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[MpeACTaBNEHHbI NPUMEPHbIA Y4ebHO-METOANYECKUIA KOMMIEKC CO3AaH C
UEeNblo COBEPLEHCTBOBAHUA COAepKaHWUsA 06Weo6pa3oBaTeNbHON  AUCUMMINHBI
«®usnka» pna GopmupoBaHMs NpPoheCcCHOHANbHO 3HAYMMbIX KOMMETEHUWIA W
OKa3aHWA MeTOAMYECKON NOAAEpPXKWM npenojasaTensm npodecCUOoHaNbHbIX
06pa3oBaTe/ibHbIX OpraHu3aLmii B npolecce obyyeHus.

[pUMepHbIA  y4ebHO-METOAMYECKMI T KOMMIEKC pa3paboTaH Ha OCHOBe
TpeboBaHuii defepanbHOro rocynapCcTBEHHOro 06pa3oBaTeNbHOr0  CTaHAApTa
cpefHero obuwero ob6pa3oBaHWs M B COOTBETCTBMM C NpUMepHoit paboyeit
nporpammoii 06weobpa3oBaTesbHON ANCUMTANHLI «PU3KNKaK.

MpuMepHbI y4ebHO-MEeTOANYECKMA KOMMAeKC pa3paboTaH Ha npumepe
cneumnanbHocTn  13.02.11 TexHuyeckas 3KcnayatauuMs U 0OCHyXKMUBaHME
3/IeKTPUYECKOTO W 3NEKTpoMexaHuyeckoro obopyposaHus (Mo oTpacnsm) u
COAEPXMUT MHGpOpMaumnio 0 peannsaumm npodeccUoHanbHOM HaNpaBAEHHOCTU Mo
ancumnanie «®u3nMka» no 3Toi cneymanbHOCTU. MoXKeT CAYXWUTb NpUMEpPoM Ans
npenogaBsaTeneit  npodeccMoHanbHbiXx  00pa3oBaTeNbHbIX  OpraHuW3auuMin  ans
camocTonTeNbHOM pa3paboTkn YMK B pamkax peanusyemblx MporpamMm no
cneymanbHocTam/npodeccuam.

[puMepHbIN y4ebHO-MeTOANYECKUI KOMNIEKC BK/OYAET B cebs npuMepHbIit
MOYPOYHbIN TeMaTUYECKU NNaH, ONOPHble KOHCNEeKTbl MO BCeM pa3fgesnaMm Kypca
obuweobpa3zoBaTenbHon  gucuMnanMHbl  «®u3nMka»,  «MOAenbHble  MpUMEpbI»
TEXHOJIOTMYECKMX KApT YPOKOB MO Haubosee 3HAYMMbIM [As M3Y4YeHUs TemaM,
nMerwWwmMm npoheCcCMOHaNbHYI0 HANPaBAEHHOCTb, a TaKXe MnpuUMepHbin (oHA
OLEHOYHbIX CPeACTB [/  BXOLHOro, TeKyWero, pybexHoOro KOHTpPois K
NPOMEXYTOUYHOWM aTTecTauuu.

MnaHupyembl o6Gpa3oBaTesibHble pe3ynbTaTbl, B TOM YMCAe: JIUYHOCTHbIE,
MeTanpeAMeTHble, NpeAMeTHble, oblue U npodeccMoHanbHble KOMNETEHLMUMY,
3NeMeHTbl  KoTopbix  (OpMUPYIOTCS  MpU  U3yyeHUM 0b6Leobpa3oBaTebHOM

avcunnanHbl «Pusnka» npeacraBneHsl B Tabnuue 1.



Tabnuua 1

Kon u HaumeHoBaHue popmupyembix
KOMneTeHLui

OK 01. Bbi6upatb cnocobsl peleHus
3ajay npodeccnoHanbHoi
AeATENbHOCTU NPUMEHUTENBHO K
Pa3/IMYHbIM KOHTEKCTAM

nJ'IaHMpyGMbIe pe3ynbTatbl 0CBOCHUA AUCLUNNUHDI

06wmel

B yactv TpyROBOro BOCNUTAHUA:

- TOTOBHOCTb K TPYAY, 0CO3HaHME LeHHOCTH
MacTepcTBa, Tpyaontobue;

- TOTOBHOCTb K aKTUBHOII 1eATENbHOCTY
TEXHONIOTMYECKOI M COLMANbHON HanpaBAeHHOCTH,
CMNOCOBHOCTb MHULMMPOBATb, NNAHUPOBATD U
CaMOCTOSATENIbHO BbIMOJHATL TaKyl0 AeATeNbHOCTb;
- UHTepec K pa3nuyHbiM chepam npodeccuoHanbHoii
[EeATeNbHOCTH,

OBnapeHue yHuBepcaNbHbIMU y4eOHLIMMU
Nno3HaBaTeNlbHbIMU [{ENCTBUAMM:

a) 6a3oBble normyeckue fencTeua:

- CaMOCTOATENbHO POPMYNPOBATH U
aKTyanu3upoBaTb Npobnemy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTAHAB/IMBATb CYLECTBEHHbIN NPU3HAK UK
OCHOBaHMA ANA CpaBHeHMS, KnaccuduKkaumm u
0600LeHuUs;

- OnNpeaensaTh Lenu fesTenbHoCTH, 3afaBaTh
napameTpbl U KpUTEPUM UX JOCTUKEHUS;

- BbIABNATb 3aKOHOMEPHOCTM U NPOTUBOPEYUs B
paccMaTpuBaeMbixX SBNEHUAX;

AucumnanHapHbie2

- BNajeTb 0OCHOBONOAraloWwmmMmn Gusnyeckumm
NOHATUAMMU U BEIUYUHAMM, XapaKTEPU3YIOLWUMK
tum3nyeckme npouecchl (CBA3aHHbIMM C
MexXaHUYeCKUM OBUXKEHUEM, B3auMOLeiCcTBUEM
Tes, MeXaHUYeCKUMM KonebaHUAMMU U BOHAMK;
aTOMHO-MOJIEKYNAPHbIM CTPOEHUEM BeLLeCTBa,
Tenn0BbIMU NPOLLECCAMU; INEKTPUYECKUM U
MarHUTHbLIM NONAMU, SNEKTPUYECKUM TOKOM,
3/1eKTPOMArHUTHLIMU KOIEOAHUAMU U BOSTHAMU;
ONTUYECKUMU ABNEHUAMU; KBAHTOBbLIMU
ABNEHUAMM, CTPOEHNEM aTOMA U aTOMHOrO A4pa,
PaAMOaKTUBHOCTbIO); BNageHue
OCHOBOMNONAraKLWMMmM aCTPOHOMUYECKUMU
NOHATUAMM, NO3BONAIOLWMMMN XapaKTepM30BaThb
npoLeccsl, npoucxofsLime Ha 3Be3aax, B
3BE3[HbIX CUCTEMAX, B MEXranaKTuyeckon cpege;
ABVXEHME HEOECHbIX TeN, 3BOMIOLMIO 3BE3], U
BceneHHoii;

- BNajeTb 3aKOHOMEPHOCTAMMU, 3aKOHAMU U
TeopuaMU (3aKOH BCeMUpPHOTo TaroTeHus, I, IT n
ITI 3aKoHbI HblOTOHA, 3aKOH COXpaHeHuUA
MexXaHU4YeCKOoW 3Heprumn, 3aKoH COXpaHeHus

1 Yka3sbiBatoTcs hpopmupyembie TUYHOCTHbIE U MeTanpefMeTHble pesynbTatel M3 ®TOC COO0 (B nocnepHeit pefakuuu ot 12.08.2022) B oTrnaronbHoi opme

2 OucumnnuHapHble (NpesMeTHble) pesyibTaThl YKa3biBAIOTCSA B COOTBETCTBUM C UX NONHbIM nepeyHem o ®FOC COO (B nocnepHeit pefakuum ot 12.08.2022 ans

6a30B0ro 1 yrny61eHHOro ypoBHs 00yyeHus



- BHOCUTb KOPPEKTUBbI B 1€ATENbHOCTb, OLLEHWNBATD
COOTBETCTBME PE3YbTATOB LIENAM, OLLEHUBATb PUCKH
nocneacTBUn feATeNbHOCTH;

- pa3BMBaTb KPEATUBHOE MbILLEHWNE NPU PELIEHUM
KU3HEHHbIX Npobaem

6) 6a3oBble UcCnepoBaTenbCKue AencTBUA:

- BllafieTb HaBblKaMU y4ebHO-1CCNef0BaTeNbCKOI U
NPOEKTHON AeATENbHOCTMW, HAaBbIKaMM1 pa3peLleHus
npobnem;

- BbIABNATb NPUYNHHO-CNEACTBEHHbIE CBA3N U
aKTyanu3nMpoBaTh 3a4auvy, BbIBUraTb runoTesy ee
peleHns, HaX0LUTb apryMeHTbl A/if A0Ka3aTeNbCTBA
CBOWX YTBEPXKAEHWIA, 3a[1laBaTb NapamMeTpbl U
KpUTEpUU peleHus;

- @HaNU3MPOBATb NOJIyYEHHbIE B XOAE pelleHns
3aflaun pe3ynbTaTbl, KPUTUYECKU OLEHUBATD UX
AOCTOBEPHOCTb, NPOrHO3MPOBaTh U3MEHEHME B
HOBbIX YC/IOBUSX;

- YMeTb NepPeHOCUTb 3HAHUA B NO3HABATENbHYIO U
NPaKTUYECKYI0 00/1aCTN XKNU3HEeaeATENbHOCTH;

- YMeTb MHTErpMpoBaTh 3HAHUA U3 Pa3HbIX
npeaMeTHbIX obnacTen;

- BbIABMTaTb HOBblE MAEen, Npeanaratb OpMruHanbHole
noaxonbl U peweHuns;

- CNOCOBHOCTb UX UCMOb30BAHUA B
no3HaBaTeNbHOM U COLMANbHOW NpPaKTUKe

MMNYNbCa, NPUHLMN CyNepno3vuLun CU, NPUHLUN
PaBHONPABHOCTW MHEPLMANbHBIX CUCTEM OTCYETA;
MOJIEKYNAPHO-KUHETUYECKYIO TEOPUIO CTPOEHUA
BeLeCTBa, ra30Bble 3aKOHbI, NepBbIi 3aKOH
TEpPMOLMHAMUKM; 3aKOH COXPaHEHUA
3NEeKTPUYECKoro 3apsaa, 3akoH KynoHa, 3akoH
Oma gna yyacTka uenu, 3akoH Oma gna nonHowm
3NeKTPUYECKON Luenu, 3aKoH [hxoyna - JleHua,
3aKOH 3IeKTPOMArHUTHON MHAYKLWY, 3aKOH
COXPAHEHWA IHEPrUM, 3aKOH NPAMOSIMHENHOTO
pacnpocTpaHeHMUs CBETa, 3aKOH OTPaXKeHUA CBeTa,
3aKOH MpesioMaIeHNsA CBETA; 3aKOH COXPaHEHMS
3HEPrum, 3aKOH COXpPAHEHUA UMMYbCa, 3aKOH
COXpPaHEeHMUA INEKTPUYECKOro 3apaaa, 3aKoH
COXpaHeHMs MAacCoOBOro Yncna, noctynatsl bopa,
3aKOH pafiM0aKTMBHOrO pacnafa); yBepeHHoe
MCNoNb30BaHME 3aKOHOB 1 3aKOHOMEPHOCTel nNpu
aHanuse U3NYECKUX ABJEHUIN U NPOLECCOB;

- chopMMPOBATb YMEHMUSA pewaTb pacyeTHble
3aflaun C ABHO 3a[jlaHHON (PU3NYECKON MOJENbIO,
ncnonb3ysa hmanyeckne 3aKoHbl U NPUHLKNLI; HA
OCHOBE aHanu3a ycnoBus 3afjaum BblOMpaTh
thun3nyeckylo Mofenb, BbIAENATb PU3nyeckue
BENMYMHBI U OopMybl, HEOOX0AUMbIE ANf ee
peleHuns, NpoBOAUTL PacyeThl ¥ OLEHUBATb
peanbHOCTb MONYYEHHOTO 3HAYEHUS HU3NYECKOW
BEJINYMHBI; pellaTb KayeCTBEHHbIE 3afauy,
BbICTPANBAA IOrMYECKWU HENPOTUBOPEYUBYIO
LLeNOoYKy pacCyXAeHWUN C ONOPOIi HAa U3YyYEeHHbIe
3aKOHbl, 3aKOHOMEPHOCTU U PU3nyeckue
ABNEHUSA;



- cpopmmnpoBaTh NOHUMAHUA ponu HU3NKK B
3KOHOMMWYECKOWA, TEXHONOTMYECKOWA, COLMANBHOM
3TUYeCKon cchepax AeATeNbHOCTU YeN0BEKa; ponu
“ mecta GU3NKN B COBPEMEHHOW Hay4HO
KapTMHe MMPa; poau aCTPOHOMUM B NPAKTUYECKOIA
AEATENIbHOCTU YenoBeKa U fAaNbHEeNWeM HayYHO-
TEXHUYECKOM pPa3BUTUM

- chopMMpOBaTh YMEHUS pPa3nnyaTh YCI0BUA
NPUMEHUMOCTM MOoAenen hnU3nyeckux Ten u
npoLeccoB (ABNEHWI): MHEPLMANbHAA CUCTEMA
0TCYeTa, MaTepuanbHas TOYKa, PpaBHOYCKOPEHHOe
ABUXeHue, cBobogHOE nageHue, abconoTHO
ynpyras aedopmaluus, abContoTHO ynpyroe u
abCoNoTHO Heynpyroe CTOIKHOBEHUSA, MOZeNeil
rasa, XMAKOCTU 1 TBEPAOro (KpUCTANINYECKOrO)
Tena, naeanbHOro rasa, ToYeUHblit 3apag,
OAHOPOAHOE 3N1eKTPUYECKOe Noe, 0LHOPOJHOe
MarHWTHOe NoJie, rapMOHUYECKUe KonebaHus,
MaTeMaTUYECKM MAATHUK, ML eaNbHbIil
NPYXWHHBIA MAATHUK, FAPMOHUYECKME BOJHBI,
nLeanbHbIN KonebaTenbHblii KOHTYP, TOHKas
NINH33; MOAeneit aToMa, aTOMHOTO Afpa U
KBAHTOBOW MOAeNu CBeTa;

- copMmMpOBaTh yMeHUs 0OBACHATD
0COOEHHOCTU NpoTeKaHUs GU3NYeCKUxX
ABNEHUN: MEXaHMYeCKOe IBUKEHUWE, TENNOBOE
ABVXEHME YacTuL, BelecTBa, Tenn0Boe
paBHOBeCUE, OBPOYHOBCKOE ABUXKEHUE,
Anddy3uns, ncnapeHue, KuneHune u

KOHAEHCaLms, NnnaBaeHne n KpuctTannmsauuns,
HanpaBAeHHOCTb Tenaonepesayn,



OK 02. Ncnonb3oBatb coBpemMeHHble
CpeAcTBa NOMCKA, aHann3a u
WHTepnpeTauuu nHhopmaLmu, u
WH(OPMALMOHHbIE TEXHONOTUK NS
BbINONHEHMA 3334 NpodecCcMoHanbHoMi
AeATeNbHOCTH

B o6nacTu LEHHOCTM Hay4YHOrO NO3HAHUA:

- COOpMMPOBAHHOCTb MUPOBO33pEHUS,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTMA HaYKW W 0OLLECTBEHHOI MPAKTUKY,
OCHOBAHHOTO Ha Auanore KynbTyp,
CNocoO6CTBYIOWEr0 0CO3HAHMIO CBOETO MecTa B
NONNKYNbTYPHOM MUpE;

- COBepLEHCTBOBaHME A3bIKOBOW M YUTATENbCKON
KyNbTypbl KaK CPeACTBA B3aUMOLENCTBUA MEXAY
NOAbMU M NO3HAHUA MUPA;

- 0CO3HaHWe LEeHHOCTU HAYy4YHOMN feAaTeNnbHOCTH,
FOTOBHOCTb OCYLLECTBAATb NPOEKTHYIO U
“ccnepoBaTenbCKyo AeATENbHOCTb UHANBUAYANBHO
u B rpynne;

OBnapeHune yHMBEpCaNbHbIMU YYEOHLIMU
no3HaBaTeNbHbIMU A€ACTBUAMMU:

3NEKTPU3aLUM TeN, IKBUNOTEHLUNANBHOCTH
NOBEPXHOCTU 3aPAXKEHHOr0 NPOBOAHMKA,
3NEKTPOMArHUTHOM MHAYKLMK, CAMOUHAYKLNK,
3aBMCMMOCTU CONPOTUBIIEHUA
nonynposogHukos "p-" u "n-tunos" ot
TemnepaTtypbl, pe30HaHCca, MHTepdepeHLmuH
BOJIH, AU paKL 1M, [LUcCnepcmm, NoJHOro
BHYTPEHHEro oTpaxeHusa, GotoaddekxT,
thm3nyeckme NpUHUMNbLI CNEKTPANbHOTO
aHanu3a 1 paboTbl nasepa, "anbda-" u "Geta-"
pacnagbl aaep, raMma-usnyyeHue apep;

- chopMMpOBaTL MOTUBALMIO K OyayLLen
NpotheccuoHanbHO feATeNbHOCTH N0
CneunanbHOCTAM QU3NKO-TEXHUYECKOTO
npoduns;

- YMETb YYMTbIBATb FPaHMULLbl NPUMEHEHUSA
N3y4YeHHbIX HU3NYECKUX MOfeneli: MaTepuanbHas
TOYKa, MHEpLMaNbHaa CUCTeMa OTCYETa,
WAeanbHbI ra3; MO CTPOEHUA ra3os,
XWAKOCTEN 1 TBepAbIX TeN, TOYEYHbI
INEKTPUYECKNI 3apag, AfepHas MoJeNb aToMa,
HYK/IOHHAA MOAeNb aTOMHOTO fAPa NpU pelleHnn
tbun3nyecknx 3apay;

- cbopmMnpoBaTh YMEHNS UCCNER0BaTb U
aHanu3MpoBaTh pa3HOOOpasHble PUnyeckue
SIBNIEHUA U CBOIICTBA 0OLEKTOB, NPOBOANTD
CaMOCTOATENIbHbIE UCCNEA0BAHMUA B peanbHbIX 1
NabopaTopHbIX YCNOBUSAX, YNTATb U
aHaNM3MpoBaTh XapaKTEPUCTUKM NPUOOPOB K
YCTPOMNCTB, 00BACHATE NPUHLMMLI UX PAbOThI;

- chbopMMpOBaTh YMEHUS pellaTh pacyeTHble



OK 03. NnaHupoBaTh 1 peann3oBbIBaTh
cob6CcTBEHHOE NMpPOdeccuoHaNnbHoe 1
JIMYHOCTHOE pa3BUTHE,
npesnpuUHUMATENbCKYIO AEATENLHOCTb B
npodeccroHanbHom chepe,
MCNONb30BaTb 3HAHWA MO UHAHCOBOM
rPaMOTHOCTU B PA3NIMUYHbIX XU3HEHHbIX

B) pa6oTa ¢ uHdopmaumeit:

- BNafeTb HaBblKaMn NoayyYeHus nHdopmaumm n3
WCTOYHMKOB Pa3HbIX TUMOB, CAMOCTOATENbHO
OCyLLeCTBAATb NOUCK, aHANIN3, CUCTEMATM3ALMIO U
WHTepnpeTaumio UHhopMaL MM pasnnyHbIX BULOB U
dhopm npepcTaBneHus;

- C034aBaTh TEKCTbI B Pa3NNyYHbIX hOpMaTax C yyeTom

Ha3HayeHWA WHGOpPMaLMUK U LeneBon ayanTopum,
BbIOMpas onTuManbHyto GopMy NpeacTaBieHUs 1
BU3yanu3auuu;

- OLeHMBATb AOCTOBEPHOCTb, NETUTUMHOCTb
WH(OpMaLKK, ee COOTBETCTBME NMPABOBbIM U
MOpaNbHO-3TUYECKUM HOPMaM;

- UICNONb30BaTb CPeLCTBA MHDOPMALMOHHBIX U
KOMMYHUKALMOHHbIX TEXHONOTNIA B pelleHnn
KOTHUTWUBHbIX, KOMMYHWUKATUBHbIX
OpraHW3aLMOHHbIX 3334 C CObNOAEHNEM
TpebOBaHMIt 3ProHOMUKM, TEXHUKM Be3onacHoCTY,
FUrUeHbl, pecypcocbepexeHms, NpaBoBbIX 1
3TUYECKNUX HOPM, HOPM MH(OPMALMOHHON
6e3onacHoCcTH;

- BNafeTb HaBblKaMW pacno3HaBaHMA W 3aLUTHI
nHdopmaumu, nHHopMaLMoHHO HBe3onacHoCTH
NNYHOCTH

B o6nacTi fyX0BHO-HPABCTBEHHOIO BOCMUTAHUA:
-- ChOpMMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHMA,
3TUYECKOro NnoBeAeHus;

- CNOCOOHOCTb OLLEHNBATb CUTYALMIO U MPUHUMATD

OCO3HaHHbIE peleHNda, OpUEHTUPYACH HAa MOPAJIbHO-

HPaBCTBEHHbIE HOPMbI U LEHHOCTU;

3a[a4M C ABHO 33JJaHHON U HEABHO 3afaHHOW
(n3nyecKoit Mofenbio: Ha OCHOBAHMK aHann3a
yCNoBus BbIOUpPATh hU3nYeckue mofenu,
oTBeyYawwme TpeboBaHUAM 3aaun, NPUMEHATD
(opmynbl, 3aKOHbI, 33KOHOMEPHOCTU 1 NOCTYNaTh
(M3MYeCcKMX Teopuii Np1 UCNONb30BaAHUM
MaTeMaTMYeCKUX METOLOB pelleHns 3aaay,
NPOBOAWTL pacyeTbl HA OCHOBAHWUW UMeOLWMXCA
AAHHBIX, aHANN3MPOBATb pe3ynbTathl U
KOpPPeKTUpOoBaTb METOAbI PeLIeHUs C yYeTOM
NONYYeHHbIX pe3ybTaToB; pellaTb KaYeCTBEeHHble
3agauu, Tpebyolune NpUMEHeHUs 3HAHUI U3
pa3Hblx pa3fenos WKONAbHOrO Kypca hu3nky, a
TaKXe WHTerpauuu 3HaHUn U3 Jpyrux npeameTos
eCTeCTBEHHOHAYYHOr0 LMKNA: BbICTPANBATh
NOTUYECKYIO LLenoYvKy pacCyXaeHuin C onopon Ha
U3yYeHHble 3aKOHbI, 3AKOHOMEPHOCTU U
tbun3nyeckune apneHus;

- OB/IAfi€Tb Pa3NUYHbIMU cnocobamu paboThl ¢
NHopMaLmein GU3NYeCKoro cofepxaHus ¢
NCNONb30BAHNEM COBPEMEHHbIX
MH(OPMALMOHHBIX TEXHONOTUIA, pa3BUTUE YMEHU
KPUTMYECKOro aHann3a v OLEHKN JOCTOBEPHOCTH
nonyyaemow uHcbopmauuu;

- BNajeTb OCHOBHbIMWU METOAAMU HAyYHOTO
NO3HaHMA, UCNONb3YEeMbIMUA B PU3NKE: MPOBOAUTD
npAMble U KOCBEHHble U3MepeHnA PU3NYecKux
BENIMYUH, BbIOMPAs ONTUMaNbHLIA CNOCO6
“3MepeHWs 1 UCNOoMb3yA U3BECTHbIE METOAbI
OLleHKU NorpewHoCcTen U3MepeHunin, NpoBOAMUTbL
nccnepoBaHue 3aBUCMMocTeit hU3nyeckux



cnTyaumnax

- 0CO3HAHWe IMYHOTO BKIaJa B NOCTPOeHMe
yCTOMYMBOro byayLlero;

- OTBETCTBEHHOE OTHOLIEHMWE K CBOUM POLUTENAM U
(unun) Apyrum YneHam ceMmbM, CO3LAHUIO CEMbU Ha
OCHOBE 0CO3HAHHOTO NPUHATUA LEHHOCTE
CeMenHOM XXM3HU B COOTBETCTBMU C TPAAULUAMY
HapogoB Poccuu;

OBnageHue yHMBEPCaNbHbIMU PETYAATUBHLIMMU
DeicTBUAMU:

a) caMoopraHusauums:

- CAMOCTOATENbHO OCYLLECTBATL NO3HABATENbHYIO
AeATeNbHOCTb, BbIABNATL NPOOGNEMbI, CTABUTb U
thopMynnpoBaTh COOCTBEHHbIE 3aAauM B
06pa3oBaTeNbHOI EATENbHOCTU U XKU3HEHHBIX
cUTYaumsax;

- CAMOCTOATENbHO COCTABAATbL MJaH peleHuns
Npo6neMbl C y4€TOM UMEIOLNXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U NPEeANOYTEHMIA;

- AaBaTb OLEHKY HOBbIM CUTYALMUAM;
cnoco6cTBoBaTh HOPMMPOBAHUIO U NPOSIBNIEHUIO
WWMPOKOMN 3PYANLIMM B Pa3HbIX 06N1ACTAX 3HAHUIA,
NOCTOSIHHO NOBbILWATL CBOI 06Pa30BaTENbHbINA U
KYNbTYPHbIA YPOBEHb;

6) CaMOKOHTpOJb:

MCNonb30BaTh NpUeMbl peNeKkcmmn ans OLeHKM
CUTyaLuMK, BbIGOpa BEPHOTO pelleHus;

- YMEeTb OLEHMBATbL PUCKM U CBOEBPEMEHHO
NPUHUMATL PELIEHUS MO UX CHUXKEHWIO;

B) 3MOLMOHANbHbIA UHTENNEKT, NpeAnonaraoLum
chOpMMPOBAHHOCTb:

BEJIMYMH C UCNONIb30BAHNEM NPAMbIX U3MEPEHNUA,
00BACHATL NONYYEHHblE Pe3ybTaThl, UCMONb3YS
hu3mnYecKmne Teopuu, 3aKOHbI U MOHATUS, U JenaTb
BbIBOAbI; COOGNIOAATL NpaBuia 6e3onacHoro Tpyaa
npu NpoBeAeHUN UCCNeL0BAHNI B paMKax
y4yebHOro 3KkcnepumMeHTa u yyebHo-
NCCNef0BaTENbCKO AeATENbHOCTHU C
Mcnonb3oBaHUeM LUGPOBLIX U3MEPUTENBHBIX
YCTPOMCTB 1 NabopaTopHOro 060pyA0BaHUS;
chopMUPOBAHHOCTb NPEACTABNEHUN O METOAAX
NOJyYEHUs HAyYHbIX ACTPOHOMUYECKMX 3HAHMUIA;
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0K 04. 3pdekTnuBHO
B3aMMOfeicTBOBaTb U paboTaTh B
KONNeKTUBE U KOMaHAe

BHYTPEHHEeN MOTUBALUK, BKNKOYAIOLLEN CTPEMIEHNE K
LAOCTUKEHMIO Lenn 1 ycnexy, onTumMn3m,
MHULMATUBHOCTb, yMEHWE AENCTBOBATb, UCXOAA U3
CBOUX BO3MOXHOCTEN;

- 3MNATUK, BKIKOYAIOLLENA CMOCOOHOCTb MOHUMATD
3IMOLMOHANbHOE COCTOAAHUE LpYTUX, YYUTbIBATb €r0
NpW OCYWECTBAEHUMN KOMMYHMKALMM, CNOCOOHOCTb K
COYYBCTBUIO U CONEPEXUBAHUIO;

- COLMANbHbIX HABbIKOB, BKJIOYALOLNX

CNOCOOHOCTbL BbICTPAMBATh OTHOLWEHUSA C ApYrUMM
ntofbMU, 3360TUTbCS, MPOABNATL UHTEPEC U
pa3speLwwartb KOHPINKTSI

- TOTOBHOCTb K CAaMOPa3BUTUIO, CAMOCTOATENIBHOCTU U
camoonpegeneHuio;

-0B/laieH1e HaBblKaMM y4yebHO-UCCNeA0BaTENbCKOW,
MPOEKTHOW U COLMNANBbHON AeATeNbHOCTH;
OsnapeHune yHuBepCanbHbIMU KOMMYHUKATUBHbIMU
JIeACTBUAMU:

0) coBMeCTHas feATeNbHOCTb:

- NOHUMATb M UCNONb30BaATb NPENMYLLECTBA
KOMaHAHOW W WHAUBUAYANbHOI paboThl;

- NPUHUMATb eI COBMECTHOW AeATeNbHOCTH,
OpraHu30BbIBaTb U KOOPAMHUPOBATL AENCTBUA MO ee
NOCTUXEHMIO: COCTABNATL NNAH AEWCTBUN,
pacnpegenatb poau C y4eTOM MHEHUIN Y4aCTHUKOB
006CyXaaTb pe3ynbTaThl COBMECTHON PaboThl;

- KOOPAWHWPOBATb M BbIMONHATL PabOTY B YCNOBUAX
peanbHoro, BUpTYanbHOro U KOMOUHUPOBAHHOTO
B3aUMOJENCTBUSA;

- OCyLLeCTBNATb NO3UTUBHOE CTpaTernyeckoe
noBefeHune B pasinyHbIX CUTYaLUAX, NPOABAATD

- OBNAfETb yMEHUAMMU paboTaTh B rpynne ¢
BbIMOJIHEHMEM PA3/IMYHbIX COLMANBHBIX pONeit,
nnaHMpoBaTb paboTy rpynnbl, paLUoHaNbHO
pacnpefensTb AeATeNbHOCTb B HECTAHAAPTHbIX
CUTyauUAX, AfLEKBATHO OLLeHMBATb BKNAL KAXKAOTO
W3 Y4aCTHWUKOB Fpynmnbl B pelleHne
paccMmaTpuBaemoit npobnemsl;

- OBJIaieb OPraHU3aLMOHHbLIMU U1
NO3HaBATe/IbHbIMU YMEHUSMU CAMOCTOATENIbHOTO
Np1obpeTeHNs HOBbIX 3HAHUI B NpoLecce
BbIMOJIHEHMSA NPOEKTHBIX U y4eOHO-
nccnefoBaTenbCKux pabot, ymeHUsMK paboTaTh B
rpynne ¢ BbINOJIHEHUEM PA3NINYHBIX COLMANBHBIX
posiei, NaHUpoBaTh paboTy rpynmsl,
paLMOHaNbHO pacnpefensTb AesTeNbHOCTb B
HeCTaHAAPTHBIX CUTYyaLUsX, AAEKBATHO OLLEHUBATb
BK/1AA KaXKA0ro U3 y4acTHUKOB Fpynmbl B pelleHne
paccMmaTpuBaemoil npobnemsl;
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OK 05. OcywiectBnAaTb YCTHYIO U
MUCbMEHHYI0 KOMMYHUKALMIO Ha
rocyfapCcTBeHHOM A3blke Poccuitckoi
®epepalum c y4eTom ocobeHHoCTEN
COLMANBHOTO U KyNbTYPHOTO KOHTEKCTA

TBOPYECTBO U BOOOpaxeHue, ObiTb MHULMATUBHbLIM
OBnageHue yHMBEPCaNbHbIMU PETYAATUBHLIMMU
Jeincreuamu:

r) NpuHATHE cebs u apyrux nogei:

- NPUHUMATb MOTUBbLI M @PrYMEHTbI ApYrUX Ntofen
Npu aHanu3e pe3ynbTaToB AEeATENbHOCTY;

- NpM3HaBaTb CBOE NPABO M NPaBO APYrux Noaen Ha
OLWNOKM;

- pa3BMBaTb CMOCOOHOCTb MOHMUMATb MUP C
no3uuuu Apyroro YyenoBeka

B o6bnacTu 3cTeTMYECKOro BOCMUTAHUA:

- 3CTeTUYECKOoe OTHOLEHME K MUPY, BKIKOYas
3CTeTUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBa, CNOPTa, TPyAa U 00LECTBEHHbIX
OTHOLLEHUI;

- CNOCOGHOCTb BOCMPUHUMATL Pa3/inyHble BUAbI
MCKYCCTBA, TPAAMLKUM M TBOPYECTBO CBOETO U APYruX
HapOAO0B, OLWYLWATb IMOLMOHANbHOE BO3AENCTBUE
MCKYCCTBA;

- yOEXAEHHOCTb B 3HAYUMOCTYU /151 INYHOCTU U
06liecTBa OTEYECTBEHHOTO U MUPOBOIO UCKYCCTBA,
3THUYECKUX KYNbTYPHbIX TPAAULNIA U HAPOAHOTO
TBOPYECTBaA;

- TOTOBHOCTb K CAMOBbIPAXKEHUIO B pa3HbIX BUAAX
MCKYCCTBA, CTPEMNIEHME NPOABAATH KayecTBa
TBOPYECKOW NUYHOCTH;

OBnageHve yHMBEpCaNbHbIMU KOMMYHUKATUBHbIMM
DeiCcTBUAMU:

a) obweHue:

- OCYWEeCTBNATb KOMMYHMKALMM BO BCeX chepax
XU3HK;

- chopMUpPOBATL YMEHUS PACMO3HaBaTh
thusmnyeckue aeneHus (npoLecchl) n 06bACHATL UX
Ha OCHOBE M3Yy4YeHHbIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPAMOIMHENHOE ABUXEHNE,
cB0OOJHOE NageHue Ten, ABUKEHNE NO
OKPYXXHOCTU, MHEPLMS, B3aUMOJENCTBUE Ten,
KonebaTenbHoe ABUXEHME, PE30HAHC, BOIHOBOE
ABWXeHue; anddy3ns, 6pOyHOBCKOE [BUKEHME,
CTPOEHME XUAKOCTEN U TBEPABIX TEN, U3MEHEHWE
obbema Ten npu HarpeBaHUN (OXNAXAEHNUK),
Tenj0BOe paBHOBECHE, UCNAPEHUE, KOHAEHC CALNS,
nnaefeHue, KPUCTANNU3ALMSA, KUNEHNE,
BNIAXXHOCTb BO34yXa, CBA3b CpefHen
KWHETMYECKON IHEPTUN TENJIOBOIO ABUXEHNSA
MOJieKy/ € abCoNOTHO TeMnepaTypow,
NoBbIWEHNE JaBNeHUsA ra3a Npu ero HarpeBaHum B
3aKpbITOM COCYAie, CBA3b MEXAY NapameTpamm
COCTOAIHWA ra3a B U30npoLeccax; 3NeKTpu3aLns
TeJsl, B3aMMOJENCTBIUE 3apsA0B, HarpeBaHue
NPOBOAHMKA C TOKOM, B3aUMOJENCTBME MArHUTOB,
3/1eKTPOMArHUTHaA UHAYKLMS, LelicTBUE
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- pacno3HaBaTb HeBepbasnbHble CpefCcTBa 00LeHMs,
NOHMMATb 3HaYeHNe COLMANbHbBIX 3HAKOB,
pacno3HaBaTb NPeLnoCbIIKN KOHDAUKTHbBIX
CUTYaUMIN U CMATYATb KOHDANKTDI;

- pa3BepHYTO U NOTMYHO M3NaraTb CBOK TOYKY
3peHus C UCNONb30BaHNUEM A3bIKOBbIX CPELCTB

MarHWTHOrO NONA Ha NPOBOAHMK C TOKOM U
ABVXKYIWMACA 3apAL, INEKTPOMArHUTHble
KonebaHus 1 BOJIHbI, NPAMONIUHENHOE
pacnpocTpaHeHue CBETa, OTPAXEeHMe,
npenomnexune, uHTepdepeHums, gudpakumsa un
nonapu3auua cBeTa, AUCnepcua CBeTa;
hoTo3aneKkTpuyeckuit aheKT, CBETOBOE AABNEHUE,
BO3HWKHOBEHWE INHeRYaToro CnekTpa atomMa
BOAOPO[A, ECTECTBEHHAA U UCKYCCTBEHHAA
PaAMOaKTUBHOCTb;

- chopMMpOBaTb CUCTEMY 3HAHUI O PU3NYECKNX
3aKOHOMEpHOCTAX, 3aKOHax, Teopusax,
AeCTBYIOWMX HA YPOBHAX MUKPOMUPA,
MaKpoMupa v Meramupa, npeAcTaBneHui o
BceobLem xapakTepe hM3MYECKUX 3aKOHOB;
NpeacTaBieHNit 0 CTPYKTYpe NOCTPOeHUS
thm3nyecKkoit Teopuu, 4TO NO3BOAUT OCO3HATb PONb
(yHAAMEHTaNbHbIX 3aKOHOB U MPUHLUMOB B
COBpEMEHHbIX NpeAcTaBNeHNAX 0 NpUpoae,
NOHATb FPaHNULbl NPUMEHUMOCTU TEOPUNA,
BO3MOXHOCTU UX MPUMEHEHUA ANA ONUCAHUSA
eCTeCTBEHHOHAYYHbIX ABNEHWIA U NPOLLEeCcCoB

- cbopMnpOBaTb YMEHUS MPUMEHATH 3aKOHbI
KNaccMyeckon MexaHWKu, MONeKyNAapHON GU3NKH
W TEPMOAWHAMUKM, INEKTPOANHAMUKM, KBAHTOBOA
bU3MKM Ans aHanu3a u 06bACHEHUS ABNEHUN
MUKPOMMPA, MAKpPOMMUPA N Merammpa, pasnnyatb
yCNnoBus (rpaHuLbl, 061aCT1) NPUMEHUMOCTH
(h13MYECKMUX 3aKOHOB, NOHUMATb BCEOOLLMiA
xapaktep ¢yHAaMeHTanbHbIX 3aKOHOB (3aKOH
COXPaHEeHWs MexaHW4yeCKoW 3Heprum, 3aKoH
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COXpPaHEHMUs UMNYNbCa, 3aKOH BCEMUPHOTO
TATOTEHWSA, NEPBbIN 3aKOH TEPMOAUHAMUKM, 3aKOH
COXPAHEHUA 3NEKTPUYECKOro 3apaga, 3aKoH
COXpaHEHWs IHEPrUM) U OFPaHUYEHHOCTb
MCNONb30BAHMA YACTHbIX 3aKOHOB;
aHanu3npoBaTb U3nYecKme Npoueccsl,
MCNONb3Ys OCHOBHbIE NONOXEHUA, 3aKOHbI 1
3aKOHOMEPHOCTU: OTHOCUTENBHOCTb
MEexXaHWYeCKOoro ABMKEHUA, POPMYNbl KUHEMATUKM
PaBHOYCKOPEHHOTO [iBUKEHUS, Npe0obpa3oBaHus
[anunes pia CKOPOCTU U NEepeMELLEHUS, TPy
3aKOHa HblOTOHa, NPUHLMN OTHOCUTENBLHOCTH
[anunesn, 3aKOH BCEMUPHOTO TArOTEHUSA, 3aKOHbI
COXpPaHEHMS UMMYbCA U MEXAHUYECKOW IHEPruK,
CBA3b PabOTbI CUJbI C U3MEHEHWNEM MEXAHUYECKOIA
3Hepruu, yCnoBuUa paBHOBECHUA TBEPAOrO TeNa;
CBA3b AABJIEHUA U[EaNbHOTO ra3a co cpegHei
KMHETUYECKOMN 3HEpruen Tena0BOro ABUKEHUA U
KOHLIeHTpaL e ero MoNeKkysn, CBA3b TEMNEPaTypbl
BeLeCTBa CO CpefHei KNHeTUYECKON IHepruei
ero YacTul, CBA3b JABNEHNUA MLEaNbHOro rasa
KOHLIeHTpaL e MOIeKyN 1 ero TemnepaTypoi,
ypaBHeHue MeHpeneesa-KnanenpoHa, nepBsbiii
3aKOH TePMOJMHAMUKM, 3aKOH COXPAHEHUA
3HEprum B TEMOBbIX MPOLECCAX; 3aKOH
COXpPaHeHMA INEKTPUYECKOro 3apAaa, 3aKoH
KynoHa, noTeHLManbHOCTb 31EKTPOCTAaTUYECKOrO
NoNs, NPUHLMN CYyNepno3nLmm 3NeKTpUYecKux
nonei, 3akoHa KynoHa; 3akoHbl OMa anda yyactka
uenu u ona 3aMKHYTOW 3NEKTPUYECKOW Lenu,
3aKoH [xxoyna-JleHua, 3aKOH 31eKTPOMarHUTHOM
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OK 06. MposBnaTb rpaxnaHcko-
NaTPMOTUYECKYI0 NO3ULMIO,
AEMOHCTPUPOBaTb 0CO3HAHHOE
noBeJEeHNE HA OCHOBE TPALULMOHHbIX
00LWeyenoBeYeCcKMxX LLEHHOCTEN, B TOM
4ucne C y4eToM rapMoHU3aLUK
MEXHALMOHANbHbIX M MEXPENUTUO3HbBIX
OTHOLWEHWIN, NPUMEHATb CTAHAAPTbI
aHTUKOPPYNLMOHHOTO NOBefEHNA

- 0CO3HaHMe 06yYaLWMMUCA POCCUICKOIA
FPaXKAAHCKOWM MAEHTUYHOCTH;

- LeneHanpas/ieHHOe Pa3BUTUE BHYTPEHHeEI
NO3WLUM IMYHOCTU Ha OCHOBE yXOBHO-
HPaBCTBEHHbIX LLeHHOCTeN HapoaoB Poccuitckon
®epepalinm, NUCTOPUYECKUX U HALMOHANBHO-
KYAbTYPHBIX TPAZMLMI, GOPMUPOBAHME CUCTEMBI
3HAUYMMBbIX LLEHHOCTHO-CMbIC/IOBbIX YCTAHOBOK,
aHTUKOPPYNLMUOHHOTO MUPOBO33PEHUS,
NPaBOCO3HAHMSA, IKONOTUYECKON KYNbTYPSI,
CNOCOGHOCTN CTaBUTb LIENN U CTPOUTD KU3HEHHbIE
nAaHbl;

B yacTu rpaxpgaHcKkoro BocnutaHus:

- 0CO3HaHMEe CBOUX KOHCTUTYLMOHHbIX NPaB M
00513aHHOCTEN, YBaXKEHME 3aKOHA U NPABONOPAAK];
- NPUHATWE TPALULMOHHbIX HALMOHANbHbIX,
006LeyenoBeYeCcKUX ryMaHUCTUYECKUX U
AEMOKpaTUUYECKUX LeHHOCTen;

- TOTOBHOCTb NPOTUBOCTOATL UAEONIOTUM
3KCTPEMMU3MA, HALMOHaNN3Ma, KceHothobuu,
AUCKPUMUHALMUM NO COLMANbHBLIM, PENUTUO3HbIM,
PacoBbIM, HALUMOHANbHbLIM NPU3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO AeATENbHOCTb B

WHAYKLKUK, npaBuno JleHua, nocTynarsl
cneuunanbHON TEOPUN OTHOCUTENIbHOCTU
JHWTENHA, ypaBHEHME INHWTENHA Ana
doTo3pdheKTa, nepsbin 1 BTOpOIA noctynatsl bopa,
NPUHLMN HeonpeneneHHocTu [eii3eHbepra, 3aKoH
COXpaHeHWs 3apsAa, MacCoBOro YMCNA U IHEPrum
B AAEPHbIX PeakLMaX, 3aKOH PaAN0aKTUBHOIO
pacnaga;

- chopMMpOBaTb YMEHUS MPUMEHATb NONYYEHHbIE
3HaHUA L1 00bACHEHNA YCNOBUIA NPOTEKAHUSA
buM3nyecknx sBNeHWI B NpUpPoSe v LA NPUHATUS
NPaKTUYECKUX peleHnin B NOBCeLHEBHOMN XU3HU
Ans obecneyeHns 6e30MacHOCTU Npu 0b6paLLeHnm
C ObITOBLIMU NPUOGOPAMU U TEXHUYECKUMU
yCTPOMCTBAMM, COXPAHEHUA 3L0POBbA U
COONIOEHNS HOPM 3KOJIOTUYECKOTO NOBELEHUSA B
OKpyJKaloleii cpege; NOHUMaHUe HE06X0AUMOCTH
NpPUMEHEeHUA [OCTUXEHNI DU3UKN U TEXHONOTUN
ANA PaLMOHANBHOTrO NPMPOAONONb30BaAHMA;

- copmMnpoBaTh NpefCTaBaeHUA 0 MeToAax
Nony4YeHNs Hay4YHbIX aCTPOHOMUYECKUX 3HAHUI;
BNAfeTb YMEHUAMU CAMOCTOATENIbHO
thopmynupoBaTh Lenb uccnefoBaHus (NpoekTa),
BbIABMIraTb rMNOTE3bl HA OCHOBE 3HaHUA
OCHOBOMoONarawwmnx huanyecknx
3aKOHOMEpHOCTEN M 3aKOHOB, NPOBEPATH UX
3KCNepUMeHTanbHbIMU CPEACTBAMM; MIAHMPOBATh
W NPOBOAUTL (PU3NYECKNEe SKCNEPUMEHTDI,
OnuChIBaTb U aHaNM3MPOBATb NOJYYEHHYIO NPK
BbINOJIHEHUW 3KCNepuMeHTa MHOopMaLUIo,
onpegensATb LOCTOBEPHOCTb NONYYEHHOTO
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WHTepecax rpaxpaaHcKoro obuwecTsa, y4acTBoBaTh B
camoynpas/ieHnn B 06Le06pa3oBaTeNbHO
OpraHu3aumm n LeTCKO-IHOWEeCKUX OpraHn3aumax;
- YMeHue B3auMOAeiCTBOBaTb C COLMANbHbIMK
WHCTUTYTaMu B COOTBETCTBUU C UX DYHKLMUAMM W
Ha3HayeHuem;

- FOTOBHOCTb K TYMaHUTApHOM U BONOHTEPCKOW
AeATeNbHOCTH;

NaTpuoTUYECKOro BOCMUTAHUA:

- CpOPMMPOBAHHOCTb POCCMICKOW rpaXLaHCKOM
MAEHTUYHOCTMW, NATPUOTU3MA, YBAXKEHUA K CBOEMY
Hapogy, YyBCTBa OTBETCTBEHHOCTU nepep PoaunHon,
rOpAOCTU 3a CBOW KpaK, cBOl PoguHy, CBOW A3bIK 1
KYAbTYpy, NPOLIOe U HacTosALee
MHOroHaunoHanbHoro Hapoaa Poccuu;

- LLEHHOCTHOE OTHOLEeHUe K rOCyAapCTBEHHbIM
CMMBONAM, UCTOPUYECKOMY U NPUPOLHOMY
Hacneauio, NaMATHUKAM, TPAAMLMAM HAPOA 0B
Poccuu, poctuxeHunam Poccum B Hayke, UCKycCTBe,
CMopTe, TEXHONOTUAX U TPYAE;

- naeiHas yoexaeHHOCTb, FOTOBHOCTb K CIIYXKEHUIO U
3awwmTe OTeYecTBa, OTBETCTBEHHOCTb 3a €ro Cyaboy;
OCBOEHHbIE 00yYaoLMMUCA MEXNPELMETHbIE
NOHATUS U YHUBEPCaNbHble yyeOHble AeNCTBUS
(perynaTuBHbIe, NO3HaBATENbHbIE,
KOMMYHUKaTUBHbIE);

- CNOCOBHOCTb UX UCMOb30BAHUSA B NO3HABATENbHON

W COLMANbHOMN NPAKTUKe, TOTOBHOCTL K
CaMOCTOATENIbHOMY MIAHUPOBAHMUIO U
OCYLLECTBNEHMIO Y4EOHOII feaTenbHOCTH,
OpraHu3aLmm yyebHOro COTpyaHMYecTBa C

pe3ynbTata;



0K 07. CopeiicTBOBaTL COXpAHEHMIO
OKpyXatolen cpepbl,
pecypcocbepexeHuto, NPUMeHsATb
3HAHWA 06 U3MEHEHUM KNMMATA,
NpUHLMNbLI 6epexnnBoro
NpoM3BOACTBa, 3O PEKTUBHO
[EeNCcTBOBATb B Ype3BblYAMHBIX
cUTyaumsax

nefarornyeckumMm paboTHMKAMK U CBEPCTHUKAMMY, K
y4acTuio B NOCTPOEHUN UHAUBULYANTBHOW
o6pa3oBaTeNbHO TpaeKTopUM;

- OBNafieHne HaBblKaMu yyebHo-
“ccnefoBaTenbCKoM, NPOEKTHOM U COLMANbHOWM
AeATeNbHOCTH

B 061acTu 3K0N0rMYECKOro BOCNUTaHMA:

- COOPMMPOBAHHOCTb 3KONOTUYECKON KYNbTypbl,
NOHWUMAHMWE BIUAHUA COLUANbHO-IKOHOMUYECKNX
NpOLECCOB HA COCTOAHME NPUPOAHON U COLUANBHO
Cpefbl, 0CO3HaHMWe rnobanbHOro XxapakTepa
3KONOrMYecKnx npobnem;

- NN1aHWpPOBAHMe U OCyLLeCTBAeHNe AeNCTBUIN B
OKpyXalollei cpefie Ha OCHOBE 3HaHUSA Lienen
YyCTONYMBOrO Pa3BUTUA Y€N0BEYECTBa;

aKTMBHOE HenpuaTue AenCcTBUN, NPUHOCALLMX Bpes,
OKpyXatouien cpege;

- yMEeHWe NporHo3MpoBaTh HebNaronpusTHble
3KONOrMYecKne nocneaCcTema npeanpuHnUMaemMbix
LEeNCTBU, NpefoTBPaLLATL UX;

- paclmpeHue onbiTa AeATeNbHOCTU IKONOrUYECKO
HaNpaBNEHHOCTK;

- OBJIAi€HME HaBblKaMU y4ebHO-
nccnenoBaTenbCKON, NPOEKTHOM U COLMANbHOWM
LeATeNbHOCTH

- chOpMUPOBATb YMEHUSA NMPUMEHATb NONYYEHHbIE
3HAHWA ANs 00bACHEHUSA YCNOBMIA NPOTEKAHUA
hU3nYeCcKnx ABNEHUN B TPUPOAE U LS NMPUHATUS
NPAKTUYECKNX pelleHmit B NOBCEAHEBHOM XKU3HM
Ans obecneyeHuns 6e30MacHOCTM Npu obpaLLeHUM
C 6bITOBLIMM NPMOOPAMU U TEXHUYECKUMU
YCTPOWCTBAMM, COXPAHEHUS 3[0POBbS W
C06/1I04EHMA HOPM 3KOIOTUYECKOTO NOBELEHNS B
OKpyXXatowei cpefe; NoHMMaHWe Heob6XoLMMOCTH
NPUMEHEHUS LOCTUKEHUI HDU3NKM U TEXHONOTWiA
AN paLMOHaNbHOro NPUpOSONoNb30BaHMA;

- oBnagetsb (cchopMmpoBaTh NpefCTaBieHUA)
npasunamu 3anucu Gusnyeckux Gopmyn
penbedHO-ToYEYHOW cucTEMbl 0603HauYeHN J1.
Bpaitna (ansa cnenbix U cnaboBuasAWMX
obyyawowmxcs);

- chopMMPOBaTL YyMEHUS aHANM3UPOBATh U
OLeHUBAaTb NOCNEACTBMUA OLITOBOM U
NPOM3BOACTBEHHOMN AEATENLHOCTU YENIOBEKA,
CBA3aHHOW C PU3NYECKUMU NpoLeccamu,
NO3WLMIA 3KONOTMYECKOI Ge3onacHoCTH;
npeLcTaBAeHU O PaLMOHANbHOM
NPMPOLONONb30BAHNM, A TAKIKE PAa3yMHOM
MCNONb30BAHUMN LOCTUXEHUI HAYKU U TEXHONOTUA
ANs fanbHellwero pa3BuTUs Yen0BEYECKOro
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fIK3...

3 K yka3sbiBatoTca B cootsetcTeumn ¢ ®rocC CMNO peanusyemoit npodeccum / cneumanbHOCTH

obuiecrsa
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1. TOYPOYHbIN TEMATUYECKWIA NJAH
YuebHbiil rog

OucumnnnHa ®usuka

CneuuanbHocTs / npodeccus 13.02.11 TexHUYecKas 3KCnayaTaLuus U 06CyKUBAHUE INEKTPUYECKOTO U INEKTPOMEXaHUYECKoro 060pyaoBaHUa (Mo oTpacsm)

lpenopasatens
Ne HaumeHoBaHue Konunuec Tun 3anATUA MexgucuunamHapHsole JlononHuTenbHas OcHaweHune*** Tun oueHoYHbIX
pasgenos TBO (of: 17 Jlutepatypa* (cneynansHoe, MeponpuUaTUi
“Tem yacos JOrn0NIHNTEIbHOE)

1 BeepeHue. Pusuka 2
MeTOfAbl HAy4HOro
no3HaHuA

2 Pa3pen 1 MexaHuka 12 Omutpuesa, B. ®.

®usuka ans npodeccuii
M cneuuanbHoCTen
TEXHUYECKOro
npocduns: yyebHuK ans
06pa3oBaTeibHbIX
yypexneHui
HAYaNbHOro W CpefHero
npodeccroHanbHoro
obpasoBaHus / B. O,
[mutpuesa. — 2-e usg,,
ctep. — M.:
N3paTenbCKui LeHTp
«Akapgemusay, 2019. -
448 c.

3 Tema 1.1 OcHosbl 2
KUHEeMaTUKu

4 I'pada 6 — 3anonHAETCA B Cydae NpUMeHeHMs 0cobeHHOro 060pyA0BaHUA MACTEPCKUX U APYTUX HETUMMUYHbIX CUTYaLMAX.



4 MexaHuyeckoe KombuHupoBaHHoe YCTHbI
LBVUXEHMWE U ero Bupbl. 3aHATHe WHOMBUAYANbHBIN
OTHocUTenbHOCTD onpoc
MeXaHWYeCcKoro
LBUXEHUS

5 Tema 1.2. OcHosbl
LOUHAMUKN

6 OcHoBHas 3ajava KombuHupoBaHHoe YCTHbI
AUHAMUKW. 3aKoHbl 3aHATHE (hpOHTANbHBIN
MexaHUKu HbloToHa onpoc

7 Cunbl B npupoge. Cuna KombuHupoBaHHoe TectupoBaHue
TAXECTM M cuna 3aHATHe
BCEMUPHOTO
TATOTEHUA. 3aKoH
BCEMUPHOTO
TATOTEHUA

8 Tema 1.3
3aKOHbl COXpaHeHus B
MeXaHuKe

9 Wmnynbc Tena. 3akoH Kom6uHnpoBaHHoe YcTHBIN
COXPAHEHUA UMNyNbCa 3aHATHE WHOMBUAYANbHBIN

onpoc

10 | Mexannyecran pabora KombuHupoBaHHoe |06uenpodeccmoHanbHbl |[mMutpuesa, B. ©. 06opynoBaHue OueHka pewweHus
U MOLYHOCTb. 3aKOH 3aHATHe e aucumnauuel: OcHoBbl | Pu3nka ans npodeccuii | nabopatopuu pacyeTHbIX 3afay
COXpaHeHns 3NEKTPOHUKMN U U cneuunanbHocTen TexHuyeckon
MexaHnyeckon CXeMOTEXHUKH, TEXHUYECKOro MeXaHMWKU
3HEprun’ InekTpobesonacHocTb, |npocuns: y4ebHUK ans

INeKTPOTEXHUKA, 06pa3oBaTeNibHbIX
MEXAUCLUNNUHAPHBIE | YYPEXAeHUN

Kypcol: MAK.01.03 HAYanbHOro U cpegHero
OCHOBbI TEXHMYECKOM npogeccMoHanbHoOro

3KCnyaTauum u
06CnyKUBaHMA
3/1EKTPUYECKOTO U

obpasoBaHus / B. ®.
OmuTpuesa. — 2-e u3g,.,
crep. — M.:

5 KypcrBom BblaeneHbl TeMbl, UMeroLwme I'IpOd)eCCVIOHaJ'IbHO 3Ha4YMMYHO HanpaB/1EeHHOCTb.
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3/1eKTPOMEXAHUYECKOTO
obopynoBaHus,
MAK.02.01 Tunosble
TeXHONOrnyeckune
npouecchl
00CNyXMBaHMA ObITOBbIX
MalmWH 1 NpMbopoB.

N3paTenbCkuin LeHTp
«Akapemusay, 2019. -
448 c.

11 | Pewenne 3agay ¢ 2 KombuHuposaHHoe |06wenpocdeccmoHanbhbl |[mutpuesa, B. .
npogpeccHoHanbHolH 3aHATHe e AUCLMUNNNHDI: ®u3uka pns npodeccuii OueHKa pelweHus
HanpasieHHoCTsI0 110 InekTpobe3onacHocTb, | U cneyunanbHocTel 3apay
paspeny «Mexarnkay INEeKTPOTEXHUKA, TEXHUYECKOro npodeccuoHanbHo
MEeXOMCLMNANHAPHbIE npoduns: yyebHUK ans W HanpaBiIeHHOCTH
Kypcol: MAK.01.03 06pa3oBaTeibHbIX
OCHOBbI TEXHMYECKOM yupexaeHui
3KcnnyaTaLum u Ha4YaNnbHOro U CpeaHero
06CnyXNBaHUSA npotheccuoHanbHOro
INEKTPUYECKOTO M obpasoBaHus / B. O.
anekTpomexaHuyeckoro |[mutpuesa. — 2-e u3g.,
060pyAoBaHus, cTep. — M.:
MAK.02.01 Tunosble N3paTenbCKui LeHTp
TeXHONnornyeckune «AKkapemusay, 2019. -
npoteccsl 448 c.
006CNyXKNBaHMA ObITOBbLIX
MalUMH 1 NpMbOpOB.
12 Pa3gen 2. 38
MonekynsapHas
¢usmnka un
TePMOJMHaMMIKA
13 |Tema 2.1 6
OcHOBbI MONEKYNAPHO
- KUHETUYEeCKoM
Teopuu
14  |OcHoBHble MONOXKEHUS 2 KombuHupoBaHHOe
MONEeKyNAPHO- 3aHATHe
KUHETUYEeCKoM TectupoBaHue

Teopuu. CTpoeHue
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razoo6pasHbix,
KUIOKUX U TBEPAbIX TEN

15 | OcHoBHOe ypaBHeHUe KombuHupoBaHHoe YCTHbI
MONIeKyNApHO- 3aHATHe thpoHTaNbHbIN
KMHETMYeCKON Teopum onpoc
ra3os. Temneparypa u
ee n3mepeHue

16 | VpasHenne cocroaHna KombuHuposaHHoe |06wenpocdeccmoHanbhbl |[Amutpuesa, B. . 06opypoBaHue OueHKa pelleHus
U[eaNbHoro raza 3aHATHe e AUCLMUNINHBI: ®u3uka pns npodeccuii | nabopatopuu pacyeTHbIX 3afay
[a30Bbi€ 3aKOHBI. INeKTPOTEXHMKA, M cneuunanbHoCTeN MaTepUanoBeAeHu

MaTepuanoBepneHue, TEXHUYECKOro A
N3meputenbHas TexHUKa, [npoduns: yuebHUK ans
MeXAUCUMNNMHAPHbIE  |0Opa3oBaTeNbHbIX 06opypoBaHue
Kypcol MAK.04.01 yupexaeHui MaCTepCKuX
CnecapHoe u cnecapHo- |HavanbHOro U CPeLHEero | cnecapHo-
cbopoyHoe geno, NpoheccUoHaNbHOro | MEXaHUYeCcKo u
MAK.04.02 obpasoBaHus / B. ®.  |[371eKTPOMOHTAXHO
INEKTPOMOHTaXHoe AmuTpunesa. — 2-e u3g., |1

peno, MI1K.01.03 crep. — M.:

OcHoBbI TEXHUYECKOW N3patenbCKkuim ueHTp

3KcnayaTauum u «Akapemusy, 2019. -

06CnyXNBaHUSA 448 c.

3NEKTPUYECKOTO U

3/1eKTPOMEXaHUYECKOr0

060pynoBaHuUS.

17  |NlabopaTtopHas pabota JlabopatopHoe OueHka
N1 N3yyeHune ogHoOro 3aHATHe BbIMOJIHEHUS
13 M30NpoLEeCcCoB nabopatopHoit

paboTbl

18 | PeweHne 3agay ¢ KombuHuposaHHoe |O6uenpodeccnoHanbHbl |[mutpuesa, B. ©. OueHka peweHus
npogpeccHoHanbHolH 3aHATHE e AUCLMUNINHBI: ®usuka ans npodeccuii 3apay
HanpasieHHOCTbI0 INEKTPOTEXHUKA, U cneuunanbHoCTen npoceccuoHanbHoO

MaTepuanoBepaeHue, TEXHUYECKOro W HanpaBNEeHHOCTH
N3meputenbHas TexHUKa, [npoduns: yyebHUK ans

MEXAMCUMNNUHAPHbIE | 0Opa3oBaTeNbHbIX

Kypcbl MIIK.04.01 yyYpexneHui
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CnecapHoe u cnecapHo-
cbopoyHoe aeno,
MIK.04.02
INEKTPOMOHTaXHOoe
neno, MAK.01.03
OCHOBbI TEXHMYECKOIA
3KcnnyaTaLum u

HaYyanbHOro W CpefHero
npoteccoHanbHOro
obpasoBaHus / B. ®.
AmuTpuesa. — 2-e u3g,.,
ctep. — M.:
N3paTenbCkuin LeHTp
«Akapemusay, 2019. -

06CnyXnBaHUSA 448 c
3NEKTPUYECKOTO U
3NEKTPOMEXaHNYECKOro
0bopynoBaHus
19 |Tema 2.2
OcHosbl
TEPMOAMHAMUKM
20 |BHyTpeHHAs aHeprua KombuHnpoBaHHoe TectupoBaHue
MAEaNbHOrO rasa. 3aHATUe
YpaBHeHue TeNN0BOro
banaHca
21 epBoe Hayano Kom6uHnpoBaHHoe NHanBuayanbHbI
TEePMOAUHAMUKN. 3aHATHe YCTHbI onpoc
Bropoe Havano
TEPMOJMHAMUKM
22 Tennossle gsurarenn. KombuHupoBaHHoe |06uenpodeccmoHanbHbl |[mMutpuesa, B. ©. O6opynoBaHue OueHka pewweHus
K1/ rennosoro 3aHATHe e AUCLUNNUHBI: ®u3nka pns npodeccuii | nabopatopuu KayeCTBEHHbIX W
Asuraresia INeKTPOTEXHUKA, U cneumanbHoCTei TexHuueckoi pacyeTHbIX 3aay
MaTepuanoBegeHue v TEXHWYECKOrO MeXaHUKW
BNA U3yyeHus npoduns: yyebHUK pns
MEXAMCLUUNNNHAPHbIX 06pa3oBaTeNbHbIX
Kypcos: MAK.01.03 yUYpexaeHuni 06opynoBaHue
OCHOBbI TEXHMYECKOA HayanbHOro M cpeaHero |nabopaTopuu
aKcnayaTauum u npodeccMoHanbHoro | 3neKTpoCcHabXeHu
06CnyXnBaHUSA obpasoBaHus /B. ®. e
3ANEKTPUYECKOro U Amutpuesa. — 2-e u3g,.,
aNeKTpoMexaHuyeckoro |crep. — M.:
o6opynoBaHMs. WN3patenbCkuin LeHTp
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«Akapemuay, 2019. -
448 c.

23 |PeweHne 3agay KombuHupoBaHHoe OueHKa pelleHus
3aHATHe KaueCTBEHHbIX W
pacyeTHbIX 3afa4

24 | PeweHne 3agay ¢ KombuHuposaHHoe |06wenpocdeccmoHanbhbl |[Amutpuesa, B. . OueHKa peleHus
npogeccHoHanbHoH 3aHATHe e AUCLUNNNHDI: ®u3uka pns npodeccuii 3apay
HanpasieHHOCTb10 INeKTPOTEXHWKA, U cneunanbHocTen npoceccroHanbHo

MaTepuanoBepgeHue TEXHUYECKOro W HanpaBNeHHOCTK
ANA U3yyeHus npodunsa: yuebHuK ans
MEXANCLMUNANHAPHbIX 06pa3oBaTeNbHbIX
Kypcos: MAK.01.03 yupexaeHuni
OCHOBbI TEXHMYECKOA HaYaNbHOrO W CpefHero
3KcnnyaTaLum u npotheccuoHanbHOro
06CnyXNBaHUSA obpasoBaHus / B. O.
3NEKTPUYECKOTO M Omutpuesa. - 2-e u3g.,
aneKTpomMexaHuyeckoro |crep.— M.:
060pyAoBaHMs. N3paTenbckuii LeHTp
«AKkapemuay, 2019. -
448 c.

25 |Tema2.3
ArperaTHble
COCTOAHMA BewecTsa 1
(ha3oBble nepexops

26 WcnapeHue u KombuHupoBaHHoe TectupoBaHue
KOHAeHcaums. 3aHATHe
HacbllweHHbIM nap u
ero CBOMCTBA.

27 | CBoWCTBa XMAKOCTEN. Kom6uHupoBaHHoe YcTHBIN
[oBEpPXHOCTHBIN CIOM 3aHATUE (pOoHTaNbHbIN
XUAKOCTHU. onpoc
KanunnapHole
AIBNIEHUA

28 Kpucrannuyeckue u Kom6uHupoBaHHoE TectupoBaHue
amop@Hble Tena. 3aHATHe
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CoiicTBa TBEpAbIX
Tes.

29 Tennosoe KombuHuposaHHoe |06wenpocdeccmoHanbhbl |[Amutpuesa, B. . 06opypoBaHue OueHKa pelleHus
pacumpenne T8epabIx 3aHATHe e AUCLUNANHBI: ®u3nka pns npodeccuii | nabopatopuu KaueCTBEHHbIX U1
TeN1 U XugKoCTEN InekTpobe3onacHoCTb, | M CneunanbHoOCTen MaTepuanoBefeHN |pacyeTHbIX 3aaay

MaTepuanoBepaeHue, TEXHUYECKOro A
MEXLUCUMNINHAPHbIE npoduns: yyebHuK pns

kypcel: MOK.01.03 06pa3oBaTeNbHbIX 06opynoBaHue
OCHOBbI TEXHUYECKOI yupexneHui MacTepCKuX
3KcnnyaTaLum u HaYaNbHOTrO U CPefHero | cnecapHo-
06CNyXNBaHUA NpodecCcMOHaNnbHOr0 | MexaHW4yeckom u
INEKTPUYECKOTO M obpasoBaHus / B. ®.  |[371e€KTPOMOHTAXHO
3/IeKTpOMexaHuyeckoro |[mutpuesa. — 2-e u3g., |
obopynoBaHus, cTep. — M.:

MAK.02.01 Tunosble N3paTenbCkui LeHTp

TexHonornyeckune «Axkapemusay, 2019. -

npouecchl 448 c.

06CnyXKMBaHNS ObITOBbIX

MallMH 1 NpubOpOB.

30 |NlabopatopHas pabota JlabopatopHoeHoe |06wenpodeccnoHanbHbl |AMutpuesa, B. . 06opynoBaHue OueHka
N2 Onpegenetne 3aHATHE e AUCLMUNINHBI: ®u3nka pns npodeccuii | nabopatopuu BbINOJIHEHUA
BIAHOCTH BO3JYXa InekTpobe3onacHocTy, | U cneyunanbHocTel MaTepuanoBefieHn |nabopaTopHoil

MatepuanoBepneHue, TEXHUYECKOro A paboTbl
MEXAUCLMUNANHAPHBIE npocuns: yyebHuK ans
kypcol: MAK.01.03 06pa3oBaTeibHbIX
OcHOBbI TEXHUYECKO yypexneHui
3KcnnyaTaLum u HAYaNbHOro W CpefHero
o6cnyxnBaHus npocheccuoHanbHOro
INEKTPUYECKOTO M obpasoBaHus / B. O,
3NIeKTpOMexaHuyeckoro |[mutpuesa. — 2-e u3g.,
o6opypoBaHus, cTep. — M.:

MAK.02.01 TunoBble WN3patenbckui LeHTp
TexHonornyeckmne «Akapemusay, 2019. -
npoweccsl 448 c.

06CNyXNBAHMA ObITOBbLIX
MaLWWH 1 NpubopoB
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31 |NlabopatopHas pabota JlabopatopHoe O6wenpodeccrmoHanbHbl |AmuTpuesa, B. @. 06opynoBaHue OueHka
Ne 3 Onpegenenne 3aHATHe e AUCLMUNINHBI: ®u3uka pns npodeccuii [ nabopatopuu BbINOSIHEHUA
Ko3g@uyneHTa MatepuanoBepeHue, W cneumanbHoCcTen 3/IeKTPUYECKOro U [nabopaTopHoit
MT0BEPXHOCTHOIO MEXAUCLUNNUHAPHBIE | TEXHWYECKOro 3NeKTpoMexaHuyec | paboTbl
HaTAMEHNA MHUGKOCTH Kypcol: MAK.01.03 npoduns: yyebHUK pns |Koro
OCHOBbI TEXHUYECKOI 06pa3oBaTeNbHbIX 060pyaoBaHuS;
3KcnnyaTaLum u yYpexaeHun
obcnyxnBaHus HayanbHoro u cpepHero [ 06opynoBaHue
3NEKTPUYECKOTO U npodeccuoHanbHoro  |nabopatopuu
3/IeKTpoMexaHnyeckoro |obpasosaHus / B. ®.  |matepuanosepeHu
060pyAoBaHus, Omutpuesa. — 2-e n3g., | A
MAK.02.01 Tunosbie ctep. — M.:
TeXHONOornyeckKune N3paTenbCckuii LeHTp
npoueccsl «Akapemunay, 2019. -
06CnyKMBaHUA ObITOBbIX |448 C.
MalWH 1 NpMbopoB
32 PeweHwne 3apav Kom6uHupoBaHHoe OueHka pelweHus
3aHATHe KaueCTBEHHbIX 1
pacyeTHbIX 3aau
33 Pewerne 3agay ¢ KombuHuposanHoe |06wenpodeccnoHanbHsl |Omutpuesa, B. @. OueHka peweHus
npogpeccHoHanbHoH 3aHATHE e AUCLMUNINHBI: ®usnka pns npodeccuii cENED
HanpasieHHoCTs10 InekTpobe3onacHocTb | U cneyunanbHocTel npogeccMoHanbHo
INeKTPOTeXHMKA, TEXHUYECKOro 7
MaTtepuanoBepeHue, npocuns: yyebHuK ans HanpaBneHHOCTH.
MEXAUCUMNNUHAPHbIE | 0Opa3oBaTeNbHbIX
kypcbl: MAK.01.03 yypexaeHui
OCHOBbI TEXHUYECKOA HAYaNbHOro W CpefHero
3KcnayaTauum u npogeccMoHanbHoOro

06CnyKUBaHMA
3/1eKTPUYECKOro U
3/1eKTPOMEXaHNYECKOro
0bopynoBaHus,
MAK.02.01 Tunosbie
TEXHONOTNYecKne
NpoLEecchl

obpasoBaHus / B. O,
[mutpuesa. — 2-e usg,,
ctep. — M.:
N3paTenbCkuin LeHTp
«Akapgemusay, 2019. -
448 c.
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00CNyXMBaHMA ObITOBbLIX
MalWH 1 NpMbopoB

34 |KoHTponbHas paborta 2 [poBepKa 1 KOHTPONb OueHka
N2l «MonekynsapHas 3HaHU KOHTPONbHOW
hu3nka u paboThl
TEPMOJMHAMUKAY
35 |Paspen 3. 74
AneKTposMHaAMMKa
36 (Tema3.1 10
JInekTpuyeckoe none
37 | Inektpuyeckne 2 KombuHuposaHHoe |06wenpocdeccmoHanbHbl |[Amutpuesa, B. O. 06opypoBaHue OueHKa peleHus
3apagel. 3aKoH 3aHATHe e AUCLMUNINHBI: ®u3uka pns npodeccuii | nabopatopuu KayeCTBEHHbIX
COXPaHEeHNA 3apAaja. INeKTPOTEXHMKA, W cneumanbHocTen INEKTPOTEXHMKM U |3aaay
JakoH KynoHa. N3mepuTenbHas TeXHUKA, | TEXHUYECKOTO 3NEKTPOHUKH OpoHTaNbHbIiA
InekTpobesonacHoCcTb, |npoduns: y4ebHUK ans NUCbMEHHBbIN
MeXAUCUMNNUHAPHbIE  |00pa3oBaTeNbHbIX onpoc
Kypcol: MAK.01.03 yupexaeHuni
OCHOBbI TEXHMYECKOA HAYaNbHOrO W CpefHero
3KCnayaTaumum u npodeccrMoHanbHoro
06CnyXnBaHUSA obpasoBaHus / B. O.
3/1eKTPUYECKOro K OmuTpuesa. — 2-e n3ga.,
3NIeKTpOMexaHuyeckoro |crep. — M.:
obopynoBaHus, N3paTenbckuii LeHTp
MAK.02.01 TunoBsbie «Akagemusay, 2019. -
TexXHonornyeckue 448 c.
npouecchl
006CNyXKNBaHMA ObITOBbLIX
MalWWH 1 NpubopoB
38 |InekTpuueckoe none. 2 KombuHupoBaHHOe OueHka pelweHus
HanpsxeHHoCTb 3aHATHe KaueCTBEHHbIX 1
3NeKTPMYEeCcKoro nons pacyeTHbIX 3afay
39 |/lposogHuku u 2 KombuHupoBaHHoe |06uenpodeccmoHanbHbl |[mMutpuesa, B. ©. 06opypoBaHue OueHka peweHus
ANINIEKTPHKH B 3aHATHe e AUCLUNANHBI: ®u3nka ans npodeccuit | nabopatopum Kenc-3afaHum
/IEKTPHYECKOM r10/1€ INeKTPOTEXHMKA, W cneumanbHoCcTen IneKTpocHabXeHU
MatepuanoBepeHue, TEXHUYEeCKoro f.

npounsn: yyebHuK ans
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N3meputenbHas TeXHUKA, | 0Opa3oBaTenbHbIX 06opypoBaHue
InekTpo6e30nNacHOCTb, |yYpexaeHuil MacTepCKux
MEXAUCLUNINHAPHBIE HayYanbHOro W CpefHero | cnecapHo-
Kypcol: MAK.01.03 npodeCcCUOoHaANbHOTO | MexaHU4yecKow K
OCHOBbI TEXHMYECKOIA obpasoBaHus / B. O. 3/IEKTPOMOHTAXHO
3KCnayaTauuu un Amutpuesa. — 2-e usp., |
06CcnyXKunBaHMA cTep. — M.:
3NEKTPUYECKOro M N3paTenbCkuii LeHTp
aNeKTpomexaHnyeckoro |«Akagemusy, 2019. -
060pyAoBaHus, 448 c.
MAK.02.01 Tunosbie
TeXHON0orMyecKune
npoueccel
00CNyXNBAHMA ObITOBbLIX
MallMH 1 NpMbopoB.
MK 02.02 [lnarHocTuka
W KOHTPONb
TEXHUYECKOro COCTOAHUSA
ObITOBOW TEXHUKM
40 |MoteHuwnan. Pabota KombuHnpoBaHHoe OpoHTanbHbI
cun 3aHATUE NUCbMEHHbIN
3NEeKTPOCTaTUYECKOro onpoc
nons
41 | KoHgeHcaropesl. KombuHupoBaHHoe |06uenpodeccmoHanbHbl |[mMutpuesa, B. @. OueHka pelweHus
IHeprua 3aHATHE e AUCLMUNINHBI: ®usuka pns npodeccuii | 06opyaoBaHue KaueCTBEHHbIX 1
3/IGKTPHYECKOro noNA INeKTPOTEXHUKA, W cneuuanbHocTen nabopartopuu pacyeTHbIX 3aAau
MatepuanoBepneHue, TEXHUYECKOro INEKTPOTEXHUKM U
N3mepuTenbHas TexHuKa, [npoduns: y4ebHUK Ans |3NeKTPOHUKM
InekTpobe3onacHoCTb, |06pa3oBaTE/IbHbIX
MEXAUCLUUNNUHAPHBIE | yYPEeXaeHUN
Kypcbl: MAK.01.03 HayasbHOro n cpegHero
OCHOBbI TEXHUYECKOM npogeccMoHanbHoOro

3KCnyaTauum u
06CnyKUBaHMA
3/1eKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO

obpasoBaHus / B. ®.
OmuTpuesa. — 2-e u3g,.,
ctep. — M.:
N3paTenbCKui LeHTp
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060pyAoBaHus,
MAK.02.01 Tunosbie
TEXHONOTnYecKne
npoueccsi
06CNyXKNBaHMA ObITOBbIX
MalWH 1 NpubOopoB.
MK 02.02 [lnarHocTuka
W KOHTPOJb
TEXHUYECKOr0 COCTOAHMUS
ObITOBOV TEXHUKM

«Akapemuay, 2019. -
448 c.

42 |JlabopatopHas pabota KombuHuposanHoe |06wenpodeccnoHanbHsl |Omutpuesa, B. @. 06opypoBaHue OueHka

N4 Onpegenernne 3aHATUE e LUCLUNNUHBI: ®u3nka pns npodeccuii | nabopatopuu BbINOJIHEHUA
/1eKTpHYecKos INeKTPOTEXHMKA, W cneymanbHocTen INeKTPOTEXHUKM U |nabopaTopHOii
emMKocTH MaTtepuanoBsegeHue, TEXHUYECKOro 3NEKTPOHUKH paboTbl
KOHfZeHcaTopoB N3mepuTenbHas TexHuka, [ npoduns: yyebHuk ans

InekTpobe3onacHoCTb, |06pa3oBaTeNbHbIX

MEXAMCUMNIUHAPHbIE  |yYpeXaeHui

Kypcol: MAK.01.03 HAYaNbHOTO W CpefHero

OCHOBbI TEXHMYECKOA npodeccroHanbHoro

3KcnNyaTaLum u obpasoBaHus / B. O,

o6cnyxnBaHus Omutpuesa. — 2-e u3g.,

3/1eKTPUYECKOro K cTep. — M.:

3N1eKTPOMExXaHn4eckoro |M3patenbckuim LeHTp

060pyAoBaHus, «Akapemusy, 2019. -

MIK.02.01 Tunosble 448 c.

TEXHONOrnyecKne

npouecchl

006CNyXKNBaHMA ObITOBbLIX

MalWWH 1 NpubopoB

43 | Pewenne 3agay ¢ KombuHupoBaHHoe |06uenpodeccmoHanbHbl |[mMutpuesa, B. ©. OueHka peweHus

npogpeccHoHanbHolH 3aHATUE e LUCLUNNUHBI: ®usuka ans npodeccuii 3afay
HanpasneHHoCTbI0 INeKTPOTEXHMKA, W cneumanbHocTen npogeccMoHanbHo

MaTtepuanoBepeHue, TEXHUYECKOro W HanpaBAeHHOCTU

N3mepuTenbHas TexHuka, [ npoduns: yuebHuk ans

InekTpobesonacHocTb, |06pa3oBaTeNbHbIX

yyYpexaeHunin
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MEXAMCUUMIMHAPHbIE
Kypcol: MAK.01.03
OCHOBbI TEXHMYECKOIA
3KCnayaTaumum u
06CnyXnBaHUSA
3/1eKTPUYECKOro U
3/1eKTPOMEXaHUYECKOr0
060pyAoBaHus,
MAK.02.01 Tunosbie
TEXHONOrnYecKkne
npouecchl
06CNyXNBAHMA ObITOBbLIX
MalWH 1 NpMbopoB

HaYyanbHOro W CpefHero
npoteccoHanbHOro
obpasoBaHus / B. ®.
AmuTpuesa. — 2-e u3g,.,
ctep. — M.:
N3paTenbCkuin LeHTp
«Akapemusay, 2019. -
448 c.

44 |Tema 3.2 10
3aKOHbI NOCTOSAHHOTO
TOKa

45 |Ycnosus, 2 KombuHupoBaHHOe TectupoBaHue
HeobxofuMble ans 3aHATHe
BO3HUKHOBEHUA
3NEeKTPUYECKOro ToKa.

Cunatoka u nIOTHOCTb
TOKa.

46 | 3aBucumocrs 2 KombuHuposanHoe |06wenpodeccuoHanbHbl |Amutpuesa, B. @. O6opynosaHue OueHka pelweHus
3/IGKTPHYECKOro 3aHATHe e LUCLUNNUHBI: ®usuka pns npodeccuii | nabopatopuu KayeCTBEHHbIX W
CONpPOTHBAICHNA INEeKTPOTEXHUKA, U cneumanbHoCTei INEeKTPOTEXHUKN U | pacyeTHbIX 3ajau
fIPOBOJHHUKOB OT MaTepuanoBepgeHue, TEXHWYECKOrO ANEKTPOHUKM
Temneparypsi. N3meputenbHas TexHUKa, [npoduns: yuebHUK ans
(CBepxnpoBognmocts InekTpobe3onacHoCTb, |06pPa30BaTEbHbIX

MEXOUCUMNANHAPHbIE | YYPEeXAEeHUN
Kypcol: MAK.01.03 HAYanbHOro U cpegHero
OCHOBbI TEXHMYECKOA npodeccroHanbHoro

3KCcnayaTaunn u

obpasoBaHus / B. O,

06CnyKMBaHMA Amutpuesa. — 2-e u3g.,
3/1eKTPUYECKOTO U cTep. — M.:
3/1eKTpoMexaHnyeckoro |M3patenbckuit LeHTp
060opynoBaHus,
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MAK.02.01 Tunosble
TEXHONOTNYecKne
npoLecchl
06CnyXM1BaHNS ObITOBbIX
MalMH 1 NpubopoB

«Akapemuay, 2019. -
448 c.

47 | 3akoH Oma gia KombuHuposaHHoe |06wenpocdeccmoHanbhbl |[mutpuesa, B. . 06opypoBaHue OueHKa pelleHus
yyacrka yenu. 3aKoH 3aHATHe e AUCLUNANHBI: ®u3uka pns npodeccuii | nabopatopuu KayeCTBEHHbIX 1
Oma 4714 nosHo# yenu INEKTPOTEXHUKA, U cneymnanbHocTel INEKTPOTEXHUKM U | pacyeTHbIX 3a4au

MaTtepuanoBepeHue, TEXHUYECKOro 3NEKTPOHUKH
N3mepuTenbHas TexHuka, [ npoduns: yuebHuk ans
InekTpobe3onacHoCcTb, |06pa3oBaTeNbHbIX
MEXAUCLUNNUHAPHBIE | YYPEXAEHUN

Kypcol: MAK.01.03 HAYaNbHOTO W CpefHero
OCHOBbI TEXHUYECKOIA npodeccrMoHanbHoro
3KcnayaTauum u ob6pasoBaHus / B. ®.
06CnyXNBaHUSA AmuTpuesa. — 2-e u3ga.,
3NIeKTPUYECKOro U ctep. — M.:
3/IeKTPOMExXaHN4eckoro |M3patenbckuit LeHTp
060pyAoBaHus, «AKapgemus», 2019. -
MAK.02.01 Tunosble 448 c.
TEXHONOrnyecKne

npouecchl

006CNyXKNBaHMA ObITOBbLIX

MalnH 1 NpubOpOB.

MK 02.02 [lnarHocTuka

W KOHTpONb

TEXHUYECKOro COCTOSHUS

ObITOBOW TEXHUKM

48 | Inextpnyeckne yenu. KombuHuposanHoe |06wenpodeccuoHanbHbl |Amutpuesa, B. @. O6opynosaHue OueHKa pelleHus
llapannensroe n 3aHATUE e AUCLUNANHBI: ®usnka ans npodeccuit | nabopatopum Kenc-3afaHum
10CNE[0BaTENbHOE INeKTPOTEXHMKA, W cneumanbHocTei INEKTPOTEXHUKM U
coegnHeHne InekTpo6e30nacHOCTb, |TEXHUYECKOTO INEKTPOHUKH
fpOBOAHHKOB N3mepuTenbHas TexHuka, [ npoduns: yuebHuk ans

MeXAUCUMNNMHAPHbIe  [00pa3oBaTeNbHbIX
kypcbl: MAK.01.03 yYpexaeHun

OCHOBbI TEXHUYECKOM

Ha4yalbHOro U CpepHero
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3KCnayaTaumum u
06CnyKnBaHMA
3/1eKTPUYECKOro U
3/1eKTPOMEXaHUYECKOr0
060pyAoBaHus,
MAK.02.01 TunoBble
TEXHONOrUYecKne
npouecchl
06CnyXMBaHNS ObITOBbIX
MalWH 1 NpubOopoB.
MK 02.02 [lnarHocTuka
W KOHTPOJb
TEXHUYECKOrO COCTOSHMUS
ObITOBOW TEXHUKM

npoteccnoHanbHOro
obpasoBaHus / B. O.
Amutpuesa. — 2-e usg,,
crtep. — M.:
N3paTenbCKuin LeHTp
«Akapemusay, 2019. -
448 c.

49 | 3akoH [moyna-JleHya. KombuHuposaHHoe |06wenpodeccmoHanbhbl |[Amutpuesa, B. O. 06opypoBaHue OueHKa peleHus
Pabora n MoLHOCTH 3aHATHe e ANCLUUNINHBI: Ousnka ans npodeccuit | nabopartopum KQueCTBEHHbIX U
MIOCTOAHHOIO TOKa INEKTPOTEXHUKA, W cneunanbHoCcTel INEKTPOTEXHUKN U | pacyeTHbIX 3aaay

MatepuanoseaeHue, TeXHUYeCKoro 3/IEKTPOHMKM.
N3mepuTenbHas TexHuka, [ npoduns: yuebHuk ans
InekTpobe3onacHoCcTb, |06pa3oBaTeNbHbIX
MEXAUCLUUNAUHAPHBIE | YYPEXAEHMIA

Kypcol: MAK.01.03 HAYaNbHOTO W CpefHero
OCHOBbI TEXHUYECKO npoheccMoHanbHoro
3KcnayaTaumum u o6pasoBaHus / B. ®.
06CnyKunBaHMA Omutpuesa. — 2-e u3f.,
3/IEKTPUYECKOTO U crep. — M.:
3/IeKTpoMexaHnyeckoro |M3patenbckuit LeHTp
060pyaoBaHus, «Akapemusy, 2019. -
MIK.02.01 Tunosble 448 c.
TEXHOJNIOrMYecKue

npoLecchl

06CNyXNBAHMA ObITOBbLIX

MalWWH 1 NpMbopoB

50 |JlabopaTtopHas pabota JlabopatopHoe O6wenpodeccroHanbHbl |AmuTpuesa, B. O. OueHka
Ne5 Onpegenexne 3aHATHe e ANCLUNNHBI: ®usnka ans npodeccuit | 06opyposaHue BbINOJIHEHUS
YAenbHoro INEKTPOTEXHMKA, W cneunanbHoCTeN nabopatopuu

32



COrnpoTHBIEeHNA InekTpo6e30nacHOCTb, |TEXHUYECKOTO INeKTpOTEXHUKM U |nabopaTopHOW
MIPOBOAHNKA N3meputenbHas TexHUK, [ Npoduns: y4ebHUK Jns | INEKTPOHUKM. paboTbl

MEXAMCUMNNMHAPHbIE | 0Opa3oBaTeNbHbIX

Kypcol: MAK.01.03 yupexaeHuni

OCHOBbI TEXHUYECKOA HAYaNbHOro W CpefHero

3KcnayaTauum u npodheccuoHanbHOro

06CcnyXKunBaHMA obpasoBaHus / B. O.

3N1eKTPUYECKOro U Omutpuesa. — 2-e u3g.,

3NeKTpoMexaHuyeckoro |crep. — M.:

o6opynoBaHus, N3paTenbCkuii LeHTp

MAK.02.01 Tunosbie «Akapemusay, 2019. -

TeXHOJIOrnyecKune 448 c.

npoueccel

00CNyXNBAHMA ObITOBbLIX

MalmWH 1 NpMbopoB.

51 |JlabopaTtopHas pa6oTa JlabopatopHoe O6wenpodeccroHanbHbl |AmuTpuesa, B. O. 06opypoBaHue OueHka

N6 Onpegenetne 3aHATHe e AUCLMUNINHBI: ®u3nka ans npodeccuit | nabopatopum BbINOJIHEHUA
TepPMUYECKOro INEKTPOTEXHUKA, M cneunanbHoCcTen INeKTPOTEXHUKM U |NabopaTopHOIii
KosgppnymenTa InekTpo6E30NacHOCTb, |TEXHUYECKOTO ANEKTPOHUKM paboTbl
COMpPOTHB/IEHNA MEAHN MatepuanoBepneHue, npoduns: yyebHUK pns

MEXAMCUMNNUHAPHbIE | 0Opa3oBaTeNbHbIX

Kypcol: MAK.01.03 yupexneHui

OCHOBbI TEXHMYECKOA HAYaNbHOrO W CpefHero

3KcnayaTaumum u npocheccuoHanbHOro

06CnyKunBaHMA obpasoBaHus / B. O,

3/1eKTPUYECKOr0o U Omutpuesa. — 2-e u3g.,

3NIeKTpOMexaHuyeckoro |crep. — M.:

o6opynoBaHus, N3paTenbCckuii LeHTp

MIK.02.01 Tunosble «Akapgemuay, 2019. -

TexHonoruyeckue 448 c.

npouecchl

06CNyXNBAHMA ObITOBbLIX

MalWWH 1 NpMbopoB

52 |JlabopaTtopHas pa6ota JlabopatopHoe O6wenpodeccroHanbHbl |AmuTpuesa, B. O. 06opynoBaHue OueHka

N7 Usmeperne 34C n 3aHATUe e LUCLUNNUHBI: ®usuka pns npodeccuii | nabopatopuu BbINOJIHEHUA
BHYTDEHHEro INEKTPOTEXHUKA, M cneunanbHOCTEN
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COMpOTHB/IEHNA InekTpo6E30NaCHOCTb,  |TEXHUYECKOTO INeKTPOTEXHWKM U |NnabopaTopHOit
UCTOYHHNKE TOKA N3meputenbHas TexHUK, [ Npoduns: y4ebHUK Jns | INEKTPOHUKM. paboTbl
MeXAUCUMNNMHAPHBIE  |0Opa3oBaTeNbHbIX JlabopaTopHble
Kypcol: MAK.01.03 yupexaeHuni CTEHAbI
OCHOBbI TEXHMYECKOIA HaYanbHOro u cpegHero |«Ypanouka»
3KcnnyaTaLum u npodheccuoHanbHOro
06CcnyXKunBaHMA obpasoBaHus / B. O.
INEKTPUYECKOTO U Omutpuesa. — 2-e u3g.,
3NeKTpoMexaHuyeckoro |crep. — M.:
o6opynoBaHus, N3paTenbCkuii LeHTp
MAK.02.01 Tunosbie «Akapemusay, 2019. -
TeXHOJIOrnyecKune 448 c.
npoueccel
00CNyXNBAHMA ObITOBbLIX
MaluWH 1 NpMbopoB
53 |JlabopaTtopHas pa6ota JlabopatopHoe O6wenpodeccroHanbHbl |AmuTpuesa, B. O. 06opypoBaHue OueHka
Ne 8 3aHATHE e AUCLMUNINHBI: ®u3nka pns npodeccuii | nabopatopuu BbINOSIHEHUS
H3yyeHne 3aKOHOB INEKTPOTEXHUKA, M cneunanbHocTen INeKTPOTEXHUKM U |nabopaTopHOIiA
110C/1840BaTeNLHOIO 1 InekTpobe30nacHoOCTb, |TEXHUYECKOTO ANEKTPOHUKH. paboTbl
napannenbHoro N3meputenbHas TexHUKa, [ npoduns: yuebHuk ans |JlabopaTopHble
CoeqnHeHnn MEXAMCUMNNUHAPHbIE | 0Opa3oBaTeNbHbIX CTeHAbI
MPOBOJHNKOB Kypcol: MAK.01.03 yupexneHui «Ypanouka»
OCHOBbI TEXHMYECKOA HAYaNbHOrO W CpefHero
3KcnnyaTaLum u npocheccuoHanbHOro
06CnyKunBaHMA obpasoBaHus / B. O,
INEKTPUYECKOTO M Omutpuesa. — 2-e u3g.,
3NIeKTpOMexaHuyeckoro |crep. — M.:
o6opynoBaHus, N3paTenbCckuii LeHTp
MIK.02.01 Tunosble «Akapgemuay, 2019. -
TexHonoruyeckue 448 c.
npoueccel
06CNyXNBAHMA ObITOBbLIX
MalWWH 1 NpMbopoB
54 |JlabopaTtopHas pa6ota JlabopatopHoe O6wenpodeccroHanbHbl |AmuTpuesa, B. O. 06opynoBaHue OueHka
N9 Accnegosarmne 3aHATHe e AUCLMUNINHBI: ®usuka pns npodeccuii | nabopatopuu BbINONIHEHUS
3aBHCHMOCTH INEKTPOTEXHUKA, M cneuunanbHOCTEN
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MOLYHOCTH J1aMibl InekTpo6E30NaCHOCTb,  |TEXHUYECKOTO INeKTpOTEXHUKM U |NnabopaTopHOW
HaKannsawna ot N3meputenbHas TexHUK, [ Npoduns: y4ebHUK Jns | INEKTPOHUKM. paboTbl
HanpaxeHns Ha eé MEXAMCUMNNMHAPHbIE | 0Opa3oBaTeNbHbIX
3axunmax kypcol: MAK.01.03 yupexaeHuni
OCHOBbI TEXHUYECKOA HAYaNbHOro W CpefHero
3KcnayaTauum u npodheccuoHanbHOro
06CcnyXKunBaHMA obpasoBaHus / B. O.
3N1eKTPUYECKOro U Omutpuesa. — 2-e u3g.,
3/IeKTPOMexaHuyeckoro |crep. — M.:
o6opynoBaHus, N3paTenbCkuii LeHTp
MAK.02.01 Tunosbie «Akapemusay, 2019. -
TeXHonornyeckue 448 c.
npouecchl
00CNyXNBAHMA ObITOBbLIX
MalmWH 1 NpMbopoB.
55 |JlabopaTtopHas pa6ota JlabopatopHoe O6wenpodeccroHanbHbl |AmuTpuesa, B. O. 06opypoBaHue OueHka
N210 Onpegenerne 3aHATHe e AUCLMUNINHBI: ®u3nka ans npodeccuit | nabopatopum BbINOJIHEHUA
K11/ anexktponnnten INEKTPOTEXHUKA, W cneymanbHocTen INeKTPOTEXHUKM U |NabopaTopHOIii
InekTpobe30nacHoOCTb, |TEXHUYECKOTO ANEKTPOHUKM paboTbl
MEXLMCUUMINHAPHbIE npoduns: yyebHUK pns
Kypcol: MAK.01.03 06pa3oBaTeNbHbIX
OcHOBbI TEXHMYECKOIA yypexaeHun
3KcnnyaTaLum u HAYaNbHOro W CPefHero
o6cnyxnBaHus npocheccuoHanbHOro
NEKTPUYECKOTO W obpasoBaHus / B. O,
aNeKTpoMexaHuyeckoro |[AmuTtpuesa. — 2-e u3g.,
0bopynoBaHus, ctep. — M.:
MJK.02.01 Tunosble N3paTenbCKuim LeHTp
TexHoNornyeckne «Akagemusay, 2019. -
npoLecchl 448 c.
06CNyXKMBaHNS ObITOBbIX
MalWH 1 NpMbOpPoB
56 | Pewerne 3agay ¢ KombuHupoBaHHoe |06uenpodeccmoHanbHbl |[mMutpuesa, B. @. OueHka peweHus
npogpeccHoHanbHoH 3aHATHE e AUCLUNINHBI: ®usuka gnsa npocdeccuii cENED
HanpasieHHoCTs10 INeKTPOTEXHUKA, M cneuuanbHocTen npogeccMoHanbHo
MatepuanoBepgeHue, TEXHUYECKOro
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v

N3meputenbHas TexHUKa, [npoduns: yuebHUK ans 7
InekTpobe3onacHoCTb, |06pa3oBaTE/bHbIX HanpaB/IEHHOCTHU.
MEXAUCLUNNUHAPHBIE | YYPEXAEHUN
Kypcol: MAK.01.03 HAYaNbHOTO W CpefHero
OCHOBbI TEXHMYECKOIA npodeccroHanbHoro
3KcnayaTauum u obpasoBaHus / B. ®.
06CnyXMBaHUA Omutpuesa. — 2-e u3g.,
INEKTPUYECKOTO U cTep. — M.:
3NeKTpoMexaHuyeckoro |M3pgatenbckuit LeHTp
060pyAoBaHus, «Akapemusy, 2019. -
MAK.02.01 Tunosbie 448 c.
TeXHON0orMyecKune
npoueccel
00CNyXNBAHMA ObITOBbLIX
MaluWH 1 NpMbopoB
57 KoHTponbHas pabota [poBepKa 1 KOHTPONb OueHka
Ne2 3HaHUM KOHTPOJbHOA
«IneKTpuyeckoe none. paboTbl
3aKOHbI NOCTOSAHHOTO
TOKay
58 |Tema3.3
INeKTpUYECKUii TOK B
pa3NnyHbIX cpefax
59  |IneKTpUYEeCcKuUi TOK B Kom6uHnpoBaHHOE OueHKa pelweHus
MeTannax, B 3aHATHE KaueCTBEHHbIX 1
INEKTPOANUTAX pacyeTHbIX 3aau
60 |IneKTpuYecKui ToK B Kom6uHupoBaHHoe OueHKa peleHus
rasax. 3aHATHE KaueCTBEHHbIX
3agay
61 |3neKTpMYeCKuit ToK B KombuHupoBaHHoe OueHka peweHus
BaKyyMe. 3aHATHE KayeCTBEHHbIX
3apay
62 | rekTpuyeckny Tok B KombuHuposaHHoe |06wenpodeccmoHanbHbl |AmuTpuesa, B. @. O06opynoBaHue OueHka pelweHus
MI01YIPOBOJHMKAX. 3aHATUE e AUCLMUNINHBI: ®usuka pns npodeccuii | nabopatopuu KayeCTBEHHbIX
MatepuanoBepeHue, U cneLnanbHoCTen INEKTPOTEXHUKM U |3ajau.
INEKTPOTEXHUKA, TEXHUYECKOro NEKTPOHUKH.
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InekTpobesonacHocTb, |npoduns: yuebHUK ana |JlabopaTtopHble OpoHTaNbHbIiA

N3mepuTenbHas TexHUKa, | 06pasoBaTeNbHbIX CTEHAbI NUCbMEHHbI

MEeXAUCLUMNNNHAPHbIE yypexneHui «lpomaneKkTpoHuMK [onpoc

kypcol: MAK.01.03 HAYaNbHOTO W CpefHero |a»

OCHOBbI TEXHMYECKOIA npodeccroHanbHoro

3KcnayaTauum u obpasoBaHus / B. ®.

o6CnyKnBaHMA [Imutpuesa. — 2-e u3g.,

3/IEKTPUYECKOTO U crep. - M.:

3/leKTpoMexaHnyeckoro |M3patenbckuin LeHTp

060pyAoBaHus, «Akapemusy, 2019. -

MAK.02.01 Tunosbie 448 c.

TEXHOJIOTMYEeCKHne

npoteccl

00CNyXNBAHMA ObITOBbLIX

MallMH 1 NpMbopoB.

MK 02.02 [lnarHocTuka

W KOHTPOJb

TEXHWUYECKOro COCTOSAHMA

ObITOBOW TEXHUKM

63 |JlabopaTtopHas pa6oTa JlabopatopHoe O6wenpodeccroHanbHbl |Amutpuesa, B. @. 06opypoBaHue OueHka

Ne11 3aHATHE e ANCLUNINHBI: ®u3uka pns npodeccuii | nabopatopuu BbINONHEHUS
Onpegenexne INEKTPOTEXHMKA, W cneymanbHoCcTen INEKTPOTEXHWUKM U |N1abopaTopHOIA
3/1EKTPOXUMNYECKOrO MatepuanosegeHue, TEXHUYECKOoro 3NEKTPOHUKH paboTbl
IKBHUBANIEHTA MEAN InekTpobesonacHocTs, |nNpoduns: y4ebHUK o

N3meputenbHas TexHUKA, [ 06pa3oBaTenbHbIX

MEXAMCUUNIUHAPHbIE  |YYpeXAeHN

Kypcol: MAK.01.03 HAYaNbHOTO W CpefHero

OCHOBbI TEXHUYECKOI npoheccMoHanbHoro

3KCcnayaTaunn u

obpasoBaHus / B. O,

06CnyKMBaHMA Amutpuesa. — 2-e u3g.,
3/1eKTPUYECKOro U cTep. — M.:
3/1eKTpoMexaHnyeckoro |M3patenbckuit LeHTp
0bopynoBaHus, «Akagemusy, 2019. -
MIK.02.01 Tunosble 448 c.
TeXHONOrMYecKue

npoLeccl
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00CNyXMBaHMA ObITOBbLIX
MalWH 1 NpMbopoB

64 | PeweHne 3agay ¢ KombuHuposaHHoe |06wenpocdeccmoHanbhbl |[Amutpuesa, B. . OueHKa pelleHus
npoYeccHoHanbHoH 3aHATHe e AUCLUNANHBI: ®u3uka pna npodeccuii 3apad
HanpasneHHoCTbI0 MatepuanoBepeHme, W cneuunanbHoCcTen npodeccroHanbHo

INeKTPOTEXHMKA, TEXHUYECKOro 7
InekTpobesonacHoCcTb, |npocuns: yuebHUK ans HanpaBIEHHOCTHU.
N3mepuTenbHas TexHUKa, | 06pa3oBaTeNbHbIX

MEXAUCLUNNNHAPHBIE | y4YpeXaeHUn

Kypcol: MAK.01.03 HaYaNIbHOrO W CpefHero

OcHOBbI TEXHUYECKO npoteccoHanbHOro

3KcnayaTaumum u ob6pasoBaHus / B. ®.

06CnyXNBaHUSA Omutpuesa. - 2-e n3g.,

3NEKTPUYECKOTO U cTep. — M.:

3N1eKTPOMEXaHNYecKoro |M3patenbckuim LeHTp

obopynoBaHus, «Akagemusy, 2019. -

MIK.02.01 Tunosble 448 c.

TeXHON0ornyecKune

npoueccel

06CnyKMBaHNS ObITOBbIX

MalMH 1 NpubOopoB

65 Tema 3.4 MarHuTtHoe
none

66 |MarHuTHOe none. KombuHupoBaHHOe TecTuposaHue
HanpsxeHHoCTb 3aHATHe
MarHMTHOro Nons

67 | Cuna Amnepa. KombuHupoBaHHoe |06uenpodeccmoHanbHbl |[mMutpuesa, B. ©. OueHka pelweHus
llpnmerermne cuiisi 3aHATHe e AUCLUNANHBI: ®un3nka ans npodeccuit | 06opyposaHue KayeCTBEHHbIX 1
Amnepa MaTtepuanoBepeHue, W cneumanbHocTen nabopatopuu pacyeTHbIx 3afay

INeKTPOTEXHMKA, TEXHUYeCKoro INEKTPOTEXHUKM U1
InekTpobe3onacHocTb, |Npoduns: y4eOHUK AN | 3NEKTPOHUKH
N3mepuTenbHas TexHUKa, | 06pasoBaTeNbHbIX

MEeXOUCUMNNUHAPHbIE  [YYpexaeHNi

Kypcol: MAK.01.03 HAYanbHOro U cpegHero

OCHOBbI TEXHUYECKOI npogeccrMoHanbHoro

JKCnayataunn u

obpasoBaHus / B. ®.
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06CnyXnBaHUSA
3/IeKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO
obopynoBaHus,
MAK.02.01 Tunosble
TEXHONOrnYecKne
npoLecchl
006CNyXKMBaHMA ObITOBbLIX
MalWH 1 NpMbopoB

OmuTpuesa. — 2-e u3g,.,
ctep. — M.:
N3paTenbCkuin LeHTp
«Akapemusay, 2019. -
448 c.

68 | Cuna JlopeHya. KombuHuposaHHoe |06wenpocdeccmoHanbhbl |[Amutpuesa, B. . 06opypoBaHue OueHKa peleHus
MarnutHsle csovicTea 3aHATHe e AUCLMUNINHBI: ®u3uka pns npodeccuii [ nabopatopuu KaueCTBEHHbIX 1
Beljecrsa INeKTPOTEXHMKA, M cneumanbHoCcTen INEKTPOTEXHMKM U | pacyeTHbIX 3afaY

InekTpobe30nNacHOCTb, |TEXHUYECKOTO 3NEKTPOHUKM
MartepuanoBepgeHue, npoduns: yyebHUK ans
N3mepuTenbHas TexHUKa, | 06pa3oBaTeNbHbIX
MEXAUCLUNNNHAPHBIE | yYpeXaeHUn

Kypcol: MAK.01.03 HaYaNIbHOrO W CpefHero
OCHOBbI TEXHUYECKO npotheccoHanbHOro
3KcnayaTaumum u ob6pasoBaHus / B. ®.
06CnyXNBaHUSA Omutpuesa. — 2-e u3g.,
3N1eKTPUYECKOT0o U cTep. — M.:
3NleKTpOMexaHuyeckoro |M3parenbckuit LeHTp
060pyaoBaHus, «Akapemusy, 2019. -
MAK.02.01 TunoBsbie 448 c.
TeXHONOornyeckne

npoueccel

06CNyKMBaHNS ObITOBbIX

MalnH 1 NpubOpOB.

MK 02.02 [lnarHocTuka

W KOHTpONb

TEXHUYECKOr0 COCTOSHUS

ObITOBOV TEXHUKM

69 | Pewerne 3agay ¢ KombuHupoBaHHoe |06uenpodeccmoHanbHbl |[mMutpuesa, B. @. OueHka peweHus
npogeccnoHanbHoH 3aHATHe e AUCLUNANHBI: ®u3uka pnsa npodeccuii 3apad
HanpasieHHoCTbI0 INeKTPOTEXHMKA, W cneumanbHoCcTen npogeccMoHanbHo

TEXHNYECKOTO
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InekTpobesonacHoCcTb, |npocuns: yuebHUK ans 7
MatepuanoBepeHue, 06pa3oBaTeNbHbIX HanpaB/IEHHOCTHU.
N3meputenbHas TeXHUKA, | yupexneHun

MEXAUCLUNNNHAPHBIE HAYyanbHOro W CpefHero

Kypcol: MAK.01.03 npodeccroHanbHoro

OcHOBbI TEXHUYECKO obpasoBaHus / B. ®.

3KcnnyaTaLum u Omutpuesa. — 2-e u3g.,

06CnyXnBaHUSA cTep. — M.:

3NEKTPUYECKOTO K N3paTenbCKuin ueHTp

3NeKTpomexaHunyeckoro |«Akagemusy, 2019. -

obopynoBaHus, 448 c.

MAK.02.01 Tunosble

TeXHONOornyeckKune

npoueccel

06CNyKMBaHNS ObITOBbIX

MalWH 1 NpMbopoB

70 |Tema3.5
IneKTpOMarHUTHas
WHLYKLMA

71  |3aKoH KombuHnpoBaHHoe TectupoBaHue
3NEKTPOMArHUTHOM 3aHATHe
uuaykuuu. Npasuno
JleHua.

72 |34C uHpyKuum B KombuHupoBaHHOe OueHka pelweHus
ABVXYLLMXCS 3aHATHe KaueCTBEHHbIX 1
NPOBOJHUKAX. pacyeTHbIx 3afay

713 | Asnexne KombuHuposaHHoe |06wenpodeccmoHanbhbl |[Amutpuesa, B. . 06bopypoBaHue OueHKa peleHus
CaMONHAYKUNH 3aHATHe e AUCLUNANHBI: ®u3nka ans npodeccuit | nabopatopum pacyeTHbIX 3afay
NHaYyKTHBHOCTS. INEeKTPOTEXHMKA, U cneuunanbHocTen INEKTPOTEXHUKM U | YCTHBIN
JHeprua MarHNTHoOro InekTpo6e30nacHoOCTb, |TEXHUYECKOTO INEKTPOHUKM (poHTanbHbIN
110714 TOKa MEXAMCLUMNNUHAPHbIE npodunsa: yyebHuK ans onpoc

Kypcol: MAK.01.03 06pa3oBaTeNibHbIX 06opynoBaHue
OcHOBbI TEXHUYECKOA yypexneHui nabopatopuu
IKcnayaTaumum u HaYaNbHOTrO U CPefHero | INeKTpUYeCKux
o6cnyxKnBaHMA NpodeccMoHanbHOro | MalwmH

INIEKTPUYECKOTO U

obpasoBaHus / B. ®.
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3/1eKTPOMEXAHUYECKOTO
obopynoBaHus,
MAK.02.01 Tunosble
TeXHONOrnyeckune
npouecchl
00CNyXMBaHMA ObITOBbIX
MaluWH 1 NpMbopoB

OmuTpuesa. — 2-e u3g,.,
ctep. — M.:
N3paTenbCkuin LeHTp
«Akapemusay, 2019. -
448 c.

74 |NabopatopHas pa6ota JlabopatopHoe O6wenpodeccrmoHanbHbl |AmuTpuesa, B. ©. 06opynoBaHue OueHka
Ne 12 A3yvenne 3aHATHe e AUCLMUNINHBI: ®u3uka pns npodeccuii | nabopatopuu BbINONHEHUS
ABIEHNA INeKTPOTEXHUKA, W cneumanbHoCcTen INEKTPOTEXHUKM U |NaBOPATOPHOI
3INICKTPOMArHHTHONH InekTpobe30nacHOCTb, |TEXHUYECKOTO 3NEKTPOHUKH paboTbl
UHAYKUNH MaTtepuanoBepeHue, npoduns: yyebHuK ans
N3meputenbHas TeXHUKA, | 0Opa3oBaTenbHbIX O06opynoBaHue
MEXAUCUMMINHAPHbIE  [YYpeXaeHN nabopartopuu
Kypcol: MAK.01.03 HAYaNnbHOro U CPeAHero | INeKTpUYeCcKux
OCHOBbI TEXHUYECKOIA NpodeccMoHanbHOro | MalwmH
3KcnayaTaumum u ob6pasoBaHus / B. ®.
06CnyXNBaHUSA AmuTpuesa. — 2-e u3ga.,
3NIeKTPUYECKOro U ctep. — M.:
3/IeKTPOMExXaHn4eckoro |M3patenbckuit LeHTp
060pyAoBaHus, «Akapemusy, 2019. -
MIK.02.01 Tunosble 448 c.
TEXHONOrnyecKne
npoueccel
06CNyKMBaHNS ObITOBbIX
MalMH 1 NpubOopoB
75 Pewerne 3agay ¢ KombuHuposanHoe |06wenpodeccuoHanbHbl |Amutpuesa, B. @. OueHka pelweHus
npogeccnoranbHoH 3aHATUe e AUCLMUNANHBI: ®u3uka pns npodeccuii 3apad
HanpasieHHOCTbI0 INEKTPOTEXHMKA, W cneumanbHocTen npogeccMoHanbHO
InekTpobe30nacHoCTb, |TEXHUYECKOTO 7
MaTtepuanoBepeHue, npoduns: yyebHuK ans HanpaBleHHOCTH.
N3meputenbHas TeXHUKA, [ 0Opa3oBaTenbHbIX TecTupoBaHue
MEXAUCLUUNNUHAPHBIE | yYpeXaeHUN
Kypcol: MAK.01.03 HAYanbHOro U cpegHero
OCHOBbI TEXHUYECKOIA npogeccrMoHanbHoro

JKCcnayaTaunn u

obpasoBaHus / B. 0.
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06CnyXnBaHUSA
3/IeKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO
0bopynoBaHus,
MAK.02.01 Tunosble
TEXHONOrnYecKne
npoLecchl
006CNyXKMBaHMA ObITOBbLIX
MalWH 1 NpMbopoB

OmuTpuesa. — 2-e u3g,.,
ctep. — M.:
N3paTenbCkuin LeHTp
«Akapemusay, 2019. -
448 c.

76

KoHTponbHas pabota
Ne3 «MarHuTtHoe none.
INeKTpOMarHUTHas
VHAYKUMA»

[NpoBepKa 1 KOHTpoONS
3HaHU

OueHka
KOHTPONbHOW
paboTbl

77

Paspnen 4. Konebanus
U BOJHBI

20

78

Tema 4.1
MexaHunyeckue
KosieGaHua 1 BOJHBI

79

[apMOHUMYyecKkue
KonebaHus.
CBoGOgHbIE
MexaHuyeckue
KonebaHus.
lpespalerHune
3Heprum npu
KonebatenbHoM
ABUXKEHUM

KombuHupoBaHHoe
3aHATHe

OueHka peweHus
pacyeTHbIX 3aAay

80

MonepeyHble u
NPOLONbHbIE BOJHBI.
XapaKTepuCTUKu
BOJIHbI

KombuHnpoBaHHoe
3aHATHE

YCTHbI
(poHTaNbHbIN
onpoc

81

Tema 4.2
INEKTPOMArHUTHbIE
KonebaHua 1 BONHbI

10

82

CBoGOgHbIE
3/IeKTPOMArH1THbIE

KombuHupoBaHHoe
3aHATHUE

TecTupoBaHue
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konebaHus. ®opmyna
TomcoHa. eHepatop

He3aTyxalLnux
3NEKTPOMArHUTHbIX
KonebaHwmii
83 | [lepemetHbii TOK. KombuHuposaHHoe |06wenpocdeccmoHanbhbl |[mutpuesa, B. . 06opypoBaHue OueHKa pelleHus
AKTnBHOE, éMKOCTHOE 3aHATHe e AUCLMNANHBI: ®u3uka pns npodeccuii | nabopatopuu KayeCTBEHHbIX U
U MHAYKTHBHOE INeKTPOTEXHMKA, W cneumanbHoCTen TexHnyecKoi pacyeTHbIX 3afau.
CornpoTHBIeHNA InekTpobe30nacHOCTb, |TEXHUYECKOTO 3KcnnyaTauum u OpoHTaNbHbIiA
N1ePEMEHHOIO TOKA MatepuanoBepeHue, npocunsn: yuebHuUK ans [0b6CnyKMBaHUSA YCTHBI onpoc
N3mepuTenbHas TeXHUKA, [ 0Opa3oBaTenbHbIX 3NEKTPUYECKOro U
MEXAMCUMNNNHAPHBIE  [YYPeXAEHNI 3NeKTpOMexaHuyec
Kypcol: MAK.01.03 HAYaNbHOrO W CPefHero |Koro
OCHOBbI TEXHUYECKO npodeccrmoHanbHoro | 060pya0BaHNUSA
3KcnayaTauum u ob6pasoBaHus / B. ®.
06CnyXNBaHUSA Omutpuesa. - 2-e u3g.,
3NIeKTPUYECKOro U ctep. — M.:
3NeKTpoMexaHnyeckoro |M3pgatenbckuit LeHTp
060pyAoBaHus, «AKapgemus», 2019. -
MAK.02.01 Tunosble 448 c.
TEXHONOrnyecKne
npouecchl
006CNyXKNBaHMA ObITOBbLIX
MalMH 1 NpubOopoB
84 | 3anoH Oma pra KombuHuposanHoe |06wenpodeccruoHanbHbl |Amutpuesa, B. @. O06opynoBaHue OueHKa peleHus
J/IEKTPHYECKON Lenn 3aHATUe e AUCLUNANHBI: ®usnka ans npodeccuit | nabopatopum KayeCTBEHHbIX 1
N1epeMEeHHOro ToKa. INeKTPOTeXHMKA, W cneumanbHocTen INeKTPUYECKOro U | pacyeTHbIX 3aAay.
Pabora n mowHocTs InekTpobe3onacHoCTb, |TEXHUYECKOTO aneKkTpomexaHuyec | PpoHTanbHbIi
f1epemMeHHoro Toka N3mepuTenbHas TexHuka, [ npoduns: yyebHuk ana [koro NUCbMEHHBbIN
MeXAUCUMNNMHAPHbIE  |0Opa3oBaTeNbHbIX o6opynoBaHus onpoc
kypcbl: MAK.01.03 yypexaeHui
OCHOBbI TEXHUYECKOIA HaYaNbHOrO W CpefHero
3KcnayaTaumum u npodeccrMoHanbHoro

06CnyKUBaHMA
3/1eKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO

obpasoBaHus / B. 0.
[mutpuesa. — 2-e usg,,
ctep. — M.:
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060pyAoBaHus,
MAK.02.01 Tunosbie
TEXHONOTnYecKne
npoueccsi
06CNyXKNBaHMA ObITOBbIX
MalWH 1 NpubOopoB.
MK 02.02 [lnarHocTuka
W KOHTPOJb
TEXHUYECKOr0 COCTOSHMUS
ObITOBOV TEXHUKM

N3paTenbCkuin LeHTp
«Akapemusy, 2019. -
448 c.

85 TpaHcgopmaropsl KombuHuposanHoe |06wenpodeccnoHanbHsl |Omutpuesa, B. @. 06opypoBaHue OueHka peweHus
llonyqexne, nepegaya 3aHATHe e AUCLMUNINHBI: ®u3nka pns npodeccuii | nabopatopuu KayeCTBEHHbIX W
U pacnpegenerne INEKTPOTEXHWUKA, M cneunanbHocTen TexHuyecko pacyeTHbIX 3afay.
3N1eKTPO3Hepruv InekTpobe30NacHOCTb, |TEXHUYECKOTO 3KcnyaTauum u OpoHTaNbHbIiA
MatepuanosepgeHue, npoduns: yyebHUK ans |006CAyKMBaAHNS MUCbMEHHbIN
N3meputenbHas TeXHUKA, [ 0Opa3oBaTenbHbIX 3NEKTPUYECKOro U |onpoc
MEXOUCUMNANHAPHbIE | YYPEeXAEHUN 3ANEKTpoMexaHnyec
Kypcol: MAK.01.03 HAYaNbHOrO W CPefHero |Koro
OcHOBbI TEXHUYECKOA npocdeccuoHansHoro | 060pyAoBaHUS
3KcnNyaTaLum u obpasoBaHus / B. O,
o6cnyxnBaHus [mutpuesa. — 2-e u3g.,
3NEKTPUYECKOro K cTep. — M.:
3NeKTpoMexaHuyeckoro |M3gatenbckuit LeHTp
060pyAoBaHus, «Akapemusy, 2019. -
MIK.02.01 Tunosble 448 c.
TeXHONormyeckue
npoueccel
006CNyXKNBaHMA ObITOBbLIX
MalWWH 1 NpubopoB
86 |IneKTpoMarHuTHble Kom6uHupoBaHHOE TectupoBaHue
BonHbl. CBOMCTBA 3aHATHe
3NEKTPOMArHUTHbIX
BoNH. M306peTeHne
pagno A.C. NonoBbim
87 |JlabopatopHas pabota JlabopatopHoe O6wenpodeccmoHanbHbl | AmuTpuesa, B. ©. 06opynoBaHue OueHka
Ne13 A3yueHune 3aHATUe e ANCLUNANHDI: ®usuka gns npoceccuii | nabopatopuu BbINOAHEHUSA
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paborsi INEeKTPOTEXHUKA, U cneuuanbHocTen TexHuyeckon nabopaTtopHoii
TpaHcgopmaropa InekTpobe30nacHOCTb, |TEXHUYECKOTO 3KcnnyaTauum u paboTbl
MEeXOMCLUNANHAPHbIE npocunsn: yuebHuK ana [ob6CnyKMBaHUSA
Kypcol: MAK.01.03 06pa3oBaTeibHbIX 3NEKTPUYECKOro U
OCHOBbI TEXHMYECKOIA yypexaeHui 3NleKTpoMexaHumyec
aKcnayaTauum u HaYyanbHOro W CpefHero |Koro
06CnyXMBaHUA npodeccumoHanbHoro  |060pya0BaHNUSA
INEKTPUYECKOTO U obpasoBaHus / B. ®.
anekTpomexaHuyeckoro |[mutpuesa. — 2-e usg.,
060pyAoBaHus, cTep. — M.:
MAK.02.01 Tunosbie N3paTenbCKuim ueHTp
TexXHONornyeckune «Akapemunay, 2019. -
npoueccsl 448 c.
00CNyXNBAHMA ObITOBbLIX
MaluWH 1 NpMbopoB
88 | Pewenne 3afay c KombuHuposaHHoe |06wenpodeccuoHanbHbl |Amutpuesa, B. @. OueHka peweHus
fpoYeccHoHanbHoMH 3aHATHe e AUCLMUNINHBI: ®usuka ans npodeccuii 3apay
HarnpasieHHOCTbIO INeKTpOTeXHUKA, W cneumanbHoCTei npogeccuoHa-
InekTpobe30nacHoOCTb, |TEXHUYECKOTO NbHOW
MatepuanoBepneHue, npoduns: yyebHUK pns HanpaB/IEHHOCTHU.
N3meputenbHas TeXHUKA, | 06pa3oBaTenbHbIX
MeXOUCUMNANHAPHbIE  |yYpexaeHun
Kypcol: MAK.01.03 Ha4yanbHOro U cpegHero
OCHOBbI TEXHMYECKOA npoteccnoHanbHOro

3KcnayaTaumum u
06CnyXNBaHUSA
3/1eKTPUYECKOTo U
3/1eKTPOMEXaHNYEeCKoro
0bopynoBaHus,
MAK.02.01 Tunosbie
TEXHONOrnYecKne
npouecchl
06CNyKMBaHNS ObITOBbIX
MaLWWH 1 NpubopoB

obpasoBaHus / B. O,
[mutpuesa. — 2-e usg,,
ctep. — M.:
N3paTenbCKuim LeHTp
«Akapemusy, 2019. -
448 c.
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89 KoHTponbHas pabota 2 [poBepKa U KOHTPOAb OueHka
Ne 4 «KonebaHus u 3HaHU KOHTPOJIbHOW
BOJIHbI» paboThl
90 Pa3pen 5. Ontuka 20
91 |Tema5.1 4
pupopa ceeta
92  |3aKoHbl OTpaxeHua u 2 KombuHupoBaHHoe OueHka peweHus
npenomaeHus ceeta. 3aHATUe PaCYETHbIX U1
JInH3bI KaueCTBEHHbIX
cENED
93 | OcsewérHocreb. 2 KombuHuposaHHoe |06wenpocdeccmoHanbHbl |[Amutpuesa, B. O. JllokcmeTp OueHKa peleHus
3akoHsl 3aHATHe e AUCLMUNINHBI: ®usnka pis npodeccuii KaueCTBEHHbIX 1
OCBeLeHHOCTH INeKTPOTEXHWUKA, W cneuuanbHocTen pacyeTHbIX 3a4au.
InekTpobe30nNacHOCTb, |TEXHUYECKOTO OpoHTaNbHbIiA
N3meputenbHas TexHUKa, [npoduns: yyebHUK ans MUCbMEHHBIN
MEeXOMCLMNANHAPHbIE 06pa3oBaTeNbHbIX onpoc
Kypcol: MAK.01.03 yupexaeHuni
OCHOBbI TEXHMYECKOA HAYaNbHOrO W CpefHero
3KcnnyaTaLum u npotheccoHanbHOro
o6cnyxuBaHus ob6pasoBaHus / B. ®.
3NEKTPUYECKOro K Omutpuesa. — 2-e u3g,.,
aNeKTpoMexaHuyeckoro |crep. — M.:
060pyAoBaHus, WN3patenbckuin eHTp
MAK.02.01 TunoBsbie «Akagemusay, 2019. -
TexXHonornyeckue 448 c.
npoueccel
06CNyXKNBAHMA ObITOBbIX
MaLKH 1 NpMOOPOB.
94 |JlabopaTtopHas paboTa 2 JlabopatopHoe OueHka
N2 14 3aHATUE BbINOJHEHUSA
Onpenenexune nabopatopHoit
nokasarens paboThl
NpenomMaeHns cTekna.
95 | PeweHne 3agay ¢ 2 KombuHupoBaHHoe |06uenpodeccmoHanbHbl |[mMutpuesa, B. ©. OueHKa peleHus
npogpeccHoHanbHoH 3aHATHe e OUCLUNNUHBI: ®u3uka pnsa npodeccuii 3apay
HarnpasieHHOCTbIO INEKTPOTEXHMKA, M CneymanbHoCTel npogeccroHanbHo
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v

InekTpo6e30nacHOCTb, |TEXHUYECKOTO 7
MatepuanoBepeHue, npoduns: yyebHuK pns HanpaB/IEHHOCTHU.
N3mepuTenbHas TeXHUKA, | 06pa3oBaTenbHbIX
MEXAUCLUNNNHAPHBIE | yYpeXaeHun
Kypcol: MAK.01.03 HaYaNIbHOrO W CpefHero
OCHOBbI TEXHMYECKOIA npodeccroHanbHoro
3KcnnyaTaLum u obpasoBaHus / B. O.
06CnyXnBaHUSA AmuTpuesa. — 2-e u3ga.,
3NEKTPUYECKOTO U cTep. — M.:
ANeKTpoMexaHuyeckoro |M3patenbCkuii LeHTp
obopynoBaHus, «Akagemusy, 2019. -
MJK.02.01 Tunosble 448 c.
TeXHONOornyeckKune
npoueccel
06CNyKMBaHNS ObITOBbIX
MalWH 1 NpMbopoB
96 |Tema5.2
BonHoBble cBoicTBa
cBeTa
97 WHTepdepeHuus, KombuHnpoBaHHoe TeCcTMpoBaHue
Andpakuusa ceera. 3aHATHe
Monspusauma
nonepeyHbIX BOJH.
[vcnepcua ceeta
98 Buabl cnektpos. KombuHupoBaHHoe YCTHbI
Wkana 3aHATHe WHOMBUAYANbHBIN
3NEKTPOMArHUTHbIX onpoc
U3y4YeHnn
99 (JlabopaTtopHas pabota JlabopatopHoe OueHka
Ne15 3aHATHe BbIMOJIHEHUS
Onpepenexune panHbl nabopatopHoit
CBETOBOW BOJIHbI C paboTbl

noMoLbto
AU PaKLUOHHO
peLeTKu

47



100 |JlabopaTopHas paboTa 2 JlabopatopHoe OueHka
Ne16 HabnopeHue 3aHATHE BbIMOJIHEHUS
CNIOWHOTO U nabopatopHoii
NMHenYaToro paboThl
CNEeKTPOB

101 |KoHTponbHas pabora 2 [poBepKa 1 KOHTPONb OueHka
Ne 5 «OnTuka» 3HaHU KOHTPOJIbHOW

paboThl

102 |[Tema 5.3 CneumnanbHas 2
Teopus
OTHOCMUTENIbHOCTU

103 |MocTynatbl Teopun 2
OTHOCMUTENIBHOCTU W
CNefCTBUS U3 HUX.

104 |Pas3pen 6. KBaHTOBas 14
bu3nka

105 |[Tema 6.1 4
KBaHTOBas onTuka

106 |KsaHTOBasa runotesa 2 KombuHnpoBaHHoe OueHka peweHus
MnaHka. 3aHATHe pacyeTHbIX 3afay.
KopnyckynapHo- TecTUpoBaHue
BOJIHOBOM Ayann3M.

107 | @orosgpghexr. 2 KombuHupoBaHHoe |06uenpodeccmoHanbHbl |[mMutpuesa, B. ©. 06opynoBaHue OueHka pelweHus
Ypasrenune 3aHATHE e AUCLMUNINHBI: ®u3nka pns npodeccuii | nabopatopuu KaueCTBEHHbIX U1
JiHWTEeHHa 1A INeKTPOTEXHUKA, M cneuunanbHoCTen INEKTPOTEXHUKM U | pacUeTHbIX 3aAau.
gorosggexra. InekTpo6E30NacHOCTb, |TEXHUYECKOTO INEKTPOHUKH. YCTHbIiA
llpumenerne MaTtepuanoBepeHue, npoduns: yuebHuk gns |JlabopatopHble WHOMBUAYANbHBIN
gorosggexra N3mepuTenbHas TeXHUKA, [ 0Opa3oBaTenbHbIX CTeHbI onpoc

MEXAMCLUMNNNHAPHbIE yypexaeHun «lpomaneKkTpoHuK
Kypcbl: MAK.01.03 HAYyaNbHOrO W CpefHero |a»

OCHOBbI TEXHUYECKOM npogeccMoHanbHoOro

3KcnayaTaumum u obpasoBaHus / B. ®.

06CnyKUBaHMA Omutpuesa. — 2-e u3f.,

3N1eKTPUYECKOro U cTep. — M.:

3NEKTPOMEXaHUYeCKOro |M3patenbckuii LeHTp

060pyAoBaHus,
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MAK.02.01 Tunosble
TEXHONOTUYECKMNE
npoueccol

06CnyXM1BaHNS ObITOBbIX

MalMH 1 NpubopoB

«Akapemuay, 2019. -
448 c.

108 (Tema 6.2
®u3unka atoma u
aTOMHOTO Afpa

109 |ApepHas mogenb KombuHupoBaHHoe TeCTUpOBaHue
atoma. OnbIThbl 3aHATHe
3.Pesepdopaa.

Mopenb atoma
Bogopoaa no H.bopy.

110 |PapnoaKTUBHOCTb. KombuHnpoBaHHoe OpoHTaNbHbIiA
3aKoH 3aHATUe YCTHbBIA onpoc
PaanoaKTUBHOIO
pacnaga

111 |[dedekT maccs, Kom6uHnpoBaHHoe OueHka pelweHus
3HEprusa CBA3n u 3aHATHe KaueCTBEHHbIX
YCTOMYNBOCTb 3agay
aTOMHbIX Afep

112 |[leneHue TaXenblx Kom6uHupoBaHHOE TecTupoBaHue
apep. LenHas 3aHATHE
AfepHas peakuus.

113 |KoHTponbHas pabota MpoBepKa 1 KOHTPONb OueHka
N2 6 «KBaHTOBasA 3HaHU KOHTPONbHOW
bu3mnKa» paboTsl

MpomexyToYHas aTrecTaums (IK3ameH)
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2. ONOPHbIE KOHCMEKTbI

Pa3pen 1. MexaHuka

OMOPHbIN KOHCMEKT Ne 1.1

Tema 3aHaTUSA

OCHOBbI KUHEMATUKU

ConepaHue TeMmbl

MOHATUA: MexaHWYecKoe [ABMXEHWE; MaTepuanbHas TOYKA; TpaeKTopus;
NyTb; NepemelleHne; MpAMOJMHEAHOE PaBHOYCKOPEHHOE [BUKEHUE;
MrHOBEHHasi CKOPOCTb; YCKOPEHME; YCKOpeHWe CBOGOAHOrO NafeHus;
LIEHTPOCTPEMUTENLHOE YCKOPEHUE; YrI0Basi CKOPOCTb; abCONIOTHO TBEPAOE
Teno.

3aKOHOMepHOCTH:
NPUHLMN OTHOCUTENbHOCTY [anunes; ypaBHeHWe (3aKOH) NPSMOIMHEAHOTO
PaBHOYCKOPEHHOTO  ABWXXEHWsA;  ypaBHeHMe  (3aKOH)  CKOpOCT

NPAMONUHENHOTO PaBHOYCKOPEHHOTrO [ABMXEHUA — B OHOM W3 (hopM
3anMcu:  KOOPAMHATHOW, CKANApHONM, BEKTOPHOM (HAa YCMOTpeHue
npenofaBatesns); ypaBHEHWs CBOOOJHOTO MafeHUs Kak YacTHble Ciyyau
NPAMOAUHEAHOTO paBHOYCKOPEHHOTO OBUXEHUs; rpacukm
NPAMONMHENHOTO PABHOYCKOPEHHOTO [BUMKEHUS, CKOPOCTU (NpoeKLuu
CKOPOCTM)  MpU  NPAMONMHEAHOM  PABHOYCKOPEHHOM  [BWXEHWUMU;
3aKOHOMEPHOCTY [ABUXEHUA TeNa N0 OKPYXXHOCTU C NOCTOAHHOMN MO MOAYNI0
CKOPOCTbIO: CBA3b LIEHTPOCTPEMUTENIbHOTO YCKOPEHUS C MOAYNEM JIMHENHON
CKOPOCTU; OonpejeneHns Nepuoja BpalleHUs W YacToTbl; CBA3b YrIOBOM
CKOPOCTU BMXKEHUA C INHENHOMN.

Tunbl 3aHATHA

KoMOWHMpPOBaHHbIE 3aHATUSA

OK 01, OK 02, OK 04, OK 05, OK 06, OK 07

® IPUMEHATb MOAENb NPAMONMHENHOTO PABHOMEPHOTO ABUXKEHUSA ANs
OMMUCaHMA U 0OBACHEHUS 3TOTO BUAA ABUXKEHUS;

® 1Cnonb30BaTh WHGOpMauut (HU3NYECKOro COLEpXaHus npu
peleHnUn y4ebHbIX, NPAKTUYECKUX, MPOEKTHBIX U UCCNEA0BATENbCKMUX
3a4ay, MHTErpupys WHGOpPMaLMIO U3 Pa3UYHBIX WUCTOYHUKOB U
KpUTUYECKU ee OLeHUBas;

® 1CNO/b30BaTb YpaBHEHWE MNPSAMOJIMHEHHOr0 PaBHOYCKOPEHHOIO

raHUpyeNble ABUXEHWs,  ypaBHeHWe  CKOpoCTU  npu NpAMONUHENHOM
PaBHOYCKOPEHHOM [BUXEHWUW, 3aKOHOMEPHOCTU [ABUXEHUS Tena no
06pa3oBaTeNbHble .
I — OKPYXXHOCTM C NOCTOAHHO MO MOAY/IIO CKOPOCTHIO C YYeTOM rpaHuL, ux
NPUMEHUMOCTH;
® pelwaTtb KayecTBeHHble 3afayn (B TOM YuUcChe U MeXNpefMeTHOro
xapakrepa);
® pewarb pacyeTHble 3a4a4M C ABHO 3aaHHOM DU3NYECKON MOAENbIO
Ha  PacyéT  BeNWYWH,  XapaKTepusylolWux  MNPAMOAUHENHOe
pPaBHOYCKOPEHHOe  [BWXEHWe, Ha oOnpefeneHne napameTpos
ABWMXEHUsA No rpaduky ABMKEHUS U rpaduKy CKOPOCTU (NpoeKuuu
CKOPOCTM), 3aKOHOMEPHOCTU [BWXEHUS Tena Mo  OKPYXHOCTU C
NOCTOAAHHO N0 MOAYNIO CKOPOCTbIO.
®opmbl Mpy OCBOEHMU HOBLIX 3HAHWUA W YMEHWIA, NPWU peleHun 3ajay u
opraHu3auuu NpoBeAeHUN KOHTPONA — UHAMBMUAYaNbHAA, PPOHTaNbHAsA, rpynnosas
yuebHoI (Ha ycmoTpeHue npenofaBatens).
AeATeNbHOCTH
Tunel oueHOYHbIX | TEKYIWUA KOHTPONb: YCTHbI M NUCbMEHHbIA (POHTANbHBIA ONPOC;
MeponpuaTUA | B3aumoonpoc B napax (rpynnax).
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TeMaTUYeCKUiA KOHTPONb: MUCbMEHHAs caMocTosTeNbHas pabota Ha
ypoke

3agaHus gns
CaMOCTOSTENbHOIO
BbINOSIHEHUS

PacuyéTHble 3apauu:

1. (BIP) Jlopka gBMXETCA CO CKOPOCTbIO 7 KM/Y4 OTHOCMTENBHO BOAbI MO
TeYeHMto pekn. CKopoCTb TeYeHMs paBHa 4 KM/4. Kakoi nyTb NpoinaéT noaka
3a nonyacar

OtBet: 5,5 KM.

2. ABTOMOGOMIIb, ABUTAsCh C YCKOPEHWEM 2 M/c’, yBENNYM CBOKO CKOPOCTb C
10 m/c po 15 m/c. CKonbKo BpeMeHw ABUrancs aBTomobunb? Kakoit nytb oH
3a 370 BpeMs NpoLwéen?

OtBet: 25¢C; 31,25 M

2. Npu nopxope K OCTAaHOBKe noesf, ABUraBLUMIACA cO CKopocTbio 30 M/c,
3aTOPMO3MN U OCTaHOBWACA B TeyeHue 1 MuUH. Yemy paBHO yCKOpeHue
noe3aa? Kakos ero TopMo3Hoi nyTb?

OteeT: 0,5 M/c*; 900 M

3. MatepuanbHas TOYKa ABUKETCA MO 3aKOHY: X = -2+3t-t° (Bce BENMYMHbI B
CK). OteeTbTe Ha BONpOCHI:

1) KakoB xapakTtep ABUXEHUSA TOUKKN?

2) Yemy paBHa HavanbHas CKOPOCTb [ABUKEHUA?

3) Yemy paBHa NpoeKLyA YCKOPEHUA TOUKM Ha OCb OX?

4) Yemy paBHa KoopauHaTa TO4KM Yepe3 5¢?

5) CocTaBbTe ypaBHEHWe 3aBUCUMOCTM NPOEKLIMM CKOPOCTM TOYKM Ha OCb OX
OT BPEMEHU e€ [IBUXEHMA.

OtBeTbl:

1) MpAmMonuHeitHoe paBHOYCKOPEHHOE ABUXKEHME

2) Vo=3m/c

3)a,=-2m/c

4)x=-2+35-5=-12 (m)

5)V,=3-2t

4. bypem cunTaTh, YTO MapaLLOTUCT BO BPEMS 3aTAXKHOMO NPbIKa CBOOOAHO
napaer. [1p1 3ToM OH NponeTaeT paccTosHue 45 M. CKONbKO BpEMEHM AnTCs
3aTSHKHOM NpbKOK? Kakylo CKOpoCTb npuoOpeTaeT napalioTUCT B KOHLE
3TOro nyTn?

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

5. Mpu onxume 6apabaH CTMpaANbHON MaLLKMHBI BpaLLAeTCs € YacToToi 600
06/mMuH. Paguyc 6apabaHa coctaBnser 15 cm. Onpepgenute nepuop
BpalLeHns 6apabaHa, yraoByo0 CKOPOCTb BPALLEHNS, IMHEHYI0 CKOPOCTb W
LleHTPOCTpeMUTENLHOE YCKOPEHMe.

Oreet: 0,1 c; 62,8 pan/c; 942 m/c; 592 m/c’.

Ipadmnyeckue 3apgaum:
1. MaTtepuanbHas TouKa iBUIKETCSA TaK, YTO MPOEKLIUS e€ CKOPOCTU MEHAETCS
Mo rpaduky:

51



3 npuBeaEHHbIX YTBEPKAEHUI BbIOEPUTE BCE BEPHbIE OTBETHI:

1) HayanbHas cKopocTb TOYKM paBHa 0

2) B momeHT BpemeH# t =1 ¢ TO4Ka OCTaHOBMNACh

3) Touka BCE BpeMa ABMranach B NONOXKUTENbHOM HanpaBeHUM OCK OX

4) Mopynb YCKOPeHUs TOUKM paBeH 2M/c?

5) Mpoekums nepemeLLeHNs TOYKM Ha OCb OX 3a BpeMs 0T 1 ¢ 10 3 ¢ paBHO S,
=-4M

OtBer: 2,4,5

OMOPHbIA KOHCIMEKT Ne 1.2

Tema 3aHaTUA

OcHOBbI AUHAMUKM

ConepaHue TeMmbl

MoHaTMA: uWHepuus; B3aMMOAENCTBME; UMHepUWanbHas cucTema
0TCYETa; CUNa; MaCcca; CUbl B NPUPOAE; CUA TAXKECTU U CUA BCEMUPHOTO
TAFOTEHMA; NepBas KOCMMYECKAs CKOPOCTb; ABMKEHWE MNaHeT U
Manbix Ten ConHeYHOW CMCTeMbl; CUna ynpyrocTu; BecC Tena;
HEBECOMOCTb; CUJ/Ibl TPEHMUS;

3aKOHOMEPHOCTU: 3aKOHbl MexaHWKM HblOTOHa;  3aKOH BCEMUPHOTO
TArOTeHMA; opMyna nNepBoil KOCMUYECKOW CKOPOCTM; 3aKoH [yka;
cbopmynbl s pacyeTa CUbl TPEHUS.

®usnyeckmne onbiTbl: onbIT KaBeHauwa.

Tunbl 3aHATUSA

KOMOMHMPOBaHHbIE 3aHATUS

MnaHnpyemble
06pa3oBaTeNbHble
pe3ynibTarhl

OK 01, OK 02, OK 04, OK 05, OK 06, OK 07

® [EeMOHCTPMPOBAaTb HA NpuMMepax poab U MecTo ¢U3UKU B
(hopMMpPOBaHUM COBPEMEHHON HAy4YHOM KApTUHbI MWUPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKN U TEXHONOTUM, B MPAKTUYECKOW JeATENIbHOCTY
nopen;

® [eMOHCTPUPOBATb HAa NpMMepax B3aMMOCBA3b MeXAy (PU3NKONA K
APYTrUMUN €CTECTBEHHBLIMU HayKaMu;

® uCcnonb3oBaTh MHGOpPMauMio (HU3NYECKOrO COAEPKAHMA npu
peleHnmn yyebHbIX, NPaKTUYECKUX, NPOEKTHbIX U UCCNEA0BATENbCKUX
3aflay, WHTErpupys MWHGPOPMALMI0O M3 Pa3/IUYHbIX WUCTOYHUKOB W
KPUTUYECKM ee OLEeHUBas;

® pasnnyaTb M yMeTb WUCMONb30BaThb B y4yebOHO-UCCIeA0BaTENbCKOI
AeATeNbHOCTU MeTOofbl HAyYHOro No3HaHMA (HabnaeHue, onucaHue,
M3MepeHune, IKCNEPUMEHT, BbILBUKEHME TUNOTE3bI, MOLENNPOBAHNE U
T.4.) n GopMbl HayyHOro no3HaHus (akTbl, 3aKOHbI, Teopuw),
AEMOHCTPMPYA HA NPUMEPAX UX POSb U MECTO B HAYYHOM NO3HAHWK;
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® NPOBOAMUTbL NPAMbIE U KOCBEHHbIE U3MEPEHUA PU3NYECKUX BETNYUH
(maccel, cunbl, NAOTHOCTW, 0OBEMA, YCKOPEHUS, CUbI BCEMUPHOTO
TAFOTEHMA, CUIbl YNPYrocTW, Beca Tena, CUNbl TPeHus), BblGMpas
n3MepuTeNbHble NpUOOPLI C  Y4eTOM HEOOXOAMMOI  TOYHOCTH
M3MEpeHW; NNaHWpOBaTb X0 W3MEpPeHWUi; nojyyaTb 3HayeHue
M3MEPAEMOIi BEIMUYMHBI U OLLEHMBATb OTHOCUTENIbHYIO NOTPELWHOCTb N0
3aflaHHbIM popmynam;

® NpoBOAMTb MCCNELOBAHMA 3aBUCUMOCTEH Mexay (U3NYeCKUMM
BEIMYMHAMMU: CUNbI OT YCKOPEHWS, YCKOPEHWUA OT MacChl; CUb
BCEMUPHOrO TATOTEHMA OT MacC B3aMMOAEWCTBYIOWMX Ten W
PacCTOAHWUA MEeXAY HUMW; CUAbl TPEHMA OT CUAbl HOPMaNbHOro
AaBNEHUA - N [enaTh BbIBOA C YY4ETOM NOTPewwHOCTU U3MEPEHNA;

® ICNONb30BaTh AN1IA ONMUCAHMA XapaKTepa NpoTeKkaHus Guanyeckux
npoueccoB ¢u3nyeckue 3akoHbl (I, IT n IIT 3akoHbl HblOTOHA, 3aKOH
BCEMWUPHOrO TAFOTEHMA, 3aKOHbl TPEHMA) C Y4YeTOM TrpaHuL, Wnx
NPUMEHUMOCTH;

® pewaTb KayecTBEHHble 3ajayn (B TOM YMUCNe U MEXNPeAMETHOro
XapaKkrtepa): ucnonb3ya mogenu, hu3nyeckme BeNUYUHbI U 3aKOHBI,
BbICTPAMBATb  JIOTMYECKM  BEPHYK  LENOYKYy  0OBACHEHMUA
(Boka3aTenbCcTBa) NPEANOXEHHOr0 B 3afade npouecca (aBneHus);

® pelwaTb pacyeTHble 3a[a4M C ABHO 3a[laHHOW PU3NYECKOW MOAENbIO:
Ha 3aKOHbl HblOTOHa, 3aKOH BCEMUPHOrO TATOTEHUSA, HA pacyeT Beca
Tena, CUNbl TPEHUS;

® VYYuTbIBATb rpaHULbl NPUMEHEHWs 3aKOHOB HbIOTOHA, 3aKOHA
BCEMUPHOTIO TATOTEHUA NPU PeLIEHNN PUNYECKUX U MEXNPEAMETHbIX
3apavy;

® 1CMONb30BaThb 3HAHMA 0 (M3NYECKMX O0ObeKTax M mpoueccax B
NOBCEAHEBHOW XW3HM (Hanpumep, y4YeT WHEpUUW, TPEeHUA npu
ABVXXEHWUMW N0 Pa3NnNyHbIM NOBEPXHOCTAM, HEBECOMOCTU U Neperpy3ok
Npy ABUXEHWUM B HEMHEPLMANBbHBIX CUCTEMAX OTcYeTa /nudT, camoner,
noesn/) pnsa obecneyeHus 6e30MacHOCTM npu  obpaleHun C
npubopamm W TEeXHUYECKUMWU YCTPOWCTBAMMW, [JNA  COXPAHEHMUSA
340pOBbSi U COONIOLEHNUS HOPM 3KONOrMYECKOr0 MOBEAEHUS B
OKpyXatolei cpefe, i1 NPUHATUA pelleHUi B NOBCEJHEBHOM XU3HN.

®opmbl
opraHu3auum
yuebHoI
AEeATENbHOCTH

Mpy OCBOEHUM HOBBIX 3HAHUWA W YMEHWIA, MpU pelleHun 3agad u
NPOBEAEHUN KOHTPONA — MHAWUBMAYANbHASA, HPOHTaNbHasA, rpynnoBas
(Ha ycmoTpeHue npenogasartens).

Tunbl OLEHOYHbIX
MeponpuUATUN

TeKywWwumii KOHTPONb: YCTHbIN M NUCbMEHHbIN (POHTaNbHLIA ONpPOC;
B3aMMoonpoc B napax (rpynnax).
TeMaTWyecKuii KOHTPOAb: NMUCbMEHHas camocTosTeNbHas pabota Ha

ypoKe

3apaHus pis
CaMOCTOSTENIbHOTO
BbINOMHEHUA

KauectBeHHble 3apaum:

1. HasoBute cunbl, AeNCTBME KOTOPbIX KOMNEHCUPYETCA B CNEAyIoLMX
cnyyasx:

1) aicbepr nbIBET B OKEAHE;

2) NapaLwioTUCT CMYCKAETCA Ha 3eMJTI0 PaBHOMEPHO W MPAMONUHENHO.
OtBeT:

1) cuna TAXKECTN KOMNEHCUPYETCA BbITANKMBAIOLLEN CUNION, @ CUNa TeYeHuUs
BO/bI — CUNOI CONPOTUB/IEHNSA BOAbI;

2) cuna THKECTU KOMNEHCUPYeTCH CWUNOW COMPOTUBNEHUS BO3Ayxa U
BbITA/IKMBAIOLLEN CUIONA.
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2. 0 BETPOBOE CTEKIIO ABMKYLLErocs aBTOMOOUAS yaapuncs komap. CpaBHUTL
CUnbl, AeiCTBYIOLLME HA KOMApA 1 aBTOMOOWNbL BO BpeMS yaapa.
OtBeT: no 3 3akoHy HbtoTOHA CUAbI paBHbI N0 MOAYAIO.

3. Ha crone nexut wap. [oKaxuTe Ha PUCYHKE CUAYy YNpyrocty,
BO3HMKAIOLLYIO B LIAPe, U CWUy YNpyroctu crona. 41o MOXHO CKasatb O
BE/IMYMHE W HANPaBNEHUM 3TUX CUN?

OtBer:
e
N N — cuna peakuuu onopbl, NpUNOXKeHa K
Teny;
P — cuna Beca, npunoxeHa K cTony.
[ ]
P=N;
—>
P

4. KaK N3MEeHUTCA Cuna TArOTEHNS MEXY ABYMS TENIaMU, eC/IN MACCY OfIHOrO
13 TeN YBEJIMYUTD BABOE, @ PACCTOAHMUE MEXY TeNaMU COXPAHUTbL NPEXHUM?
QTBET: CUNA YBENNYMTCS BIBOE.

5. Kakumu cnocob6amm MOXKHO YMEHbWWUTb WAU YBENUYUTL CUSY
TpeHua?

OTBET: MOXXHO YMEHbLWMNTb KO3 PULMEHT TPEHUSA, CAENAB CyX0e TPeHUe
XUOKUM; NS YBENWUYEHUA CUAbl TPEHWUS HEOOXOAWUMO YBEeNUYUTD
AaBNeHue Ha Teno.

6 (BIP). [lee cunbl, nexalme Ha OAHOW NPAMONA, AeiCTBYIOT HA TeNO
maccon m. Ha Kakom pucyHke u300paxeHa cuTyauus C
PaCnosIoXEHWEM CUA, AAlOWMX HanboNbluee YCKOPeHHe

U

F,=15H,F,=10H F,=15H, F,=30H

3) ;:zn 7 4) an Fr

F,=10H, F,=15H F,=15H,F,=15H
BozmoxHoe pelierne.;

Mo BTOpoMy 3aKoHy HbloToHa Teno Gyaet o6nafatb HaubGOMbLWMUM
YCKOPEHWEM TOrAa, KOraa Ha Hero AeictByeT Haumbonbluas cuna.
Haubonblwas paBHoAedcTByloWwas cuna [eACTBYeT Ha Teno,
n306paxkeHHoe Ha pucyHke 1.

OrBer: 1.

7 (BMP). MpounTtaTe TeKCT U BCTaBbTe Ha MecTa NMPOMNYCKOB CI0Ba
(cnoBocoyeTaHus) U3 NpuMBESEHHOTO CNMCKA.
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Z 77/ 7,
MocepeanHe TeNeXKU NEXUT MeTannuMyeckuin wapuk. Hapg Hum
nojBeleH Ha HWUTW [pyron ManeHbkuin wapuk. [loka Tenexka
ABUXKeTCA , WAPUKN NOKOATCSA
OTHOCUTENbHO TenexkKu. B HeKoTopbll MOMEHT BpeMeHW CKOpOCTb
TENEeXKN Hayana yMmeHblwatbCA. [pM 3TOM MeTanNAMYeCKUin Wapuk
noKaTucs, a WwapuK Ha HUTK OTKNIOHUACA
ABVMXEHUA Tenexku (cMm. puc.).

ITOT ONbIT LEMOHCTPUPYET ABNEHME

Cnucok cnos (cnoBocoveTaHmin)

1) paBHOMEpHO U NPAMONUHENHO

2) paBHOYCKOPEHHO W NPAMONUHENHO
3) BnpaBo, no xoay

4) BNeBO, NpOTUB X0Aa

5) rapMOHUYECKUX KonebaHwii

6) MHepuuu

BosmoxHoe pewenne:

Ha wmecte nepBoro nponycka [JOMKHO ObITb CNOBOCOYETaHME
«PaBHOMEpPHO W MNpPAMOAMHENHO», Ha MecTe BTOPOro — CJOBA

«BMPaBO, N0 XOLy», HA MECTe TPETbEro — CI0BO KUHEPLUU».
OTseT: 136

PacuétHble 3apauu:

1. Onpepenute Maccy (yTOONBHOTO MsAYa, ECW MOCEe yaapa OH nprobpen
ycKopeHue 500 M/c’, a cuna yaapa 6bina pasHa 420 H.

OtBert: 0,84 Kr.

2. Ha Tteno maccoin 500 r [eiCTBYIOT ABe CWAbl, HanpaeneHHble B
npotuBononoxHele cropoHel: 10 H u 8 H. Onpepenute mopynb u
HanpaeneHue YyCKopeHus.

OTBeT: 4 M/C° ¥ HAaNpaBNEHO B CTOPOHY GOMIbLUEN MO MOLYO CUAIbI.

3. Ha KaKom pacCTosHUU ApYr OT Apyra HaXoAATCA ABA OAMHAKOBLIX
wapa maccamu no 20 T, eCAU cuna TArOTeHUA Mexpy HUMu 6,67010
*H?

OtBeT: 20 M

4 (BMNP). CranbHoit 6pycok maccoit 500 r paBHOMEPHO CKOMb3UT MO
rOpMU30HTANbHON MOBEPXHOCTU. Cuna TpeHWs CKONbXKEHWA paBHa
(1,2+0,1) H. U3 kakux maTepuanos, NpefcTaBleHHbIX B Tabnuue,
MOXET OblITb M3roTOBNEHA FOPU30HTaNbHAS MOBEPXHOCTL? 3anuwwunTe
pelleHune v OTBeT.

Matepuansl KoadpduumneHT TpeHUs ckonbxeHus
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Cranb — ctans 0,40-0,70
Cranb — megb 0,23-0,29
Cranb — yyryH 0,17-0,24
Cranb — Koxa 0,20-0,25
Cranb — gepeBo 0,30-0,60
Bo3moxHoe pelerne:

Mogynb cuabl TPEHUS CKONbXEHUA nNpu [BMXKEHUU Tena Mo
FOPU30HTaNbHOM NIOCKOCTU Bbluncnsaetca no cdopmyne F=mgy. Mo
ycnosuio 3apaun F=(1,2 +£0,1) H. ins kpaitHux 3HaveHmit cunel (1,1 H
n 1,3 H) HaxonuM 3HauyeHUs KO3I(PhULMEHTA TPEHUA CKONbXEHUSA W
nosiyyaem BO3MOXHbIN MHTepBan 3HadveHnun pna y: ot 0,22 po 0,26.
[laHHbIi WMHTepBan nepeceKkaeTca C WHTepBanamMum 3HayeHU AnA
4yryHa, Meau u KOXu.

OtBeT: YyryH, Mefb, KOXa.

5. Ha Opycok mMaccoit 5Kr, ABMKYWMIACA MO TFOPU3OHTANbHOI
NOBEPXHOCTU, AICTBYET Cua TpeHus ckonbxeHus 20 H. Yemy byaert
paBHa CUNA TPEHUA CKONbXEHUA NOCae yMeHblleHUsa Macchl Tena B 2
pasa, eciv KO3PhULNEHT TPEHUA He U3MEHUTCA?

Otset: 10 H.

6. Onpegenute cpegHee pacctosHue ot CatypHa go ConHua, ecam
nepuop obpawenuns CatypHa Bokpyr ConHua paseH 29,5 net. Macca
ConHua pasHa 2 ® 10 kr.

OtseT: 1,42 -10% M.

lpapmueckue 3apaum:

1. Ha pwucyHke npuBegeH rpaduK 3aBUCUMOCTU YAAUHEHUA
PEe3UHOBOrO Xryta OT MOAYyNA NPUNOXKEHHON K HeMmy cuiabl. HanTu
XECTKOCTb XryTa.

o
0O 12345 F.H

Otget: 10 H/m.

3apaun Ha meToAbl HAYYHOTO NO3HaHMUA:

1 (BMP). C nomowbio AMHaMOMeTpa NPOBOAUNNCH U3MEPEHNUA CUbI.
kana npubopa nporpagyupoBaHa B HblOTOHax. [lorpewHocTb
W3MEpeHWit CUnbl paBHAa LeHe [AeNeHus IWKanbl AWHaMoMeTpa.
3anuwuTe B OTBET NOKa3aHUs [MHAMOMETPA C YYETOM MOrpeLHOoCTH
n3mepeHuii. B oTBeTe yKaxuTe 3HayeHue C Yy4YETOM NOTPelHOCTH
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n3MepeHuii Yepes TOYKY C 3anaToil. Hanpumep, ecnm nokasaHus
npubopa (5,0 + 0,5), To B 0TBETE CNeayeT 3anucatb «5,0;0,1».

| RARAS RARRS RAREE |
HBNIMOHN 4 . I
0 1(‘ 15

Bosmoxroe pewetne:

[ns Havana onpegenum LeHy [eNeHus [UHAMOMETPA, B AAHHOM
cnyyae oHa coctasnset 1 H. [lanee onpepensiem nokasaHue npubopa:
11 H. Takum o06pa3om, 3HayeHUe M3MEPEHHON 3TUM AUHAMOMETPOM
cunbl coctanseT (11 + 1) H.

Orser: 11;1.

2 (BMNP). Bam HeobxonMMo nccnenoBath, Kak 3aBUCUT CUA TAXKECTU OT
Maccol rpy3a. Nmeetcs cnepyolee o6opynoBaHme:

— BECbl 3/IEKTPOHHbIE;

— [MHaMOMeTpbl C npegenom namepeHnin 5Hu 1 H;

— Habop U3 TPEx TeN pa3NMYHOMN Macchl;

— WTATUB C MyQTON U NANKo.

OnuwunTe nopafoK NnpoBeaeHunsa nccnegosaHus. B oteete:

1. 3apucyinTe unu onuLIUTE IKCNEPUMEHTANbHYIO YCTAHOBKY.

2. OnuwuTe NOpAROK AeACTBUI NPU NPOBEAEHUMN UCCNEeL0BaHMS.
Bo3moxHoe peenne:

1. Wcnonb3yetcs yCTaHOBKA, M300paX€HHas H
pucyHke. OgHa M3 NpyXUH, HECKONbKO rpy30B
BECbI 3/IEKTPOHHbBIE

2. 3mepseTcs macca ofHOro rpysa, 3atemM BTOpor
n 7.4. K npyXuHe nopBewunBaeTca OAUH rpy3
onpegenseTca cuna TAXecTu rpysa.

3.K npyxuHe nopBewwnBaetca p[Ba rpysa
onpegeneHune cunbl TAXECTU nosTopserca. MoxH
NPOBECTU aHANOTUYHbIE U3MepeHUs, fobaBNAs el
rpy3bl.

4. [lonyyeHHble 3HayeHua cun TAXKECT
CPaBHMBAIOTCA.

OMOPHbIMA KOHCMEKT Ne 1.3

Tema 3aHsTUA

3aKOHb! COXpaHEHUA B MEXaHUKE

CopepaHue Tembl

MOHATUA: MMNYNLC TENA; UMNYNLC CUMbI; MEXaHUYECKas PaboTa; MOLLHOCTD;
KUHETUYECKas 3HEPrUs; KOHCEPBATUBHBIE CUIbI; MOTEHUMATIbHAS SHEPTUs;
KOHCEPBATUBHbIE CUCTEMbI T€N; MOMEHT UHEPLUN abconioTHo TBép,U,OFO
TeNa; MOMEHT CUNb.

3aKoHOMepHOCTH:

3aKOH COXPaHeHWs UMNyNbca; opMyna  MexaHUYecKoi  paboTbl;
OnpefeneHne MexXaHW4YeCKON MOLLHOCTH; paboTa CUMbl TAXECTU U CUNbI
ynpyroctut; opmyna KUHETMYECKON 3Heprum; (opMmyna MNOTEHLMANbHOI
3HEpruun Tena, NOJHATOro Hag 3eMnéit; popMyna NoTeHUManbHON SHePrum
ynpyro AedopMUPOBAHHOrO TeNa; 3aKOH COXPAHEHWS MEXaHWUYECKOi
3HEPrimu; OCHOBHOW 3aKOH MHAMUKM BpALLATENbHOIO AABUXKEHMSA; hopMyna
KUHETUYECKOW 3HEpruu abCoMOTHO TBEPLOrO Tena, BpALLAOLLErocs
OTHOCMTENIbHO HEMOZBUXHOW OCH.
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Tunbl 3aHATUS

Kom6uHMpoBaHHble 3aHsATHS, KoHTponbHas pabota

lnaHnpyemble
obpa3oBaTenbHble
pe3ynbTarhb

0K 01, OK 02, OK 04, OK 05, OK 06, OK 07

® [eMOHCTpUpPOBaTb Ha NpuMmepax poJib 3aKOHOB COXPAHEHUA B
pa3BUTUM COBPEMEHHOW TeXHUKU W TEeXHONOrun, npuMeHeHue
3aKOHOB COXPAHEHUA B NPAKTUYECKON AeATeNbHOCTU NI0AeNn;

® 1eMOHCTPMPOBATb HA NpUMepax NpUMeHeHUa 3aKOHOB COXpPaHeHuA
B3aMMOCBA3b Mexay GU3NKON U LPYrMMU eCTEeCTBEHHLIMU HayKaMu;
® 1CNONb30BaThb /19 ONMUCAHUA XapaKTepa NpoTeKaHusa PU3nyeckux
NPOLECCOB 3aKOHbI COXPAHEHUA UMMYbCA, MEXaHNYECKOWN IHEPTUN C
YyYeTOM rpaHuL, X NPUMEHUMOCTH;

® pewaTtb KayecTBeHHble 3afayn (B TOM YuCle U MeXNpesMeTHOro
xapakTepa);

® pelwaTb pacyeTHble 3aAa4n C ABHO 3aAaHHOM PU3NYECKON MOfeNblo:
Ha WMCNONAb30BaHME 3aKOHA COXPAaHEHUA WMMynbCa; OnpeaeneHue
MeXaHMYeCcKoW paboTbl, MOLWHOCTH, KMHETUYECKON U MOTEHLMANbHO
3Hepruu; UCNoNb30BaHWE 3aKOHA COXpPaHeHWs MexaHUYecKow
3Hepruu;  UCNOAb30BaHWME  OCHOBHOIO  3aKOHa  AMHAMUKK
BpalaTeNbHOr0  OBMXEHMWA;  PACYET  KUHETUYECKOW  3IHepruu
abCoNoTHO TBEPLOrO TeNa, BPALAIOLLEr0Cs OTHOCUTENIbHO HEMOABUKHOIA
ocv;

® VYUTLIBATb FPAaHULLbl NPUMEHEHUA U3YUYEHHBIX PU3NYECKUX MOAeNe
npu peweHnn GU3MYECKMX N MEXNPEeLMETHbIX 3aAau;

® 1CMoNb30BaTh MHMOPMALMIO U MPUMEHATb 3HAHWUA O MPUHLMNAX
PeaKTUBHOrO ABMXEHMA WU OCHOBHbLIX XapaKTEPUCTUKAX rMpocKona
ANA  pelWeHus  MpaKTUYECKUX, Yy4ebHO-MCCnefoBaTeNbCKUX U
NPOEKTHbIX 3af,a4.

®opmbi
opraHu3aumu
yuebHoIl
AeATeNbHOCTH

MNpy 0CBOEHMM HOBbIX 3HAHWUIN U YMEHUI, NPU pelleHnn 3a8ay 1
NpoBeAeHNN KOHTPONA — MHANBUAYaNbHAA, PPOHTANbHAA, rpynnoBas
(Ha ycmoTpeHue npenofasartens).

Mpu BbINONHEHUU KOHTPONLHON PaboThl — MHANBUAYANbHASA

Tunbl OLLEHOYHbIX
MeponpuATUN

TeKywuuniA KOHTPONb: YCTHBIA U NUCbMEHHbIA PPOHTANbHbI ONPOC;
B3aMmoonpoc B napax (rpynnax).
TemaTuyeckuit KOHTPOJIb: NMCbMEHHAA KOHTPOJIbHAA paboTa

3apaHus pas
CaMOCTOATENIbHOTO
BbINOJIHEHUA

KauectBeHHble 3apauu:

1. OOGbsCHMTE NpPUHUMN [ABWXEHWS PbiObl, paboTalolLeit XBOCTOBbIM
NNaBHUKOM.

OtBeT: Pbiba 0TOpachIBaeT XBOCTOM O/IMKHME K HEt C/IOM BOfibI HA3a[, a cama
ABVKETC Bnepef, MOCKOJbKY COXPaHAETCs MMMyNbC CUCTEMbl pbiba—
GAMKHME CIOM BOABI.

2. Moxet i1 Teno 06n1afatb HEHyNEBBIM UMMYJILCOM, HO HYNEBOW SHepruein?
N HaobopoT, 3Heprueit 6e3 umnynbca? MoscHUTE CBOM OTBET.
Bo3smoxHoe pewerme:

mv?
lNonHas mexaHnyeckas 3Heprua Tena E = — t mgh. BblpoHum Teno u3

PYK B KONMOAEL C HyNeBbIM HauyafbHbIM MMMyNbCOM. B cooTtBeTcTBUM C
3aKOHOM COXpaHeHusi 3Heprum E = const = 0. Teno 6ygmeT B npouecce
CBOOOAHOTO MAfeHUs YBENMYMBATb MMMYIbC, HO MpU  3TOM  €ro
MexaHuyecKas 3Heprus byaet pasHa 0.
va 2

TaK KaK p = MV, @ KUHeTU4eCKas sHeprus £ = —— = zp_m’ TO €CM UMNYJIbC
PaBeH HyNH0, TO U KNHETUYECKas JHEPrus Tena paBHa Hynto. [oTeHUManbHas
3HEprus TeNa He CBA3aHa C ero CKopocTbto. Moatomy, obnafas HyneBbiM
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UMNyYbCOM, TENO MOXET 00/1a7aTb HEHYNEBON MOTEHLMANBLHOW SHEprueil.
Hanpumep, Teno, nokosieecs B BbIOPAHHO CUCTEME OTCYETA U NOAHSATOE
Hafi HEKOTOPbIM TOPU30HTA/IbHBIM YPOBHEM WM MOKOALLEECa Teno,
NoABELLEHHOE Ha MpPYXUHE.

3. (BMNP) Astomobunb Ha 6OMbLIOK CKOPOCTU BbEXAN HA BbIMYKIbIA
«ropbaTblit» MOCT, MPU 3TOM CKOPOCTb €ro AABUXEHUS MO MOCTY OCTaETCs
NOCTOAHHOW Mo Mopymo. Kak W3MeHunucb B BepxHel TOYKe MocTa
(YBENNUMNCS, YMEHBLUMACS, He W3MEHWNCA) MOAYNb UMMYNbCa W MOJHas
MexaH14YecKas 3Hepris aBTOMOOMIS N0 CPABHEHUIO C TEM, KAKUMM OHM Oblnn
Ha ropuU30HTaNbHOM y4acTKe Joporu?

OTBET: MOfyNb UMMyNbCA HE WU3MEHWNCSA, MONHAA MEXaHUYeckas SHeprus
yBenMYnnace.

PacyétHble 3apaum:

1. }ene3HoaopOoXKHbIN BaroH Maccoi 40 TOHH, ABMXKYLLMINCA NO peibcaM Co
CKOPOCTbIO 3 M/C, CTAIKMBAETCA C UMCTEPHOMN MAcCoit 60 TOHH, ABUKYLLETICS
€My HaBCTpevy CO CKOpOCTbio 1,5 M/c u cuennsetcs ¢ Hell. OnpegennTtb
CKOPOCTb ABMXKEHWSA CUCTEMBI NOCNE CLIEMKU.

Oteet: 0,3 m/c.

2. CeppLie YenoBeka, nepeKaynBas KpoBb, 3@ OfHY MUHYTY COBEpLLAET OKONIO
60 [k pabotbl. C KakoM BbICOTbI AOMKHA YNACTb MUPsA MAccom 5 Kr, YToObI
CUna TSKECTH, eNCTBYIOLLAA Ha HeE, COBEPLUMNA TaKyIo Xe paboTty?

OtBet: 1,2 M

3. YaapHbil rugpomonot umeet maccy 1 1. Ero nogHuMaroT Hap cBaei Ha
Bbicoty 3, 2 M. KakoBa OyaeT CKOpPOCTb rMapoMONoTa nepes yaapom?
ConpoTuBneHnem Bo3ayxa npeHebpeyb.

Otet: 8 M/cC

4. Mpn CKaTUM CNYCKOBOM MPYMMUHBI HA 5 CM 13 UrpyLLEYHOrO NUCTONETa
BbiIETEN WapuK. Macca wapuka coctasnset 20 T, a ero CKOpocTb A0CTUMNA 2
M/c. Onpepenute XECTKOCTb NPYKUHBI.

Oteet: 32 H/m.

5. HenopgwxkHblit 610K npeacTaBiseT coboi 0OfHOPOAHbIN AUCK MAcCoi 3 Kr
paguycom 20 cm, 3aKpennéHHbIi B LieHTpe. K 060y AMCKA NpUioKeHa cuna,
paBHad 24 H v HanpaBneHHas no KacatenbHoi. Onpepenute yrnosoe
YCKOPEHMe BpaLLeHUs 1CKa.

Otsert: 8 M/C’.

Paspnen 2. MonekynapHas u3nka u TepMoAMHaAMUKa

ONOPHbIN KOHCMEKT Ne 2.1

Tema 3aHATHUA

OCHOBbI MONEKYAAPHO-KUHETUYECKOM TEOpUM

CopepxaHue TeMmbl

MoHATUA: pa3mepbl U Macca MOJIEKYN U aTOMOB; OPOYHOBCKOE [iBUXKEHUE;
onddy3na; Cuabl U IHEPrus MEXMONeKyNApHOro B3aMMOLENCTBUSA;
WAeanbHbl ras3; pAaBNeHWe rasa; Temnepatypa U ee W3MepeHue;
abCoNIOTHBIA ~ HYNb  TeMmnepaTypbl;  TEPMOLMHAMMuYEcKas  LKana
TemMnepaTypbl; CKOPOCTM [BUXEHUA MONEKYN U WX W3MepeHue;
n3onpoueccsl U ux rpadmku; yHUBepcanbHas ra3oBas NOCTOAHHASA.
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3aKOHOMEPHOCTU: OCHOBHbIE MONOMKEHUA MOJNEKYNAPHO-KMHETUYECKON
TEOPUM; CTPOEHUE ra3000pasHblX, KUAKUX U TBEPAbIX TeN; OCHOBHOE
VpaBHEHWE MONEKYNAPHO-KMHETUYECKOW TEOPUU ra30B; ra30Bble 3aKOHbI;
YpaBHEHWE COCTOSHMUA UAEANbHOrO rasa.

®u3nyeckmne onbiThl: onbIT LTepHa.

Tunbl 3aHsATUSA

Kom6uHMpoBaHHbIe 3aHATUS
JlabopaTtopHas paboTa

Mnanupyemble
o6pa3oBaTeNibHble
pe3ynbTarthl

0K 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07

® 1eMOHCTPMPOBATh HA NPMMEpaXx posb U MecTo DU3NKKM B POPMUPOBAHUY
COBPEMEHHOW HAay4YHOMN KapTUHbI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKM
M TEXHONIOTUIN, B NPAKTUYECKON feATeNbHOCTU NI0aeN;

® [1eMOHCTPMPOBaTb HAa NpUMepax B3aMMOCBA3b Mexay ¢U3MKon U
APYrMMU €CTECTBEHHbIMU HAayKaMu;

® 1Cnonb30BaTh MHGOPMaLMID HU3NYECKOTO COLEpPXKaHUA NPU peLleHunm
y4yeOHbIX, NPaKTUYECKMX, MPOEKTHbIX W UCCNeAoBaTeNbCKUX 33ajavy,
WHTErpupys MHOPMALMIO U3 Pa3IUYHBIX UCTOYHUKOB U KPUTUYECKN ee
oueHuBas;

® pasnuyatb W yYMETb MCNONb30BaThb B y4eOHO-UCCNe[0BaTENbCKOM
[eATeNbHOCTM MeTofbl HAay4yHOro no3HaHua (HabntogeHue, onucaHue,
n3MepeHue, 3KCNEPUMEHT, BbIABUXKEHWE TUMOTE3bl, MOAENUPOBAHME U
T.A.) W GOpMbl HAyyHOro no3HaHWA (akTbl, 3aKOHb, Teopuu),
[AEMOHCTPUPYA Ha NPUMEpPAxX UX POSib U MECTO B HAy4YHOM MO3HAHUK;

® NPOBOAUTb NPAMbIE U KOCBEHHble M3MEPeHUs (DU3UYECKUX BENUYUH
(maccel M pa3mepoB MONIEKYN W aTOMOB, [JABNIEHMA Ta3a, CKOPOCTU
[BUXEHUA MOJIeKy/l, TEMNEpPaTypbl, 06beMa UAeanbHOro rasa), Boloupas
n3MepuTeNbHble NPUOOPLI C y4ETOM HEOOXOLMMON TOYHOCTU U3MEPEHWIA;
NNAaHMPOBATb X0 W3MEPEHWW; NosyyaTb 3HAYEHUE U3MepsSEMOi
BE/IMYMHBI U OLEHMBATb OTHOCWUTENbHYIO MOrPELWHOCTb MO 3afaHHbIM
dbopmynam;

® NpPOBOAWTb WCCNEAOBAHWUSA 3aBUCUMOCTEN Mexay (uanyeckumu
BEJIMYMHAMU: [ABNIEHUEM, TEMNEPATYPOI M 06BEMOM ra3a, KMHETUYECKOM
3HEPrUM MONEKYN OT TeMmnepatypbl - W [enaTb BbIBOL C Y4eTOM
NOrpewHOCT U3MEPEHWIA;

® MCNONb30BAThb [/IA ONWUCAHMA XapakTepa NpOTeKaHUs (U3NYECKUX
npoLeccoB (u3nyeckne 3aKOHbl W ypaBHEHUA (OCHOBHOE ypaBHeHWe
MOJIEKYNAPHO-KUHETUYECKOI TEOPUU Ta30B; ra30Bble 3aKOHbI; ypaBHEHMWE
COCTOAHMA UAEANbHOTO ra3a) C Y4eTOM rpaHuL, UX NPUMEHUMOCTH;

® pewatb KayecTBEHHble 3afayu (B TOM uYuCne M MEeXNpeAMeTHOro
XapakTtepa): uCcnonb3ys Mogenu, ¢usnyeckme BeNUYUHBI W 33KOHbI,
BbICTPAMBATb JIOTMYECKM BEPHYIO LlenoyKy 06bACHeHUs ([oKa3aTenbcTea)
NpeANoXEeHHOro B 3afaye npouecca (ABneHus);

® pelwaTh pacyeTHble 33a4M Ha ra3oBble 3aKOHbl, HA OCHOBHOE YpaBHEHNE
MONIEKYNAPHO-KUHETUYECKOW TEeOpUM ra30B, Ha YpaBHEHWE COCTOSHMUSA
WAeanbHoro rasa;

® VYUTHIBATb FPAHULbI NPUMEHEHNS OCHOBHOIO YpaBHEHUA MONEKYNAPHO-
KWHETUYeCKON Teopuu ra3oB, ra3oBbiX 3aKOHOB, YpaBHEHUA COCTOAHMA
WAEanbHOro rasa npu peweHnn hU3NYecKnx u MeXxnpeaMmeTHbIX 3ajay;

e cob6niopatb npaBuna 6e3omacHoro TpyAa Npu  NPOBEAEHUM
WCCNefoBaHMA B paMKax YyyeOHOro 3KCNepuMeHTa UM y4yebHO-
nccnefoBaTeNbCKON  AeATeNbHOCTM (C MCNONb30BaHMEM  LUQPOBbIX
N3MepPUTENbHBIX YCTPOWUCTB U NabOpaTOpHOro 060pyL0BaAHNUSA);
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® 1CNoNb30BaThb 3HAHMA O QU3NYECKUX O0ObBEKTax M npoueccax B
NOBCEAHEBHOW XU3HU Ans obecneyeHns 6e3onacHOCTH Npu obpalLeHum ¢
npubopamMm 1 TEXHUYECKUMU YCTPOMNCTBAMM (TEPMOMETP, MAHOMETP 1 Ap.),
[NA COXpPaHeHUs 340POBbSi U COOMIOAEHUA HOPM 3KONOMMYECKOrO
NoBeNEHWUA B OKpyXalowei cpeae, ANsa MNPUHATUA peleHunii B
NOBCEHEBHOW XKU3HMW.

®opmbl
opraHu3saLum
yuebHoIl
AeATeNbHOCTH

lpn OCBOEHWMM HOBbLIX 3HAHWUA W YMEeHWd, NpU peleHnun 3ajay u
NpoBeAEHUIN KOHTPONA — MHAMBUAYaNbHAA, PPOHTaNbHasA, rpynnosas (Ha
yCMOTpeHuWe npenofaBatens).

Mpu BbINONHEHUM nabopaTopHOi paboTel — napHas (rpynnosas).

Tunbl OLLEHOYHbIX
MeponpuAaTHiA

TeKyWUn KOHTPONb: YCTHbIA W MUCbMEHHbLIN (POHTaNbHLIM 0ONpPOC;
B3aMMOONpoc B napax (rpynnax).

TeMaTMyeCKUin  KOHTPOJIb:  MUCbMEHHbLIN  OTYET O  BbINOJHEHUM
nabopaTopHoit paboThl.

3ajaHusa ans
CaMOCTOATEeNbHOrO
BbINMONIHEHUSA

KayectBeHHble 3aayu:

1 (BMP). TocdpupoBaHHbIA LUMAUHAP, B KOTOPOM MO 3aKpennéHHbIM
NOPLIHEM HAXOAMUTCA BO3AYX, HAYMHAIOT OXNaXAaTb, NOMECTUB B COCY[, C
xonofHoi Bogoi (cm. puc.). Kak OymeT M3MeHATbCA KOHLeHTpauus
MONIEKYN BO3[yXa, a TaKXe [aBfeHWe BO3Qyxa B LWAMHAPE NO mepe
oxnaxpeHua?  YCTaHOBUTE  COOTBETCTBME  Mexay  (U3MYecKumu
BE/IMYMHAMMU U UX BO3MOMKHbIMU M3MEHEHUAMU. [InA KaXKaoh BENUYUHbI
onpefennTe COOTBETCTBYIOLMNII XapaKTEP U3MEHEHUA:

1) yBenunuunTcs;

2) yMeHbLWKNTCS;

3) He u3meHuTCA.

3anuwunte B Tabnuuy BbiOpaHHble UWbPEl ANA KAXAOW (uU3nyecKoi
BeNMYUHbI. Ludpbl B 0TBETE MOrYT NOBTOPATHCA.

KoHueHTpayus
[laBneHue Bo3pnyxa B
MONeKyn Bo3ayxa
LuuanHape
B UMNUHAPE
BosmoxHoe pewerne:

1. KoHueHTpauusa monekyn Bo3ayxa B uunuHppe. Tak Kak noplieHb
3aKpennéH, To 00bEM BO3[yXa BHYTPU LMAMHLPA He MeHseTcs. B
3aKPbITOM COCYAE TaK e He MeHAITCA Macca BO3fyxa U YNCNO MONEKYI.
Mo3TOMy KOHLEHTpALMA MONEKY He MEHAETCA.

2. [laBnenune Bo3gyxa B uunuHgpe. lpouecc oxnaxaeHus B LUAUHApe
n30xopHbii. Moatomy no 3akoHy Wapns: p/T = const. CnepoBatensHo,
Npu yMEHbLIEHUM TeMnepaTypbl BO3A4yXa €ro JaBNeHne yMeHblIaeTCs.
OtBer: 32.

2 (BMP). Yactuubl BewecTBa y4acTBYKT B HENPEpbIBHOM TenjoBOM
XxaoTuyeckoMm ABuxeHWU. K Kakum obbekTam (rasam, XUAKOCTAM WM
TBEPALIM TEN1aM) OTHOCUTCA 3TO NONOXKEHME MONEKYNAPHO-KUHETUYECKO

TEOPUM CTPOEHMUS BelLecTBa?
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OTBet: B TBEPAOM, XXNAKOM, I'a3006pa3HOM.

3 (BMP). NonoxeHus MONEKYNAPHO-KUHETUYECKOW  Teopuu
dopmynupytoTcs crepyowmm 06pasom.

1. BewecTBo cOCTOUT M3 YacTul,.

2. Yactuubl HaXOAATCA B HENPEPbIBHOM XaoTUYECKOM ABUMXKEHUU.

3. YacTuubl B3aMMofencTByioT ApYr C Spyrom.

upkoctu ucnapstTcs npu ntoboin Temnepatype. Kakum u3 nonoxeHuit
MONEKYNAPHO-KUHETUYECKO TEOpUM CTPOEHUA  BELEeCTBA  MOXHO
00BACHUTL 3TOT PaKT?

OtBert: 2

4 (BIP). MpouyuTtailTe TEKCT WM BCTaBbTE€ HAa MECTO MPOMYCKOB C/0BA
(cnoBocoyeTaHus) U3 NpUBESEHHOrO CNUCKA.

[lna nccnepoBaHWA 3aBUCMMOCTM [aBNEHUA ra3a OT 3aHMMAeMOro MM
00béMa, COOEpEM YCTAHOBKY, COCTOALWYI0 W3 COELUHEHHbIX TOHKUM
WwNaHrom roppmMpoBaHHOro cocyna u maHomeTpa. Koraa gasneHue rasa B
cocyfe paBHO artmochepHoOMy, CTpenKa MaHOMeTpa CTOMT NpoTUB
Hynesoro geneHns. 06bEM rodpupoBaHHOrO COCYAA MOXET U3MEHATHCSA.
N3meHeHue 06bEMa rasa CBA3aHO c N3MEHeHneM
Macca Bo3myxa B cocyge He
MmeHseTcA. B npouecce cxatua rasa B CoCyfe MOKa3aHMA MaHOMeTpa
. Ecnu cxxatue nponcxoanT megneHHo, To

npouecc MOXHO CYUTATb

Cnucok cnoB 1M cnoBOCOYETaHUIA

1) NAoWaAM NONepeyYHoro CeYeHns Cocyaa

2) BbICOTBI COCyAa ’

3) ocTalTCA HEU3MEHHbIMK

4) yBenuyneaioTca

5) ymeHbLLaTCA

6) aamabaTHbIM

7) N30TepMUYECKNUM
BosmoxHoe pewenne:

[lns nccnepoBaHUs 3aBUCMMOCTM [ABNEHMA ra3a OT 3aHMMAEMOro UM
00bEMa, COOEPEM YCTAHOBKY, COCTOALYIO W3 COEOUHEHHbIX TOHKUM
WNAHTroM ropMpoBaHHOTO cocyfia U MaHomeTpa. Koraa fasneHue rasa B
COCyfie paBHO aTMoCepHOMY, CTpenKka MaHOMeTpa CTOUT NpoTMB
HyneBoro feneHns. 06bEM rodhpMpoBaHHOIO COCYAA MOXKET U3MEHATbCS.
N3meHeHMe 06bEMA ra3a CBA3aHO C U3MEHEHWEM BbICOTbl cocyfa. Macca
BO3AyXa B coCyae He MeHseTcs. B npouecce cxatus rasa B cocyfe
noKasaHWs MaHoMeTpa yBenuuuBalTtca. Ecam  coxatue npoucxoaut
MeJIeHHO, TO MPOLECC MOXKHO CYUTATh U30TEPMUYECKUM.

OtBeT: 247.
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PacyétHble 3apauu:
1. HainT yncno monekyn B 2 Kr yrnekucaoro rasa.
Oteert: 2,74:10” monekyn.

2. bannoH copepxut 50 n kucnopoga, Temnepatypa 27° C, paBneHue 2
MMa. HaiTtu maccy kucnopoga.
OtBert: 1,28 kKr.

3. B 3anmasHHO npobupke HaxoguTCA BO3JAYyX NpU aTMOCHEPHOM
naeneHun u Temnepatype 300 K. Mpu HarpeBaHuu npobupku Ha 100 °C
oHa nionHyna. OnpegenuTte, Kakoe MakCMManbHoe AaBNeHNe BbiLepKMBaeT
npobupka.

Oteert: 9,38:10" m”.

Mpadmyeckue 3apgayu:

1. Ha pucyHke n3obpaxeHbl NpoLecchl M3MeHEHUs COCTOSHUS HEKOTOPOIA
maccol rasa. Hasosute 3t npouecchl. N306pa3ute rpadmku npoueccos B
ocax p(T) n V(T).

\"2.1 \! V

Bo3moxHoe pelwerne:

1-2: V = const, no 3akony Wapnsa p,/7, = p,/T, 3Ha4uT, echu pasneHue
YMEHbLIAeTCA, TO YMeHbllaeTca W Temnepatypa, T.e. MPOUCXOAUT
U30XOPHOE OXNNAXK[EHME.

2-3: p = const no 3akoHy [leit-Nlioccaka V,/T, = V, /T, 00bEM
VBENMYMBAETCA UM TeMmnepaTypa VBENWYMBAETCA, T.e. MPOUCXOAUT
U306apHOe paclumpenme.

Hapucyem nsonpoueccel rasa B koopguHatax p(T) u V(T).

’l‘: rlﬂl'.‘ 'l‘
2. Kakas 13 gByx MHKUI rpaduKa COOTBETCTBYET OONbLIEMY AABNEHUIO
AAHHOMN MacChl MAeanbHOro rasa?
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Bo3moxHoe pelieHne:

Mpexe BCero yCTaHOBMUM, Y4TO 3TO 3a IMHWUU. ITU TMHUMN BbIPAXKAOT NPAMO
NPONOPLNOHANbHYI0 33aBUCMMOCTb MeXAy o00bemMoM rasa MW ero
TEMNepaTypoil, a 3TO BO3MOXHO AN WAEANbHOrO rasa TOJbKO Mpu
n3obapuyeckom npouecce, CleA0OBaTeNbHO, W300paXeHHbIE AUHWUK
rpacdmka — n3obapsbl.

MpoBeaem U30TEPMY A0 NepeceyeHus ¢ 06enmu n3obapamm, a TOYKM UX
nepeceyeHns CNpoeumpyem Ha 0Cb opauHaT (06vemoB). M3 nocTpoeHus
BugHo, yto V, > V.. [locKkonbKy npu M30TEepMUYECKOM npouecce ras
nopgumHaetca 3akoHy bonna—-Mapwortra: p,V, = p,V, 10 p, > p,. Hanomuuw,
4YTO BCE TOYKM, NIeXaLLMe Ha OfHOI M306ape, COOTBETCTBYIOT COCTOSHUAM
C OJMHAKOBbIM JABJIEHUEM.

3 (BMP). B cocyne nop TAXKENbIM NOpLWIHEM HAaXOANTCSA BO3ayX. Ha rpaduke

npefcTaBfeHa 3aBUCUMOCTb 06bEMA BO3JyXa OT €ro TeMnepaTypbl.
-

BbiGepute fOBa BepHbIX YTBEPKAEHWUS, COOTBETCTBYIOWMX [AaHHBIM
rpaduka. 3anuwwunTe B OTBETE UX HOMEpa.

1) B npouecce 1-2 BO3ayX CUManuU npu NOCTOSHHOM AaBAEHUM.
2)B npouecce 2-3 paBneHWe BO3Ayxa YMEHbWANoCb NpAMO
NPONOPLMOHANIbHO U3MEHEHUIO €ro abCOoMTHOI
TemnepaTypsl.

3) B npouecce 3-4 Habno[anoch U30TepMUYECKOE pacliMpeHme BO3ayXa.
4) B npouecce 1-2 paBneHue BO3ayxa YMEHbLWANOCh.
5) B npouecce 3—4 nopuweHb onyckancs u copeplian paboty no cxatuto
BO34yXa.
OtBer: 13.
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OMOPHbIA KOHCMEKT Ne 2.2

Tema 3aHATHMA

OcHoBbl TEPMOAUHAMUKHN

CopepxaHue Tembl

MoHATUA: BHYTPEHHAA 3Heprus upeanbHoro rasa, paboTa rasa,
KONIMYECTBO TEMNOTbl, TEMNOEMKOCTb, VYAeNbHas TernioEMKOCTb,
apnabatHbIN npoLecc.

3aKOHOMEPHOCTU: ypaBHeHWe TennoBoro GanaHca, nepBoe Havano
TepmoauHamuky, KIJ[ Tennosoro pfBuratens, BTOpoe Hayano
TepMOMHAMUKMN.

MpuHUMNLI AEACTBMA TEXHUYECKUX YCTPOMCTB: TENN0BOrO ABUraTENS,
XONOAUIBHON MALIMNHBI.

Tunbl 3aHATUA

KomOuHWpoBaHHbIE 3aHATUS

Mnanupyemble
o6pa3oBaTeNibHble
pe3ynbTarthl

0K 01, OK 02, OK 04, OK 05, OK 06, OK 07

®  [eMOHCTpMpPOBATb Ha  NpuUMepax  OTKPbITUIA  3aKOHOB
TepMOLMHAMUKMW, UCTOPUM YCOBEPLWIEHCTBOBAHMA TEMNOBLIX MALIMH
ponb U MecTo PuU3MKM B (POPMUPOBAHUM COBPEMEHHON HaYUHOIA
KapTUHbI MUPa, B Pa3BUTUM COBPEMEHHON TEXHUKU U TEXHONOTUI, B
NPaKTUYEeCKOMN OeATeNbHOCTU Nnofen;

® 1Cnonb30BaTh MHGOPMauuio GHU3MYECKOrO COLEpKaHMA npu
peleHnm y4ebHbIX, MPAKTUYECKUX, MPOEKTHBIX U UCCNe[0BaATENbCKUX
3afay, MHTerpupys MHGOPMAUMIO M3 Pa3UYHbIX MCTOYHMKOB U
KPUTUYECKN ee OLeHUBAS;

® pasnyatb MeToAbl HAYYHOro Mo3HaHWA W (OPMbl HAy4yHOro
NO3HaHWsA,  JAEMOHCTpUpys Ha  npumepax  (opMupoBaHus
NpeacTaBieHNii 0 COXPAHEHWUMN 3HEPTUU) UX POJIb U MECTO B HAYy4YHOM
NO3HaHUU;

® UCMONb30BaTb ANA OMUCAHMA XapaKTepa NPOTEKaHUA PU3NYeCKUX
npoueccos hM3nyeckme 3aKOHbI C Y4ETOM rPaHUL, UX NPUMEHUMOCTH:
nepsoe M BTOPOe Hayana TEPMOAWHAMUKK, YpaBHEHME TENI0BOro
6anaHca; dopmynel KMN[ Tennosoro geuratens;

® pewaTtb KayecCTBEHHble 3aAauu (B TOM YMCNE U MEXNPEAMETHOro
Xapakrepa);

® pewaTb pacyeTHble 3ajayuM C ABHO 3ajaHHOW u3Myeckon
MOJenbio;

® VYYuTbIBATb T[PaHULbl NPUMEHEHUS U3YYEHHbIX (UNYECKUX
mogenen (MpeanbHblii ras, Tenon30NMpPoOBaAHHAA CUCTEMA, iBUTATEND
KapHo) npu peweHnn Guanyecknx u mexnpesmMeTHbIX 3aaay;

® CNONb30BaTh MHGOPMALMUID U NPUMEHATL 3HAHMA O MPUHLMNAX
paboTbl M  OCHOBHbIX XapaKTEPUCTUKAX W3Y4YEHHbIX MaALIMH
(TennoBoro pfBuratens, XONOAWNbHOW MALWMWHbI) ANA  peleHus
NPaKTUYeCKnx, yuebHO-UCCNeloBaTENbCKMX U MPOEKTHbIX 3afaY;

® /CNoNb30BaTb 3HaHUA O (U3MYECKMX OObEKTax M npoueccax B
NOBCEHEBHOW JXM3HM Ana obecneyeHus 6e30macHOCTU Mpw
obpalleHnun c npubopamu M TEXHUYECKUMU YCTPOMCTBAMM, ANS
COXpaHeHUs 3[0pOBbs W COONMIOAEHUS HOPM 3KONOFMYECKOro
noBefeHUs B OKpyYXatlowWwen cpepe, ANA NPUHATUA PeELeHWin B
NOBCEAHEBHOMN XU3HMU.

®opmbl
opraHusauuu
yyebHoM
LeATeNbHOCTH

Mpn OCBOEHUM HOBLIX 3HAHUWA M YMEHWIl, NPU PELIEHUN 3aaad W
NpoBeAEeHNN KOHTPONIA — UHAUBUAYANbHAS, PPOHTaNbHASA, FPyNNoBas
(Ha ycmoTpeHue npenofaBartens).

Tunbl OLLEHOYHbIX
MeponpuATUI

TeKyWwun KOHTPONb: YCTHbIA U NUCbMEHHBI QPOHTaNbHbIA ONpoc;
B3aMMoONpoc B napax (rpynnax).
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TemaTyecknit KOHTPONb: NUCbMEHHas CaMOCTosTeNbHas paboTa Ha
ypoKe

3ajaHusa gns
CaMOCTOSITENIbHOTO
BbIMOJHEHUA

KayecTBeHHble 3aaayu:

1. MepHaa u xene3Has 3aKNEMKU MMeIOT OAMHAKOBYIO Maccy U
HayanbHylo Temnepatypy. Wx onyckailoT B BaHHYy C 6ONbWMWM
KonuyecTBoMm Boabl. Kakas 13 3aknénok GbicTpee oxnapmrca?

OTBeT: MefHas, T.K. TEMNNOEMKOCTb MEAM MEeHbLLE.

2. Mouemy BbICTPblE PEKU eLLE He 3aMep3al0T Ha MOPO3€ B HECKOJIbKO
rpagycos?
OTBET: NpPOMCXOAUT MpeBpalieHNe MeXaHWYeCKOW 3Heprum B
TennoByio.

3. MoyeMmy TeNN0EMKOCTb MAEaNbHOrO rasa npu n3obapHom npouecce
6onblle, YeM NpU U30XOPHOM?

OtBeT: npy M306apHOM npoLecce 4acTb NOABOAMMOro KONMYeCcTBa
TENNOTbl  PAacXoAyeTcs Ha CcoBepllieHWe paboTbl rasom, npu
N30XOPHOM — BCE NOJYYEHHOE ra3oM Tenno MAET Ha ero HarpesaHue.
AHanoruyHble paccyXaeHus MOXHO NPUBECTU U B Cyyae, KOTAa ras
OTLAET NONOXKUTENBHOE KONIMYECTBO TEN/IOTHI.

PacyéTtHble 3apaym:

1. Onpepenute BHYTPEHHIOW 3HEpPrutd 3 MOAb OJLHOATOMHOTIO
WAEaNnbHOro rasa Nnpu HOPManbHbIX YCIOBUAX.

OtBert: 10,2 k[x

2. B uMnuHppe TennoBOro ABUraTeNs ras, HaxoAACh NOA NOCTOSHHbIM
paeneHnem 310° MNa, cosepwun paboty 0,4 k[x. Hackonbko
yBennyuncs o6bEM rasa B 3ToM npouecce?

OtBet: Ha 1,3 n.

3. B xope HekoToporo npouecca rasz otaan 500 [x Tennorsl,
coBepwuB npu 3Tom paboty 200 k. Hackonbko ymeHblimnach
BHYTPEHHAS 3Heprus rasa B 3ToM npouecce?

OTBeT: Ha 700 [x

4. B npouecce pacwwupeHus 1 Monb pa3pexeHHOro renus ero
BHYTPEHHAS 3Heprus BCE BpemMA OCTaéTcA HeusmeHHow. Kak
n3MeHATCA npu  3ToM  (YBENIMYMBAETCH, YMEHbLIAeTCA, He
W3MeHseTCs) TeMnepaTypa renus, ero AaBieHne n 06bEM?

OTBeT: TeMnepaTypa He U3MEHSETCs, AaB/leHMe YMEHbLAeTCs, 00BEM
yBeNMYnBaeTCcA.

5. WpeanbHblit 0LHOATOMHbIN a3 KOMYECTBOM 6 MOAb HAarpeBaloT Ha
100°C. B aToM npouecce ras paclwupsercs, cosepluns padoty 500 .
Kakoe KonnyecTBo TenoThl noayyun ras?

OTBet: 7979 [x

6. TennoBas MawWwwuHA 33 OAMH LWKN NOAy4yaeT OT HarpesaTens
KonuuecTso TennoTsl 500 [ u coBeplaet paboty 200 k. Kakoe
KONMYeCTBO TENIOTbl OHA OTAAET XONOAUNbHUKY 3a TPU LuKna?
OTBet: 900 [
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7. B npeanbHom TennoBom pBuratene Temnepatypa Harpeatens
1200°C, a Temnepatypa xonogunbHuka -10°C (MuHyc fecatb rpagycoB
no wkane Lenbcus). Yemy pasen KM atoro gsuratens?

OtBeT: 81%

Mpadmyeckue 3apgayu:

1. \peanbHbli ra3 nepeBoAAT U3 COCTOAHMUA 1 B COCTOAHME 3 TaK, KaK
NOKa3aHo Ha rpatmke 3aBMCMMOCTU iaBNeHUs ra3a oT 0ObEMa.

P
301
2p0‘ - 1 9

Pot

3

- Y

0 v,V Y

Yemy paBHa paboTa rasa B npouecce 1-2-3?
OTBeT: 2p,V,

2. Ha rpadmke nokasaHa 3aBUCMMOCTb TemnepaTypbl T BewecTsa o1
BpemeHn t. BewectBo paBHOMEpPHO HarpeBanuM oOT MOMEHTa
BpemeHn t =0 po t=t,. [loTOM HarpeBaTenb BbIKIOYUAN U BELLECTBO
paBHOMEpPHO OXNaXAanocb. B HayanbHbI MOMEHT BpeMeHU
BeLEeCTBO HAXOAUNOCH B KPUCTANJINYECKOM COCTOSIHUN.
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BbiGepuTe BCe BEpHbIE OTBETHI.

1) B momeHT BpemeHU t=t, BewwecTBo HaxoannocCh B razoo6pasHoMm
COCTOAHUMU

2) Mpoueccy nnaBneHna COOTBETCTBYET y4acToOK rpaduka 2-3

3) Ha yyacTke rpaduka 5-6 npoucxofun npouecc KoHAeHcaLum napa
4) B TouKe 6 BeLECTBO HAXOAMIOCH B KPUCTANIMYECKOM COCTOAHUM
5) Ha yuyactke rpauka 2 — 3 BHYTPEHHAS 3Heprua BelecTBa He
M3MeHANach

OTBeT: 2, 4
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OMOPHbIA KOHCMEKT Ne 2.3

Tema 3aHaTUSA

ArperaTHble COCTOAHUA BeweCTBa U ¢a3oeb|e nepexoabl

CopepxaHue
TeMmbl

MoHATHA: McnapeHue U KOHAEHCALMA; HACKILEHHbI Nap; abcontoTHas
M OTHOCUTENbHAA BNAXHOCTb BO3[yxa; TOYKA pOCH; KUNeHue;
KpUTUYECKOe COCTOSIHME BeLLeCTBa; neperpeTblid Nap; NOBEPXHOCTHbIN
CNON XUAKOCTU; IHEPTUA NMOBEPXHOCTHOIO C0SA; OAVXKHUIA NOPAROK;
NOBEPXHOCTHOE HATAXEHMWe; CMayMBaHue; KanuaiapHble ABAEHUA;
KpucTanimyeckne v amopdHble Tena; nnactuyeckas (octaTtoyHas)
pedopmauua; MexaHnyeckme CBOWCTBA TBEPAbIX Ten; Ko3I(pduuneHT
NIMHEAHOro pacwupenns; KodpduumeHT 0O6LEMHOrO pacluUpeHus;
niaBneHne n KpucTannmsaums.

3aKOHOMEpPHOCTH: CBOMCTBA HACHIWEHHOro napa; 3aBUCUMMOCTb
TemnepaTtypbl KUNeHWs OT [aBieHusA; onpepeneHue OTHOCUTENbHOW
BIAXXKHOCTU BO3AyXa; 3aKOH [yKa; Anarpamma pactsxeHus; Tennosoe
pacliupeHune TBEPAbIX TEN U KUAKOCTEN.

MpakTuyeckoe npuUMEHeHUe neperpeToro napa B TeXHWUKE; B
NOBCEOHEBHON XW3HU U3MYECKMX 3HAHWN O CBOMCTBax rasos,
XULKOCTeW 1 TBEPAbIX TEN; YYeT pacllnpeHuns ra3a B TeXHUKe;
MpuHYMNbI feicTBMA NPUOOPOB U TEXHUYECKUX YCTPOICTB: Nprbopos
BNs onpefieNeHns BNAXHOCTU BO3AyXa.

Tunel 3aHATUA

KomGuHMpoBaHHble 3aHATUS
JlabopaTopHas paboTta
KoHTponbHas pabota

Mnanupyemble
06pa3oBaTeNbHbI
e pe3ynbTarhl

0K 01, 0K 02, OK 04, OK 05, OK 06, OK 07

® [EeMOHCTpPMpOBaTb Ha MNpMMepax pofib U MeCcTo GU3UKM B
(hOpMUPOBAHUM COBPEMEHHOW HAyYHOM KAapTWUHbI MUPA, B Pa3BUTUM
COBpPEMEHHOMN TeXHUKN U TEXHONIOTUIA, B NPAKTUYECKON AeATeNbHOCTH
nojen;

® [eMOHCTPUPOBATb HAa NpuMMepax B3aMMOCBA3b MeXAy (PU3MKOW K
APYrMMu eCTeCTBEHHbIMU HayKamu;

® 1CnoNb30BaTh MHGOpPMauMIo (U3NYECKOr0 COAEPXKAHUA Mpu
pelweHnmn yyebHbIX, NPAKTUYECKNUX, MPOEKTHbIX U UCCNEA0BATENbCKUX
3afjay, WHTerpupya WHMOPMaUMUID M3 PA3IUYHBIX WMCTOYHUKOB W
KpUTUYECKM ee oLeHunBas;

® pasnuyatb M yMeTb WUCMONb30BaTb B Y4eOHO-UCCNEA0BATENbCKOIA
AeATeNbHOCTU MEeTOAbl HAay4YHOro Mo3HaHUsA (HabAOAeHWe, onucaHue,
N3MepeHune, IKCNEPUMEHT, BbIABUXKEHUE TMNOTE3bl, MOAENMPOBAHMUE U
T.4.) ¥ GopMbl HayyHOro no3HaHuA (aKTbl, 3aKOHbl, Teopwuu),
LEMOHCTPMPYA HA NPUMEpPAX UX POSib U MECTO B HAYYHOM MO3HAHUM;
® NPOBOAMUTbL NPAMbIE U KOCBEHHblE U3MepeHUs QU3NYeCKUX BETNYUH
(abcontoTHOM M OTHOCUTENBLHON BNAXHOCTM BO3JyXa; TOYKWU POChI;
3HEPruM MOBEPXHOCTHOTO CNOA; MNOBEPXHOCTHOTO HATAXKEHUE;
K03 hULUMEHTA IMHENHOTO pacliMpermns; KodahduumeHTa 06bEMHOrO
paclupeHns), BblIOMpas U3MepuUTENbHble MpUOOPL C  y4YeToM
Heob6X0LMMON TOYHOCTM U3MEPEHUI; MNAHWPOBATb X0 U3MEpeHWii;
noayyaTb 3HaYeHWe U3MEpPAEMON  BENIMYMHBI U OLEHMBATb
OTHOCUTEJIbHYIO MOTPELHOCTb N0 3aaHHbIM popMynam;

® MpPOBOAUTbL MCCNEAOBAHMA 3aBUCUMOCTEN Mexay GHu3nyYecKkumu
BEIMYMHAMU: TeMNepaTypbl KNMEHUA OT faBAEeHUs, CUbl yIPYrocTn oT
Aedopmayun (cMeweHns) — v genatb BbIBOL C YYETOM NMOrPELIHOCTY
U3MepeHuii;
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® 1ICMONb30BaTh ANA ONMUCAHUSA XapaKTepa NPOTEKaHWUs hU3UYECKUX
NpoLeccoB (MCMapeHuss W KOHAEHCALMW; KUMEHUS; MAaBAEeHUs U
Kpuctannmsaumum) Gusnyeckme BeNUYMHBI U AEMOHCTPUPOBATH
B3aWMOCBSA3b MEXAY HUMU;

® 1ICMONb30BaTh AN ONMUCAHUSA XapaKTepa NpOTeKaHWUs hU3NYECKUX
npoLeccoB Gu3nyeckue 3aKoHbl (3aKOH yKa) C yyeToM rpaHuL, ux
NPUMEHUMOCTH;

® pelwaTb KauyecTBEHHble 3afauu (B TOM YuC/e U MEXNPeaMeTHOro
XapaKTepa): Ucnonb3ys Moaenu, hU3MYecKue BeNUYMHbLI U 3aKOHbI,
BbICTPAMBATb  JIOTMYECKW  BEPHYyl0  LENOoYKy  00ObACHeHUs
(BokasaTenbcTBa) NPeANOXEHHOr0 B 3afaye npouecca (ABneHus);

® pelwaTb pacyeTHble 3afayn Ha 3aKoH l'yka, pacyeT abCONOTHOMN W
OTHOCUTENbHO  BNIAXHOCTM BO3AyXa; TOYKM POCbI; 3IHEpruu
NOBEPXHOCTHOTO C/105; NOBEPXHOCTHOTO HAaTsAXeHWe; Ko3hduumueHTa
NIMHERHOro pacwmpenus; kKo3dduuneHTa 06bEMHOTO paclinpeHus;

® VUMTHIBATb TpaHULbl MPUMEHEHUs 3akoHa [yka npu pelweHuu
hU3NYECKUX U MEXNPEAMETHbIX 3a4aY;

® 1ICNONb30BaTh MHGMOPMALMIO M NPUMEHATb 3HAHWUA O MPUHLUNAX
PaboTbl M OCHOBHbIX XapaKTEPUCTUKAX U3YYEHHbIX TPUOOPOB U ApYrUX
TEXHUYECKUX YCTPOMCTB [ANA peleHus NpaKTUYecKux, yyebHo-
NCCNefoBaTeNbCKUX U MPOEKTHbIX 3afay;

e cobniogatb npaBuna 0Ge3onacHOro TpyAaa NpuU  MpOBELEHUM
WCCNefoBaHMM B paMKax y4ebHOro 3KcnepumeHTa M yyebHo-
nccnefoBaTeNbCKON AeATeNbHoCcTM (C Mcnonb3oBaHUeM LUGPOBBIX
N3MepUTENbHBIX YCTPOWUCTB U NabOpPaTOpHOro 060pyLOBaAHNUSA);

® 1CNONb30BaTh 3HAHMA O (GU3MYECKMX 0ObEKTaX M mnpoleccax B
NOBCELHEBHOW JKM3HM [Ana obecneyeHus 6Ge3onacHoCTM nNpu
obpaleHnun ¢ npubopaMm U TeXHUYECKUMU YCTPOMCTBaAMMU, ONf
COXpaHeHMs 3[0pOBbA W COONIOAEHUA HOPM  3KOJOTUYECKOTO
NnoBeAeHMs B OKpyXawlleid cpeae, ANA NPUHATUS peLIeHUid B
NOBCEHEBHON XU3HU.

®opmbl Mpn OCBOEHWUU HOBbIX 3HAHWIA U YMEHWIW, NPU peleHun 3agad u
5. | OPraHusaunu NpoBeAEHNN KOHTPONSA — MHAWBUAYaNbHAS, HPOHTANbHAsA, rpynnoBas
" | y4ebHoii (Ha ycMoTpeHuMe npenofaBatens).
AeATeNbHOCTH Mpu BbINONHEHUW nabopaTopHOi paboTel — napHas (rpynnosas).
TeKywWwmiA KOHTPO/b: YCTHbIN M MUCbMEHHbIN (POHTANbHLIA ONPOC;
6 Tunbl OLEHOYHBIX | B3aMMOONPOC B Napax (rpynnax).
* | meponpusATunii TeMaTU4yeCKUH KOHTPONb: NUCbMEHHbIA OTYET O BbIMOJHEHWUM
nabopaTopHoit paboTbl; NMCbMEHHAs KOHTPONbHasA paboTa.
KayecTBeHHble 3afaum:
1 (BMP). Mpu npoekTupoBaHMW 6ONbWMUX MOCTOB HEOOXOAUMO
yYMUTbIBaTb BO3MOXHOCTb Nepenaga tTemnepartyp B npegenax ot =40 °C
po +60 °C B TeyeHue ropa. Takue nepenafbl Bbi3bIBAKT 3aMeTHOE
3apaHus pns N3MeHeHMe OOLWeN ANWUHBI MOCTA, M, YTOObl MOCT He B3Abl6NMUBanNCs
7. | caMOCTOATENbHO | IETOM W HE WUCMbITbIBAN MOLLHbIX HAarpy30K «Ha Pa3pbiB» 3UMOIA, ero

ro BbIMOJIHEHUA

COCTABAT W3 OTAENbHbIX CEKUWA, coeauHss wux OycdepHbIMM
couneHeHuamu. Kakoe sBneHWE yYYMTHIBAIOT NPU NPOEKTUPOBAHUM
MOCTOB, BBOASA OyhepHble COeANHEHNA?

OTBET: TeNN0OBOE paclMpPeHne TeN KN TENOBOE pacliMpeHme.
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2 (BMP). 3umoit cTékna ABMXKYLErocs aBTOMOOWUASA MOTYT M3HYTPU
«3anoTeTby faxe B Ccyxylo norogy. Ctout oTMETUTb, Y4TO YeM MeHblue
NofieN B CaNioOHe U YeM MeHblle OHM Pa3roBapuBaloT, TEM Me[/leHHee
BNlara ocefaert Ha CTéknax. bnarogapa Kakomy ABAEHWUIO MPOMCXOAUT
«3anoTeBaHMe» CTEKON U3HYTPKU?

Bo3moxHoe pelerne:

«3anoteBaHue»  CTEKON  WM3HYTPU  MPOUCXOAMT  Bnaropaps
KOHOEHCAL MM HACbIWEHHOro Napa Npy OXIaXAeHUMN UK, 4TO 3[eCh TO
)Xe camoe, Npu KOHAeHcauuu napa.

OTBeT: KOHAEHCAUMSA HACBILWEHHOr0 napa npyu OXNAXKAEHUU UK
KOHAeHcauma napa.

3 (BMP). B nepecbileHHbI1 pacTBOp NOBAPEHHOW COAU OMyCTUAM
WepCTAHYI0 HUTb. Yepe3 HeKOTOpoe BpeMs Ha HUTKU 0Opa3oBanUCh
TBEpAble YacTuubl conu. Kakoe sieneHune Habnoganock B 37Tom onsite?
OTBeT: KpUCTanAn3ayms.

4 (BMNP). MpounTaiiTe TeKCT U BCTaBbTe HAa MecTa MPOMYCKOB CNOBA
(cnoBocoyeTaHus) U3 NpuBeLEHHOTO CNUCKA.

[1Ba nosiblx, repMETUYECKM 3aNasiHHbIX Wapa coefuHeHbl TPYOKOW, Kak
NoKa3aHo Ha pucyHke. Bo3ayx u3 wapoB oTKayaH. B BepxHem wape
HaXoAMTCA HeOOMbLOE KONMYeCcTBO BOAbl. ECn HMXHUMIA nycToM wap
NOMeCTUTb B XWUAKMWIA BO3LyX, TO Yepe3 HEKOTOpoe Bpems BOAa B
BEPXHeM lwape 3amép3HeT. 370 O0ObLACHAETCA TeM, 4TO M3-3a

oXnaxpeHus HUXHero wapa B HEM HauMHawT

. ITO BbI3bIBAET B
BEpXHEM wWape . MNpwu
3TOM Temneparypa BOAbI B BEPXHEM wape

Cnucok cnos (cnoBocoyeTaHuit)

1) HarpeBaTbCs BOAAHbIE Napbl

2) KOH[LEHCUPOBATbLCA BOAAHbIE Napbl
3) ucnapeHue Bogbl

4) NOBbILWEHNE KOHLEHTpaL MK
BOASAHbIX NApOB

5) noBbllWaercs

6) NoHWXaeTca

7) OCTAETCA HEM3MEHHOI

KHIKHH BO3TYX

OTtBerT: 236.

5 (BMP). TepmeTW4yHO 3aKpbITbIi COCYA, YACTUYHO 3aMNOJIHEHHBbIN
BOZION, [INTE/IbHOE BPEMS XPaHW/ICA NPWU KOMHATHOW TemnepaType, a
3aTeM O6bin nepectaBneH B XonoAunbHWK. Kak u3MeHsTcs B
XONOANIbHUKE NAOTHOCTb BOAAHOIO Napa, OTHOCUTENIbHAA BAAXHOCTb
n abconioTHas BNAXHOCTb BO3Ayxa B cocyae?

[na Kaxpon BenuynHbl onpegenuTe COOTBETCTBYIOWMIA XapaKTep eé
M3MEHEHUS:

1) yBenunuunTcs;
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2) yMeHbLKNTCA;
3) He U3meHuTCA.

MnotHocTb Napal0THOCUTENbHAA BAAXHOCTLAGCONIOTHAS BAAXHOCTD

BosmoxHoe pewerne:

Mpu yMeHbLEHUM TeMNepaTypbl BOAAHOMN Nap, HAXOAAWMICS B COCYAe,
YaCTUYHO KOHLEHCUPYeTCA M nepexoauT B Bojy. 06bem cocypma He
W3MEHWUNICA, CNefOoBaTENbHO, MIOTHOCTL Napa yMeHbLWUTCS.
OTHOCMTENbHAsA BNAXHOCTb — OTHOWEHWE NapLMaNbHOro AaBNEHUS
napoB BOAbl B BO3JyXe K PaBHOBECHOMY [AaBNEHUID HACbIWEHHbIX
napoB Npu AaHHOW TemnepaType. [1Na repMeTUYHO 3aKpLITOro cocyaa
C HEU3MEHHbIM 0OBEMOM XWAKOCTU 3Ta BeNMYMHA HE WU3MEHUTCA.
AbconoTHas  BNaXHOCTb  BO3Ayxa —  (M3MYecKas  BENUUUHA,
NoKasblBalWas Maccy BOAAHbIX NAapoB, Copepxawuxcs B 1
M’ Bo3ayxa. [pyrumu cnoeamu, 3TO MAOTHOCTb BOASHOrO napa B
BO3/yXe, M OHA TaKXe yMeHbLIaeTcs.

Orser. 232.

6 (BMP). Cuctembl Tpyb6 BOASHOrO OTOMJEHMA BCEraa CHabxatTcs
paclWnpuTenbHbIM 6akoM, NPUCOEAUHEHHBIM K CUCTEME OTOMNEHUSA U
coobuwatowmmes ¢ atmocdepoii. Mpu HarpesaHuu Boasl B Tpybax oHa
YaCTMYHO NepexonuT B paclumpuTenbHblil 6ak, 1 Tpybbl He pa3pbiBaerT.
Kakoe sBneHue MOXEeT MpWUBECTW K pa3pbiBy TPyO Mpu OTCyTCTBUM
paclwupuTtensHoro 6aka?

OTBeT: TENNOBOE pACLINPEHNE KUAKOCTHU.

7 (BMP). a3 HarpeBaloT B 3aKPbITOM COCYAie C MPOYHBIMU CTEHKAMMU.
Kak Ha3blBaeTcsa npoLecc Takoro HarpesaHus rasa?
0TBeT: M30XOPHbIM MW N30XOPUYECKUM.

8 (BIP). B Tabnuue npuBefeHbl TeMnepaTypbl NaBAeHUA U KUNEHUS
HEKOTOPbIX BELLECTB MPU HOPMaNbHOM aTMOC(HEPHOM AaBNEHUMU,

Bewectso| Temnepatypa nnaBneHus Temnepartypa KuneHus
Xnop 171 K -34°C
Cnupt 159 K 78 °C
PTyTb 234K 357 °C
HadranuH 353K 217 °C

Kakoe(-ue) 3 paHHbIX BelwecTB OyaeT(-yT) HAXOLUTHCA B XKUAKOM
coctoaHmMn npu Temnepatype 360 K u HopmanbHOM aTtmocdepHOM
faBaeHun?

Bo3smoxHoe pelerne:

NepeBenem Temnepatypy KWNeHWAs B KeNbBMHbI. Torga npu
Temnepatype 360K xnop c¢ Temnepatypon KkuneHua 7=239K
HaxoauTCA B ra3000pa3HOM COCTOAHUM, CMUPT C TeMmnepaTypoit
kuneuus 7=351K— B ra3oo0pa3HOM COCTOSHUM, PTyTb C
TemnepaTtypoi kuneHuna 7=630 K — B XnAKOM cOCTOAHMUM, HadTanuH
c Temnepatypon kuneuua 7=490 K — B XXULKOM COCTOSHUU.

OtBeT: pTyTb U HaTaNUH.
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PacuyéTtHble 3apaum:

1. N3 450 r BoasiHoro napa c temnepatypoi 373 K obpasosanack Boaa.
CKONbKO TennOTbl MPY 3TOM BbIAENUNOCH?

OtBet: 1017 k.

2. 3aKpbiThlii cocyn obbemom V, = 0,5 M’ cogepXuT BoAy Maccon m =
0,5 kr. Cocyn Harpenu po temnepatypbl t = 147 °C. Ha ckonbko
cnepyeT U3MeHUTb 00BbEM COCYAa, YTOObI B HEM COAEPXKANCHA TONbKO
HacbIWeHHbIA Nap? [laBneHne HacblLWeHHOro napa npu Temnepartype t
=147 °C paBHo p,,=4,7 ® 10° Ma.

OtBet: 0,3 M°.

3. OTHocuTenbHas BRAXHOCTb BO3[yxa B 3aKpbLITOM cocyfe npw
Temnepatype t, =5 °C paBHa ¢, = 84 %, a npu Temneparype t, =22 °C
paBHa ¢, =30 %. Bo ckonbKo pa3 AaBneHMne HACbIWEHHOro Napa BOAbI
npu Temnepartype t, 6onble, yem npu Temnepatype t,?

Bo3moxroe pelenne:

[laBneHune BogAaHoro napa B cocyge npu T, = 278 K paBHO

.
4 100 % Py n1s

rae PH.nm ;— [aBNeHWe HACbIWEHHOro napa npu Temnepatype T,.

B
Mpu Temnepatype T, = 295 K pasnenve Pz = Too o Pu.u2-
h_L

Tak Kak 06bem nocTosHeH, To no 3akoHy lapnsa P2 T,
Pam2 _ ¢ Tz

Orcioga Pest  ®2 T

Orser: 3.

4 (BMP). B kybuyeckoM MeTpe BO3Ayxa B MOMELEHUU TNpu
Temnepatype 18 °C Haxoputca 7,71 BoAAHbIXx napos. [lonb3ysack
TabnMUein NNOTHOCTM HACHILWEHHbIX MapoB BOAbl, OnNpegenute
OTHOCUTENIbHYIO BIAXXHOCTb BO3JyXa.

t,°C 16 | 17 |18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
p, 107 kr/m* |1,36|1,45|1,54|1,63|1,73|1,83(1,94(2,06(2,18|2,30

OtBet: 50%.

lpacdmyeckue 3apauu:

1 (BMP). Ha pucyHke npepcTaBneH rpaduk 3aBUCUMOCTM
Temnepatypbl cepebpAHON [eTanu OT BpeMeHM e€ HarpeBaHUs.
MowHocTb HarpeBaTens noctosiHHa. [lepBoHayanbHo cepe6po
Hax0AUI0Cb B TBEPLJOM COCTOAHUM.
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Bbibepute [Ba BEpHbIX YTBEPXKAEHMS, COOTBETCTBYIOWMX [LAaHHbIM
rpaduka. 3anuwunTe B OTBETE MX HOMEpa.

1) Temnepatypa nnaBneHus cepebpa cocrasnser 962 °C.

2) B npomexyTok BpemeHu 0T 12 po 18 MUH. BHYTPEHHAA 3Heprus
cepebpa He U3MeHsETCA.

3) Ans nnasneHus cepebpsiHoii Aetanu notpebosanocb Gosbliee
KONIMYeCTBO TENOThl, YeM ANA fAaNbHENWero HarpeBaHna pacnaasa Ha
400 °C.

4)Yepe3 15 MuH. nocie Hayana HarpeBaHus BCE cepebpo eweé
HaxoAUN0Cb B TBEPLOM COCTOSHUMW.

5) Yepe3 20 MUH. nocse Hayana HarpeBaHus cepebpo HaXoLMNoCh B
XWUAKOM COCTOAHUM.

OtBeT: 15.

3apayumn Ha MeToAbl Hay4HOro NO3HAHUSA:

1 (BMP). C nomoLwbl0 NCMXPOMETPUYECKOTO TMrpoMeTpa NPOBOAMANCD
M3MEepeHUa OTHOCUTENIbHOW BNAXHOCTM BO3JyXa B MNOMELEeHUN.
MorpelwHOCTb U3MEpeHUIn TemnepaTypbl paBHa LeHe AeleHnusa WKanbl
TepmomeTpa (CM. puc.).

3anuwute B OTBETE MNOKA3aHMA CYXOro TepMOMeTpa C YYETOM
norpewHocTM u3MepeHun. B oTBeTe yKaxute 3HayeHue #
NorpewHoCTb U3MepeHus cuTHo 6e3 npobena. Oteet npuseaunte B °C.
BosmoxHoe pewerne:
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3ameTum, 4TO LleHa ogHoro penenua tepmometpa pasHa 1 °C. Torpa
N3MepeHHOe 3HaYeHne MOXHO 3anucatb Kak (22 £ 1) °C, unn (21 + 1)
°C,unn (23 £ 1) °C.

Orser. 211, 221 vnn 231

2 (BMP). Bam Heobxoaumo uccnefoBatb cuny, Heobxoaumyto Ans
OTpbiBa OT NOBEPXHOCTU XKMLKOCTH, CMAYMBAEMOrO ITOW KUAKOCTBIO,
AMCKa B 3aBUCUMOCTM OT NNOTHOCTU XUAKOCTU. VimeeTcs cnegyiolee
060pyAoBaHue:

— JINHEWKa;

— [EpEeBAHHbIN UCK C KpenaeHuem B LeHTpe;

— HeOorpaHUYeHHbI Habop U3 rpy30B, Macca Kaxgoro 1r;

— WTATUB C HUTbIO, 6NIOKAMU 1 NOABECOM [/15 AUCKOB W NIEFKOI YalLeil
ANA rpy30B;

— NATb EMKOCTEMN C XKMOKOCTAMU N3BECTHBIX NNOTHOCTEN.

OnuwunTe NOpAAOK NPOBEAEHUSA UCCNEA0BAHUA.

B oTsere:

1. 3apucyinte uav onuwwnUTe IKCNEPUMEHTANbHYIO YCTAaHOBKY.

2. OnuwuTe NOpAAOK AENCTBUIA NPU NPOBEAEHUN UCCAEA0BAHUA.
Bo3moxHoe pelerne:

1. Wicnonb3yeTcs ycTaHOBKA, M300paX€HHAA Ha PUCYHKE: OAWH U3
AWCKOB, €MKOCTb C XWAKOCTbIO, HECKONbKO Tpy30B W JMHENKa.

-

— AN

; [
2. [lnametp paMcKa M3MEpAETCA JIMHEAKOW W BbIYMCNAGTCA €ero
nnowanb. 3ateM [OUCK MNOABEIIMBAETCA K HUTU U MOTPYKAETCA B
KMAKOCTb TaK, YTOObl OHA CMOYMAA €ro NOBEPXHOCTb. 3aTeM Ha vally
ANs TPY30B, NOABELIEHHYIO K APYroMy KOHLY HATYU [OKNAfiblBAIOTCSA NO
OAHOMY Trpy3y A0 TOrO MOMEHTa, NOKa [AUCK He oTopBeTcs OT
NOBEPXHOCTU XuAKOCTU. Cuna, BLIYUCAAETCA YMHOXEHWEM MacChl
NofBelleHHOro rpy3a Ha yCKopeHue cBo60aHOro nafeHus.
3. [Iuck TwatenbHo 06pabaTbiBaeTCA OT KUAKOCTH, NOC/E YEro TaK Xe
NorpyaeTcs B CiefyiolLyto eMKOCTb C XKUAKOCTbIO. BbluncineHus cunbl
Npu OTpbiBE AKUCKA NOBTOPAIOTCA.
4. NMonyyeHHble 3HAYEHNA CUN CPABHUBAIKOTCA.

3 (BMP). Yuutenb Ha ypoke 3aKpbii NPoOKON KONOY M Yepes WnaHr
NofCcoefnHUN eé K uaKocTHoMmy U-o6pa3Homy MaHOMeTpy (CM. puc.).
3aTem OH NOMEeCTUN Konby Haf, OrHEM CUPTOBKK M 06PaTUN BHUMAHKE
yyYalmxcsa Ha NoKa3aHMa MaHomeTpa.
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C Kakol uenblo 6bln NPOBEAEH [AHHbI ONbIT?
Bo3moxHoe pewenne:

OnbIT 661 NPOBEAEH C LieNbio NOKa3aTh, YTO AABNEHME ra3a 3aBUCUT OT
ero Temnepatypbl. ([MokaszaTtb, 4TO NMpW HarpeBaHUW [aBneHWe rasa
yBenuuymnBaetca. Minu, 4To Npu HarpeBaHuWm ras paclmpsaercs.)

Pa3gen 3. InekTpoauHaMmuka

OMNOPHbIN KOHCNEKT Ne 3.1

Tema 3aHATUSA

AneKTpnyeckoe none

CopepxaHue Tembl

MoHATUA: aneKkTpuyeckue 3apafbl; dNEMeHTapHbI 3NeKTpUYecKuit
3apad;  JNeKTpUYecKas  MOCTOAHHAA;  JNEKTPUYECKoe  none;
HanNpsXeHHOCTb 3/IeKTPUYECKOTO nons; paboTa cun
3/IEKTPOCTaTMYECKOr0 NONf; MNOTeHLWan; pasHOCTb MOTEHLMANO0B;
3KBUMOTEHLMANbHbIE MOBEPXHOCTU; INEKTPOEMKOCTb; KOHLEHCATOPbI;
coefHeHMe KOHAEHCATOPOB B BaTapeto.

dusnyeckne ABNEHUA: MNPOBOLHWUKM B  INEKTPUYECKOM MONE;
AW3NIEKTPUKM B INEKTPUYECKOM NONE; NONAPU3ALNUA AUINEKTPUKOB.
3aKOHOMEPHOCTU: 3aKOH COXpaHeHWs 3apsafa; 3akoH KynoHa;
onpegeneHne HanpsXEHHOCTU; HANPAKEHHOCTb MONA TOYEYHOrO
3apaga; NpuHLMN cynepno3vuuu nonei; cdopmyna paboTsl cun
3/1eKTPOCTAaTUYECKOrO NONSA; ONPEAeNeHNe NOTeHLMana; onpeaenexmne
HanNps)XEHWA; CBA3b MEXAY HAMPSXKEHHOCTBIO W PA3HOCTLIO
NOTEHUMANOB  3M1IEKTPUYECKOrO NONA;  onpejeneHne  EMKOCTM
KOHfileHcaTopa; (opmyna EMKOCTU NJIOCKOrO KOHLEHCATOPA; 3aKOHbI
nocnefoBaTENbHOrO M NapanfieNbHoOro CoeuHeHUs KOHLEHCATOPOB;
3HEprus 31eKTPUYECKOro NONA 3apAKEHHOTO KOHLEHCATopa.
MNpakTMyeckoe npMMeHeHMe KOHAEHCATOPOB.

®usmnyeckue onbiThl: onbIT KynoHa.

Tunbl 3aHATUA

KoM6UHMpoBaHHbIE 3aHATUS
JlabopaTopHas paboTa

Mnanupyemble
o6pa3oBaTeNbHble
pe3ynbTaThl

OK 01, OK 02, OK 04, OK 05, OK 06, OK 07

® 1eMOHCTPMPOBATb HA NpPUMeEpe 31eKTPUYECKOro Noia pPosib U MeCcTo
n3nMKknM B HOPMUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHbI MUPa, B
pPa3BUTUM COBPEMEHHON TEXHUKM W TEXHONOrWW, B MPaAKTUYECKON
JeATeNbHOCTU NoJEN;

® [eMOHCTPUPOBATb HAa NpMMepax B3aMMOCBA3b Mexay (PU3nKoii u
APYrUMMN €CTECTBEHHBLIMU HayKaMu;

® uCnonb3oBaTbh MHGOpPMauMI0 (HU3NYECKOrO COAEPKaHMA npu
peleHnmn yuyebHblX, NPAKTUYECKMX, MPOEKTHBIX U UCCNEeL0BATENbCKUX
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3afay, MHTErpupys MHMbOpPMaUMIo M3 Pa3IMYHBIX MCTOYHWUKOB U
KPUTUYECKU ee OLLeHMBAS;

® pasnuyatb M yMeTb MCNO/Mb30BaThb B y4eOHO-UCCNEL0BATENbCKON
AeATENbHOCTU MeTofbl HAyYHOro No3HaHMA (HabnaeHe, onucaHue,
M3MepEeHUe, IKCNEePUMEHT, BbIABUKEHME TUMOTE3bl, MOLEMPOBAHME U
T.4.) n ¢GopMbl HayyHOro no3HaHua (dakTbl, 3aKOHbl, Teopuu),
AEMOHCTPUPYSA Ha NPUMEpPAX UX Posib U MECTO B HAYYHOM NO3HAHUK;
® NPOBOAUTbL NPSAMbIE U KOCBEHHbIE U3MEPEHNS PU3UYECKUX BETUYMH
(anekTpuyeckoro  3apsga,  HanpsXeHHocT,  paboTbl  cun
3/1eKTPOCTATUYECKOrO MOASA, MOTEHLMaNa, Pa3HOCTU MOTEHLMANOB,
3/IEKTPOEMKOCTH, 3IHEPrUU 3apsXKEeHHOr0 KOHAEHCATopa, 3Hepruu
3NEeKTPUYECKOro nons), BblbMpas n3ameputenbHble NpubOpPLI C y4eTom
HEe0OXOAMMON TOYHOCTU U3MEPEHUIA; MNAHUPOBATb X0, U3MepeHuit;
nosy4yaTb  3HAYEHWE M3MepseMOW  BENMYMHbBI W OLUEHUBATb
OTHOCUTE/IbHYIO MOTPELHOCTb NO 3afjaHHbIM hopMynaM;

® NpoBOAMTb WCCNELOBAHMA 3aBUCUMOCTeH Mexay (U3NYecKumu
BE/IMYNHAMU:  HAMPSAKEHHOCTbIO M PAa3HOCTbIO  MOTEHLMANOoB
3NEeKTPUYECKOTo MoAs — W Aenatb BbIBOA C YYETOM MOrPeLHOCTY
U3MepeHuit;

® 1ICNONb30BaTh AJ1 ONUCAHUA XapaKTepa MPoTeKaHWUs (U3NYECKNUX
npoueccoB (uM3nYeckne 3aKoHbl (3aKOH COXpPAHEHWs 3apsAa, 3aKOH
KynoHa) c y4eToMm rpaHuL, ux npuMEHUMOCTU;

® pewaTb KAayecTBEHHble 33a4ayu (B TOM YUCNE W MEXNPEeAMETHOrO
XapaKTepa): UCMoib3ys MOAenW, GU3NYecKue BeNUYUHbI U 3aKOHbI,
BbICTPauMBaTb  JIOTUYECKM  BEPHYID  LENOYKYy  0ObACHEHMUS
(Boka3aTenbcTBa) NPEANOXEHHOr0 B 3afade npouecca (aBneHus);

® pelaTtb pacyeTHble 3aa4M C ABHO 3ajaHHON (DM3NYECKOI MOAeNblo:
Ha 3aKOH COXpaHeHuWs 3apafa, 3akoH KynoHa, pacyeT HanpsaxXeHHOCTH,
paboTbl CUA 3MEKTPOCTAaTUYECKOrO MOAs, MNOTEHUMana, pas3HoOCTU
noTeHLManos, 3NEKTPOEMKOCTH, 3HEprum 3apAKEHHOrO0
KOHAEHCATOpa,  3HEpruM  3NEeKTPUYECKOro  nojs,  MpUHLMN
cynepnosuuum noneu;

® VUMTbIBATb rPaHULbl NPUMEHEHWUs 3aKOHA COXPaHEHWs 3apapaa,
3akoHa KynoHa npu peweHnmn hU3nYecknx n MeXxnpeaMmeTHbIX 3aaay;
® 1cnonb3oBatb MHGOPMAUUIO M NPUMEHATb 3HAHWA O MPUHLMMAX
paboTbl U OCHOBHbIX XapaKTEPUCTUKAX U3YUYEHHbIX TPUOOPOB U APYTUX
TEXHWYECKUX YCTPONCTB AN pEleHUs NpaKTUYeCKux, y4ebHo-
“ccnenoBaTeNbCKUX M MPOEKTHBIX 3ajay;

e cobniopgatb npaBuna 6Ge3onacHoro Tpyaa Npu  MpPOBEAEHUM
nccnenoBaHUW B paMKax y4yebHOro 3KkcnepumeHTa M yyebHO-
nccnenoBaTenbCKON AeaTenbHOCTM (C MCNoNb30BaHUMEM LUQPOBbIX
U3MepUTENIbHBIX YCTPOWCTB U NabopaTopHOro 060pyAoBaHUs);

e cobniopgatb npaBuna 6e3onacHoOro Tpyaa Npu  MPOBELEHUM
MccnenoBaHUA B paMKax Y4eOHOro 3IKCNepuMMeHTa U yyebHO-
nccnepoBaTenbCKoit featenbHocTu (C Mcnonb3oBaHMeM LUPOBLIX
U3MepUTENbHBIX YCTPOWCTB U NabopaTopHOro 060pyAoBaHUs);

e cobniopgatb npaBuna 6e3onacHoOro Tpyaa Npu  MPOBELEHUM
MccnenoBaHUA B paMKax y4eOHOro 3IKCNepuMMeHTa U yyebHO-
nccnepoBaTenbCKoi feaTenbHocTu (C Mcnonb3oBaHueM LUGPOBbIX
U3MepUTENIbHBIX YCTPOWCTB U NabopaTopHOro 060pyAoBaHUs);

® 1ICNONb30BaTh 3HaHUA O GU3MYeCKUX 0OBEKTAX M npoueccax B
NOBCEAHEBHOW JKM3HM Ansa obecneyeHns 6e30MacHOCTM Npu
obpalleHnm ¢ npubopamMm M TEXHUYECKUMU YCTPOMCTBAMM, [N
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COXpaHEHWUs 300pPOBbA M COONIOAEHMA HOPM  3KOJOTUYECKOro
noBefeHWUs B OKpyXawoouwei cpege, ANA NPUHATUA pelleHUin B
NOBCEAHEBHOMN KU3HMU.

®opmbl Mpn OCBOEHMU HOBBLIX 3HAHWA W YMEHWA, NPWU PeleHWn 3ajay M
5. | OPraHusauuu NpoBeAeHNN KOHTPONS — UHAUBKUAYANbHASA, PPOHTANbHASA, TPyNnoBas
" | yuebHoii (Ha ycmoTpeHue npenofaBatens).
LeATeNIbHOCTH Mpu BeINOAHEHKUM nabopaTopHoi paboTbl — napHas (rpynnosas).
TeKyWMil KOHTPOAb: YCTHbLIN M NUCbMEHHbBIN QPOHTANbHLIA ONpPOC;
6 Tunbl OLeHOYHBIX | B3aumoonpoc B napax (rpynnax).
| meponpuatuii TemaTU4YeCKUA KOHTPOAb: MUCbMEHHbIM OTYET O BBINOJHEHUU
nabopaTopHoi paboThl.
KayectBeHHble 3apauu:
1 (BMP). MpounTaiite TEKCT N BCTaBbTe HAa MECTO MPOMYCKOB CN0Ba
(cnoBocoyeTaHus) U3 NpMBELEHHOTO CNMCKA.
[na uccnepoBaHMA 3nekTpU3auun Ten BO3bMEM MeNKO Hape3aHHyo
Oymary, CTEKNsHHYK Nanoyky M Kycok wWweénka. Ecnu HatepeTb
CTEKNAHHYIO NanoyKy O WENK, a 3arteM NOAHeCTU e€ K Menko
Hape3aHHbIM bymaxkam, T0 Habnopaercs
IT0 B3aMMOAeCTBME 0OBACHAETCA INEKTPU3aL el KyCOYKoB Bymaru
nocpesCcTBOM . 06bsacHAETCA 3neKTpU3auus
nepepacnpepeneHvem Mexay
Tenamu UNKN BHYTPM Tena.
OtBet:267.
2 (BMP). NMpouutaiiTe TEKCT M BCTaBbTE Ha MECTO MPOMYCKOB CNOBA
3apaHua pna (CHOBocoquaHMﬂ) 13 NpUBELEHHOIO CNUCKA.
7. | CAMOCTOATENBHOTO | [1nf  M3y4yeHWUs  3NIEKTPUYECKMX CBOMCTB  CTEPXHA NpPOBeAEM

BbIMOJIHEHUA

cnepyowmiionsbliT. Bo3bMém aBa anekTpometpa. OAnH U3 HUX 3apAAUM,
a [ipyrow, HaobopoT, paspsagum (cM. puc.).

1

Hages npope3nHeHHyl0 nepyaTky, BO3bMEM CTEPKEHb U COEAUHUM C
MOMOLWbID  Hero  lWapbl  3neKkTpomeTpoB. PesnHa  ABnsetcs
OV3NIEKTPUKOM W BbINOJHAET POSib U301ATOPA MEXAY CTEpXKHeM W
KOXel yenoBeka, asstlLlenca
Ecnu matepuan cTpexHs oTHOCMTCA K ,
TO NOCNEe COeAMHEHUA CTEPXKHEM LAPOB 3/1IEKTPOMETPOB COBEPLIEHHO
Hu4yero He npoucxogut. To eCTb BTOPOW 3NEKTPOMETP OCTaETcA
He3apsXEHHbIM. 310 06bACHAETCS Tem, yTOo
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1 2
Cnucok €noB 1 CIOBOCOYETAHUW
1) NpoBOAHMK
2) [U3NEKTPUK
3) matepuan
4) BelecTBo
5) NPOBOAHMKM NPOBOAAT 3NEKTPUYECKMIA 3apag
6) [MINEKTPUKM He MPOBOAAT NEKTPUYECKNIA 3apag,
7) cTepeHb 3N1eKTPU3YeTCA NpU CONPUKOCHOBEHUM
OtBeT: 126.

3. Bo ckonbko pa3 yBenMuMTCA CUna NPUTAXKEHUA MeXAY ABYyMS
TOYEYHbIMK 3apafaMmu, ecnu MOAYAb NepBOro 3apAAa YBeNuuuTb B 2
pas3a, a paccTosHue Mexpy HWMW yMeHblwWTb B 3 pa3a? BennuuHa
BTOPOro 3apafa OCTaéTCsA HeU3MEHHOMN.

Otset: cuna KynoHa ysennuutcs B 18 pas.

4. Touka B nexut B cepepnuHe otpeska AC. HenogBukHble ToueUHble
3apagbl + gu —2g pacnonoxeHsl B To4kax A n C cooTBETCTBEHHO (CM.
PUCYHOK).

+g —2g
e »
A B C

[locTpoiTe BEKTOp HaNpsAXEHHOCTU NoAs B TOYKe B.
OTBET: BEKTOp HaNpAXEHHOCTU NONA B TOUKEe B nexuT Ha oTpeske BC
1 HanpasneH u3 Toukmn B k Touke C.

5. (BIP). MpounTtaitTe TEKCT M BCTaBbTe HA MECTO MPOMYCKOB CI0Ba
(cnoBocoueTaHunsa) U3 NnpuBeLEHHOIO CNMCKa.

Mpn BeMOHCTpauMu CBOMCTB BO3AYWHOro KOHAeHcaTopa (CM. puc.)
OfHa M3 ero o6knagok Obina coefMHEHA CO  CTEpXKHeM
W 3apsxXeHa, a Apyras,
NPUKPeNNEHHAA K pyYKe U COefMHEHHAA C 3a3eMNEHHBIM KOPMYCOM,
TaKxe oKasanacb 3apsAKEHHON BCNEACTBUE ABNEHUS
Mpn BBefeHun B
NPOCTPAHCTBO MeXAY NAacTMHAMKM JIUCTA MAeKcurnaca CTpenka
onycTunacb, MOTOMY 4YTO EMKOCTb CUCTEMbl ABYX MJACTUH,
pa3fenéHHbIX , YBENNYUNACH.

Cnucok cnos
(cnoBocoyveTaHuii)

1) ranbBaHoMeTpa

2) anekTpomeTpa

78



4) 3neKTpocTaTMYECKON <~ e

MHAYKLMN | S

5) NPOBOAHNKOM 5 | B

6) AN3NEKTPUKOM / S j
1

Tasevoenne

3) aneKTpoMarHUTHOIA
NHAYKLMM

asaaenne

~' L
OtBeT: 246.

6. (BMP). Monomy meTannuyeckomy Teny Ha U3onmpyioLen NoAcCTaBke
(cm. puc.) coobwéH nonoxutenbHblii 3apaa. KakoBo cooTHoweHue
MeXay noteHuuanamu Toyek A u B?

BosmoxHoe pewenne:

Ha noBepxHOCTM NPOBOAHWKA BCE TOYKM MMEIOT paBHble NOTEHLMaNbI.
CnepoBaTenbHO, NOTEHLMAN TOYKK A paBeH noTeHunany To4ku B.
OTBeT: NnoTeHLManbl TOYEK PaBHbI.

PacuéTHble 3apaum:

1. [1ByM OMHAKOBbIM WAPUKAM COOOLMAM OIMHAKOBbIE 3apsAAbl NO g
=2,0 ® 10° Kn u nomectunu ux Ha pacctosHue r = 8 cMm. Onpegenute
cuny KynoHa, feicTByoLLY0 Ha NEepBbI WapKK.

OtBert: 5,610 H.

2. INEKTPOH BeTaeT B 3NEKTPUYECKOE nose HanpsxEHHocTbio 500
kB/M. YeMy paBHa KyNOHOBCKAs CUNA, LeACTBYIOWAA HA INEKTPOH?
OtBeTt: 8107 H.

3. ToyeyHbln 3apag CO3[0AET B TOYKe, YAANEHHOMW OT HEro Ha
paccTosiHMe 5 cM 3nekTpuyeckoe none HanpsEéHHocTblo 90 B/m.
Yemy paBeH moaynb 3TOro 3apapa?

Oteet: 2510 Kn.

4. Anbda-yacTuua 3apagom 3,210 Kn B3aumopencrayer ¢
3/IeKTPOHOM, HaxOAsAWEMCS OT Heé B TOYKE Ha paccTosHuK 1,6'107° m.
Haingute HanpaXEHHOCTb 3NEKTPUYECKOro NONS, CO343aBaeMoro
anbda-4acTuLen n 3NeKTPOHOM B TOYKE, ABAAIOLLENCA CepefnHOA
0Tpe3Ka, KOTOPbIN COefMHACT 3TU 3apAAbI.

Oteet: 67,510°B/m.

5. Yemy paBHa paboTa A, coBepliaemas OJHOPOLHbLIM 3/IEKTPUYECKUM
nonem npu nepexoce 3apsaa q =3 ® 10° Kn Baonb cunosbIX AUHUIA
nons Ha paccrosiHue L = 0,9 M? Hanpsaxé&HHocTb nons pasHa 200 B/m.
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OTBeT: 5,4 MK[X.

6. OnpepenuTte HanpsXeHue MeXay LBYMA TOYKAMU INEKTPUYECKOro
nons, ecnu npu nepemeweHun B HEm 3apaga 50 HKn nonem Gbina
coBeplieHa pabota 20 MKK.

OtBert: 400 B.

7. [1NOCKMUIN KOHAEHCATOP NOAKIIOYEH K MCTOYHUKY HAanpaXeHneM
100 B. EmkocTb koHpeHcaTopa cocTasnset 0,25 mk®. Onpegenute
3apAA KOHAeHcaTopa.

Oteet: 25 mkKn.

8. MnocKMi1 BO3AYLIWHbIA KOHAEHCATOP COCTOMT U3 06KNaf0K
nnowanbto 0,02 M°. 06KNALKM HAX0AATCA Ha paccTosHuM 0,9 cm apyr
ot apyra. Onpepenute EMKOCTb 3TOr0 KOHAEHCAaTopa.

OtBet: 20 n®.

9. [iza koHpeHcaTopa emkocTamun C un 4C coeguHsatot. Onpepenunte
€MKOCTb NoslyymBLIeiics 6aTapen KOHAEHCATOPOB B CAyYasnX:

1) nocnepoBaTeNbHOro COEANHEHNS;

2) napannenbHoOro CoeuHeHus.

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

10. KoHpieHcaTopy, éMKocTb KoToporo paBHa 0,5 Mk®, coobwunu
3apag 5 mkKn. Onpepennte 3Hepruto 3neKTpUYECKoro nons
KOH[eHcaTopa.

OTBeT: 25 MK/XK.

3agauu Ha MeToAbl HAay4YHOrO NO3HAHUA:

1 (BMP). insa npoBefeHMs onbiTa YYUTENb B3N CTEKNAHHYIO NANOYKY,
nMCT OGymarn M OYMaXKHbIA CyNTaH, 3aKPenNEHHbIA Ha KEeNe3HOM
cTepxxHe. TpeHuem o 1UCT BymMaru OH 3apsAANN CTEKNAHHYIO NaNoYKy, a
3aTeM [OTPOHYNCA el A0 OymaxHoro cynTaHa. [lanee oH obpatun
BHMMaHWe Ha MOBefeHMe MNONA0COK CynATaHa Mnpu MNOAHECEeHUM
OLHOMMEHHO 3apAXEHHON NanoyKMu.

Kakoil BbIBOJ, MOXHO 6bI/10 CAenaTth U3 AaHHOro onbiTa?
OtBeT: ORHOMMEHHO 3apsKEHHbIE Tela OTTANKUBAIOTCA.

2 (BMP). Ha pucyHKe npepcTaBneHa yCTaHOBKA NO U3Yy4YeHMIO CBOWCTB
NJ0CKOro KOHAeHcaTopa. lnacTuHbl KOHAEeHCcaTopa NPUCOEAUHAIOT K
3NEKTPOMETPY, KOPNyC KOTOPOro 3a3emfiéH. HasnekTpu3oBaHHOM
Nas0YKOM KACcalTCA NNACTUHBI KOHAEeHCaTopa. [1pu 3TOM KOHAEeHCaTop
NpMOOPETET HEKOTOPbIA 3apsf, a 3MeKTpoMeTp OyaeT NoKasbiBaTb
pPa3HOCTb MNOTEHUMANOB MEXAYy NnacTUHaMu KoHpeHcaTopa. B
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COOTBETCTBUM C OMpPEAeNeHNeM 3eKTPOEMKOCTH U' rpe g—
3apAf  KoWpeHcatopa, /—  pa3HOCTb  MOTEHUMANOB  Mexay

nnacTMHaMu KOHAEeHcaTopa.
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Bam Heo6xoMMO MCCNeA0BaTb, 3aBUCUT /1N 3/1EKTPOEMKOCTb NNOCKOr0
KOHOeHcaTopa OT MJIoLWafmM ero NiacTuH.

NweeTcs cnepylouee obopynosaHue:

— 3/1eKTPOMeETp;

— NMNAcTUHbI Ha NOACTaBKax, 06pa3ytolme NIOCKMUIA KOHLEHCATOP;

— 300HMTOBAs Nanoyka M WepCTb ANA COOOWEHNUs KOHAEHcaTopy
3/1eKTPUYECKOro 3apafa;

— NNACTUHBI U3 CTEKNA U NONUCTUPONA;

— coeauHUTENbHbIE MPOBOAA.

B oTBeTe:

1. ONUwWKnTE 3KCNEPUMEHTANbHYIO YCTAHOBKY.

2. OnuwunTe NOPAROK AENCTBUIA NPU NPOBELEHUN UCCNEA0BAHNUS.
BosmoxHoe peuenne:

1. Ucnonb3yetcs  yCTaHOBKA,  M300paEHHAs  Ha  PUCYHKe.
KoHgeHcaTop noaknYalT K  37eKTpoMeTpy M coobuwatoT
3NeKTPUYECKUIA 3apsaf OT HA3NEeKTPM30BaHHOM Nanoyku. B npouecce
NPOBEAEHUs OMbITOB 3aPAL KOHAEHCATOPa OCTAETCA HEU3MEHHBIM.

2. Mnowaan nnactuH M3MEHsAIOT, CABUras MiacTUHbl OTHOCUTENbHO
Apyr Apyra.

3.006 M3MEHEHWM 3NEKTPOEMKOCTM KOHAeHcaTopa CyaaT no
W3MEHEeHMI0 MOKa3aHWil 3nekTpomeTpa (4Yem OGonblie pPa3HOCTb
NOTEHLIMANIOB, TEM MeHbLLE 31eKTPOEMKOCTb KOHAEHCATOpa).

ONOPHbIA KOHCMEKT Ne 3.2

Tema 3aHATUA

3aKOHbI NOCTOSIHHOTO TOKa

CopmepxaHue TeMmbl

MoHATMA: cmuna TOKAa WM MNJIOTHOCTb  TOKA;  3NEKTpUYecKoe
CONpPOTUBAEHWE; INEKTPOLBMXKYLLAA CUIA UCTOYHUKA TOKA; COeflMHEeHHe
NPOBOLHMUKOB; ANEKTpuyeckue uenu; napanienbHoe "
nocnepgoBateNbHoe  COeAMHEHME  NPOBOLHMKOB;  COEAUHEeHue
WCTOYHWMKOB 3NIEKTPUYECKOI 3Hepruu B 6atapeto; paboTa U MOLLHOCTb
NOCTOAHHOrO TOKa; TennoBoe [eNCTBME TOKA; TeMmnepaTypHbIi
KO3 hULUMEHT CONPOTUBIEHNA; CBEPXNPOBOAMMOCTb.
3akoHOMepHOCTK: 3akoH OMa ana yyacTka uenu; 3akoH Oma ansa nonHom
uenu; 3akoH [koynsa—IJleHua; yCnoBMs, HeobXoouMmble — ANs
BO3HUKHOBEHUA U MOAJEPKAHUA INEKTPUYECKOro TOKA; 3aBUCMMOCTb
3NEKTPUYECKOro COMPOTUBAEHMA OT MaTepuana, AJAuHbl W MNAoLWaau
NONepeyHoro CcevyeHWs MPOBOAHMKA; 3aBUCUMOCTb 3NIEKTPUYECKOrO
CONpOTMB/IEHWUA NPOBOAHUKOB OT Temnepatypsbl; 3akoHbl Kupxroda ans
y3/1a U KOHTypa.

Tunbl 3aHATUA

KOM6VIHVI|:)OBaHHbIe 3adHATUA
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JlabopaTopHas paboTta
KoHTponbHas paboTa

MnaHupyemble
obpa3oBaTeibHble
pe3ynbTarthl

0K 01, OK 02, OK 04, OK 05, OK 06, OK 07

® [eMOHCTPUPOBATb Ha NpuMepax poib U MecTo (U3MKM B
(hOpMUPOBAHUM COBPEMEHHOW HAYYHOM KapTWUHbI MWUPA, B Pa3BUTUM
COBPEMEHHON TeXHUKWU U TeXHONOrUi, B NPAKTUYECKOW JeATesbHOCTH
nojen;

® eMOHCTPUPOBATL HAa NMpUMepax B3aMMOCBA3b Mexay (U3NKOA U
APYrMMU €CTECTBEHHbIMU HAyKaMu;

® ucnonb3oBaTb WHGOpPMAUUIO PU3NYECKOrO COAEpPKAHMA Npw
peWeHnn y4yebHbIX, MPAKTUYECKUX, MPOEKTHbIX U WUCCNEeA0BATENbCKUX
3afjay, WHTerpupya WHMbOPMaUMID M3 Pa3IUYHBIX WUCTOYHMKOB W
KPUTUYECKMN ee oLeHNBas;

® pasnnMyatb M yMeTb WUCMONb30BaThb B y4yebHO-UCCIeAoBaTeNbCKO
LEeATeNbHOCTU MeTofbl Hay4yHOro Mo3HaHus (HabniogeHue, onucaxue,
M3MepeHune, IKCNMEePUMEHT, BbIBUKEHNE TUNOTE3bl, MOAENMPOBAHME U
T.A.) W GdopMbl HayyHOro no3HaHua (akTel, 3aKOHbI, Teopuu),
AEMOHCTPMPYA HA NPUMEpPAX UX POib U MECTO B HAYYHOM MO3HAHUMU;

® NPOBOAMUTbL NPAMbIE U KOCBEHHble M3MepeHUs hU3NYECKUX BENUYUH
(cunbl TOKa, 3NEKTPOLBUXKYLLEN CUIbI UCTOYHMKA TOKa, PaboThl W
MOWHOCTM MNOCTOAHHOrO TOK3, TeMnepaTypHoOro KoadduumneHTa
COMPOTUBNEHUS, YAENbHOrO CONpOTMBNEHUA npoBoAHuKa, KMJ
3NEeKTPOMNUTKK), BbIOMpPas M3MepuTENbHblE MPUOOPBl C  YYeTOM
HEOOXOANMON TOYHOCTW M3MEPEHWI; NNAHUPOBATL XOA WU3MEpEHMIt;
noayyaTb  3HayeHue  MU3MepseMOil  BEAMYMHBI U OLEHMBATb
OTHOCMTENIbHYIO NOFPELHOCTL MO 3aaHHBIM (hopMynam;

® NpoBOAMTb UCCNELOBAHMA 3aBUCUMOCTENR Mexay (usnyeckumm
BeIMYMHAMM: CUIbI  TOKA OT 3NEKTPUYECKOrO0 HAMpPSXKEHUA W
conpoTuBneHus; cunbl Toka oT 3[C # NONHOro CONpoOTMBAEHUA LENH;
3NEKTPUYECKOro COMPOTUBNEHMA OT MaTepuana, AJMHbl WU NAOLWAAM
NnonNepeyHoOro CeYeHUs NpPOBOAHMKA; 3NIEKTPUYECKOTO CONPOTUBAEHUS
NPOBOAHMKOB OT TemnepaTtypbl; MOWHOCTW NlaMnbl HaKanWBaHMA OT
HaNps)XEeHMA HA e€ 3aXMMax — U JeNnaTh BbIBOA C YYE€TOM MOrPEeLHOCTH
U3MepeHui;

® 1CNONb30BaTh ANA ONMUCAHMA XapaKTepa NpOTeKaHus (PU3nNYecKux
npoueccoB dusmyeckne 3akoHbl (3akoH Oma ans yyacTka Lenu; 3aKoH
Oma pns nonHow uenu; 3akoH [xoyna—JleHua; 3akoHbl Kupxroda ansa
Y313 U KOHTYpa) C Y4E€TOM rpaHuL, UX NpUMEHUMOCTH;

® pewartb KayecTBeHHble 3ajayu (B TOM YUCNE WU MEXNpPeLMeTHOro
xapaKkTepa): ucnonb3ys Mmogenu, gusnyeckue BeNUYUHbI W 33KOHbI,
BbICTPAMBaThb NOTUYECKH BEPHYI0 LEenoYKy 00bACHEHUA
(BokasaTenbCTBA) NPEANOXEHHOTO B 3afaye npouecca (aBneHus);

® pewartb pacyeTHble 3a4ayn Ha 3akoH Oma ana yyacTka uenu; 3aKoH
Oma pns nonHow uenu; 3akoH [xoyna—IJleHua; 3akoHbl Kupxroda ansa
y371a W KOHTYpa; 3aKOHbl NapanneNbHOro M MoC/ief0oBaTENbHOIO
COEAMHEHNUS MPOBOJHUKOB M WCTOYHWKOB TOKA, PacyeT CUAbl TOKA;
NIOTHOCTU TOKA; 3NEKTPOMBUKYLLENA CUbl UCTOYHUKA TOKA; paboThl
MOLWHOCTM MOCTOAHHOrO TOKAa; TemnepaTypHoro KoadduumneHTa
CONPOTUBNEHUS;

® yyuTbIBATb rPaHuMUbl NpuMeHeHMs 3akoHa OMa Ans yyacTka uenwu;
3akoHa Oma pna nonHon uenwu; 3akoHa [xoyna—IJleHua; 3aKoHOB
Kupxroda pns y3na u KOHTypa nNpu peweHun ¢U3NYecKux u
MEXNPEeAMETHbIX 3a7ay;

82



® 1Cnonb3oBaTb MHGOPMALMIO M MPUMEHATb 3HAHWUA O MPUHLMMAX
paboTbl M OCHOBHbIX XapaKTEPUCTUKAX U3YUYEHHbIX MTPUOOPOB U APYrUX
TEXHUYECKUX YCTPOICTB [Nf  pELWEHUs NpaKTUYeCcKUx, y4ebHo-
NCCNefoBaTENbCKUX U MPOEKTHbIX 3ajay;

e cobnwopate npasBuna 6Ge3onacHoro TpyAa nNpuM  NPOBELEHUU
WCCNefoBaHMA B pamMKax yyeOGHOro 3KCNepuMeHTa U yyebHo-
NCCNefoBaTeNbCKOW AeATeNbHOCTM (C MCMNONb30BaHWEM LUGPOBBIX
N3MepUTEeNbHbIX YCTPOMCTB U NabopaTopHOro 0bopynoBaHus);

® 1ICNOMb30BaTb 3HAHWUA O (U3MYECKMX O0OBEKTAxX M mpoleccax B
NOBCEAHEBHOW XW3HM ans obecneyeHus 6GesonacHOCTU npw
obpalieHnn ¢ npubopaMMm W TEXHUYECKUMU YCTPOMCTBAMM, [Jif
COXpaHEeHWUs 3[00pOBbs UM COONIOAEHUS HOPM  3KONOTMYECKOro
NnoBefeHWA B OKpyXalllen cpene, ANA NPUHATUA pelleHuid B
NMOBCEAHEBHOM XU3HU.

Oopmbl
opraHusauum
yyebHoM
LEeATeNbHOCTU

Mp OCBOEHMW HOBbLIX 3HAHUWA W YMEHWIA, NpU peleHun 3ajay W
NPOBEAEHUN KOHTPONA — WHAMBMAYaNbHas, GPoHTANbHASA, rpynnosas
(Ha ycmoTpeHue npenogaBatens).

Mpu BbINONHEHKUM NabopaTopHOit paboTbl — napHas (rpynnosas).

Tunbl OLLEHOYHBIX
MeponpuATUiA

TeKywWwmniA KOHTPOJIb: YCTHbIN M NUCbMEHHbIN (POHTANbHLIA ONPOC;
B3aMMOONpoc B napax (rpynnax).

TeMaTU4yeCKUh KOHTPONb: MUCbMEHHbIW OTYET O  BbIMOJHEHWUU
nabopaTopHOM paboThl; NMCbMEHHas KOHTPONbHAsA paboTa.

3agaHua pns
camocToATeNbHOT
0 BbINOJIHEHUSA

KayectBeHHble 3aayu:

1 (BIP). MpoBoAHWK, COCTOAWMIA U3 MEAHOIA, KENE3HOW U HUKEIUHOBOW
NPOBOMIOK OJHOrO AMAMeTpa U OAHOM [AAWHBI, BKAOYAAKM B
aneKTpuyeckyto uenb. Mpu onpegenéHHOM HanpAXXeHUKU, NOJAHHOM Ha
Hero, HabiAanKu, YTo HUKENMHOBAs MPOBOJIOKA CMNbHO pacKasieHa,
)enes3Hasa pacKkaneHa ropasfo MeHblle, a MeAHas NpOBOJOKA He
pacKkaneHa BOBCe. ITO 00bACHAETCA TeM, YTO NPOBOJIOKM COEAUHEHDI
. [Ipn TaKom coegnHEHMM Ha y4aCTKax Lenu cuna
TOKa OAMHAKOBas, a BbIAENAKLWEECA KOAUYECTBO TEMIoTbl MPAMO
NpoONopLUOHaNbLHO
npoBonoK. M3 onbiTa Ha OCHOBaHMM 3akoHa [hxoyna-JleHua MOXHO
coenatb  BbiBOA, YTO Yy MEAHOM NPOBOJIOKM  HauMeHbluee
, @ Yy HUKENNHOBOM

HaubGonblee.

Cnuncok cnos (cnoBocoyeTaHuit)
1) nocnepoBaTenbHO

2) napannenbHo

3) conpoTuBneHUIO

4) HanpsaXeHuio

5) yaenbHoe conpoTUBEHNe

6) 3Ha4YeHue NIOTHOCTM

Otert: 135.

2 (BMP). B mactepckoit MBaHa MNeTpoBuya anekTpuyeckas NMHUA ans
pPO3eTOK OCHAlleHa aBTOMAaTMYECKUM  BbIK/lOYaTENEeM, KOTOPbIW
pasMblKaeT NIMHWIO, ecAM Ccula  TOKa B HeW  MnpeBbllwaer
16 A. HanpsxeHnue anektpuyeckon cetn 220 B.

B Tabnuue npeacTaBieHbl INEKTpUYECKUE NPUOOPLI, UCMONb3yeEMblE B
MacTepCcKoii, 1 noTpebasemas MMU MOLLHOCTb.
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InekTpuyeckne npnbopbl NoTpebnaemas MOWHOCTD, BT
IneKTpuyecKkuit pybaHok 800
JneKkTpuyeckas ynapHas gpenb 1400
IneKTpuYecKuii N063nK 600
lWnndosanbHas mawmnHa 1900
LUmnpkynsapHas nuna 1600
TopuoBoYyHasa nuna 2200

B macTepckoit paboTaet TopLoBoyHas nuna. Kakoi(-une) n3 ykasaHHoix
Bbllle NPUOOPOB MOXKHO BKIKYATL B CETb AOMOJAHUTENbHO K
TOPLOBOYHOM nuae? 3anuwwuTe peleHune n oTeeT (NOpPALKOBbIA HOMep(-
a) npubopa(-os)).
Bo3moxHoe pelerne:
MakcumanbHas MOLWHOCTb, HA KOTOPYIO paccynTaHa NPOBOAKA paBHa

P =1U=16-220=3520 Bt
CymMapHas MOLWHOCTb BCEX BK/IOYEHHbIX B CETb 31EKTPONPUOOPOB He
AOMKHa npeBblwatb 3,5 KBT. MowHocTb, KOTOpyl noTpebnser
TopuoBoYHas nuna coctasnsaet 2200 BT. loNnOAHUTENBHO K HEN MOXHO
BKNOYNTb MO0 pybaHOK, NM6O N063MK.
OtBet: 1 nnu 3.

Pac4yéTHble 3apaum:

1 (BMP). B nacnopTe 3nekTpuyeckoro eHa HanncaHo, YTO MOLLHOCTb
ero papuratena coctasnfet 1,6 KBT npu HanpsxeHunm B ceTu
220 B. Onpepenute cuny ToKa, NPOTEKAKOWEro N0 3NEKTPUYECKON Lenu
(heHa nNpu BKNIOYEHUMN €r0 B PO3ETKY.

OtBeTt: 7,3 A.

2. Ha PUCYHKEe npeAacrtaB/ieHa Cxema 3HEKTpI/IquKOI7I uenu. Bce
CONPOTUBNIEHUA PE3NCTOPOB OANHAKOBLI N paBHbI R.

1) OnpepenuTe 3KBUBANEHTHOE CONPOTMBEHUE LiENMU.
2) Yemy paBHa MOAHAsA CWNIA TOKA B LMK, €C/IN HA KNeMMbl 1, 2 nofiaHo

HanpsxeHune U?
R1 R3 R5
10—
R2 R4 R6
20—

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

3. Pesuctop conpoTtusnenmem 20 OM noakntouéH K uctouHuky ¢ 34C 12
B. BHyTpeHHee conpoTuBieHne UcToyHnka pasHo 4 Om. Onpepenute
Cuny TOKa B Lenwu.

OtBet: 0,5 A.

4. Akkymynatop ¢ I[C 6,0 B u BHyTpeHHuM conpoTtusneHvem 0,1 Om
MUTAEeT BHELWHIOW Lenb ¢ conpotusnenmem 12,4 Om. Kakoe KonmyecTso
Tennotbl Q BbIZENUTCA BO BCEN Lenu 3a Bpems 10 MuH?

OTBeT: 1728 [x.
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5. KoHpeHcaTop émkocTblo 2 MK® BkNOYEH B uemb (puc. 15.12),
cofepKallyto TpM pe3ncTopa 1 MCTOYHUK noctoaHHoro Toka ¢ I[4C 3,6 B
W BHyTpeHHUM conpoTtusneHunem 1 Om. ConpoTusneHuns pesuctopos R,
=4 OMm, R, =7 Om, R, = 3 Om. YeMmy paBeH 3apsa Ha npaBoii obKnaake
KoHpgeHcaTopa?

—
&r
R1
R2
R3
C

BosmoxHoe pewerne:
YyacTok uenu, B KOTOPOM HAaXOAUTCA KOHAEHCATOP, Pa30OMKHYT, U TOK
yepe3 pe3ncTop R, He nAET. Pa3HOCTb NOTEHLMAN0B MeX Ay NIacTUHAMM
KOHJeHCcaTopa paBHa NafeHuMIo HanpsxeHus Ha pesuctope R,: U =IF.
Cuna ToKa, naywero no uenwu, cornacHo 3akoHy Oma, paBHa

¢

I
f

U=R2+Rl+rR2'

3apspa Ha 0OKknafKax KOHAeHcaTopa
=CU=C————R,=42-10%Kn.
¢ =CU Ry+Ry+r 2
Ha npaBoil 06KknaaKe KOHAEHCATOPa HAKONUTCSA OTPULATENbHbIW 3apsag,
TaK KaK OHa nogKnto4YeHa K oTpuuaTeibHOMY NnositoCy UCTOYHUKA.
OteeT: 4,2 ® 10° Kn.

lpadmyeckue 3apgauu:

1 (BMP). Yyawwmecs usyyanu npotekaHune 3NeKTPUYECKOro TOKa B Lienu,
n3o6paxéHHOM Ha cxeme (puc. 1). MepenBuras pbi4aXKoK peocTaTa, OHM
CNneaunun 3a U3IMEHEHMEM CUbl TOKA U MOCTPOMAM rpaduK 3aBUCUMOCTH
Cunbl TOKa OT BpemeHu (puc. 2).

[ A

® K;%:/’:

0 J I f Iy !

Puc. | Puc. 2
Bbibepute fOBa BepHbIX YTBEPXKAEHWS, COOTBETCTBYIOWMX AAHHBIM
rpauka. 3anuwunTe B OTBETE UX HOMEPA.
1) B npouecce onbiTa CUia TOKA B LENM U3MeHANACh B NpeAenax oT 2 fo
7A.
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2) B NpOMeXyTKe BPeMeHW OT £ A0 £ CONPOTUBIEHME peocTaTa
YBeINYNBANOCh.

3) B npomexyTke BpemeHu oT 0 [0 £ pbl4aXOK peocTaTa nepemellany
B/1€BO.

4) B NpOMEXYTKe BPEMEHU OT £ [0 £, PblYaXOK peocTaTta nepemeLyany
BMpaso.

5) B NpOMEXYTKe BpeMEeHW OT £ [0 £, HanpsXeHue Ha pe3ucTope
yBeNn4nnoch B 3 pasa.

Oteer: 13.

3apayvm Ha MeTofbl HAYYHOTO NO3HAHUSA:

1 (BMP). C nomowbio amnepmeTpa NpOBOAUNUCE U3MEPEHUSA CUMbI TOKA
B 3NEKTPUYecKoi Lenu. MOrpewHoCcTb U3MepeHnin Cubl TOKa paBHa
LeHe feneHus Wkanbl amnepmerpa (cm. puc.).

3anuwnTe B OTBET NOKa3aHWA amnepMmeTpa C YY4ETOM MOrpewHOCTM
n3MepeHuil. B oTBeTE yKaXMUTe 3HAYEHWE M MOTPeWHOCTb U3MEpPeHus
CAuUTHO 6e3 npobena. OTBeT NpuBeANUTE B amnepax.

Bo3moxHoe pelerne:

3ameTum, 4TO UeHa OAHOro peneHns amnepmetpa pasHa 1A.Torga
N3MepeHHOe 3HayeHne MOXHO 3anucatb Kak (3 +1) Aunum (2 +£1) A.
Orser:31 wnm 21.

2 (BMP). 3anuwwuTte pe3ynbTaT MW3MEpeHUs  3NEKTPUYECKOrO
Hanps)xeHna (CM. puC.), y4nTbiBas, 4TO NOTPELHOCTb U3MEPEHNA paBHa
LieHe fileneHuns BoNbTMETPa.
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3anuwnTe B OTBET NOKa3aHMA BONLTMETPA C YYETOM MOrpeLHOCTY
n3MepeHuil. B oTBeTe yKaxuTe 3HaYeHWE U MOrpPewHOCTb U3MEpeHUs
CnuTHO 6e3 npobena.

BosmoxHoe pewenne:

3ameTuM, YTO KNeMMbl BONLTMETPA NMOAKIIOYEHbI TaK, YTO Haubonblee
noKasblBaeMoe HanpsXeHue paBHo 3 B, To ecTb cunTLIBaTL NOKa3aHus
HYXHO NO HWXHeil wWkKane BonbTMeTpa. Kak BMOHO W3 PUCYHKA,
BOJIbTMETP MOKa3blBAaeT 3HauyeHue 1,4B, npu 3TOM UeHa pJeneHus
coctaBnser 0,1 B.Takum 06pa3om, MOKazaHUs BOJLTMETPA MOXHO
3anucatb Kak (1,4 + 0,1) B.

Orser. 1,40,1.

3 (BMP). Wccnepys anekTpuyeckoe CONPOTUBIEHME METANIUYECKOIA
NPOBOMIOKK, Y4uTeNb HA YpPOKe coOpan 3NeKTpUYECKylo Lenb,
npeacTaBieHHyYI0 Ha pucyHKe. [pu nepefBueHUn nonyHka A'BRONb
NPOBOMIOKW yyallMecs Habnwoganu U3MeHeHUe SPKOCTU CBeYeHUs
namnbl HaKaNMBaHUA.

e S =
1 K B

Te

= +

‘ Barapes

—1

_ . CE— -

C Kakoi uenblo 6bii NPOBEAEH AAHHbIN ONbIT?

BosmoxHoe pewerne:

OnbiT Obi1 NpoBeféH C LeNbid MOKasaTh, YTO 3/IeKTpPUYECcKoe
CONMpOTMBNEHWE NPOBOAHMKA (METaNANYECKON NPOBONIOKM) 3aBUCUT OT
AJIMHBI MPOBOAHMKA.

OMOPHbIN KOHCMEKT Ne 3.3

Tema 3aHATUA

INeKTPUYECKUI TOK B Pa3NnYHbIX Cpepax

CopepxaHue Tembl

MoHATMA:  3NEKTPOXMMUYECKUA  IKBMBANEHT; BUAbl  ras3oBbIX
pa3pafoB; Nna3Mma; 3NeKTPUYeCKUih TOK B NOJYNPOBOAHMKAX;
COOCTBEHHAs M NpUMECHAs MPOBOAUMOCTH; P-N NEPeXof.
Du3nyeckne ABNEHWA: INEKTPUYECKMA TOK B  MeTannax, B
3NEeKTPONUTax, rasax, B BaKyyme: CBEpXnNpoOBOANMOCTb; INEKTPONN3;
TEPMO3/EKTPOHHASA IMUCCHA.

3aKOHOMEpHOCTH: 3aKOH 3nekTponusa Papages.

MpakTuyeckoe npUmMeHeHUe NoynpoBOAHUKOB, AYrOBOro pa3psaa.
MpuHUMNbI aeiAcTBUA NPUOGOPOB M YCTPOWUCTB: NOJYNPOBOLHUKOBOIO
AVNOAa; MOJYNPOBOLHMKOBLIX MPUOOPOB; BaKyyMHOro AMOAa;
ra3opaspafHoii Tpy6KKU; CBAPOYHOro annapara.

Tunbl 3aHATUA

KoMbUHMpOBaHHbIE 3aHATUS
JlabopaTopHas paboTta

MnaHupyemble
oGpa3oBaTteNbHble
pe3ynbTaThl

0K 01, OK 02, OK 04, OK 05, OK 06, OK 07

® [EeMOHCTPUPOBATb Ha NpuMMepax Ppoib M MecTo (GU3NKKU B
(hOpMUPOBAHUM COBPEMEHHOI HAYYHOW KAPTUHbI MUPA, B Pa3BUTUM
COBPEMEHHOMN TEXHUKU 1 TEXHONIOTUIA, B NPAKTUUYECKON OeATeNbHOCTH
nopaei;
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® 1eMOHCTPUPOBATb HA MpUMepax B3aMMOCBA3b MeXAYy PU3NKON K
APYrMMU eCTECTBEHHBIMU HaYKaMK;

® ucnonb3oBaTh MHGoOpMauuio (U3MYECKOTro COfEepXaHWua npu
peleHnn y4ebHbIX, NPAKTUYECKUX, MPOEKTHBIX U UCCNIe[0BaTENbCKUX
3apay, MHTerpupys WMHQOpPMaLWI0 M3 Pa3NUYHbIX WUCTOYHUKOB W
KPUTUYECKU ee OLLeHUBAs;

® pa3nuyatb U YMeTb MCMONb30BaTh B y4eGHO-MCCNE[0BaTENbCKON
LEeATeNbHOCTU METOLbl HAYYHOTr0 NO3HaHUA (HabnoLeHNe, ONnUCaHue,
N3MepeHUe, IKCNEePUMEHT, BbIBUXKEHNE TMNOTE3bl, MOAENNPOBAHKE 1
T.A.) U dopMbl Hay4yHOro no3HaHua (cakTbl, 3aKOHbI, TEOpWUM),
LLEMOHCTPUPYA HA NPUMEPAX UX POJib U MECTO B HAYYHOM MO3HAHUK;
® IPOBOAMTH NPAMbIE U KOCBEHHbIE U3MEPEHUA PU3UYECKNX BEUYUH
(3NeKTPOXMMUYECKOrO 3KBMBAJNEHTa), BbIOMpAs W3MepUTENbHbIE
npubopel € yyeToM HeobOXO[MMOI  TOYHOCTU  U3MEpEHMWIA;
NNaHMPOBaTb X0 W3MepeHuid; MojyyaTb 3HaYeHUe U3MepsemMon
BENIMYMHBI U OLEHWUBATb OTHOCUTENIbHYIO MOFPELHOCTb N0 33AaHHbIM
dbopmynam;

® 1CNoNb30BaTh /1 ONUCAHUA XapaKTepa NpoTeKaHus hu3nyeckux
npoueccoB @u3anyeckne 3akoHbl (3aKoH anektponusa Papapes) c
YYETOM rpaHuL, X NpUMEHUMOCTH;

® pelwaTtb KayecTBeHHble 3afayu (B TOM YMCIe U MeXNpPeLMeTHOro
XapakTepa): ucnonb3ys mogenu, Gunmyeckne BENUUYUHbI U 3aKOHbI,
BbICTPAMBaTb ~ JIOTUYECKW  BEpHYl0  LENnoyky  0b6bACHeHUs
(BokasaTenbCTBa) NPeANOXEHHOr0 B 3afaye npouecca (ABneHus);

® pelwaTb pacyeTHble 3aa4n Ha 3aKoH anekTponu3sa Papages; pacuer
3/IEKTPOXUMUYECKOTO IKBUBANIEHTA;

® yyuTBIBATb FPaHULbl NPUMEHEHMA 3aKoHa 3nekTponusa Papapes
Npu pelweHnn GUnYECKUX U MEXNPEAMETHbIX 3afay;

® 1Cnonb3oBaTb MHGMOPMALMIO W NPUMEHATb 3HAHWUA O MpPUHLUNAX
paboTbl M OCHOBHbIX XapaKTEPUCTUKAX W3YYEHHbIX MPUOOPOB W
ApYrux TEXHUYECKUX yCTPOMNCTB (BaKyyMHblit Avop;
NoNYNpOBOSHUKOBLIA AWOA; MNONYNPOBOAHWUKOBbIE MpUOOpPLI) Ans
peleHuns NpaKTUYecKux, y4eOHO-UCCNe0BaTeNbCKUX U MPOEKTHbIX
3apay;

e cobnoaatb npaBuna 6Ge3onacHoro TpyAa Mpu  MpOBELEHUM
WCCNefoBaHMIA B pamKax YyyeOHOro 3KCNepuMeHTa U y4yebHo-
NCCNef0BaTENbCKOW [eATENbHOCTM (C MCMONb30BaHUEM LUGPOBBIX
N3MEPUTENbHBIX YCTPOWUCTB U NabOPaTOPHOro 060pyLOBAHNUSA);

® 1CMONb30BaTh 3HAHMA O (PU3MYECKMX 0ObEKTax U npoleccax B
NOBCEHEBHOW XM3HM gans obecnedyeHus 6Ge3onacHocTU npu
obpalieHnm ¢ npubopamum U TEXHUYECKUMU YCTpPOMCTBaMM, [Jis
COXpaHeHUs 3[0poBbA U COOMIOAEHMA HOPM  3KOJOTMYECKOro
NnoBeNEHUs B OKpyXalollei cpeae, AN NPUHATUA peLeHUid B
NOBCEAHEBHO XMU3HU.

®opmbl
opraHu3auum
yue6HoIl
LeATeNbHOCTH

Mpn OCBOEHUM HOBbIX 3HAHUWA W YMEHWIA, NPU pPELIeHUN 3a[Jay U
NPOBEAEHUUN KOHTPONS — MHAMBUAYANbHAA, DPOHTaNbHAA, rpyNnoBas
(Ha ycmoTpeHue npenogaBatens).

[pu BbINONHEHKUM NabopaTopHoit paboTbl — napHas (rpynnosas).

Tunbl OLEHOYHbIX
MeponpuATUN

TeKywWuid KOHTPONb: YCTHBIN U NUCbMEHHBIA (PPOHTANbHbIA ONPOC;
B3aMMOONpocC B napax (rpynnax).

TeMaTUYyeCKUh KOHTPONb: MUCbMEHHbIA OTYET O BBIMOAHEHUM
nabopaTtopHoit paboThl.
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3agaHusa ons
CaMOCTOATENIbHOTO
BbINOJHEHUSA

KavyectseHHble 3agaym:

1. 06bACHWUTE, NOYeMy NpW AYroBOM pas3psAe Npu YBEAUYEHUN CUIbI
TOKA HanpseHue YyMeHbLAeTCs.

OTBeT: Npu yBeAUYEHUN CUNbI TOKA BO3PACTaeT TePMO3NEKTPOHHAsA
IMUCCUA C KaTofa, HOCUTeneit 3apspa CTaHOBUTCA Oosnblue, a,
CnefoBaTeNbHO, CONPOTUBAEHWNE MPOMEXYTKA MEXAY 3NeKTPoAamu
yMeHblwaetca. py 3TOM yMeHblieHWe CONpPOTUBNEHUA NPOUCXOAUT
ObICTpee, YeM yBeNMYEHMEe CUAIbI TOKA (B ra3ax HapyLaeTcs IMHENHbIN
3akoH Oma U = IR), noatomy HanpsixeHue yMeHblIaeTCs.

2 (BMP). B6nn3un 3a0CTPEHHbBIX YacTeit NPOBOAHUKOB, MOAKMOYEHHbIX
K BbICOKOBOJIbTHBIM UCTOYHWKAM TOKA MW HAXOAALWMNXCA BO BNAXKHOM
aTMoCepHOM BO3JyXe BO BPEMSA rpo3bl, MOXHO Habnogath cnaboe
cBeveHue 1 HebonbLoW WyM. Takoe cBeYEHME MHOTA NOABNAETCA Ha
KOHLAX KopabenbHbIX MauT (TaK Ha3blBaeMble OFHW CBATOrO INbMa).
bnaropapa Kakomy u3nyeckoMmy SBNEHMIO BO3HWKAeT TaKoe
cBeyeHune?

OTBeT: IneKTpUYeCKMUin paspag B razax Uanm KOPOHHbIA pa3paa.

3 (BMP). MpoyuuTaiiTe TEKCT M BCTaBbTe HA MeCTa NPOMYCKOB C/0OBA
(cnoBocoyeTaHus) U3 NpuBeLEHHOTO CNUCKA.

B XVIII B. beHpkamMuH OpaHKNMH YCTAHOBU/ 3EKTPUYECKYIO
NPUPOLY MOJMHWM, A TaKke co3gan UM pas3pabotan NPUHUMMbI
afnemMeHTapHOW  rpososawutel  (cMm. puc.). OH  npeanoxwun
yCTaHaBNMBaTb , KOTOpbIii coefuHAnM C
3eMNEN, pa3meLLas Ha BbICOKUX TOYKAX 34aHWI. [1py 3TOM OCHOBHYIO
ponb Wrpanu sBneHue
MeTaNNInyecKknx yacreit KOHCTPYKLUK "
3/1eKTPUYECKOro  nons

BOIM3K OCTpUS.

Cnucok cnos (cnoBocoyeTaHnin)

1) rpomooTBOA

2) usonatop

3) anekTpu3auuu

4) 3NeKTPOMArHUTHOIA

NHAYKLNY

5) BbICOKas HanpsXEHHOCTb

6) KOpPOTKas [JIMHA BOJHbI -~

OTBeT: 135.

4 (BMP). Kakumu HocuTenamum aneKTpuyecKoro 3apsaa Co3[aéTcs ToK
B BOAHOM PacTBOpe NMOBAPEHHOMN CONMU?

OTBeT: MOHBI.

PacyéTtHble 3apaum:

1. MpoBopswas cdepa paguycom R = 5 cm nomeweHa B
3NIeKTPOUTUYECKYIO BaHHY, HANONHEHHYI0 pacTBOPOM MeLHOro
Kynopoca. Hackonbko yBenuuutca macca cdepbl, €Ciu OTn0XeHue
megmn pnutca t = 30 MUH, @ INEeKTPUYECKUi 3apag, NocTynawLwmnin Ha
KaXXA bl KBAAPaATHbIA CaHTUMETp noBepxHocTu cdepsl 3a1 ¢, q=10,01
Kn? MonspHas macca megm M = 0,0635 kr/monb. [nowapb
NOBEPXHOCTU Chepbl S = 4T K.
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| OtBeT: ~ 2 © 107 Kr.

OMOPHbIA KOHCMEKT Ne 3.4

Tema 3aHATUSA

MarHuTtHoe none

CopepxaHue Tembl

MoHAaTMA: MarHuTHOe none (OLHOPOLHOE, HEOAHOPOAHOE), BEKTOP
WHOVKUMKM  MarHutHoro nons, cuna Amnepa, cuna JlopeHua,
MarHWTHas MPOHMLAEMOCTb BeLWeCcTBa; CONMHEYHas aKTUBHOCTb,
MarHuTHble Gypu.

3aKoHoMepHOCTH: 3akoH Amnepa, dopmyna cunbl JlopeHua, npasuno
OypaByuKa, NpaBuUIO NEBOMN PYKU.

lpakTuyeckoe npumeHeHue cunbl Amnepa, cunsl JlopeHua.
MpuHuMnbel  peincTBua npubOpoB W  TEXHUYECKMX YCTPOWCTB:
3NEeKTPOABUraTeNs MOCTOAHHOTO TOKA, YCKOPUTENA 3apsXeHHbIX
4aCTUL, 3NEKTPOM3MEPUTENbHLIX NPUOOPOB.

®u3nyeckue onbiTbl: onbIT IpcTesa, onbiT AMnepa.

Tunsl 3aHATUA

KoMbUHMpOBaHHbIE 3aHATUS

MnaHupyemble
obpa3oBaTteNibHble
pe3ynbTarthl

0K 01, OK 02, OK 04, OK 05, OK 06, OK 07

® [eMOHCTPMPOBATb HAa NpuMMepax pa3BUTUA MpeAcTaBieHUn o
MarHMTHOM MoOJie M MarHUTHbIX CBOMCTBAX BeLEeCTBa pPojib U MECTO
$n31KN B POPMMUPOBAHMU COBPEMEHHON HAYYHOW KapTUHbI MUP3, B
pa3BUTUN COBPEMEHHON TEeXHWUKU W TEeXHONOrMMK, B MPAKTUYECKOM
NEATENbHOCTU NIOAEN;

® pas3nuyatb MeTofbl HAy4yHOro nO3HaHMA U GOpPMbl HAay4YHOTO
NO3HaHWUA, AEMOHCTPUpYA Ha npumepax (onblT IpcTepa, OnbIT
Amnepa) ux posib U MECTO B HAy4YHOM NO3HAHUW;

® ICNONb30BaTh AJ19 ONUCAHMA XapaKTepa NpoTekaHua hu3nyeckmx
npoLeccoB pu3nyecKne 3aKoHbI C y4eTOM rpaHuL, UX NPUMEHUMOCTH:
3akoH Amnepa, popmyny cunbl JlopeHua;

® pewaTtb KayeCTBEHHblE 3afauu (B TOM YuCIe U MEXNPeLMEeTHOro
Xapakrepa);

® pelaTtb pacyeTHble 3aa4M C ABHO 3aaHHOMN HM3MYECKOI MOAENbIO
Ha 3aKoH Amnepa, pacyeT cunbl JlopeHua;

® 1ICNONb30BaTh MHMOPMALMIO M MPUMEHATb 3HAHMA O NPUHLMNAX
paboTbl U OCHOBHbIX XapaKTEPUCTUKAX U3YYEHHbIX MALIMH, NPUOOPOB
W OPYrUX TEXHUYECKUX YCTPOMCTB (3NEKTpPOLBUraTeNs NOCTOAHHOTO
TOKa, YCKOPUTENA 3apAXeHHbIX YacTul, 37eKTPOU3MEepUTENbHbIX
npu6opos) ans peweHuns NpaKTUYeCKux, yyebHo-
nccnefoBaTenbCKUX U NPOEKTHBIX 3a4ay.

®opmbl
opraHusaumu
yyebHoMm
AeATeNbHOCTH

Mpn OCBOEHUW HOBLIX 3HAHUWN U YMEHWUW, MPU peleHun 3apay u
NpoBeAeHNM KOHTPONSA — MHANWBUAYaNbHASA, hpOHTaNbHas, rpynnoBas
(Ha ycmoTpeHuWe npenojasatens).

Tunbl OLEHOYHbIX
MeponpuUATUN

TeKyWwMUn KOHTPONb: YCTHBIA W NUCbMEHHbIA (QPOHTANbHBINA ONpOC;
B3aMMOONpoc B napax (rpynnax).
TeMaTnyeckuil KOHTPONb: NUCbMEHHAsA CaMOCTOATENbHAA paboTa

3apgaHua pns
CaMOCTOATENIbHOTO
BbINOJIHEHUSA

KavyecTBeHHble 3aaaum:

1. BHyTpeHHAs NOBEPXHOCTb NPMBOAHOIO PEMHS B pe3ynbraTe
TPEHMA 0 WKMB nNpuobpena nonoxutenbHelit 3apag. CywectsyeT nu
MarHWTHOE Nofie BOKPYr BpaWaloWerocs peMHa?

Otsert: [la. 3apAnbl, pacnonoXeHHbIE HA MOBEPXHOCTU PEMHSA, UMEIOT
HanpaBieHHoe pABuxeHue. [103TOMY peMeHb B LENOM MOXHO
paccMaTpuBaTh KaK BUTOK KaTyLWKK, NO KOTOPOIi TEYET TOK.
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2. B nnockoctu, nepneHanMKynapHON pUCYHKY, pPacnoNoXeH NpsMoii
ANVHHBIA npoBofHMK. Cuna Toka no Hemy Te4yéT OT Habnwopatens.
N306pa3uTte OfHY W3 NWUHMIA MHLYKUMW MArHUTHOTO NOAs 3TOroO
npoBoAHUKa. Kak HanpaBneHa 3Ta MHUA?

OtBeT: JIMHMA WHAYKUMKM SABNAETCA OKPYKHOCTbIO, Nexallen B
NNIOCKOCTU PUCYHKA U HanpaBNEHHOW N0 YacOBOM CTpesKe.

3. B nnockocTM pucyHKa pacrnonoxeH KpyroBOW BUTOK C TOKOM,
HanpaBNEHHOM TaK, KaK MOKA3aHO Ha PUCYHKe.

Kyaa HanpaBneH BEKTOpP MarHUTHOW WHAYKUMM MOAS BUTKA B €ro
ueHTpe?
OTBeT: K Habnoaatenio.

4. INEKTPUYECKYID Lenb, COCTOALLYI0 W3 MPAMbIX NPOBOAHUKOB,
NOMEeCTUNN B O4HOPOLHOE MAarHUTHOE noJie (CM. PUCYHOK).

3 4
= +
@ B =——

2 1

Kyma HanpaBneHa cuna Amnepa, AedcTByloWas CO  CTOPOHbI
MarHUTHOTO NONS HAa NPOBOAHUK 1-27
OTBeT: BBEPX B MIOCKOCTU PUCYHKA.

5. (BMP) MenHbl1 NPOBOAHMK NOJBECUAN HA YNPYruX MPYXUHKax
NOMECTUAN MEXAY NONOCAMU MarHUTa (CM. PUCYHOK).

|
g

91



Kak n3meHutca (yBenuumtca, YMEHbLWMUTCA, HE U3MEHUTCA) MOAYNb
cunbl  Amnepa M pacTAXeHWe MPYXUHOK NpuU  U3MEHeHUU
HanpaBlieHUA  3NEKTPUYECKOro TOKa, NpOnyCcKaemoro yepes
npoBogHWK? Cuna ToKa yepe3 NPOBOAHMK OCTAETCA HEM3MEHHOMN.
OtBer: Cuna Amnepa He W3MEHUTCA, PaACTAXKEHUE MNPYKUHOK
YMEHbLINTCA.

6. INEKTPOH BNETEN B 3a30p MEXY NONKOCAMU MArHUTA U OBUXKETCA
TaK, KaK NOKa3aHo Ha PUCYHKe.

=l

Q)
5

Kygpa HanpaBneHa cuna JlopeHua, feicTByowan Ha INeKTPoH?
OTBeT: oT Habnopatens.

7. MOXHO N1 TPAHCNOPTUPOBATL pacKaieHHble CTabHble 60NBAHKN B
Lexe MeTaNypruyeckoro 3aBofa C MOMOLLbID 3NEKTPOMArHUTHOIO
KpaHa?

OTBeT: MOXHO, ecin ux Temnepatypa Huxe Touku Kiopu (753 °C). B
NPOTUBHOM C/ly4yae OHW MOTEPSAIOT CBOM (heppOMarHUTHbIE CBOWCTBA
W NPUMEHSATL 3/IEKTPOMArHUTbl HENb3S.

PacyétHble 3apauu:

1. MpoBoaHuKk ¢ Tokom 10 A n ganHon 10 CM BUCUT HENOABUXKHO B
OLHOPOAHOM MArHMTHOM none. JINHUM UHAYKLUM MArHUTHOTO NONA
nepneHaMKyNApHbLI NpoBOAHMKY. Macca nposogHuka 5 r. Yemy
AOJXeH OblTb paBEH MOAYNb BEKTOPA MarHUTHOM WHAYKLMUM, 4TOObI
HUTW, HA KOTOPbIX NOABELIEH NPOBOAHUK, OKa3aNUCb HEHATAHYTbIMU?
OtBet: 0,05 Tn.

2. lNpoToH BnetaeT B 0g4HOpPOAHOE MAarHUTHOe none uHaykuuei 10
MTNn 1 fBMKETCA B HEM NO OKPYXHOCTM paguycom 3 mm. Onpegenute
CKOPOCTb, C KOTOPOM NPOTOH BJIETE/ B MarHUTHOE none.

OtseT: 2,9 kM/c.

3apaum Ha MeToAbl HAYy4YHOr0 NO3HAHUA:

1. (BMP) Ha pucyHke wn300pa)eHa yCTaHOBKA [N W3yYyeHus
NOALEMHON CUAbl  3neKTpomarHuta. KaTtywka 3nekTpomarHuta
NOAKNIOYAETCA K MCTOYHMKY TOKA 4Yepe3 peocTar, Npu MNOMOLM
KOTOPOr0 MOXHO MW3MEHATb CWJly TOKa 4epe3 3/1eKTPOMarHuT.
IneKTpOMarHuT cnocobeH NpUTATMBaTb METANNNYECKYI0 NNACTUHY C
rpy30M.
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I
Bam Heob6xoaMMO MoKaszatb, YTO NOABLEMHAA CUNA 3NEKTPOMArHMTa
3aBUCUT OT CWUAbl TOKA, NpoTekatowero no ero obmotke. Mmeetcs
cnepywollee o6opynoBaHue:

— Habop u3 10 rpy3os no 100 r;

— 3N€KTPOMArHUT;

— peocTar;

— KNoY;

— UCTOYHWK TOKA;

— COeAMHUTENbHbIE NPOBOAA.

B otete: 1. OnuwunTe 3KCNEepUMEHTaNbHYI0 YCTaHOBKY. 2. OnuwuTe
NOPAAOK AENCTBUIA NPU NPOBEEHUN NCCNEA0BAHUA.

Bo3moxHoe pelerne.

1.Cobepém Lenb, COCTOALYI M3 MOCIEA0BATENbHO COEAMHEHHbIX
WCTOYHMKA, KNI0Ya, INEKTpoMarHuTa u peocrata. llon3yHok peocrara
yCTAaHOBUM TaK, YTOObl €ro COnpoTMBNEHNE ObII0 MaKCUManbHbIM. K
3/1IeKTPOMArHuTy NpMKpensem Haubonbllee BO3MOXHOE KONNYECTBO
rpy30B.

2. [Nepemewwas Nnon3yHOK peocTarta, yMeHbLAeM ero CONpoTUBAEHHME.
Mpu 3ToM no 3akoHy Oma cuna Toka B Lenu Bo3pacraert. [pukpennas
K 3NEKTPOMArHuTy JONONHUTENbHO TPy3bl, HAONIOAAEM yBENYEHNE
€ro nNoJbEMHOMN CUNbI.

OMNOPHbIN KOHCMEKT Ne 3.5

Tema 3aHATUA

INeKTPOMarHUTHasA MHAYKUMSA

CopepxaHue Tembl

MOHATUA: MArHUTHbLI NOTOK, 3NEKTPOMArHUTHaA MHAYKUMA (panee —
3MW),  BuxpeBoe  3NEKTpUYECKOe  MNONe,  CAMOMHAYKLMSA,
WHAYKTUBHOCTb, 3IEKTPOMArHUTHOE nose

3aKOHOMEPHOCTK: onpefeNneHme MarHMTHOro NOTOKa, npasuno JleHua,
3akoH IMW, 3AC uHAyKUMM B OBMXKYWMXCA NPOBOJLHUKAX, CBA3b
MarHWTHOTO NOTOKA M MHAYKTMBHOCTMU KATyLWKKN C TOKOM, 3aKoH IMU
AN CAMOUHAYKLMM, SHEPTUA MAarHUTHOTO NOMA KaTyWKN C TOKOM.
®usnyeckue onbiThl: No HabngeHUo IMU, camonHayKLUK.

Tunbl 3aHATUSA

KoMbuHUpOBaHHbIE 3aHATUS
JlabopaTopHas paboTta
KoHTponbHas pabota

MnaHupyemble
oGpa3oBaTteNbHble
pe3ynbTathl

0K 01, 0K 02, OK 04, OK 05, OK 06, OK 07

® eMOHCTPMUPOBATh Ha Mpumepax oTKpbITUA IMU M caMOMHAYKLMHK
ponb U Mecto (M3NKM B (OPMUPOBAHWUM COBPEMEHHOM HAYYHOIA
KapTWHbl MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKU W TEXHONOTUA, B
NPaKTUYeCKO feATeNbHOCTU NIOAEeN;
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® NCNONb30BaTh AN ONUCAHUA XapaKTepa NpoTekaHua QU3nyeckux
npoueccoB hM3nyecKne BeNNYMHbI U [EMOHCTPMPOBATL B3aUMOCBA3b
mexgy Humu (30C vHAyKuMM B OBMXKYWMXCA NPOBOAHUKAX, CBA3b
MarHMTHOrO MOTOKA M WMHAYKTMBHOCTM KaTyWKKW C TOKOM, 3HEprus
MarHUTHOTO NONA KaTYWKKU C TOKOM);

® CNONb30BaTh AN ONUCAHUA XapaKTepa NpoTekaHua QU3nyecKux
npoLeccoB GuU3nyeckmne 3aKOHbl C Y4€TOM rpaHuL, UX NPUMEHUMOCTH
(3akoH 3MW, npasuno JleHua);

® pelwaTb KAYeCTBEHHbIE 3aauu;

® pelwwaTb pacyeTHble 3aAa4u C ABHO 3aAaHHOI PU3MYECKON MOLENbIo
Ha 3akoH IMW, camonHaykumm, npasuno JleHua.

® cobniopatb npasuna 6GesonacHoro Tpyna NpuW  NpPOBEAEHUM
WCCnefoBaHMN B pamMKax y4yebHOro 3KcnepuMeHTa U y4yebHO-
nccnepoBaTenbCKoOW AeAaTenbHOCTM (C ucnonb3oBaHMeM LUGPOBbIX
N3MepUTEeNbHbIX YCTPOMCTB U N1abOpaTOpHOro 06opyLoBaHuA).

®opmbl Mpy OCBOEHUU HOBbLIX 3HAHWIA M YMEHWW, NpU pelweHun 3apad u
5 opraHu3aumu NpoBEAEHUUN KOHTPONA — MHAMBUAYaNbHAA, DPOHTANbHAA, FPYNNOBas
’ yuebHoI (Ha ycMoTpeHue npenofaBatens).
LEATENIbHOCTH Mpu BbINONHEHUW nabopaTopHoi paboTbl — napHas (rpynnosas).
TeKyWHUA KOHTPONb: YCTHLIA WM MUCbMEHHbI (PPOHTaNbHbIA ONpOC;
6 Tunel OLEHOYHBIX | B3aMmMoonpoc B napax (rpynnax).
) MeponpuUATUN TeMaTU4YeCKUWA KOHTPOSb: MUCbMEHHbIN OTYET O BbINOJIHEHUU
nabopaTtopHoit paboTbl, NMCbMEHHANA KOHTPONbHAsA paboTa.
KayecTBeHHbIE 33Aa4K:
1. Ha pucyHKe nokasaHbl jBa cnoco6a BpalleHUs MI0CKOW pamKu B
OAHOPOLHOM MAarHUTHOM none.
I II ) Uz
; e
" B
5 e
3apgaHusa pns : :
7. | camocToATeNnbHOro '
1
—w

BbIMOJIHEHUA

bymet nu BO3HMKaTb MHAYKUMOHHBLIN TOK B pamKe Ha pucyHke 17
byneT v BO3HMKATb MHAYKLMOHHbI TOK B paMKe Ha PUCYHKe 27
OTBeT: IMW BO3HMKAET TONLKO B paMKe Ha pucyHke 1.

2. [loCTOAHHBIA MaArHUT nepemewardT OTHOCUTENbHO 3aMKHYTOro
npoBOAALWEro KoJibLd TdK, KaK NOKa3dHO Ha PUCYHKE.
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OnpepenuTe HanpaBneHne MHAYKLMOHHOTO TOKA B KOMbLE.
OTBeT: N0 YaCOBOM CTpenke

3. B ogHOpPOAHOM MArHMTHOM Moje ABUXETCA NPOBOLHMK TaK, 4TO
CKOpOCTb €ro [ABMXEHWA NepneHAMKYAApPHA CUNOBbIM JIMHUAM
MarHuTHoro nons. CKopocTb NpPOBOAHMKA yBeNIWYMBAlOT B 9 pa3 no
CPaBHEHWIO C NepBOHAYanbHOW. Kak M BO CKONbKO pa3 M3MEHWUTCA
MOAYNb HANPAXEHWUA, BO3HMKAIOLEro Ha KOHLAX NPOBOAHMUKA?
OTBeT: yBennunuTcs B 9 pas.

4. JnexkTpuyeckas uenb cobpaHa MO CXeMe, MPeACTaBAEHHOW Ha
PUCYHKeE.

@—

- v}
ConpoTtuBneHue yyacTka uenu 1 paBHO CONPOTUBAEHMIO YYaCTKa Lienu
2. CpaBHWTe TOKM, KOTOPbIE NOKAXYT amnepmeTpbl A, n A, cpa3y nocne
3aMblKaHUA Knioya.

OtBeT: amnepmeTp A, NOKAXET MEHbLINI TOK.

Pac4yéTtHble 3apaum:

1. B 0ogHOpPOAHOM MArHMTHOM MoOje PacnojoXeHa NpPOBONOYHAA
pamKa B (popme NpAMOYrosbHMUKA CO CTOPOHaMU 4 cm 1 5 cm. Mogynb
BEKTOPAa WHAOYKUMM MaArHutHoro nona paBeH 20 mTn. Pamka
pacnonoXeHa TaK, 4YTO CWIOBblE JIMHUM  MArHUTHOrO NonA
nepneHAnKyNApHbl €€ NA0CKOCTU. YeMmy paBeH MarHUTHbIA MOTOK
yepes pamKy?

OtBet: 40 MkB6

2. MarHuTHbI NOTOK Yepe3 pamKy meHsietcs ot 40 MB6 fo 10 mMB6 3a
0,15 c. Yemy paBHa I[AC MHAYKLMK, BO3HMKAIOLLAA B paMKe?
OTBet: 0,2 B

3. MpoBonoyHas pamka conpoTusneHuem 0,1 Om pacnosnoxeHa B
OAAHOPOAHOM MarHUTHOM NoJe, MOAY/b BEKTOPA MarHUTHOM MHAYKLWY
KOTOpOro yMeHbliaeTcs co ckopocTtbio 0,2 Tn/c. Mnowapb pamku
paBHa 0,05 M°. JIMHWM MarHUTHOM WMHAYKUMM NEepneHfUKYNAPHbI
nnockoctu pamku. Onpepenute 3OM uHAYKUMM, BO3HUKAWOLWEH B
paMKe W CuNy MHAYKLMOHHOTO TOKA.
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OrteseTt: 10%B; 0,1 A.

4. Onpepenute ckopocTb camonérta Cyxon Cynepaxet-100, ecnu Ha
KOHLLax ero KpbiibeB gavHown 27,8 m Bo3Hukaet 34C nHgykuum 33 B.
Camonér netut ropusoHTanbHO. BepTukanbHas cocTaBasowas
WHOYKUMU MarHUTHOro nonsa 3emnmn 5 mTn.

OtBeTt: 237 M/C

5. o ropu3oHTanbHbIM penbcam, pacnoioXeHHbIM B BEPTUKANIbHOM
MarHWTHOM MoJie C MOLlyIeM BEKTOpa MarHUTHON MHAyKuuu 200 MKTh,
CKOMb3UT NPOBOAHMK ANnHOWM 0,2 M. KOHUbl penbCoB 3aMKHYTHI Ha
pesuctop conpotusnenmem 0,1 Om. CKOpoCTb ABUKEHMA NPOBOAHUKA
NOCTOAAHHA U paBHa 5 m/c.

¥ iy »
o KB x [ x

p—o"?
x /5

X
X X)X X

YeMy paBHa cuna TOKa, NPOTEKAIOWErO Yepes pe3nucTop?
OTBet: 2107 A

6. MNpu nponyckaHuu 4yepe3 KaTylKy TOKa cuion 3 A MarHWTHBINA
NOTOK BHYTPU Heé cocTaBun 15 mB6. OnpepenuTte MHAYKTUBHOCTb
KaTyLWKu.

OtBet: 5 MIH.

7. B KaTywwKe nHAYKTUBHOCTbIO 0,5 MIH 3@ 2 € cMna TOKa yMeHbLaeTcs
ot 15 po 5 A. Yemy paBHa 3[C camouHayKuuK, BO3HUKAIKOLWEN B
KaTylwke?

OTBerT: 2,5 MB.

8. [lpn npoxoxaeHnn Toka Yepes KaTywWwKy MHAYKTUBHOCTbIO 200 MKIH
3HEPrua MarHMTHOrO NONA KaTylwkK coctaBuna 2,5 mx. Onpepenute
CUJIy TOKA B KaTyllKe.

OTBeT: 5 A.

Ipachmyeckue 3agayu:

1. MarHUTHbI NOTOK B METANNMYECKOM KOJbLie MEHARTCA N0 rpaduKy:

D, Bt_’)‘
6

4-»

7 )

)
ol ;
T /v
<-u
4
C\ 3

8\ 10 1rc¢

Onpepenute moaynb 3[C MHAYKLUWMM, BO3HMKAlOUIEA B KOJbLe B
NPOMEXYTKAX BPEMEHMU:

1) (0;2)c

2) (2, 4) c
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3) (4;6) c
OtBer: 1) 2B; 2)4B;3)0

2. Ha xenesHbii CeEpPAEYHUK HaAETbl ABE KATYLWKN, KAK NOKA3aHO Ha

pucyHke. [lo npaBon KaTywKe NpONycKalT TOK, KOTOPbIN MeHAeTCs
COrNacHO NpuBeAEHHOMY rpaduky.

(1

.......................

@ Lo
1, A
b §
0 o
N
TN ¢

BbibepuTe BCe BepHble OTBETHI.
1) B cepmeyHuke B npomexyTok BpemeHu ot 0 10 4 C cywecTByeT
MarHuTHoe none
2) WHAayKuMA  MarHMTHOrO noas, CO34aBAaemMoro  npaBoM
KaTyLWKOIA, NOCTOSIHHA B TeYeHUe BCEro BpeMeHU HabniofeHus
3) B uenu KaTywku, u300pakEHHOW HA PUCYHKE CNEBa,

CYlLeCTBYET WHAYKUMOHHBIA TOK B TeYeHWe BCEro BpPEMEHU
HabnoaeHNs

4) B kaTyLwke, n306paxEHHOMN Ha PUCYHKe CNeBa, MaKCUMaNbHbIN
TOK HabniofaeTcs B npomexyTke oT 3 Ao 5¢

5) B npomexytkax Bpemenu (0; 1) ¢ u (2; 3) C MHOYKLMOHHbIA
TOK B KaTylKe, N300paXEHHOI HA PUCYHKE CNEBA, UMEET PasNnYHoe
HanpasneHue

OTBeT: 1, 4,5

3agayun Ha MeToabl HAy4YHOro NO3HAHUA:

1. (BMP) Ha pucyHke npepctaBieHa YCTaHOBKA NO MUCCAeLOBAHUIO
ABNIEHNS 3NEKTPOMArHUTHOM MHAYKLUMU. B KaTywWwKy MHAYKTUBHOCTM 2
BHOCAT KaTyLWKy 1, N0 KOTOPOW NpOTeKaeT NOCTOAHHbLIN TOK. [pn 3TOM
B OOMOTKE KaTylWKW 2 BO3HWUKAET MHAYKLUMOHHbLIA TOK, KOTOPbIN
tbuKcupyetca amnepmeTpom (Ha Wwkane Kotoporo «0» nocepeguHe).
B yctaHoBKe MOXHO n3meHATb I[]C CTOYHMKA TOKa.
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Bam HeobxomuMMo uccnepnoBaTh, 3aBUCMT  JIM HanpaBieHue
WHAYKLMOHHOTO TOKA, BO3HWKAWLEro B KaTylKe 2, OT BeAUYMHbI
MOAYNA BEKTOPA MAarHUTHOW MHAYKLMY, NPOHU3bIBAIOLLErO KaTyLWKY 2.
Nwmeetcs cnepytolee o6opynoBaHue:

— [1B€ KaTyLlWKu;

— amnepmeTp (Ha WKane KoToporo «0» nocepeanHe);

— UCTOYHWK TOKA;

— KNoY;

— COeAMHUTENbHbIE NPOBOAA.

B otBete: 1. OnuwmnTe 3KCNepMMeEHTaNbHY YCTaHOBKY. 2. OnuwuTe
NOPAAOK AENCTBUIA NPU NPOBEEHUN NCCNEA0BAHUA.

Bo3moxHoe pelerne.

1. Katywky 1 coefuMHWM C MCTOYHMKOM Yepe3 Knio4. KaTywky 2
COeAMHUM C amMnepMeTpoM.

2. B onbite nsmensem 3C ncrouHuka. Mo 3akoHy Oma B Lienu KaTywkm
1 n3meHsetca Tok. CnefoBatesibHO, U3MEHAETCA BENIMYMHA MATHUTHO
WHAYKLMW, MTPOHU3bIBAKOLLEr0 KaTyWKY 2. [pn n3MeHEeHUM BENUYNHBI
MOAYNs BEKTOpA MArHUTHOW MWHAYKUMM Habnogaem nossneHue
WHOYKLWOHHOIO TOKa B KaTywke 2. [lpu Bo3pactaHum u ybObiBaHUM
MOAYNA BEKTOPA MAarHUTHOW WHAYKUWM WHOYKUMOHHbLIA TOK MMeeT
pa3nuyHoe HanpasfieHKe.

2. (BMP) Ha ypoke yuuTenb nNpoOBEN OMbIT, CXeMa KOTOPOro
npeacTaBneHa Ha pucyHke. OH napannenbHo CcoeavHWN fBe
OAMHaKoBble nlamnbl 1 M 2, K OQHOW M3 HWUX NOCNEAO0BATENbHO
NOAKNIOYMA  KaTylWKy C OONbWMM  KONUYECTBOM BUTKOB U
cepaeyHukom. MNpu 3amblkaHUM Lenu namna 1 3aropanacb paHblue
namnel 2.

(1)

Kakoi1 BbIBOA, MOXHO clefiaTb Ha OCHOBaHWK JaHHOro onbiTa?
BosmoxHoe pewerne.
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Mpu 3amblkaHuK Knya B Katywke Bo3HuKaeT 3[C camouHayKumm,
HanpasneHHas npoTtus 3[C ncTtoyHuKa.

Paspgen 4. Konebauus u BonHbl
OMOPHbIN KOHCNEKT Ne 4.1

Tema 3aHaTUSA

MexaHuyeckue KonebaHusa v BOAHbI

CopepxaHue TeMbl

MoHaTuA: KonebaTenbHOe ABUXKEHUE; rapMOHMYecKue KonebaHus;
cBoOOfHble MexaHMyeckue KonebaHus; CBOOOAHbIE 3aTyxaloliue
MexaHuyeckue KonebaHus; MaTeMaTUYeCKnil MasTHUK; NPYKUHHbINA
MasTHUK; BbIHY)KAEHHbIE MexaHudYeckue KonebaHus; pPe30HaHC;
NonepeyYHble ¥ NPOAOSbHbLIE BOMHLI; 3BYKOBbIE BOJIHbI; YNbTPA3BYK.
33aKOHOMEPHOCTU: NpeBpalleHne 3HEpPruu npu  KonebaTesbHOM
[ABUKEHUMN; XapaKTEPUCTUKM BOJHbI.

MpakTyeckoe nNpUMeHEHWe yNbTpas3ByKa; Yy4yeT pe3OHaHca B
TexHuKe.

Tunel 3aHATUA

KoMbU1HMpOBaHHbIE 3aHATUS

Mnanupyemble
obpa3oBaTeNbHble
pe3ynbraThl

0K 01, OK 02,0K 04, OK 05, OK 06, OK 07

® [1eMOHCTPMpPOBATb Ha NpuMepax posib U MecTo (U3NKU B
(hopMUPOBaHNM COBPEMEHHOW HAayYHOW KapTUHbI MMPa, B Pa3BUTUM
COBPEMEHHOW  TEXHUKM U TEXHONOrMWA, B  NPAKTUYECKOW
JeATEeNbHOCTU NOAEN;

® eMOHCTPUPOBATb Ha NpUMepax B3aMMOCBA3b Mexay hU3MKON K
APYrMMU eCTECTBEHHbIMU HAYKaMu;

® 1CNONb30BaTb MHGOpPMauMio (U3MYECKOTO COAEpXKaHua npw
peleHnn y4ebHbIX, NPAKTUYECKUX, MPOEKTHBIX U UCCIEA0BATENbCKUX
3apay, MHTErpupys WMHGOPMaLWIo M3 pasNUYHbIX UCTOYHWUKOB U
KPUTWUYECKM ee OLEeHNBaAs;

® pasnMyaTth U yMeTb UCMONb30BaTh B Y4ebHO-MCCNef0BaTeNbCKOM
[eATEeNbHOCTUM  MEeToAbl  HAayyHOro no3Hauus  (HabniopeHwue,
onucaHue, Uu3MepeHue, 3KCNEPUMEHT, BbIABMKEHWE TUNOTEe3bl,
MOAeNUpoBaHue u T.A.) U (OopMbl HAayyHOro no3HaHua (dakTbl,
3aKOHbl, TEOpPUU), AEMOHCTPUPYA Ha NpUMepax Ux poab U MecTo B
Hay4YHOM NO3HAHWK;

® NpoBOAUTb MNpsAMble U KOCBEHHble W3MepeHua (U3nyeckux
BENIMYMH, XapaKTePU3YIOWMX MeXaHUYecKne KonebaHus W BOMHbI,
BblOMpas uM3MepuTenbHble NpubOpbl € y4eTOM HeobXo[UMOl
TOYHOCTW W3MEpPeHWN; NNAHUPOBATb XOJ W3MEepeHWin; noayyatb
3HaYyeHWe M3MepseMON BENUYUHbI W OLEHWUBATb OTHOCUTENbHYIO
NOrpewwHOCTb NO 3afaHHbIM OpMynam;

® NMpOBOAWUTb UCCNELOBAHMA 3aBUCUMOCTEN Mexpy (U3nyecKkumu
BENIMYMHAMMU: Nepuoja KonebaHUl MaTeMaTU4ecKoro (HUTAHOTO)
MasTHUKA OT [AJMHbI HUTW, aMNAUTYAbl U YCKOPEHWUs CBOGOAHOrO
nageHus; nepuopa KonebaHUN NMpPYXMHHOTO MAATHUKA OT MacChl
rpy3a, aMNANUTYLbl U KECTKOCTU NPYXUHBI — U A€NaTb BbIBOA C Y4ETOM
NOrpeLwHOCTN N3MEpPEHNIA;

® pelwaTb Ka4yecCTBEHHble 33ja4un (B TOM YMC/Ie U MEeXNpeLMeTHOro
xapaKkTepa): ucnosib3ys Mogenu, pusnyeckme BEeIUYUHBI U 3aKOHBI,
BbICTPAMBaTb  JIOTMYECKW  BEPHYK  LEnoyky  0oObACHEHMUS
(BokasaTenbCTBA) NPEANOXEHHOrO B 33faye npolecca (aBneHus);
® pewatb 33A4ayM Ha pacyeT OCHOBHbIX XapaKTepUCTUK
KonebaTenbHOro U BOJHOBOTO IBUXKEHUN;
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® 1ICNOb30BaTh MHPOPMALMIO U NPUMEHATb 3HAHMA O MPUHLMMIAX
paboTbl M OCHOBHbIX XapaKTEPUCTMKAX M3YYEHHbIX MpUOOPOB W
APYIMX  TEXHUYECKUX YCTPOMCTB  (MAATHWUK) [NA  peleHus
NPaKTUYeCKnX, y4eOHO-UCCNef0BaTENbCKUX U MPOEKTHBIX 3afaY;

® 1ICNO/b30BaTh 3HAHMA O PU3MYECKUX 0ObEeKTax M npolueccax B
NOBCEHEBHOWM XM3HM [AnNs obecnedyeHus 6Ge3onacHOCTU npu
obpaleHnm ¢ npubopamm U TEXHUYECKUMMU YCTpOMCTBAMU, ANA
COXpPaHeHUs 3[0pOBbsi W COOMIOAEHUS HOPM 3IKOJOTUYECKOrO
NoBeAEHMA B OKpYXalolen cpepe, ANA NPUHATUA pelleHnin B
NOBCEAHEBHOMN XU3HMU.

®opmbl
opraHu3sauum
yuebHoIl
[eATenbHOCTH

Mpu ocBOEHWM HOBBLIX 3HAHWN U YMEHWW, NPU PelWeHnn 3apay u
NpOBEAEHUN  KOHTpPONs —  WHAMBMAyaNnbHas, (poHTanbHas,
rpynnoBas (Ha ycMOTpeHuWe npenopasartens).

Tunbl OLLEHOYHBIX
MeponpuATUiA

TeKywWun KOHTPONb: YCTHBIA U MUCbMEHHbIW (PPOHTANbHbLIA ONpPOC;
B3aMMoonpoc B napax (rpynnax).

TeMmaTM4yeckuin KOHTPOJb: NUCbMEHHAA caMoCToATeNbHaA paboTa Ha
ypoKe.

3agaHusa ans
CaMOCTOATENIbHOIO
BbINOJIHEHUSA

KauectBeHHble 3aaum:

1 (BMP). Kaxpomy 4enoBeyeckoMmy OpraHy COOTBETCTBYeT
onpeaenéHHas coOCTBEHHAs 4YacToTa CBOOOAHLIX KonebaHuii: ans
KenyaKa 3Ta YacToTa NeXMUT B MHTepBasne oT 2 Ao 3 'y, ans cepaua —
oT 1 po 6Tu, pna rma3 — ot 40 po 100y u T1.4. Bo3peincteue
MH(Pa3BYKOBLIX BOJMIH OMpefenéHHbIX YacToT MOXET MpPUBECTU K
NOBPEXAEHUAM BHYTPEHHWX OPraHoOB, OPraHOB 3HLOKPUHHOIA
cuctembl u ap. Kakoe siBfeHMe NposBAseTcs B 3TUX Caydanx?
OTBeT: pe3oHaHc.

2 (BMP). Wapuk onyctunu Ha Kpai nyHku u otnyctunu. LWapuk
ABMXETCA, NepUOAMYECKM NpOXOAs MNONOXKEeHMe paBHOBeCUs, B
KOTOPOM OH B KOHLUE KOHLOB OCTaHaBnuBaeTcA. Kakon BuA
ABUXeHUs HabnoaeTcs B 3TOM cnyyae?

OTBeT: 3atyxawuee nepnognyeckoe ABUXKEHUE.

3 (BMP). [lBa o0AMHaKOBbLIX KaMepTOHA VYCTaHaBAMBAKT Apyr
HanpoTus ppyra (cm. puc.). Korga nmo opHOMy M3 HuX yaapsaioTt
PE3MHOBbIM MOIOTOYKOM, TO HAYMHAET 3BYYaTb M BTOPOI KAMEPTOH.
Kakoe siBneHue HabnoaaeTcs B 3TOM onbiTe?

OTBET: pe3oHaHc.
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PacyéTtHble 3apaym:

1. CKoMbKO KonebaHuit coBepllaeT MaTeMaTUUYECKMii MasTHUK
AnuHow L= 4,9 m 3a Bpems t =5 MUH?

OtBeT: 68 KonebaHuil.

2. K npyxuHe xéctkoctbto 80 H/M npukpennéH rpy3 maccoit 200 r.
Yemy paBeH nepuop 7 cBobopHbix kKonebaHuit rpysa? (Maccoi
NpYXWHbl NpeHebpeysb.)

OtBet: = 0,314 c.

3. Tpy3, nNpuKpennéHHbIW K TNpyXWHe, Konebnetcs Ha
rOpM30HTaNbHOM rnagkom cTepxHe. Onpegenute OTHOWeEHMe
KMHETUYECKOMN IHepruu rpy3a K NOTeHLMaNbHOW IHEPTUU CUCTEMBI B
MOMEHT, KOra rpy3 HaXoAMUTCA B TOYKE, PaCMNON0XEHHO! NocpeanHe
MeX[Iy KpaHUM NONOXEHUEM U MONOXKEHMEM PAaBHOBECUSA.

OTBerT: 3.

paduyeckue 3apaum:
1. Ha pucyHke n3o6paxeH rpaduk 3aBUCMMOCTM KOOPAMHATBI OT
BPEMEHM Konebniowerocs Tena.

Mo rpacuky P S
onpegenure: ,/ N /

A 7
1) amnanTyay " / \

KonebaHwmit; 7 \ -~%—
2) nepuop
KonebaHwmit; : o 5 03 3 *
3) vacroty \ /

KonebaHwuii; o /
4) 3anuuwuTe K
ypaBHeHMe
KOOpAMHaTBI.

b

Otser:
DA=20cMm=0,2 M;
2)T=08¢c;
B e B T
T 0,8

L]

4) x(1) = Asin2nvt =0,2sin 2n-1,25¢ =0, 2sin 2, 57t

3apaumn Ha MeToAbl HAyYHOrO NO3HAHUA:

1 (BMP). Yuuteno Ha ypoke npopenan cnepyowmin onbit. OH
NOMECTUN 3NEKTPUYECKUA 3BOHOK MOJ CTEKAAHHBIA KONOKON,
COeMHEHHbIN C BO3AYWHbLIM HACOCOM. BKnoUMB 3BOHOK, OH Hayan
OTKauMBaTb BO3AyX. 10 Mepe OTKauuMBaHWA 3BYK CTAHOBMICA BCE
TUWe, XOTA CKBO3b CTEKNO ObINO BMOHO, 4YTO MONOTOYEK MO-
NpeXxHeMy yfapsaeT B YallKy 3BOHKA.
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Kako# BbIBOJ, MOXHO cLienatb N0 pe3ynbTaTam JaHHOro onbiTa?
OTtBeT: onbIT ObI1 NPOBEAEH C LENbI0 MNOKas3aTh, YTO 3BYK He
pacnpocTpaHseTca B Bakyyme (AAs pacnpocTpaHeHWs 3BYKOBOWA
BOJIHbI HeobXofMMa ynpyras cpesa).

2 (BMP). Bam Heobxoaumo uccnenoBath, Kak 3aBUCMT Nepuoj
KonebaHUN NPYXMHHOTO MasTHMKA OT Macchl rpy3a. Wmeetcs
cnepytouiee o6opyaoBaHme:

— CEeKYH[LOMep 3NEeKTPOHHbIN;

— Habop M3 TPEX NPYKMH Pa3HOMN KECTKOCTK;

— Habop 13 naTv rpy3os no 100 r;

— LWTATMB C My(TOM U NANKOM.

Onuwwure nopagok npoeefeHus .
nccnefoBaHus. !
B otsere:

1. 3apucynte unm onuwuTe

3KCNEepUMEHTaIbHYIO YCTaHOBKY.
2.0numwute  nopapgok  AeicTBMn  npu

npoeeneHnn nccnenosaHua.

BoszmoxHoe pewenne:

1. icnonb3yeTcs ycTaHOBKa, M300pPaXEHHAA HA PUCYHKe: 0AHA U3
NPYXUH, HECKONbKO FPYy30B U CEKYHAOMEP.

2. K npyxuHe noasewnBaeTcs OAMH rpy3 U u3mepsetcs spems 10
koneb6aHui. MonyyeHHoe BpeMs AENUTCSA Ha KONMYECTBO KoiebaHMuid,
M NOJyYaeTCA Nepuof.

3. K npyxwvHe nopBelwunBaioTca ABa rpysa, U U3MepeHus nepuopa
noBTOPAIOTCA. MOXHO NpPOBECTM  aHANOTUYHble  U3MEpeHUs,
[00aBNsAs ewe rpyssl.

4. MonyyeHHble 3HAYEHMA NePUO0B CPABHUBAKOTCS

ONOPHbIN KOHCMEKT Ne 4.2

Tema 3aHATUA IneKTpoMarHuTHble KonebaHmA U BONHBI

MoHATUA: nepuod  CBOBOAHBIX  INEKTPUYECKUX  KonebaHui;
eMKOCTHOE U MHAYKTUBHOE CONPOTMBIEHUS NEPEMEHHOro TOKa;
aKTUBHOE CONpOTUBAEHME; paboTa U MOLHOCTL NepeMeHHOro TOKa;
PE30HAHC B 3/IEKTPUYECKOW Lenu; TOKWU BbICOKOW 4acTOTl;
CopepaHue TeMbl | 3NeKTPOMArHUTHOE  nosfie  Kak  0CoOblii  BMA  MaTepuu;
3/1eKTPOMArHUTHbIE  BOJIHbI;  BuGpatop  lepua;  OTKPbLITHINA
konebaTenbHbI KOHTYP; NOHATUE O PAAMOCBA3N; TENEBUAEHNE.

du3nyeckue ABNeHUA: CBOOOAHbLIE 3/IEKTPOMArHUTHLIE KONebaHus;
3aTyxaloWme  INEeKTPOMArHUTHble  KonebaHus;  BblHYXAEHHble
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3NleKTpUYeckne  KonebaHWs;  NEpeMeHHbll  TOK;  MPUHUMUMbI
pafuocBs3n.

3aKOHOMEpPHOCTU: npeBpalleHMe 3HepruM B KonebaTenbHOM
KOHType; dopmyna TomcoHa; 3akoH OMa ons 3NeKTpUYEecKon Lenu
nepemMeHHOro ToKa; CBOWCTBA 3/IEKTPOMArHUTHbIX BOJTH.
MpaKTyeckoe NpPUMEHEHME 3NEeKTPOMArHWUTHbLIX BOJIH; NOJYYEHHUE,
nepegaya u pacnpegeneHue 31eKTpo3Hepruu; n3obpeteHne papvo
A.C. MonoBbim.

MpuHumnbel  peiictBua npubOpoB M YCTPOWCTB: reHepatopa
He3aTyxaloWnX  3NEeKTPOMArHUTHbIX  KonebaHuii;  reHepaTtopa
nepemMeHHOro ToKa; TpaHcdopMaTopa; pafuonpuUEMHUKA.

Tunbl 3aHATUA

KoMbUHMpOBaHHbIE 3aHATUSA
JlabopatopHas paboTa
KoHTponbHas paboTa

Mnanupyemble
obpasoBaTefibHble
pe3ynbTarthl

0K 01, OK 02, OK 04, OK 05, OK 06, OK 07

® [IeMOHCTPUPOBATL HAa MPUMEPAX 3NEKTPOMArHUTHOrO MO POJib U
MecTo U3MKM B (DOPMUPOBAHUN COBPEMEHHOW HAYYHOI KapTUHBI
MUpa, B Pa3BUTUW COBPEMEHHOW TEXHUKW U TEXHONOrWHA, B
NPaKTUYeCKOMN OeATeNbHOCTU Nnogen;

® 1eMOHCTPUMPOBATL HA NPUMepax B3auMOCBA3b Mexay HU3UKOI U
APYrMMU eCTECTBEHHBbIMU HaYKaMu;

® 1Cnonb30BaTh MHGOpPMauMio GHU3MYECKOrO COLEpKaHMA npu
peweHnn yuebHbIX, NPaKTUYECKUX, MTPOEKTHbLIX U UCCNe0BaTENbCKUX
3apay, WHTerpupys MHQOpPMaLMIO W3 Pa3AUYHBIX UCTOYHUKOB U
KPUTUYECKU ee OLeHUBas;

® pasznnyatb U yMeTb UCMOMb30BaTh B y4yeOHO-UCCNeA0BaTENbCKO
LEeATeNbHOCTU MeTOLbl HAYYHOrO NO3HaHUA (HabnaeHe, onucaHme,
N3MepeHUe, 3KCNEPUMEHT, BbIBUXKEHME TUNOTe3bl, MOAENNPOBAHNE
M T.4.) M GopMbl Hay4yHOro Mo3HaHus (daKTbl, 3aKOHbI, Teopuu),
LEMOHCTPUPYA HA NpUMEpax UX POJib U MECTO B HAYYHOM MO3HAHUK;
® [MpOBOAUTL MpsMble U KOCBEHHble U3MepeHUs (HU3NYeCKUX
BENIMYMH, XapaKTEpU3YIOLWMNX 3NEKTPOMArHUTHble KonebaHus u
BOJIHbI, BbIOMpPAs U3MepUTENbHbIE MPUOOPLI C YYETOM HEOOXOAUMON
TOYHOCTM M3MEpEHWN; NNaHWPOBaTb XOf W3MEpeHWi; noayyaTb
3HayYeHUe W3MepsSEMON BENUYUHBI U OLEHUBATH OTHOCUTESbHYIO
NOrpewHOCTb N0 3aaHHbIM popmynam;

® 1CN0Ab30BaTh A1 ONUCAHWUA XapaKTepa NpoTeKaHus hU3nyeckux
npoueccoB usMyeckue 3aKoHbl (3akoH OMma Ans 3nekTpuyeckom
Lenu NepemMeHHOro ToKa) € y4eToM rpaHuL, UX NPUMEHUMOCTH;

® NPOBOAWUTL MCCNEeJOBAHMA 33aBUCMMOCTel Mexay (uanyeckumu
BE/IMYMHAMMU: CUNbI TOKA OT 3NEKTPUYECKOrO HaNpsXKeHUs |
CONpOTUBNEHUA (AKTUBHOTO, EMKOCTHOFO, MHAYKTUBHOTO); LJMUHbI
BOJIHbI OT YacTOThbl; nepuopa KonebaHul OT WMHAYKTUBHOCTU W
eMKOCTU KonebaTeNbHOro KOHTYpa — M Aenatb BbIBOA C YYETOM
NOrpeLHOCT U3MEPEHNIA;

® pewaTtb KayecTBeHHble 3afauu (B TOM YMCNe U MEXNPEAMETHOro
XapakTepa): UCnosib3ys MOAeN, GU3NYECKUE BENUYMHBI U 3aKOHBI,
BbICTPAMBaTb  JIOTUYECKUM  BEPHYIO  LEMOYKY  0ObACHEHMA
(BokasaTenbCTBA) NPEANOXEHHOrO B 3afaye npouecca (ABneHus);

® pewaTtb 3ajayuM Ha pacyeT OCHOBHbIX  XapaKTepUCTUK
KonebaTenbHOro W BOJSIHOBOTO [BWXEHWI; Ha 3akoH Oma pns
3/IEKTPUYECKOIA Lienu NepemMeHHOro Toka; Ha hopmyny TOMCOHa;
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® 1ICM0/b30BaTh MHGHOPMALMIO U NPUMEHATL 3HAHUA O MpPUHLMNAX
paboTbl M OCHOBHbIX XapaKTEPUCTUKAX W3Y4YEHHbIX MpUOOPOB M
LPYrUX TEeXHUYECKUX yCTponcTB (BMbGpaTop [epua; OTKpbITHIN
KonebaTenbHbI KOHTYpP; reHepaTopbl TOKa; TpaHchopMaTopbl;
reHepaTop  He3aTyxaloWWX  3NEKTPOMArHUTHbIX  KonebaHuii;
TeNeBUAEHWE)  ANA  peleHus  NpaKTUYeCKuX,  y4yebHO-
nccnefoBaTeNbCKUX U MPOEKTHBIX 3aay;

e cob6ntopatb npaBuna 6e3onacHoro TpyAa Npu NpoBefeHMM
nccnefoBaHUM B pamKax y4eOGHOrO 3KCMepUMeHTa U y4yebHO-
nccnefoBaTebCKON LeATeNbHOCTU (C MCMONb30BaHUEM LUGPOBbLIX
N3MepUTENbHBIX YCTPOWUCTB U NabOpaTopHOro 060pyLOBaAHNUSA);

® 1CNONb30BaTh 3HAHWUA O (M3MYeCKUX 0ObEKTax M mpoueccax B
NOBCEAHEBHOW JKM3HM Ansa obecneyeHus 6Ge3omacHOCTU Mpw
obpaweHnn ¢ npubopaMM M TEXHUYECKUMM  YCTPOMNCTBAMM
(TpaHchopMmaTopbl, reHepaTopbl, IMHWUKM 3NeKTponepesay u ap.), s
COXpPaHEHWUs 3[40pOBbf M COO/IOAEHMA HOPM 3KOJOTMYECKOro
NOBEAEHMA B OKpYXallen cpepe, ANA NPUHATUA PpeWweHun B
MOBCEHEBHOM XU3HMU.

®opmbl
opraHusaumuu
yyebHoM
LEeATENbHOCTH

Mlp OCBOEHUM HOBBIX 3HAHWIA W YMEHWW, NpU peleHun 3agay u
NPOBEAEHWUMN KOHTPONSA — UHANBUAYANbHASA, HDPOHTaNbHASA, FPyNnoBas
(Ha ycmoTpeHuWe npenogaBaTens).

Mpu BbINONHEHKUM NabopaTopHOIt paboTbl — napHas (rpynnosas).

Tunbl OLeHOYHbIX
MeponpuATUI

TeKyWwnin KOHTPONb: YCTHBIN U NMUCbMEHHbIA (PPOHTANbHbIA ONpPOC;
B3aMmoonpoc B napax (rpynnax).

TemaTU4YeCKMIA KOHTPONb: MUCbMEHHbI OTYET O BBINOJHEHUU
nabopaTopHOM paboThl; NMCbMEeHHas KOHTPONbHAsA paboTa.

3ajaHusa ans
CaMOCTOATEeNbHOrO
BbINOJIHEHUSA

KauecTBeHHble 3apaun:

1 (BIP). BctaBbTe nponyLyeHHOEe CNOBO B TEKCT.

«PagnocBaszb  Mexay paguoniobuTensMu, HaxopAWMMUCA  Ha
NPOTUBOMOMIOXKHBIX CTOPOHAX 3eM/IN, OCYLLECTBAAETCA Ha KOPOTKMUX
BOJIHAX. JTO BO3MOXHO 6Gnarofaps TOMy, 4To
OTpa)kaeT KOPOTKME PAJUOBOJHbI».

OtBet: noHocdepa 3emnu.

2 (BMP). B konebatenbHOM KOHTYpe pa3fBUHYAM NNACTUHBI
KoHAeHcaTopa.

Kak npu 3T0M U3MeHATCA 4acToTa M Nepuoj, COOCTBEHHBIX KolebaH Wil
INEKTPUYeCKoro 3apaga B KOHType? [lna KaXAoON BeNUYUHbI
onpegenuTe COOTBETCTBYIOLNIN XapaKTep U3MEeHeHUA:

1) yBenuuutcs; ( N

2) yMeHbLKNTCA; \
3) He U3mMeHuTCA.

A 44

& &
3anuwunTe B TabnuLy BbiOpaHHblE LM PbI ANA KaXaon Gusmyeckon
BeNMYUHbI. Lndpbl B OTBETE MOTYT NOBTOPATHCS.
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Yactora konebaHwuii 3apapa|llepvop konebaHuii 3apaaa

OtBeT:12

PacuyéTHble 3apayu:

1. KonebatenbHbii KOHTYp cocTouT n3 KaTyLLKK
NHAYKTUBHOCTbIO 0,02 MKIH M KoHpeHcaTopa €MmKocTbio 32 MKO.
Onpepenute nepuop COOCTBEHHbLIX 3NEKTPOMArHUTHBIX KonebaHuii,
BO3HMKAKOWMX B KOHTYpe.

OtBeT: 5 MKC.

2. MakcumanbHbll  3apspa Ha  obknapkax — KOHAeHcatopa
KonebaTenbHOro KOHTypa g, = 10° Kn. AMnautyaHoe 3HauyeHue cunbl
Toka B KoHType I, = 10°A. Onpegenute nepuon KonebaHuit.
(MoTepsmMM Ha HarpeBaHMe NPOBOAHUKOB MOXHO NpeHebpeyb.)
OtBert: 6,3 - 10” c.

3. Pamka nnowaapto S = 3000 cm® umeet N = 200 BUTKOB 1 Bpallaercs
B 0OAHOPOAHOM MarHUTHOM none cC uMHAykuuen B = 1,5 o 107 Tn.
MakcumanbHaa 3[C B pamke én=15B. Onpepenute Bpems
oaHoro oboporTa.

OtBerT: 3,8 c.

4. B uenb nepemeHHOro Toka c 4acrtotoit v = 500 [u BKItOYEHA
KaTywka wuHaykTuBHocTblo L = 10 mIH. Onpepenute EMKOCTb
KOHLLEHCATOPA, KOTOPbII HAZ0 BKIKOUYNTb B 3TY LieNb, YTOOLI HACTYNUA
pe30HaHC.

OtBeT: 10 MKO.

5. PaguoctaHuua Bené€T BelwaHue Ha Hecylen yacrtote 150 Mrlu.
OnpepenvTe ANMHY BONHbI, HA KOTOPOM BellaeT pagnocTaHuua.
OTBeT: 2 M.

4. OnpepenuTb [OAWHY 3NEKTPOMArHWUTHbIX BONMH B BO3JYXe,
W3Ny4aeMblX KonebaTeNbHbIM KOHTYPOM C €MKOCTblo 3 H® u
nHOyKTUBHOCTbI0O 0,012 [H. AKTMBHOE COMpOTUBNEHME KOHTypa
NPUHATL PABHbIM HYJIO.

OtBet: 11304 m.

Ipacuyeckue 3apauu:

1. Ha pucyHke npuseseH rpaduK W3MEHEHWS CUNbI TOKA CO
BpemeHeM. OnpeaennTs nepuoa KonebaHuin u aMnanTyy Cuibl ToKa.
3anucarb ypaBHeHu1e KonebaHui Cunbl Toka.

i, MA

o : S—
1 2\3/4 5 6
-5

OTBeT: 4 MKC, 5 MA, i =5 -107sin 500000Tt.
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3aagaym Ha MeToabl Hay4YHOro NO3HaHUA:

1 (BMP). B 1896r.A.C.onoBbiMm 6bina nepeaaHa nepsas
TenerpamMma C MCnonb3oBaHWEM 31eKTPOMArHUTHbIX BOAH. WM Obin
N300peTEH nepBblil . B
Aekabpe 1901 r. MapkoHM nepepan CUrHan yepes ATNaHTUYECKU
okeaH. [1o cyTu, OH NocTaBun B NOBECTKY LHA 3ajayy UCCnepoBaThb
pacnpocTpaHeHuMe  paguoBOnH  BOKpyr 3emnau. B nepsbix
«TPaHCATNAHTUYECKMX» OMbITaX OH HAWEN, YTO MOXHO NepeaasaThb
COOOLEeHNA HA 3HAUMTENIbHbIE PACCTOSHUA He TONBKO C MOMOLLbIO
(c AnuHOW BOAHBLI OKONO 8KM),
KoTopble BCieacTaue ornbatot 3emnio,
HO U C MOMOLLbIO BOJIH C AJINHOM BOJIHbI 0KONO 300 M, KOTOpble, Kak
Mbl CErofiHA 3HaeM, CNOCOOHBI OTPAXATLCA OT MOHOCHepbl 3emnu.
Cnucok cnos (cnoBocoyeTaHuit)

1) 6ecnpoBonoyHbIit Tenerpad

2) annapat Mop3se

3) BNMHHbBIX Pag1OBOJH

4) KOPOTKWUX pafMOBOJH

5) ABneHns gudpakumu

6) ABNEHUA Aucnepcuu

OtBet:135.

2 (BIP). Poytep (MapwpyTu3arop)

[lns paboTbl MOOUILHOI CBA3W, MOAEMOB, CMYTHUKOBLIX CUCTEM U
MHOTUX  OpyrMX  YCTPOMCTB  WUCMOMb3ylOTCA  OGECcnpoBOfHble
TexHonornn. OgHMM M3 NPUMEPOB MCNONb30BaHWUA GECnpoBOAHbBIX
TexHonornin  saBnsetca  Wi-Fi.  06s3atenbHbiM  yCnoBueMm
6ecnpoBoAHOI CBA3M YCTPONCTBA C CeTblo MHTepHET sBnseTcs
HanMyme TOYKM AOCTyNa — poyTepa uau maplpytusatopa. CBasb
MeX [y TOYKOW focTyna (poyTepom) 1 YCTPOCTBOM OCYLLECTBAAETCS
C NOMOLbID 3NEKTPOMArHUTHOrO  U3Ay4YeHUs  ONpeaenéHHoro
AMana3oHa, KOTOpOe M3Ny4yaeTca poyTepoM, pacnpocTpaHaeTcs B
BO3[lyXe CO CKOpPOCTblO CBeTa M NpUHMMAETCA YCTPOMCTBOM
(Hanpumep, HoyTOYKOM). Kaxablii poyTep paboTaeT B onpesenéHHOM
AMana3oHe 4acToT, B KOTOPOM BbIeNsAeTcs LeHTpanbHas yacToTa. Ha
CerofHAWHMNA peHb ctaHaaptel Wi-Fi ceTn noanepxuBaoTcs AByMS
UeHTpanbHbIMK yacToTamu: 2,4 MMy u 5 My (My — rurarepy — 10°
). Hanbonee yacto BcTpeyatowasnca paboyas LeHTpanbHas 4acToTa
— 3710 2,4 W,

1. Kakoe du3mnyeckoe sBneHne nexuT B 0cHoBe paboTkl poyTepa
(mapwpyTu3sartopa)?
2. Bbibepute ©3 NpemnoXeHHOro NepeyHs [ABa BEpHbIX

yTBEPXK/AEHWs, KOTOPblE ONpeAensioT npenmylecTsa 6ecnpoBogHoOM
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CBA3M nepep NPOBOLHON, W 3anNuwWWTE HOMEPA, NOJ, KOTOPbIMUA OHM
yKasaHbl.

1) HeGonblumne 3anepiKku BO BpeMsA COeJUHEHUS.

2) MopKkntoyeHMe HECKONbKUX YCTPONCTB O4HOBPEMEHHO.

3) OrpaHnyeHHOe paccTosAHME MeXAY TOYKaMu CBA3M YCTPOMCTB.

4) B pnanasoHe 2,4 ITL, paboTaeT MHOXeCTBO YCTPOICTB (Hanpumep,
Bluetooth, mukpoBsonHoBbIe neun).

5) N3nyyenne ot Wi-Fi-ycTpoiicTB B MOMEHT nmepefjayn [aHHbIX B
HECKONbKO pa3 MeHbLUE, YeM Y COTOBOro TenedoHa.

OTBert:

1. B ocHoBe paboTbl poyTepa NEXMUT NpoLecC M3JyyeHus,
pacnpocTpaHeHus W NpuUEMa 3INEKTPOMArHUTHOTO  U3JyYEeHUS
onpefenéHHOro pagMofmanasoHa.

2. MpeumywectBa 6ecnpoBOAHON CBA3M nepef NPOBOAHOIA
yKasaHbl nof Homepamu 2 1 5.

Pa3pen 5. OnTuka
OMNOPHbIN KOHCMEKT Ne 5.1

Tema 3aHATUA

Mpupopa ceeta

CopepxaHue Tembl

MNoHATUA: TOYeYHbIN MCTOYHWMK CBeTa; CKOPOCTb PacnpoCTpaHeHUs
CBETa; MOJIHOe OTpaXKeHWe; JINH3bI; YBeNUYeHWe NIMH3bI; rna3 Kak
onTUYecKas CMCTeMa; CUna CBeTa; OCBELWEHHOCTb.

3aKOHOMEPHOCTU:  3aKOHbl  MPAMONUHENHOr0  PacnpoCTpaHeHus,
OTPaXEeHWUA W TNpenoMieHus CBeTa; NOCTPOeHWe W306paxeHus B
nuH3ax; npuHumMn TioireHca; Qopmyna TOHKOW JMH3bI; 3aKOHbI
OCBELLEHHOCTU; COTHEYHbIE U JIYHHbIE 3aTMEHUS.

MpakTUyeckoe NpUMeHeHne onTUYecKux Nnpubopos..

Tunbl 3aHATUA

KoM6UHMpoBaHHbIE 3aHATUS
JlabopaTopHas paboTa

Mnanupyemble
obpa3oBaTeNbHble
pe3ynbraThl

OK 01, OK 02, OK 04, OK 05

® [eMOHCTPMpOBATb Ha nNpumepax NpUpoAbl CBeTa Pojb WU MecTo
®M3NKN B POPMUPOBAHMM COBPEMEHHOMN HAYYHOW KAapTUHbBI MUPa, B
pa3BUTUM COBPEMEHHOW TEeXHWUKU W TEeXHONOTrMN, B NPAKTUYECKOM
JeATeNbHOCTU NtofeN;

® NeMOHCTPMPOBATb HA NpMMepax B3aWMOCBA3b MeXAY PU3NKONA W
OPYrMMU eCTeCTBEHHbIMU HayKaMu;

® K¥Ccnonb3oBaTb MHQOpMauuio (U3MYECKOro COAEpXKaHUA npw
peleHnmn y4ebHbIX, MPAKTUYECKMX, MPOEKTHbIX U UCCNeA0BaTENbCKUX
3afjay, WHTerpuMpysa MHQOPMALMIO M3 PA3NUYHBIX WCTOYHUKOB W
KpUTUYECKHU ee OLEeHNBas;

® pasinyaTb M YMeTb MCNONb30BaTb B Y4yeOHO-MCCNEA0BATENbCKOIA
AeATeNbHOCTU MeTOofbl HAy4HOro No3HaHUsA (HabnloaeHune, onucaHue,
U3MepeHne, IKCNEePUMEHT, BblABUXEHME TMNOTEe3bl, MOAENNPOBAHMKE U
T.A.) U GOpMbl HAayyHOro no3HaHWA (aKTbl, 3aKOHbI, TEOpUM),
LEMOHCTPUPYSA Ha NpUMepax UX poib U MECTO B HAYy4YHOM NO3HAHUK;

® NPOBOAUTL NPAMbIE U KOCBEHHbIE U3MEPEHUA PU3NYECKUX BENUYNH,
XapaKTepu3yolnMX ONTUYECKUE SBNEHUS, BbIOMpas M3MEPUTENbHbIE
npnbopbl C y4eToM HEOOXOANMOW TOYHOCTU U3MEPEHMIA; NNAHMPOBATL
X04 MW3MepeHWn; noayyatb 3HAYeHWe W3MepAeMON BeUYUHBbI U
OLEHMBATb OTHOCUTENIbHYIO MOTPELWHOCTb N0 3afjaHHbIM popMynam;
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® NpoOBOAWUTb WCCNEAOBAHUA 3aBUCUMOCTeR Mexay (M3nMYecKuMu
BENMYMHAMM: (POKYCHBIM PACCTOAHWEM U ONTUYECKON CUNOI — U Aenatb
BbIBOJ, C Y4ETOM NMOFPeWHOCTU U3MEPEHUH;

® 1CN0Ab30BaTh 1 ONMUCAHUA XapaKTepa NpoTeKaHus hU3nyYecKux
npoueccoB hu3nyeckne 3aKoHbl (3aKOHbI OTPAXKEHUSA U NPENOMIEHNS
CBETa; 3aKOHbl OCBELLEHHOCTH) C YH4ETOM FPaHUL, UX NPUMEHUMOCTH;

® pewaTb KayecTBeHHble 3agayu (B TOM YMCNE M MeXNpPeaMETHOro
XapakTepa): ucnonb3ys Mopenu, husnMyeckue BENUYMHbLI W 3aKOHBI,
BbICTPauMBaTb  JIOTMYECKM  BEPHYID  LENOYKYy  OOBbACHEHMUS
(BokasatenbcTBa) NPeANiOXXEHHOro B 3afaye npouecca (aBneHus);

® pelwaTb 3aAa4un Ha pacyeT GOKYCHOro PacCTOAHUSA, ONTUYECKOI CUAbI
JINH3bI, CUNbI CBETA, OCBELEHHOCTU; HAa NOCTPOEHME U306paxeHus B
NNH3ax, Ha OPMyYNy TOHKOW INH3bI;

® 1CNoib30BaTh MHGMOPMALMIO M NPUMEHATb 3HAHUA O MPUHLMNAX
paboThbl M OCHOBHbIX XapaKTEPUCTUKAX U3YUYEHHBIX NPUOOPOB U APYrux
TEXHUYECKUX YCTPOICTB (ONTUYECKMX NPUOOPOB) ANA PpelleHus
NPaKTUYECKNX, y4eOHO-NCCNeL0BATENBCKUX U MPOEKTHbIX 3afay;

e cobnogatb npaBuna 6e3onacHoOro Tpyna MNpu  MPOBEAEHUM
nccnenoBaHUA B pamMKax y4ebHOro 3KcnepuMeHTa W yyeOHO-
nccnenoBaTenbCKoN AeATenbHoCTU (C MCNonb3oBaHUEM LUGPOBbLIX
M3MEepPUTENbHBIX YCTPONCTB U 1AGOPAaTOPHOro 060pyA0OBaHMA);

® 1CNoNb30BaThb 3HAaHUA O (U3MYECKMX O0ObEKTAX M npoleccax B
NOBCEAHEBHOW XW3HWM pAns obecneyeHus 6e30MacHOCTM  Mpw
obpaleHnm ¢ npubopamu M TEXHUYECKUMU YCTPOWCTBAMM, [
COXpaHeHUs 3[40pOoBbA W COONIOAEHMA HOPM  3KONOrMYECKOro
NOBELEHWUS B OKpYXKawLWeN cpepe, ANA NPUHATUA peleHund B
NOBCEAHEBHOMN XKU3HMU.

®opmbl MpU OCBOEHWM HOBbLIX 3HAHWW W YMEHWI, NpU peleHun 3apay u
5 opraHu3aumu NpoBEAEHUN KOHTPONA — MHAMBUAYaANbHAA, PPOHTANbHAsA, rpynnoBas
) yyebHoMm (Ha ycmoTpeHue npenogaBatens).
AEATENbHOCTU [pu BbINONHEHNUM NAaBOPATOPHOIA paboThl — napHas (rpynnosas).
TeKywmii KOHTPONb: YCTHbIA M NMUCbMEHHbIA (POHTANBHbIA ONPOC;
6 Tunbl OLEHOYHBIX | B3aumoonpoc B napax (rpynnax).
’ MeponpuaTuUi TeMaTU4yeCcKUM KOHTPOAb: MUCHMEHHBI OTYET O  BbIMOJAHEHUM
nabopatopHoi paboTbi.
KayectBeHHble 3apayu:
1 (BMNP). B cepeaune XX B. uHxeHep-tm3uk Yapnb3z Kao cpenan
OTKpbITUE, MPONOXMBLIEE AOPOrY ONTUYECKUM BONOKHAM, KOTOpble
MCNONb3YIOTCA CErofHA AN TeNeBULEHUA W UHTEpPHeT-CBA3MN.
OnTMyeckoe BONOKHO cNoCOOHO NepefiaBaTh LMGPOBYO MHGOPMaLUIO
B ¢opme cBeToBOro umnynbca. Kakoe sBneHune o00bACHAET Xof
CBETOBOrO Jlyya BAO/Ib ONTUYECKOrO BOMOKHA (CM. puc.)?
3apaHus pns
7. | camocToaTeNbHOro

BbINMOJIHEHNA

OTBer:

Mpy nNpoXoXAeHUM CBeTa BHYTPU ONTUYECKOr0 BOJIOKHA CBeT
OTPaXaeTcsi OT BHYTPEHHMX CTEHOK BONOKHA. B paHHOM cnyuyae
NPOABNAETCA ABNEHME NONHOr0 BHYTPEHHEr0 OTPAXEHUS.
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2 (BMP). VYcraHoBuTe COOTBETCTBME MeXAy nNpumepamun u
(b13nMYeCKUMU ABNEHUAMU, KOTOPbLIE 3TN NPUMEPDI UANKOCTPUPYIOT. Ans
KaX[oro npumepa npossneHus (GU3MYeckux sBAEHUA W3 NEpBOro
ctonbua nopbepuTe COOTBETCTBYIOLWEE Ha3BaHWe (U3NYECKOro
SIBNIEHUS U3 BTOPOro cToN6Ua.
MPUMEPbI

A) [HO B BOAE KaXeTcs O/nxKe, YeM Ha CaMoM Jene
b) cBeT 0T naMNOYKM OCBeLlaeT KOMHATY

OU3NYECKWNE ABNEHNA
1) andysus
2) nepexof, MexaH4YeCcKoW 3Hepruu B TENI0BYIO
3) npenomnexune cBeTa B BOje
4) pacnpocTpaHeHue cBeTa B aTMocdhepe
3anuwute B Tabnuuy BbiOpaHHble UUQPLI NOL COOTBETCTBYHOWMUMM
OyKBaMu.

A b

OtBert: 34

PacuéTHble 3apaum:

1. [Inockoe 3epKano NoBepHyAU Ha yron o= 17° BOKpYr ocu, nexalyen
B NJOCKOCTM 3epKana. Ha Kakow yron [3 noBeprHeTcs OTPaXEHHbIA OT
3epKana Jnyy, ecAu HanpaB/ieHMe Majalolero Jiy4a 0CTanoch
HEU3MEHHbIM?

Bo3moxHoe peenne:

MycTb (¢ — nepBOHaYaNbHbIA yron nageHuns nyya.

[lo 3aKOHy OTpaXeHua yron OTPaXeHUa TaKxe paBeH @, U,
CNef0BaTesibHO, Yroa Mexay NafatoLuM Ny4oM U OTPAKEHHbLIM JIy4OM
paBeH 2.

Mpn nosopoTe 3epkana Ha yron o nepneHpukynap I Kk 3epkany,
BOCCTAQHOBJIEHHbI B TOYKE NafleHUs, TaKKe NMOBEPHETCA Ha Yrosi o u
3aiimet nonoxenue II.

3HAuUT, HOBBbI Yron NageHus byaeT paBeH @ + .

TakuM xe OyLeT ¥ HOBbIW YroN OTpPaXeHM.

o3TOMY yron, Ha KOTOPbI NOBEPHETCA OTPAXKEHHbIN NyY
B=(@p+a)+a-@=2a=34°,

OtBerT: 34°.

2. OnpepenuTe, Ha Kakow yron 6 OTKIOHAETCSA CBETOBOM Ny4 OT CBOErO
nepBOHAYaNbHOrO HanpaBiAeHUA Npu nepexofe U3 BO3Ayxa B BOAY,
eCcnu yron nageHuns a=75°.
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OtBet:; 28°27'.

3. Onpegenute, BO CKONbKO pa3 UCTUHHasA rnybuHa Bogoéma bonblue
KaXyLiemncs, ecim CMOTpeTb N0 BepTUKaNN BHU3.
OtBert: B 1,3 pa3a.

4. B kauectBe nynbl ucnonb3yetcs TOHKas cobupaowas nuH3a
ONTUYecKasa cuna KoTopoi pasHa 4 AnTp. [lpegmer Haxoautca Ha
paccTosiHumM 5 cm oT nnockoctu AnH3bl. Onpegenute:

1) Kakum — peiicTBUTENbHBIM UM MHUMbIM — ABAETCA U300paxeHue
npegmera?

2) Ha Kakom paccTosHMM OT MIOCKOCTM NIMH3bl HAXO[MTCA ero
n3obpaxeHue?

3) Yemy paBHa yBenuyeHue AnH3bl B AAHHOM Cnyyae?

O1BeT: 1) MHUMOE U306paxeHue; 2) 6,25 cm; 3) 1,25.

5. M306paxeHune npeameta nmeet BoicoTy H = 2 cm. Kakoe hokycHoe
pacctosiHue F gomKHa MMeTb IMH3a, pacnosioXeHHas Ha PaccTosHUM f
= 4 M OT 3KpaHa, YToObl 306paXeHWe AaHHOTO NpeaMeTa Ha 3KpaHe
umeno Bbicoty h = 1m?

OtBeTt: 8 cM.

6. MpepenbHbIA Yyron MOAHOTO OTPAXKEHUA B CUCTEME CTEKI0-BO3[yX
paBeH 42°. Yemy paBHa CKOPOCTb CBETA B 3TOM COpTe CTekna?

Oteet: 2:10° m/c.

7. Cton ocBelweH namnoin, pacnoaoXeHHo Ha BbicoTe 1,2 M NpAMO Hafj
ctonom. Onpepenute OCBEWEHHOCTb CTONAA HEMOCPEACTBEHHO MOf
NaMnon, ecnu MoaHbIA CBETOBOM HOTOK Namnbl coctaBaser 750 nm.
Jlamny cunTaiite TOYEUHLIM UCTOYHUKOM CBETA.

OTBeTt: E =41,5 nkK.

I'pachmueckue 3apauu:

1 (BMP). Ha opHy 13 rpaHei CTEKNSHHON NpU3Mbl U3 BO3AyXa najaert
nyy cBeTa (cM. puc., Bup cboky). N306pa3nte npumepHblii Xof nyya B
npu3Me W nocne BbIXOAA CBETA U3 CTEKNA B BO3AYX.

BosmoxHoe pewenne:
[pUMepHbIN XOf Nyyeil N306pAXEH HA PUCYHKeE.

110




2 (BMP). Ha pucyHke noka3aHO pacnosioXeHWe rNaBHON ONTUYECKOIA
ocu MN nuH3bI, cBETALLEHCS TOYKK S 1 ee u3obpaxeHus S;. Hapucyite
NNH3Y U Xop nyden. Hanpgute Ha puCyHKe ONTUYECKUN LEHTP JIUH3bI 1
ee dokycbl. Onpeaenunte, cobupaloLeit UK paccenBatroLWen ABSETCA
3Ta IMH3a, AeWCTBUTENIbHLIM UM MHUMbIM SBISETCS M300paxeHue.

HE

S

S,

Bo3moxHoe pewenne:

Jlyy, npoxopsAwmin yepes oNTUYECKNIA LLeHTP IMH3bI, HE OTKNOHSAETCA OT

cBoero HanpasneHus. [oatomy onTuyeckuin ueHtp O cosnagaer ¢

TOYKOW nepeceyeHns npambix SS, n MN.

MpoBegem nyy SK, napannenbHblit rNAaBHOM ONTUYECKOM OCH.

MpenomneHHbiin nyy KS; nponaet yepes okyc.

3Has, 4To Nyy, NagaOWMIA Ha NMH3Y Yepe3 (POKYC, Nocne NpenoMaeHus

UAeT napannenbHo rNaBHOM ONTUYECKOM OCK, HAXOAUM ApYroi oKyc.

Jinuza sBnsetca cobupatowlen, a u3obpaxeHne — LeNCTBUTENbHbIM
A

S ;\\\ K \
X \\\\ \\\
\\ . \\
N \
M Ag = ?%F N
sl\ :\
A |

v

3apauu Ha meToAbl HAYYHOTO NO3HAHUA:

1 (BMP). Yuntenb Ha ypoKe NpoBEN Cepuio ONbITOB NO NPeNOMEHUIO
CBETOBOrO0 Jly4a Ha rpaHuLie pasiMyHblX NPO3PaYHbIX CPeA: BO3AYX—
BOZA U BO3JYyX—CTEKNO (CM. PUCYHOK).

AN BOSAYX  \

\ N\

BOJIA N CTEKN0 &

KaKkoi1 BbIBOJ, MOXHO CLleN1aTb HA OCHOBAHMU NPOBEAEHHbIX OMNbITOB?
BosmoxHoe pelenne:
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OnbIT 661 NPOBEAEH C Lie/IbI0 NOKA3aTb, YTO abCOMIOTHbIN NOKa3aTenb
NpenoMieHns y cTekna bonblue, yem y BoAbl (MpeomneHme 3aBuCUT o1
ONTUYECKUX CBOMCTB Cpefbl).

2 (BMP). KoHTaKTHbIE NHUH3bI

CBeToBble Nyuu, upylne B rnas, UCNbITLIBAIOT NepBOE NPeNOMEHME,
npoxofs uepe3 porosuuy, fanee B nepefHen rnasHom Kamepe,
XpyCTanuke, 3agHeid rnasHon kamepe. [lpenomnéHHble nyuu
cobupatoTcs Ha cetyaTke. Ecnm nsobpaxeHune npegmeTa noayyaercs
He Ha ceTyaTke (nepen HeW UAW 3a Heit), TO YeNOBEK BUAWUT NpeLMeT
HEYETKMUM, pa3mbiTbiM, 6€3 feTaneil. KOHTaKTHbIE IMH3bI, KaK U OYKMY,
KOPPeKTUpYIT  6JM30pYKOCTb,  AaNbHO30PKOCTb,  aCTUIrMaTU3M.
KoHTaKkTHble NIMH3bI UMelT (opMy «y4alu», W3roTaBAMBAIOTCA U3
npoHMUaemMoro  nna  Kuciopoga  martepuana.  [loBepxHOCTb,
KOHTAKTUpylOWas C pOroBuLen, COOTBETCTBYeT (OpMe pOroBuLibl,
nepeaHAsa MNOBEPXHOCTb WCNPaBAA€T HENpaBUIIbHYIO ONTUYECKYIO
cucTeMy rnasa, GoKycupyeT U300paXKeHWe Ha CEeTYATKe, He UCKaXaeT
dopmy npenmetoB. KOHTaKTHble JMH3bI COMpUKAcCAOTCA Yepes
CNIE3HYI0 NIEHKY C POrOBULEN 11a3a U HAXOAATCA C HUM B KOHTAKTe».
[nasa [anbHO30pKMe WCNPaBAAIOTCA KOHTAKTHbIMM COOUpatOWMUMM
NMH3aMK, rnasa bnM30pyKMe — KOHTAKTHbIMM PACCENBAKOLLUMM
nuH3amu. [lManasoH KOpPpeKUWM KOHTAKTHbIX JIMH3 [OCTaTO4YHO
Wwupokui: ot +20 go -20 guonTpun.

ofonoara
1. Kakoe ¢u3nyeckoe sBneHWe NeXWUT B OCHOBE paboThl
KOHTAKTHbIX IMH3?
2. Boibepute M3  npepioKeHHOro nepeyHs [ABa  BEPHbIX

YTBEPXAEHUS U 3aNMWNUTE HOMEPA, NOJ KOTOPbIMU OHU YKa3aHbl.
1) KoppeKTupytowas 3peHue NOBEPXHOCTb KOHTAKTHOM JIMH3bl —
BHEWHAS;

2) ucnpaeneHne 6aM30pyKOCTU TpebyeT [EKOPATUBHYIO KOHTAKTHYIO
NINH3Y;

3) ucnpaBneHne [anbHO30PKOCTM TpebyeT NUH3Y, YCUAUBAKOLYIO
(hOKyCMpOBaHWe CBETOBbIX yYeil;

4) OiHa M3 33f1a4 KOHTAKTHOI IMH3bl COCTOUT B OTPAXKEHMM NAJAIOLErO
Ha rna3 CBETOBOIO MOTOKA;
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5)Npy  HOWEHUU KOHTAKTHbIX JIMH3 NPOUCXOAUT YMEHbLUEHUE
MHTEHCUBHOCTM NONaAaloLLero B rna3 CBETOBOro NOTOKA.

Bosmoxroe pewenne:

1. KoHTaKTHble NMH3bl HEOOXOANUMbI ANS KOPPEKLMUU BO3MOXHbIX
npobnem co 3peHuem. B ocHoBe ux paboOTbl NEXUT WU3MeHEeHWe
(hOKYCHOro paccToAHWA ONTUYECKON CUCTEMbI F1a3a.

2. BepHble yTBepXAeHUS, xapaKTepu3yiolne KOHTaKTHbIe INH3bI,
yKasaHbl nof Homepamu 1 u 3.

OtBer: 13.

OMOPHbIA KOHCMEKT Ne 5.2

Tema 3aHaTUSA

BonHoBble cBoWcTBa cBETa

CopepxaHue
TeMbl

MNoHATHA: uHTepdepeHuMs cBeTa; KOrepeHTHOCTb CBETOBbLIX Jlyyeil;
nHTepdepeHLMna B TOHKUX MJIEHKAX; MOJOCH PAaBHON TOALWMHbI; KONbLA
HbloToHa; audpakuma ceeTa; agudpakumMa Ha Wenu B napanfnenbHbIX
nyyax;  AMQPaKUMOHHAs  pelweTka; noHATMe 0  ronorpaduu;
nonapu3auMa nonepeyHblx BOJH; NONApU3aLMa CBeTa; [BOIHOe
nyyenpenomneHue; AWCNEpCUA CBETA; BUAbI  WU3/IyYeHWit; BUAbI
CMEKTPOB; CNEKTPbl UCMYCKAHWUA; CMEKTPbI NOTOLWEHNA; CNEKTPaNbHBbI
aHanu3; ynbTpacdmoneToBoe u3yvyeHue; UHMPaKpacHoe W3NyyeHue;
PEHTTEHOBCKME  Nlyyu; UX  NpUMpoAa WM CBOWCTBA;  WKana
3NEKTPOMArHUTHBIX U3NYYEHUN.

3aKoHOMepHOCTHU: ycnosus MUHMMYMa " MaKcMmyMa
MHTEp(EPEHLNOHHON U AUPPAKLUOHHOW KAPTUH; 3N1EKTPOMAarHUTHas
TEOpWs CBETa; MeXaHW3M U3JlyYeHUa CBeTa BeLLeCTBOM.

lpakTuyeckoe npumeHeHUe uHTepdepeHUUUM B HayKe W TexHUKe;
NONAPOMUAOB; CNEKTPANbHOrO aHanmn3a.

Tunel 3aHATUA

KoM6uHMpoBaHHbIE 3aHATUS
JlabopaTopHas paboTa
KoHTponbHas paboTa

Mnanupyemble
06pa3oBaTeNbHbI
e pe3ynbTaThbl

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

® eMOHCTPMPOBaTb Ha NpuMMepax BOJIHOBLIX CBOWCTB CBeTa pojib U
MecTo U3MKU B POPMUPOBAHMM COBPEMEHHON HAYYHON KapTUHbI MUPa,
B Pa3BUTUM COBPEMEHHOW TEXHUKM U TEXHONOrUW, B MPaKTUYECKOM
[EeATeNbHOCTU NI0AeN;

® [eMOHCTPUPOBaTb Ha MpUMepax B3aMMOCBA3b MeXAy (PU3NKON W
APYrUMUN eCTeCTBEHHbIMU HayKaMu;

® 1CN0b30BaTh MHOPMALMIO HU3NYECKOTrO COLEPKAaHMA NPU peLleHnm
yyeOHbIX, MPAKTUYECKUX, MPOEKTHBIX W WCCNEA0BATENbCKUX 33fay,
UHTErpmpya MHbOPMaLMIO U3 PA3NYHBIX UCTOYHUKOB U KPUTUYECKU ee
oueHunBas;

® pasnuyatb M YMeTb WCMONb30BaTb B y4YebOHO-MCCNen0BATENbCKOM
AeATeNbHOCTM MeTOofbl HAay4HOro Mo3HaHus (HabnogeHue, onucaHue,
“3MepeHune, IKCNEePUMEHT, BbIABUKEHWUE TUNOTE3bl, MOLENUPOBAHUE U
T.A.) n Gopmbl Hay4yHOro no3HaHusa (akTbl, 3aKOHbI, Teopuw),
LEMOHCTPUPYA HAa NpUMEpax UX Poab U MeCTO B HAYYHOM NO3HAHUK;

® NPOBOAMUTbL MPSAMbIE U KOCBEHHble M3MepeHus HU3NYeCcKUX BeNYUH
(BNMHbI CBETOBOW BOJHbI), BbIOMpas U3MepuTesbHble NPUOOPLI C Y4ETOM
HEeO0OXOAMMON TOYHOCTU M3MEPeHUil; NNaHMPOBaTb XOf W3MepeHuii;
nofyyatb  3HayeHMe  U3MepAeMoih  BEAMYMHbBI W OLEHMBATH
OTHOCUTENIbHYIO MOTPeLWHOCTb N0 3a4aHHbIM (opMyNiam;
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® poOBOAUTb WCCNEfOBaHUS 33aBUCUMOCTEH MeXay (u3anyecKumu
BEJIMYNHAMU: ANUHbI CBETOBOI BOJIHbI OT NepuUofa AUQPaKLUOHHOI
peleTKn — 1 fieNnathb BbIBOJ, C Y4ETOM NOrPeLHOCTY U3MEPEHNA;

® 1ICNOAb30BaTh A1 ONUCAHWUA XapaKTepa NpoTEKaHUs (U3NYECKUX
npoueccoB ¢u3nyeckne 3akoHbl (YCNOBUS MWUHUMyMAa M MaKCUMyMa
NHTEpGHEPEHLNOHHON U AUDPAKLMOHHON KApTUH, 3N€KTPOMArHUTHas
TEOpUA CBETAa; MEeXaHW3M W3/y4yeHUs CBeTa BELLEeCTBOM) C YYeToM
rPaHUL, X TPUMEHUMOCTH;

® pewaTtb KayecTBEHHble 3afayu (B TOM 4MUCIe WU MEXNPELMETHOro
Xapaktepa): ucnonb3ys Mogenyu, u3Myeckue BeAUYMHBI U 3aKOHBbI,
BbICTPauMBaTb  JIOTUYECKH BEPHYI0 Uenoyky  0ObACHEHUS
(Boka3aTenbcTBa) NPeANOXEHHOro B 3afade npouecca (aBneHus);

® pewatb 3ajaYM  HAa  pacyeT  MAKCUMyMa M MUHUMYMA
nHTEephEepeHUNOHHO 1 AUDPAKUMOHHON  KapTUH,  BENUYUH,
XapaKTepu3yioLLUX BONHOBbIE CBOMNCTBA CBETA;

® ucnonb3oBaTh MHGOPMAUMIO U MPUMEHATb 3HAHUA O MpUHLMNAX
paboTbl U OCHOBHBIX XapaKTEPUCTUKAX U3YYEHHbIX NPUOOPOB U ApYrux
TEXHUYECKUX  YCTPOWCTB  (AMDPaAKUMOHHAA pelleTKa, NONspous,
CneKTpocKon,  ronorpaduyeckue  npubopel) AN peleHus
npaKTUYecKnx, y4ebHO-UCCNef0BaTeNbCKUX U NPOEKTHbIX 3a4aY;

e cobniogatb npasBuna 6e3onacHoro Tpyaa MNpu  MpPOBEAEHUM
MCCnefoBaHUM B paMKax y4ebHOTo 3KCmepuMeHTa U yyebHo-
nccnepnoBaTenbCKON  AeATeNnbHoCcTM (€ UCMonb3oBaHUeM  LUGPOBbIX
N3MepUTENbHBIX YCTPOWCTB U NabopaTopHOro 060pyAoBaHUs);

® 1CMOMb30BaTb 3HaHWUA O (u3nyecknx 0ObEKTaxX W npoueccax B
NOBCeJHEBHO XMU3HN L1 06ecneyeHns 6e30NacHOCTU Npu obpalLeHum
c npubopaMmM M TEXHUYECKUMU YCTPOWUCTBAMM, ANS COXPAHEHMS
340pOBbSi M COONIOAEHUA HOPM  3IKONOTMYECKOTO MOBEAEHUS B
OKpyXKaloLieii cpefie, As NPUHATUAS PELIeHMNii B NOBCEAHEBHOM XKU3HM.

®opmbl Mpn OCBOEHUM HOBLIX 3HAHWIA W YMEHWIA, NpU peleHun 3apay u
5 opraHu3aumu NpoBEAEHUN KOHTPONA — MHAWBMAYANbHAA, POHTaNbHas, rpynnoBas
’ y4ebHoI (Ha ycmoTpeHue npenofaBatens).
pestencHoctu | lpw BeinonHeHun nabopaTopHon paboTsl — napHas (rpynnosas).
TeKyWwun KOHTPOAb: YCTHbIN M NUCbMEHHBIA (DPOHTANbHLIA ONPOC;
6 Tunbl OLEHOYHBIX | B3aMMoonpoc B napax (rpynnax).
) MeponpuUATUN TemMaTMYyeCKUA KOHTPONb: MNUCbMEHHbIN OTYET O  BbINONHEHUU
nabopaTopHoOit paboTbl, NMCbMEHHas KOHTPOJbHAA paboTa.
KayecTseHHble 3apayu:
1 (BMP). Y3kuit nyyok Genoro cBeTa nocie MpOXOXAEHUA yepes
CTEKNAHHYIO NpU3MY AAET HA IKPaHe CNeKTp. 3anuwunTe LBeTa CNeKkTpa
B MpPaBWAbHOW NOCNEA0BATENbHOCTU: CUHUW, (PUONETOBLIN, 3ENEHbI,
3apaHus s rony6oi.
7. | camoctosTenbHor | OTBET: nocnefoBaTeNbHOCTb LBETOB B CneKTpe: (UONETOBbIN, CUHMUIA,

O BbIMOJIHEHUA

rony6oi, 3eneHblit.

2 (BMNP). Ha pucyHKe npuBeaeHbl CNEKTPbI U3/1y4EHWUA aTOMAapHbIX NapoB
renus, aproHa u HemseecTHoro ra3a. Kakoe(-ue) Bewecrso(-a) — renun
Unn aproH — BXofuT(-AT) B COCTaB HEW3BECTHOrO rasa?
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OTBET: HY renns, HX aproHa.

3 (BMP). BctaBbTe nponylieHHOe CNOBO (CNOBOCOYETAHME) B TEKCT.
«06pa3oBaHne pagyrv Npu NPOXOXAEHWM CBETa Yepe3 MenKue Kaniu
BOLbl NPOMCXOAMT Gnarofaps . Mpu 3tOM
3/1eKTPOMArHUTHbIE BONIHbI PA3NIMYHOI ANNHBI BOJHbI ABUXYTCA B BOJE C
pa3HbIMW CKOPOCTAMU U MO3TOMY NO-Pa3HOMY NPENOMAAIOTCAY.

OTBeT: gucnepcus.

4(BMNP) YcraHoBMTE COOTBETCTBME MEXAY YCTPOMCTBAMU W BULAMM
3NEKTPOMArHUTHbIX BOJIH, KOTOPbIE UCMONb3YIOTCA B 3TUX YCTPOWCTBAX.
[ns  Kkaxpgoro ycTpoidctea M3  nepsoro ctonbua nopbepute
COOTBETCTBYIOLLMI BUJ, 3IEKTPOMATHUTHbIX BOJIH U3 BTOPOro cTonbua.
YCTPOMCTBA BUAbI 3JTEKTPOMATHUTHbIX
BOJIH

A)  namnel B conapusx,|1) cBeToBble
CI'IOCO6CTByIOLLI,VIe 06pa30BaHVIIO 2) MHpakpacHble
B KOXe YenoBeka BUTaMmHa D
b) npubopsl pns uccnefoBaHus|3) peHTreHOBCKMe
aToOMHOM KpMCTaﬂﬂMHECKOﬁ 4) ynb'rpacbmone'rosue
PELWETKN MOHOKPUCTANIOB
OtBet: A-4; b - 3.

PacuéTHble 3apauu:

1. B TOHKOM BO3AYyWHOM 3a30pe MeXAy [ABYyMA CTEKAAHHbIMU
nnacTMHamMu HabnfalT WHTephEPEHUNOHHYI0 KAapTUHY B 3eNEHbIX
nyyax anmMHomn BoHbl 550 HM. OnpegenvTe TONWMHY NNEHKK, €CNU B HEN
HabMOAAIOT MAKCUMyMbl 4 MOPAAKA.

OtBet: 1100 HM.

2. MNepnop andpakuUMOHHON pelweTkn 3 MKM. HaiauTe HambonbLIKil
NOPAJOK CNEKTPa 418 XKeNToro CBeTa € AANHOM BOAHbI 580 HM.
OtBer: 5.

3. ToHKas MblNbHAs MAEHKA OCBELAeTCA CBETOM C AJMHON BOAHLI 0,6
MKM. Ha CKONbKO OTAMYAOTCA Pa3HOCTU XOAA LBYX OTPAXKEHHbIX BOJH
AN1A CBETNOW 1 cnepytoLleit 3a HeM TeMHOM MHTephEepPEHLMOHHbIX N0N0C?
OTBeT: 0,3 MKM.

3apayn Ha MeTOAbl HAYYHOTO NO3HAHUA:

1 (BMP). U3yyas cBoiCTBa CBETOBOI BOJIHbI, YYUTENb HA YPOKE NPOBEN
OnbITBl  C  KpUCTaniamum TypMmanuHa (OJHOOCHBIMM  NPO3PayHbIMK
KpucTannamm 3enEHOM OKPacKW, U3roTOBNEHHbIMU B OpPME NIACTUHBI,
cM. puc.). OH HanpaBun nepneHAMKYNAPHO MOBEPXHOCTU NAACTUHBI
Ny4YOK CBETA OT INEKTPUYECKOI IaMNbl, NPU 3TOM CBET YACTUYHO 0C1ab
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MO MHTEHCMBHOCTM M NpuUOOpPEN 3eneHOBaTyl0 OKpacky. [lanee nyyok
cBeTa Obln HanpaeneH 4epe3 BTOPOM TOYHO TaKOW Ke KpucTann
TYpManuHa, napannenbHbiii nepsomy. pn OAWHAKOBO HanpaBneHHbIX
0CAX KPUCTaN/I0B CBETOBOW NYYOK HECKO/IbKO Boee 0cnabnsancs 3a cHéT
nornoleHns BO BTOPOM Kpuctanne. Ho Korga yuntens Hayan Bpawatb
BTOPOM KPUCTann, OCTaBAsAA NEPBbIA HEMOABUKHBIM, TO Haba[aNoCh
VAUBUTENbHOE fiIBleHMe — ralweHue ceeta. M Korpa ocu Kpuctannos
ObIM NepneHauKyNspHbl APYr APYrY, CBET Yepe3 BTOPYI NNACTUHY He
NPOXOAKUN COBCEM.

/

C KaKo# uenbio 6biN NPOBEAEH AAHHbIN OMbIT?

BosmoxHoe peuenne:

OnbIT 6bI1 NPOBEAEH C LENbIO NMOKA3aTb, YTO CBETOBAs BOJIHA ABNAETCH
nonepeyHoi BONHOM (NMOKa3aTb BO3MOXHOCTb NOAAPU3ALMUN CBETOBBIX
BOJH).

2 (BMP). BctaBbTe B npepnoxeHue NponyleHHbIe CNOBa, UCMOb3yA
MHdOpMaLMIO U3 TEKCTA.

Ha pucyHKke nokaszaHa cxema onbiTa N0 Pa3foXEHWI0 CBeTa B CNEKTP C
noMOLLbtO

CornacHo onbiTy, B HaubONbleEN CTENeHU NPENOMAAIOTCA
B orser 3anuwurte cnoBa (co4eraHns CN0B) 10 MOpAfKY, 0e€3
HONOIHNTENIbHBIX CHMBOJIOB.

LiBeT npegmertoB

Bonpoc o npuynHe pasnnyHON OKpacKu Ten 3aHUMan ym Yenoseka yxe
AaBHO. bonbloe 3HaYeHe B MOHMMAHKUM 3TOTO BONPOCA UMeNU paboTsl
HbtoToHa (HayaBlwmecs okono 1666 r.) no pasnoxeHuio 6enoro ceeta B
cnekTp (CM. pUCYHOK).
CeeT oT (hoHaps ocBeLaeT y3Koe NpAMOYroNbHoe oTBepcTue S (wwenb).
Mpu nomowm NnH3bI L n300paxeHue wenu nonyyaetcs Ha akpaHe MN B
BULE y3Koro 6enoro npsmoyronbHuka S. lMomecTuB Ha nyTW nyueit
npusmy £, 06HapyXuM, 4YTO W300pa)xeHWe LWenn CMecTuTca u
NpeBpaTUTCA B OKPALIEHHYIO NONOCKY, Nepexofbl LBETOB B KOTOPON OT
KpacHoro K ¢uonetoBomy nofobHbl HabniofaembiM B pagyre. 370
pafyHoe u3obpaxeHune HblOTOH Ha3Ba CNEKTPOM.
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Pucysok. HaGmiogeHHe JHCNIEpCHH CBeTa
B Tabnuue npueeneHbl B KayecCTBe MnpuMmepa 3HadyeHUA NOKalatensa
npesioMneHna B 3aBUCUMOCTI OT ONIUHBI BOJIHbI AN1A ABYX COPTOB CTEKNa
M1 BOAbI.

[LuHa BonHb, HM MNoka3aTenb NnpenomneHus
(uger) Crekno, Tsxénbid| Ctekno, nérkui Boga
bAnHT KpOH
656,3 (KpacHblit) 1,6444 1,5145 1,3311
589,3 (KENTbIA) 1,6499 1,5170 1,3330
486,1 (rony6oit) 1,6657 1,5230 1,3371
404,7 (puonetoBblit) 1,6852 1,5318 1,3428

LiBeT okpyatowWmx Hac npeaMeToB MOXET ObiTb pa3inyHbiM Gnarofaps
TOMY, 4TO CBETOBble BOJIHbI Pa3HOi [AJWHbI B Nyye 6Genoro LBeTa
paccenBaloTCA, NOrNOWATCA M NPONYCKalTCA npeamMeTamu no-
pa3Homy. [lona CBETOBOro NOTOKa, Y4acTBYKOWAA B KaXOOM U3 3TUX
npoLeccoB,  OnpefensieTcas  C  NOMOWbLK  COOTBETCTBYHOLLMX
KO3 PMUNEHTOB: OTPaXKEHUA P, NPONYCKAHUA T U NOTNOLWEHUA dL.

Ecnu, Hanpumep, y Kakoro-1160 Tena i/is KpacHoro ceeta koahduuneHt
nponycKaHusa BenuK, KO3 PUUNEHT OTPaXKeHUsA Man, a ANs 3eNEHOr0 —
Hao60poT, TO 3T0 TeNo OyAeT Ka3aTbCsA KPAaCHbIM B NPOXOAALLEM CBETE U
3eNEHbIM B OTPaXEHHOM. TakMMKU cBoMCTBaMM 00/1afaeT, Hanpumep,
xnopodunn — BeLeCcTBO, COAEpXKAlleecs B NIUCTbAX PaCTEHWUA W
obycnoenuBawlee ux upet. PactBop (BbITAXKA) xnopodunna B cnupty
OKa3blBAETCA HA MPOCBET KPACHbIM, @ HAa OTPAXXeHUE — 3eNEHbIM.

[ns oyeHb 6Genoro Hempo3payHoro Tena KodhdULUEHT OTPaXKeHus
O1M30K K eiuHULE AN BCEX ANMH BOJH, @ KO3 M ULMEHTbI NOTNOWEHMUA
M MpONyCKaHMA oyeHb Manbl. [lpo3payHoe CTEKNO MMeeT Masble
KO3DPUUMEHTbl  OTPaXKeHWs M noraoweHus, a KoadhduumeHt
nponycKkaHus 6U3KUI K eAuHULE ANs BCEX AUH BOJIH.

Paznuume B 3HayeHUAX KOIPEHULMEHTOB O, T U P U UX 3aBUCMMOCTb OT
useta (ANMHBI  BOMHBI)  Mapjalowero ceeta  obycnosnuBaloT
ype3BblyaiiHOe pa3HooOpa3ne B LBETAX U OTTEHKAX Pa3/INyYHbIX Te.
Bo3moxHoe pewexne:

Ha mecTe nepBoro nponycka [OMKHO ObiTb CIOBO «NPU3Mbl» MU
C/IOBOCOYETAHME «CTEKNSAHHOW MNpU3Mbl», Ha MecTe BTOPOro —
cnoBocoyeTaHne «HUoneToBble yyn».

OTBeT: CTEKNAHHOW NPU3Mbl, GUONETOBLIE NIyYK.

OMNOPHbIA KOHCMEKT Ne 5.3

Tema 3aHATHMSA

CneumanbHas Teopus oTHocutensHocTu (CTO)
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CopepxaHue Tembl

MoHATUA: 3Heprua nokos.

3aKOHOMepHOCTH:

noctynatel CTO; dopmyna 3Heprum nNoKos; CBA3b MACChl U IHEPruMn
CBOOOJIHOI YACTULbI; INEMEHTbI PENATUBUCTCKON AMHAMUKM.

Tunbl 3aHATUA

KombuHMpoBaHHbIE 3aHATUS

Mnanupyemble
obpasoBaresibHble
pe3ynbTarl

® [eMOHCTPMPOBAaTb Ha MpUMepax pa3BUTUA PENATUBUCTCKUX
npeacTaBNeHUA poib U MecTo (Gusmkm B  (HOpPMUPOBAHUM
COBPEMEHHOW HAay4yHOW KapTUHbl MUPA, B Pa3BUTUM COBPEMEHHOW
TEXHUKU U TEXHONOTUN;

® 1Cnonb30BaTb WHGOPMALUID QU3MYECKOrO COLEepKaHua npu
pelweHnn y4ebHbIX, MPAKTUYECKUX, NPOEKTHbIX U UCCNEeA0BATENbCKUX
3ajay, MHTerpupys uHbOpPMaLMio U3 PasNUYHbIX UCTOYHWUKOB W
KPUTUYECKMN ee OLeHUBas;

® pelwaTb KayeCTBEHHbIE 3aauu;

® pelaTth pacyeTHble 3aa4n C ABHO 3aAaHHON HM3nYECKON MOAENbIO
Ha noctynatsl CTO, pacyeT 3Heprum nokos;

® yyuTbIBaTb rpaHUUbl NpuMeHeHUs 3akoHomepHocTein CTO npwu
peweHun GU3NYECKUX N MeXNpeLMeTHbIX 3aAau.

®opmbl
opraHusaumu
yyebHoM
LEeATENbHOCTH

MpM OCBOEHWM HOBbIX 3HAHWI WM YMEHWIA, NPU pPeleHun 3apjay U
NpoBeAEeHNUN KOHTPONS — UHAUBUAYANbHASA, PPOHTANbHASA, rPyNnoBas
(Ha ycmoTpeHue npenofaBatens).

Tunbl OLLEHOYHbIX
MeponpuaTUi

TeKywWwHnn KOHTPONb: YCTHLIA M NUCbMEHHbIN (DPOHTANbHLIA ONPOC;
B3aMmoonpoc B napax (rpynnax).
TemaTMyeCKU KOHTPONIb: NUCbMEHHAs CaMOCTOATENbHAA paboTa

3apgaHua pns
CaMOCTOATENIbHOIO
BbINOJNHEHUSA

KauecTBeHHble 3apauu:

1. Ha 3emne npoBOAWTCA MCCnefOBaHWME 33aBUCMMOCTM YacTOThI
3NEKTPOMArHUTHbIX KonebaHuit HAaCTPOEYHOrO KOHTYpa
paaMonpuéMHMKA OT ero MHAYKTMBHOCTU. TaKoe e ucciepoBaHue
NPOBOANTCA Ha GOPTY paKeThl, ABMKYLLENCA paBHOMEPHO OT LieHTpa
3emnn co ckopoctbto 0,6c. byayT M oTAMyaThCA pe3ynbTaThl
nccnepgoBaHuin? 3emnto cumtaite UCO.

QTBeT: pe3ynbTaThl UCCEA0BAHUIA OYAYT OAMHAKOBLIMMU.

2. [lBe yacTuupl NETAT CO CKOPOCTAMM, PaBHbIMKU CKOPOCTM cBeTa 1)
HaBCTpeuy ApYr Apyry; 2) nepneHAMKYAAPHO Apyr Apyry. Yemy paBHa
CKOPOCTb BTOPOW YaCTULbl OTHOCUTENIbHO NEePBOIi B KAXKO0M Ciyyae?
OtBet: 1) ¢; 2) c.

3. (BMP) B nHepuuanbHom cucteme 0TCYETA CBET OT HEMOLBUKHOTO
MCTOYHMKA pacnpoCTpaHAEeTCA B BaKyyMe co cKopocTbio ¢ = 300 000
km/c. KakoBa CKOpOCTb OTpPaXEHHOro CBeTa B MHEepLManbHOM
cucTeMe OTCYETA, CBA3AHHOW C 3epKanoM, KOTOpoe ypanserca oT
MCTOYHMKA CO CKOPOCTbIO U?

OtBert: C.

PacuéTHble 3apaum:

1. Macca nokos npoToHa paBHa 1,67-10 kr. [poToH pa3roHseTcs B
ycKoputene go ckopoctu 0,65c.

1) Yemy paBHa 3Heprus noKos npoToHa?

2) YeMy paBHa KMHETMYECKas IHEprus npoToHa?
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OtBeT:
1) E = mc’ = 15,0310 xx = 936 M3B
me2
2

2) E,= V"2 = 19,7810™ [l = 1232 MB

Paspen 6. KBaHToBas pusumka
OMNOPHbIN KOHCMEKT Ne 6.1

Tema 3aHaTUSA

KBaHTOBas onTukKa

CopepaHue Tembl

MOHATUA: KOPNYCKYNAPHO-BONHOBOW [yanu3Mm; (OTOH; BOJHOBbIE
CBOWCTBA YacTul; JaBleHWe CBETa; XMMUYECKOe [eNCTBME CBETa;
hoToahdeKT.

3aKOHOMEepHOCTH: tdopmyna Mnaxka; COOTHOLWEHKE
HeonpenenéHHocten [ei3eHbepra; ypaBHeHue IJiHWTelHA [As
doToaddekra.

®u3nyeckue onbiThl: onbiThl Jlebenesa n Basunosa; onbiTel CToNeToBa
no nccnepoBaHuio hotoaddekra.

MpnHUMNbI fencTBUA NPUOOPOB U YCTPOWCTB: DOTO3NIEMEHTOB.

Tunel 3aHATUA

KoMbUHMpOBaHHbIE 3aHATUSA

Mnanupyemble
obpa3oBaTeNbHble
pe3ynbraThl

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

®  [EeMOHCTpMpOBaTb Ha  MNpUMepax  Pa3BUTUA  KBAHTOBbIX
npeLCcTaBNeHU poib U MecTo U3NKKU B HOPMUPOBAHUN COBPEMEHHO
HAay4YHOW KapTUHbl MWUPA, B Pa3BUTUKM COBPEMEHHOW TEXHUKU W
TEXHOJIOrUiA, B NPAKTUYECKOMN feATeNbHOCTU Nofen;

® NPUMEHATb MOAENb YacTULbl ANA ONUCAHUA U 00bACHEHUS 3aKOHOB
tdoTo3pdekTa;

® uCnonb3oBaTbh MHQOPMALMIO (PU3NYECKOrO COAEpXKaHUA npu
peleHnn yyebHbIX, NPAKTUYECKUX, MPOEKTHbIX U UCCNeA0BaTeNbCKUX
3afjay, uHTErpupya UHQOpMaLMI0O U3 Pa3IUYHbIX WUCTOYHMKOB U
KPUTUYECKMN ee OLEeHUBaAS;

® pas3nnyaTb U yMeTb WUCMONb30BaTb B Yy4yeOHO-MCCNEA0BATENbCKOIA
LEeATENbHOCTM MEeTOAbl HAyyHOro Mno3HaHMA M (OPMbl  HAY4YHOrO
NO3HaHUA;

® NPOBOAUTH NPAMbIE U KOCBEHHbIE N3MEHEHUA PU3NYECKUX BEINYMH
npu uccnepoBanum dotosddekTa, BbiOUpas nsmeputenbHble NpubopbI
C y4YeTOM HeoOXO[MMOIN TOYHOCTU W3MEPEHWMN, NNAHMPOBATb XOf
M3MEpPEHUIA, NoAyYaTb 3HAYEHNE U3MEPAEMON BEIMYUHBI U OLEHWUBATb
OTHOCUTEJIbHYIO MOTPELIHOCTb N0 3afjaHHbIM PopMynam;

® ICNONb30BaATb YPaBHEHME JiHWTeHA ana hoToaddekTa;

® pelwaTb Ka4YeCTBEHHbIE 3aAauK;

® pelwaTb pacyeTHble 3aAa4Ym C ABHO 3alaHHOW (DM3UYECKOW MOLENbIO;
® 1CMONb30BaThb 3HAaHMA O (M3NYECKMX O0OBEKTAX M Npoueccax B
NOBCEHEBHOW XM3HM [na obecneyeHus 6esonacHoCTU npw
obpalieHnnm ¢ npubopamum M TEXHUYECKUMU YCTPOWUCTBAMM, [OJif
COXpaHeHUs 3[0pOBbs W COONIOAEHUS HOPM  3KONOTMYECKOTO
NOBEAEHMA B OKpYXalolen cpepne, ANA NPUHATUA pELIEHUIA B
NOBCEAHEBHOMN XU3HU.

®opmbl
opraHu3auuu
yue6HoIl
[eATeNbHOCTH

[pn OCBOEHUWM HOBbLIX 3HAHWA W YMEHWW, NpWU peleHun 3ajay -
WHAMBMAYyanbHas, QpoHTanbHas, rpynnoasa (Ha  ycMoTpeHue
npenogasatens).
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Tunbl OLEHOYHBIX
MeponpuUATUN

TeKywWwmnit KOHTPONb: YCTHBIA M NUCbMEHHbIN (POHTANbHBIA 0ONpoC;
B3aMMOONpoc B napax (rpynnax).
TeMaTn4yeckuin KOHTPONb: NUCbMEHHAsA CaMOCTOATeNbHAA paboTa

3agaHusa ons
CaMOCTOATENIbHOrO
BbINOJIHEHUSA

KayecTBeHHblE 33aa4K:

1. ®otokatop ocsewatoT cBetoM. Kak wu3meHaTcs (yBenuuutcs,
YMEHbIINTCA, HEe W3MEHWUTCH) NpU 3aMeHe B YCTAHOBKE XENTOro
cBeTO(MNbTPA HA CUHWIA CleaytoL e BEMYUHDI:

1) Cuna ToKa HacblLWeHns

2) CkopocTb hoTOHOB

3) YacToTa poToHOB

4) IHeprusa ¢oTOHOB

5) KnHetnyeckas aHeprus BbIOUTbIX 3IEKTPOHOB

6) 3agepxuBatoliee HanpsaxeHue?

OtBet: 1) He namenutcs
2) He nsmenutcs

3) YBenuuutcs

4) YBenuuutcs

5) YBennuutca

6) YBenuuuntcs

2. MpupymaitTe cnoco® COPTUPOBKM MUKPOYACTUL, C MOMOLLbIO
AaBNEHUA CBeTa.

OtBet: (Bo3moxHblil) lMop pedcTBMEM CUAbI CBETOBOrO [aB/IEHUS
YacTuUbl, MMewlne pasHble Macchl, bGyayT npuobpetatb pasHble
YCKOpeHus.

PacyéTtHble 3apaym:
1. Onpepenute 3Hepruto hotoHa yactoToi 210 * ',
Oteer: 13,2 '10™ [x

2. JHeprus doToHa cocTasnset 3,3'10™ k. Yemy paBHa ANMHA BOJHBI
3Toro ¢oToHa?
OtBet: 6107 m

3. Onpepenute uMnynbc GOTOHA, ANMHA BONHbI KOTOPOro paBHa 410
M.
Oteert: 1,6510% Kkrm/c

4. YeMmy paBHa 4acToTa M3NyYeHUA, NajaloLero Ha POTO3NEMEHT, ecnu
3afepxuBatollee HanpsxkeHue coctasnser 0,5 B. PaboTta Bbixoaa
3NEeKTPOHOB U3 JAHHOTO BelecTBa coctasnser 1,5 3B.

OtBeT: 4,810" l'U.

3apauvn Ha YMTaTeNbCKYI0 FPAMOTHOCTD:

1. (BMP) ®doTopesucTopsl

®oTope3ncTopaMu  HasblBAlOTCA  MONYMPOBOAHUKOBbIE  MPUOOPHI,
NPOBOAMMOCTbL (W, COOTBETCTBEHHO, 3/IEKTPUYECKOEe CONPOTUBEHUE)
KOTOpbIX MeHseTcs nopg Aencrsmem cBeTa. Mpuynna
¢oTONPOBOAMMOCTM — BHYTpPeHHUIt oTo3DdeKT - yBenuyeHue
KOHLeHTpaLuuM 3N1eKTPOHOB B 30HE MPOBOAMMOCTM W [AbIPOK B
BaJIeHTHO 30He. [Tof, BO3AeNCTBMEM CBETOBOIO NOTOKA 31IEKTPUYECKOE
COMPOTMBNEHWE  CNOA  YMEeHbllaeTcs B HECKONbKO  pas.
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®oToconpoTuBieHUs  006NAJAOT  BLICOKOW  YyBCTBUTENbHOCTbIO,
CTabMNAbHOCTbIO, 3KOHOMUYHBI M HAZEXHbI B 3KCMIyaTaLWK.
CBeTOYyBCTBMTENbHBIM CNOM NONYNPOBOJHUKOBOrO MaTepuana B Takux
COMPOTUBNEHUAX MOMEIWEH MeXay ABYMA  TOKOMPOBOAALWMMU
anekTpogamu. Mpu oceweHnn HoTope3ncTopa TOK B LeENU CUAbHO
Bo3pacTaeT. Pa3HOCTb TOKOB MpW HanM4MKU M OTCYTCTBUM OCBELLEHMUS
Ha3blBAETCA CBETOBOM TOK MNU OTOTOK, BEMYMHA KOTOPOrO 3aBUCUT
OT  MHTEHCMBHOCTM  OCBEWEHMS,  BEAWYMHbI  NPUITOKEHHOTO
Hanps)KeHWs, a TaKkke OT BMAA UM Pa3MepoB MOJYNPOBOAHMKA,
ncnonb3yemoro B hoTopesncTope.

Hepoctatkom ¢oTope3nctopos, Kak M l06bIX NONYNPOBOSHUKOBbIX
npubopoB, ABNAETCA CyWeECTBEHHAs 3aBUCUMOCTb MApaMeTpoB OT
Temnepatypsl. CeropHs $OTOpe3nCTOpbl WWPOKO NPUMEHSIOTCA BO
MHOFMX OTPACNAX HAYKW M TeXHUKW. [aTumku 3apbIMAEHHOCTYU
Pa3MyHbIX OOBLEKTOB, aBTOMATUYeCKMe BbIK/IOYATENN YAUYHOTO
0CBeleHUs U TYPHUKETbl B METPOMONUTEHE — MPUMEPbI NPUMEHEeHUs

thoTopesncTopos.

OTBeTbTE HAa BONPOCHI:

1) Ha Kakom  ABNeHWM  OCHOBAH  NpUHLUMN  AENCTBUA
noNynpoBOAHUKOBbLIX poTopesncTopos? OTBET nosicHUTE.

2) LUenecoobpasHo M npumeHatb  GoTopesncTopbl  Ans
aBTOMaTUYECKUX AATYMKOB B JOMEHHbBIX Neyax?

Otsert:

1) BHyTpeHHMit hoTo3(deKT — yBeNUYEHNE KOHLEHTPALUMN 31eKTPOHOB
W AbIPOK NPU OCBELLEHUN.
2) Her, T.K. X CONpPOTUBNEHME CYLLECTBEHHO 3aBUCUT OT TEMNEPATYpbl.

OMOPHbIA KOHCMEKT Ne 6.2

Tema 3aHATUSA

®u3nKa aToMa M aTOMHOIO AApa

CopepxaHue Tembl

MoHATUA: agepHas mofgenb atomMa; mofenb atoma sogopofa H. bopa;
PaAMOAKTMBHOCTb; AedeKT MacCc; 3Heprus CBA3MU; WCKYCCTBEHHAS
PaAMOaKTUMBHOCTb; LieNHas AAepHas peakuus; TepmoaLepHas peakums;
Ouonornyeckoe AeicTeMe MOHU3UPYIOLWNX U3NYYEHWNIA; INeMeHTapHble
4acTULbl;

3aKoHoMepHOCTM:  KBaHTOBble noctynatel H. bopa; 3akoH
PaAMOaKTMBHOIO pacnafa; npasuna CMewWeHUa npu paguMoaKTUBHbIX
npeBpalLeHnAX; 3aKOH COXPaHEHUs 3apAf0BOro M MacCOBOrO YMCen B
AOEPHbIX  peakuuax; onpefeneHue 3Hepruum CBA3M  Agpa U
3HEPreTMYeCKOro BbIX0Aa AAEPHOI peakuuu.

®u3nyeckne onbiTbl: onbiT Pesepdopaa no oOGHApyXeHUIO COCTaBa
PaAMOAKTMBHOIO M3y4YeHus; onblT Pesepdopaa no paccesHuio o-
yactuy, 3ddekt YepeHkoBa-BaBunosa; onbit Pesepdoppa no
o6HapyXeHUI0 NPoTOHA (NepBas AfepHas peakums).

MpuHuun peicTBuA npubOPOB U YCTPOWCTB: ANs HabNOfEHUS U
perncTpauum YyactTul,; nasepa; saepHoro peakTopa.

Tunbl 3aHATUA

KoMGuHMUpOBaHHbIe 3aHATUSA
KoHTponbHas pabota

MnaHupyemble
o6pa3oBaTeNbHble
pe3ynbTarsl

0K 01, 0K 02, OK 04, OK 05, OK 07
® [1eMOHCTPMPOBaTb Ha nNpuUMepax pPasBUTUS NPEACTABNEHUN O
CTPOEHUW BelecTBa poib M MecTo (U3NKM B (HOPMUPOBAHUM
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COBpPeMEeHHOM Hay4yHOW KapTUHbI MWUPa, B Pa3BUTUM COBPEMEHHOM
TEXHUKMN U TEXHONIOTUI, B NPAKTUYECKON JeATeNbHOCTU Nojei;

® [eMOHCTPUPOBATb Ha NpMMepax B3aMMOCBA3b MeXAay (U3NKON K
LPYrMMKU  eCTEeCTBEHHbIMM  HayKamu  (xumueir,  Guonoruen,
acTpoHoMMueit);

® pUMEHATb MOLENU CTPOEHMs aTtoMa UM aTOMHOro AApa pAans
00BbACHEHNS KBAHTOBBIX ABNEHMUIA;

® 1Cnonb30BaTh MHGOpMauMio (U3MYECKOrO COAEepKaHua npu
pelweHnn yyebHbIX, NPAKTUYECKNX, MPOEKTHLIX U UCCIEA0BATENbCKUX
3afjay, uHTErpupya UHQOpMaLMI0O U3 Pa3INYHbIX WUCTOYHUKOB U
KpUTMYECKM ee OLeHNnBas;

® pasnuyatb U yMeTb WUCMOAb30BaTh B y4YebOHO-MCCNe[0BaTENbCKOM
LEeATENbHOCTM MeTOAbl HAyyHOro Mno3HaHMA M (HOpPMbl HAy4yHOro
NO3HaHUA, AEMOHCTPUPYSA Ha NpPUMEpPAxX UX POfib U MEeCTO B Hay4yHOM
NO3HaHUW;

® ICNONIb30BaTh NPaBMia CMELLEHNA, 3aKOH PafMOAKTUBHOIO pacnaaa,
onpefeneHuna 3Heprum CBA3M aTOMHOr0 A4pa U IHEPreTUYeCKunii BbIXos,
ALEPHON peaKuuu € y4eTOM rpaHuL, X NPUMEHUMOCTH;

® pelwaTb Ka4YeCTBEHHbIE 3aAauK;

® pelwaTtb pacyeTHble 3aJayu C ABHO 3aJaHHON PU3NYECKON MOAENbIO
Ha onpegeneHuWe NPOAYKTOB PagMOAKTUBHOIO pacnaja U AfepHbIX
peakuuii; Ha onpepeneHune Konuyectsa (fONM) paguoaKTUBHbLIX A4ep;
Ha pacyéT 3Hepruu CBA3M AAPA M IHEPreTUYEecKoro BbIXOASA ALEPHON
peakumu;

® 1CMONb30BaTb 3HAHUA O PALMOAKTUBHOCTW B MOBCEAHEBHOMN XU3HM
Ans obecneyeHns 6e3onacHocTM npu obpaleHun ¢ npubopamu u
TEeXHWYECKMUMU  YCTPOWNCTBAMM, AN COXPaHEHUA 3[40pOBbA U
cobntoieHNs HOPM 3KONIOTMYECKOro NOBEAEHNS B OKPYXKalolen cpeae,
A1 NPUHATUA pelleHNin B NOBCEAHEBHOW XU3HM.

®opmbl
opraHusaumu
yyebHoM
AeATeNbHOCTH

MpM OCBOEHUW HOBbIX 3HAHUWA W YMEHWIi, NPU PeleHun 3apay u
NnpoBeAeHUM KOHTPONS — MHAMBUAYANbHAA, GPOHTANbHAS, rpynnoBas
(Ha ycmoTpeHuWe npenojaBaTtens).

Tunbl OLEHOYHbIX
MeponpuUATUN

TeKywWwuUn KOHTPONb: YCTHbIA WM MUCbMEHHbI (PPOHTANbHBIA ONPOC;
B3aMMoOoNpoc B napax (rpynnax).
TemaTUyecKkui KOHTPONb: NUCbMEHHAs KOHTPONbHas paboTa

3apaHusa pns
CaMOCTOATENIbHOIO
BbINOJIHEHUSA

KauecTBeHHble 3agaun:
1. Ha pucyHke npeAcTaBneHa AuarpamMa 3HEPreTUYECKUX YpOBHeil
HEKOTOporo aToma.

Es
£y
B3

B

By

Kakoi 13 oTMeYeHHbIX CTPeIKaMu Mepexo 0B MeXAY IHepreTuyecKknumm
YPOBHAMM CONPOBOXAAETCA

1) N3nyyeHnem hoToHa Hanbonbliei 4acToTbl

2) MornoweHnem GoToHa C HanbobLWeN AANHON BOHBI?

Oreet: 1) E, - E;; 2) E, - E,
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2. Alppo atoma 3axBaTuno 3nekTpoH. Kak u3meHatca (yBenuuutcs,
YMEHbINTCS, He WM3MEHUTCA) MpWU 3TOM YUCNO NPOTOHOB U YUCNO
HEWTPOHOB B Afpe?

OTBET: YMCIO NPOTOHOB YMEHBLWMUTCS, YNCIO HEHTPOHOB YBEIUYUTCSA.

PacuyétHble 3apauu:
1. B Tabnuue npuBefeHbl 3HAYEeHMs 3HEPruili aToMa BOAOPOAA B
Pa3IMYHbIX CTALMOHAPHbLIX COCTOAHUAX.

N2 ypoBHs E, o8
1 -13,6
2 -3,4
3 -1,5
4 -0,85

Paccuutainte 3Hepruio ¢OTOHa, NpU NOrNOLWEHUM KOTOPOro aToM
BOLOPOJA COBEPLNT nepexos ¢ 1-ro ypoBHa Ha 3-i.
OtBet: E=12,13B

2. Alnpo .U npeTepneBaeT a-pacnaj v ABa 3N1eKTPOHHbIX B-pacnaaa.
Onpepenute goyYepHee A4po, NONYYMBLIEECS B Pe3y/ibTaTe.
Oteert: ,,"*U

3. MNpu 6ombapanpoBKe HEKOTOPOTro AApa X a-4acTuuamm obpasyioTcs
kucnopop °0 u HeiiTpoH. Onpegenute aapo X.
OtBert: ("C.

4. lepuop nonypacnaga (-pagvoakTUBHOrO M30Tona paBeH 12,4 u.
Kakas pons oT HayanbHOro 6GONbWOro 4ucna sgaep 3TOro M30Tona,
OCTaHeTcs yepes 24,8 u?

OtBet: 0,25

5. OnpegenuTe cocTae AApa U30TONa BUCMYTA 5 Bi.
OtBet: 83 npoToHa, 120 HelTpOHOB

6. Macca agpa u3otona pTyTu &' °Hg coctaenser 175,98735 a.e.M.
Onpegenute:

1) OedekT macc

2) IHepruio cBA3M AApa

Otser: 1) 11,779 M3B; 2) 1370 M3B

7. flnpo usotona 6epunnus ;Be obpasyetcs B Heapax 38€3a. Ho oHo
ABNAETCA OYEeHb HEeYCTOMUYMBLIM, MPAKTUYECKW Cpa3y e pacnajaercs
Ha 2 a«-vyactuubl. PaccuutaiTe IHepreTUYeCKUn BbBIXOJ AAHHOWM
peakuuu. IHeprus cBa3u usotona ,Be paBHa 56,5 MaB, aHeprus ceasu
o-4acTuubl paBHa 28,296 MaB.

OTBeT: 0,092 M3B.

Mpaduyeckue 3apaum:
1. Ha pucyHke npeactasneH rpaduk 3aBUCUMOCTM KONMYECTBA saep
HEKOTOPOro PafMoaKTUBHOIO N30TOMA OT BPEMEHH.
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N 102 |

1)
2)

HaYanbHOro Yncna sAep 3Toro u3otona?
OtBert: 1) 750 MuH; 2) 2250 MUH

10} N,

[~

0 500 1000 1500 £ mmm

Onpe,u,enMTe nepuoj nonypacnaga AaHHoro nsortona.

Yepe3s Kakon npomexyToK BpeMeHu octaHetcs 12,5% agep ot
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3. TEXHOJIOTMYECKUE KAPTbI
TEXHONOTMYECKASA KAPTA

Tema 3aHATHA

MexaHnyeckan pa60ra U MOLYHOCTb. 3aKOH C: OXPAHEHNA MEXAHUYECK ()] JHeprmun

Llenau

- W3yuutb noHATMA MexaHudyeckas paboTa, MOWHOCTb, 3HEPrus, KUHETUYECKas W MNOTEeHUManbHas 3Heprus, paboTa
KOHCEPBATUBHbIX MU HEKOHCEPBATUBHbIX CUJI, U3YUYNTb 3aKOH COXPAHEHUA MEXAHUYECKOI IHEPruK;

- copmMMpoOBaTL yMeHUE NPUMEHATL NPUOOPETEHHbLIE 3HAHUA A1 ONUCAHUA NPeobpPa3oBaHMA IHEPTUN NPU LBUKEHUM TEN;

- chopmMMpoBaTb YMEHWEe pewaTb PACYETHbIE M KAYeCTBEHHble 33ahayM Ha pacyET MexaHU4YecKoi paboTbl, MOLWHOCTH,
KWHETUYECKON U MOTEHLMANbHOW 3HEPri M, HA 3aKOH COXPAHEHUS MEXaHUYECKON IHEPTUU.

CopepxaHue Tembl

MexaHuyeckas paboTa, MOWHOCTb, 3HEPrus, KMHETUYECKas M MOTEHLWANbHAA 3HEPrus, 3aKOH COXPAHEeHUs MexaHW4YecKoi
3HEPruM; 3HAYMMOCTb LAHHOW TeMbl HA MPAKTUKE U B ObITY,

ABNAIOTCA OCHOBOW ANA U3y4eHus npodecCMoHanbHbIX AUCLUMIUH U MEXAUCLUNAUHAPHBLIX KYpCOB:

OCHOBbI 3NIEKTPOHMKM U CXEMOTEXHUKM,  InekTpobe3onacHocTb,  InekTpoTexHuka, M[OK.01.03 OcHOBbI TexHMYecKoit

3KCMyaTauum M OOCHYXMBAHUA 3NEKTPUYECKOTO UM 3NeKTpoMexaHudyeckoro obopygosanus, MAK.02.01  Tunosble
TEXHONOTNYECKME NPoLEeCcChl 06CTyXMBAHMA ObITOBbIX MAWMH U NPUOOPOB.
cnocobcTByiOT HOPMMPOBAHUIO 06LMX KOMNETEHLMIA:
0K 01, 0K 02, OK 04, OK 05, OK 07.
npogeccuoHanbHbIX KOMNETeHLUN:
NK 1.1, NK 2.1.
Tun 3aHATUA KombuHupoBaHHOe 3aHATHE
®opmbl ®poHTanbHas; rpynnoBas; MHAMBUAYaANbHAS.
opraHusauum
y4e6HOW
AeATeNbHOCTH
MnaHupyembie Tun!
. obpasoBarenb
JTanbl 3aHATHA JlestenbHoCTb Npenogasartens JleaTenbHOCTb CTYAEHTOB Hble OLEHOUHBIX
MeponpUATUIA
pesynbTarbl

1.0praHu13aLMOHHbIN 3TaN 3aHATUA
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Co3paHue
paboyeil
06CTaHOBKM,
aKTyanu3auus
MOTUBOB y4eOHOi
AeATENbHOCTU W
YCTaHOBOK Ha
BOCNpUATHE,
OCMblCNeHue

1) lTpoBognT aKTyanu3aymo 3HaHmi.
@opmynnpyer 3aganne: 3anosHNTs MycTble
CTPOKM Ta6/INLbI

[TpoBoguT 06CYIKGEHNE MTOSYYEHHbIX PE3Y/ILTATOB

2) 3agaer onpocsl. [IpoBogNUT [EMOHCTPAUMIO
onbITa.

1. Mbl pabotaem — pewaem 3agauu. Kak Bbl
[lyMaeTe, C TOYKM 3peHns (u3nku pabota B 3TOM
cnyyae coBepluaeTca?

2. OpuHakoByto nn paboTy COBEPLIAT YENOBEK U
3KCKABaTOP NPU pbiTbe TpaHLeW, ecin WUPUHa,
rnyouHa U AAMHA TpaHWei oauHakosbl? B yem

oTAnyme oT paboTbl, KOTOPYI  BbIMOJHUT
3KCKaBaToOp U Yenosek?
3. Kak Bb fAymaeTe, uTO XxapaKTepusyer

CNOCOBHOCTbL Tena coBepLath paboty?
4. [leMoHCTpupyeT nafeHue rpy3a NpuBA3aHHOro
K BMHaMOMeTpy.

1) 3anonnator rabanyy.
Jananne: 3anonHnTh MycrTbleé CTPOKH

TabanLbl
Ha3saHue EavHuua | ®opmynsl
n3mepeHu
a CH
Cuna Taxectu H Frax=...
Cuna ynpyrocty c.o=-kx
Cuna TpeHus Frp =
..mg
Wmnynbc Tena =..*v
Umnynsc cunsl H*c Ap=...*A
t

3aKoH
COXpaHeHus
MMnynbca ans
Heynpyroro

yAapa

B3aumonposepka B napax

2) Buigsurator npegnonoxeHus.

OrBeyarnr Ha BOIpoch/

JnemMeHThl
OK 01.
OK 04.
OK 05.

nK 1.1.

B3anmokoHTponb

YCTHbIN
KOHTPOJb
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CraBuT npobnemy: Kak onpepfenuTb 3HEPruio
NPYXWUHbl QUHAMOMETPa, €CiN M3BEeCTHa AJMHA
HWUTW 1 Macca rpysa?

3) llpegnaraer crypeHTam copmynposars remy
U e ypoKa.

3) @opmynupyror Temy u Lean ypoka.
3anuceIBalT Ux B TETPAaAb.

2. OcHoBHoOM 3Tan

3aHATUA

®opmupoBaHue

HOBbIX 3HaHUI U1
cnocobos

AEATeNbHOCTH

1) CoBMecTHO € 0OyHaKUNMUCA BbIBOJUT
@opmyny ANA ONPeELENEHN MEXAHNYECKOMH
paborsl.

@opmysnupyer  onpeseneHne  MEXaHU4ecKosn
paboTsl Kak U3NYEeCcKoi BETNYNHBI.

2) Oprarnu3yer paborty B 1apax 1o onpegeneHuto
3HaKa paboTsl (PaccMOTPETh BCE C1yYan, B TOM
yucne, korga pabora paBHa HyJsiwo)

3) Oprann3yer npoBepKy mosyYyeHHsIX
DE3Y/ILTATOB UCCEL0BAHNA.

4) 06bACHAET MOHATUE MEXAHMYECKON MOLYHOCTH,
KUHETUYECKOW IHEPTUH.

5) Obecneynsaer moTuBaymo
IKCIEPUMEHTA.

Opranu3yer rpynnosy pabory.
llpegnaraer:

- Pa3AeNUTLCA Ha YETbIpe KOMaHAbI;
- NPUCTYNUTb K pacnpeaeneHnio 06s3aHHOCTeN B
KOMaHAe;

- BbINOMHWTL 33aJaHMUA MO onpefeneHunio paboTl
CUIIbI TAXKECTU U CUIbI YIIPYTOCTY.

Kaxgoii Komange BblgarTCa 3a[aHNA:

1. CobepuTe yCTaHOBKY MO NpepioeHHOMyY

PUCYHRY,

BbINNOJTHEHUA

1) CoBmecTHO ¢ npenogasarenem BoIBOJAT
@opmysy ANIA ONPESENEHNT MEXAHMYECKON
paborsl.

3anuchIBaOT ONpefenenne MexaHnyeckon
paboTsl  Kak @OUINYECKOH BENYUHbI B
TeTPaLb.

2) 06cyxparor B napax u 3amuchiBawT B
TETPafb 3HaYEHNA paboThl B 3aBUCHMOCTH
OT 3HAYEHUA YITIa MEXKJY BEKTOPOM CHJIbI U
nepemeLyeHus.

3) Opun cTygedT (o xenanunmw)
PAaCCKa3bIBAET O pe3y/ibTarax
UCCAE[0BAHNA.

4) Koncnektupyror.

5) Obyyatowmnecs pacnpegenaoT no3uymm 1
BbIMOSIHAOT 3a4aHNA B KOMAHJAX.
(BuibupatoT simgepa  rpynnsl, cekperapa —
ero 3ajiaya BCe 3anuUCbiBaTb W CleAuTb
32  BpEMEHEM; reHeparopa ujge#— OH
oTBEYaeT 3a npoBefeHne
3KCnepuMeHTa; Ba/icTynarLero (oH

OTBEYAeT 33 Npe3eHTaUuulo KOHEYHOro
pe3ynbraTa).
PaGota B rpynnax no WCCNEA0BaHUIO

npeanoxeHHON npobnemsi:

JINeMeHThI
0K 01;
0K 02;
0K 04;
OK 05.
0K 07.

MK 1.1;
MK 2.1.

HabnopeHune

B3aumokoHTpONb

HabniopeHue 3a
XO[0M
3KCnepuMeHTa
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2. llpoBegute n3mepeHMa Maccobl rpy3a, BbICOTbI
noabema rpy3a (Mnu yoMHeHUs NpyXuHbl);

3. Wcnonb3ysa opmyny pana  onpepeneHus
MexaHWyecko paboTel, CUAbl TAXECTU (CuUnbl
ynpyroctu — 3akoH l'yka) BbiBeauTe hopmyny ans
onpegeneHuns paboTbl CUNbl TAXECTU (YNpyroctu);
4. 3annwunte dopmyny ans onpegeneHns paboTsl
cunbl TAXKeCTM (ynpyroctu) B obLem BUAe.

KoHyeHTpupyer BHumaHme  Ha CcoOO[EHNN
1Ipasusl TeEXHUKH 6€301aCHOCTH PU BbINONHEHUN
3KCMEPUMEHTOB.

6) OpraHu3yer BoICTYneHNE JBYX
npe[craBuTenes rpyini.

7) llpegnaraer orBeTuTs Ha BOMpoc:

Yto 0buiero mexay paboToit bl TAKECTU U CUNbI
ynpyroctu?

8) 06bACHAET MOHATHE NOTEHUNANLHON SHEPTUN.
9) [llpurnawaer Kk [OCKe OFHOro CTYAEHTE,
KOTOPbIN BbIMOMIHAJ OMNEPEXANOLEE 3aJaAHNE 10
reme: «McTopua OTKpLITUA 3aKOHA COXpaHeHus
IHEPTUN».

10) CoBmecTHO € 06yHatOUMMUCA BbIBOJUT
POopmyny 3aKOHa COXPAHEHNA MEXAHNYECKOH
3Heprum.

Popmyupyer 3aKOH COXPaAHEHUA MEXAHNYECKON
3Heprum.

11) llpegnaraer orBeTuTs Ha BOMPOC:

1 komaHaa M 3 KOMaHAa uccnepyiot paboty
CUNbI TAXKECTH

B pe3yibrare MPOBELEHHbIX
IKCMIEPUMEHTOB € Nafarniynm  rpy3om
obyyamwumnecs noay4anT @opmyay AnAa
onpeseneHns  paboTsl CUJbl  TAKECTH U
3annchIBaKT BbIBOS QOPMYIbl B TETPA[AX.

2 KOMaHZa W 4 KoMaHaa uccnegyiot pabory
CUNbl yNpyroctu

B pe3ynsrare npoBegeHHbIx IKCAEPUMEHTOB
C Ipy3oM Ha [pyxuHe o0byyaroumnecs
noAyYanT @opmMysny A[I4  ONpefeneHns
paboTsl  CUIbl  YIAPYroctv #  3anuchiBatoT
BbIBOJ QOPMYJIbI B TETPA[AX.

6) BoicTynnenne AByx npegcraButenes
rpynn.

OcransHsie 06y4annecs 3anncsiBanT B
TeTpans MHGopmMaymio o pabore Cubl
TAXKECTH (CHAIbI YpyrocTu,).

7) Oreyaror Ha Bonpoc.

8) Koxcnektupyror.
9) Cnywarot, aHann3npyroT, JENAIOT BbIBOAbI,
3anNChIBAKOT B paboyes TeTpagn.

10) Koxcnektupyror.

11) Orseyarot Ha Bonpoc.

128



byper Jm  BbINONHATLCA 3aKOH —COXPaAHEHNA
MEXaHWYECKOW  IHEpruyM, ecim B  CUCTEME
AEVCTBYIOT CUAIbI TDEHNA?

12) Opranuszyer npocmotrp u  00CYXKAEHMUE
npeszeHraymy  «llpakTuyeckoe  npuUMeHeHue
3aKOHA COXPAaHEHWs 3Hepruu B MNOBCEAHEBHON
)KM3HW 1 Ha MPOM3BOACTBE»

12) Obcyxparot, 3anuchIBaroT B TETPAL[b
[IPUMEDBI TIPUMEHEHNS 3aKOHA COXPAHEHNS
SHEPruM B CBOEH CneynansHoCTH

3akpenneHue
M3y4YeHHOro
matepuana

1) Ocywecrsnaer KOHTPO/b 3a
UCCNIE[OBATENILCKON  [EATE/IbHOCTbIO  KaX4oH
rpynmnsl.

[To6y)KAaET K BbICKA3bIBAHNIO CBOETO MHEHMA.
llpegnaraer:

- KaXpgoi KomaHme BKaouutcs B paboty no
co3paHuio oboblaoweir cxembl no Teme «Bugsl
3Heprun. 3aKOH COXPAHEHUS MexaHM4ecKoM
3HEepPrum».

- PEWNTb KAYECTBEHHbIE N PACYETHbIE 3aa4N.

3apaum ana 1 m 3 KomaHabl

3apaHue 1. OgnHakoBa M cuna TATU ANEKTPOBO3a
BO BpeMA pPaBHOMEPHOrO [BMXeHWs noe3fa no
rOpU30OHTaNbHOMY Y4YaCTKy NYTU U B TOT MOMEHT,
Korga noesp Tporaetca ¢ mecra?

3agaHne 2. Kakas pabGota coBeplwaeTcs Ha
FMAPO3NEKTPOCTAHUMM B TeyeHWe ropa, ecnu
CpefHAA MOWHOCTL ee reHepaTopos 2,5 MBT.
3apanue 3. Tponneitbyc maccoii 15T Tporaetcs c
MecTa c yckopeHuem 1,4 m/c’. Haiigute paboty
CUbl TATU M paboTy CUNbl COMPOTUBNEHUS HA
nepebix 10M nyTu, ecnn Ko3pOUUMEHT TpeHus
paBeH 0, 02. Kakylo KWHETUYECKYyI IHepruio
npuobpen Tponneindyc?

1) [llpegcrasnanr  pe3ynsrarsl  CBOEH
paborsl, y4acTByIOT B UCKYCCUN

CoBMECTHO C APYrumMu KOMaH[amm co3[arnTt
Knacrep Ha focke «Bupbl 3Heprumn. 3akoH
COXPaHeHUs MEXAaHWUYECKOMN IHEPTUNY.
Koppextupyor cBou 3HaHua npu peleHnn
Ka4yeCcTBeHHbIX 33434,

YcranasinBanor npuynHHO- CHE4CTBEHHbIE
CBA3N,
LHenaror 3anucu B TeTpagax, Ha JOCKe,
BbInonHAT paboTy Mo MpuMEHEeHN0 3aKOHa
COXPAaHEeHWUA  3Heprun  fJNA  peleHna
pACYETHBIX 334aH.

JnemMeHThl
0K 01;
0K 02;
OK 04;
0K 05;

MK 1.1;
nK2.1.

YCTHbIN
KOHTPOJb

YCTHbIN

MHONBUAYAJIbHbI

 onpoc
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3apaHue 4. Haiitu NOTeHLUaNbHYI0 "
KWHETUYECKYI0 IHEPTrUI0 yYacTKa obopBaBLIerocs
3NeKTPONPOBOAA  Maccou  4Kr, napakoouwero
cBOOOJHO C BbICOTHI 7 M, HA PACCTOSIHUM 2 M OT
NOBEPXHOCTU 3eMAu.

3apaun pna 2 U 4 KomaHabl

3apaHue 1. C Kakom Lenbto CTEKNIAHHbIE NAMMNOYKM
yNaKoBbIBAOT B  KOPOOKM, BHYTPU KOTOPbIX
HAaXOAMUTCA ropUPOBAHHBIN KAPTOH.

3apaHue 2. IneKTponoesq B MOMEHT BbIKOYEHUA
TOKa umen ckopocTb 20m/c. Kakoi nytb npoiper
noesn 06e3 BKNOYEHWS TOPMO30B A0 MOJIHOM
OCTAHOBKM, ecnn Ko3hULMEHT CONPOTUBAEHUA
paseH 0,005?

3apaHue 3. KotnoBaHbl Noj CTOMKW BO3AYLWHbIX
NNHWIA  3neKTponepefay paspabaTtbiBaloTcs B
OCHOBHOM OypuibHbIMKU MawuHamu. OnpenennTb
BpeMs OypeHns 0[HOTO KOTNOBaHa, ecnu pabota,
3aTpayeHHas Ha bypeHue 10 KOTNOBaHOB paBHa
29400 Mk, a MOWHOCTb OypuAbHOW MALIMHBI
0,7MBrT.

3apaHue 4. lpu pemoHTe JI3M 3nekTpUK poHseT
CYMKY C MHCTPYMEHTOM Maccom 4kr. Onpepenutb
BbICOTY, HA KOTOPOW MPoBOAATCA paboThl, €C/IN B
MOMEHT yfapa O 3eMJII0 CKOpPOCTb CYMKM paBHa
5m/c.

2) Opranu3yer npoBepKy  00CYX[EHNE PELLIEHNUA
3a4ady.

2) BeinonHawr  3agaHne. Bo
BBICTYIIOHNA — Apyrux  rpynn
BOIPOCHI, AUCKYTUPYIOT.

Bpems
3aganrt

3. 3aKnuuTenbHsbI

1 3Tan 3aHATUA

llogBegerHune
HTOroB pabors/

1) logsognt utor ypoka
2)  Oprawusyer  pe@rexkcuto  nosy4eHHbIx
DE3YIbTATOB

1) Orseyatot Ha BOMpock!
2) Pegnekcupyror

JnemeHTHI
OK 04
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| 3) Boicrasnser n aprymeHtupyer oyeHkm \ |  O0Kos5 |
4. 3afaHna AnA CaMOCTOATENLHOTO BLINONHEHNSA

840, 41, 43, 44, 45. Pewwutb 3apaun: Al, A2, A3 | 3anuceiBatot gomaliHee 3agaHmne JnemeHTHbI
cTp.148. O®usmka. 10 knacc: yuyeb. pans 0K 02
06ueobpa3oBaT. opraHu3aumii: 6a3oBbii ypoBHb/ 0K 05
.A. Maknwes, b.b. byxosues, H.H. Cotckuin; nog

peg. H.A. lNapdeHTbeBOn-4-e  un3g.-M.:

NpoceeuwweHune,2018.-416¢.

TEXHONOTMYECKAS KAPTA

Tema 3aHATUA ypaBHEHHe COCTOAHNA HAeanbHoro ra3a. [a3oBsie 3aKoHb!

Lenu N3y4nTb ypaBHEHME COCTOSHMSA UAEANLHOrO rasa. MI3yuntb NOHATME M30NPOLLECCa, Fa30Bble 3aKOHbI, CBA3b MEXY NapaMeTpamu
COCTOSIHMA ra3a B U30MpoLeccax.

CopepaHue TeMbl (PuU3nyeCKU CMBICT YHUBEPCANbHOW Fa30BOV MOCTOSAHHOM, HM3NYECKUI CMbICA Yyucna JIOWMKMATA, ypaBHEHUE COCTOAHUSA
MAEaNbHOrO ra3a, ra30Bble 3aKOHbI,MPAKTUYECKOe 3HaYeHNe 3HAHWUM N0 JAHHON TeMe ANA NOBCEAHEBHOW XN3HM

ABNAIOTCA OCHOBOM ANA U3y4eHUA NPohecCMoHaNbHbIX AUCLUNIWH N MEXANUCYNITIMHAPHBIX KYDCOB:

InekTpoTexHuka, MaTepuanoseneHue, InekTpobesonacHocTb, M3meputenbHas TeXHUKA,

MK.01.03 OcHOBbI TEXHUYECKOW 3KCNAYaATALMUN U 0OCIYKMBAHMA INEKTPUYECKOTO U INEKTPOMEXAHMYECKOr0 000pyA0BaHHUS,
MIK.04.02 IneKTpOMOHTaXKHOe fieno,

MAK.02.01 TunoBble TEXHONOTUYECKME NPOLLECCHI 0OCNYKMBAHNS ObITOBbIX MALIWH U MPUGOPOB,

MK.01.05 TexHONOrMYeCKoe peryinpoBaHmne M KOHTPONb KaYeCcTBa 3/IEKTPUUYECKOTO U 3/IeKTPOMEXaHUYeCcKoro 060pyaoBaHms,
CrnocoOCTBYIOT POPMUPOBAHNIO OOLYNX KOMITETEHNA:

0K 01,0K 02,0K 03, OK 04, OK 05, OK 07.

CrnocooCTBYIOT YOPMUPOBAHNIO MPOPECCHOHANBHBIX KOMITETEHLMH:

NK 1.1, NK 2.1.
Tun 3aHATUA KoMmGuHMpPOBaHHOE 3aHATHE
®opmbl opranmnsauumn (PpoHTanbHas; rpynnoBas, UHAMBUAYAbHAS.
y4eOHOW
AEATeNbHOCTH
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3Tansl 3aHATHIA JlesTenbHOCTb Npenojasarens [leaTenbHOCTb CTYAEHTOB MnaHupyemble Tunsl
obpa3oBaTe/ib | OLEHOYHbIX
Hble MeponpuUATUiA
pe3ynbrarbl’
1.0praHn3aLUOHHbIN 3Tan 3aHATUA
CospaHue 1). llpusercraue obyyarnumnxca 1). llpusercreue npenogasarend InemeHTHl
paboueit 0K 01.
06CcTaHoBKM, [1na TOro, YT0ObI NO3HAKOMUTLCA C TEMOM OK 04.
aKTyanusauus CEerofAHsLWHEro ypoka Ham Heobxognumo OK 05.
MOTMBOB y4eb6HOI [BCMOMHUTL NOHATUSA, HOPMYJIbI, U3yYeHHbIE Ha
AEATeNbHOCTU M [MpefbliaylnX YPOKaX. YCTHbI
YCTaHOBOK Ha (hpOoHTanbHbIN
BOCNpuUATHE, 2). OpraHu3yer @poHTanbHsIN onpoc. 2). OtBeYaroT Ha NocTaBieHHbIEe BOMPOCH! onpoc
OCMbIC/IeHHe
AKTyanusauus 1). @opmynupyer npobnemy: 1). [lpurumaror yyacrue B 06CYK[EHUN InemeHThI
MOTMBOB y4ebHoit |HailTh 06wyt 3aBucumocTs (hopmyny), npobemMHoro Bonpoca. 0K 01.
AEATENbHOCTM M |CBA3BIBAKOLLYIO MEXAY CO00i Tpu BbigBurator paszninyHsie runoressl 0K 02.
VYCTaHOBOK Ha MaKpPOCKOMMUYECKNE BENNYUHBI. OK 04.
BOCNpUATHE, 0K 05.
ocMbicaeHue 2). Opranu3yer ¢ o0yqaunmmca COBMECTHOE 2). 06cyxpaarT, COBMECTHO €
POopMYNINPOBaHNE TEMbI U LENEH YPOKA. npenogasarenem @opmyaupyrT TeEMY Ypoka
3afaer MoTHBaLNOHHbIE BOMPOCH! W e, 3aUChIBalOT B paboyyro TeTpagsb
- Y710 HOBOTO A X04y y3HaTb Ha ypoke?
- 3HaHWsA [LaHHOW TeMbl OyAyT MM BOCTpebOBaHbI B
Bawen npocheccnoHanbHON JeATeNbHOCTN?
2. OcHOBHOM 3Tan 3aHATMA
®opmupoBaHue  |1.)/Ipegraraer HaviTn KOHYEHTPAaUno Moiekyn  |1). BolyucaamwT KOHYEHTPAUNIO MOSIEKYIT InemeHTHl
HOBbIX 3HAHUIA U (110000 H[eanbHOro rasa fpu HOPMaibHbIX ugeansHoro raza, pasHyrw 2,7-10°m™ 0K 01.
cnoco6os ycnosuax. 0K 02.
AEATENbHOCTH 0K 03
2). Beogut noHaTHe nocrosHHoi Jlowmmngra, 2.) Koxcnextupyor. OK 04.
0OBACHAET €€ u3nyecknii cmpic. OK 05.

6 MnaHnpyemble npeameTHble pe3yabTaTbl NpeacTaBaeHbl B ONOPHbIX KOHCMEKTax MO COOTBETCTBYIOWMM pa3genam.
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3). CoBMeCTHO € 0byHatWLnMUCA BbIBOJUT
VPaBHEHNE COCTOAHNA UAEAJTbHOIO ra3a.
Bsogut gopmysy n 3HavyeHne yHnBEPCanbHoN
ra3oBoy NoCTOAHHOM.

4). 3apaer Bonpoc:

- Kak e Mmexnay coboil cBi3aHbl JaBneHue,
06beM M TemnepaTypa?

5). llpegnaraer BviBect1 ypasHeHne
KnanesipoHa.

6). llpenogasarens npoBeEPAET nPaBuIbHOCTh
BbIBOJA YPaBHEHUA

7). lpurnaiwaer k Jocke ABYX CTYAEHTOB, KOTOpPbIE
BbIMTOJIHA/IN ONEPEKAIOLYMNE 33[aHNA 10 TEMAM.
«McTopusa oTkpbITMA ypaBHEHUA MeHfeneeBa-
KnanenpoHa», «[1pakTnyeckoe npumeHeHue
ypaBHeHua Menpeneesa-KnanenpoHa.

8 ). Oprann3yer pabory B rpynnax ¢ y4e6Hnkom

Pazbusaer obyyarowmnxca Ha 3 rpynnsi (no psgam)
U pa3faér KapToYKu C 3a[aHNAM.

1 KapToyKa:

1. Wcnonb3ys naparpad y4ebHMKa, 3anucatb
ypaBHeHune KnaneilpoHa ana nsonpouecca,
COOTBETCTBYIOLEro COCTOAHMIO
TEPMOAMHAMUYECKOW CUCTEMbI NPU NOCTOAHHO

TEMNEpAaType. 3anonHuTL Ta6m/|u,y

3). CoBmecTHO ¢ npenogasarenem BoIBOJAT
VpaBHEHNE COCTOAHNA H[EANTBHOI0 ra3a u
QopmMynNpYIOT PUINYECKNIT CMbICT
\VHUBECaIbHOW ra30B0M [T0CTOAHHOM.

4). Oreyatot Ha BOnMpoc

5). BbIBOAAT ypasHeHne Kaaneipora
6). cO00061aKT 0 MOSYYEHHBIX PE3YILTATAX
7). Cnywarot, aHanusnpyroT, JENaKT

BbIBObI, 3aMUCHIBAIOT B pabOYe TeTpagn

8). 3anonuaT TabNNLY B TETPAAM 110
Kapro4Ke

0K 07.

NnK1.1.
nK 2.1.

YeTHbIN
KOHTPOJb

B3anmoKkoHTpOAb
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MocTosH
HbIN
napameTp

HassaHue
u3onpouecca
(3akoHa)

CBsA3b Mexay
Apyrumu
napameTpamu
(maTemaTnyeckoe
BblpaXKeHue)

Mpadukm

2 KapToyka:
1. Wcnonb3ys naparpad y4ebHMKa, 3anucatb

ypaBHeHue KnaneilpoHa ans usonpouecca,
COOTBETCTBYIOLLEIO COCTOAHUIO
TEPMOANHAMUYECKON CUCTEMbI MPU NOCTOAHHOM
naBneHumn. 3anonHUTL TabnnLy

MocTosH
HbIN
napameTp

HassaHue
u3onpouecca
(3akoHa)

CBA3b mexay
ApYrumMu
napameTpamu
(matematnyeckoe
BblpaXkKeHue)

Mpadukm

3 KapToykKa:
1. Wcnonb3ys naparpad yyebHMKa, 3an1caTb

ypaBHeHue KnanerpoHa ana nsonpouecca,
COOTBETCTBYIOLWEr0 COCTOAHMIO
TEPMOAMHAMUYECKON CUCTEMbI NOCTOSAHHOM
06béme. 3anonHWTL Tabnuuy

MocTosH
HbIN
napameTp

HassaHue
n3onpolecca
(3akoHa)

CBA3b mexay
ApYrumMu
napameTpamu
(matemaTnyeckoe
BbIpaXkeHue)

Ipadukm

9). BoicTynnenune tpex npegcraButesesn
rpynnm.

OcranbHble 06yYarLNecs 3annuchiBarT B
TeTPafb MHPOPMALNIO O ra30BbIX 3aKOHAX.
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3). 3agaer Bonpocsl. OpraHn3yer 06Cyx[eHne:
- Kakue 3HaHus gaHHoI Tembl OyoyT
BOCTpeboBaHbl B Balleil NpodheccnoHanbHo
nesTenbHocTU?

3). Oreyator Ha Bonpoc

3aKkpenneHue 1). Oprann3yer peleHmne rpagmyeckmux u 1). Pewaror 3agaqm IneMeHThl Camonposepka

U3y4YeHHOro DAaCYETHbIX 334aY. 0K 01. no Kitouy.

Mmarepuana 2). llpoBepser pewenne pacyeTHsix 3a4a4 OK 04. OueHka
OK 05. peleHuns
0K 07. pacyeTHbIX
NnK 1.1. 3apay
nK 2.1.

3. 3aKniounTeNbHbIA 3Tan 3aHATUSA

MopBepeHue 1). llogsogut utor ypoka. Beicrasnser oyerkn 3a |1). Crywaror JnemeHTshI

utoroe pabotel  |pabory Ha ypoke 0K 01.
OK 04.

2). OpraHun3yer pegnekcuio. 2). Pegnexcupyror 0K 05.

4. 3a,anvm ANA CaMOCTOATE/IbHOro BbiMOJIHEHUA

863. Pewwutb 3agaun A1-A3, ctp.211.

®usuka. 10 knacc: yyeb. ana obueobpasosar.
opraHu3aumii: 6as3osblit yposeHb/ I.A. Makuwes,
b.b. byxoBues, H.H. Cotckuit; nog peg. H.A.
NapdeHTbeBON-4-€ n3g.,-M.:

MpocseweHne,2018.-416¢.

3anuchbIBaroT 3a4aHNA 414
CaMOCTOATE/IbHOIO BbIIOJIHEHNUA B TETPASb

TEXHONOTMYECKASA KAPTA YPOKA

Tema 3aHATHA

TennoBoe pacumnperne TBEPAbIX Tel U KHUAKOCTEH

Lenu

K03 hnUMEHT 06BEMHOIO pacllMpeHus;

- U3y4nTb HhOpMyIbl pacyeTa KO3 HULMEHTOB TMHENHOTO U 06BEMHOTO paclumpeHus, GOopMyy UX CBA3M;

- chopMMpOBaTb NOHATUA: TENNOBOE PaCIMpPEHUEe Ten, TeMnepaTypHbI KO3DOUUMEHT TMHERHOrO pacluMpPEHUs, TEMNEPATYPHBbIN
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- copMMpOBaTL yMeHUE pelaTh PacYETHbIE U KAYeCTBEHHbIE 33a4M Ha PacyeT IMHERHbIX U 0OBEMHbIX U3MEHEHUI TBEPAbIX U
KUOKUX TEN NPU U3MEHEHUU UX TEMTEPATYPbI

CopepxaHue Tembl | Pu3nyeckas npupoaa TENSOBOrO PACUMPEHUs TN, TeMNepaTypHbIi KO3 ULMEHT IMHERHOTO PacluMPEHUS, TeMNEpaTYPHbIil
K03 pULMEHT 06bEMHOrO paclumpeHns, popmyna CBA3n Ko3hhULMeHTa TMHenHOro 1 06bEMHOTO pacluMpeHms; 3HaYeHne
TENNOBOr0 pacluMpeHuns Ten B NPUPOAE U TEXHWUKE; NMPAKTUYECKOE 3HaYeHMe 3HAaHUN N0 JaHHON Teme /1A NOBCEAHEBHOMN XU3HM
ABNAIOTCA OCHOBOM ANA U3y4yeHUa npoheCcCUOHANbHBIX AUCUUNIUH U MEXZUCYHITTHHAPHBIX KYPCOB:

InekTpobe3onacHocTh, MaTepuanoseaeHue,

MAK.01.03 OcHOBbI TEXHUYECKOI 3KCNNyaTaLMM U 0OCTYKMBAHMA INEKTPUYECKOTO W 3NEKTPOMEXAHUYECKOro 060pyA0BaHMS,
MAK.02.01 Tunosble TeXHONOrMYECKUE NPOLECCH 0OCNYXKMUBAHUA ObITOBBIX MALKMH U MPUOOPOB.

CrnocobCTBYIOT OPMUPOBaHNIO OBLYMX KOMIETEHUNH:

0K 01,0K 02, OK 03, OK 04, OK 05, OK 07.

CrMocob6CTBYIOT POPMUPOBAHNIO TPOPECCHOHANbHBIX KOMIETEHLNA:

NK 1.1, NK 2.1.
Tun 3aHaTUA KombuHMpoBaHHOe 3aHATHE
®opmbl OpoHTanbHas; rpynnosas, MHAUBUAYaANbHAS.
opraHu3auuu
yyebHoit
AeATeNbHOCTH
3T1anbl 3aHATKIA JleatenbHocTb Npenoaasarens [leaTenbHOCTb CTYAEHTOB MnaHupyemble Tunbl
obpa3zoBarenb OL@HOYHbIX
Hble MeponpUATUIA
pesynbrarhbl’
1.0praH13aLMOHHbI 3Tan 3aHATUA
Co3paHue 1). llpusercraune obyyanUnXcA. 1). llpusercraune npenogasares
paboueit [lns Toro 4To6bl NO3HAKOMUTLCA C TEMOA InemeHThl
06CTaHOBKM, CEerofHsALWHEro ypoka Ham HeobxoanumMo OK 01.
aKTyanu3aums BCMOMHUTb NOHATUA, GOPMYJbI, U3yUYEHHbIE HA OK 04.
MOTWBOB y4ebHOM |npenblayLmnx ypoKax. OK 05.
REATeNbHOCTU U | 2). [IpoBoguT gpmusnyecknii UKTAHT 110 2). OtBeyarot Ha BONPOCk PU3N4ecKoro B3aumMoKoHTpOAb
YCTaHOBOK Ha Bapunartam. OpraHn3yer B3anmMonpoBePKY. AnkTanTa. llposepatT paborsl apyr Apyra.
Bonpocsl 1 BapuaHTa: Bonpocsl 2 BapuaHTa:

7 MnaHnpyemble NnpeameTHble pe3yabTaTbl NpeacTaBAeHbl B ONOPHbIX KOHCNEKTax No COOTBETCTBYIOLWMM pasaenam.
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BOCNpMATHE, 1. Tena, aTOMbl UAU MONEKYNbI KOTOPbIX 1. MpaBunbHOE pacnonoXxeHune YacTuL, B
ocMbicneHune 3aHMMAIOT OnpefeneHHble, ynopsA0YeHHbIe KpMCTannax Ha3blBaloT... YCTHbIiA
NONOXEHMA B NPOCTPAHCTBE HA3bIBAKOTCA. .. 2. 0AMHOYHbIE KpUCTANNbI HAa3bIBAKOTCA. .. KOHTpPONb
2. 3anuwuTe BUAbl KPUCTANNMYECKUX pelleToK... |3. BHewHe TBepable Tena, He UMeoLwme
3. TBepable Tena, cocToswwme 13 60bWOro YUCNa |KPUCTANIMYECKOrO CTPOEHUS,
MaNneHbKMUX KPUCTANNMKOB, Ha3blBaAIOTCA. .. Ha3blBAKOTCA. ..
4. 3aBUCUMOCTb DU3NYECKMX CBONCTB OT 4. He 3aBMCMMOCTb hM3NYECKUX CBOMCTB OT
HanpaBNeHMA BHYTPW KPUCTanna Ha3blBaeTCcA... |HampaBieHWs BHYTPU TBEPAOro Tena
5. EcTb v onpepeneHHas Temnepatypa Ha3blBaeTCA...
nnaBneHus: 5. 3meHeHMe, hopMbl M 0ObeMa Tena
a) y amopHbIx Ten? Ha3blBaeTCA...
0) y KpucTananyeckux ten? 6. ledopmauus, kotopas He ucyesaert
6. ledbopmauus, KOTopas NONHOCTbIO MCYe3aeT |Noc/ie NpeKpaleHna AeNCTBUA BHELWHUX
nocne npekpaweHna AeiCTBUA BHEIWHUX CUN, CWN, Ha3bIBAETCA. ..
Ha3blBaeTcs... 7. Mepeuncnute BuAbl fedopmaumii:. ..
7.5 =.0¢| 8. .= =1,
8. e=All.. 9...=F/5
9. [E] =... 10. Y7o xapaktepusyet moaynb OHra?
10. YTo NnponcxoauT ¢ TBEpPAbLIM TENOM, KOTAa
MeXaHWyYeCcKoe HanpaXeHue focTuraeT npegena
npoyHocTn?
3) OTBETHI M KPUTEPUM OLEHKU NOABAFIOTCA HA 3) Vaacrayior 8 00cympeHn oTseToB
JKpanHe.
OprarHu3yer 06cyxieHne 0TBETOB
AKkTtyanusauus 1). 3agaer npobremHbivi BOMPOC: 1). llpurumarot yyacrme B 06CYX[EHUN InemeHThl
MOTMBOB y4ebHoiA |MoueMy Npu MOHTAXE NNHWIA INEKTPONEPEAAYUN | IpobreMHOro BOMpoca. 0K 01.
AeATeNbHOCTU U |NpOBOAA MeXAY PepMaMun He HAaTATMBALOT, A Boigsurator pazinyHele runoress OK 02. YCTHbI
YCTaHOBOK Ha [enawT ¢ 3ameTHbiM npoBucom? 0T yero 3aBucuT OK 04. KOHTpOJb
BOCNpuUATUE, BeAMYMHa 3toro nposuca? (Pepma - nnockas OK 05.

ocMbicieHue

KOHCTPYKLMSA, COCTOALLAA U3 COEAUHEHHbIX
Mex[ay co60i OTAENbHBIX CTEPIKHE MW AUCKOB,
nepekpbiBatoLWas 0TBEPCTME MEXAY ONOpPaMu K
nepepanlLas Ha NnociefHne BOCNPUHUMAEMYIO
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€10 Harpy3sKy, OCHOBHbIE 3/IEMEHTbI hepMbl
paboTalT Ha pacTAKEHUE CKATHE)

2). Opranun3yer ¢ obyHanunmMmcs COBMECTHOE
QopmynpoBaHme Tembl 1 eeN YpoKa.

3afjaeT MOTHUBALMOHHbIE BONPOCHI:

- YTo HOBOTO A X04y y3HaTb Ha ypoke?

- 3HaHMA JaHHOI TeMbl ByAYT M BOCTPEOOBAHbI
B Ballleil Npo(eccUoHanbHON AeaTenbHOCTU?

2). 06cyxparor, coBMECTHO ¢
npenogasarenem @opmyanpyroT Temy
VPOKa u yenu, 3anucsiBarnT B paboyyio
TeTpags

2. OCHOBHOW 3Tan 3aHATUSA

®opmupoBaHue
HOBbIX 3HaHUI U
cnoco6os
AEATeNbHOCTH

1) fleMoHCTpUpPYET OnbIT: paclumpeHne TBepabIX
TeJ1 Py HarpeBaHum (LWap ¢ KombLoM).

Opranu3yer gUCKYCCuio no Bonpocam:

- [Moyemy wap nocne HarpeBaHUaA He Npowen B
KoNbLO?

- YTo NnponcxonuT € Tenamu nNpu HarpeBaHuu u
oxnaxgeHmu?

- Moyemy Tena pacwupsaiTca? Yto usmeHaercs y
Tena B npouecce paclmpeHusa?

- 0BMHAKOBO NK pacwmMpaoTCca Tena npu
HarpeBaHWM Ha OQHO U TO Xe YNCNO rpagsycoB?

2) [emoHcTpupyer onsit: paciwmperme
MugrocTeu

npu HarpesarHuu (YBEINYEHNE YPOBHA BOSbI B
Konbe ¢ TpybKoi).

B xope obcyxgeHns BBOUTCA TOHATHE
TEern/10BOro PaclunpeHusa Te, npumepsl
PaCLUNPEHNSA TES, BUbI TEMIOBOTO PACLUNPEHNS.

3) BBoguT NOHATHE INHEHHOIO PaCLiNpEHNs
TBEPAbIX TES.

1) HabnogarT JeMOHCTPaLNOHHBIN OMBIT.
Yyacrsyror B guckyccun, oTBEYaNOT Ha
BOMPOCHI.

2) KoHcnektupyror: onpegenexme
TEeNn/0BOro paclunpeHns Tes, BUgbl
TEens0BOro paclumpeHms.

3). Cnywarot, aHannsnpyroT, 3anucsIBarT B
paboyeii TeTpagn.

INeMeHTbI
OK 01.
0K 02.
0K 03.
OK 04.
OK 05.
0K 07.

NK 1.1.
MK 2.1.

YeTHbIN
KOHTPOJb
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®opmynupyeT onpeaeneHue KoadhduumeHTa
NIMHENHOTO paclMpeHNs, 0OBbACHAET ero

Gopmyny.

4) CoBMeCTHO C 0OYHaUNMUCA BbIBOAUT
popmynsi:

a) 3aBUCUMOCTb [/IMHbI TBEPAOTO TENa OT
TeMnepaTypsl;

6) aAvHa Tena npu noboit Temnepartype.

5) Beogut noHsaTHe 06beMHOE pacnpermne
TBEPAbIX TE.

®opmynupyeT onpefeneHne KoapbuumeHTa
00BEMHOr0 pacliMpeHns, 0ObACHAET ero

Gopmyny.

6) CoBMECTHO € 00YYaKUNMUCA BbIBOAUT
@opmyisi:

a) 3aBUCUMOCTb 0ObEMA TBEPAOTO TeNa OT
TemMneparypsil;

6) o6bem Tena npw nboit Temneparype.

CoBMeCTHO € 0byvalWMMUCs BbIBOAUT hopMyny,
CBA3bIBAOLLYI0 KO3 PULMEHTLI TMHENHOTO W
00BEMHOrO pacliMpeHus.

7) OpraHu3yer paccmMoTpeHune Bonpocos:
WN3meHeHMe NNOTHOCTY TeN Npu U3MEHEHUU
Temneparypbl.

Tennosoe pacwmpeHne XugKocTeu.

8) lpurnaiwaer Kk JOCKe CTy[eHTa, KOTOPbIA
BbINOJIHAJ OMEPEKAIOLYEE 3a[aHNE.; CO0OLYEHNE

4). CoBmecTHO C npenogasaresiem BbIBOJAT
Qopmyisl.

5). Cnywaror, aHann3npyroT, 3aM1CchiBarT B
paboyeii TeTpagn.

6). CoBMeCTHO ¢ npenofaBarenem BoIBOJAT
@opmyisl.

7). Cnywarot, aHanusnpyroT, JeNanT
BbIBOJbI, 3aMMUCHIBAIOT B pabOYesi TeTpaan.

8) BeicTynneHune Joknagynka: cooblyerme
Ha temy «0cob6eHHOCTH Ten10Boro
DACUINPEHUA BOAbIY.

CrywaroT, aHann3npyrT, 3aUCbiBaT B
paboyesi TeTpagn.
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Ha Temy «0cobeHHOCTH TEM0BOr0 PACLUNPEHNS
BOJbIY.

9) Opranu3yer npocmMoTp npe3eHTaynn Ha Temy:
«IHAYeHNe Ten0BOro paclunpeHmns Te B
NIpUPOJE U TEXHUKEY.

OpraHu3yeT AUCKYCCUIO MO BONPOCaM:

- Kak cBsizaHa Balla cneumanbHOCTb C TEMOWA
Hallero 3aHATUA?

- [pe B Bawemn cneynanbHOCTM MOXHO BCTPETUTD
TennoBoe 1 06beMHOe paclunpeHue?
Bosspaijaercsa k npobiemMHoMy BOpocy

9) BbinonHAKT IPOCMOTP MPEIEHTALMM,
VHACTBYIOT B JUCKYCCUAN.

3akpennenue
M3y4yeHHOro
matepuana

1). llpegnaraer pewnts Ka4eCTBEHHbIE U
DAacYeTHbIE 3a4a4u o rpynnam. IHAKOMUT C
ycnosuem.

1 v 3 rpynna.

1. MpoBopfa 3neKkTpudnLUPOBAHHBIX KeNEe3HbIX
LOPOr HAXOAATCA B HATAHYTOM COCTOAHUM C
NOMOLLbiO CUCTEM BGNIOKOB C rpy3aMmi, HO He
3aKpennanTca HenoaBMxHO? Moyemy Tak
Jenawor?

2. Noyemy npu TOYHbIX U3MepeHUAX 0bpalLatoT
BHMMaHMWe Ha TemnepaTypy MaclTaba?

3. 0aMHAKOBO NN MEHAKTCA NPU HarpeBaHuu
pa3Mepbl CM/IOWHOTO CTEPXKHA U TPYOKK, ecin y
HWUX OAMHAKOBbIE JMAMETP U AJIMHA?

4. [naTHOBAA NPOBOMIOKA A/INHOM 1,5 M
HaxoguTca npu Temnepatype 0 °C. Mpw
NpoNyCcKaHUW 3NEKTPMYECKOro TOKa OHa
packanunacb v yonuHunacb Ha 15 mm. [lo Kakoi
TemnepaTypbl Obina Harpeta NpoBoJoKa? o = 9e
10 10° K™*

1) Pewaror 3agaym B rpynnax

INeMeHTbI
OK 01.
0K 03.
OK 04.
OK 05.
0K 07.

MK 1.1.
NK 2.1.

OueHka pelweHus
KauyeCTBEHHbIX U1
pacyeTHbIX 33734
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5. B Xene3Ho[0pOoXHYyI0 LUCTEPHY NOTpy3nIn
HedTb 06bemom 50 M° npu Temnepatype + 40 °C.
Kakoit 06beM HedTn BbIFpY3nIKN, €CIK HA
CTaHLMM Ha3HAYEeHUA TeMnepaTypa Bo3ayxa Obina
—40 °C?

2 W 4 rpynna.

1. Kakne TpeboBaHuMs Hafo NpeabaBUTL K
NPOBOJIOKE, KOTOPYI0 BNanBaloT B CTEKNO
anekTpuyeckon namnsl? Moyemy?

2. YT06bl BbIBEPHYTH CTapblii 3apXKaBEHHbIN
BMHT, ero HarpeBawT nasnbHUKkoMm. Koraa BUHT
OCTbIHET, OH JIerKo BbIBUHYMBaeTCA. Kak
00BACHUTD 3TO ABNEHME?

3. MopwHM UMAUHLPOB ABUraTeNeil 06bIYHO
LENalTCA U3 TOro e MaTepuana, Yto U CTEHKM
umnuHgpos. Moyemy?

4. YXene3HOAopOXKHbIE PeNbCbl UMEKOT ANUHY 25
M ¥ U3roToBsieHbl U3 cTanu. Kak nusameHsercs ux
OJIMHA, eCnu rof0Bble U3MEHeHUA TemnepaTtypsl
konebniotca ot 30 go —30 °C?

5. 06bem 6eTOHHOW NAUTHLI Npu TemnepaType 0
°C co ctaBnset 2 M’ Ha CKONbKO yBeNMYNUTCA ee
00beM Npu NoBbl WCHKUKM TeMnepaTypbl go 30 °C?
KoadduuneHT nuHeitHOro pac wupeHus 6eToHa
a=1,2 ¢ 10° K*

2). Opranu3yer 06Cyx[eHNe Ka4eCTBEHHbIX
3apay.

llpoBepser pewerne pacyeTHbIX 334ay.

2) [llpegcrasasanwr  pesynsrarsl  CBOEH
paborTsl, y4acTBYIOT B JUCKYCCHMN.
KoppexkTupyror cBou 3HaHNA Mpu pewexnnn
Ka4yeCTBeHHbIX 3a4ay.

Ycranannsawor  npuynHHO-CIELCTBEHHBIE
CBA3MN.

Jlenaror 3anucu B TeTpagAax, Ha JOCKe.

3. 3aKN104YUTEeNbHbI

1 3Tan 3aHATUA

Nopsepexue
UTOroB paboThbl

1). lMogsogut utor ypoka. BeicTaBaser oyeHku 3a
pabory Ha ypoke

1). Caywaror

JNeMeHTHI
OK 01.
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0K 04.
2). OpraHu3yer pegrekcuio. 2). Pegnexcupyror OK 05.

3). 3agaer Bonpocsl. Opranu3yer obcyxpenne: | 3). OrBeyarT Ha Bonpoc
- Kakue 3HaHWs gaHHoI Tembl OyayT

BOCTpeboBaHbl B Ballei NpotheccnoHanbHoi
peatenbHoCcTn?

4, 3afjaHuna aNsA CaMOCTOATENbHOrO BbiNOSIHEHUSA

88.4. Pewntb pacuetHble 3agaun N7, N°8, N°10, | 3anucsiBatoT 3aganna 4na

KayecTBeHHy'0 3agady N29, crp.175. CaMOCTOATENIbHOIO BbINIOIHEHNUA B TETPAaJb
Omutpuesa, B. ®. ®usunka gns npodeccuii u
CNeumManbHOCTe TEXHMYECKOro npoduns:
yuebHUK ans 06pa3oBaTeNbHbIX yUpEKAEHMIA
HAYanbHOro W cpefHero NpodeccuoHanbHoOro
obpasoBaHus / B. ®. imutpuesa. — 2-e u3g.,
ctep. — M.: 3patenbckuii LeHTp «AKagemusay,
2017. - 448 c.

TEXHOJIOTUYECKASA KAPTA

Tema 3aHATHA

Tennossie ganrarenn. K[ rennosoro genrarens.

Lenu

- PACKpbITb M3NYECKMe NPUHLMUNLI AENCTBUSA TENNOBLIX ABUraTENEN;

- BblBECTU popMyny AnA pacyeta KoadduuneHTa Nnone3HOro AeiCTBKUA TENNOBOrO ABUraTeNs;

- copMUpoBaTL NpeACTaBieHe 06 YCTPOWCTBE U NPUHLMNE AENCTBUS TEMIOBbLIX ABUraTeNeil U NOHATUE 00 MEaNbHOI
Tennosoi MawwnHe KapHo;

- PaclIMpUTb 3HAHMA MO 3KONOTMYECKUM NpobiemMamM UCNoNb30BaHMA TENIOBLIX iBUTaTENEN

CopepxaHue Tembl

Tennosow aguratens. Buasl Tennosbix geuratenent. [IpuHumnn geincrTensa TennoBbix gBuratenei. Ponb Harpesartens,
X0N0AMNbHUKA U paboyero Tena B TennosoM asuratene. KoadduumeHt nonesHoro aeiicteus (KMNM) rennosoro guratens.
MakcumanbHoe 3Havyenune K[ TennoBbix guratenein. Tennosble ABUraTeny n 0XpaHa OKpyXatollei cpefbl

ABNAIOTCA OCHOBOM /1A M3y4eHUa npodeccuoHanbHbIX AUCLUMIUH U MEXANCUUNANHAPHbLIX KYpPCOB:
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0K 01, OK 02, OK 03, OK 04, OK 05, OK 07.

NK 1.1, NK 2.1.

InekTpobe3onacHoCTb, i3MepuTenbHas TeXHUKa, INEKTPOTEXHMKA,
MOK.01.03 OcHOBbI TEXHUYECKOI 3KCMyaTaLMUM U 0OCNYKMBAHUA INEKTPUYECKOTO U INEKTPOMEXaHNYEeCKOro 060py0BaHuS,

MAK.01.05 TexHonornyeckoe peryanpoBaHue 1 KOHTPOJIb Ka4eCTBa 3IEKTPUYECKOTO M INEeKTPOMEXaHUYEeCKOro 060pyLoBaHMs,
MAK.02.01 TunoBble TEXHONOTUYECKME NPOLLECCh 00CNYXKMBAHNSA ObITOBBIX MALIMWH U MPUOOPOB,
cnoco6cTByOT HOPMUPOBAHUIO OOLLUX KOMNETEHLWIA:

cnocobcTByiOT HOpMUPOBaHMIO NPO(ECCMOHANbHBIX KOMMETEHLMIA:

Tun 3aHaTHA

KombuHupoBaHHoe 3aHATHE

®opmbl ®poHTanbHas; MHAUBMUAYANbHAA; TPYNNOBas
OpraHu3auum
y4ebHoI
AEeATENbHOCTH
3Ttanbl 3aHATHIA JleaTenbHoCTb NpenopaBsarens JleaTenbHOCTb CTYAEHTOB MnaHupyemble Tunbl
o6pasoBaTte/ib |  OLEHOYHbIX
Hble MeponpuATUiA
pe3ynbTarhl
1.0praHu3auMOHHbIN 3Tan 3aHATUA
Co3paHue 1.0praHu3yer Hayasno y4e6Hoi JEATENILHOCTH. 1. MobunusyroTt cBOM BOIEBbIE KAYECTBA InemeHTHl YCTHbI
paboueit Co3gaér  3MOUMOHANbHBIN Hacrpon Ha|Ana paborsl. 0K 01. (bpoHTanbHbIN
06CTaHOBKM, COBMECTHYIO paborTy. 0K 02. onpoc
aKTyanusauus 2. OpraHu3yer aktyannzaymo 3Hawmi no teme| 2. AKTHBHO OTBEYAKOT Ha BOMPOCH OK 03.
MOTMBOB Y4eOHOM |«BHYTpeHHAs  3Heprus  uAeanbHoro  rasa.|/1penogasaresis. OK 04.
AEeATeNbHOCTU M |YpaBHeHMe TennoBoro 6anaHca. [llepsoe Hayano OK 05.
yCTaHOBOK Ha |[TepMOLMHAMUKM. Btopoe Hayano
BOCNpuATHE, TEPMOLMHAMUKN Y.
ocMbicneHue @poHTansHbINg onpoc.
1. Kak onpepenutb W3MeHEHWe BHYTPEHHEN
3Heprum COrNacHo nepBoMmy 3aKOHyY
TEPMOAMHAMUKN?
2. Ha uTo pacxopyeTcs, COrnacHo nepBomy 3aKoHy
TepMOLUHAMUKMY, KONMYeCTBO TENNOTHI,

nepepaHHoe cucreme?
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3. Kakoit npouecc HasbiBaeTcs agmMabaTHbiM?

4. Cchopmynupyite nepBbIi 3aKOHa
TepMOLMHAMUKM.

5. 3a CYeT KaKkoi 3Hepruu cosepliaeTcs paboTa
npu agnabaTHOM paclimMpeHnm rasa?

6. MNoyemy npu apguabaTHOM paclWWpeHUm
TemnepaTypa rasa napjaet, a npu CxaTuu
BO3pacTaer?

7. Cchopmynupyite BTOPOM 3aKOH
TepMOLMHAMUKM.

3. [Ipobrnemubiii Bonpoc (MotuBayna):

- Cpepu Bac ecTb Te, KTO f,o6MpaeTcsa Ao
KONNeL)Xa C MOMOLLbI0 aBTOMOOUABLHOIO
TpaHcnopTa?

- Y70 Heob6x04MMO aBTOMOOUNIO ANA ABUXKEHUA?
- Y10 nponcxopmT, KOrpa cropaet 6eH3uH?

- Kakune npoucxopaT npeBpalieHns IHEPrumM nNpu
3TOM?

- Kak Ha3sbIBatOTCA yCTPOICTBa, NpeBpaLatoLme
BHYTPEHHIOK 3HEPTUI0 TONANBA B MEXAHUYECKYIO
paboty?

3. OrBeyaror Ha BOMpocsl.

MNoaroToBKa K| 1. [lpegnaraer obyyarownmcs cgopmynnpoBars | 1. QopmyanupyroT TEMY YPOKA. INeMeHThl YCTHbIN
U3Y4YeHUIO HOBOIO | TEMY YDOKa. 0K 01. (hpOHTaNbHbBIN
MmaTepuana 2. llpegnaraer obyyarowuynmcs cgpopmymmposars 2. [lpegnaranor  @opmyanposku — yenes OK 03. onpoc

yenn ypoka. VpOKa. OK 04.

3. Bmecre c obyyanowmmucsa obcyxgaer 3. QopmynupyroT U IPUHUMAOT KPUTEPUN 0K 05.

KpUTEpuu [JOCTHIKEHNA L{ENIEN. JOCTUIKEHNA L{e/IeN YPOKa.
2. OcHOBHOI1 3Tan 3aHATUA
®opmupoBaHue | 1. flpegraraer obyyarounmMca pagennTca Ha 1. fenarca Ha rpynnsl. Yutaror y4ebHuK. INeMeHTH
HOBbIX 3HAHWIA W |rpynnsl. Oprawnzyer paborty rpynn BeinonHatot 3agamunA. 0K 01.
cnocoboB (camocTosTenbHas paboTa ¢ yyebHUKOM). 0K 02. B3aumokoHTposb
LeATeNbHOCTH Kaxpas rpynna nonyvaer 3afaHue: 0K 03.

0K 04.
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1) Mpouutaiite §82 yuebHMKa «Pu3nka 10»
I.A. Makuwes, b.b. byxosues, H.H. CoTckuit n
885.7 — 5.9 yyebHUKa «®u3nka pgns npodeccuit n
cneunanbHOCTEN TexHUyeckoro npocunsay B.®.
Omutpuesa.

2) CocTaBbTe KOHCMEKT, MCNONb3YA
00606WeHHbIN NNaH U3y4YeHus Gusnyeckon
BeNYMHbI, PU3MYECKOTO 3aKOHA U ABNEHUSA.

3) MogrotoBbTe OTYET MO pe3ynbTaTam
paboTbl C MocneayoLein 3aumnTon

lpynna 1 — YcTpoMCTBO M NpUHLMN feNCTBUA
TEeNJ0BbIX ABUraTENEN.

lpynna 2 — K[ tennoBbix gBurarenen.

lpynna 3 — Wcnonb3oBaHue TennoBbix
LBuUraTenei.

lpynna 4 — TennoBble gBUraTenun n oxpaHa
OKpyXatlen cpegbl.

2. Opranu3yer 3aluTy pe3yibTartoB paborsl
Kaxgou rpynsi.
KoHTponupyer gopmupoBarmne HoOBbIX 3HAHHU.

3. OpraHn3yer npocmoTp BHAEOPOSNKA
«Tennosovi geurarens. KI1/ rennosoro
ABUratenay
https://vandex.ru/video/preview/33898774815
18184341

[0TOBAT OTYeT u 3aWnTy Pe3y/bTaros
paborsl.

2. 3anucelBanT B TETPA[AX OTYETHI APYINX
rpynn.

3. (MOTPAT BU[EOPONNK, 3aMUCHIBAIOT B
TeTPafAx HOBbIE TIPUMEDBLI UCITO0/Ib30BAHNA
rennoBbix  fgsurarened, KI1[ rennossix
ABUraresed.

OK 05.
0K 07.

nK 1.1.
NnK2.1.

3akpenneHue
U3y4YEeHHOro
Matepuana

1) llpegnaraer 3aKkpenuts U3YYEHHbIA mMarepuan
apu  peweHnn 3a[aq. OpraHu3yer rpynmnosywo
pabory.

lpynna 1u 3.

1. NapoBas MmawwuHa paboTaeT B WUHTepBane
Temnepatyp T,= 120 °C, T, - 320°C, nonyyas ot
HarpesaTena Konuyectso Tennotbl Q, = 200 k[

1) Pewarot 3a4a4m nucbMeHHo, 0OCYKAAOT
PeLIEHNS, AHANNINDYIOT 1 OLEHNBAIOT

peLeHns gpyry Apyra.

InemeHThl
OK 01.
0K 02.
OK 03.
OK 04.
OK 05.

OueHKa pelweHus
pacyeTHbIX 3afay
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n otpaeas xonogunbHuky Q, = 100 k[x.
Hangute: 1) peanbubin KM mawwuHel; 2)
npeansHbin - KMNO  mawuuel;  3) nposegute
cpaBHeHue 3Tux KINA.

2. [lyceHunyHbin Tpaktop (-80 passuBaer
HOMUHaNbHYO MowHocTs 60 KBT w npu 3ToOM
MOLLHOCTM pacxopyer B cpefHeM B 4ac 18 kKr
OU3eNbHOro Ttonnuea. Hangute KIMO ero
asuratens. (Tennota CropaHus  AWU3eNbHOro
Tonnuea q=42*10° [Ik/Kr).

3. Yemy paBHO MaKCMManbHOe TeopeTuyeckoe
3HavyeHue K[, napoBoit MalwmHbl, paboTatolei B
nHTepBane temnepatyp 100—400 °C?

lpynna 2 un 4.

1. [iBuraTten aBTOMOOMNS pacxogyeT 3a yac
paboTbl 5 Kr 6eH3uHa. lpu 3tom Temnepatypa
rasa B uunuHgpe psuratena T, = 1200 K, a
oTpaboTaHHoro rasa 7, =370 K. YaenbHas Tennota
cropaHus 6eH3nHa g = 46 MIx/kr. Onpegenute
MOLLHOCTb, Pa3BMBAEMYIO ABUTATENEM,

2. KNp astobyca 3UJ1-155 coctasnset 28 %. Ero
mouHocTb 70 kKBT. Onpepenute pacxopn 6eH3nHa B
TeyeHue 1 vaca.

3. B 1860 roay 6enbruiicknii nHxeHep XaH 3TbeH
JleHyap co3pan ra3oBblif fBUraTenb € 3aXXuUraHmem
oT anektpuuyeckon wuckpel. KM opHoh wu3
moauduKkaumin atoro gsuratens coctasnan 3%.
Kakas 3Heprus Bbigensnach 3a 0fHY MUHYTY Npu
CropaHuu rasa B Kamepe 3TOro Buraresns, eciim oH
pa3suBan mowHocTs 1200 B?

2) Ocyuectiser KOHTPONb 33 [EATENIbHOCTbIO
KaXgou rpymnebl.

2) lpegcrasaart pe3ybrarsl cBOEH
paborTsl, Y4acTByIOT B JUCKYCCHMN.
Lenatr 3anucn B TeTpagax, Ha JOcKe.

NnK1.1.
nK 2.1.

146



OpraHn3yer npoBepky u O0OCYX[EHNE peLieHNs
3a4a4.

3. 3aKnYUTENbHbI

i 3Tan 3aHATUA

NopsepeHune 1. llogBognt utoru, cBA3bIBaA pe3yibTarsl ypoka | 1. OrBeYaroT Ha BOPOCs InemeHTHl
UTOroB paboThl C ero yenamu. AKLeHTUpyeT BHUMAaHNE Ha 2.[lpoBogAaT camoananmn3 npuobpeTeHHsix OK 01.
KOHEYHbIX PE3YIbTATaX Y4YEOHOU JEATENBHOCTH | 3HAHWUH, YMEHMI U HABBIKOB OK 04.
00YYarUNXCA Ha YPOKE U KaXK[ou rpynsl. OK 05.
2. OpraHunsyer pegrekcuro.
3. BeicTaBnser oyeHku 3a paboty Ha ypoke, NnK1.2.
KOMMEHTUDYA UX. NnK 2.1.
4. 3afjaHnA ona CaMOCTOATENbHOTO BbINONHEHUA
§82. PewnTtb 3apaumn: Al- A5 cTp.273. 3anuceIBaroT JOMAaLIHEe 3d4aHne. JnemeHTshI
®usuka. 10 knacc: yyeb. ans obuweobpasosar. 0K 01.
opraHusauuit: 6asosblit ypoBeHb/ A, Makuwes, 0K 02.
b.b. byxosues, H.H. Cotckuin; nog pea. H.A. 0K 03.
NapdeHTbeBON-4-€ n3g., -M.: lpocBeweHme, OK 05.
2018. 416c.
Pewnte KayecTseHHy0 3a4a4y: NnK1.2.
Bo3mMoxHO /i MOHN3NTL TEMAEPATYPY BO3AYXA B NnK2.1.

romelyeHnn, eciin OTKPbLITbL ABEPLY BKIIHOYEHHOIro
B 3/IEKTPOCETH 6bITOBOIO XOﬂOﬂ///ﬂbHM/(a.?

TEXHONOITMYECKASA KAPTA

Tema 3aHATHUA

neKkTpnyeckmne 3apagsl. 3aKoH CoXpaHeHna 3apaga. 3aKoH KynoHa

Llenu

- U3y4uTb 3aKOH KynoHa;

- HAy4YUTbCA NPUMEHATb 3dKOHbl COXPAaHEHUA 3apAfa n Kyn0Ha ONA peWeHNA NPOCTblX 3a4au.

- Chopmuposath npefcTaBneHuns 06 3MEKTPUYECKOM 3apsje, SNeMeHTapHOM 1eKTPUYECKOM 3apsje;
- M3Y4YUTb ABNIEHUE 3/IEKTPOCTATUYECKON MHAYKUWM, NPUMEHATb 3HaHWe OCOOEHHOCTEN NPOTEKAHWA 3NEKTPOCTATUYECKON
WHOYKLWAYM 015 OObACHEHUA ABNEHNIA 3NIeKTpU3aLum;

- U3YYMTb 3aKOH COXPAHEHUs INEKTPUYECKOro 3apaaa;
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CopepxaHue Tembl

InekTpM3aumsa yepes BAUAHUE, INEKTPUYECKUIA 3apaL, AeNUMOCTb 3apaaa, NEMEHTapHbIN 3apsA; 3aKOH COXpPaHeHUs 3apAaa,
3aKoH KynoHa.

SIBNAIOTCA OCHOBOI ANA U3y4eHUs NpoPecCUOHANbHbLIX AUCUMNANH: INEKTPOTEXHUKA, I3MepuTenbHas TeXHUKA,
InekTpo6e30NacHOCTb, MEXAUCUMNAUHAPHBLIX KypcoB: MAK.01.03 OcHOBbI TEXHUYECKOI 3KCMNyaTaLUmu U 06CAYKUBAHMUA
3NEKTPUYECKOro M 3neKkTpomexaHuyeckoro obopynosanus, MAK.02.01 Tunosble TeXHONOTMYECKME NPOLLECCH 06CAYKNBAHNS
ObITOBbIX MALIWH M NPUOOPOB

cnoco6CTBYIOT OPMUPOBAHUIO 0OLWNX KOMNETEHLHUA:

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

topmupoBaHuto npoheccUoHanbHbIX KOMNETEHLUIA:

NK 1.1, NK 2.1.

Tun 3aHaTUA

KombuHuMpoBaHHOe 3aHATHE

®opmbl opraHuzaum
yuebHoit
[eATeNbHOCTH

u|®poHTanbHAA; MHAMBUAYANbHASA; FPYNNOBas

JTanbl 3aHATUN

1.0praHn3aunoHHbI

Co3paHue
paboyeit
06CcTaHOBKM,
aKTyanu3auus
MOTUBOB y4e6Hoi
[eATENbHOCTU U

JllesTenbHocTb NpenofaBsarens [leATenbHOCTb CTYAEHTOB Mnanupyembie Tunel
obpa3soBarenb OLEHOYHbIX
Hble MeponpUATUN
pe3ynbrarhbl
i1 aTan 3aHATUA
1. CerogHAa Ha4YHEM YPOK C HEOKUAAHHOIO 1. BbIcka3bIiBatOT CBOM NPELNONOKEHNS,|  INEMEHTHI YeTHbIN
Borpoca: BO3MOXHbIE — OTBETHI:  3JIEKTPUYECTBO, 0K 01. (poHTaNbHbIN
- Y10 0614610 MEXAY rPO30I U KOWKONH? NIEKTPU3ALNA, INNEKTPUYECKMI 3aPAS. OK 03. onpoc
OK 04.
OpraHun3yer Mo3roBos WTypM [/1A MOCTAHOBKH OK 05.

TEMbI U OTIPELENCHNA LIENEN YPOKA

yCTaHOBOK Ha

BOCNpUATHE,

oCMblCneHue

MoaroToBKa K| 1. lpeanaraet oby4aoWwmmMcs NpeanonoXuTs, uto | 1. PopmyaupyoT TEMY YPOKA. INEeMEeHTI YCTHbIN

U3Yy4YEeHMIO HOBOTO |Mbl OyaeM U3y4aTb Ha YPOKe. 0K 01. (pOHTaNbHBIN

MmaTepuana 2. Mpepnaraet obyvatowmmcs chopmynuposats |2. [lpegnaranor  @opmyanposku — yenes OK 03. onpoc
Lenu ypoka. VpoKa. OK 04.

OK 05.
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3. BmecTe c obyyarowmmmucs obeyxpaet
KpUTepun SOCTUXEHUA Lenen.

3. @opmymupyrT U IPUHUMAKOT KpUTEpUN
HOCTHKEHNA LjesIed YDOKa.

2. OcHOBHOI 3Tan 3aHATUA

®opmupoBaHue
HOBbIX 3HaHUIN W
cnoco6os
LEeATeNbHOCTH

1. llpegnaraer obyyanumnmcs pa[genmnTca Ha
rpynnsi no 4 yenoseka. OpraHn3yer pabory
rpynn.

Kaxpas rpynna nonyyaer 3agaHue:

4) MpocmoTpUTE BUAEOPONUK
«InekTpuyeckuit 3apag. InekTpusauusay (obuee
ANA BCeX rpynn)

5) BcTaBbTe B TEKCT NponyLleHHble CNOBA
WAW CNoBOCOYETaHUA (ANA KaXKAOW rpynnbl CBOW,
OT/IMYAIOLWNIACA TEKCT)

Hanpumep:

Tekct gna rpynnbl 1:

«Dun3nyeckoii BENNYMHOIA, XapaKTepusyolwei
WHTEHCUBHOCTb Y4acTuUA Tena B
3NEKTPOMArHUTHOM B3aMMOAENCTBUY, ABNAETCA

3apsg Teno MOXeT npuobpecTu B npoLecce

Mpu CONPUKOCHOBEHMM TEN NPOUCXOAUT NEPEXOS,
13 OHOrO Tena B Apyroe.»

TekcT gna rpynnbl 2:

«B pesynbTaTe anekTpu3aLmMm Teno npuobpetaet

__ . EpnHnuen 3apspa B CU asnsetca .B

npoLecce 31eKTPOCTaTUYECKOW UHAYKLNM

NPOUCXOANT ___ .»

TekcT gna rpynnbl 3:

«B npouecce Teno npuobpertaer

3N1eKTpuYeckunii 3apsaa. 3apsag 0603HavaeTcs

_____uwusmepaetcaB____. HaumeHbwmni 3apsg

B NPMPOJE MMeeT YacTmua »

1.  [fenarca Ha rpynnsl.  (MOTPAT
BUJECOPOSINK. BbinonHAKT 3a4aHnA.

JnemeHThl
OK 01.
OK 03.
OK 04.
OK 05.
OK 06.
0K 07.

NnK1.2.
nK 2.1.

B3aumokoHTpoONb
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6) MepeiauTe B fpyryto rpynny «no
BepTywKey. 06cyauTe BLINOJHEHNE BAMU
3apaHua N°2. BepHutech B cBOO rpynny.

2. Oprann3yer UToroBoe 0OCYKAEHNE, UCII0/b3IYA
0000LYEHHBIN 171aH U3YYEHNS PUINYECKOH
BE/NYNHbI ([17 INEKTPUYECKOro 3apaga) v niaH
UYHEHNA PUINYECKOrO ABNIEHNA ([NIA
INEKTpU3aLymm,).

[IpocuT CTYAEHTOB 3aPUKCUPOBATL B TETPAS[AX.
KoHTponnpyer gopmupoBaHne HoBbIx IHaAHNA.

3. lpegnaraer obcyante, ABAAETCA N
SNIEKTPU3IALNA BPELHBIM UJTH [10S1E3HBIM
ABJIEHNEM.

Obpawaer BHUMAHNE HA CTOCOObI CHATUA
CTaTUYeCKOro 3EKTPUYECTBa, MPUMEHAEMbIE HA
1poN3BOJCTBE, B ObITY, HA TPAHCIOPTE.

4. [lemoHCTpupyer onbiT 10 3NEKTpUIALMN.
Obpawaer BHuMaHMe Ha TO, YTO B X04€
NIEKTPpU3aUMN  TENA NPHUOOPETAIOT pPasBHbIE 110
MOZYJI10, HO IPOTUBOIOIONHBIE 10 3HAKY 3aPALAbI.
[Tpocut 06BACHNTS.

5. [lpegnaraer BCrIOMHUTB, KaK B3aNMO[ENCTBYIOT
3apAagsl.

6. Obpaiyaer BHUMAHNE CTYHEHTOB HA TO, YTO CHJIbI
B3aUMOL[ENCTBUA MEXAY 3apAfamu J€Xar Ha
npamod, coeguHawen 3apagel. Mogyanm cun
pasHbl. Ho Kak onpegennts ux?

2. 06cyxparT HOBYIO MHGOPpMAaUNIO.
3annceIBarT B TETPAJAX:

- onpegenexne 3apaja,

- ero 06o3HavyeHmne,

- equHnLbl 3apaga (OCHOBHYIO U 0JIbHbIE C
nepesogom);

- onpegeneHne 3N1eMEeHTAPHOro 3apaga u
€ro 3HayeHne,

- OrIpeseneHne NeKTpu3aynn u e€ Bugbl;

- OOBACHEHWE MEXaHW3Ma INEeKTPUIALNN
1pY COMPHUKOCHOBEHMN,

- 00BACHEHNE
NIEKTPOCTATUYECKON NHAYKLNN.
3. BeickasbiBawr  npegnonoxenns. B
TEeTPagAx CTpoAT 2-X YacTHyw T1abaniy
«Bpeg m  nonb3a  INEKTpUIAUNNY.
Obcyxgaror copepxanmne 1867111kl
OCTaBJIAIOT €€ 3aM0NHEHNE HA JJOM.

MexaHnima

4. Boigsuraror runoressl. [lenatr BsiBOg 0
coxparenmn 3apaga. PopmysupyrT 3aKoH
COXpaHeHnAa 3apAaja.

5. OrBeyaror, fenarT PUCYHKH, YKAa3bIBAKOT
HanpasieHuna cui.

6. 3anuchIBarOT B TETPA[AX MATEMATHUYECKY IO
gopmynnposry 3akoHa Kynora. Orsedanor
Ha Bonpocsi o onsiTy Kynona.

6) B ycraHoBkax 414 ynaBanBaHus nslin
BO3/yX MPOMYCKAIOT Yepe3 METaiInyeckmne

YCTHbIN

(hpOHTANbHBIN

onpoc
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[lpocut CTYAEHTOB BCOMHUTE, YTO HEOOXOAMMO
3Hatb o0 @unyeckom 3akoHe. [lpegnaraer
3apuKcHpoBaTs HOBbIA MAaTepUa npu rMpocMoTpe
BU[EOPOINKE.  JJeMOHCTpUpyer  BUREOPONK
«OnbiT KysnoHa. 3akoH KysioHax.

TPpY6bI, 110 OCH KOTOPBIX MPOTAHYTA
npoBonoka. [IpoBosI0Ka 3apAxeHa
OTPHLATENHO, @ TPYOA 110/10KUTE/LHO.
06bAcHUTE, paboTy YCTaHOBKY, r4e
NPUMEHAIOTCA TaKNE YCTAHOBKU U C KAKOH
yenso.

3akpenneHue
U3y4YEeHHOro
matepuana

[Ipegnaraer 3akpenute U3y4eHHbIN MATEPUAT TPH
DeLLeHNN 334aY.

Pexometgaymn: nepBuyHoe  3aKpenieHne
1poOBECTH B BUJE @POHTANILHOIO PELIEHNA 334aY,
a fjanee — opraHn30Bark pelieHne 3agay B gopme
NapHoH paborTsl.

MpumepHbIN NepeyeHb 3apay:

[1Ba OMHAKOBbLIX WapUKa, UMEWMUX 3apsAabl +5
HKn wn -7HKn, coeguHunu TOHKOW MefHOMN
npoBosioKoi. Yemy OyaeT paBeH 3apsjg KaxAoro
wapuka?

Wapuku, umeowmne 3apagbl 6 HKn u -5 HKn,
HaXOAATCA B BaKyyme Ha pacctoauun 3 cm. C
KaKoW cunov nepsblil WAPWUK NPUTATUBAETCA KO
BTOpOMY?

K He3apseHHOMY 371eKTPOCKOMYy MOAHOCAT, He
KacascCb, MONOXWUTENbHO 3aPAXKEHHYIO NaNOYKY.
MokaxuTe pacnpepeneHue 3apAfoB Ha LlWape,
CTEpXHE U CTPenKe 3N1eKTPoCcKona.

Bam npepnaraetca Ha BbIGOp 3 pacyecku -
[epeBAHHaA, MeTajMyeckass, MaacTMaccoBas;
BblOepuTe pacyecky Ans  YKNAAKU NpUYeEcKM.
06bscHUTE BbLIOOP pacyeckM [AnNs CO3[aHUSA
npuyecku.

Mpumep  3apaHus C  npodeccMoHanbHO
HanpaBNeHHbIM COfEePKAHUEM:

O3HaKoMbTeCb C WHCTPYKUMEA N0 NOXKApHOW
6e3onacHocT npu pabote ¢ HedTeNnpoayKTamu.

Pewwator 3aga4m MUCbMEHHO, 0OCYXAAT
DELIEHNS, AHANTUZNPYIOT U OL{EHNUBAIOT

peLeHns Apyry apyra.

INEeMEeHTHI
0K 01.
0K 03.
OK 04.
OK 05.
OK 06.
0K 07.

NK 1.2.
MK 2.1.

B3aumokoHTpoONb
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«MoxapHasa 6e3onacHocTb npu pabote ¢
HedTenpooyKTamuy.

Bce nuua, cBA3aHHble C AOCTABKOW, XpaHEHUEM,
NPUEMOM M OTNYCKOM HedTEeNnpoAYKTOB, AOJIKHbI
NPOXOAWUTb CNeLManbHbIi UHCTPYKTaX He pexe
YyeM OAWH pa3 B WeCTb MecsAueB. B MHCTpyKTax
TPaKTOPUCTOB, MaLMHUCTOB, wodepos,
KOMOAaNHEPOB [O/IKHbI BXOAWUTb MONOXEHUA MO
NPOTMBONOXApHbLIM NpaBunam obpauweHus c FCM,
NpaBMiaM 3anpaBKM Ha CTALMOHAPHBIX MyHKTax
3anpaBKM M C  MOMOLWbI  NEPeSBUIKHbIX
3anpaBOYHbIX CPEACTB.

Mpu paboTe y KONOHOK W 3aNpaBOYHbIX arperaTos,
3anpewaeTcs HaxoauTbcs B 00yBM, NoAbGUTOM
KENe3HbIMU TBO3AAMM, WMEKOWEN KenesHble
HabOMKM.

Mpn nepekayke HedTENPOAYKTOB MOTOMOMMON C
ABUraTeNnemM BHYTPEHHEro CropaHua BbiMyCKHasA
Tpyba €ro [oMKHA MMETb MCKpOracuteNb, a Ha
KapblopaTop  AOMKHO  ObITb  YCTAHOBNEHO
YCTPOWCTBO, NpegoTBpaliaioliee  BO3MOXKHbIN
BbIOPOC NNAMEHM NPU HEUCNPABHOCTMY.

CnuBatb u HanueaTb HedTenpoLyKTbl BO BpemMs
rpo3bl He pa3peluaeTcs.

Pe3epByapHble nNapku W OTHENbHO CTOAWMeE
pe3epByapbl AOJKHBI obecneynBaTbCs
NEpPBUYHBIMU CPEACTBAMM NOXKAPOTYIIEHUSA.

B uenax 3awuthl  pe3epByapoB  AOJKEH
OCyLLEeCTBAATLCA  HAA30p 338 MCMPaBHOCTbHIO
MOJIHMEOTBOAOB U 3a3eMAAIOLLNUX YCTPONCTB.
Paspewaerca  cnuBatb  HedTenpomykTel B
NnoA3eMHble pe3epByapbl, CKAaabl W MyHKTbI
3anpaBKM TONMbKO 3aKpbiThiM  cnocobom (no
Tpy6onpoBofaM UK WNaHram) nocie 3a3eMeHns
aBTOLMCTEPHbI NpU HepaboTaloweM aBuraTene.
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Bce onepauuu no 3anpaBke aBTOMOOMNEN W
TPAaKTOPOB AOJIKHbI MPOXOAWUTb B MPUCYTCTBUU
BOAUTENeM M TpakTtopuctos.  [lBuratens
3anpaBisemMblx aBTOMOOMNed  JosxeH  ObiTb
BbIK/IIOYEH, @ K/IKY HaxXOAWUTbCA B  3aMKe
3aXuUraHus.

PaccTroaHune mexpay 3anpaBnsemMon MawWHOW U
CTOSILEN CNElOM 3a Heil OIKHO ObITb He MeHee 3
M, @ MeXAy nocnefyowmmm — He meHee 1 M.»
OTBeTbTE Ha BONPOCHI:

1. C kaKo# uenbio paspaboTaHa gaHHas
WHCTPYKUMA?

2. Mouemy npu paboTe No NepeKaymBaHmio
HedTenpoayKTOB MOXET BO3HWKHYTb yrpo3a
noxapa?

3. Kakue mepbl 3aWWnTbl OT CTAaTUYECKOrO
anekTpuyecTtsa npumeHaioTca Ha A3C cornacHo
AAHHOW MHCTPYKUMK?

3. 3aKNYUTENBHBI

i 3Tan 3aHATUA

NopseneHune 1)[TogBogut utoru, cBA3bIBaA pe3yabTarsl ypoka | 1)0TseyarnT Ha BOnpocs InemeHTHl
UTOroB pabotbl C ero yenamu. AKYeHTUpYeT BHUMaHNE Ha 0K 01.
KOHEYHbIX PE3Y/IbTATAX YYEOHOH JEATENBHOCTH OK 04.
00YHAUNXCA HA YPOKE U KaXK[OU Ipynbl. OK 05.
2) Opranu3yer pegrekcuio. 2) [lpoBogAT camoaHanns npuobpeTeHHbIX
3HAHNH, YMEHNI U HABLIKOB NnK1.2.
3 )BbicTaBnser oyeHku 3a paboty Ha YpOoKe, NnK 2.1.
KOMMEHTUDYS UX HA OCHOBE pa3paboTaHHbIX B
Hayqane ypoka Kputepues.
4. 3apaHuA pna CaMOCTOATENBHOTO BbINOJHEHUSA
854,55 ®u3uka. 10 knacc: yyeb. gis 3anuceIBarT JOMALIHEE 3a4aHNe.
06ue06pa3oBaT. opraHu3aLmnii: 6a3oBbii InemeHThI
ypoBHb/ I'.fl. Makuwes, b.b. byxosues, H.H. OK 01.
Cotckui; nop pen. H.A. NapdeHTbeBon-4-e OK 02.
n3g.,-M.: NMpoceeweHne,2018.-416c¢. OK 03.
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3anofHUTb 2-X YaCcTHYO Tabnuuy «InekTpusauus: OK 05.
Bpes ¥ Nosib3ax.
LA moTuBUPOBaHHbIX CTY4EHTOB: TBOpYecKoe NnK 1.2.
3afaHne: co34arb TeMaTnyeckuii 6aHk 3aga4d no NnK2.1.
HaHHOV Teme U3 paHbix UCTOYHUKOB (TpH
334aqn); npoBeCTH JOMALHNI IKCIIEPUMEHT:
Uccnegyiite B JOMAWHNX YCIOBUAX
CUHTETUYECKNE U HATYPASIbHbIE MATEPHUA/TBI.
Kakune u3 Hux INEKTPUIYIOTCA CHIIbHEE?

TEXHOJIOTUYECKASA KAPTA

Tema 3aHATHA

3aBUCHMOCTb /1EK TPDUYECKOro CcornpoTnBlIeHNUA [TPOBOJHUKOB OT TEMIIEPaTyphl. CBerﬂ,OOBOﬂ”MOC Tb

Lenu

- nOJ'Iy'-IVITb npencraBineHna 0 3aBUCUMOCTU INEKTPUYECKOTOo CONPOTUBNIEHNA OT TEMNEPATYPLI, O ABNEHNUN CBEPXNPOBOAUMOCTHU.
- V|3y‘4I/1Tb OCHOBHbI€ HaMpaBaeHNAa NpUMEHEHUA 3aBUCMMOCTU CONPOTUBIEHNA OT TEMNEPATYPbLI U NPUMEHEHNA
CBEPXNPOBOAHUNKOB.

CopepxaHue Tembl

JInHeMHasa 3aBMCUMOCTb CONPOTUBNEHUA MPOBOAHMKA OT TemnepaTypbl, GU3MYECKUIA CMBICA TeMMNepaTypHOro KosdduumneHta
conpoTtuBneHusa. CBepxnpoBoauMMOCTb.  [lpakTMyecKoe npUMEHeHWe  3aBUCUMOCTM COMPOTMBJIEHUS OT TeMnepaTypbl W
NPUMEHEeHWe CBEPXNPOBOAHNKOB.

ABNAIOTCA OCHOBOM ANA U3y4yeHUA NPoPeCcCMOHaNbHbIX AUCLUNANH:

JIneKkTpoTexHuKa, MaTepuanoseaeHue, ismeputenbHas TeXHUKA, INeKTpoOE30NaCHOCTb,

MeXIMCUUNANHAPHbLIX KYPCOB:

MAK.01.03 OcHOBbI TEXHMYECKOW 3KCNAyaTaLuumM U 0OCNYKMUBAHWUSA INEKTPUYECKOTO W 3N1eKTPOMEXaHUYecKoro obopynoBaHus,
MAK.02.01 TunoBble TEXHONOTUYECKMUE NPOLECCHl 0O6CNYKMBAHMA ObITOBbIX MALIUH U MTPUOOPOB

cnoco6cTByOT GOPMUPOBAHMIO 0OLLMX KOMNETEHLMUIA:

0K 01, 0K 02, OK 03, OK 04, OK 05, OK 06, OK 07.

cnoco6cTByOT HOPMUPOBAHMIO NPODECCMOHANBHBIX KOMMETEHLUA:

NK 1.1, MK 1.2, NK 1.3, MK 2.1, NK 2.2.

Tun 3aHATUA

KombuHupoBaHHoe 3aHATHE
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q)OprI OpraHusauuu

®poHTanbHasA; UHAMBUAYANbHASA; TpynnoBas

y4ebHoI
AEeATENbHOCTH
31anbl 3aHATKIA [leaTencHoCTb NpenogaBsartens JleATenbHOCTb CTYAEHTOB Mnanupyemble | Tunbl OLEHOYHBIX
o6pasoBaTte/ib | MepONpPUATHIA
Hble
pe3ynbTarhl
1.0praHu3auMOHHbIN 3Tan 3aHATUA
Co3paHue 1. Oprann3yer urpy «AyKynoH» no reme 1. Yyacrsyror B ayKkuymoHe. InemeHTbl | YCTHBbIN
paboueit «ConpornsneHney OK 01. (pOoHTanbHbIN
o6ctaHoBkW, |[paBuna urpsl: 0Oyyalowmecs no XKenaHuwo 0K 03. onpoc
aKTyanu3auus | BbICKA3biBAKOT 3HAYMMYI0 MHGDOPMALMIO N0 TeMe 0K 04.
MOTMBOB Y4ebHoii |aykuuoHa. MocneaHui, npeanoxmBeLLnii OK 05.
AEATENIBHOCTU U | NpaBUNIbHOE YTBEPXKAEHME, MONYYAET NOOLPEHHME. 0K 06.
YCTaHOBOK Ha | [llpenopaBaTenb Takxe MOXET NOOWpPUTb BCEX 0K 07.
BOCNPUATUE,  |aKTUBHbIX y4aCTHMKOB. NK1.1.
OCMbiCieHHne MK 1.2.
Oprann3yer 06061jeHne pe3ybTaToB Urpbl. NK1.3
nK 2.1.
NnK 2.2
1. femoHCTpupyer poHTabHbIN IKCIEPUMEHT | 1. Habo[arT onbiT. 3anucsiBanT B INeMeHThl YCTHbI
MoaroToBka K| «/I3mMeHeHne conpoTnBaeHna METANINYECKOrO TETPAAAX LeSb 0NbITA, CTPOAT CXEMY LENY, 0K 01. (hpOHTaNbHBbIN
U3YYEHUIO HOBOTO | 71pOBOAHMKAE Mpyu HarpeBaHumy. OpraHu3yer PUKCUPYIOT DE3YSILTATS. 0K 03. onpoc
matepuvana QuKCaynto xo4a n pe3yibTatoB IKCIEPUMEHTA B | [JenatT BbIBOg O 3aBUCUMOCTH 0K 04.
paboyux TeTpPagax. CONMPOTUBIIEHNUA MPOBOJHNKAE OT OK 05.
TeMaeparyphl. 0K 06.
0K 07.
nK 1.1.
nK 1.2.
NK1.3
NnK 2.1.
NnK 2.2
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O6paluaeT BHUMAHME HA YMEHbLLIEHWE CUJTbl TOKA
Npu HarpeBaHUu NPOBOJHMKA.
- Kak 06bACHUTb AaHHbIN ONbIT?

2. llpegnaraer oby4arounmMcs coopmynpoBars
remy u yesm ypoka. 00CYKAaeT kputepun
HOCTUHEHNA LE/IN BMECTE CO CTY[EHTAMA.
Bonpocsi:

-Moyemy HE06X0AUMO M3y4aTb AAHHYIO TEMY?
-MpeanonoxuTe, Kak 3HaHUA LAHHOW TeMbl OyAyT
BOCTPe6OBaHbI B Ballei npodeccroHanbHoii
peatenbHoCTU?

2. 06cyxgaror, BoIABUIaKOT painyHble
BapHaHTsl, QOpMyINpYOT TEMY YPOKa, Lean
U KpUTEPUM €€ JOCTUKEHNA.

OrBeqanr Ha BOnpocsl.

2. OcHoBHOM 3Tan 3aHATUA

®opmupoBaHue

HOBbIX 3HaHUI U
cnoco6os

AeATeNbHOCTH

1. lpocut obyyarowumxcs 06bACHUTS, M0YEMY
COMpOTUBICHNE METANNA 3aBUCHUT OT
TEMIeparypsbl.

2. llpegnaraer ogHomMy u3 CTY[EHTOB 104BECTH
UTOT U COPMYINPOBATL KAYECTBEHHOE
00bACHEHNE YBETNYEHNA CONPOTUBNEHNA
METaNINYECKOro MPOBOJHUKA C POCTOM
TeMmeparypel.

3. Oprann3yer npoBegexHne GpoHTaabHOro
IKCNIEPUMEHTA B LYEIAX YCTAHOBIIEHNSA
3aBUCUMOCTY COMPOTHUBIIEHNSA OT TEMIEPATYPbI B
rpynnax. [lpoBognT nogBegeHne pesysbraros
IKCrepUMEHTa.

1. BbigBuraror runoressl.

2. OguH crygenT oreeyaer. [pynna
3arnnChIBAET B TETPAJAX.

3. [IpoBOJAT 3KCREPUMEHT, MOy YaT
JINHENHYI0 3aBUCUMOCTb, JENAIOT BbIBOJ.

InemeHThl
OK 01.
OK 03.
OK 04.
OK 05.
OK 06.
0K 07.

NnK 1.1.
NnK1.2.
MK 1.3
nK 2.1.
NK 2.2

YcTHbIN
WHAWBUAYANbHBbI
i onpoc
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4. [Ipegnaraer npoBepuTs MPasnibHOCTb

11071y 4E€HHOro pe3ysbTara o Marepuany y4eoHnKka
8109.

llpocuT crygenTos Boinucars u3 $§109 gopmyy
3aBUCUMOCTH U YKa3aTk, Kakne BeINYNHbI B HEE
BXOAAT.

5. llpegnaraer crygeHTam oTBETUTL HA BOMPOC:

- [Ina yero u kak MOXXeT bbITb UCII0/1b30BaHA
3aBUCUMOCTb COMPOTUBAEHNA METAIIA OT
Temneparypsl?
LHemoxcTpupyer sugeoponnk

«TepMucTOpbI- NPUHLMN AENCTBUA U UX
Ha3HayeHuey, npegnaraer, NOCMOTPETb U
BbINMCATb Ha3HAYeHWe, NPUHLMN AeCTBUAM
TEPMUCTOPOB, KOTOPblIE UCMNOAb3YIOTCA Ha
Npou3BOACTBE.

[Tocne BbInoNHeHNA 334aHNA BbIOOPOYHO
1IpOBEPAET BbIIOSHEHHNE.

6. l[Ipegnaraer 06y4arWLnmMca MPenoNoKHUTs, pu
KaKoW Temneparype conpoTuBaeHNe rMpoBOAHNKA
CTAHET PaBHbIM HYJIIO.
HemoHcTpupyer sugeopoink
«CBepxnpoBoanmocTby». [IpegsaputesnbHo npocut
CTYAEHTOB HavTW OTBETLI Ha BOMPOCHI:

- YeM HeoObIYHO U3MEHEHWE CONPOTUB/IEHNUS
MeTann0B Npu CBEPXHU3KMX TemnepaTtypax?

- Kak HasbiBaeTcs 310 ABNEHMe?

[lpegnaraer crygeHTam no pesynbraram
POCMOTPA BUAEOPOSINKA ONUCATL ABAIEHNE
CBEpXpOBOANMOCTH B TETPA[N C
UCMO0Ib30BAHNEM OBOOLYEHHOIO N1/1aHa U3YYEHNUA
ABNIEHNA.

4. N3 $109 BbinuceIBaOT Gopmyny
3aBUCHMOCTH COMPOTUBIIEHNA OT
TeMIepaTypbl, yKasvlBatoT 0003HaYeHne n
pa3MePHOCTb TEMIEPATYPHOIrO
KOIQDuUNeHTa conpotTusieHnA.
CpaBHUBAIOT 3HAYEHNUA TEMIEPATYPHOIO
KO3 @uUNEHTA 110 JaHHbIM TA0/INLbI C
M10/1Y4EHHbIM B XO4€ IKCIEPUMEHTA.

5. BblgBUTratT runoTesy: MOXHO U3MEPATh
OYeHb BbICOKHE NGO 0YeHb HUIKNE
TEMAEPATYPbI.

AHanu3npyroT rnony4EeHHY0 MHGOPpMaLyni,
3anncbIBarT B TETPAaLk.

6. Boiguraror runoressl.

CMOTPAT BUZEOPOSTHK.

B reTpagax onuceliBatoT ABEHNE
CBEPXPOBOANMOCTH 10 MN1aHY U3YHEHNUA
GUINYECKOro ABNCHNA.

MMucbMeHHbIN
WHAWBUAYANbHbI
 KOHTPOJb

YcTHbIN
(OpOHTANbHbIN
onpoc
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[lposepser BbInoNHEHNE 3a4aHNA.

3akpenneHune
N3YYEHHOTO
maTepuana

OpraHu3yer paboTty B 1apax o peLeHnwo
KaYyeCcTBeHHbIX U pacyeéTHbix 3a4ad. llpegraraer
OLeHUTH paboTy COCEAA M0 KPUTEPUAM OLEHKH,
COrIacoBaHHbIM B HAYase ypoKa.
MpumepHbI NnepeyeHsb 3a8a4 C NPaKTUKO-
OpPUEHTUPOBAHHBIM U NPOPECCMOHANLHO
HanpaBneHHbLIM cofiepXKaHueM:.

1) HarpesatesibHblil 3n1eMeHT
3NEKTPONasaNbHUKA CAeNaH U3 HUXPOMOBOWA
npoBosoku conpoTtusnernem 200 Om npu 0° C.
pu HarpeBaHUW nasnbHUKa CONPOTUBAEHUE
npoBoJIOKM Bo3pacTaet fo 236 Om. Onpegenure,
[0 KaKo TemnepaTypbl Harpenca NasnbHUK.

2) TIHbl HarpeBaTebHbIX NPUOOPOB YACTO
W3roTaB/IMBAIOT U3 KOHCTaHTaHa. 06bACHUTe,
noyemy.

3) TepmomeTp cONpOTUBAEHUA — CPEACTBO
“3mMepeHus TemnepaTypsl, cocToaliee n3
TepMOYYBCTBUTENbHbIX 31eMeHTOB. Camblii
NONYNAPHbIA TEPMOMETP CONPOTUBAEHUS —
NNATUHOBBIA C HOMUHANbHBIM CONPOTUBAEHNEM R,
=100 Om. K ero foctonHcTBam oTHoCATCA:
BblCOKas CTabUIBLHOCTb, 6M30CTh
XapaKTepPUCTUKMN K IMHEHON 3aBUCUMOCTH,
B3aumo3ameHseMocTb. OTBETbTE Ha BOMPOCHI:
A) KakoB npuHuun pgeiicTBUA TepMoMeTpa
conpoTtusneHna’?

b) Yemy paBeH TemnepatypHblii KO3 DULNEHT
CONPOTUBNIEHUA ANA NIATUHBI?

B) Yemy 6yaet paBHO CONpPOTUBNEHNE
TepMoMeTpa npu Temnepatype 1500° C?

BbInonHAT 3a8aHNA,
OCYLECTBAAKT B3aNMOTPOBEPKY M0 KITH0Yam
B f1apax.

JnemeHThl
OK 01.
OK 03.
OK 04.
OK 05.
OK 06.
0K 07.

NnK1.1.
NnK 1.2.
NK1.3
nK 2.1.
NK 2.2

B3aumokoHTponb

3. 3aKnuuTenbHbIN 3Tan 3aHATUA
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NonseneHune 1)/logBoguT utory, cBA3bIBaA PE3YIbTAaThl YpoKa ¢ | 1)0TBeqaror Ha Bonpocs! IneMeHThl

UTOroB pabotol ero yenamm. AKLeHTUpyeT BHUMaHNE Ha 0K 01.

KOHEYHbIX PEIYILTATAX YHEOHON JEATENLHOCTH 0K 03.

00YYaIWUNXCA HA YPOKE U KaXKJON rpynbl. OK 04.

2) Opraunsyer pegiekcuro. 2) llposogAar camoaHann3 npuobpeTeHHbIX OK 05.

3HaHNH, YMEHMI 1 HABBIKOB 0K 06.

3 ) Boictasnaer oueHku 3a paboTy Ha ypoKe, 0K 07.

KOMMEHTUDYSA UX HA OCHOBE pa3paboTaHHbIX B NnK 1.1.

Ha4qane ypoKa Kpurepues. NnK 1.2.

NK 1.3

NnK2.1.

NK 2.2

4. 3apiaHna ans CaMoCTOATENbHOIO BbINMONHEHUSA

8109. Pewwutb 3agaum A1- A2  cTp.115 3anucbIBaroT JOMALHEE 3a4aHNne JnemeHThI

®u3uka. 10 knacc: yyeb. ans obueobpasosar. 0K 01.

opraHu3aumii: 6asosblit ypoeHb/ 5. Makuwes, 0K 03.

b.b. byxoBues, H.H. Cotckuit; nog pea. H.A. OK 04.

NapdeHTbeBON-4-€ n3g.,-M.: 0K 05.

MpoceeweHne,2018.-416¢ 0K 06.

0K 07.

NK1.1.

NnK 1.2.

NK 1.3

NnK2.1.

NnK 2.2

TEXHOJIOTUYECKASA KAPTA

Tema 3aHATHUA

akon [imoyna-/leHiya. Pabora n MOLHOCTL MOCTOAHHOIO TOKa.

Lenu

- U3y4nTb 3aKOH [xoyna-JleHua;

- Cd)OpMVIpOBaTb npencraBneHna o pa60Te U MOWHOCTU INEKTPUYECKOTO TOKaA,

- NONIYy4UTb NpeACTaBJIEHNE O TENJIOBOM AEMCTBMM TOKa.
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CopnepxaHue Tembl

NK1.1, NK 2.1.

PaboTa 1 MOWHOCTb 3NEKTPUYECcKoro Toka. 3akoH xoyns —JleHua. TennoBoe AeicTBme Toka. lNpumMeHeHWe TeNNOBOroO
AEACTBMA TOKa HA NPOU3BOACTBE U B ObITY.
ABNAIOTCA OCHOBOI ANA U3y4eHUA NPOdecCUOHANbHbBIX AUCLMNANH N MEXAUCLUNAUHAPHBIX KYyPCOB:
InekTpobesonacHocTb, N3meputenbHasn TexHUKa, INEKTPOTEXHUKA,
MOK.01.03 OcHOBbI TEXHUYECKOI IKCNAyaTaLum 1 0OCNYKMBAHUA INEKTPUYECKOTO U 3/IEKTPOMEXAHNYECKOro 060pyA0OBaHMS,
MAK.02.01 TunoBble TEXHONOTUYECKME NPOLLECChl 00CAYKMBAHNS ObITOBbIX MALIWH U MPUOOPOB,
MOK.01.05 TexHonormyeckoe peryanpoBaHue W KOHTPOJIb Ka4eCTBA 3IEKTPUYECKOTO M INEKTPOMEXaHUYEeCKOro 060pyLoBaHMs,
MIK.04.02 InekTpOoMOHTaXHOe fieno,
Cnoco6cTBYIOT HOPMUPOBAHMIO OOLLUX KOMNETEHLMIA:
0K 01, OK 02, OK 03, OK 04, OK 05, OK 07.
cnoco6CTBYIOT HOPMUPOBaHUIO NPO(ECCUOHANbHBIX KOMMETEHLMA:

Tun 3aHsATHA

KombuHMpoBaHHOE 3aHATHE

®opmbl ®poHTanbHasA; MHAWBUAYANbHAS; TPYNNOBAs
opraHu3aumm
y4ebHoIi
BeATeNbHOCTH
JTanbl 3aHATHN JestenbHoCTb NpenofaBsarens [leATeNbHOCTb CTYAEHTOB Mnanupyembie Tunel
obpa3zoBarenb OL@HOYHbIX
Hble MEepoNpUATUN
pesynbTathl
1.0praHu3aunOoHHbIN 3Tan 3aHATUA
CospaHue 1.0prauun3yer Havyano y4yebHo [JEATENbHOCTH. 1. Mobunu3syor cBOM BOSIEBbIE KAYECTBA InemeHTHI YcTHbIN
paboueit C034aET IMOLYNOHANbHBINA HACTPON Ha A5 pabors. 0K 01. (hpOHTaNbHBIN
06CTaHOBKH, COBMECTHYIO paborTy. 0K 02. onpoc
aKTyanusauyms 2. OpraHu3yer aktyannzaymro 3Hauni no reme | 2. CaMoOCTOATENbHO 3aM0NHAT TA0ANLY C OK 03.
MOTUBOB YY€OHOW | «/ToCTOAHHBIN IN1EKTPUYECKNI TOK. COQUHEHNE | MOCAEAYIOLEN PPOHTATBHON MPOBEPKOH. OK 04.
AEATENbHOCTU W | 7IDOBOJHUKOBY. 0K 07.
YCTaHOBOK Ha | /Ipegnaraer 3anofHuTs TabNLY.
BOCMpUATHE, ®usnyeck |0603Hay |[Popmyna|Egunmua| Mpubop
ocMbiCeHne as eHue n3mepeH
Be/IMYUHA ua 8 CH
/ 3aKOH
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Cuna Toka

HanpsxeH
ne

Conpotuen
eHue

3akoH Oma
ans
yyacTka
Lenu

INeKTpoaB
nxyLas
cuna

3akoH Oma _
ans
NOJIHOM

uenu

3. [IpobnemHbiii Bonpoc (MoTuBayna):

- Y MeHs B pyKe [iBa IUCTa: IUCT 3apaboTHO
NNaThl M KBUTAHLMA ONNAThl 33 3/IEKTPOIHEPTULO.
- 3a yTo A nonyyato 3apnnary? (3a pabory).

- 3a 4T0 Nnavy no KBMTaHUMM? (3a paboTty
3/1eKTPUYECKOTO TOKA).

- Jliobas paboTa foNKHA OMNAYNBATLCS, B TOM
yucne u paboTta INEKTPUYECKOro TOoKa.

3. OrBeyarot Ha BOMpPoCsI.

MoprotoBka K| 1. llpegnaraer obyyarowmnmca cgopmynnposars | 1. Qopmynnpyror Temy ypoka. InemeHThl YcTHBIN
U3Y4YEeHUIO HOBOFO | TEMY YPOKa. OK 01. (hpoHTanbHbIN
maTtepuana 2. lpegnaraer obyyarowunmca copmynnposars |2. [llpegnarator  @opmyanposrn  Leses 0K 02. onpoc

yemm ypoka. YpoKa. 0K 03.

3. Bmecre c obyyarowmnmmucs obcyxgaer 3. @opmynupyror u NPUHUMAIOT KPpUTEPUN OK 04.

Kputepun JOCTHUKEHNA LIENEM. JOCTHIKEHNA Lie1eN YPOKa. 0K 07.

2. OCHOBHOM 3Tan 3aHATHA
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®opmupoBaHue
HOBbIX 3HaHWIA W
cnoco6os
AeATeNbHOCTH

1. lIpegnaraer obyyanuynmca pa3fenmnTca Ha
rpynnsl. OpraHu3yer pabory rpynn
(camocroAarenbHas pabora c y4eOHuKoM).
Kaxpas rpynna nonyyaet 3afaHue:
Mpouutaiite §104 yyebHUKa «®usnka 10» 4.
Mskunwes, b.b. byxosues, H.H. Cotckuin n
§810.10 — 10.12 yyebHuKa «DPusmnka ans
npodeccuit u cneynanbHOCTEN TEXHUYECKOTO
npoguna» B.®. Amutpuesa.

CocTaBbTe KOHCMEKT, UCNONb3ys 0000LWEHHbIN
nNaH n3yyeHns GU3nyeckomn BENUYNHBI,
(u13nyeckoro 3akoHa u hmsnyeckoro npubopa.
MofroToBbTE OTYET NO pe3ybTaTam paboTsl ¢
nocnepytouen 3awmnTon

Mpynna 1 — paboTa TOKa, 3NEKTPOCYETUUK.
lpynna 2 — MOWHOCTb TOKa, BaTTMETP.

[pynna 3 — 3akoH [xoynsa-JleHua.

lpynna 4 — TennoBoe AeicTBME TOKA U ero
npumeHeHue (TEN0OBON rasibBAaHOMETP, MIaBKMe
NPeLoOXPaHUTENM, NAMMOYKMN HAKANUBAHNUSA).

2. OpraHun3yer 3aumnTy pe3yibTaToB paboTsl
Kaxgou rpynnel.
KoHtponupyer gopmupoBaHne HoBbIx 3HAHMU.

3. Opranu3yer npocmoTp BUAEOPOSINKA
«llpumeHeHune TennoBoro ENCTBUA TOKa»

1. fenarca Ha rpynnsl. Yuraror y4ebHuK.
BeinonHaroT 3a4aHnA.

[oT0BAT OTYET W 3aWNTYy pPE3YIbTATOB
paborsl.

2. 3anucelBarOT B TETPA[AX OTYETHI JPYIruX
rpynn.

3. (MOTPAT BU[EOPOSNK, 3aNNUCHIBAIOT B
TETPafAX HOBbIE [IPUMEPBI  TPUMEHEHNUSA
TEeM10BOro fEJICTBUA TOKA.

INEeMeHTHI
OK 01.
0K 02.
OK 04.
0K 07.

MK 1.1.
NK 2.1.

B3anmokoHTpoNb

3akpenneHue
U3y4eHHOro
matepuana

[Ipegnaraer 3akpenuts U3YYEHHbIV MATEPUAN TPHU
peliernn 3a4ay.

KauyecrseHHble 3apaym:

1. lIpOBOAHMK, COCTOAWMMN U3 MEAHON, Xee3HoN
M HUKENMHOBOW MPOBOJIOK OAHOrO AMAMETpa U
OAHOW ANNHbI, BKIIOYUAN B INEKTPUYECKYIO LieNb.

Pewwaror 3aga4ym MUCbMEHHO, 0OCYK[atT
DELIEHNS, AHANTUINPYIOT U OLEHNBAIOT

peLenns pyry Apyra.

ANneMeHTbI
OK 01.
0K 02.
OK 03.
OK 04.
0K 07.

B3aVIMOKOHTp0J'Ib
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Mpu onpenenéHHOM HanpsxeHUW, NOAAHHOM HA
Hero, HabnoAaNu, YT0 HUKeNMHOBAs MPOBOJOKA
CUNbHO pacKaneHa, Xene3Has pacKkaneHa ropasno
MeHblle, @ Me[Has NpOBOJIOKA He packaneHa
BoBCe. ITO OObBACHAETCA TeM, 4YTO MPOBOJIOKM
COefMHeHbl . Mpu Takom
COeAMHEHMM Ha yYacTKax Uenu cuna ToKa
OLMHAKOBas, a BbIgENAOLEECs KONUYECTBO
TENNOoTHI npsamo NPONOPLMUOHANLHO

npoBosiok. M3 onbiTa Ha OCHOBaHWM 3aKOHA
Ixoyna-JleHua MOXHO cpenatb BbIBOA, 4TO Y
MefHoW NPOBOSIOKK HauMeHbllee

_, @y HUKeNMHOBOI Hanbonbluee.
Cnucok cnos (cnoBocoveTaHuit)
1) nocnepoBaTenbHO

2) napannenbHo

3) conpoTuBREHUIO

4) HanpsAXeHUto

5) yAenbHOe CONpoTUBNEHNE
6) 3HaYeHWe NJOTHOCTU

2. B mactepckoii Weana  [leTpoBuua
JNEeKTpUYeCKas NINHMA ANA PO3eTOK OCHAleHa
aBTOMATUYECKUM  BbIKNOYaTeNieM,  KOTOPbIN
pasMblKaeT JNIMHUIO, €eCAW Ccuna TOoKa B Hen
npesblwaer 16 A. HanpsxeHue 3neKTpUYeCKOM
cetn 220 B.

B Tabnuue npeactaBneHbl  3NeKTpUYECKMe
npuobopbl, WCNONb3yeMble B MacCTepCKoi, u
noTpebnsemas UMU MOLLHOCTb.

IneKTpUYeckue Motpebnsemas
npubopbl MOLHOCTb, BT

NK1.1.
MK 2.1.
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IneKTpuyeckuit pybaHok 800
IneKkTpuyecKas yaapHas 1400
Apensb
IneKTpuyecKuii N063nk 600
LnndosanbHas malwmHa 1900
UnpkynapHaa nuna 1600
TopuoBoYHaa nuna 2200

B macTtepckoii paboTaeT TOpPLOBOYHAA nwna.
Kakoi(-ue) wu3 yKasaHHbIX Bbllle npuUOOPOB
MOXHO BKIOYMTb B CeTb [AOMOJHUTENbHO K
TOPLOBOYHON Nune? 3anuiunte pelweHne n oTeeT
(nopspkoBblii Homep(-a) npubopa(-oB)).

PacuéTHble 3apauu:

1. B nacnopte anektpuyeckoro deHa HanucaHo,
YTO MOLLHOCTb €ro gBuratensa cocrtasnset 1,6 kBt
npu HanpsaxeHuu B cetn 220 B. Onpepenute cuny
TOKa, NpPOTEKaloWero no 3JeKTpUYecKon uenu
theHa npu BKAIOYEHUMN ero B PO3eTKy.

2. Paccuutaiite  Haubonblylo — AOMYCTUMYIO
MOWHOCTb  MOTpebuTenein  3N1eKTPO3IHepruu,
KOTOpble MOryT OAHOBPEMEHHO paboTaTb B
kBaptupe, eciv I=10A n U=2208B.

3. Paboyee HanpsXeHue AyroBon
cTanennasunbHo neyn 800 B, MoOWHOCTb
ycTaHoBKku 140 MBT. Hanpute cuny TokKa mexay
KOHLaMn 3nekTpopoB? Haipgute Konuyectso
TENNOThl, BblfeNsemMoe 3a 24 paboTbl neun?

JKCnepuMeHTaIbHOE 3afaHne

1. [lpegnoxure 3IKCAEPUMEHT, C MOMOLYbIO
KOTOPOro MOXHO [poBEpUTL 3aKoH [hxoyiA-
JleHya.

[TpeanaratT un 06CYK[atT MPELTOKEHNS.
3apucoBbIBAKOT CXeMy INEKTPUYECKON Lenn
B TETPAJAX.
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OgunH cTygeHT cobupaer yens Ha
HEMOHCTPALNOHHOM CTOJIe.

[IpoBOAAT IKCIEPUMEHT.

OgopmaarT pelieHne 3a4aHnAa B TETPaJAX.

3. 3aKniounTenbHbIi 3Tan 3aHATUA

MopBeneHune
UTOroB paboTbl

1. llogBoguT utoru, CBA3bIBaA PE3YIbTATHI YPOKA
C ero yenamu. AKYEeHTUpyeT BHUMarHne Ha
KOHEYHbIX Pe3Y/IbTATax y4ebHOU [JEATENLHOCTH
00YHaUNXCA HA YPOKE U KAXKL[ON IPYNb.

2. Opranu3yer peg@rekcuo.

1. OrBeyarot Ha BOMpPOCH!

2.MpoBogAT camoaHanns mnpuobpeTeHHsIX

InemeHThl
OK 01.
OK 04.
OK 05.

3. Boictasnser ouyeHku 3a paboTty Ha YpoKe, 3HAHWUI, YMEHMI U HABLIKOB nK 1.2.
KOMMEHTUDYSA UX HA OCHOBE pa3paboTaHHbIX B NnK2.1.
Hayane ypoka Kpurepues.

4. 3aflaHnA AN CaMOCTOATENIbHOTO BbiMOJIHEHUA
8104, 107. Pewwntb 3agaun: Al- A4 ctp.345. 3annceliBarT JOMALIHES 3a4aHne.
®usuka. 10 knacc: yyeb. ans obweobpasosar. IneMmeHTbI
opraHu3aumii: 6asosblit ypoeHb/ 5. Makuwes, 0K 01.
b.b. byxosues, H.H. Cotckuit; nog pen. H.A. 0K 02.
NapdeHTbeBON-4-€ n3g,.,- 0K 03.
M.:Mpoceewenne,2018.-416¢. 0K 05.
Homawnee npaxtmyeckoe 3agaHne:
OrIPERENNTH MMOKA3AHNA CHETYUKOB NnK 1.2.
NIEKTPOIHEPINM 1 110 JEHCTBYIOLEMY TaApUQy 3a NnK2.1.

1 KBT 4, nogcynTare CToMMOCTb 3/IEKTPOIHEPT M,
pacxogyemoii 3a 1 mecay (30 gHesn) Bcemm
npnbopamu B Bauesi kaprupe. [1pegnoxuts
CroCO6bI IKOHOMUM 3/IEKTPOIHEPIUN B BALIEM
Zome.
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TEXHOJIOTUYECKASA KAPTA

Tema 3aHATHA

JakoH Oma 414 MoJIHoA yenu

Llenau

- cchopmupoBaTb NpefCTaBaeHne 0 CTOPOHHUX cunax, I4C;
- U3y4uTb 3aKoHbl OMa AN NOMHOW Lenu;
- NOy4YUTb NPeACTaBieHne 0 NPAKTUYECKOM 3HaYeHUN 3HaHUW 3akoHa OMa [AnA NOBCEAHEBHOM XU3HMU.

CopepxxaHue Tembl

CTopoHHMe cunbl. IneKTpoaBMKYLWAA cuna. 3aKkoH Oma ons nonHOM uenu.

ABNAIOTCA OCHOBOM /1A M3y4yeHUa npodecCUoHanbHbIX AUCLMUMIUH U MEXAUCUMNANHAPHBIX KYPCOB:

OCHOBbI 3N€KTPOHMKM U CXEMOTEXHUKM, I3MepuTeNbHan TeXHUKA, INeKTPOTEXHMKA, INeKTpobEe30nacHOCTb,

MAK.01.03 OcHOBbI TEXHUYECKOI IKCMyaTaLMM U 0OCTYKMBAHMSA INEKTPUYECKOTO U IIEKTPOMEXaHUYECKOro 060pya0BaHNS,
MAK.01.05 TexHonormyeckoe peryanpoBaHie U KOHTPOJIb KAYECTBA INEKTPUYECKOTO U INEKTPOMEXAHMYECKOr0 060pyA0BaHNUS,
MAK.02.01 TunoBble TEXHONOIMYECKWE NPOLLECCH 0OCNYXMBAHUA OITOBLIX MALIMH U NPUOOPOB,

cnocobcTByOT HOPMUPOBAHUIO OOLUX KOMNETEHLMIA:

0K 01, OK 02, OK 03, OK 04;

cnocobcTByiOT hopMUpoBaHMIo NpodeccMoHanbHbIX KOMNETeHUUA:

NK1.1, NK 2.1.

Tun 3aHaTUA

KombuHMpoBaHHOE 3aHATHE

®opmbl opraHu3auumn|®poHTanbHas; MHAMBUAYANbHASA; FPYNNOBas

yyebHoit
AEeATeNbHOCTH
JTanbl 3aHATUN JesTenbHoCTb NpenojaBaTens JleaTenbHOCTb CTYIEHTOB MnaHupyembie Tunbl
obpasoBaTtenb | OLUEHOYHbIX
Hble MeponpUATUIA

pesynbrarhl

1.0praHu3aunoHHbI 3Tan 3aHATUA

Co3paHue 1.0praun3yer Havyano y4yebHo [JeATENbHOCTH. 1. Mobunu3syor cBOM BOSIEBbIE KAYECTBA InemeHThI

paboueit Co3gaér  IMOLMOHANIBHBIN Hactposi Ha\|Ana paborsl. 0K 01.

06CTaHOBKM, COBMECTHYK pabory. 0K 02.

aKTyanusauus 2. Opraun3yer aktyanuzaymo 3Hawmi no teme|2. AKTUBHO OTBEYAOT Ha BOMPOCHI. 0K 03.

MOTMBOB Yy4yeOHOW |«YcnoBus, HeobxoguMmble AN BO3HUKHOBEHUS OK 04. YcTHbIN

LEeATENbHOCTU M |371eKTPUYECKOro TOKa. 3aBMCMMOCTb (pOoHTaNbHbIN

YCTaHOBOK Ha | 3NeKTPUYECKOro COMpOTUB/IEHMA OT poja onpoc

matepuana. 3aBMCMMOCTb  3JIEKTPUYECKOTO
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BOCnpusATHE,
OCMbiCNeHue

CONpPOTMB/IEHNA MPOBOAHWKOB OT TeMNepaTypsbl.
(CBepxnpoBOAMMOCTbY.

Opranu3yer rnpoBegeHune YpoHTaibHOro onpoca.
Bonpocei:

1.410 Takoe anekTpuyeckuit TOoK? [1OCTOAHHBIN
3NEKTPUYECKUI TOK?

2. Kakume ycnosus  HeobxoguMbl  Ans
CyLLeCTBOBAHMA TOKA B Lenu?

3.Kakne napameTpbl 3NE€KTPUYECKOro TOKa Bbl
3HaeTte?

4.4710 Takoe cuna ToKa?

5. Kakue peiicTBuA OKa3biBaeT 3NE€KTPUYECKUI TOK
NPy NPOXOXAEHUN Yepe3 NPOBOSHUK?

6. Kakoga npuymHa 3NEKTPUYECKOTO
CONpPOTMBIEHNA NPOBOAHMUKA?

7. OT KaKux XxapaKTepuCTMK NPOBOAHMKA 3aBUCUT
ero 3/eKTpuyYecKoe ConpoTuBneHune?

8. [lloyeMy npu HarpeBaHWWM MeTaNANYECKOro
NPOBOLHMKA €ro CONPOTUBJIEHNE YBENYNBAETCA?
9. Kak 3aBMCUT cuia TOKA OT HaMpsXeHMs Ha
KoHuax y4yacTtka? 10. Chopmynupyite 3akoH Oma
ANS y4acTKa Lenu.

11. Kakue BewectBa ABNAKOTCA NPOBOAHUKAMMU?
MpuBeauTe NpuMepsI.
12. Moyemy
ANEKTPUYECKUN TOK?
13. Kakue HocuTenu 3apspa ectb B MeTaniax?
lpnsegure npumepsl MPaKTUYECKOro
MpUMEHEHNA 3aKOHa Oma [/14 y4acTka yeny.

NpOBOAHUKN nposoaAaTr

[lpuBoJAT  npumepsl  NPAKTUYECKOIO
MIPUMEHEHNA 3aKOHa OMa f/18 Y4aCTKA Lenu,
0606wanT u [eNarT BbIBOAL, YTO C
nomouplo  3aKoHa Oma paccymTbiBatOTCA

NeKTpuYeckmne napamerpsl
NEKTPONPOBOJKY, Harpesare/ibHoIX
/1EMEHTOB, Bcex PaANO3/IeMEHTOB

COBPEMEHHON 3/IGKTPOHHOW annaparypsi,

CamMOKOHTpONb
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3. llpegnaraer  obyyarowmmca  06paTnTh
BHUMAHNE Ha 060DYAOBAHNE HA CTYHEHYECKUX
cronax — (BOJILTMETP,  amnepmerp,  POBOAa,

DPE3UCTOp, PEOCTar, rafbBaHUYECKMI 3/1EMEHT).
Yepes 2 MuHYTbI HYXHO pPACCKa3arb O Kaxfom
an1emeHTe 060pYOBAHNA KaK MOXKHO 6O/bLUE.
Opranun3syer pabory B napax.

Opranu3yer oryersl paboTsl B 1apax.

- W3 paHHoro obopymoBaHus  cobepem
3/IEKTPUYECKYIO LieMb
- Ha3oBute O0CHOBHble 3neMeHTbl  N06OIA

ANEKTPUYECKO Lenu?

- N3mepum HanpsxeHue Ha pesuctope. (1,5 B)

- A Ha ranbBaHMYECKOM 3/1eMeHTe HanucaHo 4,5 B.
- [Touemy HanpsXeHWe Ha pe3ncTope MeHblLe, YeMm
Ha UCTOYHMKE TOKa?

b6yap TO KOMMbIOTED,
COTOBbIN TENEPOH.

Tefsiesnu3op  win

3. [oroBAT coobueHne o @uanyeckom
npubope:

- OTBEYAroT Ha MMOCTaBNEHHbIN BOMPOC,

- OL{eHUBAIOT CBOM OTBETB.

llomoraror npenogasares.

OrBeyarr Ha BOITPOCHI 11periofgaBaresii.

MogroTtoBKa K
U3y4YeHUI0O HOBOrO
matepuana

1. llpegnaraer obyyaummcsa ciopmynpoBars
TeMY YPOKa.

2. llpegnaraer obyyarounmcs c@opmynpoBars
yenn ypoka.

3. Bmecre c obyyaroumnmmucs obcyxgaer
KpUtepuu JOCTHIKEHNA L{ENIEN.

1. QopmyanpyroT TEMY YPOKa.

2. [llpegnarator opmynposkn  yenes
YpoKa.

3. @opmynupyor U NpUHUMAKT KpUTEPUN
HOCTUHEHNA LeNeN YPOKA.

4. OrBeyaror.

InemeHThl
OK 01.
OK 02.
OK 03.
OK 04.

YCTHbIN

(bpoHTanbHbIN

onpoc
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4. - Kak Bbl fgymaere Tema ypoka CBA3aHa C
oyayuwesi Bawesn npogpeccroHanbHou
JCATENIbHOCTHI0?

[lpegnaraer BEpHYTLCA K ITOMY BONPOCY B KOHLE

Vpoka.

2. OcHoBHOM 3Tan 3aHATUA

®opmupoBaHue
HOBbIX 3HaHUIN W
cnocob6os
[EeATeNbHOCTH

1. Oprann3yer npocmoTp BUJEO-YPOKAa M0 TEME
«INEKTPOABIMIKYLAA chia. 3akoH OMa 417 MOSIHON
yenu.»
https://iu.ru/video-lessons/e871ee18-99f5-
4c2d-ab44-24212f984e7e

(/1o xogy npocmotpa genaer nay3si, NOBTOPsI 414

aKYEHTa  BHUMAHWA  CTYHEHTOB M 3anucH
KOHCIEKTA).

1) CropoHHKe cunbl.

2) IneKTpoABMKYLLAA CKUNa.

3) 3akoH OMa g1 nonHow Lenu.

4) XapaKTepuCTUKM UCTOYHMKA TOKA.

5) KopoTkoe 3amblkaHue.

2. Opranu3yer npocmoTp npeseHtaymu « Toku
KODOTKOro 3amMbIKaHus - CTOYHUKW HACTOALYEro
CTUXMIHOrO OEfCTBUAY (Onepexarolyee
3agarne).

3. Oprannsyer 06CyxgeHne npe3eHTaymm no
CeqyoLnm Bonpocam:

1.470 TaKoe KOpPOTKOE 3aMblKaHue?

2. Kak o6pa3yeTtcs KopoTKoe 3aMblKaHue?

3. 3akoH [xoyna-JleHua B Lenn KOpOTKOro
3aMblKaHuA

4. OCHOBHbIe NPUYMHBI KOPOTKOTO 3aMbIKaHMS
5. Buabl KOPOTKOro 3amblKaHMA:

1. CMOTPAT BU[EO-YPOK.
3anucbIBatoT KPaTkmii KOHCNEKT B TETPAsb.

2. BHumarenbHo ciyarnor,
aHanN3NPYyT, 06CYXAAI0T,
3anNCbIBAIOT.

3. AKTUBHO y4acTBYIOT B OOCYKACHNUM, fEAA
HeobXoanMble 3a1cu B TETPajb.

JnemMeHThl
OK 01.
OK 02.
OK 03.
OK 04.

NnK 1.1.
NnK2.1.

CamoKOHTpONb

169


https://iu.ru/video-lessons/e871ee18-99f5-4c2d-ab44-24212f984e7e
https://iu.ru/video-lessons/e871ee18-99f5-4c2d-ab44-24212f984e7e
https://www.ruselectronic.com/korotkoje-zamykanije/#i-6

-B L|eNM1 NOCTOSAHHOIO TOKa
-B LIeNW NepeMeHHOro Toka

6. lMocneacTBms KOPOTKOrO 3aMblKaHUA.

7. Mepbl, ncknoyvatoLWme KOPOTKOE 3aMblKaH1e
(npunoxenne 1)

4. [locne BbiBOfa 3akoHa OmMa [/18 NONHON Lenu
opraHu3yer paboty 1o aHaausy 3Toro 3aKOHa.
[na nyywero NOHMMAHUA CTYAEHTAMWU ABNEHWIA,

NPOUCXOAAWMX B 3NEKTPUYECKOW  Leny,
cocTaBiseMm Tabnuuy
S B T et | Y g U STome-
CR G R T s T e
yMeHI.ma— NOCTOARKO yMeHbma“ yBeJIM‘m- yBelﬂﬂlK'- Weﬂb- Haﬂpﬂxe-
erTcsH eTcda BaeTeAa BaeTcsa maeTea Hue e~
’ pepacnpe~
IenseTca
yBEMUM~ [OCTOSHHO YBONMUM~ YMEHb-  YMEHb-  yBOaW-
BaeTCH BagTCA | maeTea maeTes yuBaeT—~
es
R=o - g 7O
OCTOMHHO  —»7 -2 - >0 KopomKoe
R> . nocromo —> o0 (0 -0 >§&  uens pa-
30MKHYT&,
Metop us~
Yepekins

4. AKTUBHO y4acTsyloT B 3al0/IHEHUN
Ta6I1LbI.

3akpenneHue
U3y4eHHOro
maTtepuana

[Tpegnaraer 3akpenuts U3yYeHHbIN Matepuan npu
pelieHnn 3a4ad.

KauectBeHHble 3anaum:

1. Yyawwmecs  u3yyanu  npoTekaHue
3/IEKTPUYECKOro TOKa B Lenu, n306paxEHHO Ha
cxeme (puc. 1). lNepepsuras pblyaXoK peocTarta,
OHW CNneaunu 3a W3MEHeHWeM CUlbl TOKa W
nocTpounu rpacuk 3aBUCUMOCTU CUAbI TOKA OT
BpemeHu (puc. 2).

Pewwaror 3aga4ym mUCcbMEHHO, 0OCYK[arT
DELIEHNS, AHANTNINPYIOT U OLEHNBAIOT

peLeHns Apyry Apyra.

JnemMeHThl
OK 01.
OK 02.
OK 03.
OK 04.

NnK 1.1.
nK 2.1.

OueHKa pelweHus
KayeCTBEHHbIX 1
pacyeTHbIX 3afauy
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Puc. 1 Puc. 2

Bribepute ABa BEPHbIX yTBEPXKAEHNS,
COOTBETCTBYIOWMX AAHHbIM rpaduka. 3anuwuTe B
oTBeTe UX HOMepa.

1) B npouecce onbiTa cuna TOKa B Lenw
n3meHanacb B npepenax ot 2 go 7 A.

2)B NpoMexyTke BpPEMeHU
OT 4, 0o £, conpoTuBlieHue peocTaTa
yBENNYNBANOCh.

3) B npomexyTke BpemeHu OT O [0 4 pblYaXKoK
peocTarta nepemewianu BneBo.

4) B NpOMEXyTKE BpeMEHU OT & [0 & pblYaXKOoK
peocTarta nepemewany Bnpaso.

5) B NPOMEXYTKE BPEMEHW OT £ 10 £, HanpseHue
Ha pe3ncTope yBennyunock B 3 pasa.

PacyértHble 3apaum:

1. K wuctounuky Toka ¢ 3AC = 6 B nogkntoumnm
peocTat. Ha pucyHke nokasaH rpadmKk n3MeHeHus
Cunbl TOKa B peoctate B 3aBUCMMOCTU OT €ro
COnpoTUBNEHUA. YeMy PpaBHO  BHYTpeHHee
CONPOTUBNEHNE UCTOYHUKA TOKA?
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AN

104,
81
61

5 ~ | | |

of T 2 3 ROm

2. Onpepenute cuny TOKa KOPOTKOrO 3aMblKaHUA
AN UCTOYHMKA, KOTOPbIA Npu cune Toka B uenu I,
=10 A umeet nonesHyto mowHocts P, =500 BT, a
npu cune Toka I, =5 A — mowHocte P, =375 Br.
3. Cuna TOKa B NpOBOLHMKE NOCTOSIHHA U paBHa
0,5 A. 3a ckonibKo ceKyHA 3apag 60 Kn npongér no
NPOBOAHUKY?

4. Yepes nonepeyHoe ceyeHMe NPOBOJHUKOB 3a
8 c npowno 1020 snekTpoHoB. KakoBa cuna Toka
B NPOBOAHUKE?

5. Yepe3 npoBOLHMK NOCTOAHHOrO CeYeHUa TeYET
NOCTOAHHbIN  TOK cunoin  1HA. CKonbko
3NEKTPOHOB B CpPeAHEM MNpPOXOAUT  yepes
nonepeyHoe ceyeHue 3TOro NMpoBoaHMKa 3a 0,72
MKC?

6. CBapoyHbIit annapat noTpebnseT Tok 600 A npu
HanpsxeHun 60 B oT cBapoyHoro reHepartopa c
BHYTPEHHUM CONpOTUBJIEHUEM 0,020m.
ConpotuBneHune nogsogawmx nposogos 0,01 Om.
Kakosbl 3[0C ¥ HanpsxeHue Ha 3axumax
reHepatopa?

3. 3aKnyuTenbHbl

i 3Tan 3aHATUA

MopnBeneHune
UTOroe pabotbl

1. [TogBoguT utorn, cBA3bIBas Pe3YbTaThl YPOKA
C ero yenamm. AKLEeHTUPYET BHUMAHNE HA
KOHEYHbIX PE3YSILTATAX YYEOHOH JEATENBHOCTH
00YYaIUNXCA HA YPOKE U KaXK[JON rpynbl.

2. Oprann3yer pegnexcuro.

1. Oreyaror Ha BOnpockl

2.[IpoBogAaT camoaHann3 npuobpeTeHHsIx
3HAHNH, YMEHNI U HABLIKOB.

JnemMeHThl
OK 01.
OK 02.
OK 04.
NnK1.1.
MK 2.1.
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3agaer Bornpoc
- BypyT nv 3HaHMA AaHHOI TeMbl BOCTPeOOBaHbI B | AKTHBHO y4acTBYIOT B OOCYKGEHMUN.
Ballein NnpodecCMoHaNbHOM AeATENIbHOCTHU?
OpraHusyet obcyxaeHue.

3. BricTaBnaer ouyeHku 3a paboty Ha YpokKe,
KOMMEHTUPYSA UX Ha OCHOBE pa3paboTarHbIX B
Hayqane ypoka KpuTepues.

4, 3aaHuA aNa CaMOCTOATENbLHOrO BbINOJHEHUS

§106. Pewwntb 3apaun A1-A4, ctp.350. 3anucbIBaroT JOMALIHEe 3d4aHne. JnemeHThI
Ou3uka. 10 knacc: yyeb. gns obweobpasosar. 0K 01.
opraHu3aumit: 6a3oBblil ypoBeHb / .. Makuwes, 0K 02.
b.b. byxosues, H.H. Cotckuin; nog pen. H.A. 0K 03.
NapdeHTbeBOM-4-€ U3g., -M.: OK 04.
MpocseweHune,2018. 416¢.

nK 1.1.

nK 2.1.

TEXHOJIOTUYECKASA KAPTA

Tema 3aHATHA

”pOBO,thI{h H AN3JIEKTPDUKN B IJIEKTPHHECKOM [10J1e. ”0ﬂﬂpﬂ3al{”ﬂ AN3/IeKTPUKOB.

Lenu

- CopmupoBath NpeacTaBAeHNUA O MPOBOLHUKAX U AUINEKTPUKAX U UX PA3NINYUAX B XapaKTepe NPpOBOAUMOCTH;
- chopMMUpPOBaTb NOHATUE [UINEKTPUYECKON NPOHULAEMOCTU CPEAbI;
- U3Y4YWUTb NPOLLECCHl NONAPU3ALMMN ANINEKTPUKOB, 3NEKTPOCTATUYECKON 3aLUNTHI.

CopepxxaHue Tembl

0cob6eHHOCTU CTPOEHUS NPOBOJHUKOB, HEMONAPHBIX U NMOAAPHBIX LU3NEKTPUKOB; 0OBACHATL MEXAHU3M NONAPU3ALUY
LM3NIEKTPUKOB, 3N€KTPOCTATUYECKO 3aLUUThI.

06nacTy NPaKTUYECKOTO NPUMEHEHUs NPOBOJHUKOB U AN3NEKTPUKOB ABNAIOTCA OCHOBOW ANA U3YYeHMA NPOdEeCCMOHaNbHbBIX
BUCLMUNAUH U MEXUCLUNINHAPHBIX KyPCOB:

OCHOBbI 37IEKTPOHMKM U CXeMOTeXHUKM, MaTepuanoBeneHme, InekTpobe3onacHoCTb, M3meputenbHas TeXHUKA, INEKTPOTEXHMKA
MOK.01.03 OcHOBbI TEXHUYECKOW 3KCMyaTaLMUM U 0OCNYKMBAHUA INEKTPUYECKOTO U 3NEKTPOMEXAHUYECKOro 060pyf0BaHMSA,
MOK.02.01 TunoBble TeXHONOTMYECKME NPOLLECCH 0OCAYXMBAHUSA ObITOBbIX MALIWH U NPUOOPOB;
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0K 01, OK 02, OK 04, OK 05, OK 07.

NK 1.1, NK 2.1.

cnoco6cTBYIOT HOPMMPOBAHUIO 06LWMX KOMNETEHLMIA:

copMupoBaHUIO NPOGECCHMOHANBHBIX KOMNETEHLMIA:

Tun 3aHaTuA

KombuHMpoBaHHOE 3aHATHE

®opmbl ®poHTanbHas; rpynnoBas; MHAWBUAYaNbHAS.
opraHu3auum
yuebHoit
AEeATeNbHOCTH
3JTanbl 3aHATUN JlesTenbHOCTE NpenofaBsarens [leATenbHOCTb CTYAEHTOB Mnanupyembie Tunbl
obpasoBaTtenb | OLUEHOYHbIX
Hble MeponpuATUiA
pe3ynbTarhl

1.0praHu3aLUMOHHbIN 3Tan 3aHATUA
CospaHue 1) Opranusyer nposegeHne GpoHTanbHoro 1) fenarca Ha 3 rpynnsl. OcmsicinBanoT
paboyeil onpoca B gopme urpsi «lleHansmny. npasunsia urpsi. InemeHTHI
06CTaHOBKM, Pacnpegenaer poiu: gBe rpynmsl 6yayT KomaHgel nrparnrt, oopmyanpyroT 3a4aHnAa OK 01.
aKTyanusauus UTPAILNMU KOMAK[aMY, TDETbA rpynna — BbIMOSIHAIOT 33aHNA KOMAHJbI-CONEPHUKA. 0K 04. B3aumokoHTpOnb
MOTUBOB YYebHOi | apouTps. ApOUTpBLI KOHTPOSIMPYIOT IPABUILHOCTS OK 05.

[EeATENIbHOCTU U
YCTaHOBOK Ha
BOCNpUATUE,
OoCMbIiCheHue

O6bACHAET rpasuaa: Urpoku JByX KoMary o
04epean JatT 3a4aHNA KOMaH[E-CoONEPHUKY U
BbIIIONIHAT UX 3a[aHNA, Kak Obl 3a6uBas
MEeHanbTH.

Ap6uTpbl BELYT CYET M OLEHMBAIOT NPABUILHOCTb
oTBeTa. Ecnu KomaHpa He faéT oTeeT, NM6O oTBET
HeBEpeH, To apOUTPbI 0TBEYAIOT CaMMu.
[lpenogasaresb npesnaraer KomMarngam KapToyku
— [TOMOLYHUKY /15 ONTUMUIALUNN
QDOopMYyINPOBaHNA 3aJaAHNI.

CopepKaHne KapToOYKM-NOMOLHMKA 1 KOMaHAbI:
1) [aiiTe onpepenenue ... (husnyeckoil
BENIMYMHE, MOHATHIO)

2) ChopmynupyiTe... (3aKOH)

3) 3anuwute dopmyny ....

OTBETOB, I1pu H605X0ﬂl/IMOCTI// — orBeyanrt u
AOlNO0JIHART.
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4) MocTpoliTe BEKTOP HaNpsAXEHHOCTU Ha
PUCYHKE ...

5) N306pa3unte nMHUM HANPSKEHHOCTM Ha
PUCYHKE....

2) [MogBogut utorn urpsi, 61arogaput CTy[EHTOB
33 aKTUBHOE yyacrue.

2) Apbutpsl coobuyarot cYET urpsl u
Ha3bIBAKOT Hanbosee 3PPeKTBHbIX
UTPOKOB.

MoarotoBKa K
U3y4yeHMI0 HOBOIO
MmaTepuana

1). 3apaér npobnemHbivi BOMPOC:

- Mbi u3yqaem snextpocraruky. Kak sl gymaere,
NIEKTPU3ALNA — ABICHNE CKOPEE M0SIE3HOE TN
BpegHoe? [lpusegute npumepsl rposBAeHNUA
SNIEKTPU3ALMN B IIPAKTUYECKON fEATENIbHOCTH
Yes0BeKa.

Opranu3yer «Mo3roBosi Wiypmy (Ha OCHoBe
[IPOCMOTPEHHON NPE3EHTALNMN WIH 110 BOPOCaM)
419 QOPMYINPOBAHNA TEMbI U LENEN 3aHATHUA.

2) lpocut oTBETUTH HA BOMPOCHI:

- 3 kakux matepuanos genatot nposoaa J13M7?

- C nomowbio Yero npoBoAa KpenaTca K onopam
Jjan?

- Kak Ha3bIBaloTCA Takue matepuansl?

- Kak Bbl JymaeTe, KakoBa TeMa HaLero 3aHATMA?

3). [llpegnaraer cgpopmynnpoBars 4ean ypoKa.
L1 3TOro HYKHO MPOJOSIKNTL IPELTIOKEHNA:

- N3yuntb 0COBEHHOCTU CTPOEHMUS. ... .
- BoigaBuTL oTAMYMA......
- PaccmoTpeTtb 06nacT npuMeHeHus. ..

4). 3apgaer MoTMBaLMOHHBIN BOMPOC:
- [pepnonoxuTte, KAaKUM 06PA3OM NONyYEHHbIE
Ha YpOKe 3HAHMA U YMEHMS NOMOryT BaM B

1). BbicKa3bIBatoT CBOK TOYKY 3PEHNS,
000CHOBbIBAIOT, TPUBOJAT IPUMEPDI
NIPOABACHNA INEKTPUIALNN B
NPaKTUYECKON JEATENILHOCTH YE/I0BEKA.

2) CMOTPAT npe3eHTaynio, 0TBEYaKT Ha

BOTPOCHl, BbICKA3bIBAIOT TPEAITONIONEHNA.

3) @opmynupyroT u IPpUHUMAIOT Leu
Ypoka. B paboyeii tetpagn uxcupyrot
TEMY U LN YPOKaA.

4). OTBeYaror, npeanaranT pazHble
BapUaHTBI.

InemeHThl
OK 01.
OK 04.
OK 05.

NnK 1.1.

YCTHbIN
KOHTPOJb
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NOBCEAHEBHOMN XN3HW M NPOdPECCMOHANBHOW
peatenbHocTn?

2. OcHOBHOI 3Tan 3aHATUA

®opmupoBaHue
HOBbIX 3HaHUI U
cnoco6os
LEeATeNbHOCTH

1). Oprauusyer paboty B napax, 06CYyx[aer co

CTYAEHTaMU KpUTepum OLEeHKH PaboTsl Ha YPOKe.

2). OpraHun3yer n3y4eHne HoBoro Marepmuana.
Jaér 3aganna: ncrnosb3ys TeKCT yYeOHUKa,
U3YYUTb NEPBBLIM HOMEPAM B 1aPax MpoBOJHNKH,
BTOPbIM — JUINIEKTPUKA.

Bmecre co crygeHTamm o06cyxgaer niaH
U3YYHEHUA:

1.0npepenenue.

2. 0cobeHHOCTM CTpoeHMs.

3. BnusiHue anekTpuyeckoro nons Ha
nepepacnpepeneHue 3apagfos.

3) Oprauun3yer o6CyxaeHne pe3ybraros
paborsl. Ocoboe BHUMaHNE YAENAET PABEHCTBY
HYJI0 HalPAXEHHOCTHU 3/IEKTPUYECKOrO 110/149 B
MeTannax; 0cnabNeHnto 3N1EKTPUYECKOrO M0JIA B
ANINIEKTPUKAX.

1). Crywaror, 06Cy)gatT KpuTepum OLeHKH
paborel.

2). [lepsbiii cTy[eEHT B nape n3yyaer
OCOOEHHOCTH CTPOEHNUSA METALIOB U
BAUAHNE INEKTPUYECKOrO M0IA HA
pacrnpegenexne 3apagos BHyTpU METAIA.
Bropoii cTypenT B nape n3yyaer Bugsl 1
0COOEHHOCTH CTPOCHNA MONAPHBIX U1
HEMONAPHBIX UINIEKTDUKOB U BIUAHNE
INEKTPUYECKOrO M10SIA HA U0

3) [purumaror yyacrme 8 06CyxgeHnm
BOIPOCOB, 331aBAEMbIX MPENOLABATENEM.
BbigBurator pazinyHble runoressl.
3anonHaT 1abAIMLYy B paboyesi TeTpagn:

BeuwectBa MpoBogH |AnanekTpuku
NKu nonapHole |Henons
pHble

CtpoeHue

Pacnpepe-

neHune

3apAfoB B

none

@ukcupyroT B TETPARAX ONPESENEHNE
ANINKTPUYECKON NTPOHULAEMOCTH
Belyecrsa.

JINeMeHThI
OK 01.
0K 02.
OK 04.
OK 05.
0K 07.

NnK1.1.
nK 2.1.

YCTHbIN
KOHTPOJb
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4). 3apaér Bonpocsl:

- 3auyem BOEHHble CKiagbl, Chyxauue ans
XPaHEHWA B3PbIBYATHIX BELLECTB, OKPYKAIOT
3a3eMJIEHHO MPOBOIOYHOW CeTbIO?

- Moyemy cyxas conb ABNAETCA ANINEKTPUKOM, A
BOJHbI PACTBOP COAM - NPOBOJHUKOM?

- MakcumanbHo gonyctumoe 6e3onacHoe
3HAYEHMe HANPAXKEHWUA B CYXMX NOMELEHUAX —
36 B, a Bo BnaxHbix — 12 B. 06bACHUTE, noyemy
BO BNIAXHbIX MOMELLEHUAX BENNYMNHA
6€30MacHOro HanpsXeHus MeHble?

5) OpraHu3yer 3KCnepumMeHTaNbHy POBEPKY
10/1yYE€HHbIX 3HAHUH. BbI3bIBAET CTYAEHTOB A/1A
1IPOBELEHNS JEMOHCTPALNOHHBIX OIbITOB.

3apaHue NnepBoMy CTYAEHTY:

- MlpoBefuTe ONbIT: BO3bMUTE INEKTPOMETP C
MEeTaNIMYeCKUM ANCKOM U 3apafuTe ero
NONOXUTENbHO.

- MogHecuTe K OMCKY NUCT NnacTuka, obpatute
BHUMAHMWE, 4TO MPOUCXOLMUT CO CTPENKOIA
3NeKTPOMETPa, caenanTe BbIBOS.

3agaHue BTOPOMY CTYAEHTY:

- MpoBepuTe ONbIT: NOAHECUTE HE3aPAKEHHYIO
TMNb3Y K 3aPSAKEHHON CTEKNSAHHON NNACTUHE.

- 06paTnTe BHUMAHME, YTO MPOMCXOAMUT C
rMNb30i, 00BACHNUTE JAHHOE ABJIEHUE.
3apjaHune TpeTbeMy CTVAEHTY:

- MpoBeauTe ONbIT: BO3bMUTE 3/IEKTPOMETP, HA
CTEpXHe KOTOPOro ykpenneHa manas chepa, u
NoJHeCcUTe K HeMY NONOXUTENbHO 3aPSIKEHHYIO
CTEKNAHHYIO NNACTUHY.

4) OrBeyarot Ha Bonpocsl, 00CYXAarnT,
06BACHAIOT.

5). Bbi3BaHHbIE CTYEHBI TPOBOJAT ObITHI.
OcTanbHble — HAONOAAT, OMUCHIBAIOT
MIPOUCXOALYNE ABNIEHNA U JENAIOT BbIBOJbI.
PaccyxpgeHns v BbIBOJbI CAMOCTOATENIbHO
KPATKO 3aMNCkIBAKOT B TETPASb:
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- 06paTnTe BHUMAHME, YTO NPOM3OMAET CO
cTpenkow anektpometpa. CaenaiTe BbIBOA.

- HakponTe cepy KanopumeTpom u CHOBA
NOAHECUTE 3apsKEHHYI0 nnacTuHy. NMocmoTpuTe,
4TO NPOM30MLET CO CTPEIKON 3/IeKTPOMETpa.
06bscHUTe HabnofaemMoe ABEHNE, caenaiite
BbIBOA,.

3akpenneHue
U3y4YeHHOro
matepuana

1) Oprann3yer pabory ¢ Kesicom.

Caposog-nobutens Muxaun Hukonaesmy
HaxOLMW/ICA Ha fave, Korga 3amMeTun
npuéanxaioLycs rpo3osyto Tyyy. OH nogyman,
4YTO yCrneeT BEPHYTLCA OMOI Ha aBToMObMAE A0
A0XAA, NO3TOMY pPeLnn cHavana NpopbIXanTb
nouysy B LBeTHUKe. OfHaKO CuNbHas rposa
3acTana ero no nyTv AOMOW, KOTAA ero
aBTOMOOMNb ABUTANCA NO FPYHTOBOI fopore B
none.

Ero xeHy, AHHy BanepbeBHy, rpo3a 3acrtana
HeJaNeKo OT AOMa Ha NJiolanKe Ans Bbiryna
cobak. [ToHuMmas, 4To CKOpo NOMAET fOXAb, AHHA
BanepbeBHa XOpoLwWO NOAFOTOBMAACH: B3A/1a 30HT,
HafieNa HenpoMoKaeMblil nnawy Ha cebs, a
cobayke ofiena KpacuBblil KOCTIOMUYMK U3 KAKOM-
TO NPO3pPAYHO TKAHW, KYNJEHHbIN B TailHe OT
MyIKa.

Nx noub Buktopusa octanacs goma. Korga
Hayanacb rpo3a, 0Ha OTKPbIIA OKHO, YTOObI
nonto60oBaTbCA NPUPOAHBIM SBNIEHUEM U
NOAbIWATb CBEXMUM BO3AYXOM.

3ajaHus:
1. Kakyto onacHoCTb npefcTaBiseT rpo3a ans
YesI0BEKa, HaXoAAIWerocs Ha ynuue?

1). Boinonuator 3agauna Kevica.

JINeMeHThI
OK 01.
OK 04.
OK 05.

OueHka
BbINONIHEHUSA
3a[aHUN K Keicy
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2. K10 13 repoeB 3101 UCTOpUM, NO BalleMy
MHEHMIO, HAXOAUTCA B BOMbLIEN ONACHOCTYU BO
Bpems rpo3bl? Moyemy?

3. NopekomeHnpyite Muxauny Hukonaesunuy, Kak
emy cebs BECTU B CIOXKMBLIENCA CUTYALUM:
NPOAOKATL ABUXEHNE, OCTAHOBUTb aBTOMOOUIb
B NoJie, NOKMHYTb aBTOMOOMIb U f0BpaThCa A0
KaKoro-Hubyab yKpbITUA (Bepesa, Hanpumep)?
MNouemy Bbl TaK gymaete?

4. MNpepcTaBnseT M ONACHOCTb FPOM U MOJTHUA
Ans Buktopunu? 06bACHMTE CBOI TOUKY 3peHus.
5. Chopmynupyite npaBuna noBeaeHuna Bo
BPeMA rpo3bl, KOTOPbIX JO/MKHA NPUAEPKMUBATLCA
AHHa BanepbeBHa.

3. 3aknioyuTenbHsbI

1 3Tan 3aHATUA

NopnBeneHune 1). logBogut pe3ynbTarsl paboTsl C KEHCOM. 1). llpoBogAT camoaHann3s coes paborsl ¢ InemeHTHl CamooueHka
UToroB paborbl 2). llpegnaraer crygeHTam oyeHuTb CBOK paboTy | 3a4aHnamm Kevica. 0K 01.
COINIaCHO KpUTEPUAM, O3BYYEHHbLIM HA YpPOKE. 2). OyennBaror cBok paboty no OK 04.
3) Opranu3yer pegrexcuto npuobpeTéHHbIX Kputepuam. OK 05.
3HAHWI U YMEHM. 3) Pegnexcupyror.
nK 1.1.
4. 3aplaHna ans CaMOCTOATENIbHOIO BbINONHEHUSA
§92. Pewwntb 3apaun Al, B2. cTp.307 3annceliBarT JOMALIHES 3a4aHne. JnemMeHThl
®usuka. 10 knacc: yyebd. ana obueobpasosart. 0K 01.
opraHu3auuii: 6asosbiit ypoeHb/ 5. Makuwes, 0K 02.
b.b. byxosues, H.H. Cotckuin; nog pea. H.A. OK 05.

NapdeHTbEBON-4-€ N3[.,-M.:
NpoceeweHne,2018.-416¢.

TEXHONOTMYECKASA KAPTA

Tema 3aHATHA

Inek TPHYeCcKne yeru. llocnegoBarensHoe u napajijie/ibHoe COEqUHEHHNE TPOBOAHUKOB

Llenau

- |/|3y‘-IVITb nocneposatenbHOE U nNapannenbHoe coeguHeHMe NPOBOAHUKOB: Y3HaBaTb U YMETb |/|3o6pa>+<aTb BnAbl coeauHeHUA
NPOBOAHNKOB Ha 3NEKTPUYECKUX CXeMaX, U3Yy4UTb 3aKOHbI NOCNE€A0BATE/IbHOIO N NapaniesibHOro CoeaunHeHnAa NpoBOAHNKOB;
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- chopMmMpoBaTh yMeHMe pellaTb PaCYETHbIE M KAayeCTBEHHblE 3afayu Ha PacyéT nocnefoBaTENbHOrO M MapanienbHOro
CoefiMHeHUs NPOBOLHUKOB.

ConepxxaHue Tembl

IneKTpMyecKkMe uenu, NocnefoBaTeNbHOE W MapaanenbHoe COeAMHEHWs, 3aKOHbl NOCNe[0BaTENbHOr0 U NapanienbHoro
COefIMHEHNs MPOBOAHMKOB; MPaBuIa COeJUHEHNS MPUOOPOB B 3IEKTPUYECKMX LLE€NAX; 3HAYMMOCTb JAHHON TEMbI HA NPAKTUKE W
B ObITY,

ABNAIOTCA OCHOBOW ANA U3y4YeHUs Npo(ecCMoHaNbHbIX AUCLUMANUH N MEXAUCLUNAUHAPHLIX KYPCOB:

InekTpobe3sonacHocTb, InekTpoTexHnka, MAK.01.03 OcHOBbI TEXHUYECKOI 3KCNAyaTALMUM U 0OCNYKUBAHMA INEKTPUYECKOTO U
3NleKTpoMexaHnyeckoro obopyposanus, MOK.02.01 Tunosble TexHONOrMYeCKUe NpoLecchl 006CNYXKUBAHUA ObITOBBIX MaWKH U
npu6opos, MAK.01.05 TexHonorMyeckoe perynmpoBaHWe U KOHTPONb KayecTBa 3/EKTPUYECKOrO U 3NIEKTPOMEXAHUYECKOTO
obopynoBaHus,

cnoco6cTByIOT HOPMMPOBAHUIO 06OLMX KOMNETEHLMIA:

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

npoeccmoHanbHbiX KOMNETEHLMIA:

NnK 1.1, NK 2.1.

Tun 3aHaTuA

KombuHMpoBaHHOE 3aHATHE

®opmbl OpoHTanbHas; rpynnoBas; MHAWBUAYaNbHAS.
opraHusauum
y4ye6HOW
AEATENbHOCTH
MnaHupyembie Tun!
3Tanbl 3aHATHA JeatenbHocTb NpenojaBaTens [leaTenbHOCTb CTYEHTOB obpasosarens OL€HOYHbIX
Hble .
MeponpUATUN
pesynbrarhl
1.0praHu13aLMOHHbI 3Tan 3aHATUA
Co3paHue 1) lIpoBognT aKTyann3aymo 3HaHui. 1) OtBeyaroT Ha BOMPOCH
paboueit - Yto TaKkoe anekTpuyeckas uensb? InemeHTHl
06CcTaHoBKM, - Kakue ycTpoiictBa u npubopbl 0653aTeNbHO 0K 01. YCTHbIN
aKTyanusauus [OJIKHbI ObITb BK/IOYEHDI B INEKTPUYECKYIO Lienb? OK 04. (hpOHTaNbHbBIN
MOTMBOB y4yebHOM |- Ha [eMOHCTpPaLUMOHHOM CTONe HaxomAaTcs 0K 05. onpoc
LeATeNbHOCTM U |npubopsbl.  (fJemoxcTpupyer — amnepmerp  u 0K 07.
YCTaHOBOK Ha |BosbTmeTp). Ona yero oHu wmcnonb3ytotca? Kak
BOCNpUATHE, [laHHble NPUOOPbI HYXHO BKIKOYATb B LiENb? nK 1.1.
oCMbICNIeHHne
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2)  [lemoHCTpupyer  YCTaHOBKM — OMbITOB  C
3aKPbITHIMU 0603HaYeHnAMU npubopos
(amnepmerpa v BosbTMETPA)

lIpegnaraer:

1. CocTaBnTb Npefnonaraemyio cxemy Lenu.

2. YKazaTb Ha Cxeme, KakoW W3 npubopoB —
amnepmeTp, a Kakoi — BONbTMETP.
3. lNoyemy BbI TaK cunTaete?

4. Kakue BuAObl  coefUHEHUN
MCMONb3YITCA B AAHHON Lenun?

3) Crasut npobremy: Kak paccyutarb [aHHYIO
yene, 410661 BCE MPpnbOPbI paboTann?
[Ipegnaraer crygeHTam copmynnpoBars Temy u

npn6opos

2) Yeprar cxemy yenu, BoigBUrarnT
NIPEANONONKEHNA, 0OOCHOBbIBAIOT,
U300PaXAIOT CXEMY Len Ha JOCKE.

3) @opmynupyror Temy u e YpoKa.
3anuceIBaT ux B TeTPagb.

yenn ypoKa.
2. OCHOBHOW 3Tan 3aHATUSA
®opmupoBanue |1) Obecneynsaer motuBaymto  BbinonHeHnA| 1) Obyyatolwmecs pacnpeaensoT no3uuum u
HOBbLIX 3HAHWIA W | IKCIEPUMEHTA. BbIMOJIHAIOT 3a[jaHMA B KOMaHAaX. InemeHTHI HabniopeHue
cnocoboB Opranu3yer rpynmnosy pabory. (BulbupatoT simgepa  rpynnsl, cekperapa — 0K 01;
AesTensHocTu | /ipegraraer: ero 3ajaya BCe 3aMuCbiBaTb W CIeAUTb 0K 02;
- Pa3AeNUTLCA HA YETbIPe KOMaHAbI; 32 BpEMEHeM; reHeparopa Wufges— OH OK 04;
-NpUCTYNUTb K pacnpefenerunto 06s3aHHOCTel B|OTBeYaeT 3a COOpP 3NEKTPUYECKOW Lenu u OK 05.
KOMaHae; n3MepeHus; suicTynaruero (OH  oTBevaeT 0K 07.
-BbINMOMHUTL  33faHMA MO MCCNEef0BAHMUIO |32 NPE3EHTALMI0 KOHEYHOTO pe3ynbTaTa).
3aBUCUMOCTE B INEKTPUYECKUX LENAX C| -CaMOCTOATENbHO BbIMOHAKT IKCNEPUMEHT MK 1.1;
NoC/ief0BaTENbHO U NAPaeNbHO COELUHEHHBIMU |0 YCTAHOBJEHUIO 3aBUCUMOCTEN MexXay MK 2.1. B3auMoKoHTpOJIb

NPOBOAHUKAMM.

Kaxpoii komange BblfaTCA 3afaHNA:

1. cobepuTe Lenb N0 NPEANOKEHHOW CXEME;

2. U3MepbTe CUNY TOKA HA KaXA0M y4acTKe Lenu u
obuyi cuny ToKa B uenu. Cpenaite
COOTBETCTBYIOLWMIA BbIBOL O COOTHOWEHUN MEXAY
oblwei cunoil ToKa B LENM M CUION TOKA Ha
Ka)X[lOM y4acTKe Lenu;

CUJION TOKa, HanpAaXeHua n ConpoTUBNIEHUA
nocnenoBaTtesibHO " napannenbHo
COeANHEHHbIX NTPOBOAHUKOB.

- 3aN0JIHAIOT UTOTOBYIO Ta6m/1u,y B TETPAAAX.

Pabota B rpynmax no
NPeANoXeHHOW Npobnemb:
1 KkomaHpa ¥ 3 KOMaHpa uccnepyioT
nocnefoBaTeNbHoe COeAUHEHue

nccnenoBaHuio

HabntopeHue 3a
X0J,0M
3KCnepuMeHTa
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3. M3MepbTe HanNps)KEHWEe HAa KaXKAOM YyyacTKe
uenu u obwee HanpsxeHue B uenu. Cpenaite
BBIBOAL O  COOTHOWEHWM  MeXay  obOWwum
HaNpPsXXEHWEM B LIeNu N HaNPSXKEHUAM Ha KaXaoM
yyacTke uenu;

4. ucnonb3ys 3akoH OMa 1 NonyYeHHble 3HaYeHUs
CWN TOKOB M HaNpsiXXeHWi, BbiBeguTe hopmyny ans
HaXOXEHMS obuwero COMPOTUBNEHNS
3/IeKTPUYECKOi Lenu;

5. 3aM0/IHUTE Tabnuuy, caenaiiTe BbIBOA.

KoxyeHTpupyer BHumarme  Ha coba0geHnn
NpaBu TexXHNKH 0Oe30MacHOCTH W BbINONHEHUM
anroputma c6opku uenu.

B pesysbrare POBEAEHHBIX
IKCIEPUMEHTOB 10 10CAELO0BATENLHOMY
coeguHennto  06yyanwmnecs  3anoNHAT
Ta6/IMLY, AENAIOT BbIBOJbI.

2 KOMaHAa W 4 KoMmaHpa: B pesyisrare
MPOBEAECHHbIX IKCNEPUMEHTOB no
napannenbHomy COEQNHEHUIO

06yyanwmnecs 3anoNHAT TabanLy, JENaT
BbIBOSbI
Tabnuua gns 3anonHeHus:

... CoefiuHeHue (yKas3aTb BUJ COELUHEHUA)

1.Cuna Toka ....

2. HanpsxeHue ....

ConpotusneHue ...

3akpenneHue
U3y4YeHHOro
matepuana

1) Ocywecrsnaer KOHTPO/1b 3a
UCCNICNOBATENIbCKON — [JEATENIbBHOCTHIO KXo
rpynmnsl.

[To6y#[a€eT K BbICKA3bIBAHNIO CBOETO MHEHMS.
llpegnaraer:

- KaXpgoil KoMmaHpe BKnouutcs B paboty no
co3fiaHunio obobuatLein cxembl N0 TeMme «3aKoHbI
coefiMHeHUsl MPOBOLHUKOBY.

- PeWnTb Ka4e€CTBEHHbIE N PACYETHbIE 3ad4U.

3apaum ana 1 m 3 KomaHabl

3apaHuel. [lpu nocnenoBateNbHOM COeAUHEHUM
pe3nNCTOpPoB UX obllee conpoTuBNeHWe Gonblue,
YyeM COMPOTMBNEHME KAXAOro M3 Hux. Kak 3To
MOHO 0OBACHUTL?

3apaHue 2. [iBa  namnsl BK/TIOYEHbI
nocsefoBaTeNbHO. 3aTeM napanienbHo OfHOW U3

1) [llpegcrasnator  pe3ynbrarsl  cBOEH
paborTsl, Y4acTByIOT B UCKYCCUN

CoBMECTHO C APYrumMu KOMaH[amm co3[arnTt
Knacrep Ha focke K noHaTuo «CoeguHeHns
MPOBOJHNKOBY.

Koppextupyror cBon 3HaHWUA pU peLeHnn
Ka4YeCTBEeHHbIX 33434,

YcranaBinBanwTt npuYnHHO- CIE4CTBEHHbIE
CBA3MN,
Jenator 3anucu B TeTpagax, Ha JOcKe,
BoinonHawT  paboty 1o [IPUMEHEHMIO
3aKOHOB [10C/IE40BATENILHOIO COEAUHEHUA
MPOBOAHNKOB [NIA  PELIEHUA PacyeTHbIX
3agad.

InemeHThI
0K 01;
0K 02;
OK 04;
OK 05;

MK 1.1;
MK 2.1.

YCTHbIN

MHONBUAYAIbHbI

 onpoc
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namn BKnwoyaetca TpeTtbA. K KoHuam uenu
nofiBeieHO HEU3MEHHOE HanpsXeHue.

Kak u3meHWUTCA HanpsxeHue Ha BTOPOMW namne,
eC/IN OfiHY 13 OCTaBLIMXCA Jlamn.

3apaHue 3. Lllex ocBewaetrca 6 napannenbHo
COeMHEHHbIMU  Mexay COo60M  namMnoykamy,
Kaxpas wumeer conpotuBneHne 480 Owm.
OnpepenuTe cuny TOKa B NPOBOAALMX NPOBOAAX,

ecN  HanpsXeHue B CeTH 220 B.
ConpoTtuBneHuem NpoBOAALMX npoBOJ0B
npeHebpeyb.

3apaun pna 2 1 4 KomaHAbl

3apaHue 1. [Be  namnsl BK/TIOYEHbI
nocneposatencHo. K KoHuam uenu nopBefeHo
NnoCcTofHHOe  HanpsxeHue. Kak  u3meHuTCa
HanpsXeHne Ha 3aKMMax NepBoii

Namnebl, €CNn NapannenbHo en BKAYUTb elwe ogHY
namny?

3apaHne 2. [louemy Henb3s  amnepmerp
NOJKNYNTD napannenbHo notpeburtento
Heprum?

3apganue3. K rpynnoBomy pacnpepenuTenbHOMy
WUTY NPUCOELUHEHbl 2 MapannefbHble Tpynmnbl
3NEKTPONPUEMHUKOB, UMEIOWMX CONPOTUBIEHUSA
22 n 10 Om. Tok BnepBon rpynne paBeH 10 A.
OnpepgennTe TOK B MarucTpanbHoM NpoBoje.

Oprawn3yer npoBepKy u O0OCYXACHNE pelieHNns
3a4ay.

2) Oprauusyer pelenne u 06CY)f[eHNe  Kelic-
3afamnA.
Cogepixxanmne Kevic-3a4anna:

2) PeweHne u obcyxpeHne kesic-3aganna
MIPOUCXOANT  OfHOBDEMEHHO BO  BCEX
KOMangax.
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Mactep cmeHbl Konynaes Buktop AnekcaHgposuy
NpeanoXun CTyfeHTaM BbINOAHUTL O0OpMIeHMe
CBETOMY3bIKOM  AKTOBbIA  3an  NpeanpuaTus
«BKCM». OpHUM 13 ycnoBuit 66110 3KOHOMUYHOE
NCMONb30BAHKUE INEKTPOIHEPTUU.

-4100bl CIKOHOMUTL 3NEKTPOIHEPTUIO  HYKHO
CNPOEKTUPOBATb TaKyl0 3NEKTPUYECKYID Lenb,
yTo6 paboTa 3NEKTPUYECKOro Toka Obiia
MUHUMaNbHON - paccyxpanu pebsTa.

- HyxHO BCe NnamMnoykM NOACOELUHUTb
nocnegosatensHo. Cuna Toka B LUenu Oygert
MaNeHbKOM, 3aTpayeHHas IHepPrua MUHUMANbHON.
Ho ecnu neperoput xoTts 6bl 0fjHa NaMNOYKa, BCE
APYrue Namnoyku nNoracHyT, - ckasan Bnap.

- Takasa uenb He nofoMAET. HyXHO namMnoyku
NOACOEAMHUTb  NapannenbHo, Torga  eciu
neperoput ofHa, Bce apyrue Oyayt pabotatb, -
cka3an Kons.

- A MoXeT OblTb MOXHO WCMONb30BaTh M
nocnegoBartenbHoe " napannesnbHoe
coefuHeHune? — 3agymanca Aptem.

- HyxHo nogymats!

Bonpocei k kevicy:
1.Kakoe Obl coeguHeHne poBOJHUKOB  Bbl
UCnonb308an? lloyemy? Haveprure

PEAJIOKEHHYIO BaAMU ITIEKTPUYECKYIO CXEM)Y.
2.Kakne npasuna texHunku 6€30MacHOCTH HYXHO
MOMHUTE M COOMIIO[ATL 1IpU  IKCIAyaTaymm
N1EKTPONPH6OPOB?

3) llposepaer pe3yibTarsl BoIMOHEHNA 3a4aHNN
Kevica.

4) flaér 3aganmne:

Paspaboraiite NamaTKy No  MOJib30BaHMIO
aneKTponpubopos B 6bITy. 06CyANTE ITY NAMATKY

3). AHanuupyT cBow pabory.

4)  BwinonHawt  3aganne.  Bo
BBICTYIIEHNUA — APYrux — rpynn
BOMPOCSI, AUCKYTUPYIOT.

Bpems
3agaror

OueHKa peweHus
3afaHUI K Keicy

YCTHBIN
WHAWBUAYANbHbI
i onpoc
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B KoMaHge. CienaiiTe npeseHTauuo namaTku (3 —
4 cnaiipa) v npepcraBbTe €€ rpynne.

3. 3aKnuuTenbHbIN 3Tan 3aHATUA

llogsegernne 1)[TogBogut utor ypoka 1) Oreyatot Ha BOnpoCh!

uToros paborsl | 2)Opranusyer pegnexcuio nosyy4eHHbix| 2) Pegpnekcupyror INeMeHTbl
pE3YIbTATOB OK 04
3)BbicTaBnaer u aprymMeHTUpyeT OLeHKH 0K 05

4. 3apaHuna pnsA CaMOCTOATENIbHOTO BbINONHEHUA
8102, 103. Pewuntb 3apaun: Al, A2, A3 ctp.340 . |3JanuceiBarnor gomawHee 3aganmne INEeMEeHTHI

Ousuka. 10 knacc: yyeb. ans obuweobpasosar. 0K 02

opraHusauuit: 6a3oBblit ypoBHb/ .. Makuwes, 0K 05

b.b. byxosues , H.H. Cotckuin; nop pea. H.A.
NapdeHTbeBON-4-€ n3g.-M.:
MpocseweHne,2018.-416¢.

TEXHOJIOTUYECKAS KAPTA YPOKA

Tema 3aHATHA

InekTpuyeckmni Tox B nosynpoBogHuKax. Co6CTBEHHAA U MPUMECHAA TPOBOZNMOCTH

Llenu

- MonyunTb NpeacTaBneHns 0 NPUPOLE 31IEKTPUYECKOTO TOKA B NOJYNPOBOLHMKAX, BULAX NPOBOLMMOCTM NONYNPOBOAHUKOB,
3aBUCUMOCTM NPOBOAUMOCTM NONYNPOBOAHUKOB OT TEMNEPATYPbl U OCBELEHHOCTH;

- VI3y4mnTb yCTPOMCTBO M NPUHLMN pabOThl NONYNPOBOAHMKOBOTO ANOAA;

- M3y4unTtb HazHayeHue U NpUMeHEHNe NoyNpPOBOSHUKOBbIX NPUOOPOB.

CopepxaHue Tembl

CtpoeHue nonynpoBogHuKoB. COOCTBEHHAS U NPUMECHas NPOBOAUMOCTb, JOHOPHASA M aKLENnTopHas NpMMECH, NONYyNpoOBOAHUKM
p- U N-TUNOB. 3aBMCMMOCTM NMPOBOLUMOCTI NOAYNPOBOLHMKOB OT TEMNEPATYPbl U OCBELWEHHOCTU. Ha3HayeHne u npumMmeHeHune
nonynpoBOAHUKOB.

fiBnAerca 0CHOBOM anA M3yyeHUa npodhecCUoHaNnbHbIX SUCLUMINH:

OCHOBbI 3NEKTPOHUKM U CXEMOTEXHUKKU, MaTepuanoBeneHne, INEKTPOTEXHUKA,

InekTpobe3onacHoCTh, i3mepuTtenbHas TeXHUKA,

MexpucuunanHapHsle kypcol: MAK.01.03 OcHOBbI TEXHUYECKOM IKCMNyaTaLMM U 06CTYKMBAHMSA INEKTPUYECKOTO K
aNeKTpoMexaHuyeckoro obopyaosaHus, MAK.02.01 TunoBble TEXHONOrMYECKME NPOLECCH 0OCAYKMBAHUSA ObITOBLIX MALLIMH 1
npu6opos., MAK 02.02 InarHoCTUKA ¥ KOHTPONIb TEXHUYECKOTO COCTOSAHUSA ObITOBOM TEXHUKM

CNoco6CTBYIOT POPMUPOBAHMIO OOLWNX KOMNETEHLMA:

0K 01, 0K 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Cnoco6cTBYIOT GOPMUPOBAHUIO NPODECCUOHANbHBIX KOMMETEHLWA:
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NK1.1, MK 1.2, MK 1.3, MK 2.1, 1K 2.2.

Tun 3aHaTUA

KombuHupoBaHHOe 3aHATHE

®opmbl opraHusauuu|@poHTanbHas; MHAMBMAYANLHASA; TPYNNOBas

UX LWNPOKOMY NIPUMEHEHNIO B COBPEMEHHON
anekTpounke. llpocut obyyanumnxcs
COPMYINPOBATL TEMY U LIEIN YPOKAE, a TAKMKE
06CYANTb KpUTEPUUN [JOCTHIKEHNSA LIENEN.

yyebHoit
AEATENIbHOCTH
3Tanbl 3aHATHIA JlesTenbHOCTb NpenojaBsarens [leaTenbHOCTb CTYAEHTOB MnaHupyemble Tunel
obpasoBaTtenb | OLUEHOYHbIX
Hble MeponpuUATHiA
pe3ynbTarhl
1.0praHu3aLUMOHHbIN 3Tan 3aHATUA
CospaHue 1. femoHcTpupyer crasnyg ¢ n306paxeHnamm: 1. 06cyxpgarot, BbICKa3bIBAOT InemeHTHl YCTHbI
paboueit MOTOK MELHOU IPOBOSIOKH, META/LINYECKUI MPELNONIONEHNS, AHANTUINPYIOT, 0K 01. (hpOHTaNbHBIN
0OCTAHOBKW, | HarpeBaresibHblIi 3/1EMEHT, Pe3UHOBbIE MEPYATKH, | PACPERENAIT Ha IPYnbl. 334at0T BOMPOC: 0K 03. onpoc
aKTyanu3auua | WepCTAHON Wapg, BOILYIWHbIA WAPHK, KDUCTA/T | K KAKOW rpynne OTHeCTH KPUCTAJ: 0K 04.
MOTMBOB YuebHoi | kBapya (kpemHus). llpocut obyyarwmnxca MIPOBOAHNKOB WIH ANINIEKTPUKOB? 0K 05.
REAT@NbHOCTU U | pa34enTs MPEACTABAEHHbIE TEA HA IPYNbI 10

YCTaHOBOK Ha | 41X 3/IEKTPUYECKON NIPOBOJUMOCTH.

Bocnpuatue, | 2. /lpegnaraer Hasitv OTBET Ha MOCTABIEHHbIV 2. HaxogAar 3HaqyeHne y[enbHoro

OCMbICL@HUE | BOMPOC B TAOAINLE YAENbHIX COMPOTUBICHN. COMpPOTUBIIEHNA KBAPLA U [EN1AIOT BbIBOJ,
YTO OHO CINLIKOM BEIUKO, YTOObI OTHECTH
KBapl K MpOBOJHNKAM, HO 04€Hb Maso o
CPABHEHNIO C Y4eNIbHbIMN
COMPOTUBEHUAMN ANUINEKTPUKOB. [lenart
BbIBOJ: KBapl| — MoJ1ypOBOJHMK.

Noprotoska K | 1. JemoHcTpupyer caang ¢ 1. @opmynupyroT Temy u e ypoKa. InemeHTHl YcTHbIN
M3Y4YEHWIO HOBOTO | /70/1YIPOBOJHNKOBLIMU PHOOPamMu: JUO4, Yyacrsyror B o6cyxgeHnmn Kputepmues 0K 01. (hpOHTaNbHbBIN
maTepuana TDAH3NCTOP, TEPMUCTOP, YOTOPEINCTOP, HOCTUKEHNA L{eNEN. 0K 03. onpoc
MUKpocxema. Pukcupyer BHUMaHne 0K 04.
00YHAUNXCA HA MASIbIX PA3MEPAX TPHOOPOB 1 OK 05.
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2. OcHOBHOI 3Tan 3aHATUA

®opmupoBaHue

HOBbIX 3HaHUI U1
cnocobos

AEATeNbHOCTH

1. llpocut 06y 4aromxca npesroxnTs
OrnpeneneHne nosynpoBoOJHNKOB.

Yroynser, yro B HacToswee Bpema rpynny
1IpOBOJHNUKOB BbIJENAT 110 UX 06PATHON
3aBUCUMOCTH Y€/TILHOTO COMPOTUBNEHNA OT
abcontoTHos remneparypsl. 0bpawaer BHUMaHne
06YYaIOUNXCA HA CUTTBHYIO 3aBUCUMOCTb
COnpoTUBACHNA MOJYNPOBOJHUKOB OT
TeMneparyphl.

2. llpegnaraer obyyawnmcs BoIACHAUTS,
671arofapa Kakum 0Co6eHHOCTAM CTPOEHHSA
M10/1YPOBOJHNKN 00/14a0T TaAKUM CBOKHCTBOM.
[Toka3siBaeT MECTO aTOMOB 10/1YIPOBOJHNKOB B
rabnnye Mergeneesa.

[Tpocut 06yyarwnxcsa onpegenTs BaNeHTHOCTH
aTroMOB KDEMHUSA, ra/lins, ocgopa.

3. 3a4aér Bonpoc: KaKoBO CTPOEHNE YUCTOrO
KpemMHHA?

HemoHctpupyer pommk «CobCcTBEHHAA
1IpOBOANMOCTb 110/1YPOBOJHUKOBY.

[Tocne npocmotpa npocut 1 CTy[EHTA HA JOCKE
Ha4YepTuTs CTPOCHUE KPEMHUA.

3agaér sonpoc:

- Kakne yactuupl ABNATCA HOCUTENAMM TOKA B
nonynpoBOAHMKAX?

- KakoB mexaH13m 06pa3oBaHusA bIPOK B
noaynpoBOAHMKAX?

- Kak bypeT cebs BecTv ablpKa npu Hanuumum
3/1eKTPUYECKOrO NONsA B NONYNPOBOLHUKE?

- CpaBHUTE 4MCII0 CBOOOAHbBIX 3/IEKTPOHOB W
LbIPOK B YUCTOM NONYNPOBOAHUKE?

1. llpegnonararot, Y10 NONYNAPOBOJHUKN
UMEIOT CPEAHEE 3HAYEHNE Y ETIbHOIO
COMPOTUBIIEHNA 110 CPABHEHMIO C
MPOBOJHNKAMMU U JUINIEKTDUKAMY.
3anuceIBalT B TETPaAN ONpeseneHmne

071y npoBogHNKOB. CTPOAT rpagmk
3aBUCUMOCTH Y[ENTLHOIO CONPOTHUBIIEHNA
[IPOBOAHNKA OT aOCOIIOTHON TEMIEPATYPbI.

2. llepeyuncnsaror Bewecrsa, ABNALOUNEC
10/1YIPOBOJHUKAMU. KDEMHUY, FEPMAHNY,
rannmi u gp.

OnpegenanT BaNeHTHOCTH.

3. CmotpsAT ponuk. B retpagax gukcupyror
CTDOEHUE KPEMHUSA.

llpegnararot conocraButs 06pazoBaHmne 1
ABUXEHNE 1bIDOK B 10/YPOBOJHNKAX C
10AB/IEHNEM CBOOOJHBIX CTY/ILEB B
ayauropua.

llpegnonararnt; JEMOHCTPUPYIOT MEXAHU3IM
ABUXEHUA [1bIDKY, NEPECAKNBAACH CO CTY/1A
Ha cTy.

OrBeYamnT Ha BONpOCHI.

JnemMeHThl
OK 01.
OK 03.
OK 04.
OK 05.
OK 06.
0K 07.

NnK1.1.
NnK 1.2.
NK1.3
nK 2.1.
NK 2.2

WHpnBuayanbHbl
i onpoc
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- lToyemy cobcTBEHHAsA NPOBOANMOCTb
nonaynpoBOAHWKOB HA3bIBAETCA INEKTPOHHO-
AbIPOYHON?

4. flennt obyyarowmxca Ha napsl. llapsi
M101Y4ak0T 3ah4aHmne.

Wcnonb3ys 8110, caenante KpaTKUil KOHCNEKT:

4. [len1ator KOHCEKT.

1) CTpoeHue nonynpoBoAHMKA C NPUMECHIO
2) CooTHoWweHMe yncna cBo6OLHbIX
3/1eKTPOHOB U AbIPOK
3) Ha3BaHue npumecy
4) Tun nposoanMoCTH
5) Tvn nonynpoBOAHMKA.
Kaxpas HeYE€THas napa nonyyaer 3agaHue B3aumokoHTpoNb
W3y4YnTb NPUMech OONbLIEN BaNeHTHOCTU; KaXAAs | 5. [lpegcrasaaoT pe3yibTartsl paborsl.
YETHAsA Napa — NPUMECh MeHbLEN BANEHTHOCTU. | 3aBEPLUAIOT 3aI0SIHEHNE KOHCIIEKTA.
5. OpraHun3yer o0CyxgeHne 1 0CBoeHne OrBeqarot Ha BOpocs.
00yYaIWNMAICA KaXKJOro TUIA MPOBOUMOCTH. | 6. HabniogarT skcnepumenT. Yeprar cxemy
334aET KOHTPOSIbHbIE BOMPOCHI. yenun. QukcupyroT cBou Habo[eHNA.
6. Crasut Bonpoc: OrBeYaroT Ha Bonpocsl. PuKcupyrT B
- Kakoi npubop Mbl NONy4nM, €Ciu CNasThb TEeTPafAx: onpegeneHne
NOAYNPOBOAHMK pP-TUNA U NONYNPOBOAHUK N- 0/1ynPOBOAHNKOBOro AN0A4, YCI0BHE
T™Mna? MIPOTEKAHNA TOKa Yepe3 p-n-nepexoq,; BAX
[Tpocut o6yyarwunxcsa nepes JEMOHCTPaLYNeN M0/1ynPOBOJHUKOBOIro ANO04A.
OMbITa 06PATUTL BHUMAHNE HA OCOOEHHOCTH
nposogumoctu u BAX nosnyyunslerocs npnbopa.
LemoHcTpupyer skcnepument: namepeHme BAX
10/1YIPOBOJHNKOBOI0 fNO4A.
3akpennenune | 1. Opranu3yer paboTy B rpynnax o 4 4enoBeKa. | 1. BuimonHanT 3aganna. llpegcrasnaor INeMeHThl YCTHbIN
M3y4YeHHOro Kaxpgod komarge Bbi4atoTcA 3a4aHuns no DE3YNIbTaThl IKCMIEPUMEHTA. 0K 01. WHAWBUAYANbHBbI
maTepuana BbIOJIHEHNIO IKCIIEPUMEHTOB. 0K 03. i onpoc
3agaHue ans HeYETHbLIX rpynn. OK 04.
CobepuTe cxeMmy Lenu, NpeacTaBieHHON Ha OK 05.
KapTouke. OK 06.
0K 07.
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MpoBeauTe 3KCNEPUMEHT B COOTBETCTBUM C
METOAMYECKMMU YKa3aHMAMM, obpaTuTe
BHMMaHMe, YTO KaK MEHsieTCs CW/a ToKa npu
HarpeBaHuWu NpoBofHMKa. 06bACHUTE, NoYeMy
3TO NPOUCXOAMUT.

MpeanonoxuTe, AN Yero MOXeT ObITb
MCNONb30BaH TaKOW NONYNPOBOAHMK,
Ha3blBAEMbIi TEPMUCTOPOM.

i
&

3apaHue gna YETHLIX rpynn.

CobepuTe cxeMmy Lenu, NnpeacTaBieHHON Ha
KapTouke.

MpoBeAnTe IKCNEPUMEHT B COOTBETCTBUM C
METOAMYECKUMU YKA3aHMAMU, 0OpaTUTE
BHMMaHMWE, 4YTO KaK MEHAETCS Cuna ToKa npu
M3MEHEHMUN OCBELEHHOCT NPOBOAHMKA.
06bACHUTE, MOYEMY 3TO NPOUCXOAMT.
MpennonoxuTe, AN Yero MOXeT ObITb
MCNONb30BaAH TaKOW MONYNPOBOSHUK,
Ha3blBaeMblii POTOPE3UCTOPOM.

2. Pewator zagaqn.

nK 1.1.
NnK1.2.

MK 1.3

NnK2.1.

NnK 2.2

189



il MCcbMeHHbIN
i NHANBUAYANbHbI
 KOHTPOJb

Oprann3yer 06CyXgeHne MosyYeHHbIX
DE3YIbTATOB.

2. Opranu3yer pelerne 3a4ad.

MpumepHbIN NepeyeHb 3afay C NPaKTUKO-
OPUEHTUPOBAHHBIM U NPO(ECCUOHANbHO
HanpaB/IEHHbIM COAEPXKAHMEM:

1) Bpay-xupypr, 4ToObl BKNIOYMTD
OCBETUTENbHYI0 N1amMny, NPOBOANUT MUMO Heé
pyKoii. Jlamna npu 3Tom 3aropaetca. Kakoi
npubop Ucnonb3yeTcs A5 BKAOYEHNUS NaMMbl?
Ha 4ém ocHoBaHa ero pabota?

2) [lns ocseleHna ropofcKux ynuy,
MCNONb3YIOTCA «KYMHbIe» hoHapu. OHu
BK/1IOYAIOTCA BEYEPOM, B CyMEPKaXx, a yTPOM —
aBTOMAaTUYeCKHu BblkatoyatoTcs. Kakoit npubop
MCNONb3yeTCA ANA BKIYEHUA KYMHOTO»
tdoHapa? Ha yém ocHoBaHa ero pabora?

3) OpuMH 13 yyacTHUKOB hopyma no
3NEKTPOHMKE NuwweT: «HacTo B pa3NnyHbIx
WCTOYHMKAX NUTAHWUA BO3HWUKAET 3aAaya
OrpaHUYUTL CTApPTOBbIA GPOCOK TOKA Npw
BKItOYeHMU. [pUYMHBI MOTYT ObITh pasHble —
ObICTPbIi U3HOC KOHTAKTOB pene unu
BbIK/IOYATeNel, COKpALLEHNEe CPOKa CyXObI
KOH[eHcaTopoB unbTpa U T4. Takas 3apaya
HefaBHO BO3HMK/IA Uy MeHA. B komnbloTepe
MCNONb3YI0 HEMIOXOi CEPBEPHbIN 60K NUTAHUS,
HO 3a CYeT HeyJaYyHOW peann3aLnm ceKumm
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[LeXXYPHOTO PeXxunMa, NPOUCXOAMUT CUNbHbII ee
neperpes Npu OTKIOYEHUM OCHOBHOTO
nuTaHusA. [lns peweHns 3Toi 3apaum ecTb
NPOCTOE W HAZEXKHOE pelleHne — TEpMUCTOPbI.»
MpennonoxuTe, Kak UMEHHO TEPMUCTOP
noMoraeT OrpaHM4YNUTL CTApPTOBLIN OPOCOK TOKA
Npu BKAOYEHUW NUTAHUA KOMMNbIOTEpA.

[TpoBogUT BbIOOPOYHBIN KOHTPOJIb PELIEHU.
Oprann3yer o6cyxgeHne peleHnii 3a4ay.

3. 3aknioyuTenbHsbI

1 3Tan 3aHATUA

NogsepeHune 1)lTogBoguT utoru, cBA3bIBaA pe3y/ibTarsl ypoka |1)0rseqarr Ha BOnpocs INeMeHThl
UTOroB paboTbl C ero yenamu. AKYEeHTUpyeT BHUMaHNe Ha 0K 01.
KOHEYHbIX PEYILTATAX Y4EOHON JEATENLHOCTH 0K 03.
00YYaIWNXCA HA YPOKE U KaX[Jou rpynsl. OK 04.
2) Oprauun3yer pegrekcuio. 2) [lpoBogAT camoaHanns npuobpeTeHHbIX 0K 05.
3HAHNH, YMEHUI U HABLIKOB OK 06.
3 ) BeicTaBiaeT oyeHku 3a paboty Ha YpoKe, 0K 07.
KOMMEHTUPYSA UX HA OCHOBE pa3paboTaHHbIX B
Haqyane ypoka Kputepmes. NnK 1.1.
nK 1.2.
NK 1.3
nK 2.1.
NnK 2.2
4. 3apaHua ans CaMOCTOATENbHOrO BbINONHEHUA
[lomaluHee 3apaHue: 3anncelBaroT JOMALHEE 33[aHNe InemeHThl
§110. Pewwtb 3apaun A1-A2, C1. cTp.371 OK 01.
®usuka. 10 knacc: yyeb. ana obueobpasosart. 0K 03.
opraHu3saumit: 6asosblit ypoBHb/ .5. Makuwes, 0K 04.
b.b. byxosues, H.H. Cotckuii; nog peg. H.A. OK 05.
NapdeHTbeBON-4-€ U3p.,-M.: 0K 06.
MpoceeweHune,2018.-416¢. 0K 07.
nK 1.1.
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L7 MOTUBUPOBAHHBIX 00YYAIOUYNXCA: NnK 1.2.
no4roroBnTs JoKAag «llpumerHeHmne NnK 1.3
10/1Y[POBOJHNKOBbIX TPUOOPOBY NnK 2.1.

NK 2.2

TEXHOJIOTMYECKAA KAPTA YPOKA

Tema 3aHATHUA Cnna Amnepa. [lpumereHne cuisl Amnepa.
Lenu - chopmupoBaTh NpeacTaBieHue o cune Amnepa;
- U3y4mnTb 3aKOH AMnepa;
- NOJIyYMTb NPEACTaBNeHNEe O NPUMEHeHMN cunbl AMnepa.
Copnepxanune Tembl |Cuna Amnepa. 3aBMCMMOCTb MeXAy cunoi Amnepa, AJIMHON NPOBOAHMKA, CUON TOKA, MHAYKLUMEH MAarHUTHOTO MOASA U YrioM,
MEXAY 3/1eMEHTOM TOKa U BEKTOPOM MarHUTHOM MHAYKUMKU. 3akoH Amnepa. lpaBuno nesoi pyku. MpumeHenune cunsl AMnepa
ANA 00bACHEHUS NMPUHLUMNA PabOTHI JUHAMUKA, INEKTPOABUIATENS U INEKTPOU3MEPUTENIbHBIX NPUOOPOB,
ABNAIOTCA OCHOBO ANA U3y4eHUA NPOdeCcCMOHANbHBIX AUCLUMIUH N MEXAUCLUNAUHAPHBIX KYPCOB:
MaTtepuanoBefeHue, INEKTPOTEXHUKA, IneKkTpobe3onacHocTs, N3MepuTtenbHasn TeEXHUKA,
MIK. 01.03 OcHOBbI TEXHUYECKOI IKCMIyaTaLMn U 0OCNYKMBAHUA INEKTPUYECKOTO U 3NIEKTPOMEXAHUYECKOro 060pyA0BaHUS,
MAK. 02.01 TunoBble TEXHONOTMYECKME NPOLLECChl 06CNYKUBAHUA ObITOBbIX MAWWWUH U NPUOOPOB;
Cnoco6CTBYIOT GOPMUPOBAHMIO OOLUUX KOMMETEHLMUA:
0K 01, OK 02, OK 03, OK 04, OK 05, 0K 06, OK 07;
cnoco6cTByIOT OPMUPOBaHUIO NPO(ECCUOHANbHBIX KOMMETEHLLWA:
NK1.1,NK 1.2, NK 1.3, MK 2.1, MK 2.2.

Tun 3aHATMA KombuHMpoBaHHOe 3aHATUE
®opmbl ®poHTanbHasA; MHAWBUAYANbHAS; TPYNNOBas
opraHu3auuu
y4ebHoI
LeATeNbHOCTH
JTanbl 3aHATHIA JlesaTenbHoCTb Npenogasarens [leATeNbHOCTb CTYAEHTOB MnaHupyeMble Tunbl
obpasoBarenb | OLEHOYHbIX
Hble MeponpuATHiA
pe3ynbTarhl

1.0praHn3aunoHHbIA 3Tan 3aHATUA
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Co3paHue
paboueit
006CTaHOBKY,
aKTyanu3auus
MOTUBOB y4eOHOI
AEATENbHOCTM U
YCTaHOBOK Ha
BOCMpUATHE,
OCMbICNIeHHe

1.0praHun3yer Havyano y4ebHo feATENIbHOCTH.
(034a€T IMOLMOHANIBHBIN HACTPON HA
COBMECTHYK0 paborTy.

2. Oprann3yer aktyann3aymio 3HaHmi no reme
«BeKTop nHAYKUNN MArHUTHOro MOJIA.
HanpsxeHHOCTb MarHutHoro nona. fleicreue
MArHUTHOrO NOMA Ha NPAMOJIUHENHBIN
NPOBOAHMK C TOKOM. B3aumopeicTBne TOKOB».
lpegnaraer soinonHuts Tect. (llpunoxenne 1).
[lpegnaraer BbINONHNUTL CaAMONPOBEPKY 10
K04y

3. Pewenne 3agay (motmsayna):

1) B kakom HanpaefeHUW NOBEPHETCA
MarHUTHas CTpesika B KOHTYpe C TOKOM, KaK
noKa3aHo Ha pucyHke 89?

2) 0603HaYMTb NOMOCHI UCTOYHMKA TOKA,
NUTAKOLWEro coneHouna, 4Tobbl Habnoaanocy
YKa3aHHOe Ha pucyHKe 90 B3aumMopfeiicTBme.

11

Puc. 89 Puc. 90

3) OnpepenuTe HanpaBneHWe BEKTOPa MarHUTHOW

MHAOYKUUN.

o =

1. Mobunn3ytoT cBOM BOSIEBBIE KAYECTBA
415 pabors.

2. BoinonHarT rect. CamonpoBepka no
KI104)Y.

1o KpuTepuam camooyeHKH BbICTaBIAIT
cebe 6an 3a Tecr.

3. Pewaror 3a4a4m nucbMeHHo, 00CYK[arT
DELIEHNSA, aHANNZNDPYIOT.

INEeMeHTHI
OK 01.
0K 02.
OK 04.
0K 07.

TectupoBaHue
CamMOKOHTpONb
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WTak, HanpaBneHne BeKTOpPa MarHUTHOW
WHAYKLMM NPAMOro NMPOBOAHMKA C TOKOM U
CONEHOMAA Mbl MOXXEM ONpeaenuTh.

Kak paccuutaTb MOLy/ib BEKTOPA MAarHUTHOA
MHOYKLMK? A 3TO HE0OX0AMMO LS pelleHns
rNaBHOW 3afaun — cHOPMYAMPOBATL 3aKOH,
onpefensWmin cuny, Kotopaa LencTeyeT Ha
MPOBOJHMK C TOKOM CO CTOPOHbI MAarHUTHOro
nons.

Noprotoska K| 1. flpegnaraer obyyarowmnmca copmynmnposars | 1. Popmynnpyror remy ypoka. INeMeHThI YCTHbI
U3Y4YEeHHUI0 HOBOTO | TEMY YPOKaA. OK 01. (hpOHTaNbHBIN
Mmarepuana 2. lpegnaraer obyyarowunmca copmynmposars | 2. [llpegnarator  @opmyposku — yesnesn OK 02. onpoc
yenu ypoka. VpOKa. 0K 03.
3. Bmecre c obyyarnowmmmucsa obcyxgaer 3. QopmynupyroT u IPUHUMAIOT KPUTEPUN OK 04.
Kputepun JOCTUKEHNA LIENEM. LOCTHKEHNA Le1EN YPOKa. OK 05.
0K 07.
2. OCHOBHOM 3Tan 3aHATMA
®opmupoBaHue | 1.  femoHcTpupyer onwbiT no Habnwgewnwo| 1. Habrwgaror. InemeHTbI
HOBbIX 3HAHWW W |gescTeua cuibl Ha [NPOBOJHUK C Tokom B|(O0TBEYarT Ha BOMpPoOCsI. 0K 01. VYCTHbI
cnocob6os MarHuTHoOM fose. Henaror BbIBOA. OK 02. (pOoHTaNbHbIN
AEATeNbHOCTH el Pe3ynbTarsl 3anuckiBarT B TETPASh. OK 04. onpoc
N 0K 07.
@7 g
== NnK 1.1.
ey \J NK 2.1.
\ = N

3agaer Bonpocsl: « 410 Habagaem 40 3ambIKaHNA
yenn? flocie 3ampIkaHnAa >y
[lpocuTt cgenars BbIBOA.

2. llpegnaraer CTyfeHTam BbISCHUTb
IKCNEPUMEHTANILHO, OT Yero 3aBUCUT CHAa,
JedicTByomas Ha POBOAHUK C TOKOM B
MarHUTHOM fose.

2. [lenarca Ha rpynnsi.
BbInoNHAOT 3a4aHNA.
3anuceIBaroT pe3yibTarsl B TETPALb.
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llpegnaraer  obyyanummcs  pasfenTca  Ha
rpynnsl. Opranu3yer paboty rpynn. Hamomuxaer
npasuna Tb.

3apaHue 1 rpynnbl: YCTaHOBWUTb 3aBMCMMOCTb
CUNbI, JENCTBYIOWEN HA MPOBOAHUK C TOKOM OT
yrna,  00pa3oBaHHOrO  MexXjy  BEKTOpOM
MarHWTHOM WHAYKLMUW U MPOBOAHUKOM.
PexomeHgauymu no BbImONHEHNIO paboTsl

1. Cdopmynupyiite runotesy no [aHHOW
npobneme.

2. [popymaiite xop 3KCNepuMeHTa.

3. 3anonHuTe TabNMLy:

Yron [0° [45° |90° |135°|180°[225°(270°(360°
a

Fa

4. YcTaHOBMTE 33aBUCUMMOCTb MeXAy CUNOW,
[enCcTBylolWen Ha NPOBOAHWUK C TOKOM OT yrna,
00pa30BaHHOrO0 Mex[y BEKTOPOM MarHUTHOM
MHAYKLUWM C MPOBOAHUKOM.

5. Coenante BbiBOA. [oaTBEPAUA NN ONBIT BaLly
runotesy?

6. Onpepenute, npu Kakom yrne cuna,
LEeNCTBYIOWAA HAa NPOBOLHMK MAKCMMANbHasA.
(Ucnonszosars nporpammy bHIT 1C o6pazosarue.
Pazpen «INeKTpognHaMUKay MOJENN - MOLENb 7).
http://mickots.shkalininskaya.edusite.ru/p47aa
1.html

3apaHve 2 rpynnbl: YCTaHOBUTb 3aBMCUMOCTb
CUNbl, AENCTBYIOIWEN HA NPOBOAHUK C TOKOM OT
CWUAbI TOKA, NPOTEKAloWeEro no NPOBOAHUKY.
Pexomergauynm no BolIOHEHHIO paboTsl
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1. Cdopmynupyitte runotesy no [aHHOW
npobneme.

2. NNpopymainTe xopf sKCnepuMeHTa.

3. 3anonHuTe TabNMLy:

Cunatoka I 0 0,5 1 1,5 2

Cuna Amnepa F

MarHuTtHas
uHayKumna B

4. Onpepenute 3aBUCUMOCTb CUANbI, ENCTBYIOLLEN
Ha NPOBOLHMK OT CMJIbl TOKA, NpoTeKalwlei no
MPOBOAHUKY.

5. Cpenaiite BbiBoA. MofgTBepann nu onbiT Balwy
runotesy?

6. 3anuwuTe NOAYYEHHYI 3aBUCUMOCTb NpU
nepneHANKyNAPHOM HanpaBlieHWU CUJIbl TOKA U
BEKTOPA MarHUTHOM MWHOYKUUU W HEU3MEHHON
BJIMHE NPOBOLHUKA.

7. PaccuuTaiite Mopynb BEKTOpa MarHWTHOM
MHAYKUMN BNA KaXOOro 3HayeHua cuibl ToKa U
3anuiwunTe pesynbTaT B Tabnuuy.

8. Coenaitte BbIBOS,.

(Ucnons3oBars nporpammy «DUINKOHY.
Jlaboparopun. B3aumogencrene napannesibHbix
T0K08B (39)).

https://refdb.ru/look/1354880-pall.html

3apaHue 3 rpynnbl:  YCTAHOBWUTb 3aBMCUMOCTb
CUNbl  B3aWMOAENCTBUA [BYX MPOBOAHUKOB C
TOKOM OT CWAbl  TOK3, NpoTeKawlero no
MPOBOAHMUKAM.

Pexomergauynm no BolIOHEHHIO paboTsl

1. Cdopmynupyiite runotesy no [[aHHOW
npobneme.

2. [lpogymaiite xop 3KCnepuMeHTa.
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3. 3anonHuTe TabnmLy:

I, 0 0,2 0,6 -0,2 1,6

L, 0 0,2 0,6 -0,4 -1,8

F.o

F21

4. Cpenante BbiBOA. [loaTBEpaun nu onbIT Balwy
runotesy?

5. Onpepenute 3aBUCUMOCTb CubI
B3aMMOAENCTBUA ABYX NPOBOAHMNKOB C TOKaMu I, n
I, oT paccTofHMA r MeXAy NPOBOLHUKAMMU.

6. 3anuwuTe ¢dopmyny ANA BbIYUCIEHUA CUNbI,
LeiCTBYIoLWeN HAa NPOBOAHUKN.

(Ucnons3zoBars nporpammy «OTKpbITaA @u3nKar.
Pazpen «INeKTpoguHammKay).
https://club.cnews.ru/blogs/entry/predstavlyae
m_multimedijnoe ¢d923

3. Opranu3yer or4ersl rpynn.

4. COBMECTHO CO CTY[EHTaMu BbIBOAUT:

- dopmyny Ana pacyeta MOAyAA  BeKTopa
MarHUTHOM MHAYKLKK,

- 3aKoH  Amnepa (popmynupoeka 7
MaTeMaTuyeckas 3anuch),

- HanpasneHue cunbl Amnepa (npaBuno neBou

pyK#H).

3. Kaxpasa rpynna JOKAa[b6IBAET PE3YIbTATbI
CBOEro IKCMEPUMEHTA.

4.  AKTuBHO  paboTalT COBMECTHO C
11€4Arorom, 4eAas 3anucu B TeTPaAM.
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5. Ha pemoHCTpaymoHHoM CTosIe HaxofATCA
pnbopbl:  amrnepmeTp  [EMOHCTPALNOHHBIY,
MOJENb 3/IEKTPOLBUIATENS, AUHAMUK.

Bonpoc: yro o6veguHaer sce stn npnbops?

6. [llpegnaraer  3apaHee  1104IrOTOBAEHHbIM
obyyarunmcs (onepexarnuyee 3agaune)
BBICTYIIUTb C COOOLYEHNAMU O MIPUMEHEHUN CHITbI
Amnepa:

1. dneKTpou3MepUTeNbHbIE NTPUOOPSI.

2. JneKTpoaBuraTenb.

5. BbICKa3bIBAKOT IPEATIONIONEHNS.

6. (Onywamt BbICTYNNEHNUA TOBapuLed,
[e/1asa COOTBETCTBYIOIYNE 3aNNCH B TETPALb
«llpumererne cnisi Amnepay.

3. AMHamuKu.,

3akpennenue | /Ipegnaraer 3akpenuts U3yYEeHHbIN Matepuan npu| PewarnT 3agayn mucbMeHHo, 00CYX[aT InemenTbl | OueHKa peleHus
U3YYEHHOTO | peweHnn 3a4av. DELIEHNSA, AHANTNINPYIOT U OLEHNBAIOT 0K 01. KauyeCTBEHHbIX W
Mmatepuana KauectBeHHble 3apauu: peleHns gpyry 4pyra. 0K 02. pacyeTHbIX 3afay

1. INeKTpMYECKYIO Lenb, COCTOALY U3 NPAMbIX OK 03.

NPOBOAHMKOB,  MOMECTMIM B  OAHOPOLHOE OK 04.

MarHuTHOE nose (CM. PUCYHOK). 0K 07.

3 Bl
® 7 |+ NK 1.1.
. NnK 2.1.

B
—

Kyzna HanpaBneHa cuna Amnepa, aeicTaytolas co
CTOPOHbI MarHUTHOTO MOJIA HA NPOBOJHMK 1-27
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2. MepHblil NPOBOAHUK NOABECMNIN HA YNPYrux
NPYXMHKAx W MNOMECTUIN Mexpay nontcamu
MarHuTa (CM. puUCyHoK).

Kak wn3meHuTCcAs (YBENMYWTCH, YMEHbWMUTCA, He
W3MEHUTCA) MOAYAb CUNbl AMNepa U pacTaxeHue
NPYXWHOK  NPWM  U3MEHEHUW  HanpaBneHus
3NEKTPUYECKOro TOKa, NPOMyCKaemoro yepes
npoBogHMK? Cuna TOKa 4epe3 NPOBOAHMK
OCTaETCA HEU3MEHHOW.

PacyéTHble 3apaum:

1. NpoBogHuk c Tokom 10 A u gnnnon 10 cm BuCUT
HENOABMXHO B OAHOPOAHOM MArHUTHOM mone.
JInHnm WHOYKLMK MArHUTHOro nons
nepneHaNKyNApHbI MPOBOAHMKY. Macca
npoBoAHUKa 5 r. Yemy pomkeH ObliTb paBeH
MOAY/b BEKTOpPA MArHWTHOW MWHAYKLMK, 4TOObI
HWUTW, HA KOTOPbIX MNOABEWEH NPOBOAHUK,
OKa3anucb HeHaTAHYTbIMU?

2. Kakas cuna pencrByeT Ha NPOBOAALLYIO WKHY,
anvHoi 10 m, no KoTopoi npoxogut Tok 7000 A, B
MarHUTHOM none ¢ uHgykuuen 1,8 Tn.

3. 3aKnouuTenbHbl

il 3Tan 3aHATUA

MopBeneHune
UTOroB paboTbl

1. lTogsoanT utorn, cBA3bIBaA PE3YILTAThI YPOKA
C ero yenamu. AKLYeHTUpyeT BHUMAHNE Ha

1. OrBeyarTt Ha BOnpochl

JneMeHTHbI
0K 01.
0K 04.
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KOHEYHbIX PEIYILTATAX YHEOHON JEATENLHOCTH OK 05.

00YYaIoLUNXCA HA YPOKE U KaXK[ON rpybl. 2.[TpoBogAaT camoaHanns mnpuobpeTeHHbIX

2. OpraHun3syer pegrekcuro. 3HAHNH, YMEHUI U HABLIKOB NnK 1.2.

3. BeicTaBiseT oyeHku 3a paboty Ha ypoke, NK 2.1.

KOMMEHTUPYA UX HA OCHOBE Pa3paboTaHHbIX B

Hayqase ypoka Kputepues.

4. 3apaHus Ana CaMOCTOATENbHOrO BbINONHEHMA

82. Pewwutb 3apaun A1-A4 cTp.16 3anucbIBaroT JOMALIHEe 3d4aHne. InemeHTHI
OK 01.
0K 02.
0K 03.
OK 05.
NK 1.2.
NK2.1.

TEXHOJIOTUYECKAS! KAPTA YPOKA

Tema 3aHATHA

JlaboparopHas pabota «M3y4eHne ABNEHNUA INCKTPOMArHUTHON NHAYKYNNY

Lenu

TOKa.

VlCCﬂe,U,OBaTb ABneHue 3ﬂeKTp0MaFHI/ITHOVI UHAYKUUN. BbIACHUTB, OT Yero 3aBUCUT HanpasiaeHne U sen4MHa UHAYKUMOHHOIO

CopepxaHue TeMbl

0K 01, OK 02, OK 04.

NK 1.1, NK 2.1.

COCOBCTBYIOT POPMUPOBAHUIO MPOPECCHOHANbHIX KOMITETEHLMI:

fIBneHue 3NeKTPOMArHUTHON MHAYKLWKM, npaBuno JleHua, 3aKoH 3N1eKTpoOMarHMTHoOM uHayKumm (3akoH ®apapes).
3HaHMe M yMeHNe NPUMEHATb 3aKOH 3/1IEKTPOMArHUTHOMN MHAYKLMU ABASIOTCA OCHOBOM
L/1A U3YYEHNA TPOPECCHOHATbHBIX JUCLNITIINH:

N3meputenbHas TeXHWKA, INEKTPOTEXHUMKA, INeKTPoOE30NacHOCTb

A/1A U3YHEHUA MEXKANCUNITINHAPHBIX KYPCOB:

MK.01.03 OcHOBbI TEXHUYECKOW IKCNNYaATALMW U 0OCIYKMBAHMA INEKTPUYECKOTO U INEKTPOMEXAHMYECKOr0 000pyA0BaHNUS,
MAK.01.05 TexHonornyeckoe peryanpoBaHne 1 KOHTPOJb KayecTBa 3NEKTPUYECKOTO U 3NIeKTPOMEXaHNYeCcKoro 060pyaoBaHus,
MAK.02.01 TunoBble TEXHONOFMYECKME NPOLECCH 0OCNYKMBAHUSA ObITOBLIX MALWMH U NPUOOPOB,

COCOOCTBYIOT QPOPMUPOBAHMIO OOLYMX KOMITETEHL M.

Tun 3aHATUA

JlabopaTopHoe 3aHATHe
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®opmbl
opraHu3auum
yuebHoit
AeATeNbHOCTH

OpoHTanbHas, rpynnosas.

3Ttanbl 3aHATHIA JlesTenbHoCTb NpenopaBsarens JleATenbHOCTb CTYAEHTOB MnaHupyemble Tunbl
obpa3oBaTe/ib | OLEHOYHbIX
Hble MeponpuUATUiA
pe3ynbrarhl
1.0praHu3aLUMOHHbIN 3Tan 3aHATUA
CospaHue 1). llpusercraune o6yyarUnXcs. 1). lpusercraue npenogasaresA.
paboyei 0K 01.
06CTaHOBKM, 2). OpraHu3yer u npoBoANT GPOHTASIbHbIN 2). OtBeyarot Ha BOMPOCHI. OK 04.
aKTyanusauus ornpoc. OK 05.
MOTMBOB y4yebHoii |Bonpocsl: 0K 07.
pgeatenHocTM U | 1.470 Ha3bIBaeTCA MarHUTHbIM NOTOKOM? OT
YCTaHOBOK Ha KaKuX BEINYUH 3aBUCUT MAarHUTHBIA NOTOK? YCTHbIN
BOCNpuATHE, 2. B yem cocTouT ABNEHME 3NEKTPOMATHUTHOIA (hpOHTaNbHBIN
ocMmbicneHue MHOYKLUUN? KOHTPOJb
3. Ot Kakux cakTopos 3aBucut BennymHa IC
WHAOYKLKMK? 3anuiunTe Ha AocKe 3aKoH Papapen
ANA 3NEKTPOMArHUTHON MHAYKLUN.
4. 0T yero 3aBMCUT HanpaBNeHUe MHAYKLMOHHOTO
Toka? Chopmynupyite npasuno JleHua.
5. [puBefute npumepbl NPUMEHEHUA ABNEHUSA
3IeKTPOMArHUTHOWM MHOYKUWUM B BalLEN
npodeccMoHanbHON AeATENbHOCTYU U B ObITY.
3) Pewaror 3agayn.
3). Opranun3yer pewexne 3a4ay. [IpoBepsioT peleHna no Ka4Yam B napax.
3apaHuel. B koHType NpoBOAHMKA MAarHUTHbI B3aumokoHTpoONb

noTok n3meHuncs 3a 0,3 ¢ Ha 0,06B6. Kakosa
cpepHan I[AC B kKoHType? [pu Kakom ycnosun
31C uHayKkuMm GyaeT NOCTOAHHON?
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3apaHue 2. B coneHounpe 3 80 BUTKOB
NPOBOIOKM MAarHUTHBIA NOTOK 3a 5 MC
paBHOMepHO n3meHuncs ot 3-10”° go 1,5:10° B6.
Haitn 3C nHaykuuu.

3apaHue 3. 3a 5 Mc B coneHouAe, COAepXaHmem
500 BMTKOB NPOBOAA, MAarHUTHbIN NOTOK
paBHOMepHO y6biBaeT ¢ 7MB6 go 3 MB6. Haiitu
BenununHy 3[C nHayKumm B coneHounge.
3apaHue 4. CKonbKO BUTKOB NPOBOAA AOMKHA
cofepxatb 0OMOTKA Ha CTAIbHOM CEpPAEYHUKE C
nonepeyHbiM ceyeHnem 50cm?, 4ToObI B Heil npu
NU3MEeHEeHUU MarHuTHoro notoka ot 0,1 Tn go 1,1
Tn B TeyeHue 5 mc Bo3byxaanacs I/C.

AKTyanusauumsa 1). Coobuyaer remy ypoxa. 1). 3anucsiBaloT B TETPafb TEMY YPOKA.
MOTUBOB y4ebHOI 0K 01. YCTHbIN
BeATeNbHOCTU U | 2). OpraHu3yer CoBMECTHOE € 00y4atUnmmca 2). Yyacrsyror B popmynuposarHun yesned. OK 04. KOHTPOJb
YCTaHOBOK Ha QopmupoBanmne yenes u 3a[4ay ypoka: 3anuceIBaroT LeN BblMOSIHEHNA OK 05.
BOCMpUATHE, 71a60oparopHosi paborsl. OTBEYAIOT HA 0K 06.
OCMbICNeHue - MpouuTaiite Temy nabopatopHoi paboTsi. Bonpoc.

- Chopmynupyirte uenb 1 3agauu ypoka.

- Kakum 06pasom npruobpeTeHHbIe yMeHUs NO

HabMOAEHNIO 3NIEKTPOMArHUTHON MHAYKLMUM

OyAyT NPUMEHATLCS B Ballei NpodeccMoHanbHom

peaTenbHocTU?
2. OcHOBHOM1 3Tan 3aHATUA
®opmupoBaHue | 7). Cozgaer mansie rpynnsi (napsl), 414 1). Cnywarot, gopmupyroT rpynisl.
HOBbLIX 3HAHUW U | BbIITOSIHEHUA 1a60PATOPHON pabOTBI.
cnocobos 2). loscHsaer, Kakue npnbopsl 6yayT 2). 3HakomATCA ¢ MeTognyeckummu 0K 01. OueHka
AEATEeNbHOCTH UCIO/Ib30BATHCA NIPU BbIMOSHEHNM 1A00PATOPHON | DPEKOMEH[ALMNAMY 110 BbITOSTHEHMIO 0K 02. BbINONIHEHUA
OcmbicneHue paboTsl 1 METOAUKY BbINIONIHEHNUSA 1AO0PATOPHON | 1a60PATOPHON PaboTsl. BbimosHAKOT 0K 04. nabopartopHoi
CofiepXaHus paborei: 71a60patopHyro paborty. [lenatr BsiBog. 0K 05. paboThl
nabopaTopHoi OdopmsarT oTyer. OK 06.
paborbl 1. NpucraBbTe cepAeYHUK K O[HOMY M3 MOJIOCOB

,u,yroo6pa3Horo MarHiTa U BOBUHbLTE BHYTPb
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CamocrosatenbHoe
BbINOJIHEHUE
3ajaHui
nabopaTopHbIX
pa6or B
COOTBETCTBUM
METOAUYECKUM
peKoMeHAaLnAMM

KaTylWKK, Habnoaasn 0fHOBPEMEHHO 3a CTPENIKOIA
MunanamnepmerTpa.

2. NosTopuTe HabnoEHME, BbIABUTASA CEPLEYHUK
U3 KaTyLWKK, @ TaKXKe MEHAA MONIOCHI MArHUTa.

3. 3apucyiiTe cxemy onbiTa U NpoBepbTe
BbINONHEHKe npasuna JleHua B KaX4oM cinyyae.
4. PacnonoxuTe BTOPYIO KaTyLWKY PAAOM C
nepBoit Tak, 4TOObI X OCK COBNAfANU.

5. BcTaBbTe B 06€ KaTyLWKM Xene3Hble cepaeykm
W NpUCOeSMHUTE BTOPYIO KaTyLKy Yepes
BbIK/IIOYATENb K UCTOYHUKY NUTAHMS.

6. 3aMblKas 1 pa3Mmblkas KntoY, HabnoganTe
OTK/JIOHEHWE CTPEeNKU MUANuamnepmeTpa.

7. 3apucyiiTe cxemy OMbITa U NPOBEpbTE
BbinoNHeHune npasuna JleHua. ( ®Pusnka.11
Knacc: yye6. ans obuieo6pa3oBaT. opraHu3aLui:
6a30Bblii ypoBHb/ I.A. Makuwes, b.b. byxoBues,
B.M.YapyruH , ctp.414)

0606uweHue n
cucTemMatusauuma
pe3ynbLTaToB
BbINONHEHUSA
nabopaTopHoit
paborbl

1). Opranun3yer npegcraBieHne pe3yibTaros
IKCEPUMEHTOB, OOCYIKAEHNE U 0ODBACHEHME.

2). Oprann3yer o6cyx[eHne Bonpocos un
BbITOJIHEHNE [JOMONIHUTENILHOIO 3a4aHNA.

1. W3 Kakoro nontoca MarHuTa BXOAAT U BbIXOAAT
JVHUU MAarHUTHOWM MHAYKLUMK?

2. 0T yero 3aBUCMT HanpaBieHNE UHAYKLMOHHOIO
TOKa?

3. 0T yero 3aBMCUT BENIMYMHA UHAYKLMOHHOTO
TOKa?

1). llpegcrasaaoT pe3ybrarsi
IKCIIEPUMEHTOB, TOTBEPKAAIOT
BbIJJBUHYTHIE TUITOTE3bI, JENAIOT BbIBOSS.

2) OTBEYarT Ha MNoCTaB/eHHbIE BOITPOCHI.

BoinonHaoT JOMONHNUTENBHOE 334aHNeE.
Lenatr BbIBOAbI.

0K 01.
OK 04.
OK 05.
0K 06.

YCTHbIi
(pOoHTaNbHbIN
onpoc
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LononHutensHoe 3aganne
OnpegennTe HanpasieHWe UHAYKLUMOHHOIO TOKA NO PUCYHKY, NCNOMb3YS aNrOpMTM NPUMEHEHUS NpaBuia
JleHua.

4

3. 3axnouyutenbHb

Il 3Tan 3aHATHA.

MNopBeneHune

1). Opranusyer nogBegeHmne UToroB ypoKka

1). lTogBogAT utoru cBoesi paborsl Ha

UToroB paborbl 00y YaUNMUCA. Ypoke.
0K 05.
AKLeHTUpYeT BHUMaHNE Ha KOHEYHBbIX
pe3ynbTaTax y4ebHoi AesTeNnbHOCTH
06yyatoLWMXCcs Ha ypoKe.
2). Oprauun3yer pegnexcur. 2). OrBeqaror Ha noCTaB/eHHbIE BOMPOCHI.
4. 3aflaHnA gnsA CaMOCTOATENbHOIO BbiNONHEHUA
87,8 . Pewuntb 3apaun A1-A3 cTp.34 3anucbiBatoT JoMallHee 3ajaHune
Ousuka. 11 knacc: yyeb. ana obueobpasosart. 0K 01.
opraHusauuit: 6asosblit ypoBHb/ .5, Makuwes, 0K 02.

b.b. byxoBues, B.M.YapyruH; nog pea. H.A.
NapdeHTbeBON-5-€ N3L.,-M.:
NpoceeweHne,2018.-432c.

TEXHOJIOTUYECKASl KAPTA YPOKA

Tema 3aHATHUA

TpaHcgopmaropsl

Lenu

- paccMOTPeTh KiaccuduKaLmio TpaHchopmMaTopos,

- 3yunTb ycTpoiicTBO TpaHchopmMaTopa, pacCMOTPeTb NPUHLMN ero LeNCTBUSA, AOCTOMHCTBA, NPAKTUYECKOE NPUMEHEHNME.
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- M3y4UTb OCHOBHble nNapameTpbl TpaHCHOPMATOPOB, KoapduumeHt TpaHcdopmaunuu, KodpduumeHT npuseaeHus
conpotusnenus, noHatue KM tpaHcdopmatopa,

- U3Y4YNUTb YCTPOIICTBO aBTOTPAHC(HOPMATOPOB, MHOr00OMOTOYHbIX TPAaHC(HOPMATOPOB

CopepxaHue Tembl

YcTpoiicTBO U Ha3HayeHune TpaHchopmaTopa, NpUHLKUN SeNCTBUA, onpeaeneHune koadduumeHta TpaHcdopmauuu, KN
TpaHcdopmatopa, knaccudukaums TpaHchopMaTopoB, YCTPOCTBO aBTOTPAHCHOPMATOPOB, MHOrOOOMOTOYHbIX
TpaHCc(hOpPMaTOPOB, MPAKTUYECKOE NPUMEHEHME

ABNAIOTCA OCHOBOW ANA U3y4eHUA NpodheCcCUOHANbHBIX AUCLUMANH U MEXAUCLUNAUHAPHBIX KyPCOB:

InekTpobe3onacHoCTb, Mi3MmeputesnbHas TeXHMKA, INeKTPOTEXHUKA,

MOK.01.03 OcHOBbI TEXHUYECKOW 3KCMYATALMUM U 0OCNYXKMUBAHUA INEKTPUYECKOTO U 3NIEKTPOMEXAHUYECKOro 060pyA0BaHUS,
MOK.01.05 TexHonormyeckoe peryanpoBaHue U KOHTPOJb KayecTBa INEKTPUYECKOTO U INEKTPOMEXaHUYECKOr0 060pya0BaHNUS,
MOK.02.01 Tunosble TexHONOTrMYECKME NPOLLECCH 0OCNYXKNBAHUA ObITOBLIX MAWWKUH U NPUOOPOB

cnoco6CTBYIOT (POPMUPOBAHMIO OOLUX KOMNETEHLIMIA:

0K 01, 0K 02, OK 03, OK 04, OK 05, OK 06, OK 07.

cnoco6cTBYIOT OPMUPOBAHUIO NPO(ECCUOHANBHBIX KOMMETEeHLMIA:

NK1.1,NK 1.2, MK 1.3, MK 2.1, MK 2.2.

Tun 3aHsATHA

KombuHMpoBaHHOE 3aHATHE

®opma 3aHATUA

BuHapHbIi ypok (obueobpasoBatenbHas aucumnamnHa: Pusmka; obuienpodeccmoHanbHas AUCUMNANHA: INEKTPOTEXHMKA)

®opmbl ®poHTanbHAA; MHAMBUAYANbHASA; FPYNNOBas

OpraHusauum

y4ebHoI

[EeATENbHOCTH

3T1anbl 3aHATKIA JleatenbHocTb Npenoaasarens [leaTenbHOCTb CTYAEHTOB MnaHupyemble Tunbl
obpasoBarteNb | OLEHOYHbIX
Hble MeponpuUATUIA
pe3ynbTarthl

1.0praHU3aLMOHHbI 3Tan 3aHATUA

Co3paHue 1). llpusercraune obyyanUnXcs, MOTUBALHA. 1). llpusercraue npenogaBareses.

paboueit InemeHTHl

06CTaHOBKM, Mpenopasarens ¢pusukm (M1) Crywaror OK 01. YCTHbIN

aKTyanusauus CeroagHsa y Hac HEOObIYHbIN YPOK, @ YPOK, Ha OK 03. (hpOHTANbHbIN

MOTUBOB Y4eOHOW | KOTOpPOM GYAyT pacCMOTPEHbl BONPOCHI, 0K 04. onpoc

AEATENbHOCTM M| CBA3blBatoWMe HU3NKY C BbIOPAHHOW BaMu OK 05.

YCTaHOBOK Ha | cneuuanbHoCTbI.
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BOCMpUATHE,
OCMbICNIeHHe

Npenopasartens anekTpoTexHuku (M2)
CoBpeMeHHbIN pbIHOK Tpyfa TpebyeT
cneuuanucrta, 06napatoLLero BbICOKOM
npodeccMoHanbHO MOOUABHOCTbIO,
CNOCOBHOCTBIO ObICTPO aAANTUPOBATLCS K HOBbIM
YCIOBUAM TPYLA, YBEPEHHO BNAAEIOLMMU CBOUMY
npodeccMoHanbHbIMM 3HaHMAMU. YTOOLI ObITb
crneumanncTaMm BbICOKOro ypoBHsA HEOOXOANMO
3HaTb BCE 0 CBOEW CNELUanbHOCTU U NOCTOAHHO
CNeAuTb 33 BCEMM HOBMHKAMU, TaK KaK HayKa He
cTouT Ha mecTe. CeroHa Mbl pacCMOTPUM
npodeccroHanbHoO 3Ha4YMMble AN BaC BONPOCHI.
ni

IneKTpuyeckas aHeprus obnagaet
npeumylLecTBoM nepes Apyrumu BUAaMu
3Hepruun. Ha npepblaywmx ypokax Mbl roBOPUAN 0
NPOV3BOACTBE 3/IeKTPO3Hepruu, o6 ycTpoicTee u
paboTe reHepaTopa NepeMeHHOro TokKa.
MpepnaraeT BCNOMHUTb OCHOBHbIE
XapaKTepUCTUKM NEPEMEHHOTO TOKA, YCTPOWCTBO
M NPUHLUMN AeACTBMA reHepaTopa.

2). Opraun3yer @poHTanbHbIA 0npoc.

Bonpocbl gnsa @poHTanbHOro onpoca:

1. [pn Kakux ycnoBumax BO3HMKaET
WHAYKUMOHHBIV TOK?

2. K10 11 B KaKOM roy OTKpbIA ABNeHMe
3NEKTPOMArHUTHOW UHAYKUNKN?

3. [laTb onpepenexune sBneHUA
3NEKTPOMArHUTHON UHAYKLMWK.

4. Kak Bo3Hukaet I[1C MHAYKLMU B HEMOLBUMKHBIX
MPOBOAHMKAX?

5. YTo ABNAeTCA NpMYMHON BO3HUKHOBEHUA I[C
B ABMKYLLMXCA NPOBOSHUKAX?

2). Orseyqarot Ha BOnpocs

NnK1.2.
nK 2.1.
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6. Kakoi anekTpnyeckoii TOK Ha3blBaeTCA
nepemeHHbIM? C MOMOLLbIO KAKOTO MPOCTOro
OMnbITa €ro MOXHO NOAYYUTB?

7. Ha Kakom aBneHnn 0CHOBaAHO fiencTBMe
Hanbosee pacnpoCcTpaHeHHbIX B HacToALWee
BpeMA reHepaTopoB NepemMeHHOro Toka?

8. PacckaxuTe 06 ycTponcTBe M NpuHLMNE
AeiCTBNSA NPOMbILWIEHHOr0 reHeparopa.

9. Yem npusofMTCA BO BpalleHue poTop
reHepaTopa Ha Tenj0BOi 3NEKTPOCTaHLMNU? HA
TMAPO3NEKTPOCTaHLMK?

10. KakoBa cTaHpapTHas 4acToTa
NpPOMbILWIEHHOTO TOKa, NpuMeHsemoro B Poccuu
M MHOTUX APYTUX CTPAHax?

MoprotoBka K

M3yYeHUIO HOBOTO
maTtepuana

1). Oprann3yror npocmotp posnka «OrHn
HOYHOro ropoga»

n2

Hawa coBpemeHHas XMU3Hb HEBO3MOXHA Oe3
3NeKTpuyecTsa.

1. [laBaiTe nepeyncaum 6bIToBbIE NPUOOPHLI,
KOTOPbIM HY)XeH 3IeKTPUYECKUii TOK.

2. Mbl 3HaeM, 4TO YeN0BEYECTBO VXKe BTOPOIi BEK
MCNONb3yeT INEKTPUYECKUiA TOK B
NPOMbILWIEHHbIX MAcClTabax.

Kakoi TOK Bbl 3HaeTe, 1 KaKoW TOK B OCHOBHOM
HaMK UCMONb3yeTcs?

3. B 4ém npenmyLlecTBa 3NEKTPUYECKON IHEPTUM
nepea ApyrumMu BULAMU SHEPrum?

4. Kakoe HanpseHue y Hac B JoMax?

5. MOXHO 1 BKAOYUTb NAMMNOYKY, paCCYUTAHHYIO
Ha HanpsaxeHue 6B B anekTpuyeckyto uenb 220B?
6. Ho Befb Mbl KaK-TO BKlOYaeM 3TU TAMNOYKN?
Kakum ycTpoicTBOM Mbl NOIb3yemca?

1). CmOTPAT poNnK, Haxo4AaT B HEM OTBETHI
Ha BONpocsl.
OrBeqarT Ha BOMpocs.

JnemMeHThl
OK 01.
OK 03.
OK 04.
OK 05.
OK 06.
0K 07.

NK1.1.
NnK1.2.
MK 1.3.
NnK 2.1.
NnK2.2.

YcTHbIN
(pOoHTaNbHBIN
onpoc
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2). Oprann3yT 00CyXxaeHne TeMbI U Liees
Vpoka

ni

[laBaiite chopmynnpyem Temy Halero ypoka.
Kakue uenu 6yaem npecnenoBaTb Ha ypoKe?
Kak Bbl fymaeTe, Kakue BOMPOCHI Mbl JJOMKHbI
paccMoTpeTb Ha JaHHOM YpOKe.

Y10 HaM HEOOXOAMMO BbIACHUTb O
TpaHcdopmartope?

3). 06cyxpator u COBMECTHO CO CTY[EHTaAMU
AENaT BbIBOJbI, YTO HEOOXOZNMO BbIACHUTD!
- Ha3HayeHune TpaHchopmaTopa;

- YCTPOWCTBO;

- NPUHLMN BencTBua;

- BUIbl TPAHCOPMATOPOB:

- IPUMEHEHMe.

n2

3agaer Bonpoc:

- Y1o 03Hayaet cnoBa «TpaHCchoOpMUpoBaTb»?
MpobnemHblit BOMpOC:

- Y10 1 3a4eM HAfl0 M3MEHATL NPU Nepeaaye
3NEKTPO3Heprum?

Mpeanaraer BCNMOMHUTL TENNIOBOE [ENCTBUE TOKA,
3aKkoH [xoyns-JleHua u 06CcyanTb NyTH
YMeHbLEHMA NOTepb NpU Nepepaye
3/1eKTPOIHEPruu.

2). QopmynnpyroT Temy 1 4eau ypoKa.
3anuceIBatT TEMY YPOKa B TETPAAM.
lIpegnarator Bonpock

3aqyem HyxmeH?

Kax yctpoeH?

Kak paboraer?

Kakne 6biBarnT?

lge npumerawrca?

Kro u korga otkpbin?

Yuacrsyror B o6cyxgeHnm npobremsi.
MpuxopAT K BbIBOAY, YTO ANA YMEHbLEHNA
noTepb 3HEPrun HeobxoaMmMo nepefaBaTb
3NEeKTPUYECKUI TOK NOA BbICOKUM
HanpsXeHueM.

2. OCHOBHOW 3Tan 3aHATUA

®opmupoBaHue
HOBbIX 3HaHUIN W
cnoco6os
AeATEeNbHOCTH

n

1). OpraHu3yer BbICTYnIEHNE CTYAEHTA C
coobuyeHnem (onepexarnlyee 3afanne).
Bbl60pOYHO MPOBEPAET BbIMOSIHEHNE 33[aHNA
COCTaBUTL KPAaTkuii KOHCNEKT no teme «/cropus
U306peTEHNS TPaHCHOPMATOPAY.

1). CrypeHT npesCcTaBiaer BolMoJHEHHOE
onepexaroujee 3aganme no reme: «Mcropus
U306peTeHNA TpaHcPopmaTopay
(coobuyenne ¢ npezeHTaymnes).

JnemMeHThl
OK 01.
OK 03.
OK 04.
OK 05.
OK 06.

YCcTHbIN

UHAMBUAYAJIbHbI

i onpoc
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2). 06wacHALT:

ni

C nomoublo pa3bopHOro yHMBEpPCaNbHOTO
TpaHcdopmartopa paccMaTpuBaeM YCTPONCTBO
TpaHchopmaTopa (4emMoHCTpayns).
TpaHcdopmaTop COCTOUT U3 3aMKHYTOrO
CepLeyvHMKa, Ha KOTOpbIN HageTbl ABe (MHOrAa U
6onee) KaTyLWKM C NPOBOIOYHbIMU 0OMOTKAMMU.
OpHy 13 0OMOTOK, HAa3bIBAEMYIO MEPBUYHOIA,
NOAKNIOYAIOT K UCTOYHUKY NEPEMEHHOT0
HanpsxeHus. Bropylo 06MOTKyY, K KOTOpO/
NPUCOEANHAIOT KHArPy3Ky», TO €CTb NPUMOOPHLI U
YCTPOWACTBA, NOTPebAsIoLME 3NEKTPOIHEPTHUIO,
Ha3blBalOT BTOPUYHOIA.

lpegnaraer: 3apucoBars B T€TPags yCi0BHOE
00603Ha4YeHmne TpaHchopmaropa.
LHemoHcTpayna TpaHcopmaymnn 31€KTPOIHEPrun
BKJIKOYEHNE B CETh IMPIAHAbI, 3aPAJHOIO
YCTPOJCTBa TENEPOHA.

06bscHseT, yTo: AeiicTBMe TpaHcdhopmaTopa
OCHOBAHO Ha fABAEHUM INEKTPOMArHUTHOMN
nHAYKumK. Mpu NpoxoXaeHMN NnepeMeHHOro Toka
no NepBUYHOI 0OMOTKE B CEpAEUYHMKE
NOSABNSAETCA NepeMeHHbI MarHUTHbIN NOTOK,
KoTopblit BO36ykaaeT 3[C MHAYKLMUM B KAXKA0M
o6MmoTKe. CepaeYHUK KOHLEHTPUPYET MarHUTHOE
none, TaK, YTO MarHUTHbINA NOTOK CyLlecTByeT
TOJIbKO BHYTPU CepAeYHMKA M OANHAKOB BO BCEX
ero ceyeHusax.

n2

CepLeyHMK M3roTaBAMBALOT U3 CneLnanbHom
TPaHCHOPMATOPHOM CTANMU, YTOObI YMEHBLINTD

OcranbHble CTYAEHTb COCTABAAT KDATKUI
KOHCIEeKT 1o Teme «McTopus n3obperenns
TPaHcopmaropay.

2). fenatot 3anncu B TeTpagax.
B3aumogevictByoT ¢ npenogasarenem Bo
Bpems becessl.

CoBMECTHO BOCIPOUIBOJAT MMOSYHEHHYIO
paree uH@OPMaLynto B COOTBETCTBUMN C
YYebHOW 3aa4eu.

B retpagn  3anuceiBarT HazHavyeHue
TpaHc@opmMaTopa, onpeseneHmne
TPaHc@opmMaTopa, npUHYNI JEVCTBAA
TPaHCc@OpMaTopa, YepTAT YCI0BHOE
0603HayeHmne TpaHcopmaropa B
INEKTPUYECKUX CXEMAX.

0K 07.

NnK1.1.
nK1.2.
NK1.3.
nK 2.1.
NnK 2.2.

YeTHbIN

(pOoHTaNbHLIN

onpoc
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noTepu Ha nepemarHuymBaHue. Ero genator
3aMKHYTbIM — [J19 YMEHbLUEHUA paccenBaHus
MarHWTHOro NOTOKa.

3agaer sBonpoc:

«HaK Bbl Jymaere, novyemy cepheyHnkmn
TPaHCGOPMATOPOB COOUPAIOT U3 MAACTUH
INIEKTPOTEXHUYECKON CTaN 2y

CepLeyHMK BbINONHAIOT HE U3 LLeIbHOTO KYCKa, a
HAOWPalOT U3 OTAENbHbIX U30IMPOBAHHbIX
NAACTUH Ana ocnabnexHuns TokoB Dyko.
Habnwgaem gemorcrpaymno «Posib cepaeyHnKa B
TpaHcgopmaropey. Bo3bMEM ABe KaTyWKK OT
TpaHcdopmartopa 1 noctasum psagom. K ogHoi
(Ha 220 B) nopBeném nepemMeHHbIN TOK
HanpsxeHuem 6—-20 B ot perynatopa
HaNpPsXXeHMA, KOHLbl BTOPOI KaTywku (Ha 120 B)
COEAMHMM CO BXOLOM 3NIEKTPOHHOTO
ocumnnorpada. Monyynm Ha akpaHe cuHycouay c
amnanTypoit 2-3 mm. HageHem obe KaTywku Ha
cepAeyHuK TpaHchopmaTopa — aMnanTyaa
CUHycouabl Bo3pacTaet B 15 pa3. 3aMKHEM
CepAeYHUK APMOM — CUTHAN YBEIMYMBAETCA elyé
NpMMEpPHO B AABa pa3a, a B obuem — B 25-30 pas.
3TOT ONbIT XOPOLIO NOKA3bIBAET POJib CEPLEYHMKA
ana nosblwenua KIMJM tpaHchopmaTopa.

- CopmynupyinTe, B YEM 3aK/IIOYAETCA 3HAYEHUE
cepaeyvHuka TpaHcdopmaTopa?

Koadpduumuentom nonesHoro gencreus (KNI)
TpaHcdopmaTopa Ha3blBaloT OTHOLIEHMWE
MolHOCTH P, 0ToaBaeMoii BTOpMUYHOI1 0OMOTKOW,
K MowHocTK P, nogBOAMMON K NEPBUYHON
obmoTKe.

MoTepwu 3Heprum B TpaHchopmaTope,
00YyCNOBNIEHHbIE BblA€IEHEM TENa B €ro

06cyxparnT, — BbICKa3bIBAOT
NIPEANONOKEHNA

Habsogatot JeMoHCTpayno onbiTa.
3annceIBatT B TETPAAAX LEJIb OfbITA,
UCO/Ib3YEMOE 000PYOBAHNE, YEPTAT
cxemy yenm.

33,0/46’ OBbIBAOT B TETPA[AX Haﬁﬂlo,anMble
CUHYcongalribHbIE K onebarHns B orcyTcrenn
U 1pu Hainamn cepgeqdHmnKka.

Jenanr BbIBOS 0 3HAYEHUM CEPAEYHUKA B
VCTPOUCTBE TPAHCPHOPMATOPA.

JanuceIBaoT Gopmyny A1A 0npeseneHns
KI[] tpancgopmaropa
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0O6MOTKax U B CepLieYHMKe BCIEACTBUE €ro
nepemMarHW4YMBaHMA Mabl U HE MPEBLILAIOT 2-
3%. Yem mouHee TpaHchOpMaTOp, TEM BbILE €ro
KO3 PMUMEHT NONe3HOro JeNCTBUA.

MolHble 3neKTpuyeckme TpaHchopmaTopsl
MCNONb3YIOTCA NPU Nepefaye NepeMeHHOro ToKa
Ha 6o/iblMe PAaCcCTOAHMUA NO TUHUAM
anektponepepayu (J13M) c manbiMu noTepamu
MOLLHOCTH.

N3BecTHO, 4TO ANnA co3faHma TpaHCchopmMaTopoB
HeoOX0AMMO XOPOLLO 3HATb CBOWCTBA
maTepuanoB. Ha cerogHa notepu B HEKOTOPbIX
TpaHcdopmartopax cocTtaBasatoT 2—3% ot
MOLLHOCTU UCTOYHMKA. B KpynHbIX CUNOBBIX
TpaHcopmaTopax 3T1 NOTEPU MOTYT UMETb
GonblMe 3HaYeHUs, U AN UX paboTbl
MCNONb3YIOT MOLHbIE CUCTEMbI OXNAXKAEHMA.
loTepun 3neKTpo3Heprumn B TpaHchopmarope
OblBatOT 33 CYET:

- HarpeB o6moTok TpaHcdopmaTopa.

- Harpes cepaeuHuka Tokamm ®yko.

- [loTepn npu nepemMarHMYMBaHUK CEPLEYHMKA.
- [loTepu Ha paccenBaHue MarHUTHOrO NOTOKA.
KNJ coBpemeHHbIX TpaHCHOpPMaTOpPOB
cocrasnset 95-97 %

O6bACHAET MOHATHE KOIPPUUNEHTA
MIPUBELEHNA COMPOTUBIEHNA

ni

BeoguT BenuunHy k HasbiBaemyio
KoadduumneHnTom TpaHchopmauymu. Mpun k> 1, -
TpaHcdopmaTtop — noHwxawwmin. Npuk <1 -
NOBbILLAOLLINA.

Pexumbl paboTbl TpaHcdopmaTopa

3anuceIBaroT B TETPASbL pacyETHbIe
QopMyIbl MOLHOCTH NOTEPL U MOLYHOCTH,
nepegasaemovi 8 JI/1.

3anuceIBalT B TETPAAb MOHATHE
KO3@@uuyneHTa TpaHcgopmaymn
KogguuymneHTa rnpuseseHns
COMpoOTHBAEHNA
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a) pPeXuM X0NI0CTOr0 XOAa - TAKOW pexum, npu
KOTOpPOM BTOpMYHas 0OMOTKA Pa30MKHYTa 1 TOK B
37O 0OMOTKE He MPOXOAMT.

6) pabounit pexxum - TaKoi pexuM, npu KOTOpoM
K BTOPUYHON 0OMOTKE NOJK/II0YEHA Harpy3Ka
(NpMeMHUK 3INeKTPUYECKON IHEPrum)

B) PEXWUM KOPOTKOIO 3aMblKaHUS - 3TO PEXUM,
NP1 KOTOPOM BbIBOAbI BTOPUYHON 0OMOTKM
3aMKHYTbl TOKOMPOBOAOM C CONPOTUBJIEHUEM,
PaBHbIM HYNO.

n2

TpaHchopmaTopbl MOXHO KnaccuduumuposaTb No
NpU3HaKy GYHKLUMOHANBHOIO HAa3HAYeHNA:

- TpaHchopMaTopbl NUTAHKSA;

- TpaHcOopMaTopbl COracoBaHMS.

PaccmoTpum TpaHcdopmaTopbl NUTaHUA, UX
MOXHO KnaccuduumpoBartb:

1. Mo HanpaxeHuto:

- HU3KOBOJIbTHbIE;

- BbICOKOBOJIbTHbIE.

2. B 3aBucumocty ot yncna a3 npeobpasyemoro
HanpAXeHus:

- ogHOMa3HbIe;

- TpexdasHble;

- MHOTO(a3Hble.

3. B 3aBMCMMOCTU OT YMCNa 0OMOTOK:

- [IByXOOMOTOUHbIE;

- MHOTOOOMOTOYHbIE.

4. B 3aBMCMMOCTM OT KOHUrypaLum
MarHuTonposoga:

- CTEpPXHEBbIE;

- GpoHeBble.

5. B 3aBMCMMOCTH OT MOLLLHOCTH:

- MaJio MOLLHOCTHU;

3anoNHAKT B TETPaAN CXemy
«Hnaccngukayns tpaHcgopmaroposy
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- CpegHein MoWHOCTH;

- 60NbLWON MOLWHOCTU.

6. B 3aBucumocTyn ot cnocoba n3rotoBneHms
MarHMTONpoBOAA:

- NNACTUYHblE;

- IEHTOYHbIE.

7. B 3aBucumoctu ot K03 PuumeHTa
TpaHchopmaymu:

- NOBbIWAKOLMeE;

- MOHMKaloLMe.

8. B 3aBucMmocCTyn OT BUAA CBA3M MeXAY
ob6MoTKaMm:

- C 3NEKTPOMArHMTHOI CBA3bIO (C
N30NMPOBAHHBIMU 0OMOTKAMK);

- C 3/1IeKTPOMArHUTHON W 3NEKTPUYECKOW CBA3bIO
(co cBsi3aHHBIMM OOMOTKaMMK).

9. B 3aBUCUMOCTM OT KOHCTPYKLUM BCETO
TpaHcdopmartopa;

- OTKpbITbIE;

- 3aKpbITble.

10. B 3aBMCMMOCTM OT Ha3HaYeHMA:

- BbINPAMUTENbHbIE;

- aHOAHO-HaKasbHble 1 T.A.

11. B 3aBucMMOCTH OT paboueii 4acToThl
TpaHcdopmaTopbl AeNAT Ha TpaHCcOopMaTopsbl:
- NOHMKEHHON YacToThl (MeHee 50 ly);

- npomblwneHHon yactotsl (50 Iy);

- NOBbILWEHHO NpOMbIWNEHHON YacToTsl (400,
1000, 2000 I'u);

- NOBbILWEHHOI YyacToThl (Ao 10000 ly);

- BbICOKO4 4aCTOTbI.

A Takxe: CunoBoi TpaHcdopmarop -
TpaHchopmartop, NpeAHa3HayYeHHbI 4na
npeo6pa3oBaHNs 3NEKTPUYECKON SHEPrUK B
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INEKTPUYECKUX CETAX U YCTAHOBKAX,
npefHa3HayYeHHbIX ANA NpUeMa U UCNONb30BaHUSA
anekTpuyeckoi sHepruu. K cunossbim
TpaHcopmaTopam OTHOCATCA TpaHCHopMaTopsbl
TpexdasHble 1 MHOroda3Hble MOWHOCTbI0 KB*A 1
bonee, ogHodasHble MOWHOCTbIO 5KB*A 1 6onee.
CurHanbHbI TpaHchopMaTop - TpaHcdopmartop
Masioi MOLWHOCTK, NpefHA3HAYEHHbIN 414
nepeaayu, npeobpasoBaHus, 3aNOMUHAHUS
INEKTPUYECKNUX CUTHANOB.

ABTOTpaHcdhopmarop - TpaHchopmaTop, ABE UK
6onee, 06MOTKM KOTOPOTO ranbBaHMYeCKM
CBA3aHbl TaK, YTO MMEIOT 0OLLYI0 YaCTb.
NMNynbCHbIA CUTHANbHBIN TpaHchopmaTop —
CUTHaNbHbIN TpaHCc(OpMaTop, NpegHa3HAYEeHH bl
AN nepefayun, GopMMpoBaHus, npeobpazoBaHus
1 3aMOMUHAHMUA UMNYNbCHBIX CUTHANOB.
CBapouHble TpaHchOpMaTOpPbI ANA UCTOYHUKOB
MUTaHMA CBApOYHOMN Jyriu.

ni

Hemotrctpayna npeseHraymn: «llpumeHermne
TPaHC@OPMATOPOB Ha MPONIBOJCTBE 1 ObITY»

n2

Moyemy ryast paboTatouue TpaHchopmaTopsi?
Ecnn no o6moTke TpaHcopmaTopa TeYET
nepeMeHHbI TOK, TO YaCTO C/bIWEH 3BYK HU3KOrO
TOHA. ITO 0OBACHAETCA TEM, YTO HEKOTOpbIE
MeTanbl U CNAABbl NPYU HAMArHUYMBaAHUY
M3MEHSAIOT pa3mMepbl, 3TO CBOWCTBO Ha3biBAETCA
marHutoctpukymesi. CUnbHO NPosSBAAETCA 3TOT
3 deKT y Kenesa, HUKeNs 1 Ux CNNaBoB.
MomMecTUB CTEPXeHb B KAaTYLWKY U NPONYCTUB NO
KaTyLlKe nepeMeHHbI TOK, CMa KOTOPOro TO

AHannanpyroTt nHgopmaymio,
NIPEACTaBACHHYIO HA CAaNAAX, 3anNUChIBAIOT
06/1aCTH IPUMEHEHNA TPaAHCHOPMATOPOB.

BbICKa3b61BatOT rHnoTessl.
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YBEIMYNBAETCS, TO YMEHbLAETCS, Mbl 3aCTaBNSAEM
CTEPXKEHb TO HAMArHWYMBATbLCS, TO
pa3MarHnyuBaTbcs. Pasmepsbl CTEPIKHA NPU 3TOM
nepuonuYecKu MeHSIOTCA, B BO3LYXe CO3AA0TCHA
nepuoauYecKmne CKaTus 1 paspexeHus,
BO3HWKAeT 3ByKOBas BoNHa. Ecnun vyactoTa
nepemMeHHOro Toka HEBEIMKA, TO MOXHO
yCNbIWaTh 3BYK.

3akpenneHue
U3y4eHHOro
matepuana

ni

LJennt cTygeHToB Ha TpU KOMaKHgsl.

lIpegnaraer pewnts pacyeTHble M Ka4ECTBEHHbIE
3aga4qm.

3apauus ana 1 komaHabl

3apanue 1. MNopj KakMM HanpsXeHWeM HaxoLuTCA
nepBuYHas 06MoTKa TpaHchopMaTopa, UMeloLLas
1000 BMTKOB, eCnu BO BTOPUYHOI 06MOoTKe 3500
BMTKOB M HanpsxeHue 105 B?

3apaHue 2. TpaHcdopmaTop ANs INEKTPUYECKOTO
3BOHKa Npu HanpsaxeHuu B cetn 220B nmeer
4MCNO BUTKOB NepBUYHOI 06MOTKM 660.
BTopuuHas obmoTka umeet 3

BbIBOJld HA HaMNpsXeHne COOTBETCTBEHHO 3,51 8
B. Paccuutainte uncno BUTKOB BO BTOPUYHOMN
oOMoTKe.

3apaHue 3. [oyemy cokpalleHne pacxoaa BOAbl 1
npMMeHeHUst 060pPOTHOTO BOLOCHAOXEHUS HA
NpPOU3BOLCTBE IKOHOMMUT

3NEKTPUYECKYIO IHEPTUIO?

3apaHua gna 2 KoMaHpabl

3apaHune 1. CKoNbKO BUTKOB AOMIXKHA UMETb
BTOPWYHas 0OMOTKA, YTOObI MOBbICUTb
HanpsxeHue ¢ 220 fo 1100008, ecnu B
nepBuyHoit 06MoTKe 20 BUTKOB? KakoB

Pewaror 3agayn. 3annceIBaroT peLeHna B
Terpagb.

lpegcraBnaT cBou peleHnsa y JOCKA.
06cyxparT npaBuibHOCTb pelenns 3a4ay
Komaxgamm. [Juckytmpyror.

JIneMeHThI
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

nK 1.1.
NnK1.2.
NK1.3.
NnK2.1.

OueHka
peleHus
PaCYETHBIX
KauyeCTBEHHbIX
3apay

]
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Ko3dpuuneHT TpaHchopmauun?

3apaHue 2. lNouemy cepreyHumKm
TPaHC(OPMATOPOB U3rOTOBNAIOT U3 OTAENbHbBIX
NNCTOB, U30IMPOBAHHBIX TAKOM?

3apaHue 3. [puBeanTe NpUMepbl 3KOHOMUM
3NEKTPOIHEPruU Npu NPoBeLEHUN
PEKOHCTPYKLMU IHEPreTUYECKNX ceTel (3ameHa
CeyYeHMA NPOBOJHUKOB, UX MAaTepuanos v ap.)

3apaHus pna 3 KomaHabl

3apaHue 1. [ToHuxKatowmi TpaHcopmarop ¢
KoapduumeHTom TpaHchopmaumm 10 BKAOYEH B
ceTb NnepemeHHoro Toka. Cuna Toka Bo
BTOPUYHOI 0OMOTKe TpaHchopmaTopa 5 A, ynucno
BUTKOB 42. Onpefenute cuiy ToKa B NEPBUYHON
0OMOTKE ¥ YMCNO BUTKOB B HEW.

3apaHue 2. [loyemy ana peocraTa 3amblKaHue
OAHOr0-/IBYX BUTKOB He ONACHO, a
TpaHchOpMaTop MOXET BbIATH U3 CTPOA, €C/N
X0Tf 6bl OfLMH BUTOK 3aMKHETCA HAKOPOTKO?
3apaHue 3.

MpuBeLMTE NPUMEPDI U YKAKNTE IKOHOMUYECKYIO
3¢ PeKTUBHOCTb NPUMEHEHMA HAa NPOU3BOACTBE
orpaHuyuTenen XonocToro xoaa Ha
METaNNopexyLmnx CTaHKax.

n2

OpraHu3yer UCKYCCHIO 10 PE3Y/IbTATaM PELIEHNA
Ka4yeCTBEHHbIX 33/aY, KOPPEKTUPYET U AAET
MTOACHEHNA K PELIEHHUAM.

ni

OpraHu3yer camoCcToATe/IbHOE MHANBUAYATbHOE
DpeLIeHNe KaYEeCTBEHHbIX M PACHETHBIX 334aY.

(amocToATENIbHO PeLlanT Ka4eCTBEHHbIE U
PacyeérHble 3a4a4n.

3. 3aKnouYnTeNbHbIN 3Tan 3aHATUA
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MNopBenexue ni, n2

uToros paborl 1)TogBogar utorw, cBA3bIBaA pe3ybTartsl ypoka | 1)0TBeyator Ha BOnpocs InemeHTHl
C ero yenamu. AKYEHTUpYT BHUMAHNE Ha OK 01.
KOHEYHbIX Pe3y/ibTarax y4ebHoH JEATENbHOCTH OK 04.
00YYalUNXCA HA YPOKE U KaXKJOH KOMAHSbI. 2) llposogar camoaranms npmobpererHsix| 0K 05.
2) Opraun3yiot pegrekcuio. 3HaHWUI, YMEHUI U HABLIKOB

nK 1.2.

3 )BbicTasnaoT oyeHku 3a paboTty Ha ypoke, NnK2.1.
KOMMEHTUPYA UX.

4. 3apfaHua ans CaMOCTOATENIbHOMO BbINOJIHEHUA
ni 3annceiBarOT JOMALIHEE 3a4aHne.
§26. Pewwntb 3apaun 1-4 cTp.115 JnemMeHThbI
®u3uka. 11 knacc: yyeb. ana obueobpasosar. 0K 01.
opraHu3aumii: 6asosblit ypoeHb/ 5. Makuwes, 0K 02.
b.b. byxoBues, B.M.YapyruH; nog peg. H.A. OK 03.
NapdeHTbeBON-5-€ n3g.,-M.: 0K 05.
MpoceeuweHne,2018.-432c.
n2 nK1.2.
Pewwntb KpoccBopg no Teme «TpexdasHble NnK2.1.

TpaHchopmaTopbl»

[ns MOTMBMPOBAHHbIX CTYAEHTOB: COCTABUTb U
pEeWNTb NPOBEPOYHYI0 paboTy no Teme
«TpaHcdopmaTopy, COCTOALLYIO M3 TPEX 3aaau.

TEXHOJIOTUYECKAS KAPTA YPOKA

Tema 3aHATHA

OcBeleHHOCTb. 3aKOHbI OCBELYEHHOCTH

Llenau

- U3y4uTb HOPMYNbI UX pacyeTa;

- Cd)OpMVIpOBaTb NMOHATUE CUNbI CBE€TA, CBETOBOIO NOTOKA, OCBELLLEHHOCTHU;

- chOpMUPOBATL YMEHWE MPUMEHATb 3aKOHbI OCBELEHHOCTU A/ PELIeHUs 3aay, onpeaensaTb GaKkTopbl, BAMAIOLME Ha
0CBELEHHOCTb, pa3paboTaTb pekoMeHAauun no 3 (eKTUBHOMY OCBELIEHMIO MOMELLEHWIA.

CopepxaHue TeMbl

MoHATME OCBELEHHOCTH, NOHATUE CUNbl CBETA, CBETOBOrO MOTOKA, hOPMy/bl UX pacyeTa, 3aKOHbl OCBELLEHHOCTH, (DAKTOPSI,
BAUAIOLME HA OCBELEHHOCTb, 3KCNEPUMEHTLI N0 ONPeAeNeHNI0 0CBELWEHHOCTH,
pa3paboTka pekoMeHaaumii no 3PeKTMBHOMY OCBELLEHMIO MOMELLEHWIA
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0K 01, OK 02, OK 04, OK 05, OK 07.
npodheCcCMOHANbHbIX KOMNETEHLUA:
NK 1.2, NK 2.1.

ABNAETCA OCHOBOW ANA U3yyeHns obwenpodeccuoHanbHbIX AUCLUMIMH U MEXANUCLUNIMHAPHBIX KYPCOB:
InekTpobesonacHocTs, N3meputenbHas TexHuKa

MIK.01.03 OcHoBbI TEXHUYECKOW 3KCNNYaTALMUM U 0OCNYKMBAHUA INEKTPUYECKOTO M INEKTPOMEXaHUYECKOro 060pyaoBaHms,
MIK.02.01 TunoBble TEXHONOTMYECKME NPOLECCH 0OCNYKMBAHNUA GBITOBbIX MALIMH U NPUOOPOB
cnoco6CTBYIOT HOPMMPOBAHUIO 06LMX KOMNETEHLUIA:

Tun 3aHaTUA

KombuHMpoBaHHOE 3aHATHUE

®opmbl OpoHTanbHas, rpynnosas, MHAUBULYANbHAS
opraHu3auum
yuebHoit
AEATeNbHOCTH
3Tanbl 3aHATKIA [lesTenbHOCTb NpenojaBsatens [leaTenbHOCTb CTYAEHTOB MnaHupyemble Tunol
obpasoBaTtenb | OLUEHOYHbIX
Hble MeponpUATUN
pe3ynbTarhl
1.0praHu3aLMOHHbINA 3Tan 3aHATUA
Co3paHue 1). llpusercraue obyyaroumnxcs 1). llpusercrene npenogasarens
paboueit InemeHTHI
06CTaHOBKM, 2). Opranun3yer pabory ¢ recramu. 2). Boinonraror 3aganue, OK 01. B3anmokoHTponb
aKTyanusauus OCYLeCTBAAIT B3aHMOMPOBEPKY. OK 04.
MOTUBOB y4ebHOi 0K 05.
AEeATeNbHOCTHN U Kaxpbl1 npoBepseT OTBETHI Y
YCTaHOBOK Ha obyyatowerocs, pafAoM cuaaLWero 3a
BOCNpUATHE, CTONIOM, 3TaNOHbl MPaBUbHbIX OTBETOB M
ocMblcneHue KpUTEPUM OLEHOK LEMOHCTPUPYIOTCS Ha
JKpaHe.

AkTyanu3auua 1) Morusayna 1). N3y4atoT TEKCT JOKYMEHTA, OTBEYAIOT Ha
MOTWBOB y4e6HON |N3yunte  npefcTaBieHHbIt  BaM  [OKYMEHT | BOPOCl, 060CHOBbIBAIOT.
NeATeNbHOCTU U | «OCHOBHbIE CBETOTEXHUYECKUE XapaKTEPUCTUKM
YCTaHOBOK Ha CBETUNbHUKOBY» (N0 MaTepuanam caita «Bcé 06

npoekTMpoBaHuun. J[ocTtyn IneMeHTHl

JJIEKTPOMOHTAXE U
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BOCNpUATHE,
OCMbiCNeHue

https://electromontaj-
proekt.ru/svetilniki/osnovnye-
svetotehnicheskie-harakteristiki-svetilnikov/ )
- Kakue HoBble u3nyeckne BeNnUYMHbI BaM
BCTPETUAUCH B TeKcTe?

- Moyemy 1x BaXKHO 3HATb M YMETb PaCCYMTbIBATH?
2) llpegnaraer crygeHTam copmynpoBars Temy

U Leib YPOKa.

3) Ha ;eMOHCTpaLMOHHOM CTONE HAX0AATCS
pa3Hble 31eKTpUYecKme namnel HaKanuBaHUA:
Npo3payHasn, MaToBas, rajoreHoBas.

[lloma npét pemoHT. Onnpasch Ha TeKkcT
AOKYMEHTa, NpeAoXuTe peweHns onsa Toro,
4TOObI OCBELEHNE B Pa3HbIX MOMELLEHMAX ObINO
KOMGOPTHbIM U 3PHEKTUBHBIM?

Bce mMbl eefHEBHO, He 3ayMblBasCh,
NONb3yeMCs 3/IEKTPUYECKUM OCBELLEHUEM.
BcnomHMM, Kak B AeiCTBUTENbHOCTH
NPOMUCXOLMN0 Pa3BUTUE NPUOOPOB OCBELLEHNUS.

2 ) QopmynupyroT Temy u Lesb YpokKa.
3anuceIBalT Ux B TETPAafb.

3). Obyyarowmnecs BbgBUIatT runoTess

4). 06yyatomecs 3anuceIBartT B TETPAAN
TeMy 3aHATUA

5). @opmynupyrot yeam ypoKa:

BbIACHWUTb, YTO TaKOe OCBELEHHOCTb U OT
Yero oHa 3aBUCHT, BbipaboTaThb
pekomeHaaLuu no 3 eKTuBHOMY
OCBELLEHNI0 NOMELLEHWA.

6). BoicTynnexne JOKNa[YMKa: coobLeHne
006 nucropum pasBuTns 3/1€KTPUYECKOro
ocBelyeHuns.

Obyyatowmecs cnywakT BbICTYNIeHne
LOKNAAYMKa, 3a4a0T BONPOCHI JOKNA[YNKY

0K 01.
0K 02.
OK 04.
OK 05.

nK 2.1.

YCTHbIN
KOHTPOJb

2. OcHOBHOI1 3Tan 3aHATUA
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®opmupoBaHue
HOBbIX 3HaHUI U
cnoco6os
LeATeNnbHOCTH

1). llpegnaraer, ncronb3ya TeKCT JOKYMEHTA,
HauTi 1 3anncare B TETPAJAX MHBOPMALNIO O
PUINYECKUX BETNYNHAX: CBETOBOM 10TOK, CH/IA
CBEeTd, OCBEIYEHHOCTb — 110 I1/1aHY:

1. YTo xapakTepu3yeT aaHHas BeANYMHA?

2. Kak o6o3Havaetca?

3. B 4yém nsmepserca?

2) lpoBepseT BbINONHEHNE 334aHNA.
CnpawwmBaer, JOCTATOYHO 1M Ham ITUX 3HAHUH
A/1A peleHns 3agad?

3) Oprauun3yer ycsoeHne @gopmyn pacyéra
BEJINYNH.

4) Opranun3yer BoICTynAeHne 00yYarLyeroca ¢
coobuyernem: «Mcropus pazsutis
NIEKTPUYECKOrO OCBELYEHNAY (onepexarLyee
3aganme)

5). OpraHun3yer BblosHeHnEe

MPAKTUYECKOH paboTsl B rpynnax.

@opmynupyer npobnemubiii BOMPOC (BbIKNOYaET
CBeT B KaOMHETE, BKIOYAET 3/IEKTPUYECKMIA
(hOHapMK, NOLHOCUT €ro K pacKpbITON TEeTPaam):
HaBepHoe, BCe Bbl BUAENU WNUOHCKUE DUAbMBI.
MpepcTaBbTe: KaKOW-HUMOYAb repoit Npu ceeTe
€Nnaboro KapMaHHOTo POHapMKa BHUMATENBHO
NPOCMaTPUBAET OKYMEHTbI B MOUCKAX
HE0OXOAUMbIX «CEKPETHbIX AaHHbIX». Boobuye,
4TOObI YNTATb, HE HAMPAras rnas, HyXHa
OCBeLLeHHOCTb He MeHblwe 30 fK, a 370 Hemano. U
KaK Hall repoii [obuBaeTCs TaKoi
OCBelLeHHOCTH?

Opraxu3yer pabory BTpynnax no 4 4enoBeKa,
npeanaraeT BbiNONHWUTL NPAKTUYECKYIO paboTy C

1). 3anucsiBator B TETPAfL ONpPELENECHNE
OCBELYEHHOCTH, CBETOBOro [0TOKA, CHJIbI
cBera,  Qopmynsl  pacyéra,  efuHULbI
U3MEPEHNA, 3aKOHbI OCBELEHHOCTH.

2) Orseyanr, 4TO HEOOXOAUMO U3YYUTbH
@opmysisl pacyera JaHHbIX BETUYNH.

3) 3anuceiBaroT Yopmysisl B TETPASb.

4) BeicTynnenne JOKNagumnka: coobueHne
06 ncTopun pazBUTHS 3NEKTPUYECKOro
ocBelyeHns.

O6yyatowmecs cnywatoT BbICTyNeHne
[I0KNA[uMKa, 33al0T BONPOCHI OKNAAYMKY

5). 06yyatomnecs BbICKa3bIBAKOT MUIOTESbI.
Obyyarwumecs obcyxganTt npobremy B
rpynnax, — BbINONHAT — IKCIEPUMEHTBI,
GopmMynpYIOT BbIBOSI.

INEeMEeHTHI
OK 01.
0K 02.
OK 04.
OK 05.
0K 07.

NnK1.2.
nK 2.1.

YCTHbIN

(pOoHTaNbHbIN

onpoc

YCTHbIN
KOHTpPONb
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MCnonb30BaHUEM 3NeKTpUYecKoro hoHapumka c
Lenbto onpegeneHns hakTopos, BAUAIOWMX Ha
0CBeLLEHHOCTb.

6). 060614aer pe3ynbTarsl 3KCNEPUMEHTOB,
000CHOBbIBAET PACYETHbIE HOPMYIbI
OCBELYEHHOCTH U CBETOBOIO I10TOKA.

6) JanuceiBaloT @opmyssl B TETPA[AX.
JlenanT BbIBOA, OT Kakux BEINYNH 3aBUCAT
OCBeLIEHHOCTb U CBETOBOY MOTOK.

3akpenneHue
U3y4eHHOro
matepuvana

1). OpraHu3yer @poHTanbHbIA 0npoc

Bonpocel

1.B yeM 3aKnt04aeTCA NOHATUE CBETOBOMO
noToka?

2.470 Ha3bIBAOT OCBELLEHHOCTbIO? B 4yem oHa
n3mepsaerca?

3.4710 NpUHMMAIOT 33 €AUHULY CBETUMOCTH?
4.Cuna cBeTa OTHOCMUTCSA K OfHOW M3 NePBUYHbBIX
XapaKTepuCTuK yero?

5.CchopmynunpyiTe 3aKOHbI OCBELLEHHOCTH

2). llpegnaraer pewnts pacyeTHsie u
KayeCTBEHHbIE 3a4a . IHAKOMUT C YC/IOBUEM.
OpraHun3yer peueHne u 00CYXAEHNE 3a[aY.
3apaya 1. dnekTpuyeckas lamna MOLHOCTbIO
40BT co3paet ceetoBou noTtok 380 nm. Jlamna
AHEBHOrO CBETA TOW € MOLWHOCTM CO3AaeT
cBeToBoi notok 1700 nm. KakoBa cBeTooTgaya
Kaxpoi namnsl B 1M/BT? Kakas namna
3KOHOMMUYHEE 1 BO CKONIbKO pas?

3apava 2. Heo6xoa1Mo paBHOMEPHO OCBETUTH
ropoackyto niouwaab 325000m°. Kakoit cBeToBoi
NOTOK JONIXKHbI CO3[aTb INEKTPUYEcKme
CBETU/IbHUKM, YTOObI OCBELLEHHOCTb ObiNa paBHa
4,0 nk?

3apava 3. Ha cTpouTenbHOM nnowagke Lexa
HeobxoaMMa ocBelleHHOCTb 25 K. Ha kakoi
BbICOTE Haf KaX[blM paboyeM MecTe HyXHO

1). Oreyator Ha BOnpoch!

2). Pewarot 3agayn (MHANBUAYANIbHO C
1POBEPKON Y JOCKM)

INEeMeHTHI
OK 01.
OK 04.
OK 05.
0K 07.

NnK1.2.
nK 2.1.

YCTHbIN
KOHTpOJb

YCTHbIN

WHOUBUAYANbHbI

i onpoc
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NOABECUTb INEKTPUYECKYIO Namny CUIION CBeTa
375 kn?

3apaya 4. loyemy ocBeLEHHOCTD
rOPU30HTaNbHbIX MOBEPXHOCTE B MONAEHD
6onblue, 4EM YTPOM WM BEYEPOM

3apaHue 5. bynet i HopmanbHoOW
OCBeleHHOCTb CTaHKa B Liexe 3aBoja, ecnun 100
KO, HaxoOMTCA B 3 M OT CTaHKa, yron nageHus
nyyein paeeH 40°? HauMmeHbluas 0CBELEHHOCTb
A0NXHa 6bITb 100K.

3. 3akniouuTenbHsbl

1 3Tan 3aHATUA

MopBepeHune 1). lMogsogut utorn ypoka 1). OrBeqatot Ha BOpocs. InemeHTHI

UTOroB paboTbl 0K 04.
2). Oprauun3yer pegnexkcuro. 2). Pegnekcupyror OK 05.
BoicTasnser oyeHku 3a paboTty Ha YpPOKeE,
KOMMEHTUPYET OTMETKH

4. 3apaHuna pas CaMOCTOATENIbHOIO BbiMONHEHUS
MoB.§58,59. Pewntb 33aaum 1-3 CTp.224 3anucelIBarOT JOMALIHEE 3a[aHNE InemeHTbI
Ousuka. 11 knacc: yyeb. ana obueobpasosart. 0K 01.
opraHusauuit: 6asosblit ypoBeHb/ A, Makuwes, 0K 02.
b.b. byxosues, B.M.YapyruH; nog peg. H.A. OK 05.

NapdeHTbeBOn-5-€ n3g.,-M.:
MpocseweHune,2018.-432c.

3HaTb onpefeneHnsa U pacyétHole hopMmynbl
BEJIMYMH: CUNA CBETA, OCBELEHHOCTb, CBETOBOIA
NOTOK.

[ins MOTMBMPOBAHHBIX CTYAEHTOB: MOAFOTOBUTb
coobueHus no Teme: «OcBeleHne
NPOM3BOACTBEHHbIX MOMELLEHN N

TEXHOJIOTUYECKAS KAPTA YPOKA

Tema 3aHATHA

Qorosgpgext. YpasHenne JiHwreriHa 4na gorospgexra. [lpumeneHne gorosggpexta

Lenu

- MonyunTb npepcTaBnerune o hotoaddekte, n3yuntb onbiT CToneTosa;
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- N3y4nTb 3aKOHbI oTOIDPEKTa, ypaBHeHUe INHWTeHA ana GoToaddekTa;
- HAYYMTbCS MPUMEHATb ypaBHeHMe JnHWTeNHA ana hoToaddeKTa npu peleHnmn 3aaay;
- 03HAaKOMMUTbLCA C NpuMeHeHneM hoToaPdeKTa B TEXHUKE

ConepxaHue Tembl

®oToaddekt. OnbiTl CTonetosa no uccnepgoBanuto potoaddekTa. 3akoHbl poToaddekta. 06bscHeHNE 3aKOHOB PoToIddeKTa
C TOYKM 3pEHUA KBAHTOBOMW Teopuu. YpaBHeHue InHwWTelHa gna gotoaddekta. NpumeHeHne dhotoaddekTa B TEXHUKE.
SIBNAIOTCA OCHOBOI ANA U3y4eHUsA NpodhecCMoHanbHbIX AUCLUNANHS

InekTpoTEXHMKA, INeKkTpobe3onacHocTb, MaTepuanoseserue, N3meputenbHasn TeXHUKA,

U MEXANCLUNAUHAPHbIX KYpPCOB:

MOK.01.03 OCHOBbI TEXHWYECKON 3KCMyaTaLMU U 0BCAYKMUBAHUA INEKTPUYECKOTO W 3eKTPOMexaHU4eckoro 060pyaoBaHus,
MOK.02.01 Tunosble TexHONOTMYECKME NPOLLECCHl 0OCNYXKNBAHUA ObITOBLIX MAWKUH U NPUOOPOB

cnoco6CTBYIOT OPMUPOBAHUIO 06LUX KOMNETEHLUMA:

0K 01, 0K 02, OK 03, OK 04, OK 05, OK 06, OK 07.

cnoco6CcTBYIOT OPMUPOBaHUIO NPO(ECCUOHANBHBIX KOMNETEHLMA:

MK 1.1, NK 1.2, MK 1.3, MK 2.1, NK 2.2.

Tun 3aHaTUA

KombuHMpoBaHHoe 3aHATHE

d)OprI OpraHusauuu

(OpoHTanbHas; MHAMBUAYANbHASA; rpyNnoBas

y4ye6HOM
AEATeNbHOCTH
3Tanbl 3aHATHA JlesTenbHocTb Npenopasarens [leaTenbHOCTb CTYAEHTOB MnaHupyembie Tunsl
obpa3oBaTe/ib | OLEHOYHbIX
Hble MeponpUATUN
pe3ynbTarhl
1.0praHu3auMOHHbIV 3Tan 3aHATUA
Co3paHue 1. Oprauun3yer noBTopeHne B gopme urpsl 1. flenarca Ha komargbl. Beibuparor InemeHTbl | YCTHbIN
paboueit «lebarsi». llpegnaraer obyyaoummca CIIMKepa 1 omMorarnT emy rogroroBuTsCA K 0K 01. UHAMBUAYANbHbI
06CTaHOBKW, | 1ogeuTsca Ha 3 komargsl. Kaxpas komaHaa BbICTYII/IEHNIO. 0K 03. 7 onpoc
aKTyanu3auua |roTOBUT CMUKEpa No NpeasioXeHHOW Teme, a no | CoCTaBaAaT BOMPOCH A/1A APYINX KOMAHA. OK 04.
MOTWBOB Y4e6HOM | 0CTaNbHBIM — BONPOCHI CONEPHUKAM. OrBeqarT Ha BOMpoChkl CONEPHUKOB. 0K 05.
LEeATENbHOCTU U | TeMbl ANs BbICTYNNEHUIA CNUKEPOB: OueHnBaKT pe3yibTarsbl Urpbl. 0K 06.
YCTAHOBOK Ha |1 KoMaHAa: IKCnepuMeHTanbHblii 6asnc 0K 07.
BOCNPUATHE, |KBAHTOBOMN TEOPUMU.
ocMbicneHne |2 komaHpa: PoToH u ero cBoMcTBa.
3 komaHpa: KopnycKynapHO-BONHOBOW flyanu3m.

223



2. Opranun3yer 06o6ujeHne pe3yibTaros.
Coobuyaer Temy YpoKa v OnuUChIBAET 3HAYEHNE
OTKDLITUA POTOIPPEKTA AIA CTAHOBIEHNA
KBaHTOBOW TEOPUM.

[lpegnaraer cgpopmynnpoBats Leau ypoka u
KDUTEPUUN UX [JOCTHIKEHNA.

2. 3anuceIBaloT B TETPaAAX TEMY YPOKA.
@opmynupyroT Lemm 1 Kputepumn ux
HOCTUKEHNA.

MoarotoBska K | 1. fJemoHcTpupyer onsiT o paspagke 1. Habnwogaror onsit. @ukcupyror dneMeHThl YCTHbIN
U3Y4YEeHUIO HOBOTO | OTPHLATENILHO 3aPAKEHHON UNHKOBOU M1ACTUHBI | YMEHBLIIEHNE OTPULATENILHOIO 33PAAa 0K 01. (pOHTaNbHBIN
maTtepuana npu 06s1y4eHun €€ ynbtpaguonerom. llpocut M1aCTUHBI B CIEACTBUN 10TEPH 3/IEKTPOHOB 0K 03. onpoc
00YYalWNXCA 0NNCaTh, YTO OHU HAOSIOLAIT U 1104 JEHCTBUEM U3JTYHEHNA. OK 04.
BbIIBUHYTb TUI10TE3bl, OObACHAIOLNE PEIYILTATHI 0K 05.
0fbITa. 0K 06.
0K 07.
nK 1.1.
nK 1.2.
NK1.3
nK 2.1.
NnK 2.2
2. OCHOBHOH 31an 3aHATHA
1. lpocut 06yYarWnxca coopmynpoBaTs 1. llpegnarator onpegeneqns dnemeHTbl | YCTHBIN
onpegenenne porospgexrta. lipegnaraer porosggexta. (BEpATCA C yYeOHUKOM. 0K 01. (hpOHTaNbHBIN
®opmupoBaHue | 1poBepUTE, MPaBUILHO N CTYAEHTbI AN 3anucebIBatoT 0NUCaHne ABNEHNA 0K 03. onpoc
HOBbIX 3HAHWIA W | 0rIpegenenne, ¢ nomMoLybio TEKCTa y4ebHMKA. Qoro3ggekTa no naaHy n3y4eHnA OK 04.
cnocoboB [Tpocut 06yyarwmnxcsa onncats QoTo3gPexT, PUINYECKOrO ABNIEHNA. OK 05.
LeATeNbHOCTU UCMONIb3YA MIaH OMUCaHNUA PUINYECKOro OK 06. MMnCbMeHHbIN
Asnenns. llposepaer pe3yibrarsi. 0K 07. UHAVBUAYANbHbI
i onpoc
2 [TpoBoguT aHanornyHbii onsiT Co CBETOM. 2. Habntogarnrt onsiT. 3aTpyAHAOTCA C NnK 1.1.
Obpatyaer BHUMAHNE HA TO, YTO OTOIPDEKT HE | 0ObACHEHNEM PE3Y/IbTATOB. NnK 1.2.
Habnwgaerca. NnK 1.3
nK 2.1.
NnK 2.2
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3. Opranun3syer usyqerne onsita (ronerosa c
UCIO/Ib30BAHNEM TIPUEMA MAPKUPOBKY TEKCTA.
[lpegnaraer crygeHTam camocToATENIbHO
nApoYnTaTe onucanne onsita (ronerosa no
UCCNIE[0BAHNIO POTOIPPEKTA U rTpoBECTH
MapKUPpOBKY TEKCTA.

lTposepser pe3ynsrarsl. [Ipocut obyyanunxca
MOACHUTb APYr APYrY TO, YTO MOKA3aN0Ch
HEIOHATHBIM.

llpegnaraer o6y4arWymnmcs onucarb onbiT
CroneroBa, ncrnonb3ya nAaH onucanns
@U3NYECKOro 0nbITa.

[TpoBogUT BbIGOPOYHYIO TPOBEPKY PE3Y/IbTATOB.

CcBEeToBOM MOoTOK @, nagaroymnsi Ha Karog n
U3MEPAA POTOTOK HACHILEHNS, MOXKHO
YCTAHOBUTb NEPBLIN 3aKOH POTOIPPHEKTA.

4. Oprann3yer npoBefeHne BupTyanbHoro
IKCNEPUMEHTA B 1apax. 3afamHne: 3amnoiHnTe
Ta6/1MLY HAONIO[EHNI

N3meHsanu:

Habnwopanu,
4TO CM1a TOKA
HacblLWeHUs:

Habnwopanu,
yto E,
BbIOUTHIX

3NIeKTPOHOB:

YMeHbLWwum
WHTEHCUBHOCT
b M3NlyYeHUA

YBenuunnu
WHTEHCUBHOCT
b U3yYeHUs

Yeenuyunnu
yacTtoTy
U3Ny4YeHus

3. Yurawrt, MapkupyroT TEKCT, BbIJENAA
[1aBHYI0 UHPOPMAaUNIo, a TaKKe 10, YTO UM
HEITOHATHO.

Oreyarnr Ha Bonpockl. [ToACHAT.
OnuceiBarot B TeTpagax onsit (ronerosa.

4. BbinnonHator 3agamme.

YcTHbIN
(pOoHTaNbHLIN
onpoc
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YMeHbwunm
4acToTy
U3Ny4YeHus

5. Opranu3yer npoBepKy pe3y/IbTaTos.
lIpegnaraer crygeHTam ciopmynnpoBars
BbIABJIEHHBIE B XO4€ Of1bITOB 3GKOHOMEPHOCTH.

6. [ToxasbiBaeT 06yYarLUMCA U IPOCUT 3aMNCaTh
B TETPAfb YpaBHEHNE JHITENHA [1A
gorosggexrta. [lpuBognT 06bACHEHNE C TOYKH
3PEHNA KBAHTOBOW TEOPUM 3aKOHOB
poro3ggexra.

5. QopmMynupyroT 1 3annCchiBaKOT 3aKOHb!
poro3gpgexra.

6. 3anuchkIBaKT YpaBHEHNE FNHIITENHA.

3aKkpenneHune
M3YyYEHHOro
matepuana

1. Oprann3yer pewerune 3a[ay: 2 3again
@POHTANIbHO, C pa360pom y JOCKH, OCTallbHbIE —
UHANBULYASIBHO.

MpuMepHbIN NepeyeHb 3a4ay C NPAaKTUKO-
OPMEHTUPOBAHHBIM U NPO(EeCcCUoHaNbLHO
HanpaBNeHHbIM COLlepKaHMEM:

4) Bpau-xupypr, 4To6bl BKNOYUTH
OCBETUTEJIbHYIO IaMMy, NPOBOAMUT MUMO Heé
pyKoii. Jlamna npu 3Tom 3aropaetca. Kakoi
npubop UCNoNb3yeTca AN BKIOYEHUA NaMnbl?
Ha yém ocHoBaHa ero pabora?

5) [lns ocseleHna ropoackux ynuy,
MCNONb3YIOTCA KYMHbIe» hoHapu. OHu
BKJI04AIOTCA BeYepoM, B CyMepKax, a yTpoM —
aBTOMATUYECKM BbikNtoyatoTca. Kakoii npubop
NCNONb3yeTcA ANA BKNIOYEHUA KYMHOTO»
tdoHapa? Ha uém ocHoBaHa ero pabora?

6) B ycTaHoBKe ANs 3NeKTPOHHO-y4YeBOM
CBapKMK, yCKopstoLee HanpsxeHue B nyyke 25
kB. Onpepenutb CKOPOCTb 3N1EKTPOHOB
BbIIETAIOLMX U3 MYLUKK.

1. Pewaror 3a4a4m, 06CYXAAtOT BOIMOXKHBIE
DeLIeHNA.

JInemeHThl
OK 01.
0K 03.
OK 04.
OK 05.
OK 06.
0K 07.

NnK 1.1.
NnK1.2.
MK 1.3
NnK 2.1.
NK 2.2

YCTHbIN

WHOUBUAYANbHbI

i onpoc
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7) ®oTope3ncTop BbINONHEH M3 MaTepuana
Ha ocHoBe Kagmusa. OnpepennTe gns Hero AAnHy
BOJIHbI, COOTBETCTBYIOLLYIO KPACHOW FpaHuLe
tdoToaddekta. MoxxHO nm Takoit hoTopesncTop
MCNOoNb30BaTh C YCTPOICTBE pesie LA 0CBELEHNS
ynany?

3. 3aKnYUTENbHbI

i 3Tan 3aHATUA

NonseneHune 1)ITogsogut utorn, cBA36IBaA pe3ybrarsl ypoka | 1)0rBeyatr Ha BOIpOCs IneMeHThl

UTOroB pabotol C ero yenamu. AKYEHTUPYET BHUMAHNE Ha 0K 01.

KOHEYHbIX PEYILTATAX YHYEOHON JEATENLHOCTH 0K 03.

00YYaINXCA HA YPOKE U KaXK[Jou rpynsl. OK 04.

2) Opranusyer pegnekcuro. 2) [lpoBogAaT camoaranns mnpuobpeTeHHbIX OK 05.

3HaHNH, YMEHMI N HABBIKOB 0K 06.

3 ) Boictasnaer oyeHku 3a paboTy Ha YpoKe, 0K 07.

KOMMEHTHDYS UX HA OCHOBE pa3paboTarHHbIX B NnK 1.1.

Haqane ypoka Kputepues. NnK 1.2.

NK1.3

NnK2.1.

NnK 2.2

4. 3ajaHuna ans CaMoCTOATENbHOIO BbiNONHEHUSA

869,70. Pewwntb 3apgaun A1-A4, C1. ctp.271 3anncelBaroT JOMALHEE 33[aHNe InemeHThl

O®u3uka. 11 knacc: yyeb. ans obuieobpasosar. 0K 01.

opraHu3auuii: 6asosbiit ypoeHb/ 5. Makuwes, 0K 03.

b.b. byxosues, B.M.YapyruH; nog peg. H.A. OK 04.

NapdeHTbeBON-5-€ n3g.,-M.: 0K 05.

MNpoceeweHune,2018.-432c. 0K 06.

NoprotoButh coobuieHne «Mcnonb3osaHue 0K 07.

(hOTOCONPOTMBAEHUIA HA MPON3BOACTBEY nK 1.1.

Lna MoTuBUPOBAaHHBIX CTYJEHTOB: COCTaABUTH TECT NnK 1.2.

u3 5 3aganni no reme «Poros3ggexty. NnK 1.3

NnK2.1.

NK 2.2
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Mpunoxenue 1.

ﬂ,OI’IOﬂHMTEﬂbeIﬁ marepuan no Teme «Toku KOPOTKOro 3aMblKaHuA - UICTOYHUKKN HaCTOALLETrO CTUXUIAHOIO GE‘J,CTBMFI»

Ecnu Tok npu KOpoTKOM 3amblkaHuK Bo3pacTteT B 20 pa3, TO KOIMYECTBO BbiAENAOWENACA NPU 3TOM TennoTbl — npuMepHo B 400 pas! Bot noyemy
OblBWAA ewe MTHOBEHWE Ha3aJ MUPHOW 3/1EKTPO3HEPris NPEBPALLAETCA B HACTOALEE CTUXMITHOEe GeACTBME: FOPUT MPOBOJLKA, PACMIABNEHHbIN
MeTann NPOBOAOB NOKMIaeT HaXoAALWMNeCH PAAOM NPeAMETbl, BOSHMUKAIOT NOXapbl.

CywecrByior ewye 3annaHnpoBaHHbie n KOHTpornpyemsie K3, a takwe cneynansHoe 3ambikawuee obopynosaHne. Hanpumep, cBapouHble
annaparbl paboTaloT Kak pa3 Ha KoHTponnpyemom K3, rae tpebyerca 6oabwan cnia Toka 4AA N1aBKu MerTanna.

OCHOBHbIe NPUYUHBI KOPOTKOTO 3aMblKaHUA

Bce MmHOroo6pasue npuynH BOZHUKHOBEHUSA KOPOTKUX 3aMblKaHMI MOXHO CBECTMU K ClefyioWmnm:

. HapyweHue nsonayuu
o BHelwHWe Bo3eincTBus
. lNeperpy3ka cetu

HapyweHune n3onauum Bbi3biBaeTCA Kak €CTECTBEHHbIM U3HOCOM, TaK U BHEIWHWM BMeLWaTeNbCTBOM. EcTecTBEHHOE CTapeHue 31eMeHTOB 31eKTPOCeTH
YCKOPAETCA 3a CYET /IMTENbHOrO TEMOBOr0 BO3AENCTBUA TOKA (TENOBOE CTapeHMe U301ALMUK), arPeCCUBHbIX XMMUYECKUX CPea.

Bupbl KOPOTKUX 3aMbIKaHUA.

B uenu noctosiHHOro TOKa

B 3Tom cnyyae K3 GbiBaeT, Kak NpaBUio, MEXAY HanpsiKeHUEM NUTAHWUS, KOTOPOe Yalle BCero 0003HAYaeTcs Kak «+», U 0OWMM MPOBOAOM CXEMb,
KOTOpbI coefuHAIT ¢ «-.» [TocneacTus Takoro K3 3aBUCAT OT MOWHOCTU UCTOYHUKA MUTAHWUA NOCTOSAHHOTO TOKa. Eciv B aBTOMOGWE ro/blil NOCOBOA
NpoBoJ, 3aeHeT KOpnyc aBTOMOOWS, KOTOPbIi COEANHAETCA C KMUHYCOM» aKKyMyNaToOpa, TO NPOBOAA HAaYHYT NNABUTCA U TOPETb KaK CMUYKK, Npu
yCIOBUM, ecnu He cpaboTaeT NpefoxpaHuTeNb, MO0 BMECTO HEMO YIKE CTOMUT «KYYOK» — CaMoNabHblii NpeAoXpaHUTeNb
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B uenu nepemeHHOro Toka

B TpexdasHbix ceTax HaMbonee 4acTo NPoOMCXoAUT ofHOMA3HOE 3aMblKaHMe Ha 3emnio — 60-70% Bcex KOPOTKMX 3ambiKaHuil. [ByxdasHble K3
cocTaBnsaT 20-25%. [lBoHoe 3ambikaHue a3 Ha 3eM/Il0 MPOUCXOAUT B 3NEKTPOCETAX C W30AMPOBAHHON HelTpanbio U coctaBnset 10-15% Bcex
cnyyaes. [lo 3-5% 3aHumatot TpexdasHble K3, npu KOTOpbIX NPOUCXOAUT HapyLUeHUe N30NALUN MeXAY BCeMU Tpema da3amu.

B aneKTpuyeckux ABuratensix KOPoTKOe 3aMblKaHKe Yalle BCEro BO3HUKAET MEXAY 0OMOTKaMU LBUTaTeNs U ero KOprycoM.

MocnencTBus KOPOTKOro 3aMblKaHUS

Bo Bpems K3 Temnepatypa B 30He KOHTAaKTa BO3pacTaeT [0 HECKONbKUX ThiCAY rpagycoB. [MOMUMO BOCNNaMeHeHUs M301AUMM, PAcniaBieHUs W
MexaHW4YeCKMX NMOBPeXAeHU BbIKN0OYaTeNeil, PO3eTOK U BO3ropaHWUs NPOBOAKM, CIEACTBUEM 3aMbIKAHWUSA MOXET CTaTb BbIXOZ U3 CTPOS KOMMbIOTEPHOIO
W TeNIEKOMMYHWUKALMOHHOTO 060pYA0BAHUS U MHWIA CBA3U, KOTOPbIE HAXOAATCS PALOM, BCEACTBME CUNLHOTO 3/IEKTPOMArHUTHOTO BO3AENCTBHUS.

Ho napgeHue HanpsxeHMsa 1 BbIXOJ U3 CTPOS 000pyJ0BaHUA — He caMoe onacHoe nocnescTane. Hepeako KOPOTKME 3aMblKaHWUA CTAHOBATCSA NMPUUYKUHOIA
pa3pyLMTeNbHbIX NOXAPOB, 33a4aCTyI0 C YeJI0BEYECKMMU XKEPTBAMMU U OTPOMHBIMU 3KOHOMUYECKMMMU NOTEPAMU.

N3-3a ynaneHHOCTM 1 6OMbWOrO CONPOTUBAEHUSA [0 MeCTa 3aMblKaHUsA 3aLMTHOE 000pYyAOBaHME MOXET He cpaboTaTb. bbiBalOT cuTyaLum, Korga TokK
HefoCTaToyeH s cpabaTbiBaHMA 3aWMTbl U OTKIOYEHUS HanpseHus, HO B MecTe K3 ero BMonHe xBaTaeT ANs pacniaBieHWUs NPOBOAOB W
BO3HMKHOBEHWS UCTOYHMKOB BO3ropaHus. [103TOMy, TOKM KOPOTKUX 3aMblKaHMI 0Y€Hb BaXKHbI A1 PACYETOB aBapUiHbIX PEXMMOB PaboThl.

Mepbl, UCKNIOYaIOLWMe KOPOTKOE 3aMblKaHue
Ewe Ha 3ape pa3BuUTUsA 3NEKTPOTEXHUKM NOSABUAMCH NAaBkue npepoxpaHutenu. MpuHuun feicTBMa Nofo6HON 3alWKUTbl OYEHb MPOCT: MOA BAUSHUEM
TENJI0BOr0 [EeCTBUA TOKA NPELOXPaHNUTENb Pa3pyLlaeTcs, TeM CaMbiM pa3Mbikas Lenb. [pefoxpaHutenn Haunbonee 4acTo UCMONb3YIOTCA B ObITOBbIX
371EKTPOCETAX M ObITOBbIX 3N1E€KTPONPUOOpPAX, INEKTPUYECKOM 060pYAO0BAHUM TPAHCMIOPTHBIX CPEACTB M NPOMbIWAEHHOM 371eKTPoo6opyR0BaHNM [0 1000
B. BcTpeyaloTcs OHM 1 B LieNsAX C BbICOKOBOJIbTHLIM 000pyA0BaHNUEM.
BoT Takue npefoxpaHNUTEN UCTIONb3YIOTCA B LENSAX C MabIMU TOKAMMK.
B 6bITY Mbl Yallie BCEro CTa/IKMBAEMCS CO CNEAYIOLWMMU YCTPOMCTBAMM 3aALUUTHI INEKTPOCETU:
MnaBkue npefoxpaHuteny (MPUMEHSAIOTCA B TOM YMC/ie B ObITOBbIX 3/1eKTpOnpubopax).
ABTOMaTMyECKME BbIKNIOYATENN.
Crabunusatopbl HaNpsKEHUs.
Yctpoitctea guddepeHumanbHoro Toka

Bce BbilwenepeyncneHHoe 3aWmuTHoe 060pPyA0BaHNE OTHOCUTCS K YCTPOMCTBAM BTOPUYHOW 3aLLUTbI, AEACTBYIOWMM MO MHEPLMUOHHOMY NpUHUMNY. Ha
BBOJE ObITOBbIX INEKTPOCETEN HanboNee YacTo yCTaHABNMBAKOTCA aBTOMATUYECKME 3alUTHbIE YCTPOIICTBA, AeNCTBYIOWME MO aAanTUBHOMY NPUHLKNY.
Takue yCTpOMCTBA MOXHO yBUAETb BO3/1€ CHETYMKOB 3N1E€KTPOIHEPTUN KBAPTUP, KOTTEAXKEN, 0(1COB.

B BbICOKOBOJ/IbTHbIX CETAX 3al4MTa Yalle obecneympaercs:

YcTpoicTBaMmM penenHom 3aluTbl U 4pyruM OTKI0YaOWMM 000pyAOBaAHNUEM.

MoHux)atwWwrmu TpaHchopmaTopamm.

Pacnapannenusanuem uenei.

ToKoorpaHuyMBaLWMMK peaKTopamu.

bonblwunHcTBa KOPOTKNX 3aMblKaHUI MOXHO M36e>KaTb, €CNn yCTpaHNTb OCHOBHbIE NPUYUHBbI UX BOSHWKHOBEHUA: CBOEBPEMEHHO PEMOHTUPOBATbL UJIN 3aMEHATDH

M3HOLWeHHOe 060pPy[0BaHNE, UCKNIOYNTL BpeHble BO3LENCTBUA YesoBeka. He jonyckatb HENpaBuIbHbIX LENCTBMIA MPU MOHTAXKHBIX U PEMOHTHbIX paboTax,
cobnopate CHUMbI v npaBuna TexHuKku 6e3onacHoCTy.
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