOT BUKJIaJaya, B IKOMY BiH BBOAMTH CIIyXadiB y mpooOsiemy,
BKa3y€e Ha MOXJIMBI MIJXOAW A0 1i aHami3y Ha Marepiaji CIIBCTaBJICHHS PI3HUX (aKTOpiB Ta
Teopid 1 3HaHOMHUTH 3 JIEIKMMH YMOBaMM Ta MIpeleIeHTaMH ii po3B'A3aHHS, CTBOPIOIOYM TUM
CaMMM IPYHT ISl IOJJaHHS IPOOIIEMH.

10. ®opMu KOHTPOJIIO
3acTOCOBYETHCSI KOHTPOJIb TIONIEPEHIM, TOTOYHHNA, TEPIOJUUHUI, TTiACYMKOBHH.



[TonepenHiit KOHTPOJIb TPOBOIUTHCS, OO BU3HAYUTH PiBEHB ITiITOTOBICHOCTI CTY/ICHTIB
Ha TIOYaTKy HOBOTO HABYAJIBHOTO POKY YW TepioAy. Pe3ynbraTh 1bOTO KOHTPOIIKO CYTTEBO
BIUTMBAIOTh Ha 3'ICYyBaHHS IIOYAaTKOBOI CHUTYyallil IUIsl IMOJANbIIOi OpraHizaiii HaBYaJIbHOTO
MpoIeCy, KOHKPETU3YBaHHS, ONTUMI3alii Ta OUIBII IUIECIPSIMOBAHOTO BH3HAYCHHS HOTO
3MICTOBOTO KOMIIOHEHTa, OOIPYHTYBaHHS ITOCIIIJIOBHOCTI OIIpaIlfOBaHHS PO3MIIIB 1 YaCTUH
HABYAIILHUX MPEAMETIB, BH3HAYCHHS OCHOBHUX METO/IB, POpM i 3acC00iB HOT0 MPOBEICHHS.

[ToTouHUl KOHTPOJIB 3aCTOCOBYETHCS ISl TIEPEBIPKH 1 OKPEMHX CTYACHTIB, 1
aKaJeMIYHHX TPYII, SIK MIPaBWIIO, HAa TUTAHOBUX 3aHATTAX. [legaror cucreMaTHyHO CIIOCTepirae 3a
HaBUYaJIbHOI POOOTOI CTYJECHTIB, IEPEBIps€ pPIBEHb ONMaHyBaHHS IPOTPaMHOTO MaTepiaiy,
dbopMyBaHHS MPAKTUYHUX HABUYOK Ta BMiHb, IXHBOI MIIHOCTi, 2 TAKOXX BHCTaBJISiE€ BIIOBIIHI
OIIIHKHM 3a YCHI BIAMOBi1, KOHTPOJIBbHI pOOOTH, TIepeadaueHNX IPOrPaMOI0 TUCIIUILTIHH.

[lepioguuHMii KOHTPOJIH MAa€ CUCTEMHUH, IUIAHOBHM 1 HJIeCHpsIMOBaHUi xapakrep. Llei
KOHTPOJIb 3/IIHCHIOETBCSL Y MPOLIEC] IUITAHOBUX 3aHSATh.

[lincymMKoBHIi KOHTpOJIb CHpPSMOBAaHO Ha BH3HAYCHHS pIBHSA peamizaiii 3aBaaHb,
chopMylIbOBaHUX Y HAaBYAIIbHIN MporpaMi. BiH 0XOIUTIOE 1 TEOPETUYHY, 1 TPAKTUYHY MiATOTOBKY
CTY/ICHTIB, IPOBOAMUTHCS HAMIPHUKIHII CEMECTPY.

11. Po3noaia 0aJiB, AKi OTPUMYIOTH CTYACHTH

[ToTouHuit KOHTPOIH PeitTunr 3 [TincymkoB
Peittunr 3 Peittunr : 3aranbH

. . . . JIIOJATKOBO a arecTallsa

3microBu | 3MicToBH | 3MICTOBM | 3MICTOBH | HABYaJIbHO i poGoTH wrpadHu a
i Moaynb | ¥ momyne | i Momyns | ¥ momyab | ipoboTh pR i R rp (exzamen KUTBKICT
1 2 3 4 R HP e . b OamiB
YH 3aJ1K)
0-100 0-100 0-100 0-100 0-70 0-20 0-5 0-30 0-100

Ipumirku. 1. Bignosigno 1o «I[lonoxeHHs Mpo KpeAUTHO-MOYJIbHY CUCTEMY HaBUaHHS B
HVBIill Ykpaiamu», 3aTBepkeHoro pekropom yHisepcurery 03.04.2009 p., peHTHHT cTyaeHTa 3
HaBYaJIbHOT po00TH R gp CTOCOBHO BHBUEHHS MEBHOT NUCIMILIIHA BU3HAYAETHCS 32 (POPMYIIOIO

0,7 (R(l)gM . K(l)3M + o+ R(n)SM . K(n)gM)

Rup = ----------=mmmmmme - -- + Rpp - Rurre,

Knc

e R(1)3M, R(n)3M — PEUTHHTOBI1 OIIHKK 3MICTOBUX MOAYTIB 3a 100-0anpHOI0 MIKAJIOK0;
N — KIJIBKICTh 3MICTOBUX MOJYJIB;

K%y, ... K3y — kinexicrs kpenutiB ECTS, nependauenux pobounM HaBYaIbHUM
TIJIAHOM JIJIS1 BIJIMOB1THOTO 3MICTOBOTO MOTYJIS,

Knuc = K(l)gM + + K(”)gM — kinbkicth kpemutiB ECTS, mepembadueHux podouum
HaBYAJILHUM TUTAHOM JIJIS IUCUIUTUIIHKE Y TIOTOYHOMY CEMECTPI;

R jp — peliTHHT 3 10AAaTKOBOI pOOOTH;




R yrp — peiiTuHT mrpadHU.

Hageneny hopmyiny MOKHA CIIPOCTHTH, SKIIO MPUHHITH K(l)gM = .= K(n)gM. Toni BoHA
OyJe MaTu BUTJIST

Rup = ------mmmmmmmmmmmmm oo + Rpp - Rurre.

Peiimunz 3 0ooamxoeoi pooomu R nqp nonaetbea 10 R yp 1 He Moxxe nepeBuryBatu 20
OaniB. BiH BU3HAYAETHCA JICKTOPOM 1 HAJIAETHCS CTYACHTAM PIIICHHSAM Kadeapu 3a BUKOHAHHS
po0iT, siki He mependayeHi HAaBYAJIHHUM IUIAHOM, ajie CIPHUSAIOTH MiJABHINCHHIO PIBHS 3HAHb
CTYJECHTIB 3 AUCLMILIIHY.

Peamunz wmpagnuit R yyrp He mepeBunrye 5 OaniB 1 BigHiMaeThes Big R gp. Bin
BHU3HAUYAETHCS JIGKTOPOM 1 BBOJUTHCS pillleHHSAM Kadenpu s CTYICHTIB, sKi Marepial
3MICTOBOTO MOJYJSl 3aCBOUIM HEBYACHO, HE JIOTpUMYyBaIHCS Tpadika poOOTH, MPOITyCcKad
3aHATTSA TOILLIO.

2. 3rigHo i3 3a3HaueHUM llONOXKEHHSAM niO20moeéKa i 3axucm Kypcoeozo NpOEKmy
(pooomu) oniHroerbess 3a 100 GanpbHOM IIKAJOK 1 Jami TEPEBOJIUTHCS B OIIHKHA 3a
HaI[lOHAIBHOO 1KajIo0 Ta mKainow ECTS.

HIxana ominoBanusa: HanmioHaJabHA Ta ECTS

Cywma 6ainiB 3a Bci Ouirika Orinka 3a HalllOHAJIBHOIO MIKAJIOI0
BHIIM HaB9aJIbHOL ECTS | Uit eK3aMeHy, KypcoBOro IS 3aJTIKY
ABUIPHOCTI poeKTy (poOOTH), IPAKTHKH
90 -100 A BIIMIHHO
82-89 B o6be
74-81 C Jlo0p 3apaxoBaHoO
04-73 D 3aJI0BIJILHO
60-63 E
HE3a/I0BLITHHO 3 HE 3apax0BaHO 3
35-59 FX MO>KJTUBICTIO TIOBTOPHOTO MO>KJTUBICTIO
CKJIQ/IaHHS MOBTOPHOTO CKJIAJIAaHHS
: HE 3apax0OBaHO 3
HE3aI0BLITHHO 3 ,
, 000B’3KOBHM
0-34 F 000B’I3KOBUM ITOBTOPHHUM
: MOBTOPHUM BUBYCHHSIM
BUBYCHHSIM JTUCIMILIIHU .
JTUCIUIUTIHA

12. MeToanuHe 3a0e3me4eHHS

1. Pynmencokuit A.A. MikpormpoiiecopHa TexHika. MeToIn4YH1 BKa31BKH JJO BUKOHAHHS
naboparopuux poodit. — K.: HYBIll, 2022. — 50 c.

13. PexomeH10BaHa Jiiteparypa

bazosa
1. Enextponika i MikponpouecopHa TexHika. Hapuanpnuit nocionuk.[B.1. Cenbko, B.I1.
Jlucenko, O.M. FOpuenko, B. €. JIykin, A.A. Pynencekuii] — K: Arpocsir, 2015 — 676 c.
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2. Tonosincekwuii b.JI., JlementaproB B.B., Pynencekuii A.A. MikporporecopHa TeXHiKa.

Hapuanpuumii nocionuk. Hixkun, 2017. — 120 c.

3. ®dypman U.A., Kpacno6aes B.A., Ckopozenos B.B., PucoBansiii A.H. Opranizartis 1

nporpamyBaHHs MikpokoHTpouepis: [ligpyunuk. — Xapkis: Ecianga, 2015. — 248 c.
JlonmomizkHa

1. Texniuni 3aco6u aBromatu3aii (uactuna 2) / M.B. Jlykintwok, B.I1. JIucenko, B.€. Jlykin,

AM. I'mankuii, C.A. lIBopos, A.A. Pynencokuii, A.A. 3aBeptkin. HaBu. mocionuk — Hixkun:

Bunasens 1111 JIncenxko M.M., 2018. — 455 c.

2. Sluenkos B.C. Mikpokontponepu MicroCHIP.. — K.: - 2020. — 296 c.

3. Tasepube K. PIC-mikpokonTponepu. —K.: JIMK, 2020. — 272 c.

14. Indopmaniiini pecypcu

1. http://elibrary.nubip.edu.ua — enexTponna Haykosa 6i6mioreka HYBIll Ykpainu.

2. http://energ.nauu.kiev.ua/ - HapyansHo-iH(popmaniiiauit mopran HHI enepreruxy i
ABTOMATHKH

3. http://www.nbuv.gov.ua/ - Haiionansna 6i0aioreka Ykpainu imeni B.1. Bepraacekoro,
Kuis.

4. www.microchip.ua

5. www.microchip.com
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Kpurepii oniHKH 3HAHb CTY/J€HTIB
Po3paxyHok MOy IbHO-PEHTHHIOBOI OI[iIHKM 3HAHb

Kypc cKIafaeThest 3 TphoX MOAYMIB. X XapakTepucTHKy HaBeIeHO B TAGIHILI.

KosxeH Moynb OLIIHIOETHCS B 0aax, BpaXOBYIOYH aKTHBHICTh Ha JICKIIAX Ta MPAKTUYHUX
3aHATTSAX, BAKOHAHHS 1 3aXHUCT J1a00paTOpHUX POOIT, BUKOHAHHS KOHTPOJIBHUX Ta CAMOCTIHHUX
poOiT.

PenTuHroBi OLiHKK i3 3MICTOBUX MOAYNiB

PefiTuHTOBA OIiHKA 3MICTOBOTO MOJTYJIS,
Tepmin Howmep Hapuaibne Kpenuru Ganm
3MICTOBOrO | HABAHTAXKCHHS,
HaBYaHHS ECTS ..
MOJTYJISI TOIUH MiHIMaJIbHa | pO3paxyHKOBa | peajbHa
"1r-"gt 1 60 2 60 100
"10"-"19" 2 60 2 60 100
Bceroro 120 4

HaBenena kinbkicTh 6aiiB 3a HaBYalIbHY po0OOTY cTyneHTa ckianae 70% Bif 3arajabHOL
kipKkocti 6aniB. e 30% npunanae Ha arecramiro (icnut). ToOTO, peUTHHTH 3 HABYAITLHOL
po0OTH Ta aTecTarlii CKIagar0Th:

Rup = 70 6aniB, Rg= 30 Oaiis.

CTyneHT MosKe 301IBIIMTH CBiii PEHTUHT Ha BEJIMUUHY J0JaTKOBOIO PEUTHHTY R, 3a pobory,
BU3HAYeHY JekTopoM. OcTaHHIi BBOAUTH Kadeapa aBToMaTH3allii ¢.-r. BUPOOHHUIITBA 32
BUKOHAHHS POOIT, K1 HE nepedadeHi HaBYaIbHUM IUTAHOM, ajie CIPUSIOTH Mi1BUIICHHIO
KBamiiKallii CTy/IEHTIB 3 AUCITUIUTIHY (JIOMIOBIh HA CTYJAEHTChKIN KOH(pepeHIlii, 3100yTTs
BHCOKOTI'O Miclig Ha 2-oMy eTarti BeeykpaiHebkoi oniMIiaan, BATOTOBJIEHHS MAKETIB, MiATOTOBKY
HAOYHHX MOCIOHUKIB TOIIIO).

Petimune 3 0ooamkosoi pobomu Ry, moxe cknagata 10 10% Big peHTHHTY 3 TUCHUILTIHYA
(To6T0, 10 6amiB). Ry, momaerscsa 110 Ryp.

Petimune wimpagrnuii Ry, BiIHIMaeTbes Bl Ry 1 Moke cknanatu 10 5% Bin Ryp(11s Hammoro
BUNAAKY Rymp=5 0amiB). Ry, BH3Ha4ae JIEKTOP. Moro BBOIUTE CBOIM pimeHHsAM Kadeapa
aBTOMAaTH3allii C.-T. BAPOOHUIITBA AJISl CTY/IEHTIB, IKI HECBOEYACHO 3aCBOIIN MaTepial MOIYIs,
HE IOTPUMYBAIUCH I'padiKu poOOTH, MPOIYCKAIN 3aHSTTS TOILO.

s momycky 1o arecraiiii (icUTy) CTyIeHTY HeoOXiqHO HaOpaTu He MeHie 50%0aiB Bix
PENTHHTY 3 HaBYaIbHOI poOoTH R,y (35 Oamis). Lle o3Hauae, o B IJIOMY CTYIEHTY HEOOX1IHO
BUKOHATH TaKHH MiHIMYM pOOIT:

- Bukonatu Bci 3aruiaHOBaH1 eKCIIEpUMEHTaNbHI 3aBAaHHs (J1abopaTopHi podOTH,

PO3paxyHKOBI 3aBJIaHHS, JOMAIIH] 3aBJaHHS, KOHTPOJIbHI POOOTH);

- YHUKHYTH IITpaHUX CaHKIIHN JIEKTOpa.

PeiiTunr 3 arectanii R, BKJIIoYa€e pedTHHT 3 icnUTy Ric 1 BU3HAYa€ThCs KUIBKICTIO
0astiB, OTpUMaHUX CTYJEHTOM Ha aTecTallii 3 TUCIUILIIHY 1 TepeadayeHuX poOounM HaBYaIbHUM
TUTAaHOM.

CryaeHTH, sSIKi MPOTATOM ceMecTpy HaOpanu HeoOX1aHy KUTbKICTh OaniB (He MmeHIne 60% Bif
PO3PaxyHKOBOTO PEUTHHTY AUCHHUILIIHU, TOOTO 60 OaniB), MAalOTh MOKITUBICTH:

- HE CKJIaJar04M ICIIUT OTPUMATH €K3aMEHAIIIHY OIlIHKY “ABTOMAaTUYHO’, BIATIOBIAHO JI0

HaOpaHo1 3a ceMecTp KiIbKOCTI 0aiiB, MEPEBEACHUX B HAI[IOHAIBHY OILIIHKY 3T1IHO 3
JaHUMHM TaOIuIIi;
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- CKJIaJaTH iCIIMT 3 METOIO MiIBUILIEHHS PEUTUHTY 3 AUCLUILIIHY;

-y pa3i OTpHMaHHS 3a pe3yJbTaTaMH CKJIaJaHHS ICTIUTY OILIHKK MEHIIIO1, HixkK
“ABTOMaTHYHO”’ 3a PEUTHHIOM HaBYAIBHOI pOOOTH, 32 CTYICHTOM 30€piraeThCs OIliHKA,
oTpuMaHa ‘“ABTOMAaTH4HO”.

Orinka PeliTuHT 3 qucHMILTIHYT, OalTn
HaIlioHaJbHA Bix 10
BigmiaHO 90 100
Hobpe 74 89
3a10BUIBHO 60 73
HesanosiipHO 0 59

CryneHTH, SKi TPOTATOM HABYAILHOTO CEMECTpy Habpanu KUTBKICTh OaniB, mo meHme 60%
BiJl pO3paxyHKOBOTO peHTHHTY auciuiutinu (60 6aniB), To0To ouinky “He3anoBineHo” abo “He
3apaxoBaHO”’, 3000B’s13aH1 CKJIa/IaTH iCIIHT.

CryneHTH, sIKi IPOTATOM HAaBYAJILHOTO CEMECTPy HaOpasu KUIbKICTh 0aniB, mo mexme 50%
BiJl peiTHHTY HaBYasIbHOI poOOTH (35 OaniB), 3000B’s3aHi A0 MOYATKY €K3aMEHAIIHHOI cecii
MiJBUIIMTH HOTO, 1HAKILIE BOHU HE JOMYCKAIOTHCS A0 ICHUTY 3 i€l AUCUUILIIHYU 1 MAIOTh
aKaJeMiuyHy 3a00proBaHiCTh.

CryneHram, siKi yCHIIIHO 3aBEPIIUIHA 3aCBOEHHS JUCLHUILIIHY, 3a/I0BOJILHAIOUN BCl HEOOX1/1HI
BHUMOTH MIOJI0 aTeCTaIlii, MPUCBOIOThCA Kpeautu ECTS, npusHaueHi Ui TUCIUTUTIHA
poOOYMM HAaBYAJIHLHUM ILIAHOM.
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