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IIporpama HaBYAJBHOI AMCUUILTIHN « BipTya/bHi npujiagu iHAKeHEPHUX J0CTIIKEHb»

1. Onuc HaBYAJIBHOI AMCUMILIIHM, Il MeTa, IpeAMeT BUBYAHHSA TA Pe3yJIbTATH HABYAHHS

B mucuumnnini «BipTyajabHi npuiaam iHKeHEPHUX JOCTIIKEHBb» PO3TISIAIOTHCS OCHOBHI

KOMIT IOTEpPHOTO

MOJCIIIOBAaHHS 1  JOCHIIDKEHHS  TPOIECiB  (PyHKITIOHYBaHHS

€JIEKTPOCHEPI€TUYHOT0, EJIEKTPOTEXHIYHOTO Ta EJIEKTPOMEXaHIYHOrO OOJIAAHAHHSA. AHANI3YIOTHCS
OCHOBHI XapaKTEPUCTUKH, 1HXKEHEPHI METOIU PO3pPaxyHKIB MapameTpiB Ta MOOYIOBH BipTyaJbHUX
NPUJIAIiB MPOEKTYBaHHSA YCTaHOBOK. CTBOPIOIOTBCS 1 JAOCIHIPKYIOTHCS PEeXUMU POOOTH BIpTyaJIbHUX
MIPUJIAAIB, TIPU BIICYTHOCTI peaIbHUX BUMIPIOBATBHUX MPUIAAIB IJISI TOCTIIPKSHHS.

MeTa BUBUEHHS JUCHUIUTIHU MOJATAE B (OPMYBAHHS y CTYJCHTA TEOPETHUYHUX 1 MPAKTUYHHUX
3HaHb MOOYJOBH BIPTyaIbHHUX MOJENICH EIEKTPOMEXaHIYHUX CHCTEeM, 3a0e3NedeHH] IATOTOBKH
CTYACHTIB 3 KOMIUIEKCY MHUTaHb Teopii, KOHCTPYKTHBHOTO BJAIUTYBAaHHS, MPOEKTYBaHHS Ta
eKkcrutyaTarii  mporeciB  (yHKIIIOHYBaHHS  €ICKTPOCHEPTETHYHOTO,  CJIICKTPOTEXHIYHOTO  Ta
€JIGKTPOMEXAHIYHOTO OOJaJHAHHA MpPH eKCIUlyaTalii Ha BIPTYaJbHUX MOJENAX. 3aKpIIUIIOETHCS
HaBUYKHU 1H)KCHEPHUX METOIB PO3pPaxyHKYy Ta ONTHMI3aIii iX TEXHIKO-€KOHOMIYHUX XapaKTEPHUCTHK
JUISL TTAJTUBHO-EHEPTeTUYHOTO KOMILIEKCY.

IIpeaMeToM BHBUYCHHS TUCIMILIIHM € TPOIECH ONTHMAIBHOTO (YHKIIOHYBaHHS OCHOBHOTO
€JIeKTPOMEXaHIYHOTO OONaHAHHS, €HEPreTUYHOrO aHaii3y, PEryJIoBaHHS Ta ONTUMI3allii pexuMiB
poOOTH CTBOPEHUX BIPTyalbHUX NPWIATIB Yy BIAMOBIAHOCTI A0 (aKTHUYHUX YMOB EKCILTyaTarlii.
BuBueHHs 1ux muTaHb 0a3yeThCsl HA HACTYNMHUX AWCHMIUIIHAX: TexHiuHid mexaHiui, ['igpaBmini Ta
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rizponpuBoay, Matemaruni, Pi3umi. CyMDKHUMHM JUCUUIUTIHAMH SIBISIFOThCS:  EnexTpomnpuBof,
ABTOMaTH3AaIlisl TEXHOJIOTIYHUX TporieciB. HeminiiHI 3a1a4i Ta i1eHTU(IKAIS MEXaTPOHHUX CUCTEM,
MikpomnpoIiecopHi MPUCTPOT B YCTAHOBKAX €HEPTOEMHHUX BUPOOHUIITB.

B pesynbrari BHBUYEHHS AMCUMIUIIHU «BipTyaabHi npuiaaam iHkKeHepHUX JOCITiIKeHb)
CTYIEHTH OTPUMYIOTh:

Komnerennii: (®KO02) 3marHicTh 3acTocOoByBaTH 3HAHHS Yy MpakTU4HUX cutyauisiax; (DOK04)
3/IaTHICTh J€MOHCTPYBATH 3HAHHA 1 PO3YMIHHS MaTeMaTUYHUX MPUHIHUIIIB 1 METO/IB, HEOOXIAHUX IS
BUKOPHCTaHHS B EJIEKTPOCHEPTETHIll, eIEeKTpOTexXHili Ta enektpomexanimi; (PK09) 3matHicTh
BUKOPHCTOBYBATH IpOrpaMHe 3a0e3MedyeHHsl A KOMIT IOTEPHOTO MOJETIOBAHHS, aBTOMaTH30BaHOTO
MPOEKTYBaHHS, aBTOMAaTH30BAHOTO BUPOOHMIITBA 1 aBTOMATHU30BAaHOI pO3pOOKH a0 KOHCTPYIOBaHHS
€JIEMEHTIB EeJICKTPOCHEPTreTUYHUX, EJIEKTPOTEXHIUHUX Ta elekTpomexaHiyHux cuctem; (DK12)
3MATHICTh JIO pPO3pOOKM 3aco0iB, CMOCOOIB 1 METOMIB HAayKH 1 TEXHIKH, CIPSIMOBAHUX Ha
aBTOMATH3AIlI0 MJII0YMX 1 CTBOPEHHS HOBHUX aBTOMATH30BAHUX Ta AaBTOMATUYHUX TEXHOJOTIH 1
BUPOOHUIITB.

Ywminnsa: (ITPHO1) BiaTBOproBaTH TMpolleCH B EIEKTPOCHEPTreTUYHUX, EJIEKTPOTEXHIYHHX Ta
€JIEKTPOMEXaHIYHHX CUCTEMaX IpH iX KoMl toTepHoMy mozemtoBanHi; (IIPH03) ananizyBatu npouecu
B €IIEKTPOCHEPTETUYHOMY, EIEKTPOTEXHIYHOMY Ta €NEeKTPOMEXaHIYHOMY OONaJHaHHI 1 BIATMOBITHUX
koMIUiekcax i cucremax; (ITPHOS) BomomiTi MeTogaMu MaTeMaTHYHOTO Ta (i3HYHOTO MOJICIIOBAHHS
00’€KTIB Ta MPOLIECIB y EIEKTPOCHEPTEeTHUHUX, EIEKTPOTEXHIYHUX Ta €JICKTPOMEXaHIYHUX CUCTEMaX;
(ITPHO7) mnnanyBaTH Ta BUKOHYBaTH HAayKOBI JIOCT/DKCHHS Ta IHHOBAIiiiHI TpoekTH B cdepi
€IIEKTPOCHEPIeTUKH, €JNEeKTpOTexHiku Ta enekTpomexaniku; ([IPH15) BuxonyBatu @izuune i
MaTeMaTUYHE MOJICIIOBAaHHS, CTAaTUYHANA Ta JWHAMIYHUK aHANI3M KOHCTPYKIHA, MEXaHI3MiB,
MaTepialiB Ta TMPOLECIB Ha CTalli MNPOEKTYBaHHA, IOCHIIKYBaTH HAAIMHICTH CHCTEM, 3
BUKOPHUCTaHHAM CyYacHHUX KOMITIoTepHHX 3aco6iB;, ([IPH16) BuGupatnn enemeHTHy 0a3y
EIeKTPOMEXaHIYHIX Ta MEXaTPOHHHX CHCTEM, KOMIUIEKTHHX EJIEKTpO- Ta TiAPOMPHUBOAIB, 3ac00iB
KepyBaHHS, 3aXHCTy, aBTOMAaTH3aIlil CUCTEM EJIEKTPOIOCTAYaHHS MAIIMH 1 YCTAaHOBOK, BUPOOHHYMX
ninpHUIe Ta mianpuemcts; (ITPH 18) pospaxoByBaTu 3ycuiuisi, Hampy)eHO-Ie(hOopMOBaHUN CTaH,
IIBUAKOCTI, MOMEHTH, MOTYXKHOCTI, CTaTH4YHI Ta JAMHAMIYHI BIIACTUBOCTI EJIEKTPOMEXaHIYHOTO
oOnaiHaHHS, BHWKOHYBaTH CHJIOBI Ta TIApaBIIYHI PO3PAaxXyHKH €JIIEMEHTIB  TiApONPHUBOIIB,
€JIEKTPOIPUBO/IIB, JTIHINHUX Ta HETIHIMHUX €JIEMEHTIB, €JIeKTPUUYHUX Ta MAarHITHUX KiJI.

2. IlpepekBi3uTH Ta NOCTPEKBI3UTH AWCHMILIIHM (Mice B CTYKTYPHO-JIOTiYHii cxemi
HABYAHHS 32 BiINOBIIHOI0 OCBITHLOIO MPOrPaMoI0)

Hapuanbha gucrumuiina «BipTyadabHi npuiagu iHakeHePHUX T0CTiIKeHb) BHKJIAIA€ThCS HA
OCHOBI 3HaHb Ta yMiHb, OJIEP)KAHUX CTYICHTAMH IIiJi YaC BHBYCHHS KPEIUTHUX MOJIYJIB TaKUX
TUCIUILIIH SK: «3aranpHa ¢i3zuka», «Buma maremarukay, ['iapasnika ta rigponpusia. CyMiKHUMUA
TUCIUILTIHAMY SBJISIOTRCS: EnekTponpuBoa, ABToMaTH3allisi TEXHOJIOTIYHUX MPOIIECIB.

3. 3micT HAaBYAJILHOI AMCHUILIiHA
HapuaJjgbHa JUCUMILTIHA CKJIAJAETHCS 3 4 pO3ALTiB:
Po3ain 1.Bcrymn. [HCTpyKIii 3 O6€3meku KUTTEMISIIBHOCTI IMiJT Yac i BOEHHOTO CTaHy ISl CTYJICHTIB
KIII im. Iropst Cikopchkoro
Tewma 1.1. Anroputm niii y pasi oBiTpsiHOI HeOe3MeKH
Tema 1.2. [IpaBuia moBeIiHKY MPHU BUSBIIEHI BUOYXOBOT'O IPUCTPOIO
Tewma 1.3. JIii y pa3i BAHUKHEHHSI TIOXKEX1
Po3aia 2. Mertonomnorisi BUBUEHHS TUCHMILUIIHA BipTyanbHi npuiaau iHKEHEPHUX J0CIIIKEHb
Tema 2.1. Buau aucuuriiiny st BApOOHUYHMKIB (TpyAOBa, aJAMiHICTpaTHBHA, (piHAHCOBA,
TEXHOJIOT14HA, JIOTOBipHA TOIIO
Tewma 2.2. Kputepii O1iHKY 3HaHb CTY/ICHTIB.
Tema 2.3. 3naiiomctBo 3 EKCH excnepTHOI0 KOMII'IOTEPHOK CUCTEMOIO HaBYaHHS

Po3nin 3. Po6ora 3 o6ononka LabVIEW.
Tema 3.1. [Manitpu LabVIEW : iHCTpyMEeHTIB, KOHTPOJIIO, (GYHKIIIN
Tema 3.2. Ckian najgiTpu iHCTPYMEHTIB
Tema 3.3. Cxiiag namitpu QyHKIIIH.
Po3ain 4. CtBopenns Bipryanbaux npunaniB (BII) s cBoei Marictepchkoi poOoTH

Tema 4.1. CtBopeHHs BipTyanbHOTro npunaay BIT
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Tema 4.2. 3'eqHanHs cXeMH MpUJIaay NPOBOAaMHU Ha (DyHKIIOHAIBHIN MaHeml
Tewma 4.3. Konbopu 3’ eqnanus. CruiMBarodi migKa3Ku

4. HaBuajbHi MaTepiaau Ta pecypcu
ba3zosa nimepamypa

1. TepentheB O. M. TexHika Oe3neku mpu poOoTi B 1aboparopii. BctaHOBIEHHS MpU3HaUYEHHS
MIKTOrpaM mporpamHo anaparHoro-kommiekcy LabVIEW [Enexkrponnuii pecypc]. — 2023. — Hasga 3
ekpaHa. — Pexxum goctymy: https://drive.google.com/file/d/1zvaCntBA1nhiOpS5rxL yl7yKal JVZXd

2. TepentbeB O. M. CtBopeHHs1 BipTyanmsHOro npwiany Level.vi [Emekrponnuii pecypc]. —
2023. — Ha3Ba 3 ekpaHa. — Pexum gocryny:
https://drive.google.com/file/d/1 A7ThN2qlaVZnJbNOwo6gk 1 1sPLIaMKSh5h

3. TepentbeB O. M. JlocnmipkeHHS 3alleKHOCTI BUTpPATH PIAMHH BiA THUCKY pPOOOYOTO
cepenopuma [Enextponnmii pecypc]. — 2023. — Hasa 3 ekpana. — Pexum pgocrymy:
https://drive.google.com/file/d/1Y GAQCEmbbQDJ5etECQgnIE-NYCTbulgD

4. TepentbeB O. M. [locmiukeHHsT 3MIHH TeMIEpaTypH B peajdbHOMY 4aci [EjexTpoHHUi
pecypc]. —2023. — Hasga 3 ekpana. — Pexxum nocrymy:
https://drive.google.com/file/d/1FMaum;j2ykpAbJBVsOINVC10zSz7K 1Bet

5. TepentbeB O. M. CtBopeHHs BipTyaibHOro mnpmiany "Pene mepekitoueHHS CUTHATIB" —
Relay 3a gomomororo LabVIEW [Enexrponnwuii pecypc]. — 2023. — Ha3sa 3 ekpaHa. — Pexxum moctymy:
https://drive.google.com/file/d/1XXutathHWKYOLDz2QD71Ywzp6ulVaFUv

6. TepertreB O. M. CtBopeHHS BipTyaibHOTO Npuiany Busnauenns Hamnpyru - Voltage Read
Vi 3a gomnomororo mporpamHo-anapatHoro komiuiekcy LabVIEW [Enextponnuii pecypce]. — 2023. —
Ha3sga 3 ekpana. — Pexum nocryny:
https://drive.google.com/file/d/1Nieje-bHeS8IK6uNL5146LY w4tCTJb7G

7. TepentbeB O. M. JlochimKeHHSI CIEKTPY CUTHATY MPOTPaMHO-anapaTHUM KOMILIEKCOM
LabVIEW [Enextponuuii pecypc]. — 2023. — Ha3pa 3 ekpana. — Pexxum fgoctymy:
https://drive.google.com/file/d/IFU7fMRHr_ xcubcanJ3P6xQS5TKPthhpaR

8. TepentbeB O. M. JlochimxenHs koedimienta audysii. 3akonun Pika [EnexkrpoHHMit
pecypc]. — 2023. — Ha3ga 3 expana. — Pexxum nocryry:
https://drive.google.com/file/d/1f0JLVqb41vH80ezdtGql3nTZPnEgKIVW

9. Tepenther O. M. CrBopeHHs BipTyanpHOro mupwiamy "KepyBauHs BimoOpakeHHIM
rpadikiB" [Enextponnuii pecypc]. — 2023. — Ha3Ba 3 exkpana. — Pexxum goctymy:
https://drive.google.com/file/d/1twpcyLtk8xN zNYVI8feAuLXRHdT-¢18

10. Tepentse O. M. O6uucnenns inrerpaiis B o0ononui LabVIEW [Enextponuuii pecypc]. —
2023. — Ha3Ba 3 ekpana. — Pexum gocrymy:
https://drive.google.com/file/d/1Xz5dXtgR3eRuuZnmYnFTZCZIIuaixc1x

11. Tepentse O. M. JlocmimkeHHs TEMIIEpaTypH 3a IIKaJIo BUMipioBaHb Llenscis, KenpBina,
@apenreiita, Peomiopa, PaHkiHa, CTBOpeHHs BIpTyaJbHOrO MpWIANy BHUMIPIOBAHHS TEMIEpaTypu
[Enextponnwuii pecypc]. — 2023. — Ha3zga 3 expana. — Pexxum moctymy:
https://drive.google.com/file/d/ThbzmW7 cRKkFPXtcWcjmxu80GxCfoWtb7

12. TepentbeB O. M. CrtBopennss BII "3mina OyneBoro crany" — Boolean change state.vi
[Enextponnuii pecypc]. —2023. — Ha3ga 3 exkpana. — Pexxum noctymy:
https://drive.google.com/file/d/1 VPDIcEyVETdNg8gUty VaT3KhWOCHatD3

13. TepentbeB O. M. CTBOpeHHS BipTyaJabHOTO MPUJIaAy — FT€HepaTOpa BUIIAIKOBUX YHCET Bij
Hyns 1o oxwnHuii [Enekrponnmii pecypc]. — 2023. — Hasa 3 ekpana. — Pexum moctymy:
https://drive.google.com/file/d/1zsk8O-RJInUrpE1Jj330fTUiEay53 PA

14. TepentbeB O. M. CTBOpeHHS BipTyalbHOTO MPHIAAY s TOCIIDKCHHS KoedilieHTa
mudy3ii Ta 3akoHiB Dika [Enmexkrponnuii pecypc]. — 2023. — Ha3Ba 3 ekpana. — Pexxum mocrtyry:
https://drive.google.com/file/d/1qgwYlitu-fCEpJC5SKAyuOK-EO6m7gdl

15. TepentbeB O. M. ®inpTpaliisi YaCTOTHUX CHTHAJIB BiJ myMiB [EnekTponHuii pecypc]. —
2023. — Ha3Ba 3 ekpana. — Pexum gocryny:
https://drive.google.com/file/d/1J6HBwpTQBNIIvsY3Tf32NeLvHgkxTIrc

16. TepentbeB O. M. Menianauii (GinbTp IMIyIbCHUX mepemko] [EmnekTpoHHMil pecypc]. —
2023. — Ha3Ba 3 expaHa. — Pexxum gocrymy:
https://drive.google.com/file/d/1UZ-suvDGbQkifjc9d X107zfro66 UNibl
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17. BiptyanbHi mpunanu imkeHepHUX AociimkeHb. Yactuna 1 [EnextponHmii pecypc] :
METOMYHI BKa31BKH /0 BUKOHAHHS MMPAKTHYHHUX POOIT JJIsl CTYACHTIB HANPSIMKY MiarotoBku 6.050702
«Enextpomexanika» cremianbHocTi  7.05070205 «EnekrpomexaHiyHI CHCTEMH TEOTEXHIYHHX
BupobGHuTBYy / HTYY «KIID» ; ykmag.: O. M. Tepentses, A. B. Bopdomomees, A. 1. Knemos. —
Enextponni TexkcroBi aai (1 ¢aitn: 1,13 M6aiir). — Kuis : HTYY «KIII», 2016. — 46 c. — Ha3Ba 3
expana. — Pexxum noctymy: https://ela.kpi.ua/handle/123456789/15052

18. BipTyanpHi mpunanu imkeHepHUX AociimkeHb. Yactuna 2 [EnextponHmil pecypc] :
METOMYHI BKa31BKH /0 BUKOHAHHS MMPAKTHYHHUX POOIT JJIsl CTYACHTIB HANPSMKY MiaroToBku 6.050702
«Enextpomexanika» cremianbHocTi  7.05070205 «EnekrpomexaHi4HI CHCTEMH TEOTEXHIYHHX
BupoOHUITB» / HTYY «KIIl» ; yknam.: O. M. Tepentbes, A. . Knemos. — EnexkTpoHHI TEKCTOBI JaHi
(1 daiin: 886,55 Kbaiir). — Kuis : HTYVY «KIIl», 2016. — 36 c¢. — Ha3Ba 3 expana. — Pexxum pocrymny:
https://ela.kpi.ua/handle/123456789/15056

19. BipTyanbHi BUMIpIOBaHHS €JIEKTPOMEXaHIYHHX MapaMeTpiB B oOnanHanHi / HaBuanbHe
BUJAaHHA. MeTOIMYHI BKa3iBKM J0 BUBYEHHS Kypcy. Ykmamadi: O.M. TepentseB, B.A. XopeHko
K.: ITonitexnika. 2002 — 75 c.

20. Texniuni pusukn. Teopis Ta nmpakTUkyM: [EnexkTpoHHHI pecypc] : HaBYaIbHHIA MOCIOHUK
JUIs CTylIeHTiB creniaiabHOCTI 141 «EnexrpoeHepreruka, eleKTpOTEXHIKAa Ta €JIEKTPOMEXaHIKa»
crnemianizamiii: «HXHHIPHHT ENEeKTPOTEXHIYHUX KOMIUIEKCiBY», «ElekTpoMexaHidHi Ta MeXaTpOoHHI
CHCTEMH eHeproeMHuX BHpoOHHHTB» / O. M. Tepentbe, C. B. 3aituenxo, A. . Kremos,
H. A. lleBuyk; KIII im. Irops Cikopcekoro. — Emexkrponni tectoBi mani (1 ¢aiur: 2,92 Moaiit). —
Kuis: KIII im. Irops Cikopcbkoro, 2020. — 160 c. — Haspa 3 ekpana. — Pexum npocrymy:
https://ela.kpi.ua/handle/123456789/32298

22. LabVIEW User Manual for Windows - National Instruments Corp. 1993. - 507 p.

Jlooamkoea nimepamypa

1. xepdpu Tpesic. LabVIEW mna ycix [Teker] /T. Dxeddpu.: [punan kommiuekt, 2004.—
542 c.

2. CypanoB A.4. LabView 8.20: JloBimuuk no ¢ynkuism. [Texct] / @.5. Cypanos: MK
[Ipecc, 2007. — 563 c.

3. Tverda O., Terentiev O., Hrebenik T., Prokopenko V. Resources and resource-saving
technologies in mineral mining and processing, multi-authored monograph. UNIVERSITAS
Publishing. Petros ani, 2018. — p. 351. ISBN: 978-973-741—592-9 3aXiqHO€BPONENCHKOI0 MOBOIO
(xpim HIIT ®JI); Url - Campus KPI; VYxBameno Buenoro pamoro Ne 10; mara 25.06.2018
3axigHoeBporneichkoro MoBoto (kpiM HIIIT ®JI); Url - Campus KPI; YxBaneno Buenoro panoro Ne 10;
nara 25.06.2018

4. XXapkoB @.I1. Bukopucranus BipTyanbHux iHcTpyMeHTiB LabView. [Tekcr] / @.I1. XKapxkos,
B. B. Kaparaes, B. ®. Hukudopos, B. C. [Tanos - Panmio i 38's30k, ['apsiua minist - Tenekom, 1999. -
268 c. Noinuuk: Ilep.c anrn1989. - 256 ¢

5. LabVIEW DAQ VI Reference for Windows - National Instruments Corp. 1994. - 546 p.

HaB4yajabHUN KOHTEHT
5. MeToauka OnaHyBaHHS HABYAJIbHOI JUCHUILIIHU(OCBITHBOI0 KOMIIOHEHTA)

Jlexkuiiiui 3aHATTH

Ne 3/m Ha3Ba TeMu JekIiii Ta nepenik OCHOBHUX MUTaHb

Bceryn 1o nmpeamery

Jlekuis 1. O3naitomua Th npu podoti B 1adopatopiax kadpeapu AEMK

1.1. 3naitomctBo 3 Th npu podoTi B yuboBux maboparopisx kapeapu AEMK
1.2.IlepeBaru amapaTHO mporpamMHoro komiuiekcy LabVIEW

1.3. 3HaifoMcTBO 3 poOOYMMHU HABYAITBHUMU ITporpamamu auctumutiaa LabVIEW
Juoakmuuni 3acoéu: TIK, wmynbprinneiiep, komm’torepHi nekuii BIIIJ. wxasuanvhi
maoauyi napamempis ma 0OUHUYD iX BUMIDIOBAHHL.

Pexomenoosana nimepamypa: [1, 2] cmopinku 3-6.

2 Jlekuis 2. O6o0uka LabVIEW. Beryn

4




2.1. Cknanx obononku LabVIEW

2.2. Cepenoruma: HiQ, LabSuite = LabView + Hi, LookOut
Jluoakmuuni 3acoou: 11K, mynprinneiiep, komn roTepHi gexiii BITI
Pekomenodoeana nimepamypa: [1,2] cmop. 7-18.

Jlekuis 3. [laxitpu LabVIEW Tool, Control#

3.1. IMamnitpa [acTpymenTiB — Tools

3.2 INanitpa kepyBanHs - Controls

Jluoaxkmuuni 3acoou: 11K, mynwrimneiiep, komn’ rotepHi Jgexiii BT[]
Pekomenoosana nimepamypa: [1, 2] cmop. 19-22.

Jlexkuis 4. Ilanitpa LabView ®ynkuii - Functions

4.1. Npusnauenns [amitpu @ynkuii - Functions

Juoaxkmuuni 3acoou: 11K, mynerimetiep, komm torepHi jexitii BITI/T
Pexomenooeana nimepamypa: [1, 2] cmop. 23-26.

Jlekuis Ne 5. CtBopenHns BipryanabHoro npuiaany — VI - 4 roqunu#
5.1. Ilepennst manenb

5.2. Hoou, ®@yuxyii, Hogu — [linnporpamu, CTpyKTypH

5.2. 3'eqHaHHs CXeMHU MPHUJIaay MPOBOAAMHU Ha (DYyHKIIOHAIBHIN MaHei
5.3. 3’eonanns, Cnausaioyi niokasxu, 00nomozda

Juoaxkmuuni 3acoou: 11K, mynbrimneiiep, komn ' 1otepHi jgekiii BITI
Pexkomenoosana nimepamypa: [1, 2] cmop. 27-28.

Jlekuis 6. CtBopenHs mianpuiaany - SubVI

6.1 IIlo Take SubVi ?

6.2 CtBopeHHs miJ — npuiany - SubVI

6.3 CTBOpeHHS IKOHKY MTiA-TIPUIaIiB

6.4 3mina ikonku SubVi Voltage Read.vi

6.5 Anroputm cTBOpeHHs mianpunany - SubVi Temperature Status.vi
Juoaxkmuuni 3acoou: 11K, mynbrinneiiep, komn ' 1otepHi gekiii BITI
Pexkomenoosana nimepamypa: [1,2] cmop. 28-29.

Jlekuis 7. IlinroroBka BikHo 3’e¢qnyBaya - Connector pane - 4 roguHu
7.1 Bikno 3’ennyBaua - Connector panel

7.2 KoHBeprailisi OKpeMHUX YaCTHUH BipTyaJbHUX MPUIAJIB Y MiANPUIaaN
7.3 Bipryansauit npunan Temperature Status.vi

Juoaxkmuuni 3acoou: 11K, mynbrinneiiep, komn ' 1otepHi jgekiii BITI
Pexkomenoosana nimepamypa: [1, 2] cmop. 30-36.

Jleknis 8. Hanaroa:keHHs1 BipTyaJbHOI0 MPUJIAAy BUMIPIOBAHHSA CTPYMY i HANPYTru#
8.1. Ilouryx moMuUIOK CXeMH

8.2. TpacyBaHHs CXeMU

8.3. IIokpokoBe BUKOHAHHS [TpOrpamMu

Jluoaxkmuuni 3acoou: 11K, mynwrimneiiep, komn’ rotepHi Jgexiii BT

Pexkomenoosana nimepamypa: [1, 2] cmop. 32-33.

Jleknis 9. 3akuoune 3anaTTa. JIikBigaunis 3a0opropanocreii. 3aJik

IIpakTH4Hi 3aHATTSH

Ne 3/m

Kinekicts | KinbkicTh

3aBiaHHs, SIKi BAHOCSITHCS HA MIPAKTUYHI 3aHATTS .
TOIUH OaiB

IIpakTuuna po6ora Nel. OGunciieHHs IHTETpaTiB 3a

nornomoror LabVIEW 2 4

IpakTuuna po6ora Ne2. CTBOpeHHS BipTyaIbHOTO TPUIIATY
KEepyBaHHSI HACOCOM

2 4

IIpakTuuna podora Ne3. CTBOpeHHS BipTyaJIbHOTO MPUTIATY —
réHeparopa BUIIaJIKOBUX YHUCCII

IIpakTuHa po6ora Ne4. CTBOpEHHS BIpTyaJIbHOTIO MPUIIATY 2 4
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JUTsI IEPETBOPEHHS TEMIIEPATYPH 3a PI3HUMH IIKaJaMu

5 IIpakTuna podora NeS. CTBOpeHHS BIpTyaIbHOIO MPHUIALY ) 4
JUTsl BU3HAUYEHHA KoedinienTta audysii

6 IlpakTuuna po6ora Ne6. DinpTpallisi CATHAIIB BiJ| IIIyMiB 2 4

7 IIpakTnyna podora Ne7. Menianuuii GpipTp iMIyIbCHUX ) 4
MEPELIKO
IIpakTnuna po6ora Ne§. CTBOpeHHS BipTyaJIbHOTO MPUIIATY

8-9 JUTSL TOCTDKSHHS BJIACTUBOCTEH TUCKPETHOI TMHAMIYHOT 4 8
CUCTEMHU
JlabopaTtopHi podoTn
. . Kimbkicte | KinmbkicTh
Ne 3/m 3aBlaHHs, SKI BUHOCATHCS Ha J1a00paTopHi poOOTH .
TOIUH OaiB

1 Bcerynne 3anstTs. Texnika 6e3nexu mpu poOoTi B 1aboparopii 2 -

) JlaGopaTopna po6ora Nel. CTBOpeHHs BipTyaJlbHOTO IpUIaLy ) 4
JUIsS BU3HAYEHHS 00'€eMy piIMHU B EMHOCTI

3 JlaGopaTopHa po6ota Ne2. CTBOpEeHHS BipTyaJlbHOTO IPUIaLy ) 4
JUIs 3UMTYBaHHS HANpPYyTU

4 JlabopaTopHa pqﬁoTa Ne3. JlocnmipkeHHS 3MiHM TeMIepaTypH ) 4
B peaJibHOMY 4aci

5 JlaGopaTopHa po6ora Ne4. CTBOpEeHHS BipTyaJIbHOTO IPUIATy ) 4
JUIs1 KepyBaHHs BIOOpaKeHHIM TpadikiB

6 Jla6opaTopHa po6oTa NeS. J[ocimiKeHHS 3aJIKHOCTI BUTPATH ) 4
PLAMHM BiJl TUCKY poO0YOro cepeoBHIIA
JladopaTopna pobota Ne6. /{ociipKeHHS CIIEKTPY CUTHAITY 3a

7 2 4
nonoMoror LabVIEW

] Jla6opaTopHa po6oTa Ne7. CTBOpEHHS BipTyaJbHOTO MPHIIATY ) 4
"Pene mepekatoyeHHs cUrHamiB"

9 MoysibHa KOHTPOJIBHA PoOOTa. 3Ma9a PO3paxyHKOBOT pOOOTH. 5 i
JlikBizaiiig 3a00proBaHOCTI

6 CamocriiiHa po0oTa cTyieHTa

CamocriitHa poboTa cTyeHTa nepeadavae:

MIATOTOBKY /10 Ay IMTOPHUX 3aHSITh — 56 TOII;
HiATOTOBKY 1O MOJYJIBHOI KOHTPOJIBHOT poOOTH — 2 TOf;
MIATOTOBKY 10 3aJiKy — 8 TOJI.

MoniTMKa Ta KOHTPO/b

7 IlosiTHKAa HABYAJIBHOI JMCHUILIIHA (OCBITHHOI0 KOMITIOHEHTA)

Cunabyc kypcy posmimyeTbesi B cuctemi «Enexrponnmit Kammyc KIII» Ta Ha caifri

classroom.google.com. Ilim 4yac oyHOro HaBYaHHS JEKUIMHUNA MaTepial HATAEThCs Ha JICKINSIX 3a
pO3KJIaioM. 3aBOaHHS JO NPAKTHYHHX poOIT, nabopaTopHUX poOIT, PO3paxyHKOBOI poOOTH Ta
MOJIyJIbHOI KOHTPOJIBHOT POOOTH HAAAIOTHCA Ha MPAKTHUYHUX Ta JIAOOPATOPHUX 3aHATTAX 32
poskiamom. TepmiHM BHUKOHAaHHS 3aBlaHb BKa3zyloThcsi B (Google Classroom Ta B cucremi
«Enexrponnuit Kamnyc KIID».

Y BuUManKy IUCTAHIIMHOTO HABUYaHHS, HAa MOMEHT TPOBEICHHS KOXXHOTO 3aHSTTS, SK

JEKIIMHOT0, TaK MPaKTHYHOI'O 3aHATTS, Y CTYJCHTAa Ha MPHUCTPOi, 3 SIKOTO BIH Ipalioe, Mae OyTu

BcTaHoBJeHO mporpamy LabVIEW. Ilpu mucranmiiiHomMy HaB4YaHHI moTpiOHa mporpama Zoom abo
Discord nmnst criisikyBaHHS 3 BUKJIaa4eM JUCTAHIIIAHO, a TAKOX BIIKPUTO Kypc «BipTyanbHi npuiaan
imkeHepHux nociuimxkerp» B Google Classroom (koa IOCTyIy HaJaeThCs CTyJIEHTaAM Ha TMEPIIOMY
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3aHATTI 3TiAHO 3 po3kianoMm). Cunadyc; JNeKmiiHuii MaTepial; 3aBJaHHS 0 KOKHOTO MPAKTUYHOTO
3aHATTS; BapiaHTH MOJYJIbHOI KOHTPOJBHOI pOOOTH; METOIWYHI pEeKOMEHJAlii 10 BHKOHaHHS PP;
BapiaHTH MOJYJIbHOI KOHTPOJIbHOI poboTH posmimeHo B Google Classroom. TepmiHM BHUKOHaHHS
3aBnaHb BKa3yroTbes B Google Classroom Ta B cuctemi «Enexrponnuii Kammyc KITD».

ITix gac mpoxomkeHHs Kypcy «BipTyanbHi mpuiaay iHXEHEpHUX IOCTIIKEHb» CTYIEHTH
3000B’s13aH1 JIOTPUMYBATUCh 3arajbHUX MOPAJBHUX MPHUHIUIIB Ta TPABHJI ETHYHOI ITOBEIIHKH,
3a3HaueHux y Koxekci decti HamioHanpHOro TeXHIYHOTO YyHiBepcuTeTy YkpaiHu «KuiBcbkuit
MOJITeXHIYHUH 1HCTUTYT iMeHi Iropst CikopchKoToy.

VYci 0e3 BUKITIOUEHHS CTYAEHTH 3000B’s13aH1 JOTPUMYBAaTUCh BUMOT [10/105K€HHS ITpO cUcTeMyY
3anmo0iraHHs akaJeMiqYHOMY Tuiariaty B HamioHampHOMY TEXHIYHOMY YHIBEpcHUTETI YKpaiHu
«KuiBcbkuii moniTexHiuHNUM 1HCTUTYT iMeHI Iropst CikopchbKoOroy.

Axuwio 3000y6au euwyoi oceimu 0ye i0cymmiil Ha RPAKMUYHUX 3AHAMMAX, MO UOMY C1i0

gionpaurosamu yi 3auammas y iHwiuil yac (3 iHwow 2pynoro, Ha KOHCYabmauii).
BuBuennss HaBuyanpHOi muctuiuiinu “BipTyajbHi npuiaaam iH:KeHepHHUX J0CJiITKeHb”

notpedye Bi 3700yBayua BUIIOI OCBITH:

- TOTpUMaHHS HaBYAJIbHO-aKaJAeMiuHOI €THKH;

- ToTpuMaHHs Tpadiky HaBYAILHOTO MPOIIECY;

- OyTH 3Ba)KCHUM, YBR)KHUM Ha 3aHATTSIX;

- CUCTEMaTUYHO OIPaIlbOBYBaTH TEOPETHUUHUI MaTepian,

- TOTpUMaHHS TpadiKy 3aXHCTy MPaKTHYHHUX Ta JabopaTopHUX poOiT. Bignosigs 3100yBava
MOBUHHA JEMOHCTPYBATH O3HAKM CAMOCTIHHOCTI BHKOHAHHS MOCTAaBJICHOTO 3aBIaHHS, BIJICYTHICTbH
03HaK OBTOPIOBAHOCTI Ta IUIariaTy.

8 Bun KOHTPOJIIO Ta PeliTHHIOBA cHCTeMa OL[iHIOBAaHHS pe3yJbTaTiB HaBuaHHs (PCO)

IloToYHMI KOHTPO.Ib:

- TIpakTU4YHi poOoTH (8§ MPaKTHUHUX POOIT, 3 AKUX 7 POOIT OLiHIOIOTHCS B 4 Oamu, 1 poborta
OLIIHIOETHCS B 8 OaimiB — 7 X 4 + 1 X § = 36 OaniB);

- maboparopHi podotu (7 1abopaTopHUX pOOIT, SKi OIIHIOIOTHCA B 4 Oanu — 7 x 4 = 28 GaniB);

- MOAyJIbHA KOHTpOJIBHA poboTa (16 6aiB)

- po3paxyHkoBa pobota (20 6aniB).

BuKOHaHHS Ta 3aXUCT NPAKTUYHHUX POOIT OIIHIOIOTHCS 32 TAKUMH KPUTEPIisIMU:
MaxkcuManbHa KijgbpKicTh OaiiB 3a

XapakTepucTuKa BiIMOBi Il MIPAKTUYHY pOOOT
4 8

«BIAMIHHO» — TIOBHA BiAmoBiab (He MeHmie 90 % moTpiOHOT
iHpopmanii), HazaHi  BIiANOBIAHI  OOIPYHTYBaHHS  Ta 4 8
0COOMCTHUH ITOTJISA

«100pe» — IOCTaTHRO TOBHA BIANOBiAb (HE MeHIIE 75 %

noTpiOHOI 1H(opMartii), 0 BUKOHAHA 3TiAHO 3 BUMOTaMH JI0 3 6
piBHS «yMiHB» a00 MICTUTh HE3HAYH1 HETOYHOCTI

«3aJIOBIIbHO» — HEMOBHA BiANoBiAsr (He MeHme 60 %

notpiOHoOi iH(popMarii), BUKOHAHA 3TiJHO 3 BHUMOTAaMHU JI0 2,5 5
«CTEPEOTHUITHOTOY» PIBHS Ta MICTHTB JICSKI TOMHIIKH

«HE3aJIOBIJILHO)» — HE3aJJOBUIbHA BiJIIIOBIIb 0 0

BukoHaHHA Ta 3aXUCT J1a00paTOPHUX POOIT OLIHIOIOTHCS 32 TAKUMH KPUTEPISIMHU:

XapakTepucTrKa BiIMmOBiIl Ormigka

«BIAMIHHO» — TOBHa BignoBiab (He MeHme 90 % motpiOHOI iHDOpMalii), HagaHi
BIJINTOB1JTHI OOTPYHTYBaHHS Ta 0COOUCTUHN TTOTJISAT
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«7100pe» — J0CTaTHRO TOBHA BiANOBiAb (He MeHIIe 75 % moTpibHoi iHopMariii), Mo 3
BHKOHAHA 3T1THO 3 BUMOTaMH JI0 PiBHS «yMiHBb» 200 MICTUTh HE3HAYHI HETOYHOCTI
«3a7I0BUTLHO» — HEMOBHa BIiAMOBiAL (He MeHme 60 % mnoTpidHOI i1H(DOpMaIlii), 25
BHKOHAHA 3T1THO 3 BUMOTAaMH JI0 «CTEPEOTUITHOTOY» PIBHS Ta MICTUTH JICSIKI TIOMUJIKU ’
«HE3a0BLILHOY» — HE3aJ0BUIBHA BIIIOBIAbL 0

MonynbpHa KOHTpOJbHA po0OTa BUKOHYETHCS B KIiHIII CEMECTpY, OLIHIOEThCS B 16 OaniB 3a
TaKUMU KPUTEPISIMU:

—  «BIAMIHHO» — MOBHa BianoBine (He MeHme 90 % morpiOHoi iHpopMmarii), po3polieHuit
MPOEKT 3aBJIaHHS 3 TPABUILHUMU BIMOBIIAMH — 14-16 GaniB;

— «mobpe» — JOCTaTHRO TOBHA BiANOBIAL (He MeHmie 75 % morpiOHOI iH(opMmaii),
po3po0IeHNI TPOEKT 3aBaHHS MICTUTh HE3HAYH1 HETOUYHOCTI — 12-13 Oartis;

— «3a0BITBHO» — HemoBHa BignoBiap (He MeHme 60 % morpiObHOI i1HpOpMAaIii),
po3po0JIeHNH TPOEKT 3aBIAHHS MICTUTh JIesaKi moMmiku — 10-11 Garis;

«HE3aJ0BLILHO» — HE3a0BUILHA BiAoBias — 0 Oais.

PospaxynkoBa po6oTa omiHeThCs B 20 6aniB, SKi pO3MOAUSIIOTECS Ha CKIIAIOBI:

— MIATOTOBKA TEOPETUYHUX B1IOMOCTEN 32 TEMOIO PO3PaXxyHKOBOI poOboTH — 5 Oanis;

— CTBOPEHHS BIPTyaJIbHOTO TPWIIAY JJIs BUKOHAHHS PO3PAaXyHKIB 32 TEMOIO PO3pPaxyHKOBOI
pobotu — 5 Garis;

— BUKOHAHHSI PO3PaxyHKIB 3a JIOMOMOTOI0 BIpTyaIbHOTO MpUiiagy — 5 Oaiis;

— otopmiienns pozpaxynkoBoi podotu 3a JICTY 3008:2015 — 5 6aunis.

KoxkHa ckiamoBa po3paxyHKOBOT POOOTH OIIHIOETHCS 32 TAKUMH KPUTEPISIMHU:

—  «BIJIMIHHO» — MOBHA BiANoBiAb (He MeHie 90 % noTpibHoi iHdopMmartii) — 5 Gamis;
—  «100pe» — IOCTaTHRO MOBHA BIANOBIAH (He MeHIIe 75 % moTpiOHO1 iHpopmarii) — 4 6amnm;
—  «3aJI0BIIbHO» — HEMOBHA BiAMOBiAL (He MeHIIe 60 % motpidHOoi iHdopmarii) — 3 H6anu;

—  «HE3aI0BLILHO» — HE3aIOBlIbHA BiANMOBIAL — 0 Oaiis.

KasenagapHuii KOHTPOJIb: MIPOBOJIUTHCS JIBIYl HA CEMECTP SK MOHITOPUHI MOTOYHOI'O CTaHy
BUKOHAHHS BUMOT cHiIa0ycy. YMOBOIO TIO3UTHBHOTO MEPIIOTO Ta IPYTrOro KaJIeHIapHOTO KOHTPOIIIB €
oTpuMaHHs He MeHie 50 % MaKCHMaJbHO MOXKJIMBOIO Ha MOMEHT BIANOBIIHOTO KaJIEHAAPHOIO
KOHTPOJIIO PEUTHHTY.

CemecTpoBHii KOHTPOJIb: 3aliK. YMOBHU JIOMYCKY IO CEMECTPOBOIO KOHTPOJIO: BUKOHAHI 1
3apaxoBaHl IPAKTHUYHI pOOOTH, 1abopaTOpHI poOOTH Ta PO3paxyHKOBa podoTa.

CryneHTH, sKi BUKOHAJIM BCl YMOBH JIOIYCKY JI0 3aJiKy Ta MarOThb PEUTHHIOBY OLIHKY 60 i
OinpIre O6ajiB, OTPUMYIOTH BIATIOBIAHY /10 HAOPAHOTO PEUTHHTY OIIHKY 0€3 T0JJaTKOBUX BHIIPOOYBaHb.
Cyma peilTuHroBux OaniB, OTPUMAaHHUX CTYAEHTOM MPOTSATOM CEMECTPY, IEpPEBOAUTHCA MO
ITiJICYMKOBOI OIIIHKY 3T1THO 3 TaOJIHUIICTO.

Sxuio cyma OaniB meHma 3a 60, aje BUKOHAHI 1 3apaxoBaHi MPakTU4HI poOOTH, 1ab0paToOpHi
poboT Ta po3paxyHKOBa pobOOTa, TO CTYACHT BHUKOHYE 3aJiKOBYy poOoTy. Y mbomy pasi
3apaxoBY€ThCS TUIbKH 0AaJIM 32 PO3PaXyHKOBY po0oTYy.

CryneHt, skuii y cemecTpi oTpuMmaB Oinbie 60 6aniB, ane Oa)kae MmiJBUIINATH CBiil pe3yJbTar,
MOJKE B3ATH Y4acTh Y 3aJiKOBi poOOTI. Y IIbOMY pa3i OCTaTOYHUIN pe3ysbTaT CKIala€eThes 13 OaliB,
110 OTPUMAaHI1 32 PO3pPaxyHKOBY POOOTY.

3anikoBa po6ora ouiHoeThes B 80 0aiB.

Kpurepii oriHroBaHHs 3a1iKOBOi pOOOTH:

— «BIAMIHHO» — TMOBHa BiAMOBiAs (He MeHme 90 % motpiOHOI iHdoOpMarlii), HamaHi
BIJIMOBIAHI OOTPYHTYBaHHS Ta ocoOucTtuit mornsn — 80-65 6anis;

— «ao0Ope» — JOCTaTHbO TMOBHA BIAMNOBIAL (He MeHme 75 % motpiOHoi iHdopmalii), 1o
BHKOHAHA 3T1IHO 3 BUMOTAaMU 0 PiBHS «yMiHb» 200 MICTUTh HE3HAYHI HETOUHOCTI — 64-50 Gau;

—  «3aJI0BUIbHO» — HEMOBHA BiANOBiAb (He MeHiue 60 % moTpiOHOI iHpoOpMaIlil), BUKOHaHA
3TiAHO 3 BUMOT'aMU JI0 «CTEPEOTUITHOTO)» PIBHS Ta MICTUTH €Ki HOMMIKH — 49-35 Ganis;

—  «HE3aI0BLILHO» — HE3aQ0OBLIbLHA BIAIOBIAL — 0 OaiB.



Tabnuirs BiAMOBITHOCTI PEUTUHIOBUX OalliB OI[IHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOIO:

KinekicTs OaniB Oninka
100-95 BinMin=HO
94-85 Jyxe mobpe
84-75 Hobpe
74-65 3a10BUILHO
64-60 JlocTaTHBO
Mewnire 60 He3anoBuisHO
He BUKOHaH1 YMOBH JOIYyCKY He nonymeno

9. lonaTkoBa indopmanis 3 JTUCUUILTIHUA (OCBITHHOI0 KOMIIOHEHTA)

[Nepenik muTaHb A cCaMONIEPEBIPKU HABEACHO Y AOIATKY A0 CHUIIadycy.

3m00yBay BUIIOI OCBITH Ma€ MOYIIMBICTh TIPOWTH OHJIAMH Kypc(¥) 3a o/iHI€0 ab0 IeKiTbKoMa
TeMaMH, TepeJ0ayeHMMH POOOYOI0 MPOrpaMoOI0 HaBYainbHOI aucuuruting. OHNIalH Kypc 3700yBad
MO’Ke 00paTH CaMOCTiifHO a00 3a pEKOMEH/IAII€I0 BUKIIaAa4a. | TOI MPOCIyXaHOTO KypCy OIIHIOEThCS
y 0,83 Oamm. MakcuManbHa KiJIbKICTh TOJHMH, sSKa MOKe OyTH 3apaxoBaHa 3a pe3yJbTaTaMH
He(opMambHOI OCBITH, CTAaHOBHTH 12 TOJ, BIIMOBIAHO MaKCHMalbHA KUIBKICTh OailiB 3a Taki
pe3ynbTaTé CTaHOBUTH — 10 OaitiB.

Po0o4y nporpamy HaB4aabHoI gucuuILiing (Cumnadyc):

Cxuaaeno: k. ¢.-M. H., ctapmmM Bukinagadem Ocagaykom Mukomnoro [laBnoBuuem
YxBaseno: kadenporo AEMK (nmpotokon Ne 18 Big 24.06.2024 p.)

Moromxeno: Metonuunoro komiciero HH IEE (mpotokon Ne 21 Bix 25.06.2024 p.)



Jonarok 10 cujiadycy OCBiTHLOr0 KOMIIOHEHTA

KoHTpOJIbHI 3aIUTAHHA VISl CAMONEePeBIPKY 3 TUCUMILIIIHA
«BipryanbHi npuiaan iHXEHEPHUX JOCHTIKEHbY

KonTpoabHi nuTanHs 1J5 camonepeBipku matepiaay Jlekuii 1
1.1. SIxk po3ymMiTH cKOpOYeHY Ha3By 000sioHKH LabView?
1.2. Yuwm BigpizuseTbea LabView Bin iHIIUX cucteM nporpaMyBaHHS?
1.3. Ilpuznauenns obononku LabView
1.4. o Bxutoyae 10 cBoro ckiaxy obononka LabView?
1.5. I1lo € ocHOBOIO 0OOIOHKH LabView?
1.6. JInst woro mpusHauyeHe cepenonuiie HiQ, 1o BXoauTs 10 ckaaay obomonku LabView?
1.7. Ha mo opientoBane cepenoBuiie Lab Suite = LabView + Hi,
1.8. Ha vomy 3acHoBanmii mporpamuuii mpoaykt Look Out, mo BXoauTh 10 ckiaay OOOJOHKH
LabView?
1.9. Illo no3BoJIsiE CTBOPIOBATH MporpamMuuii mpoaykT Look Out?
1.10. 1o mo3BoJisie CTBOPIOBATH MpOTrpaMHuid TpoayKT Bridge?
1.11. 3a paxyHOK YOro BHKOHYETHCS IOCIIJIOBHE I1HCTpPYMEHTAJbHE KEpyBaHHS, aHali3 JaHUuX,
MO/IaHHS TaHMX, 1 30epiranHs ganux B 00omoHI LabView?
1.12. o o3nauae nousarts BeliBnern?
KoHTpoJabHi nuTaHHs AJ151 camonepeBipku maTtepiany Jlekmii 2
2.1. Ckinbku rpadiyHuX namrtp Mae obononka LabView?
2.2. llpuzHauenns rpadivaux namrtp odononku LabView
2.3. lo BMimnye 1 A1 4oro mpu3HaveHa namirpa [HncrpymenTiB — Tools?
2.4. Sk Buxsnkatu nanitpy IactpymenTis - Tools Ha ekpan?
2.5. Slkuii BUTIIST Ma€e Kypcop Ticis oopaHHs mikTtorpam# 3 [amitpu [Hcrpymentis - Show Tools Palette?
2.6. SIkwii BuTIIA Mae 1 mpu3HaueHHs [HcTpyMeHT kepyBanHs — Operate Value?
2.7. SIkwii BUTIIAA Mae 1 pu3HaueHHs iHcTpyMeHTa [lo3unis — Po3mip — Bubip -Position-Size-Select?
2.8. SIkmif BUTIISA Mae€ 1 Tpu3HaYeHHs iHCTpyMeHTa PenaryBanns tekcty — Text edit?
2.9. SIkuii BUTTIA Mae 1 MpU3HAYeHHs 1HCTpyMeHTa CrionyuHuit kabens - Connect Wire?
2.10. Sxuit Burnsg mae 1 npusHaueHHs iHcTpyMeHTa [IpokpyuyBannsa — Scroll Window?
2.11. Slxuit BUrILL Mae 1 Ipu3HavYeHHs iHCTpyMeHTa BeranoBieHHs konbopiB — Set Colors?
2.12. Sxuit Bursin Mae i npuzHaueHHs iHcTpyMeHT [IpoOHuk — Probe data?
2.13. Ilpuznauenns [Tanitpu Kepysanns - Controls
2.14. 3 goro ckiamaethes min namirpa Yuciosi 3nadeHHst — Numeric?
2.15. 3 4oro cknanaerhes nig naiirpa bynesi gpynkuii — Boolean?
2.16. 3 goro cxiamaerbes min namirpa CTpoKOBUX 3HaUeHb — String?
2.17. 3 yoro ckinanaeThes mif naigirpa Macus 1 kinactep - Array & Cluster?
2.18. 3 "oro ckimamaernes mig maigitpa Cnucok 1 3akiapboBaHMi cMCOK - List & Ring?
2.19. 3 yoro cknanaetses i naiirpa Ocuutorpagu — Graph?
2.20. 3 goro cknamaernes mig maiitpa Lnsx i Homep [Mocunanns - Path & Ref num?
2.21. 3 goro cknanaetses mnig naiirpa Ogopmienns — Decorations?
2.22. Sxuit Burnsg mMae nifg nanitpa 3acid kepyBaHHs kopucTtyBaua - User Controls?
KonTpoJbHi nuTanus A1 camonepeBipku martepiaay Jlekuii 3
3.1. [Tpusnavenns [lamitpu @ynkuii - Functions
3.2. Sk y manitpi @yskiii — Functions HaBeeHi 300pakeHHS PYHKITII?
3.3. 3 yoro cknagaerwes [lignamitpa Ctpykrypu — Structures?
3.4. 3 goro cknanaerncs [liagmanitpa Yucnosi Gpyukuii - Numeric?
3.5. 3 9oro ckmagaerses [linnamitpa bynesux ¢ynkmiii - Boolean?
3.6. 3 yoro cknagaerses [linnanitpa Paakosux (CtpokoBux) GyHKLi - String?
3.7. 3 woro cknagaetnes [lignamitpa Macus — Array?
3.8. 3 voro cknanaerscs [ligmanitpa Knactep — Cluster?
3.9. 3 voro cknanaetrscs Ilin-nanitpa [opiBusauua — Comparison?
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3.10. 3 yoro cknagaetbes [lig-mamitpa Yac 1 gianor - Time & Dialog?
3.11. 3 goro ckimanaerbes [lig-nmamitpa BuBony 1 Benenns daiinis - File [/0?

KoHTpoJabHi nuTaHHs A5 camonepeBipku maTtepiany Jlekuii 4
4.1. Ckinbk OCHOBHHUX MatiTp (maHeneit) mae obononka LabVIEW?
4.2. sIxi enementu [lanitpu KepyBanns - Controls HaligacTirne BUKOPUCTOBYIOTH I cTBOpeHHs BIT?
4.3. I1lo € Hox (By3om) — Node i uoMy BiH aHAJOT1YHUN Y IHITUX MOBaX MPOrpaMyBaHHs?
4.4. CKUIbKH THUITIB HOJIIB Ma€ 000JIOHKA [T CTBOPEHHS BIpTYaJIbHUX TIPUJIAIiB.
4.5. IlpuznauenHs HOAiB DyHKIIII?
4.6. llpusnauenns Hoxis mianporpamu ?
4.7. 1o Take Tepminanu i ix mpu3HauUeHHs?
4.8. CKUIbKH € TUTIIB TepMiHaIiB?
4.9. BkaxiTh NpU3HaUYEHHS TOBILMHY 1 KOJIbOPY MPOBOAIB 3’ €AHaHHS Ha 6510k cxemax BII ?
4.10. o cnocrepirae KopucTyBad MpH MigHeceHHI iHcTpyMeHTa «KoTymka» - «Connect Wire» 1o
TepMiHasia Ha PYHKIIOHATBHIN MaHemi 3'aBIs€eThCs ""'po3MOTaHUH KiHelb Kabemo"?.
4.11. 3a TOTIOMOTOI0 YOT0 KOPHCTYBa4 MOKE OTPUMATH JIOTIOMOTY TIPH POOOTi 3 000JI0HKO0?

KoHTpoJabHi nuTaHHs AJ151 camonepeBipku maTtepiany Jlekuii 5
5.1. SIx xopucTyBay Ji3HAETHCH, 110 OJIOK-cXema 3i0paHa 3 TOMUIIKaMu?
5.2. SIk mepernasHyTH TIOMIJIKA B OJI0K cxemi?
5.3. Sk 3HalTH, KA TOMUJIKA BUHUKJIA TpU 30MpanHi cxemu BIT?
5.4. Sk 3abe3neuntu pexxuM TpacyBanHs cxemu BII mpu BukonanHi?
5.5. Sk BukoHatu nporpamy po6otu BII Ho 32 HOTOM?
5.6. [Ipu3HaueHHs 3aKi1a Ikl BEpXHbOro MeHIo Step Over?
5.7. SIx mepernsHyTH naHHi mig yac pobotu BI1?
5.8. le 3HaxoauThbed nikrorpamu ITpoOoHuK?
5.9. Ilpusnayennss KoHTpoabHUX Kpamok OJ0K-cxeMu?
5.10. Sxwit Burnsag marote KOHTpOIbHI Kpanku Ha 610k-cxemi BIT?

KonTpoabHi nuTaHHs AJ15 camonepeBipku matepiauay Jlekuii 6
6.1. UuM onocepeIKoBaHO 3arajbHi PUCH TIOBEAIHKYA MOJICKYJISIPHOT CUCTEMU?
6.2. SIkuMu noKa3HUKAaMU XapaKTE€PU3y€EThCs CTaH MOJIEKYJIN?
6.3. SIkiM PO3MOIJIEHHSAM MOYJIMBO BiJOOPA3UTH PyX MOJICKYJI?
6.4. Konn >xuB Jlronsir bonbiman 1 kim BiH OyB?
6.5. 1o xapakrepusye (yHKIis po3noaisienHs bonpimana?
6.6. 300pazutn QyHkuiero posnoaineHus bonpumana [1]:
6.7. 1o xapakrepusye BenuunHa kT y posnozainenHi bonpiimana?
6.8. 11{o Bu3Hauae CriBMHOXHHK exp[-p~/(2mkT)] y posmoxinenni Bompimarma?
6.9. 1o BuznHauae criBMHOKHUK exp[-U(r)/(kT)] y po3noainenni bonpimana?
6.10. Ilo Bu3HauaI0TH 3a onomMororo GyHKii po3noaineHHs bonbiumana ?
6.11. SAxkum yrHOM CrIpoITyOTh (DYHKIIIIO0 po3noaiieHHs bonbimana?
6.1.2. SIk BU3HAYA€THCS BHYTPILIHS €HEPTisl CEpeIOBHILA 1 B/l YOTO BOHA 3aJIC)KUTh
6.13. CxiaaiTh MaTeMaTHYHY MOJIEJh BCTAHOBJICHHS TEMIIEPATypH CEPEAOBHINA IICIS 30BHIITHBLOTO
BILJIMIBY.

Hpumirka Nodes? Bysnu (Ho1u) — 1€ TOUKH, B IKHX CTBOPIOIOTHCS, IEPENAIOTHCA a00 MPUUMAIOThCS
pi3HI JaHi.
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