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BBepeHue

Pabouen nporpammon gncumnnivHbl NpeaycMoTPeHO npoBeaeHne 7 nabopaTopHbIX 3aHATUN

Llenbto npoBegeHMss nabopaTopHbIX 3aHATUN ABNSAETCA 3aKpenneHue TeopeTUYECKUX
3HaHUN N NpnobpeTeHne HeoBXOAMMbIX NMPAKTUYECKMX HABLIKOB M YMEHWU MO OTAENbHbIM TEeMaM
Kypca. Hapsgy ¢ dopmuMpoBaHMEM YMEHUA N HaBLIKOB B MpoLECcce MNpakTUYeCKNX 3aHATUN,
obobuatoTcs, BolpabaTbiBaeTCca CNOCOBHOCTb N YMEHUE UCMNOSb30BaTh TEOPETUYECKME 3HAHUS HA
npakTuKe, pa3BMBalOTCA UHTENNEKTyarnbHbIE YMEHUS.

OnpepeneHHass 4YacTb Y4ebHOro BpPEMEHM NPOrpamMHOro Kypca U3NKM B CpepHuX
npodpeccuoHanbHbiX  Y4ebHbIX  3aBefeHUAX OTBOAMTCH  SKCMEePUMEHTY,  BbINOSIHAEMOMY
obyvarowmmmca B Buae nabopaTopHbIX 3aHATUN.

BbinonHeHne nabopaTopHbIX 3aHATUI CNOCOOCTBYET:

1. [nyBokomy 1 0CO3HaHHOMY YCBOEHUIO MaTepuana.

2. [NpnobpeteHutio obyyarWMMUCA NPAKTUYECKUX YMEHMMA U HaBblkOB paboTbl C
nabopaTtopHbiM 060pygOBaHNEM.

3. PopMMpPOBaHUIO YMEHMWI NPUMEHSATbL NOMYYEHHbIE 3HAHWSI HA NPaKTUKe.

4. BblpaboTke npodeccuoHanbHO 3HAYMMbIX KayecTB, KaK CaMOCTOSITENbHOCTb,
OTBETCTBEHHOCTb, TBOpYECKas UHULMATUBA.

5. Passutuio nHTepeca K pusmke.

B pesynbTaTe BbINONMHEHUs1 NabopaTopHbIX 3aHATUA Yy obydarowmxcs opMUpyroTCs
3NEeMEHTbI CeayLmnX o06LWNX KOMNETEHLMIA:

OK 01. BbibupaTtbe cnocobbl pelwweHus 3agady nNpodecCMOoHanbHON  OeATENbHOCTY,

NMPUMEHUTENbHO K Pa3JIM4HbIM KOHTEKCTaM;

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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OK 02. Ncnonb3oBaTb COBpPEMEHHblE CpeacTBa MNOMCKa, aHanu3a W UHTepnpeTaumm
MHOpMaUUM U MHMOPMALIMOHHbIE TEXHOMOMMU AN BbINOMHEHUS 3aJay NpogeCcCUoHanbHON
AesTenbHOCTH.

OK 03. lNnaHupoBaTb M peanu3oBbiBaTb COOCTBEHHOE MPOdECCMOHANbLHOE U NMUYHOCTHOE
passuTue, nNpeanpuHUMaTeNnbCKyo OesATeNnbHOCTb B NpodeccuoHansHon cdepe, Mcnonb3oBaTb
3HaHWs Mo NPaBoOBOM M (PMHAHCOBOW rPaMOTHOCTM B PasfnnyYHbIX XKU3HEHHbIX CUTYaLUsX.

OK 04. 3dhhekTBHO B3aMmogencTBoBaTh U paboTaTb B KONNEKTUBE N KOMaHAEe

OK 05. OcyuiecTtBnATb YCTHYIO U MUCbMEHHYK KOMMYHUKALUUIO HA rOCYy4apCTBEHHOM S3blKe
Poccunckon ®egepaumm ¢ y4eTom ocobeHHOCTEN CoOLUManbHOro N KyfibTYPHOrO KOHTEKCTA.

OK 07 CopencrBoBaTb COXPaHEHUIO  OKpYXalolen cpeabl, pecypcocbepexeHuto,
NPUMEHSATb 3HaHUSA 06 N3MEHEHUN KNMMaTa, NPUHUMNbI BepeXxnmMBoro NPon3BoacTBa, aPPEKTUBHO
AENCTBOBATb B Ype3BblYaMHbIX CUTYaLMAX.

Mpn noaroToBKe K BbINOMHEHMIO paboThbl cneayeT:

1. TloBTOpUTb TEOPETUYECKUI MaTepuan no COOTBETCTBYOLEMY Naparpady y4ebHuka.

2. O3HaKOMUTLCS C U3MEPUTESbHBbIMU NPMBopaMM 1 NX XapaKTEPUCTUKAMW.

3. [lo BO3MOXHOCTM 3apaHee NoAroTOBUTbL Tabnuuy Ans 3anucn pesynbTaTos.

4. CpenaTb NMMCbMEHHbIN OTYET MO BbINOMHEHHOW paboTe.

Mepe4vyeHb NabopaToOpHbLIX 3aHATUMN

Ne Kon-
nn HanmeHoBaHMe NnabopaTOpPHOro 3aHATUA BO
YyacosB
1 M3yyeHne ogHOro U3 n3onpoLeccos 2
2 OnpegeneHve BNaXXxHOCTN BO3ayxa 2
3 M3yyeHne 3akoHOB nocrenoBaTesibHOro 1 napannesibHoro CoeguHEHUN 2
NPOBOAHNKOB.
4 N3mepenne 3 C 1 BHYTPEHHErO CONPOTUBNEHNSA NCTOYHMKA TOKa 2
5 N3yyeHune aBneHnsa anekTpoMarHuTHOM MHAOYKUUK 2
6 OnpegeneHne nokasarens NpenoMIieHnst CTekna 2
7 OnpepneneHne AnnHbI CBETOBOW BOSIHbI C MOMOLLbIO AndpaKkLMOHHON 2
peLLeTKu.
Ntoro 14

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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Paspen 2.Tema 2.1. OCHOBbI MONEKYNAPHO-KNHETUYECKON Teopun. TennoBoe ABMXKEHUE
MoneKyn.

Na6opartopHoe 3aHATME Nel
N3yyeHune ogHoro us nsonpoueccos

Llenb: nayuntb 3akoH bonnga-MapuoTTa.
McxogHble gaHHble U maTepuansl: CUnbdOH, MeTann4yecknin MaHomeTp.

KpaTKaFI aHHOTauunA:

A

.
|
|

=

JKcnepvMeHTanbHas ycTaHoBKa 4551 NpoBepkM 3akoHa bonnsa-MapuoTTa nokasaHa Ha pUCYHKe.
OHa cocTonT 13 curnboHa, No3BoONALWEro U3MeHATbL 06beM rasa (Bosagyxa), U MeTannm4eckoro
mMaHomeTpa. CHavana oTKpbIBaloT 06a KpaHa MaHOMETpa U C MOMOLLLIO BUHTa CUbdoHa
pacTArMBaloT UM CKUMAKOT UMNNHAP Tak, 4Tobbl 06bem Bo3agyxa B HEM Obin paBeH 7,5y.e.3aTem
3aKpbIBalOT NpaBbll KpaH MaHOMeETpa M NPUCTYNaKT K NPOBEpKe 3aKoHa

Bonna-MapuoTTa, KoTOpbIN UMeeT crnefyoLyo OPMYNMPOBKY: ANA ra3a JaHHOW MacChl
npovssefeHne JaBreHns ra3a Ha ero oobemM NoCTOsIHHO, ecnn TeMnepartypa rasa He
nameHsietca: PV=const . Heckonbko pa3 megneHHo nameHsitoT ob6bem Bo3agyxa B npmubope n
HabnogaeT 3a nokasaHMSAMW MaHOMeTpa, NpPU NOCTOSAHHON TeMnepaType.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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Pe3ynbTaTbl M3aMepeHui 3anncaHbl B Tabnuue rge o6bemM BbipaXkeH B YCNOBHbIX
eanHuUax, a faeneHue - B atMmocdepax (1 atm = 1 kr/cm? = Ma).

Co,u,ep>|<aH|/|e 1 nNopAaoK BbIMOJIHEHUA pa6OTbI
1. O3HaKOMUTLCS C o6opy,qosaH|/|eM, 3alfncaTtb X TEXHNYECKNE OaHHbIE.

2. Nameputb 06beM, aaBneHune. PesynbTaTbl 3aHECTU B Tabnuuy.
3. o nony4yeHHbIM JaHHLIM paccunTaTtb - PV.

O61bém V rasa [aenenune P [MpounsseaeHne gaBneHust Ha O6BLEM:
PV=const
7,5 1
6,5 1,15
6,0 1,25
8,0 0,94
9,0 0,83

4. CpenaTb BbIBOA O 3aBUCMMOCTU AaBfieHUs1 JaHHOW Macchbl ra3a oT ero obbema npu
NOCTOSAHHOM TemMnepaType.
5. MocTponTb rpadmK 3TON 3aBUCUMOCTMW.

BbiBOALI NO paborTe.

KoHTponbHbIe BONPOCHI:

1. Yt0 HasbiBaoT nsonpoueccom? Chopmynmpymnte razoBble 3aKOHbI.
2. 3apucynte rpacdumkm n3onpoLeccos?

3. BanuwwuTe | 3aKOH TEpMOAMHAMUKM AN Pa3fMYHbIX N30NPOLLECCOB?
Kakon npouecc HasbiBatloT agnabatHeiM? MNpuBecTn npumepsl

Jlumepamypa:

Msakuwes, I'. A. Pnsnka. 10-1 knacc. basoBbin 1 yrnybneHHbIM YpoBHY : y4ebHuk / . A. Mskuwes,
b. b. byxoBues, H. H. Cotckuin ; noa pea. H. A. MNMapdeHTeeBonn. — 11-e nsg., ctep. — Mockea :
MpoceeleHune, 2024. — 432 c. : un. — (Knaccudeckni kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaweHns: 21.10.2024).

— Pexwum goctyna: no nognucke. (ctp.189-191).

Pasgen 2. Tema 2.2 ArperaTHble COCTOSIHUA BellecTBa

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx



KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-35 02 09-O0[.11.113

DU3NKA | C.7/22

Na6opartopHoe 3aHATME Ne 2
OnpegeneHve BNaXxHOCTU Bo3ayxXa
Llenb: Onpenenutb OTHOCUTESNBbHYHO BAAXXHOCTb BO3a4yXa B kabmHeTe.

WNcxopHble gaHHble M maTepuansi:
TepMoMeTp AEMOHCTPALMOHHbBIN, TEpMOMETP NabopaTopHbIiA, CTakaH ¢ BOAOW KOMHaTHOM
TemrnepaTtypbl ,KyCOK Mapnu, ncuxoMmeTpuyeckas Tabnuua.

Kpatkaa aHHOTauus.

1. Boga 3aHumaeTt okoso 70,8% noBepxHOCTM 3eMHOro wapa. YKveble opraHusmMbl cogepxaT oT
50 po 99,7% Boabl. OBpasHO roBOps XuUBble OpraHn3Mbl - 3TO oayLLeBnéHHasa Boaa. B
aTtmocdepe HaxoamTcsa okono 13-15 Teic. Ky6. KM BOAbI B BUAE Kanenb, KPUCTaNoB CHera u
BoAsHoro napa. B cpeaHem B atMocdepe 1.24x 101°kr BogaHoro napa. M xoTa ero gonto
coctaBnsieT MeHbLe 1 % oT obLen maccbl aTMocdepbl, ero BANAHWE Ha norogy, knumat 3emnu,
CaMOYYBCTBME NIOAEN OYEHDb BESMUKO.

[(MaBHbIN NCTOYHUK BOASIHOMO Napa B aTMocdepe - ucnapeHne Boabl C NOBEPXHOCTU OKEAHOB,
MOpEen BOAOEMOB, BfaXHOW No4Bbl, pacteHmi. C BOASHbBIX MPOCTOPOB M CyLUKX 3a rog ucnapsietcs
cebile 500 000 kmM3BoAbI, T.€. KONUYECTBO BOAbI, MOYTU PaBHOE KONMUYECTBY BOAbl B YEpHOM
Mope.

B aTmMocdepe noa BNUAHMEM pasfiMyHbIX NPOLIECCOB BOAAHOW Nap KOHOEHCUPYEeTCA.

Mpn aTom obpasytoTcs obnaka, TymaH, ocagku, poca. Npn KoHOeHcauun Bnaru BblaensaeTcs
KONMYeCTBO TENMOThl, paBHOE KONNYECTBY TENMOThI, 3aTpavYeHHOMY Ha UCnapeHue.

OTOT NpoLecc NPMBOAUT K CMSITYEHUIO

KNUMaTU4eCKNX yCrioBUim B XOSNTOAHbBIX panoHax.

2. Bo3gyx MoxeT BbITb CyXOi 1 BNaXHbI B 3aBUCMMOCTU OT KOSMYECTBA NapOB, HaXoAsLWMNXCS
npu AaHHOW TemnepaType B aTMocdepe.
AGcontoTHas BraXKHOCTb P NMoKa3bliBaeT CKOSIbKO rpaMMOB BOASIHOTO Napa COAEPXKUTCS B BO3AyXe

06bEMOM 1 M3 NpK AaHHbIX YCMNOBUAX, T.€. NNOTHOCTL BOAAHOMO napa, M3amMepsemMoro B %

[ns cy>xaeHnsa o cTeneHn BNaXXHOCTU BaXXHO 3HATb, G1IM30K nnu ganék BoasHon nap,
HaxoASALMNCA B BO3ayXe, OT COCTOSIHUS HacbIWeHUs. [1ng aToro BBOAAT NOHATHE
OTHOCUTESNIbHON BNAXXHOCTW.

OTHOCUTENBHOM BAAXHOCTLIO BO3yXa ¢ Ha3blBalOT OTHOLLIEHME abCOMOTHON BNAXXHOCTU
BO34yXa p K NIIOTHOCTU p, HACbILWEHHOIO BOAAHOMO napa npu Tom e temnepaTtype.
Bblpa)kaeTcsl B NpoLeHTax.

OTHOCUTENBHYIO BNAXXHOCTb MOXHO onpeaenutb no gopmyrne.

o =2 x100% (1)
Po

3. Ecnu BnaxHbIn BO3OYyX OXnaxaaTtb, TO MPU HEKOTOPOW TemMnepaTtype nap, HaxogsLwuncs B
BO3yxe MOXHO LOBECTU [0 HacblweHus. MNpn ganbHenwem oxnaxaeHnn BogsaHoOW nap

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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HauMHaeT KOHAEeHCUPOBAaTLCS B BUAE POChI.
MosiBnsieTca TymaH, BbiNagaeT poca.

TemnepaTypy, Npu KOTOPOK Nap, HaXoASLWNIACS B BO3AyXe, CTAHOBUTCS HACbILWEHHbI B NpoLiecce
oxnaxaeHusl, Ha3blBalT TOYKON POChI.

Mo ToYke pochl C MOMOLLLIO crieuunarnbHbiX Tabnmy MoOXHO onpeaennTb abConoTHYO BNaXXHOCTb
p. Mo 3agaHon TeMnepaType BO3ayxa MOXHO ONpeaenuTb C MOMOLLbIO 3TUX e Tabnuy,
NNOTHOCTb HaCbILWEHHOro napa p,, a 3atem no gopmyrne (1) onpeaensitoT OTHOCUTENbHYHO
BMNa)HOCTb BO3ayXxa.

4. 3HayeHne BNaXKHOCTM BO3yXa.

OT BNaXXHOCTN 3aBUCUT MHTEHCUBHOCTb MCMApPEHNSA BNarn ¢ MOBEPXHOCTU KOXN Yenoseka. A
ncnapeHune Bnarv umeet 6onbLUoe 3HaYeHMsA NS NogaepXXaHus TemnepaTypbl Tena NOCTOSAHHON
[

BnaronpusaTHasa ona Yenoseka oTHOCUTENbHAA BraxXHOCTb Bo3ayxa 40-60%. Takyto BaXXHOCTb
nogaepXusatT NPOU3BOLCTBEHHbLIX NOMELLEHNAX, HA BOPTY KOCMUYECKOro Kopabns.

Bonblloe 3Ha4YeHne uMeeT 3HaHUe BNaXXHOCTU B MEeTEOPONorMmn Ansa npeackasaHns norogbl, T.K.
KOHOEeHcauusa BoASAHOro napa npmMeoanT K obpasoBaHunio 06nakos 1 nocreayrwemy BbinageHuto
ocagkos. Npu aTom BbigensieTca 6onbLoe KoNMYecTBO TENNOTLI B atmocdepy. N HaoboporT,
ncrnapeHne conpoBoOXaaeTcs NormoLweHnemM TennoTol.

B TKaukoM, KOHOMTEPCKOM, /MeyaTHOM U ApYrMxX NPOM3BOACTBaX AN HOPMaribHOrO TeYeHUs
npoueccoB HeobxoamMma onpeaenéHHas BraxHOCTb.

XpaHeHue npousBeaeHNn NCKYCCTBA, KHUM, My3blKalnbHbIX MHCTPYMEHTOB TpebyeT nogaepxaHus
BMaXXHOCTU Ha HEOHXOOMMOM YPOBHE.

5. MNpunbopbl Ana onpeaeneHns BRaxxHOCTMU.

[ns onpegeneHns BNaXXHOCTW BO34yxa UCMOMb3YOT Takne Npubophbl, Kak rmrpoMeTpbl
(KOHOEHCaUMOHHBIN U BOSIOCHON) 1 NcnxpoMeTpbl. C NOMOLLbIO KOHAEHCAUNOHHbBIV_TUrpoMeTpa
MOXHO onpegenntb

abCoNOTHYIO BNAXXHOCTb MO OYKEe POCHI.

[dencTteune BONOCHOrO rurpoMeTpa OCHOBaHO Ha CBONCTBE YeroBEeYEeCKOro Bornoca yanmHATLCS
Mpn yBENNYEHUN OTHOCUTENBHOW BMAXXHOCTN BO3ayXa.

[Mpn aTOM cTpenka Ha LWKane ykasblBaeT OTHOCUTESbHYH BIIAaXXHOCTb BO34yXa B NPOLIEHTaXx.

6. YCTPONCTBO M NPUHLUMN OENCTBUSA NCUXPOMETPA.

McuxpomeTp cocTomT 13 ABYX TepmomMeTpoB. OanH TepMOMETP NOKa3biBaeT TeMnepaTtypy
BO3Ayxa, a Apyron oOMoTaH TKaHbto, KOHeL, KOTopow onyLeH B Boay. [pu ncnapeHumn Bogbl ¢
TKaHW TepMOMETP OxXrnakaaeTcs.

Mpn GonbLlen NN MeHbLLEN BNAXXHOCTU UCNapeHne nponcxogut beictpee?

3HaunT pasHOCTb NokasaHui TepMomeTpa TeM BosbLue, YeM MEHbLLE OTHOCUTESNbHAS
BNaXHoOCTb. o pasHOCTM NokasaHWin CyXOro 1 BAaXHOro TEPMOMETPOB C NOMOLLbIO
cneumanbHbIX Tabnumy MOXHO onNpeaenuTb OTHOCUTENBbHYIO BIIAXHOCTb BO34yXa.

YkasaHus k pabore.
1.C nomMoLbo 4EMOHCTPALMOHHOIO TEPMOMETPA M3MepbTe TeMMNepaTypy nosayxa B knacce - Kyx
TepMomeTp NnabopaTopHbIN.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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2. ObepHuTE pesepByap TepmMmomMeTpa labopaTopHOro Mapsien Tak, YToObl KOHYMK TKaHW
cB0OOAHO CBMCAn BHU3, U 3aKpenUTe ero HUTKOMW.

3. [lep>xa TepMOMETp 3a €ro BEpPXHUIN Kpawn, ONyCTUTE CBUCAIOLLYIO YacTb TKaHW B Boay. Boaa
AOJIMKHA CMOYMTb TKaHb. [py 3TOM pe3epByap TepMoMeTpa AOMKEH OCTaBaTbCS Bbille YPOBHS
BOAbl B CTakaHe.

4. Habntogas 3a nokasaHMsiMM TepMoMeTpa, 3anMmnTe caMoe HM3Koe NokasaHne TepMOMETpa,
3TO 3HAUUT Ly

5. PesynbTaTbl UI3MepeHnin 3aHecute B Tabnuuy.

t cyxoro, OC | t BnaxHoro ,0C t cyxoro —t BnaxHoro ,0C | OTHocuTenbHasi BNaXXHOCTb
®,%

6. C nomoLubto ncmxpomepr-leCKon Tabnuubl onpepnennTte OTHOCUTESIbHYIO BJTaXXHOCTb BO3yXa
B Knacce

7. BbiBog.

KoHmporsbHble 80rpochl
1. Yto Takoe ucnapexHme? KongeHcaums?
2. Kakne atmocdepHble BNeHUs 06bACHATCS KoHAeHcaumnen napa?

3.lNornawaeTcs nnu BblaensieTcs aHeprnsa npu
a) KoHgeHcauuu, 6) ncnapeHun?

4.Kakon nap Ha3blBalOT HaCbIWEHHbIM? HeHacbIWweHHbIM?
5. Yto o3HavaeT AnHaMM4eCcKoe paBHOBECUE XNOKOCTM 1 napa?
6. Touka pochbl.

Jlumepamypa

Mskuwes, . A. dusuka. 10-n knacc. bazoBbin 1 yrnybneHHbIN YPOBHU : y4ebHuk / . A.
Msaknwes, b. 6. byxoBues, H. H. Cotckun ; nog peg. H. A. NapdeHTbeBon. — 11-e 13a., cTep.
— Mocksa : lNpocselueHue, 2024. — 432 c. : un. — (Knaccuyeckuii kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (gaTa
obpaweHus: 21.10.2024). — Pexxum goctyna: no NoOANMCKe

Pa3pen 3.Tema 3.2.3akOoHbl NOCTOAHHOIO TOKa.

NabopaTopHoe 3aHsATME Ne3

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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N3yyeHune nocnepoBaTenbHOro U NapansenbHOro coeauHeHus NPoBOAHUKOB
(pe3ucTopoB).

Llenb: akcnepuMMeHTarnbHO NPOBEPUTL YTBEPXKAEHME O TOM, YTO B 3NIeKTPUYECKON Lieny,
cofepxallei fBa nocrneaoBaTenbHO COeANHEHHbIX Pe3NCcTopa CoNpoTUBIEHNEM Ry, U R,,
cripaBsensjinBbl paBeHCTBaA:

R12= RitRy; Uy ;= Uy +Uz 1

U R
= == rge U;u U, - nageHne HanpshkeHue Ha COOTBETCTBYHOLLUX COMPOTUBIIEHUAX.
R 1 2
2

NcxopHble gaHHble U MaTepuarbl: UICTOYHMK 3NIEKTPONUTaHNS, pe3ncTop R;, pe3ncTtop R,,
amnepmeTp, BONbTMETP, KoY, coeanHUTENbHbIE MPOBOAA.
CxeMa yCTaHOBKM 41151 BbIMNONHEHUS! paboThbl MoKasaHa Ha puc 1.

CopepaHue 1 NopaaokK BbINoMHeHUa paboThbi:
MocnenoBaTenbHoOe coeamnHeHne

1. O3HakoMuTbCA € Npubdopamu 1 obopyaoBaHMeEM, 3anucaTb UX TEXHUYECKNE OaHHbIE.
2. Cobpatb anekTpuyeckyto uenb (puc 1).

3. NamepuTtb obwee HanpskeHne U, n HanpshkeHne Ha ydyacTkax Uy, Us.

4. Nameputb cuny Toka |.

5. Pe3ynbTaT U3MepPEeHUn 1 BbIYUCIIEHNIA 3aHECTU B Tabnuuy.

I, A Uy, B U,, B Uy, B Ry,OM | R, OM | Ry, OM Uy R,

6. [No nony4eHHbIM JaHHBIM paccynTaTb CONPOTUBIIEHME PE3NCTOPOB -R;, R,, 0bLee
conpotuBneHue R.

MpoBepuTs:
U R

a) -1 -1
Uz Rz

b) U1,2 = U1 + Uz

C)I=11= 12

Puc (1)

o

redcmeamu 1C: Konnedx
xpaHswemycs e 1C: Konnedx
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7. N3meHnTb CXeMy YCTaHOBKM Tak, 4YTOOLI OHa No3Bonsna N3MEPUTb HanpsaxeHne Ha BTOPOM U

nepBoM COMPOTUBITIEHUN. Cxemy 3apuncoBaThb B TeTpaib

Puc (2) Puc (3)

8. MamepuTb obLLee HanpsXXeHne Ha ABYX

conpotusneHuax U, U,.

9. lMpoBepuTb BbINOMHAETCA N1 paBeHCTBO Uy ,= U+ U,

10. Bblumncnute conpotnenenus Ry, R, 1 npoBepuTb CnipaBeasiMBOCTb paBeHCTBa
Ri2 =R; +R;

U
11.Bbl4MCIINTb OTHOLLEHUS — =
U, Ry

Ry

MapannenbHoe coeanHeHne

1. O3HakoMuTbCA ¢ Npubopamu 1 06opyaoBaHMEM, 3anucaTb X TEXHUYECKUE OaHHbIE.
2. CobpaTb anekTpunyeckyto uenb (puc 1).

3. UamepuTb 0bLiee HanpsxeHne U, a Takke cuny Toka |.

4. Pe3ynbTaT MU3MEPEHUIN U BbIMUCIIEHNIA 3aHECTM B Tabnumuy.

U, Il,A 12, A 11‘2,14 R]_, OM 1/R1, OM Rz, OM 1/R2, R1,2' OM 1/R1‘2, OM 11/12
B Owm

/Ry

5. HapucoBatb B TeTpaan cxemy anekTpu4eckon Lenmu.
MpoBepuTh:

a) I/I,=R,/R,
b) U,,=U;=U,
C) I=1,+1,

1C: Konneodx
cs1 8 1C: Konnedx
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Puc (1)

N3MeHNTb CXxeMy yCTaHOBKM Tak, YTOObI OHa NO3BONSANa U3MEPUTL CUIY TOKa Ha BTOPOM M NepBOM
conpoTtusneHnn. Cxemy 3apucoBaTtb B TeTpaib.

Puc (2) Puc (3)

7. o gaHHbIM NpoBeAeHHbIX U3MEPEHUN BbIYUCINTL BENUYNHBI CONPOTUBIIEHUN
R; R, n R, a Takke BenuunHbl 1/R; n 1/R,

8. Bbluncnutb cymmy 1/R; n 1/R, npoBepuTb CnpaBeanMBOCTb paBeHCTBA

1/R, ,=1/R,+1/R,

BbiBOog no pabore.

KoHmporibHble 80rpochl:

1. Kakoe coegnHeHune Ha3biBalOT NocrneaoBaTenbHbIM?

2. Kakoe coeguHeHue napannenbHoe?

3. Chopmynupyinte 3akoH Oma ans yyacTtka uenw.

4. B yeM npeumyLLeCTBa NapannenbHOro coeanHeHnst notpedutenen?
5. Kakon npnbop coeguHeH napannenbHo ¢ notpebutenammn?

Jlumepamypa:

Mskuwes, I. A. dusumka. 10-i knacc. baszoBbIv 1 yrny6reHHbIN ypoBHU : y4ebHuk / . A. Makuwes,
b. b. byxoBues, H. H. Cotckun ; nog pea. H. A. NMapdeHTbeBon. — 11-e nsg., ctep. — Mocksa :
MpoceeweHune, 2024. — 432 c. : nn. — (Knaccudeckum kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIn.-URL: https://znanium.ru/catalog/product/2157221 (aata obpawenna: 21.10.2024).
— Pexwum goctyna: no nognucke. (ctp.130-133).

Pa3pen 3. Tema 3.2.3aKOHbl NOCTOAHHOIO TOKA.

LokymeHnm ynpaensiemcsi npozpamMmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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Na6opartopHoe 3aHATME Ne 4
OnpepneneHune 3[C v BHYyTpeHHEro COnpoTUBIIEHMA UCTOYHUKA TOKa.

Llel'lbi oBlnageHue npnemMmom onpegerneHnd S0C n BHYTPEHHEro conpoTmnBIieHnA
MCTOYHMKa TOKa C NoMoLlblO BOJIbTMETPA U aMnepMeTpa.

NcxopHble AaHHble U MaTepuarbl: UICTOYHUK TOKa, amnepMeTp, BONbTMETP, PE3NCTOP, KoY,
coeanHuTerNbHblE NpoBoaa.

KpaTKaFI aHHOoTauus.

PaboTa BbINONHAETCA C MOMOLLbIO
3KCNepuMeHTarnbHOM YCTaHOBKK, cxemMa ,
KOTOopon nsobpaxkeHa Ha pucyHke 1.

S0 C n3mepsoT ¢ NOMOLLbIO BONbTMETPA Npu , ,
pa3oMKHYTOM Kritode. B aTom cniyyae
COMPOTUBNEHNE BHELWIHEN LeMM R —» «© (M R » r), n

Torga
T
U=e. (1) e

Cnepyet 3aMeTUTb, YTO paBeHCTBO (1) BbiNonHAeTCA \
TeM CTpoxe, 4eM 6onblue BHyTPEHHEE CONPOTMBREHNE || A e |
BONbTMETpA. —

BHyTpeHHee conpoTMBEHME NCTOYHNKA TOKa
onpeaenstT nocne Toro, kak C 6yaeT namepeHa. 3ambIKatoT KITHOY U U3MEPSIOT HaNpskeHne
U Ha peauctope n cuny Toka | B yuenu. CornacHo 3akoHy OmMa ans nofHom uenu, cogepxawiemn
pPe3ncTop, MOXHO YTBEpPXaaTb, YTO

r=<2(2)

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

1. JokaxuTe cnpasennmBocTb popmynbl (1).

2. BoiBegnte pacuyeTHyto coopmyny (2) ansa onpegeneHns BHyTPEHHETO CONPOTUBIIEHUSA
NCTOYHMKA TOKa.

3. YkaxuTe, kakme omsmyeckme BenuinHbl noanexart npamMoMy U3MepeHuto s onpeaeneHus
OOC v BHYTpEHHEro conpoTUBIIEHNSA NCTOYHMKA TOKa NPUEMOM, UCMONb3yeMbIM B JaHHOW
paboTe. C NOMOLLbIO Kaknx n3ameputenbHbIX Npubopos 6yayT npoBeaeHbl n3mepeHna?
OnpepenvTte 1 3anuwmnTe rpaHuLbl abCOMTHBLIX NOrPeLIHOCTEN 3TUX NPUBOPOB.

4. OnpegennTte 1 3anuwnTe rpaHnLbl abCONOTHBIX NOrPELLHOCTEN OTCcYeTa amnepmeTpa u
BOMNbTMETpA.

5. Banuwunte hopmynbl ons onpeneneHns rpaHnubl abConoTHBLIX NOrPELLIHOCTEN U3MEPEHMS
dACwur.

6. MogroToBbTe Tabnuuy AN 3anvMcy pesynbTaTtoB U3MEPEHUIN U BbIYUCTIEHWIA.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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e, B Ag, B U,B AU, B [, A AlLA r, Om Ar,Om

7. Cobepute akcnepumeHTarnbHyt YCTaHOBKY N0 cxeme, n3obpaxeHHon Ha pucyHke 10.

8. MNoaknovnTe NCTOYHUK TOKA K 3N1EKTPOCETU U NPU Pa3OMKHYTOM Kntode namepbte 3C
NCTOYHMKA.

9. 3aMKHUTE KIoY, onpeaenuTe 1 3aHecute B Tabnuvuy nokasaHus amnepmMmeTpa 1 BofibTMeTpa.
10. Bbluncnure rpaHuupl abcontoTHbIX NorpeLHocTen nameperni €, U n l.

11. Bbluncnute 3HayeHne BHYTPEHHEro CONPOTUBIIEHNA NCTOYHUKA TOKa T.

12. Bblumcnute 3HavyeHne rpaHnubl abCconoTHOM NOrpeLLlHoCTH Ar.

13. 3anuwuTe nony4veHHble 3HadYeHna SC 1 BHyTPEHHEro CoONpPoTMBIIEHNS C YY4€TOM rpaHuL, nx
abConOTHBIX MOrPELLUHOCTEMN:

Eper —EXAE, Tyer =1 £ Ar
BeiBOg no pabore.

KoHmporbHble 80rpocsi:

1. No4emy BHyTpEHHEE CONPOTUBIEHME BOSNIbTMETPA MOXET BIIMATb HA TOYHOCTb U3MEPEHUS
o0C?

2. Kak n3ameHuTbCA NokasaHue BONbTMETPa NP 3aMKHYTOM KITHOYe, eCriv BHYTPEHHee
COMPOTUBNEHNE UCTOYHMKA YBENUYNTCA?

3. Kakum gomkHo 6bITb CONpOTUBNEHNE pe3ncTopa, YTobbl cuny Toka B Lieny He npesbiwana
BEPXHUI Npeaen namepeHus amnepmeTtpa?

Jlumepamypa:

Msikuwes, I". A. dusuka. 10-n knacc. ba3oBbin 1 yrnydneHHbIN YpoBHHY : y4ebHuk / . A. Makuwes,
b. b. byxoBues, H. H. Cotckuin ; noa pea. H. A. MNMapdeHTtbeBonn. — 11-e nsg., ctep. — Mockea :
MpoceeweHune, 2024. — 432 c. : un. — (Knaccudeckui 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.304-308).

Pa3pen 3.Tema 3.4. MarHunTHOe none.

NabopaTopHoe 3aHsATME N2 5
N3yyeHune aneKTpoMarHUTHON NHAYKLUN.

Lle.l'lbi N3Yy4nUTb ABJEHNE SﬂeKTpOMaFHMTHOVI MHOYKUNNA.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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NcxoaHble gaHHble U MaTepuarbl: MUNMaMNepMeTp, UCTOYHMK NUTAHUSA, KaTyLLUKM C
cepAeYHUKaMM, MarHuThbl, BbiKMoYaTenb KHOMOYHbIV, COeAUHUTENbHbIE NPOBOAA, MarHUTHas
cTpernka, komnac, peocTar.

KpaTtkasa aHHOTauus

Cambii BaXkHbI (haKT, KOTOPbI yAanocb 0OHapPYXXUTb - 3TO TECHAs CBA3b MEXY AIEKTPUYECKUM
N MarHUTHbIM nonem. NepBbIn War B OTKPbITUM HOBbIX CBONCTB 3N1EKTPOMarHUTHbIX
B3anmogencteummn caenan M. ®apagen B 1831r. ABneHne aneKTpoOMarHUTHOM NHOYKLMA
3aKn4yaeTcs B TOM, YTO B 3aMKHYTOM MPOBOASLLEM KOHTYpPE BO3HUKAET TOK MPU U3MEHEHUU
yucna NMHUA MarHUTHOM MHAYKLUMMW, MPOHU3bIBAKOLNX NOBEPXHOCTb, OFPAHUYEHHYIO 3TUM
KOHTYpPOM.

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

1. MNpuctaBuTb CEPAEYHMK K OOHOMY M3 NMOJSIKOCOB NOSIOCOBOrO MarHuTa u BOBUHYTb BHYTPb
KaTyLlKn, Habngas ogHOBPEMEHHO 3a CTperikon munnnamnepmeTpa (MOXHO 6e3 cepaeydHuka).
2. MNoBTOpUTbL HabNoaeHWe, BblABUras MarHUT 13 KaTyLLKW, a TaKkKe MEHsIS NOMca MarHuTa.

3. BadmkcmpoBaTtb cxemy onbiTa U NPOBEPUTL BbINOMHEHNE NpaBuna JleHua B KaXxgom criyyae.
4. Pacnonoxutb BTOPYH KaTyLUKy pSAoM C NepBON Tak 4Tobbl OHM coBnaganu.

5. BctaBuTb B 06€ KaTyLLKK XeNe3Hble CepaeYHUKN, U NPUCOEANHUTDL BTOPYIO KaTYLLKY Yepes
BbIKITHO4MATENb K MCTOYHWUKY NUTaHMUS.

6. 3amblkaa n pasmMblikas KoY, HabnaaTb OTKIIOHEHWE CTPENKN MUNNnaMmnepMmeTpa.

7. 3apncoBaTtb CXeMy OnbiTa 1 NPOBEPUTL BbINOSHEHME NpaBuna JleHua.

BbiBOObI NO paboTe.

KoHmporibHble 80rpocsi:

1. KTO OTKpbIN ABNEeHWe 3neKTpOMarHUTHOW MHAYKUNN?

2. CchopmynmpoBaTb 3aKOH 3NEKTPOMAarHUTHON MHAYKLUMW.

3. Vicnonb3ya npasurno JleHua, ykasaTb HanpaBrieHne Toka B 3aMKHYTOM KOHType (CM.puC).
4. MarHuTHbIM NoToK. EAnHMUA marHMTHOro notoka?

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

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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Paspen 5. Tema 5.1. FleomeTpuyeckas onTtuka.

Na6opartopHoe 3aHATME Ne 6
OnpepeneHne nokasarens NpefioMrieHUs cTekna
Llenb: onpegennTb nokasartenb NpenomMineHuns ctekna.

NcxogHble aaHHble  maTtepuansl: CTeKNAHHas nnacTuHa ¢ AByMS napannenbHbIMU rPaHaMu,
OynaBku € NNacTUKOBOW ronioBKOW(3LWT), TPAHCNOPTUP, NOABEMHbIN CTOMNMK, Tabnvua
TPUrOHOMETPUYECKNX PYHKLINN.

KpaTKaFI aHHOoTauunsA

CseT npu nepexoae 13 oQHON cpeapbl B APYryl0 MEHSIET CBOE HanpaBrieHue, T.e. NpenoMnseTcs.
MpenomMneHne o6bACHAETCA TEM, YTO CKOPOCTb pacnpocTpaHeHusl cBeTa npu nepexone u3
OJHOW cpeabl B APYrylo U3MEHSIETCS U NOAYMHSAETCS crieayloWwmnM 3aKkoHaM:

1. Magaowmm nyd nexart B O4HOW NIIOCKOCTU C NepneHauKynapoM, NpoBeAEHHbIM Yepes TOYKY
nageHunsa K pasgeny aByx cpeq.

2.0OTHOLLEHMe cMHYCa Yyrna nageHnsa n cMHyca yrna npenomneHns 3 - BeniMdnHa NocTodaHHasa ans
AaHHbIX ABYX cpef M HasblBaeTCa KO3 OULMEHTOM NpenomeHns (n), BTOpon cpeapbl
OTHOCUTESIbHO NepPBOW:

n = sina/sing.

CopeprkaHue 1 nopsaok BbiNonHeHUs paboTbl

1. O3HakoMuTbCA € Npudopamu 1 0b6opyaoBaHNEM.

2. Ha nogbeMHbIN CTONMK NONOXMUTb Pa3BepPHYTYIO TeTpaab Ans nabopaTtopHbix paboT. Ha nuct
TeTpaau nnawMs NofoXUTb CTEKMNAHHYIO NAaCTUHY N KapaHgawoM 06BeCTM €€ KOHTYpbI.

3. C gpyron CTOpOHbI CTeKNa, NOMNOXUTb Kak MOXHO AarnbLle Apyr OoT Apyra, Ase Gynasku Tak,
4YTOBObI NpsIMasi NpoxogsaLwas Yepes HUX He Bbina nepneHanKynapHa OAHON U3 napannenbHbIX
rpaHen NnacTuHbI.

4. TpeTbto OynaBky pacnosioXnUTb MO rpaHn C APYron CTOPOHbLI CTeKNa M BKOSOT €€ Tak, YToOb!
CMOTPS BOOMb BCEX DynaBoK B CTEKMO BUAETb X PACMONOXEHHBIMW HA OAHOW NMPAMOMN.

5. Ctekno n 6ynaBku, CHATb U MecTa HaKooB OTMEeTUTb Toukamu 1,2,3. Yepes Toukn 1,2 un 3
NPOBECTU NMpsiMble 0 NepecevYeHns C KOHTypamu cTekna. Yepes To4Ky 2 npoBecTyH
nepneHaukynap K rpaHuue AB gByx cpeq Bo3gyx-CTeKO.

6. OTMeTUTb yron nageHns a u yron npenioMneHns 3 TpaHCNOPTUPOM, U3MEPUTL 3TU YITbl U MO
Tabnuue 3Ha4yeHu CMHYCOB ONpeaennTb CUHYCbl 3TUX YITIOB.

BapuaHT 2

MNokasaTenb NpenomrieHns cTekna OTHOCUTENbHO BO3ayxa onpeaenseTcs no gpopmyne:
n=sina/sinf »
roe a - yronb nageHus
ny4yka cBeTa Ha rpaHb

nnacTuHbl U3 BO3QyXa B

vil

Jemcsi npospaMMHbIMU cpedcmeamu 1
b 8€PCUU 10 OpUSUHAY, XPaHSUEeMyC
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CTEKIO;
B - yron npenomreHnsi CBeTOBOrO Myyka B CTeKne.

[na onpegeneHnst OTHOLWLEHUS, CTOSALWEro B NpaBon YacTu oopMyIibl, MOCTYNaKOT CrieayoLwmm
obpas3om. [Nepea Tem Kak HanpaBUTb Ha NNAcTUHY CBETOBOM MYy4OK, €€ pacnonaralT Ha NiucTe
MunnumeTpoBon Bymarn (Mnun nucte Bymarun B KNeTky) Tak, YTobbl ogHa U3 eé napannesnbHbiX
rpaHen coBnana c npeaBapuTesibHO, OTMEYEHHOW NIMHMEN Ha Bymare. OTa NiMHUS yKaxeT
rpaHuLy pasgena cpef: Bo3ayX - CTeKrO. TOHKO OYMHEHHBLIM KapaHaalloM NPOBOAST NINHUIO,
BAONb BTOPOW NapansienbHoOn rpaHn. 3ta NUHUA nsobpakaeT rpaHuLy pasgerna cpef CTekno -
BO3YyX.

Mocne aToro, He cMmelLada NacTuUHbl, Ha €€ NepByHO NapasnsienbHy rpaHb HaNpPaBnsT Y3KUN
CBETOBOM My4OK MNoA4 KakMm-nmbo yrriom K rpaHn. Baoonb nagatowiero Ha nnactuHy U, Bbileawero
N3 HEé CBETOBbIX MYYKOB KapaH4awoM CTaBAT TOYKN. 1,2,3 n

4. [Nocne 3Toro f1amnoYky BbIKITHOYAKOT, NAACTUHY CHAMAKT U C NOMOLLIO FIMHENKN
npoYepyYMBaloT BXOOALLMN, BbIXOAALWMM N NepenoMSiEHHbIN Ny4dn. HYepes Touky B rpaHuubl
pasgena cpef, Bo3ayx - CTEKNo, NpOBOAAT NepneHaukynsap K rpaHuue, oTMeYatroT yriv nageHus a
n npenomnexus B. [lanee ¢ NOMOLLbIO LIMPKYNs NPOBOAAT OKPYXXHOCTb C LLEHTPOM B TOYKe B n
CTPOAT NPAMOYrofbHble TpeyronbHUKNM ABE u

CBD

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

rnokasaTerns npenomMreHus cTekna uMmeeT Bug

n=AE/DC

OnuHy otpeskoB AE n DC n3amepsoT no MunniMmeTpoBon dymare.

BbiBOAbI NO paborTe.

KoHmporbHble 80rpocsi:

1. YT0 HasbiBalOT npenomneHnem ceeta. OTpaxeHnem ceeta?

2. OT yero 3aBMCUT NokasaTenb NpenomMneHnsa?

3. Kak nameHsietcst nokasatenb npenomMmneHns npy nepexoge cBeta n3 MeHee nnoTHOM

cpenbl B 6onee nrnoTHyto.

4. B kaKkon cpefe CKopocTb cBeTa HambonbLaa?

5. lNpu Kaknx ycnoBuAxX MoXeT HacTynaTb MOSIHOEe OTpaxKeHne?

Jlumepamypa:

Mskuwes, I". A. dusuka. 10-n knacc. ba3oBbIn 1 yrnydneHHbIN YpoBHY : y4ebHuk / I'. A. Makuwes,
b. b. byxoBues, H. H. Cotckuin ; noa pea. H. A. MNMapdeHTbeBonn. — 11-e nsg., ctep. — Mockea :
MpoceeweHune, 2024. — 432 c. : un. — (Knaccuveckmi kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaieHus: 21.10.2024).

— Pexum goctyna: no noanucke. (ctp.162).
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C.B.CrenaHos. JlabopaTtopHbie paboTbl 10-11 knacc (ctp.38-40).

Tema 5.2 BonHoBble cBOMCTBa cBeTa

Na6opaTtopHoe 3aHsATHE Ne 7

OnpepeneHuve ANWHbI CBETOBOMW BOJHbI NPY NOMoOLUM AncpakLUMOHHON peLueTKn

Ll,eﬂbi n3yvyeHune 4BrieHnA ﬂ,I/ICbpaKLI,VIVI cBeTa N ncnornb3oBaHME 3TOro ABnNeHnAa and
onpepgeneHna annHbl CBETOBOW BOJIHbI B pa3sIn4HbIX HaCTAX BUOUMOTIO CrEeKTpa.

Mpubopbl 1 maTepuansbl: AgudpakuMoOHHaa peLLETKa; NocKas WkKana co LWernbko 1 namna
HaKanMBaHWsi C MAaTOBbIM 3KPAHOM, YKPENSIEHHbIE HA ONTUYECKON CKaMbe; MUINTMMETPOBAs
nuHemnka.

1. TEOPUA METOOA

[Ovdpakumen BoNH Ha3biBaeTcsa ormbaHne BonHamMmu npensatcTeuin. MNog npenaTcTBMsaMin
NOHUMAIOTCS pasnnyHble HEOOHOPOAHOCTU, KOTOPbIE BOSIHbI, B YACTHOCTU, CBETOBbLIE, MOTYT
ormbaTb, OTKIMOHAACH OT MPSMOSIMHENHOrO pacnpocTpaHeHns n 3axoasa B obnactb
reomeTpudeckon TeHn. ndpakumna HabngaeTcsa Takke, Korga BoSiHbl NPOXOAAT Yepes
oTBepcTU4, ornbas mux kpas. Judpakumnsa 3amMeTHO BbipaXKeHa, ecriv pasmepbl NPEnsTCTBUN UK
OTBEpPCTUI Nopsaaka AMMHbBI BOSHbI, @ TakkKe Ha BONbLUMX PacCTOSAHUAX OT HUX NO CPABHEHUIO C UX
pasmepamu.

Oudpakums cBeTa HAXOAUT NPaKTUYECKoe NPUMEHEHNE B ANAPAKLMOHHBIX peLléTKax.
AndpakuMOHHON PELLETKOW Ha3bIBaKOT BCAKYIO NEPUOLONYECKYIO CTPYKTYPY, BIUSAIOLLYIO Ha
pacnpocTpaHeHue BOSH TOW UM nHom npupoael. MNpocTtenwas ontuyeckas AngpakynoHHas
peLlweéTka npeacrasnaeT cobon psag oaMHaKoBbIX NapannenbHbIX OYeHb Y3KUX Lenen,
pa3fgenéHHbIX OANHAKOBbIMU HENPO3payHbIMK noniocamun. Kpome Takmx npo3payHbiX PeLEeTok
CYLLIECTBYIOT TaKKe OTpaxaTernbHble ANPaKLMOHHbIE PELLETKN, B KOTOPbIX CBET OTpaxaeTcs oT
napannesnbHbIX HepoBHOCTEN. Npo3padHble AndpakuMOHHbIE PELLETKM OObIMHO NPeacTaBnsatoT
cobON CTEKMNAHHYIO NNACTUHKY, HA KOTOPOW aniMa3oM C NMOMOLLLIO CneunanbHON AENUTENbHON
MaLLUMHbI NPOYepYeHbl MONOCHI (LUTPUXM). DTN LUTPUXM ABAAOTCS NOYTU NOSTHOCTLIO
Henpo3payHbIMU MPOMEXYTKaMN MeXAy HENOBPEXAEHHBIMU YACTAMU CTEKISAHHOM MNNACTUHKN —
wenaMn. Ymucno WTpuxoB, NPUXOSALMNXCA HA eANHULY OSIMHBI, YKa3biBaeTCA Ha peLueTKe.
Meprnogom (MOCTOSAHHON) peléTkM d Ha3biBaeTCs CyMMapHas LUMPUHA OAHOMO HENPO3pPayYHOro
LWTpMXa Nc WnprUHa OAHON NPO3payYHON LWenu, Kak nokasaHo Ha puc. 1, roe nogpasymeBaeTcs,
YTO LUTPUXM U MOMNOCHI PACMNOSIOXEHbI MepneHanKynsipHO MNAIOCKOCTU PUCYHKA.
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it

Puc. 1. lNpoxoxaeHne ceeTa Yepes AU PaKkLUNOHHYIO peLLeTKy

AP: J1 — cobuparowasa nuH3a, 3 — akpaH anga HabnogeHna audpakumMoHHON KapTuHbl, M — Touka
CBeAeHWsi napannenbHbIX Nnyven

Ecnu nagatowmin Ha peLlléTky CBEeT COAEPXKUT BOSTHbI Pa3nnYHbIX OJIUH 1A, 2A, 3, ..., TO MO
dopmyre (2) MOXXHO nogcyMTaTh AN Kaxkaon komouHaumm k , ans kotopbix 6yayT HabnwogaTbes
rnmaBHble MakCUMYMbl MIHTEHCMBHOCTU CBETa.( CBOM 3HAYeHUs yrna agudpakumm am

Mpun k =0, T. e. B HAaNpaBneHMn, CTPOro NepneHANKYNsAPHOM NNIOCKOCTU PELUETKN,
YyCUNMBaOTCS BOSMHbI BCEX ASIMH. OTO TaK Ha3biBaeMbli CNEKTP HYyNeBOro nopsiaka. [1sa 3Haka,
+k 0 cOOTBETCTBYHOT ABYM CcUCTEMaM ANGPAKUNOHHBLIX CNEKTPOB, PacnofoXeHHbIX CUMMETPUYHO
MO OTHOLLEHMIO K CNEKTPY HYNEBOro nopsaka, crieBa u cnpasa ot Hero. [pu k = 1 cnekTp HocuT
Ha3BaHWe crnekTpa nepBoro nopsiaka, Nnpu k=2 nonyyaeTtcsa cnekTp BTOPOro nopsigka v T. A.

Ha TEMHOM hoHE MOXHO BUAETL CUCTEMY OTAESNbHbIX APKNX NIMHUIA OQHOrOo LBETa, U3
KOTOPbIX KaXkaas COOTBETCTBYET CBOEMY 3HA4YeHUIO A KapTuHa, BO3HMKaKOLWAs Ha 3KpaHe B
crnyyae MOHOXpPOMaTUYECKOro CBeTa, T. €. CBeTa, XapakTepmnayemMoro ogHoun onpeaeneHHomn
ONVWHON BOJSHbI.

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, nony4aemMomn ¢ NOMOLLbIO ANGPaKLMOHHON PELLEeTKM:

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx



KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-35 02 09-O0[.11.113

DU3NKA | C.20/22

a) criyyan MOHOXpoMaTU4ecKoro ceeTa, 6) criyyan 6enoro ceeta HabnaaeTca Hynesown
MaKCUMYyM, SBNAIOLLMNCS LLEHTPOM ANGPAKLUMOHHOM KapTUHbI.

Mpn k =1 no obe CTOPOHbI OT HYNEBOro MakcMmyma OyayT MakCMMyMbl NEPBOro
nopsgka: npu k=2 - MakCMMyMbl BTOPOro rnopsiaka M Tak Janee.

CnocobHOoCTb AMdpPaKkUMOHHON PeLETKN pasnaraTb CBET B CMEKTP UCMONb3YOT Ha NPaKkTUKM
AN NONyYeHus U NccrnefoBaHUs CNEKTPOB.

Llenbto gaHHom nabopaTtopHon paboThbl ABNSETCA onpeaeneHne OnnHbl CBETOBbIX BOJTH B
pasnnyHbIX 06nacTax cnekTpa npy nomowm andpakunoHHon peéTkn. Cxema yCTaHOBKM
nokasaHa Ha puc. 3.

OnpepeneHuve ANMHbl CBETOBOMW BOMHbI C MOMOLLLIO
AndpakKLUMOHHOW peLUéTKU

35 W0 16 WM E S

(ol |m-l.ul| l||| Bl

HEEEENEENEENBN?Z-
‘ © CnexTp
r\ O KpacHbiit
PaccroaHue 0T Rr= 50 om gwl O 3enemmii
PELLIETKM AO O
SKPAHT CHHUA
O ownoneTtosbiit

Puc. 3. Cxema nabopaTtopHOn yCTaHOBKM

d kA

¥
X , OTKyaa
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1. YcTtaHOBMTE, Kak Noka3aHo Ha pucC. 3, LWKany c OTBepCcTMeM A Ha OLMH KOHeL, ONTUYeCKOn
ckaMbW BO6NM3KW OT Namnbl HAKanMBaHusa S, a AMAPaKLNOHHYI0 PELLUETKY — Ha APYron €€ KOoHel,
BkntounTte namny, nepeq KOTOPON HAXOOUTCH MaTOBbLIN SKPaH.

2. MNepeppuras pelwéTky no ckambe, gobentech, 4TOObI KpacHasi rpaHULa NPaBoro cnekTpa
nepsoro nopsaka (k = 1) coenana ¢ kakmm-nubo uenbiM geneHnem Ha wkane LUk.

3. Vicnonb3ya nNuHerky, namepbTe paccTositHUe X And 9TOoro criyyas.

4. lMpopgenanTe Te Xe onepaunn Ans MoneToBown rpaHuLbl NPaBoro cnekTpa nepBoro
nopsiaka u aAnga cepeauHbl 3eNEHOro yyacTka, pacrnorfioXXeHHOro B cpefHen YacTtun cnekrpa (B
AanbHenwem aTta cepeguHa byaet ans KpaTKoCTU HasbiBaTbCs 3€NEHON JIUHUEN).

5. AHanorn4Hble N3mMepeHns npogenanTte a4ns nNeBoro cnekrtpa nepsoro nopsgka (k 1).

Yytute, 4To ANSA NeBbix cnekTpoB Ntoboro nopsigka k < 0 1 UM COOTBETCTBYIOT OTpULaTerbHbIe
3HaYeHusy.

6. Te xxe camble onepauun npoaenanTe AnNg KpacHom 1 (oMoneToBoW rpaHuL 1 s 3eNeHON
NMHUM CNEKTPOB BTOPOro nopsaka.

7. Pe3ynbTaT MU3BMEPEHUIN U BbIYUCIIEHN 3aHECTM B Tabnuuy

CnekTp namnbl % Al
k | x,cm |y, cm Ai, HM < ), XAi:<1JX—iHM < X
HakanuBaHus HM ’ HM
1 30 2 667 49
KpacHas
1- 27 2 741 716 25 25
rpaHuua
2 27,5 4 741 25
1 43 2 465 17
dunonetosas 1- 42 2 476 6
483 15
rpaHuua 2 39 4 513 30
2— 42 4 476 6
1 39 2 513 40
3enéHad
1- 36 2 556 553 3 20
NUHUA
2 34 4 588 35
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2— 36 4 556 3

KoHmporsnbHbIie 80rpocsi:

1. B 4ém cocTouT aBneHne andpakummn n Koraa andpakums Hambonee 3aMeTHO BbipaxeHa?
2. Yto Takoe andpakumoHHasa peLléTka n ansa yero nogobHble peLweTKN NCNonb3yTca?

3. YTo 06bI4HO npeacTaBnseT cobon npo3pavHas oudpakunoHHas peléTka?

4. KakoBO Ha3Ha4eHME NUH3bI, ICNONb3yeEMOWN BMECTE C AN(PAKLNOHHON PELLETKON? YTO CriyXut
NNH30M B AaHHOW paboTe?

5. Moyemy npwu ocseLLeHMn 6enbiM CBETOM B LIEHTParibHON YacTn ANpPaKLUMOHHON KapTUHbI
BO3HWKaeT 6enasa nonoca?
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