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HOACHUTEJIBHAA 3AIINCKA

['maBHOM 3amauedt  cpemHero MNpodeCCHOHAIBHOTO  OOpa3oBaHUS  SIBISICTCS
MOJATOTOBKAa  KOMIIETEHTHBIX  CIEMUaNWCTOB. B mpouecce  dhopMHUpOBaHUS
npoecCHOHANBHBIX W OOIMMX KOMIIETEHIMH 1ab0opaTopHbIe 3aHATHS 3aHUMAIOT
MPOMEXYTOYHOE TOJOKEHHE MEX]Ly TEOPETHUECKUM M MPOU3BOACTBEHHBIM OOy4YE€HUEM H
CIy’KaT OJHHMM W3 BaXXHEHUIIUX CPEJCTB OCYILIECTBICHHS CBSI3M TEOPUU M MPAKTUKHU.
BelinosnHeHne 1a0opaTOPHBIX padOT HANIPABIEHO HA JOCTH)KEHHUE CIAEAYIOIINX Lesei:

- (hopMUpPOBaHUE HABBIKOB U3MEPEHUS (PU3NUECKUX BETUYUH U MTPABUIIBHOTO
MIPEICTABIICHUS PE3yIbTaTOB U3MEPEHUS,

- OBJIQJICHUE MPAKTUYECKUMU HABbIKAMH MPOBEJCHUS UCCIIEI0BAHUM, METOAaMU
00pabOTKH U aHANIM3a Pe3yIbTaTOB U3MEPEHUH,

- 3HAKOMCTBO C METOJIaMU HUCCIIEAOBAHMS OCHOBHBIX 3aKOHOMEPHOCTEN (DU3UKH,
- OMBITHOE 00OCHOBAHUE, U3YYaeMbIX (PU3UUYECKUX SIBICHHM.

Brimonnenne nabopaTopHbIX pabOT TPHU3BAHO CHOCOOCTBOBATH 3aKPEIICHUIO
TEOPETUYECKUX 3HAHUHW, (OPMUPOBAHHIO YMEHUM U CIOCOOOB JIEWCTBUM 4epes
CaMOCTOSITEJIBHYIO ~ JICATEIBbHOCTh CTYIACHTOB. Benymen IUIAKTHYECKOW UEJbI0
MPAKTUYCCKUX 3aHATHI ABISETCS (HOPMUPOBAHHME MPAKTUUIECKUX (MPO(EeCCHOHATBHBIX)
YMEHUH — BBINOJHEHUE ONPECNEHHBIX JeWCTBHM, onepauuid. OcCHOBHas 3agada
1a00paToOpHBIX pabOT - HAYyYUTh CTYIAEHTOB HPHUMEHSATh TEOPETUYECKHE 3HAHUS B
MPAKTUUYECKUX CUTYyaIUsIX.

BeinosnHenuto nabopatopHoil pabOThl Ha YpOKE MNPEAUIeCTBYET MPOBEpPKA 3HAHMIMA
CTYJIEHTOB, UX TEOPETUUECKOW TOTOBHOCTH K BBIIOJIHEHHIO JIAOOPATOPHOIA.

B pesynbTaTe ocBoeHUs y4eOHON AUCIUIUIMHBI 00YyYarOUIUICs JOKEH 3HATH:

® cMbIC] (PU3UYECKUX MOHATHIA;

® CMBICT (PU3UYECKUX BEJIMYWH;

® CMBbICI (PU3UUYECKUX 3aKOHOB.

CrpykTypa U conepkaHue JIabopaTOpHbIX padOT BKIIOYAET B ce0sl CIIEIYyIOIIUE
AJIIEMEHTHI: TEMA, 1€JIb BBINIOJHEHUSI padoThl, 000PYI0BaHUE, METOJAMUECKHUE YKA3AHUS 110
BBITIOJIHEHUIO Ppa0OThl, KOHTPOJIbHBIE Bompochl. [lo kaxkmoit pabore HEOOX0aUMO
opOpMHUTL OTYET B COOTBETCTBUU C TPEeOOBAHUSIMHU, CJENAaTh BBIBOJbI, OTBETUTh Ha
KOHTpPOJbHBIE BOIMPOCHl. OTYET O BBHINOJHEHHON padoTe MNpPEeACTaBIsIeTCS CTYJIEHTOM
IpenoaaBaTeo g NpoBepku. OTYET MOXKET ObITh MPEAICTaBIEH KaK B TUCbMEHHOM, TaK
Y TIEYaTHOM BUJIE.

JIJis  yCHEenrHoTo BBITIOJNIHEHUS J1abOpaTopHBIX paboT oOywatomuecss 0O0s3aHbI
O3HAKOMUTHCSI C TMOPSAKOM UX MPOBEACHUS M HM3YUYUTh COOTBETCTBYIOIIKE pPa3/eibl
TEOPETUYECKOT0 Kypca.

OOyuarompecs JOJDKHBI YETKO MPEACTaBIATh 3aJady, yMETb IPOBOJIUTH
HE0OXOMMBbIE PACUETHI.



OO0mue yka3aHusi K BbINIOJIHEHUIO PadoT

[lepen HauanoM BBINOTHEHHUS paOOThl BHUMATEIbHO 03HAKOMBTECHh C MHCTPYKIIMEH,
3aJIaHFEM K J1a0OpaTOpPHOU padoTe.

Otuet oopmiiseTcs Ha JIUCTAX CO IITaMIIOM. B OTYeT BIUIIUTE TEMY, 11eTh PabOThI,
0o00OpyZI0BaHKE, MOPSAOK BBITIOJHEHUS, PAcu€Thl M BbIBOA. [Ipy BBIMOTHEHUH PaOOTHI
CJIeIyiTe PUBEICHHBIM ITyHKTaM ILJIaHA.

[To mepe BoIMoIHEHMS paOOTHI HEOOXOIUMO CPOPMYIUPOBATH BHIBO/I.

OTtueTsl oopMmisitoTcs B )KypHaie. Ha TUTyIbHOM JHCTE JOJKHBI OBITH YKa3aHBbI:

Ha3BaHUE NpeIMETa, Ipymnna U paMuiaus CTyJIeHTa. TUTYJIbHBIN JIUCT OPOpMIIAETCS Ha

dbopmare A4
[Tpumep odopMIIeHHUS TUTYIHHOTO JIUCTA:

MuHHUCTEPCTBO HAyKHU U BhICIIET0 oOpa3oBanust PD
OI'BOY BO «bpsiHCKHI TOCY1apCTBEHHBIN TEXHUYECKUIN YHUBEPCUTET
«IIomuTeXHUYECKUN KOTUIEIK

KYPHAJI

71a00paTOPHBIX PadOT MO YUeOHOM AUCITUTIIINHE
dusuka

CryneHr:

['pymma:

IIpenomaBarens:




JlaboparopHas pabora Nel
IIpoBepka 3akona boiiiist — Mapuorra
Iles1b : ONBITHBIM MyTEM YOSTUTHLCS B TIPABUIILHOCTH 3aKoHa boiist — Mapurotra.

Teopus: 3akon boits-MapuoTTa A1t H30TEpMUYECKOro MPoIecca, T.€.
poliecca, MPOTEKAOIIEro MpH noctostHaou temmneparype (T:=T>), apnsercs

YaCTHBIM CJIIy4acM O6’B€I[I/IH6HHOFO Ta30BOI'0 3aKOHa:

pP1 P2
p1V1— pzvz nJIm V2_ V1
MOoKHO cKa3arh, 4TO JABJICHUE JAHHOM MACCHI Ta3a MPHU MOCTOSIHHOM TEMIIEPATYpE

M3MEHSETCA 00paTHO MPONOPLUUOHATIBHO €10 00BEMY.

OoopynoBanmue: 1. [Tpo3paynas TpyOka ¢ KpaHOM.
2. MepHblIii IWJTUHAP C BOAOH.
3. N3mepurtenbHas aenta. 4. Iltatus.
HcnipiTyemplii ra3 - BO31yX.
IHopsinok BbINOJIHEHUsI PA0OTHI:
CM.pHCYHOK.
1. M3meputs mymny TpyOkw, L (cM)
2. 3meputh BbICOTY cTONIOa BOABI B LmuHzape, hy -
(cm) — T
3. 3akpenuth TpyOKy B ILITATHB.
4. OnycTuTh TPYOKY OTKPBITHIM KOHIIOM B IIFLTHH/IP.
B TpyOKy 3aX01UT BoJia M CKUMAET BO3LyX JI0 TEX TOP,
IOKA €r0 JIABJIICHUE HE CPABHUTCS C BHEILIHUM
arMoc(epHbIM J1aBlIeHUEM .3aKpBITh KPaH.
5.BeHyTh TpYyOKY M3 IWIMH/IPA, KPAaH HE OTKPHIBATS.
6./13MepuTh BBICOTY CTOJIOA BOJIBI B TpyOKe, h; (cM)
7.OTKpBITH KPaH U BBITYCTUThH BOAY B LIVJIUHJP.

8./laHHbIE 3aMEPOB 3aHECTH B TAOJUILY.
9. BeruncnuThb AJIMHY BO3IyIIHOTO cTo0a B TpyOke, Ly = L- hy (cm)

10.BbryuciiuTh JJIMHY BO3AYIIHOTO cToj10a B TpyOKe nocne cxkarus, L, = L - h; (em)
11.BbaucianTh rugpocTaTUIECKOe JaBJIEHUE BOAbI B TpyOKe, ps = P-g-h,, (I1a),

rae p=10°Kr/m°-moraocTts Bkl 1 [hy] = m.

12.Bbruucnuth JaBieHue Bo3ayxa B TpyOKe rocine cxxatus pz2 = pi1 — ps (I1a)
13.BpramciuTh IPOU3BEAECHNUS OTHOLIEHNH, P2 L= p1 - Ly

14.3aHecTH pe3yabTaThl BBIYUCICHNH B TAOIMILY."

o o - __ L Tabnuia
Jnvna JlaBnenue Ilnuna Bricora Hapnenne | IlaBneHue
Ne  [Tpyoku BO3IIVXa croi0a |cToJ10a BOIBI croiiba BO3IIVXa B
ombITa| [, cm | aTMocdepHoe BOIBI B | B TDVOKE, BOIIBI B TOVOKE P,L,. P, L.
Py, I1a mHIpe,|  hy, oM LUAJIMHIPE Iociie MIlacm | MIlacm
hy,cm Pg,I1a cKaTust
Pz, Ila
101,3-10°
Pacuersr:

BriBo:



Jlabopatopnas pabota Ne2

ONPEJEJIEHUE KOD®PUIMUEHTA JUHEMHOTO PACIIUPEHUA
TBEPJAOI'O TEJIA

Iesb: onbITHBIM My TEM ONPEETUTH 3aBUCUMOCTh UIMHBI CTEPIKHS OT TEMIIEPATYPhI U
BBIYUCIUTH KO3 PUIMEHTHI JTUHEHHOTO pacIIupEeHuUs A CTAIH U JIATYHH.

Teopusi. C n3MeHeHneM TemIrepaTypsl Tela ero pasmepsl u3MeHstorcs. Temnnosoe
paclIipeHye TBEPAbIX T€J, Y KOTOPbIX UMEETCS IIPEUMYILECTBO B OJJHOM U3MEHEHUH,
XapakTepusyercs JuHeHbIM pacupenueM Al: Al = alpAt, roe o0 — ko3¢ duruent nuueitHOrO
paciIMpeHys, 3aBUCAIINN OT MaTepHaja U TeMIIEPaTyphl, OJJHAKO €CIIM paCCMaTPUBATh HE
OoJblIIMe MHTEPBAJIBI TEMIIEPATYp, TO MOXKHO CUUTATh KO3(DPULIMEHT TMHEHHOTO paCIIUPEHUs
JUIS JAaHHOTO MaTepualla BeIMYMHONW MOCTOSHHOM.

Koo duument nuHeRHOTO pacMpeHns MOKa3bIBaeT, Ha KaKyrO JTOJI0 CBOSH
nepBoHadasibHOM MinHbI pu 0° C n3meHseTcs JyiuHa Tena rnpu HarpeBanuu Ha 1 K unu 1°C:

o =Al/(l, AT), wmm o = Al/(1, At),
rie Al - npupalieHue 1I1HBbIL.

Koadduunent nuHeiHOro pacumpeHus TBEpAOro Tejaa MOKHO OIPEAETIUTh ONBITHBIM
nytem. [Ipubop, npenHazHaueHHbIH 11 SKcriepuMenTa (puc. 1), mo3BosiseT NPOU3BOAUTE OTIBIT
C UHAMKATOPOM MM MUKPOMETPOM.

puc. 1
Obopynosanmue. 1. [Ipubop mist onpenenenus ko3P uimeHTa TMHEHHOTO pacIIupeHUs
MeTasuioB. 2. MHANKATOp MM MUKPOMETP ¢ TpemoTkoi. 3. [lapoobpazoBarens ¢ pe3nHOBBIM
IUTAHTOM. 4. DIIEKTPOIUIMTKA WM CIUPTOBKA. 5. TepmomeTp (0Ommii ajist Bcex ydammuxcs). 6.
N3mepurenbHas IMHENKa.

ITopsinok BbINOJIHEHHSA PadOTHI.

Bapuanm 1. IIpubop ¢ uHAUKATOPOM.

1. YcranoBuTh npubop Ha mojacTaBke / Tak, YTOOBI CTOMKA 4 HAXOAUIACH C IPABOi

CTOPOHBI.

2. McnbITyeMblil cTEpKeHb § IPOIYCTUTh JUTMHHBIM KOHLIOM Y€pe3 OTBEPCTHE B CTOMKAX 2 U
4 Tak, 4ToOBI IJIaHKa 9 pacrnoNoXuiIachk BEPTUKAIBHO U HE I0XOMIA A0 CTOMKH 4 Ha 3—5 MM.

3. 3akpenuTh TpyOKYy BUHTOM 3 B JIEBOM CTOMKe.

4. I3mepuTh TeMIepaTypy OKpY Karollero Bo3ayxa.

5. 3MepuTh HavaabHYIO JJIMHY /; TpyOKH NPy KOMHATHOM TeMIiepaType, CuuTas
JUTMHOM pacCTOSHHUE OT LIEHTPA BUHTA 3 J10 JIEBOM CTOPOHBI CTOMKH 4. [IpuHATE 3Ty niuHy 3a
n

6. Unnukarop 6 BCTaBUThH B OTBEpCTUE NAaTpyOKa S U 3aKpENUTh BUHTOM 7 TaK, YTOObI
o0ecreunTh HaTSYKEHUEe MEXaHU3Ma MHAMKATOpa Yepe3 ero CTep:keHb, KOTOPBIN JOKEH
YIUPATHCS B JIEBYIO CTOPOHY IUTACTUHKH (puc. 2). HaTsbkeHue onpenensercss HOBOPOTOM
CTPEJIKU MHIAMKATOPAa OTHOCUTENIBHO 1IKaJbl Ha 1—2 o0opoTa.

7. IIoBOpPOTOM Hapy>KHOT'O KOJIbLIa-000/IKa HHIUKATOPA YCTAHOBUThH KOHEI[ CTPEIIKU
IIPOTUB AEJIEHUS «HYJIb» Ha LIKaJe.

8. HazeTp Ha J1eBbIii KOHEI[ HCIIBITYEMOTO CTEPKHS PE3UHOBYIO TPYOKY OT
napooOpasoBarens (konba ¢ Bojoil) (puc. 3).



9. [TogHecTn HarpeBaTesb MO/ MapooOpa3oBaTEb.
10. Ilocne Toro Kak U3 cBOOOIHOTO KOHIIA TPYOKU CTaHET CUIIbHOM CTpYyel BBIXOJIUTH
nap, OTCYMTATh 110 KPACHOM IlIKaJie HHJMKaTopa a0COMI0THOE yIMHeHue TpyOku Al.
ena nemennst mkansr 0,01 mm.

- § 7 4.8
2 3 ‘
: Eaa l{lllh\\\‘f{’;‘ / N
¥4 S | i
L 3 ¥ J

puc. 2
[Tpunste Temnepatypy TpyOku paBHo# 100° C.BeraucauTb KO3QGUIUEHT THHEHHOTO
pacmmpenwst. CpaBHATH TIOJTYYCHHBIN pe3yJIbTaT ¢ TAOJUIHBIM 3HaUeHUEM Kod(duimeHTa
JIMHEWHOTO PACIIMPEHUS U CIIETaTh BBIBOA.Pe3ynbTaThl H3MEpPEHUI, BEIYMCICHUH 3aIIUCaTh B
Ta0uIy. OTHOCUTEIBHYIO TTOTPENTHOCTDh U3MEPEHUS HAWTH JIFOOBIM U3 U3BECTHBIX CIIOCOOOB.




Bapuanm 11. TIpubop ¢ mukpomerpom (MHAUKATOP CHAT); 1—35. Cm. «Ilopsamok BeIOTHEHUS

paboTs» BapuaHTa 1.
6. Usmeputh MUKpoMeTpoM paccTosiaue Al 1o HapyKHBIM ITOBEPXHOCTAM CPEPUUECKHX

BCcTaBOK /() (puc. 4) 10 MponyCKaHus mapa.
7—=8. Cm. «Ilopsimok BeImoHEHUST paboThI» BapuanTa I, m. 8. 9.

9. Vi3sMepuTh MUKpOMETPOM paccTosinre A1mo Hapy>KHBIM MOBEPXHOCTAM BCTaBOK /() TIOCIIE TOTO,
KaK U3 CBOOOJIHOTO KOHIIA TPYOKH CTaHET CUIIbHOM CTpyel BBIXOAMTH Map.

10. [Tpunsate Temnepatypy Tpyoku 100° C.
11. Beraucnutb KO3QPUIUEHT TUHEHHOTO PACIIMPEHHUS.

CpaBHUTH NOITYYEHHBINH pe3yibTaT ¢ TAOJMYHBIM 3HAaUEHUEM KodpduLineHTa
JMHEMHOT O PACIIUPEHNUs U CAETIaTh BBIBOJ.

-
'!n

1 _~9 8 OrHocHTeNbHYIO TIOrPENIHOCTh H3MEPEHHS HAWTH JIIOOBIM U3 H3BECTHBIX
AN e | CH0c000B.
U o F‘1’ = Pe3ynbTaThl u3MEpeHnit U BRIYUCIICHUH 3aMucaTh B TaOIHIIE.
@

puc. 4

HauanpHas Temneparypa Pazauna |Yamunenue | Koad. mun. OTH.
Marepuan | ;yuya crepxus, | crepms TEMIIEpaT. |CTepsKHS, pacIIMpeH. | TOrpelHoCThb

TEPKHS -

crep Lo,M Hauaneh. [Koneun. | AL°C  |A1M 0, Tpaj %
Pacuersr:

BriBo:



JlabopatopHas pabota Ne3

ONPEJEJIEHUE SJEKTPOJABWKYIIEN CUJIbI U BHYTPEHHETO

COITPOTUBJIEHUSA UCTOUYHUKA DJEKTPUUYECKON SHEPT AN,
Iean: coOpaTh 3IEKTPUUECKYIO LIETb /IS ONPEICIICHUS] BHEITHETO HANPSHKCHHS U TOKA B
eI, UCTIOJIb3Yl ONBITHBIC aHHbIe onpeneanth DJ{C U BHyTpEeHHEE CONPOTHBICHHE
MCTOYHHUKA JIIEKTPUIECKON SHEPTHH.
Teopus. J111 momydeHus: IEKTPUIECKOTO TOKA B TPOBOTHUKE HEOOXOIUMO CO31aTh 1
HOJIJICP)KUBATh HA €ro KOHIAX Pa3HOCTh MOTCHIMANIOB (HampsbkeHue). st 7TOro Neromb3yroT
MCTOYHHK TOKa. Pa3HOCTh MMOTEHIHAIOB Ha €ro MOJI0cax 00pa3yeTcs BCISACTBUE Pa3/IelICHUs
3apsoB. PaboTy 1o pasaeneHuIo 3apsi0oB BEIIOIHIIOT CTOPOHHUE (HE JJIEKTPHYECKOTO
IIPOUCXOXKAECHHUS) CUIIBI.

[Ipu pa3oMKHYTOM IIETTH SHEPT U, 3aTpaueHHas B IIpoliecce paboThl CTOPOHHUX CHII,
MPEBPAIACTCs B SHEPIHIO UCTOYHUKA TOKA. [IpH 3aMBIKaHUH AIIEKTPHUYECKOM LeTn
3alaceHHasl B MCTOYHHMKE TOKA SHEPTHs PACXOLyeTcst Ha paboTy MO MepeMEIeHHIO 3aps 0B
BO BHEIIHEH M BHYTPEHHEW YacTsX IIEIH C CONPOTHBICHUSIMHU COOTBETCTBEHHO R m r.

BenuunHa, YMCIICHHO paBHas padoTe, KOTOPYIO COBEPIIAIOT CTOPOHHHE CHIIBI TIPH
HEepPEeMELICHHN SANHUYHOTO 3apsijia BHYTPH UCTOYHUKA TOKA, HA3bIBACTCS SIEKTPOABIIKYIIICH
CHJION MCTOYHHUKA TOKA &.

&=IR+1Ir

B CU BrIpaxaetcs B BosibTax (B).
DNEKTPOABIKYILYIO CUITy U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHHUKA TOKA MOYHO
OTIPEAETIUTh KCIIEPUMEHTAIIBHO.
Oo0opynoBanme. 1. VicTouHuK 31eKTpuyeckoi sHepruu. 2. Peocrar
Ha 6—10 Om. 3. Amnepmerp. 4. BoapTmerp. 5. Kitou.
6. CoeMHUTENBHBIE TIPOBOJIA.

Ilopsinok BbINOJIHEHUsI pa0OTHI.

1. Onpenenuts eHy AeIeHHs IIKaIbI P

HU3MCPUTCIIbHBIX HpI/I60pOB.
2. CocTaBHUTb QJICKTPUUICCKYHO LCIIb 10 CXEMCE,

n300paKEHHOM Ha PUCYHKE.
3. [Tocne mpoBepku 1eny NpernoaaBaTesieM A

3aMKHYTb KJIIOY U, IOJIB3YSCh PEOCTaTOM, YCTAHOBUTH
CHITy TOKa, COOTBETCTBYIOIIYIO HECKOJIBKUM JETICHUSIM !

IOKaJIbI aMIICpMETpa. CHATH OKa3aHUS BOJIBTMECTpPA U

amrepmMmeTpa.

4. OnbIT NOBTOPUTH 2—3 paza, U3MEHsISI CONPOTHUBIICHUE LIETIN IIPY OMOIIIN
peocrara.

5. Pe3ysbTaThl UI3MEpEHUH TTOICTAaBUTh B ypaBHeHHUE ¢ = U+ [r u, peras

CUCTEMBbI YPAaBHECHHUM:

(O@=U1+Iﬂ" (§=U2+Izl" (0@=U3+I3l"
(g):UZ‘f']gl" (g:Uj‘f‘Ig}" (oﬁ):Uj'i‘Iﬂ"
OIIPCACIIUTD I', 4 3aTEM &
6. Breruanciauts Cp€OHUC 3HAYCHUA HaI\/'II[CHHBIX BCJIMYHUH T ¢p, & cp-
7. OHpe,Z[eJ'II/ITL OTHOCHUTCJIbHYTIO INOIpC€IIHOCTE METOAOM CPCIHETO
apI/I(i)MeTI/I‘ICCKOFO.

8. Pe3ynbrarel n3MepeHHii U BEIYMCIIEHUH 3anKcaTh B TaOJIMIIE.



Ne
OIIBITA

Cuna Toka B 1IeTIH,
I A

Hanpsbxenne na
BHEIITHEH 1IeTIH,
U,B

SHAC
& B

Buytpennee
CornpoTuBiieHuE,
r, Om

PacueTtnr:

BriBox:




Jlabopartopnas padota No4
OINNPEAEJIEHHUE YJIEJBHOI'O COITPOTUBJIEHUS ITPOBOJHUKA

ﬂe.m:: CO6paTI) QJICKTPHUYCCKYIO LICIIb JJIA OMIPCACIICHUA HAIIPAKCHUA U TOKA Ha YYaCTKE
ey, ONpCAC/INTb JJIMHY U JHAMCETP IIPOBOAHHWKA WU BBIYHUCINUTL YACIBbHOC COIIPOTHBIICHUC
IMPOBOAHUKA, UCIIOJIB3Y OIIBITHBIC JaHHBIC.

Teopusi. OCHOBHOH 37€KTPUUYECKON XapaKTEPUCTUKOI MPOBOIHUKA SIBISETCS
conpotuBieHue 1. [l MeTaluInyeckoro NpoBoIHMKA, CONPOTHBIEHHE R nmpsmo-
L

il P>

i

¢
1H
S

puc. 1 puc. 2

MIPOMOPLMOHAIILHO €ro JUIMHE | 1 00paTHO MPONOPILMOHANBHO IUIOIIAIU TONEPEUHOrO
ceuenus S/R = pl/S, rne p - ynenbHoe conporuiaeHue(BbIpakaercss B OM-M), OHO
BBIPAYKAET 3aBUCUMOCTh COIIPOTHUBIIEHUS OT MaTepualia IpOBOIHUKA, [I0KA3bIBAET,
KaKUM CONPOTHUBJIEHUEM 00J1a/Ia€T POBOHMUK JUIMHOM |M M muiomaasio ceuenus 1m” :
p=RS/

B kauecTBe uccienryemMoro marepraia MOXHO UCIOIb30BaTh 0OMOTKY peocTara
Ha 6 B (puc. 1).

Oo6opynoBanue. 1. Peocrat. 2. Macmrabnas nuHerka. 3. [IITaHreHIupKyIIb. 4.
Awmmnepmetp. 5. BonbtMmeTp. 6. cTouHuK 35ekTpuyeckoit s3Heprun. 7. Kirou. 8.
CoenuHuTeNbHBIE TIPOBO/IA.

Ilopsiiok BbINOJHEHUs padoThl. 1. [y u3MepeHust JUIMHBI TPOBOJIOKH
HE00X0IMMO U3MEpUTh TuameTp D kepaMuuecKoro UIMHIpPA peocTaTa U MoJICUUTATh
YHCJI0 BUTKOB Ha HeM n. JlJTMHa MPOBOJIOKH onpeaensiercs no ¢popmyie | = nDn
2. Jus ompeneneHus Iuionany " monepeyHoro CeueH sl MPOBOJIOKH HEOOXOAMMO
3HaTh ee quameTp. /st aToro cnenyer n3MepUTh MITAHTC€HUUPKYJIEM ITTMHY OOMOTKH
peocrara L (puc. 1); 3Hast 4UCIIO BUTKOB II, ONIPEEIUTh AuameTp npoBosoku d (d=L/n)
Y IUIOIIA/(b OIEPEYHOro ceuenus S (S=nd?/4).

3. Pe3ynbrarhl U3MepeHUil U BRIYMCICHUH 3aKUcaTh B TAOIHUILY.
4. CocTaBHTb 1IeTIb IO CXEMe, H300pakeHHOH Ha puc. 2.
5. Tlocne npoBepku npenogaBarenel Henb 3aMKHYThb, U3MEPUTh CUITY TOKA B
peocTare u
:} e HalpspKeHHE Ha HeM (KOorJa peocTaT MOJHOCTBIO BBE/IEH B
nens). [Tonw3ysce hopmyoii 3akona Oma, onpenenuts R :
R=U/L.

6. YuuTbIBasi, 4TO MPOBO/J] pEOCTaTa U3TOTOBJICH U3
HUXPOMa, CPABHUTH PE3yJIbTAT ONbITA C TAOIUYHBIM
B 3HA4YE€HHEM YJEIBbHOIO CONPOTUBIICHNS HUXPOMA U
OIIPENETUTh OTHOCUTEIbHYIO ITOIPEIIHOCTb.

oe



puc. 3

Jnuna Hwnametp [Tnomane Cuna toxa, |Hanpspkenue, | ConpoTuBnenne VY aenbHoe
npoBofa, 1, | mpoBoxa, d, TIOTIEPEYH. IA U,B R, Om COTIPOTHBIICHHE
M M CEYCHUS, p, OM'M
S, M
Pacuersr:

BriBox:




JlabopaTtopnast pa6ota Ne7
OnpenesieHue yCKOPEeHUsi CBOOOTHOIO MAIeHUsI MATEMATHYECKOI0 MasiTHUKA

I.Ie.]'[]:: ONPCACIIUTL 3aBUCUMOCTD IICpHUOJa KOJIEOAHHH MaTeEMaTHYECKOTO MagTHHUKA OT JJINHBI 1
BBIYUCIIUTH YCKOPCHHUC CB06OI[HOFO naacHusd, UCIOJIb3Y OIIBITHBIC JaHHBIC.

MaTemMaTH4eCKUM MasiTHUKOM Ha3bIBAeTCs MaTepUalbHas TOYKA, ITOBEIICHHAs HAa HEBECOMOM 1
HEPACTSHKUMON HUTH. MOAENBI0 MOKET CIIYKHUTh TSKEIbIH MapHK, pa3Mepbl KOTOPOTO BeChMa Malbl O
CPaBHEHHIO C JJIMHOW HHUTH, HA KOTOPOU OH IMOJIBEIICH (HECPABHUMBI C PACCTOSTHHUEM OT IIEHTPA TKECTH
JIO TOYKH TIOJIBECA).

VYuensie ['ammeit, HeroTon, beccenb u pyrue yCTaHOBHIIN CIAEAYIOIIME 3aKOHBI KOJIEOaHUS
MaTeMaTHYECKOTO MasiTHHUKA!

1. HCpI/IOIl KoieOaHusI MaTEMAaTHYECKOT0 MasiTHUKA HE 3aBUCHUT OT MacChl MasiTHUKA U OT AMINIMTY ObI,
€CJIM yTOJl pa3Maxa He mpeBbIaeT 6°.

2. Ilepuop xoneOaHUsI MATEMATHIECKOTO MasiTHUKA MPSAMO MTPONOPIIMOHATICH KBaIPATHOMY KOPHIO M3
JUTMHBI MasiTHUKA | 1 00paTHO MPOTOPIIOHANIEH KBAIPATHOMY KOPHIO M3 YCKOPEHHsI CBOOOHOTO
najcHus g.

Ha ocHOBaHus 3TUX 3aKOHOB MOKHO HamucaTh GOpMyITy I Epruoia KoJeOaH ii:

T=2n L,CQK

g

Oo6opynoBanmue:
1. IlTaTtuB c nepxxarenem.
Jlapuk, noaBenIeHHbIH Ha HUTU JJIMHOW OKoJIO 1 M.
[IpoOxa.

2
3
4. .M3mepurenbHas JE€HTa UIA METpOBas JUHEHKA.
5. ..IITaHreHUUpKYyJIb.

6

CexyHaomep.

IHopsinok npoBenenusi padoThbi:

1. IlocTaBUTh ITaTUB Ha Kpail cTosa, KaKk MOKAa3aHO Ha pUC.

2. 3axaTh HUTh MagTHHUKA 32 CBOOOJHBIN KOHEI MEXy ABYMS MOJIOBUHKAMU
paspe3aHHoOi momosiam NpoOKU B ep)KaTese MTaTHUBA.

3. U3MmepuTh npu NOMOIIM MITAHTCHIUPKYJIS AUaMETp MIapuka, HAUTU paguyc
. mapuka. M3MepuTh pu NOMOIIY JIMHEWKHU JIMHY HUTU. HaliTtu nnuny
MasiTHUKA (IJWHA MasTHUKA CYUTAETCA OT HMIXKHEro Kpas mMpoOKHU 10 HEeHTpa
TSDKECTH IIapHKa).

4. OTKJIOHHUTH MAPUK HA HeOombmou yroua (10°) U OTHyCTUTB.

5. Ilo cekyHIOMEPY ONMPEAECIUTh BpeMS £, 32 KOTOPOE MAATHUK COBEPIINII 1
MOJIHBIX KoseOanuii (Hampumep 20).

6. BeruncnuTh nepuoj NOJHOTO KojieOaHusl MasTHUKA!

g

t
T=1
o n



Ne Jnuna Yucno Bpewms ITepuon Yckopenue OtHocu-
ONbITa | MasT- MOJHBIX MOJIHBIX MOJHOTO | CBOOOJHOTO TelbHad
HHUKa, | KoieOaHWU | KosieOaHU | KoJMeOaHus | majaeHUs g, norpeu-
L m n t, C T, c m/c? HOCTB &,%
Pacuersr:

BriBo:




JlabopatopHas pabota Ne®

ONPEJEJEHUE KOY®PULHUEHTA IMPEJTOMJIEHUS CTEKJIA
Iesab: noctpouts yriibl najeHus U NPeJOMIIEHHs CBETOBOTO JIyda, U3 MOJTyYE€HHBIX OCTPOSHHHA
BBIPA3UTh CUHYCHI 3TUX YIJIOB Y€pe3 OTPE3KH U BHIYMCIUTH MOKA3aTeb IPEIOMIICHUS CTEKIIA.

Teopusi. IMpu nepexoze ceTa U3 OJHON CPeIB B APYTYIO IPOMCXOUT MPETOMIIEHHUE JyUel - H3MEHAETCS
HarnpaBlieHHE PacTPOCTPAHEHUsI CBeTa. DTO sIBJICHUE OOBICHSIETCS TEM, YTO B Pa3IMUYHBIX CPE/IaX CKOPOCTh CBETa
paznuyHa.

OTHoILIEHHE CKOPOCTH CBETa ¢, B BaKyyMe K CKOPOCTH O CBETa B JIAHHOH Cpejie Ha3bIBaeTCs aOCONIOTHBIM
MOKa3aTesieM MPEJOMIICHUS 71 3Tall CPEAbL:

n=cl
W3 naHHO# popMyJIbl JIETKO MOXKHO HOJIYYHUTh IPYTYIO, CBSI3bIBAIOLIYIO 7 C YIJIaMHU MAaJCHUS O U IPEJIOMIICHUS P
n = sino/sinf

DTO - BTOPOU 3aKOH MPETOMIICHUS CBETA.

Takum 00pa3oMm, JUIs BEIYUCICHUS 1 IOCTATOYHO U3MEPHTH JIBa yIJia - 0L U 3 .

Tak Kak CKOpPOCTh CBETa B BO31yXe cocTaBisieT 99,9% ckopocTu cBeTa B BaKyyMe, TO BO MHOTHX . CIIydasx, He
TpeOyIOIMUX OYEeHb OOJBIION TOYHOCTH, MOXHO 3a a0CONIOTHBIM IMOKa3aTeNb MPEIOMIICHUS CPEIbl MPUHSATH €
MOKa3aTesb MIPENOMIICHUS, U3MEPEHHBIN MPU Nepexoie, Iydya B JaHHYIO CpPely U3 BO3AyXa.

Ob6opyposaHue. 1. [Tnactuna c napannenbHbIMU rpadsmu 2. [Ipodka ¢ OynaBkamu 3. UncThlil TucT
O6ymaru 4. Jluct xkaprona 5. TpeyronpHuk.

Iopsinok mpoBeaennst padoTbl

1. Ha cepenuny nucra OymMaru nojoXUTh IJIAIIMS MJIACTHHKY. PacnonaokuThcst Tak, 4ToObI T71a3 HAXOAWICS Ha
YPOBHE IJIACTHHKH.

2. Bomm3u oT 60KOBO¥ TpaHU TUTACTUHKHU BKOJIOTh OYJIaBKY A.

3. Cmotpers Ha OynaBKy A 4epe3 IJIACTMHKY; MEAJICHHO MOBOPAYMBATH IUIACTHHKY, IOKAa BEPXHSS HacTb
OynaBK{ M BUAMMAs Yepe3 CTEKJIO e HIDKHSS YacTh Pa30iIyTCsl Ha BOBMOKHO OOJIbIIIee pacCTOSIHUE.

4. Bronots OynaBku. B, C, D,; MecTa Ui HUX BBIOpATh Tak, YTOOBI BUAUMBIE Yepe3 IUIACTHHKY HIDKHHE YacTH
OyJaBOK Ka3aJIMCh PaCIOI0KEHHBIMHU HA OJTHOW MIPSIMOH (PHCYHOK).

5. O6BecTn ouepTaHWs TUIACTHHKH KapaHMAIIOM, BHIHYTh OYJIaBKH W OTMETUTH (TOUKAMH M OYKBaMH) HX
HOJIOKEHHUSL.

6. Cusatb mnactusky. [Ipoueptuts, tuauu BE, EF, DF, nponomxute EF 10 Kpas JucTa.

7. Uepes Touky £ npOBECTU MPSIMYIO MO NPSIMBIM YIJIOM K IEPEIHEN rpaHul MIIACTUHKH, BAOJIb STOU NPsIMOil
OTIIOKUTH paBHBIE oTpe3ku EM u EP (mo5cwm).

8. 13 Touek M u P omyctuTh neprneHauKkyispsl Ha BE (MN) u EF (OP). B mony4eHHbIX NPsSMOYTOJIbHBIX
TpeyronpHukax yroa MEN - a (yron

nagenus), yron PEO = B (yron npenomieHus).

9. Usmeputb B TpeyronsHukax EMN u EPO nporuBonexamnye yriam o u 3 katetsl MN u OP (runoTeHy3sl
EM u EP paBHBI IO IOCTPOEHUIO).



10. Ilo pe3yiibTaTaM HSMCpeHHﬁ, IOJIB3YACh BTOPBIM 3aKOHOM IHPEJIOMJICHUA CBE€TaA, BBIYMUCIIUTH HCKOMBIHN

K02 (DUIMEHT TIPEIIOMIICHHSI CTEKIIA 7.
n=MN/OP



11. IloBTOpUTH OMNBIT, U3MEHHUB BEIUYMHY YIJIa MaAeHUs Jyda BE; HalTU cpelHee 3HauYCHUE
k03¢ urrenTa npeaoMIeHUs CTeKIa
12. 3anecTn pe3ynbTaThl U3MEPEHHUH U BEIYUCICHUN B TAOIHILY:

No OTtHOCHT.
MN, MM OP, Mmm n Nep.
OTIbITa MOTPENTHOCTE O, %

13. Ompenenutb aOCOMIOTHYIO M OTHOCUTEIBHYIO MOTIPEIIHOCTH CIIOCOOOM OLICHKH pPE3yIbTaToB
WU3MEpPECHUMN:

6 = An/nisy = AMMN)/MN + A(OP)/OP;
A(MN) = Imm;  AOP = Imm.
A = An/nysy = 1/MN + 1/OP;
An =0 Nysy; N =Ny = An,

racn - HCﬁCTBHTCHBHOG 3HA4YCHUC H3MCpH€MOI7[ BCIIMYMUHBI.

an - An < Ny < an + An

Pacuetnr:

BriBox:



JlaGoparopnas padota Ne9
OIIPEJEJIEHUE I''TABHOI'O ®OKYCHOI'O PACCTOSIHUSI U OITUYECKOM CUJIbI JIMH3bI.
Heab: nomy4nTh 4€TKOE YBEIUUCHHOE, YMEHBIIIEHHOE U PaBHOE U300paKEHUS MpeMeTa Ha
JKpaHe W U3MEPUB PACCTOSIHUSI OT JIMH3HI JI0 TIPEIMETA U JI0 U300paKCHHSI, BEIYHCIUTH OKYCHOE
paccTosiHue U ONITUYECKYIO CUITY JIMH3BI.

Teopus. ['maBHbIM (HOKYCHBIM PacCTOSTHUEM JIMH3bI HA3bIBACTCSI PACCTOSHUE OT ONTHYECKOTO LIEHTpa

JIUH3BI JI0 €€ TIIaBHOTO (okyca. OnTudeckas cuia JIUH3EI D ecTh BennduHa, o0paTHas (OKyCHOMY PacCTOSHUIO:
D=1/F.

Onrtryeckas cuiia XapakTepu3yeT MPEIOMIISIONIYIO CIIOCOOHOCTh JIMH3BI U BBIPAYKACTCS B JUONTPHSIX.
3a | anTp npuHATA ONTHYECKast CHIIa JIMH3BI, (POKYCHOE pacCTOSHUE KOTOpoil paBHO 1 M. OnTHuecKast cuiia
BOTHYTHIX JIMH3 OTPULIATENbHA.

I'maBHoe oxycHOe paccrosiHue F, paccTosHIE OT ONTHYECKOTO IEHTpa JHH3bI 0 peaMeTa d u 10 ero
n3o0paxeHus f cBsizaHbl GOpMyIIon

1/F= 1d+1f
I'maBHOE (hOKYCHOE pacCTOSIHUE U ONTHUYECKYIO CUILY JIMH3BI MOKHO OIPENENIUTh ONBITHBIM ITyTEM.
OobopynoBanue. 1. /IBOSKOBBIMTYKIas JIMH3A. 2. DIEKTPUUCCKast JTAMITOYKA Ha TIOCTaBKE C KOJIIMaYKoM 3.
W cTo4HUK 37IEKTPUYECKON SHEPTUH ISl SJIEKTPUUECKON TaMIIouky. 4. DkpaH. 5. MeTpoBas iuHeiika. 6.
CoenunutenbHble npoBoaa 7. Kitou

— -
[TTTT]]III[I[l"['IITY!'Yllflf'fl’]]ll]IY'I[lll?f[flll!mfﬁrrl’[rlll [r']

puc. 1

Iopsiiok BhINOJIHEHUSI Pa0OTHI.

1.PacnonoxuTh HCTOUYHUK CBETA, TMH3Y U 9KpaH BIOJIb METPOBOH JIMHEHKH, KaK IIOKa3aHOo Ha pHc. 1.

2. IInaBHO nepenBuras JIMH3Y, OJyYUTh Ha SKpaHEe YETKOE N300pa’KeHHE MPOPE3H B KOJIIAUKe

3. Bo Bcex Tpex cinydasx usmMeputs paccrosaue d u f.

4. Ilpon3Boas MOJCTaHOBKY M3MEPEHHBIX BETUYHH B POPMYITY TOHKOW JIMH3BI, ONPEACTUTH IITaBHOE
(OKyCHOE paccTOsHHE, a 3aTeM U ONTHYECKYIO CHITY JIMH3HL.

5. Pe3ynbraTel I3MEPEHUH U BBIYMCIICHUH, 3aIICATh B TaONHUILY.

Paccr. ot - Paccr. ot I'maBHOE Onruy. cuna OTHOCHT,
Neo Cp. 3Hau. onr.
N3o6paxkenune peaM. 10 u300p. 10 (hoxkycH. JTUH3E D, TIOTPEIIIH.
OTIBITa cwibl Dep, antp
JH3EL d, M muH3bl, f M | pacer., Fm JITP %
1 VBenuueHHoe
2 YMeHbIIIEHHOE
3 PaBnoe
7. Omnpenenuth a0COMIOTHYIO U OTHOCHTENIBHYIO TIOTPEIIHOCTH U3MEPEHUN
PacueTsr:

BruiBox:



JlabGopaTtopnas pabora NelQ
ONPEJAEJIEHUE JI/IMHBbI CBETOBOM BOJIHBI C TOMOIIBIO JTU®PAKIIMOHHOM
PEILIETKMU.
I_Ie.]'[l): BBIYUCIUTE JJIMHY CBETOBOM BOJIHEI U OIpPEACIUTb I'PAHUIBI BUIUMOT'O U3TTYYCHUS.

Teopus. [MapasiensHbli y4oK CBETA, IPOXO/A Yepe3 AU(PPAKIHOHHYIO PENIETKY, BCIEICTBHE
JU(PaKLIUK 32 PEIIETKON, paCIPOCTPAHAETCS 110 BCEBO3MOXKHBIM HalpaBJICHUSIM U UHTEpPepUpyerT.
Ha sxpane, ycTaHOBJIIEHHOM Ha ITyTH UHTEP(EPUPYIOLIETO CBETa, MOKHO HAOII01aTh
UHTEpPEPEHIIMOHHYIO KapTUHY. MakcUMyMbl cBeTa HaOIIONAI0TCS B TOUKAX SKpaHa, JJsl KOTOPBIX
BBIITOJIHSIETCS YCIIOBUE

A=n), (1)
rzae A - pa3HOCTb X0/1a BOJIH; A - IJIMHA CBETOBOM BOJIHBI; N-HOMEpP MakcuMyMa. LleHTpaibHbIi
MaKCHMyM Ha3bIBalOT HyJEeBbIM; i1 Hero A=0. CiieBa 1 cripaBa OT HErO PacloIaraloTcsi MAaKCUMYyMBbI
BBICIIIUX MOPSIIKOB.
VYcnoBre BOZHUKHOBEHUSI MakcuMyMa (1) MOXKHO 3amucaTh MHAYE:
nA = dsing (puc. 1). 3aech d - nepuoa tudpakIMOHHON PEIIETKY;

AuppaKyuosKos JrpaK
pewemna

puc. 1

@ - yroJ1, Moj KOTOPBIM BHJIEH CBETOBOM MakcUMyM (yroi ntudpakuun). Tak Kak yrisl Judpakiuy,

KaK MPaBHJIO, MAJIbI, TO ISl HUX MOYKHO NIPUHSATH sin ¢ = tg ¢, a tg ¢ = a/b (puc. 1). [losTomy
n/ = da/b. (2)

B nannoit pabote dhopmyny (2) HCIOAB3YIOT JIJIsl BEIYMCIICHUS ITTHHBI CBETOBOM BOJTHBI. AHAJN3
dopmysl (1) mokasbIBaeT, YTO MOJIOKEHUE CBETOBBIX MAKCUMYMOB 3aBHCHUT OT JUTMHBI BOJIHBI
MOHOXPOMaTHYECKOI'O CBETA: 4YeM OOJIbIIe JUIMHA BOJIHBI, TEM JIaJIbllIe MAKCUMYM OT HYJIEBOTO.

Benblit cBeT 1o cocTaBy - cinoxHbIN. HyeBoit MakcuMyM 1 Hero - 6eras 1mojoca, a8 MaKCUMYMBI
BBICIIMX TOPSIIKOB MPEACTaBIAI0T cOO0M HA0Op CEMHU IIBETHBIX 0JI0C, COBOKYITHOCTh KOTOPBIX

Ha3bIBAIOT CIEKTPOM cooTBeTcTBeHHO [; I1,... mopsiaka (puc. 2).

K px o0 p K p K

TTCE A VU T T 1T

i I I I
puc. 2
[MonyunTts AUQPPAKIHMOHHBINA CIIEKTP MOXKHO, UCTIONB3YS MPUOOP AJIsl OTIpeAETICHUS ATUHBI

cBeToBOM BOJHEI (puc. 3). [Ipubop cocrout u3 Opycka / co mkaioi. BHu3y Opycka ykperieH
cTepkeHb 2. Ero BCTaBisAIOT B OTBEPCTHE MOACTABKH OT MOJBEMHOTO CTOJHMKA. BpyCOK 3aKperuisoT
II0J1 pa3HBIMHU yTJIaMM C TOMOIIbIO BUHTA 3. Bjoaps Opycka B OOKOBBIX Ma3axX €ro MOXKET,
nepeMeniaThes MoA3yHOK 4 ¢ s3kpaHoM J. K koHIly Opycka nmpuKperieHa paMka 6, B KOTOPYIO
BCTaBISIIOT TU(DPAKIHOHHYIO PEUIETKY.

K koH1y Opycka npukperjeHa paMmka 6, B KOTOPYIO BCTaBJISIOT AU(PPAKIMOHHYIO PEIIETKY.




puc. 3

OobopynoBanme. 1. ITpuGop uist ONpeaeneHus JIMHbI CBETOBOM BoHBL. 2. [TocTaBka st
npudopa. 3. Iudpakunonnas pemerka. 4. Jlammna ¢ mpsiMoii HUTBIO HaKajia B TATPOHE CO IITHYPOM H
BUJIKOM (001I1ast AJist BCEX yqaIuxcs).

IMopsaok BoINnoJIHEHUs] padOTHI.

1. CobpaTh ycTaHOBKY, U300paX€HHYIO Ha pHC. 3.

2. VY CTaHOBUTH Ha IEMOHCTPALIMOHHOM CTOJIE JIaMILy U BKIIIOUUTH €€.

3. CMoTps yepe3 TudpakIMOHHYIO PELIETKY, HAIPaBUTh MPUOOP Ha JaMITy Tak, 4TOObI uepe3 OKHO
9KpaHa npuodopa ObljIa BUHA HUTH JIAMITHI.

4. DkpaH npubopa yCTaHOBUTH Ha BOZMOXKHO OOJIbIIIEM PACCTOSIHUM OT TU(DPAKIIUOHHON PELIECTKU
U TIOJIyYUTh Ha HEM YeTKoe n3o0paxenue crekrpos [ u Il mopsakos.

5. W3mepuTh no mikaie Opycka yCTaHOBKHU paccTosiHue «by» oT axpana mpubopa 10
TU(PPaKIUOHHON PEUIETKH.

6. Omnpenenuts paccTosiHie OT HyJeBoro aenenus (0) mKaibl 3kpaHa 10 ceperHbl (HUOIeTOBON

MOJIOCHI KaK CIIEBA «a,», TAK U CIpaBa «a,» JJs crekTpoB | mopsiaka (puc. 4) U BEIUUCITUTH CPEIHEE
3HAYCHHE Acp.

7. OmnsIT NOBTOPUTH co criekTpoM 11 mopsiaxa.
8. Takue ke u3MepeHus BBIMOIHUTD U JJIs1 KPACHBIX MOJIOC AU(PPAKIIMOHHOTO CIIEKTPa.
0. Berancnuts o ¢popmyiie (2) ITUHY BOJHBI (UOJIETOBOTO CBETa NI criekTpoB | u I mopsiakos,

JUTMHY BOJHBI KpacHoro ceeta I u II mopsakos.
10. Pe3ynpTaTel M3MEpEeHHU 1 BEIYUCICHNH 3aMycaTh B TAOIUILY.

Tabnuua
< Bunumeie rpanunsl | BuauMele rpaHHUIIbI o
. - e 2 A parHm a ParHl JI)THHA CBETOBOI
E = g © 5 E CIIEKTpa CIIEKTpa KpacHOro BOHDI
1--E N = . | buonerosoro ceera cBeTa
¢ = E{ e = E 8-4 Qo i
o N4 . o - - o) o
fl 9% | o Sy Tz| S Ss| 83| % S 3 =5 -| £ .5
S| E e § o g cl @ 5| a8 = a = @ S| m = a = g;_g Q2 E,&\
: < |2 25 2| 8= 2:| o | 8= 8~ o8| gEx|S2EE
H = = AN S = 5 S| &85 = = o, a 8 = = A3
N | E S 3] 3) 3] o 3) o= S N
Pacuersr:

BriBon;:
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