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1. BATAJ1bHI BIAOMOCTI

«EdPro Amperia. Enektpuka ta MarHetTusm» — Le Habip Ang NPOBEAEHHS YYHAMM nabopaTopHMX pobiT 3 di3unku, LWo
CTOCYIOTbCH €MTIEKTPUYHUX Ta MarHiTHUX SBULL, €/IEKTPUYHOIO CTPYMY, E1eKTPOoAMHaMIKN. 30KpeMa, BiH 3a6e3nevye BUKOHAHHS
eKCcrnepuMeHTanbHMX POOIT 3i WKiNnbHUX Nporpam ang 8, 9, 11 knacis.

3 HABOPOM «EDPRO AMPERIA. EJTIEKTPUKA TA MATHETU3M>» MOXHA OOCIONTW:

« [MprHUMM NOOYAOBM ENEKTPUYHOIO Kona - Kona 3 iHQYKTUBHUM, EMHICHUM Ta aKTUBHUM eNeMeHTaMu

« CTpyM Ta Hanpyry Ha pi3HuUX ginsgHKax Kona « Onip koHAeHcaTopa B KOMi 3MIHHOIO CTpyMy

« EnekTpopyuiriHy cuny i BHYTPILLHIM onip AXepena cTpymy * |HAYKTUBHICTb KOTYLLKM B KO 3MIHHOIO CTPyMYy

« Pob6oTy 1 NOTYXHICTb €1EKTPUYHOIO CTPYMY - Onip HaniBNpoOBigHMKOBOro chotopesuncTopa Ta ortoaiona
« [puHUMN pobOTK enieKTpomarHiTa « [lapameTpwu TpaH3ucTopa

+ EnekTpuyHunii ABUryH NOCTIMHOrO CTPyMy « Cnoco6u nigpaxyHKy BMTKIB y 06MOTLi TpaHchopmaTopa

« Cnoci6 nigpaxyHKy BUTpaT e1eKTpoeHepril « 3anexHicTb onopy HaniBnNpoBiAHMKa Big TeMnepaTypu

» [utomnin onip NpoBigHWKa - HaniBnpoBigHMKOBI Aioan Ta TXHi XapakTepUCTUKU

+ [ito MarHiTHoOro Nons Ha NpPoBiAHUK 3i CTPYMOM « Pe30HaHC y enekTpMYyHOMY KOIMBaAbHOMY KOHTYPI

« [NocnigoBHe Ta napanenbHe 3’€AHaHHSA NPOBIAHMKIB « 3akoH Oma gnsa kona 3MiHHOro CTpymy

« 3anexHicTb onopy NPoBiaMKa Big MOro napameTpis

Ta 6ararto iHWKX SBULL...
« [MpuHUMN po60TM aMnepmeTpa Ta BO/IbTMETPA

MoBHMii nepersik 1a60paTOPHUX POOBIT TA EKCNEePUMEHTIB i3
Hab6opom «EdPro Amperia. Enektpuka 1a MarHeTU3M», 3 MOX/IUBICTIO
3ABAHTAXEHHS | APYKY pO34ATKOBUX MATEPIAsIiB 47151 YYHIB:

https://edpro.ua/amperia/labs
https://edpro.ua/amperia/experiments

ABTOHOMHICTb

Habip He BMMarae 30BHILLHIX gxepen
XXMBNEHHSA. Y KOMMNNEKT BXOAUTb 610K
XuBneHHa EdPro, akui npautoe Big
BOy[OBaHOro akymynatopa. 3apsaay
aKyMynaTopa BUCTa4yaE LWOHaNMeHLwe

Ha 4oTupu nabopaTopHi poboTH,
3apagXkaHHa  BiOyBaeTbca  4vepes
iHTepceiic USB npoTtaroM  ofHiel
rOANHWN.

1. BATAJ1bHI BIAOMOCTI

Hab6ip «<EdPro Amperia. Enektpuka Ta MarHeTusam» CTBOPEHUI yKPaTHCbKMMU PO3POBHMKaMU-iHXeHepamm komnaHii EdPro ta
BUIrOTOBMAETECA B YKpaiHi. Cepef nepeBar Lboro oCBiTHbOro Habopy:

IHHOBALIVHE 3’€AHAHHSA

komaHgoto  EdPro
MarHiTHe 3’eAHaHHSA enemMeHTiB
3abe3nedyye  WBKMAOKE | 3pyyHe
306MpaHHA  EeNeKTPUYHMX CXeM Ha
3aHATTI. Yum  wBuawe 36mupaeTbcs
cxema, TMM Oinblle 3aBAaHb MOXHA
BMKOHATW Ta SKIiCHiLLe NpoaHanisyBaTtu
pesyneraTtu.

3anaTeHToBaHe

B acoptumeHTti komnaHii EAPro € Ha6opu 47151 LWKIiSTbHUX

Agocnigie He e 3 Temu «<EnekTpuka Ta MarHeTusms, a i

IHLLUMX pO34iniB hisnkuy.

Bci Ha6opun EdPro Amperia:

https://amperia.edpro.ua

HAOYHICTb

KOHCTpyKUiss 6N0KiB Ta KOHTaKTiB —
iHTYITUBHO  3po3yMina AaitaMm. Bci
eneMeHTn Ta 3’€QHaHHSA POo3TalloBaHi
330BHIi 6/10KiB, WO HAOYHO AEMOHCTPYE
YUYHSM POOBOTY PIi3HUX E1EKTPUYHUX
KOMMOHEHTIB Ta HIi4YOro He MNPUXOBYE,
a OTXXe CMpUSIE KPaLoMy PO3YMIHHIO i
3anam’aToBYBaHHIO.


https://edpro.ua/amperia/labs
https://edpro.ua/amperia/experiments
https://docs.edpro.ua/labs-m
https://amperia.edpro.ua
https://docs.edpro.ua/labs-m
https://edpro.ua/amperia/experiments

2. IHCTPYKLUISA 3 BE3INEKUA

3apsgxaHHsa npunagis EAPro Amperia noBMHHO 34ilCHIOBATMCSA
BUKMIOYHO JOPOC/IUMW.

3 BUKOpUCTaHHAM Habopy «EdPro Amperia. Enektpuka Ta
MarHeTM3m» NPOBOASATb K 30BCiM MPOCTi 4OCAIAN, TaK | CKNaaHi.
HenpaBuibHe NpoBeAeHHS eKCMEPUMEHTY MOXe MpU3BECTU
0O TpaBM Yy4yacHMKIB ab0 MNOLIKOAKEHHS obnagHaHHsA. Yci
pocniagn MOBUHHI BUKOHYBATUCb BUK/IIOYMHO Mig Harnagom
[OPOCNNX.

Mepw Hix noyatn poboTy 3 061agHaHHAM, NOTPIGHO yBaXKHO
O3HANOMUTUCA 3 BIAMNOBIAHOK TEOPIEIO Ta MOCNIAOBHICTIO
NpoBefeHHs ekcnepumeHTy. [eski gocnigM MOXyTb Matu
[OAAaTKOBI 3acTepeXeHHs woao 6esnekun.

ig yac NnpoBeAeHHSA eKCNepUMEHTIB i3 XiMIYHUMK peakTuBamm
Ta €/1eKTPOXIMIYHOIO KOMIPKOIO HEeOoO6XigHO BUKOPUCTOBYBATU
[OAATKOBE 3axXMCHe ob6nagHaHHA — OKynapuW, pykaBuui
ToLO.

KaTteropm4yHo 3a60poOHEHO BXMBATW XY 4M Hanoi nopsag i3
eKCrnepuMeHTanbHMM O6NafHaHHAM Ta Mig 4Yac npoBefeHHd
EKCNepUMEHTIB.

3a NeBHUX YMOB MK KOHTakTaMy MOXe BUHUKaTK ickpa. He
MOXHa MPOBOAUTU €KCNEPUMEHTU MOPYY i3 NErko3anMmncTMMm
MaTepianamu.

lMepLu H>XX po3noyaTtn poborTy i3 Habopom «EdPro Amperia. Enektpuka 1a MarHeTM3m», O3HAMOMTECS i3 HOBEAEHUMMN HMXKYE
npaBuIamm TexHIKM 6e3neku. € psg BAXX/IMBUX PeYe, IKi MOTPiGHO 3HATH.

3a nigo3pu Ha neperpiB KOMMOHEHTIB (BiAYyTHWA 3anax
naneHoro, rapsaYva naactmaca, niaBeHHS i3014uii, BUAHO AMM),
Tpeba HeranHo BUMKHYTU XMBNEHHS. [pu LbOMYy KaTeropnuyHo
HE PEKOMEHOYETbCA TOPKATUCA  NIJO3PINNX  KOMMOHEHT
nanbusaMu Ta iHWKUMKW YacTUHaAMK Tina — Le MoXe BUK/INKaTU
OniKu.

Hikonn He 3anuwaiite KOMNOHEHTN Habopy nig’egHaHMMKU [0
oXxepena XUBMeHHA 6e3 Harnsay. Nep HixX 3aaMwmti micue
NPOBEAEHHA E€KCMEepPUMEHTIB, BiAd’€QHANTE MarHiTHi KOHTaKTH,
BUMKHITb AXXepena XMB/IEHHS Ta My/IbTUMETPW.

Mip’egHylite OXepeno >XWBNEHHA Ha OCTaHHbOMY eTani
36MpaHHA cxeMm, NicNa TOro Ak peluta 3’egHaHb nepeBipeHo.

He BuWKOpWCTOBYMTE [OAATKOBUX [AXepen >XUBAEHHSA. Lle
30inbLUyE pU3nKKM BMxoAdy ob6nafdHaHHA 3 nagy Ta BianosigHO
TPaBMyBaHHA yYaCHUKIB AOCNIAIB Bif neperpiBsy KOMMNOHEHTIB.

[xepeno cTpymy 34aTHe reHepyBaTM 3MiHHUA CTpyM i3
yactotamnm pgo 2 MIu. Taki 4acTtoTM MOXYTb CAPUYMHUTK
nepewkoan y poboTi  MeaudyHoro  obnagHaHHa  Ta
cneysacobiB. YHuKanWTe BWKOPUCTAHHA Habopy nopyy i3
MEeANYHUMM 3aKnagaMu. FKWO Yy Bac € KapAioCTUMyNnaTop,
MPOKOHCYNbTYNTECHA 3 NliKapeM o0 MOX/IMBOCTI MPOBEAEHHS
EKCIMEPUMEHTIB i3 3MiIHHMM CTPYMOM.

Bnok >XMBNEHHS Ta MynbTUMETP >XMBMATbCA Bif NITiEBUX
aKyMynaTopHuUx 6artapeil. MexaHiyHe NOLWKOAXKEHHSA Takux
Gatapeii MOxe npu3BecTM [o0 camosaiiMaHHA. CamocTiliHo
pos36upatu ui npunagn SABOPOHEHO!

O6epiranTe enemMeHT KOMMNAEKTY Bi4 BOAW Ta HE pO3MillyiiTe

X y Micusax 3 nigBuLieHol BOMoOricTio. [lepekoHalitecs, LwWo

cepefoBulle B MNpUMIlLeHHI € cyxuMm. HopmanbHa po6oua
BiHOCHa BOMOriCTb NPUMILLEHHSA Mae cTaHOBUTU 20-60%.

He poswmilwylite enemMeHT” KOMNNEKTy No6nun3sy pagiatopis 4u
HarpiBauyiB. He BukopuctoByiTe Habip B ymoBax eKCTpemasnbHO
BMCOKOI YN HU3bKOI TemnepaTtypu. TemnepaTypa ekcnnyaTauil
Habopy: 10 — 35°C. Temnepatypa 36epiraHHs: -20 — 45°C.

Habip micTuTe Api6HI getani, fKi MOXYTb CTAHOBWUTW 3arpo3y
3agyxu. 36epirante Habip y HeAOCTYNHUX 4NN Aiten Micuax.

Mpumitkn wogo o6cnyroByBAHHS. Koprycu eseMeHTIiB
Habopy € HepPO36ipHUMMN. [OLLKOAXKEHHS KOPIIYyCY €/1IEMEHTIB
MOXXe rMpu3BeCcTy 4O BTPATH FAPAHTIl.

2. IHCTPYKLUISA 3 BE3INEKHA




3. KOMIJIEKTALUIA HABOPY

BupobHuk 36epirae 3a co60to npaBo BHOCUTU KOHCTPYKTUBHI 3MIHU, 3MIHIOBATU NMEPE/1iK €/1eMEHTIB Ta IX Ki/IbKICTb,
He rpu3BoAsYM 4O MOripLIEHHS 3AIB/1IEHUX XAPAKTEPUCTUK BUPOOBY, B OyAb-sKMUMA 4ac i 6e3 nonepeHboro iHghopMyBAHHS.

EﬂeMeHTVI-KyéVIKM , NS CKNafaHHA eNeKTPUYHNX Kin:

3. KOMIMJIEKTALUIA HABOPY

JonatkoBi KOMNOHEHTU Habopy:

N° | HasBa enemMeHTa K-tb 35 | FanbBaHomeTp 1
26 | OcHoBa 1 36 | MarHiTHa cTpy>ka 1
27 | Habip 3’egHyBanbHUX NPOBIAHUKIB 1 37 | MarHiTHa cTpinka (Komnac) 1
28 | AuHamik 1 38 | EnekTpoxiMiyHa Komipka 1
29 | Kotywka (LdpoTsaHa pamka) 1 39 | 3anacHa namna po3>XkaptoBaHHA 4
30 | Peocrat noB3yHKOBUI 1 40 | PepuTOBUIA CTEPXKEHD 1
31 | Habip marHitis 1 41 | 'pachiToBUIA CTEPXKEHDb 2
32 | Habip BMCOKOOMHMX NPOBIAHMKIB 1 42 | 3anacHuin 3ano6iKHNK 8
33 | MigHuin npoBigHKK 1 43 | 3apsagHuii npucTpin 1
34 | EnekTpomarHir 1 44 | Kabenb USB Type-C 2

14 | ABUryH NOCTINHOrO CTpyMy 4x6
15 | TpaH3ucrtop p-n-p 4x6
16 | TpaH3ucTop n-p-n 4x6
17 | Ceitnogion 2X6
18 | CrabiniTpoH 2x6
19 | TpaHchopmaTop 6€3 ocepas 4x6
20 | TpaHcchopmaTop 3 ocepasam 4x6
21 | BunpsiMHMiA HaniBNpoOBiAHWMKOBUIA Aioa 2x6
22 | ®oTopesuncrtop 2x6
23 | EnektpomexaHiyHe pene 4x6
24 | 3anob6ixXHMK 4x6
25 | Tepwmictop 4x6

N° “ | Ha3sBa enemeHTa Posmip | K-Tb
1 | Bnok xuBneHHs EdPro Amperia 6x12 1
2 | MynbtumeTtp EdPro Amperia 6x8 1
3 | HeipeanbHe gpxepeno 4x6 1
4 | OgHOMONOCHUI BUMMKAY 4x6 1
5 | MocTiiHuii pesnctop, 10 Om 2x6 2
6 | MocTiliHnin pe3snctop, 50 Om 2x6 2
7 | MocTiiHunii pesncTop, 100 Om 2x6 2
8 | MocTinHuii pesuncTop, 100 kKOm 2x6 1
9 | Jlamna po3xaptoBaHHA 2x6 2
10 | KoHgeHcaTtop, 10 mk® 2x6 2
11 | KoHgeHcatop, 22 Mk® 2x6 1
12 | Kotywka iHaykTnBHOCTI, 10 MI'H 2x6 2
13 | KoTtywka iHAyKTMBHOCTI, 4.7 MIH 2x6 1

HQ OCHOBI 4.26.

Bci nepeniveHi Buwje enemMeHT BUKOHAHI y ¢hopm-
baKTOPIi KO/IbOPOBMX KyOUKIB: BOYAOBAHI Yy KOPryC 3
MQrHiTHUMU KOHTAKTAaMU TA MAKOTb MOX/INBICTb hikcauii

Y pasi nosioMKku 4m BTPATH OKPeEMUX erieMeHTiB Habopy «EdPro Amperia. Enektpuka 1a MarHeTusm», €
MOX/INBICTb [O3AMOBUTK IX. 3BEpPTaNTECS O KOMAHAW MIATPUMKM KOMMAAHII EAPro pgss yTO4YHeHHS aeTtasei:
(050) 317 20 29, support@edpro.ua.




4. TEXHIHYHI XAPAKTEPUCTUKHA

BNNOK XXUBJ1IEHHA

A4

BnacHa pospobka EdPro

Bnok xusneHHa 3 Habopy «EdPro Amperia. Enektpuka ta
MarHeTU3M» MPU3HaYEeHUN CAYXUTU OXKEPETOM XNBIEHHSA
MOCTIMHOrO Ta 3MIHHOMo CTPyMy nig 4ac npoBedeHHS
nabopaTopHUX pPoBIT Ta eKCNEPUMEHTIB i3 (hi3nKn Ta Mae
TaKi MOX/IMBOCTI:

MoTouHUI  pexmm poboTn, Hanpyra Ta 4yactoTa

Bigo6paxatTbCca Ha BOyAOBaHOMY AUCNMEl BUCOKOT

KOHTPACTHOCTI, L0 BUKOHaHW 3a TexHonorieto OLED.

Hanpyroro Ha BMBOJAxX 6/510Ka >XXUBEHHA MOXHA
KepyBaT 3a AONOMOroro pyykn eHkoaepa.

Y pexumi 3MIHHOro CTpyMmy, KpiM Hanpyru, MOXHa
KepyBaTh TaKOX i HaCTOTOIO CTPYMY.

Mpunag BigoGpaxae ©6e3nocepefHi BUMIpU CTPyMy
yepes CBOI KOHTaKTK Ta Hanpyru Ha LMX KOHTaKTax.

O6nagHaHui 6araTtopiBHEBUM 3axXnUCTOM Bif
nepeBaHTaXeHHs, AKWin 3anobirae Buxody 3 fagy
npunagy y BunagKy KOpoTKOro 3aMMKaHHS.

[o3Bonse nognBUTUCA Y BCTAHOBUTU 3HAYEHHA CTPYMY
Ta Hanpyru Yyepes Wi-Fi.

Moxe aBTOMaTU4HO 6yadyBaTw BOMbT-amnepHy (BAX) Ta
am/IiTygHO-4aCTOTHY XapakTepuctmky (A4X) nig’egHaHoro
HaBaHTaXEHHS.

4. TEXHIHHI XAPAKTEPUCTUKUA

Ona nocTiiHOro cTpymy:

MakcumanbHa Hanpyra: 5 B

MakcumanbHuii ctpym: 1 A

MakcumanbHWii CTpyM i3 nepeBaHTaXeHHaAM: 2.3 A
BHyTpiwWHi onip npu cTpymi 1 A i MeHLWwe — 6n3bKuii
00 Hyns.

Onsa 3MiHHOro cTpymy:
MakcumanbHa Hanpyra: 3 B
MakcumanbHuii ctpym: 0.15 A
MakcumanbHuiA CTpyM i3 nepeBaHTaxeHHam: 0.3 A
[ianasoH vacTtoT: 1My — 2 MIlNy,

Moxnbkun BnMipoBaHHSA:

Noxnbka BUMIpOBaAHHA peasibHOT NOCTINHOT

Hanpyru Ha BuBogax: 2%

Moxnbka BMMiptOBaHHA MOCTIMHOrO CTpyMy B Koni: 4%
Noxnbka BUMIpIOBAHHA peasibHOI 3MiHHOT Hanpyru

Ha BMBoAax, anga dactot 20 'y — 20 klMy;: 4%
Noxnbka BUMIpIOBAHHA 3MIHHOIO CTPYMY B KO/,

ans dactot 20 My — 5 klMu: 4%

Po6oT1a B pexumi nepeBaHTaXeHHs1 € 6e3nedyHoro. O4HAK, KPiM nNpuLLBuALLIEHOro pospsay éarapel, y Takomy
PEeXUMI Harpyra Ha BUBOAAX 6/10KA XXUB/IEHHS Oy4e HUXYOKO, HiXX BCTAHOB/IEHO. b/10K XuBneHHs 6yae Bigoopaxatu
peasibHe 3HAYEHHST HaMpPyru PA30M 3 BE/INYNHOK CTPYMY Y KO/Ii.

lMokazu BuMipsiHOI Hanpyru Ha dactorax suuje 50 kY, Ta cTpymy Ha yactotax suiye 10 kI € HETOYHUMMU:
MOXYTb 3MEHLLYBATUCS OX A0 Hy/ 1S Yepes TPYAHOLL BUMIPIOBAHHS HAMPYry TA CTPYMY BUCOKOI HACTOTH.

LetanbHiwa iHghopmawyis npo HAAALWTYBAHHS TA eKCri/lyaTtayito 6710ka XuBreHHs Big EAPro — B po3giri 5.



4. TEXHI9YHI XAPAKTEPUCTUKHA

MYJIbTUMETP

A4

BnacHa po3pobka EdPro

Mynbtumetp 3 Habopy «EdPro Amperia. Enektpuka
Ta MarHeTMsM» MPU3HAYEHWUI CYXUTU YHIBEpPCcanbHUM
BMMIpIOBaNbHUM MpuMNagoM Ha ypokax 3 isukm nig 4vac
npoBeAeHHs abopaTopHUx PoOBIT Ta EKCMNEPUMEHTIB,
NOB’A3aHWNX i3 eNeKTPUYHMM CTPYMOM Ta MA€ TakKi MOX/TIMBOCTI:

Bumipn npunagy Ta MOro MNOTOYHUI PexXumm poboTn
BigoOGpaxatTbCA Ha BOyAOBaHOMY AUCMIET BUCOKOT
KOHTPACTHOCTI, WO BUKOHaHW 3a TexHonorieto OLED.

BuMipto€ Hanpyry 1a Be/IM4YnHy NOCTIMHOIO CTPYMYy.
Bumipioe Hanpyry Ta BEMYNHY 3MIHHOIO CTPyMY.
Bumiptoe onip.

ABTOMATMYHO NepeMuKae AianasoHn BUMIPIOBaHHA.
Hapae goctyn go cBoix BuMIpiB yepes mepexy Wi-Fi.

Mae 3axucT Big 3aHaATO BEIMKUX CTPYMIB Y PEXUMI
amrnepmMeTpa Ta Big NiAKMOYEHHS 30BHILWHLOIO AXxepena
E€NEKTPUYHOr 0 CTPYMY B PeXUMi BUMIPHOBaAHHSA OMopy.

MigTpmMye Nig’eqHaHHSA 30BHILLHIX CEHCOPIB, LLO NPaLoioThb
3a BiAKPUTUM MPOTOKONOM, po3pobneHum EdPro.

4. TEXHIHHI XAPAKTEPUCTUKUA

OcHoBHUM poboyYnii gianasoH: MakcumanbHO AoNYCTUMMIA fiiana30H:
Crtpym: 50 MA — 2A Crpymy: 2 MA-5A
Hanpyra: 100 mB — 12 B Hanpyrn: 1 mMB — 36 B
Onip: 10 Om — 1 MOmMm Onopy: 10m — 2 MOmMm
[iana3oH 4acToT 3MIHHOIO CTPyMy [Jiana3oH 4acToT 3MiHHOrO CTpyMmy:
6e3 BTpaTv TOuHOCTI: 40 Ny — 5 kMY 10 My —10 klNy

Moxnbkun BMMIpOBaHHSA y LLbOMY Aianas3oHi: Moxnbkun BUMipIOBaHHSA Yy LiIbOMY AianasoHi:
Onopy: 1% = 0.5 Om Onopy: 4% +10m
Hanpyrun nocrinHoro ctpymy: 1% +5 mB Hanpyrw nocriiHoro ctpymy: 4% +10 mB
Cunu nocrTiiHoro ctpymy: 1% 5 MA Cunu nocrinnHoro ctpymy: 4% 10 MA
Hanpyrun 3miHHoro ctpymy: 1% +10 mB Hanpyru 3amiHHoro ctpymy: 2% +20 mB
Cunu 3miHHOro cTpymy: 5% 20 mA Cunu 3miHHoro ctpymy: 5% +30 MA

Mokazn BumipsiHoi Hanpyrn Ha yactotax Buwe 50 Ky, Ta cTpymy Ha yactotax Buwje 10 Ky € HETOYHUMU: MOXYTb
3MEHLLYBATUCS QX A0 Hy/1S1 Yepes TPYyAHOLLI BUMIDIOBAHHST HArpyry 1a CTPYMY BUCOKOI YaCTOTH.

HeranbHiwa iHghopmayis Npo HAAALWTYBAHHS TA €KCr/lyaTayito MysibTumeTpa Big EdPro — B posgini 6.



4. TEXHIHYHI XAPAKTEPUCTUKHA

HEIAEANTbHE O>KEPEJ1O

Kopnyc 3 MarHiTHUMM KOHTakTamu,
B SIKOMY MPUXOBaHO PE3nNCTOP.
BukopucrtoByeTbCa ona cumynauir
HeigeanbHOro gaxepena.

JIAMIA PO3XXAPIOBAHHSA

Hanpyra: 6.2 B Crpym: 0.5 A

OHOMOJTIOCHUA BUMUKAY

MNOCTINHI PE3BUCTOPU

EnekTpnyHumii komyTauiiHmin
npunaa 3 pyxoMmMmMm KOHTaKkTamu
HOXenoaibHOoro Tuny.

KOHOEHCATOPU

MNonapHiCTb: HENONAPHWIA
EMHicTb: 10 MKD, 22 MKD
Hanpyra: 6inbwe 50B

lNocTiliHi pe3ucTopu 3 onopamu:
10 Om, 50 Om, 100 Om, 100 kKOm

KOTYLUKU IHAYKTUBHOCTI

IHOYKTMBHICTE: 4.7 MIH, 10 MITH
AkTMBHMI onip: 4.8 Om, 9.7 Om

4. TEXHIHHI XAPAKTEPUCTUKUA

ABUIYH NOCTIMHOIo CTPYMY TPAH3UCTOP p-n-p

CrpykTtypa:
p-n-p

Hanpyra konektop-emitep:

He Ginbwe 45 B

Hanpyra konektop-6a3a:

He 6inbwe 50 B

Hanpyra emitep-6a3a:

He Ginbwe 5B

Ctpym konekTtopa: He 6inbwe 0.1 A
PoscitoBaHa noTyxHicTtb: 0.5 BT
MakcumanbHa yactoTa: 150 MMy

Po6ou4a Hanpyra: po 6 B
CnoxuBaHHa: go 120 MA

O6epTanbHUn MOMEHT:
no 1.5 kr/cm

ceiTnoaioa

Konip: 6inmin, 5500 K
MakcnmanbHa AckpaBicTb: 2 KA
Tunoswi cnag Hanpyru: 2.5 B

TPAH3UCTOP n-p-n

CrpykTypa:
n-p-n

Hanpyra konekTop-emitep:

He Ginbwe 45 B

Hanpyra konekTop-6as3a:

He Ginbwe 50 B

Hanpyra emitep-6a3a:

He Ginbwe 6 B

CTtpyM KonekTopa: He 6inbwe 0.1 A
PoscitoBaHa noTtyxHicTtb: 0.5 BT
MakcumanbHa vactoTa: 150 MMy,

Po6ouya Hanpyra: 3.5 B
Makc. npamuii ctpym: 20 MA



4. TEXHIHYHI XAPAKTEPUCTUKHA

CTABINNITPOH

Hanpyra BigkpueaHHa: 0.8 - 0.9 B
Makc. npamuii ctpym: 500 MA

Makc. 3BOPOTHUI CTPyM (40
npo6oto): 100 MkA npu t = 25°C
Makc. 3BOpOTHUI CTpyM (nicns
npo6oto): 276 MA npu t = 25°C
JonycTuMi KOpOTKOYaCHi CTPUOKMU
po 1380 mA

Hanpyra npo6oto: 3.3 B

TPAHC®OPMATOPU

NepBUHHA OOMOTKA:
40 ButkiB (Migb, 0.2 MMm)

BtopuHHa o6mMoTKa:
60 + 60 BuTkiB (Migb, 0.2 MM), i3
BiaBoaom nicnga 60-ro BUuTKa

BUMPAMHMI HAMIBMPOBIAHUKOBUWA AloA

Hanpyra BigkpunBaHHa: 1.1 B
MakcumanbHuii npamuii ctpym: 1A

Y komnnekT Habopy BXOASTb
ABA  TpaHCopmaTopy 3 O[HAKOBUMM
napamerpamu. OAMH —  OCHALYEHUH
heputoBuM ocepasMm, a iHwWui — 6e3
ocepas. MAns TpaHcgopmaropa  6e3
ocepasi HOAQAETbCS 3MiIHHE ocepas 3 ABOX
hepuUToBUX YaCTUH TA META/I€BOI CKOOMU.

MakcumanbHa 3BopoTHa Hanpyra: 1000 B
MakcumanbHuii 3BOPOTHUI CTPyM: MeHwe 50 MKA

4. TEXHIHHI XAPAKTEPUCTUKUA

POTOPE3NCTOP ENEKTPOMEXAHIYHE PEJIE 3AMOBDKHUK

Tun: SPDT, oanH nontoc,
ABa HanpsiMKK
HomiHanbHa Hanpyra: 5 B
Ctpym cnoxumBaHHA: 106 MA

HiameTtp: 5 mm
TemHoBwui onip: 0.6 MOm

Crpym: 150 MA 3a 250 B
Onip 3a geHHoro ocBitTneHHs: 1-5 kKOm

Po3wmip: 5x20 mm

TEPMICTOP OCHOBA

Po3wmip: 25 Ha 25 cm
[o3BONSE 3aKpinnTK Ha Hi
eneMeHTn-kyomnkn 4.1 — 4.25

Onip 3a 1emn. 25°C: 4.7 kOm
KoediuieHT B: 3950




4. TEXHIHYHI XAPAKTEPUCTUKHA 4. TEXHIHHI XAPAKTEPUCTUKUA

3’€AHYBA/IbHI MPOBIAHUKU AVHAMIK KOTYLLKA / APOTAHA PAMKA BMCOKOOMHI NMPOBIAHNKH ENNEKTPOMAIHIT MATHITHA CTPYXXKA

Habip npoBigHukiB
OBOX BUAIB:

o MarHitT-kpokoaun,
poBxuHoto 40 cm

— 4w, MpoBigHWkn 3 MpoBigHunkn 3
KaHTano: HiXpomy: 3aranbHWii onip KOTYLLOK:
« MarHiT-mMarHir, BHyTpiWwHii onip: 7.5 Om piametpom 0.1,  piametpom 0.1, 6n13bko 3.5 Om
LOBXWHO 14 cM [ianasoH yacToT: AKTVBHMIA onip: 4 Om 0.2 1a 0.3 MM, 0.2 1a 0.3 MM, MocTifiHa Hanpyra XWBEHHS MarHiTHa CTpyXKa Yy Mpo30poMy
—12 wr. He meHwe 60 Ny — 15 klMy IHOyKTMBHICTb: 0.8 MI'H AOBXMHOIO 2 M AOBXMHOIO 2 M enektpomarHity: 5 B N1acTMKOBOMY KOPMYCi
PEOCTAT NOB3YHKOBUMA HABIP MATHITIB MIAHWUA NPOBIAHUK FTAJIbBAHOMETP

®opma kopnyca Ans
MQrHITHOI  CTPYXKuU  MOXe  OyTu
MikpoamnepMeTp NoCTinHOro pi3HoO, Ue 3anexuTs Big naprtil
Makc. cuna ctpymy: 1A MarHitn: wrta6osuid, Kpyrnumn, [No3HayeHHa NoNtoCiB: MiIBHIYHWUN - MpoBigHWK i3 Migi, giaMeTpom cTpyMmy Big -40 [0 +40 MKA Ha6opy <EdPro Amperia. Enektpuka
Makc. onip peocrtaTta: 50 Om nigkosonofibHun YepBOHUMI, NiIBAEHHWIA - CUHIN 0.3 MM, JOBXWNHOWO 2 M CTpinka: ueHTpanbHa Ta MAQrHeTU3m»




4. TEXHIYHI XAPAKTEPUCTMKM | 4 TEXHIYHI XAPAKTEPUCTUKM

MATHITHA CTPIJIKA / KOMIMAC

(=)

NMo3Ha4YeHHs NonkoCiB:
MiBHIYHWIA - CUHIN
niBAEHHWI - YePBOHUI

4.37

ENNEKTPOXIMIYHA KOMIPKA

4.38

lMNocyanHa nnacTmacoBa.
Kpulika 3 gBOMa TpMMadamu.
LInHkoBwWiA, 3ani3HUA Ta MigHWA
enekTpoaun

SAMACHI JIAMINA PO3>XKAPIOB.

elel 1ol

Hanpyra: 6.2 B
Crpym: 0.5 A
Llokone: E10

3APAAHUA NPUCTPIN

4.43
Po3z’emu:
2USBA

BxigHa Hanpyra:
AC100-240 B, 50/60 'y
BuxigHa Hanpyra: 5 B
BuxigHuii ctpym: 3.1 A

KABEJIb USB TYPE-C

4.44

JosxuHa: 1M
BuxigHuii ctpym: 2.1 A

®EPUTOBWUN TA TPAGITOBI CTEPXHI

4.40

OpieHTOBHI po3MipKn™: 4.21

npiametp — 0.8 cm
noexunHa — 10 cm

* Po3mip Ta giameTp heputoBmx
Ta rpaghiToBUX CTEPXKHIB MOXE
BifpPI3HATUCS 3A/1€XKHO Bif NapTii

3AMACHI 3AMOBIKHUKHA

¢¢ 4.42

HowmiHnanbHwui ctpym: 0.15 A
Poz3mip: 5x20 mm
HowminanbHa Hanpyra: 250 VAC

VYBAIA: Y pa3si no/IoOMKu 4u BTPATH OKPeEMUX erieMeHTiB Habopy «EdPro Amperia. Enektpuka 1a MarHeTusm», €
MOX/INBICTb [O3AMOBUTH IX. 3BEpPTaNTEeCs A0 KOMAHAW MIATPUMKM KOMMAGHII EAPro pgns yTo4YHeHHs aeTtasei:

(050) 317 20 29, support@edpro.ua.

18

19



5. IHCTPYKUII 4O BJIOKA XUBJ1IEHHS4

3ATAJ1bHA IH®OOPMALLIA
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MaroHok 5.1

11

3ATAZIbHUW BUT A4 NMPUNALY:

KoHtpactHuii OLED-gucnneii

MNpuxoBaHuii ceiTnogion iHAMKaLT 3apagkaHHSA
KHoMKa XMBMeHHS

KHonka pexumiB Ta HanaltyBaHb

Perynatop Hanpyrun ta 4actoTm

BuxigHi knemu 610Ka XUBMEHHSA

Po3’em 3apsgku, Type-C

IHOOPMALISA HA ANCMNEL:

Mig yac po60oTK B poni gXXepena XMBMEeHHS Ha gucnner
BigoOpaXxKatoTbCA NapameTpu Lboro gxepena.

CraH nig’egHaHHa Wi-Fi

IHOnkKaTop 3apsaaXkaHHsA npuiagy

PiBeHb 3apsay akymynaTopa

Hanpyra gpxepena xuBneHHs (EPC)

Hanpyra, BumipsiHa 6e3nocepeHbO Ha KOHTaKTax

CTpyM, BUMIpAHWI 6e3nocepeaHbo
yepes KOHTaKTun

IHovkaTop pexumy: DC — nOCTiiHWIA  CTpyM,

AC — 3MiHHWI CTpyM

Y HopmarnibHoMy — gopisHoe EPC B mexax noxmbku, y
PEXNMI MepEeBAHTAXEHHST — MOXE OYTY MEHLLOH.

NiAroToBKA 1O POBOTU

« [Mpvnapg BMUKAETbLCA 3@ OMOMOIrOH
KHOMKW XUBMEHHS (3 HA MA/IIOHKY
5.1). TloBTOpHE HATUCKAHHS  Ui€l
KHOMKW BWMKHE npunag.

. epeg nepwum BUKOPUCTAHHAM
MpUCTPIn nOTPIGHO 3apsaguTu,
MigKAYMBLLUM MOro 3a AOMOMOro
Type-C «kabento po 6yab-gKOro
AKICHOro AXepena, cymicHoro 3 USB,
i3 pgonyctumum ctpymom 0.5-2 A,
Mig Yac 3apagKaHHA CBITUTUMETLCS
MpUXoBaHWM 4YepBOHUN cBiTNOoAIoA
(2 Ha manoHky 5.1). KopoTko4acHi
MUFaHHA  UbOro cBiTnogioga —
HOpMasnbHWI Npouec.

« Yac zapsapxaHHa — 1-2 roguHu, i3
3apsiaHUM NPUCTPOEM, LLLO NIATPUMYE
ctpym 2 A. Tlig 4ac 3apsgxaHHs
npunag MOXe 3/1erka Harpitucs.

[Tokn 6/710K XUB/IEHHS
30pSAXKAETLCS,  BUKOPUCTOBYBATHU
Aoro Sk OXepesio  XKWMBJ/IEHHS,
— 3a0460poHeHO!

5. IHCTPYKUII 4O BJIOKA XUBJ1IEHHS4

PEXXMM NOCTIMHOIO CTPYMY

Micns yBiMKHEHHSA 60K XWBEHHSA NepebyBac y pexuMi NOCTIRHOroO CTPyMmy.
Mpunaga Bigo6paxkae ue nosHayvkoto DC y niBOMy BEPXHBOMY KyTKy Ancnies
(14 Ha mantoHKy 5.1).

Hanpyra sagaetbca o6epTtaHHam perynatopa (5 Ha manoHky 5.1). Akwo He
CTanocs nepeBaHTaXeHHsd, Npuiag € XXKepenom Hanpyru.

Akwo cTpym nepeBuwmntb 1 A, Npunag nepenge y pexunm nepeBaHTaxXeHHs.
Y pexuMmi nepeBaHTaxeHHs iHAMKauia BUMIPAHUX Hanpyru Ta ctpymy (12 ta
13 Ha manoHKy 5.1) 6yae muratu. MNicna 3ameHweHHa ctpymy go 1 A, npunag
NOBEPHETLCS A0 HOPMAasIbHOrO PeXMMy poBoTH.

Y pexuMmi nepeBaHTaXeHHs Hanpyra Ha BuBogax Oyae meHwot 3a EPC,
3apaHy perynaropom (5 Ha masoHky 5.1). AKymMyndatop y LbOMY PeXuMi
pPO3PALKAETbCS MOMITHO LWBMALLE, 30KpeMa, O/I0K >KMBMIEHHS MOXe
BMMKHYTUCSH, X04a 3apsay BCe We AOCTaTHbO Afs pO6OTU B HOPManbHOMY
pexumi. Pexxnm nepeBaHTaXXeHHA € NOBHICTIO 6e3neYHnm Ansa npunagy.

3a masimx 3HA4YeHb Haripyrn B pexumi

000000000000

00 00000 MepeBaHTAXEHHS MOXe  CrpautoBaTH  3AXUCT,
OO [ O OO0O00 wo 3arnobirae Buxody npuaagy 3 nagy. 3axuct
8 8 8 8 8 8 8 cnpaubo?ye Yy BignoBigb Ha rneperpis cui0Bux
00 ennemeHTiB  nipunagy. HwxHs 4actuHa 6710ka
8 8 % o @ 33 O > O KUB/IEHHSI MPU LbOMY MOXe Harpiearucsi Ao

50-60 °C. [lpu cripauroBaHHI 30XMCTYy Mpuaag

BuBeae BIArnoBigHe [1OBIAOM/IEHHST HA €KPaH

ManioHok 5.2 (MantoHok 5.2) Ta nogacTb 3BYKOBMI CUMHAIT.



5. IHCTPYKLUII 4O B/TIOKA XXUBJIEHHA

PEXXWUM 3MIHHOIo CTPYMY

« LLlo6 nepeniTtn y pexunm 3MiHHOro CTpyMy, NOTPIGHO KOPOTKO
HaTUCHYTU KHOMKY PEXMMIB Ta HanawTyBaHb (4 Ha MA/TIIOHKY
5.1). Mpunag Bigo6paxatume Le pexmm nosHaukoro AC
y NiBOMY BepXHbOMY KyTKy gucnnes (14 Ha masitoHKy 5.1).
[NoBTOpPHE KOPOTKE HAaTUCKAHHS L€l KHOMKK NepeBeae 610K
KMBMEHHS Ha3aj y PEXMM MOCTIMHOMO CTPyMY.

. [Micna nepexogy B pexuM 3MIHHOrO CTPyMy perynarop
(5 Ha manoHKy 5.1) O6yne 3agaBaTv 3HAYEHHS Hampyru.
LLlo6 nepeiTn Ao KepyBaHHS 4acTOTO, MOTPIGHO KOPOTKO
HaTUCHYTM perynaTtop. Toai Woro obepTaHHa O6yae
36inbllyBaTM ab0 3MEHLUYBATN YacToTy i3 KPOKOM, PiBHUM
cTapLwii undpi (masiroHok 5.3).

o 9kwo, 3atucHyBwW perynatop (5 Ha wmanoHKy 5.1),
NOBEpHYTU KHOro npaBopy4, 6M10K XMBMEHHS nepeiige B
PEXMM TOYHOrO pPeryntoBaHHA 4acToTN (MA/TIOHOK 5.4).

000000000000
AC 7000y ™ 00 00

0.00 A
1.43B 1.45

OO
4

ManwoHok 5.3 MG/'HOHOK 5.

« OO6epTatoum HaTUCHyTUA perynaTtop (5 Ha manwoHky 5.1),
MOXHa BMOpaTM gKy came umdpy noTpiObHO 3MiHOBaTU:
nicna BignyckaHHs perynatop Oyae 3MmiHioBaTM came i,
LLlo6 noBepHyTMCca Ao rpyboro pegaryBaHHs, MOTPIOHO
HaTUCHYTU PErynaTop i MOBEPHYTH AOro NiBopyu.

o 9kwo ctpym nepeBuwntb 0.2 A, npunag nepenge y pexum
nepeBaHTaXeHHdA. Y pexumi nepeBaHTaXeHHs iHAMKauia
BUMIPAHMX Hanpyru Ta ctpymy (12 ta 13 Ha masnoHKy 5.1)
oyae muratu. Nicnsa 3meHweHHa ctpymy go 0.2 A, npunag
NOBEPHETLCS A0 HOPMaSbHOrO PeXUMmy.

+ Y pexuMi nepeBaHTaXeHHsd Hampyra Ha BuBogax Oyge
mMeHwotw 3a EPC, sapaHy perynatopom (5 Ha MasitoHKy
5.1). AkyMynaTtop y UbOMYy PeXuMi pPO3pPAOKAETLCA MOMITHO
WwBMALe, 30KPeMa, O/10K >XUBMEHHA MOXe BUMKHYTUCH,
X0o4a 3apsagy BCe e A0CTaTHbO Anst po6oTN B HOPMaslbHOMY
pexuMi. Pexum nepeBaHTaXeHHA € MNOBHICTIO 6e3ne4YyHum
ONna npuniagy.

3a Manmx 3HaYeHb Hanpyru B PEXUMI NepeBaHTAXEHHS
MOXe CrpauyroBaTy 3axXMCT, WO 3anobirae Buxogdy 6710ka
XKUB/IEHHST 3 1a4Y. HMXXHSA YacTuHa npuiaagy npy 4boMy Moxe
Harpisatucss Ao 50-60°C. [pu cnpauytoBAHHI 3aXUCTY nNpuaag
BuBee BianoBigHe MOBIAOM/IEHHS HQ €KPAH (MasitoHOK 5.2) Ta
noAacTb 3BYKOBUHI CUHA/T.

5. IHCTPYKUII OO BJIOKA XUBJ1IEHHSA

AOCTYIMHI HANTALUTYBAHHSA

Onsa  nepexogy [0 MEHIO HanmalwTyBaHHA  HATUCHITb
KHOMKY pexXuMiB Ta HanawTyBaHb (4 Ha masitoHKy 5.1) Ta
yTpUMyWTE Ti HATUCHYTOIO MPOTAroM 3-X CeKyHA. 3anexHo
Bifi TOro, Yn ONOK XWBMEHHA YBIMKHYTUA Yy 3apsgHui
npucTpii, Bigo6pasnTbCcsd OAMH 3 ABOX BapiaHTIB MEHIO
HanawTyBaHb:

« BA3OBI HAJNALUTYBAHHSA — MasnoHok 5.5

YBIMKHEHHS / BUMKHEeHHS Wi-Fi
IHpopmauia npo nig’egHany mepexy Wi-Fi
Bunbip KpoKy 3MiHK Hanpyru

+ CUCTEMHI HANNAWWTYBAHHSA — MasoHok 5.6

KoHdirypauia goctyny ao Wi-Fi
Bu6ip moBu iHTephelicy
IHdbopmaLia Npo NpucTpin
[na nepeMileHHs No MNyHKTax MEeHK CKopuctanTecs

perynatopom abo KOPOTKUMM  HaTUCKaHHAMW  KHOMKMK
KepyBaHHSA pexuMmom (5 Ta 4 Ha marroHKy 5.1).

[na BnGoOpy NyHKTY MEHIO MOTPIOHO HATUCHYTU PErynarop
abo 3[0iNCHUTU TpUBane HaTUCKaHHSA KNaBsili KepyBaHHS.

=> WiFi BBimK. —
WiFi ingo —@
Kpok: 0.1B —§
Buxig

MarnoHok 5.5

=> HanawTtyBatn —G
Moga: YKP —E
Mpo npucTpin @3
Buxin

ManwoHok 5.6

WiFi indgo:

amperia
192.168.1.112

LC )

WiFi iHdo °

PS_0004e3dd
192.168.0.1

EdPro
Powersource
v.0.8

id: 00ac9de5



5. IHCTPYKUII OO BJIOKA XUBJ1IEHHS4

HAJTALUTYBAHHSA NIAKMIOYEHHA OO Wi-Fi

Ona HanawTyBaHHA MigK/MIIOYEHHS [0
mepexi Wi-Fi 610K XMBMEeHHA MOBUHEH 6yTn
nig’eqHaHuin 0o 3apaAHOro NPUCTPOoIo.

Y pexuMmi KoHdirypyBaHHA npwunag CTBOPIOE
BnacHy Touky goctyny Wi-Fi. No6auntn it SSID Ta
IP-agpecy 6n10Ka XMBMNEHHA MOXHa, 3aLLIOBLUN Y
po3ain “HanawTtyBaHHA” (4 Ha Ma/1tOHKY 5.6).

http://192.168.0.1
MM_001a4390

HanawTtyBaHHa WiFi

192.168.0.1

SSID:

amperia
MarnoHok 5.7 P

192.168.1.112 * ™= [ 36eperru

MarnoHok 5.8

0.00 A
0.00 B 5.0v
1 1 1

MantwoHok 5.9

LLlo6 nig’egHatn 610K XunBneHHa go Bawwol mepexi Wi-Fi, noTpi6Ho:

« Y cnucky Wi-Fi mepex Ha Bawomy npuctpoi (MK, tenedoHi,

nnaHLWeTi) 3HanAiTb 3reHepoBaHy O/I0KOM XXMB/IEHHS Mepexy
(mamoHoKk 5.7) Ta nigkntoYiTbCa A0 Hel a9k go 3BuyariHol Wi-Fi
mMepexi. MNaponb fo Wi-Fi npu nigknto4eHHi BBOAUTU He NOTPIOHO.

Y ©Opaysepi Baworo npuctpoto (MK, TenedoHa, nnaHweTa)
nepenaite 3a nocnnaHHam http://192.168.0.1 a6o BBeAiTb y aapecHy
CTpiuKy 6pay3epa IP-agpecy 6n10Ka XMBEHHS (3@ 3aMOBYYBaHHAM
ue 192.168.0.1).

Y BikHi, WO Bigkpunocs, BBediTb Ha3By Ta naponb BALLOI
mepexi Wi-Fi y nona «SSID» Ta «[lMaponb» BignoBigHO, Ta
HaTUCHITb KHOMKY «36epertn» (MasoHok 5.8). Micna ycniwHoro
nig’egHaHHa go Bawol Mmepexi Wi-Fi Bn no6aunte noBigomMneHHsa
3 MNPOXaHHAM Mepe3aBaHTaXUTn ONOK XUBMAEHHA. 3ayBaXTe,
rpouyec rnig’eAHAHHS MOXe 3AAHSTY AesIKMiA 4ac, BIIPOAOBX SIKOro
BiOOPAXXATUMETLCS IHAMKATOP OYIKYBAHHS.

Big’egHanTe 6N0K XXMBMEHHA BiA4 3apsiAHOro MpUCTPOlO Ta
nepesaBaHTaxTe 1oro. llicna uboro 610K >XWMBNEHHA MiAKNIO-
untbCcA Ao Bawoi mepexi Wi-Fi 1a oTpumae HoBy IP-agpecy.
OTtpumaHa 610KOM XUBMAeHHA IP-agpeca 6yae Bigobpaxatncs Ha
oro ekpati (MastoHok 5.9).

Miarpumyrotecs nwe mepexi WPA2

5. IHCTPYKUII OO BJIOKA XXUBJ1IEHHSA

POBOTA 3 NMPUJ/IAAOM YEPE3 IHTEPHET:

Konn 650K >XMBNEHHA nNig’€gHaHnii [O TOYKM  AOCTyny
Wi-Fi (micns ycniltiHoro BUKOHAHHST KPOKIB 3 nyHKTY 5.6), BCi
iHWI NpMCTPOI, Wo nig’egHaHi 4o TiEl caMol ToukM JocCTyny,
— KOMM'toTepu, nMaHWeTn, cMapTPoHM TOLO, MOXKHA
BUKOPUCTOBYBAaTMU A/ Nepernaay pesynbraTiB hioro po6otu
Ta NPOBOAMTU aBTOMATM30BaHi EKCNEPUMEHTHU.

LLlo6 Bigkputh BebiHTEphelic, y Gpay3epi BalLlOro npuctpoto
(MK, TenedoHa, nnaHweTa) BBEAiTb Y agpecHy CTpiuky IP-
agpecy 6noka xuBneHHqa. [isHatuca IP-agpecy npunagy
MOXHa y HanawTyBaHHsAX, o6paBLimn NyHKT MeHto Wi-Fi iHdo
(2 Ha manoHKky 5.5). Takox npunag BMBOAUTL T Ha gnUCnnen
nicna ycniwHoro nig’egHaHHa (MasroHOK 5.9). Y Hawowmy
npuknagi apgpeca BebOiHTepdency 610Ka >KUBAEHHS:
http://192.168.1.112

OpHoYacHo [o 6/10Ka XXWUBJ/IEHHS
MOXe  Oytv  MIAK/IIOYEHWH  nwe  OAuH
AapucTpin 715 nepersisgy pesysbTaTiB  horo
po6oTy TA NpOBEAEHHS QABTOMATU30BAHMX
EKCNepuMeHTIB.

< EdPro
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5. IHCTPYKUII OO BJIOKA XUBJ1IEHHS4

POBOTA 3 NPUJIAAOM YEPE3 IHTEPHET:

O ® 192.168.1.112

Hanpyra (V=) 0.0

1.62

w—

Ctpym (A=) 0.0

0.00

14

0.00

0.00

2 1 7
O © 192.168.1.112 ®
= BA A4 0] csv n
Hanpyra (V=) 0.0 -/5.0 t
0.82 5.00
3)(4)(5 6
10
0.00
Ctpym (A=) 0.0 -1.0 t
0.00 00
11 12
0.00
13

MarnoHok 5.10

IP-apgpeca npunagy
KHoMNKa oHOB/EHHA
KHonka no6yaoBu BonbT-AMNEpPHOI XapaKTepPUCTUKN

KHonka no6ygosun AMnnitygHo-4acToTHOT
XapaKTePUCTUKN

IHbopmauis npo npunag

3aBaHTaXxKeHHA nokasiB npunagy B hopmati CSV
KHonka naysu

IHTepBan Hampyr, Wo BigobpaxatTbCcs

MNepemacwTabyBaHHA rpadika 4o obpaHoro (8)
iHTepBany

Mpachik Hanpyrum

IHTepBan cTpyMmiB, WO BigobpaxatoTbCs

KHonka nepemacwrtabyBaHHSA rpadika oo

obpaHoro (1) inTepBany

padik cTpymy

3Ha4YeHHs Hanpyru Ta 4Yac Moro BMMIpIOBaHHS
KOHTEKCTHE BIKHO, WO 3’AB/SIETHCH M1IiC/IS K/IKY MWULLIKUN

Ha Komm'roTepi a6o AOTUKY [0 €KPAHA HA [/IQHLWEeTax Ta
CMapTOHAxX. AHA/IOMHHO MOXe BiOOPAXATUCS CTPYM.

5. IHCTPYKUII OO BJIOKA XXUBJ1IEHHSA

Mig’egHaiteca 0o 6/10Ka XUBEHHS, BUKOPUCTOBYHOUM
noro IP-agpecy ta Bnbepite nyHKT BA (3 Ha manroHKy
5.10). Nig’egHalite 0o BMBOAIB Npuiagy HaBaHTaXEHHS,
ake 6yae focnigkyBaTnucs. HaTUCHITb KHOMKY 3amnycky
(17 Ha manoHky 5.11).

Micnga 3akiHYeHHA No6yanoBu abo NPUMYCOBOT 3YMUHKU
MOXHa NigKMIOUYNTY iHLLIE HaBaHTa)XeHHS Ta NnobyayBaTu
AOro BOMbT-aMMNEPHY XapaKTEPUCTUKY Ha TOMy X
rpadiky. MobyaoBaHi TaKUMW YMHOM XapaKTEPUCTUKU
6yayTb MaTu pisHUA Konip. Ona ouuctkn rpadika
HaTUCHITb KHOMKY OYunLLEeHHSN (18 Ha mastoHKy 5.11).

KHonka nepemMacwtabyBaHHA

IHTepBan Hanpyr, B SKOMy OyayBaTUMETbCS
BonbT-AMnepHa xapakTepuctmka

KHonka 3anycKy Ta 3ynuvHKn nobynosu

KHoMka oHOBNEHHS — O4nLLA€E eKpaH Big
nonepeaHix pesynerartis

Bicb cTpymy
Bicb Hanpyru

MocnigoBHO NnobynoBaHi BoneT-AMnepHi
XapaKTepPUCTUKN

1(A)

16

19

20

17

Csv = BA A9 (0] csv
9] t U: 0.0 -5 O o
1(A) 5
1.00 5
18)| 090 =
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MarnoHok 5.11



5. IHCTPYKUII OO BJIOKA XUBJ1IEHHS4

POBOTA 3 NPUJIAAOM YEPE3 IHTEPHET:

BA A4 (0} csv
F:/ 100 - 16000 >» v
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MaroHok 5.12

Mig’'egHanteca go 6n0Ka >XUBNEHHS, BUKOPUCTOBYKO4YM Koro |P-agpecy Ta
BMOepiTb NyHKT AY (4 Ha mariroHKy 5.10).

MNig’egHalite go BMBOAIB Npuiagy HaBaHTaXEeHHN, ake Oyae AoCnigXyBaTucs.
Ha 610ui XMBNEHHA nepenfite 4O PEXUMY 3MIHHOIO CTPYMY Ta PerynasaTopom
BMOEpiTb  Hanpyry, pAna gkol OyayBaTUMETbCH  aMnaiTygHO-4acToOTHa
XapakTepucTnka. HaTucHiTb KHonky 3anycky (17 Ha masntoHky 5.11).

Micna 3akiH4eHHA No6yaoBM abo NPUMYCOBOI 3YNMUHKW KHOMKOIO (17 Ha MA/1tOHKY
5.11) mOXHa MigKMoUNTK iHWeE HaBaHTaXXeHHs Ta NnobyayBaTn MOro amnaiTygHo-
YACTOTHY XapaKTepUCTUKY Ha TOMy X rpadiky. MobyooBaHi TakMM YUHOM
XapaKTepucTnkn OyayTb MaTu pPisHWA Konip. Onsa ouncTkm rpadiika HaTUCHITb
KHOMKY ouuLleHHs (18 Ha masntoHKy 5.11).

IHTepBan 4yacToT, ANa AKUX 6y,quaTmmeTbc;|
aMI'I}'IiTy,CI,HO-HaCTOTHa XapakKTepuctnka

Bicb cTpymy, Wo BigoOpaxkae gitoye 3Ha4YeHHS
3MiHHOIrO CTpymMy

Bicb yacTtotun
AMNNiTygHO-4aCTOTHA XapaKTepPUCTUKA

5. IHCTPYKUII OO BJIOKA XXUBJ1IEHHSA

BUPILLEHHA TUMOBUX NMPOBJIEM

Bnok XnBneHHA He BMUKAETbCH

Hanpyra 3 KOHTaKTiB npunagy He
nogdaeTbCcH Ha nig’egHaHi npuctpoi

Mpunaa BUMKHYBCA Bif
nepeBaHTaXeHHS | He BMUKAETLCSH

Bnok XxXuBneHHsA He 3apapXaeTbCcA

Skwo npobsemy BUPILLNTA HE BAAIOCS,
3BEPHITbCS Yy QBTOPU30BAHMIA LJeHTPp abo
A0 KoMnaHii-BupobHuka EdPro:

(050) 317 20 29, support@edpro.ua.

3apsaaite npucTpii npotarom 30-Tn XBWUAKH Ta
NOBTOPITb Crpooy.

MNepeBipTe NpaBuMbLHICTL Nig’€AHAHHA MarHiTHUX KOHTAKTIB
NPOBIAHNKIB. MOXNMBO, BOHW 3CYHYTI UM NepeBEPHYTI.

Mig’egHanTe 610K XMBNEHHSA 4O 3apSAHOO NPUCTPOLO,
3apsaXxarite BNpoaoBX OfHIiel XBUANHN. CNpobyinTe NOBTOPHO
YBIMKHYTW G/10K XXUB/IEHHSA.

MNepeBipTe cnpaBHicTb Kabens, AKUM NPUCTPIi Nig'egHaHo Ao
3apsAHOro MNPUCTPOLO.

[NepeBipTe cnpaBHICTb 3apAAHOrO NPUCTPOLO, Bif AKOro
3apsaaXKaeTbCa Npuiaa.

binbLwe nigkasok, gk BupiyBaTy npoobaemu
i3 npunagamu 3 Habopy «EdPro Amperia.
Enektpuka 1a MQrHETU3M» — HA CAMTI:

https://amperia.edpro.ua/faq
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6. IHCTPYKUIT 4O MY/NTbTUMETPA

3ATAJ1bHA IH®OOPMALLIA
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MarnoHok 6.1

3ATAJTbHUM BUrNa4 NMPUNALY:

KonTpactHuin OLED-gncnnen
MNMpuxoBaHuii ceiTnogios iHAMKaLil 3apagkKaHH4A
KHOMKa XMBAEHHS
KHonka pexXxumiB Ta HanalityBaHb
Knema BuMiptoBaHHS onopy
Knema BUMipoBaHHA Hanpyru
CninbHa knema ang BCix BUMIpIB
Knema BuUMiptoBaHHSA CTpyMy
Pos’em 3apagku, Type-C
Po3’em nig’egHaHHA 30BHILLHIX CEHCOPIB
He nopgaBatu xunBneHHs Ha Lei po3’em!

IHOOPMALIA HA ONCMNEL:

Pexum pob6oTuK Ta BUMIpK MyNbTUMETPA BigoOpaxatoTbCs
Ha roro gucnner.

CraH nig’egHaHHa Wi-Fi
[HOnKaTop 3apsaakaHHA npuiagy
PiBeHb 3apagy akymynaropa
MoTo4Ha oamHMLUA BUMIPIB
[MOTOYHI MoKasun MynbTUMeETpa
Pexnm pob6oTtn MynbTuMmeTpa

6. IHCTPYKUIT 4O MY/TbTUMETPA

PEXKUMU POBOTU MYJIbTUMETPA:

V= BuMiploeTbCa Hanpyra NocTinHOro cTpymy
A= BwuMiploeTbCs BeMYMHA NOCTIMHOIO CTPYMY
V®  BuMIplo€eTbCS Hanpyra 3MiHHOIMO CTPyMY
A" BuMiploeTbcs BeMYMHaA 3MIHHOIO CTPYyMY
R BumiptoeTbca onip

MNepeMukaHHA MiX pexXrMamy BUMIPIOBaHHSA Hampyru
V™ Tta V= BigbyBaEeTbCA KOPOTKMM HATUCKaHHAM
KHOMKWN HanawTyBaHb (4 Ha masoHKy 6.1). AHanoriyHo
BiAOYBAETLCA NEPEMUKAHHSA MiXK PEXMMaMN BUMIPIOBAHHS
BE/IMYMHUN 3MIHHOIO Ta MOCTIHOro cTpymy A™ Ta A=.

[7s1 BUMIPIOBAHHST PI3HUX (DI3UYHUX BETNYNH
TPEOa He /INLLE 3MIHUTU PEXUM HA MPUCTPOI, A ¥ NPUEAHATH
MQrHIiTHIi KOHTAKTH [0 nNpaBu/ibHUX BUBOAIB. binbLue npo
ye y posgini 6.3.

niarotoBkA Ao POBOTU

- [Npunag BMUKAETLCA 3@ JONOMOIrOK KHOMKM XUBMNEHHS (3 Ha
masoHKy 6.1). [oBTOpHE HATUCKAHHS L€l KHOMKU BUMKHE
npunaag.

« o6 3apsagntn mynbTMmMeTp, HeoOXigHO MiAKOYUTU MOro
3a gonomoroto Type-C kabento A0 OyAb-AKOrO SAKICHOro
oxepena, cyMicHoro 3 USB, i3 gonyctummnm ctpymom 0.5-2 A,
Mig yac 3apagkXaHHA CBITUTMMETbCS NMPUXOBAHUK YePBOHUIA
citnogion (2 Ha masnoHkKy 6.1). KopoTkoyacHi MuUraHHs
LbOro ceitnodioga — HopManbHWU NpoLec.

« Yac 3apsagxaHHa npuiagy CTaHOBUTb OM3bKO TOAMHMW,
i3 3apagHMM  MPUCTPOEM, WO NiATPUMYE CTpym 2 A.
Mig 4ac 3apagxaHHA nNpuiag MOXEe 3/1erka Harpitmcs.

[okn MynbTUMETP 3APSAXAETLCS, BUKOPUCTOBYBATU FOro
47151 BUMIPHOBAHb — 3060pOHEHO!



6. IHCTPYKUIT 4O MY/NTbTUMETPA

BWUBIP BEJIMYMNHU O BUMIPIOBAHHSA

MyanmmeTp aBTOMaTM4HO BU3HaA4ae€, WO CaMe

6. IHCTPYKUIT 4O MY/TbTUMETPA

POBOTA I3 30BHILLHIMU CEHCOPAMU

FAKLLO 00 My/bTUMETPA, 3@ AOMOMOro creuianbHOro pos’eMy (10 Ha MasilOHKY

BVMIDIOETLOS, CIMDAIOMNCh HA T6, [0 AKMX 8 00O 8 8 @) O OO O OO0 8 @) O 8 8 6.1), Nip’eQHaHO CYMICHWIA 3F)BHIUJHil7I CeHcop, Npuiag aBToMaTUYHO repeiige B
P €XMM OTPMMAaHHSA AaHWX Bif LbOro ceHcopa.
came Knem MynbTMeTpa MPUEAHaHO MarHITHI O 00 O P P P
KOHTaKTW. HasABHICTb KOHTAKTIB BU3HAYa€ETbCA 3@ O 90 0@ 00 O CeHcop MOBIAOMAE MyNLTUMETPY, SiKi cCaMe BefWYMHW BiH BUMIPIOE, CBOIO
MarHiTHAM nofieM, TOMy KOHTaKTu 6e3 MarHiTie O:O v O:O Ozo O. O'O TOYHICTb, YYTNIMBICTb, MOX/IMBY YaCTOTY BMMIpiB TOLLO.
He OyayTb nepeBoAWTM Mpuna eXunm %
BVIMipIZ)LI?;HHﬂ P g P P o0 C000 O0000000
Micna BBiMKHeHHﬂ, MyNbTUMETP 6yﬂe MarnwoHok 6.2 MarnwoHok 6.4 MarnwoHok 6.6 O SHT30 vl O O
nepebyBaTi y peXnMi BUMIPIOBAHHSA MOCTIAHOrO Iip’enHaHo crinbHMA MarHiTHni Bumipioetics cTpym Bumipioerscs onip O IS o0
cTpymy. LLIo6 mepeiitn B pexuM BUMIpOBaHHS KOHTAKT, PNAIaA O4IKye HA APYTIM, O cow v QO
3MiHHOTO CTPyMYy, noTpi6bHO KOPOTKO LLIO 0GEpe pexiM BUMIDIOBAHE 0.0 (S & O O O O m—
HATUCHYTM KHOMKY PEeXMMIB Ta HanalTyBaHb o0 O O O O O O
(4 Ha wmamoHky 6.1). TloBTOpPHE KOpOTKe OOOOOOOO 0]0]0)0]0)0)0)e OOOOOOOO Mormonon 6.8
HaTUCKaHHS L€l KHOMKN NOBEPHE MYNbLTUMETP Y @) 00 O g © O ’
eXM1M BUMIpIOBaHHS NOCTIAHOrO CTPyMYy. O By O O O -6 . NOJ@) .
P P PyMy o O ® 00 O, I 1200 0.0 lpoTokosn po6oTy npuaagy i3 CEeHCopamu €
Ona nouvaTtky BWMIpOBaHb OAWMH MarHiTHUA OAO (50& OVO Q OAO oM Vv OQO BigKPUTUM, FIOro OMnMUC, €TA/IOHHY Peasli3auiro Ta iHCTPYKUIl
KOHTAKT Mig’eQHYeETbCA 4O CriflbHOro BUBOAY o= ~&< ~0 @ (©) MOXHQ repersiHyT1 Ha CAiTi 3a MOCUAAHHSM:
A O000O00 ©)O) ©)O)
(7 Ha masoHKky 61) a iHWWih — BU3HavaTme, Wo \ \ 7 https://amperia.edpro.ua/sensors
came Gyfe BUMIpioBaTUCS. MarnwoHok 6.3 MarnoHok 6.5 MarnoHok 6.7

Lle no3Bos1siE CAMOCTIIHO PO3PO6/IATU HANPIZHOMAHITHILLI
BUAM CEHCopiB 3a goromoroto raargopmu Arduino ta
QHQ/IOrIYHMX [ MPOBOANTU 3 HUMU €KCIIEPUMEHTU 3 hi3nKM,
6iosoril, Ximii ToLLo.

Bumiproetbcsi onip:
Bunagok pospuBy
(6eamexHoro ornopy)

SKLWO nig’eaHaHo e oaguH BuBia, — BumipoeTtbca Hanpyra
TO Npw/Ia4 MigKA3YE, WO NOTPIGHO
nig’eaHaTV TAKOX i CrifibHWY BUBIA

« [ToTOYHMI pexunM BiOOPAXAETLCA Y BEPXHbOMY
niBoMmy KyTKy ancnnes (16 Ha masoHKy 6.1).




6. IHCTPYKUIT 4O MY/NTbTUMETPA

AOCTYTHI HANNALUTYBAHHA

Ona nepexody A0 MEHIO HanawTyBaHHS HATUCHITb KHOMKY
KepyBaHHA pexumom (4 Ha masoHKy 6.1) Ta yTpumyiTte i
HaTUCHYTOIO MPOTAroM 3-X CEeKyHA. 3anexHo Big Toro, u4u
MY/IbTUMETP YBIMKHYTUI Y 3apAaHNI NPUCTPINA, Bigo6pasnTbecs
OAVIH 3 ABOX BapiaHTIB MEHIO HaNalwTyBaHb:

« BA3OBI HAJTALUTYBAHHSA — MasnoHok 6.9

YBiIMKHEHHS / BUMKHEHHSA Wi-Fi
IHpopmauia npo nig’egHany mepexy Wi-Fi
Onuiqa kaniopyBaHHS HyNA

+ CUCTEMHI HANNAWWTYBAHHSA — MasoHok 6.10

KoHdpirypauia goctyny ao Wi-Fi
Bu6ip moBu iHTephelicy
IHdbopmaLia Npo NpucTpin
Ona  nepemilleHHa No  MNyHKTax MeHK CKopucTanTecsa

KOPOTKMMWN HATUCKAHHAMM KHOMKWN KEPYBaHHA PeXUMoMm (4 Ha
Mar1toHKY 6.1).

[na Bnbopy NyHKTY MEHI 3A4INCHITb TpvBane HaTUCKaHHA
KNaBili KepyBaHHS PEXVMOM.

=> WiFi BBIMK
WiFi H®O

Kaniopys.
Buxin

MarnroHok 6.9

=> HanawTtyBaTun
MogBa: YKP
Mpo npucTtpin
Buxin

MarnoHok 6.10

WiFi indo:

amperia
192.168.1.113

WiFi:
MM_001a4390
192.168.0.1

EdPro
Multimeter

v.0.81
id: 001a3e8e

6. IHCTPYKUIT 4O MY/TbTUMETPA

KAJ1IBPYBAHHA MYJIbTUMETPA

Mapametpyu My/IbTUMETPA AeLjo 3MIHIKTLCS
3 YacoM T 3i 3MIHOKO TeMneparypy HABKO/ULLIHbOIMO
cepegoBuLa.

Ona pocCArHeHHsT MakCcuMManbHOI TOYHOCTI MOTPIGHO
BUKOPUCTOBYBATU KanibpyBaHHA, OCOOAMBO Yy Takux
BUNagkax:

« SKLLO Bi4 nonepegHboro KaniépyBaHHA MUHY10
noHad ABa TUXHI;

¢ SAKLWO Nnokasn MynbTtnMeTpa cynepedatb Nokasam
€Ta/IoOHHOIr0 BUMiptOBasibHOrO npunagy;

« FKLLO 3 MOMEHTY NonepeaHboro KaniopyBaHHS pPi3ko
3MiHMNach Temnepartypa y npuMilLleHHi, Ae NpoBOoAATLCA
eKCrnepuMeHTH.
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MarnoHok 6.11 MarnoHok 6.12

[na kaniépyBaHHA MyfibTUMETPa BUKOHaWTe Taki Ail:

3’egHaiTe ogHUM nposigHMkom BuBoan COM T1a Q
My/nibTUMETPa (Mas1roHOK 6.11).

He 3abupatoun NpoBiAHNK, HATUCHITL Ta yTpUMyiTe
Yy HaTUCHEHOMY MOJTIOXEHHI MPOTArOM 3 CeKyHA
KHOMMKY HanawTyBaHb.

KOpOoTKMMM HAaTUCKaHHAMW KHOMKW HanaluTyBaHb
06epiTb NYHKT MeHto “KanibpyB.” Ta BUOEPITb 10ro
TPUCEKYHOHUM HaTUCKaHHAM uier X
KHoMkW.  [pucTpii  npoBege  KanibpyBaHHS,
€eKpaH Bigobpa3nTb Hy/IbOBE 3HAYEHHS BENMUYNHM,
LLLO BUMIPIOETLCS.

3’egHanTe ogHMM npoBigHukom BuBoan COM ta V
MynbTuMeTpa (MasitoHok 6.12). lepekoHanTecs,
WO MyNbTUMETP MnpauloeE 'y pPexXumi BUMIPIOB.
nocrTiiHoro cTpymy (16 Ha masitoHKy 6.1).

[NoBTOpPITb KPOKKW, ONMcaHi B N. 2 Ta n. 3.

He 3MmiHIo0uM Nig’eaHaHHA NpoBigHWKA, KOPOTKUM
HaTUCKAHHAM KHOMKW HanalwiTyBaHb, Nepengits B
pPeXuM BUMIPIOBaHHA 3MIHHOIO CTPyMy.

[oBTOPITE KPOKM, ONKMcaHi B n. 2 Ta n. 3.



6. IHCTPYKUIT 4O MY/NTbTUMETPA

POBOTA 3 NMPUTAAOM HEPE3 IHTEPHET:

Konn mynbtuMeTp nig’egHaHnii 4o TOYKW [JOCTyny
Wi-Fi*, BCi iHWI npucTpoi, wWo nig’egHaHi go Tiel
X TOYKM [JOCTyny, — KOMMM'IOTEpPU, MJIaHLIETH,
CcMapTOHM TOLO, MOXHA BUKOPUCTOBYBaTU And
nepernagy pesynbratiB horo po6oTu Ta NPoOBOAUTHU
aBTOMAaTU30BaHi eKCNepUMeEHT!.

LLlo6 Bigkputn BebGiHTepdelic, y 6pay3epi BalIoro
npuctpoto (MK, TenedoHa, nnaHweTta) BBediTb Yy
agpecHy cTpiuky IP-agpecy mynbtumeTpa. [isHatuca
IP-agpecy npunagy MOXHA Yy  HanawTyBaHHSX,
obpaBwun NyHKT meHto Wi-Fi iHdo (2 Ha masiroHKy
6.9), TakoxX MpuUCTpiri BMBOAUTL 1T Ha gucnnen nicna
YCMiWHOro nNig’€aHaHHS.

Y HawoMmy npuknagi agpeca BebiHTepdecy
mynbTumeTpa: http://192.168.1.113

HanawrtyBaHHS MiAKAIOHEHHS  MY/IbTUMETPA A0
Baoi mepexi Wi-Fi Big6yBaeTbCS QHA/IOMYHO [O
MigKIOYEeHHST 6710KA XUB/IEHHS, LUYKAUTE MOKPOKOBY
IHCTPpyKUito y po34irni 5.6.

O

1 7

® 192.168.1.113 ® O |® 192.168.1.113

; - |
Hanpyra (B=) -5
1.02¢

3
10

Hemae gaHux _|_'_J
4 12

MarnoHok 6.13

1

6. IHCTPYKUIT 4O MY/TbTUMETPA

IP-appeca mynbTumeTpa
KHOMKa OHOBMEHHS
IHhbopMmaLia npo npunag

TekcT, Wo noBigoMAse — npuniag He 34iCHI0E
BMMIipIOBaHb

KHomnka 3aBaHTaXXeHHS NokasiB MynbTUMeTpa
y popmarti CSV

KHonka naysu

BennuunHa, Wo BUMIPIOETLCS Ta T OANHULI BUMIPY

[Hiana3oH gna rpadika Huxuye

KHonka nepemacwtabyBaHHsa rpadika 4o
obpaHoro (8) inTepBany

[MoTo4YHUIA BUMIp

Mpachik 3MiHM BENUUMHKM, WO BUMIPIOETLCS,
Big vacy

[MoTOYHWMIA BMMIpP Ta Yac MOro BUMIpOBaHHA

KOHTEKCTHEe BIKHO, WO 3’SB/ISIETLCS riC/1s KﬂiKy MULLIKN

Ha kKomm'toTepi a60 A[AOTUKY A0 €KPAHA HA M/IGHWEeTax Ta
CMapTHOHAX.

3 TEXHIYHUX MPUYNH LUKA/1Q 4ACY — HEOQHOPIAHA, rPAIiK C/IYXNUTb IULLIE A4/15 intoCTpayil. 7151 OTPUMAHHS Bi3ya/ibHO
npPaBu/IbHOI YaCOBOI 3A/IEXKHOCTI, MOOyAYyHNTe rpahiKk Ha KOMIT'IOTEPI UM IHLLOMY MPUCTPOI, CKOPUCTABLUMNCE AAHUMU, LLO
[OCTYrHI 47151 3aBAHTAaXeHHS y ¢oopmati CSV (kHornka 5 Ha masntoHKy 6.13).



6. IHCTPYKUII 4O MYJIbTUMETPA 7. METOAUYHI MATEPIAJTIN

BUPILLEHHS] TUMOBUX NPOB/IEM JTABOPATOPHI POBOTU EKCNEPUMEHTHA
MoKpOKOBUIA ONUC NPAKTUYHUX POBIT HA TEMU, LLO CTOCYIOTLCS Migbipka KOPOTKNX HAOYHMX EKCMEPUMEHTIB Ta AEMOHCTpaLil 3
€MEeKTPUYHMX Ta MAarHiTHUX ABULL, €1eKTPUYHOrO CTPyMy Ta Tem: OcHoBM MarHeTnamy, Enekrpocratunka, EnektpuyuHe kono,

3apaaite npucTpii npotaroM 30-Tn XBUMH Ta

MynbTUMeTp HEe BMUKAETbCSH HOBTODITL CHBO6 €NeKTPOAMHaMIKM MOXHa 3HalTM 3@ MOCUNAHHSM HUXYe. Onip, MNocnigoBHe Ta napanenbHe 3’egHaHHA, EnekTpuuHumii
P POBY- Onuncn nokpusatoTb 100% nabopaTopHMX 3aHATb LUKIBHOT CTPpyM Yy po34unHax, HaniBnpoBigHukoBi npunagu, Ludposa
nporpamm 3 Kypcy €efeKTpuMku Ta marHetusmy gnsa 8, 9, 1 €NeKTPOoHika, MarHitHi edhektn cTpymy, 3MiHHWIA CTPYM Ta iHLLUi.
He Bpaetbca nig’egHaTuca go MepeBipTe, UM NpaBUNLHO BKa3aHa IP-agpeca mynbtumeTpa. KnaciB. € MOXNMBICTb PO3APYKyBaTK MaTepianu ANs yyHis: OnnecK LUmMx eKCnepUMEHTIB — 3a NMOCUNAHHAM HUXKYE:
My/bTUMeETpa i3 6pay3epa Balloro MNepeBipTe, 4 NPUCTPIN Ta My/IbTUMETP 3HAXOAATLCS Y OAHiIl . A .
NPNCTPOIO Mepex https://edpro.ua/amperia/labs https://edpro.ua/amperia/experiments

[=]

Mpunapg He BUMIipIoe o6paHy Ans
BUMIiPIOBaHHS Be/IMHUHY
(Hanpyry, cTpym, onip)

MNepeBipTe NpaBuNbHICTb Nig'€AHAHHA MArHITHUX KOHTaKTIB
NPOBIAHNKIB. MOXNMBO, BOHWN 3CYHYTI UM NEPEBEPHYTI.

L
Bp#Te
MNepeBipTe cnpaBHiCTb Kabens, SKMM NPUCTPIN nig’egHaHo
[0 3apagHoro npuctpoto. MNepeBipTe cnpaBHICTb 3apAAHONO

NMPUCTPOLO, Bifl AKOIro 3apaaXKaeTbCa Npunaga. BIAEOIHCTPYKUIT

Ha YouTube kaHani EdPro 3Halipete nigbipku BiA€OIHCTPYKUINA, SKi AeTanbHO

MynbTUMeTp He 3apAAXKAETLCA

ko npobnemy BupIlLMT HE BAA/IOCSH, binbwe nigkasok, sk BupiLyBaTy npobemm NOSACHIOTb AK MNPOBOAUTU Pi3HI €KCNEepuUMEHTUM Ta nabopaTtopHi poboTtn 3
3BEPHITLCA Yy ABTOPU30BAHUI LIEHTP a6o i3 npunagammn 3 Habopy «EdPro Amperia. Ha6opamu EdPro Amperia:
A0 KOMMAHII-BMPOGHUKA EdPro: ENeKTpuKa Ta MAarHeTM3M» — HA CaiTi:

(050) 317 20 29, support@edpro.ua. https://amperia.edpro.ua/faq https://www.youtube.com/@EdPro



https://amperia.edpro.ua/faq
https://amperia.edpro.ua/faq
https://edpro.ua/amperia/labs
mailto:https://www.youtube.com/%40EdPro?subject=
https://edpro.ua/amperia/experiments
https://edpro.ua/amperia/labs
https://edpro.ua/amperia/experiments
https://www.youtube.com/@EdPro

8. FAPAHTIMHMW TAJIOH

CEPIMHUA HOMEP

NPOAABELIb

HasBa opraHizau,ir
TenedoH opraHizauir
Apgpeca Ta e-mail

[ata npopaxy:

VYBAIlA: HezanoBHeHWi rapQHTIHWI TA/I0H HE € QiiCHUM!
TepmiH rapaHTii CTaAHOBUTL 12 mMicsUiB Big AATV MPOAAXY.
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