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BBepeHue

Pabouenn nporpammon OuCUMNIMHBI NpegycMoTpeHo npoBegeHne 13 nabopaTopHbIX
3aHATUN

Llenbto npoBegeHuss nabopaTopHbIX 3aHATUN SABNSETCA 3aKpenseHne TeopeTUYeCcKUX
3HaHUN 1 NpuobpeTeHne HeoBXOAMMbIX NPaKTUYECKUX HABbLIKOB M YMEHWI MO OTAEeSIbHbIM TeMam
Kypca. Hapsgy ¢ dopmuMpoBaHMEM YMEHUA N HaBLIKOB B MpoLecce MNpakTUYeCKUX 3aHATUN,
obobuwatoTcs, BolpabatbiBaeTcs CNOCOOHOCTb M YMEHME UCMNOSb30BaTb TeopeTuyeckme 3HaHNA Ha
npakTuke, pasBnBalOTCA UHTENNEKTyarnbHble YMEHUSI.

OnpegeneHHass 4acTb Y4eBHOro BpeEMEHW MNPOrpamMMHOro Kypca U3UKM B CpeaHuX
npodpeccuoHarnbHbiX  Y4ebHbIX  3aBefeHUsX OTBOAUTCHA  IKCMNEePUMEHTY,  BbIMOSIHAEMOMY
oby4arowmmmca B Buae nabopaTopHbIX 3aHATUN.

BbinonHeHne nabopaTopHbIX 3aHATUM CNOCOOCTBYET:

1. [nyb6okomy n oco3HaHHOMY YCBOEHMIO MaTepuana.

2. [lpnobpeTeHuto oOy4valoWMMMUCA MPaKTUYECKUX YMEHUA U  HaBbIKOB paboTbl C
nabopaTtopHbIM 060pyaOBaHUEM.

3. DdopmMMpPOBaHMIO YMEHN NPUMEHSATL NMOMyYEHHbIE 3HAHNSA Ha NPaKTUKe.

4. BblpaboTke npodeccnoHanbHO 3HAYMMbIX KayecTB, KakK CaMOCTOSITENbHOCTb,
OTBETCTBEHHOCTb, TBOpYECKas UHULMATUBA.

5. PasButuio nHTepeca k oumsmke.

B pesynbTaTe BbINOMHEHUS NAbOPATOPHbIX 3aHATUA Yy obyvarowmxcs oOpMUpPYTCS
3NeMEeHTbI CreayrLmnX obLwmx KOMNETEHLMIA:

OK 01. Bbibupate cnocobbl pelweHnMss 3agad  npodeccnoHanbHON  OEATENbHOCTH,
NPUMEHNTESBHO K pasfiIMyHbIM KOHTEKCTaM;

OK 02. Wcnonb3oBaTb COBpPEMEHHbIE CpeAcTBa MOMCKA, aHanmMsa W UHTepnpeTauum
MHoOpMaUUM U UHAPOPMALUNOHHBLIE TEXHOMNOMU ONS BbINOSIHEHUS 3adadvy NpodeCccuoHanbHOM
AeATerIbHOCTN.

OK 03. MnaHupoBaTtb M peann3oBbiBaTb COOCTBEHHOE NPOGECCUOHANBHOE U JINYHOCTHOE
pas3suTue, NpeanpuHUMaTeNnbCKyo OesATeNnbHOCTb B npodeccmoHansHon cdepe, McnonbL3oBaTb
3HaHWs MO NPaBOBOM U (PUHAHCOBOW rPaMOTHOCTM B Pa3fnUYHbIX XXM3HEHHbIX CUTYyaLMsIX.

OK 04. 3dhdhekTnBHO B3ammogencTBoBaTtb U paboTaTb B KONNEKTUBE N KOMaHAE
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OK 05. OcyLuecTBNSATb YCTHYIO Y MUCbMEHHYIO KOMMYHUKaLMIO HA rOCYAapCTBEHHOM si3blke

Poccunckon degepaunm ¢ y4eToM 0COBEHHOCTEN COLUMArbHOrO U KyrnbTYPHOIO KOHTEKCTA.

OK 07 CopeiicTBOoBaTb COXpPaHEHUID  OKpyXKaloleh cpedbl, pecypcochepekeHuto,

NPUMEHSITb 3HaHWUs1 06 U3MEHEHMM KnMMaTa, NPUHLMNLI 6epeXMBOro NPOM3BOACTBA, 3HEKTUBHO

AenCcTBoBaTh B Ype3BblYaMHbIX CUTYaLMSIX.

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

1.

nOBTOpI/ITb TeOpeTVI‘-IeCKI/II7I MaTepuasn no CoOoTBeTCTBYHOLLEMY naparpacby yqe6H|/|Ka.

2. O3HaKoMUTbCHA C M3MEPUTENBbHBIMU NpUBopamMn N NX XxapakTePUCTUKAMMU.
3. [lo BO3MOXHOCTM 3apaHee NoAroTOBMTL Tabnuuy Ans 3anucun pesynbTaTos.
4. CpenaTtb MMCbMEHHbIN OTYET MO BbINOSHEHHOM paboTe.
MepeyeHb nNabopaTopHbIX 3aHATUN
Ne Kon-
nn HanmeHoBaHMe nabopaToOpHOro 3aHATUA BO
yacoB
1 M3yyeHne ogHOro 13 n3onpoLeccos 2
2 OnpegeneHne BNaXxHOCTN BO3ayxa 2
3 OnpepeneHne anekTpn4eckon eMKOCTU KOHOAEeHCaTOpPOB 2
4 OnpegeneHne TepmMnyeckoro KoaddurumneHTa conpoTMBNEHNA Meagm 2
5 N3meperne 30C 1 BHYTPEHHETO CONPOTMBIEHNA NCTOYHUKA TOKA. 2
6 M3y4yeHne 3aKkoHOB nocrnegoBaTenbHOro U napansienbHOro coeanHeHnn 2
NPOBOOHMKOB.
7 MccnegoBaHme 3aBUCMMOCTM  MOLWLHOCTM  flamnbl  HakanuBaHUa OT 2
HanNpPsHKEeHUs1 Ha €€ 3aXXnmMmax.
8 M3yyeHune aBneHns anekKTpoOMarHMTHOM MHAYKUMK 2
9 M3y4yeHune paboTbl TpaHcopmarTopa 2
10 OnpepgeneHne nokasartens NpenoMieHns cTekna 2
11 OnpegeneHne AnvHbI CBETOBOWM BOMHbI C MOMOLLbI0 ANAPaKLMOHHOWN 2
peLUETKN.
12 HabnogeHne cnnowHoro n NMHeNn4YaToro CNekTpoB 2
13 M3y4yeHune kapTbl 3Be3gHOr0 Heba 2
Ntoro 26
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Paspen 2.Tema 2.1. OCHOBbI MONEKYNAPHO-KUHETUYECKON Teopun. TennoBoe ABMKEHUE
MoneKyn.

NNa6opaTtopHas pa6oTta Ne1
N3yyeHue ogHoro us nsonpoueccon

Llenb: nayuntb 3akoH bonna-MapuoTTa.
McxoaHble faHHble U MaTepuanbl: CUNbGOH, MeTanIM4yeckum MaHoMeTp.

Kpatkaa aHHOTauus:

OKcnepuMeHTarnbHas yCcTaHOBKa Ansi NpoBepKM 3akoHa bonna-MapuoTTa nokasaHa Ha pUCYHKe.
OHa cocTtonT 13 cunboHa, N03BONALEro NU3MeHATb 06beM rasa (Bosayxa), U MeTanin4eckoro
mMaHomeTpa. CHavana oTkpbiBatloT 06a kpaHa MaHOMETpPa U C MOMOLLbIO BUHTA CUNbgOoHa
pacTArMBaloT UNU CKUMAaKT UUNMHAP Tak, YTobbl 06bemM BO3ayxa B HEM Obin paBeH 7,5y.e.3aTemM
3aKpbIBalOT NPaBbIN KpaH MaHOMeTpa 1 NPUCTYNatT K NPOBEPKE 3aKOHa

Bonna-MapuoTTa, KOTopbIN UMeeT crneayoLyo oOpMYNUPOBKY: AN ra3a JaHHOW MacChl
npousBefeHne faBreHus ra3a Ha ero o6bem NOCTOSAHHO, ecnv TemnepaTypa rasa He
nameHsietcsa: PV=const . Heckonbko pa3 megneHHoO nameHsitoT ob6bem Bo3gyxa B npmubope n
HabnogaeT 3a NokasaHMAMM MaHOMETpa, NPU NOCTOSAHHOW TemnepaTtype.

PesynbTaTbl UaMepeHuii 3anucaHbl B Tabnuue rae o6bem BblpaXkeH B YCNOBHbIX

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

CopepraHue 1 nopsaok BbiNonHeHUs paboThbl
1. O3HakoMUTbCHA ¢ 06opyaOBaHNEM, 3anucaTb UX TEXHUYECKNE AaHHbIE.

2. N3amepuTb 06beM, aaBneHne. Pe3ynbTaTthl 3aHECTU B Tabnuuy.
3. lNo nony4yeHHbIM AaHHbIM paccyunTaTh - PV.

0O61Lém V rasa [daBneHne P [MpounssegeHne gaBneHusi Ha 00bLEM:
PV=const
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7,5 1

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

4. Coenatb BbIBOA, O 3aBUCUMOCTU AaBneHnss AaHHOM Macchl rasa oT ero obbema npu
NOCTOSIHHOM TemnepaType.
5. [MocTponTtb rpadomK 3TOM 3aBUCUMOCTM.

6. BeiBOAbI No paboTe.

KoHTpOrbHbIe BONPOCHI:

1. YT0 HasbiBalOT nsonpoueccoMm? ChopMynMpynTe ra3oBble 3aKOHbI.
2. 3apucynTe rpadmkm n3onpoLeccoB?

3. 3anuwunTte | 3aKOH TEPMOANHAMUKIN ANS Pa3fIMYHbIX N30MpoLEeccoB?
Kakon npouecc HasbiBatoT agnabatHeiM? MpuBecTu npumepsl

Jlumepamypa:

Msikuwes, I". A. dusuka. 10-n knacc. ba3oBbin 1 yrnybneHHbIN ypoBHY : y4ebHuk / . A. Makuwes,
b. b. byxosues, H. H. Cotcknin ; nog pea. H. A. MapdeHTteeBonn. — 11-e nsg., ctep. — Mocksa :
MpoceeweHune, 2024. — 432 c. : n. — (Knaccudeckun kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (gata obpawieHusa: 21.10.2024).

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

Pasgen 2. Tema 2.2 ArperaTHble COCTOSIHUS1 BellecTBa
Na6opaTtopHoe 3aHsaTME N2 2. OnpeaeneHue BNaXxHOCTU Bo3ayXa
Lenb :

OnpegennTb OTHOCUTESbHYHO BAAXXHOCTb BO3ayXa B kabuHeTe.

McxogHble faHHble 1 maTepuansl:
TepmomeTp 4EMOHCTPALUMOHHBINA, TEPMOMETP nabopaTopHbIn, CTakaH C BOOOW KOMHATHOM
TemnepaTypbl ,KyCOK Mapnu, ncuxomeTpudeckas Tadbnuua.

KpaTKaFI aHHOTauuA.

1. Boga 3aHumaeT okono 70,8% noBepxXHOCTWN 3eMHOrO Lwapa. XXuBble OpraHn3mbl cogepxar oT
50 0o 99,7% Bogbl. OBpa3HO roBOps XMBble OpraHn3Mbl - 3TO OAyLIEBNEHHAA Boda. B
aTMocdepe Haxoantcsa okono 13-15 Tbic. Ky6. KM BoAbl B BUAE Kanenb, KPUCTaNsoB CHera u
BoAAHOro napa. B cpegHem B atmocdepe 1.24x 101°kr BogsaHoro napa. M xoTta ero gonio
cocTtaBngeT meHblle 1 % oT obwen maccobl aTMocdepsbl, €ro BMSHWE Ha norogy, knumat 3emnu,
CaMO4yBCTBME Nogen O4eHb BEMNUKO.

["MaBHbIN NCTOYHMK BOOSHOrO rnapa B atMocdepe - ncnapeHue BoAbl C NOBEPXHOCTU OKEaHOB,

HokymeHnm ynpasnsemcsi npoepammHbiMu cpedcmeamu 1C: Konnedx
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MOpen BOAOEMOB, BfaXXHOW No4yBbl, pacteHni. C BOASHbBIX NPOCTOPOB M CyLUM 3a rof ucnapsietcs
cabiwe 500 000 km3BOAbI, T.€. KOMMYECTBO BOAbI, MOYTU PaBHOE KONUYECTBY BOAbl B YépHOM
Mope.

B aTmocdepe noa BNusHMeM pasnuyHbIX NPoLEeCccoB BOASHOW Nap KOHOEHCUPYEeTCA.

Mpn aTom obpasytoTca obnaka, TymaH, ocagku, poca. [Npu koHAeHcauun Bnaru BolaensieTcs
KONWYeCTBO TENMOThl, PaBHOE KONMUYECTBY TENMOThl, 3aTpa4eHHOMY Ha UcnapeHue.

OTOT Npouecc NPUBOANT K CMAMYEHUIO

KNUMaTU4eCKNX yCrioBUM B XOSTOAHbIX panoHax.

2. Bo3gyx MOXeT ObITb CyXOM U BAXHbIN B 3aBUCUMOCTM OT KONMYeCcTBa NapoB, HAaXOAALLMXCS
npw 4aHHOM TeMnepaType B aTMocdepe.

ABCOonNtoTHas BMaXXHOCTb p NOKasbiBaeT CKOSIbKO rpaMMOB BOASHOMO napa CoOgepXuUTCs B BO3yxe
06bEMOM 1 M3 NMpY AaHHBIX YCMNOBUSX, T.€. NNOTHOCTb BOASHOIO Napa, U3MepseMoro B %

[ns cyxaeHus o cTeneHn BNaXXHOCTU BaXXHO 3HATb, BNIM30K nun ganék BoasHon nap,
Haxo4sLWmMNCs B BO3aQyXe, OT COCTOSAAHUSA HacbllWeHus. [1na aToro BBOAAT NOHATHE
OTHOCUTENTbHOW BNaXXHOCTMU.

OTHOCUTENBHOM BNAXXHOCTLIO BO3A4yXa ¢ Ha3blBalOT OTHOLLIEHME abCOMOTHON BNAXXHOCTU
BO3AyXxa p K NSIOTHOCTU p, HACbILEHHOro BOASIHOrO Napa npu Ton e TemnepaTtype.
BblpaXkaeTcs B NPOLIEHTaXx.

OTHOCUTENBHYIO BNAaXXHOCTb MOXHO onpeaennTb No gopmyrne.

® =2 x100% (1)
Po

3. Ecnu BnaxHbIn BO3AYyX OXnaxkaaTtb, TO MPU HEKOTOPOW TemnepaType nap, Haxo4sawWwnncs B
BO3yXe MOXXHO AOBECTW 0 HacblweHus. [Npn ganbHenwem oxnaXxaeHnn BogsSHOW nap
Ha4YMHaeT KOHOEeHCUPOBaTbLCA B BUAE POCHI.

MosiBnsieTca TymaH, BbinagaeT poca.

Temnepatypy, Npy KOTOPOW Nap, HAaXOAALWNNCSA B BO3AyXe, CTAHOBUTCS HaCbILLEHHbI B npoLecce
oXnaxaeHusl, HasblBalOT TOYKON POChI.

Mo ToYke pocChkl C MOMOLLBIO cneLumanbHbIX Tabnvy MOXHO onpeaennTb abCoNOTHYO BNaXXHOCTb
p. Mo 3agaHon TemnepaType BO3ayxa MOXHO ONpeaeniuTb C MOMOLLbIO 3TUX e Tabnuy
NNOTHOCTb HaCbIWEHHOro napa p,, a 3atem no cgopmyrne (1) onpenenstoT OTHOCUTENbHYHO
BNa)HOCTb BO34yXxa.

4. 3HayeHne BNaXXHOCTM BO3ayxa.

OT BNaXXHOCTW 3aBUCUT MHTEHCUBHOCTb MCMAPEHNS BNarn ¢ MOBEPXHOCTU KOXN YenoBeka. A
ncnapeHune Bnarv umeet 6onbLUoe 3HaYeHMA ONs NogAepXXaHWUs TeMnepaTypbl Tena NOCTOSAHHOM
[

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

Bornblwoe 3Ha4YeHne nmeeT 3HaHWe BNaXXHOCTU B METEOPOorMu Ans npeackasaHusa norogbl, T.K.
KOHOEeHcauusa BOASAHOro napa npmMeoanT K obpasoBaHnio 06nakos 1 nocrneayrowemy BbinageHuto
ocagakos. [pn aTom BbigenseTca 6onbLoe KONMYECTBO TeNoThl B atmocdepy. N HaobopoT,
ncnapeHne conpoBoXaaeTcs NOrmnoLweHnemM TennoTbl.

B Tkaukom, koHOUTEPCKOM, /Ne4aTHOM 1 Apyrux Npon3BoaCcTBax Ansi HOPMarbHOro TeYeHus
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npoLeccoB Heobxoanma onpenenéHHasi BNaxHoCTb.
XpaHeHue nponsBeaeHnin UCKYCCTBa, KHUT, My3blKarnbHbIX MHCTPYMEHTOB TPebyeT NoaaepXaHus

BMa)XHOCTW HAa HEOOXO4MMOM YPOBHE.

5. MNpunbopbl Ana onpeaeneHns BaXxHOCTHU.

[na onpegeneHunsa BNaHOCTN BO34yXxa MCNOMb3YOT Takne npnbopsbl, Kak rMrpoMeTpbl
(KOHOEHCaUMOHHbIN U BOIOCHON) 1 NcnxpomMeTpbl. C MOMOLLbIO KOHAEHCAUWOHHbIV_TUrpoMeTpa
MOXHO onpenenntb

abCoONOTHYIO BNAXXHOCTb MO OYKE POCHI.

[lencrtBme BONOCHOro rmrpomMeTpa OCHOBAHO Ha CBOMCTBE YeNoBEeYeCKOro Bosioca yanuHATLCS
Mpy yBENNYEHMN OTHOCUTESBHOW BNAXXHOCTU BO3yXa.

[Mpn aTOM cTpenka Ha LWKane ykasblBaeT OTHOCUTESbHYHO BAAXXHOCTb BO34yXa B NPOLEHTax.

6. YCTPONCTBO M NpUHUMN OENCTBUSA NCUXPOMETPa.

lMcuxpomeTp cocTomT 13 AByx TepmomeTpoB. OanH TEPMOMETP NMoKa3biBaeT Temnepartypy
BO34yxa, a Apyron oOMoTaH TKaHbto, KOHEL, KOTOPOW onyLleH B Boay. [pn ncnapeHmn Bogbl ¢
TKaHM TEPMOMETpP OXrnaxgaeTcs.

Mpun 6onblien nnu MeHbLlen BNaXXHOCTU UcnapeHme npomcxoaut boictpee?

3HauMT pa3HOCTb NoKasaHuin TepMomeTpa TeM Bornblle, YeM MEHbLUE OTHOCUTENbHAS
BNaXHOCTb. 0 pasHOCTM NoKa3aHWin CyXOro 1 BAaXHOro TEPMOMETPOB C NMOMOLLbHO
cneumnanbHbIX TabnuL MOXHO onpeaenTb OTHOCUTESbHYHO BAAXXHOCTb BO34yXa.

YkasaHuA K pabore.
1.C nomoLLbio 4EMOHCTPAUMOHHOIO TepMOMETPa U3MepbTe TemnepaTypy nosgyxa B knacce - Kyx

TepMmomeTp nabopaTopHbIN.

2. O6epHuTE pesepByap TepMOMETPA NabopaTopHOro Mapren Tak, YTobbl KOHYMK TKaHW
cBOOOAHO CBMCAnN BHU3, U 3aKpeNUTe ero HUTKOMW.

3. [lepka TepMoOMETp 3a ero BEPXHUM KpaKn, ornycTuTe CBUCAtOLLY0 YacTb TKaHW B Boay. Boaa
AOIMKHA CMOYMTb TKaHb. [pn 3TOM pe3epByap TepMoMeTpa OOIMKEH OCTaBaTbCA BhiLLE YPOBHS
BOAbl B CTakaHe.

4. Habntogas 3a nokasaHMsiMM TeEpMOMETPa, 3anunTe caMoe HU3Koe NokasaHne TepMoMEeTpa,
3TO 3HAUUT typan-

5. Pe3ynbTaThbl U3MepeHNn 3aHecuTe B Tabnuuy.

t cyxoro, 0C | t BnaxHoro ,0C t cyxoro — t BnaxHoro ,0C | OTHocuTenbHasi BMaXXHOCTb
®,%

6. C noMOLLIbIO NCUXPOMETPUYECKOM Tabnuubl onpeaenuTe OTHOCUTENbHYIO BNaXXHOCTb BO34yxa
B Knacce
7. BbiBOA.

KoHmporibHble 8orpocs!

1. YTo Takoe ucnapeHme? KongeHcaumna?

HokymeHnm ynpasnsemcsi npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 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 HacblWeHHbIM? HeHacbIWweHHbIM?
5. Yto o3HayaeT AnHaMM4YeCKoe paBHOBECUE XNOKOCTM 1 napa?

6. Toyka pochl
Tema 3.1 dnekTpu4yeckoe none

JTa6opaTopHas pa6oTta Ne3

Tema: OnpeneneHune 3NEKTPUYECKON EMKOCTU KOHAEHCAaTOpPOB
Llenb paboTbi:

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

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

Mpnbopbl 1 maTtepunansi.

OneKTpoMeTp 13 Habopa No ANeKTpocTaTUKe.

Anckn ¢ QManeKkTpnyeckum nokpbITUEM.

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

CoeanHnTenbHble NPOBOAA.

JInHenka n3 opraHM4ecKoro ctekna (nnekcurnaca).
LlenkoBasa TKaHb.

NoOGORLON =~

KpaTkast aHHOTaums.

B3anmHol anekpoeMKOCTbIo ABYX NPOBOAHUKOB Ha3blBaeTCs onsmyeckasi BernmymHa, YNCnNeHHo
paBHas 3apsay g, KOTopbIi He0BX0AUMO NEePeHEecTN ¢ OAHOro NPOBOAHUKA Ha APYron 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 nrnactMHaMmm
(obknagkamn) koHAEHcaTopa,

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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U= (#1- #2) - pa3HOCTb NOTEHLUMANOB (HanpsKeHne Mexay nnactmHamm).

MNpeobpasyem cdopmyny K Bugy

lMnockui koHAEHcaTOp NpeacTaBnsieT cobon ABe napannenbHble NoCKMe NnacTuHbl (06kNaakm),
3apsKeHHblE OANHAKOBBLIMU NO abCOMOTHOMY 3HAYEHWUIO, HO PAa3HOMMEHHbBIMU 3apsiAaMu.
lMnactuHbl (00KNagkn) KOHAEHCATOpPa MMEIDT NnoLwaab S, HaxoaaTcst Ha paccToaHun d gpyr oT
apyra. Mexay obknagkammn KoHAeHcaTopa pacnosfioXkeH ANANeKTPUK (Bo3ayx, opraHnyeckoe
CTEKINO, 30OHNT) C OTHOCUTENbBHOW AMUINEKTPUYECKON MPOHNLLAEMOCTLIO £ .

Mopsaok BbINOSIHEHNSA paboThl.

1.MoarotoBUTb SKCNMepnMeHTaribHy0 YCTaHOBKY K rnpoBegeHunto nccnenoBaTesibCKomn
OeATesIbHOCTU:

1) nocTaBuTb ANEKTPOMETP B LieHTpe nabopaTopHOro cTona,

2) NepBbI JUCK YKPENnUTb Ha LieHTpasribHOM CTEPXXHE 3N1EKTPOMETPa,

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 YEpPEe3 OCb CTEPXKHS reKTpoMeTpa.

2.

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

2) B3aTb B pyKy NMMHENKY, OCYLLECTBUTb INEKTPU3ALMIO NYTEM TPEHUS LLENKOBOW TKaHN 06
OPrcTeKso.

3) 3apaauTb HUXKHIOK MNACTUHKY KOHAEHcAaTopa, NMPUKOCHYBLUUCH K CTEPXKHIO 3reKkTpockona
Ha3NeKTPU3oBaHHOW NMHENKON. BepxHsisi nnacTuHka npuobpeTeT 3NeKTpUYeCcKnin 3apsag, paBHbIn
Nno BENMYMHE, HO MPOTMBOMOSOXHbIN NO 3HaKy. KoHaeHcaTop 3apskeH. YCTaHOBKa rotosa ans
npoBeaeHunst OMnbITOB.

OnbIiT Ne 1.

1) YmeHbwaem paccmosiHue d mexay nnacTuHamy KoHaeHcaTopa, MeasieHHo Npubnmxas
BEPXHUIN ONCK K HMKHEMY OUCKY.

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

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

4) Ucnonb3ya cdopmyny U , 3anucbiBaeM BbIBOA O TOM, YTO NPOUCXOaUT
C a51eKMpoeMKocmbio KOHOeHcamopa C (ysenu4dueaemcs unu yMeHbwaemcs).

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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OnbIT Ne 2.

1) YBenuuumBaem paccrtoaHne d mexay nnactmHamu KoHAeHcaTopa, MegneHHoO nogHumas
BEPXHUN OUCK.

2) Habniogaem 3a nokasaHWsiMK CTPENKN ANEKTPOMETPA, Kak UBMEHSAETCS HarpsiKeHue
U (ysenuuusaemcs unu ymeHbuwaemcs).

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

4) Nicnonb3ysa opmyny 7 , 3anncbiBaeM BbIBOJ, O TOM, YTO NPOMUCXOaUT
¢ anekmpoemkocmbto C KoHOeHcamopa (yseruyusaemcs unu yMeHbLaemcs).

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

Tabnuua Ne 1.

d U Bbig8o0d: kakasi cywjecmsyem
paccmosiHue HarpsixeHue g 3asucuMocmb Mexoy
Mexoy ¢ = 7 anekmpoemkocmsto C u
nnacmuHamu paccmosiHuem d
3/1eKMPOEMKOCMb
yMeHbLUaeTCs
yBenuymMBaeTcs
OnbIT Ne 3.

1) YctaHaBnuBaem pacctosiHme d mexagy nnactuHamu KoHgeHcaTtopa d = 5 MUnnIMMmeTpos.

2) 3ame4vaeM nonoxeHne CTPENKN anekTpomMeTpa.

3) OCTOPOXXHO BBOAMM CTEKMAHHYIO NAACTUHKY (OuasiekmpuK) Mmexay obknagkamu KoHgeHcaTopa.
4) OTMeYaeM HOBOE MOSOXEHNE CTPENKN areKkTpomeTpa.

5) 3anucebiBaem B Tabnuuy Ne 2, kak nsmeHunocb HanpsixeHue U (ysenudueaemcs unu
yMeHbwaemcs).

g
c=L
6) Ncnonbays dhopmyny U sanucbiBaem BbIBOS O TOM, YTO MPOVCXOAMUT
¢ anekmpoemkocmbto C KOHOeHcamopa (ysesiudueaemcs unu yMeHbwaemcs).

7) BblHMMaeM 13 koHAeHcaTopa CTEKNSIHHYIO NacTUHKY, BO3BpaLLaeM Ha NpeXxxHee MecTO.
OnbIT Ne 4.

1) PacctosiHne mexay obknagkamm koHaeHcaTtopa octaeTtcsa 6e3 nameHeHus. (PacctosHne mexay
nnacTMHamu KoHgeHcatopa d = 5 MUIIMmMeTpoB).
2) 3ameyvaeM rnonoxeHne CTpesiku anekTpoMmeTpa.

LHokymeHnm ynpasrnsemcs npoegpammHbiMu cpedcmaamu 1C: Komnnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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3) OcTopOXXHO BBOAMM 3O60OHUTOBYIO NNACTUHKY (OUaIeKMpPUK) Mexay obknagkamu KoHAeHcaTopa.
4) OTmMevaeM HOBOE MOSOXEHMNE CTPESIKM AfieKTpoMeTpa.

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

c=2
6) Vicnonbaya opmyny ¥ sanucbiBaem BbIBOJ, O TOM, YTO NPOMUCXOaUT
¢ anekmpoemkocmbto C KoHOeHcamopa (ysenu4yusaemcs unu yMeHbLWaemcs).

7) AHanuaupys pe3ynbTaTbl ONbITOB U HAOMOAEHWI, 3anUCbiBaeM BbIBOA O TOM, Kakast
3aBUCHMOCTb CYLLECTBYET MeXAy 3/1eKmMPoeMKOcmbio 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

rpoHuUyaemMocmsro Cpeabl e

YMEHbLUaeTCA

yBenn4ymBaeTcs
OnbIT Ne 5.

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

2) 3ameyvaeM rnonoxeHne CTpesiku anekTpoMmeTpa.

3) Habnogas 3a nokasaHUAMM CTPESKM 3NEKTPOMETPaA, CABUraeM BEPXHIOK 00Kknagky
KOHAEHcaTopa, yMeHbLUas nnoLiagb B3aMMHOro nepekpbiTUs NnacTuH.

4) 3ameyaeM HOBOE MONOXEHNEe CTPESKN AfeKTpoMeTpa.

5) 3anuceiBaem B Tabnuuy Ne 3, kak nsameHsietca HanpsxxeHue U (ysenudueaemcs unu
yMeHbuwaemcs)

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

7) AHanuaunpys pesynbTaThl ONbITOB U HAGNOAEHWIA, 3aNUCbiBaeM BbIBOA O TOM, Kakas
3aBUCMMOCTb CYLLECTBYET MEXAY 3/1EKMPOEMKOCMbI0 KOHOeHcamopa C u genu4uHou nnowadu
S (obpaTHas nponopuMoHanbHasa 3aBUCMMOCTb UK NpsiMasi NPONopLUMoHanbHas 3aBUCUMOCTD).

OnbIT Ne 6.

LlokymeHm yrnipasnsemcsi rnpoepaMmmHbIiMu cpedcmeamu 1C: Konneox
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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1) PacctosiHne mexay obknagkamm koHaeHcaTtopa octaeTtcsa 6e3 nameHeHus. (PacctosHne mexay
nnactTuHamu KkoHgeHcatopa d = 5 MUNIMMeTPoB).

2) 3ame4vaeM rnonoxXeHWe CTpesiku anekTpoMmeTpa.

3) Habnogas 3a nokasaHUAMM CTPESIKM ANEKTPOMETPa, CABUraeM BEPXHIOK 00Knaaky
KOHAEeHcaTopa, yBenuymMBas nnoLlaib B3anMHOro NepeKpbITUSA NNacTUH.

4) 3amevyaeM HOBOE MOSOXEHME CTPESKM AfIeKTpoMeTpa.

5) 3anucbiBaem B Tabnuuy Ne 3, kak nameHsaeTcsa HanpsixxeHue 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 U o4 Bbi600: Kakasi cyuecmeayem
83aUMHO20 HarnpsixeHue 7 3a8ucuMocme Mexoy
rnepeKpbImus anekmpoemkocme | 21€kmpoemkocmbto C u nnowadbo
rnnacmuH nnacmuH S
yMeHbLUaeTcs
yBenuuMBaeTcs
BbiBof.
Jlumepamypa:

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

Paspen 3. Tema 3.3 dneKkTpnyeckum TOK B pa3niMyHbIX cpeaax

NNabopaTopHasn paborta Ne 4
OnpegeneHue TepMuyeckoro koacpdpunumeHTa ConpoTUBNEHNS Megu

Llenb: onpegenutb cpeaHee 3HavyeHne TeMnepaTypHOro kKoadduumeHTa conpoTUBNEHMS MEAMW.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs 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 aHHOTauus.

XapaKkTepucTUKOM NPOBOAALLNX CBOMCTB MaTepmarna NpoBOAHUKA ABSETCS yaenbHoe
COMpPOTUBNEHMNE, T.€. CONPOTUBIIEHME NMPOBOAHMNKA, MMEIOLLIErO NOMNepeYHoe ceyeHne, paBHoe
evHuLe nrowaau, 1 AnvHy, paBHyo eauHuue onvHbl. Ecnn npoBogHUK € yaenbHbIM
COMPOTUBNEHNEM P UMEET MO BCeW AnNuHe | oguHakoBoe cevyeHne S, TO ero conpoTUBNeHne
MOXeT ObITb MOACYUTAHO NOo hopmyne

YnenbHoe conpoTUBMEHNEe NPOBOAHMKA 3aBUCUT B 0BLLEM Crlydae 0T MHOMMX DaKTOPOB:
TemnepaTtypbl, MEXaHUYECKNX AedOopMaLmii, HAaNPsSXKEHHOCTU MarHUTHOrO MOnsl, B KOTOpoe
MOMELLIEH NMPOBOAHUK, U T.N. DTN 3aBUCMMOCTU LLUMPOKO MCNONb3YeTCsl B USMEPUTENbHON TEXHUKE
N aBTOMaTUKE.

B aTom cnyyae cpopmyna Ans onpeaeneHns ConpoTUBNEHNss UMEET BUA!

3HayeHns a He ABMSIOTCS NMOCTOSIHHBIMU U U3MEHSIIOTCS C USMEHEHMEM TeMnepaTypbl,
O[HaKO B HEKOTOPbIX TEMMEPATYPHbIX MHTEpPBanax 3ToT KO3MUUNEHT MOXKHO XapakTepu3oBaTb
cpeaHVMM 3Ha4YeHeM TeMnepaTypHoro koadduumneHTa.

MpumeHsiembin B paboTe npubop (puc. 1) ans 3 5
onpeaeneHns TemnepaTypHoOro koadduumeHTa

Megu cocTouT m3 Katywku 1. Katywka npeacrasnser uIﬁ_ /_l Il
cobon KapTOHHbIN KapKac 2, Ha KOTOPbIA HaMOTaH 4
Me[HbIM NPOBO/ C NakoBon nsonaumen. KoHubl Q
NpoBoOAa BbIBEAEHbI K 3aKMMaM 3, YCTaHOBEHHbIM

Ha nracTtmaccoBou konoake 4. B aTon konoake N
3akpenneHa cTekrnsHHas npobupka, B KOTOPYHO \LZ

BCTaBeH Kapkac kaTyLku. CBepxy B konogke
nMmeeTcs oTBEpCTUE 5 Ans TepmMoMeTpa,
n3mMepsitoLLero Temnepatypy katywku. MNpnbop =
nomeLlatoT B cocy ¢ Bogon. B cocyne nmeetcst —\__
anekTpuyeckasi cnuparb C BblIBEAEHHbIM HaBepx
knemmMamu. MoacoeanHnB aNeKTpUYeckyto cnvparbs K

MCTOYHMKY TOKa, HarpeBatoT BoZy B COCYAE, o/
NepUOANYECKN CYMTLIBASI NOKa3aHWs TepMoMeTpa U1
N3mMepsisi OMMETPOM COMPOTMBIEHME KaTyLLKW. Puc. 1

CopeprkaHue 1 nopsaok BbiNomHeHUs paboTbi:

1. 3anente B cocya Boay Ha 2/3 BbICOTbI cocyaa. BHumaHue: 3anueas Bogy B cocyn,
npUMMUTE MepPbI K TOMY, YTOBbI BOga He nonana BHyTPb Npobupku.
2. BcrtaBbTe B NpoGUpKy TEPMOMETP.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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3. BbbkgaB HEKOTOpPOE BpeMsi, NOKa BbIPOBHAKOTCA TemnepaTypa BoAbl U KaTyLLKn npubopa,
3anuwmnTe nokasaHus TepmomeTpa to.

4. N3mepbTe MynNbTUMETPOM CONPOTUBIEHME KaTyLWKK Rio, 1 3anuwmnTte pesynbTaTbl B
Tabnuuy.

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

6. Cnegute 3a noBblleHNeM 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 ), Bblancnvte ang

KaXkoro onblTa 3Ha4YeHne TemnepaTypHOro KoaduumeHTa conpoTMBieHna meam no

dopmyrne

o N

9. PesynbTaTt n3amMepeHui 1 BbIYUCIIEHNI 3aHECTN B Tabnmuy.

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

BeiBoa no paborte.

KoHmporsibHbIe 80rpochl

1. UT0 HasbIBaeTCcs TeMnepaTypHbIM KOIMPULMEHTOM CONPOTUBNEHUA?

2. YpenbHaa npoBOAUMOCTb NMPoBOAHMKA. PUBNYECKUI CMbICH, €ANHULIBI U3MEPEHUS, OT Yero oHa
3aBUCUT?

3. KakoBa 3aBMCUMOCTb yAENbHOro CONPOTMBIIEHNSI MPOBOAHUKA OT TemMnepaTtypbl? Yem
XapakTepuayeTcsa aTa 3aBMCUMOCTb?

4. TemnepaTypHbI KOS PUUNEHT conpoTUBNEeHUs. Yto OH xapaktepusyeT, OT Yero OH 3aBUCKT.
B kakux eanHuuax namepsietca?

5. 3aBucKT N conpoTMBREHNE NPOBOAHMKA OT TeMnepaTypbl? Ecnv 3aBucuT, To KakoBa 3Ta
3aBUCMMOCTb? OBBACHUTL PU3NYECKUIA CMbICIT 3TOrO ABMEHUS.

6. Kak nameHuTcsa conpoTMBEHNE NPOBOAHUKA C MOBLILUEHNEM TEMNEpPaTypbl 1 Novemy?

7. CpaBHUTb 3aBMCUMOCTb M3MEHEHUST COMPOTUBIIEHNSA METaNMNYeCcKnx NpoBOAHMKOB 1
3NEeKTPONNTOB OT TemnepaTtypbl. OObACHUTL OU3NKY ABNEHUN, NOPOXOAKOLWMX 3TY 3aBUCMMOCTb.
8. lameHnTCca nu TemnepaTtypHbIn KO3 MULMEHT CONPOTUBIEHUS, ECIN ONpeaendTb ero rno
yOernbHOMY COMNMPOTUBIIEHUIO, @ HE MO N3MEPSIEMOMY COMPOTUBIEHNIO?

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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9. 3aBucuT N TemnepaTypHbIN KO3 EPUUNEHT CONPOTUBIEHNSA OT Matepmarna ConpoTUBNEHUS.
10. B 4em dmsmyeckmit cmbicsi cConpoTuBneHus nposogHuka? OT Yero OHO 3aBUCUT?

11. Hanuwwute 1 06bACHUTE MaTeMaTMYeCKy0 3aBUCMMOCTb COMPOTUBIIEHUSA OT MaTepuana u
pa3MepoB CONPOTUBIIEHWS.

Mcnonb3yemas nutepartypa:

Jlumepamypa

1 XKpgaHos J1.C., XXgaHos I".J1. duauka. Y4ebHUK onsa cpeaHnx cneumnarnbHbiX y4ebHbIX 3aBefeHUN.

2 CBopHuK 3agay no umsnke. YuyebHoe nocobue ans cpegHux cneumanbHbiX y4eOHbIX
3aBegeHuin./ MNopg pea. P.A. MagkoBon.

3 JoHpykosa P.A. PykoBoacTBO No NpoBeAEHIO
nabopaTtopHbIX paboT no gusmke. — M.: Bbicias
LKona,

Pasgen 3. Tema 3.2.3aKOHbI MOCTOAHHOIO TOKA.
INa6opaTtopHas pa6oTta Ne 5

OnpepeneHuve 1C u BHYTPEeHHEro cConpoTuBreHuns
MCTOYHMKA TOKa.

Lenb: oBnageHne npuemom onpeaenenmna 3C u
BHYTPEHHEro CoOnpoTMB/IEHNA
MCTOYHMKA TOKA C MOMOLLbIO BOJIBTMETPA M amnepmeTpa.

McxogHble gaHHble U MaTtepumarlbl: UICTOYHUK TOKa, aMnepmMeTp, BOJIbTMETP, PEe3NUCTOP, KIoY,
coeaunHnTernbHbIE NPOBOAA.

Kpatkaa aHHOTaums.

PaboTa BbINOMHAETCA C NOMOLLIbLO

3KCMNepUMeHTanbHOM YCTAaHOBKKU, CXema

KOoTopon n3obpaxeHa Ha pucyHke 1.

OC namepsoT ¢ NOMOLLLIO BONbTMETpa npu
pa3oMKHYTOM Krto4ve. B aTom cnyyae

conpoTusneHne BHewHen uennm R — « (unn R » r), n Torga

U=e. (1)

CnepnyeT 3aMeTUTb, YTO paBeHCTBO (1) BbINOMHAETCA TEM CTPOXE, YeM OorblLUe BHYTPEHHEE
COMpPOTUBNEHNE BOSNbTMETPA.

BHyTpeHHee conpoTMBeHNe NCTOYHMKA TOKa onpeaenstoT nocne Toro, kak 4C byaet
n3mMepeHa. 3ambIKatoT KoY 1 n3MepsatoT HanpskeHne U Ha pesncTope 1 cuny Toka | B uenn.
CornacHo 3akoHy OMa anst NofiHOW Lenu, cogep Kallen pe3anucTop, MOXHO YTBEPXKAaTb, YTO

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs 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 CONpPOTUBMNEHUS UCTOYHUKA TOKa NPUEMOM, UCMONb3yeMbIM B JaHHOM
paboTte. C NOMOLLbIO Kaknx N3MepuUTernbHbIX NpudopoB 6yayT npoBeaeHbl U3MEPEHUNA?
OnpepgenvTte n 3anuwmnTe rpaHuLbl abComMTHBIX NOrpeLIHOCTEN 3TUX NPUBoPOB.

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 I, A AlLA r, Om Ar,Om

7. Cobepute aKkcnepumeHTanbHyt YCTaHOBKY No cxeMe, n3obpaxxeHHom Ha pucyHke 10.

8. MNoakni4nTe NCTOYHUK TOKa K 3MEKTPOCeTU 1 NpU pa3oOMKHYTOM Kntode 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. 3anunwwuTe nonyyeHHble 3HadYeHnss 30C 1 BHyTPEHHErO CONPOTMBIIEHUS C Y4ETOM rpaHuL, nx
abCosOTHBIX NOrPeLIHOCTEMN:

Eper —EXTAE  Tyer =T £ Ar
BeiBOg no pabore.

KoHmporibHble 80rpocsi

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

2. Kak nameHnTbCA NokasaHne BONbTMETPa Npu 3aMKHYTOM KItode, ecrnn BHyTpeHHee
COMpPOTUBNEHNE UCTOYHMKA YBESNTUYUTCA?

HokymeHnm ynpasnsemcsi npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs 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. basosbi 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
obpaluenuns: 21.10.2024). — Pexxum gocTtyna: 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,,
crnpaBensjinBbl paBeHCTBaA:

Ry 2= Ri+Ry; U= U tU, m

Ui _ R

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

NcxopHble gaHHble M maTepuarnbsl: UICTOYHUK 3NEKTPONUTaHNUS, pe3ncTop R;, pe3nctop R,,
amnepMeTp, BONbTMETP, KoY, coeanHUTENbHbIE MPOBOAA.
CxeMa yCTaHOBKM A11s1 BbINONHEHUS paboTbl NokasaHa Ha puc 1.

CopepxaHue 1 NopsaoK BbINOSTHEHUST paboTbl:
NMNocnepoBaTensHOe coeanHeHne
1. O3HakoMuTbCA € Npubdopamu 1 obopyaoBaHNeEM, 3anucaTb UX TEXHUYECKNE OaHHbIE.
2. Cobpatb anekTpuyeckyto uenb (puc 1).
3. Mameputb 0buee HanpskeHne U, n HanpskeHne Ha yvacTtkax Uy, U,.
4. N3meputb cuny Toka |.
5. Pe3ynbTaT MU3MEPEHUN U BbIYNCIEHNIA 3aHECTM B Tabnuuy.

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

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

HokymeHnm ynpasnsemcsi npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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conpotuBneHue R.
MpoBepuTs:

)ﬂ:ﬁ
U, Ry

b) U1,2 = Ul + Uz

C)I=Il= 12

Puc (1)

7. \amMeHUTb CXxeMy YCTaHOBKM Tak, YTOObl OHa NO3BOMsNa U3MEPUTb HaMpsKeHWe Ha BTOPOM U
nepBoM conpoTtueneHnn. Cxemy 3apucosaTtb B TeTpadb

Puc (2) Puc (3)

8. NamepuTtb obLlee HanpskeHne Ha AByx conpoTtueneHunax Uy, U,.

9. NpoBepuTb BbINONHAETCA NN paBeHcTBO Uy ,= U+ U,

10. Bblumcnute conpotmenenus Ry, R, 1 npoBepuTb CnpaBeasiMBOCTb paBeHCTBa
Ry, =R; +R,

U R
11.Bbl4ncnnTb OTHOLLEHUSA U—l = R—1
2 2

MapannenbHoe coeanHeHne

1. O3HakoMuTbCA ¢ Npubopamn n
obopyaoBaHuemMm, 3anucaTtb Ux
TeXHNYEeCKMe JaHHble.

2. CobpaTtb aneKkTpuyeckyto uenb (puc 1).

3. N3mepuTb obLiee HanpsikeHne U,

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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a Takke cuny Toka .
4. Pe3ynbTaTt MU3MEPEHUI 1 BbIMUCIIEHNIA 3aHECTM B Tabnumuy.

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

5. HapucoBaTtb B TeTpaam CXemy aneKTpuyYecKon Lenu.
MpoBepuThb:

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

b) U,,=U;=U,
c) I=1+1,

Puc (1)

6. IameHnTb CxXemMy yCTaHOBKU Tak, 4yTOObLI OHa No3Bonsna N3MEPUTb CUJTY TOKa Ha BTOPOM U
nepBoM CONPOTUBIIEHUN. CXGMy 3apucoBaTb B TeTpaab.

Puc (2) Puc (3)
7. Mo paHHbIM NPOBEAEHHbBIX U3MEPEHUI BbIYUCIUTL BEMNYMHBLI CONPOTUBIEHUN
R, R, R, a Takke BennymHbl 1/R; un
1/R, 8. Bbiuncnutb cymmy 1/R; n

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 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 npeumMyLlecTBa napannenbHoro coeamHeHnsa notpebutenen?
5. Kakon npnbop coeauHeH napansensHo ¢ notTpedbutenamm?

Jlumepamypa:

Msakuwes, . A. Pnsnka. 10-1 knacc. basosbit 1 yrinyOneHHbIN YPOBHU : y4eOHUK / . A.
Msaknwes, b. 6. byxoBues, H. H. Cotckun ; noa pea. H. A. MNMapdeHTbeBon. — 11-e 13a., crep.
— Mockaa : lNpoceelenune, 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 MOLWHOCTU, NOTPEONSAEMOM FTAaMIMOW OT HaNpPsXKeHUSA Ha ee 3aXXUMmax.
Llenb paboTbl: Ha onbiTe nccrnegoBaTtb 3aBUCMMOCTb MOLLIHOCTK, NOTpebrsiemon namnomn
HaKanuBaHus, OT HaMpPsHKeHUs Ha ee 3aXKMMax.
O6opynoBaHue: anekTpuyeckas famna, UCTOMHUK NUTaHUS, peocTaT, aMnepmeTp, BONbTMETP,
OMMETP, KoY, NpoBoAda, MunnMmeTpoBas bymara.
TeopeTuyeckne ceeaeHus.
[Mpn 3amMbIKaHUKN SNEKTPUYECKON LIENU Ha ee y4acTke C ConpoTuereHnem R,
Tokoml, HanpsikeHnem Ha koHuax U nponsBogutcsa paboTta A:
A= Ut = IRt = U%4/R
BenuunHa, paBHasa OTHOLWEHUIO paboTbl TOKa KO BPEMEHM, 3a KOTOPOE OHa COoBepLUaeTcs,
Ha3biBaeTCs MOLWHOCTbIO P: P=A/t.
CnepoBaTenbHO,
P=IU=IPR=U%R (1)

HokymeHnm ynpasnsemcsi npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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AHanus BblpaxeHus (1) ybexgaeTr Hac B ToM, 4To P — yHKUMA OBYX MNepeMEHHbIX.
3aBucmmocTb P oT U MOXHO nccnegoBatb aKCNEPUMEHTanbHO.
Mopsaok BbINONHEHUST paboThl.
1. OnpeaennTb LeHy AeNneHus Wwkanbl n3amepuTernbHbIX Npnbopos.
2. OMMETPOM U3MEPUTb COMPOTUBIIEHWNE HUTU NaMmbl NPM KOMHATHOW TeMnepaType.
3.CocTaBUTb aMEKTPUYECKYID LeMb MO CXxeme, U306paXeHHON Ha puCcyHke, cobrniogas

NnonApPHOCTbL NpMBOPOB.

4.Tocne nNpoBepku Lienu npenogasaTtenem KoY 3aMmkHyTb. C NOMOLLIbIO peocTaTta YCTaHOBUTb
HanMeHbLUee 3HayYeHne HanpsbkeHnsa. CHATb NokasaHus M3MepuTenbHbIX Npnbopos.
5.lMocTeneHHo nepemellasa Nnon3yHoK peocrtaTta, cHATb 8—10 pa3 nokasaHus amnepmeTpa u
BOSNIbTMETpA.

6.[1nsa KaXkgoro 3HavYeHust HanpsbkeHnsa onpegennts  MowHocTb P=Ul, noTpebnaemyto namnon,
conpoTtmBneHme HuTK Hakana Rr=U/I|

7. Pe3ynbTaThl MIBMEPEHUIN U BbIYUCIIEHUI 3anncaTth B Tabnuuy.

Homep | HanpsikeHue Ha Cuna Toka B MowHoCTb, ConpoTusneHue
onbiTa | 3axumax namnbl namne notpebnsaemas HUTW Hakana
U,B [, A namnon 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 opavHaT oTknagpiBatb MOLWHOCTL B BaTTax, Ha ocu abcumnce —
HanpskeHune.

9. CpenaTtb BbIBOA,.
KoHmporibHble 80rpocsl.

1. KakoB hn3anyeckum CMbICI HaNpsKeHUs1 Ha y4acTKe dneKkTpuyeckon uenm?
2. Kakue crnocobbl onpegeneHns MOLWHOCTM TOKa BaM N3BECTHbI?

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs 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?

Pa3pgen 3.Tema 3.4. MarHnTHOe none.

INNa6opaTtopHas 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.

KpaTKaﬂ aHHOTauunsA

Cambli BaXkHbIN (haKT, KOTOPbI y4anocb OOHapPY>XUTb - 9TO TECHAs CBA3b MeXAY 3NEeKTPUYEeCKUM
N MarHUTHbIM nonem. MNepBbin War B OTKPbITUM HOBbLIX CBONCTB 3N1EKTPOMAarHUTHbIX
B3anmogencteumn caenan M. ®apagen B 1831r. ABneHne anekTpoOMarHUTHOM MHAYKLMU
3aKn4aeTcs B TOM, YTO B 3aMKHYTOM MPOBOASILLEM KOHTYPE BO3HMKAET TOK NMPU U3BMEHEHUM
yucna NIMHUMA MarHUTHOM MHAOYKLUMU, MPOHN3bIBAOLLMX NOBEPXHOCTb, OFPAHUYEHHYO 3TUM
KOHTYpOM.

CopepxaHue 1 NopsiAoK BbINOSTHEHNSA paboTbl

1. NpuctaBuTb CEpAEYHMK K OOHOMY M3 MOSIOCOB NOSIOCOBOr0 MarHmMTa U BOBUHYTb BHYTPb
KaTyLlKkun, Habrnogass oAHOBPEMEHHO 3a CTPEerikon MunnuamnepmeTpa (MoxHo 6e3 cepaeyHuka).
2. MNosTOpUTbL HabNoaeHWe, BbIABMras MarHUT U3 KaTyLLKW, a TaKKe MEHSIS NOMca MarHuTa.

3. 3admkcmpoBaTh CXemMy onbiTa U NPOBEPUTL BbINOMHEHNE NpaBusia JleHua B KakgoMm criyvae.
4. Pacnonoxutb BTOPYH KaTyLUKy psiAOM C NepBOW Tak 4Tobbl OHM coBnaganw.

5. BctaBuTb B 06€ KaTyLIKM Xenes3Hble CepAeYHUKUN, U NMPUCOEMHUTL BTOPYIO KaTyLUKY Yepes
BbIKIOYaTENb K UCTOYHUKY NMUTaHUS.

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

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

HokymeHnm ynpasnsemcsi npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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BeiBoabl no paboTe.

KoHmporsibHble 80rpocsl:

1. KTO OTKpbIN siBNEHNE 3NeKTPOMarHMTHON NHOYKUMN?

2. CchopmynupoBaTb 3aKOH 3NIEKTPOMArHUTHON MHAYKUUMK.

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

Paspen 4. Tema 4.1. dneKTpoMarHMTHbIe KOonebaHus.

NabopaTopHasa paboTta Ne 9
U3yuyeHune paboTbl TpaHcthopmaTopa.

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.

CopepxaHue 1 NopsiAoK BbINOMHEHNSA paboTbl

1. O3HakoMuTbCA ¢ Npubopamu 1 o6opyaoBaHMEM, YCTPOMCTBOM TpaHcopmaTopa.
2. CobpaTb anekTpuyeckyto uenb no cxeme 1.

3. MamepuTb |,U, B nepBUYHOM 1 BTOPUYHOM OOMOTKaX.

4. Pe3ynbTaTbl UIBMEPEHUN U BbIYUCIIEHNA 3aHECTN B Tabnuuy.

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

Uy I Py U, I P,

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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5. Mo nony4YeHHbIM JaHHbIM paccynTaTb
- KoahpuumeHT TpaHcdopmauum K TpaHchopmaTtopa. Cxema TpaHcopmaTopa:
K=L,/1;
I-cnna ToKa;

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

-noTpebnsiemMmyo MOLWHOCTb P;
NosiIe3Hy MOLLHOCTb P,, 1 KOAPULMEHT NONE3HOro 4ENCTBUSA:

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

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

HanpskeHue, B NEPBUYHON U BTOPUYHON 0OMOTKaX M BbIYMCINTE KOIPMDULMEHT NONEIHOIO
AEencTBuS.

7. Mo Nony4YeHHbIM JaHHbIM MOCTPOUTb

rpacuk 3asucnumoctu KIL tpaHcdopmaTopa

OT NONE3HO-PacxoayeMon MOLLHOCTH.

8. Mo ropmM3oHTanbHOM OCK OTAOXNTE

MoLLHOCTb B macwTtabe 1cm=0.1 BT, a no Beptukanu KN4 B macwrtade 1cm-10%

BbiBOObI NO paboTe.

KoHmporibHble 80rpocsi:

1. Moyemy cepaeyHukn TpaHcopmaTopoB cOBUPAIOT U3 NNACTUH ANEKTPOTEXHNUYECKON CTann?
2. Noyemy HanpsxeHe U3MepSIT, NpU onpeaeneHun KoadguuneHTa TpaHchopmMauumn npu
3aMKHYTOW BTOPUYHOW Lienu.

3. Nouemy K1 npumensiemoro B paboTe TpaHcopmaTopa 3HaYMTENBHO HUXE, YEM Y
NPOMbILLIIEHHbIX, 6OMBLION MOLLHOCTU?

4. Y10 Takoe

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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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. 10-1 knacc. basosbI 1 yrinyBGneHHbIN 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 (nata obpaLieHuns:
21.10.2024). — Pexxum pocTtyna: no noanucke. (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.

NcxoaHble gaHHble u maTepuansl: CTeknsiHHasi nnacTuHa ¢ AByMS napaniefibHbIMU rpaHsaMu,
OynaBku C NNAaCTUKOBOW rofioBKOM(3LWT), TPAHCNOPTUP, NOABEMHbIN CTOMNMK, Tabnvua
TPUrOHOMETPUYECKMX PYHKLMMN.

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 Yyria NageHnsa n cuHyca yrna npenomMneHuns - BeniMdnHa nocTodaHHasa ans
AaHHbIX ABYX cpef M HasbiBaeTcs KO3 UUNEHTOM NpenomMneHns (n), BTOpoun cpeabl
OTHOCUTESTbHO NEepPBON:

n = sina/sinp.

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,
4yTObbl NPAMas NpoxoAsLlasa Yepes HUX He Obina NnepneHanKynapHa oaHOW N3 napannenbHbIX
rpaHen NnacTuHbI.

HokymeHnm ynpasnsemcsi npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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4. TpeTbto OynaBky pacrnofioXnTb MO rpaHn ¢ APYrol CTOPOHbI CTEKNa M BKOSOT €€ TakK, YToObI
CMOTpS BAOSb BCex OynaBoK B CTEKO BUAETb UX PACMONIOXKEHHbIMU HA O4HON NPSAMON.

5. Ctekno n 6ynaBku, CHATb M MecTa HaKoNoB OTMETUTb Toukamu 1,2,3. Yepes Toukn 1,2 un 3
NPOBECTU MpsiMble 0 NepecevYeHns C KOHTypaMu cTekna. Yepes To4Ky 2 npoBecTn
nepneHaukynap K rpaHuue AB oByx cpefl BO3QyX-CTEKIO.

6. OTMeTUTb yron nageHus a u yron npesioMneHns 3 TpaHCNopPTUPOM, USMEPUTL 3TU YIIbl U MO
Tabnvue 3Ha4YeHUn CMHYCOB OnpeaennTb CUHYCbl 3TUX YTIIOB.

BapuaHT 2
lMokasaTenb NpenoMseHns cTekrna OTHOCUTENbHO BO3ayXa onpenensietTca no dpopmyne:

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

[ns onpeaeneHnst OTHOLLEHMS, CTOSILLErO B NpaBoOM YacTu oopMy-bl, MOCTYNaoT Creayrowmm
obpasom. lNepen Tem Kak HanpaBUTb Ha NNACTUHY CBETOBOW NY4OK, €€ pacnonaratT Ha NiucTe
MUNNIMMETPOBON Bymaru (unu nucte Gymarun B KNeTky) Tak, YTobbl ogHa U3 €€ napannenbHbIX
rpaHen coBnana c npeaBapuTesibHO, OTMEYEHHOWN NMMHUEN Ha Dymare. OTa NUHUS yKaxeT
rpaHuuly pasgena cpea: Bo3ayx - CTEKNO. TOHKO OYMHEHHBLIM KapaH4alloM NPOBOAST NIMHUIO,
BOOSb BTOPOM napansienibHom rpaHn. 3ta NMHUS naobpakaeT rpaHuuy pasgena cpep CTekno -
BO3AYX.

lMocne aToro, He cMeLlasi NNacTuUHbl, Ha €€ NepBY NapannesibHy rpaHb HanpPaBnalT Y3KUN
CBETOBOW My4OK NMNOA KakMM-nmbo yrrom K rpaHn. Baoonb nagatowiero Ha nnactuHy W, BbllEALWEro
N3 HEE CBETOBbIX MyYKOB KapaHAallOM CTaBsAT TOYKKU. 1,2,3 1

4. Mocne 3TOro NamnoYKky BbIKITOYAKOT, MANACTUHY CHAMAKT U C NOMOLLLIO IMHEWKN
npoYepYnBaloT BXOOALWMNMN, BIXOOALWNA U NepenoMAEHHbIN nyyun. Yepes Touky B rpaHuubl
pasgena cpef, Bo3ayx - CTEKNO, NPOBOAAT NEPNeHanKynsap K rpaHuue, OTMeYaroT yriv nageHus a
n npenomnexns B. [Janee ¢ NOMOLLbIO LMPKYNst MPOBOAAT OKPY>KHOCTb C LLEHTPOM B Touke B n
CTPOSAT NPAMOYrosibHble TpeyronbHkn ABE u

CBD

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

nokasartesnsi NpefioMfIeHNsa cTekna nmeeT Bug

n=AE/DC

OnuHy oTpeskoB AE n DC nsamepsoT no munnmveTtposon dymare.

BbiBoabl no paboTe.

KoHTpornbHbIe BONPOCHI:

1. YT0 HasbiBalOT npenomrneHnem ceeta. OTpaxeHnem ceeta?
2. OT yero 3aBucUT
rnokasaTerb NpenomMneHma?
3. Kak nameHsietcs
nokasaresib NpenomMneHns
npu nepexoe ceeta u3

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx



KMPK BIrAP® ®I'60Y BO «KI'MY»
MO-23 02 07-O0[.11.113

DU3NKA | C.28/38

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. basoBbi 1 yrnybneHHbIN YPOBHU : y4ebHuK / . A.
Msakuwes, b. b. byxoBues, H. H. Cotckun ; nog peg. H. A. NapdeHTbeBon. — 11-e uaa., ctep. —
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 CBOMCTBA cBeTa
Na6opartopHas pabora 11
OnpegeneHuve ANNHbI CBETOBOMW BOJHbI NPY NoMoLum AU pakUMOHHOMN peLLueTKH

Llenb paboTbl: n3yyeHue siBneHus gudpakumMm cBeTa M UCMONb30BaHUE 3TOro SBNEHWS Ans
onpeneneHust ArnvHbl CBETOBOW BOMHbI B Pa3fNYHbIX YacTSX BUAMMOTO CreKTpa.

Mpunbopbl 1 MaTepuansl: ANpakLuMoHHasa peLléTka; NIockas LWKana co Wenbko 1 namna
HakanMBaHus C MaTOBbIM 3KPAHOM, YKPENSIEHHbIE Ha OMTUYECKOM CKaMbe; MUINITMMETPOBast
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 3ameTHO BbipaXKeHa, ecriv pasmepbl NPENSTCTBUN UK
OTBEPCTUI NopsaaKa AfMHbI BOSHbI, @ TakkKe Ha BONbLUMX PAaCCTOSAHUAX OT HUX MO CPABHEHUIO C UX
pa3smepamu.

[Oundpakums ceeta HaxoAUT NpakTU4eckoe NpuMeHeHne B AMpakLMOHHbIX peLléTKax.
AndpakuMoHHOM PEeLLETKOM Ha3biBaKOT BCAKYIO NEPUOANYECKYIO CTPYKTYPY, BIIMSIOLLYIO Ha
pacnpocTpaHeHne BOSH TOW UNu MHOW npupogdbl. [NpocTtenwasa ontnudeckas agndpakunoHHas
pewéTka npeacraBnsaeT cobon psag OANMHAKOBLIX NaparnenbHbIX O4eHb Y3KUX LLenen,
pasgenéHHbIX 04MHAKOBbIMM HENPO3paYHbiMK NofiocaMn. Kpome Takmx npo3payvHbiX PeLLIETOK
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 NPoYepYeHbl NONOCHI (LUTPUXM). DTU LUTPUXN ABNAOTCS MNOYTU NOSTHOCTLIO
Henpo3payHbIMU MPOMEXYTKaMU MeXAYy HENOBPEXAEHHBIMU YACTAMU CTEKMSAHHOW NNACTUHKU —

HokymeHnm ynpasnsemcsi npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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wenaMm. Ymcno WTpuxoB, NPUXOASLLMXCA HA eANHULY OSTMHBI, YKa3biBaeTCA Ha peLuETKe.
Meprogom (MOCTOSAAHHOWN) peLlLETKM d HasblBaeTCs CyMMapHas LWMpUHa 0gHOro HeNpPo3payHoro
LWTpUXa nmoc WMpuHa 0gHOM Npo3payvyHOn Wenun, Kak nokasaHo Ha puc. 1, rge nogpasymeBaeTcs,
YTO LUTPUXM U NONOCHI PACNOSIOXEHbI NepneHaNKYNSpHO NNOCKOCTU PUCYHKA.

it

Puc. 1. lNMpoxoxaeHne ceeTa Yyepes ANdpakuNoHHYO peLleTKy

AP: J1 — cobupatowasa nuH3a, 3 — akpaH gnga HabnogeHna oudpakumMoHHON KapTuHbl, M — Touka
CBeAeHWsi napannenbHbIX Nyyen

Ecnu nagatowmnm 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 audpakumm am

Mpu k =0, T. €. B HanpaBreHun, CTPOro NepneHanKynsapHOM MIOCKOCTU PELLETKM,
YCUINMBAKOTCS BOSHbI BCEX ANUH. OTO TaK Ha3biBaeMbl CNEKTP HyreBoro nopsigka. [iga 3Haka,
+k 0 cOOTBETCTBYHOT ABYM CUCTEMAM AUGPAKUMOHHBLIX CNEKTPOB, PACMONOXEHHbIX CUMMETPUYHO
Mo OTHOLUEHUIO K CIEKTPY HYyNeBOro nopsaka, crneesa u cnpasa oT Hero. [1pu k = 1 cnekTp HocuT
Ha3BaHWe crekTpa nepBoro nopsaka, Nnpy k= 2 nosiy4aeTcsa CnekTp BTOPOro nopsaka v T. A.

Ha TéMHOM (pOHE MOXXHO BUOETb CUCTEMY OTAENbHbLIX APKUX IMHUIA O4HOrO LiBETa, 13
KOTOPbIX KaXkgas COOTBETCTBYET CBOEMY 3Ha4YeHUo A KapTuHa, BO3HUKaKOLWas Ha 3KpaHe B
crnyyae MOHOXpPOMaTUYECKOro CBETa, T. €. CBeTa, XapaKTepmnayemMoro ogHoun onpeaenéHHom
ONWHON BOJSHbI.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 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 KapTUHbI, Nony4aemMon ¢ NOMOLLbIO AUPpaKLMOHHON PELLETKN:

a) criy4an MOHOXpoMaTU4eckoro 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 nopsgka W Tak panee.

CnocoBHOCTb AndpPaKLMOHHOW PeLIETKN pasnaraTb CBET B CMEKTP UCMONb3YIOT Ha NPaKTUKK
AN NONyYeHus U NccrnegoBaHUs CNEKTPOB.

Llenbto gaHHon nabopaTopHoi paboTbl ABNsieTCs onpeaenexHe AnnHbl CBETOBbIX BOJIH B

pasnuyHbIX 0651acTaAX cnekTpa npy Nnomowm AndpakunoHHon peéTkn. Cxema yCTaHOBKM
nokasaHa Ha pwc. 3.

Puc. 3. Cxema nabopaTopHON yCTaHOBKM

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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X , OTKyaa
a=2y
k-x _

2. MOPAQOK BbIMNOJIHEHUA PABOTHI

1. YcTtaHoBUTE, KaK NOKasaHo Ha puc. 3, LwKany ¢ oTBepctMemM A Ha OauH KOHeL, ONTUYECKOM
ckambn B6M3KM OT Namnbl HakanMBaHus S, a AMMPaKUNOHHYIO PELLETKY — Ha OPYrON €€ KoHel,.
Bkrtounte namny, nepen KOTOPOW HAXOANTCA MATOBbIN SKPaH.

2. NepepBuraga pelwéTky no ckambe, AobenTech, YTOObI KpacHasa rpaHuua NPaBoro cnekTpa
nepsoro nopsigka (k = 1) coBnana ¢ kKakum-nnbo LenbiM geneHrnem Ha wkane LUk.

3. Ncnonb3ysa NnMHenKky, namepbTe pacCTosiHME X OS5 3TOro crnyyasi.

4. MNpopenanTte Te Xe onepauun ons (oruoneToBomn rpaHunLbl NpaBoro cnekTpa nepBoro
nopsgka v ana cepeiunHsl 3e5IEHOrO ydacTka, pacnofioXXeHHOro B cpefHen Yactu crnekTpa (B
AanbHenwem aTta cepeguHa dygeT ans KpaTKoCTM HasbiBaTbCS 3€NEHON NIMHUEN).

5. AHanorn4Hole n3mepeHns npogenanTte 4ns neBoro cnekrpa nepsoro nopsaaka (k 1).

Yytute, 4TO OANSA NEBbIX CNEKTPOB Ntoboro nopsiaka k < 0 1 UM COOTBETCTBYIOT OTpULATENbHbIE
3Ha4eHusy.

6. Te »xe camble onepauuu npogenanTte Anga KpacHoW 1 (hnoneToBoun rpaHunL 1 Ana 3eneHon
NIMHUM CNEKTPOB BTOPOro nopsigka.

7. Pe3ynbTaT MU3BMEPEHUIN U BbIYUCIIEHNIA 3aHECTM B Tabnuuy

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

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 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 Ha3Ha4eHME NUH3bI, ICNONb3yeEMOWN BMECTE C ANMPAKLUMOHHON peLLETKON? YUTO Cnyxut
NNH30M B AaHHOW paboTe?

5. Noyemy npu oceeLeHnn 6enbIM CBETOM B LIEHTPAribHOW YacTy ANPakuMOHHOM KapTUHbI
BO3HMKaeT 6enas nonoca?

Tema 5.2 BonHoBble cBOMCTBa cBeTa

JTabopaTopHas pabota Ne12

HabnrogeHne cnNoWHOro M IMHEN4YaToro CNeKTpoB
Llenb: npoHabnoaaTth NMHenyaTble CNekTpbl BOAOPOAA U renns, AaTb XapakTepUCTUKy CrnekTpoB.

McxogHble gaHHbIe U MaTepuarsbl. CneKTparnbHble 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 NpoXoXXaeHUs ANEeKTPUYECKOro Toka Yepes ra3, Habngaemoe TonbKO Npu YCroBUm

HokymeHnm ynpasnsemcsi npoepammHbiMu cpedcmeamu 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 TpyOKM YacTo ncnonb3yeTcsa Anst 0OpMAEHUS
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 onpeaeneHunsi BCcex 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

Mskuwes, . A. dusuka. 10-n knacc. bazobin 1 yrrybneHHbIn YpoBHU : y4ebHuk / . A.
Msaknwes, b. 6. byxosues, H. H. Cotckun ; nog peg. H. A. NapdeHTbeBon. — 11-e 13a., crep.
— Mockaa : lNMpoceeweHune, 2024. — 432 c. : un. — (Knaccuyeckun kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata
obpaweHuns: 21.10.2024). — Pexxum gocTyna: no noanucke (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 aHHOoTaums.
Bug 38€3aHOro Heba M3MeHsIeTCs M3-3a CyTOYHOro BpaweHus 3emnun. iameHeHne Bmaa
3B€34HOro Heba B 3aBUCMMOCTU OT BPEMEHM roga NpoucxoauT BcneacTene obpaieHms 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 PACMONOXEHNE KPYroB
CKINOHeHus1. Ha 3B&€3gHoM kapTe ansa AByX GrnmKanwmnx KpyroB CKITOHEHMWS YIIOBOEe
paccTosiHMe paBHO 1 y;

e HebecHble napannenu HaHeceHbl Yeped 30°. C X NOMOLLIbKO MOXXHO NPOU3BECTN 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
reorpacdmyeckon LWMpoTe MecTta HabngeHus).

e [Inga onpegeneHnst MectononoxeHus HebecHoro ceetTmnna HeobxoaumMo MecsL, Y1Cho,
yKaszaHHOe Ha 3BE€34HOM KapTe, COBMECTUTb C YacoM HabnoaeHnsa Ha HaknagHoOM Kpyre.

HebecHbin akBaTop — 6onbLon Kpyr HebecHon capepsbl, NNIOCKOCTb KOTOPOro
nepneHanKynapHa ocu Mupa u coBnagaeT C NAOCKOCTbI0 3eMHOro akBaTtopa. HebecHbIn
aKBaTop AenuTt HebecHyto chepy Ha ABa NonyLwapus: CEBEpHOe nosyLiapue, ¢ BepPLUMHON B
CeBEpPHOM MNorce Mupa, 1 KXXHOe nosyLliapue, ¢ BEPLUMHOM B OXXHOM Momce Mupa.
CosBesgus, Yepes KoTopble NPOXOaUT HEDECHbIN 9KBATOP, Ha3biBaOT 3KBATOPUASIbHBIMMU.
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 cpepe, BOKPYr KOTOPOW NPOMCXOAUT BUOAUMOE
CYTOYHOE [BWXeHNe 3B€3 U3-3a BpalleHus 3emniv BOKpyr cBoen ocu. HanpasneHue Ha
CeBepHbIN NOMC M1pa coBnagaeT C HanpaBfieHMEM Ha reorpaduyeckmii ceeep, a Ha KOXHbI
NnoJitoC MMpa — C HanpasrieHneM Ha reorpaduyecknin tor. CeBepHbIN NOSIKOC MUPa HaXoAUTCA
B co3ee3ann Marnon Megseguubl C NONsSpMccMMon (BManmMas sipkasi 3sesfa, Haxoasiasica Ha
ocu BpaLleHuns 3emnu) — NonspHoM 3Be300M1, I0XHbIN — B co3Be3aun OKTaHT.

TyMaHHOCTb — Yy4aCTOK MEX3BE34HOW cpebl, BbIAENAOWMIACA CBOMM U3STy4YeHNeEM Unm
NnornoweHnem nanydeHnsa Ha obwem poHe Heba. PaHee TyMaHHOCTSIMU Ha3blBanv BCAKUM
HenoABWXHbIN Ha HeBe NPOTKEHHBIN 00bEKT. B 1920-e roabl BbIACHMNOCH, YTO cpeaun
TYMaHHOCTEN MHOrO ranakTuk (Hanpumep, TymaHHocTb AHOpomMeabl). ocne 3Toro TepMuH
«TYMaHHOCTb» CTasi NoHMMaTbCs Bornee y3ko, B ykadaHHOM Bblle CMbicfe. TyMaHHOCTH
COCTOSAT U3 MbINK, rasa u nnasmbi.

AKNUNTUKa — BonbLIon 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>XHOCTU, MIIOCKOCTM KOTOPbIX NapasnnenbHbl HebecHoMy aKBaTopy.

PaccmoTtpum, kak nameHsieTcsa Bug 3se3gHoro Heba Ha nontocax 3emnu. Nontc — aTo
Takoe MEeCTO Ha 3eMHOM Liape, rae oCb Mupa coBnagaeT C OTBECHOW NIMHMEN, a HEGECHbIN
3KBaTOpP — C rOPM30OHTOM.

[ns HabnogaTens, HaxXo4sALWEerocs Ha
CeBepHom nontoce 3emnu, lNonspHas
3Be3aa OyaeT pacnonaratbCs B 3€HUTE,
3B€3abl OyayT ABMraTbCsa No Kpyram,
napannenbHbIM MaTeMaTU4eCKoMy
rOPMU30OHTY, KOTOPbIN COBNaaaeT C
HebecHbIM akBaTopoM. Mpu aTom Hag
ropn3oHTOM ByayT BUAHbLI BCe 3BE3abl,
CKITOHEHME KOTOPbIX NMOMNOXUTENBHO (Ha
KOxxHOM nontoce, HaobopoT, OyayT
BMAHbI BCe 3BE3bl, CKITIOHEHNE KOTOPbIX
oTpuLaTeNbHO), a UX BbICOTA B TEYEHUE
CYTOK He ByaeT M3MEHATLCA.
[MepemecTumcs B NpmMBbIYHbIE ANS HAC
cpeaHve WwupoThl. 34echb yxe 0Cb Munpa
N HeGECHbIN 3KBATOP HAKIOHEHbI K
ropu3oHTY. MO3TOMY M CyTOUHbIE NYTK
3B€3[ Takke 6yayT HaKMOHEHbI K
ropmnsoHTy. CnegoBaTtenbHO, Ha CpeaHuX
LMpoTax HabnogaTenb CMOXeT
HabniogaTb BoCxogswmne n saxogsaiimne
3B€31bl.
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[Nog BoCxoa0M MOHMMAaETCH ABNeHne
nepeceyeHnsi CBETUIOM BOCTOYHOW
4aCTU UCTUHHOIO rOPU30HTa, a Nog
3ax0]0M — 3anafiHoM 4YacTun 3Toro
ropmsoHTa. [NloMrMmo 3Toro, YacTb 3B€3[4,
pacrnonararLmnxcs B CEBEPHbIX
OKONOMONSAPHbIX CO3BE3AUSIX, HAKOrAa
He ByayT onyckaTbCs 3a FOPU3OHT. Takme
3B€34bl NPUHATO Ha3bIiBaTb
He3axogawmmMmn. A 3sé3abl,
pacnonoxeHHble okosio KOxHoro nontoca
Mupa ons Habniogatensa Ha cpegHux
WwmpoTax byayT aBnATLCA
HEBOCXOAALLMMMN.

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

CyTou4Hble NyTn BCceX, 6e3 UCKMYeHNs,
3B€34 NepneHanKyNApHbl FOPU3OHTY.
[MoaToMy Haxogsack Ha aKBaTope,
HabnogaTenb CMOXeT yBUAETb BCe
3B€3[bl, KOTOPbIE B TEYEHNE CYTOK
BOCXOAAT U 3axoasaT. Boobuwe, ons toro,
YTOObLI CBETUNO BOCXOAMMO N 3aX04uUIO0,
ero CKroHeHune rno abcontoTHOM
BENUYNHE OOSMKHO ObITb MEHbLLE, YEM

Ecnn , To B CeBepHOM nonyLwapum oHa ByaeT aBnsTbCa He3axogswen (ans
KOXXHOro — HeBocxoasLen).

Torpa o4eBMOHO, YTO TE CBETUNA, CKIIOHEHWE KOTOPbIX , ABINAKOTCA
HeBOCXOoaAWMMW ONA CeBepHoro nonywapua (I/IJ'II/I He3axoadalwnmm ansa |'O)KHOFO).

SKBaTOpVIaJ'IbHaFI cucrtemMa KoopanHat —
3TO cuctema HebecHbIX KoopAauHar,
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OCHOBHOW MNJIOCKOCTbI0 B KOTOPOW ABMISAETCS
NNocKoCTb HebeCcHOro aKBaTopa.

SKBaTOpVIaJ'I bHble HebecHble KoopaAuHaThbl:

1. CknoHeHune (&) — yrnosoe paccTosiHue
ceeTuna M ot HebecHoro akeaTopa,
N3MepeHHOe BAOSb Kpyra CKIOHEHMS.
OO6bI4HO BhipaXkaeTcs B rpagycax, MMHyTax
n cekyHgax ayru. CknoHeHve
NOMNOXUTENbHO K ceBepy OT HebGecHoro
3KBaTOpa N OTpULATENBHO K tOry OT HEro.
O61bekT Ha HebecHOM aKBaTope MMeeT
ckrnoHeHune 0°. CKnoHeHne ceBepHOro
nontca HebecHomn cdepbl paBHo +90°
CKnoHeHue 1oXHOoro nostca pasHo —90°.

2. Npsimoe BocxoxaeHne ceeTuna (a) —
yrnoBoe paccTosHmne, U3MepeHHOe BAOMb
HebecHOro akBaTopa, OT TOYKN BECEHHETO
PaBHOAEHCTBMSA 4O TOYKM NepeceyeHns
HebeCHOro aKkBaTopa C KpyroM CKIOHEHWS
cBeTuna

CopepxaHue 1 NopsaoK BbINOSTHEHUS paboTbl:

3apava 1.

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

3apava 2. Vicnonb3y4a kapTy 3B€34HOro Heba, Hanaute 3Bes3qy no eeé koopaguHatam: o = +350;
a = 14 6M. 3agava 3. OnpenennTte, Kakon aBnsieTcsa 3sesna O Ctpenbua, ons Habnogarens,
Haxogsuiero Ha wupote 550 15'. OnpegennTb, BOCXOAALEN UM HEBOCXOASLLIEN siBASETCS
3Be3aa AByms cnocobamu: ¢ MCNONb30BaHNEM HaKNagHOro Kpyra noaBMXXHON KapThl
3Be3aHoro Heba n ¢ ucnonb3oBaHMeM popmy”n yCrnosus BUAMMOCTM 3BE3[,.

lMpakmuueckutli criocob. Pacnonaraem noaBWXHbIA KPYr Ha 3BE3QHOM KapTe M Npu ero
BpalLEeHUn onpeaensieM, SiBNsieTCca 3Be34a BOCXOAALEN NN 3aX0dsLLEeNn.

Teopemuyekuti criocob. Micnonbdyem dopMyrbl YCrOBMS BUAMMOCTM 3Be34: Ecnun , TO 3Be3aa
ABNSieTCa Bocxoaswen n saxogsawen. Ecnn , To 3sesga B CeBepHOM nosnyluapumn sBnseTcs
He3axogsawewn Ecnu , To 3Be3ga B CeBepHOM nonyLapun ABAsieTC HEBOCXOAALLEN.

3apava 4. YcTaHOBUTb NOABMXKHYHO KapTy 3BE€34HOro Heba Ha AeHb 1 Yac HabnwaeHus 1
Ha3BaTb CO3BE34Msl, PACMNOSIOXKEHHbIE B KOXKHOM YacTh Heba OT ropmM3oHTa 40 Nnosca Mupa; Ha
BOCTOKE — OT rOpM30HTa A0 nosca Mupa.

3apava 5. Hantum co3sesausi, pacnonoXeHHble Mexay Todkamu 3anaga un ceesepa, 10 oktabps
B 21 yac. [NpoBepuTb NpaBUbHOCTb ONpeaeneHnsa Bu3yarnbHbiM HabnoaeHeM 3BE34H0ro
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:
bonbwas Measeguua, Manas Megseanua, Kaccmnonesi, AHgpomeaa, lNerac, Jlebeab, Jlnpa,
"epkynec, CeBepHasi KOpOHa — 1 onpeaenuTb NPUBAMKEHHO HeBeCHbIE KoOpaAMHATLI
(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 ANS 3aKpenneHns TEoOpeTUYeCcKkoro Mmatepuarna K npakTmdeckomy
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€, KOTOPblIE Bbl 3HAETE.

o k0 Dbd =

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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