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BBepeHue

MeTogmnyeckoe nocobme CocTaBneHO B COOTBETCTBUM C paboyer nporpaMmmon y4ebHon
auncumnnnibl OOO.11 «DPusmkay.

Pabo4enn nporpammon y4yebHOM AUCUMNIMHBLI  Ha nabopaTopHble  3aHATUS
npegycmoTpeHo 34 yaca.

Llenbto npoBeaeHnsa nabopaTtopHbIX 3aHATUN SBMSETCA:

- 3aKpenneHne TeopeTMYECKNX 3HaHUM N NnpnobpeTeHne HeoHBXOAMMbIX NPaKTUYECKMX
HaBbIKOB M YMEHUIN NO OTAENbHLIM TEMaM Kypca.

Hapsgy ¢ ¢popmmpoBaHMemM ymMeHU 1 HaBbIKOB B Npouecce nabopaTopHbIX 3aHATUN
0b06LatoTCs, CUCTEMATU3UPYIOTCH, KOHKPETU3UPYKOTCA U YrnybnsawTca TeopeTuyeckme
3HaHu4, BblpabaTtbiBaeTca CnOCOOHOCTb N YMEHME UCNONb30BaTb TeopeTUYEeCKUe 3HaHUS Ha
npakTuKe, pa3BMBalOTCA UHTENNEKTyalbHbIEe YMEHUS.

BbinonHeHne nabopaTopHbIX 3aHATUI CNOCOOCTBYET:

1. mybokomMy n 0CO3HaAHHOMY YCBOEHMIO MaTepuana.

2. [pnobpeTeHntio oby4vaWMMNCA MPaAKTUYECKMX YMEHUA U HaBbLIKOB paboTbl C
nabopaTtopHbiM 060pyaOBaHNEM.

3. PopMMpPOBaHUIO YMEHMWI NPUMEHSATb NOMYYEHHbIE 3HAHWSI HA NPaKTUKE.

4. BeblpaboTke npodeccuoHanbHO 3Ha4YMMbIX KadecTB, KaK CaMOCTOSTENbHOCTb,
OTBETCTBEHHOCTb, TBOpYECKas UHNUMaTUBA.

5. Passutuio nHTepeca K pusmke.

B pesynbTaTte BbINOMHEHUA NabopaTopHbIX 3aHATUN Yy OBy4varowmxcs opMUpYTCS
3NIEMEHTbI CreayLwmx obLmMx KOMNETEHLNNA:

OK 01. BbibupaTtb cnocobbl pelieHus 3agady npodpecCuoHanbHOW LeATeNbHOCTH,
NPUMEHUTESNBHO K Pa3SfIMYHbIM KOHTEKCTaM;

OK 02. Wcnonb3oBaTb COBpeMEHHbIE CpeACTBa MOUCKa, aHanuM3a U MHTepnpeTauum
MHdopMaUUKn U MHGPOPMALMOHHbIE TEXHOSOMMK ANSA BbIMNOSIHEHUSA 3a4a4 Npod)eCcCUoHarTbHON
AEATENbHOCTMW.

OK 03. MnanupoBatb K peanu3oBbiBaTb COBCTBEHHOE NpPOdEeCcCUOHanbHoe U
NNYHOCTHOE pa3BuTUe, NpeanpuHUMaTENbCKYO AeATEeNbHOCTbL B MpodyeccroHanbHon cgepe,
MCNosb30BaTb 3HAHWUS NO NPaBOBOW N (PMHAHCOBOW rPAMOTHOCTU B Pa3fUYHbIX XU3HEHHbIX
cuTyaumnsax.

OK 04. 3dhdhekTnBHO B3aMmoaencTBoBaTtb U paboTaTb B KONNEKTUBE N KOMaHAE

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
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OK 05. OcyulectBnATb YCTHYHO U MUCbMEHHYIO KOMMYHUKALMIO Ha rocyaapCTBEHHOM
a3blke Poccuiickon ®epepaumm ¢ y4eToM OCOBGEHHOCTEN COUMAnbHOrO W KynbTYPHOro
KOHTEKCTa.

OK 07 CopencresoBaTb COXPaHEHUIO OKpYyXalLen cpenbl, pecypcocbepexeHuto,
NPUMEHATb 3HaHUA 006 W3MEHeHUM Knumata, MpPUHUMNBLI GepexnuBoro npov3BOACTBA,
apPeKkTMBHO AeNCTBOBATb B Ype3BblHaWUHbIX CUTYaLNAX.

Mpn noaroToBke K BbINOMHEHUIO paboTbl cneayerT:

MpopaboTaTb COOTBETCTBYOLWMNI MaTepuan.

YACHUTb LieNb 3aHATUSA.

O3HakoMUTbCS C coaepXXaHNMEM U NOCNeAoBaTENbHOCTBIO MPOBEAEHUS 3aHATUS.
O3HaKkoMUTbCS C M3MepUTENbHBIMU NPUBOoPaMN U UX XapaKTEPUCTUKAMMU.

Mo BO3MOXXHOCTW 3apaHee NoaroToBUTbL Tabnuuy Ans 3anucu pesynbTaToB.

o ok 0N RE

CoenaTb NMMCbMEHHbIN OTYET MO BbINOSHEHHOW paboTe.
MpenogaBaTtenb 06s13aH NpPOBEPUTb 3HAHUA OOy4alOLWMXCA WM TFOTOBHOCTb K
BbIMNOSTHEHWUIO 3aaHUA.

Kputepun oueHku nabopatopHbix paboT

OueHka «5» cTaBUTCS, €cnv yyalwunca BbINOMHAET paboTy B MOMHOM obbeme C
cobnogeHnem HeobxoamMmon nocnegoBaTenbHOCTM NPOBEAEHUSI OMbITOB U U3MEPEHWUN;
CaMOCTOATENBHO U pauUMOHaNbHO MOHTUPYET Heobxogummoe obopyaoBaHMe; BCE ONbITbI
NPOBOAMT B YCITOBUSX U peXnmMax, obecneumBaroLmx nonyyYeHne npaBuiibHbIX pe3ynbTaToB
1 BbIBOAOB; cobntogaeT TpeboBaHusa npasun 6e3onacHOCTU Tpyaa; B OTYETE NPaBUIbHO U
aKKypaTHO BbIMOMHSET BCE 3anucu, Tabnuubl, PUCYHKKN, YepTexu, rpadomkun, BbIYUCIIEHUS;
NpaBuUIIbHO BbINOMHSAET aHanM3 NOrpeLLUHOCTEN.

OueHka «4» CTaBUTCS, €CNU BbINOMHEHbI TPeboBaHMS K OueHKe «5», HO ObIno
AonyLieHo ABa - Tpu Hego4veTa, He 6onee oaHOM Herpybor oWKnGKN 1 OQHOro Heao4EeTa.

OueHka «3» cTaBuTCs, ecnu paboTa BbINOMIHEHA HE MNOJIHOCTb, HO O0ObeMm
BbIMOSTHEHHOWN YacTX TaKOB, MO3BOSIAET MNOMYYUTb NPaBUNbHbIE Pe3yNbTaThl U BbIBOAbI: €Cnn
B XO4€e NPOBEAEHUS ONbITa U M3AMEPEHUN ObINM AONYLLEHbI OLLMOKMN.

OueHka «2» cTaBuTCs, ecnu paboTa BbINOMIHEHA HE MOJSIHOCTbIO U O6beM
BbIMONMHEHHOW YacTu paboTbl He NMO3BONSET CAeNaTb NPaBUITbHBIX BbIBOAOB: €CMNN ONbIThl,
N3MEpPEHUS, Bbl4MCNEHUS, HAbNAEHNSI MTPOU3BOANIUCE HEMPABUIBHO.

B cnyyae BbinonHeHust paboTbl napamu unvM ManbiMmn rpynnamm oueHka «3», «4» unm
«5» MOXeT ObITb 3aMEHEHAa Ha «3a4eTy.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
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OueHka «1» cTaBUTCA B TOM cnyyae, ecnu y‘-IaLIJ,I/IIZCFl COBCEM HE BbINOJTHUI pa60Ty.
Bo Bcex cnydadax oueHKa CHUXaeTCd, ecClin He cobnoganucb Tpe6OBaHI/IFI npaBun

©es3onacHocTu rpyaa.

Pazpen 2. Tema 2.1. OCHOBbI MONEKYNAPHO-KUHETUYECKOU Teopun. Tennosoe
ABWXEHMe MoneKyn.

INa6opartopHoe 3aHaTMe Nel. UsyuyeHne ogHOro us nsonpoueccos

Llernb: n3yuntb 3akoH bonnsa-MapuoTTa.

HcxodHble OaHHble U Mamepuaribl: CUNb(OH, MeTanIM4yeckum MaHoOMeTp.

Kpamkasi aHHomauus:

OKcnepuMeHTarnbHas yCcTaHOBKa Ans NpoBepku 3akoHa bonns-MapunoTtTa nokasaHa
Ha pucyHke. OHa cocTouT u3 cunbdoHa, NO3BONSOLLErO N3MEHATL 06bEeM rasa (Bosayxa), 1
MeTannuyeckoro MmaHomeTtpa. CHavyana oTkpbiBaloT oba KpaHa MaHoMmeTpa M C NOMOLLLIO
BUHTA CUNbGOHa pacTArMBalT UM CKUMAKOT LUMNUHAP Tak, YToObl 06beM BO3ayxa B HEM
ObIn paBeH 7,5y.e.3aTeM 3aKpbIBalOT NpPaBbI KpaH MaHOMeTpa U NPUCTYNarT K NPoOBeEpPKe
3akoHa boung-MapuoTTa, KOTOpbIM MMEeeT crieayroLwyo OpMYNMPOBKY: AN rasa gaHHOW
Maccbl pon3BeaeHne AaBneHns rasa Ha ero o6bem NOCTOSHHO, eCrv TeMnepaTypa rasa He
nameHsietca: PV=const . Heckonbko pa3 meanieHHo U3MeHsT obbem Bo3ayxa B npubope
n Habnogaet 3a  nokasaHusMW  MaHOMeTpa, nMpuM  MOCTOSIHHOW  TemnepaType.
PesynbTaTbl M3MepeHui 3anucaHbl B Tabnuue rae obbem BblpaXeH B YCNOBHbIX

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

CodepxxaHue u rnopsidok 8bIrnosiHeHUs pabomsi

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
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1.03HakomMuTbcst ¢  obopyaoBaHMeM,  3anuMcaTb WX TEXHWYECKME  [aHHble.
2. Nameputb  obbem,  OaBreHue. PesynbTaTbl  3aHECTM B Tabnuuy.

3. [Mo nony4eHHbIM faHHbIM paccyuTaThb - PV.

O61€ém V rasa OdaBneHune P lMpounsBeneHne gaBneHns Ha 06 BLEM:
PV=const
7,5 1
6,5 1,15
6,0 1,25
8,0 0,94
9,0 0,83

4. CpenaTb BbIBOA4 O 3aBMCUMOCTW AaBfieHMS AaHHOW Macchbl rasa oT ero obbema npu
NOCTOAHHOM TemnepaType.
5. MocTponTtb rpadomkK 3TOM 3aBUCUMOCTM.

6. BbiBOObI MO paboTe.

KOHmpO]'IbeIe 80r1pOChI

1. Yrto Has3blBalOT naonpoueccom? Cdopmynupynte rasoBble 3aKOHb!.
2. 3apucynTte rpadukn n3onpoLeccoB?
3. 3annmwmte | 3akoH TepMoAMHAMMKM  ONS Pa3fNUYHbLIX  M30MpoLeccoB?

Kakon npouecc HasbiBaloT agnabaTtHeiM? MpmuBecTn npumepsl

Jlumepamypa:

Mskuwes, I'. A. dusmka. 10-n knacc. basosbi 1 yrnybneHHbIN YPOBHU @ y4ebHuk / . A.
Msaknwes, b. b. byxoBues, H. H. Cotckuni ; nog pea. H. A. MNMapceHTeeBon. — 11-e 13a.,
ctep. — Mocksa : lNpoceewenne, 2024. — 432 c. : un. — (Knaccuyeckui kypc). — ISBN
978-5-09-112178-0. - TekcrT: 3NEeKTPOHHbIN.-URL:
https://znanium.ru/catalog/product/2157221 (pata obpaweHus: 21.10.2024). — Pexum

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

Pasgen 2. Tema 2.2 ArperaTHble COCTOSIHUS BellecTBa
ITaGopaTopHoe 3aHATHe Ne 2. OnpepeneHue BNaXXHOCTU Bo3ayxa
Llenb: Onpenenntb OTHOCUTESbHYHO BAXXHOCTb BO3a4yXa B kabuHeTe.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
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UcxoOHble OaHHble u Mamepuarsbl. TepMoMeTp AEMOHCTPAUUOHHbLIA, TEPMOMETP
nabopaTtopHbI, CTakaH C BOAOW  KOMHAaTHOM  TemnepaTypbl, KyCOK  Mapnw,
rncmxomeTpuyeckasi Tabnuua.

Kpamkas aHHOomauyus:

1. Boga 3aHumaeT okono 70,8% noBepxHOCTU 3eMHOro wwapa. >KuBble opraHu3mMbl
cogepxat ot 50 o 99,7% Bogbl. O6pa3HO roBOpS XMBble OPraHN3Mbl - 3TO OAYLUEBEHHASN
Boaa. B atmocepe HaxoauTes okono 13-15 Thic. Ky6. KM BoAbI B BUAE Kanesb, KpUCTannos
cHera v BogsaHoro napa. B cpeaHem B atMocdepe 1.24x 101°kr BogaHoro napa. U xota ero
posnto coctaenseT MeHbwe 1 % oT obuwen maccbl aTMocdepsbl, ero BAUSHWE Ha Noroay,
Knumat 3emnn, camoyyBCTBME Nogen ovYeHb BENNKO. [NaBHbI MCTOYHMK BOASHOMO napa B
aTtmocdepe - ucrnapeHue Bobl C MOBEPXHOCTM OKEaHOB, MOPEN BOLOEMOB, BI1aXXHOM MOYBHbI,
pacTeHuit. C BoAsHbIX NPOCTOPOB 1 CyLM 3a roa ucnapsietcs cabiwe 500 000 km3Boabl, T.€.
KONMYecTBO  BOAbl, MNOYTWM  paBHOE  Konudectesy Boabl B Yé€pHOomM  Mmope.
B aTtmocdepe nog BAMAHMEM pasnnyHbIX MPOLECCOB BOASHOW Map KOHAEHCUpPYeTCH.
Mpn aTom obpasytoTcs obnaka, TymaH, ocagku, poca. Npu koHAeHcaunn Bnaru BblaenseTca
KONWMYEeCTBO TennoTbl, pPaBHOE KONMMYECTBY TEeMnsoThl, 3aTPayeHHOMY Ha WcCnapeHue.
OTOT NPoLECC NPMBOAUT K CMSATYEHUIO KIMMAaTUYECKMUX YCITOBUM B XONOAHbIX panoHax.

2. Bo3ayx mMoxeT ObiTb CyXOM M BRaXHbI B 3aBMCUMOCTU OT KONMYECTBa Napos,
Haxo4sLwmxca npu AaHHOM TemnepaTtype B aTmocdepe.
ABCONoTHaA BNaXXHOCTb P MOKa3blBaeT CKOSIbKO rPaMMOB BOASHOrO napa COAEPXUTCHA B
Bo3ayxe o6bémoM 1 M3 npu [OaHHBLIX YCMoOBMSIX, T.e. MNMOTHOCTb BOAAHOrO napa,

r .
n3mepsiemoro B —. Ons CyXaeHuna o cteneHn BJ1IaXXHOCTU BaXXHO 3HATh, Onmn3ok nunu ganéx
M

BOASIHOW Map, HaxogsWwuMncs B BO34yXe, OT COCTOSIHMS HacblweHud. [ns aToro BBOAAT
NMOHATNE OTHOCUTENbHOW BRAXHOCTU. OTHOCUTENBHOM BNAXXHOCTBLIO BO34yXa ¢ HasblBaloT
OTHOLLEeHME abConTHOM BRAXHOCTU BO34yXa p K MAOTHOCTU p, HACbILWEHHOro BOASHOIO
napa npu TOM xe TemMmneparype. (09] BblpaXkaeTcs B npoueHTax.

OTHOCUTENbBHYIO BIAXXHOCTb MOXHO OnpeaenuTb Nno opmyrie.

o =L x100% (1)
Po

3. Ecnn BnaxHbIn BO3OyX oxnaxgaTtb, TO MPU HEKOTOpPOM Temnepartype nap,
HaxoAALWNNCA B BO3AyXe MOXHO AOBECTU A0 HacbiweHus. [pu ganeHenwem oxnaxaeHum

BOASIHOM nap HavYMHaeT KoOHOAeHCUpoBaTbCA B BUOE POCHI. MosaBnsieTca TyMaH, BblnagaeTt

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
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poca. Temnepartypy, Npu KOTOPOW Nap, HaXoAsLWMNCSA B BO34yXe, CTAHOBUTCS HACbILWEHHbI B
npoLecce oxnaxaeHus, HasblBatoT TOYKOM pochkl. 1o ToUke poChkl C NOMOLLLIO cneunanbHbIX
Tabnuuy MOXHO onpeaenuTb abConTHYH BNaXHOCTb p. [1o 3agaHHOM TeMnepaTtype Bo3ayxa
MOXHO ONpeAennTb C MOMOLLIbIO 3TKX e Tabnuy, NAOTHOCTb HACLILLEHHOrO Napa p,, a 3aTem
no cpopmyne (1) onpenensitoT OTHOCUTENBbHYIO BIIAaXXHOCTb BO3ayXa.

4. 3HadeHue BnaxHocTn Bosgyxa. OT BNAXHOCTU 3aBUCUT MHTEHCUBHOCTb
ncnapeHnsa Bnarn C NoBEPXHOCTU KOXK YenoBeka. A ucnapeHue Bnarm mvmeet Gonbluoe
3HayYeHus Onsa noggepXaHmsa TemnepaTypbl Tena MOCTOsiHHOW. bnaronpuatHaa ans
yernoBeka OTHOCUTENbHAs BraHOCTb Bo3ayxa 40-60%. Takyto BNaXXHOCTb NOAAEpPKUBaKOT
NPOU3BOACTBEHHbBIX MOMELLEHUSX, HA BOPTY KOCMMYeckoro kopabns. bonblwoe 3HadeHune
MMeEeT 3HaHWEe BMaXXHOCTU B METEOPOsiorMn Ans npeackasaHnsa norogbl, T.K. KOHAeHcauums
BOOSIHOrO napa nNpueoauT K obpasoBaHUio 06/1akoB 1 NocneayrLwemMy BbiNageHUo 0CagKkoB.
Mpn atom Bbligensdetrca 6onbwoe KONMYECTBO TennoTbl B aTMocdepy. W Haobopor,
ncnapeHme ConpoBOXOAeTCs MOrfoweHneM TennoTtbl. B TKaukom, KOHOAUTEPCKOM,
/meyaTHOM M Opyrnx NPoOu3BOACTBAX OS5I HOPMarnbHOro TeYeHUs NpoLeccoB Heobxoamma
onpeaenéHHasi BMaXHOCTb. XpaHEeHME MPOM3BEAEHUN WCKYCCTBA, KHUM, My3blKanbHbIX
MHCTPYMEHTOB TpebyeT noaaepxaHnsa BNaXKHOCTU HA HEOBXOOMMOM YPOBHE.

5. Mpnbopsbl ansa onpegeneHnst BNaxxHOCTU. [1ns onpefeneHns BAaXXHOCTU BO3ayxa
NUCNonb3yT TakMe npubopbl, Kak rMrpomMeTpbl (KOHAEHCALUMOHHbLIA W BOSIOCHOM) U
ncmxpomeTtpbl. C  MNOMOLLBK  KOHAEHCALUMOHHOrO rurpomMeTpa MOXHO  OnpenennTb
abConTHYIO BMAXHOCTb MO O4YKe pocbl. [JencTBMe BOSIOCHOIO rMrpoMeTpa OCHOBAHO Ha
CBOWCTBE YErI0BEYECKOro Bonoca yanuHaTbes MNMpn yBeNMYeHMM OTHOCUTENbHON BNaXXHOCTH
Bo3ayxa. [1pu 3TOM CcTpernka Ha LKane ykasblBaeT OTHOCUTESbHYIO BIIaXXHOCTb BO34yXa B
NpoLeHTax.

6. YCTpPOMCTBO M NPUHUMN OEeNUCTBUS ncuxpomeTtpa. cuxpomeTp COCToUT U3 OBYX
TepmomeTpoB. OanH TepMOMETP MOKa3biBaeT TeMnepaTtypy Bo3dyxa, a Apyrom obmoTaH
TKaHblO, KOHelL, KOTopon onyweH B Boay. [lpyM ucnapeHun BoOAbl C TKaHW TepMOMETp
oxnaxpgaetca. [Npn Bonbwen nnn MeHbllen BaXXHOCTU UcnapeHne nponcxoamt boictpee?
3HauMT pas3HOCTb MOKasaHuM TepmomeTpa Tem Oornblle, YeM MeEHbLUEe OTHOCUTENbHAs
BNaXHOCTb. [10 pasHOCTM MOKasaHUM CYXOro W BAXHOr0 TEPMOMETPOB C MOMOLLBIO

cneyunanbHbIX Tabnny, MOXHO onpenennTtb OTHOCUTESNIbHYIO BJTaXXHOCTb BO3AyXa.

CooepxxaHue u rnopsidok 8bIrnosiHeHUs1 pabomsi

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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1.C nomoLbio OEMOHCTPaUuMOHHOIo TepMOMETPa U3MepbTe TEMNEPATypPy BO3QyXa B

knacce - Kyx TepmomeTp nabopaTopHbIi.

2. ObepHuTe pesepByap TepMomeTpa nabopaTtopHOro mMapremn Tak, YTobbl KOHYMK

TKaHM cBOOOAHO cBUCAN BHU3, U 3aKperintTe ero HUTKOMN.

3. epxa TepMOMeTp 3a ero BepXHWi Kpai, onycTUTE CBUCAIOLLYIO YacTb TKaHU B

Bo4y. Boaa oomkHa CMOYUTb TKaHb. I'Ip|/| 9TOM pe3epByap TepMoMeTpa AOJTKEH OCTaBaTbCA

BbllL€ YPOBHA BOAbl B CTaKaHe.

4. Habntogasa 3a nokasaHUsiMM TepMOMETpa, 3anulimMTe camMoe HU3KOoEe MoKasaHue

TEPMOMETPA, 3TO 3HAYMT Ly, .

5. Pe3ynbTaTbl UaMepeHnn 3aHecute B Tabnuuy.

,0C 0%

t cyxoro, OC |t BnaxHoro ,0C |t cyxoro —t BnaxHoro OTHOCcUTENbHast BNaXXHOCTb

6. C NOMOLLbI0 NCMXPOMETPUYECKOM Tabnuubl onpeaenMTe OTHOCUTESNbHYHO BNaXXHOCTb

BO34yXa B Kriacce

7. BbiBOObI MO paboTe

KoHmporsbHbIe 80rpochl
1. YTo Takoe ucnapexHmne? KongeHcaumna?
2. Kakne atmocdepHble siBNeHUs 06 bACHATCS KOHAeHcaunen napa?
3. MNornowaeTtcsa unu BulAeNAETCs 3Heprus npu
a) KoHgeHcauum ; 6) ncnapeHumn?
4. Kakor nap Ha3sblBaloT HacCbIWEeHHbIM? HeHacbIWweHHbIM?
5. YT0 03Ha4YaeT AnHaMmn4eckoe paBHOBECKE XNOKOCTM 1 napa?

6. Touka pochbl.

Pasgen 2. Tema 2.2 ArperatHble COCTOSIHUA BeLlecTBa

NabopaTopHoe 3aHATME Ne 3
Tema: ONPEQEJIEHUE KOO®DPULIMEHTA MOBEPXHOCTHOIO HATAXEHUA
XNOKOCTHU

Lenb paboTtbl: onpegenntb k03 dOUUMEHT NOBEPXHOCTHOIO HATSXKEHNSA BOAbI NPU
KOMHaTHOM TemnepaTtype.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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Mpubopbl n matepmansi:
cocyn C BOAOW, LWNpuUUpbl (pasHbIX Mi1), MEPHBIN CTakaH, 3MeKTPOHHbIE BECHI.
Kpatkaa aHHoTauus.

Habntopas 3a oTpbIBOM Kanmnu XUAKOCTU OT BEPTMKANbHOM Y3KON TPYOKM, MOXKHO
onpenenntb KOAMOULNEHT o NOBEPXHOCTHOIO HATSXKEHUS KUOKOCTW.

KoaghgpuyueHm noeepxHOCMHO20 Hamsi>KeHUs1 YUCJIEHHO paseH cusie
noeepxHOCMHO20 HamsiKeHusl, delicmeyroujeli Ha eQUHUUY ONUHbI 2paHuUybl
c80600HOlI NoeepxHOCMU XUuGKocmu:

F

o=,

ey
roe | — anuHa yyacTtka KOHTypa, Ha KOTopbin aencTByeT cuna F (a Takke HebonbLoe
TeopeTu4yeckoe BBegeHUe 06 IHEepPrum NoOBepPXHOCTHOrO CNosl U NOBEPXHOCTHOM
HaTSXKeHUU XKUOKOCTENn).

PaccmoTpum, Kak pacTeT Kanns XXUOKOCTU Npu BbIXo4e 13 y3kon Tpyobkn. Paamep kannm
NnocTerneHHO HapacTaeT, HO OTPbIBAEeTCA OHa TOSbKO Torga, korga gocturaet
onpegerneHHoro pasmepa (cm. puc. 1 a).

JUyyL

O

a b c
Puc. 1.

Moka kannsa He[OCTAaTOYHO BENMKa, CUIbl MOBEPXHOCTHOTO HAaTSXKEHMSA JOCTATOYHbI, YTOObI
NPOTUBOCTOSATb CUIE TSXKECTM M NpeoTBpaTUTL OTPbIB. [lepen oTpbiBOM 06pasyeTtcs
Cy>XeHue — wwenka kannum (puc. 1 b). lNoka kannga yaepXnuBaeTcsl Ha KOHLE KanunnsipHoOn
TpybKkun, Ha Hee ByayT oencTBoBaTb CUMbI:

cuna TaXXectun Mg , HAanpasieHHada BePTUKalibHO BHNU3 U CTPpeEMALLAACA OTOPBATb Karsto
(puc. 2);

Cunbl NOBEPXHOCTHOIo HaTFI)KeHI/IFIf , HanpasJi€HHble MO KacaTenbHOM K NOBEPXHOCTU
XNOKOCTU N nNepneHanKyrnapHO KOHTYpPY | wenkn kannu.

mg

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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Puc. 2.

QT cunbl CTPEMSATCA yaepxaTb Kanno. PesynbTupytowas cuna noBepXHOCTHOro
HaTsbkeHua ¥ HanpasneHa BBepXx v paBHa

H=ud, @)

roe | — gnnHa KOHTYpa wenkn kannu. Korga cuna TsKecTun cTaHeT paBHa cure
NOBEPXHOCTHOIO HaTAXEeHUA npom3017|,c|,eT OTpbIB Karnsiun:

"= )
Ana moaynen cun:
IFI=I-F/
C yyeTom (2) 3anuwem:
mg =i
Tak Kak 4nvMHa KOHTypa LWenKn Kannu
I=md,

roe d — gnameTp WEenKn Kannu, cnegoBatesnibHO

mg = and,

oTKyaa

. (4)
Macca ogHow kannu
m, = o7,
rae p — NNOTHOCTb XuakocTu (ans Boapl p = 1000 ka/m3), Vi — 06beM 0aHOW Kanmnu.

Ecnn nocumTaTthb, CKONbKO Kanesb BbiTeYeT U3 KanunmsipHou TpyoknM B MEepHbIN cTakaH, u
N3MepuTb Nx 06bEM V, TO MOXHO HaNTU 06beM OOHOI Kanmu:

Torga k03 PMUNEHT NOBEPXHOCTHOIrO HAaTSXKEHUS MOXHO paccunTaTb nNo hopMmyre:

o= 8
ere it (5)
dopmyna (5) sBnsetca paboyen pacyeTHOM OOPMYoNn.

B nencTBuTenbHOCTU Kannga He OTPbIBAETCS NO JIMHUN OKPY>XXHOCTU LWenkn. B momeHT, koraga
pasmep Kannu JocTuraeT 3HaYeHus, onpeaensaemMoro paBeHCcTBoM (3), Wwenka HaynHaeT

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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ObICcTpo cyxaTbes (puc. 1 b), npnyem en conyTCcTBYET €Lle ogHa ManeHbkas kanns (puc.
1c0).

Kpome Toro, B pacyetax, guameTp LIEeNKM Kannm B MOMEHT OTPbIBA MOXHO MPUHSTb PaBHbIM
BHYTPEHHEMY AnaMeTpy TpyOku, Tak kak Tpybka AOCTaTOYHO y3Kasi U ee JuaMeTp CPaBHUM C
AVaMEeTPOM LLENKM Kannw.

[ng pacyeta o no dopmyne (5) HeobxoanMo Bo BpeMs U3MepeHus cneauTb 3a YUCTOTOWM
kanunnsipa n soabl. Kpome 10ro, KoamUMEHT NOBEPXHOCTHOIO HATSXKEHUST o 3aBUCUT OT
TemnepaTypbl UCCNeayeEMOMN XNOKOCTU: C POCTOM TeMnepaTypbl OH yMeHbLuaeTcs. [Npu
KomHaTHon Temnepatype 20 °C TabnuyHoe 3HavyeHne koadbdpuumeHTa o ans
AVUCTUNIMPOBAHHOW BOAbl Omasn = 72,5-1072 H/m.

Yka3zaHus K pabore.

B Hawem onbiTe Mbl OyaeM cuMTaTb Kannv BoAbl, BblTeKalowme Yepes urny MeanumHCKoro
lnpuua.

1. N3meputb TeMmnepaTypy OKpyXatrLien cpeabl.

2. HabpaTtb B YUNCTbIN CTakaH XON04HOW BOAbI MY OUCTUNNMPOBAHHOM BOAY ,
MakcumarnbHO oxnaantb Boay (npubnmantensHo go 10-12 °C). Nameputb
TemnepaTypy BoAbl.

3. lMoaroToBnTb HEBOMBLLLOW YNCTLIN COCYA (YaweuKy, dfiakoH, MEPHbIN CTakaH 1 T.M.), B
KOTopbIn ByaeT npokanbiBaTbCA BoAa. BaBecntb nycTom cocyq Ha anekTPOHHbIX
BECax.

4. TMpuroToBuUTb LINPULBI NS UHBEKUUIN pasnnyHbix o6bemom. B winpuy HabpaTb
XONogHoOW BOAbI M NocYMTaTh Yncno kanernb N 1 nsmeputb Mx 06beM B MEPHOM
cTakaHe V, a Takxke, 3Has gnameTp kanunnsapa d (no mabnuye 1 nocmompems 01isi
winpuyos), HanucaTb BCe AaHHble B Tabnuuy pesynbTaTos.

5. Paccuntatb KOa(ppnUNEeHT NOBEPXHOCTHOrO HaTshXkeHna no opmyne (5).

6. [lpokananTe BCl BOAOY M3 LINpuMLA B COCYA, TOYHO COCYMTAB KonmyecTBo kanernb N.
MpoaenanTte onbIT 3 pasa. PaccuntanTte cpegHee vncno kanenb Ncp.

7. CpaBHUTb paccuYnTaHHOe 3HadYeHne KoaddurumneHTa NOBEPXHOCTHOIO HATSKEHUS C
TabnUYHbIM.

8. BbiBOA

KOHTPOJIbHbIE BOMPOCbI
1. KakoB (pmamyeckuin cmbicn KOadhduLUmneHTa NnoBEPXHOCTHOIO HAaTSXKEHNSA?

2. KakoBo 3HauyeHne koadhduLmMeHTa NOBEPXHOCTHOIO HaTSXKEHUS NPU KPUTUYECKOM
Temnepartype u novyemy?

3. Kak nameHutca koadhdpuumMeHT NOBEPXHOCTHOIO HaATSXXeHUs BoAbl, ecnu gob6asunTb B BOAY
cnnpTt?

4. Kakoe 3Ha4yeHne NMEeIT SBMEHNS CMavyMBaHNA U HECMaYMBaHNA B npupoae n TEXHUKE?

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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Tema 3.1 dnekTpuyeckoe none

NNa6opaTtopHoe 3aHsATME No4.
Tema: OnpeneneHue 3NEeKTPUYECKON €MKOCTU KOHOEHCaTOpPOoB

Llenb paboTbl:

1) nccnegoBaTh 3aBMCMMOCTb 3MEKTPOEMKOCTM NMITOCKOro KoHAeHcaTopa OT nnoLiaau
NNacTuH,

2) uccnenoBaThb 3aBUCUMOCTb 3NEKTPOEMKOCTM NMOCKOro KOHAEHcaTopa OT Hanuyus
AVN3NEKTpUKa,

3) uccnenoBaTh 3aBUCUMOCTb 3NEKTPOEMKOCTM NIOCKOro KOHAEeHcaTopa OT PacCTOSAHNS
MexXay nnacTuHamMu KoHgeHcaTopa.

Mpubopbl n matepuansol.

OnekTpoMeTp U3 Habopa No anekTpocTaTUKe.

Anckn ¢ gManekTpnyeckum nokpbITUEM.

[dunanekTpuyeckne nnacTuHbl (nnekcurnac, 36oHUT, CTEKNO).
LWTatne ¢ MydTOM 1 Nankown.

CoeanHnTenbHble NPOBOAA.

JInHenka n3 opraHn4ecKoro ctekna (nnekcurnaca).
LenkoBas TKaHb.

Nooh,rwnhE

Kpatkasa aHHoTauus.

B3anmHoI 31ekpoeMKOCTbIO ABYX NMPOBOAHUKOB Ha3biBaeTcs onanyeckas BennynHa,
YMCMNEHHO paBHas 3apsay g, KOTopbIi HEOOXOAMMO NePEHeCcTN C OAHOIO NPOBOAHMKA Ha
Apyron Ansi Toro, Ytobbl U3MEHUTb Ha eaNHULY Pa3HOCTb NMOTEHLMANoB

( #1- #2) mexay HUMMK: , rae: © - anekTpoeMKOCTb MNMOCKOro KoHaeHcaTopa,
#1 - noTeHUman HUXKHeWn NNacTUHbI KOHAeHcaTopa,

¥1 - noTeHuUMan BepxHen NnacTuHbl KoHaeHcaTopa, U- HanpshkeHne Mexay nrnactMHaMmm
(obknagkammn) kKoHAEHcaTopa,

U = (#1- #1) - pasHOCTb NOTEHLMAOB (HaNpshkeHne Mexay nnacTuHamm).

Mpeobpasyem opmyny K Bugy

Mnockunn koHgeHcaTop npeacTaBnsieT cobon ABe napannenbHble NOCKUe NNacTUHbI
(obknagku), 3apskeHHbIE OANHAKOBBIMUW MO aBCONMOTHOMY 3HAYEHUIO, HO PAa3HOMMEHHbBIMU
3apsagamu. MNnactunHbl (06kNagkn) KoHgeHcaTopa UMELOT nowanb S, HaXo0AsaTCA Ha
pacctosiHum d gpyr ot gpyra. Mexay obknagkaMmu KoHOeHcaTopa pacnonoXeH AN3NEKTPUK
(BO3AYyX, OpraHnyeckoe CTeKNo, 36OHUT) C OTHOCUTESIbLHON AUANEKTPUYECKOM
NPOHMLAEMOCTbIO €.

Mopsaaok BbINONMHEHUA paboThl.
AHURYNICGHIIT Y110aS)IiXCITILA 1HTPOUcaAVIVIFIDIVIU LucuLlTicsaiviu 1'v. NUJIJIGUR
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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1.MogroToBnTb SKCNMepnMeHTalribHyrO YCTaHOBKY K NnpoBeaeHunto nccrnenoBaTesibCKomn
OeATesIbHOCTU:

1) NoCTaBUTb 3NIEKTPOMETP B LeHTpe nabopaTtopHoro crona,

2) NepBbI OUCK YKPENUTb Ha LIEHTparibHOM CTEPXXHE 3M1EKTPOMETPa,

3) BTOpOW OMCK NPUKPENUTD K Nanke WTaTuBea,

4) Kopnyc anekTpomMeTpa coeanHUTb NMPOBOAOM CO BTOPbIM ANCKOM U 3a3eMINTb.

5) pacnonoXxuTb OUCKN Ha pacCTOsIHUM 5 CaHTUMETPORB TakK, YTOObI UX LIEHTPbLI ObINK Ha
O[HOW NPSIMOW, NPOBEAEHHOM Yepes OCb CTEPXKHS 3reKTpomMeTpa.

2.

1) Ocnabutb 3aXMM Nanku WraTmea Tak, YToObl MOXXHO Obifo 6€3 BoMbLUMX YCUNUN
onyckaTb (NogHMMaTb) BTOPOW OUCK KOHAEeHcaTopa.

2) B3aTb B pyKy NMMHENKY, OCYLLECTBUTb ANEKTPU3ALMIO NYTEM TPEHUS LLENKOBOW TKaHN 06
OPrcTekso.

3) 3apsanTb HWKHIOK NNACTUHKY KOHAEHcaTopa, MPUKOCHYBLUNCH K CTEPXKHIO AN1eKTpockona
Ha3MEeKTPU30BaHHOM NMHENKOW. BepxHsas nnacTuHKa npuobpeTeT anekTpuyecknin 3apsag,
paBHbI MO BENIMYMHE, HO MPOTUBOMOSOXHbLIN NO 3HAKy. KOHOEeHCaTop 3apshkeH. YCcTaHOBKa
rotToBa Ans NpoBeaeHns OrnbITOB.

OnbIT N2 1.

1) YmeHbwaem paccmosiHue d mexay nnacTMuHaMy KoHAeHcaTopa, MearneHHo npubnmkas
BEPXHUI AUCK K H/XXHEMY OUCKY.

2) Habniogaem 3a nokasaHWsMU CTPENKN 311EKTPOMETPa, Kak UBMEHSIETCS HarpsihkKeHue
U (yeenuyueaemcsi unu ymeHbwaemcsi),

3) 3anucbiBaem B Tabnuuy Ne 1 pesynbtat HabnwaeHUs.

c=2
4) Ncnonb3ysa opmyny v , 3anucbiBaeM BbIBOJ, O TOM, YTO NPOUCXOaUT
C ar1lekmpoeMKocmbio KoHOeHcamopa C (ysenuyusaemcs unu yMeHbwaemcsi).

OnbIT Ne 2.

1) YBenuuusaem pacctosiHme d mexay nnactuHaMmmn KoHgeHcaTtopa, MeasieHHO NogHnuMast
BEPXHUM OUCK.

2) Habntogaem 3a nokasaHWsiMK CTPENKU 3NEKTPOMETPA, Kak UBMEHSIeTCS HarpsiXkKeHue
U (yeenu4yusaemcs unu yMmeHbUuaemcsl).

3) 3anucbiBaem B Tabnmuy Ne 1 pesynbTtaT HabnogeHus.

)
==
4) Ncnonb3ysa popmyny U , 3anncblBaeM BbIBO, O TOM, YTO NPOUCXOOUT
C anekmpoemkocmbto C KOHOeHcamopa (ysenudueaemcs unu yMmeHbwaemcs).

5) AHanuanpys pesynbTaTtbl ONbITOB U HAGNAEHWI, 3anucbiBaem B Tabnuuy Ne 1 BeiBog O
TOM, Kakas 3aBMCMMOCTb CYLLEeCTBYET MeXay 3/1eKmpoeMKocmbio KoHOeHcamopa C u
paccmosiHuem d (npsiMasi NponopuUnoHanbHas 3aBUCUMOCTb U obpaTtHas
nponopumoHanbHas 3aBUCUMOCTD).

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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Tabnuua Ne 1.
d U Bbi600: Kakasi cyuwecmeayem
paccmosiHue HarnpsixeHue g 3asucumMocmb MexX0y
Mexoy C = 7 anekmpoemkocmaeto C u
nnacmuHamu paccmosiHuem d
3/1€KMPOEMKOCMb
yMeHbLUaeTCcs
yBENUYMBaETCH
OnbIT Ne 3.

1) YcTtaHaBnuBaem pacctosiHme d mexay nnactTuHamm koHgeHcatopa d = 5 MunnnmeTpos.
2) 3amevaeM NOMNoXeHMe CTPESIKN INEKTPOMETpaA.

3) OCTOpPOXXHO BBOAMM CTEKISIHHYIO NNACTUHKY (OU3IEKMpUK) Mexay obknaakamm
KOHOeHcaTopa.

4) OTMeYaeM HOBOE MOSOXeHMe CTPENKM ANeKTpomeTpa.
5) 3anucbiBaem B Tabnnuy Ne 2, kak nameHunock HanpsixxeHue U (ysenuvueaemcs unu
yMeHblwaemcs).

c=-2Z
6) Ncnonbays dopmyny L' 3anucbiBaem BbIBOA O TOM, YTO MPOUCXOAUT
c anekmpoemkocmbio C KOHOeHcamopa (ysenu4yueaemcs unu yMeHbLaemcs).

7) BblHMMaem 13 KoHaeHcaTopa CTEKMNSAHHY NAaCTUHKY, BO3BpaLlaeM Ha NpexHee MecTo.
OnbIT Ne 4.

1) PacctosiHne mexay obknagkamu koHaeHcaTopa octaetcs 6e3 nameHeHus. (PaccrosiHmne
MeXxay nnactTuHamm KoHgeHcaTopa d = 5 MunnumeTpos).

2) 3ame4vaeM NnonoXxeHne CTPEKN anekTpoMeTpa.

3) OcTOpOXXHO BBOANM 300HUTOBYIO MNACTUHKY (OU3/IeKMpPUK) Mexay obknagkamm
KOHAeHcaTopa.

4) OTMeYaeM HOBOE MOSIOXKEHNE CTPESIKN ANEeKTpoMeTpa.

5) 3anucbiBaem B Tabnuuy Ne 2, kak naMmeHunock HanpsixxeHue U (ysenudueaemcs unu
YMeHblaemcsl)

g
==
6) Vicnonbaya opmyny v , 3anncblBaeM BbIBO, O TOM, YTO NPOUCXOOUT
c annekmpoemkocmbto C KOHOeHcamopa (ysenudueaemcs unu yMeHbwaemcs).

7) AHann3npys pesyrnbTaTbl ONbITOB U HAGMOAEHUI, 3anMCbiBaeM BbIBOA O TOM, Kakasi
3aBUCMMOCTb CYyLLECTBYET MEXAY 3/1eKMPOeMKocmbio KoHOeHcamopa C u
ouanekmpu4eckol rnpoHuyaemocmeto € (obpaTHas NnponopunoHanbHasi 3aBMCUMOCTb UMK
npsimasl NnponopunoHanbHasi 3aBUCMMOCTb ).

8) BblHMMaem 13 koHgeHcaTtopa 360HUTOBYHO NNACTUHKY, BO3BpaLLaeM Ha NpexHee MecTo.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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Tabnuua Ne 2.
£ U oo g Bbi600: kakasi cyuecmeayem
ouanekmpu4yeckasi HanpsKeHUe 7 3asucumMocmb Mex0y
MpoHUYyaemMocms anekmpoemkocmbio C u
cpeobi 3J1IEKMPOEMKOCMb Quanekmpu4eckou
MPOHUYaemMocmbio cpedbl £
yMeHbLUaeTcs
yBENUYMBaETCH
OnbIT Ne 5.

1) PacctosiHne mexay obknagkamu kKoHaeHcatopa octaetcs 6e3 nameHeHus. (PaccrtosiHmne
MeXxay nnactTuHamm KoHgeHcaTtopa d = 5 MunnumeTpos).

2) 3ame4vaeM MonoXeHne CTPEKK anekTpomMmeTpa.

3) Habnogas 3a nokasaHUSMM CTPESKM 3NIEKTPOMETPa, CABUraeM BEPXHIOK 0OKnaaky
KOHAEHcaTopa, yMeHbLUas nnoLagb B3aMMHOro nepekpbiTUs nNnacTuH.

4) 3amevyaeM HOBOE MOSIOXEHME CTPESKM ANIEKTPOMETpa.

5) 3anucbiBaem B Tabnuuy Ne 3, kak nameHaeTcs HanpsxxeHue U (yeenudueaemcs unu
YyMeHbWaemcsi)

c=2
6) Vicnonbaya opmyny v , 3anucbiBaeM BbIBOJ, O TOM, YTO NPOUCXOaUT
¢ anekmpoemkocmbto C KoHOeHcamopa (yseriudusaemcs unu yMeHbWaemcsi).

7) AHanu3npys pesynbTaTtbl ONbITOB U HAGMOAEHWIA, 3an1cbiBaeM BbIBOL O TOM, Kakas
3aBMCUMOCTb CYLLIECTBYET MeXay 3/1eKmpoeMKocmbto KoHOeHcamopa C u eesiuduHoU
nnowadu S (obpaTHasi nponopumoHarnbHas 3aBUCMMOCTb UM NpAMas NPonopLmMoHanbHas
3aBUCMMOCTB).

OnbIT N2 6.

1) PacctosiHne mexay obknagkamu koHaeHcaTopa octaetcs 6e3 nameHeHus. (PaccrosiHmne
MeXxay nnacTuHamm KoHgeHcaTopa d = 5 MunnumeTpos).

2) 3amevyaem NonoXeHne CTPEenkn 3NeKTpomeTpa.

3) Habntogas 3a nokasaHusamm CTpeJiKn aneKkTpomMeTpa, coBuraem BepxHrr o6|<r|a,1:|,|<y
KOHOEeHCaTopa, yBernundmBad niowaab B3aMMHOIo nepeKkpbiTuda niacTtuH.

4) 3ameyvaemM HOBOE MONOXeHNe CTPENKN 3NneKTpomMeTpa.

5) 3anucbiBaem B Tabnuuy Ne 3, kak nameHsaeTcsa HanpsxxeHue U (ysenudueaemcs unu
yMeHbwaemcsl).

g
C==
6) Micnonbaysa dopmyny L sanucbiBaem BbIBOA O TOM, YTO MPOUCXOAMUT
¢ anekmpoemkocmbto C KOoHOeHcamopa (ysenuyueaemcs unu yMeHbwaemcs).

7) AHann3npys pesyrnbTaTbl ONbITOB 1 HAGMOAEHUI, 3anMCbiBaeM BbIBOA O TOM, Kakasi
3aBMCUMOCTb CYLLIECTBYET MEXAY 3/IeKmpoeMKocmbro KoHOeHcamopa C u nnouwadbro

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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83aUMHO20 repekpbimus niacmuH S (obpaTHaa nponopuMoHarbHast 3aBUCUMOCTb Ui
npsmMasi NponopLmnoHarnbHas 3aBUCUMMOCTb).

Tabnuua Ne 3.

S — nnow,adb U oo d Bbi600: Kakasi cyuecmeayem
83aUMHO20 Harps>keHue 7 3asucumMocmb Mex0y
rnepekpbImusi 3eKMPOeMKOCME anekmpoemkocmeto C u
rnnacmuH rnow,aobro rniacmuH S
yMeHbLUaeTcs
yBenuynBaeTcs
BbiBopa.

Paspen 3. Tema 3.2.3akoHbl NOCTOSAHHOrO TOKa.

NabopaTopHoe 3aHATUENe 5
M3mepeHue yaenbLHOro cConpoTUBeHMA NPOBOAHUKOB.

Llenb: onpegenutb yaensHoe CoOnpoTUBIEHNE NPOBOAHMKA U CPABHUTL €ro C
TabNNYHLIMU AAHHBIMW.

McxoaHble AaHHbIe U MaTepuanbl: UCTOYHMK 3NEKTPONUTaHKs, peoctaT, amrnepmeTp,
BONbTMETP, KIHOY, COeAMHUTENbHbIE NPOBOAA.

Kpatkas aHHOTauus.

[ns BbINONHEHMs paboTbl HeOOXxoanMa NPOBOSIOKa U3 MaTepuana ¢ 60nbLWNM yaenbHbIM
COMPOTUBIEHNEM.
YnenbHoe conpoTUBEHNe NPOBOAHMKA MOXHO BbIYUCIUTb, MCNOSb3YsS (POPMYIb:

_ l
R—px;

_ mxd?

S =
4

ConpoTuBneHne NPOBOAHUKA MOXHO M3MEPUTb, Ucnorb3ys 3akoH Oma. B aTom cniyyae
dopmyna ans pacyeTa yaenbHOro conpoTueneHms byaeT BoirnsaeTb Tak:

_RxS _ (Rxmxd?)
P=—"= (4xI)

_ (Uxmxd?)
T axIxl

CopepxaHue n NOpsifOK BbINONTHEHMA PaboOThbI:

1. O3HakomMuTbCA ¢ Npubopamu 1 06opyaoBaHMEM, 3anMcaTb X TEXHUYECKNE OaHHbIE.
2. Cobpatb anekTpuyeckyto uenb (puc 1).

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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Puc (1)

3. AamepuTb cuny Toka | 1 HanpsiXeHne Ha ero KoHuax.
4. N3amepuTb ANIMHY NPOBOLHMKA U €ro AnameTp.
5. Pe3ynbTaT M3MepPEHUN 1 BbIYUCIIEHNA 3aHECTN B Tabnuuy.

u,B I, A d, Mmm L,m p, OMX M T~ 3,14

6. Bblumcnutb NpnbnmanTenbHoe 3Ha4YeHne yaenbHOro CoOnpoTUBNEHUSA NPOBOAHMKA.

7. Ol'lpe,El,eJ'II/ITb MHCTPYMEHTallIbHbl€ NOrpelHOCTN N3MEePUTETIbHbLIX I'IpI/I60pOB n
NnorpeHoCTn oTCHeTAa.

8. Bbluncnutb npm6n|/|3|/|Teanoe 3Ha4vYeHune yaesribHOoro CornpoTmnerieHnA NpoBoAHUKA.

9. 3anucatb pe3ynbTaT U3BMEPEHNIN YAENbHONO CONPOTUBNEHUS NPOBOAHMKA B BUAE P =
Pnp £ Ap

10.0I‘Ipe,El,eJ'II/ITb no CnpaBOYHUKY MaTepunalia npoBoaHUKaA.

_Uxmxd?

= =314
4xIxl

KoHTponbHbIe BONpocChbl:

1. YT0 Has3bIBalOT yAenbHbIM COMPOTUBNEHNEM NPOBOAHMNKA?

2. Novemy Ons U3roTOBMEHNSA HarpeBaTeSbHbIX ANIEMEHTOB NPUMEHSIIOT MPOBOAHUKN C
60nbWMM yaenbHbIM CONPOTUBIIEHNEM, a AN NOABOAALLNX C ManbiM?

3. B kKakmx egmHuuax n3aMepsitoT yaenbHoe conpoTuBneHne nposogHuka B cucteme CA?

4. [NokasaTb rpadpuyeckn 3aBMCUMOCTb CUIbl TOKa, HA AAHHOM y4acTKe, OT CONPOTUBIEHUSA
3TOro NPOBOAHMKA U HAaMpPsHKEHUS.

5. 3aBMcuT N1 conpoTMBIIEHME NPOBOAHMKA OT CUMbl TOKA N HANPSPKEHUSA HA JaHHOM
npoBogHuKE?

Pasnen 3. Tema 3.2. 3akoHbl MOCTOAHHOIO TOKA.

Na6opartopHoe 3aHATMEN? 6
OnpepneneHune 3[1C u BHYTPEHHEro ConpoTUBIIEHNA NCTOYHMKA TOKa.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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Llenb: oBnageHve npnemom onpeaenenduns 3C n BHyTPEHHEro ConpoTUBIEHNS
MCTOYHMKA TOKa C NMOMOLLbIO BONbTMETPa U aMmnepmeTpa.

MUcxoaHble aaHHbIe U MaTepuarbl:. UICTOYHUK TOKa, aMnepmMeTp, BOJIbTMETP, pe3NUCTOP,
KIko4, coegnHUTENbHbIE NpOBOAA.

Kpatkas aHHOoTauus.

PaboTa BbINOMHAETCHA C NOMOLLbIO 3KCNEPUMEHTArIbHOM YCTaHOBKM, CXEMa KOTOPOW
n3obpaxeHa Ha puUCyHke 1.

e |i]1
@

puc. 1

30 C n3mepsoT ¢ NOMOLLbIO BONbTMETPA Npu
pa3oMKHYTOM Krto4ve. B aTom cnyyae
conpoTuBneHne BHeWwHen uenm R - < (unn R » r), n toraa

U==¢.(1)

CnepgyeT 3aMeTUTb, YTO paBeHCTBO (1) BbINONHAETCS TEM CTPOXe, Yem BonbLue
BHYTPEHHEE COMPOTMBIIEHNE BONbTMETPA.

BHyTpeHHee conpoTMBRNEHNE NCTOYHMKA TOKa onpeaenstoT nocne Toro, kak 4C byaet
n3mepeHa. 3aMblkatoT KoY U M3MepstoT HanpshkeHne U Ha peanctope u cuny Toka | B
uenun. CornacHo 3akoHy Oma ans NofTHOWM LEenu, CoOAepKaLlen pe3ncTop, MOXHO
yTBEPXAaTb, YTO

r=22(2)

CopgepxxaHue 1 NOpsALOK BbINONMHEHUS paboTbl:

1. Jokaxunte cnpaBegnmBocTb hopmyrnbl (1).

2. BoiBegnTte pacuetHyto oopmyny (2) ana onpeaeneHnsa BHyTPEHHEro CONnpPoTUBNEHNS
NCTOYHMKA TOKa.

3. YKaxunTte, Kakne pmsmyeckne BennumMHbl nognexar npsaMoMy n3mepeHuto ans
onpegenexua OC n BHyTpeHHEro conpoTUBIEHNSI UICTOYHMKA TOKa NPUEMOM,
ncnonb3yemMbiM B AaHHON paboTe. C NOMOLLBIO Kaknx nameputenbHbiX npubopos 6yayT
npoBefeHbl namepeHna? Onpegenvre 1 3anULMTe rpaHuLbl abCONOTHBLIX NOrPELUHOCTEN
3TNX NPUBOPOB.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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4. Onpegenute n 3anunTe rpaHyubl abCONOTHBIX NOrpeLlHOCTEN oTcyYeTa amnepmeTpa u
BONMbTMETpA.

5. 3anvwute hopmynbl 4ns onpeneneHns rpaHnubl abConMTHBLIX NOrPELLIHOCTEN
namepenna 0C ur.

6. MoagrotoBbTe Tabnuuy AN 3anucy pesynbTaTtoB U3MEPEHUIN U BbIYUCIEHW.

&, B Ag, B UB AU,B I, A AL A r,Om Ar, Om

7. CobepuTe aKcnepmMeHTanbHy YCTAaHOBKY NO cxeme, n3obpaxxeHHon Ha pucyHke 10.
8. MoaknovnTe NCTOYHUK TOKa K 3NeKTpoCceTU 1 Npu pa3oMKHYTOM Krtode namepbte S0C
NCTOYHMKA.

9. 3aMKHMTE KoY, oNpeaennTe N 3aaHecuTe B Tabnuuy nokasaHus amnepmeTpa u
BONbTMETpA.

10. Belumncnute rpaHuubl abCcontoTHbIX norpewHocTen namepennn €, U n .

11. Bbluncnnte 3Ha4eHne BHyTPEHHETO CONPOTUBIIEHMSI UCTOYHMKA TOKa T.

12. Bbluncnnte 3HavyeHne rpaHuLbl abCcontoTHOM NOrpeLHocT Ar.

13. 3anuwmnTe nonyyeHHble 3HadeHns O C 1 BHyTPEHHEro CONPOTUBIIEHUS C y4ETOM
rpaHuL, X abCoNOTHBIX NOrPELLIHOCTEN:

Eyer —EXTAE, Ty =1 LAY
BbiBoa no pabore.

KoHTponbHbIe BONPOCHI:

1. Mo4emy BHYTpPEHHEE COMPOTUBMEHNE BOSIbTMETPA MOXET BNUATL HA TOYHOCTb
namepenuna 30C?

2. Kak uaMeHUTbCS nokasaHue BosibTMETpa Npu 3aMKHYTOM KITloYe, eCNN BHYTPEHHEE
COMPOTUBIIEHNE UCTOYHMKA YBENUUYNTCA?

3. Kaknm gosmkHo 6bITb CONpOTUBNEHUE pe3ncTopa, YTObbI CUiy ToKa B Lienu He
npeBbILWana BEpXHU npeaen namepeHnsa amnepmeTpa?

Wcnonb3yemas nutepartypa:
®usuka. 10 knacc. Y4ebHuk. ba3osbli 1 yrnybnéHHbIn ypoBHU - Mskuwes I, A., Byxosues
b. Bb., Cotckmnt H. H. / Noga pea. MapdeHTbeBon H. A. 2023 r.

Paspen 3.Tema 3.2.3akoHbl NOCTOAHHOIO TOKA.

NabopaTopHoe 3aHATMEe Ne7
M3yyeHne nocnepoBaTenbLHOro U napanfenbHOro coeauHeHUA NPOBOAHUKOB
(pe3uctopoB).

Llenb: skcnepyMeHTanbHO NPOBEepUTb YTBEPXKAEHNE O TOM, YTO B SMEKTPUYECKON Lienu,

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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cofepallel Ba NocneaoBaTenbHO CoeAMHEHHbBIX Pe3ncTopa ConpOTUBIEHNEM Ry, U R,

cripaBenvBbI PABEHCTBA:!

R12=R1+tR3; Uy,= U, +U; 1

U, R

U—l = R—l , rae U,u U, - nageHne HanpskeHne Ha COOTBETCTBYIOLLIMX CONPOTUBIEHUSIX.
2 2

WUcxoaHble AaHHbIE U MaTepuanbl: UCTOYHUK SNIEKTPONUTAHWS, pe3ncTop R,, pesnctop

R,, amnepmeTp, BONbTMETP, KIOY, COeAUHUTENbHbIE NPOBOZA.

CxeMma YCTaHOBKM A1 BbINONHEHUs paboTbl NokasaHa Ha puc 1.

CopepxaHue u NopsiAOK BbINOSTHEHUA PaboThbl:
NocnepoBaTtenbHoe coeauHeHUe
1. O3HakoMmuTbCA € Npubopamu n obopyaoBaHneM, 3anncaTb X TEXHUYECKUE AaHHbIE.
2. Cobpatb anekTpudeckyto uenb (puc 1).
3. NamepuTb obLiee HanpskeHne U, n HanpskeHne Ha yvactkax Uy, U,.
4. Nameputb cuny Toka |.
5. Pe3ynbTaT U3aMepeHun 1 BbIYUCIEHNN 3aHeCTn B Tabnuuy.

l, A Uy, B UpnB | UiB | R,OM | R,OM | Ry, OM Uy R,

6. [No nony4eHHbIM JaHHbIM paccynTaTb CONPOTUBIIEHNE PE3NCTOPOB -R;, R,, 0bLee
conpoTtmBneHue R.

NMpoBepuThb:
Ui _R

a) 1M1
Uz R

b)U,, =U; + U,
C)|=11 = IZ

Puc (1)

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



MO-15 02 06- OO.11.13 KMPK BrAP® ®I'60Y BO «KI'TY»

DUBVKA | C.22/46

‘ Y 4
D—@

Ol@

7. '3MeHNTb cxemy yCTaHOBKM Tak, YTOObI OHa NO3BOMsNa U3MEpPUTb HaNpsiXeHue Ha
BTOPOM 1 NepBOM conpoTmerneHnn. Cxemy 3apmucoBaTb B TeTpaib

8. NamepuTtb obLee HanpskeHne Ha AByXx conpoTtueneHnsx Uq, Us,.

9. NpoBepunTb BbINONHAETCA NN paBeHCTBO U, ,= U + U,

10. Bblumncnntb conpoTtusneHmsi R4, R, 1 npoBepuTb CNpaBeasiMBOCTb paBeHCTBA
R1,2 = R1 + Rz

Ui _R
11.Bbl4MCINTb OTHOLIEHNUS — = ==
U, Ry

MapannenbHoe coeanHeHue
1. O3HakoMuTbCA € Npubopamn n obopygoBaHUeEM, 3anncaTb UX TEXHUYECKME AAHHbIE.
2. Cobpatb anekTpuyeckyto uenb (puc 1).
3. NamepuTtb obLiee HanpskeHne U, a Takke cuny Toka .
4. Pe3ynbTaT N3MepEeHU 1 BbIYUCIIEHNI 3aHECTN B Tabnmuy.

U, [L,A[L, [I,A[R,OmM]|1/R;,0mM |R,,OM|1/R,, |Ry,0M| 1R, 0m | I, |R,
B A Om /L, | /Ry

5. HapucoBaTtb B TeTpaam CxemMy 3reKTPUYECKon Lienwu.
MpoBepuThb:

a) 11/12=R1/R2
b) Uy,=U,=U,
C) |211+12

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



MO-15 02 06- OO.11.13 KMPK BrAP® ®I'60Y BO «KI'TY»

DUBVKA | C.23/46

—

—/

Puc (1)
6. MI3aMeHNTb cxeMy yCTaHOBKU Tak, YTOObI OHa NO3BOSISANIA N3MEPUTL CUIY TOKa Ha BTOPOM U
nepBoM conpoTtuerieHnn. Cxemy 3apucoBaTtb B TeTpaib.
7. o paHHbIM NPoBeAEHHbBIX USMEPEHUMN BbIYUCITUTE BENNYUHBLI CONPOTUBNEHNMA R; R, R, a
Takke BenuunHel 1/R; n 1/R,
8. Bbluucnuts cymmy 1/R; n 1/R, NpoBepuUTHL CnpaBesiMBOCTb paBEHCTBa
1/R, ,=1/R,+1/R,

BbiBoa no pa6orTe.

KoHTponbHble BONpocChbI:

1. Kakoe coeanHeHue Ha3biBalOT NocneaoBaTenbHbIM?

2. Kakoe coeguHeHune napannenbHoe?

3. Cdopmynupynte 3akoH Oma ansa yyactka uenu.

4. B yem npeumyLlecTBa napannensHoro coeanHeHnsa notpebutenen?
5. Kakown npnbop coeguHeH napannenbHo ¢ noTpedbutenamm?

Mcnonb3yemas nutepartypa:
®usuka. 10 knacc. Y4ebHuk. basosbiv 1 yrnybnéHHbIn ypoBHM - Mskuwes [, A., Byxosues
b. Bb., Cotckmni H. H. / MNog pea. MapdeHteeBon H. A. 2023 r. (cTp. 130-133).

Paspen 3.Tema 3.2.3akoHbl NOCTOAHHOIO TOKA.

JNTa6opaTopHoe 3aHATHME Ne8

Tema: UcciienoBanne MOIHOCTH, NOTPe0JIAEMOI JTAMIIOH OT HANIPSIKEHHUS HA ee

3a:KMMaXx.

Iesanb paGoThI: Ha OTBITE UCCIIEIOBATH 3aBUCUMOCTh MOIITHOCTH, MOTPEOIsieMoi

JIaMIIOM HaKaJWBaHUsl, OT HANIPSDKEHUS Ha €€ 3aKUMax.

Oo0opynoBanme: »yeKTpUYECKas JaMIla, MICTOYHUK MUTaHUs, PEOCTAT, aMIIEpPMETP,
BOJIbTMETP, OMMETP, KJII04, ITPOBOJIa, MUJNIUMETPOBasi Oymara.

Teoperuuyeckue cBeIeHUS.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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[Ipu 3amMbIKaHUM JIEKTPUYECKOM LIETIH HA €€ YYaCTKE C CONPOTUBICHUEM R,
TokoMI, HanpsbkeHueM Ha KoHlax U nmpousBoautces pabora A:
A= Ut = I’Rt = U/R
Benuuuna, paBHas OTHOIIEHHIO pPabOThI TOKA KO BpPEMEHHU, 3a KOTOpPOE OHa
COBEPIIIACTCS, HA3bIBACTCS MOITHOCTHIO P: P=A/t.
CnengoBaTenbHO,
P=1U=1’R=U%R (1)
Amnanu3 BeipakeHus (1) yoexmaeT Hac B TOM, 4TO P — GyHKIMS 1BYX EPEMEHHBIX.
3aBucumocTh P oT U MOKHO HCCIIeI0BATh IKCIIEPUMEHTAIBHO.
IMopsaok BbINOJIHEHHUS PadOTHI.
1. Onpenenutsb HEHY JIeTCHUS IIKAIbl K3MEPUTEIIbHBIX TPUOOPOB.
2. OMMETpOM U3MEPUTH COMPOTUBICHUE HUTH JIAMITBI IIPU KOMHATHOM TEMIIEpaType.
3.CocTaBUTh SJEKTPUUYECKYIO IIEMb MO0 CXeMe, U300paKeHHOM Ha PUCYHKE,

coOJIr0/1as1 MOJISIPHOCTH TPHUOOPOB.

D

4.Ilocne MpOBEPKHU LIENHU MPENOAABATEIIEM KIIF0Y 3aMKHYTh. C MTOMOIIBIO peocTara
YCTaHOBHUThH HAUMEHbIIIEE 3HaUCHHE HaNpsiKeHUs. CHATh MOKa3aHUsl U3MEPUTEIbHBIX
pruOOPOB.

5.IloctenenHo nepemeniasi MOJA3yHOK peocTaTa, CHATh 8—10 pa3 nokazaHus
aMIIEpMETpa U BOJBbTMETPA.

6.J171s1 KaXI0T0 3HAYCHMS HAMPSDKEHUS OTnpeieiuTh  MomHocTh P=UI, motpebisemyto
JIAMIIOH, CONIPOTHBIICHUE HUTH Hakana Rr=U/I

7. Pe3ynpTaThl M3BMEPEHUN U BHIYMCIICHUHN 3aIIUCaTh B TAOJIUILY.

Homep | Hamnpsixkenue Ha Cuna Toka B MomHocTb, ConporusJienue
OomnbITa 3aKUMaX JJaMIIbl JaMIie HOTpeﬁ.ﬂﬂeMaﬂ HUTHU HaAKaJa
U,B LA JaMIou R, Om
P, Bt

1.

2.

3.

4.

S.

6.

7.

8.

9.

10.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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8. IMoctpouts rpaduk 3aBUCUMOCTH MOITHOCTH, TOTpebsiemoit Jammoii P (BT), ot
HanpspkeHus Ha ee 3axkumax U (B). Ilo ocu opiMHaT oTKIaAbIBaTh MOITHOCTD B
BaTTax, Ha OCU abCIIMCC — HANIPSDKEHUE.

9. Cnenatb BBIBOJI.
KoHTpoJbHBbIE BOPOCHI.

1. KakoB ¢m3udeckuii CMBICI HAMIPSHKEHUS HA YUACTKE dJICKTPUICCKOM TIeTH?

2. Kakwue crioco0Osl onpeieieHuss MOITHOCTH TOKa BaM U3BECTHBHI?

3. Jlammer 200-BatTHast m 60-BaTTHAs, pacCUYUTAHBI HA OJHO HAIPSKEHUE.
ComnpoTuBiieHre, Kakou jaMiibl 0oJibiiie? Bo ckoibko pas

4. MOHO JI 110 SIPKOCTU CBEUYECHUS JIEKTPUUECKOM JIaMIIbI CYJIUTh O KOJMYECTBE
TEIJIOTHI, BBIJICTIIEMOM B HUTH JIAMIIbI TTPU HATPEBAHUU DJIICKTPUUECKUM TOKOM?

5. Kak 3aBUCHUT KOJIMYECTBO TEIJIOTHI, BBIICTSIEMON B HUTH JIAMIIbI, OT CUJIBI TOKA?

6. Kakwue npeBparieHusi 3JHEPruu MPOUCXOIUT B 3aMKHYTOM SJIEKTPUUECKOM 11eH?

Mcnonb3syemas nutepaTtypa:
®usuka. 10 knacc. Y4ebHuk. basosbiv 1 yrnybnéHHbin ypoBHU - Mskuwes [, A., ByxosueBs
b. B., Cotckuit H. H. / MNopa pea. MNapdgeHteeBon H. A. 2023 r. (ctp 130-133).

Paspen 3. Tema 3.2.3akoHbl NOCTOSIHHOrO TOKa.

NabopaTopHoe 3aHsATMEN? 9
Onpeaenenue KM anekTponnnTku

Lenb: Onpegenutb K03OULNEHT NONE3HOrO AENCTBUS ANEKTPUYECKON NINTKN.

McxoaHble AaHHbIe U MaTepuanbl: OneKkTpuyeckas nNnuMTka, MeTannmMyeckuii cocyn, Bechl,
pa3HOBEChI, TepMOMETp, BoAa.

KpaTKaﬂ adHHOTaUuA.

KoadhumumneHT nonesHoro A4eNCTBnA SNEKTPONUTKM BblYUCIISETCS No popmyne:

L 1009
A

rae B Yncnutene onpeaeneHo KonNnmy4ecTBo TennoThl, HEOb6XxoaMmoe Ans HarpeBaHus
cocyna ¢ Bogou
Qrz_ Ce Mg “3 =T+ CH.“E =11y My

a B 3HaMeHaTene npeacraBlieHa pa60Ta ANEeKTpn4eCcKoro Toka
A, =P

CopepxaHue n NOpsifOK BbINONTHEHMA PaboOThI:

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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1. O3HakomMuTbCS ¢ Nnpubopamu n obopyaoBaHMEM.
2. OnpepgenuTte maccy cocyaa, B KOTOpoMm OyaeT HarpeBaTbCa BOAA Ha NMAUTKE Mc
3. Hanente B MeH3ypKy BoAbl 1 onpegennTte ee Maccy ms
4. \3amepbTe HavanbHylo TemnepaTypy Boabl t1
5. PaccmoTpuTe Hagnuchb Ha 3neKkTponanTKe 1 3anuwimTte B Tabnuuy HY>KHO BaM BENUYMHY.
6. NocTaBbTe cocyq ¢ BOAOW Ha SNEKTPONSIUTKY U BKIOYUTE €€ B CeTb.
7. NoBeouTe BOAOY OO KUMNEHUS U 3acekuTe Bpems t, koraa Bofa Havyana Kunetb.
8. N3amepbTe KOHeYHYy TemnepaTtypy Boabl ta.
9. Bbeluncnute no popmyne KoadpPUUNEHT NONE3HOIo AENCTBUA INEKTPONMINTKM.
10. Pe3ynbTaT namepeHun 1 BbIYUCIIEHUIN 3aHEeCTn B Tabnmuy.
mg., KI' m,, Kr t,°C C.. A C,. A P, Br t,c t,, °C | KI1Q
ur -K ur -K
0.046 3 18 880 4187 800 1500 100

BbiBoa no pabore.

KoHTponbHbIe BONPOCHI:

1. lNovemy Oonst U3rOTOBMNEHUSA HarpeBaTeSbHbIX ANIEMEHTOB NPUMEHSIIOT MPOBOAHUKN C
OonbLIMM yaenbHbIM CONPOTUBNEHMEM, a ANs NOABOASALNX C ManbiM?

2. Onpefenntb NOKasaHWsi CHETYMKOB 3NEKTPOIHEPINN 1 NO AeUCTBYOWEMY Tapudy 3a
1 kBT 4, noacuntTatb CTOMMOCTb 3f1IEKTPO3HEPIMK, pacxogyemon 3a 1 mecsy (30
AHen) BceMmn npubopamu B KBapTUpe

3. Kakoe konuyecTtBo TennNoTbl HEOH6XOANMO ANA pacnnaBfieHMs MeQHOro npoesoaa
anvHon 10 m, conpoTuenexHnem 17 MOM, HaxoasLierocs npu temnepatype 0°C

4. OnpegenuTe pacxod 3HEPrUn B 3NEKTPUYECKON namne, BKoYeHHOM Ha 10 MUHYT B
ceTb ¢ HanpsbxeHuem 127 B, ecnv cuna Toka B namne 0,5 A.

5. Cuna Toka B NasnbHWKe, BKMNOYEHHOM B CeTb C HanpshkeHnem 220 B, pasHa 1,1 A.
Onpepgenute conpoTuBreHe NasanbHUKa N pacxon aHepruun, Heobxogmmon ans
nasinbHUKa 3a 15 MUHYT.

Mcnonb3dyemas nutepartypa:
INnutepatypa: J1.C. XXgaHos I'.J1. XXgaHoB «dPusuka» §6.4 — 6.5 ctp. 57; §17.1 — 17.2 c1p.
181

Paspen 3. Tema 3.3 dnekTpruyeckuin TOK B pasfiMyiHbIX cpeaax

NNa6opartopHoe 3aHATMEN?e 10
OnpeaeneHne TepMuyeckoro koadpcpuumeHTa conpoTUBNEHUsa Meam

Llenb: onpegenntb cpegHee 3Ha4YeHne TemMnepaTypHoOro KoaduumneHTa conpoTuseHns
Meau.

McxoaHble AaHHbIe U MaTepuanbl: Npubop Ans onpeaeneHus TeMnepaTypHOro

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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ko3 prLUMEHTA CONPOTMBIIEHMS MEAM, YallKka C CyXUM FOprYMM, aBoMeTp (MynbTUMETP),
TEPMOMETP TEXHUYECKMIA, KOMMIEKT NPOBOAOB.

Kpatkas aHHOoTauus.

XapaKTepucTmkomn nNpoBOAsLLMX CBOMCTB MaTepuana npoBogHuKa aBnseTcs yaensHoe
COMpOTUBIIEHNE, T.€. CONPOTUBIIEHME NPOBOAHMKA, UMEIOLLLEro NonepeyvyHoe ceyveHune,
paBHOe efvHWLE Nrowaaun, v AnnHy, paBHyo eguHuue onvHbl. Ecnv npoBogHUK €
yaernbHbIM CONPOTUBMEHMEM P UMEET NO BCeW ANnHe | oanHakoBoe ceveHne S, TO ero
COMpOTUBIIEHNE MOXET ObITb NOACYMUTAHO NO cbopM}/ne

R=p—
P S
YnenbHoe conpoTUBEHNE NPOBOAHMKA 3aBUCUT B 06LLEM Crlydae OT MHOMUX
hakTopoB: TEMMNEpaTypbl, MEXaHNYECKMX AedhopMaLnii, HANPSXKEHHOCTMU MarHUTHOTO MO,
B KOTOPOE NMOMELLEH NPOBOAHMK, U T.M. 3TN 3aBUCUMOCTM LLUMPOKO UCMONb3yeTcs B

VI3M€pI/ITGJ'IbHOVI TEXHUKE N aBTOMaATUKe.
B atom cny4yae cbopmyna Ang onpeaenedHnss ConpoTuBrneHna UMeeT Bna.

R, =R, [1+0u(z;~1,)]
3HayeHnsa a He ABNAKTCH NOCTOAHHBIMU U U3SMEHSAITCA C U3MEeHEHUEM TemMnepartypbl,

OHaKO B HEKOTOPbIX TEMMNEepaTYpPHbIX MHTEPBanax 3ToT KO3(ULNEHT MOXHO
XapaKkTepu3oBaTb CpedHMM 3HaYeHMeM TeMnepaTypHoOro koaddurumneHTa.

MpumeHsiembln B paboTe npubop (puc. 1) ans 3 5
onpeaeneHns TemnepaTypHoOro koadpdpuumeHTa

Megu cocTouT m3 Katywkum 1. Katywka npeacrasnser [\[[D
cobon KapTOHHbLIN KapKac 2, Ha KOTOPbIA HaMOTaH [ 7 I

Me[HbI NPOBOL C NakoBown nsonaumen. KoHubl
NpoBoAa BbIBEAEHbI K 3aXXMMaM 3, yCTaHOBMEHHbIM
Ha nracTmaccoBou konoake 4. B aTon konoake
3aKkpenneHa cTekrnsHHas npobupka, B KOTOPYHO _\\&
BCTaBIIEH KapKac KaTywkn. CBepxy B KONOAKe
nmeeTca oTBepcTue 5 ans TepMmomeTpa,
N3MepSIOLLIEro TemnepaTypy kaTyLwku. [Nprudop
nomeLLaroT B cocyp ¢ BoAoW. B cocyne nveetcs NS
anekTpuyeckas cnmpanb C BbiIBE4EHHLIM HAaBEPX
knemmamu. lNoacoeanHUB SNeKTpUYECKyo cnmparsb K

4

yd

MCTOYHMKY TOKa, HarpeBatoT Boay B cocyae, \__/
Nepuoamnyeckn cUMTbIBas nokasaHns TepMomMeTpa u
N3Mepsist OMMETPOM COMPOTUBIIEHME KaTYLLIKW. Puc. |

CopaepxxaHue 1 NOpPALOK BbINONMHEHUs paboThl:

1. 3anente B cocyq Boay Ha 2/3 BbICOThI cocyaa. BHMmaHue: 3anvmBasi Boay B cocya,
npUMUTE MepPbI K TOMY, YTOBbI BOga He nonana BHyTPb Npobupku.

2. BcraBbTe B Npobupky TEpMOMETP.

3. BbhkgaB HeKOTOpOE BpeMs, NOKa BbIPOBHAKTCA TeMnepaTypa BoAbl U KaTyLLKK
npubopa, 3anumTe NokasaHust TepmomeTpa to.

4. N3mepbTe MynbTUMETPOM COMPOTUBNEHNE KaTyLKN Rio, 1 3anmwimTe pesynbTaThl B
Tabnuuy.

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

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



MO-15 02 06- OO.11.13 KMPK BrAP® ®I'60Y BO «KI'TY»

DUBVKA | C.28/46

6. CneguTe 3a nosblleHNEM TeMnepaTypbl kKaTylwkn. Korga TemnepaTtypa KaTyLUKu
okaxeTca kpaTtHon 10, T.e. it =30, 40, 50 C° namepbTe CONPOTUBIIEHME KaTYLLKMW.
PesynbTaTbl UIaMepeHui 3anuwmnTe B Tabnuuy.

Mcnonbays pe3ynbTaTbl NepBOro onbita u Tpex nocneayowmx (ti, Ri ), Bolumcnute
AS19 KaXXO0ro onbiTa 3Ha4YeHne TeMmnepaTypHoOro KoaduumneHTa conpoTnBneHus
Meau no dopmyne

© N

o K~ Ry
R, -At

9. PesynbTat namMepeHuin n BblYUCNEHNA 3aHECTU B Tabnuuy.

=

Ne | g, C° R‘Fﬂ ,Om | 1,,C° R, ,Om o,
n/mo rpax’ rpam’

10.Hangute cpegHee 3Ha4yeHne TemnepaTypHOro Ko duuneHTa conpoTMBNEHNs Meau
a.
11.. HavepTtute rpaduk 3aBucumoct R ot Temnepatypsbl t (B macwTabe).

BbiBoa no pa6ore.

KoHTponbHbIe BONpoChI:

1. UTo Ha3bIBaeTCcsa TemnepaTypHbIM KO3I(PULMEHTOM CONPOTUBIEHNA?

2. YpaenbHasa npoBoAUMOCTb NPOBOAHUKA. PUNYECKUIA CMBICTT, EAUHULBI U3BMEPEHUS, OT
4yero oHa 3aBUCUT?

3. KakoBa 3aBMCUMOCTb yAEenbHOro COnpoTUBIIEHUSI MPOBOAHUKA OT TemMnepaTtypbl? Hem
XapakTepuayeTcs 3Ta 3aBUCUMOCTb?

4. TemnepaTypHbIA KO3(PPULMEHT CONPOTUBNEHUS. UTO OH XapakTepusyeT, OT 4Yero OH
3aBucuT. B kakmx eguHmnuax namepsieTca?

5. 3aBucuT nNn conpoTMBEHNEe NPOBOAHMKA OT TeMnepaTypbl? Ecnv 3aBuCcUT, TO KakoBa aTa
3aBNcUMOCTb? OBBACHUTL (PUBNYECKMIA CMBICIT 3TOTrO ABNEHUS.

6. Kak nameHuTCca conpoTuBieHNE NPOBOAHUKA C MOBbLILLEHNEM TeMMNepaTypbl U NoYemy?

7. CpaBHUTb 3aBMCUMOCTb U3MEHEHNSA CONPOTUBNEHUS METaNIMYECKUX NPOBOLHMKOB U
ANeKTPONUTOB OT Temnepatypbl. OGbACHUTL OU3NKY ABNEHUIN, MOPOXKOAOLWMX 3Ty
3aBUCNMOCTb.

8. NameHnTCa N TemnepaTypHbIn KOIMULMEHT CONPOTUBIIEHUS, €CIIM ONPeaensiTb ero no
yaenbHOMY COMPOTMBIIEHUIO, @ HE MO N3MEPAEMOMY COMPOTUBIIEHNIO?

9. 3aBucuT N1 TemnepaTypHbIN KOIGUUNEHT CONPOTUBIEHNSA OT MaTepmana
COMpPOTUBNEHUS.

10. B yem domanyeckuit cMmbicn conpoTuBneHus nposogHmMka? OT 4Yero oHO 3aBUCUT?

11. Hannwute n o6bACHUTE MaTeMaTUYECKYIO 3aBUCUMOCTb COMPOTUBNEHNA OT MaTtepuana
1 pasmepoB CONPOTUBIEHMS.

Ucnonb3yemasn nutepatypa:

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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1 Xpanos J1.C., )KgaHos I".J1. duauka. Y4ebHUK ansa cpegHmx cneymnarnbHbiX y4ebHbIX
3aBeeHnn.

2 CHopHuk 3agay no umsmke. YuebHoe nocobme ansa cpegHux cneumnanbHbiX y4ebHbIX
3aBegeHun./ MNopg pea. P.A. MmagkoBon.

3 JoHaykosa P.A. PykoBoacTBO no npoBeaeHuto nabopatopHbix paboT no dumsnke. — M.:
Bobicwas wkona,

Paspen 3. Tema 3.3 dneKkTprMyecKkuin TOK B pa3fiMyHbIX cpeaax

NabopaTopHoe 3aHaTMeNe 11
OnpepgeneHune 3NeKTPOXMMMUYECKOro 3KBUBarieHTa Meau

Llenb: onpegenuTb cpeaHee 3Ha4YeHne TemnepaTypHOro KoadduumMeHTa conpoTUBeHus
mMeau.

UcxogHble paHHbIe U MaTepuanbl: Beckl ¢ pasHoBecaMn, aMnepmeTp, Yacbl, BEHTUNASATOP
HaCTOMbHbIN UIN ANEKTPONINTKA, MICTOYHUK 3NIEKTPUYECcKon aHeprum (Beinpsimmtens BC 4-
12 nnun 6atapest akkymynsaTopoB), peocTaT, KIoY, MeAHble NNacTuHbl (2 WT.),
coeauHuTEeNbHbIE MPOBOAA, 3MNEKTPONUTUYECKAs BaHHa C pacTBOPOM MeHOro Kynopoca,
Ha)xgayHasi bymara.

Kpatkas aHHOTauus.
Mpwn pacTBOpEHUN INEKTPONMTA NOA BNUSHUEM 3NEKTPUYECKOrO Nons NpomMcxoauT
anccoumaumsa MOeKys aNeKTponmTa Ha NosIoXKUTENBHO N OTPULATENBHO 3apSXKEHHbIE NOHBbI
(anekTponuTudeckasn guccoumayus). ANeKTponpoBOAUMOCTb ANEKTPONMTOB 0bycnosneHa
MOHaMW.

MpoxoXaeHne 3NeKTPUYECKoro Toka Yepes 3NeKTPONUT CONpPOoBOXAaeTCs BblAeneHmem Ha
aneKkTpoaax BELWEeCTB, BXOASALLMX B COCTaB anekTponuTa. Macca BellecTBa,

BbIJENMBLLEroCs Npy 3NeKTponuae 3a Bpems t, Haxoautcs no gpopmyne: M=Kit.

FBneHne anekTponm3a Halwuso LWMPOKOE NPUMEHEHME B TEXHUKE N MPOMBbILLIIEHHOCTMW.
[MprMeHeHMe anekTponunsa: Nosly4YeHne LUBETHbIX METansoB (O4YMCTKa OT NPUMEcen -
paHMpoOBaHKUE); raribBaHOCTEMNMSA - NONTyYeHUe NOKPbITUI Ha MeTanne (HMKenupoBaHue,
XpOMMpOBaHue, 305104eHne, cepebpeHne 1 T.4.); ranbBaHoNnacTuka - NonyyeHe
oTCnaMBaeMbiX MOKPbITUI (penbedHbIX KONui).

Cop.ep>KaHMe n nopAaaokK BbinoJiIHEHUA paGOTbI:

12. TwaTtenbHO OYNUCTUTL NOBEPXHOCTb MEAHOW NNacTUHbI HAaXOa4YHon BGymarom u
B3BECUTb ATY NMACTUHY C MakCMMarbHO BO3MOXHOW TOYHOCTbLHO.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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13.CobpaTb aneKkTpuyeckyto Lernb no
cxeme, B3BELLEHHYIO NNacTUHKY
COeaMHUTb C OTpMLUATENbHbIM MOHCOM
MCTOYHMKA NEKTPUYECKON SHEPTUN:

K B
;-—/-—__-.'l'l"i.__l
14.Tlocne npoBepkn Luenu npenogasartenem, 3aMeTUTb BPeEMS MO Yacam C CeKyHAHOWM

CTPEerKoW, 3aMKHYTb Kintod. BbICTpO yCTaHOBUTL peocTaTtoM cumy Toka 1-2 A.

15.Yepes 8-10 MUHYT Lenb pa3oMKHYTb. [1nacTuHy, cryxallyo B OnbiTe KaTOAOM,
BblHYTb, OCTOPOXXHO OMNOSIOCHYTb BOAOW, BbICYLUNTb Nepes BEHTUNATOPOM Un
3MEKTPONMNTKON, TLWaTEeNbHO B3BECUTL 1 ONpeaennTb Maccy BblAenusBLLIENCS Meau.

16.7o pesynbTatam U3amMepeHun onpeaeniuTb INEeKTPOXMMUYECKUI SKBUBASEHT Meaun No
dopmyrne:

&= —L- 1007 o

17. Pe3ynbTaT UBMEPEHUN N BbIYUCIIEHNA 3aHECTM B Tabnuuy.

w9 )
: . : =
% : ;| < % %Q ! 2
BT IR S P PO T
5 5 2| 3 S 2 -
I M g: IR ERE
SF .| g5 .| g8g| 8 g ik § 8 & A
EEE EEE SEE|8 |42 |S8Ef |5i8% |8

BbiBOg no pabore.
KoHTponbHbIe BONPOCHI.

1. YTO HasbIBAIOT ANEKTPONUTUYECKON auccoumnaumnen?
2. YT0 Takoe anekTponua?

3. CdhopmynupymnTte 3akoHbl Gapages.

4

anBeLI,VITe npuMepbl NCNOJIb30BaHUA INTEKTPOJIN3a B TEXHUKE 1N MPOMbILLUIIEHHOCTN.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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5. C kakou uenbto MeTanmyeckme n3genus nokpbIBaT LMHKOM, XPOMOM, ONTOBOM,
Hukenem?

6. PaCTBOp COoInMn anga Metanna A0JTXeEH CITYXXUTb 3J1EKTPOJIMTOM OJ14 Hl/IKeJ'IVIpOBaHI/IFI? K
KaKoMy MNoOJII0CYy NCTOYHUKA TOKa HY>XHO NpuncoeanHnTb HUKENmMpoBaHHOE n3genue?

Ucnonb3yemasa nutepartypa:
1 Xpanos J1.C., )KgaHos I".J1. duauka. Y4ebHUK ansa cpeaHmx cneymnarnbHbiX y4ebHbIX
3aBeeHnn.

2 CHopHuk 3agay no umsmke. YuebHoe nocobme ansa cpegHux cneumnanbHbiX y4ebHbIX
3aBeneHuin./ MNMopg pea. P.A. magkoBon.

3 donaykosa P.A. PykoBoacTBo no npoBegeHuto nabopatopHbix paboT no gusunke. — M.:
Bobicwas wkona,

Paspen 3.Tema 3.4. MarHutHoe norne.

NabopaTopHoe 3aHsiTME Ne 12
N3yyeHne aneKTpoOMarHUTHOM MHOYKLUN.

Lenb: N3Yy4YnUTb ABJrieHne SﬂeKTpOMaFHMTHOVI MHOYKUUNN.

McxoaHble AaHHbIe U MaTepuanbl: MUMNIMAMNEPMETP, UCTOYHMK NUTaHMUS, KaTyLKK C
cepaevHKammn, MarHuTbl, BblKMoYaTerb KHOMOYHbIA, COeAMHUTENbHbIE NPOBOAA,
MarHUTHas cTperka, koMmnac, peocTar.

KpaTKaﬂ aHHOTauusA

Camblin BaXXHbIN (haKT, KOTOPbLIA yOanocb 0OHapyXnUTb - 3TO TeCHas CBA3b Mexay
SNEKTPUYECKUM U MarHUTHbLIM nonem. [NepBbli war B OTKPbITUN HOBbIX CBONCTB
3NEeKTpoMarHuUTHbIX B3aummogencteumn caenan M. ®apagen B 1831r. AsneHne
3NEKTPOMarHUTHON MHAYKLMKN 3aKoYaeTcs B TOM, YTO B 3aMKHYTOM MPOBOASLLEM KOHTYpe
BO3HMKaET TOK MPU U3MEHEHUWN YnCra IMHUA MarHUTHON UHOYKLUMW, NPOHU3bIBAOLLNX
NOBEPXHOCTb, OFPAHUYEHHYIO 3TUM KOHTYPOM.

CopaepxaHue M NOPAAOK BbINOSTHEHUS1 PpaboTbl

1. MpunctaBuTb CepOEYHMK K OGHOMY 13 MOMOCOB MOMOCOBOr0 MarHMTa U BOBUHYTb BHYTPb
KaTyLlKn, Habnogas 0OAHOBPEMEHHO 3a CTpenkon munnuamnepmeTtpa (MoxHO 6e3
cepAaeyHuka).

2. MoBTOpUTL HabNAeHNe, BbiABUras MarHUT N3 KaTYLLKW, a TaKKe MEHsIst Nonca
MarHuTa.

3. 3admkcmpoBaTb CXxemy OnbiTa U NPOBEPUTL BbINONHEHNE NpaBuna JleHua B Kaxaom
cnyvae.

4. Pacnonoxutb BTOPYH KaTyLUKy psiAOM C NepBOW Tak 4Tobbl OHM coBnaganm.

5. BctaBuTb B 00€ KaTyLUKM Xene3Hble CEPAEYHUKN, N MPUCOEANHNTE BTOPYIO KaTyLLUKY
Yyepes BblKMNtoYaTeNb K UCTOYHWUKY MUTaHKUS.

6. 3amblkasa 1 pasmblkas Kno4, HabnogaTe OTKIIOHEHUE CTPENKU MunaamMnepmeTpa.
7. 3apucoBaTb Cxemy oOnbiTa U NPOBEPUTL BbINONHEHWE npasuna JleHua.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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BbiBOoAabI No paborTe.

KoHTponbHbIe BONPOCHI:

1. KTO OTKpbIN 9BNeHne aNeKTpOMarHMTHON MHOYKLUNUKN?

2. CdhopmynumpoBaTtb 3aKOH 3N1EKTPOMArHUTHON UHOYKLNWN.

3. cnonb3ys npaBuno JleHua, ykasaTb HanpaBfeHne Toka B 3aMKHYTOM KOHTYpe (CM.puc).
4. MarHuTHbIN NoToK. EAMHMLUa marHnTHoro notoka?

Mcnonb3yemas nutepartypa:
CtenaHos C. B.. dusumka. 10-11 knacc : J1ab. akcnepumeHT : KHura ansa yyawmxcs. —
Mocksa : NpoceeweHne, 2005 (cTp.26-27).

Pasgen 4. Tema 4.1. OnektpomMarHuTHble konebaHus.

Na6opartopHoe 3aHATMEN213
U3yuyeHune paboTbl TpaHchopmaTopa.

Lenb: n3yunts paboty TpaHchopmaTopa.

UcxoaHble AaHHbIe U MaTepuanbl: TpaHcopMaTop, BbINPSMUTENb, UMEIOLLINIA BbIBOA
perynupyemoro HanpsbkeHust 8-20 B, aBOMETp LLKOSIbHbIN, peocTaT NON3YHKOBLIN, KITHoY
nabopaTopHbIN, coeanHUTENbHbIE NPOBOAA.

CopaepxaHue U NOPAAOK BbINOSTHEHUS1 PpaboTbl

1. O3HakomuTbCH € Npubopamn n obopygoBaHNEM, YyCTPOMCTBOM TpaHcdopmaTopa.
2. CobpaTb anekTpu4eckyto Lenb no cxeme 1.

3. NamepuTsb |,U, B nepBUYHOM 1 BTOPUYHOM OBOMOTKaX.

4. Pe3ynbTaTbl UAMEPEHUIN N BbIMUCNEHWIA 3aHECTM B Tabnuuy.

Ne MepBnyHas obmoTka BTtopunyHasa obmoTka K.n.Aa.
n/n

U, Iy Py U, I, P,

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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5. o nony4eHHbIM AaHHBIM paccynTaTb
- Koa(ppuumeHT TpaHchopmauum K TpaHcdopmaTopa. Cxema TpaHcdopmaTopa:

[-cnna Toka;
U-HanpskeHue,
I, I,- nokaxeT amnepmeTp;

U, ,U,-NOKaXeT BONIbTMETP; ~6.3 B/@/

-noTpebnsemyro MOLWHOCTb Py
NONE3HY MOLLHOCTb P,, N KOI(ULINEHT NONE3HOro 4ENCTBUA:

a) P1: 11 X Ul! 6), 6) PZZIZ X Uz, B) Knﬂ= P2/P1

6. OnbIT NOBTOPUTL eLE TPU pasa, Kaxabl pa3 MeHssi C NOMOLLbIO peocTaTa,
COMpOTUBIIEHNE HArpy3Kku Tak, YToObl HAaNPsXXKeHNe Ha BTOPUYHOM 0OMOTKE MEHSNOCH
npumMepHo Ha 5 B. B kaxxgom onbiTe namepbTe CUy Toka u

HanpskeHne, B NEPBUYHON U BTOPUYHON 0OMOTKaX M BbIYMCINTE KOIPPULMEHT NONE3HOI0O

JENCTBUS.
A;
W,
K

7. ['lo nony4YeHHbIM JaHHbIM NOCTPOoUTb rpaduk 3asncumocTu K[ tpaHchopmartopa ot
NnoJsie3HO-pacxogyemMon MOLLHOCTH.

8. o ropmM3oHTanbHOM OCK OTNOXUTE MOLLHOCTL B MacwTabe 1cm=0.1 BT, a no BepTukanu
KrQd s macwtabe 1cm-10%

BbiBoabl Nno paborTe.

KoHTponbHbIe BONpocChbl:

1. Moyemy cepaeyHuKM TpaHCOpMaToOpoB COBMPAOT N3 NNACTUH 3NEKTPOTEXHNYECKON
ctanun?

2. [Novyemy HanpsKeHWe U3MepST, NpU onpeaeneHnn KoadduuneHTa TpaHchopmaumnm
npv 3aMKHYTOW BTOPUYHOWN Lienu.

3. Mouemy Kr npumeHsiemoro B pabote TpaHcopmaTopa 3HAaYNTENBHO HUXKE, YEM Y
NPOMbILLIEHHbIX, 6OMBLION MOLWHOCTN?

4. Y10 Takoe KoadhPuMUMEHT TpaHCcHOpMaLMM U OT YEro OH 3aBUCUT?

5. Ha kakom hm3nyeckom npuHUmMne OCHOBaHO AencTBne TpaHcopmaTopa?

6. Ycnexu anektpudukauyumn B Poccum.

Ucnonb3yemasa nutepartypa:
I.A.Mskmwes, b.6.byxoBues (ctp. 107 4.11)

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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CtenaHoB C. B.. ®usuka. 10-11 knacc : J1ab. akcnepuMeHT : KHura ans yvawmxcs. —
Mocksa : NpocBelyeHne, 2005 (ctp.31).

Pasgen 5. Tema 5.1. leomeTpuyeckasa onTtuka.

Na6opartopHoe 3aHATMENe14
MNoka3saTenb npenomneHus crekna.

Uenb: onpeaesnnTb nokasaTesb npesioMIieHnA CTekrna.

UcxoaHble AaHHble U MaTepuanbl: CTeknaHHas nnactvHa ¢ AByMS napanfiesbHbIMn
rpaHsamMun, 6ynasBku ¢ NNACTUKOBOW FONOBKOM(3LWT), TPAHCMOPTUP, NOABEMHbIN CTOSUK,
Tabnvua TpUroHOMeTpUYECKUX PYHKLMNN.

Kpatkas aHHoTauus

CBeT npu nepexoae uU3 oaHoON cpeabl B APYryl0 MEHSIET CBOE HanpaBreHue, T.€.
npenomMnseTcs.

MpenomneHne o6bACHAETCA TEM, YTO CKOPOCTb PacrpOCTPaHEHUS! CBETA NpW Nepexoae n3
O[HOW cpenbl B APYryl0 U3MEHSIETCS U NOAUYNHSAETCS crneayoLwmnm 3aKkoHaM:

1. Mapaowmi ny4 nexat B OAHOM MIOCKOCTU C NepneHanKynapom, NpoBeAEHHbIM Yyepes
TOYKY NageHus K pasgeny AByx cpeq.

2.0THOLWeHWe cuMHyCa yrna nageHns u cMHyca yrna npenomnenus f - BennynHa
NOCTOSIHHAsA ANS AaHHbIX ABYX Cped U Ha3biBaeTca KOadUUMEHTOM nNpenomMneHus (n),
BTOPOW Cpeabl OTHOCUTENBHO NEPBOM:

n = sinalsing.

CopaepxaHue 1 NOPAAOK BbINOSIHEHUS paboTbl

1. O3HakomuTbCA € Npubopamu 1 obopyaoBaHNEM.

2. Ha nogbeMHbI CTONMK NONOXUTL Pa3BepHYTYHO TeTpaab Ans nabopaTopHbix paboT. Ha
NNCT TeTpaam nNnawwMs NONOXUTb CTEKMNAHHYIO NIAacTUHY U KapaHgawom obBecTun e€
KOHTYPBbI.

3. C gpyroun CTOpPOHbI CTeKIa, NOMOXUTb Kak MOXHO Aarnblle Apyr OT gpyra, ABe GynaBku
Tak, YToObl NpAMasn Npoxoasilas Yepes HUX He Bbina NnepneHavKynspHa O4HOM 13
napannesnbHbIX rpaHen NnacTuHbI.

4. TpeTbto BynaBky pacrnonoXuTb MO rpaHn ¢ 4PYrov CTOPOHbI CTEKIa MU BKOMNOT €€ Tak,
4YTOObLI CMOTPS BOOMb BCEX OYNaBOK B CTEKIO BUAETb X PACMNONOXEHHBIMU HA O4HOWN
NPSAMOWN.

5. Ctekno n 6ynaBku, CHATb 1 MeCTa HaAKOToB OTMETUTb Toukamun 1,2,3. Yepes Toukn 1, 2 un
3 NpoBeCTU NpsAMble 4O NepeceyYeHns ¢ KOHTypamm cTekna. Yepes Touky 2 NpoBeCTU
nepneHavkynsap K rpaHuue AB aByx cpeq Bo3gyx-CTeKo.

6. OTMeTUTb yron nageHus a v yrosn npenomMneHns B TpaHCNopTUPOM, N3MEPUTb 3TW YIIbl U
no Tabnuue 3Ha4YeHUn CUHYCOB ONpeaeniTb CUHYCbl 3TUX YrIOB.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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BapuaHT 2
lMokasaTenb NpenomMneHns cTekna oTHOCUTENBHO Bo3ayxa onpeaensdercsa no oopmyne:

n=sina/sinf
rge a - yrons nagieHus nyyka cBeTa Ha rpaHb nracTuHbl U3 BO3ayxa B CTEKIO;
B - yron npenomMneHnsi CBETOBOrO My4ka B CTeKme.

[lnsa onpegeneHns oTHOLLEHUS, CTOSALLEro B NpaBoun YacTu oopMyribl, NOCTyNnakoT
cnegywowmnm obpasom. Nepen TeM Kak HanpaBuUTb Ha NIIACTUHY CBETOBOW My4YOK, eé
pacnonararT Ha NMcTe MUNIMMeTpoBon Bymarn (Mnu nucte Gymaru B KNeTKy) Tak, 4ToObI
OQHa 13 eé napannesibHbIX rpaHern coenana c npeaBapuTenbHO, OTMEYEHHOW NMHNEN Ha
Oymare. 3Ta NMHUS YKaXeT rpaHuuy pasgena cpef: Bo3ayX - CTEKNO. TOHKO OYUHEHHBIM
KapaHZaloM NpoBOAAT SIMHMIO, BAOSb BTOPOW NapanfienbHon rpaHu. 3ta NMHUS
n3obpakaeT rpaHvLy pasgena cpef CTeKo - BO3ayX.

Mocne aToro, He cMeLLasi NNacTUHbl, Ha €€ NepBY NapannesibHy rpaHb HanpaensalT
Y3KWIA CBETOBOW My4OK NoA Kakum-nnbo yrrom K rpaHn. Boonb nagatowlero Ha nnacTtuHy u,
BblLLeALEero N3 Heé CBeTOBbIX MYy4YKOB KapaHA4aLIOM CTaBAT TOYKN. 1,2,3 1

4. [Nocrne aToro namnoYky BbIKMOYaT, NNACTUHY CHUMAKT N C NOMOLLbIO FIMHENKU
nNpoYepYnBaloT BXOOALWMMN, BIXOOALWNA U NepenioMAEHHbIN nyyun. Yepes Touky B rpaHuubl
pasfgena cpea, BO34yX - CTEKNO, NPOBOAAT NepneHANKYNAP K rpaHuue, oTMeYaroT yriv
nageHust a n npenomMmnenus B. [lanee ¢ NOMOLLbIO LMPKYSIS NPOBOASAT OKPY>KHOCTb C
LEHTPOM B TOYKe B 1 cTpoat npsmoyronbHble TpeyronbHukn ABE n

CBD

Tak kak sina=AE/AB, sin g = CD/BC u AB=BC, 10 hopmyna ans onpegeneHus
nokasaTtesnsi NpenioMneHns cTekna nmeeT Bug

n=AE/DC

OnuHy oTpeskoB AE n DC n3mepsoT no munnuveTtposon dymare.

BbiBoabl no paborTe.

KoHTponbHbIe BONpocChbl:

1. Yto HasbiBatoT NpenomneHnem ceeta. OTpaxeHnem ceseta?

2. OT yero 3aBMCUT NoKasaTeslb NPEIOMIEHNA?

3. Kak nsmeHsietca nokasartenb NpenomMieHns npu nepexoge ceBeta u3 meHee nroTHOn
cpenbl B 6onee NnoTHYHo.

4. B kaKkon cpefe CKopoCTb cBeTa HanbonbLaa?

5. MNpwn Kaknx ycrioBUAX MOXeT HacTynaTtb NOSIHOE OTpaXxeHne?

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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Mcnonb3yemas nutepartypa:

CtenaHoB C. B.. ®usuka. 10-11 knacc : J1ab. akcnepuMeHT : KHura ans yvawmxcs. —
Mocksa : NpoceeleHne, 2005 (cTp.38-40).

IA.Msakmwes b.5.byxoBues. 11 knacc (cTp.162).

Tema 5.2 BonHoBble cBOMUCTBa cBeTa

JNTa6opaTtopHoe 3aHATHE Nel1l5

OnpepeneHne ANWHLI CBETOBOW BOSHbI NPU NOMOLWM AU(PAKLIMOHHOW peLueTKu

Uenb paGOTbIZ n3yyvyeHune ABneHuns )J,M(bpaKLl,l/ll/l cBeTa N UncCnosib3oBaHME 3TOrNo ABJIEHUA
anda onpepneneHna annHbl CBETOBOW BOJSIHbI B pa3finyHbIX YaCTAaX BUOMMOIO CrnekTpa.

Mpubopbl U maTepuransl: AMdpaKLUMOHHASA peLLETKa; NNockas LWKana co Wenbo 1
namMna HakanvMBaHusi C MaTOBbIM 3KPaHOM, YKPEnnéHHbIE Ha ONTUYECKOW CKaMbe;
MUINIIMMETPOBas NUHeNKa.

1. TEOPUA METOOA

dndpakumen BonH Ha3biBaeTca ormbaHme BonHamm npensatcTeuin. MNog npenaTcTemuaMm
NOHUMAIOTCS pasnnyHble HEOOHOPOAHOCTU, KOTOPbIE BOJSIHbI, B YACTHOCTW, CBETOBLIE, MOTYT
ormbaTb, OTKIMOHAACH OT NPSAMOSIMHENHOrO pacnpocTpaHeHus n 3axogsa B obnactb
reomeTpuyeckon TeHu. [indpakumna HabngaeTcs Takke, Koraa BOSIHbI NPOXOAAT Yepes
oTBepcTus, ormbas ux kpas. Audpakums 3aMeTHO BblpaXKeHa, eCnu pasmepbl NPenaTCcTBUN
UM OTBEPCTUN NOPSAKa ANUHBI BOSTHbI, @ Takke Ha 60SbLINX pacCTOSHUSAX OT HUX MO
CpaBHEHUIO C UX pasMepamu.

Andopakumns ceeTa Haxo4UT NpakTU4eckoe NpUMeHeHne B AN PakUNOHHbBIX peLLETKax.
AnpakumMoHHON peLlETKON Ha3bIiBaKOT BCAKYIO NEPUOANYECKYIO CTPYKTYPY, BIIMSIOLLYIO Ha
pacnpocTpaHeHne BOSIH TOW Unu nHown npupogel. MNpoctenwasn ontnyeckas andpakunoHHas
pelwéTka npeacrasnaeT cobon pag oaMHaKOBbIX NapannenbHblX OY4eHb Y3KUX LWenewn,
pasgenéHHbIX O4MHaKOBbIMU HENpo3pavHbiMy noriocamun. Kpome Taknx npo3payvHbixX
PELETOK CYLLECTBYIOT TaKKe oTpaxkaTeslbHble AN PaKLMOHHbIE PELLETKN, B KOTOPbIX CBET
oTpaxaeTcs OT napanneribHbIX HepoBHOCTEWN. [1po3payHble AU PaKUMOHHbIE PELUETKN
00bIYHO NpeacTaBnsAlT COBOM CTEKNAHHYIO NNACTUHKY, HA KOTOPOM arMasoM C NOMOLLbIO
cneynansHON AenUTenbHOW MaLUUHbI NPOYepPYEHbl MOSOCH! (LUTPUXK). ST LLTPUXM
ABNAOTCSA NOYTU NOSTHOCTLIO HEMPO3PaYHbIMWN NPOMEXYTKaMU MeXay HeNnoBpPeXOAEHHbIMN
YaCTAMM CTEKITAHHOW NMACTUHKN — LWeNnsaAMn. Y1Cro WTPUXoB, NPUXOSALLNXCA HAa eOuHULY
ANWHBI, yKa3blBaeTcsa Ha peLuéTke. lNeprnoaom (NocTosHHON) pelwéTkm d HasbliBaeTcs
CyMMapHas LUMpMHa OAHOro HENPO3pa4vyHOro WTpMxa nioc LWMpUHa OAHOM Npo3padHom
LLenn, Kak nokasaHo Ha puc. 1, rae nogpasyMeBaeTCs, YTO LWTPUXM U MOMOChI PacnonoXeHbl
neprneHanKynApHO MIOCKOCTN PUCYHKA.

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

Puc. 1. lNpoxoxaeHne ceeTa Yyepes UPPaKLUNOHHYIO peLleTKy

OP: J1 — cobupatowada nuH3a, 3 — akpaH gnga HabnogeHna gudpakumMoHHON KapTuHbl, M
— TOYKa CBEAEHMSA NapannenbHbiX nyyen

Ecnu nagatowmn Ha pelweTKy CBET COAEPXKUT BOSTHbI pasnnyHbIX 4nivH 1A, 2, 3, ..., TO
no dpopmyne (2) MOXXHO nogcuymTaTth AN Kaxaon kombuHaumm K , ansa Kotopbix dyayT
Habn4aTbCA rnaBHble MAaKCUMYMbl MHTEHCUMBHOCTUM CBETA.(p CBOWM 3HAYEHUA yrna
andpakumm Am

Mpu k =0, T. €. B HAaNpaBreHUn, CTPOro NepneHANKYNSPHOM MIOCKOCTM PELLETKN,
YyCUNMBAOTCS BOSHbI BCEX ANVH. DTO Tak Ha3blBaeMblIi CNEKTP HyreBoro nopsigka. [isa
3Haka, tk 0 cooTBEeTCTBYIOT ABYM cucTeMam ANPaKLMOHHbIX CNEKTPOB, PACMONOXKEHHbIX
CMMMETPUYHO MO OTHOLLEHUIO K CMIEKTPY HYNEeBOro nopsiaka, crieea v cnpaea oT Hero. Mpu
k = 1 cnekTp HOCUT HasBaHWe crnekTpa NepBoro nopsiaka, npyu k= 2 nonyyaeTcs cnekTp
BTOPOro nopsiaka v T. 4.

Ha TéMHOM (pOoHE MOXXHO BUOETb CUCTEMY OTAENbHbIX APKUX IMHUIA O4HOrO LBeTa, 13
KOTOPbIX KaXkgas COOTBETCTBYET CBOEMY 3Ha4YeHuto A KapTuHa, BO3HUKaKOLWas Ha 3KpaHe B
crnyyae MOHOXpPOMaTUYECKOro CBETA, T. €. CBETa, XapaKTepmnayemMoro ogHou onpeaenéHHom
JNVWHON BOJHbI.

Puc. 2. Bug kapTuHbI, nony4aemMon ¢ NOMOLLbIO AUPpakLMOHHOW peLLEeTKN:

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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a) cnyyam MOHOXpoMaTU4eckoro ceeta, 6) cnydyan 6enoro ceeta HabnogaeTca HyneBoun
MaKCUMYM, SBNAKOLLMNCS LLEHTPOM ANGPaAKLUMOHHOM KapTUHbI.

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

CnocobHocTb AndpakUMOHHON PELLETKN pasnaratb CBET B CNEKTP UCMOMb3YIOT Ha
NPaKTUKN 15 NONyYeHUs U uccrieqoBaHUs CrnekTpos.

Llenbto gaHHom nabopaTtopHon paboTbl ABNSETCA onpeaenenne OnnHbl CBETOBLIX BOSTH B
pasnnyHbIX 0611acTax cnekTpa npy nomowm andpakunoHHom peéTkn. Cxema yCTaHOBKM
nokasaHa Ha puc. 3.

OnpepneneHue ANWHblI CBETOBOM BOMHbLI C NOMOLLLIO
AndpakUMOHHOW peLUéTKMN

i 10016 w igh o

| [T (oo e I| oo |l

EEEEEEENI
~ @® Cnektp
,'\ O KpacHslit
POCCTE)FIHMG oT R= 50 M !w enéHbIi
PELETKIM AD o
SKpAHa CHHHA
O ®uoneTosbiil

Puc. 3. Cxema nabopaTopHOM yCTaHOBKM

a¥=m,
X , OTKyAa
A= d-y
k-x _

2. NOPAAOK BbIMOJIHEHUA PABOTDI

1. YcTaHoBUTE, Kak NokasaHo Ha puc. 3, LWKany ¢ OTBEPCTUEM A Ha OAMH KOHel,
ONTUYECKOM CKambk BOMIM3M OT NnamMnbl HakanmBaHna S, a ANPaKUMOHHYO PELLETKY — Ha
Apyron eé KoHeu. Bknounte namny, nepen KOTOPOM HAaXOAUTCA MaTOBbIA 3KPaH.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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2. MNepeppuras pelwéTky No ckambe, gobenTtech, YTOObI KpacHasi rpaHnLa NPaBoro
cnekTpa nepsoro nopsigaka (k = 1) coBnana ¢ Kakum-nmbo uenbiM geneHnem Ha wkane k.

3. Ncnonb3ysa NnuHenky, namepbTe pacCTosHME X OS5 3TOro crnyyasi.

4. lNMpopgenanTe Te xe onepaunn Ans oMoneToBon rpaHuLbl NMPaBoro cnekTpa nepBoro
nopsigka U aAnga cepeauHbl 3eNEHOro y4yacTtka, pacrosfioXXeHHOro B cpefHen YacTtu cnekrpa (B
AanbHerwem aTa cepeauHa 6yaeTt ansa KpaTtkocTu Ha3bIBaTbCA 3ENIEHON NIMHUER).

5. AHanorn4Hole n3amepeHns npogenanTte 4ns neBoro cnekrpa nepsoro nopsagka (k 1).

Yuytute, 4TO ANSA NeBbIX CNekTpoB Ntoboro nopsigka k < 0 M UM COOTBETCTBYHOT
oTpuuaTenbHblE 3HAYEHMSY.

6. Te »xe camble onepauuu npoaenanTe gnsa KpacHon 1 (opnoneToBour rpaHnL 1 onsa
3€NEHON NIMHUN CNEKTPOB BTOPOro nopsiaka.

7. Pe3ynbTaT MU3BMEPEHUIN U BbIYUCIIEHNIA 3aHECTM B Tabnuuy

CnekTp namnsl % Al
kK | x,cm |y, c™m Ai, HM < } AA; = <;~) A—i. HM < >
HakanueaHus HM ’ HM
1 30 2 667 49
KpacHas
1- 27 2 741 716 25 25
rpaHuua
2 27,5 4 741 25
1 43 2 465 17
durnonertoBad 1- 42 2 476 6
483 15
rpaHuua 2 39 4 513 30
2— 42 4 476 6
1 39 2 513 40
3enéHas 1- 36 2 556 3
553 20
NUHNSA 2 34 4 588 35
2— 36 4 556 3

4. KOHTPOJIbHbIE BOMNPOCHI

1. B 4ém cocTouT aBneHne gmudpakumm n korga gupakumsa Hanbdonee 3aMeTHO BblpaXkeHa?

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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2. Yto Takoe andpakumMoHHasa peLlwéTka 1 Ansa Yero nogobHble peLeTkn NCnonb3yrTes?
3. YTo 06bI4HO NpeacTaBnseT cobon npo3payvHas gudpakLnoHHas peluéTka?

4. KakoBO HazHa4eHMe NUH3bI, ICNONb3yeEMOWN BMECTE C ANpaKLMOHHON peLLéTKkon? YTto
CNY>XUT NIMH30M B JaHHOW paboTe?

5. Noyemy npu oceeleHnn 6enbiM CBETOM B LIEHTPArbHON YacTu ANPaKLNOHHON KapTUHbI
BO3HWKaeT 6enas nonoca?

Tema 5.2 BonHoBble cBOMUCTBa cBeTa

INa6opaTtopHoe 3aHATHME N216
HabnopeHne cnekTpoB nany4veHue

Lenb: npoHabniogaTtb NMHeyaTble CNEeKTpbl BOAOPOAA M renus, AaTb XapaKTepucTmky
CMEKTPOB.

UcxoaHble fgaHHbIe U MaTepuanbl: cnekTpanbHble Tpybkn ¢ H n He, nctouHmk-cnekTp 1,
NCTOYHUK NUTaHKUSA, LUTAaTUB, COEANHUTENbBHLIE NPOBOAA.

Kpatkas aHHoTauus:

B 06bl4HbIX YCIOBUAX BELLECTBO B ra3006pasHOM COCTOSHUMN ABNAETCHA N30NATOPOM,

TaK Kak aToOMbl NN MOSEKYIbl, SIBASOTCA HEUTpanbHbiMU. HO ra3 MOXHO caenatb
NPOBOAHMKOM NpU onpeaeneHHoM noHuaatope. NpoxoxaeHne Toka Yepes ra3 HasblBaeTCs
rasoBbIM Pa3psiAoM.

FBneHne NpoxoXaeHUsa SNeKTPUYECKOro Toka Yepes ras, Habnogaemoe TonNbko nNpu
yCrOBMU Kakoro-rmbo BHeLLHEro BO34eNCTBUS, Ha3blBaeTCA HECAMOCTOATENBbHbIM.
ABneHne NpoxXoXaAeHUs Yepes ras ANIEKTPUYECKOro ToKa, He 3aBUCSLLENO OT AEeNCTBUN
BHELLHMX NOHM3aTOPOB, Ha3blBAETCHA CaMOCTOATENbHbLIM Pa3pagoM.

B 3aBMCMMOCTIN OT CBOMCTB U COCTOSIHUM ra3a, Xxapakrepa 1 pacnosfioXXeHNsa aNekTpoaos, a
TakKe OT NPUSTOXEHHOrO K 3MeKTpodaM HanpsiKeHWe BO3HUKAKT pasfvyHble BUuabl
CaMOCTOATENbLHOro paspsaga B rasax

Mpn HU3KNX AaBneHusx (GecaTble U coTble 40N MM. PT. CT.) B TpyOKke Habntogaetcs
Tnetowmn paspag. Npun atom Bes Tpybka, 3a UCKIOYEHNEM HEBOMbLLOrO y4acTka BO3ne
KaTtofa, 3arnorfiHeHa o4HOPOAHbLIM cBeYeHeM. B 3aBMCMMOCTH OT rasa, 3arnosHSLWero
TpybKy, cBeYeHne HabnogaeTcs UBETHbIM. Takne rasopaspsigHble Tpybkn 4acto
ncnonb3yeTcs Ans oPopMNeHns pekram.

CopaepxxaHue M NOPAAOK BbINOMIHEHUS PaboTbl:

1. O3HakoMuTbCA € Npnbopammn n o6opyaoBaHUEM.

2. MoakntounTb cnekTparnbHble TPYOKN K UCTOYHUKY NUTaHUA cnekTp-1.

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

4. Habntogatb NMHen4aTble CNeKTpbl BOAOPOAA, a 3aTeM renusi.

5. Onucatb uBeTa CNekTpoB BOAOPOAA U renns B CTPOron NocneaoBaTenbHOCTH.
6. PaccmMoTpeTb CNekTpbl CKBO3b rPaHW CTEKMSHHOW NNAaCTUHbI.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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7. 3apucoBaTb Hanbornee spkue NUHUM CNeKTPoB Boaopoda U renus.
8. [laTb onpeneneHns Bcex BUOOB CMEKTPOB

BbiBOoAabI No paboTe.

KoHTponbHbIe BONPOCHI:

1. YT0 Ha3bIBalOT ra3oBbIM Pa3psaoM?

2. Kakne rasoBble pa3psiabl Bbl 3HaeTe?

3. Mpwn kaknx ycrnoBmusix MOXXHO HabnaaTb KOPOHHbIN pa3psa?
4. ['ne MOXHO HabnogaTb NCKPOBOW paspsia

5. MpuBeanTe npumMepbl NPUMEHEHWUI 3NEKTPUYECKNX pa3psaoB?

Ncnonb3yemasa nutepartypa:
".A. Makmwes b.5. byxoBues (1 4.cTp.331).

Tema 7.2 3Bonwouna BceneHHon

NabopaTopHoe 3aHATMENe 17

M3yuyeHune 3Bé3gHOro Heb6a ¢ NOMOLWbLIO NOABUXHOMN KapTbl 3B€34HOro Heba

Llenb: NO3HaKoOMUTBLCA C NOABMXHOW KapTon 3B€34HOro Heba, HayunTbCsa onpeaensaTb
yCrnoBusi BUANMOCTUN CO3BE3ANN HAYYMTbCS ONpeaenaTb KOOpauHaThl 3Be3[.

McxoaHble AaHHbIe U MaTepuanbl: NOABMKHAsA kKapTa 3Be3aHoro Heba.

Kpatkas aHHOTauus.

Bug 3B8€34HOro Heba M3MeHsieTcst U3-3a CyTOYHOro BpaweHus 3emnu. MiameHeHune Buaa
3B&34HOro Heba B 3aBMCUMMOCTW OT BpEMEHM roga NponcxoauT BcreacTeme obpaleHus
3emnun Bokpyr ConHua. PaboTta nocesleHa 3HakOMCTBY CO 3BE€34HbIM HEOOM, peLleHunto
3aJauy Ha ycroBus BUOUMOCTM CO3BE3ANN N OnpeaenieHnn Nx KoopanHar.

Ha nogswxHou kapTe:

3BE&3bl MOKa3aHbl YEPHbIMU TOYKaMK, pasMepbl KOTOPbIX XapaKTepu3yoT SSPKOCTb
3B&3[;

TYMaHHOCTN 0003HaY€eHbI LUTPUXOBLIMU JIMHUSIMU;
CEBEpPHbIV MNONKC MUpa U306paxKEH B LIEHTPE KapThl,

NMHUK, UCXOASLLME OT CEBEPHOro nosoca Mupa, NokasbiBatoT pacnofioXeHne Kpyros
CKINOHeHus1. Ha 3B&€3gHon KapTe ansa AByX Gnmkanwmx KpyroB CKIOHEHWS YriioBoe
paccTosiHMe paBHoO 1 y;

HebecHble napannenn HaHeceHbl Yepe3 30°. C nx NOMOLLbI MOXHO NMPON3BECTH
OTCYET CKNoHeHune ceeTun o;

TOYKM NepeceyeHunst IKNMNTUKN C IKBATOPOM, ANsl KOTOPbIX NnpsiMoe BocxoxaeHune 0 n
12 4., Ha3bIBalOTCA TOYKaMn BeceHHero g U1 W paBHOOEHCTBUN;

no Kpato 3Be34HOM KapTbl HAHECEHbI MeCALbl 1 YMChna, a Ha HaKnagHOM Kpyre — 4Yachbl;

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



MO-15 02 06- OO.11.13 KMPK BrAP® ®I'60Y BO «KI'TY»

DUBVKA | C.42/46

e 3EeHUT pacnonoxeH B6nM3mM LeHTpa Bbipe3a (B TOYKE NepeceyeHnst HUTw,
n3obpaxkatoLlen HebecHbI MepuamaH ¢ HebecHOW napannenbto, CKNOHEHE KOTOPOW
paBHO reorpadMyeckon LWMpoTe MecTa HabnoaeHus).

e [1ns onpeneneHnst MeCTONonoXeHnss HebecHoro ceeTuna HeobxoanmMo Mecsu, Y1Cno,
yKaszaHHOe Ha 3BE€34HOM KapTe, COBMECTUTb C YacoM HabnaeHnsa Ha HaknagHoM

Kpyre.

HebecHbi akBaTOp — G0onbLLON KPYr HeGecHon cdepbl, NNOCKOCTb KOTOPOro
nepneHavKynapHa ocn Mupa u coBnagaeT C NOCKOCTbIO 3eMHOro akBatopa. HebecHbIn
3KBaTOp OenuT HebecCHyto cdepy Ha ABa NonyLwapus: ceBepHoe nonyliapue, ¢
BEPLUMHON B CEBEPHOM MOMOCE MUPa, U KOXXHOE nonyLliapue, ¢ BEPLUNHOW B HKXXHOM
nosntoce mmpa. Co3Besans, Yepes KoTopble NPOXOANT HEBECHbIN 3KBATOP, HAa3biBalOT
aKBaTOpuanbHbiMW. PasnuyatoT co3Be3ams toxHble U ceBepHble. Co3Be3ansa CeBepHOro
nonywapusa: bonbwaga n Manas Megseguubl, Kaccnones, Lleden, OpakoH, Jlebenb,
Jlnpa, Bononac u ap. K toxxHbim oTHocsaTca KOxHbIn KpecT, LleHTaBp, Myxa, >KepTBEHHUK,
FOXHbIN TpeyronbHuK.

Montoc mmpa — Toyka Ha HebecHoM cahepe, BOKPYr KOTOPOU NPOUCXOANT BUOUMOE
CYTOYHOE [BMXEHMNE 3BE3 U3-3a BpaLLeHUs 3emnu BOKpYr cBoen ocn. HanpasneHue Ha
CeBepHbI NOMKOC MUpa coBnagaeT ¢ HanpaBneHMeEM Ha reorpaduyecknin ceeep, a Ha
KOXHbIN Nontoc Mnpa — ¢ HanpasneHnem Ha reorpaduyecknin tor. CeBepHbIn NOSOC
Mupa HaxoamTcsa B cosse3ann Manon Megseguubl ¢ NONISSPUCCMMON (BUANMAs sipkasi
3Be3fa, Haxoaswasca Ha ocu BpaweHnsa 3emnun) — MonapHon 3Be340W, HXHbI — B
co3pe3gmn OKTaHT.

TyMaHHOCTb — y4aCTOK MEX3BE3HOMW Cpe/bl, BbIAENAOLWNACA CBOMM U3NYyYEHNEM
UIn NornoLeHnemM nsnyyeHus Ha obwem ¢oHe Heba. PaHee TymaHHOCTAMM HasbiBanm
BCSAKNIN HENOABMXHbBIA Ha HEGE NPOTsKEHHBbIN 06bekT. B 1920-e rogbl BLIACHUOCH, YTO
cpeav TYMaHHOCTEW MHOrO ranakTuk (Hanpumep, TymaHHocTb AHgpomeasl). [ocne
3TOro TEPMUH «TYMaHHOCTb» CTasn NoHMMaTbcsa 6onee y3ko, B yka3aHHOM BbilLE CMbICHE.
TyMaHHOCTW COCTOAT U3 MNbIfK, rasa v nnasmbl.

AknunTuka — BonbLUoKn Kpyr HebecHom cdepbl, N0 KOTOPOMY MPOUCXOANT BUOUMOE
rogudHoe asmxeHne CornHua. MNnockocTb aKMMNTUKN — MAOCKOCTb 0bpalleHnsa 3emnm
Bokpyr CornHua (3emMHon opbuTsbl).

B 3aBucumMocTu oT MmecTa HabnogaTtens Ha 3eMne MeHsieTcsl Bua 3Be3aHoro Heba u
XapaKkTep CyTOYHOro ABmxkeHus 3Be3n. CyTouHble NyTu CBETUN Ha HebecHol chepe —
3TO OKPY>KHOCTW, NMITOCKOCTUN KOTOPbIX NapannensHbl HeGecHOMY 3KBaTopy.

PaccmoTtpum, kak nameHsieTcs Bug 3se3gHoro Heba Ha nontocax 3emnu. Nonc —
3TO Takoe MeCTO Ha 3eMHOM Luape, rae OCb MMpa CoBMnagaeT C OTBECHOM NMHMEN, a
HeBECHbIN 3KBAaTOP — C FOPU3OHTOM.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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[na HabniogaTens, HaxoasLwerocs
Ha CeBepHoM nontoce 3emnu,
MonsipHas 3Be3ana byaet
pacnonaraTbCs B 3eHUTe, 3BE34bl
OyayT OBUraTbCA MO Kpyram,
napannenbHbiM MaTeMaTU4eCcKoMy
rOPMU30OHTY, KOTOPbIN COBNaaaeT C
HebeCHbIM akBaTopoMm. Npun aToMm
Hag ropusoHTOM ByayT BUAHbLI BCe
3B€3/bl, CKITIOHEHME KOTOPbIX
nonoxutensHo (Ha KOXHom
nosntce, HaobopoT, 6yayT BUAHbI
lopuaonT BCe 3Be3[bl, CKIIOHEHME KOTOPbIX
oTpuUaTenbHO), a NX BbicoTa B
TeyeHue CyToK He bypaeTt
n3meHsTbes. Nepemectumcs B
NpVBbIYHbIE 4151 HAC cpeaHue
LWMpOTbl. 34eCb yXe 0Cb Mupa u
HebeCHbIN 3KBATOP HaKMOHEHbI K
rOpu3oHTY. M03TOMY 1 CyTOYHbIE
nyTu 3B€34 Takke byayT
HaKIMOHEHbI K FOPU3OHTY.
CnepoBaTtenbHO, Ha cpeaHnx
LMpoTax HabnaaTenb CMOXeT
HabnaaTbe BOCXoadLme v
3axoaslime 3B&3abl.

Moo BocxoaoM NoHMMaeTcs
SIBMIEHME NepeceyYeHnst CBETUIIOM
BOCTOYHOW YaCTU UCTUHHOIO
ropu3oHTa, a Noa 3axoaom —
3anagHon YacTu 3TOro ropu3oHTa.
Mommmo aTOro, YacTb 3B€3[,
pacrnonararLuxcs B CEBEPHbIX
OKOMOMONSAPHbIX CO3BE3AUSX,
Hukoraga He ByayT onyckaTbcs 3a
ropu3oHT. Takue 3B&34bl NPUHATO
Ha3biBaTb He3axoaAawmmu. A
3BE&3[bl, PacnosioXXeHHble OKONo
KOxHOro nontoca mupa gns
HabniogaTensa Ha cpeaHnx
lwmpoTax byayT aBnATbLCA
HEeBOCXOOSALMMM.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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OTtnpaBumMmcs ganblle — Ha
3KBaTOp, reorpaduyeckas LwmpoTa
KOTOPOro paBHa Hynt. 30ecb OCb
Mupa coBnagaeT c NoslyaeHHON
nuHWen (To ecTb pacnonaraeTcy B
NSOCKOCTU ropM3oHTa), a
HebeCHbIN 3KBaTOP NPOXOANT
yepes 3eHUT.

b
.
.
.
.
.
.
.
.
.
‘

CyTou4Hble nyTu Bcex, 6e3
WCKITIOYEeHUs, 3B8e3[
nepneHanKyNApHbl TOPU3OHTY.
MoaToMy HaxoadACh Ha aKBaTope,
HabniogaTenb CMOXeT yBUaeTb
BCE 3BE€3[bl, KOTOPbLIE B TEYEHNE
CYTOK BOCXOAAT U 3axX0a4T.
Boobuie, ansa Toro, 4Tobbl CBETUIO
BOCXOAMITIO N 3aX04uIO0, ero
CKITOHEeHue no abcontTHOM
Benn4ynHe A0KHO ObiTb MEHbLLE,
yem

18] <90°— ¢

[6] =90°—¢ -

Ecnun , To B CeBepHOM nonywapun oHa bygeT aBnATbCs He3axoaaLen
(ansa KOxxHoro — HeBoCXOAOsLEN).

Torga o4eBUAHO, YTO T€ CBETUNA, CKNOHEHME KOTOPbIX 6] =90°—¢ , ABNAOTCSA

HeBocxogawmumMmn ans CesepHoro nonywapus (unu Hesaxogsawmmmn ons KOXHoro).

JkBaToOpMuanbHasa cuctema
KoOpAMHaAT — 3TO cucTeMa
HebeCHbIX KOOpAMHAT, OCHOBHOW
NMOCKOCTbIO B KOTOPOW SIBNSIETCS
NIOCKOCTb HEOECHOro aKBaTopa.

AkBaTopuarnbHblie HeGeCHble
KOOpAUHATbI:

1. CknoHeHwue (&) — yrnosoe
pacctosiHue ceeTuna M ot HebecHoro
SKBaTOpa, U3MEPEHHOE BAOMb Kpyra
cknoHeHus. OBbIYHO BbIpaxaeTcs B
rpagycax, MMHyTax U cekyHaax oyru.
CKrnoHeHne NnonoXnTenbHO K ceBepy
OT HebecHOoro akBaTopa 1
oTpuuaTenbHO K tory oT Hero. O6bekT
Ha HeGeCHOM 3KBaTope UMeeT
cknoHeHne 0°. CKnoHeHne ceBepHOro
nontoca HebecHon ccepbl paBHO +90°

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



MO-15 02 06- OO.11.13 KMPK BrAP® ®I'60Y BO «KI'TY»

DUBVKA | C.45/46

CKInoHeHue 10XKHOro nomtca paBHO
-90°.

2. Npssimoe BocxoxaeHUe cBeTuUna
(a) — yrnoBoe paccTosiHue,
n3MepeHHoe BAOMb HebecHOoro
9KBaTOpa, OT TOYKN BECEHHEIO
PaBHOAEHCTBUS A0 TOYKM
nepeceveHns HebecHoro akeaTopa c
KPYrom CKIOHEHMs cBeTuna

CopepxaHue n NOpsifOK BbINONTHEHUA paboThbl:

3apava 1.

OnpepgenuTte akBaTopuarnbHble koopamHatel AnbTtampa (a Opna), Cupuyca (a bonbuoro
Mca) n Beru (a Inpbl).

3apava 2. Vicnonb3ys kapTy 3B€34HOro Heba, HanauTe 3Be3ay no ee koopamHaTam: o =
+350; a = 14 6M. 3apga4a 3. OnpegenuTe, kKakon siBnsieTca 3Besga 6 Ctpenbua, ons
HabniogaTensa, Haxoasuwero Ha wupoTe 550 15'. OnpegennTb, BOCXoAdALWEN UNK
HeBOCXOsALEN ABNSETCA 3Be34a ABYMS CNocobamu: ¢ MCNONb30BaHMEM HaKNagHOro
Kpyra noaBuXHOWM KapTbl 3Be3QHOr0 Heba n ¢ ncnonb3oBaHnemM opmyn ycrioBus
BUAWMOCTU 3BE3f.

lMpakmuyeckul cnocob. Pacnonaraem nNoaBWXKHbIN KPYr Ha 3B€34HON KapTe U Npu ero
BpaLLEeHUn onpeaensiemM, siBNsieTCa 3Be34a BOCXOAALWEN NN 3aX04sLLEN.
Teopemuyekul crnocob. Vicnonb3dyem opmysbl yCrnosus BuanmocTtn 3sesq: Ecnm , 1o
3Be3a sIBNsieTCa Bocxoaswen n 3axogawen. Ecnu , 1o 3Bes3ga B CeBepHOM nonyLiapum
aBnsieTca Hesaxogsawen Ecnn , To 3Be3ga B CeBepHOM nonyLapumn SBnsieTcs
HeBOCXOASLLEN.

3apaya 4. YCcTaHOBUTb NOABWXHYIO KapTy 3B€34HOro Heba Ha AeHb 1 Yac HabnwaeHus 1
Ha3BaTb CO3BE3Msl, PACMNOSIOXKEHHbIE B KOXKHOM YacT Heba OT ropM3oHTa 4o nostca
MUpa; Ha BOCTOKE — OT rOPM30HTa A0 nosca Mupa.

3apauva 5. Hantn co3sesans, pacnonoxeHHble Mexay Todkamu 3anaga un ceeepa, 10
oKkTA6ps B 21 yac. [NpoBepuTb NpaBUIbHOCTb OnpeaesieHnst Bu3yasnbHblM HabnogeHem
3B&3HOro Heba.

3apayva 6. Hantn Ha 3Bé€3HOM KapTe co3Be3anst C 0603HaYEHHbIMU B HAX TYMAHHOCTSIMA
N NPOBEPUTb, MOXHO M UX HabngaTb HEBOOPYXKEHHbIM rMa3oM rMa3oM Ha AEHb U Yac
BbINONHEHUS1 NabopaTopHon paboThl.

3apauva 7. Onpegenutb, 6yayT nn BugHbl co3se3auns [esbl, Paka. BecoB B nonHoYb 15
ceHTa6pa? Kakoe co3sesaune B 3TO Xe BpeMsi OyaeT HaxoamnTbca BONN3M ropmsoHTa Ha
ceBepe?

3apava 8. Onpegenutb, Kakme N3 nepeymcrneHHbix cos3ses3guin: Manaa Measeguua,
Bononac, BosHuunin, Opu1oH - Anga Bawen WwupoTbl ByayT He3axogawmmn?

3apava 9. Ha kapte 3Bé3gHoOro Heba HanTN NATL NOObIX NePEeYNCIEHHbIX CO3BE3AUN:
bonbwasa Megeeanua, Manas Megseguua, Kaccuones, AHgpomeaa, lNerac, Jlebenb,
Jlnpa, lepkynec, CeBepHas KOPOHa — 1 onNpeaenuTb NPUONMKEHHO HebeCHbIe
KoopAuHaTbl (CKNOHEHNE, 1 NPAMOE BOCXOXOEHME) a-3BE€3 3TUX CO3BE3ANN.

3apaya 10. OnpegenuTb, Kakne cosse3and byayT HaxoauTbCst BONM3N ropu3oHTa Ha
Cesepe, HOre, 3anage 1 BocTtoke 5 masi B NOMHOYb.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
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BbiBog no pabore.

KoHTponbHblE BONPOCHI AN 3aKpensieHns TEOpeTM4eckoro matepuana K npakTu4eckomy

3aHaTuio: 1. 2. 3. 4. 5. 6.
KoHTponbHbIe BONpPOCHI.

7. YT0 Takoe 3B&3aHOE HeDOO?

8. YT0 Takoe co3se3ausa?

9. CKONnbKO Ha cerogHALWHWM AeHb co3Be3anin?

10. nepe‘-IVICJ'IVITb OCHOBHble Cco3Be3audA Ui T1e, KOTopble Bbl 3HaAeETEe.

11.4Y70 Takoe kapTa Heba?
12.Yt0 Takoe HebecHbIN 3KBaTOp?

Mcnonb3dyemasa nutepaTtypa:

ActpoHomus. 11 kn.: Yueb, ana obuwieobpasosaT. y4eb, 3aBegeHuin / 6. A. BopoHLOB-
BenbamuHos, E. K. Ctpayt. — 4-e nsg., ctepeotun. — M.: [lpocha, 2023.

LokymeHnm ynpaensemcs npospammHbiMu cpedcmeamu 1C: Konnedx
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