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NoAacHUTenbHaA 3anucka

MpeacTaBAeHHbIM NPUMEPHbIN Y4eOHO-MEeTOANYECKMI KOMMNNEKC CO34aH C
LEeNbl0 COBEPLUEHCTBOBAHMA coAep)KaHna oblieobpa3oBaTtesibHON ANUCUMUMNINHDI
«®dusmka» ana GopmmnpoBaHUa NPOPecCMOHANbHO 3HAYMMbIX KOMMETEHUMA W
OKa3aHWA MeTOAMYECKON NOALEPKKM npenosaBatensm npodeccuoHaNbHbIX
06pa3oBaTeibHbIX OpraHM3aLLuii B npouecce obyyeHus.

MpumepHbIN y4yebHO-MEeTOANYECKMII KOMMAEKC pa3paboTaH Ha OCHOBe
TpeboBaHMN ¢denepanbHOro rocyaapcTBEHHOrO 06pa3oBaTENbHOrO CTaHAapTa
cpeaHero obuwero o6bpa3oBaHMA M B COOTBETCTBMM C NpUMepHOM pabouen
nporpammomn obueobpaszoBaTeNnbHON ANCUMNANHDBI «PU3UKa».

MpumepHbIN y4ebHO-MeToANYECKUI KOMMNAEKC pa3paboTaH Ha npumepe
cneunanbHoctn  13.02.11 TexHuyecKaa 3Kcnayataums W obcayxKmBaHue
3N1EeKTPUYECKOTO M 3/IeKTpoMexaHuyeckoro obopyaoBaHua (No oTpacnam) u
COAEPKUT MHGOPMALMIO O peanunsaummn NnpodecCMoHaNbHOM HaNpPaBAEHHOCTH Mo
ancumnamHe « ®usmnKa» no atTol cneumanbHOCTU. MOXKET CAYyXKUTb NPUMEPOM ANA
npenogasatesien npodeccMoHanbHbiXx 06pa3oBaTeNbHbIX OpPraHU3auunm Aans
CaMOCTOATENbHOM pa3paboTkm YMK B pamKax peanusyembix Nporpamm mno
cneumanbHoctam/npodeccuam.

MpumepHbIN  y4ebHO-MEeTOAMYECKMI  KOMMJIEKC BK/AOYaeT B cebA
NPUMEPHbIN MOYPOYHbIM TEMATUYECKMM NNAH, ONOPHble KOHCMEKTbl MO BCEM
pasgenam Kypca obuweobpasoBaTeNibHON AnCUMNANHBI «PU3UKa», «MOAENbHbIE
NPUMEpPbI» TEXHO/IOTUYECKMX KapT YPOKOB MO Hanboee 3HaUMMbIM 1A U3yYeHUn
TeMam, nmerwmm nNpodeccMoHabHY0 HaMpPaBAEHHOCTb, @ TaKXe MPUMEPHDbIN
GOHA OUEHOYHbIX CPeAcTB ANA BXOAHOro, Tekywero, pyberKHOro KOHTpoAas wm
NPOMEKYTOYHOM aTTecTauuu.

MnaHupyembl 0b6pa3oBaTesbHble pPe3yabTaTbl, B TOM YMC/E: NMYHOCTHbIE,
MmeTanpeaMmeTHble, NpegmeTHble, obwme M nNpodeccuoHanbHble KOMMNETEHUUN,
3NIeMeHTbl KOTOpbIX ¢dopmupyloTcA nNpu  mU3ydyeHnn obuweobpasoBaTenbHOM
ANCUUNAUHBI «DU3nKa» npeacTassieHbl B Tabanue 1.



Tabnaunua 1

Koa 1 HaumeHoBaHue popmupyembix
KomneTteHuuii

OK 01. Bbibupatb cnocobbl pewwieHus
3a4a4 npodeccMoHanbHOM
AEATENbHOCTU NPUMEHUTENBHO K
Pa3/INYHbIM KOHTEKCTam

MnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLUNAWUHDI

O6wuer

B yacTu TpyA0BOro BOCNUTAHUA:

- TOTOBHOCTb K TpyAy, OCO3HaHME LeHHOCTH
MmacTepcTBa, Tpyaonobue;

- TOTOBHOCTb K aKTUBHOM AeATeIbHOCTU

TEXHOJIOTMYECKOM U cou,waanoﬁ HanpaB/1EHHOCTH,

CNocobHOCTb MHNUNMpoBaTb, NJ1IaHNPOBATb U

CaMOCTOATE/NIbHO BbIMO/IHATD TAKYIO AE€ATE/NIbHOCTD,

- MHTEpPEC K pPa3INYHbIM chepam
npodeccnoHanbHoOM AeATENbHOCTH,
OBnageHue yHuBepcaibHbIMU yuebHbIMMU
no3HaBaTeNbHbIMM A,EHCTBUAMMU:

a) 6a3oBble lornyeckme aencTema:

- CAaMOCTOATENIbHO GOPMYINPOBATL U
aKTyannM3MpoBaTb Npobaemy, paccmaTpusaTb ee
BCECTOPOHHE;

- YCTaHaB/IMBATb CYLWECTBEHHbI NPU3HAK UK
OCHOBAHWA ANA CPAaBHEHMUA, KnaccuburKaumm un
0606ueHunsA;

- onpeaenaTb uenu geaTenbHoCcTH, 3a4aBaTtb
napameTpbl U KPUTEPUN UX AOCTUNKEHUSA;

- BbIIBN1ATb 3aKOHOMEPHOCTU U NPOTUBOPEUUS B
paccmaTpUBaEMbIX ABAEHUAX;

AvcuunanHapHble2

- BlaeTb OCHOBOMO/AraloWmMmmn Gusnyecknmm
NOHATUAMMW N BEIMYMHAMM, XaPaAKTEPMU3YIOLLNMM
¢du13myeckne npoueccbl (CBA3aHHLIMM C
MeXaHUYECKMM ABUMKEHNEM, B3AUMOLENCTBMEM
TeN, MeXaHMYeCKMMM KonebaHnamm n BONHaMu;
aTOMHO-MOJIEKYNAPHbIM CTPOEHNEM BELLLeCTBa,
TEnJIOBbIMW NPOLECCaAMU; SNEKTPUYECKUM U
MarHMTHbIM NOJIAMM, SNEKTPUYECKUM TOKOM,
3N1EeKTPOMArHUTHbIMKU KoiebaHUAMM 1 BOTHAMK;
OMTUYECKUMUN ABNEHUAMU; KBAHTOBbIMMU
ABNEHNAMM, CTPOEHMEM aTOMa U aTOMHOIO
A4pa, PafMOAKTUBHOCTBIO); BNafeTb
OCHOBOMNOJIaraloWMMN aCTPOHOMUYECKNMM
NOHATUAMM, NO3BONAOLWMMM XapaKTepn3oBaTb
npouecchl, Nnponcxoaalime Ha 3sesgax, B
3BEe34HbIX CUCTEMAX, B MEMKIAZIaKTUYECKON
cpefe; ABUKeHMe HebeCHbIX TeNl, 3BONOLMIO
3Be3f 1 BceneHHowm;

- B/lageTb 3aKOHOMEPHOCTAMM, 3aKOHaMU U
TeopusamM (3aKOH BcemupHoro TaroteHus, |, 1l n
[1l 3aKOHbI HblOTOHA, 3aKOH COXpaHeHuA
MeXaHWYeCKON IHEePrnmn, 3aKOH COXpaHeHUA

1 YKasbiBaloTca GopMUpyeMble IMYHOCTHbIE U MeTanpeameTHble pesynbTaTbl ns ProC COO (B nocnegHel pegakumm ot 12.08.2022) B oTrnaronbHo ¢opme

2 AncumnanHapHble (NpeameTHble) pe3yibTaTbl YKa3blBalOTCA B COOTBETCTBUM C MX NOAHbIM NnepedHem Bo PTOC COO (B nocnegHel pegakumm ot 12.08.2022)



- BHOCUTb KOPPEKTUBbLI B AEATE/IbHOCTb, OLLEHUBATb
COOTBETCTBME Pe3y/bTaToOB LIe/IAM, OLLEeHMBATb
PUCKM NOCNEeACTBUIM AeATENbHOCTY;

- pa3BMBaTb KPeaTMBHOE MbILLIEHME NPU PELLEHUM
YM3HEHHbIX Npobnem

6) 6a30Bble UccneaoBaTeNIbCKkue AencTBuUA:

- BNlaZleTb HaBblKamu y4ebHO-Ucces0BaTeIbCKON U
NPOEKTHOW AeATeNbHOCTU, HaBblKaMM paspeLleHuns
npobnem;

- BbIABNATb NPUUMHHO-CNEACTBEHHbIE CBA3U U
aKTyann3MpoBaTh 3a/1auy, BbiABMUraTb rMNoTesy ee
pelleHns, HaxoAMTb apryMeHTbl ANA
NIOKa3aTeNbCTBa CBOUX YTBEPXKAEHMUIA, 3a4aBaTb
napameTpbl U KPUTEPUU peLLEHUS;

- aHaIN3MPOBATb NONYYEHHbIE B XOAE peLleHUs
33/34M pe3ynbTaTbl, KOPUTUYECKM OLLEHMUBATb UX

[ OCTOBEPHOCTb, NPOrHO3MPOBaTb U3MEHEHME B
HOBbIX YCNOBUAX;

- YMeTb NEPEHOCUTb 3HaHMA B NO3HABATE/IbHYIO U
NPaKTUYECKYIO0 061aCTUN KU3HEAEATENIbHOCTH;

- YMETb MHTErPUPOBaTb 3HAHMA M3 PasHbIX
npeAmeTHbIX obnacTeis;

- BblABUraTb HOBblE MAEN, NpeanaraTb
OPUTMHa/bHbIE MOAXOAbl U PeLleHus;

- CNOCOBHOCTb UX NCMOb30BaHUA B

no3HaBaTe/IbHOM U cou,maanoﬁ NPaKTUKe

MMMYAbCA, MPUHLKN CyNnepno3mumnm cu,
NPUHLMN PaBHOMPABHOCTU MHEPLNAIbHbIX
CUCTEM OTCYETA; MOJIEKYNIAPHO-KUHETUYECKYIO
TEOPWIO CTPOEHMA BELLECTBA, Fa30Bble 3aKOHbI,
nepsbi 3aKOH TEPMOANHAMUKN; 3aKOH
COXPaHEeHUs 3INEeKTPUYECKOro 3apAaaa, 3aKOH
KynoHa, 3akoH OMa A/1a y4acTKa Lenu, 3aKoH
Oma ans NONHOM 3NeKTPUYECKOM Lenu, 3aKoH
[xoyns - JleHua, 3aKOH 3/1EKTPOMarHUTHOM
MHAYKUMW, 3aKOH COXPaHEHMA SHEPTUN, 3aKOH
NPAMOJIMHENHOrO PACNPOCTPAHEHMA CBETA,
33aKOH OTpaXXeHMA CBETa, 3aKOH NpesIoOMNeHUA
CBETA; 3aKOH COXPAHEHMA SHEPTUN, 3aKOH
COXPaHEHMA UMNYNbCA, 3aKOH COXPaHEHMUA
3/IEKTPUYECKOTO 3apAaa, 3aKOH COXPaHEHNA
MaCCOBOrO YMcna, noctynatol bopa, 3aKoH
paANOoaKTMBHOrO pacnaga); yBepeHHoe
MCNO/Ib30BaHME 3aKOHOB M 3aKOHOMEPHOCTEM
npu aHanunse pU3NYECKMX ABAEHUIN U
npoLLeccos;

- cpopMMpPOBaTb YMEHMA peLlaTb pacyeTHble
334,a4M C ABHO 3aZ4aHHOM GU3NYECKOM MOLENDIO,
ncnonb3ya pusmyeckme 3aKoHbl U NPUHLUNMDI; HA
OCHOBe aHanu3a yCc/oBMA 3a4a4M BbIbMpaTh
dU3NYECKYIO MOAEND, BbIAENATL GU3NYECKUNE
BEMYMNHbBI U GOpMYybl, HEObXoauMble ANA ee
peleHns, NpoBOAUTb pacyeTbl M OLLEHUBATb
peasibHOCTb NONYYEHHOIO 3HAaYEHMA
dU3NYECKON BEINYMHDI; peLlaTbh KaYeCcTBEHHbIE
3a4,a4m, BbICTPaMBas NOrMYECKU
HENPOTUBOPEUMNBYHO LLEMOYKY PACCYKAEHUI C



OK 02. Ucnonb3oBaTb COBPEMEHHbIE
cpeacTBa NOUCKA, aHaIu3a u
MHTepnpeTaunn nHpopmauumm, n
MHPOpPMaLUOHHDbIE TEXHONIOTUU ANA
BbINOJIHEHUA 33834
npo¢eccMOHaNbHOW AeATe/IbHOCTU

B 06.1acTK LLEHHOCTM HAYYHOro NO3HAHUA:

- cGOPMMPOBAHHOCTb MUPOBO33PEHMUS,
COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO
Pa3BMTUA HAYKM U ODOLLLECTBEHHOM NPaKTUKM,
OCHOBAHHOIO Ha AMANOre KyAbTyp,
CNocobCTBYHOLWENO OCO3HAHMIO CBOErO MECTa B
NONUKY/IbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBOM M YNTATEIbCKOM
KYNbTYpPbl KaK CpeAcTBa B3aMMOAENCTBUSA MEKAY
NOAbMU U NO3HAHUA MUPA;

- 0CO3HaHMe LEeHHOCTM Hay4YHOWN AeATeNbHOCTH,
FOTOBHOCTb OCYLLECTBAATL MPOEKTHYIO U
nccnenoBaTeNbCKYO AeATENIbHOCTb
WHAMBMAYANbHO U B rpynne;

OBnapeHne yHuBepcaibHbIMU y4ebHbIMU
no3HaBaTeNbHbIMU AECTBUAMMU:

B) paboTta c uHpopmauuei:

- BN1a4eTb HaBblKaMun NONy4eHUA MH(bOpMaLI,MM ns3

MCTOYHMUKOB Pa3HbIX TUNOB, CAMOCTOATE/IbHO

OoCyuwecTsATb NOUCK, aHaNn3, CUCTEMATU3ALUNIO U
MHTEPNpETaunto MHd)OpMaLI,MM pa3nyHbIX BUAOB U

dopm npeacraBneHus;

- CO34,aBaTb TEKCTbI B Pa3InyHbIX GopmaTax c
Yy4YeTOM Ha3Ha4YeHUs MHPopMaL MK U Lenesomn
ayauTopuu, BbibMpaa onTMManbHyto dopmy
npeacTaBNeHns 1 BU3yanumsaLumu;

- OLLeHMBATb AOCTOBEPHOCTb, IETMTUMHOCTb
nHpopMaLumK, ee COOTBETCTBUE NPABOBbIM U
MOPaNbHO-3TUYECKMM HOPMaM;

OMOPOW HA N3YYEHHbIE 3aKOHbI,
3aKOHOMEPHOCTU U PU3NYECKUNE ABNEHMA
-choOpMMPOBATL YMEHWSA YUMUTbIBATb FPaHMULbI
NPUMEHEHUA N3YYEHHbIX PU3MUYECKMX MOAENEN:
MaTepuanbHaa TOYKa, MHepLUMaabHasa cucTtema
oTcyeTa, UAeanbHbIN ras; Mogenun CTPoeHus
rasos., }XUJKOCTEN N TBEPAbIX TEJ, TOYEYHbIN
3NEeKTPUYECKMI 3apas, A4epPHAA MoAeNb aTOMa,
HYK/OHHaaA MOZEe/1b aTOMHOTO fApa npu
pelieHnn prU3nYecKknx 3aaauy;

- cbopmmpoBaTb COBCTBEHHYIO MO3MLMIO NO
OTHOLLEHUIO K pU3MUYECcKom MHopmaLnK,
nosy4aemomn 13 pasHblX NCTOYHUKOB, YMETb
NCNoab30BaTb LNMPPOBbLIE TEXHOIOMMN ANA
NMOWUCKa, CTPYKTYPUPOBAHUA, UHTEpNpeTaLmn 1
npeacTtaBneHma y4ebHOoM U Hay4YHO-NONyAAPHOM
MHbOPMALMK; PAa3BUTb YMEHUA KPUTUYECKOTO
aHanu3a noayyaemoi nHGopmaumnm



OK 03. NnaHunposatb n
peann3osbiBaTb cO6CcTBEHHOE
npodeccuoHaNbHOE U IMYHOCTHOE
pa3ssuTue, NpegnpPUHUMATENbCKYIO
AeATeNbHOCTb B NpodecCMOHaNbHOM
cdepe, CNONb30BaTb 3HAHUA NO
$du1HaHCOBOI rPAaMOTHOCTU B
Pa3/INYHDbIX }KU3HEHHbIX CUTYauUAX

- UCNO/1b30BaTb CPeACcTBa MHOOPMALMOHHbIX U
KOMMYHWKaLMOHHbIX TEXHO/IOTUI B PELLUEHUM
KOTHUTMBHbIX, KOMMYHUKATUBHbIX U
OpraHM3auMOoHHbIX 33434 ¢ cobntogeHnem
TpebOoBaHMN 3ProHOMUKMU, TEXHUKN BEe30NacHOCTY,
TMIMeHbl, pecypcocbeperkeHns, NpaBoBbIX U
3TUYECKUX HOPM, HOPM MHOPMALLMOHHOM
6esonacHocTy;

- BNafeTb HaBblKaMW PAacno3HaBaHMA U 3aLWMTbI
nHbopmauunm, HGopmauMoHHoON 6e3onacHoOCTH
JINYHOCTHU

B 06n1acT AyXOBHO-HPABCTBEHHOrO BOCMUTAHUA:
-- cOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMA,
3TWYECKOro NnoBeaeHums;

- cNOocobHOCTb OLLeHMBaTb CUTYaLMIO U MPUHUMATb
OCO3HaHHble peLleHns, OPUEHTUPYACH HA
MOPaNbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTU;

- OCO3HaHMe INYHOrOo BK/aZa B NOCTPOEHMe
ycTonumsoro byayuiero;

- OTBETCTBEHHOE OTHOLWEHWE K CBOUM pPOoaUTeNAM U
(Mnun) ApyrMm YneHam cembm, CO34aHUI0 CEMbM HA
OCHOBE OCO3HAHHOrO NPUHATUA LLEHHOCTEN
CEMEMHOM }KM3HN B COOTBETCTBUM C TPAANLMAMM
Hapogos Poccuu;

OsBnapeHne yHUBepcaibHbIMU PEryiaTUBHbIMMU
hencTesmamum:

a) camoopraHusauma:

- CAMOCTOATE/IbHO OCYLLLECTBAATL MO3HABATE/IbHYIO
AEeATeNbHOCTb, BbIABAATL NPOH6AEMbI, CTaBUTb U
dopmynmposaTb COGCTBEHHbIE 334341 B
ob6pasoBaTeNnbHON AEATENBHOCTU U HU3HEHHbIX

- BlafeTb OCHOBHbIMM METOAaMMN Hay4YHOro
NO3HaHWUA, UCNONb3yeMbIMU B GU3MKe:
NpPoBOAUTb NPAMbIE U KOCBEHHbIE N3MEpPEHUA
dU3nYECKUX BEIMYNH, BbIOMPAA ONTUMAbHbIN
cnocob namepeHma 1 UCNOb3yA N3BECTHbIE
MeTOoAbl OLLEHKWN MNOrpeLlHOCTEN N3MEPEHUN,
NpPoBOAUTb UCCNEA0BAHNE 3aBUCUMOCTEN
bU3NYECKUX BEIMUYMH C UCMONb30BaHMEM
NPAMbIX U3MePeHNN, 06bACHATL NONYYEHHbIE
pe3ynbTaTbl, UCNONb3YA PUINYECKME TEOPUMU,
3aKOHbI M NOHATUA, U AeNaTb BbIBOAbI;
cobntogatb Npasmna 6e3onacHoro Tpyaa npwm
npoBeAeHUN UCCNeA0BAHNIN B pamMKax y4ebHoro
3KCNepMMeHTa 1 yuebHOo-1ccnes0BaTeIbCKOM
AeATENbHOCTU C UCNO0/1Ib30BaHMEM LUPPOBbLIX
N3MepUTE/IbHbIX YCTPOICTB M NabopaTopHOro
obopynosaHua; cdopMUPOBAHHOCTb
npeAcTaBNeHUIM O MeTOAAX NOYHEHNA HAYUYHbIX
aCTPOHOMMYECKMX 3HAHW



OK 04. 3¢ deKTnBHO
B3aMmoaeicTsoBaTtb u paboratb B

CUTYyaumsx;

- CAMOCTOAITE/IbHO COCTaB/ATb NJ1aH peLleHunn
npobieMbl C y4eTOM MMEIOLLIMXCA PECYPCOB,
COBCTBEHHbIX BO3MOXKHOCTEN U NPeanoYTEHNN;

- [laBaTb OL,EHKY HOBbIM CUTYaUUAM;
cnocobcTBoBaTb GOPMMUPOBAHUIO U NPOSABAEHUIO
LUMPOKOW 3pyAMUMM B PA3HbIX 061aCTAX 3HAHWUA,
NOCTOSIHHO MOBbILWATL CBON 06pa3oBaTe/IbHbIN U
KY/1IbTYPHbI YPOBEHb;

6) caMOKOHTpONb:

MCNoab30BaTb Npuembl pediekcnn ans oueHKn
CUTyauuu, Bbibopa BEPHOrO peLleHus;

- YMeTb OLLeHMBATb PUCKU N CBOEBPEMEHHO
NPUHMMATb PELLUEHMA NO UX CHUMKEHMUIO;

B) 3MOLMOHA/IbHbINA UHTE/INEKT,
npeanonararowmii copmMmmnpoBaHHOCTb:
BHYTPEHHEel MOTMBALLMK, BKtOYAtOLLEM
CTPeMNEHUE K AOCTUKEHMIO LLen U ycnexy,
ONTUMM3M, UHULMATUBHOCTb, YMEHUE
AEeNCcTBOBaTb, MCXOAA N3 CBOMX BO3MOXKHOCTEN;

- 3MNAaTUK, BKAKOYatOLWEN CNOCOOHOCTb MOHUMaATb
3MOLMOHaNbHOE COCTOAHME APYIUX, YYNTbIBATb €r0
NpPW OCyLLEeCTBAEHNM KOMMYHMKALLMK, CNOCOBHOCTb
K COYYBCTBMIO M COMEPEKNBAHUIO;

- COLManbHbIX HAaBbIKOB, BKOYAOLLMX
CNOCOBHOCTb BbICTPANBaTb OTHOLIEHMUS C
APYrMMUM noabMK, 3a60TUTbCA, NPOABAATD
WHTepec U paspeLlatb KOHPANKTbI

- FTOTOBHOCTb K CaMOpa3BUTUO, CAMOCTOATE/IbHOCTU
M camoonpeaeneHuto,
-OB/1ageHne HaBblKamu y‘-IE6HO-

- oBNafeTb yMeHusMK paboTatb B rpynne c
BbIMOJIHEHMEM PA3/IMYHbIX COLLMANBHbIX PONEHN,
NAaHWPOBaTb PaboTy rpynnbl, PaLMOHANbHO



KonnekTtnee n KomaHage

OK 05. OcywecTBnATb YCTHYIO U
NUCbMEHHYI0 KOMMYHUKaLUIO Ha
rocyaapcTtBeHHOM A3bike PoccuiicKkoii

nccneaoBaTesibCKOM, MPOEKTHOM M couMnanbHOM
NeATeNbHOCTY;

OsnapeHue yHuBepcaabHbIMU
KOMMYHUKATUBHbIMU AeUCTBUAMM:

6) coBmecTHaA AeAaTeNIbHOCTb:

- NOHMMaTb U UCMO/Ib30BaTb NPEUMyLLECTBA
KOMaHAHOW U UHANBUAYANbHOW PaboThbl;

- NPMHUMATb LLe/I COBMECTHOMN AeATENbHOCTH,
OpraHn30BbIBaTb N KOOPAMHUPOBATbL AENCTBMA MO
ee JOCTUMKEHMUIO: COCTaBAATb NAaH AenCTBUN,
pacnpenensatb PO C Y4ETOM MHEHUM YH4aCTHUKOB
obcyKaaTb pe3yibTaTbl COBMECTHOM paboThbl;

- KOOPAMHUPOBATbL M BbINOHATL PAaboOTy B
YC/IOBUAX pPeanbHOro, BUPTYasIbHOro M
KOMBMHMPOBAHHOIO B3aMMOAENCTBUSA;

- OCYLLEeCTB/ATb NO3UTUBHOE CTpaTernyeckoe
noseAeHMe B Pa3/INYHbIX CUTyaUUAX, NPOABNATL
TBOPYECTBO M BOOOparkeHMe, 6bITb MUHULUMATUBHBIM
OBnapeHne yHUBepcaibHbIMU PeryiaTUBHbIMU
pencresmamum:

r) npuHATHE cebsa u apyrux nogen:

- NPMHUMATb MOTUBbI M aPryMEHTbI APYruX Noaemn
npwu aHanuse pesynbTaToB AEATENIbHOCTY;

- NpM3HaBaTb CBOE NPaBO M NPABO APYrUX ftogei
Ha OLWNBKMU;

- pa3BMBaTb CNOCOHHOCTb MOHUMATb MUP C
No3nuUMmM APYroro YesoBekKa

B 061acTh 3cTeTUUECKOro BOCMUTAHUA:

- 3CTEeTUYECKOEe OTHOLUEHWE K MUPY, BKAOYAsA
3CTETUKY 6bITa, HAYYHOTO N TEXHUYECKOTO
TBOPYECTBA, CNOPTA, TPYAA M 06LECTBEHHbIX

pacnpeaensatb 4eATeNbHOCTb B HECTAHAAPTHbIX
CUTYaUMsAX, afeKBaTHO OLEHMBATb BKNAA,
Ka*KA0ro 13 y4aCTHUKOB rpynnbl B pelieHune
paccmaTpuBaemon npobaemol

- cpopmmnpoBaTb yMEHMA pacno3HaBaTb
dunsnyeckune saeneHuns (npoweccobl) u 06bACHATDL
MX Ha OCHOBE M3YyYEHHbIX 3aKOHOB:
paBHOMEPHOE 1 PaBHOYCKOPEHHOe
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depepaumm c yuetom ocobeHHoCTEM
COLMANBbHOrO U KYNbTYPHOTO
KOHTEKCTa

OK 07. CopeiictBOBaTb COXPAaHEHUIO
OKpYKaloLen cpeapl,
pecypcocbepexkeHuno, NPUMEHATb

OTHOLLEHWUI;

- CNOCOBHOCTb BOCMPUMHUMATb Pa3IMyHble BUADI
WCKYCCTBA, TPAAMLMM U TBOPYECTBO CBOETO U
APYTMX HAPOAO0B, OLYLLATb SMOLMOHANbHOE
BO3/4EeNCTBME UCKYCCTBA;

- y6eXKAeHHOCTb B 3HAYMMOCTU A5 IMYHOCTU U
obuecTBa 0TE4eCTBEHHOINO M MMPOBOIO UCKYCCTBA,
S3THUYECKMX KYNbTYPHbIX TPAAULMA U HAPOLHOTO
TBOPYECTBQ;

- TOTOBHOCTb K CAMOBbIPAXKEHUIO B Pa3HbIX BUAAX
MCKYCCTBA, CTPEMIEHNE NPOABAATb KAYeCcTBa
TBOPYECKOM INYHOCTH;

OBnageHue yHuBepcaibHbIMU
KOMMYHMUKATUBHbIMU AEUCTBUAMM:

a) obweHwme:

- OCYLLLEeCTBAIATb KOMMYHMKALLMKN BO BCcex cdhepax
YKU3HK;

- pacno3HaBaTb HeBepbaibHble CpeacTBa
06LLeHMA, NOHMMATb 3HAYEHWE COLLMANbHbIX
3HAKOB, Pacno3HaBaTb NPeANOCbIIKM KOHGNUKTHbIX
CUTYaLMI U CMATYATb KOHDINKTDI;

- Pa3BEPHYTO M JIOTMYHO U3/1araTb CBOKO TOUKY
3peHMA C UICNOIb30BaHMEM A3bIKOBbIX CPEACTB

B 061acT1 3KONI0rMYECKOro BOCNUTaHUA:
- cpOPMMUPOBAHHOCTb IKONOTUYECKOM KYNbTYpPbl,
NOHMMaHMWe BAUAHUA COLMANBHO-IKOHOMMUYECKUX

NpPAMOZIMHENHOE ABUXKEHWNE, CBOOOAHOE
nageHue Ten, ABUMKEHUE NO OKPYKHOCTY,
MHepuuA, B3aumoaencraue ten, konebartenbHoe
OBWXKEeHWe, pe30HaHC, BOTHOBOE ABUKEHWUE;
anododysns, bpoyHOBCKOE ABUMKEHUE, CTPOEHNE
XUAKOCTEN U TBEPAbIX TEN, USMEHEHNE 0b6bema
TeN NPU HarpeBaHUK (OX1aXaeHMN), TeNoBoOE
paBHOBECKE, UCNAPEeHMe, KoHAEeHcauus,
niaBNeHne, KPUCTANNMU3AUNA, KUTNEHME,
B/IA’KHOCTb BO3AyXa, CBA3b CpeaHel
KWHETUYECKOMN SHEpPrum TENI0BOIO ABUKEHUA
MOJIeKyN c abCoNtOTHOM TemnepaTypon,
NoBblLWEeHME AAaBNEHMA Fa3a NPU ero HarpeBaHuu
B 3aKPbITOM COCyAe, CBA3b MeXKAY NapaMeTpamu
COCTOAHMA ra3a B M30MPOLECCAX; INEKTPU3aLUA
Ten, B3aMMogencTeme 3apasoB, HarpeBaHue
NPOBOAHMKA C TOKOM, B3aUMOAENCTBUNE
MarHMTOB, 31EKTPOMArHUTHaA MHAYKLMA,
AeNcTBME MArHUTHOMO NO/A Ha NPOBOAHMK C
TOKOM W ABUNKYLLMICA 3apas,
3NEKTPOMarHUTHble KOiebaHNA 1 BOJHbI,
NPAMOJIMHEHOE PacnpOCTPaHEHMe CBETa,
OTparkeHue, NpenomaeHne, NHTeppepeHLma,
AndpaKkuma n nonapusauma ceeta, gucnepcus
cBeTa; GOTOINEKTPUYECKUI 3PDEKT, CBETOBOE
AaBneHne, BOSHUKHOBEHWE MHENYATOrO
CMeKTpa aToMa BOAOPOAA, ECTECTBEHHAA U
NCKYCCTBEHHAA PafMOAKTUBHOCTb

- cbopMmpoBaTb YMEHUA NPUMEHATb
NoJly4eHHble 3HAHWUA A1 OO BACHEHWUA YCOBUN
NPOTEKaHMA GU3NYECKMX ABNIEHUI B NPUPOAE U

11



3HaHUA 06 U3MeHeHUn KInmarTa,
npuHUMNbl 6epexxansoro
npousBopacTsa, 3¢ PeKTUBHO
[eNcTBOBaTb B Upe3BblYaHbIX
cuTyaumax

MNKs...

NPOL,ECCOB Ha COCTOAHME NPUPOLHON U
COLManbHOM cpeabl, 0OCO3HaHMe rnobanbHOro
XapaKTepa 3Ko/0rnYecknx npobem;

- NJITAHNPOBAHUE W OCYLLLECTB/IEHWE AENCTBUN B
OKpYrKatollel cpefie Ha OCHOBE 3HaHUA Lenemn
YCTOMYMBOIO Pa3BUTUA YE/IOBEYECTBA;

aKTMBHOE HenpuaTue AenCcTBUN, MPUHOCALLMX Bpes,
OKpyXatoulen cpeae;

- YMeHMe NPorHo3npoBaTb HebnaronpusTHbIe
3KOJIOrMYEeCcKMe NocieAcTBuUs npeanpuHMMaeMbix
AEeNCTBMI, NpeaoTBpaLlaTh UX;

- pacwmpeHme onbiTa AeATeNbHOCTH
3KOJIOrMYECKOM HanpaBAEHHOCTH;

- OBNlafieHne HaBblkaMK y4yebHo-
nccnenoBaTeNbCKoM, MPOEKTHOM U coLManbHOM
AeATeNnbHOCTH

3 MK yKa3sbiBatoTca B cooTBeTcTBUM ¢ PIOC CMNO peannsyemoli npodpeccum / cneumanbHoOCTU

ONA NPUHATMA NPAKTUYECKUX PeLUEHN B
noBceAHEBHOM XU3HU gnAa obecneyeHun
6e3onacHocTK Npu o0bpalleHnn ¢ 6bITOBbIMM
npubéopamm 1 TEXHNYECKMMM YCTPONCTBAMM,
COXpaHeHWs 340Pp0BbA U COBNOAEHMA HOPM
3KOJIOTMYECKOro NoBeAeHMA B OKPY»KatoLwen
cpeae; NoHMMaHMe HeobxoAMMOCTH
NPUMEHEHUA AOCTUNKEHNIN PU3NKN U
TEXHONOMNIM ANA PALMOHANbHOTO
NpPUPOAONO/Ib30BaHUA
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1. MNoypouHbI¥ TeMaTUYECKUIA NNaH

YuebHblili rog,

AucunnnamHa Pusmka

CneumnanbHocTb / npodeccus 13.02.11 TexHuYecKasa aKCnAyaTaumsa U 06CNYKMBaHUE 31EKTPUUYECKOro U 3N1EeKTPOMEXaHUYecKoro obopyaosaHua (no

oTpacnsam)
MNpenogasaTens
Ne HanmeHoBaHue Konunuec Twvn 3aHATUA MexxaucumnanHapHble JononHutenbHasa OcHauweHune**> TN oLEeHOYHDbIX
3aHATU pasaenos TBO ceasu** Nutepartypa* (cneuuansHoe, MeponpuUaATUi
A nTEMmM yacos donosHuUmMesnbHoe)
1 BeeaeHue. Pusnka 2
meToAbl HAY4YHOro
no3HaHUA
Paspen 1 MexaHuKa 12 Omuntpuesa, B. O.

®dunsmka gna
npodeccmin n
cneumanbHoCTeN
TEXHWYECKOro
npoduna: y4ebHmK
ana
obpa3oBaTeNibHbIX
yuperKaeHumn
Ha4yaNIbHOro U
cpeaHero
npodeccnoHanbHOro
obpasoBaHus / B. P.
OmuTtpunesa. —2-e

4 I'padbl 4, 5 — npodeccroHanmsauma

® [pada 6 — 3anonHaAeTCA B cyyae 0co6eHHOro 060pyA0BaHNA MaCTEPCKUX U APYTUX HETUMUYHBIX CUTYaLIMAX.
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nsa., ctep. — M.:
N3paTenbCKmin LeHTP
«Akagemunar», 2019.
—448 c.

Tema 1.1 OcHoBbI
KUHEeMaTUKn

MexaHu4yeckoe
OBUXEHMe U ero
BUAbI.
OTHOCKTENbHOCTb
MeXaHU4ecKoro
OBUXEHUA

KoMbUHMpPOBaAHHDbI
M ypoK

YCTHbIM
WHAMBUAYA/IbHbIN
onpoc

Tema 1.2.
ANHaMUKK

OcHoBbI

OcHoBHa“A 3a4a4a
ANHAMUKN. 3aKOHbI
MeXaHWKKU HbloToHa

KoMbUHMPOBaAHHDbI
M YPOK

YCTHbIM
GPOHTaNbHbIN
onpoc

Cunbl B npupoge.
Cnna TAXKECTM U cuna
BCEMMUPHOTIO
TATOTEHMUA.
BCEMMPHOTrO
TArOTEHUA

3aKoH

KoMbUHMPOBaAHHDbI
M YpOK

TecTupoBaHue

Tema 1.3
3aKOHbl COXPaHEHUA B
MeXaHuKe

Mmnynbc Tena. 3akoH
coxpaHeHus
nmMmnynbca

KombuHMpoBaHHbI
M ypoK

YCTHbIN
MHANBUAYANbHbIN
onpoc

MexaHu4yeckasa
paboma u
MOWHOCMb. 30KOH
COXpaHeHus

KombnHMpoBaHHbI
M ypoK

ObuwenpodeccmoHanbHble
ancumnamHol: OCHoBbI
3NEKTPOHUKMU U
CXEMOTEXHUKM,

Omuntpuesa, B. O.
dusnka gna
npodeccmin n
crneuunanbHocTeln

ObopyaoBaHue
nabopartopum

OueHkKa peweHua
pacyeTHbIX 3a4au
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MexaHu4yecKoli
aHepauu®

AneKkTpobe3onacHoOCTb,
DNEeKTPOTEXHUKA,
MEKANCUMNIUHAPHbIE
Kypcbl: MAK.01.03 OcHoBbI
TEXHUYECKOM 3KcnyaTaumm
N 06CNYKNBAHUSA
3/1eKTPUYECKOro U
3/1eKTPOMEXaHMYECKOro
obopynosaHua, MK.02.01
Tunosble TeXHONOTMYeCcKne
npoLeccbl 06CcNyKMBaHMA
6bITOBbIX MaLUWH U
npubopos.

TEXHUYECKOro
npoduna: yuebHMK
ans
obpa3oBaTesibHbIX
yypexaeHum
HaYaNbHOrO U
cpeaHero
npodeccnMoHanbHOro
obpasosaHus / B. ®.
Omutpuesa. — 2-e
usg., ctep. — M.:
N3paTenbCKnin LLEeHTP
«Akagemmnan, 2019.
—448 c.

TexHU4YecKou
MeXaHUKH

PeweHrue 3a0a4 ¢
npogeccuoranvHoli
HanpaesneHHocMoko
no pasdeny
«MexaHuka»

YpOoK pelieHua
3a4aM

ObwenpodeccroHanbHble
ANCUNNANHBI:
dnekTpobe3onacHoCTb,
DNEKTPOTEXHUKA,
MeXANCLMMNAMHAPHbIE
Kypcbl: MAK.01.03 OcHoBbI
TEXHUYECKOM 3KCNyaTaumm
n obCcnyKnBaHmA
3NEKTPUYECKOTO U
3N1EeKTPOMEXAHNYECKOTO
obopyaosaHua, MAK.02.01
Tunosble TEXHONOTUYECKME
npoLeccbl 06cNyKnBaHmA
6bITOBbIX MaLUMH U
npuobopos.

Omntpuesa, B. O.
dusnka gna
npodeccmin n
cneumanbHoCTen
TEXHWYECKOro
npoduna: y4ebHmK
ana
obpa3oBaTeibHbIX
yupexaeHum
Ha4yaNIbHOro U
cpefHero
npodeccnoHanbHOro
obpasoBaHus / B. P.
Omutpunesa. —2-e
nsa., ctep. — M.:
N3paTenbCKunii LEHTP
«Akagemuan, 2019.
- 448 c.

OueHkKa peweHus

3a/ay
npodeccnoHanbH
n

HanpaBAEHHOCTU

(o)

6 KypcrBom BblaeneHbl TeMbl, UMetoLme NpodeccroHanbHO 3HaUYMMYI0 HanpaBAeHHOCTb.
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Paspen 2.
MoneKkynsapHasa
dusmukam
TepMOoAMHAMMUKA

34

Tema 2.1
OcHoBbI
MONEKYNAPHO -
KMHEeTUYEeCKom
Teopum

OcHoOBHblE
NONOXKEeHUs
MOJIEKYNAPHO-
KMHETUYECKOMN
Teopun. CTpoeHue
ra3oobpasHblx,
KUOKNX N TBEPAbIX
Ten

KoMbUHMpPOBaHHbI
M ypOK

TecTupoBaHue

OCHOBHOE ypaBHeHue
MOJIEKYNAPHO-
KMHETUYECKOMN
Teopumu ra3os.
TemnepaTtypa u ee
namepeHue

2

KoMbUHMPOBaAHHDbI
M YpOK

YCTHbIM
$POHTaNbHbIN
onpoc

10

YpasHeHue
cocmoAHuA
udeasbHO20 2a3a
razoevie 30KOHbI

KombuHMpoBaHHbI
M ypoK

ObwenpodeccroHanbHble
OVUCUNNANHDI:
DNEeKTPOTEXHUKA,
MaTtepunanosegeHue,
N3mepuTenbHaa TeEXHUKA,
MeXANCUMNANHApHbIe
Kypcol MAK.04.01
CnecapHoe n cnecapHo-
cbopoyHoe aeno,
M/JK.04.02

Omuntpuesa, B. O.
dusnka gna
npodeccmin n
cneunanbHocTeln
TEXHUYECKOro
npoduna: y4ebHMK
ana
obpasoBaTenbHbIX
yuperKaeHum
HaYaNbHOro U

O6opyaoBaHue
nabopartopum
MaTepuanoBeseHuns

ObopyaoBaHue
MacCTepCKNX
cnecapHo-
MeXaHNYeCKom n
3/1EKTPOMOHTaXKHOM

OueHKa peweHunsa
pacyeTHbIX 33434
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DNEeKTPOMOHTAXKHOE Aeno,
MAK.01.03 OcHoBbl
TEXHUYECKOM 3KcnyaTaumm
n obcnyKnBaHumA
3/IeKTPMYECKOro 1

cpeaHero
npodeccMoHanbHOro
obpasosaHus / B. P.
Omutpuesa. — 2-e
u3sa., ctep. — M.:

3/IeKTPOMEXaHMYECKOoro N3paTenbCKmin LEeHTP
obopyaoBaHus «AKagemuna», 2019. -
448 c.
11 NabopartopHasn NabopaTtopHoe OueHka
paborta Nel V3yuyeHue 3aHATUE BbINONHEHMUA
OZHOrO 13 nabopaTtopHou
n3onpoL,eccos paboTbl
12 PeweHrue 3a0a4 ¢ YpOoK pelieHua ObuwenpodeccmoHanbHbie | Amutpuesa, B. P. OueHkKa peweHus
npogheccuoHanbHoli 3a4aM OVNCUMNANHDI: ®dusnka gna 3a4au
HanpaesneHHOCMoro DNEeKTPOTEXHUKA, npodeccmin n npodeccMoHaNbHO
MatepunanosesneHue, cneumanbHOCTEN n
N3mepuTenbHana TEXHUKA, | TEXHUYECKOrO HanpaBAEHHOCTH
MEXONCUMNANHAPHbBbIE npoduna: y4ebHuK
Kypcbl MAK.04.01 ana
CnecapHoe 1 cnecapHo- 06pasoBaTebHbIX
cbopoyHoe aeno, yupexaeHumn
M/K.04.02 Ha4Ya/NbHOro n
DNEeKTPOMOHTAXKHOe AeNno, |cpegHero
MZK.01.03 OcHoBbl npo¢$eccMoHaNbHOro
TEXHUYECKOM aKcNAyaTaumm [obpasosaHus / B. d.
N obCcNyKnBaHmA Omutpunesa. —2-e
3/IEKTPMYECKOTO 1 n3g,., crep. — M.:
3IEKTPOMEXAHMYECKOro N3paTenbCKNit LEHTP
obopyaoBaHuA «Akagemmar, 2019. -
448 c
Tema 2.2
OcHoBblI
TEPMOLANHAMMUKN
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13 BHyTpeHHAA sHeprua KoMbUHMpPOBaAHHbI TectuposaHue
nAaeanbHOro rasa. M ypoK
YpaBHeHune
Tennosoro 6anaHca
14 MNepBoe Havyano KombWHMpoBaHHbI NHamBuayanbHbIn
TEPMOANHAMMUKM. M ypoK YCTHbIN onpoc
BTopoe Havano
TEPMOANHAMMUKM
15 Tennosslie KombuHmnpoBaHHb! | ObwenpodeccmoHanbHble | Amutpuesa, B. O. O6opyaoBaHue OueHKa peweHuns
dsuzamenu. KIng M ypOK OVUCUUNNNHDI: dusnka gna nabopartopum KQuyeCTBEHHbIX U
mensno08020 DNEeKTPOTEXHUKA, npodeccmin n TexHnyeckom pacyeTHbIX 3a4au
dsuzamens MaTtepuanoseseHune 1 gna | cneumanbHOCTEN MEXaHMUKMU
n3yyeHun TeXHUYECKOro
MeXANCUMMANHAPHbIX npoduna: yuebHUK
Kypcos: M1K.01.03 OcHosBbl | ann ObopyaoBaHue
TEXHUYECKOM 3KcnyaTauum |obpasoBaTenbHbIX nabopatopum
n o0bcnyRnBaHUA yyperaeHumn dnekTpocHabeHne
3NIeKTPUYECKOro n HayanbHOIo n
3/IeKTPOMEXaHNYeCKoro cpegHero
obopynoBaHuA npodeccmoHanbHOro
obpasosaHua / B. d.
Amuntpuesa. — 2-e
nsga., ctep. — M.:
N3paTenbCKmin LeHTp
«Akagemumar, 2019. -
448 c.
16 PeweHue 3a0a4 ¢ YpOK peleHuns ObuwenpodeccmoHanbHble | Omutpuesa, B. P. OueHkKa pelweHua

npogeccuoHanbHoli
HanpaeneHHOCMbio

3aja4

OUCUUNANHDI:
ONeKTPOTEXHUKA,
MaTepunanosegeHue u ans
n3yyeHun
MeXANCUMMANHAPHbIX
Kypcos: M1K.01.03 OcHosBbl

dusnka gna
npodeccmin n
crneuunanbHocTeln
TEXHUYECKOro
npoduna: y4ebHUK
ana

33434
npodeccmoHanbH
n

HanpaBAEHHOCTH

(0]
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TEXHUYECKOM 3KCNIyaTaumm
n obcnyKnBaHumA
3NEKTPUYECKOTrO U
3N1EKTPOMEXAHNYECKOTO
obopyaoBaHus.

obpa3oBaTesibHbIX
yypexaeHum
HaYaNbHOroO U
cpepHero
npodeccnMoHanbHOro
obpasosaHus / B. P.
Amutpuesa. — 2-e
usa., ctep. — M.:
N3paTenbCKnin LLEeHTP
«AKagemunsa, 2019. -
448 c.

Tema 2.3

ArperaTHble
COCTOAHMA BeLLeCcTBa
n $pasoBble Nepexosbl

17 UcnapeHue u KombuHMpoBaHHbI TecTnposaHue
KOHZeHcauma. M ypoK
HacbiweHHbIM nap u
€ro CBOMCTBA.

18 NabopartopHas NabopaTtopHoe ObuwenpodeccmoHanbHbie | Amutpuesa, B. P. ObopyaoBaHue OueHka
pabora Ne2 3aHATUE ONCUMNANHDI: ®dusnka gna nabopartopum BbINO/NHEHMUA
OnpeodeneHue dnekTpobe30nacHoOCTb, npodeccmin n MmaTepuanosegeHua |nabopaTtopHomn
enaxcHocmu eo30yxa MatepnanoseneHue, cneumanbHOCTEN paboTbl

MEeXOMCUMNANHAPHbIE TEXHUYECKOro

Kypcbl: MK.01.03 OcHosBbl
TEXHUYECKOM 3KCNyaTaumm
N obCcNyKnBaHmA
3NEKTPUYECKOTO U
3NEKTPOMEXAHNYECKOTO
obopynosaHusa, MAK.02.01
Tunosble TEXHONOTUYECKME
npoveccbl 06cnyKmMBaHmA

npoduna: y4ebHmK
ana
obpa3oBaTeNibHbIX
yuperKaeHumn
Ha4ya/IbHOro U
cpeaHero
npodeccnoHanbHOro
obpasoBaHus / B. P.
Omutpunesa. —2-e
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ObITOBbIX MaLLWH U
npnbopos

nsa., ctep. — M.:
N3paTenbCKmin LeHTP
«AKagemunar», 2019. -
448 c.

19 CBolicTBa XKuaKocrei. | 2 KombWHMpoBaHHbI YCTHbIM
MoBEepPXHOCTHbIN CNoM M ypoK OpPOHTaNbHbLIN
XKUOKOCTHU. onpoc
KanunnapHele
ABNIEHUA

20 NaboparopHas 2 NabopaTtopHoe ObuwenpodeccmoHanbHbie | Amutpuesa, B. P. ObopyaoBaHue OueHka
pa6ora Ne 3 3aHATUE ONCUMNANHDI: ®dusnka gna nabopartopum BbINONHEHMUA
OnpeodeneHue MaTepuanosegeHue, npodeccmi n 3N1IEKTPUYECKOrO U nabopaTtopHou
KoaghpuyueHma MeXANCUMNANHapHble cneumanbHOCTEN aneKTpomexaHu4yecK | paboTbl
noeepxHOCMHo20 Kypcbl: MAK.01.03 OcHOBbI | TEXHMYECKOro oro obopynoBaHus;

HamsxeHus TEXHUYECKOM 3KcnayaTaumm |npoduna: yuebHmK
HUudKocmu N 06CNYKNBAHUSA ana ObopyaoBaHue
3/IEKTPUYECKOTOo U 06pasoBaTebHbIX nabopartopum
3/IEKTPOMEXaHNYECKOTO yupexaeHumn maTepuanoBeseHus
obopynoBaHua, MAK.02.01 |Ha4yanbHOro n
TunoBble TEXHONOMMYECKME |CpeaHero
npoueccbl 06cnyxmMBaHnsa | NpodeccMoHanbHOro
ObITOBLIX MALLUUH U obpasoBaHus / B. P.
npnbopos Omutpuesa. — 2-e
nsga., ctep. — M.:
N3paTenbCKunii LEHTP
«AKagemmar, 2019. -
448 c.

21 Kpuctannunyecknen |2 KoMbBUHMPOBaAHHbI TecTnposaHue

amopoHble Tena. M ypoK

CsolicTBa TBEPAbIX
Ten
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22 Tennosoe KombuHmnposaHHbl | ObwenpodeccmoHanbHble | Amutpuesa, B. O. Ob6opyaoBaHue OueHKa peweHuns
pacwupeHue M ypoK ANCUMNNHDI: ®un3unka gna nabopartopum KQuYeCTBEHHbIX U
meepobix men u AneKkTpobe3onacHoOCTb, npodeccmin n MaTepuanoBeeHUsA. | pacyeTHbIX 3a4a4
HudKocmeli MaTepuanosegeHue, cneumanbHOCTEN

MEXANCUMNINHAPHbIE TEXHUYECKOro O6opyaoBaHue
Kypcbl: MAK.01.03 OcHoBbl |npoduns: ydebHUK | MACTEPCKUX
TEXHUYECKOM 3KCcnyaTaumn | ans cnecapHo-
N 06CNYKUBAHUSA obpa3oBaTtesibHbIX MEXaHMYECKOM U
3NEeKTPUYECKOro U yupeaeHum 3N1EeKTPOMOHTAXKHOWN
3N1EeKTPOMEXaHMYECKOro HaYaNbHOrO U
obopyaosaHus, MK.02.01 |cpegHero
Tunosble TexHoNorM4eckne |NpodeccMoHanbHOro
npoueccbl o6cnyxunsaHmua  |obpasosaHua / B. @,
6bITOBbIX MaLUMH U Omutpuesa. — 2-e
npnbopos nsg., ctep. — M.:

N3paTenbCKuin LLEHTP

«Akagemumar, 2019. -

448 c.

23 PeweHue 3a0ay ¢ KombuHmnpoBaHHbI | ObwenpodeccmoHanbHble | Amutpuesa, B. O. OugeHKa pelueHun
npogpeccuoHanbHoli " ypoK ANCUMNNANHDI: ®un3unka gna 3afa4
HanpaesneHHocMoko dnekTpobe3onacHOCTb npodeccmi n npodeccnoHanbHO

INEeKTPOTEXHUKA, cneunanbHocTeln n
MaTtepuanoseseHue, TEXHUYECKOro HanpaB/AEHHOCTH

MeXAMCLMMNAMHAPHbIE
Kypcbl: MK.01.03 OcHoBbl
TEXHUYECKOM 3KCNyaTaumm
N obCcnyKnBaHmA
3NEKTPUYECKOTO U
3NEKTPOMEXAHNYECKOTO
obopyaosaHusa, MAK.02.01
Tunosble TEXHONOTUYECKME
npoveccbl 06cnyKmMBaHmA

npoduna: y4ebHmK
ana
obpa3oBaTeNibHbIX
yuperKaeHumn
Ha4ya/IbHOro U
cpeaHero
npodeccnoHanbHOro
obpasoBaHus / B. P.
Omutpunesa. —2-e
nsga., ctep. — M.:
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ObITOBbIX MaLLWH U

N3paTenbCKmin LeHTP

npnbopos «AKkagemunsy, 2019. -
448 c.
24 KoHTponbHasa pabora |2 YPOK NpOBEPKU 1 OueHKa
Nel «MoneKynapHas KOHTPO/IA 3HaHWN KOHTPO/IbHOM
dusKnKa n paboTbl
TEPMOANHAMMKA»
Paspgen 3. 74
dneKTpoguHaAMMKA
Tema 3.1 10
dneKTpuYecKoe nosne
25 AneKmpuyecKue 2 KombuHuposaHHbl | ObuienpodeccmoHanbHblie | Amutpuesa, B. P. ObopyaoBaHue OueHkKa peweHus
3apA0bl. 3aKOH M ypoK OUCUUNANHDI: ®un3umka gna nabopatopum KayeCTBEHHbIX
COXpaHeHus 3apAoa. ONeKTPOTEXHUKA, npodeccmi n DNeKTPOTeXHUKM U [3ajad
3akoH KynoHa N3mepuTenbHaa TexHMKa, | cneumanbHOCTeN 3NEKTPOHUKMN ®poHTaNbHbIN
dnekTpobe3onacHoCTb, TeXHUYECKOro NMUCbMEHHbIN
MeXancumnanHapHble npoduna: yuebHUK onpoc
Kypcbl: MAK.01.03 OcHoBbl |ans
TEXHUYECKOM 3KcnyaTauum |obpasoBaTenbHbIX
n 0b6cnyRnBaHUA yyperxageHumn
3NIeKTPUYECKOro n HayanbHOIo n
3IeKTPOMEXaHNYECKOro cpegHero
obopyaoBaHua, MAK.02.01 |[npodeccnmoHanbHOro
TunoBble TexHoMOrMYeckne |obpasosaHusa / B. ®.
npoueccbl obcnykmBaHma | AmuTpuesa. — 2-e
6bITOBbIX MaLUMH U usa,., ctep. — M.:
npunbopos N3paTenbCKmin LeHTp
«AKagemmar, 2019. -
448 c.
26 dneKkTpuyeckoe none. |2 KombnHMpoBaHHbI OueHKa pelweHua
Hanpsa»keHHOCTb M ypoK KayeCTBEHHbIX U

SNIEKTPHUYECKOTO nonA

PaCYETHbIX 3a4a4
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27 MpoeodHuUKuU u KombuHmnposaHHbl | ObwenpodeccmoHanbHble | Amutpuesa, B. O. Ob6opyaoBaHue OugeHKa pelueHun
OusnieKMpUKuU 8 M ypoK ANCUMMNNINHDI: dusnka gna nabopartopum Kelc-3a4aHuni
aneKmpu4yecKom DNeKTPOTEXHMKA, npodeccmi n dneKkTpocHabkeHuA.
nosne MaTepuanosegeHue, cneumanbHOCTEN ObopyaoBaHue

N3mepuTenbHas TeXHWMKA, |TEXHUYECKOro MaCTepPCKUX
3neKkTpobe3onacHoOCTb, npoduna: yuebHUK | cnecapHo-
MEXANCUMNINHAPHbIE ans MeXaHUYEeCKOM n
Kypcbl: MK.01.03 OcHoBbl |0b6pa3oBaTeibHbIX 3NEKTPOMOHTAXKHOWN
TEXHUYECKOM IKCNNyaTaLumn |yupeaeHunmn

n obcnyKnBaHmA HaYaNbHOrO U

3NEeKTPUYECKOro U cpepHero

3N1EeKTPOMEXaHMYEeCKOro npodeccMoHanbHOro

obopyaosaHua, MIK.02.01 |o6pasosaHua / B. @.

Tunosble TexHonornyeckne |Amutpmesa. — 2-e

npoueccbl obcnykmBaHma | 13g., ctep. — M.:

6bITOBbIX MaLUMH U N3paTtenbCkmin LeHTp

npubopos. «AKagemunsay, 2019. -

MAK 02.02 AunarHoctnka n 448 c.

KOHTPO/1Ib TEXHUYECKOTO

COCTOAHUA 6bITOBOM

TEXHUKMU

28 MoTeHuman. Pabora KoMbUHMpPOBaHHbI ®PpoHTaNbHbLIN
cmn M ypoK NMUCbMEHHbI
9NEeKTPOCTaTUYECKOro onpoc
nons

29 KoHdeHcamopeol. KombuHupoBaHHbI | ObwenpodeccmoHanbHble | Amutpuesa, B. O. ObopyaoBaHue OueHkKa pelweHua
SHepaus M ypoK AVNCUMNNNHBI: ®un3mka gna naboparopum KaQyeCTBEHHbIX U
3neKmpu4yecKo20 INEeKTPOTEXHUKA, npodeccmi n ONEeKTPOTEXHUKN U | pacyeTHbIX 33434
nonsa MaTtepuanoseneHue, cneuyanbHocTen 3NEKTPOHUKMU

N3mepuTenbHas TEXHUKA, |TEXHUYECKOro
dneKTpobe3onacHoOCTb, npoduna: y4ebHUK

MeXANCUMNANHApHbIe
Kypcbl: MAK.01.03 OcHoBbI

ans
obpasoBaTeibHbIX
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TEXHUYECKOM 3KcnyaTaumm
n obcnyKnBaHumA
3N1eKTPUYECKOro U
31eKTPOMEXaHMYECKOTo
obopynosBaHua, MK.02.01
TunoBble TeXHONOTUYeCKue
NpoLLecCbl 06CNYKNUBAHUSA
6bITOBbIX MaLUWH U
npubopos. MK 02.02
JnarHoctuka v KOHTPOJib
TEXHUYECKOro COCTOAHUSA
6bITOBOMN TEXHUKMU

yypexaeHum
HaYaNbHOroO U
cpeaHero
npodeccmMoHanbHOro
obpasosaHus / B. ®.
Amutpuesa. — 2-e
usa., ctep. — M.:
N3paTenbCKmin LEeHTP
«AKagemunsa, 2019. -
448 c.

30 NabopartopHan NabopaTtopHoe ObuwenpodeccmoHanbHbie | Amutpuesa, B. P. ObopyaoBaHue OueHka
pa6ora Ne4 3aHATME OVUCUNNNNHDI: ®dusnka gna nabopartopum BbIMOJIHEHMA
OnpeodeneHue DNEeKTPOTEXHMKA, npodeccmin n JNeKTPOTeXHMKN U | nabopaTopHoW
anekmpuyeckoii MaTepuanosegeHue, cneumanbHOCTEN 3NEKTPOHUKM paboTbl
emMmKocmu N3mepuTenbHad TEXHUKA, | TEXHMYECKOro
KOHOeHcamopos dneKkTpobe3onacHoOCTb, npoduna: y4ebHuK

MeXancuMnanHapHble ana
Kypcbl: MK.01.03 OcHoBbl | 06pa3oBaTesnbHbIX
TEXHWYECKOM 3KCNAYaTauumM |yupexaeHunin
n obCcnyKnBaHmA HaYa/IbHOro n
3/IEKTPUYECKOTO U cpegHero
3/IEKTPOMEXaHNYECKOTO npo¢$eccMoHaNbHOro
obopygoBaHua, MAK.02.01 |o6bpa3oBaHua / B. O.
Tunosble TexHonoruyeckme |Amutpuesa. — 2-e
npoueccbl ob6cnyxRuBaHma  |unsg., ctep. — M.:
ObITOBbIX MaLUWH U N3paTenbCKNit LEHTP
npnbopos «Akagemunar», 2019. -
448 c.

31 PeweHue 3a0a4 ¢ YpOK pelleHuns ObuwenpodeccmoHanbHblie | Omutpuesa, B. P. OueHkKa peweHua
npogpeccuoHanbHoli 3agay ONCUMNNNHDI: dusnka gna 3apay
HanpaesneHHOCMbIO npodeccmin n npodeccnMoHanbHO
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INEeKTPOTEXHUKA, crneuunanbHocTeln "
MaTepuanosegeHue, TEXHUYECKOTO HaNpPaB/IEHHOCTH
N3mepuTenbHas TexHuKa, |npoduns: yuebHUK
AneKkTpobe3onacHoOCTb, ana
MEXANCUMNINHAPHbIE 06pasoBaTebHbIX
Kypcbl: MAK.01.03 OcHoBbI |y4ypexaeHui
TEXHUYECKOM 3KCnNyaTaumMn |HavyaibHOro U
n obcnyKnBaHumA cpegHero
3/IEKTPUYECKOTO U npo¢$eccMoHaNbHOro
3/IEKTPOMEXaHNYECKOTO obpasoBaHus / B. O.
obopyaoBaHus, MK.02.01 | AmuTtpuesa. — 2-e
TunoBsble TexHONOrMYeckme |u3g,., ctep. — M.:
npoueccbl 06cnyxmBaHnsa | U3paTenbCKuin LeHTp
6bITOBbIX MaLLWH U «AKapemunar», 2019. -
npubopos 448 c.
Tema 3.2 10
3aKOHbl NOCTOAHHOIO
TOKa

32 Ycnosus, 2 KombnHMpoBaHHbI TecTnpoBaHue
HeobxoaMmble Ans M ypoK
BO3HWKHOBEHMUA
3/IEKTPUYECKOTO TOKa.

CunatoKa u
NJAOTHOCTb TOKa.

33 NabopartopHas 2 NabopaTopHoe ObuwenpodeccnoHanbHble |Amutpuesa, B. P. O6opyaoBaHue OueHka
pa6ota Ne5 3aHATME ONCUMNNNHDI: dusnka gna nabopatopum BbIMNO/IHEHMA
OnpedeneHue DNEeKTPOTEXHUKA, npodeccmin n DNEeKTPOTEXHUKM U [ nabopaTopHOM
yoenbHo20 dnekTpobe30onacHoOCTb, cneumanbHOCTEN 3NEKTPOHUKM paboTbl
conpomueneHus N3mepuTenbHaa TEXHWKA, |TEXHMYECKOrO
nposoOHUKa MeXancumnanHapHble npoduna: y4ebHUK

Kypcbl: MAK.01.03 OcHoBbI
TEXHUYECKOM 3KcnayaTaumm
N 06CNYKUBAHUA

ana
0bpa3oBaTeNibHbIX
yuperKaeHum

25



3N1eKTPUYECKOro U
3/1eKTPOMEXaHMYECKOT0
obopynosaHusa, MK.02.01
TunoBsble TeXHONOTMYECKNE
NpoLLeccbl 06CNYKNUBAHUSA
6bITOBbIX MaLIWH U
npubopos

HaYaNbHOroO U
cpepHero
npodeccMoHanbHOro
obpasosaHus / B. P.
Amutpuesa. — 2-e
usa., ctep. — M.:
N3paTenbCKmin LLEeHTP
«AKagemunar», 2019. -
448 c.

34 3asucumocmeo KombuHuposaHHbl | ObuienpodeccmoHanbHblie | Amutpuesa, B. P. ObopyaoBaHue OueHKa peweHus
anneKmpu4yecKoz20 M ypOK OVUCUUNNNHDI: ®dusnka gna nabopartopum Ka4yeCTBEHHbIX U
conpomuseneHusa JNEeKTPOTEXHUKA, npodeccmin n ONeKTPOTEXHUKN U | pacyeTHbIX 33434
MpPoe8oOHUKO8 om MaTtepuanosegeHue, cneuyanbHoCTen 9NEKTPOHUKMU
memnepamypel. N3mepuTenbHana TeXHMKA, |TEXHUYECKOro
Ceepxnposodumocm 3neKkTpobe3onacHoOCTb, npoduna: y4ebHuK
b MeXANCUMNANHAPHbIE ana

Kypcbl: MIK.01.03 OcHoBbl | 06pa3oBaTesnbHbIX
TEXHUYECKOM IKCNNYyaTaLmn |yupeaeHunmn
n 0b6cnyRnBaHUA HaYaNbHOro U
3NEeKTPUYECKOro U cpegHero
3NEeKTPOMEXaHMYEeCKOro npodeccmoHanbHOro
obopyagoBaHua, MAK.02.01 |o6bpa3oBaHua / B. O.
Tunosble TexHonornyeckne |Amutpmesa. — 2-e
npoueccbl obcnykmBaHma | 13g,., ctep. — M.:
6bITOBbIX MaLUMH U N3paTenbCkmin LeHTp
npnbopos «Akagemunar», 2019. -
448 c.

35 NabopartopHan NabopaTopHoe ObuwenpodeccmoHanbHble | Omutpuesa, B. P. ObopyaoBaHue OueHka
paborta N26 3aHATHE AVNCUMNNNHDI: ®un3umka gna naboparopum BbINOJHEHMA
OnpedeneHue DNEeKTPOTEXHUKA, npodeccmin n DNEeKTPOTEXHUKM U [ nabopaTopHOi
mepmuyecKoz20 dnekTpobe3onacHoOCTb, cneunanbHocTeln 3NEKTPOHUKM paboTbl
KoaghpuyueHma MaTtepuanoseneHue, TEXHUYECKOro

26



conpomuseneHus
meou

MEXKANCUMNIUHAPHbIE
Kypcbl: MAK.01.03 OcHoBbI
TEXHUYECKOM 3KcnyaTaumm
N 06CNYKUBAHUSA
3/1EeKTPUYECKOro U
3/1eKTPOMEXaHMYECKOro
obopynosaHua, MK.02.01
TunoBble TeXHONOTUYECKUue
NpPoLLECCbl 06CNYKNUBAHUSA
6bITOBbIX MaLUWH U
npubopos

npoduna: yuebHMK
ans
obpa3oBaTtesibHbIX
yypexaeHum
Ha4yaNbHOro 1
cpeaHero
npodeccnMoHanbHOro
obpasosaHus / B. P.
Omutpuesa. — 2-e
usa., ctep. — M.:
N3paTenbCKnin LLEeHTP
«AKagemunsa, 2019. -
448 c.

36

3akoH Oma 0na
y4yacmeka yenu.
3akoH Oma 0na
noaHoli yenu

KoMbUHMPOBaAHHDbI
M YPOK

ObuwenpodeccroHanbHble
ANCUNNANHBI:
INEKTPOTEXHUKA,
MaTepuanosegeHue,
N3meputenbHaa TEXHMKa,
dnekTpobe3onacHOCTb,
MeXAMCLMMNAMHAPHbIE
Kypcbl: MAK.01.03 OcHoBbI
TEXHUYECKOM 3KCNyaTaumm
n obCcnyKnBaHmA
3NEKTPUYECKOTO U
3N1EeKTPOMEXAHNYECKOTO
obopyaosaHua, MAK.02.01
Tunosble TEXHONOTUYECKME
npoveccbl 06cnyKmBaHmA
6bITOBbIX MaLUMH U
npubopos.

MK 02.02 AnarHocTuKka u
KOHTPO/Ib TEXHUYECKOTO

Omuntpuesa, B. O.
dusnka gna
npodeccmin n
cneumanbHoCTeN
TEXHWYECKOro
npoduna: y4ebHmK
ana
obpa3oBaTeNibHbIX
yupexgeHum
Ha4yaNIbHOro U
cpefHero
npodeccnoHanbHOro
obpasoBaHus / B. P.
Omutpunesa. —2-e
nsa., ctep. — M.:
N3paTenbCKuii LEeHTP
«Akagemmar, 2019. -
448 c.

ObopyaoBaHue
nabopatopumn
INEKTPOTEXHUKM U
3N1EKTPOHUKM

OueHkKa peweHus
Ka4yeCTBEHHbIX U
pacyeTHbIX 33434
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COCTOAHMA BbITOBOW
TEeXHUKU

37 NabopartopHas NabopaTtopHoe ObuwenpodeccmoHanbHbie | OAmutpuesa, B. P. ObopyaoBaHue OueHka
pa6ota No7 3aHATME ANCUMMNINHDI: dusnka gna nabopartopum BbIMOJIHEHUSA
UN3mepeHue 3[C u DNEeKTPOTEXHUKA, npodeccmin n DNIEKTPOTEXHUKM U [ nabopaTopHOi
8HymMpeHHe20 3neKkTpobe3onacHoOCTb, cneumanbHoOCTeN 3/IEKTPOHUKN. paboTbl
conpomueneHusn N3mepuTenbHas TeXHMKA, |TEXHUYECKOro NabopaTtopHble
UCMOYHUKG MOKa MEXANCUMNINHAPHbIE npoduna: y4ebHUK | cTeHabl «Ypanouka»

Kypcbl: MAK.01.03 OcHoBbl | anA
TEXHUYECKOM 3KcnnyaTaumm |obpasoBaTenbHbIX
n obcnyKnBaHumA yupexaeHuin
3NEeKTPUYECKOro U HaYaNbHOrO U
3/IEKTPOMEXaHNYECKOTO cpegHero
obopynosBaHus, MK.02.01 |npodeccroHanbHOro
Tunosble TexHoorMYeckne |obpasosaHua / B. ®.
npoueccbl ob6cnyxkuBanma | Jmutpmesa. — 2-e
ObITOBbIX MAaLUMH U nsg,., ctep. — M.:
npnbopos N3paTenbCKnim LEeHTP
«Akagemumar, 2019. -
448 c.

38 AneKmpuyecKue KombuHuposaHHbl | ObuienpodeccmoHanbHblie | Amutpuesa, B. P. ObopyaoBaHue OueHKa peweHus
yenu. lNMapannenvHoe M ypoK OVUCUMNNNHDI: dusnka gna nabopartopum Kelnc-3a4aHunm
u DNEeKTPOTEXHMKA, npodeccmin n DNEeKTPOTEXHUKMU U
nocnedosamesnvHoe dnekTpobe3onacHoOCTb, cneumanbHOCTEN 3NEKTPOHUKM
coeOuHeHue N3mepuTenbHaa TEXHUKA, |TEXHMYECKOrO
nposoOHUKO8 MeXancumnanHapHble npoduna: y4ebHMK

Kypcbl: MAK.01.03 OcHoBbI
TEXHUYECKOM 3KCNyaTaumm
N obCcNyKnBaHmA
3NEKTPUYECKOTO U
3NEKTPOMEXAHNYECKOTO
obopyaosaHusa, MK.02.01
Tunosble TEXHONOTNYECKME

ana
06pa3oBaTeibHbIX
yuperKaeHumn
HaYyaNbHOTrO M
cpepHero
npodeccMoHanbHOro
obpasoBaHus / B. P.
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npoueccbl 06cnyKMBaHNA
ObITOBbIX MaLUWH U
npubopos. MK 02.02
JNarHocTnka u KOHTPO/b
TEXHUYECKOro COCTOAHMA
6bITOBOMN TEXHUKM

Omutpuesa. — 2-e
nsa., ctep. — M.:
N3paTenbCKuin LeHTP
«AKagemunar», 2019. -
448 c.

39 NabopartopHasn NabopaTtopHoe ObuwenpodeccmoHanbHbie | Amutpuesa, B. P. ObopyaoBaHue OueHka
pa6orta N2 8 3aHATME OVUCUUNNNHDI: ®dusnka gna nabopartopum BbIMOJIHEHMA
U3yyeHuUe 3aKOHOB DNEeKTPOTEXHUKA, npodeccmin n DNIEKTPOTEXHUKM U [ nabopaTopHOoM
nocnedosamenbHO20 dnekTpobe30nacHOCTb, cneuyanbHocTeln 3N1EKTPOHUKMN. paboTbl
u napannenbHo20 N3mepuTenbHad TEXHWKA, | TEXHUYECKOro NabopaTtopHble
coeduHeHuli MeXANCUMNINHAPHbIE npoduna: y4ebHUK | cTeHabl «Ypanouka»

NpPoB8oOHUKO8 Kypcbl: MAK.01.03 OcHoBbl |ansA

TEXHUYECKOM 3KcnnyaTaumn | obpasoBaTenbHbIX

n obcnyKnBaHmA yupexaeHumn

3/IEKTPUYECKOTo U HAYa/IbHOro n

3/IEKTPOMEXaHNYECKOTO cpegHero

obopynosBaHus, MK.02.01 |npodeccroHanbHOro

Tunosble TexHoNOrMYeckne |obpasosaHus /B. P.

npoueccbl ob6cnyxkuBanma | mutpmesa. — 2-e

ObITOBbIX MAaLUMH U nsg,., ctep. — M.:

npubopos N3paTenbCKnim LeHTP
«Akagemumar, 2019. -
448 c.

40 3aKoH [xcoyna- KombuHmnpoBaHHbI | ObwenpodeccmoHanbHble | Amutpuesa, B. O. O6opyaoBaHue OueHKa peweHunsa
JleHya. Paboma u M ypoK ONCUMNNNHDI: dusnka gna nabopatopum Ka4yeCTBEHHbIX U
MouwHOCMb DNEeKTPOTEXHUKA, npodeccmin n DNEeKTPOTEXHUKM U | pacyeTHbIX 3a4a4
MnocmMosaHHO20 MOoKa MaTepuanosegeHue, cneumanbHOCTEN 3NEKTPOHUKM

N3mepuTenbHaa TEXHWKA, |TEXHMYECKOro
dneKTpobe3onacHoOCTb, npoduna: y4ebHUK

MeXANCUMNANHApHbIe
Kypcbl: MAK.01.03 OcHoBbI
TEXHUYECKOM 3KcnayaTaumm

ana
0bpa3oBaTeibHbIX
yuperKaeHumn
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n obcnyKnBaHmA
3N1eKTPUYECKOro U
3/1eKTPOMEXaHMYECKOTo
obopyaosaHusa, MK.02.01
TunoBble TeEXHONOTUYECKue
npoLeccbl 06¢NyKMBaHUA
6bITOBbIX MaLUWH U

HaYaNbHOroO U
cpepHero
npodeccMoHanbHOro
obpasosaHus / B. P.
Amutpuesa. — 2-e
usa., ctep. — M.:
N3paTenbCKmin LLEeHTP

npnbopos «Akagemus», 2019. -
448 c.

41 NabopartopHas NabopaTtopHoe ObuwenpodeccmoHanbHbie | Amutpuesa, B. P. ObopyaoBaHue OueHka
pabora N29 3aHATUE ONCUMNANHDI: ®dusnka gna nabopartopum BbINO/NHEHMUA
UccnedosaHue DNEeKTPOTEXHUKA, npodeccmin n DNIEKTPOTEXHUKM U [ nabopaTopHOi
3asucumocmu dnekTpobe3onacHoCTb, cneuyanbHoCcTen 9NEKTPOHUKMU paboTbl
mouwyHoCcmu namnol N3mepuTenbHan TeXHMKA, |TEXHUYECKOro
HakanueaHus om MeXANCUMNANHAPHbIE npoduna: yuebHMK
HanpsMeHus Ha eé Kypcbl: MAK.01.03 OcHoBbl |ans
3a3umMax TEXHUYECKOM 3KCnyaTauum |obpasoBaTenbHbIX

n 0b6cnyRnBaHUA yyperxageHumn
3NEeKTPUYECKOro U HaYaNbHOro U
3NEeKTPOMEXaHMYeCKoro cpegHero
obopyaoBaHus, MK.02.01 |npodeccroHanbHOro
TunoBble TexHoOrMYeckne |obpasosaHusa / B. ®.
npoueccbl obcnykmBaHma | AmuTpuesa. — 2-e
6bITOBbIX MaLUMH U nsg., ctep. — M.:
npunbopos N3paTenbCKmin LeHTp
«AKagemmar, 2019. -
448 c.

42 NabopartopHan NabopaTopHoe ObuwenpodeccmoHanbHblie | Omutpuesa, B. P. ObopyaoBaHue OueHka
pabora N210 3aHATHEe AVNCUMNNNHBI: ®un3mka gna naboparopum BbINOJHEHMA
OnpedeneHue KNA DNEeKTPOTEXHUKA, npodeccmin n DNEeKTPOTEXHUKM U [ nabopaTopHOi
anekmponaumkxu dnekTpobe3onacHoOCTb, cneunanbHocTeln 3NEKTPOHUKM paboTbl

MEXANCUMNNNHAPHbIE TEXHUYECKOro

Kypcbl: MAK.01.03 OcHoBbI

npoduna: y4ebHUK
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TEXHUYECKOM 3KcnyaTaumm
n obcnyKnBaHumA
3N1eKTPUYECKOro U
31eKTPOMEXaHMYECKOTo
obopynosBaHua, MK.02.01
TunoBble TeXHONOTUYeCKue
NpoLLecCbl 06CNYKNUBAHUSA
6bITOBbIX MaLUWH U
npubopos

ans
obpa3oBaTesibHbIX
yypexaeHum
HaYaNbHOro U
cpepHero
npodeccnMoHanbHOro
obpasosaHus / B. ®.
Amutpuesa. — 2-e
usa., ctep. — M.:
N3paTenbCKnin LLEeHTP
«AKagemunsa, 2019. -
448 c.

43 PeweHrue 3a0a4 ¢ YpOoK pelieHua ObuwenpodeccmoHanbHbie | Amutpuesa, B. P. OueHkKa peweHus
npogheccuoHanbHoli 3a4aM ONCUMNANHDI: ®dusnka gna 3a4au
HanpaesneHHOCMoro DNEeKTPOTEXHUKA, npodeccmin n npodeccMoHaNbHO

MatepnanoseneHue, cneumanbHOCTEN 7
N3mepuTtenbHana TEXHUKA, | TEXHUYECKOrO HanNpPaBAEHHOCTU.
dnekTpobe3onacHoOCTb, npoduna: y4ebHmK
MEXOMCUMNANHAPHbDbIE ana
Kypcbl: MK.01.03 OcHoBbl | 06pa3oBaTesnbHbIX
TEXHWYECKOM 3KCNAYaTauumM |yupexaeHunin
n obCcnyKnBaHmA Ha4Ya/IbHOro U
3/IEKTPMYECKOTO 1 cpegHero
3NIeKTPOMEXAHMYECKOro npo¢$eccMoHaNbHOro
obopygoBaHua, MAK.02.01 |o6bpa3oBaHua / B. O.
Tunosble TexHonornyeckme |Amutpuesa. — 2-e
npoueccbl ob6cnyxRuBaHma  |unsg., ctep. — M.:
ObITOBbIX MaLUWH U N3paTenbCKNit LEHTP
npnbopos «Akagemunar», 2019. -
448 c.
44 PeweHue 3a0a4 ¢ YpOK pelieHuns ObuwenpodeccmoHanbHblie | Omutpuesa, B. P. OueHkKa peweHua

npogeccuoHanbHoli
HanpaeneHHOCMbio

3aja4

ANCUNNINHBI:

dusnka gna
npodeccmin n

cEVER
npodeccnMoHanbHO
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INEeKTPOTEXHUKA, crneuunanbHocTeln "
MaTtepuanoseseHue, TEXHUYECKOro HanNpaB/IEHHOCTH.
N3mepuTenbHas TexHuKa, |npoduns: yuebHUK TecTnpoBaHue
AneKkTpobe3onacHoOCTb, ana
MEXANCUMNINHAPHbIE 06pasoBaTebHbIX
Kypcbl: MAK.01.03 OcHoBbI |y4ypexaeHui
TEXHUYECKOM 3KCnNyaTaumMn |HavyaibHOro U
n obcnyKnBaHumA cpegHero
3NEeKTPUYECKOro U npo¢$eccMoHaNbHOro
3/IEKTPOMEXaHNYECKOTO obpasoBaHus / B. O.
obopyaoBaHus, MK.02.01 | AmuTtpuesa. — 2-e
TunoBsble TexHONOrMYeckMe |u3g,., ctep. — M.:
npoueccbl obcnykmBaHma | M34aTenbCKUI LEHTP
6bITOBbIX MaLLWH U «AKapemunar», 2019. -
npubopos 448 c.
45 KoHTponbHasa pabora YPOK NpoBepKU U OueHka
Ne2 KOHTPOANA 3HAHWUM KOHTPO/IbHOM
«IneKTpuyeckoe paboTbl
none. 3aKOHbI
NOCTOAHHOIO TOKa»
Tema 3.3
ONeKTPUYECKMN TOK B
pa3nnYHbIX Cpesax
46 ONeKTPUYECKMN TOK B KombuHMpoBaHHbI OueHKa pelueHua
meTannax, B M ypoK KaQyeCTBEHHbIX U
3NEeKTPONUTax pacyeTHbIX 33434
47 NabopartopHan NabopaTopHoe ObuwenpodeccmoHanbHble | Omutpuesa, B. P. ObopyaoBaHue OueHka
paborta Nell 3aHATHEe AVNCUMNNNHBI: ®un3mka gna naboparopum BbINOJHEHMA
OnpedeneHue DNEeKTPOTEXHUKA, npodeccmin n DNEeKTPOTEXHUKM U [ nabopaTopHOM
anekmpoxumu4vecKoz MaTtepuanoseneHue, cneunanbHocTeln 3NEKTPOHUKM paboTbl
0 3KeusaneHma dnekTpobe3onacHoOCTb, TEXHUYECKOro
meou N3mepuTenbHada TeEXHUKA, |npoduna: yuebHUK

ans
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MeXancumnanHapHble
Kypcbl: MAK.01.03 OcHoBbI
TEXHUYECKOM 3KCnayaTauum
N 06CNYKUBAHUSA
3/IEKTPUYECKOTO U
3/IEKTPOMEXaHNYECKOTO
obopynosaHua, MK.02.01
TunoBble TeXHONOTUYECKUue
NpPoLLECCbl 06CNYKNUBAHUSA
6bITOBbIX MaLUWH U

obpa3oBaTesibHbIX
yypexaeHum
HaYaNbHOroO U
cpeaHero
npodeccnMoHanbHOro
obpasosaHus / B. P.
Amutpuesa. — 2-e
usa., ctep. — M.:
N3paTenbCKnin LLEeHTP
«AKagemunsa, 2019. -

npubopos 448 c.
48 DNIeKTPUYECKNI TOK B KombuHMpOoBaHHbI OueHKa peweHus
rasax M ypoK KayeCTBEHHbIX
3a4au
49 DNEeKTPUYECKN TOK B KoMbUHMPOBaAHHDbI OueHKa peweHuns
BaKyyme M ypoK KayeCTBEHHbIX
3a4au
50 3nekmpuyecKkuii mok KombuHmnpoBaHHbI | ObwenpodeccmoHanbHble | Amutpuesa, B. O. O6opyaoBaHue OueHKa peweHuna
8 1oAynpoeooOHUKAX M ypoK ONCUMNANHDI: ®dusnka gna nabopartopum KayeCTBEHHbIX
MatepnanoseneHue, npodeccmin n DNEeKTPOTEXHUKN U [3a4au.
DNEeKTPOTEXHUKA, cneumanbHOCTeEN 3IEKTPOHUKM. ®PpoHTaNbHbLIN
dnekTpobe30nacHoOCTb, TEXHUYECKOro NTabopaTtopHble NMUCbMEHHbI

N3meputenbHaa TEXHUKa,
MeXANCLMMNAMHAPHbIE
Kypcbl: MK.01.03 OcHosBbl
TEXHUYECKOM IKCNyaTaumum
N obCcNyKnBaHmA
3NEKTPUYECKOTO U
3NEKTPOMEXAHNYECKOTO
obopynosaHusa, MAK.02.01
Tunosble TEXHONOTUYECKME
npoveccbl 06cnyKmMBaHmA

npoduna: y4ebHmK
ana
obpa3oBaTeNibHbIX
yuperKaeHumn
Ha4ya/IbHOro U
cpeaHero
npodeccnoHanbHOro
obpasoBaHus / B. P.
Omutpunesa. —2-e
nsa., ctep. — M.:
N3paTenbCKuUit LEeHTP

CcTeHAapbl

«[MpOM3/IeKTPOHMKa

»

onpoc
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ObITOBbIX MALLWH U
npubopos.

MAK 02.02 OnarHocTuKa U
KOHTPO/Ib TEXHUYECKOTO
COCTOAHUSA BbITOBOW
TEXHUKMU

«AKagemunar», 2019. -
448 c.

51 PeweHue 3a0a4 ¢ YpoK pelueHus ObuwenpodeccmoHanbHbie | Amutpuesa, B. P. OueHKa pelweHusn
npogpeccuorHanvHoli 3aga4 ANCUMNMNINHDI: dusnka gna 3a4ay
HanpaesneHHOCMbio MaTepuanosegeHue, npodeccmi n npodeccMoHaNbHO

DNEeKTPOTEXHUKA, crneuuvanbHocTeln "
dnekTpobe30nacHoOCTb, TEXHUYECKOTO HaNpPaB/IEHHOCTH
N3mepuTenbHas TexHuMKa, |npoduns: yuebHUK
MeXANCUMNANHapHble ana
Kypcbl: MIK.01.03 OcHoBbl | 06pa3oBaTesibHbIX
TEXHUYECKOM 3KCNAYyaTauum |yupexaeHunmn
n obcnyKnBaHmA HAYa/IbHOro n
3/IEKTPUYECKOTO U cpegHero
3/IEKTPOMEXaHNYECKOTO npo¢$eccMoHaNbHOro
obopyaosaHua, MAK.02.01 |obpasosaHus /B. .
TunoBble TexHoNOrM4Yeckme |Amutpuesa. —2-e
npoueccbl ob6cnykuBaHma  |unsg,., ctep. — M.:
ObITOBbIX MaLUMH U N3paTenbCKnim LeHTP
npnbopos «Akagemusa», 2019. -
448 c.
Tema 3.4 MarHutHoe
none

52 MarHuTHoe none. KoMbBUHMPOBaAHHbI TecTnposaHue
Hanps»keHHOCTb M ypoK
MarHMTHOro nons

53 Cuna Amnepa. KombunHuposaHHbl | ObwenpodeccmoHanbHble | Amutpuesa, B. P. ObopyaoBaHue OueHkKa peweHua
MpumeHeHue cunsi M ypoK ONCUMNNNHDI: dusnka gna nabopatopum KayeCTBEHHbIX U
Amnepa MaTepuanoBegeHue, npodeccmin n DNEeKTPOTEXHUKM U | pacyeTHbIX 3a4au

DNEeKTPOTEXHUKA, cneumanbHOCTEN 3/1EKTPOHUKM
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AneKkTpobe3onacHoOCTb,
N3meputenbHaa TEXHUKaA,
MEKANCUMNIUHAPHbIE
Kypcbl: MAK.01.03 OcHoBbI
TEXHUYECKOM 3KcnyaTaumm
N 06CNYKNBAHUSA
3/1eKTPUYECKOro U
31eKTPOMEXaHMUYECKOTO
obopynosaHua, MK.02.01
Tunosble TeXHONOTMYeCcKne
npoueccbl 06CNyXKMBaHUSA
6bITOBbIX MaLUWH U
npubopos

TEXHUYECKOro
npoduna: yuebHMK
ans
obpa3oBaTesibHbIX
yypexaeHum
HaYaNbHOrO U
cpeaHero
npodeccmMoHanbHOro
obpasosaHus / B. ®.
Omutpuesa. — 2-e
usg., ctep. — M.:
N3paTenbCKnin LLEeHTP
«Akagemmnan, 2019. -
448 c.

54

Cuna JlopeHya.
Maz2HumHsbie
ceoiicmea sewjecmea

KoMbUHMPOBaAHHDbI
M YPOK

ObwenpodeccroHanbHble
ANCUNNANHBI:
DNEKTPOTEXHUKA,
dnekTpobe3onacHOCTb,
MaTepuanosegeHue,
N3meputenbHaa TEXHUKa,
MeXAMCLMMNAMHAPHbIE
Kypcbl: MK.01.03 OcHoBbl
TEXHUYECKOM 3KCNyaTaumm
n obcnyKnBaHmA
3NEKTPUYECKOTO U
3NEKTPOMEXAHNYECKOTO
obopyaosaHua, MAK.02.01
Tunosble TEXHONOTUYECKME
npoveccbl 06cnyKmBaHmA
6bITOBbIX MALUWH U
npubopos. MK 02.02
[NarHocTKa n KOHTPO/b

Omntpuesa, B. O.
dusnka gna
npodeccmin n
cneumanbHoCTen
TEXHWYECKOro
npoduna: y4ebHmK
ana
obpa3oBaTeNbHbIX
yupexaeHum
Ha4yaNIbHOro U
cpefHero
npodeccnoHanbHOro
obpasoBaHus / B. P.
Omutpunesa. —2-e
nsa., ctep. — M.:
N3paTenbCKnit LeHTp
«Akagemmar, 2019. -
448 c.

ObopyaoBaHue
nabopartopum
INEKTPOTEXHUKM U
3N1EKTPOHUKM

OueHkKa peweHus
KQ4yeCTBEHHbIX U
pacyeTHbIX 3a4a4
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TeXHMYECKOro COCToAHMA
ObITOBOW TEXHUKMU

55 PeweHue 3a0a4 ¢ YpokK pelueHus ObuwenpodeccmoHanbHbie | OAmutpuesa, B. P. OueHKa pelweHun
npogheccuorHanvHoli 3agay ANCUMMNINHDI: dusnka gna 3a4ay
HanpasneHHOCMb1o DNIEeKTPOTEXHUKA, npodeccmin n npodeccnoHanbHO

3neKkTpobe3onacHoOCTb, crneuuvanbHocTeln "
MaTtepuanoseseHue, TEXHUYECKOro HanpaB/IEHHOCTU
N3mepuTenbHas TexHuKa, |npoduns: yuebHUK
MeXANCUMNINHAPHbIE ans
Kypcbl: MK.01.03 OcHoBbl |0b6pa3oBaTefibHbIX
TEXHUYECKOM 3KCNyaTaLumn |yupeaeHunm
n obcnyKnBaHumA HaYaNbHOrO U
3NEeKTPUYECKOro U cpegHero
3NEeKTPOMEXaHMYeCKoro npodeccmoHanbHOro
obopyaosaHua, M1K.02.01 |o6pasosaHua / B. @.
Tunosble TexHonornyeckne |Amutpmesa. —2-e
npoueccbl obcnykmBaHma | 13g., ctep. — M.:
6bITOBbIX MaLUMH U N3paTtenbCkmin LeHTp
npubopos «AKagemunsay, 2019. -
448 c.
Tema 3.5
dneKTpomarHmMTHan
NHAYKLMA

56 3aKoH KoMbUHMpPOBaHHbI TecTnposaHue
3NIEKTPOMArHUTHOM M ypoK
NHAYKUMK. Mpasuno
NleHuya

57 NabopartopHan NabopaTopHoe ObuwenpodeccmoHanbHble | Omutpuesa, B. P. ObopyaoBaHue OueHka
paborta Ne 12 3aHATHEe AVNCUMNNNHBI: ®un3mka gna naboparopum BbINOJHEHMA
UzyueHue asneHun DNEeKTPOTEXHMKA, npodeccmin n DNEeKTPOTEXHUKM U [ nabopaTopHOi
aneKmpomazHuUmHoli dnekTpobe3onacHoOCTb, cneunanbHocTeln 3NEKTPOHUKM paboTbl
UHOYKyuu MaTtepuanoseneHue, TEXHUYECKOro

MsmepMTen bHaA TEXHWUKa,

npoduna: y4ebHUK
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MeXANCUMNANHAPHbIE ana Ob6opyaoBaHue
Kypcbl: MK.01.03 OcHoBbl | 06pa3oBaTesibHbIX nabopartopum
TEXHUYECKOM 3KCNAyaTaunm |yupexaeHuni DNEKTPUUECKUX
n obcnyKnBaHumA Ha4a/IbHOro U MaLnH
3/IEKTPUYECKOTOo U cpegHero
3/IEKTPOMEXaHNYECKOTO npodeccnMoHanbHOro
obopyaoBaHua, MIK.02.01 |o6pa3osaHua / B. @.
Tunosble TexHonornyeckme |Amutpuesa. — 2-e
npoueccbl obcnykuBaHma  |unsg,., ctep. — M.:
ObITOBbIX MAaLUWH U N3paTenbCKnin LLEeHTP
npnbopos «Akagemus», 2019. -

448 c.

58 24C nHaykunm B KombWHMpOoBaHHbI OueHkKa peweHus
OBUXKYLLMXCA M ypoK KQ4yeCTBEHHbIX U
NPOBOAHWUKAX pacyeTHbIX 33434

59 AeneHue KombuHmnpoBaHHbl | ObwenpodeccmoHanbHble | Amnutpuesa, B. O. O6opyaoBaHue OueHKa peweHus
camouHOyKyuu M ypoK OVUCUUNNNHDI: ®dusnka gna nabopartopum pacyeTHbIX 33434
UHOyKmMueHocmeo. DNEeKTPOTEXHMKA, npodeccmin n DNEeKTPOTEXHUKM U [ YCTHBIN
SHepeun dnekTpobe30onacHoOCTb, cneumanbHOCTEN 3NEKTPOHUKM GpPOHTaNbHbBIN
MQa2HUMHO20 nons MeXancumMnanHapHble TEXHUYECKOTO onpoc
mokKa Kypcbl: MAK.01.03 OcHoBbl |npoduns: yuebHmnk | ObopyaoBaHue

TEXHWYECKOM 3KCNAyaTauum | ans nabopartopum
n obCcnyKnBaHmA o6pasoBaTe/bHbIX DNEKTPUYECKMUX
3/IEKTPUYECKOTO U yuperKaeHum MaLLMH
3/IEKTPOMEXaHNYECKOTO HaYa/IbHOro n

obopyaoBaHua, MAK.02.01 |cpegHero

TunoBble TeEXHONOIMMYecKMe |npodeccnoHanbHOro

npoveccbl 06cnyKmBaHmA
6bITOBbIX MaLUMH U
npubopos

obpasoBaHus / B. P.
Omutpunesa. —2-e
nsa., ctep. — M.:
N3paTenbCKnit LeHTp
«Akagemma», 2019. -
448 c.
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60 PeweHue 3a0a4 ¢ 2 YpokK pelueHus ObuwenpodeccmoHanbHbie | OAmutpuesa, B. P. OueHKa pelweHusa
npogeccuorHanvHoli 3agay ANCUMMNNINHDI: dusnka gna 3a4ay
HanpaeneHHOCMbto INeKTPOTEXHUKA, npodeccmin n npodeccnMoHanbHO

AneKkTpobe3onacHoOCTb, crneuunanbHocTeln "
MaTtepuanoseseHue, TEXHUYECKOro HanNpPaB/iIEHHOCTH.
N3mepuTenbHas TexHuKa, |npoduns: yuebHUK TectupoBaHue
MEXANCUMNINHAPHbIE ans
Kypcbl: MK.01.03 OcHoBbl |0b6pa3oBaTeibHbIX
TEXHUYECKOM IKCNNyaTaLumn |yupeaeHunmn
n obcnyKnBaHmA HaYaNbHOrO U
3NEeKTPUYECKOro U cpepHero
3N1EeKTPOMEXaHMYEeCKOro npodeccMoHanbHOro
obopyaosaHua, MIK.02.01 |o6pasosaHua / B. @.
Tunosble TexHoNorMyeckne |Amutpmesa. —2-e
npoueccbl ob6cnykuBaHma  |unsg,., ctep. — M.:
6bITOBbIX MaLUMH U N3paTenbCKuin LLEHTP
npubopos «AKagemunsay, 2019. -
448 c.

61 KoHTponbHasa pa6orta |2 YpOK NpOBEPKU U OueHka
Ne3 «MarHutHoe KOHTPO/1A 3HaHWN KOHTPO/IbHOM
none. paboTbl
dNneKTpoMarHuMTHasn
NHAYKLMA»

Paspen 4. KonebaHus | 20
M BO/IHbI

Tema 4.1 4
MexaHun4yeckmne
KonebaHns 1 BOJHbI

62 FapmoHunyeckmne 2 KoMbBUHMPOBaAHHbI OueHkKa pelweHua
KonebaHus. M ypoK pacyeTHbIX 33434
CBobogHble
MexaHu4eckme
KonebaHums.
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MNpespaweHue
3Hepruun npu
KonebaTesibHOM
OBUKEHUN

63

MonepeyHble n
NPOAO/IbHbIE BO/HbI.
XapaKTepucTtmukm
BOJIHbI

KoMbUHMpPOBaAHHDbI
M ypoK

YCTHbIM
OpPOHTaNbHbLIN
onpoc

Tema 4.2
DNeKTPOMarHUTHbIE
KonebaHua 1 BOAHbLI

10

64

CBoboaHble
3NEeKTPOMArHUTHbIE
KonebaHusa. Popmyna
TomcoHa. 'eHepaToOp
He3aTyxatoLwmx
3NEeKTPOMArHUTHbIX
KonebaHui

KombuHMpoBaHHbI
M YPOK

TecTupoBaHue

65

lMepemeHH®bIli MOK.
AKmueHoe,
EéMKocmHoe u
uHOyKmuesHoe
conpomuseneHus
nepemeHH020 MoKa

KoMbUHMPOBaAHHDbI
M YpOK

ObuwenpodeccroHanbHble
ANCUNNANHBI:
DNEKTPOTEXHUKA,
dnekTpobe3onacHoCTb,
MaTepuanosegeHue,
N3meputenbHaa TEXHUKa,
MeXANCLMMNAMHAPHbIE
Kypcbl: MAK.01.03 OcHoBbI
TEXHUYECKOM 3KCNyaTaumm
N obCcNyKnBaHmA
3NEKTPUYECKOTO U
3NEKTPOMEXAHNYECKOTO
obopyaosaHusa, MAK.02.01
Tunosble TEXHONOTNYECKME
npoLeccbl 06cnyKmMBaHmA

Omntpuesa, B. O.
®dunsmka gna
npodeccmin n
cneumanbHoCTeN
TEXHUYECKOro
npoduna: y4ebHmK
ana
obpa3oBaTeNibHbIX
yuperKaeHum
Ha4ya/IbHOro U
cpeaHero
npodeccnoHanbHOro
obpasoBaHus / B. P.
Omutpunesa. —2-e
nsga., ctep. — M.:

ObopyaoBaHue
nabopatopumn
TexHn4yecKkom
aKcnayaTaumm u
o6cnyKMBaHUA
3NEKTPUYECKOro n
aNEeKTPOMEXaHNYecK
oro obopyaoBaHuA

OueHKa peweHus
KaQyeCTBEHHbIX U
pacyeTHbIX 3a4au.
®PpoHTaNbHbLIN
YCTHbIM Onpoc
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ObITOBbIX MaLLWH U
npnbopos

N3paTenbCKmin LeHTP
«AKagemunar», 2019. -
448 c.

66 3akoH Oma 0na KombuHmnposaHHbl | ObwenpodeccmoHanbHble | Amutpuesa, B. O. O6opyaoBaHue OugeHKa pelueHun
anekmpuyeckoii M ypoK OVUCUUNNNHDI: ®un3unka gna nabopartopum KQuYeCcTBEHHbIX U
yenu nepemeHHO20 DNeKTPOTEXHMKA, npodeccmin n JNEeKTPUYEeCKOro U | pacyeTHbIX 3a4au.
moka. Paboma u 3neKkTpobe3onacHoOCTb, cneumanbHoOCTeN 3/1IeKTpomMexaHn4YecK | PpoHTanbHbIN
MoWwHOCMb N3mepuTenbHad TEXHUKA, | TEXHUYECKOro oro o6opyA0BaHMA | NMUCbMEHHbIM
nepemeHHO20 MoKd MeXANCUMNANHApHbIe npoduna: yuebHmK onpoc

Kypcbl: MK.01.03 OcHoBbl | anA

TEXHUYECKOM 3KcnnyaTaumm |obpasoBaTenbHbIX

n obcnyKnBaHumA yupexaeHuin
3/IEKTPUYECKOTo U HAYa/IbHOro n
3/IEKTPOMEXaHNYECKOTO cpegHero
obopynoBaHus, MK.02.01 |npodeccroHanbHOro
Tunosble TexHoorMyeckne |obpasosaHusa / B. ®.
npoueccbl obcnyxkuBanma | Jmutpmesa. — 2-e
ObITOBbIX MAaLUMH U nsg,., ctep. — M.:
npubopos. MK 02.02 N3paTenbCKUii LEHTP
JNarHoCTUKa N KOHTPOb «Akagemumar, 2019. -
TeXHWYEeCKOro COCToOAHUA 448 c.

ObITOBON TEXHUKM

67 TpaHcghopmamopoi KombuHmnpoBaHHbI | ObwenpodeccmoHanbHble | Amutpuesa, B. O. O6opyaoBaHue OueHKa peweHusa
MonayueHue, M ypoK OVUCUMNNNHDI: dusnka gna nabopartopum Ka4yeCTBEHHbIX U
nepedaya u DNEeKTPOTEXHUKA, npodeccmin n TexHn4yeckom pacyeTHbIX 3a4au.
pacnpedeneHue dnekTpobe3onacHoOCTb, cneumanbHOCTEN aKcnayaTaumm m ®PpoHTaNbHbLIN
3n1eKmposHepauu MaTepuanosegeHue, TEXHUYECKOTO obcnyxumBaHuA NMUCbMEHHbI

N3mepuTenbHas TexHMKa, |npoduns: ydeObHUK |3N1EKTPUYECKOro U onpoc
MeXancumnanHapHble ana 3NeKTpOMexXaHNYeCK

Kypcbl: MAK.01.03 OcHoBbI
TEXHUYECKOM 3KcnnyaTaumm
N 06CNYyKUBaHUA
3/IeKTPUYECKOro U

0bpa3oBaTeNbHbIX
yuperKaeHum
Ha4yasIbHOro U
cpeaHero

oro obopyanosaHus
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3/1eKTPOMEXaHMYECKOT0
obopynosaHusa, MK.02.01
TunoBble TEXHONOTMYECKNE
npoueccbl 06cnyKMBaHMA
6bITOBbIX MaLUWH U

npodeccmMoHanbHOro
obpasosaHus / B. P.
Omutpuesa. — 2-e
nsa., ctep. — M.:
N3paTenbCKmin LLEeHTP

npnbopos «Akagemus», 2019. -
448 c.

68 NabopartopHan NabopaTtopHoe ObuwenpodeccmoHanbHbie | Amutpuesa, B. P. ObopyaoBaHue OueHka
pabora Ne13 3aHATME OVUCUUNNNHDI: ®dusnka gna nabopartopum BbIMOJIHEHMA
UzyueHue pabomeoli DNEeKTPOTEXHUKA, npodeccnin n TexHnyeckom nabopatopHom
mpaHcgpopmamopa dnekTpobe30nacHoOCTb, cneunanbHocTen 3KcnayaTaumMm m paboTbl

MeXANCUMNANHAPHbIe TEXHUYECKOTO o6CcnyKMBaHUA
Kypcbl: MIK.01.03 OcHoBbl |Npoduas: y4ebHUK | 3/1IEKTPUYECKOTOo U
TEXHUYECKOW 3KCNAyaTauum | ans 3NEeKTPOMEXaHUNYECK
n obcnyKnBaHmA 06pasoBaTebHbIX oro obopyaoBaHuA
3/IEKTPUYECKOTo U yupexaeHumn
3/IEKTPOMEXaHNYECKOTO HAYa/IbHOro n
obopynosaHus, MK.02.01 |cpegHero
TunoBble TeEXHONOMMYecKMe |npodeccnoHanbHOro
npoueccbl ob6cny>kmBaHma | obpasosaHus / B. P.
ObITOBbIX MAaLUMH U Omutpuesa. — 2-e
npnbopos nsa,., ctep. — M.:

N3paTenbCKnim LeHTP

«Akagemumar, 2019. -

448 c.

69 DNeKTPOMarHUTHble KoMbBUHMPOBaAHHbI TecTnposaHue
BOJIHbI. CBOWCTBA M ypoK
3NIEKTPOMArHUTHbIX
BONH. M306peTeHune
paauno A.C. lMonosbim

70 PeweHue 3a0a4 ¢ YpOK pelleHuns ObuwenpodeccmoHanbHblie | Omutpuesa, B. P. OueHkKa peweHua

npogeccuoHanbHoli
HanpaeneHHoCMoio

3aja4

OVUCUUNANHDI:
DNEeKTPOTEXHUKA,

dusnka gna
npodeccmin n

3agay

npodeccnMoHanbHO
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AneKkTpobe3onacHoOCTb, crneuunanbHocTeln "
MaTepuanosegeHue, TEXHUYECKOTO HaNpPaB/IEHHOCTH
N3mepuTenbHas TexHuKa, |npoduns: yuebHUK
MeXANCUMNANHAPHbIEe ans
Kypcbl: MK.01.03 OcHoBbl |06pa3oBaTeibHbIX
TEXHUYECKOM 3KCNNyaTaLumn |yupeaeHunm
n obcnyKunBaHmA HAYa/IbHOro n
3/IEKTPUYECKOTOo U cpegHero
3/IEKTPOMEXaHNYECKOTO npo¢$eccMoHaNbHOro
obopyaosaHua, MIK.02.01 |o6pa3osaHua / B. @.
Tunosble TexHoNOrM4Yeckme |Amutpuesa. —2-e
npoueccbl obcnykuBaHma  |unsg,., ctep. — M.:
6bITOBbIX MaLUMH U N3paTtenbCkmin LeHTp
npubopos «AKagemunsay, 2019. -
448 c.
71 KoHTponbHasa pabora |2 YpOK NpoBEPKU U OueHKa
Ne 4 «KonebaHua u KOHTPO/IA 3HaHWN KOHTPO/NIbHOM
BOJIHbI» paboTbl
Paspgen 5. Ontuka 20
Tema 5.1 4
Mpupoaa ceeTa
72 3aKOHbI OTparkeHma n |2 KoMbUHMPOBaAHHbI OueHKa peweHunsa
npenomneHua ceeta. M ypoK pacyeTHbIX U1
NInH3bl KayeCcTBEHHbIX
cENED
73 NabopaTtopHas 2 NabopaTopHoe OueHka
pabota Ne 14 3aHATHe BbINOAHEHMA
OnpepeneHue nabopatopHom
nokasartens paboTbl
NpenomneHusa cTekna
74 OceewjéHHOCM®b. 2 KombunHuposaHHbl | ObwenpodeccmoHanbHble | Amutpuesa, B. P. JliokemeTp OueHKa pelweHua
3aKoHebl M ypoK AVNCUMNNNHDI: ®un3umka gna KQueCTBEHHbIX U
oceewjeHHocmu npodeccmi n pacyeTHbIX 3a4au.
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DNEeKTPOTEXHUKA,
AneKkTpobe3onacHoOCTb,
N3meputenbHaa TEXHUKaA,
MeXancumnanHapHble
Kypcbl: MAK.01.03 OcHoBbI
TEXHUYECKOW 3KCNyaTauum
N 06CNYKUBAHUSA
3/IEKTPUYECKOTO U
3/IEKTPOMEXAHNYECKOTO
obopynosaHua, MK.02.01
TunoBble TEXHONOTMYEeCcKMe
NpoLLecCbl 06CNYKNUBAHUSA
ObITOBbIX MaLUMH U
npubopos

crneuunanbHocTeln
TEXHUYECKOro
npoduna: yuebHnK
ans
obpa3oBaTesibHbIX
yypexaeHum
HaYaNbHOroO U
cpegHero
npodeccnMoHanbHOro
obpasosaHus / B. ®.
Omutpuesa. — 2-e
usa., ctep. — M.:
N3paTenbCKuin LLEHTP
«Akagemmnan, 2019. -
448 c.

®PpoHTaNbHbLIN
MUCbMEHHbIN
onpoc

75

PeweHrue 3a0a4 ¢
npogheccuoranvHoli
HanpasaeHHOCMoHo

YpOoK pelieHua
3a4aM

ObuwenpodeccroHanbHble
ANCUNNANHBI:
INEeKTPOTEXHUKA,
dnekTpobe3onacHOCTb,
MaTepuanosegeHue,
N3meputenbHaa TEXHUKa,
MeXANCLMMNAMHAPHbIE
Kypcbl: MK.01.03 OcHosBbl
TEXHUYECKOM 3KCNyaTaumum
n obcnyKnBaHmA
3NEKTPUYECKOTO U
3NEKTPOMEXAHNYECKOTO
obopyaosaHua, MAK.02.01
Tunosble TEXHONOTUYECKME
npoveccbl 06cnyKmBaHmA
6bITOBbIX MALUWH U
npubopos

Omuntpuesa, B. O.
®dunsumka gna
npodeccmin n
cneumanbHoCTeN
TEXHWYECKOro
npoduna: y4ebHmK
ana
obpa3oBaTeNibHbIX
yupexaeHum
Ha4yaNIbHOro U
cpeaHero
npodeccnoHanbHOro
obpasoBaHus / B. P.
Omutpunesa. —2-e
nsa., ctep. — M.:
N3paTenbCKnit LeHTp
«Akagemmar, 2019. -
448 c.

OueHkKa peweHus
3343y
npodeccMoHanbHO
7

HaNpPaB/IEHHOCTH
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Tema 5.2
BonHoBble cBoMCTBa
cseTa

76 NHTepdepeHums, KoMbUHMpPOBaHHDbI TectMposaHue
Andpakuma ceeta. M ypoK
Monapusauuna
nonepeYyHbIX BOJH.
ducnepcua ceeta

77 NaboparopHas NabopaTtopHoe OueHka
pa6orta Ne15 3aHATME BbIMOJIHEHUSA
OnpeaeneHve ANNHbI nabopaTtopHou
CBETOBOM BOJIHbI C paboTbl
NMOMOLLBIO
AndpaKkuMOHHOM
peLleTKM

78 Buabl cnekTpos. KombuHMpoBaHHbI YCTHbIM
LLKana M YpOK MHANBUAYANbHbIN
3NIEKTPOMArHUTHbIX onpoc
N3Ny4YeHunin

79 NabopartopHas NabopaTtopHoe OueHka
pa6ota N216 3aHATHE BbIMOJIHEHUA
HabntogeHue nabopaTtopHou
CNNOLWHOro U paboTbl
NNHenyaToro
CNEeKTpoB

80 KoHTponbHana pabora YpOK NpoBEpPKN U OueHka
Ne 5 «OnTnKa» KOHTPONA 3HAHUM KOHTPO/IbHOM

paboTbl

Tema 5.3
CneumanbHaa Teopma
OTHOCUTENbHOCTU
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81 MNocTtynatbl TeOpumn 2
OTHOCUTENbHOCTU U
CcneacTBuA U3 HUX
Pa3spgen 6. KaHTtOBas (12
dusuka
Tema 6.1 4
KBaHTOBasa onTuKa
82 KBaHTOBasa rmnortesa |2 KombuHMpoBaHHbI OueHKa peweHus
MnaHKa. 1 YpOK pacyeTHbIX 3a4au.
KopnyckynapHo- TecTupoBaHue
BOJIHOBOM Ayanv3m
83 Pomoagppexkm. 2 KombuHuposaHHbl | ObuienpodeccmoHanbHblie | Amutpuesa, B. P. ObopyaoBaHue OueHKa pelweHusn
YpasHeHue " ypoK ANCUMNNHDI: ®un3umka gna nabopartopum KauyeCTBEHHbIX U
3iiHwmeliHa 0na INEeKTPOTEXHUKA, npodeccmi n JNEeKTPOTEXHUKU U | pacyeTHbIX 3a4au.
gpomosagpgpekma. 3neKkTpobe3onacHoOCTb, cneumanbHocTen 3/1IEKTPOHUKN. YCTHbIN
MpumeHeHue MaTtepuanoseseHue, TEXHUYECKOro NabopaTtopHble WHANBUAYANbHbIN
gpomosgpgpekma N3mepuTtenbHada TexHUKa, |npoduna: y4yebHUK |cTeHabl onpoc
MEXANCUMNINHAPHbIE ans «MpomManeKTpoHMKa
Kypcbl: MIK.01.03 OcHoBbl | 06pa3oBaTesnbHbIX »
TEXHWUYECKOM 3KCNNyaTaLumn |yupeaeHuin
n obCcnyKnBaHmA HaYaNbHOro U
3N1eKTPUYECKOro U cpepHero
3NEeKTPOMEXaHMYEeCKOro npodeccnMoHanbHOro
obopypoBaHua, MAK.02.01 |o6bpa3oBaHua / B. O.
Tunosble TexHonornyeckme |Amutpuesa. — 2-e
npoueccbl ob6cnyRuBaHma  |unsg., ctep. — M.:
ObITOBbIX MaLUWH U N3p0aTenbCKUn LEHTP
npnbopos «Akagemunar», 2019. -
448 c.
Tema 6.2 6

dunsnka atoma u
aTOMHOro aapa
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84

ApnepHaa moaenb
aToma. OnbITbl

3. Pesepdopaa.
Mogenb aToma
Bogopoaa no H. bopy

KoMbUHMpPOBaAHHbI
M ypoK

TECTUpPOBaHUE

85

PaanoakTMBHOCTD.
3aKoH
pPagnoaKTUBHOrIO
pacnaga

KoMbUHMpPOBaHHbI
M ypoK

®PpoHTaNbHbIN
YCTHbI onpoc

86

OedeKT macchl,
SHeprus cBssn n
YCTOMYMBOCTb
aTOMHbIX A4ep
LeneHune Taxkenbix
apep. LlenHan
AgepHaa peakuma

KoMbUHMpPOBaHHbI
M ypOK

OueHKa peweHuna
KauyeCTBEHHbIX
3afay

87

KoHTponbHan pabota
Ne 6 «KBaHTOBaA
dun3mKa»

YPOK NpoBepKU U
KOHTPO/A 3HAHUM

OueHka
KOHTPO/IbHOM
paboTbl

Pasgen 7. CtpoeHue
BceneHHoM

6

Tema 7.1 CtpoeHue
ConHeyHoOM cncTeMbl

88

ConHeyHasa cucrtema:
naaHeTbl U Masnble
Tena, cmcrtema
3emna—JlyHa

KombuHMpoBaHHbI
M ypoK

®PpoHTaNbHbLIN
YCTHbI onpoc

Tema 7.2 3Bontouua
BceneHHom

89

CtpoeHue n
sgontoumna ConHua u
3Bé34. [anaKkTuKa.

KombnHMpoBaHHbI
M ypoK

TecTnposaHue
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CoBpemeHHble
npeacraBneHna o

CTPOEHUUN U
3BO/IIOLMMU
BceneHHom

90 NabopartopHasn NabopaTtopHoe OueHka
pa6ota Ne17. 3aHATHeE BbIMOJIHEHUA
MN3yyeHune KapTbl nabopatopHou
3Be3aHoro Heba paboTbl
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2. OnopHble KOHCNEKTbI

Paspen 1. MexaHuKa

OMOPHbIA KOHCMEKT Ne 1.1

Tema 3aHATUA

OCHOBbI KWUHEMATUKU

CopepaHne
TEMbl

MoHATUA: MEXaHNYECKOE ABUKEHWNE; MaTepMaibHAA TOUKA; TPAEKTOPKS;
nyTb; NepemelleHne; NPAMOINHENHOE PABHOYCKOPEHHOE ABUMKEHMUE;
MrHOBEHHAA CKOPOCTb; YCKOPEHWe; ycKopeHue cBobogHOro nageHus;
LEHTPOCTPEMUTENIbHOE  YCKOPEHWE; YII0BAaA CKOPOCTb; abCOMOTHO
TBEPAOE TENO.

3aKOHOMEpPHOCTH:

NpUHUMN OTHOCUTE/ILHOCTU Fanunes; YpaBHeHUe (3aKoH)
NPAMOJIMHENHOTO PABHOYCKOPEHHOTO ABUMEHUS; ypaBHEHME (3aKOH)
CKOPOCTU NPSAMOJIMHENHOTO PaBHOYCKOPEHHOTO ABUMEHMA — B OAHOW U3
$opm 3anucK: KOOPAMHATHOM, CKaNAPHOM, BEKTOPHOM (Ha yCMOTpeHue
npenogasatens); ypaBHeHNA cBOOOAHOro NafieHMA KaK YacTHble ClyyYan
NPSMOIMHENHOIO PaBHOYCKOPEHHOTO ABUXKEHUS; rpadukm
NPSIMO/IMHEMHOIO PABHOYCKOPEHHOTO ABUMKEHMS, CKOPOCTU (NpoeKumn
CKOPOCTN) NpU  MNPAMOSIMHEMHOM  PaBHOYCKOPEHHOM  ABUMKEHWM;
3aKOHOMEPHOCTU ABUMKEHMA Tena Mo OKPYXKHOCTU C MOCTOAHHOM Mo
MOAYNKO CKOPOCTbIO: CBA3b  LIEHTPOCTPEMMUTENbHOMO YCKOPEHMUst €
MoZyNeM NNHENHON CKOPOCTW; onpeaeneHua nepuoaa BpaLLeHUA U
YaCTOTbl; CBA3b YII0BON CKOPOCTU ABUMKEHWA C IMHENHOM

Tunbl 3aHATUA

KOM6MHMpOBaHHbIe 3aHATUA

MnhaHnpyemble
0bpa3oBaTe/ibHble
pesynbraTbl

OK 01, OK 02, OK 04, OK 05, OK 07

® MPUMEHATb MOAENb NPAMOJIMHENHOIO PAaBHOMEPHOIO ABUKEHMUSA
ANA ONUCAHNA U 06 BACHEHUA 3TOTO BUAA ABUKEHUS;

* KCcnonb3oBaTb MHPOPMaLMIO GUINYECKOTO COAEPNKAHUA Npu
pelweHun y4yebHbIX, NPAKTUYECKHX, MPOEKTHbIX "
nccnefoBaTeNbCKUX  3afad,  MHTerpupya  WMHbopmauuio U3
Pa3/IMYHbIX UCTOYHUKOB U KPUTUYECKM ee OLEeHMBas;

® 1ICNO/b30BaTb YpaBHEHME NPAMOIMHEMHOrO PaBHOYCKOPEHHOTO
ABWXKEHUS,  ypaBHEHWEe  CKOpPOCTM  NpU  NPAMOJMHENHOM
PaBHOYCKOPEHHOM ABUEHWUWN, 3aKOHOMEPHOCTU ABUMKEHUA Tena No
OKPYYKHOCTM C MOCTOSIHHOWM MO MOZAY/HO CKOPOCTLIO C YYETOM PaHUL, UX
NPUMEHMMOCTH;

® pelaTb KayecTBEHHbIE 3aa4M (B TOM YMC/Ie U MEKNPELMETHOTO
XapaKTtepa);

e pewaTb pacyeTHble 33aJayM C SABHO 3aAaHHOM ¢uM3MYecKow
MOZE/IbI0 Ha PACYET BEIMYMH, XapaKTepmU3syoLWwmx NpsmoiMHenHoe
PaBHOYCKOPEHHOE [ABUXKEHME, Ha onpeaeneHve NapameTpos
ABWXKEHUA Mo rpaduKy ABUMNKEHUA M rpaduKy CKOPOCTU (NpoeKLmm
CKOPOCTM), 3aKOHOMEPHOCTU [OBWMMKEHUA Tefla MO OKPYKHOCTU C
NOCTOSIHHOM MO MOZY/H0 CKOPOCTbIO

dopmbl
opraHusauum

MpY OCBOEHWM HOBbIX 3HAHWIA U YMEHUIN, NPU PeELIeHNN 33434y U
NPOBEAEHUN KOHTPOAA — WHAMBUAYANbHAA, GPOHTa/NbHaA,
rpynnosas (Ha ycMoTpeHue npenogasaTtens)
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y4yebHol

0eATenbHOCTU
S TeKywwmii KOHTPO/Ib: YCTHbIN U NMUCbMEHHbIA PPOHTA/IbHBIN ONpPOC;
OLLEHOUHbIX Bsammoonpos B Mapax (rpynnax).

MepOnpUATHIA TemaTtnyecKuii KOHTPO/Ib: MMCbMEHHaA camocToAaTeNbHaA paboTa Ha
ypoke
PacyéTHble 3agauun:
1. (BMP) J/loaKa ABMMKETCA CO CKOPOCTbIO 7 KM/4 OTHOCMTE/IbHO BOApbI MO
TeYeHuo peKkn. CKopocTb TeueHna paBHa 4 Km/4. Kakol nyTb nporaér
NoJKa 3a nonyaca?
OrBeT: 5,5 Km.
2. ABTOMO6W/1b, ABUIasACh C YCKOPEHMEM 2 M/C2, yBEIMUM/ CBOKO CKOPOCTb
c 10 m/c a0 15 m/c. CKonbKo BpemeHu ABuranca aBTomobumab? Kakon nyTb
OH 33 3TO BpeMsA NpoLuén?
OtBet: 2,5¢;31,25m
2. Mpy noaxoae K OCTaHOBKe Noess, ABMraBLUMIACA CO CKopocTbio 30 m/c,
3aTOPMO3MA U OCTAHOBWJ/ICA B TedeHMe 1 MUH. Yemy paBHO yCKOpeHue
noesaa? KakoB ero TopMo3HOM NyTb?
Otset: 0,5 m/c%; 900 m
3. MaTepuanbHas TOUKa [BUMKETCA MO 3aKOHY: X = -2+3t-t? (Bce BeNUYMHBI
B CH). OTBeTbTE Ha BONPOCHI:
1) KakoB XapaKTep ABUMKEHMA TOUKN?
2) Yemy paBHa HayasIbHasA CKOPOCTb ABUMKEHUA?

3apaHua ans 3) Yemy paBHa NPOEKLMA YCKOPEHMS TOYKM Ha OCb OX?
camocToaTesibHoro | 4) Yemy paBHa KoopamHaTa TOYKM Yepes 5¢?

BbINMOJ/IHEHUA

5) CocTtaBbTe ypaBHEHME 3aBUCMMOCTU NPOEKLIMM CKOPOCTM TOUKM Ha OCb
OX OT BpeMeHU e€ ABUMKEHMA.

Ortsertbl:

1) MpAMONMHEIHOE PaBHOYCKOPEHHOE ABUMKEHNE

2)Vo=3m/c

3) ax=-2m/c?

4)x=-2+35-52=-12 (m)

5)Vy=3-2t

4. bygem cuvTaTtb, YTO MNAPALLIOTUCT BO BpemA 3aTAXKHOIO MpPbIXKKa
cBoboaHO nagaeT. Mpu 3Tom OH NponeTaeT pacctosaHune 45 m. CKoNbKo
BPEMEHM O/IMTCA 3aTAXKHOM MpPbIKOK? KaKylo cKopocTb npuobpetaer
MAPaLUOTUCT B KOHLLE 3TOrO NyTn?

Oteet:t=3c;v=30m/c.

5. MNpwn omknme H6apabaH CTMPaNbHOM MaLUMHbI BPALWAETCA C YacToToOM
600 06/muH. Pagnyc 6apabaHa coctaBnsaet 15 cm. Onpeaenute nepuog,
BpaLLeHma 6apabaHa, yr10ByH CKOPOCTb BPaLLEHMS, IMHENHYHO CKOPOCTb
1 LLEHTPOCTPEMUTE/IBHOE YCKOPEHWE.

Orsert: 0,1 ¢; 62,8 paa/c; 9,42 m/c; 592 m/c?.
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paduueckue 3agaum:
1. MatepuanbHasa TOUKa ABUMKETCA TaK, YTO MpOeKuma eé CKopOoCTU
MeHAeTCA Mo rpaduky:

l’.l.' M,' C

M3 npmBeAEHHbIX yTBEPKAEHMI BblbepuTe BCe BEPHbIE OTBETI:

1) HayasibHasA CKopocTb TOYKM paBHa 0

2) B momeHT BpemeHun t = 1 ¢ To4Ka OCTaHOBMNACh

3) TouKa BCE Bpems ABMranach B NONOXKUTE/IbHOM HaNpaB/ieHUM OCK OX
4) Moaynb YCKOPEHUA TOYKK paBeH 2m/c?

5) MpoeKuma nepeMeLLeHNA TOUYKM Ha OCb OX 3a Bpems oT 1 ¢ 40 3 ¢ paBHO
Sx=-4m

OtBet: 2,4,5

OMOPHbIA KOHCMNEKT Ne 1.2

Tema 3aHATUA

OCHOBbI AUHAMWKH

CopepaHne
Tembl

MoHATUA: WHepuMA; B3aUMOLEWNCTBUE; MHepuMasbHaa CUCTEMA
OTCYeTa; CWAA; Macca; CUbl B MPUPOLE; CWNA TAXKECTM U CUNa
BCEMMPHOrO TATOTEHMA; NepBas KOCMUYECKAA CKOPOCTb; ABUKEHME
nnaHeT M manbix Ten CONHEYHOW CUCTEMbI; CUAa YNpyrocTu; Bec
Tena; HeBECOMOCTb; CU/bl TPEHUS;

3aKOHOMEpPHOCTU: 3aKOHbl MEXaHWKM HblOTOHA; 3aKOH BCEMMPHOrO
TArotTeHms; Gopmyna nNepBoit KOCMUYECKOW CKOPOCTU; 3aKOH [yKa;
bopmynbl gNs pacyeTa CUbl TPEHUS.

dusnyeckure onbITbl: OnbIT KaeHauMLwa

Tunbl 3aHATUA

HON\6MHMpOBaHHbIe 3aHATUA

MnhaHnpyemble
0bpaszoBaTesibHbI
e pe3synbTathl

OK 01, OK 02, OK 04, OK 05, OK 07

® [EeMOHCTPMPOBaTb Ha MpPUMepax pPoab U MecTo PU3MKU B
$bopMMpPOBaHNM COBPEMEHHOM HAaYYHOM KapTUHbI MMpPa, B Pa3BUTUN
COBPEMEHHON TEXHUKM WU  TEXHONOTMN, B  MPAKTUYECKOM
AeATeNbHOCTN Noaen;

® IEMOHCTPMPOBATb Ha NPUMEpPaX B3aMMOCBA3b MeXKay GU3UKON U
APYTMMM eCTECTBEHHbBIMU HAayKamMu;

® 1Cnoab30BaTb WMHbOpMaUUo PUIMYECKOrO codeprKaHua npu
peLweHnn y4ebHbIX, NPaKTUYECKUX, NPOEKTHbIX "
nccnenoBaTeNbCKUX  3aday, UHTerpupya  uMHbopmaumio 13
Pa3/IMYHbIX UCTOYHUKOB U KPUTUYECKN €€ OLEeHUBaA;
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® pa3nnyaTb U YMeTb UCNONb30BaTb B y4ebOHO-MUCCeA0BaATENbCKOM
AEeATeNbHOCTM  MeTOoAbl HayyHOro no3HaHusa (HabnwogeHwue,
OonucaHue, W3MEPEHUE, SKCMEPUMEHT, BbIABUXKEHME TUMOTE3bI,
MoAenupoBaHne U T.4.) U GOpMbl Hay4yHOro nosHaHuAa (dakThbl,
3aKOHbl, TEOPUN), AEMOHCTPUPYS Ha NPUMepPax UX PoJib U MecTo B
Hay4YHOM NO3HaHWW;

* MpoBOAUTb MNPSAMbIE U KOCBEHHble W3MepeHUs OU3NYECKUX
Be/IMYMH (Maccbl, Cubl, NAOTHOCTU, O06beEMaA, YCKOPEHWA, CUbl
BCEMUPHOTrO TATOTEHUSA, CU/bI YNPYTroCTH, Beca Tena, CUbl TpeHusa),
BblOUpas u3mepuTenbHble npubopbl C yyeTom Heobxoaumom
TOYHOCTU WU3MEpPEHUI; NNAaHUPOBaTb XOA4, U3MEPEHUN; NoayyaTb
3HaYeHMe M3MepAEeMOl Be/IMYMHBbI U OLEHMBATb OTHOCUTE/IbHYIO
NOrpeLHoCTb No 3a4aHHbIM GopMmynam;

* MPOBOAUTb UCC/IEA0BaHUA 3aBUCUMOCTEN Mexay PpUsnyecknmm
BE/IMYMHAMM: CUNbI OT YCKOPEHWS, YCKOPEHMA OT MacChbl; CUAbI
BCEMMPHOrO TATOTEHMA OT MacC B3aMMOZAEMNCTBYIOWMX Ten u
PacCTOAHMA MeXAY HUMMU; CUNbl TPEHUA OT CWUAbl HOPMANbHOrO
AAaBNEHUA - U AeNaTb BbIBOA, C Y4ETOM MOrPELHOCTU U3MEPEHUIA;

® CNONb30BaTb A/1A ONUCAHMUA XapaKTepa NPoTeKaHUA GU3NYECKMX
npoueccos ¢pusnyeckmne 3akoHbl (I, Il v lll 3akoHblI HbOTOHA, 3aKOH
BCEMUPHOrO TATOTEHMA, 3aKOHbl TPEHMA) C YY4EeTOM TFpPaHUL, KX
NPUMEHUMOCTH;

® pewaTb KayecTBeHHble 33434 (B TOM YMCAE U MEXNPeaMETHOIo
XapaKTepa): Mcnonb3ys moaenu, Gpusnyeckme BeNMUYNHbI U 3aKOHbI,
BbICTPAMBaTb  JIOTMYECKM  BEPHY  LLENOoYKy  0b6bACHeHuA
(noKasaTenbcTBa) NPea/oXKEHHOro B 3aJa4e npouecca (ssneHus);

® pewaTtb pacyeTHble 33aZa4yM C ABHO 3aAaHHOM ¢u3nYecKom
MOAeNblo: Ha 3aKOHbl HblOTOHA, 3aKOH BCEMMUPHOTO TATOTEHUSA, HA
pacyeT Beca Tena, CU/ibl TPeHuUs;

® VYUMTLIBATb FPAHWULblI NPUMEHEeHMA 3aKOHOB HblOTOHA, 3aKoHa
BCEMUPHOro  TATOTEHMA  NpPU  pelweHun  GU3NYEeCcKUx U
MeXKnpeaMeTHbIX 3a4avY;

® 1CMNONb30BaTb 3HaHMA O PU3NYeCcKMX 0bbeKTax M nmpoueccax B
NOBCEAHEBHOM W3HM (Hanpumep, y4eT UHEpUUW, TPEHUA npu
OBUKEHUM NO  Pas/IMYHbIM  MOBEPXHOCTAM, HEBECOMOCTU M
neperpysoKk npu ABUMKEHUN B HEMHEPLMaANbHbIX CUCTEMaxX OTcYeTa
/nndT, camonet, noesa/) ans obecneyeHunsa 6esonacHoOCcTM npu
obpalleHnn ¢ npubopamm U TeXHUYECKMMMU YCTPOMCTBAMMU, ANS
COXpaHEeHWs 340poBbA W COBNOAEHUS HOPM 3KONOrMYECKoro
noBeAeHMA B OKpY)Kalowen cpeae, ANA MNPUHATUA pPelleHuid B
NoBCeAHEBHOM KU3HU

dopmbl MpyY OCBOEHUM HOBbIX 3HAHWUA U YMEHWIN, NPU PELUEHUM 334ay U
OpraHM3aunmn | NPOBEAEHMM  KOHTPOAA — UMHAMBUAYaANbHaA, QGPOHTANbHaA,
y4ebHom rpynnosas (Ha ycmoTpeHue npenogasaTtens)
AeATENbHOCTU
T TeKyWwmii KOHTPO/Ib: YCTHLIN U MUCbMEHHbIN GPOHTANbHbIA ONPOC;
nnbl
B3aMMoonpoc B napax (rpynnax).
OLEHOYHbIX o
. | TematnuyecKuii KOHTPO/b: MMCbMEHHAA CaMOCTOATEIbHAA paboTa Ha
MepOonpPUATUI

ypoke
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3apaHua ana
camocToATeNbHOT
0 BbINOAIHEHUA

KauyectBeHHble 3aaauu:

1. HasoBuTe cubl, AENCTBME KOTOPbIX KOMMNEHCUMPYETCA B CAeAyHOLLMX
CNyyYasx:

1) acbepr NNbIBET B OKEaHE;

2) NapaLLOTUCT CMYCKAETCA Ha 3eMJTH0 PABHOMEPHO U NMPSIMOJIMHENHO.
OrseT:

1) cuna TAXKECTM KOMMEHCMPYETCA BbITA/IKMBAOLWEN CWION, a cuna
TeYEeHUA BOAbI — CU/I0M COMPOTUB/IEHUA BOAbI;

2) cuna TAMKECTU KOMMEHCUMPYETCA CWU/ION COMPOTUB/IEHUA BO34yXa M
BbITa/IKMBAIOLLIEN CUNOMA.

2. O BeTpoBOE CTEKNO ABMKYLLErocs aBTOMOBWAA yAapuaCa Komap.
CpaBHUTb CWUAbI, AEMCTBYIOLME HA KOMapa M aBTOMOBWAb BO Bpems
yAapa.

OtBeT: No 3 3aKOHY HbIOTOHA CU/bI PaBHbI MO MOAY/HO.

3. Ha ctone nexut wap. MOKaXKuTe Ha PUCYHKE CUAY YMpPYyrocty,
BO3HMKAIOLLYHO B LUAPE, U CUJTY YNPYrocTU CToNA. YTO MOXKHO CKasaTb O
BE/IMYMHE M HANPAB/IEHUN STUX CUN?

OtBeT:
>
N N — cuna peakunm onopbl, NPUIOKEHA K
Teny;
)| P — cmnna Beca, npunoxeHa K ctony.
__ s P=N;

4. Kak U3MEHUTCA CMNa TATOTEHWUA MEXAY ABYMA Tenamu, ecim Maccy
OJHOrO V3 TeN YBE/IMYUTL BABOE, @ PACCTOAHWME MEXKAY TENAMM COXPaHUTb
NPEXHUM?

OTBeT: CKNa yBEIMYNTCA BABOE.

5. Kakumun cnocob6amm MOXKHO YMEHbLWUTb WAW YBENUYUTb CUNY
TpeHuAa?

OTBET: MOXHO YMEHbWUTb KOIGOULMEHT TPEHUA, CAENAB Cyxoe
TPEHME XUOKUM; ONA YBE/NMYEHMA CUAbI TPeHMA Heobxoaumo
YBENINUYUTb JABNEHWNE HA TENO.

6 (BMNP). iBe cuAbl, nexawme Ha og4HOW NPAMOM, AeNCTBYIOT Ha TeNo
Mmacco m. Ha Kakom puCyHKe u306paxeHa CuUTyaums cC
PacnonoXeHUemM CUA, AatWMX Hanbosbluee YyCKopeHue
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1) f] 2) Fi I;"z

—

F
F,=15H,F,=10H F,=15H, F,=30H
3) F P 4) F» F
F,=10H, F,=15H F,=15H,F,=156H
Bo3moxcHoe peweHue:

Mo BTOpomy 3akoHy HbloToHa Teno byaeT ob6nagatb HanboNbLLIMM
YCKOpPEHMEM TOoraa, Korga Ha Hero aencrsyet Hambonbliaa cuna.
Hanbonbluaa paBHOAENCTBYIOLLAA CWUAa [AEWUCTBYEeT Ha Teso,
n306bparkeHHoe Ha pUcyHKe 1.

OtBerT: 1.

7 (BMP). NpounTanTe TEKCT M BCTaBbTe Ha MeCTa MPOMNYCKOB C/10Ba
(cnoBocoueTaHuA) U3 NpMBefEHHONO CNUCKa.

[
l"-.
© (©)
MocepeanHe TENEXKU NEXUT MEeTaN/IMYeCKUin WapuKk. Hag Hum
noABelweH Ha HWUTUM APYron ManeHbKMi wWwapuk. Moka Tenexkka
ABUXKeTCA , LWWapMKM NnoKoATcs
OTHOCUTENbHO TENIEXKKM. B HEKOTOPbIN MOMEHT BPEMEHW CKOPOCTb
TeNeXXKU Hayana ymeHbluatbea. Mpy 3TOM MeTanIMyeckuii Wapuk
nokaTuscs, a WapuK Ha HUTK OTK/IOHUACA
ABUMKEHUA TENEXKN (CM. puc.).

L ol j

3TOT onbIT AOEMOHCTPUPYET ABNIEHNE

Cnncok cnos (cnoBocoYeTaHUi)

1) paBHOMEpPHO U NPAMONUHENHO

2) paBHOYCKOPEHHO M NPAMOJIMHENHO

3) BnpaBso, no xoay

4) BneBo, NpoTUB X043

5) rapMmoHMYecknx konebaHui

6) MHepuuMmn

Bo3moxcHoe peuwleHue:

Ha mecTe nepBoro nponycka AOAXHO 6bITb CAOBOCOYETaHUE
«PaBHOMEPHO M MPAMOJIMHENHO», HAa MecCTe BTOPOro — C/10Ba
«BMPaBO, NO X04Y», HA MECcTe TPETbEro — C/I0BO KUHEPLUUY.
OrtseT: 136

PacuyéTtHble 3agaum:
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1. Onpegenute maccy ¢yTbONBHOrO MAYa, €can nocie yaapa OH
nprobpen yckopeHue 500 m/c?, a cuna yaapa 6bina pasHa 420 H.
OtBet: 0,84 Kr.

2. Ha teno maccon 500 r gencTsyloT Age CW/bl, HanpaB/iE€HHblE B
NPOTUBONONOXHbIE cTopoHbl: 10 H u 8 H. Onpepenvte moaynb u
HanpaeJ/iIEHWE YCKOPEHUA.

Ot8eT: 4 M/c? v HanpaBeHo B CTOPOHY 60AbLLEN NO MOAY/IHO CUbI.

3. Ha Kakom paccroaHMM pApyr OT pApyra HaxoAaaTca pABa
OAMHAKOBbIX Wapa maccamu no 20 T, ecnm CUNa TATOTEHUA MeEXAY
HUMM 6,672107° H?

OtgeT: 20 M

4 (BMP). CranbHoM 6pycok maccoit 500 r paBHOMEPHO CKONb3UT MO
rOpM30OHTa/IbHOM noBepxHOCTU. Cuna TPEHUA CKONbXKEHUS paBHa
(1,2+0,1) H. U3 KakMx maTepuanos, NpeacTaBieHHbIX B Tabauue,
MOXeT ObiTb  W3roToBJIEHa TOPU3OHTa/IbHasA  MOBEPXHOCTL?
3anunwunTe peleHne n oTeer.

Matepuanbi KoadpuumeHT TpeHnA CKoNbKeHus
Cranb—cTanb 0,40-0,70
Cranb — megpb 0,23-0,29
Cranb —4yryH 0,17-0,24
Cranb — KOXa 0,20-0,25
Cranb — gepeso 0,30-0,60
Bo3moxHoe peweHue:

Mogaynb CUnbl TPEHUA CKOMBbXKEHMA NPU OBUXKEHUU Tena no
rOPM30HTaNbHOM NIOCKOCTU BbluMcnaeTca no popmyne F=mgu. MNo
ycnosuio 3agaum F=(1,2+0,1) H. Jna KpalHUX 3HA4YeHWUN CUNbl
(1,AH »n 1,3H) Haxoaum 3HayeHuAa KoadpdPUUMEHTA TpeHuA
CKO/IbXXEHUS N NOSTYyYaeM BO3MOXKHbIN MHTEpPBan 3HaAYeHWU ana u:
ot 0,22 po 0,26. [laHHbIN UHTEpPBAA NepecekaeTcs ¢ UHTepBalaMM
3HAYEHWUI AN8 YyryHa, Megum U KOXKW.

QOTBET: YUyryH, megb, KOXa.

5. Ha 6pycok maccon 5 Kr, ABMMKYLIMIACA MO FOPU3OHTA/IbHOM
NOBEPXHOCTUN, AENCTBYET cuaa TpeHua cKonabxeHumsa 20 H. Yemy
6yaeT paBHa cMia TPEHUA CKONIbXKEHUA NOC/e YMEHbLUIEHMA MACChbl
Tena B 2 pasa, ecin KO3OULUMEHT TPEHUA HE UBMEHUTCA?

Orset: 10 H.

6. Onpepgenute cpegHee pacctoaHue ot CatypHa go ConHua, ecnm
nepuog obpaweHns CatypHa Bokpyr ConHua paseH 29,5 net. Macca
ConHua pasHa 2 ® 103 kr.

Otsert: 1,42 -10% m.
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paduueckue 3agaum:

1. Ha pucyHke npuBegeH rpaduK 3aBUCMMOCTU YANUHEHUA
PEe3MHOBOrO XKryTa OT MOAYNA NPUNOXKEHHOM K Hemy cunbl. Hantu
YKECTKOCTb XKryTa.

o
0 12345 FH

Otset: 10 H/m.

3aAauvm Ha meToAbl HAYYHOro NO3HAHUA:

1 (BMP). C nomoubio AMHAMOMETPa MNPOBOAUAUCE U3MEPEHUA
cunbl.  WKana npubopa nporpagyvpoBaHa B HbIOTOHaXx.
MorpewHoCcTb M3MEPEHUIN CUAbI PaBHA LEHe AeNeHuA LWKasbl
OVHAMOMeETpa. 3anuwute B OTBET MOKa3aHMA AWMHamMoOMeTpa C
YYETOM MOrpPeLHOCTM U3MEPEHNI. B oTBeTe yKaXuTe 3HayeHue ¢
YYETOM MOrPeLHOCTM MU3MEPEHUI Yepe3 TOYKY C 3anAaToM.
Hanpumep, ecnm nokasanua npubopa (5,0 + 0,5), To B oTBeTE
cnepyet 3anucatb «5,0;0,1».

| RARRS RARRS RARRE |
HBNIMOHN 4 . I
0 1(‘ 15

Fynp.
S

Bo3moxcHoe peuwieHue:

Ona Hayana onpegenum UeHy AeneHua AMHAMOMETPA, B AaHHOM
cnyyae oHa coctasnsetr 1H.[danee onpeaensem nokasaHue
npuobopa: 11 H.Takum o6pa3om, 3Ha4YeHWE M3MEPEHHOW 3TUM
ANHAMOMETPOM CUNbl cocTaBnseT (11 + 1) H.

Omeem: 11;1.

2 (BMP). Bam HeobxoaMMo mccieaoBaTh, Kak 3aBUCUT CUMa TAXKECTU
OT Maccol rpy3a. MimeeTca cneaytowee obopyaoBaHume:

— BECbI 3/1EKTPOHHbIE;

— AWNHaAMOMETpPbI C Npeaenom namepeHnin 5Hu 1 H;

— Habop 13 TPEX Ten pasIMYHON Macchl;

— WTATMB C My)TOIN N NanKoiA.

OnunwuTe NnopAaoK NpoBeaeHnA nuccnenosaHua. B oteere:

1. 3apucyiiTe Nan oNMLWKNTE SKCNEPMMEHTA/IbHYIO YCTAaHOBKY.

2. OnMwunTe NOPAAOK AENCTBMIA NPU NPOBEAEHUM NCCAEA0BAHMA.
Bo3smoxcHoe peweHue:
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1. Ucnonb3yeTcAa ycTaHoBKa, M306paxEHHasa H
pucyHke. OgHa 13 NPYXUH, HECKOJIbKO rpy30B

BeCbl 3/IEKTPOHHbIE

2. IamepaeTca Mmacca oOA4HOro rpysa, 3aTen
BTOpOro u T. A. K npynHe nogselwmnsaeTca ogm
rpys v onpeaenaeTca cuaa TAXKecTu rpysa.

3. K npyxuHe nogsewuBaeTcA ABa rpysa

MOHO NpPOBECTU aHANIOTUYHbIE U3MEPEHUS
[ob6asnAn eweé rpysoi.

4. [ony4veHHble 3Ha4YeHuA cun TAXECT
CpaBHMBAOTCA

onpegeneHne Cunbl  TAXeCTU NOBTOpPAETCH.

Y

LS

OMOPHbIA KOHCMEKT Ne 1.3

Tema 3aHATUA

3aKOHbI COXPaHEHUA B MEXaHUKe

CopepaHne
TEMbl

MoHATMA: MMNyNbC Tena; WMMNYAbC CWAbl;, MeXaHM4ecKas paboTa;
MOLUHOCTb,  KMHETUYECKaa  3HEeprus;  KOHCEPBATMBHbIE  CW/b;
NOTEHUMANbHAA 3HEPrnA; KOHCEPBATUBHbIE CUCTEMbI TE/N; MOMEHT
NHepLmmn abCoNOTHO TBEPAOTO TeNa; MOMEHT CU/bI.

3aKoHOMEpPHOCTH:

3aKOH COXpaHeHWAa UMMNyAbca; ¢GopmMyna MexaHWYeckor paboTbl;
onpeaeneHne MexaHM4ecKon MOLLHOCTU; paboTa Cubl TAXKECTM U CUAbI
ynpyroct; Gopmyna KMHETUHECKOW SHeprnm; Gopmyaa NOTEHLMANbHOM
SHeprMM Tena, NOAHATOrO Hag, 3eMAéR; dopmyna NoTeHUMaNbHOM
SHeprMmn  ynpyro  AepOpMMPOBAHHOIO Tesa; 3aKOH COXPaHEeHMA
MeXaHW4YeCKOM 3HEeprnn; OCHOBHOM 3aKOH AMHAMMKM BpaLlaTe/IbHOro
ABVXKeHUA; Gopmyna KUHETUYECKOM SHepPrMn abcoNtoTHO TBEPAOIO Tena,
BPALLAOLLErocst OTHOCUTE/IbHO HEMOABMKHOM OCK

Tunbl 3aHATUA

Kombu1HMpoBaHHble 3aHATUA, KOHTponbHan paboTa

MnhaHnpyemble
obpasosatesibHble
pesynbraTbl

OK 01, OK 02, OK 04, OK 05, OK 07

® [€MOHCTPUPOBATb Ha NMPMMepax PoJib 3aKOHOB COXPaHEHUS B
Pa3BUTUN COBPEMEHHOM TEXHWKM W TEXHONOrUi, NpuMeHeHue
3aKOHOB COXPAHEHWA B NPAKTUYECKOW AeATeNbHOCTU N0AEN;

® [EeMOHCTPUPOBaTb Ha nNpumepax MPUMEHEHUS 3aKOHOB
COXpPaHEHWs  B3aMMOCBA3b  Mexay OJU3MKon U1 gpyrumu
€CTEeCTBEHHbIMM HayKamMu;

® ICN0/1b30BaTb A1 ONUCAHMA XapaKTepa NPOoTeKaHUA GU3NYECKUX
NPOL,ECCOB 3aKOHbI COXPAaHEHWUA MMMYNbCA, MEXaHNYECKOM IHEPInm
C YY4ETOM FPaHuUL, UX MPUMEHUMOCTY;

® pellaTb KayecTBeHHble 3a4a4M (B TOM YMCNe U MEXKNPEeAMETHOro
XapaKTtepa);

e pelaTb pacyeTHble 3agayM C SABHO 3a4aHHON QU3MYecKomn
MOZENbl: Ha WCNO/Nb30BaHME 3aKOHA COXPaAHEHMA WMMYAbCa;
onpegeneHne mexaHnM4yeckol paboTbl, MOLLHOCTM, KUHETUYECKOM U
NOTEHLUMANbHON 3HEPrUKU; WCNOJIb30BAaHME 3aKOHA COXPAHEHUs
MEXaHUYECKON 3HEepruu; UCNonbL30BaHME OCHOBHOINO 3aKOHa
OVHAMWKM  BPaLLATENIbHOrO ABWMMKEHWUA; PaACYET KUHETUYECKOM
3HeprMn abcontoTHO TBEPAOro Tena, BPALLAMOLLEroca OTHOCUTENbHO
HEenoABWKHOM ocy;
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® yyuTbIBaTb TPaHMULbl MNPUMEHEHUA W3YYEHHbIX (U3NYECKMX
MoZaenein npu peweHnn GU3MYECKUX U MeXNpPeaMeTHbIX 3a4ay;

® 1ICNO/1Ib30BaTb MHPOPMALMIO U MPUMEHATb 3HAHUS O MPUHLMNAX
PEaKTUBHOIO ABUXEHWUA N OCHOBHbIX XapaKTEPUCTUKAX MMPOCKoNa
ONA  pelweHns MNpPaKTUYecKuX, y4yebHo-uccnenoBaTeNbCkUX U
NPOEKTHbIX 33434

dopmbl
OopraHusauum

y4yebHol
0eATeNnbHOCTU

Mpw 0CBOEHWM HOBbIX 3HAHWI U YMEHWI, MPU PELLEHUM 33434 U
npoBeAeHNN KOHTPOIA — MHAMBUAYANbHAA, GPOHTANbHAA,
rpynnosas (Ha ycmoTpeHue npenogasaTens).

Mpw BbINOJIHEHUM KOHTPObHOM PaboTbl — MHAMBUAYAIbHAA

Tunbl
OLLEeHOYHbIX
MeponpuUATAN

TeKyLmiA KOHTPO/Ib: YCTHbIM Y MUCbMEHHbIN PPOHTAIbHbIN ONPOC;
B3aMmooOnpoc B napax (rpynnax).
TemaTtnyecKuii KOHTPO/Ib: MTMCbMEHHAA KOHTPOIbHasA paboTa

3agaHuA gna
CaMOCTOATENBHOMO
BbINO/IHEHMA

KauectBeHHble 3aaaun:

1. O6bACHUTE MPUHUMN [ABUMKEHWUA Pblbbl, paboTalowelr XBOCTOBbIM
NNaBHUKOM.

OrBeT: Pblba oTbpackiBaeT XBOCTOM 6MMKHUE K Hel CNou BoAbl Ha3ag, a
cama [BUXKETCA Brepes, MOCKO/IbKY COXPAHAETCA MMMY/bC CUCTEMBI
pbi6a—bAunKHME cnov Boapl.

2. MoxeT nn Teno 06nafaTb HEHyneBbIM MMMNY/IbCOM, HO HY/EBOM
3Heprmein? M HaoboporT, sHepruei 6e3 umnynbcea? MoscHUTE CBOM OTBET.
Bo3mozcHoe peweHue:

mv?
MonHan mexaHideckan aHepria Tena E=—— + mgh. BeipoHnm Teso s

PYK B KO/IOAEL, C HY/IEBbIM Haya/ibHbIM MMMY/IbCOM. B COOTBETCTBUM C
3aKOHOM CoxpaHeHus sHeprum E = const = 0. Teno byaet B npouecce
cBO6OAHOTO MageHWA YBENMUMBATL WMMMY/ALC, HO NPUM 3TOM €ro

MexaHn4ecKas aHeprua byaet pasHa 0.

2 2
mv
TaK Kak P =mv, a KUHETUYECKAA SHEPIUNA Ex= T = Zp_m' TO €C/I UMNYNbC

PaBeH Hy/MlO, TO W KUHETMYECKasa 3SHeprus Tena paBHA Hy.io.
MoTeHUManbHaA SHEPTMA Tena He CBA3aHa C ero CKopocTbto. Mo3atomy,
061apan HyneBbIM MMMY/bCOM, TeNO MOMKET 06/13a4aTb HeHyneBok
NOTEeHUMaNbHOM 3Heprei. Hanpmumep, Teno, nokosLLeeca B BbIOpaHHOM
cMCTEME OTCYETA WM MOAHATOE Haf HEKOTOPbIM TOPWM3OHTA/IbHbIM
YPOBHEM W/ NOKOSALLEECH TeNO0, NOABELLEHHOE Ha NPYKUHE.

3. (BMP) ABTomO6M/b Ha 60/bLION CKOPOCTM BbEXas Ha BbIMyKAbIN
«ropbaTbIii» MOCT, MPU 3TOM CKOPOCTb EM0 ABUMKEHWUA MO MOCTY OCTAETCA
MOCTOAHHOM MO Moayto. KaK M3MEHWNUCb B BEPXHEN TOYKE MOCTA
(yBennumncs, ymeHbLIMACA, HE USMEHWU/ICA) MOAY/Tb UMMNY/bCA U NO/THaA
MEXaHWYEeCKasa SHeprna aBTOMOBUIA MO CPAaBHEHMIO C TEM, KAKMMM OHM
OblNM Ha TOPM30HTA/IBHOM Y4acTKe Zoporn?

OTBET: MOAY b UMMY/IbCA HE U3MEHW/ICA, MOIHAA MEXaHUYECKAA SHEPUA
yBENNYMNAC.

PacuyéTtHble 3agaum:
1. ene3HoaopoKHbI BaroH maccoi 40 TOHH, ABMAKYLLMIACA MO pesibcam
CO CKOpPOCTbIO 3 M/C, CTa/IKMBaeTcA C UMCTepHOM Mmaccoit 60 TOHH,
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[ABVKYLLIEICA eMy HaBCTpeYvy CO CKOPOCTbio 1,5 M/c v cuennsaeTca ¢ Hell.
OnpenennTb CKOPOCTb ABUMKEHUA CUCTEMbI NOC/IE CLIEMKM.
Orsert: 0,3 m/c.

2. Cepale YenoBeEKa, NepeKaumBas KpoBb, 3a OAHY MUHYTy COBEpLUaeT
0Kos10 60 1>k paboTbl. C KaKol BbICOTbI 0/13KHA YNACTb F’MPs Maccoi 5 Kr,
yToObl CMMA TAXKECTW, OEWCTBYIOLLAA Ha HeE, COBEepLUMNa TaKyH e
paboty?

OtBet: 1,2 m

3. YaapHbi ruapomonoT nmeet maccy 1 1. Ero nogHumarot Hag, cBaeit Ha
BbicoTy 3, 2 M. KakoBa ByaeT CKOpoCTb MMAPOMOAOTa Nepes yaapom?
ConpoTuBieHneM BO3yxa NpeHebpeyb.

Otget: 8 m/c

4. Mpw cxKaTUM CIYCKOBOM NPYXKMHbI Ha 5 CM 13 UrpyLLIEYHOTO NCTONETA
BblneTen WapuK. Macca wapurKa coctasnsaet 20T, a ero CKOPOCTb 4OCTUIMNA
2 m/c. OnpeaenunTe XECTKOCTb NPY>KUHbI.

OrtBer: 32 H/m.

5. Henoasu»kHbIi 610K NpeacTaBnseT coboi oAHOPOAHbIN AUCK MAaccoi
3 Kr pagnycom 20 cMm, 3aKpennéHHbli B UeHTpe. K oboay Aucka
npunoXeHa cuna, paBHaa 2,4 H n HanpaBneHHasa Mo KacaTe/bHOW.
OnpeaenunTe yrnoBoe YCKOpeHMe BPaLLeHNa ANCKa.

Ortsert: 8 m/c?

Paspen 2. MonekynsapHaa ¢pusMKa 1 TepMOgUHAMMKA

OMOPHbIA KOHCMEKT Ne 2.1

Tema 3aHATUA

OcHoBbI MONEKYNAPHO-KHN HeTUYecKom Teopumn

Co,u,ep»(aHme TEMbI

MoHAaTMA: pasmepbl M Macca MONEKYN W aTomoB; OpoOyHOBCKOe
npuxkeHne; anddysma; cuabl M SHEPrUA  MEXMONEKYNAPHOro
B3aMMOZENCTBMA; MAeanbHbll ras; AaBNeHWe rasa; TemnepaTypa v ee
n3mepeHune; abCcoNOTHLIN HyNb TemnepaTypbl; TeEPMOAMHAMMUYECKas
WKana TemnepaTypbl; CKOPOCTU ABUKEHUA MOIEKYN U UX U3MEPEHUE;
n3onpoLLecchl M Ux rpaduKmK; yHMBEPCabHaA ra30Ban NOCTOAHHAA.
3aKOHOMEpPHOCTU: OCHOBHble NONOMKEHUS MONIEKYNAPHO-
KMHETUYECKON Teopuun; CTpoeHue ra3oobpasHbIX, KUAKUX U TBEPAbIX
TeN; OCHOBHOE YpaBHEHWE MONEKYNAPHO-KMHETUYECKON TEOPUM a30B;
ra3oBble 3aKOHbl; ypaBHEHWE COCTOAHMA MAEeaNbHOrO rasa.
du3unyeckme onbiTbl: onbIT LUTEpHa

Tunbl 3aHATMA

KombuHMpoBaHHbIE 3aHATUA
labopaTopHan paboTa

MNnaHnpyemblie
obpaszoBaTenbHble
pe3ynbTathbl

OK 01, OK 02, OK 03, OK 04, OK 05, OK 07

®* [EeMOHCTPUPOBATb Ha MNpumepax posb U MecTo OU3MKU B
$OPMUPOBAHMN COBPEMEHHOM HAY4YHOW KapTUHbI MWUpa, B Pas3BUTUU
COBPEMEHHOWN TEXHUKU U TEXHOJIOTUIM, B NMPAKTUYECKOM AeATeNbHOCTH
noaein;
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® NEeMOHCTPMPOBaTb Ha NMPMMEpPaxX B3aMMOCBA3b Mexay ¢GU3NKON n
APYTMMM eCTECTBEHHbBIMM HAYKaMK;

®*  1CMNONb30BaTb WMHOOPMAUMIO (PU3BNYECKOro cogep’KaHuma npu
peweHnn y4yebHbIX, NMPAKTUYECKNX, MPOEKTHbIX U UCCeA0BaATENbCKUX
33434, WHTerpmpya WHOOPMAUMIO M3  PA3/INYHBIX MCTOYHMKOB W
KPUTUYECKM ee OLeHMBaA;

® pas3nnyaTb M ymeTb MCNONb30BaTb B y4yebHO-McCnenoBaTeNbCKOM
NEeATeNbHOCTM MeToAbl HAYy4YHOro No3HaHMA (HabatogeHne, onucaHue,
N3MepeHune, SKCNEPUMEHT, BblABUKEHME TMNOTE3bl, MOAENNPOBAHNE U
T.A4.) U opmbl HayyHOro no3HaHuA (PaKTbl, 3aKOHbI, Teopuu),
AEMOHCTPUPYA Ha NPUMeEpPax UX PoJib U MECTO B HayYHOM NO3HAHUU;

® NPOBOANTb NPAMbIE U KOCBEHHbIE M3MEPEHUA PUINYECKUX BEIUUYMNH
(Maccbl 1 pasmepoB MOJIEKYN M aTOMOB, AaB/JEHMA rasa, CKOPOCTU
OBUXKEHUA MONEKYN, TemnepaTtypbl, obbema waeanbHOro rasa),
BblIOMpPas namepuTenbHble NpMbopbI C Y4ETOM HEOHXOAMMOWN TOYHOCTHU
M3MEPEeHMN; NNAHMPOBATb XOh4 W3MEPEeHUW; NoAy4yaTb 3HAYeHue
N3MepAeMOon BEMYMHBI U OLLEeHUBATb OTHOCUTE/IbHYIO NOTPELUHOCTb MO
3afiaHHbIM dopMynam;

* MPOBOAMTb WCCNEOO0BAaHUA 33aBUCMMOCTEN MexXay Ou3nyeckumm
BE/IMYUMHAMM:  [aBAeHWEM, Temnepatypon u obbemom rasa,
KMHETUYECKON SHEepPrMm MONEKyN OT TEMMEepPaTypbl - U AeNaTb BbIBOA C
Y4eTOM MOrPeLHOCTN U3MEPEHUI;

® 1CNONb30BaTb AN1A ONUCAHMA XapaKTepa MNPOTEKaHUA GU3NYECKUX
npoLeccoB GpuU3NYeCKne 3aKoHbl U yYpaBHEHUA (OCHOBHOE ypaBHeHWe
MOJIEKYNAPHO-KUHETUYECKOM TEOPUM  [a30B; ra30Bble  3aKOHbI;
YpaBHEHME COCTOAHMA WAEANbHOIO ras3a) C Y4YeTOM T[paHUL, UX
NPUMEHUMOCTH;

® pewaTb KayecTBEHHble 33434n (B TOM YMCIEe U MeXNpeamMeTHOro
XapaKTepa): Mcnonb3ys mogenu, GuU3MYecKue BESIMYMHBbI U 3aKOHbI,
BbICTPaMBaTb NOTUYECKM BEPHYHO L,EenoYKy ob6bACHEHUA
(moKa3aTenbCTBa) NPeaNoXEeHHOro B 3a4a4e npouecca (ABneHus);

® pewaTb pacyeTHble 3a4a4YM HA ra30Bble 3aKOHbl, Ha OCHOBHOE
YPaBHEHME MOJIEKYNAPHO-KUHETUYECKOM TEOPUUN Fa30B, Ha YpaBHEHME
COCTOAHMA MAEANbHOTO rasa;

®*  yyuTbiBaTb FPaHMUbl MNPUMEHEHMUA  OCHOBHOIO  YpPaBHEHWA
MOJIEKYNIAPHO-KMHETUYECKOM TEOpMM Ta30B, [a30BbIX 3aKOHOB,
YPaBHEHMA COCTOAHWUA MAEANbHOMO rasa Npu peleHnn GUanYecknx u
MeXnpeaMETHbIX 334aY;

e cobnopgatb npaBuaa 6HesonacHoro Tpyaa NpuM  NpoBeAEeHUM
UccnefoBaHM B pamKax y4yebHOro 3KcnepMmeHTa W yyebHo-
nccnenoBaTeIbCKON  AeATENbHOCTM (C MCNONb30BaHMEM ULUDPOBbLIX
N3MEpPUTENbHbIX YCTPOMCTB U 1abopaTopHOro obopyaoBaHuUs);

® 1CNO/Mb30BaTb 3HAHMA O OGM3MYECKMX Ob6BEKTax M npoueccax B
NOBCEAHEBHOM M3HW Ana obecnevyeHna 6GesonacHOCTM Npwu
obpalleHnn c Npubopamm U TEXHUYECKMMM YCTPOMCTBAMM (TEPMOMETP,
MaHOMETP U Ap.), ANA COXPaHEHWs 340pOBbA U cObAOAEHUA HOPM
9KONOTMYECKOro MOBeAEHUA B OKpYKatlolen cpepe, AN MPUHATUA
peLLeHnn B NOBCEAHEBHOM *KU3HU
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dopmbl
OopraHusauum

y4yebHol
OeATenbHOCTU

Mpn OCBOEHUM HOBbLIX 3HAHWUIM WU YMEHWIN, NPU pPeleHUn 3aJad u
NPOBEAEHUN KOHTPONSA — UHAMBUAYANbHasA, GPOHTaNbHAA, rpynnoBas
(Ha ycmoTpeHue npenogasaTens).

Mpw BbINONAHEHWWN NabopaToOpHOI PaboTbl — NapHas (rpynnosas)

Tunbl OLEHOYHbIX
MeponpuATAR

TeKywmnii KOHTPO/Ib: YCTHbIM W MUCbMEHHbIN (GPOHTaNIbHLIA OMNPOC;
B3aMMOONPOC B Napax (rpynnax).

TemaTUyeCcKMiA KOHTPO/Ib: MUCbMEHHbIN OTYET O BbINOJHEHUMU
nabopatopHon paboTbl

3agaHua gna
CaMOCTOATENIbHOIO
BbINO/IHEHMA

KauecTtBeHHble 338auum:
1 (BMP). FTodpupoBaHHbIA UUANHAP, B KOTOPOM MOA, 3aKpennéHHbIMm
NOPLUHEM HaXOAMUTCA BO34YX, HAUYMHAIOT OXNaxKaaTb, MOMECTMB B COCYA,
C XonoaHou Boaok (cm. puc.). Kak byaetr nameHATbCA KOHLEHTpaUus
MOJIEKYN BO3A4yXa, A TaKKe JaBneHue Bo3Ayxa B UMAMHApPE No mepe
OXJlaXKAeHMA? YCTaHOBWUTE COOTBETCTBME MeXay PuamMyeckmmm
BE/INMMHAMU U  UX BO3MONKHbIMM U3MEHeHUsMU. [ns  Kakaown
BE/IMYMNHDbI ONpeaenmTe COOTBETCTBYHOLWMA XapaKTep USMEHEHUS:

1) yBennumnTcs; [

2) ymeHbLUnTCS;

3) He n3meHwuTcs.

3anuwmnte B Tabauuy BblbpaHHble UMPPbI ANA Kaxkaon dusnmyeckomn
Be/IMYMHDLI. LIndpbl B 0OTBETE MOTYT NOBTOPATHLCA.

KoHueHTpauua
MOJIEKY/ BO34yXa
B uMAnHAppe

[asneHue Bo3ayxa B
uMAnHOpe

Bo3moicHoe peweHue:

1. KOHUEeHTpauua MoseKkyn Bo3ayxa B uuamHape. Tak Kak noplueHb
3aKpennéH, To o6bém BO3AyXa BHYTPU UMAMHAPA HE MeHsAeTcA. B
3aKpbITOM cocyde TaK e He MEHAITCA macca BO3gyxa M 4Yucio
Mmonekyn. NosTomy KOHUEHTPaUUA MONEKYN He MeHAeTCA.

2. laBneHune Bo3ayxa B umnmHape. MNpouecc oxnaxaeHma B UMamHape
N30XopHbIN. MosTomy no 3akoHy LWapns: p/T = const. CnepgosBatensHo,
Npu yMmeHbLUEeHUM TemnepaTypbl BO34yXa ero AaB/ieHNne yMeHbLUaeTcA.
OrtBeT: 32.

2 (BMP). Yactnubl BellecTBa y4acTBYHOT B HeMNpepbIBHOM Temnji0BOM
Xa0TUYEeCKOM ABMXKeHUU. K KaKMM 0ObeKkTam (rasam, *KUAKOCTAM MK
TBEPAbLIM  TeNam) OTHOCMTCA 3TO  MOJIOXKEHME  MOJIEKYNAPHO-
KMHETMYECKOW TEOPUN CTPOEHUSA BELLLeCTBa?
OTBeT: B TBEPAOM, XUAKOM, ra3006pasHOM.
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3 (BMP). TonoxeHuss  MONEKyNsPHO-KMHETUYECKOM  Teopuu
dopmynmpytoTca cneayowmm obpasom.

1. BewiectBo cocTomT 13 yactuu,

2. YacTuubl HaxoAATCA B HEMNPEPbLIBHOM XaOTUYECKOM ABUMKEHUU.

3. YacTuubl B3aMmMoaenCcTBYOT APYr C APYrOM.

Mnakoctm wucnapswTca npu  wbon  TemnepaTtype. Kakum  um3
NONIOXKEHNN MOJIEKYNAPHO-KMHETUYECKON TEOPUM CTPOEHMA BELLLECTBA
MOXHO OOBACHUTb 3TOT dhaKT?

OTBer: 2

4 (BIP). MpouynTaiiTe TEKCT M BCTaBbTe Ha MECTO MPOMYCKOB C/10Ba
(cnoBocoueTaHuMA) U3 NnpMBefEHHOrO CNUCKa.

[nA vccnenoBaHWA 3aBUCMMOCTM AaB/AEHUA rasa OT 3aHMMAEeMOoro MM
06bEMma, cobepém yCTaHOBKY, COCTOALLYHD M3 COEAMHEHHbIX TOHKMM
LWAAHrom roppupoBaHHOro cocyaa n maHomeTpa. Korga gasneHue rasa
B COCyAe paBHO aTMochepHOMy, CTpesika MaHOMeTpa CTOMT NPOTUB
Hynesoro gaeneHums. O6bEM roppuMpoBaHHOrO cocypa  MOXKeT
nameHATbCA. M3ameHeHMe o0OBEMA rasa CBS3aHO C M3MEHEeHMEM
Macca BO3ayxa B cocyge He
MeHAeTcA. B npouecce cxKaTma rasa B COCyAe NOKa3aHMA MAHOMETpPa
. Echn cxkaTne npoucxoamnt meaneHHo,

TO NPOoLLECC MOXKHO CHUTATb

CnMCOK CNOB M CNOBOCOYETAHUN

1) nnowaan  NoONepeyHoro  CeyeHun
cocyaa

i

2) BbICOTbI cocyaa

3) ocTatoTCA HEM3MEHHbIMM
4) yBenuumsatotcs

5) ymeHbLuatoTCA

6) agmMabaTHbIM

7) N30TEPMUYECKMM
Bo3moxHoe peuleHue:

[lnA uccnenoBaHMA 3aBUCMMOCTU AaB/EHMA ra3a OT 3aHUMAEMOro Um
06béma, cobepém YyCTaHOBKY, COCTOALLYIO M3 COEAUHEHHbBIX TOHKMM
WwiaHrom ropprMpoBaHHOro cocyaa U maHomeTpa. Koraa gasneHue rasa
B COCyAe paBHO aTMOCPepPHOMY, CTpesika MaHOMETpa CTOUT NPOTUB
Hynesoro geneHva. O6BEM rodppupoOBaHHOTO cocyda  MONKeT
N3MeHATbCA. M3meHeHne 06bEMma rasa cBA3aHO C UISMEHEHWEM BbICOTb!
cocyfa. Macca Bo3ayxa B cocyae He MeHaeTca. B npouecce cxkatus rasa
B COCyAe MNOKasaHMA MaHOMeTpa yBeauumsatloTca. Ecam  cxkaTtue
NPOUCXOANUT MEeAJIEHHO, TO MPOLLECC MOXKHO CYMTATb M30TEPMUYECKUM.
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OtBerT: 247.

PacuéTtHble 3agaum:
1. HaliTh Yncno mosekyn B 2 Kr Yr/IEKMCAOro rasa.
Otser: 2,74-10%° monekyn.

2. bannoH cogepunt 50 n KMchopoda, Temnepatypa 27° C, aaBneHue 2
MnMa. HanTt1 maccy Kucnopoaa.
Otsert: 1,28 Kr.

3. B 3anadAHHON npobupke HaxoAuTCcA BO3AyX MNpU aTMochepHOM
nasneHnmn u temnepatype 300 K. Mpu HarpeBaHuMm npobumpku Ha 100 °C
OHa nonHyna. OnpegenuTte, KaKoe MAKCMMalAbHOE [OaBJieHMe
BblZEeP>KMBAET NPObMpPKa.

Otser: 9,38-10Y7 m™3.

Fpaduueckne 3agaumn:

1. Ha pucyHKe un306parkeHbl MNpoLEecCcbl WM3MEHEHUS COCTOAHMUA
HEKOTOpPOW macchbl rasa. Hasosute 3Tn npoueccol. M306pasute rpadpukm
npoueccos B ocAx p(T) n V(T).

P

P

P23

V2, Vs ¥

Bo3moikHoe peweHue:

1-2: V = const, no 3akoHy Wapnsa p1/T: = p2/T,, 3HaUuUT, ecnu aasneHue
YMeHbLLaeTca, TO YMeHbllaeTcA W TemnepaTtypa, T.e. NPOUCXOAUT
U30XOPpHOE oxs1aM0eHue.

2-3: p = const, no 3akoHy T[eW-/lloccaka Vo/T> = V3/T3, 06bEM
yBENMUMBAETCA M Temnepatypa YyBe/IWYMBAETCA, T.e. MPOUCXOAUT
usobapHoe pacuiupeHue.

Hapucyem nsonpoueccol rasa B koopaunHatax p(T) n V(T).

p \Yl

P

2.3

-t 4
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2. KakadA u3 aByx IMHUI rpadmKa cooteeTcTByeT Honbluemy AaBAEHUIO

NaHHOW Maccbl MaeanbHoOro rasa?
VoA

0 7
Bo3moxcHoe peweHue:
Mpexae BCEro yCTaHOBMM, UYTO 3TO 33 /IMHWUWU. DTU JIMHUKN BbIParkatoT
NPAMO NPONOPLMOHANbHYH 3aBUCMMOCTb MeXKay 06beMom rasa u ero
TemnepaTypoi, a 3TO BO3MOXKHO A/ WAEaNbHOro rasa TONbKO Npwu
nsobapuyeckom npouecce, cnenoBaTenbHO, U306paKEHHblE NUHUU
rpaduka — nsobapsi.

MNpoBeaem nsotepmy A0 nepeceyeHusa ¢ obenmmn nsobapamm, a TOUKM
X nepeceyeHWs cnpoeumpyem Ha ocb opauHat (obbemos). U3
NnoCcTpoeHna BMAHO, 4Tto Vy > Vi. [TOCKOJIbBKY NpU M30TepMUYECKOM
npouecce ra3 nog4YnHAETcA 3aKoHy bona—MapuoTTa: p1Vi = p2V2, 10 p1
> p2. HanomHuMm, 4TO BCe TOYKW, Nexalwme Ha oaHoin u3obape,
COOTBETCTBYIOT COCTOAHMUAM C OAMHAKOBbIM AaBNEHUEM.

3 (BMP). B cocyae noa TAXENbIM MOpPLIHEM HaxoauTcAa Bo3gyx. Ha

rpaduke npepcTaBneHa 3aBUMCMMOCTb 06bEma BO3gyxa OT ero

TemnepaTypbl.
v

Bbibepute ABa BepPHbIX YTBEPXKAEHWA, COOTBETCTBYHOLIMX AAHHbIM
rpadmka. 3anmwmnTe B 0TBETE X HOMEPA.

1) B npouecce 1-2 Bo3A4yX CKMUMaNM Npu NOCTOAHHOM AaBNEHUN.

2)B npouecce 2-3 paBneHWe BO34yXa YMEHbLIANOCb MPAMO
NPONOPUMOHANBHO U3MEHEHUIO ero abCoNOTHOM

Temneparypbl.

3) B npouecce 3—4 Habnwganocb M30TEPMUYECKOE paclIMpeHune
BO3AyXxa.

4) B npouecce 1-2 gaBneHne Bo3ayxa YMEHbLLANOCh.

5) B npouecce 3—4 nopLieHb OnycKaaca u cosepluan paboTty no cxaTuio
BO3AyXa.
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OtBeT: 13
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OMOPHbIA KOHCMEKT Ne 2.2

Tema 3aHATUA

OcHOBbI TEpMOAUHAMUKUN

CopeprkaHue
TEMBbI

MoHATUA: BHYTPEHHAA 3Heprua mAaeanbHOro rasa, pabora rasa,
KONMYEeCTBO TENNOTbl, TENJOEMKOCTb, YAenbHaA TeNa10EMKOCTb,
aanabaTtHbIN npouecc.

3aKOHOMEPHOCTU: ypaBHeHue TensioBoro 6anaHca, nepsoe
Hayano TepmoguHamuku, KI Tennosoro pgsuratensa, BTopoe
Ha4Yano TEPMOAUHAMMUKMU.

MpuHUMNbI AeicTBUA TEXHUUYECKUX YCTPOMCTB: TEenaoBoro
ABuraTtens, XonoaubHOM MalINHbI

Twnnbl 3aHATUA

KOM6MHMpOBaHHbIe 3aHATUA

MNnaHnpyemblie
obpa3oBaTesibHble
pe3ynbTathbl

OK 01, OK 02, OK 04, OK 05, OK 07

® [EeMOHCTPMpOBaTb Ha nNpumepax OTKPbITUIA  3aKOHOB
TEPMOANHAMUKKN, UCTOPUU  YCOBEPLUEHCTBOBAHUA TEMJIOBbIX
MaLUMH Po/ib U MecTo GU3UKN B GOPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTMHbI MWpPa, B PasBUTUM COBPEMEHHOWN TEXHUKU U
TEXHONOMMI, B NPAKTUUYECKOM AeATeNbHOCTU N0Ael;

® 1CNOMb30BaTb UHPOPMALMIO GU3NYECKOTrO COAEpPKaHuA Npwu
peLieHnu y4ebHblIX, NPaKTUYECKUX, NMPOEKTHbIX 7
nccnefoBaTeNIbCKMX  3af@ady, UHTerpupys wuHbopmauuio  u3
Pa3/INYHbIX UICTOYHMKOB U KPUTUYECKU ee OLLeHMBas;

® pasinyaTb MeTOAbl HAaYYHOro MO3HaHMA U GOPMbl HayYHOro
No3HaHWA, JAEMOHCTPUPYA Ha npumepax (popmupoBaHua
npeacTaBNeHUM O COXPaHEHUM SHEPrMn) MX pPoSib U MecTo B
Hay4YHOM NO3HAHWUU;

® KCNONb30BaTb A1 OMNUCAHMA XapaKTepa npoTeKkaHuA
dU3NYECKUX NPOoLLECcCOB PMU3NYECKME 3aKOHbI C YYETOM FpaHuL, UX
NPUMEHUMOCTM: NEepBOe M BTOPOE Hayana TEePMOAMHAMMUKM,
ypaBHeHMe TennoBoro 6anaHca; dopmynbl KM Tennosoro
ABuratens;

® pelwaTb KaYeCcTBEHHbIe 3a4a4M (B TOM YNCAE U MEKMNPEAMETHOIO
XapaKTtepa);

® pelwaTtb pacyeTHble 3a4ayYn C ABHO 3a4aHHON (GU3MYECKOM
MOJe/blo;

® Y4YUTbIBaTb rPaHWULbl MPUMEHEHUSA WU3YUYEHHbIX (GUINYECKUX
Mmogenen (unaeanbHbl ras, TeEnn0M30/MPOBAHHAA CUCTEMA,
Auratenb KapHo) npu peweHnm GUsnyecknux 1 MexxnpeamMmeTHbIX
3a4ay;

® ICN0/1b30BaTb MHPOPMALMIO M MPUMEHATb 3HAHWA O NPUHLMNAX
paboTbl M OCHOBHbIX XapaKTEPUCTUKAX M3YYEHHbIX MaLUUH
(TennoBoro AaBuratens, XONOAWNbHOW MalUMHbI) ANA pelleHun
NPaKTUYECKUX, Y4eOHO-UCCIeA0BaTEIbCKUX U MPOEKTHbIX 3a4aY;
® 1CMNONb30BaTb 3HAHMA O GM3MYECKMX OOBEKTAX U NpoLeccax B
NOBCEAHEBHOM XW3HM pAnAa obecrneyeHua 6Ge30NacHOCTU MpwU
obpauweHnn ¢ npubopammn U TEXHUYECKMMM YCTPOMUCTBAMMU, ANS
COXpPaHEHUs1 340pOBbA M cObBAOAEHMA HOPM 3KOJIOTMYECKOro
NnoBeAeHMA B OKpyKawlwen cpeae, ANA NPUHATUA PELUEHMA B
NoBCeHEBHOM XMU3HU
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dopmbl
OopraHusauum

y4yebHol
0eATenbHOCTU

Mpwn OCBOEHUM HOBbIX 3HAHUM U YMEHUN, NPU PeLIeHUN 33434 U
NPoOBeAEHNN KOHTPONA — WHAMBMAYaNbHaA, QPOHTaNbHasA,
rpynnosas (Ha ycmoTpeHue npenogasaTens)

Tunbl OLEHOYHbIX
MeponpuATAR

TeKywmii KOHTPOAb: YCTHbIA U MUCbMEHHbIN ¢GPOHTANbHbIN
onpoc; B3aumoonpoc B napax (rpynnax).

TemaTUyecKuit KOHTPO/Ib: NUCbMEHHasA camocToAaTeNbHaA paboTa
Ha ypoKe

3agaHna gna
CaMOCTOATENIbHOIO
BbIMNO/IHEHMA

KauecTtBeHHble 3apauum:

1. MegHaa n KenesHaA 3aKNEMNKN MMEKT OANHAKOBYIO MAcCCy U
HavyasbHYlO TemnepaTypy. WX onyckalT B BaHHY C 6osblumm
Ko/In4ecTBom BoAbl. Kakas M3 3akNENok bbicTpee oxnaantca?
OTBET: MeaHasA, T.K. TENJIOEMKOCTb MeAn MeHbLLE.

2. MNMouyemy 6bICTpble pPeKM ewg He 3amep3aloT Ha MOpPO3e B
HECKO/1bKO rpaaycos?

OTBET: MPOMCXOAMT NpPEeBpaLLEHNE MEXaHUYECKOW 3HeprumM B
TENNOBYIO.

3. Moyemy TENNOEMKOCTb MAEaNbHOro rasa npu msobapHom
npouecce 60nblue, YEM MPU U3OXOPHOM?

OTtBeT: npu u306apHOM npouecce 4YacTb NOABOAUMOrO
KOMIMYEeCTBa TEN/IOTbl PAaCXOAyeTCs Ha coBepLueHMe paboTbl ra3om,
NPY WM30XOPHOM — BCE MOJIYYEHHOE ra3om Tenno MAET Ha ero
HarpeBaHue. AHaNOrMYHbIE PACCY)KAEHMA MOXKHO MPUBECTU U B
c/lyyae, Korga ras oTAaéT NosIoKMTENbHOE KONMYECTBO TEN/OTbI.

PacuéTHble 3agauu:

1. Onpepennte BHYTPEHHIOD 3HEPTUIO 3 MOAb OA4HOATOMHOFO
WAEeaNnbHOro rasa NPy HOPMasibHbIX YCNOBUAX.

OtseT: 10,2 KK

2. B uwmnauHape TennoBoro pAsuratena ras, HaxogAcb MoA
noctoAHHbIM aasneHnem 3-10° Ma, cosepwun paboty 0,4 K.
Hackonbko yBennumncsa o6bém rasa B 3Tom npouecce?

OtBeT: Ha 1,3 n.

3. B xoge HeKoToporo npouecca ra3s otgan 500 [ TennoTbl,
coBepwmB npu 3Tom paboty 200 K. HacKoNbKO yMeHbLUMAaCh
BHYTPEHHANA 3HEpPrua rasa B 3Tom npotecce?

OtBet: Ha 700 Ox

4. B npouecce pacwmpeHma 1 monb pasperkeHHOro resauna ero
BHYTPEHHAA 3Heprns BCE BpemsA OCTaéTca HeusmeHHon. Kak
M3MEHATCA Npu  3TOM (YBENMYMBAETCA, YMEHbLUAETCA, He
N3MeHAEeTCA) TemnepaTtypa resins, ero gasaeHme n o6bém?
OTtBeT: TemnepaTypa He WM3MeHAeTCA, AaBiAeHue YMeHbLUaeTcs,
06bEM yBEeNMUYMBaAETCA.
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5. MaeanbHbIi 04HOATOMHbIV ra3 KOJIMYECTBOM 6 MOJ1b HarpeBatoT
Ha 100°C. B aTom npouecce ras paclumMpAeTca, CoBepLIns paboTy
500 k. Kakoe KonnyecTBo Tenao0Tbl MOYy4MA ras?

OtseT: 7979 O

6. TennoBaA MalMHa 33 OAMH LMKA NOJyYaeT OT HarpesaTesA
KosinyecTso TensioTbl 500 [k 1 coBepluaeT paboty 200 k. Kakoe
KOJINYECTBO TEMJIOTbl OHA OTAAET XONOANABHUKY 3a TPU LUMKNA?
Otsert: 900

7. B ugeanbHom TensoBomM AguraTtene Temnepatypa HarpesaTena
1200°C, a TemnepaTypa xonoaunbHuka -10°C (muHyc pecatb
rpagycos no wkane Llenbcua). Yemy paseH KIM/J storo asuratensa?
OTBert: 81%

Fpaduueckne 3agaumn:

1. WaeanbHbIN ras nepeBogAT M3 cOCTOAHUA 1 B cocToAHMe 3 TaK,
KaK MOKa3aHO Ha rpaduKe 3aBUCUMOCTU [AaBNEHUA rasa oT
obbéma.

Py

N Y

0 v,V

Yemy paBHa pabora rasa B npouecce 1-2-3?
OTBeT: 2poVo

2. Ha rpadmKke noKkasaHa 3aBMCMMOCTb TemnepaTypbl T BEL,ECTBa
OT BpemeHM t. BellecTBO paBHOMEpPHO HarpeBasn OT MOMEHTA
BpemeHnt=0 pot=to. MoTOM HarpesaTe/sb BbIKAOYUAN WU
BELECTBO PAaBHOMEPHO OXNa)KA4anocb. B HayanbHbIi MOMEHT
BPEMEHM BELLECTBO HAXOAMNOCh B KPUCTANZIMYECKOM COCTOAHUM.

1
]
.
1
]
1
]
1
1
’
1
1
'
1
i

<
)
o
o

BbibepuTe BCe BEpHbIe OTBETHI.
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1) B MOMEHT BpemeHM t=tg BeEWECcTBO HAXoAWNOCb B
ra3zoob6pasHOM COCTOSHUM

2) MNpoueccy NnnaBAeHUA COOTBETCTBYET y4acTOK rpadmka 2-3

3) Ha yuacTtke rpadumka 5-6 npoucxoamn npouecc KoHAaeHcauum
napa

4) B TOuKe 6 BewWEeCTBO HAXOAMNOCb B KPUCTAN/IMYECKOM
COCTOAHUMU

5) Ha yyactke rpaduKka 2 — 3 BHYTPEHHAA SHEPIrUs BeLLecTsa He
NU3MeHANacb

OtBeT: 2,4
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OMOPHbIA KOHCMEKT Ne 2.3

Tema 3aHATUA

ArperaTHble COCTOAHUA Bew,ecTBa U ¢ha3oBble Nnepexoabl

CopeprkaHue
TeMbl

MoHATMA: uCnapeHWe W KOHAEHCAUMSA; HACbIWEHHbIM nap;
abcontoTHas M OTHOCUTENIbHAA BNAXKHOCTb BO34yXa; TOYKA POChHI;
KUNEHWE; KPUTUYECKOE COCTOAHME BELLEeCTBa; neperpeTtbii nap;
NMOBEPXHOCTHbIN CNOM KUAKOCTU; SHEPrua NoBEpPXHOCTHOrO C/0S;
OVKHUI  MOPAAOK; MOBEPXHOCTHOE HATAXKEHME, CMAYMBAHMUE;
KanunnspHble ABNEHWUA; KPUCTAN/IMYECKMe M amopdHble Tena;
nnacTnyeckas (octaToyHas) gedpopmaums; mMexaHU4YecKkme CBOMCTBA

TBEPAbIX  Ten;  KO3GOUUMEHT  JIMHEWHOro  pacliMpeHuUs;
KO3QPUUMEHT  OBBEMHOrO  paclIMpEeHusi;  MNiaBNeHne #U
KpucTannumsaums.

3aKOHOMEPHOCTU: CBOMCTBA HACbLILEHHOrO Mapa; 3aBUCUMOCTb
TeMmnepaTtypbl KUMEHWUA OT AABJ/IEHUSA; ONpee/IeHUe OTHOCUTEIbHOM
B/IaXXHOCTM BO34yXa; 3aKoH [yKa; pAuarpamma pPacTAMKeHUs;
TEeNn0Boe pacliMpeHne TBEPAbIX TeN N XKUIKOCTEMN.

MpaKTMYeCKOe npUMEHeHue neperpeToro napa B TeXHUKe, B
NOBCEAHEBHOMN M3HMU OOU3NYECKMX 3HAHMWN O CBOMCTBAX rasoB,
UAKOCTEN U TBEPAbIX TEeN; YUYeT paclUMpPEeHns ra3a B TEXHUKE;
MpuHUMNbI AeiicTBUA NPUOGOPOB U TEXHUUECKUX YCTPOWMCTB:
npubopoBs Ansa onpeaeneHns BAaXKHOCTU BO34yXa

Tunbl 3aHATMA

KombWHMpoBaHHbIe 3aHATUA
NabopaTtopHan paboTa
KoHTponbHanA paborta

MNnaHnpyemblie
obpasoBaTenbH
ble pe3ynbTaTbl

OK 01, OK 02, OK 04, OK 05, OK 07

®* [EeMOHCTPMPOBATb HA NpPUMepax poab U MecTo OU3MKKU B
$bopMMpPOBaHMM COBPEMEHHOM HayYHOW KaPTUHbI MMPA, B Pa3BUTUK
COBPEMEHHOM TEXHWKM U  TEXHONOIMWA, B  MPAKTUYECKOM
AeATENbHOCTU N0AeN;

® 1eMOHCTPMPOBATb HA NPUMEpPAX B3aMMOCBA3b MeXay GU3NKON U
APYTMMU eCTECTBEHHBIMM HayKaMu;

®* MCNONb30BaTb MHObOPMaLMIO GU3MYECKOTO COAepXKaHMA Npu
pelweHum yyebHblX, NPaKTUYECKMX, NPOEKTHbIX n
nccnepoBaTeNbCKMX — 334ad,  MHTerpupya  uMHdopmauuto 13
Pa3/INYHbIX UCTOYHUKOB M KPUTUYECKM €€ OLEHMBAA;

® pas/inyaTb U YMeTb UCMONb30BaTb B y4ebOHO-UCCAeA0BATENbCKOM
AeATENbHOCTM  MEeTOAbl Hay4yHOro nosHaHuA (HabatoaeHwue,
OnucaHue, WM3MEPEHME, IKCMEPUMEHT, BbIABUNKEHME TUMNOTE3bI,
MoAeNMpoBaHMe U T.4.) U Gopmbl Hay4yHOro MoO3HaHUA (daKTbl,
3aKOHbI, TEOPUM), AEMOHCTPUPYA Ha NpMUMeEpPax UX Posib U MeCTO B
Hay4YHOM MO3HAHWUMK;

®* NPoOBOAMTb MNpPSAMbIE M KOCBEHHblE W3MEpPeHUs (U3NYECKUX
BeNMUNH (abCcoNtoTHOM M OTHOCUTENIbHOW BAAMKHOCTU BO34yXa;
TOYKM POCbl; SHEPTUU MOBEPXHOCTHOFO C/10A; MOBEPXHOCTHOIO
HaTAXEHMUE; KoadpoduymeHTa JINHENHOoro pacwmnpeHus;
KoapdumumneHTa 06bEéMHOro pacwmpeHuns), BblOMpan
n3mepuTesibHble NpuMbOpPbl C Yy4EeTOM Heob6XOAMMOMN TOYHOCTU
N3MepPeHWNN; NNAHMPOBATb XOZ4 M3MEPEHWI; NoNy4yaTb 3HAYEHUE
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n3MepAeMOon BEZIMYMHbI U OLLEHNBATb OTHOCUTE/IbHYHO NOTPELLIHOCTb
no 3agaHHbIM Gopmynam;

® NPOBOAUTb MCCNEn0BaHUA 3aBUCUMOCTEN mexay GU3nYecKumu
BE/IMYMHAMM: TEMNEPATYPbI KUMEHUA OT AaBAEHUA, CUNbl YNPYrocTh
oT gedopmaumnm (cmeweHnss) — M genatb BbIBOA C YYETOM
NOrPeLHOCTN U3MEPEHUI;

® MCNONb30BaTb A4/1A ONUCAHMA XapaKTepa NPOTeKaHUA GU3NYECKUX
npoueccoB (MCNApeHns N KOHAEHCAUUW; KUNEHUA; NAaBAeHUs m
KpUCTannmsaumm) ¢usmyeckme BeNUYMHBI U OEeMOHCTPMPOBATb
B3aMMOCBA3b MeXAY HUMU;

® MCNONb30BaTb A4/1A ONUCAHMA XapaKTepa NPOTEKaHUA GU3NYECKUX
npoueccoB ¢$pm3nYeckne 3akoHbl (3aKoH yKa) € yyeTom rpaHul, ux
NPUMEHUMOCTH;

® pelwaTb Ka4yecTBEHHble 3343a4M (B TOM YNCE U MEXKNPEAMETHOIO
XapaKTepa): ucnonb3ys moaenu, pusnyeckne BeNNUYMHbLI U 3aKOHbI,
BbICTPAMBATb  JIOTMYECKM  BEPHYID  LLEMOoYKy  0b6bACHEeHMA
(noKasaTenbcTBa) NPeasoXKEHHOro B 3aJa4e npouecca (ssneHus);

® pelwaTb pacyeTHble 3aZa4M Ha 3aKOH lNyKa, pacyeT abcoNtoTHOMN U
OTHOCUTENIbHOW  BNAXKHOCTM BO3A4yXa; TOYKM POCbI; 3SHEPruu
NOBEPXHOCTHOTO cnos; NOBEPXHOCTHOTO HaTsAXKeHMe;
KoapduumneHTa NINHenHoro paclmpeHus; KoapPpuumneHTa
06BEMHOrO pacmnpeHus;

® YYMTbIBATb FPaHMLbl NPUMEHeHMA 3aKoHa [yKa npu peleHun
dOU3NYECKUX N MeXNpeaMeTHbIX 3a4ayY;

® UCN0Nb30BaTb MHGOPMALMIO U NPUMEHATb 3HAHUA O NPUHLMNAX
paboTbl M OCHOBHbIX XapaKTEPUCTUKAX W3y4YeHHbIX NPUbopoB U
APYTUX TEXHUYECKUX YCTPOMCTB ANA pelieHMA NPaKTUYECKUX,
y4ebHOo-uccneaoBaTeNbCKUX U MPOEKTHBIX 334aY;

e cobnopgatb npaBuna 6esonacHoro TpyAa nNpuv MNpoBeAEHWUU
nccnefoBaHMM B pamKax ydebHOro askcnepuMmeHTa M yyebHo-
nccnenoBaTeNbCKON AeATeNbHOCTU (C MCnoib30BaHMEM LUUDPOBbIX
N3MepPUTENbHbIX YCTPOMCTB U NabopaTopHoro obopyaoBaHUA);

® LCMONb30BaTb 3HAHMA O GU3MYECKMX ODOBEKTAX M Mpoueccax B
NOBCEOHEBHOW KM3HM ana obecneyeHna 6e3onacHOCTU Npwu
obpalleHnn ¢ npubopamm U TEXHUYECKMMM YCTPOMCTBAMU, ANA
COXPaHEeHUs 340pOBbA M COBNOAEHUA HOPM 3KONOTMYECKOro
NnoBeAEeHUs B OKpyXKalolen cpene, ANA NPUHATUA pPeELUeHUin B
NoBCeAHEBHOW KN3HM

dopmbl Mpn OCBOEHUM HOBbIX 3HAHWN U YMEHWUIN, NPU PELUEHMU 33a4ay U
opraHu3aumm NPOBEAEHUN  KOHTPONA — WHAMBMAYanbHasa, ¢POHTaNbHaA,
y4ebHom rpynnosas (Ha ycMOTpeHue npenogasaTtens).
AeATENBHOCTU Mpw BbINOAHEHUWN NabopaTopHOI paboTbl — NapHas (rpynnosas)
Tune: TeKywWwmit KOHTPOAb: YCTHbIM N NUCbMEHHbIM GPOHTaNbHbIA ONPOC;
n
B3aMMoonpoc B napax (rpynnax).

OLEHOYHbIX . o .

. TemaTUUecKnii KOHTPONb: MUCbMEHHbIN OTYET O BbIMNOJHEHUM
MepOonpPUATUI

nabopatopHon paboTbl; NMCbMEHHaA KOHTPObHaA paboTa
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3agaHusa ansa
CaMOCTOATE/IbHO
ro BbIMOAHEHMUA

KauecTBeHHble 3aaaun:

1 (BMP). Mpu npoeKkTMpoBaHUM 60/bIMX MOCTOB HeobxoaAnmo
YUMTbIBATb BO3MOXKHOCTb Nepenaga rTemneparyp 8 npegenax ot —40
°C po +60 °C B TeueHume roga. Takue nepenasbl Bbi3biBalOT 3aMeTHOE
M3mMeHeHue obuei ANMHbI MOCTa, U, YTOBbI MOCT He B3ablbnBasICs
JIETOM U HE UCNbITbIBA/l MOLHbIX Harpy3oK «Ha pa3pbiB» 3MMOW, ero
COCTaBNAKT M3 OTAENbHbIX CEeKUMn, coeamHAaa ux bydepHbimun
couneHeHMAMU. Kakoe siBNieHWE YUMTbIBAIOT NPU NPOEKTUPOBaHUN
MOCTOB, BBOAA bydepHbie coeguHeHUnA?

OTBeT: TENN0BOE pacLIMPEHME TeN NN TENIOBOE PacCLUMPEHHUE.

2 (BMP). 3umoit cTéKna ABUKYLLErocA aBTOMOOUAS MOTYT U3HYTPU
«3anoTeTb» Jaxe B Cyxyto norogy. CTOUT OTMETUTb, 4YTO Yem
MeHbLLEe N0AeN B CAaZIOHE U YeM MEHbLLE OHWM Pa3roBapMBatoT, TEM
MeaJ/IeHHee Bnara ocegaeT Ha cTéknax. bharogapa Kakomy ABNEHUIO
NPOUCXOAMUT «3anoTeBaHUE» CTEKO U3HYTPU?

Bo3moxHoe peweHue:

«3anoTteBaHMe»  CTEKON  M3HYTpU  npoucxoaut  Bnarogaps
KOHZAEHCaL MM HAaCbIWEHHOro napa Npu OXNa*K4eHUM UK, 4TO 34eCb
TO )K€ camoe, Npu KOHZeHcauum napa.

OTBET: KOHAEHCALUMA HACbILWEHHOro Mapa MNPy OXNaXKAEHUU WUAn
KOHAeHcauma napa.

3 (BMP). B nepecbllleHHbIA pacTBOpP MOBAPEHHOMN CONM ONMyCTUAU
LIEePCTAHYIO HUTb. Yepe3 HeKoTopoe BpemMs Ha HUTU 06pa3oBanCh
TBEpAble 4YacTuupbl conun. Kakoe ABneHue Habnoganocb B 3TOM
onbiTe?

QTBeT: KpUCTaNIn3auma.

4 (BIP). MNpoynTalTe TEKCT M BCTaBbTe Ha MecTa NPOMYCKOB CNOBa
(cnoBocoyeTaHmA) U3 NpMBeAEHHOIO CNMCKa.
[lBa nonbix, repMeTUYECKN 3aMasHHbIX LWapa CoeAnHeHbI TPYOKOA,
KaK NOKa3aHo Ha pucyHKe. Bo3ayx u3 wapos oTKayaH. B BepxHem
Wwape HaxoguTtca Hebonbluoe KOAMYEeCcTBO BOAbl. ECAn HUNKHUI
MycToOM Wap NOMECTUTb B KUAKMWA BO3AyX, TO Yepe3 HeKoTopoe
BpPEMA BOAA B BEPXHEM LUape 3aMEP3HET. ITO 06BACHAETCA TEM, UTO
M3-32  OX/Na)OEHMA  HWXKHero wapa B HEM  HauMHaloT
. 3T0 BbI3bIBaET B
BepxHem Lape . Mpwm
aTOM Temneparypa BOAbI B BEpPXHEM wape
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Cnuncok cnos (c1oBOCOYETAHNI)
1) HarpeBaTbCs BOAAHbIE Napbl
2) KOHAEHCMPOBATLCA BOAAHbDIE
napbl

3) ucnapeHue oAbl

4) noBblWEHWNE KOHLEHTPaLUn
BOAAHbIX NapoB

5) nosbiwwaeTcs

6) noHMKaeTcs

7) ocTaéTca HeM3MeHHOM

KHIIKHH BO3IIYX

OtBeT: 236

5 (BMP). FepmeTnYHO 3aKpbITbii COCYA, YaCTUYHO 3aNO/IHEHHbIN
BOAOW, ANUTEIbHOE BPEMSA XPAHU/ICA NP KOMHATHOM TeMNepaType,
a 3atem 6bln nepectaBNeH B XONOAUNbHUK. KaK M3MeHATcA B
XONIOAUNbHUKE  NAOTHOCTb BOAAHOrO nNapa, OTHOCUTE/bHAA
BNAYKHOCTb M abCoONOTHAA BNIAaXKHOCTb BO34yXa B cocyae’?

ONna Kaxaon BeNnYMHbl onpeaennte COOTBETCTBYIOLWIMIA XapaKTep
eé u3meHeHuA:

1) yBennuurcs;
2) ymeHbLunTCS;
3) He n3meHwuTcs.

MNnoTHOCTb OTHOCKTENbHaA AbcontoTHasn
napa BN1AaXKHOCTb BNAXKHOCTb
Bo3smoxcHoe peweHue:

Mpy yMeHbLeHMN TemnepaTypbl BOAAHOM MNap, HaxoAAWMMCA B
COoCyZe, YacTUYHO KOHAEHCupyeTca U nepexogut B Bogy. Ob6bem
cocyaa He  W3MEeHWANCA, CcneaoBaTeslbHO, MAOTHOCTbL Mapa
YMEHbLUNTCA.

OTHOCUTENbHAsA BNIAXHOCTb — OTHOLIEHUE napLmnanbHOro
03aBNEeHNA NapoB BOAbl B BO34yXe K PaBHOBECHOMY AaBAEHUIO
HaCbIWEHHbIX NApPOB NPU AaHHOW TemnepaTtype. [Na repMeTuyHo
3aKpbITOr0 cocyda C HEM3MeHHbIM OOBbEMOM KMAKOCTM 3Ta
BE/INYMHA He M3MeHUTCA. ABCONOTHAA BAAXKHOCTb BO34AyXa —
dn3nyeckan BenNMYMHA, NOKaA3bIBalOLWAA MAcCy BOAAHbIX MapoB.,
copepalmxca B 1 m3 Bo3ayxa. [lpyrmmu cnoBamu, 3To NAOTHOCTb
BOAAHOrO Napa B BO3A4yXe, M OHA TaKXe yMeHbLUaeTcA.

Omeem: 232.

6 (BIMP). Cuctembl Tpyb BOAAHOrO OTOMN/NEHUA BCeraa cHabxKatoTtcs
pacwmnpuTebHbiM 6aKom, NPUCOEANHEHHBIM K CUCTEME OTOMNEHUSA
n coobwatowmmen ¢ atmocdepoii. Mpun HarpeBaHuM BoAbl B Tpybax
OHa YaCTUYHO NepexoauT B PaCWMpPUTENbHLIN GaK, U TPyObl He
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pa3pbiBaeT. Kakoe ABNEHNE MOXKET NPUBECTM K paspbiBy Tpyb npwu
OTCYTCTBMM paclumputenbHoro baka?
OTBET: TEN/I0BOE PACLIMPEHMNE KUAKOCTY.

7 (BMP). a3 HarpeBaloT B 3aKPbITOM COCY/E C MPOYHbIMU CTEHKAMM.
Kak Ha3bIiBaeTcA Npouecc TaKoro HarpeBaHuA rasa?
OTBET: N30XOPHbIM NN N3OXOPUYECKUM.

8 (BMP). B T1abnuue npuBeaeHbl TemnepaTypbl NAaBAEHUA WU
KMMNEHUA HEKOTOpPbIX BELWECTB NPM HOPMaNbHOM aTMochepHOM
AaBNEHUMN.

Bewects

o TemnepaTtypa nnasneHus TemnepaTtypa KuneHus
Xnop 171K -34°C
Cnupt 159 K 78 °C
PTyTb 234K 357°C
:'ad”a““ 353 K 217 °C

Kakoe(-ne) n3 aaHHbIX BellecTB byaeT(-yT) HAXOAUTLCA B KUAKOM
cocToAHuM npu Temnepatype 360 K n HopmanbHOM aTMochepHOM
AasneHnun?

Bo3moxcHoe peuweHue:

MNepeBegem TemnepaTypy KWMMNEHWS B KeNbBUHbL. Torga npwu
Temnepatype 360K xnop c TemnepaTypon KuneHus T=239K
HaxoauTca B ra3006pa3sHOM COCTOSIHWMM, CNMPT C TemnepaTypou

KuneHma T=351K — B ra3o06pa3sHOM COCTOAHUM, PTYTb C
Temnepatypon KuneHMA T=630K — B KMAKOM COCTOSIHWM,
HapTanMH ¢ Temnepatyport KuneHWA T=490K — B KugKom
COCTOAHUM.

OTBET: PTYTb M HAGTANUH.

PacuéTHble 3apauu:

1. U3 450 r BoasHoro napa c temnepatypont 373 K obpasoBanacb
BoAa. CKONbKO TENIOTbI MPW 3TOM BblAENNNOCH?

Otet: 1017 KA.

2. 3aKpbITbIN cocy o6bemom Vi = 0,5 M3 cogepuT Boay Maccori m
= 0,5 kr. Cocygn Harpenn oo Temnepatypbl t = 147 °C. Ha cKkonbKo
cnepyeT usmeHnTb ob6bem cocyaa, YTobbl B HEM COAEPMKANCA TONBKO
HacblWeHHbIM  nap? [laBneHWe  HaCbIWEHHOro napa npu
Temnepatype t = 147 °C paBHO pu.n=4,7 * 10° Na.

OrtseT: 0,3 m3.

3. OTHOCMTEeNbHAA BAAXHOCTb BO34yXa B 3aKPbITOM cocyae npu
Temnepatype t1 = 5 °C pasHa @1 = 84 %, a npu TemnepaTtype t; = 22
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°C paBHa @2 = 30 %. Bo ckonbKo pa3 AaBaeHWe HacbIWeHHOro napa
BOAbI Npu TemnepaType t; 6onble, yem npm Temnepartype t1?
Bo3moxcHoe peweHue:
[asneHne BogaHoro napa B cocyge npu T1 = 278 K paBHoO

™
P~ 100 % Pn.u'lr
roe PH.n 1 — paBaeHue HacblWeHHOro napa npu rtemnepatype Ti.

P2

Pz ; 100 % .pn,nz-
h_Th
!

Mpn Temnepatype T2 = 295 K pgasnexHue

Tak kak 06beM NocToAHeH, To No 3aKkoHy LLlapna P2
Pant @7,
Otciopa Pest  ®2 Ti

Omeem: 3.

4 (BMP). B Kybuuyeckom MmeTpe BO3Ayxa B MNOMELLEHUWM NpPU
Temnepatype 18 °C Haxoautca 7,7 r BoAAHbIX napos. lonb3yacb
TabAnuen nNOTHOCTM HACbIWEHHbLIX MAapoB BOAbl, onpeaenuTte
OTHOCUTE/IbHYIO BNAXKHOCTb BO34yXa.

t,°C 16 (17 |18 |19 | 20 | 21 | 22 | 23 | 24 | 25
p, 102 kr/m3 |1,36(1,45(1,54(1,63|1,73|1,83|1,94|2,06|2,18(2,30

OtBeT: 50%.

Fpadunueckne 3apgaun:

1 (BMP). Ha pucyHKe npeactaBneH rpapuk  3aBUCMMOCTU
TemnepaTtypbl cepebpAHON AeTanu OT BPEeMEHW €€ HarpeBaHus.
MouwHocTb HarpeBaTena mnocToaHHa. [lepBoHayanbHO cepebpo

Haxoannocob B TBép,CLOM COCTOAHUWN.
-G '}
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Bbibepute ABa BepHbIX YTBEPXKAEHWUA, COOTBETCTBYHOWMX AAHHBIM
rpadmka. 3anmwmnTe B OTBETE X HOMEPA.

1) Temnepatypa nnaBneHus cepebpa coctasnnet 962 °C.

2) B npomeKyToK BpemeHu oT 12 A0 18 MMH. BHYTPEHHAA 3Heprua
cepebpa He n3meHAeTcA.

3) Ans nnaBneHuAa cepebpsaHoi aetann notpeboBanocb 6onblee
KONMYeCTBO TENNOTbI, YEM A8 JaNbHENLWero HarpeBaHma pacnaasa
Ha 400 °C.
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4)Yepes 15 MuH. nocne Havyana HarpeBaHUA BCE cepebpo ewgé
Haxo4MN0Cb B TBEPAOM COCTOSHUN.

5) Yepes 20 MMH. nocne Havana HarpeBaHua cepebpo HaxoaAnnoch B
MOKOM COCTOSHUMN.

Orsert: 15.

3apaum Ha MmeToabl HAYYHOro NO3HAHUA:
1 (BMP). C nomouwbi MNCUXPOMETPUYECKOTO TUTPOMETPA
NPOBOAUNUCL U3MEPEHUA OTHOCUTE/IbHOM BNAXKHOCTM BO3A4yXa B
nomeleHuu. MNorpewHocTb U3BMEPEHNI TeMnepaTypbl paBHa LeHe
AeNeHuns LWKaibl TepmomeTpa (cm. puc.).

A

A BT )

2

3anuMwunTe B OTBETE MOKA3aHMA CYXOro TEpMOMETPa C Y4ETOM
NOrpewHoCcTn Uu3MepeHnn. B oOTBeTe YKaXuUTe 3HayYeHue U
NOrpeLwwHoCcTb N3mepeHusa cnutHo 6e3 npobena. OTBeT NpmuBeauUTe B
°C.

Bo3smoxcHoe peweHue:

3ameTuMm, YTO LLEHA OAHOrO aeneHns TepmomeTpa pasHa 1 °C. Torga
M3MepeHHOEe 3HaYeHMe MOMKHO 3anucaTthb Kak (22 + 1) °C, uam (21 +
1) °C,nnmn (23 £ 1) °C.

Omeem: 211, 221 nnn 231

2 (BIP). Bam HeobxogMmo mccnenoBaTb cuay, Heobxoammyr AnA
OTpbiBa OT MOBEPXHOCTM KUAKOCTM, CMAYMBaEMOro 3TOW
UAKOCTbIO, AMCKA B 3aBMCMMOCTM OT MJIOTHOCTU KMUAKOCTW.
NmeeTca cneaytowee obopyaoBaHue:

— JIMHEeNKa;

— [epeBAHHbIN AUCK C KPenJIEHUEM B LEHTPE;

— HeorpaHMYeHHbIM Habop 13 rpy3oB, Macca Kaxaoro 1r;

— WTaTUB C HUTbIO, B1IOKaMM 1 NOABECOM ANA AUCKOB U NIErKoM
Yyalwlen gnA rpysos;

— NATb EMKOCTEM C XKUAKOCTAMM U3BECTHbIX NIOTHOCTEN.

OnuwunTe NOpPAAOK NPOBEAEHMUA UCCeA0BaHUA.
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B oTBeTe:

1. 3apucyiiTe nav onuwnTe 3KCNEePUMEHTAIbHYHO YCTaHOBKY.

2. OnuwunTe NopsA0K AENCTBMIA NPU NpOBeAEHNM UCC/IeA0BaHUA.
Bo3moxcHoe pewieHue:

1. Ucnonb3yeTcsa ycTaHOBKa, M300parKEHHAsA Ha PUCYHKE: OAMH U3
AMCKOB, €MKOCTb C WAKOCTbIO, HECKO/IbKO Fpy30B W JMHENKa.

-

—
2. lnameTp AOMCKa U3MepAeTCA NMHEWKOM W BbIYUCNAETCA ero
naowaab. 3aTem AMCK NOABELUMBAETCA K HUTU U MOrpy»KaeTtca B
HKNOKOCTb Tak, L1T06bl OHa CMO4YMNa ero NoBepxXHOCTb. 3aTtem Ha
yawy AnAa rpy3oB, MNOABELIEHHY K ApYromy KOHUY HUTU
A0KNaAbiBalOTCA MO OA4HOMY rpy3y A0 TOr0O MOMEHTa, MOKa ANCK He
oTopBeTCcA OT NOBEPXHOCTU KUAKOCTU. Cmna, BblYUCNAETCA
YMHOXeHnem MaCCbl noaseLweHHoro rpysa Ha YCKOopeHue
cBoboaHOro nageHus.
3. ﬂ,VICK TWaTe/ibHO o6pa6aTb|BaeTcs| OT XXUAKOCTHU, NOCNne Yero Tak
YKe MorpyrKaeTca B ey LY eMKOCTb C XKUAKOCTbIO. BbluncneHua
CUAbI NPpU OTpbiBE AUCKa NOBTOPAKOTCA.
4, nOﬂyquHble 3Ha4YeHnA CUN CPpaBHUNBAIOTCA.

3 (BMP). YuuTtenb Ha ypoke 3aKpbla NPobKoi Konby un yepes WnaHr
NoAcCOeANHUN eé K KuaKocTHomy U-obpasHoMy maHomeTpy (cm.
puc.). 3aTem OH NOMECTU KoNby Hag OrHEM CMPTOBKM U 0bpaTun
BHMMaHME y4alMXCsa Ha NOKa3aHWA MaHOMeETpa.

C KaKom uenbto bbln npoBeAéH AaHHbIM ONbIT?

Bo3moxcHoe peuwleHue:

OnbIT 6b11 NPOBEAEH C LEeNblo NOKa3aTb, YTO AaB/IeHWE ra3a 3aBUCUT
OoT ero temnepaTypsbl. (MMoKasaTb, YTO NpPWM HarpeBaHWUW AaBEHUE
rasa ysenunuymsaeTtca. Vam, 4To npu HarpeBaHWK ra3 pacwmpseTca.)

Paspen 3. dneKkrtpoguHamuka

OMNOPHbIA KOHCMEKT Ne 3.1
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Tema 3aHATUA

dneKkTpuUyecKoe none

CopeprkaHue
TeMbl

MoHATUA: aneKTpuYecKme 3apaabl; S1EMEHTAPHbIN 3/TIEKTPUYECKUI
3apAd; INEeKTpPUYecKas NOCTOAHHAA; 3/NEKTpUYecKoe none;

HaNPAXKEeHHOCTb 3N1EKTPUYECKOTO nons; paboTta cun
3/1eKTPOCTAaTUYECKOTO MOAS; NOTEHUMaN; PasHOCTb MOTEHLMANOB;
3KBMMNOTEHUMANbHbIE MOBEPXHOCTH; 3/1eKTPOEMKOCTb;

KOHAEHCATopbl; coegMHEHNe KoHAeHcaTopoB B H6aTapeto.
dusnyeckme ABNAEHUA: TNPOBOAHWKM B 3SNEKTPUYECKOM MONE;
ANINEKTPUKM B 3NEKTPUYECKOM none; nonspusaums
ANINEKTPUKOB.

3aKOHOMEpPHOCTU: 3aKOH COXpaHeHUs 3apAna; 3akoH KynoHa;
onpeaeneHne HanpaxEHHOCTU; HaNPAXEHHOCTb NOAA TOYEYHOro
3apaga; NpuHUMN cynepnosvuuu noneu; ¢opmyna paboTtbl cmn
3/1EKTPOCTATUYECKOTO nons;  onpeaeneHue noTeHumnana;
onpefeneHne HanpsaxXeHus; CBA3b MeXAy HanpsaXeHHOCTbIo U
Pa3HOCTbIO MOTEHLMANOB 3NEKTPUYECKOro NoNA; onpeneneHue
8MKOCTM  KoHAeHcaTopa;  ¢dopmyna  EMKOCTM  MJIOCKOro
KOHAEHCATOPa; 3aKOHbl MOCNeA0BaTE/NIbHOrO M MapanienbHoro
COeAMHEHNA KOHZEHCATOPOB; 3HEeprua 3/1EeKTPUYECKOro Mons
3apsAXKEeHHOro KoHAeHcaTopa.

MpaKTuyeckoe NnpMMeHeHUe KOHAEHCATOPOB.

dusmnuyeckume onbiTbl: ONbIT KynoHa

Tunbl 3aHATMA

Kombu1HMpOBaHHbIE 3aHATUA
NabopaTtopHan paboTa

MNnaHnpyemblie
obpa3oBaTesibHble
pe3ynbTathbl

OK 01, OK 02, OK 04, OK 05, OK 07

® [eMOHCTPUPOBATb Ha MPUMEpPE 3NEKTPUYECKOro MONA POSb U
MecTo PpU3nKn B pOpMUPOBAHUN COBPEMEHHOI HAaYYHOM KapTUHbI
MWpa, B Pa3BUTUM COBPEMEHHOW TEXHUKU W TEXHONOTUN, B
NPaKTUYECKOW AeATEeNbHOCTU N0AEN;

® 1EMOHCTPMPOBATb Ha NPUMeEpPaXx B3aMMOCBA3b MeXXay GU3NKOM U
APYTMMUK eCTECTBEHHBIMUW HayKaMu;

® 1CNoNb30BaTb MHOOpPMaLMIO PU3NYECKOTO coAepKaHuAa Nnpwu
pelweHumn yyebHblX, NPaKTUYECKHUX, NPOEKTHbIX "
nccnenoBaTeNlbCKMX — 3afad,  MHTerpupya  WMHPopmaumio 13
Pa3/INYHbIX UCTOYHUKOB U KPUTUYECKM €€ OLEHUNBASA;

® pasIMYaTh U YMETb UCNO/b30BaATb B y4eOHO-UCCef0BaTENbCKOM
[eATENbHOCTM  MeToAbl HayyHOro no3HaHua (HabnwoaeHwue,
OonucaHue, U3MepeHWe, SKCMEPUMEHT, BbIABUNKEHWE TUMOTE3bI,
MoAenMpoBaHMe 1 T.4.) U GopMbl HayyHOro Mo3HaHWUA (paKTbl,
3aKOHbI, TEOPUK), AEMOHCTPUPYA HA NPUMEpPaxX UX POSib U MeCTO B
Hay4YHOM MO3HAHWUMK;

* MpPoBOAMTb MPAMbIE UM KOCBEHHblE M3MeEpPEeHUs (U3NYECKUX
BE/IMUYMH (3NEKTPMYECKOro 3apasa, HanpaxXeHHOCTU, paboTbl cun
3NEKTPOCTATUYECKOrO MOANSA, NOTEHLUMANA, PA3HOCTU MNOTEHLMAOB,
3NEKTPOEMKOCTU, SHEPTUN 3aPANKEHHOTO KOHAEHCATOPA, SHEPTUM
3N1eKTPUYECKOro nons), BblbUpaa u3MepuTenbHble MNpPUbopbl C
y4yeToM HeobXoAMMON TOYHOCTM WM3MEPEHUN; NNAHMPOBATb XOA,
U3MEpPEHWUN; MONyYaTb 3HAYEHME U3MEPSEMOWN BESIMYUHLI U
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OLEHMBATb  OTHOCUTE/IbHYIO  MOFPEeWwHOCTb MO  3aAaHHbIM
dbopmynam;

® NPOBOAMUTb UCCNEA0BAHUA 3aBUCMMOCTEN MeXay PU3MYeCKUMM
BE/IMYMHAMM: HAMPANKEHHOCTbIO W PA3HOCTbIO MNOTEHLMANOB
3NEeKTPUYECKOro Nofa — U Aenatb BblBOA, C Y4€TOM MOrpeLwHocTym
N3MepeHun;

® ICN0/1b30BaTb A1 ONUCAHMA XapaKTepa NPOTeKaHUA GU3NYECKUX
npoueccoB pu3nmyeckmne 3akoHbI (3aKOH COXpaHeHMsA 3apALa, 3aKOH
KynoHa) c y4eTom rpaHuL, UX NPUMEHUMOCTH;

® peLlaTb KayecTBeHHble 334a4M (B TOM YMCE U MEXKMNPEAMETHOro
XapaKTepa): UCNosb3ysa MoAenun, Grusmyeckne BeIMYMHbI U 3aKOHbI,
BbICTPAMBATb  JIOTMYECKM  BEPHYI  LENOYKy  0ObACHEHUA
(noKasaTenbcTBa) NpPeasioKEHHOro B 3aJa4e npouecca (asneHus);
® pelaTb pacyeTHble 334a4M C SABHO 3a4aHHON Qu3nYeckomn
MOZENbIO: Ha 3aKOH COXpaHeHWs 3apaga, 3akoH KynoHa, pacuet
HanpAXeHHOCTM, pPaboTbl CUA  3/EKTPOCTAaTUYEeCKOro  nons,
noTeHLMana, pPasHOCTU NOTEHUMANOB, 3/IEKTPOEMKOCTU, SHEPrum
3apAXKEHHOro KOHAEHCAaTopa, 3HEeprMM 3/7eKTPUYeckoro nons,
NPUHLMN Cynepno3snLmn noneu;

® YYUTbIBATb FPaHULLbI MPUMEHEHUA 3aKOHA COXPaHeHMA 3apsaaa,
3aKkoHa KynoHa npu peweHun GpU3MYECKUMX U MeXNpeaMeTHbIX
3a4av;

® CN0/1b30BaTb MHHOPMALMIO M MPUMEHATL 3HAHMA O NPUHLMNAX
paboTbl M OCHOBHbIX XapaKTEPUCTUKAX M3YYEHHbIX NPUOOPOB U
APYTMX TEeXHUYECKUX YCTPOMCTB ANA pPeLIeHUA MNPaAKTUYECKUX,
y4yebHO-uccneaoBaTeNbCKUX U MPOEKTHbBIX 3a4aY;

e cobntogatb npasuna 6HesonacHoro Tpyga nNpu nNpoBeAeHUM
nccnefoBaHMM B paMKax yyebHoOro skcnepumeHtTa M yyebHo-
nccnenoBaTeNbCKON AeATeNbHOCTU (C MCNONb30BaHNEM LUPPOBbIX
N3MepUTENbHbIX YCTPOMCTB U NabopaTopHOro obopyaoBaHUA);

e cobntogatb npasuna 6HesonacHoro Tpyga npu npoBeAeHUM
nccnefoBaHMM B paMKax y4ebHOro skcnepMmeHTa M y4yebHo-
nccnenoBaTeNbCKON AeATeNbHOCTU (C MCNONb30BaHNEM LUPPOBbIX
N3MepUTENbHbIX YCTPOMCTB U NabopaTopHoro obopyaoBaHuUsA);

e cobntogatb npasuna 6esonacHoro Tpyga npu npoBeaeHUM
nUccnefoBaHMM B paMKax Yy4ebHOro sKcnepMmeHTa M y4yebHo-
nccnenoBaTeNbCKOM AeATeNIbHOCTU (C MCNoNb30BaHUEM LUNDPOBLIX
N3MepUTENbHbIX YCTPOCTB U NabopaTopHoro obopyaoBaHuUA);

® LCNOMb30BaTb 3HAHUA O GM3MYECKMX OOBEKTAX M npoueccax B
NoOBCEAHEBHOM XM3HW Ana obecnevyeHns 6Ge3onacHOCTU MpwU
obpaweHnn ¢ npnbopamm U TEXHUYECKMMM YCTPOMCTBaAMMU, ANSA
COXpPaHEeHWs 340pPOBbA W COBNOAEHMA HOPM 3KOJIOTMYECKOro
noBeAeHUA B OKpy)Kalolen cpeae, oNA NPUHATUA PELIeHUn B
NoBCeAHEBHOM! }KU3HU

dopmbl
OopraHusauum
y4ebHol
[EeATeNbHOCTH

MpY OCBOEHWM HOBbIX 3HAHWIA U YMEHUIN, NPU PeELIEHMN 3a4a4 U
NPOBEAEHUN KOHTPONA — WHAMBWMAYaANbHasA, GPOHTAsbHaA,
rpynnosas (Ha ycMoTpeHue npenogasartens).

Mpw BbINONIHEHUM NabopaTopHOM paboTbl — NapHas (rpynnosas)
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Tunnbl OUEHOYHbIX
MeponpuUATUN

TeKywWwmi KOHTPOJIb: YCTHbIN U MUCbMEHHbIN GPOHTA/IbHbIN ONPOC;
B3aMMOOMNPOC B Napax (rpynnax).

TemaTMueCcKMW KOHTPOJIb: MUCbMEHHbIA OTYET O BbINOJHEHUMN
nabopatopHon paboTbl

3agaHua gna
CaMOCTOATENIbHOIO
BbIMNO/IHEHUA

KauecTtBeHHble 3apauum:
1 (BMP). NMpounTainTe TEKCT U BCTaBbTEe Ha MECTO MPOMYCKOB CN0BA
(cnoBocoyeTaHuA) U3 NpUBEAEHHOTO CNMUCKA.

OnAa  uccnenoBaHMsA  3NEKTPU3auUMKM  TeNl  BO3bMEM  MEJIKO
Hape3aHHylo Bymary, CTEK/NIAHHYIO NaNoYKy M KYCOK WénKka. Ecam
HaTepeTb CTEK/NAHHYIO NANOYKy O LWENK, a 3aTeM MOAHeCTU eé K
MenKo Hape3aHHbIM ByMarkKam, TO HabntogaeTca

o710 B3aVIMO,CI,el‘;1CTBMe obbAcHAeTCA 3I'IEKTpVI3aLI,VIEI7I KyCo4yKoB

bymarm  nocpeactsom . ObbAcHaeTcs

aNeKTpusaums nepepacnpeaeneHmem
MeXAy TeNaMn UAN BHYTPU

Tena.

OTBeT:267.

2 (BMP). MpounTaliTe TEKCT U BCTaBbTe HAa MECTO MPOMNYCKOB CN0Ba
(cnoBocoyeTaHUsA) U3 NpMBeAEHHOIO CNUCKa.

OnAa  n3yyeHUA SNEKTPUYECKMX CBOMCTB CTEPXKHA NpoOBeaEM
cnegyrowmii onbiT. Bosabmém pgBa anektpometrpa. OguMH U3 HUX
3apAaaum, a Apyron, HaobopoT, paspaanm (cm. puc.).

1 2

HazeB npope3snHeHHyo NnepyaTKy, BO3bMEM CTEPKEHb N COEAUHUM
C MOMOLLbIO Hero wapbl 31eKTpomeTpoB. Pe3uHa naBnsertca
OVNINEKTPUKOM M BbINONHAET PO/ib U30/1ATOPA MEXKAY CTEPIKHEM U
KOXKel yenoBeKa, aBnatoLLencs .
Ecaun maTepman CTPEXKHA oTHOCUTCA K
, TO MoC/e COeAMHEHUS CTEepXKHEM
LLIAPOB 3/1EKTPOMETPOB COBEPLUEHHO HUYero He npoucxoamuTt. To
€CTb BTOPOW 3/1EKTPOMETP OCTAaéTcA He3apseHHbIM. 370
obbacHAETCA Tem, YTo

1 2

CnMCOK CNOB 1 CNOBOCOYETAHUM
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1) npoBOAHMK

2) ANINEKTPUK

3) matepuan

4) BelLecTBo

5) NpoBOAHWMKM NPOBOAAT 3/IEKTPUYECKUIT 3apas,

6) ANINEKTPUKMN HE NPOBOAAT INIEKTPUYECKUNIA 3apas,
7) cTepyKeHb 3NEKTPU3yeTCcs NPU CONMPUKOCHOBEHUN
OrserT: 126.

3. BOo CKONIbKO pa3 yBENMYUTCA CUMA NMPUTANKEHUA MeXKAy OBYMSA
TOYEUYHbIMU 3aPAJAMMU, ECAN MOAY/b NEPBOTO 3apALa YBEANUNTb B
2 pasa, a pacCToOAHME MEXAY HUMM YMEHbLUUTL B 3 pasa? BennumHa
BTOPOro 3apsaa OCTAaéTCsA HEM3MEHHOM.

OtBeT: cmna KynoHa ysenunumtca B 18 pas.

4. Touyka B nexut B cepeauHe oTpe3ka AC. HenoasukHble
TOYeyHble 3apagbl + g M —2g pacnonoxeHbl B Toykax A un C
COOTBETCTBEHHO (CM. PUCYHOK).

g —2g
e = 2 ]
A B B

MocTpoiTe BEKTOP HANPAXKEHHOCTN NOAA B TOUKE B.
OTBET: BEKTOP HANPAXEHHOCTM NOAA B TOUKE B NeXUT Ha oTpesKe
BC n HanpasneH 13 To4kn B K Touke C.

5. (BMP). MpounTainTe TEKCT 1 BCTaBbTE Ha MECTO NMPOMYCKOB C/N0Ba
(cnoBocoyeTaHUA) U3 NpmMBeAEHHOrO CNUCKa.

Mpu AeMOHCTpaL MM CBOMCTB BO3AYLIHOMO KOHAEHCAaTopa (Ccm. puc.)
ogHa wu3 ero o06KNafoOK Oblla coeguMHEHA CO  CTEPXKHEM
W 3apsAxeHa, a apyras,
NPUKPenaéHHaa K pyyke W COeAMHEHHAA C 3a3eMNEHHbIM
KOpPNycoMm, TaKXe OKasanacb 3apAXeHHOW BCneacTBUE ABAEHUA
Mpn BBegeHun B
NPOCTPaHCTBO MeXKAYy NAacTUHaMW NUCTa NAEKCUrnaca cTpenka
onycTuaacb, MNOTOMY YTO EMKOCTb CUCTeMbl ABYX NAACTUH,
pa3genéHHbIX , YyBenun4mnnace.

Cnucok cnos

(cnoBocoyeTaHui)

1) ranbBaHOMETpPaA
2) anekTpomeTpa e g S

. Emm———
3) aneKkTpomMarHuTHom S ———— “eE—————
VHAYKLMM /,‘ . 7B\
4) 3neKTpocTaTUYeCcKoM (- }] / : of, B,
NHAYKUUK N ¢ | } 'ﬁ‘ |
5) npOBOAHMKOM } lasesaenne -~ '
6) AMINEKTPUKOM —
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OtBerT: 246.

6. (BMP). Monomy meTananyeckomy Teny Ha WM30AUpPYLOLLEN
noacTtaBke (CM. puc.) cOOBLWEH MNoNoKUTENbHbIM 3apAaa. Kakoso
COOTHOLUEHWE MeXay NoTeHUManamm Touek A n B?

Bo3moixcHoe peweHue:

Ha noBepxHOCTM NpPOBOAHMKA BCE TOYKM MMEKT paBHble
noteHumanol. CnepoBaTenbHO, MOTEHUMAN TOYKM A paBeH
noTeHuUmMany To4ku B.

OTBET: NOTeHLMa bl TOYEK PABHbI.

PacuéTtHble 3aaaum:

1. IBym 04MHaAKOBbIM LWapMKam CoobLWMAN OaMHAKOBbIE 3apAsbl
no g = 2,0 ¢ 10% Kn 1 nomectnnn mx Ha pacctoaHue r = 8 cm.
Onpegennte cuny KynoHa, AeCTBYHOLLYIO HA NEPBbLIN WAPUK.
OTtBeT: 5,610 H.

2. DNeKTPOH BNETAET B 3/1IEKTPUYECKOE NoJsie HanpAXEHHOCTbo 500
KB/m. Yemy paBHa KyJIOHOBCKanA CMNa, AeMCTBYOLLAA Ha 3/IEKTPOH?
Otset: 81014 H.

3. ToueuHblit 3apAs CO34aéT B TOYKe, YAANEHHON OT Hero Ha
paccToAHMe 5 CM 3n1eKTpMUYecKoe nose HanpakeéHHocTbio 90 B/m.
Yemy paBeH MOAyb 3TOrO 3apaaa?

Otsert: 251012 Kn.

4. Anbda-yactuua 3apagom 3,2:101° Kn B3aumopgeiictayer ¢
3N1EKTPOHOM, HaXo4ALWEMCA OT HEeé B TOYKe Ha paccToaHmun 1,6:10°
10'm. HailanTe HanpsAXEHHOCTb 3/1EKTPMYECKOro No,
C0343aBaemoro anbdpa-4acTuuen n SNeKTPOHOM B TOYKeE,
ABNAKOLLENCA cepeanHON OTpe3Ka, KOTOPbIN CoOeaANHAET 3TK
3apagbl.

OrtseT: 67,5101°B/m.

5. Yemy paBHa pabota A, coBepwaemas OAHOPOAHbLIM
3/1EKTPULECKMM MOIEM NPM nepeHoce 3apaaa g =3 » 108 Kn sponb
CUNOBbIX IMHMIA nona Ha pacctoanue | = 0,9 m? HanpaxéHHoCTb
nona pasHa 200 B/m.

OtBeT: 5,4 MK K.

6. Onpegenunte  HanpaxeHue  MexXay ABYMA  TOYKamMu
3/1EKTPUYECKOro NonA, ecin nNpu nepemelteHnn B HEm 3apaga 50
HKA nonem 6bina coBeplueHa paboTa 20 MK K.
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Orsert: 400 B.

7. MNocKnit KoHAEeHCaTOP NOAKAOYEH K UCTOYHUKY HaMNPSAKEHNEM
100 B. EmKocTb KoHAeHcaTopa cocTasnsaet 0,25 mk®. Onpegennte
3apAn KoHaeHcaTtopa.

OTBeT: 25 mKKn.

8. MNnocknii Bo3ayLLIHbIA KOHAEHCATOP COCTOUT U3 0OKNaA0K
naowaabto 0,02 m2. O6KNaAKM HaXOAATCA Ha paccToaHUK 0,9 cm
apyr ot apyra. Onpeaennte EMKOCTb 3TOrO0 KOHAEHcaTopa.
OtBeT: 20 no.

9. [Ba koHaeHcaTtopa emkocTaAmM C n 4C coegunHatot. Onpegennte
€MKOCTb NonyyYnBLLenca 6aTapem KOHAEHCATOPOB B C/Iy4anAX:

1) nocnepoBaTeNibHOro CoegUHEHUS;

2) napannenbHOro coeAnHeHUA.

Ortser: 1) 0,8C; 2) 5C.

10. KoHaeHcaTopy, EMKOCTb KoToporo pasHa 0,5 mk®, coobwmam
3apag 5 mkKn. Onpegenuvte sHepruto aIeKTpUYeCcKoro nons
KOHAEeHcaTopa.

OTtBeT: 25 MKK.

3a4auuM Ha meToAbl HAYYHOro NO3HAHMUA:

1 (BMP). AnAa npoBeaeHWsA OMbiTa Yy4uTeNb B3AN CTEKNAHHYIO
Nanoyky, AUCT bymarn M GymarkHblA CynTaH, 3aKPEenAEHHbIN Ha
enesHom cTepxHe. TpeHMem O AUCT Bymarn OH 3apagun
CTEKNAHHYIO MasoyKy, a 3aTemM AOTPOHY/CcA et A0 bymaxKHoro
cynTaHa. Janee oH obpaTun BHMMaHWE Ha MoOBeAeHMEe MONOCOK
CyNTaHa Npu NogHECEHUM OLAHOMMEHHO 3apPAXKEHHOMN NafOYKu.

KaKoli BbIBOZ MOKHO 6bl/10 cAenaTb U3 AaHHOIO onbiTa?
OtBeT: O4HOMMEHHO 3apAXKEHHbIe TeNa OTTa/IKUBaAIOTCA.

2 (BMP). Ha pucyHKe npeacTaB/iieHa YCTaHOBKA MO M3Y4YEHUIO
CBOMCTB MJIOCKOTO KOHAeHcatopa. [lnacTMHbl  KOHAEeHcaTopa
NPUCOEAUHAIOT K 3/1eKTPOMETPY, KOPMyC KOTOPOro 3a3emnéH.
HasnektpusoBaHHOM NanoyKoM KacatoTtca NAacTUHbI
KoHAeHcaTopa. Npu 3ToM KOHAEeHcaTop NPUOBPETET HEKOTOPbIN
3apAag, a anekTpomeTp 6yaeT NoKasbiBaTb PA3HOCTb MOTEHLMAN0B

MeX4y naactTMHaMu  KoHAgeHcatopa. B cootsetctBumM ¢
—_—

onpeaeneHUemM  3/IEKTPOEMKOCTHU U rpeqg— 3apag
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KoHAeHcaTopa, U — pa3sHOCTb NOTEHUMANOB MeXA4y NaacTMHaMu
KOHAeHcaTopa.

Bam HeobxogmMmo wuccnenoBaTb, 3aBUCUT JIM 3/IEKTPOEMKOCTb
NJIOCKOro KOHAEHCcaTopa OT NJIOWAAN €ro NAacTmH.

NmeeTca cneayollee obopyaoBaHue:

— 3/1eKTPOMeETP;

— NAACTUHbI Ha NO/ACTaBKax, 0bpasyoLlme NI0CKMN KOHAEHCATop;
— 360HUTOBAA MasoyYKa U LWEepPCTb A1 COObLEeHNs KOHAEeHCAaTOpY
3N1EKTPUYECKOro 3apaaa;

— MNNACTUHbI U3 CTEK1A M NONNCTUPONA;

— coeaMHuUTeNbHbIE NPOBOAA.

B oTBeTe:

1. OnuwmnTe sKCNEPUMEHTANbHYHO YCTAHOBKY.

2. OnuwunTe NOPAAOK AEUCTBUMA NPU NPOBEAEHUN UCcCaed0BaHUA.
Bo3moxcHoe pewieHue:

1. Ucnonb3yeTcs  yCTaHOBKa, M306pakEéHHaAd Ha  PUCYHKe.
KoHaeHcaTop MOAKAOYAlOT K  3/1IeKTPOMETPY W coobulatoT
3NIEKTPMYECKUI 3apAaf, OT Has/NeKTPM30BaHHOM nanoyku. B
npouecce NpPoBeAeHMA OMbITOB 3apAd KOHAeHcaTopa OCTaértcs
HEN3MEHHbIM.

2. MNnowaaun NNacTUH U3MEHAIOT, CABMras NAaCcTUHbl OTHOCUTENBHO
Apyr apyra.

3.06 W3MeHEeHUW 3SNEKTPOEMKOCTM KOHZeHcaTopa CyasT no
M3MEHEHWIO MOKa3aHMUW 3neKTpomeTpa (4em 6onblue pPasHOCTb

noTeHUMaNoB, TEM MEHbLUE 3ﬂeI-(TpOéMKOCTb KOHAeHcaTOpa)

OMNOPHbIA KOHCMEKT Ne 3.2

Tema 3aHATUA

3aKOHbI NOCTOAHHOrO TOKa

CopeprkaHue
Tembl

MoHATMA: cMna TOKa WM NJOTHOCTb TOKa; 3NEKTpPUYECKoe
CONPOTUBNEHME; INEKTPOLBMNKYLLAA CUNA  MUCTOYHMKA  TOKQ;
coeguHeHne NPOBOAHMKOB; INEKTPUYECKME Lenn; napansienbHoe U
nocnefoBatesibHOe  coeguMHeHWe  MPOBOAHWKOB;  CcoeguHeHue
MCTOMHWKOB 3/IEKTPUYECKOM 3HeprMm B OaTtapeto; pabota w
MOLLHOCTb  NOCTOAHHOrO TOKa; TenjoBoe AelCTBMEe  TOKQ;
TeMNepaTypHbIN Ko3pdMuUmeHT CONpPOTUBAEHUS;
CBEpPXMNPOBOAMMOCTb.

3aKOHOMepHOCTU: 3aKOH Oma anAa yyacTKa uenwu; 3akoH Oma gna
NONHOM Lenu; 3akoH xoyna—JleHua; ycnosuma, Heobxoammble ana
BO3HMKHOBEHMA U NOAAEPKAHUA  INEKTPUYECKOro  TOKa;
3aBMCMMOCTb  3/IEKTPUYECKOrO COMNPOTUBNAEHMA OT MaTepuana,
A/MHbI M NAOWAAM  MOMEpPeyYHOro  CevyeHWs  NPOBOAHMKA;
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3aBMCMMOCTb 3/1EKTPUYECKOrO COMPOTUB/IEHUA MNPOBOAHMKOB OT
TemnepaTypbl; 3aKoHbl Knpxroda ana yana n KoHTypa

Tunbl 3aHATUA

KombuHMpoBaHHbIe 3aHATUA
NabopaTtopHan paboTa
KoHTponbHana paboTta

MNaaHupyemblie
obpasoBaTesibHble
pe3ynbTaThl

OK 01, OK 02, OK 04, OK 05, OK 07

® [EMOHCTPMPOBATbL Ha MPUMEpPax pPoJb M MecTo OU3BUKN B
$OpMMpPOBAHUM COBPEMEHHOM Hay4YHOM KapTUHbI MMPA, B Pa3BUTUMN
COBPEMEHHON  TEXHWUKU WU  TEeXHONOIMMKA, B  MPaKTUYECKOM
[eATeNIbHOCTUN Noaen;

® 1EMOHCTPMPOBATb Ha NPUMeEPAx B3aMMOCBA3b MeXay GpU3MKOoM U
APYTMMU eCTECTBEHHbIMW HayKamu;

®* 1CNONb30BaTb WMHPOpMaLUMIO (GU3MYECKOro coaep)KaHua npu
peLleHNN yYebHbIX, MPAKTUUYECKUX, MPOEKTHbIX U UCCNeA0BaTE/IbCKUX
3a4a4, UHTErpupys MHOOPMALMIO M3 Pa3/IMYHbIX MCTOYHUKOB U
KPUTMYECKM €€ OLEeHNBas;

® pa3/nNYaTb U YMETb MCMNONb30BaTb B y4ebHO-MUCCnen0BaTeIbCKOM
AEeATeNbHOCTM  MeToAbl  HayyHoro no3HaHua  (HabnwopeHwue,
OnucaHue, W3MepeHue, 3SKCMEePUMMEHT, BbIABUXKEHME T[UNOTE3bI,
MogenupoBaHne U T.A4.) n GopMbl HayyHOro nosHaHuA (dakTbl,
3aKOHbI, TEOPUM), LEMOHCTPMPYA Ha NPUMEPAX UX POIb U MECTO B
Hay4YHOM MO3HaHUW;

®* NpoBOAUTL MNpPAMble W KOCBEHHble W3MepeHUs GU3NYECKUX
BE/IMUYNH (CUbl TOKA, INEKTPOABMNKYLLENA CWUAbl UCTOYHWKA TOKa,
paboTbl M MOLWHOCTM MOCTOAHHOrO TOKa, TemnepaTypHOro
KoapduUMeHTa  COMNPOTUBAEHUA, YAENbHOFO  COMPOTMBAEHUSA
npoBoAHWKa, KM 3neKkTponnuTtku), BblOUpaa wn3MepuUTeNbHble
npubopbl € y4eToM HeobXogMMOW TOYHOCTU  U3MEPEHW;
NNaHUPOBATb XO4, WU3MEPEHWI; MOAy4YaTb 3HaAYeHWe U3Mepsemon
BE/IMYMNHbI U OLLEHUBATb OTHOCUTENbHYHO MOFPELIHOCTb MO 3a4aHHbIM
dopmynam;

* NMPOBOAUTbL UCCNEAO0BAHMA 3aBUCMMOCTEN MexXay Gu3MYecKumu
BE/IMYMHAMMU: CUAblI TOKA OT INEKTPUYECKOro HanpaXKeHua u
CONpoTUBAEHUA; CUAbI TOKa oT 9C 1M NONHOro CONPOTUBAEHUSA LEeNu;
3N1eKTPUYECKOro CONPOTMBAEHUA OT MaTepuana, 4MHbI U NAOLWAAN
nonepeyYyHoro ceyeHus NPOBOAHMKA; 3NeKTpUYecKoro
CONPOTUBNEHMA NPOBOAHMKOB OT TEMMNEPATypPbl; MOLLHOCTU Namnbl
HaKa/NMBaHUA OT HANpPAMKEHUA Ha eé 3aXKMMax — U AenaTb BbiBOA, C
YY4ETOM MOrPEeLWHOCTN U3MEPEHUIA;

® UCNONb30BaTb A5 ONUCAHWUA XapaKTepa NPOTeKaHUA GU3UYECKUX
npoueccoB ¢uM3nYeckme 3aKoHbl (3akoH Oma Ans yyacTka uenu;
3akoH OMa pgna NoAHOM uenu; 3akoH [xoyna—JleHua; 3aKOHbI
Kupxroda ans yana v KOHTypa) € y4eTOM rpaHuL, UX NPUMEHUMOCTY;
® pellaTb KaYyecTBEHHbIe 3a4a4M (B TOM YMCAE U MEXKNPEAMETHOrO
XapaKkTepa): ucnonb3ysa moaenu, Gusnyeckme BeNMUYNHbI U 3aKOHbI,
BbICTPaMBaTb  J1IOTMYECKU BEPHYID  LENOYKy  O0bBbACHEHUA
(mokasaTenbcTBa) NPeANoXKEHHOro B 3aa4e npouecca (aBneHus);
 pewaTb pacyeTHble 3a4a4M Ha 3aKoH OMa AnA yyacTKa Lenu; 3aKoH
Oma ans nonHol uenu; 3akoH [xoyna—JleHua; 3akoHbl Knpxroda
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AR Y3712 U KOHTYPA; 3aKOHbI MapanaenbHOro U NocneA0BaTeNbHOro
coeiMHEHUA NPOBOAHUKOB M UCTOYHUKOB TOKA, PacyeT CU/bl TOKa;
NAOTHOCTU TOKa; 3NEKTPOABUIKYLLEN CUIbl UCTOYHMKA TOKa; paboThbl
M MOLLHOCTU MOCTOAHHOIO TOKa; TemnepaTypHoro koadduumneHTa
COMPOTUBJIEHUS;

® VYUTbIBATb MPaHULLbI NPUMEHEHUA 3aKoHa Oma A1A yyacTKa uenu;
3akoHa Oma ans nonHow uenwu; 3akoHa [xoyns—JleHua; 3aKOHOB
Kupxroda ana ysna v KOHTypa npu pewweHun ¢USHYECcKUX W
MeXNpeaMeTHbIX 3a4ay;

® 1CNONb30BaTb MHGOPMALUIO U MPUMEHATb 3HAHUA O MPUHLMNAX
paboTbl M OCHOBHbIX XaPaKTEPUCTUKAX M3Yy4YEHHbIX NpubOpPoB U
APYrMX TEXHUYECKUX YCTPOMUCTB A/ PEeLIeHUA MNPaKTUYECKUX,
y4yebHOo-nccneaoBaTeNbCKUX M MPOEKTHBIX 334aY;

e cobniopatb npasuna 6HesonacHoro Tpyga npu NpoBeAeHWUM
nccnefoBaHMM B pamKkax ydyebHoro 3skcnepMmeHtTa M y4yebHo-
nccnenoBaTeNbCKON AeATeNbHOCTU (C MCNoNb30oBaHMEM UUPPOBbIX
N3MepPUTENbHbIX YCTPOMCTB U 1abopaTopHoro obopyaoBaHKUA);

® 1CMONb30BaTb 3HaHMA O PU3MYECKUX OOBEKTax M npoueccax B
NOBCEAHEBHON W3HM AanA obecneyeHuss 6esonacHoCcTU nNpu
obpaweHnn ¢ npubopamn U TEXHUYECKMMMWU YCTPOWCTBAMM, ANA
COXPaHEHUss 340pOBbA W COBNOAEHMA HOPM  3KOJOTMYECKOro
NoBeAEHUA B OKpy)KaloWen cpede, ANA MPUHATUA peeHuin B
NOBCEAHEBHOM KMU3HU

dopmbl
OopraHusauum
y4yebHo
AeATeNbHOCTH

MpM OCBOEHMM HOBbIX 3HAHWUW U YMEHWW, NMPU pPeLeHnn 3343y U
NpoBeAeHUN  KOHTPONs — MHAMBMAYANbHaA, (GPOHTaNbHasA,
rpynnosas (Ha ycMOTpeHWe npenoaasaTtens).

Mpw BbINONHEHUM NabopaTopHoM paboTbl — NapHaa (rpynnosas)

Tunbl OLEHOYHbIX
MeponpUATUIA

TeKyWwmit KOHTPO/b: YCTHbIN M NMUCbMEHHbIN GPOHTANbHbIN ONPOC;
B3aMMooONpoc B Napax (rpynnax).

TemaTUyecKnii KOHTPO/Ib: MUCbMEHHbLIA OTYET O BbINONHEHUM
nabopaTtopHOIt PpaboTbl; NTMCbMEHHAA KOHTPOIbHAA paboTa

3agaHua gna
camocToATeNbHOr
0 BbINOJIHEHUA

KauecTBeHHble 3agaum:

1 (BMP). MpoBOAHMK, COCTOAWMIA U3 MEAHOWN, KenesHon wu
HUKENMHOBOM MNPOBOMIOK OAHOrO AMaMeTpa W OAHOW AJINHBbI,
BK/AOYMAM B 3NEKTpUYeckyto uenb. [pu  onpeaenéHHom
HanpAXeHuu, NoJaHHOM Ha Hero, HabnwaAanu, YTo HUKENMHOBAS
NMPOBO/IOKA CWU/NbHO pacKaneHa, XenesHada packajseHa ropasao
MeHble, a MeaHaA MpOBO/JIOKA He pacKaneHa BoBce. ITO
obbaAcHAeTCA Tem, yTo NPOBOJIOKU coeauHEeHbI
. Mpn Takom COeAMHEHUM Ha y4acTKax Lenu
CMNna TOKa OAMHAKOBas, a BblAenstolleeca KOJAMYECTBO TENIOThl
NPAMO NPONOPLUOHANBHO
NPOBO/NOK. M3 onbiTa Ha OCHOBaHMM 3aKoHa [koyna—/leHua MOXKHO
caenatb  BbIBOA, UTO Yy MeAHOW MPOBONIOKM HAMMEHbLlee
, @ Y HUKEeNMHOBOW

Hanbosbluee.
Cnuncok cnos (cnoBocoveTaHUi)
1) nocneposatenbHO
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2) napannenbHo

3) conpoTMBAEHUIO

4) HanpsXKeHUto

5) yaenbHoe conpoTtuBneHme
6) 3HaYeHMe NNOTHOCTH
Orser: 135.

2 (BMP). B mactepckoi MBaHa MNeTpoBMYa 3NeKTPUYECKaA NMHUA ANA
PO3ETOK OCHAlLleHa aBTOMATUYECKMM BbIKAKOYATENEM, KOTOPbIN
pa3MblKaeT JIMHWIO, €eCAM Cuna TOKa B HeW npesblwaet
16 A. HanpskeHune anekTpuyeckom cetn 220 B.

B Tabnunue npeacraBneHbl 31eKTpudeckue npmbopbl, MCNonblyemble
B MacCTepCKOM, U noTpebnaemas MMM MOLLHOCTb.

dneKTpuyeckmne npubopbl Notpebaaemana moLWHOCTb, BT
INeKTpUYecKnin pybaHok 800
dneKTpuyeckas yaapHaa apenb 1400
INeKTpUYECcKnin Nob3nkK 600
LnndosanbHas malunHa 1900
UnpkynapHaa nuna 1600
TopuoBoOYHas Nuna 2200

B macTtepckon paboTaeT TopuoBO4YHas nwuna. Kakok(-ue) u3
YKa3aHHbIX Bbllle NpuMOOPOB  MOMKHO  BKAOUYMTL B  CeTb
AONONHUTENIbHO K TOPLLOBOYHOM Nuae? 3anmwunTe peleHne n oTBet
(nopaakosbit Homep(-a) npubopa(-os)).
Bo3moxcHoe peuweHue:
MaKcMmanbHas MOLWHOCTb, Ha KOTOPYK paccyMTaHa NpPOBOAKa
paBHa

P=1U=16-220=3520BTt
CymMmapHasa MOLLLHOCTb BCEX BKIKOYEHHbIX B CETb 3/1eKTponpmubopos
He AO/IKHa npesblwaTb 3,5 KBT. MowHoCTb, KoTopyto notpebnser
TOpPLOBOYHAA nuna coctasnaeTr 2200 BT. JononHuTenbHO K Hew
MOKHO BK/HOUNTb NGO pybaHOK, NMB0 N063UK.
OTtseT: 1 nan 3.

PacuéTHble 3apauu:

1 (BIMP). B nacnopTe aneKkTpnyeckoro peHa HanmcaHo, YTo MOLLHOCTb
ero Aasuratena coctasnsetr 1,6 KBT npu HanpaxeHun B cetu
220 B. Onpepennte cuay TOKa, NPOTEKAIOLWEro MO 3/1eKTPUYECKOM
uenun ¢peHa Npu BKAOYEHUM €ro B PO3ETKY.

OtseTt: 7,3 A.

2. Ha pucyHKke npeacTaBneHa CXema 3N1eKTpPUYecKou uenu. Bce
CONpPOTMB/IEHUA PE3UCTOPOB OAMHAKOBbLI U paBHbI R.

1) Onpenennte 3KBUBAZIEHTHOE CONPOTUBAEHUE LLEMN.

2) Yemy paBHa nonHas cuna TOKa B LLENU, €CAN Ha Knemmbl 1, 2
noAaHo HanpaxeHune U?
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Rl R3 R5
10—

20—

Otset: 1) (13/8) R; 2) 8U/13R.

3. Pesucrop conpotusneHnem 20 Om NoAKNOYEH K UCTOYHUKY ¢ 34C
12 B. BHyTpeHHee CcOMNpPOTMB/IEHME WCTOYHMKA paBHO 4 Om.
OnpepenuTte cuny TOKa B LenNu.

OtBeT: 0,5 A.

4. Akkymynatop ¢ 34C 6,0 B 1 BHyTpeHHUM conpoTusneHnem 0,1 Om
NUTAaeT BHELWHIOW Uenb C conpotuBneHnem 12,4 Om. Kakoe
KONM4ecTBO TennoTbl Q BblAENNTCA BO BCEM Lienu 3a Bpema 10 MUH?
OTBeT: 1728 XK.

5. KoHpeHcaTop émKocTbio 2 MK®P BKAOYEH B uenb (puc. 15.12),
COAEPKALLYIO TPU PE3UCTOPA U UCTOYHUK MOCTOAHHOrO ToKa ¢ 3/C
3,6 B n BHyTpeHHMM conpoTtmBaeHnem 1 Om. ConpotmBneHwua
pe3nctoposB R1 =4 Om, Ry = 7 Om, Rz = 3 Om. Yemy paBeH 3apAag, Ha
npaBon 0bKNagke KoOHAeHcaTopa?

—
&r
R1
R2
R3
c

BosmoxcHoe peweHue:

YYacToK Lenu, B KOTOPOM HaXxoA4MUTCA KOHAEHCATOP, Pa30OMKHYT, 1 TOK
yepes pe3nctop Rs He unAET. PasHOCTb MNOTEHLMANOB MeXAay
NNacTMHaMM KOHZEHcaTopa paBHa MNafEeHUI0 HanpAXKeHWsa Ha
pesucrtope Ry: U = IR?.

Cvna ToKa, MayLLero no Lenu, CornacHo 3akoHy OMa, pasHa

y
T -

¥
Ry+Ry+r’

r
i

o R2+RI+rR2'
3apag Ha obKnagKax KoHAeHcaTopa

B ) I R ;- S = 3 6
g = CU Cﬂz+R1+rR3 42 -10°%Kn.
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Ha npaBoit obKnagKke KOHAEHcAaTopa HaKOMUTCA OTpuUATE/bHbIN
3apad, TaK Kak OHa MOAK/YEeHa K OTpMuUaTe/lbHOMY MOJoCcy
NCTOYHMKA.

OtBeT: 4,2 » 10° Kn.

Fpaduueckne 3agaumn:

1 (BMP). Yyawmeca m3yyanm npoTeKaHWe 3/EKTPUYECKOro TOKa B
uenun, nsobparkEHHOM Ha cxeme (puc. 1). Mepeasuras pblyaKoK
peocTtaTa, OHU Cneguan 3a U3MEHEHMEM CWU/bl TOKA U NOCTPOUU
rpadmK 3aBUCMMOCTU CU/IbI TOKA OT BPEMEHMU (puc. 2).

Puc. 1 Puc. 2
BbibepuTe fBa BEPHbIX YTBEPXKAEHWUSA, COOTBETCTBYIOLINX AAHHbIM
rpaduKa. 3anunTe B OTBETE UX HOMEPA.
1) B npoLiecce onbiTa CKU1a TOKa B LLeNW M3meHaANach B npeaenax ot 2
no 7A.
2) B nNpomexyTKe BpemeHu oT t; A0 t3 conpoTuBaEeHMe peocTaTa
YBE/NUYNBANOCD.
3)B npomexyTke BpemeHM oT 0O [O0t; pblY4aKoK peocTaTa
nepemellanun Bneso.
4)B NpOMEXyTKe BPemMeHM  OT t3 40 ts pbl4aXKOK  peocTaTa
nepemeLlanm Bnpaso.
5) B npomerKyTKe BpeMeHW OT t1 A0 t; HanpAXKeHWe Ha pesucTope
yBeanM4YnaocH B 3 pasa.
OTser: 13.

3apaum Ha meToAbl HAYYHOro NO3HAHUA:

1 (BMP). C nomouwpto amnepmeTpa NpoBOAUANUCL U3SMEPEHUA CUbI
TOKA B 3N1E€KTPUYECKON uenn. MNMorpewHocTb U3SMepeHnin cuibl ToKa
paBHa LieHe AeNleHuA WKaabl amnepmeTpa (cm. puc.).
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3anuwmnTe B OTBET MOKA3aHUA amnepmeTpa € y4ETOM NOrpeLHOCTH
N3MepeHuin. B oTeeTe yKaxKmTe 3Ha4YeHMe 1 NorpeLlHOCTb U3MepPeHUs
cnuTHo 6e3 npobena. OTBeT NpuBeaUTe B amnepax.

Bo3moxcHoe pewieHue:

3ameTnm, 4YTo LEeHa O4HOro AeneHna amnepmeTpa pasHa 1 A. Torga
N3MepeHHOe 3HAYeHNEe MOXKHO 3anumcaTb Kak (3 + 1) Auam (2 £ 1) A.

Omeem:31 nnn 21.

2 (BMP). 3anuwute pe3ynbTaT W3IMEPEHUA  3JIEKTPUYECKOTO
HanpsaMKeHua (Cm. puc.), yuynuTbiBasA, UYTO MOrPELIHOCTb U3MEPEHUSA
paBHa LieHe aeneHnsa BoabTMeTpa.

3anunwunTte B OTBET NMOKa3aHMA BOJIbTMETPA C YYETOM MOrpeLHOCTH
M3MepeHuin. B oTBeTE YKaXKMNTE 3HAYEHUE N NOFPELLHOCTb U3MEPEHUS
cnuTHo 6e3 npobena.

Bo3smoxcHoe peweHue:

3ameTnm, 4TO KAeMMbl BOJILTMETPA MNOAKAKOYEHbI TaK, 4TO
Hanbosbliee NOKasblBaemoe HanpaxeHuMe paBHo 3B, To ecTb
CUYNTbIBATb NMOKa3aHMA HYXXHO MO HUMKHEN LWKane BOAbTMETpPaA. Kak
BWAHO M3 PUCYHKA, BONIbTMETP MOKa3biBaeT 3HayveHune 1,4 B, npu
3ToM ueHa geneHua coctasnaet 0,1 B. Takum obpasom, nokasaHua
BO/NIbTMETPA MOXHO 3anucaTtb Kak (1,4 +0,1) B.

Omeem: 1,40,1.

3 (BMP). Uccnepyn aneKkTpmuyeckoe conpoTUBAEHME METaNINYECKON
NMPOBOJIOKKN, Yy4uUTENlb HA YpPOKe COOpan 3/MeKTPUYECKYIO Lenb,
npeacTaBAeHHYO Ha PUCYHKe. Mpwu nepeasuKeHUU
non3yHKa K B4oNb MPOBONOKM y4awmeca Habnwogann usmeHeHue
APKOCTU CBEYEHMA 1aMMbl HAKANUBAHMA.
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C KaKoW uenbto bbln npoBeAéH AaHHbIN ONbIT?

Bo3moxcHoe pewieHue:

OnbIT 6bl1 NpoBeAéH C LENbH MOKas3aTb, YTO 3/EKTpuyeckoe
COMPOTUBJIEHNE NPOBOAHMKA (METaN/IMYECKON NMPOBOJIOKM) 3aBUCUT
OT A/INHbI NPOBOAHMKA

OMOPHbIA KOHCMEKT Ne 3.3

Tema 3aHATUA

dNeKTpUYECKU TOK B pas/INUHbIX cpepax

CopeprkaHue
TEMbDI

MoHATUA: 3NEKTPOXMMUYECKUIA SKBMBAJIEHT, BUAbl a30BbIX
pa3pafoB; Naa3Ma; 3NEKTPUYECKUIA TOK B MNONYMNPOBOAHMKAX;
cobCcTBEHHAA M NPUMECHAn MPOBOANMOCTU; P-N Nepexoa,
dusnueckme ABNEHUA: INEKTPUYECKMIA TOK B MeTannax, B
3NEKTPONNTax, rasax, B BaKyyme: CBEpPXNpPOBOAMMOCTb;
3NEKTPOIN3; TEPMOINIEKTPOHHAA aMUCCHUA.

3aKOHOMEPHOCTU: 3aKOH 3/1eKTponmsa Papages.

MpakTuyeckoe nNpUMeHeHue nNoAynpPoBOAHWMKOB, A4YyroBOro
paspaga.

MNpuHUMNbI peuncremsa npubopos 7] YCTPOMNCTB:
No/lyNpoOBOAHUKOBOrO AMOA4a; MOAYNPOBOAHUKOBBLIX NPUOOPOB;
BAaKyyMHOro AMOoA4a; rasopaspagHoi  TpPybKWM; CBapoO4YHOro
annapara

Tunbl 3aHATHA

Komb1HMpOBaHHbIE 3aHATUA
NabopaTtopHan paboTa

MNnaHnpyemblie
obpa3oBaTesibHble
pe3ynbTathbl

OK 01, OK 02, OK 04, OK 05, OK 07

®* NEeMOHCTPUPOBATb HA MNpPUMeEpPax pPoJb U MecTo OU3UKM B
$GOpPMMPOBAHNN COBPEMEHHON HAYYHOM KapTWHbI MUpa, B
Pa3BUTUN COBPEMEHHOM TEXHUKU U TEXHONOTUI, B MPAKTUYECKOM
[eATENbHOCTU NoAel;

® 16MOHCTPUPOBATb Ha NPUMeEpPaxX B3aMMOCBA3b MexXAay GUsnkomn
N APYTMMU eCTECTBEHHBIMUW HayKaMu;

® 1CNo0/b30BaTb MHbOpPMaLMO PU3NYECKOTO COAepKaHUA NpwU
pelweHumn yyebHblX, NPaKTUYECKHUX, MPOEKTHbIX n
nccnepoBaTelbCKMX  3a4ad,  WHTerpupys  MHbopmauuio 13
Pa3/INYHbIX UCTOYHUKOB U KPUTUYECKM €€ OLEHUBASA;

® pasMyaTb U YMETb UCNO/Ib30BaTb B y4ebOHO-UCCef0BaTENbCKOM
[EeATENbHOCTM  MeTOoAbl HAy4yHOro no3HaHuA (HabatoaeHwue,
OonucaHue, U3MepeHWe, SKCNEPUMEHT, BblABUXKEHWE TUNOTe3bl,
MoAeNMpoBaHue U T.4.) U1 GOpMbl HAay4yHOro NO3HaHUA (daKTbl,
3aKOHbI, TEOPUM), ALEMOHCTPUPYA HA NPUMEpPAX UX PO/b U MECTO B
Hay4YHOM MO3HAHWUMK;

® MpPoOBOAUTL MPAMbIE U KOCBEHHblE W3MeEpeHUs (U3NYECKUX
BE/IMYMH  (INEKTPOXMMMYECKOTO  3KBMBAJIEHTA),  BblOUpas
n3mepuTenbHble Npubopbl C y4eToM HeobXxoaMMONA TOYHOCTU
N3MepeHNn; NNAHNPOBATb XO4 M3MEPEHUI; NosyYaTb 3HAYEHUE
M3MepsAeMoM  BEIMYMHbI W OUEHMBATb  OTHOCUTEJIbHYHO
MOrpewHocCTb No 3a4aHHbIM Gopmynam;
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®  MCNONb30BaTb AJIA  OMWUCAHMA  XapaKTepa NpPOTeKaHuA
du13nYecKnx npoueccoB GpM3MYeCcKMe 3aKOHbI (3aKOH 31EKTPOIN3a
dapagen) c y4eTom rpaHuL, UX MPUMEHUMOCTH;

® pellaTb KaYeCcTBEHHbIE 33434M (B TOM YMC/IE U MEXNPEAMETHOro
XapaKkTepa): wucnonb3ya Mogenun, Gu3MyYeckue  BeUYUHDLI
M 3aKOHbI, BbICTPAMBATb IOTMYECKM BEPHYIO LLeMOoYKy 06bsACHEHUA
(noKkasaTenbcTBa) NpeasioKEHHOro B 3aJa4e npouecca (aBneHus);
® pewaTb pacyeTHble 33Za4M Ha 3aKOH 3neKTponamsa Papagesn;
pacyeT 3NeKTPOXMMUYECKOTO SKBMBAJIEHTA;

® YUMTbIBATb FPAHULLbI TPUMEHEHMA 3aKOHA aNeKTpon3a Papasen
npv peweHnn GU3MYECKUX U MeXNPeAMETHbIX 3a4a4;

® MCNOb30BaTb MHGOPMALMIO M NPUMEHSATL 3HAHUA O NPUHLMMNAX
paboTbl U OCHOBHbIX XapaKTEPUCTUKAX WM3y4eHHbIX Npnbopos wm
4pyrnx TEXHUYECKMX YCTPONCTB (BaKyymHbIN avop;
NoNyNnpPoOBOAHMKOBbLIN AMO4,; NONYNPOBOAHUKOBbLIE Npubopbl) AnA
peleHus NPaKTUYeCcKnx,  y4ebHO-UCCNesOBaATENbCKUX U
NPOEKTHbIX 3a4aY;

e cobnopatb npasuna 6H6esonacHoOro Tpyaa npu nNpoBeAeHUM
nccnefoBaHUMM B pamMKax y4yebHOro akcnepumeHTa U y4yebHo-
nccnenoBaTeNnbCKkOM  AeATeNbHOCTU (c  wncnonb3oBaHMem
UMOPOBLIX  U3MEPUTENbHbIX YCTPOUCTB M nabopaTopHOro
obopynoBaHuA);

® 1CNONb30BaTb 3HAHUA O GM3MYECKMX OOBEKTaxX M npoueccax B
NOBCEAHEBHOMN XW3HW Ans obecneyeHua 6e3onacHOCTU Npu
obpalieHnn ¢ npubopamm M TEXHUYECKMMM YCTPOMCTBAMU, ANA
COXpPaHEHUs 340pOBbA M COBAOAEHUA HOPM 3KO/NOrMYECKOro
NoBeAEHNA B OKpY)Kalollel cpege, ONA NPUHATUA PELUeHU B
NOBCEAHEBHOM KU3HU

dopmbl
opraHusauum

y4ebHo
[eATeNbHOCTH

MpY OCBOEHUM HOBbIX 3HAHWUWA U YMEHWUI, NPU peLleHnn 33434 U
NPOBeAEHUN KOHTPONA — WHAMBMAYaANbHAA, (POHTaNbHaA,
rpynnosas (Ha ycMOTpeHuWe npenogasaTtens).

Mpw BbINONHEHUM NabopaTopHOM pPaboTbl — NapHasn (rpynnosas)

Tunbl OLEHOYHbIX
MeponpUATUIA

TeKyLWwmit KOHTPOAb: YCTHbIN M MUCbMEHHbIV GPOHTaNbHbIN ONPOC;
B3aMMooOMpoc B Napax (rpynnax).

TemaTU4ecKnii KOHTPONb: MUCbMEHHbIA OTYET O BbIMNONHEHUM
nabopatopHoi paboTbl

3agaHua gna
CaMOCTOATE/IbHOTO
BbINO/IHEHMA

KauectBeHHble 3apauu:

1. O6bAacHWUTe, No4Yemy Npu AYyroBOM paspage npu yBeandeHun
CW/Ibl TOKA HanpAXeHne ymeHbLIaeTcA.

OtserT: npwu yBennyeHmnu cubl TOKa BO3pacTaet
TEPMO3/IEKTPOHHAA 3MMUCCMA C KaToAda, HocuTenen 3apaga
cTaHoBUTCA 6onblwe, a, CcNefoBaTeNbHO, CONPOTUBNEHME
NPOMEXYTKa MeXAy 31eKTpogamu ymeHblaetca. lpu stom
YMeHbLUEHME COMNPOTUBAEHMA NpoucxoguTt bbicTpee, uyem
yBE/NIMYEHNE CUMAbI TOKA (B rasax HapylaeTcAa JIMHENHbIA 3aKOH
Oma U = IR), Nn0O3TOMY HanpsKeHMe YMeHbLIaeTcA.
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2 (BMP). B6AM3M  3a0CTPEHHbLIX YacTelm NPOBOAHMKOB,
NOAKNIOYEHHbBIX K BbICOKOBO/IbTHbIM MCTOYHMKAM TOKa WM
Haxo4AWMXCA BO BAAXXHOM aTmochepHOM BO3AyXe BO Bpems
rpo3bl, MOXXHO HabaoaaTb cnaboe ceevyeHre N HEOONbLION LWYM.
Takoe cBeyeHMe WHOrAa NOABAAETCA HAa KOHUAX KopabenbHbIX
MauT (Tak HasblBaeMble OFHWU CBATOrO Inbma). brarogapsa Kakomy
dun3nyeckomy ABNEHWNIO BO3HMKAET TaKoe cBeYeHne?

OTBET: 3/1EKTPUYECKUI pa3pAL B ra3ax UM KOPOHHbIM pa3paa.

3 (BIP). MpounTaiiTe TEKCT U BCTaBbTe Ha MecTa NPOMYCKOB C/10Ba
(cnoBocoyeTaHuA) U3 NpUBEAEHHOTO CNMUCKa.

B XVIII B. beHaXamnH ®PpaHKAMH YCTaHOBWU/I 3INEKTPUYECKYIO
npupoay MOJHMW, a TaKXe co3gan M paspaboTtan NpPUHUMMDI
3NeMeHTapHoM rpo3o3awmTbl  (cm. puc.). OH npegnoXKun

yCTaHaBAMBaTb , KOTOpbIM coeguHANU C
3eMNén, pasmellan Ha BbICOKMX TO4YKax 34aHui. Mpu 3Tom
OCHOBHYIO ponb urpanu ABNeHne

MeTa/IIMYECKUX YacTen

KOHCTPYKL MU n
3NEeKTpUYecKoro nonsa B6ansm octpus.

Cnuncok cnoB
(cnoBocoyeTaHuin)

1) rpomooTBOA,

2) usonAatop

3) aneKkTpusaumm

4) 3neKTPOMarHUTHOM
MHAYKLMN

5) BbICOKaA HanpAXEHHOCTb

6) KOPOTKaA AJ/IMHA BO/HbI -

OrtserT: 135.

4 (BMP). Kakmmun HocUTENAMM SNEKTPUYECKOTO 3apasa Co3aaéTca
TOK B BOAHOM PacTBOpE NOBapeHHOM conn?

OTBET: MOHDI.

PacuéTtHble 3agauu:

1. Mposogawana cdepa paguycom R = 5 cm nomeweHa B
3NIEKTPO/INTUYECKYIO BAHHY, HAaMOJHEHHYK PacTBOPOM MeAHOro
Kynopoca. HackonbKo yBennumTcsa macca chepbl, €CNU OT/IOKEHUE
mean anutca t = 30 MMH, @ INEKTPUUYECKUI 3apAag, NOCTYNatoLWnii
Ha KaXKAbli KBaApPaTHbIM CAHTUMETpP NoBepxHocTH cdepbl 3a 1 ¢, q
= 0,01 Kn? MonspHaa macca mean M = 0,0635 kr/monb. Maowaab
nosepxHocTu chepbl S = 47TR2,

OtBet: =2 @ 103 kr

OMOPHbIA KOHCMEKT Ne 3.4

Tema 3aHATUA

MarHuTtHoe none

CopeprkaHue
TeMbl

MoHAaTMA: MarHutHoe none (oAHOPOAHOE, HEOAHOPOAHOE),
BEKTOP WHAYKUMW MarHUTHOro nons, cuna Amnepa, cuna
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JlopeHua, MarHMTHas MNPOHMLLAEMOCTb BELLECTBa;
aKTUBHOCTb, MarHUTHbIE Bypu.

3aKOHOMepHOCTU: 3aKOH Amnepa, ¢dopmyna cuabl JlopeHua,
npasuno 6ypasymka, NPaBUIO NEBOM PYKW.

MpaKTnueckoe npumeHeHue cunbl AMnepa, cunbl JlopeHua.
MNpuHUMNbI AeAcTBUA NPUBOPOB M TEXHUYECKUX YCTPOICTB:
3NeKTpoABUraTeNa NOCTOSHHOIO TOKa, YCKOPUTENA 3apAXKeHHbIX
4acTumL, 3NEeKTPOU3IMePUTENbHbIX NPUBOPOB.

dusunyeckne onbiTbl: OMNbIT dpcTeaa, onbIiT AMnepa

CO/ZIHEYHaA

Twnnbl 3aHATUA

KombuHMpoOBaHHbIE 3aHATHUA

MNaaHupyemblie
obpasoBaTesibHble
pe3ynbTathl

OK 01, OK 02, OK 04, OK 05, OK 07

® NEeMOHCTPMPOBATb Ha MpPUMMeEpax Pa3BUTUS NPeACcTaBAEHUNA O
MarHMTHOM MOJ1€ U MArHUTHbIX CBOMCTBAX BELLLECTBA PO/b U MECTO
$U3KKK B GOPMNPOBAHUM COBPEMEHHOM Hay4YHOW KapTUHbI MUPa,
B Pa3BUTUM COBPEMEHHOWN TEXHUKWN U TEXHOJIOTUI, B MPaKTUYECKOM
AeATEeNbHOCTUN NoAeN;

® pasnMyaTb METOAbl HAayYHOro Mo3HaHMA U GOPMbl Hay4YHOro
NO3HaHWUA, AEMOHCTPMpPYA Ha npumepax (onbiT dpcTeaa, OnbIT
AmMnepa) Ux posib U MECTO B HAy4YHOM NO3HaHUW;

* ucnonb3oBaTb A4/ OMNWUCAHMA  XapaKTepa NpoTeKaHuA
du13nyecknx npoueccoB GU3NYECKNE 3aKOHbI C YYETOM rPaHML, UX
NPUMEHUMOCTU: 3aKOH AMnepa, dopmyny cunbl JlopeHua;

® pellaTb KAaYeCTBEHHbIe 3a4a4M (B TOM YNC/IE U MEKMNPEAMETHOTO
XapakTepa);

® pewaTtb pacyeTHble 334a4Yn C ABHO 3a4aHHOW (M3MYECKOM
MOZAEeNblo Ha 3aKoH Amnepa, pacyeT cuabl JlopeHua;

® ICNONb30BaATb MHPOPMALMIO U MPUMEHATb 3HAHUA O NPUHLMNAX
paboTbl M OCHOBHbIX XapPaKTEPUCTUKAX W3YYEHHbIX MalluH,
NpnbopoB N APYrnX TEXHUYECKUX YCTPOMCTB (3/1eKTpoaBuratens
NOCTOAHHOTO  TOKa,  YCKOPUTENA  3apsXKEHHbIX  4acTuu,
3NEKTPOUIMEPUTENLHBIX NPUBOPOB) ANA pelleHNs NPaKTUYECKHUX,
y4ebHo-UccnesoBaTeNbCKMX U MPOEKTHbIX 33434

dopmbl
opraHusauum

y4ebHo
AeATeNbHOCTH

MpM OCBOEHUWN HOBbIX 3HAHUI U YMEHUI, NPU peLleHnn 33434 U
NPOBeAEHUN KOHTPONA — UHAMBMAYaANbHaA, GPOHTaNbHaA,
rpynnosas (Ha ycMoTpeHuWe npenoaasaTtens)

Tunbl OLEHOYHbIX
MeponpUATUIA

TeKywMit KOHTPO/b: YCTHbIN U MNUCbMEHHbIN (GPOHTaNbHbIN
onpoc; B3aMMOONpOC B Napax (rpynnax).
TemaTuyecKkuii KOHTPOb: NUCbMEHHAA CAMOCTOATENbHAA paboTa

3agaHua gna
CaMOCTOATEIbHOTO
BbINO/IHEHMA

KauectBeHHble 3apauu:

1. BHYTpeHHAA NOBEPXHOCTb MPUBOAHOIO PeMHA B pesy/sbraTe
TPEHUA O WKMB Npuobpena NnonoxuTenbHol 3apag. Cywecrsyet
I MAarHUTHOE NoJie BOKPYT BpaLLaloWeroca pemHsa?

Otget: [a. 3apAaabl, pacnosioXKeHHble Ha MOBEPXHOCTU PeMHs,
MMEIOT Hanpas/ieHHoe ABukeHue. [Mo3ToMy pemeHb B Lesom
MOYHO PAaCCMATPMBATb KaK BUTOK KATyLLKM, MO KOTOPOM TEYET TOK.

2. B nnockoctu, neprneHOMKYAAPHON PUCYHKY, PaCnoJIOXKeH
NPAMOM AO/IMHHbBIA NPOBOAHUK. CMNa TOKA NO Hemy TeyéTt oT
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Habntopatena. U306pasnte oaHy U3 IMHUIA MHAYKLUNM MArHUTHOIO
nons 3Toro NPoBoAHMKA. Kak HanpaB/aieHa 3Ta IMHKA?

OtBeT: J/IMHUA MHAYKUMW SIBAAETCA OKPYMKHOCTbIO, JieXKallen B
NAOCKOCTM PUCYHKa M HanpaB/IEHHOM MO YaCOBOM CTPesIKe.

3. B NI0OCKOCTM PUCYHKA Pacno/iOXKeH KPYroBOW BUTOK C TOKOM,
HanpaB/EHHOM TaK, Kak NOKa3aHO Ha PUCYHKe.

Kyna Hanpas/ieH BEKTOP MarHUTHOM MHAYKLUMW NMOAS BUTKA B €ro
ueHTpe?
OTBeT: K Habntogatento.

4. JNEeKTPUYECKYIO LeMNb, COCTOALLYIO M3 MPAMbIX NPOBOAHWUKOB,
NOMECTUIN B OAHOPOAHOE MarHMTHOE Nose (CM. PUCYHOK).

3 4
e +

@ B =

2 1

Kyaa HanpasneHa cuna Amnepa, AEWCTBYHOLWAA CO CTOPOHbI
MarHMTHOro NONSA Ha NPOBOAHMK 1-27
OTBET: BBEPX B NJIOCKOCTM PUCYHKA.

5. (BMP) MepgHblit npoBOAHMK NOABECUAN HA YNPYTUX NPYHKUHKaX
N NOMECTUIN MEXKAY NONOCAMMN MArHMUTa (CM. PUCYHOK).

Kak u3meHuTcA (yBENMUYMTCA, YMEHbLUMUTCA, HE M3MEeHUTCA)
MOZY/1b CUbI AMNEPA M PACTANKEHUE NPYKUHOK NPU U3MEHEHUU
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HanNpaB/lIeHNA 3NEeKTPUYECKOro TOKa, MNPOMNyCKaemoro uyepes
NpoBoAHUK? Cuia TOKa Yepes NPoBOAHUK OCTAETCS HEU3MEHHOMN.
Oteet: Cnna Amnepa He M3MEHUTCA, PaCTAXKEHWEe MPYKUHOK
YMEHbLUMTCA.

6. DNeKTpoH BNeTen B 33a30p MeXAy MNOJACAMWU MArHUTa w
ABUMKETCA TaK, Kak NOKAa3aHO Ha PUCYHKe.

—~

Q]
%

Kyaa HanpasneHa cunia JlopeHua, A4eNCTBYIOWAn Ha S/1eKTPOH?
OTBeT: OoT HabnaaTens.

7. MOXHO /M TPaAHCNOPTMPOBATb pPaCKA/NEHHble CTaJibHble
6ONBaHKM B LEXe MeTaNNyprMyeckoro 3aBoda C MOMOLLbIO
3/IEKTPOMArHUTHOIO KpaHa?

OTBET: MOXHO, ecin Ux TemnepaTypa HUKe Toukn Kiopu (753 °C).
B npoTMBHOM cnyYyae OHM MNOTepPAOT CBOM GEpPPOMarHUTHbIE
CBOWMCTBA M NPUMEHATb 3/IEKTPOMArHUTbI HENb3A.

PacuéTtHble 3apauu:

1. NMpoBoaHMK c Tokom 10 A v gnnHom 10 cm BUCUT HEMOABUXKHO B
OAHOPOAHOM MarHMTHOM none. JINHUU UHAYKUMWU MarHUTHOro
nona nepneHaMKyAApHbl NPOBOAHMKY. Macca npoBogHWKa 5 T.
Yemy ponKeH ObiTb paBeH MOAYyAb BEKTOpa MarHUTHOM
WHAYKUMK, 4TOObl HWUTM, Ha KOTOPbIX MOABELIEH NPOBOAHUK,
OKa3a/ncb HEHATAHYTbIMNU?

OtBet: 0,05 Th.

2. MpoTOH BNETAET B 04HOPOAHOE MAarHUTHOE nose nHaykumen 10
MTn N OBUXKEeTCA B HEM MO OKPYXHOCTU paguycom 3 MM.
Onpeaennte CKOPOCTb, C KOTOPOM NPOTOH BAETEN B MAarHUTHoOE
none.

OtBerT: 2,9 Km/c.

3apauM Ha meToAbl HAYYHOro NO3HaHUA:

1. (BMNP) Ha pucyHke wm3obparkeHa YCTAaHOBKA AN U3y4YeHuA
NOABEMHOM CUAbl 3NEeKTpOMarHuTa. KaTywka snekTpomarHura
NOAKNOYAEeTCA K MCTOYHUKY TOKA 4yepes peocTtaTt, Npu NOMOLLM
KOTOPOro MOXHO WM3MEHATb CUJIly TOKa 4Yepe3 3/1eKTPOMarHuT.
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INEKTPOMarHUT CnocobeH NPUTATMBaTbL METaNINYECKYIO MNaCTUHY
C rpy3om.

£ i
Bam  HeobxogMmo  nokas3atb, 4YTO  NOABEMHAA  cuna
3/IEKTPOMArHMTa 3aBUCUT OT CWJbl TOKA, MPOTEKAOLWEro no ero
obmoTKe. MmeeTca cnepytoutee obopyaosaHue:
— Habop u3 10 rpy3os no 100r;
— 3/1eKTPOMArHUT;
— peocTar;
— KAtoY;
— UCTOYHWUK TOKaQ;
— CoeguHUTEeNbHbIE NPOBOAA.
B oteBete: 1. OnuwunTEe 3SKCNEPUMEHTANbHYIO YCTAaHOBKY. 2.
OnuwunTe NOpAJOK AENCTBMIA NPU NPOBELEHNN UCCNEA0BAHUA.
Bo3moxcHoe pewieHue.
1.Cobepém Lenb, COCTOALLYIO M3 NOCNeA0BaTeIbHO COeANHEHHbIX
MCTOYHMKA, KANOYa, 3/eKTpPOMarHuta M peocrtata. [1oa3yHOK
peoctaTa YyCTaHOBMM TaK, 4Tobbl ero conpotuBneHue 6bi1o
MaKCMManbHbIM. K afieKTpomarHuty npukpennaem Hambonbluee
BO3MOHOE KONMYECTBO rpy30B..
2. lMepemelwas nNON3yHOK peocTaTa, YMEHbLIAaemM  €ero
conpoTtusaeHue. Mpn 3Tom no 3akoHy Oma cuna TOKa B Lenu

BO3pacTaerT. anerI'll'Iﬂﬂ K 3NEeKTPOMArHnTy AONONHUTENIbHO
rpys3bl, Ha6mo,a,aeM yBeAN4YEeHUE ero I'IO,CI"béMHOl;i Cunbl

OMOPHbIA KOHCMEKT Ne 3.5

Tema 3aHATUA

3I'IEKTpOMa FTHUTHaA UHAYKLUUA

CopeprkaHue
Tembl

MoHATUA: MAarHUTHbIM NOTOK, 31EKTPOMArHUTHas MHAYKUMA (ganee
— 3MM), BuMXpeBOe 3NeKTpUYeckoe none, CaMOUHAYKUMA,
WHOYKTUBHOCTb, 3/IEKTPOMArHMTHOE nose

3aKOHOMEpPHOCTU: onpeaeneHne MArHUTHOro MOTOKa, MPaBW/IO
NleHua, 3akoH SMW, 4C NHAYKUNM B ABUKYLLMXCA NPOBOAHMKAX,
CBA3b MArHMTHOrO MOTOKA M MHAYKTUBHOCTM KaTyLKU C TOKOM,
3akoH SMW pnAa camoOMHAYKUMW, SHEprMa MarHMTHOro nonA
KaTyLUKM C TOKOM.

dusnyeckme onbiTbl: No HabaoaeHuto MU, camonHayKunm

Tunbl 3aHATMA

KombnHMpoBaHHbIe 3aHATUA
NabopaTtopHan paboTa
KoHTponbHan paboTa
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MNnaHupyemblie
obpasoBaTesibHble
pe3ynbTaThbl

OK 01, 0K 02, OK 04, OK 05, OK 07

® [NEeMOHCTpMpPOBATb Ha npumepax oOTKpbITMA 3SMWU n
CaMOMHAYKUMM poib W MecTo GU3MKM B OPMMPOBaAHUM
COBPEMEHHOM Hay4YHOM KapTUHbI M1PaA, B PAa3BUTUMN COBPEMEHHOWN
TEXHUKM U TEXHONOTUI, B NPAKTUYECKOM AEATENbHOCTU NtoAeN;

®  UCMNONbL30BaTb A/ ONUCAaHUA XapaKTepa MNpOTeKaHuA
dun3nyecKknx npoueccos ¢dun3nyeckme BEJINYUNHbI n
AEeMOHCTPUPOBaTb B3aMMoCBA3b mexay Humn (34C nHaykumn B
OBWXKYLLIMXCA NPOBOAHWMKAX, CBA3b MArHUTHOTO MOTOKAa U
WHOYKTUBHOCTM KaTyWKM C TOKOM, 3HEPrMsa MarHUTHOro nosna
KaTyLWKW C TOKOM);

®  UCMNOAbL30BaTb A/ ONMCaHUA XapaKTepa MNpOTeKaHuA
dU3NYECKUX NPOLLECCOB PU3NYECKME 3aKOHbI C YHETOM FPaHUL, UX
npUMeHUMocTH (3akoH IMMU, npasuno JleHua);

® pellaTb KayeCTBEHHbIE 3a43a4u;

® pewaTb pacyeTHble 3343a4M C ABHO 3a4aHHOM U3NYecKomn
MmoAenbio Ha 3akoH MW, camonHayKumm, npasuao JleHua.

e cobnopgatb npasuna besonacHoro Tpyaa MNpu MNpoBeAeHUM
nccnenoBaHU B pamKax ydyebHOro askcnepumeHTa M yyebHO-
nccnenoBaTeIbCKoN AeATeNbHOCTH (C UCNoNb30BaHWEM LUMDPOBBIX
N3MepUTebHbIX YCTPOICTB 1 nabopaTtopHoro obopyaoBaHuUA)

dopmbl
OopraHusauum

y4yebHo
AeATeNbHOCTH

Mpy OCBOEHMM HOBbIX 3HAHUA U YMEHUIA, NPU PELLEHUU 33434 U
NPOBEAEHUN KOHTPONA — WHAMBUAYyanbHas, OpoHTaNbHaA,
rpynnosas (Ha ycmoTpeHue npenogasaTens).

Mpw BbINOJSIHEHUN NabopaTopHOoW paboTbl — NapHas (rpynnosas)

Tunbl OLEHOYHbIX
MeponpUATUIA

TeKywWwmit KOHTPO/Ib: YCTHbIN N MUCbMEHHbIN GPOHTA/IbHbINA ONPOC;
B3aMMoOMNpocC B Napax (rpynnax).

TemaTUyeCcKUiA KOHTPOAb: MUCbMEHHbIA OTYET O BbINOJHEHWUM
nabopatopHoi paboTbl, TUCbMEHHAA KOHTPObHas paboTa

3agaHua gna
CaMOCTOATE/IbHOTO
BbINO/IHEHMA

KauecTtBeHHble 3apaum:
1. Ha pucyHKe nokasaHbl ABa cnocoba BpalLleHUs NAOCKON paMmKu
B OZ4HOPOAHOM MArHUTHOM Mone.

II )JOF

5

ByaeT v BO3HMKATb MHAYKUMOHHbIM TOK B paMKe Ha puUcyHKe 17?
ByaeT A BO3HWMKATb MHAYKLMOHHbBIN TOK B paMKe Ha pUCyHKe 27?
OTBeT: DMMU BO3HMKaET TONbKO B paMKe Ha pUCyHke 1.
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2. NOCTOAHHBIN MArHUT NepemeLlatoT OTHOCUTE/IbHO 3aMKHYTOrO
NpoBOAALLEro KoJbLA TaK, KaK NOKAa3aHO Ha PUCYHKe.

S f

Onpe,u,enMTe HanpasieHne MHAYKUMOHHOIO TOKa B KOJibLLE.
OTBeT: No YacoBok CTpenke

3. B ogHOPOAHOM MarHMTHOM MoJie ABMMXKETCA NPOBOAHUMK TaK, YTO
CKOPOCTb €ro ABUMKEHMA NeprneHAUKYASPHA CUN0BbIM JIMHUAM
MarHMTHOro nonsa. CKOpocTb NPOBOAHWUKA yBENNYMBALOT B 9 pas no
CPaBHEHUIO C NePBOHAYaNbHON. KaK U BO CKONbKO pa3 M3MeEHUTCA
MOZYNb HanpAXeHMA, BO3HUKAIOLLEro Ha KOHLUAX NPOBOAHUKA?
OrtBeT: yBenmumtca B 9 pas.

4. dneKTpuyeckasa uenb cobpaHa No cxeme, NpeacTaBAEHHON Ha
PUCYHKe.

@) —

o .l

ConpoTtmBneHne yyacTka uenn 1 paBHO CONPOTUBAEHMUIO YyYacTKa
uenu 2. CpaBHUTE TOKM, KOTOPble MOKaXyT amnepmeTtpbl A1 1 A;
Cpasy nocse 3aMblKaHMA KAtoya.

OTtBeT: amnepmeTp A1 NOKAXKeT MEHbLUMI TOK.

PacuéTHble 3apauu:

1. B ogHOpPOAHOM MAarHMTHOM MoJsie pacrnosioxeHa NPoBOAOYHAA
pamKa B popme NpAMOYronbHWKA CO CTOpPOHaMu 4 cm u 5 cm.
Mogynb BeKTOopa WMHAYKUMM MArHUTHOro nona paseH 20 mTa.
PamKa pacnonokeHa Tak, YTO CU/I0Bble IMHUN MArHUTHOrO NOAA
nepneHaNKyNApHbl €€ NA0CKOCTU. Yemy paBeH MarHWUTHbIN NOTOK
yepes pamky?

OtseT: 40 MKB6

2. MarHuTHbIN NOTOK Yepes pamKy meHsieTcs oT 40 mB6 go 10 mB6
3a 0,15 c. Yemy paBHa 3C MHAYKUMN, BOSHUKAIOLWANA B paMKe?
OtBeTt: 0,2 B
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3. NpoBono4vHaa pamKka conpotnsneHmem 0,1 Om pacnonoxeHa B
OAHOPOAHOM MArHUTHOM MOJie, MOAY/b BEKTOPA MarHUTHOM
MHAYKUMKM  KOTOPOro YyMeHbllaetca co cKopocTtbto 0,2 Ta/c.
Mnowaab pamkn pasHa 0,05 m2. JIMHUM MArHUTHON MHAYKLUMK
nepneHaAnKynapHbl  MNJOCKOCTM  pamKku. Onpegenunte 3S0M
MHAYKUMWN, BOSHUKAKOLWEN B PaMKe U CUTY MHAYKLMOHHOIO TOKa.
Otset: 102 B; 0,1 A.

4. Onpepennte ckopocTb camonéTta Cyxon Cynepaxet-100, ecaum
Ha KOHLaX ero Kpbl/ibeB AaunHon 27,8 m BosHMKaeT 3AC nHaykumm
33 B. Camonét netut TropusoHTanbHO. BepTuKanbHas
COCTaBAAOLWAA NHAYKLUMN MArHUTHOTO noasa 3eman 5 mTa.

OtBeT: 237 m/c

5. o ropu3oHTanbHbIM  penbcam, pPaChoONOKEHHbIM B
BEPTUKA/IbHOM MarHMTHOM MOJse C MOAY/IEM BEKTOPA MarHUTHOM
MHAYKuMmM 200 MKTA, CKONb3UT NPOBOAHMK AnnHom 0,2 m. KoHubI
pPenbcoB 3aMKHYTbl Ha pe3nctop conpotusaeHnem 0,1 Om.
CKOpPOCTb ABUMKEHMA NPOBOAHUKA NOCTOAHHA U paBHa 5 m/c.

¥ iy x
R xR x / X X

X X)X X

Yemy paBHa cuna TOKa, NPOTEKAIOLLLEro Yepes pe3ncrop?
OtseT: 21103 A

6. Mpw NponycKkaHWKM Yepes KaTyLKy TOKa cuioM 3 A MarHUTHbIN
NMOTOK BHYTPWU Heé cocTaBma 15 mB6. Onpepennte MHAYKTUBHOCTb
KaTyLLKW.

OtseT: 5 MIH.

7. B KatTywke wuHAayKtMBHocTblo 0,5 MIH 33 2 C cuna TOKa
ymeHblwaetca oT 15 go 5 A. Yemy pasHa 3[C camomHayKumu,
BO3HMKAIOLLEN B KaTyLIKe?

OrtserT: 2,5 mB.

8. MNpun NpoXoKAEeHNM TOKa Yepe3 KaTywKy MHAYKTMBHOCTbIO 200
MKIH 3Heprua MarHMTHOro NOJA KaTywKku coctasuna 2,5 mIx.
Onpeaennte cuny TOKa B KaTyLUKe.

OtseT: 5 A.

padurueckue 3apauu:

1. MarHuTHbIA NOTOK B META/ZIMYECKOM KOJbLe MEeHAeTcA no

rpaduKy:
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Onpeaennte moaynb 3AC MHAYKUUM, BO3HUKAIOLWEN B KO/bLE B
NPOMEKYTKaX BpeMeHMU:

1) (0;2)c
2) (2;4)c
3) (4;6)c

OtBet:1)2B;2)4B;3)0

2. Ha »kenesHblii cepaeyHmK HaaeTbl ABe KaTyLKW, KaK NOKa3aHo
Ha pucyHKe. Mo NpaBoOli KaTywKe MPOMyCKaloT TOK, KOTOPbIA
MEHAETCA COrNacHoO NpMBeaEHHOMY rpaduKy.

1 b
0 o~
Y
TN >°©

BbibepuTte BCce BEPHbIE OTBETDI.
1) B cepgeyHnKe B npomexxytok BpemeHun ot 0 go 4 c¢
CyLLecTByeT MarHMTHoe none
2) MHAYKUMA MArHMTHOrO nNOANA, CO34aBAaemMoro npasou
KaTyLIKOM, NOCTOAHHA B TeYEHNe BCero BpemeHu HabatogeHus
3) B uenu KaTywku, n306parKEHHOM HaA pPUCYHKE CNeBa,

CylwiectByeT WHAYKUMOHHbIA TOK B TEYEHMEe BCEro BPEMEHM
HaboaeHus

4) B KaTywKe, un306paEHHOM Ha PUCYHKE CNeBa,
MaKCMManbHbIN TOK HabtoaaeTca B NpomerKyTKe oT 3 4o 5¢
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5) B npomexkyTkax BpemeHnu (0; 1) ¢ u (2; 3) ¢ MIHAYKLMOHHbIN
TOK B KaTywWwKe, M3006paXXEHHOM Ha pPUCYHKe cneBa, umeet
pa3NuMYHoe HanpaB/ieHne

Otset: 1,4,5

3agaum Ha meToAbl HAY4YHOrO NO3HaAHUA:

1. (BMP) Ha pucyHKe npeacTaBieHa yCTaHOBKA MO UCCeA0BaAHMUIO
ABNIEHUA 3NEeKTPOMArHUTHOM MHAOYKUMN. B KaTy LKy
WHAYKTMBHOCTM 2 BHOCAT KaTylWwKy 1, Mo KOTOpoN npoTeKkaeT
NMOCTOSAIHHBIA TOK. [pM 3TOM B OOMOTKE KaTylKW 2 BO3HMKaeT
WHAYKUMOHHbIN TOK, KOTOpbIA ¢uKcMpyeTca amnepmeTpom (Ha
LWKane Kotoporo «0» nocepeanHe). B ycTaHOBKE MOXKHO M3MEHATb
3C ncToYHMKa TOKa.

Bam HeobxoaMmo uccnefoBaTb, 3aBUCUT M HaMpaBaeHWe
WHAOYKUMOHHOIO TOKa, BO3HMKAIOLWEro B KaTyLlKe 2, OT BE/IMYUHbI
MOAYNA BEKTOpPAa MArHUTHOMW WHAYKLMW, MNPOHM3bIBAIOLLErO
KaTywky 2. UmeeTcAa cneaytowee obopyaoBaHue:

— ABe KaTyLKu;

— amnepmeTp (Ha wkane Kotoporo «0» nocepeguHe);

— UCTOYHWUK TOKaQ;

— KANtovy;

— coeguHUTeNbHble NPOBOAaA.

B otsete: 1. OnuwuTe 3KCNEpPUMEHTA/NIbHYIO YCTAaHOBKY. 2.
OnuwunTe NOpAJOK AEUCTBUIN NpW NpoBeAEeHUN UCCNeL0BaAHUA.
Bo3moxcHoe peweHue.

1. KatywKy 1 coegnHUm C UCTOYHUKOM yepe3 Katod. KaTywKy 2
COeANHMM C aMMNepMeTPOM.

2. B onbiTe nsmeHaem 3C mnctouHuKa. o 3akoHy Oma B uenu
KaTywkn 1 wu3smeHaetrca ToK. ChnepoBaTenbHoO, U3MeHAeTcA
BE/IMYMHA MATHUTHON MHAYKLUMU, NPOHU3bLIBAOLLErO KaTyLKy 2.
Mpn MU3MEHEeHWU BEeAMYUHbI MOAYNA BEKTOPA MarHUTHOMU
WHAYKUMK  Habnogaem noABneHMe WHAYKUMOHHONO TOKa B
KaTywke 2. MNpu Bo3pacTaHMM M ybBbIBAaHMM MOAYNA BEKTOPA
MarHUTHOM MHAYKUMM MHAOYKUMOHHbIA TOK MMeeT pas/inyHoe
HanpasseHue.

2. (BMNP) Ha ypoke yuuTenb MNPOBEN OMbIT, CXEMA KOTOPOro
npeacrasneHa Ha pucyHke. OH napannenbHo CoeauvHWUn age
OAMHaKoBble namnbl 1 M 2, K OAHOW M3 HUX NOCAEeLOBaTE/IbHO
NOAKMIOYMUA  KaTylKy C OO0NbWKMM KOAMYECTBOM BWUTKOB M
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cepaevyHuKom. Mpun 3ambiKaHum Luenun namna 1 3aropanacb paHblie
namnbl 2.

g A

(1)

KaKoli BbIBOZ MOYKHO CAeNaTb Ha OCHOBAHUM AAHHOIO OnbITa?
Bo3moxHoe peweHue.

MpY 3aMbIKaHUK KNtOYa B KaTyLLKe BO3HMKaeT 31C caMonHAYKUUM,
HanpasaeHHasa npotns 3C UCTOYHMKA

Paspen 4. KonebaHua n BoAHDI
OMOPHbIA KOHCMEKT Ne 4.1

Tema 3aHATUA

MexaHuyeckmne KonebaHua m BOHbI

CopeprkaHue
TEMDI

MNoHAaTuA: KonebaTtenbHoe NBUMKEHUE; rapMmoHMYeckmne
KonebaHuA; cBob6OAHbIE MmexaHU4Yeckne KonebaHusA; cBoboaHble
3aTyxalolpme mexaHuyeckne KosebaHuAa; matemaTUyecKkui
MaATHUK; MPYKUHHbIK MaATHUK; BbIHYXAEHHble MeXaHU4ecKue
KonebaHWA; pe3oHaHC; nornepeyHble M MNPOAO/bHbIE BO/HbI;
3BYKOBbIE BOJ/IHbI; Y1bTPa3BYK.

3aKOHOMEPHOCTU: NpeBpalleHne 3Heprum npu KonebatenbHOM
ABUXEHUUN; XapaKTEPUCTUKMU BOHBI.

MpakTuyeckoe NpUMeEHeHUe Y/bTpPa3ByKa; Y4YeT pe3oHaHca B
TEXHUKE

Tunbl 3aHATHA

KOM6MHMpOBaHHbIe 3aHATUA

MNnaHnpyemblie
obpasoBaTtesbHble
pe3ynbTathbl

OK 01, OK 02,0K 04, OK 05, OK 07

® [EeMOHCTPMPOBATb Ha MNpUMepax pPosib U MecTo OU3MKK B
bGOpPMMPOBAHMM COBPEMEHHOM HAy4yHOM KapTWUHbI MMUpa, B
Pa3BUTUM COBPEMEHHOM TEXHUKM U TEXHONOIMUI, B MPAKTUYECKOW
AeATeNbHOCTU Ntoaen;

® 1EMOHCTPMPOBATb HAa MPUMEpPaxX B3aMMOCBA3b MeXay GpU3MKoM
N APYrMMK eCTECTBEHHbIMW HayKaMu;

® 1CNOMb30BaTb MHOOPMALMIO GU3MYECKOTO COLEPIKAHUA Mpu
peweHnn y4yebHbIX, NPAKTUYECKKX, MPOEKTHbIX n
nccnefoBaTeNbCKUX  33Jay, UMHTerpupya UHbopmauuio  u3
Pa3/IMYHbIX UCTOYHUKOB M KPUTUYECKM ee OLEeHMBaS;

® pa3/inyaTb U YMETb MCNOJIb30BaTb B y4ebHO-UCCNeA0BaTeNbCKOW
[EeATEeNbHOCTM  MeToAbl HayyHoOro mno3HaHuA (HabnwaeHwue,
onucaHue, U3MepeHMe, IKCMEPUMEHT, BbIABUMKEHWUE TMMOTE3bI,
MoZennpoBaHue u T. 4.) U GopMbl HayYHOro NosHaHuA (paKTbl,
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3aKOHbI, TEOPUN), AEMOHCTPUPYA Ha NPUMEpPAX UX POSb U MECTO B
Hay4YHOM MO3HaHWW;

* NpoBOAUTb MNPSMblE U KOCBEHHblE M3MEpPeHUAa GU3INYECKUX
BE/IMUMNH, XapaKTePU3YIOLLMX MEXaHUYECKMe KonebaHns 1 BOJHbI,
BbIOMpas mM3amepuTenbHble NPUBOPbI C y4yeToM Heobxoaumoi
TOYHOCTU U3MEPEHUIN; NAaHUPOBATb XOA U3MEPEHUN; MOosy4YaTb
3HaYeHMe U3MepAeMOoOn BEINYMHbBI U OL,EHMBATb OTHOCUTENbHYHO
NOrpeLwwHoCTb MO 3a4aHHbIM GopMmynam;

® NPOBOAUTbL UCCNEA0BaHUA 3aBUCUMOCTEN MeXKAY GUINYECKMMU
BE/INYMHAMU: Nepmoda KosiebaHnii maTtemaTn4eckoro (HUTAHOro)
MaATHWUKA OT AJIMHbI HATU, aMNINTYAbl U YCKOPeHUA cBoboaHOro
nafieHuns; nepuoaa KonebaHuit NPyXMHHOTO MaaTHUKa OT MaccChbl
rpysa, aMnauTydbl N KECTKOCTU MPYKUHbI — U AenaTb BbIBOA, C
Y4Y4ETOM NOrPEeLHOCTN U3MEPEHUI;

® pelwaTb KaYecTBEHHbIE 33434M (B TOM YnC/ie U MeXNPeaMeTHOro
XapaKTepa): ucnonb3ya Moaenu, ¢Gu3MyYeckMe  BeUYUHDI
M 3aKOHbI, BbICTPANBaTb JIOMMYECKN BEPHYIO LLEMOYKY 06bACHEHMA
(noKasaTenbcTBa) NpeaNoXKEeHHOTrO B 3a4a4e npoLecca (ABneHus);
® pewaTtb 334344 Ha pacyeT OCHOBHbIX XapPaKTEPUCTUK
KonebaTeNbHOro 1 BOJIHOBOTO ABUMKEHWN;

® ICN0/1b30BaTb MHPOPMALMIO U NPUMEHATb 3HAHWUA O NPUHLUMNAX
paboTbl M OCHOBHbIX XapaKTePUCTUKAX M3y4YeHHbIX NpnbopoB m
APYrMX  TEeXHUYECKUX YCTPOMCTB (MAATHWUK) ONA  pelleHuA
NPaKTUYECKMX, y4eOHO-NCCNeA0BaTEeIbCKUX U MPOEKTHbIX 3a4aY;
® 1CNONb30BaTb 3HAHMA O GM3MYECKUX OOBEKTAX M NpoLeccax B
NnoBCeAHEBHOM XMU3HM Ans obecneyeHua 6GesonacHOCTU Npwm
obpalleHmMn ¢ npnbopamm U TeXHUYECKMMU YCTPOMCTBAMM, ANS
COXpaHEeHWs 340pPOBbA W COBNOAEHMA HOPM 3KONOrMYECKOro
noBeAeHMA B OKpYrKalolWen cpege, ANA NPUHATUMA PELUeHUN B
NnoBCeAHEBHOM }KU3HU

dopmbl
opraHusauum

y4ebHo
[eATeNbHOCTH

MpK OCBOEHUWN HOBbIX 3HAHUI U YMEHWIW, NPU PeLleHnn 33434 U
NPOBeAEHUN KOHTPONS — UHAMBUAYANbHaa, GpOHTaNbHasA,
rpynnosas (Ha ycMoTpeHWe npenoaasaTtens)

Tunbl OLEHOYHbIX
MeponpUATUIA

TeKywMit KOHTPO/b: YCTHbIM W MUCbMEHHbIN (PPOHTaNbHbIN
onpoc; B3aMMOONPOC B Napax (rpynnax).

TemaTUyecKunii KOHTPOIb: MMCbMEHHAA CaMOoCToATeNbHaA paboTa
Ha ypoke

3agaHua gna
CaMOCTOATE/IbHOTO
BbINO/IHEHMA

KauecTBeHHble 3apaum:

1 (BMP). Kaxgomy 4enoBe4yecKOMy OpraHy COOTBETCTByeT
onpeaenéHHan cobcTBeHHan YacToTa cBO6OAHbIX KonebaHun: gna
KenyaKka 3Ta YyacToTa NeXuT B uHTepsane ot 2 go 3Ty, ana
cepaua — ot 1 go 6lu, gna rnas— ot 40 go 100y wm T1.4.
Bo3gencTeue MHbPa3BYyKOBbIX BOIH onpeaeEHHbIX YacTOT MOXKET
NPMBECTM K MOBPEXAEHUAM BHYTPEHHUX OPraHoOB, OPraHoOB
3HAOKPUHHOM cncTeMbl U Ap. Kakoe ABAeHMe NPoABAAETCA B 3TUX
cnyyanx?

OTBET: pe3oHaHC.
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2 (BMP). WapurK onyctmam Ha Kpan nyHKM u otnyctuan. Lapuk
ABUXKETCA, NEPUOANYECKM NPOXOAS NMONOXKEHWE PABHOBECUS, B
KOTOPOM OH B KOHLE KOHLOB OCTaHaBauBaeTcsa. Kakon BuAg,
ABUXEHMA HabnogaeTca B 3TOM Cayyae?

OTBET: 3aTyxatolee NepuoanyecKoe ABUKEHME.

3 (BMP). OBa o0AMHAKOBbIX KamMepTOHa YCTaHaB/AWBAOT Apyr
HanpoTus apyra (cm. puc.). Koraa no ogHoMy M3 HUX yaapsioT
Pe3VHOBbIM MOJIOTOMKOM, TO HAYMHAeT 3By4aTb W BTOPOMA
KamepToH. Kakoe aBneHne HabaogaeTtca B 3TOM onbiTe?

OTBET: pe3oHaHcC.

PacuéTtHble 3apaauum:

1. CKOnbKo KonebaHWi coBepluaeT MaTemMaTUYeCKUMA MaATHUK
AnvHol | = 4,9 m 3a BpemAa t =5 MuUH?

OT1BeT: 68 KonebaHwu.

2. K npy»xuHe éctkocTbio 80 H/m npukpennéx rpys maccoin 200
r. Yemy paBeH nepuog, T cBo60aHbIX KonebaHui rpy3a? (Maccoi
NpPYy*KnHbl NpeHebpeyb.)

OtBeT: = 0,314 c.

3. Tpys3, npuKpennéHHbIX K MpyXUHe, Konebnerca Ha
FTOPM3OHTAaNbHOM T[NagKom cTepkHe. Onpepenvte OTHOLIEHUeE
KMHETUYECKOM IHEePrnu rpy3sa K NOTEHLMAIbHOM IHEPTUM CUCTEMDI
B MOMEHT, KOrga rpy3 HaxoguTCA B TOYKE, PACMOJIOKEHHOW
nocpeanHe Mexay KparlHWM MOJIOKEHMEM U MONOXKEHMEM
pasHoBecHA.

OrtserT: 3.

Fpaduueckue 3agaum:
1. Ha pucyHKe nM306pakeH rpadmK 3aBUCMMOCTM KOOPAMHATLI OT
BPEMEHU Koebtoweroca Tena.
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Mo rpadury agfrem
il 7z

onpegenuTe: 4 A
1) amnauntyay w| 7 \ 7
KonebaHuii; / \ ]
2) nepuog, (&c
KonebaHwuii;
3) yacToty \ /
KonebaHuii; o K /
4) 3anuwunTe

ypaBHeHUe -
KOOpAUHaTI.

Otser:
DA=20cMm=0,2 M;
2)T=08¢;
J) v:l, =i=1,25 I
T 0,8
4) x(t) = Asin2nvt =0,2sin2n-1,25¢ =0, 2sin 2, 57t

3a4auM Ha meToAbl HAYYHOro NO3HAHUA:

1 (BMP). Yuutenp Ha ypoKe npoaenan cneayowmin onbit. OH
NOMECTMA 3NEKTPUYECKMIA 3BOHOK MOL CTEKNAHHbIA KONOKON,
COEANHEHHDBIN C BO3A4YLHbIM HACOCOM. BKAKOYMB 3BOHOK, OH
Hayan OTKaumBaTb BO3Ayx. [lo Mmepe OTKauMBaHMA 3BYK
CTAaHOBWUACA BCE TULE, XOTA CKBO3b CTEKNO OblN0 BWMAHO, YTO
MOJIOTOYEK NO-NPEKHEMY YAAPAET B YaLLKY 3BOHKA.

Kako# BbIBOA MOXHO CAenaTb Mo pe3ybTaTam AaHHOro onbiTa?
OTBeT: onbIT 6blN1 NpoBeAEH C LEbl MNOKas3aTb, YTO 3BYK He
pacnpocTpaHAeTca B BaKyyme (4NA pacnpoCTpaHeHWA 3BYKOBOW
BO/IHbI HEOBX0AMMA ynpyras cpeaa).

2 (BMP). Bam HeobxogmMmo uccnenoBaTb, Kak 3aBUCUT Mepuos,
KonebaHuim NPYXMHHOrO MAATHMKA OT Maccbl rpysa. Mmeetca
cnepytouwee obopygoBaHue:

— CEeKYHAOMEp 3N1EeKTPOHHbIN;

— Habop M3 TPEX NPYHKMH Pa3HON KeCTKOCTY;

— Habop 13 natm rpysos no 100 T;

— WTaTMB C My)TOMN N NanKoiA.
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OnuwwuTte nopsagoK nposeaeHMs
nccnenoBaHuA.

B oTBeTe:

1. 3apucyiTe nnm onuwmre
3KCMepMMEHTaNbHYHO YCTAaHOBKY.
2.0nuwunTe  NOpPALOK  AEeNCTBMA  npwu
npoBeAeHNN NCCNef0BaHUA.

|

Bo3moxHoe peweHue:

1. Ucnonb3yeTca ycTaHOBKA, M300parKEHHAA Ha PUCYHKe: OAHa U3
NPYWH, HECKONbKO FPY30B U CEKYHAOMEP.

2. K npy»nHe nogBeLlinBaeTcsa oO4AuH rpys n namepsaetca spema 10
KonebaHuit. [lonyyeHHoe BpemsA AOeNUTCA  Ha  KOJIMYEeCcTBO
KonebaHui, U NonyyaeTcsa nepuoa.

3. K npyXu1He noaBelwmnBatoTca ABa rpy3a, u U3MepeHusa nepnosaa
nosTopAlTcA. MOXHO MpPOBECTU aHa/IorMyHbie W3MepeHMs,
[ob6asnan ewe rpysbl.

4. MNony4yeHHble 3HaYEeHNA NepUoa0B CPABHMBAOTCA

OMOPHbIA KOHCMEKT Ne 4.2

Tema 3aHATMA INEeKTPOMArH1UTHble KonebaHusa u BOHDI

MoHATMA: nepuop cBOOOAHBLIX 3NEKTPUYECKUX KonebaHuik;
€MKOCTHOE U MHAYKTUBHOE COMPOTUB/EHUA NepemMeHHOro TOKa;
aKTUBHOE COMpOTUBNAEHUE; PaboTa M MOLLHOCTb NEPEMEHHOTO
TOKA; Pe30HAHC B 3/1IEKTPMUYECKON Lenun; TOKM BbICOKON YacTOTbl;
3NEeKTPOMarHMTHoe nose Kak ocobbli  BUA — maTepuu;
3NEeKTPOMarHuTHble  BO/HbI; BuMBpaTop [lepua; OTKPbITbIN
KonebaTenbHbI KOHTYP; NOHATUE O PAAUNOCBA3U; TeNEBULEHME.
®dusmnyeckme  aABneHuA:  cBoOOAHble  3/IEKTPOMArHWUTHbIE
KonebaHuA; 3aTyxalowme  3SNEeKTPOMarHuUTHble  KonebaHus;
CogepaHue BbIHYXXAEHHbIE 3/N1EKTPUYECKME KonebaHuAa; nepemeHHbI TOK;
TeMbl NPUHLUMMbI PagUOCBA3MN.
3aKOHOMEpPHOCTU: MpeBpalleHMe 3Heprun B KonebaTenbHOM
KOHTYpe; popmyna ToMcoHa; 3aKoH OMa ANA INEKTPUYECKON Lenn
nepemeHHOro TOKa; CBOMCTBA 3/IEKTPOMArHUTHbIX BOJH.
MpakTHyeckoe npumeHeHue 3/IeKTPOMArHUTHBIX BOJIH;
nonyyeHue, nepegaya U pacnpegeneHne 31eKTPOIHePruu;
nsobpeteHme paano A.C. NMonosbim.
MpuHUuNbl AeicTBUA NPUOGOPOB M  YCTPOIKCTB: reHepaTopa
He3aTyXaloWmMX 3NEKTPOMArHUTHbIX KonebaHwui; reHepaTopa
nepemeHHOro ToKa; TpaHCchopMaTopa; PAAMONPUEMHMKA

KombuHMpoBaHHble 3aHATUA
Tunbl 3aHATHA NabopaTtopHan paboTa
KoHTponbHan paboTa

MnaHupyemble OK 01, OK 02, OK 04, OK 05, OK 07
obpa3oBaTesibHble | ® AEMOHCTPMPOBATb HA MPUMEpPaXx 3/IEKTPOMArHUTHOIO NOAA PO/b
pe3ynbTathbl M mecto ¢uM3MKM B HOPMUPOBAHUM COBPEMEHHOM HAy4HOM
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KapTUHbI MMpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKMN N TEXHONOTUN,
B NPaKTUYECKON AeATENbHOCTU NI0AEN;

® 1E€MOHCTPUPOBATb Ha NPMMEpPaX B3aUMOCBA3b MeXay GU3nKon
N OPYrMMUK eCTeCTBEHHbIMM HayKamu;

* 1CNoMb30BaTh MHPOPMaLMIO GU3MYECKOTrO COAEpPKaHUA Npu
peleHnn y4ebHbIX, NPaKTUYECKUX, NPOEKTHbIX n
NUccNenoBaTeNbCKUX  334a4, WMHTerpupya UHpopmauuio  u3
Pa3NIMYHbBIX UICTOYHMKOB U KPUTUYECKN ee OLEeHNBas;

® Pa3/MYaTb U YMETb MCNONb30BaTb B y4eOHO-UCCNe0BaTENbCKOM
AEATeNbHOCTM  MeToAbl HAy4yHOro mno3HaHuAa (HabnwpeHue,
OnucaHue, U3MepeHue, SKCMEepPUMEHT, BblABUMKEHWE FMNOTE3bl,
MogenupoBaHune U T. 4.) u GopmMbl Hay4HOro No3HaHuA (daKTbl,
3aKOHbI, TEOPUMN), LEMOHCTPUPYSA HA NPUMEPAX UX POSb U MECTO B
Hay4YHOM MO3HaHWW;

* MNPOBOAUTbL MPSAMbIE U KOCBEHHble M3MepeHUA GU3NYeCcKuX
BE/IMYMNH, XAPaKTEPU3YIOLIMX 3S/TIEKTPOMArHUTHble KonebaHua u
BO/IHbI, BblbUpaA uM3mepuTenbHble npubopbl €  yyeTOom
HeobxoAMMOM  TOYHOCTM  WM3MEPEHWN; MNJAaHMPOBATb  XOf,
N3MEepPeHWU; Nosy4yaTb 3HAYEHUE U3MePAEMON BENUYUHLI U
OLEHMBATb  OTHOCUTENbHYIO MOFPeHOCTb MO  33a4aHHbIM
dopmynam;

®* MCNO/Mb30BaTb ANA OMUCAHWMA  XapakTepa MpOTeKaHuA
¢dun3nyecknx npoueccos ¢u3MyeckMe 3aKoHbl (3akoH Oma ana
3NEKTPUYECKON Lenu nepeMeHHOro TOKAa) C y4eTOM TpaHuL, ux
NPUMEHUMOCTH;

® NPOBOAMUTb UCCNEA0BAHUA 3aBUCUMOCTEN MexXay GU3NYecKUMMHn
BE/IMYMHAMM: CUJIbI TOKA OT 3/NEKTPUYECKOTO HaMNpAXeHUA u
CONPOTUBNEHUA (aKTUBHOIO, EMKOCTHOIO, MHAYKTUBHOTO); AJ/INHbI
BOJIHbl OT 4acTOTbl; nNepuoaa KonebaHui OT UHAYKTUBHOCTU U
E€MKOCTU KonebaTeslbHOro KOHTypa — U AeNaTb BbIBOA C YY4ETOM
NOrpeLwHoCT U3MEpPEHNN;

® pellaTb KAYeCTBEHHbIE 334a4M (B TOM YMC/IE U MEXNPEeAMETHOIO
XapakTepa): ucnonb3ys moaenu, OuUsUYecKne  BeNYMHbI
M 3aKOHbI, BbICTPAMBaTb /IOFMYECKM BEPHYIO LLEMOYKY 06 bACHEHUSA
(mokaszaTenbCcTBa) NPEeAsoKEHHOro B 3a4a4e npouecca (ABneHus);
®* pewatb 3a4a4yM HA pPacyYeT OCHOBHbIX XapPAKTEPUCTUK
KonebaTesIbHOrO M BOJMIHOBOTO ABWMKEHWW; Ha 3akoH Oma anAa
3NEKTPUYECKON Lenn NepeMeHHOro ToKa; Ha dopmyny TOMCOHa;
® UCNONb30BATb MHGOPMALMIO U MPUMEHATb 3HAHMA O NPUHLMMNAX
PaboTbl U OCHOBHbIX XapPaKTEPUCTUKAX M3yYeHHbIX Npubopos K
APYrMX TexXHUYecKkux ycTponcts (BubpaTop lepua; OTKPbITbIN
KonebaTeNbHbIA KOHTYp; reHepaTopbl TOKa; TpaHchopmaTopbl;
reHepaTop He3aTyXalWwmX 3NEKTPOMArHUTHbIX  KonebaHui;
TeNeBUAEHWE)  ANA  pPEeLieHMA  NPaKTUYecKuX,  y4ebHo-
nccnenoBaTeIbCKMX M NPOEKTHBIX 334aY;

e cobnopgatb npaBuna 6H6e3onacHoro Tpyga npyv NpPoBeAeHMMU
nccnefoBaHMM B pamKax y4ebHOro aKcnepumeHTa M yyebHo-
nccnenoBaTeslbCKOM  AeATeNbHOCTM  (C MCMONb30BAHUEM
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UMPPOBLIX M3MEPUTENbHbIX YCTPOUCTB WU nabopaTopHOro
obopynoBaHusA);

® 1CNOMb30BaTb 3HaHUA O PU3MYECKUX 0OBEKTAX M NpoLeccax B
NoBCeAHEBHOM XW3HW Ana obecrneyeHua 6Ge3onacHOCTU Mpwu
obpalweHMn ¢ npubopamm M TEXHUYECKMMU YCTPOMCTBAMMU
(TpaHchopmaTOopbl, reHepaTopbl, IMHUM 3/1eKTponepeaad u ap.),
ANA COXPaHEeHMA 340P0BbA U COBIOAEHUA HOPM 3KOOTUYECKOTO
NnoBeAeHMs B OKpyrKaluweh cpeae, ANA MNPUHATUA PELIEHUA B
noBceiHEBHOM XMU3HU

dopmbl
OopraHusauum

y4yebHo
AeATeNbHOCTH

Mpn OCBOEHUM HOBbIX 3HAHUW U YMEHUI, NPU peLleHrn 3a4a4 U
NpPoBeAEeHUN KOHTPONA — WHAMBMAYaNbHasA, (POHTaNbHas,
rpynnosas (Ha ycmoTpeHue npenogasaTens).

Mpw BbINOJIHEHMW NNabopaTopHOM paboTbl — NapHas (rpynnosas)

TWNbl OLLEHOYHbIX
MeponpuUATUIA

TeKywmii KOHTPOAb: YCTHbIA U MUCbMEHHbIN ¢GPOHTaNbHbLIN
Onpoc; B3aMmoonpoc B napax (rpynnax).

TemaTUyeCKUiA KOHTPOAb: NMUCbMEHHbLIA OTYET O BbINOAHEHUMU
nabopatopHoi paboTbl; NMCbMEHHas KOHTPONAbHaA paboTa

3agaHna gna
CaMoCTOATENIbHOIO
BbIMNO/IHEHMA

KauecTBeHHble 3agaum:

1 (BMP). BcTaBbTe NponyLeHHOE C/I0BO B TEKCT.

«PagnocBasb Mexay paguontobutenamu, Haxoaswmmuca Ha
NPOTMBOMOJIOXKHbIX CTOPOHAX 3eMan, OCyLLeCcTBAAeTCA Ha
KOPOTKMX BOJIHAaX. I3TO BO3MOXHO 6narogapa Tomy, uTO
OTpaXKaeT KOPOTKUE PAANOBOHbIY.

OTBeT: MoHoChepa 3emnu.

2 (BMP). B KonebatenbHOM KOHType pa3fBUHYAN NAACTUHbI
KOHAEeHCcATopa.

Kak npu 3TOM WM3MEHATCA 4acToTa M nepuos, COBCTBEHHbIX
KonebaHWii 3NeKTpMYEeCcKoro 3apaga B KOHType? [ns Karkaom
BE/INYMHDBI ONpeaennTe COOTBETCTBYIOLLMI XapaKTeP NSMEHEHMA:

1) ysennuurcs; (N

2) yMeHbLUTCS; \

3) He n3meHwuTCs. .
Yy

L/‘\

3anuwunTe B Tabanuy BblbpaHHble UMPPbI ANA KarKkaomn
du3nyeckoit BennUnHbl. LUndpol B 0TBETE MOTYT NOBTOPATLCA.

Yactota KonebaHuii 3apapgallepropg KonebaHui 3apaga

OtBeT:12

PacuéTHble 3agaum:
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1. KonebaTtenbHbln KOHTYp  COCTOMT  wu3 KaTYLLKK
MHAYKTMBHOCTbIO 0,02 MKIH M KOHAEHCaTopa EMKOCTbO 32 MKD.
Onpegenute nepuog  COBCTBEHHbIX  3/1EKTPOMArHUTHbIX
KonebaHWn, BO3HMKAIOLWMX B KOHTYpE.

OTBeT: 5 MKC.

2. MaKkcuMMmanbHbI  3apAg, Ha ObOKNaZKax KoHAeHcaTopa
KonebatenbHOro KOHTypa gm = 10 Kn. AMnanTygHoe 3HauveHune
CUNbI TOKa B KOHTYpe Im = 103A. Onpegenute nepmog, KonebaHuit.
(MoTepamMmK Ha HarpeBaHWe NPOBOAHMKOB MOKHO NpeHebpeyb.)
OtBeT: 6,3 - 103 c.

3. Pamka nnowagbio S = 3000 cm? umeetr N = 200 BUTKOB M
BpallaeTcs B OAHOPOAHOM MarHUTHOM Nojie ¢ uHaykumen B=1,5
e 102 Tn. MakcumanbHaa JC B pamke &n=1,5 B.
Onpeaennte Bpema oaHOro obopora.

OtBeT: 3,8 C.

4. B uenb nepemMeHHOro ToKka c yactoton v = 500 Iy BKAtoyeHa
KaTywKa MHAYKTMBHOCTbIO L = 10 mlH. Onpegenute EMKOCTb
KOHAeHcaTopa, KOTOPbIM HaZlo BKAKYUTbL B 3Ty LEMb, YTOObI
HaCTynma pe3oHaHcC.

OtseT: 10 MKOD.

5. PagmnocTtaHums BeAET BellaHMe Ha Hecyllen yactote 150 Mrlu,.
Onpegennte gNNHY BOHbI, HA KOTOPOW BELWLAET PASMUOCTAHLUA.
OTtBeT: 2 M.

4. Onpepenutb AJIMHY 3N1E€KTPOMArHUTHbLIX BONH B BO34yxe,
n3ny4yaembix KonebaTenbHbIM KOHTYPOM C €MKOCTblo 3 HD wu
nHayktneHoctbto 0,012 TH. AKTMBHOE COMPOTMBAEHME KOHTYpa
NPWUHATb PaBHbIM HY 0.

OrtseT: 11304 m.

Fpaduueckue 3agaum:

1. Ha pucyHke npuBegeH rpaduKk M3MEHEHUs CWUAbl TOKA CO
BpemeHeM. Onpeaenntb nepuos KonebaHun 1 amnanuTyay cubl
TOKa. 3anucaTb ypaBHEHWe KosiebaHUI CUbl TOKA.

i, MA

f, MKC

(<)
'
>

OTBeT: 4 MKc, 5 MA, i =5 -1073sin 500000Tt.

3apaum Ha meToabl HAYYHOro NO3HAHMUA:
1 (BMNP). B 1896r.A.C.MonoBbim 6blna nepegaHa nepsas
TenerpamMma C MCMNOJIb30BaHUEM 3/1€KTPOMArHUTHbIX BOJIH. Mm
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6bln N306pPETEH NepBbIi .
B nekabpe 1901r. MapKoHM nepedan curHan depes
ATNnaHTUYeCcKMM okeaH. Mo cyTWM, OH MOCTaBWA B NOBECTKY AHA
334a4y MccnepoBaTb PACNPOCTPAHEHME PaAMOBOJSIH  BOKPYT
3emnun. B nepBbix «TPaHCATAAHTUYECKMX» ONbITaX OH HALWEénN, YTo
MOHO nepenaBaTb COOOLEHNA HA 3HAYMTEIbHbIE PACCTOAHUA He
TO/IbKO C MOMOLLLbHO (c AnnHOM BONHDI
OKONO 8 KM), KOTopble BCAeAcTBUE
ormbatoT 3emt0, HO U C MOMOLLLbIO BOMH C A/IMHOMN BOJIHbI OKOJI0
300 m, KOTOpbIE, KaK Mbl CErofHsA 3Haem, COCODOHbI OTparkaTbCa
oT noHocdepbl 3emnu.

Cnu1coK cnos (cnoBoco4veTaHui)

1) 6ecnpoBonOYHbIN Tenerpadp

2) annapaT Mopse

3) ANVHHBIX PaANOBOH

4) KOPOTKUX PAANOBOJH

5) asneHna gudpakumnm

6) ABNeHns gucnepcum

OtBeTt:135.

2 (BMP). PoyTep (mapwpyTtusartop)

| ] B

[na paboTtbl MOBUNBHOM CBA3M, MOAEMOB, CMYTHUKOBbIX CUCTEM U
MHOTMX  APYFUX  YCTPOWCTB  MCMoAb3ytoTcA  BecnpoBogHble
TEXHONOTUM. OaHUM n3 npumepos MCNONb30BaHUA
6ecnpoBoaHbIx TexHonoru asndaetca Wi-Fi. O6s3aTenbHbIM
ycnosmem 6ecnpoBOLHOM CBA3U YCTPOMCTBA C ceTbto MHTEpHeT
ABNAETCA  Ha/nMuMe TOYKM  JocTyna —  poyTepa  Wau
MapLpyTmnsaTtopa. CBA3b Mexay TOYKOM AocTyna (poyTepom) u
YCTPOMCTBOM OCYLLECTBAAETCA C NMOMOLLbI 3/1EKTPOMArHUTHOIO
N3Ny4eHUAa onpesenéHHOro AManasoHa, KOTopoe W3nyvaeTca
pOYTEPOM, PACMPOCTPAHAETCA B BO3AyXe CO CKOPOCTbIO CBETA U
NPUHMMAETCA YCTPOMCTBOM (Hanpumep, HOyTOyKom). Kaxkapin
poyTep paboTaeT B onpeaenéHHOM AMana3oHe YacToT, B KOTOPOM
BbIAENAETCA LEHTpa/sbHaA 4acTota. Ha cerogHAWHWN AeHb
ctaHaapTbl Wi-Fi ceTn nopneprkmBatoTca ABYMS LEHTPaNbHbIMU
yactotamu: 2,4 Ty n 5 Iy, (Muy, — rurarepy, — 10° ). Hanbonee
YacTo BCTpevatowanca paboyas LeHTpanbHasa Yactota — 310 2,4
Mu,.

1. Kakoe ¢u3nyeckoe sBneHuMe NeXUT B OCHOBe paboThbl
poyTepa (MapwpyTmnsaTopa)?
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2. Bolibepute M3 npeaoKEeHHOro nepedyHa ABa BepHbIX
YyTBEPXKAEHUS, KOoTopble onpeaensaoT npenMmyLLecTsa
6ecnpoBoAHOM CBA3WM Nepes MPOBOAHOM, U 3anuwmnTe HomMepa,
NoJ KOTOPbIMU OHUM YKa3aHbl.

1) He6onblume 3aaepKKn BO BpeMsi COeANHEHUS.

2) MopgKntoveHMe HECKONbKUX YCTPOIMCTB O4HOBPEMEHHO.

3) OrpaHNYEHHOE PACCTOAHME MEXKAY TOUKaMK CBA3M YCTPOMCTB.
4)B pguanasoHe 2,4 [TL paboTaeT MHOMECTBO YCTPOWCTB
(Hanpumep, Bluetooth, mnkpososiHOBbIE Neun).

5) U3nyueHne ot Wi-Fi-ycTpoiAcTB B MOMEHT nepesadn AaHHbIX B
HECKO/IbKO pa3 MeHbLUe, YeM Yy COTOBOro TenedpoHa.

OTBerT:

1. B ocHoBe paboTbl poyTepa NeXUT NPOLEecC MU3y4yeHus,
pPacnpoCcTpaHeHUA U MNPUEMA 3/1EKTPOMArHUTHOrO W3Ny4YeHus
onpenenéHHoro paanoamanasoHa.

2. Mpeumyulectsa 6ecnpoBoaHOM CBA3M Mepen NPOBOAHOM
yKasaHbl noa Homepamn 2 n 5

Pa3spen 5. OnTuka
OMOPHbIN KOHCMEKT Ne 5.1

Tema 3aHATUA

Mpupopa ceeTta

CopeprkaHue
TEMbI

MOHATMA: TOYEUHbIN UCTOYHUK CBETA; CKOPOCTb PaCNpOCTPaHeHUs
CBETa; NOMIHOE OTPa*KEHUE; NMH3bI; YBE/NIMYEHME /INH3bI; FNa3 Kak
onTUYecKana CMCTeMa; CU1a CBETA; OCBELLEHHOCTb.
3aKOHOMEPHOCTU: 3aKOHbl MNPAMOJIMHEMHOrO PacNpPOCTPaHEHUS,
OTpPa*KeHUs U NPENOM/IEHMA CBETA; NOCTPOEHUe n30bparkeHua B
NVH3ax; npuHuMn loireHca; ¢opmyna TOHKOW NMH3bI; 3aKOHbI
OCBELLEHHOCTU; CO/THEYHbIE U IYHHbIE 3aTMEHUA.

MpakTUyecKoe NpMmMeHeHue ONTUYECKUX Npubopos

Tunbl 3aHATUA

KoMbBUHMpOBaHHbIe 3aHATUSA
NabopaTopHasa paboTa

MNnaHnpyemblie
obpasoBaTtenbHble
pe3ynbTathbl

OK 01, OK 02, OK 04, OK 05

® [1eMOHCTPUPOBATb Ha MPUMeEpPax NPUPOAbI CBETA PO/b U MECTO
dU3nKN B popMMPOBAHNM COBPEMEHHOM HAYYHOM KapTUHbI MUPa, B
Pa3BUTUN COBPEMEHHON TEXHUKU U TEXHONOTMW, B MPaKTUYECKOM
[eATENbHOCTU NOAEN;

® 1eMOHCTPMPOBaTb HA NPUMEpPAX B3aMMOCBA3b MeXKAY GU3nKon n
APYTMMU eCTECTBEHHBIMUW HayKaMu;

® 1CNONb30BaTb MHOOPMaLMIO (GU3NMYECKOTO COAEPNKaHMA NpwU
pelweHumn yyebHblX, NPaKTUYECKHUX, MPOEKTHbIX n
nccnenoBaTelbCKMX 33434,  WMHTerpupya  uMHPopmaumioo 13
Pa3/INYHbIX UCTOYHUKOB U KPUTUYECKM €€ OLEHNBAA;

® pasinyaTb U YyMeTb UCMONb30BaTb B y4ebOHO-UCCeA0BaTENbCKOM
AEeATENbHOCTM  METOAbl Hay4yHOro nosHaHua (HabntopeHwue,
onucaHue, M3MepPEHMUEe, 3KCMEPUMEHT, BblABUKEHME TUMOTE3bI,
MoAenmMpoBaHMe U T.4.) U GOpMbl HAay4YHOro No3HaHWA (paKTbl,
3aKOHbI, TEOPUM), AEMOHCTPUPYA Ha NPUMEpPax UX Posib U MeCTO B
Hay4YHOM MO3HAHWUMK;
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* MpPoOBOAUTb MNPAMbIE M KOCBEHHblIe M3MEPEHUA (UBNYECKUX
BE/INYMH, XapaKTepusylolWmnX ONTUYECKMEe sBAEHUA, BblOUpas
n3mepuTesibHble Npubopbl C y4eTOM HeobXoAMMON TOYHOCTU
NU3MEpPEeHUn; NIaHUPOBaTb XO4 M3MEPEHWI; MOoJy4aTb 3HAYeHue
M3MepAEeMOM  BE/IMMMHbI M OLEHMBATb  OTHOCUTE/IbHYIO
NOrpeLwwHoCTb MO 3aAaHHbIM GopMmynam;

® MPOBOAUTb UCCNEA0BAHMA 3aBUCMMOCTEN MeKay OUBNYECKUMU
BE/INYMHAMN: POKYCHbIM PACCTOSTHUEM U OMTUYECKOW CUJION — U
AeNnaTb BbIBOA C y4ETOM NOrPELLHOCTU U3SMEPEHUN;

® MCNONb30BaTb A4/1A ONUCAHWUA XapaKTepa NPOTeKaHUA GU3NYECKUX
npoueccoB  puU3MYecKMe 3aKOHbl  (3aKOHbl  OTPaXKeHuA U
npesioMNeHMA CBETA; 3aKOHbl OCBELLEHHOCTU) C YYETOM FpaHuL, MUX
NPUMEHUMOCTU;

® pelaTb KaYyecTBeHHble 3343a4M (B TOM YNCEe U MEXKNPEAMETHOTO
XapaKTepa): ucnonb3ya mogenu, pusnyeckme BeNMYMHbI U 3aKOHBbI,
BbICTPAMBATb  JIOTMYECKM  BEPHYH  LEeNO4YKy  OOBACHEHUsA
(noKasaTenbcTBa) NpeasioKeHHOro B 3aJa4e npouecca (asneHus);
® pewaTb 33Za4M Ha pacyeT GOKYCHOro PacCToAHWUA, ONTUYECKOM
CWUNbl  INH3bI, CW/bl CBETa, OCBELLEHHOCTM; Ha MNOCTPOeHue
n306parkeHna B INH3aX, Ha GOPMYy TOHKOM NMH3bI;

® UCN0/b30BaTb MHGOPMALMIO U MPUMEHATb 3HAHUA O NPUHLMMIAX
paboTbl M OCHOBHbIX XapaKTEPUCTUKAX W3y4YeHHbIX NpUbOpPoB U
APYrUX TeXHUMYEeCcKMx ycTpoihcTe (onTuyeckmx npubopos) Aans
peleHna NPaKkTUYeCcKnx, yuebHo-nccnen0BaTeIbCKUX U NPOEKTHbIX
3a4av;

e cobnopgatb npasBuna 6esonacHoro TpyAa nNpu MNpoBeAEHWUU
nccneaoBaHMM B pamKax ydyebHoro askcnepumeHTa M y4yebHo-
nccnenoBaTeNbCKOM AeATeNbHOCTU (C MCNONb30BaHMEM LUPPOBbIX
N3MepUTENbHbIX YCTPOMCTB U NabopaTopHoro obopyaoBaHuUA);

® 1CMNONb30BaTb 3HaHMA O GM3MYECcKMX 0ObeKTax M npoueccax B
NOBCEAHEBHOM XWM3HM pAna obecneyeHna 6e3onacHoOCTM nNpu
obpalieHMn ¢ npubopamm M TEXHUYECKMMMU YCTPOMCTBAMMW, ANS
COXpaHEeHWs 340pOBbA M COBNOAEHMA HOPM 3KONOFMYECKOro
noBeAeHUA B OKpy)Kalowen cpeae, ANA MNPUHATUMA PeELeHUn B
NnoBCeAHEBHOM KU3HU

dopmbl
opraHusauuu

y4ebHo
AeATeNbHOCTH

MpM OCBOEHWW HOBbIX 3HAHUIN U YMEHWI, NPU PeLIeHUN 3aay U
NPOBeAEHUN KOHTPONS — UHAMBMAYANbHan, GPOHTaNbHaA,
rpynnosas (Ha ycMoTpeHuWe npenoaasaTtens).

Mpw BbINONIHEHUM NabopaTopHOM paboTbl — NapHas (rpynnosas)

TunNbl OLEHOYHbIX
MeponpUATUIA

TeKyLWwmit KOHTPOAb: YCTHbIMA N NUCbMEHHbI GPOHTaNbHbIM ONPOC;
B3aMMoonpoc B napax (rpynnax).

TemaTU4eCcKUii KOHTPONb: MUCbMEHHbIN OTYET O BbINONHEHUM
nabopatopHon paboThbl

3agaHua gna
CaMOCTOATE/IbHOIO
BbINO/IHEHMA

KauecTBeHHble 3aaaum:

1 (BMP). B cepegmHe XX B. UHxeHep-OM3MK Yapnb3 Kao caenan
OTKPbITME, MPOIOXKMUBLLIEE AOPOrYy ONTUYECKMM BOJIOKHAM, KOTOpble
MCNONb3YIOTCA CerogHA ANnA TeNneBUAEHUA W UHTEPHET-CBA3W.
OnTnyeckoe  BOJIOKHO  cnocobHo nepepaBatb  UUPPOBYIO
nHpopmaumio B popme cBeTOBOro Mmnynbca. Kakoe sBneHue
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06BACHAET X044, CBETOBOrO /lyya BAO/Ib ONTUYECKOro BOMIOKHA (CM.
puc.)?

Orser:

MpM NPOXOMKAEHMM CBETA BHYTPU OMTUYECKOrO BOJIOKHA CBET
OTPa’KaeTca OT BHYTPEHHWX CTEHOK BOJIOKHA. B AaHHOM cnydae
NPOABAAETCA AB/MIEHNE NONHOIO BHYTPEHHErO OTPaXKEH M.

2 (BMP). YctaHOBWUTE COOTBETCTBME MeEXAY MNPUMEPAMU U
PU3NYECKUMUN ABNIEHMAMM, KOTOPbIE 3TU NPUMEPbLI NNNOCTPUPYIOT.
Ona Kaxgoro npumepa npoABAeHUA PUIMYECKUX ABNEHUA U3
nepsoro ctonbua noabepute COOTBETCTBYIOLLEE Ha3BaHMe
¢dun3nyeckoro ABEeHNA U3 BTOPOro ctonbua.
MPUMEPDI

A) gHoO B BoAe KarkeTca 6aunxKe, yem Ha camom aene
B) cBeT oT 1amnoyKkm oceeLLaeT KOMHATy

®UN3NYECKME ABNEHUA
1) anddysus
2) nepexon MexaHU4YeCcKon sHeprumn B TENI0BYHO
3) npenomneHue ceeTa B Boae
4) pacnpocTpaHeHue cBeTa B aTmocdepe
3anuwuTte B Tabanuy BbibpaHHble LUOPbI NOL COOTBETCTBYHOLWMMMU
6yKBamm.

A b

OtBeT: 34

PacuéTHble 3apauu:

1. MNnocKkoe 3epKano noBepHynu Ha yron a = 17° BOKpyr ocw,
Nexallel B NNOCKOCTM 3epKana. Ha Kakow yron [3 noseprHetcs
OTPAXKEHHbIN OT 3epKasia y4y, eCAN HanpaBAeHUe NagatowWwero yya
OCTaN0Cb HEM3MEHHbIM?

Bo3moxcHoe peweHue:

MycTb (0 — NepBOHAYa/IbHbIM YroN NageHns nyya.

113




Mo 3aKOHy OTpaKEHWA Yron OTPaAXKEHWA TaKXKe paBeH @, U,
cnepoBaTeNbHO, Yroal MeXAy MafAloWMM Jy4OM U OTPAXKEHHbIM
Jly4OM paBeH 2.

Mpn nosBopoTe 3epkana Ha yron o nepneHAMKynap | K 3epkany,
BOCCTAHOB/IEHHDIW B TOUYKE MAZEHMA, TaK¥Ke NOBEPHETCA Ha Yyron o u
3aMmeT nonoxexue Il.

3HauuT, HOBbIN yron nageHua byaeT paseH @ + a.

Takum ke 6yaeT v HOBbIN YroN OTPaXKeHMUA.

MoaToMy yron, Ha KOTOPbI NOBEPHETCA OTPAXKEHHDIN NyY
B=(p+a)+a-@=2a=34"

OrtserT: 34°,

2. OnpegennTte, Ha Kakon yron O OTKNOHAETCA CBETOBOM Nyy OT
CBOEro nepBOHaYaNbHOro HanpasAeHUA Mpu nepexoae U3 BO3ayXa
B BOAY, €CNM Yron nagenus o = 75°.

OTBeT: 28°27".

3. Onpepennte, BO CKO/MIbKO pa3 WCTUHHaA rnybuHa BoAO0EMaA
6onblUe KaxyLLenca, ecnm CMOTPeTb MO BEPTUKANN BHUS.
OTBert: B 1,3 pasa.

4. B KauyecTBe Nynbl UCMONb3yeTCA TOHKas cobupatowan AuH3a
onTU4Yeckaa cuna KoTopol pasBHa 4 antp. MNpepmeT HaxoAUTCA Ha
PaccToAHMM 5 CM OT NI0CKOCTU NIMH3bI. OnpeaenuTe:

1) Kakum — [JeWCTBUTENbHbBIM WAM  MHUMbIM — ABAAETCA
nsobpaxkeHue npegmeta’?

2) Ha Kakom pacCcTOSHUW OT MNOCKOCTM JIMH3bl HaXxoAMTCA ero
nsobparkeHume?

3) Yemy paBHa yBeMYEHNE NNH3bI B JaHHOM C/lyyae?

OT1BeT: 1) MHUMOEe n3obpaxkeHue; 2) 6,25 cm; 3) 1,25.

5. U306paxeHne npegmeta umeeT BbicoTy H = 2 cm. Kakoe
¢$OoKycHoe paccToaHme F fonXKHA MMETb IMH3a, PAaCNOIOXKEHHAA Ha
pacctofaHuMn f = 4 m OT 3KpaHa, 4ToObl M306paxKeHMe [AHHOTO
npeameTa Ha 3KpaHe UMeNo BbicoTy h = 1m?

OTBeT: 8 cm.

6. MpenenbHbI yron NONHOrO OTPAXKEHMA B CUCTEME CTEKI0-BO3AYX
paBeH 42°. Yemy paBHa CKOPOCTb CBETA B 3TOM COPTE CTEKNA?

Otser: 2-10% m/c.
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7. CToN OCBeLLEH N1aMMNOM, PacnoNOKeHHOM Ha BbicoTe 1,2 M NpAMO
Hag, ctonom. OnpeaennTe OCBELWEHHOCTb CTONA HENOCPEACTBEHHO
noA NamMnoMm, ecan NoaHbIA CBETOBOM HOTOK Namnbl cocTaBaseT 750
M. JTamny cynTanTe TOYEYHbIM UCTOYHUKOM CBETa.

Ortset: E =41,5 nk.

Fpaduueckne 3agaum:

1 (BMNP). Ha ogHy u3 rpaHei CTeKNAHHOM NPU3MbI U3 BO34yXa NagaeT
Niyd cBeTa (cm. puc., Bug cboky). M306pasute npnumepHbIn xoa y4ya
B NPU3Me M Noc/e BbIX0Aa CBETa U3 CTEKNA B BO3AYX.

Bo3moxcHoe peweHue:
MprmepHbIN Xo4, NyyYein M306paKEH Ha PUCYHKE.

2 (BMP). Ha pncyHKe NoKka3aHOo pacnosioXxeHne rnaBHoM ONTUYecKon
oc MN nuMH3bI, cBeTAWeNCcAa TOYKM S M ee u306pakeHus Si.
Hapucyiite nnH3y mn xoa nyyei. Hanamute Ha pPUCYHKE ONTUYECKUI
LEeHTP AuH3bl U ee ¢oKycbl. Onpegenute, cobupatrowen wunu
paccemBalower ABNAETCA 3Ta JIMH3A, AOeNCTBUTENbHbIM UK
MHUMbIM ABASETCA n3obparkeHue.

S

o

5,

Bo3moikHoe peweHue:

Jlyy, npoxoaaLwmii Yepes ONTUYECKUI LLEHTP IMH3bI, HE OTKIOHAETCA
OT CBOEro HanpasneHua. Mostomy onTnyeckmi ueHTp O coBnagaer
C TOYKOM nepecedeHmna npsambix SS1 n MN.

Mposegem nyy SK, napannenbHbl rNaBHON ONTUYECKOM OCW.
MNpenomneHHbIn Ay4 KS1 nponget yepes pokyc.

3Haa, 4TO Ayd4, NafjaloWMiM Ha AMH3Y 4epe3 ¢GOKyc, nocne
npefomMneHna uaeT napaniesbHO T[1aBHOM ONTUYECKOM OcCH,
Haxoaum gpyrot ¢oKyc. JInH3a naABnsetca cobupatowen, a
n3obpaxkeHne — AeNCTBUTENbHbIM
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3a4aun Ha MeToAbl HAY4YHOTrO NO3HaHUA:
1 (BIP). YunTtenb Ha ypoKe NPOBE/N CEPUIO OMbITOB MO NPENOM/IEHUNIO
CBETOBOrO /lyya Ha rPaHULE Pas3/INYHbIX MPO3PaAYHbIX Cpea: BO3AYX—
BOJA U BO3YyX—CTEK/O (CM. PUCYHOK).
AN BOSAYX N\
3 \
= Y X
\ \\
\ \
BOJIA N CTeKno |\
|
Kakon BbIBOA MOXHO cAenatb Ha OCHOBaHWUM NPOBeAEHHbIX
onbiTOB?
Bo3moxcHoe peuweHue:
OnbIT 6blN NPoBeAEH C Uenbil MNoKasaTb, 4YTO abCcoNOTHbIN
NnoKasatenb MNpesioMNeHua Yy CcTekna 6onblue, 4em Yy BOAbI

(NnpenomneHue 3aBUCUT OT ONTUYECKUX CBOMCTB cpeabl).

N

2 (BIP). KOHTaKTHble NH3bI

CeeToBble nyuu, wuaywme B [1a3, WCObITbIBAOT nepBoe
npenomneHve, NpoxogAa 4Yepes porosuuy, ganee B nepegHen
rNasHoOM Kamepe, XpyCTasnKe, 33a4HEW [N1a3HOM  Kamepe.
MpenomnéHHble Ny4n cobupatotca Ha cetyaTre. Ecam nsobpaxkeHne
npeAmeTa NoJly4aeTcs He Ha ceTyaTKe (Nepes HEN UAK 33 Hel), TO
4yenoBek BUOMT NpeaMeT HeYETKMM, pasmbiTbiM, 6e3 aeTanen.
KOHTaKTHble NMH3bI, KaK WU OYKM, KOPPEKTUPYIT 61M30pYKOCTb,
AANbHO30PKOCTb, aCTUIMATU3M. KOHTAKTHbIE NINMH3bI MMetoT Gopmy
«4awmn», W3roTaBAMBAIOTCA U3 NPOHMULL@AEMOro ANAA Kucaopoaa
maTepuana. [lOBEPXHOCTb, KOHTAKTUPYOWAA C pPOrosBuLen,
cooTBeTCcTByeT Qopme  porosuupl, MNepeaHAA MNOBEPXHOCTb
UCNpaBiAeT  HenpasW/IbHYID  OMTUMYECKYl  CUCTeMy  [1asa,
doKycnpyeT Mn300parkeHMe Ha CceT4yaTKe, He WCKaxKaeT dopmy
npeametoB. KOHTAKTHble JIMH3bl COMPUKACcaloTCA yYepe3 CNE3HYI0
NNEHKY C POroBMLLEN /1233 U HAXOAATCA C HUM «B KOHTaKTe». [nasa
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OANbHO30PKME  UCMPABAAKOTCA  KOHTAKTHbIMM  cobupatowmmm
NINH3aMM, Tnasa 6AM30pyKMEe — KOHTAKTHbIMU PacCeENBAOLLMMM
NMH3aMKU. [IManasoH KOPPEeKUMW KOHTAKTHbIX JIMH3 A0CTATOYHO
WrpoKnin: ot +20 go -20 gnonTpun.

——
obonoara

1. Kakoe ¢usnyeckoe ABNEHWE NEXUT B OCHOBE paboTbl

KOHTAKTHbIX JINH3?

2. Boibepute u3 NpeanoXKEHHOro nNepeyHa nABa BEPHbIX

YTBEPKAEHUA M 3aNMLLINTE HOMePa, NOA, KOTOPbIMWU OHM YKa3aHbl.
1) KOppeKTMpyoLWasa 3peHne MNOBEPXHOCTb KOHTAKTHOM /IMH3bl —
BHELHAA;

2) ncnpasneHue 61130pyKOCTH Tpebyet OEKOPaTUBHYIO
KOHTAKTHYIO NIMH3Y;

3) ucnpaBneHne AanbHO30PKOCTU TpebyeT NNH3Y, YCUAUBAIOLWLYIO
$pOKyCcMpoBaHME CBETOBbIX yYel;

4) ogHa W3 33Za4 KOHTAKTHOM J/IMH3bl COCTOUT B OTPAMKEHUMU
nafatoLwero Ha ria3 CBeTOBOro NOTOKa;

5) Npy HOWEHWM KOHTAKTHbIX JINH3 MNPOUCXOAUT YMeHbLUEHUE
WHTEHCMBHOCTM NOMAAaloLLErO B [/1a3 CBETOBOrO NOTOKaA.
Bo3moxHoe peweHue:

1. KOHTaKTHble  /IMH3bl  HeobxoguMmbl  ONA  KOppeKuuu
BO3MOXHbIX Npobnem co 3peHnem. B ocHoBe Mx paboTbl NEXUT
n3ameHeHne GOKYCHOro PaccToAHMA ONTUYECKOM CUCTEMBI FN1a3a.

2. BepHble yTBEP)KAEHUA, XAPAKTEPM3YIOWME KOHTAKTHbIE
JINH3bI, YKa3aHbl nog Homepamn 1 n 3,
OtBer: 13

OMNOPHbIA KOHCMEKT Ne 5.2

Tema 3aHATUA

BonHOBble CBOMCTBA CBETa

CopeprkaHue
Tembl

MoHAaTuA: MHTepdepeHUMA CBeTa; KOrepeHTHOCTb CBETOBbIX Jyyen;
NHTeppepeHLMA B TOHKUX NJEHKAX; MOMOCbl PABHON TO/LWMHDbI;
Konbua HbloTOHa; aundpaKkuma ceeTa; audpakuMa Ha Wenu B
napannenbHblX y4Yax; AUOPaKUMOHHAA pelieTka; MOHATME O
ronorpadun; nonapusaLma NonepeyHbiX BOJH; NONAPU3ALUA CBETA;
ABOIMHOE NyYyenpenomneHue; AMcnepcua CBeTa; BUAbl U3NYYEHUN;
BMAbl CMEKTPOB; CMEKTPbl WCMYCKaHWA; CMNEKTPbl MOr/OWEHMUSA;
CMEeKTPasibHbIN aHanus; ynbTpadumoneToBoe N3NyyYeHue;
MHPPaAKPACHOE W3/lyYEHUE; PEHTFEHOBCKWE Ny4u; UX Npuposa w
CBOWCTBA; LWKaNa 31EKTPOMArHUTHbIX U3YYEHUN.
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3aKOHOMepHOCTU: ycnosusa MUHMMYMA n MaKCMMyMa
NHTepdepeHUMOHHOM N ANDPAKLMOHHOM KapTUH; SNEKTPOMArHMTHaA
TEOpWA CBETA; MEXAHM3M U3/ly4eHUA CBETA BELLECTBOM.
MpaKkTnueckoe npumeHeHue UHTepdepeHLUUN B HayKe U TEXHUKE;
NoNAPOMNA0B; CMEKTPANbHOrO aHaIn3a

Twnnbl 3aHATUA

KombuHMpoBaHHbIe 3aHATUSA
NabopaTtopHan paboTa
KoHTponbHasA paboTa

MNnaHnpyemblie
06pa3oBaTeNibHbl
e pe3ynbTathbl

OK 01, OK 02, OK 04, OK 05

® 1€6MOHCTPUPOBATb HAa MPMMEpPAX BOIHOBbIX CBOMCTB CBETa PO/b U
MecTo $U3MKN B GOPMMPOBAHNN COBPEMEHHOM HAyYHOM KapTUHbI
MWpPa, B pPa3BUTUN COBPEMEHHOM TEXHUKU WU TEXHONOrMW, B
NPaKTUYECKON AeATeNbHOCTU NI0AEN;

® NEMOHCTPUPOBATb Ha NpMMepax B3aMMOCBA3b MeXKay GU3NKOM M
APYTMMUM eCTECTBEHHbBIMM HAYKaMK;

®* MCNONb30BaTb WMHPOPMALMIO PUBUMYECKOTO CcoAeprKaHuAa npu
peleHnmn y4ebHbIX, MPAKTUYECKUX, MPOEKTHbIX U UCCAEA0BATENbCKUX
3afia4, WHTErpvpya WMHPOPMALMIO M3 PA3/UYHBIX WUCTOYHUKOB W
KPUTUYECKM ee OLLeHMBaAA;

® pas3/nyaTb M yMeTb MCNONb30BaTb B y4yebHO-UCCNen0BaTENbCKOM
[eATeNbHOCTU MeTOAbl HAY4YHOro NO3HaHMA (HabaoaeHWe, onucaHue,
n3mepeHue, SKCNEPUMEHT, BblABUKEHWNE TMNOTE3bI, MOAENNPOBAHUE
M T.4.) 1 GOPMbl HayYHOro MO3HAHWA (daKTbl, 3aKOHbI, Teopuu),
AEMOHCTPUPYA Ha NPUMEpPAX UX POJib U MECTO B HAYy4YHOM MO3HAHUWK;
® MPOBOANTb NPAMbIE U KOCBEHHbIE U3MEPEHUA GUINYECKUX BENNYUH
(BMHBI cBETOBOW BO/HLI), BbIOUpPas u3mepuTenbHble NpUMbopbl C
y4yeTom HeobXogMMON TOYHOCTU W3MEPEHWUN; MNNAHMPOBATb XOA
U3MEepeHUn; NoNyyaTb 3HAYEHWE U3MEPAEMOM BEAUYUHBI W
OLEHNBATb OTHOCUTE/IbHYHO NOTPELUHOCTb MO 3a4aHHbIM GOPMYaMm;

* NPOBOAMTL MCCNEAOBAHUA 3aBUCMMOCTEN Mexay u3MyecKumu
BE/IMYMHAMM: O/IMHbI CBETOBOW BOJIHbI OT Neproaa ANPPaKLUNMOHHON
peLeTKN — N AeNaTb BbIBOA, C y4ETOM NOFPELUHOCTU U3MEPEHUI;

® 1CNO/Mb30BATb AJ1A OMUCAHMA XapaKTepa MPOTeKaHUA PUINYECKUX
npoLeccoB pU3NYECKME 3aKOHbI (YCI0BUA MUHMMYMA U MaKCMMyMa
MHTepdEPEHUNOHHOM U AMPPAKLMOHHON KapPTUH, 3NEKTPOMArHUTHAA
TEOpPMA CBETA; MEXAHWU3M W3/yYEHUA CBETA BELLECTBOM) C y4YeTOM
rPaHUL, UX NPUMEHUMOCTH;

® pelaTb KAaYecTBEHHbIe 33434M (B TOM YnUCNe U MEXKMNPESMETHOIO
XapaKTepa): ucnonb3ya moaenun, Gusmnyeckme BeNUYUHbBI U 3aKOHbI,
BbICTPAMBaTb  JIOTUYECKHM BEPHYO Lenoyky  0bbACHeHMUA
(mokasaTenbCcTBa) NPeaNoXKEeHHOro B 3aja4e npouecca (aBneHus);

* pewaTtb 3343a4YM Ha pacyeT MaKCMMymMa M MWHUMMyMa
MHTEPDEPEHUMOHHOM U ANDPAKUMOHHOM  KapTWH, BEUYMH,
XapaKTepU3yHLLMX BOIHOBbIE CBOMCTBA CBETAa;

® LCMNO/Ib30BaTb MHPOPMALMIO U NMPUMEHATb 3HAHMA O NMPUHLMMAX
PaboTbl U OCHOBHbIX XapaKTEPUCTUKAX M3YYEHHbIX NPUOOPOB U APYIUX
TEXHUYECKUX YCTPOMCTB (AMdpaKUMOHHAA peleTKka, nonapoua,
CNekTpockon,  ronorpaduyeckme  npubopbl) ANA  pewweHus
NPaKTUYECKUX, y4eOHO-UCCNEA0BATENBCKUX U NPOEKTHBIX 334aY;
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e cobnopatb npaBuna 6es3onacHoro Tpyga Mpu  NpPOBeAEHUMU
UccnefoBaHM B paMKax yyebHOro sKcnepumeHTa M yyebHo-
NCccNenoBaTeNbCKoON AeATENbHOCTU (C MCNoNb30BaHUEM LUPPOBbIX
N3MepPUTE/NbHbIX YCTPOCTB U NabopaTopHOro obopyaoBaHusa);

® 1CNONb30BaTb 3HAHWA O GU3MYECKUX OODBEKTAX M Mnpoueccax B
NOBCEAHEBHOM U3HU ana obecnedyeHns 6HesonacHOCTU Mpwu
obpalweHn ¢ npubopamm M TEXHUYECKMMM YCTPOMUCTBAMWU, ANS
COXpaHeHWsAs 340pOBbA U COOMIOAEHUA HOPM 3KOOTMYECKOro
noBeAeHNs B OKpyXKawouwen cpeae, ANA MNPUHATUA pPeELIEeHUA B
NnoBceiHEBHOM XMU3HU

dopmbl MpY OCBOEHMWU HOBbIX 3HAHWN WU YMEHUKN, NPU peLleHnn 3a4a4 U
opraHmMsauum NpPoBeAEeHNN KOHTPONA — UHANBKUAYaANbHAA, GPOHTa/IbHAsA, rPyNnoBas
y4yebHo (Ha ycmoTpeHuMe npenoaasartens).
aeatenbHoct | Mpu BbINOAHEHMWN nabopaTopHoi paboTbl — napHan (rpynnosasn)
T TeKywWwmnii KOHTPOJb: YCTHbIN U NMUCbMEHHbIA GPOHTA/IbHbIA OMPOC;
B3aMmoonpoc B napax (rpynnax).
OLLeHOYHbIX o o N
. | TemaTUYeCKUN KOHTPONb: MNUCbMEHHbIA OTYET O BbINOJHEHUU
MeponpuUATAI

nabopaTopHo paboTbl, NMCbMEHHaA KOHTPO/IbHaA paboTa

3agaHna gna
CaMoCToATENIbHO
ro BbINOJIHEHMA

KauecTBeHHble 3apaum:

1 (BMP). Y3Kuit ny4yok 6enoro ceBeta Mocjie MNPOXOXKAEHUA vepes
CTEKNAHHYIO NPU3MY [3ET Ha 3KPAHE CNeKTp. 3anuwute LUBeTa
CNeKTpa B NpaBM/IbHOM NOCNeA0BaTENbHOCTU: CUHUIA, PUONETOBDIN,
3enéHblid, ronyboi.

OTBeET: NOCNeA0BaTeIbHOCTb LLBETOB B CNEKTPE: PMONETOBLIN, CUHURA,
ronyboii, 3eneHbii.

2 (BMP). Ha pucyHKe npuBeaeHbl CMEKTPbl U3NYYeHUA aTOMapHbIX

napoB renua, aproHa M HeusBeCcTHOro rasa. Kakoe(-ue) BewecTBo(-

a) — reqnii UAM aproH — BXoAMT(-AT) B COCTaB HEM3BECTHOrO ras3a’?
400 450 500 550 600 700

—_—

OTBET: HU renmns, HU dProHa.

3 (BMP). BctaBbTe nponyLweHHOEe CN0BO (C10BOCOYETAHUE) B TEKCT.
«Obpa3oBaHMe padyry Npy NPOXOXKAEHNM CBETA Yepes3 MeIKUE Kanin
BOAbl npoucxoauT bnaropaps . Mpwn
3TOM 3N1€KTPOMArHUTHbIE BOJIHbI PA3/INYHOM AJIMHbI BOMHbI ABUXKYTCA
B BOAEe C PpasHbIMM CKOPOCTAMM U MO3TOMY MO-pPasHOMY
npesomnaTCcA».

OTBeT: ancnepcus.

4(BMNP) YcTtaHOBWUTE COOTBETCTBME MENKAY YCTPOMCTBAMMU U BUAAMM
3NEKTPOMArHUTHbLIX  BOJIH, KOTOpPble  WMCMOAb3YIOTCA B 3TUX
ycTponcTeax. [ns Kaxporo ycTpoicTtea W3 nepsoro cronbua
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nogbepuTe COOTBETCTBYHOLWMIA BUA INEKTPOMArHUTHbLIX BONH W3
BTOpPOro cTon6bua.

YCTPOWCTBA BMAbl SAEKTPOMAIHUTHbIX
BOJIH

A) namnbl B conapusx,|1l) ceeToBble
cnocobcTBytowme 2) HdpaKpacHble
06pa30BaHUIO B KOXKE YenoBeKa
BUTamMuHa D

B) npnbopbl ana nccnenoBaHun|3) peHTreHOBCKMe
aTOMHOM KpUCTanamyeckom 4) ynetpaduonetosbie
PELETKN MOHOKPUCTANNIOB
OtBeT: A—4; b-3.

PacuéTtHble 3agaum:

1. B TOHKOM BO3AYLIHOM 3a30pe MeXAy ABYMS CTeK/AHHbIMU
NAacTMHaMM HaboAa0T UHTEPDEPEHLMOHHYIO KapTUHY B 3€1EHbIX
Niyyax gnnHom BonHbl 550 HWM. OnpeaenuTe TOALWMHY NAEHKKU, eCnun B
Hel HablaaloT MakcuMymbl 4 nopsaKa.

OtBet: 1100 Hm.

2. Mepvoa andpakUMOHHOM pelueTkM 3 MKM. HaliamuTte Hambonblinii
NopALOK CNEKTPa 414 XKeNTOoro cBeTa C AJMHON BOAHbI 580 HM.
Otser: 5.

3. TOHKasA MblIbHAA NIEHKA OCBELLLAETCA CBETOM C AAMHOM BoHbI 0,6
MKM. Ha CKO/IbKO OTAIMYAOTCA Pa3HOCTM X043 ABYX OTPArKEHHbIX BO/H
ANA CBETNI0ON W cneaylollen 3a HEM TeMHON UHTepdepeHUMOHHbIX
nonoc?

QOrtBert: 0,3 MKM.

3apaum Ha meToAbl HAYYHOro NO3HaHUA:

1 (BIP). M3y4an cBOMCTBa CBETOBOW BOJIHbI, yYUTE/b HA YPOKE NPOBEN
OnbITbl C KpWUCTanaamu TypmMaanHa (O4HOOCHbIMM MPO3PaYHbIMM
KpUCTannamum 3eNEHOM OKPACKM, W3rOTOBAEHHbIMU B  dopme
NAACTUHbI, CM. puc.). OH HanpasBua NepneHANKYAAPHO NOBEPXHOCTU
NNaCTUHbI NYYOK CBETa OT 3/IEKTPMYECKON NlamMMbl, MPU 3TOM CBET
YacTMYHO 0cnab MO MHTEHCMBHOCTM M NPUOBPEN 3eneHoBaTyHo
OKpacky. Janee ny4yok cseTa 6bln Hanpas/ieH Yyepe3 BTOPOM TOYHO
TAKOW e KPUCTaNAN TypMasiMHa, NapannenvHbli nepsomy. [lpu
OAMHAKOBO HaMpaB/EeHHbIX OCAX KPWUCTAaNNo0B CBETOBOW MyYOK
Heckonbko 6onee ocnabnanca 3a CYET MNOrNOWEHMA BO BTOPOM
Kpuctanne. Ho Korga yunmtenb Havan BpalwaTb BTOPOM KpuUCTann,
OCTaBNAA NepBblid HENOABMMKHbIM, TO HAabAOAANOCL YAUBUTENbHOE
ABNEeHMe — TraweHue cBeTa. WM Korga ocu  Kpuctannos 6Obinu
nepneHAVKYNAPHbI ApYyr Opyry, CBeT yepe3 BTOPYK MAACTUHY He
NpPOX0A4M/1 COBCEM.
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gl B

C KaKoW uenbto bbl npoBeAéH AaHHbIA ONbIT?

Bo3moxHoe peweHue:

OnbIT 6b11 NPOBEAEH C LIeNbIo MOKa3aThb, YTO CBETOBAs BOJIHA ABNAETCS
nonepeyHon BOMHOM (NOKasaTb BO3MOXHOCTb NOAAPU3ALUK
CBETOBbIX BOJIH).

2 (BIP). BcTaBbTe B NpeasiorKeHne NponyLleHHbIe C10Ba, UCNONb3YS
MHPOpPMaLMIO N3 TEKCTA.

Ha pucyHKe nokasaHa cxema onbITa No Pas/IoXKeHUIo CBeTa B CNEKTP C
NOMOLLbIO

CornacHo onbITy, B Hanbonbluen cTeneHn nPenoMnArTCA

B omeem 3anuwume cno8a (coyemaHus cn08) rno nopsAoKy, 6es
00nosIHUMesbHbIX CUMBO/108.

LiseT npeameToB
Bonpoc 0 npuuMHe pasIMYHON OKPACKM TeN 3aHMMaN YM YeNOoBEKa
y)Ke faBHO. bonbluoe 3HayeHne B NOHMMaHMM 3TOrO BONpoca MMenun
paboTbl HbloTOHA (HauyaBwMeca OKoso 1666 r.) MO pPas3NoKeHMUIO
6enoro cBeTa B cNekTp (CM. PUCYHOK).
Ceet oT ¢doHapn ocsellaeT y3Koe NPAMOYroJibHoe
otBepctMe S (wenb). Mpu nomowm AUH3bI L n306paxkeHne Lwenu
nosiyyaeTtcs Ha akpaHe MN B BuAe y3Koro 6enoro npsimoyrosibHuKa S'.
MomecTus Ha NyTU Nyden Npusmy P, 0BHapyKUM, YTO U3obpaxKeHne
e CMECTUTCA M NPeBPaTUTCA B OKPALLEHHYIO NOIOCKY, Nepexoabl
LUBETOB B KOTOPOWM OT KpacHoro K ¢uoseTtoBoMy nofo6HbI
Habnogaembim B pagyre. IT0 pagy*kHoe u3obpaxeHue HbOTOH
Ha3Ba/ CNEKTPOM.

8" §'em

P A

L
N

Pucysok. HaGmiogeHHe JHCNIEpCHH CBeTa
B Tabnuue npuBeaeHbl B KaYecTBe NpuMepa 3Ha4YeHUs Mnokasatens

npenomneHna B 3aBUCMMOCTU OT AOJINMHbLI BOJZIHbI ANA OBYX COPTOB
CTekna 1 Bobl.
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lNokasaTenb NnpenomsaeHms
JNVHa BOHbI, HM Crekno, .. o
.. CTekno, Nérkmmn
(useT) TAMKENbIN Bopa
KPOH
bAnHT

656,3 (KpacHbIi) 1,6444 1,5145 1,3311
589,3 (xkénTbii) 1,6499 1,5170 1,3330
486,1 (ronyboi) 1,6657 1,5230 1,3371
404,7 (dvnonetosblit) 1,6852 1,5318 1,3428

LiBeT OKpy)Kalowmux Hac npeameToB MOXKeT ObiTb pasnMyHbIM
6narogapa TOMy, YTO CBETOBblE BOJIHbI PA3HOM A/INHbI B Iy4e 6enoro
UBeTa paccevBatoTCA, MOMNOWAKTCA M MPOMNYCKAlTCA npegmeTamm
no-pasHomy. [lonAa cBETOBOro NOTOKA, YYAaCTBYHOLLAA B KaKAOM W3
3TUX MPOLECCOB, ONpeaenseTca C MNOMOLLbI COOTBETCTBYHOLLMX
KO3PPULMEHTOB: OTPaXKEHUA P, NPOMNYCKaHMA T U NOTNOLWEHUA QL.
Echn, Hanpumep, y KaKkoro-nmbo Tena AnAa KpacHoOro cBeTa
KO3 PULIMEHT NPONyCcKaHUA BENNK, KOIPOULIMEHT OTPaXKEHUA Man, a
ANs 3eNIEHOro — HaobopoT, To 3TO TeNo byaeT Ka3aTbCsA KPACHbIM B
NpoxogALLEM CBETe M 3e/1€HbIM B OTPaXKEHHOM. TaKMMM CBOMCTBaMM
obnapaet, Hanpumep, xnopodunn — BeLLECTBO, CoAeprKalleecs B
NINCTbAX pacTeHnn n obycnosnmBatoLLee Mx LBeT. PacTBop (BbITAXKKa)
xnopodmnna B CAUPTY OKa3biBaeTCA Ha MPOCBET KPacHbIM, a Ha
OTpa)KeHne — 3eNEHbIM.

[ns ovyeHb 6enoro Henpo3payHoro Tena KoapPUUMEHT OTpaKeHUA
6NM30K K eauHWue ANnA BCeX ANWH BOMH, a KO3pPULMEHTbI
NoOrNoLWeHMA U NPONYCKaHUA o4eHb Manbl. po3payHoe CTEKNO UMeeT
Manble KO3OPULMNEHTbI OTPAXKEHMA U MOTMNOWEHUA, @ KOIOPULNEHT
NponycKaHuA 6N3KNI K eanHULE ANA BCEX AJINH BOJH.

Pasnnune B 3Ha4YeHUAX KO3OOULMEHTOB O, T U P U X 3aBUCUMOCTb OT
uBeta (4NMHbI  BOANHbI) napgatowero ceeta obycnosnueatoT
ypesBblyaliHOe pa3Hoobpa3me B LBETAX M OTTEHKAX Pa3/IMYHbIX Te.
Bo3moxHoe peweHue:

Ha mecte nepBoro nponycka AO0/KHO ObITb CNOBO «MNPU3MbI» UK
CNoBOCOYETAaHME «CTEKNAAHHOM NpPU3MbI», Ha MecTe BTOPOro —
cnoBocoyeTaHue «GMONETOBbIE TYUN».

OTBET: CTEKNAHHOWN NPU3MbI, PUONETOBbLIE NYyYn
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OMOPHbIA KOHCMEKT Ne 5.3

Tema 3aHATUA

CneuunanbHan Teopua oTHocuTenbHoctn (CTO)

CopeprkaHue
TEMBbI

MoHAaTMA: 3Heprua NoKosA.

3aKOHOMepHOCTH:

noctynatbl CTO; popmyna sHEPrMM NOKOA; CBA3b MACChl U SHEPTUU
cBOOOAHOM YaCTULLbI; 3/IEMEHTbI PEIATUBUCTCKOM ANHAMMUKM

Twnnbl 3aHATUA

KombuHMpoOBaHHbIE 3aHATHA

MNaaHupyemblie
obpasoBaTesibHble

® [NEeMOHCTPMPOBATb Ha MNPUMEpPAx pPa3BUTUA PENATUBUCTCKUX
npeacTtaBneHUn ponb U MecTo ¢U3MKM B GOPMUPOBAHUM
COBPEMEHHOM Hay4YHOM KapTUHbI MMpPa, B Pa3BUTUN COBPEMEHHOM
TEXHUKW U TEXHONIOTUNA;

* ncnonb3oBaTb MHPoOpMaLUUD GU3MYECKOTro coAepKaHuAa npu
peleHnn y4ebHbIX, NPaKTUYECKUX, NPOEKTHbIX n
nccnenoBaTeNbCKUX 33434, WHTerpupya uHopmauuio U3

pesynbTaTbl Pa3/INYHbIX MCTOYHUKOB N KPUTMYECKM ee OLeHNBas;
® pelaTb KaYecTBEHHbIe 33434u;
® pewaTtb pacyeTHble 334a4YM C SABHO 3a4aHHOW (GM3MYECKOoM
MoZaenbto Ha noctynatbl CTO, pacyeT sHEpPrumn NoKos;
® yYyuUTbIBATb MPaAHULbI NPUMEHEHUs 3akoHomepHocTen CTO npwu
peLeHMn GU3NYECKUX U MeKNPEeaMETHbIX 33434
dopmbl MpY OCBOEHUWN HOBbIX 3HAHWUIA U YMEHUI, NPU PeLleHNN 33434 U
opraHusaumm NPOBEAEHUN KOHTPONA — WHAMBUAYaNbHaA, ¢GpoHTaNbHasA,
yyebHom rpynnosas (Ha ycmoTpeHue npenogasaTtens)
AeATeNbHOCTU

TUNbl OLLEHOYHbIX
MeponpuATUIA

TeKywmuil KOHTPOJb: YCTHbIN N MUCbMEHHbIN (GPOHTaNbHbLIN
ONpoc; B3aMMOONpoc B Napax (rpynnax).
TemaTUyecKuit KOHTPO/Ib: MMCbMEHHAA CaMOCTOATeNbHAA paboTa

3agaHua gna
CaMOCTOATENIbHOTO
BbIMNO/IHEHMA

KauectBeHHble 3apauu:

1. Ha 3emne npoBoguTca uccnenoBaHMe 3aBUCMMOCTU YaCTOThI
3NIeKTPOMATHUTHBIX KonebaHui HaCcTpOeYyHoro KOHTYpa
paguonpuémHmKka OT ero  MHAOYKTMBHOCTU. TaKkoe e
nccnepoBaHMe nposBoguTcA Ha 6GopTy pakeTbl, ABMMKYLLENCA
pPaBHOMEPHO OT UeHTpa 3emaun co ckopoctbto 0,6c. byayt num
OT/AINYaTbCA pe3ynbTaTbl UccaenoBaHmin? 3emnto cuntante NCO.
OTBeT: pe3ybTaTbl UCCAEA0BAHNIN ByayT O4MHAKOBBIMU.

2. [1Be YacTMUbl NETAT CO CKOPOCTAMMU, PaBHbIMW CKOPOCTM CBETA
1) HaBCTpeYy Apyr ApYry; 2) NepneHANKYNAPHO ApYr Apyry. Yemy
paBHa CKOPOCTb BTOPOM YacCTuLbl OTHOCUTENbHO MEPBON B
KaXaom cnyyae?
Otset: 1) c; 2) c.

3. (BMNP) B wHepuumanbHOW cucTeme OTCYETA CBET OT
HEMoOABMXHOTO MCTOYHMKA PaACMPOCTPAHAETCA B BaKyyme CO
ckopocTbio ¢ = 300 000 km/c. KakoBa CKOPOCTb OTPaKEHHOro
CBeTa B MHEpLMANbHON CUCTEME OTCYETA, CBA3AHHOM C 3epKaiom,
KOTOpOeE yAanaeTca oT UCTOYHUKA CO CKOPOCTbO U?

OTserT: C.
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PacuétHble 3agaum:

1. Macca nokos npoToHa pasHa 1,67-1027 kr. IpoToH pa3roHseTcs
B YCKopuTene go ckopoctum 0,65c.

1) Yemy paBHa sHepPru1sa NOKos NPOTOHa?

2) Yemy paBHa KMHETUYECKAA SHEpPrMa NpoToHa?

OrBerT:
1) Eo = mc? = 15,0310 A = 936 MaB

2
mc*

2) Ex= 12 =19,7810 ik = 1232 MaB

Paspen 6. KsaHTOBas ¢pusunka

OMOPHbINA KOHCMEKT Ne 6.1

Tema 3aHATUA

KBaHTOBasA onTUKa

CopeprkaHue
TEMbI

MoHATUA: KOPNYCKY/NIAPHO-BONIHOBOW Ayanu3m; GOTOH; BOSHOBbIE
CBOWCTBA YacTUL; AaB/NeHMe CBeTa; XMMMUYECKoe AelCTBUe CBeTa;

doToaPPeKT.
3aKoOHOMepHOCTU: dopmyna MnaHKa; COOTHOLLEHMe
HeonpeaenéHHocten lenseHbepra; ypaBHeHME DUHWITENHA ANA
doToadpdeKTa.

®dusunyeckme onbiTbl: onbiTbl Jlebegesa M BaBuaoBa; ONbITbl
CtonetoBa no nccnegosaHuto potoadpdeKTa.
MpuHUMNbI aeiicTBUA NPUG60OPOB U YCTPOUCTB: POTO3/1EMEHTOB.

Tunbl 3aHATHA

KOM6MHMpOBaHHbIe 3aHATUA

MNnaHnpyemblie
obpa3oBaTesibHble
pe3ynbTathbl

OK 01, OK 02, OK 04, OK 05, OK 07

®* [EeMOHCTpMpOBaTb Ha MNpumepax Pa3BUTUA  KBAHTOBbIX
NPeAcTaBNeHUA ponb M Mmecto ¢U3MKM B GOPMMPOBAHUM
COBPEMEHHOM HAYYHOM KAPTUHbI MMPA, B Pa3BUTUU COBPEMEHHOM
TEXHUKWN U TEXHOIOTUI, B NPAKTUYECKON AeATENbHOCTU Ntogen;

* MPUMEHATb MOAENb YacTUubl ANA ONUCAHUA U O0b6BACHEHUA
3aKOHOB GOTO3PPEKTa;

®* NCNONb30BaTb WMHPOPMAUMIO GU3MYECKOro coAepKaHua npu
pelweHumn yyebHblX, NPaKTUYECKHUX, MPOEKTHbIX "
nccnepoBaTeNlbCKMX — 3afay,  WMHTerpupya  MHPopmaumio  u3
Pa3/INYHbIX UCTOYHUKOB U KPUTUYECKM € OLEHNBAA;

® pas3/NYaTb U YMETb UCMONb30BaTb B y4ebHO-MCCNen0BaTENbCKON
AEeATENbHOCTU MeTOoAbl HAYYHOro Mo3HaHMA U GOopMbl HayyHOro
MO3HaHUA;

®* MNpoBOAWUTb MNPAMbIE W KOCBEHHblE W3MEHEHUs U3NYECKUX
BE/INYMH npu nccnenoBaHum doToadpodekKTa, BblOMpan
n3mepuTesnbHble Npubopbl C y4eToM HeobxoaMMol TOYHOCTU
N3MEepPeHWNN, NNAaHMPOBATb XOA, M3MEPEHMUM, MONy4YaTb 3HAYeHue
N3mepsemMon Be/IMYMHbI U OLLEHMBATb OTHOCUTE/IbHYO NOTPELIHOCTb
no 3agaHHbiM popmysam;

® 11CN0/1b30BaTb YpPaBHEHMe DMHWTeNHa ana GoToadpdeKTa;

® pelaTb KAaYeCTBEHHbIE 33434M;
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® pelwaTb pacyeTHble 3a4ayn C SABHO 3adaHHOM ¢uM3nYecKon
MOAENbIo;

® MCNONb30BaTb 3HaHUA O PU3MYECKMX ODOBEKTaxX M nmpoueccax B
NoBCeAHEBHOM XM3HW Aana obecnedyeHua 6e3onacHOCTU npwu
obpalweHnn ¢ npubopamm N TEXHUYECKMMWU YCTPOMUCTBaAMMK, AA
COXpaHEeHUs 340pOBbA U CODAOAEHMA HOPM 3KOJIOTMYECKOrO
noBeAeHNs B OKpyXawuwen cpeae, ANA MPUHATUMA pPeLleHun B
noBceiHEBHOM XMU3HU

dopmbl
OopraHusauum

y4yebHol
OeATeNnbHOCTU

MpY OCBOEHUM HOBbIX 3HAHUIM WU YMEHUW, NPU PELUEHMM 3aday —
UHAMBMAYaNbHaA, @POHTaNbHAA, rpynnoBasa (Ha ycMOTpeHue
npenogasartens)

Tunbl OLLEHOYHbIX
MeponpuATAN

TeKywWwmit KOHTPOJIb: YCTHbIA U NMUCbMEHHbIN GPOHTANbHbIN ONPOC;
B3aMmoonpoc B napax (rpynnax).
TemaTUyecKuit KOHTPO/Ib: NUCbMEHHas camocToAaTeNbHaA paboTa

3agaHna gna
CaMOCTOATENIbHOIO
BbIMNO/NIHEHMA

KauecTtBeHHble 33pauum:

1. ®oTokatog ocBewalT cBeTOM. KaK M3meHATca (yBenmuuTcs,
YMEHbLIMNTCA, HE U3MEHUTCA) NPU 3aMeHe B YCTAaHOBKe XENToro
cBeTodMAbTPA Ha CUHWUI CAeayloLWMe BEINYUHDI:

1) Cnna TOKa HacblLeHMs

2) CkopocTb ¢poTOHOB

3) YacTtoTa ¢poToHOB

4) SHeprua $oTOHOB

5) KuHeTnuyeckas sHeprua BblOUTbIX 3/IEKTPOHOB

6) 3aaepKuBaloLLLee HanpaxeHne?

OtBer: 1) He nameHutcs
2) He usmenutca

3) YBenunuutca

4) YsenmuuTca

5) YBenununtca

6) YBennuntca

2. MpuaymainTte cnocob COPTUPOBKM MMKPOYACTUL, C MOMOLLbIO
[aBneHun ceeTa.

OtBeT: (Bo3moXHbIi) Moa, AelCTBMEM CUNbI CBETOBOrO AaB/IEHUS
4acTuubl, MMetowme pasHble Maccbl, byayT npuobpeTtaTb pasHble
yCKOpeHwUs.

PacuéTHble 3apauu:
1. Onpeaenute aHepruto GpoToHa YactoTom 2:10 ° 'y,
OtseT: 13,2 '10°%° Ak

2. dHeprua dotoHa coctasnset 3,3:101° k. Yemy paBHa A/iMHa
BOJIHbI 3TOro ¢oToHa?
OtgeT: 6107 m

3. Onpegennte nmnynbc $OTOHa, A/IMHA BOJIHbI KOTOPOro paBHa
410 m.
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Otser: 1,6510%° krm/c

4. Yemy paBHa 4acToTa M3/y4yeHUs, nagarowero Ha GOTOINEMEHT,
ecnn 3agepKuBatoulee HanpaxeHue coctasnfetr 0,5 B. Pabora
BbIX04a 3/IEKTPOHOB M3 AAHHOrO BewecTsa coctagadet 1,5 aB.
OrtserT: 4,810% Iy,

3apaum Ha UMTaTe/IbCKYHO F[PaMOTHOCTD:

1. (BMP) ®oTtopesucropobl

doTopesncTopamm HasbIBAKOTCA MNOJYNPOBOAHMKOBblIE NpPUGOPDI,
NPOBOANMOCTb (n, COOTBETCTBEHHO, 3NEeKTpUYecKoe
COMPOTMBNAEHME) KOTOPbIX MEHAeTcA noa [AencTBuem ceeTa.
MpuunHa $OTONPOBOAMMOCTN — BHYTPEHHUM ¢oTosadhPpeKkT -—
yBe/InyeHne KOHLLEHTPALMKN SNEKTPOHOB B 30HE MPOBOAMMOCTU U
ObIPOK B BaJIeHTHOM 30He. og BO3AENCTBMEM CBETOBOrO NMOTOKA
3/IEKTPUYECKOE COMPOTUB/IEHUE C/I0 YMEHbLUAETCA B HECKOJ/IbKO
pa3. PoToconpoTmBaeHUA 061a4at0T BbICOKOW YyBCTBUTENbHOCTbIO,
CTabUNbHOCTBLIO, SKOHOMWUYHbI U HAZAEKHbI B IKCN/IyaTaLUM.
CBeTO4yBCTBMTENbHbBIA CNOM NONYNPOBOAHMKOBOrO MaTepuana B
TaKKUX COMPOTUBAEHUAX nomeLLEH mexay AByMA
TOKONPOBOAALMMM 3n1eKTpogamu. Mpu ocselweHnmn poTopesncTopa
TOK B LLeNW CUMIbHO BO3pacTaeT. PasHOCTb TOKOB Npu Haauuuu um
OTCYTCTBUM OCBELLEHUA Ha3blBAa€TCA CBETOBOM TOK MAN (OTOTOK,
BE/INYMHA KOTOPOro 3aBMCUT OT MHTEHCMBHOCTU OCBELLEHMA,
BE/INYMHDBI MPUAOKEHHOTO HANpPAXEHMA, a TaKXKe OT BUAA WU
pa3mepoB NOAYNPOBOAHWUKA, UCNOJIb3yeMOro B poTopesncTope.
Hepoctatkom ¢pOTOPE3NCTOPOB, KAk M Nt0bbIX NOAYNPOBOAHUKOBbIX
npubopoB, ABNAETCA CYL,EeCTBEHHAA 3aBUCMMOCTb MapameTpoB OT
Temnepatypbl. CerogHA $OTOPE3UCTOPbLI LWMPOKO NPUMEHAOTCA BO
MHOIMMX OTpacaAX HayKM M TEXHUKWU. [aTunkm 3a4bIMNEHHOCTU
Pa3NMYHbIX OOBEKTOB, aBTOMATUYECKME BbIKAOYATENN YAUYHOTO
OCBELLEHNA W TYPHUKETbl B METPOMNO/INTEHE — MNpPUMEpbHI
npMmeHeHUA GoTOPE3NCTOPOB.

OTBeTbTE Ha BOMPOCHI:

1) Ha Kakom ABNEHMM OCHOBAH MPUHUMN  AENCTBUA
NoyNnpoBOAHUKOBbIX poTopesncTtopos? OTBET NOACHUTE.

2) LlenecoobpasHo v npumeHATb GoOTOpPE3UCTOPbl  ANA
aBTOMaTUYECKMX SATYNKOB B SOMEHHbIX Neyax?

Otser:

1) BHyTpeHHUN oTO3dDDEKT — yBE/NNYEHME KOHUEHTpaumm

3/1EKTPOHOB U AbIPOK MPU OCBELLEHUN.
2) HeT, T.K. WX CONPOTUBNEHME CYLECTBEHHO 3aBUCUT OT
TemnepaTtypbl

OMNOPHbIA KOHCMEKT Ne 6.2

Tema 3aHATUA

®duU3MKa aToma U aTOMHOro A4Apa

CopeprkaHue
TeMbl

NMoHaTMA: agepHaa mogenb aTtoma; moaesib aToma sogopoga H.
bopa;
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PaANOaKTUBHOCTb; AedeKT Macc; 3Heprua CBA3W; WMCKYCCTBEHHas
PaAMOaKTMBHOCTb; LEMNHaa AfepHas peakuua; TepmoaaepHas
peakuus; Buonornyeckoe [enCTBME MOHUIUPYIOWNX U3NYYEHWUI;
3N1eMeHTapHble YacTULbl;

3aKOHOMEpPHOCTU: KBaHTOBble nocTynatel H. bopa; 3akoH
PaANOaKTMBHOIO pacnaza; Npasmia CMeLWweHUA NPU PaanoaKTUBHbIX
npeBpaLLeHMAX; 3aKOH COXPAaHEHMA 3apsAL0BOro M MacCOBOro Yncen
B AAEPHbIX peakuusax; onpeaeneHue 3SHeprum CcBA3M sAapa MU
3HepreTMYecKoro Bbixoaa ALEPHON peakumu.

dusnuyeckne onbiTbl: onbIT Pesepdopaa no obHapyKeHUIO cocTasa
PaANOaKTMBHOIO M3y4yeHuA; onbiT Pesepdopaa No pacceaHuo o-
yactmy, 3¢deKT YepeHKoBa-BaBumnosa; onbiT Pesepdopaa no
0o6HapyXeHUo NPOTOHa (NepBan AgepHas peaKkuus).

MNpuHUMN aeiictBUA NPUOGOPOB M YCTPOMCTB: ANa HabnoaeHusa m
perncTpaumnmn YactTuL,; nasepa; A4EPHOro peakTopa

Tunbl 3aHATMA

KombuHMpOBaHHbIE 3aHATMA
KoHTposibHaA paborta

MNnaHnpyemblie
obpa3oBaTesibHble
pe3ynbTathbl

OK 01, OK 02, OK 04, OK 05, OK 07

® [EeMOHCTPMPOBaTb Ha MpUMepax pPa3BUTUA NpPeaCTaBNeHUA O
CTPOEHWWN BelLLeCcTBa posb U Mecto OU3MKM B GOPMUPOBAHUM
COBPEMEHHON HAYYHOM KAapTUHbl MMPA, B Pa3BUTUM COBPEMEHHOM
TEXHUKWN U TEXHOIOTUI, B NPAKTUYECKON AeATENbHOCTU Ntoaen;

® 16MOHCTPUPOBATb Ha MPUMEPAX B3aMMOCBA3b MeXay GU3MKOM U
APYTMMW  eCTEeCTBEHHbIMM  HayKamu  (xumuen,  6uonoruen,
acTpoHomMuelt);

®* MPUMEHATb MOLENN CTPOEHUA aToMa M aTOMHOro Aaapa AnA
06bACHEHMA KBAHTOBbIX ABNEHUN;

®* UCNONb30BaTb WMHOOPMAUMIO (U3MYECKOTro COAEPMKAHUA NpwU
pelweHumn yyebHblX, NPaKTUYECKMX, NPOEKTHbIX n
nccnepoBaTeNlbCKUMX — 3afay,  MHTerpupya  WMHOopmauuio 13
Pa3/INYHbIX UCTOYHUKOB U KPUTUYECKM €€ OLEHNBAA;

® pas3/NyaTb U YMeTb UCMONb30BaTb B y4ebHO-MCCNe[0BaTENbCKON
[eATENbHOCTU MeTOoAbl HAy4yHOro MNo3HaHMA U GOPMbl Hay4YHOro
NO3HAHWUA, AEMOHCTPUPYA HA NPUMEPAX UX POJiIb U MECTO B HAYYHOM
NO3HaHWUMK;

®* WCNONb30BaTb MPaBMAA CMELLEHMA, 3aKOH PaAAMOAKTUBHOIO
pacnaga, onpegeneHua SHEePrMnm CBA3M aTOMHOTO Agpa W
SHEePreTUYECKUN BbIXOA ALEPHON peakuMn C y4eTOM rpaHuL, MX
NPUMEHUMOCTH;

® pelaTb KAYeCTBEHHbIE 33434M;

® pewaTtb pacyeTHble 3afauyM C ABHO 334aHHON GU3NYECKON
MOZE/Nbl0 Ha onpeaeneHne NpPoAyKTOB PaAMOaKTUBHOIO pacnasa u
AOEPHbIX  peaKkuui; Ha onpegeneHve  Konudectea  (ponu)
PaAMOAKTMBHbIX AZEP; HaA PaACYéT 3SHepruM CBA3U Agpa W
3HepreTMYECKOro BbIXoaA AAEPHOM peaKkLumu;

® 1CNO/Ib30BaTb 3HAHWA O PAAMOAKTUMBHOCTM B MOBCEAHEBHOWM
U3HKM ans obecneyeHma 6esonmacHoCcTM npu  obpaweHun ¢
npmbopamm M TEXHUYECKMMU YCTPOMCTBAMU, ANA COXpPaHEeHUA
300p0BbA M COBNOAEHMA HOPM 3KOMIOTMYECKOTO MOBEAEHUA B
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OKpyXKallen cpege, ANA NPUHATUA PeELIEHUA B MOBCEAHEBHOWM
KU3HU

dopmbl
OopraHusauum

y4yebHol
0eATeNnbHOCTU

Mpn OCBOEHMM HOBbIX 3HAHUA U YMEHWUIN, NPU PeLleHnn 3a8ad m
NpoBeAEHNN  KOHTPONA — WHAMBMAYANbHAA, (POHTANbHaA,
rpynnosas (Ha ycmoTpeHue npenogasaTens)

Tunbl OLEHOYHbIX
MeponpuATA

TeKywWwmni KOHTPO/Ib: YCTHbIA U NMUCbMEHHbIN GPOHTaNbHbIN ONPOC;
B3aMMOOMNPOC B Napax (rpynnax).
TemaTnyecKuit KOHTPO/Ib: NUCbMEHHAsA KOHTPO/IbHaA paboTa

3agaHna gna
CaMOCTOATENIbHOIO
BbIMNO/IHEHMA

KauecTtBeHHble 3apauum:
1. Ha pucyHKe npeAcTaB/iieHa AMarpamMmma SHEPreTUYECKUX YPOBHEN
HEKOTOpOro aToma.

Es
Ey
B3

B

£y )

Kakon K13  OTMEeYeHHbIX CTPenKamMu NepexomoB  Mexay
3HepreTMYeCKMMM YPOBHSMM CONPOBOXKAAETCA

1) N3nyuyeHnem poToHa Hambonbluel YacToTbl

2) MornouweHnem ¢oToHa c Hanbonbluen ANNHON BOJIHbI?
OtBet: 1) Es—E1; 2) E1 — E2

2. Appo aTomMa 3axBaTUNO 3NEKTPOH. Kak M3meHATca (yBennumtcs,
YMEHbLMNTCA, HE U3MEHUTCA) NPU 3TOM YMC/O MPOTOHOB M UYMCAO
HEeMNTPOHOB B Agpe?

OTBET: 4YWCNO MNPOTOHOB  YMEHbBLIMTCA, YUCAO HEWUTPOHOB
yBENNUUNTCA.

PacuéTHble 3aaaum:
1. B Tabnvue npusBeaeHbl 3HAYEHUA SHEPrMii aToma BOAOPOAa B
Pa3/INYHbIX CTALMOHAPHbIX COCTOAHUAX.

Ne ypoBHA E, oB
1 -13,6
2 -3,4
3 -1,5
4 -0,85

Paccuntaiite sHepruto ¢$oTOHa, NPU MNOrNOWEHUN KOTOPOro aTtom
BOAOPOAA COBEPLUNT Nepexoq ¢ 1-ro ypoBHsA Ha 3-i.
OtBeT: E=12,13B

2. Appo 238U npetepnesaer a-pacnaf U 4Ba 3NEKTPOHHbIX fB-
pacnaga. Onpegenute JodyepHee AA4PO, MO/AyumBlieecas B
pesynbraTe.
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OTBeT: 9,23*U

3. Mpu 6bombapagmpoBKke HeKkoToporo agapa X o-4acTMUaMmM
obpasytoTca kucnopogs, 0 u HelTpoH. Onpeaenute aapo X.
Otser: ¢3C.

4. Nepwopg nonypacnasa B-pagnoakTMBHOro n3otona paseH 12,4 u.
Kakaa gonsa oT HavanbHoro 60/blWOro Yncna Agep 3Toro M3oTona,
ocTaHeTcs yepes 24,8 4?

OrBert: 0,25

5. OnpegenuTe coctas aapa M30Tona BMcmyTa s3223Bi.
OtBeT: 83 npoToHa, 120 HelTpoHOB

6. Macca agpa nsotona pTyTh so'’®Hg coctasnaet 175,98735 a.e.m.
Onpepenute:

1) JedeKT macc

2) SHepruio cBA3M aapa

Ortsert: 1) 11,779 M3B; 2) 1370 M3B

7. Appo nsotona 6epunnua ,2Be obpasyetca B Heapax 3883/, Ho oHO
ABMIAETCA OYEeHb HEYCTOMYMBbLIM, TMPAKTUYECKU Cpasy Ke
pacnagaeTca Ha 2 a-4acTuubl. PaccuntanTe sHepreTMYeCKMn BbIXOL,
[JaHHON peakumn. dHeprua csasm msotona 42Be pasHa 56,5 M3B,
3Heprua cBA3M a-4acTuubl paBHa 28,296 M3B.

OTtBeT: 0,092 M3B.

paduryeckue 3agaum:

1. Ha pucyHKe npeacTtasneH rpaduk 3aBUCMMOCTU KOIMYECTBA AAep
HEKOTOPOro PasMOaKTUBHOIO M30TOMNA OT BPEMEHM.

N10®2 §}

¥ .

2

0 500 1000 1500 £ s

1) Onpeaenute nepuog noaypacnaga 4aHHOro n3oTona.

2) Yepes Kakon NPOMEXKYTOK BpemeHu octaHeTca 12,5% aaep
OT HAYa/IbHOrO YMcna Agep 3Toro nsoTtona?

OtBert: 1) 750 muH; 2) 2250 MUH
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OIIOPHBIN KOHCIIEKT Ne 7.1

Tema 3ansTus

Ctpoenne CotHEYHOH CHCTEMbI

Coneprxanue
TEMBbI

TlonsiTus: TIAHETHI 36MHOM rpynnbl U IJIAHCTBI-TUT'AHTBI; MaJIbIC TCJIa
ConneuHoii cuctemsl; cuctema 3emisi—JlyHa.

3akoHoMepHocTH: THTIOTe3a O (opmupoBanmu Bcex Ten ConHEYHON
CUCTEMBI B IIPOLIECCE JUIUTEIBHON 3BOJIIOIMHN XOJIOJHOIO Ta30IbLIEBOTO
oOnaka

Twure! 3agsTHS

Komb6uHrpoBaHHble ypoku

[Tnanupyembie
00pazoBarebHbIC
pe3yJIbTaThl

* IEMOHCTPUPOBATH Ha TpuMepe cTpoeHuss COTHEYHOW CHCTEMBI POJb U
MECTO acCTPOHOMHUM B (POPMHUPOBAHUU COBPEMEHHOIN HAay4yHON KapTHHbI
MHpA, B Pa3BUTHUH COBPEMEHHON TEXHUKU U TEXHOJIOTHUM, B IPAKTHYECKOU
JeATEIIFHOCTH JIFOJIEH;

* JICMOHCTPUPOBATh HA MPHUMEPaxX B3aMMOCBSI3b MEXKIY aCTPOHOMHEH U
JIPYTUMH €CTECTBEHHBIMU HAyKaMU;

* WCMOJBh30BaTh HWH(POPMAIUIO ACTPOHOMHUYECKOTO COJEPKAHUS IPH
pEelICHHH YYeOHBIX, TMPAKTHYECKUX, MPOCKTHBIX M HCCIEA0BATEIHCKUX
3a/1a4, WHTETPUPYd HHPOPMAIMIO W3 pPa3IUYHBIX HCTOYHHKOB H
KPUTUYECKH €€ OIICHUBAS;

* pa3aWuaTh M YMETh UCIOJB30BaTh B y4eOHO-HCCIICIOBATEIBCKON
JESTETPHOCTH METOJIbI HAay4YHOTO ITO3HAHWs (HAOJIOJCHHE, OIHCaHUE,
MU3MepEeHHue, SKCIEPUMEHT, BBIJIBWKEHUE THUIIOTE3bl, MOJEIUPOBAHUE U
T.71.) W QOpMbl HaydyHOTO TMO3HaHUSA ((aKThl, 3aKOHBI, TEOPHH),
JEMOHCTPUPYSI Ha MPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUU;

* ompeneniaTh U paznuyarh noHATUs (CojHE4Has cUCTeMa, IUIaHeTa, ee
CIYTHUKH, TUTAHETHI 3€MHO T'PYMIIbI, MJIAHETHI-TUTAaHThI, KOJIbIA IJIaHeT,
Majble TeNla, acTepouibl, IJIAHEThI-KapJIUKH, KOMETHI, METEOPOUBbI,
METEOPbI, OOJTUIBI, METEOPUTHI);

* UCTOJIb30BaTh IS OMUCAHUS XapaKTepa MPOTEKaHUSI aCTPOHOMHUYECKUX
nporeccoB (GU3NUECKUe 3aKOHBI ((POopMyIHpoBaTh U 0OOCHOBBIBATH
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOI THIIOTE3bI O (POPMUPOBAHUM BCEX TET
CoHeyHOM CUCTeMBI U3 €IMHOTO T'a30MbLIEBOT0 00J1aKa) ¢ y4eTOM I'PaHuLl
UX IPUMEHUMOCTH;

* pemiath KayeCTBEHHbIE 3ajaud (B TOM YHCJIE M MEXIPEAMETHOTO
XapakTepa): HCIONb3ysd MOJAENTH, (PU3NYECKUE BEIUYUHBI U 3aKOHBI,
BBICTPanBaTh JOIMUYECKU BEPHYIO LIETIOYKY 0ObSICHEHUS (0Ka3aTebCTBA)
IPEIOKEHHOT0 B 3a/1aue mpoliecca (SBJICHUs);

* pemiath 3a/1a4d Ha pacyeT OCHOBHBIX XapaKTEPUCTHK IUIAHET U MaJbIX
Tten CONHEYHON CHUCTeMbI M OOBSCHITh MPUYMHBI UX 3HAUUTEIbHBIX
pasnuyui;

* UCMOJIb30BaTh 3HaHUS 00 aCTPOHOMHUYECKHX OOBEKTaX M MpoIeccax B
MOBCEIHEBHON JKM3HHM Juis oOecrieueHus O0e30macHOCTH (0OBSCHATH
CYITHOCTb aCTEPOHIHO-KOMETHOW OMACHOCTH, BO3MOKHOCTH M CIIOCOOBI
€€ TNpeJOTBpAIICHHUs), A1 COXPAHEHUS 3I0POBbS M COOIIOJCHHS HOPM
9KOJIOTHYECKOTO TOBEJCHHS B OKpYXalollel cpene, Uis NPUHATUS
pPELICHNI B TOBCETHEBHOM KU3HU.
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IIpy oCBOCHMM HOBBIX 3HAHMM M YMEHMH, IPU pEUICHUM 3a1a4 HU

®opMmsbl
e — MIPOBEJICHUU KOHTPOJISI — MHIUBUTyaIbHAS, (POHTAIbHAS, TPYMIIOBast (Ha
p . YCMOTpPEHHE MPETogaBaTesl)
yueOHOM
IEATENBHOCTH
Merons! u Texymmii KOHTPOJIb: YCTHBIi W NHUCHMEHHBIA (POHTAIBHBIA OIPOC;
cpencraa B3alMOOIIPOC B Mapax (Tpymnmnax).
KOHTPOJIA TemaTnyeckuii KOHTPOJIb: MMCHMEHHAS CAMOCTOSITEIbHAS padoTa
KauyecrBeHHbIe 3a1a4H:
1. Paccmotpute TaOmuily, COIEpXKAIIYI0 XapaKTEPUCTHKH HEKOTOPBIX
CIyTHUKOB I1aHeT CONHEYHON CHCTEMBI.
Hazpanu Pagnyc | Pamgmyc Cpennnn Bropas
e IUIOTHOCTD
CIIYTHUKA [ OPOUTHI, kocmuyeckas |Ilnanera
CIYTHUK :
, KM ThIC. KM 3 CKOPOCTh, M/C
a r/eM
Jlyna 1737 384,4 3,35 2038 3emiis
doboc ~12 9,38 2,20 11 Mapc
EBpoma 1569 670,9 2,97 2040 OmuTep
Kammucro 2400 1883 1,86 2420 IOnurep
Ho 1815 422,6 3,57 2560 Onwurep
Turtan 2575 1221,9 1,88 2640 CarypH
3amanus Ui
CaMOCTOATEIIBHOIO | | OGepon 761 587,0 1,50 770 Vpan
BBITIOJIHCHUSA
Tpuron 1350 355,0 2,08 1450 Henryn

Bribepute nBa yTBEpKIASHHUS, KOTOPBIE COOTBETCTBYIOT XapaKTEpHUCTHKAM
IIJIaHeT.

1) Macca Jlyns! 6ombimie macest Ho.

2) YckopeHne cBo6oHOro naaenns Ha TputoHe npuMepHo pasro 0,79 m/c?.

3) Cma mputspkenuss Mo k FOmurepy Oomnbine, 4eM cCuila TPHUTSDKEHUS
EBpornst.

4)IlepBass xocmudeckast ckopoctb miusi doboca cocraBisieT TPUMEPHO
0,08 xkm/c.

5) lepuon obpamenus Kammucro menbpine meproma oOpamieHust EBpoITbI
Bokpyr IOnuTtepa.
OrBert: 23

2. Ha pucyHke npHuBeIeHO cxeMaTHYeCcKoe N300pa’keHHe COJTHEUHOM
cucteMbl. [lnmaHeTsl Ha 3TOM pHCyHKEe 0003HaueHbl HH(pamH.
Bribepure U3 NMpUBENEHHBIX HIKE YTBEPXKIEHUH /1Ba BEPHBIX, U
YK)KUTE UX HOMEpA.
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1) Ilnaneroii 2 sBisiercs Benepa.

2) IInanera 5 OTHOCUTCS K TUTAHETaM 3€MHOM TPYIIIIBI.

3) Ilnanera 3 umeer 1 cnyTHUK.

4) Ilnanera 5 HEe UMEET CITyTHUKOB.

5) ATmocdepa mianeTsl | COCTOUT, B OCHOBHOM, U3 YIJIEKUCIIOTO Ta3a.
OtBerT: 13

3. JlaHBI 3JIeMEHTBI OPOUT HEKOTOPBIX ACTEPOHIOB.

Haspanmue BOJ‘IBI[IZ:: ::o.nyocb, T HaK.ﬂoneH?e opouTHY
Jlamox 12 0,87 62
1992 QB1 44 0,066 2,2
Xapukio 16 0,17 23
I'extop 5,2 0,022 18
Kubena 3.4 0,11 3,6
Actpes 2,6 0,19 54
Kacranus 1,1 0,48 8,9

BriGepute 1Ba yTBEpKIeHUS, KOTOPBIE COOTBETCTBYIOT TPUBEAEHHBIM
acTepouiam.

1) Actepounn Xapukio ABHKETCsS MexXIy opoutamu CaTypHa u YpaHa.

2) Kubena, Kactanus u Actpess — Bce acTepou bl TJIABHOTO MOsca.

3) JlamoxJ1 BbIIIIEe BCEX MOJHUMAETCS HAJl TNIOCKOCTHIO SKIUTITUKH.

4) B nepurenuu cBoei opOuThl ['ekTop 6osiee yeM B J1Ba pa3a Oirke K
CounHity, uem B adenuu.

5) lepuon obpamenus 1992 QB1 Bokpyr Connua 6omee 300 ner.
OTBerT: 13.

Pacuérnnle 3agaumn:

1. Ha moBepXHOCTH KakOM IJaHEThl 3eMHOU T'PYMIIbl BEC KOCMOHABTOB
OyJeT HauMEHbIIUM?

Otger: Bec OyneT HanMeHbIUH Ha Mapce — B 2,6 pa3a MeHbIIE, YeM Ha

3emie
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OIIOPHBLIN KOHCIIEKT Ne 7.2

Tema 3ansTus

IBosaronusa Beenennoii

Coneprxanue
TEMBbI

Ionsitusi: crpoerre u 3Boiroruss ConHIA W 3BE3N; KiacCHUpUKAIUS
3Bé3I[; KOHCYHBIC CTaAUHN )KU3HU 3BC3 /1.

FaHaKTI/IKa; COBPEMCHHBIC MNPCACTABJICHUSA O CTPOCHHWU M DBOJIOLUH
Bcenennoi.

3aKOHOMEPHOCTH: TUarpaMma «CIEKTP — CBETUMOCTBY», 3aBHCHMOCTD
CKOPOCTH H MPOIOHKUTEIILHOCTH IBOJIIOIIUY 3BE3]] OT UX MACCHI;

BeIBOA A. A. ®puamana o HectaunoHapHocTH Bceenennoii; «KpacHoe
CMEIIEeHNEe» B CHEKTpax TaJlakTUK M 3aKOH XaOOma; rumorte3a [. A.
l'amoBa o0 TropsiueM Hauwane Bcenennoit, ee 000CHOBaHHME |
IIOATBEPKICHUE.

Ture! 3agsTHS

Komb6uHupoBaHHbIe ypoku
JlaGoparopnas paboTta

[Tnanupyembie
o0pazoBarelbHbIC
Ppe3yibTaThl

* JIEMOHCTPUPOBATh Ha MpHUMEpax CTPOCHUS W DBOJIONUU 3BE3 U
BcenenHoii posib 1 MECTO aCTPOHOMHHU B POPMHUPOBAHUU COBPEMEHHOMN
HaydHOW KapTUHBI MHUPA, B PaA3BUTHU COBPEMEHHOW TEXHHKH H
TEXHOJIOTHi, B TPAKTUYECKON EATEIIbHOCTH JIFOJEH;

* IEMOHCTPUPOBATh Ha MPUMEpPax B3aUMOCBS3b MEXKY aCTPOHOMHEH U
JIPYTMMHU €CTECTBEHHBIMU HayKaMU;

* HCIOJIb30BaTh HMH(OPMALMIO ACTPOHOMHUYECKOTO COJEp)KAHUS MpU
pelIeHUH y4eOHBIX, MIPAKTHUECKUX, MPOEKTHBIX U HCCIEI0BATEIbCKUX
3a1a4, UHTErpuUpys HUHGQOpPMAIMIO W3 pPa3IUYHBIX HCTOYHUKOB U
KPUTHYECKH €€ OLICHUBAs;

* pa3nuuaTh M YMETh MHCIIOJIb30BATh B Y4eOHO-HCCIIEI0BATEILCKOM
NEeSITEeIbHOCTH METOJbl HAYYHOTO IMO3HaHus (HaOIIOZeHHEe, ONUCaHUE,
U3MEpEeHHe, SKCIEPUMEHT, BBIJBIKEHUE TUIOTE3bl, MOJICIUPOBAHUE U
T.1.) W ¢GopMbl HaydHOro To3HaHUsA ((aKTel, 3aKOHBI, TEOPHUH),
JEMOHCTPUPYSI Ha MPUMEPAX UX POJIb U MECTO B HAYYHOM IO3HAHUU;

o OTpEeNeNATh W pa3iuyaTh MHOHATHUS (3Be34a, MOJETb 3BE3JbI,
CBETUMOCTb, TAPCEK, CBETOBOM TON);

* MPOBOJIUTH UCCIICIOBAHUS 3aBUCUMOCTEN MEXIy aCTPOHOMUYECKHUMHU
BEJIMUYMHAMU M TPOIECCAMU: JMarpamMma «CHEKTp — CBETUMOCTbHY,
3aBUCHUMOCTh CKOPOCTH M MPOJIOJKUTEIBHOCTH 3BOIOIMH 3BE3]1 OT UX
MacChl, CpaBHUBaTh BbIBOJBI A. DiiHmTelHAa U A. A. @puamana
OTHOCHUTENIbHO Mojielu BceneHHoil; MHTepIpeTHpoBaTh COBPEMEHHBIE
JMaHHbIe 00 YCKOpPeHHH paciiupeHusi BceneHHOW Kak pe3ynabTaTa
JIEHCTBUSI aHTUTATOTEHUS KTEMHOU SHEPTrUn» — BUJA MaTEPUH, IPUPOJa
KOTOPOM €l1e HEM3BECTHA; IPUMEHSAThH 3BE3/IHYIO KapTy JJIsl MMOMCKA Ha
HeOe ONPEe/IENIeHHBIX CO3BE3/INI U 3BE3I;

* UCIIOJIB30BATh ISl OMMCAHUS XapaKTepa NPOTEKaHUsI aCTPOHOMUYECKHUX
nporeccoB (U3NYECKre 3aKOHBI (OTPEIENATh PACCTOSHUE 0 TaJaKTHK
Ha OCHOBE 3aKkOoHa Xab0ia; MO0 CBETUMOCTHU CBEPXHOBBIX; OIICHHBATH
Bo3pacT BceneHnHoil Ha OCHOBE MOCTOSIHHOW Xa00ia) ¢ y4eToOM TpaHuI]
WX IPUMEHUMOCTH;

133




* pemiath KayecTBEHHBbIC 3aJaud (B TOM YHCIE M MEKIPEIMETHOTO
XapakTepa): HUCIOJIb3Yys MOJenH, (U3UYECKUE BEIUYHHBI W 3aKOHBI,
BBICTPaNBAaTh JIOTHYECKH BEPHYIO HETOYKY 00BsICHEHUS
(mokazarenbCTBA) MPEAIOKEHHOTO B 3a/1a4e mpolecca (SIBJICHUs);

* pemarth 3324 Ha KJIACCH(HMKALNIO OCHOBHBIX MEPHOIOB IBOJIOIUH
BcenenHol ¢ MOMEHTa Hayana ee pacliMpeHnst — boJIbIIoro B3pbIBa; Ha
OTIpE/ICICHNE PACCTOSIHUS OO 3BE3JHBIX CKOIJICHWH M TaJaKTHK II0
negenaM Ha OCHOBE 3aBHCHMOCTH «IIEPHOJ] — CBETUMOCTB»; Ha
pacrio3HaBaHWE THUIIOB TAJIAKTUK (CIUpaJbHBIE, OJJUIMITHYECKHE,
HETIPaBWIIbHBIC); XapaKTepPH30BaTh OCHOBHBIC MapaMeTpbl [ amakTuku
(pa3Mepsl, cocTaB, CTPYKTYpa U KHHEMATHKA);

* coOmomaTth mpaBuia 0O€30MacHOrO TpyAa HpU  MPOBEAECHUU
HCCIIEIOBAaHUN B paMKax Yy4eOHOro »SKCIEepUMEHTa M y4eOHO-
HCCIIEIOBATENIbCKONW  JIESATENIbHOCTH (C  MCIIOJIb30BAaHUEM LHU(PPOBBIX
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMS);

* UCTOJIB30BATh 3HAHUS 00 aCTPOHOMHUYECKMX OOBEKTaX M IMPOIECCax B
MTOBCETHEBHOM KU3HU 151 0OecrieueHus: 0€301MacHOCTH, JJIsl COXpaHEHHS
3M0pOBBSI W COONIIOJICHUS HOPM DKOJIOTHMYECKOTO TIOBEJCHUS B
OKpYKarollen cpeie, Uil IPUHITUS PENICHUN B TOBCETHEBHOMN KU3HU

[Ipn ocBOEHHMM HOBBIX 3HAaHWHW M YMEHUH, NPU PEIICHHH 3a71a4 U

S;)C;I;ﬁ;;aunn MPOBEJCHUU KOHTPOJISI — WHAMBHUAyaldbHas, (pOHTaIbHAs, TPYIIIOBas
yueGHO (Ha ycMoTpeHue npenozlaBaTenﬂz.

[Ipu BBIMOIHEHNH TAOOPATOPHOM PabOTHI — MapHas (TPyImoBasi)
NeSITeIbHOCTH
MeTos i Texkymmii KOHTPOJIb: YCTHBIM W TUCBMEHHBIH (POHTAIBHBIN OIPOC;
cpescTBa B3AMOOTIPOC B Napax (rpymmax). § )
KOHTpOS TEMaTPI‘IECKI(IfI KOHTPOJIb: THCBMEHHBIH OTYET O BBINOJHEHUU

nabopaTopHO pabOTHI.

KauecrBenHble 3a1aun:

1. PaccmoTpure cXeMy CTpOCHHs Halled ChupadbHON ['amakThku

(BUIBI TUIAIIMSA U € pebpa).
Kopona
G

3agaHus s
CaMOCTOSITEITHHOTO
BBITIOJTHEHUS 0

Kunonapcexn

Bribepute Bce  BepHbIE YTBEP)KICHUS, KOTOpPBIE COOTBETCTBYIOT
3JIeMEeHTaM, 0003HaYeHHBIM Iudpamu 1-5.

1) Hudpa 1 — sapo [anaktuky.

2) Hudpa 2 — ckoruieHus OeNbIX KapiIMKOB Ha Kparo ['anakTuKy.

3) Hudpa 3 — mapoBble CKOIUICHHUS.

4) lucdpa 4 — nonoxenue cozpe3qus Tener B CIUPaILHOM pyKaBe.

5) Hudpa 5— 10 000 cBETOBBIX JIET.
OtgerT: 13
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2. DnueuH Xab06s ycraHoBmi, uTto Beenennas pacmmupsiercs. Beidepure
BCE BEpHBIC YTBEP)KIEHHS, KOTOPHIE NPABUIBHO OIKCHIBAIOT 3TO
SIBJICHUE.

1) O6pazoBaBiieecs BO BpeMs bosbiioro B3pbiBa KECTKOE ramMma-
U3Iy4YEeHUE PETUCTPUPYETCS OpOUTATBHBIMH TE€JIECKOIIaMH B BU/IE FaMMa-
BCIIBIIICK.

2) IlpuunHoii  pacmiupenust BceneHHoil  siBisiercs  Oosblioe
KOJIMYECTBO aHTUMATEPUU B TaJIaKTUKAX.

3) Pacuupenne BeeneHHONM TPOUCXOIUT € YCKOPEHUEM.

4) Bce 3B&31b1 B Hamelt ["anaktuke ynanstores ot ConHIa.

5) PaccTositnne Mexay AOCTaTOYHO YAANEHHBIMU OPYr OT Jpyra
o0bexkTaMu BeeneHHOM co BpeMeHeM yBeIMYUBaeTCsl.

Ortser: 35.

3. BeiOepure mBa THIIA OOBEKTOB, KOTOPBIE NPHUCYTCTBYIOT TJIAaBHBIM
00pa3oM B JucKe Hamiel ['anakTukm.
1) Marennanossl O6naka
2) paccessHHBIE 3BE3THBIE CKOTUICHUS
3) xkBazapsl
4) mapoBbIe 3BE3THBIE CKOTUICHUS
5) Mex3BE3AHBIN Ta3
OTtBeT: 25.

4. 3Be3aHbIC CKOIUIGHMS COZAEpXkAaT THICAYM M JakKe MUJUIMOHBI 3BE3.
Boibepute 1Ba yTBEpKAEHHUS, KOTOPbIE MPABHJIBHO OIHKCHIBAIOT
3BE31bI  OAHOTO  cKorwieHus. Ilog  cloBOM — «OAMHAKOBBIN»
MOHMMAETCs OJIM30CTh COOTBETCTBYIOIIMX 3HAYEHUH U1 3BE3N
JTAHHOTO CKOIUICHHUSL.

1) Bce 3BE311bI CKOTUICHHS IMEIOT OJIMHAKOBYIO TEMIIEPATYPY.

2) Bce 3BE3/1bI CKOIJICHUS UIMEIOT OJIMHAKOBBIN Mapaijiakc.

3) Bce 3BE3/1b1 CKOIICHUS] UIMEIOT OJIMHAKOBYIO Maccy.

4) Bce 3BE3/1bI CKOILICHUSI IMEIOT OJMHAKOBYIO CBETUMOCTb.

5) Bce 3BE3/1b1 CKOIUICHHSI UMEIOT OJIMHAKOBBII BO3pACT.
OrBeT: 25.

5 B Ta6n1/1ue JaHbl CBCACHHA O HCKOTOPLIX I'aJJTaKTHKaAX.

I'anaktuka | Paccrosinue, Mk BHHHD;:T‘IZ;HOBOﬁ BHHI;“:;Z::;G;?HM
M31 0,77 3,3-1,2° +3,4
M32 0,76 86,0 +8,1
M33 0,89 60 - 35,0' +5,7
[Teus 0,14 27 -27,0' +7,4
WLM 0,93 11,5-4,0' +11,1

BBI6epI/ITC BCC BCPHLIC YTBCPIKACHH A, KOTOPBIC COOTBCTCTBYIOT 3TUM
TraJJaKTHUKaM.
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1) Paccrosinne 10 Bcex MSATH TalakTUK MOKHO ONPENIEIUTh C
MOMOIIIBIO 3aKOHa Xab0ma.

2) Ceet ot ranmaktuku M32, npuHuMaeMblii ceifuac Ha 3emuiie, ObLI
HCIYILLEH IPUMEPHO 2,5 MJIH JIET Ha3al.

3) Jluneitnblii pazmep ranakTuka M33 Gonblie, ueM ranakTuku [1edb.

4) 'anaktuka WLM camas sipkasi B 3TOM CITUCKE.

5) Cpenu s1tux ranaktuk M31 Ha HeOe 3aHUMAET camMyr0 OOJIBIIYIO
IUIOIIA/1b.
Ortser: 235.

6. Ha pucynke npencrasiena quarpamma [ eprommpysra — Paccerna.

Bribepure 1Ba yIBep>kIeHHsS O 3Be€3/1aX, KOTOPbIE COOTBETCTBYIOT
JMarpaMmMe.

1) 3Be3na berenbreiize OTHOCUTCSI K CBEPXTUTaHTaM, TOCKOJIBKY €€
paauyc oyt B 1000 pa3 npesbimaer paguyc ConHua.

2) «Ku3HeHHBIH LMK 3BE3/bl CHeKTpasibHOro kiacca K riaBHoi
IOCJIeIOBATENbHOCTH 00Jiee KOPOTKUH, 4YeM 3Be3[bl CHEKTPAJIbHOTO
Kj1acca B rimaBHOM nociie0BaTebHOCTH.

3) 3BE3bI-CBEpXITUTaHThl MMEIOT OYEHb OOJIBLIYI0  CPEIHIO0
IUIOTHOCTb.

4)3Bezna [lene®6 wumeer Temmeparypy mnoBepxHocTH 8550K wu
OTHOCHUTCS K 3B€3/1aM CIIEKTPAJILHOrO Kiacca M.

5) 3Be3na 40 Dpunana B oTHOCHTCS K O€JIBIM KapiHKaM, MOCKOJIbKY
e€¢ nmametp cocrasisger 0,014 nmuamerpa ConHua M e€e CHEKTpaJIbHBIN
Kacc A.

Oreer: 15

7. PaCCMOTpI/ITC Ta6n1/1uy, COZCPKAIIYIO CBCACHUS O APKUX 3BC3AaX.
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M P Paccrosinue
HaumenoBanue | Temneparypa, & Mi;cccczx (8 piﬁﬁizax 10 3Be3/bI
Sl S CoJiH112) CoJtH112)
(cB. ron)
Anpaebapan 3500 2,5 43 65
AnpTaup 8000 1,7 1,7 17
berenbreiize 3600 15 1000 650
Bera 9600 2 3 25
Kamnemnna 5000 3 12 42
Kacrop 10400 2 2,5 50
[pornon 6600 1,5 2 11
Crmka 22000 11 8 260

BriGepute Bce BepHBIE YTBEPXKACHHS, KOTOPHIE COOTBETCTBYIOT
XapaKTEPUCTHKAM 3BE3I.

1) 3Be3na [IponoH OTHOCUTCS K O€TTBIM KapJIUKaM.

2) Paccrosinue no Anpraupa B 15 pa3 menbliie pacctosHus 10 CrukH.

3) 3Be3npl Kactop u Bera npuHamiexxar Kk 0THOMY CHEKTPaIbHOMY
KJIaccy.

4) 3Be3na Kanenna siBnsiercs 38e3m01 Tuna CosrHIIe.

5) IlnotHOCTH 3BE3BI AnbAcOapan Oyn3ka K TIOTHOCTH CoJTHIIA.
OTtBerT: 23

Pacuérnnie 3apaun:

1. Omnpenenure pammyc 3Be3nbl Bera, xoropas m3iaydaer B 55 pa3
oosbmre sHeprun, yem Comnnie. Temneparypa noBepxnoctu 11000
K. Kakoii Bug uMena Obl 3Ta 3Be€31a Ha HalieM HeOe, eciau Obl OHA
cBetmiia Ha Mecte ComHna?
OtBert: 3Be31a Bera umeer paguyc B 2 pasza 6oabiuii, yem y CoHia,
MOATOMY Ha HalleM HeOe oHa mMesa Obl BHJ CHHErO JIMCKA C YIJIOBBIM
muameTpoMm 1°. Ecim Obl Bera cBeruna Bmecto CounHna, TO 3eMils
noJtydaiia Obl B 55 pa3 00JIbIle SHEPTUH, YeM TeIephb, U TEMIIepaTrypa Ha
ee nmoBepxHocTH ObL1a ObI Bhiie 1000 °C. Takum 00pa3om, yciIoBuUs Ha
HaIeH TUIaHeTe CTalii Obl HE IPUTOHBIMH JIJIsl JTFOOBIX (JOPM JKHU3HHU.

2. Bpluucnure nHMHEWHBIM pa3Mep COJHEYHOrO TISITHA, €CIH €ero
yriaoBoM guamerp paBeH 17,6". JIuHeWHbIH W yriIOBOM pa3Mepsl
ConHua cOOTBETCTBEHHO paBHbI 13,92 - 10° kM, 32'.

Otser: 12760 k™.

3. HoBas 3Be3qa B MOMEHT BCIBIIIKM HMeENa BUIUMYIO 3BE3IHYIO
BennunHy 3,2™. BeIYHCINTE pacCTOSTHUE 10 Hee, €CJIH U3BECTHO, YTO
OONBIIMHCTBO HOBBIX 3BE€3]l STOTO0 THMA HMEIOT a0COTIOTHYIO
3Be3/HYI0 BennunHy —8".

Otset: 1700 k.
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4. KakoBa cpemHsisi IUIOTHOCTh KPacCHOTO CBEpPXTMTaHTa, €CJIA €ro
muametp B 300 pa3 Gombiie conHeyHOro, a Macca B 30 pa3 Gosbiire,
yem Macca ComHna?

Otset: 1,6 -10° kr/m®.

5. B cnmpanbHOii rajakTuke B co3B€3AMH TpeyrojibHUKa HAOIIOJAI0TCS
nedenapl ¢ nepuoaoM 13 mHel, a uX BUAUMAs 3BE3THAS BEIMYMHA
19,6™. OnpenpenuTe pacCTOsSHKE JI0 TAJTAKTHKH B CBETOBBIX T0JIaX.

Vkazanue: abcontoTHasi 3Be3Has BeIUMYMHA Ledeuabl C yKa3aHHBIM

nepuooM paBaa M = — 4,6™.

Otger: npumepHo 2 250 000 cB. 1.

6. Kgazap umeer kpacHoe cmemnienne Z = 0,1. Onpenenure paccTosHIE
710 KBazapa.

Vkazanue: Cuntatb, yto nocrosiHHast Xab6ma H = 70 km/(c-Mnk).

Otser: 1,4 mupa. cB. I

7. CkoJbKO pa3 3a Bpemsi cBoero cymiectBoBaHus COJHIE yCIeno
00epHyThCs BOKPYT 1eHTpa ["amaktuku?
Ortgert: 20 pas.

8. TamakTmka ymanseTcss OoT Hac co ckopocThio 6000 KM/C W uUMeeT
BUIMMBIA yriaoBod pasmep 2°. Ormpenennure paccTOSHUAE 10
TaJIAKTUKH U €€ JTUHEHHBIE pa3MepBI.

Otser: 80 Mk, 47 KIIK.

9. B cmekTpe rajgakTUKH, KOTOpas HWMEET BHIUMYIO 3BE3JIHYIO
BenmmunHy 15,2", nuams Bogopoma (Ao = 656,3HM) cMelneHa K
KpacHOMY KOHITy criekTpa Ha AL = 21,9aM. Berunciure ckopocTh

yIaJICHHS TaJJaKTUKU U PACCTOSIHHUE JI0 Hee.
Ortser: 10 4 xm/c; 133 Mxk.
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3. TexHonornueckme KapTbl

TEXHO/NOTNMYECKAA KAPTA

Tema 3aHATUA

MexaHu4eckas paboma u MOwWHOCMb. 30KOH COXPAHEHUs MexaHu4ecKoli 3Hepauu

Lenn

- M3yunTb NOHATUA MexaHuyeckasa paboTa, MOLLHOCTb, 3HEPrusa, KMHETUYECKas M NoTeHuManbHaa 3Hepruda, paborta
KOHCEPBATMBHbIX U HEKOHCEPBATUBHbIX CUJI, U3Y4UTb 3aKOH COXPAaHEHMA MEXAaHMUYECKOMN SHEPTUK;

- cpopmmMpoBaTb YMEHNE NPUMEHATb NPUOBPETEHHbIE 3HAHWUSA 15 ONUCAHUA NPeobpPa3oBaHMA SHEPTUN NPU ABUKEHUM TEN;
- cpopmMpoBaTb YMEHUE pellaTb PACYETHble U KayeCTBEHHble 3aZauyM Ha PacyéT MexaHMYecKoh paboTbl, MOLLHOCTH,
KMHETMYECKON N NOTEHLMANbHOM SHEPTMM, HA 3aKOH COXPaHEHUA MEXaHNYECKON SHeprumn

CopepraHue Tembl

MexaHunyeckas paboTa, MOWHOCTb, SHEPTUA, KUHETUYECKAs U NOTEHLMAIbHAA SHEPTUA, 3aKOH COXPAHEHMA MEXaHNYECKOoM
3Heprnn; 3HaYMMOCTb AAHHOM TEMbI Ha NPAKTUKE U B BbITY,

ABNAIOTCA OCHOBOW ANA U3yyeHUA 06LenpodecCUOHaNbHBIX AUCLUMINH U MEXAUCLUNANHAPHDBIX KYPCOB:

ong..., MoK ...

cnoco6cTBy0T GOpMUPOBAHUIO O6LLNX KOMNETEHLUIA:

OK 01, OK 02, OK 04, OK 05, OK 07.

npodeccMoHaNbHbIX KOMMNETEHLUIA:

MnK..

Twun 3aHATHA

KOM6MHMpOBaHHoe 3aHATUE

dopmbl dpoHTanbHaA; rpynnosan; MHANBUAYANbHAA

opraHusaumu

yuyebHoW

DEeATeNbHOCTU

MnaHupyembl
e Tunbl
dTanbl 3aHATHIA JeatenbHOCTb NpenogasaTens [eAaTenbHOCTb CTYAEHTOB obpasoBarten OL,eHOYHbIX
bHble MmeponpuaTui
pe3ynbTaTbl

1.0praHu3auMOHHbIN 3TaN 3aHATUA
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Co3paHue
pabouei
ob6cTaHOBKM,
aKTyanmsauus
MOTHBOB
yuyebHoW
DeATeNbHOCTU
YCTAaHOBOK
BOCNpUATHE,
ocmbic/ieHUue

Ha

1) MMposodum akmyanu3ayuro 3HaHUU.
®opmynupyem 3a0aHuUe: 3arnoAHUMb ycmole
cmpoku mabnuuysi

lMposodum obcyxcoeHue ros1y4eHHbIX
pe3ysnemamos
2) 3adaem 80Mpoceol. lMposodum

demMoHCcmMpayuto onsima.

1. Mbl pabotaem — pelwaem 3agayun. Kak Bbl
AyMaeTe, C TOYKM 3peHus Gusmkm pabota B
3TOM Cc/ny4Yae coBepliaeTca?

2. OgmHakosyto n paboTy coBepLuaT YenoBeK
M JKCKaBaToOp Npu pbiTbe TpaHWew, ecnu
WKUPKUHA, rybuHa WM pgAMHA  TpaHwen
OAMHaKoBbI? B uyem oTamume oT paboThl,
KOTOPYHO BbINO/IHUT SKCKABATOP U YE0BEK?

3. Kak Bbl AymaeTe, 4TO XapaKTepusyeTt
cnocobHOCTb TeNa coBepLlaTth paboty?

1) 3anonHaom mabauyy.
3adaHue: 3anosnHUMes rnycmele CMpoKu

mabnuybl

Ha3BaHune

EanHunua
U3mMepeHun
aCU

dopmynbl

Cuna Taxkectu

H

Fraxk=...

Cuna
ynpyroctu

Cwna TpeHuA

Umnynsc Tena

Umnynsc
CUnbl

H*c

3aKoH
COXpaHeHus
umnynbca gna
Heynpyroro

yAapa

B3zaumonposepka 8 napax
2) Boidsuzatom npednonoxeHus.
Omeeyvarom Ha 80npocsl

dnemeHThI
OK 01.
OK 04.
OK 05.

MnK...

B3anMoOKOHTpoOAN
b

YCTHbIN
KOHTPO/b
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4. JemoHcTpupyet nageHue
NPMBA3AHHOIO K AMHAMOMETPY.
CrauT npobiemy: Kak onpenenntb sHepruto

rpy3a

NPYXWHbl AMHAMOMETPA, €CAM U3BEeCTHA
OJIMHA HATK 1 Macca rpysa’?
3) lpednazaem cmyodeHmam

chopmynuposame memy U yesau ypoKa

3) ®opmynupyrom memy u yenu ypoka.
3anucsisarom ux 8 mempaods

2. OcHOBHOM 3Tan 3aHATUA

dopmupoBaHue
HOBbIX 3HaHUW U
cnoco6os
DEeATeNIbHOCTU

1) CoemecmHo ¢ obyyarouumuca 86i1800UmM
opmyny 05 onpedesneHus MexaHU4ecKoli
pabomel.

®opmynupyem onpedeneHue MexaHUYecKol
pabomel KaK pusu4eckoli 8eaUYUHBI.

2) OpaaHusyem pabomy 8 napax ro
onpedeseHuro 3HaKa pabomel (paccmompems
8ce cay4Yau, 8 Mom 4ucse, Koeda paboma
pasHa Hynw)

3) OpaaHu3yem nposepKy nosay4eHHbIx
pe3yanbmamos ucci1e008aHUS.

4) ObvsacHAem NoHAMUEe MexaHU4ecKol
MoWwjHoCMu, KuHemu4eckol sHepauu.

5) Obecneyusaem momuesayuto 8bIMOAHEHUSA
aKcnepumeHma.

OpaaHu3syem epynnosyto pabomy.
Mpednazaem:

- pa3aennTbca Ha YeTbipe KoMaHAbl;

- NPUCTYNUTb K pacnpeneneHuto
obsA3aHHOCTEN B KOMaHAe;

1) CoesmecmHo c npenodasamenem
8b1800AM hopmyny 015 onpeodeseHus
mexaHuyeckoli pabombol.

3anucsiearom onpedesneHue MexaHu4yecKol
pabomel Kak u3uyeckol eenuyvuHel 8
mempaos.

2) Obcyxoarom 6 napax u 3anucsisarom 8
mempaosb 3Ha4YeHUA pabomeoi 8
308UCUMOCMU OM 3HAYEHUSA Y210 MeXoy
B8EKMOPOM CUAbI U epemeu,eHus.

3) O0uH cmydeHm (no xenaHur)
paccKassigaem o pe3ysbmamax
uccnedo8aHus.

4) KoHcnekmupyrom.

5) Obyuarowueca pacrnpedensom no3uyuu u
8bIMNOHAOM 3000HUA 8 KOMAHOGX.
(Bblbupatot audepa  2pynnel, cekpemapa —
€ro 3ajaya BCe 3anucbiBaTb W CneauTb
33 BpeMeHeMm; eeHepamopa udeli— OH
oTBeYaeT 33 nposeaeHne
3KCNEPUMEHTa; 8bicmynarou,e2o (oH
OTBEYAET 32 MPE3eHTAUMIO KOHEYHOTO
pesynbTraTa).

dnemeHTbl
OK 01;
OK02;
OK 04;
OK 05.
OK 07.

MnK..

HabnoaeHne

B3anMoOKOHTpoOAN
b

HabniogeHuve 3a
X040M
9KCNepUMeHTa
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- BbIMNOJIHUTL 33aJaHUA MO OnpeaeneHuo

PaboTbl CUAbI TAXKECTM U CUJIbI YIPYTOCTH. Pabota B rpynnax Mo MCCAeAOBaHMUIO
Kaxcdoli KomaHOe sbldaromcA 3a0aHUA: npeanoxeHHon npobaembl:

1. Cobepute yCTaHOBKY MO npegnoKeHHomy |1 KomaHAa u 3 KOmaHAa uccnepyot pabory
PUCYHKY; CUNIbI TAXKECTH

2. MpoBeaute un3MepeHMA Maccbl rpy3a,|B pe3synbmame nposedeHHbIX
BbICOTbI NoOAbeEMa rpy3a (MW YONUHEHUSA |3KCIepuUMeHmo8 C Nadarowum 2py3om
NPY*KUHbI); obyyarowuecs noayyarom opmynay 018

3. WUcnonb3ysa dopmyny ana onpeaeneHus|onpedesneHus pabomel cuasl maxecmu u
MeXaHWYeCcKon paboTbl, CUAbI TAXKECTU (CUAbI|3anuceiearom 861800 ¢opmynobl 8
ynpyroctu — 3akoH yka) BbiBegute dbopmyny| mempaosx.

Ana onpegeneHva paboTbl CUAblI TAXKECTU |2 KOMaHAa U4 KOMaHAZa uccneaytot pabory

(ynpyroctu); CUAbI YNPYrocTu

4. 3anuwute ¢dopmyny ana onpegenexHus |B pe3yanemame nposedeHHbIx
paboTbl CUNbI TAXKECTM (Yynpyroctn) B oOLWLEM |3KCIepuUMeHmMo8 C 2py30M HA [pyHUuHe
BUAE. obyyarowueca noayyarom Gopmynay 014
KoHueHmpupyem sHumaHue Ha cobnrodeHuu |onpedeneHua pabomel cunasl ynpyzocmu u
npasusn  mexHUKU  6eszonacHocmu  NpW|3anuceieaom 861800 gopmyel 8
BbINO/IHEHMUM SKCNEPUMEHTOB. mempaosix.

6) OpeaHu3yem sbicmyrsneHue 08yx 6) BoicmynneHue d8yx npedcmasumenel
npedcmasumeneli epynn. epynn.

7) Mpednazaem omeemume Ha 80MpPOC: OcmarnbHble obyyarouwjuecs 3anucsisarom 8
Y10 06wero mexay paboTtoit cunbl TAXKECTU U | mempadeb UuHGpopmayuro o pabome cunol
CUNbl YyNPYroctu? maxcecmu (cunel ynpyaocmu,).

8) ObvAacHAem noHAMuUe nomeHyuaabHol 7) Omee4atom Ha sonpoc.

3Hepauu.

9) lMpuenawaem K 0ocke o0Ho20 cmydeHma, |8) KoHcriekmupytom.
Komopelili 8bIMNOAHAN Onepexcarousee 3a0aHue
no meme: «Wctopua OTKPbITUA 3aKoHa|9) Caywarom, aHaausupyrom, Odenarom
COXPaHEHUA SHEPTUMY. 8618000, 3anucslearom 8  paboueli
mempaodu.
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10) CosmecmHo ¢ obyyarouumucs 8blsooum
Ghopmyny 3aKOHA COXPAHEHUA MeXAHUYecKol
3Hepauu.

®opmynupyem 30KOH COXpPaHeHUs
MexaHu4YecKoli sHepauu.

11) MNpednazaem omeemume Ha 80MpPOC:
bydem 7u 8bIMNOAHAMbBCA 30KOH COXPAHEHUS
MexaHu4eckoli 3Hepeuu, ecau 8 cucmeme
delicmsyrom cusnbl mpeHuUs?

12) OpeaHusyem npocmomp u obcyroeHue
npesedmauyuu «lpaKTMYeckoe nNpUMeHeHue
3aKOHa COXPaHEeHWsA SHepPrMn B NOBCeAHEBHOM
YKM3HM U HA NPOU3BOACTBEY

10) KoHcnekmupyrom.

11) Omeevarom Ha sonpoc.

12) O6cymcdarom, 3anuceisarom 8 mempaos
npumepsl MpuUMeHeHUs 30KOHA COXPAaHeHUs
3Hepauu 8 ceoeli crneyuanbHocMu

3akpenneHue
M3y4YEeHHOro
martepuana

1) Ocywecmenaem KOHMposo 3a
uccnedosamesnbcKoli desamesibHOCMbHO
Kaxcool epynnol.

Mobyxodaem K  BbICKA3bIBAHUIO  CB0E20
MHEHUA.

lMpednazaem:

- KaXkaolh KomaHae BKAouMTca B paboTty no
co3gaHuio obobuwarowen cxembl No Teme
«Buapl aHepruu. 3aKoH COXpaHeHnA
MEeXaHMYECKOM SHEPTUN».

- PeWwnTb KayeCTBEHHbIE N pacyeTHbIe 3a4a4M.
3apaum ana 1 n 3 KomaHAbl

3apaHuMe 1. OauHakoBa AWM cuna  TAMU
3/IeKTpOBO3a BO BpemMA  PaBHOMEPHOro
OBWXKEHMA noe3ga no  ropU30HTa/IbHOMY
YYaCTKy NyTM M B TOT MOMEHT, KOrga noesg
TporaeTtca c mecTa?

1) [lMpedcmasnsarom pe3ynbmamel ceoell
pabomel, yyacmeyrom 8 OUCKyccuu
CosmecmHO Cc  Opyeumu  KOMaHoOamu
co3darom Kaacmep Ha O0ocke «Buapl
3Heprun. 3aKOH COXpPaHEHUA MeXxaHUYeCcKoM
3Heprum».

Koppekmupyrom ceou 3HGHUA Npu peweHuu
KayecmeeHHbIX 3a0ay;

YcmaHasnusarom MPUYUHHO-
cnedcmeeHHsble C8A3U;

Jenarom 3anucu 8 mempaodsx, Ha 00OCKe;
BoinonHatom pabomy no npumeHeHuro
30KOHA COXPAHeHUsA 3Hepauu 041 peuweHus
pacyemHoix 3a0a.

dnemeHTbl
OK01;
OK 02;
OK 04;
OK 05;

MnK..

YCTHbIN
KOHTPO/b
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3apaHue 2. Kakasa paboTa cosepliaeTca Ha
rMAPO3NEKTPOCTAHUMN B TeYeHWe roga, ecnm
cpeaHAA MOLLHOCTb ee reHepaTopos 2,5 MBT.
3apgaHue 3. Tponneinbyc maccon 157 Tporaetcs
C Mecta c yckopeHuem 1,4 m/c’. Hangute
paboty cunbl  TATM K paboTy  cunbl
conpoTuBaieHUA Ha nepsbix 10m nyTn, ecnu
KoappumumneHT TpeHma paseH 0,02. Kakyto

KMHETUYECKYHO SHepruto npuobpen
Tponnenbyc?

3apaHMe 4. HalTM noTeHUManbHylO M
KMHETUYEeCKyto sHepruio yyacTKa

060pBaBLLIErocs 3/1EKTPONPOBOAA MACcCOM 4KT,
nagatouiero cBobogHO C BbICOTbI 7 M, Ha
PaCCTOAHMM 2 M OT NOBEPXHOCTU 3eM/IN.

3apaum gna 2 M 4 KomaHpgbl

3apgaHme 1. C KakoOM UENblo CTEKNAHHblE
NIAMMOYKM YNAKOBbIBAlOT B KOPOOKM, BHYTpM
KOTOPbIX HAXOANTCA TOPPUPOBAHHbIN KAapPTOH.
3apaHme 2. DfeKkTponoesg, B MOMEHT
BbIK/IOYEHUS TOKAa MMen cKkopocTb 20m/c.
Kakoi nytb nponger noesn 6e3 BKAOYEHUSA
TOPMO30B 40 MOJIHOM OCTAHOBKM, €CAu
KoappuMumneHT conpoTneaenma paseH 0,005?
3apgaHme 3. KotnoBaHbl NoAg  CTOMKM
BO34YLUHbIX NNHWNA aNekTponepenay
pa3pabaTbiBalOTCA B OCHOBHOM OYpUIbHbIMMK
MawunHamn. Onpeaenntb Bpema bOypeHua
OAHOr0 KOTNOBaHa, ecnn paboTa, 3aTpayeHHan
Ha 6ypeHune 10 KoTnoBaHoB paBHa 29400

YCTHbIN

MHAVBUAYANbH

bI OMPOC
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M, a MOWHOCTb OypuAbHON MaLUMHbI
0,7MBT. 2) BeinonHsAom 3a0aHue. Bo epems
3apgaHue 4. [pu pemoHTe JI3M 3N1EKTPUK |8biIcMynaeHUs Opyaux epynn  3adarom
POHSIET CYMKY C MHCTPYMEHTOM MaccoM 4Kr.|80npocsl, OUCKymupyrom

OnpeaennTb BbICOTY, Ha KOTOPOM NPOBOAATCA
paboTbl, ecnM B MOMEHT ygapa O 3eM/to
CKOPOCTb CYMKM paBHa 5m/c.

2) OpeaHuzyem npogepKy u obcymoeHue
peuwieHus 3a0a4

3. 3aKNouUnMTeNbHbIM 3Tan 3aHATUA

ModeedeHue
umozos pabomoi

1) Modsodum umoe ypoka 1) Omeeyarom Ha 8onpocel

2) OpeaHu3yem pecpaekcuro nosay4eHHbix |2) Pedpnekcupyrom dnemeHTbI
pe3ynbemamos OK 04
3) Boicmasssem u apeymeHmupyem ouyeHKU OK 05

4. 3apaHuna ANA CAaMOCTOATENbHOrO BbiNO/IHEHUA

§40, 41, 43, 44, 45. PewnTb 3agaun: Al, A2, A3 | 3anucsiearom domawiHee 3a0aHue SnemMeHTbI
cTp.148. ®wusmka. 10 kKnacc: y4ueb. AanA OK 02
obuleobpasoBat. opraHusauun:  6a3oBbIn OK 05

ypoBeHb/ 4. Makuwes, b.5. byxosues , H.H.
Cotckmin; nopg pen. H.A. MapdeHTbeBOM-4-€
n3g.,-M.: MNpoceewweHmne,2018.-416c.

TEXHOJIOTUYECKAA KAPTA

Tema 3aHATHA

ypaeHeHue cocmosHusA udeasnbHo20 2a3d. Fa3o06ble 3AKOHbI

LUenun

V|3y‘-IMTb YpaBHeHME COCTOAHNA naeasibHOro rasa. V|3y‘-IVITb NOHATUE N3onpouecca, ra3oBble 3aKOHbI, CBA3b MeXay
napameTpamm COCTOAHUA ra3a B Uaonpoueccax

CopepkaHue Tembl [OU3MYECKUIN CMbICNT YHUBEPCANIbHOM Fa30BOM NOCTOAHHOW, PU3MYECKMI CMbICA YMcaa JToWMKUATA, yPpaBHEHME COCTOAHMA

naoeanbHOro rasa, ra3oBbleé 3aKOHbI, MPaKTN4YeCKOE 3Ha4YeHne 3HaHW no ,£I|aHHOl\;I TEME ONA I'IOBCG,CI|HeBHOl71 KU3HU
ABNAKOTCA OCHOBOWM ANAa n3yuyeHuma 06u1,enpo¢eccv10Haanblx AUCUNNJIUH U MemducuunnuHaprlx Kypcoes:
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ong..., MIK ...

crnocobcmeyrom ¢popmuposaHuto obuwux KomnemeHyuli:

OK 01, OK 02, 0K 03, OK 04, OK 05, OK 07.

crnocobcmeyrom ¢hopmuposaHuro npogheccuoHanbHbiX KomnemeHyuli:
MnK...

Tun 3aHATUA KombuHMpoBaHHOE 3aHATHE

dopmbl dpoHTanbHas; rpynnosasn, MHANBUAYANbHAA
opraHmusaumm
yuyebHoW
[EeATeNbHOCTU
dT1anbl 3aHATUM JeatenbHOCTb NpenoaaBatena [JeAaTenbHOCTb CTYAEHTOB MnaHupyembl Tunbl
e OL,eHO4YHbIX
obpasoBatenb | MeponpuUATUIA
Hble

pe3synbTtatbl’

1.0praH13auMoHHbI 3Tan 3aHATUA

Co3paHue 1) Npusemcmeue oby4arowuxca 1) Mpusemcmesue npernodasamernsA SnemeHThbI

pabouei OK01.

06CTaHOBKM, [na Toro, 4To6bl MO3HAKOMUTBLCA C TEMOM OK 04.

aKTyanusauusa CEroAHALIHEro ypoka Ham HeobxoaMmo OK 05.

MOTUBOB BCMOMHMUTb NOHATUA, GOPMY/IbI, U3YYEHHbIE Ha YCTHbIN
yuebHoit npeablayLwmx ypoKax. bpoHTaNnbHbIN
AeATeNbHOCTU U (2) Opz2aHu3yem ¢ppoHManeHeIl onpoc 2) Omesevarom Ha nocmassneHHble onpoc
YCTaHOBOK Ha sornpocel

BOCnpuATUeE,

OCMbIC/IEHUEe

AKTyanusauuma 1) ®opmynupyem npobaemy: 1) MpuHumarom yyacmue 8 ob6cyHoeHuUU dnemeHTbl

MOTUBOB npobaemHozo sonpoca. OK 01.

” MnaHupyemble NpeaMeTHbIE pe3yabTaTbl NPeACTaB/eHbl B ONOPHbIX KOHCNEKTaX N0 COOTBETCTBYIOWMM pasaenam.
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yuyebHoM HaWTK 06 LYo 3aBUCUMOCTb (bopmyny), Bbidsuz2arom passuyHble 2urnomesbsi OK 02.
AEATENbHOCTU U |CBA3bIBAIOLLYIO MeXay coboi Tpu OK 04.
YCTaHOBOK Ha MaKpPOCKOMUYECKME BEJINYMHDI. 2) Ob6cyxcdarom, coeBMecmHo ¢ OK 05.
BOCNpuATHeE, 2) OpeaHu3yem c oby4arouumuca coemecmHoe |npenodasamesnem opmyaupyrom memy
OCMbIC/IEHUE hopmynuposaHue memol U ueael ypoKa. VYPOKQ U Yyesnu, 3anucsisarom 8 paboyyo
3a0aem momueayuoHHbIE 80MPOCHI mempaosb
- Y10 HOBOrO 5 XO4y Yy3HaTb Ha ypoKe?
- 3HaHWA faHHOM Tembl ByayT i BocTpeboBaHbI
B Bawel NpodpeccMoHaNbHOW AeATENbHOCTN?
2. OCHOBHOI4 3Tan 3aHATUA
dopmuposaHme |1) llpednazaem Halimu KOHYEHMPAyuo 1) Boluucasaom KOHYUeHmMpayuto Mmonekxysn dnemeHTbI
HOBbIX 3HAHUIN U |MOs1eKy 1106020 UdeasnbHo20 2a3a Npu udeanbHo20 2a3a, pasHyro 2,7-10°m> OK01.
cnocobos HOPMQAsbHbIX YCA0BUSAX. OK 02.
DEeATeNIbHOCTU 2) Beooum noHamue nocmosHHol Jlowmuoma, (2) KoHcnekmupyrom. OK 03
obvAcHAem eé usuyecKuli cmbics. OK 04.
3) CoemecmHo ¢ oby4arowumMucs 8biso0um 3) CoemecmHo ¢ npernodasamesiem OK 05.
ypasHeHuUe COCMOoAHUA UdeanbHo20 2a3a. 8b1800IM ypPaBHEHUEe COCMOAHUSA OK 07.
Bsooum ¢opmyny u 3HayeHue yHU8epcasnbHoU  |udeasnbHO20 2a3a U (hopMyaupyrom
2a3080U nocmosHHoU. usuyeckull cmbica yHU8epcasnbHol MnK...

4) 3a0aem sonpoc:

- Kak ke mexxay coboit cBA3aHbl AaBNeHWE,
ob6bvem 1 TemnepaTypa?

5) Mpednazaem svisecmu ypasHeHue
KnanelipoHa.

6) Mpenodasamesns nposepsem nNpasusbHOCMb
8618000 ypaBHEHUA

7) Mpuenawaem K docke d8yx cmyoeHmMos,
Komopele 8bIM0AHAAU onepexcaroujue 3a0aHUA
no memam: « ICTopmA OTKPbITUA ypaBHEHUA
MeHgaeneeBa-KnanelipoHa», «lpakTnyeckoe
npumeHeHne ypaBHeHus MeHaeneesa-
KnaneipoHa».

2030800 MocmoAHHOU.
4) Omeeyarom Ha 80rpoc

5) Boisodsam ypasHeHue KnanelipoHa
6) coobwarom o Mosy4eHHbIX
pe3ynbmamax

7) Caywarom, aHanu3supyrom, oeaarom
8b1800bI, 3anucblearom 8 paboueli
mempadu

YCTHbIN
KOHTPO/b
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8) OpaaHu3yem pabomy e epynnax ¢ y4e6HUKOM
Pazbusaem oby4aroujuxca Ha 3 epynnsi (1o
pAdam) u pazoaém KapmoyKu ¢ 3a0aHUAM:

1 KapTouKa:

1. Ucnonb3ys naparpad y4yebHUKa, 3anmcaTb
ypaBHeHue KnaneripoHa ana nsonpouecca,
COOTBETCTBYHOLLErO COCTOAHMIO
TepMOAMHaMUYECKOW CUCTEMbI MPU MOCTOSHHOM
TemnepaType. 3anoNHUTb Tabaumuy

8) 3anonHarom mabauyy 8 mempaou no
Kapmouke

MocTtosH | Ha3saHue Ceasb mexay  [[padukm
HbIA  |M3onpouecca apyrumm
napamet| (3akoHa) napameTtpamu
p (maTemaTtnyeckoe
BbipakeHue)
2 KapToyKa:

1. Ucnonb3ya naparpa¢ yyebHMKa, 3anmcatb
ypaBHeHue KnaneripoHa Ana nsonpouecca,
COOTBETCTBYHOLLErO COCTOAHMIO
TEPMOAMHAMMNYECKOWN CUCTEMBI MPU NOCTOAHHOM
AaBIeHMW. 3aN0NHUTb Tabaunuy

MoctoaH | HassaHue CsAsb mexay FpadurKku
HbIA  |M3onpouecca Apyrumu
napameT| (3akoHa) napameTpamu
p (maTemaTtnyeckoe
BblparKeHue)
3 KapToyKa:

1. Ucnonb3ya naparpad y4ebHUKa, 3anmcaTb
ypaBHeHue KnanelpoHa Ana nsonpouecca,
COOTBETCTBYHOLLEFO COCTOAHUIO

B3anMoOKOHTpOAN
b
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TEPMOAMHAMMUYECKOW CUCTEMbI MOCTOAHHOM
06BbEMe. 3anoNHUTb Tabanuy

MNoctoaH | HassaHue CsAsb mexay
Hbl  [M3onpouecca Apyrumum
napameT| (3akoHa) napameTpamu
p (maTemaTtuueckoe
BblparkeHue)

Mpadunku

9) BoicmynneHue mpex npedcmasumerneli
epynn.

OcmasnbHble obyvaroujuecs 3anucsisarom
8 mempadb UHHOPMAYUIO O 20308bIX
30KOHAX

3akpenneHue 1) OpeaHusyem peweHue epaguvecKux u 1) Pewarom 3a0a4u dnemeHTbl | CamonpoBepKa

MU3y4yeHHOro pacyemHeolx 3a00aH. OK 01. no Katouy.

matepuana 2) Mposepsaem peuwieHue pacyemHsix 3a0ay OK 04. OueHKa
OK 05. peweHun
OK 07. pacyeTHbIX
NnK1.. 3a4a4

3. 3aKNOUUTE/NIbHbIN 3Tan 3aHATUSA

MNopBseaeHune 1) Modsodum umoe ypoKa. Beicmasnsem 1) Caywarom DNeMeHTbI

uToroB pabotbl  |ouyeHKu 3a pabomy Ha ypoke OK01.
OK 04.

2) OpeaHu3zyem peghneKcuro. 2) Pegpnekcupyrom OK 05.

- Kakune 3HaHMA aaHHOM TeMbl ByayT
BOCTpeboBaHbI B Ballel npodeccuoHanbHom
neAatenbHocTN?

3) 3a0aem sonpocel. OpeaHu3zyem obcyroeHue:

3) Omeeyarom Ha 80rpoc

4. 3apaHnA ANA CaMOCTOATEIbHOIO BbINOJIHEHUA

§63. PewnTb 3agaun A1-A3, ctp.211.

opraHu3aunii: 6asosbiit yposeHb/ I.A.

Mskuuwes, b.b. byxosues, H.H. CoTcknit; nog,

dusnka. 10 Knacc: yueb. gna obweobpasosar.

3anuceiearom 3a0aHUA 0114
CamocmoAamesibHo20 8birnosHeHUA 8
mempaodsb
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pea. H.A. NapdeHTbeBol — 4-e n3a., — M.:
MpoceeweHune, 2018. —416 c.

TEXHO/NOTMYECKAA KAPTA YPOKA

Tema 3aHATUA

Tennoeoe pacwupeHue meepdbix men u »uoKocmeii

Lenn

- cpopmMMpoBaTb MOHATUA: TENNOBOE PaCLUMPEHME TeN, TEMNEPATYPHbIN KOIPPULMEHT NTMHENHOTO PaCLUMPEHUS,
TemnepaTypHbIii KOIPPULMEHT 0OBEMHOIO pPacCLLUMPEHUs;

- M3y4nTb Gopmysibl pacyeTa KOIPPULMEHTOB NMHEMHOTO U 06 BEMHOrO pacwmpeHmna, GopmMyny Ux CBA3M;

- chopmmpoBaTb YMEHME peLlaTb PaCHETHbIE M KAYECTBEHHbIE 334341 Ha PacyeT IMHENHbIX M 0O BEMHbIX U3MEHEHWUI
TBEPAbIX U KUAKUX TEN NPU U3SMEHEHUN UX TEMMEPATYPbI

CopeprkaHue Tembl | dusnyeckas npupoaa TENI0BOro pPacliMpeHuns Ten, TeMnepaTypHbii KO3IPPUUNEHT TMHENHOTO pacCLUMPEHUS,

TeMnepaTypHbIi KoapPULMEHT 06BEMHOTO paclumpenmnn, popmyna cea3m KoadduumeHTa TMHENHOTo U 06 BEMHOTO
pacLlIMPEHNS; 3HAYEHNE TEMNIOBOrO PacLUMpPEHUA TeN B NPUPOAE U TEXHUKE; NPAKTUYECKoe 3HaYeHMe 3HaHWIM No AaHHOM
Teme AN NOBCEAHEBHOMN KU3HM

ABNAKOTCA OCHOBOM ANA U3yyeHusa obwenpogeccMoHaNbHbIX AUCLUNAUH U MEeIOUCYUNAUHAPHbLIX KYPCcos:

ong.., MK ...

cnocobcmeytom ghopmuposaHuto obwjux KomnemeHyuii:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

cnocob6cmeaytom (hopmMupoB8aHUIO NPOGHeCcCcUoOHanbHbIX KOMnemeHyuii:

MK 1...

Twun 3aHATHA

KON\6MHMpOBaHHOG 3aHATHUE

dopmbl
opraHusauum

yuye6Hoii
AEATeNbHOCTU

quOHTaI'I bHaA, rpynnosad, HAMBUAYA/IbHAA
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3. TBepAable Tena, coctoswme us 601bWOoro

YMCNa ManeEHbKUX KPUCTANNTUKOB, HA3blBAKOTCA...

4. 3aBUCMMOCTb GU3NYECKMX CBONCTB OT
HanpaBaeHWA BHYTPU KPUCTANNA HA3bIBAETCA...
5. EcTb v onpegeneHHan TemnepaTtypa
naaBneHus:

a) y amopodHbIx Ten?

6) Y KpUCTannnyeckux ten?

6. ledopmaumsa, KOTOpana NONHOCTbIO McYe3aeT
nocne npekpaLlLleHma AeACTBUA BHELLUHUX CUA,
Ha3blBaeTCA...

7. 5:...0|8|

3. BHewHe TBepable Tena, He umetoLwme
KpMCTaNnNYecKoro cTpoeHus,
Ha3bIBaOTCA...

4. He 3aBUCMMOCTb GU3NYECKMX CBOMUCTB
OT HanpaB/aeHMA BHYTPW TBepAOro Tena
Has3blBaeTcA...

5. U3ameHeHune, popmbl U 06bema Tena
Ha3blBaeTcA...

6. Jedopmaums, KoTopasa He ncyesaet
nocne NpekpaweHna AenNCcTBUA BHELWHNX
CWN, Ha3blBaeTcA...

7. Nepeuncante snabl gedopmaymn....

dT1anbl 3aHATUM DeAatenbHocTb NpenogasaTtens JeAatenbHOCTb CTYAEHTOB MnaHupyembl Tunbl
e OL,eHOYHbIX
obpasoBaten | meponpuaTui
bHble
pe3ynbratbi®
1.0praHn3aunoHHbIN 3Tan 3aHATUA
Co3pgaHue 1) Mpusemcmeue 0by4YaroWUXCA. 1) Mpusemcmeue npenodasamens
paboueii [Ona Toro 4ytobbl NO3HAKOMUTLCA C TEMOW DIeEMEHTbI
06CTaHOBKM, CerofiHALLHEro ypokKa Ham Heobxoanmo OK 01.
aKTyanmsauus BCMOMHUTb MOHATUA, GOPMY/bl, U3yYEHHbIE Ha OK 04.
MOTUBOB npeablayLmx ypoKax. OK 05.
yuyebHoW 2) Mposooum ¢huzuyeckuli OUKMAHM Mo 2) Omeeyarom Ha 80MpPocskl hu3zu4ecKo2o B3anmoKoHTpon
AeATeNbHOCTU U | 8apuaHmMam. OpeaHuU3yem 83aUMOIPOBEPKY. odukmaHma. lposeparom pabomel opy2 b
YCTaHOBOK Ha Bonpocbl 1 BapuaHra: dpyea.
BOCNpuATHE, 1. Tena, aToMbl I MONEKY /bl KOTOPbIX Bonpocbl 2 BapuaHTa:
ocmbiceHue 3aHUMaIOT onpeaenieHHble, yNopaAoYeHHble 1. NMpaBKAbHOE PACNONOMKEHNE YaCcTuUL, B
NONIOXKEHMA B NPOCTPAHCTBE Ha3bIBaOTCA... KpUCTannax HasblBatoT... YCTHbIN
2. 3anuwunTe BUAbI KPUCTANNNYECKMX PELLETOK... | 2. OANHOYHbIE KPUCTaNbl HA3bIBAOTCA... KOHTPO/b

8 MnaHupyemble NnpeaMeTHbIe pe3yabTaTbl NpeACcTaBAeHbl B ONOPHbIX KOHCMEKTaX Mo COOTBETCTBYIOWMM pasaenam.
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8. c=A]...

9. [E] =...

10. YTo npouncxogmT € TBEPAbLIM TE/IOM, KOTr4a
MeXaHWYeCKoe HanpsKeHne gocTuraeT
npeaena NPoOYHOCTU?

3) Omeemeobl U Kpumepuu OUEeHKU MoAe8/AMCA
HQO 3KpaHe.

OpeaHu3zyem obcyxucdeHue omeemos

8..= (1,

9...=F/S
10. Y70 xapakTepusyet moaynb tOHra?

3) Yuacmeyrom 8 obcymcdeHuu omsemos

AKTyanusaumsa 1) 3a0aem npobaemHsili sonpoc: 1) MpuHumarom yyacmue 8 obcymoeHuu DIeEMEHTbI
MOTUBOB MoyeMy Npun MOHTaXKe NNHUIM 3neKTponepesaun | npobaemHo20 sonpoca. OK 01.
yuebHoii npoBoAa mexay pepmamn He HATATMBAIOT, A Beidsuzarom pasnuyHele 2uriome3sol OK 02. YCTHbIN
[EATENbHOCTU U | AeNatoT € 3aMeTHbIM nposucom? OT yero OK 04. KOHTPOAb
YCTaHOBOK Ha 3aBUCUT BE/IMYMHA 3TOro nposBuca? (Pepma - OK 05.
BOCNpuATHeE, NJ0CKaA KOHCTPYKUMA, COCTOALLAA U3
OCMbIC/IeHUe COeANHEHHbIX Mexay cobol oTAeNbHbIX

CTepXXHen UAun AUCKOB, NepeKpbIBatoLLan

OTBEpCTUE MeXay Onopamu U nepegaroLlas Ha

nocneaHue BOCMIPUHUMAEMYIO et0 HarpysKy,

OCHOBHble 3/1eMeHTbl epmbl paboTatoT Ha

pacTAXKeHue cxKaTue) 2) O6cymcdarom, coeMecmHoO ¢

2) OpzaaHu3yem c oby4arouumucsa coemecmHoe | npernodasamesnem popmyaupyrom memy

¢opmynuposaHue memel U yenel ypoka. YPOKQ U yenu, 3anucsisarom e pabouyyro

3agaeT MOTMBALMOHHbIE BOMPOCHI: mempaob

- YTo HOBOrO A X04y Y3HaTb Ha ypoKe?

- 3HaHMA gaHHOM Tembl ByayT nn BocTpeboBaHbI

B Bawen NnpodeccMoHaNbHON AeATENbHOCTI?
2. OCHOBHOI4 3Tan 3aHATUA
dopmuposaHue |1)/JemoHcmpupyem onsim: paculupeHue 1) Habardarom 0eMoHCMPAyUOHHbIL dnemeHTbl
HOBbIX 3HaHUI U | MeepObix mes rnpu HazpesaHuu (wap ¢ onsim. Ydyacmsyrom 8 OUCKyccuu, OK 01.
cnoco6bos Konbuyom). omee4yarom Ha 80rpockl. OK 02.
AeATeNnbHOCTU OK 03.
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Op2aaHu3yem OUCKYCCUIo Mo 80MPOCAM:

- NMouyemy Wap nocne HarpeBaHUA He NpoLuen B
KonbLO?

- Y10 NnpomncxoamT € TENaMM NPU HarpeBaHUM U
oxnaxageHun?

- Mouemy Tena pacwmpsaoTca? Yto nsmeHaeTcs
y Tena B npouecce paclwmpeHuns?

- O4MHAKOBO /1N PaCLUMPAIOTCA Tena Npu
HarpeBaHMM Ha O4HO U TO YKe YUC/I0 rpasycoB?
2) JemoHcmpupyem oneim: pacwupeHue
Huokocmel

npu Ha2pesaHuu (ysesnuveHue yposHA 800bl 8
Konbe ¢ mpybkol).

B xo0e obcyxcdeHus 8so0umcs noHaAmMue
merisi08020 pacwupeHua mes, npumepbl
pacwupeHus mes, 8uGbl Mersa08020
pacwupeHus.

3) Beodum noHamue nuHeliHO20 pacwupeHus
meepobix mes.

®opmynnpyet onpeaeneHme KoadpdmumneHTa
JIMHEMHOro pacwnpeHns, obbACHAET ero
dopmyny.

4) CoemecmHo c oby4arouumucsa 8bi800um
gopmyneol:

a) 3aBMCUMMOCTb AJ/IMHbI TBEPAOTO Tena oT
TemnepaTtypbl;

6) AnnHa Tena npu ntobon Temnepartype.

5) Beodum noHamue obvemHoe pacwupeHue
meepObix men.

dopmynumpyet onpegeneHune KkoapomumeHTa
06beMHOro paclwmpenmnn, o6 bACHAET ero

dopmyny.

2) KoHcnekmupyrom: onpedeneHue
meris108020 pacuwupeHus mes, 8uodbl
mers108020 PACUWUPEHUS.

3) Caywatrom, aHanusupyrom,
3anucsisarom 6 paboyeli mempaou.

4) CoemecmHo c npernooasamesiem
8b18005IM hopMybl.

5) Caywarom, aHanu3upyrom,
3anucseiearom 8 paboyeli mempadu.

6) CoemecmHo c npenodasamenem
8b1800AM hopmyriebl.

OK 04.
OK 05.
OK 07.

MnK...

YCTHbIN
KOHTPO/b
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6) CoemecmHo ¢ 06y4YaroOUUMUCA 8b1800UM
¢opmynebl:

a) 3aBMCMMOCTb 06 bema TBEPAOro Tena oT
Temnepartypbl;

6) 06bem Tena npu 06O TemnepaType.
CoBMEeCTHO € 0by4atoLWMMmnCa BbIBOAUT
dopmyny, cBA3bIBAIOLLYO KOIPPULNEHTBI
JIMHENHOTO N 06bEMHOrO paclnpeHus.

7) OpeaHuU3yem paccmompeHue 80Mpocos:
MN3meHeHne NNOTHOCTM TeN NPU N3MEHEHUN
TemnepaTypbl.

TennoBoe paclumMpeHne KUAKOCTEN.

8) MNpuznawaem K 0ocke cmydeHma, Komopabil
8bIM0/HAN Onepexcaroujee 3a0aHue:
coobweHue Ha memy «OcobeHHocmu
mena08020 pacwupeHus 800bl.

9) OpaaHu3yem npocmomp npeseHmayuu Ha
memy: «3HaYyeHue merna08020 PACUWUPEHUS
mesn 8 Npupooe U MexHuUKe».

OpraHu3yeT AMCKYCCUIO NO BOMPOCaM:

- KaK cBsi3aHa Balwa cnewumanbHOCTb C TEMOW
Hallero 3aHATMA?

- Tae B Balwen cnewmanbHOCTY MOXKHO
BCTPETUTL TENI0BOE N 06bEMHOE paclunpeHme?
Boszspawaemcs K npobaemHomy 80onpocy

7) Caywarom, aHanu3supyrom, oeaarom
8b16800bI, 3anucbiearom 8 pabouel
mempaou.

8) BbicmynneHue 00KAa04UKa:
coobweHue Ha memy «OcobeHHocmu
meris08020 pacuwupeHus 800bl».
Caywarom, aHaau3upyom, 3anuceiearom
8 paboyeli mempadu.

9) BbinoaHaom npocmomp npeseHmayuu,
y4acmeytom 8 UCKyccuu

3akpenneHue
U3y4YeHHOoro
martepuana

1) Mpednazaem pewums Ka4ecmeeHHble U
pacdemHesie 300a4u o 2pynnam. 3HaKomum ¢
ycrnosuem.

1 v 3 rpynna.

1. NpoBoAa aNneKTPUGUUNPOBAHHDIX XKele3HbIX
[0pOr HAXOAATCA B HATAHYTOM COCTOAHMUMN C

1) Pewatrom 3a0a4u 8 2pynnax

dnemeHThI
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

OueHkKa
peleHmnn

Ka4eCTBEHHbIX U

pacyeTHbIX
3afay
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NOMOLLb0 cMcTeM 6/10KOB C Fpy3amMu, HO He
3aKpenIATCA HENOABWMKHO? Moyemy Tak
aenawot?

2. Moyemy Npu TOUYHbIX U3MepeHuax obpaluatoT
BHMMaHMe Ha TemnepaTypy macwTaba?

3. O4MHAKOBO I MEHAIOTCA NPU HArpeBaHUn
pa3mepbl CNAOLWHOrO CTEPXKHA U TPYOKK, ecnny
HMX OAUHAKOBbIE AMaMETP U ANNHA?

4. NMnaTnHoBan NPOBOJIOKA AJINHOM 1,5 m
HaxoautcA npu Temnepatype 0 °C. Mpun
NPONYCKaHUM 3/IEKTPUYECKOrO TOKA OHa
packanuaacb U yannHunacb Ha 15 mm. 1o
KaKol TemnepaTypbl 6bl1a HarpeTa NPOBOJIOKa?
a=9¢ 10 10°K?

5. B *Kene3Ho[0pOXKHYI0 LMCTEPHY NOTPY3nIn
HedTb o6bemom 50 m3 npu TemnepaTtype + 40
°C. Kakoi o6bem HedTU BbIrpy3uIn, eCiu Ha
CTaHUMM Ha3zHa4yeHUA TemnepaTypa BO34yxa
6bina —40 °C?

2un 4 rpynna.

1. Kakune TpeboBaHMA HaAo NpeabaBUTb K
NPOBOJ/IOKE, KOTOPYHO BNaMBalOT B CTEKNO
aNeKTpnyeckom namnbl? Movemy?

2. YTo6bl BbIBEPHYTb CTApPbIN 3aP¥KaBAEHHbIN
BWHT, €ro HarpesatoT NaanbHUKoM. Koraa BUHT
OCTbIHET, OH NIETKO BbIBMHYMBaAETCA. Kak
06BACHUTL 3TO AIBNEHUE?

3. MopWwHU UMAMHAPOB ABUraTeneit 06blIMHO
OEeNatTcA U3 TOro e Mmatepuana, Yto U CTEHKMU
uMAnHAapos. Mouemy?

4., KenesHoaopOXKHbIE penbCbl UMEIOT ANNHY
25 M 1 n3rotosneHbl U3 cTann. Kak usmeHaetca

MnK..
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UX AJINHA, eCN roA,0Bble U3MEHEHUA
TemnepaTtypbl konebatotca ot 30 go -30 °C?

5. O6bem 6eToHHOM NAnTbl Npu Temnepatype 0

°C coctaBnaeT 2 M3. Ha CKONbKO yBenunTca ee
obbem npu nosbiWeHMN TemnepaTtypbl 40 30
°C? KoadpdnumeHT NMHEMHOro pac WupeHusa
6etoHa a=1,2 » 10 K1

2) OpaaHu3yem obcyr0eHue Ka4ecmeeHHbIX
3a0av.

lMposepaem peweHue pacyemHsix 3a0a4

2) lMpedcmasnarwm pe3ynemamesl ceoell
pabomel, yyacmeyrom 8 OUCKYCCUU.
Koppekmupyrom  ceou  3HaHUA  npu
peweHUU Ka4yecmeeHHbIx 3a0ady.
YcmaHasenusarom MPUYUHHO-
cnedcmeeHHsble C8A3U.

Jlenarom 3anucu 8 mempaosx, Ha 0OCKe

3. 3aKAouMTeNbHDbINM 3Tan 3aHATUA

NMopBepeHue
uToros paboTbl

1) Modsodum umoe ypoKa. Beicmasnsem
OoueHKuU 3a pabomy Ha ypoke

2) OpaaHu3yem pedhreKcuro.

3) 3adaem sonpocekl. OpaaHu3yem
obcymoeHue:

- Kakune 3HaHus gaHHOM Tembl byayT
BOCTpeboBaHbI B Ballel npodeccuoHanbHom
aeAatenbHocTN?

1) Caywarom

2) Peghnekcupyrom
3) Omeeyarom Ha 8ornpoc

dnemeHTbI
OK 01.
OK 04.
OK 05.

4, 33A8HMFI ANA CaMOCTOATE/IbHOIro BbiNOJ/IHEHUA

§8.4. PewnTb pacyeTHble 3aga4m Ne7, Ne§,
N210, kavyecTBeHHyto 3aga4y Ne9, ctp.175.
Omutpuesa, B. . dusnka gna npodeccui n
cneunanbHOCTeM TeEXHUYeCKoro npopuna:
y4ebHUK ans obpa3oBaTenbHbIX yUpeXAEHUN
HaYaNbHOro M cpegHero NPopeccMoHaNbHOro
obpasoBaHus / B. d. Amutpuesa. — 2-e nsa,,

3anucsiearom 3a0aHUA 0114
CamocmoamesibHo20 8birnosHeHUs 8
mempaodsb
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ctep. — M.: U3patenbCKuii LeHTP «AKaZemuar,
2017.-448 c.

TEXHO/NOTNMYECKAA KAPTA

Tema 3aHATUA

Tennosevie dsuzamenu. Kl mennogozo dsuzamens

Llenun

- PacCKpbITb PU3MYECKME NPUHLMUMNbI AENCTBUA TEN/OBLIX ABUraTeneu;

- BbIBECTM popMyly ANA pacyeTa KoappuLmMeHTa NoNe3HOoro A4encTBmA TENIOBOrO ABUraTeNs;

- cpopmmpoBaTh NpeacTaBAeHUEe 06 YCTPONCTBE M NPUHLMNE AENCTBMA TENNOBBIX ABUraTesiel u noHATMe 06 naeanbHom
Tenn0BoW MalwmnHe KapHo;

- PaCLUMPUTb 3HAHMA NO 3KONOTMYECKUM NPobiemam NCMONb30BaHWUA TEMNOBbLIX ABUraTeen

Copaep)KaHue Tembl |Teni0Bol ABuratenb. Buabl Tennosbix Agsurateneit. MpuHLUMN AeACTBMA TENOBLIX ABUraTenei. Ponb HarpesaTtens,

XONoAMNbHWUKA U paboyero Tena B TensioBom asuratene. KoadduumeHT nonesHoro geicrema (KMNA) tennosoro gsuratens.
MakcumanbHoe 3HadeHue KM/ Tennosbix gBuratenei. Tennosble A4BUraTeNIn K OXpaHa OKPY»KatoLLel cpeabl

ABNAIOTCA OCHOBOM ANA U3yuyeHUsA obLenpodeccMoHaNbHbIX AUCLUMINH U MEXAUCLUNIMHAPHBIX KYPCOB:

onga,.., MIK ...

cnoco6cTByOT pOpMUPOBAHUIO O6LLNX KOMMNETEHLUIA:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

cnocobcTeytoT popmnpoBaHUIO NPodeccCUOHANbHBIX KOMNETEHLMNA:

MnK..

Twun 3aHATHA

KOM6MHMpOBaHHoe 3aHATHUE

dopmbl
opraHusauum

yuye6Hoii
AEATeNbHOCTH

quOHTaI'I bHaA, HONBMAYyanbHaA, rpynnosan

3Tanbl 3aHATUMA

JeATtenbHOCTb NpenoaasaTtens [eATenbHOCTb CTyAEHTOB MnaHupyembl Tunbl
e OL,eHOYHbIX
obpasoBaten | meponpuATHii
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bHble

pesynbTaTtbl
1.0praHn3au OoHHbIN 3Tan 3aHATUA
Co3paHue 1. OpeaHuszyem Ha4aso yuebHoli| 1. Mobunu3sytom ceou 8os1e8ble Kayecmsd | DNEeMeHTbI YCTHbIN
pabouen desamesnbHOCMU. 014 pabomel. OK 01. bpOoHTaNbHbIN
06CTaHOBKM, Co30aém  amMoyuoHanbHbIll  Hacmpoli  Ha OK 02. onpoc
aKTyanusauma coemecmHyto pabomy. 2. AKmuUgsHO omee4yarom Ha 80pochl OK 03.
MOTUBOB 2. OpeaHuzyem akmyaausayuro 3HAaHuUl o |npenodasamers. OK 04.
yuyebHoW meme «BHYTpeHHAA 3Heprma naeanbHoro rasa. OK 05.

AEATENbHOCTU U
YCTaHOBOK Ha
BoCnpuATtue,
OCMbICNIeHUne

YpaBHeHue Tennosoro 6anaHca. Nepsoe Havano
TEPMOAMHAMUKN. Btopoe Hayano
TEPMOAMHAMUKIN Y.

®poHmansHsIli onpoc.

1. Kak onpepenutb M3MeHeHUE BHYTPEHHEMN
sHeprum COrIacHO nepsomy 3aKOHY
TEPMOAMHAMUKN?

2. Ha u4TOo pacxogyetcAa, COrnacHO nepsomy
3aKOHY TEPMOANHAMMUKN, KONIMYECTBO TEMOTbI,
nepegaHHoe cucteme?

3. Kakow npouecc Ha3blBaeTcA agMabaTHbIM?

4, ChopmynupymnTe nepsbi 3aKOHa
TEPMOAMHAMMUKM.

5. 3a cyeT KaKoW 3Hepruun cosepluaeTca paboTta
npv agnabaTHoM paclmpeHnmn rasa’?

6. Moyemy npu aamabaTHOM paclwMpeHUn

TemnepaTypa rasa nagaeT, a Mpu CXaTuu
BO3pacTaeT?

7. ChopmynunpymTe BTOPOIA 3aKOH
TEPMOAMHAMMUKM.

3. MpobaemHobili Bonpoc (Momusayus):

3. Omeeyarom Ha 80rpocsl
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- Cpegu Bac ecTb Te, KTo A0bupaeTca Ao
KO//1IeAyKa C NOMOLLbIO aBTOMODOU/IbHOIO
TpaHcnopTa?

- Y10 HEeobxoaMMO aBTOMOBUIO ANsA
ABUXKeHnA?

- Y10 nponcxoamT, Koraa cropaeT 6eH3nH?

- Kakne npouncxoaAat npeBpalleHns sSHeprnm
npv sTom?

- Kak Ha3bIBaloTCA YCTPOICTBa, NpeBpallatoume
BHYTPEHHIOI SHEPIUIO TOMN/INBA B
MeXaHMYeckylo paboty?

MoaroToBKa K| 1. [lpednazaem oby4yarouwumcs 1. opmynupyrom memy ypoKa. dnemeHTbI YCTHbIN
U3Yy4YEHUK chopMynuposame memy ypoKa. OK01. GpPOHTaNbHBIN
HOBOro 2. Mpednazaem oby4arowumcs 2. [pednazarom opmynuposku uesnel OK 03. onpoc
martepuana cpopMynuposame yesnu ypoKa. YPOKa. OK 04.

3. Bmecme ¢ obyuarowumucs obcyrwoaem 3. Qopmynaupyrom U npuHumarom OK 05.

Kpumepuu 0ocmuxceHus yenel Kpumepuu 0ocmuxceHUs yesnell ypoka
2. OCHOBHOI4 3Tan 3aHATUA
dopmuposaHue | 1. [lpednazaem oby4arowumca pazdeaumcsa Ha | 1. Jenamca Ha epynnel. Yumatom yyebHUK.| DNemeHTbl
HOBbIX 3HAaHUW M |2pynnsl. OpeaHu3yem pabomy 2pynn BoinonHaom 3a0aHuA. OK01.
cnocobos (camocTosTenbHan paboTa ¢ yuebHMKOM). OK 02. B3aMmoKoHTpon
DeATeNbHOCTU Kaxkgas rpynna nony4vaet 3agaHue: OK 03. b

1) MpounTtainte §82 yuebHMKa «Pn3mKa 10» OK 04.

.A. Makuwes, b.b. byxosues, H.H. CoTckuii u OK 05.

§8§5.7 — 5.9 yuebHuKa «Pusnka ana npodeccuit OK 07.

W cNeuyManbHOCTEN TEXHUYECKOrO Npoduan»

B.®. Amutpuesa. MK...

2) CocTaBbTe KOHCNEKT, UCMNONb3YA
0606LWEeHHbIN NNaH U3yYeHMa GU3NYEeCcKon
BE/IMYMHbI, PM3MYECKOro 3aKOHA N ABNIEHUA.
3) MoaroToBbTe OTYET NO pe3yabTaTam

paboTbl C NoCAeAyOLEN 3aLUUTOM

fomossm omyem u
pe3ynbmamos pabomel.

3awumy
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lpynna 1 — YCcTpOMCTBO M NPUHLMN AENCTBUA
TenoBbIX ABUraTenen.

lpynna 2 — KNJ tennoBbix gBuratenem.
fpynna 3 — Ucnonb3oBaHMe TeNNOBbIX
Asuratenen.

lpynna 4 — Tennosble gBUraTeENN N OXPaHa
OKpY*KatoLwen cpeapbl.

2. OpeaHu3yem 3awumy pe3ynsmamos
pabomesi Kaxcool epynnei.

KoHmponupyem ¢hopmuposaHue Hogbix
3HaHU.

3. OpaaHu3yem npocmomp 8UOeoponuUKa
«Tennoeoli 0sueamens. KM/l mennosozo
dsuzamena»
https://yandex.ru/video/preview/33898774815
18184341

2. 3anucelearom 8 mempaodsax om4yemeol
Opyaux epynn.

3. CMompsam sudeoponuK, 3anuceisarom 8
mempaosx Hosble npumepeol
ucrnonb308aHUA menaosbix 0suzamesnel,
K4 mennossix 0suzameneli

3akpenneHue
M3y4YeHHOro
martepuana

1) [pednazcaem  3aKpenume  U3y4YeHHbIl
mamepuan npu peweHuu 3a0ay. OpzaaHusyem
epynnosyro pabomy.

fpynna lwu3.

1. MapoBas mawwuHa paboTaeT B WHTepBane
TemnepaTyp T2= 120 °C, T1 ~ 320°C, nonyuas ot
HarpesaTena Koauyectso TennoTbl Qi = 200
KO 1 oTaasaa xonogunbHUky Qz = 100 kOX.
Hanaute: 1) peanbHbin KN4 MmawuHbl, 2)
naeanbHblt  KMA mawwuHbl, 3) nposeguTe
cpasHeHue aTnx KMA.

2. T[yceHuyHbln Tpaktop C-80 pa3suBaeT
HOMMHANbHYIO MOLWHOCTb 60 KBT M npu 3Toi
MOLLHOCTU pacxodyeT B cpeaHem B 4yac 18 Kr
ausenbHoro Tonamea. Hanaute KMNA  ero

1) Pewatrom 3a0a4u NUCbMEHHO,
obcyxoaom peweHus, aHAAU3UpPyrom u
oueHuesarom peuwieHus opyea y opyead.

dnemeHTbI
OK 01.
OK 02.
OK 03.
OK 04.
OK 05.

MnK..

OueHka
peleHunn
pacyeTHbIX
3agay
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Auratenda. (Tennota CropaHus Au3esibHOro
Tonnmea Qq=42*10° O /kr).

3. Yemy paBHO MaKCMManbHoOE TeopeTnyeckoe
3HayeHue KIM[ napoBoii MalMHbI, paboTato-
e B uHTepBane temnepatyp 100—400 °C?
Fpynna 2 n 4.

1. Asuratenn aBtomobuna pacxoayeT 3a 4ac
paboTbl 5 Kr 6eH3uHa. Mpu aTOM TemnepaTypa
rasa B uuamHgpe pgsuratena T1 = 1200 K, a
oTpaboTaHHoro rasa T, = 370 K. YpgenoHas
TennoTta cropaHusa 6eHsuHa g = 46 MIK/Kr.
Onpegenute MOLLHOCTb, pa3BMBaeMyto
OBuUratenem.

2. KN4 astobyca 3U1-155 coctasnseT 28 %. Ero
MoLLHOCTb 70 KBT. OnpeaennTte pacxog 6eH3nHa
B TedeHue 1 vaca.

3. B 1860 roay 6enbrunckmii nH»keHep *aH
OTbeH JleHyap co34an rasoBblid ABuUratenb C
3aXKMraHMem OT 31eKTpuyeckon wuckpbl. KM
oaHoOM w3 moguduKauuii 3Toro AsuraTens
coctaBnan 3%. Kakaa aHeprua Bblgensnacb 3a
OAHY MUHYTY NPW CrOPaHMK ra3a B KAMepe 3TOoro
OBUraTena, ecan OH pa3BMBa/l  MOLLHOCTb
1200 BT?

2) Ocywecmenaem KOHMPpOosb 3a
deamesnibHOCMbO Kaxcool epynneol.

OpeaHu3zyem nposepKy u obcyncdeHue peuleHuA
3a0ay4

2) Mpedcmasnarom pe3ynomameol ceoel
pabomel, yyacmayrom 8 OUCKYCcCuUU.
Jenarom 3anucu 8 mempaodsx, Ha 00CKe

3. 3aKnouMTeNbHbINM 3Tan 3aHATUA

MopBepeHue
uToros paboTbi

1. Modsodum umoau, ces3bi18aA pe3yabmamsi
YPOKa C e20 uenamu. AKueHmupyem sHUMaHuUe

1. Omeeyarom Ha sornpocsl

INemMeHTbl
OK 01.
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HQ KOHEYHbIX pe3ysnbmamax y4ebHoul 2.MMposodsm CamMoaHanu3 OK 04.
desmesibHOCMU 06Yy4YaOUUXCA HA YpoKe U npuobpemeHHsbix 3HaHUl, ymeHul U OK 05.
Kaxcooli epynnsl. HaB8bIKOB
2. OpeaHu3syem pecpriexcuro. MnK...
3. Boicmasnaem ouyeHku 3a pabomy Ha ypoKe,
KOMMeHMUpPYys ux

4. 3apaHna pgna CaMmoCTOATENIbHOIO BbINONHEHUA
§82. PewnTb 3apgaumn: Al- A5 cTp.273. 3anuceisarom domawiHee 3a0aHuUe dnemeHTbl
dusunka. 10 knacc: yueb. ana obuieobpasosar. OK01.
opraHu3aunint: 6a3osbiit yposeHb/ I.1. OK 02.
Msakunwes, b.b. byxosues, H.H. CoTckuin; nog, OK 03.
pea. H.A. MapdpeHTbeBON-4- n3A., -M.: OK 05.
MpoceeweHune, 2018. 416c.
Pewume KayecmeeHHyI0 3a0ayy: NnK...

BO3MOMCHO 71U MOHU3UMb MmeMnepamypy
8030yxa 8 MoOMeWweHuu, ecsiu OMKpPbIMb 08epyy
BK/1I0YEHHO20 8 31eKmpocemsb 6bImoeo2o

X0/100UMbHUKA ?

TEXHOJIOTMYECKAA KAPTA

Tema 3aHATHA

3nekmpuyeckue 3apaodbi. 30KOH COXpaHeHus 3apAdda. 3akoH KynoHa

LUenun

- U3y4nTb 3aKOH KynoHa;

- HAy4nTbCA NPUMEHATLb 3aKOHbI COXPaHEHWNA 3apAaa U Kyn0Ha Ana peweHnAa NpocTbiX 3a4a4

- CdopmupoBaTb NpeacTaBneHns 06 3NeKTPUYECKOM 3apsaae, 3N1eMEHTaPHOM 3/1eKTPUYECKOM 3apAae;
- U3yYnUTb ABNEHWE INEKTPOCTAaTUYECKOW MHAYKLMMU, NPUMEHATb 3HAHME OCOBEHHOCTEe MPOTEeKaHMUA 3NEKTPOCTAaTUYECKOM
MHAYKLMU 418 06bACHEHMA ABNEHUIN SINeKTPU3aLnm;

- U3y4UTb 3aKOH COXPAHEHMA INEKTPUYECKOrO 3apaaa;

Cop,ep)l(aHMe Témbl

3apaga, 3aKoH KynoHa.

3J'IeKTpVI3aLI,VIﬂ yepes sanAaHume, 3neKpr-|ecr<m71 3apAa4, 4ennmocCTb 3apAaaa, 3ne:v\eHTapr|17| 3apAa,; 3aKOH COXpaHeHUA

flBNaoTCA OCHOBOM ANAa n3yuyeHuma 06u1,enpo¢eccv10Haanblx AUNCUNNNINH N MeXXAUCUNNJIMHAPHDBIX KYpCoB:
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ong ... MIK ...
OK 01, OK 02, OK 04, OK 05, OK 07.

MNK..

cnoco6cTeyOT popMUPOBaAHUIO 06LLNX KOMNETEHLUI:

dopmuposaHuio npodpeccnoHasibHbIX KOMNETEHLMUINA:

Tun 3aHATUA

KombuHupoBaHHOE 3aHATUE

dopmbli ®poHTanbHanA; MHAMBMAYANbHAA; FPYNNOBas
opraHusauum
yuyebHoW
AEATeNbHOCTU
dT1anbl 3aHATUM JeatenbHOCTb NpenoaaBatena [JeAaTenbHOCTb CTYAEHTOB MnaHupyembl Tunbl
e OLLeHO4HbIX
obpasoBaten | meponpuaTUi
bHble

pe3ynbraTtbl
1.0praHn3auMoHHbIN 3Tan 3aHATUA
CospaHue 1. Ce200HA HAYHEM YPOK C HEOHUOAHHO20 1. Bbicka3bigarom ceou npeodnonoXeHus,| INemeHTbl YCTHbIN
paboueii gonpoca: B03MOM(HbIE OM8Eembl: 3/1eKMmpu4ecmao, OK01. bpoHTanbHbIN
06CcTaHOBKM, - Ymo obuw,e2o mexdy epo3oli u Kowkoli? anekmpu3sayus, anekmpuyeckul 3apaod OK 03. onpoc
aKTyanusauymsa OK 04.
MOTUBOB OpzaHu3zyem mo32080U wmypm 014 OK 05.
yuebHoii MOCMAaHOBKU meMbl U oripedeseHusA yenel
AEATENbHOCTU WU | YpoKa
YCTQHOBOK Ha
BOCNpUATHE,
ocmbIC/IeHUNe
MoarotoBKa K| 1. Mpeanaraet obyyatrowmmea Nnpeanonoxutb, |1. Popmynupyrom memy ypoKa. dnemeHTbl YCTHbIM
MU3y4YeHUo 4yTO Mbl Byaem M3y4aTb Ha YPOKE. OKO01. dpPOHTaNbHbBIN
HOBOro 2. Mpepgnaraet obyyatowmmea chopmynnposate | 2. [lpednazarom ¢opmyauposku uyenel OK 03. onpoc
matepuana Lenun ypoka. YPOKa. OK 04.
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3. BmecTe ¢ obyyatowmmunca obeyxaaet 3.  ®opmyaupyrom U npuHUMAarOm OK 05.
KpUTEPUN OOCTUKEHUSA Lesel Kpumepuu 0ocmuxceHuUs yenel ypoKa
2. OCHOBHOI4 3Tan 3aHATUA
dopmuposaHue | 1. [lpednazaem obyyarowumca pazoenumcs Ha |1. fenamca Ha epynnsl. CMompsam| DNEMEHTbI
HOBbIX 3HaHWI W |epynnbl no 4 yenosexka. OpeaHuzyem pabomy | 8uOeopPonuK. BbinoaHaom 3a0aHuUs. OK01.
cnocobos epynn. OK 03. B3aMmoKoOHTpON
OeATeNbHOCTU Kaxkpana rpynna nony4yaet 3agaHue: OK 04. b
4) MpocmoTpuTe BUAEOPOINK OK 05.
«INEKTPUYECKUI 3apas. INeKTpUsaumna» OK 07.
(obwee ana Bcex rpynn)
5) BcTtaBbTe B TEKCT NponyLeHHble C10Ba NnK...

WKW cnoBocoYeTaHuA (ANA Kaxaon rpynnbl
CBOM, OT/INYAIOLLMINCA TEKCT)

Hanpumep:

TeKcT gna rpynnbl 1:

«PU3nyeckom BENMUYMHOM, XapaKTepusyoLien
WHTEHCMBHOCTb Y4acT1A TeNa B
3NIeKTPOMArHMTHOM B3aMMOLENCTBUMN, ABNAETCA

3apAg, Teno MoXKeT NpruobpecTu B npouecce

Mpu conpUKOCHOBEHUM TeN NPOUCXOAUT

nepexoa, N3 04HOro Tena B gpyroe.»

TekcT ana rpynnsl 2:

«B pe3ynbraTe anekTpmsaummn Teno

npuobpetaet . EaMHunuen 3apaga s CU

ABnaeTca . B npouecce

3NEeKTPOCTAaTUUYECKON NHAYKLMWN NPOUCXOOUT
D

TeKkcT gna rpynnol 3:

«B npouecce Teno npmnobpetaer

aNeKTpUYecKmni 3apaa. 3apag obosHavaeTcA
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_____wnwusmepsaeTcA B _____. HammeHbwunit 3apag,
B MPMpOAE MMeeT YacTnua »

6) MepergunTe B APYryto rpynny «no
BepTyLWwKe». Ob6cyanTe BbINOJHEHWE BAMM
3afaHuA Ne2. BepHuTecb B CBOO rpynny.

2. OpeaHu3zyem umoezosoe obcynoeHue,
ucnons3ysa 0606w éEHHbIU NAAH U3yYyeHus
¢uszuyeckoll 8eanu4UHbl (014 3/1eKMPUYECKO20
3apsA0a) u rnaaH usy4yeHus usu4ecKkoao
fA8neHus (045 anekmpusayuu).

Mpocum cmydeHmMo8 3aghuKcupo8ams 8
mempadsx. KoHmponupyem ¢hopmuposaHue
HOB8bIX 3HAHUU.

3. lpednazaem obcydumes, Aenaemcsa Au
3/1eKmpuU3ayusA 8pedHbIM UaU MoAE3HbIM
AsneHuUeM.

Obpawaem sHUMaHuUe Ha crnocobbl CHAMUA
CmMamu4ecKo20 3neKkmpu4yecmaa,
npumeHsemeole Ha npoussodcmee, 8 6oimy, Ha
mpaHcriopme.

4. [lemoHcmpupyem onsim o 371eKkmpusayuul.
Obpawjaem 8HUMAHUE HA MO, 4Yymo 8 xode
anekmpu3ayuu mena npuobpemarom pasHole
Mo Mooy, HO MPOMUBOMNOOHCHbIE 10 3HAKY
3apAodebl. [lpocum ob6vACHUMG.

2. Ob6cyxcdarom Hosyro UHGopMayuto.
3anucsisarom 8 mempaosax:

- onpedesneHue 3apAoa,

- e2o0 0bo3Ha4eHue;

- e0UHUUbI 3apA0a (0OCHOBHYH U 00s1bHbIe C
nepesooom);

- onpedesneHue 31eMeHmMapHo20 3apada u
e20 3Ha4yeHue;

- onpeodesneHue 3AeKmpu3ayuu u eé suobl;
- 06bACHEHUe MexaHU3Ma 3n1eKkmpu3ayuu
Mpu ConpUKOCHOBEHUU;

- obvAcHeHue MexaHuU3ma
anekKmpocmamuy4eckoli UHOYKyuU.

3. BvbicKaszvisarom rnpeodnosnoxeHus. B
mempadsax cmpoam  2-X  YACMHYH
mabauyy «Bped u none3a
aneKmpu3sayuu». Obcyxcoarom
codepycaHue mabauusl, ocmasndawom eé
3anosnHeHuUe Ha 0oM.

4. Bseidsuzarom eaunomessl. [fenarom
8bl800 o COXpaHeHuu 3apsada.
®opmynupyrom 30KOH COXpaHeHuAa
3apsaoa.

5. Omeeuarom, Oenarom  puCyHKU,
yKQa3bI8aOM HANPasAeHUA cus.

YCTHbIN

$GPOHTaNbHbIN

onpoc
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5. lpednazaem B8CMOMHUMb,
e3aumodelicmsyrom 3apaobl.

6. Obpawaem sHUMAHUE CmMyOeHMo8 HA Mo,
Umo cusbl 83aumoodelicmeus mexdy 3apa0amu
Aexam Ha npamoti, coeduHAwouell 3apsaosbl.
Modynu cun pasHsl. Ho kak onpedeaums ux?

KaK

Mpocum  cmydeHMo8  8CMNOMHUMbL,  4YMO
Heobxo0umMo 3HaMb O hU3UYECKOM 30KOHeE.
lpednazaem 3aguKcuposameo Hoebll

mamepuaa nnpu npocMmompe 8UOEOPOSUKA.
LemoHcmpupyem sudeoponuk «Onsim KynoHa.
3aKoH KynoHa»

6. 3anucsisarom 8 mempaosx
mMamemMamuyeckyro opmynuposKy
3aKoHa KynoHa. Omeeyarom Ha 80rpocsl
rno onsimy KynoHa.

B ycmaHo8Kkax 0014 ynasausaHus nolau
8030yX NMpornycKkarom yepes
memasnuyeckue mpybol, M0 0OCU KOMOPbIX
npomsaHyma nposonoka. [lpososnoka
3apaxceHa ompuyamesnsHo, a mpyba
nonoxcumersnsHo. O6vAcHUMe, pabomy
YCMAHOBKU, 20€e NpUMeHAIoMCA makKue
YCMQAHOBKU U C KAaKoU yesnoto

3akpenneHue
M3y4YEeHHOro
martepuana

lMpednazaem 3aKkpenums Uzy4yeHHsIli Mamepuan
npu peweHuu 3a0a4.

PekomeHOayuu:  nepsuvyHoe  3aKperseHue
nposecmu 8 6ude hPOHMANbHO20 peweHUs
3a0a4, a 0asee —op2aHU308aMb peweHue 3a0a4
8 chopme napHol pabomel.

MpumepHbIA NepeyeHb 3apau:

[Ba 04MHAKOBbIX LWAPKMKA, UMEOLWMX 3apagbl +5
HKn n -7HKn, coeauHUAW TOHKOM MeaHOM
NPoBONOKON. Yemy ByAeT paBeH 3apAg, Karkaoro
lapuKa?

Wapukn, nmetowme 3apagbl 6 HKa mn -5 HKn,
HaXxo4ATCA B BaKyymMe Ha pacctoAaHum 3 cm. C
KaKOW CMOM NepBbIi WAPUK NPUTATMBAETCA KO
BTOpPOMY?

K He3apsrKeHHOMY 3/1eKTPOCKONY NOAHOCAT, He
Kacanacb, NONOKUTENIbHO 3aPAXKEHHYO ManouKy.
MoKaxuTe pacnpeneneHne 3apagoB Ha LWwape,
CTEP!KHE U CTPE/IKE INEKTPOCKONA.

Pewatrom 3a0a4u nucemeHHo,
obcyxoaom peweHus, aHAAU3UPYOM u
oueHusarom peuieHus opye y opyea

dnemeHTbI
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

MnK..

B3anMOKOHTpOAN
b
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Bam npepgnaraetcA Ha Bblbop 3 pacyecku —
AepeBsAHHAA, MeTaNnYeckan, NiacTMaccoBas;
BblbepuTe pacyecky ANA  YKNAOKM MPUYECKMU.
Ob6baAcHMUTE BbIOOP pacyecku Ansa co3aaHuA
NPUYECKM.

Mpumep 3agaHmAa ¢ npodeccMoHanbHO
HanpaB/AEHHbIM COAepPXKaHUeM:

O3HaKOMbTECb C WMHCTPYKLMEN MO MNOXKAPHOM
6e3onacHocTK Npu paboTe ¢ HedpTenpoayKTaMMU.
«lMoxapHaa 6GesonacHocTb npu pabote ¢
HedTenpoayKTammn».

Bce nnua, cBA3aHHbIe C AOCTAaBKOWM, XPaHEHUEM,
npMemom M  OTNYCKOM  HedTenpoayKToB,
AO/IKHbI MPOXOAUTb CNeuManbHbli MHCTPYKTaX
He pe)ke YemM OAMH pa3 B LWecTb MecAues. B
WHCTPYKTaX  TPAKTOPUCTOB,  MALUMHMUCTOB,
wodepoB, KomballHEPOB [ONXHbI BXOAUTb
NONIOXKEHMA MO MPOTUBOMOMXKAPHLIM MNpPaBUAAM
obpaweHna ¢ FCM, npaBunam 3anpaBKM Ha
CTaLMOHApPHbIX NMYHKTax 3anpaBKM U C NOMOLLbIO
nepeaBUKHbIX 3aNPaBOYHbIX CPEACTB.

Mpn paboTe Yy KOMOHOK W 3anpaBOYHbIX
arperaTos, 3anpeliaeTca HaxoguTbca B 06yBK,
noabuToN KenesHbIMM BO3L4AMWU, MMEHOLLEN
enesHble HabolKu.

Mpu nepekayke HedTENPOAYKTOB MOTONOMMOM C
ABuraTenem BHYTPEHHEero CropaHus BblMyCKHan
Tpyba ero Ao/MKHA MMETb UCKporacuTesnb, a Ha
Kapblopatop AO0/MKHO OblTb  YCTAHOBJIEHO
YCTPOMCTBO, NpPeAoTBpPaLlalollee BO3MOMKHbIN
BbIOPOC NIaMEHUN NPU HEUCMPABHOCTMU.
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CnuBaTtb U HanMBaTb HePTENPOAYKTbI BO Bpems
rpo3bl He paspeluaeTcs.

PesepByapHble MapkM W OTAENbHO CToAlME
pe3sepByapbl [LONKHbI obecneunsaTbCA
NepBUYHbIMM CPeACTBAMMU MOMKAPOTYLLIEHUA.

B uenax 3awmTbl pe3epByapoB  OO0/IKEH
OCYLLECTB/IATLCA HAA30p 3a MCMNPaBHOCTbIO
MOJIHMEOTBOA0B U 3a3eM/IAIOLLMX YCTPOMICTB.
Paspewaetca cnvMBaTb HepTENPOAYKTbl B
noA3emHble pesepByapbl, CKAaAbl M MYHKTbI
3anpaBKM TOMbKO 3aKpbiTbim cnocobom (no
TpybonpoBogam  WAM  WAAHram) — nocne
3a3em/ieHus aBTOLMCTEPHbI npwu
HepaboTalowem gsuratene.

Bce onepaumm no 3anpaBke aBToMobunen wu
TPAKTOPOB A0/IKHbI NPOXOAUTb B MPUCYTCTBUMU
BoAguTENEM M TpaKTopucToB.  [lBuratesnb
3anpaBnsembix aBTOMOOUNEN [OO0MKEeH O6biTb
BbIK/MIOYEH, a K4 HaxoguTbCA B 3aMKe
3aXKuraHums.

PacctosHue mexxay 3anpaBiaemoit MalluHOW U
CToAIWEN CNe0M 33 Hell IONKHO BbITb He MeHee
3 M, a Mexay nocneayowmumm — He meHee 1 m.»
OTBEeTbTE HA BOMPOCHI:

1. C KaKoW uenbto paspaboTaHa AaHHaA
WMHCTPYKUMA?
2. Moyemy npwu paboTe No nepekaynBaHMIO

HepTenpoayKTOB MOXKET BO3SHUKHYTb yrpo3a
noxapa?

3. Kakne mepbl 3aLWLnTbl OT CTaTUYECKOTO
aneKkTpuyectsa npmumeHaroTca Ha A3C cornacHo
OAHHOM MHCTPYKUUM?
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3. 3aKnounTeNbHbIM 3Tan 3aHATUA

NopsepeHune
uToros paboTbl

1)[Modso0um umoeu, cesa3bi8as pe3yabmamel
YPOKQ C e20 yenamu. AKueHmupyem eHUMAHUE
HO KOHEeYHbIX pe3ysbmamax yuyebHol
desmesnibHOCMu 06y4YarOUUXCA HA YpoKe U
Kaxcooli epynnsl.

2) OpaaHu3yem pegneKcuro.

3) Bbicmasnaem oueHKuU 3a pabomy Ha ypoke,
KOMMEHMUPYA UX Ha OCHOoB8e pa3pabomaHHbIX 8
Hayase ypoKa Kpumepues

1) Omeeyarom Ha 8onpocel

2) lMposodsm CamoaHanu3
npuobpemeHHoix 3HAHUU, yMeHul U
HaBbIKO8

dnemeHThI
OK 01.
OK 04.
OK 05.

MnK...

4. 3apaHuA ANA CaMOCTOATE/IbHOTO BbINOJ/IHEHUS

§54, 55 ®dusmka. 10 Knacc: yueb. ans
obuieobpasoBar. opraHmsaLnii: 6a3oBbin
yposeHb/ I'.f. Makuwes, b.5. ByxosLes,

H.H. CoTckuit; noa pea. H.A. MapdpeHTbeBON —
4-e n3a.,-M.: MpocseweHune, 2018. — 416c.
3anoNHUTb 2-X YaCTHYIO Tabauuy
«INEeKTpU3aumnA: Bpes 1 nob3ar.

Lna momusuposaHHbIX cmydeHmos:
Teopyeckoe 3a0aHue: co30ame memamudecKuli
6aHK 3a0a4 1o 0aHHOU meme U3 pasHbIX
UcmoYHUKos (mpu 3ada4u); nposecmu
domawHul sKkcrnepumeHm: Nccnedylime 8
OOMQAWHUX yCa08UAX CUHMemuYecKkue u
HamypasnosHble Mamepuansl. Kakue u3 HUx
anekmpusyromcsa cussHee?

3anucsisarom domauwiHee 3a0aHuUe

dnemeHTbl
OK 01.
OK 02.
OK 03.
OK 05.

MnK..
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TEXHO/TOTUMYECKAA KAPTA

Tema 3aHATUA

3asucumocmeo 31eKmMpuYecKo20 conpomueseHus NPoeodHUKo8 om memnepamypbsi. Ceepxnpoeodumocmeo

Uenun

- Mony4YnTb NpeacTaBNEHNA O 3aBUCUMOCTM 3/1IEKTPUYECKOTO CONPOTUBNEHNA OT TEMNEPATYPbl, O ABNEHUM
CBEPXNPOBOANMOCTH.

- U3y4ynTb OCHOBHbIE HanpaBAEHUA NPUMEHEHNA 3aBMCMMOCTU CONPOTUB/EHNA OT TEMNEPaTYPbl U NPUMEHEHUA
CBEPXNPOBOAHUKOB

CopeprKaHue Tembl

/InHelHasA 3aBUCUMOCTb CONPOTUBIEHMA MPOBOAHNKA OT TemnepaTypbl, PUINYECKUIA CMbIC/T TEMNepaTypHOro KoadduumeHTa
conpotusneHua. CBepxnpoBoAMMOCTb. [paKTUYeckoe NPUMEHEHME 3aBUCMMOCTU COMPOTUBAEHWUA OT TemnepaTtypbl U
NPUMEHEeHNe CBEPXNPOBOAHUKOB.

AlBNAIOTCA OCHOBOW ANA M3ydeHuA obwenpodeccMoHaNbHbIX UCLMUITIMH U MEXAUCUUNAMHAPHBIX KYPCOB:

ong.., MOK ...

cnoco6cTByoT popMUPOBAHUIO O6LLNX KOMNETEHLUIA:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

cnoco6cTeytoT popmmupoBaHUIO NPodeccUOHaNbHbIX KOMNETEHLMNA:

MnK..

Twun 3aHATHA

KOM6MHMpOBaHHoe 3aHATHUE

dopmbli
opraHusaumu

yuyebHoW
BeATeNbHOCTU

CDpOHTal'I bHaA, HOUBMAYyanbHaAA, rpynnosan

dTanbl 3aHATUA [eATenbHOCTb NpenoaasaTtens [leAaTenbHOCTb CTyAEHTOB MnaHupyembl Tunbl
e OL,EHOYHbIX
obpa3soBatenb| meponpuaTtuii
Hble
pe3ynbTaTbl

1.0praHu3auMOHHbIN 3TaN 3aHATUA
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CospaHue 1. OpeaHu3yem uzpy «AyKUUOH» o meme 1. Yyacmeytom 8 ayKyuoHe dnemeHTbl | YCTHbIM
pabouen «ConpomusneHue» OK 01. bpOoHTaNbHbIN
obcrtaHoBKM, |[paBua uUrpbl: 06ydaroLWMecs no KenaHuo OK 03. onpoc
aKTyanM3auma | BbICKa3bIBAKOT 3HAUMMYIO MHPOPMaALUIO MO TeMe OK 04.
MOTUBOB ayKumoHa. MocnegHuin, npeasoxKnsLLIKA OK 05.
yuyebHoW NnpaBW/IbHOE YTBEPKAEHME, NoJyYyaeT OK 07.
AEATeNbHOCTU U | noowpeHue. NMpenoaaBaTtenb TaKXKe MOXKeT MK ...
YCTAaHOBOK HAQ | NOOLIPUTb BCEX aKTUBHbIX YYaCTHMUKOB.
BocnpuaTtue, |Opz2aHu3yem obobuweHue pe3ysbmamos uzpsi
ocmbiCieHue
MoaroTtoBKa K| 1. JemoHcmpupyem ¢hpoHManbHsIl 1. Habawdarom onsim. 3anuceiearom 6 D/IEMEHTbI YCTHbIN
M3y4YeHuUio aKcnepumeHm «M3meHeHuUe conpomueneHus mempaosx yesob ornbima, Cmpoam cxemy OK01. bpOoHTaNbHbIN
HOBOrO Memasnau4YecKkozo npPo8oOHUKA Npu uenu, huKcupyrom pe3yanbmamel. OK 03. onpoc
matepmana HazpesaHuu». OpeaHusyem gukcayur xooa u |[enarom 861800 0 3a8ucumocmu OK 04.
pe3yanbmamos aKkcnepumeHma 8 paboyux conpomuesieHUs NPOB8OOHUKA om OK 05.
mempaosx. memmnepamypei. OK 07.
NK...

Ob6pawaeT BHUMaHWE Ha YMEHbLUEHME CUNbI
TOKa Npu HarpeBaHMM NPOBOAHMKA.
- Kak 06bACHUTbL AaHHbIN ONbIT?

2. MMpednazaem oby4arowumcs
chopmynuposames memy U yenu ypoka.
Obcyxncdaem Kpumepuu 0ocmuxceHUA yenu
emecme co cmyoeHmamu.

2. Obcyxcdarom, 8bid8u2a0mM Pa3suUYHbIe
8apPUAHMbI, hOPMYAUPYIOM MeMy YPOKa,
uenu u Kpumepuu eé 00CMUIKEHUS.
Omeeyarom Ha 80npocsl
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Bonpochoi:

-NMoyemy HeEOH6XOAMMO M3yYaTb AAHHYIO TEMY?
-MpeanonoxuTe, Kak 3HaHUA AaHHOW TEMbl
6yayT BocTpeboBaHbI B Ballel
npodeccMoHanbHON AeATENbHOCTN?

2. OcHOBHOWM 3Tan

3aHATUA

dopmupoBaHue
HOBbIX 3HaHUN U
cnoco6os
DeATeNIbHOCTU

1. Mpocum obyyarouwyuxcs 06vACHUMb, No4emy
conpomusseHue Mmemarnsa 3aeucum om
memmnepamypei.

2. MMpednazaem oOHOMY U3 cMmyOdeHmMos
nodsecmu umoe u cchopmyauposams
KayecmeeHHoe 0b6bsCHeHUe yeenuyeHus
conpomussneHuUs Memananu4eckoz20 nPosooOHUKA
C pocmom memmnepamypei.

3. OpeaHu3yem nposedeHue hpoOHMAbHO20
3KCnepumeHmMa 8 Uessax yCmaHo8s1eHuUs
3as8ucumMocmu cornpomuesneHus om
memnepamypol 8 epynnax. [lposodum
nodsedeHue pe3ynbmamos 3KcrnepumeHma.

4. lNMpednazaem nposepume nMNPABUILHOCMb
nosy4eHHo20 pe3ysabmama no mamepuany
yyebHuka §109.

lMpocum cmydeHmos sbinucame u3 §109
Ghopmyny 3a8UCUMOCMU U YKA3aMb, KaKue
8es1U4UHbI 8 HEE 8X00M.

5. Mpednazaem cmydeHmam omsemume Ha
gorpoc:

- [1nA ye20 u Kak moxcem 66Imb UCMONb308AHA
308UCUMOCMb CONMPOMUBAEHUA Memasnsad om
memnepamypeoi?

1. Beioguearom 2unomessil.

2. O0uH cmydeHm omeeyaem. [pynna
3anucelisaem 8 mempaosix.

3. [lposodam sKcnepumeHm, nosay4yarom
/UHeliHy 3a8UCUMOCMb, 0esaom 8bi800.

4. U3 §109 sbinuceiearom gpopmysny
308UCUMOCMU CONMPOMuUBAeHUA Om
memnepamypel, yKa3elgarom
obo3Ha4eHuUe u pazmepHOCMb
memnepamypHo20 KoaggpuyueHma
conpomusseHua. CpagHUBaOM 3HaYeHUA
memnepamypHo20 KoagguyueHma rno
O0aHHbIM mabauysl ¢ Noay4eHHbIM 8 Xxooe
aKcnepumeHma.

5. Boidguearom a2unome3sy: MOMCHO
usmepAMs 04YeHb 8bICOKUE NUBO 04eHb
HU3Kue memmnepamypel.

dnemeHThI
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

MNK..

YCTHbIN
MHAVBUAYaNbHbI
M onpoc

MucbMeHHbIN
MHAMBUAYANbHbI
M KOHTPO/Nb

YCTHbIM
bpPOHTaNbHbIN
onpoc
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LemoHcmpupyem sudeoponuk
«TepMnUCTOpbI- NPUHLMN AENCTBUA U UX
Ha3HayeHme», NnpeanaraeT , NOCMOTPETb U
BbIMMCATb Ha3HAYeHWe, NPUHLUN AENCTBUAM
TEPMUCTOPOB, KOTOPbIE MCMONb3YHTCA Ha
npou3BOACTBE.

lMocne 8binonHeHUsA 3a0aHUA 86160POYHO
nposepsAem 8olnosHeHUe.

6. Mpednazaem oby4aroWUMCH PeononoHums,
npu Kakoli memnepamype conpomussneHue
MPOBOOHUKA CMaHem PAasHbIM Hy/H0.
LemoHcmpupyem 8udeoponux
«CBepxnpoBoanMocTb». [TpedsapumesibHO
npocum cmyodeHmos Halimu omeemel Ha
801pPOChbI:

- Yem Heobbl4HO M3MEHEHME CONPOTUBNEHMUA
METa/I/IOB MPU CBEPXHU3KMX TeMnepaTypax?
- Kak Ha3blBaeTcA 310 AB/NeHMe?
lMpednazaem cmydeHmam rno pesysbmamam
npocMmompa 8udeoposIuUKa ONnuCameo seneHue
ceepxnpogooumocmu 8 mempadu ¢
ucnons3osaHuem 0606weHHo20 nNaaHa
U3y4yeHus A8/1EHUS.

lMposepsaem soinosnHeHUe 3a0aHUSA

AHQAU3UPYOM 10a1YYEHHYIO

UHGopmayuro, 3anucsiearom e mempaos.

6. Boidguzarom aunomesol.

CmMompam e8udeopouk.

B mempadsx onucelearom seneHue
€8epxrnpos8ooUMOCMU M0 MAAHY U3y4eHUs
hu3u4YecKo20 A67eHUA

3aKpenneHue
N3y4YyeHHOoro
martepuana

OpzaHuszyem pabomy 8 napax rno peweHuro
Ka4ecmeeHHbIX U pacyémHsbix 300ay.
lpednazaem oyeHumos pabomy coceda ro
Kpumepusam OUeHKU, CO2/10C08AHHbIM 8 Ha4Yase
YPOKaQ.

MpumepHbIA NepeyeHb 3aAa4 C NPAKTUKO-
OPUEHTUPOBAHHbIM U NPOPECCUOHANBHO
HanpaB/IeHHbIM COAEpPXKAHUEM:.

BoinonHAom 3a0aHus,
ocyuw,ecmenaom 83aumMornposepKy rno
KAo4am 8 rnapax

dnemeHThI
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

MnK..

B3anMOKOHTpON
b
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1) HarpeBaTe/ibHblli 91eMeHT
3NeKTponaAnbHMKa caenaH U3 HUXPOMOBOW
NPOBOIOKM conpoTmeaeHmem 200 Om npm 0° C.
Mpu HarpeBaHWM NAANIbHUKA COMPOTUB/IEHUNE
NPOBOJIOKM BO3pacTaeT Ao 236 Om.
OnpeaennTe, A0 KaKOW TeMnepaTypbl Harpencs
NaanbHUK.

2) TIOHbI HarpeBaTebHbIX NPUOBOPOB YaCTo
N3roTaBAMBAlOT U3 KOHCTAHTaHa. O6bACHUTE,
noyemy.

3) TepmomeTp conpoTUBEHUA — CPEACTBO
n3MepeHna TeEMNepaTypbl, COCToALLEE U3
TEPMOUYBCTBUTEIbHbIX 31eMeHTOB. Cambli
NonyApPHbIA TEPMOMETP COMPOTUBIEHUA —
NAATUHOBbIA C HOMUHA/IbHBIM CONPOTUBAEHUEM
Ro =100 Om. K ero goctonHCcTBam OTHOCATCA:
BblCOKaA cTabunbHOCTb, 611M30CTb
XapaKTEPUCTUKN K IMHEMHOM 3aBUCMMOCTH,
B3aMMmO3ameHAeMOCTb. OTBETbTE Ha BOMPOCHI:
A) KaKkoB NpuHUMN AeiCcTBMA TEPMOMETPA
CONpOTMBNEHNA?

B) Yemy paBeH TemnepaTypHbIi KO3dPULMEHT
CONPOTMBAEHUA ANA NNATUHDBI?

B) Yemy 6yaeT paBHO conpoTuBieHMe
TepmomeTpa npu TemnepaType 1500° C?

3. 3aKAlouMTeNbHbINM 3Tan 3aHATUA

MopaBepeHue
uToroB paboTbi

1)[Modsodum umoeu, cesasbieas pe3ysbmamel
YPOKa € e20 yenamu. AKueHmupyem eHUMAHUe
HQO KOHEeYHbIX pe3ysnbmamax y4ebHoul
deamesnbHOCMU 06YyYaOUWUXCA HA YPOKe U
Kaxcool epynnel.

2) OpeaHu3syem peghneKcuro.

1)Omeeyarom Ha sorpocel

dnemeHThI
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.
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3 ) Beicmasnaem oueHKu 3a pabomy Ha ypoKe, |npuobpemeHHbix 3HaHUl, ymeHul u
KOMMEHMUPYSA UX Ha OCHOB€E pa3pabomMaHHbIX 8 | HABbIKO8
Hauase ypoka Kpumepues.

2) Mposoosm camoaHanus MK ...

4. 3apaHuA gNA CaMOCTOATE/IbHOTO BbiNOJIHEHUA

§109. PewnTb 3apaum Al- A2 ctp.115 3anucsisarom domauwiHee 3a0aHuUe D/IeEMEHTbI
®dusuka. 10 knacc: yueb. ana obuieobpasosar. OK01.
opraHu3aunin: 6a3osbiit yposeHb/ I.A. OK 03.
Mskuuwes, b.b. Byxosues, H.H. CoTckuit; nog, OK 04.
pea. H.A. NapdeHTbeBOM — 4-€ n3a., — M.: OK 05.
MpoceeweHune ,2018. —416¢ OK 07.
NK...

TEXHOJIOTUYECKAA KAPTA

Tema 3aHATHA

3akoH [xcoyna-Jlenya. Paboma u MouwHOCMb MNOCMOAHHO20 MOKA.

Lenun

- cpopmmpoBaTb NpeacTaBaeHUA 0 paboTe U MOLLHOCTM 3NEKTPUYECKOTO TOKa;
- U3Yy4nTb 3aKOH xKoyna-fleHua;
- NONYYNTb NpeaCcTaBAeHUe O TENN0BOM AEUCTBUN TOKA

CopeprkaHue Tembl

PaboTa 1 MOLLLHOCTb 3/1EKTPUYECKOrOo TOKa. 3aKoH [oyna —/leHua. Tennosoe AelcTBue ToKa. MprmeHeHMe Ten10Boro
[LeNCTBMA TOKA HA NPOU3BOACTBE U B ObITY.

ABNAIOTCA OCHOBOM AN1A U3yyeHUA o06wenpodeccMoHaNbHbIX AUCLUMIUH U MEKAUCLMUNIMHAPHDBIX KYPCOB:

ong,.., MIK ...

cnoco6cTBYOT GOPMUPOBAHUIO OOLLUMX KOMNETEHLMUMA:

OK 01, 0K 02, 0K 03, 0K 04, OK 05, OK 07.

cnoco6cTByOT GOopMUPOBAHUIO NPOPECCMOHANBHBIX KOMNETEHLUIA:

MnK..

Twun 3aHATHA

KombuHMpoBaHHOE 3aHATUE

dopmbl
opraHusauum

dpoHTanbHasA; UHAMBUAYANbHANA; rPYNNoBas
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yuyebHoW
AeATeNbHOCTU

3Tanbl 3aHATUI

HAeAatenbHOCTb Npenoaasatens JeAaTenbHOCTb CTYAEHTOB MnaHupyembl Tunbl
e OLLEeHOYHbIX
obpasoBaten | meponpuaTuii
bHble
pesynbratbl
1.0praHn3aunOoHHbIN 3Tan 3aHATUA
Co3paHue 1.0peaHu3yem Ha4aso y4yebHoUl 1. Mobunu3yrom ceou 8onesble Ka4ecmaa | INeMeHTbl YCTHbIN
pabouen desmesbHOCMU. 014 pabomel. OK 01. bpOoHTaNbHbIN
06CTaHOBKMW, Co30aém 3moUyuoHabHbIU Hacmpoli Ha OK 02. onpoc
aKTyanusauymsa cosmecmHyro pabomy. 2. CamocmoamenbHO 3aroaHAIOM OK 03.
MOTUBOB 2. Op2aHu3yem aKkmyanu3ayuro 3HaHul rno mabnuyy c nocnedyrowel ppoHMansbHoU OK 04.
yuyebHoW meme «locmosHHbIlU 3neKkmpu4ecKuli mox. nposepkKoli. OK 07.
peatenbHoc™M wm | CoeduHeHue Mpo8oOHUKO8».
YCTaHOBOK Ha|lpednazaem 3anonHume mabauyy.
socnpuAatue, ®dusnueck |0603Hay|Popmyn | EamnHuy, | Mpubop
OCMbIC/ieHue an eHue a a
BeJIMYMHA usmepe
/ 3aKoH Hua 8 CU
Cwuna ToKa
HanpsaxeH
ne
ConpoTus
neHune
3aKoH _ _
Oma ana
y4acTKa
uenu
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SneKTpos,
BMKYLLAA
cuna

3aKoH
Oma gna
NoJIHOM

uenmu

3. MpobaemHsili Bonpoc (Momusauyus):

- Y MeHs B pyKe ABa InCTa: INCT 3apaboTHOM
nnaTbl U KBUTAHLUMA ONAaThl 3a
3N1EKTPO3HEPTUIO.

- 3a yTo A nosy4ato 3apnaarty? (3a paborty).

- 32 YTO NN1avy No KBUTaAHUMKU? (3a paboTy
3N1EKTPUYECKOTO TOKa).

- ltoban paboTta A0NKHA ONNaYMBaThbCA, B TOM
yncne v paboTa 31IeKTPUYECKOrO TOKa

3. Omee4arom Ha 80Mpocsl.

MoproTtoBKa K| 1. [lpednazaem oby4arowumcs 1. opmynupyrom memy ypoKa. dnemeHTbl YCTHbIN
U3y4YeHUIo cghopmynuposames memy ypoka. OK01. bpoHTaNnbHbIN
HOBOro 2. Mpednazaem oby4arowumcsa 2. [pednazarom opmynuposku uesnel OK 02. onpoc
marepuana cpopmMynuposame yesnu ypokKa. YPOKa. OK 03.
3. Bmecme c oby4arouwumuca obcyroaem 3. @opmyaupyrom U npuHUMarom OK 04.
Kpumepuu docmuxceHus yened Kpumepuu docmuxceHuUsA yenel ypoKa OK 07.
2. OCHOBHOWM 3Tan 3aHATUA
dopmuposaHue |1. [lpednazaem obyuyarouwumca pasdeanumca Ha | 1. denamca Ha epynnsl. Yumarom y4ebHUK.| dneMeHTbl
HOBbIX 3HaHUW M |2pynnbl. Op2aHU3yem pabomy epynn BoinonHaom 3a0aHuA. OK 01.
cnocobos (camocmosmenbHaa paboma c y4yebHUKOM). OK 02. B3anMOKOHTpON
AEeATeNbHOCTU Kaxkgana rpynna nony4vaer 3agaHue: OK 04. b
MpounTaite §104 yyebHMKa «Pusmka 10» I.A. OK 07.
Mskuuwes, b.b. byxoBues, H.H. CoTckuii u
§§10.10 - 10.12 yyebHMKa «PU3MKa ann MNK...

npodeccmin n cneunanbHOCTEN TEXHUYECKOTO

npoduns» B.®. Amutpuesa.
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CocTaBbTe KOHCMEKT, UCMO/b3Yysi 0600LLEHHbI
nnaH n3ydeHuns GprM3nyYecKom BENNYMHDI,
du3nyeckoro sakoHa u pusnyeckoro npmbopa.
MogrotoBbTe OTYET NO pe3yabTaTam paboTbl ¢
nocneayrouen 3aumTon

lpynna 1 — paboTa TOKa, 3/IEKTPOCUYETUMK.
lpynna 2 — MOLLHOCTb TOKa, BaTTMETP.

pynna 3 — 3aKkoH [xoyna-/leHua.

lpynna 4 — TennoBoe AeCTBUE TOKA M ero
npumeHeHue (Tena10BOM raibBaHOMETP,
naaBKkne NpPeaoxXpaHUTENIN, TaMMNOYKM
HaKanuBaHuA).

2. OpeaHu3yem 3awumy pe3sysnmamos
pabomoi Kaxcool epynmnesil.

KoHmponupyem ¢hopmuposaHue Hogbix
3HaHUU.

3. OpaaHu3yem npocmomp 8UOeoponuKa
«[MpumeHeHuUe mensnosozo delicmaus MOKa»

lfomossm omyem u
pe3ynibmamos pabomei.

3awumy

2. 3anuceiearom 8 mempadax omyemsi
Opyaux epynn.

3. CMompsam s8udeoposuK, 3anucsisarom 8
mempaodsx Hosble NpuMepsbl MPUMeHEHUS
mersnoeo20 delicmseus MoKa

3akpenneHue
M3y4YeHHOro
martepuana

lMpednazaem 3aKpenums U3y4yeHHslli Mamepuan
npu peweHuu 3a0ay.

KauecTBeHHble 3agaun:

1. TpoBOAHWK, COCTOAWMNM U3  MEAHOMN,
KenesHom U HUKeNMHOBOW MPOBOJIOK OAHOro
AMameTpa W  OAHOM AO/IMHbI, BKAKYUAW B
aNeKTpUuYeckyto uenb. [lpu onpeaenéHHom
HanpAXeHWu, NoAaHHOM Ha Hero, Habawaanuy,
yTo HUKeNnHoBan NpPOBONOKA CUNbHO
pacKaneHa, enesHaa pacKaseHa ropasao
MeHbllUe, a MegHas MNPOBO/IOKA He pacKaneHa
BOBCE. JTO OOBACHAETCA TeM, YTO MPOBOJIOKM
coeauHeHbl . NMpu Takom
COEAMHEHMM Ha Yy4yacCTKax LUenuM cuaa Toka

Pewatrom 3ada4u nucemeHHo,
obcyxoarom peweHus, aHAAU3UpPyrom u
ouyeHusarom peweHus opyz y opyeaa.

dnemeHTbl
OK 01.
OK 02.
OK 03.
OK 04.
OK 07.

MK 1.1.
MK 2.1.

B3anMoOKOHTpoOAN
b
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OOMHaKOBasi, a BblAENAOWEECA KOANYECTBO
TENNoThl npsmo MPONOPLMOHANBHO

NpoBoaoK. N3 onbiTa Ha OCHOBaHWUM 3aKOHa
J»oyna—J/leHua MOXHO caenaTtb BblBOA, YTO Y
MeaHOM NPOBOJ/IOKMU HauMeHbLLee

]

a Y HUKeNIMHOBOW HanbonbLuee.
CnuncoK cnos (cnoBocoyveTaHmin)
1) nocnepoBaTenbHO

2) napannenbHo

3) conpoTuBaeHuto

4) HanpAXeHuo

5) yaenbHoe conpoTusBaeHune

6) 3HaYeHMe NJIOTHOCTH

2. B MaCTepCKOM MBaHa MeTpoBuya
SNeKTpUYecKasa AUMHUA ANA PO3eTOK OCHalleHa
aBTOMATMYECKMM  BbIKAOYaTeNem, KOTOpbIv
pa3MblKaeT JIMHWUIO, eCIN CuNa TOKa B Hew
npesbiwaeT 16 A. Hanpsa)keHne anexkTpuyeckomn
cetn 220 B.

B T1abnnue npeactaBneHbl  3NEKTPUYECKUe
npubopbl, MCNONb3yeMble B MaCTEPCKOW, U
notpebnaemas MMM MOLLHOCTb.

dneKkTpU4yecKue NoTtpebnaeman
npubopbl MOLWHOCTb, BT
JNeKTpuYeckmnin pybaHok 800
dneKTpuyecKas ygapHas 1400
apenb
dNeKkTpuYecknin nobsnk 600
WnndoBanbHaa malwmHa 1900
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LUnpKynapHaa nuna 1600

TopuoBoyHasa nuna 2200

B macTepckoli paboTaeT TOpLOBOYHAA nwuna.
Kakoi(-ne) w3 yKasaHHbIX Bbllwe MNpubopos
MOXHO BK/IIOYUTb B CETb [OOMOJIHUTENIBHO K
TOPLOBOYHOM Nune? 3anuuwuTe pelleHue w
oTBeT (nopaakoBbin Homep(-a) npnbopa(-os)).
PacuéTtHble 3agauum:

1. B nacnopTe aneKkTpuveckoro peHa HanmcaHo,
YTO MOLLHOCTb ero Aguratens coctasnseT 1,6 kBT
npuv HanpsaxeHun B cetn 220 B. Onpepenute
CUJIly TOKA, MPOTEKAIOLWEro MO 3/1EKTPUYECKON
uenu ¢eHa Npu BKAOYEHUN €ro B PO3ETKY.

2. PaccumtanTte Haubonbluyto A0NYCTUMYHO
MOLLHOCTb  MOTpebuTenem 3NeKTPO3Hepruu,
KOTOpble MOryT OAHOBpPEeMeHHO paboTaTb B
KBapTmpe, ecam 1=10A n U=220B.

3. Pabouee HanpAXeHue Ayrosom
ctanennasunbHo neun 800 B, MOLLHOCTb
ycTaHoBKM 140 MBT. HaliguTte cuny Toka mexay
KOHUAMW 31eKTpoaoB? Halaute KONMYecTBO
TennoTbl, Bblaensaemoe 3a 24 paboTbl neun?
3KcnepumeHmanwvHoe 3a0aHue

1. [lpednoxcume 3KcnepumeHmM, C MOMOU,bIO
KOMOopo20 MOMHO Mposepums 3aKOH [xcoyns-
JleHya.

Mpednazarom u obcyroarom
npeodnoxieHus.

3apucosbisarom cxemy anekmpu4yeckoli
uenu 8 mempaosx.

O0uH cmydeHm cobupaem uerno Ha
0eMOoHCMpPAyUOHHOM cmosie.
Mposodsm akcnepumeHm.
Ogpopmnarom peweHue 3a0aHUA 8
mempaosx
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3. 3aKnouUnMTeNbHbIM 3Tan 3aHATUA

NopsepeHue 1. Modsodum umoeau, ceA3bigasa pe3ynbmamsl | 1. Omee4yarom Ha 80MpPOCsI dnemeHTbI
uToros pabotbl | ypoka c e2o yenamu. AKueHmupyem eHUMaHuUe OK01.
HQa KOHeYHbIx pe3yanbmamax y4ebHol OK 04.
deamenbHocMu 06y4arOUUXCA HA YPOKeE U OK 05.
Kaxcool 2pynnel. 2.MMposodsm camMoaHanu3
2. OpeaHu3zyem pedreKcuro. npuobpemeHHblx  3HaHUl, ymeHuld u|MK...
3. Boicmasnaem ouyeHKu 3a pabomy Ha ypoKe, | HOBbIKOS
KOMMeHMUPYA UX Ha OCHO8e pa3pabomaHHbIX 8
Ha4Yase ypoka Kpumepues
4. 3apaHunA ANA CAaMOCTOATE/IbHOTO BbINOJIHEHUA
§104, 107. PewnTb 3agaumn: Al- A4 ctp.345. 3anuceisarom domawiHee 3a0aHuUe
®u3umka. 10 Knacc: yueb. ans obuweobpasosart. dnemeHTbI
opraHu3aumii: 6asosbiit yposeHb/ I.A. OK01.
Mskuwes, b.b. byxosues, H.H. CoTcknit; nog OK 02.
pea. H.A. NapdpeHTbeBol — 4-e nsg,., —M.: OK 03.
MpoceeweHune, 2018. — 416 c. OK 05.
JAomawHee npakmuyeckoe 3a0aHue:
onpedeanumes MNOKA3aHUA CYeMYUKO8 MK ...

3anekmpo3sHepauu u no delicmayrowemy
mapugy 3a 1 KBm 4, noocyumame cmoumocms
aneKkmpoaHepauu, pacxooyemoli 3a 1 mecay (30
OHeli) scemu npubopamu e sauwell Keapmupe.
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lpednoxume crnocobsl 3KOHOMUU
3/1eKMpo3Hepauu 8 sauiem oome

TEXHO/NOTNMYECKAA KAPTA

Tema 3aHATHA 3akoH Oma 001 noaHoli yenu

Lienun - cpopmmpoBaTh NpeacTaBAeHUE O CTOPOHHUX cunax, AC;
- U3y4YnTb 3aKOHbI OMa ANs NONHOM Uenu;
- NONYYUTb NPeCcTaBAeHUEe O NPAKTUYECKOM 3HAaYeHUM 3HaHMI 3aKoHa Oma An1A NoBCEeAHEBHOMN }KU3HU

CopgepaHue Tembl [CTOPOHHME CUAbI. DNEKTPOABUKYLILAA cnuna. 3akoH OMa A5 NOTHOM Uenu.

ABNAKOTCA OCHOBOW ANA U3yyeHusa obwenpogeccMoHaNbHbIX AUCLUNAKH U MEKAUCLUNIUHAPHDbIX KYPCOB:
ong.., MK ...

cnoco6cTByoT popMUPOBAHUIO O6LLNX KOMNETEHLUIA:

OK 01, OK 02, OK 03, OK 04;

cnocobcTByOT GOpMUPOBaHUIO NPOPECCUOHANBHBIX KOMMNETEHLMN:

MnK...
Tun 3aHATUA KombuHunpoBaHHOe 3aHATUE
dopmbli ®poHTanbHanA; MHAMBMAYANbHAA; TPYNNOBaA
opraHusauuu
yuebHoW
[eATeNbHOCTU
dTanbl 3aHATUM [eatenbHoCTb Npenogasarens JeatenbHOCTb CTYyAEHTOB MnaHupyemsl Tunbi
e OLLeHOYHbIX
obpasoBaten | meponpuATHii
bHble
pe3ynbTathl
1.0praHu3auMOHHbIN 3Tan 3aHATUA
CospaHue 1.0peaHusyem Ha4yasno yyebHoli| 1. Mobunu3yrom ceou 8osesble Ka4yecmsa| DNeMeHTbI
pabouei desmesibHOCMU. 014 pabome.. OK 01.
ob6cTaHOBKM, OK 02.
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aKTyanmsauus
MOTUBOB
yuyebHoW
AEATeNbHOCTU
YCTaHOBOK
BOCNpUATHE,
ocMmbicneHune

n
Ha

Co30aém  amMoyuoHanbHsbIli  Hacmpoli  Ha
cosmecmHyro pabomy.

2. OpeagHuzyem akmyaau3ayuro 3HAHUl o
meme «Ycnosus, HeobxogMmble ans
BO3HMKHOBEHMSA 3NEeKTpUYecKoro TOKa.
3aBMCMMOCTb 3/1EKTPUYECKOrO COMPOTUBAEHUSA
oT poaa maTtepuana. 3aBMCUMMOCTb
3NEeKTPUYECKOro CONpPOTUB/IEHNA NMPOBOAHWKOB
oT TemnepaTypbl. CBEpPXNPOBOAUMOCTbY.
OpeaHu3yem  nposedeHue  poHMAsbHO20
onpoca.

Bonpocei:

1.410 TaKoe aneKTpuyeckmin ToK? MMOCTOAHHbIN
3/IEKTPUYECKUNI TOK?

2.  Kakue ycnosma  Heobxogumbl  gns
CyLLEeCTBOBAHWA TOKa B LLenn?

3.KaKkme napameTpbl 3/N1EKTPUYECKOrO TOKA BbI
3HaeTe?

4.470 TaKoe cuna ToKa?

5. Kakne nencTteuA oKasblBaeT 3NeKTPUYECKUI
TOK MPU NPOXOKAEHUN Yepe3 NPOBOAHUK?

6. Kakosa npuYnHa 3N1EKTPUYECKOTO
CONpPOTMB/IEHUA NPOBOAHMKA?

7. OT KaKMX XapaKTepPUCTUK NPOBOAHUKA 3aBUCUT
€ro 3N1eKTPMUYECKOE CONPOTUBAEHNE?

8. MNoyemy nNpwu HarpeBaHUU METANINYECKOTO
NpoBOAHMKA ero CconpoTMBAEHNE
yBenn4mBaetca?

9. KaK 3aBMCUT cuna TOKa OT HaNpsAXeHuA Ha
KOHUax ydactka? 10. ChopmynupyiTe 3aKOH
Oma anqa yyacTka uenu.

2. AKmUBHO omeeyarom Ha 80rnpocsl.

OK 03.
OK 04.

YCTHbIN
dpPOHTaNbHbLIN
onpoc

CaMOKOHTpO/b
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11. Kakue BellecTBa ABAAKOTCA NPOBOAHMKAMMN?
Mpusegute npnmepsbl.

12. Nouemy NPOBOAHUKMU nposogAT
3/IEKTPUYECKUI TOK?

13. Kakme HocuTen 3apsga ectb B meTannax?
lMpusedume npumepsl npaKmMu4eckoz20
npumeHeHus 3aKoHa Oma 0418 y4acmkKa yenu.

3. [pednazaem obyyarowumca obpamumeo
BHUMAHUe Ha 0bopydosaHuUe HaO CmMyOeHYeCcKuUX
cmonax (sonemmemp, amnepmemp, nNpoeooa,

pesucmop, peocmam, 2aneeaHuYecKul
anemeHm). Yepez 2 MUHYmMbl  HYHHO
pacckazame o) Kaxoom anemeHme

0bopydosaHus KaK MoxHo bosnbule.
OpzaHusyem pabomy e napax.

OpzaHu3zyem omyemsi pabomel 8 Napax.

- W3 paHHOro obopyaoBaHua cobepem
3NEKTPUYECKYIO LEenb

lMpusodsm npumepsl  NPAKMUYECKO20
npumeHeHusa 3akoHa OmMa 075 y4acmka
uernu, obobwarom u Oenarom 86bi800bi,
Yymo C romMowblo  30KOHQ Oma

paccyumesiearomcs anekmpuYecKkue
napamempol 3/1eKMpPornposooKu,
HazpesamesibHbIX  3/1eMeHmMos,  8cex
paouosnemeHmos cospemeHHol

anekmpoHHol annapamypel, b6yds mo
KoMmbromep, mesnesu3op UaAU Ccomosbili
menegoH.

3. Tomossam coobujeHue o ¢u3u4ecKkom
npubope:

- omeeyarom Ha nocmasseHHvil 80npoc,

- oyeHusaom c8oU omeemeoi.

lMomozarom npenodaeamemo.

Omeeyarom Ha 80r1pocChbl npenodaeamenﬂ
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- HasoBute OCHOBHblE nobon
3/IEKTPUYECcKoM uenm?

- U3mepum HanpsaxxeHune Ha pesucTtope. (1,5 B)
- A Ha rasIbBaHMYECKOM 3/IEMEHTE HanncaHo 4,5
B.

- MouyemMy Hanps)KeHWe Ha Pe3nUCTope MeHblue,

yeM Ha UCTOYHMKeE TOKa?

3/1EMEHTbI

MoproToBKa K| 1. llpednazaem oby4arouumcsa 1. ®opmynupyrom memy ypoKa. dnemeHTbI YCTHbIN
MU3y4yeHuto chopmynuposamsb memy ypoKda. OK 01. OpPOHTaNbHbLIN
HOBOro 2. Mpednazaem oby4arouwumcs 2. [pednazarom opmynuposku uesneli OK 02. onpoc
matepuana cchopmynuposams yesu ypoKa. YPOKa. OK 03.
3. Bmecme ¢ obyuarowumucs obcyrwoaem 3. Qopmyaupyrom U npuHUMarom OK 04.
Kpumepuu 0ocmuxceHus yened. Kpumepuu 0ocmuxceHuUs yenell ypoka.
4. - Kak ebl Oymaeme mema ypoKa cesa3aHa c|4. Omeeyarom
byoywel sawel npogeccuoHanbHoOU
desmesibHOCMbIO?
lMpednazaem eepHymbCA K 3momy 60rnpocy 8
KOHUe ypoKa
2. OCHOBHOI4 3Tan 3aHATUA
dopmuposanue |1. OpzaHudyem npocmomp eudeo-ypoka mno| 1. CMompam sudeo-ypox. dNnemeHTbI
HOBbIX 3HAaHUW U |Mmeme «3neKmpoodsuyu,asa cuna. 3akoH Oma|3anucel8arom KpamMKuli KOHCrekm 8 OK 01.
cnocobos 014 noaHou yenu.» mempaos. OK 02.
DeATeNbHOCTU https://iu.ru/video-lessons/e871ee18-99f5- OK 03.
4c2d-ab44-24212f984e7e OK 04.
(Mo xody npocmompa denaem nay3el, N08MOpPbLI
0719 aKyeHmMa 8HUMAaHUA cmyG0eHmos U 3anucu MnK...

KoHcrnekma).

1) CTopoHHue cunbl.

2) DNeKTpoaABUIKYLLLAA cMAa.

3) 3akoH Oma 418 NoAHOM uenu.

4) XapaKTEPUCTUKN UCTOYHMKA TOKa.
5) KopoTKoe 3ambiKaHue.
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2. OpeaHu3yem npocmomp npeeHmayuu
«TOKU KOpOMKO20 3aMbIKAHUSA - UCMOYHUKU
Hacmosauweao cmuxuliHo2o bedcmeus»
(onepexcarowee 3a0aHue).

3. OpeaHu3yem obcyxcdeHue npeseHMayuu rno
cnedyrowum 8onpocam:

1. Y7o TaKoe KOPOTKOE 3aMbIKaHKue?

2. Kak o6pa3syeTcsa KOpOTKOe 3aMblKaHue?

3. 3aKoH [Ixoyna-J/leHua B LLenm KopoTKoro
3aMblKaHMA

4. OCHOBHble MPUYNHbI KOPOTKOrO 3aMblKaHUA
5. Buabl KOPOTKOro 3aMblKaHUA:

-B L,enu NoCTOAHHOIO TOKa

-B Llenu nepemeHHOro Toka

6. MocneacTBMA KOPOTKOrO 3aMblKaHUA.

7. Mepbl, UCKAIOYalOLLME KOPOTKOE 3aMblKaHUe
(npunoxceHue 1)

4. lNocne s8bisoda 3akoHa Oma 0414 noaHol yenu
opzaHudyem pabomy o aHAaAU3Y 3MO20
30KOHa. [nA nyywero NOHUMaHUA CTyAeHTamu
ABNEHUW, NPOUCXOAALMNX B INEKTPUYECKOMU
uenu, coctaBnaem Tabauvuy

2. BHumamensHo caywarom,
aHanusupyrom, obcyroarom,
3anucelsarom.

3. AKmusHo yyacmeyiom 8 obcyuoeHuu,
Odenasa Heobxooumeble 3anucu 8 mempaos.

4. AKmusHo yyacmeyrom 8 3arnosIHeHUU
mabauuybi

CamMoKOoHTpOb
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3akpenneHue
M3y4YEeHHOro
martepuana

Mpednazaem 3akpenumeo usy4eHHslli Mamepuan
npu peweHuu 3a0ay.

KauectBeHHble 3aaaun:

1. O6byuatowmeca  uM3yyannm  nNpOTEKaAHMUE
3N1EKTPUYECKOTOo TOKa B L,enu, n3obpakEHHOM Ha
cxeme (puc. 1). Nepeasuran pblua*KoK peocTaTa,
OHM CNeavnn 3a WU3MEHEHMEM CUbl TOKa U
NoCcTpouUan rpaduK 3aBUCUMOCTU CUAbI TOKA OT
BpemeHu (puc. 2).

| LA
|
| ' "
5 \
@ K 3 \ pa
-
1
0 f 1) I Iy
Puc. 1 Puc. 2

BoibepuTe  aBa  BepHbIX  YTBEPXKAEHWA,
COOTBETCTBYIOLMX AAHHbIM rpaduKa. 3anumwmTe
B OTBETE MX HOMEpA.

Pewatrom 3a0a4u nucomeHHo,
obcymoaom peweHus, aHAAU3UPyrom u
oueHusarom peuieHus opye y opyea

dnemeHTbl
OK 01.
OK 02.
OK 03.
OK 04.

MnK..

OueHkKa
pelleHunn

Ka4eCTBEHHbIX U

pacyYeTHbIX
3afay
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1)B npouecce onbiTa cuna TOKa B Lenu
n3meHANacb B npegenax ot 2 go 7 A.

2)B npomexxyTKke BpemeHu oT t, po t3
COMpPOTMB/IEHNE PEOCTaTa YBE/IMYMBANOCD.

3) B npomerKyTKe BpemeHn oT 0 A0 t1 pbluaxKoK
peocTtaTa nepemeLlLanm Baeso.

4) B NPOMEXKYTKE BPEeMEHMU OT t3 A0 ta pbl4arKOK
peocTtaTa nepemelLany Bnpaso.

5)B NpoMeXKyTKe BPEMEHM
OT t1 A0 t2 HanpAXeHne Ha pesucTope
yBennumnocs B 3 pasa.

PacuétHble 3apaun:

1. K ncrouHunky 1oka ¢ 34C = 6 B nogkntounnm
peoctatT. Ha pucyHKe noKasaH rpaduk
M3MEHEHNA CUAbl TOKA B peocTaTe B
3aBUCUMOCTM OT €ro COnpoTMBAEHUA. Yemy
paBHO BHYTPEHHEe COMPOTUBJEHME MCTOYHMKA

TOKa?
1AM

101
i)

o 1T 2 _3.ROwm

2. Onpepenuvte CUNY TOKa KOPOTKOMO 3aMblKaHUA
ANA UCTOYHMKA, KOTOPbIN NpY Cue TOKa B Lenu
I1 =10 A nmeeT nonesHyro mowHoctb P1 =500 BT,
a npu cune Toka I =5 A — mowHocTtb P, = 375
BT.
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3. Cnna ToKa B NpOBOAHMKE NOCTOAHHA U pPaBHa
0,5 A. 3a ckonbKo cekyHa 3apsag 60 Kn nponaér
Nno NPOBOAHUKY?

4. Yepes nonepeyvyHoe ceyeHne NpPoOBOAHMKOB 3a
8 c npowno 1020 sanekTpoHoB. KakoBa cunia ToKa
B NPOBOAHMKE?

5. Yepes npoBOAHUK NOCTOAHHOrO Cce4vyeHuA
TEYET MOCTOAHHbLIN TOK cunon 1 HA. CKOJIbKO
3/IEKTPOHOB B CpegHemM MNpoxoauT 4epes
nonepeyYyHoe ceyeHme 3Toro NpoBoaHKKa 3a 0,72
MKC?

6. CBapouHbIi annapaT notpebnser Tok 600 A
npn HanpaxeHnmn 60 B oT cBapo4HOro
reHepaTopa C BHYTPEHHMM COMPOTUBAEHUEM
0,020m. ConpoTtuBneHune noABoAALLUX
nposoaos 0,01 Om. Kakosbl 3C n HanparKeHne
Ha 3aXXMMax reHepaTtopa?

3. 3aKAouMTeNbHDbINM 3Tan 3aHATUA

MoasepeHue
uToros paboTbl

1. Modsodum umoezu, cea3blieas pe3ysnbmamel
YPOKa C €20 yenamu. AKyeHmupyem eHUMAHUe
HQa KOHeYHbIx pe3yanbmamax y4ebHol
deamenbHoCcMu 06y4arOUWUXCA HA YPOKe U
Kaxcool epynnel.

2. OpaaHu3yem pecpreKcuro.

3adaem sonpoc

- ByayT v 3HAHWA AaHHOW TemMbl BOCTPebOBaHbl
B Bawen NnpodeccMoHaNbHON AeATENbHOCTI?
OpraHusyeT obcyxaeHue.

3. Boicmasnaem ouyeHku 3a pabomy Ha ypoKe,
KOMMeHMuUpya ux Ha ocHoge pa3pabomaHHbIX 8
Ha4asne ypoka Kpumepues

1. Omeeyvatom Ha 8onpocsl

2.MMposodsm camoaHanu3
npuobpemeHHoix 3HaHUU, yMeHul u
HaBbIKOS.

AKmMueHo yyacmasyrom 8 obcyucoeHuu

dnemeHTbl
OK 01.
OK 02.
OK 04.
MK...

4. 3apaHnAa ANAa CaMoOCTOATEIbHOIO BbINOJHEHUA
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§106. PewwunTtb 3agaun Al1-A4, ctp.350. 3anucsisarom domauwiHee 3a0aHuUe DNIeMEeHTbI

dusunka. 10 kKnacc: yueb. ana obuweobpasosar. OK01.
opraHu3aunin: 6asosbit yposeHb / I.1. OK 02.
Mskuuwes, b.b. byxosues, H.H. CoTckuit; nog, OK 03.
pea. H.A. NapdeHTbeBOM — 4-€ N34, — M.: OK 04.

MpoceeweHune, 2018. —416 c.
NnK...

TEXHOJIOTUYECKAA KAPTA

Tema 3aHATHA

MposodHUKU U AuaneKMpPUKU 8 3neKmpuyecKom none. lMoaapusayua OusneKmpuKos

Llenn

- CbopmmpoBaTb NpeacTaBNeHMA O MPOBOAHMKAX U ANIEKTPUKAX U UX Pa3INYMAX B XapaKTepe NpoBOAUMOCTY;
- cpopmMMpoBaTb MOHATUE ANINEKTPUYECKOM NPOHNLAEMOCTU CPeabl;
- U3y4YMTb NPOLLECCHI NONAPU3ALUN AUINEKTPUKOB, NIEKTPOCTAaTUYECKON 3aLUTbI

Co,qep)KaHMe Tembl | OcobeHHOCTH CTpOoeEHUA NPOBOAHNKOB, HENONAPHbIX U NONAPHbIX ON3N1EKTPUKOB; 06BACHATL MEXaHU3M nonapusauunun

AVN3NEKTPUKOB, 3NEKTPOCTAaTUUYECKOWN 3aLUUTDI.

O6.1acTM NPAKTUYECKOTO MPUMEHEHNA NPOBOLAHUKOB U ANINEKTPUKOB ABAAKOTCA OCHOBOM ANA U3yYeHuUn
o6wwenpodeccuoHanbHbIX ANCUUNINH U MEXAUCLMUNIUHAPHDBIX KYPCOB:

ong,.., MIK ...

cnoco6cTByOT GOPMUPOBAHUIO OOLLMX KOMNETEHLMMN:

OK 01, 0K 02, 0K 04, OK 05, OK 07.

dopmupoBaHuio npodpeccMoHaNbHbIX KOMNETEHLMIA:

nK...

Twun 3aHATHA

KombuHMpoBaHHOE 3aHATHE

dopmbl
opraHusauum

®poHTanbHas; rpynnoBasn; MHAMBUAYANbHAA
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yuyebHoit

AEATeNbHOCTU
dT1anbl 3aHATUM HAeAatenbHOCTb Npenoaasatena [JeAaTenbHOCTb CTYAEHTOB MnaHupyembl Tunbl
e OLLEHOUHbIX
obpasoBaten | meponpuATHiA
bHble
pe3ynbTaTthbl
1.0praHn3aunoOHHbIN 3Tan 3aHATUA
CospaHue 1) OpeaHuszyem nposedeHue hpoOHMaANbHO20 1) Aenamca Ha 3 epynnbl. Ocmebicausarom
pabouei onpoca 8 hopme uzpsl «lleHanbmu». npasuna uzpeoi. DIeEMEHTbI
06CTaHOBKM, Pacnipedensem ponu: dse epynnsi 6ydym KomaHOos! ueparom, gpopmynupyrom OK01.
aKTyanmsauus ueparowuMu KOMaHOaMu, mpemes 2pynna — 3000HUA U 8bIMOAHAIOM 3000HUA OK 04. B3aMmoOKoHTpoOA
MOTUBOB apbumpeil. KOMQHObI-cornepHuUKa. Apbumpei OK 05. b
yuyebHoW ObvAcHAem npasuaa: U2poKU 08yx KOMAHO Mo | KOHMPOAUPYOM NpasusibHOCMb

AEATENIbHOCTU U
YCTaHOBOK Ha
BOCMpuATUe,
ocMmbicneHune

o4yepedu 0arom 3a0aHUA KOMAHOe-CornepHUKy u
8bIMOMHAOM UX 3000HUSA, KaK b6l 3a6usas
neHaabmu.

ApbUTpbl BEAYT CYET U OLEHUBAIOT
NpPaBuUAbHOCTb OTBeTa. Ecnv KomaHaa He AaéT
OTBET, NM6O OTBET HEBEPEH, TO apOUTPDI
OTBEYalOT CaMM.

lpenodasamens npednazaem KOMAHOAM
KapmoYKu — MOMOWHUKU 0719 0MMuMU3ayuu
gopmynuposaHusa 3a0aHuUl.

CopeprkaHne KapTOYKN-NOMOLLHMKA 1
KOMaHAb!:

1) JanTte onpeaeneHue ... (bnsnyecko
BE/IMYMHE, NOHATUIO)

2) Chopmynnpymre... (3aKoH)

3) 3anuwmTe popmyny ....

4) MocTpoliTe BEKTOP HANPAXKEHHOCTM Ha
PUCYHKE ...

omeemos, rpu Heobxooumocmu —
omeeyarom u 00onosHAm.
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5) N306pasnTe IMHUM HANPAKEHHOCTM Ha
PUCYHKE....

2) lNModsooum umoeu uzpsl, 61a200apum
CMyoOeHmoe 3a aKmuegHoe y4acmue

2) Apbumpel coobw,arom cuém uzpel u
Ha3blearom Haubosnee ahheKmuBHbIX
u2poKos

MoAaroTtoBKa K
U3Yy4YEeHUIO
HOBOrO
martepuana

1) 3a0aém npobaemHsili sonpoc:

- Mobi usyvyaem anekmpocmamucky. Kak ebl
dymaeme, anieKmpu3ayusa — AeaeHue cKopee
nosaesHoe unau epedHoe? lpusedume npumepeol
MposAsAeHUA 31eKmpu3ayuu 8 npakmu4eckol
desmesibHOCMU Yesi08eKa.

OpaaHu3yem «mo0320800 wmypm» (Ha ocCHoge
npocmompeHHoU npeseHmauyuu uau rno
sonpocam) 0018 opMynupPo8aHUA membl U
uenel 3aHAMUA.

2) MMpocum omeemume Ha 80MPOCHI:

- 3 Kaknux maTepuranos genatoT nposoga /19017
- C nomoLLblO Yero NpoBoga KpenaATca K onopam
nane

- KaKk Ha3blBaloTCA TakMe matepuanbl’?

- Kak Bbl gymaeTe, KaKOBa TeMa Halero
3aHATMA?

3) Mpednazaem cehopmynuposame uesnu ypoka.
L1a amo2o Hyx#HO Npodonxume
npeonoceHus:

- 3yunTb 0CO6EHHOCTU CTPOEHMUS.......

- BbISIBUTb OTAMYMSA......

- PaccmoTpeTb 061acTU NPUMEHEHMUS....

4) 3a0aem MmomueayuUOHHbIl 80NpPocC:

- Mpeanonoxute, KAKUM 06pPa3oM MOSTyYEHHble
Ha YPOKe 3HAaHWUA U YMEHUA NOMOryT Bam B

1) BbICKa3bI18aHOM €80 MOYKY 3peHUs,
obocHosbisarom, npusooam npumepbl
MpoAsaAeHUA 3AeKmpu3ayuu 8

npakmuyeckoli 0esmesabHOCMU Yes108€eKd.

2) CmMompam npe3eHmMayuro, omeeyarom
HQa 80MpPOCkI, 8bICKA3bIBAIOM
npeononoxeHus.

3) ®opmynupyrom u npuHUMarom yenu
ypoka. B paboyeli mempadu pukcupyrom
memy u yenu ypokKa.

4) Omeeyarom, npednaazarom pasHole
sapuaHmel

dnemeHThI
OK 01.
OK 04.
OK 05.

MNK..

YCTHbIN
KOHTPO/b
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NoBCEAHEBHOM }M3HU U NPOodECCUMOHANbHOM
neATeNnbHoCTU?

2. OcHOBHOWM 3Tan

3aHATUA

dopmupoBaHue
HOBbIX 3HaHUW U
cnoco6os
DeATeNIbHOCTU

1) OpeaHuzyem pabomy e napax, obcymoaem
€O cmyOdeHmMamu Kpumepuu oyeHKU pabomel Ha
YPOKe.

2) OpeaHu3yem u3y4yeHue HO8020 Mamepuana.
aém 3a0aHuA: ucnonb3ys mekcm y4ebHUKa,
U3y4ume rnepebim HOMepam 8 rnapax
MPOBOOHUKU, BMOpPbIM — OU3AEKMPUKU.
Bmecme co cmydeHmamu obcyxcoaem naaH
U3y4YyeHus:

1.0npepenenue.

2. OcobeHHOCTU CTPOEHMUA.

3. BAnaHMe aneKTpUYecKoro nons Ha
nepepacnpeaeneHue 3apaaos.

3) OpaaHu3yem obcyxcoeHue pe3yanbmamos
pabomobi. Ocoboe sBHUMaHUe yoensem
paseHcmay HyAK HanpAaXEeHHocmu
3/71eKMPUYECcKo20 Nossa 8 Memansaax;
0Ccn1ab1eHU0 31eKMpPUYeCcKo20 MnossA 8
Ous/1eKMPUKaX.

1) Caywarom, obcyxoarom Kpumepuu
oueHKu pabomeol.

2) lNepebili cmydeHm 8 nape usyyaem
0cobeHHOCMU cmpoeHua Memarsos u
8/1UAIHUE 3/1eKMPUYECKO20 M0/ Ha
pacnpedeneHue 3apa008 6Hympu
memanna.

Bmopoli cmydeHm 8 nape u3y4yaem 8uobl
U 0c0beHHOCMU CMpoeHUs NoAAPHbLIX U
HernonApHbIx OU3AEKMPUKOB U 8/USHUE
2/1eKMPUYECKO20 M0sA Ha OUrnonu.

3) lMpuHumarom yyacmue 8 obcyHoeHuu
8ornpocos, 300a8aemMbix
npenodasamesnem. Boidsuaarom
pa3snuYHble 2urnomessl. 3aM0AHAIOM
mabnuyy e paboyeli mempaou:

BewecTBa MposogH |dnaneKTpnKkn
UKH nonapHole |Henonsa
-pHble
CTpoeHue
Pacnpege-
neHune
3apAnos B
none

dnemeHThI
OK 01.
OK 02.
OK 04.
OK 05.
OK 07.

MNK..

YCTHbIN
KOHTPO/b
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4). 3a8aém sonpocsi:

- 3a4eM BOEHHbIE CK/1abl, CAyKalume ana
XPaHEeHUA B3PbIBYATbIX BELLECTB, OKPYKaloT
33a3eMJIEHHOW MPOBOJIOYHOM CETbIO?

- Mouyemy cyxas cosib ABNAETCA ANINEKTPUKOM,
a BOZIHbIV PacTBOpP COMM - MPOBOAHNUKOM?

- MaKcmasnbHOo gonyctumoe 6esonacHoe
3HaYeHMe HaMNpPAXKEHUA B CyXUX NOMELLEHUAX —
36 B, a Bo Bna*kHbIx — 12 B. O6bsAcHUTE, noyemy
BO B/1a*KHbIX MOMELLEHUAX BENNYNHA
6e30MacHOro HanpAXeHua MmeHblle?

5) OpaaHusyem skcnepumeHmanbHyo
MpoeepKy nosay4YeHHbIx 3HaHUl. Bbizbisaem
cmyoeHmos 0718 NposedeHus
0eMOHCMPAYUOHHbIX OMbIMO8.

3aaHMe NepBOMY CTYAEHTY:

- MpoBeguTe ONbIT: BO3bMUTE 3NEKTPOMETP C
METaNI/INYECKMM ANUCKOM U 3apsaauTe ero
NONOXUTENbHO.

- MoaHecuTe K AUCKY INCT NNacTUKa, obpaTtute
BHMMaHMeE, YTO MPOUCXOAMUT CO CTPENKOMU
3NeKTPOMETpa, caenanTe BbiBOA,

3aaHMe BTOPOMY CTYAEHTY:

- MpoBeguTe ONbIT: NOAHECUTE HE3aPSAKEHHYIO
TMAb3Y K 3aPAKEHHOWN CTEKNAHHOM NAacTUHE.

- O6bpatuTe BHUMaHME, YTO MPOUCXOAMUT C
rMNb30N, 0O BSACHUTE AAaHHOE AB/IEHME.
3aaHue TpeTbemy CTYAEHTY:

®duKkcupyrom 8 mempadsx ornpedeneHue
duanekmpuyeckol npoHuyaemocmu
sewecmsa.

4) Omeeyarom Ha 8orpocsl, 0bcyHoarom,
o0bvACHAIOM.

5) BbizgaHHbIE cCMyOeHbI Nposodam
onbimel. OcmasbHbie — Habawoodaom,
onucblsarom nPoUcxooAawue A6neHus u
denarom 8b1800bl.

PaccyxcOdeHusa u 861800bI
camocmosamesibHO KPAMKO 3arnucbigarom
8 mempadob
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- MpoBeauTe ONbIT: BO3bMUTE 3/1EKTPOMETP, Ha
CTep’KHe KOTOPOro yKpensieHa manas coepa, u
NoAHECUTE K HEMY MOJIOKUTEIbHO 3aPAXKEHHYHO
CTEK/IAHHYIO NNACTUHY.

- ObpaTnTe BHMMaHMeE, YTO NPOUN30MAET CO
CTpesikol anekTpomeTpa. CaenaiTe BbIBOA,

- HakpowTe chepy KanopumMeTpom 1 CHoBa
NoAHecUTe 3apPsXKEHHYHO NIACTUHY.
MocMmoTpUTE, YTO NPOU3OAET CO CTPENIKOM
anekTpomeTpa. O6bsAcHUTE Habaogaemoe
fBNeHWNe, cAeNnanTe BbIBOS,

3akpenneHue
MU3Yy4YEeHHOro
martepuana

1) OpeaHuzyem pabomy c Kelicom.
Caposoa-ntobutens Muxann Hukonaesny
Haxo4uANCA Ha Aade, KOraa 3ameTun
npmbansKatoLLyoca rpo3osyto Tydy. OH
nogyman, 4to ycneet BEPHYTbCA OMOWN Ha
aBTomobune 0o A0XKAA, NOITOMY peLunn
CHaya/1a NPOPLIX/IUTb NOYBY B LIBETHUKE.
OfHaKo cnnbHaA rpo3a 3acTana ero no nyTu
[OMOM, Koraa ero aBTomobuab Aguranca no
rPyHTOBOM gopore B nosne.

Ero xeHy, AHHY BanepbeBHy, rpo3a 3actana
HefaneKo OT A0Ma Ha N/oWaaKe ANA Bbiryna
cobak. [NoHMMas, 4TO CKOPO NOMAET AOXKAb,
AHHa BanepbeBHa XOpoLO NOArOTOBUAACH:
B3A/1a 30HT, HaZe/1la HEMPOMOKaeMbIM NAaL, Ha
cebn, a cobayke oaena KPacuBblA KOCTHOMYUK
M3 KaKOM-TO NPO3PaYHOM TKaHU, KYNJAEHHbIN B
TallHe OT My’Ka.

Mx po4vb BuKTOpMA octanacb goma. Korga
Hayanacb rpo3a, OHa OTKPbISIA OKHO, YTOObI

1) Beinon+atom 3a0aHusA Kelica

dnemeHTbI
OK 01.
OK 04.
OK 05.

OueHkKa

BbINO/IHEHUSA
3aflaHUM K Kelcy
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nonto60oBaTbCA NPUPOAHBIM ABEHUEM U
NoAbIWaTb CBEXKUM BO3AYXOM.

3agaHua:

1. KaKkyto onacHoOCTb npeacTasadfeT rposa gaa
YyenoBeKa, HaXo4ALWEeroca Ha yamue?

2. KTo 13 repoeB 3ToM UCTOPUM, NO Ballemy
MHEHWIO, HaxoAMUTCA B 60/bLLEN ONAacHOCTU BO
Bpems rposbl? Moyemy?

3. MopekomeHayTe Muxanny Hukonaesmuy,
KaK emy cebsi BECTU B C/IOXKMBLUENCA CUTYaALIUMK:
NpPoAOoNXKATb ABUXKEHME, OCTAHOBUTb
aBToMo6u/b B NoE, NOKNUHYTb aBTOMO6Wb U
[06paTbCA A0 KaKoro-HMbyab YKpbITUA
(aepesa, Hanpumep)? Moyemy Bbl TaK AymaeTe?
4. MNpeacTaBAfaeT M ONACHOCTb FIPOM U MOJIHUA
Ans BuKkTopum? O6BACHUTE CBOO TOYKY 3peHUA.
5. ChopmynupyiTe npasuaa noseLeHUA Bo
BPEeMA rPo3bl, KOTOPbIX A0KHA
npuaepxuneatbca AHHa BanepbeBHa

3. 3aKAouMTeNbHDbINM 3Tan 3aHATUA

NMopasepeHune 1) Moosodum pe3ynbmamel pabomeli ¢ Kelicom. | 1) [Iposodsm camoaHanu3s ceoeli pabomel | dNeMeHTbl CamooueHKa

utoros pabotbl | 2) [lpednazaem cmydeHmam oyeHuUmeo c8oro € 3a0aHUAMU Kelica. OK 01.
pabomy coznacHO Kpumepusam, 038y4eHHbIM Ha | 2) OueHusarom ceoto pabomy rno OK 04.
YPOKe. Kpbumepusam. OK 05.
3) OpaaHu3syem pedpnekcuto npuobpemérHoix | 3) Peghnekcupyrom MnK...
3HaHUU U ymeHul

4. 3apaHunA ANA CaMOCTOATE/IbHOIO BbINONIHEHUA
§92. PewnTb 3agaun Al, B2. ctp.307 3anuceisarom domauwiHee 3a0aHuUe dnemeHTbl
dusnka. 10 Knacc: yueb. gna obweobpasosar. OK01.
opraHu3aunii: 6asoBsbiit yposeHb/ I.A. OK 02.
Mskuuwes, b.b. byxosuges, H.H. CoTckuit; nog, OK 05.
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pea. H.A. NapdeHTbeBol — 4-€ n3a., — M.:
MpoceeweHune, 2018. —416 c.

TEXHOJIOTUYECKAA KAPTA

Tema 3aHATUA

AnekmpuyecKue yenu. lNocnedosamenvHoe u napannenbHoe coeduHeHUe NPoeoOHUKO8

Lenun

- WM3yunTb nocneposatenbHoe W nNapansienbHoe coeAuHEHMe MNPOBOAHMKOB: y3HABaTb M ymeTb M306pa)KaTb BnAabl
coegnHeHnA NPpoBOAHNUKOB HA INTEKTPUYECKUX CXEMAX, NU3YHYUTb 3aKOHbI NOC1e40BaTe/IbHOIro U napananeabHoOro coegmHeHunA
npoBO4AHWUNKOB,

- Cd)OpMMpOBaTb YMEHUNE peLlaTb paC‘-IéTHble M KayecCTBeHHbIE 33a4a4YMN Ha pacqéT nocnenoBatesibHOro U napannaesibHoro
coegmnHeHnAa npoBoaHNKOB

CopepraHue Tembl

dneKTpMYecKMe Lenun, nociesoBaTelbHOE U NapanneNbHOe COeANHEHUs, 3aKOHbI NOC/NeA0BaTe/IbHOr0 U MapaniesbHoro
COeANHEHNs NPOBOAHMKOB; NpaBuaa coeguMHEHMA NPUOOPOB B 3MEKTPUYECKMX LENAX; 3HAYMMOCTb AAHHOW TeMbl Ha
NPaKTUKe u B BbITY,

ABNAIOTCA OCHOBOW ANA U3yyeHUa obLenpodeccMoHaNbHbIX AUCLUMINH U MEXAUCLUNIMHAPHBIX KYPCOB:

ong,.., MIK ...

cnoco6cTBy0T GOpPMUPOBAHUIO O6LLNX KOMNETEHLWIA:

OK 01, OK 02, OK 04, OK 05, OK 07.

npodeccMoHaNbHbIX KOMMNETEHLWIA:

nK...

Twun 3aHATHA

KOM6MHMpOBaHHOG 3aHATHUE

®opmbli ®poHTaNbHaA; rpynnoBasn; MHANBUAYAIbHAA
opraHusauumm
yuye6Hoii
AEATeNbHOCTU
MnaHupyembl Tunbl
dTanbl 3aHATUIA [eatenbHOCTb Npenoaasartens [eatenbHOCTb CTYAEHTOB e OL,eHOYHbIX
obpasoBaten | meponpuATHii
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bHble

pe3ynbTaThl
1.0praHn3aunoHHbIN 3Tan 3aHATUA
Co3paHue 1) Mposodum akmyanusayuro 3HaHuU. 1) Omeeyarom Ha sonpocsl
paboueii - Y10 Takoe aneKkTpuyeckan uenb? DIeMEHTbI
06CTaHOBKM, - Kakue ycTpoiictea u npubopbl 0b6A3aTeNbHO OK01. YCTHbIN
aKTyanusauma [O/MKHbI ObITb BK/IOYEHbl B 3/1E€KTPUYECKYIHO OK 04. bpOoHTaNbHbIN
MOTUBOB uenb? OK 05. onpoc
yuebHoit - Ha p[emoHCTpauMoHHOM CTOJIe HaxoZATcA OK 07.
AeATeNbHOCTU U | npubopbl. (JemoHcmpupyem amnepmemp u
YCTaHOBOK Ha | 8osibmmemp). Ans 4ero oHU ncnonb3ytotca? Kak NnK...
Bocnpuatue, AaHHble NPUBOPbI HYXKHO BKNOYATb B LLEMNb?
OCMbIC/IEHUE 2) [demoHcmpupyem ycmaHOBKU ornbimos c|2)Yepmam cxemy yenu, ebloguaarom
3aKpbimbimu 0603HaYeHUAMU npubopos | npednosnoxeHusA, 060cHo8bI8AIOM,
(amnepmempa u sonemmempa) uzobpaxcarom cxemy uenu Ha 0ocke.
lMpednazaem:
1. CoctaBuTb NpeanoiaraeMyro CXemy Lenu.
2. YKazaTb Ha cxeme, Kakou u3 npubopos —
aMnepmeTp, a KaKol — BONbTMETP.
3. Mo4yemy Bbl TaK cumTaeTe?
4. Kakue BuAbl coeguHeHW npubopos
MCNONb3YOTCA B 4aHHOM Lenn?
3) Cmasum npobaemy: Kak paccyumame |3) @opmynupyrom memy U yesnu ypoka.
0aHHYo yens, Ymobebi ece npubopsl pabomanu? | 3anucsiearom ux 8 mempads
lpednazaem cmydeHmam chopmyauposame
memy u yenu ypoka
2. OCHOBHOM 3Tan 3aHATUA
dopmuposaHue |1) Obecneyusaem momueauyuro ebinosnHeHuUs | 1) Obyyatowmecs pacnpenensatoT No3nunm
HOBbIX 3HAHUI U | 3KCrTepuMeHma. M BbINOAHAIOT 3a4aHMA B KOMaH4aX. dnemeHTbl HabntopeHune
cnocobos OpeaHu3zyem epynnosyro pabomy. (BblbupatoT 1udepa epynnel, cekpemaps — OK 03;
peatenbHoctm | [Ipednazaem: €ro 3ajava BCe 3anucbiBaTbh M CeauTb 3a OK02;
- pa3aennTbCA Ha YeTblpe KOMaHAabl; BpemeHeMm; eeHepamopa udeli — OH OK 04;
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-NPUCTYNUTb K pacnpeaeneHmo obsa3aHHOCTEN B
KoMaHAage;

-BbINONHUTb  33a4aHUA MO  WUCCNeAO0BaHUIO
3aBMCMMOCTEM B  3NEKTPUYECKMX Lenax cC
nocneaoBaTesibHO n napansiesbHo
coeaMHEHHbIMU NPOBOAHUKAMMU.

Kaxooli komaHOe ebidaromcs 300aHUA:

1. cobepuTe Lenb NO NPEANONKEHHOMN CXEME;

2. U3MepbTe CU/y TOKA Ha KaXKA0M y4acTKe Lenu
n obwyo cuny ToKa B uenun. CaenaiTe
COOTBETCTBYIOLMIA BbIBOA, O COOTHOLLEHUU
Mmexay obLIen CUNoM TOKa B LLENU N CUTON TOKa
Ha Ka*kAoM y4acTKe uenu;

3. M3MepbTe HaMpPAXKEHUE Ha KaXKAOM y4yacTke
uenu n obuiee HanpsakeHue B Uenu. Caenante
BbIBOZJ, O COOTHOLUEHUM MeXay obuymm
HanpPs»KeHWem B LEeNnuM U HanpsaKeHuAm Ha
KaXKJO0M y4yacTKe Lenu;

4, wucnonb3ya 3akoH Oma U  NOAyYeHHble
3HAYeHMA CMA TOKOB M HaMNpAXKeHUM, BbiBeauTe
dopmyny ana HaxoXaeHns obulero
CONPOTUBNEHMA INEKTPUYECKON LLENU;

5. 3anonHUTe Tabauuy, caenaiite BbiBOA,.

KoHyenmpupyem eHumaHue Ha cobarodeHuu
npaeun mexHuUKu 6ezonacHocmu n
BbIMO/IHEHUM aNropuTMa c60pKu Lenm

oTBeYaeT 3a cbop INEKTPUYECKOM Lenu m
N3MepeHun; bicmynaru,e2o (OH oTBeyaeT

3a Npe3eHTaLMIo KOHEYHOro pe3yibTaTa).
-CamMoCTOATENIbHO BbINO/IHAIOT
3KCMEePUMEHT no YCTaHOB/IEHUIO
3aBUCMMOCTEM  MeXAy CWUAOM  TOKa,
HanpsXeHus " CONpOTUB/IEHUA
nocneaoBaTe/ibHO n napannienbHo
COeAMHEHHbIX NPOBOAHNKOB.

- 3aMno/IHAIT WTOroByH Tabauuy B
TeTpaasx.

Pabota B rpynnax no WCCNeAO0BaHUIO

npeanoxXeHHon npobnembl:

1 komaHpa ¥ 3 KOomaHaa wuccneayloT
nocneposatenbHOe coefUHEeHue

B pe3ynbemame nposedeHHbIX
SKCrepumeHmos o rnoca1e0o8amesnsHoMy
coeduHeHuro obyvarowueca 3anonHAIM
mabauuy, denarom 8bi800bI.

2 KOMmaHAA U 4 KomaHpaa: B pesyabmame
nposedeHHbIX aKCcnepumeHmos no
napannensHomy coeduHeHUo
obyyarowueca 3anoaHArom — mabauyy,
denatom 86180061

Tabnvua ana 3anoNHeHUA:

... CoeAnHeHue (yKasaTb BUA cCoeanHEHUA)

1. Cuna toKa ....

2. HanpsaeHwue ....

ConpoTusneHue ...

OK 05.
OK 07.

MnK...

B3anMOKOHTpOAN
b

HabntopeHune 3a
X040M
3KCnepumeHTa
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3akpenneHue
MU3y4YeHHOro
martepuana

1) Ocyuwiecmendaem KOHMponb 3a
uccnedosamernsckoli dessmenbHOCMbIO Kaxcooli
epynneil.

lMobyxcdaem K 8bICKA3bIBAHUIO CB0E20 MHEHUS.
lNpednazaem:

- KaXaoM KomaHZe BKAwuuTCcA B paboty no
co3paHuio obobulalollen cxembl MO  Teme
«3aKOHbl COeIMHEHUA MPOBOAHUKOBY.

- PewnTb Ka4yeCTBEHHbIE U PaCYeTHbIE 3a4a4u.

3apgaum gna 1 m 3 KomaHAbl

3apaHuel. Mpn nocaenoBaTeNbHOM
coeguHeHnu pe3ncTopos nx obuwee
conpoTuBneHne Honblle, Yem COMpPOTUBAEHUE
KaXKAoro n3 HMx. Kak aTo MoXHO 06bACHUTL?
3apaHue 2. [Ba namnbl BK/IHOYEHbI
nocnenoBaTeNbHO. 3aTeM MapanfienbHO OL4HOM
M3 Namn BKAKOYaeTcA TpeTbA. K KOHUam uenu
noAaseneHoO HEM3IMEHHOE HaNpAXKeEHUeE.

KaKk nameHuTCA HanpsarKeHUe Ha BTOPOM namne,
€C/IN O4HY M3 OCTABLUMXCA Namn.

3apaHue 3. Lex ocsewgaerca 6 napannencHo
CoeAMHEHHbIMU MexXay coboit namnoykamm,
Karkgaa wumeeT conpoTtusneHne 480 Om.
Onpegennte cuny TOKa B MPOBOAALLUX
nposoaax, ecnan HanpaxkeHne B cetn 220 B.
ConpoTtuBneHMem  nNpoBOJAWMX  MNPOBOAOB
npeHebpeysb.

3apaum ana 2 n 4 KomaHabl

1) Mpedcmasnsarwom peszyaemamel ceoeli
pabomel, yyacmeyrom 8 OUCKyccuu
CosmecmHO ¢ Opy2umMu KOMAHOAMU
co30aom Kaacmep HA OOCKe K MOHAMUK
«CoeOuHeHUSA Mpo8oCHUKO8».

Koppekmupytom  ceou  3HGQHUA  Mpu
peweHuU Ka4ecmeeHHbIX 3a0ay;
YcmaHasnusarom MPUYUHHO-

cnedcmeeHHsble c8A3U;

Jlenarom 3anucu 8 mempaosx, Ha OOCKe;
BoinonHatom pabomy o npuMeHeHUuro
30KOHO8 nocse0o8amesbHO20
coeOUHeHUs MpPoBOOHUKO8 0718 peueHus
pac4emHsoix 3a0au.

dnemeHTbl
OK01;
OK02;
OK 04;
OK 05;

MnK...

YCTHbIN

UHOMBUAYANbH

bl onNpoc
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3apaHue 1. [Be namnbl BK/ItOYEHbI
nocnenosatesibHO. K KoHLam Lenu nogseneHo
NnoctoaHHoe HanpsxeHue. Kak wn3ameHuTCA
HanpAXeHWe Ha 3aXKMMmax nepsom

NlaMnbl, €CAN NApPaNNenbHO el BKAUUTb eLé
OAHY namny?

3apaHune 2. [loyemy Henb3Aa amnepmeTp
NOAKNOUYNTD napannenbHo notpeburtento
SHeprum?

3apaHue3. K rpynnosomy pacnpegenmtesbHomy
WNTY NpUcoeauHeHbl 2 napannenbHble rpynmbl
3/IEKTPONPUEMHUKOB, NMELLMX
conpotuBneHua 22 u 10 Om. ToKk BRepsBoK
roynne paseH 10 A. Onpepgenute TOK B
MarmcTpanbHOM NPOBOAE.

OpaaHu3yem rposepKy u obcyucoeHue peuwieHUs
3a0av.

2) OpeaaHu3yem peweHue u obcyxoeHue Kelic-
300aHuA.

CodepxcaHue Kelic-3a0aHUA:

Mactep CMEHbI Konynaes BukTop
AneKkcaHgpoBuy npeanoxXnn CTyAEHTAM
BbIMNOJIHUTb odopmneHune CBETOMY3bIKOM
aKTOBbIM 3an npeanpuatna «BKCM». OaHum m3
YCNOBWUIA OblNO 3KOHOMMYHOE MCMO/b30BaHME
3/IEKTPO3HEPTUN.

-4T06Obl COKOHOMUTb INEKTPOIHEPTUD HYXKHO
CNPOEKTUPOBATb TaKyl 3/IEKTPUYECKYHO LEMb,
ytob paboTa 3neKkTpuyeckoro ToKa bOblna
MUHUMANbHOWM - paccyxaanu pebaTa.

- Hy)HO BCeE NaMMoOYKM  NOACOEAVHUTb
nocnegosatenbHo. Cuna TOKa B uenn byaeT

2) PeweHue u obcyxcdeHue Kelic-3a0aHUA
npoucxooum 0OHOBPEMEHHO 80 BCex
KOMaHOaX.
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Ma/IeEHbKO, 3aTpayeHHasn aHeprus
MUHUManbHon. Ho ecnn neperoput xota Obl
OfHa JlamMMoOYyKa, BCe ApYyrMe /1amMMoYKu
NOracHyT, - ckasan Bnaga.

- Takas uenb He NoAOMAET. Hy)KHO NamnoYKku
noacoeguMHUTb  NapannenbHo, Torga ecnu
neperopuT ogHa, Bce Apyrve byayTt pabotaTs, -
cKaszan Kona.

- A MoxeT ObITb MOXHO WCMNO/Ib30BaTb W
nocneaoBaTtesibHoe n napannenbHoe
coenHeHne? — 3aaymancs Aptem.

- Hy»kHo nogymaTtb!

Bonpocel K kelicy:

1.Kakoe 6bl coeduHeHue TpPoOBOOHUKO8 8bl
ucrone3oeanu? louemy? Hauepmume
npeodsIoHEeHHY 8AMU 3/1€KMPUYECKYH CXEMY.
2.Kakue npasuna  mexHUKu 6e3onacHocmu
HY#HO  nmoOMHUMb U cobmwodams  npu
aKcnayamayuu anekmponpubopos?

3) [lposepaem pe3ynbmamsl 8blNOAHEHUSA
3a0aHuli Kelica.

4) laém 3a0aHue:

PaspaborTaitte NamATKY MO MOJIb30BAHWUIO
anekTponpubopos B ObiTy. ObcyguTte 3Ty
namaTKy B KomaHze. Caoenante npeseHTauumto
namaTkM (3 —4 cnanga) v npeactaBbTe eé rpynne

3). AHanusupyrom ceoro pabomy.

4) BoinonHArom 3a0aHue. Bo epems
sbicmynsaeHUs Opyaux epynn 3aoarom
80rpPOCHI, OUCKYmMuUpyrom

OueHkKa
pelleHuns
33JaHWM K Kelcy

YCTHbIM
UHOMBUAYANbH
bI ONpPOC

3. 3aKnouMTeNbHDbINM 3Tan 3aHATUA

MoosedeHue
umozoe pabomeoli

1)Modsooum umoe ypoka

2)OpeaHuzyem pedpnexcuto MoAYyYeHHbIX
pe3ysbmamos

3)Bbicmasnaem u apeymeHmupyem ouyeHKuU

1) Omeeuarom Ha 80npocsl
2) Pegpnekcupyrom

INeMeHTbl
OK 04
OK 05

4. 3apaHnAa ANAa CaMoOCTOATEIbHOIO BbINOJHEHUA
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§102, 103. Pewntb 3agaun: Al, A2, A3 ctp.340. |3anucsisarom domauwHee 3a0aHuUe SnemeHTbl
dunsnka. 10 knacc: yyeb. ansa obueobpasosar. OK 02
opraHusauunii: 6a308bIi yposeHb/  T.1. OK 05
Mskuwes, b.b. byxosues, H.H. Cotckuii; nog
pea. H.A.NapdeHTbeBot — 4-e u3g., — M.:
MpoceeweHmne, 2018. —416c.

TEXHOJIOTUYECKAA KAPTA YPOKA

Tema 3aHATUA AnekmpuyecKuli MoK 8 noaynposodHuKax. CobcmeeHHAs u npumecHas nposooumocmu

Lenun - MonyynTb NpeacTaBAEHNA O MPUPOAE SNEKTPUYECKOTO TOKa B MOYNPOBOAHMKAX, BUAAX NPOBOAUMOCTH
NoyNpPOBOAHUKOB, 3aBUCMMOCTM NPOBOAMMOCTM NONYNPOBOAHMKOB OT TEMNEPATYPbI U OCBELLLEHHOCTY;
- MU3y4nTb YCTPOMCTBO M NPUHLMN PabOoTbl MOAYNPOBOAHWUKOBOIO AMOAa;

- U3yuynTb Ha3HaYeHMEe N NPUMEHEHME NOJYNPOBOAHMKOBbLIX NPUH0POB

CopeprkaHue Tembl [CTpoeHWe nosynpoBogHMKoB. COBGCTBEHHAsT W NpUMeECHas MPOBOAMMOCTb, [OHOPHAaA W aKUenTopHasa npUMecH,
NONYNPOBOAHUKM P- U N-TUNOB. 3aBUCMMOCTM NPOBOAMMOCTM MOJIYNPOBOAHMKOB OT TeMnepaTypbl U OCBELLEHHOCTMU.
HasHayeHue n NnpMMeHeHMEe NONYNPOBOAHUKOB.

flBnAeTca OCHOBOW ANA M3ydeHua obwenpodeccMoHaNbHbIX AUCLUIIMH U MEeXAUCLUNANHAPHDbIX KYPCOB:

onga,.., MIK ...

cnoco6cTByOT GOPMUPOBAHUIO O6LLNX KOMMNETEHLUIA:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

cnocobcTeytoT popmnpoBaHUIO NPodecCUOHANbHBIX KOMNETEHLMNA:

nK..
Tun 3aHATUA KombuHMpoBaHHOE 3aHATHE
®opmbl ®poHTanbHasA; UHAMBUAYANbHANA; FPYNNOBan
opraHusauum
yuye6Hoii
AEeATeNIbHOCTU
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dT1anbl 3aHATUM DeAatenbHocTb NpenogasaTtens JeAatenbHOCTb CTYAEHTOB MnaHupyembl Tunbl
e OLLeHO4HbIX
obpasoBaten | meponpuATHiA
bHble
pe3ynbTaTthbl
1.0praHn3aunoHHbIN 3Tan 3aHATUA
Co3pgaHue 1. lemoHcmpupyem caalio ¢ uzobpaxceHusamu: | 1. Obcyxucdarom, 8bICKA3bI8AOM DIEMEHTbI YCTHbIN
pabouei MOMOK MeOHOU NpoB80sI0KU, MeMAsnAU4YecKull | npednosioxeHus, aHaAu3upyom, OK01. OpPOHTaNbHbLIN
06CTaHOBKW, |Ha2pesamesbHbll 3nemeHm, pe3uHosble pacnipedenarom Ha epynnel. 3a0arom OK 03. onpoc
aKTyanusauma | rnepyamku, wepcmsaHol wapg, 6030yuwHbIl 80MpPOC: K KaKol epyrnne omHecmu OK 04.
MOTUBOB WapuK, Kpucmann Keapuya (Kpemuus). [lpocum | Kpucmann: npo8oOHUKO8 uau OK 05.
yuyebHoW obyuarowuxca paszoeaums npeocmassieHHbie Ouanekmpukxos?
AEATeNbHOCTU U | mesia Ha 2pynnbl 1o UX 3neKkmpuyeckoli
YCTQHOBOK Ha |nposodumocmu.
Bocnpuatue, |2. [lpednazaem Halimu omeem Ha 2. Haxo0sm 3Ha4eHue yoesnibHo20
ocMbICNIeHne | 1ocmasseHHbIl sonpoc 8 mabauue yoenbHblX | conpomusseHUsA Keapya u deaarom
conpomussneHuli 861800, YMO OHO C/AUUWKOM B€E/1UKO,
umobbl OmHecmu Keapuy K rnposoOHUKAM,
HO 0YeHb Mas10 M0 CPABHEHUK C
y0es1bHbIMU CONPOoMmMuBaeHUAMU
Odusnekmpukos. [enarom 8b1800: Keapy —
noaynpo8ooHUK
NoprotoBKa K | 1. JemoHcmpupyem caalio ¢ 1. opmynupyrom memy u uenu ypoKa. dnemeHTbl YCTHbIM
MU3y4YeHUK 10osynpos8ooHUKo8bIMU npubopamu: 0uod, Yuyacmeyrom 8 obcyideHUU Kpumepues OK01. GpPOHTaNbHbBIN
HOBOrO mpaH3ucmop, mepmucmop, pomopesucmop, |0ocmuxceHus yeneli OK 03. onpoc
matepmana MUKpocxema. Gukcupyem sHUMaHuUe OK 04.
obyuarowuxca Ha Maneix pasmepax npubopos u OK 05.

UX WUPOKOMY NpuMeHeHUto 8 cospemeHHOoU
anekmpoHuke. lpocum oby4arowuxcs
chopmynuposames memy U yenu ypoka, a
makxce 06cydumes Kpumepuu 00CMuMeHus
ueneti
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2. OcHOBHOI4 3Tan 3aHATUA

dopmupoBaHue
HOBbIX 3HaHWUIA K
cnoco6os
BeATeNIbHOCTU

1. lMpocum oby4arouuxcs npedaorcums
onpedesieHue nosaynpoeooHUKOS.

YmouHsem, Ymo 8 Hacmosujee epems 2pynny
MpPoBoOHUKO8 8bi0esAtom o ux obpamHou
3as8ucumocmu yoesibHO20 COnpomMusaeHus om
abconromHoli memnepamypesi. Obpawjaem
BHUMGAHUE 06YyYarOUWUXCA HA CUbHYHO
308UCUMOCMb CONMPOMUBAEHUSA
nMoayrnposooOHUKO8 0m memMmnepamypel.

2. lpednazaem oby4aroWUMCA 8bIACHUMS,
6710200apA KAKUM 0COBEHHOCMAM CMpoeHUs
nonynposooHUKU 0651a0arom maxkum
ceolicmeom.

lMokazeieaem mecmo amomos
nonynposooHUKos 8 mabauuye MeHdeneesa.
lMpocum obyyarowjuxca onpeodeaume
80/1EHMHOCMU AMOMO8 KPEeMHUS, 204/1/US,
gocepopa.

3. 3a0aém s8onpoc: KAKOBO CMPOEHUEe YUCMo2o
KpemHusa?

LemoHcmpupyem ponuk «CobcmeeHHas
nposoduMOCMeb NoaYNPOBOOHUKO8Y.

Mocne npocmompa npocum 1 cmydeHma Ha
0oCKe Ha4epmums CmpoeHUe KpemMHUS.
3adaém sonpoc:

- KaKkure yactmubl ABNAIOTCA HOCUTENAMM TOKa B
nosynpoBOAHMKaAX?

- KakoB mexaHn3m o0bpa3oBaHuMA AblPOK B
NnonynpoBogHMKax?

- Kak byaet cebs BecTu AblipKa NPy HaANYUK
3N1EeKTPUYECKOro Nos B NONYNPOBOAHUKE?

1. lpednonazarom, Ymo nosaynpPosooOHUKU
umerom cpedHee 3Ha4YeHue yoesnbHo20
conpomuesieHus no CPAsHeHUo C
MPOBOOHUKAMU U OU3AEKMPUKAMU.
3anucsisarom 8 mempadou onpedesneHue
nonynposooHUKos8. Cmpoam 2pagduk
3a8ucuMocmu yoesnbHo20
conpomusesieHus nPos8ooHUKA om
abconromuoli memnepamypel.

2. Mepeyucnaom sewecmaa,
AsnAAUUECA NOAYNPOBOOHUKAMU:
KpemHull, 2epmanuli, 2ananuli u op.
Onpedensaom 8asneHMHOCMU.

3. CMmompsam poauk. B mempaosx
bUKCcupyrom cmpoeHue KpemMHUS.

lMpedaazarom conocmasume
obpa3zosaHue u 0guxdceHue ObIPOK 8
10aynpo8oOHUKAX C MoA8/eHUEM
€c80600HbIX CMysibes 8 ayoumopuu.
lMpednonazarom; demoHCcmpupyrom
MexaHU3M 08U eHUA ObIPKU,
fepecamusasco Co cMynaa Ha cmysl.
Omeeyvarom Ha 80rnpocsl.

dnemeHThI
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

MnK...

UHavsmnayanoH
bl ONpPOC
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- CpaBHUTE YMCNO CBOBOAHDBIX 3/1IEKTPOHOB U
AbIPOK B YUCTOM MONYNPOBOAHUKE?

- Moyemy cobcTBEHHAsA NPOBOAMMOCTb
NONYyNPOBOAHMKOB HA3blBAETCA 3/1EKTPOHHO-
AbIPOYHON?

4. flenum obyyarowuxca Ha napsl. Mapel
nosay4arom 3a0aHue.

Ucnonb3ya §110, caenaTe KPaTKUM KOHCMNEKT:

1) CTpoeHuMe noaynpoBOAHMKA C MPUMECHIO
2) CooTHoLeHMe ymcna cBobogHbIX
9/IEKTPOHOB U AbIPOK

3) HasBaHue npumecu

4) Tun NnpoBOAMMOCTH

5) Tun nonynpoBoaHUKa.

Karkpaa HeyéTHaa napa nonyyaeT 3agaHune
N3y4nTb NpUMech 6o/bLLel BaIEHTHOCTY;
Karkaaa YETHAA napa — NPUMeCb MeHblLuen
Ba/IEHTHOCTW.

5. OpeaHu3zyem obcymcdeHue u oceoeHue
oby4yarowumuca Kaxcdoz2o muna
nposodoumocmul.

3a0aém KoHMposbHbIE 8OMPOCHI.

6. Cmasum eonpoc:

- Kako# npnbop mbl Nony4nm, ecnm cnanaTb
NoNYyNPOBOAHMK P-TMMNA U NONYNPOBOAHMK N-
TmMna?

lMpocum oby4arowjuxca neped demoHcmpayueli
oneima obpamums 8HUMAaHUe Ha 0cobeHHoCMb
nposodumocmu u BAX nony4usuie2oca
npubopa.

LemoHcmpupyem sKkcrniepumeHm: usmepeHue
BAX nonynpogodHuUKos8020 0uoda

4. [lenatom KoHcriekm.

5. Mpedcmasnaiom pe3yasmamel
pabomel. 3asepwarom 3anosnHeHue
KoHcnekma. Omeeyarom Ha 80MpPocCsl.
6. Habawoarom akcnepumeHm. Yepmam
cxemy uenu. @uKkcupyrom ceou
HabawoeHuA.

Omeeyvarom Ha sonpocsl. Puxkcupyrom 8
mempaodsx: onpedesneHue
nonynpo8oo0HUK08020 0uoda, ycaosue
MPOMEeKAaHUA MoKa Yepe3 p-n-rnepexoo;
BAX nonyrnpo8o0dHUK08020 0uoda

B3anMOKOHTpOA
b
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3aKpenneHue
N3Y4YEHHOrO
martepuana

1. OpeaHuzyem pabomy e 2pynnax ro 4
yenoseka. Kaxcdoli komaHOe sbidaromcs
300aHUA 110 8bINOMHEHUI IKCNEepUMeHMOos.
3afiaHne Ana HeYETHbIX rpynm.

CobepuTe cxemy Lienu, NpeacTaB/eHHON Ha
KapToukKe.

MpoBeanTe sKCNEPUMEHT B COOTBETCTBUM C
METOAMYECKMMMU YKa3aHUAMM, obpaTuTe
BHMMaHME, 4YTO KaK MEHAETCA CMNa ToKa npu
HarpeBaHUM NPoBOAHMUKA. OBbACHUTE, NoYeMy
3TO NPOUCXOAMUT.

MpeanonoxuTe, A8 Yero MoOXKeT 6bITb
NCNO/1b30BaH TaKoM NOJYNPOBOAHMK,
Ha3blBaeMbli TEPMUCTOPOM.

—|
e

3apaHue gna YETHbIX rpynn.

CobepuTe cxemy Lenu, NpeacTaBeHHON Ha
KapTOuKe.

MpoBeguTe 3KCNEPUMEHT B COOTBETCTBUM C
MeTOAMYECKMMUM YKazaHUAMM, obpaTuTe
BHMMAHME, YTO KaK MEHSETCA CUa TOKa Npu
N3MEeHEHNUN OCBELLEHHOCTM NPOBOAHMKA.
O6bACHUTE, NOYEMY 3TO NPOUCXOAMUT.

1. BeinosnHAwom 3adaHus. lMpedcmasnsaiom
pe3ysbmamel 3KcriepumeHma.

dnemeHThI
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

NnK1.1.
NnK1.2.
NK1.3
NnK2.1.
NnK2.2

YCTHbIN

MHAVBUAYANbH

bI OMPOC
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Mpeanonoxute, 410 Yero MoXKeT bbITb
NCNONb30BaH TaKOM NONYNPOBOAHMK,
Ha3blBaemMbln GOTOPE3INCTOPOM.

W

OpeaHu3zyem obcyxcOeHuUe nosay4eHHbIX
pe3ysemamos.

2. OpeaHu3zyem peuweHue 3a0ady.

MpumepHbIA NepeyeHb 33434 C NPAKTUKO-
OPMEHTUPOBAHHbLIM 1 NPOdeCcCMOHaNbHO
HanpaB/IeHHbIM COAEepPKaHNEM:

1) Bpau-xmpypr, 4Tobbl BKAKOUYNTD
OCBETUTENbHYIO 1IaMNy, NPOBOANT MUMO Heé
pyKou. Jlamna npu aTom 3aropaetca. Kakon
npmbop Ucnonb3yeTca ANA BKAOYEHUA NaMNbl?
Ha 4ém ocHoBaHa ero paboTa?

2) [na ocseleHna ropoacKknx yau,
NCNONb3YOTCA KYMHble» GpoHapu. OHK
BK/IIOYAIOTCA BEYEPOM, B CyMeEpPKaXx, a yTPOM —
aBTOMATUYECKM BblKtoYatoTcA. Kakol npubop
MCNONb3yeTCA ANA BKAOYEHUA KYMHOIO»
¢doHapa? Ha 4yém ocHoBaHa ero pabota?

3) O4MH 13 y4acTHUKoB dopyma no
3N1EKTPOHMKE NULWET: «4acTo B pas3INUHbIX
NCTOYHWUKAX MUTAHUA BO3HUKAET 3a4a4a
OrpaHNYMTb CTAPTOBbIN BPOCOK TOKa Npw
BK/ItOYEHMU. [TPUUYNHBI MOTYT BbITb pa3Hble —
ObICTPbIN N3HOC KOHTAKTOB pesie Uan

2. Pewarom 3a0ayu

MUCbMEHHbIM
NHAVBUAYaNbH
bl KOHTPO/1b
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BbIK/IlOYaTeIEN, COKPALLEHNE CPOKA C/YXKObI
KOHZEeHcaTopoB punbTpa U T.4. TakadA 3agava
HeAaBHO BO3HWMKANA M Y MeHA. B kKomnbloTepe A
NCNO/b3YIO HEMJIOXOM cepBEPHbIN 610K
NMUTaHKUA, HO 3a CYET Heyla4yHOWN peanunsaumnm
CEKUMN AEeKYPHOro pexxmma, nponcxoauT
CUNbHbIV ee neperpes NP OTKIOYEHUN
OCHOBHOTO NUTaHUA. [Ins pelweHna 3Toin 3a4a4mn
€CTb MPOCTOE U HaAEeKHOEe pelleHne —
TepMUCTOpbL.» MNpeanonoxKuTe, Kak UMEHHO
TEPMUCTOP NOMOTaeT OrPaHUYNTb CTapPTOBbIN
6POCOK TOKa NPW BKAKOYEHUU NUTAHUA
KOoMMbtoTepa.

Mposodum 8b160pPOYHbLIG KOHMPOsb peweHul.
OpeaHu3zyem obcyxcdeHue peweHul 3a0ay

3. 3aKAouMTeNbHDbINM 3Tan 3aHATUA

NoasepeHue 1)[Modsodum umoeau, ceasvieas pe3yabmamesi | 1) Omeeyarom Ha 80MpPOCsI dnemeHThI

MTOroB paboTtbl | ypoKa ¢ e2o yenamu. AKueHmupyem 8HUMAHUE OK01.
HO KOHeYHbIX pe3ysnbmamax y4yebHol OK 03.
deamenbHoCcMu 06y4arOUWUXCA HA YPOKe U 2) lMposodsm camoaHanu3 OK 04.
Kaxcool epynnel. npuobpemeHHolx 3HaHUU, yMeHull u OK 05.
2) OpeaHu3zyem peghneKcuro. HaBbIKOB OK 07.
3 ) Boicmasnaem oueHKu 3a pabomy Ha ypoke,
KOMMeHMUpyA ux Ha ocHoge pa3pabomaHHbIX 8 MK ...
Ha4yasne ypoka Kpumepues

4. 3apaHuna aNa CaMOCTOATENIbHOTO BbINO/IHEHUA
JomaliHee 3agaHue: 3anucsisarom domawHee 3a0aHuUe dnemeHThI
§110. PewunTb 3agaum A1-A2, C1. cTp.371 OK 01.
dusnka. 10 Knacc: yueb. gna obweobpasosar. OK 03.
opraHu3aunii: 6asoBsbiit yposeHb/ I.A. OK 04.
Mskuuwes, b.b. byxosues, H.H. CoTcknit; nog, OK 05.

OK 07.
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pea. H.A. NapdeHTbeBON — 4-€ n3g,., — M.:
MpoceeweHune, 2018. —416 c. MnK..
L8 MomueuposaHHbIX 0OYHaOUUXCA:
nodzomosums 00knao «llpumeHeHue
Mosaynpo8ooOHUKOBbIX Npubopos»

TEXHOJIOTUYECKAA KAPTA YPOKA

Tema 3aHATHA Cuna Amnepa. lMpumeHeHue cunvl AMnepa

Lenu - cpopmmpoBaTh NpeacTaBAeHUE O cuie AMNepa;
- U3y4MTb 3aKOH AMnepa;
- NONY4YUTb NpeaCcTaBAEHNE O MPUMEHEHUN CUNbI AMNepa

CopeprkaHue Tembl |Cuna Amnepa. 3aBUCMMOCTb MeXKAY cuiol AMnepa, AJIMHON NPOBOAHMKA, CUIOW TOKA, UHAYKUMEN MArHUTHOTO Nons u
YIIOM, MeXKAY 3NEMEHTOM TOKa M BEKTOPOM MArHUTHOM MHAYKUMU. 3aKoH Amnepa. MpaBuno neson pyku. MpumeHeHune
cunbl Amnepa ana o6bACHEHUA NPUHUMNG PabOoTbl ANHAMUKA, SNEKTPOABUIATENS U SNEKTPOU3MEPUTENbHBIX NPUOOPOB,
ABNAIOTCA OCHOBOW ANA U3yuyeHUA 0bLenpodeccCUoHaNbHbIX AUCLUMIMH U MEXAUCLUNINHAPHDIX KYPCOB:

onga,.., MIK ...

cnoco6cTByOT GOpMUPOBAHUIO O6LLNX KOMMNETEHLUIA:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 07;

cnocobcTeytoT popmnpoBaHUIO NPodeCcCUOHANbHBIX KOMNETEHLMNA:

MnK..
Tun 3aHAaTUA KombuHMpoBaHHOE 3aHATHE
®opmbl ®poHTanbHasA; UHAMBUAYANbHANA; FPYNNOBan
opraHusauum
yuye6Hoit
AeATeNbHOCTU
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dT1anbl 3aHATUM DeAatenbHocTb NpenogasaTtens JeAatenbHOCTb CTYAEHTOB MnaHupyembl Tunbl
e OLLeHOYHbIX
obpasoBaten | meponpuaTui
bHble
pesynbTaTtbl
1.0praHn3aunoHHbIN 3Tan 3aHATUA
Co3paHue 1.0peaHu3yem Ha4aso y4yebHoUl 1. Mobunu3yrom ceou 8onessle Kayecmaa | INeMeHTbl
paboueii desmesnibHocmu. 018 pabomel. OK01.
06CcTaHOBKM, Co30aém amoyuoHanbHbIU Hacmpol Ha OK 02. TecTtupoBaHue
aKTyanusauma coemecmHyto pabomy. 2. BoinonHaom mecm. CamonpogepkKa rno OK 04. CamOKOHTpONb
MOTUBOB 2. OpeaHu3zyem aKkmyanu3ayuro 3HaHul rno Knro4y. OK 07.
yuebHoii meme «Bekmop UHOYKYUU MA2HUMHoz20 nond. |[llo Kpumepusam camooyeHKU

AEATENIbHOCTU MU
YCTaHOBOK Ha
BOCMpuATUe,
ocMmbicneHune

HanpsaxeHHOCTb MarHuTHOro nond. [lencreune
MarHMTHOro NoAA Ha NPAMONINHENHbIN
NPOBOAHWK C TOKOM. B3anmoaencrene TokoB».
lMpednazaem sbinoaHUMs mecm. (lMpunoxceHue
1).

lMpednazaem 8bIMOAHUMb CAMOMPOBEPKY MO
Kstouy.

3. PeweHue 3a0a4 (Momusauus):

1) B Kakom HanpaBaeHUM NoBEPHETCA
MarHWUTHaA CTPesika B KOHType C TOKOM, KaK
NMOKa3aHO Ha pUCYHKe 897

2) O603Ha4YMTb MONKOCbI UCTOYHMKA TOKA,
nuTalroLero coneHouna, 4tobbl Habntoganocb
yKa3aHHoe Ha pucyHke 90 B3aumogaencreme.

sbicmasnaom cebe 6anaa 3a mecm.

3. Pewarom 3a0a4u NUCbMeHHO,

obcyroarom peweHus, aHaau3upyrom
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1

Puc. 89 Puc. 90
3) OnpeaennTe HanpaB/ieHWe BEKTOPaA
MarHUTHOM MHAYKLNU.

T

MNTak, HanpaBAeHWe BEKTOPA MAarHUTHOM
NHAYKUUKW NPAMOro NPOBOAHMKA C TOKOM U
CONIEHOMAA Mbl MOXKEM OMpeaenuThb.

KaK paccumTaTb MoAy/1b BEKTOPA MarHUTHOM
NHAYKUUK? A 3TO HEO6XOAMMO ANA PeLleHUs
rnaBHoOM 3a4a4uM — cpopMyIMPOBaTb 3aKOH,
onpeaenaAwLwmii cuny, Kotopas AencTByeT Ha
NPOBOAHMUK C TOKOM CO CTOPOHbI MarHUTHOTO
nons

MoaroToBKa
U3yYeHUIo
HOBOrO
marepuana

K

1. Mpednazaem oby4arouumca
chopmynuposame memy ypoKa.

2. MMpednazaem oby4arowumcsa
cpopmynuposame yesnu ypokKa.

3. Bmecme ¢ obyuarowumucsa obecyrdaem
Kpumepuu docmuxceHus yenel

1. ®opmynupyrom memy ypoKa.

2. [lpednazarom ¢hopmynuposku uyenel
YPOKaQ.

3. ®opmyaupytom U ApuHUMarom
Kpumepuu docmuxceHus yenell ypoKa

dnemeHThI
OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.

YCTHbIN

bpPOHTaNbHbLIN

onpoc
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2. OcHOBHOI4 3Tan 3aHATUA

dopmuposaHue |1. LemoHcmpupyem ornseim no HabawodeHuro|1. Habarwdarom. DNIeMEeHTbI
HOBbIX 3HAHWUM W |Odelicmeus cusabl HA MPOBOOHUK C MOKOM 6| Omeeyarom Ha 80rpocsl. OK01. YCTHbIN
cnocobos Ma2HUMHOM rose. Lenarom 8b1800. OK 02. bpOoHTaNbHbIN
DEeATeNbHOCTU (Wt Pe3ynemameol 3anucsiearom 8 mempaos. OK 04. onpoc
Y | OK 07.
fm, ..
;-:: y

— &
3adaem eonpocebl: «Ymo Habawdaem 0o
3amblKaHUA yenu? [locae 3aMbIKaHUA ?»
lMpocum cdename 861800.
2. [lpednaeaem cmydeHmam  8bIACHUMb
3KCnepumeHmMasnbHO, oM 4Ye20 3asucum cuna,
delicmsyrow,as Ha MNpPOBOOHUK C MOKOM 8
Ma2HUMHOM roase.
lMpednazaem obyyarowumca pazdenumca Ha
epynnel. OpeaHusyem  pabomy  epynn.
HanomuHaem npasuna Tb.

2. [lenamca Ha epynnei.
BobinonHAom 3a0aHus.
3anuceiearom pe3ysbmamesl 8 mempaok.

3apgaHue 1 rpynnbl: YCTaHOBUTb 3aBUCUMOCTb
CUANbI, AEUCTBYIOWEN HA NPOBOAHUK C TOKOM OT
yrna, 06pa3oBaHHOrO  MeXAay  BEKTOPOM
MarHUTHOM MHAYKUUMN N MPOBOAHUKOM.
PekomeHdayuu no svinosnHeHuro pabomel

1. Cdopmynupyiite rmMnotesy MO AaHHOM
npobneme.

2. MpoaymaiTe xo4 3KCNEpMMEHTa.

3. 3anonHuTte Tabauuy:

Yron |0° [45° |90° |[135°|180°|225°|270° [360°
a
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4. YcTaHOBWUTE 3aBUCUMMOCTb MeXAy CUJION,
AencTBYIoLWEN Ha NPOBOAHUK C TOKOM OT YI/a,
06pa30BaHHOr0 MeXay BEKTOPOM MarHWTHOM
MHAYKUMW C NPOBOAHMKOM.

5. Coenaiite BbiBoA,. MoaTBepAn M ONbIT BaLLy
rmnortesy?

6. Onpegennte, nNpuM KaKom yrne cuna,
AEeNCTBYIOLWAA Ha NPOBOAHUK MaKCMMabHas.
(Ucnonb3zoeams npoz2pammy GHI 1C
obpaszosaHue.

Pa3den «3nekmpoduHamuka» moodesnu - Mooesb
7).
http://mickots.shkalininskaya.edusite.ru/p47aa
1.html

3agaHue 2 rpynnbl: YCTAaHOBUTb 3aBMCUMOCTb
CWAbl, OENCTBYIOLLEN HA NPOBOAHMK C TOKOM OT
CWJIbl TOKA, NPOTEKAIOLLEFO NO NPOBOAHUKY.
PekomeHdayuu no ebinosHeHUr pabomel

1. Cdopmynupyiite rmnotesy MO AaHHOM
npobneme.

2. MpoaymainTe xo4 3KCNEPUMEHTA.

3. 3anonHuTte Tabanuy:

Cuna ToKa l 0 0,5 1 1,5 2

Cuna Amnepa F

MarHuTtHas
MHAYKUKMA B

4, Onpegenute 3aBMCUMMOCTb CUnbl,
OeNCcTBYIOWEN Ha MNPOBOAHMK OT CUAblI TOKa,
NpoTeKatoLWeN No NPOBOAHUKY.
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5. Cpoenavite BbiBoA,. MoaTBEpAMA N ONbIT BALLy
rmnortesy?

6. 3anuwnte nNOAyYEeHHYK 33aBUCUMMOCTb MNpwU
nepneHaANKYNAPHOM HanpaBAeHUM CUIbl TOKA U
BEKTOPA MAarHUTHOMW MHAYKUMU U HEU3MEHHOM
AJ/IMHE NPOBOAHMKA.

7. PaccumTaiiTe mopy/ib BEKTOpPa MArHUTHOM
MHAYKUMW ONA KAXKO0ro 3HAYEeHMA CU/Ibl TOKa U
3anuwunTe pesynbTaT B Tabaunuy.

8. Coenalite BbiBOA.

(Ucnonvzoeames  npozpammy  «PUUKOH».
Jlabopamopuu. B3aumodeliicmsue
napanensHsix mokos (39)).
https://refdb.ru/look/1354880-pall.html
3apaHme 3 rpynnbl: YCTaHOBUTb 3aBUMCMMOCTb
CWbl B3aMMOAEWCTBMA [ABYX NPOBOAHWMKOB C
TOKOM OT CWAbl TOKa, MpOTEeKalouwero no
NPOBOAHUKAM.

PexkomeHOauyuu o 8einosnHeHuo pabomel

1. Cdopmynupyiite rmnotesy MO AaHHOM
npobneme.

2. Npopgymavite xog, sKCNepumeHTa.

3. 3anonHuTte Tabanuy:

Ih 0 0,2 0,6 -0,2 1,6

I2 0 0,2 0,6 -0,4 -1,8

F21

4. CaoenaiTe BbiBOA,. [NoaTBepAnn AN ONbIT Bally
rmnotesy?
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5. Onpegenute 3aBUCMMOCTb CUNbl
B3aMMOAEeNCTBUA ABYX NPOBOAHUKOB C TOKaMM |1
1 |2 OT PacCTOAHUA I MeXay NPOBOAHUKAMMU.

6. 3anuwmnte popmyny Ana BbIMUCAEHUS CUJbI,
AeNCTBYIOLWEN Ha MPOBOAHUKN.

(Ucnonbzoeame  npoepammy  «OmKpbimas
Gusuka». Pazden «31ekmpoOuHaAMUKa»).
https://club.cnews.ru/blogs/entry/predstavlyae
m_multimedijnoe  cd923

3. OpaaHu3yem omyemesl 2pynri.

4. CoemecmHo co cmydeHmamu 861800UM:

- ¢dopmyny anAa pacyeTa MOAYNA BEKTOpa
MarHUTHOM UHAYKLMM,

- 3aKOH Amnepa  (dopmynumpoBKa U
MaTeMaTMyecKasn 3anuchb),

- HanpaBneHue cunbl AMnepa (NpaBuno neBoi

PYKHK).

5. Ha demoHcmpayuoHHOM cmose Haxodamcs
npubopel: amnepmemp OeMOHCMPAYUOHHbIL,
mMoO0esnb annekmpodsuzamerisi, OUHAMUK.

Bonpoc: ymo o6veduHAaem ece amu npubopbsi?
6. [lpednazaem 3apaHee M0020MO8B/AEHHbIM
obyyarowumcs  (onepexcarouee  3ad0aHue)

3.  Kawdaa epynna  Ooknadeisaem
pe3ynbmamsl c80e20 3KcrnepumeHma.

4. AKmusHO pabomarom COBMECMHO C
nedazozaom, 0enas 3anucy 8 mempadu.

5. Boickasbisarom npeodnononceHus.

6. Caywarom ebicmynaeHus mosapuuwel,
desnas coomeemcmsyowue 3anucu e
mempade «[lpumeHeHue cunsl Amnepa»

216


https://club.cnews.ru/blogs/entry/predstavlyaem_multimedijnoe__cd923
https://club.cnews.ru/blogs/entry/predstavlyaem_multimedijnoe__cd923

gbicmynumes ¢ coobweHUAMU O MpUMeHeHUU
cunsl Amnepa:

1. dnekTponsmepuTenbHble NpUbopbI.

2. dneKtpoasuratenns.

3. AnHamukm

3akpenneHue
MU3y4YeHHOro
martepuana

lpednazaem 3akpenumso usy4yeHHsIl mamepuarn
npu peweHuu 3a0ay.
KauecTtBeHHble 338auum:
1. DneKTpUYECKyto LLenb, COCTOALLYO U3 NPAMbIX
NPOBOAHMKOB, MNOMECTUAN B OJHOPOAHOE
MarHUTHoe none (CM. PUCYHOK).

C: 4

- |+

O T

2 1
Kyaa HanpaBneHa cuna Amnepa, AencTByroLWan
CO CTOPOHbI MAarHUTHOrO NOA Ha NPOBOAHMK 1-
2?
2. MegaHbIi NPOBOAHWUK NOABECUAN HA YNPYInX
NPYXUHKAX M MOMECTUAM MeXKAY Mocamu
MarHmTa (CM. pUCYHOK).

Kak nM3meHUTCs (yBENMYUTCA, YMEHbLUUTCA, He
M3MEHUTCA) MOAYNb  cuabl  Amnepa #
PaCTAXKEHME  MPYXKMHOK NpPU  U3MEHEHUU

Pewarom 3a0a4u nucbMeHHo,
obcymoaom peweHus, aHAAU3UPYOM U
oueHuesarom peuieHus opye y opyea

dnemeHThI
OK 01.
OK 02.
OK 03.
OK 04.
OK 07.
MNK...

OueHKa
pelleHunn

Ka4yeCTBEHHbIX U

pacyeTHbIX
3a/au
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Hanpas/ieHUns 3/IEKTPMYECKOTO TOKa,
nponyckaemoro 4yepes nNpoBoAHMK? Cuna TOKa
yepes NPoBOAHMK OCTAETCA HEM3MEHHOM.
PacuértHble 3agaum:

1. MpoBogHuK ¢ Tokom 10 A n annHon 10 cm
BUCUT HENOABUXKHO B OAHOPOAHOM MArHUTHOM
none. JINHUN UHAYKUMN MArHUTHOTO MOAS
nepneHanKynsapHbl NPOBOAHUKY. Macca
npoBoAgHWKa 5 r. Yemy poskeH ObiTb paBeH
MOAY/Ib BEKTOPA MArHUTHOW MHAYKUMU, YTOObI
HWUTW, Ha KOTOPbIX MNOJABELIEH MPOBOAHWUK,
OKa3a/InCb HEHATAHYTbIMU?

2. Kakas cnna aencreyeT Ha NpoBOAALLYIO LUMHY,
AnvnHon 10 m, no KoTopoi npoxoaumT Tok 7000 A,
B MarHUTHOM none c MHAykumen 1,8 Tn

3. 3aKAouMTeNbHDbINM 3Tan 3aHATUA

NopseaeHue 1. Modsodum umoeu, ceAaszvleas pe3ynbmamsi | 1. Omee4yarom Ha 80MPOCsI dnemeHThbI
MTOroB paboTtbl |ypoka c e2o yenamu. AKueHmupyem eHUMaHuUe OK01.
HQa KOHeYHbIx pe3yanbmamax y4ebHol OK 04.
deamenbHoCcMu 06y4arOUWUXCA HA YPOKe U OK 05.
Kaxcool epynnel. 2. [Mposodam CamMoaHanus
2. OpeaHu3yem pedreKcuro. npuobpemeHHsiX  3HaHUU, ymeHul U MNK...
3. Boicmasnaem oyeHKu 3a pabomy Ha ypoKe, | HOBbIKOS
KOMMeHMUPYA Ux Ha 0CHose pa3pabomaHHbIX 8
Hayase ypoKa Kpumepues
4. 3apaHunA ANA CaMOCTOATE/IbHOTO BbINONIHEHUA
§2. PewwnTtb 3agaumn A1-A4 c1p.16 3anuceisarom domauwiHee 3a0aHuUe dnemeHTbl
OK 01.
OK 02.
OK 03.
OK 05.
MNK...
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TEXHONNOTNMYECKAA KAPTA YPOKA

Tema 3aHATUA

JlabopamopHasa paboma «U3yvyeHue asneHUs 31eKMpPoMa2HUMHOU UHOYKYUU»

Lenn

UccnepnoBaTb ABIEHME 3/IEKTPOMArHUTHON MHAYKUMW. BbISCHUTb, OT Yero 3aBUCUT HanpaB/eHWE U BeJIYNHA

MHAOYKUMOHHOIO TOKa

CopeprKaHue Tembl

ABNIEHNE INEKTPOMArHUTHOM MHAYKUMK, NpaBuao JleHua, 3aKOH 3/1eKTPOMArHMTHOM MHAYKUMK (3akoH Papages).
3HaHWe U YMeHMe NPUMEHATb 3aKOH 3/IEKTPOMArHUTHON MHAYKLUMWN ABNAKTCA OCHOBOM
0118 U3y4yeHUA obuenpogeccuoHanbHbIX OUCUUMAUH U MEXCOUCYUNAUHAPHbLIX KYypPCo8:

ong ... MIK ...

crnocobcmeyrom ¢hopmMuposaHU0 0b6WUX KoOMIemeHUUU:

OK 01, OK 02, OK 04.

crnocobcmeytom (hopMuUpPOBAHUIO MPOPECCUOHAMbHbIX KOMTemeHUul:

NnK..

Twun 3aHATHA

JNTabopaTopHoe 3aHATUE

dopmbl
opraHusauum

yuyebHoW
AEeATeNbHOCTU

®poHTanbHasdA, rpynnosasn

dTanbl 3aHATUM [eatenbHOCTb Npenogasarens JeatenbHOCTb CTYyAEHTOB MnaHupyemsl Tunbi
e OLLeHOYHbIX
obpasoBaten | meponpuaTUin
bHble
pe3ynbTathl
1.0praHU3aLuMOHHbIN 3Tan 3aHATUA
CospaHue 1) Mpusemcmeaue 0by4YaroUUXCA. 1) Mpusemcmeue npenodasamenns.
pabouei 2) OpaaHu3yem u npogodum ppoHMAbHbIl 2) Omeeyarom Ha 80rpPockI. OK 01.
06CcTaHOBKM, onpoc. OK 04.
aKTyanmsauma Bonpochl: OK 05.
OK 07.

moTusosB
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yuyebHoW
AEATeNIbHOCTU U
YCTaHOBOK Ha
BOCNpUATHE,
ocMmbicneHune

1.4710 Ha3bIBaETCA MarHUTHbIM NOTOKOM? OT
KaKMX BE/IMYNH 3aBUCUT MArHUTHbIN NOTOK?

2. B yem coCTOUT ABNEHME INEKTPOMATHUTHOWN
MHAOYKUUN?

3. OT Kakux $paKTOpOB 3aBUCUT BennumnHa I/4C
MHAOYKUMN? 3anuwmnTe Ha Jocke 3akoH Papagesn
ANA 3INEKTPOMArHUTHON MHAYKLUMN.

4. OT Yero 3aBUCUT HanpassieHne
WMHAYKUMOHHOro ToKa? ChopmynnpyiiTte
npasuno JleHua.

5. MpuBegute npumepbl NPUMEHEHUA ABNEHUA
3/IEKTPOMArHUTHOM MHAYKLUMW B BalLen
npodeccMoHanbHOM AeATEeNbHOCTU U B ObITy.
3) OpaaHu3yem peweHue 30004.

3apgaHuel. B KOHTYpe NPOBOAHUKA MarHUTHbLIN
noToK nameHunca 3a 0,3 c Ha 0,06B6. KakoBa
cpeaHan 34C B KOHTYpe? MNpn Kakom ycnosum
34C vHayKuMKn 6yaeT NOCTOAHHOMN?

3apaHue 2. B coneHonge n3 80 BUTKOB
NPOBO/IOKN MAarHUTHbIN NOTOK 33 5 Mmc
paBHOMepHO nsmeHunca ot 3-103 go 1,5-10°3
B6. Haiitn 3C nHayKumm.

3apaHue 3. 3a 5 mc B coneHouge,
cogeprkaHnem 500 BUTKOB NpoBoAa,
MarHUTHbIM NOTOK PAaBHOMEPHO ybbIBaeT C
7mB6 no 3 mB6. Halitn Beanunny 3C
MHAOYKUMN B CONEHOMAE.

3apaHue 4. CKOIbKO BUTKOB NPOBOAa A0MXKHA
coaepKatb 06MOTKA Ha CTalbHOM cepaevHUKe
C nonepeyHbiM cedeHmem 50cm?, ytobbl B Het
npu U3aMmeHeHUU MarHMTHOro Notoka ot 0,1 Tn
00 1,1 Tn B TeyeHue 5 mc Bo3byKganacb 3C

3) Pewarom 3adayu.
[Mposepsarom peweHUsA o KAYam 8 napax

YCTHbIN

OpPOHTaNbHbLIN

KOHTPO/b

B3anMoOKOHTpOAN

b
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AKTyanusauyma 1) Coobwaaem memy ypokKa. 1) 3anuceiearom 8 mempadb memy ypoKa.
MOTUBOB 2) OpeaHu3yem coemecmHoe ¢ obyyarouumuca |2) Yyacmeyrom 8 popmynuposaHuu OK 01. YCTHbIM
yuyebHoW ¢opmuposaHue yeneli u 3a0a4 ypoKa: uesel. 3anucbi8arom yesu 8binoaHeHUs OK 04. KOHTPO/b
peatenbHocTM U | - MpounTaiite Temy nabopaTtopHoit paboTsl. nabopamopHoti pabomesl. Omeeyarom Ha OK 05.
YCTaHOBOK Ha - Chopmynnpynte uenb 1 3aga4m ypoKa. s8ornpoc
BOCnpuATHeE, - Kaknm o6paszom nprmobpeTeHHble yMmeHUA no
ocMmbicneHune HabN0AEHMIO 3/TEKTPOMATrHUTHOW UHAYKLUM
6yayT NPMMEHATLCA B Ballel
npodeccnoHanbHoM AeATENbHOCTU?
2. OCHOBHOI4 3Tan 3aHATUA
dopmuposaHue |1) Cozdaem manvie epynnsi (napsi), 001 1) Caywarom, cpopmupyrom epynnnel.
HOBbIX 3HAHWUI U | 8bINOAHEHUSA 1abopamopHol pabomel.
cnoco6bos 2) MosicHaem, kakue npubopsi 6yoym 2) 3HakomAaMcA ¢ Memoou4YecKuUMuU OK01. OueHka
AEeATeNbHOCTU uCrnos6308amaecA rpu 86IMOMAHEHUU PEKOMeHOayUAMU 10 8bIM0MHEHUIO OK 02. BbINONIHEHUSA
OcmbicneHue nabopamopHoii pabomsi U MEMOOUKY nabopamopHoli pabomeoi. BoinoaHaom OK 04. nabopartopHow
copepKaHua 8bIrnosHeHUsA nabopamopHol pabomei: nabopamopHyro pabomy. fenarom OK 05. paboTbl
nabopatopHoit | 1. MpucTaBbTe cepaeUYHMK K OAHOMY U3 8b1800. Ohopmaarom omuém
pabotbl notocoB AyroobpasHOro MarHuTa 1 BABUHbTE
BHYTPb KaTyLWKK, HabA0aaA OAHOBPEMEHHO 33
CTPEeNKoM MUNNMAaMNEPMETPA.
2. MoBTOpUTE HabnogeHMe, BblaBUran
cepaeyvYHMK 13 KaTyLWKK, a TaKKe MeHsA NooChI
CamocToATeNbHO | MarHmTa.
e BbiNo/sIHeHMe | 3. 3apucyiiTe cxemy OnbiTa U NpoBepbTe
3agaHuii BbINO/IHEHME NpaBuaa JIeHUa B KaXKa0M ciyyae.
nabopartopHbix | 4. PacnonoxuTe BTOPYHO KaTyLIKy PALOM C
pabort B nepBoi Tak, 4Tobbl X OCK coBNaganu.
COOTBETCTBUMU 5. BctaBbTe B 06€ KaTyLKU Kesie3Hble cepaeyku
MeTOAUYECKMM | M NPUCoeaMHUTE BTOPYHO KaTyLLUKY Yyepes
peKomeHAAUMAM | BbIK/HOYATENIb K UCTOYHUKY NUTAHMUS.
] 6. 3amMblKan K pasmbliKasa Katod, Habaogante

OTKZIOHEHWUE CTPENKU MUNNTUAMNEPMETPA.
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7. 3apucyinTe cxemy onbITa M NPOBeEpbTE
BbINO/IHEHMe NpaBuna JleHua. (Pusmka.11
Knacc: yuyeb. ans obuweobpasosar.
opraHusaunin: 6asosblit yposeHb/ I.1.
Msakuwes, b.b. byxosues, B.M. YapyruH, cTp.
414)

0606weHne n
cucTemartusauma
pe3ynbTaToB
BbINONIHEHUA
nabopartopHoii
paboTbi

1) OpeaHuzyem npedcmasseHue pe3ysabmamos
3KCnepumeHmos, obcyrcoeHue U 0b6bsICHEHUe.
2) OpaaHu3yem obcyrcoeHue 80npocos u
8bIMosIHeHUEe G0MNoAHUMEAbHO20 3A0aHUA.

1. I3 KaKoro nostoca marHmMTa BXOAAT U
BbIXOAAT NIMHUN MAarHUTHOM MHAYKUUN?

2. OT 4yero 3aBUCUT HanpaB/ieHNE
MHAYKUMOHHOIO TOKa?

3. OT Yero 3aBUCKT BE/IMYMHA UHAYKLMNOHHOTO

1) Mpedcmasnaom pe3yabmameol
3KCrepumMmeHmos, noomeepicoarom
8bI0BUHYMble 2urnome3ssi, 0enarm
8b1600bI.

2) Omee4yarom Ha NocmMassneHHsle
80npocel. BeinonHarom dononHumenosHoe
3a0aHue. [lenarom 8bi800bI

OK 01.
OK 04.
OK 05.

YCTHbIN
pPOHTaNbHbLIN
onpoc

B B B

1 2 3
HononHumensHoe 3a0aHue

NleHua

of

B B¢ 89

Onpe,a,enMTe HanpasaeHUe NMHAYKUMOHHOIO TOKa NoO PUCYHKY, UCNONb3yA a/ITOPUTM NPUMEHEHUA NPaBUaa

3. 3aKknwuntenbH

bli4 3Tan 3aHATUA

MoasepeHue
uToros paboTbi

1) OpeaHu3zyem nodsedeHue UumMo208 ypoKa
obyuarowumucs.

AKLEHTMPYET BHUMAHNE HA KOHEYHbIX
pe3ynbTatax yyebHol aeaTeNbHOCTH
0by4YaroLLMXCA Ha YPOKe.

1) Modsodam umoeu ceoeli pabomel Ha
ypOKe.

OK 05.
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2) OpeaHusyem pecghneKkcuro 2) Omeeyarom Ha  NocMaAesneHHvle

80rnpocel

4. 3apaHna gna CamoCTOATENIbHOrO BbINONIHEHUA
§7, 8 . Pewntb 3agaum A1-A3 c1p.34 3anncbiBatoT goMallHee 3a4aHune
®u3umka. 11 knacc: yueb. ans obweobpasosar. OK 01.
opraHu3aunin: 6a3osbiit yposeHb/ I.A. OK 02.

Msakuwes, b.b. byxosues, B.M. YapyruH; nog,
pea. H.A. NapdeHTbeBOM — 5-€ n3a., — M.:
MpoceeweHmne, 2018. —432 c.

TEXHOJIOTUYECKAA KAPTA YPOKA

Tema 3aHATUA TpaHcghopmamopbi
Uenun - 3yuntb ycTpoiicTBO TpaHCchOpMaTopa, PacCMOTPETb MPUHLMM €ro A4eNCTBUA, 4OCTOMHCTBA, NPAKTUYECKOE NPUMEHEHME.
- paccMoTpeTb Knaccnpmkaumo TpaHchopmaTopos,
- M3Yy4MTb OCHOBHble MapameTpbl TpaHcPOpPMaTOpoB, KO3IPOUUMEHT TpaHchopmauum, KosPpOUUMEHT npuBeaeHUA
conpoTtuBneHun, noHatme KM tpaHcpopmaTtopa,
- U3Y4YUTb YCTPOMCTBO aBTOTPAHCPOPMATOPOB, MHOrOOBMOTOYHbIX TPAHCHOPMATOPOB
CopeprkaHue Tembl | YCTPOICTBO M HazHadyeHWe TpaHchopmaTopa, NPUHLMN AeNCTBMA, onpeaeneHune KoappumumneHTa TpaHchopmaumm, KM,
TpaHcpopmaTopa, Knaccudpukauma TpaHcPopmaTopoBs, YCTPOUCTBO aBTOTPAHCHOPMATOPOB, MHOFOOOMOTOYHbIX
TpaHcdOpMaTOpPOB, NPAKTUYECKOE NPUMEHEHNE
ABNAKOTCA OCHOBOW ANA U3yyeHusa obwenpogeccMoHaNbHbIX UCLUNANH U MEXAUCLUNANHAPHDbIX KYPCOB:
ong.., MIK ...
cnoco6cTByOT GOpMUPOBAHUIO O6LLNX KOMMNETEHLUIA:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.
cnoco6cTByOT GopMUpOBaHUIO NPOPECCUOHANBHBIX KOMNETEHLMUN:

nK..
Tun 3aHATUA KombuHMpoBaHHOE 3aHATHE
dopma 3aHATUA BuHapHbIl ypoK (0bLeobpasoBaTenbHan aucumnamHa: ®usmka; obwenpodeccmoHanbHaa AMCUUNANHA: INEKTPOTEXHMKA)
dopmbl dpoHTanbHasA; UHAMBUAYANbHANA; rPYNNoBas

OopraHunsauunun
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yuyebHoit

AEATeNbHOCTU
dT1anbl 3aHATUMA HAeAatenbHOCTb Npenoaasatens JeAaTenbHOCTb CTYAEHTOB MnaHupyembl Tunbl
e OLLeHOYHDbIX
obpasoBaten | meponpuaTuii
bHble
pe3ynbTaTthbl
1.0praHn3aunoHHbIN 3Tan 3aHATUA
Co3pgaHue 1) Mpusemcmeue oby4arowjuxca, momusayus. | 1) lMpusemcmeue npenodasamernel.
paboueii D/IEMEHTbI
06CTaHOBKMW, MpenoaasaTtenb ¢pusuku (MN1) Cnywaiom OK01. YCTHbIN
aKTyanusauymsa CeroaHA y Hac HeOObIYHbINM YPOK, @ YPOK, Ha OK 03. GPOHTaNbHbIN
MOTUBOB KOTOpOM 6yAyT pacCMOTPEHbI BONPOChI, OK 04. onpoc
yuyebHoW cBsi3bIBaloLLMeE PU3MKY C BbIBPaHHON BamU OK 05.
AEATeNbHOCTU M | CNeunanbHOCTbIO.
YCTaHOBOK Ha|MpenogasaTenb anekTpoTexHuku (MN2) MnK..

BOCMpuATUe,
ocMmbicneHune

CoBpeMeHHbIN pbIHOK Tpyaa TpebyeT
cneumanucta, obnagatoLLero BbICOKOM
npodeccMoHanbHON MOBUNBHOCTLIO,
CNocobHOCTbIO BbICTPO a4aNTUPOBATLCA K
HOBbIM YC/IOBUAM TPYAQ, YBEPEHHO
BNAAEOWMMN CBOMMU NPOPECCUOHANBbHBIMM
3HaHMAMM. YTobbI HbITL CNEeuUancTamm
BbICOKOIO yPOBHA HEOOXOAMMO 3HATb BCE O
CBOEW CneunanbHOCTU U NOCTOAHHO CeAuTb 33
BCEMM HOBMHKAMM, TaK KaK HAayKa He CTOUT Ha
MmecTe. CerogHaA Mbl PaCCMOTPUM
npodeccnoHanbHO 3Ha4YMMble A/15 BacC
BOMPOCHI.

ni
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dNeKTpuYecKas aHeprua obnagaet
npPeMmyLLecTBOM nepes, ApyrMmu BUgaMm
3Hepruu. Ha npeablayLmx ypoKax Mbl FOBOPUU
0 NPOU3BOACTBE 3N1EKTPO3IHEPTUM, 0O
ycTponcTee 1 paboTte reHepaTopa NepemeHHoro
TOKa.

MNpepnaraetT BCNOMHUTb OCHOBHbIE
XapaKTepPUCTUKM NepeMeHHOro TOKa,
YCTPOWCTBO U NPUHLUMMN AENCTBUA reHepaTopa.
2) OpeaHu3zyem poHManbHell onpoc.
Bonpocbl 4na $poHTaNbLHOro onpoca:

1. Mpwn Kaknx ycnoBmAx BOIHUKaET
WHAYKUMOHHbIN TOK?

2. KTO 1 B KaKOM roZly OTKpbia ABAEHUE
3/IEKTPOMArHUTHOM MHAYKUUK?

3. Jatb onpepeneHne ABNeHUA
3IEKTPOMArHUTHON UHAOYKLUMN.

4. KaKk Bo3HuKaeT 3C nHAyKUUN B
HEeNoABMXXHbIX NPOBOAHMKAX?

5. Y10 ABNAETCA NPMUYMHON BO3HUKHOBEHMA C
B ABMKYLUMXCA NPOBOAHMKAX?

6. Kakol aneKkTpmnyecKkom TOK Ha3blBaeTCA
nepemeHHbIM? C NOMOLLbIO KAaKOTO MPOCTOro
onbiTa ero MOXHO NONYYUTb?

7. Ha Kakom ABNEHUM OCHOBAHO AeNCTBME
Hanbonee pacnpoCcTpaHeHHbIX B HacToALlee
BpeMA reHepaTopoB NepPeMeHHOro TOKa?

8. Pacckakute 06 ycTpoiicTBe U NpuHUMne
OeNcTBMA NPOMbILLIEHHOrO reHepaTopa.

9. Yem npmBOAUTCA BO BpaLLEHUE POTOP
reHepaTopa Ha TEMN/JI0BOMN 31EKTPOCTAHLUMN? Ha
rMAPO3NEKTPOCTAHLMN?

2) Omeeyatom Ha 80MpPOCsI

225



10. KakoBa cTaHgapTHaA YacToTa
NPOMbILLNEHHOrO TOKA, NPUMEHAEMOTO B
Poccnun v mHOrMX gpyrux ctpaHax?

MoproTtoBKa
U3Yy4YEeHUIO
HOBOro
maTtepuana

K

1). OpeaHusyrom npocmomp poauka «OzHu
HOYHO20 20p0o0a»

n2

Halwa coBpeMeHHan *KM3Hb HEBO3MOXKHa 6e3
3/1IeKTpuYecTBa.

1. JasaiiTe nepeyncinm 6biToBble NPUBOPSI,
KOTOPbIM HYXEH 3/IEKTPUYECKUI TOK.

2. Mbl 3HaeMm, 4TO Ye/I0BEYECTBO Yy¥Ke BTOpOM
BEK MCMNO/b3YET 3/1EKTPUYECKUI TOK B
NPOMbILLIEHHbIX MacLiTabax.

KaKoW TOK Bbl 3HaeTe, U KaKOW TOK B OCHOBHOM
HaMK ucnonbsyeTca?

3. B 4ém npenmyLLECTBA 3/TIEKTPUYECKON
SHepruu nepes Apyrumn BUAaMn sHepPrun?
4, Kakoe HanpsakeHue y Hac B Aomax?

5. MOXHO N1 BKNOUUTb NaMMOYKY,
paccyMTaHHYIO Ha HanpAxXeHue 6B B
aNeKTpuYeckyto uenb 220B?

6. Ho Beab Mbl KaK-TO BKAOYaEM 3TH
NIaMNOYKM?

KaKnMm yCcTpoMiCcTBOM Mbl NONb3YEMCA?

2) OpeaHusyrom obcyxdeHue memsl U yeneli
YPOKa

ni

Lasalite chopmynmnpyem Temy Hallero ypoka.
Kakue uenn bygem npecnenosaTb Ha ypoke?
KaK Bbl AymaeTe, Kakne BONPOChbl Mbl 40JTKHbI
paccMoTpeTb Ha AaHHOM YpPOKe.

1). Cmompsam poauk, Haxo0am 8 HEM
omeemesl Ha 80r1POCHI.
Omeeyarom Ha 80M1pPOCHI.

2) opmynupyrom memy u yesnu ypoKa.
3anucsiearom memy ypoKa 8 mempaou.
lMpednazarom eonpocel

3auem HyxceH?

Kak ycmpoeH?

Kak pabomaem?

Kakue 6bisatom?

de npumeHaromca?

Kmo u ko2z0a omKpbin?

dnemeHThI
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

MnK...

YCTHbIN

dpPOHTaNbHbLIN

onpoc
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Y10 Ham He0bX04MMO BbISICHUTb O
TpaHcdopmaTope?

3) O6cyxwoarom u coemecmHo co cmydeHmamu
Oesnarom 8b1800bl, YMO HEObX0OUMO 8bIACHUMb:
- HazHayeHue TpaHchopmaTopa;

- YCTPOWCTBO;

- NPUHUUN AENCTBUS;

- BUAbl TPaHCPOPMaTOPOB:

- NpMMEHeHue.

n2

3adaem sonpoc:

- Y10 03HayYaeT cnoBa «TpaHCPOPMUPOBaTL» ?
Mpo6iemHbIi Bonpoc:

- Y710 1 3auem Haao M3MEHATb NpuU Nepeaaye
3NEKTPO3HEPTUN?

Mpeanaraet BCNOMHUTb TEM/IOBOE AEUCTBME
TOKa, 3aKoH [oyns-/leHua n obcyanTb NyTu
YMeHbLUEeHMA NoTepb Npu nepegaye

Yyacmeyrom 8 obcyxncoeHuu npobaemel.
MpuxoAaAT K BbiBOAY, YTO ANA
YMEHbLLEHMA NOTEPb SHEPTUU
HeobxoAnMOo nepenaBaTb 3/IEKTPUYECKUNA
TOK NMOZ BbICOKMM HaNpsaXKeHUeM

9NEKTPO3IHEPrnn
2. OCHOBHOW 3Tan 3aHATUA
dopmuposaHue |M1 dnemeHThI
HOBbIX 3HaHUN M |1) Op2aHuU3yem sbicmynaeHue cmyodeHma c 1) CmydeHm npedcmasnsem OK 01. YCTHbIM
cnoco6os coobuweHuem (onepexcarowee 3a0aHue). 8bIr0sIHEHHOE onepexcaroujee 3a0aHuUe Mo OK 03. MHAMBUAYANbH
AEATeNbHOCTU Boibopo4HO nposepsAem 8birnosnHeHuUe 3a0aHuA | meme: «Micmopua usobpemeHus OK 04. bii ONpoC

cocmasume Kpamkuli KOHCekm no meme mpaHcghopmamopa» (coobujeHue ¢ OK 05.

«Micmopus uzobpemeHus mpaHcgpopmamopa». | npezeHmayuedl). OK 07.

OcmarnbHble cmydeHmMbl cocmasnaom YCTHbIN
2) O6vAcHAOM: Kpamkuli KoHcrnekm rno meme «icmopus MnK... bpoHTaNnbHbIN

ni

C nomoLLbto pazbopHOro yHNBEPCANbHOTO
TpaHcdopmaTopa paccmaTpMBaem yCTPOMCTBO
TpaHcdopmaTopa (OemoHcmpayus).

uzobpemeHua mpaHcgopmamopa».

2) denarom 3anucu 8 mempaosix.
B3aumoodelicmaytom c npenodasamesnem
80 spems beceosl.

onpoc
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TpaHchopmaTop COCTOUT U3 3aMKHYTOrO
CepAeYHMKA, Ha KOTOpbIN HageTbl aAge (MHorga
n 6onee) KaTyLKKU C NPOBOMOYHBbIMMU
obmoTKamun. OaHy U3 06MOTOK, Ha3bliBaeMYyo
NepBUYHOM, NOAKMIOYAIOT K UCTOYHUKY
nepemMeHHoro HanpsaxeHusn. Bropyro obmoTKy, K
KOTOPOW MPUCOEAUHAIOT «Harpy3Ky», TO ecTb
npubopsbl 1 YyCTPOMNCTBA, NoTpebasatome
3N1EKTPO3HEPIUIO, HA3bIBAIOT BTOPUYHOM.
lpednazaem: 3apucosams 8 mempaodsb
ycnosHoe 0603HayeHue mpaHcgopmamopa.
LemoHcmpayua mpaHcgopmayuu
371eKMpPO3Hep2UU BK/OYEHUE 8 Cemb
2upnAaHObI, 3apAOH020 ycmpolicmea
menegoHa.

Ob6bAcHAeT, 4To: AelcTBMe TpaHCchopmaTopa
OCHOBAHO Ha AB/MIEHUWN 3/IEKTPOMArHUTHOM
MHAYKLUMK. TTpKY NPOXOXKAEHUN NEPEMEHHOI0
TOKa Mo NepBUYHOMN 0OMOTKE B CEPAEUYHUKE
noABAsAeTCA NepeMeHHbIN MarHUTHbIM NOTOK,
KoTopbi Bo36yxaaeT 9C MHAYKUMM B KaxKaoM
06moTKe. CepAeyYHUK KOHLEHTpUpPYET
MarHuTHoe noJse, Tak, YTO MarHUTHbIA NOTOK
CYyLLECTBYET TO/IbKO BHYTPU CepAeYHUKa U
OZMHAKOB BO BCEX Er0 CeYeHUAX.

n2

CepaeyHuK U3roTaBaMBatoT U3 cneLmanbHOM
TpaHcHOPMaTOPHOM CTanu, YTOObI YMEHbBLINTD
noTepu Ha nepemarHmumBaHue. Ero genatot
3aMKHYTbIM — A/191 YMEHbLUEHMA paccenBaHuUs
MarHMTHOro NOTOKa.

3adaem sonpoc:

CosMecmHO 80Cnpou3800Am rnosy4YeHHy
paHee UHGOPMayu 8 coomeemcmeuu ¢
yuebHoli 3a0ayel.

B mempaodu 3anuceieatom Ha3Ha4YeHue
mpaHcgopmamopa, onpedesieHue
mpaHcghopmamopa, npuHyun delicmesus
mpaHcghopmamopa, 4epmsam ycnoeHoe
0603Ha4YeHUe MpaHcchopmamopa 8
3/1eKMPUYECKUX CXeMAX.
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«Kak ebl Oymaeme, noyemy cepOeyHUKU
mpaHcgopmamopoes cobuparom u3 naacmuH
aneKmpomexHu4eckol cmanu?»

CepaeyvHMK BbINOMHAIOT HE U3 LLeNIbHOTO KyCKa,
a HabuMpaloT M3 OTAE/bHbIX U30/IMPOBAHHbIX
NNacTMH ans ocnabneHua Tokos Pyko.
Habarwdaem demoHcmpauyuio «Posnb
cepOevyHUKa 8 mpaHcghopmamope». Bozbmém
AB€ KaTyLWKKN OT TpaHCHOpMaTopa M NOCTaBUM
pagom. K ogHolt (Ha 220 B) noaseaém
nepemeHHbI TOK HanpaxeHnem 6—20 B ot
perynAaTopa HanpaXXeHuaA, KOHLbl BTOPOM
KaTywKku (Ha 120 B) coeanHMM CO BXO40M
3NIeKTPOHHOro ocuunnnorpada. Nonyymm Ha
9KpaHe CMHycoMay C aMmnanTyaon 2—3 mm.
HapeHem o6e KaTyLWKn Ha cepaeyHUK
TpaHchopmaTopa — amnaAnTyaa CMHYyCcoMabl
BO3pacTaeT B 15 pas. 3aMKHEM cepaeyHUK
APMOM — CUFHa/ YBENMUYMBAETCA eLLé
npUMepHoO B ABa pa3a, a B obwem — B 25-30
pa3. ITOT ONbIT XOPOLLO NOKa3bIBaeT PoO/b
cepaeyvyHuKa ana nosbiweHua Kra
TpaHcdopmaTopa.

- ChopmynunpyinTte, B YEM 3aKNtOHaETCA
3HayeHUe cepaeyvHuKa TpaHchopmaTtopa?
KoaddumumeHtom nonesHoro gencremns (KNa)
TpaHcdopmaTopa Ha3bIBAOT OTHOLLEHME
MOLLHOCTK P,, oTAaBaemon BTOPUYHOM
0OMOTKOM, K MoLLHOCTM P1, noaBOAMMOM K
nepsuYHON 06MOTKE.

MoTepw aHeprun B TpaHchopmaTope,
0bycnoBneHHble BblAEIEHUEM TEMNNA B €TI0

Obcyxcdarom, 8bICKA3bI8aAOM
npeonosnomeHus

Habnawdarom demoHcmpayuro onsima.
3anuceiearom 8 mempaodsAax uess onbima,
ucrnons3yemoe obopydosaHue, uepmam
cxemy yenu.

3apucosbigarom 8 mempaoax
Habawoaemble CUHYCOUOAsIbHbIE
KonebaHua 8 omcymcmauu u npu
HAAUYUU cepOeyHUKa.

Lenarom 861800 0 3HaYeHUU cepOevYHUKA 8
ycmpolicmee mpaHcgopmamopa.

3anuceisarom chopmyny 005 onpedeneHus
KMNA4 mpa+Hcgpopmamopa
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06MOTKax M B cepaeyHMKe BCeACTBUE ero
nepemarHM4MBaHUA Masibl U HEe NPEBbILWAIOT 2-
3%. Yem moluHee TpaHchopMaTop, TEM Bbille
ero KoapdULUMEHT NONE3HOro AENCTBUS.
MouHble aneKTpuyeckmne TpaHchopmaTopbl
NCNONb3YOTCA NPU Nepeaade NepemMeHHOoro
TOKa Ha 6o/1bluMe PACCTOAHUA NO TNHUAM
anekTponepeaaun (/13M) c manbiMmn noTepsamm
MOLLLHOCTH.

MN3BeCTHO, 4TO ANA CO34aHMA TpaHcHopMaTopoB
Heob6Xxo4MMO XOPOLLIO 3HATb CBOMCTBA
MmaTepuanos. Ha cerogHAa notepu B HEKOTOPbIX
TpaHchopmaTopax coctaBnatoT 2—3% ot
MOLLHOCTN UCTOYHUKA. B KpynHbIX CMI0BbIX
TpaHcdopmaTopax 3TM NOTEPU MOTYT UMETb
6onbluMe 3HAYEHUA, U ANA UX PabOTbI
NCNONb3YIOT MOLLHbIE CUCTEMbI OX/TAXKAEHMUA.
MoTepun aneKkTpoaHeprun B TpaHchopmaTtope
ObIBAOT 33 CYET:

- Harpes o6moToK TpaHchopmaTopa.

- Harpes cepaeyHuKa Tokamum PyKo.

- MoTepw Npu nepemarHMynMBaHUN cepaedHuKa.
- NMoTepn Ha paccenBaHMe MarHUTHOrO NOTOKaA.
KMN/A coBpemeHHbIX TpaHChOpMaTopOoB
coctasnaet 95-97 %

Ob6vacHAem noHamue KoagguyueHma
npusedeHus conpomuseneHusa

ni

BeBoauT BennumnHy k HasbiBaemyto
KoappumumneHTom TpaHchopmauum. Mpn k> 1, -
TpaHchopmaTop — NOHMKatowmn. Mpn k< 1 —
NOBbILLAOWMNA.

3anucsisarom 8 mempads pacHémHele
Ghopmynel MOWHOCMU nomeps u
MowHocmu, nepedasaemoli 8 J1311.

3anucelisarom 8 mempads NoHAMuUe
KoaghghuyueHma mpaHcgopmayuu u
KoagpghuyueHma npusedeHus
conpomussneHus
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Pexxnmbl paboTbl TpaHchopmaTopa

a) pPeXXMM XONI0CTOrO XOAa - TAaKOM PEXKMM, NpU
KOTOPOM BTOpPMYHAA 0OMOTKa pa3OMKHyTa 1
TOK B 3TOM 0OMOTKE He MPOXoamT.

6) paboumnin penUM - TaKON pPeXRUM, NpK
KOTOPOM K BTOPMYHOM O6MOTKe NOAKAOYEHa
Harpyska (MpMemHUK 31eKTPUYECKON SHEPTUn)
B) PEXXMM KOPOTKOrO 3aMblKaHUSA - 3TO PEKUM,
Npu KOTOPOM BbIBO/bl BTOPUUYHON OOMOTKM
3aMKHYTbl TOKOMPOBOAOM C CONPOTUBNEHUEM,
PaBHbIM HY/HO.

n2

TpaHcdopmaTopbl MOXKHO KnaccuduumposaTb
no Npu3HaKy GYHKLMOHANbHOIO Ha3HAYeHUA:
- TpaHchopmaTopbl NUTAHKUA;

- TpaHchOpPMaATOpPbI COr1IAaCOBaAHMA.
PaccmoTpum TpaHchopmaTopbl MUTAHUA, UX
MOHO KnaccudumunposaTb:

1. Mo HanpaxeHuto:

- HA3KOBO/NbTHbIE;

- BbICOKOBO/IbTHbIE.

2. B 3aBUCMMOCTHM OT uncna das
npeobpa3yemoro HanpsaKeHus:

- ogHodasHble;

- TpexdasHble;

- MHOrogasHble.

3. B 3aBMCMMOCTM OT YUMC/1a OOMOTOK:

- ABYXOOMOTOUHbIE;

- MHOTOOBMOTOUYHbIE.

4. B 3aBMCUMMOCTM OT KOHOUTypaumm
MarHMTonpoBoaa:

- CTEp’KHEBbIE;

3anonHaom e mempadu cxemy
«Knaccuguxkayus mpaHcchopmamopos»
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- bpoHesble.

5. B 3aBUCMMOCTM OT MOLLLHOCTU:

- Manoi MOLWHOCTH;

- cpeHel MOLWHOCTH;

- 601bLWOM MOLHOCTH.

6. B 3aBucMMmocCTM oT cnocoba n3rotoBaeHus
MarHMTonpoBoaa:

- N1aCTUYHbIE;

- NeHTOYHbIE.

7. B 3aBucMMOCTM OT KOapduumMeHTa
TpaHcdopmauum:

- NOBbILWAOLME;

- NOHM)Kalowue.

8. B 3aBMCMMOCTU OT BMAA CBA3N MEXAY
0bMOTKamu:

- C 9/IeKTPOMArHUTHOM CBA3bIO (C
N30/1MPOBaHHbIMN 0OBMOTKaMM);

-C aﬂeKTpOMaI'HMTHOﬁ n 3neKpr4ec+<0171 CBA3blO

(co cBsiIzaHHbIMKM 0OMOTKamM).

9. B 3aBMCMMOCTUN OT KOHCTPYKLIMKN BCETO
TpaHcdopmaTopa;

- OTKPbITbIE;

- 3aKpbITblE.

10. B 3aBMCUMMOCTM OT Ha3HAYEHMUA:

- BbINPAMUTENbHbIE;

- aHOA4HO-HaKaNbHble U T.4,

11. B 3aBMCUMOCTH OT paboyeit 4acToTbl
TpaHcpopmaTopbl AENAT Ha TpaHCchOpMaTOPbI:
- MOHUEHHOM YacToTbl (MeHee 50 u);

- NPOMbILNEHHOM YacToTbl (50 lu);

- NOBbIWEHHOM NPOMbILWAEHHOM YacToTbl (400,
1000, 2000 l'w);
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- NOBbIWEHHOM YacToTbl (A0 10000 IMu);

- BbICOKOW 4acTOThI.

A Takke: Cnnosoit TpaHcpopmaTop -
TpaHcpopmaTop, NnpeaHa3HAYEHHbIN ans
npeobpa3oBaHMA 3NEKTPUYECKON SHEPTUM B
3NEeKTPUYECKMX CETAX MU YCTAHOBKAX,
npeaHa3HayeHHbIX 41A npuema u
NCNONb30BaAHMA 3/IEKTPUYECKON aHeprum. K
CUNOBbIM TpAaHCPOpPMaTOpPam OTHOCATCA
TpaHchopmaTopbl TpexdpasHbie U MHOrodasHble
MOLLHOCTbIO KB*A 1 6onee, ogHodasHble
MOLLHOCTbIO 5KB*A 1 6onee.

CurHanbHbIN TpaHcPopmaTop - TpaHchopmaTop
Manio MOLLHOCTU, NpeaHa3HaYeHHbIN ANs
nepeaayn, npeobpasoBaHuUA, 3aNOMUHAHUA
3NEeKTPUYECKMX CUTHANOB.

ABTOTpaHchopmaTop - TpaHchopmaTop, aBe
nnun 6onee, 06MOTKM KOTOPOrO ra/ibBaHMYECKU
CBA3aHbI TaK, YTO MMeT 0bLyto YacTb.
MmMnynbCHbIM CUTHANbHbIM TpaHcPopmaTop —
CUFHaNbHbIM TpaHcPopmaTop,
npeaHasHayeHHbIV 41a nepegayn,
dopmmpoBaHus, NpeobpaszoBaHUA U
3aNOMMHAHWUA UMMNYNbCHbIX CUTHANOB.
CBapoyHble TpaHcPOopMaTopbl 419 UCTOYHUKOB
NMUTAHMA CBapPOYHOMN AYru.

ni

LemoHcmpayus npezeHmayuu: «lpumeHeHue
mpaHcghopMamopos Ha rnpouzsoocmee u
66imy»

n2

Moyemy ryaaT paboTatowme TpaHcPopmaTopbl?

AHanu3upyrom uHgopmayuro,
npedcmasneHHyto Ha caatioax,
3anucelgarom obaacmu npuMeHeHUsA
mpaHcgopmamopos.
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Ecnn no obmoTke TpaHchopmaTopa TeYET
NepeMeHHbIN TOK, TO YacTo C/bIlEH 3BYK
HW3KOro TOHa. ITO 06BACHAETCA TEM, YTO
HEeKOTopble MeTaN bl U CNAaBbl NPU
HaMarHMYMBaAHUM U3MEHSIOT Pa3Mepbl, 3TO
CBOMCTBO Ha3blBaeTCA Ma2HUMocmpukxkyued.
CuNbHO NpoABAAETCA 3TOT 3PPEKT y XKenesa,
HUKeNsa U ux cniaBoB. [loMecTUB cTepyKeHb B
KaTyLIKY M NPONYCTMB MO KaTyLUKe NepemeHHbIH
TOK, CK/1a KOTOPOTO TO YBE/IMUYMBAETCA, TO
YMEHbLLAETCA, Mbl 3aCTaB/IAEM CTEPXKEHb TO
HaMarHMYMBaTbCA, TO Pa3MarHM4MBaTbCA.
Pa3mepbl CTepXKHA NPM 3TOM NEepUoANYECcKU
MEHSAIOTCA, B BO3JyXe Co34at0TcA
nepuoamMyYeckmne Cxatua U pasperkeHus,
BO3HMKaeT 3ByKoBas Bo/Ha. Ecnu yacToTa
nepemeHHOro ToKa HeBenKa, TO MOXKHO
yCAbllWaTb 3BYK

Boicka3zbisarom 2uriome3ssi

3akpenneHue
M3y4YeHHOro
martepuana

ni

Jenum cmydeHmos Ha Mpu KOMAHObI.
lpednazaem pewume pacyemHsie u
KayecmeeHHble 3a0ayYu.

3apaHua ana 1-it KomaHAbl

3aaaHue 1. [1og KakKnm HanpaxKeHunem
HaxoauTcA nepBuYHaA obmoTKa
TpaHcdopmaTopa, umerowana 1000 BuTKOB, ecaun
BO BTOpUYHON 06MoTKe 3500 BUTKOB U
Hanps»keHue 105 B?

3apaHue 2. TpaHchopmaTop Ans
9N1IeKTPUYECKOro 3BOHKA MPU HaMNPAXKEeHUU B
cetn 220B MMeeT YMCI0 BUTKOB NEPBUYHOM
0bmoTKK 660. BropnyHana obmoTKa numeet 3

Pewatrom 3adayu. 3anuceisarom peweHus
8 mempade.

lMpedcmasnaom ceou peweHuUA y OOCKU.
Obcyxcdarom npasunbHOCMb peuweHus
3a0a4y KomaHoamu. JJuckymupyrom.

dnemeHThI
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

MnK..

OueHka
pelleHunn
PaCYETHbIX "
KayecTBeHHbIX
3agay
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BbIBOAA HA HanpsAXeHue cooTBETCTBEHHO 3,5 1
8 B. PaccunTaiite 4ncio BUTKOB BO BTOPUYHOM
obmoTke.

3apaHue 3. lNovyemy cCoKpaleHue pacxoga
BOAbl U MPUMEHEHNS 060POTHOrO
BOAOCHabKeHMA Ha NPOM3BOACTBE SIKOHOMUT
3/IEKTPUYECKYIO SHEPIUI?

3agaHua ana 2-ii KomaHAabl

3apaHue 1. CKONbKO BUTKOB A0/I)KHA UMETb
BTOPMYHAsA 0O6MOTKaA, YTOObI NOBLICUTD
HanpsAxeHue ¢ 220 go 1100008, ecnun B
nepsu4yHoi obmoTke 20 BUTKOB? Kakos
KoapduuUmneHT TpaHchopmaumnm?

3apaHue 2. [loyemy cepaeyHUKM
TpaHCcHOPMaTOPOB U3rOTOBAAIOT U3 OTAENbHbIX
JINCTOB, N30MPOBAHHbIX TAKOM?

3apaHue 3. [puBegmTe NPUMEpPbI SKOHOMUMU
3/IEKTPO3HEPTMM NPU NPOBEAEHNUN
PEKOHCTPYKLMM SHEPreTUYECKMX ceTen (3ameHa
CeYeHMA NPOBOAHWMKOB, UX MaTepPUanos 1 ap.)
3agaHua ana 3-ii KomaHAabl

3apaHue 1. [MoHMKatowmi TpaHcpopmaTop ¢
KoappumumneHTom TpaHchopmauum 10 BKAOYEH
B CETb NEepeMeHHOro Toka. Cnuna ToKka BO
BTOpUYHOM 0B6MOTKe TpaHchopmaTopa 5 A,
ymcno BUTKOB 42. Onpegennte cuNy TOKa B
nepBUYHON OOMOTKE N YUCNO BUTKOB B HEN.
3apaHue 2. lNovyemy gna peocrtata 3amblKaHue
OAHOro-ABYX BUTKOB HE OMNACHO, a
TpaHchopMaTOpP MOXKET BbIMTU U3 CTPOA, EC/IN
X0oTA 6bl 0ANH BUTOK 3aMKHETCA HAKOPOTKO?
3apaHue 3.
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MpuBeauTe NPUMEpPHI U YKaXUTe
3KOHOMMYECKYH0 3PPEKTUBHOCTb NPUMEHEHUNA
Ha NPOM3BOACTBE OrpaHMYUTENEN XONOCTOro
X0/[a Ha MEeTa/I/IoPEXKYLLMX CTaHKaXx.

n2

OpzaHu3yem OucKyccuro no pe3yabmamam
peweHuUs KaYecmeeHHbIX 3a0ay,
Koppekmupyem u 0aém MnoACHEHUA K
peweHuAaM.

ni

OpzaHu3yem camocmosamesnbHoe
UHOUBUOYAsbHOE peweHUe KaYeCmeeHHbIX U
pac4émHsix 30004

CamocmosamesbHO pewarmom
KayecmeeHHsble U pacwémele 3a0a4u

3. 3aKAouMTeNbHDbINM 3Tan 3aHATUA

NMopaBepeHue ni, n2

uToroB pabotbl | 1) [Todso0sm umoeau, cesasvieas pe3ynasmamsel | 1) Omeeyarom Ha 80Mpocsi DNleMeHTbI
VYPOKQA C €20 yenamu. AKyeHmupyrom saHUMAHuUe OK 01.
Ha KOHeYHbIx pe3yanbmamax y4ebHol OK 04.
desamesnbHOCMU 06Y4YaOUWUXCA HA YpoKe U 2) Mposodam camoaHanusz|OK 05.
Kax0oU KOMaHObI. npuobpemeHHbix 3HAHUU, ymeHul U
2) OpeaHusyom peghneKcuro. HaBbIKOB MK ...
3) Boicmasnarom ouyeHKuU 30 pabomy Ha ypoke,
KOMMeHMUPYA ux

4. 3apaHuna AN CAMOCTOATE/IbHOTO BbIMO/IHEHUA
ni 3anuceisarom domauwiHee 3a0aHuUe
§26. PewnTb 3agaum 1-4 ctp.115 dnemeHTbl
dusunKa. 11 kKnacc: yueb. gna obweobpasosar. OK01.
opraHu3aunii: 6asoBsbiit yposeHb/ I.1. OK 02.
Msakuwes, b.b. byxosues , B.M.YapyruH; nog OK 03.
pen. H.A. MapdeHTbEBON-5-€ N34.,-M.: OK 05.
MpoceeweHne,2018.-432c.
n2 NnK...

236



PewwunTb KpoccBopa no Teme «TpexdasHble
TpaHchopmaTopbI»

[na MOTUBMPOBAHHbIX CTYAEHTOB: COCTAaBUTb U
pewnTb NPoBEPOYHYIO paboTy No Teme
«TpaHchopmaTop», COCTOALLYHO U3 TPEX 3a4au

TEXHOJIOTUYECKAA KAPTA YPOKA

Tema 3aHATUA Ocsew,eHHOCMb. 30KOHbI 0Oc8ew,eHHoCcMmu
Lienun - CbopmmnpoBaTb NOHATUE CUNbI CBETA, CBETOBOrO NOTOKA, OCBELLEHHOCTH;
- U3y4nTb GOPMYNbl UX PacyeTa;
- cbopmMMpOBaTb YMEHME NPUMEHATb 3aKOHbI OCBELLLEHHOCTU ANA pelleHma 3a4a4, onpeaensatb GakTopbl, BAMAOLME Ha
OCBEeLEHHOCTb, pa3paboTaTb pekomeHaaumMm No 3GGEeKTMBHOMY OCBELLEHMIO MOMELLEHWI.
CoaeprKaHue Tembl | [lOHATME OCBELLEHHOCTM, MOHATUE CUAbI CBETA, CBETOBOrO NOTOKA, GOPMY/bl MX pacyeTa, 3aKOHbl OCBELLEHHOCTU, GaKTOpbI,
BAMAIOLIME HA OCBELLEHHOCTb, 3KCNEPUMEHTbI MO ONpeAeNeHMo OCBELWEHHOCTH,
pa3paboTka pekomeHaaunin no s¢pGeKTUBHOMY OCBELLLEHUIO MOMELLEHU
ABNAETCA OCHOBOW ANA u3yyeHus obwenpodeccMoHaNnbHbIX AUCLUNIUH U MEXKAUCLUNIMHAPHDbIX KYPCOB:
ong.., MK ...
cnoco6cTByOT pOopMUPOBAHUIO O6LLNX KOMNETEHLWIA:
OK 01, OK 02, OK 04, OK 05, OK 07.
npo¢eccMoHaNbHbIX KOMNETEeHLUWiA:

nK..
Tun 3aHATUA KombuHMpoBaHHOE 3aHATHE
®opmbl ®poHTanbHas, rpynnosas, UHAMBUAYAbHARA
opraHusauum
yuyebHoii
AeATeNbHOCTH
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dT1anbl 3aHATUM DeAatenbHocTb NpenogasaTtens JeAatenbHOCTb CTYAEHTOB MnaHupyembl Tunbl
e OLLeHOYHbIX
obpasoBaten | meponpuaTuii
bHble
pe3ynbTaTthbl
1.0praHn3aunoHHbIN 3Tan 3aHATUA
Co3paaHue 1) NMpusemcmeue obyuyaroujuxca 1) Mpusemcmeue npenodasamens DIEMEHTbI
pabouei 2) OpaaHu3yem pabomy c mecmamu 2) BbinonHawom 3a0aHue, OK01.
06CcTaHOBKM, ocywecmenaom 83aumMornposepky. OK 04. B3anmoKoHTpon
aKTyanusauma OK 05. b
MOTUBOB Kaxkabii npoBepseT oTBeTbl y
yuyebHoW obyuatoulerocs, paaom cUaALLEero 3a
AEeATeNbHOCTU U CTONOM, 3TaNOHbl NPaBUNbHbIX OTBETOB U
YCTQHOBOK Ha KPUTEPUN OLEHOK AEMOHCTPUPYHOTCA Ha
BOCNpuUATHE, 3KpaHe
ocmbic/ieHue
AKTyanusaumsa 1) Momusauyus 1) Usyyarom mekcm GokymeHma,
MOTUBOB M3yunte npeacTtaBneHHbIA Bam  [AOKYMEHT|omeeyarom Ha 8onpocsl, obocHosbisarom.
yuyebHoit «OCHOBHblE CBETOTEXHUYECKME XapaKTePUCTUKM
AEATEeNbHOCTU U | CBETU/IbHUKOBY (MO MaTepuanam canta «Bcé o6
YCTQHOBOK Ha 3NEeKTPOMOHTA)Ke W MPOEKTUpPOBaHUK. JocTyn dnemeHTbI
BOCNpUATHE, https://electromontaj- OK 01.
ocmbic/ieHne proekt.ru/svetilniki/osnovnye- OK 02.
svetotehnicheskie-harakteristiki-svetilnikov/ ) OK 04.
- Kakune HoBble pn3nYeCKMe BENNYMHDBI Bam OK 05.
BCTPETUINCL B TEKCTE?
- Noyemy MX Ba*KHO 3HaTb U yMmeTb MnK..

PaccynTbIBaTL?
2) Mpednazaem cmyoeHmMam cpopmynuposame
memy U yesb ypoKa.

2) @opmynupyrom memy u yesb YpoKa.
3anucsisarom ux 8 mempaoe.

3) Obyuyarouuecs ebidsuzarom a2urnomessl
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3) Ha 4eMoHCTpaLMOHHOM CTONE HaxoaATcA
pa3Hble 3NEKTPUYECKME NaMMbl HAKANMBAHUA:
npo3payHan, MaToBas, raJoreHoBas.

Jdoma ngét pemoHT. ONMpasncb Ha TEKCT YCTHbIN
OOKYMeHTa, NpeanoXKute pelleHua ana Toro, KOHTPO/b
4yTObObI OCBELLEHME B Pa3HbIX MOMELLEHNAX
66110 KOMPOPTHLIM 1 3PDEKTUBHBIM? 4) Obyuarowuecs 3anucsisarom 8
mempadu memy 3aHAMUA
Bce mbl eXkeaHEeBHO, He 334YMbIBAAChH, 5) ®opmynupyrom uenu ypoka:
NONb3yeMCA 3/IEKTPUYECKUM OCBELLLEHUNEM. BbIACHUTb, YTO TaKOe OCBELLEHHOCTb U OT
BCNOMHMM, KaK B AeACTBUTENBHOCTH 4yero oHa 3aBMCUT, BblpaboTaTb
NPOMCXOAMIO pa3BMUTUE NPUOOPOB OCBELLEHUA | peKoMeHAALUKN No 3PPeKTUBHOMY
OCBELLEHWNIO MOMELLEHWU.
6) BoicmynsaeHue 00KAa04YuKa:
coobweHue 06 ucmopuu pazsumus
3/1EKMPUYECKO20 OCBEU,EHUS.
Obyuatowmeca cnyLwatoT BbICTyNAeHne
OOKNaa4vmKa, 3a4atoT BONPOChI
O0KNaAunKy
2. OCHOBHOI4 3Tan 3aHATUA
®opmuposaHue |1)Mpedaazaem, ucnone3ya mexkcm 1) 3anucelisarom 8 mempade onpedesneHue
HOBbIX 3HAHUW U | OOKyMeHmMa, Halimu u 3arnucams 8 mempaodsax |o0c8ewéHHOCMU, C€8emo8o20  MOMOKQ,
cnoco6os UHOPpMayuto 0 huauvecKux 8enuYUHax: cunel  ceema,  Gpopmynel  pacyéma,| DNEeMeHTbl YCTHbIN
DeATeNbHOCTU ceemosoli MOMOK, cusia ceema, 0C8EWEHHOCMb | eOUHUUbI usmepeHus, 30KOHbI OK 01. bpoHTaNnbHbIN
— 10 NAQHY: ocgeweHHocmu. OK 02. onpoc
1. YTo xapakTepusyeT AaHHAA BENYMNHA? OK 04.
2. Kak obo3HavaeTca? OK 05.
3. B 4ém nsmepsaetca? OK 07.
2) Mposepsaem 8binosnHeHUe 3a0AHUS. 2) Omeeyarom, Ymo Heobxo0uUMO U3y4yumeo
Cnpawusaem, 00CMAMOYHO AU HAM 3MUuX opmysnbl pacyéma OAHHbIX 8esUYUH. MnK..

3HaHul 014 peweHus 3a0a4?

3) 3anucsisarom opmyssl 8 mempaos.
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3) OpeaHusyem yceoeHue popmyn pacyéma
8e/1UYUH.

4) OpaaHu3yem sbicmynaeHue oby4arouje2ocs ¢
coobweHuem: «Micmopus pazsumus
3/71eKMpUYEeCcKo20 ocseweHUA» (onepexcarouee
3a0aHue)

5) OpeaHuzyem soinonHeHue

npakmuyeckol pabomel 8 2pynnax.
bopmynupyem npobaemHsbili

gornpoc (BbIKNtOYaET cBeT B KabuHeTe, BKAOYaeT
aNeKTpu4eckmit GoHapmK, NOAHOCUT ero K
PaCKpPbITON TeTpaam):

HaBepHoe, Bce Bbl BUAENN LUNMNOHCKME
dunbmbl. MNpeactaBbTe: KaKoM-HMOYAb repoi
npu ceeTe cnaboro KapmaHHoro ¢poHapuKa
BHMMATENbHO NPOCMATPUBAET LOKYMEHTbI B
NOMCKax HEOBXOAMMbIX «CEKPETHbIX AAaHHbIX».
Booblue, 4To6bl YUNTaTb, HE HanpAraa rnas,
HY*Ha OCBeL,EeHHOCTb He MeHbLue 30 /K, a 3To
Hemano. M Kak Hal repon Ao6MBaeTca TakoM
ocBeleHHoCTH?

OpaaHu3yem pabomy e rpynnax no 4 4enoBeka,
npeanaraeT BbIMNONHUTb NPAKTUYECKYIO paboTy
C UCNO/Ib30BAHMEM 3/IEKTPUYECKOro poHapMKa
C uenbo onpeaeneHuns GakTopos, BAUAOLMNX
Ha OCBELLEHHOCTb.

6) O6ob6w,aem pesynbmameol 3KCnepuUMeHmos,
obocHosbisaem pacyémHsie hopmysel
ocsewéHHOCMU U c8emo8020 MOMOKa

4) BoicmynnaeHue 00KAa04UKa:
coobweHue 06 ucmopuu pazsumus
3/1eKMPUYECKO20 0CBEWEHUS.

Obyuvatowmeca CNyLWwarT BbICTyNAeHNe
AOKNaZAuMKa, 3a43t0T BONPOCHI
DOKNAQYNKY

5) Obyyarouwuecs 8bICKA3bIBAIOM
aurnomessi.

Obyyarowueca obecyxcdarom npobraemy 6
2pynnax, 6bIMoaAHAIM 3KCepuMeHMbl,
opmynupyom 8bi800bl.

6) 3anuceisatom ¢popmysbl 8 mempaosix.
Hdenarom 861800, 0mM KAKUX 8eauvYuH

YCTHbIN
KOHTPO/b
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3g8ucAm oceewéHHoCcmb U ceemosoli
nomok

3akpenneHue
MU3y4YeHHOro
martepuana

1) OpeaHu3yem ¢ppoHmManeHsIli onpoc
Bonpochl

1.B yem 3aKntO4aETCA NOHATME CBETOBOIO
NnoToKa?

2.470 Ha3bIBaOT OCBELLEHHOCTbIO? B 4em OHa
namepaetca?

3.470 NpMHMMALOT 33 eANHULLY CBETUMOCTMU?
4.Cvna cBeTa OTHOCUTCA K OAHOM U3 MepPBUYHbIX
XapPaKTepPUCTUK Yero?

5.ChoopmynumpyinTe 3aKOHbI OCBELLEHHOCTU
2) Mpednazaem pewums pacyemHsoie u

KayecmeeHHble 3a0a4u. 3HaKomum ¢ ycnosuem.

OpeaHu3zyem peuwieHue u obcyxoeHue 3a0ay.
3apaua 1. dneKTpMyecKkaa 1amna MOLHOCTbIO
40BT co3pgaeT cBeToBOM NoTok 380 am. Jlamna
OHEBHOrO CBETA TOW e MOLHOCTM co3aaeT
cBeToBOM NoTok 1700 nm. KaKosa cBeTooTaauya
Kaxkaon namnbl B 1m/BT? Kakaa namna
SKOHOMMYHEE U BO CKO/IbKO pas?

3apaua 2. Heob6x0AMMO paBHOMEPHO OCBETUTb
ropoAcKyto naowaab 325000m2. Kakoit
CBETOBOM NOTOK A0/XHbI CO34aTb
3NIEKTPUYECKNE CBETUNBHUKN, YTOObI
OCBELEeHHOCTb bblna pasHa 4,0 nK?

3apava 3. Ha ctponTenbHOM naowaake uexa
HeobxoaMma ocBelleHHOCTb 25 K. Ha Kakoi
BbICOTE Haf KaXkabiM paboyem mecTe Hy*KHO
NoABECUTb 3/IEKTPUYECKYIO 1AMy CUNOM CBETA
375 ka?

1) Omseyarom Ha sonpocel

2) Pewarom 3ad0a4u (UHOUBUOYAIbHO C
npoeepKoli y 00CKu)

dnemeHThI
OK 01.
OK 04.
OK 05.
OK 07.

MnK...

YCTHbIN
KOHTPO/b

YCTHbIN
MHAMBMAYANbH
bl onNpoc

241




3apaua 4. [Noyemy ocBeLeHHOCTb
rOPU30HTa/IbHbIX MOBEPXHOCTEN B NONAEHD
60/1bllie, YEM YTPOM NN BEYEPOM

3apgaHue 5. bByaeT v HopmanbHOM
OCBELLEHHOCTb CTaHKa B Lexe 3aBoaa, ecsin 100
KA, HaxoauTcA B 3 M OT CTaHKa, Yron nageHusa
nyyent paseH 40°? HammeHbluasa OCBELEHHOCTb
J0JI3KHa 6b1Tb 1001K

3. 3aKNouUMTeNbHbIM 3Tan 3aHATUA

MNopseaeHune 1) Modsodum umozau ypoKa 1) Omeeyarom Ha 8onpocel. DIeEMEHTbI

uToroB pabotbl | 2) OpzaHuszyem pecghreKkcuro. 2) Peghnekcupyrom OK 04.
Bbicmasnsem oueHKu 3a pabomy Ha YpoKe, OK 05.
KoMMeHmupyem ommemeku

4. 3apaHuna ANA CAMOCTOATENbHOrO BbiNO/IHEHUA
MNo..§58,59. Pewntb 3agaumn 1-3 cTp.224 3anuceisarom odomauwiHee 3a00aHUe dnemeHTbl
®dusuka. 11 knacc: yueb. ana obueobpasosar. OK01.
opraHusaunii: 6asosbiit yposeHb/ .. OK 02.
MsaKkuwes, b.b. byxosues , B.M. YapyruH; nog OK 05.

pea. H.A. NapdeHTbeBOM — 5-€ n3a., — M.:
MpoceewweHune, 2018. — 432 c.

3HaTb onpegeneHna u pacyétHole Gopmynbl
BEJINYMH: CUNA CBETA, OCBELLEHHOCTb, CBETOBOM
MOTOK.

Ona MOTMBMPOBAHHbIX CTYAEHTOB: NOATOTOBUTb
coobueHuns no teme: «OcselLeHne
NPOM3BOACTBEHHbIX MOMELLEHUNY

TEXHOJIOTMYECKAA KAPTA YPOKA

Tema 3aHATHA

®domoagppekm. YpasHeHue IiiHwmeliHa 013 ¢pomoagpghekma. MpumeHeHue pomosgpgpekma

Lenun

- Monyuntb NpeactaBneHne o ¢potoadpdeKkte, M3yunTb onbiT CTONETOBA;
- U3Y4nTb 3aKOHbI poToadPeKTa, ypaBHeHMEe INHWTENHA ana poToaddeKTa;
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- HAY4YMTbCA NPUMEHATb ypaBHeHMe IHWTeNHa ana ¢oToaddeKkTa Npm peleHmn 3agay;
- 03HAKOMMTBCA C NpUMeHeHnem GoToaIpdeKTa B TEXHUKE

CopeprKaHue Tembl

TEXHUKE.
ong ... MIK ...
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

MNK..

cnoco6cTBYOT GOPMMUPOBAHUIO OOLLMX KOMMETEHLMN:

cnocobcTByOT GOopMUPOBaHUIO NPOPECCUOHANBHBbIX KOMNETEHLMN:

dotoadpdeKT. OnbiThl CToNETOBA NO UccneaoBaHMO doToaddekTa. 3akoHbl poToadpdekTa. O6bACHEHNE 3aKOHOB
doToaddeKTa € TOUKMN 3peHNA KBAaHTOBOM TeOPUKN. YpaBHEHMe DMHWTeNHA ana potoaddekTa. MpumeHeHme potoaddeKTa B

flBnAaloTca OcHOBOI AnA nsyyeHua obwenpodeccMoHaNbHbIX AUCLUUNIUH U MEXAUCLUN/IMHAPHDBIX KYPCOB:

Tun 3aHATUA

KOM6MHMpOBaHHOG 3aHATHUE

dopmbl ®poHTanbHanA; MHAMBMAYANbHAA; TPYNNOBaA
opraHusauuu
yuyebHoW
[eATeNbHOCTU
dT1anbl 3aHATUM AeatenbHOCTb NpenoaaBatena JeAaTenbHOCTb CTYAEHTOB MnaHupyembl Tunbl
e OLLeHOYHbIX
obpasoBaten | meponpuaTUin
bHble
pe3synbTaTthl
1.0praHn3auMoHHbIN 3Tan 3aHATUA
CospaHue 1. OpeaHu3zyem nosmopeHue 8 hopme uzpboi 1. lenamca Ha KomaHObI. Boibuparom dnemeHTbl | YCTHbIN
pabouei «[debameoli». [lpednaeaem obyyarouumcsa criukepa u nomozarom emy OK 01. UHAUBMAYaNbH
06cTaHOBKM, |n0denumoecs Ha 3 KOMaHObI. Kaxaas KomaHaa M0020Mo8UMbCA K 8bICMYAEHUIO. OK 03. bl ONPOC
aKTyanuMsauua |roToBMT CMMKepa No NpesnoXKeHHoM Teme, a no | CocmasnAaom 80npocsl 0111 0py2ux OK 04.
MOTUBOB OCTa/IbHbIM — BOMPOCHI CONEpPHUKaM. KomaHO. Omeevarom Ha 80MpPoCsl OK 05.
yuyebHoii Tembl 4nA BbICTYNEHUI CNUKEPOB: COMepHUKOS. OK 07.

AEeATeNbHOCTU U | 1 KomaHAa: JKcnepMmeHTanbHbIN 6asnc
YCTAaHOBOK Ha | KBaHTOBOW TEOPUN.

OueHusarom pesynbmamel uepeol.

243




Bocnpuatue,
oCmbiCneHune

2 KomaHAa: POTOH M ero CBOMCTBA.
3 KomaHaa: KopnycKkynsapHO-BOIHOBOM Ayanin3m.

2. OpeaHusyem obobujeHue pe3ysnbmamos.
Coobwaem memy ypoOKa u onuceligaem
3Ha4YeHuUe omkpsimusa gpomoapgpekma 011
CMaHo8s1eHUs KBAHMOBOU meopuu.
Mpednazaem cehopmynuposams yesau ypoKa u
Kpumepuu ux 00CMUMeHUs

2. 3anucelisarom 8 mempaodsax memy
ypoka. opmyaupyrom ueau u Kpumepuu
ux 0oCMuXeHus

MoagrotoBKka K | 1. JemMoHcmpupyem ornsim no pa3psoke 1. Habawdarom oneim. @ukcupyrom dnemeHThbI YCTHbIN
M3y4YeHUIo ompuyamesbHO 3apAXeHHOU YuHKosoUl yMeHbUWeHUe ompuyamesnbHo20 3apaoa OK01. bpOHTaNbHbIV
HOBOro naacmuHel npu obayvyeHuu eé naacmuHel 8 ciedcmesuu nomepu OK 03. onpoc
maTtepuana ynempaguonemom. [lpocum oby4arowjuxca 3/1eKMpPoHO8 oo delicmauem U3ny4yeHUA OK 04.
onucams, Ymo oHU Hab1100arm U 8bI08UHYMb OK 05.
2unomessl, 06vACHAOWUE Pe3yaAbMaAmMsl 0rnsima OK 07.
MnK..
2. OcHOBHOU aman 3aHAMuUsA
®opmuposaHue | 1. [lpocum oby4arouwjuxca cpopmynuposame 1. Mpednazatom onpedeneHua dnemeHTbl | YCTHBIN
HOBbIX 3HAHWUI W |onpedeneHue pomosgppexkma. [pednaezaem pomosgppekma. Ceeparomcs ¢ OK01. $OPOHTaNbHbLIN
cnoco6os nposepume, NPAsUsbHO AU cMydeHMbl 0aau y4ebHUKOM. 3anucbiearom onucaHue OK 03. onpoc
AEATEeNbHOCTU onpedeseHue, C MOMOWbIO MeKcma y4ebHUKa. | AsseHUA hpomosgppekma no naaHy OK 04.
lMpocum oby4arouuxca onucame pomosghghekm, | uUsyvyeHus (pu3u4ecKo2o A8aeHUS. OK 05.
ucrnosnb3ya NAAH ONUCAHUA hu3U4eCcKo20 OK 07. MUCbMEHHbIN
AeneHuA. [Tposepaem pezyabmamel. UHOMBUAYANbH
2. [Mposodum aHanozuyHeIl onsim co ceemom. | 2. Habawodarom onsim. 3ampyoHaomcs MnK... bI ONpPOC

Obpaw,aem gHUMAHUE Ha MO, YMO
gomosgpekm He Habaodaemcs.

3. Op2aHu3syem u3sy4dyeHue orsbima Cmosemosa ¢
UCnosbL308aHUEM MPUEMA MAPKUPOBKU MeKcma.
lMpednazaem cmydeHmam camocmoamesnbHo
npoyumame onucaHue onsima Cmosemosa rno

c obvacHeHUem pe3ysemamos.

3. Yumarom, mapKupyrom mexkcm,
8bl0eAA 2/1Aa8HY0 UHopMayuo, a
Makxe mo, Ymo UM HENMOHAMHO.
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uccnedosaHuo pomoaghchekma u nposecmu
MOpPKUPOBKY meKkcma.

lposepsaem pe3zynbmamel. [Ipocum
oby4arowuxca noscHUM» opya opya2y mo, Ymo
MOKA30/10Cb HEMOHAMHbIM.

lNpednazaem oby4yarouwUMcsa onucams onsim
Cmosnemoesa, ucrnone3ys naaH onuCaHuUs
(hu3u4Yeckozo onbima.

lposodum 8bI60POYHYHIO NPOBEPKY
pe3ysemamos.

ceemosoli nomok @, nadarowuli Ha KAMoo u
usmepAas homomoK HACbIU,EHUS, MOMXCHO
ycmaHo8umsb repssili 3aKoH homo3agpgerkma.
4. OpeaHu3syem nposedeHue 8UpmMyaabHO20
aKcnepumeHma e napax. 3ad0aHue: 3aMoaHUMe
mabauuy HabarwoeHuli

N3meHANn: Habnwopanu, | Habnawoganu,
4yTO CUNa yTO Ex

TOKa BbIOUTbIX
HaCbILWEHUA: | 3N1EKTPOHOB:

YMeHbWnamn
MHTEHCMBHOCT
b U3/1ly4YeHMnA

yBenmyumnnu
MHTEHCUBHOCT
b U3/ly4YeHMnA

yBenmumnu
yacrtoty
N3y4yeHmn

YMeHbLWwunamn
yacTtoTy
N3y4yeHmn

Omeeyatom Ha sonpocsl. [NoacHAOM.
Onuceigarom 8 mempaodax oneim
Cmonemosa.

4. BoinosHaom 3a0aHue.

YCTHbIN
pPOHTaNbHbLIN
onpoc
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5. OpezaHusyem nposepKy pe3ynemamos.
lpednazaem cmydeHmam cchopmynuposams
8blsi8/1EHHbIE 8 X00€ OrbiMO8 3dKOHOMEPHOCMU.
6. [Moka3bisaem 0by4aOUUMCA U Mpocum
3anucames 8 mempaods ypasHeHue IHWmeliHa
014 pomosgpgpekma. Mpusodum obwvACHEHUE C
MOYKU 3peHUs KBAHMOBOU meopuu 30KOHO8
¢omosgpekma

5. ®opmynupyrom u 3anuceisarom
30KOHbI homoagppekma.

6. 3anucsisarom ypagHeHue SUHWmeliHa

3aKkpenneHue
N3YYEHHOrO
maTtepuana

1. OpeaHusyem peweHue 3a0a4: 2 3a0a4u
¢poHmMansHo, ¢ pazbopom y O0CKU, OCMasbHbIE
— UHOUBUOYAsbHO.

MpuMepHbIN NepeyveHb 33434 C NPAKTUKO-
OpPMEHTUPOBAHHbIM 1 NPodeCcCcMOHaNbHO
HanpaB/IEHHbIM COAepPKaHNEM:

4) Bpau-xmpypr, 4Tobbl BKAKOUYNTD
OCBETUTENbHYIO 1amny, NPOBOAUT MUMO Heé
pyKoW. Jlamna npu 3Tom 3aropaetca. Kakown
npubop UcnonblyeTca ANA BKAKYEHUA NaMNbl?
Ha yém ocHoBaHa ero paboTa?

5) [na oceelweHnA ropoacKkmx yauu,
NCNONb3YOTCA KYMHble» GoHapu. OHK
BK/IIOYAIOTCA BEYEPOM, B CyMepKax, a yTPOM —
aBTOMaTMYECKM BbIKNtoYatoTcA. Kakoi npnbop
NCNoNb3yeTca ANA BKAOYEHUA KYMHOTO»
¢oHapa? Ha yém ocHoBaHa ero pabota?

6) B ycTaHOBKe A4N1A 3/1eKTPOHHO-1y4YeBOM
CBapKM, yCKopAtoLWEee HanpsxKeHue B ny4yke 25
KB. Onpegenntb CKOPOCTb 3N1EKTPOHOB
BbIZIETAOLLMX M3 NYLLKMN.

7) doTopesncTop BbINOJHEH U3 MaTepuana
Ha ocHoBe Kagmua. OnpegenuTe ana Hero ANNHy

1. Pewarom 3ada4u, obcyrdarom
B803MOM(Hble peuweHuUs

dnemeHThI
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

MNK..

YCTHbIN

NHAVBUAOYaNbH

bl ONpoc
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BOJIHbI, COOTBETCTBYHOLLYIO KPAaCHOW rpaHuLe
doToadpdeKkta. MoKHO M Takon poTopesncTop
MCMNONb30BaTb C YCTPOWUCTBE pene Ana
OCBeLLeHUA yauL?

3. 3aKnounTeNbHbINM 3Tan 3aHATUA

MNopBeaeHune 1)[ModsoO0um umoau, cea3bieas pe3ysabmamel 1)Omeeuarom Ha 80rpocsi DIeMEHTbI

UTOroB paboTbl | ypoKa c e2o uenamu. AKueHmupyem eHUMAHUE OK 01.
HQ KOHEeYHbIX pe3ysnbmamax y4ebHoul OK 03.
desamesibHOCMU 06YyYAOULUXCA HA YPOKe U OK 04.
Kaxcooli epynnel. 2) lMposodsm camMoaHanu3 OK 05.
2) OpaaHu3yem pegneKcuro. npuobpemeHHsbix 3HaHUl, ymeHul u OK 07.
3) Boicmasnsem ouyeHKu 3a pabomy Ha ypoKe, | HABLIKOS MnK...
KOMMeHMuUpys ux Ha 0CHoge pa3pabomaHHbIX 8
Havase ypoKa Kpumepues

4. 3apaHuna ANA CaMOCTOATE/IbHOrO BbINO/IHEHUA
§69,70. Pewuntb 3agaum A1-A4, C1. cTp. 271 3anucsiearom domauwiHee 3a0aHuUe dnemeHTbI
®dusuka. 11 knacc: yueb. ana obuieobpasosar. OK01.
opraHusaunii: 6asosbit yposeHb/ I.A. MaKuLues, OK 03.
b.b. byxoBueBs, B.M. YapyruH; nog pea. OK 04.
H.A. NapdeHTbeBON — 5-€ n34., — M.: OK 05.
MpoceelweHune, 2018. - 432 c. OK 07.
MoarotoBuTb cOObLIEHME «MCcnoNb30BaHUE MnK..

¢$oTOCONPOTUBAEHUI HAa NPOM3BOACTBEY
Lna momusuposaHHbIx cmyodeHmos:
cocmasumes mecm u3 5 3adaHuli no meme
«®omoagpcpekm»
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MpunoxkeHue 1
ﬂ,ononHMTeanblﬁ maTtepuan no reme «Toku KOPOTKOro 3amMmbliKaHUA - UCTOYHUKU HACTOALLLEro CTUXUIHOrO 6eACTBVISI»

Ec/iv TOK Npy KOPOTKOM 3amblKaHUK Bo3pacTeT B 20 pas, TO KO/IMYECTBO BblAENAOWENCA NpY 3TOM TenaoTel — npumepHo B 400 pas! Bot noyemy
OblBLIAA elle MIHOBEHWE Ha3aZ, MUPHOMN 3N1EKTPO3IHEepPrna NpesBpaLlaeTcsa B HacTosAlee CTUXMMHOe BeacTBue: ropuT NPoBOAKa, PacnNaBAEHHbIN
METaN/l NPOBOAOB NOAXKMIAeT HAaX0AALWMECA PAAOM NPeaMEeTbl, BOSHMKAIOT MNOXKapbl.

CywecTBylOT elle 3aniaHMPOBAHHble M KOHTposmpyemble K3, a TaKKe cneumanbHoe 3amMblKatowee obopyposaHue. Hanpumep, cBapouyHble
annapaTbl paboTatoT Kak pas Ha KoHTpoaupyemom K3, rae TpebyeTtca 60nbluan cuna Toka 4NA NAaBKWM meTanna.

OCHOBHbI€ NPUYMHbI KOPOTKOrO 3aMblKaHUA

Bce mHOroobpasue npuymH BOSHUKHOBEHUA KOPOTKNX 3aMbIKaHWUM MOXHO CBECTM K CelYOLLMM:

e HapyweHue nsonaumm

* BHewHMe BO3AENCTBUA

e [leperpyska cetn

HapylueHre M301AUMM BbI3bIBAETCA KaK eCTeCTBEHHbIM WM3HOCOM, TaK M BHELHMM BMeLlaTeNnbCTBOM. EcTecTBeHHOe cTapeHWe 3/1eMeHTOB

3N1EKTPOCETUN YCKOPAETCA 3a CYeT ANUTENbHOro Ten0B0ro BO3AEeNCTBMA TOKa (TennoBoe cTapeHne U30aaLmMK), arpeccUBHbIX XMMUYECKUX cpea.
BuAbl KOPOTKUX 3aMbIKaHWUIA

B uenu nocToOAHHOroO TOKa

B aTom cnyyae K3 6biBaeT, Kak NPaBUio, MeXAy HanpsarKeHMemM NUTaHUA, KOTOPOE Yalle BCcero 0603HavYaeTcs Kak «+», n 06LMM NPOBOAOM CXEMbI,

KOTOPbIA coeamHAIT € «-.» MocneacTBusa Takoro K3 3aBMCAT OT MOLWHOCTM UCTOYHMKA NUTAHWUA NOCTOSHHOrO ToKa. Ecnv B aBToMo6uie ronbii

NAKOCOBOW NPOBOJ, 3aAeHEeT KOPMNyc aBTOMO6MAA, KOTOPbIA COeAMHAETCA C KMUHYCOM» aKKYMY/IATOpa, TO NPOBOAA HAUYHYT NAAaBUTCA M ropeTb Kak

CMWYKM NPU YCIOBUK, €C/IN He cpaboTaeT NnpesoxpaHuTeNb, IM60 BMECTO HErO Y3Ke CTOUT «¥KYUYOK» — CamMOona/ibHbll NpeaoXpaHuTeNb

B uenu nepemeHHOro Toka

B TpexdasHbix ceTAx Hanbonee YacTo Npomncxoamut ogHodasHoe 3aMblKaHMe Ha 3emato — 60-70% Bcex KOPOTKUX 3aMblkaHUI. [lByxdasHble K3
coctasnAT 20-25%. [1BoMHOe 3ambliKaHWe $a3 Ha 3eMI0 MPOUCXOLUT B INEKTPOCETAX C U30MPOBAHHOM HENTpanblo u coctasnaet 10-15% Bcex
cny4yaes. [Jo 3-5% 3aHmnmatoT TpexdasHble K3, npu KOTOPbIX NPONCXOANT HAPYLLUEHME N30AALUN MeXAY BCeMn Tpema pasamu.

B aneKkTpMUecKmX ABUraTeNsAX KOPOTKOE 3aMbIKaHWME Yalle BCEro BOSHUKAET MeXAy 0OMOTKaMu ABUTAaTeNA U er0 KOPNYyCOM
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MocnepncTBua KOPOTKOro 3amMblKaHUA
Bo Bpems K3 TemnepaTtypa B 30He KOHTAKTa BO3PACTaeT A0 HECKO/IbKUX TbiCAY rpaaycos. [ToMmMmo BocnaaMeHeHUA U301ALUNK, PacnaaB/eHns u
MEXaHMUYECKMX MOBPEKAEHUIN BbIKAKOYATENEM, PO3ETOK M BO3ropaHMa MPOBOAKW, CAeACTBMEM 3aMblKaHUS MOMKET CTaTb BbIXO4 U3 CTPOS
KOMMbIOTEPHOTO W  TENEKOMMYHUKALMOHHOTO 060pyAOBaHMA WM NMHWUIK  CBA3WM, KOTOPble HAxXOAATCA pPALOM, BCNeACTBME CUAbHOTO
3/IEKTPOMArHUTHOrO BO3AENCTBUSA.
Ho nageHne HanpaMeHWsa M BbiXxog M3 CTpoa 060pyaoBaHMA — He camoe onacHoe nocneactsve. HepeaKo KOPOTKME 3aMblKaHUA CTaHOBATCA
NPUYNHON Pa3PYLLUNTENbHbBIX MOXKAPOB, 3a4aCTYHO C YE/I0BEYECKMMM KepTBAMMU U OTPOMHbBIMU SKOHOMUYECKMMM MOTEPAMM.
MN3-3a yaaneHHoCT! 1 601blOro CoONpoTMBAEHUA A0 MeCTa 3aMblKaHWA 3aLUNTHOE 060pyA0BaHME MOXKET He cpaboTaTb. bbiBatoT cUTyaLmm, Koraa
TOK He0CTaTo4eH AnA cpabaTbiBaHMA 3aWMTbl M OTKAOYEHMA HANPAXKEHUA, HO B mecTe K3 ero Bno/siHe XxBaTaeT gnA pacnaaBaeHua NposoaoB U
BO3HWUKHOBEHUA UCTOYHMKOB BO3ropaHus. [M03TOMY, TOKM KOPOTKUX 3aMbIKaHUI OYEHb BaXKHbl 1A PAaCYETOB aBapPUMHbIX PEXMMOB PaboTbl.

Mepbl, UCKIOUYAKOLME KOPOTKOE 3aMbliKaHUue
Ewe Ha 3ape pasBUTUA INEKTPOTEXHUKM MOABUIUCL MNABKME NpeaoxpaHuTenu. MNMpuHuMn AencTBusa NoAobHOWM 3alMTbl OYEHb MPOCT: MoA,
BAUSHWEM TEMNNOBOro AEWCTBMA TOKa NPeAOXpaHMTENb pPaspyllaeTcs, TeM CambiM pasmblkasa uenb. [pegoxpaHuTenu Hambosnee 4acTto
MCMONb3YIOTCA B ObITOBbIX 3/1EKTPOCETAX W ObITOBbIX 3/1eKTponpubopax, 3/1eKTpuYeckom o60pyAoBaHUM TPAHCMOPTHLIX CPEeAcTB MU
NPOMbILW/IEHHOM 3/1eKTpoobopyaoBaHnn Ao 1000 B. BcTpeyatoTca OHM U B LLENAX C BbICOKOBO/IbTHbIM 060pY0BaHUEM.
BoT Takune npeaoxpaHUTENN UCMOb3YIOTCA B LLENAX C MasbiMW TOKaMU.
B 6bITy Mbl Yalle BCEro CTa/IKUBAaEMCA CO CAeAYHOLMMM YCTPOMCTBAMU 3aLLMTbI SN1EKTPOCETH:

L T S AY

Bce BbllenepeuncieHHoe 3almTHoe 060pyA0BaHNE OTHOCUTCA K YCTPOMCTBAM BTOPUYHOM 3aLWMUTbI, AEUCTBYIOWMM MO UHEPLUUOHHOMY NPUHLMNY.
Ha BBOAE ObITOBbIX 3/1EKTpPOCETElN Hanbonee YacTo YyCTaHaB/AMBAKOTCA aBTOMATUYECKME 3aLLMTHbIE YCTPOWCTBA, AEUCTBYOWME NO aAanTUBHOMY
npuHUuny. Takne ycTponcTBa MOXKHO YBUAETb BO3/1E CHETYMKOB 3/IEKTPOIHEPTUM KBAPTUP, KOTTeaxKel, odpucos.

B BbICOKOBONbTHbIX CETAX 3aLMTa Yalle obecneymBaeTca:

YCcTponcTBaMm pesieiMHOM 3aLWmTbl U APYrMM OTKOYaoWMM 060pya0BaHMEM.
MoHMXKaoLWMMK TpaHchopmaTopamm.

PacnapannenveaHuem uenem.

TOKOOrpaHMYMBAOLLMMM PEAKTOPAMMU.

YctponcTea anddepeHLManbHOro ToKa

BO/IbLUMHCTBA KOPOTKMUX 3aMblKaHU MOXKHO M36eaTb, eC/IN YCTPAHUTb OCHOBHbIE NMPUYMHbI UX BOSHUKHOBEHWSA: CBOEBPEMEHHO PEMOHTUPOBATb MAN 3aMEHSATb
M3HoWeHHOoe 0bopya0BaHMeE, UCKIOUYUTD BpeHble BO3AENCTBMA YeioBeKa. He fonycKaTb HEMPABUAbHbIX AEWCTBUIA MPU MOHTAXKHbIX M PEMOHTHbIX paboTax,
cobntogate CHUMbI 1 npaBuia TEXHUKM 6e30MacHOCTK.
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