“CoBpemMeHHoe uupoBoe obopyaoBaHue
Ha crnyxb6e obpa3oBaHuA:
nabopartopumn Apxumen”’ n L- MUKpo
B NPOEKTHOU AeATenbHOCTN”



Llenin ucnonb3oBaHuAa nadbopatopumn
«Apxumeng v L- MUKpO»:

-OCYLLIECTBNATb HOBbIE NOAXOAbl B 00y4YeHun

OCYLLUECTBNATbL HOBBLIN NOAXOA B MPOEKTHO-
nccnegoBaTenbCKou AeATENbHOCTU

-cnocobcTBoBaTb (DOPMUPOBAHMUIO ¥ YHEHNKOB
HaBblka CAMOCTOATESIbHOIO rnomncka, oopaboTku
N aHannsa nHopmMaLlnm, packpbiTUO
TBOPYECKOro NoTeHUMana y4yawmnxcs

-CcO3/]aH1e 3NEKTPOHHOro pecypca,
cofepXalLLero pasnuyHble BUbl 0GbEKTOB
(TEKCTOBbIE, aHUMUPOBaHHbLIE MOZENY,
npeseHTaumm).




[IpenmyLlecTBa NCNOMb30BaHUSA
LIMdOPOBbLIX rabopaTopun:

* IIO3BOJIAIOT ITOJIYHATb JdHHBIC, HCAOCTYIIHBIC B
TPAOANITUOHHBIX yq€6HBIX OKCIICPUMCHTAX

* JAIOT BO3MOXXHOCTh HNPOU3BOAUTH YIOOHYIO
00padOTKy Pe3yIbTaTOB

e 00JIaJTAIOT MOOMIILHOCTBIO, YTO ITO3BOJIAET
IIPOBOJIUTH UCCIICAOBAHMUS B «IIOJIEBBIX
YCIIOBUSIX).




Ucnonb3oBaHue uncgppoBoun naboparopum:

JlabopaTopHbie padoThI
o puzuke

B npoexkTHOM N
HCCJIe10BATEILCKON
NEeATEJIbLHOCTH

JlabopaTopHbie padOTHI 1O
OMOJIOTUH U XMMHUHU

----




CocrTaB nu@poBou JJad0OPATOPUU KAPXUMET»:
KIIK Palm

IHndpoBbie 1aTYNKKN

MultiLab

U3mepureibHbIN
uHrTepgeunc TriLink

Hudposon -
MHUKPOCKOII



IHndpporas 1adoparopust mo puzuke




KOMILIEKT JaTYUKOB: (pU3HUKA

[daTunk Hanps)xeHua +25 B
[JaTtuunk ToKa +2,5A

[JaTtymnk Toka +250MA
MUKpPOMOHHbLIN AaTunk +2B
Natunk oceeleHHocTY 0+300 78NS
[JaTunk aasneHus 0-=-700k[1g
[aTumk cunel £50H
JaTunK MHAYKUUM MarHUTHOIO

[1aTunK paccrosiHnsa ¢ 6510KOM
nuTaHuna 0-6m

Adatuunk Temnepatypbl —10+110




Iudposas Jadoparopus Mo OMOJIOrud M XUMHUHU




KoMnnekT gat4ynkoB: OMonornsa n XuMus

s /laTynK OoCBELeHHOCTH
0--300nk

Jdatumk Bna)xHoctn 0-100%
pH-meTp 0-14pH

JaTyunk abixaHus +315n/MuH
[aTtumk Kncnopozaa

JaTynK 4acToTbl CepAEYHbIX
COKpaLLEHUN

KonopumeTtp (AaTtuuk LBETA)

[aTtuuk Temnepatypsbl -10-
110




MuttiLab - Fourier Systems
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IIpocmMarpuBaTh BU/1€03AIIUCH NPEABAPUTEIBHO
3aMUCAHHBIX IKCIIEPUMEHTOB

, e
Jx 77

6.3 126
Time(s)




Pazjim4yHbIie crioco0bI 0TOOpPaAXKEHUA JAaHHBIX

Ta0u10 u3MepuTeJIbHbIX NIPUOOPOB

AHAJOroBbIN E
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KoMIprOTEpHASA 1aTYMKOBAS
cucrema L.-Mukpo

¢ JaryukoM pH- Mukpo

KoMnberoTrepHas
TaTYMKOBAsl CUCTEMA

L-Mukpo




CocraB nugposou jadoparopuu
«L- MUKpoO»:

CBEPHYTH ((@
(i

ONTo3neKTpUUecKUii AaTUMK (AaTUMK MOMEHTAa BPEMEHW)
Jlatuuk yacToTe BpauweHus (uMcna o60poToB)
JlaTtuuk yrna noeopota

HNartuuk Temneparypu 0-100°C

NaTtuuk Temneparypu 0-1000°C

llaTtuuk naBneHus

JlaTuuk a6ConTHOro AaBAEeHUs

JlaTuuk BAGKHOCTU BO3AYXa

JlaTtuuk 3BYKa

JHlaTtuuk cBeTa

JlaTuuk UHAYKLUW MArHUTHOIO NoAs

JlaTuuKk HOHU3UPYIWErD U3 AYUEHUS

Hatuuk pH >
INaTuuk 3nEKTPONPOBOAHOCTU MEXAHUKA ( )
Natuuk TeMnepatypsl (TednoH) —

HNatuuk Temnepartypu 0-100°C {(cTexkno, AAUHHBINA)

MNaTuuk NARLAMA rA2A M KNHTNNAAM TAMMAANATIINK
= T——E——

MOJIEKYISIPHAS (@
oUINKA \
@recrronvrammia (@)

3BYKOBbIE BOJIHbI (

-

‘ AATHUKA




Cum®  [EUAT XAMEE DO

CBEPHYTb (.

MamepeHMe HanpsKeHus
PMC «pH-mMeTpus»

PMC «WoHoMeTpus»

PMC «KuHeTuka 1 (rasosas)»
PMC «KuHeTuka 2»

PMC «KonopumeTpus»

PMC «KoHOYKTOMETpUS»
PMC «[leperoHka

PMC «TennoBbie 9p@eKTbi»
PMC «3nekTpoxumus - 1»
TutpoBaHue

UTEHUE QAHHbIX @
U3 APXUBA
HACTPOMKA

OBOPYAOBAHMUSA

I
NPOBEAEHMUE
USMEPEHUIA

“ ATHHMKM




LaTynK 3ByKa

WAcn0nb3yeTCA NPH NPOBEAEHIMM CNEAYIOLLMX
[1BMOHCTDALMOHHbIX SKCNBPUMBHTOB: I[aT‘II/IKI/I | MHKPO

* 3yyetie 3aBMcHMOCTH BblCOThI ToHa 3eyKa OT
YacToTbl KoneGaHui

— * [oHaTie WHTEHCHBHOCTH W rPOMKOCTH 3BYKa
ol « Ml3MepeHite ckopocTH 3ByKa B Bo3gyXe
* [ToHsTie TeMGpa 3syKa
» WHrepchepeHLtn 38YK0BbIX BONH
an » OTpa)XeHue 36yKoBbIX BOMH
+ CT0AYME 3BYKOBbIE BOAHAI
* [IchpaKLLitn 3eyKOBbIX BONH

Jlaryuk BnaxHocT

(1pBAHAZHA4EH ANA AMBPEHHA OTHOCHTENbHOR
' BNAXHOCTH BO3MyXa NPi NPOBBAGHIN
[1EMOHCTDALMOHHbX SKCNEPUMERTOB I
HCCNBA0BATENbCKIX PABOT Y YaALLMXCA.

TEXHNYECKNE XAPAKTEPHCTHKN
1. [IManasoH amepeHia BnaxHocrit - or 10% go 96%
2. TorpellHocTb HaMepeHia £ 5%

3. Bpama omknuka - He 6ones 10 ceK

4. [anaso paBoysx Temneparyp - ot 10°C o 60°C

Jlarunx Temnepatypet 0 -100°C

MpeHasHayeH ANA W3MEPEHHA TeMNepatypbl 8
Pa3NHYHbIX HeArpecCHBHLIX cpegax. Micnonsayerca

o NPK NPOBBAEHIM J8MOHCTPALHOHHbIX
SKCNEPUMEHTOB U uCCneaoBaTenbCKux paGOT
=
— YaLmxca.
Y v

[aT4uK npeacTaBnaeT co60M TOHKYH TPYOKY U3
HePXKABEIOLLER CTaNM (LLyN) C YYBCTBUTENbHLIM
3NeMEBHTOM (TEPMOPE3MCTOPOM) HA KOHLLE.

TexHHYeCKME XaPAKTePHCTHKM
1. [wana3o uamepenui - ot 0 °C go +100 °C

' 2. MNorpewHoCcTs H3mepeHua - He 6onee 1%
3. Bpema oTknmka - He 6onee 0,1 cek



YIuBHUTEJIBHO, YTO MPOBOASI H3MEPEHHUSA ¢ IOMOUIbIO IPOCTOIO
MHUKPO(OHHOIO0 JaTYUKA MbI 0CO3HAJH KAK KOBAPEH 00bIYHbIN

IIYMOB, 2 TaKKe 3BYKOB HA I'PaHu CJbIIIUMOCTH. U3ydasn
0CO0OCHHOCTH IIyMAa M 3BYKOB, MbI MOK€M CBOIO KM3Hb M KM3Hb
OJIM3KHX caesaThb 0ojiee KoOM(POPTHOM, o0eperasi ux!



[IpakTrueckas 4acTh paOOTHI IO ONPEACICHUIO
OCBEILICHHOCTH

N3mepenue konebdaHuil OCBEIICHHOCTH B KAOMHETE reorpaduu

[esb: [IpoBepHUTh COOTBETCTBUE OCBEMIEHHOCTH MTOMEIIECHUS CAHUTAPHO-TUTUEHUYECKUM
HOpMam




Onpepensem npoBOogUMMOCTb
PACcTBOPOB C NOMOLLbLIO AaTYUKa

 [lpoBOOMMOCTDL
pacTtBopa
N3MeHSETCS No Mepe
N3MEHEeHNa ero
TemMneparTypsbl .




IIpakTH4yeckasi 4acTb padoThI I10 ONPEACICHHUIO BIaXKHOCTH, OCBEIIEHOCTH,
TeMIIepaTyphl.

N3MepeHue mapamMeTpoB MUKPOKJINMATA
HA MPUIIKOJbHOM Y4aCTKe

Heas padoThi:
BBIAICHUTH 0CO0EHHOCTH MUKPOKJINMATA
HA NPUIIKOJHLHOM Y4aCTKe

HN3mepennst npoBOAMINACH
B cyooory, 22 .09 2008 roxa

Bertep ceBepo- BOCTOUYHBII,
IMaCMYPHO




OnpenesieHre CBOMCTB BO,Z[BI
G . =

!.,,_-,
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*OnpeeaeHns 1aBJICHUS BOAbI IIPH PA3HBIX TEMIIEPATYPAX)»




U3mepsem pH HanuTkoB



HaoOJuronenue 3a pocToM dacoiu
[P KOMHATHOHU TeMIIeparype




2.M1320moerneHue ydawumucs MuKporpernapamos Orisi
rnpakmu4eckux 3aHamuu ¢ yugbpo8bIiM MUKPOCKOMOM.

Mak [bipen nonsy4ynn



