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TPEBOBAHMUS K TEXHUKE BE3OITACHOCTH

[Tepen HayaoM 1a6OPATOPHBIX PAOOT CTYACHTHI OJKHBI TOTYYUTh HHCTPYKTAX 110 TEXHUKE
6e3omacHOCTH B J1a0OPaTOpUU U O3HAKOMHTHCS C MPaBUJIAMU KCIUTyaTallud MpUOOPOB U JAPYroro
000pyI0BaHUs, UCIIOIB3yEMOTO MPH BBHIIOIHEHUU paboOT. MHCTPYKTaXX MPOBOJUT IPENOIaBaTeNb,
Benyuuil 3anatud. [locie npoBeneHNs HHCTPYKTaXKa CTYICHT PaCHUCHIBAETCS B PErUCTPALIMOHHOM
KypHaJIe 0 TOM, YTO OH O3HAKOMJIEH C MPaBUJIaMU O€30TacHOM pabOoThI B JIA0OPATOPUU B 00sI3yeTCs
UX BBIMONHATh. CTYIEHTHl HE MPOUIEAIINE MHCTPYKTaX K pabore He nomyckaroTcs. CTyneHTHI,
3aMEUYEHHBbIC B HAPYIICHUHM HACTOSIIMX MPABWI, OTCTPAHSIOTCS OT BBINOJHEHUS Ja00paTOPHBIX
pador.

TpeOoBanus 6e30MaCHOCTH Nepe] HAYAIOM H OKOHYAHHEM PadoThI

Kaxaplil CTyIEeHT JT0TKEH:

— 3HaTh PacHoOJIOKEHHUE IIUTA JIEKTponuTanus HanpsbkenueM 220 B, wactoroit 50 ' mist
TOT0, YTOOBI B CIIy4ae HEOOXOAUMOCTH ObICTPO OTKJIFOUUTH MUTAHHUE OT JJAOOPATOPHBIX YCTAHOBOK.

— M3yunTh onucanue 1a00paTopHOi pabOThl U HHCTPYKIUH K HCIIOIB3YEMbIM MTpUOOpam.

— O3HaKOMUTBCS C MAKETOM YCTaHOBKHU.

— IIpoBepuTh HaNMYHME 3a3eMJICHUS HAa KaXIOM MpuOOpe, MoJyIexameM 3a3eMieHuo. B
cllydae OTCYTCTBUS 3a3eMJICHUS COOOIIUTH 00 3TOM MPENoIaBaTeNI0 UK 3aB. JIa0OpaTOpHUEil;

3anpemaercs:

— BkuttouaTh B ceTh pUOOPEHI, BpallaTh pyYykd HACTPOHKU 0€3 pa3pellieH s MPeno1aBaTes.

— IlepecTaBisTh NpuOOPHI U3 YCTAHOBKY;

— Pa30uparhb cxembl, BCKpbIBaTh TPUOOPHI U T.J.

— Haunnate npoBeneHne sKcepuMenTa 06e3 pa3penieHus mpenojaBaTess.

— 3arpoMoXXJaTh pabouee MECTO M YCTAHOBKY OJEXKIOH, CYMKaMU U JIp. TOCTOPOHHUMHU
peaMeTaMHu.

[lepen HayamoM SKCIEpUMEHTa IONYYUTh AOMYCK Y Tpenojarareis. B mpucyrcTBum
MpenojaBaTesis BKIOUYUTh TPUOOPHI, BXOSIINE B YCTAHOBKY, B COOTBETCTBUM C MHCTPYKIUSAMU K
npubopam U onucaHueM JabopaTopHoi padoTel. Eciin mpubopsl He paboTaioT, coOOOUMTh 00 3TOM
IPeroIaBaTelNio WK 3aB. aboparopueil. [Ipu HapymeHnr HOpManbHOM paboThl Mpubdopa (cuIbHOe
3alIKaIMBaHUE, XapaKTePHBIN 3a1ax TOPENoro U T.11.) HEMEJIEHHO OTKIIIOYHATE PUOODP U COOOIINUTH
00 3TOM Ipero1aBaTelNo WK 3aB. 1abopaTOpHEH.

3anpemaercs:

— PaboTaTh ¢ He3a3eMIICHHBIMH M HEUCITPABHBIMU PUOOpaMHU.

— CaMuM IpOBOIUTH YyCTPAaHEHHE HENCITPABHOCTEH.

— OcraBnaTh 6€3 HaOJIOIeHNUS BKIIOYEHHbIE TPUOOPBI.

Ecnu pabGota BBIMONIHEHA TOJHOCTHIO M TPABWIIBHO, TO MO YKa3aHUIO MpEnojaBaTess
BBIKJIFOUUTH TPUOOPHI B COOTBETCTBUM C MHCTPYKILIMEH U IPUBECTH B MOPAIOK paboyee MeCTo.

TpeboBanus 6e30MACHOCTH B AaBAPUHHBIX CUTYaI[USIX

[Tpu mosiBIeHMHU 3amaxa rapu, IbIMa WM BO3TOPaHUs MPUHATH MEPHI MO OOHAPYKEHUIO
MCTOYHHKA BO3TOPAHUS M €T0 JIMKBUAAIUH. B cirydae moxapa 00ecTOunTh IOMEIIEHHE, BBI3BATH 110
teneony 01 mokapHyro OXpaHy, MIPOU3BECTH IBAKYaLUIO JIIOJEH, COOOLUIUTh aJAMUHUCTPAIMU O
CIIyYUBIIEMCSI W TPHUCTYIUTh K TYIICHWIO TI0)Kapa C TIOMOIIBIO HMMEIOUINXCS CPEICTB
noXkapoTylieHus. B cimydae mopakeHHs yesloBeKa 3JIEKTPUYECKHMM TOKOM, HEOOXOAMMO OBICTPO
O0CBOOOIMTH TOCTPAIaBIIETO OT JEHCTBHs TOKa. Bpi3BaTh Bpaua. Ecim moctpagaBimmii HaXoauTCS
0e3 co3HaHMs, TO HY)XHO HPUBECTH €ro B CO3HAHHE, JaBas HIOXaTh HAIIATBIPHBIA CIUPT, €CIU
MOCTPAJABIINK TIOXO JBIIIAT, HAYaTh JeNaTh HCKYCCTBEHHOE MIBIXaHHE W MaccaX cepana u
MPOJOIDKATh UX JIeNIaTh 10 MPUOBITHS Bpaya.B ciydae 3aToruieHus: moMemeHus: BOJoH Heo0X01uMOo
00ECTOUNTh TIOMEIIEHHE, BBI3BAaTh CAHTEXHWKA, BBIHECTH IIEHHOE OOOpYIOBaHWUE W IIPH
HE00XO0AUMOCTH COOOIIUTh aIMUHUCTPALIUHU O CITyYUBIIEMCS.



MHOPAAOK O®OPMJIEHUSA PABOT

B mponecce BbimonHeHust 1a00paTOPHON pabOTHl CTYACHT JOJDKEH HaONI0JaTh 3a XOJ0M
AKCIIEPUMEHTa, OTMEYasi BCE €ro 0COOCHHOCTH: N3MEHEHHE 1IBETA, TEIUIOBbIC A()(DEKThI, BBIICICHUE
raza u T.A. Pe3ynbTarhl HaOMIOJCHHUN 3aMMCBHIBAIOT B MPOTOKOJI, MPUACPKUBASCH OMpPEICICHHON
MOCJICIOBATEIIBHOCTH

— Ha3BaHUE JIAOOPATOPHON PabOTHI;

— 11eJIb pabOoTHI,

— KpaTKasi TeOpHs;

— pe3yJIbTaThl KCIIEPUMEHTA;

— OIIEHKA MOTPEITHOCTH U3MEPECHUH;

— BBIBOJIBI 110 pe3yJIbTaTaM PadOoTHI.

Otuet opopmisieTcss B coorBeTcTBUU ¢ TpeboBanusmu OC TYCVYP 01-2021.



JlabopaTopnasi padora Ne 1 U3SMEPEHUE TEMIIEPATYPBI HA ITPOU3BOJACTBE

Leabto padoThbl sBISETCS 3HAKOMCTBO C Haubojiee pacnpoCTpaHEHHBIMH METOAaMHU
MU3MEPEHUS TEMIIEPATYPBI U OLIEHKA UX BO3MOXKHOCTEH U ITOIPEIIHOCTEMN.

Kparkas Teopus

Temmneparypa sBIseTCS BaXHEHIIMM [apamMeTpoM, XapaKTEpU3YIOIUM BHYTPEHHIOO
SHEPIUI0 JM000ro 00beKkTa. TOYHOE U3MEpEHUE TEMIIEPaTyphl MOJI0KEHO B OCHOBY BCEX METOOB
TEPMUYECKOI0 aHallM3a, KOTOpble, B CBOK OYEpElb, SBISIIOTCA Ba)KHEHIIMMHU Cpeau BceX
¢bu3nyeckux MeToNOB HccienoBaHuil. Bce MeTonbl H3MepeHHs TeMiepaTypbl JAesaTcs Ha
KOHTaKTHble U OeCKOHTaKTHble. KOHTaKTHbIE METO/BI U CPEACTBA U3MEPEHUN MPUMEHSIOTCS IS
M3MEPEHHS TeMIIepaTyp B JUaIla30HE OT 3HAYCHUH, OM3KUX K abcomoTHOMY HYy0, 10 1500 °C. B
OTAENBHBIX CIy4asx, KOHTAaKTHbIC U3MEPEHHs] MOTYT MPUMEHAThCS 10 npeaena B 2500-3000 °C. U3
KOHTAKTHBIX METO/0B Haubojee LIMPOKOE NPUMEHEHHE MOJIYYMIIHM: >KUAKOCTHBIE TEPMOMETPBI,
TEPMODJICKTPUYECKHE (TepMOIapbl) U TEPMOPE3UCTUBHBIE Mpeodpa3zoBarenu. Hanbonee TouHbIMU
SBJISIIOTCS Ta0OpaTOPHbIE PTYTHBIE TEPMOMETPBI, TUATIA30H U3MEPSAEMBIX TeMIepaTyp KOTOpbIX oT 0
10 500 °C, a MUHIMAJILHO IOCTUTHYTAs OTPEIHOCTh m3Mepenuit cocranisier 0,05 °C.

[lkanamMu OT TEpMOJMHAMMUYECKUX NPUOOPOB sBIAOTCS Iukana Llenbeus u  1kana
@apeHrenTa.

HIkana Lenbcus nomywaercs u3 abconoTHOW mkanel KenbBuHa, eciu 3a HyJdb NPUHSATDH
TeMIeparypy 3amep3anus Bojbl U rpanyc Llenscust (°C) paBen onnomy KenbBuHa:

T(CC)=T (K)-273,16 (1)
[Ikana @apeHreiiTa mosy4aercs CMEIICHHEM HYJIsI a0COMIOTHOM mIKanbl PoHknHa:
Enununa uamepenus — rpanyc @apenreiira (°F) - paBHa onHOMY rpanycy Pankuna

T (°F) =T (R) — 459,67 2
@opMyIbl IEpexo/1a U3 OJHOM KA K IPYroid UMEIOT BUJ:

T (°C) =[T(°F) - 32] (5/9) 3)

T(°F)=T(°C) x (9/5) + 32 4

[IpuHIMIT NEUCTBUS CTEKJISIHHBIX J>KMJIKOCTHBIX TEPMOMETPOB OCHOBAH HA PAaCHIMPEHUHU
TEPMOMETPHUYECKON KUAKOCTH (TEPMOMETPUUECKUE KHUIKOCTH MPUBEIEHBI B Ta0. 1), 3aKIIIOUCHHOM
B TEPMOMETPE, B 3aBUCUMOCTH OT TeMIeparypbl. CTEKISTHHbIE TEPMOMETPHI 110 CBOEH KOHCTPYKIIUU
OBIBAIOT: MAJOYHbIE U C BIOKEHHOM LIKaNOM.

Tabnuna 1. TepmomeTprueckne KUAKOCTH

Cpennsist remmeparypa, °C [Ipenensr CpenHuii TemnepaTypHbIi

npuMeHeHus, °C | Ko3pPUIHEHT 06bEMHOT0
pacmmpenns, 10° K

3aTBEpJICBAHU | KUIICHUS | HUKHUM | BEpXHHUM |J€HCTBUTEIbHbBIN | BAAUMBIN

Pryth -38,9 356,6 -35 600 18 16
Tonyon -97,2 109,8 -90 200 109 107
OTUIIOBBIN CIUPT -114,5 78,0 -80 70 105 103
Kepocun - o 325 -60 200 95 93
[lerponeitnsrii 2¢up - o 70 - 120 25 152 150
IlenToH -200 36 -200 20 92 90

HpI/IHI_II/Il'[ JeHCTBUS TCPMOIIApbl OCHOBAHO HA 3aBUCUMOCTU TCpMOBJ’ICKTpO,Z[BI/DKyIJ_ICﬁ CHIJIBI

TepMomapsl OT TemmepaTrypsl. TepmosnekTpoaBmxkymas cwia (tepmo-2/IC) BO3HUKAET B IIEMH,
COCTAaBJICHHOW M3 JBYX PAa3HOPOJHBIX IPOBOJHUKOB IIPU HEPABEHCTBE TEMIIEPATYP B MECTax
COEIMHEHUS STHX MPOBOAHUKOB. K MarepuanaM (ctaHmapTHbIE TepMOIAphl IPUBEACHBI B Ta0II. 2),
HCIIOJIb3YEMBIM JJI1 U3TOTOBJIEHUS TEPMODIIEKTPUUECKUX TEPMOMETPOB, IIPEABSABIIETCS LIENBIA P



TpeOOBaHUM: KAPOCTOMKOCTh, >KAPONMPOYHOCTh, XHMHUYECKAas CTOWKOCThb, BOCIPOH3BOJIUMOCTb,
CTaOMIIBHOCTh, OJIHO3HAYHOCTh U JIMHEHHOCTh T'PaJlyMpOBOYHOM XapaKTEPUCTHKH, M PsI APYTHX.
Cpenu HUX ecTh 00s3aTeNbHBIC U JKeNaTellbHbIe TPeOOBaHUS.

Ta6ymma 2. CtaHgapTHBIC TEPMOIIaphbl

MakcumanbHas
Pabouwnii nuama3on | TemrepaTrypa
Tun TepMomnapsl TEPMOAIIEKTPUIECKOTO TEPMOMETPA JUTUTETTLHOTO KpPaTKOBPEMEHH
pexuma padotel, °C |  oro pexuma
pabotsl, °C
Menp—KkoneneBas -200 =100 —
Menb—MeqHOHUKETIEBAs —-200 =+ 400 —
XKenezo—MeaHOHMKEIEBas —200 + 700 900
Xpomeb—KorieseBast -50 + 600 800
HukenpXpoM—MeqHOHUKeIeBast —100 + 700 900
HukenbxpoM—HUKEThaTIOMIHHEBAS —200 + 1000 1300
(Xpomep—aaroMeseBast)
[Tnaruaopoauii (10 %) —nmaTuHOBAS 0++1300 1600
[Tnatunopoawmii (30 % ) —mmatunopoaueas (6 %) 300 +1600 1800
Boasdpampennii (5 %) —Bonbdpampennesas (20 %) 0+ 2200 2500

[TpuHIMn nefcTBUS TEPMOMETPOB CONPOTUBIIEHUS OCHOBaH Ha CHOCOOHOCTH Pa3IMUHBIX
MaTepHaloB (B MEPBYK OYEpElb METAJIOB) M3MEHATH CBOE JJIEKTPUYECKOE CONPOTUBIECHUE C
U3MEHeHueM Temmeparypel. [lapameTp, XapakTepu3ylolUil H3MEHEHUE DJICKTPUYECKOIo
COIIPOTHBIICHUS] C TEMIIEPAaTypOH, HA3bIBAIOT TEMIEPATYPHBIM KOI()(OUIHMEHTOM 3IEKTPUIECKOTO
COIpoTHBIIEHUS. UyBCTBUTENBHBIN 37IEMEHT METAJUINYECKOI0 TEPMOMETPA COIIPOTHBIIEHUS COCTOMT,
KaK [IpaBUJIO, U3 MPOBOJIOKH WJIM JIEHTHI, KOTOpasi HAMOTaHa Ha KapKac U3 CTEKJIa, KBapla, KEpaMUKH,
CIIOJBl WM IulacTMacchl. OT YyBCTBUTENBHOIO 3JE€MEHTa MIYT BBIBOABI K 3a)KMMaM TOJIOBKH
TEPMOMETPA, K KOTOPBIM MOCOEANHSIIOTCS MPOBO/IA, UAYIINE 3aT€M K U3MEPUTEIIbHOMY IpUOOpY.

TepMoTpaH3ucTopaMyu  Ha3BaHbl  TPAaH3UCTOPbI, IPUMEHSEMBIE  KAaK  IEPBUYHBIC
npeoOpaszoBareny  TemmepaTypsl. B kadecTBe ~ TEpMOMETPUYECKOW  XapaKTEPUCTHUKU
TEPMOTPAH3UCTOPA BBIOMPAIOT HANIPSKEHHE IMUTTEP — 06a3a Vss. TepMOTpaH3UCTOPBI IPUMEHSIOTCS
IIpU U3MEpeHuM Temieparypsl B npenenax ot — 70 go + 150 °C. TepmorpaH3ucTopsl o01anaroT
CIIEAYIOIIMMHU TOJOXKUTEIbHBIMI KaueCTBAMM: BBICOKAs CTAOMIBHOCTh M UYYBCTBUTENBHOCTb,
JMHEHHOCTh XapaKTePUCTUKU, UACHTUYHOCTh 00pa310B, Majble TabapuThl, HEOObIIAask CTOUMOCTb.

OnTuueckass HUPOMETPUS — OTO METOJA H3MEpPEHHUs TeMIEepaTypbl OCHOBAaHHBIA Ha
COOTHOIIEHHUH, CYILECTBYIOIIEM MEKIY TEMIEPATYPOH Tella U ONTUYECKUM H3Iy4YEHUEM, KOTOPOE
3TO Teso ucmyckaeT. [IpenmyiiecTBoM oNnTUYECKON MUPOMETPHUH SABIISETCS TO, UTO OHA MO3BOJISIET
OIIpENIeNIUTh TeMIlepaTypy OO0beKkTa 0e3 KOHTaKTa ¢ HUM W 3TH METOJbl SBIAIOTCS OCOOEHHO
MOAXOJAUIMMH, KOIJa YCJIOBHUS HW3MEpPEHUHl HE TO3BOJISAIOT UCIOJIb30BaTh KJIACCUYECKHE
TepMoMeTpbl. K TakuM ycia0BUsAM OTHOCATCS: OueHb BbIcOKas TeMieparypa (>2000 °C); usmepenus
Ha OOJIBIIOM PACCTOSHUU; OYEHb arpecCHBHAs Cpella; MaTepHaibl, IUIOXO MPOBOISIIUE TEIJIO0
(mmacTmacc, CTEKJIO, AEpeBO); ABIXKYIIME Tena (HampuMep, JIMCTOBOM MaTepuanl Ha IHPOKATHOM
ctane). OnTuyeckas MUPOMETPUS MO3BOJIAET MONYYUTh KapTy paclpeieseHus: TeMneparyp, Korjaa
TeMmIepaTrypa HCCIeAyeMoro oObeKkTa HepaBHOMEpHa. @DHU3MYECKUH NPUHIUI ONTHYECKOU
MUPOMETPUM OCHOBAaH Ha TOM, YTO BC€ Tejla CIOHTAHHO M HEMNPEpPbhIBHO HCIYCKAIOT
NIEKTPOMAarHUTHOE U3JIyUYEHHUE, PACIPEIEIICHUE DHEPIUH, B HEIPEPBIBHOM CIIEKTPE KOTOPOTO €CTh
(GyHKIUS TeMIIepaTyphl — 3TO TEIJIOBOE U3TyUEHHE.

3ananue Ha JjabopaTopHYIO padoTy



1. O3HaKOMUTCS C TPEOOBAHMSIMU 110 OXpaHE TPY/Ia U MOKapHOW 0€30MacHOCTH, paCIIUCaThCs
B JKypHaJie HUHCTPYKTaxa.

2. O3HakoMHUTCA ¢ 000pPYIOBAaHUEM U METOJIaMU U3MEPEHHS TEMIIEPaTyphI.

3. YcTaHOBUTH B 3JIEKTPONEYb TEPMONIAPY U KUAKOCTHBIM TEPMOMETP.

4. BKJIIOYUTBH JIEKTPOIECYb.

5. YcranoButs Temmnepatrypy 30°C.

6. 3mepuTh TemiepaTypy U 3anucaTh JaHHbBIE C TEPMOIAPHI U KUAKOCTHOTO TEPMOMETpa U
MUPOMETPA B MPOTOKOJI U3MEPECHHUIA.

7. IloBTopuTs 1. 5 ¥ 1. 6 NoBbIIIAs Temieparypy Ha 5°C.

KonTposbHbIe BONPOCHI

. [llkanaMu OT TEPMOAMHAMUYECKUX ITPUOOPOB.

. IIpyHIMI JEHCTBUS CTEKIIIHHBIX KUAKOCTHBIX TEPMOMETPOB.
. [IpuHIAI [EeHCTBHS TEPMONIAPBI.

. IIpyHIMI JEHCTBUSA TEPMOMETPOB COIPOTUBIICHMUS.

. [IpuHIAI 1EeHCTBHS TEPMOTPAH3UCTOPOB.

. [TpuHIIMTT 1E€MCTBUS MUPOMETPOB.

. OLeHKa MOrpemHoCTH U3MEPEHUSL.

N NN R W



JlabopaTopuas padora Ne 2 USMEPEHUE CBETOTEXHUYECKHUX
XAPAKTEPUCTUK HICTOYHUKOB CBETA

HCJILIO paﬁoTbl ABJLICTCA 3HAKOMCTBO C METOAaMM M CpCACTBAMU H3MEPCHUA
CBCTOTCXHHUYCCKUX XAPAKTCPUCTUK UICTOYHUKOB CBCTA, OLICHKA UX BO3MOXKHOCTEH U HOFpGLHHOCTCfI.

Kparkas Teopus

CBeT — 3T0 BUaUMAst 001aCTh AJIEKTPOMArHUTHOTO M3 1ydeHus B quamnazone ot 380 1o 750 HM.
B tabnune 3 npuBeneHbl Auana3oHbl CIIEKTPOB ONTUYECKOTO U3JTYUEHUSI.

Ta6mmma 3. J[nama3zoHsl CIIEKTPOB ONTHYECKOTO U3ITYICHHS

HK - nanyuen Buaumelii ceer Y — uanyuenue
(103 - 105TTu) (1013 - 1015 TTw) (7.5-1014 T - 3-1016 I'u)
300 mEmM = 750 HMm 750 = 380 um 380 Hm — 10 1M
ChepxaanbHas 30Ha KpacHsiii BamkHumii (JUIMHHOBOIHOBEII)
34 - 15 MM 620 = 760 um 400 = 300 1M
JlansHss 30Ha OpaHzxeBsiit Cpenuuii (cpeHeBOIHOBbII)
15 — 6 MkM 590 — 620 um 300 — 200 #m
CpenHsia 30Ha Aenruii JlansHuil (KOPOTKOBOJIHOBKII)
6 — 3 MKEM 560 = 590 um 200 - 122 um
Bausknaz 30Ha 3enéuntii DKCTPeMAIbHEL
3 =076 mrm 500 = 560 um 121 = 10 am
Fonyboii
470 — 500 um
Cunuii
430 — 470 um
(Puonerosblii
380 — 430 um

YenoBeueckuil a3 COACPKUT IKCTEPOPELIENTOPbI Ha3bIBaeMble KojaboukaMu. Bocnpusrue
YeJIOBEKOM CBETa ONMHCHIBACTCS (OTOMUYECKON (yHKIHMEH, rpadudeckas 3aBUCUMOCTh TPUBEICHA

Ha pUCyHKe 1.
09 f/ \\

" [\
[T T\

; / \
/ N
0,1 / 4 \
' _— Nl

380 430 480 530 580 630 6E0 730

JnuHa BOTHE HAMTYHUCHHA, HM

Koadpuupent cnexpaisHoii ceetopoii
Y BCTEHTENEHOCTH
=
L
I ——

Pucynok 1 — ®otonuyeckas pyHKIusA

OcHoBbiBasgicb Ha ¢oronuueckod (YHKIUM (QU3NYECKHE BEIUYHMHbBI, ONUCHIBAIOIINE
U3JIy4eHHE MOXXHO pa3JelIuTh Ha DHEPreTHUYECKUEe M CBETOBbIE. [lepexom OT JHEpreTudecKux
BEJIMYUH K CBETOBBIM OCYIIECTBIIsIeTCA 10 hopmyiie (5):

@ = 683(im/Bm) x K x P 5)

rae, @ — CBETOBOM MOTOK, JM; K — ypOBEHb CIEKTPAJIBHONW CBETOBOM UYBCTBUTEIBHOCTH IUIS
JAHHOM JUTMHBI BOJTHBI U3JIy4eHus; P — onTHyeckast MOITHOCTh U3ITyueHusl, BT.

B tabnuie 2 npuBeaeHbl SHEPreTUYECKUE BEIMYNHBI B TaOIuUIE 3 CBETOBbIE.



Tabmuia 2. DHepreTuuecKue BeTMIUHbI

Haumenosanue CuMBOI Enunnna namepenus
Poccus | Cucrema CU KBanTOBBIN aHanor
[ToToK M3mydeHus D, Br W Npn/s  (kosn-Bo  (OTOHOB B
CeKyHIY)
DHeprust u3Iy4eHUs Qe Jx J Nph
(xo11-BO pOTOHOB)
DHepreTuyeckas cwial e Br/cp W/sr Npn/sr-s (koa-Bo (OTOHOB B
W3ITyYCHUS (cua TEJIECHOM YTJIe 1Cp B CEKYH/IY)
W3JTYICHHS )
[ToBepxHOCTHAs MIIOTHOCTE| M e Br/™m 2 W/m 2 Npn/m?-s  (kom-Bo  (hOTOHOB
[MOTOKA U3JIy4ECHHUS M3TydaeMbIX ¢ 1M2 B ceKyHy)
DHepreTHyecKas Ee Br/m 2 W/m?  |Npn/m?:s (xon-Bo (oToHOB Ha
OCBEIICHHOCTh 1M 2B cexynmy)
(00JIy4EHHOCTD)
DHepreTudeckas pKoCTh Le Br/cp*m? | WI/sr*m 2 |Npn/sr-m?*s (ko1-Bo ()OTOHOB B
TenecHOM yrie B lcp Ha 1M? B
CeKyHIY)
Tabmuna 3. CBeTOBBIC BEJTMYUHBI
HaunmenoBanue CumBon Enunnna nsmepenus
Poccus Cucrema CU
CBeTOBOI MOTOK Dy M Im
CBeToBas YHEPrus Qv am*c Im*s
Cuiia cBera Y JIM/CP =KJ Im/sr=cd
[ToBepxHOCTHAsS WIoTHOCTE My M/ 2 Im/m 2
CBETOBOTO MTOTOKA
OCBEIIEHHOCTb Ev JIK Im/m?= Ix
SIpkocTh Ly nam/cp*m?=xa/mM?=nut | Im/sr*m? = cd/m? =nit

MoIHOCTb U3Ty4YEHHs WM IOTOK U3JIy4€HUs — 3TO BEJIMYNHA SHEPTUHU, IEPEHOCUMOM MTOJIEM

B €IMHUIlY BPEMEHHU Yepe3 U3BECTHYIO IJIOLIa/1b
D, (P) = dQ./dt (6)
rie @, —norok uznydenus (Bt), P. — MomHoCTh u3inyuenus (Br);

Q. — sueprus uznydenus (x);

¢t — Bpems (¢).

Cuna n3imyueHus — NOTOK U3ITY4YEHHUs], IPUXOIALINICS Ha €AUHUILY TEJIECHOTO YIIIa B KOTOPOM
OH paclpOCTPaHAETCA.

Io = D/Q (7)
rne [l — cuna uszyuenus (Bt/cp);

@, — notok u3nydenus (Br);

Q) - TenecHsIit yrou (cp).

TenecHslii yroa pacnoiokeH B KOHyCe ¢ BEPIIMHON B LIEHTpe cepbl (MECTO PaCIIONOKEHUS
MCTOYHMKA M3JIY4YeHMs]) U paBeH OTHONICHHIO IUIOIIAIM, BBIPE3aHHOH B cdepe 3TUM KOHYCOM K
KBaJpaTy paaunyca chepbl, U3MepsieTcs B cTepauaHax.

Q=38 (8)
rne € — TenecHsld yrou (cp),
S — momaaes OCHOBaHMSI KOHyca OTpaHMYEHHOro cgepoil B KOTOpPOM pacrpocTpaHsieTcs

10



W3JIy4YCHHE,

r — paauyc chepbl B KOTOPOH pacpOCTpaHIETCs U3ITyueHUE.

[ToBepXHOCTHAsI IJIOTHOCTh IMOTOKA W3JIYYCHHS] — TOTOK HM3JIy4YeHHUs, NMPOXOIAIIUN dYepes
€IUHUIlY TOBEPXHOCTH IO BCEBO3MOXKHBIM HAIPABICHUSM B TMpeleiax MoaychepruaecKoro
TEJIECHOTO yIJa.

Ecnu mmomiaika ocBemiaercs moTOKOM, TO IIOBEPXHOCTHAS TNIOTHOCTh MOTOKA SHEPTUU Oy/ieT
HMMETb CMBIC]I SHEPTETHYECKON OCBEIIEHHOCTH WM OOJTY4eHHOCTH:

E.=d®./dS 9
rie  E.— SHepreTHyeckoil OCBENIEHHOCTH Wi oomydeHHOCTH (BT/M?);

@, — notok uznydenus (Br);

S — eguHUIA TUTOMIAAHN (M 2).

Ecnu moTok u3irydaercs TUIONMIAa KON, TO MOBEPXHOCTHAS TUIOTHOCTh TIOTOKA YHEPTUU OyJeT
HMMETh CMBICJ SHEPTETHYECKOW CBETUMOCTH:

E.=dd./dS (10)
rie M. — SHepreTUYecKoi OCBEIIEHHOCTH Ml 06nydeHHoCTH (BT/M?);

@, — notok usnyuenus (Br);

S — IIOIIA/Ib TIOBEPXHOCTH HCTOYHHUKA (M 2).

OHepeemuueckas ApKocmov — BETNYNHA MTOTOKA, U3JTy4aeMOr0 €IMHUIICH TIJIOIIAU B SAUHUILY
TEJIECHOTO yIvia B IaHHOM HalpaBlICHUU:

Le = P D./dQ dS cosO (11)
rie  L.— 3Hepretnueckas apkocts (Br/cpm?);

@, — notok uznyuenus (Br);

S — IIOIIA I TTIOBEPXHOCTH HCTOUHHKA (M);

O — yroJyl MeXy HallpaBJICHUEM U3IIYYCHHS 1 HOPMAIBIO K IJIOIIAJIKE.

CBeToBoil MOTOK, @y — 3TO BEIUYUHA, 00PA3YIOMIAsCS OT JIYYHCTOTO MOTOKAa Pe MPH OLICHKE
W3ITy4eHUs 110 ero JSHCTBUIO Ha CTaHIapTHOTO (hoToMeTprueckoro Haomoaarenst MKO, nusmepsiercs
B JItoMeHax, JiM. CBeToBoii moTok CoJiHiia paBeH 3,63 10% 1M, CBETOBO# OTOK JIAMITBI HAKATHBAHHS
moiHocTeio 100 BT cocrasisger 1250 1M, MOIIHOCTL CBETOAMOIHOM JIAMIIBI CO CBETOBLIM ITOTOKOM
1250 nm coctaBnset npumepHo 10 BT.

Cwuita cBeTa — CBETOBOM MOTOK, MIPUXOISAIINICS HA €IUHUILY TEIECHOTO yria B KOTOPOM OH
pacmpocTpaHsieTcs, u3MepsieTcs B Kanaenax, k. Kanaena ot jar. — cBedya, oJiHa KaHJena MPUMEPHO
COOTBETCTBYET CHJIE CBETA CBEUH.

OCBEILIEHHOCTh — CBETOBOM TOTOK, MNPOXOJAIIMI 4Yepe3 €IUHMIy ITOBEPXHOCTU [0
BCEBO3MOXXHBIM HAIpPaBJICHUSAM B TIpelesiaX MOaycPepruecKoro TEIEeCHOTO YIia, U3MEpSeTcs B
JIFOKCAaX, JIK.

SIpkoCcTh — BEMMYMHA CBETOBOM ITOTOK, H3Jy4aeMOro E€IWHHIEH IUIOIAAH B EAUHUILY
TeNeCHOT0 yIiia B JAHHOM HATPaBIIeHHH, N3MEPSETCS B KJI/M2.

CgeroBas otnaya N (1m/BT) — oTHOIIEHHE U3ITy4aeMOTr0 CBETOBOT'O IMMOTOKA K MOIITHOCTH,

noTpebseMoil HCTOUHUKOM cBeTa. CBETOBas OT/Aaua ornpenesseTcs no popmyie:

n=aov/P, (12)
rae, N —cBeroBas ornaya, 1M/BT; @v — cBeTOBOI MOTOK, M; P — moTpebnsemas MOIHOCTb, BT.

3aganue Ha J1a00paTOPHYIO padoTy

1. O3HakoOMUTCS ¢ TPEOOBAHUSAMHU 10 OXpaHe TPy/a U MOKapHOI 6€30MaCHOCTH, PaCIIUCAThCS
B )KypHaJIe UHCTPYKTaXa.

2. OsHakoMHuTCsI C OOOpyIOBaHMEM U METOJIaMH H3MEPEHUS CBETOTEXHHUYECKHX
XapaKTEpUCTUK UCTOYHUKOB CBETA.

3. 3a4UCTUTDH U 3aITyTUTh MOHTAXHbIE TIPOBO/IA, IPUTIAATH K CBETOIUOAY.

4. C marom 10 MA mpoBeCTH U3MEPEHUE CBETOBOTO MOTOKA € TTOMOIIBIO (POTOMETPUUYECKOTO
niapa.

5. C noMoublo roHeopoTOMETpa U3MEPUTH KPUBYIO CHIIBI CBETA ITPH pabovyeM 3HAUCHUH TOKA.
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6. Ilo 3HaueHUsIM KpUBOM CUJIBI CBETA PACCUUTATh CBETOBOM MOTOK CBETOAUOA.

7. IMoctpouts rpaduk 3aBUCUMOCTH CBETOBOT'O MTOTOKA U CBETOBOW OTJa4M OT TOKA.
KonTposbHbIe BONPOCHI

1. YUto Takoe CBETOBOM MOTOK.

2. Uto Ttakoe roneodoromeTp.

3. Uto Ttakoe ¢oronuueckast QyHKIIHS YEIOBEIECKOTO TJ1a3a.

4. Kakue AuHBI BOJIH ONTHYECKOTO U3Ty4YeHHs ObIBAIOT.

5. [loyemy ¢ pocTOM MpPSIMOTO TOKA y CBETOJIMOA CHIXKAETCSI CBETOBAs OT/laya.

12



JlabopaTopuas padora Ne 3 UBSMEPEHUE KOJTIOPUMETPUYECKHUX
XAPAKTEPUCTUK HICTOYHUKOB CBETA

Heabio padoTbl sBISETCS 3HAKOMCTBO C METOJAMH M CpPEACTBAMH HU3MEpEHUs
KOJIODUMETPUUYECKUX  XapPAKTEPUCTHUK HCTOYHUKOB CBETa, OLEHKAa WX BO3MOXHOCTEH U
MOrPEITHOCTEH.

Kparkas Teopus
KoppenupoBannas userosas temreparypa KLT (K) — Temmneparypa udepHoro rtena, npu
KOTOpPOM KOOpAMHAThl IIBETHOCTU €ro MU3JIy4eHus OJM3KM B Ipelenax 3aJaHHOro JONycKa K
KOOpAMHATaM [[BETHOCTH PACCMaTPUBAEMOT0 M3IIydeHHs Ha IIBeTOBOM rpaduke MKO.
Koopaunatel 1BeTa — KOJIMYECTBO TPEX OCHOBHBIX LBETOBBIX CTUMYJIOB B JaHHOU
TPEXIBETHON KOJIOPUMETPUYECKOH cucTeMe, HeOoOXOAMMOoe Ui YypaBHHBAHUS IO IBETY C
U3MEPSEMBIM LIBETOM.
B cranmaprax npHHATBI COOTBETCTBUS 3HAYEHUN KOPPEINPOBAHHOM 1IBETOBOM TEMIIEPATYPBI
KOOpAuHaTaM LBETHOCTH. CTaHJapTHBIE KOOPAUHATHI LIBETHOCTH, cooTBeTcTBYIomMe 3TuM KIIT:
F6500 (KIIT 6400, x=0,313, y=0,337),
F5000 (KIIT 5000, x=0,346, y=0,359),
F4500 (KIIT 4500, x=0,361, y=0,366),
F4000 (KIIT 4040, x=0,380, y=0,380),
F3500 (KLIT 3450, x=0,409, y=0,394),
F3000 (KIIT 2940, x=0,440, y=0,403),
F2700 (KIIT 2720, x=0,463, y=0,420).
Jonyck 3anannsix B cranaapte 3HadeHuii KI[T onpenensrorcs tunamu simnca MakA nama.
Juarpamwmsl iBeTHOCTH MKO X, y SBISIIOTCS OCHOBOM IS PAHXHPOBAHUS TPAPHUKOB MITH UX
orbopa (OMHMHIA). OTH KpHUBBIE MCIIOJIB3YIOT TE€OMETPUYECKOE MPOCTPAHCTBO JUArpaMMBbl
[IBETHOCTH B COOTBETCTBHM C TpadUKOM HYEPHOTO M3ITydyaTess Ui OINpeesieHUs] W3MEHEHHHA B
KOOp/AMHATaX XPOMAaTUYHOCTU. DTU KOOPAMUHATHI UCIIOJIBb3YIOTCS AJIs KiacCU(UKALUU MO LIBETOBOM
TEMIIEpaType CBETOJMOJa B OTTEHKax Oesnoro cera u uHjaekca ngeronepenaun (CRI), TecHbii
KOHTAKT Oy/IeT pacroioskeH BOIM3H rpaduka 4€pHOro u3iyyarens (Win JUHUK 1BeTHOCTH [1nanka),
nuarpamma MKO npuBenena Ha pucyHke 2.
0.9

520

Feyay
oo

0.2 03 04 05 0.6
X

Pucynok 2 — luarpamma MKO
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Nunekc 1uBeromepenaun CRI  (oTHocuTenbHBIE €OWHHUIBI) — OOINEe TOHSATHE,
XapaKTEePU3YIOUIee BIUSHUE CIEKTPATBbHOIO COCTAaBa M3TyYECHHUs] HCTOUYHHMKA HA 3pUTEIbHOE
BOCHPUATHE I[BETHBIX OOBEKTOB MO CPABHEHHIO C BOCHPUATHEM MX MPHU OCBEIIEHUU CTaHJAPTHHIM
HMCTOYHUKOM cBeTa. s ompeneneHus WHIEKCA LBETONEpPEAaud HCIOJIb3YIOTCS ATAJIOHHBIN
MCTOYHUK (JIaMI1a HaKaJIMBaHUs) U ATAJIOHHbIE ITOBEPXHOCTH 1IBETa OCHOBHBIE (I[BET YBSIILICH PO3BI,
TOPYUYHBII, CAJIATOBBIH, CBETIIO-3€JIEHBIN, OUPIO30BBIN, HEOECHO-TOY0O0M, IBET (PMOJETOBOM aCTPHI,
CUPCHEBBIN) U JOMOJHUTEIbHBIC (KPACHBIH, KEITHIN, 3€JICHBIN, CHHUHN, IIBET KOXKH, IIBET 3€JICHOTO
JICTA).

Ommuncel Mak Anama mpecTaBiIsiOT coO00W cUCTeMy u3MepeHus 1Beta. OHa m3MepsieT
HM3MEHEHUE U OTJIMYHUE I[BETOB, PA3IMUUMOE YEJIIOBEUECKUM TJIa30M B 3aBUCUMOCTHU OT PACCTOSHUSA B
[[BETOBOM IIPOCTPAHCTBE. [ PYIIIIBI S/UTUIICOB HAYEPpUEHBI BOKPYT 331aHHOTO 1IBeTa. UeM Omxke 1BET
CBETOJMO/Ia K 33aJaHHOMY I[BETY B ILIEHTPE JJUIMIICA, TEM MECHbIIEE 3HAYEHUE OYIeT UMETh €ro
M3MEHEHUE M, TaKUM 00pa3oM, pa3jiuuue B I[BETaX JaHHOW Cepuu CBETOIMOJIOB OyaeT MeHee
3ameTHO. CTanmapTHBIH HAOOp cocTouT U3 25 smmuncoB Mak Anama. Kaxapril 35ummrc cogaep kKt
1[BETa, KOTOPbIE HE MOTYT OBITh AU (depeHIIMPOBAHbI CPEAHUM HaOJI01aTeNeM, KOT1a OHU UMEIOT
OJIMHAKOBYIO SIPKOCTh. JJUTUICH Mak Ajama UMEIOT 7 CTYNEHEH, KOTOpbhIE HCIOJBb3YIOTCS IS
CpPaBHEHHUS JIByX MCTOYHUKOB CBETA, MPU 3TOM CTYIEHU MPEICTABISAIOT cO00il Mpenesbl [IBETOBOTO
MpocTpaHcTBa. MICTOUHMKY CBETA C IIBETOBBIM IMPOCTPAHCTBOM 3-CTYIIEHUYATOro dsuiinca Mak Anama
OTJIUYAIOTCS APYT OT Apyra MEHbIIE, YeM J1Ba UCTOYHHMKA CBETA, I[BETOBOE MPOCTPAHCTBO KOTOPBIX
COOTBETCTBYET S-CTyNEHYaTOMYy J3JUIMICY. Jlod 3Ha4YeHWil KOpPPEIMPOBAHHOW LIBETOBOM
TEeMIIEpPaTyphbl YCTAaHOBIIEHBI TPEOOBAHMS K KATETOPUU B 3aBUCUMOCTH OT THIIA diumnca Mak Anama,
Tabmuma 5.

Tabmuna 5. Kareropust KIT B 3aBucuMocTH oT THa 3utuiica Mak Amama

Tun sannmunca Mak AnamMa Kareropus KT
Bee wamepennsie KT B npenenax 1-crynenyaroro amimnca Kareropus |
Bee namepensnsie KT B npenenax 2-crynedqaroro 3/uiMnca Kareropua 2
Bee wamepennsie KT B npenenax 3-crynexyaroro aumnca Kareropusa 3
Bee namepennsie KT B npenenax 4-crynexyaroro aumnca Kareropus 4
Bee wamepennsie KT B npenenax S-crynexyaroro aumnca Kareropus 5
Bee wamepenneie KT B npenenax 6-cTyneHyaToro aumnca Kareropus 6
Bee wamepennsie KT B npenenax 7-cTyneH4aToro aumca Kareropua 7
Bee namepennsie KT sue 7-crynendaroro sjumnca Kareropus 8

3aganue Ha J1a00paTOPHYIO padoTy

1. O3HakoMuUTCS ¢ TpeOOBAHUAMH T10 OXPaHE TPYy/a U MOKapHOM 0€30aCHOCTH, paclucaThCs
B )KypHaJIe UHCTPYKTaXa.

2. OsnakomuTcs ¢ OOOpyJOBaHMEM M METOAAMHM H3MEPEHUsl KOJIOPUMETPHUYECKHUX
XapaKTEpUCTUK UCTOYHUKOB CBETA.

3. 3aYUCTUTD U 3aTyTUTh MOHTAXHbBIE TIPOBO/IA, IPUIIAATH K CBETOIUOAY.

4. C marom 10 MA mpoBecTH H3MEpEeHHE KOPPEIMPOBAHHOW IIBETOBOW TEMIIEpaTyphl H
I[BETOBBIX KOOPJUHAT C IIOMOLIbIO CIIEKTPOKOJIIOPUMETPA.

5. Jlns paGouero 3HaueHUs MPSMOrO TOKA M3MEPbTE CIEKTP M3JIydyeHHsl CBETOAUOJAa U
paccuuTaiiTe MHJIEKC [IBETONepeaayn.

6. ITocTpoiiTe rpaduku 3aBUCUMOCTb KOPPETMPOBAHHON IBETOBOM TEMIIEPATypPhl U IIBETOBBIX
KOOpJIUHAT OT 3HAYEHUN IPSIMOTO TOKa

7. Ilo n. 6 onpenenuTe, BBIXOAT JIM 3HAUEHUSI KOPPEIMPOBAHHON LIBETOBOM TEMIIEPATYpPhI U
[[BETOBBIX KOOPAMHAT B 3aBUCHMOCTH OT MPSMOT0 TOKa 3a yuncel Mak Anama.
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KonTposbHbIe BONPOCHI

1. Yto Takoe KoppelupoBaHHAs [BETOBAsI TEMIIEPATYpA.

2. YTo Takoe UHACKC IBETONIEpEAaAUH.

3. Uto Takoe amummnckl Mak Aama.

4. Kak paboTaeTr CIieKTpOKOJIOPUMETP.

5. Yem oTnn4aercs LBETOBAs TEMIIEpaTypa OT KOPPEIHUPOBAHHON [IBETOBOM TEMIIEPATYPHI.
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JlabopaTopnas padora Ne 4 U3SMEPEHUE BJIA’JKHOCTH BO31YXA

HeﬂblO paﬁoTbI: 3HaKOMCTBO C ME€TOJaMH U CPEACTBaAMU U3MEPCHUA BJIA)KHOCTH BO3AYyXa,
3aKpCIUTh 3HAHUA HAa IIPAKTUKH.

Kparkas Teopus

[Ton Bna)XHOCTBIO BO3JyXa IOAPA3yMEBAIOT COJAEPKAHME BOJASHOIO Iapa B BO3JYyXE.
Bnaxxnocts ObIBaeT aOCONIIOTHOM M OTHOCUTENIbHOI. Borpoc m3aMepeHHs BIIaXXHOCTH BOJHOBAJI
(U3MKOB U METEOPOJIOTOB yKe JaBHO. BIa)kHOCTh BO3yXa BIMSAET HA OPraHU3M YEJIOBEKa, a 3HAUMT,
e mpocTo HEOOXOJMMO KOHTPOJIMPOBATH U M3MEpATh. Ha Bcex M3AenusX 3JIEKTPOHHON TEXHHUKHU
IIPOBOJSAT KIMMAaTUYECKUE UCTIBITAHUS HA BO3JICHCTBHUE MOBBIILIEHHON BJIAXKHOCTH.

Hampumep, momynpoBoaHukoBsie mpubdopsl, cormacHo ['OCT 11639 — 84, nomkHBI OBITH
YCTOHYMBBI K BO3/IEHCTBHUIO IIOBBIIIIEHHOHN BJIQ)KHOCTH, OTHOCUTEJIbHAS BJIAXKHOCTD IIPU TEMIIEPATYPE
+ 25 °C 0e3 koHaeHcauy BiIard B TeueHuu 12 MmecsieB 98%.

Hampumep, B TI'OCT 14254-2015 npuBenensl TpeOoBaHMSI K CTEIEHM 3allUTHI,
obecnieunBaembie obonmoukamu (Kox IP) u wmeroner wucnbitanuii. Koxg I[P ykasbiBaeTcs B
JOKYMEHTAIMH Ha U3JeNus dNeKTpoTexHukH. [Ipu o6o3nauenun kona IP ucnons3yrores nuppossie
3HAuYeHHs, TJAe I[epBas XapakTepucTtuyeckas MHU(pa, CTENeHb 3allUThl O00OpPYIOBAaHUS OT
IIPOHUKHOBEHUS BHEIIHUX TBEPABIX NpeameToB (0 — HeT 3amuThl, 1 — nuamerp > 50 MM, 2 — tuameTp
> 12,5mm, 3 — guamerp > 2,5 MM, 4 — guamerp > 1,0 MM, 5 — mnpuie3amuiiéHHoe, 6 —
IIbUIEHENIPOHUIIAEMOE), BTOpas, CTENEHb 3aIIUThl OT BPEAHOIO NMPOHUKHOBEHMs Boabl (0 — Her
3amuThl, 1 — BepTUKalNbHOE KalljenaieHue, 2 — KaruenajeHue (HOMUHANIbHBIA yrom 15°), 3 —
noxzaesaHnue, 4 — jelictBue cTpyd, 6 — CHIBHOE JEWCTBUE CTPYH, 7/ — BpPEMEHHOE
HEMPOJOHKUTEIILHOE MOTPYXKEeHHe, 8§ — JJIUTENbHOE TMOrpyXeHue, 9 — ropsyasi CTpys BOJIBI O]
BBICOKHM JIaBJICHUEM).

CornacHo mpaBuiiaM 3KCIUTyaTalMy IEKTPOYCTAaHOBOK (CEIbMOE M3JIaHUE), IOMEIIECHUS 110
BIIQXKHOCTH JIEJSTCS Ha: cyxue (TOMEIIeHHs, B KOTOPBIX OTHOCHUTEJIbHAsl BIAXHOCTh BO3AyXa HE
npesbimaet 60 %), BIakHbIe (TIOMEIIEHHs, B KOTOPBIX OTHOCHUTENIbHAS BIAYKHOCTh BO3IyXa Ooee
60 %, Ho He npeBbIaeT 75 %), cbipble (MOMEIIEHHUS, B KOTOPBIX OTHOCUTENIbHAS BIaXXHOCTh BO3/1yXa
npesbimaer 75 %), 0co60 chipble (MOMEMIEHHs, B KOTOPbIX OTHOCHUTENbHAsI BIAKHOCTh BO3JyXa
6mu3ka k 100 %, MOoTOJIOK, CTaHBI, TOJI U IPEAMETHI, HaXOASIIHECs B IOMEIIEHUH, TOKPBITHI BIIAroil).

AGComI0THas BIAXKHOCTh & — KOJIMYECTBO BOASHOTO Mapa B rpaMMax, COJIEpKaluXcsl B OJTHOM
KyOHueckoM MeTpe Bo3zyxa (r/m®).

Ypyrocte BOJISHOIO Mapa € — HaxoJALIErocsi B BO3JyX€ WJIM HaplUUalbHOE JaBIIECHUE,
BBIpa)XaeTCsl B MIIITMOApax WM MM. PT. CT.

AGComI0THas BIaKHOCTD U YIIPYTOCTh BOJSHOTO Mapa BO3/1yXa CBA3aHbl BEIPAXKEHUEM:

a=217¢/T wm a=0,8e/l+at (13)
rie, T ut— Temmeparypa BoasHoro mapa (Bosayxa) B K u °C coorsercTBenHo,

o — TeMIiepaTypHblii K03(pPHUIHEeHT 00BEMHOI0 pacIIupeHus napa.

OTHocuTenbHAs BIAKHOCTh BO3MyXa f — OTHOWIEHWME YHOpYyrocTd BOJSHOTO Tapa,
COJZIep’KaIlerocsi B BO3JyXe, K YIPYrOoCTH BOJSHOTO Iapa HACHIAIOIIEr0 MPOCTPAHCTBO IPHU
TeMIeparype t — BBIpa)KEHHOE B IIPOLICHTAX:

f=el00%/E (14)
rae, £ —makcuManbHO BO3MOJKHAs yIIPYrocTh Napa Ipy JaHHOM TeMIleparype.

Touka pocel t — TeMIiepaTypa, Ipu KOTOPOU BOJISIHOW Map, HAXOSIIHANCS B BO3LYX€E JOCTUTAET
HACBIIIEHUS P HEM3MEHHOM JIaBJICHUH, T. €. € = E.

['urpoMeTpbl MOXHO pa3feNuTh Ha JIBE TPYIIIIbI:

a) TUTPOMETPHI, OCHOBAaHHbIE HAa (U3UYECKOM 3aKOHE, MO3BOJIAIONIEM HENOCPEICTBEHHO
OTIPEEIIATH BIAKHOCTb, 3TO — KOHJIEHCAIIMOHHBIE TUTPOMETPBI, IICUXPOMETPBHI, SJIEKTPOITUTUYECKUE
U COpPOIIMOHHBIE TUTPOMETPHI;

16



0) rUrpoMeTphl, NPUHLHUI JCHCTBUS KOTOPBIX OCHOBAaH Ha H3MEPEHUH CBOWCTB Tela,
CBSA3aHHBIX C BJIAXXHOCTHIO, HAIPUMEP, UMII€TAHCHBIE TUTPOMETPHI.

[lepen BIOOpOM THUIIA TUTPOMETPA BAXKHO BBIACIUTH MapaMeTp, KOTOPBIA XOTAT U3MEPUTb.
Touky pochl 1enecooOpa3HO OMpEeAesATh C IMOMOIIBI0 KOHICHCAIMOHHBIX, COPOIMOHHBIX H
3NEKTPOJUTUYECKUX TUTPOMETPOB, OTHOCUTENIBHYIO BIIAJKHOCTh — C IOMOUIBIO TMTPOMETPOB Ha
OCHOBE W3MCHCHHS COMPOTHUBIICHUS W €MKOCTH (MMIIEIaHCHBIE TUTpoMeTphl). Hawnbomee
pacupoOCTpaHEHHBIMU JaTYMKaMU HM3MEPEHUsl BIIAXKHOCTH BO3/yXa SBJSIOTCS ICUXPOMETPBI U
BOJIOCHBIE TUTPOMETPHI.

3ananue Ha J1abopaTOPHYIO padoTy

1. I3MepuTh BIaKHOCTb BO3yXa.

2. BkirounTh reHepaTtop BOASIHOTO Mapa U MPOBOJIUTh U3MEPEHHMS BIAXKHOCTH BO3/1yXa
KaXXJIble 5 MUHYT B T€UeHHUE 15 MUHYT.

3. OTKJIFOYUTH F€HEepaTOp BOASHOTO Napa, BbKAATh 10 MUHYT M IPOBECTU U3MEPEHUE
BJI&YKHOCTH BO3/yXa.

4. OGpaboTaTh MOJIy4YEHHBIE PE3YNIbTATHI, TOCTPOUTH rPaPUK C YIETOM MOTPEITHOCTH
U3MEPEHUM.

5. OdopmMuts 0TUET MO AAHHOU paboTe.

KonTposbHbie BONPOCHI

1. B 9ém oTiimume 00 CalfOTHON M OTHOCHUTEIIBPHOHN BIIAKHOCTH BO3/TyXa.

2. Kakue BUIbI 1aTYMKOB BIXKHOCTU OBIBAIOT IO MPUHIUIY ACUCTBUS, U UX OCOOCHHOCTH.

3. Kak cBs3aHbl Mexay coOoi: Temreparypa, aOCOJTIOTHAs BIAKHOCTb, OTHOCHUTEIIbHAsS
BJIQXKHOCTH M YIPYTOCTh BOJISIHOTO Mapa.
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JladopaTopuas padora Ne S UBSMEPEHUE CKOPOCTHU ABUKEHUSA
BO31YHIHOI'O ITIOTOKA

I_[e.m, paﬁoTbII HU3Yy4YUTh METOJbI U CPEACTBA USMEPCHUA CKOPOCTH ABMXXCHUSA BO3AYHIHOI'O
IMOTOKA, 3aKPCTIMTh 3HAHWA HA IIPAKTUKCEC.

Teopernueckasi 4acTb

Bosnblioe 3HaueHue Npy OLEHKE OMEIIEHUS] UIMEET aHalIu3 JBM)KEHHUS BO3LYIIHOIO [IOTOKA,
KayeCcTBO BEHTHJIALUH, MPUTOKA M BBITSHKKK BO3AyXa. J[Ist 3TOro HEoOXOAMMO O3HAKOMHUTCS C
METOAAMU aHajlu3a JaHHOro sBieHus. B nanHoil paGore Bbl HayunTech NpaBUIBHO
sKkcITyaTupoBath prudopsl MC — 13, 3T0 yalieyHblii aHEMOMETP U KpbLiabuaTelii aneMomeTp ACO-
3, KOTOPBIH MTO3BOJISAET U3MEPUTH ABHKEHHSI BO3YILIHOTO ITOTOKA.

[TpuOopsbl, ciyxamue Uil HU3MEPEHUS CKOPOCTH JIBUKEHHUS BO3AYIIHBIX I1I0TOKOB,
Ha3bplBAlOTCA aHeMomeTpamu. KX pabora ocHOBaHa Ha HpPUHLUIE IPEoOpa3OBaHUS CKOPOCTH
BO3yLIHOT'O IOTOKA B MEXaHUYECKOE MEPEMEIIEHUE UYBCTBUTEIBHOTO 3JIeMeHTa. PacripocTpaneHbl
JIBa BUJIA 3TUX AJIEMEHTOB: YallleYHbIE BEPTYIIKH U BO3AYLIHbIN BUHT.

AHEMOMETp PY4YHOH 4YalleyHbIH CO CUETHBIM MEXaHHU3MOM IpPHUMEHSIETCA ISl U3MEPEHUS
cpeaHelt ckopoctu ABkeHus oT 1 1o 2 m/c. [lopsaaok paboTsl ¢ HUM HU3JI0%KEH B MHCTpYKLuH. [Ipu
CTPOTrOM COOJIIOACHUHM METOJMKH M3MEPEHUH MOTPEeIIHOCTb U3MEPEHHsS aHEMOMETpa 3aBUCHUT OT
CpeAHel CKOPOCTH JIBUKEHUS BO3/lyXa U onpeensercs no popmyse

F =(0,06v + 0,3) m/C (15)

[lepen n3MepeHHEM CKOPOCTH BO3IYLIHOI'O MOTOKA BBIKJIIOYAIOT C MOMOILBIO appeTupa
CUETHOE YCTPOWCTBO M 3alMCHIBAIOT HAYaJIbHOE IOKa3aHue cueTuuka. [locie 3toro anemomerp
BHOCAT B BO3AYIIHBIH IOTOK TaK, YTOOBl OCh YalIEYHOrO aHEMOMETpa pacroJjaraiach
MEePIEHIUKYISIPHO MOTOKY. OTKIIOHEHHE OT YKa3aHHOTO IMOJIO0KEHUS HE JOJKHO MpeBbImaTh 12-15
rpaaycoB. UYepe3 5-10 ¢ mocie BHECEHUS aHEMOMETpa B IOTOK OJHOBPEMEHHO BKJIHOYAIOT
CEKYHJIOMED, BBIKJIFOUAIOT U 3aMKUCHIBAIOT MOKa3aHUS CUETYMKA U CEKYHIOMEpa.

HenenuneM pazHocT KOHEYHOTO Nyon M HA4aIBHOTO Nygy TIOKA3aHUI CYETHOTO MEXaHU3Ma Ha
BpeMs U3MepeHus t onpenensoT Yucio AeIeHu N npuxoasumxcs Ha 1c.

N = (Nion — Nuax) /' t (16)

CkopocTh JBMKEHMSI BO3AYIIHOTO MOTOKAa OIpeAeseTcsl MO IpujlaraeMoMy K Hpubopy
rpaduky.

Kppuibyatsiii aHeMOMETp NpeHa3HAUYEH JJI U3MEPEHUsI CKOPOCTH JBMXKEeHUs Bo3yxa (0,2 —
5) m/c. IlorpemHocTs U3MEPEHUs ONpeenseTcs:

F =(0,06v +0,1), @17
rie, V— CpeaHss CKOPOCTb JIBHKEHUS U3MEPSIEMOI0 OTOKA.

[Ipu mpoBeaeHMM H3MEpPEHUIN OCh YaIIeYHOr0 aHEMOMETpa pacrojararT HapauieIbHO
IOBUKYLIEMYCsl OTOKY. [Iponetypa n3MepeHys aHaJIOTM4YHA yKa3aHHOM BBILIE.

3ananue Ha JjabopaTopHyI0 padoTy

1. BKJIFOUNTH BEHTUIITOD

2. [IpousBecTu U3MepeHue CKOPOCTH JBUKEHHS BO3/lyXa Ha pacCTOSHUU 1 MeTp OT
BEHTUJISITOPA COTJIACHO METOJMKE U3MEPEHUS.

3. C noMouibio KpplIbYaTOr0 aHEMOMETPa MPOU3BECTH U3MEPEHUS B PA3INYHBIX TOUKAX
IIOMEILEHUS U ONPENETUTH 3aCTONHBIE 30HBI.

4. PaccuMTarh NOrPEMIHOCTh U3MEPEHHN.

5. OpopMUTB OTUET IPOJIETAHHON padoTe.

KoHTpoJbHbIE BONIPOCHI

1. B 4ém npuHIMNMaIbHbIE OTIIMYUS KPBLIIbYaTOT0 AHEMOMETPA OT YaIlIEYHOTO.

2. lpuHTn paboThl yameyHbiM aHemomeTpom MC-13.

3. Ilpuniun paboTel KpsUibuaThiM anemoMeTpom ACO-3.
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JIaGopaTopnas pa6ora Ne 6 PACUET YCTPOMCTBA JE3UH®EKIIUU
INOBEPXHOCTEM

Leab padoThl: HAYYUTCS PACCUUTHIBATH 103y 00JIydeHUs Ui Je3UH(EKINH TOBEPXHOCTEH.

Kparkas Teopus
Ha puc. 3 npuBenén Buemnuii Bug Y@ amoma High Power UVC LED mpousBoacTa

Shenzhen Shining Opto-electronic Co, B TabuIie 6 TPUBEICHBI €r0 TEXHUYECKHE XapaKTEPUCTUKH.

Pucynok 3 — Buennwuii Bun

Tabnuua 6. TexHuueckre XxapaKTepUCTHKH

HaunmenoBanue napamerpa Ennnuna nzmepenus 3HaveHHe mapaMmerpa
JInMHa BOJIHBI M3I1y4YeHUs HM 275
OnTHyeckasi MOIIHOCTh U3JTY4EHHUSI MBT 19
3HauCHUE MPSIMOTO HAPSHKECHUS B 50-7,0
¥Yron u3nydenus no yposHwo 0,5 rpagyc 120
3Ha4YeHNs] TPUBEJICHBI TS TPSIMOTO TOKA MA 200

OcHoBHBIE (HOPMYITBI 7S pacuéra:
[loBepxHOCTHas GakTepunumHas go3a oOmayuenns (oxcmosumusi) (H),  wmJIx/cm?,

ompenensieTcs mo Gopmye:

TIe,

TIe,

rae,

H=E xt (18)
E — GakTepuiuHas 06;1y9éHHOCTh TOBEPXHOCTH, BT/M?;
t — BpeMeHu 00Js1yueHus, C;
bakrepuninanas 00Iy9€HHOCT TIOBEPXHOCTH OTPEAEISIETCS IO hopMyIIe:

E =le/r?, (19)
le — cuipl OakTepUIIMAHOTO H3TyYeHus, BT/cp;
I' — pacCTOsIHME OT UCTOYHMKA U3IY4YEHUs 10 00ydaeMoil MOBEpXHOCTH, M.
Cwta GaKkTepUIIMIHOTO U3TyUEHHUSI OTIpeeiaeTcs mo Gopmyiie:

le=De/Q (20)
@e — OaKTEePUITUIHBIN TOTOK U3NTydeHus, BT;
Q — tenecHbIit (00BEMHBIN) yroJL.
st mepecuéra 3HaueHUs TeaecHOro (00BEMHOTO) yria Q u3 crepaguaH B TUIOCKHHA yroJl 1Mo

ypoBHIO 0,5 OT MaKCHMaJbHOTO 3HAYEHHUS CHJIbBI OAKTEPHIUAHOTO H3IydeHHs (¢) B Tpamychl
UCTIONB3yeTCs hopmyra:

Q=2r(1-cos(((¢p* m)/180) /2)) (21)
Jns nmepecuéra 3HauYeHUsA OAKTEPUIIMTHOTO MOTOKA MU3JIyYE€HUS B ONTUYECKYI0 MOLIHOCTH

nznyuenus (Pe) mpumensiercs popmyna:
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@e = Pe x S(A)ommn., (22)
rne, S(4)omu. — KOd3PPUIUEHT OTHOCUTEIHHOM CIIEKTPaIbHON OaKTePULIUAHON AP (PEKTUBHOCTH.
BapraHTbl B COOTBETCTBUH CO CHHCKOM T'PYIIIbBL:

No Paccrosinue obmyyarens ot Bpewms o6myuenus, ¢ Bun mukpoopranusma, noaiexamero
MMOBEPXHOCTU, MM HWHaKTUBalluu

1. 1 1 Shigella flexneri

2. 2 2 Salmonella typhi

3. 3 3 Shigella dysenteriae

4. 4 4 Proteus vulgaris

5. 5 5 Staphylococcus aureus

6. 6 6 Escherichia coli

7. 7 7 \VVirus poliomyelitis

8. 8 8 Salmonella paratyphi

9. 9 9 \VVibrio cholerae

10. 10 10 Orthomyxoviridae (BHpycCHI rpuIima)

11. 11 11 Salmonella enteritidis

12 12 12 Mycobacterium tuberculosis

13 13 13 Pseudomonas aeruginosa

14, 14 14 \Virus hepatitis A

15. 15 15 Shigella flexneri

16. 16 16 Salmonella typhi

17. 17 17 Shigella dysenteriae

18. 18 18 Proteus vulgaris

OTtBer HEOOXOIUMO NpeICTaBUTh B BUJE (ailia B popmare MS Word, ¢ ykazaHuem BapraHTa
3a7jaHus U pacu€Tamu.

3ananue Ha JjabopaTopHyI0 padoTy

1. U3yuute Tepmunsbl u onpeaencHus: P 3.5.1904-04 «cnons3oBanue ynbTpaduoieToBOro
OaKTEePHIMIHOTO H3ITydeHUs U 00e33apakuBaHus BO3IyXa B MOMEIICHUIX .

2. W3yuute 3HaueHus JA03 OOmydeHHs Uil Je3UH(EKIMH  Pa3IMYHBIX  BHJIOB
MUKpoopranu3zmMoB MY 2.1.4.719-98 «CanutapHsiii Ha[30p 32 IPUMEHEHUEM YIbTPadUOIETOBOTO
M3IIy4eHHS B TEXHOJOTUU MOATOTOBKH MMUTHEBOM BOJIBI.

3. Paccunraiite komuuectBo Y® 1HOM0B A Ae3uH(EKINN TOBEPXHOCTH TUIONMAALI0 1 cM2,

KoHTpoabHbIEe BONPOCHI

1. Yto Takoe 6akrepuuuaAHas 3PPEKTUBHOCTD.

2. Yem omiMyaeTcs MOBEPXHOCTHas OaKTepuIUAHAas [103a OOJMy4eHMs (SKCIO3ULUsA), OT
00BEMHOM GaKTEpUIIMTHOMN 103l 00TydEHUS.

3. Kakoii KIIJ] Y® nuona, npuBeAEHHOTO B KpaTKOM TEOpHUH.
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