NEUROBOTICS
)

LLlenTep

AnnapaTHbI KOMMAeKC
AN51 cCne0BaHNS
noBeAeHWS rPbi3yHOB

PyKOBO,ZI,CTBO Mo aKCryaraunm

Bepcna 3.5.7



CnpaBoyHas MHpopmMaLVs

HacTogaLmm 4okyMeHT 9BAeTCH PYKOBOACTBOM MO 3KC/yaTauyiv U TEXHNYECKOMY
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N34enus.

B CBS3M C MOCTOAHHOW paboToM MO COBEPLUEHCTBOBAHWIO N3Aenns,
B KOHCTPYKLMIO MOTYT BbITb BHECEHbI ISMEHEHNS, He yXyaLlatoLype
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TenepoH: +7 495 742-5086
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info@rat-house.ru
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[MpeaynpexaeHuns

% 3anpeLlaeTcsa MCNonb3oBaHWe U3AenVsa He No Ha3HaYeHuo, HapylleHue
MNpaBwA 1 YCAOBUIA SKCMNyaTaLmm

%  3anpeLlaeTcsa UCMoNb30BaTb W3Aeune Npy BbICOKOM BNaXHOCTV B BOAE UK
noAa AoXAEM. He aonyckaeTca nonajaHue BAaryt BHyTpb 13aenns

% [I3nenve MOXeT 1NCMOoNb30BaTbCsA TO/bKO B TOW KOMMAeKTaLuy, KoTopas
NpeaycMOTpeHa NPon3BOAMUTENEM

CnnCoK NPUHATBIX COKPaLLEHWNI

[K [lepcoHanbHbIN KOMMbIOTEP
o [porpaMMHoe obecrneyeHne
oC OnepayyroHHaga cnctema

YIKP  YCTPOWMCTBO 3N1EKTPOKOXHOTO pasjpaxeHund
YPIIM YCnoBHaa peakuma nacCMBHOIO n3beraHmg

YPAM  YCnoBHaa peakuua akTBHOIro 1n3beraHns



OrnaeneHune

T. HA3BHAUEHIME VI METOLMKM ..ottt 4
1.1. YcnoBHaa peakums NaccMBHOTO U36eraHusa (YPTT)...cooiiciireceeeees 4
1.2. YCNoBHasA peakumst akTUBHOIO U30eraHNsA (YPAN) ..o, 5
1.3. KOHOANKTHBIE CUTYALMN MO BOTEITHO ... 5
1.4 TIDEAMOUTEHIIE MECTA oviiiiiiieieieieieie etttk ettt 6
1.5, PEDNIEKC BAMUP@HUIT ...viie ettt 6

2. MEPBI DE30MACHOCTM ..ottt 7/

3. TEXHNYECKNE XAPAKTEPMCTIUIKM oo ittt 9

4. [ToAroToBKa 060PYAOBAHMA K IKCTIYATALMM c..oiviiieieiieeiie e 11

5. TTDOTPAMMHOE OOECTIEUEHMIE ...ttt 12
5.7. TTPOBEAEHME SKCMEPUIMEHTA ... ivtietieiieieie ettt ettt ettt ettt 12
5.2. TEMHAA-CBETNAA KOMHATA (YPTT) oo 14

[TAPAANTMA .tttk 14
HACTDOWIKY ..ttt 14
JOMONHUTENBHBIE HACTPOMKM ..ottt 15
KOL SKCTTEPUIMEHTA itttk ettt ettt ettt ettt 15
CTATUCTUUECKME TTOKA3ATEIIM vttt 15
5.3. AKTUBHOE V30ETAHUE (YPA) ..o 16
[TAPAANTMA .otttk ettt 16
HACTDOWIKY ..ttt 16
JOMONHUTENBHBIE HACTPOMKM ..ottt 17
KOZ IKCTTEPUIMEHTA .ttt etttk etttk etttk ettt en et 17
CTATUCTUYECKME TTOKB3ATEIM vttt 18
5.4, PEPNIEKC BAMUIPDAHIS ..ottt 19
TTAPAZMTIMA .ttt bkttt 19
HACTDORIKI ..ttt 19
KOL SKCTTEPUIMEHTA 1iivtitiieiei etttk ettt ettt ettt 19
CTATUCTUYECKINE MOKABATEIIM 1ottt 20
5.5. HeCKONBbKO YCTPOMICTB OAHOBPEMEHHO ...cviiieiiieiieieieiee et 21
5.0, AHATING BATTACEN ...ttt 27

6. IKCMNyaTaLUms, TPaHCMNOPTUPOBKA, XPaHEHME N YTUNN3ALUA N3AETUA oo, 23
6.1, DKCNNYATALNOHHDBIE OTPAHVIUEHVIA .eiviiiiiieii et 23
0.2, TPAHCTIOPTUPOBKE ...ttt ettt etttk ettt ettt ettt enens 23
0.3, KPBHEHVIE ..ottt ettt 23
B4, YTUTIABALMIT ..ottt ettt 23

7. TEXHNUECKOE OOCITIYIKMBAHVIE ...ttt 24
7.1, TUMNYHBIE HENCTIPABHOCTU N X YCTPAHEHVIE L.t 24
7.2. TaPAHTN TIPOUBBOANTEIIA L.ocviiiieieeieieieit ettt 26



1. HaszHaueHne n meToANKMN

Komrnekc «Llentep» npegHasHaveH ans
aBTOMATU3MPOBAHHOIO OMNpeaeneHns
KOFHUTUBHBIX GYHKLUMI (0By4aeMoCTb 1 NamsaTh)
NabopaTOPHbIX XMBOTHbBIX Ha OCHOBE peakLn
M36eraHns 3NeKTPOKOXHOr0 pasapaxuTens.
LLlenTep No3BONSET MPOBOANTL TECTMPOBaHME
ANS MbILLEN UAN KPBbIC.

B pe3y/ibTate TeCTNPOBaHWA Onpele/IArnTCA

Cnefyrolive NnapaMeTpsi:

Bpemda npebbiBaHWA XMBOTHOIO B PA3/IMUHBIX 30HaxX Kamepbl
[NepemeLleHne (NyTb) rpbi3yHa Mo oTAe/IbHbIM 30HaM 1 3a BeCb
3KCMEePUMEHT

3azepxKa peakLny

KomniekcHble CTaTUCTUYeckme rnokasaTenm Ang BbIoopky rpbi3yHOB (0bLee,
cpeaHee, M, D, CKO OT BpeMeHW npebbiBaHWS, MyTV 11 CKOPOCTY
nepemMeLleHnsd)

Ob606LEHHbIE MO BEIOOPKE IKCMEPUIMEHTOB XapaKTepUCTUKM (BCe
BbllLlenepeyncieHHble) B Bige Tabauupsl M, D, CKO

MoaaepXvBaeMble METOANKM:

1.1. YcnoBHaga peakumsa naccMBHoOro nsberaHus (YPMn)
Passive avoidance

» TeMHada 1 cBeTNaa KaMmepa

Step through, Lightbox

3aMKHYTOe MPOCTPaHCTBO, KyAa
MOMeLLAEeTCs rPbI3yH pa3aeneHo Ha
/IBe Kamepsbl, B OAHOW 13 HWUX — CBET,
B APYrov TeMHOTa.

[PbI3yH MOMeLL@aeTcs B CBET/bIN

oTcek. Kak TONbKO rpbI3yH nepexoamT

Ha TEMHYH CTOPOHY — BK/THOYaeTCA 3/1eKTpUHecKad CeTka U pe3|<|/||7| 3BYK.

BO3MOXHO NprMeHeHe MOTOPU30BaHHOM ABEPLIbI 1 3aKPbIBaHWA NPOX0Aa
06paTHO NpY NONaAaHUM rPbI3yHa B TEMHYHO 30HY



» [lnowagka / Step down
[PbI3yH MOMeLLaeTCa Ha HeOObLLYHO
MA0LLAAKY, HAXOAALLYHOCA Ha
HEeKOTOPOW BbICOTE OT Moja.
KaK TONBbKO rpbI3yH CMyCcKkaeTCd BHN3,
HaYMHAEeTCA 31eKTPOKOXHOE
pasapaxeHue.

e

1.2. YcnoBHaga peakuma akTmBHoro nsberaHms (YPAWN)
Active avoidance

Kamepa paszeneHa Ha ABa oTceka.
[pbI3yHY NpeabaBageTca ' | \{,‘ ,
nocnefoBaTeNbHOCTb CTUMY/IOB |
(CBET, Nay3a, NeKTPUYEeCcKnin ToK C '""I l | | 1 }3
PEe3KNM 3BYKOM). >3

[PbI3yH AO/KEH 06YUMTHCS yCreBaTb @-H ‘ ! . J ‘ ‘

nepemMeLLaTbCa U3 OAHOro OTCeka B : ugumml\mm,,..‘,:
APYro A0 BO3HNKHOBEHMA

3N1EKTPOKOXHOMO pPasapaxeHys.

hilllid

1.3. KOHPAnKTHBIE cnTyaumu no Borento
The Vogel conflict test

[PbI3yHY AIUTENbHOE BPEMSA He AaeTCsa NILLA UK BOAA. [PbI3yH NOMeLlaeTcs B
Kamepy, rae UMeeTcst KOpMyLIKa U nounka. Kak TONbKO rpbi3yH MNOAXOANT K
KOPMYLLIKE UM BOAE, B KAMEPE HAaUNHAETCA 3/1eKTPOKOXHOE PasfpaxeHne.

-




1.4. lpegnoyteHne mecTa
Place preference

Ang 3TOWV METOAVKW NCTTONBb3YHTCA
CTEHKW C Pa3/IMYHbIMKN obosamMun

(KBagpaTbl, MOSIOCKM, TOUKM). L |
3mepsaeTcs BpeMa npebbliBaHMS in ’ { l ' ' ‘ l ‘ ‘ { ‘
rPbI3yHa B pa3HblX MOMELLeHUAX 1,

COOTBETCTBEHHO, ONpeAendroTca | | } ] ‘ \ ‘
npeanounTaemble 060w, b = 'vl AN

1.5. Pednekc 3amMmpaHus
Startle reflex, fear conditioning

B 370 MeToAVIKe U3MEPARTCA peakLUa Ha pa3gpaxnTenss MeToLoM U3MepeHuns
pe3kux ABUraTeNbHbIX KonebaHuin rpbidyHa. Peakuma xapakTeprsyeTcd BpeMeHeM
OT NPeAbABAeHNd CTUMY/Ia A0 Hayana peakumn, AINTeNbHOCTLH peakUnm U
aMMANTYAO0W (CTeneHbHo).

BapuaHThl:

e VI3mMepeHyie NPAMON peakLny Ha pasHble pasgpaxnTeny

e llccnenoBaHVe MPUOBPETEHHOM YCI0BHOM peakuyn NyTem npeabaBieHns
COBMELLEHHOr0 CTMYa (Harnpumep, CBET 1 3N1eKTPUYeCTBO), a Moc/1e
HEeKOTOPOro BpeMeHM TONbKO OAHOTO (CBET).

[ns 3TOM MEeTOANKM HEOBXOAMM CneLmanbHbl BOKC C AaTUMKOM KONebaHM
(1 NporpammHoe obecrnedeHrie sepcnn 3.3.0+).



2. Mepbl 6e30nacHoCTH

MpW aKkCANyaTaummy 1 TEXHNYECKOM 06CYXMBaHWI HEOBXOAMMO
BbINOHATL TPEO0OBaHWA, MPeACTaBleHHble B HAaCTOsILLEM PYKOBOACTBE
Mo 3KCAAyaTaumm.

K pasgenutensHoMy TpaHCGOPMaTopy AOXKHBI ObITb MOAKIHOYEHbI BCE
YCTPOWCTBA, 3N1eKTPUYEeCKy CBA3aHHbIe Mexay Coboin. MouwHOCTH
pasfennTenbHOro TpaHcGopmMaTopa A0MKHO XBaTaTh ANd PabOoThl BCEX
YCTPOWICTB, MOAK/TFOUEHHbBIX K HEMY.

Ecnm koMnbroTep, Ha KOTOPOM ByAeT 3KCMNyaTMPOBaTLCA 1N3aenne, MUTaeTca oT
CeTu, TO OH 06sA3aTe/IbHO A0/KEH ObiThb 3a3eMNEH Yepe3 TPEXMPOBOAHYH BUNKY
AUTaHNS.

KaTeropuuecki 3anpeLlaeTcs MCNoAb30BaTk 3NEKTPOCETH, B KOTOPbIX
COBMeLLIeHbl HeTpanb ¥ 3alLUMTHOe 3a3emneHue!

ByabTe BHUMaTeNbHbI, He A0MNyCKalTe NageHus 1 HebpexHoro obpalleHns ¢
nnenviem. Cneayet 6epexHo 0b6pallaTbCa C KabensgMmu U pasbeéMamyl, YToobbl
NPOAIUTL UX CPOK CNYXObI. Mpr BO3HKHOBEHUW COMHEHWS B LIeIOCTHOCTU
M3LeNns NNu Kabenen, BO3BPaATUTE UX MPOU3BOAUTENIO ANS HaANeXalLllen
3KCMepTU3bl U PEMOHTA.

B ciydae ntob0oro COMHeHWs), KacaroLLerocst 6e30nacHoOCTU U3AeNNst, OHO
JOSIXHO 6blTb BO3BPALLIEHO MPOU3BOAUTENHO.

B uenax obecneyeHns 6€30MacHOCTY 3anpeLlaeTcs:

x HapywaTb nopsaok paboThl C M3AenneM, yCTaHOBAEHHbIN HACTOALLMM
PYKOBO/ACTBOM
% BckpblBaTb M3aenve, NPon3BOANTL CAMOCTOATENbHbIA PEMOHT

[1pV BO3HUKHOBEHUW NHOOOIr0 POLa aBapUMHOW CUTYaLn U HapYyLUEHWAX BO
Bpems paboTbl HEOOXOAMMO OTKMHOUNTE nsgenme ot MK, BblknrounTs MK 1
MNPVIHATL MEpPbI MO YCTPAHEHWIO MPUYMH aBapUIHOW CUTYaLN.

3anpellaeTcs HapyLlaTb YCNOBUSA TPaHCNOPTVMPOBAHMISA, XPaHEeHNS U
aKCMNAyaTaunmy N3aenns:

v YCN0oBWgA 3KCNyaTauum nsaenns 4o/mkHbl COoTBeTcTBoBaTh YX/14.2 TOCT P
50444-92, pabouasa temnepatypa +10°C...+35°C, oTHOCUTENbHAA BNaXHOCTb
o1 40 a0 80%



V' YCNOBUA XPaHEHVA N34eN1A A0/IKHbBI COOTBETCTBOBATH YC/IOBUAM XPaHEHNS
1 no FOCT 15150-69, Temnepatypa xpaHeHua +5°C...+40°C, oTHOCKTeNbHadA
BNaXxHoCTb A0 80% RH

V' YCNoBWA TPAHCNOPTVPOBAHUS 134eN1a COOTBETCTBOBATL YC/10BYAM
xpaHerua 5 no OCT 15150-69, TemnepaTypa TPaHCNOPTUPOBaHUS -
50°C...+50°C, oTHOCUTENbHAas BNaXHOCTb A0 98%

Mocne TpPaHCNOPTMPOBAHNS NPY OTPULLATENBHOW TemnepaType nepej
BK/ItOUEHMEM M3enre HEOBXOAMMO BblepXaTb B TEMIOM MOMeLLEeHNN
He MeHee ABYX YaCoB.

Kopnyc annapaTtHO-NporpaMMHOro komnnekca «LLlentep» n3rotosneH 13
HenpoBoAsLLEero MaTepurana.

OnacHOCTb MOXET NPeACTaBAATb TOMbKO 31eKTpUYeckas ceTka B pabouem
pexnme. MakcumanbHbli TOK 15 MA, uTo npw HanpsxeHn 100 B He aBnaeTcs
CMepTeNibHbIM Jaxe AN TPbI3yHOB (1ab0opaToOpHbIX KPbIC U Mbllen). CneayeTt
06paLlaTbCA C OCTOPOXHOCTL JIFOAAM C KaPANO-CTUMYNATOPaMN.

3anpeLlaeTcs noABepraTb NpProop NPAMOMY COTHEYHOMY CBETY. BepxHuii
(CbeMHbIN) bnok bepeyb OT Baru.

[lepea MCNONb30BaHMEM 3NeKTPUYECKON CeTKM yoeanTbCa B OTCYTCTBUW BAarn Ha
3afiHen 1 nepeaHein yactax. [onyckaeTca Hanrume Bnaru Ha npyTbax.



3. TexHn4ecke XxapakTepUCTUKK

JInHenHble pasmepsl (LLXBXI)

580x487x330 MM

MaTepuiansl

Henpo3payHbI YepHbI naekcuriac,
aFOMUHWN, CTanb

[eTekyms XMBOTHOrO

OnTtnyeckas B MIK-ananasoHe

CoesmHeHne C KOMMbTEPOM

USB

OCBeLWEHHOCTL MIOLLAAKN

e 2 JIK npu OHe8HOM c8eme U 30Kpblmeix
dsepyax, 6e3 BHYMpPeHHUX 1aMn

e 115 5k npu ceeme snamn ¢ 0OHOU CMOPOHSI

e 185 K npu cgeme samn ¢ 060uUx CMOPOH

LLIar snexkTpoceTku
PacCToAHE Mexay OCAMK NMPYTKOB

CeTka Ang KpbIC: 18 MM
CeTka Ana Mblllen: 9 Mm

CKBaXHOCTb SNIEeKTPOCEeTKN
paccToAHVe MeXAy NPyTKamu

CeTka 4nga kpbic: 15 MM
CeTka Ana Mblllen: 6 MM

[lvameTp NpyTbeB SNEKTPOCETKM

3 MM

[lofada MMNynbLCOB

PyuHasa 1 aBToMaTr4yeckas
(nog ynpasneHvewm 10)

HanpsixeHne a1ekTpoceTku

100 B

Cuna TokKa SN1EeKTPOCETKU

[0 15 MA

MpUHLMN AeNCTBNS

8 ¢as, 2.5 Ny, umnynbcel Mo 50 Mc

[NTaHWe OT CceTu

220 B

TpeboBaHVA K KOMMBbIOTEPY

e [Ipoueccop He MeHee
Core-i3 5 nokosneHuns

e Microsoft Windows 10+ nnu
Ubuntu/Manjaro 20+

e USB 2.0 nopt

[apaHTVA

1roa

[1pOM3BOACTBO

Poccna, OO0 «HelpoboTmKC»




YCTPOWMCTBO AN 31EKTPOKOXHOI0 Pa3apaxeHns npeacTaBnsgeT cobon ceTky, C
YyepenoBaHMEM NPYTbEB PA3NYHONM MOASPHOCTM MO A.bypoLly.

IJIEKTPUHECKASA CETKA

CocTouT M3 NpyToB, MMeeeT 8 a3 (T.0. Mepabiii W 4eBATbIN - opHodasHbIe). Mogaya UMNYILCOB
HanpaxeHuem go 100 B npoucxoguT ¢ yactotoi 2,5 I'Ll. YkasaHHas B HAacTpoilKax cuna ToKa
06ecneynBaeTca NOHWKEHUEM HaNpPSAKEeHUs B 3aBUCUMOCTU OT NPOBOAUMOCTH TPbI3YHa.

Meprvoa nepeknioyenns ecex a3 | [LnMHa UMnynbca
T 0,4 ¢ (2,5Tmu) 50 mc

®aza 1 . . l

®asa 2 J l l

®baza 3 l l ._
Obasa 4 l l I
Gasa 5 l l

®dasa 6
®basza’ l l
®baza 8 . l

[=]

®A3bl 3NIEKTPOCETKN

TPbI3YH NONYYaeT INEKTPOCTUMYNALMIO NPU KOHTAKTE C ABYMA PasHbIMU hasamm.

PaccTosHMe MeXay hasaMun U UX KONNYeCcTBO BbIGPaHbl COTNAcHO TUMMYHOMY pasMepy rpbl3yHa Tak,
YTO6bI, NPAKTUYECKM NPH IGOM PacnoNOXEHUM Ha CETKE, TPbI3YH NONYYan CTUMYNALMLO.
CTUMYNALNA He NPOUCXOZHUT, ECIU IPbI3YH CTOUT HA O{HOM e{UHCTBEHHOM NpPYTe CETKU UK eciu
AEepXUTCH 3a fiBa 0AHODA3HbIX NpyTa.

TTHL
L
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4. MoarotoBka 060pyA0BaHMSA K 3KCNIyaTaLmm

Ans BKIHOUEHWA Nprbopa He0OXOAMMO BbIMONHUTL C/1eAYHOLLYH)
NoCNef0BaTe/IbHOCTb AENCTBUIA:

v NMOAKMOUUTL CEeTKY 3/1eKTPOKOXHOIO PasfpaXeHuns B pa3béM Ha HOOKOBOW
CTeHKe npmubopa

v NOAKMOUUTL LWHYP MUTAHWA OT Mprbopa K anekTpryeckorn cetn 220 B

v noakntounTts USB WHYp OT Nprbopa K KOMMbrTepy

Mepes 1 Mocne skCrayaTaumy peKoMeHayeTcs:

e  OUUCTUTL BbIABWUXHOW 0TOK
e [lpoTepeTb 31eKTpoceTky
e  OUUCTUTL OT 3arPA3HEHUI BHYTPEHHIOK NMOBEPXHOCTb CTEHOK

Bce yacty, KpoMe BepxXHero 610Ka3, SN1EeKTPOCEeTKHU, MOTOpI/IBOBaHHOVI ABepubl U
6yMa>KHb|X 0060EeB MOXHO MbITb I‘IpOTOMHOVI BO,£I|O|71

11



5. [porpammHoe obecneyeHune
[TpUHLMNVaNbHbIE OTANYMA OT BEPCUN 2:

e bosiee TOYHbBIN anropnTM AeTekUnn rpbi3yHa

e YNPOUWEHHbIE WAbNOHbBI 3KCMEPUVIMEHTOB (METOAMKN)

e (TaTNCTMKA, COOTBETCTBYHOLLAA LLIAOMOHY 3KCNeprMeHTa

e Ha MOMEHT HammcaHusa 3TOro PyKOBOACTBA, eAMHOBPEMEHHO MOXHO
NCMONB30BaTb TONLKO oanH LLenTep (Bepcua 10 3.3.1)

[Mporpamma paszaeneHa Ha TpW BKIaAKM:

® OKCMepumeHT
e (TaTnCTMKa
e HacTpoviku

5.1. lpoBeaeHne akcnepnMeHTa
CTpaHI/ILI,a SKCMNepnMeHTa pasfe/ieHa Ha 3 30HbI:

1. OTObpaxeHue BMAa C KaMepbl (1eBast 4acTb)
2. Hactpovikum skcnepumeHTa 1 npmnbopa (Mpasagd YacTb)
3. YnpasneHne xo40M 3KCrNepumMeHT (BHI3Y)

ap ae
OD @B

Y 123([32203259] THn 3KCNEpUMEHTa El TémHas-ceeTnas komHata (YPMK) ~

HacTpoiiku 3KcnepumenTa

TeNBHOCTL BOL

Cnesa ~

1

Cwna Toka 200mMA

> [lononkuTeNbHble HACTPOIKM SKCTIEPUMEHTa

2

000

Ipbi3yH ;@mem

12



Bb|6ep|/|Te B SKCMepnMeHTa 1 nposegnte HeO6XO,£I,|/Il\/|I:>Ie KOPPEKTNPOBKW,
COrnacHo Ballew MeToAMKe (Chna TOK3, pa3/inyHble BPEMEHHbIE rnokasaTenm).

10 HaxaTnH Ha KHOTKY YCTPOMCTBa (BBEPXY, C Ceer
CepuiiHbIM HOMEePOM) BO3MOXHO: @ Fococrs B oo
B Croroia  Oberonosuisl -
1. BPYYHYH NMpOBEPUTH PaboTOCMOCOOHOCTb Inenssoo 5¢
Nproopa 1 BKIHUNTL BCE BAPUAHTHI
CTUMYNSLAN: CBET, 3BYK, 38yK
) Tox | 10001y
3N1EKTPOCTUMYNALNSA, @ TakKe OTKPbITb UK —
3aKpb|Tb ,D,Bele.y N Cropoka O6e nonoBuHsl
OnutenbHocTs  5C -
2. 3ajaTb UM Nprbopa ANA yA06CTBa B
I/ICI‘IO/'Ib3OBaHI/Iﬂ, Hal‘lpl/ll\/lep ((ﬂ paBbI|7|>> 3J'IEI{TDOCTHMYJ'|9L|.HF|
B Cuna toxa 200mA

/10 Hayana NbOoro sKCNepUMeHTa HeobXoANMO
NPOBECTUN MHMLManu3aumto ¢oHa. [ins 31oro B
HUXHEeN YacT NPorpaMMbl HAXMUTE Ha KHOMKY

i OnutenbHocTs  5C -
MoTopK30BaHHas ABEPb
CO 3BEe3/0M.

[Py HaXaTUM Ha 3Ty KHOMKY BO3HWKHET AMaN0oroBoe OkKHO, MHCTPYKLIMAM
KOTOPOro HeEOHXOAMMO CNeA0BaTh:

7 VHnumannsauna dona — O x

o YBEOWTECK, YTO MPBI3VH W NOCTOPOHEWE NpEAMETH yEpaHsl wa Lentepa n
HammuTe 'OK

e

Ecnn reomeTpust U3meHnnach (Apyre obou, fob6aBneHbl npeaMeThl), TO
Heobx0oA1MO MOBTOPUTL MHULMANU3ALIMIO GOHa.

LLIa6/10OHbI 3KCMepUMEHTOB:

® JemMHag-cBeTag komHaTta (YPI1)
® AKTVBHOE n3beraHve (YPAN)
® [IpeanouyTteHne mecTa

Ana Hayana sKCNepuMeHTa HaXMUTe Ha KHOMKY «HayaTb 3KCNepUMEHT»,
AOCTYMHYH TONbKO MOCAe MHULManM3aummn GoHa:

° Haynute FKCNEPHUMEHT
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5.2. TemHasi-cBeTnasa komHata (YPI1)
NTAPAONTMA

MeToayKa 3ak1H4aeTCa B BblpaboTke YCI0BHOW peakuy MacCMBHOTO M3beraHms.
Kamepa LWenTtepa paszaeneHa Ha ABe rNoSIOBUHbLI C MOMOLLbIO Meperoposiku ¢
HOPOBWAHbLIM OTBEPCTMEM: CBETNYHO (MOXHO MCMOBb30BaTh MPO3payHble CTeHKN)
N TEMHYIO CTOPOHY. [ PbI3yH MOMeLLIaeTcd Ha CBeT/Iyro CTOPOHY. ECIU rpbI3yH
MPOABUT €CTEeCTBEHHOE XeNaHue 1 Nepernsier B TEMHYHO MOJ0BUHY, TO
BbIMOIHACTCA dNeKTpryeckas CTUMYyNALUS.

ap ae
0D @B

FY 123[32203259] Tun SKCnEpUMEHTa EI TemHaa-ceeTana komHaTa (YPIW) +

HacTpoiiku skcnepumeHrTa

Makc. ganurensiocts 300c C

Cnesa ~

1

Cwna Toka 200MA

> [lononHuTenbHbIe HACTPOMKM SKCNEPUMEHTE

.
»
.
-
-
»

o o Oxuparue rpol3yHa Ha NeBoi CTOPOHe

Tpbi3yH || KommenrT

HACTPOVIKU

e Makc. 0n1umesnbHOCMb — BPEMSA, MOC/1e KOTOPOro NpekpaLlaeTcs 3KCNepuMeHT

e (BeM/aA CMOPOHA — CTOPOHa (C1eBa WK CrpaBa), Ha KOTOPOW byaeT cBeT
/NN YCTaHOBNEHbI MPO3payHble CTeHKN

e (Cusna moka

e Pecucmpayus nepexoda (6e3 Momopu308aHHOU dsepu) - 3arnsaapiBaHne (XOTS Obl
YaCTb FPbI3yYHa HAXOANTCA B TEMHOW MONOBUHE) AU MONHBIV Nepexo (rpbi3yH
MNONHOCTBH HaxXOANTCA B TEMHOW MOOBUHE)

e Makc. Konu4yecmaso yuka108 — No AOCTUXEHWIO 3TOT0 3HaUeHWA NpekpaLlaeTcy
3KCMepuMeHT. LKA, 3TO Koraa rpbi3yH nepeberaeT 13 CBETI0M B TEMHYH)
MOMIOBUHY 11 06PATHO. Hanprmep, Mpw 3HaYeHU «1», KOr[a rpbi3yH ywen 13
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CBETNOW MONOBUHbI U MOAYYNN SNEKTPUUECKYHO CTUMYASILIAIO U BEPHY/ICS
06paTHO — 3KCMEePUMEHT NPeKpaTUTCS.
e /Icnose308ams 08epb — MPW HaAVYMU MOTOPN30BaHHOM ABEPW, OHA

3akpblBaeTCd Moc/e MoaHOro nepexoia rpeisyHa. MNoasngroTcd Takme
HaCTPOWKN:

o JnumensHOCMb 31eKMpocmumMyaayuu — BPeMS,, B TEYEHUM KOTOPOTrO

MPOVCXOAUNT CTUMYAALMS TOKOM MOC/e 3aKpbiBaHUA ABepn. 10 nctedeHmnn
3TOro BpeMeHu ABepb OTKPbIBAETCH

be3onacHoe spemsi — Bpemst Moc/e 31eKTPOCTUMYASLNAN U OTKPbITUS ABEPU, B
TeyeHVe KOTOPOro NpebbiBaHVe rpbi3yHa Ha TEMHOW MOOBHE He
COMPOBOXAAETCS CTUMYASUMEN. ECn rpbI3yH He MepeLuén B TeyeHye 3T0ro
BPEMEHW Ha CBETNYH MONOBUHY (M HE MPEBbILLIEHO MAKC. YMC/I0 LKIOB) —
TO CTUMYNALMSA HAUMHAETCS 3aHOBO.

JOMONHUTENBHbBIE HACTPOMKY

e fIpkoCmb — CBET Ha BblbpaHHOW «CBeTN0N CTOPOHe», «0» — CBET BbIK/IHOUEH

e JOH — AONONHUTENIbHAA 3BYKOBad CTUMYNALNSA COBMECTHO C 3/1EKTPUYECKON.

o VIHMepsan nepebecaHus — BpeMa (MHTepBan 6e30nacHoCTH), A0 AOCTVXEHNS
KOTOPOro He COBEePLUaeTCA N0rMYeCcki Nepexos Ha CiefyroLLyo CTOPOHY.
BBefeH A1a peleHna MeTaHWI rpbi3yHa Nno kamepe.

XOL SKCMEPVMEHTA

1
2.
3.
4
5

o)

7.

MHUUmanusauma ¢oHa (0AMH pa3 B Hayane)
BkntoueHme skcnepriMeHTa (OXxuaaHve rpbiyHa)
[TomMelLieHne rpbi3yHa Ha CBeTYHO MON0BUHY

. ABTOMATUYeCKWI CTapT 3annci 1 OMMKKU SKCNeprMeHTa
. CaM 3KCMeprMeHT, KOTOPbIN 3aBepLUaeTcd b0 MO MakCUManbHOMY

BPEeMeH, TMHO MO AOCTUXEHUIO MAaKCMaNbHOIO KOMYeCTBa LMK/I0B.
YananeHwve rpoisyHa 13 Lentepa.

[TOBTOpEHMe 3KCrepyMeHTa C APYrM rpbi3yHOM, HauMHas C Wwara 2.

Ha ntoboM 3Tane 40 OKOHYaHWA SKCMEePVMEHT MOXHO BBECTU 3HaUeHWs B NO/A
[pbI3yH 11 KOMMEHTapuin (BH13Yy CMpaBa). DTV 3HaYeHWA OTOOPAa3ATCA B CTATUCTVIKE
1 VCMONB3YHOTCA 419 COPTUPOBKI Pe3ybTaToB.

CTATNCTUYECKINE MOKASATE/A

B ctatuctuke (cM. 6.4.) 0TObpaxaroTCa 1 PacCUNTBIBAOTCA CleayroLLme
nokasatenu:
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o JlnumensHocme [C]

o JlameHmHoe gpems [C] (T naTeHT) - Bpemsd 10 NepBoro nepexosa 13 CBeTomn
MONOBKVHbLI B TEMHYI0. B C/ly4ae, Korga rpbl3yH He BbINMOAHWA HU OAUH Mepexos,
3TO Bpemda paBHO A/IMTeNbHOCTV SKCNepnMeHTa.

e Bpewms anekmpudyeckod cmumyaayuu [c] (T CTM) — Bpems, NpoBefEHHOe
rPbI3YHOM MOJ BO34ENCTBUEM 31EKTPUHECKON CTUMYNALMU (CYMMapHOe Bpemd
B TEMHOW NMONOBUHE)

® Omka3 [[la/HeT] - nokasblBaeT, COBEPLUANCH 1 XOTb OAVH Nepexos 13 CBET/I0N
MONOBWHbI B TEMHVYHO.

5.3. AKTBHOe n3beraHue (YPAN)
NAPAANTMA

MeToAnKa 3aknto4aeTcd B Bblpa6OTKe yCﬂOBHOI7| peakun akKTMBHOIro n3beraHus -

KOrZa rpbi3yHy HEOOXOAMMO BbIMOAHATL ONpeaenéHHble AeNCTBUS AN U3beraHus
INEKTPUYECKOM CTUMYAALIAN,

LLlenTtep AONXeEH BbITb pa3aenéH Ha ABe NOoAOBKMHbBI C MOMOLLLHO NeperopoakM ¢
HOPOBUAHbBIM OTBEPCTMEM.

B AaHHOW MeToAMKeE 3aN10XEHbl LMKIbI, e KaXablVi LKA pa3dbuT Ha dasbl:

e daza npeambynbl

o {a3a CBETOBOW CTUMYNALNN

o  ®a3a naysbl Mexay CTUMYNALNAMY

o  Daza aNeKkTpPNYeCcKon CTUMYNALUAMMN

[Mocne HacTynneHns ¢pasbl CBETOBOW CTUMYNALNY 3aMOMNHAEBTCA TekylLee
MOJIOXEHWe rpbi3yHa (neBasa 1an rnpaBagd NnoaoBKHa).

B cnyuyae, ecnm rpbi3yH COBEPLUNA MEPexos Ha APYryto MOMOBUHY Nocne
CBETOBOr0 CTUMMYAa, TO BCe CTUMYAALMI NPeKpaLLaoTcs 40 KOHLa Lkna. [pbi3yH
MOXeT MPOV3BOIbHO HAXOAMTCS B NHOOOW MON0BMHE MOC/1e COBEpPLUEHUS
nepexoja 10 HacTynneHns Ga3bl CBETOBOW CTUMYNALMM CEAYHOLLErO LMKAA.

HACTPOWIKW
e Kosu4ecmeo Yyukios
e (Cusna moka

e  Qa3a npeambysibl — BDEMA A0 HACTYMIEHWA CBETOBOW CTUMYNALMN 40 Hayana
Lykaa. MoxXeT 6blTb Hy/1IeBbIM
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e ®a30 c8ema - Bpemd AeNCTBUSA CBETOBOU CTUMYNALNN U ONUMOHANBHON
3BYKOBOW CTUMYIALMN

e ®a30 nayssl - BpeMst MeXAy CBETOBOW M 3NEKTPUYECKOM CTUMYNALMSMN.
MoxeT 6biTb HyNeBOWA.

e D030 3ekmpuyeckold CMmumMyIayuu — Bpems AenCTBUSA S1eKTPUYeCKon
CTUMYNALNN.

ap ap
oo @B @
SkcnepumerT  Llentep

a  AkTuBHoe u3beranue (YPAW) v

HacTpoiiku skcnepumerTa

0 UMKNOoB

\ 2,00MmA
' 1500c
i

[ 500c

3000c

> [lononHuTeNbHble HACTPOMKY SKCMEpUMEHTa

g il

[ 1
HacTpoiiku pacnosHaBaHns

Mopor 20 :

JOMONHUTENBHbBIE HACTPOMKM

e fpkocme

e 38yk HO pa3e c8ema — OMUNOHANBbHbIN (HE KAHOHWNYECKN) 3BYKOBOWM
pa3apaxuvTens BO BpeEMA CBETOBOMO CTVMY/1a

e 38yK HO ¢ase 3nekmpu4eckot CmMumMyia4uu — ONUMOHaNbHbBIN (He
KaHOHUYeCKN) 3BYKOBOW PasapaxnTesb BO BPEMA 3/1eKTPUUECKOTO CTUMY 1A

XOL SKCMNEPVMEHTA

1. VIHnumanmsaumsa ¢oHa (oanH pas B Hadasne)

2. BrroyeHye skcneprMeHTa (oxXvaaHne rpoi3yHa)

3. [TomMeleHVie rpbi3yHa Ha 100y MONOBUHY

4. ABTOMaTMYeCKM CTapT 3anncy 1 10rVIKU SKCNeprMeHTa

5. CaM 3KCneprMeHT, KOTOPbIV 3aBepLUaeTCd No OKOHYaHWM nocieaHero
Lyikna.

YananeHwve rpoisyHa 13 Lentepa.

/. TloBTOpeHue 3KCnepriMeHTa C ApYrm rpbi3yHOM, HauMHag C Lwara 2.

o)

17



Ha n1t060M 3Tane 40 OKOHYaHWA 3KCMEePVMEHT MOXHO BBECTY 3HaYeHUA B MO
[pbI3yH 11 KOMMeHTapuin (BH13Yy CrpaBa). DTV 3HaYeHNA 0TOOPaXaroTCH B
CTAaTUCTVIKE U NCMONB3YHTCA 419 COPTUPOBKM PE3y/NbTaToB.

CTATNCTUHECKNE MOKASATE/ N

Bpewms peakyuu [c] (T peakummn) — BpemMsa OT Hauana Gpasbl CBETOBOW
CTUMYNALNK 0 COBepLUeHnd nepexoaa B Apyryro CTOPOHY UK 40
OKOHYaHMA LyMKna.

Kosuyecmeo pas nosayyeHus snekmpudeckod cmumyaayquu [WT.] (N 3. CTUM) —
KONMYECTBO LMK/I0B, B KOTOPbIE Mepexo He bl COBepPLLEH A0 Havana
Gasbl 3N1eKTPUYECKON CTUMYIALAN.

Kosnuvecmao omkasos [LWT.] (N 0TKa30B) — KOIMYeCTBO pas, Korja rpbi3yH He
COoBepLUan HY OAHOr0 nepexosa 3a LMK/ Ha APYryro rMosIoBUHY (nocsie
HaCTyn1eHna Gasbl SNEKTPUUECKON CTUMYNALNN).

CpedHee gpemsi caemosol cmumyayuu [c] (T Cp.CBET.CTM.) — cpeaHee 3a N
LIKI0B BPEMSA, MPOBeAeHHOe B Gpa3e CBETOBOW CTUMYNSLMN A0 Nepexosa
Ha APYryro MOMIOBUHY WKW OKOHYaHWA Gasbl 3N1eKTPUYECKOn CTUMYAALMN.
CpedHee 8pemsi 3nekmpuyeckod cmumyayuu [c] (T Cp.an.CTUM.) — CpefHee 3a
N Lyk10B Bpems, NpoBeAéHHOe B Gase 31eKTpryeckor CTUMYALMN 40
nepexoza Ha APYryr NMoaoBYHY UV OKOHYaHWA Gasbl 3/1eKTPUYECKO
CTUMYNALNK (OKOHYaHUSA LIKNa)

Bpewms anekmpuyeckold cmumyaayuu [c] (T 31.CTM.) - CyMMapHOe Bpems 3a
BECb 3KCMEPVIMEHT, B TeUeHVe KOTOPOro rpbi3yH Mnosyyan a1ekTpuyeckyro
CTUMYNALMIO.
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5.4. Pepnekc 3amuvpaHus
NAPAANTMA

B 3TOM MeToAVKe BbIMONHSAETCA 3aMep BPeEMEHW, ANNTENbHOCTIA 1 aMINTYAb!
peakUM rpbi3yHa Ha PasnyHble pasapaxuteny NyTéM M3MepeHns KonebaHum
cneumanbHoOro bokca.

BapraHTOM MeTOAVKM ABNAETCA U3MEPEHVIe NPUOBPETEHHOW YCIIOBHOW pPeakLuny,
KOrZa Ha 3Tane 0byyeHnsa NpeabaBaatOTCA COBMELLEHHbIE C 31eKTPUYeCcKUM
pasfpaxeHnemM CBETO-3BYKOBbIE CTVMY/IbI, @ Ha 3Tane perncTpaumn naMepaeTcs
peakuya Ha CTUMY/IbI yKe 6e3 31eKTPUYeCcKor COCTaBAOLLEN.

HACTPOVIKM

XoA SKCMepnMeHTa ornpeaendeTcd chueHapnem, T1.e. BpeMeHHOI7|
noceaoBaTe/ibHOCTbHO CBETOBbIX, 3BYKOBbLIX N SN1EKTPNYECKNX CTUMYOB.

[na Kaxzaoro CTMyna AOCTYMHO M3MeHeHNe TaknX NMapaMeTpoB, Kak:

e /lnumesnsHocme (t)

e 3adepxxka neped cmumysiom (At) — Bpems OT Hauana CLeHapus Uan OT KOHL
npeaplayLLero CTMyna Toro xe tuna

o BequvuHa cmumyna: ANA CBETOBbIX CTUMYNI0B — APKOCTL (%), 414 3BYKOBbIX —
TOH (I'W), 4ng anekTpnyeckmnx — cuna toka (0,5-15 MA)

Kaxabln CLleHapuii UMeeT Takme HaCTPOWKU, Kak:

o JlnumensHocms yukna cyeHapus (T) - NONHOE Bpemd Lyikna 13 CTVIMY/I0B.
e Kosnuyecmeo nosmopos cyeHapus (N)

100% 100%

0 1 2 3 4 5 &

e |
[==]
(=]

Ceet  3nekTpo  3ByK T=100c . N=2
4 10mA 7 t=10c I At=40c

+EAV

XOL SKCMNEPVIMEHTA

1. VIHnumanmsaumsa ¢oHa (oanH pas B Hadase)
2. epeHoc rpbi3yHa B HOKC
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6.
7.

[TomelLieHe 60KCa C rpbisyHOM BHYTPbL LLenTtepa

3anyck 3KCnepmMMeHTa KHOMKOW «HauaTtb 3KkCnepriMeHT»

CaMm 3KCnepriMeHT, KOTOPbLI 3aBepLIaeTcd Mo OKOHYaHWK Moc/ieHel
nTepauumn uykna.

YaaneHne 60kca € rpbisyHoM 13 LLentepa.

[TOBTOpEeHVe 3KkCcnepMeHTa C ApYriM rpbi3yHOM, HaulHaga C wara 2.

Ha ntobom 3Tane A0 OKOHYaHNA 3KCNeprYIMEHT MOXHO BBECTV 3HaYeHUs B MONS
[pbI3yH 11 KOMMeHTapuin (BH13y CrpaBa). DTV 3HaYeHNA OTOOPaXaroTCa B
CTAaTUCTVIKE U NCMONB3YHTCA 419 COPTUPOBKM PE3y/bTaToB.

CTATNCTUYECKINE NMOKASATE/

Peakupel cumMTaeTca Bpems OT Hayana NpeabsaBaeHns CTUMyna 10
BO3HUKHOBEHWA PErNCTPUPYEMbIX KONebaHWI NoNa Mo rpbi3yHOM. ECau CTUMyn
He BbI3Ban peakuuu, To: BpeMS peakuum byaeT paBHO BpeMeH CTUMYA3,
ANNTENBHOCTb peakumy byaeT paBHa Hyto, a Takas peakuus He byaeTt
YUNTLIBATLCA MPY pacyéte cpeaHen peakumu.

CpedHee spems peakyuu (ecnn bblia) Ha BCe BUAblI CTuMynoB [c] (T peakuum)
- CyMMapHOoe BpemMsa peakLUin Ha BCe BYAbl CTVMYN0B, AeneHHoe Ha M.
Obujee KoauYecmaso CmMumy1o8, Ha Komopele 0bHapyxeHa peakyud [LWT.] (M)
CpedHee 8pemsi peakyuu Ha ceem, 3nekmpuyecmso U 38yk [C] (Tce, Tan Tss) —
CyMMapHoe BpemMa peakLmy Ha CTUMY, AeNeHHOe Ha COOTBeTCTBYoLLee
KOINYECTBO CTUMYNOB Mcrymyna.

CpedHAs 0aumenbHOCMb Peakyuu Ha caem, 3nekmpu4ecmao U 38yK [C] (Des,
Dan, D3B)

CpedHsa amnaumyoa peakyuu Ha caem, 3aekmpu4ecmaeo u 38yk [ycn. en.] (Vee,
V35, V3B)

Obuwjee konuyecmso cmumynos [LT.] (N)

Kosnuyecmaeo ceemosslx, snekmpuyeckux u ceemosslx cmumyn08 [LUT] (Nes, Nsp,
Nsg)

Kosiuyecmaso c8emosslx, 3/1eKmpuYeckux U C8emaossix CmumMy/108, Ha KOmopesie
06HapyxeHa peakyud [LIT] (Mcs, Msj, Msg)
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5.5. Heckonbko ycTponcTe o4HOBPeMEeHHO
BO3MOXHO OoAHOBPEMEHHOE NCMO/Tb30BaHNe HeCKO/TbKNX yCTpOI7|CTB.

OCObEHHOCTU NOAKNOUEHNS:

5.6. AHanms 3anuncen

1. Kaxgpl LLentep go/mkeH ObiTb NOAK/IOYEH K OTAe/IbHOMY USB-XOCTYy.
He ncnonbsymte USB-xabbl, Tak Kak MPOMyCckHas COCOOHOCTb Xxaba MOXeT
He obecneynTb Nepegady B1AeoO no wuHe USB.

2. [lpy NepBOM BK/IKOYEHUN: 3aMyCTUTE MPOrpaMmmy U NOAKIYanTe
YCTPOWCTBa MO OAHOMY

3. Ecnm kaMepa onpegenniach HenpaBuibHO, HaXMTE MPaBon KHOMKOW
MbILLIV MO 06NaCTU BUAEO 1 BbIOEpUTE APYryro KaMepy.

4., Kaxablin Lentep paboTaeT 0TAeNbHO, HO B OAHOWM U TOM Xe BbiBpaHHOW
napagumrme 3kCrepuMeHTa.

Ha Bknasake aHanm3 0TOOPaXaroTCs 3aMMCK BbIOPaHHOIO TWNa aKCreprMeHTa.

o HaxaTur Ha OAHY 3aMM1Cb OTOBPAXAETCA TabnuLa CTaTUCTUKILA A9 STOW 3anncu
1 BNAEO. BapnaHTbl HaNOXeHWS Ha BUAEO:

e [lymb - KyCOYHO 3aJaHHas NMHMSA MO KOOPAVHATaM LieHTPpa rpbi3yHa BO
BPEMEHN

e [pbi3yH — 0OTOBPaxeHe pacno3HaHHOW 061acTy, FAe HaxOANTCA MPbI3yH

e Tens08as kapma — OTOOPaxeHne NpebbiBaHWA PbI3yHa BO BPeEMeHY B BUAe
TEM10BOW KapTl

ao
g0 g

Tun sKcnepuMeHTa EI TémHan-ceemnan komrara (YPNMA) =

O0O0OO0ODO0ODODODOOODOORDODODO

Hassanne

2023.05.18-16.47.00.933

Tpbisyn KommenTapmit

2023.05.18-16.46.56.836 123 4321

2023.05.18-16.45.30.836
2023.05.18-16.45.29.950
2023.05.18-16.44.09.193
2023.05.18-16.44.09.192
2023.05.18-16.42.53.768
2023.05.18-13.38.42.484
2023.05.18-13.36.37.302
2023.05.18-13.35.05.867
2023.05.18-13.33.34.665
2023.05.18-13.17.58.542
2023.05.18-13.16.43.041
2023.05.18-13.15.54.277
2023.05.18-13.15.32.075

<

IpbisyH|Cepoid A3S Kommemapwﬁ

202211151144

Hanowenne Tennosad kapra ~ [ Skcnopt

JnutensHocTs T natext. T cTum. KommenTapuii

> EEE.EEE

A

T‘“ \é:u-ml”.
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[Mpu BbIGOpE HECKONBbKYIX 3aMmCen B BEPXHEN CTaTUCTYeCkon TabnuvLe
OTOOpPaxatoTCA MoKasaTeN 3TUX 3annceil, a BMeCTo B1AeO NOKa3blBaeTCs
Tabnuua, 0Tobpaxarollasd pacnpeaeneHue CTaTncTMyYeckyx nokasatener no Takim
NapameTpam BbIOOPKM, Kak:

o N-KOMNMYEeCTBO

o (p. - CcpefHee 3HaueHne

e D-ancnepcnd

® (O - CpefHeKkBajpaTnyeckoe OTKIOHEHVIe («CUTMa»)
o  MUH. — MVHUMaNbHOE 3HayeHne B 3TOM BbIOOPKe
e Makc. — MakCManbHOe 3HaveHne

BblbpaTb HECKONBKO 3anmnceit MOXHO CAeAyrLLIMU CNoCOBaMU;

e /ICNONb3ys KONOHKY C raoukaMu I HaxaTWHo Ha HUX 1€BOW KHOMKOW MblLLN
e Vicnonb3ysa knasuwwu Shift nnu Ctrl n HaxaTvie neBOV KHOMKOW MbILLUN

Tun skcnepumerTa EI TemHan-ceeTnan komHata (YPNM) = B Skcnopr
Ha3ssanmne pbi3yH KommeHTapmii JNUTEenEHOCTE T cTUM OTKa3 KommenTapuit

O 2023.05.18-16.47.00.933 2023.05.18-16.46. 230 239 0.00 Ja 123 4321

46.56.83 2022.11.15-11.44... 7.70 7.70 0.00 Jla CepsiiA35 M
O 2023051816.4530.836 2023.05.18-13.15. 1475 an 1163 Her
O 2023.05.18-16.45.29.050

O 2023051816.4400.193

O 2023.05.1816.44.00.102

O 2023.05.1816.42.53.768

O 202305.1813.38.42.484 e ——

O 2023.05.1813.36.37.302

O 202305.1813.3505.867 . o 440 ags 067
O 2023.05.1813.33.34.665 o 8.4 228 4500 03
O 2023051813.17.58.542 . 620 i~ 671 -
O 2023.05.1813.16.43.041 M 23 230 0.00

O 2023.05.1813.15.54.277 Make. 117 270 e

H

[ng 3kcrnopTa 0TObpaxaemblxX AaHHbIX B TabANYHbIA Gaiin (419 O4HOM 3anncU UMK
HECKOTbKMX) HEOOXOAMMO HaxaTb Ha KHOMKY «IKCMOPT» B BEPXHEM MPAaBOM yry.
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6. JKcnayaTauns, TPAHCNOPTUPOBKA, XPaHeHWe U
YyTUAM3aUMS U34eNns

6.1. OKcnnyaTauOHHbIE OrpaHNYeHnd

He gonyckaeTcs akcnyaTaynsd U3genns B yCI0BUAX NonajaHng aTMOChepHbIX
0Ca/flkoB, KOHAeHCaUMM BNnary, BO34enCTBUA CONeBOro TyMaHa 1 030Ha, Noj
NnpAMbIMW COTHEYHBIMWN JTyHaMW, BO BprIBOOI‘IaCHOVI cpede, B Cpeje C
TOKOMPOBOAALLEN Mbl/IbH, arPeCcCUBHBIMY ra3aMu U Mapamu, U Apyrnx yCnoBuUsX,
He 0beCneyYmnBatoLLIMX HaANEXALLYHO 33Ty OT HEGArONPUATHBLIX BO3AENCTBUN.

[locne xpaHeHnd B X0N04HOM MOMeLLeHU 1 Moca1e TPaHCMOPTUPOBKU MpK
oTpuLIaTeNbHBIX TeMMepaTypax nepes BkIoYeHem, 13genme 4oKHO NporpeTbCa
npu Temnepatype He Hxe 10°C B TeyeHune 24 4acoB B yrakoBaHHOM BUAe,
YTOObI 30eXaTb KOHAEHCALUMM BNarv BHyTpU M34ennd.

6.2. TpaHCNoOpPTMpPOBKAa

V3penve MoXeT TpaHCNOoPTMPOBaTLCA BCeMY BUAAMU KPbITbIX TPAHCMOPTHBLIX
CPeACTB, KpOMe TPaHCMOPTNPOBaHNA B HEOTarN/IMBaeMbIX OTCeKax CaMo1eToB U
MOPCKM TPAHCMOPTOM, B COOTBETCTBUW C TpeboBaHuamu TOCT P 50444-92 u
NnpaBuiamy NepeBo3Kn rpy30B, AENCTBYHOLLMMI Ha KaXA0M BUAE TpaHCnopTa.
Ycnosug tpaHcnoptuposaHug no F'OCT 15150-69 angd ycnosuin xpaHeHna 5.

6.3. XpaHeHue

B TeyeHve rapaHTUinHOro Cpoka usgenvie AoKHO XPaHUTLCA B TPAHCMOPTHOM
yrnakoBKe MpeanpuaTUS-1u3roToBUTENA Ha CKaZax NOCTaBLVKa 1 MOTpebuTens,
Kpome CK/1aZ0B Xene3HOA0POXHbIX CTaHLUMIA, JOMKHO NMPOU3BOANTLCA B YCI0BUAX
xpaHeHra 1T no FNOCT 15150-69 - B 3aKpbITOM MOMELLEHUN 1Py TeMnepaType
+5°C g0 +40°C 1 oTHOCUTENBHOM BNaxHOCTLHO 80% npu Temnepatype 25°C.

6.4. YTnansauynga

KpuTepuamu npeaenbHOro COCTOSHWA U3Aenns SBNaeTcs BblpaboTka pecypca,
HEBO3MOXHOCTb WM TEXHUKO-3KOHOMUYEeCKask HeLlenecoobpasHoCTb
BOCCTaHOB/IEHA PabOTOCNOCOHOHOIO COCTOAHNSA.
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7. TexHn4yeckoe obcnyxmBaHume

[py TEXHUYECKOM OBCNYXMBAHUM U3AENU HEODXOAMMO ClefloBaTk TpebOoBaHA
6e30MacHOCTW HaCTOALLErO PYKOBOACTBA.

PaboTa MO TeXHNYECKOMY 0H6CYXMBAHWIO N3N BbIMOIHAHOTCA
KBaNMOULMPOBaHHbBIM 06CYXMBAIOLLMM MepCOHaNoM, N3yUYnBLIMM NpaBKaa 1
Mepbl TEXHWKI 6€30MaCHOCTM B COOTBETCTBUM C TPebOBaHWAMN AeCTBYHOLLIMX
CTaHAAPTOB Y HOPMATUBHbBIX AOKYMEHTOB, @ TakXXe 03HaKOM/IEHHbIM C
YCTPOVICTBOM M3Aenus, MPUHLMIOM ero AeiCTBIS 1 TPeb0oBaHNSAMU HaCTOSALLEro
PYKOBOACTBA.

TexHu4yeckoe 0bayXMBaHMe 13ae1s MPOBOANTCA C LieNbH0 NpeaynpexaeHusa ero
0TKa30B MyTéM CBOEBPEMEHHOIO BbINOHEHVS PaboT, 06eCcrneyUrBatoLLnNX ero
PaboTOCNOCOBHOCTL. N9 NOAAEPXAHUA U3AENVSA U er0 KOMMOHEHT B MOCTOSAHHOM
TeXHUYECKOM MCMPaBHOCTI 1 FOTOBHOCTU K paboTe HeobXxoAMMO Nepea 1 nocse
MCMONb30BaHUA MPOBOAUTL TEXHUECKOe 0BC/IYXNBaHME B CeaytoLLEeM ObbeMe:

» BHEeLWHNN OCMOTP AN5 MPOBEPKM OTCYTCTBUSA MEXaHWNUYEeCKMX MOBPeXAeHUI
» YaaneHue Nbiav 1 BAarK C BHELHVX MOBEPXHOCTEN

HenpaBunnbHOE 1 HeCBOeBpeMeHHOe 0OCNYKMBaHMe MOXET NPUBECTU K
noBpexaeHuto n3aens. He ncnone3ylite abpasBHble MaTepuabl U CUbHbIE
AesvHOMUMpYroLLIVEe pacTBOpLI. He cTepuninsyinTe vngenue.

7.1. TUNNYHbIE HENCNPaBHOCTU U X YCTpaHeHne

PEMOHT 1 BOCCTaHOB/IEHVE PabOoTOCMNOCOOHOCTY V34U BbIMONHAKTCH TOBKO
Ha npeanpuatnmn-m3rotosmnTesie Ui B OpraHn3auiimg, yHOﬂHOMOquHOM
npednpraTneM-m3roToBNTeNEM.

B TabnnLe NprBeaéH nepedeHs Hanboaee YacTo BCTPEYUAOLLMXCS
HencnpaBHOCTEN 1 CMOCOBLI UX YCTpaHeHUs. B caydae eciv HeMCnpaBHOCTb He
yCTpaHsaeTcs, 0bpaTnTech K MPOU3BOAUTENIO.
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BHellHee rnpodBjieHne
HENCIPaBHOCTU

BepoaTHad
npuryrHa

Crnocob yCcTpaHeHs

[Tpnbop BUAEH B
NporpamMme, HO HU

He noakntoyeHo

BkaounTe 610K MUTaHUA B

O4Ha CTUMYNALNG He nnTaHne ceTb 1 B «Lllentep»
paboTtaet

Bblk/iloumTe MporpaMmmy,
[prbop pusmnyecku YCTponcTBOo BblTalMTe USB-kabens,
MOAKMHOYEH K ObINO He nogoxante 10 cekyHz,
KOMMbrOTEPY, HO He onpejeneHo 3amMycTTe NpPorpaMmmy,
BWAeH B nporpamme CNCTEMOM BCTaBbTe USB-kabessb,

nogoxante 10-30 cekyHA

[PbI3yHa He ObET
TOKOM (FPbI3yH CTOUT
Ha HEeCKObKIX
NPYTbAX CETKN)

He BkatoueHa
3neKTpmuyeckad
ceTka

MoaknrounTe Kabenb, UayLn
OT 3/1eKTPUYECKOW CeTKN B
3a/1HOK0 MaHe b Nprbopa

[PbI3yHa He ObET
TOKOM (FPbI3yH CTOUT
Ha HECKObKIX
NPYTbAX CETKN)

[lokpbITME nan
rpbI3yHa
C/IULLIKOM CyXxoe
nnn orpybesLlee

Cnerka onpsblckanTe
SN1EeKTPUYECKYHD CETKY 13
MybBepKr3aTopa 0ObIYHOM
BOAOM

[PbI3yHa He ObET
TOKOM (FPbI3yH CTOUT
Ha OHOM MpyTe CeTKN)

[ pPbI3yH CTOWNT Ha
OAHOM MpyTe
CeTku

DNEeKTPUYECKUIA TOK HE MOXET
NpoTeyb Mo 0AHOW Gase. Tak
KaK FPbI3yH Hay4mnacsa Takum
CNocobom usberaTb
pasApaxeHuns, To cneayeTt
TaKoro rpbi3yHa UCKIHUNTL 13
3KCNepUMeHTa

HexoppekTHO
onpeaenserca 0bnacto
HaxoXAeHWd rpbi3yHa

HenpaBWIbHO
npowia
MHMLMaNN3aLng
3a4Hero GoHa
NIV HE NOAXOAAT
napameTpsbl
aetekumm

Y6paTh rpbisyHa 13 KaMepbi,
HaXaTb KHOMKY HaCTPOMKM U
HaXaTb KHOMKY
«MHUUMann3auma 3agHero
GOHa», MPOBECTU HAaCTPOWKY
NapamMeTpoB AeTeKLuu
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7.2. TapaHT Nnpon3BoAuTeNs

[apaHTNAHBIA CPOK 3KCTIyaTauUmn U3genns — 24 mecdua co AHSA NPOAaxu, HO He
bonee 36 MecaLeB C AaTbl U3roTOBAEHNd. [apaHTUAHOE 1 NOCTrapaHTNnHoe
06Ny XMBaHMe OCYLLeCTBAAETCH MO afpecy NMpou3BOANTeNd. TPaHCNOPTNPOBKa
HEeWCnpPaBHOM CUCTEMbI MPOW3BOANTCA MOTPEOUTENEM.

YCTaHOBNEHHbIV CPOK CNYyXObl 134en1a He MeHee 3 neT,

B cnyyae npoBeaeHVs pEMOHTHBIX paboT B YCTaHOB/IEHHblE FapaHTUHbIE CPOKN,
rapaHTUHbLIN Neproa NPoANEBAETCS Ha BPeMs, B TedeHe KOTOPOro U3genme He
3KCMYaTMPOBANOCh B CBSA3W C YCTPaHeHVeM 06HapYXeHHbIX HEUMCNPaBHOCTEN
(Neproa pEMOHTHBIX paboT). MNpu 3ameHe YCTPONCTBA FrapaHTUMHbBIV CPOK
MCUNCNAETCH 3aHOBO OT AHSA 3aMeHbl.

[apaHTUAHBIA PEMOHT OCYLLIECTBASIETCA MPOU3BOANTENEM 33 €0 CHET, KpOMeE
CNly4YaeB, KOrAa NoAoMKa NPOM30oLWAa Mo BMHE MNOAb30BaTeNs (HAapYLLEHbI YCNOBUS
3KCMNyaTauUmy, yCTPOMCTBO Nagano Uan NoABEPranoch Apyromy XecTKomy
MEeXaH4YeCckoMy BO3eNCTBUIO, 0BHAPYXXeHbl MOMbITK/ CAMOCTOATEIbHO
MOYMHKN YCTPONCTBA U T.M.).

[ocnerapaHTUIHbIA PEMOHT OCYLLIECTBASET MPOU3BOANTENb, @ CTOMMOCTb
PEMOHTa OMNayYrBaeT NOTpebuTeNb YCTPONCTBA.
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