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BCTYII

Hanuii  xypc mnabopaTopHuX poOIT po3pobieHuid A  J1abopaToOpHOTO
NPaKTUKyMy 3 JUCHUILTIHN «EHEpreTHUHUI MEHEIKMEHT Ta ayauT» Il 3100yBadiB
BUINOI OCBITH JIPyroro (MaricTepCchKoro) piBHs, IO HABYAIOTHCS 3a Hampsmom 141
«EnexTpoeHepreTrika, €IEKTPOTEXHIKA Ta EJIEKTpOMEXaHIKa» Ha  OCBITHBO-
npodeciitHiii nporpami «EHepreTHUHNN MEHEKMEHT.

MetonuyHi BKa3iBKM po3paxoBaHi Ha Te, MO0 3m00yBavi BHUIOI OCBITH
OTpUMAJIM HEOOX1/IHI MPAKTUYHI HABUYKH MiJ] YaC BUKOHAHHS JIAOOPATOPHUX POOIT 3
CHEPreTUYHOTO  OOCTE)KEHHS  OrOpOPKYBAJIBHUX  KOHCTPYKIIM  OyziBenb, iX
IH)KCHEPHUX CHCTEM, €JIEKTPOOOJaJHAaHHSI Ta CHCTEM OCBITJCHHS, KOHTPOJIO
MIKPOKJIIMATy TPUMIIIEHHS, a TAaKOX HaBYWIUCH (POPMYITFOBATH BUCHOBKHM HAa OCHOBI
aHaITi3y 1 0OpoOKH pe3ysbTaTiB BUMIPIOBAaHb, SIKI PO3KPHUBAIOTh OCHOBHI OCOOJIMBOCTI
(GyHKIIOHYBaHHS 00’ €KTY JOCIIIIKEHHS.

MeTor0 BUKOHAHHA J1abopaTOpHUX poOIT € GopMyBaHHs y 3700yBayiB BUIIOT
OCBITU: HaBUYOK KOPUCTYBAaHHS BUMIPIOBAILHUMH TMPHIAAAMU MiJ 4ac MPOBEICHHS
CHEPTeTUYHOTO OOCTES)KEHHS; MPAKTHYHUX HABUYOK OOPOOKH Ta aHami3y OTpUMaHHUX
JAaHUX BUMIPIOBaHb 1 CIOCTEPEXEHb IMPH MPOBENEHI EHEPreTUYHOr0 OOCTEKEHHS;
NPaKTUYHUX HABUYOK 3aCTOCYBAaHHS METOJUKM MPOBEJACHHA EHEPreTHYHOTO
o0cTexeHHs 00’ €KTa.

B pesynpTari mpoxo/pKEeHHS J1a00paTOPHOTO NPAKTUKyMy 3100yBad BHIIO]
OCBITH TIOBUHEH YMITH:

— KOPHUCTYBAaTUCS  BHUMIPIOBABHUMHM  TpWiIagaMu A [POBEICHHS
CHEPreTHYHOTO OOCTE)KEHHS,

— 00po0JIsATH Ta aHaJi3yBaTU OTPUMAaHI JIaHI BUMIPIOBaHb 1 CIIOCTEPEKEHb MPHU
MIPOBEJICHI CHEPTETUYHOTO 0OCTEKEHHS,

— o(pOopMITIOBATH 3BIT 3 MPOBEJICHOTO CHEPTETUYHOTO OOCTEKEHHS 00’ EKTY.



JlaGopaTopHna podoTa Ne 1.
Eneprerudne 00cTekeHHsI OTOPOKYBATBLHUX KOHCTPYKILii OyaiBesab Ta

iH)KeHele/IX CHUCTEM ONMAJICHHSA

Merta: oOcTexeHHs BTpAT eHEeprii uepe3 oropoKyBajibH1 KOHCTPYKLIT OyaiBii

Ta aHaJII3 CTaHy iH}KCHCpHI/IX CHUCTCMHU OIIAJICHHA.

KopoTtki TeopeTnuni BizoMocTi

TennoBi31HHUM KOHTPOJb — 11€ METOJ| JA1arHOCTHKHU, KU BUKOPUCTOBYETHCS
JIUISL BUSIBJICHHS Ta Bi3yalli3allii po3IoIily Teljia Ha TOBEpXHi 00'e€KTa 3a JOMOMOT OO
TEIUIoBi3opa abo 1H(pauepBoHOT Kamepu. TerIoBI3IMHUI KOHTPOIb 0a3yeTbcs Ha
3IaTHOCTI TEIJIOBUX KaMep PeeCTpyBaTH 1HPpadepBOHE BUIIPOMIHIOBAHHS 00’ EKTIB.

[TpunHiMn po6OTH TEMIOBI3IHHOTO KOHTPOJIO MOJIATAE B 300p1 1HPpauyepBOHUX
IIPOMEHIB, SIKI BUIIPOMIHIOIOTHCS 00'€KTOM ab0 HOro MOBEPXHEI0, Ta iX MOAAJIBIIOMY
MEepeTBOPEHHI Ha 300pakKeHHs, IO MOXXEe OyTH pO3TJISIHYTO orepatopoMm. Taki
300paK€HHSI HA3MBAIOTHCSA TEpPMOTpaMaMu. TepMorpaMu, siki OTPUMYIOTHCS T dac
TEIJIOBI31MHOTO KOHTPOJIIO, B1IOOpaXKarOThCsl y BUTJIISA1 KOJIBOPOBUX 300pakeHb, Jie
KOJILOpY BIJMOBINAIOTh PIiBHIO TeMmmepaTyp (SK MpaBWIIo, Ha TepMOrpaMax CHHI
KOJIbOpY BIiAMOBIZAIOTh MEHIIMM TeMIleparypam, a 4epBoHi Ourbmmm). Komsoposa
raMma BU3HAYA€ThCS TPaJyloBaIbHOI0 XapaKTEPUCTUKOIO TEIUIOBI130pa, apaMeTpamMu
o0'ekTa Ta yMOBaMH HaBKOJHIIIHBOTO CEPENOBHUINA. 3amuc Ta 00poOka TepMorpam
3I1MCHIOETHCS 32 TOTIOMOIOI0 CHEI1aIbHOTO MPOrPaMHOI0 3a0€3MeYeHHS.

3acToCyBaHHS TEIJIOBI31IMHOTO KOHTPOJIO JOCTATHBO IIMPOKE 1 OXOILUTIOE Pi3HI
raiysi, Taki Sk OyAiBHUIITBO, IPOMUCIIOBICTh, €IEKTPOTEXHIKA, MEIUIIMHA, Oe3meka
Ta iHme. B OyaiBHUIITBI, HAPUKIIAJ, TETIOBI31IMHUN KOHTPOJb JT03BOJISIE BUSIBIISATU
TEIJIOBTPATH, BUTOKU TeTUIa, TePEKTH Yy 130711111, TPOOIeMH 3 CUCTEeMaMH OTAJICHHS
Ta OXOJIOJKEHHS, a TAKOXK OI[IHIOBAaTH €()EeKTUBHICTh EHEPro30epirartoumnx 3axo/IiB.

[TepeBaru TemIOBI31MTHOTO KOHTPOJIIO:

1. TennoBi3iiHUN KOHTPOJIb HE TNOTPeOye KOHTAaKTy 3 00'ekToM abo
pyiiHyBaHHs Horo cTpyktypu. Lle o3Hauae, o oro Mo>kHa BUKOPUCTOBYBATH JIJIS

IarHOCTUKM O€3 IOMIKOKEHHS TECTOBOTO 00'€KTA.
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2.300pakeHHs 3 TeIIoBi3opa abo iH(pauyepBOHOT KaMepu MOXKHA OTPHUMATH
MUTTEBO. Lle 103BOIsE onepaTopy MIBUAKO CKAaHYBATH Ta OLIIHIOBATH PO3IMOALI TEIUIa
Ha MOBEPXHI 00 €KTA.

3. TemnoBi3iiHUIT KOHTPOJb JO3BOJIIE BHUABIATHA TEIUIOBI aHOMAaii, sKi
MOXYTh CBIIYUTH MpPO MPOOJSEeMHU, Taki SK BUTOKM Tera, Ae(eKTH y 130JIii,
NIEPEeBAHTAXXEHHS €NEKTPUYHUX CUCTEM ToIllo. Lle momomarae paHHbOMY BHSIBIICHHIO
po0JIeM Ta MPUAHSATTS 3aXO0IB JJIS IX BUPIMICHHS.

4. TernoBi31MHUN KOHTPOJIb 3IaTHUN BUMIPIOBATU TEMIIEPATYPY 3 JOCTATHHO
BHCOKOIO TOYHICTIO Ta JeTaiizamiero. e mo3Bossie orpuMaty neransHy 1H(GOpMAIliro
PO TeMIepaTypHUil pexuM 00'€KTa.

Henomniku TemioBi3iitHOTO KOHTPOIIO:

1. EexTHBHICTh TEIIOBI31MHOTO KOHTPOJIIO MOXKE 3aJIeKaTH B aTMOCHEPHUX
YMOB, TaKuX SIK TeMIepaTypa MOBITpsI, BOJIOTICTh, aTMOc(epHa MPo30piCTh, CTYIIiHb
3a0pyJTHEHOCTI TIOBEpPXHI 00’ €KTY JOCHIIXKEeHHs, Tolmio. [loraHi mMorojHi ymoBHU
MO’KYTh BIUIMBATH Ha SIKICTh OTPUMAHHUX 300pakeHb Ta TOYHICTh BUMIPIOBAHb.

2. TeroBiziliHe 00JIaHAHHSI, TaKe K TEIJIOBI30pH a00 1H(pavYepBOHI KaMepH,
MOXYTh OYTH TOCTaTHbO JOPOTMMH, OCOOJIMBO 3 BHCOKOIO PO3UTHHOIO 3[aTHICTIO.
[le MOXe CTaHOBUTH MEPEIIKOAY IS JOCTYIMHOCTI JaHOTO METOAY KOHTPOJIO IS
JeSKUX JOCIITHUKIB a00 opraHi3aliiii 3 00MeKeHUM O KETOM.

3. TernoBi31iHUIT KOHTPOJIb MPALIIOE JHIIE HA TOBEPXHI 00'€KTa Ta HE 3AATHUN
BUSBIISATA aHOMAaJlii, IO 3HAaXOMAThCSA BcepenuHi. s BHUSABICHHS BHYTPIIIHIX
npobiieM MOXKe 3HaJ0OUTHCh KOMOIHAIlS TEIUIOBI3IMHOIO KOHTPOJIO 3 1HIIMMH
METOIaMH JI1aTHOCTHKHU.

Hes3Baxkaroun Ha psii HEAOJIKIB, TEIJIOBI3IMHUM KOHTPOJb 3aJIUIIAETHCS
NOTY>)KHUM 1HCTPYMEHTOM JJis BUSIBJICHHS Ta Bi3yami3alii TEIJIOBUX aHOMAJiH, IO
JI03BOJISIE€ IPUHMATH OOTPYHTOBaHI PIllIEHHS 1100 OOCIyrOBYBaHHS Ta TOKpPAIICHHS
eHeproePeKTUBHOCTI 00 €KTIB.

TemnoBiziiiHe 0OCTEXEHHS € 3MOMKOIO JaHUX 30BHI 1 BcepeAuHi OymaiBii
(copymu) i3 3acTOoCyBaHHSM TEIUIOBI30pa. 3aBASKH pi3HUII Temmnepatyp (mis
0oOCTe)XeHHs 1AealbHUNl 3MMOBHUN TMEpioJ, KOJM PI3HUI TEMIeparyp 30BHI 1

BCEPEIMHI MPUMINICHHS CTaHOBUTH MiHiMyM 15...25T), Ha expaHni TemioBizopa
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BIIOOpaXKA€ThCS  KApTUHA CTaHy  OrOPOKYBAJIbHUX Ta  TEIJIO130JIFOIOYUX
KOHCTPYKLIIH.

[Ipu TemnoBi3IHOMY OOCTEXEHHI MOXKHA BHUSBUTH BHUTOK TeIjla 1 JaTH
BUYEPIIHY 1H(OpMaILIio PO peanbHuil cTaH npuMinieHHs. KpiMm cyTTeBoi eKOHOMIi
BUTpAT Ha OMAaJE€HHsS, YCYHEHHS Me(EeKTIB TEIUIOI30sMii CTBOPIOE 1OAATKOBUM
KOM(OPT, J03BOJISIE TPOJOBKUTH MEPIOA MIXK PEMOHTAMHU IMPUMIIIEHb, MOKPAILY€E
MIKPOKJIIMAT, & 3HAYUTH 1 JJOBTOBIUHICTH Oy 1iBEIb.

3a pesyibTaTaMH TEIJIOBI31IMHOTO OOCTEXKEHHSI MOKHA POOUTH BHCHOBOK IPO
3araJibHy €()eKTUBHICTh YTSIUICHHS 30BHINIHIX CTiH OymiBii (IpUMIIIEHHS), METOIIB
Teruio30epekeHHs (BikKHA, CHCTEMH BEHTHJISIIIT) 1 TOCTATHOCTI CUCTEM OTAJICHHS.

Mertoauka TEIIOBI31MHOTO KOHTPOJIIO BKJIIOYAE JEKIIbKa OCHOBHHX €TalTiB.

1. IMigroroBka:

* BusnauenHs Metu Ta oOjacTi gociikeHHs. CrioyaTky HEoOXIJHO BHU3HAYUTHU
METY TEIJIOBI31IHHOT0 KOHTPOJIIO Ta 001aCTh 00'€KTa, AKY OyJe JOCIIIKEHO.

 Bubip o6mnamnanns: BuOepiTh BIANOBIIHWN TEIUIOBI30p abo iHGpadepBOHY
KaMmepy 3aJIeXHO BiJ crienuiku JOCTiKyBaHOTO 00 €KTA.

* IligroroBka o6'exrta: [lepexoHaiitecs, Mo 00'€KT YUCTUH, JOCTYITHHUHN TSI 3HOMKHU
Ta TIATOTOBJICHUH [JI1 BUMIPIOBaHb. BuaamiTe NepemKkoau, sSKI MOXKYTh
MIEPETIKOKATH TOYHUM BUMIPIOBAHHSIM.

2. 31ioMKa Ta BUMIPIOBAHHS:

» HanamryBannas obmagnanus: [ligroryiite Temnoizop abo iHppadepBOHY KaMepy
710 poOOTH, BCTAHOBMBILIY BIMOBI/IHI MapaMeTPH BUMIPIOBAHHS.

* 3ifoMKa TepMorpam: 3IIMCHITh 3MOMKY 00'€KTa, CIPSIMOBYIOUM TEIUIOBI30p abo
KamMepy Ha pi3HI oOsmacti. 3abes3neure JOCTATHIO TIOKPUTTS BCI€El 30HU
JTOCITIJIKEHHS.

* BumiproBa"Hs Temrneparyp: 3a JOMOMOTIO0 TEIJIOBI30pa ab0 KamMepu BUMIpPSIHTE
TeMIepaTypy Ha PiI3HUX TOUKaX 00 €KTa.

3. Anauni3 Ta iHTepHIpeTaris:

* Orminka TepMorpaM: PeTenbHO OTJISIHBTE OTPUMaHi TEPMOTPAMU Ta BUSIBITH 30HH 3

AHOMAJIbHUM TCIIJIOBUM pO?;l'[O,Z[iJIOM.



* [Htepnperanis nanux: [IpoananizyliTe BUMipIOBaH1 TeMIIepaTypH Ta iX PO3MOJL,
BUSIBJICH1 aHOMAJII1 Ta B3a€EMO3B'I3KM MK PI3HUMHU YaCTUHAMU 00 '€KTa.
* 3po6iTh BUCHOBKH: 3p00iTh BUCHOBKH IIOAO0 CTaHy 00'€KTa, BUSBJICHUX MPOOJIEM,
iX MOYKJIMBUX MIPUYWH Ta BIUIMBY HA MMPOIYKTHUBHICTH 200 Oe3MmeKy.
4. 3BITHICTD:
e IligroroBka 3Bity: CKJIaaiTh ACTaIbHUN 3BIT, SIKUM MICTUTH OMHUC IMPOBEICHUX
BUMIPIOBaHb, aHaJI13 Pe3yJIbTaTiB, BACHOBKHM Ta PEKOMEH,IalIl].
* Bisyamizamis nanux: Bxmrodite 10 3BiTY Tepmorpamu, rpadiku, dotorpadii Ta
1HII1 BI3yaJIbHI €JI€MEHTH AJI KPAIIoro PO3yMiHHS Pe3yIbTaTiB.
[l Meronuka € 3arajJbHUM TMiAXOJOM JO TEIUIOBi3iifHOro KOHTpoJto. Bapto
3ayBaXXUTH, 1110 KOHKPETHI KPOKHU Ta MPOLIEC MOXKYTh BIAPIZHIATHUCS B 3aJIEKHOCTI BiJ
KOHKPETHOI ~ cuTyamii, o00'€ekTa [JOCHI[DKEHHS Ta TUIY OONaJAHAHHA, IO

BHKOPHUCTOBYETHCA.

Omnuc o01a1HaHHA
B naniit maboparopHiii poOOTi BUKOPUCTOBYEThCS TerioBizop Flir i3 (puc. 1.1

a) Ta inppauepBonuii mini-trepmomeTp FLUS IR-88 puc. 1.16).

a) 0)
Puc. 1.1.30BHIIHIA BUTIIST 0014 IHAHHA:
a —rterutoBizop Flir i3; 6 —indpauepBonwuii mini-repmomerp FLUS IR-88



TexHiuHi xapakTepucTuku Teriopizopa Flir I3 naBemeni B Tadm. 1.1, a

iH(ppauepBoHoro MmiHi-Tepmomerpa FLUS IR-88s tabn. 1.2.

Tabmuus 1.1.OcHOBHI TeXHIYHI XapaKTepUCTHKH TeruioBizopa Flir i3

Jiana3on BumiptoBanss temmepatypu | Big —20C no +250T
[Toxnbka BuMiptoBanHsl Temnepatypu | +2°C, ane He 6uibmie + 2 %
MiHiMasbpHa BiIcTaHb (OKYCYBaHHS 006’ exTuB Teriosizopa 0,6 m
YacTtoTa 3MiHU KaJIpiB 9T’y

IndpauepBonuii 103B11 60x60nikceniB
CriexTpajabHUM Jl1ana3oH Bix 7,5mMkm 1o 13 MkMm

Yac aBTOHOMHO1 po60TH Bij OaTapei STof.

Ta6mumg 1.2.OCHOBHI TeXHIYHI XapaKTepUCTUKU 1HPPAYEPBOHOTO MIHI-TEPMOMETPY

FLUS IR-88
Jliana3oH BUMIpIOBaHHSI Bix -50 °Cro 380 °C
JIuCKpeTHICTS! 0,1°Cab6o 0,1°F
IToxuOka: 1,5%
KoedirieHT B3yBaHHS: 13:1
UYac Biaryky: 250mc
CrniexTpanapHUM Jl1ana3oH: 8-14 um
EMS: 0,1-1,00

Jlns  anamizy Ta OOpOOKM OTpPUMAHHUX TEPMOTPaM BHKOPHUCTOBYETHCS
crerfiamizoBane mporpamHe 3aoesneuenHs FLIR Tools puc. 1.2), ske MokHa

CKayaTh 3a  IOCHJIAHHSAM:. https://flir-tools.software.informer.com/download/

O3HalioMuTuCs 3 iHCTpYKI_IiEIO KOPpHUCTYBAa4a MOJXHA 3a HACTYIIHUM ITIOCHUJIAHHAM

http://www.flir.kiev.ua/pdf/flir-tools.pdf PoGora 3 naHOorO mporpamMor0 BUMarae

aBTopu3ailii (3a 3amoBuyBaHHsAM JoriH. asirikov@i.ua, maponas. Cneltynl). 3a
OaxaHHsIM a00 y pa3i He poOOTH CTaHIAPTHOI aBTOpH3alliil 3100yBaY MOXKE CTBOPUTH
BJIACHH MPOP1JIb.

[Y-o06cTexeHHs 3a3BU4ail BAKOHYETHCS BIAMOBIAHO IO TUITOBOI MOCIIJOBHOCTI
omeparii (puc. 1.2).

1. Orpumanns [Y-300paxenp Ta/abo mmdpoBux ¢HOTO3HIMKIB 00'€KTIB 32
JIOTIOMOTOI0 KaMepH.

2. IligxIroueHHs KaMepH 10 KOMII ToTepa 3a Jornomororo kademo USB.
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Puc. 1.2.1TocnigoBHicTs 00poOKu Tepmorpam y nporpami FLIR Tools

3. ImnopTy 300paxeHHs 13 kamepu B mporpamy FLIR Tools/Tools+.

4. BukoHaHHSA OHI€T a00 AEK1JIbKAa MOKJIMBUX JIIH:

* CTBOpEeHHS EJIEKTPOHHOTO JHcTa 3 300paxkeHHsM y (opmari PDF 3a
nonomororo FLIR Tools.

» CtBOpeHHs 3BiTy Y (hopmari PDF3a mommomororo FLIR Tools.

» CtBopennst HepamiomerpuuHoro 3Bity Microsoft Wordy ¢opmari FLIR
Tools+.

» CtBOpeHHs pagiomerpudHoro 3Bity Microsoft Wordy ¢opmati FLIR Tools+.

5. HaxacwmanHst 3BITHOMY KJIIEHTY MaTepiajiB aHali3y JOJAaTKOM 10
€JIEKTPOHHOTO JINCTA.

Poboma 3i cneyianizosanum npoepamuum 3ao6esneuennam FLIR Tools/Tools+
Imnopm 306padicens

1. 3anyctite FLIR Tools/Tools+.
11



2. YBIMKHITh KaMepy.

3. [ligxmroviTh KaMepy 10 KOMITIOTepa 3a gornomororo kabemo USB. 3'sButbes
1aJIOTOBE BIKHO.

4. HarucHite Import images from camera'sButbcs aianoroBe BiKHO, 3a
JIOTIOMOTOIO SIKOTO BH 3MO’KETE MEPETIIsiIaTi 300paxeHHs B KaMmepi. SIKio Ha Kamepi
€ OUIbIIIe OJTHIET MAKK, BU MOXKETE BUOpaTH HEOOX1IHY TAaINKy Ha JIIBIM MaHei.

5. Ha npagiii maneni BCTaHOBITH OJIMH YU KUJIbKA MPAOPIIiB:

* [Ipuxosamu 8dice iMnOpmMoBaHi eemMeHmu.

* Buoanumu enemenmu 3 npucmporo nicis imnopmy.

* [loninwumu po30inbHy 30amHICMb 300PANCEHHSL.

* Pezeps. kon. GUXIOHUX 300padCEHb.

6. 3acTOCOBY€EThCS NJIsi KaMmep, Ha SKUX € OLabIne ofHiel manku. BukoHaiiTe
HACTYIIHE!

e [I1o6 iMmopTyBaTu BCi 300pa)Ke€HHs, 10 MICTITHCSA Y BCIX MalKaxX, HATUCHITh
Import all folderss amxuBpOMY J1iIBOMY KYTi.

e [Ilo6 immopTyBaTH BCI 300pa)X€HHs, IO MICTAThCS B PI3HHUX IIaIKax,
HatuCcHITH KiaBimy Ctrl + HaTuUCHITH mamkw, sKi XodeTe BUOpATH Ta HATUCHITH
Import folderss HmwkaEOMY TPaBOMY KYTi.

* [IIo6 iMmopTyBaTH BCl 300paK€HHsI, 110 MICTATHCA B OJIHIM Marlli, BUOEPITh
nanky i HatucHiTh Import folders HmwkaEOMY TpaBOMY KYTi.

e [Ilo6 iMmopryBaTH BUOpaHi 300pakKeHHS, 110 MICTATHCS B OJHIN Mamii,
BUOEPITH Manky i HaTHCHITH KiaBimy Ctrl + HaTHCHITH Ha 300pakeHHS, SAKi XO04YeTe
BuOpatu. [lotiM HaTHCHITH IMPOItSB HIKHBOMY MTPAaBOMY KYTi.

7. 3acTOCOBYETBhCS [JIsi Kamep, Ha SAKUX MICTUThCA JUIIE OJIHA [amKa.
Bukonaiite HacTymnHe:

» [I{o0 immopTyBaTH BCi 300pakeHHs, HaThucCHITH Import all y HmwkHROMY
J1BOMY KYTKY.

e [Ilo6 immopryBatm BHOpaHi 300pakeHHs, HAaTUCHITH KiaBimy Ctrl +
HATUCHITh Ha 300pakeHHS, sIKi Xodere BuOparu. ITotim HatucHiTe Import itemss

HU)KHBOMY NPABOMY KYTi.
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8. 3'aBuThcs mianorose BikHo Select destinatiarBubepith nanky npusHadeHHs
ab0 CTBOPITH HOBY MiJMAIIKY.

9. HarucHite IMmnopmysamu. IlouneThbCst IMIOPT 300pakeHb.

[Mporpama FLIR Toolsno3Bomnsie cTBOPUTH YOTUPH THITH 3BiTiB:

1. Juct 3 300paxennsm y ¢popmati Adobe PDFue 3BiT y nmpoctomy dopmari,
MICTUTh JIUIIE 1H(QpPAdYepBOHI 1 MOB'SA3aHl Bi3yaibHl 300pakeHHs. JlaHul 3BIT He
MO’KHA peJlaryBaTH, BiH HE MICTUTh PallOMETPUIHHUX JAHUX.

2. 3BiT y dpopmari Adobe PDF:ne 3Bit y npoctomy ¢dopmari, 10 MiCTUTh
TIIBKK 1H(paUYepBOHI Ta BCl MOB'SI3aHI Bi3yaslbHI 300pa)KeHHs, a TaKOX TaOJHII
pe3ynbTaTiB. JlaHui 3BIT HE MOXKHA pelaryBaTd, BIH HE MICTHTb PaJlOMETPUUYHUX
TaHUX.

3. Hepagiomerpuunuii 3Bit Microsoft Word: ne 3Bit y Oinbm ckiagHOMY
dbopmari, skuii renepye 3BIiT y (daiiai Gopmary *. docx. [TorpiOHa aificHa JineH3is
FLIRTools +. 3BiT moxHa pemaryBatu B mporpami Microsoft Word, aine Bin He
MICTUTb PATIOMETPUIHUX JTAHUX.

4. Pagiomerpuunuii 3BiT Microsoft Word: me 3BiT B OiibIl CKJIaJIHOMY
dopmati, JUISI CTBOPEHHS SKOro HeoOXimHa niricHa inensiss FLIR  Tools+.
CrBoproerbest 3BIT (aiini dopmary MicrosoftWord*.docx. [lami pamiomerpuanuii
aHaJli3 MOke OyTH BUKOHaHHU# 3a gormomororo ¢yHkiiin FLIR Tools+y mporpami
Microsoft Word.

B naniii maboparopHiii poOoTi HeoOXimHO cTBOpUTH 3BIT y (opmari Adobe
PDF.

Cmeopenns 36imy Adobe PDF

[Mpumitka. Ils mpomenypa mepenbadae, 1mo 3BiT y ¢Gopmari Adobe PDF
BCTAHOBJICHUH, K MAOJIOH 32 3aMOBYYBaHHSIM.

BuxkoHaiite nepeniueHi HIK4Ie i

1. Ha Bknamui bibriomexa BuOEpiTh ofHe ab0 Kijbka 300pakeHb, 100
MPUKIIACTH 1X JI0 3BITY.

2. [IpaBoro KHOIKOK MHUII HATUCHITH Ha 300pakeHHs1 a00 rpyIri 300paKeHb 1

BubOepiTh Create reportBiakpuerscs Bkiaaka 3gim.
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3. Ha npomy etari BU MOXKET€ BUKOHATH OJHE a00 KiJbKa 3 HABEJICHUX HUKYE
JIH:

e Ilepersryiite B 3BIT TIpymy 300paxkeHb, ¢dororpadiii abo TEKCTOBUX
KOMEHTApIB.

* [IepersryiiTe y BIANOBiAb OKpeMi 300paskeHHs, ¢poTorpadii Ta TaOuIIi.

* 3MIHIONTE OPSIIOK CTOPIHOK Y 3BITI.

* BeTasunsiite 3BiT, BAKOPUCTOBYIOYH TEKCTOBI OJIOKH.

» CTBOpIOIiTE Ta pefaryTe TEKCTOBI MPUMITKH.

* Penaryiite onuc 300paxeHsb.

* Berasunsiite y 3BIT Ta pearyiite BEpXHi 1 HUOKHI KOJIOHTUTYJIH.

* [lepemimryiiTe 1 penaryiite 300paxxkeHHs1, ¢pororpadii, TEKCTOBI KOMEHTap1 Ta
TaOJIUIIl HA CTOPIHIIL 3BITY.

* 3MIHIONTE PO3MIPH 300paKeHb Y 3BITI.

* OHOBIIONTE TOKa3aHHA BUMIPIOBaHb Ha 1H(GpPaAYEpPBOHOMY 300paKEHHI 1
BIJICTEXXKYITE 3MIHU MO TaOJIUII pe3yIbTaTiB.

* 30UIbIIYHTE 1 3MEHITyITE MaciiTad BiioOpaKeHHS 3BITY.

* Jlonaiite 10 300pakeHHS 3BITY CTPUJIOUHI BKa31BHUKH Ta 1HIII 00'€KTH.

* [1]06 BimpenaryBatu 300pakeHHS 3 3BITY, JBIUl KJIAIHITh Ha 300pakKCHHI.

4. B nmianoroBomy BikHI 36epeemu PDF sax BuGepiTh Miciie po3TamryBaHHS 1
BBE/IITh Ha3By (ailiy.

5. HarucHith kHOTIKY OK.

binbin neranbHO 3 MPOIIECOM CTBOPEHHS 3BITIB Ta TEXHIKOIO TEpMOrpadiuHuX
BUMIPIOBaHb MOKHA O3HAWOMHTHUCH B iHCTPYKIii KoprctyBauda nporpamu FLIR Tools

3a nmocwianuaMm http://www. flir.kiev.ua/pdf/flir-tools.pdf

Poboma 3 mennosizopom Flir i3
Onuc enemeHTtiB Termioizopa Flir i3 Ta ix ¢yHkIioHANbHE MPH3HAYCHHS
nokazano Ha puc. 1.3. Ha puc. 1.4 300pakeHO TOJIOBHUH €KpaH 3 OMUCOM HOro
€JIEMEHTIB.
Po6ota 3 Terutosizopom Flir i3: BinkpuiiTe KpHUIIKY 00’ €KTHBA, HATHCHYBIIH Ha
Baxu1b 2 puc. 1.3a; HaBeITh KaMepy Ha LI, AKa BaC I[IKABUTh, HATUCHITH KHOTKY

30epexkenns 3 puc. 1.3a, mo0 36eperti 300pakeHHs.
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1. IndppavepBona niH3a

2. Baxinp, 1o BiIKpUBae Ta
3aKpHUBA€ KPUIIKY 00’ €KTHBA

3. Knomnka ayist 36epexeHHs
300pakeHb

4. Kpumika a1 po3’ €MiB 1 THi3Ia
JUTsL KapTu maM’ ati miniSD™

5. Kpumika 6atapeitHoTo BiJICIKY
6 Touka KpirJjeHHs peMiHIs Ha

pyKy
a)

]

[e]

o]

H

1. Kuaomnka apxiBy. DyHKIS: HATHCHITH, 100 BiIKPUTH
apxiB 300pakeHb.

2. Kuhomka 3i crpinikor BIiBO (Ha maHeNdi Hasirarii).
DYHKITIA:

— HarucHith, mo6 mnepeiTu BIiBO B MEHIO, HiJIMEHIO Ta
TaJIOTOBUX BIKHAX,

— HartucHith 1151 HaBiraiii B apxiBi 300paKeHb.

3. Jliea kHomka BuOOpy. Il KHOmMKa € KOHTEKCTHO-
3aNIeKHOI, (YHKINS BigoOpakaeThCsi HaJ KHOMKOK Ha
eKpaHi.

4. KHomka «+» ({Ha maneni Hapirarii). OyHKIil:

— HATHCHITH, MO0 MEepeHTH Bropy B MEHIO, MiIMEHIO Ta
1aJIOrOBUX BIKHAX,

— HATHCHITh, II00 BigoOpa3uTH apxiB 300pakeHb (Mmicys
HATHCKAHHS KHOIIKH apXiB);

— HATHCHITH, 00 30UIBIINTH/3MIHUTH 3HAYCHHS.

5. Kromka 3i cTpinkor BmpaBo (Ha NaHeN HaBirarii)
OYHKITIA:

— HATUCHITbH, 100 MEpeUTH MpaBoOpyd y MEHIO, MiJIMEHIO Ta
TaJIOTOBUX BIKHAX,

— HATHCHITH JUISI HABIraiii B apxiBi 300paKeHb.

6. IlpaBa kHomka BuOOpy. llg KHOmMKAa € KOHTEKCTHO-
3aJIeKHOI0, 1 TMOTOYHA (YHKINS BigoOpa)xkaeThCsi HaX
KHOIIKOIO Ha €KpaHi.

7. DYHKIIST KHOIIKYA BBIMKHEHHS1/BUMKHCHHS .

- HatucHiTh, 1100 yBIMKHYTH KaMepy.

- HarucHith 1 yTpumyiiTe Ounbline ofHi€l cekyHAH, 1100
BUMKHYTH KaMepy

8. Knomka «—» (a maneni Hasirariii). OyHKIis:

— HATHUCHITH, MO0 TEpelTH BHU3 Yy MEHIO, MiJMEHIO Ta
JaJIOTOBOMY BiKHI.

— HATHCHITH, 00 3MEHIIUTU/3MIHUTH 3HAYECHHS.

6)

Puc. 1.3.Enementu Terosizopa Flir i3:
a) 3aJiHs CTOPOHA; 0) MepeIHs CTOpOHA
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1. Cucrema MeHIO

2. Pe3ynbrar BUMiprOBaHHS

3. [nnukarop KUBICHHS

4. JlaTa 1 9ac

5. I'pannune 3HAYCHHS IS
TEMIIEPATYPHOI IKAIN

6. TemmneparypHa nikana

7. IloToyHe BCTaHOBJIEHE 3HAYEHHS
KoedillieHTa  BHUIPOMIHIOBaHHS  abo
BJIACTUBOCTI MaTepiany

8. [lotouna (yHKIisA A7 IPaBOi KHOIKU

Detect above
Detect below o —— 5

BHOODY
- ¥ 9. Ilotoyna ¢QyHKIsA A7 JiBOI KHOIKH
T BHOODY
9 8

Puc. 1.4.Enementu rooBHOro ekpana termiosizopa Flir i3

Poboma 3 ingppavepsonum mini-mepmomempom FLUS IR-88

Onuc eneMeHTIB KOPMYyCY 1 PIIAKOKPUCTAIIYHOTO €KpaHy MiHI-TEpPMOMETPY
FLUS IR-88rta ix ¢yHKIIOHAIbHE PU3HAUEHHS TTOKa3aHo Ha puc. 1.5.

[Tone BumiproBaHHs cTaHoBUTh 13:1 1e oO3Havae, WO NpWwIaa SKUH
3HAaXOAUThCS Ha BiacTaHl 13 cm Bin wial Mae moJsie BUMIpIOBaHHS AiameTpoMm 1 cw,
TOOTO 00’ €KT BUMIPIOBaHHS HE MOBUHEH OYTHM MEHIIMM L€l BenuduHu. [ iHImmx
po3MmipiB 00’ ekTiB a00 BijicTaHEH HEOOX1THO OpaTH A0 yBaru BKa3aHy MPOIOPIIIIO.

Po6ota 3 mini-tepmomerpom FLUS IR-88:Tpumaiite BuMipioBay 3a pyuky 1
CIpPSIMOBYHTE /0 BHMIpPIOBAHOI IOBEPXHI; HATHUCHITH Ta YTPUMYHTE Ta4dOK JUIs
BBIMKHEHHS BuMipioBaua (7 puc. 1.5a), 3'sButbcst 3Hauok «SCAN» 6 puc. 1.56) Ta
MIOYHETHCS TECTYBaHHS; TeMIlepaTypa BUIPOOyBajIbHOI MOBEpXHI Oyne MOKa3aHa Ha
piakokpuctaaiunomMy ekpani (4 puc. 1.5 0); BiANyCTITh I'ayok, 3’ SIBUTHhCS 3HAYOK
«HOLD», 1 noka3u OyayThb TpUMaTHCsS KUIbKa CEKyHJ; BHUMIpIOBa4Y aBTOMATUYHO
BUMKHEThCS yepe3 15 cexyH.

[Ticys BBIMKHEHHS MTPHUJIaly HATUCKAHHS Ta yTpUMaHHs KHONKU «SET» b puc.
1.5 a) mpusBene 10 mosiBu 3Hauka «E», mo Omumae, a BiAIyCKaHHS MPH3BEAE 10
BXOAYy TIpWUagy B PEXKUM HACTPOIOBaHHSA KOE(]IIIEHTY BUIPOMIHIOBAHHS.
Hatuckanns kHomok 4 a6o 6 puc. 1.5 a npusseae 10 301IbIIeHHS a00 3MEHIICHHS

3HAYCHHS KOe(IIIEHTY BUIPOMIHIOBAHHS.
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| N—

UDUUL%D

DL

CAN

1. 3nauok nazepa

2. 3Ha4oK HiJACBITKH

3. Onununs remnepatypu (°C/°F)
4. IToka3u BUMIpIOBaHb

5. 3Ha4uoK BUMIpIOBaHb

6. 3Havok Qikcarii qaHIX

1. ITpomiHb J1a3epHOI yKa3Ku

2. [Y-narumk 0)
3. PK-nmucnieit

4. Knonka nepemukanns °C/°F

5. Kuonka SET

6. KHonka na3epHol yka3ku/miacBITKH

7. BumiproBalibHUI ra4oK

8. Kpumika 6arapeitHOTO BiUTiIICHHS

a)
Puc. 1.5.Enementu mini-tepmometpy FLUS IR-88:
a) KOpITyCy MpUIIaay; 0) piAKOKPHUCTAIIYHOTO EeKpaHy

Takoxx 03HalOMHUTHCH 3 BiIEOIHCTPYKIi€l, ik kKopuctyBatucs FLUS |R-88

MO>Ha 3a nocwiianaaM https://www.youtube.com/watch?v=FqGcdpEL30s

Xix podoru
1. BuBunTH TeOpeTUUHMIA MaTepiall.
2. Busznauntu TemmepaTypy B NPUMIIIEHHSX OyAiBIl 3 3aCTOCYBaHHSM

iH(ppauepBoHoro MiHi-Tepmomerpa FLUS IR-88.3anoBuuTu Tabm. 1.3.

Tabmuns 1.3.Pe3ynbTat BUMIpIOBaHb TEMIIEPATYPU B MPUMIILIEHHAX OyaiBII

Bumipsna remneparypa, °C
30BHIIIHBOT BuyTpimHpoi
CTIHU CTIHU

Hassa

IPUMILICHHS Haxy [Tignoru
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3. IIpoBecTu BizyanbHe 0OCTExKEHHS OY/IBIII Ha MPEeAMET HasIBHOCTI Je(PEeKTiB
B OTOPO/IXKYBAJIBHUX KOHCTPYKIISX 3 TOMOMOTOIO TETIOBI30pa.

4. IlpoBectu TepmorpadyBadHs 1 poTozitomky Oy/iBIII Ta IHKEHEPHUX CUCTEM
OTIQJICHHSI.

5. [lepenectu Ha KOMII IOTEP /TaHi 3 TETUIOBI30pA.

6. OnpairoBaTy JaHi B MpOrpaMHOMy 3a0e3nedeHHl Ta cpopMyBaTH 3BIT 3

TepMooOcTexenHs (3BiT y popmati Adobe PDF).

3micT 3BiTY

1. TurynpHa cTOpIiHKA.

2. Merta Ta KOpOTKI TEOPETHUYHI BIJOMOCTI.

3.0muc  o0’eKTa  JOCHIIKEHHS, XapaKTEepPUCTUKA  OTOPOKYBaJIbHHX
KOHCTPYKIIIH Ta 1HKEHEPHUX CUCTEM.

4. Tabnui 3 JaHUMH BUMiproBaHb (Tadi. 1.3).

5.Otpumani Tepmorpamu Ta (oTtorpadii OropoKyBadbHUX KOHCTPYKIIIN
OymiBii, IHKEHEPHUX CHCTEM OMaJicHHs, iX aHaii3 (3BiT y ¢popmati Adobe PDF).

6. BucHOBKH (OTHIC BUSBICHUX HEIOJIKIB Ta ASPEKTIB, 3aIPONIOHOBAHI 3aX0I1

3 EHEPro30epeKCHHSI).

KoHTpo/ibHi nuTaHHSA

1. TlosicHITH CYyTh METOJMKH TEIUIOBI3IMHOTO OOCTEXKEHHSI OTOPOJIKYBaJTIbHHUX
KOHCTPYKIIii OY/IIBEIIb Ta 1HKEHEPHUX CUCTEM OTaJICHHS.

2. SIki mepeBaru Ta HEJOMIKHU TEIUIOBI31HHOTO KOHTPOJIO?

3. Ak nedexkTn MOKHA BUSABUTH TEILJIOBI31IMHUM KOHTPOJIEM?

4.V sgxux BUMAAKaX Ta 3a SKUX YMOB MPOBOAMUTHCS TEIIIOBI31MHE OOCTEKEHHS
OTOPO/KYBAIBHUX KOHCTPYKIIIKM Oy/11BENb?

5. SIki pakTOpH BIUIMBAIOTH HA SKICTh OTPUMAaHHS Te€pMOTrpam?

6.3ampornoHyiiTe 3axoau 3 EHEpro30epeXeHHS Ui OTOPOKYBAIbHHUX

KOHCTPYKIIIH OYy/1iB/I1 Ta 1HKEHEPHUX CUCTEM OITaJICHHS.
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JlaGopaTopHna poboTa Ne 2.

Enepreruune o0cTe:KeHHSI CHCTEM OCBITJICHHS

Mera: nocnimxeHHs e(peKTHBHOCTI poOOTH CHCTEM MITYYHOT'O OCBITJICHHS Ta

PIiBHS IPUPOJHBOTO OCBITICHHS.

KopoTtki TeopeTn4Hi BizoMmocTi

Cucremu OCBITIIEHHS — I1€ KOMITJIEKCHA 1H(PpACTPyKTypa, sKa BKIIOYAE B cede
BC1 CKJIaJIOB1, HEOOXIJIH1 JJIsl CTBOPEHHS €()EeKTUBHOTO Ta O€3MEYHOTO OCBITJICHHS B
OyIb-IKOMY TMpUMIIICHH], O00'€kTi YU Ha TeputTopii. CuUCTEeMH OCBITIICHHS
BUKOPUCTOBYIOTHCS Jisi 3a0€3MedYeHHs] BHIMMOCTI B TPHUMINICHHSIX, 30BHINIHIX
MallaHYMKax, Ha JOporax Ta B IHIIUX MICISX 3 METOIO MiIBUIICHHSI KOMQOPTY,
0€3MeKu Ta MPOTyKTUBHOCTI.

OCHOBHI KOMITOHEHTH CUCTEM OCBITJICHHS BKIIIOUAIOTh B ceOe:

1. CritnoBe mxepeno: Lle mxepeno, ske BUIpoMiHIOE CBITIO. I{e Moxe OyTu
namma, ceiTionion (LED), momiHiciieHTHa TpyOKa, ra30po3psIHa JIaMIla, rajJoreHHa
Jamma Tomio. Bulip CBITIOBOrO Kepenia BIUIMBAE Ha KOJHOPOBY TEMIIEPATYyPy
CBITJIA, CIIO’KMBAHY €HEPTril0 Ta TPUBANICTh CIIYKOU.

2. Apmarypa (cBiTmibHukn). lle 00'ekTH, SIKi BUKOPUCTOBYIOTBHCS IS
pO3MOJIIY CBITJIa B MpuMminieHHl abo Ha TeputTopii. CBITUIBHUKHA MOXYTh OyTH
BOY/IOBaHMMH B CTEJIO, CTiHH ab0 3BUCATH 31 cTeil. BoHU CIpsSMOBYIOTH CBITJIO Ta
PO3CIIOIOTH HOTO B MOTPIOHOMY HAIPSIMKY .

3. Enextpuuna cucrema: Lle Mepexa eneKTpuIHUX MPOBOJIIB Ta KOMIIOHEHTIB,
sKa JKMBUTH CBITJIOBI JpKepena Ta CBITHJIBHUKH. BOHa TakoX BKIIOYae B cede
nepeMuKayi, JUMMEpPU Ta 1HII KOHTPOJIbHI MPHUCTPOi, SIKI JIO3BOJISIIOTH BMHUKATH,
BUMUKATH 200 PErytoBaTH IHTEHCUBHICTh OCBITJICHHS.

4. VYuopasniHHA Ta aBToMartu3auisi: CHCTeMH OCBITIEHHS MOXYTb OyTu
o0JlalHaH1 YMpaBIIHHSAM, SKE [O03BOJIAE 3MIHIOBAaTH 1HTEHCHUBHICTh CBITJA,
pO3KJIaZlaTH BMHKAHHS Ta BUMUKAHHS OCBITJICHHS 3a Tpadikom abo BiAmaneHo

KepyBaTH HUM 4epe3 cMapTPoHU ab0 KOMII FOTEPH.
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5. CeHcopm Ta pgaTuuku. BOHH MOXYTh BHKOPHUCTOBYBAaTHUCS ISt
ABTOMAaTUYHOTO BUMKHEHHS CBITJIA, KOJU HEMAE MPHUCYTHOCTI JIOJIeH Y MPUMIIICHHI,
a0o0 JIJ1s1 pearyBaHHs Ha 3MIHHM OCBITJICHHS B HABKOJIUIIIHHOMY CEPEIOBHIIII.

6. [lexopatuBHi eneMeHTu: OCBITIEHHSI TaKOX MOXE€ OyTH BUKOPUCTAaHE AJIs
JIEKOPAaTUBHUX LIJEH, CTBOpIOIOYM aTMoc(epy Ta HacTpiil y mpumilieHHi abo Ha
BYJIMIII.

CucremMu OCBITJIEHHS! MOKYTh OyTH BCTAaHOBJICHI B PI3HUX MICISAX, BKIIOYAIOUU
KUTIOBI OyauHKH, O(icH, 3aBOJM, BYJIHIlN, aBTOMOOWIl, caaud Ta Oarato IHIIHUX
o0'exTiB. BoOHM MarOTh BenMKe 3HAUEHHS JMJi1 CTBOPEHHS O€3MeYHOro Ta
OPOAYKTUBHOTO CEpEAOBHINA, a TakoX s 3al0e3meueHHs  e()EeKTHUBHOTO
BUKOPHUCTAHHS €HEPrii Ta 3HWKEHHS BUKHU/IIB B aTMOC(Epy.

Eneproayaur cuctem OCBiTIeHHS mnepefdayae OIIHKY €QEKTUBHOCTI Ta
BUKOPHUCTAHHS €HEprii B CHUCTEeMI OCBITJIICHHs OyJiBeab ab0 MPUMIIIEHb 3 METOIO
3HIDKEHHSI CIIOKMBaHHS €Heprii 1 BUTpaT Ha OCBITJICHHsS. 3arajbHa METOJHMKA
IPOBEJICHHS €HEProayIuTy CUCTEM OCBITIICHHS MOJISTa€ B HACTYITHOMY:

1. 361p 1 anami3 iHopmariii: 310paTH 1 aHaTI3yBaTH 1HGOPMAIIIIO PO ICHYIOYY
CHUCTEMY OCBITJICHHSI, BKJTFOYAIOYM THUITH JIAMTI, CBITJIOIIOAHI, JIIOMIHECIICHTHI JIAMITH
TOILIO, MOTYXHICTb JIaMIl, PO3TALIyBaHHS CBITUJIBHUKIB 1 KUIBKICTb CBITUJIBHHKIB Y
MPUMIILICHHI.

2. BumiproBaHHS IHTEHCHUBHOCTI CBiTiia: BumipsATu piBeHb 1HTEHCHBHOCTI
CBITJIa Ha PI3HUX AUITHKaX mOpuMminieHHs abo Oymiemi. lle mo3BoJisie BHU3HAYUTH,
HACKUTBKHU TO0OpE OCBITJICHHS BIAMOBIIAa€ MOTpeOaM Ta CTaHAApTaM.

3. O1iHKa MOTY>KHOCTI Ta PeXXUMIB poOoTH: BU3HaunMTH 3araabHy MOTYKHICTb
CHCTEMH OCBITJICHHS Ta PEXKUMHU ii poOOTH (TOAMHU POOOTH, PSKUMHU TUMMIPyBaHHS
TOIIIO).

4. Aynut mxepen cBiTia: OIIHUTH CTaH Ta MPOAYKTHUBHICTh JIKEpeJ CBITIA.
BpaxoByBatu, 4u € 3HOIIEHI JaMIK a00 CBITJIOMIONHU, SIKI MOXYTh OyTH MEHIII
e(pEeKTUBHUMHU.

5. Ominka edexkTUBHOCTI CBITUIBHUKIB. IIpoaHanizyBaTu e(peKTHBHICTH
CBITWJIBHHKIB Ta TXHIO CIPSIMOBAHICTh CBITIHHS. PO3IISHYTH MOKJIMBICTH 3aMiHU Ha

O1bII epeKTUBHI a00 peryabOBaHi CBITHILHUKY.
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6. Ominka aBTomaTu3alii 1 ympaBiiHHSI. BHUBUMTH HasSBHICTH CHCTEM
aBTOMAaTH3alli Ta YOpPABIIHHA OCBITJIEHHSM, Takl K JaTYUKU pPyXy, TalMepH,
CUCTEMH YIPAaBIIiHHS OCBITJICHHSIM 4yepe3 [HTepHer.

7. Pospobka pexomennmauiii: Ha ocHOBI 3i0paHMX JaHUX pPO3pOOUTH
peKoMeHaIli 1MmoA0 ONTHUMI3aIlli CHCTEeMH OCBITJICHHS 3 METOK 3MEHIICHHS
crioxxuBaHHs eHeprii. lle Moxe BkiroyaTH B cebe 3amiHy JKepes CBITIa Ha OlIbII
e(eKTHBHI, BCTAHOBJEHHS JOJATKOBUX KOHTPOJIBHUX CHCTEM, BIIPOBAKCHHS
TEXHOJIOT1H eHepro30epexKeHHs TOIIO.

8. PospaxyHok exoHomiuHOi edexTuBHOCTI: I[IpoBectn pospaxyHKU
€KOHOMIYHOI BUTOJY BiJ 3alpOMOHOBAHUX 3aXOJIB, BKJIIOYAIOYM OIIHKY TIJIaTH 32
€HEePTil0, BUTPATH HA MOJICPHI3alli0 Ta OYIKYBaH1 €KOHOMIYHI ITEPEBar.

9. Po3pobka mulaHy BHOpPOBaKEeHHSA: Po3poOMTH  KOHKpETHHUH  IUIaH
BIIPOBA/PKCHHS PEKOMEHAAIIN 13 30epeKeHHs €HEePTii, BKIIOYAIOUU PO3MOPSIKEHHS
pecypcamu Ta rpadik peamizaiii.

10. MoniTopunr 1 3BiTHICTB. [licis BIpOBaKEHHS PEKOMEHIAIN BaXKIMBO
MPOBOJAUTH MOHITOPUHT €(heKTUBHOCTI Ta CKJIAJaTH 3BITH JJIs MIEPEBIPKUA TOCATHEHHS
1i7eH 1010 30epeXeHHs eHeprii.

Eneproayaur cucteM  OCBITJIIEHHS  COPSIMOBaHMW Ha  3a0e3MEUYEeHHS
ONTUMAJFHOTO Ta €()EeKTHBHOIO BUKOPHCTAHHS CHEPrii, a TaKoX Ha IMMOKPAIICHHS
KoM(opTy Ta 6e3MeKu KOPUCTYBAUiB MIPUMIILIEHHS.

Ha Teputopii Ykpainu airoTh HopMu ocBiTiIeHHs 3rigHo 3 JIBH B.2.5-28:2018
[Ipuponne 1 mTyuyHe oOcBiTIACHHS. Lli HOpMHU MOIIMPIOIOTHCS HAa MPOEKTYBAHHS
OCBITJIGHHSI TEPUTOpiM, MPUMIIIEHb HOBUX Ta ICHYIOYMX, M0 MiJJISTal0Th
PEKOHCTPYKIlli, OyaiBedb 1 CHOPYA KUTJIOBOTO, IIMBUIBHOTO, BUPOOHUYOTO
OpU3HAUYEHHS Ta LMBUIBHOTO 3aXHCTy, MICIlb BHKOHAaHHA pPOOIT Ha BIIKPUTHUX
IpPOCTOpax TEPHUTOPI TMPOMHUCIOBUX Ta CLIBCHKOTOCTIOAAPCHKUX TIiAMPUEMCTB,
3aTI3HUYHMX KOJIIH, TUTOII MiAMPUEMCTB, 30BHIIITHBOT'O OCBITJIEHHS MICT, TOCEJICHb Ta
CLIbCHKUX HACEJICHMX MyHKTIB, BYJIMIIb Ta AOPIT 1 T.1.

JIBH B.2.5-28:2018 HopMyI0Th OCBITJICHICTh B TOYKax ii MIHIMAJIbHOTO
3Ha4YeHHs Ha poOouiil moBepxHi. CepenHs OCBITIEHICTh POOOUNX MICIH 3 MOCTIHUM

nepeOyBaHHIM Jro/iel moBuHHA OyTu He MeHie Hixk 2001k, Hopmu asist ocBiTiaeHHS
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NPUMIIICHb KUTJIOBUX, TPOMAJCBKUX 1 aJMIHICTPATUBHO-IIOOYTOBUX CIIOPY/I

HaBeneHl B Ta0i. 2.1.

Tabnus 2.1.BuMoru 10 OCBITJIICHOCT] MPUMIIIEHD KUTIOBUX, ITMBUIBHUX Ta

aJIMIHICTPATUBHO-TIOOYTOBUX CIIOPY/I

o . IIpuponue
% ) [ITy4He OCBITIICHHS OCBITJICHHS
g S g KIIO, %
= »= Lg jo¥
5 S a2 @
S = 5 g g
- F) = g > ot ﬁ 2
g == S &z = 52| A
q p= = te) 2.2 5 = o =
2, 2w 51 g a8 © = E| 8| &=
) O = Q o — Q= B = s Q O
< o Q & 2 = s 2.5 2 S | 8.z
= S 3 T | & 2 2 TS 8 S| 8| AKX
5 = e 8 3 g8 0o EHO| = = | Eeg
= = 8 & | o emo|l B T|lE0Q 2
o 5 & ] = s 2 == 5| = % | 5 & =
2 s | 4| §| 5% c23| x| E|28| g | §
2 e | §| 8 S & gagl 2| 8|&E| & | £
Q. N © % % a g" m g § = b4 O 'R Q E
< < ') ) o— - @ o Q o ; = o S o 8“ =
< T 5 A E m = > OCe s | E |23 o =
Po3piznenns 06’ ekTiB ipu (ikcoBaHii JiHIT
30py:
- IyKe Bix 0,15 A 1 |He menme 70| 500 |150| 40| 10 | 40 | 1,5
BHUCOKOT no 0,3 15
TOYHOCTI 2 | Menme 70 400 |100| 40| 10 | 35| 1,2
15
- BUCOKO1 Bin 0,3| b 1 |He memme 70 300 | 100| 40 15 3,0 1,0
TOYHOCTI no 0,5 15
2 | Menme 70 200 75160 | 10 | 25 | 0,7
25| 15
- cepeaHbOl oumemie | B 1 |He menme 70| 150 50 | 60 15 20| 05
TOYHOCTI Hix 0,5 25| 15
2 | Menme 70 100 - 60| 10 | 20 | 05
25| 15

JUJis OLIHKY BIUTUBY MPHUPOAHBOT OCBITICHOCTI BBOAATH MOHATTS — KOC(IIIEHT
npupoaHboi ocBiTieHocTi (KITIO) 1e BigHOIIEHHS OCBITIEHOCTI, [0 YTBOPIOETHCS B
TOYIl Ha 3aJaHid TUIONIMHI  CBITJIOM, OJepkaHUM Oe3mocepeqHr0  abo
OTIOCEPEIKOBAaHO BiJ Heba, 10 OJHOYACHOI OCBITJIEHOCTI HAa TOPU3OHTAIbHIN
IJIOIIMHI BHACHIIOK OCBITJIEHHSI BCi€ro MiBcheporo Hebocxuiy. BHECOK mpsmoro
COHSIYHOTO CBITJIa B YTBOPEHI LIUX OCBITICHOCTEH BUIIY4alOTh.

BukoHaHHS CBITJIOTEXHIYHUX PO3pPaXxyHKiB MOYXHAa TIPOBECTH HACTYITHHUMH
METOJ/IAMH

1) MmeTooM KoedillieHTa BAKOPUCTAHHS CBITIIOBOTO TIOTOKY;
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2) METOJOM ITUTOMOI IIOTY>KHOCTI;

3) TOUKOBHUM METOJIOM.

Meton koedimieHTa BUKOPUCTaHHS CBITIOBOTO TIOTOKY 3aCTOCOBYETHCS IS
pPO3paxyHKy 3arajbHOTO PIBHOMIPHOTO OCBITJICHHSI TOPU30HTAIBHHUX IMOBEPXOHBH 3a
CBITUJIBHUKIB OYyb-5IKOTO THILY.

CyTb MeTOy ToJIsira€ B 0OUYMCIIEHH] KoedilieHTa IS KO)KHOTO MPUMIILIECHHS,
BUXOJSYM 3 OCHOBHUX MapaMeTpiB MPUMILIEHHS 1 CBITJIOBIIOMBHUX BIIACTUBOCTEU
03700JTIOBAIBHUX MatepiamiB. HemonikaMu Takoro METOAy pPO3paxyHKYy € BHCOKa
TPYAOMICTKICTh PO3PAaxyHKY Ta HEBHCOKa TOYHICTh. TaKUM METOJOM IMPOBOIUTHCS
PO3paxyHOK BHYTPIIIHHOTO OCBITIICHHS.

Y mporieci BAKOHAHHS PO3PaxyHKOBOI YaCTUHU HEOOXITHO:

a) BHOpaTH CHCTEMY OCBITJICHHS, JDKEPENIO CBITJIA, THIT CBITHJIbLHUKA IS
3a7aHO01 AUISTHKHA a00 JJ1s1 poO0YOro MPUMIIICHHS;

0) mpOBeCTH PO3paxyHOK 3arajJbHOr0 OCBITJIICHHS POOOYOro MPUMIIIICHHS.

Mera po3paxyHKy 3arajibHOTO OCBITJICHHS — BHW3HAYUTH KUIBKICTh
CBITWJIBHUKIB, HEOOXITHUX Jis 3a0e3nedeHHs Epin, 1 MOTYXHICTh OCBITIIOBAIBHOT
YCTaHOBKH, HEOOX1THOT AJ1s1 3a0€3MeYeHHs B MPUMIIIEHI HOPMOBaHOT OCBITIEHOCTI.

MeTtoa mUTOMOI MOTYKHOCTI 3aCTOCOBYETHCS IS TIONIEPEAHHOTO BU3HAYCHHS
MOTY>)KHOCTI BCTAHOBJICHOI OCBITIIIOBaJIbHOI yCTaHOBKM a00 IS OpPi€EHTOBHOTO
OILIIHIOBAHHS MPABUJIBLHOCTI BUKOHAHOTO pPO3paxyHKy. BiH Oa3yeTbcsi Ha cepeaHix
3HAQYEHHSAX EJIEKTPUYHOI TMOTYKHOCTI, sfKa HeOoOXigHa ISl CTBOPEHHS MOTPIOHOI
OCBITJICHOCTI y pa3i cepenHixX 3Ha4eHb Koe(]ilieHTa BUKOPUCTAHHS OCBITIIIOBAIBHOL
YCTaHOBKH.

CyTHICTHh pO3paxyHKy OCBITJICHHS 32 METOJIOM MUTOMOI TIOTY>KHOCTI TIOJISITa€ B
TOMY, IIO 3aJIeKHO BiJ TUITy CBITWJIBHMKA Ta MICIS HOro pO3TallyBaHHS, BUCOTH
MiJBICY HaJ poOOUYOI0 TOBEPXHEIO, OCBITICHOCTI HAa TOPHU3OHTAIBHINA IMOBEPXHI 1
TUTOIII MPUMIIIICHHS BU3HAYAETHCS 3HAYCHHS MIMTOMOI MTOTY>KHOCTI.

ToukoBHII METOJ PO3pPAaxXyHKY OCBITIEHHS 3aCTOCOBYETHCS I PO3PAXYHKY
3araJIbHOTO PIBHOMIPHOTO 1 JIOKQJII30BAaHOTO OCBITJICHHSI, MICIIEBOTO OCBITJICHHS

HE3aJIe)KHO BiJl PO3TALITYBaHHS OCBITJIIOBAHOI MOBEPXHI y pa3i CBITUJIBHUKIB MPSIMOTO
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cBiTiia. BiamoBigHO 10 i€l METOMAMKHU OCBITJIEHICTh BHU3HAYAECTHCS B KOXKHIM TOYII
MOBEPXHI, [0 PO3PAXOBYETHCS, MO0 KOKHOTO JHKepesia OCBITICHHS.

TpynoMicTKiCTh IILOTO METOAY MPOCTO BelWde3Ha. TOYHICTh 3HAXOMUTHCS B
IPSMIN 3aJIEKHOCTI BiJl CYMJIIHHOCTI 1HKEHEPa, 1[0 BUKOHYE PO3PAXyHOK.

HeoOxiguuii CBITIOBUN TOTIK OCBITJIIOBAJIbHOI YCTAaHOBKM BHU3HAYAIOTh,
BUXOJIS1YU 3 YMOBH, 10 B Oy/Ab-SAKii TOYIll TOBEPXHI, 1[0 OCBITIIOETHCS, OCBITIICHICTh
MOBMHHA OyTH HE MEHIIIE HOPMOBAHOI, HABITh Yy KiHIII TEPMIiHY CIyKOU JKepena
CBITJIA.

ToukoBuit MeTon GazyeTbcsi HA OCHOBHOMY 3aKOHI CBITJIOTEXHIKH, 1 3aJI€KHO
BiJl CBITJIIOBOTO Tpwiany (TOYKOBWH, JIHIMHHUN, MPOKEKTOP) ab0 XapaKTEPUCTHKH
o0'exTa (3aKpUTE MPUMIIICHHS, BYJIUIIA, IUIOIIA) PO3PaXyHKOBI (hOPMYIIH Pi3Hi.

OCHOBHHMM 1HCTPYMEHTApPIEM TOYKOBOIO METOAY € Trpadiku abo Talmuili, M0
JO3BOJISIIOTE  Oe3mocepeiHb0  ad0  Micis HECKIaAHUX OOYMCIEeHb BHU3HAYUTH
OCBITJICHHSI OyIb-IKOI TOYKM TOBEPXHi, CTBOPIOBAHY CBITHJIBHUKOM 3 B1JIOMHUMHU
napamMeTpaMu; CBITJIOPO3MOIT, CBITJIOBUM TIOTOKOM JIaMII Ta TE€OMETPHUYHUMH
XapaKTepUCTUKAMH, 1[0 BU3HAYAIOTh PO3TAITyBaHHSI CBITHILHUKA.

[TocmimoBHICTh PO3paxyHKY OCBITIIOBAIIEHOI YCTAHOBKY TOYKOBUM METOJIOM:

1. 3HaxoasaTh MiHIMAJIbHY HOPMOBAHY OCBITJICHICTb.

2. BuOuparorp THUNM JDKepenaa CBITJAa 1 CBITHWIBHUKA, PO3PaXxOBYIOThH
PO3MIIIEHHS CBITUJILHUKIB Y IPUMILICHHI.

3. Ha mnmani npuminieHHss 3 3a3HAYEHUMH CBITUJIBHMKAMU HaMI4alOTh
KOHTPOJIbHI TOYKH, Y SIKUX OCBITJICHICTh MOXE BUSBUTHCS MEHIIIOO.

4. O0UYHUCIIOIOTh YMOBHY OCBITJICHICTh y KOXKHIM KOHTPOJIbHIM TOYIl 1 TOUKY 3
HAMEHIIIOI0 YMOBHOIO OCBITJICHICTIO IPUKMMAIOTh 32 PO3PAXyHKOBY.

5. O6uncHI0I0Th KOedIII€HTH 3anacy 1 J0AaTKOBY OCBITJICHICTb.

6. 3a hopMyJI0I0 3HAXOATh CBITJIOBUHM MOTIK JIAMIIH.

7. 3a CBITJIOBUM IOTOKOM 3 TaOJuIlb BHOWPAIOTh HAWOIMKYY CTaHIAPTHY
JamIly, CBITJIOBUHM MOTIK SIKOi BIIPI3HAETHCS Bl pO3PaXyHKOBOTO HE OiNbIIe HIXK Ha
Minyc 104u mmroc 20 %,i Bu3HA4aroTh i HOTY>KHICTb.

8. I1igpaxoByIOTh €IEKTPUUYHY MOTYKHICTh YCI€T OCBITIIOBAIBLHOI YCTAHOBKH.
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Po3paxyHOK OCBITIIEHOCTI 32 METOJIOM KoedillieHTa BUKOPUCTAHHS CBITJIOBOTO
MOTOKY TOJISITA€ B HACTYITHOMY.

1. BusHayaeThcsl po3paxyHKOBa BHCOTA MPHUMIIIEHHS N, TUIO Ta KiJIBKICTh
CBITWJIBHHKIB y IPUMIIICHHI.

Po3paxyHkoBa BUCOTa MPUMIILIEHHS 3HAXOAUTHCS 38 POPMYIIOI0:

h,=H-h,—h,, (2.1)

ne H —3aranpHa BHCOTa MpUMIIeHHS, M; ., — BUCOTa BiJl CTEJI JO HUKHBOI YaCTHHH
CBITWJIBHMKA, M; h, —BHCOTA Bij] MIJIOTH IO OCBITJIOBAHOT IIOBEPXHI, M.

2. 3a TabnuIsAMu 3HaXOAATh KOe(ilieHT 3anacy K, 1 mornpaBouHuii KoeilieHT

KoedimieHT z, mo xapakTepu3ye HEPIBHOMIPHICTh OCBITIICHHS, € (DYHKIIIE€IO
0aratb0X 3MIHHHUX 1 HAWOUIBIIIOI MIPOIO 3aJICKUTh BiJl CTABIEHHS BIICTaHI MIiX
CBITHJIBHMKAMHU 110 po3paxyHkoBoi BucoT (L/h), 31 30iiblIeHHSAM SKOro Z pi3Ko
3pocrae. [l mamn pozxkaproBanss 1 JIPJI Mmoxuna npuitmatu Z pieaum 1,151 1,1 s
JIOMIHECHEHTHHX 1 eHepro30epirarouux Jamil.

Koegimient 3amacy (K,) — po3paxyHKOBU#l KoOe(illi€eHT, IO BpaxoBY€
3amkeHHs: KI1O 1 ocBiTi€HOCTI B mpolieci eKcIulyartallii BHACTIII0OK 3a0pyaHEeHHS 1
CTapiHHS CBITJIONPO30PUX 3aIIOBHEHB Y CBITJIOBHX IMPOpi3ax, JLKEPEI cBiTia (J1amir) i
CBITWJIBHUKIB, a TaKOXX 3HIKCHHS BIJOMBAJbHUX BJIACTUBOCTEH TOBEPXHI
npuminieHHs. KoedilieHT 3amacy 3aj1eXuTh BiJl BMICTY MUY 1 CTaHY CEpEIOBHUIIA B
MPUMIIICHHSIX, YaCTOTH YHUCTOK CBITWJIBHUKIB a00 CKJIIHHS CBITJIOBHX MPOPI3iB,
3MIHHOCTI pOOIT Ha MANMPUEMCTBI 1 00UnCTIOEThCA 3riaHO 3 nogatkom B JIBH B.2.5-
28:2018.

3. Hns 3opoBoi poOoTH, MO XapaKTepHa s 3aJaHOTO MPHUMIIICHHS,
BU3HAYAETHCSI HOPMOBAHE 3HAYEHHS OCBITJICHOCT] B PO3PAaXyHKOBIM TJIOMIMHI 3T1THO
3 JIbH B.2.5-28:2018.

4. Jlns 3amaHoro (3 MEBHUMH TE€OMETPUYHMMHU PO3MIpaMH) MPUMIIICHHS
BU3HAYAIOTh 1HACKC MPUMIIICHHS |.

[HeKC MpUMIIIIEHHS 3HAXOAUTHCS 32 (HOPMYIIOIO:

I = A-B/(h,(A + B)), (2.2)
ae A — noBxuHa IpuMilieHHs; B —mmpuHa; hy —po3paxyHKoBa BUCOTA.
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5. 3a OBIIKOBUMHU TaOIUISIMHM, 3aJIEKHO BiJl TUITY CBITUJIbHHMKA, KOS(DIIIEHTIB
BIZOWTTA CTENl, CTiH, pO3PAaXyHKOBOi TOBEPXHI BH3HAYAIOTh KOEPIIIEHT
BUKOPUCTAHHA 1).

6. Po3paxoByeTrhcs cBITVIOBHM TIOTIK F CBITMIBHWKA, HEOOXIMHWM IS
CTBOpPEHHSI Ha poOOYMX MOBEPXHSIX OCBITIEHOCTI £ He HM)KY€ HOPMOBAHOI Ha BECh
yac eKCIUTyaTallii OCBITIIOBAIbHOI YCTAHOBKH.

CBITJIOBHIA MTOTIK OJHIET JIAMITH BU3HAYAETHCS 32 (DOPMYIIOIO:

F= (Eman383/(Nnn)1 (23)
ne Emin — MiHIMambHa HOPMOBAaHA OCBITJICHICTb, JK; K, — KoedillieHT 3amacy; S —
OCBITJIFOBAaHA ILUIOIIA, M2; Z — xoedimieHT MiHIManbHOI OCBITIIEHOCT]; N — KUTBKICTh
CBITHJIBHUKIB; N — KUIBKICTh JIAMI y CBITWJIBHHKY; 1 — KO€(IIIEHT BUKOPUCTAHHSI
CBITJIOBOTO TIOTOKY.

7. Po3paxoBy€eThCsl HEOOX1/IHA KIJIbKICTh CBITWJIBHUKIB N, 200 CBITJIOBHI MOTIK
JIAMITH, K1 HeOOX1aH1 UIs 3a0e3reueHds Ha 00'eKTI He0OX1JHOI OCBITIEHOCTI Enin.

Jlnst 3abe3meueHHs HOPMOBAHOI OCBITJICHOCTI MPUMIMIEHHS Enj, KUIBKICTB
JamMI TOBMHHA JAOPIBHIOBATH:

N = (EminK3SZI(FHn)’ (24)

8. 3a po3paxoBaHMM 3HAYEHHSIM CBITJIOBOTO MOTOKY F Ta Hampyru mepexi
BUOMpAETHCS HAMOMMKYA CTaHJIApTHA JIaMIa, MOTIK SKOi HEe TMOBHMHEH BIAPI3HATHUCS
Bia F Oinbine Hix Big minyc 10 g0 mroc 20%.Y pasi HeMOXIUBOCTI BUOOPY 3 TAKUM
HAOJIMKEHHSIM KOpUTY€eThCs 3HaueHHs N.

JJi1 BUMIPIOBaHHSI OCBITJIEHOCTI BUKOPUCTOBYIOTHCS CHEILialibHI IPUIaau, Kl
HA3MBAIOTHCS JIIOKCMeTpaMu. BoHu MaroTh (HOTOAETEKTOp, KWW 3AATHUN BUMIPSTU
KUIBKICTh CBITJIA, IO IaJla€ HAa HBOrO, 1 TMEPETBOPIOE II€ 3HAYEHHS B OJUHMII
OCBITJIGHOCT1 — JIFOKCH. BUIBIITICTE JIFOKCMETPIB € IEPEHOCHUMHU MPUIIAIaMHU.

KoHcTpyKIlis JrOKCMETpa MOKE BapilOBaTHCS B 3alIeKHOCTI BiJ MOJENl Ta
BUPOOHMKA, aJie OCHOBHI KOMITOHEHTH JIFOKCMETPa BKIIFOUAIOTh HACTYITHE:

1. ®oronerexrop: Lle OCHOBHMIA CEHCOP, KU MPUWMAE CBITJIO Ta IEPETBOPIOE
HWoro Ha enekTpuuHUil curHai. doronerekTop 3a3BUYANM MICTUTH (DOTOUYTIUBUI

npuiiMay, sIKUi pearye Ha CBITJIO.
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2. Onrnyna cucrema: OnTUYHA CUCTEMA CKJIAIAE€ThHCI 3 00'€KTHBA a00 JIH3H,
sKa 30upae CBITJIO Ta CIPSAMOBYE ioro Ha ¢otomerekTop. Ll cucrema moxe Matu
buTbTpU 200 1HIIT ONTUYHI €JIEMEHTH JIJIsl TOKPAILIEHHS TOYHOCTI BUMIPIOBAHb.

3. Enextponika Ta BimoOpakeHHs: JIIOKCMETp TakoK MICTUTh €IEKTPOHIKY AJIs
00poOKHU curHally Bif (JOTOAETEKTOPA Ta BUBEICHHS Pe3ybTaTiB BUMIpIOBaHb. [leski
MOJIEI MOKYTh MaTH U(PPOBUHN JUCIIIEH SIS B1IOOpaKEHHS OCBITJIICHOCTI Y JIFOKCax
a00 1HIIKUX OJMHHIISIX BUMIPIOBAHHS.

4. Kopnyc: Kopmyc mrokcMeTpa MpU3HAYCHUW IS 3aXUCTY BHYTPINITHIX
KOMIIOHEHTIB BiJ 30BHILIIHHOTO BIUIUBY 1 7S 3a0€3MeUeHHS 3pyYHOTO BUKOPUCTAHHS
npuctporo. Kopmyc Moxxe MaTi KHOTIKH a00 iHTepdeiic s KepyBaHHS MPUIIATI0M.

5. Kupnenus: binbIIICTE JTIOKCMETPIB MpaIOIOTh BiJI OaTapeiiok abo
aKyMmyJsTopiB. Jlesiki MozeN MOXXYTh MaTH MOXJIUBICTh MIJKIIOYEHHS A0 JHKepena
KUBJICHHS uepe3 Kabeb.

6. KaniOpyBaHHs: [[esKi JIIOKCMETPU MOXKYTh MaTH MOKJIUBICTh KajlOpyBaHHS
TUTs1 3a0€3MeUeHHS TOYHUX BUMIPIOBAHb.

7. 3axucHi KoxXyxu. Jlesski MOJeil JIOKCMETPIB MOXKYTh MaTH 3aXUCHI KOXKYXH
abo (inpTpu AN 3axucTy (HOTOAETEKTOpa BiA BIUIMBY CBITJIA 3 IHIIUX JKEpEN Mij
9yac BUMIPIOBaHb.

JlrokcMeTpu JIOCTYNHI B PI3HUX KOHQITypalisiXx 1 MOXYTb BHUMIPIOBATH
OCBITJICHICTD Y PI3HHX OJMHMIISIX, TAKUX 5K JIFOKCH (1K), kKaHmem (K1), GyT-KaHIenu
(fc) Tomo. BoHu mMpOKO BUKOPHCTOBYIOTHCS ISl BAMIPIOBAHHS PiBHS OCBITJICHOCTI
B Oyab-sIKuX cdepax, BiJ MPOEKTYBaHHS OCBITJICHHS B Oy IIBJISIX 10 KOHTPOJIIO SIKOCTI

OCBITJICHHS HA pOOOYUX MICISX Ta BYJTUYHUX OCBITIIOBAIBHUX CUCTEMAX.

Onuc od0J1agHaAHHA
B naniit naboparopiif poGoTi BUKOPUCTOBY€EThCs Jtokemerp FLUS MT-912
(puc. 2.1).
Texniuni xapaktepuctuku JokcMerpy FLUSMT-912 naBeneni B Tabu. 2.2.
Pooboma 3 nroxcmempom FLUSMT-912
Onuc eaeMeHTIB KOPMYyCYy 1 PIIKOKPUCTATIYHOTO eKpaHy Jrokemerpy FLUS

MT-912Ta ix ¢yHKIIIOHATIbHE TPU3HAUEHHS TTOKa3aHO Ha puc. 2.2.
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Puc. 2.1.3oBHimHi# Bursag mokecmetpy FLUSMT-912

Tabnuis 2.2.OCHOBHI TeXHIYHI XapaKTepUCTUKHU JrokcMeTpy FLUSMT-912

Jiana3on BumiptoBanHs ocBiTiaeHocti | 0-20000Q7Tk

Jianazon BumiproBanHs temiepatypu | -20°C~+70°C

CrniexTpanabHa 4YyTIUBICTh Binnoginae q10/1cCbKOMY OKY

TounicTs BUMiproBanHs ocBiTieHocti | +3 % (<10,000 Lux), +4 % (>10,000 Luy

TounicTh BuMiproBanHs Temmneparypu | £1,5°C

doroaion BOynoBanwmii, 31 cieKTpajabHUM (PiIBTPOM

ﬁm uﬁxm.

®—BHEB

Kiux —

+ddod

2 B
1. 3navok yrpumanns (HOLD)
3 2. 3Ha40K aBTOMATHYHOTO
4 g 7 BUMKHCHHS
& 3. [loka3u TemmepaTypu

4. TTokasu OCBITIIEHOCT1

5. 3Ha4YOK OJMHUIIb BUMIPIOBaHHS
1. doroaeTexTop

> pi . . . OCBITJIEHOCTI
e 6. 3Ha4OK OJTMHUIIb BUMIPIOBaHHS
3. Kuomnka yrpumanus (HOLD)
' TEeMIEepaTypu
4. KHormka BBIMKHEHHA/BUMKHEHHS KUBJICHHS 7. e MEKaANis HHZHEOLO 3Py
5. Knonka MAX/MIN 62'1Tape'1'
6. Kuonxa Fe/Lux 8. 3ravox MAX/MIN
7. barapeiiauii BiaCiK 6)

8. Tabimuka

a)
Puc. 2.2.Enementu mokcmerpy FLUSMT-912:

a) KOpITyCy MpHIIaay; 0) piAKOKPUCTATIYHOTO TUCILICIO
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Texnixa nposedenHs GUMIPIOBAHb OCBIMIEHOC

[Topsmox poOOTH 3 JIOKCMETPOM HACTYMHHI: BCTAaHOBUTH JIIOKCMETP Ha
MOBEPXHIO, OCBITJICHICTh SIKOi BHUMIPIOETbCS. BIAKPUTH 3aXUCHY  KPHIIKY
CBITJIOUYT/IMBOTO elleMeHTy. Voro miommna o60B'13K0B0 OBUHHA GYTH TapajeibHa
OCBITJIIOBaHIM JKepenoM cBiTia moBepxHi. Ilicis 1mporo 3HIMAarOThCS TOKa3u 3
nudpoBoro aucres, Mo 1 Oyae OCBITJICHICTh MOBEPXHI Yy BIAMOBIAHUX OJUHHIIX
BUMIpIoBaHHA. [Ipy 1bOMy HEOOXITHO CIIAKYBATH 3a TUM, 100 Ha CBITIOUYTJIMBUMA
€JIEMEHT MpWIaly HE IMajana TiHb, 1HAKIIE L€ BHECE NOXUMOKY B pe3ylbTaTu
BUMIPIOBAaHHSA. 3a pe3yibTaTaMy MPOBEACHUX BUMIPIOBaHb OCBITJICHOCTI Ha MiACTaBl
iX MOPIBHSAHB 3 HOPMATUBHUM 3HAUEHHSM, pOOUTHCS BHUCHOBOK, YH € OCBITJIICHICTD
poOOUNX MOBEPXOHB JAHOTO MPUMIILIEHHS 1OCTATHHOIO.

Inempyxyia 3 excnunyamayii irokemempy FLUSMT-912

1. Buukxannsleumuxanns ocuénenns. HATHCHITH «| ¢ | » IS BMHKaHHSA a0o
BUMHKAHHS Tipwiany. [lincBidyBaHHS €KpaHy 3arOpUThCS, SIK TUIBKH BKIFOUUTHCS
TIPHITAI.

2. VYmpumanua Oanux. B peXuMiI BUMIPIOBaHb HATHUCHITH <<‘t:iuowi]ﬁﬁ», Ha
PIIKOKpHUCTAIIYHOMY JHCIUIET 3’ sBUThC 3HauoK «HOLD», axuii mokasye Ha Te, 1110
naHi 3a01okoBaHo. 1100 3HSITH yTprMaHHS JaHUX, 3HOBY HATUCHITH IO KHOTIKY.

3. MAX/MIN: B pexumi BUMIpIOBaHb HATHCHITH \.&"A’i ». Ha
PIIKOKpUCTATIYHOMY AuCIIei 3’ aBUThCS 3HA4OK «MAX», 3axorieHe MaKCUMajbHe

3HayeHHs Oyne BimoOpakatucs Ha aucruiei. [loBTOpHEe HaTHUCKaHHS TpU3BEAE 10

nosiu 3Hauka «MIN», a miHIManpHe 3axorUieHe 3HA4YeHHS Oyae BimoOpakeHe Ha

mucriei. HatucHiTs 1 yrpumyiite « ([ #% [1», npuiajx Buiife 3 peXXuMy BHMipIOBaHb
MAX/MIN 1 noBepHEThCS 10 3BUYAHOIO PEKUMY BUMIPIOBAHb.
4. 3mina oOunuyb BUMIPIOBAHHS OCGIMIEHOCHI. TIPU BKIIOYECHOMY MpuUiajl

. r\ . . .
HATUCHITH « », 00 3MIHUTH OJWHHMIII BUMIipIOBaHb (PK/ITIOKC.
5. 3mina oounuys eumiprosanHs memnepamypu. TPU BUMKHEHOMY MpPUIIAIi

HATHCHITh 1 YTPUMYHTE «[ wow | >, OIHOYACHO HATUCHITH «| O '», MO0 BKIIOYUTH
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npuiaf. [lpu iboMy OJIMHMII BUMIPIOBaHHS TeMIEpaTypyu MOXKYTh OyTH 3MiHeH1 3 °C

Ha °F a0o HaBmaku.
6. Beimxnennsleumxnenns Gyukyii asmomamuyHo20 UMKHEHHs. npuiady: pu

BUMKHEHOMY IpHJIaJl HATHCHITH 1 yTpUMYyMHTe <<», OJJTHOYAaCHO HAaTUCHITH
« @ ' », mo6 BriIrounTd npmwiai. IIpn 1npoMy 3HaYOK aBTOMATUYHOTO BHMKHCHHS
« () » sHUKHE 3 eKpaHy TPWIATy, IO O3HAuYaTUME — (YHKIA aBTOMATHYHOTO
BUMKHEHHs BinkarodeHa. Tenep npuiaj Moxke OyTH BUMKHEHHH TUIBKM BPYYHY
HATUCKAHHAM KHOIIKM BUMKHEHHS JKHBJICHHA « & '». (DYHKIIs aBTOMAaTHYHOTO

BUMKHEHHSI JJ03BOJISIE BAMKHYTH Mpuiiaj 4yepe3 15 xB. 0e311sIbHOCTI.

Xix poooru

1. IlpoBecTn 30BHIIIHIM OIJISA] E€IEMEHTIB CUCTEMH OCBITICHHS (KiUTBKICTh
JIaMII, X THII Ta MOTYXHICTh, KIIBKICTh MPAIIOIOYUX JTAMII).

2. [IpoBecTr BUMIpIOBaHHS OCBITICHOCT! y MPUMILIECHHIX Ha PI3HUX BIACTAHSIX
BiJl CBITJIOBUX MPOPI3iB!

— PiBHS IPUPOIHBOT OCBITIIEHOCT] Ha pOOOYHX MOBEPXHSX, MPoxoaax (4 TOUKH
BUMIDY);

— PpIBHS 3arajibHOI OCBITJIEHOCTI (IIPUPOAHBOI + IITY4HOI) HAa POOOYHX
HOBEPXHSX, POX0ax (4 Touku BUMIpY).

3. BusHaunTu HOpMOBaHMI PiBEHBb OCBITIECHOCTI HA pOOOUYiil MOBEPXHI.

4. PospaxyBartu 3HaueHHs KI1O. [TopiBHsATH pakTHUHMI PIBEHh OCBITIEHOCTI 3
HOPMAaTHUBHUM.

5. PesynbTaTu BUMiproBaHb, HOPMH 1 PO3pPaxXyHKH 3aHECTH A0 TabJ. 2.3.

Tabnuis 2.3.Pe3ynbTaT BUMIpIOBaHHS OCBITJIICHOCTI JIIOKCMETPOM
BenuunHa oCBITIEHOCTI NPUMIIIECHB, JIK

Touka BUMIpIOBaHHS
1 2 3 4 =
g | B
[MpuMmilieHHs | « = = = 5 0
prMIIH T s T s T T | = 2 Sl =H
H| = | T X | T X | H 5 B S
S| A S| A S| A4 S| & D:‘EE
S 2O 2O E|2Q E=Q5E A
o BlIE|l & 8IE|l & 8IE &5 E 2 5o 3
Flold E| o/ EloME ||/ ~|O alf 5
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3micT 3BiTY
1. TutynbpHA CTOPIHKA.
2. Merta po6ortu.
3. KopoTki TeopeTuyHi BiIOMOCTI.
4. Tabnuug 3 eKCcriepuMEHTATbHUMH Ta O0UMCIEHUMH TaHUMHU.
5. AHani3 OTpUMaHUX Pe3yibTaTiB.

6. BucHOBKHU.

KoHnTpo/bHi nuTaHHSA

1. 1o Take OCBIT/IIOBaJIbHA YCTAHOBKA, 3 IKMX €JIEMEHTIB BOHA CKJIAJIA€ThCS?

2. 111o Take «koe]ilieHT TPUPOIHOI OCBITICHOCTI» Ta HABEAITh (HOPMYITY s
Horo oOYuCIeHHS.

3. IlepepaxyiiTe OCHOBHI BHJM JKEpEJ IITYYHOTO OCBITJIICHHS Ta BKaXITh iX
nepeBary 1 HeIOMIKH.

4. TlepepaxyiTe METOIM BUKOHAHHSI CBITJIOTEXHIYHUX PO3PAXYHKIB.

5.3a I0mOMOrol0 SIKUX MPUJIaAiB MOXHA BHUMIPIOBATH CTYIIHB OCBITJIEHOCTI
MPUMITIICHHS ?

6. lkoMy JOKyMEHTy TIOBHHEH BIJNOBIAaTH CTyMHiHb OCBITJICHHS B
MPUMIIIICHH1?

7. 3anponoHyiTe 3aX0A1 €Hepro30epe’KeHHs B OCBITIIOBAILHUX YCTAHOBKAX.
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JlaGopaTopHna poboTa Ne 3.

MoHITOpPHHI mapaMeTpiB MiKPOKJIIMATY NPUMillleHb

Mera: nociiaKeHHs MPOLECiB 3MIHHM MapaMeTPiB MIKPOKIIMATy MPUMIIICHHS

y yaci.

KopoTtki TeopeTn4Hi BizoMmocTi

MikpokimiMaT NpUMIILIEHHS — 1€ CTaH Ta MapaMeTpy HABKOJMIITHHOTO MOBITPS
B KOHKPETHOMY MPUMIIIEHHI, TaKi SK TeMmIlepaTypa, BOJIOTICTh, MIBHUAKICTb PYyXy
MOBITPS, AKICTh MOBITPS, PIBEHb OCBITJICHOCTI Ta 1HIII (I3UYHI Ta XIMIYHI TapaMeTpH,
AK1 BIUTUBAIOTh HA KOMQOPT, 370pOB'Ss Ta €(EeKTUBHICTh NepeOyBaHHS JIOAEH Yy
[IbOMY TTPUMIILICHHI.

OCHOBHI KOMITOHEHTH MIKPOKJIIMATy MPUMIIIEHHS BKIIIOYAIOTh!

1. Temnepatypa: Lle BuMiproBaHHS TEMJIOBOTO CTaHy MOBITPS y MPUMIIIECHHI.

2. Bonoricte: Bosoricte moOBITpsS MOKa3ye, CKUIbBKM BOJOTH MICTUTHCS B
noBiTpi. HegocTtaTHs BOJIOTICTh MOYKE MPU3BECTH IO CYXOCTI Ta TUCKOM(OPTY, B TOM
qac sSK HaJMIpHa BOJIOTICTh MOXKE CIPHUATH PO3BUTKY TUTICHSBH Ta THIIUX MPOOJIEM.

3. llIBunkicts pyxy noBiTps: Lle BUMIpIOEThCSA K MIBUIKICTH MMOTOKY MOBITPS B
npuminieHHl. BiamoBigauii oOMiH TOBITPS MOXE IMOKPAIIUTH SKICTh TOBITPS Ta
KOM{QOpT.

4. Sxicte mnoBITps: BusnHauaerscs piBHEM 3a0pyIHEHHS TMOBITPS B
npuMimieHdl. Ile MoxyThb OyTH XiMiUuHI PEYOBUHHU, BHUIApU B MeEOJIB Yu
OyIiBeNbHUX MaTepianiB, OakTepii, TpUOKM 1 Take iHIIE. SKIIO SKICTH MOBITPS
HU3bKa, [1€ MOKE HETaTUBHO BIUIMBATH Ha 3710POB'S JTIOJCH.

5. OcsiTnenictb: OCBITIEHICTh BH3HAYa€, SK SCKPAaBO Ta OJHOPIIHO
OCBITJTIOETHCS TPUMITIICHHS.

BinxunenHns mnapaMeTpiB MIKpPOKJIIMaTy B MPHUMIIIEHH] BiJ HOPMAalbHUX
(HopMaTHBHHMX a00 TpaHMYHHUX) 3HAYCHb MOXKE HETAaTHMBHO BILUIMBATH Ha 3JI0POB'S Ta
koMpopT moauHU. HeratuBHI HaAcHigKU BIAXWJICHHS MNapaMeTpiB MIKPOKIIMATy

IPUMIIIEHHS! MOXKYTh OYTH HaCTYITHUMMU:
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1. Juckombopt i ctpec: HaamipHa temmepaTypa (SK BHCOKa, TaK 1 HHM3bKa),
HU3bKa BOJIOTICTh TMOBITPS ab0 HaAMIpHA BOJIOTICTh, a TaKOX HEIOCTATHSA
OCBITJICHICTh MOXYTh MPHU3BOAUTU A0 AUCKOM(OPTY 1 CTpecy y TOAeH, Mo MOXe
BIUIMBATH Ha iXHIO poO0YY IPOAYKTUBHICTH Ta 3araIbHUN HACTPIH.

2. 3abpynnene moBiTps: Hu3bka sSKICTh TOBITPS, MO MICTUTH IIIKIIJINBI
PEUYOBMHHM, TaKl SK XIMI4HI BUIApU 3 OyAiBEIbHMX MartepiayiB abo OakTepii, MOXe
COpUATA BUHUKHEHHIO pPI3HHX 3aXBOPIOBaHb, TaKUX SK aleprii, pecmipaTopHi
3aXBOPIOBAHHS Ta TOCTPI1 peakilli Ha 3a0pyIHEHHS MOBITPA.

3. IoripuenHs: mpoayKTuBHOCTI: He3anoBiabHMI MIKpOKIIMAT MOKE 3HU3UTH
OPOAYKTUBHICTH Mpalll Ta 3JaTHICTh 0 KOHIEHTpalii yBaru. Benuka temneparypHa
a00 BOJIOTICHA HEPIBHICTh MOYKE€ BIUIUBATH HA €(PEKTUBHICTh POOOTH.

4. BnuB Ha 310poB'a: [eski mapameTpu MIKpOKJIIMaTy, Taki SIK TeMIeparypa
Ta BOJOTICTh, MOXYTh BIUIUBaTH Ha (izuuHe 310poB's. Hampukian, HagMmipHa
TEMIEpaTypa MOXE CHOPHUATH TEperpiBaHHIO Ta TEIIOBUM yAapoM, a HHU3bKa
BOJIOTICTh MOK€ CIIPUSITH OCYUICHHIO IIKIPU Ta TUXAIbHUX HUISXIB.

5. IloripmenHs sikocTi cHy: HecnpusTinuBi yMOBHM MIKPOKJIIMATy, Takl SIK
HU3bKa TeMIiepatrypa abo IIyM, MOXYTh 3aBa)KaTH AKOCTI CHY, II0 MOXE MPU3BECTH
710 BTOMH Ta CHY Ha poO0YOMY MiCIIi.

6. [IloripmieHHs 3arajmpHOro camomnouyTTsa: HemocratHii mgocTynm 10
IPUPOJIHOTO CBITJIa Ta HENOCTaTHS OCBITJIICHICTh MOXXYTh BIUIMBAaTH Ha 3arajibHe
CaMOTIOYYTTS 1 IICUXOJIOTIYHUI CTaH JIFOIMHHU.

3 orjsay Ha I MOXJIMBI HACHIAKH, BaXJIMBO 3a0e3MedyBaTH ONTHUMAaJbHI
YMOBH MIKPOKJIIMATy B MPHUMIIIEHHAX, JOTPUMYIOUUCh HOPMATUBIB 1 BUMOT IIOJIO
TeMIepaTypH, BOJIOTOCTi, OCBITJIEHOCTI Ta SIKOCTI MoBiTps. Lle crnpusie 30epexeHHI0
3I0pOB'st Ta KOM(OPTY MPaLiBHUKIB Ta MEIIKAHIIIB IPUMIIICHb.

MikpokIiMaT NpUMIIIeHb 3aJeKUTh Bl 0aratbox (hakTopiB, K1 BIULIUBAIOTH Ha
TeMIepaTypy, BOJIOTICTh, OCBITJICHICTh Ta 1HII NapaMeTpy ycepeauHl MPUMIIICHHS.
OcHOBHI (pakTOpH, 110 BU3HAYAIOTH MIKPOKJIIMAT MPUMIIIEHb, BKIIIOYAIOTh!

1. 3oBHIINIHI yMOBHU: TeMmIepaTypa IOBITpsl, BOJIOTICTh 1 IIBHJKICTH BITPY
HABKOJIO OyniBiii. 30BHIIIHI YMOBH MOXYTh BIUIMBaTH Ha TEIJIOOOMIH 4yepe3 CTIHH,

JaX Ta BIKHA MTPUMIIIICHHS.
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2. BuyTpiniHi HaBaHTa)XXEHHS: TEIUIOB1 BUIIPOMIHIOBAHHS Ta BUJIAJICHHS Terlia
Bil OOJNagHAHHS, ENEKTPUYHMX MPWIAIIB, JOJAEeH 1 OCBITICHHSA. BHyTpimmHi
HABAHTAXKEHHSA MOXYTb I1IBUILYBATU TEMIIEPATypy yCepearuHi TPUMIIICHHS.

3. OcHamieHHS Ta CHUCTEMHU YIPaBIIHHS. HasBHICTh CHUCTEM OIAJCHHS,
KOHJUITIOHYBaHHSI TIOBITPSl, BEHTWJIAIII Ta IHIIMX CHUCTEM, SKI BIUIMBAIOTh Ha
TeMrepaTrypy 1 BoJIOricTb. HasiBHICTB TepMOCTaTiB 1 CHUCTEM YIIPaBIIHHSI TaKOX
BaXJIMBA JIS PETYJIIOBAaHHS MIKPOKIIIMATY.

4. BeHTWIsAIiA: TpUpOJHA Ta IITyYHA BEHTHJIALIS, SKa BIUIUBAaE Ha OOMIH
MOBITPS Ta PIBEHb CBIXKOCTI MOBITPS Y IPUMILIEHHI.

5. CoHsiuHe BUITPOMIHIOBAHHS: OpI€HTALliA Ta PO3MILICHHS BIKOH 1 BITPaXiB,
K1 MOXYTb BU3HAUaTH KIJIbKICTh COHSIYHOIO CBITJIA, SIKE MPOHUKAE B MPUMIIICHHS,
Ta TETUIOB1 HABAHTAXXKCHHS B1J] COHSIYHOTO BUIPOMIHIOBAHHS.

6. Konctpykiis OyaiBimi: maTepiaad CTiH, Jaxy, MJIOTH Ta BIKOH, SKi
BILUIMBAIOTH HA TEIJIONepeaady yepe3 000JOHKHU Oy/IiBIIi.

7. [TapameTpu m10/€il: KUTBKICTD 1 aKTUBHICTD JIFOJIEH y IPUMIIIEHH], OCKIJIbKU
JIFOOA BUAAIOTh TEIUIO 1 BOJIOTICTh.

KepyBanHs MIKpOKIIMATOM TMPUMIIIEHb MOXE 3/A1MCHIOBAaTHCS dYepes
BUKOPUCTAHHS PI3HUX CUCTEM Ta MiAXO/IB!

1. OnaneHHs Ta KOHIUIIFOBAHHS TTOBITPS.

2. BeHTHiAis moBiTpS.

3. KonTposb Bosiorocti (OCYyIIEHHS 1 3BOJIOXKCHHS).

4. OCBITIICHHS.

5. KoHtpouib 3a mrymom.

JInss  MOHITOPUHTY  THapaMeTpiB  MIKpOKJIIMATy  IPUMIIIEHh  MOXKHA
BUKOPHCTOBYBATH P13HI METOAM Ta MPUJIA/IH.

1. JlaTynku MiKpOKJIIMATY:

Jatuuku TtemmepaTypu, Bojorocti, piBags CO, (miokcuay ByrJeLo),
MIBUAKOCTI TOBITPS 1 IHIIMX MapaMeTpiB MIKPOKIIMATy MOXYTh OyTH BCTaHOBJICHI B
npuMillieHH1. BoHU Ha/1al0Th B peabHOMY Yaci iHpopMarlito npo cTaH MIKpOKJIiMary.

2. CucteMu aBTOMaTU30BaHOTO KEPYyBaHHS:
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CyuacHi CHUCTEeMH aBTOMATH30BAHOTO KEPYBaHHsS MIKpPOKIiMaTOM (HaNpUKIIa,
CHUCTeMH "pO3yMHOTO OyIWHKY") MOXYTh HAIaBaTH MOXIUBICTH MOHITOPHHTY
napaMeTpiB MiKpOKJIIMaTy Ta aBTOMAaTUYHO PETYJIOBATU OMAJICHHS, KOHIUIIFOBaHHS
MOBITPS, BEHTHIIALIIO, OCBITJICHHS Ta 1HII TapaMeTpHu.

3. MoOinbH1 10AaTKH Ta TPOrpaMHe 3a0e3MeYeHHS

IcayroTh MOOIIBHI JIOJATKM Ta TMporpaMHe 3a0e3MeueHHs, SKI MOXYTh
HiIKIII0YaTHCS O JaT4ukiB MikpokimiMaty depe3 Bluetooth abo Iateprer. Bonm
J03BOJISIIOTh KOPUCTYyBauaM MOHITOPUTH TapaMeTpy MIKpOKIIMaTy 3a JOMOMOTO0
cMapTdhoHiIB a00 KOMIT TOTEPIB.

4. Peectpartiis qaHux:

[TapameTpu MiKkpoKIiMaTy MOXHA PEECTpyBaTH 1 30epiraTd B CHEIllaJbHUX
KypHanax abo eTeKTPOHHUX CHCTeMax ISl MOJANIbIIOTO X aHasi3y.

MOHITOPUHT mapaMeTpiB MIKPOKJIIMATY BaXJIWUBUN g 3a0€3MEUeHHS
KOM$OopTy Ta O€3MEeKH KOPUCTYBadiB MPHUMIIIEHb, a TAKOX JJIA ONTUMI3aIli BUTpaT
Ha OMNAaJeHHs, KOHAMIIIOBAHHS TOBITPSA Ta IHIIMX CHUCTEM. BiH 103BOJsIE BUacHO
pearyBaTu Ha 3MIHM Ta BJOCKOHAJIOBATH SKICTh MOBITPS 1 KOMPOPT y IPUMIIIEHHSIX.

B Vkpaini MIKpoKkigiMaT NPHUMIMIEHb PETryNIOETbCS HU3KOI HOPMATHUBHUX
JOKYMEHTIB B SIKHX BCTAHOBJIOIOTbCS BHMOTH JI0 MapaMeTpiB MIKPOKIIMATy
MPUMIILICHHS:

—Temneparypu: JIBH  B.2.5-67:2013 Onanennds, BEHTWAIIA  Ta
koHuiionyBanus, JICH 3.3.6.042-99CanitapHi HOpMU MIKPOKJIIMATy BUPOOHUUUX
PUMIIICHB,

— Bosorocri: JIBH B.2.5-67:2013 Ormanenns, BEHTHJIALS Ta
koHuiionyBanus, JICH 3.3.6.042-99CanitapHi HOpMU MIKPOKJIIMATy BUPOOHUUUX
PUMIIICHB,

— Ocsitnenns: JIbH B.2.5-28:2018Ipupoane 1 mTy4yHe OCBITICHHS,

— [IBuakocti pyxy mnositps: JABH B.2.5-67:20130mnanenss, BEHTUIALIS Ta
kouaunionyBanss, JICH 3.3.6.042-99CaniTapHi HOpMU MIKPOKIIMATY BUPOOHHUYUX
MPUMIILICHb.

B naniii nabopaTopHiii poOOTI MPOBOIUTHECS JOCHIIKEHHS 3MiHU MapaMmeTpiB

MIKpOKJIIMATy MPUMIILIEHHS TaKUX, K TEMIIEPATypa Ta BOJIOTICTb.
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Onuc od0J1agHAHHA
B naniii nabopaTopHiii poOOTI BUKOPUCTOBYETHCS PEECTPATOPU TEMIIEPATypH
ta BostorocTi UT330Ci HT-160 puc. 3.1).1x TexHiyHi XapakTepHCTUKK HAaBEEH B

Tabma. 3.2.

LINI=T yr3soc

1)
Humidity/Temperature/ i i !] i a)
Pressure Datalogger  jpg7 |\ /) | f

6)

Puc. 3.1.30BHiIHIN BUTJISAT pEECTPATOPIB TEMIIEPATYPH Ta BOJOTOCTI:
a) UT330C;6) HT-160

Ta6muis 3.2.OCHOBHI TEXHIYHI XapaKTEePUCTUKU PEECTPATOPIB TEMIIEPATYPH Ta

poJiorocti UT330Ci HT-160

IToxa3uuk UT330C HT-160
- Temneparypa: -40 + 80 °C; Temneparypa: -40 + 105 °C
BUMipIOBaHD Bonoricts: 0 = 100%; Bounoricte: O + 100%;

Atmocdepuuii Tuck: 750 + 110G 1a;
: Temneparypa: 0,1 °C; Temneparypa: 0,1 °C;
fgjf;?;’;a Boioricts: 0,1 %; Boioricts: 0,1 %;
Atmochepnuit Tuck: 0,1rlla;
Temnepatypa: +0,5 °C; Temnepatypa: +1,0 °C;
[ToxuOxka Bounoricts: £3%:; Bomnoricte: +3%:;
Atmochepnuit Tuck: +3 rlla;
36epexenns |0 - 60000 0 - 21000

Poboma 3i cneyianizosanum npoepamnum 3abesnevennsam UT330ABC

3amycTiTh mporpamHe 3a0e3meueHHs: MeHio «Ilyck» — VYci mporpamun —
UT330ABC.

Bxirouite mpuctpii mepen #oro migkimrodeHHsMm g0 USB4aTepdeticy

KoMI 1oTepa. BikHO 1HTepdeiicy Mae BUTIISAT HAaBEACHU Ha puc. 3.2.
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Puc. 3.2.Bikuno nporpamu UT330ABC.

Onuc MeH1o:
MeHro IlyHKT MEHIO [Ipu3HaueHHs
File(F) Open Bigkpwuiite maHi sxypHay
Save 30epexiTh MOTOYHI AaHI )KypHAITY

Export data

ExcnopryBatu aiin crnucky pgaHux y (aitn
dbopmaty CSVabo TXT

Save to Bmp 30epertu y ¢aiin popmaty Bmp

Print [psimuii gpyKy

Print preview [Tonepenniii mepernsan ist APyKy

Print Setup HanarryBanus apyky

Restory  factory OOnamgnanHs IS BIiJHOBIIEHHS  3aBOJCBKHX

setting HaJaIlTyBaHb, 1aHl He OyIyTh BTpadyeHi

Quit 3aKpuTH NporpamMHe 3a0e3MneueHHs
Communication(C)| connection [TigkIIr04YeHHS TPUCTPOIB

DisConnection

Big'ennaiite migkaOueHUW NPUCTPIHA, BUMKHITH
IPUCTPIN

Setup HanamryBanHs mapamMeTpiB IpUCTPOIO
DownLoad 3aBaHTa)XUTH JIaH1 B KOMIT IOTepHE 00J1aIHaHHS
Delete Bunanutu nani oOiagHaHHs
View(V) File list Iepernsa cnucky aepena (aiiiB
Data list IepernsHyTH TOKIaHHIA CIIMCOK JaHUX
Filter data ®insTp HaHUX
Original Image Macmrab 306paxxenns 100%
Lanauage Bubepitsb MOBY: CIpoIIeHa KHUTalChKa,
TpaaulliiiHa KUTalChbKa, aHTIIHChKa
InterFace Bubepite mporpamue 3abesmeuenns Operator
Face
About(A) About [TepeBipTe Bepcito MporpaMHOro 3abe3reyeHHs Ta
PO3BHUTOK iHpOpMarii
Help [Mepernsuytu daiia 10BiaKH

37




L

. Ha magenl
nection

Jliist po6oTH 3 IPUCTPOEM HEOOX1THO HATUCHYTH KHOIIKY -

1HCTPYMEHTIB.
JUis 3aBaHTaXEHHs JaHUX BUMIPIOBaHb 3 MPUCTPOI0 HEOOX1IHO HATUCHYTHU
Down

KHOTIKY Ha TaHeJl 1IHCTPYMEHTIB, a JIJIsl iX BUJIaJICHHSI

Delete

Jlis BiAKpUBAaHHS BIKHA HaJaIITyBaHHS MPUCTPOI0 HEOOXITHO HATHUCHYTHU

T

KHOMKY .  Ha NaHell IHCTPYMEHTIB (aKTHBHA JIUIIE TPY ITiIKIFOYEHI TPUCTPOIO).

Ilpn HaTHCKaHHA KHONKU 9 readinfo BIIOYBA€TbCS 3YMTYBAaHHS HaJlalUTyBaHb

OPUCTPOIO, a TMpPU HATUCKaHHI V sycinfa 1X 3alUCYBaHHS Yy TpuUCTpid. B modmi

«Sampling intervalBcToHOBIIOETHCS Yac MiXK BUMIPIOBAaHHSIMH B CEKYH/IaX.
binbm peranpHO 3 pob6oToro B nporpami UT330ABCmoxHa 03HAHOMUTHCS B
daiim nosigku (About(A) — Help).
Poboma 3i cneyianizosanum npoepamuum 3abesnevennsm HT Communication Tool
3amycTiTh nporpamue 3abesnedeHns: MeHio «llyck» — Yci nporpamu — HT
Tool - HT Communication Tool.

Bikno iHTepdeticy mae BUTISI HaBeaeHUH Ha puc. 3.3.

'f% Communication — HT Communication Tool m X
: File Communication View Help

&

Communication

= | @

i) Communication

Interval:

| Setting Parameters Content

&

Data View
&

Help

| Address

| Serial Murnber

| Test Mame

| Setting Tirme

| Total Records

| Record Intersal

| Work LED
Immediatelhdanual

| Ternperature &larm

| Hurnidity Alarmm

| Alarm Mode

| Record Parameters
| Address

| Serial Mumber

| TestMame

| Setting Time

| Total Records

| Record Intersal

| Wark LED

| Irmmnediatelfanual
| Temperature Alarm
| Humidity Alarm

| &larm hode

| Start Time

| Test Records

| s TEMP &larm

| I HURI Alarrn

Content

Ready

i No device

CAP|NUM|SCRL| .:

Puc. 3.3.Bikno mporpamu HT Communication Tool.
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[ls mporpama B OCHOBHOMY Mae Tpu GyHKIII nepersisiay: Communication, Data

View 1 Help. HaTucHiTh enemeHTH B JiBIA 4acTHHI MaHeN (PYHKINN, TEpEeHaiTh 10

BIJIMOBITHOTO TIEPETJISIY.

Menro «Communication»

Communication |View I

Disconnect

Bead Parameters
] #  Set Parameters
H SetTime

@ Data Download

1. ConnectlIlicns niaxmoyenns npuctporo 10 USB HatucHiTh neit
NYHKT MEHIO, TpOorpaMHe 3a0e3MeUeHHs] MiIKIIOYUTBCS 110
peectparopa.

2. Disconnect: Hartuchith 1eli NyHKT MEHIO a0Ou mepepBaTu
3’ eqnannsa Mixk [1K Ta peectpatopom.

3. Read Parameters:3unuraiite mnapamerpu
peecTparopa Ta BijoOpa3iTh iX y CHUCKY HEPETIsTy.
4. Set ParameterddanamryBanus mapaMmeTpiB 300py HaHUX s
peectparopy.

5. Set TimePeecrparop He Mae MIKPOCXEMHU TOJUHHKKA, JIJISI HHOTO
NMOTPiOHO BCTAHOBUTHU Yac KOMII FOTepa.

6. Data Download: 3aBaHTaxkeHHS JIaHHUX 3 peeCTparopa Ha
KOMIT FOTeP JUIs X 30€peeHHS Ta MPETIIsAILY.

HaJIallITYyBaHHS

[Ticas migkIroYeHHs peecTparopa iHTepdeic mporpamMu Oyne BUTISAATH TaK,

K TOKa3aHo Ha puc. 3.4.11pu 1boMy BiH NOYMHAE BUMIPIOBaHHS Y peajbHOMY 4Yacl,

a mporpamHe 3a0e3meueHHs MOCTIHHO OHOBIOe auciuiel PK-expany cumymsiii

3J11BA.

@ Communication

03-29-2013 01:33:39

[¥l4utn Refresh Interval: |15 % ’Hefresh] l SetTime l EHead F'aram§| l Set Param ] lData Downloadl lStop Recarding

Setting Parameters
Address

24.0

L RH
H 60 6 1 ] 0/0

Content
1

Rec:2182 Serial Nurmber 123456
TestMame abcdefg2
Setting Time 03-23-2013 00:57:17
Total Records 20000
Record Interval 1 zec
whork LED Testing
Irnmne diatelyitanual Immediately
Ternperature Alarm Lz2aH:301
Hurnidity Alarmm L:10H:ED %RH
Alarm Mode Slow flagh
Record Parameters Content
Address 1
Serial Mumber 123456
TestMame abcdefg?
Setting Time 03-29-2013 00:57:17
Total Records 20000
Record Interval 1sec
“whork LED Testing
Irnmne diatelyitanual Immediately
Ternperature Alarm L28 H:301C
Hurnidity Alarm L:10H:ED0 %RH
Alarm Mode Slow flazh
Start Tirne 03-23-2013 00:57:17
Test Records 2070
Iz TEMP &larm LowiT)
Iz HURI Alarm High{RH}

Puc. 3.4.Bino nporpamu HT Communication Toakicis miakiIro4eHHs 10

peecTpaTtopa
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Bcmanoenenns uacy. SIkuio vac, 1mo BigoOpaxaeTbesl, BIAPIZHIETHCS Bij dacy

KOMIT' F0TEPa, HATUCHITH KHOMKY «Set Time»abo 3Hauok © -

3uumyeannus napamempie. HatucHith kHOMKy «Read Paramsabo o0epiTh
nyHKT MeHI0 «Read Parametersmp6 3uurtaTi mapaMeTpu HaJalITyBaHHS Ta 3aIlUCy
30epiraHHs JaHuX 1 BIIOOpaKeHHs iX y CIIHUCKY.

Ycemanoska napamempie. llepenm 3amucoM HOBHUX —JaHUX  HEOOXITHO

HaJaITyBaTH MapameTpu peectparopa. HatucHiTe kHOnKy «Set Parama6o o6epiTh
IYHKT MeHI0 «Set Parametersago HaTHCHITL 3HAYOK £ HA NaHeNi iHCTPYMEHTIB.

BcTaHOoBITH CTOBIELb TapaMeTPiB HACTYIHUM YuHOM (puc. 3.5).

5et Parameters @

Address(1-254): 1 Serial Mumber: [123456

TestMame: ey Test]

Total Recards: 100 v Interval: 5 Sec ¥

‘whark LED: Testing hd Ahinutes 208econds

Temperature Unit: @ O"F(Fahrenheit)
Temperature Alarm: Low |0 T High|70 55
Hurnidity Alarm: Loww (10 #RH  High|a5 %REH

Alarm Mode: Mo flash v

Current Time: 03-10-2013 13:49:34 @ parwal O lmmediately

(o) (o]

Puc. 3.5.Bino HanamryBanns napametpiB nporpamu HT Communication Tool

1. Serial Numbemsexits 10 10 anrmilicbkux jitep ado mudp.

2. Total RecordsMakcumanbHa KiTbKiCTh 3amuciB. OOUpaeThes 31 CIUCKY ab0
BBOJIUTHCS B PyYHY.

3. Interval:InTepBan vacy mixk 3amucom nanux BuOipku. Cekynau: 1+60 cek,
xBunHU. 1+60x8., roquan. 1+24roguau.

4. Work Led FlashHanamTyBanHs CBITJIOAIOJHOTO iHAMKATOpa: O€3 cranaxy,
TecTyBaHHs, KOXxH1 5 ¢, kKoxkH1 10 ¢, koxHi 20 ¢, koxni 30c¢, koxHi 60c.:

5. Temperature UnitaanamTyBaHHs OJMHHUIL BUMIPIOBaHHS Temieparypu °C
a6o °F.

6. Temperature AlarmscraHoBieHHS TPaHMYHOTO 3HAYCHHS IMOAA4l TPUBOTH

3a Temriepatyporo. O6upaerbes B mexxax -40+80°C abo -40+176F.
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7. Humidity Alarm: BcTaHOBJICHHS TPaHUYHOI'O 3HAYCHHS I10Ja4i TPUBOTH 3a
BoJstoricTio. O6upaerbest B Mmexkax 0+100%.

8. Alarm Mode: HanamTyBanHs mojaa4i CHTHaJly TPHBOTH. 0Oe€3 cCraaxis,
MIOBUIBHI CHAJIaXH, MIBUAK] CHAJIaXH.

9. Current Time:BCTaHOBJIIGHHSI 4Yacy Ha PEECTPATOPi BHUKOPHCTOBYIOUH
MOTOYHMIA Yac KOMIT F0Tepa.

10. Default: HatucHiTh 110 KHONKY a0W BHKOPUCTATH TapaMeTpH 3a
3aMOBYYBAaHHSIM.

11. OK (Set):HarucHiTh 10 KHONIKY a0W HAJICJIaTH IOTOYHI IMapaMeTpH JI0
peecTpartopa.

3asanmasicents BUMIPAHUX 3HAYUEHD

SIKII0 B peecTparopi € 3aMucu AAHUX, iX MOXKHA 3aBAHTAKUTH HA KOMII IOTEP.
Hatuchite kHonky «Data Download»abo o6epite nyHkT MeHio «Data Download»,
ab0 HATHCHITH 3HAYOK @ Ha TaHeNl 1HCTPYMEHTIB, 00 MEpeuTH A0 MPOLECY
3aBaHTaKeHHsS. [licnms 3aBeplIeHHS OTpUMaHHS JaHUX IPOTpaMa 3ampoIoHYE iX
30epekeHHss y (¢ain. HaTucHITh KHONKY «Save», nepeiaiTe 10 Meperisgy
OTpUMaHUX JaHUX 30epexeHoro ¢ainy. Y pasi ckacyBaHHA 3allMCH JaHUX HE OyIyTh
30€epeKeHi.

Ompumanus 008i0Ku

Hatuchite «Help» 31iBa Ha nanem (yHKIIH, 00 MEpPeWTH 10 Meperisay
noBiaku. JlOBiTKOBUH MOKYMEHT TaKOX MOJYKHA 3HAWTH B KaTajo3i BCTAHOBJICHHS
IporpaMu, CKopucTaiitecst 6payzepom, 00 MeperisHyTi HOTo.

Bukopucmanns kHonku Ha peecmpamopi

Knonka Ha peecTparopi 3amyckae pydHe BUMIpIOBaHHS. B pexumi pydHOi
pOOOTH HATUCHITH KHOTIKY ISl IPOBEICHHS HOBOTO BUMIPIOBaHHS. Y 1[bOMY BUIIAJIKy
IHIMKATOp JBIYl CMAJlaxHE 3€JICHUM KOJHOPOM, a IOTIM MEPEeXOJUTh 0 PEKUMY
3BMYAalHUX BHUMIpIOBaHb. B peXuMi MOCTIMHOTO BUMIPIOBAaHHS HIYOTO HE
B110yBa€ThCS NIPU HATUCKAHHI Ha KHOTIKY.

binemr peranpHO 3 pobororo B mporpami HT Communication TooMoxna

03HAWOMUTHUCSA B (pailsi TOBIIKH.
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Poboma 3 peccmpamopamu memnepamypu ma eonococmi UT330Ci HT-160

Omnuc enemMeHTiB KOpIycy peectpaTopiB TemmnepaTypu Ta Bojorocti UT330C1

1)
ﬁz

HT-160Ta ix ¢pyHKIIOHAIbHE MpU3HAYEHHS MOKa3aHo Ha puc. 3.6.

]
1. Kpumika.
. 2. USB -nopr.
1. Kpumka 6arapei. p
3. Bumukau.
2. Kirou xopucrtyBaya.
. . 4. Kpunika akyMyJiasITOPHOTO
3. Ingukatop «REC»:3enena cBiT0 BKa3ye Ha mpoliec BinCiK
3ammucy, a YepBOHE CBITJIO BKa3ye Ha HU3BKHU 3apsj 5HI[8.T¥-I'I/IK

Oarapei.
4. Tnmukatop «ALM». >x0BTE€ CBITIIO BKa3zye Ha
3aIOBHEHHS IaM’ SITi JUTsI 3aIlMCy, a YePBOHE BKa3ye Ha

6.3acyBka (HaTHCHITH, 1100
BIJIKPUTHU KPULIKY aKyMYJISITOPHOTO

: BIJICIKY).
CTaH TPUBOTH 33 TEMIIEPaTypoIo Ta/abo BOJIOTICTIO. 7 CHIHANLHA TaMIA
5. 3axucHa kpumika USB. (‘;epBOH alxopTa)
6. Isunru. 8. Innukatop 3anwucy (3eneHuit).
7. Tpumadu. 9T
. Tpumau.
a) 6)

Puc. 3.6.EnemMenTu peectpaTopiB TeMIIepaTypH Ta BOJIOTOCTI:
a) UT330C;6) HT-160
Inempykuyia 3 excniyamayii peeccmpamopa memnepamypu ma eonococmi UT330C

3amyck 1 3aBepIIeHHs] pOOOTH.

1. PeectpaTtop aBTOMAaTWUYHO TIEPEXOAUTh y CTaH BHUMKHEHHS MICIIS
BCTAHOBJICHHS aKyMYJISITOPA.

2. Y BUMKHEHOMY CTaHi TICJs JOBrOro HATHUCKaHHA KHONKH 2 puc. 3.6 a
OPOTATOM MPHOIM3HO 2 CEKyHJ 3aropserbcs 3efeHe cBITIO iHAaukaTtopa «REC».
[Ticnst Toro, SIK BOHO 3racHe MPUCTPIi MEPEBOIUTHCS B CTaH 3aIyCKy Ta JaHi TOYHYTh

3aMMCYBATHUCS MICIS BIAMYCKaHHS KHOIKH.
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3. Y BKJIIOYEHOMY CTaHI MICJISI TPUBAJIOrO HAaTUCKaHHS KHOMKU 2 puc. 3.6 a
OPOTATOM MPHUOIM3HO 2 CEKyHJ IMOYHE OJMMaTH 3€JIeHHM KOJIbOPOM 1HIMKATOP
«REC».Ilicns Toro, Sk BOHO 3racHe MPUCTPId MEPEBOIUTHCS B CTaH BIAKIIOUEHHS Ta
3aMKC TAHUX TPUITHETHCS TICISI BIAMTYCKAHHS KHOIIKH.

[lepeBipka cTaHy 3aycKy Ta 3aBEpILICHHS 3aIUCY.

[Ipy KOpOTKOYACHOMY HATHCKAaHHI Ta BIAMYCKaHHI KHONKWH 2 puc. 3.6 a
3aCBITUTHCA 3€JeHMUN Kouip iHauKatopa «REC», o o3Havae: ouH cnaiax — pekum
3ammcy, JBa CHajaxd CTaH 3aTPUMKH 3aluCy; BIJACYTHICTh CchajlaXiB — CTaH
BUMKHEHHS.

Po3’ sicHeHHs pexumiB poOOTH 1HAUKATOPIB!

1. 3enenuit komip inauKaTopa «REC».

Ile#i iHmUKAaTOp BKa3ye HAa TMOTOYHUN CcTaH peectpatopa. OawH cmamax 3
1HTEpBaJIOM 5 C 03HAYA€E CTaH 3aIKUCy, Ba CIATaxXy O3HAYA€ CTaH 3aTPUMKHU 3aIHCY, a
BiJICYTHICTh MEPEXTiHHS O3HAUa€ CTaH BUMKHEHHs. L[eil iHAMKaTOp ropuTh TPUBAJIO
micns migkmouenHs 1o 11K gepes USB.

2. YepBonwuit komip inaukaTopa «REC».

Konu nanpyra Oartapei xuBinenHss menme 3 B, mell iHaukarop Onumae 3
IHTEPBAJIOM S CEKYH/I, 1 3aITUC HOBUX JAHUX aBTOMAaTUYHO NpUMUHsAETHCS. HeoOxiaHo
3aMIHUTH OaTapero Ha HOBY.

3. KosTtuii komip iHaUKaTOpa «ALM>.

SKIIO JOCATHYTO MaKCUMaJIbHOI KIJTBKOCTI 3alMCIB, IIEH 1HIUKATOp OJMMae 3
IHTEpBAJIOM S ¢, 1 BKa3zye Ha Te, L0 MaM'siTh 3aMOBHEHO, a 3alliC HOBUX JaHUX
NPUNUHEHO. 3amucaHi JaHi MOXXHA BHAQIMTA 3a JIOMOMOTOK IPOTPAMHOTO
3a0e3meueHHs sl KOMIT FoTepa abo TO3BOJIMBIIN 3aIHC TOBEPX CTAPUX JaHUX.

4. YepBouwii komip iHauKaTopa «ALM».

Konm 3'sABNsi€ThCS TEpPEBUICHHS TPAHWUYHOTO 3HAYEHHS TeMIlepaTypu abo
BOJIOTOCTI, LW 1HAUKATOp OJMMae 3 1HTEPBAJIOM S ceKyH[. TpuBora Oyje iCHyBaTH
BECh 4Yac, SKIIO i1 He Oyne BiIKIIOYeHO Bpy4HY (YCYHYTO Micis Bix €IHaHHS Oarapei
Ta BUMKHCHHS J>KHMBJICHHS). BIJKIIOUUTH TPUBOTY MOXHA HIBHIKHM MOJBIHHUM
HATUCKaHHAM KHONKH 2 puc. 3.6 a (3 intepBasiom 0,2—0,5¢), npu oMy iHIAKATOP

CHaJIaxHE OAMH pas.
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HanamryBaHHS CHCTEMHHUX ITapaMeTPiB PEECTPATOPA Ta 3aMKCY JaHUX.

Peectparop BcraBnserbest B USB po3’em komn'toTepa, a moTiM KepyBaHHS Ta
00poOKa JaHUX 3IMCHIOETHCS HAa PEECTpATOpl 3a JOMOMOTOI0 CIIEIiaai30BaHOro
IpOrpaMHOTO 3a0e3MedeHHs JJs KOMI [oTepa, micis Toro sk iHaukatop «REC»
3arOPUTHCSI TPUBAJIO 3ETICHUM KOJHOPOM.

[TpumiTka: peecTpaTop aBTOMAaTUYHO MPHIHMHSIE 3aIKUC IMICIs MiA €THAHHS 10
USB 1 aBTOMaTU4HO MEPEXOauTh y CTaH BUMKHEHHsS Ticis Bin ennanns Big USB.
J1J1st TOBTOPHOTO 3amucy HEOOXiTHO CKOPUCTATHCS (DYHKINEI <GaITyCK 1 3aBEPIICHHS
poGoTu».

Inempykyia 3 excnayamayii peecmpamopa memnepamypu ma eonococmi HT-160

CBITI0110THUM 1HAUKATOP:

1. 3enenHe CBITIIO — IHAUKATOP POOOTH MPUCTPOIO. 3aropa€eThCsl, KON MPUCTPI
BBIMKHEHMH.

2. UepBOHE Ta >KOBTE CBITJIO: CHUTHAJI3aIlisd. 3aropaeThCsi, KOJW BUMIPIOBaHI
JlaH1 3HAXOISTHCS 11032 T1ara30HOM BUMIPIOBAHHS MPUCTPOIO.

3HaueHHsS CBITJIOBOI iHAMKaIli (3eeHa/>koBTa/uepBOHA) HABEJACHO B TaOJIMIII

HMXXYC.

CueHnapiii BAKOpUCTaHHS 3eneHa namra YepBoHa nammna ’Kosrta namna

Bcranosnennst 6arapei 3 cranaxu 3 cranaxu 3 cnayiaxu
[TouaTok BUMipIOBaHHA |2 KOPOTKUX CHaJIaXu

USB - 3'eqnanus 1 xopoTkuii cnangax
YacoBwii iHTepBaj 3anucy |2 10Brux cnamtaxu 1
IAaHUX KOPOTKHH cImanax

Curnanizanis HU35KO1 1 cnamax
TEMIEPATYpH
Curnamnizaiisi BACOKO1 2 KOPOTKHX CIIajlaxu
TEMIEPaTypy
Curnanizanis HU3bKO1 1 nosruii cnanax
BOJIOT'OCTI
Curnamnizaiisi BACOKO1 2 KOPOTKHX
BOJIOT'OCTI criajaxu

Xix poooru
1. IpoBeniTh HanamITyBaHHS PEECTPATOPIB TeMIlEpaTypd Ta BOJOTOCTI
(HeoOX1AHO MPOBECTH TaKi HANAIITYBAHHS 4Yacy MiX BUMIPIOBAaHHSAMH, 1100 mMam’sTi

HPUCTPOIO BUCTAYMIIO IIIOHANMEHIIIC HA THXKICHb BUMIPIOBAHb).
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2. Bu3HauuTh y MNpUMINIEHHI HAWUOIBII JOIIIBHI TOYKH PO3TaIlyBaHHS
peecTpaTopiB TeMIieparypu Ta Bosiorocti. PosramryiiTe B HUX peecTpaTtopu Ta
nepeKoHanTeCh B iX poOOTI.

3. BuszHaunth HOpMOBaHe (TpaHUYHO JOMYCTUME) 3HAYCHHS TEMIIEpaTypH Ta
BOJIOTOCTI B MPUMILIEH], 1€ MPOBOJAATHCS BUMIPIOBAHHS.

4. 3 [0mMOMOTOI TPOTpaMHOro 3a0e3MeueHHs CKavalTe pe3ybTaTh
BUMIPIOBAaHb Ta MOOYayiTe rpadiki 3MIHU KOHTPOJILOBAHUX MTapaMeTpiB.

5. 3poOiTh BHCHOBKM IIPO TIPOIIECHM 3MIHM MapamMeTpiB MIKpOKIIMaTy
OPUMIIIEHHS Y Yaci. 3BepHITh yBary Ha J0OOBE Ta TH)KHEBE 1X KOJIMBAHHS, BUX1J 3a

IpaHUYHI MOKAa3HUKH, BIUIMB TEMIIEPATYPU 30BHIIITHBOTO CEPEIOBUIIIA.

3micT 3BIiTY
1. TurynpHa cTOpIHKA.
2. Merta po6oru.
3. KopoTki TeopeTHyHi BIIOMOCTI.
4. 'padiku ekcriepruMeHTaIbHUX MapaMeTpiB MIKPOKIIIMATY .
5. AHaJTi3 OTPUMAaHUX PE3yJIbTaTiB.

6. BucHOBKMU.

KoHTpo/ibHi nuTaHHSA

1. [Ilo Take MiKpOKIiMAT MPUMIIICHHS, 1 K1 TapaMeTPH A0 HbOT'O BXOJSTh?

2. SIx BIITMBa€ MIKpOKJIIMAT MIPUMIIIICHHS HA JIFOANHY, HABEIITh MPUKIIATN?

3. Bin sikux ¢akropiB a00 YNHHHKIB 3aJI€KUTh MIKPOKIIMAT MPUMIIICHHS ?

4.3 1OoTOMOIo SKHUX CHCTEM Ta MiAXOJIB MOXHa 3IHCHIOBATH KEpPYyBaHHS
MIKpOKJIIMATOM MPUMIIIEHb ?

5. SIki TOKYMEHTH HOPMYIOTh IMTOKa3HUKW MIKPOKJIIMATY MPUMIIIICHHS ?

6.Yun  cnocrepiraetbcsi  g000Be  (THOKHEBE)  KOJMBAHHS  IIapaMeTpiB
MIKpOKJIIMaTy npuMileHHs? Yum 11e BUKIUKaHe?

7.3amporoHyiTe 3aXO0AM CHEepPro30epekeHHs B CHUCTEMaxX KepyBaHHS

MIKpOKJIIMATOM IPUMIIIEHHS.
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JlaGopaTopHna poboTa Ne 4.

JocaigxeHHsl eJIEKTPUYHUX MapaMeTPiB MOOYTOBUX CHOKHUBAYIB

Merta: gociiaKeHHs TapaMeTpiB eIEKTPOCTIOKUBAHHS TOOYTOBUX CIIOKHUBAY1B

3 IOTIOMOTOI0 CTPYMOBHUX KJTIIIIIB.

KopoTtki TeopeTn4Hi BizoMmocTi

[TapameTpu eneKTPOCMOKUBAHHA — 1€ XapaKTEPUCTUKH, 110 BU3HAYAIOTh, SIK
CTIOKMBadl BUKOPHUCTOBYIOTh €JIEKTpoeHeprito. [l mapameTpu BKIHOYAIOTH Pi3HI
MOKA3HUKHU, $SKI OIIHIOITh 00CAT 1 SKICTh EJIEKTPUYHOI €Heprii, CHOXXHBaHY
MNOTY>XHICTh, P&XKUMH pOOOTH Ta 1HIII XapaKTEPUCTUKU CIIOKUBAHHS €JIEKTPOCHEPT ],
J10 OCHOBHUX MapaMeTpiB €IEKTPOCIOKUBAHHS CITiJT BITHECTH:

1. Hampyra »xwusnenns (U). KoxeH enekTpocrnoxnBad Mae HOMiHaJIbHE
3HAYEHHs HAMPYTHU >KUBJIEHHS, 110 BKA3YEThCs Ha Horo Tabmuuii abo B macmnopti. B
TiM, (akTUYHA Hampyra J>KUBJICHHS MOXE€ BIIPI3HATUCS BIJl HOMIHAJIBLHOI B
JOMYCTUMHX MexaX, 1o BctaHoBmoeThes JJCTY EN 50160:2014.

2. Ctpym cnioxkuBanHs (). KoxkeH elIeKTpoCoKnuBay TaKoK Ma€e HOMIHAJIbHE
3HAYEHHS CTPyMY CIIOKMBAaHHA, IIO MOXXE BKa3yBaTHCS Ha Horo tabmuuii abo B
nacnopTi. B TiM, (akTMUHUI CTpyM CHOXKMBAHHS MOXKE CYTTEBO BIPI3HATHCS Bij
HOMIHAJILHOTO, M0 3alleKUTh B PEKUMY pPOOOTH EIEeKTPOCIOXKHUBAaYa, MOTro
3aBAHTAXKEHHS 1 T.II..

3. AxtuBHa notyxHicTh (P): Ile MOTYXHICTh, Ky CHOXKHBAa4 BUKOPHCTOBYE
JU1s1 3a0e3nedeHHss poOOTH €IEKTPUYHUX MPUCTPOIB 1 oOnaaHaHHA. L[ moTyXHICTH
BUKOPHCTOBYETHCA /ISl BAKOHAHHSA KOPUCHOI POOOTH CIIOKUBAYEM.

4. PeaktuBHa noTyxHicTh (Q): Ile moTyXHICTh, sIKa HE Wae HAa BHKOHAHHS
KOPUCHOT pOOOTH eNEeKTPOCHOXKUBAYaMH, ajleé BUKOPUCTOBYETHCS HHUMH JIs
CTBOPEHHSI €JEKTPOMArHiTHUX TOJIB, HANpPUKIAJ, MAarHiTHUX B JABUTyHax abo
SIIEKTPUYHHX B OaTapesix KOHACHCATOPIB.

5. AktuBHa eHepris (kinbkicte pobotm): Lle oOcsar emexktpoeHeprii, sSKui
crokuBad (AaKTUIHO BHKOPUCTOBYE TIPOTATOM TIEBHOTO Tepiogy dacy. €

IHTErpaNbHOI XapaKTEPUCTUKOIO CIIO’KUBAHHS aKTUBHOI MOTY>KHOCTI Yy Yaci.
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6. PeaktuBHa enepris. lle oOcar peakTHMBHOI TOTY)KHOCTI, CITOXXHBAHOL
IPOTATOM TMEBHOTO MepioAy 4dacy. € 1HTerpaJibHOI XapaKTEPUCTUKOIO CIIOKMBAHHS
PEaKTUBHOI MOTYKHOCTI y 4aci.

7. Koedimient noryxuaocti (power factor) (cag): Lle BigHOIICHHS aKTHBHOI
NOTY)KHOCTI /10 3aranbHOi (milficHOi) moTyXHOCTi. Bkasye Ha eQpeKTHUBHICTH
BUKOPHUCTAHHSA eleKTpoeHeprii. DakTop MOTYKHOCTI IOPIBHIOE KOCUHYCY KyTa 3CyBY
M1k CTPYMOM Ta HaIlpyrolo.

Jlo 10aTKOBUX MapaMeTPiB EIEKTPOCTIOKUBAHHS CJIiJ| BiJHECTH:

1. Cepenni Ta mikoBI HaBaHTaXeHHA: Lle 3HAYEHHS MOTYXKHOCTI, SIKE
eNEKTPONpUiiMad CHOKUBAE B CEPEIHBOMY 3a TEBHHU Tepioa 4acy (HampuKIiaj,
Ba)KJIUBE 3HAYCHHS MA€ CEPEHE CIIOKUBAHHSI 3@ MIBrOJAWHU Ta 3MiHY) Ta BiJIIOBIIHO
MaKCUMAaJIbHE CITOKMBAHHS 32 HETPUBAIM 4ac (HAPHUKIAJ, MPH MyCKY JBHUTYHA).
CepenHe HaBaHTaXXEHHS MOXKE BKa3yBaTH Ha 3arajbHU 0OCAT CIOXKHBAHOI
eJIEKTPOCHEPTIi MPOTATOM TPUBAJIOTO MEPioTy, TO1 SK MKOBE HABAHTAXCHHSI BKa3ye
Ha MaKCUMAaJbHY MOTY>KHICTb, sIKa MOKe OyTH OJJTHOYACHOIO.

2. I'padix cnoxxuBanHs: [{e po3moaiyl COKUBAHHS €JIEKTPOCHEPT1i MPOTIATOM
no6u abo iHmoro mepioay vacy. I'padik Moxke MOKa3yBaTH MIKOBI (IOBroTpuBaii
iKW, HANPUKJIAA, IEHHUH MaKCHMyM) Ta HU3bKi HaBaHTaXCHHs (HAMpUKIIAI, HIdHI
NPOBAJIN), & TAKOXK IMOKA3yBaTH PEKUMH CIIOKUBAHHS €JICKTPOCIIOKUBAYAMH.

[li napamMeTpyu € BaXIMBUMH [UJIsI EHEPrOMEHEIKMEHTY, IUIaHyBaHHS
CTIOKUBAHHS €JIEKTPOEHEPTii, OIIHKA €(PEKTUBHOCTI €JIEKTPOECHEPTETUYHUX CUCTEM 1
BU3HAUEHHS BapTOCTI CHOXKMBaHHS eJeKTpoeHeprii. Onepatopu €HEeprocucTeM 1
MOCTaYaJIbHUKH €JIEKTPOCHEPTii BUKOPUCTOBYIOTH III MapaMeTpu s OOJIKy Ta
YIPaBJI1HHS €JIEKTPOCHEPTIELO.

[lapameTpu €JIEKTPOCHOKMBAHHSA BHUMIPIOIOTHCS 3a JOMOMOIOI0  PI3HUX
BUMIPIOBAIBHUX TIPUJIaAiB 1 OOJIaHaHHS, SK CTAI[lOHAPHUX TakK 1 TEPEHOCHHUX.
Hait6inpmn 3pydyHuM MpHIAIOM OCHIKCHHS €IEKTPOCIIOKUBAHH TIPHU MPOBEICHI
CHEPreTUYHOTO ayAUTY € CTPYMOBI KJIIIII.

CtpyMOB1 KIIIII € CHEIIaJi30BaHUMH BUMIPIOBAIBHUMU TMPWIAJIAMH, SKi
BUKOPUCTOBYIOTBCS JJIsi BUMIPIOBaHHSI EJIEKTPUYHOTO CTPYMY B EIEKTPUUHUX

JaHOorax.
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[TepeBaru cTpyMOBHX KITIIIIiB:

1. be3konTtakTHe BuMiptoBaHHs: CTpyMOBI KJIIIII MOXYTh BUMIPIOBATU CTPYM
0e3 moTpedu BIAKIIOUEHHS a00 PO3pWBY eleKTpuuHoro janmrora. lle mo3Bosisie
YHUKHYTHU TIEPEPB y KUBJICHHI 1 3a0e3meuye Oe3MevHICTh 1] 4aC BUMIPIOBAHb.

2. BumiproBanHus B peajgbHOMy 4aci: CTpyMOB1 KJillli HaJalOTh MOKJIUBICTH
BUMIPIOBaTH CTPyM B peaJbHOMY Yaci, II0 KOPUCHO TIPM MOHITOPUHTY 1
BIJIJIAaTO/KEHH1 €JICKTPUYHUX CUCTEM.

3. Bucoka TounicTe: B 0araTth0x MOJENsAX CTPyMOBHMX KIIIIIB 3a0e3rnedyeHa
BHCOKA TOYHICTh BUMIPIOBaHb, 1110 POOHUTH iX KOPUCHUMU ISl BAMIPIOBaHb BEJIUKHX 1
MaJIUX CTPYMIiB.

4. 3pyuHicTh. BOHM Jerki Ta KOMIIAKTHi, IO POOUTH iX 3PYyUYHUMHU IS
NEPEHECEHHs Ta BUKOPUCTAHHS HA PI3HUX pOOOYHX MICIISIX.

Henomniku cTpyMOBHX KITIIIIIB:

1. O6mexennit nianma3oH BuUMiproBaHb. KOXKEH THIT CTPYMOBHUX KJIIIIIB Mae
CB1li OOMEXEHHI J1lana3oH BUMIPIOBAHb.

2. [ToxuOku npu BUMIPIOBAHHI 332 HASBHOCTI BUCOKOYACTOTHOTO CTPYMY.

3. Bapricte Ta obciyroByBaHHs: [lesiki MOJeNi CTPyMOBHX KIII[IB MOXYTh
OyTH IOpOTMMH, OCOOJMBO SIKIIO NOTPIOHA BHUCOKAa TOYHICTH Ta PO3LMIUPEHUN
byHKITIOHAT.

4. 3anexHicTb Bix mo3umii: Jleski cTpyMOBI KNIl MOXYTb AaBaTH pi3HI
pE3yNbTaTH B 3aJIE)KHOCTI BiJ MOJIOKEHHS BiTHOCHO MPOBiAHHMKA. TOMY BaKIIUBO
JOTPUMYBATHUCSA MPABHIIBHOTO TOJIOKEHHS MPY BUMIPIOBAHHSX.

Bci ctpymoBuMIiproBalIbHI KITIIII YMOBHO MOJKHA MTOJAUIMTH HA 2 THIIH:

1. K 1711 BUMIpIOBaHHS 3MIHHOTO CTPYMY.

2. Kimi 1y1st BUMIPIOBaHHSI MOCTIHOTO Ta 3MIHHOTO CTPYMY.

Taka kmacudikailis 3yMOBJICHA THIIOM JaBada, KM BHUKOPHUCTOBYETHCS MJIS
BHUMIPIOBaHHS CTPYMY.

[lpunagn mnepmoro Tumy noOyAOBaHI Ha MPUHUUII OJHOBHUTKOBOTO
Tpancopmaropa crpymy. BumiproBana muHa ab0o MpPOBITHUK BUKOHYIOTH (PYHKIIIIO
NIEPBUHHOI OOMOTKHM, a BTOpPMHHA 0araTOBHTKOBa OOMOTKA (O SKOI ITiIKITFOYCHHMA

aMmIiepMeTp) HaMOTaHa Ha PO3KPUBHHI MArHITONPOBiA Npuiaxy. 3MiHHHA CTPyM Y
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MPOBITHUKY CTBOPIOE B MATHITONPOBOJI TpWIaaAy 3MIHHUW MAarHiTHHM TMOTIK,
BHACJIIIOK YOT0 Y BTOPUHHIA 0OMOTIII CTPYyMOBHUMIpIOBaIbHUX KIiIIiB BuHUKae EPC.
B 3amkHYyTI¥ BTOpUHHIM OOMOTIII BUHUKAE CTPYM, SIKUM BUMIPIOETHCS aMIIEPMETPOM.
[Tpunag oOpoOnsie oTpuMaHi AaHi, 1 BUAAE HA TUCIUICH pe3yJbTaT BHUMIPIOBAHHS
CTpyMy Yy 3py4YyHOMY IJsi KOpUCTyBaua BUTJsAl. Jlo mepeBar Takux MpUIajIiB
BIIHOCSITh iXHIO MPOCTY KOHCTPYKIIIIO Ta HU3bKY IiHY. Jl0 OYeBUAHUX HEIONIKIB —
MOJKJIUBICTh BUMIPSITH JIUIIIE 3MIHHUHA CTPYM.

VY KOHCTpYKUIi IPUJIAJIB APYTOro TUIY BUKOPUCTOBYETHCS UyTIMBUN €IEMEHT
aOCONIOTHO 1HIIOI Ail, MpUHIUN poOOTH sKOro Oa3yeThcsi Ha edexti XoJuia.
UytnuBuM eneMeHToM, abo maBadeM XoJila, HA3WBAIOTh MPHUCTPIiH, 3 TOMOMOTOIO
SKOTO BUMIPIOIOTh BEIMYMHY MArHITHOrO MOJs. Y pas3l CTPYMOBHUMIPIOBaJIbHUX
KJIIIIB, II€ Mar"iTHE IOJ€, YTBOPEHE IMPOBIIHUKOM, 4Yepe3 SIKUW MPOTIKAE CTPYM.
JaBau Xosna siBiasie co0OI0 HAMIBNPOBITHUKOBY MPSMOKYTHY IJIACTUHY, 1O SIKOT
niJ €1HaHI 4oTupu BUBOAM. (CXeMmMaTHUYHO, YYTJIMBUI e€JleMEeHT JaBaya XoJjuia

nokasanuii Ha puc. 4.1.

3
]

Puc. 4.1.1Tpunnun podotu naBaya Xosa.

Edexr Xomnna moxkHa ysaBuTu Tak. Hexail dyTnuBuil eneMeHT mae (opmy
NPSIMOKYTHOI TUTACTUHU JOBXUHOIO |, mmpuHOto d, ToBmmHOIO D. SIKII0 B310BXK i€l
IJIACTUHYU TIPOIYCTUTH EIICKTPUYHUN CTpyM J, a TepHneHAUKYJISIPHO TUIOIIHMHI
MJJACTUHU CTBOPUTHU MarHiTHe mosie B, To Ha 11 00koBUX MOBepxHAX B HanpsMky CD
BUHHUKATUME EJICKTPUYHE T0JIe, SKE HA3WBaIOTh mojieM Xoiuia. Ha mpaktwuii, mome
Xomna  XapakTepU3YHOTh  PI3HUIICID  TMOTEHIIANIB, Ky BUMIPIOIOTh  MIXK
cumerpuaarMH Toukamu C 1 D Ha OOKOBUX MOBEPXHSAX UYyTJIMBOTO eneMeHTa. Lls

PI3HHMIIS TIOTEHITIANIIB HA3UBAETHCSA XOMIBCKOIO pi3HHUIICIO moTeHmianiB Uy, abo EPC
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Xomna Ey,,. [losicHroeThes edekT Xouia TUM, 110 B MAarHiTHOMY I10J11, Ha €JIeKTPUYH1
3apsiaM, ki pyxartbes, aie cwia Jloperma. EPC Xomna (abo Uy,,) mporopitiiina cui
CTPYMy, 1HIYKI[ii MarHiTHOTO IOJis, 1 0OEPHEHO MPOMOpIiiHA TOBIIMHI YYTIHUBOTO
eJIEMEHTA 1 KOHIIEHTpaIlil HOCIiB CTPYMYy B HbOMY.

Ha puc. 4.2noka3ana xapaktepHa 3anexHicTb U,,,; BIl MarHiTHOTO NOJs y pasi

MOCTIIHOTO CTPyMY.

Uxon

Uo ix

Y

Puc. 4.2. Xapakrepuctuka qaBavya Xoia

Axmo wmarnitHe mnojne BiacytHe, EPC Xonna nopiBHIOE Hymo. Ale, B
pe3yabTaTi pI3HMX YWHHUKIB Ta SBUNI (HAIPHUKIAT, HECUMETPUYHE PO3MIIICHHS
BUBOJIIB JlaBaya), BUMIPIOBAJIBHUIA TpUIa] MOXE IMOKa3aTH JACSIKY pIi3HHIIIO
noteHmiame U, Ha BUXOJl aaBada XoJjjla, HaBiTh Yy pasl BIJCYTHOCTI MarHiTHOTO
nosist. JIyis Toro, mo0 BUKITIOYUTH IO MOXUOKY, BenmmuuHy U, ciimx BITHSITH Bix
BUMIPSHO1 PI3HMII TTOTEHIIIAJIIB B MArHITHOMY TTOJII.

Crig 3ayBaXXuTH, 0 J1aBad XO0Jula BUMIPIOE MEPICHAUKYISIPHY (10 TUTOIMHA
JaBayda) BEJIMYMHY BEKTOpPAa MArHiTHOTO MOJisA. ToMy, SIKIIO MOTPIOHO BHMIpSITH
MakCUMaJIbHE 3HAY€HHS MAar”diTHOrO II0JisI, JaBad XoJula, a BIAOOBIAHO 1
BUMIPIOBILHUI TIpwiia], (CTPYMOBHMIPIOBAIbHI KIIIi), HEOOXiHO OPiEHTYBAaTH B
MarHiTHOMY IT0JI1 BiIMOBIAHUM YHHOM.

Jl7i1 BUTOTOBJICHHS JaBadiB XO0JJIa BUKOPUCTOBYIOTh ME€BHI HAIBIPOBIIHUKH,
SIKi MalOTh BUCOKY YYTJUBICTh JO BINIMBY MarHiTHOTO IoJisi, Hampukian, INP, InSb,
GaAs, Ge, SilyrauBi eleMEHTH MOXYTh MaTH MIHIATIOPHI PO3MIpH, HANPHUKIIAJ,
1x1x0,5mM. Came 11€ 103BOJISIE 3pOOUTH BUMIPIOBAJILHUHN MPHIIa[ KOMIAKTHUM Ta

3pY4YHHUM JJIs1 KOPUCTYBaya.
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Onuc od0J1agHAHHA

B naniii mabopatopHiit po60TI BUKOPUCTOBYIOThCS cTpyMoBI kiinti UTM 1232

(puc. 4.3).Ix TexHiuHi XapakTepucTHKHU HaBeJeHi B Ta01. 4.1.

Puc. 4.3.30BHINIHIA BUIIIA CTPYMOBUX KJIIILIB UTM 1232

i
,,,,,,

Ta6muig 4.1.OcHOBHI TeXHIYHI XapaKTepUCTUKU cTpyMoBuX Kiimie UTM 1232

[Toka3zuuk Hiana3on Po3ninpHa 31aTHICTE [ToxuOxka
3MiHKa 15B, 100B, 300B, 600B 0.1B +(1,2%+5)
Hanpyra
Yacrorta 20+500I' 1Tt * (0,5%+5)
3MIHHUHA 40 A,100A, 400A 0,1A 0
CTpyM 1000A 1A H2%+5)
AKTHUBHA . <100xBrt - 0,01xBT 0
MTOTY)KHICTh 0,6+600xBr >100kBT - 0,1xBT +(3%+5)
IToBHa . <100xBrt - 0,01xBA 0
HOTY>KHICTh 0,6+600xBA >100kBTt - 0,1kBA (3%+5)
PeaxTuBHa . <100xBT - 0,01kBap 0
HOTYXHICTh 0,6+600kBap >100«Br - 0,1kBap +4%+5)
KOC(l)lI.[lCHT- 0,3.+1 @MHlCHI/H:I abo 0.001 +0.022
MOTY>KHOCTI IHIYKTUBHUI1)
daza 0+360° 1° +1°

Poboma 3i cneyianizosanum npoepamnum sabesnevennam UT231 232 V2.01

3amycTiTh mporpamHe 3a0e3meueHHs: MeHio «[lyck» — VYci mporpamun —

DMM — UT231_ 232> UT231_232 V2.01.

Bxitouite mipucTpiii mepen HMoro MiAKIOYEHHSIM 10
[licns 3'eqnanHs HatucHiITh kHOMKy USB nHa mepemniit

BCTAHOBJICHHS 3B’s3Ky. BikHO iHTepdelicy mporpamu mae

USB4uTtepdeiicy TIK.
nmaHeal Tnpuiaxy s

BUIJISIT HaBEIEHUM Ha

puc. 4.4. HatucHite «Connect»j murarounii inaukarop 3 puc. 4.4 o3Hayatume, 110

npucTpiil ycnimHo nigkiarouenuii 10 [1K ta aBromatnyHOo po3noyHe BUMipIOBaHHS.
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Record |
CONNECT EXIT

@ AUTOG 16 2 &1 USB{W L a0 e

MEM Time mm:ss

B Qo [ )

MR CLR CAL TEMP MAX MIN |

EEEHEUVUR'. Vol e X e 1 | mE

THR - P S S AR PP P P S T R |

300 | @

450 |

LY S CP R AN (T . L . g S e
d h‘latva.l'—“ < H X = g S : : ¢ : 1 H i 1

Mo time Value |Unit |V_Range ||_Range 40004~~~
2H00F -t ot el ] SRS i S e |

E e Wi J : = e
-2,000 el sl B ——@

@ 4,000 e e e
6,000
-8,000
~10,000 ]

»

10 20 30 40 S0 60 70 80 50 100

1 —T'onoBHMIA €KpaH BUMIPIOBAHHS;

2 - JlomaTkoBuii €KpaH AJIs BUMIPIOBAaHHS,

3 - bauMaHHs 03Ha4aE, MO MPUCTPIN MIAKIIOYEHO IO MPOrPaMHOTO 3a0e3MeYeHHS;
4 - Jlani BUMipIOBaHHs Ha rpadiky.

Puc. 4.4.Bixno nporpamu UT231_232 V2.01.

OcHoBHMIT ~eKpaH JAMCIUIes TIOKa3ye TMOTOYHI BHUMIPIOBaHHS, €KpaH
JOJAaTKOBOTO AMCIUIes IOKa3ye BCi JaHi BUMipioBaHb. Ilpu3HaueHHS KHOIMOK Ha
JI0JJaTKOBOMY €KpaHi Ta rpadiky po3’ scHeHi Ha puc. 4.5.

 Repeat | Sampling interval[1g 'S Bx=& = 1. ipyx manux
T ; s * *
No time Value |Unit |V Rangg _Ran‘ge ® 2. BI'HKPHTH (baHHH ( 'tXt’ 'XIS’
> ©) *.Xml)

@ 3. BupayieHHS MOTOYHUX JAHUX i
CTBOPCHHS HOBUX JIaHHX.
4. 36epexenns ganux (*.txt, *.xIs,
*.xml)

el [0 | X e ] 1] 0] %’ﬂ@s ' ® %.?(»)6inbmnm rpgq)iK
T e . OctanHs CTOpiHKa
2333 R e e et it g 3. Hacrynna cropinka
sl e @  4.Tlorouna cropinka
e PR ] B e ] ® 5. Tlonepenns cTOpiHKa
O | i s s st 6. Iepua cropinia .
,,.m ..... bosenllce il 7. BunaneHHs nOTOYHUX JaHUX 1
2= N O o, S O ® CTBOPEHHSI HOBUX JIaHHX.
fn'g @  8.36epertu rpadik Ha HOTOYHiH
10 20 30 40 50 60 70 & 90 100 cTopiHii sk *.bmp

9. BcTaHOBITH KIIBKICTh JaHUX
BUMIpIOBaHb Ha JUCILIET Tpadika
10.3anuBka rpadika

Puc. 4.5.11pu3navuenns kaHomnok B nporpami UT231_232 V2.01:
a) 10JIaTKOBOT'O €KpaHy BUMIPIOBaHb; 0) BikHa MOOYI0BH rpadiky
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Poboma 3i cmpymosumu kniamu UTM 1232
Omnuc enemenTiB Koprycy crpymoBux KimimiB UTM 1232Ta ix pyHkuioHanbHe

MpU3HAYCHHS MTOKa3aHo Ha puc. 4.6.

Yellow

| 0 ""‘a'it‘
1. TpanchopMaTopHi JaTYUKU I BUMIPIOBAHHS 3MIHHOTO ) )
o pancop PHL A a p 1.T'Hi310 1T M AKIIFOYEHHS
PyMy. kabemro USB.

2. Hatuckuuil BaXinb Uit pO3KPUTTS CTPYMOBHUX JAaTUHKIB.
3. Knomnka yBIMKHEHHS TIpHIIay.
4. YuraHHs MaKCUMaIbHUX 3HAYCHb.
5. MEHIO — Bubip ¢pyHKIIii BUMiIpIOBaHUX MapaMeTpiB.
6. UutanHs 30epekeHUX JaHUX.
7. lonatkoBa QyHKIIisSI — MIICYMKOBE 3HAYCHHS.
8. UnTaHHs MIHIMAJIBHUX ITOKA3aHb.
9. V3 —rHi310 m1st BUMipy 3X (pa3HOiT HANIPyTH.
10. V2 —rHi3g0 a1 BuMipy 2x (Ga3Hoi HarmpyrH.
11. V1- rui3go asas BUMIpIOBaHHS OHO(A3HOI HAIPYTH.
12.3aranpHe (3eMIis1) THI3IO JUIs MAKJIFOUCHHS CIIOTYYHOTO
nryna.
13.KHomnka CkuJaHHS JaHUX — MiH/MaKC. 3HAUCHHS.
14.TlincymMKOBE 3HaYEHHS.
15.306epexxenHs 6a3u JaHUX.
16.3B'130K 13 KOoMIT'tOoTepoM uepe3 USB mopr.
17.KHormka miJIcBiYyBaHHSI TUCILIES.
18. YTpumaHHsS MOTOYHHUX MTOKa3aHb BUMIPIOBaHb.
19. PK-nucreii.
20. CriosryuHi BUMIipIOBajIbHI YU (Y€PBOHUI, YOPHHIA,
JKOBTHIH, CUHIIA).

a)

Puc. 4.6.EnemenTu ctpymoBux kiiniis UTM 1232:
a) MepeaHbOI MaHei; 0) 3aIHbOT KPHUILIKH

2. Kab6ems USB.
0)

Hwxye naBenmeno tabmmiro 3 iHMopMaliieo mpo (QyHKIIIOHAT Ta omeparii 3

KHOTKamu ctpymoBuXx kiimiis UTM 1232 fat6mn. 4.2).
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Tabnung 4.2. OyHKIIOHATBHE TPU3HAYEHHS! KHOMOK cTpyMoBuX Kiimniis UTM 1232

Kuomnka

@DyHKIIOHATbHE MPU3HAYCHHSI

POWER

HatucHits 1 yrpumyiitte POWERDpoTsirom 1 cekynau, mo0 yBiIMKHITH
npuctpiii. Harucuite POWERIIe pa3, 106 BUMKHYTH NPUCTPIH.

HOLD

Hartucuite HOLD, 11100 yBiiTH B peXUM yTpUMaHHS JIaHUX B Oy/Ib-
SAKOMY peXuMi, 3’ sBisieTbes 3Ha4oK Wl 1 mpucTpiii moacTh 3ByKOBUH
CUTHAJ.

Hartucuite HOLD 11e pa3, 1100 BUITH 3 peKUMY yTPUMaHHS JTJAaHUX Ta
MIOBEpHEHHS B PE)KUM BUMIPIOBAHHS, TIPUCTPIH MOAACTh 3BYKOBHIA
CUTHAJI 1 3HAYOK Lal 3HUKHE.

LIGHT

Hatuchits LIGHT, 1100 yBIMKHYTH MiJICBIYyBaHHS TUCILIES.
[TincBiuyBaHHs qucmiies 0yJe BUMKHEHO aBToMaTH4HO uepe3 30c.

MENU

Hatucuits MENU, m06 BinoOpa3utu ¢yHKIT B HACTYIHIN

MTOCJTI IOBHOCTI:

Hanpyra 3miaHOTO cTpyMy (TOJIOBHHM JUCIUICH) + yacToTa (BTOpUHHUIN
JTUCILIICH )

3MiHHMN cTpyM (FOJIOBHUI IUCIUICH) + 3MiHHA HAanpyra (BTOpUHHUKN
JUCTLIICH)

AKTHBHA MOTYXHICTh (OCHOBHHMI Aucuiei) + Ma3a kyT (BTOPUHHHIA
JUCTLIICH)

[ToBHa moTyKHicTh (OCHOBHHI auCIUIei) + PeakTHBHA MOTYKHICTh
(BTOpMHHUI AUCILICH)

KoedimienT motyxHocTi (rojoBHmiA quctuieii) + ®asza Kyt (BTOpUHHUIMA
JTUCILIICH )

AKTHBHA eHepris (roJoBHHMN Jquciuiei) + yac (BTOPHHHMN JUCTIICH)

MAX

HatucHiTh, 1100 mo4aTy 3ammic MaKCUMAaJIBHOTO 3HaueHHs. [[aHa
GyHKIIS IpaLlOe Ha Jianma3oHax BUMIPIOBAaHHS HANpPYyTH, CTPYyMY,
AKTHBHOI Ta MTOBHOI MOTY>KHOCTI.

HartucHiTh ogun pa3 y pexxumi LOAD, 3’ siButhes 3Hauok MR, puctpiit
MOYHE BII0OpaKkaTH 30epekeH1 JaHl BUMIPIOBaHb, HA BTOPUHHOMY
JUCIIIEN TToKa3yBaTUMe 30UIBIICHHS 1HJEKCY Ha OJIUHHUIIIO.

HartucHiTh ogun pa3 y pexumi X, 3’ sButhcesi 3Hauok CAL, nmpuctpiii
nepeiie 10 peXXuMy CyMyBaHHS aKTUBHHX MMOTYXHOCTEH (OCHOBHHMIA
JMCILICH) + CyMYBaHHS pPeaKTUBHUX MOTY>KHOCTEH (BTOPUHHHMIA
JUCIUIEH) 1 CyMyBaHHS KOe(DIIi€HTIB MOTYXHOCTI (TOJIOBHUH JTHUCILICH )
+ CymMa IIOBHMX NOTY>KHOCTEH .

USB

Hatucuite USB omma pa3, mo6 yBimkaytu USB i"Tepdeiic,
3’ siBnsieThes 3HaUOK USB 1 nmpucTpiii moiacTs 3ByKOBUN CUTHAI.
Hartucuite USB mie pas, mo6 Bumkaytn USB inTepdeiic, 3navox USB
3HHKAE, 1 MPUCTPiH MOAACTH 3BYKOBHIA CUTHAIL.

He npairoe B pexxuMi BUMIPIOBAHHSI aKTUBHOT €HEPT1i.

LOAD

HartucHiTe onun pas, mob yBitu B pexkum LOAD, 3’aBUTbCS 3HAYOK
MR 1 ipucTpiii mogacTh 3ByKOBHI CUTHAI.

HartucHiTh mie pas, mo6 Buiitu 3 pexxumy LOAD, 3nauok MR 3HuKHE, 1
MPUCTPIN MOAACTh 3ByKOBUM CUTHAI.
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HartucHith 1 yrpumyiite LOAD npotsirom 1 cekynau, o6 mBuaKO
B1J100pa3uTH 30€pekeH1 JaHi.

)Y VY pexumi «AKTHBHA MMOTYXKHICTH» (FOJI0OBHUM AuCILICH) + (a30BHii KyT
(BTOpMHHHUI AKMCILICH) HATUCHITH KHOMKY X OHMH pa3, 100
MiJICYMyBaTH MOTOYHUHN pe3yibTat nepiuoi gpasu 3-pasHoro
BUMIpIoBaHHA. [10TiM mpoBeniTh Apyruii eTan BUMIpIOBaHHS
noTyxHocTi. HatucHiTh X 3HOBY, 100 MiZICyMyBaTH pe3yJbTaT
BHUMIPIOBAHHS MOTYXHOCTI ApyTroi ¢a3u, a MOTIM BUKOHAITE
BHUMIPIOBAHHSA MOTYXHOCTI TpeThoi pa3u. HatucHiTeh X mie pas, mob
MiJCYMyBaTH pe3yibTaT BUMIPIOBAHHSA MOTYKHOCTI TPETHO1 (pa3u, MOTIM
HaTUCHITH SELECT,m06 yBiiiTH B pe’KUM BUMIPIOBAaHHS CyMU
aKTUBHOI MOTY>KHOCTI, Ha AMCILIET Oy/e TOKa3aHO CYMYy aKTUBHOI
NOTY>XKHOCT1 3-X (ha3.

SAVE HartucHiTh ogun pas, 11106 30epertu ojHe MoKa3aHHsl, 3’ IBUThCS 3HAYOK
MEM 1 npuctpiit moaacTk 3ByKOBUM cUTHAII. HaTUCHITH 1 yTpuUMyiiTe
oinbiie 1 cexkynau, mo0 30eperty nokasanHs, 3Hadok MEM noune
OmMMaTH, a MpUCTPii MogacTh 3ByKoBH curHan. Homep iHaekcy, sskui
BiJ1I0OpakaeThCs Ha JIIBOMY JTOJIATKOBOMY JMCILIET, MPOJIOBKYBATUME
3poctatu. Hatucuite SAVE e pa3, mo0 BUiATH 3 pexxumy

3aram’ SITOByBaHHsI. MakcuMasbHa KUTbKICTh 30€pexeHNX JaHUX
CTaHOBUTH 99, KoM 3HAYCHHS JIIYMIILHUKA KITHKOCTI 30€pEeKEeHIX
3HaueHb aocsarue 99, mumnpHuk nokazyBarume FUL. HatucHiTh
CLEAR, o6 ouncTtutu 30€pekeHi MoKa3aHHs, 0 JO3BOJIHUTh
30epiratv HaCTYITHI JaHHI.

SELECT| B pexwumi akTHBHA MOTYKHICT (TOJIOBHUH AuCILICH) + (a3oBHii KyT
(BropuHHui aucmieit) HaTucHITh KHonKy SELECT ,m00 nepexoautu
MDK Tiepiioto (pa3oro, 1pyroro Gazor, TpeThor $a3oro Ta CyMOIO
aKTUBHOI MOTYXHOCTI. B 1HImIoMy pexxumi HatucHiTe SELECT 100
nepeTy A0 nepuoi, Ipyroi Ta TpeThoi (asu.

MIN HatucHiTs, 1100 po3noyary 3amnuc MiHIMaiabHOTO 3HaYeHHs. [JaHa
GyHKIIS IPaLIOe HA Jianma3oHax BUMIPIOBAaHHS HANpPYyTH, CTPYyMY,
aKTUBHOI Ta MOBHOI MOTYyXHOCTi. HaTucHiTh oauH pa3 y pexxumi LOAD,
3’ siBUThCA 3Ha40K MR, BUMiproBanbHMiA Ipuiiaj BiA0Opa3uTh MONepeH1
30epeKeH1 MOKa3aHHs, JIBUI JOTMOMIKHHUI AUCIIICH MTOKaXKe 1HIACKC
3MeHIIeHHs. HaTUCHITH OJIMH pa3 y pexkuMi X, B1I0Opa3UThCs 3HAUOK
CAL, niuynnpHUK OyJie TEPEeXOAUTH MK CYMOIO aKTUBHOI MOTY>KHOCTI
(roJoBHMIE JUCIUICH) + CYMOIO PEaKTHUBHOT MOTYKHOCTI (BTOPUHHHIA
JUCILIEH) 1 CyMOIO Koe(ilieHTa moTyKHOCTI (OCHOBHHMIA JUCILIEH) +
CYMOIO MOBHO{ MOTY>KHOCTI.

CLEAR | B pexumi BUMipIOBaHHSI aKTUBHOI €HEprii HATUCHITH, I[00 CKUHYTH Yac
Ha HyJb, a TOTIM MEPe3anycTiTh Yac. Y BCIX 1HIIUX Jiama3oHax
HATHUCHITbH, II00 OYUCTUTH 30€pEeKEHI MOKA3aHHS.

Hucmneit crpymoBux ki UTM 1232 noka3anwuii Ha puc. 4.7,a B Tabn. 4.3

po3mu@poBaHi 3HaYEHHSI CUMBOJIIB, 1110 BiJIOOPaXKarOThCsl HA HbOMY.
55



DQRDEH® D®

/,/
_—

o g

e cHRARE W

L
: 1
CLA CAL TEMP MAX Ml
i3 ARC
5 J. KVAr
|

IIIII1I|!IIIIHI LTI IIIII:::rtL:—' 13

F‘\
20D D©®

Puc. 4.7.Iucnineit ctpymoBux kiimniis UTM 1232

Tabnuis 4.3.30aueHHs] CUMBOJIIB AUCIUIes cTpyMoBuX KiimiBs UTM 1232

ITo3HauenHsa Ha

CumBon 3HayeHHs
puc. 4.7
1 USB ITponec nepenaui gannx Ha [1K
2 DC [HuKaTop BUMIipIOBaHHS MOCTIHHOTO CTPYMY
3 a1 CumBou nepioi ¢a3u
4 a2 CumBozn npyroi dasu
5 @3 CumBoI TpeThoi (azu
6 h I'ognun
7 mm XBWJIMHA
8 W Baru: cyma Bar
9 cH Barapest po3psikena.
10 S Cexynau
OpuHMILI BUMIPIOBAHHS.
11 Hz, I'm. oguHUI YacTOTH.
PG, I'pagyc: onunuts $ha3oBoro Kyra
KVAr KBap: OJIMHULA PEAKTUBHOI MOTYKHOCTI
12 MIN MiHiManbpHe 3HaAUYCHHS
13 e | AHanorosa rictorpama
14 o3 IepeBaHTaKEHHS
15 S Jliniiika
16 MAX MakcumanbHe 3Ha4YeHHS
17 CLR Inaukarop s ounieHHs 30€peKEeHUX MOKa3aHb
18 - 3HaK MiHyC
19 i CHMBOJI BUCOKOI HAIIPyTr'H
20 - Bxasye Ha HeraTuBHE 3HaYEHHS
21 AC [HmKaTop 3MIHHOI HANIpyTu abo CTpyMy
22 MR InuKaTop 1S BUKIIMKY 30€peKeHHUX MOKa3aHb
23 FREQ CHMBOJ 4aCTOTH
24 MEM IaukaTop [uist 30epiraHas JaHUX
25 FUL Inaukarop 30epekeHUX JaHUX 3aITOBHEHE
26 YTpuMaHHS TaHUX aKTHBHE
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Ipunyun nposedenHs 6UMIPIOBAHL CIPYMOBUMU KATWAMU

BumiproBanHst cTpyMy 3 JOMOMOTOIO KJIIIIIB HEOOXiTHO MPOBOAUTU B TaKii
IIOCJIIIOBHOCTI.

OObupaeMo HEOOXiTHUH Aiarma30H BUMIPIOBaHb (OCTIHHMI a00 3MIHHUN CTPyM
— SKIIO KJIIII MarTh aBTOMATHYHHK BUOIp). SIKIIO HOMIHAN CTpyMy 3a3Jayierijb
HEBIJJIOMHUH, TOYMHATH BHUMIPIOBAHHS HEOOXITHO 3 HaAHOUIBIIOTO Jiama3oHy,
MOCTYIOBO 3MEHIIYIOUH HOTO y pa3i HEOOX1THOCTI.

Po3kpuBaemo Kiimii, HATUCKAIOUM HA BaXUlb. 3aKpUBAEMO KJIIII Ta
oOTuckaeMo npoBiaHuK. [Ipu 1boMy HE0OX1THO BpaxyBaTH:

[To-nepiie, OOTUCHYTH MOTPIOHO JHILE OAUH MPOBIIHUK, CTPYM SKOTO XOYETe
BUMIPATH. SIKI0 00TUCHYTH 2 WK 1poBoAy (a00 2-X *KHIIBHUHN IIHYD B 130JI1111),
pe3ynpTaToM BUMIpIOBaHHS Oyne «0», OCKUIBKM CTPyMH IUX JIBOX MPOBIJHHUKIB
MalOTh TPOTHJICKHI HampsSMKH. MarHiTHe TOJie, YTBOPEHE CTPYMOM OJHOI KUJIH
poBOAY Oy/ie KOMIIEHCYBATUCS MarHiTHUM I10JIEM 1HIIIOI.

[To-npyre, mpoBig MOTPIOHO PO3MICTUTH MAKCUMAIbHO TI0 IEHTPY
MarHiTONpoOBOAY CTPYMOBHX KIIIIB. B 11boMy pasi pe3ynbTaT BUMIpIOBaHHS Oyje
HAWTOYHIIINAM.

34nTaTH pe3ynbTaT BUMIPIOBAHHS.

Xix poéoru

1. OGepiTh MOOYTOBI CHOXKWBa4Ul B ayJUTOPIi €JEKTPUYHI MMapaMeTpH SKHUX
MOJKHA BU3HAYUTH (MOHITOPH, CHCTEMHI OJIOKH, IPUHTEPH TOIIIO).

2. [TigkImr0YiTh MO0 OTHOMY Yepe3 CHellialbHUN MOJOBXKYBad 3 PO3Traly>KEHUMHU
poBOaMU 00paHi CTpyMOIIpruiiMaYi.

3. Buwmipsiite mapaMeTpu eNeKTPOCIOXHUBAHHSI B PI3HUX pEXHUMax poOOTH
(BUMKHEHHMI CTaH, XOJOCTHH Xia, pobouuii pexum). PesynpTaTd BUMIPIOBaHb
3aHeciTh B Tabu. 4.4.

4. 3 10moMOror NporpaMHOro 3abe3nedyeHHs MnooyayWTe rpadik 3MiHU
aKTHUBHOI MOTY>KHOCTI IPUHTEPA MIPH APYKY .

5. OOTUCHITH CTPYMOBHUMH KJIIIIAMU OJJHOYACHO JBa MPOBIAHUKH. 3adikcyiiTe

pE3yNbTaT BUMiPIOBAHHS.
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Tabnung 4.4.Pe3ynpTaT BUMIPIOBaHb €JIEKTPUYHUX MTApaMeTPiB MOOYTOBUX

CIIOKHBAYIB

Cooxusau

Hanpyra,

Crpywm,

IToTyxHICTB

AKTUBHA,
Bt

PeakTuBHa,
Bap

IloBHa,
BA

Koedimient | Pexxum
MOTY>KHOCTI | poboTH

6. 3po0iTh BUCHOBKHU. 3BEPHITh yBary Ha CIOXMBaHHS Y BUMKHEHOMY CTaHi

(StandBy)ra Ha xoJ0cTOMY XOJIi.

1. TutynbpHA CTOPIHKA.

2. Merta po6ortu.

3micT 3BiTY

3. KopoTki TeopeTHyHi BITOMOCTI.

4. TaGnuils 3 eKCIePUMEHTAIbHUMHE JJAHWUMH BUMIPIOBAHb.

5. 'padik akTUBHOI MOTYKHOCTI IPUHTEPA MPH APYKY.

6. AHaJII3 OTPUMAHUX PE3YJIbTaTIB.

7. BUCHOBKH.

KoHTpo/bHi nuTaHHSA

1. [lepepaxyiiTe mapameTpu CIIOKUBAHHS €JIEKTPOSHEPrii CTpyMONpUiiMadyaMu,

PO3KPUNTE CYyTh KOKHOTO.

2. SIkuMu TIpUIIalaMi MOXHA BUMIPSATH NTapaMeTpH €NEeKTPOCIIOKUBAHHS ?

3. [TepepaxyiiTe mepeBaru Ta HEJOIIKH BUKOPUCTAHHS CTPYMOBHX KJTIIITIB.

4. [1osicHITh IPUHIMM 11 CTPYMOBHUX KB 3MIHHOTO CTPYMY.

5. [TosSICHITH IPUHLIUIT [T CTPYMOBHX KITIIIIB MMOCTIMHOTO CTPYMY.

6. B yomy mossirae edexti Xosaa Ta SK BiH BUKOPUCTOBYETHCA B CTPYMOBHX

KJTiIax?

7. [IpyHIMT NIPOBEIEHHS BUMIPIOBAHb CTPYMOBUMU KJIIIIIAMMU.

8. 3ampormnonyire

3axoau

CTpYMOIIpHUIIMaYiB 32 pe3ybTaTaMi BUMIPIOBAHb.
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