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1. Onuc HaBYAJBLHOI AMCIUILIIHHA

XapakTeprcTUKa HABYAIBHOI JUCIHUIUIIHA IOfaHa 3TiIHO 3 HaBYAJbHUM IUIAHOM  CIICIaJbHOCTI
8.04020301 — dizuKa i NPEACTABIAETHCSA Y BUIVISI Ta0mIIi 1.

Tabnuys 1
I'amysb 3HaHBb, HAPAM XapakTepucTuKa HABYAJIbHOI
HaijimenyBaHHSsI IOKA3HUKIB MiATOTOBKH, OCBITHBO- AUCUMILTIHU
KkBaJi(ikaniiiHuii piBeHb JICHHA
0402 ¢izuko-maremaTuyHi
KinpkicTs kpemutiB 3 HayK{ 3a BUOOpOM

8.04020301- dizuka

Monymnis 3 Pik migroroBku m’sirmid
3MicTOBUX MOAYIIB 1 . Cemectp 9-10
®di3uka -
IH/I3: € Jlekiii 18 ro.
3aranpHa KutbKicTh romH 108
TKHEBHX TOTHH JlaboparopHi 20 rog.
(mst nenHoi popMu HaBYAHHS): CamocriitHa po6oTa 35 roj.
aymaTopHux 1,5 MaricTp InuBinyansHa po6ota 35 rog,

CaMOCTiifHOi poboTH_2__
IHIUBITYyaIbHOT pOOOTH 2

®dopma KOHTPOJTIO: 3AITIK




2. Mera Ta 3aBJaHHA HABYAJIbHOI JUCHMILIIHH

1.1. Metor0 Kypcy € MigBHILEHHS MOTHBALii CTyAEHTIB 10 HABYaHHS 4epe3 MOMYJSIpU3aliio 3HaHb MPO
MOXIIUBICTh BUKOPHCTaHHS HOBUX iH(OpMAIIHHUX TEXHOJIOTi sK 3aco0iB aBToMaTH3amii (Qi3HYHHX
nociimkerb. OcoOIUBO aKTYyaIbHOIO € MpodieMa MiAroToBKH (axiBUiB (MaHOyTHIX yuuTeNiB (i3UKH) 10
BUKOPUCTAaHHSl Cy4YacHHX EKCIIEPUMCEHTAIBLHUX 3ac0o0iB, OCHAICHWX alapaTHAM Ta OPOTrpaMHUM
3a0e3MeYeHHSIM KOMIT I0TEPHOT TEXHIKH.

1.2. OCHOBHMMH 3aBJAHHSIMU BUBUYCHHS JUCIMILUIIHY “ ABTOMATH30BaHI CUCTEMH 300py NaHUX €

e (¢opMmyBaHHS  YMIHHA  BHKODHUCTOBYBAaTH  iH(OpMamiiHO-KOMYHIKAllifHI  TEXHONOrii B
EKCIIEPUMEHTAIbHO-IOCTIIHUIBKIA pOOOTI 3 METOH e©()EKTUBHOIO PO3B’s3aHHS HETUIIOBHX 3aBJaHb MO0
OTpUMaHHs Ta MojaHHs iH(opMarlii depe3 MIKpOCHCTEMH 300py JaHUX, OOPOOKH IUX JaHUX, 30epexeHHs
JUTSL TIO/IJIBIIIOTO OTPAIIOBAHHS;

e crnpusiHHA (QOpMyBaHHIO 3HaHb 3 IH(GOPMATHUKU Ta MPOrPaMyBaHHS, YMiHb IPOEKTYBaHHS Ta
BHKOPHCTAaHHS aBTOMATHU30BaHMX CHUCTEM 300py JaHWUX, HABUYOK POOOTH B cepeoBHUII rpadiuyHOi MOBU
mporpamysants LabVIEW;

e (opMyBaHHS HAayKOBOTO CBITOIJISITY, SIK HEBi'€MHOI CKIJIQJIOBOi 3arajbHOi KYJIBTYpH JIFOJIUHH,
HEOOX1IHOT YMOBH TIOBHOI[IHHOTO KHUTTS B CYy9aCHOMY CYCHILCTBI;

IHTENEeKTYyalIbHAIH PO3BHTOK OCOOMCTOCTI, PO3BUTOK JIOTYHOT'O MHUCIEHHSI, aJlTOPUTMIYHOI, iHQOpMAaIiifHOT
Ta TpadiuHOl KYJIBTYpH, I1aM’STi, yBar, iHTYIIII.
1.3. 3rigHo 3 BUMOraMH OCBITHRO-TIPO(ECiitHOT MporpamMu CTyICHTH MOBUHHI:

3namu:

* CTPYKTYpY aBTOMAaTH30BaHHUX CHUCTEM 300Dy aHUX;

* OCHOBH po0O0TH B IIporpamHoMy cepenoBuii LabVIEW;

*  TpU3HaYeHHS, OYJ0BY Ta MIPUHITUI POTPAMYBaHHS MIKPOKOHTPOJIEPIB.

emimu:
* mnparroBatu 3 Moayiaem m-DAQ (,,Xomit® Jletita Cicremc”);
* MIKIIOYATH JAaTYMKHU Ta HAJAIITOBYBATH IHTEpdeEHc mporpaMu sl aBToMaTH3allli Gi3uIHuX
JOCIIIKEHE,
* TIPOrpaMyBaTH MIKPOKOHTPOJIEPH;
* CaMOCTIHHO NMPOEKTYBAaTH aBTOMATHU30BaHi CUCTEMH 300Dy JaHUX.

Ha BuBuYeHHS HaBUYaIbHOI AUCIMILIIHA BimBomuThesa 108 roxun / 3 xpenut ECTS.

3. IIporpamMa HaBYAJbHOI JUCHHUIJIIHA

3microBuii Mmoay b 1. ABTJIMATH30BaHI cucTeMH 300py JaHUX

Tema 1. CtpykTypa Ta anroput™ (QyHKIIOHYBaHHS 1H(OpPMAIIIHO-BUMIPIOBAILHUX CHCTEM.

Kinbkicts iH(opmauii. EHTpomis mkepena JUCKpeTHUX NOBigoMieHb. EHTpomis mkepena
Oe3nepepBHUX MOBiTOMIIeHb. BractuBocti eHtpomii. IHdopmaniiina HaaMmipHicTs. IIpomyckHa
CIPOMOXKHICTH 1H(OpPMAIIIITHOTO KaHaITy.

Tema 2. Ananoro-mmdposi (ALIT) Ta mudpo-ananorosi nepersoproBaui (LIAIT).

3acrocyBanHs aHanoro-uudposux (ALIT) Ta mudpo-ananorosux nepersopropauis (LIAIT).

ALII nocninoBHOro Ta mapajnensHoro HaOmmxkeHHs. Interpyroui ALIL. LIAIl Ha noriyHMX
enemenrtax. IlIBunkoniiini ta Oaratopospsiini L[AIL. 3BykoBa kapTka KOMIT'IOTepa SIK aHaJoro-
11 (poBHIi IEpETBOPIOBAY.



Tema 3. [lepunHi neperBoproBayi. JaTyukm.

[TepBuHHI nepeTBoproBayi (MiTiBOIBTMETP, HaHOaMIIEpMETD, OMMETP,
HaHOKYJOHMETp, Nikodapagomerp, MikpodapagoMeTp, MUTITEHPIMETpP, MIKpOTECIaMeTp), iX
NpU3HAaYeHHs, Oy10Ba Ta MPUHLIUT [l

Tema 4. 3aco6u BBeneHns nanux. [locmimoBHuil Ta mapanensHuil iHTepdeiicy.
Apxirekrypa noptisB COM, USB, LPT.
Tema 5. Mikpocucrema 360py nanux m-DAQ: OymoBa Ta IpuHIIHIT Aii.
[Ipu3HaueHHs, OCHOBHI XapaKTEPUCTHKH, CXEMa BKIIIOYCHHS, MOJXJIHMBOCTI IpH
BUKOpHCTaHHi. [IporpaMue 3a0e3neueHHs.

Tema 6. MikpokoHTposiepy. BukopucTtaHHs MIKpOKOHTpOJIEpIB Isi TOOYIOBU BIPTyaJIbHUX
BUMIPIOBAJIbHUX MPUJIaIIB.

3aranbHi xapakrepuctuku PIC-mikpokoHTponepiB. CTpyKTypHa cxema Ta OIS PEricTpiB 1
O3II.

Tema 7. Po3poOka BipTyamsHUX MPHIIAIIB 3aco0aMu mmporpamuoro cepenopuima PROTEUS.

OcHoBHI eneMenTH nporpamaoro cepenoBuiiia PROTEUS. Etanu moaentoBaHHs B CEPEIOBHUIITI
PROTEUS. CrBopenns mozeni BipryansHoro npuiany B cepepoBumni PROTEUS. Iporpamysanss
MikpokoHTpouiepiB B cepenosuini PROTEUS.

Tema 8. Metou Ta 3aco0u porpaMyBaHHS MIKPOKOHTPOJIEPIB.
Mertoauka mporpamyBaHHsI MiIKpoKOHTpoJiepiB. [Iporpamue 3abe3nedenns. [Iporpamaropu.

Tema 9. OcHoBri MokuBocTi LabVIEW [u1st CTBOpEHHS TIpOrpaMHOro cepemoBuina iH(OpMaIliiiHo-
BHUMIPIOBAJILHUX CHCTEM.

[Tpuitomu mporpamyBaHHsl 3 BukopucTtanHsaMm Sub VI ta Expres VI. /[uHamiyHu# THTT JaHUX
(Dynamic Data Type). IleperBopenns skcmpecc-BII B mignmporpamy BII.

4,  CTpykTypa HABYAJIBHOI M CUUILTIHI

CrpykTypa HaBUAIbHOI AUCHUIUTIHY MPEACTABISAETHCS y BUTIISA I TaOIHII 2.

Tabmwni 2.
KiabkicTh roqiun
HasBu 3mMicToBHX MOAY.TIB i TeM Yy TOMY YHC/
Ycboro Cam.
Jlek. | JIa6. | Imm.
poo.
1 2 3 4 5 6

3micToBuii MOAY/Ib

Tema 1. CTpyKTypa Ta aropuT™ 12 2 2 3 3
(GyHKIIOHYBaHHS 1H(pOpMaIiiHO-
BUMIPIOBAJIbHUX CUCTEM.

Tema 2. Amnanmoro-imdpposi (ALT) Ta | 12 2 2 4 4
1dpo-ananorosi nepersoprobadi (LIAIT).

Tema 3. [lepBuHHI nepersoproBayi. 12 2 2 4 4
Jatuukmu.

Tema 4. 3acoOu BBEIICHHS TAHHX. 12 2 2 4 4
[TocninoBHMiA Ta mapanenbHU

iHTEepdeiicu.




Tema 5. Mikpocucrtema 360py ganux m- | 12 2 2 4 4
DAQ: 6ynoBa Ta IPUHIIMIIL Jii.
Tema 6. MiKpOKOHTPOJICPH. 12 2 2 4 4
BukopucranHst MIKPOKOHTPOJIEPIB IS
NoOYI0BH BIpTyaJIbHUX BUMIPIOBAIBHUX
TIPYJIAJIIB.
Tema 7. Po3poOka BipTyaabHUX 12 2 2 4 4
MPHIAIB 3ac00aMU TPOTPAMHOTO
cepenosuma PROTEUS.
Tema 8. Mertoau Ta 3acobu 14 2 4 4 4
IpOrpaMyBaHHsI MIKPOKOHTPOJIEPIB.
Tema 9. OcHoBHi MoxkuBoOCcTI LabVIEW 12 2 2 4 4
JUISl CTBOPEHHSI TIPOrPaMHOT0 Cepe/IOBHIIA
1H(GOpMaLIiHO-BUMIPIOBAJIbHUX CHCTEM.
Yceboro roqun | 108 18 20 35 35
Temu 1a60paTOpHUX 3aHATH
Ne KiabkicTs
Tema
3/m TOUH
Beenenns/suBenenns panux uepes LPT-, COM-nopTtu: oTrpuMaHHS 2
1 JaHWX 1  yIOpaBNiHHS  TpWIaJaMd Ta  €KCIePHMEHTATbLHUMH
YCTAaHOBKaMH.
2 BUBUEHHS OCHOBHMX MOMKJIMBOCTEH pearyBanHs rpadiuHuX eleMeHTiB | 2
KepyBaHHS Ta IHAMKaIIii IporpamMHoro cepenopuina LabVIEW.
3 BHBYEHHS IPUHLMITY Jii Ta MOKJIMBOCTEH BUKOPUCTaHHS MikpocucTemu | 4
300py nanux m-DAQ.
4 Po3po6ka MIKpOKOHTPOJNIEPHMX TpPUIAiB 3aco0aMd  MPOrPaMHOro | 2
cepenosuiiia PROTEUS.
5 Meroau Ta 3aco0u IporpamMyBaHHSI MIKPOKOHTPOJIEPIB. 4
6 BuBuennst Oy0Br Ta pHHIITY il anapaTtaux rmiatdopm Arduino 4
7 EneMeHTM pOOOTOTEXHIKM B  aBTOMATW3ALi (DBUYHMX JOCTHITKEHb Ta | 2
CKCIICPUMEHTY
Pazom | 20




o. Camocriiina podora

Ne K-1b
Tema
3/m rom
1 Tema 1. BBenenns/BuBeieHHs Aanux yepe3 nopt USB: orpuMaHHs 1aHUX i 3
yIIpaBIIiHHS.
o | Tema2. 3acobu BizyanpHOTO BimoopakeHHss LabVIEW: posroptku i rpadiku 4
OCIIWJIOTPaM.
3 Tema 3. ABTOMaTH4HE CTBOPEHHS BIPTYaJIbHOTO MiANPUIALy 3 pparMeHTy OJI0K- 4
Jarpamu.
4 | Tema 4. CTBOpeHHS MoieNi BipTyasbHOTO nipriiaay B cepenosuini PROTEUS. 4
5 | Tema 5. IIporpamyBanns MikpokoHTposiepiB PICI6F Tta Atmega . 4
6 | Tema 6. [Iporpamue 3a6e3nedeHHs U1l pOrpaMyBaHHS MIKPOKOHTPOJIEPIB. 4
7 | Tema 7. IIporpamaropu /i MporpaMyBaHHs MIKPOKOHTPOJIEPIB. 4
8 | Tema 8. [IporpamyBanus mwiagopm Arduino 4
9 | Tema 9. [Iporpamatop Pinboard II: OymoBa Ta npuHIMM it 4
Pa3om | 35

6. IuguBizyaJjbHi 3aBIaHHS
[HauBinyanpHa AISTBHICTH CTYJCHTIB Iepeadavac:

» TJlomyk iHdopmMarii B Mepexi Internet, BUBUYEHHS MOMJIMBOCTEH 3aco0iB rpadidHOTrO
MporpaMyBaHHs JyIsl aBToOMaTU3alii (I3UIHUX TOCTIIKEHbD.

*  Os3HallOMJIEHHS 3 HOBUMH MeTOIaMu IiporpamyBaHHs B LabVIEW.

» Hanucanns nporpam B rpadiuHOMY IpOTPaMHOMY CEPETOBUILLL.

* CamocrTiifHe mporpaMmyBaHHs MIKPO KOHTPOJICPIB PI3HUX THITIB.

36im npo ukoHaHHs IHOUBIOYANbHOLO 3ABOAHHS NOOAEMbCS 8 OPYKOBAHOMY 6u2isdi. 36im
Micmumb yMo8y 3a80aHHs, 6UOID OCHOBHUX NApPAMempié YCMAHOBOK, NPUCMPOIB, SKI 30IUCHIOE
cmyoeum. Texuiuni xapaxmepucmuxu 8UOPAHUX YCMAHOBOK, Xi0 pO36’°A3Ky ma ONMUYHI cXemu y
8U2JIAI0T PUCYHKIB, WO 8I0N0BIOAOMb PO38 'A3KY 3A80AHHS.

7. MeToau HABYAHHS . - CJIOBECHUIA;
- METOJI MOJIETIOBAHHS;
- 3 BUKopucranisam EOM;
- IEMOHCTpAIIfHUI eKCTIEPUMEHT Ta iH.

8. ®opma miICyMKOBOI0 KOHTPOJIIO YCHIllIHOCTi HABYAHHSA: eK3aMeH
9. Metoau Ta 3aco0M 1iarHOCTHKHU YCHIlIHOCTI HABYAHHS

[Tpu BuKIaaHH1 JaHOT TUCIMILIIIHYA 3aCTOCOBYIOTHCS TaKi Memoou 0iaeHOCIMUKU:

- Wo00enHe cnoCmepei cens,
- yche onumyeanusa (inougioyanvhe i hponmanvue, ycHi 3a1iKu, eK3aMeHu TOIIO);




- RUCbLMOSUII KOHMPOTb,
- 2pagpiuna nepesipka;

- NpaKkmuyHa nepesipka;
- mecmosuil KOHmpOb.

3anexxHO Bij crienndiKy OpraHizaiii KOHTPOJIIO 32 HABYAIBHOK JIISUTBHICTIO BUKOPUCTOBYIOTHCS

Taki ¢popMu TiarHOCTHKH:

- (poHTaNBHA,

- TpyIoOBa,

- IHAWBITyaJIbHA,

- KoMOIHOBaHa,

- CaMOKOHTpOJIb,

- B3aEMOKOHTPOJIb.

3aco0M qiarHOCTUKMH:

- KOHTPOJIbHI 3aITUTaHHS;

- TeCTH;
- 3am;avi;

- IHaUBiAyanbH1 HAyKOBO-AochiaHi 3aBnanns (IH/3);

- KOJIOKBIyM;

- nabopaTtopHi poOOTH;
- MOJyJbHI KOHTpOJBHI poboTn (MKP);
- KoMIuteKcH1 KoHTpoJbHI podoTH (KKP);

- eK3aMeHalliHi OUIeTH.
JiarHocTHKa 3aNMIIKOBHX 0a30BMX 3HaHb 3 JMCIMIUIIHK TIPOBOJMTHCS 3 BHUKOPHCTaHHSM KOMILICKTIB

koHTponbHUX poOiT (KKP), miaroroBieHnx BUKIIaa4eM Ta 3aTBEPXKEHHX METOAMYHOIO KOMICIEIO 3a CIIEliaIbHICTIO

8.04020301 — dizuxa.

10. Po3mnoaia 6aiB, siKi OTPUMYIOTH CTY/JA€HTH

Tabnuys 3
IToTo4yHMII KOHTPOJIb MopnyJ/IbHH KOHTPOJIb 3aranbHa
(max = 40 6aiB) (max = 60 6axiB) KUIbKiCTHh
Monyas 1 Monyan 2 Monayasb 3 OasiB
JIP IHA3 MKP
JIP1 JIP2 JIP3 JIP4 JIPS
5 5 5 5 5 10 60 100

HIxkana ouinoBannsa (HanionaasHa ta ECTS)

Cyma 6aiiB O1uiHKa 32 HAIOHATBEHOIO HIKAJIOK0
32 BCi BUIM HABYAJIBLHOL Ouinka ECTS
J—— ISl eK3aMeHy
90 -100 A Bigminao
82 -89 B
75-81 C Jlobpe
6774 D 3a10BITEHO
60 - 66 E
1-59 Fx HezanoBinsHo




11. MeToanune 3a0e31eYeHHA
1. IIpe3enrarii:

— "Crpykrypa Ta anroput™ (GyHKIIOHYBaHHS iH(GOpPMAIIHHO-BUMIPIOBATBHUX CUCTEM ",
— "IlepBunni neperBoproBauyi. Jatunku";

— "BukopuctanHs MIKpOKOHTPOJIEPIB /U1 HOOY/IOBH BIpTYa IbHUX BUMIPIOBATBHUX MPHIIAIIB";
— "OcHoBu poboTH B porpamHOMy cepeaonuiii LabVIEW™.

2. Iporpamui 3acoou National Instruments LabVIEW ta ELVIS Il (www.ni.com).
3. Anapatai atrdopmu  Arduino (http://arduino.cc).

4. Mikpocucrema 360py mannx m-DAQ (http://www.picad.com.ua).

5. Iporpamarop Pinboard II.

6. Bineomarepiasmu: "Nhe story of CERN (A 50 years journey to the Heard of Matter), DVD,
®CERN/MANNMADE PRODUCTIONS".
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