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BBepeHue

Pabo4yenn nporpammon AuCUMNAMHBI NPeaycMOTpeHO npoBeaeHve 13 nabopaTopHbIX
3aHATUN

Llenbto npoBegeHuss nabopaTopHbIX 3aHATUN SBNSETCA 3akpenneHne TeopeTUYecKux
3HaHUN N NpuobpeTeHne HeobBXoAMMbIX MPaKTUYECKNX HABbLIKOB U YMEHUI NO OTAESbHBIM TEMaM
Kypca. Hapsigy ¢ dopMupoBaHMEM YMEHUA M HaBLIKOB B Mpouecce MNpakTU4eCKNX 3aHATUWN,
obobuatoTcs, BoipabaTtbiBaeTCca CNOCOOHOCTb U YMEHME UCNOSb30BaTb TEOPETUYECKME 3HAHNA Ha
npakTuKe, pa3BMBalOTCA UHTENNEKTYyalbHbIEe YMEHUS.

OnpepgeneHHas 4acTb Yy4eOHOro BpeMeHW MporpaMMHOrO Kypca U3MKM B CpeaHux
npodeccuoHanbHbliX  y4ebHbIX  3aBeAeHUsX OTBOAMUTCA  IKCMEPUMEHTY,  BbINOMIHAEMOMY
obyvarowmmmca B Buae nabopaTopHbIX 3aHATUN.

BbinonHeHne nabopaTopHbIX 3aHATUIN CNOCOOCTBYET:

1. [nyBokomy 1 0CO3HaHHOMY YCBOEHUIO Matepuana.

2. [NpuobpeteHuto obyyalOLWMMUCA NPaKTUYECKUX YMEHUM U HaBblkOB paboTbl C
nabopaTtopHbiM 060pygOBaHNEM.

3. PopMMpPOBaHUIO YMEHUI MPUMEHSATb NOMYyYEHHbIE 3HAHUS Ha MPaKTUKeE.

4. BeblpaboTke npoeccMoHanbHO 3Ha4YUMbIX KaydeCcTB, KaK CaMOCTOSTENbHOCTb,
OTBETCTBEHHOCTb, TBOPYECKAa NHULMATMBA.

5. Passutuio nHtepeca K pusmke.

B pesynbTaTe BbINOMHEHMS NAbOPATOPHbIX 3aHATMIA Yy oOby4varowmxcs OpMUpPYOTCS
3ANIEMEHTbI CreayLwmx odLwmx KoMneTeHUNN:

OK 01. BbibupaTtb cnocobbl pelleHnss 3agady  npodeccMoHanbHOW  OeATEeNbHOCTH,
NPUMEHUTESNBHO K Pa3SIMYHbIM KOHTEKCTaM;

OK 02. Ucnonb3oBaTb COBpEMEHHblE CpeAcTBa MNOMCKa, aHanmMsa W UHTepnpeTaumu
MHoOpMaUUN U UHAPOPMALMOHHBbIE TEXHOMOMMW AONs BbINONHEHUs 3agdady npodeCccuoHanbHOM
AeATenbHOCTN.

OK 03. lMnaHupoBaTb M peanu3oBbiBaTb COOBCTBEHHOE MPOheccnoHanbHOe U JIMYHOCTHOE
passuTue, npeanpuHUMaTenbCKyo OeATeNnbHOCTb B NpodeccuoHansHom cdepe, Mcnonb3oBaTb
3HaHuWs Mo NPaBoBOM U (PUHAHCOBOW rPaMOTHOCTU B Pa3NUYHbIX XXU3HEHHbIX CUTYyaLMUsIX.

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

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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OK 05. OcyLLl,eCTBJ'IFITb YCTHYO 1 MMCbMEHHYO KOMMYHUKaUWO Ha rocygapCrBeHHOM A3blKe

Poccunckon ®egepaumm ¢ yHeTom oCoO6EHHOCTEN COLMANnbHONO N KyNibTYPHOrO KOHTEKCTA.

OK 07 CopencrBoBaTb COXpaHEHUIO  OKpyXalollen cpedbl, pecypcocbepexeHuto,

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

AencTBoBaTh B ‘-Ip638bl‘-lal7leIX CUTyauumnax.

Mpwn noaroToBke K BbINOMHEHMIO paboThbl crieayerT:

1. TloBTOpUTb TEOPETUYECKUI MaTepuan No COOTBETCTBYOLWEMY naparpady y4ebHuka.
2. O3HaKOMUTbLCS C U3MepPUTESbHBIMU NpUBopamMmn U NX XapakTepucTuKkamu.
3. [lo BO3MOXHOCTM 3apaHee NoAroToBUTbL Tabnuuy Ans 3anucn pesynbTaTos.
4. CpenaTtb NUCbMEHHbIN OTYET MO BbINOSIHEHHOW paboTe.
Mepe4vyeHb NabopaTopHbLIX 3aHATUMN
Ne Kon-
M /I'I HauvmeHoBaHMe NabopaTOPHOro 3aHATUA BO
yacoB
1 N3y4eHne ogHOro n3 n3onpoueccos 2
2 OnpegeneHve BNaXXHOCTN BO3ayxa 2
3 OnpegeneHne anekTpn4eCcKom eMKOCTU KOHOEHCATOpPOB 2
4 OnpegeneHne TepMnyeckoro KoadduumneHTa conpoTMBIeHna megm 2
5 N3mepeHne S0C 1 BHYTPEHHENO CONPOTMBEHNA NCTOYHUKA TOKA. 2
6 M3yyeHne 3aKOHOB nocreaoBaTenbHOrO M napannenbHOro CoeauHeHum 2
NPOBOOHMKOB.
7 WccnepoBaHme 3aBUCUMOCTM  MOLUHOCTM  flaMmnbl  HakanvBaHuA OT 2
HaNPsXKeHUs1 Ha e€ 3aKMmax.
8 M3yyeHune aBneHnst aNeKTPOMarHUTHOW MHAYKUMK 2
9 M3y4eHne paboTbl TpaHcopmaTopa 2
10 OnpegeneHve nokasarensa npenoMmsieHns cTekna 2
11 OnpepneneHve AnvHbl CBETOBOW BOJSTHbI C MOMOLLbIO ANGPAKLNOHHOWN 2
peLleTKun.
12 HabniogeHne cniowHOro u NMMHENYaToro CNekTpoB 2
13 M3y4eHne KapTbl 3Be3gHOro0 Heba 2
NTtoro 26
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Paspen 2.Tema 2.1. OCHOBbI MONEKYNAPHO-KNHETUYECKON Teopun. TennoBoe ABMXKEHNE
MoneKyn.

JTaGopaTopHas pabota Nel
N3yyeHmne ogHoro ns nsonpoueccos

Llenb: nayuntb 3akoH bonnga-MapuoTra.
McxoaHble gaHHble U MmaTepuarnbl: CUNb@OH, MeTannM4yecknin MaHomeTp.

KpaTKaFI aHHOTauuA:

—
hw
\
l

|
ot

OKcnepvmeHTanbHasi yctaHoBKa 4151 NPoBEpPKM 3akoHa bornga-MapuoTTa nokasaHa Ha pUCYHKe.
OHa cocTtonT 13 cunbcoHa, N03BONALErN0 N3MEHATL 0O6bEM rasa (Bo3ayxa), U MeTannnmy4eckoro
MaHomeTpa. CHavana oTKpbiBalOT 00a KpaHa MaHOMeTpa U C NOMOLLLIO BUHTA CUNbgoHa
pacTArMBatoT NN CKUMAKOT LUNIMHAP Tak, YTobbl 06beM Bo3ayxa B HEM Obin paBeH 7,5y.e.3atem
3aKpbIBalOT NpaBbIN KpaH MaHOMeTpa 1 NPUCTYNatoT K NPOBEPKE 3aKOHA

Bonna-MapuoTTa, KOTOpbI UMEET CneayLLyo opMynmnpoBKy: AN ra3a JaHHOW MaccChl
npous3BefeHne faBrneHus rasa Ha ero 06bemM NOCTOSHHO, ecny TeMnepaTypa rasa He
nameHsietca: PV=const . Heckonbko pa3 megneHHo namMeHsitoT o6bem Bo3ayxa B npmubope n
HabnogaeT 3a NokasaHMAMM MaHOMETpa, NPU NOCTOSAHHOW TemnepaTtype.

PesynbTaTbl uamepeHuii 3anucaHbl B Tabnuue rge o6bem BblpaXkeH B YCNOBHbIX

eavHuLax, a AaeneHue - B atmocepax (1 atm = 1 kr/cm? = Ma).

CopeprkaHue 1 nopsaok BbiNomHeHUs paboTbl
1. O3HakoMUTbCS ¢ 06opyaoBaHMEM, 3anucaTb UX TEXHUYECKMNE OaHHbIE.

2. Nameputb 0bbem, faBneHune. PesynbtaTbl 3aHeCTV B Tabnuuy.
3. o nony4eHHbIM AaHHbIM paccyunTaTh - PV.

O61EM V rasa OaBneHune P MponsBeneHne gaBneHns Ha 00bLEM:
PV=const

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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7,5 1

6,5 1,15
6,0 1,25
8,0 0,94
9,0 0,83

4. CoenaTb BbiBOA, O 3aBMCUMOCTY AaBfeHWst 4aHHOW Macchl rasa oT ero obbema npu
NOCTOSAHHOM TemMnepaType.
5. MocTponTb rpadmk 3TOM 3aBUCUMOCTM.

6. BbiBOAbI MO paboTe.

KoHTponbHbIe BONpOCHI:

1. YT0 HasbiBaloT unsonpoueccom? ChopMynmpymnTe ra3oBble 3aKOHbI.
2. 3apucynTe rpaduku n3onpoLeccoB?

3. 3anvwuTe | 3aKkOH TepMOAMHAMUKM ANSA pasfnyHbIX N30NpoLEeCCOB?
Kakon npouecc HasbiBatoT agnabatHeiM? MpuBecTn 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. MNMapdeHTteeBonn. — 11-e nsg., ctep. — Mockea :
MpoceeleHune, 2024. — 432 c. : un. — (Knaccudeckui kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpawieHns: 21.10.2024).

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

Pasgen 2. Tema 2.2 ArperaTHbleé COCTOSIHUA BellecTBa
Na6opartopHoe 3aHATME N2 2. OnpeaeneHue BNaXXHOCTU Bo3ayxa
Lenb :

OnpegennTb OTHOCUTESNbHYHO BMAXXHOCTb BO34yXa B KabMHeTe.

NcxopHble gaHHble U maTepuansi:
TepMoMeTp AEMOHCTPALMOHHBIN, TEPMOMETP NabopaTopHbIi, CTakaH ¢ BOAOW KOMHaTHOM
TemrnepaTypbl ,KyCOK Mapnu, NncuxoMmeTpuyeckas Tabnuua.

KpaTkasa aHHOTauus.

1. Boga 3aHumaeTt okono 70,8% noBepxHOCTM 3eMHOro wapa. >Kneble opraHnambl cogepxat oT
50 0o 99,7% Boabl. O6pasHO roBOps XUBbIE OpraHn3Mbl - 3TO oayLLeBnéHHasa Boda. B
aTMocdepe Haxoantcsa okono 13-15 Tbic. Ky6. KM BOoAbl B BUAE Kanenb, KPUCTaNsoB CHera u
BoAAHOro napa. B cpegHem B atmocdepe 1.24x 101°kr BogsHoro napa. M xots ero gonio
cocTtaBnsieT MeHbLle 1 % oT obLien maccbl aTMocdepbl, €ro BAUAHWE Ha norogy, knumat 3emnu,
CaMOYyBCTBME NIOAEN O4YEHb BEMUKO.

[(MaBHbIM NCTOYHMK BOAAHOrO napa B atMocdepe - ucnapeHme Boabl C NOBEPXHOCTU OKEaHOoB,

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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MOpen BOAOEMOB, BMaXHOW No4yBbl, pacTteHui. C BOASHbBIX NMPOCTOPOB M CyLUKM 3a rof ucrnapsieTca
cabiwe 500 000 km3BOAbI, T.€. KOMMYECTBO BOAbI, MOYTU PABHOE KONUYECTBY BOAbI B YépHOM
Mope.

B atmocdepe nog BNMAHMEM pasnuUyHbIX NPOLLECCOB BOASHOW Nap KOHOEHCUpYeTCA.

Mpwn aTom o6pasytoTcs obnaka, TymaH, ocagku, poca. Npu koHgeHcaumn Bnaru BbigenseTcs
KONMMYeCTBO TENNOTbl, paBHOE KONMMYECTBY TENMOThl, 3aTpavYeHHOMY Ha NcnapeHue.

OTOT npouecc NPUBOANT K CMAMYEHUIO

KNUMaTUYeCKNX YCITOBUN B XOSNOAHbIX panoHax.

2. Bo3gyx MOXeT ObITb CyXOM M BMaXHbIN B 3aBUCMMOCTM OT KONMYECTBA NApOB, HAaXOAALLNXCS
npwv gaHHOM TemnepaType B aTmocdepe.

ABCcontoTHasA BNaXHOCTb p NOKa3bIBAaE€T CKOSIbKO rpaMMOB BOASHOMO napa CoOepXUTCS B BO34yXe
06bEMOM 1 M3 Npu AaHHBIX YCMOBUAX, T.€. NNOTHOCTL BOASHOIO Napa, N3mMepsemMoro B #

[ns cy>XaeHnsi o CTeneHn BNaHOCTU BaXKHO 3HaTb, GNIM30K Unv ganék BoAsIHOM nap,
HaxoasLWMINCS B BO3AyXe, OT COCTOSIHUS HacbILeHUs. [1ns 3Toro BBOASAT NOHATHE
OTHOCMUTENbHOW BNAXXHOCTMW.

OTHOCKTENBHOW BNAXXHOCTLIO BO3yXa ¢ Ha3biBatoT OTHOLLEHWE abCoNOTHOM BNaXHOCTU
BO3AyXa p K NMOTHOCTU p, HACbILLEHHOrO BOASHOIO Napa npu Ton e Temnepatype. ¢
BblpaXaeTCsi B NPOLIEHTaXx.

OTHOCUTENBHYI0 BNaXXHOCTb MOXHO ONpeaenuTb no chopmyrne.

o =2 x100% (1)
Po

3. Ecnun BnaxkHbI BO34yX oxraxaaTtb, TO MNP HEKOTOPOW TeMmnepaTtype nap, Haxoasawmnmncs B
BO34yXe MOXHO JOBECTU 0 HacblweHus. MNpun ganbHenwem oxnaxaeHnum BogsaHon nap
HayMHaeT KOHOEHCUPOBaTLCS B BUAE POCHI.

MoaBngaeTca TymaH, BbinagaeT poca.

Temnepatypy, Npu KOTOPOW nap, HaXo4ALMNCA B BO3AyXe, CTAHOBUTCS HACbILLEHHbI B NpoLiecce
OXNaXXAeHUs, Ha3blBalOT TOYKOWN POCHI.

Mo TOYKe pocChl C MOMOLLBIO creumanbHbIX Tabnuy MOXHO onpeaennTb abCoNIOTHYIO BNAXXHOCTb
p. No 3agaHon TemnepaType BO3ayxa MOXHO onpeaenuTb C NOMOLLbIO 3TUX Xe Tabnuy,
NNOTHOCTb HacCbIWEHHOro nNapa p,, a 3atem no copmyrne (1) onpenenstoT OTHOCUTENbHYHO
BNa)HOCTb BO3ayXxa.

4. 3HadyeHne BNaXHOCTM BO3ayxa.

OT BNaXHOCTM 3aBUCUT MHTEHCUBHOCTb MCMapeHWs BNaru ¢ NOBEPXHOCTM KOXK Yenoseka. A
ncnapeHue Bnarn nmeet 60nbLIOE 3HAYEHUs AN NOAAEepPX)XaHUsa TeMnepaTypbl Tena NOCTOSAHHOM
[

BnaronpusaTHasa ona Yyenoseka oTHocUTEmNbHAsA BNaxHoCTb Bodayxa 40-60%. Takyto BnaXXHOCTb
NOAAEPXMBAKOT NPON3BOACTBEHHbIX MOMELLEHUsIX, Ha BOPTy KOCMUYECKOro kopabns.

Bonblioe 3HaYeHne MMeeT 3HaHMe BNaXXHOCTU B METEOPONOrnM Anst npeackasaHus noroapl, T.K.
KOHAEHCcauusa BoOAHOro napa npuBoauT kK obpasoBaHunio 06nakos 1 nocreayowemy BbinageHunto
ocagkos. Npun aTom BbigensieTca 6onbLoe KonMYecTBO TeNNOTbl B atmocdepy. N HaoboporT,
ncnapeHue conpoBOXAaeTcsi NOrmnoweHnem TennoThl.

B Tkaukom, koHOUTEPCKOM, /NevaTHOM U ApPYrMx NPon3BoACcTBax ANA HOPMarnbHOro Te4eHUs
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npoLeccoB HeobxoavMma onpeaenéHHas BNaXxXHOCTb.
XpaHeHne Npon3BefeHnin UCKYCCTBA, KHUT, My3blKalnbHbIX MHCTPYMEHTOB TpebyeT noaaepaHms

BNa)HOCTN HA HEOOX04MMOM YPOBHE.

5. MNpunbopbl Ans onpeaeneHns BNaxxHOCTMU.

[ns onpegeneHnst BNaXXHOCTM BO34yXa UCNOMb3YOT Takne Nnpubopsl, kKak rmrpoMeTpbl
(kOHAEHCAUMOHHBIN 1 BONOCHOM) U ncuxpomeTpbl. C NOMOLLBIO KOHAEHCALMOHHbLIA_TUrpoMeTpa
MOXHO onpenenntb

abCoNOTHYIO BNAXXHOCTb MO O4YKE POCHI.

[lencTtere BOMOCHOro rmrpoMeTpa OCHOBAHO Ha CBOMCTBE YerIOBEYECKOro Bosioca YA IMHATLCS
Mpn yBennyeHnn oTHOCUTENBHOM BNaXXHOCTU BO3ayXxa.

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

6. YCTPOMCTBO N NpUHLNN SENCTBUA NCUXpOMeETpa.

lMcuxpomeTp cocTomT N3 AByx TepmomeTpoB. OanH TepMOMETP NnokasbiBaeT Temnepartypy
BO34yxa, a Apyron obMoTaH TKaHbto, KOHeL, KOTOPOK onyLleH B BoAy. [1pu ncnapeHum Bogbl €
TKaHW TEPMOMETpP oxraxgaeTcs.

Mpn 6onbLlen NN MeHbLLEN BNAaXXHOCTU UCNapeHne nponcxogut beictpee?

3HauuT pPa3HOCTb NoKa3aHWn TepMomeTpa TeM bornblle, YeM MeHbLUEe OTHOCUTENbHas
BNaXHOCTb. 10 pa3HOCTU NOKa3aHM CyXoro 1 BNaHOro TEPMOMETPOB C NOMOLLbIO
cneumnanbHbIX Tabnuy, MOXHO onpeaesniuTb OTHOCUTESbHYHO BAXXHOCTb BO34yXa.

YkasaHus K pabore.
1.C nomoLLbio AEMOHCTPALMOHHOrO TEpPMOMETPa M3MepbTe TeMnepaTypy no3gyxa B knacce - Kyx

TepmMomeTp NlabopaTopHbIN.

2. ObepHUTEe pesepByap TepMomeTpa nabopaTopHOro Mapnemn Tak, YToObl KOHYMK TKaHK
cBOOOOHO CcBMCan BHU3, N 3aKPEMUTE €0 HUTKOWN.

3. [epxa TepMOMETP 3a ero BEpXHUN KpaK, OnycTUTe CBMCAaOLLY0 YacTb TKaHW B BoAdy. Boaa
AOJDKHA CMOYNTb TKaHb. [Mpn 3TOM pesepByap TEpMOMETPA LOSMKEH OCTaBaTbLCH BbilLE YPOBHS
BOAbl B CTaKaHe.

4. Habniogas 3a nokasaHuasMn TEpMOMETPA, 3anuLIMTE CaMO€e HU3KOE NoKasaHne TepMOMETPa,
3TO 3HAUUT tyjpan-

5. Pe3ynbTaTbl UI3MEPEHUN 3aHeCUTe B Tabnmuy.

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

6. C NOMOLLIbIO NCMXPOMETPUYECKOW TabnuLbl onpeaenMTe OTHOCUTENbHYIO BIIaXXHOCTb BO3ayxa

B Kracce
7. BbiBOA.

KoHmporbHble 8orpocs!

1. YTo Takoe ucnapeHme? KongeHcaumna?

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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2. Kakne atmocdepHble ABNeHUs 00bACHATCA KOHAeH caumen napa?
3.MNornawaeTtcsa unu BolaenseTcst 3Heprus npu
a) KoHgeHcauuu, 6) ncnapeHumn?

4.Kakon nap HasblBalOT HacbIWeHHbIM? HeHacbIWeHHbIM?
5. Yto 03HavaeT AMHaMM4eCcKoe paBHOBECUKE XNOKOCTM 1 Napa?

6. Touka pochl
Tema 3.1 dnekTpuyeckoe none

NabopaTopHasa paboTta Ne3

Tema: OnpepeneHne aNeKTPUYECKON €MKOCTU KOHAEHCAaTOpPOB
Llenb paboTbi:

1) ccnegoBaTh 3aBUCMMOCTb 3NIEKTPOEMKOCTM NITOCKOro KOHAEeHcaTopa OT nnoLwaan nNnacTuH,
2) uccnenoBaTb 3aBUCUMOCTb 3NIEKTPOEMKOCTM NMOCKOro KOHAEHcaTopa OT HanMyus
AN3NEKTPUKA,

3) uccnenoBaTb 3aBUCUMOCTb 3NIEKTPOEMKOCTM NMITOCKOro KOHAEHCaTopa OT PACCTOSIHUSE MexXay
nnacTuHamMu KoHaeHcartopa.

Mpunbopbl 1 MaTepuarnsi.

OnekTpoMeTp U3 Habopa No 3nekTpocTaTUKe.

Anckn ¢ AManekTpnyeckum nokpbITUEM.

[dnanekTpuyeckne nnacTuHel (Nnekcurnac, 36oHUT, CTEKNO).
LTatme ¢ MydTON 1 Nankomn.

CoeanHnTenbHble NPOBOAA.

JlnHerka n3 opraHmMyeckoro ctekna (nnekcurnaca).
LLlenkoBas TKaHb.

NookwnE

KpaTkasa aHHOTauus.

B3anmHon anekpoeMKoCTbio ABYX NPOBOAHUKOB Ha3biBaeTcs omandeckas BenmyYnHa, Y4NCneHHo
paBHasi 3apsay (, KOTOpbIi HEOOXOANMMO NepeHecTn ¢ OAHOro NPOBOAHMKA Ha ApYron ans Toro,
4YTOObl UIBMEHUTL HA €QUHULY Pa3HOCTb NOTEHLMAroB

e 4
B

( ¥1- ¥3) mexgy HUMMU: , rae: < - anekTpoeMKoCTb NNOCKOro KOHAeHcaTopa,

#1- noTeHuman HUXKHeN NNacTUHbl KOHAeHcaTopa,

#1 - NnoTeHUMan BepxHel NNacTuHbl KoHAeHcaTopa, U- HanpskeHne Mexay nnactuHamm
(obknagkammn) kKOHAEHcaTopa,

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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U = (#1- #2) - pasHOCTb NOTEHLMANOB (HaNpsXKeHe Mexay nnactuHamm).

Mpeobpasyem dopmyny K BUay

lMnocknn koHgeHcaTop npeacTaBnseT cobon ABe napannenbHble NoCcKue NnacTuHbl (0bknaakm),
3apsKeHHble OANHAKOBbLIMUW NO abCOMOTHOMY 3HAYEHUIO, HO PAa3HOMMEHHbIMU 3apsaamMMu.
lMnactuHbl (00KNagkn) KOHAEHCATOpPa MMELDT nioLwaab S, HaxogAaTcsa Ha pacCcToaHun d apyr oT
apyra. Mexay obknagkammn KoHAeHcaTopa pacnosioXeH ANANeKTpurK (Bo3ayx, opraHnyeckoe
CTEKI0, 360HNT) C OTHOCUTENBHON OMINEKTPUYECKON NPOHNLLAEMOCTbIO £ .

MopsigoK BbINONHEHUsI paboTbl.

1.MogroToBUTL 9KCNEPUMEHTASTbHYIO YCTAHOBKY K MPOBEAEHMIO UCCeLoBaTeNbCKON
AeATerlbHOCTU:

1) nocTaBuTb 3NEKTPOMETP B LieHTpe nabopaTopHOro cTona,

2) NepBbI OUCK YKPENUTb Ha LieHTparibHOM CTEPXXHE 3NEKTPOMETPa,

3) BTOpOW OMCK NPUKPENUTD K Nanke WTaT1Bea,

4) Kopnyc anekTpoMeTpa COeaNHNTbL NPOBOAOM CO BTOPbIM JUCKOM U 3a3€MINUTb.

5) pacnonoxuTb UCKN HA PacCTOSHUN 5 CAHTUMETPOB TakK, YTOObI UX LLEHTPbLI BbIIM Ha OOHON
NPSIMON, NPOBEAEHHON Yepes3 OCb CTEPXHSA aneKkTpomeTpa.

2.

1) Ocnabutb 3a)KuM nanku WraTmea Tak, YToObl MOXHO Obino 6e3 BoNbLUMX YCUNUIA OnycKaTb
(nogHMMaTh) BTOPOMW AMCK KOHOeHcaTopa.

2) B3aTb B pyKy IMHENKY, OCYLLECTBUTL ANIEKTPU3aLMI0 NyTEM TPEHUS LLENKOBOW TKaHU 06
OPrcTekso.

3) 3apsanTb HWXKHIOK NMAACTUHKY KOHAEHcaTopa, MPUKOCHYBLUUCH K CTEPXKHIO 3feKTpocKona
Ha3NEeKTPU3oBaHHON NMHENKON. BepxHss nnacTuHka NpuobpeTeT SNeKTPUYECKUin 3apag, PaBHbIN
no BENIMYNHE, HO NPOTMBOMOMOXKHbLIN NO 3HaKy. KoHOeHcaTop 3apskeH. YCTaHOBKa rotoBa Asis
npoBefeHus OMbITOB.

OnbIT Ne 1.

1) YmeHbwaem paccmosiHue d mexay nrnacTuHamu KoHaeHcaTopa, MeaneHHo Npubnukas
BEPXHUIN ANCK K HYXKHEMY OUCKY.

2) Habnogaem 3a nokasaHnaMU CTPESIKN ANEKTPOMETPA, KakK UBMEHSAETCS HarpsikeHue
U (ysesnuyusaemcs unu yMmeHbwaemcs),

3) 3anucbiBaem B Tabnuuy Ne 1 pesynbtaTt HabnwaeHus.
=9

4) cnonb3ys doopmyny U 3anucbiBaem BbIBOZ O TOM, YTO MPOUCXOANT
C a51eKmMpoeMKocmbto KoHOeHcamopa C (ysernu4yueaemcs unu yMeHbWaemcs).

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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OnbIT Ne 2.

1) YBenuumBaem paccrtoaHne d mexay nnactuHamu KoHaeHcaTopa, MeaneHHO nogHumas
BEPXHUWN OUCK.

2) Habniogaem 3a nokasaHWsIMU CTPENKN 311IeKTPOMETPa, Kak U3MEHSIeTCS HarpsikeHue
U (ysenuyusaemcsi unu ymeHbwaemcsl).

3) 3anucbiBaem B Tabnmuy Ne 1 pesdynbtat HabnogeHus.
c=9

4) Nicnonb3ya opmyny ¥ sanucbiBaem BbIBOJ, O TOM, YTO NPOMUCXoauT
¢ anekmpoemkocmbto C KoHOeHcamopa (ysenuyusaemcs Unu yMeHblwaemcs).

5) AHannsnpys pesynbTaTbl ONbITOB U HABMOAEeHUI, 3anucbiBaem B Tabnvuy Ne 1 BbiIBOA4 O TOM,
Kakasi 3aBMCUMOCTb CYLLIECTBYET MeXAY 3/1IeKmpoeMKoCcmbo KoHOeHcamopa C u paccmosiHuem
d (npsAmas nponopumnoHanbHas 3aBUCMMOCTb UM obpaTHas NponopuMoHanbHas 3aBUCMMOCTb).

Tabnuua Ne 1.

d U Bbig8o0d: kakasi cywjecmsyem
paccmosiHue HaripsbkeHue g 3asucuMocmb Mexoy
Mexoy ¢ = 7 anekmpoemkocmsio C u
nnacmuHamu paccmosiHuem d
3/1eKMPOEMKOCMb
yMeHbLLuaeTcs
yBenuymMBaeTcs

OnbiT Ne 3.

1) YcTtaHaBnuBaem pacctosiHue d mexay nnactmHamm koHgeHcatopa d = 5 MunnmmeTpos.

2) 3amevaeM MosnoXxeHne CTpesiku anekTpomeTpa.

3) OCTOPOXXHO BBOAMM CTEKMAHHYIO NIIACTUHKY (OuaiekmpuK) mexay obknagkamu KoHgeHcaTopa.
4) OTMeYaeM HOBOE MOSIOXKEHNE CTPESKN AneKTpomMeTpa.

5) 3anucbiBaem B Tabnuuy Ne 2, kak nsmeHunockb HanpsixkeHue U (ysenu4yueaemcs unu

yMeHbwaemcs).

g
=2
6) Vcnonbays cdopmyny iy , 3anncblBaeM BbIBO, O TOM, YTO NPOUCXOOUT
¢ anekmpoemkocmbto C KoHOeHcamopa (ysesiudueaemcsi unu yMeHblwaemcs).

7) BelHMMaem 13 KoHaeHcaTopa CTEKMNAHHYIO NACTUHKY, BO3BpaLlaeM Ha NpexHee MecTo.
OnbIT N2 4.

1) PacctosiHue mexay obknagkamu koHaeHcaTtopa octaetca 6e3 nameHeHus. (PaccrosiHue mexay
nnacTtnHamu koHgeHcatopa d = 5 MunnIMmeTpos).

2) 3amevaeM nonoXxeHne CTPesikn anekTpomeTpa.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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3) OcTOpOXHO BBOAMM 3O60OHUTOBYHO NNACTUHKY (OUANIEKMPUK) Mexay obknaakamu KoHAeHcaTopa.
4) OTMeYaeM HOBOE MOSIOXKEHNE CTPESIKN 3NeKTpoMeTpa.

5) 3anucbiBaem B Tabnuuy Ne 2, kak nsmeHunock HanpsixeHue U (ysenu4yueaemcs unu
yMeHblaemcs)

c=2
6) Vicnonbays opmyny I 3anucbiBaem BbIBOA O TOM, YTO npoucxoaut
¢ anekmpoemkocmsto C KoHOeHcamopa (ysenuyusaemcs uu yMeHblaemcs).

7) AHanuaupys pesynbTaTbl ONbITOB M HA0MOAEHWI, 3anncbiBaeM BbIBOA O TOM, Kakast
3aBUCHMOCTb CYLLIECTBYET MeXAy 3/1eKmpoeMKocmbio koHOeHcamopa C u duanekmpuyeckol
npoHuyaemocmeto € (obpaTHasi NponopLmoHanbHas 3aBUCMMOCTb UIN NpsiMas
nponopuuoHanbHas 3aBUCMMOCTb).

8) BblHMMaem 13 koHAeHcaTopa 300HUTOBYIO NSIACTUHKY, BO3BpaLlaeM Ha npexHee MecTo.
Tabnuua Ne 2.

g Bbi800: kakasi cywiecmayem
U =9
ouanekmpuyeckas HanpsKeHUe 7 3asucuMocmb MeXOy
MpPOHUUaemMocmo anekmpoemkocmbto C u
cpeobi SJ1EKMPOEMKOCMb ouanekmpu4eckol

rpoHuUyaemMocmsro Cpeabl =

YMEHbLUaeTCA

yBenMunBaeTcs
OnbIT Ne 5.

1) PacctosiHne mexay obknagkamm koHgeHcaTtopa octaeTtcsa 6e3 nameHeHus. (PacctosHne mexay
nnactnHamu koHageHcatopa d = 5 munnmmeTpos).

2) 3ame4vaeM nonoxeHne CTPENKN anekTpomMmeTpa.

3) Habnogas 3a nokasaHUAMM CTPESikM 3rieKTpoMeTpa, CaBUraemM BEPXHIOK 00knaaky
KOHOEeHcaTopa, YMeHbLUas nnoLagb B3anMHOro NEPEKPbITUS NacTUH.

4) 3ameyvaemM HOBOE MONOXeHNe CTPENIKMN 3aneKTpomMeTpa.

5) 3anuceiBaem B Tabnuuy Ne 3, kak nsmensetca HanpsxxeHue U (ysenudueaemcs unu
yMeHbwaemcs)

c=-2
6) Vcnonb3aya dopmyny U sanucbiBaem BbIBOZ O TOM, YTO MPOUCXOAUT
C 3J/IeKmpoeMKOoCmhbro C KOHOeHcamopa (yeenuuueaemcg usmnu yMeHbLuaemCFI).

7) AHanuaunpys pesynbTaTthbl ONbITOB U HAGNOAEHWI, 3anMCbiBaeM BbIBOZ O TOM, Kakas
3aBUCMMOCTb CYLLECTBYET MEXAY 3/1eKMPOEMKOCmbIo KoHOeHcamopa C u genu4uHou niowadu
S (obpaTHas nponopLMoHanbHas 3aBUCUMOCTb MUIK NpsiMasi NPONopLMoHanbHas 3aBUCMMOCTb).

OnbIT Ne 6.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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1) PacctosiHne mexay obkrnagkamu koHaeHcatopa octaetcs 6e3 nsmeHeHus. (PacctosaHue mexay
nnactnHamu koHgeHcatopa d = 5 MunNnNMMeTpoB).

2) 3ame4vaeM MNonoXxeHne CTPeriku anekTpomeTpa.

3) Habnogasa 3a nokasaHUAMM CTPESIKM ANIEeKTPOMETpa, CABUraeM BEPXHIO 00KIaaKy
KOHAEeHcaTopa, yBenu4ymBas nnoLiaib B3aMMHOIO NepekpbiTUSA MAacTuH.

4) 3ameyaeM HOBOE MOSIOXeHWE CTPEeriKM afiekTpomeTpa.

5) 3anucbiBaem B Tabnuuy Ne 3, kak usmeHsieTca HanpsixxeHue U (ysenudueaemcs unu
yMeHblwaemcs).

c=2
6) Vicnonbays dopmyny I 3anucbiBaem BbIBOA O TOM, YTO npoucxoaut
¢ anekmpoemkocmbto C KoHOeHcamopa (ysenuyusaemcs Uunu yMeHblwaemcs).

7) AHanunaunpys pesynbTaTbl ONbITOB U HAGMOAEHWIA, 3an1cbiBaeM BbIBOZ O TOM, Kakas
3aBMCUMOCTb CYLLLECTBYET MeXAy 3/1eKmpoeMKocmbto KoHOeHcamopa C u nnowjadbio 83aUMHO20
nepekpbimusi nnacmuH S (obpaTHasa NnponopunoHanbHasi 3aBMCUMOCTb UK NpsiMas
nponopumMoHanbHas 3aBUCMMOCTb).

Tabnuua Ne 3.

S — nnowadk U oo g Bbi1800: Kakasi cyuecmsyem
83aUMHO20 HarnpsixeHue 7 3a8ucuUMocmb Mexoy
rnepeKkpbImus anekmpoemkocms | 21€kmpoemkocmbto C u nnouwadbo
rnnacmuH nnacmuH S
yMeHbLUaeTcs
yBenuymMBaeTcs
BbiBoa.
Jlumepamypa:

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

Paspen 3. Tema 3.3 dneKkTpu4eckuin TOK B pa3fiMiHbIX cpeaax

JTaGopaTopHas paboTa Ne 4
OnpepneneHune TepmMuyeckoro koadpcpuumeHTa conpoTUBNEeHUs Meam

Llenb: onpegenuTb cpeaHee 3Ha4YeHne TemnepaTypHoOro koadduumMeHTa ConpoTUBIIEHMS Meau.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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NcxopHble oaHHble M maTepuansl: Npubop Ans onpeaeneHns TemnepaTypHoro koaddpuumeHTa
COMPOTUBIEHNSI MEAMN, YaLlKa C CyXMM roprodmMM, aBoMeTp (MynbTUMETpP), TEPMOMETP
TEXHUYECKMI, KOMMNSIEKT NPOBOAOB.

Kpatkasa aHHOTaums.

XapaKTepucTmkomn nNpoBOAsLLMX CBOMCTB MaTepuana npoBogHuKa aBnseTcs yaeneHoe
COMpOTUBINEHNE, T.€. CONPOTUBIIEHME NPOBOAHMKA, UMEIOLLETO NonepeyYyHoe ceyeHne, paBHoe
eavHWUUe nrowaan, u AnuHy, paBHyo egumHuue OnnHel. Ecnv npoBOgHUK € yaenbHbIM
COMpOTUBNIEHNEM P UMEET MO BCEWN AnMHE | 0ANHAKOBOE ceYeHne S, TO ero ConpoTUBIIEHUe
MOXeT BbITb NoACYMTaHO Mo hopmyne ]

R=p—
P S
YnenbHoe conpoTUBEHne NPOBOAHMKa 3aBUCUT B 0BLLEM Criydae OT MHOMMX (DakTOpPOB:
TemnepaTtypbl, MEXaHNYECKUX AedopMaLuii, HAaNPSX)KEHHOCTU MarHUTHOrO Mofisl, B KOTOPoe
noMeLLEeH NPOBOAHUK, U T.N. DTN 3aBUCMMOCTU LLUMPOKO MCNOSb3YETCS B U3AMEPUTENIbHOM TEXHUKE

N aBTOMaTUKE.
B aTom cnyyae dopmyna ans onpeaeneHns ConpoTUBIEHNS UMEET BUA!

R = lel +ou(t; —1,)]

3HayeHns a He ABMSTCH NOCTOSHHBIMU U U3MEHSAIOTCSA C UIBMEHEHMEM TeMMepaTypbl,
O[HAKO B HEKOTOPbIX TEMMEPaTYPHbIX MHTEpBanax 3ToT KOA(PUUNEHT MOXHO XapakTepmusoBaTb
cpeHNM 3Ha4YeHneM TemnepaTypHoro KoadduumeHTa.

MpumeHsiembln B paboTe npubop (puc. 1) ans 3 5
ornpegeneHns TemnepaTypHoro koadgdguumeHTa

Mean cCoCToUT 13 KaTywkun 1. Katywka npegcrasnseT u:'];'
cobon KapTOHHbLIN KapKac 2, Ha KOTOPbIA HaMOTaH [ 7 I

Me[HbI NPOBOA4 C NakoBon nsonsumen. KoHubl
NpoBoAa BbIBEAEHbI K 3aXMMaM 3, yCTaHOBIEHHbIM
Ha nnacTmaccoBou Konoake 4. B aTon konoake
3aKpenneHa cTeknsHHas npobupka, B KOTOPYHO _\\L
BCTaBIEH Kapkac KaTywku. CBepxy B Konoake
nMeeTcsa oTBepcTme 5 ans TepmomMeTpa,
n3mepstoLLero TemnepaTypy katywku. Mpmnbop ==
nomeLLaroT B cocyq ¢ Bogon. B cocyae numeetcs NS
anekTpuyeckasi cnmpanb C BbiBE4EeHHbIM HaBeEpPX
knemmamu. [ogcoeanHnB aNeKTPUYECKYHO cnnparb K

4

yd

MCTOYHUKY TOKa, HarpeBatoT BOAy B COCYyAE, \__/
NnepuoanYeckn CYMTbLIBas NMoKa3aHUsi TEpMOMETPa U
N3Mepsisi OMMETPOM COMPOTUBIIEHNE KaTYLLKW. Puc. |

Cop,ep>|<aH|/|e 1 NopAaoK BbINOJIHEHUA pa6OTbII

1. 3aneunte B cocyq Boay Ha 2/3 BbICOTbI cocyaa. BHMmaHue: 3anveas Bogy B cocys,
npuMuTe Mepbl K TOMy, YTOObl BOga He nonana BHYTPb NPpOBUpKK.
2. BcraBbTe B npobupky TepMOMETP.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx



KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-23 02 07-O0[.11.113

DU3NKA | C.15/38

3. BbbkgaB HEKOTOPOE BpeMS, NMOKa BbIPOBHAKOTCA TemnepaTypa BoAbl U KaTyLuKn npnbopa,
3anumnTe nokasaHus TepmomeTpa to.

4. N3mepbTe MynbTUMETPOM COMPOTUBNEHME KaTyLWKU Rio, 1 3anuwimnTe pesynbTaThl B
Tabnuuy.

5. Togkniounte cnupanb K UCTOYHWUKY TOKa M YCTAHOBUTE HanpsXXeHne He bonee 24 B.

6. CneauTe 3a noBblLEHNEM TeMNepaTypbl kKaTyLlwkn. Korga TemnepaTypa KaTyLKM OKaXXeTcs
kpaTHon 10, T.e. it =30, 40, 50 C° namepbTe CONPOTUBIIEHNE KaTYLLKMW.

7. PesynbTaTbl U3MEPEHUI 3anuunTe B Tabnuuy.

8. Wcnonb3ysa pesynbTaTbl NEPBOro onbita 1 Tpex nocneayowux (t, Ri ), Bblancnute gng
KaXK[oro onbiTa 3Ha4YeHME TEMNEPATYPHOro KOaduLUMEHTA CONPOTMBIEHNA Mean MNo

dopmyne
Rr- Ay
EI. — I "
R, - At
9. PesynbTaT U3amepeHui 1 BbIYUCIIEHNIN 3aHECTH B Tabnuuy.
Nl 15,C° | R ,Om| £;,C° | R ,Om o, o,
n/m rpax’ rpax’

10.HanagnTte cpegHee 3Ha4yeHne TemnepaTypHOro kKoadumumeHTa cConpoTMBIEHNA Meam a.
11.. HayepTtute rpaduk 3aBucumoct R ot temnepatypsl t (B macwitabe).

BeiBOog no pabore.

KOHmpOJ'IbeIe 80r1pocChI

1. Yto HasbiBaeTCca TeMmnepaTypHbiM KO3 PULMEHTOM CONPOTUBIIEHNA?

2. YaenbHasa npoBOAUMOCTb NPOBOAHUKA. PU3NYECKMIA CMBICST, EANHULLI U3BMEPEHUS, OT YEro oHa
3aBucnUT?

3. KakoBa 3aBMCUMOCTb yAenbHOro CONpPOTMBIIEHNSI MPOBOAHMKA OT TemMnepaTtypbl? Yem
XapakTepuayeTcs 3Ta 3aBUCMMOCTb?

4. TemnepaTypHbIN KOS(PPULMEHT CONPOTUBNEHUSA. YTO OH XapakTepusyeT, OT Yero OH 3aBUCUT.
B kakux eanHunuax namepserca?

5. 3aBucuT N conpoTMBREHNEe NPOBOAHMKA OT TeMnepaTypbl? Ecnv 3aBUCUT, TO KakoBa aTa
3aBUCMMOCTb? OBBACHUTE PUNYECKUIA CMbICIT 3TOFO SBMIEHUS.

6. Kak nameHuTCca conpoTMBieHNE NPOBOAHUKA C MOBLILLEHNEM TeMNepaTypbl 1 Novemy?

7. CpaBHUTb 3aBMCUMOCTb M3MEHEHNSA CONPOTUBIIEHMS METANNYECKNX NPOBOAHMKOB U
ANeKTPonnToB OT Temnepatypbl. OBGBbACHUTL PU3KKY ABNEHUIN, NOPOXOAOLMX 3TY 3aBUCMMOCTb.
8. NameHnTCa N TemnepaTypHbIn KO3PMULMEHT CONPOTUBIEHNA, €Crv onpeaensTb ero rno
yAenbHOMY COMPOTUBIIEHUIO, @ HE MO U3MEPAEMOMY COMPOTUBIIEHNIO?

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
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9. 3aBucuT N TemMnepaTypHbIi KOIPMDULNEHT CONPOTUBNEHNS OT Matepuana ConpoTUBIIEHUS.
10. B 4em dmsmyeckmin cMbicri CONpoTUBNEHUs nposogHmka? OT Yero OHO 3aBUCUT?

11. Hanuwwute n o6bACHUTE MaTeMaTMYEeCKy0 3aBUCMMOCTb COMPOTUBIIEHNS OT MaTepmana m
pa3MepoB COMPOTUBMEHMS.

Wcnonb3yemasa nutepartypa:

Jlumepamypa

1 XXpanos J1.C., XgaHoB [".J1. dusuka. Y4ebHUK ana cpeaHmx cneunanbHbix y4ebHbIX 3aBegeHnn.

2 COopHKK 3aga4 no umsunke. YyebHoe nocobue ans cpegHux cneumanbHblX y4eOHbIX
3aBegeHui./ MNMopg pea. P.A. nagkoBon.

3 doHaykosa P.A. PykoBoacTBo no nposefeHuto
nabopaTtopHbix paboT no guamke. — M.: Boicias ,
LKona, , ,

Pasgen 3. Tema 3.2.3aKOHbI MNOCTOAHHOIO TOKA.
NabopaTopHasa paboTta Ne 5

OnpepeneHuve J[1C u BHYyTpEeHHEro conpoTUBIeHUA m

MCTOYHUKA TOKa. —\/

Lenb: oBnageHne npuemom onpeaenenmna 3C u A \
BHYTPEHHEro ConpoTUBAEHNA ' N e 1 |

MCTOYHMKA TOKA C MOMOLWbIKO BOJIbTMETPA N aMNePMETPa.

NcxoaHble aaHHbIE 1 MaTepurarbl: UICTOMHUK TOKa, aMnepmMeTp, BONbTMETP, PE3UCTOpP, Koy,
coeuHUTENbHbIE NpPoBoaa.

KpaTKaﬂ aHHOoTauusA.

PaboTa BbINONHAETCA C NOMOLLbIO

3KCnepuMeHTarnbHOW YCTaHOBKK, cxemMa

KOTOpon nsobpaxeHa Ha pucyHke 1.

30 C n3mepsoT C NOMOLLbIO BONbTMETPA Npu
pa3oMKHYyTOM Kritode. B aTom cnyyae

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

U=e.(1)

Cnepnyet 3aMeTuTb, YTO paBeHCTBO (1) BbINOMHAETCA TEM CTPOXE, YeM BonbLUe BHYTPEHHEE
COMpOTUBIIEHNE BONbTMETPA.

BHyTpeHHee conpoTMBEHMe NCTOYHUKA TOKa onpeaensioT nocne Toro, kak OC byaet
n3mepeHa. 3aMblkaloT KoY U M3MepstoT HanpskeHne U Ha peanctope u cuny Toka | B uenw.
CornacHo 3akoHy Oma ans nosiHoM uenu, cogepallen pe3nctop, MOXHO yTBepXaaTb, YTO

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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e—

—(2)

r=

CopepxaHue 1 NopsaoK BbINOSTHEHUS paboThl:

1. JokaxunTe cnpaBennmeoctb oopmynbl (1).

2. BoiBegute pacyeTHyto oopmyny (2) ana onpegeneHns BHyTPEHHEro ConpoTUBIEHUA
NCTOYHMKA TOKa.

3. YKaxuTe, kakme omsmyeckme BenuynHbl noasnexart npamMoMy U3MepeHuto Ans onpeaeneHus
OC v BHYTpEHHEro ConpoTUBIIEHUSA NCTOYHMKA TOKa NPUEMOM, NUCMONb3yeMbIM B JaHHOW
paboTte. C NOMOLLBIO KaKuX n3aMepuTesnbHbIX NpUbopoB ByayT NpoBeaeHbl U3MepEeHNNA?
OnpepgenuTte n 3anuMTE rpaHnLbl abCONTHBLIX NOrPELLUHOCTEN 3TUX NPMBOpPOB.

4. Onpegenute n 3anuwnTe rpaHuubl abCoMTHBIX NOrPeLLHOCTEN OTCcYeTa aMmnepmeTpa u
BONbTMETpA.

5. 3anuwmnte popmynbl 4Na onpegeneHns rpaHnLbl abCosTHBIX MOrPeLIHOCTEN N3MEePEHUs
AACwur.

6. MNoarotoBbTe Tabnuuy Ans 3anMcu pesynbTaTtoB NU3MeEPEHUN N BblHYUCIIEHU.

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

7. CobepuTte akcnepumeHTarnbHy YCTaHOBKY Mo cxeme, n3obpaxeHHon Ha pucyHke 10.

8. Noakn4nTe NCTOYHUK TOKA K 3N1EKTPOCETU U NPU Pa3OMKHYTOM Kntode namepbte 3C
NCTOYHMKA.

9. 3aMKHUTE KIoY, onpeaennuTe 1 3aHecuTe B Tabnuvuy nokasaHus amnepMmeTpa U BoNbTMeTpa.
10. Bbluncnurte rpaHnubl abCcontoTHBIX NOrpeluHocTen namepeHnn €, U u l.

11. BbluncnuTe 3HayeHne BHYTPEHHErO CONPOTUBIIEHNA NCTOYHUKA TOKa T.

12. Bbluncnvte 3HavyeHme rpaHnubl abCconoTHOM MNOrpeLLHoCTH Ar.

13. 3anuwmTe nony4yeHHble 3Ha4YeHnss O C 1 BHYTPEHHErO COMPOTUBMNEHUS C Y4ETOM rPaHunLL UX
abCONOTHBIX NOrpeLUHOCTEN:

Eper = E X AE, Tyer =1 £ Ar
BeiBOg no pabore.

KoHmporibHble 80rpocsi

1. NMo4emy BHYTPEHHEE COMPOTUBIEHNE BOSNIbTMETPA MOXET BNUATH HA TOYHOCTb U3MEpPEHUS
o0C?

2. Kak n3ameHuTbCs rnokasaHue BoribTMeTpa Npu 3aMKHYTOM KIToYe, eCriv BHYTPEHHee
COMPOTUBMEHNE NCTOYHMKA YBENNYNTCA?

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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3. Kakum gomxkHo 6biTb CONPOTUBIEHNE pe3ucTopa, YTobbl CUNy ToKa B Lieny He npeBblwana
BEPXHWIA Npeaen uaMepeHns amnepmeTpa?

Jlumepamypa:

Mskuwes, . A. dusuka. 10-1 knacc. ba3oBbi 1 yrny6neHHbIN YpoBHU : y4ebHuk / . A.
Maknwes, b. b. byxoBues, H. H. Cotckun ; nog peg. H. A. NapdeHTbeBon. — 11-e 13a., cTep.
— Mocksa : NpoceelieHne, 2024. — 432 c. : un. — (Knaccunyecknin kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (gaTa
obpaweHus: 21.10.2024). — Pexxum goctyna: no nognucke. ctp. 304-308).

Paspen 3.Tema 3.2.3aKOHbI NOCTOAHHOIO TOKa.

NabopaTopHasa paboTta Ne 6

N3yyeHne nocnegoBaTtenbHOro U NapanfenbHOro coeAnHeHUsi NPOBOAHUKOB
(pe3uctopoB).

Llenb: aKCnepMMeHTarnbHO NPOBEPUTL YTBEPXKAEHWNE O TOM, YTO B 3IEKTPUYECKO Lienu,
coaepalleli ABa nocnenoBaTenbHO COEANHEHHBIX pe3ncTopa ConpoTUBREeHNeM Ry, U R,,
CI'IpaBeJJ,J'IVIBbI paBeHCTBa:
Ry 2= Ry+R;; Uy ,= U +U, 1
U, R
o+ =21, rae Uin U, - NafieHme HanpshkeH1e Ha COOTBETCTBYIOLUNX COMPOTUBIEHNSX.

2 2
VicxoaHble AaHHble M MaTepuarnbl: UCTOYHUK SNIEKTPONUTaHMS, pesncTop R;, peanctop R,
amMmriepmMmeTp, BONbTMETP, KIo4, coeadnHunTernbHble NpoBoaa.
CxeMa yCTaHOBKM NS BbINONHEHWSt paboTbl NokasaHa Ha puc 1.

CopepkaHue 1 nopsaoK BbINOSTHEHUS paboThl:
lMocnepoBaTtenbHOE coeanHEHnEe
1. O3HakoMuTbCA ¢ Npubdopamm 1 obopyaoBaHMEM, 3anucaTb NX TEXHUYECKNE OaHHbIE.
2. Cobpatb anekTpuyeckyto uenb (puc 1).
3. Mameputb 0buee HanpskeHne U, n HanpskeHne Ha yvactkax Uy, U,.
4. N3meputb cuny Toka |.
5. Pe3ynbTaT M3MEPEHUIN U BbIYUCIIEHNIA 3aHECTU B Tabnuuy.

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

6. Mo nony4eHHbIM AaHHLIM paccYnTaTb CONPOTUBIIEHME PE3NUCTOPOB -R,, R,, 0bLlee

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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conpoTtmBnenue R.

MpoBepuThb:
)ﬂ R
U, Ry

b)U, =U; + U,

C)|=11=12

Puc (1)

7. 'aMeHUTb CXeMy YCTaHOBKM TaK, YTOObI OHa NO3BOMIsANa U3MEPUTL HanpshkeHWe Ha BTOPOM U
nepBom conpoTueneHun. Cxemy 3apucoeatb B TeTpaib

Puc (2) Puc (3)

8. iamepuTb o6LLee HanpspkeHne Ha ABYX conpoTmBneHunsx Uy, U,.
9. MNpoBepuTb BbINONHAETCA N paBeHcTBo U, ,= U+ U,
10. Beluncnutb conpoTtneneHnst Ry, R, 1 npoBepuThb CnpaBeannBOCTb paBeHCTBA
Ri2 =R; +R;
Ry

U
11.Bbl4MCnNTb OTHOLWEHNS — = =
U, R,

MapannenbHoe coeanHeHne

1. O3sHakomMuTbCA € npubopamm un
obopygoBaHueM, 3anmcaTtb Ux
TeXHUYEeCcKne JaHHbIe.

2. Cobpatb aAneKTpMYeckyto uens (puc 1).

3. N3mepuTb 0buiee HanpsikeHne U,

meamu 1C: Kornnedx
swemycs 8 1C: Konnedx




KMPK BIrAP® ®Irb0Y BO «KI'TY»
MO-23 02 07-00[.11.113

DU3NKA | C.20/38

a TaKxe cuny Toka |.
4. PesynbtaT UamMepeHuin 1 BbIYUCNEHUI 3aHECTU B Tabnuuy.

U, |I,A|L,A [I,,,A |R,0M|1/R;,0M |R, OM]|1/R,, |Ry,0M|1/R,,0m | Li/I, | R,

5. HapucoBaTb B TeTpaan cxemy aneKTpu4eckon Lenu.
[MpoBepuTh:

a) I,/I,=R,/IR,
b) U,,=U;=U,
C) I=11+1,

Puc (1)

6. I3aMeHWTb CxeMy yCTaHOBKM Tak, YTOObI OHA NO3BONSANA U3MEPUTL CUITY TOKA HA BTOPOM U
nepBoM conpoTuereHnn. CxeMy 3apucoBaTthb B TeTpaib.

Puc (2) Puc (3)

7. lNo gaHHbIM NpoBeAEHHbIX U3MEPEHUN BbIYUCINUTL BENUYNHBI CONPOTUBIIEHUN
R, R, R, a Takke BennymHbl 1/R; un
1/R, 8. Bbluncnutb cymmy 1/R; 1

1C: Konneodx
cs1 8 1C: Konnedx
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1/R, npoBepuTb CrpaBeaIMBOCTb PaBEHCTBA

BeiBOg no pabore.

KoHmponbHbIe 80rpochl.

1. Kakoe coeamnHeHne HasbiBalOT NocneaoBaTenbHbIM?

2. Kakoe coeanHeHne napannenbHoe?

3. Copmynupyinte 3akoH Oma ansa yyacTka uenw.

4. B yem npeumyLlecTBa napannensHoro coeamHeHnsa notpebutenen?
5. Kakon npnbop coeauHeH napannenbHo ¢ noTpedbutenamm?

Jlumepamypa:

Mskuwes, . A. dusuka. 10-n knacc. bazosbi 1 yrnybneHHbIN YpOBHU : y4ebHuk / . A.
Maknwes, b. b. byxoBues, H. H. Cotckun ; nog peg. H. A. NapdeHTbeBon. — 11-e 13a., cTep.
— Mocksa : NpoceeleHne, 2024. — 432 c. : un. — (Knaccunyecknin kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIn.-URL: https://znanium.ru/catalog/product/2157221 (gaTa
obpaweHus: 21.10.2024). — Pexxum goctyna: no nognucke. (ctp 130-133).).

Paspen 3. Tema 3.2.3aKoHbI NOCTOAAHHOrO TOKa.

INNabopaTtopHas pabota Ne 7

Tema: UccnegoBaHue MOLLHOCTU, NOTPEONAEMOM NTaMNON OT HaNPSAXXeHUs Ha ee 3aXXUmax.
Llenb paboTbl: Ha onbITe MccnegoBaTb 3aBUCMMOCTbL MOLLIHOCTU, NOTpebnaemMon namnomn
HakanuMBaHusl, OT HanNpsHKEHNs Ha ee 3aXxnumax.
O6opynoBaHue: anekTpuyeckas namna, ICTOMHUK NUTaHKS, peocTaT, aMnepMeTp, BONbTMETP,
OMMETP, KoY, NpoBoAa, MunnMmeTpoBas bymara.
TeopeTuyeckne ceeneHus.
[Mpn 3amMbIKaHUKN SNEKTPUYECKON LIENU Ha ee y4YacTke C conpoTuereHnem R,
Tokoml, HanpsikeHnem Ha koHuax U npoussogutca pabota A:
A= Ut = IRt = U%/R

BennumHa, paBHas OTHOWEHMIO paboTbl TOKa KO BPEMEHM, 3a KOTOPOE OHa COBEpLUAEeTCH,
Ha3blBaeTCs MOLLHOCTbLIO P: P=A/t.

CnepoBaTenbHoO,

P=1U=I?R=U%R (1)

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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AHanus BblpaxeHus (1) ybexpgaeT Hac B ToM, 4To P — yHKUMA OBYX MNEpPEMEHHbIX.
3aBucmmocTb P oT U MOXHO nccnegoBaTtb aKCNEPUMEHTanbHO.
Mopsiaok BbINONHEHMS paboTbl.
1. Onpegenntb LeHy AeneHns LWKanbl N3MepuTenbHbIX Npnbopos.
2. OMMETPOM U3MEPUTb CONPOTUBIIEHWNE HUTU NaMbl NPM KOMHATHOW TeMnepaType.
3.CocTtaBuTb 3MNEKTPUYECKYID LEMb N0 CXemMe, N3o0bpaxxeHHOW Ha pUCyHKe, cobnioaas

NonsIPHOCTb NPMBOPOB.

4.MNocne npoBepku Lenu npenogasartesieM KoYy 3aMkHyTb. C NOMOLLbIO peocTaTa YyCTaHOBUTb
HanMeHbLLEee 3Ha4YeHne HanpsbkeHns. CHATb Noka3aHus U3MepUTenbHbIX NpUbopoB.
5.lNocTteneHHO nepemellasi NON3yHOK peocTaTta, CHATb 8—10 pa3 nokasaHus amnepmMeTpa n
BOSIbTMETpA.

6.[lnsa KaXkaoro 3Ha4YeHUst HanpsbkeHus onpegennts  MowHocTb P=UI, noTpebnaemyto namnon,
conpoTmBneHme HUTK Hakana Rr=U/I

7. Pe3ynbTaTbl UIBMEPEHNIN U BbIMUCIIEHUI 3anncaThb B Tabnuuy.

Homep | HanpsikeHune Ha Cvna Toka B MowHoCTb, ConpoTtueneHune
onbiTa | 3axumax nammnbl namne notpebnsaemas HUTW HakKana
U, B [, A namnon R, Om
P, BT

1.

2.

3.

4,

5.

6.

7.

8.

9.

10.

8. lMocTpontb rpadunk 3aBUCMMOCTU MOLLHOCTU, NoTpebnsemon namnon P (BT), oT HanpskeHus
Ha ee 3axumax U (B). o ocu opamHaT oTknagbiBaTb MOLWHOCTL B BaTTax, Ha ocu abcumnce —
HanpshkeHue.

9. Coenatb BbIBOA,.
KoHmporibHbIe 80rpochl.

1. KakoB oM3MYeCcKnii CMbICI HaNpsKEHUSA Ha ydacTke afekTpuyeckon uenm?
2. Kakne crnocobbl onpegeneHns MOLWHOCTM TOKa BaM M3BECTHbI?

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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3. Jlamnbl 200-BaTtTHada n 60-BaTTHad, paccymMTaHbl Ha OAHO HanpsKeHue.
ConpoTusneHne kakor namnbl 6onbLe? Bo cKonbko pas

4. MOXHO N NO APKOCTU CBEYEHUS ANEKTPUYECKOMN NaMnbl CYyOUTb O KOSIMYecTBe TennoThl,

BblAENAEeMOn B HATK Namnbl NPU HarpeBaHUM SNEKTPUYECKUM TOKOM?

Kak 3aBMCUT KONMYECTBO TEMSOThI, BbIAENAEMON B HATK flaMnbl, OT CUMbl TOKa?

Kakune npeBpalleHusi 3HEPrMn NPOMUCXOANT B 3aMKHYTOW 3NEKTPUYECKON Lienn?

o o

Pa3pen 3.Tema 3.4. MarHnTtHOe none.

NabopaTopHasa paboTta Ne 8
N3yyeHune anekKTpomMarHMTHON UHAYKLMMN.

Lleﬂb: N3Yy4nUTb ABJEHUNE SﬂeKTpOMaFHMTHOVI MHOYKUNN.

NcxoaHble aaHHble 1 MaTepuanbl: MUNIMamMnepMeTp, MCTOUYHUK NUTAHUS, KaTyLLKK C
cepaeyYHMKamm, MarHuTbl, BbIKMoYaTeNb KHOMOYHbIA, COeAVHUTENbHbIE NPOBOAA, MarHUTHas
cTpernka, komnac, peocTar.

Kpatkasa aHHOTauus

Cambii BaXkHbI (haKT, KOTOPbI yAanocb OGHAPYXUTb - 3TO TECHAs CBA3b MEXAOY 3IEKTPUYECKUM
N MarHUTHbIM nonem. MNepBbIn War B OTKPbITUM HOBbLIX CBONCTB 3N1EKTPOMAarHUTHbIX
B3aumogencteuin caenan M. ®apagen B 1831r. ABneHne anekTpoMarHUTHON MHOYKLUK
3aKn4aeTcs B TOM, YTO B 3aMKHYTOM MPOBOASILLEM KOHTYpe BO3HUKAET TOK MNPy N3MEHEHU
yucna NMHUMA MarHUTHOM MHAYKLUMUW, MPOHU3bIBAKOLNX NOBEPXHOCTb, OFPAHUYEHHYIO 3TUM
KOHTYpPOM.

CopeprkaHue 1 Nnopsaok BbiNomHeHUs paboThbl

1. MNpuctaBuTb CEPAEYHMK K OOHOMY M3 MOJSIKOCOB NOSIOCOBOrO MarHuTa u BABUHYTb BHYTPb
KaTyLKn, Habnogass O4AHOBPEMEHHO 3a CTPEnkon MunnunamnepmeTpa (MoxHO 6e3 cepaeyHuka).
2. MNoBTOpUTbL HAabNogeHWe, BblABUras MarHUT 13 KaTyLLKW, a TaKKe MEHsIst NoSca MarHmTa.

3. 3acmkcmpoBaTb CXxemy OMnbiTa U NPOBEPUTL BbINONHEHWE NpaBuna JleHua B KaXgom crnyyae.
4. Pacnonoxutb BTOPYH KaTyLIKY PsSiAOM C NepBON Tak 4ToObl OHW coBnaganu.

5. BctaBuTb B 00€ KaTyLLKM Xene3Hble CEPAEYHUKN, N MPUCOEANHUTE BTOPYIO KaTyLLKY Yyepes
BbIKITHOMATENb K MCTOYHWUKY NUTaHMUS.

6. 3amblkas 1 pasmblkas KN4, HabngaTb OTKNOHEHWE CTPENKM MUnnnamnepmMeTpa.

7. 3apucoBaTb CXeMy OnbiTa 1 NPOBEPUTL BbINOMNHEHNE NpaBuna JleHua.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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AD>0 | AD<0

BbiBOAbI NO paborTe.

KoHmpornbHbie 80rpochl.

1. KTO OTKpbIN siBeHNe 9NeKTpOMarHMTHON NHOYKUUN?

2. CdopmynmpoBaTtb 3aKOH 3NIEKTPOMArHUTHON MHAYKLUUMN.

3. Ncnonb3ysa npasusio JleHua, ykasaTb HanpasfieHMe TOKa B 3aMKHYTOM KOHType (CM.puc).
4. MarHuTHbIN NnoToK. EAMHMUa marHnTHoro notoka?

Pazgen 4. Tema 4.1. 9nekTpoMarHuTHble KoneobaHus.

Na6opaTtopHas pa6ota Ne 9
N3yuyeHue paboTtbl TpaHcchopmaTopa.

Llenb: nayuntb paboty TpaHcopmaTopa.

NcxoaHble gaHHble U MaTepuarnbl: TpaHcdopMaTop, BbINPSMUTENb, UMEIOLUI BbIBOS,
perynupyemoro HanpsbkeHus 8-20 B, aBOMeTp LUKOSMbHbIN, peocTaTt Nosi3yHKOBbIW, KoY
nabopaTopHbIv, coeguMHUTENbHbIE NPOBOAA.

CopeprkaHue 1 Nnopsaok BbiNomHeHUs paboTbl

1. O3HakoMuTbCA € Npubdopamu 1 obopyaoBaHMEM, YCTPOMCTBOM TpaHcdopmMartopa.
2. CobpaTb anekTpuyeckyto Lenb no cxeme 1.

3. NamepuTb |,U, B nepBMYHON 1 BTOPUYHOM OOMOTKAX.

4. Pe3ynbTaTbl U3MEPEHUN N BbIYUCIIEHMI 3aHECTU B Tabnuuy.

Ne n/n MepBuyHas obmoTka BTopuyHas obmoTka K.r.Ao.

Uy I Py U, I P,

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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5. o nony4eHHbIM JaHHLIM paccynTaTb
- KoahpuumeHT TpaHchopmauum K TpaHchopmartopa. Cxema TpaHccopmaTopa:
K=1,/1;
I-cuna ToKa;

U-HanpskeHwue;
I, , I,- nokaxeT amnepmMeTp;
U, , U,-nokaxeT BONbTMETP;

-noTpebnsiemMmyo MOLWHOCTb P;
Nosie3Hy MOLLHOCTb P,, U KOIPULMEHT NONE3HOro 4eNCTBUSA:

a) P,= 1, x Uy, 6), 6)P,=I, X U,, B) KNO= P,/P,

6. OnbIT NOBTOPUTb ELLE TPU pasa, Kaxabl pa3 MeHsIs C NOMOLLbIO peocTarta, CoOnpoTUBIEHNE
Harpysku Tak, 4ToObl Hanps>KeHne Ha BTOPUYHOM 0BMOTKE MeHSNoCh NpumMepHo Ha 5 B. B
KaXkOoM OnbITe N3MepbTe CUry ToKa u

HanpskeHue, B NePBUYHON U BTOPUYHON OBMOTKaX U BblYMCNTE KOIGPPUUMNEHT NOME3HOro
JencTBuS.

7.1o noNTyv4eHHbIM AaHHbIM NOCTPOUTb

rpadpuk 3asucumoctu Kl tpaHcdopmaTtopa ~6.3 B/?/

oT nonesHo-pacxop,yelvloﬁ MOLLHOCTMW.

8. Mo ropM3oHTanbHOM OCK OTAOXUTE
MoLLHOCTb B Macwwitabe 1cm=0.1 BT, a no Beptukanu K4 B macwrabe 1cm-10%

BbiBoabl no paboTe.

KoHmporibHbIe 80rpoch!:

1. Mouyemy cepaeyHukn TpaHcopmaTopoB cOOMPAOT M3 NAACTMH IANEKTPOTEXHNYECKON CTann?
2. NoyeMy HanpskeHne U3MEePSIIOT, NpPU onpeaeneHnn KoadguumeHTa TpaHchopmMauumn npu
3aMKHYTOW BTOPUYHOW LIENMW.

3. Noyemy K1 npumeHsemoro B paboTe TpaHcopmMaTopa 3HAYUTENBHO HUXKE, YEM Y
NPOMbILLIIEHHbIX, 6GOMbLION MOLLHOCTN?

4. YT0 Takoe
A, A,
W
3 W,
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KO3hPpUMUMNEHT TpaHCcOpMaLMK N OT Yero OH 3aBUCUT?
5. Ha kakom hm3nyeckom npuHLmMne OCHOBaHO AencTBNe TpaHchopmaTopa?
6. Ycnexu anektpudukaumm B Poccun.

Jlntepatypa

Mskuwes, . A. dusuka. 10-1 knacc. ba3oBbin 1 yrnybneHHbINn ypoBHU : y4ebHuk / . A. Makuwes,
b. b. byxoBues, H. H. Cotckui ; noa peg. H. A. MNMapdeHTbeBon. — 11-e n3ga., ctep. — Mocksa :
MNMpocBeweHune, 2024. — 432 c. : n. — (Knaccuyeckun kypc). — ISBN 978-5-09-112178-0. -
TekcT: anekTpoHHbIn.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaweHus:
21.10.2024). — Pexum pgoctyna: no nognucke. (ctp. 107 4.11)

C.B.CtenaHos. JlabopaTopHble paboThbl 10-11 knacc (cTtp.31).

Pasgen 5. Tema 5.1. leomeTpuyeckasa ontuka.

NabopaTopHasa paboTta Ne10
OnpepgeneHue nokasaTtens NpesioMfeHnA cTekna
Llenb: onpegenuTb nokasatenb NPenoMneHus cTekna.

NcxogHble aaHHble n maTtepuanbl: CTekNsHHas nnacTMHa ¢ AByMS napannenbHbIMU rPaHsaMu,
OynaBku C NNacTMKOBOW ronoBKOW(3LWT), TpPAHCNOPTUP, NOABEMHbIN CTONUK, Tabnuua
TPUrOHOMETPUYECKNX PYHKLINN.

KpaTKaﬂ aHHOTauunsA

CseT npu nepexoae 13 oQHON cpeapbl B APYryl0 MEHSIET CBOE HanpaBrieHue, T.e. NpenoMnseTcs.
MpenomMneHne o6bACHAETCA TEM, YTO CKOPOCTb pacnpocTpaHeHnsl cBeTa npu nepexone u3
OJHOW cpenbl B APYryo U3MEHSIeTCs U NoAYNHAETCSA crneayoLwmnM 3akoHaM:

1. Magarowmm ny4d nexart B O4HOW NIIOCKOCTU C NepneHauKynapoM, NpoBeAEHHbIM Yepes TOUKY
nageHuvs K pasgeny AByx cpeg.

2.0OTHOLLEHME CMHYCa Yyrna nageHnsa n cuHyca yrna npenomMneHns - BeniMinHa nocTodaHHasa ans
AaHHbIX ABYX CpeA 1 HasbliBaeTcs KOadhUUMEHTOM nNpenomreHuns (n), BTOpoun cpeabl
OTHOCUTESTbHO NEPBON:

n = sina/sinp.

CopeprkaHue 1 nopsaok BbiNomHeHUs paboTbl

1. O3HakoMuTbCA € npubopamu n obopyaoBaHMEM.

2. Ha noabemHbIi CTONMK NONOXNUTL pa3BepPHYTY0 TeTpaab Ansa nabopaTopHbix paboTt. Ha nuct
TeTpagum nnawms NonoXUTb CTEKNAHHYIO NAACTUHY U KapaH4aloMm 06BeCT €€ KOHTYpbI.

3. C ppyron cTOpOHbI CTekNna, NonoXuTb Kak MOXHO Aanblue Apyr oT apyra, Ase Gynasku Tak,
4yTObbl NPAMas NnpoxosLllasa Yepes HUX He Obina NnepneHanKynapHa OAHOM U3 napannenbHbIX
rpaHen NacTUHBLI.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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4. TpeTbto BynaBKy pacnonoXuTb Mo rpaHn ¢ Apyron CTOPOHbI CTEKIA U BKOMNOT €€ Tak, YToObI
CMOTPS BOOSb BCEX OynaBoOK B CTEKMO BUAETb X PACMONOXEHHBIMW HA OAHOWN NPAMOMN.

5. Ctekno n 6ynasBku, CHATb U MeCTa HaKofioB OTMETUTb Toukamm 1,2,3. Yepes Toukn 1,2 mn 3
NPOBECTM NpsiMble 40 NepecevYeHns C KOHTypaMm cTekna. Yepes TouKy 2 NpoBecTr
nepneHaukynap K rpaHuue AB oByx cpeq Bo3gyx-CTeKo.

6. OTMETUTb yron nageHnst a n yron npenomMneHns  TpaHCnopTUPOM, U3MEPUTL 3TW YIibl U NO
Tabnuue 3Ha4yeHnn CUHYCOB ONpeaennTb CUHYCbl 3TUX YITIOB.

BapuaHT 2
MokasaTenb NPenomMeHns CTekna OTHOCUTENBHO BO3ayxa onpeaenserca no oopmyne:

n=sina/sing
roe a - yronb nageHusi nydka cBeta Ha rpaHb NNacTUHbI U3 BO34yXa B CTEKIO;
B - yron npenomneHns CBETOBOro Nny4yka B CTEKIe.

[na onpegeneHnst OTHOLLEHMS, CTOSILLEro B NpaBon YacTu oopMyribl, MOCTYNaloT CrieayroLwmm
obpas3owm. [Nepen Tem Kak HanpaBUTb Ha NNAcCTUHY CBETOBOM My4OK, €€ pacnonaratT Ha NiucTe
MunnumeTpoBon bymarun (Mnu nucte Bymarun B KNeTky) Tak, YToObl ogHa u3 eé napannerbHbIX
rpaHen coBnana c npeaBapuTeribHO, OTMEYEHHOM NUHMEN Ha Bymare. OTa NUHUS YKaxeT
rpaHuLy pasgena cpef: Bo3ayx - CTeKrO. TOHKO OYMHEHHBLIM KapaHaalloM NPOBOAST SINHUIO,
BOONb BTOPOW NapansienbHOn rpaHn. 3ta NuHuA nsobpakaeT rpaHuLy pasgena cpeq CTekno -
BO3YyX.

Mocne aToro, He cmelLada NIacTUHbl, Ha €€ NepByHo NapannenbHy rpaHb HaNPaBnAKT Y3KUM
CBETOBOM MY4OK MNoA KakMm-nmbo yrrom K rpaHn. Baoonb nagatowiero Ha nnactuHy U, Bbileawero
N3 HEE CBETOBbIX MYYKOB KapaH4aLWoM CTaBAT TOYKN. 1,2,3 n

4. [Nocne 3Toro famnoYky BbIKIIHOYAOT, NNACTUHY CHAMAKT U C NOMOLLbIO SIMHENKK
npoYepyYMBaloT BXOOALWMN, BbIXOAALWMNM N NepenioMIEHHbIN Ny4n. Yepes Touky B rpaHuubl
pasgena cpef, Bo3gyx - CTEKNOo, NPOBOAAT NepneHauKkynap K rpaHuue, oTMeYatoT yriv nageHus a
n npenomnexus B. [lanee ¢ NOMOLLbIO LMPKYNs NPOBOAAT OKPYXXHOCTb C LEHTPOM B Touke B 1
CTPOAT NPAMOYrofibHble TpeyronbHukn ABE u

CBD

Tak kak sina=AE/AB, sin f = CD/BC n AB=BC, 10 hopmyna ansa onpegeneHus

nokasartesns NnperioMreHns cTekrna nmeeT Bug

n=AE/DC

AnunHy otpeskoB AE n DC namepsaioT Nno MunnmmeTpoBon Gymare.

BbiBOObI NO paborTe.

KoHTponbHble BONPOCHI:

1. YTo HasbiBalOT NpeniomneHnem ceeta. OTpaxeHnem ceeta?

2. OT yero 3aBucUT "
nokasaTtenb npenomMneHns? »
3. Kak nsmeHsietcs

nokasaTtesib NPefioMIieHus

Npv nepexoae ceeTa u3

pd

Jemcsi npoepaMMHbIMU cpedcmeamu 1
b 8€PCUU 10 OPUBUHAY, XPaHSUEeMyc
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MeHee NNOTHOM

cpenbl B 6bonee NnoTHylo.

4. B kakon cpefe CKopocTb cBeTa HanbonbLuan?

5. MNpwn kaknx ycnoBmusix MOXET HacTynaTb NOSIHOE OTpaxeHune?

Jlntepatypa

Msakuwes, . A. dusmka. 10-11 knacc. basosbi 1 yrny6neHHbI YPOBHU : y4eOHUK / . A.
Msakuwes, b. b. byxoBues, H. H. Cotckun ; nog peg. H. A. NapdeHTbeBon. — 11-e u3a., ctep. —
Mocksa : NpocBeleHne, 2024. — 432 c. : un. — (Knaccmnyecknin kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (naTa
obpawueHnsa: 21.10.2024). — Pexxum goctyna: no nognucke. (ctp.162)

C.B.CtenaHos. JlabopaTopHble paboTbl 10-11 knacc (ctp.38-40).

Tema 5.2 BonHoBble cBOMCTBa cBeTa
NabopaTopHasn paboTa 11
OnpegeneHuve ANHbI CBETOBOMW BOJTHbI NPY NOMOLK AucpPaKUMOHHON peLueTKn

LleJ'Ib pa6OTbIZ n3yvyeHune dBrieHnA ,D,I/I(*)paKLI,I/II/I cBeTa N UCNOoJSib3OBaHUE 3TOro ABIEHUA ONA
onpepneneHna annHbl CBETOBOW BOJSHbI B pa3rinvHbIX YacCcTdaX BUOAMMOIO CneKkTpa.

Mpunbopbl 1 MaTepuansl: ANpakUMoHHas peLléTka; NIockas Wwkana co Wwenbko 1 namna
HaKannBaHWs C MaTOBbIM 3KPaHOM, YKPENMEHHbIE HA ONTUYECKON CKaMbe; MUNIMMETPOBAas
NNHenKa.

1. TEOPUA METOOA

[undpakumen BonH HasbiBaeTcs ormbaHme BonHamu npenaTtcTBuid. [loa npenatcTBnamMmn
NOHUMAIOTCSA PasnnYHble HEOAHOPOAHOCTU, KOTOPbIE BOJSIHbI, B YACTHOCTW, CBETOBbLIE, MOTYT
ornbaTb, OTKINOHSASCH OT NPSIMOSIMHENHOIO pacnpocTpaHeHnsa 1 3axoasi B obnactb
reomeTpuyeckon TeHn. [lndpakumna HabnogaeTcs Takke, Korga BOSHblI NPOXOAAT Yepes
oTBepCTMs, ormdasa ux kpas. dudpakumsa 3aMeTHO BbipaXkeHa, ecnu pasmepbl NPensaTCTBUN UK
OTBEPCTUI Nopsaka AMMHbBI BOSMHbI, @ Takke Ha OONbLUMX PACCTOSAHUAX OT HUX MO CPABHEHUIO C UX
pasmepamu.

[Oundpakums cBeTa HaXOAUT NpakTU4ecKoe NpUMeHeHne B AMdPakUMOHHbIX peLuéTKax.
OndpakuyMOHHOM PEeLLETKOM Ha3bIBaOT BCAKYIO NEPUOANYECKYIO CTPYKTYPY, BAUSIOLLYIO Ha
pacrnpocTpaHeHue BOSH TOW unv nHom npupodel. lNpocTtenwas ontuyeckas AndpakynoHHas
pelwéTka npeacraBndet cobon pag oaAMHAKOBLIX NapanienbHbiX OYeHb Y3KUX LLEenen,
pa3fgenéHHbIX OANHAKOBbIMU HENPO3payHbIMK rnornocamun. Kpome Takmx npo3payvHbiX PeLEeTok
CYLLIECTBYIOT TakXKe oTpaxaTesfibHble ANdPaKLUMOHHbIE PELLETKM, B KOTOPLIX CBET OTpaXKaeTcs OT
napannernbHbiX HepoBHOCTEN. [1po3payHble ANdPaKUNOHHBbIE PELLUETKN 0ObIYHO NPeaCcTaBnaoT
cobOoW CTEKNSAHHYIO MMNACTUHKY, HA KOTOPOW ariMas3oM C NOMOLLLIO cneunansHON AenuTensHON
MaLLUMHbI NpoYepYeHbl MONOCHI (LUTPUXM). DTN LUTPUXN ABNAKOTCS NOYTU NOSTHOCTLIO
Henpo3payHbIMU NPOMEXYTKaMU MeXay HeNnoBpPeXAEHHbIMN YaCTAMU CTEKNAHHOM NIAacTUHKN —

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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wenaMmn. Ymucno WTpuxos, NPUXOOALWUNXCA Ha eANHULY OJTMHBI, YKa3blBaeTCsa Ha peLLETKe.
Meprnogom (MOCTOSAHHON) peléTkM d Ha3biBaeTCa CyMMapHas LUMpUHa OAHOMO HENPO3payHoro
LWTpMXa nrc WnprHa OAHON NPO3payHoOn LWernu, Kak nokasaHo Ha puc. 1, raoe nogpasymeBaeTcs,
YTO LUTPUXM M NONOCHI PacnosiIOXKeHbl NEPNEHANKYNAPHO NOCKOCTU PUCYHKA.

it

Puc. 1. lNMpoxoxaeHne ceeTa Yepes AMdPakUMOHHYIO peLLeTKy

OP: J1 — cobupatowas nuH3a, 3 — akpaH gna HabnogeHnsa o pakumMoHHON KapTuHbl, M — Touka
cBefeHusA napannenbHbIX Nnyyen

Ecnu nagaowmnm Ha peLleTKy CBET COAEPXUT BOSMHbI Pa3fnnYHbIX ASIUH 1A, 2, 3, ..., TO NO
dopmyne (2) MOXXHO noacuMTaTh AN KaXKaon komomHaumm K , ans kotopbix 6yayT HabnogaTbes
rmaBHble MAaKCUMYMbl MHTEHCMBHOCTU CBETa.( CBOM 3HAYeHWs yrna audpakumm am

Mpun k =0, T. e. B HAaNpaBneHMn, CTPOro NepneHANKYNsAPHOM MIIOCKOCTU PELUETKN,
YyCUNMBaKTCS BOSMHbI BCEX ASIMH. OTO TaK Ha3biBaeMbli CNEKTP HYyNeBOro nopsiaka. [1sa 3Haka,
+k O COOTBETCTBYIOT ABYM CMCTEMaM ANKPaAKLNOHHbBIX CNEKTPOB, PACMONOXEHHbIX CUMMETPUYHO
MO OTHOLLUEHUIO K CIEKTPY HYNEBOro nopsiaka, criesa v cnpasa oT Hero. [pu k = 1 cnekTp HocuT
Ha3BaHWe crekTpa nepsoro nopsaka, npn k=2 nony4yaeTtca cnekTp BTOPOro nopsaka v T. A.

Ha TEMHOM hoHE MOXHO BUAETL CUCTEMY OTAENbHbIX APKNX NUHUIA OQHOrO LBETa, U3
KOTOPbIX KaXkaas COOTBETCTBYET CBOEMY 3Ha4YeHUo A KapTuHa, BO3HUKaKOLWas Ha 3KpaHe B
crnyyae MOHOXpOMaTUYECKOro CBeTa, T. €. CBeTa, XapakTepnsyemMoro ogHou onpeaenéHHomn
OITMHOW BOJIHbI.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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Puc. 2. Bua kapTuHbl, nony4aemMomn ¢ NOMOLLbI ANdPaKLMOHHON PeLLEeTKM:

a) crny4am MOHOXpoMaTu4eckoro ceeta, 6) cnyyam 6enoro ceeta HabnwgaeTca Hynesoun
MaKCUMYM, SBNAIOLMNACS LEHTPOM ANGPAKLUMOHHOM KapTUHbI.

Mpn k =1 no obe CTOPOHbI OT HYyNEeBOro MakcMmyma OyayT MakCMMyMbl NepBOro
nopsgka: npu k=2 - MakCMMyMbl BTOpPOro nopsigka v Tak panee.

CnocobHoCTb AMdpakUMOHHON PeLETKN pa3naraTb CBET B CMEKTP MCMONb3YOT Ha NPakTUKM
ANs NONyYeHns U UCCrefoBaHUs CreKTPOB.

Llenbto gaHHon nabopaTopHon paboThbl ABNSETCA onpeaeneHme AfnHbl CBETOBLIX BOSH B
pasnnyHbIX 06nacTax cnekTpa npy nomowm anpakunoHHon pewéTkn. Cxema yCTaHOBKM
nokasaHa Ha puc. 3.

OnpepeneHue ANUHbI CBETOBOMW BOMHbLI C MOMOLLbIO
OnpakLUMOHHOW peLUéTKN

L#"" ['I '"r"l'l"v # ""l""l“”l”"l”"l |"|"'ll"' i I'"r" w]

i ¥ |unl il |l| st QRN il ||Iu

E EE EEEENTB
® Cnektp
"\ KpacHkii
PaccrosHme or - r= 50 cm gbl L:! O 3engHui
PELLETKM AO O
SKPpaHa O Cunnit
O ownoneTosblit

Puc. 3. Cxema nabopaTtopHoOn yCTaHOBKM

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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2. NOPAQOK BbIMNOJIHEHNA PABOTbI

1. YcTaHoBUTE, KaK NOKasaHo Ha puc. 3, LwKany ¢ oTBepctuem A Ha OauH KOHeL, ONTUYECKOM
ckambn B6M3KM OT Namnbl HaKanMBaHusa S, a AUMPaKUNOHHYIO PELLETKY — Ha OPYron e€ KoHel,.
BkntounTte namny, nepeq KOTOPON HAXOOUTCH MaTOBbLIN SKPaH.

2. NepeaBurasa peLlweTky No ckambe, 4obenTech, YTOObI KpacHas rpaHuLa NpaBoro cnekTpa
nepsoro nopsigka (k = 1) coBnana ¢ kakum-nnbo LenbiM geneHmem Ha wkane LUk.

3. Mcnonb3ys NnMHenky, namepbTe pacCTosiHME X OS5 3TOro crny4yas.

4. MNpogenanTte Te Xe onepauun ans proneToBoun rpaHuLbl NPaBoro cnekTpa nepBoro
nopsigka v ans cepeamnHbl 3eNEHOrO y4acTka, pacnofoXXEHHOro B cpefHen Yactu cnekTpa (B
AanbHenwem aTta cepeguHa byaet ans KpaTKoCTU HasblBaTbCs 3€NEHON NIMHUEN).

5. AHanorn4Hole n3amepeHns npogenanTte 4ns neBoro cnektpa nepsoro nopsgka (k 1).

Yytute, 4TO ANSA NEeBbIX cnekTpoB Nnoboro nopsiaka k < 0 1 UM COOTBETCTBYIOT OTpULATENbHbIE
3HaYeHusy.

6. Te »xe camble onepauuun npogenanTe Ang KpacHon 1 (hnoneToBoun rpaHunL 1 Ans 3eneHon
NIMHUWN CMEKTPOB BTOPOro Nopsiaka.

7. PesynbTaT U3aMepeHun n BblMUCNEHU 3aHeCTu B Tabnuuy

CnekTtp namnsbl
K | x,cm |y, cm Ai, HM (;“) AA| = <;~> Ami, HM (&l)
HaKanueaHus HM HM
1 30 2 667 49
KpacHas
1- 27 2 741 716 25 25
rpaHuua
2 27,5 4 741 25
durnonetosas 1 43 2 465 17
483 15
rpaHuua 1- 42 2 476 6

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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2 39 4 513 30
2— 42 4 476 6

1 39 2 513 40
3enéHas 1- 36 2 556 3

553 20

NNHUA 2 34 4 588 35

2— 36 4 556 3

KoHmporsbHble 80rpocsl
1. B 4ém cocTouT saBneHne audpakumm n koraga gudpakums Hambonee 3ameTHO BblpaXxkeHa?
2. Y10 Takoe agndpakumoHHas peLluéTtka u ansa 4ero nogodHble peLleéTkM UCNoNb3yrTCca?
3. UTo 06bI4HO NpeacTaBnsieT cobon npospavyHasa aupakumMoHHas peLuéTka?

4. KakoBO HazHa4eHue NUH3bI, UCNONb3yeMOWN BMeCTe C AN(PaKLNOHHON PELLETKON? YTO CriyXuT
NNH30M B JaHHoW paboTte?

5. Noyemy npu oceeLeHn 6erbiM CBETOM B LIEHTPasibHOW YacTu ANgpakuMoOHHOM KapTUHbI
BO3HMKaeT 6enas nonoca?

Tema 5.2 BonHoBble CBOUCTBa cBeTa

NabopaTopHasa paboTta Ne12

HabnopgeHne cnnowHOro U IMHeN4aToro CrneKkTpoB
Llenb: npoHabnogaTte NMHenyaTble CNekTpbl BOAOPOAA U renns, AaTb XapakTePUCTUKY CMEKTPOB.

McxogHble gaHHble n maTepuansl: cnekTpanbHble Tpyokn ¢ H n He, NCTOYHMK-CNEKTP 1, NCTOYHMK
NUTaHUA, WTaTUB, COeANHUTESbHbIE NPOBOAA.

KpaTkasa aHHOTauus:

B 06bIYHbIX YCNOBUAX BELLECTBO B ra3006pasHOM COCTOSAHUM ABNSAETCA U30NATOPOM,

TaK Kak aTOMbl UM MOMEKYIbl, ABNATCA HEWTpanbHbIMU. Ho ra3 MoXHO caenaTb NPOBOAHUKOM
npu onpeaeneHHoM noHusaTope. MNpoxoxaeHne Toka Yepes ras HasblBaeTCs ra3oBbiM
paspanom.

ABneHne NpoxoXOeHUs ANEKTPUYECKOro ToKa Yepes ras, HabngaeMoe ToNbKO NpU YCroBum

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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Kakoro-nnbo BHELLUHEro BO3AENCTBUS, Ha3blBAa€TCS HECAMOCTOATENbHbLIM. ABNEHne
NPOXOXOEHUS Yepes ra3 arfeKTpUYecKoro Toka, He 3aBUCALLEro OT JeNCTBUN BHELLHUX
MOHN3aTOPOB, Ha3blBaeTCsl CaMOCTOATESTbHbIM Pa3psa0M.

B 3aBMCMMOCTN OT CBOMCTB U COCTOAHUM rasa, Xxapakrepa 1 pacnosfioXeHNa aNekTpoaoB, a Takke
OT MPUIOXEHHOTIO K 3NeKTPoAaM HanpsiXeHue BO3HUKAKOT pasfiyHble BUObl CAMOCTOSATENBHOMO
paspsga B rasax

Mpn HM3KUX AaBneHuaX (gecaTble 1 CoTble ONN MM. PT. CT.) B TpyOke HabntogaeTtca

Tnewowmmn paspag. Npun aTom Bes Tpybka, 3a UCKIOYEHNEM HEBObLLIOro yyacTka BO3fe Katoaa,
3anosiHeHa 0gHOPOAHbIM cBeYeHneM. B 3aBMCMMOCTM OT rasa, 3anonHaoLwero Tpyoky, cBeyeHune
HabnogaeTcs UBeTHbIM. Takue rasopaspsiaHble TPYOKU YacTo Ucnonb3yeTcs s 0hopMeHUs
peknam.

Co,qep>KaH|/|e 1 NopAaoK BbIMNOJIHEHNA pa6OTbII

1. O3HakoMuUTbCS € Nnpubopamu n obopyaoBaHMEM.

2. MNogkniounTb cnekTpanbHble TPYOKU K UCTOYHMKY NUTaHUs cnekTp-1.

3. Mopgatb HanpsixeHne (8B-10B).

4. Habniogatb NnuHen4aTble CnekTpbl BOAOPOAA, a 3aTeM renus.

5. OnncaTtb uBeTa CnekTpoB Bo4OPOA4A U renns B CTPOron nocnegoBaTenibHOCTH.
6. PaccmoTpeTb cnekTpbl CKBO3b rPaHu CTEKNAHHOW MNacTUHbI.

7. 3apucoBatb Hambonee sapkue NMHUN CNEKTPOB BO4OPOAA U renus.

8. [laTb onpeneneHusi BCex BUOOB CNEKTPOB

BbiBOAbI NO paborTe.

KoHmporsbHble 80rpochi.

1. YTto Ha3bIBaKOT ra3oBbIM pa3psagom?

2. Kakue rasoBble pa3psigbl Bbl 3HaeTe?

3. MNpu Kaknx ycrnoBmsix MOXXHO Habn4aTb KOPOHHbLIN pa3psa?
4. 'ge MoXHO HabngaTbe MCKPOBOW paspsa

5. NpuBeanTe NpumMepbl NPUMEHEHUIN SNEKTPUYECKUX pa3psaoB?

JlIntepatypa

Mskuwes, . A. dusuka. 10-n knacc. bazosbi 1 yrnybneHHbIN YPOBHU : y4ebHuk / . A.
Msaknwes, b. 6. byxoBues, H. H. Cotckun ; nog pea. H. A. NapdeHTbeBon. — 11-e 13a., cTep.
— Mocksa : NpoceeleHne, 2024. — 432 c. : un. — (Knaccunyecknin kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata
obpaweHus: 21.10.2024). — Pexxum goctyna: no nognucke (ctp.331).

Tema 7.2 3Bonouuns BceneHHon
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NNa6opaTopHas pabota Ne 13

N3yyeHme kapTbl 3Be3AHOro Heba

Llenb: no3HaKOMUTbLCS C NOABWKHOW KapTOW 3BE€34HOr0 Heba, Hay4nUTbCs onpeaensTb yCroBus
BMAMMOCTM CO3BE3AUM Hay4YUTbCS onpeaensTb KOOpAMHaTbl 3BE3A.

NcxoaHble aaHHbIE 1 MaTepuranbl: NOABWXKHAS kapTa 3Be34HOro Heba.

Kpatkaa aHHOTauus.
Bug 38€34HOro Heba M3aMeHsieTcsl U3-3a CyTOYHOro BpaweHus 3emnun. MiameHeHuve Buaa
3B€34HOro Heba B 3aBUCMMOCTU OT BPEMEHM roga NponcxoauT BcneacTene obpaiieHnsa 3emnu
Bokpyr ConHua. PaboTta nocsslleHa 3HaKOMCTBY CO 3B€3HbIM HEDOOM, peLleHunto 3a4a4 Ha
yCroBusi BUANMOCTW CO3BE3ANN N onpeaeneHnn nx KoopauHar.

Ha nogswxHou kapTe:
e 3BE&3[bl MOKa3aHbl YEPHbLIMU TOYKAMUN, pa3Mepbl KOTOPbIX XapakTepusyoT ApKOCTb 3BE€3[;
e TYMaHHOCTW 0DO3HAYEeHb! LUTPUXOBLIMU JIMHUSIMU;
e CEBEPHbIN NOMOC MMpa N306paxKeEH B LIEHTPE KapThl,

e JMHWUK, UCXO4sLME OT CEBEPHOro nosca Mupa, NokasbiBatoT pacrnoroXeHue Kpyros
CKINOHeHus1. Ha 3Bé3gHou kapTe Ansa AByX OnvKanLmnx KpyroB CKITOHEHUS YriioBoe
paccTosiHMe paBHoO 1 y;

e HebecHble napannenn HaHeceHbl Yepes 30°. C nx NOMOLbI MOXHO NPOU3BECTM OTCYET
CKnoHeHne ceeTun o;

e TOYKWU NEepeceyeHmnst IKNUNTUKN C IKBATOPOM, ANt KOTOPbIX Npsimoe BocxoxaeHme 0 n 12 v.,
Ha3bIBalOTCH TOYKamMu BeceHHero g u W paBHOOEHCTBUM;

e [0 Kpalo 3BE3AHOW KapTbl HAHECEHbI MeCsLbl U YMCNa, a Ha HaknagHOM Kpyre — 4achbl;

e 3€HUT pacnosioXkeH B6MM3uM LieHTpa Bblpesa (B TOUKE NepeceyeHuns HUTU, nsobpaxatoLlemn
HebeCHbI MmepuanaH ¢ HebecHOW napannenbto, CKITOHEHNE KOTOPOW paBHO
reorpacdmyeckon LWMpoTe MecTta HabngeHus).

e [1ns onpeneneHns MecTtononoXxeHns HebecHoro ceeTuna HeobxoanMo MecsL, YUCro,
yKa3aHHOe Ha 3BE€34HOM KapTe, COBMECTUTb C YacoM HabnoaeHnsa Ha HaknagHoM Kpyre.

HebecHbin akBaTOp — GonbLUON KPYr HebGecHon cdepbl, NNOCKOCTb KOTOPOro
nepneHavKynspHa ocyn Mupa u coBnagaeT C NOCKOCTbI0 3eMHOro akeatopa. HebecHbin
3KBaTOp OenuT HebecCHyto cdepy Ha ABa NonyLwapus: ceBepHoe nonylapue, ¢ BEPLUMHON B
CEeBEepHOM NOJICe MUpa, U KXHOE nonyLapue, ¢ BEPLUMHON B KOXXHOM NOnoce Mupa.
CosBe3aus, Yepes KOTopble NPOXoanT HeGECHbIN aKBATOP, HA3bIBAlOT SKBAaTOPUASIbHBIMU.
PaanuyatoT co3sesgus toxHble n ceBepHble. Co3Besans CesepHoro nonywapus: bonblias n
Manasa MeaBeavubl, Kaccuones, Liedben, [pakoH, Nlebenb, Jlupa, Bononac u gp. K 0kHbIM
oTHocaTcsa KOxHbIN KpecT, LieHTaBp, Myxa, KepTBeHHuUK, FOXHbI TpeyronbHuK.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx



KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-23 02 07-O0[.11.113

DU3NKA | C.35/38

Montoc Mmpa — To4vka Ha HebecHon cdhepe, BOKPYr KOTOPOW NPOUCXOAUT BUOMMOE
CYTOYHOE OBWXEHME 3BE€3[ U3-3a BpalleHns 3emnuv BOKpYr cBoen ocn. HanpasneHue Ha
CeBepHbIN NONIOC MUpa coBrNagaeT C HanpasneHnem Ha reorpaduyeckumn cesep, a Ha FOXHbIN
NnositoC MMpa — C HanpaereHnem Ha reorpadumyecknin tor. CeBepHbI NOKC MMpPa HaxXoaMUTCs
B co3Be3ann Manown MeaBeaunubl ¢ nonsgpuccMmMon (Bugumas sipkasi 3sesfa, Haxogsawasacsa Ha
ocu BpaLleHunsa 3emnu) — NonspHoM 3Be300M1, I0XHbIM — B co3Be3aun OKTaHT.

TyMaHHOCTb — y4aCTOK MEX3BE3HOW cpeabl, BbIAENAILWMNCA CBOUM U3NyYEHNEM UITN
nornoLieHnem nsnydeHnst Ha odbwem coHe Heba. PaHee TYMaHHOCTAMW Ha3biBanu BCAKUN
HenoABWXHbIA Ha HeGe NPOTSKEHHLIN 06bekT. B 1920-e rogbl BbISCHUIIOCH, YTO cpeam
TYMaHHOCTEN MHOrO ranakTuk (Hanpumep, TymaHHocTb AHgpomMeabl). [locne 3Toro TepMuH
«TYMaHHOCTb» CTar NoHMMaTbCs Bornee y3ko, B Yka3aHHOM BbllLE CMbIcnie. TyMaHHOCTH
COCTOSAT U3 MbINK, rasa n nnasmbi.

SKnunTuka — BonbLuon Kpyr HebecHom cdepbl, N0 KOTOPOMY NPOUCXOAUT BUAUMOE
rognyHoe asmxeHne CornHua. MNnockocTb aKMMNTUKM — NIIOCKOCTb 0bpalleHns 3emnun BoKpyr
CornHua (3emMHon opbuThbl).

B 3aBucumocTn ot mecTta Habnogatensa Ha 3emne MeHsaeTcs BUA 3Be3Horo Heba um
XapakTep CyTOYHOro AswxeHna 3se3n. CyTodHble NyTu CBETUN Ha HebecHon cepe — 3TO
OKPY>KHOCTM, MIIOCKOCTM KOTOPbIX NapannenbHbl He6ecHoMy 3KBaTopy.

PaccmoTpum, Kak nsmeHseTca Bug 3se3gHoro Heba Ha nontocax 3emnu. Nonc — 310
Takoe MeCcTO Ha 3EeMHOM Luape, rae oCb Mupa coBnagaeT C OTBECHOW NMHMEN, a HEGECHbIN
3KBaTOpP — C rOPM3OHTOM.

[na HabnopaTens, HaxoasaLWeroca Ha
CeBepHom nontoce 3emnu, NonsipHas
3Be3aa OyaeT pacnonaratbCsi B 3eHUTE,
3Beé3abl OyayT ABMraTbCs no Kpyram,
napannenbHbiM MaTeMaTU4YeCKoOMY
rOPU30HTY, KOTOPbIN COBNaaaeT C
HeGecHbIM akBaTopomMm. Npu aTom Haa
ropu3oHTOM ByayT BMAHbLI BCe 3B&3abl,
CKITOHEHME KOTOPbIX MOMOXUTENBHO (Ha
FOxHOM nontoce, HaoGopoT, ByayT
BUOHbI BCE 3B€3[bl, CKIIOHEHME KOTOPbIX
OoTpuLaTenbHO), a UX BbICOTa B TEYEHME
fopuaonT CYTOK He ByaeT n3ameHATbCS.
MepemecTnmMcs B NpMBLIYHbIE ANs1 HAC
cpeaHue WwunpoThl. 34ech yxke oCb Mupa
N HeOECHBbIN 3KBATOP HaKITOHEHbI K
rOpu3oHTYy. MO3TOMY M CyTOYHbIE NYTK
3B€3[ Takke 6yayT HaKMOHEHbI K
ropuaoHTy. CnegoBaTenbHO, Ha CPeaHNX
LUMpoTax HabniagaTenb CMOXeT
HabnogaTe Bocxoasdluue u 3axogsiimne
3B€3abl.
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Moa BOCXx040OM MOHMMAETCH SABMeHne
nepeceyeHnss CBETUIOM BOCTOYHOM
YacT UCTMHHOIO FOPU30HTa, a Nog
3ax040M — 3anafHoun 4YacTun 3Toro
ropmsoHTa. [loMmMmo 3Toro, YacTb 3B€3[4,
pacnonararLlmxcs B CEBEPHbIX
OKOMOMONSPHbIX CO3BE3AUNAX, HAKOrAA
He ByayT onyckaTbCs 3a rOPU3OHT. Takme
3BE€3[bl NPMHATO Ha3blBaTb
He3axoasawmnmmn. A 38€3bl,
pacnonoxeHHble okono KOXHoro nosntoca
Mupa ans Habngatens Ha cpegHux
lwmpoTax éyayT aBnATbCA
HEBOCXOAALMMM.

OTtnpaBumMmcs ganblle — Ha 3KBaTop,
reorpaduyeckasi LULMpoTa KOTOPOro
paBHa Hymn0. 34ecb OCb MUpa
coBrnagaeT c nonygeHHom nNuHuen (To
€CTb pacnosiaraeTcs B NNIOCKOCTH
ropu3oHTa), a HebecCHbIN aKBaTOP
NPOXOANT Yepes 3eHUT.

CyTouYHblE NYyTK BCEX, 6E€3 UCKMOYEHNS,
3B€34 NepneHanKynapHbl TOPU3OHTY.
[MoaTomMy Haxo4siCb Ha aKBaTope,
HabniogaTenb CMOXeT yBUAETb BCe
3BE€3[bl, KOTOPbIE B TEYEHNE CYTOK
BOCXOOAT 1 3axoaaT. Boobuwe, anga Toro,
yTOObI CBETUIO BOCXOOUIIO U 3aX04uUI0,
€ro CKSIoOHeHue no abconoTHOM
Benn4nHe A0SHKHO ObiTb MEHbLUE, YeMm

18] <90°— ¢

|6] = 90°— ¢

KOXXHOro — HeBocxogsLEen).

Ecnn , To B CeBepHOM nonyLapum oHa byaeTt aBnATbCA He3axoadlen (ans

Torga o4eBUAHO, YTO Te€ CBETUNA, CKNOHEHNE KOTOPbIX 161=90°~¢  genaioTcs

HeBOCXoaALWMMU O5A CeBepHoro nonywapua (I/IJ'II/I He3axoaAdawnmMn ans |‘O)KHOFO).

OkBaTopuanbHasi cuctema koopauHat —
3TO cucTeMa HebecHbIX KoopauHar,
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OCHOBHOW MNSIOCKOCTbIO B KOTOPOW SBMSIETCS
NNOCKOCTb HeGeCHOro aKkBaTopa.

SKBaTOpVIaJ'I bHble HebecHble KoopaAuHaThbl:

1. CknoHeHwne (d) — yrnoBoe pacCcTosiHNe
cseTuna M ot HebecHoro akBaTopa,
N3MepeHHOe BAOSb Kpyra CKITOHEHUS.
O6bIYHO BbIpaXXaeTcs B rpagycax, MMHyTax
n cekyHgax ayrn. CknoHeHue
NONOXUTENBHO K ceBepy OT HebecHoro
3KBaTOpa N OTPULATENBHO K 0Ty OT HEro.
O6bekT Ha HebecHOM aKBaTOpE MMeEeT
cknoHeHne 0°. CKnoHeHne ceBepHOro
nontoca HebecHon cdepbl paBHO +90°
CKnoHeHue oXHOoro nostca pasHo —90°.

2. Npsimoe BocxoxaeHue ceeTuna (a) —
YrnoBO€E PacCTOsiHNE, U3MEPEHHOE BOOSb
HebecHOro akBatopa, OT TOYKN BECEHHETO
pPaBHOAEHCTBMSA OO TOYKM NepeceyveHns
HebeCcHOro akBaTopa C Kpyrom CKITIOHEeHUs
cBeTuna

Cop,ep>|<aH|/|e M NopAaoK BbINOJIHEHUA pa6OTbIZ

3apava 1.

OnpepenuTe akBaTopuanbHble koopamHaTtel Anbtanpa (a Opna), Cupuyca (a bonbworo Nca)
n Beru (a Jlnpbl).

3apava 2. icnonb3ysa kapTy 3Bé3gHoro Heba, HanauTe 3Be3ay no ee koopanHaTtam: 6 = +350;
a = 14 6m. 3agava 3. OnpegenuTe, kKakon siBnseTcs 3Be3na 6 Ctpenbua, Ans HabngaTens,
Haxoasuero Ha wupoTe 550 15'. OnpegennTb, BOCXOAALLIEN UM HEBOCXOASALLEN ABNAETCS
3Be3aa AByMsi cnocobamm: ¢ NCMONb30BaHNEM HaKNaL4HOro Kpyra NOABMXKHOW KapTbl
3Be3gHoro Heba n ¢ ucnonb3oBaHMeM (popmMyI yCroBusa BUAMMOCTU 3BE3[,.

lMpakmuyeckud crnocob. Pacnonaraem NoABMXHbIN KPYr Ha 3BE34AHOM KapTe 1 Npu ero
BpaLLeHun onpegensem, aBnaeTcsa 3Be3ga BOCXoAdALEeNn Unn 3axoasLuen.

Teopemuyekuti criocob. Micnonbdyem opMyrbl YCroBMS BUAMMOCTY 3Be34: Ecnu , TO 3Be3aa
AaBnseTca Bocxogsawen n saxogawen. Ecnm , To 3se3ga B CeBepHOM nonyLliapumn SBnseTca
He3axoaswwen Ecnu , To 3Be3ga B CeBepHOM nonyLapum 9BngeTcs HEBOCXOASLLEN.

3apava 4. YcTaHOBUTb NOABMXKHYHO KapTy 3B€34HOro Heba Ha AeHb 1 Yac HabnogeHns n
Ha3BaTb CO3BE34MNS, PACMONIOXKEHHbIE B KXXHOM YacTu Heba OT ropnsoHTa 4O nosca Mypa; Ha
BOCTOKE — OT FOPU30HTa A0 nostca Mupa.

3apava 5. Hantn co3sesans, pacnonoxXeHHble Mexay Todkamu 3anaga un cesepa, 10 oktabps
B 21 yac. [NpoBepuTb NPaBUbHOCTb ONpeaeneHnsa Bu3yarnbHbiM HabnoaeHnem 3BE34H0ro
Heba.
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3apava 6. Hantu Ha 3B€3aHOM kapTe co3Be3anst ¢ 0603HaYE€HHbIMU B HUX TYMAHHOCTSIMU U
NPOBEPUTb, MOXHO NN UX HaboAaTb HEBOOPY>KEHHbLIM [1a30M 1a30M Ha AeHb 1 Yac
BbINOSTHEHUA NabopaTopHON paboThl.

3apava 7. Onpegenutb, 6yayT nu BugHbl co3sesaus [esbl, Paka. BecoB B nonHoyb 15
ceHTAbpA? Kakoe co3Besane B 370 Xe Bpema byaeT HaxoauTbcs BONN3N ropn3oHTa Ha
ceBepe?

3apava 8. OnpegenuTb, Kakne U3 nepevncnenHblx cossesgmn: Manas Megseanua, Bononac,
BoaHuunn, OpnoH - onsa Bawen WnpoTbl ByayT He3axo4sawmmn?

3apava 9. Ha kapTe 3B&3aHOro Heba HanTh NATb NOObIX NEPEYMNCEHHbBIX CO3BE3ANNA:
Bonbwasa Megeeavua, Manas Measeguua, Kaccuonesi, AHgpomeaa, lMNerac, Jlebeap, Jlnpa,
epkynec, CeBepHas KOpoHa — 1 onpeaenuTb NpUGNMKEHHO HebeCcHble KOOpAMHATbI
(cknoHeHue, N NpsAMoe BOCXOXAEHWNE) a-3BE3[ 3TUX CO3BE3ANN.

3apayva 10. OnpegenuTb, kKakne co3Be3ausa dyayT HaxoauTbcsa B6nNn3un ropusoHta Ha Cesepe,
tOre, 3anage v Boctoke 5 mas B NOMHOYb.

BeiBOog no pabore.
KoHTponbHble BONPOCHI 4S5 3aKpenneHna TeopeTn4eckoro Matepmarna K npakTu4eckomy
3aHaTuo: 1. 2. 3. 4. 5. 6.

KoHmpornbHbIie 80rpochsl.

YT0 Takoe 3B&3aHOE HeEDO?
YTto Takoe co3se3aua?
CKOInbKO Ha ceroHsALWHNUM AeHb co3Be3anin?

I'IepeqmchTb OCHOBHbl€ CO3BE3aNA NN T€, KOTOPbIE Bbl 3HAETE.

a M 0P

UTto Takoe kapta Heba?
6. YTO Takoe HebeCHbIN aKkBaTOP?

Jlntepatypa:

AcTtpoHomus. 11 kn.: Y4eb, ansa obweobpasosart. yy4eb, 3asegenunn / 6. A. BopoHLoB-
BenbamuHos, E. K. Ctpayt. — 4-e n3g., ctepeotun. — M.: [lpocha, 2023.
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