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BBepeHue

Pabouen nporpammon gncumnivHbl NpeaycMoTpeHo npoBeaeHne 7 nabopaTopHbIX 3aHATUN

Llenbto npoBegeHuss nabopaTopHbIX 3aHATUN ABNSETCA 3aKpensieHne TeopeTUYEeCcKUX
3HaHUN N NpnobpeTeHne HeobBXOAMMbIX MPAKTUYECKNX HABLIKOB M YMEHUI MO OTAESbHBIM TEMaM
Kypca. Hapsgy ¢ dopmMuMpoBaHMEM YMEHUA N HaBLIKOB B MpoLecce MNpakTUYeCKUX 3aHATUN,
obobuatoTcs, BolpabaTbiBaeTcs CNOCOOHOCTb M YMEHME UCMNOSb30BaTb TEOPETUYECKME 3HAHNSA Ha
npaKkTuKe, pa3BMBalOTCA UHTENNEKTyalbHbIE YMEHUS.

OnpegeneHHass 4acTb Y4eBHOro BpPEMEHW MNPOrpamMHOro Kypca U3NKM B CpepHuX
npodeccuoHarnbHbiX  Y4ebHbIX 3aBefeHUsX OTBOAUTCHA  IKCMEePUMEHTY,  BbIMOSIHAEMOMY
oby4atowmmmcs B Buae nabopaTopHbIX 3aHATUN.

BbinonHeHne nabopaTopHbIX 3aHATUM CNOCOOCTBYET:

1. 'mybokomy 1 0co3HaHHOMY YyCBOEHUIO MaTepuarna.

2. [lpnobpeTeHuto oOy4valoWMMUCA MPaAKTUYECKUX YMEHUA U  HaBblKOB paboTbl C
nabopaTtopHbiM 060pyaOBaHNEM.

3. PopMMpPOBaHUIO YMEHMI NPUMEHSATbL NOMYYEHHbIE 3HAHWSI HA NPaKTUKeE.

4. BbipaboTke npodeccrMoHanbHO 3HA4YMMbIX KayecTB, KaK CaMOCTOSITENbHOCTb,
OTBETCTBEHHOCTb, TBOpYECKas UHULNATUBA.

5. Passutuio nHTepeca K pusmke.

B pesynbTaTe BbINOMHEHUS NAbOPATOPHbIX 3aHATUA Yy obyvarowmxcs ¢oOpMUpPYTCS
3NIEMEHTbI CreayLwmx obLmMx KOMNeTEHLNIA:

OK 01. Bbibupate cnocobbl pelweHnMss 3agad  npodeccroHanbHON  OEATENbHOCTH,
NPUMEHUTESNBHO K Pa3fIMYHbIM KOHTEKCTaM;

OK 02. Wcnonb3oBaTb COBpPEMEHHbIE CpeAcTBa MOMCKA, aHanmMsa W UHTepnpeTauuu
MHpopMauun N MHAPOPMALIMOHHbIE TEXHOMOrMM ANSA BbINOMHEHMS 3agad NPodeCCMOHaNbHON
AEATENbHOCTMW.

OK 03. lMnaHupoBaTb M peanu3oBbiBaTb COOCTBEHHOE MPOeCcCMOHanNbLHOE U NIMYHOCTHOE
pasBuTME, NpeanpuHMMaTenbCKyld OesTeNbHOCTb B NpodeccuoHarnbHon cdepe, Mcnonb3oBaTb
3HaHUA NO NPaBoOBOM N (PMHAHCOBOW MPAMOTHOCTU B PA3NINYHbIX XXU3HEHHbIX CUTYaLUSX.

OK 04. 3dhdhbekTBHO B3ammogencTBoBaTth U paboTaTb B KONNEKTUBE N KOMaHAE

OK 05. OcyuecTtBnATb YCTHYO U MUCbMEHHYK KOMMYHMKaUUIO Ha rOCy4apCTBEHHOM Si3blKe

Poccunckon ®egepaumm ¢ y4eTom oCO6EHHOCTEN COLMANBHOIO 1 KySIbTYPHOrO KOHTEKCTA.

HokymeHnm ynpasnsemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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OK 07 CopencrtBoBaTb COXpaHEHUIO  OKpyXatlolen cpedbl, pecypcocbepexeHuto,

NMPUMEHATb 3HaHUA 00 M3MeHeHuun knumara, npUHUUNbI 6epe>Kn|/|Boro npon3BoacTBa, SCbeeKTI/IBHO

AencTeoBaTh B ‘-Ip638bl‘-lal7leIX cuTyauumnax.

Mpw noaroToBke K BbINOMHEHMIO paboTbl cnepyeT:

1.

[MoBTOpPUTbL TEOPETUYECKNIA MaTepmarn No COOTBETCTBYOLLEMY naparpady y4yebHuka.

2. O3HaKoMUTLCA C M3MepPUTENbHBIMM NpUbopamMm N Nx xapakTepUCTUKaMM.
3. [Mo BO3MOXHOCTM 3apaHee NoaroToBnTb Tabnuvuy Ansa 3annucu pesynbTaTos.
4. CpenaTtb NUCbMEHHbIN OTYET MO BbINOSIHEHHOW paboTe.
Mepe4vyeHb NabopaTopHbLIX 3aHATUMN
Ne Kon-
M /I'I HanmeHoBaHMe NnabopaTOpPHOro 3aHATUA BO
YyacoB
1 N3y4eHne ogHOro ns n3onpoueccos 2
2 OnpegeneHve BNaXXHOCTN BO3ayxa 2
3 M3yyeHne 3akoHOB MnocnenoBaTeribHOro U napannesibHoro coeguHeEHnN 2
NPOBOAHMKOB.
4 N3mepeHne 3C n BHyTpEHHEro CoONpoOTUBIIEHUS UCTOYHMKA TOKa 2
5 M3yyeHne aBneHnsa aNekKTPoOMarHMTHOM MHOYKUNK 2
6 OnpepgeneHne nokasaTtens NpenioMieHns cTekna 2
7 OnpegeneHne anvHbl CBETOBOM BOSHbI C MOMOLLbI0 ANGPaKLMOHHOMN 2
peLUueTKun.
Ntoro 14

HokymeHnm ynpasnsemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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Paspen 2.Tema 2.1. OCHOBbI MONEKYNAPHO-KUHETUYECKON Teopun. TennoBoe ABMKEHUE
MoneKyn.

Na6opartopHoe 3aHATME Ne1
N3yyeHue oaHoro us nsonpoueccos

Lenb: nayuntb 3akoH bonna-MapuoTTa.
McxoaHble gaHHble U MaTepuanbl: CUNbGOH, MeTanIM4yeckum MaHoMeTp.

KpaTKaFI aHHOTauunA:

JKcnepuMeHTanbHas yCTaHOBKa Ansl NpoBepKkM 3akoHa bonna-MapuoTTa nokasaHa Ha puUCyHKe.
OHa cocTtonT 13 cunbdoHa, N03BONALErNO N3MEHATL 0O6bEM rasa (Bo3ayxa), U MeTanIm4eckoro
mMaHomeTpa. CHavana oTKpbiBalOT 00a KpaHa MaHOMeTpa U C MOMOLLBLIO BUHTA cunbgoHa
pacTArMBatoT UNU CXUMAaKT LUNMHAP Tak, YTobbl 06BbeM BO3ayxa B HEM Obin paBeH 7,5y.e.3aTem
3aKpbIBalOT NpaBbI KpaH MaHOMeTpa 1 NPUCTYNatoT K NPOBEPKE 3aKOHa

Bonna-MapuoTtTa, KOTOpbIN UMEET CneayoLLyo PopMynUPOBKY: AN rasa JaHHOW MaccChl
npous3BefeHne gaBreHus rasa Ha ero o6bem NOCTOAHHO, eCnv TeMnepaTypa rasa He
nameHsietcsa: PV=const . Heckonbko pa3 megneHHo nameHsitoT ob6bem Bo3ayxa B npmbope n
HabnogaeT 3a NokasaHMAMM MaHOMETpa, NPU NOCTOSAHHOW TemnepaTtype.

PesynbTatbl namepeHuii 3anncaHbl B Tabnuvue rage 06bem BblpaXKeH B YCITOBHbIX

eavHULax, a AasneHue - B atMmocdepax (1 atm = 1 kr/cm? = Ma).

CopeprkaHue 1 nopsaok BbiNomHeHUs paboTbl
1. O3HaKOMUTbLCSI ¢ 060pPYAOBaHUEM, 3aMNMUCaTb X TEXHUYECKNE AaHHbIE.

2. N3amepuTb 06beM, aaBneHne. Pe3ynbTaTthl 3aHECTU B Tabnuuy.
3. Mo nony4eHHbIM gaHHbIM paccunTaTtb - PV.

O61bém V rasa [aenenue P NMpounssegeHne gaBneHusi Ha 00BLEM:
PV=const
7,5 1
6,5 1,15

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
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6,0 1,25
8,0 0,94
9,0 0,83

4. Coenatb BbIBOA O 3aBUCUMOCTU AaBneHNs AaHHOW Macchl ra3a oT ero obbema npu
NOCTOSIHHOM TemnepaType.
5. MocTponTtb rpadouk 3TOM 3aBUCUMOCTM.

BbiBOAbI NO paborTe.

KOHTpOrnbHbIE BONPOCHI:

1. YT0 HasbiBalOT nsonpoueccoM? ChopmynupynTe razoBble 3aKOHbI.
2. 3apucynTe rpadmkm n3onpoLeccos?

3. 3anuwmTe | 3aKOH TepMoaNHAMUKN ONSA PasfnnNYHbIX N30NpPoLEeccoB?
Kakon npouecc HasbiBatoT agnabatHeiM? MpuBecTn npumepsl

Jlumepamypa:

Msikuwes, I". A. dusuka. 10-n knacc. ba3oBbin 1 yrnybneHHbIN ypoBHW : y4ebHuk / . A. Makuwes,
b. b. byxosues, H. H. Cotckuin ; nog pea. H. A. MNMapdeHteeBonn. — 11-e nsg., ctep. — Mocksa :
MpoceeweHune, 2024. — 432 c. : nn. — (Knaccudeckun kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (gata obpawieHus: 21.10.2024).

— Pexum pgoctyna: no nognucke. (ctp.189-191).

Pasgen 2. Tema 2.2 ArperaTHbleé COCTOSIHUS BellecTBa

Na6opaTtopHoe 3aHATME Ne 2
OnpepeneHne BNaXXHOCTU Bo3ayxa
Llenb: OnpegenuTb OTHOCUTENbBHYHO BRAXHOCTb BO34yXa B kabuHeTe.

McxogHble gaHHble 1 maTepuansl:
TepMoMeTp AEMOHCTPALMNOHHLIN, TEPMOMETP NabopaTopHbINA, CTakaH C BOAOW KOMHaTHOM
TemnepaTypbl ,KyCOK Mapnu, ncuxomeTpudeckas Tabnuua.

KpaTKaFI aHHOTauuA.

1. Boga 3aHumaeT okorno 70,8% noBepxHOCTU 3eMHOro Lwapa. YKruBble opraHMamMbl cogepkaTt oT
50 0o 99,7% Bogbl. O6pa3HO roBOps XMBble OpraHn3Mbl - 3TO OAyLIEBNEHHAA Boda. B
aTMocdepe HaxoauTcst okorno 13-15 Tbic. Ky0. KM BOAbI B BUAE Kanesnb, KpUcTannoB cHera u

HokymeHnm ynpasnsemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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BoAsHoro napa. B cpeaHem B atMocdepe 1.24x 101ekr BogaHoro napa. M xoTtsa ero gonto
coctaBnsaeT MmeHblle 1 % oT obuen maccbl aTMocdepsbl, €ro BMSHWE Ha norogy, knumat 3emnu,
CaMO4yBCTBME NoJen 04eHb BEMUKO.

["MaBHbIN NCTOYHMK BOASHOrO napa B atMocdepe - ncnapeHue BofAbl C NOBEPXHOCTN OKEAHOB,
MOpEen BOAOEMOB, BMaXXHOW No4yBbl, pacteHmin. C BOASHbBIX NPOCTOPOB M CyLUM 3a rof ucnapsietcs
cabiwe 500 000 km3BOAbI, T.€. KONMMYECTBO BOAbI, NMOYTU PaBHOE KONUYECTBY BOAbl B YépHOM
Mope.

B atmMocdepe nog BNMAHMEM pasnuUyHbIX NPOLIECCOB BOASAHOW Nap KOHOEHCUpYyeTCS.

Mpwn aTom o6pasytoTca obnaka, TymaH, ocagku, poca. [Npu koHAeHcauun Bnaru BolaensieTcs
KONMYeCTBO TeNNOoTbl, paBHOE KONMMYECTBY TENMOThI, 3aTpa4YeHHOMY Ha UCNapeHue.

OTOT npouecc NPUBOANT K CMArYEHUIO

KNUMaTMUYEeCKNX YCITOBUN B XONOAHbIX panoHax.

2. Bo3gyx MOXeT ObITb CyXOM M BMaXHbIN B 3aBUCMMOCTM OT KONMYECTBA NapoB, HAXOAALLMXCS
npw gaHHOM TemnepaType B aTMmocdepe.

ABCcontoTHasA BNaXHOCTb p NOKa3bIBaE€T CKOSIbKO rpaMMOB BOASHOMO napa CoOepXUTCS B BO3AyXe
06bEMoM 1 M3 Mpu AaHHBLIX YCMOBUSX, T.€. NNOTHOCTL BOASHOIO napa, M3MepseMoro B #

[nsa cy>XaeHns o cTeneHu BNa)KHOCTU Ba)KHO 3HaTb, GNM30K Unu ganék BoasiHou nap,
HaxoasLWWNcsa B BO3ayXe, OT COCTOSIHUS HachblLLeHMs. [1ns 3Toro BBOAAT NOHATUE
OTHOCUTENbHOWN BNa)KHOCTH.

OTHOCKTENBHOW BNA)XHOCTLIO BO3AyXa ¢ Ha3blBalOT OTHOLLUEHWE abGCONOTHOM BNaXHOCTU
BO3AyXa p K NMOTHOCTU p, HACbILLEHHOrO BOASHOIO Napa npw Ton e Temnepatype. &
Bblpa)kaeTcsl B NPOLEHTax.

OTHOCUTENBHYIO BNaXXHOCTb MOXHO ONpeaennTb no dopmyre.

o =2 x100% (1)
Po

3. Ecnu BnaxHbIn BO3OYyX OXNaxaaTtb, TO NP HEKOTOPOW TemMnepaTtype nap, Haxogswmnnces B
BO3yXe MOXXHO AOBECTW [0 HacblweHus. [Npn ganbHenwem oxnaXxaeHnn BogsSHOW nap
Ha4YMHaeT KOHOEeHCMPOBaTbLCH B BUAE POCHI.

MosiBnsieTca TymaH, BbinagaeT poca.

Temnepatypy, Npy KOTOPOW Nap, HAXOAALWNNCSA B BO3AyXe, CTAHOBUTCS HaCbILLEHHbI B npoLecce
oXnaxaeHusi, HasblBalOT TOYKON POChI.

Mo To4ke poChkl C MOMOLLBIO cnelumanbHblX Tabnuy MOXHO onpeaennTb abCoNOTHYIO BNaXXHOCTb
p. o 3agaHon TemnepaType BO3gyxa MOXHO ONpeaeniuTb C MOMOLLbIO 3TUX e Tabnuy
NNOTHOCTb HaCbIWEHHOro napa p,, a 3atem no gopmyrne (1) onpenenstoT OTHOCUTENbHYHO
BMNaXHOCTb BO34yXxa.

4. 3HadeHne BNaXHOCTM BO3ayXxa.

OT BNaXXHOCTM 3aBUCUT MHTEHCUBHOCTb MCMapeHWs BNaru ¢ NOBEPXHOCTU KOXK Yenoseka. A
ncnapeHue Bnarn nmeet 6onbLIOe 3HAYEHUs AN NOAAEePX)XaHUsA TeMnepaTypbl Tena NOCTOSAHHOM
[

BnaronpusaTHasa ona YyenoBeka oTHOCUTEerNbHAsA BnaxHoOCTb Bodayxa 40-60%. Takyo BNaxHOCTb
NOAAEPXKMBAKOT NPON3BOACTBEHHbIX NMOMELLEHUSIX, Ha BOPTY KOCMUYECKOro kopabns.

Bonbloe 3HaYyeHne MMeeT 3HaHMe BNaXXHOCTU B METEOPONOrnM Anst npeackasaHus noroapl, T.K.

HokymeHnm ynpasnsemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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KOHAEHcauus BoOsiHOro napa NnpuBoauMT K 00pa3oBaHuMto 061akoB 1 nocneayloLlemy BbinageHuo
ocapkoB. [py 3ToM BblaensieTcs 6onbLUOe KONMYecTBO TennoThbl B aTMmocdepy. M Haobopor,
ncnapeHne conpoBoOXaaeTcsi NOrMNoweHNnem TenoThl.

B Tkaukom, KOHOUTEPCKOM, /NeYyaTHOM U APYrMX NPOU3BOACTBAaX AN HOPMarbHOro Te4YeHUs
npoLeccoB Heobxoanma onpenenéHHasi BNaxHoCTb.

XpaHeHue nponsBeaeHnin MCKYCCTBa, KHUT, My3blKarnbHbIX MHCTPYMEHTOB TPebyeT NoaaepaHus
BMNaXHOCTU HA HEOOGXOAMMOM YPOBHE.

5. MNpunbopbl Ana onpeaeneHns BaXxHOCTHU.

[na onpegeneHunsa BNaXHOCTN BO34yXa MCNOMb3YOT Takne npnbopsbl, Kak rMrpoMeTpbl
(KOHOEHCaUMOHHbIN U BOIOCHON) 1 NcnxpoMeTpbl. C NOMOLLLbIO KOHAEHCAUWOHHbIV_TUrpoMeTpa
MOXHO onpenenntb

abCoONOTHYIO BNAXXHOCTb MO OYKEe POCHI.

[lencTtBme BONOCHOro rmrpomMeTpa OCHOBAHO Ha CBOMCTBE YeNoBEeYeCKOro Bosioca yanuHATLCS
Mpy yBENNYEHUN OTHOCUTESBHOW BNAXXHOCTU BO3yXa.

Mpn aTOM cTpenka Ha LWKane ykasblBaeT OTHOCUTESbHYIO BAAXHOCTb BO34yXa B NPOLEHTaXx.

6. YCTPONCTBO M NpUHUMN OENCTBUSA NCUXPOMETPa.

lMcuxpomeTp cocTomT 13 AByx TepMmomeTpoB. OanH TeEPMOMETP NoKasbiBaeT TeMnepartypy
BO34yxa, a Apyron oOMoTaH TKaHbto, KOHEL, KOTOPOW onyLleH B Boay. [pn ncnapeHmn Bogbl ¢
TKaHM TEPMOMETpP OXrnaxgaeTcs.

Mpu 6onblien nnu MeHbLen BNaXXHOCTU UcnapeHme npomcxoaut beictpee?

3HauMT pa3HOCTb NoKasaHuin TepMomeTpa TeM Bornblle, YeM MEHbLLE OTHOCUTENbHAS
BNaXHOCTb. M0 pasHOCTM NoKa3aHuin CyXOro 1 BAaXHOro TEPMOMETPOB C MOMOLLbHO
cneumnanbHbIX Tabnuu MOXHO onpeaenTb OTHOCUTESbHYHO BAAXXHOCTb BO34yXa.

YkasaHus k pabore.
1.C nomMoLbo 4EMOHCTPALMOHHOIrO TEPMOMETPA M3MepbTE TeMMNepaTypy nosayxa B knacce - Kyx

TepMmomeTp nabopaTopHbIN.

2. O6epHUTE pesepByap TepMomeTpa nabopaTopHOro Mapren Tak, YToObl KOHYMK TKaHM
cBOOOAHO CBMCAn BHU3, U 3aKpeNUTe €ro HUTKOMW.

3. [lep>xa TepMoOMETP 3a ero BEPXHUM Kpan, ornycTute CBUCAIOLLY0 YacTb TKaHW B Boay. Boaa
AOIMKHA CMOYMTb TKaHb. [pn 3TOM pe3epByap TepMoMeETPa JOIMKEH OCTaBaTbCA BhilUEe YPOBHS
BOAbl B CTakaHe.

4. Habntogas 3a nokasaHMsiMM TepMOMETpa, 3anunTe caMoe HM3KOe NokasaHne TepMOMETPa,
3TO 3HAUUT tyan-

5. Pe3ynbTaTbl UaMepeHnin 3aHecute B Tabnuuy.

t cyxoro, 0C | t BnaxHoro ,0C t cyxoro — t BnaxxHoro ,0C | OTHOoCUTENbHas BNaXHOCTb
®,%

6. C NOMOLLbIO NCUXPOMETPUYECKON TabnuLbl onpeaeniTe OTHOCUTENbHYHO BNaXXHOCTb BO3dyXa
B Knacce

7. BbiBOA.
HokymeHnm ynpasnsemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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KoHmporsibHble 80rpocski
1. YTo Takoe ucnapexHme? KongeHcaumna?
2. Kakne atmocdepHble ABNeHns 00bACHATCA KOHAeH caumen napa?

3.MornawaeTtca nnu Bbl4ensieTcst 3Heprus npu
a) KoHgeHcauum, 6) ncnapeHnn?

4.Kakon nap Ha3sblBalOT HacbIWeHHbIM? HeHacbIWeHHbIM?
5. Yto o3HavaeT AMHaMM4YeCKoe paBHOBECUKE XNOKOCTM 1 napa?
6. Toyka pochl.

Jlumepamypa

Makuwes, . A. dnsmka. 10-1 knacc. basosbI 1 yrinyOneHHbIN YPOBHU : y4ebHUK / I, A.
Msaknwes, b. 6. byxoBues, H. H. Cotckun ; nog pea. H. A. NapdeHTbeBon. — 11-e 13a., crep.
— Mocksa : lNpoceeweHune, 2024. — 432 c. : un. — (Knaccunyecknin kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata
obpaweHuns: 21.10.2024). — Pexxum goctyna: no noanvcke

Paspgen 3.Tema 3.2.3aKOHbI NOCTOAHHOIO TOKa.

NabopartopHoe 3aHATME Ne3
M3y4yeHue nocnenoBaTenbHOro U NapannenbHOro coeanHeHusi NPOBOAHUKOB
(pe3uctopos).

Llenb: aKcrnepumeHTarnsHO NPOBEPUTL YTBEPXKAEHNE O TOM, YTO B 3MEKTPUYECKON Lieny,
cofepxallei ABa nocrneaoBaTenbHO COeAUHEHHbIX Pe3ncTopa ConpoTUBIEHNEM Ry, U R,
cnpasensiMBbl paBeHCTBA.

Ry 2= RitRy; Uy ;= Uy +tUy m

U R
U—1 = R—l , roe Uu U, - NnageHne HanpshkeHne Ha COOTBETCTBYHOLLMX COMNPOTUBIIEHUSIX.
2 2

NcxogHble gaHHbIe M MaTepuarnbl: UCTOYHMK 3NEKTPONUTaHNUS, pe3ncTop R, pe3nctop R,,
amnepMeTp, BONbTMETP, KoY, coeanHUTENbHbIE NPOBOAA.
CxeMa yCcTaHOBKM 41151 BbINONHEHUS paboTbl Noka3aHa Ha puc 1.

CogaeprkaHue 1 NopsiAoOK BbIMNOMHEHUS paboTbl:
MocnepoBaTenbHOe coeanHeHne
1. O3HakoMuTbCA ¢ Npubdopamu 1 obopyaoBaHNEM, 3anucaTb NX TEXHNYECKNE OaHHbIE.
2. Cobpatb anekTpuyeckyto uenb (puc 1).
3. Mameputb obuiee HanpskeHne U, n HanpshkeHne Ha yvacTtkax Uy, U,.

HokymeHnm ynpasnsemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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4. Nameputb cuny Toka |.
5. PesynbTaT uamepeHuin n Bbl4UCREHNI 3aHeCTM B Tabnuuy.

I, A U, B U,,B Uy, B Ry,OM | R,0M | Ry, OmM Uy R,

6. o nony4YeHHbIM AaHHBIM paccyYnTaTb CONPOTUBIIEHME PE3NCTOPOB -R;, R,, 0bLee
conpotuBnenue R.

MpoBepuTs:
U R

a) N §
Uz Rz

b) U1,2 = U1 + Uz

C)I=Il= 12

Puc (1)

7. \aMeHUTb CXeMy YCTaHOBKM Tak, YTOObI OHa NO3BOMsNa NU3MEPUTb HanpsiKeHne Ha BTOPOM U
nepBoM conpoTtueneHnn. Cxemy 3apucoBaTtb B TeTpaib

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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Puc (2) Puc (3)

8. Mameputb 0bLiee HanpskeHne Ha AByx conpoTusnenunsx U, Us,.

9. lNpoBepuTb BbINONHAETCA N paBeHcTBO U, ,= U+ U,

10. Belumcnutb conpotusrneHnsa Ry, R, n npoBepuTb crnpaBeMMBOCTb paBeHCTBA
Ri, =R; +R;

U
11.Bbl4MCIINTb OTHOLIEHUS] — =
U Ry

Ry

MapannenbHoe coenHeHne

1. O3HakoMuTbCA ¢ Npubopamu 1 06opyaoBaHMEM, 3anmcaTb NX TEXHUYECKNE OaHHbIE.
2. CobpaTb anekTpuyeckyto uenb (puc 1).

3. NamepuTtb obLuee HanpskeHne U, a Takke cuny Toka |.

4. PesynbTaTt namepeHun 1 BblYUCINEHNIN 3aHECTN B Tabnmuy.

U, |I,A|L,A [L,A [R,Om|1/R;,0m | R, OM|1/R,, |Ri50M|1/R,0mM | L/,
B Owm

JAS

5. HapucoBaTtb B TeTpaan cxemy aneKTpu4eckon Lenmu.
MpoBepuTb:

a) I,/I,=R,/R,

b) Uy ,=U,=U,
c) I=1+1,

Puc (1)

6. I3MeHNTb CXxeMy yCTaHOBKM Tak, YTOObI OHa NO3BONSNa U3MEPUTL CUIY TOKa HA BTOPOM U
nepBoOM conpoTuereHnn. Cxemy 3apucoBaTtb B TeTpaib.

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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Puc (2) Puc (3)
7.To OaHHbIM MNMpoBeAEHHbIX I/I3MepeHVIIZ BbIMUCITUTb BEJTUYUNHDbI COI'IpOTVIBJ'IGHVII7I
Ri Ry
MR, a
TakKxe

BenuunHbl 1/R; n 1/R,
8. Bbluncnutb cymmy 1/R; n 1/R, NpoBepuUThL CnpaBesiMBOCTb paBEHCTBA

BeiBOg no pabore.

KoHmporsbHbIe 80rpocsi:

1. Kakoe coeagnHeHune Ha3sbIBalOT nocregoBaTenbHbIM?

2. Kakoe coeanHeHne napannenbHoe?

3. Chopmynumpyinte 3akoH Oma ansa yyacTka uenw.

4. B yem npeumMyLlecTBa napannenbHoro coeamHeHnsa notpebutenen?
5. Kakon npnbop coeanHeH napannenbHo ¢ noTpebutenamm?

Jlumepamypa:

Msikuwes, I". A. dusuka. 10-n knacc. ba3oBbIn 1 yrnybneHHbIN ypoBHY : y4ebHuk / . A. Makuwes,
b. b. byxoBues, H. H. Cotckuin ; noa pea. H. A. MNMapdeHTteeBonn. — 11-e nsg., ctep. — Mockea :
MpoceeweHune, 2024. — 432 c. : nn. — (Knaccudeckun kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaweHns: 21.10.2024).

— Pexvm goctyna: no nognucke. (ctp.130-133).

Paspen 3. Tema 3.2.3aKkoHbl NOCTOAHHOrO TOKA.

NabopartopHoe 3aHATMe Ne 4
OnpepneneHune 3[C v BHYTPEHHEro ConpoTUBIIEHNA UCTOYHMKA TOKa.

Llenb: oBnageHne npuemom onpeaenenuns 30C 1 BHYTPEHHErO CONpPOTUBIEHUS
WMCTOYHMKA TOKa C MOMOLLbIO BONIbTMETPA 1 amnepMeTpa.

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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McxogHble gaHHble U MaTtepumarlibl: ICTOYHUK TOKa, aMnepmMeTp, BOJIbTMETP, PE3NUCTOP, KIHOY,
coeaunHunTernbHbIE NPOBOAA.

Kpatkaa aHHOTaums.

PaboTa BbINOMHAETCA C NOMOLLbIO

3KCnepuMeHTaribHOW YCTaHOBKU, cxemMa

KOoTopon nsobpaxeHa Ha pucyHke 1.

O C namepsroT ¢ NOMOLLLIO BONbTMETPa npu
pasoMKHYTOM Krtoye. B aTom cnyyae

conpoTmMBneHne BHewHen uenm R —» « (unn R » r), n Torga

U=e. (1)

Cnepyet 3aMeTUTb, YTO paBeHCTBO (1) BbiNonHAeTcA
TeM CTpoxe, YeM 6onblLue BHyTPEHHEE CONPOTMUBIIEHME
BONbTMETpA.

BHyTpeHHee conpoTMBrEeHMe NCTOYHNKA TOKa
onpeaenstT nocne Toro, kak C 6yaeT namepeHa.
3aMbIKaloT KN4 1 n3mepsaT HanpsbkeHne U Ha
peauctope n cuny Toka | B uenn. CornacHo 3akoHy Oma
AN NOMHOW Lenu, cogepxallen pe3anctop, MOXHO
yTBEpXaaTb, YTO

Co,1:|,ep>|<aH|/|e 1 NopAaoK BbIMNOJIHEHUA pa6OTbII

1. JokaxuTe cnpasennmeBocTb popmyrnbl (1).

2. BoiBegnte pacyeTHyto hopmyny (2) ana onpeneneHns BHyTPEHHEro CONPOTUBIIEHNS
NCTOYHMKA TOKa.

3. YkaxunTe, Kakne pmsmyeckne BennymHbl noanexaTt npsamMoMy N3MepeHunto Ans onpegeneHuns
OOC v BHYTpEeHHEro cornpoTUBIIEHNA NCTOYHMKA TOKa NPUEMOM, UCMONb3yeMbIM B JaHHON
paboTte. C NOMOLLbIO Kaknux N3MepUTENbHbIX NPUbdopoB ByayT npoBeaeHbl U3MEPEHUNA?
OnpepenvTte 1 3anuwmnTe rpaHyubl abCONTHBIX MOrpeLHOCTen 3TUX NpMOopPoB.

4. Onpegenute 1 3anunTe rpaHuubl abCONOTHBIX NOrpeLlHOCTEN oTcHeTa amnepmeTpa u
BONbTMETpA.

5. 3anuwunte popmynbl 4ns onpegeneHns rpaHnubl abConOTHBIX NOrPELLIHOCTEN U3MEPEHUS
dACwur.

6. MogroToBbTe Tabnuuy AN 3anMcy pesynbTaTtoB U3MEPEHUIN U BbIYUCTIEHW.

s, B As, B U,B AU, B I, A AlLA r, Om Ar,OMm

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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7. Cobepute akcnepumMeHTarnbHyt YCTaHOBKY N0 cxeme, n3obpaxxeHHon Ha pucyHke 10.

8. MNoaknto4nTe NCTOYHUK TOKA K 3N1EKTPOCETU M NPU Pa3OMKHYTOM Kntode namepbte 3C
NCTOYHMKA.

9. 3aMKHUTE KIoY, onpeaennTe 1 3aHecute B Tabnuvuy nokasaHus amnepmMeTpa u BofbTMeTpa.
10. BblumcnuTe rpaHnubl abContoTHLIX NOrpeLuHocTen namepenun €, U n .

11. Bbluncnurte 3HayeHme BHYTPEHHEro CoOnpoOTUBIEHNSA NCTOYHMKA TOKa T.

12. Bbluncnure 3HavdeHme rpaHuLbl abCcontoTHOM NOrpeLHoCTr Ar.

13. 3anuwute nony4yeHHble 3Ha4YeHna SOC 1 BHyTPEHHEro CoONpPoTUBIIEHUS C YY4ETOM rpaHuL, ux
abConOTHBIX NOrPeLUHOCTEMN:

Eper —E X AE  Tyer = £ Ar
BeiBOog no pabore.

KoHmporsibHble 80Mpochk:

1. MoyeMy BHyTpeHHee COMpOoTMBIIEHME BONIbTMETPA MOXET BINUSITb HA TOYHOCTb U3MEpPEHMS
3aC?

2. Kak nsmeHuTbcs nokasaHue BoNbTMETPa Npu 3aMKHYTOM KIloYe, eCcriv BHYTpeHHee
COMPOTUBIEHNE UCTOYHMKA YBENUYNTCA?

3. Kakum gomxHo 6biTb CONpoTUBIEHNE pe3nucTopa, YTobbl cuny Toka B Lienu He NpeBbiliana
BEPXHWUI Npeaen uaMepeHns amnepmeTpa?

Jlumepamypa:

Msikuwes, I". A. dusuka. 10-n knacc. ba3oBbin 1 yrnybneHHbIN ypoBHW : y4ebHuk / . A. Makuwes,
b. b. byxoBues, H. H. Cotckuin ; noa pea. H. A. MNMapdeHTteeBonn. — 11-e nsg., ctep. — Mockea :
MpoceeweHune, 2024. — 432 c. : nn. — (Knaccudeckun kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaweHns: 21.10.2024).

— Pexum poctyna: no noanucke. (ctp.304-308).

Pa3pen 3.Tema 3.4. MarHnTHOe none.

NabopartopHoe 3aHATME Ne 5
N3yyeHne aneKTPOMarHMTHOM UHAYKLUN.

LleJ'IbZ N3y4YnTb ABJl1eHne SJ'IeKTpOMaI'HVITHOVI MHOYKUUNNA.
McxogHble faHHble U mMaTtepuanbl: MUnMamMmnepmMeTp, NICTOYHUK NUTAaHNA, KaTyLUKN C

cepaeyHMKamu, MarHuTbl, BbIKMOYaTENb KHOMOYHbIN, COeAUHUTENbHbIE NPOBOAA, MarHUTHas
CTperka, Komnac, peocTar.

HokymeHnm ynpasnsemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx



KMPK BIrAP® ®I'60Y BO «KI'MY»
MO-35 02 11-00[.11.113

DU3NKA | C.15/22

KpaTKaFI aHHOoTauunsA

Cambiin BaXkHbI GhakT, KOTOPbIN yAanocb 0OHapYXuTb - 3TO TECHasi CBA3b MeXAY 3NEeKTPUYECKUM
N MarHUTHbIM nonem. MNMepBbIn War B OTKPbITUM HOBbIX CBOWCTB 3S1IEKTPOMArHUTHbIX
B3anmogencteumn caenan M. ®apagen B 1831r. ABneHne anekTpoMarHUTHOM MHAOYKUMU
3aknyaeTcsa B TOM, YTO B 3aMKHYTOM NPOBOASLLEM KOHTYpe BO3HUKAET TOK MPU U3MEHEHUN
yucna NIMHUA MarHUTHOM MHAOYKLUMU, MPOHN3bIBAOLLMX NOBEPXHOCTb, OFPAHUYEHHYO 3TUM
KOHTYpPOM.

CopepxaHue 1 NopsiAoK BbINOSTHEHNSA paboTbl

1. NpuctaBuTb CepaeYHMK K OOHOMY M3 MOSIOCOB NOSIOCOBOro MarHmMTa U BOBUHYTb BHYTPb
KaTyLKn, Habngas ogHOBPEMEHHO 3a CTpesikon MunnnamnepmeTpa (MoXHO 6e3 cepaedHuka).
2. MNoBTOpUTbL HabnNaeHWe, BblABUras MarHUT 13 KaTyLLKW, a TaKkKe MEHsIS Noca MarHmTa.

3. 3admkcmpoBaTh CxemMy onbiTa U NPOBEPUTL BbINOMHEHWE NpasBusia JleHua B KakgoMm criyvae.
4. PacnonoxuTb BTOPYH KaTyLLKy psSAoM C NepBON Tak YTOObl OHKM coBnaganu.

5. BctaBuTb B 06€ KaTyLIKM Xenes3Hble CepaeYHUKU, U NPUCOEMHUTL BTOPYIO KaTyLUKY Yepes
BbIKIHO4aTENb K UICTOYHWUKY NUTaHUS.

6. 3amMblkas U pa3mblkasi KoY, HabnaaTe OTKNOHEHWE CTPENKN MunnnaMmnepmeTpa.

7. 3apucoBaTb CXeMy OnbITa 1 NPOBEPUTL BbINOMHEHME Npasuna JleHua.

BeiBoabl no paboTe.

KoHmMporibHbIe 80MpoOChl:

1. KTO OTKpbIN ABNEHME 3NEKTPOMArHUTHOM MHAYKLUMN?

2. CdopmynnpoBaTth 3aKOH 3N1EKTPOMArHUTHON UHOYKLNN.

3. Ncnonb3ys npasuno JleHua, ykasaTb HanpaBfieHME TOKa B 3aMKHYTOM KOHType (CM.puc).
4. MarHuTHbIM NOTOK. EANMHMUA MarHUTHOro noToka?

Jlumepamypa:
C.B.CtenaHos. JlabopaTtopHble paboTbl 10-11 knacc (cTp.26-27).

Paspgen 5. Tema 5.1. FleomeTpuyeckas ontuka.

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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Na6opartopHoe 3aHATME Ne 6
OnpepeneHne nokasarens NperioMieHNA cTeKkna
Llenb: onpegennTb Nokasartenb NpenomMineHuns ctekna.

NcxogHble gaHHble n maTtepuansl: CTeKNAHHas nnacTMHa ¢ AByMsi napannenbHbIMU rPaHaMu,
OynaBku C NNacTUKOBOW rofoBKOW(3LWT), TPAHCNOPTUP, NOABEMHbIN CTOMNMK, Tabnvua
TPUrOHOMETPUYECKNX PYHKLINN.

KpaTKaFI aHHOoTauunsA

CaeT npu nepexoae 13 ogHON cpeapbl B APYryl0 MEHSIET CBOE HanpaBrieHue, T.e. NPenoMnseTcs.
MpenomMneHne o6bACHAETCA TEM, YTO CKOPOCTb pacnpocTpaHeHusl cBeTa npu nepexoae 13
OJHOW cpenbl B APYrylo U3MEHSIeTCS U NOAYUHSAETCS crneayoLwmnM 3aKoHaM:

1. Magarowmm nyd nexart B OQHOW NIIOCKOCTU C NepneHauKynapom, NpoBeAEHHbIM Yepes TOUKY
nageHus kK pasgeny aByx cpea.

2.0OTHOLLEHMNE CMHYCa Yrna NageHnsa n cMHyca yrna npenomMnenuns - BenmMynHa noctosaHHasa ans
AaHHbIX ABYX Cpeq U HasblBaeTcs KoaduumnMeHToM npenomMmneHnsa (n), BTopown cpeabl
OTHOCUTESIbHO NepPBOW:

n = sina/sing.

Co,qep>KaH|/|e 1 NopAaoK BbIMOJIHEHNA pa6OTbI

1. O3HakoMuTbCA € Npubdopamu 1 0b6opyaoBaHNEM.

2. Ha nogbeMHbIN CTONMK NONOXUTb Pa3BepHYTYHO TeTpaab Ans nabopaTtopHbix paboT. Ha nuct
TeTpaau nnawMs NoMnoXUTb CTEKMNAHHYIO NAACTUHY N KapaHgawoM 06BeCTM €€ KOHTYpbI.

3. C gpyron CTOpOHbI CTekNa, NOMOXUTb Kak MOXHO Aanblue Apyr oT apyra, Ase OynasBku Tak,
4YTObObI NpPsIMasi NpoxogsaLwas Yepes HUX He Bbina nepneHanKynspHa OAHON 13 napannenbHbIX
rpaHen NnacTuHbI.

4. TpeTbto OynaBky pacnofioXnTb MO rpaHu C PYron CTOPOHbLI CTeKNa M BKOSOT €€ Tak, YToObI
CMOTpPSA BAOMb BCex BynaBoK B CTEKIO BUAETb UX PACNONIOXKEHHLIMU HA O4HON NPSMON.

5. Ctekno n 6ynaBku, CHATb U MeCTa HaKooB OTMETUTb Toukamu 1,2,3. Yepes Toukn 1,2 n 3
NpOBECTU NpsIMble 4O NepeceyeHnst C KOHTypaMu cTekna. Yepes TouKy 2 npoBecTu
nepneHaukynsap K rpaHuue AB gByx cpef Bo3gyx-CTeKo.

6. OTMETUTb yron nageHust a n yron npenomMneHns  TpaHCnopTUPOM, U3MEPUTL 3TW Yrilbl U MO
Tabnuue 3Ha4yeHu CUHYCOB onpeaennTb CUHYCbI 3TUX YITO0B.

BapuaHT 2

MNMokasaTenb NpenomMneHns cTekna OTHOCUTENBHO BO3ayxa onpeaensercd no opmyne:
n=sina/sinf
roe a - yronb NageHus

ny4yKa CBe€Ta Ha rpaHb
nnacTtnHbl N3 BO3ayXa B

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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CTEKNO;
B - yron npenomMreHunsi CBeTOBOrO Myyka B CTeKne.

[na onpegeneHnsa OTHOLWEHWUS, CTOALLEro B NMpaBor YacTu hopMyribl, NOCTYNaoT cnegyowmm
o6pasom. [Nepen TemM kak HanpaBUTb Ha NIACTMHY CBETOBOM NYYOK, €€ pacnonaratT Ha fnucTe
MUNNIMMETPOBON Bymaru (unu nucte Gymarun B KNeTky) Tak, YTobbl ogHa U3 e€ napannenbHbIX
rpaHen coBnana c npeaBapuTenbHO, OTMEYEHHOM NHMEN Ha Bymare. 3Ta NMHUS YKaxeT
rpaHuly pasgena cpef: Bo3ayX - CTeKSo. TOHKO OYMHEHHBIM KapaH4alloM NPOBOAAT NNHUIO,
BOONb BTOPOW NapannenbHon rpaHn. 3ta NuHus n3obpakaeT rpaHuuy pasgena cpepg CTekno -
BO34yX.

[Mocne aToro, He cMeLlasi NNacTuUHbl, Ha €€ NepBY NapannesibHy rpaHb HanpPaBnalT Y3KUNA
CBETOBOW My4OK Noj KakuM-nnbo yrnom K rpaHn. Boonb nagatoLwlero Ha NnacTuHy W, BbllleaLwero
N3 HE€ CBETOBbIX MyYKOB KapaHAallOM CTaBsAT TOYKK. 1,2,3 1

4. [Nocrne 3Toro f1amnoYky BbIKIIOYaOT, NNAcTUHY CHAMAKT U C NOMOLLbIO NIMHENKN
npoYepYnBaloT BXOOALWMNMN, BIXOOALWNA U NepenoMnEHHbIN nyyun. Yepes Touky B rpaHuubl
pasfgena cpef, BO34yX - CTEKNO, NPOBOAAT NepneHANKYNAP K rpaHuue, oTMeYatoT yriv nageHus a
n npenomnexns B. [Janee ¢ NOMOLLbIO LMPKYNs MPOBOAAT OKPY>KHOCTb C LLEHTPOM B Touke B n
CTPOSAT NpAMoyrosnbHble TpeyronbHkn ABE v

CBD

Tak kak sina=AE/AB, sin f = CD/BC n AB=BC, 10 popmyna ansa onpegeneHuns

nokasaTtesnisi NpefnioMneHns cTekna nmeeT Bug

n=AE/DC

OnuHy oTpeskoB AE n DC nsmepsioT no munnmmeTposon dymare.

BeiBoabl no paboTe.

KoHmporsibHbIe 80rpocsi:

1. YTto HasbiBaloT npernomMmneHnem ceeta. OTpaxxeHnem ceeta?

2. OT Yyero 3aBMCUT NokasaTersb NpenomMneHnsa?

3. Kak nsmeHsietcs nokasaternb NPesioMeHns nNpu nepexone ceeta n3 MeHee nnoTHOM

cpenbl B 6onee NnoTHyto.

4. B kakoun cpege CKopoCTb cBeTa Hanbosnbwan?

5. MNpwn Kaknx ycrioBUAX MOXET HacTynaTtb NOSIHOE OTpaxeHune?

Jlumepamypa:

Msakuwes, I". A. Pnsuka. 10-1 knacc. basoBbin 1 yrnybGneHHbIN YPoBHM : y4ebHUK / . A. Makuwes,
b. b. byxosues, H. H. Cotckuin ; noa pea. H. A. MapdeHTteeBonn. — 11-e nsg., ctep. — Mocksa :
MpoceeleHune, 2024. — 432 c. : n. — (Knaccuveckum kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaiieHus: 21.10.2024).
— Pexum goctyna: no nognucke. (ctp.162).
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C.B.CtenaHos. JlabopaTopHble paboTbl 10-11 knacc (ctp.38-40).

Tema 5.2 BonHoBble cBOMUCTBa cBeTa

Na6opartopHoe 3aHATME Ne 7

OnpepeneHne ANVHbLI CBETOBOW BOJIHbI NPYU NOMOLWM AN PAKLMOHHON peLleTKU

LleJ'IbZ n3y4yeHune ABrneHnA Ll,l/ld)paKLl,MVI cBeTa N UCnosib3oBaHME 3TOINo ABleHNA OJ1A
onpepeneHna annHbl CBETOBOW BOJSIHbI B pa3nn4yHbIX 4aCcTAaX BUOUMOIO CrnekKkTpa.

Mpunbopbl 1 MaTepunansl: AnpakLuMoHHasa peLléTka; Nockas LWKana co Wenbko 1 namna
HakanMBaHUs C MaTOBbIM 3KPAHOM, YKPENSIEHHbIE HAa OMTUYECKOM CKaMbe; MUIITMMETPOBast
NHenKa.

1. TEOPUA METOOA

[Oundpakumen BONH Ha3biBaeTcs ormbaHne BonHamMmu npensatcTeuin. Mog npenaTcTemMsaMmn
NMOHMMAIOTCA pasfNYHble HEO4HOPOLHOCTU, KOTOPbIE BOSHbI, B YACTHOCTU, CBETOBbIE, MOTYT
ornbaTtb, OTKMOHSSACH OT NPSAMOSIMHENHOIO pacrnpoCcTpaHeHus 1 3axoas B obnacTb
reomeTpuyeckon TeHn. [indpakumna HabngaeTcs Takke, Koraa BOSHbI NPOXOAAT Yepes
oTBepcTUs, ormbas ux kpas. Aundpakums 3aMeTHO BblpaXKeHa, ecnu pasMmepbl NpenaTcTBUN Unu
OTBEPCTUI NOpsiAKa ANWHbI BOSTHbI, @ Takke Ha BOMbLUMX PACCTOSHUAX OT HUX MO CPaBHEHUIO C UX
pasmepamu.

[undpakums ceeta HaxoaUT NpakTU4eckoe NpUMeHeHne B AUPpakUMOHHbIX peLleTKax.
AndpakuyMOHHOM PELLETKOM Ha3bIBaKOT BCAKYIO NEPUOANYECKYIO CTPYKTYPY, BIIMSIIOLLYIO Ha
pacnpocTpaHeHne BOSIH TOW Unu nHown npupogel. MNpoctenwasn ontnyeckas andpakunmoHHas
pelwéTka npeacraBndeT cobon pag oAMHAKOBbIX NapasnnefibHbIX O4eHb Y3KUX Lenen,
pasgenéHHbIX 04MHaKOBbIMU HENpo3pavHbiMy noniocamun. Kpome Takux npo3payvHbiX peLléTok
CYLLECTBYIOT TaKKe oTpaxaTesfibHble AUdPaKLMOHHbIE PELLETKM, B KOTOPLIX CBET OTpaXKaeTcs OT
napannenbHbIX HepoBHOCTEN. [po3payHble AndpakuMOHHbIE PELLETKM OObIMHO NPEACTaBNAT
coBON CTEKNAHHYIO NAACTUHKY, HA KOTOPOW aniMa3oM C NOMOLLLIO crneunanbHON AeNUTenbHON
MaLUMHbI NPOYEPYEHbI MOMOCHI (LUTPUXKN). ITU LUTPUXU ABAAIOTCA NOYTU NOMHOCTBIO
Henpo3payHbIMU MPOMEXYTKaMN MeXAY HENOBPEXKAEHHBIMU YACTSAMU CTEKMSAHHOM NNACTUHKN —
wenamu. Ymucno WTpuxoB, NPUXOASALNXCA Ha eANHULY OJMHbI, YKa3blBaeTCs Ha peLuéTke.
Meprnogom (MOCTOSAHHOW) peLETKM d Ha3biBaeTCs CyMMapHas LUMPUHA OAHOMO HENPO3pPayHoOro
LTpUXa Noc WMpUHa OgHOM NPO3paYvyHON Wenun, Kak nokasaHo Ha puc. 1, rae nogpasymeBaeTcs,
YTO LUTPUXM M NONOCHI PACNOSIOXEHbI NEPNEHANKYNSPHO MNOCKOCTU PUCYHKA.
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it

Puc. 1. lNMpoxoxaeHne ceeTa Yyepes3 ANPaKkLUMOHHYIO peLleTKy

OP: J1 — cobupatowias nuH3a, 3 — akpaH ona HabnogeHnsa o pakumMoHHON KapTuHbl, M — Touka
cBefeHMsA napannenbHbIX NyYyen

Ecnu nagatowmin Ha peLlléTky CBeT COAEPXXUT BOSHbI Pa3fnyHbIX OSIUH 1A, 2, 3, ..., TO MO
dopmyrne (2) MOXXHO nogcyMTaTh AN KaXKaon komomHaumm k , ans kotopbix 6yayT HabnogaTbes
rfaBHble MaKCUMYMbl MIHTEHCUBHOCTM CBETA.( CBOW 3HAYEHUS yrna gudpakumm An

Mpu k =0, T. e. B HanNpaBreHun, CTPOro NepneHanKynApHOM MIOCKOCTU PELLETKM,
YCUINMBAKOTCS BOSHbI BCEX ANUH. OTO TaK Ha3biBaeMbl CNEKTP HyreBoro nopsigka. [iga 3Haka,
+k 0 COOTBETCTBYIOT ABYM CUCTEMaM ANDPaAKLUNOHHbBIX CNEKTPOB, PACMONOXEHHbIX CUMMETPUYHO
Mo OTHOLLEHUIO K CMEKTPY HYNIEBOro Nnopsiaka, cnesa v cnpasa oT Hero. [pu k = 1 cnekTp HocuT
Ha3BaHWe crnekTpa nepBoro nopsiaka, Nnpy k=2 nosiy4aeTcsa CnekTp BTOPOro nopsigka v T. Aa.

Ha TéMHOM pOHE MOXHO BUAETb CUCTEMY OTAENbHbLIX APKUX NIMHWIA OOHOTO LBEeTa, U3
KOTOpPbIX KaXxgas COOTBETCTBYET CBOEMY 3Ha4YeHuto A KapTuHa, BO3HMKawLas Ha aKpaHe B

cny4yae MOHOXpOMaTUYEeCKOro cBeTa, T. €. CBeTa, XapakTepusyemMmoro ogHon onpegenéHHom
OJTMHOW BOJHBbI.

k=-2 k=-1k=0 k=1 k

2

L i 0

-2 k=-1k=0 k=1 k=2

k

Puc. 2. Bua kapTuHbl, nony4aemMon ¢ NOMOLLbI ANdpaKLMOHHON PELLETKM:
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a) crnyyYam MOHOXpoMaTU4eckoro ceeta, 6) cnyyan 6enoro ceeta HabngaeTca HyneBow
MaKCMMyM, SBNSIOWNACA LEHTPOM OMIDPAKLMOHHON KapTUHbI.

Mpn k =1 no obe CTOPOHbI OT HYNEeBOro Makcumyma OyayT MakCMMyMbl MEepPBOro
nopsigka: Mpu k=2 - MakCMMyMbl BTOPOro nopsiaka u Tak garee.

CnocobHoCTb AMdpaKkUMOHHON PeLLETKN pa3naraTb CBET B CMEKTP UCMOMNb3YHT Ha NPaKTUKM
ANs NonyYeHns U UCCrefoBaHUs CNeKTPOB.

Llenbto gaHHon nabopaTopHoi paboTbl ABNsieTCS onpeaenexHe AnnHbl CBETOBbIX BOJIH B

pasnu4yHbix 06nacTax cnekTpa npy NOMOoLLM A pakUMOHHON peLlETKN. Cxema yCTaHOBKN
nokasaHa Ha pvc. 3.

Puc. 3. Cxema nabopaTtopHOM yCTaHOBKU

a¥=i
X , OTKyAa
L
k-x _

Mopsgok BbINOSTHEHUS
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1. YcTtaHoBUTE, KaK NoKasaHo Ha puc. 3, LwKany ¢ oTBepctuemM A Ha OauH KOHeL, ONTUYECKOM
ckaMbW BO6NIM3KM OT Namnbl HakanMBaHusa S, a AMPaKLNOHHYIO PELIETKY — Ha APYron €€ KOoHel,
Bkrtounte namny, nepen KOTOpoOU HAaXOANTCA MaTOBbIN SKPaH.

2. NepeaBurasa peLleTky nNo ckambe, AobenTech, YTOObI KpacHasa rpaHuLa NPaBoro cnekTpa
nepsoro nopsaka (k = 1) coenana ¢ kKakmm-nubo uenbiM geneHnem Ha wkane LUk.

3. Vicnonb3ysa nuHernky, namepbTe paccTositHUe X And 3TOro criyyas.

4. MNpopenanTte Te Xe onepauun ons proneToBomn rpaHunLbl NpaBoro cnekTpa nepBoro
nopsiaka u ans cepeaunHbl 3eN€HOro yyacTka, pacnosioXXeHHOro B CpeHen YyacTu cnekTpa (B
AanbHenwem aTta cepeguHa dyaet ans KpaTKoCTM HasblBaTbCs 3€NEHON NIMHNEN).

5. AHanorn4Hble n3mMepeHns npogenanTte a4ns nNeBoro cnekrpa nepsoro nopsaka (k 1).

Yytute, 4To ANSA NeBbiX CNekTpoB Ntoboro nopsigka k < 0 1 UM COOTBETCTBYIOT OTpULaTENbHbIE
3HaYeHusy.

6. Te xe camble onepauuu npogenanTte Ana KpacHoOW 1 (ononeToBoun rpaHunL 1 Ana 3eneHon
NIMHUM CNEKTPOB BTOPOro nopsiaka.

7. PesynbTaT U3aMepeHun n Bbl4UCIEHUI 3aHeCTu B Tabnuuy

CnekTp namnbl Y A
k | x,cm | y,cm Ni, HM < )' XA;=<1QK—;HM < X
HaKalnBaHUA HM , "M
1 30 2 667 49
KpacHas
1- | 27 2 741 716 25 25
rpaHuua
2 | 275 4 741 25
1 43 2 465 17
duroneTosas 1- | 42 2 476 6
483 15
rpaHuua 2 | 39 4 513 30
2- | 42 4 476 6
1 39 2 513 40
3enéHas
1- | 36 2 556 553 3 20
JIMHUA
2 34 4 588 35
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2— 36 4 556 3

KoHmporibHble 80rpochl:

1. B 4ém cocTouT saBneHne audpakumm n korga gudpakums Hambonee 3ameTHO BbipaXxkeHa?
2. Y10 Takoe andppakumoHHas peLluéTtka u ans 4ero nogobHble peLETKM UCNOSMb3YTCA?

3. Yto 0bbIvHO NpeacTaBnsieT cobor npo3payvyHas AndpakunoHHas peLéTka?

4. KakoBO HasHa4eHue NUH3bI, UCMOMNb3yeMon BMeCTe C ANPPaKLMOHHON peLllEéTKON? YUTo CnyxuT
NNH30M B AaHHou paboTte?

5. Noyemy npu oceeLLeHnn 6enbIM CBETOM B LIEHTPArbHOW YacTy ANPaKLMOHHOM KapTUHbI
BO3HMKaeT benas nonoca?
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