© PEANU3ALMS

OBPA30BAHUE | = —
MUWUHUCTEPCTBO

POCCHHCKOR / HALHOHAT bl
OENEPALTN | P : cc""

TOUYKA \!pocm

OBPA3OBATE/1bHbIX
NMPOrPAMM
ECTECTBEHHOHAYYHOMU
N TEXHONOIMNMYECKOMU
HAMNPABNEHHOCTEW

MO bUOJTOTTMIA

CUCNnoONb30OBAHUEM
ObOPYAOBAHUA
LLEHTPA «TOYKA POCTA»




BUOJIOIUA

TOUYKA !'POCTA

OnucaHue matepuanbHO-TEXHUYECKOMU 6as3bl
LeHTpa «Touka pocTa», UCNOJIb3yeMOro
ANA peanu3auun obpasoBaresibHbIX NPOrpamMMm
B paMKax npenogaBaHUA OMO/IOrUU U 3KONTOMUU

MarepuanbHo-TexHUYecKas 6asa ueHTpa «Touka pocTa» BKIo4YaeT B cebsa undposbie na-
6opatopun, Habopbl Knaccuyeckoro obopyaoBaHua Anis nposeaeHns GUonorMyeckoro npak-
TUKYMa, B TOM YUC/I€ C UCMOIb30BAHMEM MMUKPOCKOMOB. YYUTbiBAsi NPAKTUYECKUIM OMbIT Npu-
MeHeHUsi AaHHOro obopynoBaHMs Ha ypoKax BUMONOrMK U B NPOEKTHO-UCCNea0BaTeIbCKOM fe-
ATENIbHOCTM, CheflaH OCHOBHOM aKLEHT Ha OnucaHuuM uudpoBbiX nabopatopuit U UX
BO3MOXHOCTAX. [1pn 3TOM umdposblie naboparopuun B Komnnektauun «buonorus», «3kono-
rus», OUanonorns» coaepiKar Kak MHAMBUAYasbHblE ATYMKK, TaK U noBTOpstoLmecs (Tabn. 1).
HasBaHua nocnegHux B npuBenéHHown Tabnuue BbiaeneHbl KypcueoM. Hannune nogobHbix no-
BTOPAIOLLMXCA AATYMKOB pacLUMpPsEeT BO3MOXKHOCTU nejarora no opraHvsauuun naboparopHoro
MpaKkTUKyma.

Ta6bnuua 1
Darumku undpoebix naboparopuit no 6uonormum, aKonoruu u pusnonorum
Ne n/n Buonorusa dkonorusa ®Dusmonorus
1 BnaxHocmu 8039yxa BnaxHocmu 80390yxa ApTepuanbHoro aaBneHus
2 InekmponpoBodumocmu InekmponpoBodumocmu Mynbca
3 OcBewéHHocmu OcBewéHHocmu OcBewéHHocmu
4 pH pH pH
5 Temnepamypel oKpy»xaro- Temnepamypel oKpy»xaro- Temnepamypel mena
weli cpedsl weli cpedsl

6 HuTpat-MoHos YacTtoTtbl gblxaHu1A
7 Xnopva-1oHoB YckopeHus
8 3ByKa IKIr
9 BnaxHocTu nousbl Cunbl (apromeTp)
10 Kucnopoga
11 OnTnueckow nnotHoctn 525

HM (KonopumeTp)
12 OnTuyeckoit nnotHoctn 470

HM (KoslopuMeTp)
13 MyTHoCTH (TypbuammeTp)
14 Okwcu ymepoga

,u,aT‘-IVIKVI n oonosHUTe/ibHble MaTepUuanbl (I'IepeXO,D,HVIKM, 4yBCTBUTE/IbHbIE 2/1I€EMEHTbI, METO-
AndyecKne marepualibl, 3apAagHoe yCTpOl)’ICTBO n ,D,p) KOMMJIEKTYIOTCA B KOpO6KVI"-IeMO£I,aHbI.
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EMONOrMA TOUYKA \!Pocm

UNDPOBAS
NABOPATOPUSG

Puc. 1. Undposas nabopatopus

Huke paHa KpaTkas xapaKTepucTMKa LM(POBbIX AAaTYMKOB, MPUBELEHbI BbiABIEHHbIE HA
NpaKTUKe TEXHONOrMYECKMe OCOBEHHOCTM NpUMeHeHUs. YUET 3Tux ocobeHHOCTeN MO3BOMUT
NpaBwWIbHO MCMOJb30BaTb AATYMKU U NPOLANUTL CPOK UX CNYXKObI.

B komnnekTte umdpoBbix nabopatopuit coaepKatcs MynbTUAATYMKU U MOHOLATUUKM.

MynbTMaaTink No 3KOMOrMK NO3BONSAET U3MEpPATb ClefylouMe nokasatesn: BOLOPOLHbIN
noKasareslb BOAHbIX Cpef, KOHLUEHTPauuW HUTPAT-MOHOB M XJIOPUA-WUOHOB, 3/1€KTPONpPOBOA-
HOCTb, BJTAYKHOCTb, OCBELLEHHOCTb, TEMMNEPATYPY OKpY)KaloLLen cpenbl, TeMnepaTypy pacTBo-
pOB, PacCTBOPOB U TBEPAbIX Ten (puc. 2).

Puc. 2. Mynbtnpatumk no akonoruu. O6o3HayeHre pasbEMOB M TEXHONOMMYECKUX OTBEPCTUI:
1 — ocBeLEHHOCTb, 2 — OTHOCUTENbHASA BNAXXHOCTb BO34yXa, 3 — TeMmneparypa OKpy»Kaio-
wewn cpeppl, 4 — TeMnepartypa pacTBopoB, 5 — HUTPAT-UOHbI, 6 — xnopua-moHbl, 7 — pH,

8 — anekTponpoBoAHOCTb
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TOUYKA \!pocm EMONOrMsA

MynbTaaTyMk no hranosorMu No3BONSET ONPenensATb apTepuanbHOe AAB/EHUE, NYJbC,
Temneparypy Tena, 4actoTy AblXaHWs, YCKopeHue asuxkeHus (puc 3).
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Puc. 3. Mynstrgaruvk no dpusmonorun. O6o3HayeHne pasbEMOB U TEXHONOrMYECKUX OTBEP-
ctun: 1 — Temnpeparypa Tena, 2 — nynbc, 3 — 4YacToTa AblXaHUsA (HAAET CbEMHbIA MYHALUTYK)

1PABQYHUK

O6wasn xapakTepucTuka LG poBbIX AATYUKOB

Jatunku pmu3mMuecKkux napaMmeTpoB OKpyKatoLen cpeabl

Jatuuk BRa)KHOCTU Bo3Ayxa — MNpefHa3HayeH A/ U3MEPEHUs OTHOCWUTENbHOM
BNAXXHOCTU BO3ayxa. [lnanasoH namepenus snaxHoctu: ot 0 go 100 %. Paspelerue no
snaxHoctv: 0,1 %. Bpems yctaHosnenus curHana: 17 c.

JaTunK BNa>KHOCTU NOYBbI — MNpefHa3HaYeH A5 U3MEepPeHUs CTEMEHU YBIAXKHEHUA
MoYBbl, BbIPAXXEHHOW B npoueHTax. MprMMeHseTca B arpo3KoIOrMYecKUX U CeNbCKOXO-
3AMCTBEHHbIX UCCNeA0BaHUSAX.

Puc. 4. latumKk Bna)HOCTHU NoYyBbl
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BUONOrUA TOUKA !'POCTA

p,aT‘IVIK ANNIEKTPONPOBOAUMOCTU — NpegHa3HadYeH anAa perucrtpauumn m mamMepeHuA
yp,eanoﬁ ANIEKTPONPOBOOAHOCTUN XKXUOKUX Cpen, B TOM 4YUC/ieé U BOOHbIX PaCTBOPOB Be-
LecTB. anIMeHFIeTCFI Nnpn U3y4YEHUN XapPaKTEPUCTUK BOOHbIX paCTBOpPOB, B TOM 4ucie
MOYBEHHDbIX BbITAXKEK.

Puc. 5. [latuMKn 3neKTponpoBOANMOCTH

JaTunkK oCBelWEHHOCTU — U3MEPSET YPOBEHb OCBELLLEHHOCTU M 061adaeT CreKTpasib-
HOW YYBCTBUTENIbHOCTbIO B/IM3KOM K UyBCTBUTENIbHOCTM Ye/IOBEYECKOro mMasa. [JuanasoH
usmepenus: ot 0 o 188 000 nk. OTHocuTenbHaa norpewwHocTb: 15 %. [nanasoH pabo-
uynx anuvH BonH: ot 350 go 780 HM. TexHonorMyeckme oCOBEHHOCTU: YYBCTBUTENEH K
Hanpae/ieHUIO Ha UCTOYHUK CBeTa.

[JaTuuk Temnepartypbl OKpy)Kalowen cpeabl — U3MepsAeT TeMnepaTypy BO3ayLu-
HOM cpepbl. JlJaTyMK OCHALLEH BbIHOCHBIM U repMeTUYHbIM TEMMNEpPaTypHbIM 30HAOM,
yCTOMuMBbIM K nabopaTtopHbiM peareHtam. [uana3oH namepenuin ot —40 go +180 °C.
TexHonornyeckne ocobeHHOCTU: ANA NOJyYeHUs AOCTOBEPHbIX AAHHbIX BECb 30H.A
LOMXEH HaxoOWUTbCS B U3MepsieMOM cpene, B NMPOTUBOMOJIOKHOM Cjlydyae BO3HUKaeT
3HauyuTeNIbHaA NOrpeLHOCTb M3-3a Tensionepenayy no MeTaaiMyeckomy 30HAy U pac-
cenBaHMU NMOO NOMMOLLEHUN SHEPrUKU B TOM MECTe, IAe OH He HaxOauTCA B U3Mepsie-
MOW cpege.

JlatTunk Temnepatypbl pacTBOpPOB — W3MepseT TeMmrnepatypy pacTBOPOB WU Cbiny-
yux Ten. OcHaleH BbIHOCHbIM U FrepMETUYHbIM TEMNEPATYPHbIM 30HAO0M, YCTOMUYUBbLIM
K nabopatopHbiM peareHTam (puc. 6). lnanasoH nameperuit ot —40 po +180 °C. Tex-
HONMOrMYeckne OCOBEHHOCTU: AN MONYyYeHUs OOCTOBEPHbIX AAHHbIX BECb 30HA,
LOMIKEH HaxoOWUTbCS B U3MEPSeMOM cpeae, B NMPOTMBOMOJIOXKHOM C/lydyae BO3HUKaeT
3HauyuTesIbHaA NOrpeLHOCTb M3-3a Tersionepenaym no MeTaaiMyecKkomy 30HAy U pac-
cenBaHuM NM6HO MOrNOLLEHUN SHEPTUKU B TOM MECTe, e OH He HaxoAWTCA B U3Mepsie-
MoM cpege.
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Puc. 6. [latunk Temneparypbl pacTBOpOB

JlaTuMK TeMnepartypbl TEpMONapHbIN NpefHa3Ha4yeH Ais U3MepeHUs TeMnepaTyp Ao
900. Ucnonb3yetcs npu BbIMOSHEHUU PabOT, CBA3aHHbIX C M3MEPEHMEM Temneparyp
NNaBNEHUS U PA3NOXKEHUS BELLECTB, a TaKXXe A1 U3MEPEHUSA TeMMNepaTypbl B 3K30Tep-
MUYECKUX MpoLieccax.

JlaTuuk 3ByKa — M3MepsieT YpOBEHb LYMOB B OKpPY’KaloLLLen cpefe U Npy OLEeHKe Ly-
mMonoroLalLwmx nsonatopos. uHamuyeckuit guanasoH: ot 30 go 130 gb. YacTtoTHbIN
ananasoH: ot 50 My go 8 kM. Paspewenue: 0,1 obA (akyctnyeckue geunbensbl). TexHo-
Nornyeckne 0COBEHHOCTU: JaTUMK YYBCTBUTE/IEH K PE3KUM 3BYKaM, KOTOpPble MOTYT AaTb
3aBbILLUEHHbIE pPe3y/ibTaTbl U3MEPEHUH.

Puc. 7. latuvk 3BYyKa

J.aTuuK onTU4YeCcKon NJIOTHOCTU (KOJIOPUMETP) — npefHasHayveH A/ U3MepeHus
ONTUYECKOM MJIOTHOCTU PaCcTBOPOB Ha 3a4aHHOM ANIMHE BOJIHbI (MU3MEPSET KOMYECTBO
NponycKaemMoro CBeTa 4Yepes uccsieayemMblii pacTBop Npu onpeneneHHon aanuHe BOMHbI).
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B KoMNneKT BXOAAT AATYUKM C Pa3fIMHHOM AJIMHOWM BOJIH MONYNPOBOAHUKOBBIX UCTOYHM-
KoB cBeTa: 465 1 525 HM. [lnanazoH nsmepeHus koagduuneHTa NnponyckaHns ceeta: ot
0 no 100 %. PazpelueHune npu nsmepenumn koadduumenta nponyckanus: 0,1 %. Quana-
30H M3MepeHus ontudyeckor nnotHoctu: oT 0 go 2 D. PaspelseHve npu mamepeHuu
ontuyeckom nnotHoctu: 0,01 D. AnuHa ontuyeckoro nyTu kioseTbl: 10 Mm. O6bEM KioBe-
Tbl: 4 Mn. TexHoMOrM4eckne 0CobeHHOCTH: TpebyeTCs XOPOLLO MPOMbIBAThL KIOBETY AJ1s
uccnefyemoro pacTteopa.

LndhpoBoR AATUHK
ONTHMECKOM NADTHOCTH
1515 HM)

Puc. 8. latumku myTHOCTH (CneBa), onTUYECKOM NAOTHOCTH Ha 465 HM (B LeHTpe)
n 525 Hm (cnpaea)

Jatumuk myTHOCTH (TypbuamMeTp) — onpeaenser MyTHOCTb pacTBopa B MHdpakpac-
HOM AManasoHe CBeTa Ha OCHOBaHWW M3MEPEHWS MHTEHCMBHOCTM CBETOBOrO MOTOKa
paccesHHOro YacTuLamu, B3BELLEHHbIMMU B KOHTPO/IMPYEMOM pacteope. [lManasoH us-
mepenus: ot 0 go 200 NTU (Nephelometric Turbidity Units — HecdenomeTpuueckue
efvHuubl MyTHOCTH). Paspewenue: 1 NTU. nvHa BonHbl nctoyHuka ceeta: 940 Hm. Tex-
HoMornyeckne ocobeHHocTu: TpebyeTca XOpPoLIO NMPOMbIBATb KIOBETY A/ UCCNeayemMo-
ro pacteopa.
JaTunMku XMMHUYECKMX NapaMeTpPoB OKpY)KaloLei cpeabl

Oatumk pH — npegHasHayeH gns M3MepeHWs BOOAOPOAHOrO MoKasaTtefs B BOAHbIX
pactBopax (puc. 9 ). AnanasoH usmepenusa pH: ot 0 go 14. Paspewenune: 0,01 pH.
IunanasoH pabounx Temneparyp: ot 10 go 80 °C. [lniMHa “3MepUTENbHOrO 3N1EKTPOAA:
140 mm. Ucnonb3yetca ans usMepeHUs BOLOPOAHOrO NoKasartess BOAHbIX pacTBOPOB, B
Pa3/IMYHbIX MCCEAOBaHMAX OObEKTOB OKpYXKaloLLen cpespbl.

TexHonornyeckme 0CobEHHOCTH:

1) crabunusaumsa nokasaHWi HaCTynaet B TeyeHue oT 2 Ao 7 MUH (3TO BpeMsa OQHOro U3Me-
peHus);

2) nepepn M3MepeHWEM U Nnocsie Hero HeobXxoauMo NPOMbIBaThb B AUCTUIMPOBAHHOM BOAE,
yTo6bl He cOunack KannMbpoeka;

3) B HWXKHEW YacTW 3N1eKTPOAA HAXOAUTCA CTEK/SHHbIM WapUK, YyBCTBUTEIbHBIM K yaapam,
yTO TPebyeT OCTOPOXKHOCTH B 0OpaLLEHWHU;

4) npu xpaHeHuH 0BsA3aTENIbLHO NOMELLLATb HUXKHIOKO YaCTb 3/1EKTPOAA B CreLmasbHbli BioKC
(scTaBnsieTcs yepes oTBEPCTHE B KPbiLLKe OloKca);

5) B 6toKce BCerga Ao/MmKeH ObITb TPEXMOMAPHBIM PACTBOP X/IOpUAA HaTpus, crieadyeT 3apa-
Hee NMo3aboTWTbCA O 3anace pacTBopa, T.K. OH HEMHOMO MPOJIMBAETCA MPU U3BIEYEHUN
3M1eKTPOAA, B CyXOM BIOKCE 3/IEKTPOA CKOPO BbIMAET U3 CTPOS.

B conepxaHue 15




TOUKA !'POCTA EMONOrUS

Puc. 9. CHapsKeHHbIN MyNbTMAATYMK MO IKONOTUK
O603HaveHus: 1 — wyn gatumka 31eKTponpoBoaAMMOCTH, 2 — wyn gatymka pH, 3 — anek-
TPOA CpaBHeHUs, 4 — wyn AaTtynKa Temneparypbl, 5 — 3almMTHble Konnadku (CHATbI)

IPABOYMHANE
JaT4yuK HUTPAT-MOHOB — MO3BOJNIAET U3MEPSATb KOHLLEHTPALMIO HUTPAT- MOHOB
B uccneayemom pacteope. [uanasoH namepenus: ot 2x10% go 0,2 monb/n. Pabouwii
avanasoH pH: ot 0 go 12 egnnuy pH TexHonornyeckne ocobeHHoCTU: cTabunmsaums
MoKasaHWW HacTynaeT B TeyeHue oT 2 MuH. [1pegHa3HayveH ANs KOMYeCTBEHHOMO onpe-
LEe/IeHUs HUTPATOB B Pa3/iMyHbIX OObeKTax OKpY)KaloLLen cpeabl: BOAE, OBOLWAX, PYK-
Tax, KONbacHbIX U3AENUAX U T.4.
JaTuuK XxNopua-UOHOB — CIYXKUT 4SS U3MEPEHUS KOHLIEHTPAaLMKU MOHOB XJlopa B UC-
cnegyemMoMm pacteope. JuanasoH uamepenus: ot 10° go 1 monb /n. Pabouwnit guanasoH
pH: ot 0 o 12 eguuuuy pH. OnvHa anektpoga: 140 mm. [Ina skonormyeckmx uccnenosa-
HUI Lenecoobpa3HO UCMOb30BaTb HEKOTOPbIE AATYMKM U3 APYTUX KOMMIEKTOB MOCTaB-
Ku obopynoBaHus. TexHonornyeckne ocoBEHHOCTH: CTabunusaums nokKasaHWi HacTy-
naeTt B TeyeHue 7/ MUH (3TO BpeMs OOHOro usMepeHus). Mcnonbsyetcs ana Konuue-
CTBEHHOrO ONpeAeneHns COAEPXKaHWs MOHOB XJiopa B BOAHbIX pacTBOpax, Mouyse,
NpoAyKTax NUTaHus.
Mpu ucnonb3oBaHWM [ATYMKOB HUTPAT-MOHOB M XJTOPUL-UOHOB K CreLuasbHOMy pasb-
€My My/bTUAATYMKA MO 3KOMOTMM HEOOXOAMMO MOAK/IIOYaTh MOHOCENIEKTUBHBIN 3MEK-
Tpoz (pabounit 3neKTPoa), a TakKe 31eKTpos cpasHeHus (puc. 10).
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Puc. 10. NoHoceneKTMBHbIN JaTymK
(npucoeguHeHbl 3N1EKTPO XTOPUA-UOHOB U 3/IEKTPOA, CPaBHEHUSA)

Jatuuk Kucnopopga — npefHasHayeH AS1A onpeaesneHns OTHOCUTENTIbHOM KOHLEHTPaLMK
Kucnopoga B Bosgyxe. uanasoH usmepenus: ot 0 go 100 %. Paspewenue: 0,1 %. TexHo-
Nornyeckme ocobeHHOCTU: MPU M3MEPEHWU COAEP)KAHUA rasa B BblAbIXaeMOM BO3[dyXe
HeobXoaMMOo aeprKatb MeMbpaHy MaKcHMasibHO G/IM3KO KO PTy; BOCCTAHOB/IEHWE MOKasa-
HWI Ha BO3Ayxe npoucxoauTt Yepes 1—2 MuHyTbl (Bpems anddysumn yepes meMOpaHy).

JaTuuk oKucu yrnepoga — u3MepsieT KOHLEHTPaLUMIo MOHOOKCHAA yrepoda (yrapHoro
rasa) B okpy»xatoen cpepe. [inanazoH nsmepenus: or 0 go 1000 ppm (MUNIMOHHBIE JoNM).
Paspewienue gatumka: 1 ppm. TexHonormyeckue ocobeHHOCTU: NpU y4ETe B UCCNIELOBaAHNUM
el 1 coaeprKaHusa Kuciopoaa notpebyeTcs nepecyeT M3 MUIZIMOHHbIX AONEN B MPOLEHTbI
LNsi NPUBEAEHNUA K OQHON pasmMepHOCTH (3HadeHWe B ppm cneayeT pasaenvtb Ha 10 000).

Pd RELEON FlReLcon

B Lindposoit parunk

P «nuopoaa (Bo3ayx)

Puc. 11. Jatumku kucnopopa (cneea) u yrapHoro rasa (cnpaea)
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Oatuuku pusmMonorvyeckux nokasaresen opraHusMa YenoBeKa

Jatunk TeMnepatypbl Tena — npefHasHayeH A5 HernpepbIBHOrO U3MepeHUs Temne-
paTtypbl Tena B noambiweyHon BnaguHe. OcHawéH BbIHOCHBIM 30HAOM. [lnanasoH usme-
penus: ot 25 po 50 °C. Paspewenune patumka: 0,1 °C. TexHonornyeckas oco6eHHOCTb:
A5 TOYHOTO U3MEPEHUS B NMOAMbBILEYHOW BNajuHe AO/MKHA HAaXOAUTbCS BCS MeTauv-
yecKas YyacTb 30HAa.

ﬂ RELEON
AR

WABAOADT NG

[ 1] o

Puc. 12. [latuvk Temneparypbl Tena

[JaTtuMK apTepuanbHOro paBnieHUA — MO3BOJISAET U3MEPATb apTepuasnbHoe Aasre-
Hue B avanasoHe ot 0 po 250 mm pr.ct. Paspewenue pgatumka: 0,1 mm prt.cT. [datumk
NO3BOJISIET ONPELENUTb CUCTONIMYECKOE, ANACTONIMYECKOE AAaBNeHUe, Nynbc. B komnnekTt
JaTyMKa BXOAMT CreumasnbHas MaHXeTa C YTArMBatoLWmM MeXaHU3MOM, HarHeTaresib BO3-
AyXa C BO34yLUHbIM K/lanaHoM U TpybKa ansa NoaKIoYeHMs K AaTUMKy. TexHonornyeckue
0cob6eHHOCTU: HEOOXOAMMO KOHTPOIMPOBATb MNOTHOCTb NOAK/OYEHWUSA Pa3beMOoB, npa-
BWJIbHOCTb MOJIOXKEHMSA MaHXXeTbl Ha nsiede. Bo3ayx U3 MaH»KeTbl ciefyeTt cnyckarb paB-
HOMepHO, MeAJIEHHO, CNerka NPUOTKPbIB K/lanaH HarHetarens.

JaTtumMK nynbca — MNo3BONSET HEMPEPLIBHO OMNpenensaTb YacToTy CephAeYHblX COKpa-
weHui. MmeeT BbIHOCHYIO KNUMCY, HAAEBAEMYIO Ha nanewy, uccnegyemoro. [lnanasoH us-
MepeHus nynbca: ot 0 go 250 ya /muH. Paspewenue: 1 ya/muH. TexHonormyeckue oco-
GEHHOCTH: cneayeT KOHTPOSIMPOBaTb MPAaBWIbHOCTb HAAEBAHWSA KIWMCHI, T.K. MPU W3-
nvwHe MybOKOM HageBaHWMM OHa nepeaaB/MBaeT MesNIKMe KPOBEHOCHbIE COCyApl
nasnbLa, YTO YMeHbLUAET TOYHOCTb U3MEPEHUM.

JaTumK YacToTbl AbIXaHUA — MpefHAa3HAYeH A1 U3MEePEHUS YacTOTbl fblXaTesbHbIX
ABWXXEeHWUN (UMKNIOB «BAOX-BblOOX») 3@ eAuHULY BpeMeHU. AHaNn3MpyeTCcs KONMYECTBO
COKpaLLLEHWUI rpyaHON KNETKU U nepeaHen 6piollHon cTeHKU. B komnnekT gatumka exo-
OMT Habop rMrMeHUYecKMX HacafoK, MIOTHO HaAeBaeMbIX Ha AblXxaTenbHyl TPYOKy.
[OunanasoH namepenus: ot 0 go 100 umknos /mMuH. Paspewierue: 0,5 umkna /mMuH.
JaTunk ycKopeHusa — onpefensieT yCKOpeHue ABUXKYLLMXCSA OObEKTOB MO TPEM OCAM
KkoopauHart. [lnanasoH namepenus: ot —8 no +8 g. Pazpewenune parumnka: 0,004 g.
Oarumnk IKI — npepHasHayeH Ans M3MepeHUs 3NEKTPUYECKOM aKTMBHOCTM cepaua.
Onpegnenset napameTpbl, HeOHX0AMMbIE A1 MOCTPOEHUSA 3/IEKTPOKAPANOrPaMMbl C No-
MOLLbIO CMeLManbHbIX OAHOPA30BbIX HATENIbHbIX MEAULIMHCKUX 3/1EKTPOAOB, NOCTaBse-
MbIX B KOMMJIEKTE C AATYMKOM. TexHOMornyeckne ocobeHHOCTU: rpadmK 3MeKTpoKap-
AMOrpaMmsbl B MPOrpaMMHOM 0becrneyeHnn CTPOUTCA B OAHOM OTBEAEHMM.
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JaTtunuk KUCTeBOM cunbl (3promMeTp, CUJIOMEP) — U3MEpPSET CXKUMALOLLEE YCUNE,
co3gaBaemMoe KUCTbio pyku. [uanazoH namepenuit: ot —50H pno +50H v BTOpOI BapK-
aHT —10H pgo +10H (n1bo B kMnorpammax, rpammax). Paspewerue: 0,02H.

Pa6ota B nporpammHomM obecneueHun Releon Lite

B komnnekrte undposoi naboparopum Releon noctaenseTtca nporpamMmHoe obecneve-
Hue Releon Lite Ha USB-dnew-Hakonutene, a takke Bluetooth-apantep ans ceasu
perucrparopa AaHHbIX ¢ 6ecnpoBoaHbIMK aatumkamu (puc. 13).

¢

P RELEON |

Puc. 13. O6wui eug USB-dbnew-Hakonutens (BHu3y) u Bluetooth-agantepa (seepxy)
Releon

YctaHoBka [10 Releon Lite Ha peructpatop AaHHbIX C OMNEpPaLMOHHOM CUCTEMOM
Windows moxeT ocywectBnatbca Kak ¢ USB-dnelw-Hakonutens, Tak U ¢ canta npous-
BOAMTESNSA, YCTAHOBKA Ha MOBWbHbIE TesiedOoHbl (CMapTdOHbI) — TONBKO C CalTa Npous-
BOOMTENSA, CCblJIKA Ha KOTOPbIA MNPUBOAWMTCA B CMWCKE WMCTOYHMKOB WHbopMauuu
nocobusa. B nocnegHem cnyyae AoOCTynHa yCTaHOBKA Ha YCTpPOWMCTBa C niatchopmMamu
Android u iOS. MNopspok yctaHoBku O Releon Lite onvcaH B pyKOBOACTBE, KOTOpOe
BXOZMT B KOMIIEKT NOCTaBKU. AroputM paboTsbl B MPorpaMMHOM obecrneyeHnn Hecno-
»eH. [pacduryeckn oH NpeactaeneH Ha cnepyioLLen cxeme (puc. 14)
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