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BBepeHue

Pabo4en nporpammon AucumnimHbl NpeaycMoTpeHo npoBeaeHne 7 nabopaTopHbIX 3aHATUN

Llenbto npoBefeHMs nabopaTopHbIX 3aHATUN SABNAETCA 3aKpernneHue TeopeTUYEeCKUx
3HaHUN 1 NpuobpeTeHne HeobXoAMMbIX MPaKTUYECKNX HABbLIKOB U YMEHUI NO OTAeSbHbIM TeMam
Kypca. Hapsigy ¢ dopMupoBaHMEM YMEHUA M HaBLIKOB B Mpouecce MNpakTU4eCKNX 3aHATUWN,
o6o6watoTcs, BblpabaTbiBaeTca CNOCOOGHOCTb U YMEHME UCMONb30BaTh TEOPETUYECKNE 3HAHUS Ha
npakTuKe, pa3BMBalOTCA UHTENNEKTYyarbHbIEe YMEHUS.

OnpegeneHHass 4acTb Y4eBHOro BpeEMEHW MNPOrpamMMHOro Kypca U3UKM B CpeaHuX
npodeccuoHanbHblX  y4ebHbIX  3aBeAeHUsX OTBOAMUTCA  IKCMEPUMEHTY,  BbINOIHAEMOMY
obyyarowmmmca B Buae nabopaTopHbIX 3aHATUN.

BbinonHeHne nabopaTopHbIX 3aHATUIN CNOCOOCTBYET:

1. [nyGokomy 1 0OCO3HaAHHOMY YCBOEHUIO MaTepuana.

2. [NpuobpeTteHuto obyyalOLWMMUCA NPaKTUYECKUX YMEHUM U HaBblkOB paboTbl C
nabopaTtopHbIM 06opygoBaHUEM.

3. ®dopMMpOBaHUIO YMEHUI NPUMEHSATb NOMyYEeHHbIE 3HAHWUS Ha NPaKTUKe.

4. BblpaboTke npodeccuoHanbHO  3HAYMMbIX  KayecTB, KaK CaMOCTOSITENbHOCTb,
OTBETCTBEHHOCTb, TBOPYECKAa NHULMATMBA.

5. PasButuio nHTepeca k oumsmke.

B pes3ynbTaTe BbLINOMHEHMS NAbOpPATOPHbIX 3aHATMI Yy oOby4varowmxcs OpMUPYOTCS
3NeMEeHTbI CreayrLmnx 0bLWmMX KOMNEeTEHLMIA:

OK 01. BbibmpaTtb cnocobbl pelleHnss 3agady  npodeccMoHanbHOW  OeATEeNbHOCTH,
NPUMEHNTESbHO K pasfiIMyHbIM KOHTEKCTaM;

OK 02. Ncnonb3oBaTb COBpPEMEHHbLIE CpeAcTBa MOMCKA, aHanmMsa W UHTepnpeTauum
MHoOpMaUUN U MHAPOPMALMNOHHBLIE TEXHOMOMMW AN BbINONHEHUS 3agadvy nNpodeccuoHanbHOM
AeATenbHOCTN.

OK 03. lMnaHupoBaTb M peanu3oBbiBaTb COOBCTBEHHOE MPOeccnoHanbHOe U JIMYHOCTHOE
passuTue, npeanpuHUMaTenbCKyo OesATeNnbHOCTb B NpodeccuoHansHon cdepe, Mcnonb3oBaTb
3HaHuWs Mo NPaBoBOM Y (PUHAHCOBOW rPaMOTHOCTU B Pa3NUYHbIX XXU3HEHHbIX CUTYyaLMSsIX.

OK 04. 3ddekTnBHO B3anmMoaencTeoBaTh U paboTaTtb B KONMEKTUBE U KOMaHAE

OK 05. OcywectBnATb YCTHYH Y MUCbMEHHYKO KOMMYHUKALMIO Ha rOCy4apCTBEHHOM S3blKe

Poccuiickon ®egepaumm ¢ y4eToMm 0COBEHHOCTEN COLMANbHOro M KyfbTYPHOIO KOHTEKCTA.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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OK 07 CopeiicTBOBaTb COXpPaHEHUID  OKpyXKalowen cpedbl, pPecypcoctepexeHmto,

NPUMEHSITb 3HaHWUs1 06 U3MEHEHMM KnMMaTa, NPUHLMNLI 6epexXnMBOro NPoM3BoOACTBa, 3PHEKTUBHO

AenCcTBOBaTh B Ype3BblyalHbIX CUTYaALUSAX.

I'Ip|/| noaroToBke K BbIMOJIHEHUIKO pa6OTbI cnenyert.

1. [lloBTOpUTb TEOPETUYECKMI MaTepman No COOTBETCTBYOLEMY naparpady y4ebHuka.
2. O3HaKOMUTLCS C U3MEPUTESNbHBIMU NpMBopamMmn 1 NX XapakTePUCTUKAMN.
3. [lo BO3MOXHOCTM 3apaHee NoL4roTOBMTbL Tabnuuy Ans 3anucn pesynbTaTos.
4. CpenaTb NMMCbMEHHbIN OTYET MO BbINOSHEHHOW paboTe.
MepeyeHb NabopaTopHbIX 3aHATUN
Ne Kon-
n Iﬁ HanmeHoBaHMe nabopaTOpPHOro 3aHATUA BO
yacosB
1 M3yyeHne ogHOro 13 n3onpoLeccos 2
2 OnpegeneHne BNaXXHOCTN BO3ayxa 2
3 M3y4eHne 3akoHOB nocregoBaTenibHOro U napansienbHOro coeaAnHeHnn 2
NPOBOAHUKOB.
4 N3mepeHne 3C n BHyTPEHHEr0 CONPOTUBIIEHMSI UICTOYHMKA TOKA 2
5 M3ydeHne aBneHns aNeKTpPoOMarHUTHON MHOYKUUN 2
6 OnpegeneHve nokasatensa NpenoMneHns cTekna 2
7 OnpeaeneHne aAnnHbl CBETOBOW BOSIHbI C MOMOLLbIO AndpaKkLMOHHON 2
peLleTKu.
NToro 14
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Paspen 2.Tema 2.1. OCHOBbI MONEKYNAPHO-KNHETUYECKON Teopun. TennoBoe ABMKEHNE
MoneKyn.

Na6opatopHoe 3aHATue Nel
M3yyeHne ogHOro 13 M3onpoLeccoB

Llenb: nayuntb 3akoH bonna-MapuoTTa.
McxogHble faHHble U MaTepuarnbl: CUNbGOH, MeTaniM4yeckum MaHoMeTp.

KpaTtkasa aHHOTauus:

OKcnepuMeHTarnbHas yCTaHOBKa 4S5 NPOBEpKM 3akoHa bonna-MapuoTTa nokasaHa Ha pUCYHKe.
OHa cocTonT 13 cunbcoHa, N03BONALEro N3MeHATb 06beM rasa (Bosayxa), U MeTanin4eckoro
mMaHomeTpa. CHavana oTkpbiBaloT 06a KpaHa MaHOMeTpa U C MOMOLLbI0 BUHTA CUNbgoHa
pacTArMBaloT UNU CKUMAKT UUNMHAP Tak, YTobbl 06bemM Bo3ayxa B HEM Obin paBeH 7,5y.e.3aTemM
3aKpbIBalOT NpaBbll KpaH MaHOMETpa M NPUCTYNaKT K NPOBEPKE 3aKoHa

Bonna-MapuoTTa, KOTopbIM UMeeT crneaytoLyro OpMYMPOBKY: AN ra3a JaHHOW MacChl
npounsseneHne aaBneHus rasa Ha ero o6bem NOCTOSAHHO, eCnNn TeMmnepartypa rasa He
nameHsietcsa: PV=const . Heckonbko pa3 megneHHoO nameHstoT ob6bem Bo3gyxa B npubope n
HabnogaeT 3a NokasaHMAMN MaHOMeETpa, NpU NOCTOAHHON TemnepaType.

PesynbTatbl namepeHui 3anncaHbl B Tabnvue rge o6bem BblpaXKeH B YCNOBHbIX

eavHULax, a gasnexune - B atmocdepax (1 atm = 1 kr/cm? = MNa).

CopeprkaHue 1 nopsaok BbiNonHeHUs paboTbl
1. O3HaKoMUTbCSI ¢ 060pyAOBaHNEM, 3anMcaTb X TEXHUYECKNE AaHHbIE.

2. Nameputb 06beM, fAaBneHune. PesynbTaTbl 3aHECTU B Tabnuuy.
3. o nony4vyeHHbIM JaHHLIM paccunTaTtb - PV.

O6bém V rasa [aBnenue P MponsBeneHne gaBneHns Ha 00bLEM:
PV=const
7,5 1
6,5 1,15

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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6,0 1,25
8,0 0,94
9,0 0,83

4. Coenatb BbIBOA O 3aBUCUMOCTU AaBfeHNs AaHHOW Macchl ra3a oT ero o6bema npu
NOCTOSAHHOM TemMnepaType.
5. MocTponTb rpadmK 3TOM 3aBUCUMOCTMW.

BbiBOObI NO paborTe.

KoHTponbHbIe BONPOCHI:

1. YT0 HasbiBaloT nsonpoueccom? Chopmynupymnte razoBble 3aKOHbI.
2. 3apucynte rpacdumkm U3onpoLeccos?

3. BanuwunTe | 3aKOH TepMOAMHAMUKM ANSA Pa3fyHbIX U30MpOLLECCOB?
Kakon npouecc HasbiBatloT agnadatHeiM? MNpuBecTtu npumepsl

Jlumepamypa:

Msakuwes, I'. A. Pnsnka. 10-1 knacc. basoBbin 1 yriybneHHbI YpoBHY : y4ebHuk / . A. Mskuwes,
b. b. byxoBues, H. H. Cotckuin ; noa pea. H. A. MNMapdeHTtbeBonn. — 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).

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

Pasgen 2. Tema 2.2 ArperaTHble COCTOSIHUA BellecTBa

NabopaTopHoe 3aHATHME Ne 2
OnpegeneHve BNaXHOCTM BO3AyXa
Llenb: Onpenenntb OTHOCUTENbHYHO BMAXXHOCTb BO3adyXxa B KabMHeTe.

WNcxopHble gaHHble M maTepuarnsi:
TepMoMeTp AEMOHCTPALMOHHBIN, TEPMOMETP NabopaTopHbIi, CTakaH ¢ BOAOW KOMHaTHOM
TemrnepaTypbl ,KyCOK Mapnu, NncuxoMeTpuyeckas Tabnuua.

Kpatkaa aHHOTauus.

1. Boga 3aHnmaeT okono 70,8% noBepxHOCTM 3eMHOro wapa. XXuBble opraHm3mMbl cogepkaT oT
50 0o 99,7% Boabl. O6pa3HO roBOpPs XUBbIE OpraHn3Mbl - 3TO oayLUeBnéHHasa Boda. B
aTMocdepe Haxoantcsa okono 13-15 Teic. Ky6. KM BOoAbl B BUAE Kanenb, KPUCTaNsoB CHera u
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BoAsHoro napa. B cpeaHem B atmMocdepe 1.24x 101ekr BogaHoro napa. M xoTta ero gonto
cocTtaBnsaeT MeHblle 1 % oT obLen maccol aTMocdepsbl, €ro BMSHWE Ha norogy, knumat 3emnu,
CaMOYYBCTBME NIOAEN OYEHb BESUKO.

[(MaBHbBIN NCTOYHUK BOLSHOIO napa B aTMocdepe - ucnapeHne Boabl C NOBEPXHOCTU OKEAHOB,
MOpen BOAOEMOB, BMaXHOW No4yBbl, pacteHui. C BOASHBIX MPOCTOPOB M CyLUKX 3a rof ucrnapsieTca
cabilwe 500 000 km3BOAbI, T.€. KOMMYECTBO BOAbI, MOYTU PABHOE KONMUYECTBY BOAbI B YépHOM
Mope.

B aTmocdepe noa BNusHMeM pasnuyHbIX NPoLLeCccoB BOASHOW nap KOHOEHCUPYETCA.

Mpu aTom obpasytoTcs obnaka, TymaH, ocagku, poca. Npu koHAeHcaunn Bnaru BbiaenseTcs
KONUYeCTBO TENMOThbl, paBHOE KONUYeCTBY TENMOThI, 3aTpavYeHHOMY Ha NUCnapeHue.

OTOT NpoLecc NPUBOANT K CMAMYEHUIO

KNUMaTU4eCKNX yCrioBUIM B XONOAHbIX panoHax.

2. Bo3gyx MOXeT ObITb CYXOW M BfI@XHbIA B 3aBUCUMOCTM OT KONMYEeCTBa NapoB, HaXOASLLMXCS
npw gaHHOM TeMmnepaType B aTMocdepe.

ABContoTHas BMaXXHOCTb p NOKa3biBaeT CKOSIbKO rpaMMOB BOASHOMO napa CoOgepXuUTCs B BO3yxXe
06bEMOM 1 M3 MpY AaHHBIX YCMOBUSAX, T.€. NNOTHOCTb BOAAHOIO Napa, M3MepsieMoro B é

[ns cy>xaeHnsa o cTeneHn BNaXXHOCTU BaXXHO 3HATb, B1IM30K nu ganék BoasHon nap,
HaxoAsALMNCA B BO3ayXe, OT COCTOSIHUSA HacbIWeHns. [1na aToro BBOAAT NOHATHE
OTHOCUTENTbHOW BNaXXHOCTMU.

OTHOCUTENBHOM BNAXHOCTLIO BO3yXa ¢ Ha3blBalOT OTHOLLIEHME abCOMOTHON BIAaXXHOCTU
BO3yxa p K NSIOTHOCTU p, HACbILEHHOro BOASIHOrO napa npu Ton e TemnepaTtype.
BblpaXkaeTcs B NPOLIEHTAX.

OTHOCUTENBHYIO BNAXHOCTb MOXHO onpeaenutb no gopmyre.

» =2 x100% (1)
Po

3. Ecnun BnaxHbIM BO34yX oxriaxnaTtb, TO NPy HEKOTOPOW TeMnepaType nap, HaxogsLWwmncs B
BO34yXe MOXHO LOBECTW 0 HacblweHus. MNpun ganbHenwem oxnaxaeHnum BogsaHon nap
HayMHaeT KOHOEHCUPOBAaTLCS B BUAE POCHI.

MogaBngaeTcsa TymaH, BbinagaeT poca.

Temnepatypy, Npu KOTOPOW nNap, HAXOASALWMNCS B BO34yXe, CTAHOBUTCS HACbILEHHbI B npouecce
OXNaXXOeHUs, Ha3blBalOT TOYKOWN POCHI.

Mo TOYKe pocChbl C MOMOLLBIO creumanbHbIX Tabnuy MOXHO onpeaennTb abCoNIOTHYHO BNAXXHOCTb
p. o 3agaHon TemnepaType BO3ayxa MOXHO onpedenuTb C MOMOLLBbIO 3TUX Xe Tabnuy
NNOTHOCTb HacCbIWEHHOro napa p,, a 3atem no cdopmyre (1) onpenenstoT OTHOCUTENbHYIO
BNa)HOCTb BO3ayxa.

4. 3HauyeHne BrnakHOCTM BO3ayXa.

OT BNaXkHOCTN 3aBMCUT MHTEHCUBHOCTb MCMAPEHUsI Briari C NOBEPXHOCTU KOXM YenoBeka. A
ncnapeHune Bnarn uMeeT 6onbLIoe 3HAa4YEHNA 4Ns NnoaaepKaHna TemnepaTypbl Tena NOCTOAHHON
[

BnaronpusaTHas ansa yenoBeka OTHOCUTENbHAA BNaXXHOCTb Bo3ayxa 40-60%. Takyto BNaXXHOCTb
noaaepXXusatT NPOM3BOLCTBEHHbLIX NOMELLEHNAX, HA DOPTY KOCMUYECKOro Kopabns.

Bonbluoe 3Ha4YeHne nMeeT 3HaHMe BIIaXXHOCTU B METEOPOSIOrMn AN npeackasaHus norogbl, T.K.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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KOHAEHCaUNsa BOASIHOIoO napa NpMBoauT K obpa3oBaHMio 0611akoB 1 nocneaywemMy BbinageHuto
ocagkos. Npun aTom BbigensieTca 6onbLoe KONMYecTBO TENNOTLI B atmocdepy. N HaoboporT,
ncrnapeHne conpoBoOXaaeTcs NormoLweHnemM TennoTol.

B TkaukoM, KOHOMTEPCKOM, /MeYyaTHOM U ApYrMx NPpOM3BOACTBaX ANA HOPMasibHOro TeYeHUs
npoLeccoB Heobxoanma onpenenéHHasi BNaxHOCTb.

XpaHeHune NnpousBeaeHnn UCKYCCTBA, KHUI, My3blKanbHbIX UHCTPYMEHTOB TpebyeT noaaepXaHus
BMNaXHOCTN Ha HEOHXOOMMOM YPOBHE.

5. MNpunbopbl Ans onpeaeneHns BRaXxHOCTMU.

[ns onpegeneHnst BNaXHOCTM BO3A4yXa UCNOMb3YOT Takne Npudopsbl, Kak rmrpoMeTpbl
(KOHAEHCALUMOHHBIN 1 BONOCHOM) U ncuxpomeTpbl. C NOMOLLBIO KOHAEHCALMOHHbLIA_TUrpoMeTpa
MOXHO onpeaenntb

abConTHYIO BIIAXXHOCTb MO OYKe pOChI.

[lencTteure BONOCHOroO rmrpoMeTpa OCHOBAHO Ha CBOMCTBE YerioBe4YeCKOro Bosioca yanmHATLCA
Mpn yBenMyeHnn OTHOCUTENBHOW BNAXXHOCTWN BO3AyXa.

Mpn aTOM CTpenka Ha LWKane ykasblBaeT OTHOCUTESbHYH BNaXXHOCTb BO34yXa B NPOLIEHTAX.

6. YCTPOMCTBO N NpUHLNN SENCTBUA NCUXpOMeETpa.

lMcuxpomeTp cocTouT 13 AByx TepmomeTpoB. OanH TepMOMETP NOoKa3bliBaeT TeMmnepartypy
BO34yxa, a Apyron obMoTaH TKaHbto, KOHEL, KOTopow onyLleH B Boay. [1pu ncnapenumn sogbl ¢
TKaHW TEPMOMETpP oxnaxgaeTcs.

Mpn 6onbLen NN MeHbLLEN BNAaXXHOCTU UCNapeHne nponcxogut beictpee?

3HauMT pa3HOCTb NOKasaHUn TepMomeTpa TeM Bornblue, YeM MeHbLUE OTHOCUTENbHAsS
BNaXHOCTb. [0 pa3HOCTM NoKasaHW Cyxoro U BNaXXHOro TEPMOMETPOB C NOMOLLbIO
cneumnanbHbIX Tabnuy, MOXHO onpeaerniuTb OTHOCUTESbHYHO BAXXHOCTb BO34yXa.

YkasaHus k pabore.
1.C NOMOLLbI0 AEMOHCTPALMOHHOIO TEPMOMETPA U3MEepPbTE TeMNepaTypy no3gyxa B knacce - Kyx

TepMomeTp NlabopaTopHbIN.

2. ObepHUTEe pesepByap TepMomeTpa nabopaTopHOro Mapriemn Tak, YToObl KOHYMK TKaHM
cBOOOOHO CcBMCaAn BHU3, N 3aKPENUTE €0 HUTKOW.

3. [lep>xa TepMOMETp 3a €ro BEpXHUIN Kpawn, OnycTUTE CBUCAIOLLYIO YacTb TKaHU B Boay. Boaa
AOJDKHA CMOYNTb TKaHb. [pun aTOM pe3epByap TepMOMETPa AOSMKEH OCTABaTbCA BbILLE YPOBHS
BOAbl B CTakaHe.

4. Habniogas 3a nokasaHuasMn TEpMOMETPA, 3anuLIMTE CaMO€e HU3KOE NMoKasaHne TepMOMETpa,
9TO 3HAUUT Ly

5. Pe3ynbTaTbl U3MEPEHUN 3aHecUTe B Tabnmuy.

t cyxoro, 0OC | t BnaxHoro ,0C t cyxoro — t BnaxxHoro ,0C | OTHoCUTeNbHas BraXHOCTb
®,%

6. C NoMOLLbHO NCUXPOMETPUYECKON TabnuLbl onpeaenuTe OTHOCUTENbHYHO BNaXXHOCTb BO3ayXa
B Knacce

7. BbiBOA.
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.9/22

KoHmporsbHbie 80rpocski
1. Yto Takoe ucnapexHme? KongeHcaums?
2. Kakne aTtmocepHble ABneHnst 00bACHAITCA KOHAeHcaunen napa?

3.[NornawaeTcs nnu BblaenseTcs aHeprna npu
a) koHaeHcauun, 6) ncnapeHmn?

4.Kakon nap HasblBalOT HacCbIWEeHHbIM? HeHacbIWweHHbIM?
5. Yto o3HavaeT AnHaMM4eCcKoe paBHOBECUE XNOKOCTM 1 napa?
6. Toyka pochbl.

Jlumepamypa

Msakuwes, . A. Pnsnka. 10-1 knacc. basoBbi 1 yriyGAeHHbIN YPOBHU : y4eOHUK / . A.
Msaknwes, b. b. byxoBues, H. H. Cotckun ; nog peg. H. A. NapdeHTbeBon. — 11-e 13a., cTep.
— Mocksa : NpoceeweHne, 2024. — 432 c. : un. — (Knaccunyecknin kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (gaTa
obpaiuenuns: 21.10.2024). — Pexxum gocTtyna: no nognucke

Pa3pen 3.Tema 3.2.3akOHbl NOCTOAHHOrO TOKa.

NabopaTopHoe 3aHsATME Ne3
M3yyeHune nocnegoBarTenbHOro U napannefnbHOro coeAMHEeHNA NPOBOAHUKOB
(pe3uctopoB).

Lleﬂb: JKCNnepmnMeHTaribHO NpoBEepPUTb yTBEPXOEeHUE O TOM, YTO B SﬂeKTle‘-leCKOf;l uenu,
coaepxalleii ABa nocneaoBaTenbHO COeANHEHHbIX Pe3McTopa CoNpoTUBIEHNEM Ry, U R,
crnpaBensjinBbl paBeHCTBA:

Ry 3= R1+Ry; Uy = Uy tUy m

U R
U—l = R—1 , rae U u U, - NnageHne HanpsikeHne Ha COOTBETCTBYIOLLNX COMPOTUBIEHMSIX.
2 2

NcxoaHble aaHHbIe U MaTepuarnbl: UICTOYHMK SNEKTPONUTaHNUS, pe3nucTop R;, pe3nctop R,,
amnepMeTp, BONbTMETP, KoY, coeanHUTENbHbIE NPOBOAA.
CxeMa yCTaHOBKM 4111 BbINONHEHUS paboThbl MokasaHa Ha puc 1.

CopepaHue 1 NopsaoK BbINOSTHEHUST paboTbl:
lNocnepoBartensHoe coeanHeHve
1. O3HakoMuTbCA € Npudopamu 1 obopyaoBaHMEM, 3anucaTb UX TEXHUYECKNE OaHHbIE.
2. Cobpatb anekTpuyeckyto Lenb (puc 1).
3. NamepuTb obLiee HanpsikeHne U, n HanpshkeHne Ha ydyactkax Uy, Us.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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4. N3mepuTb cuny Toka |.
5. Pe3ynbTtaT namepeHuin n BbIMMCNEHUIN 3aHECTM B Tabnuuy.

Uz,B U1'2,B R]_,OM Rz, OMm R1,2' OMm ﬂ M1
U, R,

I, A Uy, B

6. Mo nonyyYeHHbIM AaHHLIM paccuYnTaTb CONPOTUBIIEHME PE3UCTOPOB -R;, R,, obLiee

conpotueneHue R.

MpoBepuTh:
Y-k
U, Ry

b)Ui, =U + U,
C) I = 11 = 12
Puc (1)

7. N3meHnTb CXeMy YCTaHOBKM TakK, 4TOOLI OHa No3Bonsna N3MEPUTb Hanps>xeHne Ha BTOPOM U
nepsoM COMPOTUBIIEHUN. Cxemy 3apucoBaTb B TeTpaib

redcmeamu 1C: Konnedx
xpaHswemycs e 1C: Konnedx
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Puc (2) Puc (3)

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

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

10. Belumcnutb conpotusrneHnsa Ry, R, n npoBepuTb crnpaBeMBOCTb paBeHCTBA
Ri2, =R;+R;

U
11.Bbl4MCIINTb OTHOLIEHUS] — =
U, Ry

Ry

MapannenbHoe coeanHeHue

1. O3HakoMuTbLCA € Npubopamu 1 0bopyaoBaHMEM, 3anucaTb X TEXHUYECKUE JaHHbIe.
2. Cobpatb anekTpuyeckyto uenb (puc 1).

3. amepuTtb obuwee HanpsixkeHne U, a Takke cuny Toka |.

4. PeaynbTaT N3amMepeHnin N BblMUCNIEHNI 3aHECTUN B Tabnuuy.

U | I,A|IL;,A | I5,A |R;,0M | 1/R;,0M | R, OM | 1/R,, |Ry5,0M | 1/R,,0m | I1/1,
B Owm

JAS

5. HapucoBaTtb B TeTpaan CXemy 3feKTpUyYeCcKon Lenu.
MpoBepuThb:

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

b) Uy .=U1=U,
C) I=1;+1,

Puc (1)

6. IaMeHnTb CXxeMy yCTaHOBKM Tak, YTOObl OHa NO3BONsNa U3MEPUTb CUMY TOKa Ha BTOPOM U
nepBoM conpoTuereHnn. CxeMy 3apucoBaTtb B TeTpaib.

—® L L 3 1 1C: Konnedx

1 2 ycs1 8 1C: Konnedx




KMPK BIrAP® ®Irb0Y BO «KI'TY»
MO-35 02 09-00[.11.J13

DU3NKA | C.12/22

Puc (2) Puc (3)

7. Mo gaHHbIM NpoBeAEHHbIX U3MEPEHUIN BbIMUCIUTL BENNYMHBLI CONPOTUBNEHUN
R, R,

MR, a
Takke

BenuyuHbl 1/Ry n 1/R,
8. Bbluncnutb cymmy 1/R; n 1/R, npoBepuTb CnpaBeanMBOCTbL paBeHCTBa

BbiBOog no pabore.

KoHmporibHbIe 80MpPOCHI:

1. Kakoe coeamHeHmne Ha3bIiBalOT NocneaoBaTenbHbIM?

2. Kakoe coeguHeHune napannenbHoe?

3. Coopmynumpynte 3akoH Oma ansa yyacrtka uenu.

4. B yeM npeumyLLeCTBa NapannenbHoro coeanHeHnst notpedutenen?
5. Kakon npnbop coeguHeH napannenbHo ¢ notpeburenamm?

Jlumepamypa:

Mskuwes, I". A. dusuka. 10-n knacc. ba3oBbin 1 yrnybneHHbIN YpoBHW : y4ebHuk / . A. Makuwes,
b. b. byxosues, H. H. Cotckun ; nog pea. H. A. NMapdeHTbeBon. — 11-e nsg., ctep. — Mocksa :
MpoceeleHune, 2024. — 432 c. : un. — (Knaccudecknin kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (naTta obpaiieHus: 21.10.2024).
— Pexwum goctyna: no nognucke. (ctp.130-133).

Pa3pen 3. Tema 3.2.3aKOHbl NOCTOAHHOIO TOKA.

NabopaTopHoe 3aHaATMe Ne 4
OnpepeneHne 3C 1 BHyTpPeHHEro conpoTUBIIEHUSA NICTOYHUKA TOKa.

Llenb: oBnageHve npuemom onpeaenenduns 34C n BHyTPEHHEro ConpoTUBIEHMS
MCTOYHMKA TOKa C MOMOLLbIO BONbTMETPA M aMmnepmeTpa.

LokymeHnm ynpaensiemcsi npozpamMmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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NcxopHble AaHHble U MaTepuarbl: UICTOYHUK TOKa, amnepMeTp, BONbTMETP, PE3NCTOP, KoY,
coeanHUTErNbHblEe NpoBoAa.

KpaTKaFI aHHOoTauus.

PaboTa BbINOMHAETCA C NOMOLLIbIO

3KCNepuMeHTarnbHOW YCTaHOBKKU, cxemMa

KOTOpOM n3obpaxkeHa Ha pucyHke 1.

S0 C n3mepsoT ¢ NOMOLLbIO BONbTMETPA Npu
pa3oMKHYTOM Kritode. B aTom crniyyae

conpoTMBNEHnE BHewWwHen uenm R —» « (unn R » r), n Torga

U=e.(1) ,

Cnepnyet 3amMeTuTb, YTO paBeHCTBO (1) BbINONHAETCA , ,
TEM CTpOXe, YeMm BonbLUe BHYTPEHHEE CONPOTUBNEHNE
BONbTMETpA.

BHyTpeHHee conpoTMBEHNE NCTOYHMKA TOKa
onpeaenstT nocne Toro, kak 3C byaeT namepeHa. /\_f\
3aMbIKaloT KITHoY U M3MepsT HanpskeHne U Ha U
pesuctope un cuny Toka | B uenn. CornacHo 3akoHy Oma
AN NOSTHOW uenu, cogepXallemn pesncTop, MoOXHO \

yTBepXaaTtb, 4YTO . , A Y. - , _]

r=<2(2)

1

CopepkaHue n NopsaoK BbINOSTHEHUS paboThl:

1. JokaxunTe cnpaBennmeoctb doopmynbl (1).

2. BoiBegute pacyeTHyto bopmyny (2) onsa onpegenieHns BHyTPEHHEro COnpoTUBIIEHMS
NCTOYHUKA TOKa.

3. YkaxuTte, kakve usmyeckme BennyuHbl nognexart npsaMomMy n3mMepeHuto ansi onpeaeneHus
O[C 1 BHYTPEHHEro COnpoTUBIIEHUSA UCTOYHMKA TOKa NPUEMOM, UCNONb3yeMbIM B JAHHOM
paboTte. C NOMOLLbIO Kaknx n3ameputenbHbiX Npubopos ByayT npoBeAeHbl N3MepeHnsa?
OnpepenuTte 1 3anuwmnTe rpaHunLbl abCOMTHBIX NOrPELUHOCTEN 3TUX NPUBOPOB.

4. Onpegenute 1 3anunTe rpaHyubl abCOMNTHBIX MOrpeLlHoOCTen oTcyeTa amnepmeTpa u
BOMbTMETpA.

5. 3anuwmnte popmynbl 4ns onpegeneHns rpaHnubl abCosOTHBLIX NOrPELLHOCTEN U3MEPEHUS
AACwur.

6. MoaroToBbTe TAbNUUY ANS 3aNMCK Pe3yNbTaToB N3MEPEHUI N BbIMUCTIEHWUIA.

e, B Ae, B U B AU,B I, A AlLA r, Om Ar, Om

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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7. Cobepute akcnepumeHTarnbHy0 YCTaHOBKY No cxeme, n3obpaxeHHom Ha pucyHke 10.

8. MNoaknio4nTe NCTOYHUK TOKa K 9NEeKTPOCEeTU 1 Npu pa3oMKHYTOM Kntoye namepbte 34C
NCTOYHUKA.

9. 3aMKHUWTE KIHOY, onpeaennTe 1 3aHecuTe B Tabnvuy NokasaHUa amnepmMeTpa U BONbTMeTpa.
10. BblumcnmTe rpaHnubl abContoTHbLIX NOrpeLLuHocTen namepenun €, U n .

11. Bblumcnute 3HayeHne BHYTPEHHErO CONPOTUBITIEHUS UCTOYHMKA TOKa T.

12. Bbluncnure 3HavdeHme rpaHuLbl abCcontoTHOM NOrpeLHoCTr Ar.

13. 3anuwmnTe nony4yeHHble 3HavyeHUst 3 C 1 BHyTPEHHEro CONnpPOTMBIIEHUS] C Y4ETOM rpaHuL, NX
abCoNOTHBIX NOrpeLLIHOCTEN:

Eper —E X AE  Tyer =1 £ Ar
BeiBog no pabore.

KoHmposibHble 80MpocChl:

1. MoyeMy BHYTpeHHee CoNpoTMUBIEHME BONbTMETPA MOXET BNUSITb HA TOYHOCTb U3MEPEHMS
a4cC?

2. Kak nsmMeHuTbCs nokasaHue BoNbTMETPa Npu 3aMKHYTOM KIto4e, eCrv BHYTPEHHee
COMPOTUBIIEHNE UCTOYHMKA YBENNYNTCS?

3. Kakum gomkHo 6biTb CONPOTUBIIEHNE pe3ncTopa, YToObl CUIy TOKa B LENW He NpeBbillana
BEPXHWUIA Npeaen uaMepeHus amnepmeTpa?

Jlumepamypa:

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

— Pexxvm goctyna: no nognucke. (ctp.304-308).

Pa3pgen 3.Tema 3.4. MarHntHoe none.

NabopaTopHoe 3aHsATME N2 5
N3yyeHune aneKTpoMarHUTHON NHAYKLUN.

Lle.l'lbi N3Yy4nUTb ABJEHNE SJ'IeKTpOMaFHI/ITHOIZ MHOYKUNN.
McxogHble faHHbIEe U mMmaTtepuarnbl: MunnamnepMmeTp, NCTOYHUK NUTaHNA, KaTyLUKn C

cepagevyHnkamMmmn, MarHmnTbl, BbIKIto4YaTesib KHOMOYHbIN, COEANHUTESbHbIE nposoaa, MarHUTHas
CTpeJika, KoMnac, peocrtar.

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

Cambli BaXkHbI (haKT, KOTOPbI yAanocb OOHapPYXUTb - 3TO TECHAs CBA3b MEXAY ANIEKTPUYECKUM
N MarHUTHbIM norem. NepBbIn War B OTKPbITUM HOBbIX CBONCTB 3N1EKTPOMarHUTHbIX
B3anmogencteum cagenan M. ®apagen B 1831r. ABneHne anekTpoMarHMTHOM NHOYKLMN
3aKn4vaeTcs B TOM, YTO B 3aMKHYTOM MPOBOASLLEM KOHTYpPe BO3HUKAET TOK MPU U3MEHEHUN
yucrna NMHUA MarHUTHOM MHAYKLUMU, MPOHU3bIBAKOLNX NOBEPXHOCTb, OFPAHUYEHHYIO 3TUM
KOHTYpPOM.

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

1. MNpuctaBuTb CEPAEYHMK K OOHOMY M3 NMOSIKOCOB NOSIOCOBOrO MarHuTa u BOABUHYTb BHYTPb
KaTyLlKn, Habngas ogHOBPEMEHHO 3a CTpenikon munnnamnepmeTpa (MoXHo 6e3 cepaeydHumka).
2. MNoBTOpUTL HAabNogeHWe, BblABMras MarHUT 13 KaTyLLKW, a TaKkKe MEHsIst Nositoca MarHuTa.

3. BadmkcmpoBaTtb cxemy onbiTa U NPOBEPUTL BbINOMHEHNE NpaBuna JleHua B KaXgom criyyae.
4. Pacnonoxutb BTOPYH KaTyLIKy PsSiAOM C NepBOW Tak 4ToObl OHM coBnaganm.

5. BctaBuTb B 06€ KaTyLLKK XeNesHble CepaeYHUKN, U NPUCOEANHUTDL BTOPYIO KaTYLLKY Yepes
BbIKITHOMATENb K MICTOYHWUKY NUTaHMUS.

6. 3amblkaa n pasmMblikas KoY, HabnaaTe OTKIIOHEHWE CTPENKN MUNNnaMmnepMeTpa.

7. 3apncoBaTb CXxeMy OnbiTa 1 NPOBEPUTL BbINOMHEHME Npasuna JleHua.

S [N
| S

AD<O

AD>0
N

BbiBOAbI NO paborTe.

KoHmporibHble 80rpocsi:

1. KTO OTKpbIN ABNEHne 3neKTpoOMarHUTHOW NHAYKUNN?

2. CchopmynmpoBaTb 3aKOH ANEKTPOMAarHUTHON MHAYKLUMW.

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

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

Paspen 5. Tema 5.1. leomeTpuyeckas ontuka.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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Na6opartopHoe 3aHATME N2 6
OnpepneneHne nokasartens NperioMneHns cTekna
Llenb: onpegenuTb nokasaTenb NpenomsieHnst ctekna.

NcxoaHble gaHHble 1 maTepuanbl: CTeknsiHHas nnactuHa ¢ ABYyMS napannesnbHbIMU FpaHsaMu,
OGynaBku C NNacTUKOBOWN rofoBKOM(3LWT), TPAHCNOPTMP, NOABEMHbIN CTONKK, Tabnuua
TPUrOHOMETPUYECKUX PYHKLMMN.

Kpatkasa aHHOTauus

CaeT npw nepexope 13 ogHou cpeabl B APYrylo MEHSIET CBOE HanpaBreHue, T.e. NPeroMnseTcs.
MpenomMmneHne 06bSCHAETCA TEM, YTO CKOPOCTb pacnpoCcTpaHeHUsl cBeTa npu nepexone u3
OfHOW cpeabl B APYry0 N3MEHSIETCA U NOAYMHSIETCS CreAyLWMM 3aKoHaM:

1. Magatowmm nyy nexat B O4HOW MIOCKOCTU C NEPNEHOMKYIISIPOM, NMPOBEAEHHBLIM Yepes TOUKY
nageHus K pasgeny AByx cpeg.

2.0THOLWeEHMe CUHyCca yrna nageHnsa u cuHyca yrna npenomrieHuns - BenmynHa nocTosiHHas Ansg
AaHHbIX ABYX cpef M Ha3biBaeTcs KO3 UUMEHTOM NperiomMneHns (n), BTOpon cpeapbl
OTHOCUTESTbHO NEePBON:

n = sina/sing.

CopepxaHue 1 NopsiAoK BbINOMHEHNSA paboTbl

1. O3HakoMuTbCA ¢ Npudopamm 1 o6opyaoBaHNEM.

2. Ha nogbeMHbIN CTONMK NONOXUTE pa3BepHyTYyH TeTpadb Ans nabopaTtopHbix paboT. Ha nuct
TeTpagu nnawms NonoXUTb CTEKNAHHYIO MNACTUHY U KapaHdalloMm 06BeCTn €€ KOHTYpbI.

3. C gpyron CTOpOHbI CTeKra, MNOMOXUTb Kak MOXHO Aarblue Apyr OoT gpyra, ABe 6ynasku Tak,
4yTObbl NPAMas npoxogsllasa Yepes HUX He Obina NnepneHanKynapHa 0aHOW 13 napannenbHbIX
rpaHen NnacTuHbI.

4. TpeTbto OynaBky pacrnofnioXuTb MO rpaHn C APYron CTOPOHbLI CTEKNa M BKOSOT €€ TakK, YToObI
CMOTPS BOOMb BCeX OynaBoK B CTEKNO BUAETb UX PACMNONIOXEHHBIMU HA OAHOWN NPSIMOW.

5. Ctekno n bynaBku, CHATb 1 MeCTa HaKonoB OTMETUTb Toukamu 1,2,3. Yepes Toukn 1,2 n 3
NPOBECTU MpsiMble OO0 NepecevYeHns C KOHTypaMu cTekna. Yepes To4Ky 2 npoBecTyn
nepneHavkynap K rpaHuue AB oByx cpeq Bo3gyx-CTeKo.

6. OTMETUTb yron nageHust a n yron NpenomMneHuns  TpaHCnopTUPOM, U3MEPUTb 3TW YIibl U MO
Tabnvue 3Ha4YeHnn CMHYCOB ONpeaennTb CUHYCbl 3TUX YITIOB.

BapuaHT 2
[MokasaTenb NpenomMmeHns cTekna OTHOCUTENbHO BO3ayXa onpegensiercsa no dopmyre:
n=sina/sing "
raoe a - yronb nageHus v

MNy4yka cBeTa Ha rpaHb
nnacTuHbl U3 BO34yXa B

vil

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

[ns onpegeneHnst OTHOLLEHMUS, CTOSILLEro B NpaBon YacTu oopMyIibl, MOCTYNAaKOT CrieayroLmm
obpas3om. [Nepen Tem kak HanpaBUTb Ha NNACTUHY CBETOBOM MYy4OK, €€ pacnonaratT Ha nncTe
MunnumeTpoBon Bymarn (Mnun nucte Bymarun B KNeTky) Tak, YTobbl ogHa U3 eé napannesnbHbiX
rpaHen coBnana c npeaBapuTeribHO, OTMEYEHHOW NUHMEN Ha Bymare. OTa NIMHUS YKaxeT
rpaHuLy pasgena cpef: Bo3ayX - CTeKro. TOHKO OMMHEHHBLIM KapaHdalloM NPOBOAAT NINHUIO,
BAONb BTOPOW NapansienbHoOn rpaHn. 3ta NUHUA nsobpakaeT rpaHuLy pasgerna cpef CTekno -
BO3YyX.

Mocne aToro, He cMmelLas NNacTUHbl, Ha €€ NepByHo NapannenbHY rpaHb HanPaBNAKT Y3KUN
CBETOBOM MY4OK MO KakMM-nmobo yrnom K rpaHun. Baoons 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 BXOOALWMN, BbIXOAALWMNM N NepenioMIEHHbIN Ny4n. Yepes Touky B rpaHuubl
pasgena cpef, Bo3gyx - CTeKno, NpoBOAAT NeprneHaukynap K rpaHuue, oTMeYaroT yriv nageHus a
n npenomnexus B. [lanee ¢ NOMOLLbIO LIMPKYNs NPOBOAAT OKPYXXHOCTb C LLEHTPOM B TOYKe B n
CTPOAT NPAMOYrofibHble TpeyronbHukn ABE u

CBD

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

rnokasaTerns npefioMreHus cTekna umeeT 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 nameHsietcs nokasatenb NnpenomneHns npy nepexoge cBeta u3 MeHee nnoTHOM

cpenbl B 6onee nrnoTHyto.

4. B kaKkon cpefe CKopocTb cBeTa HambonbLaa?

5. lNMpu Kaknx ycnoBusAxX MOXeT HacTynaTb MOSIHOE OTpaXkeHne?

Jlumepamypa:

Mskuwes, I". A. dusuka. 10-n knacc. ba3oBbin 1 yrnydneHHbIN YpOoBHM : y4ebHuk / . A. Makuwes,
b. b. byxoBues, H. H. Cotckuin ; noa pea. H. A. MNMapdeHTbeBonn. — 11-e nsg., ctep. — Mockea :
MpoceeweHune, 2024. — 432 c. : n. — (Knaccuveckui 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 ANNHbI CBETOBOMW BOJIHbI NPU NoMoLlum AndpakLMOHHOMN peLUueTKH

Ll,eﬂbi n3yvyeHune 4BrieHnA ﬂ,I/ICbpaKLI,VIVI cBeTa N NCnornb3oBaHME 3TOINO ABITEHUA ONA
onpepgeneHna annHbl CBETOBOW BOJIHbI B pa3sIn4HbIX HaCTAX BUOUMOTIO CrEeKTpa.

Mpubopbl 1 maTepumansbl: AgudpakUuMoHHAA peLETKa; NNocKasa wWwkana co LWernbko 1 namna
HaKanMBaHWsi C MAaTOBbIM 3KPAHOM, YKPENSIEHHbIE HA ONTUYECKON CKaMbe; MUINTMMETPOBAs
nuHemnka.

1. TEOPUA METOJA

[Ovdpakumen BoNH Ha3biBaeTcsa ormbaHne BonHamMmu npensatcTeuin. MNog npenaTcTBMsaMin
NOHUMAIOTCS pasfnnyHble HEOOHOPOAHOCTU, KOTOPbIE BOJSIHbI, B YACTHOCTU, CBETOBbIE, MOTYT
ormbaTb, OTKIMOHAACH OT MPSMOSIMHENHOrO pacnpocTpaHeHns n 3axoasa B obnactb
reomeTpudeckon TeHn. [indppakumna HabngaeTcs Takke, Koraa BOSHblI NPOXOAAT Yepes
oTBepcTU4, ornbas mx kpas. Judpakumnsa 3ameTHO BblpaXKeHa, ecrnv pasMmepbl NPENSTCTBUIA UNn
OTBEpPCTUI Nopsaaka AMMHbBI BOSHbI, @ TakkKe Ha BONbLUMX PacCTOSAHUAX OT HUX NO CPABHEHUIO C UX
pasmepamu.

Ouvdpakums cBeTa HaXOAUT NpaKTU4ecKoe NPUMEHEHNe B ANAPaKLMOHHbIX peLlETKax.
AndpakuMOHHON PELLETKOW Ha3bIBaKOT BCAKYIO NEPUOLONYECKYIO CTPYKTYPY, BIUSAIOLLYIO Ha
pacnpocTpaHeHue BOSH TOW UM nHom npupogel. MNpocTtenwas ontuyeckas AngpakynoHHas
peLlwéTka npeacrasnsaet cobon psag oaMHaKOBbIX NapannenbHbIX O4eHb Y3KUX Lenewn,
pa3fgenéHHbIX OANHAKOBbIMU HENPO3payHbIMK noniocamun. Kpome Takmx npo3payHbiX PeLEeTok
CYLLIECTBYIOT TaKKe OTpaxaTernbHble AUdPaKUMOHHbIE PELLUETKUN, B KOTOPbIX CBET OTpaXaeTcs oT
napannesibHbIX HepoBHOCTEN. [1po3payHble AUdPaKLMOHHBIE PELLETKM 0ObIMHO NPeaCcTaBnAT
cobON CTEKMNAHHYIO NNACTUHKY, HA KOTOPOW aniMa3oM C NMOMOLLLIO CneunanbHON AENUTENbHON
MaLLUMHbI NPOYepYEHbl NONOCHI (LUTPUXM). DTN LUTPUXU ABNAOTCS NOYTU NOSTHOCTLIO
Henpo3payHbIMU MPOMEXYTKaMN MeXAy HENOBPEXAEHHBIMU YACTAMU CTEKISAHHOM MNNACTUHKN —
wenaMm. Ymucno WTpuxoB, NPUXOSALMNXCA HA eANHULY ASIMHBI, YKa3biBaeTCH Ha peLueTKe.
Meprnogom (MOCTOSAHHON) peléTkM d Ha3bIBaeTCA CyMMapHas LWMpUHa O4HOro HeNPO3payHoro
LWTpMXa Nc WnprUHa OAHON NPO3payYHON LWenu, Kak nokasaHo Ha puc. 1, roe nogpasymeBaeTcs,
YTO LUTPUXM U MOSOCHI PACMNOSIOXEHbI NepneHAnKyNspHO MNNOCKOCTU PUCYHKA.
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it

Puc. 1. lNpoxoxaeHne ceeTa Yepes AU PaKkLUNOHHYIO peLLeTKy

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

Ecnu nagatowmin Ha peLlléTky CBEeT COAEPXKUT BOSHbI Pa3fnyHbIX ASIUH 1A, 2A, 3, ..., TO MO
dopmyre (2) MOXXHO nogcyMTaTh AN Kaxkaon komouHaumm k , ans kotopbix 6yayT HabnwogaTbes
rmaBHble MakCUMYMbl MIHTEHCMBHOCTM CBETA.( CBOM 3HAYEeHUs yrna agudpakumm am

Mpun k =0, T. e. B HAaNpaBneHMn, CTPOro NepneHANKYNsAPHOM MIIOCKOCTU PELUETKN,
YyCUNMBaOTCS BOSMHbI BCEX ASIMH. OTO TaK Ha3biBaeMbli CNEKTP HYyNeBOro nopsiaka. [1sa 3Haka,
+k 0 cOOTBETCTBYHOT ABYM CUCTEMAM OUGPAKLMOHHBLIX CNEKTPOB, PACMONOXEHHbIX CUMMETPUYHO
MO OTHOLLEHMIO K CNIEKTPY HYNEBOro nopsaka, criesa u cnpaea ot Hero. Mpu 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:
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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
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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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