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Cuniaadyc kypey «K KOMITIOTEPU3ALIA ®PI3UYHOI'O EKCIIEPUMEHTY»

2025-2026 H.p.

HasBa kypcy Komn’orepu3anis GizsMuHoro ekcnepuMeHTy
Apeca BUKJIAJAHHSA ByJ. [Iparomanosa 50, 79005 JIbBiB
Kypcy

®dakyJabTeT Ta Kadeapa,
3a SIKOI0 3aKpiljieHa
TUCIUILIIHA

¢biznunmMil hakyasTeT, Kadenpa Gizuku TBEPIOTO Tina

I'any3b 3HaHb, IIKGP Ta
HA3Ba CHENiaJIbHOCTI

E Ilpuponnuyi HayKu, MaTeMaTHKa Ta CTaTUCTHUKA
E6 Ilpuknanna ¢izuka Ta HAaHOMaTepiaau

Bukianaui kypey

noueHT kadenpu ¢izuku TBepAOro TiNa, K.¢.-M.H FOpiii [ropoBuu
EnisimeBcbkuii

KonrtakTHa indopmauis

vuriy.eliyashevskyy@lnu.edu.ua

BHKJIAAAYiB https://physics.Ilnu.edu.ua/employee/elivashevskyij-yurij-thorovych
KoncyabTanii no kypey | Koncynpraiiii B 1eHb MpOBEISHHS JIEKI[i Ta 1a60paTOpHUX 3aHATH (32 MO-
Bi10yBalOTHCS MEePEeIHBOI0 TOMOBJICHICTIO). TakoX MOXIIHMBI OH-TIAlfH KOHCYJIbTAIl Yepe3
€JIEKTPOHHY THowTy Ta Ha muatdopmi Microsoft Teams. [Ins moromxeHHs
qacy OH-JIaifH KOHCYJBTAIlIM CIIiJ] HAITMCATH HA EJICKTPOHHY IOMITY BUKIIA-
naya abo B yar Microsoft Teams
Cropinka Kypcy https://physics.Inu.edu.ua/course/kompyuteryzatsiya-fizychnoho-

eksperymentu-spetsialnist-fizyka-kondensovanoho-stanu

Indopmanis npo kypc

Huctumutina «Komrr’rorepusaiist (pi3WYHOTO eKCIEPUMEHTY» € HOpPMAaTHB-
HOIO JMCIMILTIHOK 31 crienianbHocTi E6 Tlpuknanna ¢i3zuka Ta HaHOMaTEpi-
amu s OINI mpuknagHa ¢i3uka Ta HAaHOMATEpiaau Ui Ipyroro (maric-
TEpChKOT0) PIBHS BHILOi OCBITH, SIKa BHKJIaZaeThcst B 1 cemecTpi B 00Cs31
4,5 kpenutiB (3a €Bponeiicbkoro Kpenutno-Tpancdeproro CucreMoro).
3MICT Ta MaTepial HaBYajJIbHOI JUCHMILIIHU CTOCYEThCS PO3POOKH Ta aHai-
3y Cy4acHUX CUCTEM JJid aBTOMaTu3alii (I3MYHUX BUMIPIOBaHb Ha OCHOBI
MOB Bi3yaJIbHOTO IIPOTpaMyBaHHs B paMKaxX SKUX MOXJIMBA MOJAajbIlIa Mpo-
(eciifHa Ta HayKoBa Kap’epa y IIMPOKOMY KOJII ramy3eil sk (Pi3uku Tak 1
CYMDKHHX HayK.

KopoTtka anoraunis kyp-
cy

Kypc po3pobiieHo TakuM YuHOM, 11100 HaJaTH Y4aCHUKaM SIK TEOPETHYHI TaK
1 MPaKTUYHI 3HAHHS, YMIHHS, HABUYKH, 3arajibHi Ta ()axoBl KOMIIETEHTHOCTI
JUIs pO3B’sI3aHHS MPoOJIeM aBTOMAaTu3allii (13MYHOTO eKCIEPUMEHTY 3 BUKO-
pPHUCTaHHSAM MOB Bi3yajbHOro (rpadiuHoro) mporpamyBaHHs. Tomy y Kypci
MPEJICTABIICHI K OTJIS CyYaCHHX MOB Bi3yaJIbHOTO MPOTrpamMyBaHHS, METO-
JiB MOOYZOBU KOMIT IOTEPHUX BUMIPIOBAJIBHUX CHCTEM, CIIOCOOIB KOMYHI-
Kallii BUMIpIOBaIbHUX MPHIIAJIB 3 NEPCOHAIBHUM KOMIT FOTEPOM TaK 1 BUKO-
PHUCTaHHS 1HCTPYMEHTIB HOITYJIIPHOTO CepeloBHINA IpadiqHOro mporpamy-
BaHHS JUIsl BUPIIIEHHS NMPUKJIAJHUX 3a7ja4 KOMIT I0Tepu3alii Gi3H4HOTO eKc-
MIEPUMEHTY.

Mera Ta uiai kypey

Mertoro BUBUEHHSI HOPMATUBHOI auctiuiuiing “Komm’rorepu3saiis Gi3udHOTO
eKCIIEPUMEHTY”’ € O3HAaHOMIIEHHS CTYJICHTIB 3 CY4aCHUMH METOJAaMH aBTO-
MaTu3alii BUMIpIOBaHb (I3MYHUX BeIMYMH 3 BukopuctanHsMm [IK, orpu-
MaHHS CTyJICHTaM{ BMiHb Ta HaBUKIB MPAKTUYHOT POOOTH 3 CEPEOBHUIIAMU
BI3yaJIbHOTO MPOTPaMyBaHHS [IJIsl PO3B’sI3aHHS 3aBIaHb aBTOMAaTH3aIlll po-
00TH OOYHMCIIIOBAIIEHOTO Ta BUMIPIOBAIBHOIO HAYKOBOT'O OONAIHAHHS IS
300py, 00pOOKH Ta Bizyasizallii JaHUX B PEKUMI PEATHHOTO Jacy.
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https://physics.lnu.edu.ua/course/kompyuteryzatsiya-fizychnoho-eksperymentu-spetsialnist-fizyka-kondensovanoho-stanu

Jlirepatypa njst Bu-
BYCHHSI JMCHHUILIIHA

ba3zoBa:
1. €. C. Ionimyk, M. M. llopoxosens, B. O. Anyk, B.M. Bansko,
T.T. boiiko. Mertposoris Ta BHMIpIOBaJIbHAa TexHika. JIbBIB:
Bumagaunteo JIbBiBChbKOT mosmiTexHIKH. — 2012, — 544 p.

2. Wesley M. Johnston, J. R. Paul Hanna, And Richard J. Millar, Ad-
vances in Dataflow Programming Languages, ACM Computing Sur-
veys, — Vol. 36. —, 2004. — 34 p.

3. Jeffrey Travis, Jim Kring, LabVIEW for Everyone: Graphical Pro-
gramming Made Easy and Fun 3rd Edition; Prentice Hall; — 2006. —
981 p.

4. Yik Yang, Laboratory Virtual Instrumentation Engineering Work-
bench Graphical Programing Cookbok. — PACKT Publishing: Bir-
mingham-Mumbai. - 2014. - 252 p.

Jdonomixna:

1. M. Schwartz O. Manickum Programing Arduino with LabVIEW.-
PACKT Publishing: Birmingham-Mumbai. - 2015. - 111 p.

2. €.C.Ilomimyk Meroau Ta 3aco0M BUMIpIOBaHb HEENEKTPUYHHUX BeE-
muuH. [ligpyunuk. — JIeBiB: JIbBiBChKa momitexHika. — 2000. — 360
C.

3. B.IL Bbapabamyk, b. I1. Kpenennepa, B. I. Mipomnunyenko; [lnany-
BaHHS eKCIepruMeHTy B TexHill, K.: Texnika. — 1984. - 200 c.

Indopmaniiini pecypen:
http://www.wikipedia.org
https://www.ni.com/en-us.html
https://forums.ni.com

Tpusagictb Kypcy

OIWH CEMECTP

O6csar kypey

135 ronuH, 3 sikux 48 TOAMH ayAUTOPHUX 3aHATh, 3 HUX 16 roauH nekuii, 32
TOJIMH J1a00paTOPHUX 3aHATh, Ta 87 TOMHM CaMOCTIHHOT poOoTH

OuikyBaHi pe3yibTaTH
HABYaHHA

B pe3ynbTari BUBYEHHSI LIbOIO Kypcy 3700yBau Ma€ OBOJIOJITH TaKUMU
KOMIIETEHTHOCTSIMH:

InTerpajibHa KOMIETEHTHICTD:

31aTHICTh PO3B’SA3yBaTH CKJIA/HI CIeliali30BaHi 3a/la4li Ta MPaKTU4HI Mpo-
onemu B cepi mpukimanHoi (Pi3UKM Ta HaHOMAaTepiamiB Ta/abo y mporiect
HaBYaHHS, 110 nepeadavyae MpOBEAECHHS JOCTIKEHb, BIPOBAKEHHS 1HHO-
Ballli Ta XapaKTepU3y€eTHCS HEBU3HAYEHICTIO YMOB 1 BUMOT.

3araabHi komnerenTHOCTI (3K):

3K 1. 3HaHHs Ta po3yMiHHS HNPEIMETHOI 00IaCTI Ta pO3yMIHHS MPEAMETHOT
JUSIIBHOCTI.

3K 4. HaBuuku BuUKOpUcCTaHHS 1H(QOpMALIMHUX 1 KOMYHIKAIIHHUX TEXHOJIO-
Tii.

3K 5. 3naTHICTh BUMTHCS 1 OBOJIOJIBATH CYYaCHUMU 3HAHHSIMHU.

3K 6. 3natHicTh 10 MOMIyKY, 0OpoOJIeHHs Ta aHaizy iHopMalii 3 pi3HUX
JDKEpelL.

3K 9. 3naTHicTh mparioBaTH aBTOHOMHO.

3K 11. 3maTtHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAITISX.

3K 12. 3naTHICTB OLIHIOBATH Ta 3a0€3MeYyBaTH SIKICTh BUKOHYBAHUX POOIT.
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CueunianabHi (paxosi) komnerenTHoCcTi (CK):
CK 1. 3paTHicTh BUKOHYBATH aHAII3 CIEIIaIbHOI JIiTepaTypH, GopMyITroBa-

TH TIOCTAHOBKY HayKoOBOI a00 HAyKOBO-TEXHIYHOI 3a/la4i, 0OMpaTu MeToIu
Ta METOJIMKHA HAYKOBUX JOCITI[DKCHb Ta HAayKOBO-TEXHIYHUX PO3POOOK Yy
rajxysi NpuKIaaHoi (i3UKH Ta HAHOMAaTEpiaiB.

CK 2. 3parHicTh ONTHMAIbHO BH3HAYMUTH MaTepialibHI 3aco0H, HEOOXiaH1
JUISL IPOBE/ICHHS HAYKOBOT'O JIOCIIPKEHHS a00 HayKOBO-TEXHIYHOI PO3POOKH
(Marepianu, anmaparypa, o0JiaHaHHs, 0OUUCIIIOBATIbHA TEXHIKA Ta 1HIIIE).

CK 5. 3naTHicTh caMOCTITHO OITAaHOBYBATH HOBY arnaparypy Ta TEXHOJIOT1, B
TOMY YHCJIi 13 CYMDKHHUX Tally3ei, 11 pO3B’sI3aHHs BUPOOHUYMX 3a]1a4.

[Ticns 3acBO€HHS HABYAJIBHOT JUCIHMIUIIHU CTYJI€HTH MalOTh MPOJAEMOHCTPY-
BaTH Taki MPOrpaMHi pe3yJbTATH HABYAHHSI:
[TPH 1. BukopucroByBaTu 3HaHHS B Taly3i NpUKiIaaHOl Pi3UKU Ta HAHOMA-

TepianiB, 1H(OPMALIMHUX TEXHOJOTIH AJii BUKOHAHHS HAYKOBUX JIOCII-
JOKCHB Ta PO3B’sI3aHHS BUPOOHUYHUX 3a]1a4.

IIPH 7. Matu po3yMiHHS CHEIialbHUX MaTeMaTHYHUX METOMIB Ta iH(pOp-
MaIiiHUX TEXHOJOTIH Ta HAaBUYKH IXHBOTO 3aCTOCYBAHHS IS 3IIACHEHHS
JOCITIKeHb Ta/a00 1HHOBAIH y Taimy3i npukiaaHoi (i3uKu Ta HaHOMATepi-
ajiB.

[IPH 8. BmiTu BUKOpHCTOBYBaTH cy4acHy (i3M4YHy amaparypy Ta oOnaji-
HaHHS, OI[IHIOBATU PU3UKU Yy MpodeciiiHiil AisSIbHOCTI Ta 3A1MCHIOBATH 3a-
HoOXHI Jil.

Kuarouosi ciioBa

®i3uyHI BUMIPIOBaHHs, rpadiuHe cepeOBHILE MpOorpaMyBaHHs, NOTIK JaHUX,
JIeNIeKTpUYHA MPOHUKHICTh, TEMIEpaTypa, BUMIPIOBAIILHUM NpUiIaj, IHTEp-

deiic.
dopmart KRypcy Ounnii
MIPOBEICHHS JIEeKIil, 1TabopaTOpHUX POOIT Ta KOHCYJbTAIli AJS Kpalioro
pPO3YMIHHSI TEM
Temn Hageneno y ta6a.1 i tabim. 2

IMincymkoBuii KOHT-
poJib, hopMma

ICIIUT B KIHII CEMECTPY

IIpepexsBizutu

Jljig BUBUEHHS KypCYy CTYJEHTH IOBUHHI 3HATH OCHOBHI 3aKOHU Ta MOHATTS
3 KypciB OCHOBM OOUMCIIOBAJIbHOI TEXHIKM Ta MPOrpaMyBaHHS, 3arajibHOI
131Ky, G13UKU TBEpOTO T1JIa; BMITH 3aCTOCOBYBATH HAaOYTI paHillle 3HAHHS
3 KypciB 00YHMCIIOBANIBHOI TEXHIKM, MATEMaTHYHOIO aHajli3y, 3arajbHoi ¢i-
3UKH, TEPMOJUHAMIKH, CTATUCTUYHOI (13UKH, (PI3UKH TBEPOrO Tijia BOJIO-
JITH HaBUKaMU TIOLIYKY Ta ONpalfoBaHHs CIEIiai30BaHoi JiTepaTypu Uit
BUpIIIEHHs THUMOBUX 3aj1a4 KomyHikamii [IK 3 BumiproBanbHUMHU mpuiana-
MH.

HaBuaabnHi MeToau Ta
TeXHiKHU, AKi OyayTh
BHKOPHCTOBYBATHCS Ii/Y
yac BUKJIAJAAHHSA Kypcy

BUKOpHUCTOBYIOTHCS TaKi METOAM HAaBYAHHS:

a) cnosecHi — NeKis, MOSCHEHHS, Oecia, IHCTPYKTaXK (BCTYIHUM Ta MOTOY-
HU) I Yac BUKOHAHHS JIAOOPaTOPHUX POOIT;

0) Haouni — UIIOCTPYBaHHS JIEKIIITHOrO MaTepiaidy MNpe3eHTallisIMH, IO
BKJIIOYAIOTh B ce0e Taliuili, CXeMH, IPUKIaan PO3B’s3aHHS THUIOBUX 3a/1a4
KypCy;

B) 1abopamopHi — BUKOHAHHS J1abOpaTOpHUX poOiT, 110 nepeadayae oprasi-
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3allil0 HaBYAIbHOT poOOTH JJIs1 OTPUMaHHS HOBHMX 3HaHb, BUPILICHHS MPUK-
JaHUX 33724 KypcCy, y3araibHeHb Ta aHaji3y Ta (opMyBaHHS BMiHb 1 HABU-
YOK CTBOPECHHS Ta ONTHMi3alii BUMipIOBAJILHUX CHCTEM.

HeoOxinne od01annanusa

MePCOHAIBHUI KOMIT F0Tep, onepaiiidi cucremu (Windows), ananrep iHTe-
podeiicie GPIB-USB, Ha0ip KOMIIOHEHT Ta CEHCOPIB amapatHoi miatdopmu
Arduino, kpiokynep ['ipopmaa-Makranona 3 TemrepaTypHHUM KOHTPOJIEPOb
Criopan, a30THHI KpiocTaT, CHCTEMa pEryJislii Temmeparypu «YTpeKc»,
nporpamMHe 3a0e3nedeHHs i1 oOpoOKH Ta Bizyami3allii pe3yibTaTiB BUMi-
proBanb, enexkrpomerp Keithley 6517, HuzpkoTemeparypHi BUMiprOBaJIbHI
CCHCOPH, MPOSKTOP.

KpuTepii oninoBaHH#

(oKpeMo 1JI1 KOKHOIO

BH/y HAaBYaJIbHOI ifl-
JIbHOCTI)

OuinroBanHs npoBoaAnuThCs 32 100-6anpHO0 mIKano. banu HapaxoBYIOThCS
3a HACTYIIHUM CIiBBIJHOIIEHHSM:

» naboparopsi: 50 % ceMecTpoBOi OIIHKH; MaKCUMallbHa KUTbKICTH OaliB
50;

* iciuT: 50% cemecTpoBoi omiHKK. MakcumaibHa KiibKicTh OamiB 50.
[TincymkoBa MakcuMalnbHa KijbKicTh OainiB 100.

AkajeMiyHa J00pPOYECHICTb: OUYIKYETHhCS, IO POOOTH CTyHEHTIB OYyIyTh
iXHIMHA OpHUTIHAJIBHUMH AOCTIKEHHSMU 4Yd MipKyBaHHAMU. CHUCYBaHHS,
BTPYYaHHSI B POOOTY iHIIUX CTYICHTIB, BiICyTHICTh ITOCHJIAHb Ha BUKOPHUC-
TaHi JKepesa CTaHOBIIATh, ajle He OOMEXYIOTb, IPUKIIAN MOXKIIUBOI aKase-
MIYHOT HE JOOpOoUYeCcCHOCTi. BusBiIeHHS 03HAK akaAeMivyHOI He J0OpoYecHoC-
Ti B po0OoTax CTyJEeHTa € MiACTAaBOIO Ul ii HEe 3apaxyBaHHS BUKJAJayeM,
HE3aJIeKHO BiJ MacmTabiB miariaty un oOMmany. BiaBinyBaHHsi 3aHATH €
BaXJIMBOIO CKJIaZI0BOIO HaBuaHHs. OYiKy€eThCs, 1110 BCl CTYACHTH BiAB1IaIOTh
yci Jekiii 1 gaboparopHi 3aHATTS Kypcy. CTyAeHTH MaroThb 1H(QOpMyBaTu
BUKJIa/1aya NP0 HEMOKJIMBICTh BIJIBIATU 3aHATTS. Y OyJlb-KOMY BHUIQJKY
CTYJEHTH 3000B’3aH1 JOTPUMYBATHUCS yCIX CTPOKIB BU3HAYEHUX AJII BUKO-
HaHHs YCiX BHJIB poOiT, nependaueHux Kypcom. Jliteparypa: ycs nitepa-
Typa, Ky CTYyJI€HTH HE 3MOXYTh 3HAUTH CaMOCTIHHO OyJie HaJaHa BUKJIaAa-
4YeM BHMKJIIOYHO B OCBITHIX IUIAX Oe3 mpaBa mepenadi ii TpeTiM ocobam.
CTyneHTH 3a0XOUYyIOThCS O BUKOPHUCTAHHS TAaKOX M 1HILIOI JiTepaTypH Ta
JDKEpe, AKX HEMAe cepe]] peKOMEHI0BaHUX.

Monituka BcTaHoBJieHHs OaJjiB. BpaxoByroThcs Oanu HaOpaHi 3a BHUKO-
HaHHS Ta 3aXMCT JAOOpaTOpHHUX poOIT 1 camocTiitHOl poboTu. IIpu 1BoMy
BpPaxOBY€TbCS NMPUCYTHICTh HA 3aHATTSIX Ta aKTUBHICTh CTYJEHTa IIJ 4ac
BUKOHaHHA J1abopaTopHOi poOOTH; CHUCYBaHHs Ta IUIariaT; KOPUCTYBaHHS
MOOUTBHUMU MPUCTPOSIMHU B IUISIX HE TIOB’A3aHUX 3 HaBYaHHSIM; HECBO€YAC-
HE BUKOHAHHS ITOCTABJICHOTO 3aB/IaHHS.

XKojHi popmu nopyIIEHHS aKaieMiqHO1 T0OPOYECHOCTI HE TOJIEPYIOThCS.

ITuTaHHA 10 eK3aMeHy

1. Ormsia cydacHuX miatopM is KoM roTepu3aiii Gpi3udHOTO eKc-
MEPUMEHTY.

2. Cepenosutie nporpamyBanus HPVee. [Ipunnunm po6otu ta oprai-
3allis KOMyHIKaIlii 3 BUMIpIOBaJIbHUMU MPUIIaJaMH.

3. Oco0lmuBocTi rpagiuHOro cepeaoBuIla rpagiuHOro mporpamyBaHHs.
[lepeBaru i HEIOMIKH.

4. Opranizamis MOCHiZOBHOCTI BUKOHAHHS (yHKIiH B rpadiuHOMYy
mporpamMHoMy cepenoBuili. [Ipuniun notoky aanux. Bysnu ganux.




10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

Tunu nanux B rpadivyHOMY nporpamHoMy cepenoBuili. KopoTka xa-
paKTepUCTHKa OCHOBHUX THUIIIB JaHUX Ta iX 3acTtocyBaHHA. [lepeTBo-
PEHHS THITIB TaHUX.

CrpiukoBi Tunu ganux. [lepeTBOpeHHs CTPIUKOBUX JAaHUX Ta ONepa-
il Hag HUMU.

Macusw, ixHi BiiactuBocTi. OCHOBHI orepartii poOOTH 3 MaCHBaMH.
CTpyKTypH IUKIIB B TpadiyHOMY MPOTPAMHOMY CEPEIOBHIII. AB-
TOMAaTH4YHE 1HJIEKCYBaHHS, YMOBH BUXOAY 3 LIMKIY, OCOOIMBOCTI 3a-
CTOCYBaHHSI.

YacoBi CTPYKTYypH Ta CTPYKTYpH HOAIH y rpadiyHOMY MPOrpaMHOMY
cepenoBuii. OcoOIMBOCTI X 3aCTOCYBaHHS

3cyBHi pericTpu Ta (YyHKIIist 3BOPOTHOTO 3B’ 513Ky B CTPYKTypax LHUK-
7iB rpadiyHOMY IPOTPaMHOMY CEpPEIOBHILI.

Knacrepu. BusHaueHHs, CTBOpEHHS KJIAacTepiB Ta BUOIPKOBE BHII-
JeHHs JaHux. [lepeTBopeHHs KilacTepy B MacuB.

3anuc naHux y ¢aiin ta 3uutyBaHHs (aitniB. KopoTka xapakrepuc-
TUKa QYHKIIN 3aIMCy Ta 3YUTYBaHHS.

CtpykTypa BapiaHTy. 3aCTOCYBaHHS Ta MOKJIMBOCTI yIIPaBIIiHHS.
BukopucTanHs JIOKaThbHUX Ta TJIO0ATBHUX 3MIHHHX y TpadidHOMY
MIPOrPaMHOMY CEPEIOBHIIII.

OyHk1is noOynoBu rpadika 31 cTaauM KpokoM 1o oci adcruc. Oc-
HOBHI ITapaMeTpu Ta MEXI1 3aCTOCYBaHHS.

CrpykTtypa mnociifoBHOCTI. Pi3HOBUAM CTPYKTypu Ta 0COOIMBOCTI
3aCTOCYBaHHSI.

®OyHK1isA 100y10BH rpadika 31 3MIHHUM KPOKoOM 1o oci aberuc. Oc-
HOBHI IIapaMeTpU Ta 0OCOOIUBOCTI 3aCTOCYBaHHS.

[Migxmrouenns 11K 1o BuMiproBaIbHUX NpUIAAIB 32 JOMOMOIO IHTE-
poeiicy GPIB.

[TinkmroueHHsT BUMIPIOBAIBHUX TIPHIIAIiB 3a gonomoroto COM mop-
Ta.

OCHOBHI NPUHLMIIK CTBOPEHHS CUCTEMHU JAJIsl BUMIpIOBaHHS (i3uuy-
HUX MapaMeTpiB.

MojentoBaHHSl CUTHANIB Y rpaiyHOMY MPOTrpaMHOMY CEepeIOBHILLI.
OCHOBHI MIIXO/IU JI0 T€HEeparlii CUTHATIB.

OcHoBu 1 poBoi 00podku curHani. KBantyBaHHs Ta JUCKpeTH3a-
i MpU aHAJIOroBO-UM(POBOMY MEPETBOpPEeHHI curHamy. Kpurepiit
Haiiksicra.

OnuryBaHH#A

AHKETY-OIIHKY 3 METOIO OILIIHIOBAHHS SKOCT1 Kypcy OyJ/ie HaJaHO 10 3aBep-
HICHHIO KYpCYy.

Tabmurs 1
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Cxema kypcy «Komm’totepu3artisi pi3U4HOTO eKCIIEPUMEHTY»

TwxneHs

Tema

dopma IisITBpHOCTI
Ta 00CAT TOAUH

Jliteparypa

Tepmin BuKO-
HaHHS

1,2

Beryn

ABtomaTu3anis Gpi3HIHUX BUMIPIO-
BaHb: ICTOPHYHA PETPOCIIEKTUBA Ta
Cy4YaCHHM CTaH.

Tema 1. Orasix cepenoBuin rpadiu-
HOI'0 MPOTrPaMyBaHHSI.

[IpuHmMn NOTOKY MaHux Ta Qi3uyHi
BuMiptoBanHs. CepenoBulie mnporpa-
myBanHss HP Vee. OcHoBHI npuHIH-
A CTBOPEHHS BIpPTyaJbHUX IHCTPY-
menTiB HP Vee. CTpykTypHi enemeH-
TH Ta inTerpamis HP Vee 3 mporpam-
HUMU TIAKETaMH ISl OOpOOKH JTaHUX.
Beryn B cepemoBumie TpacdidHOro
porpaMmyBaHHs: OCOOJIMBOCTI HaIM-
CaHHS KOJy, IepeBaru Ta HeJI0MiKH.
C.P. BuBuenHs marepiaiy JISKIIii.
Cdepu 3acTocyBanHs MOB rpaiyHOTO
IPOrpaMyBaHHSI.

Jlekuii — 2 ron,
camocTiiiHa pobota —
5roxn

Bbazosa: 1, 2;
3
HomomixHa:
2

2 TUXHI

3,4

Tema 2. Bukopucranus rpagiunoro
MPOrpaMHOro cepeIoBHINA /UISI aB-
ToMaTu3anili  (QismuHMx  BUMIpIO-
BaHb: 3arajibHi MOHATTA.
Oprani3artis 00poOkH JaHUX B rpadi-
YHOMY IPOTPaMHOMY CEpPEAOBHIIIL.
By3nu ganux, BXiJHI Ta BUXiTHI TEp-
MiHa. Tunu ganux y rpagiguHomy
MIPOrpaMHOMY CepeIOBHIII. XapaKTe-
PHCTHKA OCHOBHHX THITIiB IaHUX Ta
0co0JIMBOCTI 1X 3acTocyBaHHs. [lepet-
BOpEHHsI TUMIB JaHuX. CTPIUKOBI TUITU
JIAHUX Ta oreparlii HaJ HUMHU.

C.P. BuBueHHs mMaTepiaiy JIEKIii.
[lepeTBOopeHHSI  CTPIYKOBHX  THIIIB
JTAHUX.

Jlexii — 2 rox,
camocTiiiHa poboTa —
6 rog

bazosa: 1, 2,
4;
JlommoMixkHa:
1,3

2 TWXHI

5,6

Tema 3. CTpykTypH B rpagiuHomy
NMPOrpaMHOMY cepel0BHIILi.
CTpyKTypH LIUKIIIB B rpadiyHOMY IIpO-
rpamHomy cepenosuii. Hukmm FOR
ta WHILE. ABTOMaTH4YHE iHAEKCY-
BaHHs, YMOBHU BUXOJY 3 IIUKITY, OCO0-
JUBOCTI 3aCTOCYBaHHS. 3CYBHI PeTicT-
pH Ta QyHKIS 3BOPOTHOTO 3B’SI3KY B
CTpyKTypax 1ukiiB. CTpyKTypa Bapia-
Hty CASE. YacoBi cTpykTypu Ta
CTPYKTYpH NOJ1iHl y rpadiyHOMY Mpo-

Jlekwii — 2 rox,
camocTiiiHa poboTa —
6 ron

basona: 2,3;4
Jomnomixxna:
1,3

2 THXHI




rpaMHOMYy cepenoBuiii. CTpyKTypa
MOCITIIOBHOCTI. P13HOBUIM CTPYKTYpH
Ta 0COOJIIMBOCTI 3aCTOCYBAHHSL.

C.P. BuBuenHs Marepiaiy JeKIIii.
CrpykTypa MmOCIiJOBHOCTI B Tpadiu-
HOMY IPOTPaMHOMY CEPEIOBHIL

7,8

Tema 4. Opranizauis po6orn 3 na-
HUMH IIij1 4ac npoBeaeHHs (Pi3UIHO-
ro ekciepuMeHnty. MacuBH Ta KJjac-
Tepu.

MacuBu y rpadiqHOMY TpPOTpaMHOMY
CEPEIOBHIII, 1XHI BIACTUBOCTI. THIOBI
omeparii podotn 3 macuBamu. Hako-
MUYEHHS BUMIPIOBATBHUX JIaHUX Y
MacuB 3a JIOTIOMOTOIO IMKIIIB Ta (yH-
Kiii 3BOpoTHOro 3B’s3Ky. Kiacrepwu.
BusnadyeHHsT KimacTepy, CTBOpPEHHS
KJIaCTepiB Ta BHUOIPKOBE BHJIUICHHS
JTAaHUX. YMOBHU NEPETBOPEHHS KiacTe-
Py B Macus.

JlokasnpHi Ta r100aNIbHI 3MIHHI.

C.P. BuBueHHs MaTepiany JeKIIii.
BukopucraHHs 3CyBHHX pETIiCTpiB
JUIS HAKOITMYCHHS TAHMX.

Jlexmii — 2 ron,

camocTiitHa poborta —

6 rox

Bbasosa: 2, 3;
JlormoMixkHa:
2,3

3 THXKHI

9,10

Tema 5. IlpyuHUUNM HAKONUYEHHS
Ta 00pOOKHM NaHMX. 3anuc I 34UTY-
BaHHA daiinis.

3anuc JaHuX y (Qaill Ta 34MTyBaHHS
¢daimiB y TpadiyHOMY TpPOrpaMHOMY
cepenoBuii. Ormsany QyHKIiN 3anucy
Ta 34UTyBaHHSI. MOXXIUBOCTI 00pOOKH
TaHUX y TpadiyHOMY HpPOrpaMHOMY
cepenoBuii. Orysin (QyHKHiNA ekcTpa-
nossnii Tta ¢ityBanHs gaHux. CTpyk-
Typu Uit 00poOku nanux. CTpykrypa
FORMULA

C.P. BuBueHHs MaTepiairy JeKIii.
AnreOpaiuni omepariii B rpadigHomy
IPOTrPaMHOMY CEPEIOBHIIII.

Jlekwii — 2 rox,

camocTiiiHa poboTa —

6rox

bazosa: 2, 3;
JonomixxHa:
1,2

2 THXHI

11,12

Tema 6. Bisyanizauisi nanux, orpmu-
MaHMX mia 4yac ¢i3MyHux BHMIipIO-
BaHb. O0po0ka curHaJis.

BipryansHa ocmmiorpama B rpadgiu-
HOMY TPOTpaMHOMY cepenoBwiil. Dy-
HKIIsE 1oOynoBH Tpadika 31 cTaaum
KpoKoM 1o oci abcruc. OCHOBHI Ma-
paMeTpu Ta Mexi 3acrocyBaHHs. DyH-
Kiist moOyzoBu Tpadika 31 3MIHHUM
KpPOKOM TI0 oci abcrmce. MoaenroBaHHS
CUTHATIB y rpad)iuHOMY MPOTPaMHOMY

Jlexii — 2 rox,

camocTiiiHa poboTa —

6 rox

bazosa 2,3,4
JlommoMixkHa:
2,3

3 THXKHIL




cepenoBuii. OCHOBHI MIAXOOU [0
redeparlii curaani. OCHOBH 1TU(GPOBOT
00poOku curHaniB. KBanTyBaHHs Ta
JUCKpeTH3allis  [pU  aHaJIOroBO-
IU(PPOBOMY TEPETBOPEHHI CHTHATY.
Kpwurepiii Haiiksicra.

C.P. BuBueHHs MaTepiary JeKIIii.
[lepeTBOpEeHHS THUITIB JAaHUX 3 TalMi-
HTOM

15,16

Tema 7. KomyHikaniss npuiaais mix
yac Komm’wrepusanii  ¢isu4Horo
eKCIIepHMEHTY.

[IpoekTyBaHHs CHCTEMH JUISI BUMIPIO-
BaHHsA (i3muHUX napameTpi. [IpuH-
IIUITY Ta CTIOCOOH y3TOJPKEHHS CUTHA-
my. HacoBa y3rokeHicTb poooTH
MIPUIIAZIB Y BUMIPIOBAJIbHIN CUCTEMI.
Texniuni Ta mporpamHi 3acoou DAQ.
Bukopucranns intepdericy GPIB.
KomyHikarrist 3a JOOMOT00 MOCHi10-
BHOTO 1opTy. CriocoOu KoMyHikarii 3a
JIOTIOMOTOX0 Meperki. Moy B rpadi-
YHOMY IPOTPaMHOMY CEpPeIOBHILI.
CrBoOpeHHs mianporpam y rpagpivHoMy
[IPOTPAMHOMY CEPEJIOBHIIII.

C.P. BuBuenHs mMatepiaiy JeKIii.
Buxopucranns 6i0mioTex migmporpam
IpY CTBOPEHHI CHUCTEMH VISl BHUMIpIO-
BaHb (hI3MYHUX MTAPAMETPIB.

Jlexwii — 2 ron,
camocriiiHa poboTa —
7 ron

bazosa: 1, 3,
4
JomomixHa:
2,3

2 TWXHI

15,16

Tema 8. AmnaparHo-nporpaMna
miaargopma Arduino.

O3HallOMIJIEHHS 3 MOKJIIMBOCTSIMH aIla-
paTHO-POTrPaMHOT aropmu
Arduino. AmaparHa yactuHa. MIkpo-
kouTposiepu Atmel. [atepdeiicu mpo-
rpamyBaHHs. Ilpuxiaam  mporpam.
Hudpose 1 aHamoroBe BBEACHHS-
BuBesieHHs. [llupoTHO-imMITyNIbCHA MO-
TyJsiisi. AHaIOroBO-1M(poBe meper-
BopeHHs. [HTepdeiicu nepenadi JaHUX.
[Tepudepiiina enekrponika. Bzaemois
wiatgopmu Arduino 3 cepeoBHUILEM
rpadiyHOTO TPOrpaMyBaHHS.

C.P. BuBueHHs mMatepiany JIeKIii.
34ynuTyBaHHS aHAJOrOBUX MIATYUKIB 3a
nonomoror Arduino

Jlekwii — 2 rox,
camocTiiiHa poboTa —
6 ron

bazosa: 4
Jomnomixkna:
1,2,3

2 THXHI




Temu 1a60paTOpHUX 3aHATH

Taomums 2

dopma AisITEHOCTI TepMmiH BU-
Twxneun Haszsa Temn
Ta 00CST rOJIMH KOHAHHS
1 O3HaiioMJIeHHSI 3 TPUHIMIIAMHU TPOTPaMyBaH- | 1abopaTop. 3aHATTA — 2 1of], | | THXKICHb
Hs y TpadiyHOMY MPOTPaMHY CEPEeIOBHUIITI caMocCTiiiHa po6oTa — 2 T
2 MaremaTiuHi 0OYHCICHHS B CEPEIOBHILI Tpa- | JabopaTop. 3aHATTS — 2 1o, | | THOKICHD
(biYyHOTO TpOrpamMyBaHHSI. caMocCTiiiHa po6oTa — 2 Toj
3 [lepeTBOopeHHsI THITIB JaHUX B TpadigHOM 1 THXIIeHb
p p . P ¢ JHOMY n1abopartop. 3aHATTS — 2 TO[,
nporpaMHoMy cepenoBuili. CTpiuKoBHH THI o
camocrTiiiHa poboTta — 2 roa
JTAHHX.
4 BuBueHHs CTPYKT UKJIIB Ta CTPYKTypa Ba- 1 THxIECHD
iaHTy B ce r6)10132/]51)11;l r a(bi‘{HOFOP}III (3, ; am 71a00paTop. 3aHATTA — 2 oA, :
platy p p POTPAMY™ 1 camocriitna pobota — 2 rox
BaHHSI.
5 MacuBu B mporpamMHOMY cepenoBHili rpadid- | mabopatop. 3aHATTS — 2 101, | | THOKICHD
HOT'O NMPOTrpaMyBaHHS. camocrTiiiHa poboTta — 2 roa
6 BukopucTtanHsi 3CyBHUX perictpiB Ta (pyHKIiT 1 THXXIEHBb
3BOPOTHOTO 3B’S3KY /Il HAKOIIMYEHHS JaHUX B | Jaboparop. 3aHATTA — 2 o,
rpadiuHOMY IIPOrpaMHOMY CEpENOBUIIII. 3amuc | camocTiiiHa poboTa — 2 roj
Ta 3YUTYBaHHS (ailiB.
7 TaOymsuis Gyskii. Bizyanizatis npoctux nabopaTop. 3aHATTS — 2 TOJ, 1 TwKneHs
BUMIPIOBaHb. camocTiifHa poboTa — 2 rox
8 O06pobxka nanux. @iTyBaHHS €KCIIEPUMEHTAIb- 1 TmxnEeHb
) . nabopaTop. 3aHATTS — 2 TOJ,
HUX JaHUX aHAITHYIHOIO (DYHKIIIEIO B cepeio- "
. . camocTiiiHa poboTa — 2 roj
BUIIII 'paigHOTO MPOrpaMyBaHHS.
9 [ToOynoBa rpagikiB 3 HEPIBHOMIPHOIO 3MIHOIO 1 THXIIeHb
apr }l\lflﬂeHT 1_3 r(ba(bquOMp por I;MHOM cepe 7:200paTOp. 3aHATTA — 2 Ox, :
PryMEHTY B TP Y porp yeep caMmocTiiiHa poOoTa — 2 rojg
JIOBHIII.
10 OOuncneHHst BU3HAYEHOTO 1HTerpaiy 3i CTBO- 1 TmxnEeHb
€HHSM MIANPOrpaMu B rpadiuHOMy Iporpam 7:abopaTop. 3aHATTH — 2 Of,
p . y camocTiiiHa poboTta — 2 roj
HOMY CEPEeJIOBHUIIII.
11 MopnentoBanHs Ta 00poOka curHamiB y rpagiy- | gaboparop. 3aHATTA — 2 rof, | 1 THXKIEHB
HOMY NIPOIPaMHOMY CEpPEIOBUIIII. caMmocTiiiHa pobota — 3 roj
12 BuBuenHs1 poOOTH NOCTITOBHOTO MOPTY Ha | TxneHp
. naboparop. 3aHATTA — 2 TOJ,
NPUKJIA/11 CUCTEMH PeryJisLii TeMreparypu .
« i camocriiiHa po6ota — 3 ron
YT1pekc
13 KepyBanns enektpomerpom Keitley 6517A y nabopaTop. 3aHATTS — 2 ToA, | | THKIEHb
rpadiYHOMY IPOTPaAaMHOMY CEpeIOBHILL. camocTiiiHa pobota — 3 roj
14 CTBOpEHHS BIPTYaJbHOTO 1THCTPYMEHTY TSI I TxaeHb
op pTy “TPY y A n1abopatop. 3aHATTS — 2 IO/, s
BUMIPIOBaHHS J1€IEKTPUYHOT IPOHUKHOCTI y .
camocTiitHa po6ota — 4 roa
byHKIIT TemMnepaTypu
15 KepyBaHHs MexaHIYHHM CEPBOIPUBOJIOM 3a nabopatop. 3aHATTS — 2 101, | | THOKIEHb
JIOTIOMOT010 MiKpoKoHToJiepa Arduino. camocTiiiHa poboTta — 3 rox
16 BuBueHHS IIMPOTHO-IMITYJILCHOT MOAYJISMIT 32 | 1abopaTop. 3aHATTS — 2 1o, | | THOXKIEHb

nonomororo miargopmu Arduino

camocTiitHa pob6oTa — 3 roa

10




