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BBepneHue

Paboyen nporpammon OuCUMNMHBI NpeaycMOTpeHo npoBedeHne 13 nabopaTopHbIX
3aHATUN

Llenbto npoBedeHus nabopaTopHbIX 3aHATUN SBRASETCA 3akpernneHne TeopeTUYecKux
3HaHMM 1 NpnobpeTeHne HeobXoaAMMbIX NPAKTUYECKNX HABLIKOB M YMEHUM MO OTAENbHbIM TEMaM
Kypca. Hapsgy ¢ ¢opMupoBaHMEM YMEHUA U HaBbLIKOB B MNpoLecce NpakTUYECKUX 3aHATUM,
obobulatoTcs, BoipabaTbiBaeTCca CNOCOBHOCTb N YMEHUE UCMNONb30BaTb TEOPETUYECKME 3HAHUS HA
npakTuKe, pa3BnBalOTCA MHTENNEKTyarnbHble YMEHUS.

OnpepeneHHaa 4acTb Y4ebHOro BpPEMEHW MNPOrpaMMHOrO Kypca U3MKU B CpegHux
npodeccuoHanbHbiX  Y4eOHbIX  3aBedeHUAX OTBOOUTCHA  IKCNEPUMEHTY,  BbIMOSIHIEMOMY
oby4atowmmmcs B Buae nabopaTopHbIX 3aHATUMN.

BbinonHeHne nabopaTopHbIX 3aHATUI CNOCOBCTBYET:

1. [nyBokomy M 0CO3HAaHHOMY YCBOEHUIO MaTepuana.

2. [pnobpeTeHuto obydvalLWMMUCA NPaAKTUYECKUX YMEHUMA U HaBbIKOB paboTbl C
nabopaTtopHbiM 060pyaOBaHUEM.

3. PopMMpPOBaHUIO YMEHUI MPUMEHSATbL NOMyYeHHbIE 3HAHWS Ha NPaKTUKe.

4. BbipaboTke npodeccnoHanbHO 3HAYMMbIX KayecTB, KakK CaMOCTOSATENbHOCTb,
OTBETCTBEHHOCTb, TBOPYECKas MHNLUMATUBA.

5. Passutuio nHtepeca kK pusmke.

B pesynbTtate BbINOMHEHUS NabopaTOpHbIX 3aHATMK Yy Oby4varowmnxcs OpMUPYHOTCA
3aNeMeHTbl crneayrLmnx obLLmnX KOMNeTEHUUN:

OK 01. Bblbupatb cnocobbl pelweHus 3agady  npodeccMoHanbHOW  OesATenbHOCTH,
NPUMEHUTENBHO K Pa3fiMYHbIM KOHTEKCTaM;

OK 02. Ncnonb3oBaTb COBPEMEHHbLIE CpeacTBa MOWUCKA, aHanM3a W MHTepnpeTauuu
nHopMauuM M MHAPOPMALMOHHbLIE TEXHOMOMMU LNA BbINOSIHEHUS 3a4ad NpodyeccroHarbHOM
AEeATENbHOCTMW.

OK 03. lMnaHupoBaTb M peanu3oBbiBaTb COOGCTBEHHOE NMPOdECCMOHaNbHOE U NIMYHOCTHOE
pasBuTMe, NpeanpMHMMaTENbCKY0 OeATeNbHOCTb B NpodeccnoHansHon cdepe, NCnonb3oBaThb
3HaHUA NO NPaBOBOW U (PUHAHCOBOW PAMOTHOCTU B Pa3fNYHbIX XXU3HEHHbIX CUTYaUUsIX.

OK 04. O3dhdhekTnBHO B3anmogencteoBaTtb 1 paboTaTb B KONNEKTUBE U KOMaHAe

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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OK 05. OcyLIJ,eCTBJ'IFITb YCTHYHO N MMCbMEHHYKO KOMMYHUKaUMKO Ha rocygapCTtBeHHOM A3blKe

Poccunckon degepaunm ¢ y4eToMm 0CoOBEHHOCTEN COLMAnbHOMO N KynbTYPHOrO KOHTEKCTA.

OK 07 CopeiictBoBaTb COXpaHEHUIO  OKpYXalolWen cpedbl, pecypcochepexeHmto,

NMPUMEHATb 3HaHNA 06 n3ameHeHun knnumarTa, NPUHUUMNbI 6epe>Kn|/|Boro npoun3BoacTBa, C-)Cb(beKTI/IBHO

AencTeoBath B l-I[.')e3Bl:I‘-IaI7IHbIX CuUTyauumnax.

an/I noaroToBke K BbIMNOJIHEHNIO pa6OTbI cnenyer:

1.

nOBTOpI/ITb TeOpeTI/I‘-IeCKI/IIZ MaTepuan no COoTBETCTBYHOLLIEMY naparpa(by yqe6H|/|Ka.

2. O3HakoMUTbCS C U3MepUTENbHBIMU NPUBOoPaMN U UX XapaKTEPUCTUKAMM.
3. [lo BO3MOXHOCTW 3apaHee NoAroTOBUTL Tabnuuy Ans 3anucu pesynbTaTos.
4. CpenaTb NMMCbMEHHbIN OTYET MO BbINOSIHEHHOW paboTe.
MepeyeHb NabopaTopHbLIX 3aHATUN
Ne Kon-
n /I'I HavmeHoBaHMe nabopaToOpHOro 3aHATUA BO
YyacoB
1 M3yyeHne ogHoOro 13 n3onpoLeccos 2
2 OnpegeneHne BNaXHOCTN BO3ayxa 2
3 OnpepeneHne anekTpny4eckon eMKOCTU KOHOEeHCaTOpOB 2
4 OnpepgeneHne TepMnyYecKoro KoaduumeHTa conpoTUBNEHUS Meamn 2
5 N3mepeHne 30C 1 BHYTPEHHENO CONPOTMBIIEHNS] UICTOYHMKA TOKA. 2
6 M3yyeHne 3akoHOB nocnefnoBaTenbHOro U napasnnesibHoro coeguHeHumn 2
NPOBOLHMKOB.
7 MNccnepgoBaHme 3aBUCMMOCTM  MOLLHOCTM namMnbl  HakanuBaHWs OT 2
HanpsHKeHUs Ha e€ 3axnmax.
8 3yyeHne aBrneHna anekTpoMarHMTHOM MHOYKUNK 2
9 N3yyeHne paboTbl TpaHcdopmaTopa 2
10 OnpegeneHne nokasartens NpenoMneHnst CTtekna 2
11 OnpepgeneHne onvHbl CBETOBOW BOSHbI C NOMOLLbIO AMMPaKLNOHHON 2
peLleTKun.
12 HabntogeHwe cniowHoro u NMHen4aToro CnekTpoB 2
13 M3y4eHne kapTbl 3B€3gHOr0 Heba 2
Ntoro 26

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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Pasnen 2.Tema 2.1. OcCHOBbI MOJIEKYNIAPHO-KUHETUYECKON Teopun. TennoBoe ABMXKEHUE
MoneKyn.

NabopaTopHas paboTta Ne1
N3yyeHne ogHOro ns nsaonpoLeccon

Llenb: nayuntb 3akoH bonnga-MapuoTTa.
NcxogHble gaHHble 1 maTepuanbl: CUIbGOH, MeTanM4yecknin MaHomeTp.

KpaTKaﬂ aHHOTauUuunA:

ko
\
l

JKcnepMMeHTanbHas ycTaHoBKa A5l NPOBEPKU 3akoHa bonna-MapuoTTa nokasaHa Ha pUCyHKe.
OHa cocTtouT 13 cunboHa, NO3BONAIOLLIENO U3MEHATL 06beM rasa (Bo3ayxa), U MeTanIm4eckoro
MaHomeTpa. CHavyana oTkpbiBaloT 06a KpaHa MaHOMETpa U C MOMOLLbIO BUHTA CUibdoHa
pacTArMBaoT UM CXUMaT LMNMHAP Tak, YTobbl 06bemM Bo3ayxa B HeM Obin paBeH 7,5y.e.3aTem
3aKpbIBalOT NpaBbIi KpaH MaHOMETPa M NPUCTYNaKoT K NPOBEpPKE 3aKoHa

bonns-MapunoTTa, KOTOpbIM MMEET crieaytowyo hopMyIMPOBKY: ANsl ra3da JaHHOM MaccChl
npounsseneHne OaBrieHns ra3a Ha ero o6bLeM NOCTOAHHO, eCcnn TeMmnepartypa rasa He
namensietcs: PV=const . Heckonbko pa3 meaneHHo namMmeHstoT obbem Bo3ayxa B npudope u
HabntogaeT 3a NokasaHMsIMU MaHOMETPa, NPU NOCTOAHHON TemMmnepartype.

PesynbTaTtbl namepeHuii 3anmcaHbl B Tabnuvue raoe o6bem BblpaXKeH B YCIOBHbIX

evHuLax, a gasneHune - B atmocpepax (1 atm = 1 kr/cm? = Na).

CopeprxaHue 1 NopsiAoK BbINONTHEHNSA paboThl
1. O3HakoMnTbCSH ¢ 060pyaOBaHNEM, 3anNncaTb UX TEXHUYECKNE AaHHbIE.

2. NamepuTb 06beM, gaBneHue. Pe3ynbTaTbl 3aHECTM B Tabnuuy.
3. Mo nony4eHHbIM JaHHbLIM paccynTaThb - PV.

O61bL€ém V rasa HaBneHue P MpounsBeneHne gaBneHns Ha 00 bLEM:
PV=const

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 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 BbIBO4 O 3aBMCUMOCTM aBfieHusi AaHHOMW Macchl ra3a oT ero odobema npu
NOCTOSIHHOW TemnepaTtype.
5. MocTpouTb rpadumk 3TON 3aBUCUMOCTMW.

6. BbiBOAbI MO paboTe.

KoHTpoOnbHbIe BOMPOCHI:

1. UTo HasbIBaloT nsonpoueccom? ChopmMynmpymnte razoBble 3aKOHbI.
2. 3apucynte rpadmkm n3onpoLeccoB?

3. 3anuwmnTe | 3aKOH TepMOANHAMUKM OS5 Pa3fNYHbIX N30NPOLECCOB?
Kakon npouecc HasbiBaloT agnabaTtHbiM? MpnBecTn npumMmepsl

Jlumepamypa:

Mskunwes, I". A. dusmka. 10-1 knacc. basoBbin 1 yrybneHHbI YpoBHW @ y4ebHuk / . A. Msakuwes,
b. b. byxoBues, H. H. Cotckun ; nog pea. H. A. MNMapdeHTeeBon. — 11-e nsg., ctep. — Mocksa :
MpoceeweHune, 2024. — 432 c. : un. — (Knaccnyecknin kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIn.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaiueHus: 21.10.2024).

— Pexxum poctyna: no nognucke. (ctp.189-191).

Paspen 2. Tema 2.2 ArperaTtHble COCTOSIHUA BellecTBa
JNTa6opaTtopHoe 3aHATHe Ne 2. OnpeaeneHne BNaXXHOCTU BO3ayxa
Uens :

Onpenenutb OTHOCUTESBbHYIO BNAXXHOCTb BO3ayXa B KabuHeTe.

McxoaHble gaHHble 1 maTepuansi:
TepmMoMeTp AEMOHCTPALMOHHbLINA, TEPMOMETP NabopaTopHbIN, CTakaH C BOAOW KOMHATHOM
TemnepaTypbl ,KyCOK Mapnu, ncmxoMeTpudeckasa tabnuua.

KpaTkast aHHOTauums.

1. Boga 3aHumaeT okono 70,8% noBepxHOCTHN 3eMHOro Lwapa. XXuBble OpraHn3mbl Coaepxar oT
50 po 99,7% Boapbl. O6pasHO roBOpS KMBblE OpraHn3Mbl - 3TO OAyLWEBNEHHAA Boga. B
aTMocgepe HaxoanTcsa okono 13-15 Thic. Ky6. KM BOAbI B BUAE Kanenb, KPUCTaNMoB CHera u
BoAsiHOro napa. B cpeaHem B atmMocdepe 1.24 x 101°kr BogsHoro napa. M xota ero aonio
coctaBngeT MmeHblle 1 % oT obuien maccbl aTMOCepsbl, ero BAUAHWE Ha norogy, KnuMmat 3emnu,
CaMO4yBCTBME M0AEN OYEHb BEMUKO.

‘MaBHbIN NCTOYHMK BOOSHOrO rnapa B aTMocdepe - ucnapeHue Boabl C NOBEPXHOCTN OKEAHOB,

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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Mopen BOOOEMOB, BMNa)XHOW NOYBbI, pacTeHun. C BoAsHbIX MPOCTOPOB U CyLUKN 3a rof ncnapseTcs
cebile 500 000 kmM3BoAbI, T.€. KONMYECTBO BOAbI, NOYTU PaBHOE KONMUYECTBY BoAbl B YEpHOM
Mope.

B atmMocdepe noa BNUSHMEM pasnUYHbIX NPOLLECCOB BOASHOW Nap KOHAEHCUpYyeTCs.

Mpn aTom obpasytoTcs obnaka, TymaH, ocagku, poca. [Npn kKoHAeHcaunn Bnaru BbligenseTca
KOSNIMYEeCTBO TENMOTbl, paBHOE KONMUYECTBY TEMMOThI, 3aTpadeHHOMY Ha UcrnapeHue.

OTOT npoLecc NpMBOANUT K CMSAMMEHUIO

KNUMaTn4eCcKnx yCcrioBUin B XONOAHbIX pariOHax.

2. Bo3ayx MoxeT ObITb CyXOl U BMaXHbI B 3aBMCMMOCTM OT KONMYECTBa NapoB, HaxoasaLWmnxcs
npu gaHHOW TemnepaType B aTMocdepe.

ABConoTHas BNaXHOCTb P MOKa3bliBaeT CKONbKO rpaMMOB BOASIHOTO Nnapa CoAepXXUTCs B BO3ayXe
06bEMoM 1 M3 NpU AaHHbIX YCNOBUSAX, T.€. NIIOTHOCTb BOAAHOIO Nnapa, M3MepsemMoro B #

[ns cyxaeHnst o CTeneHn BNaxxHOCTW BaXKHO 3HaTb, ONIM30K UK Aanék BoasiHOM nap,
HaxoAsALMIACSA B BO3AYyXe, OT COCTOSIHMSA HacbIWeHWs. [Ins 9Toro BBOASAT NOHATHE
OTHOCUTENbHOW BNa)XHOCTMW.

OTHOCUTENbHOM BRaXHOCTLIO BO3ayXa ¢ Ha3blBalOT OTHOLLEHNE abCOMOTHOM BNAXXHOCTU
BO34yXa p K NNOTHOCTU p, HACbILLEHHOrO BOASIHOIO Napa npu Toi e Temnepartype. ¢
Bblpa)kaeTcs B MPOLIEHTaXx.

OTHOCUTENbBHYIO BMAXXHOCTb MOXHO ONpeaenuTb No opmyrne.

»=2x%x100% (1)
Po

3. Ecnu BnaxHbI BO34yX oxnaxaaTb, TO MPU HEKOTOPOW TemnepaTtype nap, HaxogAawmuincs B
BO34yXe MOXHO AOBECTU A0 HacblweHus. [pu ganbHenwem oxnaxgeHnn BogsHoW nap
Ha4YMHaeT KOHAEHCMPOBATLCA B BUAE POCHI.

MNosiBNsieTcs TyMaH, BbinagaeT poca.

TemnepaTtypy, Npy KOTOPOWN nNap, HaXOAsALWMNNCS B BO34yXe, CTAHOBUTCS HaCbILLEHHbI B NpoLiecce
OoXNakaeHusl, HasbIBalOT TOYKOM POCHI.

Mo To4Yke poChbl C MOMOLLBIO cneumanbHbIX Tabnumy MOXHO onpeaennTb abCoMTHYHO BNAXXHOCTb
p. Mo 3agaHon TemnepaTtype Bo3ayxa MOXHO onpeaennTb C MOMOLLIbIO 3TUX Xe Tabnuy
NSOTHOCTb HACLILWEHHOro napa p,, a 3atem no opmyne (1) onpenensatoT OTHOCUTENBHYHO
BMIA@XHOCTb BO3ayXa.

4. 3HayeHne BNaXXHOCTU BO3yXa.

OT Bfa@XXHOCTU 3aBUCUT MHTEHCUBHOCTb MCNAPEHUS BNarn ¢ NOBEPXHOCTU KOXM YeroBeka. A
ncnapeHue Bnarv nmeet 6onbLUOe 3HAYEHMSA NS NogaepXXaHus TemnepaTypbl Teria NOCTOAHHOM
[

BnaronpustHaa ons YenoBeka OTHOCUTENbHAs BraxHOCTb Bo3ayxa 40-60%. Takyto BNaxHOCTb
noaaepXmBatT NPON3BOACTBEHHbIX NOMELLEHNAX, HA BOPTY KOCMUYECKOro kopabns.

BonbLuoe 3Ha4YeHne MMeeT 3HaHUe BNaXXHOCTN B METEOPONOrMn ANa npeackasaHns norogpl, T.K.
KOHOEHCcauusa BOAAHOro napa npMBoanT K obpasoBaHuio 06nakoB U nocrneayoLemMy BbinageHuo
ocagkoB. Npn aTom BblgensieTca 6onbLloe KoNMYecTBo TennoThl B atmocdepy. Y HaobopoT,
ncnapeHue conpoBoXaaeTcs NormnoLeHnem TennoThbl.

B TkaukoMm, KOHAUTEPCKOM, /MeyaTHOM 1 ApYrMx NPon3BoACTBaX AN HOPMAanbHOIMo TeYeHus
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npoueccos Heobxoaguma Oﬂpeﬂ,eﬂéHHaﬂ BJ1aXHOCTb.
XpaHeHme np0|/|3Be/:|,eH|/||7| MCKyCCTBa, KHUI, My3blKallbHbIX NHCTPYMEHTOB Tpe6yeT nogaepXxaHud

BfI@XXHOCTU Ha HeobxoaANMOM YPOBHE.

5. Mpunbopbl ona onpegeneHns BAaXHOCTH.

[ns onpepeneHnst BNaXHOCTM BO3yXa UCNOMb3YT Takne npnbopsl, Kak rurpoMeTpbl
(KOHOEHCAUNOHHBIN 1 BOSIOCHOW) 1 NcuxpomeTpbl. C MOMOLLbIO KOHAEHCAUWOHHbBIA_TUrpoMeTpa
MO>XHO OnpeaennTb

abCconTHYHO BNAXXHOCTb MO O4YKE POChHI.

[lencTBme BONOCHOIO rurpomMeTpa OCHOBAHO Ha CBOMCTBE YerioBeYeCKOro Bofioca yannHATLCS
Mpun yBENMYEHNN OTHOCUTESIBHOM BNAXHOCTM BO3ayXa.

[Mpy aTOM CTpenka Ha WkKane ykasblBaeT OTHOCUTENbHYH BAXHOCTb BO34yXa B NpoLeHTax.

6. YCTPONCTBO M NPUHLNN OENCTBUA NCUXPOMETPA.

lMcuxpomeTp cocTomT n3 ayx TepmomeTpos. OanH TEpMOMETP NokasbiBaeT TemnepaTtypy
BO3yxa, a Apyron obMoTaH TKaHbo, KOHeL, KOTOpPOoK onyLeH B Boay. [1pu ncnapeHum sBogbl ¢
TKaHW TEPMOMETP OXnaxgaeTcs.

Mpn 6onbLlen NN MeHbLUEN BNAXXHOCTU UCNapeHne nponcxogut obictpee?

3Ha4nT pasHOCTb NoKa3aHUM TepMomMeTpa TeM Borblle, YeM MEHbLUE OTHOCUTENbHAA
BNAXXHOCTb. 10 pa3HOCTM NOKasaHui CyXoro 1 BriaXkHOro TEPMOMETPOB C MOMOLLLHO
crneumanbHbIX Tabnmu MOXHO onpeaenuTb OTHOCUTENBbHYIO BMaXHOCTb BO3ayXxa.

Yka3aHus K paborTe.

1.C nomoLbio AEMOHCTPALMOHHOIO TEpMOMETPA N3MepbTe TeMnepaTypy nosgyxa B knacce - Kyx
TepmoMeTp NnabopaTopHbIN.

2. ObepHuTe pesepByap TepMomMeTpa NabopaTopHOro Maprnen Tak, YTobbl KOHYMK TKaHN
cB060HO CcBMUCAn BHU3, U 3aKPENUTE €ro HUTKON.

3. [lepxa TepMOMETP 3a ero BEpXHUM Kpawn, onycTUTE CBUCAKOLLYIO YacTb TKaHu B Boay. Boaa
AOJDKHA CMOYMTb TKaHb. [1pn aTOM pe3epByap TepMOMETpa LOSMKEH OCTaBaTbCH Bbille YPOBHS
BOAbl B CTaKaHe.

4. Habnogasa 3a nokasaHnaMu TepMOMETpPa, 3anuLmMTe cCaMoOe HU3KOE NokasaHne TepMoMeTpa,
3TO 3HAYUNT ty -

5. Pe3ynbTaThbl U3MEPEHUI 3aHecuTe B Tabnumuy.

t cyxoro, 0C | t BnaxHoro ,0C t cyxoro — t BnaxHoro ,0C | OTHocuTENbHas BNaXXHOCTb
®,%

6. C NoMOoLLbI0 NCUXPOMETPUYECKO Tabnuubl onpeaenMTe OTHOCUTENBbHYHO BNaXXHOCTb BO3A4yXa

B Knacce
7. BbiBOA.

KoHmporsibHbIe 80rpochl

1. YUto Takoe ncnapexme? KongeHcauma?

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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2. Kakne atmocdepHble sBrEeHUS1 00 bSACHAOTCA KOHAEHcaunen napa?
3.lMornawaeTcs nnu BolgenaeTcsa aHeprnsa npu
a) KoHgeHcauuu, 6) ncnapeHnn?

4.Kakon nap HasblBalOT HaCbIWEHHbIM? HeHacbIWeHHbIM?
5. YUTo O3HavaeT AnHaMmnyeckoe paBHOBECUKE XNOKOCTU 1 napa?

6. Toyka pochl
Tema 3.1 dnekTpuyeckoe none

NabopaTopHasn paboTta Ne3

Tema: OnpepeneHuve 3NeKTPMYECKON €eMKOCTU KOHAEHCaTOpoOB
Llenb paboTbi:

1) nccnenoBaTth 3aBUCMMOCTb 3NIEKTPOEMKOCTM MNITOCKOro KOHAeHcaTopa OT nnowaan nnacTuH,
2) uccnegoBaTb 3aBMCMMOCTb 3NIEKTPOEMKOCTM MNINOCKOro KOHAEeHcaTopa OT Hanuyus
AV3NeKTpuKa,

3) uccnegoBaTh 3aBMCMMOCTb 3NTEKTPOEMKOCTM MNIMOCKOro KOHAEHcaTopa OT PACCTOSAHUS MEXay
nnacTuHaMm KoHaeHcaTtopa.

Mpnbopbl 1 maTepuansi.

OneKkTpomeTp 13 Habopa No aneKkTpocTaTuke.

Onckn ¢ AnanekTpn4eckmmM NoKpbITUEM.

[dunanekTpuyeckne nnactuHbl (Nnekcurnac, 36oHUT, CTEKIO).
LLTtatne ¢ mydTon n nankon.

CoeguHuTenbHbIE NPOBOAA.

JInHenka n3 opraHuyeckoro ctekna (nnekcurnaca).
LlenkoBas TKaHb.

NoOk~LN =

Kpatkaa aHHOTauus.

B3anMMHOW 3M1eKPOEMKOCTbIO ABYX NPOBOAHMKOB Ha3blBaeTCcsa ouanyeckasi BENMYMHa, YNCNEeHHO
paBHas 3apsay g, KOTopbIi HEOBXOAUMO NEPEHECTN C OAHOro NPOBOAHWKA HA APYrov Ans Toro,
YTOObl U3MEHUTb Ha €AUHNLYY Pa3HOCTb NOTEHLMANOoB

e 4
B

( ¥1-#3) mexgy HUMMK: , rae: & - anekTpoeMKoCTb NOCKOro KOHAeHcaTopa,

# - noTeHUMan HUXKHEN NNacTUHbLI KOHaeHcaTopa,

¥1 - noTeHuUMan BepxHen NnacTuHbl KoHaeHcaTopa, U- HanpspkeHne Mexay nnactMHamm
(obknagkammn) kKOHAEHcaToOpPA,

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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U= (#- #2) - pasHOCTb NOTEHLMASIOB (HanpspKeHe Mexay nnactuHamm).

Mpeobpasyem opmyny K Buay

lMnockun koHaeHcaTop NpeacTaBndeT cobon ABe napannesbHble NAoCcKne nnacTuHbl (06Knaakn),
3apshKeHHble 0OQMHAKOBbIMM MO abCOMOTHOMY 3HAYEHUIO, HO Pa3HOMMEHHbIMU 3apsiAamMu.
MnacTtuHbl (0BKNaakn) KoOHAeHCaToOpa UMEIT nNnowaab S, HaXoaAaTCa Ha paccTosHuK d gpyr oT
apyra. Mexay obknagkamu KoHAeHcaTopa PacrnosioXXeH OUANEKTPUK (BO3AYX, OpraHn4eckoe
CTEKNO, 960HUT) C OTHOCUTESTbHOW OUINEKTPUYECKON MPOHULLAEMOCTLIO £ .

Mopsaok BbINONHEHUS paboThl.

1.MoAroToBUTL 3KCNEPUMEHTArNbHYIO YCTaHOBKY K MPOBEAEHUIO UCCrneaoBaTenbCKon
NeATeNbHOCTU:

1) NOCTaBUTb 3NEKTPOMETP B LiIeHTpe nabopaTopHOro cTona,

2) nepBbli ONCK YKPEMUTb Ha LEHTParnbHOM CTEPXKHE 3reKTpoMeTpa,

3) BTOpOW AMCK NPUKPEnUTb K Nnarnke wraTuea,

4) kopnyc arieKkTpoMeTpa CoOeAMHUTbL NPOBOAOM CO BTOPbIM ANUCKOM U 323EMINUTb.

5) pacnonoxuTb OUCKN Ha PacCTOSAHUN 5 CAHTUMETPOB TakK, YTOOLI MX LLIEHTPbI ObINIM Ha OOHOWM
NPsiIMON, NPOBEAEHHON YEPES3 OCb CTEPXKHA ANEKTPOMETpPA.

2.

1) OcnabuTb 3aknm Nanku WraTmea Tak, YTobbl MOXHO 6bI510 6€3 6onbLUNX YCUNUI OnycKaTb
(nogHuUMaTh) BTOpPON AMNCK KOHOeHcaTopa.

2) B3aTb B pyKY NIMHENKY, OCYLLECTBUTb ANIEKTPU3ALINIO NYTEM TPEHUS LLESNKOBOW TKaHN 00
OPrcTekso.

3) 3apaanTb HUXKHIOK NNACTMHKY KOHOEHcaTopa, MPUKOCHYBLLUMCH K CTEPXKHIO ANiekTpockona
Ha3NEeKTPU30BaHHOW NMHENKON. BepxHsas nnacTuHka npmobpeTeT anekTpUYecknin 3apsa paBHbIn
Nno BESIMYMHE, HO NMPOTMBOMOMOXKHbIN NO 3HaKy. KoHaeHcaTop 3apsikeH. YcTaHOBKa rotoea Ans
npoBeAeHNS OMbITOB.

OnbIT Ne 1.

1) YmeHbwaem paccmosiHue d mexay nnactTuHamu KoHAeHcaTopa, MeaneHHo npubnuxas
BEPXHUN OUCK K HUXKHEMY AUCKY.

2) Habntogaem 3a nokasaHUAMM CTPESKM SNEKTPOMETPA, Kak N3MEHAETCA HarpsikeHue
U (yeenuuusaemcsi unu ymeHbwaemcs),

3) 3anuckiBaem B Tabnuuy Ne 1 pesynbtat HabnwwaeHus.
=4

4) Ncnonb3ysa popmyny U , 3annucbiBaeM BbIBOL, O TOM, YTO NPOMUCXOaUT
C 351eKMPOEMKOCMbIO KOHOeHcamopa C (ysenu4ueaemcs unu yMeHbWaemcs).

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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OnbIT Ne 2.

1) YBenuuusaem paccrtosHue d mexay nnactMHamu KoHgeHcaTopa, MeasieHHO NogHuMas
BEPXHUI OUCK.

2) Habntogaem 3a nokaszaHMsAMU CTPENKM ANEKTPOMETPA, Kak U3MEHSAETCA HarnpsiXkeHue
U (yeenuyusaemcs unu ymeHbwaemcs).

3) 3anucbiBaeM B Tabnmuy Ne 1 pesynbTtaT HabnogeHus.
=9

4) Ncnonb3ysa opmyny ¥ 3anucbiBaem BbIBOJ, O TOM, YTO NpoMCXoauT
¢ annekmpoemkocmsbio C KoHOeHcamopa (ysernudueaemcs usiu yMeHbuwaemcs).

5) AHanunanpysa pesynbTaTbl OMNbITOB U HAGNOAEHWI, 3anucbiBaeM B Tabnuuy Ne 1 BbIBO4 O TOM,
Kakas 3aBUCUMOCTb CYLLLECTBYET MEXAY 3/IeKmpoeMKocmbto KoHOeHcamopa C u paccmosiHuem
d (Npamas nponopLmoHanbHasa 3aBUCMMOCTb UM obpaTHas NponopumoHanbHas 3aBMCUMOCTb).

Tabnmua Ne 1.

d U Bbig00: kakas cywecmayem
paccmosiHue Harnps>keHue g 3asucumMocmb Mexoy
Mexay ¢ = 7 anekmpoemkocmsto C u
nnacmuHamu paccmosiHuem d
3/1IeKMPOEMKOCMb
yMeHbLlaeTcs
yBenuynBaeTcs
OnbIT Ne 3.

1) YctaHaBnuBaem pacctosiHme d mexay nnacTuHamm KoHgeHcatopa d = 5 MunnmmeTpos.

2) 3amevaeM MonoXxeHne CTperikK anekTpoMeTpa.

3) OCTOPOXHO BBOAMM CTEKMSAHHYHO MAACTUHKY (OU3aIeKmpuK) Mmexay obknagkamu KoHAeHcaTopa.
4) OTmMevyaeM HOBOE MOSIOXEHME CTPESIKM 3f1EKTPOMETPa.

5) 3anucbiBaem B Tabnuuy Ne 2, kak aMeHunocb HanpsixxeHue U (yeenudueaemcs unu
YMeHbWaemcs).

c=-Z
6) Vicnonb3ysa opmyny U sanucbiBaem BbIBOA O TOM, YTO npoucxoaut
¢ anekmpoemkocmbto C KOHOeHcamopa (ysenu4yueaemcs unu yMeHbWaemcs).

7) BblHMMaem 13 KoHAeHcaTopa CTeKNSAHHY MNacTUHKY, BO3BpaLlaeM Ha npexHee MecTo.
OnbIT Ne 4.

1) PacctosiHne mexay obknagkamu koHaeHcaTopa octaeTcs 6e3 nameHeHus. (PacctosHue mexay
nnacTtmHamu kKoHgeHcartopa d = 5 munnumeTpos).
2) 3amevyaeM NonoXeHne CTPErKM ANEeKTpoMeTpa.

LokymeHm ynpasrnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsawemycs 8 1C: Konnedx
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3) OcTOpOXXHO BBOANM 360HUTOBYHO MNACTUHKY (OUAIEKMPUK) MexXay obKragkamu KoHgeHcaTopa.
4) OTMe4YaeM HOBOE MOSOXEHNE CTPENKN anekTpomeTpa.

5) 3anucbiBaem B Tabnuuy Ne 2, kak nsmeHunoco HarnpsixxeHue U (yeenudusaemcs unu
yMeHblaemcs)

c=2
6) Vicnonbaya opmyny I 3anucbiBaem BbIBOJ, O TOM, YTO NpPOMCXoauT
¢ annekmpoemkocmbio C KoHOeHcamopa (ysernudueaemcs usiu yMeHbuwaemcs).

7) AHanusupys pesynbTaTbl ONbITOB M HAOMAEHWI, 3anncbiBaeM BbIBOA O TOM, Kakasi
3aBMCMMOCTb CYLLECTBYET MEXAY 3/1eKMPOoeMKocmbto KoHOeHcamopa C u duanekmpudyeckoli
npoHuyaemocmeto € (obpaTHasi nponopLmoHanbHasi 3aBUCMMOCTb MIK Npsimasi
nponopuuoHanbHas 3aBUCMMOCTb).

8) BblHMMaeM 13 koHAeHcaTopa 360HMTOBYIO NNACTUHKY, BO3BpAaLLAeM Ha NpexHee MecTo.

Tabnuua Ne 2.

g g Bbi60o0: kakas cywecmasyem
V) =
ouanekmpuyeckasl HanpsKeHuUe 77 3a8UCUMOCMb MeXOy
MpPOoHUUaeMocmb anekmpoemkocmabio C u
cpeosbl S/1eKMPOEeMKocmb ouanekmpuyeckol

rnpoHuUyaemMocmaoto cpedbi =

YMEHbLUAeTCA

yBENUYNBaAETCS
OnbIT Ne 5.

1) PaccTtosiHne mexay obknagkamu KoHgeHcaTopa octaeTcd 6e3 nsmeHeHnus. (PacctosHmne mexay
nracTmHamu KoHgeHcatopa d = 5 munnmveTpos).

2) 3amevaeM MonoXxeHne CTperikK anekTpoMeTpa.

3) Habntogas 3a nokasaHMssMU CTPENKN 3NeKTpoMeTpa, CABUraem BEpPXHIO 00Knaaky
KOHOEeHcaTopa, yMeHbLuas nnowjaab B3aMMHOro NepekpbiTUs NiacTyH.

4) 3ameyaeM HOBOE MOJSIOXKEHNE CTPESKM 3NEKTpOMETpa.

5) 3anucbiBaem B Tabnuuy Ne 3, kak nameHsaeTcsa HanpsxxeHue U (ysenudugsaemcs unu
YMeHbWaemcsi)

c=-2
6) Vicnonbaysa popmyny U sanucblBaem BbIBOA O TOM, YTO npoucxoauT
¢ anekmpoemkocmbto C KOHOeHcamopa (ysenu4yueaemcs unu yMeHbWaemcs).

7) AHanuaunpys pesynbTaTtbl OMNbITOB M HAGNOAEHMI, 3aNMCbIBAEM BbIBO, O TOM, KaKasi
3aBUCUMOCTb CYLLLECTBYET MEXAY 3/1EKMPOEMKOCMbIO KOHOeHcamopa C u senuduHou nowaou
S (obpaTHasa nponopuMoHanbHasa 3aBUCMMOCTb UITKM NMpsiMasa NponopuMoHarnbHast 3aBMCUMOCTb ).

OnbIT Ne 6.

LIOKyMeHm yripaernsiemcs npoepaMMHbIMu cpedcmeamu 1C: Konneox
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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1) PaccTtosiHne mexay obknagkamu KoHgeHcaTopa octaeTca 6e3 nsmeHeHnus. (PacctosHmne mexay
nnactMHamu KkoHgeHcatopa d = 5 MMnnIMmMeTpoB).

2) 3amevaeM nonoxeHue CTpesiku anekTpoMmeTpa.

3) Habnogas 3a nokasaHUSAMU CTPErKM 3fieKTpoMeTpa, CABUraeM BEPXHIO 00Knaaky
KOHOEeHcaTopa, yBenuymMBas nnowiagb B3aMMHOIo NepekpbiTUS NNacTuH.

4) 3ameyaeM HOBOE MNOJSIOXKEHNE CTPESKN arekTpomeTpa.

5) 3anuceiBaem B Tabnuuy Ne 3, kak nsmeHsaeTcsa HanpsxxeHue U (ysenudusaemcs unu
yMeHbuwaemcs).

c=2
6) Vcnonb3ays dopmyny I 3anucbiBaem BbIBOZ O TOM, YTO MPOUCXOAUT
C 3J/IeKmpoemMKoCmabro C KOHOeHcamopa (yeenuqueaemc,q usmnu }/MeHbLuaemCﬂ).

7) AHannanpys pesynbTaTtbl ONbITOB U HAOMAEHWI, 3anNUCbIBaEM BbIBOA, O TOM, Kakasi
3aBUCMMOCTb CYLLECTBYET MeXay 3/1eKmpoeMKocmbto KoHOeHcamopa C u niouwadbio 83aUuMHO20
rnepekpbimus nnacmuH S (obpaTHas nponopuMoHanbHasa 3aBUCUMOCTb UK Npsimasi
nponopLmoHanbHasa 3aBUCUMOCTD).

Tabnuua Ne 3.

S — nnowadb V) o4 Bbi600: Kakasi cyujecmeyem
83aUMHO020 HarnpsixeHue 7 3a8UuCUMOCMb MEXOY
rnepeKkpbIimusi anekmpoemkocme | 2/1€KMPOeMKOCMbH0 C u nnowadbro
rnnacmuH nnacmuH S
yMeHbLlaeTcs
yBenninBaeTcs
BbiBog.
Jlumepamypa:

Mskuwes, I". A. dusnka. 10-1 knacc. basoBbin 1 yrrybneHHbI YpoBHW : y4ebHuk / . A. Mskuwes,
b. b. byxoBues, H. H. Cotckui ; nog pea. H. A. MNMapdeHTeeBon. — 11-e nsg., ctep. — Mocksa :
MpoceeweHune, 2024. — 432 c. : nn. — (Knaccnyecknin kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIn.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaweHnus: 21.10.2024).

Paspgen 3. Tema 3.3 dneKkTprMYeCKuin TOK B pasfiMyHbIX cpeaax

NNa6opartopHas pa6oTa Ne 4
OnpeaeneHne Tepmuyeckoro KoaddumumeHTa CONnpoTUBIIEHUA Meaun

Llenb: onpegenutb cpeaHee 3HavyeHne TeMnepaTypHOro kKoaduumeHTa conpoTMBIIEHUS Meau.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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NcxogHble gaHHble M MaTepuarnsl: Npubop Ans onpeaeneHns TemnepaTypHoro koadduumeHTa
COMPOTUBMEHNSI MeAM, YallKa C CYXUM roproymMM, aBoMeTp (MynbTUMETpP), TEPMOMETP
TEXHUYECKMIA, KOMMIEKT NPOBOAOB.

KpaTkas aHHoTauus.

XapakTepucTUKON NpoBOASLLNX CBOMCTB MaTepuana npoBoAHMKa SBMsSieTCS yaenbHoe
COMpOTMBIEHME, T.€. CONPOTUBIIEHNE NPOBOAHMKA, UMEIOLLLErO NONepeYHoe CeYeHNe, paBHOE
eanHvLe nrowaaun, U AnvHy, paBHyo eavHuue anuHbl. Ecnmn npoBoaHuK ¢ yaenbHbIM
COMpOTMBIIEHNEM P UMEET MO BCEN ANMHE | oanHAKOBOE cedeHne S, TO ero ConpoTMBreHme
MOXeT ObITb NOACYMTAHO Mo opMyrie ;

R=p—
P S
YnenbHoe conpoTUBMEHNEe NPOBOAHMKA 3aBUCUT B 0DOLLEM CIlydae OT MHOMMX (DAaKTOPOB:
TemnepaTtypbl, MEXaHUYECKNX AedopMaLUii, HAaNPSX)KEHHOCTM MarHUTHOIO MOJs, B KOTOpoe
MOMELLIEH NMPOBOAHUK, U T.N. TN 3aBUCMMOCTU LUMPOKO MUCMOSb3yeTCsl B U3MEPUTENbHOW TEXHUKE

N aBTOMaTUKe.
B aTom cnyyae copmyna Ans onpeaeneHns ConpoTUBIIEHNS MeeT BUA:

R, =R, [1+0u(t, ~1y)]
3HavYeHna a He aBNATCHA NOCTOAHHBLIMU U U3MEHAKTCHA C U3MEHEHUEM TemMnepartypbl,

O[HaKO B HEKOTOPbIX TEeMMepaTypHbIX MHTEpBanax 3ToT KOAPUUMNEHT MOXHO XapakTepu3oBaTb
CpeaHNM 3Ha4YEHNEM TEMMNEPATYPHOIro KO3 ULNEHTA.

MpumeHsiembin B paboTe npudop (puc. 1) ans 3 5
ornpeneneHns tTemnepaTypHoro koagpuuneHTa

Meam cOCToUT 13 KaTywkm 1. KaTywka npegcraBngaet u:'],—'
cobon KapTOHHbIN KapKkac 2, Ha KOTOPbI HaMOTaH ’
Me[HbI NPOBOA C nakosoun nsonsumnen. KoHubl v

npoBofa BblBEAEHbI K 3axXnumam 3, yCTaHOBMNEHHbIM
Ha nnacTtmaccoBon konoake 4. B aTon konoake
3aKpenreHa cTeknsiHHasi npobupka, B KOTOPYHO _\\i
BCTaBIEH Kapkac KaTyLwkn. CBepxy B konoake
nMeeTcs oTBepcTne 5 ons TepMomeTpa,
N3MepsoLLLEro TeMnepaTtypy KaTyLwku. MNprubop ==
nomMeLlaroT B cocyp ¢ Bogon. B cocyne nmeetcs N
aneKkTpryeckasl cnuparnb C BbiIBeAEHHbIM HaBepX
knemmamu. NogcoeanHuB aNEKTPUYECKYHO cnnparb K

yd

WCTOYHWKY TOKa, HarpesatoT BOAY B cocyae, \__/
NepuoanNYecKn CUUTLIBas NoKasaHWs TepMomeTpa v
“3Mepssi OMMETPOM COMPOTUBIIEHNE KaTyLLKW. Puc. 1

CopepxaHue 1 NopsiAoK BbINOSTHEHMST paboThbl:

1. 3anewnTte B cocya Boay Ha 2/3 BbiCOTbI cocyaa. BHumaHue: 3anveas Bogy B cocya,
NnpPUMUTE MEepPbI K TOMY, 4TOObI BOAa HE nonana BHyTpb Npo6upKu.
2. BcraBbTe B NpobupKy TEPMOMETP.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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3. BbbkoaB HEKOTOPOE BpeMSsl, NMOKa BbIPOBHAKTCA TemnepaTypa BoAbl U KaTyLLKn npmubopa,
3anumnTe nokasaHus TepmomeTpa to.

4. N3mepbTe MynbTUMETPOM COMPOTUBIIEHME KaTYLWKN Ry, U 3anuwimTe pesynbTaThl B
Tabnuuy.

5. TogkntounTe cnvpanb K UICTOYHUKY TOKa U yCTaHOBUTE HanpshxkeHue He 6ornee 24 B.

6. CneguTe 3a noBbiWeHNEM TemnepaTypbl kKaTywkn. Korga TemnepaTypa KaTyLKM OKaXeTcs

kpaTHom 10, T.e. it =30, 40, 50 C° nsmepbTe CONPOTUBIIEHMNE KATYLLKW.

PesynbTaTtbl nsmepeHui sanuwimTte B Tabnuuy.

Mcnonbays pe3ynbTaThl NepBOro onbiTa u Tpex nocreaytowmx (ti, Ri ), BeldmucnuTte ans

KaXkgoro onblTa 3Ha4YeHne TemMnepaTypHOro KoaguumeHTa conpoTUBAeHNa Mean no

© N

dopmyne
Rr- - Y
EI. — [ [1]
R, - At
9. PesynbTaT U3MEpEHWIA U BbIYUCIIEHUI 3aHECTU B Tabnuuy.
Nl 15,C° | R ,Om| £;,C° | R ,Om o, o,
n/m rpax’ rpax’

10.Hangute cpegHee 3HavyeHMe TemnepaTypHOro KoadduumeHTa ConpoTUBIEHNS Meam A.
11.. Haueptute rpaduk 3aBucumoctn R ot Temnepatypsi t (B maclutabe).

BbiBOoA no paborte.

KoHmporibHbIe 80rpochl

1. YUTo Ha3biBaeTca TeMnepaTypHbIM KO3(PPULMEHTOM CONPOTUBIEHUSA?

2. YpenbHas npoBOAUMOCTb NpoBogHMKA. PU3NYECKUIA CMbICH, eANHULIbI U3BMEPEHUS, OT Yero oHa
3aBUCUT?

3. KakoBa 3aBMCUMOCTb YAENBHOIO CONPOTUBIIEHMSI MPOBOAHMKA OT TemMnepaTtypbl? Yem
XapakTepuayeTcs 3Ta 3aBUCUMOCTb?

4. TemnepaTypHbIN KOIPPULNEHT CONPOTUBIIEHNA. YTO OH XapaKkTepusyeT, OT Yero OH 3aBUCUT.
B kakux egnHunuax namepseTca?

5. 3aBucuT nn conpoTmBeHMe NPOBOAHMKA OT TemnepaTypbl? Ecnv 3aBucuT, To KakoBa aTa
3aBMCcNMOCTb? OBBACHUTE PU3NYECKUIA CMbICI 3TOMO SABMEHUS.

6. Kak nameHuTCs ConpoTuBeHne NpoBOAHMKA C NOBbILIEHNEM TemnepaTypbl U noyemy?

7. CpaBHUTb 3aBMCUMOCTb U3MEHEHNSA CONPOTUBIIEHUS METaNSIMYECKUX NPOBOAHUKOB U
ANEeKTPONuTOB OT TemnepaTypbl. OBGBbACHUTL PU3NKY ABNEHUIN, NOPOXOAIOLNX 3TY 3aBUCUMOCTb.
8. lameHnTCa nu TemnepaTypHbIn KOIPMULNEHT CONPOTUBNEHNSA, ECNKN ONpeaensaTb ero rno
yaenbHOMY COMPOTMBIIEHUIO, @ HE MO N3MEPSEMOMY COMPOTUBIIEHNIO?

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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9. 3aBucuT Nn TemnepaTypHbIN KOIMPMPULNEHT CONPOTUBNEHNA OT MaTtepmasna ConpoTUBNEHUS.
10. B yem dpunamnyeckmit cMbicn conpoTmBneHnsa nposogHuka? OT yero OHO 3aBUCUT?

11. Hanuwute n o6baAcCHUTE MaTeMaTUYECKY0 3aBUCUMOCTb CONMPOTUBNEHUS OT MaTepuana u
pa3MepoB COMPOTUBIIEHWS.

Mcnonb3ayemas nutepartypa:

Jlumepamypa

1 XKpaHos J1.C., XKgaHoB I".J1. ®dusunka. Y4yebHuk gna cpegHmx cneumarnbHbiX y4ebHbIX 3aBegeHUN.

2 C6opHuK 3agady no pusuke. YyebHoe nocobume ansa cpegHnx cneumnanbHbiX Y4eOHbIX
3aBegeHun./ MNopg pea. P.A. MagkoBon.

3 JoHaykosa P.A. PykoBoaCcTBO No NpoBeAEHMIO
nabopaTopHbIx paboT no duanke. — M.: Bbicias l
LIKona, , ,

Pasgen 3. Tema 3.2.3aKOHbI MOCTOAHHOIO TOKA.
NabopaTopHasn paboTta Ne 5

OnpeaneneHve 1C 1 BHYTPpEHHEro conpoTuBreHus m

MCTOYHUKA TOKa. —v

Lenb: oBnageHne npuemom onpegenenma 34C m A \
BHYTPEHHEro CONpoTMB/IEHNA ' e _l

MCTOYHWMKa TOKA C NMOMOLbIO BOJIBTMETPA M aMNepPMETPa.

NcxoaHble gaHHble U MaTepurarbl: UICTOMHUK TOKa, aMnepMeTp, BONbTMETP, Pe3nCTop, Koy,
coeuHUTENbHbIE NPOBOAA.

Kpatkaa aHHOTauus.

PaboTa BbINOMHAETCA C MOMOLLbIO

3KCNepMMeEHTarNbHOM YCTaHOBKK, cxemMa

KoTopoun n3obpakeHa Ha pucyHke 1.

OC na3mepstoT C NOMOLLIbIO BONbTMETpPA npun
pa3oMKHYTOM Krtode. B aTom cnyyae

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

U=e(1)

CnegyeT 3aMeTUTb, YTO paBeHCTBO (1) BbINONMHAETCS TEM CTPOXe, YeM OonbLUEe BHYTPEHHEE
COMNPOTMBIIEHNE BONbTMETPA.

BHyTpeHHee conpoTMBEHNE NCTOYHMKA TOKa onpeaenatT nocne Toro, kak 3C byaet
n3mepeHa. 3aMbIKaloT KN4 U N3MepstoT HanpshkeHre U Ha peanctope u cuny Toka | B uenu.
CornacHo 3akoHy Oma anst NoNHOW Lienu, coaepxallen pes3vctop, MOXHO yTBepXaaTb, UTO

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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r==2(2)

CO,D,ep)KaHI/Ie M NopsAaoK BbINOJIHEHUA pa6OTbIZ

1. JokaxuTe cnpaBennmeocTb coopmynbl (1).

2. BoiBeante pacyeTHyo opmyny (2) ona onpegeneHns BHyTpeHHero ConpoTUBIeHUs
NCTOYHMKA TOKa.

3. YkaxuTe, Kakme msndeckne BeNUUnHbI noasnexart npsMoMy U3MepeHUio ans onpeaeneHuns
O C 1 BHYTPEHHErO CONPOTUBMNEHUS NCTOYHMKA TOKa NPUEMOM, UCMONb3yEMbIM B JaHHOM
paboTte. C NOMOLLBIO KaKNX n3aMepuTesibHbIX NpudopoB ByayT npoBefeHbl U3MEPEHNA?
OnpegenvTte n 3anuwmnTe rpaHuLbl abComnTHBIX NOrPeLUHOCTEN 3TUX NPUBOPOB.

4. OnpegenuTe 1 3anunTe rpaHuLbl abCoMOTHBIX NOrPELLHOCTEN OTCYeTa aMmnepmeTpa 1
BOSIbTMETpA.

5. 3anuwmnte popmynbl Ang onpeneneHuns rpaHnLbl abConoTHBIX NOrPELLHOCTEN U3MEPEHUS
QACwur.

6. MNoaroTtoBbTe TAabnuuy ANs 3anMcu pesynbTaTtoB N3MEPEHNN N BbIMUCIIEHU.

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

7. Cobepute akcnepMMeHTanbHyl YCTaHOBKY N0 CXeme, n3obpakeHHon Ha pucyHke 10.

8. MNoakntounTe NCTOYHUK TOKa K 3MEKTPOCETU U NPU Pa3OMKHYTOM Krtode namepbte 3C
NCTOYHUKA.

9. 3aMKHUTE KoY, onpegenuTe 1 3aHecute B Tabnuvuy nokasaHusa amnepmeTpa u BofbTMeTpa.
10. Bblumcnute rpaHnubl abContoTHLIX NorpeLHocTen nameperHnn €, U u |.

11. Bbluncnure 3HayeHe BHYTPEHHErO COMPOTUBIIEHUSA UCTOYHUKA TOKA T.

12. BblumcnuTe 3HavyeHme rpaHnLbl abContoTHOM NOrpeLLHoCTH Ar.

13. 3annwute nonyyeHHble 3HayeHna 34 C 1 BHYTPEHHEro CONPOTMBIIEHNSI C Y4ETOM IPaHUL, Nx
abConTHBIX NOrPELUHOCTEMN:

BbiBog no pabore.

KoHmporsibHbIe 80rpochl

1. lNoyemy BHYTpEHHEE CONPOTUBIIEHNE BONbTMETPA MOXET BIIMATb HA TOYHOCTb U3MEPEHUS
o4C?

2. Kak n3aMeHnTbCA Noka3aHue BONbTMETpa Npu 3aMKHYTOM KITHOYe, eCrin BHYTPEHHee
COMPOTUBIIEHNE UCTOYHMKA YBENUYNTCA?

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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3. Kakum gomxHo 6biTb CONpOTUBEHME pesncTopa, YTobbl CUNy Toka B LENW He NpeBbllwana
BEPXHWUIA Npeaen u3aMepeHust amnepmeTpa?

Jlumepamypa:

Mskuwes, . A. Pusuka. 10-n knacc. bazoBbi 1 yrnybneHHbI YpoBHU : y4ebHuk / . A.
Msaknwes, b. b. byxoBues, H. H. Cotckun ; nog pea. H. A. NapdeHTbeBon. — 11-e 13a., crep.
— Mocksa : lNpoceeleHune, 2024. — 432 c. : nn. — (Knaccnyecknin kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (pata
obpaiteHuns: 21.10.2024). — Pexxum goctyna: no nognucke. ctp. 304-308).

Pa3pen 3.Tema 3.2.3aKkOHbl NOCTOAHHOIO TOKa.

NabopaTopHasn paboTta Ne 6
N3yyeHne nocnepgoBatenbLHOro U napannenbHOro coeauHeHMA NPOBOAHUKOB
(pe3ucTopoB).

Lleﬂb: SKCNnepmMmeHTarnbHO NpPoOBEPUTb yTBep>K,El,eHlxle O TOM, 4YTO B SﬂeKTle‘-leCKOlZ uenwu,
coaepalleii ABa nocneaoBaTenbHO COeANHEHHbIX Pe3McTopa ConpoTUBEHNEM Ry, U R,
crnpaBsensinBbl paBeHCTBA:
Ry 2= Ri*R;; Uy = U tU, M
U, R
oo =21, 1Ae Upn U, - nafenme HanpskeHune Ha COOTBETCTBYIOLUMX COMPOTUBIEHMAX.

2 2
McxoaHble AaHHbIE U MaTepuarnbl: UCTOYHUK 3IEeKTPONUTaHNS, Pe3uncTop R,, pesucTtop R,,
aMFIepMGTp, BOJ‘IbTMeTp, KN4, coeanHUTerbHble I'IpOBO,IJ,a.
Cxema yCTaHOBKM ANS BLINOMHEHVs paboTbl NokasaHa Ha puc 1.

CopepxaHune 1 NopsiAoK BbINOSIHEHMS paboThbl:
lMocnepoBaTenbHOe COeanHEHNE
1. O3HakoMUTbLCS ¢ Npubopammn n obopygoBaHMEM, 3anucaTb UX TEXHUYECKNE OaHHbIE.
2. Cobpatb anekTpuyeckyto uenb (puc 1).
3. Nameputb obwee HanpskeHne U, n HanpshkeHne Ha yvactkax U,, U,.
4. Nameputb cuny Toka |.
5. Pe3ynbTaT M3MepEeHUn 1 BbIYUCIIEHNI 3aHECTM B Tabnuuy.

I, A Ul,B Uz,B U1,2,B Rl,OM RZ,OM Rl,Z’ OM Ul Rl

6. Mo nonyyYeHHbIM JaHHLIM paccYnTaTb CONPOTUBMEHNE PE3NCTOPOB -R,, R,, obLuee

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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conpoTtuBnexne R.
MpoBepuTb:

)ﬂ:&
U, Ry

b) U1'2 = U1 + UZ

C)I=11 = 12

Puc (1)

7. NameHunTb CXeMYy YyCTaHOBKU TakK, 4TO6bI OHA No3BosiANa N3MEPUTb HamnpsxeHne Ha BTOPoOM U
nepBomM COMpPOTUBIIEHUN. Cxemy 3apucoBaThb B TeTpaib

Puc (2) Puc (3)

8. MamepuTb obLLee HanpsxeHne Ha ABYX conpoTusnenunax U, U,.

9. lNpoBepuTb BbINONHAETCA N paBeHcTBo U, ,= U;+ U,

10. Beluncnutb conpoTtusneHns Ry, R, 1 npoBepuTb CNpaBeaniIMBOCTb paBeHCTBA
Ri, =R; +R;

U R
11.Bbl4NCNNTb OTHOLLEHUSA U—1 = R—1
2 2

MapannenbHoe coeanHeHne

OsHakomuTbCA € Npubopamm un
obopyanoBaHueM, 3anucaTtb UX
TEXHUYECKME OaHHbIE.
aneKkTpuyeckyto uenb (puc 1).
N3meputb 06wee HanpsixeHne U,

2. CobpaTtb
3.

meamu 1C: Konnedx
suwemycs 8 1C: Konnedx
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a Takke cuny Toka l.
4. Pe3ynbTaT U3MEPEHUIA U BbIYUCIIEHNIA 3aHECTM B Tabnumuy.

U, Il,A 12, A Il,ZlA Rl' OM 1/R1, OM Rz,OM 1/R2, R1‘2, OM 1/R1,2,OM 11/12 R2

5. HapucoBatb B TeTpaan cxemy 31eKTpnu4eckomn Lienu.
MpoBepuTs:

a) I,/I,=R,/R,
b) Uy ,=U,=U,
c) I=1,+1,

Puc (1)

6. I3aMeHNTb CXeMy yCTaHOBKM Tak, YTOObI OHa NO3BOSIsiNa M3MEPUTL CUITY TOKa Ha BTOPOM U
nepBoM conpoTueneHun. Cxemy 3apucoBaTthb B TeTpaip.

Puc (2) Puc (3)

7. o gaHHbIM NpoBeAeHHbIX N3MEPEHN BbIYUCINTL BENUYNHBI CONPOTUBIIEHUI
Ri R, R, a TaKke Benu4uuHbl 1/Ry v
1/R, 8. Bbluncnutb cymmy 1/R; 1

1C: Konneodx
cs1 8 1C: Konnedx
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1/R, NpoBEPUTb CNPaBeANIMBOCTb PaBEHCTBA
1/R, ,=1/R1+1/R,

BeiBog no pabore.

KoHmpornbHble 80rpochi:

1. Kakoe coeamHeHne Ha3bIBalOT NocrneaoBaTesibHbIM?

2. Kakoe coeanHeHune napannenbHoe?

3. Copmynumpymnte 3akoH Oma ansa yyactka uenu.

4. B yem npeumyLlecTBa napansienbHoro coeguHeHnsa notpebutenen?
5. Kakon npubop coeamHeH napannenbHo ¢ notpebutenamm?

Jlumepamypa:

Mskuwes, . A. Pusuka. 10-n knacc. basosBbi 1 yrnybneHHbIn YpoBHU : y4ebHuk / . A.
Msaknwes, b. b. byxoBues, H. H. Cotckun ; nog pea. H. A. NapdeHTbeBon. — 11-e n3a., crep.
— Mocksa : lNpoceeleHune, 2024. — 432 c. : nn. — (Knaccnyecknin kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata
obpaiueHus: 21.10.2024). — Pexxum goctyna: no nognucke. (ctp 130-133).).

Pa3pgen 3. Tema 3.2.3aKkoHbl NOCTOAHHOIO TOKA.

NabopatopHas paboTta Ne 7

Tema: UccnegoBaHue MOLLHOCTU, NOTPEONAeMON NaMnon OT HaNpPsXKeHUsA Ha ee 3aXXumax.
Llenb paboTbl: Ha onbITe nccnegoBaTb 3aBUCUMOCTb MOLLLHOCTU, NOTpebnaemMon namnon
HaKanuBaHuMA, OT HaNpPsXKeHNA Ha ee 3a)Kumax.
O6opyanoBaHue: anekTpuyeckasa namna, UCTOMHUK NUTaHUs, peocTaT, aMnepMeTp, BONbTMETP,
OMMETP, KN4, NpoBoAa, MunnumeTpoBada bymara.
TeopeTnyeckne ceegeHus.
[Mpun 3aMbIKaHN ANEKTPUYECKON LIENN Ha €€ yYacTKe C cConpoTuBneHnem R,
TokOoMI, HanpsbkeHneM Ha KoHuax U npounssogutca paborta A:
A= Ut = I°Rt = U%/R
BennuuHa, paBHas OTHOWEHMIO paboTbl TOKAa KO BPEMEHM, 3a KOTOPOE OHa COBEpLUAETCH,
Ha3bIiBaeTca MoLHocTbo P: P=A/t.
CnepoBaTenbHO,
P=IU=1PR=U?%R (1)

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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AHanun3 BblpaxeHusa (1) ybexpgaeT Hac B ToMm, 4To P — yHKUMA AOBYX NEepeMEHHbIX.
3asucumocTb P oT U MOXHO nccnefosaTb 9KCNepUMEHTasnbHO.
Mopsaaok BbINONHEHUS paboThl.
1. OnpenenuTb LEeHY AefneHns wKasbl 3MepuTeNibHbIX NpMbopoB.
2. OMMEeTPOM U3MEPUTL COMPOTUBIIEHNE HUTU NaMnbl NPY KOMHATHOW TemnepaType.
3.CocTtaBnTb 3NEKTPUYECKYIo Lenb No cxeme, n3obpaxxeHHOW Ha puUcyHKe, cobnogas

MONsAPHOCTb NPUBOPOB.

4.Mocne npoBepKn Lenu npenogaBaTteneM Koy 3amkHyTb. C NOMOLLbI0 peocTata yCTaHOBUTb
HaMMeHbLUee 3Ha4YeHne HanpskeHns. CHATb NokasaHust n3MepuTenbHbIX NpnbopoB.
5.lNocTeneHHO nepemellas NoN3yHOK peocTaTa, CHATb 8—10 pa3 nokasaHusa amnepmMmeTpa u
BOMbTMETpA.

6.[0ns KaXXgoro 3Ha4YeHns HanpshkeHns onpegenute  MowHocTb P=Ul, noTpebnsaemyto namnon,
conpoTtmBneHme HuTK Hakana Rr=U/I

7. PesynbTaTtbl UBMEPEHUIN N BbIMUCINEHUI 3anncaTb B Tabnuuy.

Homep | HanpsikeHue Ha Cuvna Toka B MowHoCTb, ConpoTtusneHune
onbiTa | 3axumax famnbl namne notpebnaemas HUTW Hakana
U,B I, A namMnomn R, Om
P, Bt

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

8. lMocTpouTb rpacmk 3aBUCUMOCTU MOLLIHOCTU, noTpebnsemon namnon P (BT), oT HanpskeHns
Ha ee 3axunmax U (B). Mo ocn opanHaT oTknagbiBaTb MOLWHOCTL B BaTTax, Ha ocu abcumce —
HanpsKeHwue.

9. CpenaTtb BbIBOA,
KoHmporsibHbIe 80rpochl.

1. KakoB pn3n4eckunii CMbICI HaNPsKeHUsI Ha y4acTKe aNeKTpu4eckon uenm?
2. Kakne cnocobGbl onpeaeneHns MOLWHOCTM TOKa BaM U3BECTHbI?

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx



KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-09 02 07-004.11.]13

DU3NKA | C.23/38

3. Jlamnbl 200-BaTtTHaga n 60-BaTTHad, paccymTaHbl Ha OOHO HaNpPsXKeHne.
ConpoTtueneHne kakon namnbl 6onbLue? Bo ckonbko pa3s

4. MOXHO NN Mo SAPKOCTU CBEYEHMUS INEKTPUYECKON NaMnbl CyAUTb O KONMYECTBE TENMOThI,
BblOENSAEMON B HATWU NaMnbl MPU HarpeBaHn 3NIEKTPUYECKUM TOKOM?

5. Kak 3aBUCUT KONMYECTBO TENMOTbI, BbIAENAEMON B HUTW NaMnbl, OT CUIbl TOKa?

6. Kakune npespalleHus aHeprnm NponcxoauT B 3aMKHYTOW 3fIEKTPUYECcKon Lenm?

Pa3pen 3.Tema 3.4. MarHunTtHOe none.

NabopaTopHasn paboTta Ne 8
N3yyeHne anekKTpoMarHUTHOM MHAYKL UK.

Lleﬂbi N3YyHNTb ABJiEHNne SJ'IeKTpOMaFHI/ITHOIZ NMHOYKUNN.

McxoaHble gaHHbIE U mMaTepuanbl: MunnmMamnepmMmeTp, UCTOYHUK NMUTaHUA, KaTyLUKn C
cepagevyHnkamMmm, MardmnThbl, BblKIo4aTerslb KHOMOYHbIN, COEANHUTENbHbIE npoeoaga, MarHMTHas
CTpeJika, KoMnac, peocTar.

KpaTkas aHHOTaums

CambIn BaxkHbIV (paKT, KOTOPbIM Y4anocb O6HaPYXUTb - 3TO TECHAs CBA3b MEXAY ANIEKTPUYECKUM
N MarHUTHbIM nonem. NepBbIn War B OTKPbITUM HOBbLIX CBONCTB 3S1IEKTPOMArHUTHbIX
B3aumogencteum caenan M. ®apagen B 1831r. ABneHne anekTpoMarHMTHON MHAYKLMU
3aKn4aeTcs B TOM, YTO B 3aMKHYTOM MPOBOASALLEM KOHTYPE BO3HUKAET TOK NMPU N3MEHEHUMN
yucna NIMHUA MarHUTHOM MHAOYKLMW, MPOHN3bIBAOLLMX NOBEPXHOCTb, OFPAHNYEHHYIO 3TUM
KOHTYPOM.

CopeprxaHue 1 NopsiAoK BbINONTHEHNS paboThI

1. MNpuctaBnTb CEpAEYHUK K OAHOMY U3 NMOSIKOCOB NOSIOCOBOIO MarHUTa v BABUHYTb BHYTPb
KaTyLKn, Habngass OAHOBPEMEHHO 3a CTPEeNnkon MunnmamnepmMmeTpa (MoxHo 6e3 cepaeydHuka).
2. MNoBTOpUTbL HabNAeHWe, BbIABUras MarHUT 13 KaTyLLKKW, a TakKe MEHSAs Norca MarHuTa.

3. 3admkcmpoBaTb CXeMy OnbiTa U NPOBEPUTL BbINOSIHEHNE Npasuna JleHua B Kaxaom cny4yae.
4. PacnonoxuTb BTOPYH KaTyLLKy pSAoM C NepBOn Tak YToObl OHWM coBnaganu.

5. BctaBuTb B 00€ KaTyLUKK XKene3Hble CepAeYHUKN, 1 NPUCOEANHUTDL BTOPYIO KaTyLLKy Yyepes
BbIKITt0MaTeSlb K UCTOYHUKY NUTAHWUS.

6. 3amblkas 1 pa3mblKas KoYy, HabngaTb OTKIIOHEHME CTPENKKU MUnnamMnepmMeTpa.

7. 3apucoBaTtb CXeMy OnbiTa 1 NPOBEPUTL BbINONHEHME npasuna JleHua.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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AD>( AD<O

BbiBOAbI No paboTe.

KoHmMporibHbIe 80Mpochl:

1. KTO OTKpbIN 9BAeHne anekTpoMarHMTHOM NHOYKLUN?

2. CchopmynupoBaTb 3aKOH 3MEKTPOMArHUTHON MHAYKLMUN.

3. Ncnonb3ysa npaBuno JleHua, ykasaTb HanpasfieHMe TOKa B 3aMKHYTOM KOHTYpe (CM.puc).
4. MarHnTHbIN NOTOK. EANMHMUA MarHMTHOro notoka?

Paspnen 4. Tema 4.1. dnekTpoMarHuTHble KonebaHus.

NabopaTopHasn paboTta Ne 9
U3yuyeHue paboTbl TpaHchopmaTopa.

Llenb: n3yuntb paboty TpaHcdopmartopa.

McxogHble faHHble 1 MaTepuansl: TpaHcopMaTop, BbINpSMUTENb, UMEIOLLMIA BbIBOA
perynupyemoro HanpsbkeHus 8-20 B, aBomMeTp LWKONbHLIW, peocTaT NoM3yHKOBbIW, KMNHOY
nabopaTopHbIN, coeaMHUTENbHbIE MPOBOAA.

CopeprxaHue 1 NopsiAoK BbINONTHEHNS paboThI

1. O3HakomMuTbCS ¢ Npubopammn n obopygoBaHMEM, YCTPOMCTBOM TpaHcopmaTopa.
2. CobpaTtb aneKkTpuyeckyto Lenb no cxeme 1.

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

4. Pe3ynbTaTtbl UAMEPEHUN N BbIYUCNEHMN 3aHECTU B Tabnuuy.

Ne n/n MepBnyHas obmoTka BTopunyHasa obmoTka K.M.A.

Uy Iy Py U, I P,

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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5. Mo nony4YeHHbIM JaHHbIM paccyYnTaTb
- KoadhbpurumeHT TpaHchopmauum K TpaHchopmaTtopa. Cxema TpaHcdopmaTopa:
K=L,/1,
[-cuna ToKa;

U-HanpsikeHue;
11, I,- NOKaxeT amnepmMeTp;
U; , U;-nokaxeT BONbTMETP;

-noTpebnaemyo MOLWHOCTb P
NOSIE3HYI0 MOLLHOCTb P,, 1 KO3(MULMEHT NONE3HOIo ENCTBUS:

a)P,=1, x U, 6),6)P,=I, x U, B) KINA= P,/P;

6. OnNbIT NOBTOPUTB €LLE TPU pasa, Kaxabl pa3 MeEHASA C NOMOLLIbIO peocTaTa, ConpoTUBIeHne
HarpysKku Tak, YToObl Hanps>keHne Ha BTOPUYHOM 0BMOTKE MEHANOCH NpMMepHo Ha 5 B. B
KaXKOM OnbITEe N3MepbTE CUIy TOoKa U

HanpsbkeHue, B NEPBMUYHON U BTOPUYHON OOMOTKaX U BblYMCANTE KOIDPULMEHT NONE3HOIro
AencTeus.

7. Mo nony4YeHHbIM JaHHbIM NOCTPOUTL
rpacduk 3aBucumocTtun KIrNAd rpaHcdopmatopa ~6.3 B

OT NMOMEe3HO-pPacxoayeMon MOLLHOCTH. /?/
8. o ropn3oHTanbLHOM OCx OTNOXNUTE

MoLLHOCTb B MacwwTtabe 1cm=0.1 BT, a no Beptukanu K4 B macwrtade 1cm-10%
BbiBOAbI NO paborTe.

KoHmporibHbIe 80rnpochl:

1. MNoyeMy cepaeyHukn TpaHcdopmaTopoB COOMPaOT U3 NNACTUH SNEKTPOTEXHUYECKON CcTann?
2. [Mo4vemy HanpsxeHne N3MepsIT, Npu onpeaeneHnn KoagpdumuneHTa TpaHcdopmaunmn npu
3aMKHYTOW BTOPUYHOW LiENW.

3. Nouemy Kl npumeHsiemoro B paboTe TpaHcopmaTopa 3HaYMUTENBHO HUXKE, YEM Y
NPOMbILLIEHHbIX, BOMBLION MOLLHOCTN?

4. YT1o Takoe
A
1 A2
W
3 W,
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KO3 PMLUMEHT TpaHCcopMaLmn N OT Yero OH 3aBUCUT?
5. Ha kakom hmnsnyeckom npuHUMNEe OCHOBaAHO AencTBue TpaHcgopmartopa?
6. Ycnexu anektpudukaumm B Poccun.

JlntepaTtypa

Mskuwes, . A. dusuka. 10-n knacc. bazosbi 1 yrnybneHHbI ypoBHU : y4ebHuk / . A. Msakuwes,
b. b. byxoBues, H. H. Cotckui ; nog pea. H. A. NapdceHTeeBon. — 11-e n3g., ctep. — Mocksa :
MpoceeleHune, 2024. — 432 c. : n. — (Knaccudecknin kypc). — ISBN 978-5-09-112178-0. -
TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpalueHus:
21.10.2024). — Pexvm pgoctyna: no nognucke. (ctp. 107 4.11)

C.B.CtenaHos. JlabopaTtopHble paboTbl 10-11 knacc (ctp.31).

Pasgen 5. Tema 5.1. T[eomeTpuyeckasa onTuka.

NabopaTopHasn paboTta Ne10
OnpepneneHune nokasaTens NpefioMyeHns cTekna
Llenb: onpegenntb NnokasaTenb NPenomMneHms ctekna.

NcxoagHble gaHHble n maTepuansl: CTekngHHas nnacTtuHa ¢ AByMS NapannenbHbIMU rpaHsMu,
OynaBku ¢ NNacTUKOBOW rofioBKOM(3LWT), TPAHCNOPTUP, NOABEMHbIN CTONMK, Tabnvua
TPUTOHOMETPUYECKNX DYHKLIUN.

KpaTkass aHHOTaums

CseT npu nepexone “3 oaHON cpeabl B APYryt0 MEHSIET CBOE HanpaBneHune, T.e. NPenoMrsieTcs.
MpenomMmneHne 06BbACHAETCA TEM, YTO CKOPOCTb pacnpoCcTpaHeHMs ceeTa npu nepexone uU3
ofHOV cpeabl B APYIy0 U3MEHSIETCA 1 NOAYMHSETCS CrieayoLWnM 3aKoHaMm:

1. Mapgatowmn nyy nexat B 0O4HOW MNOCKOCTU C NEPNEHONKYNAPOM, NPOBEAEHHLIM YEPE3 TOYKY
nageHus K pasgeny aByx cpea.

2.0OTHOLWEHNe cMHYyca yrna nageHnsa u cMHyca yrna npenomneHns 3 - BeNiM4nHa noctosiHHas ans
AaHHbIX ABYX cpea M Ha3biBaeTcsa KoadhdmUMEHTOM NpenomMneHnsa (n), BTOPoKn cpeapl
OTHOCUTESIbHO NEPBOW:

n = sina/sing.

CopepaHue 1 NopsiaoK BbINONHEHNS paboTbl

1. O3HakomMUTbLCS ¢ Npubopammn n obopygoBaHMEM.

2. Ha nogbeMHbIN CTONUK NOSOXNUTL Pa3BepHyTYHO TeTpaab Ans nabopatopHbix paboT. Ha nuct
TeTpaaum nnawms NonoXKuTb CTEKMNAHHYIO NNACTUHY U KapaH4aloM 06BeCTU €€ KOHTYPbI.

3. C opyromn CTOPOHbI CTeKIa, NONOXUTb KaK MOXHO Jarnblue Apyr oT apyra, Ase 6ynasku Tak,
4yTObbI NPAMas NPoOXoasLasn Yepes HUX He Obina NnepneHanKyNapHa 0aHOW 13 napannenbHbIX
rpaHen NNacTuHbI.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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4. TpeTbio OynaBky pacnosioXuTb Mo rpaHn ¢ APYro CTOPOHbI CTEKNa U BKOMOT €€ Tak, YToObI
CMOTPS BOOSMb BCeX OynaBoOK B CTEKNO BUAETb NX PACNOSTIOXEHHbIMU HA OAHOW NPSAMOMN.

5. Ctekno n 6ynaeku, CHATb U MeCcTa HaKofnoB OTMeTUTb Toukamm 1,2,3. Yepes Toukn 1,2 n 3
NpoBeCTU NpsiMble 0 NepecevYeHns C KOHTypaMm cTekna. Yepes Touky 2 npoBecTy
nepneHaukynsp K rpaHuue AB aByx cpeq BO34yX-CTEKMO.

6. OTMETUTb yron nageHns a n yron npenomMneHns 3 TpaHCnopTUPOM, U3MEPUTb 3TU YIIbl U NO
Tabnuue 3Ha4YeHn CMHYCOB ONpeaesniuTb CUHYCbl 3TUX YINOB.

BapuaHT 2
MNMokasaTenb NpenoMneHns cTekna oTHOCUTENBHO Bo3ayXxa onpeaensieTcs no opmyne:

n=sina/sinf
roe a - yronb nageHuns nyyka cBeta Ha rpaHb NracTuHbl U3 BO3yXa B CTEKIO;
B - yron npenomneHus CBETOBOIO Ny4yka B CTEKIe.

[ns onpegeneHnst OTHOLLEHMUS, CTOSILLErO B MPaBOM YacTn hopMysibl, NOCTyNatT cnegyoLwwmm
obpasom. MNepea Tem Kak HanpaBUTb Ha NNacTMHY CBETOBOM My4OK, €€ pacnosiaratoT Ha fiucte
MUANMMeTpoBon Bymaru (unu nucte Gymaru B KNeTKy) Tak, YToObl OAHa 13 eé€ napannenbHbIX
rpaHen coBnana c npeaBapuTenibHO, OTMEYEHHOW NMMHUEN Ha Bymare. OTa NUHUSA yKaxeT
rpaHuly pasgena cpef: Bo3ayx - CTekno. TOHKO OMMHEHHBLIM KapaH4alloM NPOBOASAT IMHUIO,
BOOMb BTOPOKW NapannenbHon rpaHn. 3ta NuHusa nobpakaeT rpaHuuy pasgena cpef CTekmo -
BO34YX.

[Mocne aTtoro, He cMeLLasi NNacTUHbIL, Ha €€ NepByo NapannenbHyo rpaHb HanpPaBnsaT y3KUI
CBETOBOW My4OK Mo KakMm-nmbo yrrom K rpaHn. Baoonb nagatowiero Ha nnactyHy U, BbllLeALero
N3 HEE CBETOBbIX MyYKOB KapaHAaLLlOM CTaBsAT TOYKN. 1,2,3 1

4. MNocne 3TOro NamnoyKy BbIKMOYAKOT, MAACTUHY CHUMAKOT N C MOMOLLbIO JIMHENKU
npoYvepumBaloT BXOAALLNN, BbIXOAALWLNN N NEPENIOMMNEHHbIN Ny4n. Hepes Touky B rpaHuubl
pasgena cpef, Bo3ayx - CTEKNo, NpoBOAAT NEPNEHaNKYNSAp K rpaHuue, oTMeYatoT yrim nageHus a
n npenomnexns B. [lanee ¢ nOMoLb0 LMPKYNst NPOBOAAT OKPYXXHOCTb C LLEHTPOM B TOYKe B n
CTPOSAT NpAMOYrosibHble TpeyronbHkn ABE u

CBD

Tak kak sina=AE/AB, sin § = CD/BC n AB=BC, 10 bopmyna ans onpeaeneHms

nokasaTensi NpenoMIeHNsa CTekna nMeeT Bug

n=AE/DC

[Onnny otpeskoB AE n DC namepstoT no MunnmmeTpoBon bymare.

BbiBOoabl No paboTe.

KoHTpornbHble BONPOCHI:

1. Uto HasbiBaloT npenomneHmem ceeta. OTpaxxeHnem ceeTta?

2. OT yero 3aBucUT -
nokasaTtesib NpenomneHnsa? v
3. Kak nsmeHsietcs

nokasaTerb NpenomMreHns

npv nepexopae ceeTta u3

il

Aemcsi npoapamMmHbIMu cpedcmeamu 1
Ib 8€PCUU 110 OpU2UHAITY, XPaHSWeEeMyC
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MeHee MNoTHOM

cpenbl B bonee NNoTHYHo.

4. B kakon cpeae CKopoCTb cBeTa HanbonbLiaa?

5. MNpun Kaknx yCnoBuAxX MOXeT HacTynaTb NoSIHoe OTpaXeHue?

JIntepatypa

Mskuwes, . A. dusuka. 10-n knacc. basosBbi 1 yrnybneHHbI YpoBHU : y4ebHuk / . A.
Mskuwes, b. b. byxoBues, H. H. Cotckui ; noa pea. H. A. MNMapdeHtbeBon. — 11-e naa., crep. —
Mocksa : NpocseleHne, 2024. — 432 c. : un. — (Knaccnyecknn 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.162)

C.B.CtenaHos. JlabopaTtopHble paboTbl 10-11 knacc (cTp.38-40).

Tema 5.2 BonHoBble cBOMCTBa cBeTa
NabopaTtopHan paboTa 11
OnpeneneHue ANUHbI CBETOBOMW BOJIHbI NPy nNomMmoLwm AN pakUMOHHOWN peLUueTKU

Ll,eﬂb pa60TbIZ n3yvyeHune AaBrieHnA ,u,mcbpaku,mm cBeTa N UCMNosib3oBaHMe 3TOIo ABNeHnA and
onpepeneHna annHbl CBETOBOW BOJSHbI B pa3nn4yHbIX 4acTAaxX BUOUMMOIO CrneKkrpa.

Mpubopbl 1 maTepuansbl: AudpakuMoHHasa peLweTKka; NNnockas Wwkana co Wenbo 1 namna
HakanvMBaHusi C MaTOBbIM 3KPAHOM, YKPENSIEHHbIE Ha ONTMYECKOM CKaMbe; MUNNIMMETPOBas
nMHenka.

1. TEOPUA METOJA

Oundbpakumen BONH Ha3biBaeTcs ormbaHmne BornHamMu npensaTcTBuin. MNog npenaTcTBuaMm
NMOHUMAIOTCS pasNUYHble HEOLHOPOLHOCTU, KOTOPbIE BOSIHbI, B YACTHOCTU, CBETOBbIE, MOTYT
ormbaTb, OTKMOHASACL OT NPSIMOSIMHENHOrO pacnpocTpaHeHus n 3axoasa B obnactb
reomeTpuyeckon TeHn. Andpakumnsa HabnogaeTcsa Takke, Koraa BoSfiHbl MPOXOANAT Yepes
oTBepcTUs, ornbas nx kpas. Judpakunsa 3ameTHO BblpaXKeHa, ecriv pasMmepbl NPEnSTCTBUI UK
OTBEPCTUN NOpsiAKa ANWHbBI BOSTHbI, @ Takke Ha BOMbLUMX PACCTOAHUAX OT HUX MO CPaBHEHUIO C UX
pasmepamu.

[ndpakums ceeTa HaxoauT NpakTU4YecKoe NpUMeHeHne B AU PakUMOHHbBIX PELLETKaX.
[ndpakyMoHHOM peLLETKOMN Ha3bIBAOT BCSKYHO NEPUOANYECKYIO CTPYKTYPY, BIIUSAIOLLYIO Ha
pacnpocTpaHeHne BOSH TOM 1M nHown npupogebl. MNpoctenwasn ontnyeckas andpakumoHHas
pelweéTka npeacrasnseT cobon psan OAMHAKOBbIX NapansenbHblX OYeHb Y3KUX Lenewn,
pasgenéHHbIX O4MHaKoBbIMY HENpo3pavHbiMK noriocamun. Kpome Takux npo3payvHbiX peLuéTok
CYLLIECTBYIOT TakxKe oTpaxaTtesbHble ANPPaKLNOHHbIE PELLETKN, B KOTOPbIX CBET OTpaXXaeTcs OT
napannesnbHbIX HEpOBHOCTEN. [po3payHble andpakuMoHHbIE PELLETKM OObIYHO NPEACTaBMNAT
cobon CTEKNSAHHYHO NAACTUHKY, HA KOTOPOW aniMa3oM C MOMOLLbIO CreLnanbHON AeNUTENbHON
MaLUMHbI MPOYEPYEHbI MOMOCHI (LUTPUXK). ITU LUTPUXN ABASIOTCA NOYTU NOSHOCTBIO
Henpo3payHbIMU MPOMEXYTKaMN MeXay HENOBPEXAEHHBIMU YACTAMU CTEKITAHHOW NNACTUHKU —

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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Lensmu. Yncno WTpmuxoB, NPUXOOALWLMXCA Ha eANHULY OSIMHbI, YKa3blBaeTCs Ha peLleTKe.
lMeprnogom (MOCTOSAHHOWN) peLETKM d Ha3blBaeTCA CyMMapHas LWmpuHa o4HOro Henpo3pavyHoro
LUTPpUXa NC LWMPUHA 0QHOM NPO3paYvyHON LWenun, Kak nokasaHo Ha puc. 1, rae nogpasymeBaeTcs,
YTO LUTPUXM N NONOCHI PACNOSIOXEHbI NEPNEHANKYNSIPHO NNOCKOCTU PUCYHKA.

it

Puc. 1. lNMpoxoxaeHue ceeTa vyepes3 ANdPakLUMOHHYO peLleTKy

OP: J1 — cobupatowias nuH3a, 3 — akpaH ana HabnaeHus ANPakUMOHHON KapTuHbl, M — To4ka
cBeAEeHWst napannenbHbIX Ny4Yyen

Ecnu nagaowun Ha peléTtky CBeT COAEPXKUT BOMHbI Pa3fMYHbIX ANWH 1A, 2A, 3, ..., TO MO
dopmyrne (2) MOXHO noAacuUTaTh AN KaXkaon kombuHaumm k , onst Kotopbix 6yayT HabnogaTbes
rMaBHble MAKCMMYMbl MHTEHCUBHOCTM CBETA.( CBOM 3HAYEeHUA yrna andpakumm iun

Mpu k =0, T. €. B HanpaBneHnu, CTPOro NeprneHanKynsapHOM NOCKOCTU PELLETKN,
YCUNMBAOTCS BOMHbI BCEX ANUH. OTO Tak Ha3biBaeMbIN CNEKTP HYNEeBOro nopsaka. [isa 3Haka,
+k 0 cOOTBETCTBYIOT ABYM CUCTEMAM ANGDPAKLMOHHBIX CNEKTPOB, PACMONOXKEHHbLIX CUMMETPUYHO
No OTHOLLEHUIO K CNEKTPY HYNEBOro rnopsiaka, cresa v crnpasa oT Hero. [pn k = 1 cnekTp HoCcuT
Ha3BaHWe CNeKTpa NepBoro nopsaka, npn k= 2 nony4yaeTcs CNekTp BTOPOro nopsiaka u . 4.

Ha TEMHOM hoHE MOXHO BMAETb CUCTEMY OTAENbHbIX APKUX NIMHUA OL4HOTO LBeTa, U3
KOTOPbIX Kaxaas COOTBETCTBYET CBOEMY 3HA4YeHUto A KapTuHa, BO3HMKaloLasa Ha 3KpaHe B

cllydae MOHOXpPOMAaTUYECKOro CBETA, T. €. CBETA, XapakTepmnsyemoro oaHon onpeaeneHHomn
OIMMHON BOJIHbI.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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k=-2 k=-1k=0 k=1 k=2

L 0

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

Puc. 2. Bug kapTuHbl, nony4YyaeMomn ¢ NOMOLLbIO ANdpaKkLMOHHOM PeLLEeTKN:

a) cnyyanm MOHoxXpomMaTu4eckoro ceeta, 6) cnyyam 6enoro ceeta HabnwgaeTca HynesBou
MaKCMMyM, SIBNSAOLWNACA LEHTPOM ANPAKLUMOHHOM KapTUHbI.

Mpn k =1 no obe CTOPOHbI OT HyNeBOro Makcumyma OyayT MakCUMyMbl NEPBOro
nopsigka: Mpu k=2 - MakCMMyMbl BTOPOro nopsiaka W Tak ganee.

CnocoGHOCTb ANMPaKLIMOHHOW PELLUETKN pasnaraTtb CBET B CNEKTP UCMONb3YHT Ha NPaKTUKA
ANs NonyYeHus U UCCreaoBaHUs CNeKTPoB.

Llenbto gaHHon nabopaTtopHon paboThbl ABRSETCS onpeaeneHne AnvHbl CBETOBbLIX BOSH B
pasnnyHbIX 06nacTax cnekTpa npy nomowm amdpakuMoHHON peléTkn. 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

EEE SN N
© CnexTp
f\ O KpacHsiit

PaccrosHMe oT  Rr= 50 cm gbl L:! SeneHbii

PELLETKM AD
SKPpaHa O Cunnit
O ®HoneToBbIi

Puc. 3. Cxema nabopaTopHON yCTaHOBKM

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs e 1C: Konnedx
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d¥=m,
X , OTKyAa
a=2Y
k-x _

2. NOPAOOK BbINOJIHEHNA PABOTbI

1. YcTaHoBUTE, Kak NoOKasaHo Ha puc. 3, LWKany ¢ oTBepCcTnemM A Ha OAMH KOHEL, ONTUYECKON
ckambn B6SIM3M OT Namnbl HakanMBaHna S, a AMMPaAKLUNOHHYIO PELLETKY — HAa APYron €€ KOoHeL.
BkntounTte namny, nepen KOTOPON HAXOOUTCA MaTOBbLIN SKPaH.

2. NepeaBurasa peLlweTky no ckambe, gobenTtech, 4TOOLI KpacHas rpaHuLla NpaBoro cnekTpa
nepsoro nopsigka (k = 1) coBnana ¢ Kakum-nubo LensbiM geneHmem Ha wkane LUk.

3. Ncnonb3ys NYHENKY, n3aMepbTe pacCcTosiHME X ANns 9TOro cryvas.

4. MNpogenanTe Te Xxe onepaunn ana MoneToBOW rpaHuLbl MPaBoro CrekTpa nepeoro
nopsiaka u ans cepeaunHbl 3eNEHOro y4acTka, pacrnosfioXXeHHOro B CpeaHen YyacTtu cnekrpa (B
AanbHenwem aTta cepeguHa byaeTt ans KpaTKkoCTy HasblBaTbCs 3€NEHON NUHNEN).

5. AHanornyHble N3MepeHnsa NpogenanTe ans NeBoro cnekTpa nepsoro nopsgka (k 1).

Y4ytuTe, 4TO AN NEBbIX cnekTpoB noboro nopsiaka k < 0 u UM COOTBETCTBYIOT OTpULLATENbHbIE
3HaYeHusy.

6. Te xxe camble onepauuu npogenanTte Ana KpacHON 1 ononeToBon rpaHnu, U Ans 3enéHom
FIMHUKN CNEKTPOB BTOPOro nopsiaka.

7. Pe3ynbTaT MU3MEPEHUIN U BbIYUCIIEHNA 3aHECTM B Tabnuuy

CnekTp namnbl
k | x,cm | y, c™m Ai, HM (;“> LA, = <;~> Ai. HM (M>
HakanuMBaHua HM ’ HM
1 30 2 667 49
KpacHas
1- 27 2 741 716 25 25
rpaHuua
2 | 275 4 741 25
duroneTtoBas 1 43 2 465 17
483 15
rpaHuua 1- 42 2 476 6

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauwemycs 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

NMMHNA 2 34 4 588 35
2— 36 4 556 3

KoHmporibHbIe 80rpocChl
1. B 4ém cocTouT aBneHne gudpakumm n korga gudpakums Hanbonee 3aMeTHO BblpaXkeHa?
2. Yto Takoe gndpakumMoHHas peLuéTtka u ansa Yero nogobHble peLETKkM NCNOoSb3yTCA?
3. YTto 0bbI4HO NpeactasnsgeT cobon npo3payvHas AnpakunoHHasa peéTka?

4. KakoBO HasHa4eHMe N1H3bI, UCNONb3yeMOWN BMeCTE C ANMPaKLUMOHHON peLLETKON? YUTO CnyxuT
NNH30M B AaHHoW paboTe?

5. MNMo4emy npu oceelleHnn BenbiM CBETOM B LIEHTParibHOM YacTu AN PaKLNOHHOW KapTUHbI
BO3HUKaeT 6enas nonoca?

Tema 5.2 BonHoBble cBOMCTBa cBeTa

NNabopatopHas pa6oTta Ne12

HabGnopgeHune cnnowHOro U IMHEM4aToro CnekTpoB
Llenb: npoHabntogaTtbh NMHeNYaTblie CNEKTPbl BOAOPOAA U Frenusl, 4aTb XapaKTEPUCTUKY CMEKTPOB.

McxooHble gaHHble U maTepuanbl: cnekTpanbHble Tpyokn ¢ H n He, NCTOYHUK-cNekTp 1, NCTOYHMK
NUTaHus, WTaTUB, COEANHUTENbHbIE NPOBOAA.

Kpatkaa aHHOTauus:

B 06bI4HbIX YCNOBKSAX BELECTBO B ra30006pa3HOM COCTOSIHUM SIBNSIETCS U30NATOPOM,

Tak Kak aTOMbl UITN MOEKYIbl, ABMSATCA HEWTPanbHbIMU. Ho raz MoXHO caenaTb NPOBOAHUKOM
npu onpegeneHHoM noHusatope. MNMpoxoxaeHne Toka Yepes ra3 HasbliBaeTCs ra3oBbIM
paspsioom.

ABneHne NPoXoXOEHUsI ANEKTPUYECKOro Toka Yepes ras, Habngaemoe ToNMbKO Npu YCroBUn
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Kakoro-nnmbo BHELLHEro BO3AENCTBUS, Ha3blBaeTCsl HECAMOCTOATENbHLIM. SABneHne
NPOXOXOEHUs Yepes ra3 ANIeKTPUYECKoro Toka, He 3aBUCSLLEro OT eNCTBUA BHELLHUX
NOHM3aTOPOB, Ha3blBAaeTCHA CaMOCTOATENbHbLIM Pa3psiAoM.

B 3aBMCMMOCTM OT CBOMCTB M COCTOSHUI ra3a, Xapakrepa 1 pacrnonioXeHUs 9NeKTpoaoB, a Takke
OT MPUIOXEHHOrO K 3N1eKTpoAaM Hanpsi>XeHne BO3HUKAKT pasfnyHble BUAbl CAMOCTOATESTbHOMO
paspsga B rasax

Mpun HM3KNX AaBneHUsX (oecsaTble U CoTble 40NM MM. PT. CT.) B TpybKke HabngaeTtcs

Tnewowmnn paspsa. MNpun atom Bea Tpybka, 3a UCKnoyeHnem HebonbLLIOro y4acTka Bo3ne Katoaa,
3anosfiHeHa ogHOPOAHbLIM CBeYeHneM. B 3aBMCUMOCTU OT rasa, 3anonHsawoLwero Tpyobky, ceeyeHne
HabntogaeTca uBeTHbIM. Takue rasopaspsaHble TPyOKM YacTo ncnonb3yeTcs Ang opopmnieHns
peknam.

Co,qep>KaHme N NopsAaoK BbINOJIHEHUA pa6OTbIZ

. O3HakomMuTbCSA ¢ Npudopamun n ob6opyaoBaHNEM.

. MoaknounTb cnekTparnbHble TPYOKN K UCTOYHUKY NUTaHUs cnekTp-1.

. MopaTb HanpshkeHune (8B-10B).

. HabnogaTtb nuHenyaTble cnekTpbl BOAOPOAA, a 3aTeM renus.

. Onucatb UBeTa CNeKkTpoB BOAOPOLA U Frenusa B CTPOron NocrneaoBaTesiHOCTMU.
. PaccmoTpeTb cnekTpbl CKBO3b rpaHu CTEKNAHHOW MAACTUHbI.

. 3apucoBaTtb Hanbornee spkne NMHUN CNEKTPOB BOAOPOAA U renus.

. [aTb onpegeneHnsa Bcex BUOOB CNEKTPOB

ONOO O PR, WN -

BbiBoabl no paboTe.

KoHmporibHbIe 80rpochi:

1. YT0 Ha3bIBalOT ra3oBbLIM pas3psagom?

2. Kakne rasoBble pa3psiabl Bbl 3HaeTe?

3. MNpu Kaknx ycrnoBmnax MOXXHO Habno4aTb KOPOHHbLIN pa3psan?
4. e MoXXHO HabnaaTb NCKPOBOW pa3psia

5. NpuBeante NpuMepbl NPUMEHEHUI ANEKTPUYECKUX pa3psaoB?

Jintepartypa

Msakuwes, . A. Pusumka. 10-1 knacc. ba3oBbi N yrybneHHbIA YPOBHM : y4eOHuk / . A.
Msakuwes, b. 6. byxoBues, H. H. Cotckun ; nog pea. H. A. NapdeHTbeBon. — 11-e 13a., crep.
— Mocksa : lNpoceeweHne, 2024. — 432 c. : un. — (Knaccuyecknin kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata
obpauweHus: 21.10.2024). — Pexxum goctyna: no noanucke (ctp.331).

Tema 7.2 3Bontouna BceneHHon
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NabopaTopHas paboTta Ne 13

N3y4yeHune kapTbl 3Be3AHOro Heba

Llenb: no3HakoMnUTbLCA C NOABMXXHOW KapToWn 3BE€3QHOro Heba, Hay4nTbCs onpeaensaTb YCNoBUS
BUOMMOCTM CO3BE34MI HAY4YMTbCA ONpeaenaTb KOopaAnHaThl 3Be3[.

McxogHble gaHHble U MaTepuanbl. NoaBMXHaAA KapTa 3Be30HOro Heba.

KpaTkas aHHOTauus.
Bug 38€34HOro Heba n3ameHseTcst U3-3a CyTOMHOMo BpaweHus 3emnun. MiameHeHne Buaa
3B€34HOro Heba B 3aBUCMMOCTM OT BPEMEHM roa NpoucxoauT BcneacTene obpalieHms 3emnm
Bokpyr ConHua. PaboTta nocssileHa 3HaKOMCTBY CO 3BE€34HbIM HEOOM, peLleHunto 3agay Ha
YCINOBUS BUANMOCTM CO3BE34MI M ONpeaeneHnmn nx KoopamHar.

Ha nogBwxHoW KapTe:
e 3BE&3[bl MOKa3aHbl YEPHbLIMU TOYKAMU, pa3MepPbl KOTOPbIX XapakTepuayoT APpKOCTb 3BE34;
e TYMaHHOCTU 0BO3HaAYEeHb!l LUTPUXOBLIMU SINHUAMMU;
e CEBEPHbIN NOSIKC MMpa N306paxkeH B LIEHTPE KapThl,

e JIMHUK, UCXOZSLLME OT CEBEPHOrO NOMOCa MMpa, NoKa3biBaKOT PACNOSIOXEHME KPYroB
CKINOHeHus. Ha 3Be3aHom kapTe ans AByX 6nukanmx KpyroB CKIIOHEHWS! YIIioBoe
paccTosHue paBHO 1 y;

e HebecHble napannenun HaHeceHbl Yepe3 30°. C nx NOMOLLIbIO MOXKHO MPOU3BECTU OTCYET
CKNnoHeHwue ceeTun 0O;

e TOYKM NepeceyeHnss IKNUMNTUKN C IKBATOPOM, 41151 KOTOPbIX NpsiMoe BocxoxaeHue 0 n 12 y.,
HasbIBaOTCA TOYKamMu BeceHHero g u W paBHOOEHCTBUM;

e 0 Kpato 3BE3HOM KapTbl HAHECEHbI MeCsILIbl M YMCNa, a Ha HaKNagHOM Kpyre — Yachl;

e 3€HUT pacnonoXeH B65M3M LieHTpa Bblpesa (B TOUKE NepeceyeHmnst HUTU, nsobpakatoLlen
HebecCHbI MepuanaH ¢ HebecHoOM Napannenbto, CKIIOHEHME KOTOPOW paBHO
reorpaduyeckomn LMpoTe Mecta HabnoaeHus).

e [Insa onpeneneHns MecTtononoxeHus HebecHoro ceeTuna HeobxoaMMo MecsiL, YMCrIo,
yKasaHHOe Ha 3B&3[HOW kapTe, COBMECTUTb C YaCOM HabmnoAeHUs Ha HaKNaaHOM Kpyre.

HebecHbi akBaTop — 6onbLIon Kpyr HebecHon cpepbl, NNOCKOCTb KOTOPOro
nepneHanKynsapHa ocn Mupa u coBnagaeT C NAIOCKOCTbI0 3eMHOro akBatopa. HebecHbin
3KBaToOp OenuT HebGecHyto cdepy Ha ABa NonyLwapus: CeBepHoe nosnyllapue, ¢ BEPLUMHON B
CEeBEpPHOM MNOJICE MUPA, U KOXKHOE NoNyLlapue, C BEPLLUMHOM B KOXKHOM NOJSHOCEe Mupa.
Co3Be3aus, Yepes KoTopble NPOXoauT HeBECHbIM 3KBATOP, HA3bIBAKOT SKBAaTOPUASIbHBIMMU.
Pasnuyalot co3se3ams toxHble n ceBepHble. Co3Be3ans CesepHoro nonywapus: bonblias un
Manas Meagseauubl, Kaccnones, Lledpen, pakoH, Jlebeap, Jlupa, Bononac n gp. K toXxHbIM
oTHocaTcsa KOxHbIn KpecT, LleHTaBp, Myxa, KepTBeHHUK, KOXHbIN TpeyronbHuK.
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Montoc MMpa — To4ka Ha HebecHom cdbepe, BOKPYr KOTOPOW NPOUCXOANT BUAMMOE
CYTOYHOE ABMXEeHWe 3BE3[ 13-3a BpalleHus 3emrm BOKpYr cBoen ocu. HanpasneHue Ha
CeBepHbIN NOSIKOC MMpa coBnagaeT C HanpaBneHneM Ha reorpaduyeckui cesep, a Ha KOXxHbIN
nositoC MMpa — C HanpasreHneM Ha reorpaduyeckmin tor. CeBepHbIN NOSIOC MUpa HaxXoaAUTCA
B co3se3amn Manon Megseguubl ¢ NONSPUCCUMON (BUAUMAs sipkasi 3Be3fa, Haxoaswasca Ha
ocu BpaLleHunsa 3emnum) — NonspHoOM 3Be340M1, HXHbIM — B co3Be3aumn OKTaHT.

TyMaHHOCTb — Yy4aCTOK MeX3BE3HOWN cpebl, BblAENSLWMACA CBOMM U3ITyHYeHNeEM Unmn
nornoweHnem n3nyy4eHns Ha odem poHe Heba. PaHee TYMaHHOCTSIMW Ha3blBasniv BCAKUM
HEeNnoABWXHbIN Ha HeBe NPOoTKEHHbIN 00BEKT. B 1920-e roabl BbIACHUNOCH, YTO cpeau
TYMaHHOCTEN MHOrO ranaktuk (Hanpumep, TymaHHocTb AHgpoMeabl). [locne 3Toro TepMuH
«TYMaHHOCTb» CTan NnoHMMaTbCs bonee y3Kko, B yKa3aHHOM Bbille CMbIcre. TyMaHHOCTU
COCTOSAT U3 MNbINK, rasa un nnasmbi.

SKknNunNTUKa — BoNbLUOK Kpyr HebecHoW cdepbl, N0 KOTOPOMY NPOUCXOANT BUOUMOE
rognyHoe aswmxeHne CornHua. MNMNockoCTb 3KMMNTUKN — MAOCKOCTb 0bpaLleHns 3eMnun Bokpyr
ConHua (3eMHon opouThl).

B 3aBMcMMOCTM OT MecTa HabnaaTens Ha 3emrne MeHsieTcs Bua 3Be34HOro Heba u
XapaKkTep CyTOYHOro ABuXeHus 3Be3f. CyTouHble NyTu CBETUN Ha HeGecHol cdepe — 3TO
OKPY>XHOCTW, NNOCKOCTUN KOTOPbIX NapannenbHbl HeGeCcHOMY 3KBaTOpPY.

PaccmoTpum, Kak nameHseTcd Bua 3se3gHoro Heba Ha nontocax 3emnu. Nontc — 310
Takoe MecTo Ha 3eMHOM Llape, rae oCb Mnpa coBnagaeT C OTBECHOW NMMHMEN, a HeGeCHbIN
3KBATOP — C FOPU3OHTOM.

[ns HabnogaTens, Haxoasawerocs Ha
CesepHom nontoce 3emnu, MNonspHasa
3Be3ga GyaeT pacnonaratbCs B 3eHUTE,
3Be&3abl OyayT ABMUraTbCcs No Kpyram,
napannenbHbIM MaTeMaTU4YECKOMY
rOPU30HTY, KOTOPbLIN coBnagaeT C
HebecHbIM akBaTopoMm. Mpn aTOM Hapg
ropnsoHTOM 6yayT BUAHbLI BCe 3B&3bl,
CKIMOHEHME KOTOPbIX MOMOXUTENBHO (Ha
KO>xHoM nontoce, HaobopoT, ByayT
BUAHbI BCe 3BE3[bl, CKIIOHEHNE KOTOPbIX
oTpuuaTenbHO), a UX BbICOTa B TEYEHME
lopuaony CYTOK He OyaeT U3MeHATbCS.
lMepemecTumMcs B NpUBbLIMHbIE ANS HAC
cpeaHue WnpoTbl. 34echk yXXe ocb Mupa
N HeGECHbIN 3KBATOP HaKIMOHEHbI K
ropu3oHTY. M03TOMY 1 CyTOYHbIE NYTK
3Be3[4 Takke O6yayT HaKMOHEHbI K
ropunsoHTy. CnegoBaTtenbHO, Ha cpeaHuX
LUMpOTax HabnogaTenb CMOXeT
HabnogaTb Bocxoasiwme u 3axogsiimne
3BE&31bl.
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Mo BOCXOAOM NOHUMAETCA SABMEHME
nepeceyeHns CBETUIOM BOCTOYHON
4aCTU UCTUHHOIO rOPU30HTa, a Nojg,
3ax00M — 3anagHoun 4acTu 3Toro
ropmsoHTa. NMNomMnmo aToro, YacTb 3B€3A4,
pacnonaralLmxca B CEBEPHbIX
OKONOMONSAPHbIX CO3BE3AUAX, HAKOrAa
He ByayT onyckaTbCs 3@ FOPU3OHT. Takne
3B€3bl NPUHATO Ha3biBaTb
He3axoaawmmmn. A 38€3abl,
pacnonoXeHHble okoso KOXHoro nontoca
Mupa ans Habngatens Ha cpegHux
lWwmpoTax byayT aBNATLCA
HEBOCXOASALLIUMMU.

OTtnpaBnmMmcs aanblie — Ha 9KBaTop,
reorpaduyeckas LUMpoTa KOTOPOro
paBHa Hynto. 30ecb 0Cb MuUpa
coBnagaeT C NoNyaeHHON NnHMen (To
€CTb pacnonaraeTcs B NfIOCKOCTU
rOpu3oHTa), a HebeCHbIN aKBaTOP
NPOXOANT Yepe3 3EHUT.

CyTOuYHble NyTH BCeEX, 6€3 NUCKITOYEHMS,
3B€3[ NepneHanKynsipHbl FOPU3OHTY.
MoaToMy HaxooACh Ha aKBaTope,
HabngaTenb CMOXET yBUAETb BCe
3BE€3[bl, KOTOPbIE B TEYEHNE CYyTOK
BOCXOOAT U 3axoadaTt. Boobue, ansa Toro,
yTOObI CBETUIIO BOCXOAMIIO U 3aX0UI0,
€ro CKIToHeHue no abcosnoTHON
BeNnnYynHe A0IMKHO ObiTb MEHbLLE, YEM

o
.

.
.
.
.
.
.
.
.
.

18] <90°— ¢

|6] =90°—¢ -
Ecnn , To B CeBepHOM nonyLiapum oHa byaeT siBNsATbCA He3axoaswen (ans

KO>xHOro — HeBoCXOAALLEN).

Torga o4eBMAHO, YTO T€ CBETMUMA, CKNOHEHME KOTOPbIX 18] <90°— ¢ , ABNAOTCSA
HeBocxoaswmmn ans CesepHoro nonywapus (Mnu Hesaxogawmumm anst KOxHoro).

OkBaTopuanbHas cuctema koopamHat —
3TO cuctema HebeCHbIX KoopauHar,
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OCHOBHOW MNSIOCKOCTbIO B KOTOPOW ABMSIETCS
NSI0CKOCTb HEOECHOro aKkBaTopa.

3KBaTOpVIaJ'IbeIe HebecHble KoopAunHaThbl:

1. CknoHeHne (d) — yrnoBoe paccTosiHue
ceetuna M ot HebecHoro akBaTopa,
Nn3mMepeHHoe BAOSb Kpyra CKIOHEHMS.
OGbIYHO BbipaxaeTcs B rpagycax, MMHyTax
n cekyHaax oyru. CKnoHeHue
NONOXUTENbHO K ceBepy OT HeGecHOoro
3KBaTopa N oTpuLaTENBHO K 10Ty OT HEro.
Ob61bekT Ha HebecHOM aKBaTOpE NMeeT
cknoHeHune 0°. CKIOHEHME CEeBEPHOIo
nontoca HebecHon cdepbl paBHO +90°
CKInoHeHwue oXXHOro nomntoca pasHo —90°.

2. Npsamoe BocxoxaeHue ceeTuna (a) —
YyrnoBoe paccTosHue, N3MepeHHoe BAOIb
HebecHoOro akBaTopa, OT TOYKU BECEHHETO
paBHOAEHCTBUS 4O TOYKM NepeceyeHns
HebecHOro akBaTopa C Kpyrom CKIOHEeHUs
cBeTuna

CopepxaHue 1 NnopsiAoK BbINOSTHEHNSA paboThbl:

3apava 1.

Onpenenute akBaTopmanbHble koopanHaTel AnbTtanpa (a Opna), Cupuyca (a bonbLioro lNca)
n Beru (a Jlnpel).

3apava 2. Vcnonb3ysa KapTy 3Bé€3aHOro Heba, HanguTe 3Be3ay no ee koopamHaTtam: & = +350;
a = 14 6M. 3agayva 3. OnpenenuTte, Kakon siBnsieTca 3gesga O Ctpenbua, ons Habnogarens,
Haxoasuiero Ha wupote 550 15'. OnpegennTb, BOCXOASLLEN UM HEBOCXOASALLIEN siBNAeTCA
3Be3ga AByms cnocobamu: ¢ UCNOSNb30BaHNEM HaKMagHOro Kpyra NoOABMKHOM KapThbl
3Be34Horo Heba n ¢ ncnonb3oBaHnem OpPMyI YCNoBUsS BUAUMOCTM 3BE3[.

lMpakmuyeckut criocob. Pacnonaraem noaBWKHbINA KPYr Ha 3BE3QHOM KapTe 1 Npu ero
BpaLlLeHun onpegensieM, SBnsieTCs 38e34a BOCXOASALLEN NN 3axoasiLen.

Teopemuuekut cnocob. Vicnonb3yem opMyrbl YCroBust BUANMOCTK 3Be3a: Ecnun , To 3Be3aa
sBNAeTcAa Bocxoasdiluen n 3axogsawen. Ecnu , To 3Besga B CeBepHOM nonyluapumn siBndeTca
He3axogswen Ecnu , To 3Be3ga B CeBepHOM NonyLuapumn SBnsieTcst HEBOCXOASALLEN.

3agava 4. YCcTaHOBUTb NOABWXKHYO KapTy 3B€3QHOro Heba Ha AeHb U Yac HabnoaeHus n
Ha3BaTb CO3BE3aMS, PACMNOSIOXKEHHbIE B KOX)KHON YacTy Heba OT ropu3oHTa 4o nosiruca M1mpa; Ha
BOCTOKE — OT FOpM30HTa 4O nostca Mupa.

3apava 5. HanTtum cosBesgus, pacnonoXxeHHbIe Mexay Todkamu 3anaga u cesepa, 10 oktsabpsa
B 21 yac. [lpoBepuTb NPaBUIIbHOCTb ONpeaeneHns BudyanbHbiM HabngeHMeM 3BE€34HOI0
Heba.
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3apava 6. HanTtun Ha 3B€3gHOM KapTe co3Be3amsi ¢ 0603HaYEHHbIMU B HAX TYMAHHOCTAMM U
NPOBEPUTb, MOXHO M UX HAabNtogaTb HEBOOPY>KEHHbIM Ff1Ia30M rMa3oM Ha AeHb M Yac
BbINONHeHUs nabopaTopHon paboTbl.

3apava 7. OnpegennTtb, OyayT nu BuaHbI co3se3aus [esbl, Paka. BecoB B nonHoYb 15
ceHTAbpAa? Kakoe co3Be3aune B 3TO e BpeMsi OyaeT HaxoamTbcsa BONM3n ropusoHTa Ha
cesepe?

3apava 8. OnpegenuTb, Kakne U3 nepevncrneHHbix co3sesgmn: Manas Megeeavua, Bononac,
BoaHuunn, OpuoH - ons sawwen WnpoTbl ByayT He3axoaswmmn?

3apava 9. Ha kapTte 3Bé3aHoro Heba HanTU NATb NOObLIX NEPEYUCIIEHHbIX CO3BE3AUMN:
bonbwas Measegumua, Manas Megeeanua, Kaccuones, AHgpomeaa, lNerac, Jlebeab, Jlnpa,
"epkynec, CeBepHas KopoHa — 1 onpeaenuTb NpUbNMKEeHHO HeBECHbIE KoopaAMHATDI
(cknoHeHue, N NpAMoe BOCXOXAEHME) a-3B€3/1 3TUX CO3BE3ANN.

3apava 10. OnpegennTtb, Kakne cospe3ansa byayT HaxoamTbcs BONM3M ropusoHTa Ha Cesepe,
FOre, 3anage n Boctoke 5 masa B NOMHOYb.

BeiBog no pabore.

KoHTponbHble BONPOCHI A4 3aKpenieHns TEOpeTUYEeCcKoro matepmana K npaktmieckomy
3aHaTunio: 1. 2. 3. 4. 5. 6.
KoHmporsibHbIe 80rpocChl.

YT0o Takoe 3B&3gHoe HebOo?
Yto Takoe co3se3ansa?
CKONnbKO Ha CeroaHsLLHUA AeHb co3Be3anin?

I'IepeqmchTb OCHOBHbIE COo3Be3and nnn T1e, KOTopble€ Bbl 3HaeTe.

ok~ wbdh =

Yrto Takoe kapTa Heba?
6. YTto Takoe HebGecCHbIN akBaTOP?

JlInteparypa:

AcTtpoHomus. 11 kn.: Yuyeb, ansa obweobpasosaT. y4ed, 3aBegeHnn / 6. A. BopoHuLoB-
BenbamuHos, E. K. Ctpayt. — 4-e unag., ctepeotun. — M.: [lpocha, 2023.
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