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HOACHUTEJBHASA 3AIINCKA

['maBHO¥M 3amaveit cpegHero mpodeccHoHATBHOTO O0pa30BaHUS SBISETCS
MOJTOTOBKA KOMIETEHTHBIX CHEIUANINCTOB. B  mpomecce  dopmupoBaHus
NpOoPECCUOHANBHBIX W OOIIUX KOMIIETCHIMN J1a0OpaTOpPHBIE 3aHSTUS 3aHUMAIOT
MPOMEXKYTOYHOE TIOJIOKEHUE MEXKIY TEOPETUYECKUM M MPOU3BOJCTBEHHBIM
o0yueHHeM M CIyKaT OJHMM M3 BaXXHEHIIMX CPEJCTB OCYIICCTBICHUS CBS3U
TEOPUM U TPAKTUKHU. BbIMIOTHEHWE Ja00paTOpHbIX padOT HaMNpaBJICHO Ha
JOCTH)KEHUE CIEAYIOIINX LeJIei:

- popMHUpOBaHUE HABBIKOB U3MEPEHUS (PU3UUECKUX BEIUYUH U TPABUIIBLHOTO
IIPEACTABIEHUS PE3yJIbTATOB U3MEPEHMUS,

- OBJIaJICHHE MPAKTUYECKUMHU HABBIKAMH MPOBEACHUS UCCIECIOBAHNI, METOIAMHU
00pabOTKM U aHaNIM3a Pe3yIbTaTOB U3MEPEHUH,

- 3HAKOMCTBO C METOJIaMU MCCIIEAOBAHMS OCHOBHBIX 3aKOHOMEPHOCTEN (DU3UKH,
- OIIBITHOE 000CHOBAHUE, N3y4aeMbIX (DU3UYECKUX SIBICHHM.

Brinonnenue nabopaTopHbIX paboT MPU3BAHO CIIOCOOCTBOBATH 3aKPEIUICHUIO
TEOPETUUECKUX 3HAaHWH, (HOPMHUPOBAHMIO YMEHHHA W CIOCOOOB NEWUCTBHI uepe3
CaMOCTOSITEJIbHYIO JIESITENIbBHOCTh CTYACHTOB. Beayuien NHIakTU4EeCKOW LENbIo
MPAKTUYECKUX 3aHSATUN SABJISIETCS dbopmupoBaHue MPAKTUYECKUX
(nmpodeccuoHaNbHBIX) YMEHMM — BBINOJIHEHHE OINPEACNEHHbIX JIEUCTBUM,
oneparuii. OcHOBHasi 3ajada JaboOpaTOpHBIX padOT - HAYYUTh CTYACHTOB
MPUMEHSITh TEOPETUUECKHE 3HAHUS B IPAKTUUECKUX CUTYaIUsIX.

BrinonHenuto nabopaTopHOil paboOThl Ha ypOKe MpeAIIecTBYeT IpOoBEpKa
3HAHUM CTYJCHTOB, UX TEOPETUYECKOI TOTOBHOCTH K BBITIOJHEHUIO Ja00OPaTOPHOM.

B pesynbTaTe ocBoeHUs y4eOHON JUCIUIUIMHBI 00YYarOUTUICs JOKEH 3HATH:
® CMBICT (PU3UYECKUX TTOHSITHUH;
® CMBIC] (PU3NUECKUX BEIUYUH;
® CMBICHT (PU3UYECKHUX 3aKOHOB.

CrpykTypa © coaepXaHUE J1la0OpaTOpHBIX pPAa0OT BKJIKOYAeT B ceds
CIIEIyIOUIME DJIEMEHTHI: TeMa, IeJdb BBINOJHEHUs paboThl, 00OpyJAOBaHUE,
METOJIMYECKHE YKa3aHUs MO BBINOJIHEHHUIO PabOThl, KOHTPOJbHBIE BOmpochl. 1o
K701 paboTe HEOOX0UMO O(POPMHUTH OTYET B COOTBETCTBHH C TPEOOBAHUSIMU,
CIeNaTh BBIBOJIbI, OTBETUTh HA KOHTPOJbHBIE BOMPOCHL. OTYET O BBHINOJHEHHOU
paboTe mpeacTaBIseTCs CTYJASHTOM MPETnoJaBaTeto s mpoBepku. OTYET MOXKET
OBITH TIPEICTABJICH KaK B MMCbMEHHOM, TaK U MIEYaTHOM BH/IE.

JI1s1 ycnenmHoro BhIMOJHEHUS Ta00paTOPHBIX pabOT 00yUaromuecs: 00s3aHbl
O03HAKOMHUTHCS C MOPSIAKOM MX MPOBEJICHUS U U3YYUTh COOTBETCTBYIOIINUE Pa3/ieibl
TEOPETUYECKOI0 Kypca.

OOyuaronuecs JOJDKHBI YETKO MPEACTABIATh 3ajlady, YMETh MPOBOIUTH
HEO0OXO/IMMbIE PACUETHI.



OO0mue yka3aHusi K BbIIIOJHEHHIO padoT

[lepen HauyajgoM BBINIOJTHEHUS pPa0OThl BHUMATEIBHO O3HAKOMBTECH C
WHCTPYKIIMCH, 3aJaHKEM K J1a0opaTOpHOH padoTe.

OTt4der odopmMIIeTCs Ha JUCTAX CO IMITAaMIIOM. B oTueT BIummTe TeMy, IEb
paboTel, 00OpyJOBaHWE, TIOPSJAOK BBIIOJHEHHS, pacuy€Thl W BBIBOA. llpm
BBITIOJTHEHUU PaOOTHI CIICyHTE MPUBEICHHBIM ITyHKTaM TIJIaHa.

[To mepe BoinoHEHMS paOOTHI HEOOXOIUMO CPOPMYIUPOBATH BHIBO/I.

OtueTsl oopMIsIIOTCS B KypHaie. Ha TUTYyJIbHOM NHCTE JOKHBI OBITH
yKa3aHbl: Ha3BaHUE MpeAMeTa, Tpynmna U (GamMwins CTyJIeHTa. THUTYIbHBIA JIUCT
obopmisiercs Ha hopmare A4

[Ipumep opopmiieHUs TUTYIBHOTO JUCTA!

MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBaHusi PO
OI'bOY BO «bpsiHCKUI TOCY1apCTBEHHBIA TEXHUYECKU YHUBEPCUTET»
«ITonurexHUUeCKUN KOJUICIKY

KYPHAJI

71a00paTOPHBIX PadOT MO yUeOHOM AUCITUIIMHE
du3uka

CryneHr:

I'pynma:

IIpenonasarens:




JlaGoparopHas pabora Nel
IIpoBepka 3akona boiiisi — Mapuortra
IleJ1b : OMBITHBIM ITyTEM YOCIUTHCS B IPABUIILHOCTH 3ak0oHa boits — MapuorTa.

Teopusi: 3axon boiss-MapuotTa 111 130TEPMUYECKOrO MPOLECCa, T.€.
npoliecca, MPOTEKAIOUIEro MpH NocTosiHHOM TeMniepatype (T1=T2), sBasercs

YaCTHBIM ClIydacM OGLGI[HH@HHOFO ra30BOI'0 3aKOHa.
P1 p2

prvi=pxVa wm o=

MoOXxHO cKa3aTh, YTO AABJICHHWE JAHHOW MACCHI ra3a IIPU MOCTOSIHHOW TEMIIEPATYPE

U3MEHSETCS 00paTHO MPOMOPIMOHATIBLHO €ro 00bEMY.

OoopynoBanmue: 1. [Ipo3paunas TpyOKka ¢ KpaHOM.
2. MepHblii IUIMHIP C BOAOMH.
3. 3meputenbHas senTa. 4. lltaTus.
HcnpiTyemplii ra3 - BO31yX.
IHopsinok BbINOJIHEHUSI PA0OTHI:
CM.pUCYHOK.
1. M3meputs uny TpyOku, L (em)
2. V3aMepuTh BBICOTY CTOJIOA BOJIBI B ITWITMHIIPE, hy (cM) 13—
3. 3akpenuth TpyOKy B ILITATUB. I !
4. OnycTuTh TPYOKY OTKPBITHIM KOHIIOM B ITHJTHH/IP.
B TpyOKy 3aX0aUT BOJa M CKUMAET BO3IYyX A0 TeX MOp,
MIOKA €ro JaBJICHUE HE CPABHUTCS C BHELLIHUM
arMoc(hepHBIM J1aBIE€HUEM .3aKPBITh KPaH.
5.BbiHyTH TPYOKY M3 UIIMHIIPA, KPaH HE OTKPHIBATH.
6.13Meputhb BLICOTY CTOJI0a BOJIBI B TPYOKE, ha (em)
7.0OTKpBITh KPaH U BBITYCTUTh BOAY B LIMJIUH/P.

8.J/laHHbIe 3aMEpOB 3aHECTH B TAOJIHITY.
9.Bbraucnuth 1imHy BO3IMyHOTO cTosoa B Tpyoke, L = L- hy (cm)

10.BerauciuTh AnvHy BO3MYITHOTO cTO0a B TpyOKe nocie cxarusi, Lz = L - hz (em)
11.BrauciuTh THAPOCTaTHUECKOE JABJICHUE BOJIBI B TPYOKE, Ps = P - g-hy, (I1a),
riae p=103 kr/M3-tutoTHOCTB BO/IbI M [h2] = M.

12.BeruncnuTh AaBJeHUE BO3/IyXa B TpyOKe mocie cxatusi p2 = p1— ps (I1a)
13.BbIamcinTh Npou3BeICHUS OTHOLEHUH, P2 * La=p1 -+ L

14.3aHeCTH pe3ysIbTaThl BEIYUCICHUHN B TAOJHITY."

Tabmmma
JnuHa JaBnenue Jnuna BricoTa [asnenue | JlaBineHue
Ne  ITpyGku BO3/lyXa cronba |cTonba Boabl|  CTOJIOA BO3/lyXa B
OmBITA| [ cm | aTMOChEpHOE BOABIB | B TpyOKe, BOJIBI B TpyOKe Pi'Ly, | P2l
P1,Ila LWIMHAPE, h2, cm LUIAHAPE nocJie MIlacm | MIla em
hi,cm Pg,I1a CcKaTHS
P2, 11a
101,3-10°
Pacuersr:

BriBo:



Jlabopatopnas pabota Ne2
OIIPEJIEJJEHUE KO®PUIIUEHTA JUHEHHOI'O PACIHIUNPEHUSA
TBEPJ1OI'O TEJIA

Lesb: onbITHBIM TIyTEM OIPEEUTh 3aBUCUMOCTD JUTMHBI CTEPIKHS OT TEMIIEPATYpPhI U
BBIUUCIINTH KOA((OUIIUEHTHI TMHEHHOTO PACIIMPEHUS U1l CTAJIH U JIATYHH.

Teopus. C uaMeHeHHEM TeMIIEpaTyphl Tella ero pa3Mepsl U3MeHsI0TCs. TemnoBoe
pacuIpeHne TBEPABIX Tel, y KOTOPBIX UMEETCsl IPEUMYIIECTBO B OTHOM U3MEHEHHH,
xapaktepusyeTcs TuHeitHbIM pacmupenueM Al: Al = aloAt, rie o0 — ko3 duueHT TUHEHOTO
paclIMpeHys, 3aBUCAIINN OT MaTepHaja U TEMIIEPATyphl, OJJHAKO €CIIM pacCMaTpPUBATh He
00JIbIIIMe HHTEPBAJIBI TEMIIEPATYP, TO MOKHO CUUTATh KOA(PPHUIMEHT JTUHEHHOTO PacIIMpEeHHsI
JUIS JAHHOTO MaTepualla BeTMYUHON MOCTOSHHOM.

KoadpunmenT nuHeHOTO pacimpeHust MOKa3bIBaeT, Ha KaKyIo OO0 CBOCH
nepBoHavyaibHOM JutnHbI pu 0° C n3MeHsercs JyinHa Tena npu HarpeBanuu Ha 1 K wnm 1°C:

o= Al/(lo AT), um o = Al/(lo At),
rzae Al - npupaieHue AJuHbI.

KoadduunenT nuHelHOro pacuMpenus TBEPOro Tejaa MOKHO ONPEAETIUTh ONBITHBIM
nytem. [Ipubop, npenHazHaueHHBbIN IS SKcliepuMenTa (puc. 1), T03BoISeT IPOU3BOJUTD OMBIT
C MHJUKATOPOM MJIM MUKPOMETPOM.

puc. 1
OobopynoBanmue. 1. [Ipubop miist onpenenenust ko3P hUIMEHTa TUHEHHOTO PACIIUPEHUS
MeTasuIoB. 2. IHAMKATOp UM MUKPOMETP ¢ TpemioTkoi. 3. [lapoobpazoBarenb ¢ pe3UHOBBIM
[UTAHTOM. 4. DJIEKTPOIUIMTKA WM CIIUPTOBKA. 5. Tepmomerp (oO1uit a1 Bcex yqamuxcs). 6.
W3smeputenbHas ITMHENKA.

Ilopsinok BbINOJIHEHHUS PadOTHI.

Bapuanum 1. ITpu0op ¢ H”HAUKATOPOM.

1. YcraHOBUTE IpUOOp Ha MOACTABKE / Tak, 9TOOBI CTOMKA 4 HAXOIUIIACh C TIPABOM

CTOPOHBI.

2. McnbITyeMblil cTepKEHb 8 IPOMYCTUTh JUIMHHBIM KOHIIOM 4epe3 OTBEPCTHE B CTOMKAX 2 U
4 Tak, 94TOOBI MJIaHKa 9 pacmonokuiIach BEPTUKAILHO U HE I0XOAWIA J0 CTOMKH 4 Ha 3—5 MM.

3. 3akpenuTh TpyOKYy BUHTOM 3 B JIEBOM CTOMKe.

4. 3sMepuTh TEMIIEPATYPy OKPYKAOLIEro BO31yXa.

5. 3Meputh HayanbHYyIO AIUHY // TpyOKH P KOMHATHOM TeMIieparype, cunTast
JUTMHOM pacCTOSIHUE OT LIEHTPA BUHTA 3 JI0 JIEBOM CTOPOHBI CTOWKHU 4. [IpuHATH 3Ty nivHy 3a
1o.

6. MaaukaTop 6 BCTaBUThH B OTBEPCTUE NATPYyOKa 5 U 3aKPETUTh BUHTOM 7 TaK, YTOOBI
00ecneunTh HaTSKEHUE MEXaHN3Ma HHAMKATOpa Yepe3 €ro CTePKEHb, KOTOPBIN JOJIKEH
YOHUPATHCS B JIEBYIO CTOPOHY IUTACTUHKH (puc. 2). HaTsbkeHue onpeaensercss HOBOPOTOM
CTpPEJIKU MHAMKATOpa OTHOCUTENBHO IIKaJIbl Ha 1—2 0bopoTa.

7. IToBOpOTOM Hapy>KHOT'O KOJIbLIa-000/IKa MHUKATOPA YyCTAHOBUThH KOHEI] CTPEIKU
IIPOTUB JEJIEHUS «HYJIb» Ha LIKaJeE.

8. HazeTh Ha JIeBBIN KOHEI[ HCIIBITYEMOTO CTEPKHS PE3UHOBYIO TPYOKY OT
napooOpa3oBarens (kosba ¢ Bojoii) (puc. 3).



9. IlomHecTn HarpeBaTens MO MapooOpa3oBaTEb.

10.ITocne Toro kak U3 CBOOOAHOTO KOHIIA TPYOKH CTAHET CHIIBHOM CTPYEH BBIXOAMTH Map,
OTCUMTATh IO KPACHOM IIIKaJIe MHIUKATOpa a0COMOTHOE yuTnHeHHe TpyOku Al. Ilena neneHus
mKkaiel 0,01 Mm.

=wr:
DD
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puc. 2

11. IIpunste Temneparypy TpyOxu pasHoit 100° C.

12. Beruucnuth k03¢ GUIUEHT JIMHEHHOTO paCIIUPEHUSI.

13. CpaBHHUTH MOTyYEHHBIN Pe3yIbTaT C TAOJMYHBIM 3HAYCHHUEM K0d(DHIleHTa TUHEIHOTO
pacIIUpeHus U CAENIaTh BbIBOI.

14. Pe3ynbTaThl M3MEPEHUIA, BRIYUCICHHH 3aMTMCaTh B TAOIHILY.

15. OTHOCHUTENBHYIO MOTPEITHOCTh U3MEPEHUS HAUTH JTIOOBIM U3 U3BECTHBIX CITIOCOOO0B.




Bapuanm 11. TIpubop ¢ mukpomerpom (MHAUKATOP CHAT); 1—35. CM. «IlopsamoK BeITOTHEHUS
paboThl» BapuaHTa 1.

6. UsMepuTh MUKpOMETPOM paccTosaue Al 1Mo HapyKHBIM MOBEPXHOCTAM CPEPUIECKHX

BcTaBOK /() (puc. 4) 1o mpomyCcKaHus mapa.

7—38. Cm. «Ilopsaok BeIMoSHEHUs padoThDy BapuaHTa I, m. 8. 9.

9. Vismeputh MEKpOMETpoM paccTosinre A 1o Hapy»KHBIM TIOBEPXHOCTSM BCTABOK /() OCIIE TOTO,
KaK M3 CBOOOTHOTO KOHI[A TPYOKH CTAaHET CHIIBHOM CTpyel BBIXOAUTH Hap.
10. [Ipunarte Temmneparypy tpyoxu 100° C.

-
'!n

/3

11. BeraucnuTh Ko3QPUIUEHT TUHEHHOTO PACIIUPEHHS.
12. CpaBHHTH MOJTyYEHHBIN pe3ybTaT ¢ TAOIUYHBIM 3HaUeHUEM K03 (uIenTa
JMHEHHOTO PACIIMPEHUS U CIIENIATh BHIBO/I.
8 13. OTHOCHTEBHYIO OrPEIIHOCTD H3MEPEHHS HAMTH TI0OBIM U3 H3BECTHBIX
CI0CO0OB.
14. Pe3ynbTaThl U3MEPEHUH U BHIYMCICHUH 3aIUcaTh B TaOIHIIE.

L

M
puc. 4
Havanbnas Temneparypa Paznuna |Ymunenue | Koad. . OrH.
Marepuan | jyyya CTEpP)KHS, | CTEpIKHS TeMIepar. |CTep>KHs, pacIMpeH. | MOTPELIHOCTb
CTepAKHA lo,M Havaph. | Koneus. AtL°C |A1M a, rpax’ %
Pacuerst:

BruiBox:



Jlabopatopnas pabota Ne3

ONPEJIEJIEHUE DJIEKTPOJABUKYIIENA CUJIbI 1 BHYTPEHHET'O

COIMPOTHUBJIEHUS UICTOYHUKA DJEKTPUYECKON DJHEPT AU,
Hesb: coOpaTh MEKTPUUECKYIO IIETTh JUTS ONPEICTICHNS BHEIIIHETO HANPSDKEHHS U TOKa B
IIeTIN; MCIIOJB3Ys ONBITHBIEC AaHHBIe onpenenuTs J/{C u BHyTpeHHEe COPOTHUBICHUE
MCTOYHHKA HJICKTPUIECKON SHEPTHH.
Teopus. /s nomyyeHns 3J1€KTPUIECKOTO TOKA B IPOBOJHUKE HEOOXOANMO CO31aTh U
HOAJEP>KUBATh HA €T0 KOHIIAX Pa3HOCTh MOTEHIINAJIOB (HaNpspKeHue). [IJis 3Toro NCmois3yoT
HCTOYHHK TOKa. Pa3HOCTB MOTEHIMAIIOB Ha €ro MOII0cax 00pasyeTcs BCISCTBUE Pa3IeIICHUS
3apa10B. PaboTy o pa3zaeneHuro 3apsiioB BEIIOIHSIOT CTOPOHHHE (HE 3JEKTPUUECKOTO
IIPOUCXOXKACHUS) CUIIBI.

[Ipu pa3oMKHYTOIl LIlenH SHEPTHsL, 3aTpayeHHas B Ipoliecce paboThl CTOPOHHUX CHII,
NpEeBpaIaeTCs B HEPTHIO HCTOYHUKA TOKA. [Ipy 3aMBIKaHUH AIIEKTPHUYECKO 1eTn
3aIlaceHHasl B ICTOYHHUKE TOKA SHEPTHs PAcXoIyeTcst Ha paboTy MO MepeMEIIeHHIO 3apsI0B
BO BHEITHEW M BHYTPEHHEW YacTsAX LEMH C CONPOTHBICHUSIMH COOTBETCTBEHHO R m r.

Bennunna, uncieHHO paBHas paboTe, KOTOPYIO COBEPIIAIOT CTOPOHHUE CHITBI IPU
HepeMeIleHUN eJMHIYHOTO 3apsi/ia BHYTPH HCTOYHHKA TOKA, HA3BIBACTCS AJICKTPOABIKYILCH
CUJION UCTOYHMKA TOKA &.

é=IR+1Ir

B CU BrIpaxaetcs B BosibTax (B).
DNEKTPOABMKYILYIO CUTy U BHYTPEHHEE COITPOTUBJICHUE UCTOYHHUKA TOKA MOXHO
ONpPEENIUTh IKCIEPUMEHTAIBHO.
OoopynoBanme. 1. McTouHuK 25eKTpruecKon sHepruu. 2. Peocrar
Ha 6—10 Om. 3. Amnepmerp. 4. Bonbrmerp. 5. Kirou.
6. CoequHUTENbHBIE TPOBOJA.

ITopsinox BbINOTHEHNsI padOTHI.

1. Onpenenuth HEHY ACTCHUS IIKATbI " ~
U3MEPHUTEIILHBIX TPHOOPOB.

2. CocTaBUTh MIEKTPUYECKYIO LIETb [10 CXEME,

M300paKeHHOW Ha PUCYHKE.

3. ITocne mpoBepKH LENH MpenoAaBaTeieM 3aMKHY Th

KJIIOY U, MTOJIB3YSICh PEOCTaTOM, YCTaHOBUTH CHITY
TOKA, COOTBETCTBYIOIIYI0 HECKOJIBKUM JICIIEHUSIM

mIKajbl amnepMerpa. CHATh OKa3aHUs BOJIBTMETPA U

amIepMerTpa.

4. OneIT NOBTOPUTH 2—3 pa3a, U3MEHSS COIIPOTUBIICHUE 1IETIH ITPU TOMOIIIM PeOcTaTa.

5. Pe3ynbpTathl M3MEpEHUil MOJICTaBUTh B ypaBHEHUE & = U+ [r u, pemasi CUCTEMBI
YPaBHECHHU:

E=Ur+Lir E=Uz+ Dr ¢ =Us+ Lr
E=Ux+ Lr & =Us+ Lr E=Ur+Lir
ONPEACINTH T, & 3aTEM &.
6. BpruncnuTh cpeaHne 3Ha4YeHNsT HAWJEHHBIX BEJIMYUH T cp, € cp.
7. OrnpenenuTb OTHOCUTENBFHYIO TIOTPEIIHOCTh METOJIOM CPETHETO apu(PMETHUECKOTO.
8. Pe3ynbpTaThl U3MEpEHUI U BBIYMCICHUN 3anucaTh B TaOJIUIIE.



Ne
OIIBITA

Cuna Toka B 1ICTIH,
I, A

Hanpsokenue Ha
BHCIITHEH ITCTIH,
U,B

SC
é B

Buytpennee
ConpoTHBIeHue,
r, Om

Pacuetnr:

BreBo:




JlaGoparopnas pabota Ned
OINIPEAEJIEHUE YJIEJBHOI'O COITPOTUBJIEHUSA ITPOBOJAHUKA

[esb: coOpaTh 3JEKTPUUECKYIO LIETb AJIs ONPEE/ICHUs HANPSYKEHUS! M TOKA Ha y4acTKe
[EMNH; ONPEACTUTH UTMHY U IUaMeTp MPOBOJHHUKA M BBIYUCIUTH YIEIbHOE COMMPOTUBICHHUE
MMPOBOAHHUKA, UCIIOJIB3Ys OIIBITHBIC JaHHBIC.

Teopusi. OCHOBHOM 3JIEKTPUYECKON XapaKTEPUCTUKON MPOBOJHUKA SIBIISIETCS

COIIPOTHUBJICHUC L. I[J'IH MCTAJUNIMYCCKOTO MPOBOAHUKA, COITPOTHUBIICHUC R npAaMo-
L

il >

|

a1

T

.L veslababntBannedisilotatsabvaensne

puc. 1 puc. 2

IPONOPLMOHATILHO €ro JUIMHE | 1 00paTHO MPONOPLHUOHAIBHO IUIOIIAIU TIONEPEYHOTO CEUEHUS
S/R = pl/S, rae p - yaensHOE conpoTHBieHHE(BbIpakaeTcsi B OM' M), OHO BBIpakKaeT
3aBHCUMOCTb CONPOTUBIIEHUS OT MaTepHajia MPOBOJHHUKA, TOKA3bIBAET, KAKUM CONPOTHUBICHUEM
00J1a1aeT MPOBOJHUK JTTMHOM 1M M TIIOMIABI0 CeUEHUS Im?:
p=RS/

B kauecTBe nccienyemMoro marepraina MOXHO UCHOIb30BaTh 0OMOTKY peocTara Ha 6 B
(puc. 1).

OoopynoBanue. 1. Peocrar. 2. MacmtaOnas nuselika. 3. lltanreHuupkymb. 4. AMnepMerp.
5. BonbT™ertp. 6. McTounuk anexktpuueckoi a3ueprun. 7. Kmtou. 8. CoequHUTENbHBIE TPOBOA.

Ilopsinok BeInoJIHeHHsA padoThl. 1. /Iy n3MepeHus AIUHBI TPOBOJIOKH HEOOXOIUMO
U3MepUTh AuaMeTp D kepamuueckoro HMIMHApa peocTaTa U NOJCUYUTATh YUCIIO BUTKOB HA HEM
n. JInnHa IpoBOJIOKH onpenaensiercs o ¢popmyse | = tDn
2. Jlns onpeaenieHus miomaad " monepeyHoro CEYeHHsI MPOBOJIOKKA HEOOXO0IMMO 3HATH €€
nuameTp. /i 3Toro cneayeT n3MepUTh ITAHTeHIUPKYJIEM JUIMHY 00MOTKHU peoctata L (puc. 1);
3HAsl YUCIIO BUTKOB T1, OTIPEICTUTh AuaMeTp npoBosioku d (d=L/n) u mutomaas nomnepevHoro
ceuenus S (S=nd?/4).

3. Pe3ynbTaTel M3MEpEHU U BBIYUCIIEHUH 3anKcaTh B TA0IHILY.
4. CocTaBuUTH LIETIH IO CXEME, N300pa’keHHON Ha puc. 2.
5. Ilocne nmpoBepKH mpenogaBareaei Nenb 3aMKHY Th, U3MEPUTD CUILY
:: e TOKA B PEOCTATE U
HanpsDKEHNE Ha HEM (KOTJa peocTaT NOJHOCTBIO BBEJIEH B LIEIID).
[Monw3ysce popmynoit 3akoHa Oma, onpenenuts R : R=U/L.
6. YuuThIBasi, 4TO NPOBOJ, PEOCTaTa U3TOTOBJIEH U3 HUXPOMA,
CPaBHMTH Pe3yJIbTaT OMbITA C TAOJINYHBIM 3HAUYCHUEM YI€IIEHOTO

COTIPOTUBJICHHUS HUXPOMA U OIPENIEIUTh OTHOCUTEIBHYIO
MOTPEIIHOCTbD.
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puc. 3

Jnuna Hunametp [Tnomans Cuna toka, |Hanpspkenue, | ConpoTuBneHue VY nensHOE
npoBoza, 1, | mpoBona, d, MOTIEPEYH. IA U,B R, Om COTPOTHUBIICHHE
M M ceueHus, p, OM'M
S, M°
Pacuersr:

BruiBox:




JlabopaTtopnas pabora Ne7
OnpenesieHue yCKOpPeHHsI CBOOOTHOTO MAeHUsI MATEMATHYECKOT0 MassTHUKA

He.]'lb: OIPECACIIUTL 3aBUCUMOCTD IIEpHUOaa KoJIEOaHHMH MaTEMAaTHYECKOI0 MAasITHHUKA OT JJIHNHBI 1
BBIUUCIIUTh YCKOPCHUC CBOGOI[HOFO NnaacHus1, UCIOJIb3YsI OIIBITHBIC JaHHBIC.

MaTemMaTHYeCKUM MasTHUKOM Ha3bIBACTCS MaTepHaIbHAs TOYKA, MIOJBEIIICHHAS HA HCBECOMOH M
HEPACTSHDKUMOM HUTH. MOJIETBIO MOYKET CITY>KUTh TSKEIBIN MIAPHK, pa3Mepbl KOTOPOTO BEChMa MaJIbI 1O
CPaBHEHHMIO C JUTMHOW HUTH, HA KOTOPOW OH IMOJIBEIICH (HECPABHUMBI C PACCTOSTHHEM OT IICHTPA TSHKECTH
JIO TOUKH TIOBECA).

Vuensle ['anuneit, HeroTon, beccens u 1pyrue ycraHOBUIN ceIyIOUINE 3aKOHBI KOoJIeOaHus
MaTEMaTUYECKOr0 MasiTHUKA!

1. Ilepuon xonebaHus MaTeMaTUYECKOTO MasiTHUKA HE 3aBUCUT OT MACChl MAasTHUKA U OT aMILJIUTYbI,
€CIIM YToJI pa3Maxa He IpeBbIlIaeT 6°.

2. [lepuop xonebaHusi MAaTEMaTUYECKOTO MAaITHUKA MPSIMO MPOMOPLIMOHAJIEH KBaIpaTHOMY KOPHIO U3
JUTMHBI MasiTHUKA | 1 00paTHO MpONOPIIMOHAJICH KBaAPATHOMY KOPHIO U3 YCKOPEHHUS CBOOOIHOTO
MaJeHus g.

Ha ocHOBaHuS 3THX 3aKOHOB MOXHO Hanmucatb (popMyTy /Ui eproa KoJeOaHuii:

T =2rx L,CQK‘
g

OobOopynoBanue:
1. IlTaTtuB c nepxarenem.
apuk, noaBEIIEHHbIM HA HUTU AJIUHOU OKOJIO 1 M.
[TpoOxa.

2
3
4. .M3MmepuTtenbHas JIEHTAa WIX METPOBAs JIMHEHKA.
5. ..IlraHreHUUpPKYIb.

6

Cexkynaomep.

ITopsinok npoBeneHust padboThbI:

1. ITocTaBUTh IITATUB HA Kpal CTOJIAa, KAK OKa3aHO HA pHUC.

2. 3a)xaTh HUTh MasiTHHKA 32 CBOOOJHBINH KOHEI] MEXAY ABYMS IMMOJOBUHKAMU
pa3pe3aHHOU momoJyiaM NpoOKU B epiKaTesie MITaTHBA.

3. U3mepuTh npu NOMOIIM WITAHTEHIUPKYJIA JUaMETp IIapuKa, HaAlTH paauyc
3 mapuka. I3MepuTs npu NOMOUIH JUHEWKN JUIMHY HUTU. HaliTu niauny
MasiTHUKA (JJMHA MasiTHUKA CYUTAETCSI OT HUXKHEro Kpas NpoOKH 70 LIEHTpa
TSOKECTH LIApUKa).

4. OTKIOHUTH WApUK Ha HEOoab1Io# yroa (10°) u OTIYyCTUTB.

5. Ilo cexyHgoMepy ONpeNeIuTh BPEMS £, 32 KOTOPOE MAsITHUK COBEPILIUI 1
MOJIHBIX KosieOanuii (Hanpumep 20).

6. BeluncIuTh Nepuoa NOJTHOIO KoJeOaHUsl MasTHUKA:
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Ne HnuHa Yucmno Bpewms ITepuon Yckopenue OtHocu-
ONbITa | MasT- ITOJIHBIX ITOJIHBIX MOJHOTO | CBOOOJHOTO TeJabHAas
HUKa, | KojeOaHui | kosebaHuM | koneOaHus | majgeHus g, norpemi-
L m n t, c T, c m/c? HOCTH 8,%
Pacuersr:

BriBo:




JlaGoparopHas pa6oTa Ne®

OINPEJAEJIEHUE KOO®OUIIUEHTA INPEJIOMJIEHUSA CTEKJIA
Iesb: nocTtpouTts yriisl najeHus U NPEIOMIIEH s CBETOBOTO JIyda, U3 MOJYYEHHBIX TOCTPOSHHN
BBIPA3UTh CUHYCBHI 3THX YIJIOB Yepe3 OTPE3KH U BHIYMCIUTH MOKA3aTeNb IPETOMIICHUS CTEKIIA.

Teopusl. Tpu nepexose cBeta U3 0MHOI Cpesibl B APYTYIO MPOUCXOUT MPENOMIEHUE JyUuel - H3MEHseTCs
HaIpaBJICHHE PaclpOCTPAaHEHHs CBeTa. DTO SBICHHE OOBSICHICTCS TEM, YTO B PAa3lIMYHBIX CPEAaXx CKOPOCTh CBETa
pasnnyHa.

OTHoOIIEHHE CKOPOCTH CBETa ¢, B BaKyyMe K CKOPOCTH O CBETa B JaHHOH Cpeje Ha3bIBacTCsl aOCOIIOTHBIM
MOKa3aTeJIeM MPETOMIICHUS 72 ATAIl CPEIbL:

n=ck
W3 nanHOMN (OPMYIIBI JIETKO MOYKHO MOJTYYHUTh APYTYIO, CBS3BIBAIOIIYIO /1 C YIIIAMHU TTaJCHUS oL U IPEIOMIICHUS [3:
n = sina/sinf

DTO - BTOPOW 3aKOH IPEIOMIICHHUS CBETA.

Takum 006pa3oM, sl BEIYUCICHHS /1 TOCTATOYHO U3MEPHTD JBa yIila - oL U 3 .

Tak Kak CKOpPOCTh CBETa B BO3Ayxe cocTaBisieT 99,9% ckopocTu cBeTa B BaKyyme, TO BO MHOTHX . CIyJasx, HE
TpeOyIOMMX OYeHb OOJBIION TOYHOCTH, MOXKHO 32 aOCONIOTHBIA IMOKA3aTeNb MPEIOMIICHHS CpPEAbl MPUHSTH ee
MOKa3aTellb MPEIOMIICHHS, U3MEPEHHBIN MIPH MEPEXo/ie, Tyya B JAHHYIO Cpelly U3 BO3ayXa.

O6opyposaHue. 1. Ilnactuna c napanenbHbIME rpadsmu 2. [IpoOka ¢ 6ynaBkamu 3. YncTslil aucT
oymaru 4. Jluct kaptoHa 5. TpeyronbHuK.

IHopsinok npoBeneHusi padoThI

1. Ha cepenuny nucta Oymard mojIoHTh TUIAIIMS TUIACTUHKY. PacionokuTbes Tak, YTOOBI I71a3 HaXOAWIICS Ha
YPOBHE IJIACTHHKH.

2. BOnmu3u oT 60KOBOH IpaHy MIaCTUHKH BKOJIOTH OyJaBKy A.

3. Cmotpets Ha OynaBKy A dYepe3 IUIACTUHKY; MEUIEHHO IIOBOPAauMBaTh IUIACTUHKY, [OKA BEPXHSS 4acTb
OyJIaBKU ¥ BUIMMAs Yepe3 CTEKJIO €€ HIDKHSA YacTh Pa3oiIyTcss Ha BO3MOXKHO OOJIbLIEE PACCTOSIHUE.

4. Bronots OynaBku. B, C, D; MecTa IijIsl HUX BEIOpATh TaK, 9TOOBI BUAMMBIE Yepe3 IUIACTUHKY HUKHUE YaCTH
OyJIaBOK Ka3aJliCh PACHOI0KEHHBIMH Ha OHOW NPAMOHN (PUCYHOK).

5. O6BecTH oyepTaHUS IUIACTMHKU KapaHJAIIOM, BBIHYTH OYJIaBKM M OTMETUTHb (TOYKaMH M OyKBamMH) HX
MIOJIOKEHUSI.

6. CHatbe nacTuHKy. [Ipodeptuts, munuu BE, EF, DF, nponomnxuts EF 10 Kpas IucTa.

7. Uepes Touky £ IpOBECTU MPSIMYIO IO IPSIMBIM YIIIOM K IIE€pEJHEN ITPaHu IUIACTUHKY, BIOJb 3TON NPAMOU
OTJIOKUTH paBHbIE 0Tpe3ku EM u EP (1mo5cwm).

8. Uz Touex M u P omyctuth nepneHAuKysspel Ha BE (MN) u EF (OP). B
MOJTyYEHHBIX MPSIMOYTOJIBHBIX TpeyroibHUKax yroa MEN - a (yron

naaenus), yron PEO = B (yroa npenomiieHus).

9. U3meputs B TpeyrompHukax EMN u EPO npoTHBoNIeXKalIHe yriaMm o U fB
karetel MN u OP (runioteny3sl EM u EP paBHBI 110 IOCTPOCHHIO).

10. Ilo pe3ynbraTaM HM3MepEHHi, MOJIB3YSACh BTOPBHIM 3aKOHOM IPEIOMIIEHHS

CBETa, BBIYHCINUTH HCKOMBIH KO3 PHUIUEHT PETOMIICHHUS CTEKIIA M.
n=MN/OP




11. TloBTOpUTH OMBIT, M3MEHUB BEJIMYMHY yTIjia NaJeHus Jyda BE; HaliTM cpenHee 3HauCHHE
k03¢ uienTa mpeaomMIeHus CTeKIIa
12. 3anecTn pe3ysnbTaThl U3MEPEHUH U BHIYMCICHHUH B TAOJIUITY:

No OTHOCHT.
MN, MM OP, MM n Nep.
OITBITA MTOTPEITHOCTE O, %

13. OmpenenuTh aOCOMIOTHYIO M OTHOCHTENBHYIO IOTPEHIHOCTH CIIOCOOOM OLIEHKH pe3yJbTaToB
U3MEPEHUN:

& = An/nysy = A(MN)/MN + A(OP)/OP;
A(MN) = 1mM;  AOP = 1mm.
A = An/ny = 1/MN + 1/0P;
AN=38 Nys; N = Ny £ An,

IJe n - ICHCTBUTEIBLHOE 3HAUCHHUE PIBMCpSICMOﬁ BCIINMYMUHBI.

Nusw - An <0y < Nyzy + An

Pacuersr:

Bruiso:



JlaGoparopnas padota Ne9

ONPEJEJEHUE I''TABHOI'O ®OKYCHOI'O PACCTOSIHUSA Y ONITUYECKOM CHJIBI JIMH3BI.

Heab: moxy4unTs 4ETKOE yBEIMUYEHHOE, YMEHBIIIEHHOE U paBHOE M300pakeHUs IpeIMeTa Ha

9KpaHe U U3MEPUB PACCTOSHUS OT JIMH3BI JI0 TIPEeIMETa U IO U300paKEHUS, BBIYUCIUTH (OKYCHOE
paccTosiHUuE U ONITUYECKYIO CUITY JIUH3BI.

Teopus. ['maBHbIM HOKYCHBIM PACCTOSIHUEM JIMH3bI HA3bIBACTCSI PACCTOSIHUE OT OITHYECKOTO [IEHTpPa
JIMH3BI [0 €€ TIaBHOTO okyca. OnTudeckas cuia THH3b D ecTh BenndnHa, o0paTtHas (OKYCHOMY PacCTOSHUIO:

D= 1/F.

Onrtryeckas cuja XapakTepu3yeT MPeIoMIISIONIYIO CIIOCOOHOCTh JTMH3BI M BHIPAKACTCS B TUONITPHUSIX.
3a | AnTp NpUHATA ONTHYECKAs! CHIIa JIMH3BI, POKYCHOE PacCTOSTHUE KOTOpoii paBHO 1 M. OnTHyeckas cuia
BOTHYTHIX JIMH3 OTPULIATENbHA.

I'maBHOE okycHoe pacctosiHue F, paccTosHUE OT ONTHYECKOTO IIEHTpa JIMH3HI 10 peamera d u 10 ero
n3o0paxeHus f cBs3aHbl popMyoi

1/F= 1d+1f
I'maBHOE (hOKyCHOE pacCTOSHUE U ONTHYECKYIO CHITY JIMH3BI MOKHO OIIPENIETUTh OTBITHBIM ITyTEeM.
OoOopynoBanue. 1. JIBOsSKOBBINyKIask THH3A. 2. DJIEKTPUYECKas JTaAMIIOYKa Ha MOJCTABKE C KOJIMAYKOM 3.
HCTOYHHK 2ITEKTPUIECKOM SHEPTHH IS DIICKTPUIECKOM JIaMITOUKH. 4. DKkpaH. 5. MeTpoBas TuHelKa. 6.
CoenunuTtenbHble npoBoaa 7. Kirou

— -
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puc. 1

Iopsinok BbINMOJIHEHUS PadOThI.

1.PacronoxnuTe KICTOYHUK CBETA, TMH3Y U 3KPaH BAOJIb METPOBOM TMHEWKH, KaK MMOKa3aHO Ha pHC. 1.

2. IlnaBHO mepenBUTas JIMH3Y, IOIYYUTh HA SKPaHE YETKOE H300pakeHHEe MPOPE3U B KOJIAUKe

3. Bo Bcex Tpex cinyvasx u3mMeputh paccrosiaue d u f.

4. IIpou3Bos MOJICTAHOBKY U3MEPEHHBIX BEJIMYUH B ()OPMYITy TOHKOH JIMH3BI, OTIPENICINTH TTIABHOE
(hoKycHOe paccTosHUE, a 3aTEM U ONITUYECKYIO0 CHITY JIMH3BI.

5. Pe3ynbraThl ©3MEpEHU U BBIYHCIICHUH, 3aNicaTh B TaOJIHILY.

Paccr. ort - Paccr. ot I'maBHOE OnTuy. cujia OTtHOCHT,
No Cp. 3Hau. omr.
M3o06pakenue peaM. 10 nu300p. 10 ¢dokycH. JuH3BI D, MOTPEIIIH.
OIBITa cuiel Dep, anTp
JH3EI d, M JUH3BL f M pacct., Fm JITP %
1 VBenuuenHoe
2 YMeHbBIICHHOE
3 PaBHOC
7. Onpenenuth aOCOMIOTHYIO U OTHOCHTEIBHYIO TTOTPEITHOCTH U3MEPEHHIA
Pacuertsr:

BriBox:



Jlabopatopnas pabora NelO
ONPEJAEJIEHUE JIJIMHBbI CBETOBOM BOJIHBI C TOMOIIBIO TN®PAKIITMOHHON
PEIIETKH.
]_Ie.]'[]): BBIYUCIIUTH JIMHY CBETOBOM BOJIHBI U OMpCACINUTDb I'PaHULIbI BUAUMOI'O U3JTyUCHUS.

Teopusi. [apasiensHslii y4oK CBETa, IPOXO/ Yepe3 AUPPAKIMOHHYIO PEHIETKY, BCICICTBHE
TU(PaKLUK 3a PEIIeTKON, pacCIpOCTPaHIETCs 110 BCEBO3MOXKHBIM HAaIpPaBJICHUSAM U UHTephEepUupyerT.
Ha skpane, ycTaHOBIEHHOM Ha IyTH UHTEPHEPUPYIOIIETO CBETA, MOYKHO HAa0JII01aTh
UHTEPPEPEHIIMOHHYIO KapTUHY. MakcUMyMBbl CBeTa HaOIIONAI0TCS B TOUKAX SKpaHa, sl KOTOPBIX
BBIIIOJIHAETCS YCIIOBUE

A=n), (1)
rze A - pa3HOCTb XOfa BOJIH; A - JUIMHA CBETOBOM BOJIHBI; N-HOMEP MakcumMyMa. LleHTpanbHbIii
MaKCHMYyM HAa3bIBAIOT HYJIEBbIM; 11 Hero A=0. CieBa 1 cripaBa OT HETO pacrojaaratoTcs MakKCUMYMBI
BBICIIMX ITOPSAKOB.
VYcioBue BOZHUKHOBEHUS MakcuMyMa (1) MOXKHO 3anucaTh MHaYe:
nA = dsing (puc. 1). 3gech d - neproa TUPpPakIMOHHON PELIETKH;

AuppaKyuosros JrxpaK
pewemna

puc. 1

¢ - YToJ, IO KOTOPBIM BHJICH CBETOBOW MakcuMyM (yroi audpakiun). Tak Kak yribl qudpakuuy,

KaK MPaBUII0, MAJIBI, TO JUTSI HUX MOYKHO NIPUHSATH Sin ¢ = tg ¢, a tg ¢ = a/b (puc. 1). [Tostomy
ni = da/b. (2)

B nmanHoii padote Gpopmymy (2) UCTIONB3YIOT IS BEIYUCIICHHUS UTHHBI CBETOBOM BOJIHBI. AHAIH3
¢dbopmyibl (1) MOKa3BIBAET, YTO MOJIOKEHUE CBETOBBIX MAKCUMYMOB 3aBHCHUT OT JUITMHBI BOJTHBI
MOHOXPOMaTHUYECKOI'0 CBETA: YeM OO0JIbIlIE JJIMHA BOJIHBI, TEM JAJIbIIE MAKCUMYM OT HYJIEBOTO.

bensiii cBeT 1o cocTaBy - cnoxkHbIH. HyneBoit Makcumym 1ist Hero - Oefasi mojioca, a MaKCUMYMBI
BBICILIUX MOPSIIKOB MPEACTABISAIOT OO0 HaOOp CEMH LIBETHBIX MOJIOC, COBOKYTTHOCTh KOTOPBIX

Ha3bIBAIOT CIEKTPOM cooTBeTcTBeHHO I; IL,... mopsaka (puc. 2).

X ox o0 p K @ «
LLLLCEL dnnenn § oo gou
I I I I

puc. 2

[TomyunuTs AUPPaKIMOHHBINA CIIEKTP MOXHO, UCTIOIB3YS MPUOOP AJIs ONIpeAeTICHUS ITUHbBI
cBeTOBOM BosHEI (puc. 3). IIpubop cocrout u3 O6pycka / co mkanoit. Buu3y 6pycka ykpernsieH
cTepkeHb 2. Ero BCTaBNIAIOT B OTBEPCTHE MOJICTABKU OT MOABEMHOTO CTOJIHMKA. Bpycok 3akperuisiior
1I0J] pa3HBIMU YTJIaMH ¢ IOMOIIBI0 BUHTA 3. BJoas Opycka B OOKOBBIX Ma3ax ero MOXET,
nepemMeniaThes MOJIBYHOK 4 ¢ 3kpaHoM . K KoHITy Opycka nmpuKperieHa paMmka 6, B KOTOPYIO
BCTABIISIIOT AU(DPAKIIMOHHYIO PEUIETKY.
K xoHIy 6pycka mpuKperieHa paMKa 6, B KOTOPYIO BCTABJISIIOT AUPPAKIIMOHHYIO PEIIETKY.




puc. 3

OobopynoBanme. 1. [TpuGop uist ONpeeeHus IJIUHBI CBETOBOM BOHBL. 2. [lojcTaBka st
npubopa. 3. ludpakunonnas pemietka. 4. Jlammna ¢ nmpsiMoii HUThIO HaKaJla B MAaTPOHE CO IITHYPOM U
BUJIKOM (0OII1ast A71st BCEX ydaIuxcs).

IHopsinok BbINMOJIHEHUS PadoThI.
1. CobpaTh yCTaHOBKY, H300pa)KEHHYIO Ha pHC. 3.
2. YcTaHOBUTH Ha JEMOHCTPALIMOHHOM CTOJIE JIAMITy U BKJIFOUUTH €€.
3. CmoTps uepe3 TudpakIMOHHYIO PEIICTKY, HAPaBUTh MPUOOP HA JTaMITy TaK, YTOOBI Yepe3 OKHO
’KpaHa Mpudopa ObuIa BUAHA HUTD JIAMIIBL.
4. DOxpaH npubopa yCTaHOBUTH HA BO3MOKHO OOJIBIIIEM PACCTOSIHUU OT TU(GPAKIIMOHHON PEHIETKH U
NOJYYHUTh Ha HEM YeTKoe nzodpaskenue crnektpos I u I mopsakos.
5. 3mepuTh 1o mikasie 6pycka yCTaHOBKH paccTosinue «by» oT skpaHa npudopa 10 1udpakiimOHHON
PELIETKH.
6. OnpenenuTs paccTosiHUE OT HyJieBoro aeneHus (0) mKaabl SKpaHa 10 cepeuHbl PUOIeTOBOM
MOJIOCHI KaK CJIeBa «an», TaK U CIpaBa «am» AJs CeKTpoB I mopsinka (puc. 4) U BEIYUCIUTH CpeiHEe
3HA4YCHUC acp.
7. OneIT OBTOPUTH cO criekTpoM Il mopsiaka.
8. Takue ke u3MepeHus BBIMOIHUTD U JJI KPACHBIX MOJ0C AUPPAKIIMOHHOTO CIIEKTPa.
9. Beruncnuts 1o hopmyse (2) mmHy BoJaHBI (hroneToBoro cBera s cnektpos I u Il mopsinkos,
JUIMHY BOJIHBI KpacHoro cseta I u Il mopsakos.

10. Pe3ynpTaThl H3MepeHUil 1 BEIYNCIICHUH 3aNcaTh B TaOMHILy.

Tabmuma
< Bunumeie rpanuibl | BuauMblie rpaHuIibl o
® T8 & e 2 A rparmll A ' PaHil JlnvHa cBeToBOM
= = 5 £ © K § CIIEKTpa CIEKTpa KPacHOTO BOMHEL
225N 2 2 § | duonerosoro crera cBeTa
Ol = E g © T a o
= ¥ S| =® < 2 2 o ©
51828 & | 2w "= & |g=/8z & |§ |8 25 .18 .8 -
SlE &Y 2 58 8 s| 8 5| E = = S|E 8JE2 3228 &5
S g = 3 & 3 s g 2| 3 = H S5 >5>N9d5 5 > 8
T T3 & s < §®2:§ g&ozngafggg‘gmgm—e
95 ~ 5 © o8 g 5 |5 S = a5 £ 0
Pacuersr:

BruiBox:



	Общие указания к выполнению работ
	𝑇=,𝑡-𝑛.
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