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BBepeHue

Pabouen nporpammon gucumnimHbl NnpeaycMoTpeHo nposeaeHne 13 nabopaTopHbIx paboT.

Llenbto npoBegeHuss nabopaTopHbIX 3aHATUN SABNSETCA 3aKpenseHne TeopeTUYEeCcKUX
3HaHUN N NpnobpeTeHne HeoBXOAMMbIX MPAKTUYECKNX HABLIKOB M YMEHUI MO OTAESbHBIM TEMaM
Kypca. Hapsgy ¢ dopmMuMpoBaHMEM YMEHUA N HaBLIKOB B MpoLecce MNpakTUYeCKUX 3aHATUN,
obobLatoTcs, BoipabaTbiBaeTcs CNOCOOHOCTb M YMEHME UCMNOSb30BaTb TEOPETUYECKME 3HAHNSA Ha
npaKkTuKe, pa3BMBalOTCA UHTENNEKTyalbHbIE YMEHUS.

OnpegeneHHass 4YacTb Y4eBHOro BpPEMEHW NPOrpamMHOrO Kypca U3NKM B CpefHuX
npodeccuoHarnbHbiX  Y4ebHbIX  3aBefeHUsX OTBOAUTCHA  IKCMNEePUMEHTY,  BbIMOSIHAEMOMY
oby4arowmmmcs B Buae nabopaTopHbIX 3aHATUMN.

BbinonHeHne nabopaTopHbIX 3aHATUM CNOCOOCTBYET:

1. 'mybokomy 1 ocO3HaHHOMY YyCBOEHUIO MaTepuana.

2. [MprnobpeTeHuto oOy4valoWMMMUCA MPaAKTUYECKUX YMEHUA U  HaBblKOB paboTbl C
nabopaTtopHbiM 060pyaOBaHNEM.

3. dPopMMpPOBaHUIO YMEHUI NPUMEHSATbL NOMYYEHHbIE 3HAHWSI HA NPaKTUKe.

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

5. Passutuio nHTepeca K pusmke.

B pesynbTaTe BbINOMHEHUS NAbOPATOPHbIX 3aHATUA Yy obyvarowmxcs ¢oOpMUPYTCS
3ANIEMEHTbI CreayLwwmx obLLmMx KOMNeTEHLNIA:

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

OK 02. Wcnonb3oBaTb COBpPEMEHHbIE CpeAcTBa MOMCKA, aHanmMsa W UHTepnpeTauuu
MHpopMauun N MHAPOPMALMOHHbIE TEXHOMNOrMW AN BbINOMHEHUS 3agad Npod)eCcCMOHanbHON
AEATENbHOCTMW.

OK 03. lMNnaHupoBaTb M peanu3oBbiBaTb COOCTBEHHOE MPOeCCMOHaNbLHOE U NIMYHOCTHOE
passBuTue, npeanpuHUMaTenbCKyo OesaTenbHOCTb B NpodeccuoHansHom cdepe, Mcnonb3oBaTb
3HaHUA NO NPaBoOBOW N (OMHAHCOBOW MPAMOTHOCTU B PA3NNYHbIX XXM3HEHHbIX CUTYaLUSX.

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

OK 05. OcyLecTtBnATb YCTHYIO U MUCbMEHHYK KOMMYHMKaUUWIO Ha rOCy4apCTBEHHOM Si3blKe

Poccuiickon ®egepaumm ¢ y4eToM 0COBEHHOCTEN COLMAnbHOro M KynbTYPHOrO KOHTEKCTA.

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

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

AencTeoBaTh B ‘-Ip638bl‘-lal7leIX cuTyauumnax.

Mpw noaroToBke K BbINOMHEHMIO paboTbl cnepyeT:

1.

[MoBTOpPUTbL TEOPETUYECKNIA MaTepmarn No COOTBETCTBYOLLEMY naparpady y4yebHuka.

2. O3HaKoMUTbCA C M3MepPUTENbHBIMU NpUbopamMn N Nx xapakTepUCTUKaMM.
3. [Mo BO3MOXHOCTM 3apaHee NoaroToBnTb Tabnuvuy Ansa 3annucu pesynbTaTos.
4. CpenaTtb NUCbMEHHbIN OTYET MO BbINOSIHEHHOW paboTe.
Mepe4vyeHb NabopaTopHbLIX 3aHATUMN
Ne Kon-
nn HauvmeHoBaHMe NnabopaTOpPHOro 3aHATUA BO
yacoB
1 N3y4eHne ogHOro ns n3onpoueccos 2
2 OnpepgeneHne BNaXHOCTU Bo3ayxa 2
3 OnpegeneHne anekTpu4eCcKom eMKOCTU KOHOAEHCATOpPOB 2
4 OnpepgeneHne TepMnyeckoro KoadunumeHTa conpoTUBeHNs Meamn 2
5 N3mepeHne S0C 1 BHYTPEHHENO CONMPOTMBIIEHNA NCTOYHUKA TOKA. 2
6 M3yyeHne 3akoHOB MnocrnenoBaTeribHOro U napannesibHoro coeguHeEHNN 2
NPOBOAHUKOB.
7 WccnepoBaHme 3aBUCMMOCTM  MOLUHOCTM Namnbl  HakanuBaHus OT 2
HanNpshKeHUs1 Ha €€ 3aXXnmax.
8 M3yyeHne aBreHnsa aNeKTPoOMarHMTHOM MHOYKUNK 2
9 M3yyeHune paboTbl TpaHcopmaTopa 2
10 OnpegeneHve nokasarens NpenoMneHns cTekna 2
11 OnpegeneHne anvHbl CBETOBOW BOSHbI C MOMOLLbIO ANGPaKLMOHHOMN 2
peLeTKN.
12 HabniogeHne cniowHOro 1 IMHENYaToro CNeKTpPoB 2
13 M3yyeHune kapThbl 3Be3gHOro Heba 2
NToro 26

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



KMPK BIrAP® ®I'60Y BO «KI'MY»
MO-09 02 06-O0[.11.113

DU3NKA | C.5/38

Paspen 2.Tema 2.1. OCHOBbI MONEKYNAPHO-KNHETUYECKON Teopunu. TennoBoe ABMKEHNE
MoneKyn.

JNTa6opaTopHas pa6oTta Ne1
N3yyeHue ogHoro us nsonpoueccon

Lenb: nayuntb 3akoH bonna-MapuoTTa.
McxoaHble gaHHble U MaTepuanbl: CUNbGOH, MeTanIM4yeckuim MaHoMeTp.

KpaTKaFI aHHOTauuA:

OKcnepvmeHTanbHasi ycTaHoBKa 451 NPOBEPKM 3akoHa bonnsa-MapuoTTa nokasaHa Ha pUCYHKe.
OHa cocTtonT 13 cunbcoHa, N03BONALErNO N3MEHATL 0O6bEM rasa (Bo3ayxa), U MeTanIm4eckoro
mMaHomeTpa. CHavana oTKpbiBalOT 00a KpaHa MaHOMeTpa U C MOMOLLBLIO BUHTA cunbgoHa
pacTArMBatoT UNU CXUMAaKT LUNMHAP Tak, YTobbl 06BbeM BO3ayxa B HEM Obin paBeH 7,5y.e.3aTemM
3aKpbIBaOT NpaBbIN KpaH MaHOMeTpa 1 NPUCTYNatoT K NPOBEPKE 3aKOHa

Bonna-MapuoTtTa, KOTOpbI UMEET CneayoLLyo PopMynUPOBKY: AN rasa JaHHOW MaccChl
npous3BefeHne gaBreHus rasa Ha ero o6bemM NOCTOAHHO, eCnv TeMnepaTypa rasa He
nameHsietcsa: PV=const . Heckonbko pa3 megneHHo nameHsitoT o6bem Bo3agyxa B npmubope n
HabnogaeT 3a NokasaHMAMM MaHOMETpa, NPU NOCTOSAHHOW TemnepaTtype.

PesynbTaTbl namepeHuit 3anncaHbl B Tabnuvue raoe 06bem BbIpaXKeH B YCITOBHbIX

eaMHUUaXx, a fasneHue - B atmocdepax (1 atm = 1 kr/cm? = Ma).

CopepxaHue 1 NopsiAoK BbINOSTHEHNSA paboTbl
1. O3HakoMuUTbCH ¢ 060pyaOBaHNEM, 3anNncaTb UX TEXHUYECKME AaHHbIE.

2. NamepuTb 06beM, AaBneHne. Pe3ynbTaTbl 3aHeCTn B Tabnuuy.
3. [o nony4eHHbIM OaHHbIM paccynTaTth - PV.

O61€Em V raza HaBneHune P MponsBeneHne gaBneHns Ha 00bLEM:
PV=const

7,5 1

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
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6,5 1,15
6,0 1,25
8,0 0,94
9,0 0,83

4. Coenatb BbIBOA, O 3aBUCUMOCTW AaBreHNst AaHHOWM Macchl rasa oT ero obbema npu
NOCTOAHHOM TemnepaType.
5. MocTponTb rpaduk 3TOM 3aBUCUMOCTM.

6. BeiBOAbI N0 paboTe.

KoHTponbHbIe BONPOCHI:

1. YT0 HasbiBaloT usonpoueccom? ChopMynmpynTe ra3oBble 3aKOHbI.
2. 3apucynte rpadurkm n3onpoLeccos?

3. 3anvwuTe | 3aKOH TepMOAMHAMUKM ANSA pasfnyHbIX M30NpPOoLEeCCOB?
Kakon npouecc HasbiBatoT agnabatHeiM? NMpuBecTtn npumepsl

Jlumepamypa:

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

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

Pasgen 2. Tema 2.2 ArperaTHbleé COCTOSIHUS BellecTBa
Na6opaTtopHoe 3aHATMe N2 2. OnpeageneHne BNaXxHOCTHU Bo3ayXa
Lenb :

OnpegennTb OTHOCUTESNbHYHO BMAXXHOCTb BO3a4yXxa B kabmHeTe.

McxogHble gaHHble 1 maTepuansl:
TepMoMeTp AEMOHCTPALMOHHbLIN, TEPMOMETP NTabopaToOpHbIN, CTakaH C BO4OW KOMHATHOM
TemnepaTypbl ,KyCOK Mapnu, ncnxomeTpudeckas Tabnuua.

KpaTkaa aHHOTauus.

1. Boga 3aHumaeT okono 70,8% noBepxHOCTM 3eMHOro wwapa. >Knbie opraHnambl cogepxart oT
50 0o 99,7% Boabl. O6pa3HO roBOps XKMBbIE OpraHn3Mbl - 3TO oAyLUeBnEéHHasa Boaa. B
aTMocdepe Haxoantcsa okono 13-15 Teic. Ky6. KM BOAbI B BUAE Kanenb, KPUCTaNsoB CHera u
BoaAHOro napa. B cpeagHem B atmocdepe 1.24x 10°kr BogsiHoro napa. M xots ero fonio
cocTtaBnsieT MeHbLle 1 % oT obLen maccbl aTMocdepbl, €ro BANAHWE Ha norogy, knnmat 3emnu,
CaMOYYBCTBUE NIOAEN O4YEHb BENUKO.

["MaBHbIN UCTOYHMK BOASHOrO napa B atMocdepe - ncnapeHue Boabl C NOBEPXHOCTN OKEaHOB,
Mopen BOAOEMOB, BNaXXHOW NoYBbl, pacteHui. C BOAAHbBIX MPOCTOPOB U CyLUM 3a rof, ucnapsieTcs

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
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cebile 500 000 kmM3BoAbl, T.€. KONUYECTBO BOAbI, MOYTU PaBHOE KONMUYECTBY BoAbl B YEpHOM
Mope.

B atmocdepe nog BNMAHMEM pasnUyHbIX NPOLIECCOB BOASHOW Nap KOHOEHCUpYyeTCS.

Mpwn aTom o6pasytoTca obnaka, TymaH, ocagku, poca. [Npu koHAeHcauun Bnaru BolgensieTcs
KONMMYeCTBO TeNNOoTbl, paBHOE KONMMYECTBY TENMOThI, 3aTpa4YeHHOMY Ha UCnapeHue.

OTOT npouecc NPUBOANT K CMArYEHUIO

KNUMaTUYeCKNX YCITIOBUN B XONOAHbIX panoHax.

2. Bo3gyx MOXeT ObITb CyXOM M BMaXHbIN B 3aBUCMMOCTM OT KONMYEeCTBa NapoB, HAaXOAALLMNXCS
npu gaHHOM TemnepaType B aTMmocdepe.

ABContoTHas BNaXHOCTb p NOKa3bIBaE€T CKOSbKO rpaMMOB BOASHOMO napa CoOepXUTCS B BO3AyxXe
06bEMoM 1 M3 Mpu OaHHBIX YCMOBUSX, T.€. NNOTHOCTL BOASHOIO napa, M3MepseMoro B #

[nsi cy)XaeHnsi o cTeneHn BNaxHOCTN BaXKHO 3HaTb, GNIM30K Unv ganék BoAsiHOM nap,
Haxo4sLLMINCS B BO3AyXe, OT COCTOSIHUSI HacbILeHUs. [Ins 3TOro BBOAST NOHATUE
OTHOCMUTENbHOW BNAXXHOCTMW.

OTHOCKTENBbHOW BNa)XHOCTLIO BO3AyXa ¢ Ha3blBalOT OTHOLLUEHWE abGCoONOTHOWM BNaXXHOCTU
BO3AyXa p K MOTHOCTM p, HACbILLEHHOrO BOASHOIO Napa npw Town e Temnepatype.
BblpaXaeTCsi B NPOLIEHTaXx.

OTHOCUTENBHYI0 BIAXXHOCTb MOXHO ONpeaenuTb no hopMmyre.

q):pﬁx 100% (1)

3. Ecnun BnaxHbI BO34yX oxnaxaaTtb, TO NP HEKOTOPOW TeMnepaType nap, Haxogswmincs B
BO3yXe MOXHO LOBECTW [0 HacblweHus. MNpn ganbHenwem oxnaxaeHnun BogsaHon nap
HayMHaeT KOHOEHCUPOBAaTLCS B BUAE POCHI.

MogaBngaeTca TymaH, BbinagaeT poca.

Temnepatypy, Npu KOTOPOW nap, HAXOAALWUNCA B BO3AyXe, CTAHOBUTCS HACbILLEHHbI B NpoLiecce
OXJTaXOEeHUs1, Ha3blBalOT TOYKOWN POCHI.

Mo TOYKe pocChbl C MOMOLLBIO creumanbHbIX Tabnuy MOXHO onpeaenuTb abCoNTHYO BIAXHOCTb
p. No 3agaHon TemnepaType BO3gyxa MOXHO onpeaenuTb C MOMOLLbIO 3TUX Xe Tabnuy,
NNOTHOCTb HacCbIWEHHOro napa p,, a 3atem no gopmyre (1) onpenenstoT OTHOCUTESbHYIO
BMNaXHOCTb BO34yXxa.

4. 3HayeHue BraXXHOCTM BO3ayXxa.

OT BNaXHOCTW 3aBUCUT MHTEHCMBHOCTb MCNApPEHNs Briarm ¢ NOBEPXHOCTM KOXWN Yenoseka. A
ncnapeHue Bnarnm nmeet 6onbLLIOe 3HAYEHWs ANS NOAAEepPXaHUsa TeMnepaTypbl Tena NOCTOSAHHOM
[

BnaronpusaTHasa ona YyenoBeka oTHOCUTerNbHasA BrnaxHoCTb Bodayxa 40-60%. Takyo BNaxHOCTb
NOAAEPXMBAKOT NPON3BOACTBEHHbIX NMOMELLEHUSIX, Ha BOPTY KOCMUYECKOro kopabns.

Bonblioe 3HaYyeHne MMeeT 3HaHMe BNaXXHOCTU B METEOPONOrnM Anst npeackasaHus noroapl, T.K.
KOHAEeHcauusa BoOAHOro napa npuBoauT K obpasoBaHunio 06nakos 1 nocnegyoLemy BobinageHuo
ocagkos. Npun aTom BbigensieTca 6onbLoe KonMYecTBO TeNNOTbl B atmocdepy. N HaoboporT,
ncnapeHue conpoBoXaaeTcst NOrnoweHneM TensoThl.

B Tkaukom, koHOUTEPCKOM, /NevyaTHOM 1 ApYyrMx NPOn3BOACTBAX AN HOPManbHOro Te4YeHUs
npoLeccoB Heobxoanma onpenenéHHasi BNaxHoCTb.

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



KMPK BIrAP® ®I'60Y BO «KI'MY»
MO-09 02 06-O0[.11.113

DU3NKA | C.8/38

XpaHeHne Npon3BefeHNIn UCKYCCTBA, KHUT, My3blKalbHbIX MHCTPYMEHTOB TpebyeT noaaepxxaHus
BMNaXXHOCTM HAa HEOBXOAMMOM YPOBHE.

5. MNpunbopbl Ans onpeaeneHns BRaXxHOCTMU.

[ns onpegeneHnst BNaXHOCTM BO3A4yXa UCMOMb3YOT Takne Npudopsbl, Kak rmrpoMeTpbl
(KOHOEHCALUMOHHbLINA 1 BOSTOCHOM) 1 NcuxpomeTpbl. C MOMOLLbIO KOHAEHCALUMOHHbBIN_TUrpoMeTpa
MOXHO onpenenntb

abConTHYI0 BNaXXHOCTb MO OYKE POChI.

[lencTteure BOMOCHOro rmrpoMeTpa OCHOBaHO Ha CBOWUCTBE YesiOBEYECKOro Bosioca ya IMHATLCS
Mpun yBENMYEHUN OTHOCUTESTBHOM BNAXXHOCTN BO3ayXa.

Mpw aTOM cTpenka Ha LWKane ykasbiBaeT OTHOCUTESbHYHO BMAXXHOCTb BO34yXa B NPOLEHTaXx.

6. YCTPOMCTBO N NpUHLNN SENCTBUA NCUXpOMeETpaA.

lMcuxpomeTp cocTomT 13 AByx TepMmomeTpoB. OanH TepMOMETP NokKasbiBaeT Temnepartypy
BO34yXxa, a Apyron obmoTaH TKaHbto, KOHEL, KOTOpoK onyLleH B Boay. [1pu ncnapeHumn Bogbl ¢
TKaHW TEPMOMETpP oxrnaxgaeTcs.

Mpn 6onbLen NN MeHbLLEN BNAaXXHOCTU UCNapeHne nponcxogut beictpee?

3HauuT pPas3HOCTb NoKa3aHWn TepMomeTpa TeM bornblle, Y4eM MeHbLUE OTHOCUTENbHas
BNaXXHOCTb. 10 pasHOCTM NoKasaHW CyXOro 1 BNaXXHOro TEPMOMETPOB C NOMOLLbIO
cneumnarnbHbIX Tabnuy MOXHO onpeaerniuTb OTHOCUTESbHYHO BAAXXHOCTb BO34yXa.

Yka3zaHuA K pabore.
1.C nomoLLbi0 AEMOHCTPALMOHHOrO TEpMOMETPa M3MepbTe TeMnepaTypy nosayxa B knacce - Kyx

TepMomeTp NlabopaToOpHbIN.

2. ObepHUTE pesepByap TepMomMeTpa labopaTopHOro Mapnen Tak, YTobbl KOHYMK TKaHN
cBOOOOHO CcBMCaAn BHU3, N 3aKPENUTE €0 HUTKOW.

3. [epxa TepMOMETP 3a ero BEpXHUM KpaK, onycTuTe CBUCALOLLYIO YacTb TKaHW B BoAdy. Boaa
AOJDKHA CMOYNTb TKaHb. [Mpun aTOM pesepByap TepMOMETPa LOSMKEH OCTaBaTbCA BbILLE YPOBHS

BOAb! B CTaKaHe.
4. Habniogas 3a nokasaHMsIMU TepMoOMeTpa, 3anumMTe caMoe HU3KOe NokasaHne TepMomeTpa,

9TO 3HAYUT tya-
5. Pe3ynbTaThbl UBMEPEHNI 3aHecUTe B Tabnumuy.

t cyxoro, 0C | t BnaxHoro ,0C t cyxoro — t BnaxHoro ,0C | OTHocuTenbHast BNaXXHOCTb
¢, %

6. C nomoLubto HCMXpOMeTqueCKOﬁ Tabnuubl onpenennTte OTHOCUTESbHYIO BITa>XHOCTb BO34yXa

B Kracce
7. BbiBOA.

KOHmpOJ'IbeIe 80r1POChI

1. YTo Takoe ucnapexHme? KongeHcaumna?

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
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2. Kakne atmocdepHble ABneHnst 00 bACHAITCA KoHAEeHcauven napa?
3.[NornawaeTcs nnu BblaenseTcs aHeprusa npu
a) koHaeHcauun, 6) ncnapeHmn?

4.Kakon nap HasblBalOT HacblWEeHHbIM? HeHacbIWweHHbIM?
5. YUto o3HavaeT AnHaMM4eCcKoe paBHOBECUE XNOKOCTM 1 napa?

6. Toyka pochl
Tema 3.1 dnekTpuyeckoe none

JTa6opaTopHas pa6oTta Ne3

Tema: OnpeneneHue 3INEeKTPUYECKON EMKOCTU KOHAEHCAaTOpPOB
Llenb paboTbi:

1) nccnegoBatb 3aBUCMMOCTb 3M1EKTPOEMKOCTI MIOCKOro KOHAeHcaTopa OT Niollaaun NnacTuH,
2) uccnenoBaTb 3aBUCUMOCTb 3NIEKTPOEMKOCTM MIIOCKOrO KOHAEHCAaTopa OT HanMyus
AV3NEKTPUKa,

3) uccnepoBaTb 3aBUCUMOCTbL 3NIEKTPOEMKOCTM NIIOCKOrO KOHAEHCAaTopa OT PacCTOSHUS Mexay
nrnacTMHaMu KoHaeHcaTtopa.

Mpnbopbl 1 maTtepunansi.

OneKkTpoMeTp 13 Habopa No ANeKTpocTaTuke.

Anckn ¢ QManeKkTpnyeckum nokpbITUEM.

[dnanekTpuyeckue nnacTuHbl (nnekcurnac, 36oHUT, CTEKNO).
LWratne ¢ mydTon 1 nankom.

CoeanHnTenbHble NPOBOAA.

JInHenka n3 opraHM4ecKkoro ctekna (nnekcurnaca).
LlenkoBasa TKaHb.

NoOGORLON =~

KpaTKaFI aHHOTauuA.

B3anmHoI anekpoeMKOCTbIO ABYX NPOBOAHUKOB Ha3blBaeTCcs onsmyeckasi BenmymHa, YNCNEHHO
paBHas 3apsay q, KOTOpbIi HEOGXOAMMO NEePEHECTHN C OAHOMO NPOBOAHMKA Ha ApYroin Ans Toro,
4TOObI M3MEHUTb HA €4UHMLY Pa3HOCTb NOTEHLMANoB

e 4
B

( ¥1-#3) mexay HUMMK: , TAe: = - aneKTpoeMKOCTb NMOCKOro KOHAeHcaTopa,

#1- noTeHuman HUXHen NNacTUHbl KOHOeHcaTopa,

¥1 - moTeHuUMan BepxHen NnacTuHbl KoHaeHcaTopa, U- HanpshkeHne Mexay nnactMHaMmm
(obknagkamun) kKoHAEeHcaTopa,

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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U= (#1- #2) - pa3HOCTb NOTEHLUMAINOB (HanpsKeHne Mexay nnactmHamm).

Mpeobpasyem hopmyny K Buay

lnockui koHAEHcaTOp NpeacTaBnsieT cobor ABe napannenbHble NockMe NnacTuHbl (06knaakm),
3apsKeHHblEe OANHAKOBBLIMU NO abCOMOTHOMY 3HAYEHWUIO, HO PAa3HOMMEHHbBIMU 3apsiAaMu.
lMnactuHbl (0OKNagkn) KOHAEHCATOPa MMEIDT NnoLwaab S, HaxoaaTcsl Ha paccToaHun d gopyr oT
apyra. Mexay obknagkammn KoHAeHcaTopa pacnosfioXeH ANANEKTPUK (Bo3ayx, opraHnyeckoe
CTEKNo, 30OHNT) C OTHOCUTENBHON AMNINEKTPUYECKOWN MPOHNLLAEMOCTLIO £ .

Mopsaok BbINOSIHEHNSA paboThl.

1.MoarotoBUTb SKCNMepnMeHTalribHyO YCTAaHOBKY K rnpoBegeHunto nccrnenoBaTesibCKomn
OeATesIbHOCTU:

1) nocTaBuTb ANEKTPOMETP B LieHTpe nabopaTopHOro cTona,

2) NepBbI JUCK YKPENUTb Ha LieHTparibHOM CTEPXXHE 3NEeKTPOMeTpa,

3) BTOPOW OMUCK NPUKPENUTD K Nanke wraTuea,

4) Kopnyc anekTpomMeTpa coeanHUTb MPOBOAOM CO BTOPbIM ANCKOM U 3a3eMMNTb.

5) pacnonoxuTb ANCKN Ha PacCTOsiHUM 5 CAHTUMETPOB Tak, YTOObI UX LEHTPbLI Obiv HA OfHOW
NPsIMOWA, NPOBEAEHHOW YEPEe3 OCb CTEPXKHS AreKTpoMeTpa.

2.

1) OcnabuTb 3aXnm nanku WwraTnea Tak, YTobbl MOXHO 6bIno 6e3 6onbLINX YyCUMim onyckaTb
(noagHMMaTh) BTOPON OMCK KOHOEHcaTopa.

2) B3aTb B pyKy NMMHENKY, OCYLLECTBUTb INIEKTPU3ALMIO NYTEM TPEHUS LLENKOBOW TKaHN 06
OPrcTeKso.

3) 3apaauTb HUXKHIOK MNACTUHKY KOHAEHCATopa, NMPUKOCHYBLUUCH K CTEPXKHIO 3reKkTpocKkona
Ha3NeKTPU3oBaHHOW NMHENKON. BepxHsisi nnacTuHka npuobpeTeT 3NeKTpUYeCKnin 3apsag, paBHbIN
Nno BENMYMHE, HO MPOTMBOMOSOXHbIN NO 3HaKy. KoHaeHcaTop 3apskeH. YCTaHOBKa rotoBa ans
npoBeaeHust OMbITOB.

OnbIT Ne 1.

1) YmeHbwaem paccmosHue d mexay nnacTuHaMm KoHgeHcaTopa, MeasieHHO npubnukas
BEPXHUN OUCK K HUXKHEMY AMNCKY.

2) Habnogaem 3a nokasaHnaMU CTPESIKN ANEKTPOMETPA, Kak UBMEHSAETCS HarpsikeHue
U (ysenuyusaemcs unu ymeHbwiaemcs),

3) 3anucbiBaem B Tabnuuy Ne 1 pesynbtat HabnoaeHus.
c=9

4) Nicnonb3ysa opmyny U , 3anncblBaeM BbIBO, O TOM, YTO NPOUCXOOUT
C a51eKMpoeMKoCcmbio KOHOeHcamopa C (ysenu4yueaemcs unu yMmeHbWwaemcs).

LHokymeHm ynpaensemcsi npogpamMmHbimMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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OnbIT Ne 2.

1) YBenuumBaem paccrtoaHne d mexay nnactmHamm KoHAeHcaTopa, MegfeHHO nogHumas
BEPXHUN OUCK.

2) Habniogaem 3a nokasaHWsiMK CTPENKN ANEKTPOMETPA, Kak UBMEHSAETCS HarpsikeHue
U (ysenuyusaemcs unu ymeHbwaemcs).

3) 3anucbiBaem B Tabnuuy Ne 1 pesynbTaT HabnogeHus.
=9

4) Nicnonb3ya opmyny ¥ sanucbiBaem BbIBOJ, O TOM, YTO NPOUCXOaUT
¢ anekmpoemkocmbto C KoHOeHcamopa (ysenuyusaemcs unu yMeHbLWaemcs).

5) AHannanpys pesynbTaTbl ONbITOB U HAGMOAEHUI, 3anucbiBaem B Tabnumuy Ne 1 BbIBOA O TOM,
Kakasi 3aBMCUMOCTb CYLLIECTBYET MeXAY 3/1eKmpoeMKocmbio KoHOeHcamopa C u paccmosiHuem
d (npsiMas nponopumnoHanbHas 3aBUCUMOCTb UM obpaTHas nponopLuMoHanbHas 3aBUCUMOCTD).

Tabnuua Ne 1.

d U Bbig8o0d: kakasi cywjecmsyem
paccmosiHue HarpsixeHue g 3asucumMocmb Mexoy
Mexoy ¢ = 7 anekmpoemkocmsto C u
nnacmuHamu paccmosiHuem d
371eKMpPOeMKOCMb
yMeHbLLUaeTcs
yBenuymMBaeTcs
OnbIT Ne 3.

1) YcTtaHaBnuBaem pacctosiHue d mexay nnactuHamu koHgeHcatopa d = 5 MunnMmeTpos.

2) 3amevaeM nonoxeHne CTPENKN anekTpomMmeTpa.

3) OCTOPOXXHO BBOAMM CTEKMAHHYIO NAACTUHKY (OuUailekmpuK) Mexay obknagkamu KoHgeHcaTopa.
4) OTMevaeM HOBOE MOSOXeHWE CTPEerkM AfieKTpoMeTpa.

5) 3anucbiBaem B Tabnnuy Ne 2, kak nameHunocbk HanpsixeHue U (ysenudueaemcs unu
yMeHblwaemcs).

g
==
6) Vicnonbaya opmyny U sanucbiBaem BbIBOJ, O TOM, YTO NPOUCXOaUT
¢ anekmpoemkocmbto C KOHOeHcamopa (ysesiudueaemcs unu yMeHbwaemcs).

7) BbiHUMaem un3 KOHOEeHCaTopa CTEKIAHHYHO MNMN1aCTUHKY, BO3BpaLllaeM Ha npexHee MecTo.

OnbIT Ne 4.

1) PacctosiHne mexay obknagkamu koHaeHcaTopa octaeTcsl 6e3 nsmeHeHus. (PaccrosHue mexay
nnacTnHamu KoHgeHcatopa d = 5 MunnMveTpoB).
2) 3amevyaeM NonoXXeHne CTPEerkn aneKTpomeTpa.

LokymeHnm ynpasrnsemcs npoegpammHbiMu cpedcmaamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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3) OcTopOXHO BBOAMM 3O60HUTOBYIO NNACTUHKY (OUaIeKMpPUK) Mexay obknagkamu KoHAEeHcaTopa.
4) OTmMevaeM HOBOE MOSIOXEHMNE CTPESIKM ANIeKTpoMeTpa.

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

c=2
6) Vicnonbaya opmyny ¥ sanucbiBaem BbIBOJ, O TOM, YTO NPOUCXOaUT
¢ anekmpoemkocmbto C KoHOeHcamopa (ysenuyusaemcs unu yMeHbLWaemcs).

7) AHanmaupys pe3ynbTaTbl ONbITOB U HAOMIOAEHWI, 3aNUCbIBAEM BbIBOA O TOM, Kakast
3aBUCUMOCTb CYLLECTBYET MEXAY 3/1eKMPOEMKOCMbI0 KOHOeHcamopa C u duanekmpudeckol
npoHuyaemocmeto £ (obpaTHasi NponopLmoHanbHas 3aBUCMMOCTb NN NpsiMas
nponopuuoHanbHas 3aBUCUMOCTb).

8) BblHMMaem 13 koHaeHcaTopa 360HMTOBYIO NNACTMHKY, BO3BpaLlaeM Ha npexxHee MecTo.
Tabnuua Ne 2.

£ U oo g Bbi1600: kakasi cywecmayem
ouanekmpuyeckas HanpsKeHUe 7 3asucuMocmb MeX0y
MpoHUUaeMocmsb anekmpoemkocmbto C u
cpeobl 3J1eKMpPOEeMKOCMb ouanekmpu4eckol

rnpoHUyaemMocmsro cpeab/ e

YMEHbLUAeTCA

yBenn4ymBaeTcs
OnbIT Ne 5.

1) PacctosiHne mexay obknagkamu koHaeHcaTtopa octaetcs 6e3 nsmeHeHus. (PacctosaHue mexay
nnacTnHamu KoHgeHcatopa d = 5 MunIMmeTpoB).

2) 3amevaeM MnonoxeHne CTpesiku anekTpomeTpa.

3) Habnogas 3a nokasaHUsMM CTPESKM 3NIEKTPOMETPaA, CABUraeM BEPXHIOK 00knagky
KOHAEHcaTopa, yMeHbLUasn nnoLagb B3aMMHOro nepekpbiTUs NnacTuH.

4) 3amevyaeM HOBOE MOSOXEHMNE CTPENKM ANIEKTPpOMeETpa.

5) 3anucbiBaem B Tabnuuy Ne 3, kak namensietca HanpskeHue U (ysenu4yueaemcs unu
yMeHbwaemcs)

g
==
6) icnonbaya opmyny L , 3anncblBaeM BbIBO, O TOM, YTO NPOUCXOOUT
c anekmpoemkocmbto C KOHOeHcamopa (ysenu4dueaemcs unu yMmeHbwaemcs).

7) AHanuaunpys pesynbTaTthl ONbITOB U HABNOAEHWIA, 3aNUCbiBaeM BbIBOA O TOM, Kakas
3aBUCMMOCTb CYLLLECTBYET MEXAY 3/1EKMPOEMKOCMbIO KOHOeHcamopa C u genuy4uHou nnowadu
S (obpaTHasa nponopuMoHanbHas 3aBMCMMOCTb UM NpsiMas NponopLMoHanbHas 3aBUCMMOCTD ).

OnbIT Ne 6.

LIoKymeHm yrnipaensemcsi npo2paMMHbIMU cpedcmeamu 1C: Konneox
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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1) PacctosiHne mexay obknagkamm koHaeHcaTtopa octaeTtcsa 6e3 nameHeHus. (PacctosHne mexay
nnactTuHamu koHgeHcatopa d = 5 MUNIMMETPOB).

2) 3ameyvaeM rnonoxeHne CTpesiku anekTpoMmeTpa.

3) Habnogas 3a nokasaHUAMM CTPESKM ANIEKTPOMETPaA, CABUraeM BEPXHIOK 00Knaaky
KOHAEeHcaTopa, yBenuymMBas nnoLlaib B3anMHOro NepeKpbITUA NNacTUH.

4) 3ameyaeM HOBOE MOSOXEHME CTPESKM AfeKTpoMeTpa.

5) 3anucbiBaem B Tabnuuy Ne 3, kak uameHsaeTcsa HanpsxxeHue U (ysenudueaemcs unu
YMeHbWaemcs).

c=2
6) icnonbaya opmyny 7 , 3anucbiBaeM BbIBOJ, O TOM, YTO NPOUCXOaUT
¢ anekmpoemkocmbto C KoHOeHcamopa (ysenuyusaemcsi Unu yMeHbLWaemcs).

7) AHanuaunpys pesynbTaTthbl ONbITOB U HAGNOAEHWI, 3anMCbiBaeM BbIBOZ O TOM, Kakas
3aBMCUMOCTb CYLLIECTBYET MexXay 3/1eKmpoeMKocmbto KoHOeHcamopa C u nnowjadbio 83aUMHO20
nepekpbimusi nnacmuH S (obpaTHasa nponopunoHanbHasi 3aBMCUMOCTb UK NpsiMas
nponopumoHanbHas 3aBUCUMOCTD).

Tabnuua Ne 3.

S — nnowadb V) o4 Bbi600: Kakasi cyuecmeayem
83aUMHO20 HarnpsixeHue 7 3a8ucumMocme Mexoy
rnepeKkpbImus anekmpoemkocmp | 21€kmpoemkocmbto C u nnouwadbro
rnnacmuH nnacmuH S
yMeHbLUaeTcs
yBenuuMBaeTcs
BbiBof.
Jlumepamypa:

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

Paspen 3. Tema 3.3 dneKTpnyeckum TOK B pasniMyHbIX cpeaax

NNabopaTopHasn paborta Ne 4
OnpegeneHue TepMuyeckoro koacpdpunumeHTa ConpoTUBNEHN Megu

Llenb: onpegenutb cpeaHee 3HavyeHne TeMnepaTypHoOro kKoadguumeHTa conpoTUBNEHNS MEAMW.

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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NcxopHble gaHHble M maTepuansl: Npubop Ans onpeaeneHns TemnepaTypHoro koadgpuumeHTa
COMPOTUBIEHNSI MEAM, YaLLKa C CYXMM roptoyMM, aBOMETp (MynbTUMETpP), TEPMOMETP
TEXHUYECKMIN, KOMMIIEKT NPOBOAOB.

KpaTkas aHHOTaums.

XapaKkTepucTUKoM NPoBOAALLNX CBOMCTB MaTepmarna npoBOAHUKA ABSETCS yaenbHoe
COMpPOTUBNEHMNE, T.€. CONPOTUBIIEHME NMPOBOAHMKA, UMEIOLLIErO NOoMNepeYyHoe ceyeHne, paBHoe
evHuLe nrowaau, 1 AnvHy, paBHyo eauHuue onvHbl. Ecnn npoBogHUK € yaenbHbIM
COMpPOTUBNEHNEM P UMEET MO BCeW AnNuHe | oguHakoBoe cevyeHne S, TO ero ConpoTUBMeHne
MOXeT ObITb MOACYUTAHO NOo hopmyne ]

R=p—
P S
YnenbHoe conpoTUBMEHNe NPOBOAHMKa 3aBUCUT B 06LLEM Crlydae OT MHOMMX (DaKTOPOB:
TemnepaTtypbl, MEXaHUYECKNX AedOopMaLii, HAaNPSKEHHOCTU MarHUTHOrO MOnsl, B KOTOpOe
MOMELLIEH NMPOBOAHUK, U T.N. DTN 3aBUCMMOCTU LUMPOKO MCNONb3YEeTCsl B USMEPUTENbHON TEXHUKE

N aBTOMaATUKe.
B atom cny4yae cbopmyna Anga onpeaeneHnss ConpoTuBrieHna UMeeT BUA.

R, =R, [1+0u(t, ~1y)]
3Ha4yeHus a He ABNAKTCS NOCTOSIHHBIMU U N3MEHSAOTCSA C UBMEHEHNEM TemMnepartypbl,

O[HaKO B HEKOTOPbIX TEMMNEpPATYPHbIX MHTEpPBanax 3ToT KO3MUUNEHT MOXHO XapakTepu3oBaTb
cpeaHMM 3Ha4YeHeM TeMnepaTypHoro koadguumneHTa.

MpumeHsiembln B paboTe npubop (puc. 1) ans 3 5
onpegenexHna TemnepaTypHoro KoadguumneHTa

Megun cocTouT m3 Katywkum 1. Katywka npeacrasnser u:l];l
cobon KapTOHHbIN KapKac 2, Ha KOTOPbIA HaMOTaH [ 7 I

Me[HbIM NPOBOL C NakoBown nsonaumen. KoHubl
NpoBoAa BbIBEAEHbI K 3aKMMaM 3, YCTaHOBEHHbIM
Ha nracTtmaccoBou konoake 4. B aTon konoake
3aKkpenneHa cTekrnsHHas npobupka, B KOTOPYHO _\\i
BCTaBIEH KapKac KaTywwkn. CBepxy B KONOAKe
nmeeTca oTBepcTue 5 ans tepMmomeTpa,
N3MepPSIOLLIEro TemnepaTypy KaTyLiku. [Npudop ==
nomeLLaroT B cocy ¢ BoAon. B cocyae nmeetcs NS
anekTpuyeckasi cnmpanb C BbiIBEAEHHLIM HAaBEPX
knemmamu. lNoacoeanHUB dNeKTpUYECKyto cnmparsb K

4

yd

MCTOYHMKY TOKa, HarpeBatT BoAy B cocyae, \__/
Nepuoanyeckn cYMTbIBas nokasaHus TepMomMeTpa u
n3Mepsisi OMMETPOM COMPOTUBIIEHME KaTYLLIKW. Puc. 1

CopeprkaHue 1 nopsaok BbiNomHeHUs paboThbl:

1. 3anente B cocya Boay Ha 2/3 BbICOTbI cocyaa. BHumaHune: 3anveas Bogy B cocyn,
npUMUTE MepPbI K TOMY, YTOBbI BOga He nonana BHyTPb Npobupku.
2. BcrtaBbTe B NpobUpKy TepMOMETP.

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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3. BbbkgaB HEKOTOPOE BpeMsi, NOKa BbIPOBHAKOTCA TemnepaTypa BoAbl U KaTyLLKn npubopa,
3anuwmnTe nokasaHus TepmomeTpa to.

4. N3mepbTe MynNbTUMETPOM CONPOTUBIIEHME KaTyLWKK Rio, 1 3anuwmTte pesynbTaTbl B
Tabnuuy.

5. TMoakntounTe cnmpanb K UICTOYHUKY TOKa U YCTaHOBUTE HanpsbkeHne He 6onee 24 B.

6. Cnegute 3a noBbileHNneM TemnepaTypbl kKaTywky. Korga temnepaTypa KaTyLK/U OKaXeTcs

KpaTHom 10, T.e. it =30, 40, 50 C° namepbTe CONPOTUBIIEHNE KATYLLKMW.

PesynbTaTbl UIaMepeHui 3anuwmnTe B Tabnuuy.

Mcnonb3ys pesynbTaTtbl NepBOro onbita U Tpex nocnegyrowmx (ti, Ri), Bblancnute ang

KaXk[oro onbiTa 3Ha4yeHne TemnepaTypHoOro KoagpduumeHTa conpoTMBneHna meam no

o N

dopmyrne
Rr- Yy
EI. — [ "
R, - At
9. PesynbTaTt n3amMepeHui 1 BbIMUCIIEHNI 3aHECTN B Tabnmuy.
Ne | ¢,,C° erﬂ,(-]hl ,,C° | R ,Om o, o,
n/m rpax’ rpax’

10.Hangute cpegHee 3HadYeHMe TeMmnepaTypHOro kKoaduumeHTa conpoTUBEHUS Mean a.
11.. Haueptute rpaduk saBucumoctv R ot Temnepatypsbl t (B macwTabe).

BeiBoa no paborte.

KoHmporsibHbIe 80rpochl

1. UT0 HasbiBaeTCcs TeMnepaTypHbIM KOIHPULMEHTOM CONPOTUBNEHUA?

2. YpenbHaa npoBOAUMOCTb NMPOoBOAHMKA. PUBNYECKUI CMbICH, €ANHULIBI NU3MEPEHUS, OT Yero OHa
3aBuCUT?

3. KakoBa 3aBMCUMOCTb yAENbHOro CONPOTMBIIEHNSI MPOBOAHNKA OT TeMnepaTtypbl? Yem
XapakTepuayeTcsa aTa 3aBMCUMOCTb?

4. TemnepaTypHbI KOS PUUNEHT conpoTuBNeHus. Yto oH xapaktepusyeT, OT Yero OH 3aBUCKT.
B kaknx egnHuuax namepsietca?

5. 3aBucuT N conpoTMBreHne NPOBOAHMKA OT TemnepaTypbl? Ecnv 3aBucuT, To KakoBa aTta
3aBMCUMOCTb? OBOBACHUTE PU3NYECKNIA CMBICIT 3TOMO SBNIEHUS.

6. Kak nameHuTcs conpoTuBneHne NnpoBoAHMKa C NOBbILIEHNEM TemnepaTypbl 1 noyemy?

7. CpaBHUTb 3aBUCMMOCTb U3MEHEHNS COMPOTUBIEHNSA METanNIMYeCKMx NpOBOAHUKOB U
3ANEeKTpoNnTOoB OT TemnepaTypbl. OBBbACHUTL PU3NKY ABNEHUIN, NMOPOXOAIOLNX 3TY 3aBUCUMOCTb.
8. NameHnTCa N TemnepaTypHbIn KOIMULMEHT CONPOTUBIEHNS, €Cn ONpeaensTb ero rno
yaenbHOMY COMPOTMBIIEHUIO, @ HE MO N3MEPAEMOMY COMPOTUBIIEHNIO?

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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9. 3aBucuT N TemnepaTypHbIN KO3 EPUUNEHT CONPOTUBIEHNSA OT Matepmnarna ConpoTUBNEHUS.
10. B 4em dpmsmyeckmit cmbicsi conpoTuBneHus nposogHuka? OT Yero OHO 3aBUCUT?

11. Hanuwwute n 06bACHUTE MaTeMaTMYeCKy0 3aBUCMMOCTb COMPOTUBIIEHUSA OT MaTepmana u
pa3MepoB CONPOTUBIIEHWS.

Mcnonb3yemas nutepartypa:

Jlumepamypa

1 XKpaHos J1.C., XXgaHos I".J1. ®uauka. Y4ebHuK onsa cpeaHnx cneumnarnbHbiX y4ebHbIX 3aBefeHUN.

2 COopHuK 3aga4 no umsunke. YuyebHoe nocobue ans cpegHux crneumanbHbiX y4eOHbIX
3aBegeHuin./ MNopg pea. P.A. MagkoBom.

3 JoHpykosa P.A. PykoBoacTBO No NpoBeAEHMIO
nabopaTopHbIX paboT no dusuke. — M.: Boicwias ,
LIKona, , ,

Pasgen 3. Tema 3.2.3aKOHbI MNOCTOAHHOIO TOKA.
INa6opaTopHas pa6orta Ne 5

OnpepeneHuve 1C n BHYTPEeHHEro cConpoTuBreHns m

MCTOYHMKA TOKA. O

Lenb: oBnageHne npuemom onpeaenenHmna 3C A \
BHYTPEHHEro ConpoTUBAEHNS ' N e 1 |

MCTOYHMKA TOKA C NMOMOLWbHKO BOJIbTMETPA N aMNepPMETPa.

McxogHble gaHHble U MaTtepumarlbl: UICTOYHUK TOKa, aMnepmMeTp, BOJIbTMETP, PEe3NCTOP, KIoY,
coeaunHunTerbHbIE NPOBOAA.

Kpatkaa aHHOTaums.

PaboTa BbINOMHAETCA C NOMOLLIbLO

3KCNepuMeHTarbHOW YCTaHOBKK, cxemMa

KOoTopon nsobpaxeHa Ha pucyHke 1.

OC namepstoT ¢ NOMOLLbIO BONbTMETpPa npu
pa3oMKHYTOM Krto4ve. B aTom cnyyae

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

U=e. (1)

CnepnyeT 3aMeTUTb, YTO paBeHCTBO (1) BbINOMHAETCA TEM CTPOXE, YeM OonblLUe BHYTPEHHEE
COMpPOTMUBNEHNE BONbTMETPA.

BHyTpeHHee conpoTMBreHNe NCTOYHMKA TOKa onpeaenstoT nocne Toro, kak 34C byaet
n3mMepeHa. 3ambIKatoT KoY 1 n3MepsatoT HanpskeHne U Ha pesncTope 1 cuny Toka | B uenn.
CornacHo 3akoHy OMa anst NofIHOW Lienu, cogep Kallen pe3ancTop, MOXHO YTBEPXKAaTb, YTO

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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r==2(2)

I

Cop,ep>|<aH|/|e 1 nNopAaoK BbIMOJIHEHUA pa6OTbIZ

1. OJokaxuTe cnpaBennmBocTb oopmynbl (1).

2. BoiBegnte pacyeTHyo hopmyny (2) ana onpeneneHns BHyTPEHHEro CoONpPoTUBIIEHNS
NCTOYHMKA TOKa.

3. YKkaxunTe, Kakne usmyeckne BennymHbl nognexaT npsamMoMy N3MepeHunto Ans onpegeneHuns
O C 1 BHYTPEHHEro conpoTUBMEHUS UCTOYHUKA TOKa NPUEMOM, UCMONb3yeMbIM B JaHHOM
paboTte. C NOMOLLBIO Kaknx N3MepuTernbHbIX NpudopoB 6yayT npoBeaeHbl U3MePEHUNA?
OnpepgenuTte n 3anuwmnTe rpaHuLbl abCoMTHBIX NOrpeLHOCTEN 3TUX NPUBopPoB.

4. Onpegenute 1 3anunTe rpaHuubl abCOMNOTHBIX MOrpeLlHOCTeN oTcHeTa amnepmeTpa u
BONbTMETpA.

5. Banuwunte popmynbl 4ns onpegeneHns rpaHnubl abCoroTHBIX NOrPELLIHOCTEN U3MEPEHMS
ACwunr.

6. MNoarotoBbTe TAabnuuy Ans 3anMcu pesynbTatoB N3MEPEHNA N BbIMUCNIEHUA.

e, B Ag, B U,B AU, B [, A AlLA r, Om Ar,Om

7. CobepuTte aKkcnepumeHTarnbHyt0 YCTaHOBKY No cxeMe, n3obpaxxeHHom Ha pucyHke 10.

8. MNoakni4nTe NCTOYHUK TOKa K 3MEKTPOCeTU 1 NpU pa3oOMKHYTOM Krtode namepbte 34C
NCTOYHUKA.

9. 3aMKHUTE KoY, onpeaenvTe 1 3aHecuTe B Tabnuuy nokasaHua amnepmeTpa u BosibTMETpaA.
10. BblumcnuTe rpaHunubl abContoTHLIX NOrpeLlHocTen namepenun , U m .

11. BbluncnuTte 3HavyeHmne BHYTPEHHEro CONPOTUBIIEHNSA NCTOYHMKA ToKa T.

12. BblumcnuTte 3HavyeHme rpaHnubl abConoTHOM MNOrpeLLlHoCTH Ar.

13. 3anuwwuTe nony4yeHHble 3Ha4YeHnss OC 1 BHYTPEHHETO COMPOTUBIIEHUSA C Y4ETOM rPaHuL, UX
abCosOTHBIX NOrPeLIHOCTEMN:

Eyer —EXTAE, Tyer =T £ Ar
BeiBoa no paborte.

KoHmporibHble 80rpocsi

1. Moyemy BHYTpPEHHEE CONPOTUBIEHNE BOSIbTMETPA MOXET BNATH HA TOYHOCTb U3MEPEHUS
o4C?

2. Kak nameHnTbCA NokasaHne BONbTMETPa Npu 3aMKHYTOM KItode, ecrnn BHyTpeHHee
COMPOTUBIIEHNE NCTOYHMKA YBENUUYNTCA?

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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3. Kakum gomxkHo 6biTb CONpOTUBIEHNE pe3ncTopa, YTobbl cuny Toka B Lieny He NpeBbilana
BEPXHWUI Npeaen uaMepeHus amnepmeTpa?

Jlumepamypa:

Msakuwes, . A. dnsnka. 10-1 knacc. basosbit 1 yrinyOneHHbIN YPOBHU : y4eOHUK / . A.
Msaknwes, b. 6. byxosues, H. H. Cotckun ; nog peg. H. A. NapdeHTbeBon. — 11-e 13a., crep.
— Mockaa : lNpoceelyenune, 2024. — 432 c. : un. — (Knaccuyeckun kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata
obpalueHuns: 21.10.2024). — Pexxum goctyna: no nognucke. ctp. 304-308).

Pa3pen 3.Tema 3.2.3akOHbl MOCTOAHHOIO TOKa.

INTa6opaTopHas pa6oTta Ne 6

N3yyeHune nocnegoBaTenbLHOro U NapansenbHOro coeauHeHUs NPOBOAHMKOB
(pe3uctopos).

Lleﬂb: SKCNepmnMeHTaribHO NpoBEepPUTb yTBEpPXOEeHUE O TOM, YTO B SﬂeKTle‘-leCKOﬁ uenu,
coaepalleli ABa nocnefoBaTenbHO COEANHEHHbIX pe3ncTopa ConpoTUBREHNeM Ry, U R,,
crnpasensjinBbl paBeHCTBaA:

Ry 3= Ri+Ry; U= U tUy m

Ui _ R

U = rae Uiu U, - nageHne HanpsXeHne Ha COOTBETCTBYHOLLMX CONPOTUBIIEHUSAX.
2 2

NcxopHble gaHHble M maTepuarnbsl: UICTOYHUK 3NEKTPONUTaHNUs, pe3ncTop R;, pe3ncTtop R,,
amnepMeTp, BONbTMETP, KoY, coeanHUTENbHbIE MPOBOAA.
CxeMa yCTaHOBKM A11s1 BbINONHEHUS paboTbl NokasaHa Ha puc 1.

CopgeprkaHue 1 NOpsiAoK BbIMOMHEHUS paboThl:
NMNocnepoBaTensHOe coeanHeHne
1. O3HakoMuTbLCA € Npubopamu 1 obopyagoBaHUeEM, 3anucaTb UX TEXHUYECKME JaHHbIE.
2. Cobpatb anekTpuyeckyto uenb (puc 1).
3. NamepuTtb obLiee HanpsikeHne U, n HanpshkeHne Ha ydactkax Uy, U,.
4. N3amepuTb cuny Toka |.
5. Pe3ynbTaT M3MEPEHUN 1 BbIYNCIEHNIA 3aHECTM B Tabnuuy.

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

6. Mo nony4yeHHbIM AaHHbLIM paccYnTaTb CONPOTUBIEHNE PE3NCTOPOB -R,, R,, 0bLLee

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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conpoTtumerneHune R.
MpoBepuTh:

)2 =2

Uz Ry

b)U, =U; + U,

C)|=11=12

Puc (1)

7. VI3MeHNTb CxeMy yCTaHOBKM Tak, YTOObl OHa MNO3BOMNANAa M3MEPUTL HaMPSHKEHVE HA BTOPOM U
nepBoM conpoTuereHun. Cxemy 3apucoBaTh B TeTpadb

Puc (2) Puc (3)

8. Mameputb 0bLiee Hanps)keHne Ha AByx conpoTusnenunsax U;, U,.
9. lNpoBepuTb BbINONHAETCA N paBeHcTBO U, ,= U+ U,
10. Bbluncnute conpotnenenus Ry, R, 1 npoBepuTb CnipaBeasiMBOCTb paBeHCTBa
R, =R; +R;
— R

U
11.Bbl4MCnNTb OTHOLWEHNd — ==
U, R,

I'Iapannen bHOE CoeQNHEHNE

O3HakomMuTbCA ¢ Npubopamm K1
obopyaoBaHuemMm, 3anucaTtb Ux
TEXHUYECKUE AaHHbIe.
aneKkTpuyeckyto uenb (puc 1).
N3meputb o6Lee HanpsbkeHne U,

2. Cobpatb
3.
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a Takke cuny Toka |.
4. Pe3ynbTaTt U3MEPEHUI U BbIMUCIIEHNIA 3aHECTM B Tabnmuy.

U, |I,A|L,A [I,,,A [R,0m|1/R;,0m |R,,0m[1/Ry, | Ry 0m|1/R,,,0m | L/I, | R,

5. HapucoBaTb B TeTpaan CXemy 3MneKTpU4ECKON Lenu.
MpoBepuTb:

a) I1/1,=R,/R,
b) Uy ,=U,=U,
c) I=1,+1,

Puc (1)

6. I3meHnTb CXeMy YCTaHOBKU TakK, 4yTOOLI OHa No3Bonsna N3MEPUTb CUJTY TOKa Ha BTOPOM U
nepBoM COMpPOTUBIIEHNN. Cxemy 3apucoBaTtb B TeTpadb.

Puc (2) Puc (3)

7. Mo gaHHbIM NPOBEAEHHbBIX U3BMEPEHWUI BbIYUCIIUTL BENTUYMHBI CONMPOTUBIEHUI
R, R, R, a Takke BenuymHbl 1/Ry un
1/R, 8. Bbluncnutb cymmy 1/R; u

1C: Konneox
cs 8 1C: Konnedx
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1/R, NpoOBEPUTL CNpPaBEeANMBOCTb PaBEHCTBA
1/Ry ,=1/R;+1/R,

BbiBog no pabore.

KoHmporibHble 80rpocsl:

1. Kakoe coeanHeHne Ha3biBalOT nocnegoBaTeribHbIM?

2. Kakoe coeaiHeHne napannesibHoe?

3. Coopmynupymnte 3akoH Oma ansa yyactka Lenu.

4. B yem npeumyLlecTBa napannenbHoro coeamHeHnsa notpebutenen?
5. Kakon npnbop coeguHeH napannenbHo ¢ notpebutenammn?

Jlumepamypa:

Msakuwes, . A. Pnsnka. 10-1 knacc. basosbit 1 yrinyONeHHbIN YPOBHU : y4eOHUK / . A.
Msaknwes, b. 6. byxosues, H. H. Cotckun ; noa pea. H. A. MNMapdeHTeeBon. — 11-e 13a., crep.
— Mockaa : lNpoceeleHune, 2024. — 432 c. : un. — (Knaccuyeckun kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata
obpaluenuns: 21.10.2024). — Pexxum goctyna: no nognucke. (ctp 130-133).).

Pa3pgen 3. Tema 3.2.3aKkOHbl NOCTOAHHOIO TOKA.

NabopaTopHasa paboTta Ne 7

Tema: UccnepoBaHue MOLHOCTU, NOTPEONSAIEMOM FTaMMOW OT HaNpPsXKEHUSA Ha ee 3aXXUMmax.
Llenb paboTbl: Ha onbITe nccrnegoBaTb 3aBUCMMOCTb MOLLIHOCTK, NOTpebrsieMon namnomn
HakanMBaHus, OT HaNpsHKEHNS Ha ee 3axXnmax.
O6opyanoBaHue: anekTpuyeckas fiamna, UCTOMHUK NUTaHUS, peocTaT, aMnepmeTp, BONbTMETP,
OMMETP, KoY, NpoBoAa, MunnmmeTpoBas bymara.
TeopeTuyeckne ceeaeHus.
[Mpn 3amMblKaHUKW 3NEKTPUYECKOM LIENnN Ha ee y4acTKe C conpoTmBneHnem R,
Tokoml, HanpsikeHnem Ha koHuax U nponsBogutcsa paboTta A:
A= Ut = IRt = U%/R
BenuunHa, paBHasa OTHOLWEHUIO paboTbl TOKa KO BPEMEHM, 3a KOTOPOE OHa COoBepLUaeTcs,
Ha3biBaeTCs MOLWHOCTbIO P: P=A/t.
CnepoBaTenbHO,
P=IU=1PR=U?%R (1)

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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AHanus BblpaxeHns (1) ybexgaeTr Hac B ToM, 4To P — yHKUMA OBYX MNepeMEHHbIX.
3aBucmmocTb P o1 U MOXHO nccnegoBaTtb 9KCNEPUMEHTanbHO.
Mopsaok BbINONHEHUsT paboThl.
1. OnpeaenuTb LieHy AeNneHus Wwkanbl n3aMmepuTernbHbIX Npnbopos.
2. OMMETPOM U3MEPUTb COMPOTUBIIEHWNE HUTU NaMmbl NP KOMHATHOW TeMnepaType.
3.CocTaBUTb aMEKTPUYECKYIO LeMb N0 CXxeme, U306paXeHHON Ha puUCcyHKe, cobniogas

NnonApPHOCTbL NPMBOPOB.

4.Tocne nNpoBepku Lienu npenogasaTtenem KoYy 3aMmkHyTb. C NOMOLLIbIO peocTaTta YCTaHOBUTb
HanMeHbLUee 3Ha4YeHne HanpsbkeHnsa. CHATb NokasaHus M3MepuTenbHbIX Npnbopos.
5.lMocTeneHHoO nepemellasa Nnon3yHoK peocrtaTta, cHATb 8—10 pa3s nokasaHus amnepmeTpa u
BOSNIbTMETpA.

6.[lnsa KaXkgoro 3HavYeHust HanpsbkeHnsa onpegennts  MowHocTb P=Ul, noTpebnaemyto namnon,
conpoTtmBneHme HUTK Hakana Rr=U/I

7. Pe3ynbTaThl MIBMEPEHUIN U BbIYUCIIEHUI 3anncaTthb B Tabnuuy.

Homep | HanpsxeHue Ha Cwuna Toka B MoLHOCTb, ConpoTusnexue
onbiTa | 3axumax namnbl namne notpebnsaemas HUTWU Hakana
U,B [, A namnomn R, Om
P, BT

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

8. lMocTpouTb rpamk 3aBUCUMOCTU MOLLHOCTU, noTpebnsemon namnon P (BT), oT HanpsxeHus
Ha ee 3axumax U (B). o ocu opamHaT oTknagpiBaTb MOLWHOCTL B BaTTax, Ha ocu abcumnce —
HanpskeHune.

9. CpenaTtb BbIBOA,.
KoHmporibHble 80rpocsi.

1. KakoB hn3nyeckmi CMbICIT HAaNPSXKEHNSA Ha y4acTKe INeKTpuYeckon uenn?
2. Kakne cnocobbl onpegeneHns MOLWHOCTM TOKa BaM U3BECTHbI?

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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3. Jlamnbl 200-BaTTHaa 1 60-BaTTHas, paccymTaHbl HA OOQHO Hanps>XeHue.
ConpoTueneHue kakor namnsl 6onbwe? Bo ckonbko pas

4. MOXHO N NO APKOCTU CBEYEHMUS ANEKTPUYECKON NamMnbl CyaUTb O KOSIMYECTBE TENMOThI,
BblOENAEeMON B HATWU NaMnbl MPU HarpeBaHUN 3NIEKTPUHECKUM TOKOM?

5. Kak 3aBUCUT KONMMYECTBO TENMNOTbI, BbIAENAEMON B HATW NTaMbl, OT CUSbl TOKa?

6. Kakne npeBpalleHns SHeprum NponcxoauT B 3aMKHYTOMN AN1eKTpUYeckon Lenn?

Pasgen 3.Tema 3.4. MarHunTHOe none.

INa6opaTopHas pa6oTta Ne 8
N3yyeHne aneKTPOMarHMTHOM UHAYKLUN.

Llenb: n3yunTb siBNeHne anekTpoMarHUTHOM UHAYKUUN.

McxoaHble gaHHbIE U mMaTtepuanbl: MUnMamMmnepMmeTp, NCTOYHUK NUTaHNA, KaTyLUKN C
cepagevyHnkammn, MarduTbl, BblKIno4YaTeslb KHOMOYHbIN, COeANHUTENbHbIE npoeoga, MarHMTHas
CTpeJika, KoMnac, peocTtar.

KpaTKaFI aHHOoTauunsA

Cambli BaXkHbIN (paKT, KOTOPbI y4anocb 0BHapPY>XUTb - 3TO TECHAs CBA3b MeXAy 3NeKTPUYEeCKUM
N MarHUTHbIM nonem. MNMepBbIn War B OTKPbITUM HOBbIX CBOWCTB 3NIEKTPOMArHUTHbIX
B3anmogencteumn caenan M. ®apagen B 1831r. ABneHne anekTpoOMarHUTHOM MHAYKLMU
3aKnyaeTcs B TOM, YTO B 3aMKHYTOM NPOBOASALLEM KOHTYpPE BO3HUKAET TOK NPU U3MEHEHUM
yucna NIMHUMA MarHUTHOM MHAOYKLUMU, MPOHN3bIBAOLLMX NOBEPXHOCTb, OFPAHUYEHHYO 3TUM
KOHTYpPOM.

CopepxaHue 1 NopsiAoK BbINOSTHEHNSA paboTbl

1. NpuctaBuTb CEpAEYHMK K OOHOMY M3 MOSIOCOB NOSIOCOBOr0 MarHmMTa U BOBUHYTb BHYTPb
KaTyLlKkn, Habrnogass OoAHOBPEMEHHO 3a CTperikon munnuamnepmeTpa (MoxHo 6e3 cepaeyHunka).
2. MNoBTOpUTbL HabnNoaeHWe, BblABUras MarHUT U3 KaTyLLKWU, a TaKkKe MEHSIS NOca MarHmTa.

3. 3admkcmpoBaTh CxemMy onbiTa U NPOBEPUTL BbINOMHEHNE NpasBuia JleHua B KakgoMm criyvae.
4. PacnonoxuTb BTOPYH KaTYLLKy pSAo0M C NepBON Tak YToObl OHKM coBnaganu.

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

6. 3amMbikas U pa3mblkasi KoY, HabnaaTe OTKNOHEHWE CTPENKN MUnnnaMmnepmeTpa.

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

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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AD>0 | AD<0

BbiBOObI NO paboTe.

KoHmporsibHble 80rpocsl:

1. KTO OTKpbIN siBNEHNE 3NeKTPOMarHMTHON NHOYKUMN?

2. CchopmynupoBaTb 3aKOH 3NIEKTPOMArHUTHON MHAYKUUMW.

3. Ncnonb3ys npasuno JleHua, ykasaTb HanpasfieHWE TOKa B 3aMKHYTOM KOHTYpe (CM.puc).
4. MarHuTHbIM NOTOK. EANMHMUA MarHUTHOro NnoToka?

Paspen 4. Tema 4.1. dneKTpoMarHMTHbIE KOonebaHus.

NabopaTopHasa paboTta Ne 9
U3yuyeHune paboTbl TpaHchopmaTopa.

Llenb: nayuntb paboty TpaHcopmaTopa.

McxogHble faHHble 1 MaTepuansl: TpaHcopMaTtop, BbINPSMUTESb, UMEIOLLMIA BbIBOA
perynupyemoro HanpsbkeHust 8-20 B, aBOMETp LLKOSIbHbIN, peocTaT NON3YHKOBLIN, KITHoY
nabopaTopHbIN, coeanHUTENbHbIE NPOBOAA.

CopepaHue 1 NopsiAoK BbINONHEHNSA paboTbl

1. O3HakoMuTbCA ¢ Npubopamu 1 ob6opyaoBaHMEM, YCTPOMUCTBOM TpaHcopmaTopa.
2. Cobpatb anekTpuyeckyto uenb no cxeme 1.

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

4. Pe3ynbTaTbl U3MEPEHUN N BbIYUCIIEHUI 3aHECTU B Tabnuuy.

Ne n/n MepBrnyHast obmoTKa BTopuyHasa obmoTka K.I.A.

Uy I Py U, I P,

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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5. o nony4YeHHbIM JaHHbIM paccynTaTb
- KoahpuumeHT TpaHcdopmauum K TpaHchopmaTtopa. Cxema TpaHcopmaTopa:
K=L,/1;
I-cuna Toka;

U-HanpsixkeHwue;
I, , I,- NnokaxeT amnepmMeTp;
U, , U,-nokaxeT BONbTMETP;

-noTpebnsiemMyo MOLHOCTb P;
Nosie3Hy0 MOLLHOCTb P,, U KOAPPULMEHT NONe3HOro 4eNCTBUSA:

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

6. OnbIT NOBTOPUTL eLLE TPU pasa, Kaxkabl pa3 MEHSAS C MOMOLLbIO peocTaTa, CoOnpoTUBIEHNE
Harpy3ku Tak, YTOObl Hanps>keHne Ha BTOPUYHOM 0BMOTKE MEHSANOCh NpumepHo Ha 5 B. B
KaXK[OM OnbITe U3MepbTe CUIly Toka n

HanpskeHne, B NEPBUYHON U BTOPUYHON 0OMOTKaX M BbIYNCINTE KOIPMDULMEHT NONEIHOIO
AEencTBuS.

7. Mo nony4YeHHbIM JaHHbIM MOCTPOUTb

rpaduk 3asucumoctu KIMA tpaHchopmatopa ~6.3 B/?/

OT NOMe3HO-PacxoayemMoi MOLLHOCTH.

8. o ropn3oHTanbHOM OCK OTNOXUTE
MoLLHOCTb B macwTtabe 1cm=0.1 BT, a no Beptukanu KN4 B macwrtade 1cm-10%

BbiBOAbI NO paborTe.

KoHmporsibHbIe 80rnpockl:

1. Moyemy cepaeyHukn TpaHchopmaTopoB cOOBUPAIOT U3 NNACTUH ANEKTPOTEXHNUYECKON CTann?
2. Noyemy HanpsxeHe U3MepSIIT, NpU onpeaeneHun KoadguuueHTa TpaHchopmMauumn npu
3aMKHYTOM BTOPUYHOW Lienu.

3. Mouemy KIO npumensemoro B pabote TpaHchopmaTopa 3HAYNTENBHO HUXKE, YEM Y
NPOMbILLIIEHHbIX, 6OMBLION MOLLHOCTU?

4. Y10 Takoe
A, A,
W
3 W,
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K03 PUMUMEHT TpaHcOpMaLmMn 1 OT Yero OH 3aBUCUT?
5. Ha kakom bm3nyeckom npuHLmMne OCHOBaHO AencTBue TpaHcopmaTopa?
6. Ycnexu anektpudgpukaummn B Poccun.

JIntepatypa

Msakuwes, . A. dusmka. 10-11 knacc. basosbii 1 yrinyGneHHbIN YPOBHU : y4ebHuk / I, A. Makuwwes,
b. b. byxoBues, H. H. Cotckui ; noa pea. H. A. lNapdeHTeeBon. — 11-e n3a., ctep. — Mockea :
MpoceeweHune, 2024. — 432 c. : un. — (Knaccuyeckui kypc). — ISBN 978-5-09-112178-0. -
TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (gaTta obpalueHus:
21.10.2024). — Pexxum pgoctyna: no nognucke. (ctp. 107 4.11)

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

Pasgen 5. Tema 5.1. leomeTpuyeckasa ontuka.

JTabopaTopHas pa6ota Ne10
OnpepeneHne nokasartens NpefioMyieHus cTekna
Llenb: onpegenuTb nokasaTenb NPENOMIIEHNs CTEKNA.

NcxogHble gaHHble 1 maTepuansl: CTeKNAHHas nnacTuHa ¢ AByMs napannenbHbIMU rPaHaMu,
OynaBku € NNacTUKOBOW rofioBKOM(3LWT), TPAHCNOPTUP, NOABEMHbIN CTOMNWK, Tabnvua
TPUrOHOMETPUYECKNX PYHKLINN.

Kpatkasa aHHOTauus

CseT npu nepexoae 13 oaHoN cpeabl B APYrylo MEHSET CBOE HanpaBneHue, T.e. NPernoMnsaeTcs.
MpenomMmneHne 06bSACHAETCA TEM, YTO CKOPOCTb pacnpoCcTpaHeHMs cBeTa nNpu nepexoae u3s
O[HOV cpeabl B APYTYyH0 N3MEHSAETCA U NOAYUHAETCS CreayoLMM 3aKoHaMm:

1. Magatowmm nyy nexat B O4HOW MIAOCKOCTU C NEPNEHOMKYNSPOM, NMPOBEAEHHBLIM Yepe3 TOUKY
nageHuns K pasgeny asyx cpeg.

2.0OTHOLLEHMe cMHYCa Yyrina nageHnsa n cuHyca yrra npenomMneHuns - BefiMdnHa NocTodaHHasa ans
AaHHbIX ABYX cpef M HasblBaeTcs KO3 UUNEHTOM NpeniomMneHns (n), BTOpown cpeabl
OTHOCUTESIbHO NepPBOW:

n = sina/sing.

CopeprkaHue 1 nopsaok BbiNonHeHUs paboThbl

1. O3HakoMuTbCA ¢ Npubdopamu 1 0b6opyaoBaHNEM.

2. Ha noabeMHbI CTONMK NONOXUTb pa3BepHYTY TeTpadb And nabopaTopHbix paboT. Ha nuct
TeTpaau nnawMs NoNoXUTb CTEKMNAHHYIO NAAaCTUHY N KapaHgawoM 06BeCTM €€ KOHTYpbI.

3. C gpyron CTOpOHbI CTeKNa, NOMOXUTb Kak MOXHO Aanblue Apyr oT apyra, Ase OynasBku Tak,
4YTOObI NpsIMasi NpoxogsaLas Yepes HUX He Bbina nepneHanKynspHa OAHON U3 napannenbHbIX
rpaHen NNacTuHbI.

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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4. TpeTbto OynaBky pacrnofioXnTb MO rpaHu ¢ APYrol CTOPOHbI CTEKNa M BKOSOT €€ TakK, YToObI
CMOTpS BAOSb BCex OynaBoK B CTEKO BUAETb UX PACMONIOXKEHHbIMU HA O4HON NPSMON.

5. Ctekno n 6ynaBku, CHATb M MecTa HaKoNoB OTMETUTb Toukamu 1,2,3. Yepes Toukn 1,2 mn 3
NPOBECTU MpsiMble 0 NepecevYeHns C KOHTypaMu cTekna. Yepes To4Ky 2 npoBecTn
nepneHanKynap K rpaHuue AB AByx cpefl BO3OyX-CTEKNO.

6. OTMeTUTb yron nageHus a n yron npesioMneHns 3 TpaHCNopTUPOM, USMEPUTL 3TU YITbl U MO
Tabnvue 3Ha4YeHUn CMHYCOB ONpeaennTb CUHYCbl 3TUX YTIIOB.

BapuaHT 2
lMokasaTenb NpenoMseHns cTekrna OTHOCUTENBHO BO3ayXa onpeaensietca no dpopmyne:

n=sina/sinf
roe a - yronb NageHusi nyyka cBeTa Ha rpaHb NNacTuHbI U3 BO3ayXa B CTEKMO;
B - yron npenomsnieHns CBETOBOro Ny4yka B CTEKIe.

[ns onpeaeneHnst OTHOLLEHMS, CTOSILLErO B NPaBoOM YacTu oopMy-bl, MOCTYNaoT CreayroLwmm
obpasom. lNepen Tem Kak HanpaBUTb Ha NNAcCTUHY CBETOBOW NY4OK, €€ pacnonaratT Ha NiucTe
MUNNIMMETPOBON Bymaru (unu nucte Gymarun B KNeTky) Tak, YTobbl ogHa U3 €€ napannenbHbIX
rpaHen coBnana c npeaBapuTeibHO, OTMEYEHHON NMMHUEN Ha Dymare. OTa NUHUS yKaxeT
rpaHuuly pasgena cpea: Bo3ayx - CTeKNo. TOHKO OYMHEHHBLIM KapaH4alloM NPOBOASAT SIMHUIO,
BOOMNb BTOPOW NapannenbHOn rpaHn. 3Ta NUHUS n3obpaxkaeT rpaHuuy pasgena cpef CTeKno -
BO34YX.

Mocne aToro, He cMmellas NnacTuUHbl, Ha €€ NepByo NapannesnbHyo rpaHb HanpPaBnAKT Y3KUM
CBETOBOW My4OK NOA KakMm-nmbo yrrom K rpaHn. Baonb nagatowiero Ha NnacTuHy U, BbllLeALWero
N3 HEE CBETOBbIX MyYKOB KapaHAallOM CTaBsAT TOYKK. 1,2,3 1

4. Mocne 3TOro NamnoyKy BbIKIIOYAOT, MANACTUHY CHAMAKT U C NOMOLLbIO FIMHEWKN
npoYepYnBaloT BXOOALWMNMN, BIXOAALWNA U NepenoMAEHHbIN nyyun. Yepes Touky B rpaHuubl
pasgena cpef, Bo3ayx - CTEKNO, NPOBOAAT NEpneHanKynsap K rpaHuue, OTMeYaroT yriv nageHus a
n npenomnexns B. [Janee ¢ NOMOLLbIO LMPKYNs MPOBOAAT OKPY>KHOCTb C LLEHTPOM B TouUke B n
CTPOSAT NPAMOYrosibHble TpeyronbHkn ABE u

CBD

Tak kak sina=AE/AB, sin f = CD/BC n AB=BC, 1o hopmyna ansa onpegeneHuns

nokasartesnsi NpefioMfeHNsa CTekna nmeeT Bug

n=AE/DC

AnuHy oTpeskoB AE n DC n3mepsoT no MunnMmveTpoBon dymare.

BeiBoabl no paboTe.

KoHTpornbHbIe BONPOCHI:

1. YT0 HasbiBalOT npenomrneHnem ceeta. OTpaxeHnem ceeta?

2. OT yero 3aBucUT -
nokasaTesb NpenomneHna? v
3. Kak nameHsietcs

nokasartenb npenomMmneHns

Npv nepexoae ceeTta n3

pd

Aemcsi npo2paMmMHbIMU cpedcmeamu 1
'b 8EPCUU 10 OpUBUHAITY, XPaHAUEMYC
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MeHee NNOTHOW

cpeabl B 6onee nioTHYH.

4. B Kakon cpefie CKOpPOCTb cBeTa HanbornbLian?

5. Mpwn kaknx ycrnoBnAx MOXET HAacTynaTb NOSIHOE OTpaXxeHne?

JIntepatypa

Msikuwes, . A. dusnka. 10-n knacc. basoBbin 1 yrnybneHHbIn YpoBHU : y4ebHuk / . A.
Msakuwes, b. b. byxoBues, H. H. Cotckuin ; nog peg. H. A. NapdeHTbeBon. — 11-e nag., crep. —
Mocksa : NpoceelweHne, 2024. — 432 c. : un. — (Knaccunyeckum kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata
obpawteHnsa: 21.10.2024). — Pexxum goctyna: no nognucke. (ctp.162)

C.B.CtenaHos. JlabopaTopHble paboThbl 10-11 knacc (cTp.38-40).

Tema 5.2 BonHoBble CBOMUCTBA cBeTa
Na6opartopHas pabora 11
OnpegeneHuve ANNHbI CBETOBOMW BOJHbI NPY NoMoLum AU pakUMOHHOMN peLLueTKH

Llenb paboTbl: n3y4eHne siBneHns gudpakumMm cBeTa M UCMoNb30BaHME 3TOro SBNEHUS Ans
onpeneneHust ArnvHbl CBETOBOW BOMHbI B Pa3fNYHbIX YacTaX BUAMMOTO CreKTpa.

Mpnbopbl 1 MaTepuansl: AnpakuMoHHasa peLléTka; Nockas LWKana co Wenbko 1 namna
HakanMBaHUs C MaTOBbIM 3KPAHOM, YKPENSIEHHbIE Ha OMTUYECKOM CKaMbe; MUNITMMETPOBast
NMHenKa.

1. TEOPUA METOJA

[dwndpakumen BONH Ha3biBaeTcsa ormbaHne BonHamMmu npensatcTeuin. MNog npenaTcTemusaMin
NOHUMAIOTCS pasnnyHble HEOOHOPOAHOCTU, KOTOPbIE BOJSIHbI, B YACTHOCTW, CBETOBLIE, MOTYT
ormbaTb, OTKIOHAACH OT NPSAMOSIMHENHOrO pacnpocTpaHeHns n 3axonsa B obnactb
reomeTpuyeckon TeHn. [iucpakumna HabngaeTcs Takke, Koraa BOSHbI NPOXOAAT Yepes
oTBepcTU4, ornbas mux kpas. Judpakumnsa 3amMeTHO BbipaXKeHa, ecriv pasmepbl NPEnsSTCTBUN UK
OTBEPCTUI Nopsaaka AMMHbBI BOSHbI, @ TakkKe Ha BONbLUMX PACCTOSAHUAX OT HUX MO CPABHEHUIO C UX
pasmepamu.

[undpakums ceeta HaxoAUT NpakTU4eckoe NpuMeHeHne B AMpakuMOHHbIX peLléTKax.
AndpakuMOHHON PELLETKON Ha3bIiBaKOT BCAKYIO NEPUOLNYECKYIO CTPYKTYPY, BIIUSIIOLLYIO Ha
pacnpocTpaHeHne BOSH TOW UNu MHOW npupogdbl. [NpocTtenwasa ontnudeckas agndpakunoHHas
pewéTka npeacraBnsaeT cobon psag OANMHAKOBLIX NaparnenbHbIX O4eHb Y3KUX LLenen,
pasgenéHHbIX 04MHAKOBbIMM HENPO3paYvHbiMK NoniocaMn. Kpome Takmx npo3payHbiX peLLETOK
CYLLECTBYIOT TaKkke oTpaxaTesnbHble AN(PaKLMOHHbIE PELLETKN, B KOTOPbLIX CBET OTpaXxaeTcsa oT
napannenbHbiX HepoBHOCTEN. Npo3payHblie audpakUMOHHbIE PELLETKN 00bIMHO NPpeaCcTaBnsalT
cobON CTEKMNAHHYIO NNACTUHKY, HA KOTOPOW anMa3oM C NOMOLLLIO CneunanbHON AENUTENbHON
MaLLUMHbI NPOoYepYeHbl NONOCHI (LUTPUXM). DTU LUTPUXN ABNAOTCS MOYTU NOSTHOCTLIO
Henpo3padHbIMN NPOMEXYTKaMN MEXAY HENOBPEXOEHHBIMU YACTAMN CTEKNSAHHON NSIACTUHKN —

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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wenaMmn. Ymcno WTpuxoB, NPUXOASLLMXCA HA eANHULY OSIMHbI, YKa3biBaEeTCA Ha peLuETKe.
Meprogom (MOCTOSAAHHOWN) peLETKM d HasblBaeTCs CyMMapHas LWMpUHa 0gHOro HeNpPo3payHoro
LWTpUXa nmoc WMpuHa OgHOM Npo3payvyHOn Wenun, Kak nokasaHo Ha puc. 1, rge nogpasymeBaeTcs,
YTO LUTPUXM U NONOCHI PACcNOSIOXEHbI NepneHaNKyNspHO NNOCKOCTU PUCYHKA.

it

Puc. 1. lNMpoxoxaeHune ceeTa Yyepes ANPaKkLUMOHHYIO peLleTKy

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

Ecnu nagaowmnm Ha peLleTKy CBET COAEPXUT BOSMHbI Pa3fUYHbIX OSIUH 1A, 2, 3, ..., TO NO
dopmyne (2) MOXHO noacuMTaTh AN KaKaon kKomomHauum k , ans Kotopbix 6yayT HabnogaTbes
rnaBHble MakCUMYMbl MHTEHCMBHOCTU CBETa.( CBOM 3HAYeHUs yrna agudpakumm am

Mpun k =0, T. e. B HanpaBreHun, CTPOro NepneHanKynApHOM MIOCKOCTU PELLETKM,
YCUINMBAKOTCS BOSHbI BCEX ANUH. OTO TaK Ha3biBaeMbl CNEKTP HyreBoro nopsigka. [iga 3Haka,
+k 0 cOOTBETCTBYHOT ABYM CUCTEMAM AUGPAKUMOHHBLIX CNEKTPOB, PACMONOXEHHbIX CUMMETPUYHO
Mo OTHOLLUEHUIO K CMIEKTPY HYyNeBOro nopsaka, creesa v cnpasa oT Hero. [1pu k = 1 cnekTp HocuT
Ha3BaHWe crnekTpa NepBoro nopsaka, Nnpu k=2 nony4aeTca CNekTp BTOPOro nopsgka u 1. a.

Ha TéMHOM hoHEe MOXHO BUAETb CUCTEMY OTAENbHbLIX APKUX NMMHUIA OQHOrO uBeTa, U3
KOTOPbIX KaXkgas COOTBETCTBYET CBOEMY 3Ha4YeHUo A KapTuHa, BO3HUKaKOLWas Ha 3KpaHe B
crnyyae MOHOXpPOMaTUYECKOro CBeTa, T. €. CBeTa, XapakTepmnayemMoro ogHoun onpeaenéHHomn
ONWHON BOJSHbI.

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs 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. Bua KapTuUHbI, Nony4aemMon ¢ NOMOLLbIO AUPpakLMOHHON PeLLETKN:

a) criy4qan MOHoOXpoMaTu4eckoro ceeta, 6) cnyyan 6enoro ceeta HabngaeTca HyneBow
MaKCMMyM, SBNSIOLWMACA LEHTPOM OMIPAKLUMOHHON KapTUHbI.

Mpn k =1 no obGe CTOPOHbI OT HYNEBOro MakcMmyma OyayT MakCMMyMbl NEPBOro
nopsgka: npu k=2 - MakCMMyMbl BTOPOro nopsiaka u Tak ganee.

CnocoBHOCTb ANdPaKLMOHHOW PELUETKN pasnaraTb CBET B CMEKTP UCMONb3YIOT Ha NPaKTUKK
AN NONyYeHus U NccrnegoBaHUs CNEKTPOB.

Llenbto aaHHon nabopatopHoun paboTbl ABNSeTCA onpeaeneHne AnnHbl CBETOBbIX BOSIH B
pasnuyHbIX 061acTax cnekTpa npy Nnomowm AndpakunoHHon pewéTkn. Cxema yCcTaHOBKM
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 nabopaTtopHOM yCTaHOBKM

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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a=2Y
k-x _

2. MOPAQOK BbIMNOJIHEHUA PABOTHI

1. YcTtaHoBUTE, KaK NoKasaHo Ha puc. 3, LwKany ¢ oTBepctuemM A Ha OauH KOHeL, ONTUYECKOM
ckambn B6M3KM OT Namnbl HakanMBaHus S, a AMMPaKUNOHHYIO PELLETKY — Ha OPYrOon e€ KoHel,.
Bkrtounte namny, nepen KOTOPOU HAXOANTCA MATOBbIN SKPaH.

2. NepeaBuraga peLlwéTky no ckambe, AobenTech, YTOObI KpacHada rpaHuua NPaBoro crnekTpa
nepsoro nopsigka (k = 1) coBnana ¢ kKakum-nnbo LenbiM geneHnem Ha wkane LUk.

3. Mcnonb3ysa NnMHenKy, namepbTe pacCTosiHME X OS5 3TOro cryyasi.

4. MNpopenanTte Te Xe onepauun ons proneToBomn rpaHuLbl NpaBoro cnekTpa nepBoro
nopsgka u ana cepeauHsl 3e5IEHOrO ydacTka, pacnofioOXXeHHOro B cpefHen Yactu crnekTpa (B
AanbHenwem aTta cepeguHa byaeT ans KpaTKoCTM HasblBaTbCs 3€NEHON NIMHNEN).

5. AHanorn4Hole n3amepeHns npogenanTte 4ss neBoro cnekrpa nepsoro nopsaka (k 1).

Yytute, 4TO OANSA NEBbIX CNEKTPOB Ntoboro nopsiaka k < 0 U UM COOTBETCTBYIOT OTpULATENbHbIE
3Ha4eHusy.

6. Te »xe camble onepauuu npogenanTte Ana KpacHoOW 1 (hnoneToBoun rpaHunL 1 Ana 3eneHoun
NIMHUM CNEKTPOB BTOPOro nopsigka.

7. Pe3ynbTaT MU3MEPEHUIN U BbIMUCIIEHUI 3aHECTM B Tabnuuy

CnekTtp namnbl
k | x,cm | y,cm Ai, HM (;“) A = <;“> A—i, HM (&l)
HakanveaHus HM ’ HM
1 30 2 667 49
KpacHas
1- 27 2 741 716 25 25
rpaHuua
2 27,5 4 741 25
duoneTtosas 1 43 2 465 17
483 15
rpaHuua 1- 42 2 476 6

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

nMHNSA 2 34 4 588 35

2— 36 4 556 3

KoHmporsibHble 80rpochl
1. B 4éM cocTouT aiBneHne andpakummn n koraa gaudpakuma Hambonee 3aMeTHO BbipakeHa?
2. Yto Takoe agndpakumMoHHas peLléTtka u ansa 4ero nogooHble peLETKM NCNOSb3YTCA?
3. Yto obbIvHO NpeacTaBnsieT cobor npo3payvyHas AndpakunoHHas peléTka?

4. KakoBO Ha3sHa4eHME NUH3bI, ICNONb3yeEMON BMECTE C ANPAKLMOHHON peLLETKON? YUTO Cnyxut
NNH30M B AaHHOW paboTe?

5. Noyemy npu oceeLieHnn 6enbIM CBETOM B LIEHTPAribHOW YacTy ANPakLMOHHOM KapTUHbI
BO3HMKaeT 6enas nonoca?

Tema 5.2 BonHoBble cBOMCTBa cBeTa

JTabopaTopHas pabota Ne12

HabnopgeHne cnnowHOro U NIMHEM4YaToro CrnekTpoB
Llenb: npoHabnoaaTth NMHenyaTble CNeKkTpbl BOAOPOAA U renns, AaTb XapakTepPUCTUKY CMEKTPOB.

McxoaHble gaHHble U MaTepuarsbl. CneKkTparbHble pr6KI/I c Hwu He, MCTOYHUK-CNEKTP 1, NICTOYHUK
nMTaHnA, WTaTmneB, coeanHnTeribHblie NpoBoaa.

KpaTKaFI aHHOTauuA:

B 06bIYHbIX YCNOBUSIX BELLECTBO B ra3006pasHOM COCTOSIHUMN SIBNSIETCSA U30NATOPOM,

Tak Kak aToMbl UM MONEKYIbI, ABMSTCA HEUTpanbHbiMU. HO ra3 MoXHO caenaTtb NPOBOAHUKOM
npwn onpeaeneHHoM noHusaTope. MNpoxoxaeHne Toka Yepes ras HasblBaeTCs ra3oBbIM
paspsiaoMm.

ABneHne NPoXoXaeHUs ANEeKTPUYECKOro Toka Yepes ras, HabnogaeMoe TonbKO Npu YCroBmm

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx
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KaKoro-nmbo BHeLIHero BO34eNCTBUS, Ha3blBAETCA HECAMOCTOATENbHBLIM. ABneHue
NPOXOXAEHNA Yepes ra3 afieKTPUYECKOro Toka, He 3aBUCALLEro OT 4ENCTBUN BHELLUHNX
MOHM3ATOPOB, Ha3blBaeTCA CAaMOCTOATENbHBIM Pa3psaaoM.

B 3aBMCUMOCTM OT CBOMCTB M COCTOSIHMI ra3a, XxapakTepa 1 pacrnosfioXeHUs aneKkTpoaoB, a Takke
OT NPUMOXEHHOrO K 3NEKTPOAaM HaMNpshKeHNe BO3HMKAKOT pasfmyHble BUAbl CAMOCTOATENBHOMO
paspsga B rasax

Mpn HU3KNX AaBnNeHusX (QecaTble U CoTble AONIM MM. PT. CT.) B TpyOKke Habntogaetcs

Tnetowmmn paspsag. Npun atom Bes Tpybka, 3a UCKIOYEHNEM HEBOMbLLIOrO y4acTka BO3ne KaTtoaa,
3anofHeHa OgHOPOAHbIM CBeYeHneM. B 3aBMCMMOCTH OT rasa, 3anosnHsoLero Tpyoky, cBeyeHmne
HabnogaeTcs UBeTHbIM. Takme rasopaspsigHble TpyOKkM 4acTo ncnonb3yeTcsa Anst 0POpMAEHUS
peknam.

CopepaHue 1 NopsaoK BbINOSTHEHUS paboTbl:

1. O3HakoMuUTbCSA ¢ npubopamu 1 o6opyaoBaHMEM.

2. MNopgkntounTb cnekTpasnbHble TPYOKM K UICTOYHUKY NUTaHUSA crnekTp-1.

3. Nopatb HanpsikeHne (8B-10B).

4. Habnogatb nuHen4aTble CnekTpbl BOAOPOAA, a 3aTeM renms.

5. Onucatb UBeTa CNekTpoB BOAOPOAA U renns B CTPOron nocrneaoBaTeribHOCTH.
6. PaccmoTpeTb CnekTpbl CKBO3b rPaHN CTEKMSIHHOM NNacTUHbI.

7. 3apucoBaTb Hanbonee Apk1e NMHUM CNEKTPOB BOAOPOAA U renus.

8. [laTb onpeaeneHusi Bcex BUOOB CNEKTPOB

BbiBOALI NO paborTe.

KoHmporbHblie 80rpocsi:

1. YT0 Ha3bIBaKOT ra3oBbLIM pas3psaom?

2. Kakne rasoBble pa3psabl Bbl 3HaeTe?

3. MNpu Kaknx ycnoBmnax MOXXHO HabntogaTb KOPOHHLIN pa3psa?
4. ['ge MOXXHO HabngaTb UCKPOBOK pa3psa

5. NpuBeaguTe NpyMepbl NPUMEHEHUIN SNEKTPUYECKUX pa3paaoB?

JlIntepaTtypa

Msaknwes, . A. dnsnka. 10-1 knacc. basosbit 1 yrinyOneHHbIN YPOBHU : y4ebHUK / . A.
Msaknwes, b. b. byxosues, H. H. Cotckun ; nog peg. H. A. NapdeHTbeBon. — 11-e 13a., ctep.
— Mockea : NpoceeweHune, 2024. — 432 c. : un. — (Knaccnyecknin kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata
obpaluenuns: 21.10.2024). — Pexxum gocTtyna: no nognucke (ctp.331).

Tema 7.2 3Bontouna BceneHHon
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JNTaGopaTopHas pabota Ne 13

U3yyeHune kapTbl 3Be3aHOro Heba

Llenb: nosHakoMUTbCA C NOABUXHOW KapToW 3B€34HOro Heba, HayunTbCa onpeaensaTb YCroBus
BUOMMOCTM CO3BE3UN HAY4YUTbCA OonpeaensTb KoopAnHaThl 3Be34.

McxogHble gaHHble U MaTtepumarsbl. noaBMXHaA KapTta 3Be34H0ro Heba.

KpaTkas aHHOTaums.
Bug 38€3aHOro Heba M3MeHsieTCst U3-3a CyTOYHOro BpaweHus 3emnun. iameHeHune Bmaa
3B€34HOro Heba B 3aBUCMMOCTM OT BPEMEHM roga NpoucxoauT BcneacTene obpawieHms 3emnm
Bokpyr ConHua. PaboTta nocesileHa 3HaKOMCTBY CO 3BE€3aHbIM HEOOM, peLleHunto 3a4a4 Ha
YCNOBUS BUAMMOCTM CO3BE3MIN MU ONpeaenieHnn nx kKoopamHar.

Ha nogswxHou kapTe:
e 3BE&3[bl MOKa3aHbl YEPHbLIMU TOYKAMUN, pa3Mepbl KOTOPbIX XapakTepusyT APKOCTb 3B€3[;
e TYMaHHOCTU 0BO3HaYeHb! LUTPUXOBLIMU JIMHUSIMU;
e CEBEpPHbIN NOMOC MMpa N306paxKeEH B LIEHTPE KapThl,

e JIMHUK, UCXOASLLME OT CEBEPHOrO NOMCa M1pa, NOKa3bIBAKOT PACMONOXeHWNE KPYroB
CKINOHeHUs1. Ha 3Bé3gHoM kapTe ansa AByX GrnmKanwmnx KpyroB CKITOHEHUS YrIioBoe
paccTosiHMe paBHoO 1 y;

e HebecHble napannenu HaHeceHbl Yeped 30°. C X NOMOLLIbIO MOXHO NMPOM3BECTN OTCHET
CKINOHeHue cBeTun o;

e TOYKM NepeceveHunst IKIMNTUKN C IKBATOPOM, A1 KOTOPbIX npsiMoe BocxoxaeHne 0 n 12 4.,
Ha3bIBalOTCA TOYKamMu BeceHHero g u W paBHOOeHCTBUM;

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

e 3€HMWT pacnonioXeH B6MM3uM LEHTPa Bbipe3a (B TOUKE NepeceyeHuns HUTK, nsobpakatoLlen
HebeCHbI MepuanaH ¢ HebecHoM Napannenbto, CKITOHEHWE KOTOPOW paBHO
reorpaduyeckomn LMpoOTe MecTa HabnoaeHus).

e [Insa onpeneneHnss MecTonornoxeHus HebecHoro ceeTmnna HeobxoauMo MecsL, YMCHo,
yKasaHHOe Ha 3B&3[HOW kapTe, COBMECTUTb C YacoM HabnoaeHns Ha HaknagHoOM Kpyre.

HebecHbIn akBaTop — 6onbLon Kpyr HebecHoun capepsbl, NOCKOCTb KOTOPOro
nepneHavKynapHa ocu Mupa u coBnagaeT C NAIOCKOCTbI0 3eMHOro akBaTtopa. HebecHbIn
aKBaTop AenuTt HebecHyto chepy Ha ABa NonyLwapus: CEBEpHOe nosyLiapue, ¢ BepPLUMHON B
CEBEpPHOM MOJIOCe MUPaA, U KOXKHOE NonyLapue, C BEPLLMHON B FOXKHOM MOJIOCE MUpa.
Co3Be3ausi, 4epes KOTopble NPOXoauT HeGECHbIN 3KBATOP, Ha3bIBAKOT SKBAaTOPUATIbHBIMU.
Pasnuyalot co3se3ams 1oxHble 1 ceBepHble. Co3Be3ans CesepHoro nonywapus: bonblas un
Manasa Measeguubl, Kaccuones, Lleden, [IpakoH, Jlebenb, Jinpa, Bononac n ap. K toxXHbIM
oTHocaTca KOxHbIN KpecT, LieHTaBp, Myxa, KepTBeHHUK, FKOXHbI TpeyronbHuK.
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Montoc Mmpa — Touka Ha HebecHoW chepe, BOKPYr KOTOPOW NPOMCXOAUT BUOANMOE
CYTOYHOE [BWXeHNe 3B€3 U3-3a BpalleHus 3emrnv BOKpyr cBoen ocu. HanpasneHue Ha
CeBepHbIN NOMC M1pa coBnagaeT C HanpaBfieHMEM Ha reorpaduyeckmii ceeep, a Ha KOXHbI
NnositoC MMpa — C HanpasreHneM Ha reorpaduyecknin tor. CeBepHbIn NOSIIOC MUpPa HaXoAUTCA
B co3ee3ann Marnon Megseguubl C NoNsSpMccMMon (BuanmMas sipkasi 3sesfa, Haxoasiasica Ha
ocu BpaLleHnsa 3emnu) — NonspHoM 3Be300M1, I0XHbIN — B co3Be3aun OKTaHT.

TyMaHHOCTb — Yy4aCTOK MEX3BE3HOW cpebl, BblAENAOWMIACA CBOMM U3ITy4YeHNeEM Unm
NnornoweHnem nanydeHnsa Ha obwem poHe Heba. PaHee TyMaHHOCTSIMU Ha3blBanv BCAKUM
HenoaBWXHbIA Ha Hebe NPOTSKEHHLIN 00bekT. B 1920-e roabl BbISCHUITOCH, YTO cpeam
TYMaHHOCTEN MHOr0 ranakTuk (Hanpumep, TymaHHocTb AHOpomMeabl). [ocne 3Toro TepMuH
«TYMaHHOCTb» CTan NoHMMaTbCcsa Gonee y3ko, B yKadaHHOM Bbille CMbicie. TyMaHHOCTH
COCTOSAT U3 MbINK, rasa u nnasmbi.

AKNUNTUKa — BonbLlon Kpyr HebecHom cdepsbl, N0 KOTOPOMY NPOUCXOAUT BUOAUMOE
rogudHoe asmxeHne CornHua. MNnockocTb aKMMNTUKN — MIIOCKOCTb obpalleHns 3eMnu BOKpyr
CornHua (3emMHon opbuThbl).

B 3aBucumocTn ot mecTta HabntgaTensa Ha 3emne MeHseTcs Bua 3Be34HOro Heba um
XapakTtep CyTOYHOro asmxeHusi 3se3a. CyTouHble NyTK CBETUN HA HeBecHon chepe — 3TO
OKPY>XHOCTM, MIIOCKOCTM KOTOPbIX NapasnnenbHbl HebecHoMy aKBaTopy.

PaccmoTtpum, kak naMmeHsieTcsa Bug 3se3gHoro Heba Ha nontocax 3emnu. Nontc — aTo
Takoe MECTO Ha 3eMHOM Llape, rae oCb Mupa coBnagaeT C OTBECHOW NIMHMEN, a HEGECHbIN
3KBaTOpP — C rOPM3OHTOM.

[ns HabnogaTens, Haxo4sALWerocs Ha
CeBepHom nontoce 3emnu, lNonspHas
3Be3aa OyaeT pacnonaratbCs B 3€HUTE,
3Be€3abl OyayT ABMraTbCsa No Kpyram,
napannenbHbiM MaTeMaTU4eCKoOMyY
rOPU30OHTY, KOTOPbIN COBNaaaeT C
HebecHbIM akBaTopoM. Mpu aToM Hag
ropnaoHTOM ByayT BUAHbLI BCe 3BE3abl,
CKITOHEHME KOTOPbIX NMONOXUTENBHO (Ha
KOxxHOM nontoce, HaobopoT, OyayT
BVAHbI BCE 3BE3/bl, CKITOHEHME KOTOPbIX
OoTpuULaTeNbHO), a UX BbICOTA B TEYEHUE
Fopuaony CYTOK He OyaeT U3aMeHsATbCS.
[MepemecTnmcs B NpmBbIYHbIE ANS HAC
cpegHue WupoThl. 34ech yxxe 0Cb Mmpa
N HeGECHbIN 3KBATOP HAKITOHEHbI K
ropu3oHTY. MO3TOMY 1 CyTOYHbIE NYTK
3B€3[ Takke OyayT HaKMOHEHbI K
ropmnsoHTy. CnegoBaTtenbHO, Ha CpeaHuX
LMpoTax HabnogaTenb CMOXeT
HabnoaaTb BOCXoasLwume 1 3axoasime
3B€31bl.

HokymeHnm ynpasnsemcs rnpoepammHbiMu cpedcmeamu 1C: Konnedx
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[Nog BoCxoa0M MOHMMAaETCH ABNeHne
nepeceyeHnsi CBETUIOM BOCTOYHOWN
YaCTU UCTUHHOIO rOPU30HTa, a Nog
3ax000M — 3anaZiHoM 4YacTun 3Toro
ropmsoHTa. [NloMrmo 3Toro, YacTb 3B€3[4,
pacrnonararLmnxcs B CEBEPHbIX
OKONOMONSAPHbIX CO3BE3USIX, HAKOrAa
He ByayT onyckaTbCs 3a FOPU3OHT. Takne
3B€34bl NPUHATO Ha3bIlBaTb
He3axogawmmMn. A 3Bé3abl,
pacnonoxeHHble okosio KOxHoro nomntoca
Mupa ons Habnigatens Ha cpeaHux
WwmpoTax byayT aBnATLCA
HEBOCXOAALLMMMN.

OTtnpaBumMmcs garnblle — Ha 9KBaTop,
reorpacumyeckas LWMpoTa KOToporo
paBHa Hynto. 30ecb OCb MUpa
coBrnagaeT C nonyaeHHoW NuHuen (To
eCTb pacnosiaraeTcs B NSIOCKOCTH
ropu3oHTa), a HebeCHbIN SKBaATOP
NPOXOANT Yepes 3eHUT.

CyTouHble NyTn BCceX, 6e3 UCKMYEeHUs,
3B€34 NepneHanKyNApHbI FOPU3OHTY.
[MoaToMy Haxogsack Ha aKBaTope,
HabnogaTenb CMOXeT yBUAETb BCe
3B€3[bl, KOTOPbIE B TEYEHNE CYTOK
BOCXOAAT 1 3axoasaT. Boobuwe, ons toro,
YTOObLI CBETUNO BOCXOAMUMO N 3aX04uUIo,
ero CKrioHeHue no abcontTHON
BENUYNHE OOSMKHO ObITb MEHbLLE, YeM

18] <90°— ¢

|6] = 90°— ¢

Ecnn , To B CeBepHOM nonywapumn oHa byaeT aBnaTbCca He3axoadwen (ons
KOXXHOro — HeBocxoasLen).

Torga o4eBMOHO, YTO Te€ CBETUNA, CKIIOHEHME KOTOPbIX 151=90°~¢ ganaioTes
HeBocxogawmnmm ana CeBepHoro nonywapus (Mnu Hesaxogawmmm gnst KOxxHoro).

3KBaTOpVIaJ'IbHaFI cucrtemMa KoopaunHat —
3TO cuctema HebecHbIX KoopauHar,
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lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycs e 1C: Konnedx



KMPK BIrAP® ®I'60Y BO «KI'MY»
MO-09 02 06-O0[.11.113

DU3NKA | C.37/38

OCHOBHOW MNJSIOCKOCTbIO B KOTOPOW ABMSIETCS
MNOCKOCTb HeBeCcHOro aKBaTopa.

SKBaTOpI/IaJ'IbeIe HeGecHble KoopaAuHaThbl:

1. CknoHeHune (&) — yrnoBoe paccTosiHue
ceeTuna M ot HebecHoro akBaTopa,
N3MepeHHOe BAOSb Kpyra CKIOHEHUS.
OO6bI4HO BbipaXkaeTcs B rpagycax, MUHyTax
n cekyHgax ayrn. CknoHeHve
NONOXUTENBHO K ceBepy OT HebGecHOoro
3KBaTOpa N OTPULATENBHO K 0Ty OT HEro.
O61bekT Ha HebecHOM aKBaTope MMeeT
cknoHeHune 0°. CKNoHeHNe ceBepHOro
nontoca HebecHon cdepbl paBHo +90°
CKnoHeHue 1oXXHOoro nostca pasHo —90°.

2. Npsimoe BocxoxaeHue ceeTuna (a) —
YyrnoBo€e paccTosHne, U3MepeHHOEe BLOMb
HebecHOro akBatopa, OT TOYKN BECEHHETO
PaBHOAEHCTBMSA 4O TOYKM NepeceyeHns
HebeCHOro aKkBaTopa C KpyroM CKIOHEHWS
cBeTuna

CopepaHue 1 NopsaoK BbINOSTHEHUS paboThl:

3apava 1.

OnpepenuTe akBaTopuarnbHble koopauHatel Anbtampa (a Opna), Cupuyca (a bonbworo Nca)
n Beru (a Jlnpbl).

3apava 2. icnonb3y4a kapTy 3Bé€34HOro Heba, Hanaute 3Be3qy no eeé koopauHatam: o = +350;
a = 14 6M. 3agava 3. OnpenenuTte, Kakon aBnsieTcsa 3sesga O Ctpenbua, ons Habnogarens,
Haxogsuiero Ha wupote 550 15'. OnpegennTb, BOCXOAALEN UM HEBOCXOASLLIEN BASETCS
3Be3aa AByms cnocobamu: ¢ MCNONb30BaHNEM HaKNagHOro Kpyra noaBMXHON KapThl
3Be34HOro Heba 1 ¢ ncnonb3oBaHMeM OpMys YCrOBUS BUANMOCTH 3BE3[,.

lMpakmuuyeckuli criocob. Pacnonaraem noaBWXHbIA KPYr Ha 3BE3QHOM KapTe M Npu ero
BpaLleHNn onpegensem, ABnseTcs 3Be34a BOCXOAsLWEN U 3aX0asiLen.

Teopemuyekuti criocob. icnonbayem opMyrbl YCrOBUS BUAMMOCTY 3Be34: Ecnun , TO 3Be3aa
ABMSETCA BOCXoAsLen n 3axogswen. Ecnu , To 3se3ga B CeBepHOM nosnyLiapumn sBnsieTcs
He3axogswen Ecnu , To 3Be3ga B CeBepHOM nonyLuapumn SBnseTcst HEBOCXOASLLEN.

3apava 4. YcTaHOBUTb NOABMXKHYHO KapTy 3BE€34HOro Heba Ha AeHb 1 Yac HabnwaeHus 1
Ha3BaTb CO3BE34Usl, PACMOSIOXKEHHbIE B HOXKHOM YacTu Heba OT ropmM3oHTa 40 Nonca Mmpa; Ha
BOCTOKEe — OT rOpuU30OHTa [0 nositoca mupa.

3apava 5. Hantum co3Bes3ausi, pacnonoxXeHHble Mexay Todkamu 3anaga un ceesepa, 10 oktabps
B 21 yac. [NpoBepuTb NpaBUbHOCTb ONpeaeneHnsa Bu3yanbHbiM HabnoaeHnem 3B€34H0ro
Heba.
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3apava 6. HanTtu Ha 3B€34HOM KapTe co3Be3amst C 0003HaYEHHbIMW B HUX TYMaHHOCTAMM U
NPOBEPUTb, MOXHO N UX HAbNaaTb HEBOOPY>KEHHbLIM N1a3oM rfa3oM Ha AeHb M Yac
BbINOMNHEHUs nabopaTopHon paboTbl.

3apava 7. Onpegenutb, OyayT nu BuaHbl co3ee3auns [desbl, Paka. BecoB B nonHo4yb 15
ceHTa6pa? Kakoe co3se3aune B 3TO Xe BpeMsi OyaeT HaxoamTbca BONN3M ropmsoHTa Ha
ceBepe”?

3apava 8. OnpegennTb, Kakue U3 nepeyncneHHbix co3sesguin: Manas Megseanua, Bononac,
BosHnummn, OpuroH - gnsa Bawen WwnpoTtbl OyayT He3axoasawmmm?

3apava 9. Ha kapTe 3Bé3gHOro Heba HanTK NATbL NOOLIX NEPEYNCIIEHHBIX CO3BE3ANNA:
Bonbwasa Megeeavua, Manas Megseguua, Kaccuonesi, AHopomeaa, MNerac, Jlebeap, Ilnpa,
"epkynec, CeBepHas KOpOHa — 1 onpeaenuTb NPUBAMKEHHO HeBeCHbIE KoopaAMHATbI
(cknoHeHue, 1 NpsiMoe BOCXOXXAEHUE) a-3BE€3 3TUX CO3BE3UN.

3apava 10. OnpegenuTb, Kakne co3Be3ansa byayT HaxoauTbest BONun3n ropmsoHTa Ha Cesepe,
KOre, 3anage v BocTtoke 5 masa B NOMNHOYb.

BeiBog no pabore.
KoHTponbHble BONPOCHI ANd 3aKpenneHns TeoOpeTUYeCcKoro Mmatepuana K npakTmudeckomy
3aHaTuio: 1. 2. 3. 4. 5. 6.

KoHmporsibHbIe 80rpochl.

YT0 Takoe 3B&3aHOE HEDO?
YTto Takoe co3se3aua?
CKONnbKO Ha CeroaHsLWHUM AeHb co3Be3anin?

I'IepeqmchTb OCHOBHbl€ CO3BE3aNA UITN T€, KOTOPblE Bbl 3HAETE.

o~ wbd =

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

Jlntepartypa:

ActpoHomus. 11 kn.: Yueb, ansa obuweobpasosar. yyueb, 3asegeHnin / 6. A. BopoHL0B-
BenbamuHos, E. K. Ctpayt. — 4-e nsg., ctepeotun. — M.: [ipocpa, 2023.
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