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lNosicHuTenbHas 3anucka

MpeacTaBneHHbIA NPUMEPHbIA y4eOHO-MeTOAUYECKMIA KOMMNEKC CO3[aH C
UeNbl0 COBEPLIEHCTBOBAHUSA coAepXaHus 06ue0bpa3oBaTeNbHON AUCUMNAUHDI
«®Pu3unka» pna ¢GopmupoBaHUA NPOPECCUOHANBHO 3HAYUMbLIX KOMNETEHLUMIA W
OKa3zaHWAa MeTOAMYECKON NOOAEPKKM npenopasBaTenam  npodecCUOoHaNbHbIX
o6pa3oBaTesibHbIX OpraHn3alLuin B npouecce obyyeHus.

MpumepHbIn  y4ebHO-MeTOAMYECKMA KOMMNEKC pa3paboTaH Ha OCHOBe
TpeboBaHuit depepanbHOro rocyAapCTBEHHOro 06pa3oBaTeNbHOrO0  CTaHaapTa
cpefHero obuwero o6pa3oBaHWA UM B COOTBETCTBUM C NPUMEPHOW paboueil
nporpammon o6weobpa3oBaTenbHON AUCUMNANHB «DU3nKay.

MpumepHbI y4ebHO-METOAMYECKUIA KOMMIEKC pa3paboTaH Ha npumepe
cneymanbHocTn  13.02.11 TexHuyeckas 3Kcnayataums U 0OCNyKMBAHME
INEKTPUYECKOTO U 3NeKTpomMexaHuyeckoro obopynoaHus (no oTpacnam) u
COOEepPXUT uHbopMaumnio 0 peanusaunn npodecCUOHANbHON HANPABAEHHOCTU MO
aucunnamHe «®u3nka» no 3TOM CneuuanbHOCTU. MOXET ClyXuTb NpUMEpOM ANs
npenofaeateneil  npodeccMoHanbHbiXx  00pa3oBaTeNbHbIX  OpraHuW3auuMn  Ans
camocTonTeNbHOM pa3paboTkm YMK B pamkax peanusyemblx MporpamMm no
cneymanbHoCTAM/npodeccuam.

MpuMepHbIA y4ebHO-MEeTOAMYECKUIA KOMMAEKC BKAOYAeT B Cebs npUMepHbIil
NOYPOYHbLIN TEMATUYECKUA NNaH, ONOPHble KOHCNEKTbl MO BCeM pa3fgenam Kypca
obweobpaszoBaTenbHoin  gucumnamHbel  «®PuU3nKa»,  «MOAeNbHble  MPUMEpHI»
TEXHONIOTMYECKMX KAPT YPOKOB MO Haubonee 3HAUYMMbIM AN WU3YYEHWUA TEMAM,
UMEWUM NPO(pEeCCUOHANbHYI0 HANPaBAEHHOCTb, A TaKXe MNpUMepHbIn (HOoHA
OLEHOYHbIX CPeAcTB /s BXO[JHOro, TeKyWero, pybexHoro KOHTpons u
NPOMEXYTOUYHOM aTTeCcTaluu.

MnaHupyembl o6pa3oBaTenbHble pe3ynbTaTbl, B TOM YMCAE: JUYHOCTHBIE,
MeTanpeaMeTHble, npeaMeTHble, 06wmne W npodeccMoHanbHble KOMMETeHUUH,
3NEMEHTbl  KOTOPbIX  (OpPMUPYIOTCA NpU  M3yyeHun 0bLeobpa3oBaTeNbHOI
avcumnantbl «Pu3nka» npeacrasieHbl B Tabnuue 1.



Tabnuua 1

Kop 1 HaumeHoBaHue hopmupyembix
KOMMeTeHL UM

OK 01. Bbibupath cnocobbl peweHus
3aaay npodeccmoHanbHOM
AeATeNbHOCTU NPUMEHUTENBLHO K
Pa3NnNYHbIM KOHTEKCTaM

nﬂaHMpyEMbIe pe3yabTaTtbl OCBOCHUA AUCLUNIUHDI

06wmer

B yacTu TpyaoBoro BocnutaHus:

- TOTOBHOCTb K TPyAy, 0CO3HaHMe LIeHHOCTH
MacTepcTBa, TpyAoniobue;

- FOTOBHOCTb K aKTUBHOW [1€ATENbHOCTU
TEXHONOTMYECKON U COLMANBHON HANPaBIEHHOCTH,
Cnoco6GHOCTb MHULMMPOBATb, MNAHUPOBATD U
CaMOCTOATENbHO BbIMOAHATL TAKYIO LEATENbHOCTD;
- UHTEpeC K pa3nnyHbiM chepam npodeccmoHanbHol
AEeATENbHOCTH,

OBnajsieHue yHUBEpCaNbHbLIMU Y4EOHBIMU
no3HaBaTe/ibHbIMU AEUCTBUAMK:

a) 6a3oBble ormyeckmne gencTems:

- CaMOCTOATENbHO (hOPMYNNPOBATH M
aKTyanu3npoBaTb Npobiemy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHAB/IMBATb CYIECTBEHHbIN NPU3HAK MU
OCHOBAHMA ANA CpaBHeHUS, KnaccuduKkaLmm u
06o6ueHns;

- ONpeaenaTh Lenu AeaTenbHoCTH, 3aaaBaThb
napameTpbl U KPUTEPUU UX JLOCTUKEHUA;

- BbIAABJIATb 3aKOHOMEPHOCTU U NPOTUBOPEYMA B
paccMaTpuBaeMbix ABAEHMUAX;

- BHOCUTb KOPPEKTUBbI B 1eATENbHOCTb, OLEHUBATD
COOTBETCTBME Pe3yNbTaToB LIENAM, OLEHUBATb PUCKH
nocneacTBUN NeATENbHOCTU;

OucumnauHapHble2

- BNafieTb OCHOBONOAAraoWwummu husnyeckumu
MOHATUAMM U BEINYMHAMM, XapPaKTEPU3YIOLWMUMK
tu3mnyeckue npouecchl (CBA3aHHLIMMU C
MeXaHUYeCKUM [BUKEHNEM, B3aUMOAENCTBUEM
Tesl, MeXaHMYeCKMMU KoNnebaHUsMU U BONHaMK;
aTOMHO-MONIEKYNAPHbIM CTPOEHWEM BELECTBa,
TENNOBbLIMU NPOLECCAMU; INEKTPUYECKUM W
MarHUTHbLIM NONAMM, INEKTPUYECKUM TOKOM,
3NEKTPOMArHUTHLIMU KOlebaHUAMM U BONHAMM;
ONTUYECKUMU ABNEHUAMM; KBAHTOBbIMM
ABNEHUAMM, CTPOEHUEM aTOMA ¥ aTOMHOIO AApPa,
PafiMOaKTUBHOCTbIO); BNAAeTh
OCHOBOMOAArAWMUMKU ACTPOHOMUYECKMUMU
MOHATUAMM, MO3BONAOLMMM XapaKTEPU30BaTb
NpoLecchl, NPOMCXoaALLMe Ha 3Be3/aX, B
3BE3/HbIX CUCTEMAX, B MEXIANAKTUYECKON Cpefe;
ABUXEHUE HEOECHbIX TeN, 3BONIOLIMIO 3BE3], U
BceneHnHoit;

- BNaAeTb 3aKOHOMEPHOCTAMM, 3aKOHAMMU U
TeopuAMU (3aKOH BCeMUpHOro Tarotenus, I, IT u
ITI 3akoHbl Hbl0TOHa, 3aKOH coxpaHeHus
MeXaHU4YeCKOW IHEPrnUM, 3aKOH COXPAHEHUA
WMNYbCa, NPUHLMN CYyNepno3nLnUmM CUM1, NPUHLMN
PaBHOMPABHOCTU MHEPLMANbHBIX CUCTEM OTCYETA;
MOJIEKYIAPHO-KUHETUYECKYIO TEOPUIO CTPOEHUA

1 YKa3biBatloTcA popMupyeMble TUYHOCTHbIE U MeTanpeameTHble pe3ynbtatel M3 ®IOC COO (B nocnepHeit pegakumu ot 12.08.2022) B oTrnaronbHoi opme

2 QucumnnuHapHsle (MpeaMeTHbIE) pe3y/ibTaThl YKa3blBAKOTCA B COOTBETCTBUM € X nonHbiM nepeyHem Bo ®FOC COO (B nocnegHeit pegakuum ot 12.08.2022)



OK 02. Ucnonb3oBaTb COBpeMeHHbIE
cpencTBa NOMUCKA, aHann3a u
WHTepnpeTauuu MHpopmaumm, u
UH(OPMALUOHHbIE TEXHONOTUU ANA
BbINOJIHEHUA 3ajay

- pa3BMBaTb KPeaTUBHOE MblILIEHNE NPU PeLIEHUN
YKM3HEHHbIX Npobnem

6) 6a3oBble UccnefoBaTeNbCKME AEWCTBUA:

- BJlafieTb HaBblKaMy y4ebHO-UCCNe0BaTeNbCKOW U
NPOEKTHOMN AeATENbHOCTH, HaBblKaMMK pa3pelleHus
npobnem;

- BbIAABAATb NPUYMHHO-CNEACTBEHHbIE CBA3M U
aKTyanu3npoBaTb 3afiayy, BblABUTaTb TMMOTE3Y ee
pelIeHns, HAX0AMTb apryMeHTbl ANA A0KA3aTENbCTBA
CBOWX YTBEPXKAEHWUN, 3a,aBaTb NapamMeTpbl U
KpUTEPUU peLlEHNs;

- aHaAM3MpPOBaThb NOJIyYEHHbIE B XO[1€ PELIEHNS
3a[1a41 pe3ynbTaThbl, KPUTUYECKM OLIEHMBATD UX
[AOCTOBEPHOCTb, NPOrHO3UPOBATb U3MEHEHME B
HOBbIX YCNOBUSAX;

- YyMETb NEePEHOCUTb 3HAHUA B MO3HABATENbHYIO U
NpaKTUYecKyto 06nacTv XKnU3HeAEATENbHOCTH;

- YMETb MHTErpUPOBaThb 3HAHMA U3 Pa3HbIX
npeaMeTHbIX 0bnacTen;

- BbIABMUIaTb HOBLIE MAEU, NPeANaraTb OPUrMHaIbHbIE
NOAXOAbl U pelleHns;

- CNOCOOHOCTb UX UCMONb30BAHUSA B
NO3HaBaTeNIbHOW W COLMANbHOM NPaKTUKe

B 06nacTu LEHHOCTU HAayYHOrO NO3HAHMA:

- chOpMMPOBAHHOCTb MUPOBO33PEHMS,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO
pa3BUTUA HayYKW U 0OLECTBEHHON NPAKTUKY,
OCHOBAHHOIO Ha AManore KyabTyp,
CNOCOBCTBYIOILErO OCO3HAHMIO CBOETO MECTa B

BeLeCTBa, ra30Bble 3aKOHbI, NEPBbIA 3aKOH
TEPMOAMHAMUKM; 33KOH COXPAHEHMA
3NEKTPUYECKOTrO 3apAAaa, 3aKoH KynoHa, 3aKoH
Oma pans yyactka uenu, 3akoH OMa ana nonHoi
3NEKTPUYECKON Lienu, 3aKoH [ixoyns - JleHua,
3aKOH 3N1€KTPOMArHUTHON MHAYKLKW, 3aKOH
COXpaHEHUs 3HEPruK, 3aKOH NMPAMONIMHENHOTO
pacnpocTpaHeHus cBeTa, 3aKOH OTPaXeHUA CBeTa,
3aKOH NpenoMNeHNs CBeTa; 3aKOH COXpaHeHua
3HEpruu, 3aKoH COXpaHeHMa MNYNbCa, 3aKOH
COXpaHeHUs 31eKTPMYECKOro 3apaja, 3aKoH
COXpaHeHUs MaccoBOro Yyncna, noctynatel bopa,
3aKOH paM0oaKTUBHOIO pacnaja); yBepeHHoe
NCNONb30BaHKUE 3aKOHOB 1 3aKOHOMEPHOCTEl npu
aHanu3se GU3NYECKUX ABAEHUIA U NPOLIECCOB;

- chOopMMpOBaATb YMEHUA pellaTh pacyeTHble
3a,a4u C ABHO 3alaHHON (PU3MYECKOI MOAENLIO,
ncnonb3ya GU3nyecKne 3aKOoHbl M NPUHLMMBI; HA
OCHOBe aHanu3a ycnoBus 3afa4u Bbibnpath
u3nyeckylo mogens, BblaenaTb usnyeckmne
BENMYUHBI U opMynbl, HEOOX0AMUMbIE ANiA ee
peleHns, NPOBOAUTL pacyeTbl U OLeHUBATb
peanbHOCTb NOJYYEHHOrO 3HaYeHUA hU3NYeCcKon
BEJIMYMHbI; pelwaTb KaYeCTBEHHbIE 3afauK,
BbICTPaUBas NOrMYECKU HENPOTUBOPEYMNBYIO
LenoYKy paccyXaeHunii c onopoi Ha U3yyeHHole
3aKOHbl, 33aKOHOMEPHOCTU U hU3NYECKME ABNEHNUS
-CpOpMUPOBATb YMEHUA YYUTbIBATb FPAHULbI
NPUMEHEHUA U3YYEHHbIX PU3NYECKUX MoJenei:
MaTepuanbHas TOYKa, MHepLMaNbLHas cuctema
oTCYeTa, MAeanbHbIN ra3; MOAeNnU CTPOEHUA rasos,
XWAKOCTEN 1 TBEPAbIX TeJl, TOYEYHbIN
INEKTPUYECKUIA 3apAA, AEPHAA MOLENb aToMa,



npoq)eccvaan bHOWU AEeATEeNbHOCTU

NONNKYNbTYPHOM MUDE;
- COBepIIeHCTBOBaHNE A3bIKOBOW M YMTATEIbCKOM
KYAbTYpbl KaK CpefCTBa B3aUMOAENCTBIA MEXAY
NIOAbMU U MO3HAHUA MUPA;

- 0CO3HaHMeE LEeHHOCTU Hay4YHOW JeATENbHOCTH,
TOTOBHOCTb OCYLLECTBAATb MPOEKTHYIO U
“CCnefoBaTeNbCKYIO AEATENbHOCTD MHAMBUAYANBHO
W B rpynne;

OBnajieHue yHUBEpCaNbHbIMU Y4eOHbIMU
NO3HaBaTe/IbHbIMU € ACTBUAMMU:

B) paboTta ¢ uHpopMauueii:

- BNaAeTb HaBbIKaMMn Nojay4YyeHna nHdopmaLum ns
UCTOYHWUKOB pPa3HbIX TUNOB, CAMOCTOATENIbHO
OCYILEeCTBAATb MOUCK, aHAU3, CUCTEMATU3ALMIO U
MHTepnpeTaLnIo MHPOPMAL MM pa3NMYHbIX BUAOB U
dbopm npepcTaBaeHUs;

- C03[1aBaTb TEKCTbl B pa3fiMuHbIX hopMaTax c y4eTom
Ha3HayeHMA MHDOPMALNUK U LLeNeBON ayanToOpuK,
BbIOMpas onTUManbHyo GopMy NpeacTaBaeHuUs 1
BU3yanu3auuu;

- OL|eHMBATb AOCTOBEPHOCTD, NETUTUMHOCTb
MHOpPMaLLMK, ee COOTBETCTBUE NPABOBbLIM U
MOPaNbHO-3TUYECKUM HOPMaM;

- UCcnonb3oBaTh CPeACTBa MHPOPMALMOHHbIX U
KOMMYHWUKALMOHHbLIX TEXHONOTUN B pELLEHUM
KOTHUTMBHbIX, KOMMYHUKATUBHbIX W
OpraHu3aLMOHHbIX 331a4 ¢ COONI0AEHNEM
TpeGOoBaHU 3PrOHOMUKM, TEXHUKM 6E30MaCHOCTH,
TUTUEHDI, pecypcochepexeHns, NPpaBoBbIX U
3TUYECKUX HOPM, HOPM MH(OPMALMOHHOM
0e30nacHoCTH;

- BNafeTb HaBblKaMK pacno3HaBaHMUA U 3aWWNThI
nHdopmaumu, nHGopMaLMOHHO Ge3onacHoCTH

HYKIOHHaA MOAeNb aTOMHOrO AApa Npu pelleHum
bu3nyeckux 3apay;

- chopmMmMpoBaTh COOCTBEHHYIO NO3ULMIO NO
OTHOLWEHMIO K PU3NYeCcKon nHpopmaLum,
noay4aemomn U3 pasHblX UCTOYHUKOB, yMETb
“cnonb30BaTh LUGPOBbIE TEXHONOTUMN ANS
NOWCKa, CTPYKTYPUPOBaHUS, UHTEPNpeTaLumn u
npefcTaBaeHns y4e6HON M HAYYHO-NOMYNAPHOIA
WH(OpMaLMK; pa3BUTb YMEHUA KPUTUYECKOTO
aHanu3a noayyaemon uHcbopmaLum



OK 03. lnanuposatb un
peanu3oBbIBaTh COGCTBEHHOE
npogeccuoHanbHOe U IMYHOCTHOE
pa3BuTUe, NpeanpUHUMATENbCKYIO
AeATeNnbHOCTb B NpodeCcCUoHanbHOM
cdepe, MCNonb30BaTh 3HAHUA NO
(UHAHCOBOMN rPaMOTHOCTH B
Pa3NIMYHbBIX JXU3HEHHbIX CUTYaALUAX

JINYHOCTU

B 06nacTn yxoBHO-HPABCTBEHHOTO BOCMMUTAHUSA:
-- COOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUA,
3TUYECKOro NOBEeEeHNS;

- CMOCOBHOCTb OLLEHMBATb CUTYALMIO U MTPUHUMATD
0CO3HaHHble pelleHns, OPUEHTUPYACH HA MOPasIbHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTH;

- 0CO3HaHMe NYHOro BKNaAa B MOCTPOEHME
yCcToMYmMBOro byayuiero;

- OTBETCTBEHHOE OTHOWEHNUE K CBOUM POAMUTENAM U
(Mnu) ApyrUM YaeHam cembM, CO3AHMI0 CEMBU Ha
OCHOBE 0CO3HAHHOTO NPUHATUA LLEHHOCTEN
CEMENHOM U3HN B COOTBETCTBUM C TpagULMAMMK
HapopaoB Poccuu;

OsnapeHune yHUBEepCanbHbIMU PErynaTUBHbIMU
JeNCcTBUAMM:

a) camoopraHu3aums:

- CAMOCTOATENbHO OCYLLECTBAATb NO3HABATENLHYIO
AEATENIbHOCTb, BbIABNATL NPOOAEMbI, CTABUTH W
thopmynupoBaTh COOCTBEHHbIE 3aa4U B
00pa3oBaTe/ibHO JeATENbHOCTU U KU3HEHHBIX
cUTyauumsax;

- CAMOCTOATENbHO COCTABAATL MJAH peleHuns
Npo6eMbl C YYETOM UMEIOLLMXCA PECYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN M NPeANoYTEHNUN;

- BaBaTb OLEHKY HOBbIM CUTyaLMUAM;
cnoco6cTBoBaTh HOPMUPOBAHUIO U NPOSBIEHMIO
WWMPOKOMN 3PYANLMM B Pa3HbIX 06NACTAX 3HAHWIA,
NOCTOSAHHO MOBbIWATL CBOM 00pPa30BaTENbHbIN U
KYJbTYPHbIA YPOBEHb;

6) CAaMOKOHTpOb:

“Cnonb30BaTh NpUeMbl peduekcum Lna OLeHKK
CUTyaLuK, BbIOOpPa BEPHOTO pelleHus;

- B1afieTb OCHOBHbIMU METOJAMU HAYYHOTO
NO3HAaHMA, MCNONb3YyeMbIMUA B (DU3NKE: MPOBOAMUTD
NpAMbIE U KOCBEHHbIE U3MEPEHNA DU3NYECKMX
BE/INUYUH, BbIOMpas oNTUMaNbHbIA Cnocob
W3MepeHUs U UCNONb3Ys U3BECTHbIE METOADI
OLEHKM MOrpeLHoCTei U3MEPEHNIA, NPOBOANTD
nccnefloBaHUe 3aBUCMMOCTEN HU3NYECKUX
BEIMYMH C UCNONb30BAHNUEM NPAMBIX U3MEPEHMNIA,
00bACHATL NONYYEHHbIE Pe3yabTaThl, UCMONb3YS
(bu3nYecKne Teopuu, 3aKOHbI U NOHATUS, U ieNaTb
BbIBO/bI; COBNIOAATL NpaBuna 6e3onacHoro Tpyaa
npu NpoBeeHUM UCCNeA0BAHNUIN B paMKax
y4yebHOro aKcnepuMeHTa u yuyebHo-
nccnefoBaTeNbCKOI eATENBHOCTH C
NCNoNb30BaHUEM LMD POBbIX U3MEPUTENbHBIX
YCTPOWACTB M NabopaTopHOro 060pyA0BaHNUS;
chOpMUPOBAHHOCTb NPEACTABNEHNIT O METOfAX
noNy4eHMs HayuHbIX aCTPOHOMUYECKUX 3HAHUI



OK 04. 3¢pdekTnBHO
B3aMMOJEeiCTBOBATh U paboTaTth B
KONNEKTUBE U KOMaHfe

- YMeTb OLeHUBATb PUCKU U CBOEBPEMEHHO
MPUHMMATL PEWEHUA MO UX CHUKEHUIO;

B) 3MOLMOHANbHBIA MHTENNEKT, NpeAnonaralouui
c(hOpMUPOBAHHOCTb:

BHYTPEHHEN MOTUBALMU, BKIIOYAIOLWEN CTPEMNIEHME K
LOCTUXKEHUIO LLeIn 1 yCnexy, OnTUMU3M,
MHULMATUBHOCTb, yMEHWUE AeNCTBOBATb, UCXOAA U3
CBOWX BO3MOXHOCTEN;

- 3MNATUK, BKAOYaloLLei cnocobHOCTb NOHUMATh
IMOLMOHANBHOE COCTOAHNE APYIUX, YYUTBIBATL €r0
NPy OCyLIECTBNEHUN KOMMYHUKALMK, CNOCOOHOCTb K
COYYBCTBMIO U COMEPEXKMUBAHMIO;

- COLMANbHbIX HABbIKOB, BKAOYAIOL X

Cnoco6HOCTb BbICTPAanBaTb OTHOLIEHUS C APYTUMM
NioibMK, 3360TUTLCA, NPOABAATL MHTEPEC W
pa3spelwwartb KOHPINKTHI

- TOTOBHOCTb K CAMOPa3BUTUIO, CAMOCTOATENIBHOCTM U
camoonpegeneHuio;

-0BNafIeHMe HaBblKaMM yuyeOHO-UCCNeN0BaTENbCKON,
NPOEKTHOW U COLMANbHON AeATeNbHOCTH;
OsnapeHune yHuBepcanbHbIMU KOMMYHUKATUBHbIMU
JeNCTBUAMM:

0) coBMecTHasA AeATeNbHOCTb:

- MOHUMaTb M UCNONIb30BATH NPEUMyLLECTBA
KOMaHAHOW W MHAUBUAYANbHOW paboThl;

- NPUHUMATD Lien COBMECTHOW AeATENbHOCTH,
OpraHuW30BbIBaTb U KOOPAMHUPOBATL AEWCTBUA MO ee
JOCTMXKEHUIO: COCTaBNAATL NNaH AeNCTBUN,
pacnpefenatb poM C y4eTOM MHEHWUW Y4aCTHUKOB
06CyXaaTh pe3ynbTaTbl COBMECTHOW paboThl;

- KOOPJIMHWUPOBATb U BhIMONHATL PaboTyY B YCAOBUAX
peanbHOro, BUPTYyanbHOro U KOMGUHUPOBAHHOTO
B3aUMOOENCTBUSA;

- OBIAA€Tb YMEHUAMU paboTaThb B rpynne ¢
BbIMOJIHEHWEM Pa3/IMYHbIX COLMANbHbIX poneil,
nnaHMpoBaTb paboTy rpynnebl, paLUoHaNbHoO
pacnpefensaTb AeATENbHOCTb B HECTAaHAAPTHbIX
CUTyaumMsaXx, afieKBAaTHO OLIEHMBATL BKNAJ, KaXa0ro
W3 YYaCTHUKOB Fpynnbl B pelleHne
paccMaTpuBaeMoit npobaembl



OK 05. OcywecTBaaTb yCTHYIO U
MUCbMEHHYI0 KOMMYHUKALUIO Ha
rocyfapcTBeHHOM sA3blke Poccuinckoi
®epepauum c yuetoM ocobeHHoCTEN
COLMANbHOTO U KyNIbTYPHOIO
KOHTeKCTa

- OCyLWeCcTBAATb NO3UTUBHOE CTpaTernyecKoe
noBeieHNe B Pa3IUUYHbIX CUTYaLMUAX, NPOABAATH
TBOPYECTBO U BOOOPaXeHMe, ObiTb UHULMATUBHbBIM
OsnapeHune yHuBepcanbHbIMU PerynaTUBHbIMU
NEACTBUAMM:

r) npuHATUE cebs n fpyrux nioaei:

- NPUHUMATb MOTWBbI U apryMeHTbl Apyrux nofe
npu aHanuse pe3ynbTaTtoB JeATeNbHOCTH;

- NpU3HaBaTb CBOE NPaBO W NPaBO APYrux a0aen Ha
OlNOKH;

- pa3BuMBaTh CNOCOGHOCTb MOHUMATL MUP C

no3uLMUM OpYyroro YyenoBeka

B o6nacTu 3cTeTMYECKOro BOCNUTAHUA:

- 3CTeTUYECKOe OTHOLEHNE K MUPY, BKOYas
3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CNOPTa, TPYAA U 001LeCTBEHHbIX
OTHOLEHWN;

- CNoCOOGHOCTb BOCMPUHUMATD Pa3fivyHbIe BUADI
MCKYCCTBA, TPAAULMU M TBOPYECTBO CBOEMO U ApPYrux
HapOJOB, OlYLATh IMOLUOHANLHOE BO3ENCTBUE
MCKYCCTBA;

- yOeXAeHHOCTb B 3HAYMMOCTH AN IMYHOCTU U
00L|ecTBa OTEYECTBEHHOIO U MUPOBOTO UCKYCCTBA,
3THUYECKUX KYAbTYPHbIX TPAAULMIA U HAPOJHOTO
TBOpYECTBa;

- TOTOBHOCTb K CAMOBbIPAXEHUI0 B pa3HbIX BUAAX
WCKYCCTBA, CTPEMJIEHUE NPOABAATL KayecTBa
TBOPYECKOMN INYHOCTH;

OsnapeHue yHuBepcanbHbIMU KOMMYHUKATUBHbIMU
JEeNCTBUAMM:

a) obueHme:

- OCYILEeCTBAATH KOMMYHUKaLMKU BO BCex cepax
XU3HU;

- copMMpOBaTL YMEHUSA Pacno3HaBaTh
busmnyeckue aeneHus (npouecchl) U 0O6bACHATL X
Ha OCHOBE M3Yy4YeHHbIX 3aKOHOB: PaBHOMEPHOE U
PaBHOYCKOPEHHOE NPAMONIMHENHOE ABUKEHUE,
cB06OAAHOE NafieHune TeN, ABUKEHME NO
OKPYXXHOCTH, MHEPLMA, B3aUMOLeNCTBUE Tef,
konebaTenbHoe ABUKEHME, PE30HAHC, BONIHOBOE
ABWKeHUe; Anddy3ns, 6pOYHOBCKOE ABUKEHME,
CTPOEHME XUAKOCTEN U TBEPAbIX TEN, U3MEHEHME
obbema Ten Npu HarpeBaHuK (oxnaxaeHun),
TENN0BOE PaBHOBECUE, UCMAPEHUE, KOHAEHCALMS,
nnaBaeHue, KpUCTananM3aums, KuNeHue,
BAXHOCTb BO3/yXa, CBA3b CPefjHe
KWHETUYECKON 3HEPTUM TENNOBOTO ABUKEHUA
MoJieKyN ¢ abCONOTHOW TeMNepaTypoil,
NOBbIWEHWE AABNEHNA Fa3a NPU €ro HarpeBaHuu B
3aKpbLITOM COCYAle, CBA3b MEX[Y NapameTpamu
COCTOSIHWSA ra3a B U30NpoLeccax; ANeKTpu3auus
Ten, B3aUMOJeiCTBME 3apAA0B, HarpeBaHue
NPOBOAHMKA C TOKOM, B3aUMOLENCTBUE MArHUTOB,
3N1eKTPOMArHMTHAA HAYKLUMA, AeiCTBUE
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OK 07. CopeincTtBOoBaTb COXpaHEHUIO
OKpy>Kaiolwen cpefbl,
pecypcocbepexeHmio, NPUMEHATD
3HaHMA 06 U3MEHEeHUN KNUMaTa,
NpUHUMNLI GepexnuBoro
npon3BOACTBa, 3¢ PeKTUBHO
LleCTBOBATH B Ype3BblYaMHbIX
CUTyaLUAX

MKs...

- pacno3HaBaTb HeBepbanbHble CpeAcTBa 00WeHus,
NOHMMATb 3HaYeHMEe COLMAbHbIX 3HAKOB,
pacno3HaBaTh NPeAnoCbUIKU KOHPAUKTHBIX
CUTyaLMiA U CMATYaTb KOHPAUKTLI;

- pa3BEpPHYTO U JIOTUYHO M3/1araTh CBOIO TOYKY
3pEeHUA C UCMONIb30BAHMEM A3bIKOBbIX CPECTB

B o6nacTu 3Kkonormyeckoro BoCnuTaHus:

- cOOpMUPOBAHHOCTb IKONOTUUYECKOW KYNbTYPbI,
MOHUMAHWUE BAUAHUSA COLMANBbHO-3KOHOMUYECKUX
NpOLECCOB HA COCTOAHMUE MPUPOLHOMN U COLMANLHOWA
Cpeabl, 0Co3HaHue rnobanLHOro xapakTrepa
3KONOrMYecKux npobnem;

- NNaHUPOBAHMUE N OCYLLECTBIEHUEe AEeNCTBUIA B
OKpyJKalollen cpeae Ha OCHOBE 3HaHUA Lenen
YCTOMUYMBOrO pa3BUTUA YeNOBEYECTBA;

aKTUBHOE HenpuaTue AeNCTBUM, NPUHOCALLUX Bpes,
OKpy»Kawlen cpege;

- yMEHWe NPOrHo3MpoBaTh HebnaronpusTHbIe
3KONOrnyecKme nocneacTems npeanpuHMMaeMblx
AENCTBUIA, NpefoTBpaLLATb UX;

- pacluMpeHue onbiTa AeATENbHOCTM 3KONOrUUYECKOWM
HanpaBNEeHHOCTH;

- OBlaieHMe HaBblKaMn y4YeOHOo-
nccnenoBaTeNbCKON, MPOEKTHON U COLMANbLHOWM
AeATEALHOCTU

3 MK yKasbiBatoTca B cootBetcTBumn ¢ ProC CMNO peanmsyemoit npodeccun / cneupanbHoCTH

MarHWMTHOTO NONA Ha NPOBOAHMK C TOKOM W
ABUXKYIMIACA 3apAf, INEKTPOMArHUTHbIE
KonebaHus 1 BOJIHbI, NPAMOMHeHHOe
pacnpocTpaHeHune CBETA, OTPAXKEHMe,
npenomaeHune, uHTepdepeHLma, gudpakLua u
nonsapu3auua ceeta, aUCnepcus cBeTa;
tdhoTo3anekTpuueckmnin ahpekT, CBETOBOE AaBNEHME,
BO3HWUKHOBEHUE IMHERYATOro CNeKTpa atomMa
BOAOPO/A, eCTECTBEHHAA U UCKYCCTBEHHaA
PaAMOaKTUBHOCTb

- chopMMUpPOBaTb YMEHUSA MPUMEHATb NONYYEHHbIE
3HAHUA AN 0ObACHEHMA YCNOBUIA NPOTEKAHMUSA
thun3nyeckux ABNEHNIN B NpUpPoOSe U A1A NPUHATUSA
MPaKTUYEeCKNX pelleHnin B NOBCELHEBHOMN KNU3HU
Ans obecneyeHns 6e30MacHOCTM Npu 06 paLLeHUH
C OLITOBBIMW NPUGOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHUSA 3A0POBbA U
COOMIOfIEHNA HOPM 3KONIOTMYECKOTO NOBEIEHMNA B
OKpyXKatowei cpefe; noHMMaHWe Heo6Xo[MMOCTH
NPUMEHEHUA AOCTUKEHUN DU3UKKU U TEXHONOTUIA
ANA PaLMOHANBHOrO NPUPOLONOAb30BAHMUSA
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1. lNoypouHbl TeMaTUYECKUIA NIaH

YyebHbIl rog

[ucunnnmua Pusmka

CneuunansHocTb / npodeccus 13.02.11 TexHuueckas akcnayatauma u obcnyxuBaHme 3NEKTPUYECKOTO U INEKTPOMEXaHYecKoro 06opynoBaHua (No oTpacisam)

lpenopaBatenb
Ne HaumeHoBaHue Konuuec Tun 3anaTuUA MexaucumnauHapHole JlononHuTenbHasn OcHaweHune**° Tun oLeHOYHbIX
3aHATU pa3penos TBO cBaA3n** Jlutepatypa* (cneymanbHoe, MeponpuaTHil
a M TeM YyacoB J0MONIHNTE/IbHOE)
1 BeepeHue. Pusuka 2
MeTOAbl HAYy4YHOr O
No3HaHuA
Pa3pen 1 MexaHuka 12 Imutpuesa, B. ®.

®usunka gns
npodeccuit u
cneuuanbHoOCTEN
TEXHWYECKOrO
npoduns: yuebHUK
ans
06pa3oBaTe/ibHbIX
yupexaeHun
HAYanbHOro M
CpeAHero
npoeccuoHanbHoro
obpasosaHus / B. ®.
ImuTpunesa. — 2-e
u3g., crep. — M.:
N3paTenbCKui LeHTp
«Akapemusay, 2019. -
448 C.

4 Tpadbl 4, 5 — npodeccmoHanmnsauma

5 I'pada 6 — 3anonHsaeTca B cydae ocobeHHOro 060pyA0BaHMA MAaCTEPCKUX U APYTUX HETUMUYHBIX CUTYaLUAX.
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Tema 1.1 OcHosbl
KMHEMATWKM
MexaHuyeckoe KoMOMHMpPOBaHHbI YcTHbIN
ABUXEHMWE W €ro BUAbI. 7 YPOK WHAWNBULYANbHbI
OTHOCUTENBHOCTD onpoc
MexaHM4YecKoro
[ABUXEHUA
Tema 1.2. OcHosbl
AVHAMUKM
OcHoBHas 3ajava KoMOUHUPOBaAHHDI YeTHbIN
AWHaMUKKU.  3aKOHbI 7l YPOK (hpOoHTaNbHBIN
MexaHWKu HbloToHa onpoc
Cunbl B npupoge. Cuna Kom6uHMpoBaHHbI TectupoBaHue
TAXKECTH m  cuna  ypOK
BCEMUPHOTO
TArOTEHUA. 3aKoH
BCEMUPHOTO
TATOTEHUA
Tema 1.3
3aKOHbl COXpaHeHuA B
MexaHWKe
Wmnynbc Tena. 3akoH Kom6uHMpoBaHHbI YCTHbI
COXpaHEHUs UMMyNbCa 7 YpOK MHAVBULYANbHbIW
onpoc

Mexaunyeckas 2 KombuHupoBaHHbl |0O6wenpodeccuoHanbHble | AmuTpuesa, B. . OueHKa pelweHus
pabota u MOLHOCTb. M ypoK aucumnnauHbl: OCHOBBI ®usnka pas pacyeTHbIX 3apa4
3akoH coxpaHeHuns 3NEKTPOHUKK U npodeccui u 06opypoBaHue
MexaHu4ecKom CXeMOTEXHUKH, cneymanbHocTe nabopatopuu
aHeprun’ InekTpobe3onacHoCTb, TEXHWYECKOrO TexHuueckori

INEeKTPOTEXHUKA, npoduna: y4ebHUK | MEXAHUKM

MEXANUCLUNAUHAPHbIE
kypcbl: MAK.01.03 OcHoBbl
TeXHWYECKON IKCNNyaTaLmu
1 006CNYIKUBAHUSA

Ans
06pa3oBaTeibHbIX
yypexaeHunim
Ha4YanbHoro

6 KypcrBom BblaeneHbl TeMbl, UMeroLwme npo¢ecc1/|0Haano 3Ha4YMMYHO HanpaB/1EeHHOCTb.
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3/IEKTPUYECKOrO U1
3/1eKTPOMEXAHUYECKOTO
obopyposaHus, MOK.02.01
TunoBble TEXHONOTUYECKUE
npouecchl 06CNyKNUBaHNSA
ObITOBbIX MALIWH U
npubopos.

cpeaHero
npotheccMoHanbHOro
obpasosaHus / B. O.
Omutpuesa. — 2-e
u3g., ctep. — M.:
N3paTenbCKnm UeHTp
«Akapgemusay, 2019. -
448 c.

Pewenune 3agay c 2 Ypok peleHus ObwenpodeccmoHanbHble OmuTpuesa, B. .
npogeccnoHanbHoM 3apav AVCLUUNANHDI: ®usnka pas OueHkKa pelweHus
HanpaB/ieHHOCTbIO 10 InekTpobe30nacHoCTb, npodeccui u 3apay
pasgeny «MexaHuka» INeKTPOTEXHUKA, cneuunanbHocTew npocheccMoHanbHo
MEeXAMCUMNANHAPHbIE TEXHWUYECKOro ¥ HampaBneHHOCTU
kypcbl: MOK.01.03 OcHoBbl [ npoduns: yuebHUK
TeXHUYEeCKOMN IKkcnayaTaumumu |ans
1 06CNyKMBaAHUA 06pa3oBaTeibHbIX
3NeKTPUYECKOro un yYpexaeHuni
3NeKTPOMEXaHNYeCKoro Ha4YanbHoro u
obopyposanus, MOK.02.01 |cpegHero
TunoBble TexHoNOrMYeckne |NpodecCcMoHanbHOro
npouecchl 06cnyKUBaHMUs obpasoBaHus / B. O.
ObITOBBIX MALIWH U1 Omutpuesa. — 2-e
npnbopos.. u3g., crep. — M.:
N3paTenbCKUi LeHTp
«Akapemusay, 2019. -
448 c.
Paspen 2. 34
MonekynspHas
bu3nka u
TEpMOAMHAMMKA
Tema 2.1 6
OcHOBbI MONEKYNAPHO
- KUHETUYECKOM
Teopun
OcHOBHble MONOXeHUA |2 KoMmbuHUpOBaHHbI
MOJIEKYNAPHO-  ypoK
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KUHETUYECKOW
Teopun. CrpoeHue
ra3oobpasHblx,
KUOKWUX U TBEPAbBIX TEN

TectupoBaHue

9 OcHoBHOe ypaBHeHUe KoMbuHMpOoBaHHbI YcTHbIN
MONIEKYNAPHO-  ypoK (hpOHTaNbHBIN
KMHETMYEeCKON Teopum onpoc
rasos. Temnepatypa u
ee usmepeHue

10 YpaBHenne KombuHupoBaHHbl |06uenpodeccuoHanbHble Imutpuesa, B. ®. 06opypnoBaHue OueHka peweHus
COCTOAHUA 7l YPOK AVCLUNANHDI: ®usnka pas nabopatopuu pacyeTHbIX 3apay
upgeanbHoro rasa INEKTPOTEXHUKA, npodeccui u MaTepuanoBeaeHus
la30Bbie 3aKOHbI MatepuanoBegeHue, cneuunanbHocTew

N3meputenbHas TeXHUKA, TEXHUYECKOrOo 06opypoBaHue
MeXAUCUMNAUHAPHBIE KypChl | NPOduUAs: yyebHUK | MacTepCKUX
MJK.04.01 CnecapHoe u ans cnecapHo-
cnecapHo- cbopoyHoe aeno, [0b6pasoBaTebHbIX MeXaHWYeCKOoW
MIK.04.02 yupexaeHui 3NIEKTPOMOHTAXKHOW
INeKTPOMOHTaXHOE fieno, Ha4yanbHOro v
MJK.01.03 OcHoBbl cpefHero
TeXHUYEeCKOM aKcnayataumu |npoceccMoHanbHoro
1 06CNYKMBaAHMA obpasoBaHus / B. ®.
3NEKTPUYECKOro U [muTpunesa. — 2-e
3N1eKTPOMEXaHUYeCcKoro u3g., crep. — M.:
o6opynoBaHus N3paTenbckuin LeHTp

«Axkapemunay, 2019. -

448 c.

11 JlabopatopHas JlabopaTopHoe OueHka
pa6ota N°1 UzyyeHue 3aHATHE BbINOJHEHUA
OAHOrO U3 nabopatopHoii
“3onpoLeccos paboTsl

12 Pewenue 3agay c Ypok pelweHus ObwenpodeccrmoHanbHble OmuTpuesa, B. ©. OueHka pewweHus
npogeccnoHanbHoM 3apav AVCLUNAUHDI: ®usnka pis 3apau
HanpasseHHOCTbIO INEKTPOTEXHUKA, npodeccui u npohecCcMoHanbHo

MatepuanoBepaeHue, cneuuanbHocTew  HanpaBAEHHOCTH
N3meputenbHas TEXHUKA, TEXHUYECKOro
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MeXAMCLUUNANHAPHbIE KYPCh
MJK.04.01 CnecapHoe u
cnecapHo- cbopoyHoe fieno,
MJIK.04.02
INEKTPOMOHTAKHOE [iENO,
MJK.01.03 OcHoBbl
TEXHUYECKOMN IKCNyaTaymu
1 06CNyKMBaAHUA
3NIEKTPUYECKOTO W

npouns: yyebHuK
Ans
06pa3oBaTeibHbIX
yupexneHui
HaYyanbHOro M
CpeaHero
npoteccuoHanbHoro
obpasosaHus / B. O.
Omutpuesa. — 2-e

3NeKTPOMEexXaHU4YecKoro n3g., crep. — M.:
obopynoBaHus N3paTenbckuin LeHTp
«AKkapemunay, 2019. -
448 ¢
Tema 2.2
OcHoBbl
TEPMOJMHAMUKM
13 BHyTpeHHAA 3Heprus KoM6uHMpoBaHHbI TectupoBaHue
MAeanLHoro rasa. 7 YpOK
YpaBHeHuWe TennoBoro
banaHca
14 NepBoe Havano KoMOuHMpOBaHHbI WHauBuayanbHbIi
TepMOLUHAMUKK. 7 YpOK YCTHbI onpoc
Bropoe Havano
TepMOJMHAMUKM
15 TennoBbie gBuratenu. KombuHupoBaHHbl |06wenpoteccnoHanbHble OmuTpuesa, B. ©. O6opypoBaHue OueHka pelweHus
KIJ] rennosoro 7 YPOK AUCLUNAUHBI: ®usnka pas nabopatopuu KayeCTBEHHbIX U1
Asurarens INEeKTPOTEXHUKA, npodeccui u TexHuveckoi pacyeTHbIX 3apay
MatepuanoBepaeHue u gns cneuuanbHoCTew MeXaHWKM
U3yyeHus TEXHUYECKOro
MEXAMUCLMUNANHAPHBIX npoduns: yuebHUK
kypcoe: MK.01.03 OcHoBbl |ans 06opynoBaHue
TeXHWYECKOM 3KCnyaTaumMu |obpasoBaTesbHbIX nabopatopuu
1 06CNyKMBaHUA yupexaeHui 3neKTpoCcHabxeHue
3NEKTPUYECKOrOo U Ha4yanbHOro W
3NEeKTPOMEXaHUYEeCKOro CpeaHero
060pyaoBaHuUA npotheccMoHanbHoro
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obpasosaHus / B. ®.
Omutpuesa. — 2-e
u3g., ctep. — M.:
N3paTenbCckui ueHTp
«Akapemuay, 2019. -
448 c.

16 Pewenune 3agay c Ypok peleHus ObwenpodeccmoHanbHble OmuTpuesa, B. . OueHka pelweHus
npogeccnoHanbHou 3apjay AUCLMMAWHbI: ®usuka ans 3afjay
HanpasieHHOCTbIO INEeKTPOTEXHUKA, npoceccui u npogeccnoHanbHo

MatepuanoBepaeHue v gnsa cneuunanbHocTew ¥ HanpaBNEeHHOCTH
U3y4yeHus TEXHWUYECKOro
MEXAMUCLUNANHAPHBIX npodunsn: yyebHuk
Kypcos: MIK.01.03 OcHoBbl |ans
TEXHUYECKOMN 3KcnyaTaumMmu |06pa3oBaTebHbIX
n 06CNYKUBaHUSA yYpexaeHuni
3NeKTPUYECKOro u Ha4YanbHoro u
3NeKTPOMEexXaHU4YecKoro cpeaHero
o6opynoBaHms. npodeccuoHanbHoro
obpasoBaHus / B. ®.
Omutpuesa. — 2-e
u3g., crep. — M.:
N3paTenbCkum LeHTp
«AKkapemunay, 2019. -
448 c.
Tema 2.3
ArperaTtHble
COCTOSIHUA BellecTBa U
tha3oBble nepexopbl

17 WcnapeHue u Kom6uHMpoBaHHbI TectupoBaHue
KOHAeHcauma. 7l YPOK
HacblweHHbIN nap 1
ero CBOMCTBA.

18 JlabopatopHas JlabopaTopHoe ObwenpodeccrmoHanbHble | [mutpuesa, B. O. 06opypoBaHue OueHka
pabota Ne2 3aHATHe AVNCUMUNANHDI: ®usuka ans nabopatopuu BbIMOJIHEHUA
OnpegeneHue InekTpobe3onacHoCTb, npodeccui u MaTepuanoBefeHUs |n1abopaTopHOi
BJIa)XHOCTU BO3JyXa MatepuanoBepeHue, cneuuanbHoCTew paboTbl
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MeXAMUCUMNIUHAPHbIe
Kypcbl: MOK.01.03 OcHoBbl
TEXHUYECKOMN 3KcnayaTaLmu
n 06CNYKUBaAHUA
3/1eKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO
o6opypoBaHus, MOK.02.01
TunoBble TexHoNOrUYecKue
npoueccsl 06cnyxKM1BaHuUA
ObITOBbIX MAlIWMH 1 MPUOOPOB

TEXHWYECKOro
npocunsa: yuebHuUK
ans
06pa3oBaTeibHbIX
yYpexaeHunn
Ha4YanbHoro u
CpeaHero
npoteccMoHanbHoro
obpazosaHus / B. 0.
ImuTpuesa. — 2-e
u3g., crep. — M.:
N3paTenbCKkui LeHTp
«Akapemusay, 2019. -
448 c.

19 CBolicTBa KMAKOCTEN. KoMOMHMpPOBaHHbI YcTHbIN
[oBEPXHOCTHBIN CNOW  ypOK (hpOHTaNbHBIN
KUOKOCTU. onpoc
KanunnapHole
ABNEHUA

20 JlabopatopHas JlabopaTopHoe ObwenpodeccmoHanbHble | [muTpuesa, B. O. 06opypoBaHue OueHka
pabota Ne 3 3aHATHe ANCLMNANHbI: Ousnka pos nabopartopuu BbINOJIHEHUA
Onpepenenne MatepuanoBepeHue, npodeccuii u 3/IeKTpUYeCcKorom | nabopaTopHom
Ko3(ppuymnenTa MeXAMCLUUNANHAPHbIE cneymanbHoCTeN 3NIeKTpOMexXaHUYecK |paboTsl
NOBEPXHOCTHOIO Kypcbli: MOK.01.03 OCHOBbI | TEXHMYECKOTO oro o6opynoBaHus;

HaTAXEHUA XUOKOCTHU

TEXHUYECKOMN IKCNNyaTaLmu
1 06CNYKUBAHMUA
3NIeKTPUYECKOTO U
3NEeKTPOMEXaHUYECKOro
obopyposaHus, MOK.02.01
TunoBble TEXHONOrNYECKNE
npouecchl 06CnyX1BaHus
ObITOBbIX MalIMH U NPUOOPOB

npoduns: yuebHuUK
ans
00pa3oBaTeibHbIX
yupexaeHun
HA4yanbHOro M
CpeaHero
npotheccMoHanbHOro
obpasosaHus / B. ®.
ImuTpunesa. — 2-e
n3g., ctep. — M.:
N3paTenbCKuUn LEeHTp

06opynoBaHue
nabopatopuu
MaTepuUanoBeAeHHUs
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«Akapemuay, 2019. -
448 c.

21 Kpuctannuueckue un KoMOMHMpPOBaHHbI TecTupoBaHue
amopdHsble Tena. 7 YPOK
CBoiicTBa TBEpAbIX TEN

22 Tennosoe KombuHupoBaHHbl |06wenpoteccnoHanbHble Imutpuesa, B. ®. 06opypoBaHue OueHka peweHus
pacuimnpeHue TBepAbIX 7 YPOK AVNCUUNANHDI: ®usnka pos nabopatopuu KayeCTBEHHbIX 1
TeN U KNJAKOCTeN InekTpobe3onacHoCTb, npodeccuit u MaTepuanoBefeHNUsa. |pacyeTHbIX 3afay

MatepuanosepgeHue, cneuuanbHocTen
MEXANCLUNANHAPHbIE TEXHUYECKOro 06opynoBaHue
kypcbl: MOK.01.03 OcHoBbl  [npoduns: yyeOHUK | MACTepCKUX
TEXHWUYECKOMN 3KcnayaTauuu |gna cnecapHo-
n 06CNYKUBaHUSA o6pa3oBaTesibHbIX MeXaHWYeCKOoW
3NeKTPUYECKOro u yupexaeHui 3NIEKTPOMOHTAXKHOW
3NeKTPOMEexXaHU4YecKoro Ha4yanbHOro v
obopyposaHus, MOK.02.01 |cpepHero
TunoBble TexHoNOrMYeckne |NpodeccuoHanbHoro
npouecchl 06cnyKMBaHms obpasoBaHus / B. ®.
ObITOBbIX MaLWWH 1 Npubopos | AMuTpueBa. — 2-e

u3g., crep. — M.:

N3paTenbCkum LeHTp

«AKkapemunay, 2019. -

448 c.

23 Pewenune 3agay c KombuHupoBaHHbl |06wenpodeccuoHanbHblie | AmuTpuesa, B. . OueHkKa peleHus
npogeccuoHanbHoM  ypokK AUCLUNINHBI: Ousnka pos 3afjay
HanpasieHHOCTbIO InekTpobesonacHocTb npodeccui u npocheccMoHanbHo

INEeKTPOTEXHUKA, cneymanbHocTe  HanpaBNEHHOCTH
MatepuanoBepaeHue, TEXHUYECKOro

MeXAMCUUNAUHAPHbIE
Kypcbl: MAK.01.03 OcHoBbl
TEXHUYECKOMN 3KCNNyaTaLmu
1 06CNyKMBaAHUA
INEKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO
obopynosanus, MAK.02.01
TunoBble TEXHONOrNYecKne

npoduns: yuebHUK
Ans
06pa3oBaTeibHbIX
yupexaeHuni
HaYanbHoro un
CpeaHero
npoheccUoHanbHoro
obpasosaHus / B. O,
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npoueccsl 06cnyKnBaHuUA
ObITOBbIX MALIKH U NPUOOPOB

Imutpuesa. — 2-e
u3g., crep. — M.:
N3paTenbCKnm UeHTp
«Akapgemusay, 2019. -
448 c.

24 KoHTponbHas pabota |2 Ypok npoBepku u OueHka
N21 «MonekynapHas KOHTPONA 3HaHWUA KOHTPOJIbHOM
tbu3nka n paboTbl
TEpMOJMHAMUKAY
Pa3pen 3. 74
IneKTpoaMHaMuKa
Tema 3.1 10
IneKTpuyeckoe none
25 Inektpuyeckue 2 KombuHupoBaHHbl |06wenpodeccnoHanbHble OmuTpuesa, B. ©. 06opypoBaHue OueHka pelweHus
3apagsl. 3aKoH 7l YPOK AVNCUUNANHDI: dusnka pos nabopatopuu KayeCTBEHHbIX
coxpaHeHus 3apaja. INeKTPOTEXHUKA, npodeccui u INeKTpOTeXHMKM M |3afay
3akon KynoHa N3meputenbHas TeEXHUKA, cneymanbHocTe ANEKTPOHUKM OpoHTanbHbIiA
InekTpobe3onacHoCTb, TEXHUYECKOro MUCbMEHH bl
MEXAUCLUNAUHAPHbIE npoduns: yuebHUK onpoc
kypcbl: MAK.01.03 OcHoBbl | ans
TeXHUYECKOMN 3KcnNyaTaummu |06pa3oBaTebHbIX
n 06CNyKUBaHUA yupexaeHui
3NEKTPUYECKOTO U HAYanbHOro M
3NeKTPOMEXaHUYecKoro cpeaHero
o6opyposaHus, MOK.02.01 |npodeccnoHanbHOro
TunoBble TexHonornyeckne |obpasosaHus / B. @.
npoueccsl 06CnyKMUBaHMUA Omutpuesa. — 2-e
ObITOBbIX MallMH U NPUOOPOB | M3A., cTep. — M.:
N3paTenbCKui LeHTp
«Akapemusay, 2019. -
448 c.
26 InekTpuyeckoe none. |2 KoMOuHMpOBaHHbI OueHKa pelweHus
HanpsxeHHOCTb 7 YPOK KayeCTBEHHbIX U1

INIEKTPUYECKOro nona

Pac4YeTHbIX 3aaay
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27 [poBogHuku n KombunupoBaHHbl |06wenpodeccnoHanbHble | [AMuTpuesa, B. ©. O06opypoBaHue OueHKa pelweHus
AUINNEKTPUKN B 7 YPOK AVNCUUNANHDI: ®usnka pos nabopatopuu Kelc-3aaHui
3/IeKTpHYeCcKoM noJse INeKTpoTEXHUKA, npodeccuii u InekTpoCHabXeHUs.

MatepuanoBepaeHue, cneuunanbHocTew 06opypoBaHue
N3meputenbHas TEXHUKA, TEXHUYECKOrO MacTepCKux
InekTpobe3onacHoCTb, npocunsn: yuebHUK | cnecapHo-
MEXANUCLUMUNAUHAPHbIE ans MeXaHWYeCKOM
kypcbli: MAK.01.03 OcHoBbl | 06pa3oBaTeNnbHbIX 3NIEKTPOMOHTAXKHOM
TEXHUYECKOMN 3KCNIyaTauumn |yupexaeHun

U 06CNyKNUBaHUSA Ha4yanbHOro v

3NEKTPUYECKOrO U cpefHero

3NeKTPOMEexXaHU4YecKoro npocteccMoHanbHoro

obopypoBaHus, MOK.02.01 |o6pa3oBanus / B. O.

TunoBble TexHonornyeckne |[mutpuesa. — 2-e

npoueccsl 06cnyxnBaHus n3p., ctep. — M.:

ObITOBBIX MALIWH U N3paTenbCckuin LeHTp

npubopos. «Akagemuay, 2019. -

MJK 02.02 lnarHocTukam |448 c.

KOHTPO/Ib TEXHUYECKOr0

COCTOAHUA ObITOBON TEXHMKM

28 MoTeHuman. Pabota KoMOMHMpPOBaHHbI ®poHTanbHbI
cun  ypoK MUCbMEHHbIW
3NEeKTPOCTaTUYeCcKOro onpoc
nons

29 KoHpencatopsl. KombunuposaHHbl |06wenpodeccuoHanbHble | AmuTpuesa, B. O. 06opypoBaHue OueHka pelweHus
IHeprus 7 YpOK AVNCUUNANHDI: ®usnka pis nabopartopuu KayeCTBEHHbIX U1
3/IeKTPNYECKOro nons INeKTpoTeXHUKA, npodeccuii u INEeKTPOTEXHUKM U | pacyeTHbIX 3aaau

MatepuanoBepaeHue, cneuuanbHocTew 3NEKTPOHUKM
N3meputenbHas TEXHUKA, TEXHUYECKOro
InekTpobe30nacHoCTh, npoduns: yuebHUK

MeXaucumMninHapHble

ans

kypcbl: MAK.01.03 OcHoBbl | 06pa3oBaTeNnbHbIX
TEXHUYECKOM IKCNAyaTaUmMmn |yupexaeHui

1 06CNyKMBaAHUA HayanbHOTO W
3NEKTPUYECKOro U CpeaHero
3NEKTPOMEXAHUYECKOTO npotheCcCcMoHanbHOro
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obopyposaHus, MOK.02.01
TuNoBble TEXHONOrNYECKNE
npouecchl 06cnyKMBaHus
ObITOBBIX MALIWH K1
npubopos. MK 02.02
JMarHocTMKa n KOHTpoNb
TEXHUYECKOTO COCTOAHMUSA
ObITOBOI TEXHUKH

obpasosaHus / B. ®.
Omutpuesa. — 2-e
u3g., ctep. — M.:
N3paTenbCckui ueHTp
«Akapemuay, 2019. -
448 c.

30 JlabopatopHas JlabopatopHoe ObwenpodeccrmoHanbHble | [muTpuesa, B. O. 06opypoBaHue OueHka
paboTa N°4 3aHATUE AVNCLMNANHDI: ®usnka pas nabopatopuu BbINOJIHEHUA
Onpegeneune INEKTPOTEXHUKA, npodeccuit u INEeKTPOTEXHUKM U |nabopaTopHOM
INIeKTPUYECKOH MatepuanoBepeHue, cneymanbHoCTEN INEKTPOHMUKH paboTsl
eMKOCTH N3meputenbHas TEXHUKA, TEXHUYECKOrO0
KOHZeHCcaTopos InekTpobe3onacHoCTb, npoduns: yuebHuK

MeXAMCLUUNAUHAPHbIe Ans

kypcbl: MOK.01.03 OcHoBbl | 0Opa3oBaTenbHbIX

TeXHUYECKOMN 3KCNyaTauuu |yupexaeHunii

1 06CNyKMBaAHUA HAYanbHOro M

3NEKTPUYECKOTO U cpefHero

3NEeKTPOMEXAHUYECKOrO npoctheccMoHanbHOro

obopyposaHus, MK.02.01 |o6pa3oeanus / B. ©.

TunoBble TexHonormyeckne |[mutpuesa. — 2-e

npouecchl 06CnyKn1BaHMUA u3p., ctep. — M.:

ObITOBbIX MaLWWH 1 Npubopos | 3aaTenbckuin LEHTP
«Akapemusay, 2019. -
448 c.

31 Pewenue 3agay c Ypok pelweHus ObwenpodeccrmoHanbHble OmuTpuesa, B. ©. OueHka pewweHus

npogeccnoHanbHoh
HanpassIeHHOCTbIO

3ajay

AVNCUUNANHDI:
INeKTpoTeXHUKA,
MartepuanoBepeHue,
N3meputenbHas TeXHUKA,
InekTpobe3onacHoCTk,
MEXAMUCLUMUNAUHAPHbIE
Kypcbl: MOK.01.03 OcHoBbl
TeXHUYEeCKOM 3KcnayaTaymu
1 06CNyKMBaAHUA

®usunka pnsa
npodeccuit u
cnewunanbHocTen
TEXHWYECKOTrO
npoduns: yuebHUK
ans
06pa3oBaTeNibHbIX
yupexaeHun
Ha4YaNnbHoro u

3afay

npoecCcMoHanbHo
¥ HanpaBieHHOCTH
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3/1eKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO
obopyposaHus, MOK.02.01
TunoBble TeXHONOrMYECKUE
npoueccsl 06cnyKnBaHus
ObITOBbIX MALWH 1 MPUGOPOB

cpeaHero
npotheccMoHanbHOro
obpasosaHus / B. O.
Omutpuesa. — 2-e
u3g., ctep. — M.:
N3paTenbCKnm UeHTp
«Akapemusay, 2019. -
448 c.

Tema 3.2
3aKOHbI MOCTOAHHOIO
TOKa

10

32

Ycnosus,
HeoOXoauMble Ans
BO3HUKHOBEHMUSA
3NEKTPUYECKOTO TOKa.
CunaToKa u naoTHOCTb
TOKa.

KoMOuHMpOBaHHbI
7 YpOK

TectupoBaHue

33

JlabopatopHas
pabota N25
Onpepenenune
YAEeNbHOro
COnpoTUBAEHUS
NpoBOJHUKA

JlabopaTopHoe
3aHATHE

ObwenpodeccrmoHanbHble
AUCUMNAUHbI:
IneKTpoTEXHUK],
InekTpobEe30NacHOCTS,
N3meputenbHas TEXHUKA,
MeXAMCLUUNANHAPHbIE
kypcbl: MAK.01.03 OcHoBbl
TEXHUYECKOMN IKCNNyaTaLmu
1 06CNYKUBAHMUA
3NIeKTPUYECKOTO U
3NEeKTPOMEXaHUYECKOro
obopyposaHus, MOK.02.01
TunoBble TeEXHONOrNYeCKue
npouecchl 06CnyX1BaHus
ObITOBbIX MalIMH U NPUOOPOB

OmuTpuesa, B. ©.
®usunka gns
npodeccuit u
cneyuanbHoCTE
TEXHUYECKOrO
npoduns: yuebHuUK
ans
06pa3oBaTe/ibHbIX
yupexaeHun
HA4yanbHOro M
CpeAHero
npoceccMoHanbHoro
obpasosaHus / B. ®.
ImuTpunesa. — 2-e
u3g., crep. — M.:
N3paTenbCKum LeHTp
«Akapemuay, 2019. -
448 c.

O06opypoBaHue
nabopatopuu
INEKTPOTEXHUKU U
3NEKTPOHMKN

OueHka
BbINOJIHEHUA
nabopartopHoMm
paboThl
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34 3aBucumoctp Kom6uHuposaHHbl |O6wenpodeccuonansHble | Imutpuesa, B. O. 06opynoBaHue OueHKa pelweHus
3/1eKTPHYECKOro M ypoK AVNCLMUNANHDI: dusnka pns nabopatopuu KayeCTBEHHbIX 1
ConpoTUBAEHUA INeKTpoTEXHUKA, npodeccuii u INEKTPOTEXHUKMU U | pacyeTHbIX 3aaau
NpOBOJHUKOB OT MartepuanoBepeHue, cneymanbHoOCTEN INEKTPOHMUKM
Temneparypesi. N3mepuTenbHas TEXHUKA, TEXHUYECKOrO
CBepxnpoBognMocTh InekTpobe3onacHoCTb, npocunsa: yuebHuUK

MeXAMCLUUNAUHAPHbIE Ans
kypcbli: MAK.01.03 OcHoBbl | 06pa3oBaTeNnbHbIX
TEXHUYECKOMN 3KCNIyaTauumn |yupexaeHun
n 06CNyKUBaHUSA HaYanbHOro W
3NEKTPUYECKOrO U cpefHero
3/1eKTPOMEXaHNYeCKOro npogeccmoHanbHoro
obopyposaHus, MOK.02.01 |o6pa3oBaHus / B. O.
Tunosble TexHonornyeckue |[imutpuesa. — 2-e
npoueccsl 06cnyxnBaHus n3p., ctep. — M.:
ObITOBBIX MALWWH 1 MPUOOPOB | 3aaTenbCkuit LeHTp
«AKkapemunay, 20109. -
448 c.

35 NabopartopHas JlabopatopHoe O6wenpodeccuoHansHele | [Imutpuesa, B. O. 06opynoBaHue OueHka
pabota N°6 3aHATHe AVNCLMUNINHbI: du3nka gns nabopatopuu BbINOJIHEHUA
Onpepenenune INEKTPOTEXHUKA, npodeccuii u IneKkTpoTEXHUKM M |nabopaTopHoii
TepMUYECKOro InekTpobe3onacHoCTb, cneymanbHoCTEN INEKTPOHMUKM paborsl
Ko3gppuymnenta MartepuanoBepeHue, TEXHUYECKOro

ConpoTuBieHnsa meau

MEXAMCLUUNAUHAPHbIE
Kypcbl: MAK.01.03 OcHoBbl
TEXHUYECKOM IKCNNyaTaL i
1 06CNyKMBaAHUA
3NEKTPUUYECKOTO U
3/1eKTPOMEXaHUYECKOrO
obopyposaHus, MOK.02.01
TunoBble TexHONOrMYecKue
npouecchl 06CnyX1BaHus
ObITOBLIX MAlIWUH U NPUOOPOB

npodunsn: yyebHUK
ans
06pa3oBaTeibHbIX
yupexaeHunn
HaYyanbHOro v
cpefHero
npocteccMoHanbHOro
obpasosaHus / B. ®.
ImuTpunesa. — 2-e
u3g., crep. — M.:
N3paTenbCckui LueHTp
«Axkapemuay, 2019. -
448 C.
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36 3akon Oma gna Kom6buHuposaHHbl |06wenpodeccuoHansHble | Imutpuesa, B. O. 06opynoBaHue OueHKa pelweHus
yy4acrka yenu. 3aKoH M ypoK AVNCLMUNANHDI: dusnka pns nabopatopuu KayeCTBEHHbIX 1
Oma gna noaHo#H INeKTpoTEXHUKA, npodeccuii u INEKTPOTEXHUKMU U | pacyeTHbIX 3aaau
yenu MartepuanoBepeHue, cneymanbHoOCTEN INEKTPOHMUKM

N3mepuTenbHas TEXHUKA, TEXHUYECKOrO
InekTpobe3onacHoCTb, npocunsa: yuebHuUK
MEXANUCLUMUNAUHAPHbIE Ans

kypcbli: MAK.01.03 OcHoBbl | 06pa3oBaTeNnbHbIX
TEXHUYECKOMN 3KCNIyaTauumn |yupexaeHun

n 06CNyKUBaHUA Ha4yanbHOro v
3NEKTPUYECKOrO U cpefHero
3NeKTPOMEexXaHU4YecKoro npocteccMoHanbHoro
obopyposaHus, MOK.02.01 |o6pa3oBaHus / B. O.
TunoBble TexHonornyeckne |[mutpuesa. — 2-e
npoueccsl 06cnyxnBaHus n3p., ctep. — M.:
ObITOBLIX MALIWH U N3patenbckuin LeHTp
npubopos. «Akagemuay, 2019. -
MJK 02.02 lnarHocTukam |448 c.

KOHTPO/Ib TEXHUYECKOr0

COCTOAHUA ObITOBON TEXHMKM

37 JlabopatopHas JlabopaTopHoe ObwenpodeccuoHanbHble | AMuTpuesa, B. O. 06opynoBaHue OueHka
pabota Ne7 3aHATUe AVNCLMUNINHbI: ®u3nka gns nabopatopuu BbINOJIHEHUA
U3smepenune 3[]C n INEeKTPOTEXHUKA, npodeccuit u INeKTPOTEXHUKU U [nabopaTopHOM
BHYTPEHHEro InekTpobe3onacHoCTb, cneuunanbHocTew INEKTPOHUKH. paboThl
ConpoTUBAEHUSA N3meputenbHas TexHUKa, TEXHUYECKOro JlabopaTopHble

NCTOYHUKA TOKa

MeXAMCUUNAUHAPHbIE
Kypcbl: MAK.01.03 OcHoBbl
TEXHUYECKOMN 3KCNNyaTaLmu
1 06CNyKMBaAHUA
INEKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO
obopyposaHus, MAK.02.01
TunoBble TexHONOrMYecKue
npouecchl 06cnyKMBaHus
ObITOBBIX MALIWH M NPUOOPOB

npoduns: yuebHUK
Ans
06pa3oBaTeibHbIX
yupexaeHuni
HaYanbHoro un
cpefHero
npoheccUoHanbHoro
obpasosaHus / B. ®.
Imutpuesa. — 2-e
u3g., crep. — M.:
N3paTenbCKui LeHTp

cTeHfbl «Ypanoyka»
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«Akapemuay, 2019. -
448 c.

38 InekTpuyeckune yenu. KombunupoBaHHbl |06wenpodeccuoHanbHble | [AMuTpuesa, B. ©. O06opypoBaHue OueHka peweHus
llapannenbHoe n 7 YPOK AVNCUUNANUHDI: dusnka pas nabopatopuu Kelic-3afaHuu
nocnegoBaresibHoe INeKTPOTEXHUKA, npodeccuit u INEKTPOTEXHUKMN U
coeguHeHue InekTpobe3onacHoCTb, cneuunanbHoCcTew 3NEKTPOHUKM
NpOBOJHUKOB N3meputenbHas TeXHUKA, TEXHUYECKOro

MEXAMCUMNANHAPHbIE npoduns: yuebHUK
Kypcbl: MOK.01.03 OcHoBbl | and

TEXHUYECKOM 3KcnayaTauumu |obpasoBaTesibHbIX

1 06CNyKMBaAHUA yupexaeHui
3NeKTPUYECKOro un Ha4yanbHOro v
3NeKTPOMEXaHUYEeCKOro CpeaHero
obopypoBaHus, MOK.02.01 |npodeccnoHanbHOro
TunoBble TexHonoruyeckue |obpasosanus / B. ®.
npoueccsl 06cnyxnBaHus Omutpuesa. — 2-e
ObITOBbIX MALIWH U n3g., crep. — M.:
npuéopos. MK 02.02 N3paTenbCkum LeHTp
JIMarHocTMKa n KOHTpoNb «Akagemuay, 2019. -
TEXHUYECKOro COCTOAHMUSA 448 c.

ObITOBON TEXHMKM

39 JlabopatopHas JlabopaTopHoe ObwenpodeccuoHanbHble | AMuTpuesa, B. O. 06opypnoBaHue OueHka
pabota N° 8 3aHATUe AUCLUNINHBI: Ousnka pos nabopatopuu BbIMOJIHEHUA
U3yyeHue 3akoHoB INeKTPOTEXHMKA, npodeccui u INEKTPOTEXHUKU U |NabopaTopHOiA
nocnefoBatebHoOro InekTpobe3onacHoCTb, cneuunanbHocTew ANEKTPOHUKMH. paboTbl
M napannenbHoro N3meputenbHas TeXHUKA, TEXHUYECKOro JlabopatopHble
coefnHeHn MEXAMCUMNANHAPHbIE npoduns: yuebHUK | cTeHAbl «Ypanouka»

NpoBOJJHUKOB kypcbl: MAK.01.03 OcHoBbl | ans

TEXHWYECKOMN IKCNNyaTalymu
1 06CNYKUBaAHMUA
3NEKTPUUYECKOTO U
3NEKTPOMEXaHUYECKOro
obopyposaHus, MAK.02.01
TunoBble TEXHONOrMYECKHE
npouecchl 06CNyKMUBaHMUA
ObITOBbIX MALIWH 1 NTPUOOPOB

00pa3oBaTeibHbIX
yupexaeHun
HaYyanbHOro v
cCpeaHero
npocteccMoHanbHOro
obpasosaHus / B. ®.
[muTpunesa. — 2-e
u3g., crep. — M.:
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N3paTenbCckui LueHTp
«Akapgemusay, 2019. -
448 c.

40 3akon [xoynsa- KombuHupoBaHHbl |06wenpoteccnoHanbHble Imutpuesa, B. ®. O06opypoBaHue OueHka peweHus
Jlenya. Pabora u 7 YPOK AVNCUUNANHDI: ®usnka pos nabopatopuu KaueCTBEHHbIX 1
MOUHOCTb INeKTpoTEXHUKA, npodeccuii u INEKTPOTEXHUKMU U | pacyeTHbIX 3aaau
MOCTOAHHOI O TOKa MatepuanoBepaeHue, cneuunanbHocTew INEKTPOHMUKM

N3mepuTenbHas TEXHUKA, TEXHUYECKOro
InekTpobe3onacHoCTb, npocunsa: yuebHuUK
MeXAMCUUNAUHAPHbIE Ans
kypcbli: MOK.01.03 OcHoBbl | 0Opa3oBaTenbHbIX
TeXHUYECKOMN 3KCNyaTauuu |yupexaeHunii
n 06CNYKUBaHUA HAYanbHOro M
3NEKTPUYECKOTO U cpefHero
3N1eKTPOMEXAHUYECKOTO npogeccmoHanbHoro
obopypoBaHus, MOK.02.01 |o6pa3oBanus / B. O.
TunoBble TexHonornyeckue |[Amutpuesa. — 2-e
npoueccsl 06cnyKnBaHuUsA n3g., ctep. — M.:
ObITOBbIX MaLWWH 1 Npubopos | 3aaTenbckuin LEHTP
«Akapemusay, 2019. -
448 c.

41 JlabopatopHas JlabopaTopHoe ObwenpodeccuoHanbHble | AMuTpuesa, B. O. 06opypnoBaHue OueHka
pa6ota N°9 3aHATUe AVNCLMUNINHbI: ®u3nka gns nabopatopuu BbINOJHEHUA
UccnepgoBanue IneKTPOTEXHUKA, npodeccuii u INEKTPOTEXHUKU U |NabopaTopHOiA
3aBUCUMOCTH InekTpobe3onacHoCTb, cneymanbHoCTEN INEKTPOHMUKM paborsl
MOUHOCTH N1aMITbl N3meputenbHas TeXHUKA, TEXHUYECKOTO

HakanuBaHusa oT
Hanps)KeHusa Ha eé
3axunmax

MEXAUCUMNIUHAPHbIE
kypcbl: MAK.01.03 OcHoBbl
TEXHWYECKOMN IKCNNyaTalymu
1 06CNYKUBaAHMUA
3/1eKTPUYECKOTO U
3/1eKTPOMEXaHUYECKOrO
obopyposaHus, MOK.02.01
Tunosble TexHONOrMYeCKUE
npouecchl 06CNyKMUBaHMUA
ObITOBbIX MalIWH U NPUOOPOB

npocunsa: yuebHUK
ans
00pa3oBaTeibHbIX
yupexaeHun
HaYyanbHOro v
cCpeaHero
npocteccMoHanbHOro
obpasosaHus / B. ®.
ImuTpuesa. — 2-e
u3g., crep. — M.:
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N3paTenbCckui LueHTp
«Akapgemusay, 2019. -
448 c.

42 JlabopatopHas JlabopatopHoe O6wenpodeccnoHansHble | AMuTpuesa, B. O. O06opypoBaHue OueHka
pabota N210 3aHATHE AUCLUNINHBI: Ousnka pns nabopatopuu BbINOJHEHUSA
Onpepenenne KI1Jj INeKTPOTEXHUKA, npodeccuit u InekTpoTeEXHUKU U [nabopaTopHOM
INEKTPONANTKU InekTpobe3onacHoCTb, cneymanbHocTeN 3NEKTPOHUKH paboTbl

MEXANUCUMUNAUHAPHbIE TEXHUYECKOrO

Kypcbl: MAK.01.03 OcHoBbl  |npoduns: yuebHuUK

TeXHWYECKOMN 3KCnNyaTauum |Ans

1 06CNyKMBaAHUA 06pa3oBaTesibHbIX

3NEKTPUYECKOTO U yupexaeHuii

3N1eKTPOMEXAHUYECKOT0 HAYanbHOro M

obopyposaHus, MOK.02.01 |cpepHero

TunoBble TexHoNOrMYeCckue | NpocheccUoHanbHOro

npouecchl 06cnyKmBaHus obpasoBaHus / B. ®.

ObITOBbIX MaLWWH U Npubopos | AMuTpueBa. — 2-e
u3g., crep. — M.:
N3paTenbCKnUm UeHTp
«Akapemusay, 2019. -
448 c.

43 Pewenne 3agay c Ypok peweHus ObwenpodeccuoHanbHble | AMuTpuesa, B. O. OueHka pelweHus

npogeccuoHanbHoM
Hanpas/eHHOCTbIO

3agay

ANCLMNANHbI:
IneKTPOTEXHUKA,
MartepuanoBepeHue,
N3meputenbHas TeXHUKA,
InekTpobe3onacHoCTk,
MeXAMCUUNAUHAPHbIE
Kypcbl: MAK.01.03 OcHoBbl
TEXHWYECKOMN 3KCNNyaTaLmu
1 06CNYKUBAHMUA
3NEKTPUYECKOrO U
3N1eKTPOMEXAHUYECKOTO
obopyposaHus, MOK.02.01
TunoBble TEXHONOrNYECKHE

®usunka gns
npodeccuit u
cneumanbHocTen
TEXHUYECKOro
npoduns: yuebHUK
ans
00pa3oBaTeibHbIX
yupexaeHun
HaYyanbHOro v
CpeAHero
npocteccMoHanbHOro
obpasosaHus / B. ®.
[muTpunesa. — 2-e
u3g., crep. — M.:

3agay
npodeccUoHanbHo
n
HanpaBiEHHOCTU.
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npoueccsl 06CnyKUBaHUA
ObITOBbIX MALIKH U NPUOOPOB

N3paTenbCcKkui LueHTp
«Akapgemusay, 2019. -
448 c.

44 Pewenne 3agay c YpoK peleHus ObwenpodeccrmoHanbHblie | [iMuTpuesa, B. ©. OueHKa pelweHus
npogeccnoHanbHoM 3agau ANCLMUNANHDI: ®usnka pos 3apau
HanpasseHHOCTbIO INeKTPOTEXHUKA, npoceccuii u npothecCcMoHaNbHoO

MartepuanoBepeHue, cneumanbHocTen 7]
N3meputenbHas TEXHUKA, TEXHUYECKOrO HanpaBNeHHOCTH.
InekTpobe3onacHoCTb, npoduns: yyebHuUK TectupoBaHue
MeXAMCUUNAUHAPHbIE Ans
kypcbli: MOK.01.03 OcHoBbl | 0Opa3oBaTenbHbIX
TeXHUYECKOMN 3KCNyaTauuu |yupexaeHunii
1 06CNyKMBaAHUA HAYanbHOro M
3NEKTPUYECKOTO U CpeAHero
3N1eKTPOMEXAHUYECKOTO npogeccmoHanbHoro
obopypoBaHus, MOK.02.01 |o6pa3oBanus / B. O.
TunoBble TexHonornyeckue |[Amutpuesa. — 2-e
npouecchl 06cnyKMBaHms n3g., ctep. — M.:
ObITOBbIX MalWMWH 1 NpubopoB | 3aaTenbckuin LEHTP
«Akapemusay, 2019. -
448 c.

45 KoHTponbHas paboTta Ypok npoBepku u OueHka
Ne2 KOHTPONIA 3HaHWA KOHTPOJIbHOW
«INeKTpuyeckoe none. paboThl
3aKOHbl NOCTOAHHOrO
TOKa»

Tema 3.3
INEeKTPUYECKUIA TOK B
Pa3NNYHbIX Cpefiax

46 INEKTPUYECKUIA TOK B KoMOuHMpOBaHHbI OueHKa pelweHus
MeTannax, B 7 ypoK KaueCTBEHHbIX M
INEKTPONUTAXx pacyeTHbIX 3aau

47 JlabopatopHas JlabopaTopHoe ObwenpodeccrmoHanbHble | [mutpuesa, B. O. 06opypoBaHue OueHka
pabora Ne11 3aHATHE ANCUMNAUHDI: Ousuka ans nabopatopuu BbINOJHEHUA

INeKTPOTEXHUKA, npodeccuii u INeKTpOTEXHUKU U [nabopaTopHOM
MatepuanoBepeHue, cneymanbHoCTeN INEKTPOHMKM paboTbl
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Onpepenenue
3/IEKTPOXUMUYECKOTO
IKBUBaJIeHTa MeaN

InekTpobesonacHoCTk,
WN3meputensHas TeXHUKa,
MEXAMCLUMNAUHApPHbIE
Kypcbl: MOK.01.03 OcHoBbl
TEXHUYECKOMN 3KcnayaTaLmu
1 06CNyKMBaAHUA
3/1eKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO
o6opypoBaHus, MOK.02.01
TunoBble TexHONOrMYeCKUe
npoueccsl 06cnyxnBaHusA
ObITOBbIX MalIWMH 1 NPUOOPOB

TEXHUYECKOTO

npocunsa: yuebHuUK

Ans
06pa3oBaTeibHbIX
yypexaeHuni
Ha4YanbHOro
cpegHero

npodeccMoHanbHoro
obpazosaHus / B. 0.

[muTpuesa. — 2-e
u3g., crep. — M.:

N3paTenbCKuUm UeHTp
«Akapemusay, 2019. -

448 c.
48 INEeKTPUYECKUN TOK B Kom6uHMpoBaHHbI OueHKa pelweHus
rasax 7 YPOK KayeCTBEHHbIX
3ajay
49 INEKTPUYECKMI TOK B KoMOUHUPOBaAHHDI OueHka peweHus
BaKyyMme 7 YpOK KayeCTBEHHbIX
3agau
50 IneKkTpudeckuii TOK B KombuHupoBaHHbl |06wenpoteccnoHanbHble OmuTpuesa, B. ©. 06opypoBaHue OueHka pelweHus
nosynpoBogHUKaX 7 YpOK AVNCUUNANUHDI: ®usnka pos nabopatopuu KayeCTBEHHbIX
MatepuanoBegeHue, npodeccuit u INEeKTPOTEXHUKU U |3apad.
INeKTPOTEXHMKA, cneuunanbHocTew INEKTPOHUKH. OpoHTaNbHbIiA
InekTpobe3onacHoCTb, TEXHUYECKOrO0 JlabopatopHble MUCbMEHH bl
N3meputenbHas TeXHUKA, npoduna: y4ebHUK | CTeHABI onpoc
MEXANUCLUNAUHAPHbIE ans «MpOM3neKTpoHUKa»
kypcbli: MAK.01.03 OcHoBbl | 06pa3oBaTenbHbIX
TEXHUYECKOM IKCNAyaTaLUmMmn |yupexaeHui
1 06CNyKMBaAHUA HayanbHOrO W
3NEKTPUYECKOro u CpeaHero
3N1eKTPOMEXaHUYECKOTO npoctheccMoHanbHOro

obopyposaHus, MAK.02.01
TunoBble TexHONOTUYeCKUe
npoLecchl 06CNyKUBAHUS

obpasoBaHus / B. ®.

[Mutpuesa. — 2-e
u3g., crep. — M.:

N3paTenbCKui LeHTp
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ObITOBbIX MALIWH K1
npubopos.

MK 02.02 [InarHocTuKa u
KOHTPONlb TEXHUYECKOTO
COCTOSHUA ObITOBOW TEXHUKM

«Akapemuay, 2019. -
448 c.

51 Pewenne 3agay c YpokK peleHus ObwenpodeccrmoHanbHblie | [iMuTpuesa, B. ©. OueHKa pelweHus
npogeccnoHanbHoM 3apau AVNCUUNANHDI: ®usnka pos 3apau
HanpasseHHOCTbIO MaTepuanoBefeHue, npoceccuii u npothecCcMoHanbHoO

INEeKTPOTEXHUKA, cneuunanbHocTew i HanpaBAEHHOCTH
InekTpobe3onacHoCTb, TEXHUYECKOro
N3meputenbHas TeXHUKA, npoduns: yuebHuK
MEXANCLUUNANHAPHbIE ans
kypcbli: MOK.01.03 OcHoBbl | 0Opa3oBaTenbHbIX
TEXHUYECKOMN IKCNAyaTauumn |yupexaeHun
n 06CNYKUBaHUSA Ha4yanbHOro v
3NEKTPUYECKOrOo U CpeAHero
3NeKTPOMEexXaHU4YecKoro npocteccMoHanbHoro
obopyposaHus, MOK.02.01 |o6pa3oBanus / B. O.
TunoBble TexHonornyeckue |[Amutpuesa. — 2-e
npouecchl 06cnyKMBaHms u3g., crep. — M.:
ObITOBbIX MaLWWH 1 Npubopos | 3aaTenbckuin LEHTP
«Akapemusay, 2019. -
448 c.
Tema 3.4 MaruutHoe
noje

52 MarHuTHOe none. Kom6uHMpoBaHHbI TectupoBaHue
HanpsaeHHOCTb  ypoK
MarHWTHOro nNons

53 Cuna Amnepa. KombuHuposaHHbl |06uienpotdeccuoHanbHble Imutpuesa, B. ®. 06opynoBaHue OueHka pelweHus
[lpumeHeHne cnnbi 7 YPOK AVNCUMUNANHDI: ®usnka pas nabopatopuu KayeCTBEHHbIX U1
Amnepa MatepuanoBepgeHue, npodeccui u INEeKTPOTEXHUKM U | pacyeTHbIX 3aaau

INeKTPOTEXHUKA, cneuunanbHocTen ANEKTPOHUKM
InekTpobe3onacHoCTb, TEXHUYECKOro

N3meputensHas TexHUKa,
MeXAMCUMNANHAPHbIe
Kypcol: MOK.01.03 OcHoBbl

npocunsa: yuebHuUK
Ans
06pa3oBaTe/ibHbIX

31



TEXHUYECKOMN 3KCnayaTaLmu
n 06CNYKUBaAHUA
3/1eKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO
obopyposaHus, MOK.02.01
TunoBble TexHONOrMYECKUE
npoueccsl 06CNyKMUBaHMUSA
ObITOBbIX MALIWH 1 MPUGOPOB

yypexaeHunim
HaYanbHoro u
CpeaHero
npodeccnoHanbHoro
obpasosaHus / B. O.
Imutpuesa. — 2-e
u3g., crep. — M.:
N3paTenbCKnm UeHTp
«Akapemusay, 2019. -
448 c.

54 Cuna JlopeHya. KombuHupoBaHHbl |06wenpodeccnoHanbHble OmuTpuesa, B. O. 06opypoBaHue OueHka pelweHus
MaruuntHbie cBo¥icTBa 7l YPOK AVNCUUNANUHDI: ®usnka pas nabopatopuu KayeCTBEHHbIX 1
BeujecTBa INeKTPOTEXHUKA, npoceccunit u INEeKTPOTEXHUKM U | pacyeTHbIX 3aaau

InekTpobe3onacHoCTb, cneuuanbHocTew 3NEKTPOHUKM
MatepuanoBepeHue, TEXHUYECKOro
N3meputenbHas TEXHUKA, npoduns: yuebHuK
MEXANCLUUNANHAPHbIE ans
kypcbl: MOK.01.03 OcHoBbl | 0Opa3oBaTenbHbIX
TeXHUYECKOM IKCNAyaTauumn |yupexaeHun
1 06CNyKMBaAHUA HAYanbHOro M
3NEeKTPUYECKOro u cpeaHero
3NEKTPOMEXaHUYECKOTO npoctheccMoHanbHOro
obopyposaHus, MK.02.01 |o6pa3oeanus / B. ©.
TunoBsble TexHonornyeckne |[Amutpuesa. — 2-e
npouecchl 06cnyKMBaHms u3g., ctep. — M.:
ObITOBbIX MaLLIWH K N3paTenbCkui LeHTp
npubopos. MK 02.02 «Akapemusy, 2019. -
JMarHocTMKa n KOHTpONb 448 c.
TEXHUYECKOro COCTOAHUSA
ObITOBOI TEXHUKH
55 Pewenne 3agay c Ypok pelweHus ObwenpodeccuoHanbHble | muTpuesa, B. O. OueHKa pelweHus

npogeccuoHanbHoMH
Hanpas/ieHHOCTbIO

3apau

AUCLUNINHBI:
INEeKTPOTEXHUKA,
InekTpobesonacHoCTk,
MartepuanoBepeHue,
N3meputensHas TexHUKa,

®usuka gnsa
npodeccuit u
cneumanbHocTen
TEXHUYECKOro
npoduns: yyebHUK

3agau
npogeccroHanbHoO
 HanpaBNEHHOCTH
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MeXAMUCUMNIUHAPHbIe
Kypcbl: MOK.01.03 OcHoBbl
TEXHUYECKOMN 3KcnayaTaLmu
n 06CNYKUBaAHUA
3/1eKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO
o6opypoBaHus, MOK.02.01
TunoBble TexHoNOrUYecKue
npoLecchl 06CnyKUBaHUSA
ObITOBbIX MAlIWMH 1 MPUOOPOB

ans
06pa3oBaTeibHbIX
yYpexaeHunn
HaYanbHoro u
CpeaHero
npodeccuoHanbHoro
obpazosaHus / B. 0.
Amutpuesa. — 2-e
u3g., crep. — M.:
N3paTenbCKnUm LeHTp
«Akapemusay, 2019. -
448 c.

Tema 3.5
INeKTpOMarHUTHas
WHIYKLMA
56 3aKoH KoMOuHMpOBaHHbI TectupoBaHue
3N1eKTPOMArHMTHOM 7 YpOK
uHaykumu. lNpasuno
JleHua
57 JlabopatopHas JlabopaTopHoe ObwenpodeccuoHanbHble | AMuTpuesa, B. O. 06opynoBaHue OueHka
paborta Ne 12 3aHATHe AVNCUMNANHDI: Ousnka pos nabopatopuu BbINOJHEHUA
U3yyeHue asnenns 3INeKTPOTEXHUKA, npodeccui u INEKTPOTEXHUKU U |NabopaTopHOiA
3/1IeKTPOMarH1THOM InekTpobe3onacHoCTb, cneuuanbHocTew NEKTPOHUKM paboTbl
UHAYKUMU MatepuanoBepaeHue, TEXHUYECKOro
N3meputenbHas TeXHUKA, npoduns: yuebHuk  |06opypnoBaHue
MEXAMUCLUMUNAUHAPHbIE ans nabopartopuu
kypcbl: MAK.01.03 OcHoBbl | 06pa3oBaTeNnbHbIX INeKTpUYECKUX
TeXHUYECKOM IKCNAyaTauumu |yupexaeHun MaLnH
n 06CNyKUBaHUSA HaYyanbHOro v
3NIEKTPUYECKOTO U CpeAHero
3NeKTPOMEXaHUYeCcKoro npocteccMoHanbHOro

obopyposaHus, MOK.02.01
TunoBsble TeEXHONOTMYECKME
npouecchl 06cnyKMBaHus
ObITOBbIX MAlIMH U NPUOOPOB

obpasosaHus / B. ®.
ImuTpunesa. — 2-e
u3g., crep. — M.:
N3paTenbCKuUm LeHTp
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«Akapemuay, 2019. -
448 c.

58 34C nHayKumm B KoMOMHMpPOBaHHbI OueHka peweHus
ABMXYLLMUXCSA 7 YPOK KayeCTBEHHbIX 1
NPOBOJHMKAX pacyeTHbIX 3aay

59 ABnexHne KombunupoBaHHbl |06wenpodeccuoHanbHble | [AMuTpuesa, B. ©. O06opypoBaHue OueHKa pelweHus
CaMOUHAYKLNM 7 YPOK AVNCUUNANHDI: ®usnka pos nabopatopuu pacyeTHbIX 3apay
UugyktnBHOCTD. INEeKTPOTEXHUKA, npodeccuit u INEeKTPOTEXHUKU U | YCTHBIN
IHeprua MarHUTHOro InekTpobe3onacHoCTb, cneuunanbHocTew 3NEKTPOHUKH thpoHTaNbHbIN
noss Toka MeXAMCUUNAUHAPHbIE TEXHUYECKOrO onpoc

kypcbl: MOK.01.03 OcHoBbl  [npoduns: yuebHuk |06opynoBaHue
TeXHUYECKON 3KCnayaTaummu |ans nabopatopuu
n 06CNYKUBaHUSA o6pa3oBaTesibHbIX InekTpUYECKUX
3NEKTPUYECKOTO U yUpeXAeHu MaLlnH
3N1eKTPOMEXAHUYECKOTO HaYanbHOrOo W
obopyposaHus, MOK.02.01 |cpepHero
TunoBble TexHoNOrMYeCckne | NpocheccuoHanbHoOro
npouecchl 06cnyKMBaHms obpasoBaHus / B. ®.
ObITOBbIX MaLWWH 1 Npubopos | AMuTpueBa. — 2-e
u3g., crep. — M.:
N3paTenbCkum LeHTp
«AKkapemunay, 2019. -
448 c.
60 Pewenne 3agay c Ypok peweHus ObwenpodeccuoHanbHble | AMuTpuesa, B. O. OueHka pelweHus

npogeccuoHanbHoM
Hanpas/ieHHOCTbIO

3agay

AVNCUMNANHDI:
INEeKTPOTEXHMKA,
InekTpobe3onacHoCTk,
MartepuanosepgeHue,
N3meputenbHas TEXHUKA,
MEXANUCLUNAUHAPHbIE
kypcbl: MAK.01.03 OcHoBbl
TEXHUYECKOMN 3KcnayaTaymu
1 06CNYKUBAHMUA
3NEKTPUYECKOTO
3NIEKTPOMEXAHUYECKOTO
obopyposaHus, MOK.02.01

®usunka gns
npodeccuit u
cneumanbHocTen
TEXHUYECKOro
npoduns: yuebHUK
Ans
06pa3oBaTeibHbIX
yupexaeHuni
HaYanbHoro un
cpegHero
npoheccUoHanbHoro
obpasosaHus / B. O,

3apau
npogeccroHanbHoO
i
HanpaBNeHHOCTH.
TectupoBaHue
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Tunosble TexHONOrMYeCKUE
npouecchl 06cnyKMBaHus
ObITOBbIX MALWH 1 MPUGOPOB

Imutpuesa. — 2-e
u3g., crep. — M.:
N3paTenbCKnm UeHTp
«Akapgemusay, 2019. -
448 c.

61

KoHTponbHas paboTta
N3 «MarHuTHoe none.
IneKTpoMarHuTHas
WHLOYKLMA»

Ypok npoBepku u
KOHTPONA 3HaHWUA

OueHka
KOHTPOJIbHOM
paboTbl

Paspen 4. Konebanus
U BOJIHBI

20

Tema 4.1
MexaHunyeckue
KonebaHua 1 BONHb

62

[apMOHUMYecKune
KonebaHus.
CeobopHble
MexaHuyecKue
KonebaHus.
lNpeBpalyeHune
3HEPrum npu
KonebartesbHOM
[ABUXEHUU

Kom6uHMpoBaHHbI
7 YpOK

OueHka peweHus
pacyeTHbIX 3afay

63

MNonepeyHbie 1
NPOAOJbHbIE BOJIHbI.
XapaKkTepucTUKK
BOJIHbI

KoMOuHMpOBaHHbI
 YpOK

YcTHBIN
(hpOHTaNbHBIN
onpoc

Tema 4.2
3nNeKTpOMarHuUTHbIE
KonebaHus 1 BOJIHb

10

64

CsobopHble
3NeKTPOMarHUTHble
KonebaHus. Gopmyna
TomcoHa. [eHepaTop
He3aTyxalolnx

KoMOuHMpOBaHHbI
 YpOK

TectupoBaHue
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3/1eKTPOMArHUTHbIX
KonebaHui

65 [lepemeHHbIH TOK. KombunupoBaHHbl |06wenpodeccuoHanbHble | [AMuTpuesa, B. ©. O06opypoBaHue OueHKa pelweHus
AKTUBHOE, EMKOCTHOE 7 YPOK AVNCUUNANUHDI: dusnka pas nabopatopuu KauyeCTBEHHbIX U
W MHAYKTUBHOE INEeKTPOTEXHUKA, npoceccui u TexHuuecKoi pacyeTHbIX 3a4au.
ConpoTuBAeHNA InekTpobe3onacHoCTb, crneymanbHocTel 3KCMAyaTauum un ®poHTanbHbI
nepeMeHHOro Toka MatepuanoBepaeHue, TEXHUYECKOro 06CnyXMBAHUSA YCTHBbI onpoc

N3mepuTenbHaa TeXHUKA, npoduna: y4ebHUK | 3NEKTPUYECKOTO U
MEXANUCLUMUNAUHAPHbIE ans 3NEKTpOMEexaHMyecK
kypcbli: MAK.01.03 OcHoBbl | 06pa3oBaTeNnbHbIX oro 060pya0BaHuUs
TEXHUYECKOMN IKCyaTauumn |yupexgeHun
n 06CNYKUBaHUSA Ha4yanbHOro v
3NEKTPUYECKOro u CpeaHero
3NeKTPOMEXaHUYEeCKOro npodeccnoHanbHoro
obopypoBaHus, MK.02.01 |o6pa3oBanus / B. ©.
TunoBble TexHonornyeckne |[imutpuesa. — 2-e
npouecchl 06cnyKunBaHuUs n3g., crep. — M.:
ObITOBBIX MALWWH 1 MPUOOPOB | 3aaTenbCKuit LeHTp
«AKkapemunay, 2019. -
448 c.

66 3akou Oma gna KombuHupoBaHHbl |06wenpoteccnoHanbHble OmuTpuesa, B. ©. 06opypoBaHue OueHka pelweHus
3/1IeKTpUYECKOH Lienu 7 YpOK AVNCUUNANUHDI: ®usnka pos nabopatopuu KayeCTBEHHbIX U
nepemMeHHOro Toka. INEeKTPOTEXHUKA, npodeccuit u INEeKTPUYECKOro u pacyeTHbIX 3aAau.
Pa6ota u MmouHOCTb InekTpobe3onacHoCTb, cneuunanbHocTew aNeKTpoMexaHuyeck |PpoHTanbHbIN
nepeMeHHoOro ToKa N3mepuTenbHaa TeXHUKa, TEXHWYECKOro oro 060pyA0BaHNUsA  [MUCbMEHHbI

MeXAUCUMNIUHAPHbIE
Kypcbl: MAK.01.03 OcHoBbl
TEXHUYECKOMN 3KCNAyaTaLmu
1 06CNyKMBaAHUA
3/1eKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO
obopyposaHus, MOK.02.01
TunoBsble TeEXHONOTMYECKME
npoueccsl 06CNyKUBaHMUA
ObITOBBIX MALIMH K
npubopos. MK 02.02

npoduns: yuebHUK
Ans
06pa3oBaTeibHbIX
yupexaeHuni
HaYanbHoro un
cpeaHero
npoheccUoHanbHoro
obpasoBaHus / B. ®.
Imutpuesa. — 2-e
u3g., crep. — M.:
N3paTenbCKum LeHTp

onpoc
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JMarHocTMKa n KOHTpoNb
TEXHUYECKOr0o COCTOAHMUSA
ObITOBOI TEXHMKM

«Akapemuay, 2019. -
448 c.

67 TpaHcgopmatopsbl KombunupoBaHHbl |06wenpodeccuoHanbHble | [AMuTpuesa, B. ©. 06opynoBaHue OueHKa pelweHus
lMonyyeHwue, 7 YPOK AVNCUUNANHDI: ®usnka pos nabopatopuu KayeCTBEHHbIX 1
nepegaya u INeKTPOTEXHWKA, npodeccuit u TexHWuecKol pacyeTHbIX 3aaau.
pacnpegeneHue InekTpobe3onacHoCTb, cneuunanbHocTew 3KcnyaTauum u OpoHTaNbHbIif
3/1eKTpO3HEeprumn MaTepuanoBepaeHue, TEXHUYECKOrO 06CcnyXKMUBaHUS MUCbMEHH bl

N3meputenbHas TeXHUKA, npoduns: y4ebHUK | 3NEKTPUYECKOTO U onpoc
MEXANCLUNANHAPHbIE ans 3NeKTpoMexaHuyecK
kypcbli: MOK.01.03 OcHoBbl | 0Opa3oBaTenbHbIX oro 060pyA0BaHUS
TeXHUYECKOMN IKCNAyaTauumn |yupexgeHun
n 06CNYKUBaHUA HAYanbHOro M
3NeKTPUYECKOro u CpeaHero
3NeKTPOMEexXaHU4YecKoro npoteccMoHanbHOro
obopypoBaHus, MOK.02.01 |o6pa3oBanus / B. O.
TunoBble TexHonornyeckne |[mutpuesa. — 2-e
npoueccsl 06cnyKnBaHuUsA n3g., crep. — M.:
ObITOBbIX MaLWWH 1 Npubopos | 3aaTenbckuin LEHTP
«Akapemusay, 2019. -
448 c.

68 JlabopatopHas JlabopaTopHoe ObwenpodeccuoHanbHble | AMuTpuesa, B. O. 06opypnoBaHue OueHka
pabota N°13 3aHATHe AVNCUMNANHDI: Ousnka pos nabopatopuu BbINOJHEHUA
UN3yyenne pabortsli INEeKTPOTEXHUKA, npodeccuit u TexHUYeckon nabopartopHoMm
TpaHcgopmaropa InekTpobe3onacHoCTb, cneuunanbHocTew 3KcnayaTauum u paboTbl

MEXAMUCLUMUNAUHAPHbIE TEXHUYECKOro 06CnyXMBAHUSA
Kypcbl: MAK.01.03 OcHoBbl [ npoduns: yyebHUK | 31eKTPUYECKOTo U
TeXHUYECKOM IKcnayaTauuu |ans 3NeKTpoOMexaHUyecK

1 06CNyKMBaAHUA
3/1eKTPUYECKOTO U
3/1eKTPOMEXAHUYECKOTO
obopyposaHus, MOK.02.01
TunoBsble TeEXHONOTMYECKME
npouecchl 06cnyKMBaHus
ObITOBBIX MALIMH U NPUOOPOB

00pa3oBaTeibHbIX
yupexaeHun
HaYyanbHOro v
cCpeaHero
npocteccMoHanbHOro
obpasosaHus / B. ®.
[muTpunesa. — 2-e
u3g., crep. — M.:

oro 060pya0BaHHUS
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N3paTenbCckui LueHTp
«Akapgemusay, 2019. -
448 c.

69 3NeKTpOMarHuUTHbIE 2 KoMOMHMpPOBaHHbI TecTupoBaHue
BO/HbI. CBOMCTBA  ypoK
3NEKTPOMArHUTHBbIX
BOJIH. 306peTeHue
paguo A.C. lNonoBbiM
70 Pewenune 3agay c 2 Ypok peleHus ObwenpodeccmoHanbHble OmuTpuesa, B. . OueHka pelweHus
npogeccnoHanbHoM 3apav AVNCUUNANUHDI: ®usnka pas 3apayv
HanpasieHHOCTbIO INEeKTPOTEXHUKA, npodeccui u npocheccMoHanbHo
InekTpobe30nacHoCTb, cnewumanbHocTe i HaNpaBNEHHOCTH
MatepuanoBepeHue, TEXHUYECKOro
N3meputenbHas TEXHUKA, npoduns: yuebHuK
MEXANCLUUNANHAPHbIE ans
kypcbl: MOK.01.03 OcHoBbl | 0Opa3oBaTenbHbIX
TeXHUYECKOMN IKCNAyaTauumn |yupexgeHun
1 06CNyKMBaAHUA HAYanbHOro M
3NEeKTPUYECKOro u cpeaHero
3NEKTPOMEXaHUYECKOTO npodeccnoHanbHoro
obopyposaHus, MOK.02.01 |o6pa3oBanus / B. O.
TunoBble TexHonornyeckue |[Amutpuesa. — 2-e
npouecchl 06cnyKMBaHms u3g., ctep. — M.:
ObITOBbIX MaLWWH 1 Npubopos | 3aaTenbckuin LEHTP
«Akapemusay, 2019. -
448 c.
71 KoHTponbHas pabota |2 Ypok npoBepku u OueHka
Ne 4 «KonebaHus u KOHTPONA 3HaHWU KOHTPOJbHOM
BOJIHbIY» paboThl
Paspen 5. Ontuka 20
Tema 5.1 4
Mpupopa ceeTa
72 3aKOHbI OTpaXeHua u |2 KoMOMHMpOBaHHbI OueHka peweHus
npenoMiaeHus ceera. 7 YPOK pacyeTHbIX 1

JINH3bI

KauyeCTBEHHbIX
3afay
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73 JlabopatopHas paboTa JlabopatopHoe OueHka
Ne 14 3aHATHe BbINONHEHUA
Onpepenexune nabopatopHoMn
nokasarens paboThl
NpenoMiaeHus cTekna
74 OcBeujéHHOCTD. KombunupoBaHHbl |06wenpodeccuoHanbHble | [AMuTpuesa, B. ©. JllokcmeTp OueHKa pelweHus
3akoHsi 7 ypoK ANCLMUNANHDI: ®usnka pos KaueCTBEHHbIX 1
OCBeleHHOCTH INeKTPOTEXHUKA, npoceccuii u pacyeTHbix 3aav.
InekTpobe3onacHoCTb, cneymanbHoCTeR OpoHTaNbHbIif
N3meputenbHas TEXHUKA, TEXHUYECKOrO MUCbMEHHbI
MeXAMCUUNAUHAPHbIE npoduns: yuebHuK onpoc
Kypcbl: MAK.01.03 OcHoBbl | ans
TEXHUYECKOMN 3KcnyaTaumMmu |06pa3oBaTebHbIX
1 06CNyKMBaAHUA yupexaeHui
3NEKTPUYECKOTO U HaYanbHOrOo W
3N1eKTPOMEXAHUYECKOT0 CpeAHero
o6opypoBaHus, MOK.02.01 |npodeccroHanbHOro
TunoBble TexHonornyeckne |obpasosaHus / B. @.
npouecchl 06CnyKn1BaHMUA OmuTpuesa. — 2-e
ObITOBbIX MalMH M NPUOOPOB | M3A., cTep. — M.:
N3paTenbCKnUm UeHTp
«Akapemusay, 2019. -
448 c.
75 Pewenne 3agay c Ypok peweHus ObwenpodeccuoHanbHble | AMuTpuesa, B. O. OueHka pelweHus

npogeccuoHanbHoM
Hanpas/ieHHOCTbIO

3agay

AVNCUMNANHDI:
INeKTPOTEXHUKA,
InekTpobe3onacHoCTk,
MartepuanosepgeHue,
N3mepuTenbHas TEXHUKA,
MeXAMCUUNAUHAPHbIE
kypcbl: MAK.01.03 OcHoBbl
TEXHUYECKOMN 3KcnayaTaymu
1 06CNYKUBAHMUA
3NIEKTPUYECKOTO U
3NIEKTPOMEXAHUYECKOTO
obopyposaHus, MOK.02.01

®usunka gns
npodeccuit u
cneLumanbHoCcTeN
TEXHUYECKOTO
npocunsa: yuebHUK
Ans
06pa3oBaTeibHbIX
yupexaeHuni
HaYanbHOTO W
cpefHero
npogeccmoHanbHoro
obpasoBaHus / B. O.

3agau
npogeccroHanbHoO
 HanpaBNEHHOCTH
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Tunosble TexHONOrMYeCKUE
npouecchl 06cnyKMBaHus
ObITOBbIX MALWH 1 MPUGOPOB

Imutpuesa. — 2-e
u3g., crep. — M.:
N3paTenbCKnm UeHTp
«Akapgemusay, 2019. -
448 c.

Tema 5.2
BonHoBble cBOMCTBA
cBeTa

76 WHTepdepeHuus, KoMbuHMpOoBaHHbI TecTupoBaHue
Andpakuusa ceeTa. 7l YPOK
Monapu3ayms
nonepeyHbIX BOJH.
Ivcnepcus ceeta

77 JlabopatopHas JlabopaTopHoe OueHka
pabota Ne15 3aHATue BbINMONHEHUA
Onpepenexve gauHbl nabopatopHoM
CBETOBOM BOJHBI C paboTsl
NOMOLLbIO
AUPPAKLUOHHOW
peleTku

78 Bupabl cnekTpos. KoMOMHUPOBAHHbI YCTHbIN
Wkana  YpOK UHAMBUAYANbHBIN
3NEKTPOMArHUTHbIX onpoc
U3ny4YeHun

79 JlabopatopHas JlabopaTopHoe OueHka
pabota N°16 3aHATUe BbIMOJHEHUA
HabnopeHue nabopartopHo#
CNIOWHOTO U paboTbl
NUHenYaToro
CMEKTPOB

80 KoHTponbHas pabota Ypok npoBepku u OueHka
Ne 5 «Ontuka» KOHTPONA 3HaHWU KOHTPOJbHOM

paboThl

Tema 5.3
CneunanbHas Teopua
OTHOCUTENBHOCTU
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81 MNoctynaTtel TeOpUK 2
OTHOCMUTEIBHOCTU U
CNepcTBUA U3 HUX
Paspen 6. KBaHtoBas |12
¢du3uKa
Tema 6.1 4
KBaHTOBas onTuka
82 KeaHToBas runotesa |2 KoM6uHMpoBaHHbI OueHKa pelweHus
MnaHka. 7 ypoK pacyeTHbIX 3aaau.
KopnyckynapHo- TecTUpOBaHue
BOJIHOBOW yanun3m
83 ®orosgpekr. 2 KombuHupoBaHHbl |06uenpotdeccuoHanbHble Imutpuesa, B. ®. 06opypnoBaHue OueHka peweHus
YpaBuenue 7 YPOK AVNCUMNANHDI: Ousnka pos nabopatopuu KayeCTBEHHbIX U
JiiHwTeliHa gna INEeKTPOTEXHUKA, npodeccui u INEeKTPOTEXHMKM M | pacyeTHbIX 3a4au.
¢oToaggekra. InekTpobe30nacHoCTb, cneymanbHocTe ANEKTPOHUKMK. YcTHbIN
[lpumenenne MatepuanoBepaeHue, TEXHUYECKOrOo JlabopatopHble MHAVBULYANbHbIA
oroapekra N3meputenbHas TeXHUKa, npoduna: y4ebHUK | CTeHAbI onpoc
MEXAUCLUNAUHAPHbIE ans «lpOM3neKTpoHUKay
kypcbl: MAK.01.03 OcHoBbI | 06pa3oBaTeNnbHbIX
TEXHUYECKOMN 3KCNAyaTauumu |yupexaeHun
n 06CNyKUBaHUA Ha4yanbHOro v
3NEKTPUYECKOTO U cpefHero
3NeKTPOMEXaHUYecKoro npoteccMoHanbHOro
obopyposaHus, MOK.02.01 |o6pa3oBanus / B. O.
Tunosble TexHoNoruyeckne |[Amutpuesa. — 2-e
npoueccsl 06CnyKMUBaHMUA u3g., crep. — M.:
ObITOBbIX MALWWH 1 MTPUOOPOB | 3aaTenbCkuii LeHTp
«Akapemusay, 2019. -
448 c.
Tema 6.2 6
®u3nka atoma u
aTOMHOrO fApa
84 finepHas mopens 2 KoMmbuHUpOBaHHbI TecTupoBaHue
atoma. OnbIThbl M ypoK

3. Pesepdoppa.
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Mopaenb atoma
Bogopoga no H. bopy

85

PagnoaKTUBHOCTb.
3aKoH
PaaMOaKTUBHOIO
pacnapa

KoM6uHMpoBaHHbI
 ypoK

®poHTanbHbI
YCTHbIW onpoc

86

HledekT maccsl,
3HEprusa CBA3N n
YCTOMYUBOCTb
aTOMHbIX Afep
[eneHue TaxenbIx
apep. LenHas
AflepHas peakuus

KoMbuHMpOoBaHHbI
 ypoK

OueHka peweHus
KauyeCcTBEHHbIX
3afay

87

KoHTponbHas pabota
Ne 6 «KBaHTOBaA
bu3nka»

YpoK npoBepku u
KOHTPOAA 3HaHMIA

OueHka
KOHTPONIbHOW
paboThl

Pa3spen 7. CrpoeHune
BceneHHo#

Tema 7.1 CtpoeHue
ConHeyHoM cuctembl

88

ConHeyHas cuctema:
NAAHETbl U Manble
Tena, cucTema
3emna—JlyHa

Kom6uHMpoBaHHbI
 ypoK

®poHTanbHbI
YCTHbIN 0Npoc

Tema 7.2 3Boniouns
BceneHHoW

89

CTpoeHue u 3BontoLMA
ConHua u 3BE3p.
[anakTuKa.
CoBpeMeHHble
npeACTaBAeHUSA O
CTPOEHUU 1 3BONIOLUN
BceneHHoit

KoMOuHMpOBaHHbI
 YpOK

TecTnpoBaHue
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90 JlabopatopHas JlabopatopHoe OueHka
pabota Ne17. 3aHATUE BbINOJIHEHUSA
N3yyenune KapTbl nabopatopHoii
3Be3/1HOro Heba paboTbl

43




2. OnopHble KOHCNEKTbI

Pa3pen 1. MexaHukKa

OMOPHbIA KOHCMEKT Ne 1.1

Tema 3aHsATUA

OCHOBbI KUHEMATUKK

Co,u,ep>+<aH ne Tembl

lMoHATMA: MexaHW4YecKoe ABWXKEHWE; MaTepuanbHas TOYKa; TpaeKTopus;
nyTb; NepeMelleHne; MNpAMOJIMHEAHOEe pPAaBHOYCKOPEHHOE [ABWXKEHWE;
MFHOBEHHAsi CKOPOCTb; YCKOPEHWE; YCKOPEHUe CBOOOAHOTO MafeHus;
LiEHTPOCTPeMUTE/IbHOE YCKOPEHWE; YII0Basi CKOPOCTb; abCONOTHO TBEPAOE
Teno.

3aKOHOMEpHOCTH:

NPUHLMN OTHOCUTENBHOCTU [anunes; ypaBHeHWe (3aKOH) NpAMOANHERHOTO
PaBHOYCKOPEHHOTO  ABWXKEHMs;  ypaBHeHMe  (3aKOH)  CKOpPOCTH
NPAMONMHENHOTO PABHOYCKOPEHHOTO ABMXKEHWA — B OJHOM U3 (popm
3annUcu:  KOOPAMHATHOW, CKANApHOM, BEKTOPHOW (HAa YCMOTpeHue
npenoaasaresns); ypaBHeHUs CBOOOAHOTO MAfieHWA Kak YacTHble Cyyau
NpAMOSIMHENHOIO PaBHOYCKOPEHHOro ABWXEHUs; rpacmkm
NPAMONMHENHOTO PaBHOYCKOPEHHOTO [ABWMXEHUSA, CKOpOCTU (MpoeKumu
CKOPOCTW)  NpU  NPAMOAMHENHOM  PABHOYCKOPEHHOM  [BMXEHWW;
3aKOHOMEPHOCTU ABUKEHUA TeNa N0 OKPYXKHOCTU C NOCTOAHHOW NO MOAYI0
CKOPOCTbIO: CBA3b LIEHTPOCTPEMUTENBHOTO YCKOPEHUA C MOAY/IEM INHERHOW
CKOpOCTW; OnpefeneHUa nepuofa BpaLeHWs M YacToTbl; CBA3b YrNOBOM
CKOPOCTM ABUIKEHUA C IMHENHON

Tunbl 3aHATUSA

KOM6VIHVIpOBaHHbIe 3aHATUA

MnaHupyemble
obpa3oBatesibHble
pe3y/ibTaThbl

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

® IPUMEHATb MOAENb MPAMOJMHENHOIO PABHOMEPHOTO ABUKEHUS ANA
ONMMUCaHNUA N 0OBACHEHWSA 3TOTO BUAA [BUKEHUS;

® ucnonb3oBaTb MHbOPMaUUID (HU3MYECKOTO COAEPaHUA Mpu
peleHnn y4eOHbIX, MPAKTUYECKUX, MPOEKTHBIX U UCCNEeA0BaATENbCKUX
3afay, MHTerpupys WHGopMauuto M3 pasfiMyHbIX MCTOYHWUKOB W
KPUTMYECKU ee OLeHMBas;

® 1CNoNb30BaTb YpaBHEHWE MPAMOAMHENHOrO PAaBHOYCKOPEHHOrO
ABWXXEHWUS,  YpaBHEHWE  CKOPOCTM  MpU  MPAMOJUHEAHOM
PaBHOYCKOPEHHOM [BMXEHWUMW, 3aKOHOMEPHOCTU [BWXEHUs Tena no
OKPYXHOCTW C NOCTOAHHOIM NO MOLY/IIO CKOPOCTbIO C YYeTOM rpaHuL, Ux
NPUMEHUMOCTH;

® pelwaTb KayeCcTBEHHbIe 3afayu (B TOM YMCIE U MEXNPeSMETHOro
xapakTepa);

® pelaTb pacyeTHble 3a[a4u C ABHO 3alaHHON U3NYECKOW MOJENbIO
Ha  pacyéT  BEAWMYMH,  XapaKTepusyloWWX  NpAMOSAMHeNHOe
PaBHOYCKOPEHHOE  ABWXEHWe, Ha ONpeAeNeHWe napameTpos
[ABMXXEHUs No rpaduKy ABMKEHUs W rpaduKy ckopocTu (npoekuuu
CKOpPOCTH), 3aKOHOMEPHOCTM [BWKEHWUA Tella MO OKPYKHOCTU C
NOCTOSIHHOM MO MOJY/KO CKOPOCTBIO

®opmbl
opraHu3auum
y4ebHOI
[EeATENbHOCTH

MpM OCBOEHMM HOBbLIX 3HAHUWA W YMEHWW, NPU peleHUU 33aay U
NpoOBEAEHUMN KOHTPONA — MHAMBUAYaNbHAA, PPOHTaNbHAasA, rpynnosas
(Ha ycmoTpeHuWe npenofaBartens)

Tunbl OLEHOYHBIX
MEpONpUATUIA

Tekylwuin KOHTPOJIb: YCTHBIN U MUCbMEHHbIW (PPOHTANbHLIA ONpOC;
B3aMMoOoNnpoc B napax (rpynnax).
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TeMaTUyecKuit KOHTPONb: NUCbMEHHAA camocTosTeNbHas paboTa Ha
ypoKe

3apaHua pas
CaMOCTOATENIbHOTO
BbINOJIHEHUSA

PacuéTtHble 3afaum:

1. (BIP) Jlopka fBMXeTCA CO CKOPOCTbIO 7 KM/4 OTHOCUTENBHO BOAbI MO
TeyeHuto peku. CKOpoCTb TeYeHUsA paBHa 4 kM/4. Kakow nyTb nponaéT nogka
3a nonyaca?

OtBeT: 5,5 KM.

2. ABTOMOOUAL, ABMTAsACh C YCKOpEHMEM 2 M/C’, YBEMYNI CBOKO CKOPOCTb C
10 m/c go 15 m/c. CkonbKo BpemeHu Burancs asTomobuns? Kakoi nytb oH
3a 370 BpemsA NpoLwén?

OtBeT: 25¢; 31,25 M

2. lpun nopxope K OCTAaHOBKe Moe3p, ABUrABLUIMIACA CO CKOpPOCTb0 30 M/C,
3aTOPMO3MA U OCTAaHOBWUACA B TeyeHue 1 MUH. YeMy paBHO ycKOpeHue
noesga? Kakos ero TOpMO3HOM MyTb?

OtgeT: 0,5 M/c* 900 M

3. MaTepuanbHas TOYKa IBUKETCA N0 3aKOHY: X = -2+3t-t° (Bce BeIMUMHbBI B
CK). OteeTbTe Ha BoNpoOCI:

1) KakoB xapaKTep BUKEHNS TOUKU?

2) Yemy paBHa HavanbHas CKOPOCTb BUKEHUA?

3) Yemy paBHa NpoOeKLMsA YCKOPEHNA TOUKM Ha OCb OX?

4) Yemy paBHa KoopanHaTa TOYKM Yepe3 5¢?

5) CocTaBbTe ypaBHEHUE 3aBUCHMOCTU NPOEKLMM CKOPOCTU TOYKM HA OCb OX
OT BPEMEHM €€ [IBUXKEHUA.

OTBeTbI:

1) MpaMonuHeliHoe paBHOYCKOPEHHOE iBUMXEHNE

2)Vo=3m/c

3) a,=-2m/c?

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

5)V,=3-2t

4, bypem cuuTaTh, YTO NAPaLLIOTUCT BO BPEMS 3aTAXHOTO NPbIXKa CBOOOAHO
napaert. lpw 3Tom oH nponeTaet pacctosHue 45 M. CKONbKO BpeMEHM AUTCSA
3aTAKHOM NpbKOK? Kakylo CKOpOCTb MpMOOpETaeT napalioTUCT B KOHLE
3TOro NyTn?

OtBeT: t=3¢; v=30Mm/c.

5. Mpu omxume GapabaH CTMpanbHOM MalliMHbI BPaLLAETCs € YacToToi 600
06/MuH. Paguyc GapabaHa coctaBnser 15 cm. Onpepenute nepuog
BpallleHns 6apabaHa, YrioBy0 CKOPOCTb BPALLEHMS, TIMHEHHYIO CKOPOCTb W
LEHTPOCTPEMUTENEHOE YCKOPEHME.

Orset: 0,1 ¢; 62,8 pan/c; 9,42 m/c; 592 m/C’.

Ipadmueckme 3apaum:
1. MatepuanbHas TOYKa ABUKETCA TaK, YTO MPOEKLUsA €€ CKOPOCTU MEHAETCA

no rpaduky:
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W13 npuBeAEHHbIX yTBEPXAEHMI BbibEpUTE BCE BEPHbIE OTBETHI:

1) HavanbHas cKOpOCTb TOUKM paBHa 0

2) B MomeHT BpeMeHm t =1 ¢ TO4Ka OCTaHOBMAACh

3) Touka BCE Bpems ABUranach B NOAOKUTENLHOM HAaNpaBAeHUU OCU OX

4) Mopynb YCKOPEHUs TOYKM paBeH 2M/c?

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

OtBeT: 2, 4,5

OMOPHbIN KOHCMEKT Ne 1.2

Tema 3aHsTUA

OcHoBbl JANUHAaMUKHN

Co,u,ep>+<aH ne Tembl

MoHATMA: WHepuus; B3aMMOAENCTBME; WHepuUManbHas CcUCTeMa
OTCYeTa; CUNa; MAcca; CUAbl B NPUPOAE; CUA TAXKECTU U CUA BCEMUPHOTO
TAFOTEHMA; nepBas KOCMUYECKAs CKOPOCTb; ABUXEHME MNaHeT M
Manbix Ten CoNHEYHOW CUCTeMbl; cuna ynpyroctu; Bec Tena;
HEBECOMOCTb; CUNbl TPEHMS;

3aKOHOMEpPHOCTU: 3aKOHbl MexaHWUKM HblOTOHA;  3aKOH BCEMUPHOTO
TArOTEHUA; OpPMyNa NEpBOM KOCMUYECKOW CKOPOCTW; 3aKoH [yka;
cbopmynbl s pacyeta Cubl TPEHUS.

®ursmnyeckue onbiTbl: onbIT KaBeHaMIwa

Tunbl 3aHATUA

KOMOMHWUPOBaHHbIE 3aHATUS

[naHupyemble
006pa3oBaTe/ibHble
pesynbTathl

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

® [eMOHCTPMpOBaTb Ha nNpMMepax posib M MecTo (U3MKKM B
(hOpMUpPOBAHUM COBPEMEHHOMN Hay4YHOW KapTWHbI MUPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKN U TEXHONOTUIA, B NPAKTUYECKOW AeATeNbHOCTH
mopen;

® [1eMOHCTPUPOBATb HAa NMpMMEpax B3aMMOCBA3b MeXxay (U3MKON W
APYTUMU €CTECTBEHHLIMU HAyKaMu;

® UCNONb30BaTb MHGoOpMaunio GHU3MYECKOTO COfEPXaHUsA Npw
peweHun yyebHbIX, MPAKTUYECKUX, MPOEKTHBIX N UCCNEA0BATENbCKUX
3afla4y, WMHTErpupys WHbOPMaLMI0O M3 Pa3UYHBIX WMCTOYHUKOB W
KPUTUYECKM ee OLEHUBAS;

® pasnMyatb U yMeTb MCMONb30BaTh B yyeOHO-UCCIEA0BATENbCKOM
AeATEeNbHOCTU MeTOAbl HayYHOro No3HaHMA (HabnloaeHMe, onucaHue,
M3MepeHMNE, IKCNEPUMEHT, BbIABUKEHNE TMNOTE3bI, MOAEIUPOBAHME U
T.A.) U (opmbl Hay4yHOro no3HaHus (akTbl, 3aKOHbl, Teopuw),
AEMOHCTPMPYA Ha NpUMEpPAX UX POJib U MECTO B HAYYHOM MO3HAHUM;
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® NPOBOAUTb NPSAMbIE U KOCBEHHbIE U3MepeHUs HU3IUYECKUX BENNYMUH
(Macchl, cuabl, MAOTHOCTH, 0OBEMA, YCKOPEHWs, CUNbI BCEMUPHOTO
TATOTEHWUS, CUABI YNPYrocTW, Beca Tena, Cuibl TpeHus), Bbibupas
W3MepuTeNbHble NpUOOPbLl €  Yy4eTOM HEOOXOAUMOW  TOYHOCTH
W3MEpEeHUN; NAaHMPOBaTb XOA W3MepeHWin; noayyaTb 3HavyeHue
“3MepAEMOli BENMYMHBI U OLEHUBATb OTHOCUTE/IbHYIO MOFPELHOCTb NO
3afjaHHbIM popmynam;

® NpoBOAMTb MCCNEAOBAHMA 3aBUCMMOCTEN Mexay (pu3nyeckumu
BE/IMYNHAMU: CUAbI OT YCKOPEHWs, YCKOPEHWA OT Macchl; CUAbI
BCEMWPHOTO TAFOTEHUA OT MacC B3aUMOLENCTBYIOWMX Ten U
PacCTOAHUA MEXAY HWUMMW; CUAbl TPEHUA OT CUAbl HOPManbHOro
[AABNEHMA - U AeNaTb BbIBOA C YYETOM NOrPeLHOCTU U3MEPEHWIA;

® 1CNONb30BaTh A1 ONUCAHMA XapaKkTepa NpoTeKaHua pusnyeckux
npoueccoB ¢usnyeckune 3akoHsl (I, IT n IIT 3akoHbl HbloTOHa, 3aKOH
BCEMUPHOrO TATOTEHWA, 3aKOHbl TPEHMA) C YYETOM TPaHuUL, WX
NPUMEHUMOCTH;

® pelaTb KayecTBeHHble 3a4ayn (B TOM YWCAe U MeXNpeAMEeTHOro
xapakTepa): ucnonb3ys mogenu, Guanyeckme BeNUUUHbI U 3aKOHBI,
BbICTpamMBaTb ~ JIOTMYECKM  BEpHYIO  LEenoyky  0b6bACHeHUs
(noka3zaTenbcTBa) NpeAsioXKeHHOro B 3afaye npouecca (ABneHus);

® pellaTb pacyeTHble 33a4M C ABHO 3aaHHOW (PU3UYECKON MOJENbIO:
Ha 3aKOHbl HblOTOHA, 3aKOH BCEMWUPHOrO TArOTEHUA, HA pacyeT Beca
Tena, CUbl TPEHUS;

® V4yuUTbIBaTb rpaHuULbl NPUMEHEHUs 3aKOHOB HbIOTOHA, 3aKOHa
BCEMWUPHOTO TATOTEHUA NPU peLleHnn hU3NYECKUX U MEXNPEeLMETHbIX
3agavy;

® 1CNoNb30BaTh 3HaHWA O (M3MYecKUX O0ObBEKTax M npoueccax B
NOBCEHEBHOW MW3HW (Hanpumep, y4yeT WHepLUMM, TPeHWUs npw
ABWXXEHWUMN NO Pa3MYHbIM NOBEPXHOCTAM, HEBECOMOCTU U NEperpy3ok
NpW ABMKEHWUMN B HEUHEPLMANbHBIX CUCTEMAX OTCYeTa /nndT, camoner,
noesn/) pna obecnedyeHus 6GeszonacHocTM npu  obpalleHun c
npubopaMm W TEeXHUYECKUMU YCTPONCTBAMM, [N COXPAHEHUS
340pOBbA M COGAIOAEHMA HOPM 3KONOTMYECKOrOo MOBefeHUs B
OKpyXalolen cpepe, ANA NPUHATUA pelleHnid B NOBCEAHEBHOMN XU3HU

®opmbl
opraHu3auum
yuebHoI
[€ATENbHOCTH

Mpy OCBOEHWUM HOBBIX 3HAHWI WM YMEHWNA, MpWU peleHun 3ajay u
NpoBefeHNN KOHTPONA — UHAUBUAYANbHAA, PPOHTaNbHAA, rPyNnnoBas
(Ha ycMoTpeHuWe npenoaaBaTens)

Tunbl oLEHOYHbIX
MeponpuUATUN

Tekywmin KOHTPONb: YCTHbIN WM MNUCbMEHHbLIN (POHTaNbHLIN ONPOC;
B3aMMOONpOC B Napax (rpynnax).
TemaTUyecKuii KOHTPOJIb: NMUCbMEHHAA CaMOCTOATeNbHaA paboTa Ha

ypoke

3apaHus pns
CaMOCTOSITENbHOTO
BbINOJIHEHMS

KauectBeHHble 3agaum:

1. HazoBute cunbl, AeNCTBME KOTOPbIX KOMNEHCUPYETCH B CNeayHoLmX
cnyyasx:

1) aitcbepr NbIBET B OKeAHE;

2) NapawWwioTUCT CMYCKAETCs Ha 3eMJTI0 PABHOMEPHO W NPAMOSIMHENHO.
OtBert:

1) cuna TAXeCTU KOMNEHCUPYETCA BbITAIKMBAIOLEN CUMION, @ CUA TeYeHus
BOJbl — CUJI0I1 CONPOTMBNEHNS BOABI;

2) cuna TAKECTM KOMMNEHCUMPYETCA CWUNOW COMPOTUBAEHWUA BO3fyXa M
BbITANKWBAIOLLEN CUITON.
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2. 0 BeTpOBOE CTEKNO ABMKYLLErOCSH ABTOMOOUAA yaapuncs komap. CpaBHUTH
CUNbl, AeHCTBYIOLLME HA KOMapa U aBTOMOOUNL BO BpeMS yAapa.
OtBeT: no 3 3aKoHy HbloTOHA cUAbl paBHbI NO MOAYAID.

3. Ha crone nexut wap. MMokaxute Ha PUCYHKE CUY YNpyrocTy,
BO3HMKAIOWYIO B LWApe, W CUy YNpYyrocTu ctoia. YTo MOXHO cKasaTb O
BEJIMYMHE U HANPABAEHWMN STUX CUN?

OtBeT:
e
N N — cuna peakuuu onopsl, NpUNOXKEHa K
Teny;
P — cuna Beca, npunoxeHa K cTony.
[ ]
P=N;
—»
P

4. Kak u3MeHUTCs cuna TAroTeHns MeXay AByMA Tenamu, ecyin Maccy OgHOro
M3 TEN YBEJINYUTL BABOE, a PaCCTOAHUE MEXKAY TENAMU COXPAHUTb I'Ipe)KHVIM?
OtBeT: cuna VYBEJIMYUTCA BABOE.

5. Kaknmu cnocob6amy MOMXKHO YMEHbWWUTb WNU YBEIUYUTH CUY
TpeHua?

OTBET: MOXHO YMEHbLWNTb KO3 DULUEHT TPEHUS, CAENAB CYyXO€e TPEHME
KUOKUM; NS yBEJIMYEHUA CUAbl TPEHWUS HEOOXOAUMO YBEAUYUTD
AaBNEHME Ha TENO.

6 (BIP). iBe cunbl, nexawme Ha 0fHOM NpAMON, AECTBYIOT HA TeNo
maccon m. Ha KakoM pucyHKe u300paxeHa cuTyauua C
PacnosioxeHWeM cui, falWmx Hanbonbliee yCKOpeHue

WHT;W#

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

Bo3mosxHoe peweHue:

Mo BTOpoMy 3akoHy HbloToHa Teno 6yaet obnagatb HaubGONbLIMM
YCKOPEHWEM TOrpa, Korja Ha Hero [eicTByeT Haubonblwas cuna.
Haubonblias paBHOAeicTBylollas CcUna AeACTBYeT Ha  Teno,
n300paxkeHHOe Ha puUcyHke 1.

OTtBert: 1.

7 (BIP). MpounTaiite TeKcT U BCTaBbTe Ha MecTa NMPOMYCKOB CNOBA
(cnoBocoyeTaHus) U3 NpMBEAEHHOTO CNUCKa.
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MocepeauHe TeneXKW NEXUT MeTananyeckun wapuk. Hag Hum
NofBEWeH Ha HUTW [pyrod ManeHbkuit wapuk. [loka Tenexka
ABUKETCA , WApWUKN MOKOATCA
OTHOCWUTENbHO Tenexku. B HeKoTOopbIi MOMEHT BpeMeHW CKOpOCTb
TeNeXKW Hayana ymeHbwarbca. [lpu 3TOM MeTanauyeckuit Wapuk
nokaTuacs, a WapuK Ha HUTH OTKIOHUNCA
ABVKEHUA TENeXKM (CM. puc.).

3T1O0T ONBIT AEMOHCTPUPYET ABJIEHUE

Cnucok cnos (cnoBocoyeTaHui)

1) paBHOMEPHO U NPAMOUHEIRHO

2) paBHOYCKOPEHHO M NPAMOJMHERHO

3) BNpaBo, no xoay

4) BNeBo, NpOTUB X0OAA

5) rapMOHUYECKUX KonebaHui

6) MHepuuH

Bo3mosHoe peweHue:

Ha Mmecte nepBoro nponycka [AOMKHO ObiTb CNOBOCOYETAHUE
«PaBHOMEPHO M NpAMOJIMHERHO», Ha MecTe BTOPOro — CJ0Ba
«BMPABO, N0 XOAY», HA MECTE TPETLErO — CIOBO KMHEPLUUY.

Otget: 136

PacuérHble 3agaum:

1. Onpepenute Maccy ¢yT60ILHOTO MAYa, ECAIM NOCE YAApa OH Npuobpen
ycKopeHwe 500 M/c’, a cuna yaapa 6bina pasHa 420 H.

OtBer: 0,84 Kr.

2. Ha Tteno maccom 500 r peicTBylOT f[Be CWAbl, HanpaeieHHble B
npotuBononoxHele cropoHsl: 10 H u 8 H. Onpepenute mogynb u
HarnpasJjieHne YCKOPEeHWA.

OTBeT: 4 M/C° ¥ HAaNpaBNEHO B CTOPOHY 6OMbLUEN MO MOAYIIO CHAbI.

3. Ha KaKoM paccTosiHUM ApYr OT Apyra HaxoAATCA Ba OUHAKOBbIX
wapa maccamu no 20 T, eCan cuna TArOTEHUA Mexay HUMu 6,6710°
° H?

Otset: 20 M

4 (BIP). CranbHoit 6pycok maccont 500 r paBHOMEPHO CKOJb3WUT MO
FOPM30HTaNbHOM NOBEpPXHOCTU. Cuna TpPeHMA CKOJbXEHMA paBHA
(1,2+0,1) H. U3 kakux maTepuanoB, npefcTaBAeHHbIX B Tabauue,
MOXeT ObiTb M3rOTOBJIEHA FOPU30HTANbHAA MOBEPXHOCTL? 3anuwuTe
peleHue 1 OTBeT.

Marepuansl KoadduumneHT TpeHusa 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 — pepeBo 0,30-0,60

Bo3mosxHoe peuwenne:

Mopgynb cunbl TPeHUA CKONbXEHWA NpU  [ABUMKEHUM Tena no
FOPM30HTaNbHOM NAOCKOCTU BbluncaseTca no gopmyne F=mgp. Mo
ycnosuio 3agaun F=(1,2 £0,1) H. [lnsa kpantHux 3HaveHuit cunel (1,1 H
n 1,3 H) Haxoaum 3HayeHUs Ko3(dULMEHTa TPEHNA CKOMbKEHUA W
nojsiy4aem BO3MOXHbIA WHTepBaN 3HadeHun pna p: ot 0,22 po 0,26.
[laHHbIA MHTepBan nepecekaeTcs C WHTepBanaMu 3HAYeHU Ans
YYryHa, Mefin 1 KOXKMK.

OTBeT: YyryH, Mefp, KOXa.

5. Ha Opycok Mmaccoit 5Kr, OBMXYWMIACA MO TFOPM3OHTANbHOIA
NOBEPXHOCTU, AeWCTBYET CKUNa TPEHMA cKobeHua 20 H. Yemy Oypet
paBHa CMNa TPEHUSA CKONbXKEHUA NOCae yMeHbLEeHUA Macchl Tena B 2
pasa, eciv KO3PhULUUEHT TPEHUA HE U3MEHUTCA?

Otset: 10 H.

6. Onpepenute cpepHee paccroaHue ot CatypHa go ConHua, ecnu
nepuop obpaienus CatypHa Bokpyr ConHua paseH 29,5 net. Macca
ConHua pasHa 2 ® 10” kr.

Oteet: 1,42 -10% M.

'papuueckue 3apgaun:

1. Ha pucyHke npuBegeH rpaduK 3aBUCMMOCTU  YAJIMHEHUA
PE3MHOBOr0 Xryta OT MOAYAA MPUIOXKEHHOW K Hemy cuabl. Hantu
KECTKOCTb XKryTa.

o
0O 12345 F.H

Otget: 10 H/m.

3apauu Ha MeTOoAbl HAyYHOTO NO3HAHMUA:

1 (BIP). C nomowbio gMHamMmoMeTpa NPOBOAMAUCL U3MEPEHUA CUNbI.
Wkana npubopa nporpagyMpoBaHa B HblOTOHax. [lorpewHocTb
M3MEPEHWN CUNbl paBHAa LeHe [JeNeHua LWKanbl AWHAMOMeTpa.
3anWwwnTe B OTBET NOKa3aHWA AWHAMOMeTpa C YY4ETOM MOrpPeLHOCTH
n3mepeHun. B oTBeTe yKaxuTe 3HaYeHME C Yy4ETOM MOrPeLHOCTH
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M3MEepeHUn 4yepe3 TOYKY C 3anAaToi. Hanmpumep, ecnu nokasaHus
npubopa (5,0 + 0,5), To B 0TBETE cneayeT 3anucatb «5,0;0,1».

'l'll"lll'l"l'
HBNIMOHN | A - -
0 1(‘ 15

Bo3moxHoe pewenne:

[nsa Havana onpepenum LeHY [eNeHUs [UHAMOMETPA, B [AAHHOM
cnyyae oHa coctasnsaet 1 H. [lanee onpefensem nokasavue npubopa:
11 H. Takum 06pa3oM, 3HaYeHUE W3MEPEHHOW 3TUM AUHAMOMETPOM
cunbl cocTanseT (11 + 1) H.

OrBert: 11;1.

2 (BIP). Bam HeobxoaMMO UCCNef0BaTh, KaK 3aBUCUT CUAA TAXKECTHU OT
Maccol rpy3a. Nimeetcs cnepyollee obopyaoBaHue:

— BEeCbI 3/IeKTPOHHbIE;

— LMHAMOMETPbI C npeaenom nsmepeHnin 5Hu 1 H;

— Habop U3 TPEX TeN pa3MYHOIN MacChl;

— WTaTMB ¢ MyhTOM U NANKOW.

OnuwuTte nopAgoK NpoBefeHUa nccnegosaHusa. B oteere:

1. 3apucyiTe uamn onuIIKUTE IKCNEPUMEHTANIbHYIO YCTAHOBKY.

2. OnuwunTe NOpAAOK AENCTBUI NPU NPOBEAEHUN UCCNELOBAHNA.
BosmosxHoe peurerHue:

1. Wcnonb3yeTcs ycTaHOBKA, M300paé&HHas H
pucyHke. OfHa M3 NpYXUH, HECKONbKO rpy30B
BECbl 3JIeKTPOHHbIE

2. 3mepseTcsa macca ofHOro rpy3a, 3atem BTopor
n 7.4. K npyxuHe nopBewmnBaeTca OAMH rpy3
onpegenseTca cuna TAXeCTH rpysa.

3. K npyxuHe nopBewunBaeTca [Ba rpysa
onpegeneHue Cuabl TAXeCTU nosTopaeTcsa. MoxH
NPOBECTU aHANOTUYHbIE U3MepeHUS, f006aBNASA el
rpy3bl.

4. lNonyyeHHble 3HayeHus cun TAXECT
CpaBHMBAIOTCA

OMOPHbIA KOHCMEKT Ne 1.3

Tema 3aHATUA

3aKoHbl COXpaHEHUA B MEXaHUKE

CopepaHue Tembl

TMoHATUA: UMNYABC TENA; UMMYNLC CUIbI; MEXaHWUYeCKas paboTa; MOLHOCTb;
KWHETUYECKAs 3HEPrus; KOHCEPBATMBHbIE CUNbI; NOTEHUMANLHAA SHEPTUSA;
KOHCEPBATUBHbIE CUCTEMbI TEN; MOMEHT WHEpLUMM abCONIOTHO TBEPAOTO
TeNa; MOMEHT CUbI.

3aKkoHOMepHOCTH:

3aKOH COXpaHEHWMA MMNYNbCa; (HOpMyna MexaHWYeckoi  paboTbl;
ONpefieNeHne MEXaHUYECKON MOLWHOCTW; paboTa CUnbl TAXECTU U CUAbI
ynpyrocty; opmyna KMHETUYECKOW 3Hepruun; dopmyia NOTEHLMANbHOM
3HEpPruu Tena, NOAHATOro Hag 3eMNén; opmyna NoTeHUMANbHOW 3HEpPruu
ynpyro aedopMUPOBAHHOIO TeNa; 3aKOH COXpAHEHWA MeXaHU4YeCKOM
3HEPrvM; OCHOBHOM 3aKOH JUHAMMKM BPALLATENbHOTO ABUKEHUSA; hopMy”na
KMHETUYECKOW 3Heprum abCosloTHO TBEPAOTO Tena, BpalaoLerocs
OTHOCUTENIbHO HEMOABWMKHOW OCK
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Tunbl 3aHATHA

KoMGuHMpoBaHHble 3aHsATHsA, KOHTponbHas pabota

lnaHnpyemble
06pa3oBaTe/bHble
pesynbTarl

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

® [1eMOHCTPUPOBATb Ha MpUMepax poJib 3aKOHOB COXpPAaHEHUs B
Pa3BUTUM COBPEMEHHOW TEXHUKW W TEXHONOTWA, NpUMEHeHMe
3aKOHOB COXPAHEHMsA B MPAKTUYECKON AeATENbHOCTU NIl0Ae;

® 1eMOHCTPUPOBATh HA NPUMepax NMPUMEHEHNS 3aKOHOB COXPAaHEHUs
B3aMMOCBA3b MeXAY PU3MKOI U [pYrMMU eCTECTBEHHBIMU HaYKaMK;
® ICNONb30BATL /1A ONUCAHWA XapaKTepa MpoTeKaHUs PU3NYeCcKUx
NPOLLECCOB 3aKOHbI COXPAHEHMSA UMMYNbCA, MEXAHUYECKOW IHEPTUN C
YYETOM rpaHUL, UX NPUMEHUMOCTU;

® pelwaTb KayecTBEHHble 3afaun (B TOM YUCIE U MEXKNPEeJMETHOro
xapakTepa);

® pelwaTb pacyeTHbIE 334K C ABHO 3a[iaHHO GU3NYECKOW MOAENbIO:
Ha MCNOAb30BaHME 3aKOHA COXPAaHEHUA WMNy/bca; onpefefieHune
MexaHWU4YecKon paboTbl, MOWHOCTHU, KMHETUYECKOW M MOTEHLMANBHOIA
3HEpruu; WCNONb30BAHME 3aKOHA COXPAHEHUA MeXaHU4ecKoi
3HEpruu;  WUCMOJb30BaHME  OCHOBHOTO  3aKOHa  AMHAMMKM
BpallaTeNbHOrO  [BMXEHWUs;  PACYET  KMHETUYECKOW  3SHEpruu
abCoMOTHO TBEPAOrO TeNa, BPaLLAOLLEroCs OTHOCUTENBHO HEMOJBUXHOM
ocK;

® YYUTLIBATb FPAHMLbI TPUMEHEHUSA U3YUYEHHBIX HU3UYECKUX Moaene
NPy pelweHnn GU3NYECKUX U MEXTPEAMETHbIX 3afaY;

® 1CnoNb30BaTh MHGOPMALMIO U NPUMEHATb 3HAHMA O MpUHUMNAX
PEAKTUBHOTO [BMXEHWUA WM OCHOBHbIX XapaKTEPUCTUKAX rMpockona
ONA  pelWeHWUs  NPaKTUYeCKUX, Y4yebHO-UCCNefoBaTENbCKUX U
NPOEKTHbIX 3aay

®opmbl
opraHu3auum
yuebHoI
LeATeNbHOCTH

[py 0CBOEHUM HOBbIX 3HAHUI U YMEHUIA, NP PELIEHNM 33AaY U
NpoBeAEHNN KOHTPONA — UHAMBUAYAbHAsA, GBPOHTaNbHARA, FpynnoBas
(Ha ycMOTpeHuWe npenopaBatens).

[1py BLINONHEHUU KOHTPONbHOW PaboTbl — MHAUBUAYANbHAS

Tunbl OLLEHOYHbIX
MepOonpuUATUN

TeKyumit KOHTPOAb: YCTHBIA U NUCbMEHHbI HPOHTANbHbIA ONPOC;
B3aMMoonpoc B napax (rpynnax).
TeMaTuyeckuit KOHTPOJIb: MMCbMEHHas KOHTPOJbHaA paboTa

3apaHus pns
CaMOCTOSITENIbHOTO
BbINOJIHEHMS

KauectBeHHble 3apaum:

1. 06bACHUTE NPUHUMN ABWMXKEHUS pblObl, pabOTaloLWEell XBOCTOBbIM
NNaBHUKOM.

OtBeT: Pbiba oTOpackiBaeT XBOCTOM O/IMMKHME K HEll C/IoW BOfibl HA3aj, a caMma
[ABUXETCA Brepef, NOCKOJbKY COXPAHAETCA MMMYNbC CUCTEMbI pblba—
ONIMXKHKE CNOV BObI.

2. Moxet i1 Teo 06/1aaTh HEHYNEBbIM UMMYJILCOM, HO HY/IEBOI SHEPrueit?
N HaoGopor, aHeprueit 6e3 umnynbca? MoscHUTe CBOIA OTBET.
Bo3moxHoe pewerue:

mv?
MonHas Mexanuyeckan sHeprus Tena E = —— + mgh. Bbiponum Teno u3

PYK B KONOAEL C Hy/MeBbiM HAYanbHbIM MMMYNbCOM. B cooTBeTCTBUM C
3aKOHOM COXpaHeHus 3Heprun E = const = 0. Teno 6ymer B npouecce
CBOOGOIHOTO MajieHWs YBENUYMBATL MMMYALC, HO MpWU  ITOM  €rO0
MexaHWJecKas 3Heprus Oyaet pasHa 0.
mv2 2

Tak Kak p = mv, a KuHeTUdecKan sHeprua £ =—— = zp_m’ TO €C/IN UMNYAbC
PaBeH HyJo, TO U KMHETMYECKAsA 3HEPrUA TeNa paBHa Hyio. [ToTeHUManbHas
3HEprus Tena He CBA3aHa C ero ckopoctbto. Moatomy, obnafas HyneBbiM
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MMMYNbCOM, TENO MOXET 06/1a7aTb HEHYNEBOW MOTEHUMANbHON 3HEpPTUEN.
Hanpumep, Teno, nokosieecs B BoIOPaHHOW CUCTEME OTCYETA U MOJHATOE
Haf, HEKOTOPbIM TOPU30HTANIbHLIM YPOBHEM WM NOKOALEeca Teno,
NofBeLEeHHOe Ha NpYXKUHe.

3. (BMNP) Astomobuib Ha 6OMbLWONM CKOPOCTU BbEXaN HA BbIMYKIbINA
«ropbartblit» MOCT, NpyU 3TOM CKOPOCTb €ro ABWMXKEHWUA MO MOCTY OCTAETCH
NoCTOAHHOW Nno Mogynio. Kak M3MeHWnMcb B BepxHell TOYKe MoCTa
(YBENMYMACH, YMEHBIUMACH, He U3MEHUNCA) MOLY/b UMMYNbCA M MOJHas
MexaHU4YecKas 3Heprus aBToMoOUNSA NO CPABHEHUIO C TEM, KAKUMU OHM BblI
Ha rOpU30HTaNbHOM y4acTKe Joporu?

OTBeT: MOpyNb UMMNYbCA HE W3MEHWNCH, NONHAA MeXaHUYeckas 3Heprus
yBEUYNNAC.

PacyéTHble 3apaum:

1. Yene3HogopOoXHbI BaroH Maccoi 40 TOHH, ABMKYLLWIACA NO penbCam co
CKOPOCTbIO 3 M/C, CTAJIKUBAETCA C LMUCTEPHOM Maccoi 60 TOHH, ABUMKYLLENACS
eMy HaBCTpevy cO cKopocTbto 1,5 M/c u cuennsetca ¢ Heit. Onpepenutb
CKOPOCTb ABUXKEHMA CUCTEMbI NMOC/IE CLIEMKMU.

Oteet: 0,3 m/c.

2. Cepaue yenoBeka, nepeKaynBas KpoBb, 3a Of{HY MUHYTY COBEPLUAET OKOJO
60 [k pabotbl. C KaKoil BbICOTbI JOMKHA YNACTb MMPA MAcCoM 5 Kr, 4ToObl
CUNa TAXKECTH, ECTBYIOLAA HA HEeE, COBEPLLIMAA TaKyto e paboTy?

OtBet: 1,2 M

3. YpapHbli rugpomoniot umeet maccy 1 T. Ero nogHumatoT Hag caei Ha
BbicOTY 3, 2 M. KakoBa OyaeT CKOpOCTb rvMapoMonoTa Nepef yaapom?
ConpotueneHuem Bo3fyxa NpeHebpeys.

Oteet: 8 M/cC

4, [lpn CKaTUM CMYCKOBOM MPYIKUHBI HA 5 CM U3 UIPYLIEYHOTO MUCTOsETA
BblleTeN Wwapuk. Macca wapuka coctaenset 20 T, a ero CKOpoCTb AOCTUMNA 2
M/c. Onpepenunte )ECTKOCTb MPYHKMUHBI.

Oteet: 32 H/m.

5. HenopeuHbii 610K npeactaBnseT coboi 0iHOPOAHbIA AMCK MACCOW 3 Kr
paamnycom 20 cM, 3aKpennéHHbIi B LeHTpe. K 06oay avcka npunoxeHa cuna,
paBHas 24 H v HanpaBneHHas no KacatenbHoi. Onpepenute yrnoBoe
YCKOpEeHMWe BpalLEHNA AUCKa.

OtBert: 8 M/C°

Pazpen 2. MonekynapHas ¢pu3uka u TepMogUHAMUKA

OMOPHbIN KOHCMEKT Ne 2.1

Tema 3aHATUSA

OCHOBbI MONIEKYNAPHO-KUHETUYECKOW TEOPUU

CopepxaHue Tembl

MoHATKA: pa3mepbl M MACCa MONIEKY U aTOMOB; OPOYHOBCKOE IBUMKEHUE;
AN bhY3UA; CUABl U SHEPTUA MEXMONEKYIAPHOrO B3aUMOAENCTBUSA;
WaeanbHbIA ras; pAaBNeHWEe ras3a; Temnepatypa M ee W3MEpEeHUE;
abCoOMOTHBIA  HyNb  TemnepaTypbl;  TEPMOLMHAMMYecKas  LKana
TEMNEpATypbl; CKOPOCTM  ABMIKEHWUA MONEKYN U UX W3MEPEHUE;
n3onpouecchl U Ux rpadMkn; YHUBEPCaANbHAA ra3oBas NOCTOAHHASA.
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3aKOHOMepHOCTMI OCHOBHbIE NMOJIOXKEHUA MOﬂEKyﬂﬂpHO-KMHETquCKOVI
TEOPUU; CTPOEHUE ra3oo6pa3Hb|x, HUAKNUX U TBEPAbIX Te€N; OCHOBHOE
VPaBHEHUE MOJ'IeKyJ'IFIpHO-KMHeTW-IECKOﬁ TEOPUU Ta30B; ra30Bbl€ 3aKOHbI;
VPaBHEHUE COCTOAHNA NAeaibHOro rasa.

®usnyeckue onbiTbl: ONbIT LIJTepHa

Tunel 3aHATUA

KombuHMpoBaHHble 3aHATUS
JlabopaTtopHas paboTa

MMnaHupyemble
obpasoBatenibHble
pe3yabTarsl

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

® 1eMOHCTPMPOBATh Ha NpUMepax posb U MecTo hU3UKM B POPMUPOBAHUM
COBpPEMEHHOW Hay4YHO KapTUHbI MUPA, B Pa3BUTUN COBPEMEHHOMN TEXHUKM
M TEXHONOIWM, B NPAKTUYECKON JeaTeNbHOCTU N0 aeN;

® [EeMOHCTpMpOBaTb Ha MNpUMepax B3aMMOCBA3b Mexpay (U3MKOW K
APYrumMu eCTeCTBEHHbIMW HayKamu;

® )ICNONb30BATb MH(pOPMaLMIO DU3NYECKOrO COAEPKAHUA NPU peLleHnn
y4eOHbIX, MPAKTUYECKUX, MPOEKTHbIX W WCCNeA0BaTENbCKMX 3ajay,
WHTErpupya MHGOPMALUIO U3 Pa3fIMYHbIX UCTOYHUKOB U KPUTUYECKM ee
OLEeHuBas;

® pas3nnyaTb M YMeTb MCMOMb30BaTb B y4eOHO-UCCNEA0BATENbCKOIA
AEATENbHOCTM MeTOfbl HAayyHOro no3HaHus (HabniofeHWe, onucaHue,
U3MepeHue, 3KCNEPUMEHT, BbiABUXKEHME TMNOTE3bl, MOAENNPOBAHUE U
T.A.) W opMbl HayyHOro no3HaHuA (aKTbl, 3aKOHbI, TEOpUM),
LEMOHCTPUPYA Ha MPUMEpPAX UX POib U MECTO B HAYYHOM MO3HAHUM;

® NpOBOAWTb NpAMbIE W KOCBEHHble M3MEpeHUA PU3NYECKUX BEWNYMH
(Maccbl M pa3mMepoB MONEKYN U aTOMOB, AaBAEHMA ras3a, CKOPOCTH
[BMIKEHUA MOJIEKY/, TeMNEpATypbl, 00beMa MaeanbHOro rasa), Bolompas
“3MepuTeNbHble NPUOOPLI C Yy4€TOM HEOOXOAUMOW TOYHOCTU U3MEPEHUN;
MNaHMpoOBaTb XOA W3MEPEHMI; nojy4aTb 3HaYeHUe U3MepAemoii
BEJIMYUHBI U OLEHUBATb OTHOCUTENbHYK MNOrPeWHOCTb MO 3aAaHHbIM
dbopmynam;

® poBOAMTb WUCCNEAOBAHMA 3aBUCMMOCTEN Mexay (U3NYECKUMM
BE/IMYMHAMU: AaBJIEHMEM, TEMNEPATYpPoil U 0ObEMOM ra3a, KMHETUYECKOIA
3HEprMM MONeKyn OT TeMmnepaTypbl - W AenaTb BbIBOJ C Y4YETOM
NOTrpewWwHOCTU U3MEPEHUNA;

® ucnonb3oBaTh AAA ONUCAHMA XapakTepa MNpoTeKaHus GHU3NYECKUX
npoueccoB (pu3nyeckme 3aKOHbl U ypaBHEHUA (OCHOBHOE ypaBHeHMWe
MOJIEKYNAPHO-KUHETUYECKO TEOPUM Fa30B; ra30Bble 3aKOHbI; ypaBHeHUe
COCTOAAHWA WAEANbHOTO rasa) C y4eToM rpaHuL, UX NPUMEHUMOCTH;

® pewatb KAYyecCTBEHHble 3afayn (B TOM UUCNE W MEXNpPeaMETHOro
xapakTepa): ucnonb3ys Mopenu, GU3NYecKue BENUYMHBI U 3aKOHbI,
BbICTPAMBATh JIOFMYECKN BEPHYIO LienoyKy 00bACHeHUA (JOKa3aTeNnbCTBa)
NpeANoXeHHOTo B 3afade npouecca (ABneHus);

® pelwaTb pacyeTHble 3afa4u Ha ra30Bble 3aKOHbI, HA OCHOBHOE ypaBHeHUe
MOJIEKYNAPHO-KUHETUYECKON TEOPUU Ta3oB, HA YypaBHEHWE COCTOAHUA
“AeanbLHOro rasa;

® VYUTbIBATb FPAHMLbI NPUMEHEHUS OCHOBHOTO YPaBHEHUA MONIEKYNAPHO-
KMHETUYECKOWN TEeOpMM ra3oB, ra3oBbiX 3aKOHOB, ypaBHEHUA COCTOAHMA
MAEeaNbHOro rasa Npu peweHnn GUMYeCcKUX 1 MeXnpeaMeTHbIX 3aaay;

e cob6nopate npaBuna 6e3omacHoOro TpyAa Mpu  NPOBEAEHUM
WccnefoBaHUM B paMKax y4eOHOTO  3KCMepuMeHTa M y4yebHo-
nccnefoBaTenbCKOM  AeATeNbHOCTM (€ MCNONb3OBaHMEM  LUQPOBLIX
M3MEpPUTENbHBIX YCTPONCTB U 1TaGOpaTOpHOTo 060pyAOBaHMA);
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® 4Cnonb30BaTb 3HaHMA O (GU3MYECKMX OOBEKTax M npoleccax B
NOBCEeIHEBHOW XMU3HM Ans obecnevyeHuns 6e3onacHoCTU Npu obpalleHmnn ¢
npnbopamMm 1 TEXHUYECKMMM YCTPOMNCTBAMMU (TEPMOMETP, MAHOMETP U p.),
AN COXpaHeHMA 3[0poBbf W COO/MIOAEHUS HOPM 3KONOTMYECKOro
NnoBeJEHWUA B OKpyXawuwehn cpeae, ANA  NPUHATUA pelleHUid B
NMoBCEAHEBHOMN XU3HU

®opmbl
opraHu3sauum
yuebHoI
[EATENbHOCTH

MpM OCBOEHUM HOBBIX 3HAHWN U YMEHWii, MpW pelleHun 3agad u
NPOBEAEHUMN KOHTPONA — UHAMBUAYANbHaA, hPOHTaNbHasA, rpynnosas (Ha
YCMOTpPEHME npenojasatens).

Mpu BbINONHEHWUU NabopaTopHOIA paboTbl — napHas (rpynnoas)

Tunbl OLEHOYHBIX
MeponpuATUN

Tekywmnin KOHTPONb: YCTHBIN UM MUCbMEHHbIA (POHTaNbHBIA ONpOC;
B3aMMooNpoc B napax (rpynnax).

TeMaTUYECKUIA  KOHTPOJIb: MNUCHMEHHBIN OTYET O  BbIMOJSHEHUM
nabopatopHoi paboTsi

3agaHusa gns
CaMOCTOATENIbHOTO
BbINOJHEHUSA

KauecTBeHHble 3apauu:
1 (BMP). TodpupoBaHHbIA LUAMHAP, B KOTOPOM NOJ, 3aKPena&HHbIM
NOpLWHeM HAaXOAUTCA BO3AyX, HAYMHAIOT OXNaxaTb, NOMECTUB B COCYA C
xonogHon Bopoi (cMm. puc.). Kak Oyper M3MEHATbCA KOHLEHTpauus
MOJIeKyn BO34yXa, a TakXe AaBNeHWe BO3Ayxa B LUWIMHApe NO Mepe
oxnaxpeHua?  YcrtaHoBute  cooTBeTCTBME — MexXay  (puU3MyYecKumu
BEIMYMHAMM U UX BO3MOXHBIMU U3MEHEHUAMU. [nA Kax[oi BeAUUUHbI
onpegennTe COOTBETCTBYIOWMIN XapaKTep U3MEHEHUA:

1) yBenuuurcs; '

2) yMeHbLWKNTCS;

3) He U3MEHUTCA.

3anuwute B Tabnuuy BbiGpaHHble UMUbpbl ANA Kaxaoih ¢u3nyecKoil
BENNYUHBI. Lindpbl B OTBETE MOTYT NOBTOPATHCS.

KoHueHTpaums
JlaBneHue Bo3ayxa B
MOJIEKYN BO3/lyXa
uuauMHape
B UMIUHApPE

Bo3moxHoe pewenue:

1. KoHueHTpauua monekyn Bo3fyxa B uUuAMHApe. Tak Kak nopueHsb
3aKpennéH, To 00bEM BO3AyXa BHYTPU LMNMHApA He MeHseTcs. B
3aKpbITOM COCY/e TakK e He MeHAITCA Macca BO3AyXa U YNCI0 MONEKYN.
03TOMY KOHLEHTPALUA MONEKYN HE MEHAETCSA.

2. laBnenue Bo3pyxa B umnuHgpe. lpouecc oxnaxpeHusa B LUAUHApPE
n3oxopHblit. Moatomy no 3akoHy Wapns: p/T = const. CnepoBaTensHo,
Npu yMeHbLIEHWM TeMnepaTypbl BO34yXa €ro faBjleHne yMeHbluaeTcs.
OtBer: 32.

2 (BMP). Yactuubl BewecTBa y4acTBYIOT B HENPEpbIBHOM TeMj0BOM
XaoTuyeckom pasuxeHun. K Kakum obbekTam (raszam, XWMLKOCTAM MU
TBEPAbIM TeflaM) OTHOCUTCA 3TO NONOXKEHUE MONEKYAAPHO-KMHETUYECKON

TEOPUM CTPOEHUSA BelLeCTBA?

55



OTBeT: B TBEPAOM, XUAKOM, ra3000pasHOM.

3 (BIP). MonoxeHna  MONeKyNAPHO-KUHETUYECKON  Teopuu
bopmynupytoTca cneayowmm 06pasom.

1. BewecTBo COCTOMT M3 YacTuLl.

2. YacTuubl HaXoAATCA B HEMPEPLIBHOM XaOTUYECKOM ABUXKEHUMU.

3. Yactuubl B3aMMOAeMCTBYIOT Apyr C APYrom.

uakocTn ucnapsaTca npu noboin Temnepatype. Kakum U3 nonoxeHwuis
MONEKYNAPHO-KMHETUYECKOW TEOpUM CTPOEHMA BEWECTBA  MOXHO
00BACHUTD 3TOT haKT?

OtBert: 2

4 (BMNP). lpounTaiite TEKCT M BCTaBbT€ HAa MECTO NPOMYCKOB CNOBA
(cnoBocoyeTaHus) U3 NpMBEJEHHOrO CMUCKA.

[lna uccnefoBaHMA 3aBUCUMMOCTM [@BNE€HWUSA rasa OT 3aHMMAEMOro MM
00bEMa, c0bOEepéM YCTAaHOBKY, COCTOAWYIO M3 COEAUHEHHBIX TOHKUM
WAaHroM roppupoBaHHOro cocyaa u maHometpa. Korga gasneHue rasa B
COCyfle paBHO aTMOC(EpHOMY, CTpenka MaHOMeTpa CTOMT NpOTUB
HyneBoro feneHus. 06bEM rohpupoBaHHOIO COCYlA MOXET U3MEHATBCA.
N3meneHue o6bEma rasa CBA3aHO c M3MEeHeHneM
Macca Bo3myxa B cocyae He
MeHseTcA. B npouecce cxaTtua rasa B cocyge NokasaHWs MaHoMeTpa
. Ecam cxkaTtne npoucxoaut mepneHHo, To

npouecc MOXHO CHYUTATb

Cnucok cnoB 1 cNoBOCOYETAHUM

1) nnowaau nonepevyHoro cevyeHna cocyna

BbICOTHI COCYa '

OCTaloTCA HEN3MEHHBLIMU

2

3

5) ymeHblIalOTCA

)
)
)
4) yBennuuBaloTCs
)
6) aguabartHbIM
)

7) n30TepMuyecKnm

Bo3moxHoe pelieHune:

[lns uccnefoBaHMs 3aBUCUMMOCTM [ABNEHWUS ra3a OT 3aHMMAEMOro UM
00bEMa, cobOepéM yYCTaHOBKY, COCTOAWYIO M3 COEAUHEHHBIX TOHKUM
WwaaHrom roppuMpoBaHHOro cocyaa u maHometpa. Korga aaeneHue rasa B
COCyAe paBHO aTMOC(EepHOMY, CTpeska MaHOMeTpa CTOMT MNpOTUB
HyneBoro geneHns. 06bEm roppMpoBaHHOrO COCYlAa MOXKET U3MEHATLCA.
N3meHeHUe obbEMA rasa CBA3aHO C M3MEHEHWEM BbICOTHI cocyaa. Macca
BO3JyXa B COCyfle He MeHseTcA. B npouecce cxkatus rasa B cocyne
nokasaHus MaHomeTpa yBenuuyuBatoTca. Ecnm cxkatme npoucxopuT
MeJJIEHHO, TO MPOLLECC MOXKHO CYMTATb U30TEPMUYECKUM.

OtBeT: 247.
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PacuétHble 3apayum:
1. HanTn yncno monekyn B 2 Kr yrnekmcnoro rasa.
OtBeT: 2,74:10” monekyn.

2. bannoH copepxut 50 n kucnopopa, Temnepartypa 27° C, gaBnenve 2
MMa. Haiitu maccy kucnopoga.
OtBert: 1,28 kr.

3. B 3anasHHO npobupke HAXOAMTCA BO3JAYX NpU aTMOCHEpPHOM
naBneHun u Temnepatype 300 K. Mpu HarpeBaHuu npobupku Ha 100 °C
oHa nonHyna. OnpepenuTe, KaKoe MaKCMMaNbHOE jaBeHNE BbILEPKUBAET
npobupka.

OteT: 9,38:10" M.

'padmyeckmne 3apaum:

1. Ha pucyHke n3obpaxeHbl NpoLecchl U3MEHEHWUA COCTOAHNUA HEKOTOPOIA
Macchbl rasa. Hasosute 3t npoueccol. N306pasute rpacdmkn npoueccos B
ocax p(T) n V(T).

\'2.1 \\ V

Bo3moxHoe pewenue:

1-2: V = const, no 3akony Wapnsa p,/T, = p,/T, 3Ha4uT, ecnn naBieHune
YMeHbLIAeTCA, TO YMEHbWIAeTCA W Temnepatypa, T.e. NPOUCXOAMT|
M30X0PHOE OXNaX[eHNe.

2-3: p = const, no 3akoHy [leit-Jlioccaka V,/T, = V,/T, 0OBEM
VBENNYMBAETCA M TeMmnepaTypa VBeAMYMBAETCH, T.€. MNPOUCXOAUT
n306apHoe pacuimpeHme.

Hapucyem usonpoueccel raza B koopguuatax p(T) u V(T).

T
2. Kakas u3 pByx NUHUiA rpadmka coOTBETCTBYET OOJbLIEMY [ABNEHUIO
[laHHOM MacChl MaeanbHOro rasa?
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VA

0 r
Bo3moxHoe peuwenue:
Mpexae BCEro yCTaHOBWM, YTO 3TO 3@ IMHWUW. 3T IUHUM BbIPAXKAKOT NPAMO
NPONOPLUUOHANbHYID 33aBMCMMOCTb  Mexay OObeMOM rasa W  ero
TEMNepaTypoil, a 3TO BO3MOXHO [/ WMAEANbHOr0 rasa TONbKO Npw
n3obapnyeckom Mnpouecce, CNeAoBaTeNbHO, W300paXeHHbIE NUHUM
rpacuka — nzobapsl.

lpoBefem M30TepMy A0 nepeceyeHus ¢ obenmm nzobapamu, a TOYKU UX
nepeceyeHns Cnpoeuupyem Ha ocb opauHat (06vemoB). N3 nocTpoeHus
BUAHO, uto V, > V.. [loCKONbKY Mpu M30TepMMUYECKOM Mnpouecce ras
nopuuHaeTca 3akoHy bonna—Mapuotra: p,V, = p,V, 10 p, > p,. Hanomuuwm,
YTO BCE TOYKM, Nexallme Ha 0AHOW U300ape, COOTBETCTBYIOT COCTOAHUAM
C OJMHAKOBbIM ABNIEHUEM.

3 (BIP). B cocype nop TAXEnbIM NOpLIHEM HaxoAUTCA BO3AyX. Ha rpaduke

npeAcTaBieHa 3aBUCUMOCTL 06bEMA BO3fLyXa OT €ro TeMneparypbl.
>

[N S )

Bbibepute [Ba BepHbIX YTBEPXKAEHWA, COOTBETCTBYIOWMX [AHHbLIM
rpaduka. 3anuwunTe B OTBETE UX HOMEpa.

1) B npouecce 1-2 Bo3fyX CXMManW NpyU NOCTOAHHOM JAaBIEHUN.
2)B npouecce 2-3 paBneHuMe BO3fyXa YMeHbWANoCb NPAMO
NPONOPLUOHANEHO U3MEHEHUIO ero abCONITHOM
Temneparypsl.

3) B npouecce 3—4 Habnaanoch M30TepMUYECKOE pacllMpeHne BO3AyXa.
4) B npouecce 1-2 paBneHue Bo3gyxa yMeHbLWanoch.
5) B npouecce 3-4 noplweHb onyckanca u copeplan paboTy no cxatuio
BO3AyXxa.
Otgert: 13
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ONOPHbIA KOHCMEKT Ne 2.2

Tema 3aHATUA

OcHoBbl TEpMOAUHAMUKHU

CopepxaHue Tembl

MoHATUA: BHYTPEHHAA 3Heprus uAaeanbHoro rasa, pabota rasa,
KONNYeCTBO TennoThbl, TENAOEMKOCTb, VYAeNbHAA TennoEMKOCTb,
afimabaTtHbIN npolecc.

3aKOHOMEpPHOCTMU: ypaBHEHME TENOBOr0 GanaHca, NepBoe Havano
TepmoguHamuky, KIJ[ Tennosoro pAsuratens, BTOpOe Hayano
TEPMOAMHAMUKM.

[puHUMNBl  [ENCTBUA TEXHUYECKUX YCTPOWUCTB: TenaoBoOro
LBUraTens, XonoAUAbHOW MALUUHBI

Tunsl 3aHATUA

KOM6VIHI/IpOBaHHbIe 3aHATUA

MnaHupyemble
obpasoBatenbHble
pe3yabTarsl

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

®  [1eMOHCTPUPOBATb  Ha  MpPUMEpax  OTKPbITUN  3aKOHOB
TEPMOAUHAMMKN, UCTOPUM YCOBEPLIEHCTBOBAHUA TENAOBbLIX MALIWH
ponb U mecto Gu3nku B HOPMUPOBAHUN COBPEMEHHOWN Hay4HOM
KapTUHbI MWUPa, B Pa3BUTUU COBPEMEHHOMN TEXHUKMN WU TEXHONOTUN, B
MPaKTUYeCKON feATeNbHOCTN N0aeN;

® 1Cnonb30BaTh MHbOpMaUMo (HU3UYECKOTO COAEpKaHMA Npu
pelWeHnmn yyebHbIX, MPAKTUYECKUX, MPOEKTHBIX U UCCER0BATENbCKUX
3aflay, WHTerpumpya WHGOPMALMIO M3 PaA3INYHBLIX UCTOYHUKOB WU
KpUTUYECKMN ee OLeHUBas;

® pas3nnyatb METOAbl HAYYHOTo MO3HAHMA U (POpMbl HAYYHOrO
NO3HaHWA,  JAEeMOHCTpUpya Ha  npumepax  (hopMMpPOBaHUSA
NpeAcTaBNeHNi 0 COXPAHEHWUMN IHEPTUMN) UX POJIb U MECTO B HAYYHOM
MO3HaHUK;

® 1CNOAb30BaTh /19 ONMCAHUA XapaKTepa NpoTekaHua QU3nNyecKnx
npoueccoB hM3nyYecKme 3aKOHbl C Y4€TOM rpaHuL, UX NPUMEHUMOCTHU:
nepBoe U BTOPOE Hayana TePMOAMHAMUKM, YpaBHEHWE TEnn0BOro
6anaHca; dopmynel KMN[ Tennosoro aeurartens;

® pewaTb KayecTBeHHble 3aJayn (B TOM YMCNe U MeXNpefMEeTHOro
xapakrepa);

® pewarb pacyeTHble 334a4yuM C ABHO 3aAaHHOW U3NYeCKOW
MOJIENbIO;

® yyuTbIBaTb rPaHMLbl NPUMEHEHUA U3YYEHHbIX (DU3NYECKUX
Mopienen (MaeanbHbIi ra3, TENJ0M30AMPOBAHHAA CUCTEMA, ABUTATENb
KapHo) npu peweHnn GnU3nyeckux u MexnpeameTHbiX 3afay;

® 1CNONb30BaTb MH(OPMALMIO U MPUMEHATbL 3HAHMA O MPUHLMNAX
paboTbl M  OCHOBHbIX XapaKTEPUCTMKAX U3YYEHHbIX MallWH
(TennoBoro pfBuratens, XONOAWNbHOW MaWMHbLI) ANA  peLeHns
NpPaKTUYeCKnX, yueOHO-UCCNeA0BaATENbCKUX U NPOEKTHbIX 3aAay;

® 1CNONb30BaTh 3HAHWUA O hU3NYECKUX 0OBEKTAX M mpoleccax B
NOBCEHEBHOW KWU3HM pAa  obecnedeHus 0e30MaCHOCTU Mpu
obpalleHun ¢ npubopamu M TEXHUYECKUMU YCTPOUCTBAMMU, ANS
COXpaHEeHWUA 300pOBbA M COOMIOAEHMA HOPM 3KONOTMYECKOro
NnoBeEHNA B OKpyXawlen cpefe, AnA NPUHATUA pelleHuin B
NMOBCEAHEBHOMN XU3HU

®opmbl
opraHusauuu
yuebHoI
[€ATENbHOCTH

Mpn OCBOEHUM HOBbLIX 3HAHUW U YMEHWUW, NPU peleHnn 3aaad W
NPOBEAEHUMN KOHTPONA — MHAUBUAYANbHASA, GPOHTaNbHAA, rPyNnoBas
(Ha ycMoTpeHUWe npenofaBatens)

Tunbl OLEHOYHBIX
MEpONpUATUIA

TeKkywuid KOHTPOAb: YCTHbIA U MUCbMEHHbI (PPOHTaNbHbIA ONpOC;
B3aMMOONpoc B napax (rpynnax).
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TemaTuyecKuit KOHTPOJIb: MMCbMEHHAA CaMOCTOATEbHAA paboTa Ha
ypoke

3apgaHusa gns
CaMOCTOATENbHOTO
BbINONHEHUA

KauecTBeHHble 3apauu:

1. MepHas ¥ xenesHas 3aKkNENKM MMEKOT OAMHAKOBYIO Maccy W
HauyanbHylo Temnepatypy. Mx onyckaloT B BaHHy ¢ 60/bluM
konunyectBoMm BoAbl. Kakas 13 3aknénok GbicTpee oxnagutca?

OtBeT: MeaHas, T.K. TEMIOEMKOCTb MEU MEHbLLE.

2. [ToyeMmy BbICTpbIe peKu ellé He 3amMep3aloT Ha MOPO3€ B HECKONbKO
rpagycos?
OTBeT: NpOMCXOAMT MpeBpalleHne MexaHUYeCKOM 3SHeprum B
TenioBylo.

3. MoyeMy TeNNOEMKOCTb M€ANBHOTO ra3a npu M306apHOM nNpolecce
00/bllE, YeM NPU U30XOPHOM?

OtBet: npu M306apHOM npouecce YacTb NOABOAUMOrO KOAMYECTBa
TENNOTbl PacxXofyetcs Ha coBeplieHne paboTbl rasom, npu
W30XOPHOM — BCE NOJIyYeHHOEe ra3om Tenao UAET Ha ero HarpeBaHue.
AHanornyHble paccyXaeHus MOXHO NpUBECTU U B Clyyae, Korjaa ras
OTAAET NONOXKUTENBHOE KONNYECTBO TEMIOTI.

PacyéTtHble 3apauum:

1. Onpepenute BHYTPEHHIOK 3HeEprud 3 MOAb OAHOATOMHOrO
MAEaNbHOrO ra3a npu HOpMasbHbIX YCAOBUAX.

Oteer: 10,2 k[x

2. B uunuuppe TennoBoro gBurartens ras, Haxo4ACh oA MOCTOAHHbIM
naeneHnem 310° Ma, coeepwun pabotry 0,4 kMx. Hackonbko
yBenuumiacs o6bEM rasa B 3Tom npouecce?

OtBet: Ha 1,3 n.

3. B xope HekoToporo npouecca ra3 otrgan 500 [k Tennotsl,
coBeplwunB npu 3ToMm paboty 200 k. Hackonbko yMmeHbluunach
BHYTPEHHAS 3HEprua ra3a B 3TOM npouecce?

OTBeT: Ha 700 [x

4. B npouecce pacwupeHus 1 MONb paspeXeHHOro reius ero
BHYTPEHHAA 3Heprua BCE Bpema OCTAETCA Heu3meHHOW. Kak
W3MEHAITCA Npu  3TOM  (YBEAMYMBAETCA, YMEHbWAETCA, He
W3MEeHseTCs) TeMnepaTypa reaus, ero AaBneHue u o6bEM?

OTBeT: TeMnepaTypa He U3MEHSAETCH, laBleHne yMeHblaeTcs, 00bEM
yBeNUYMUBAETCA.

5. WpeanbHbl 0LHOATOMHBIN ra3 KOAUYECTBOM 6 MONIb HAarpeBarT Ha
100°C. B 3ToM npouecce ra3 paclumpsercs, copeplune padoty 500 k.
Kakoe konuyecTBo TENNOTHI NOAYYMA ra3?

OtBet: 7979 [k

6. TennoBas MaWMHa 33 OAMH UMKA nNOsy4YaeT OT Harpesatens
konuyecTtBo TennoTbl 500 [ u coseplwaeT paboty 200 . Kakoe
KONMYeCTBO TENAOTbl OHA OTAAET XONOAUNbHUKY 33 TpU LMKna?
Oteet: 900 [k
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7. B upeanbHom TennosoM [Burartesne TemnepaTtypa HarpesaTens
1200°C, a TemnepaTtypa xonoaunbHuka -10°C (MMHyC fecsTb rpaaycoB
no wkane Uenbeua). Yemy paser KN storo gsuratena?

OtBeTt: 81%

Ipadmueckue 3apaun:

1. WpeanbHbii ra3 nepeBofasaT U3 COCTOAHUA 1 B cOCTOsIHME 3 TaK, KaK
NOKa3aHo Ha rpamke 3aBMCMMOCTM AaBJeHUA ra3a oT 06bEMa.

7
301
2p0’_ 1 9

Pot

3

- Y

0 1A

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

2. Ha rpadmke nokasaHa 3aBMCUMOCTb Temnepatypsbl T BelecTsa oT
BpemeHn t. BewectBo paBHOMEpHO HarpeBasM OT MOMeHTa
BpemeHu t =0 po t=t,. [loTOM HarpeBaTenb BbIKNOUYUAN U BELLECTBO
pPaBHOMEPHO OXAaX[anocb. B HauyanbHblA MOMEHT BpEMEHM
BELECTBO HAXOWNNOCh B KPUCTANIMYECKOM COCTOAHUMN.

1
1
)
1
i
1
1
1
1
'
1
1
'
1
i

0

T
o
o

BhibepuTe BCE BEpHbIE OTBETHI.

1) B momeHT BpemeHu t=t, BewecTBO HaXoOAMNOCH B razoo6pasHom
COCTOAHWUU

2) Npoueccy nnaBneHna cOOTBETCTBYET y4acTok rpaduka 2-3

3) Ha yuacTke rpachmka 5-6 nponcxofun npouecc KOHAeHcauum napa
4) B TO4Ke 6 BEWECTBO HAXOAMNOCh B KPUCTANINYECKOM COCTOSAHUM
5) Ha yuyacTke rpadmka 2 — 3 BHYTPEHHAS 3HEpPrua BelecTBa He
n3meHanachb

OtBer: 2, 4
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ONOPHbIA KOHCMEKT Ne 2.3

Tema 3aHATUA

ArperaTHble COCTOAHUA BeWwecTBa U Ga3oBble Nepexofbl

Copepxanue
TeMbl

MoHATMA: wcnapeHMe W KOHAEHCAUWA;  HACbIWEHHbIN  nap;
abCconoTHas M OTHOCWUTENbHAA BAAXHOCTb BO3JyXa; TOYKA POCHI;
KWNEHWe; KPUTWYECKOe COCTOSIHWE BelecTBa; MeperpeTbii nap;
NOBEPXHOCTHLIN CNOW XWUAKOCTU; 3HEPrua NOBEPXHOCTHOIO C/IOf;
ONVXKHWIA  NOpAAOK; NOBEPXHOCTHOE HATAXKEHWEe; CMayuBaHue;
KanunnapHole ABNEHWUA; KpUCTannuyeckue u amopdHble Tena;
nnactmyeckan (ocratouHas) Aedopmauua; MexaHWYeckue CBOICTBA
TBEPAbIX Ten; Ko3IPhULUUEHT TMHERHOTO paclumMpeHmns; KosdduumneHt
00BEMHOrO paclMpeHns; nnaBaeHne u KpUCTanIn3aums.
3aKOHOMEpHOCTM: CBOWCTBA HACLIWEHHOrO Mapa; 3aBUCUMMOCTb
Temnepatypbl KUNEHUs OT [JAaBlEHUA; OnNpefeneHne OTHOCUTENbHOW
BAXHOCTW BO3JyXa; 3aKOH [yKa; AuMarpamma pacTaxeHus; Tennosoe
paclnpeHmne TBepAbIX TeN U KULKOCTEN.

[lpakTMyeckoe npuMeHeHMe neperpeToro napa B TeXHWUKE; B
NOBCEAHEBHOW XU3HU (U3NYECKUX 3HAHUWA O CBOWCTBAX ra3os,
XNAKOCTEN U TBEPAbIX TENI; yYeT paclMpeHns ra3a B TEXHUKE;
MpuHyunel pencTBus nNpubOpPOB M TEXHUYECKUX YCTPOMCTB:
npubopoB Ans onpefeneHns BAAXHOCTU BO3AyXa

Tunel 3aHATUA

KoM6uHMpoBaHHbIe 3aHATUS
JlabopaTopHas paboTa
KoHTponbHas paboTa

[naHupyemble
06pa3oBaTeibHbI
e pe3ynbTaThl

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

® [eMOHCTPMpPOBaTb Ha MNpUMEpax poib M MecTo (u3MKu B
thOpMMpPOBaHUN COBPEMEHHON HAyYHOM KAapTUHbI MUPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKU U TEXHONOTUIN, B NPAKTUYECKON AEATENIbHOCTU
nojen;

® eMOHCTPUPOBATL Ha NpUMMEpax B3aMMOCBA3b Mexay hU3UKOWh U
APYrMMU eCTECTBEHHbIMU HAyKaMu;

® uCcnonb3oBaTh WHbopMauu GU3NYECKOTO COAepXaHuAa npu
pelWweHnn yyebHbIX, MPaKTUYECKUX, MPOEKTHBIX U UCCAEe[0BaTENbCKUX
3aflay, WHTerpupys WHbOPMaLMI0 U3 PasNUYHbIX WMCTOYHWUKOB U
KPUTUYECKM ee OLeHMUBaS;

® pa3juyatb M YMETb WUCMONb30BaTh B y4eOHO-MUCCNENOBATENLCKOM
AeATEeNbHOCTU MeTOofbl HAyYHOro No3HaHUA (HabnoAeHWe, onucaHue,
“3MepeHue, IKCNEPUMEHT, BbIJBUKEHUE TMNOTE3bl, MOLENNPOBAHME U
T.A.) u GopMbl Hay4yHOro no3HaHWa (akTbl, 3aKOHbI, TEOpwUM),
AEMOHCTPUPYA Ha NPUMEpPAx UX POSib U MECTO B HAYYHOM NO3HAHUM;

® POBOAMUTL NPAMbIE U KOCBEHHbIE U3MEPEHUA PUUYECKUX BENUYUH
(abCoNOTHON M OTHOCUTENLHOM BAAXHOCTM BO3[yXa; TOYKWU pPOChI;
3HEepPruM NOBEPXHOCTHOIO C/10A; MOBEPXHOCTHOTO HaTAXeHue;
ko3 puumneHTa MMHENHOroO pacwunpenus; koadhduumneHTa o6bEMHOTO
pacWupeHns), BbIOMpPas MW3MEpUTENbHbIE TMpUOOPbI C  y4YeToM
He0OX0AMMON TOYHOCTU U3MEPEHUIA; NMNAHUPOBATb XOJ U3MEpeHWiA;
noayyatb  3HayeHMe U3MepAeMOM  BEeAWYUHbI U OLEeHMBaTb
OTHOCUTENIbHYIO NOFPELWHOCTL MO 3afjaHHbIM hOpMynam;

® NpoBOAMTb MCCNEOBAaHMA 3aBUCUMOCTEN Mexay (uMyeckumu
BeIMYMHAMM: TeMNepaTypbl KUNEHWS OT AABNEHUSA, CUAbI YNPYrOCTU OT
Aedopmaumum (cmeleHns) — U genatb BbIBOA C Y4ETOM NOTPELIHOCTH
U3MEpPEeHUit;
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® CMONb30BaTh [/ ONMUCAHUA XapaKTepa NpoTeKaHUs PU3NYEeCKUX
npoueccoB (MCNAapeHus W KOHAEHCALMW; KUMEHWA; NnaBneHus W
Kpuctannmuszauum) Gu3ndeckme BenWUYMHbBI M JEMOHCTPUPOBAThH
B3aMMOCBA3b MeXAY HUMMU;

® KCMO0/b30BaTh ANA ONUCAHMA XapaKTepa NpoTeKaHUs hU3nMyYeckux
npoueccoB (u3nyeckne 3aKoHbl (3aKoH [yKa) € y4eToMm rpaHuy, ux
NPUMEHUMOCTY;

® pelaTb KayecCTBeHHble 3afayn (B TOM YWUCAe U MeXNpeAMEeTHOro
XapakTepa): Ucnonb3ys moaenu, Gu3Myeckue BENUYMHbBI U 3aKOHbI,
BbICTPAMBATb  JIOTMYECKW  BEPHYI  LENoYKy  0ObACHEHUA
(pokasaTenbcTBa) NPeaoXKEHHOro B 3ajaye npouecca (ABneHus);

® pelwaTtb pacyeTHble 3afayu Ha 3aKoH [yka, pacyeT abconTHON K
OTHOCUTENbHOW  BNAXHOCTU  BO3AyXa; TOYKU POCHI; 3IHEPIrUM
NOBEPXHOCTHOTrO C0S; NOBEPXHOCTHOIO HaTAXeHUe; KOIhPuLmeHTa
NUHeHOro pacwupenus; koadduuymeHTa 06bEMHOTO pacluupeHus;

® VYuTHIBATb rpaHWLbl NMPUMeHEHUA 3akoHa [yka npu pelweHum
(hU3NYECKUX U MEKNPESMETHbIX 3a4aY;

® 1CMONb30BaTb MHGMOPMALMIO M NPUMEHATb 3HAHWUA O MpPUHLMUNAX
pabOoTbl U OCHOBHbIX XapaKTEPUCTUKAX U3YYEHHbIX TPUOOPOB U ApYrux
TEXHUYECKUX YCTPOWUCTB [JNA  PELEHUs NpaKTUYecKuX, y4yebHO-
nccneoBaTenbCKUX U NPOEKTHBIX 3aAaY;

e cobniopatb npaeuna 6Ge3onacHoro Tpyaa npu  NpoBefeHUM
WccnefoBaHUA B paMKax y4yebHOro 3kcnepumeHta U yyebHo-
nccnefoBaTenbCKON AEATENbHOCTM (C UCMONb30BaHUEM LUGPOBbIX
N3MEpUTENbHbIX YCTPOICTB U NabopaTopHOro 060pyaoBaHuA);

® 1CMoNb30BaThb 3HAHMA O (U3MYECKMX 0OBEKTaX M MNpoueccax B
NOBCEHEBHOW KM3HM Ana obecneyeHus 6Ge3onacHOCTU Mpu
obpalieHun ¢ npubopaMm M TEXHUYECKUMU YCTPOMCTBAMM, ANS
COXpaHeHUs 3[0pOBbs W COO/IOAEHUA HOPM  3KOJOTMYECKOrO
NoBeEHNA B OKpyXalolleid cpefe, ANA NPUHATUA peleHun B
NOBCEHEBHOW XU3HU

®opmbl
opraHu3auum
yuebHoI
LEeATENbHOCTH

Mpy OCBOEHUM HOBBIX 3HAHUA W YMEHWIA, MpU pelleHun 3agad u
NpoBeAEeHNN KOHTPONA — MHAMBUAYaNbHASA, hpoHTaNbHas, rpynnosas
(Ha ycMOTpeHuWe npenopaBatens).

Mpu BbINONHEHWUU NAaBOpATOPHOI paboTkl — napHas (rpynnosas)

Tunbl OLEHOYHBIX
MeponpuATUN

TeKkywuit KOHTPONb: YCTHBIA W MUCbMEHHbIW (PPOHTANbHLIA ONPOC;
B3aMMOONpOC B Napax (rpynnax).

TemaTMyecKuit KOHTPONb: MNUCbMEHHBIN OTYET O BbINOJHEHUM
nabopaTtopHoi paboThl; MMCbMEHHAsA KOHTPONbHAsA paboTa

3apaHusa pns
CaMOCTOATENIbHO
o BbIMOJNHEHMUS

KauecTBeHHble 3apauu:

1 (BMP). MNpu npoekTupoBaHMMU OONbWMX MOCTOB HEOOXOAUMO
YYNTBIBATb BO3MOXHOCTb Nepenaja tTemnepatyp B npegenax ot —40 °C
po +60 °C B TeyeHue ropa. Takue nepenapgbl Bbi3blBAOT 3aMeTHOE
W3MeHeHMe OOWWEA AAWMHBI MOCTA, M, YTOObI MOCT He B3fblbnuBancs
NeTOM W He UCMbITbIBAN MOLWHbIX HAarpy30K «Ha pa3pbiB» 3UMOK, ero
COCTAaBAAIOT W3 OTAENbHBbIX CeKUMd, COoefuHAA WUX OydepHbIMU
couneHeHuamu. Kakoe sBieHMe YYUTLIBAKOT NpPWU MPOEKTUPOBAHUM
MOCTOB, BBOAsA OydepHble coeanHeHUA?

OTBeT: TennoBOe paclWMpeHune Tea UaK TENNOBOE pacluMpeHme.
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2 (BMP). 3umon cTékna ABMXKYLLErocs aBTOMOOWASA MOTYT M3HYTPU
«3anoTeTb» faxe B cyxylo norogy. CTouT oTMeTUTb, YTO YeM MeHblue
noJeit B CaJloHe U YeM MeHblle OHM Pa3roBapuBaloT, TEM MeJJsieHHee
BAara ocefiaeT Ha cTéknax. bnarogapa KakoMmy sBAEHWIO MPOUCXO[UT
«3anoTeBaHne» CTEKON U3HYTPU?

Bo3mosxHoe pewenne:

«3anoTeBaHue»  CTEKON  W3HYTpU  npoucxoauT  Gnaropaps
KOHAEHCAL MK HACbILWEeHHOro Napa npu oxAaXAeHUU UK, 4TO 34ech TO
e camoe, Npu KOHAeHcauum napa.

OTBET: KOHAEHCALMA HACBIWEHHOTO Napa MpWU OXNAXAEHUUM WU
KOHfieHcalma napa.

3 (BMP). B nepecblleHHbIn pacTBOp NOBAPEHHOW COMM ONYCTUAU
WepCTAHYI HUTb. Yepe3 HeKOoTOpoe BpeMs Ha HUTU 0Opas3oBanuch
TBEpAble YacTuubl conun. Kakoe sBneHne Habnioaanoch B 3ToM onbite?
OtBeT: KpUcTanamsaumsa.

4 (BIP). MNpouuTaiiTe TeKCT M BCTaBbTe Ha MecTa MPOMYCKOB C/lOBA
(cnoBocoyeTaHus) U3 NpMBEJEHHOrO CNUCKA.

[1Ba nonbix, repMeTUYECKM 3aNasHHBIX Wapa coenHeHbl TpyOKON, Kak
noKasaHo Ha pucyHke. Bo3ayx u3 wapos oTkayaH. B BepxHem wape
HaxoAMTCA Hebonblioe KonM4ecTBo Bofbl. Ecnu HUKHMIA nycTol wap
NOMeCTUTb B XKUAKWUIA BO3JYX, TO Yepe3 HEKOTOpPOe BpeMA BOAA B
BepxHeM wwape 3amép3HeT. ITo o0ObACHAETCA TeMm, 4TO M3-3a

oxnaxpeHuns HUXHero wapa B HEM HauYuHalT

. 370 BbI3bIBaET B
BepxXHeM wWape . Mpu
3TOM Temneparypa BOAbI B BEpXHeM wape

Cnuncok cnos (CNoBOCOYETaHWA)

1) HarpeBaTbcs BOAAHbIE NApb

2) KOH[LEHCUPOBATbLCA BOAAHbIE Napbl
3) ucnapeHue Boabl

4) NoBbIWEHNE KOHLEHTPALMU
BOJAHBIX NApOB

5) noBblwWaeTCs I
AHIIKHH BO3IYX
6) NoHWKaeTca "

7) 0CTaéTCA HEM3MEHHOIA

OtBeTt: 236

5 (BMP). TepMeTUYHO 3aKpbITbIA COCYA, YACTUHHO 3aMOJHEHHbIA
BOAON, ANWUTENbHOE BPEMA XPaHUACA NpU KOMHATHON TemnepaType, a
3aTeM Obl1 nepectaBneH B XonoaunbHUK. Kak u3meHATcAs B
XONOAUAbHUKE NIOTHOCTb BOAAHOIO Napa, OTHOCUTENbHAS BNAXHOCTb
1 abCoNOTHAA BNAXHOCTb BO3fyXa B cocyae?

[na Kaxpon BeanyYMHbl onpepesnnTe COOTBETCTBYIOWMIN XapakTep eé
N3MeHeHus:

1) yBennuuTcs;
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2) yMeHbLKnTCA;
3) He U3meHuTCA.

MnotHocTb Napal0THOCUTENbHASN BAAXKHOCTL/AGCOIOTHASA BNAXKHOCTD

BosmosHoe pelieHue:

Mpy1 yMeHbWEHNN TeMIEPATYPbI BOAAHOMN Nap, HAXOAAWMNACA B cocyae,
YaCTUYHO KOHAEHCMpyeTcs W nepexoauT B Boay. 06beM cocyia He
W3MEHWUACA, CIeA0BATENbHO, NAOTHOCTb NAapa YMEHbWMUTCA.
OTHOCMTeNbHAA BNAXHOCTb — OTHOLWEHME MAPUMANBbHOIO AABEHMS
napoB BOAbl B BO3[yxe K PaBHOBECHOMY [ABAEHWIO HACHIUEHHbIX
napoB Npu AaHHON Temnepatype. [Ina repmeTUYHO 3aKpbITOro cocyAa
C HEU3MEHHbIM 00BLEMOM KMAKOCTWM 3Ta BejJMYMHA HE WU3MEHUTCH.
AGconioTHas  BRaXHOCTb Bo3ayxa —  (U3MYecKas  BENMUYMHA,
nokasblBalollas Maccy BOAAHbBIX NapoB, cojepxawmuxca B 1
M’ Bo3ayxa. [pyrumu cnosamu, 3TO NAOTHOCTb BOASHOTrO Napa B
BO3/lyXe, M OHA TaKXke YMeHbLIAeTCA.

OtBer: 232.

6 (BMP). Cuctembl Tpyb6 BOLAHOrO OTOMNEHWUsA BCerga cHabxawTcs
paclUpUTENbHBIM GAKOM, NPUCOEAMHEHHBIM K CUCTEME OTOMNEHUA W
coobuwaloummca ¢ atmocepoit. pu HarpeBaHun Boabl B Tpybax oHa
4aCTUYHO NEePEXOAUT B PacluMpPUTENbHbIN 6aK, U TPYObl He pa3pbiBaeT.
Kakoe sBneHMe MOXET MpWUBECTU K pa3pbiBy Tpyb Mmpu OTCYTCTBUM
paclmpuTenbHoro baka?

OTBeT: TeNA0BOE paclIMPEHNE KUAKOCTH.

7 (BMP). a3 HarpeBatoT B 3aKPbITOM COCY/e C MPOYHbIMU CTEHKAMM.
Kak Ha3biBaeTCA npoLecc Takoro HarpeBaHua rasa?
0TBeT: M30XOPHBIM UAKU N30XOPUYECKUM.

8 (BMP). B Tabnuue npuBefeHsbl TeMnepaTypbl NNaBAeHUA U KUNEHUS
HEKOTOPbIX BELeCTB NP1 HOPMaNbHOM aTMOC(EPHOM AaBAEHUM.

Bewecrts

o Temnepartypa nnaejieHus Temnepatypa KuneHus
Xnop 171K =34 °C
Cnupt 159 K 78 °C
PTyTb 234 K 357 °C
Hadrtanuu 353 K 217 °C

Kakoe(-vne) n3 paHHbIX BelecTB Oyaet(-yT) HAXOAUTLCA B XKUAKOM
coctoAHuMM npu Temnepatype 360 K u HopmanbHOM atmocdepHOM
naBAeHUn?

Bo3smoxHoe peweHue:

MepeBefeM Temnepatypy KuneHWs B KenbBMHBI. Torga npw
Temnepatype 360K xnop ¢ Temnepatypon kuneHua T=239K
HAaXOAMTCA B Tra3000pa3HOM COCTOAHMM, CMUPT C Temnepatypou
kunenns T=351K— B ra3000pa3HOM COCTOfHWUM, PTYyTb C
Temnepatypoi kunenus T=630 K — B XMAKOM COCTOAHUM, HAaTaNuUH
c Temnepatypoi kuneuusa T=490 K — B JXMAKOM COCTOAHMMU,
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OTBet: pTyTb M HaTANUH.

PacuétHble 3apauu:

1. M3 450 r BoasHOro napa c temnepatypoi 373 K obpasoBanach Boja.
CKoNbKO TenAOTbI MPU 3TOM BbIAENNNOCH?

Oteet: 1017 k[x.

2. 3aKpbITblil cocya o6bemom V, = 0,5 M* cofepKUT BOAY Maccoit m =
0,5 kr. Cocyn Harpenu po Temnepatypbl t = 147 °C. Ha ckonbko
cneayeTt U3MeHUTb 00beM CoCyfa, YTOObl B HEM COAEPIKANCA TONbKO
HacblWeHHbIN nap? [JaBneHue HacblLeHHOro napa npu Temnepatype t
=147 °C paBHO p,,=4,7 ® 10° Ma.

OtBert: 0,3 M°.

3. OTHOcMTenbHas BAAXHOCTb BO3JyXa B 3aKpbITOM cocyfe npu
Temnepatype t, =5 °C paBHa @, = 84 %, a npu Temnepatype t, =22 °C
paBHa @, =30 %. Bo ckonbKo pa3 gaBieHune HACbIWEeHHOro napa BOAbI
npu Temnepatype t, 6oable, yem npu Temnepatype t,?

Bo3smoxHoe pelerue:

[laBnenue BogaHoro napa B cocyae npu T, =278 K paBHo

——k.
Py 100 % Py v12

rae PH.n , — faBneHWe HacbllWeHHOro napa npu Temnepatype T,.

1
&

Pz i 100 % pn.nz-
1

Tak Kak obbem nocTosHeH, To no 3akoHy Lapna P2 Ty
Pans @ T3

Mpu Temnepatype T, =295 K paBneHue

Otcioga Pumt  ®2 T
Otser: 3.

4 (BMNP). B kybuyeckom MeTpe BO3Ayxa B MOMElEeHUU npu
Temnepatype 18 °C Haxogutca 7,71 BOAAHbIX napoB. [lonb3yack
Tabnuuein nNNOTHOCTM HACbIUWEHHbIX NapoB BOAbl, OMNpefesuTe
OTHOCUTENIbHYI0 BNAXXHOCTb BO3[yXa.

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

Ot1Bet: 50%.

Ipadmyeckue 3agauu:

1 (BMP). Ha pucyHke npepcTaBneH rpaduk 3aBUCUMOCTM
Temnepatypbl cepeOpsAHON [eTanu OT BpeMeHW €& HarpeBaHus.
MowHocTe HarpeBaTens nocTosHHa. [lepBoHayansHo cepebpo
HAXOAMNOCH B TBEPAOM COCTOSAHUM.
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BoibepuTe ABa BepHbIX YTBEPHKAEHMSA, COOTBETCTBYIOIWMUX AAHHBIM
rpaduka. 3anuwunTe B OTBETE UX HOMEpaA.

1) Temnepatypa nnasneHus cepebpa coctasnset 962 °C.

2) B npomexyTtok BpemeHW oT 12 [0 18 MUH. BHYTPEHHAS 3HEprus
cepebpa He U3MeHseTcs.

3) Ana nnaBneHus cepebpsaHoi petanu noTpeboBanocb Gonbliee
KONIMYeCTBO TENOThI, YeM ANA AaNbHENWEro HarpeBaHMa pacnnasa Ha
400 °C.

4)Yepe3 15MuH. nocne Hayana HarpeBaHus Bcé cepebpo ewé
HaxoAuA0Cb B TBEPLOM COCTOSHUM.

5) Yepes 20 MUH. noc/ie Hayana HarpeBaHua cepebpo HaxoaWNoCh B
XWAKOM COCTOSHUM.

Otert: 15.

3apaum Ha MeToAbl HAyYHOTO NO3HAHUA:

1 (BIP). C nomoLblo NCUXPOMETPUYECKOTO TMrpoMeTpa NPOBOANINUCDH
M3MEpPEHUs OTHOCUTENIbHOM BNAXHOCTM BO3AyXa B TMOMELWEHUU.
MorpelHoCTb M3MEepPEHNIA TEMNEPATYPLI PABHA LIEHE AeNeHUA WKabl
TepmomeTpa (CM. puc.).

3anuwnTe B OTBETE MOKa3aHUA CyXOro TepMOoMeTpa C YYETOM
MOrpewHocTM u3MepeHuin. B oTBeTe yKaXuTe 3HayeHuMe U
NOrpelHoCcTb M3MepeHus cnutHo 6e3 npobena. Oteet npuseaute B °C.
Bo3mosHoe pewenue:
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3ameTum, 4TO LieHa ogHoro aeneHua TepmomeTtpa pasHa 1 °C. Torpa
N3MepeHHOe 3HaYeHMe MOXHO 3anucathb Kak (22 + 1) °C, uamn (21 + 1)
°C,unm (23 £ 1) °C.

Otser: 211, 221 nnun 231

2 (BIP). Bam HeobxoaWMo uccnepoBatb cuy, HeobXopuMmyl Ans

OTPbIBA OT NOBEPXHOCTU XKMUAKOCTU, CMAUYMBAEMOTO 3TON XKULKOCTbIO,

AMCKa B 3aBUCMMOCTU OT NAOTHOCTU XUAKOCTU. NMeeTca cnepytollee

0bopyaoBaHue:

— JINHENKa;

— [epeBAHHbIA JUCK C KpenaeHneM B LLeHTpe;

— HeorpaHWYeHHbI Habop 13 rpy3oB, Macca Kaxaoro 1r;

— WTATUB C HUTbIO, BNOKAMU U NOABECOM A5 JUCKOB U NErKOoi Yallen

ANA rpy308B;

— MATb €EMKOCTEN C MUAKOCTAMMN U3BECTHBIX MNOTHOCTEN.

OnuwunTe NOpAKOK NPOBEAEHNA UCCNEN0BAHUA.

B oTBere:

1. 3apucyinTe uav onuwnTe 3KCNEpPUMeHTaNbHYI0 YCTAHOBKY.

2. OnuwwuTe NopAfoK AENCTBUI NpU NPOBELEHUMN NCCeA0BaHNUA.

Bo3mosxHoe peleHne:

1. icnonb3yeTcs ycTaHoBKa, M306paXkéHHAs Ha PUCYHKE: OAWH U3

OUCKOB, €MKOCTb C JXWUAKOCTbIO, HECKONbKO Trpy30B U JMUHEWKa.
- -
™ 4

— AN

g e
2. lnametp paMcKa M3MEpPAETCA JIMHENKOW W BbIYMCNAETCA €ro
nnowanb. 3atemM AUCK NOABEWMBAETCA K HWUTU U MOTpyXKaeTcs B
KMAKOCTb TakK, 4TOObl OHAa CMOYMAA €ro NOBEPXHOCTb. 3aTeM Ha yauwy
ANs TPY30B, NOABEIEHHYIO K APYroMy KOHLY HUTU LOKNAAbIBAOTCSA MO
OAHOMY Tpy3y AO TOr0O MOMEHTa, NMOoKa AWCK He OTOpBETCA OT
NOBEPXHOCTU KUAKOCTU. CWUAa, BbIYUCAAETCA YMHOMXEHMEM MACChI
NOABEIWeHHOro rpy3a Ha yCKopeHue cBoO0AHOro nafeHus.
3. Inck TwatenbHo 06pabaTbiBaeTCsA OT KMUAKOCTH, MOC/IE YEro TaK ke
NOrpyXaeTcs B CNefyIOLLYI0 eMKOCTb C KUAKOCTbIO. BbluncneHus cunbl
NpuW OTpbIBE AKMCKA NOBTOPAIOTCS.
4. NonyyeHHble 3HAYEHNA CUN CPABHUBAIOTCA.

3 (BMP). Yuntenb Ha ypoke 3akpbin NMpobKon Konby M Yepes wWnaHr
NOLCOeANHUN eé K xuakocTHoMy U-06pasHoMy MaHoMeTpy (CM. puc.).
3aTeM OH NOMECTU KONOY Haf OTHEM CNUPTOBKM U 06paTA BHUMaHUE
yyalmxcsa Ha noKasaHua MaHomeTpa.
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— .
C Kakoi uesblo 66N NpOBeAEH JaHHbINA ONbIT?
Bo3mosxHoe peleHne:

OnbIT 661 NPOBEAEH C LeNbio NoKa3aTb, YTO JaBeHNe ra3a 3aBUCUT OT
ero Temnepatypbl. ([lokaszaTte, 4TO Npu HarpeBaHUW [aBneHWe rasa
yBennM4YmnBaetca. Mnu, 4To Npu HarpeBaHUM ras pacwmpsaeTcs.)

Pa3spen 3. InekTpoanMHaMUKa

OMOPHbIA KOHCMEKT Ne 3.1

Tema 3aHATUA

3ﬂeKTpVI‘-IECKOE none

CopepxaHue TeMbl

MoHATUA: IneKTpUYecKUe 3apsaabl; NEMEeHTApHbIN 3NEKTPUYECKU
3apAf;  INeKTpUyeckas  MOCTOSAHHAA;  3NleKTpudyeckoe  Mone;
HanNpsXXEHHOCTb 3/1eKTPUYECKOTO nons; paboTa cun
3/1€KTPOCTAaTUYECKOrO NOoAs; MNOTeHLMan; pasHOCTb MOTEHLMANoB;
3KBUMOTEHLMANIbHbBIE MOBEPXHOCTM; INEKTPOEMKOCTb; KOHAEHCATOPbI;
coefiMHeHMe KOHAEHCATOpOB B GaTapeto.

du3nyeckne sBNEHUA: MNpPOBOAHUKM B INEKTPUYECKOM MOJe;
AV3NEKTPUKM B IIEKTPUYECKOM NONE; NONAPU3ALUA AUINEKTPUKOB.
3aKOHOMEpPHOCTU: 3aKOH COXpaHeHUs 3apafa; 3akoH Kynowa;
onpefefeHne HanpsKEHHOCTU; HANPSXKEHHOCTb NONSA TOYEYHOro
3apAfia; NpUHLMN cynepnosvuun nonein; dopmyna pabotbl cun
3/1eKTPOCTaTUYECKOTO NONS; ONpeAeseHne NoTeHUMana; onpeaeneHme
HanpsKeHWUA; CBA3b MEeXAy HANpsXXEHHOCTbO M Pa3HOCTbIO
NOTEHLUMANOB  3NEKTPUYECKOrO MNoNs;  onpejeneHne  EMKOCTH
KoHfieHcaTopa; hopMyna EMKOCTU MNOCKOTO KOHJAEHCATOpa; 3aKOHbI
nocnef0BaTeNbHOTO W NapanienbHOro CoefiuHeHNUs KOHAEeHCaTopoB;
3HEePrus 3NeKTPUYECKOro Nons 3apsKeHHOro KOHAeHcaTopa.
MpakTMyeckoe npuMeHeHne KOHAeHCaTopoB.

®usmyeckmne onwiTel: onbIT KynoHa

Tunel 3aHATUA

KomM6uHMpoBaHHbIE 3aHATUS
JlabopaTopHas paboTa

MnaHupyemble
o6pa3oBateibHble
pe3yabTartl

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

® 1eMOHCTPUPOBATb Ha NpUMEpe 3NEKTPUYECKOro NoA pojb U MECTo
$u13UKU B HOPMUPOBAHUM COBPEMEHHON HAyYHOW KapTUHbI MUPa, B
Pa3sBUTUM COBPEMEHHOM TEXHUKU M TEXHONOrMWA, B MPaKTUUYECKON
AeATeNIbHOCTU NI0JeN;

® eMOHCTPUPOBATL Ha NpMMepax B3aUMMOCBA3b MeXay UKo U
APYrMMun eCcTeCTBEHHbIMM HAyKamu;

® ucnonb3oBaTb WHGopMauuw GHU3MYECKOTO COAEpXaHUA npu
pelweHun y4yebHbIX, MPaKTUYECKUX, MPOEKTHbIX U UCCNef0BaTeNbCKUX
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3alay, MHTerpupya MHGMOPMaUUI0O U3 PasNUYHbIX MCTOYHUKOB W
KPUTMYECKU ee OLeHMBas;

® pasnuyatb M YMEeTb WCMNOIb30BaTh B y4e6HO-MCCNENOBATENbCKOM
[eATeNbHOCTM MeTOAbl HayYHOro No3HaHus (HabntoaeHue, onucatue,
U3MEPEHUE, IKCMEPUMEHT, BbI|BUMKEHME TUNOTE3bl, MOAENNPOBAHME U
T.A.) U GopMbl Hay4yHOro no3HaHWA (akTbl, 3aKOHbl, Teopuw),
[IEMOHCTPUPYA Ha NPUMEPAX UX POJIb U MECTO B HAYYHOM NO3HAHUMK;

® NPOBOANUTbL NPAMbIE U KOCBEHHbIE U3MepeHUs (HU3NYEeCKMX BENNYMH
(3neKkTpuyeckoro  3apapa,  HanpsKeHHOCTH,  paboTel  cun
3/IeKTPOCTaTUYECKOro Nons, MoTeHUMana, pasHOCTW MOTEHLMWANoB,
3/IeKTPOEMKOCTU, 3IHEPrMM 3aPSIKEHHOrO KOHAEHCATOpa, 3HEepruu
3/IEKTPUYECKOTO NOAsA), BolOMpas u3MepuUTesbHble MPUOOPLI C y4eTOM
HeoOX0AMMON TOYHOCTU U3MEPEHWUIA; NNAHMPOBATb XO[, U3MEPEHWIA;
nosyyatb  3HayeHWe U3MepseMOil  BEAUYWUHBI UM OLEHWUBAThH
OTHOCWUTEJIbHYI0 NOTPELIHOCTb NO 3afaHHbIM hopMynaM;

® NPOBOAMTL WCCNEAOBAaHUA 3aBUMCUMOCTEN MeXAy (M3MYecKUMK
BE/IMYMHAMU:  HAMPSAKEHHOCTbIO W Pa3HOCTbIO  MOTEHLMANOB
3/IeKTPUYECKOTO NONA — W AenaTtb BbIBOA C YYETOM MOrpelwHoCTH
U3MepeHuni;

® 1ICMONb30BaTh AN ONWUCAHUS XapaKTepa NpOTeKaHWUsA hU3UYECKUX
npoueccoB hu3nyeckne 3aKOHbl (3aKOH COXpaHeHUs 3apsfa, 3aKOH
KynoHa) ¢ y4eToMm rpaHuL, Ux npUMEHUMOCTH;

® pelwaTb KauyecTBEHHblE 3afayu (B TOM YUCIE WU MEXNPEeLMETHOro
XapakTepa): UCMonb3ys MOAenw, pU3MYECKUE BEAUYMHbBI W 3aKOHbI,
BbICTPAMBATb  JIOTMYECKM  BEPHYID  LENOYKy  0ObACHEHMUS
(noKkasaTenbCTBA) NPEAOKEHHOrO B 3afade npolecca (aBnexus);

® pelaTh pacyeTHble 33/1aum C ABHO 3afjaHHOI PU3MYECKOI MOfENbIO:
Ha 3aKOH COXpaHeHUs 3apafa, 3aKoH KynoHa, pacyet HanpsKeHHOCTH,
paboTbl CMN 3NEKTPOCTATUUYECKOrO MONs, NOTEHUMana, pa3HOCTU
NOTEHLIMANOB, 3/1EKTPOEMKOCTH, 3HEPrUm 3apAKEHHOro
KOHAEHCATopa, 3HEpPruM  3SNEKTPUYECKOTrOo  MoAs,  NPUHLMN
Cynepno3unumm nonen;

® VUuTLIBATb rPaHWLbl MPUMEHEHUS 3aKOHA COXpPaHeHWUs 3apaaa,
3aKoHa KynoHa npu peleHnmn husnyecknx n MexnpeameTHbIX 3a4ay;
® Cnonb3oBaTb MHGOPMALUIO M NPUMEHATb 3HAHMA O MPUHLMNAX
paboThbl M OCHOBHbIX XapaKTEPUCTUKAX U3YYEHHBIX NPUOOPOB U ApYruX
TEXHUYECKUX YCTPOUCTB [NA pelleHMs NpPaKTUYECKUX, y4yebHo-
NCCNEA0BATENbCKMUX U MPOEKTHbIX 3a/ay;

e cobniopgate npasuna Ge3omacHoro Tpyaa Npu  NPOBEAEHUM
WCCNeAOBaHUA B paMKax y4eGHOro 3KcnepumeHTa M yyebHO-
UCcCNefoBaTeNbCKON JesTeNbHOCTU (C MCMOb30BaHWEM LUGPOBbIX
W3MepUTENbHBIX YCTPOWCTB M NabopaTopHoro o6opyaoBaHus);

e cobniogate npaeuna 0Ge3omacHoro Tpyaa NpU  NMPOBEAEHUM
nccnenoBaHUA B paMkax y4yeOHOro 3sKkcnepumeHtTa U yyeOHO-
UccnefoBaTeNbCKOW JesTeNbHOCTU (C MCMONb30BaHWEM LUGPOBbIX
M3MepUTENbHBIX YCTPOWCTB U NabopaTopHoro 060pyaoBaHus);

e cobniogate npaeuna 0Ge3omacHoro Tpyaa NpU  NMPOBEAEHUM
nccnenoBaHUA B paMkax y4yeOHOro 3sKkcnepumeHtTa U yyeOHO-
UccnefoBaTeNbCKOW AesTeNbHOCTU (C MCMONb30BaHWEM LUGPOBbIX
W3MEpPUTESIbHBIX YCTPOICTB U NabopaTopHOro 060pyaoBaHUs);

® 1CNonb3oBaTh 3HaHMA O (U3MYECKUX 00BEKTAX M npoueccax B
NOBCEHEBHOI XWU3HM Ana obecneyeHns 6Ge3onacHOCTU Mpu
obpallleHun ¢ npubopaMum M TEXHUYECKUMU YCTPOUCTBAMM, [NS
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COXpaHeHUs 3[0poBbA W COONIOAEHMS HOPM  3KOOrMYECKOro
NoBefEeHUA B OKpyXawwen cpeae, A1a NPUHATUA peWeHWn B
MOBCEAHEBHOW HKU3HU

®opmbl
opraHu3sauum
yuebHoI
[€ATENbHOCTH

MpM OCBOEHMM HOBbIX 3HAHWIA U YMEHWI, NPU pelleHUKU 3ajad u
NpoBefeHUN KOHTPONA — UHAUBUAYANbHASA, HPOHTANbHAA, rpynnoBas
(Ha ycMoTpeHMWe npenopaBartens).

Mpu BbINONHEHNUM NabopaTopHoii paboTel — napHas (rpynnosas)

Tunbl OLEHOYHBIX
MEepOonpUATUN

TeKywWwHnin KOHTPONb: YCTHBIA U MUCbMEHHbIN (DPOHTaNbHLIA ONPOC;
B3aMMOONPOC B Napax (rpynnax).

TeMaTUYeCKUn KOHTPOJb: MUCbMEHHLIM OTYET O BbIMOJHEHUK
nabopatopHoi paboThi

3apaHusa pns
CaMOCTOSATENIbHOrO
BbINONHEHUA

KauyecTBeHHble 3afaun:
1 (BMP). MpounTaitte TeKCT M BCTaBbTE HA MECTO MPOMYCKOB CNOBA
(cnoBocoyeTaHna) U3 NpuBEAEHHOTO CMINCKA.

[lnA nccnenoBaHus 3neKTpU3aLMKM Ten BO3bMEM MEKO Hape3aHHyto
bymary, CTeKNfHHyl0 Nanoyky M Kycok wénka. Ecnu Hatepetsb
CTEKNAHHYIO MajfoyYKy O WENK, a 3aTeM MOAHECTU €€ K MeJKo
Hape3aHHbIM bymaxkam, T0 HabnopaeTcs

IT0 B3aMMoOfECTBME OOBACHAETCA 3NEKTPU3aLMEN KYCOUKOB Bymaru
NoCpefCcTBOM . 00ObsAcHAeTCA 3neKTpuUsalus
nepepacnpeaeneHuem MeXay
TENamu UNK BHYTpY Tena.

O1BeT:267.

2 (BMP). lMpounTaite TeKCT M BCTaBbTE HAa MECTO MPOMYCKOB CNOBA
(cnoBocoyeTaHus) U3 NpuBeAEHHOTO CNUCKa.

Ina  uM3yyeHMA 31eKTPUYECKUX CBOWCTB CTEPKHA NpOBEAEM
cnepyownii onelT. Bosbmém aBa anektpomeTpa. OfuH U3 HUX 3apAgum,
a Apyroii, Hao6opoT, pa3paaum (cM. puc.).

1

HapeB npope3nHeHHyYI0 nepyaTky, BO3bMEM CTEPKEHb U COEAUHUM C
MOMOWbI  Hero  Wwapbl  31eKTpomeTpoB. Pe3uHa  aBnsaetca
AU3NEKTPUKOM W BbINOJHAET pPOfb U30AATOPA MEXY CTEPKHEM W
KOXeW YenoBekKa, ABNsALWencs .
Ecau matepuan CTpexHsA OTHOCUTCA K ,
TO NOCAe COefMHEHNA CTEPXKHEM LIAPOB 3/1eKTPOMETPOB COBEPLIEHHO
HU4Yero He npoucxoaut. To ecTb BTOPOW 3NEKTpOMeTp OCTaéTca
HE3apsXKEeHHbIM. 310 obbACHsAETCS Tem, yTo
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1 2
Cnuncok cnoB U cnoBocoYeTaHUi
1) npoBofHMK
2) [NINEKTPUK
3) maTepuan
4) BelecTBo
5) NPOBOAHNKWN NPOBOAAT 3NEKTPUYECKUIA 3apAj
6) [MINEKTPUKM He MPOBOAAT NEKTPUYECKUIA 3apaA
7) CTepxKeHb 3NEeKTPU3YETCA NPU CONPUKOCHOBEHUM
OtBer: 126.

3. Bo ckonbko pa3 yBeAuUMUTCA CuNa MPUTAXKEHWUA Mexay [AByMA
TOYEYHBbIMU 3apAafaMU, eCAN MOAYAb MEepPBOro 3apAAa YBeNnuuTb B 2
pasa, a paccToAHMe MeXAy HUMM yMmeHbWuTh B 3 pa3a? BenuuuHa
BTOPOro 3apAfa 0CTaéTCA HEU3MEHHO.

OtBeTt: cuna KynoHa ysennuutca B 18 pas.

4. Touka B nexut B cepeanHe otpeska AC. HenopBuxHble ToUeYHbIE
3apsAabl + g U —2q pacnonoxeHbl B Toukax A n C cooTBETCTBEHHO (CM.
PUCYHOK).

tq —2g
— — ®
A B C

[locTponTe BEKTOp HANpsAXEHHOCTHU Nons B Touke B.
OTBeT: BEKTOP HaNpAXEHHOCTKU NoNA B TOUKe B nexut Ha oTpeske BC
1 HanpaBaeH u3 Touku B k Touke C.

5. (BMP). MpouunTaiite TEKCT 1 BCTaBbTe Ha MECTO NPOMYCKOB CNOBA
(cnoBocoYeTaHWs) U3 NpUBELEHHOIO CNUCKA.

Mpu AeMOHCTpauun CBOWCTB BO3AYWHOro KoHaeHcatopa (CM. puc.)
OfHa M3 ero o00Knafok Obila COELMHEHA CO  CTEPHHEM
M 3apsXeHa, a Apyras,
NPUKPeNnNEHHAA K pyyKe U COeAMHEHHAA C 3a3eMNEHHBIM KOPMYCOM,
TaKxe oKasanacb 3apsAXeHHON BCNeACTBUE ABNEHMA
. [pu BBEaeHun B
MPOCTPAHCTBO MeXAy nNnacTMHaMuM AUCTa NAeKcuriaca crpesika
onycTunacb, MOTOMY 4YTO €MKOCTb CUCTEMbl [BYX MAACTUH,
pa3fen€HHbIX , YBEIMYMNACH.

Cnuncok cnos
(cnoBocoyeTaHuin)
1) ranbBaHomeTpa
2) anekTpomeTpa
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3) 3neKTpoMarHuTHo

MHAYKLMN

4) 3neKTpocTaThYecKoi <~
MHAYKLUNN , |
5) NPOBOAHUKOM =

6) AMINEKTPUKOM :1 )

NI ¢
l ] asaaenne
lasevaenne —-— *
N

OT1BeT: 246.

6. (BMNP). Monomy meTannuyeckomy Teay Ha U3onnpyloLLei NoACTaBKe
(cM. puc.) coobWEH nonoxutenbHoln 3apag. KakoBo cooTHowWweHue
MeXgy noteHumanamm Touyek A u B?

Bo3moxHoe peuieHne:

Ha NOBEPXHOCTU NPOBOAHWNKA BCE TOYKN UMEIOT PaBHbIE NOTEHLUANbI.
Cﬂe,U,OBaTEJ'IbHO, noTeHuuan To4Yku A PaBeH NoTeEHUMNANY TOYKN B.
OTBeT: noTeHUUaNbl TOYEK PABHbI.

PacuyéTtHble 3apauu:

1. [1ByM OlMHAKOBbIM LIAPUKAM COOBLIMAM OAMHAKOBbIE 3apAAbI N0 q
= 2,0 ® 10° Kn u nomectunn ux Ha pacctosHue r = 8 cm. Onpegenure
cuny KynoHa, jencTByiolLy0 Ha NepBbIN WapuK.

OtBet: 5,610 H.

2. INeKTpOH BneTaeT B 3/IEKTPUYECKOe nosie HanpsaxeéHHocTblo 500
KB/M. Yemy paBHa KynOHOBCKas cuna, LENCTBYIOWLAA HA 3NEKTPOH?
OtBet: 8107 H.

3. ToyeyHbln 3apap CO3[aET B TOYKE, YAANEHHOW OT HEro Ha
paccTosHMe 5 CM 3NEKTpUYECKoe nojie HanpsaxEHHocTbio 90 B/m.
Yemy paBeH MOAy/b 3TOrO 3apsaa’

OtBet: 25107 Kn.

4. Anbda-dyactnua 3apagom 3,210 Kn B3aumopeiicteyer ¢
3/1eKTPOHOM, HaxoAAWEMCA OT HeE B TOYKE Ha paccToaHum 1,610 m.
Haiaute HanpaXEHHOCTb SNEKTPUYECKOrO NONA, CO3aBaEMOr0
anba-yacTuuen u 3NeKTPOHOM B TOUKe, ABNAIOWEACA CepeanHON
OTpe3Ka, KOTOPbI COeAUHAET 3TU 3apAAbI.

OtBeT: 67,510B/M.

5. Yemy paBHa pabota A, coBepliaemas 0JHOPOLHbIM 3NIEKTPUYECKUM
nosem npu nepeHoce 3apana q = 3 ® 10° Kn Boonb cUNoBbIX TMHUIA
nonsa Ha paccrosiime L = 0,9 m? Hanpsxx&HHocTb nons pasHa 200 B/m.
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OTBET: 5,4 MK[K.

6. OnpegenuTte HanpsXeHUe Mexay ABYMSA TOYKAMMU INEKTPUYECKOTO
nons, ecNu Npyu nepemeleHnn B HEM 3apsaaa 50 HKn nonem Gbina
coBeplieHa paboTta 20 MKIK.

OtBeT: 400 B.

7. TINOCKNiA KOHAEHCATOP NOAKNIOYEH K MCTOYHUKY HAanpsXKeHneM
100 B. EmkocTb koHpeHcaTopa cocTaBaseTt 0,25 mk®. Onpepenute
3apAA KOHAeHcaTopa.

OtBeT: 25 mkKn.

8. [nockuit Bo3ayILHbIA KOHAEHCATOP COCTOMT U3 00KNaf0K
nnowaasto 0,02 M. 06KNafKM HAXOAATCA Ha paccTosHum 0,9 cm apyr
oT apyra. Onpepennte EMKOCTb 3TOr0 KOHAEHCATOpa.

OtBet: 20 n®.

9. [1ea koHpeHcaTopa emkocTamu C n 4C coeguusatoT. Onpepgenute
EMKOCTb NoNyymMBLIElics 6aTapen KOHAEHCATOPOB B CNyYasnx:

1) nocnepoBaTeNbHOro COeAUHEHUS;

2) napannenbHoro CoefuHEHNS.

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

10. KoHpeHcaTopy, éMKocTb KoToporo pasHa 0,5 MK®, coobumnu
3apag 5 mkKn. Onpepenute 3HEpruto 31eKTpMYECKoro nons
KOHAeHcaTopa.

OTBeT: 25 MK/XK.

3apaun Ha MeTObl HAYYHOrO MO3HAHUA:

1 (BMP). na npoBefeHWs onbiTa yUUTENb B3A CTEKAAHHYIO NANOYKY,
UCT OyMarn M OyMaXHbIA CynTaH, 3aKPENNEHHbIN Ha Kene3HoM
cTepxkHe. TpeHuem o ncT Gymaru OH 3apAANA CTEKISHHYIO MaNoYKy, a
3aTeM JOTPOHYACA elo A0 OymaxHoro cynTtaHa. [lanee oH obpatun
BHMMaHWe Ha MNOBefeHMe MNONOCOK CyATaHa npu NOJHeceHUw
OQHOMMEHHO 3apAXEHHON NanoyvKu.

Kakoil BbIBOJ, MOXHO ObIN0 clenaTh U3 JAHHOro onbiTa?
OteeT: OHOMMEHHO 3apsKeHHble TeNna OTTaNKUBAKTCS.

2 (BMP). Ha pucyHKe npefcTaBieHa ycTaHOBKA NO U3YYEHUIO CBOWCTB
NJOCKOro KOHAeHcaTopa. [1nacTuHbl KOHAEHCATOpa NPUCOEAMHAIOT K
3NeKTpOMeTpy, KOpMyC KOTOpOro 3a3emnéH. HasanekTpusoBaHHOM
NasoYvKOM KacaloTcA NAACTUHbI KOHAeHcaTopa. pu 3ToM KoHAEeHcaTop
NPMOOPETET HEKOTOPLIN 3apAf, a 3NeKTpomeTp OyaeT nokasbiBaTh
pa3HOCTb NOTEHUMANOB MeX[y MNnacTMHaMu KoHjeHcatopa. B
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Bam Heob6x0aMMO MCCNea0BaTh, 3aBUCUT NI IIEKTPOEMKOCTb NNOCKOTO
KOHAEeHCcaTopa OT NIOWaAN ero NAacTuH.

NwmeeTcs cnepytowee obopynoBaHue:

— 3NIeKTpOMeTp;

— NMNACTUHBI Ha NOACTaBKax, 06pa3yiolme NNOCKUN KOHAEHCATOP;

— 3060HUTOBas Nanoyka M WepcTb AN CooblIeHUs KOHAeHcaTopy
3NIeKTPUYECKOro 3apaaa;

— NIACTUHbI U3 CTEKNA U NOAUCTUPONA;

— coeflMHUTENbHbIe NPOBOAA.

B oTBeTe:

1. OnuwuTe 3KCNEepUMEHTANIbHYIO YCTAHOBKY.

2. OnuwunTe NOpAAOK AENCTBMI NPU NPOBEAEHUN UCCNELOBAHNA.
Bo3mosxHoe pelueHue:

1. Ucnonb3yetcs  yCTaHOBKa,  M300paxEéHHas  Ha  PUCYHKe.
KoHaeHcaTop MoOAKAYAT K  3/IeKTpOMeTpy W coobuwaioT
3N1eKTPUYECKNIA 3apAf OT HA3/eKTPM30BAHHOM nanoyku. B npouecce
NpoBeAEeHMA ONbITOB 3apAf KOHAEHCATOPA OCTAETCA HEU3MEHHbBIM.

2. MnowagmM nnacTuH U3MEHAIOT, cABUras NAAaCTUHbI OTHOCUTENbLHO
Apyr apyra.

3.06 M3MeHeHUM INEKTPOEMKOCTM KOHAEHcaTopa CcyAsaT no
M3MEHEeHUI0 MOKa3aHUN 3nekTpomeTpa (4Yem OGonblle Pa3HOCTb
NOTEeHLMaNoB, TeM MeHbLIe 3eKTPOEMKOCTb KOHEHCATopa)

OMOPHbIN KOHCMEKT Ne 3.2

Tema 3aHATUSA

3aKoHbl MOCTOAHHOTO TOKA

CopeprcaHue TeMbl

MoHATMA: cuna ToKAa M NNOTHOCTb TOKA;  3INEKTPUYECKOe
CONPOTUB/IEHUE; INEKTPOABUIKYLLAA CM1Aa UCTOYHUKA TOKA; COeJMHEHME
NPOBOAHMUKOB; ANEKTPUYECKHE uenu; napannejibHoe "
nocnefoBateNbHoe  COEAMHEHWE  NPOBOAHMKOB; coefluHeHune
MCTOYHWUKOB 3NEKTPUYECKOI 3HEprum B baTapeto; paboTa U MOLLHOCTb
NOCTOAAHHOrO TOKAa; TENNOBOE [eUCTBME TOKa; TeMnepaTypHblii
K03 PMUMEHT CONPOTUBIEHUSA; CBEPXNPOBOAMMOCTD.
3akoHoMepHocTH: 3aKoH Oma pgna y4yacTka uenu; 3akoH Oma pgns
nonHoi uenwu; 3akoH [xoyna—IJleHua; ycnosus, HeobXofuMmble Ans
BO3HWUKHOBEHUA U NOAMEPIKAHUA INEKTPUYECKOTO TOKA; 3aBUCMMOCTb
3NEKTPUYECKOro COMPOTUBNIEHUS OT MaTepuana, AJjWUHbI U naowaau
NONEPeYHOro CEYEHUS MPOBOJHMKA; 3aBUCMMOCTb INEKTPUYECKOTO
CONPOTUBAEHMA NPOBOJHMUKOB OT TeMnepaTypbl; 3akoHbl Kupxroda gns
y3/1a U KOHTypa

Tunel 3aHATHA

KombuHMpoBaHHble 3aHATUS

75



JlabopatopHas paboTa
KoHTponbHas pa6oTa

MnaHupyemble
obpasoBatenbHble
pe3yabTartsl

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

® [1eMOHCTPUPOBATb Ha MNpuMMepax poiab M MecTo ¢U3NKUM B
(hOpMMPOBAHUM COBPEMEHHOIM HAyYHO! KAapTUHbI MUPa, B Pa3BUTUM
COBPEMEHHOW TEXHUKWU W TEXHONOTUW, B NPAKTUYECKON AEATENBHOCTU
nojen;

® NEMOHCTPUPOBATL HA MPUMepax B3aUMOCBA3b Mexay (U3NUKOh U
APYrMMU €CTECTBEHHLIMU HAyKaMu;

® UCNoAb30BaTh MHGOPMaUUI0 PU3MYECKOrO COAepXaHua npu
pelweHnn y4yebHbIX, NPaKTUYECKUX, NMPOEKTHbIX M MCCNef0BaTeNbCKUX
3afay, MHTErpupys MHbOpMaUMIo M3  PasMYHbIX MCTOYHUKOB W
KPUTUYECKM ee OLleHMBas;

® pasiMyatb WM yMeTb WUCMOAb30BaTh B Yy4yeOHO-MCCIEA0BATENbCKOIA
AEATENbHOCTU MeTOfbl HAy4yHOro Mo3HaHus (HabniofeHue, onucaHue,
U3MepeHune, IKCNEPUMEHT, BbIBUXKEHNE TUNOTE3bI, MOAENPOBAHUE U
T.A.) “ ¢dOopMbl Hay4yHOro no3HaHuA (daKTbl, 3aKOHbI, TEOpWUM),
AEMOHCTPUPYA Ha NPUMEPAX UX POSib U MECTO B HAYYHOM NO3HAHUM;

® NPOBOAUTL NPAMbIE U KOCBEHHblE U3MepeHUs hU3NYECKUX BEIUYNH
(cunbl TOKa, 3NEKTPOABMNKYLEN CUIbI UCTOYHMKA TOKa, paboTbl K
MOLLHOCTM NOCTOAHHOrO TOKa, TemnepaTypHoro KoadduuneHTa
CONPOTUBAEHUA, YAENbHOr0 CconpoTuBNeHUs npoBoaHuka, KIJ
3/IEKTPONUTKN), BbIOMpas MW3MepuUTeNbHble NpUOOPLI € yyeToMm
He0O6X0oAMMON TOYHOCTM M3MEpeHWiA; NNaHMPOBATb X0 M3MepeHuit;
noayyatb  3HAYeHWE  WU3MEPAEMOW  BEAMYMHBI U OLEHMBATb
OTHOCMUTENbHYIO MOTPEWHOCTL MO 3aflaHHbIM hOpMyNam;

® MpOBOAUTL WCCNEAOBAHUA 3aBUCUMOCTEN Mexay u3nyeckumu
BENMYMHAMMU: CUAbI  TOKA OT 3NEKTPUUYECKOrO HAMpsKEHUA W
ConpoTUBAEHUSA; cuibl Toka oT I[AC M NoNHOro CONpOTUBAEHUA LENH;
3NEKTPUYECKOr0 COMPOTUB/IEHUS OT MaTepuana, AjuHbI U Naowaau
NONepeyYHoOro CeYeHus NpPoBOJHUKA; 3NEKTPUYECKOrO CONPOTUBAEHUS
NPOBOAHWKOB OT TeMNepaTypbl; MOWHOCTM NaMnbl HAKaAUBAHUA OT
HaNPsXeHMA Ha e€ 3aKMMax — U AieNaTh BbIBOJ, C YYETOM NOTpelHoCTH
U3MepeHuit;

® 1CNONb30BaTh NS ONWUCAHWUA XapaKTepa NpoTEKaHUA (U3NYECKMX
npoueccos m3nyeckne 3akoHbl (3akoH OmMa Ana yyacTka Lenu; 3aKoH
Oma ans nonHow uenu; 3akoH Dxoyna—IJleHua; 3akoHbl Knpxroda ana
y3N1a U KOHTYpa) C y4eTOM rpaHuL, UX NpUMEHUMOCTH;

® pewartb KayecTBeHHble 3afayn (B TOM 4YMCle U MEXNpesMeTHOro
xapakTtepa): ucnonb3ys Mopenu, hu3nYecKue BENUYMHBI U 3aKOHbI,
BbICTPAMUBaTh NOTUYECKN BEPHYIO LenoyKy 0b6bACHEHUS
(noKasaTenbcTBa) NpeaioXKEHHOTO B 3afade npouecca (ABneHus);

® pelaTb pacyeTHble 3afja4M Ha 3akoH OMa Ana yyacTKa Lenu; 3aKoH
Oma ans nonHow uenu; 3akoH Mxoyna—IJleHua; 3akoHbl Knpxroda ana
y3Na W KOHTYpa; 3aKOHbl NapannefbHOro W MOCNef0BaTeNbLHOIO
COEAMHEHUS MPOBOAHUKOB WM WMCTOYHWUKOB TOKA, PacyeT CUbl TOKa;
MNOTHOCTU TOKa; 3NEKTPOABUIKYLWEN CUbI MCTOYHWMKA TOKA; paboThbl K1
MOUIHOCTM MOCTOAHHOrO TOKa; TeMmnepaTypHoro KoadduumneHTa
CONPOTUBEHUSR;

® yynTbIBaTb FpaHuLbl NpUMeHeHWUsa 3akoHa OMa pna yvyacTka uenu;
3akoHa Oma pgna nonHoW uenwu; 3akoHa [hxoyna—IJleHua; 3akoHOB
Kupxroca pna y3na M KOHTypa Npu peweHun GU3NYECKUX W
MeXNPEeAMETHbIX 3a7a4;
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® 1CnoNnb3oBaTb MHGOPMALMIO M MPUMEHATb 3HAHWA O MPUHLMMAX
paboTbl U OCHOBHbIX XapaKTEPUCTUKAX U3yYeHHbIX MPUOOPOB U Apyrux
TEXHUYECKUX YCTPOWCTB [ANA PEWEHUs NPaKTUYECKUX, Yy4yebHo-
nccnefoBaTeNbCKUX U MPOEKTHbIX 3afay;

e cobniogatb npaBuaa 6e3omacHoOro TpyAa Npu  NPOBEAEHUM
nccnefoBaHUW B paMKax y4yebHOro 3KcnepuMmeHTa U yyebHO-
UccnefoBaTenbCKO AeATENbHOCTM (C MCNONb30BaHWEM LU POBBIX
M3MEpPUTENbHBIX YCTPOMCTB U 1TaGOpaTOpHOTo 060pyAOBaHMA);

® 1CNONb30BaThb 3HaHWA O (U3NYECKUX OOBEKTax M npoueccax B
NOBCEHEBHOM XMU3HM pia  obecneyeHus 6e30MacHOCTM  npu
obpalweHun ¢ npubopaMm M TEXHUYECKUMMU YCTPOWCTBAMM, ANS
COXpaHeHWs 3[40pOBbA M COOMIOAEHUS HOPM  3KOJOTMYECKOro
noBeJeHWA B OKpyXalolwen cpefe, ANA NPUHATUA peWeHun B
NMOBCEAHEBHOMN XU3HU

®opmbl
opraHu3auum
yuebHOI
[EATENbHOCTH

MpM OCBOEHUM HOBbIX 3HAHMWIA W YMEHWW, NMpPU peleHun 3agay u
NPOBEAEHUN KOHTPONA — WHAUBMAYaNbHas, GpoHTanbHAsA, rpynnosas
(Ha ycmoTpeHue npenogaBatens).

[pu BbINONHEHWUU NabopaTopHoii paboTbl — napHas (rpynnosas)

Tunbl OLEHOYHBIX
MeponpuATUN

TeKkywnit KOHTPOAb: YCTHBIN U NUCbMEHHBIA (PPOHTaNbHbLIA OMpOC;
B3aMMooNpoc B Napax (rpynnax).

TemaTUYECKUIA KOHTPOJIb: MUCBMEHHBIN OTYET O BbINOJAHEHUU
nabopaTopHOMN paboThl; MMCbMEHHAsA KOHTPONbHAsA paboTa

3agaHua pas
CaMOCTOATeNIbHOT
0 BbINONHEHUA

KauecTBeHHble 3aiauu:

1 (BMP). NpoBogHMK, COCTOAWNN U3 MEAHON, XKENE3HON U HUKENMHOBO
NPOBOJMIOK OfHOrO AMAMETpa M OJHOW  [JIMHbI, BKAKYMAM B
INEKTPUYECKYIO Lenb. [1pn onpeaenEéHHOM HanpsaXeHUU, NOAAHHOM Ha
Hero, HabnAanyu, YTo HWKENMHOBAs MpPOBOJIOKA CUMNbHO pacKaneHa,
efne3Han pacKkaneHa ropasfo MeHblle, a MeAHas MNPOBOJOKA He
pacKkaneHa BOBCE. 3TO 0OBACHAETCA TEM, YTO MPOBOJIOKU COEAMHEHDI
. [Ipn Takom coeMHEHMM Ha y4aCTKax Lenu cuna
TOKAa OAMHAKOBAsA, a BblAENAOWEECA KOAMYECTBO TEnaoTbl MNPAMO
NponopuUMOHaNbLHO
npoBonok. W3 onbiTa Ha ocHoBaHuMM 3akoHa [Lxoyna-JleHua MOXHO
cnenatb  BbIBOA, 4TO Yy  MeAHOM  NPOBOJIOKM  HaMMeHbluee
, @ Y HUKeNWHOBOW

Hanbonblee.

Cnucok cnos (cnoBocoyeTaHmit)
1) nocnepoBaTenbHO

2) napannenbHo

3) conpoTuBneHUto

4) HanpsXeHuio

5) yAenbHOe CONpoTUBAEHNE

6) 3Ha4YeHUe NNOTHOCTH

OtBert: 135.

2 (BIP). B mactepckoit MBaHna [leTpoBuYa 3neKkTpuyeckas AMHWUA Ana
pO3eTOK OCHallleHa aBTOMAaTUYECKUM  BblK/lOYaTeneM, KOTOPbIN
pa3MblKaeT  JWHWIO, €CAW cuna ToKa B HeW  MpeBblwaeTt
16 A. HanpsaxeHue 3nektpuyeckon cetu 220 B.
B Tabnuue npepctaBneHbl anekTpuyeckue npubopbl, MCNonb3yemsle B
MacTepCcKoM, 4 noTpebisemas MMM MOWHOCTb.
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InekTpuyeckue npubopbl NoTpebnsaemas MouwHoCTb, BT
InekTpUYECKMit pybaHoK 800
JneKkTpuUYecKas yfapHas gpenb 1400
InekTpUYECKmii No63MK 600
lUnndosanbHas mawnHa 1900
UnpkynapHas nuna 1600
TopuoBoYHas nuna 2200

B macTepckoii paboTtaeT TopyoBoyHas nuna. Kakoin(-ue) n3 ykasaHHbix

Bbllle MPUOOPOB MOXHO BKJIKYATL B CETb [AOMOJAHUTENbHO K

TOPLOBOYHOM nuae? 3anuwwuTe pelwexHmne u oteeT (NOPALKOBbLIA HOMep(-

a) npubopa(-oB)).

Bo3mosxHoe pewenne:

MakcumanbHas MOWHOCTb, HA KOTOPYIO paccynTaHa NpoBoJKa pasBHa
P=1U=16-220=3520 Bt

CyMMapHas MOWWHOCTb BCEX BK/IKOYEHHbIX B CETb 31€KTPONPUOOPOB He

[OMKHA npeBblwate 3,5 kKBT. MowHocTb, KOTOpyl noTpebnser

TOpLoBOYHaA nuna coctasnsaet 2200 BT. loNOAHUTENBHO K HEN MOXHO

BKJIOYMTL MO0 pybaHOK, TM60 N063MK.

OtBet: 1 unm 3.

PacuyéTtHble 3apauu:

1 (BIP). B nacnopte anekTpuyeckoro eHa HanucaHo, 4T0 MOLLHOCTb
ero psuratena cocrasafetr 1,6 kBT npu HanpaxeHun B ceTw
220 B. Onpegenute cuay ToKa, NPOTEKAIOLLEr0 MO 31EKTPUYECKOI Lienu
theHa Npu BKNIOYEHUU €r0 B PO3ETKY.

OtBet: 7,3 A.

2. Ha pucyHKe npeacTaBieHa cxema 3fieKTpuyeckoi uenu. Bce
COMpPOTUB/IEHMA PE3UCTOPOB OJMHAKOBLI U paBHbI R.

1) OnpepenuTe 3KBUBANEHTHOE CONPOTUBEHKE LiENH.
2) Yemy paBHa nosiHas cuia TOKa B LENU, eCiiM Ha KaemMmbl 1, 2 nofaHo

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

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

3. Pesuctop conpotusnennem 20 Om nogknioy€H K uctounuky ¢ 3[C 12
B. BHyTpeHHee conpoTuBieHMe UCTOYHMKA paBHO 4 Om. Onpepenute
CUny TOKa B LLENMU.

OtBeT: 0,5 A.

4. Akkymynatop ¢ 34C 6,0 B u BHyTpeHHUM conpoTuBneHuem 0,1 Om
NUTaeT BHELWHIOIK LUenb ¢ conpoTuBneHnem 12,4 Om. Kakoe konuyectso
TennoTel ( BbIZENNTCA BO BCEM Lenu 3a BpemaA 10 MuH?

OTBet: 1728 .
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5. KonpgeHcatop €émkocTblo 2 MK® BknouyéH B uenb (puc. 15.12),
COAEPXKALLYIO TPU pe3ncTopa M UCTOYHUK nocToAaHHOoro Toka ¢ 3[1C 3,6 B
W BHYTpeHHUM conpotusneHuem 1 Om. ConpoTuBneHus pesnctopos R,
=4 Om, R, =7 Om, R, = 3 Om. Yemy paBeH 3apsapj Ha npaBoit oOKnagke
KoHfeHcaTopa?

—
&r
R1
R2
R3
C

Bo3moHoe pewenne:

YyacTok uenu, B KOTOPOM HaxOAMTCA KOHAEHCATOpP, Pa30OMKHYT, U TOK
yepe3 pe3nctop R, He naeT. PasHocTb noTeHLMaNnoB Mexay nnacTMHamu
KOHAEHCATopa paBHa NajeHuIo HanpsaxeHus Ha pesuctope R,: U = IR’
Cuna ToKa, naywero no uenu, cornacHo 3akoHy Oma, paBHa

o Ry +Ry+r’

0

I
f

U=R2+Rl+rR2'

3apap Ha obKnagKax KoHaeHcaTopa
=CU=C———R, —4,2-10 % Kn.

7= Ry+Ry+r 2

Ha npaBoit 06knaake KOHEHCATOPa HAKONUTCA OTPULATENbHBINA 3apsaf,
TaK KaK OHa NOAKN0YEHA K OTPULIATENIbHOMY NMOMIOCY UCTOYHMKA.
OtBert: 4,2 ® 10° Kn.

[padmueckue 3apaum:

1 (BMP). Yuawmeca nsyyanu npotekaHue 3NeKTPUYECKOro TOKa B Lienu,
n306paxeEHHOM Ha cxeme (puc. 1). MepenBuras pelyaXKok peoctara, OHU
CNeAnnu 3a U3MEHEHMEM CUbl TOKA M MOCTPOMNM rpaduK 3aBUCUMOCTH
CUNbl TOKa OT BpeMeHu (puc. 2).

[ A

1

@ K;tﬁ/

0 { R T t
Puc. | Puc. 2

BoibepuTe fABa BEpHbIX YTBEPKAEHWS, COOTBETCTBYWIWMUX [AaHHbIM

rpauka. 3anuiwunTe B OTBETE UX HOMEpA.

1) B npoLiecce onbiTa CUNa TOKA B LLeNW U3MEHANAch B npefenax ot 2 Ao

7A.
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2) B NpoMexyTke BpemeHu 0T t, go t, conpoTuBneHne peoctata
YBEINYNBANOCh.

3) B npomexyTke BpemeHn oT 0 [0 t, pblYaXOK peocTaTta nepemelyanu
B/1€BO.

4) B NpoMexyTKe BpeMeHU OT t; 10 t, pblyaXoK peocTaTta nepemewany
BMpaso.

5) B NpoMexyTKe BpeMeHW OT t, 10 t, HanpAXeHne Ha pe3ucTope
yBEIUYMNOCH B 3 pasa.

OtBer: 13.

3apaum Ha meTofbl HAY4YHOTO MO3HAHUA:

1 (BMP). C nomouwblo aMmnepmMeTpa NPoBOAMANCL U3MEPEHUA CUJIbI TOKA
B 3JIeKTpUYecKoit uenu. MorpewHocTs U3MepeHUt cuabl TOKa paBHa
LeHe aefleHus WKanbl amnepmeTpa (cM. puc.).

3anuwunTe B OTBET NOKas3aHWs amnepmeTpa € YYETOM MOrPELIHOCTY
n3MepeHuin. B oTBeTe yKaxuTe 3HA4Ye€HMe U NOrpPeWwHOCTb U3MepeEHUs
cnuTHO 6e3 npobena. OTBET NpuUBEANTE B amnepax.

Bo3moxHoe peuweHue:

3ameTuMm, YTo UeHa OAHOro feneHus amnepmetpa paBHa 1A. Torpa
W3MepeHHOe 3HaYeHNe MOXHO 3anucatb Kak (3 + 1) Aunm (2 + 1) A.
Otset:31 nnm 21.

2 (BMP). 3anuwwute pe3ynbTaT W3MepeHUs  3NEKTPUYECKOTO
HaNpsAXeHUA (CM. pUC.), YYUTbIBASA, YTO NOTPELIHOCTb U3MEPEHUS PABHA
LieHe aefleHuns BOIbTMETpa.
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3anMwute B OTBET MOKa3aHMA BONbTMETpPA C YY4ETOM MOrPeLHOCTH
n3MepeHuit. B oTBeTe yKaxuTe 3HaYeHWEe U NOrpewHOCTb U3MepeHns
CAUTHO Ge3 npobena.

Bo3moixHoe peleHue:

3aMeTuM, YTO KJAeMMbl BOIbTMETPA MOAKIIOYEHBI TaK, YTO Hanbonbliee
noKa3blBaeMoe HanpseHue paBHO 3 B, To ecTb cUMTbIBATL NOKa3aHUA
HYHO MO HMXHEW WKane BoAbTMeTpa. Kak BMAHO M3 PUCYHKA,
BO/NbLTMETP MNOKasblBaeT 3HaveHue 1,4B, npu 3TOM UeHa AeneHus
coctaBifet 0,1 B.Takum o6pa3om, NOKasaHWs BOJbTMETPA MOXHO
3anucatb Kak (1,4 + 0,1) B.

Orser: 1,40,1.

3 (BMP). Wccnepys anekTpuyeckoe CONpOTUBAEHME METaNINYeCKOM
NPOBOJIOKM, Y4YUTENb HA YpOKe CoOpan 3NeKTpUYECKYK Lenb,
npeacTaBieHHYI0 Ha pucyHKe. [pn nepeaBuxeHun nondyHka K Baonb
NPOBOJIOKM yyalimecs HabAOAaNN M3MEHeHMe APKOCTU CBeyYeHus
NaMmnbl HAKaAMBaHUA.

[_‘_J*'L‘ . _‘;.ZJ
{ ;

o

Barapes

 —

J 2 S5

C Kakol uenbio 6bin NPOBEAEH AAHHbIV ONbIT?

BosmoxHoe pewerue:

OnbiT Obl1 NpoBeAEH C LENbld NOKa3aTh, YTO 3IEKTPUYECKOE
COMpOTUBAEHME NPOBOAHUKA (METANIUYECKON NMPOBONOKK) 3aBUCUT OT
AJIVHBI MPOBOJHMKA

ONOPHbIA KOHCMEKT Ne 3.3

Tema 3aHATUSA

INEKTPUYECKNI1 TOK B Pa3fIMYHbIX Cpeaax

CopepxaHue TeMbI

MoHATMA: 31EKTPOXMMUYECKUIA  IKBMBANEHT; BUAbI  ra30BbIX
pa3pafoB; NNas3Mma; INeKTPUYECKUA TOK B NOAYNPOBOJHUKAX;
coOCTBEHHAA U NPUMECHAA NPOBOAUMOCTH; P-N NEPEXoa.
®usnyeckne SABNEHUA: 3EKTPUYECKUIA TOK B MeTannax, B
3NEKTPONUTAX, rasax, B BaKyyMme: CBEPXNPOBOAUMOCTb; 3N1E€KTPONU3;
TEpMO3/IEKTPOHHASA 3MUCCHA.

3aKOHOMEpPHOCTK: 3aKOH 3nekTponn3a Papages.

[pakTUuYecKkoe NnpUmMeHeHMne NoNynpoBOAHMKOB, [yroBOro paspaga.
MpuHYUNBI AeincTBuA npubopos u YCTPOWCTB:
nonynpoBOSHUKOBOrO AWOAA; MOJYNPOBOLHUKOBLIX NpPUOOPOB;
BaKYYMHOTO IMOAA; ra3opa3pafHov TpyOKM; CBAPOYHOro annapara

Tunel 3aHATHA

Kom6buHMpoBaHHbIE 3aHATUS
JlabopaTopHas paboTta

naHupyemble
06pa3oBaTeibHble
pe3ynbTarhl

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

® NeMOHCTpUpPOBATb Ha MpuMepax Ppojib U MeCcTo (U3UKKU B
dhopMUpPOBaHUM COBPEMEHHOMN HAY4YHOW KapTUHbI MUPA, B Pa3BUTUM
COBPEMEHHOW TEXHUKU U TEXHOIOTUIA, B NPAKTUYECKOW AeATeNIbHOCTH
nopen;
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® 1eMOHCTPUPOBATb Ha MpUMepax B3aUMOCBA3b MEXAY U3MKON W
APYrMMU eCTECTBEHHBIMU HAyKaMK;

® ucnonb3oBath MHboOpMauul HU3NYECKOrO COAEPXaHUA Mpu
peweHnn y4ebHbIX, NPAKTUYECKUX, MPOEKTHBIX U UCCe40BaTENbCKUX
3apay, MHTerpupys MHGOPMALMIO U3 Pa3UYHBIX UCTOYHUKOB W
KPUTUYECKM ee OLieHWUBas;

® pas3nuyatb M yMeTb MCNOAb30BaTb B y4eOHO-UCCNEL0BATENbCKOIA
AEATENbHOCTU METOABI HAYYHOTrO NO3HaHWUA (HabnoaeHKe, onucaHue,
W3MepeHUe, IKCNePUMEHT, BbIJBUXKEHME rMNOTe3bl, MOLENMPOBaHME U
T.A.) U GopMbl HayyHOro no3HaHua (akTbl, 3aKOHbI, TEOpUM),
AEMOHCTPUPYA Ha NpUMEpPAX UX POJib U MECTO B HAYYHOM MO3HAHUK;
® IPOBOAMUTH NPAMbIE U KOCBEHHbIE U3MepPEHUA PU3NYECKUX BEUYUH
(3NeKTPOXMMUYECKOTO 3KBWBANeHTa), BbIOUpas W3MepUTENbHblE
npubopel € yyeToM HeOOXOAMMON  TOYHOCTU  U3MEpPEHWUNA;
NNaHMpOBaTb XOJ, W3MepeHuid; MoayyaTb 3HayeHuWe M3MepseMou
BE/IMYUHBI U OLEHWUBATb OTHOCUTENIbHYIO MOTPEWHOCTb MO 3afaHHbIM
dbopmynam;

® 1CMONb30BaTh AN ONUCAHMA XapaKTepa NpoTeKaHWUs hU3nyeckux
npoLeccoB (u3nyeckue 3akoHbl (3aKoH anekTponusa Papages) c
YYeTOM rpaHuL, UX NpUMEHUMOCTH;

® pelwaTb KauyecTBeHHble 3afayun (B TOM YUCIe U MEXNpPeAMETHOro
XapakTepa): Mcnonb3ya Mofenu, Guanyeckme BeNUYMHbBI U 3aKOHBI,
BbICTPAMBATb  JIOTMYECKW  BEPHYID  LENOYKYy  0ObACHEHMA
(BoKasaTenbcTBA) NPeaNoXKEHHOro B 3ajaye npouecca (ABneHus);

® pelwarb pacyeTHble 3af,a4M Ha 3aKoH 3nekTponusa Papages; pacuet
3/IeKTPOXUMUYECKOTO IKBUBANEHTa;

® yyuTHIBATb FPaHULbl NMPUMEHEHMA 3aKOHa 3nekTponusa Papapes
Npu peleHnn pU3nyecKnx u MexnpeameTHbIX 3a8ay;

® 1Cnonb3oBaTh MHGOPMALMIO U NPUMEHATb 3HAHUA O MPUHLMNAX
paboTbl M OCHOBHbIX XapaKTepUCTUKAX W3YYeHHbIX NpUOOPOB W
ApYrux TeXHUYECKUX yCTPOMNCTB (BaKyyMHblif LVOf;
noNynpoBOSHUKOBLIA AWOA; MONYNPOBOAHUKOBBIE NpuUOOPLI) Ans
peleHns NpakTU4ecKknx, y4ebHo-uccnefoBaTenbCKUX U MPOEKTHbIX
3apay;

e cobniopatb npaBuna 6e3onacHoro Tpyaa Npu NpPOBELEHWM
WccnefoBaHUM B pamMkax y4vyeBHOro akcnepumeHTa U y4ebHoO-
nccnepoBaTenbCKol feaTenbHocTH (C Mcnonb3oBaHueM LUBPOBbIX
N3MEpPUTENbHbIX YCTPOICTB U NabopaTopHOro 060pyaoBaHuUA);

® 1ICN0/b30BaTh 3HaHMA O (M3MYecKUx 00ObEKTax M npoueccax B
NOBCEHEBHOW M3HU Aans obecnedeHus 6Ge3onacHOCTU Npu
obpaleHnun ¢ npubopamnm W TEXHUYECKUMMU YCTPOICTBAMM, [
COXpaHeHWUs 3[0pOBbA U COONIOAEHUS HOPM  3KOJOTMYECKOro
NnOoBeleHUA B OKpyKallen cpepe, LA NPUHATUA PpeWeHuin B
NnoBceaHEeBHOMN XU3HU

®opmbl
opraHu3auum
yuebHoI
LEeATENbHOCTH

[py OCBOEHUWM HOBbLIX 3HAHMK M YMEHWI, NPU pelleHnn 3apay u
NpoBeAEHNMN KOHTPOSA — MHAMBUAYAbHAsA, PPOHTaNbHAS, FpynnoBas
(Ha ycMoTpeHuWe npenopaBatens).

[pu BbINONHEHWUU NabopaTopHOI paboTkl — napHas (rpynnoas)

Tunbl OLEHOYHbIX
MeponpuaTUM

Tekyw Ul KOHTPOJNIb: YCTHLIA U MUCbMEHHbIN PPOHTANBHbLIN ONpPOC;
B3aMMoonpoc B napax (rpynnax).

TemaTnyecKMin KOHTPOJIb: MUCbMEHHBIN OTYET O BbIMOJHEHUM
nabopaTopHON paboThl
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3apaHua pns
CaMOCTOSATENIbHOrO
BbIMOJHEHUS

KauecTBeHHble 3apauu:

1. 06bACHUTE, NOYEMY NpW AYroBOM pas3psife Npu yBeNUYEHUN CUNbI
TOKa HanpsXeHue yMeHblIaeTcs.

OTBeT: Npu yBeNMYEHUN CUAbl TOKA BO3pacTaeT TepMO3/1eKTPOHHAsA
IMUCCUA C KaTOfa, HOCUTeneit 3apaga CTaHOBUTCA Oosblue, 3,
cNnefoBaTeNibHO, CONPOTUBAEHME MPOMEXYTKA MeXAy 3NeKTpoAamu
yMeHblwaeTca. [Ipn 3ToM yMeHblUeHUe cOnpoTUBAEHUSA NPOUCXOAUT
ObICTpee, YeM yBeNMYEHNE CUIbI TOKA (B Fra3ax HapyLWAETCA IMHENHbIIA
3akoH Oma U = IR), no3Tomy HanpsxeHue ymeHbluaeTcs.

2 (BMP). B6n13un 3a0CTPEHHBIX YacTell NPOBOAHNUKOB, NOAKMOYEHHbBIX
K BbICOKOBOJIbTHbIM MCTOYHUKAM TOKA UM HAXOJALMXCA BO BAAXKHOM
aTMOC(epHOM BO3yxe BO BPEMSA FPo3bl, MOXHO HabnopaTh chaboe
CBeYeHue U HeboNbLWON WyM. Takoe CBEYEHME MHOTAA NOABIAETCA Ha
KOHLax KopabenbHblX MauT (Tak Ha3blBaeMble OFHU CBATOrO 3/bMa).
bnaropgaps Kakomy uU3MYECKOMY ABAEHUIO BO3HUKAeT TaKoe
cBeyeHue?

OTBeT: 3neKTPUYECKNA pa3pag B ra3ax UamM KOPOHHbIN pa3psaga.

3 (BIP). MpouuTaiitTe TEKCT M BCTaBbTE HA MecTa NPOMNYCKOB C/10Ba
(cnoBocoyeTaHus) U3 NpMBEJEHHOrO CMUCKA.

B XVIII B. beHmwamuH OpaHKAMH YCTAHOBU 3NEKTPUYECKYIO
NPUPOAY MOJHWMM, a TaKkKe CcO3fan M pa3pabotan npuUHLKNBI
nemeHTapHoW  rpososawutel  (cmM. puc.). OH  npepnoxun
yCTaHaBiMBaTh , KOTOpbIii CcoefuHANU C
3eM€EN, pa3mellas Ha BbICOKUX TOUYKAxX 34aHui. [1pyu 3TOM OCHOBHYIO
ponb Urpanu sABieHue
MeTannyecKux yacTei KOHCTPYKLUK "
3NeKTpuYeckKoro nons

BOM3U oCTpUA.

Cnuncok cnos (cnoBocoveTaHum) | A 5
1) rpomo0TBOA z
2) usonatop i_\
3) anekTpu3saumu /\
4) 3neKTPOMarHUTHOIA L et
AHRYKUM =
5) BbICOKAs HanpsXEHHOCTb W-F-A [

[ ina 1N S

6) KopoTKas AAUHA BONHbI —— : < 4

Otgert: 135.

4 (BIP). Kakumu Hocutenamm aneKTpu4eCcKoro 3apaga co3faérca Tok
B BOJLHOM pacTBOpe NOBApPEHHOI CoNun?

OTBEeT: UOHBI.

PacuéTtHble 3apauu:

1. [llpoBopswas cdepa paguycom R = 5 cM nomeweHa B
3NEKTPONUTUYECKYIO BaHHY, HAMONHEHHYI0 PpacTBOPOM MefHOro
Kynopoca. Hackonbko yBenuuutcs macca cdepbl, eCin OTN0XeHUe
Mean anutca t = 30 MWH, @ 3INeKTpUYeCcKU 3apag, NocTynawwmii Ha
KaXK[bl1 KBaApaTHbIA CAaHTUMETpP NnoBepxHOCTH cepbl 3a 1 ¢, q=0,01
Kn? MonspHas macca megu M = 0,0635 kr/monb. [lnowapb
NoBEPXHOCTH Chepbl S = 4R,
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| OtBet: ~ 2 © 10° kr

OMOPHbIN KOHCMEKT Ne 3.4

Tema 3aHATUSA

MarHuTtHoe none

CopepaHue TeMmbl

MoHaTHA: marHuTHOE none (OQHOPOAHOE, HEOJHOPOAHOE), BEKTOP
WHOYKLUMM  MarHuTHoro nons, cuna Amnepa, cuna JlopeHua,
MarHUTHas MPOHMLLAEMOCTb BeLleCTBa; CONHEYHAs AKTUBHOCTD,
MarHuTHble Gypu.

3akoHomepHoOCTU: 3aKoH Amnepa, dopmyna cunsl JlopeHLa, npasuno
OypaByumMKa, NpaBUIO NEBOW PYKMU.

[pakTuyeckoe npumeHeHue cunol AMnepa, cunel JlopeHua.
MpuHuunbl peicTBUA NpuUOOPOB M TEXHUYECKUX YCTPOWCTB:
3NEKTPOABUraTeNa MNOCTOSHHOTO TOKAa, YCKOPUTENA 3apsXeHHbIX
4aCTUL, 3NEKTPOU3IMEPUTENbHBIX NPMOOPOB.

®usnyeckmne onbiTbi: ONBIT IpcTeia, onbiT AMnepa

Tunel 3aHATUA

KoMOUHUPOBaHHbIE 3aHATUS

MnaHupyemble
obpasoBatenbHble
pe3yabTarsl

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

® [EeMOHCTPMPOBAaTb HA MNpPUMepax Pa3BUTUA NPeACTaBAEHUA O
MarHUTHOM NOJe U MarHWTHLIX CBOCTBAaX BelecTBa Pojib U MecTo
hU3NKN B OPMUMPOBAHUM COBPEMEHHON HAYYHOW KApTUHbI MUPa, B
Pa3BUTUM COBPEMEHHOW TEXHWKM U TEXHOJOTMUMN, B MPAKTUYECKOW
AEATENbHOCTM NtOfEN;

® pas3nuyatb MeToAbl HAy4yHOro Mo3HaHMA U GOpMbl HAyYHOTO
NO3HaHWA, AEMOHCTPUPYA Ha npumepax (onblT IpcTepa, OnbIT
Amnepa) nx posib U MeCTO B Hay4YHOM MO3HAHUK;

® UCMONb30BaTh A ONMCAHMA XapaKTepa NpoTeKaHUs GU3NYeCKux
npoLeccoB hM3nyecKne 3aKoHbl C y4eTOM FPaHuL, UX MPUMEHUMOCTH:
3aKoH Amnepa, dopmyny cunsl JlopeHua;

® pewaTtb KayecTBeHHble 3afauu (B TOM YMCNe U MeXNpPEAMETHOro
xapakrepa);

® pellaTb pacyeTHble 3aa4M C ABHO 3aflaHHOW PU3NMYECKON MOLENbIO
Ha 3aKoH Amnepa, pacyet cunbl JlopeHua;

® UCMONb30BaTh MHPOPMALUIO M NPUMEHATb 3HAHUA O MPUHLMNAX
paboTbl U OCHOBHbIX XapaKTEPUCTUKAX U3YYEHHbIX MaLLKH, NPUOOPOB
W APYIUX TEXHUYECKUX YCTPOWCTB (3NEKTPOLBUraTeNs NOCTOAHHOTO
TOKa, YCKOPUTENs 3apsXEHHbIX YacTul, 3NE€KTPOU3MEPUTENbHbIX
npnbopos) ans pelleHNs NPaKTMUYeCKuX, yyebHo-
nccnenoBaTenbCKUX M MPOEKTHBIX 3afa4

®opmbl
opraHu3aumu
yuebHoI
[eATeNbHOCTH

py OCBOEHWUM HOBLIX 3HAHWI W YMEHWMW, NPU peleHUn 3agay u
NPOBEAEHUM KOHTPONA — MHANBUAYANbHASA, BPOHTaNbHAA, FPyNNoBas
(Ha ycMoTpeHUWe npenofaBatens)

Tunbl oLEHOYHbIX
MeponpuUATUN

TeKywuiA KOHTPOAb: YCTHBIN U NUCbMEHHbIW (DPOHTANbHBIA ONPOC;
B3aMMOONpOC B Napax (rpynnax).
TemaTuyecKui KOHTPOJIb: NMCbMEHHAs CaMocToATeNbHas paboTa

3agaHusa gns
CaMOCTOATENbHOTO
BbIMOJNIHEHUA

KauecTBeHHble 3apauu:

1. BHyTpeHHAs NOBEpPXHOCTb MPUBOJHOTO PEMHA B pe3yabTaTe
TPeHUs O WKMB Npuobpena nonoxuTensHelit 3apag. Cywecteyer nu
MarHWTHOe NoJie BOKpYT Bpallalolerocs pemHs?

OtBet: [la. 3apaabl, pacnoioXeHHble Ha NOBEPXHOCTU PEMHS, UMEIOT
HanpaBneHHoe ABMeHMe. [l03TOMy peMeHb B LENOM MOXHO
paccMmaTpuBaTh Kak BUTOK KaTyL KK, MO KOTOPOi TEYET TOK.
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2. B nnockocTtH, nepneHanKynapHON PUCYHKY, PAacNONOXeH NpsAMoNn
ANMHHBIA npoBofHMK. Cuna Toka Mo Hemy Te4éT OT Habnopatens.
N306pasute oaHy M3 JIMHWIA MHAYKLMWM MArHWTHOTO MONS 3TOro
npoBogHuKa. Kak HanpaBneHa 3Ta INHUA?

OtBet: JIMHMA WHOYKUMKM ABNAETCA OKPYXKHOCTbIO, Jexalen B
MJIOCKOCTU PUCYHKA M HanpaBAeHHOW No YaCOBOMN CTpPesKe.

3. B MN0OCKOCTM PUCYHKA PaCnoiOXeH KPyroBoil BUTOK C TOKOM,
HanpaBNEHHOM TaK, Kak MOKa3aHo Ha pUCYHKe.

Kyaa HanpaBneH BEKTOP MArHUTHOWM MHAYKUMM NONS BUTKA B €ro
LeHTpe?
OtBeT: K HabnwoaaTenio.

4. JNEKTPUYECKYIO Lenb, COCTOAWYK W3 MpAMbIX NPOBOLHUKOB,
NOMeCTUNN B OJHOPOJHOE MAarHUTHOE none (CM. pUCYHOK).

3 4
= +
@ B =——

2 1

Kyga HanpaBneHa cuna Amnepa, pAeicTByiolWwas coO CTOPOHbI
MarHUTHOro NONA Ha NPOBOAHMK 1-27
OTBeT: BBepX B NNOCKOCTU PUCYHKA.

5. (BMNP) MepHbi1 NpoBOAHMK NOLBECUAM HA YNPYrUX MPYXKUHKAX U
NOMECTUAN MEXAY NONCaMU MarHUTa (CM. PUCYHOK).

g
[
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Kak n3meHuTCA (YBENMYMTCA, YMEHBWMUTCA, HE U3MEHUTCA) MOAYNb
cunbl  AMmepa M pacTAXeHUe MPYKMHOK Npu  U3MEHEHWU
HanpaBNeHMA  3NEKTPUYECKOr0 TOKa, MpONyCKaemMoro 4epes
npoBogHuK? Cnia ToKa yepe3 NPOBOAHMK OCTAETCA HEU3MEHHOW.
Oter: Cuna Amnepa He WU3MEHWUTCA, pACTAXEHWE MPYKUHOK
YMEHbWUTCA.

6. 3J'IEKTpOH BNETEN B 3a30p MeXAy NoaloCaMyu MarHnuTa N ABUMKETCA
TaK, KdK NOKa3dHO Ha PUCYHKE.

Kyna HanpasneHa cuna JlopeHua, [eNCTBYIOWAA HA INEKTPOH?
OtBeT: oT HabnopaTens.

7. MOXHO 1M TPAHCNOPTUPOBATb pacKaneHHble CTabHble 60NBAHKM B
Lexe MEeTaNypruyeckoro 3aBofla C MOMOLLbIO 3NEKTPOMArHUTHOIO
KpaHa?

OTBeT: MOXHO, ecnn Ux Temnepatypa Huxe Touku Kiopu (753 °C). B
NPOTMBHOM C/ly4ae OHU NOTEPAIOT CBOM (heppoMarHUTHbIE CBOWMCTBA
M NPUMEHATb NEKTPOMArHUTLI HeNb3A.

PacuétHble 3apayum:

1. MpoBoaHuK ¢ Tokom 10 A n ganHon 10 CM BUCUT HENOJBUXKHO B
0fHOPOAHOM MarHWTHOM mone. JIMHUWN UHAYKUMU MAarHUTHOTO Nons
nepneHAMKYNApPHbBI NpOBOAHMKY. Macca nposoaHuka 5 r. Yemy
AOMKEH ObITb paBeH MOAY/b BEKTOPA MAarHUTHOW MHAYKLWU, 4TOObI
HUTU, HA KOTOPbIX MOABELEH NMPOBOAHUK, OKa3aNnCb HEHATAHYTbIMMU?
Otsert: 0,05 Th.

2. llpoToH BnetaeT B OJHOPOLHOE MArHUTHOe nmoje MHAyKumen 10
MTn 1 aBMKETCA B HEM NO OKPYXHOCTK paauycom 3 mm. Onpepenute
CKOPOCTb, C KOTOPOW MPOTOH BAIeTeN B MarHUTHOE nose.

OtBet: 2,9 kM/C.

3apaym Ha MeTo/bl HAYYHOrO MO3HAHUA:

1. (BMP) Ha pucyHke wn300pareHa yCTaHOBKA [/ W3YYeHuUs
NOABEMHON CUAbl  3neKTpomarHuTa. HKaTywka 3neKTpomarHuta
NOAKNIOYAETCA K MCTOYHUKY TOKa Yepe3 peocTar, Npu MOMOLLM
KOTOPOrO MOXHO M3MeHATb CUNYy TOKa Yepe3 3/N1eKTPOMarHur.
3INeKTPOMArHuT cnocobeH NpUTATUBATL METAJTMYECKYIO MAACTUHY C
rpy3oMm.
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Bam Heob6xofuMMO MoKasaTb, YTO MOABEMHAA CMAA INEKTPOMArHuTa
3aBUCUT OT CW/bl TOKA, MpoTeKalwero no ero oomotke. Vimeetcs
cnepyouee obopyaoBaHue:

— Habop 13 10 rpy3os no 100 r;

— 3/1eKTPOMArHuT;

— peocrTart;

— KN10Y;

— UCTOUYHUK TOKa;

— COeAMHUTeNbHble MPOBOJA.

B otBete: 1. OnuwuTte 3KCNepuMeHTaNnbHYI0 YCTaHOBKY. 2. OnuwuTe
NOpAAOK AeNCTBUN NpW NPOBEAEHNMN UCCNe0BaHMA.

Bo3moxHoe peweHue.

1.Co6epéM Lenb, COCTOALLYI W3 NOCNEAOBATENbHO COEAMHEHHbIX
MCTOYHWKA, KNIOYa, 31eKTPOMarHnuTa u peocrtata. [lon3yHok peocraTa
YCTAaHOBMM TakK, YTOObI €ro ConpoTUBeHne ObIN0 MaKkcUManbHbIM. K
3/IeKTPOMarHuTy NpuKpenasem Haubonbliee BO3MOXKHOE KOMYECTBO
rpy30B.

2. [lepemewas NoN3yHOK peocTaTa, yMeHbLAeM ero CoONnpoTUBAEHHME.
Mpwu 3Tom no 3akoHy Oma cuna Toka B Lenu Bo3pacTaeT. [lpukpennas
K 3N1eKTPOMAarHuTy AONOJHUTENbHO Tpy3bl, HAbNOAeM yBeNnYeHUe
€ro NoAbLEMHOM CUNbI

OMOPHbIN KOHCMEKT Ne 3.5

Tema 3aHATUSA

3J'IeKTp0MaFHMTHaFI UHAYKLNA

CopepxaHue TeMbI

MoHATUA: MAarHUTHBIA NOTOK, 3N1EKTPOMArHUTHAA UHAYKUMA (Lanee —
IMN), BUXpEBOE INEeKTpUYecKoe none,  CaMOMHAyKUMSA,
WHLYKTUBHOCTb, 31€KTPOMArHUTHOE none

3aKOHOMEpPHOCTU: ONpefeNeHne MarHUTHOrO MOTOKAa, NpPaBUAO
JleHua, 3akoH 3MW, 30C uHAyKUMM B ABMXKYILMXCA NPOBOJHUKAX,
CBA3b MAarHUTHOTO MOTOKA M MHAYKTUBHOCTM KaTYIKKU C TOKOM, 3aKOH
3MW ans caMOMHAYKLMUMW, IHEPTUS MArHUTHOTO NOASA KATYLW KW C TOKOM.
®usnyeckmne onbiThl: Mo HabnoaeHno IMN, camonHpyKLuMK

Tunsl 3aHATHA

KoMbMHMpPOBaHHbIE 3aHATUS
JlabopaTopHas paboTta
KoHTponbHas paboTa

[nanupyemble
06pa3oBaTeibHble
pe3ynbTaThl

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

® NeMOHCTpMpOBaTh Ha npumepax oTkpbiTua IMU n camomHpykumn
ponb U Mecto ¢U3MKM B (POPMUPOBAHUU COBPEMEHHOW Hay4HOW
KapTUHbl MUPA, B Pa3BUTUN COBPEMEHHON TEXHWUKWU U TEXHONOMUM, B
NPaKTUYEeCKON AeATeNbHOCTHN NI0AEN;
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® 1CNONb30BaTh ANA ONUCAHWA XapaKTepa npoTeKaHUa QU3nyeckux
npoueccos hM3nYECKUE BEAUYNHBI U JEMOHCTPUPOBATL B3aMMOCBA3b
mexay Humu (34C MHAYKUMWM B OBMKYWMXCA NPOBOAHMKAX, CBA3b
MarHUTHOrO MOTOKA M WMHAYKTUBHOCTM KaTyWKW C TOKOM, 3HEprus
MarHUTHOTO NONA KaTyLW KW C TOKOM);

® 1CNONb30BaTh ANA ONUCAHWA XapaKTepa npoTeKaHUa GU3nyecKkux
npoLeccoB GpusnMyecKme 3aKOHbl C Y4ETOM FPaHuUL, UX NPUMEHUMOCTU
(3akoH 3MW, npasuno JleHua);

® pelwaTb Ka4eCTBEHHbIE 3aauK;

® pelwaTtb pacyeTHble 3aAa4n C ABHO 3a4aHHON U3MYECKON MOAENbIO
Ha 3akoH 3IMW, camonHaykuum, npasuio JleHua.

e cobnlogatb npaBuaa 6Ge3onacHOro TpyAa Npu  NpoBeAeHWU
WccnefoBaHUM B pamkax yvyebOHOro 3KCnepumeHTa M yyebHO-
nccnefoBaTenbCKOM feATeNbHOCTH (C Mcnonb3oBaHMeM LU POBbIX
W3MepUTENIbHBIX YCTPOWNCTB U NabopaTopHOro 060pyA0BaHNSA)

BbINOJIHEHUA

®opmbl [lpy OCBOEHUWM HOBbLIX 3HAHWN WU YMEHWW, NpU peleHun 3ajay u
5 opraHusauum NpoBefeHUN KOHTPONA — UHAUBUAYANbHASA, PPOHTANbHASA, rpynnoBas
) yuebHoI (Ha ycMOTpeHuWe npenofaBatens).
LEeATENbHOCTH [pu BbINONHEHWUU NabOpATOPHOI paboTkl — napHas (rpynnosas)
Tekywui KOHTPOAb: YCTHLIW M MUCbMEHHbIW (PPOHTANbHBIA ONpPOC;
6 Tunbl oueHoYHbIX | B3aMMoonpoc B napax (rpynnax).
) MeponpuaTuUm TemaTMyeCcKMin KOHTPONb: MNUCbMEHHbLIA OTYET O BbIMOJHEHUM
nabopatopHoi paboTbl, NMCbMEHHAs KOHTPONbHAA paboTa
KauecTBeHHble 3aauu:
1. Ha pucyHKe nokasaHbl iBa cnocoba BpallleHMs NA0CKON paMKu B
04HOPOAHOM MAarHUTHOM Noje.
I II B
; —
" =
E =%
3apaHua pns :
7. | camoCTOATENbHOMO '
1
W

byaet nu BO3HWMKATh MHAYKLMOHHLIN TOK B pamMKe Ha pucyHke 17
bypeT nn BO3HWKaATb MHAYKLMOHHBIN TOK B paMKe Ha pUcyHke 27
OtBet: MW BO3HMKAET TONbKO B paMKe Ha pUcyHke 1.

2. TlOCTOAHHbLIA MarHUT nepemellanT OTHOCUTENbHO 3aMKHYTOrO
NPOBOAALLEr0 KOJbLia TaK, KaK MOKA3aHO Ha PUCYHKe.
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Onpepenute HanpasieHNe MHAYKLMOHHOIO TOKA B KOJIbLE.
OTBeT: N0 YacoBOM CTpefkKe

3. B ogHOpPOAHOM MarHUTHOM NOne ABUXKETCA NMPOBOAHMK TaK, YTo
CKOPOCTb ero [ABWXEeHWA neprneHAuKyAapHa CUAOBBIM NUHUAM
MarHuTHoro nons. CkopocTb NpoOBOAHMKA yBenWYMBalOT B 9 pa3 no
CpaBHeHWI0 ¢ nepBOHaYyanbHon. Kak M BO CKOMBKO pa3 M3MeHUTCA
MOAY/b HanpsaXeHWUs, BO3HUKAIOWEro Ha KOHLAx NpoBOJHUKA?
OtBeT: yBenuuutca B 9 pas.

4. 3nekTpuyeckas uenb cobpaHa Mo CXeMe, NpefcTaBIeHHOW Ha
PUCYHKeE.

@) —

7 '
ConpoTtuBneHune yyacTka uenu 1 paBHO CONPOTUBIEHMUIO y4aCTKa Lenu
2. CpaBHUTE TOKM, KOTOpble MOKaXyT amnepmeTpbl A, n A, cpasy nocne
3aMblKaHUA Kloya.

OtBet: amnepmeTp A, NOKAXET MEHbLINIA TOK.

PacuéTtHble 3apauu:

1. B ofHOpPOAHOM MarHWUTHOM MoJjie PacrnofoXeHa MPOBONOYHAS
pamka B (popMe NpPAMOYrojibHUKA CO CTOPOHaMM 4 cMm 1 5 cm. Mogynb
BEKTOpa WHAYKUUKM MarHuTHoro nona paeeH 20 mTn. Pamka
pacnofoxeHa TaK, UTO CWIOBble JIMHUM MArHUTHOro nons
nepneHauKYAApPHbl €€ MAOCKOCTM. YeMy paBeH MarHUTHbIA MOTOK
yepes pamKy?

OtBeT: 40 MKBO

2. MarHuTHbIN NOTOK Yepe3 pamKy MeHsieTcs oT 40 MB6 go 10 mMB6 3a
0,15 c. Yemy paBHa 3[AC MHAYKLUMK, BO3ZHUKAIOWAA B paMKe?
OtBet: 0,2 B

3. NpoBonoyHas pamka conpotuBneHnem 0,1 Om pacnonoxeHa B
0JHOPOAHOM MarHUTHOM NoJjie, MOAYAb BEKTOPA MarHUTHON MHAYKLUK
KOTOpPOro yMmeHbluaetca co ckopocteio 0,2 Tn/c. lnowapb pamku
paBHa 0,05 M’. JIMHUM MarHUTHOM MHAYKLUMM NEpneHfUKYNAPHbI
nnockoctn pamku. Onpegenute 3[AM uHAyKUUKM, BO3HUKAIOLWEN B
paMKe U CUNy MHAYKLMOHHOIO TOKa.
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Oteer: 10%B: 0,1 A.

4. Onpepenute ckopocTb camonéra Cyxoi Cynepmxer-100, ecnu Ha
KOHLAX ero KpbiibeB gavHow 27,8 m Bo3Hukaet 3[C nugykuum 33 B.
Camonér netut ropu3oHTanbHo. BepTukanbHasa cocTaBasoWas
WHAYKUMM MarHUTHOro nonsa 3emam 5 mTn.

OtBert: 237 m/c

5. Mo ropusoHTanbHbIM PENbCAM, PACNONOKEHHBIM B BEPTUKANbHOM
MarHWTHOM MOJIe C MOJy/IEM BEKTOpaA MarHUTHOM UHAYKUMK 200 MKTh,
CKONb3WUT NPOBOAHMK AAnHON 0,2 M. KOHLbI penbcoB 3aMKHYTbl Ha
pe3uctop conpoTtusneHuem 0,1 Om. CKOpoCTb ABMKEHUSA MPOBOAHMKA
NOCTOsIHHA U paBHa 5 m/c.

¥ R X

7

R r xR .'(/.x X
,/ x x/x 'x
2

L
X XX X

YeMmy paBHa c1ia TOKaA, NPOTEKAIOWErO Yepes pe3nucTop?
OtBet: 210° A

6. Npu nponyckaHWM yepe3 KaTyllKy TOKa cUAOM 3 A MarHUTHbIN
NOTOK BHYTpU Heé cocTaBun 15 mB6. Onpeaenute MHAYKTUBHOCTb
KaTyLKK.

OTBeT: 5 MIH.

7. B katywke nHaykTuBHOCTbI0 0,5 MI'H 33 2 ¢ cuia TOKa ymMeHblaeTcs
ot 15 po 5 A. Yemy paeHa 3[1C camouHAyKUuMK, BO3HUKAIOWEN B
KaTylKe?

OtBert: 2,5 MB.

8. [Ipn npoxoxaeHUn ToKa Yepes KaTylWKy MHAYKTUBHOCTbIO 200 MKIH
3HEpPruA MarHMTHOrO NoAA KaTywkmu coctaBuna 2,5 mIx. Onpepenute
CUNy TOKA B KaTyllUKe.

OtBeT: 5 A.

[paduueckue 3agauu:

1. MarHUTHbIN NOTOK B META/INYECKOM KOJIbLLe MEHAETCA NO rpaduKy:

b, B(ﬁ.‘
)

4-»

7 )

o

5:5 :l 0 1

)
ol
v

PN
N

Onpepenute mogyns 34C MHAYKUMKM, BO3HMKAIOWEN B KOJbLE B
MPOMEYTKAX BPpeMEHU:

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 xenesHbiin CEPACYHUK HaeTbl ABE KATYIWKK, KaK NMOKAa3aHO Ha

pucyHke. Mo npaBoi KaTylwKe MpoONycKalT TOK, KOTOPbI MeHAeTCA
COrnacHo npuBegéHHOMY rpaduky.

K

@ Lo
1, A
b
0 e
N
TN 5

BbibepuTe BCe BEpHbIE OTBETHI.
1) B cepageyHuke B npoMexyTOK BpeMeHu oT 0 f0 4 C cyuecTByeT
MarHUTHoe none
2) WHAayKUMA  MarHUTHOrO nosid, CO3J4AaBAaeMOro  NpaBoW
KaTyLWKOW, NOCTOAHHA B TeYEHMUE BCETO BPpeMeHU HabnoaeHns
3) B uenu KaTywku, u300paEéHHOW HA pPUCYHKE CNeBa,

CyWeCTBYeT MWHAYKUMOHHBIA TOK B TEYEHWE BCEr0 BPEMEHM
HabnoaeHus

4) B KaTywkKe, n306paxEHHON Ha PUCYHKE CNIeBA, MAKCUMAbHbI
TOK HabtoaaeTcs B NPoMeXyTKe 0T 3 Ao 5¢

5) B npomexyTtkax Bpemenn (0; 1) ¢ u (2; 3) ¢ MHAYKUNOHHBIA
TOK B KaTylKe, N300paXEHHOI Ha pUCYHKe CNEBA, MMEET Pa3NMYHoe
HanpasneHue

Oteet: 1,4,5

3apaumn Ha MeTofbl HAyYHOTO NO3HAHMA:

1. (BMP) Ha pucyHke npeactaBnaeHa ycTaHOBKAa NO MCCAEA0BaHUIO
ABNEHUA INEKTPOMArHUTHON MHAYKLUMK. B KaTylWKy MHAYKTUBHOCTH 2
BHOCAT KaTyWKy 1, N0 KOTOPOW NpOTeKaeT NOCTOAHHbINA TOK. [Tpu 3TOM
B OOMOTKE KaTyWKW 2 BO3HWKAET WMHAYKLMOHHbLIA TOK, KOTOPbIi
buKcupyetcs amnepmeTpom (Ha Wkane KoToporo «0» nocepeanHe).
B yctaHoBKe MOxHO n3meHaTb I[1C MCTOYHMKA TOKa.
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Bam Heobxopumo wnccnefoBaTb, 3aBUCMT M HanpasieHWe
WHAYKLUMOHHOrO TOKa, BO3HUKAWOLWEro B KaTylWKe 2, OT BENUYUHbI
MOAYAA BEKTOPA MarHUTHOM MHAYKLMK, MPOHU3bIBAIOLLETO KATYILKY 2.
WmeeTca cnepylowee o6opyaoBaHue:

— [\BE KaTyWWKK;

— amnepmeTp (Ha WwKane koToporo «0» nocepefuHe);

— UCTOYHUK TOKa;

— KJIoY;

— COeAMHUTENbHBIE MPOBOAA.

B otBete: 1. Onuwute akcnepumeHTanbHylo yctaHoBky. 2. Onuwute
NopAAOK AENCTBUIN NPU NPOBEAEHUN UCCNEQ0BAHNUSA.

Bo3moxHoe pewerue.

1. Katywky 1 coeauHum C UCTOYHMKOM yYepe3 Knwoy. Katywky 2
COefJMHMM C aMNEPMETPOM.

2. B onbite usmensem 3[1C uctounumka. Mo 3akoHy Oma B Lenm KaTywWwKu
1 usmeHsetca Tok. CnefosartenbHO, U3MEHARTCA BENUYNHA MATHUTHOM
WHAYKLMK, TPOHN3bIBAIOLLErO KATYWKY 2. [pn U3MeHeHU BENNUYUHDI
MOAYNA BEKTOpPAa MarHWTHOW WHAYKUMM Habniopaem nossieHue
WHOYKLUWOHHOrO TOKa B KaTywke 2. [pu BO3pacTaHUu U yObIBaHUU
MOAYNA BEKTOpa MarHUTHOM WMHAYKUWM WHAYKUMOHHbLIA TOK MMeeT
pa3inyHoe HanpasieHue.

2. (BMP) Ha ypoke yuyuTeno npoBén OMbIT, CxeMma KOTOPOro
npeAcTaBfeHa Ha pucyHke. OH napannenbHo CoeauHun [Be
OAMHAKoBble namnbl 1 M 2, K OAHOM M3 HWUX NOCNefOoBaTENbHO
NOAKNIOUMA  KATyWKy C OONbWMM  KONMYECTBOM BUTKOB W
cepaedyHnkom. lpn 3ambikaHun Uenu namna 1 3aropanacb paHblue
namnbl 2.

(1)

Kako# BbIBOJ, MOXHO cienaTh Ha 0CHOBaHWUMU JaHHOTOo onbiTa?
Bo3moxHoe peweHue.
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Mpu 3amblKaHUU KioYa B KaTylwke Bo3HukaeT I[C camouHpykuum,
HanpasneHHas npotns I[C ncToyHmka

Paspen 4. Konebauus v BonHbl
OMOPHbIA KOHCIMEKT Ne 4.1

Tema 3aHATUA

MexaHuueckue koneb6aHUa U BONHbI

CopepiaHue Tembl

MoHsaTuA: KonebartenbHoe ABUKEHNE; TapMOHUYECKHNE KOJ'Ie6aHM$I;
CBO60,U,HbIe MeXaHU4eCKne KOJ'IE6aHVIFI; CBO60,U,HbIe 3dTyxawuue
MeXaHUYeCKne Kone6ava; MaTEMATUUYECKUIN MASATHUK; I'Ipy)Kl/IHHbIl‘/'I
MaATHUK; BbIHYXXAEHHbIE MEXaHUYECKUe Kone6ava; PE€30HAHC;
nonepeyHblie N NPOAOJIbHbIE BOJIHbI; 3BYKOBbIE BOJIHbI; YNbTPa3BYK.
3aKOHOMepHOCTM$ npespawjeHne 3HEpPrun npu KonebaTenbHOM
ABVKEHUU; XapPaKTEPUCTUKN BONHbLI.

npaKTW-IECKOE npUMEHEeHUe ynbTpa3ByKd,; Yy4e€T pe€30HaHCa B
TEXHUKE

Tunel 3aHATUA

KoMOUHUPOBaHHbIE 3aHATUS

[naHupyemble
00pa3oBateibHble
pe3ynbTaThl

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

® [1eMOHCTPMpOBaTb Ha MNpUMEpax poib WU MecTo ¢U3UKM B
thopMMUPOBAHUN COBPEMEHHON HAYYHON KApPTUHbI MUPA, B Pa3BUTUM
COBPEMEHHOW  TEXHUKM W  TEXHONOTUIA, B  MPaKTUYECKOM
AEATENLHOCTU NIOAEN;

® EMOHCTPUPOBATHL HAa NPUMEpAX B3aUMOCBA3b Mexay GU3MKON K
APYrMMU eCTECTBEHHbIMU HAYKaMu;

® ucnonb3oBaTh WMHboOpMaUMio (GU3MYECKOrO COAepXaHMA npu
peleHNM y4eBHbIX, NPAKTUYECKUX, TPOEKTHBIX U MCCNEA0BATENbCKUX
3afiay, WMHTErpupysa MHQopMauuio U3 pasUYHbIX MCTOYHUKOB W
KPUTUYECKM ee OLLeHMUBaS;

® pas3nuyaTtb M yMeTb UCMOb30BaTh B Y4eOHO-MCCAEe[0BATENbCKON
AEATENbHOCTM  MeToAbl  HayyHoro no3HaHua  (HabnioaeHwe,
OnucaHue, U3MepeHue, 3IKCNEePUMEHT, BbIABUKEHME TUMNOTE3bI,
MofienMpoBaHMe U T.[4.) U GopMbl Hay4yHOro no3HaHusa (dakTbl,
3aKOHbI, TEOPUM), AEMOHCTPUPYA HA NpUMEpax UX pofib U MecTo B
HayYHOM NO3HAHWUM;

® NpoOBOAWUTbL NpAMblE U KOCBEHHblE W3MepeHus (U3NYECKNX
BE/IMYMH, XapaKTEPU3YIOWMX MexaHMyeckue KonebaHus W BOJHbI,
BbiOMpas U3MepuTenbHble npueopbl € yYeToM HeobXoauMoit
TOYHOCTM W3MEPEHMWIA; NNAHMPOBATL XO[ M3MepeHWi; nojyyatb
3HaYeHMe M3MepseMON BEUYUHLI WU OLEHMBATb OTHOCMTENbHYIO
NOrpewWwHOCTb NO 3afiaHHbIM hopMynam;

® NpPOBOAWUTL MCCNeNOBaHWA 3aBUCUMOCTEN Mexay hu3nYecKumu
BE/IMYMHAMMK: nepuofa KonebaHMi MaTeMaTuyeckoro (HUTAHOTO)
MasTHMKA OT [AJWHbI HWUTK, aMNAMTYAbl U YCKOPEHWUA CBOOOMHOro
najeHus; nepuopa KosiebaHWil NPYKMHHOTO MasTHUKA OT MacChl
rpy3a, aMMaANUTYAbl M XKECTKOCTU NPYKMHBI — U AENATh BbIBOJ, C YYETOM
NOrpelHOCTN U3MEPEHNIA;

® pewaTb Ka4yeCTBeHHble 3afayun (B TOM YMCIe U MEXNPEAMETHOrOo
xapakTepa): Mcnoib3ya Moaenu, husnyeckne BeNMYUHbI U 3aKOHDI,
BbICTpauMBaTb  JIOTUYECKM  BEpPHYK  LENOYKy  00bACHEHUs
(BoKasaTtenbcTBa) NPeaNoXKEHHOTO B 3ajade npouecca (aBneHus);
® pewatb 33afa4M  Ha pacyeT OCHOBHbIX XapaKTEPUCTMK
Kone6aTeNbHOro U BOJHOBOIO ABUXEHUN;
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® 1CNoNb30BaTb MHGOPMALMIO N MPUMEHATb 3HAHMA O MPUHLMNAX
paboTbl M OCHOBHbIX XapaKTEPUCTUKAX M3Yy4YeHHbIX NMpUOOPOB M
APYIUX  TeXHUYECKUX YCTPONCTB  (MAATHUK) LA pelleHus
NpakTUYecKnx, yuebHO-nccnefoBaTeNbCKUX U NPOEKTHbIX 3a4ay;

® 1Cnonb30BaTh 3HaHWUA 0 QU3NYecKUx 0ObEKTax M npoleccax B
NoBCceHEBHOW XWU3HM pAna obecnevyeHns 6GesonacHoCcTM npu
obpaweHun ¢ npubopamu M TeXHUYECKUMW YCTPOMCTBAMU, ANA
COXpaHeHUA 3A40poBbf W COONIOAEHWA HOPM 3KONOFMYECKOro
NOBEAEHNA B OKpyXalolei Cpeae, AAA NPUHATUA peLleHnid B
NOBCEAHEBHOW XWU3HU

®opmbl
OpraHusauum
yuebHoI
LEATENbHOCTH

Mpy OCBOEHWUU HOBbLIX 3HAHWIA M YMEHWIA, MPU peleHnn 3afay U
NpoBeleHUN  KOHTPONA —  MHAMBUAyanbHas,  (pOHTasbHas,
rpynnoBas (Ha ycMOTpeHUWe NpenofaBatens)

Tunbl OLEHOYHBIX
MeponpuATUN

Tekywui KOHTPOAb: YCTHbLIA M NUCbMEHHbIA (DPOHTANbHBIA OMpPOC;
B3aMMooNpoc B Napax (rpynnax).
TemaTnyecKuit KOHTPOJIb: NMCbMEHHAsA CAMOCTOATeIbHAsA paboTa Ha

ypoke

3apaHua pns
CaMOCTOSATENIbHOTO
BbINOJHEHUA

KauecTBeHHble 3aauu:

1 (BMP). Kaxpomy 4enoBeyeckoMy OpraHy COOTBETCTBYET
onpeaenéHHas coOCTBEHHAsA 4YacToTa CBOOOAHBIX KonebaHui: ans
XeyAKa 3Ta 4acToTa NeXMUT B MHTepBane oT 2 Ao 3 'y, ans cepgua —
oT 1 po 6, gpna rma3 — ot 40 po 100y u T.4. Bo3pencreue
MH(PA3BYKOBbLIX BOMH ONMpefenéHHbIX YacTOT MOXEeT MpUBeCTU K
NOBPEXAEHNUAM BHYTPEHHUX OPraHoOB, OPraHOB 3HAOKPUHHON
cuctembl 1 gp. Kakoe asneHne npoasnseTca B 3TUX cayvaax?
OTBeT: pe30oHaHC.

2 (BMNP). Wapnk onyctuam Ha kpal AyHkn u otnyctuau. Wapuk
ABWKETCA, NepUOSMYECcKU NPOXOAA MONOXKEHWE paBHOBECUs, B
KOTOPOM OH B KOHLE KOHLOB oOcTaHaBnuBaercA. Kakoi Bup
ABUKeHUsA HabntofaeTcs B 3TOM ciyyae?

OTBerT: 3aTyxaloliee NepUoM4YecKoe IBUKEHHE.

3 (BMP). [Ba o0AMHAaKOBbIX KaMepTOHA YCTAHABAMBAWT Apyr
HanpoTuB ppyra (cm. puc.). Korga no ogHoMy M3 Hux yaapsioT
pe3MHOBbIM MOJIOTOYKOM, TO HAYMHAET 3ByYaTb U BTOPON KaMepTOH.
Kakoe aBneHune HabnonaeTca B 3TOM onbiTe?

OtBeT: P€30HaHC.
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PacyéTtHble 3apauum:

1. Ckonbko KosnebaHMWii coBeplaeT MaTeMaTUYyecKUid MasTHUK
ANVMHON | = 4,9 M 3a BpemMaA t =5 MUH?

OtBeT: 68 KonebaHuii.

2. K npyxuHe xéctkoctbio 80 H/M npukpennéH rpy3 maccon 200 r.
Yemy paseH nepuop T cBoGOfHbIX KonebaHmit rpysa? (Maccoii
NPYKuHbI NpeHebpeysb. )

OtBet: = 0,314 c.

3. [py3, TNpuKpennéHHblA K TNpyXKWHe, Konebnerca Ha
rOpU3oHTanbHOM rnagkom crepxHe. Onpegenute OTHOWeEHMe
KMHETMYEeCKOMN 3Heprumn rpy3a K noTeHuManbHOM 3Heprun CUCTEMbI B
MOMEHT, KOTAa rpy3 HAaXOANTCA B TOYKE, PACNONOKEHHOM nocpeAnHe
MeX Yy KpanHWUM NONOKEHWEM U NONOXKEHUEM paBHOBECUA.

OtBer: 3.

[paduueckue 3apauu:
1. Ha pucyHke u3obpaxeH rpacdmk 3aBUCMMOCTM KOOPAWUHATHI OT
BpeMeHU Konebnwwerocs Tena.

Mo rpacuky 2o
onpepenute: f’f \\J ;’F
1) amnauTyay / \

konebaHwuit; 1t -
2) nepuoa
konebaHwmit; T o 2 3 7
3) yacToty
konebaHwmit; 10
4) 3anuwmTte
ypaBHeHUe
KOOPANHATbI.

L
T

Otser:
DA=20cmM=0.2 Mm;
2)T=08¢;
Bl B8
T 0,8

L]

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

3apaym Ha MeTo/bl HAYYHOrO MO3HAHUA:

1 (BMP). Yuuteno Ha ypoke npogenan cnepywowun onsit. OH
MNOMECTUN 3NIEeKTPUYECKUI 3BOHOK NOfJ CTEKNAHHbIA KOMOKOJ,
COEAUHEHHBIN C BO3AYLWHLIM HAacocoM. BKkniouns 3BOHOK, OH Havan
OTKauuBaTb BO3AyX. [10 Mepe OTKauMBaHWUA 3BYK CTAaHOBUACA BCE
TWlle, XOTA CKBO3b CTEKNO OblLIO BUAHO, YTO MONOTOYEK Mo-
npeXxHemy yaapaeT B YallKy 3BOHKA.
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Kakol BbIBOJ, MOXHO CAenaTb No pe3ynbTaTaM JaHHOro onbiTa?
OTtBeT: oNbIT ObIN NPOBEAEH C LENbI0 MOKasaTh, YTO 3BYK He
pacnpocTpaHaeTca B BakyyMe (Ans pacnpocTpaHeHMs 3BYKOBOI
BOJIHbI He0bX0MMa ynpyras cpeaa).

2 (BIP). Bam HeoGxoAMMO WCCnepoBaTh, Kak 3aBUCUT Nepuoj
KonebaHUN NPYXUHHOTO MasTHMKA OT Macchl rpy3a. Mmeetcs
cneaytollee o6opyaoBaHme:

— CEeKYHJ0MEp 3NeKTPOHHBI;

— Habop 13 TPEX NPYXKUH Pa3HOWN KeCTKOCTH;

— Habop 13 naTi rpysos no 100 r;

— wTaTuB ¢ MyhTOM M NANKOW.

OnnwwuTe nopsaAokK npoBeAeHus
nccnepoBaHus.

B oTBere:

1. 3apucyinte uam onuwure
3KCNEPUMEHTANbHYIO YCTAHOBKY.

2.0nuwute  nopAfoK  AEWCTBMA  npu

npoBeAeHNN nccnefoBaHma. :

Bo3moixHoe peleHne:

1. icnonb3yeTcsa ycTaHOBKa, U300paxEHHAA Ha PUCYHKe: OAHA M3
MPYXWH, HECKOJILKO rPY30B U CEKYHAOMEp.

2. K npyxvHe noaBewwmnBaeTcsa ofuH rpy3 u nsmepserca spema 10
kone6aHuit. MMonyyeHHoOe BpeMsa AeNUTCA Ha KONIMYECTBO KonebaHuii,
¥ nojyvaetcs nepuos.

3. K npyxuHe nopapelwnBaioTca ABa rpy3a, U M3MepeHus nepuopna
noBTopAlTCcA. MOXKHO NpOBECTM  aAHANOTU4YHble U3MEpeHus,
no6asnss ewe rpyss.

4. NonyyeHHble 3HaYeHMA NepMoAOB CPAaBHMBAIOTCA

OMOPHbIN KOHCMEKT Ne 4.2

Tema 3aHaTUA

IneKTpoMarHuTHble KonebaHus n BOJHbI

CopeprcaHue TeMbl

MoHATMA: nepuos  CBOOOAHBIX  3NEKTPUYECKUX  KonebaHwi;
eMKOCTHOE M WHAYKTUBHOE COMPOTMBEHUA NEPEMEHHOr0 TOKa;
aKTUBHOE COMpPOTUBAEHME; PaboTa U MOWHOCTb NEPEMEHHOTO TOKA;

PE30HAHC B 3JIEKTPUYECKOW LENU; TOKM BbLICOKOM 4acTOThl;
3/IeKTPOMArHUTHOE  Mojie  Kak  ocobblii  BUA ~ maTepuu;
3/IeKTPOMArHUTHble  BOJHbI;  BMOpaTop  lepua;  OTKPbITHINA

KonebaTenbHbIN KOHTYP; NOHATUE O PAfMOCBA3M; TENEBUEHNE.
®usnyeckue aBNEHMA: CBOOOJHbBIE INEKTPOMArHUTHbIE KONebaHMA;
3aTyxalole  3NEeKTPOMArHUTHble  KonebaHWs;  BbIHYX[EHHble
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3NeKTpUYeckne  KonebaHusi;  NEpeMeHHbll  TOK;  MPUHLMMbI
PaAnoCBA3M.

3aKOHOMEpPHOCTU: nNpeBpalleHne 3SHeprum B  KonebaTenbHOM
KOHType; dopmyna TomcoHa; 3akoH OMa ans 3nNeKTpUYecKon Lenu
nepemMeHHOro TOKa; CBOWCTBA 3/IEKTPOMArHUTHBIX BOJIH.
MpakTUYECKOe NPUMEHEHUEe 3NEKTPOMArHUTHbLIX BOJIH; MOJYYEHWE,
nepenaya v pacnpeaeneHue 3NeKTPOIHeprum; n3obpeteHne paano
A.C. NonoBsbIM.

MpuHuunbel pgencTBuA npubOOPOB M YCTPOMCTB: reHepaTopa
He3aTyxalolWnx  3NeKTPOMarHUTHbIX  KojebaHWii;  reHepatopa
NnepeMeHHOro ToKa; TpaHcdopmartopa; paanonpuémHmMKa

Tunsl 3aHATUA

KombuHMpoBaHHble 3aHATUS
JlabopatopHas paboTa
KoHTponbHas paboTa

[naHupyemble
obpa3oBaTe/ibHble
pe3ynbTaThbl

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

® 1eMOHCTPUPOBATb Ha NPUMepPaxX 31eKTPOMArHUTHOrO NONA Poiib K
MecTo ¢M3UKM B DOPMUPOBAHUM COBPEMEHHOW HAYUHOW KapTUHbI
MUpa, B Pa3BUTUW COBPEMEHHON TEXHUKW W TEXHONOTUW, B
MPaKTUYeCKON feATeNbHOCTN N0aeN;

® 1eMOHCTPMPOBATb Ha NpuMMepax B3auMOCBA3b Mexay hU3NKOW K
APYrMMU €CTECTBEHHBIMU HAYKaMu;

® ucnonb3oBaTb WHdopMaumio GU3UYECKOTO coAepXaHua npu
pelWeHnmn yyebHbIX, MPAKTUYECKUX, MPOEKTHBIX U UCCEL0BATENbCKUX
3aflay4, MHTerpupys MHGOPMALMIO M3 PasfIUYHbIX WUCTOYHMKOB M
KPUTUYECKM ee OLeHUBas;

® pasiuyaTb U YMeTb UCMONb30BaTh B Y4eOHO-UCCNEA0BATENbCKOM
AEATENbHOCTM METOfbl HAY4HOro NO3HaHMA (HabatoaeHWe, onucaHue,
U3MepeHune, IKCNEePUMEHT, BbIABUKEHME TMNOTE3bI, MOAENMPOBAHMUE
M T.4.) 1 GopMbl HayyHOro no3HaHus (akTbl, 3aKOHbI, TeOpuM),
AEMOHCTPUPYA Ha NPUMEpPAX UX POSib U MECTO B HAYYHOM NO3HAHUM;
® pOBOAMTL MNpsAMble W KOCBEHHblE W3MEpPeHUs U3NYECKMX
BE/IMYMH, XapaKTEpU3YIOLMX ISNEKTPOMArHUTHbE KojebaHus w
BOJIHbI, BbIOMpAs U3MepUTENbHbIE NMPUOOPLI C YYETOM HEOOXOAMUMOIA
TOYHOCTM UM3MEpPEeHWUiA; NNAaHMPOBATb X0 W3MEPeHMWI; nonyyathb
3HaYeHMe WU3MEepAEMON BENMYUHbI M OLEHWUBATb OTHOCUTENbHYIO
NOrpewHoCTb NO 3aflaHHbIM hopMyam;

® UCMONb30BaTh ANA ONMUCAHMA XapaKTepa NpoTeKaHMa hU3NYECKNX
npoueccoB usnyeckne 3akoHol (3akoH OMa AnNA 31eKTPUYECKOI
Lenu nepeMeHHOro ToKa) € y4eTOM rpaHul, UX NPUMEHUMOCTH;

® MPOBOAMTb UCCNEIOBAHWUS 3aBUCUMMOCTEN MeXaY (hU3NYECKUMM
BEIMYMHAMM: CUAbl TOKA OT 3IEKTPUYECKOrO HANpsXKeHUs u
COMpOTUBAEHUA (AKTUBHOIO, €MKOCTHOTO, WHAYKTUBHOIO); AJUHbI
BOJIHbI OT 4acToTbl; nmepuoja KonebGaHWii OT WMHAYKTUBHOCTU W
EMKOCTU KoNebaTeNbHOro KOHTYpa — W AenaTb BbIBOA C YYETOM
NOrpelwHoCTU U3MepeHun;

® pewaTb KayecTBeHHble 3aJayun (B TOM YMCNE U MEXNpeLMEeTHOro
XapakTepa): Ucnonb3ys Moaenu, Gusndeckme BeNUUMHbBI W 3aKOHBI,
BbICTpauMBaTb  JIOTMYECKW  BEPHYIO  LEMNOYKy  0OBbACHEHUS
(BoKasaTtenbcTBa) NpPeaNoXKeHHOro B 3aade npouecca (aBneHus);

® pewaTb 33a4a4M Ha pacyeT OCHOBHbIX  XapaKTEPUCTUK
Koneb6aTeNbHOro M BOJNHOBOrO [ABWMXEHUN; Ha 3akoH Oma pans
INEKTPUYECKOI Lienn NepeMeHHOro Toka; Ha Gopmyny ToMCOHa;
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® 1CNoNb30BaTh MH(OPMALMUIO U MPUMEHATL 3HAHMA O NPUHLMNAX
paboTbl U OCHOBHbIX XapaKTePUCTUKAX M3yyeHHbIX NpUOGOpPOB K
APYTMX TEXHUYECKUX ycTponcTB (BuGpatop Tepua; OTKpbITHIN
koneGaTenbHbll KOHTYp; reHepaTopbl Toka; TpaHchOpMaTopsl;
reHepaTop  He3aTyxalolWUx  IMEKTPOMATHUTHBIX  KoNebaHuil;
TeNeBUAEHWE)  ANA  peleHus  MNpaKTUYecKuX,  yyebHo-
MccnefloBaTeNbCKUX U MPOEKTHbIX 3afaY;

e cobioaatb npaBuna 6GesonacHoro Tpyaa npu  NpoBeAeHWM
WccneoBaHUM B paMKax yd4eGHOro 3KCMepuMeHTa M yyebHo-
nccnefoBaTenbCkon AeaTeNnbHocTM (C MCNoNb3oBaHUEM LU POBLIX
N3MEpPUTENbHbIX YCTPOICTB U NabopaTopHOro 060pyA0BaHUA);

® 1ICMONb30BaTh 3HAHMA O PU3MYECKMX OOBEKTAX M npoleccax B
NOBCEHEBHOW WM3HM Ana obecneyeHus 6e30MacHOCTM Npw
obpaweHun ¢ npubopaMm U TEXHUYECKUMU  YCTPOWACTBAMU
(TpaHcdopmaTopbl, reHepaTopbl, IMHUM 3NEKTpONepeaay v ap.), Ans
COXpaHeHUs 3[0pOoBbA W COONIOAEHUA HOPM 3IKONOTUYECKOrO
NOBEAEHUA B OKpyXallen cpeae, ANA NPUHATUA PeEEHUA B
NOBCEHEBHOW XWU3HU

®opmbl MpM OCBOEHUM HOBLIX 3HAHWWA WM YMEHWIA, NPU pewWeHUn 3ajay W
5 opraHu3auuu NpoBeAeHNN KOHTPONA — MHAMBUAYaNbHAA, PPOHTaNbHASA, FpynnoBas
’ yuebHol (Ha ycMoTpeHuWe npenofaBatens).
[eATeNbHOCTH [pu BbINONHEHWUM NabopaTopHoii paboTbl — napHas (rpynnosas)
Tekywui KOHTPOJb: YCTHbIA M NUCbMEHHbIN (DPOHTANbHBIA ONPOC;
6 Tunbl OLEHOYHbIX | B3aMMOONPOC B napax (rpynnax).
) MepOonpUATUN TemaTMyeCKMin KOHTPONIb: MUCbMEHHLIA OTYET O BbINOJHEHUM
nabopaTopHON paboThl; MMCbMEHHAA KOHTPONbHAsA paboTa
KauecTBeHHble 3apauu:
1 (BIP). BctaBbTe nponylyeHHOE CIOBO B TEKCT.
«PagnocBasb  Mexay paguonioOuUTENsAMM, HAXOLAWMMUCA  Ha
NPOTMBOMNOMOXHbIX CTOPOHAX 3eM/In, OCYLIeCTBAAETCA Ha KOPOTKMUX
BOJIHAX. 3TO BO3MOXHO Gnarofaps ToMy, 4To
OTpaxaeT KOPOTKUE PAAUOBOJHbIY.
OtBeT: noHocdepa Jemnu.
2 (BMP). B KonebaTenbHOM KOHTYpe pasABMHYIM NNACTUHbI
KOHAeHcaTopa.
Kak npu 3ToM U3MEHATCA YacToTa U NepUOof COOCTBEHHbIX KoNebaHuit
3apanma ans 3NEeKTPUYECKOro 3apsja B vKOHType? [na  Kaxponm BeNUYUHbI
onpepgennTe COOTBETCTBYIOWMIN XapaKTep U3MEHEHUA:
7. | camocToATeNbHOIO

BbIMONMHEHNUA

1) yBenunuuTtcs;
2) yMeHbLWKnTCA;
3) He u3meHwUTCA.

3anuwuTe B Tabnuuy BoIGpaHHble UUdPLI AN KaKLON GU3MYECKON
BeNMYUHbI. Lincpbl B 0TBETE MOTYT NOBTOPATHCA.
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YacroTa konebaHuit 3apapalllepmopn konebaHui 3apapa

OtBeT:12

PacuétHble 3apauu:

1. KonebatenbHbii KOHTYp cocTout u3 KaTyLKu
WHAYKTUBHOCTbIO 0,02 MKIH M KoHpeHcaTopa éMmKocTbio 32 MKO.
Onpepenute nepuod COOCTBEHHBIX 3NEKTPOMArHUTHBIX KonebaHUM,
BO3HUKAIOLLUX B KOHTYpE.

OtBeT: 5 MKC.

2. MakcumanbHbll - 3apAp Ha  obknagkax — KOHAeHcatopa
kone6aTenbHOro KOHTYpa g, = 10° Kn. AMNIuTyAHOE 3HauyeHne cunbl
Toka B KoHtype I, = 10°A. Onpepenute nepuop koneGaHwii.
(MoTepsAmMM Ha HarpeBaHWe NPOBOAHUKOB MOXHO NpeHebpeyb.)
OtBet: 6,3 - 107 c.

3. Pamka nnowapabto S = 3000 cm’ nmeeT N = 200 BMTKOB M BpalllaeTcs
B OAHOPOJHOM MarHUTHOM none C uHAaykuuen B = 1,5 e 107 Tn.

MakcumanbHaa 3[C B pamke én=15B. Onpepenute Bpemsa
oaHoro obopoTa.
OtBet: 3,8 c.

4. B uenb nepemeHHOro Toka c yactotod v = 500 [y BKNOYeHa
KaTywka uHAyKTMBHOCTBIO L = 10 mlH. Onpepenute €mkocTb
KOHAEHCATOpa, KOTOPbI HAfl0 BKNIOYUTb B 3TY LiEMb, YTOObI HACTYNUA
pe30HaHC.

Oteert: 10 MKD.

5. PagnoctaHuua Bef€T BellaHMe Ha Hecylen yactote 150 Mlu.
OnpepenuTe AAUHY BONHBI, HA KOTOPOM BELWAET PaANOCTaHLMA.
OtBeT: 2 M.

4. OnpegenuTb [AWHY 3IEKTPOMArHUTHBIX BOJMH B BO3JYXE,
M3Nly4aeMblX KojebaTeNbHbIM KOHTYPOM C €MKOCTblo 3 H® u
WHAYKTUBHOCTbIO 0,012 [H. AKTMBHOe COMPOTUBMIEHME KOHTYpa
MPUHATb PaBHbIM HYIO.

OtBeT: 11304 M.

I'padnueckue 3apauu:

1. Ha pucyHke npuBefeH rpauK W3MEHEHMs CUAbI TOKa CO
BpeMeHeM. OnpefennTs nepuos konebaHuin u aMnauTyLy CUbI TOKA.
3anucatb ypaBHEHWE KoNnebaHUiA CUibl TOKA.

i, MA

OtBeT: 4 MKC, 5 MA,1=5-107sin 5000001t.
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3apaum Ha MeTofbl HAYYHOTO NO3HAHUA:

1 (BMP). B 1896r.A.C.lonoBbiM 6bina nepepfaHa nepsas
TeNerpamMmMma ¢ MCnofib3oBaHWEM 3JIEKTPOMArHUTHbIX BOAH. WM Gbin
“3006peTEH NepBblil . B
fekabpe 1901 r. MapkoHu nepepan curHan yepes ATnaHTUYecKui
okeaH. [lo cyTW, OH NoCTaBUA B MOBECTKY AHA 3ajayy MccaefoBaTh
pacnpocTpaHeHMe  paauoBONH  BOKpyr 3emnau. B nepBbix
«TPaHCATNAAHTUYECKUX» OMbITax OH HAWEN, YTO MOXHO nepefaBaTh
COOOWEHNA HA 3HAYMTENbHbIE PACCTOSAHUA He TONBKO C MOMOLLbIO
(c DAMHOW BONMHBI OKOMO 8 KM),
KOTOpble BCNeACTBUE ornbatoT 3emiio,
HO U C MOMOLWbIO BOMH C AJNHOM BOAHbLI 0KOO 300 M, KOTOpbIe, KaK
Mbl CErOfHA 3HaeM, CMOCOOHbI OTPaXaTbCA OT MOHOChEpLI 3emau.
Cnuncok cnos (cNoBOCOYETaHUA)

1) 6ecnpoBoNOYHbIN Tenerpad

2) annapat Mop3se

3) BAVHHBIX PajMOBOJH

4) KOpPOTKWUX PajMoBOJH

5) ABNeHUs gudpakLum

6) ABNEHUA Aucnepcuu

OtBet:135.

2 (BIP). Poytep (MapwpyTtusatop)

| § I B

[Ans paboTbl MOOGMALHON CBA3W, MOJEMOB, CMYTHUKOBBIX CUCTEM W
MHOTUX  JApPYrMxX  YCTPOWCTB  UCMOAb3ylTCA  OGecnpoBOAHblE
TexHonorun. OAHMM M3 NPUMEpPOB UCMOb30BaHMA OGECNPOBOAHbIX
TexHonorun  asnserca  Wi-Fi.  06a3aTtenbHbiMm  ycnosuem
6ecnpoBofHoOi CBA3KM ycTpoicTBa C ceTblo WHTepHeT sBnsercs
HaAMune TOYKM JOoCTyna — poyTepa uau mapwpyTtusatopa. CBaAsb
MeXay TOYKOW focTyna (poyTepom) M YCTPOMCTBOM OCYLLECTBAAETCS
C MNOMOLWbI0 3/EKTPOMArHUTHOrO  U3JyY4eHUA ONpefenéHHOro
AManasoHa, KOTOpoe W3Ny4yaeTcs poyTepoM, pacnpocTpaHAeTcs B
BO3lyXe CO CKOPOCTbIO CBeTa M MNPUHUMAETCA YCTPONCTBOM
(Hanpumep, HoyTOYKOM). Kaxablit poyTep paboTaeTt B onpefenéHHOM
AManasoHe 4acToT, B KOTOPOM BblAeNnseTca LieHTpanbHaa yacrtoTta. Ha
CErofHAWHMA aeHb ctaHaapTol Wi-Fi ceTn noppepxusaioTcs AByMA
LeHTpanbHbiMKU yacToTamu: 2,4 Iy n 5 My (My — rurarepy, — 10°
u). Hanbonee yacrto BcTpevatowasca paboyas LeHTpaabHas 4acToTa
— 3710 2,4 TU.

1. Kakoe ¢u3nyeckoe aBneHune nexuT B oCHoBe paboTbl poyTepa
(mapwpyTu3saropa)?
2. Bbibepute #3 NpeAnoXeHHOro MepeyHs [Ba BEPHbIX

VTBEPHACHNA, KOTOPbIC ONpeaenAloT npenmyuecTtea 66CI'IpOBO,U,HOVI
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CBA3U Nepej NPOBOAHOW, U 3anNuUIINTE HOMEPa, NOS KOTOPbIMUA OHM
yKasaHbl.

1) HeGonblumne 3aaepiKKu BO BpeMsA COeJUHEHUS.

2) MopKntoYeHNe HECKONbKUX YCTPONUCTB OHOBPEMEHHO.

3) OrpaHuyeHHOE paccTosAHMe MeXay TOYKaMU CBA3M YCTPOMCTB.

4) B puanasoHe 2,4 [TL, paboTaeT MHOXeCTBO YCTPOICTB (Hanpumep,
Bluetooth, MMkpoBonHOBbIE Neun).

5) N3nyuyenne ot Wi-Fi-ycTpolicTB B MOMEHT nepejayn AaHHbIX B
HECKOJIbKO pa3 MeHblUe, YeM y COTOBOTO TenedoHa.

OtBerT:

1. B ocHoBe paboTbl poyTepa fNEXWT NpoOLEcC W3yyYeHus,
pacnpocTpaHeHMa UM NpuéMa 3INEKTPOMArHUTHOrO  U3Jy4eHus
onpegenéHHoro pagnofmanasoHa.

2. Mpeumywectea 6ecnpoBOAHON CBA3M MNepej NPOBOAHOM
yKa3aHbl nof Homepamu 2 u 5

Pa3zpen 5. OnTtuka
OMOPHbIN KOHCMEKT Ne 5.1

Tema 3aHATUSA

lpupopa ceeta

CopepxaHue TeMbl

MoHATMA: TOYEYHbI UCTOYHWUK CBETA; CKOPOCTb PACMpPOCTPAHEHMUS
CBETA; NOJSIHOE OTPAXKEHWE; NUH3bI; YBENWUYEHME NIMH3bI; a3 Kak
ONTUYECKAN CMCTEMA; CMA CBETA; OCBEWEHHOCTD.

3aKOHOMEPHOCTU:  3aKOHbl MPAMOJAMHENHOrO  PaCNpPOCTPAHEHMS,
OTpPaXKeHMA U NPEeNOMeHUA CBeTa; MOCTPOeHWe Mu300paxkeHus B
NMH3ax; npuHuun ToireHca; ¢opmyna TOHKOM JIMH3bI; 3aKOHbI
OCBELWEHHOCTU; CONHEYHbIE U IYHHbIE 3aTMEHUS.

MpakTuyeckoe NnpuMeHeHMe ONTMYECKUX NPMOOPOB

Tunel 3aHATUA

KoM6uHUpOBaHHblE 3aHATUS
JlabopaTopHas paboTa

MnaHupyemble
o6pa3oBaTeibHble
pe3ynbTaThl

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

® [eMOHCTPUMPOBATb Ha MpUMepax NpUpoOAbl CBETA PO/ib U MECTO
¢un3nKM B OPMMPOBAHUM COBPEMEHHOIN HAYYHOI KapTUHbI MUPa, B
Pa3BUTUU COBPEMEHHON TEXHUKM U TEXHONOTUW, B MPAKTUYECKOM
AeATeNbHOCTU NIOAEN;

® eMOHCTPUMPOBATb Ha NMpUMepax B3aMMOCBA3b Mexay Gu3MKoW U
APYTUMUN CTECTBEHHLIMU HAyKaMu;

® 1Cnoib30BaTh WHdbOpMaUMio (GU3MYECKOrO COfEepKaHMA Mpw
pelweHUn y4ebHbIX, MPAKTUYECKUX, MPOEKTHLIX U UCCAEA0BATENbCKUX
3afay, WHTerpupys WHQOpMauMI0 M3 PasfiMYHbIX WUCTOYHUKOB W
KPUTUYECKU ee OLleHUBas;

® pa3nnyaThb U yYMeTb MCNONb30BaTb B Y4yeOHO-UCCNEA0BATENbCKOIA
[eATeNbHOCTU METOABI HAY4YHOro NO3HaHUA (HabnloAeHWe, onucaHue,
U3MEPEHNE, 3KCNEPUMEHT, BbIABUXEHMWE TUMOTE3bI, MOAENMPOBAHMUE U
T.A.) ¥ ¢opMbl HayyHOro no3HaHuA (dakTbl, 3aKOHbI, TEOpUM),
AEMOHCTPUPYA Ha NPUMEPAX UX POSIb U MECTO B HAY4YHOM NMO3HAHWUK;

® NPOBOAUTbL NPAMbIE U KOCBEHHbIE U3MepeHUs HU3NYECKUX BEUYUH,
XapaKTepuU3yloWMX ONTUYECKUe sBJEHMUS, BblOMpas U3MEpUTENbHbIE
NpMBOopbI € y4eTOM HEOOXOAUMOM TOYHOCTU M3MEPEHMIA; NNAHUPOBATb
X0[, W3MepEeHWW; nojyyaTb 3HaYeHWEe M3MepAEMON BENUYUHBI U
OLleHMBATb OTHOCUTEIbHYIO NOTPEIWHOCTb N0 3aAaHHbIM opMynam;
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® NpoBOAWUTb WCCNEAOBAHUA 3aBUCUMOCTEN Mexay (uanyeckumu
BE/IMYMHAMM: POKYCHBIM PACCTOAHWEM U ONTUYECKOW CUAON — U Aenatb
BbIBOZ C y4eTOM MOTPELHOCTU U3MEPEHUI;

® 1CNoAb30BaTh /1A ONUCAHMA XapaKTepa NpoTeKaHUsA (QU3NYECKUX
npoLeccoB hM3nyeckne 3aKOHbl (3aKOHbI OTPAXKEHUA U NPENOMIEHUS
CBETA; 3aKOHbI OCBELLEHHOCTMN) C YY4ETOM FPaHUL, UX MPUMEHUMOCTH;

® pelwatb KayecTBEHHble 3afayu (B TOM 4YMCIe U MEXNpPeAMETHOro
XapakTepa): Mcnonb3ys Mopaenu, hu3Myeckue BEUUYMHBLI W 3aKOHBI,
BbICTPAMBATb  JIOTUYECKU  BEPHYKD  LENo4yky  0ObACHeHUs
(noka3zaTenbcTBa) NpefioXKEHHOro B 3afaye npouecca (ABneHus);

® pelwaTb 3afiauyu Ha pacyeT QPOKYCHOro PacCTOAHUSA, ONTUYECKOM CUAbI
NINH3bI, CUNbI CBETA, OCBELEHHOCTU; HA NOCTPOEHUe U3006paxeHus B
NIMH3aX, Ha HOpPMYY TOHKOW NNH3bI;

® 1CnoAb30BaTh MHGOPMALMIO M MPUMEHATb 3HAHUA O MpPUHLMNAX
paboTbl U OCHOBHbIX XapaKTePUCTUKAX U3YUYEHHbIX TPUOOPOB U Apyrux
TeXHUYECKUX YCTPOWUCTB (ONTUYECKUX NpUMOOPOB) ANA peleHus
NpaKTUYeCcKuX, y4ebHO-UCCNef0BaTeNbCKUX U NPOEKTHbIX 3a4ay;

e cobnopatb npaBuna 06e3omacHoOro TpyAa nNpuU  NPOBEAEHMM
nccnefoBaHUW B pamkax y4ebHOro 3KcnepumeHTa U yyebHo-
WCCNeA0BATENbCKOW JeATenbHOCTU (C UCMOoNb30BaHMEM LUQPOBLIX
M3MepUTENbHBIX YCTPOWUCTB 1 NabopaTopHOro 060pyAoBaHUA);

® 1CNoAb30BaThb 3HAHUA O (U3NYeckUX 0OBEKTax M mnpoleccax B
NOBCEHEBHOW XM3HM Ana obecneyeHus 6Ge3onacHOCTU npw
obpaweHun c npubopamu U TEXHUYECKMMMU YCTPOWCTBaMM, AN
COXpaHeHUs 3[40pOBbA W COONIOJEHMA HOPM  3KONOTUYECKOro
NOBElEHWA B OKpyXawlen cpefe, ANA NPUHATUA pelleHud B
NOBCEAHEBHOMN XU3HU

®opmbl
opraHu3auum
yuebHOI
[EeATENbHOCTH

[py OCBOEHWM HOBBIX 3HAHWIA U YMEHWH, MpPU peleHUU 3ajay M
NpoBefeHUN KOHTPONs — UHAUBUAYaNbHasA, GpoHTanbHas, rpynnosas
(Ha ycmoTpeHuWe npenofaBatens).

[pu BbINOAHEHWUM NabopaTopHOW paboThl — napHas (rpynnoBas)

Tunbl OLEHOYHBIX
MeponpuUATUN

TeKywWwmnit KOHTPONb: YCTHbIN W NUCbMEHHbLIN (DPOHTANbHBIA OMpOC;
B3aMMOONpOC B Napax (rpynnax).

TeMaTUYeCKUn KOHTPOJIb: MUCbMEHHLIM OTYET O BbINOJHEHUM
nabopatopHoii paboTsl

3agaHua pns
CaMOCTOATENIbHOrO
BbINONHEHUS

KavyecTBeHHble 3apaun:

1 (BMP). B cepepnHe XX B. uHxeHep-pusuk Yapnb3 Kao cpenan
OTKPbITME, NPOJOXKMUBILEE [OPOrYy ONTUYECKUM BONOKHAM, KOTOpble
NCMONL3YIOTCA CErofHA ANA TeNeBULEHUA W WHTEPHEeT-CBA3M.
OnTu4ecKoe BOIOKHO CNOco6HO nepefasath LMGpPOBYIO MHOPMALMIO
B ¢opme cBeToBOro umnynbca. Kakoe sBneHne obGbACHAET XOA
CBETOBOTO Jlyya BA0/b ONTUYECKOr0 BOJOKHA (CM. puc.)?

OtBeT:

Mpu nNpoxoxaeHWM CBeTa BHYTPU ONTMYECKOrO BOJIOKHA CBET
OTpa)kaeTcs OT BHYTPEHHUX CTEHOK BOJOKHA. B paHHOM cnyuae
NPOABNAETCA ABNEHME NOJHOIO BHYTPEHHEr0 OTPAXEHMUS.
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2 (BMP). YcraHoBWTE COOTBETCTBME MEXAY NpUMepamMn W
bM3NYEeCKUMU ABAEHUAMK, KOTOPbIE 3TN NPUMEPLI UANKCTPUPYIOT. [Ans
KaXaoro npumepa nposBaeHWUs U3MYECKUX ABAEHMI M3 MepBoro
ctonbua nopbepuTe COOTBETCTBYIOWEE Ha3BaHWe (U3MYECKOrO
ABNIEHMA U3 BTOPOro cTonbua.
MPUMEPDI

A) nHo B BOAe KaxeTcsA BuKe, yeM Ha CaMoM fiene
B) cBeT 0T namnoykm oceelwaeT KOMHATY

OU3NYECKWNE ABNEHNA
1) anddysua
2) nepexof, MeEXaHMYeCKOW 3HEPTruK B TENNOBYIO
3) npenomneHmne cBeTa B Boje
4) pacnpocTpaHeHue cBeTa B aTMocdepe
3anuwuTte B Tabauuy BbiOpaHHble UUdPbI MO COOTBETCTBYIOWMMM
OyKBamm.

A b

OtBeT: 34

PacuyéTtHble 3apauu:

1. Nnockoe 3epkano noBepHyNun Ha yron a = 17° BOKpYr ocK, nexawen
B NJOCKOCTM 3epKana. Ha Kakow yron [3 moBeprHeTca OTPaXEHHbIA OT
3epKana JyY, ecAu HampasieHMe najalolero Jiyya OCTanochb
HEU3MEHHbBIM?

Bo3moxHoe pelweHue:

MycTb (p — nepBOHAYaNbHbIN Yyron NnageHus nyya.

Mo 3aKOHy OTpPaXeHUA yron OTpaXKeHWs TaKXe PpaBeH @, W,
Ce0BaTE/IbHO, Yo MEXAY NaAalolnM JIy4HOM U OTPAKEHHbBIM JIYHOM
paBeH 2.

Mpu nosopoTe 3epkana Ha yron o nepneHpukynap I k 3epkany,
BOCCTAQHOBJIEHHbI B TOYKE NAAEHUA, TaKKe NOBEPHETCA Ha yroa o u
3aimeT nonoxeHue II.

3HauuT, HOBbIN yron nageHus byaert paBeH @ + .

Takum e OyfeT ¥ HOBbIN yroa OTpaXeHus.

Mo3ToMy yron, Ha KOTOPbIN MOBEPHETCA OTPAXKEHHDLIN NyY
B=(@+a)+a-@=2a=34°.

OtBeT: 34°.

2. OnpepenuTe, Ha Kakoli yron B OTKNOHAETCA CBETOBOW Ny4 OT CBOEro
NnepBOHAYaNbHOrO HanpaBfeHWs MpW Nepexoje W3 BO3Ayxa B BOAY,
ecnu yron nageHus a=75°.
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OtBeT: 28°27'.

3. Onpepenute, BO CKONbKO pa3 UCTUHHAsA rnybuHa Bogoéma 6onblue
KaKyllencsa, eciu cMoTpeTb N0 BEPTUKANAU BHU3.
OtBeT: B 1,3 pa3sa.

4. B kauectBe nynbl MCNOMb3yeTca TOHKas cobupalowas iuH3a
ONTUYECKAA CUNa KOTOPOW paBHa 4 ANTp. [lpeAMeT HaxXoAMTCA Ha
paccTosHUM 5 cM OT NNOCKOCTU NnH3bl. Onpepenute:

1) Kakum — feiiCTBUTENbHBIM UM MHUMbIM — ABNAETCA U300paXeHue
npeamera?

2) Ha KakoM pacCTOAHMM OT MNAOCKOCTM JIMH3bI HAXOJUTCA €ro
nsobpaxeHue?

3) Yemy paBHa yBeAUYEHNE NNH3bI B JAHHOM CAlyyae?

O1BeT: 1) MHUMOe U3obpaxeHue; 2) 6,25 cm; 3) 1,25.

5. M306paxeHune npegmeta umeet BbicoTy H = 2 cm. Kakoe ¢okycHoe
pacctoanue F fonmxHa MMeTb INH3a, pacNOOXKEHHAA Ha PacCTOAHUM
= 4 M OT 3KpaHa, YTobbl M306paKeHUe JAHHOTO NpeAMeTa Ha 3KpaHe
umeno BbicoTy h = 1m?

OtBert: 8 cm.

6. MpenenbHbIA Yyroa NONHOrO OTPAXKEHUS B CUCTEME CTEKIO-BO3AYX
paBeH 42°. YeMy paBHa CKOpPOCTb CBETA B 3TOM COpTe CTekna?

OtBert: 2:10° M/c.

7. Cton ocBelweH namnon, pacnoNoXeHHO Ha BbICOTe 1,2 M NpAMO Hap
ctonom. Onpepenute OCBEWEHHOCTb CTONA HEMOCPEACTBEHHO MOA
NaMNoNn, ecin NOAHbLIA CBETOBOM HOTOK Namnbl cocTaBndeT 750 nm.
Jlamny cynTanTe TO4E€UYHBIM UCTOYHUKOM CBeTa.

OtBeT: E =415 nk.

Ipaduueckue 3apaum:

1 (BIP). Ha ofHy 13 rpaHei CTEKASHHOM MpU3Mbl U3 BO3AyXa NafaeTt
Nyy cBeTa (CM. puc., Bup cboky). N306pasunte npumepHbIit X04 Nyya B
npu3Me 1 Nocne BbIXOAa CBETA U3 CTEKNA B BO3JYX.

BosmoxHoe pelweHune:
MpuMepHbIN X0 NyYen M300paXEH Ha PUCYHKE.
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2 (BMP). Ha pucyHKe noka3aHo pacnofoxeHue rnaBHON ONTUYECKOIA
ocu MN nuH3bI, cBeTAWWeRCA ToUKkM S 1 ee u3obpaxeHus S,. Hapucyiite
JINH3Y U XOA Nyyen. Hanaute Ha puCyHKe ONTUYECKUIN LLEHTP IUH3bI 1
ee dokycel. Onpegenute, cobupatowein UanM paccenBaroWein aBnseTcs
3Ta INH33, AeCTBUTENbHBIM UM MHUMBIM ABAAETCA U300pakeHUe.

3

S

o

S,

Bo3mosHoe peweHue:

Jlyy, npoxopAwmii Yepe3 oNTUYECKUIA LIEHTP IMH3bI, HE OTKIOHAETCA OT

cBoero HanpasneHus. loatomy ontuyeckuin ueHtp O coBnapaet c

TOYKOM nepeceyeHmns npambix SS; n MN.

Mposegem nyy SK, napannenbHblit rnaBHOW ONTUYECKOM OCM.

MpenomnenHbiit nyy KS, nponget yepes dokyc.

3Has, 4To Nlyy, NaAKWMIN HA NUH3Y Yepe3 POKyC, NoCNe NpenoMNeHuns

MAeT NapanneabHO rnaBHOM ONTUYECKOMN OCU, HAXOLUM ApYroi (oKyc.

JInHza sBnsetcs cobuparoulent, a nsobparkeHne — [ENCTBUTENbHbIM
A

A o i
e
 aJdo\r ~
40
Sl\\ -
|
v

3afaym Ha MeToAbl HAy4YHOTrO NO3HAHUA:
1 (BMP). Yuntenb Ha ypoke NpOBEN CEpuWio ONbITOB MO NPENOMAEHUIO
CBETOBOrO Jly4a Ha rpaHuLie pasnyHbiX NPO3payHbIX CPef: BO3JyX—
BOJia U BO3JyX—CTEKNO (CM. PUCYHOK).
AN BOSAYX N\
\ !

0 X\ A

\ '\

N | M
BOJla SN CTeKN0 |
|

DRsa) S6w7s 14 daamd o1

Kakoii BbIBOJ, MOXHO CfieNaTb HAa OCHOBAHUU NPOBELEHHbIX ONbITOB?
BosmoxHoe peleHne:

N\
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OnbIT 6bIN NPOBEAEH C LiENbI0 NMOKa3aThk, YTO abCONIOTHLIN NOKa3aTelb
NpenoMieHNUs y cTekna bonblue, yem y BoAbl (MpenoMNeHne 3aBUCUT OT
ONTUYECKUX CBOWUCTB Cpefbl).

2 (BIP). KoHTaKTHbIE NTUH3BI

CBeToBble Nyuun, uayume B rnas, UCMbITLIBAIOT NEpPBOE NpenomieHue,
NpoXoAAa uYepe3 porosuuy, fanee B NepefHeil rnasHoi Kamepe,
XpyCTanuke, 3afHei rnasHoM Kamepe. [IpesioMNEHHbIE nyyM
cobupatoTcsa Ha cetyatke. Ecan uzobpaxeHue npeameTa noiyyaercs
He Ha ceTyaTke (nepepa HeW WM 3a HeW), TO YeNOBEK BUAMT npegmeT
HEYETKMUM, pa3mbiTbiM, Oe3 aeTanenl. KOHTaKTHble IMH3bI, KaK U OYKM,
KOPpeKTUpYlT  6AM30pPYKOCTb,  JaNbHO30PKOCTb,  aCTUrMaTU3M.
KoHTakTHble NMH3bl UMeloT (opMy «4awu», W3roTaBAMBAlOTCA U3
npoHWUaemMoro  ana  Kucnopoga  matepuana.  [loBepxHoCTb,
KOHTaKTMpyIOlWaa C PpOroBuLel, COOTBETCTBYeT QopMe pOroBuubl,
nepefHAA NOBEPXHOCTb WCMNpPaBNfeT HeNpaBUIbHYIO ONTUYECKYIO
cucTeMy rnasa, poKycupyeTt U300paxeHne Ha CeTYaTKe, He UCKaXKaeT
tdopmy npenmetoB. KOHTaKTHble JMH3bl COMpPUKAcalTCA Yepes
CNE3HYI0 NIEHKY C POrOBULEN r1a3a U HAXOLATCA C HUM «B KOHTAKTE».
[nas3a AanbHO30pKWUE WCMPABAAIOTCA KOHTAKTHbIMW COOMpalowmnmMm
NMH3aMK, rnasa 6AU30pyKME — KOHTAKTHbIMM pPaCCeMBAOWUMM
AuH3amMu. [IMana3oH KOppeKUMM KOHTAKTHbIX JIMH3 [OCTaTOYHO
WWpOoKuit: oT +20 po -20 guonTpun.

obonoara 0G0 noaKs xumas
1. Kakoe ¢u3nyeckoe sBneHWe nexumT B OCHOBe paboThl
KOHTAKTHbIX INH3?
2. Bbibepute M3 NpeanoXeHHOro MepeyHs [Ba  BepHbIX

YTBEPXKAEHUS U 3aNUWNTE HOMEPA, NOA KOTOPbIMU OHM YKa3aHbl.

1) KOPPEKTUPYIOWAA 3peHMe MNOBEPXHOCTb KOHTAKTHOW NMH3bI —
BHEWHAS;

2) ucnpaeneHue 61130pyKOCTU TpebYeT [EKOPATUBHYIO KOHTAKTHYIO
NIMH3Y;

3) UcnpaBneHne [anbHO30PKOCTU TpebyeT JNIMH3Y, YCUIMBAKILYIO
(bOKyCcMpOBaHME CBETOBbIX NyYen;

4) OfiHa M3 33[1a4 KOHTAKTHOW INH3bl COCTOMT B OTPAXXEHUM NafatolLero
Ha rna3 CBeTOBOr0 NOTOK3;
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5) NPy HOWEHWUM KOHTAKTHbIX JINH3 MNPOUCXOAMT YyMEHblUeHUe
MHTEHCMBHOCTM NONAAAIOLLErO B 13 CBETOBOI0 MOTOKA.

BosmosHoe pewenue:

1. KOHTaKTHble IMH3bI HEOOXOAMMbI ANl KOPPEKLMN BO3MOXHbIX
npobnem co 3peHuem. B ocHoBe ux paboTbl NEXMUT M3MeHeHWe
(hOKYCHOro paccTofaHUA ONTUYECKON CUCTEMbI F1a3a.

2. BepHble yTBepXaeHUA, xapaKTepU3yioLne KOHTAKTHbIE INH3I,
yKasaHbl nof, Homepamu 1 1 3.

OtBer: 13

OMOPHbIN KOHCMEKT Ne 5.2

Tema 3aHATUA

BonHoBble cBOCTBaA cBeTa

CopepxaHue
TeMbl

MNoHaTHMA: uHTepdepeHUUs CBeTa; KOrepeHTHOCTb CBETOBBbIX JlyyeWd;
MHTEpPdEPEHLUA B TOHKUX NAEHKAX; NONOCHI PaBHOM TOJLWMHbI; KoNbla
HeloToHa; gudpakuua ceeTa; AUPPaKUMA Ha LWenu B napaaienbHbiX
nyyax;  AMQPaKUMOHHAs  peleTka; NoHATMe o  ronorpaduu;
noaspusauusa NoMepeyHblX BOAH; NONApU3aUUA CBeTa; [BOlHOe
nyyenpenomaeHue; AWCNEpPCUA CBETA; BUAbI  WU3/YYEHWUA; BUAbI
CNEKTPOB; CNEKTPbI UCNYCKAHWSA; CNEKTPbl NOTNOWEHNUA; CNEKTPaNbHbIN
aHanus; ynabTpadnoneToBoe U3nyyYeHUe; UHPPAKpacHOe W3JyYeHUe;
PEHTrEHOBCKME  NlyuM; UMX  NpUpoAa M CBOWCTBA;  WKana
3NEKTPOMArHUTHBIX U3NTyYEHUHN.

3aKOHOMEpPHOCTH: ycnoBus MUHMMYMa "u MaKcUMyMa
MHTEP(EPEHLMOHHON U JUGDPAKLMOHHON KApPTUH; 31EKTPOMArHUTHas
TEOpWs CBETa; MEXaHW3M U3/lyYEeHMA CBETA BEILECTBOM.

MpakTUueckoe npuMeHeHue MWHTepdepeHUUU B HayKe U TEXHUKeE;
NoNAPOMAOB; CNEKTPANbHOIO aHan3a

Tunel 3aHATUA

KoM6uHMpOBaHHblE 3aHATUS
JlabopaTopHas paboTa
KoHTponbHas pabota

naHupyemble
06pa3oBaTeNbHbl
e pe3ybTaThbl

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

® NeMOHCTPUPOBATh Ha NpUMepax BOAHOBbLIX CBOWCTB CBeTa PoOjb M
MecTo OU3MKM B pOPMUPOBAHNM COBPEMEHHON HAYYHOW KapTUHbI MUP3,
B Pa3BUTMM COBPEMEHHOMN TEXHUKWM W TEXHONOTMW, B MPAKTUYECKOM
JeaTenbHOCTU NIOAEN;

® [eMOHCTPMPOBATb Ha MpUMEpax B3aMMOCBA3b MeXAy (PU3NKON W
APYTMMMN eCTECTBEHHbIMU HayKaMu;

® 1CN0b30BaTh MHGOPMALMIO HU3UYECKOTO COLEPKAHUA NPU PELLEHUM
yueOHbIX, MPAKTUYECKUX, MPOEKTHBIX U UCCNefoBaTeNbCKUX 3ajad,
MHTErpupya MHGOPMALUIO U3 Pa3INYHbLIX UCTOYHWUKOB U KPUTUYECKM ee
oLEeHMBaAsA;

® pas3nyatb U yMeTb WCMoNb30BaTh B Y4eOHO-UCCNEAOBATENbCKOM
[eATeNbHOCTU METOAbI HAy4YHOro Mo3HaHuA (HabnofeHUe, onucaHue,
M3MepeHune, 3KCMEePUMEHT, BbIABUKEHWE TUNOTE3bl, MOAEANPOBAHNE U
T.A.) U OpMbl Hay4yHOro Mo3HaHMA (haKTbl, 3aKOHbI, TEOPUM),
AEMOHCTPUPYA HA NPUMEpPaXxX UX POJb M MECTO B HAYYHOM NO3HAHUU;

® NpOBOAMUTL MPAMbIE U KOCBEHHbIE U3MEPeHUA PU3NYECKUX BEINYUH
(ANVHbLI CBETOBOM BOJIHbI), BbIOMPas U3MepUTENbHbIE NPUOOPLI C YYETOM
HEe0OX0MMON TOYHOCTU M3MEpPEHWiA; NIAHUPOBATb X0 W3MepEeHUit;
nosyyatb  3HayeHMe  U3MEpPAEMON  BEAMYMHBI U OLEHMBATb
OTHOCWTEJIbHYIO MOTPeWHOCTb N0 3afjaHHbIM popMynam;
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® pOBOAWTb MCCNEAOBAHMA 3aBUCUMOCTEN MeXAY (U3NYECKUMM
Be/IMYMHAMMK: [JIMHBI CBETOBOW BONHbI OT nepuofa AUdpaKLMUOHHOW
pelWweTKN — 1 fAenaThb BbIBOJ, C y4ETOM MOrPeWHOCT U3MEPEHUN;

® MCNONb30BaThb ANA ONUCAHUA XapaKTepa NpoTeKaHWUs GU3NYECKUX
npoLeccoB (u3nyeckme 3aKOHbl (YCNOBUA MUHMMyMA M MaKCMMyMa
WHTephepeHUNOHHOW U ANDPAKLMOHHON KApTWUH, 3N1eKTPOMarHuTHas
TEOpPUSA CBETA; MEeXaHW3M W3NyYeHUs CBETa BELEeCTBOM) C YYeTOM
rpaHuL, UX NPUMEHUMOCTH;

® pelwarb KayecTBEHHble 3afauu (B TOM YMC/IE WU MEXNPegMEeTHOro
xapakTtepa): ucnonb3ya mopenu, (uanyeckue BeNUYUHbI U 3aKOHbI,
BbICTpanBaTh NOTNYECKH BEPHYIO LEenoyKy 00bACHEHUA
(nokasatenbCTBa) NpefsioXKeHHOro B 3afade npouecca (aBneHus);

® pewaTb 3afayuM Ha pacyeT MaKCMMymMa W  MUHUMyMa
WHTephEPEHUMOHHON U AMDPAKUMOHHOM  KApTWUH,  BEJIUYMH,
XapaKTepu3yiolMX BONHOBbIE CBONCTBA CBETA;

® 1CMoNb30BaTb MHGOPMALMIO M NPUMEHATH 3HAHUA O MPUHLMNAX
paboTbl U OCHOBHbIX XapaKTEPUCTUKAX U3YYEHHbIX NPMOOPOB U ApPYrux
TeXHUYECKUX YCTPOMCTB  (AMGPaKLUMOHHAA pelleTKa, nonspoug,
CMeKTpocKon,  roforpaduyeckue  npubopel) AN peEWEHMUA
NpaKTUYECKUX, y4eOHO-UCCNEA0BATENLCKMUX U NPOEKTHbIX 33aAay;

e cobnopgatb npaBuna 06e3onacHOro Tpyga Mpu  NpoBefEeHUM
WCCNeNoBaHUA B paMKax y4ebHOro 3KCMepuMeHTa UM y4yebHo-
UCCnepoBaTeNbCKOM [eaTenbHoCTM (C MCMOAb30BaHMEM LUK POBBIX
W3MepUTENbHBIX YCTPOWUCTB M NabopaTopHOro 060pyaoBaHus);

® 1CMONb30BaTh 3HaHMA O (U3NYECKMX OOBEKTaX W npoueccax B
NOBCEAHEBHOI XNU3HM AN obecneyeHns 6e30nacHOCTM Npu o6 palleHum
c npubopamM U TEXHUYECKMMMW YCTPOWCTBAMM, AN COXPAHEHWUS
310pOBbA W COONIOAEHMS HOPM 3KONOTMYECKOro TNOBefeHUs B
OKpyXawlen cpeae, AN NPUHATUA pelleHUn B NOBCEAHEBHOMN XU3HU

®opmbl
opraHu3auum
yuebHoI
[EeATENbHOCTH

Mlpy OCBOEHMM HOBLIX 3HAHUA M YMEHWUW, NpU peleHun 3apad u
NpoBefeHUN KOHTPONS — UHAMBUAYaNbHas, GpoHTaNbHas, rpynnosas
(Ha ycmoTpeHuWe npenofaBatens).

[pu BbINOAHEHWUM NabopaTopHOW paboTsl — NapHas (rpynnoBas)

Tunel oLeHOUYHBIX
MeponpuUATUN

TeKylWwmnit KOHTPONb: YCTHbIN W NUCbMEHHbIN (POHTaNbHLIN ONPOC;
B3aMMOONpOC B Napax (rpynnax).

TeMaTU4eCKU KOHTPONb: MUCbMEHHbIA OTYET O  BBINOJHEHUU
nabopaTopHoit paboTkl, NMCbMEHHANA KOHTPONbHAsA paboTa

3apaHusa pns
CaMOoCTOATE/IbHOT
0 BbIMOJNIHEHUSA

KauectBeHHble 3ajaum:

1 (BMP). Y3kuit nyyok Genoro ceeTa nocne npoxXoxAeHUs uepes
CTEKNAHHYIO NPU3MYy AAET HA 3KpaHe CNEeKTp. 3anuiuuTe LBeTa CnekTpa
B NpaBUAbHON NOCAEA0OBATENIbLHOCTU: CUHUMI, (PMONETOBBIN, 3€MEHLIN,
rony6oi.

OTBeT: NOCNeA0BATENLHOCTL LIBETOB B CMEKTpe: (MONETOBbLIN, CUHUNA,
rony6oif, 3eNeHbli.

2 (BIP). Ha pucyHke npuBefeHbl CNEKTPbl M3/ly4EHNUA aTOMAaPHbIX NApoB
refus, aproHa u HemssecTHoro rasa. Kakoe(-ue) Bewecrso(-a) — renuit
WAW aproH — BXOAMT(-AT) B COCTaB HEU3BECTHOrO rasa’?
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400 450 500 550 600 700

OTBET: HY renus, HM aproHa.

3 (BMP). BctaBbTe nponyLieHHoe CN0BO (CNOBOCOYETAHUE) B TEKCT.
«06pasoBaHue pagyru Npu NPOXOXAEHUM CBETA Yepe3 Menkue Kanau
BOJ bl NPOMCXOAMT Gnarofaps . Mpu aTom
3NEKTPOMArHUTHbIE BOJIHbI PA3IMYHON AJINHBI BONHbI IBUXYTCA B BOJE C
pa3HbIMU CKOPOCTAMMU W NO3TOMY NO-PA3HOMY NPENOMAAIOTCAN.

OtBeT: ancnepcus.

4(BIP) YcraHoBuTe coOTBeTCTBME MEXAY YCTPOMCTBaMU W BUAAMM
371€KTPOMArHMTHbIX BOJIH, KOTOPble UCMOb3YIOTCA B 3TUX YCTPONCTBAX.
Ana  kawporo ycTpoiictBa M3 neporo ctonbua nopbepute
COOTBETCTBYIOLMIA BUJ 3IEKTPOMArHUTHbIX BOJIH U3 BTOPOro cTonbua.
YCTPOMCTBA BUAbI 3SNEKTPOMATHUTHBIX
BOJIH

A)  namnel B conapusax,|l) ceeToBble
cnocobeTBylowne 06pa3oBaHmio)?) nHdpakpacHble
B KOXXe YenoBeKa BuTammnHa D
B) npubopsl gna uccnepoBaHuaA|3) peHTreHOBCKUE
ATOMHOM KpUCTaNNNYECKOM|4) ynbTpaduroneTosble
PEWETKN MOHOKPUCTAN/IOB
OtBet: A-4; b - 3.

PacuyéTtHble 3apauu:

1. B TOHKOM BO3AYWHOM 3330pe MEeXAY ABYMA CTEKNAHHbIMM
naacTMHaMU HabAAIT MHTEPHEPEHLUMOHHYIO KAapTUHY B 3eNEHbIX
nyyax anmHom BosiHbl 550 HM. OnpegennTe TONWMHY NNEHKKW, €CNU B HEN
Habl0fAIOT MAKCUMYMbI 4 MOPAAKA.

OtBeT: 1100 HM.

2. Mepuop AndpakuuoHHON peweTkn 3 MKM. Hailaute HanbGonbwmii
NOpAAOK CNeKTpa ANA XKeNToro ceeTa ¢ ANMHOM BOSIHbI 580 HM.
OTBeT: 5.

3. ToHKas MblAbHasA NAeHKa OCBELLAeTCs CBETOM C AAMHOWM BOAHbI 0,6
MKM. Ha CKONbKO OTNIMYAIOTCA Pa3HOCTU X0[a ABYX OTPAXKEHHbIX BOJH
ANA CBETNOW U ciepylolleid 32 HeW TEeMHON MHTepP(epPEHLMOHHBIX NONOC?
OtBeT: 0,3 MKM.

3apaum Ha MeToAbl HAyYHOTO NO3HAHUA:

1 (BIP). U3yyas cBoiicTBa CBETOBOI BOJHbI, YYUTENb HA YPOKE NPOBEN
ONbITBl  C  KpUCTannamum TypMmanuHa (OLHOOCHBIMWM NPO3PaYHbIMU
KpUCTannamu 3enEéHOIM OKpPacKM, M3rOTOBAEHHbIMU B hOpMe MAACTUHDI,
cM. puc.). OH HanpaBun nepneHAMKYNAPHO MOBEPXHOCTM NAACTUHBI
NYy4YOK CBETA OT INEKTPUYECKOMN laMMbl, MPU ITOM CBET YACTUYHO 0CNab
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MO WHTEHCUMBHOCTU U NpuobpEn 3eneHoBatylo okpacky. [lanee nyyok
cBeTa Obln HanpaefeH Yepe3 BTOPOM TOYHO TaKOW Ke KpucTann
TYpManuHa, napannenbHblit nepomy. Mpu OANHAKOBO HaNpaBiEHHbIX
OCAX KPUCTaN/I0B CBETOBOW NMYYOK HECKONIBbKO B0slee ocnabnsnca 3a cHéT
NornowweHns Bo BTOPOM Kpuctanne. Ho Korga yuutens Hadyan Bpawatb
BTOPOW KPUCTaN, OCTaBAAA MEPBbIA HEMOABUHBIM, TO Habnofanoch
VAMBUTEIbHOE fIBIeHMe — ralleHne cBeTa. Ml Korga ocu Kpucrtannos
O NEPNeHAUKYNAPHbLI APYT ApPYrY, CBET Yepe3 BTOPYI NAACTUHY He
NPOXOAUN COBCEM.

/
il

C kaKo# uenbio 6bi1 NpoBeAEH AAaHHbIN OMbIT?

Bo3moxHoe pelueHue:

OnbIT Gbl1 NPOBEAEH C LENbI0 NOKa3aTb, YTO CBETOBAs BOJIHA ABAAETCS
nonepeyHoi BOAHOW (NOKa3aTb BO3MOXHOCTb NOAAPM3ALMUN CBETOBbIX
BOJH).

2 (BMP). BctaBbTe B NpeanoxeHue NponyweHHble CNOBa, UCNONb3ys
MHpOpMALUIO U3 TEKCTa.

Ha pucyHKe nokasaHa cxema OMblTa N0 Pa3/iOXEHWUIO CBETA B CNEKTP C
NOMOLLbIO

CornacHo onblTy, B HaMbonblen CTeneHu npenoMnalTCa

B oreer 3anmwute cnoBa (coyetaHus CcNOB) No nopAapky, 6e3
[OMOSIHUTE/IbHbIX CUMBOJIOB.

LiBeT npegmeToB
Bonpoc 0 npuunHe pa3nnyHON OKPaCcKu TeN 3aHMMaN yM YeNOoBEeKa yKe
flaBHO. bonblioe 3HaYeHWe B MOHUMAHWUM 3TOTO BONpPOCa UMeNU paboTsl
HbloToHa (HayaBlwmrecs okono 1666 r.) no pasnoxeHuio 6enoro ceeTa B
cnekTp (CM. pUCYHOK).
CBeT oT hoHaps oCBelWaeT y3Koe NpAMOYroNbHOe oTBEpCTUeE S (Wesb).
Mpu nomowm nuH3bl L n306paxeHue wenu noayyaetcs Ha 3kpaHe MN B
BUAE y3Koro 6enoro npsmoyronbHuka S'. lMomecTuB Ha nytu nyyen
npusmy P, 0OHapyXuM, uYTO W300paXkeHWe LWenum CMecTUTca U
NpeBpaTUTCS B OKPALWEHHYI NONOCKY, Nepexoabl LBETOB B KOTOPOW OT
KpacHoro K ¢uonetoBoMy nofobHbl HabaogaembiM B pagyre. 370
paflyHoe usobpaxeHue HbloTOH Ha3Ban CNeKTPOM.
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Pucysok. HaGmiogeHHe JHCNIEpCHH CBeTa
B Ta6m/|u,e npuBeAeHbl B KayecTtBe MpuMepa 3HaYeHWA NoKalarensa
npeioMneHna B 3aBUCUMOCTUN OT ANINHBI BOJIHBI ANA ABYX COPTOB CTeK/a
U BOAbI.

[LUHa BOAHb, HM MokasaTens npenomneHuns
(uger) Crekno, Taxeénbin| CTekno, nérkuii Boga
bANHT KPOH
656,3 (KpacHblit) 1,6444 1,5145 1,3311
589,3 (KENTbIN) 1,6499 1,5170 1,3330
486,1 (ronyboit) 1,6657 1,5230 1,3371
404,7 (punonetoBbIn) 1,6852 1,5318 1,3428

LiBeT OKpyXalolWMx Hac NpeiMETOB MOXET ObITb pasAnyHbIM Bnaroaaps
TOMY, YTO CBETOBble BOJIHbI Pa3HON ANWHLI B Nlyye Oenoro LuBeTa
paccenBaloTCs, MOrOWAITCA WM NpOMyCKalTCA npegMeTamMmu Mo-
pasHomy. [lona cBeTOBOro NOTOKa, Y4acTBYIOWAA B KaXAOM U3 3TUX
npoueccoB,  onpegenseTcas C  NOMOWbIO  COOTBETCTBYHOLMX
K03t (ULMEHTOB: OTPaXKEHUA P, NPONYCKAHMA T U NOTJOLLEHUS L.

Ecnu, Hanpumep, y Kakoro-n1bo Tena fis KpacHoro cBeTa ko3 duumeHt
NponycKkaHUA BeNuK, KO3 PULUMEeHT OTpaXeHUa Man, a Ana 3eN€HOro —
Hao60opoT, TO 3TO TeNo ByAeT Ka3aTbCA KPACHbIM B MPOXOAAILEM CBETE U
3e/1€HbIM B OTPaXKEHHOM. TakMMuU CBOMCTBAMM 00/1anaeT, Hanpumep,
Xn0popunn — BelWeCTBO, COAepKalleeca B JIUCTbAX PacTEHUA W
obycnosnuBawllee ux uBet. PactBop (BbITAXKA) X0poduna B cnmpry
OKa3blBAETCA HA MPOCBET KPACHbIM, @ Ha OTPaXKeHne — 3eNEHbIM.

[lna oueHb Genoro HempospayHoro Tena Ko3MdUUMEHT OoTpaxKeHus
6IM30K K eAUHMLE ANA BCEX ANMH BOJH, @ KO3 dULMEHTHI NOrnoWeHUsA
M MPONYCKaHMA oO4YeHb Manbl. [lpo3payHoe CTEKNO MMEeT Manble
KO3(DPUUMEHTBI  OTPaXKeHWMs M noraoweHus, a  KodbhduumeHt
nponycKkaHus 6NU3KUI K efUHULE ANA BCEX ANIUH BOJH.

Paznuune B 3HaYeHMAX KO3IPDULNEHTOB O, T U P U UX 3aBUCUMOCTb OT
useta  (AAMHBI  BOJMHbLI)  nNajawlero cBeta  00YCNOBAMBAKT
ype3BblyaiHoe pa3Hoobpasue B LBETAX U OTTEHKAX Pa3/IMUHbIX Tel.
Bo3moxHoe pelweHue:

Ha mecTe nepBoro nponycka AOMKHO ObiTb CNOBO «NPU3MbI» WU
CNOBOCOYETAHME «CTEKNSHHOW MpU3Mbl», Ha MecTe BTOpOro —
CNOBOCOYETAHME K(PUONETOBLIE NYUU».

OTBeT: CTEKNAHHOW NMPU3MBbI, PUONETOBbIE YUK
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ONOPHbIA KOHCMEKT N 5.3

Tema 3aHATHA

CneuunanbHas Teopus otHocutenbHoctu (CTO)

CopepxaHue Tembl

NoHaTMA: 3Heprua nokos.

3akoHOMepHOCTH:

noctynatsl CTO; popmyna 3Heprum noKoA; CBA3b MACChl U IHEPTUU
CBOOOAHOMN YACTULbI; 31EMEHTbI PEATUBUCTCKON LUHAMUKM

Tunsl 3aHATUA

KOM6MHVIpOBaHHbIe 3aHATUA

MnaHupyemble
obpasoBaTenbHble
pe3yabTarsl

® [eMOHCTPMPOBATb Ha MNpuUMepax pasBUTUA PENATUBUCTCKUX
npeacTaBieHnii poab UM Mecto  GuU3MKM B (HOPMUPOBAHUM
COBPEMEHHOW HAyYHON KapTUHbI MUPA, B Pa3BUTUM COBPEMEHHOW
TEXHUKU U TEXHONIOTUiA;

® UCMoAb30BaTh WHdOpMaLMio (U3NYECKOTO COAEPIKaHMA Npu
peweHumn yyebHbIX, MPAKTUYECKUX, MPOEKTHbIX U UCCNEA0BATENbCKMUX
3afay, MHTerpupya MHGOPMALUIO U3 PA3UYHBIX UCTOUHUKOB W
KPUTUYECKU ee OLEeHNBas;

® pewaTtb KAYECTBEHHbIE 3a[,a4K;

® pelaTh pacyeTHble 3aauu C ABHO 3aaHHON PU3MYECKON MOJENbIO
Ha noctynatbl CTO, pacyeT 3Heprum nokos;

® y4yuTbIBaTb rpaHuLUbl nNpumeHeHus 3akoHomepHocten CTO npwu
pelweHun GU3NYeCKUX U MeXNpefMeTHbIX 3afay

®opmbl
opraHu3sauum
yuebHoI
LeATeNbHOCTH

[pU OCBOEHWM HOBbIX 3HAHWIt M YMEHWIA, NPU peleHnn 3aaay u
NpoBefeHNN KOHTPONA — UHAMBUAYaNbHASA, DPOHTANbHAA, FpynnoBas
(Ha ycmoTpeHuWe npenofaBatens)

Tunbl OLLEHOYHbIX
MepOonpUATUN

Tekywun KOHTPONb: YCTHbIA U MUCbMEHHbIA QPOHTaNbHbIA ONpoc;
B3aMMOONpOC B Napax (rpynnax).
TeMaTyeCcKU KOHTPOJIb: MMCbMEHHAA CaMOCTOATEIbHAsA paboTa

3apaHua pns
CaMOCTOATENIbHOTO
BbINONHEHUS

KauectBeHHble 3aaum:

1. Ha 3emne npoBoauTCcA MCCAefOBaHWE 3aBUCMMOCTU YaCTOTHI
3NEKTPOMArHUTHBIX konebaHmii HACTPOEYHOro KOHTypa
paauonpuéMHMUKA OT €ro UHAYKTUBHOCTU. Takoe e uccnepoBaHue
NpoBOANTCA HA OOPTY paKeTbl, ABUKYLIENCA PABHOMEPHO OT LIEHTpa
3emanm co ckopocTelo 0,6c. byayt nu otauuatbca pesynbTathl
uccnepoBaHuin? 3emnto cuutaite NCO.

OTBET: pe3ynbTaThl UCCNEA0BAHUN OYAYT OfMHAKOBLIMM.

2. [1Be yacTuupl NETAT CO CKOPOCTAMM, PaBHbIMWU CKOPOCTM cBeTa 1)
HaBCTpeuy ApYr Apyry; 2) nepneHAUKYAAPHO Apyr Apyry. YeMmy paBHa
CKOPOCTb BTOPOM YacTULbl OTHOCUTENbHO NEPBOM B KAX0M ciyyae?
OtBet: 1) c; 2) c.

3. (BMP) B nHepuuanbHOM cucteme OTCYETA CBET OT HEMOLBUKHOTO
MCTOYHUKA pacnpoCTpaHAeTCA B BaKyyMe CO CKopocTbio ¢ = 300 000
km/c. KakoBa CKOpPOCTb OTPaXXEHHOrO CBeTa B MWHEpLMaNbHOM
CUCTeMe OTCYETa, CBA3AHHOM C 3epKanoM, KOTOopoe yaanserca oT
MCTOYHMKA CO CKOPOCTBIO U?

OtBeT: c.

PacuétHble 3apgayuum:

1. Macca nokos npoToHa paBHa 1,67°10% kr. [[poToH pa3roHseTcs B
yckoputene o ckopoctu 0,65c¢.

1) YeMmy paBHa 3Heprua nokos npotoHa?
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2) YeMy paBHa KMHETMYeCKaa 3Heprusa npoToHa?

OtBeT:

1) E;=mc’ = 15,03'10™" )k = 936 M3B
mc*
[

2) E,= N1"2=19,7810" [ = 1232 M3B

Pa3zpen 6. KBaHTOBas pu3uka
OMOPHbIA KOHCMEKT Ne 6.1

Tema 3aHATUA

KeaHTOBas onTuka

Cop,ep)KaH ne TeMbl

MoHATMA: KOpNYyCKYNAPHO-BONIHOBOW pAyanu3m; OTOH; BOJIHOBbIE
CBOMCTBA YacTWl; [aBNeHMe CBeTa; XWMWUYeCcKoe [AeiCTBME CBeTa;
doToaddekr.

3akoHOMepHOCTH: tdopmyna lnaHka; COOTHOLWEHNe
HeonpeaenéHHocTeit [eii3eHOepra; ypaBHeHMe IMHWTeAHA ANd
doToadpdekra.

®usunyeckune onbiTbl: onbiThl Jlebenesa n BaBunosa; onbiTel CToNneToBa
no uccnepoanuio potoaddekra.

MpuHUMNbl fedcTBUA NPUOOPOB M YCTPOUCTB: HOTO3IEMEHTOB.

Tunel 3aHATUA

KoMOGUHUPOBaHHbIE 3aHATUS

[naHupyemble
00pa3oBateibHble
pe3ynbTaThl

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

®  [eMOHCTpMpOBaTb  Ha  NpUMepax  pa3BUTUA  KBAHTOBBIX
npeacTaBieHN poab U MecTo HU3MKN B HOPMUPOBAHUM COBPEMEHHOA
HAay4YHOM KapTUHbl MUPa, B Pa3BUTUM COBPEMEHHOW TEXHUKU W
TEXHONOTUIA, B NPAKTUYECKOMN LeATENbHOCTU NofeNn;

® NPUMEHATbH MOAE/b YACTULbl ANA ONUCAHUA U 0OBACHEHUA 3aKOHOB
doToadpdekTa;

® 1cnonb3oBaTb WHdopMauu GHU3NYECKOro COAepXaHua npw
peWeHnn yyebHbIX, MPAKTUYECKUX, MPOEKTHbIX U UCCNEA0BATENbCKUX
3ajay, WHTerpupys uHQOpMaLMI0O M3 Pa3iUYHbIX WUCTOYHUKOB U
KPUTUYECKM ee OLleHUBas;

® pas3nuyatb U yMEeTb WCMOAb30BaTh B y4YeOHO-MCCNef0BaTENbCKON
AEATENbHOCTUM MeTOfbl HAyYHOro MNO3HaHMA M (OpPMbl HAyyHOro
MO3HaHUA;

® NpOBOAMUTL NPAMbIE U KOCBEHHbIE U3MEHEHUA DU3NYECKUX BENUYMH
npu uccnepoBaHumn hotoaddekTa, BbIOMpPas U3MepuTebHble MpUBOpPLI
C YYeToM HeoOXOAMMON TOYHOCTM W3MEPEHWid, MNAHUPOBATb XOfA
W3MEpEeHUIA, NOyYaTb 3HAYEHUE U3MEPAEMON BEIMYMHBLI U OLLEHMBATb
OTHOCMTE/IbHYIO MOTPELHOCTb MO 3aflaHHbIM hopMynam;

® UCNONb30BATb YpaBHeHUe IMHWTeRHA ana GoToaddekTa;

® pelwaTb Ka4YeCTBEHHbIE 3aAauu;

® pelwaTh pacyeTHble 3aJa4u C ABHO 3alaHHON QU3MYECKON MOAENbIO;
® 1ICMO/b30BaTh 3HAHMA O (U3MYECKMX 0ObEeKTax M mnpolueccax B
NOBCEHEBHOW XM3HM Ana obecneyeHus GesonacHocTU  npu
obpaweHun ¢ npubopamMu U TEXHUYECKUMM YCTPOUCTBAMU, [JJif
COXpaHeHUs 3[00poBbs W COOMIOAEHUA HOPM  3KONOrMYECKOro
noBefleHWA B OKpyawowei cpepe, 019 MNPUHATUA peleHuid B
NOBCEAHEBHOM KU3HU

®opmbl
opraHu3sauum

py OCBOEHWM HOBbIX 3HAHWI W YMEHWIA, NPU peleHun 3agay —
WHAUBWMAyanbHas, (poHTanbHas, rpynnoBas (Ha  YCMOTpeHue
npenogasarens)
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yuebHoI
[eATeNbHOCTH

Tunbl OLEHOYHBIX
MeponpuUATUN

TeKkywmnit KOHTPONb: YCTHLIA M NUCbMEHHBIA (DPOHTANbHLIA ONPOC;
B3auMoonpoc B napax (rpynnax).
TemaTuyecKUi KOHTPOJIb: NMMCbMEHHAA CaMoCToATeNbHAsA paboTa

3apaHua pns
CaMOCTOSATENILHOrO
BbIMOJHEHUS

KauectBeHHble 3apaum:

1. ®otokatos ocBewatoT cBetoM. Kak wu3meHATcAa (yBenuuutcs,
YMEHbWMUTCA, He WM3MEHWUTCS) MpWU 3aMeHe B YCTAaHOBKe XENTOro
cBeTo(MALTPA HA CUHUI CNeayioLne BENYUHBI:

1) Cuna Toka HacblweHus

2) CkopocTb poTOHOB

3) Yactota ¢poToHOB

4) 3Heprua ¢ oToHOB

5) KuHetuueckas sHeprus BblOUTbIX 3/IEKTPOHOB

6) 3agepuBaloliee HanpsxeHue?

OtBet: 1) He n3menutca
2) He n3menuTcs
3) YBenunuutcs
4) Yeennuutcs
5) YBenuuutca
6) YBenuuutcs

2. [lpupymainTe cnocob6 COPTMPOBKM MUKPOYACTUL C MOMOLbIO
AaB/eHNA CBeTa.

OtBet: (Bo3moxublil) [op pedcTBMEM CUAbI CBETOBOTO [aBEHUSA
YacTULbl, MMellMe pasHble Macchl, OyayT npuobpeTatb pasHble
yCKOpeHus.

PacuéTtHble 3apauu:
1. Onpepenute aHepruto dhoTtoHa yactoTomn 2110 * 'u.
Oteet: 13,2 10" x

2. 3Heprus doToHa cocTasnset 3,310 k. Yemy paBHa [/IMHA BONHbI
3Toro ¢oToHa?
OtBer: 6107 ™M

3. OnpepenuTe uMnynsc HOTOHA, I/IMHA BONHbI KOTOPOro pasHa 4107
M.
Oteert: 1,6510% krm/c

4. YeMmy paBHa YacToTa M3Ny4yeHus, najatollero Ha poTo3neMeHT, ecau
3ajiepuBalolilee HanpsxeHue coctasasetr 0,5 B. Pabota Bbixofa
3NIEKTPOHOB M3 JaHHOrO BelecTBa coctaBaseT 1,5 3B.

OtBerT: 4,810 'y,

3apaum Ha YMTaTENIbCKYIO FTPAMOTHOCTD:

1. (BMNP) ®oTope3uctopsl

®oTope3ncTopaMmM  HasbliBAOTCA  MOJYNPOBOAHMKOBbIE  NPUOOPSI,
NPOBOAMMOCTb (W, COOTBETCTBEHHO, 3NEKTPUYECKOE CONPOTUBIEHUE)
KOTOPbIX MeHseTcA noj JencTeuem cBeTa. MpuumnHa
dboTONpoBOAUMOCTM — BHYTPeHHUr QoToaddekT — yBenanyeHue
KOHUEHTPaLUuU 3EeKTPOHOB B 30HE NPOBOLMMOCTM U [AbIPOK B
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BaJIEHTHOM 30He. o BO3eiCTBMEM CBETOBOIO NOTOKA 3IEKTPUYECKOE
CONPOTUB/IEHME  C/I0A  YMeHblaeTcd B HECKONbKO  pas.
®oToconpoTuBieHns  06NMafalOT  BBICOKOW  YYBCTBUTEILHOCTbIO,
CTabUbHOCTbIO, 3KOHOMUYHBI M HALEXHbI B IKCMIyaTaLMU.
CBETOYYBCTBMTENbHbIN CIOM NONYNPOBOHUKOBOIO MaTepMana B TakuX
COMPOTUBIEHMAX MOMEUWEH MeXay [ABYMA  TOKOMPOBOAAWMMU
anekTpoamu. Mpu ocBeleHnn HOTOPE3UCTOPA TOK B LEMU CUIBHO
Bo3pacTaeT. Pa3HOCTb TOKOB MpW HaAM4yMU WU OTCYTCTBUM OCBELLEHUS
Ha3blBAeTCA CBETOBOM TOK MM (DOTOTOK, BENIMYMHA KOTOPOTO 3aBUCUT
OT  WHTEHCUBHOCTM  OCBEUIEHWUs,  BEAMYMHbI  MPUNOMKEHHOTO
HanpsXXeHWs, a TaKxe OT BMAA W Pa3MepoB NOJYNPOBOAHMKA,
ncnonb3yemoro B hoTopesncTope.

Hepoctatkom ¢hoTope3ncTopoB, Kak M 0ObIX NOAYNPOBOAHUKOBbIX
npubopoB, ABNAETCA CyWEeCTBEHHAs 3aBUCMMOCTb MApaMeTpoB OT
Temnepatypbl. CerogHa ¢GoTOpe3nCTopbl WMPOKO MPUMEHAIOTCA BO
MHOTMUX OTPacAAX HayKW W TeXHWKU. [aTyuMkum 3afbIMAEHHOCTU
pasfiMyHbIX O0OBLEKTOB, aBTOMATMYeCKMe BbIKAOYATENN  YIUYHOIO
OCBEWEHNA WU TYPHUKETbI B METPOMOJUTEHE — MPUMEPbI MPUMEHEHUS

hoTOpPE3nCTOPOB.

OTBeTbTE Ha BONPOCHI:

1) Ha KakoM  fABleHUM  OCHOBAH  MpUHUMN  [EeiCTBMA
noNynpoBOAHUKOBBIX poTope3nctopos? OTBeT noscHUTe.

2) UenecoobpasHo /M npumeHATb  oTopesnucTopbl  ans
aBTOMaTUYeCKMX AAaTYNKOB B JOMEHHbBIX Mevyax?

Otser:

1) BHyTpeHHMit hoTo3hheKT — yBeNnnyeHune KOHLEHTPAL N 31eKTPOHOB
W ObIPOK NPW OCBELLEHUM.
2) Her, T.K. nX CONpOTMBEHNE CYILECTBEHHO 3aBUCUT OT TEMNEPATypbl

OMOPHbIN KOHCMEKT N 6.2

Tema 3aHATUSA

®u3uka atoma ¥ aTOMHOTO Afpa

CopepxaHue Tembl

lMoHATUA: ApepHas Moaenb aToMa; Moaenb atoma sogopoaa H. bopa;
PaAMOaKTUBHOCTb; JAedeKT Macc; 3Heprua CBA3M; WCKYCCTBEHHAS
PaAMOoaKTMBHOCTb; LileNHas AAepHas peakuusa; TepmoagepHas peakums;
Ouonormyeckoe AeMcTBUEe MOHU3UPYIOLWLMUX U3NIYYEHUI; INIEMEHTApHbIE
YacTULbI;

3aKkoHOMepHOCTU:  KBaHTOBble noctynatel H. bBopa; 3akoH
PafMOaKTMBHOrO pacnaja; npaBuna CMeLWeHWUA Npu PagnOaKTUBHbIX
npeBpalleHnAX; 3aKOH COXPaHeHWs 3apAaLoBOro M MaccoBOro Yucen B
A0EpPHbIX  peakuuax; onpefeneHWe 3HEpruuM CBA3M  Appa U
IHEpreTUYECKOro BbIXOJA AAEPHON peakuuu.

®usnyeckme onbiThl: onbiT Pesepdopaa no obHapyKeHMIO cocTaBa
PafgMOoaKTMBHOIO M3ay4yeHus; onblT Pesepdopaa no paccesHuio o-
yactuy;, 3¢dekt Yepenkosa-Basunoea; onbiT Pe3sepdoppa no
oGHapyKeHUIo NpoToHa (NepBas AAepHan peakLus).

MpuHUuMn peitcTBMA NpMOOPOB M YCTPOMCTB: ANs HabnofeHUs U
perucrpauum 4yactTul,; nasepa; A4epHOro peakropa

Tunel 3aHATUA

KombuHMpoBaHHble 3aHATUS
KoHTponbHas paboTa

MnaHupyemble
o6pa3oBaTeNibHble
pe3y/ibTathl

0K 01, 0K 02, OK 04, OK 05, OK 07
® [1eMOHCTPMpPOBaTb Ha MNpuUMepax pasBUTUA NPeACTaBIEHUA O
CTPOEHUM BelleCcTBA PoNb M MecTo (GU3MKM B HOPMUPOBAHUM
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COBPEMEHHOI Hay4yHO KapTUHbI MWUpPa, B PaA3BUTUM COBPEMEHHOI
TEXHUKW U TEXHONOTUIM, B NPAKTUYECKOI 1eATENLHOCTU Noaei;

® [leMOHCTPUPOBATb HAa NpPUMepax B3aMMOCBA3b MeXay (U3MKOW K
APYrMMU  ecTeCTBEHHbIMM  Haykamu  (xumuein,  Ouonorueit,
acTpoHoMMeit);

® MpUMEHATb MOAENM CTPOEHWA aToMa M aToMHOro afgpa Ans
00bACHEHUS KBAHTOBbIX ABNEHUN;

® UCnonb30BaTh MHGopMaLUMio (HU3NYECKOrO COAEpXaHWa npu
peweHnn yyebHbIX, NPAKTUYECKUX, NPOEKTHBIX U UCCNEA0BATENbCKUX
3afay, WHTErpupys MHQOPMAUUIO M3 PasNUYHbIX MCTOYHUKOB U
KPUTMYECKU ee OLeHUBas;

® pasiuyatb M yMeTb MCMOAb30BaTb B y4eOHO-UCCNEQ0BATENbCKOM
[eATeNbHOCTM MeTOfbl HayyHOro no3HaHWA U (OPMbl Hay4yHOro
NO3HaHMs, AEMOHCTPUPYS Ha NpUMepax UX Posib U MECTO B HAy4yHOM
NO3HaHUH;

® 11CN0/Ib30BaTh NPABUAA CMELLEHUS, 3aKOH PafMOaKTUBHOTO pacnaaa,
onpepeneHns 3Heprum CBA3M aTOMHOTO AApa U IHEPreTUYECKUIA BbIXOJ,
AAEPHOMN pPeaKLnn C y4eTOM rpaHuL, UX NPUMEHUMOCTH;

® pellaTb KayeCcTBeHHbIe 3aauH;

® pelwaTb pacyeTHble 33laum C ABHO 3afjaHHOI PU3MYECKO MOLENbIO
Ha onpeaeneHue NPOAYKTOB PaAMOAKTUBHOrO pacnaga M sgepHbix
peakuui; Ha onpepeneHne Konuyectsa ([0aM) pafMoaKTUBHBIX AREP;
Ha PAacyéT 3HepruM CBA3W AAPa U IHEPreTUYECKOro BbIXOAA AAEPHOM
peakuuu;

® /CNONb30BaTh 3HAHWUA O PAMOAKTUBHOCTM B MOBCELHEBHON KU3HM
ans obecneyeHus GesonacHoCTM Npu obpaileHun ¢ npubopamu W
TEXHUYECKUMWU  YCTPOICTBAMM, AN COXpPAaHEHMs  3[0POBbA W
COONIOfIEHNA HOPM 3KONOTMYECKOTO NMOBEAEHUSA B OKpYKatoLei cpefe,
ANA NPUHATUA PeLeHU I B NOBCEAHEBHOM XU3HK

®opmbl
opraHu3sauum
yuebHOI
[LeATENbHOCTH

MpM OCBOEHUM HOBLIX 3HAHUW U YMEHWIA, NPU peleHUn 3agad U
NPOBEAAEHUN KOHTPONA — MHAMBMAYaNbHas, GPOHTANbHASA, rpynnoBas
(Ha ycmoTpeHue npenofaBatens)

Tunbl OLEHOYHBIX
MeponpuUATUN

TeKkywunit KOHTPONb: YCTHLIA M NUCbMEHHBIN (PPOHTaNbHbLIA ONPOC;
B3aMMOONpoc B Napax (rpynnax).
TemaTnyeckuit KOHTPOJb: MUCbMEHHAs KOHTPOJIbHAA paboTa

3apaHusa pns
CaMOCTOATENIbLHOTO
BbINOJIHEHUA

KauecTBeHHble 3apauu:
1. Ha pucyHke npeAcTaBieHa Auarpamma 3HepreTUYeCKUXx YpPoBHEN
HeKOTOpOoro aToma.

Es
£y
B3
B

£

Kakol 13 oTMeUYeHHbIX CTPeKaMM NEPEXOA0B MEXAY SHEPreTUYECKUMU
YPOBHAMU CONPOBOXAAETCH

1) N3nyyeHnem hoToHa Hanbonblein 4acToThbl

2) MornoweHnem poToHa c HanboNbleh JAUHO| BONHBI?

M! 1) Es_ E1; 2) E1_ Ez
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2. flapo aToma 3axBaTuio 31eKTpoH. Kak n3meHatca (yBennuutcs,
YMEHbWMUTCA, He W3MEHWUTCA) NPU 3TOM YUCNO MPOTOHOB W 4YUCNO
HENTPOHOB B Agpe?

OTBeT: 41CNO NPOTOHOB YMEHBLWMUTCA, YNCIO HENTPOHOB YBENNYUTCA.

PacyéTtHble 3apauu:
1. B Tabnuue npuBefeHbl 3HayeHMs 3HEPrMid aToma BOAOpofa B
Pa3AUYHbIX CTALMOHAPHbIX COCTOAHUAX.

N2 ypoBHsa E, 38
1 -13,6
2 -3,4
3 -1,5
4 -0,85

PaccuntainTe 3Hepruio ¢OTOHa, NpU MOrNOIWEHUN KOTOPOro aToMm
BOAOPOJA COBEPWMT Nepexof ¢ 1-ro ypoBHsA Ha 3-1.
OtBet: E=12,13B

2. Anpo .U npeTepneBaeT a-pacnaj v aBa 3N1eKTPOHHbIX B-pacnaaa.
Onpepenute godyepHee 84po, NONYYMBLIEECA B pe3yibTaTe.
Otser: ,,”*U

3. MNpun 6ombapanpoBKe HEKOTOPOTO AApa X a-4acTMuamm obpasyoTcs
kncnopop '°0 u HeliTpoH. OnpepenuTte agpo X.
Otget: ;“°C.

4. [lepnop nonypacnaga [(3-paavoakTUBHOIO M30Tona paBeH 12,4 u.
Kakas pons oT HayanbHoro 6onbloro yucna agep 3Toro M3otona,
OCTaHeTCA Yepes 24,8 u?

OtBert: 0,25

5. OnpenenuTe CoCTaB AApa M30ToNa BUCMYTA & " Bi.
OtBet: 83 npoToHa, 120 HEUTPOHOB

6. Macca agpa u3oTona pryTu 80”"Hg coctaBnser 175,98735 a.e.M.
Onpepenure:

1) fedekT macc

2) 3Hepruio cBA3M Aapa

OtBert: 1) 11,779 M3B; 2) 1370 M3B

7. lppo uszotona Gepunnus S Be oGpasyeTcs B Heapax 38é3a. Ho oHo
ABNAETCA OYeHb HEYCTOWYMBLIM, NPAKTUYECKM Cpa3y Xe pacnajpaercs
Ha 2 o-yacTuubl. PaccuutainTe 3HepreTMYecKMin BbIXOA [aAHHOM
peaKuuu. IHeprus cBa3u usotona ,Be paBHa 56,5 MaB, sHeprus caasm
O-4acTuLbl paBHa 28,296 MaB.

OtBet: 0,092 M3B.

[padmueckue 3apauu:
1. Ha pucyHke npeactaBneH rpadmk 3aBUCMMOCTW KOIMYECTBA AAEp
HEKOTOpOro pafiMOaKTMBHOIO U30TOMNA OT BPEMEHU.
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1) OnpepenuTe nepuog nosypacnaga faHHOro n3otona.

2) Yepes KakoW NpoMexyToK BpeMeHMn ocTaHeTca 12,5% apep ot
HayanbHOro yucna agep 3Toro usorona?

OtBet: 1) 750 MuH; 2) 2250 MUH

OIIOPHBIN KOHCIIEKT Ne 7.1

Tema 3augTis

Ctpoenue CoJIHEYHOH CHCTEMBI

Coneprxanue
TEMBI

IHonsiTus: maHeTs! 3€MHOW TPYIIBl M IUIAHETBI-TUTAHTBI, MaJbIE Tella
ConneuHoii cuctemsl; cuctema 3emiis—IJIyHa.

3akoHomMepHocTH: TUNOTe3a O (opMupoBaHun Bcex Ten ColHedHOM
CUCTEMBI B IPOLECCE JIUTENBHON 3BOJIIOIMM XOJIOAHOIO Ta30IbLIEBOTO
obuaka

Tunel 3aH9TUA

Kom6rHmpoBaHHbBIE YPOKH

[Inannpyemsie
00pa3oBaresbHbIe
pe3ybTaThI

* IEMOHCTPUPOBATh Ha mpuMepe cTpoeHuss COIHEUHON CHCTEMBI POJIb U
MECTO aCTPOHOMHUU B (HOPMHPOBAHUHM COBPEMEHHOW HAYYHOW KapTHUHBI
MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTHH, B TPAKTUYECKON
JeATEIILHOCTH JIFO/IEH;

* JIEMOHCTPUPOBATh HAa IPHUMEpaxX B3aMMOCBSA3b MEXAY aCTPOHOMHUEN U
JPYTMMH €CTECTBEHHBIMU HayKaMH;

* HCIONB30BaTh HH(GOPMAIMIO ACTPOHOMHYECKOTO COAEP)KaHUS NpU
pelleHnr y4eOHBIX, MPAKTUYECKUX, MPOEKTHBIX M MCCIIEI0BATENbCKUX
3aa4, UHTErpupys HH(OpMAIMI0 U3 Pa3IMYHBIX HCTOYHHUKOB U
KPUTUYECKH €€ OLICHUBAs;

* paznuuaTh W yMETh MHCIONB30BaTh B YyueOHO-HCCIEI0BATENbCKOM
NeSTeIbHOCTH METOJIbl HAayYyHOro MO3HaHUS (HaOJo/leHue, OMHCaHUe,
U3MEpPEHUE, SKCIEPUMEHT, BBIIBMKEHUE THIIOTE3bl, MOAEIMPOBAHUE U
T.N1.) W QOpMBI HAyyHOro TMO3HAHMUS ((aKTbl, 3aKOHBI, TEOPHH),
JEMOHCTPHPYS Ha IPUMEPAX UX POJIb U MECTO B HAYUYHOM I103HAHUU;

* ompeneniaTh U paznuuaTh noHatus (ConHeuHas cucTema, IJIaHeTa, ee
CIyTHHUKH, IUTAHETHl 36MHOM I'pyIIIbl, IJIAHETHI-TUTAHTBI, KOJIbLIA IIJIaHET,
Majble Tejaa, AacCTCPOMIBI, IUIAHETHI-KapJIUKH, KOMETBI, METCOPOMIBI,
METEOPbI, OOIHIBI, METCOPHUTHI);

* UCIOJIB30BaTh I ONMCAHMS XapaKTepa MPOTCKaHUS aCTPOHOMHYECKHUX
nporeccoB  (uzmueckue 3akoHbl (popMmynupoBaTh M 0OOCHOBBIBATH
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OCHOBHBIE TIOJIOKEHUST COBPEMEHHOU TUITOTE3bI O (DOPMHUPOBAHUH BCEX TEI
CoTHEYHOM CUCTEMBI U3 €IMHOTO Ta30IBIJIEBOTO 00JIaKa) C yYeTOM IPaHUIL
WX PUMEHUMOCTH;

* pemath Ka4yeCTBEHHBIE 3a/adyd (B TOM YHCIE W MEXKIPEIMETHOTO
XapakTepa): HCIOJIb3Ys MOJAETH, (PU3NYCCKUE BEIMYMHBI U 3aKOHBI,
BBICTPAMBaTh JJOTUYECKH BEPHYIO IIEMOYKY OOBSICHEHUS (JI0KA3aTEIbCTBA)
IIPEJIOKEHHOTO B 3a/1a4€ Ipoliecca (SIBICHUs);

* pemaTh 3aJa4d Ha pacyeT OCHOBHBIX XaPaKTEPHUCTHK IJIAHET M MajbIX
ten CONHEYHON CHUCTEMBI M OOBSICHITh NMPUYMHBI UX 3HAYUTEIBHBIX
paznu4uii;

* UCIOJB30BaTh 3HAHMS 00 aCTPOHOMHYECKHX OOBEKTaX M MPOIECcCcax B
MOBCETHEBHOW KW3HHM Il oOecrieueHuss 0e30macHOCTH (OOBSACHATH
CYITHOCTh aCTEPOHIHO-KOMETHOW OIMACHOCTH, BO3MOYKHOCTH M CIOCOOBI
€€ TMpPeJOTBpAIICHUs), JJII COXPAHCHHUS 3JI0POBbS U COOJIIOJCHHS HOPM
IKOJIOTHYECKOTO TIOBEACHHUS B OKpYXKAaIOMIEH cpene, Ui TPUHATHS
peIIeHHI B TOBCETHEBHOM JKU3HU.

IIpy OCBOCHMM HOBBIX 3HAHMW W yMEHUH, NIPHU pEUICHUU 3a1a4 H

Dopmbl
JNC—— MIPOBEICHUU KOHTPOJIS — UHIUBUAYaIbHAas!, GpOHTaNIbHAS, TPyHIOBas (Ha
p . YCMOTPEHHUE MPENO01aBaTelIs)
yueOHOU
JEATEIIbBHOCTH
Merons! n Texymmii KOHTPO/Ib: YCTHBIM M INUCBMEHHBIH (POHTAIBHBIA OIPOC;
cpencTaa B3aMMOONPOC B Mapax (rpymnmnax).
KOHTPOJIA TemaTuyecKkunii KOHTPOJIb: MHUCbMEHHAs! CAMOCTOSITENIbHAsI paboTa
KauecTBeHHBI€ 3a024M:
1. Paccmotpure TaOmuily, COIEpPKAIIYI0 XapaKTEPUCTUKH HEKOTOPBIX
CITyTHUKOB TTaHeT COJTHEYHON CUCTEMBI.
bt Paguyc | Pagmyc Cpenuas Bropas
e MJIOTHOCTH
CILyTHMKA | OpOMTHI, kocmuyeckas |Ilianera
CIIYTHHK :
» KM ThIC. KM 3 CKOPOCTH, M/C
a r/eM
Jlyna 1737 384,4 3,35 2038 Semusa
doboc ~12 9,38 2,20 11 Mapc
EBpomna 1569 670,9 2,97 2040 Onutep
3aganus Uit
caMoCTOATENBHOIO | | Kaymmuero | 2400 1883 1,86 2420 IOnurep
BBIIIOJIHEHUS
Ho 1815 422.,6 3,57 2560 Onutep
Turan 2575 1221,9 1,88 2640 CarypH
Obepon 761 587,0 1,50 770 VYpan
Tpuron 1350 355,0 2,08 1450 Hentyn

Bribepute nBa yTBep)KIeHUS, KOTOPHIE COOTBETCTBYIOT XapaKTEPHCTHKaM
ILIaHeT.

1) Macca Jlynsr 6omsimie maccer Ho.

2) Vckopenue cBOOOIHOTO naieHus Ha Tputone npumepHo pasHo 0,79 m/c?,

3) Cuna mputsokenusi Mo kx IOmurepy Oojbplie, yem cujia NPUTSKCHUS
EBpornbl.
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4) IlepBas kocmmuueckas ckopocTb aisi Poboca cocTaBisieT MPUMEPHO
0,08 xm/c.

5) epuon obpamenus Kammucro menslie nepuoaa oOpaiieHus EBporisi
BOoKpyT IOmnurepa.
OtrBer: 23

2. Ha pucyHke npuBeIeHO CXeMaTUYeCKoe N300pakeHne COTHEYHON
cucremMbl. [lmaHeTsl Ha 3TOM pHCYHKE 0003HAueHBI HHU(pamH.
BribepuTe u3 NMpUBEACHHBIX HUXKE YTBEPXKACHUN J1BA BEPHBIX, U
YKaXHUTE UX HOMEDPA.

1) Ilnaneroii 2 sBnsieTcs Benepa.

2) [1nanera 5 oTHOCHUTCS K TUTAaHETaM 3€MHOM TPYIIIIBI.

3) Ilmanera 3 umeeT 1 CIyTHUK.

4) Ilnanera 5 He UMEET CITyTHUKOB.

5) Atmocdepa mnaHeTsl 1 COCTOUT, B OCHOBHOM, U3 YTIIEKUCIIOTO Ta3a.
OtBer: 13

3. JlaHbI 371eMEeHTHI OPOUT HEKOTOPBIX aCTEPOUIOB.

Haspanme BOJILIHE:‘S.I f1;0.11y0c1,, ST e HaKJIOHeHZIe OpOUTHI
Jamox 12 0,87 62
1992 QB1 44 0,066 2,2
Xapukio 16 0,17 23
I'exTop 52 0,022 18
Kubena 3.4 0,11 3,6
Actpes 2,6 0,19 5,4
Kacramus 1,1 0,48 8,9

Bribepute 1Ba yTBepkK/I€HUS, KOTOPHIE COOTBETCTBYIOT IPUBEAEHHBIM
acTepouIaM.

1) Actepoun Xapukiio ABIKETCS Mexkay opoutamu CatypHa u YpaHna.

2) Kubena, Kacranus u Actpesi — Bce acTepOu bl TJIaBHOTO TOsIca.

3) laMOKI BbIIIE BCEX MOAHUMAETCS HaJl TUIOCKOCTHIO SKIUITHKH.

4) B nepurenuu cBoei opouTh ['ekTop Oosee ueM B J1Ba pasa Oirmke K
Comnniy, ueM B adenuu.
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5) epuon obpamenus 1992 QB1 Bokpyr Conaima 6omnee 300 ner.
OtBerT: 13.

Pacuérnbie 3agauu:

1. Ha noBepxHOCTH KaKOM IUIAHETHI 3€MHOW I'PyIIbl BEC KOCMOHABTOB
OyJeT HauMEHBITUM?

OtBert: Bec OyneT HauMeHbIMK Ha Mapce — B 2,6 pa3a MEHbIIIE, YeM Ha

3emiie

OIIOPHBIN KOHCITIEKT Ne 7.2

IBosronua Beegenuoi
Tema 3augTis

Ionsitusi: crpoenne u 3Bonroruss ConHIa W 3BE3M; Kiaccuurarus
3BE3/]; KOHEUHBIE CTaUU KU3HU 3BE3/I.

lanakTuka; COBpeMEHHBIE MPEACTABICHUS O CTPOCHUH U DBOJIOIHHU
Bceenennoii.

3aKOHOMEPHOCTH: TUarpaMma «CIEKTP — CBETHUMOCTbHY, 3aBUCUMOCTh
CKOPOCTH U MPOJOJIKUTEILHOCTH BOJIIOLIUHU 3BE3]] OT UX MACChI;

BeIBOA A. A. @puamana o HectanmoHapHoctu Bceenennoit; «KpacHoe
CMEIlleHHEe» B CIEKTpaxX TallakTUK W 3akoH XaOOma; rumoresa I'. A.
l'amoBa o Tropsiuem Hauane BcenenHnoit, ee 000CHOBaHHE U
MOATBEPKICHHE.

Conepxanue
TEMBI

KoMOUHMPOBAHHbIE YPOKU
Tt 3ansTHS JlaGoparopHas paboTa

* JIEMOHCTPUPOBaTh Ha MpUMEpax CTPOCHHUS M 3BOJIOLUUU 3BE31 U
BcenenHnoii posib 1 MECTO aCTpOHOMHUU B ()OPMHUPOBAHUU COBPEMEHHOMN
Hay4yHOM KapTUHBI MHUpPA, B pa3BUTHUM COBPEMEHHOM TEXHHUKH |
TEXHOJIOTHi, B TPAKTUYECKON AESITEIbLHOCTH JIOACH;

* IEMOHCTPHUPOBATh HAa MPUMEPAX B3aUMOCBSI3b MEX]y aCTPOHOMHEN U
JPYTMMH €CTECTBEHHBIMU HayKaMH;

* HCIIOJIb30BaTh HH(OPMAIMIO ACTPOHOMHMUYECKOTO COJEpXKaHUS Mpu
peleHNH y4eOHBIX, MPAKTUYECKUX, MPOEKTHBIX U HCCIEeI0BATEIbCKHX
3aa4, MHTErpupys HHPOpPMAlMIO W3 pPa3IMYHBIX MCTOYHHUKOB U
KPUTHYECKH €€ OLICHUBAs;

* paznuuyaTh M yMETb HCIOJb30BaTh B Yy4eOHO-HUCCIIENOBATENIBLCKOM
JesITeIbHOCTH METOJIbl HAay4yHOro IO3HaHWs (HAOIIOJEHUE, OINMCAaHMUE,
M3MEpEeHUE, SKCIIEPUMEHT, BBIIBH)KEHUE TUIIOTE3bl, MOJIEIUPOBAHUE U
T.1.) U GOopMBl Hay4HOTro TMo3HaHMUA ((aKThl, 3aKOHbBI, TEOPHH),
JEMOHCTPUPYS Ha MPUMEpPaxX UX poJib U MECTO B HAYYHOM ITO3HAHUY;

o ONpeenaTh W pa3iuyaTh NOHATHSA (3Be€34a, MOJEIb 3BE3bl,
CBETHUMOCTb, IIapCEK, CBETOBOM I'Of);

* IIPOBOJIUTH MCCIIEJOBAHUS 3aBUCUMOCTEN MEXAYy acCTPOHOMHUYECKUMU
BEJIMYMHAMU U NPOLECCAMM: JIUarpaMMa «CIIEKTp — CBETUMOCTbBY,
3aBHCUMOCTh CKOPOCTH U MPOAOJDKUTEIBLHOCTH IBOJIOLUM 3BE31 OT UX
Macchl; CpaBHMBaTh BbIBOJABI A. JiHmTeliHa U A. A. @puamana
OTHOCUTEJIBHO Mojienu BceneHHOM; MHTepIpeTHpoBaTh COBPEMEHHBIE

[Inannpyemsbie
00pa3oBaresbHbIe
pe3ybTaThI
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JTaHHble 00 YCKOpEHMH pacuMpeHus BceneHHOW Kak pesysbrara
NEHCTBUS aHTUTITOTEHUSI « TEMHOM SHEPTUM» — BHUJIa MAaTEPHH, IPUPOJIA
KOTOpOi1 ellle HEM3BECTHA; MPUMEHATh 3BE3/IHYI0 KapTy Ul [TOMCKa Ha
Hebe onpe/IeIeHHbIX CO3BE3/IU U 3BE3;

* ICIOJIb30BaTh AJIs1 ONMCAHUS XapaKTepa IPOTEKAHUsI aCTPOHOMUYECKUX
npoueccoB (pU3NYECKUE 3aKOHBI (OMPEENATh PACCTOSHUE J0 TaJlaKTUK
Ha OCHOBE 3aKoHa Xa00Ja; 1Mo CBETHMMOCTH CBEPXHOBBIX; OLICHUBAThH
Bo3pacT BceeneHHO Ha OCHOBE MOCTOSIHHOM Xa00i1a) ¢ y4eTOM T'paHHIl
UX IPUMEHUMOCTH;

* pewmaTb KayeCTBEHHBIC 3a/ayd (B TOM YHUCIE U MEXKIPEIMETHOIO
XapakTepa): HWCIONb3ys MOJeNH, (U3NYSCKUE BEIUYMHBI M 3aKOHBI,
BBICTPanBaTh JIOTUYECKH BEPHYIO LENOYKY 00BsICHEHUS
(mokazaTenabCTBA) MPEAJIOKEHHOTO B 331a4€ Mpoliecca (SIBICHUS);

* pemaTh 3aJa4d Ha KJIACCHU(UKALKUI0O OCHOBHBIX MEPHOOB IBOIIOLUU
Bcenennoli ¢ MOMEHTa Havyana ee pacllupeHns — boJbIIoro B3pbIBa; Ha
OTIpeIeNICHUE PACCTOSHUSA OO0 3BE3AHBIX CKOIUICHUNW U TalakTHK IO
nedenaM Ha OCHOBE 3aBHCHMOCTH «IIEPHOJ — CBETHMOCTB»; Ha
pacro3HaBaHME€ THUIOB TaJakTUK (CIMpalbHblE, AIUIMOTHYECKUE,
HEMpaBWIbHbIC); XapaKTEepU30BaThb OCHOBHBIE MapaMeTpbl [anmakTuku
(pa3mepsl, cocTaB, CTPYKTypa U KHUHEMATHKA);

e coOmoaate mpaBuia Oe30mMacHOro TpyAa MpU TMPOBEACHUU
HCCIIEIOBAaHUM B paMKax ydeOHOro »HKCIEpUMEHTa M Yy4eOHO-
HCCIIEIOBATENIbCKON  JIESTENbHOCTH (C  HCIOJIb30BaHUEM LU(POBBIX
U3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOT0 000PY10BaHUS);

* UCIMOJIb30BaTh 3HAHUSA 00 aCTPOHOMHMYECKHX 0OBEKTaxX M Ipoleccax B
MTOBCETHEBHOM JKHU3HHU 11 o0ecrieueHus: 0€30MacHOCTH, ISl COXpaHEHUS
3I0pOBbsI U COOJIIOJICHMS HOPM OSKOJIOTMYECKOrO TOBEACHUS B
OKpYKaIoIleH cpenie, sl IPUHATUS PEIICHU B TOBCETHEBHOM KU3HU

[Ipn OoCBOCHMM HOBBIX 3HAaHMM W yMEHUH, IPU PEIICHHH 3a7a4 H

®opMmsbl
oere)leauHH MIPOBEICHUU KOHTPOJS — WHIMBUAYyalIbHAs, (pOHTAIbHAS, TPYIIOBas
4eBHOM (Ha ycMOTpeHHe MPpenoiaBaTes).
y IIpu BeIMonHEHNH Ja00paTOPHOI paboTHI — MapHas (IpyImnoBas)
NEeATEIbHOCTH
MeTos 1 Tekymmii KOHTPOJIb: YCTHBIH UM NUCbMEHHBIH (PPOHTAIBHBIN OMpOC;
cpecTBa B3alMMOOINPOC B Mapax (rpymnmnax).
KI())HT st TemaTuyecknii KOHTPOJIb: TIMCBMEHHBIH OTYET O  BBIIOJHEHHUH
P 1a0opaTOpHOH paboTHI.
KauecrBeHHbIe 3a1a4m:
1. PaccMmoTpuTe cxeMy CTpOeHMs Halled chnupaibHOi [amakTuku
(BUIBI TAIIIMS U C pedpa).
3ananus i
Kopona
CaMOCTOSATEIBHOIO
BBIITOJTHEHUS

Kunonapcexn
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BriOepuTe Bce  BepHBIC YTBEPKACHHS, KOTOPBIE COOTBETCTBYIOT
ajeMeHTaM, 0003HauYeHHBIM U pamu 1-5.

1) Hudpa 1 — sapo [anaktuku.

2) [Mudpa 2 — ckorieHUs: OENIBIX KapJIMKOB Ha Kpato ["alakTHKH.

3) Hudpa 3 — mapoBbie CKOIUICHUSI.

4) [udpa 4 — nostoxeHue co3pe3aus Tenel B CiupaaibHOM PyKaBe.

5) Hudpa 5— 10 000 cBETOBBIX JET.
OtrBer: 13

2. DnBuH Xab6n ycTtaHoBuWII, uTo Beenennas paciupsiercs. Beioepure
BCE BEpPHBIC YTBEPXKIEHUS, KOTOPbIE MPABUIbHO OIMHUCHIBAIOT 3TO
SIBJICHUE.

1) O6pazoBagieecss BO Bpemsi bosbIioro B3phiBa KECTKOE ramma-
U3ITy4YeHUE PETUCTPUPYETCS OPOUTAIBHBIMU TEJIECKOIIAMU B BHJI€ FaMMa-
BCIIBIIIEK.

2) [Ipuunnaoli  pacmupeHuss BceneHHol — siBisieTcss  OoJIbIIOE
KOJIMYECTBO AHTUMATEPUH B rajaKTUKaX.

3) Pacupenue BeeneHHON TPOUCXOAUT € YCKOPEHUEM.

4) Bce 3B&31b1 B Hamieit ['anaktuke ynanstotcs ot CoJHIa.

5) Paccrosinne Mexay AOCTaTOYHO YJAIEHHBIMH JIpyr OT Jpyra
o0BbekTaMu BeeneHHol co BpeMeHeM yBEIUYUBAETCS.

Ortger: 35.

3. Beibepure nBa THIa OOBEKTOB, KOTOpHIC IPUCYTCTBYIOT TJIaBHBIM
o0pa3oMm B ucKke Harei [ anakTuku.
1) Marennanoss! O0naka
2) paccesiHHbIE 3BE3THBIE CKOIUICHUS
3) xkBazapbl
4) mapoBble 3BE3HBIE CKOIUICHUS
5) Mex3BE3/IHBIH ra3
OrBeT: 25.

4. 73Be3HbIC CKOIUICHHS COJEPKaT THICSIYM U JaKe€ MHUIMOHBI 3BE3I.
Boibepure 1Ba yTBEpKAECHMS, KOTOPHIE MNPABWIBHO OINHCHIBAIOT
3BE30pl  ofHOro ckomiueHus. Ilox cioBOM — «OIMHAKOBBID)
MMOHUMAaeTcs OJIN30CTh COOTBETCTBYIOLIMX 3HAUEHUN M7 3BE3N
JTAHHOT'O CKOIUICHUS.

1) Bece 3BE311bI CKOTUICHHS] UMEIOT OJMHAKOBYIO TEMITEpaTypy.

2) Bce 3BE311b1 CKOIIIIEHUS] UMEIOT OAMHAKOBBIN Mapajllakc.

3) Bce 3BE3/1bI CKOTUICHHSI IMEIOT OJTMHAKOBYIO MAacCy.

4) Bce 3BE311b1 CKOIIJIEHUS] UMEIOT OAMHAKOBYIO CBETUMOCTb.

5) Bce 3BE3/1b1 CKOTUIEHHS UMEIOT OJIMHAKOBBIM BO3pacT.
OtrBert: 25.

5 B Ta6J'II/II_IC AaHbl CBCACHHUA O HCKOTOPBIX I'aJITaKTUKaAX.

TarerT P, M b Buaumblii yriosoii | Bupumas 3Bé3anast
pa3mep BEeJIMYNHA
M31 0,77 3,3-1,2° +3,4
M32 0,76 86,0 +8,1
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M33 0,89 60 - 35,0’ +5,7

Ileun 0,14 27-27,0' +7,4

WLM 0,93 11,5-4,0' +11,1

Bri0epuTe Bce BepHBIC YTBEPKICHHUS, KOTOPHIE COOTBETCTBYIOT 3THM
raJlakTUKaM.

1) PaccTtostHue 10 BceX MATH TaJIAKTHK MOXHO OINPEIEIUTh C
IIOMOIIIBIO 3aKOHA Xa00I1a.

2) Cer ot ranaktuku M32, npuHUMaeMbIil ceiiuac Ha 3emie, ObLI
HCMYIIEH NPUMEPHO 2,5 MIIH JIET Ha3al.

3) Jluneitnbiii pa3mep ranaktuku M33 Gosnbiie, ueM rajgaktuku [leus.

4) I'anaktrika WLM camas sipkasi B 9TOM CITUCKE.

5) Cpenu stux ranaktuk M31 Ha HeOe 3aHMMaeT caMyro OOJIBIIYIO
TJI0IIA/Ib.
Ortger: 235.

6. Ha pucyHnke npejicraBineHa nuarpamma I eprmmpynra — Paccerna.

BriGepute 1Ba yTBEpKIACHHUST O 3B€3[1aX, KOTOpPbIE COOTBETCTBYIOT
uarpamme.

1) 3Be3na berenbreiize OTHOCUTCS K CBEPXTUTAHTaM, MTOCKOJIBKY €€
paaunyc noutu B 1000 pa3 npessitaer paanyc ConaHua.

2) «Ku3HeHHbII LMK 3Be3/bl CHeKTpalbHOro kiacca K riaBHo
MOCTIeIOBATENbHOCTH 00Jiee KOPOTKUHM, YeM 3Be3bl CHEKTPaIbHOTO
KJ1acca B rimaBHOM 1TOCIIEJOBATEIBHOCTH.

3) 3BE3ABI-CBEPXTUTaHThl HMMEIOT OYEHb OOJIBIIYI0 CPEIHION0
IJIOTHOCTb.

4)3Be3na [leneO wumeer Ttemmepatypy mnoBepxHocTH 8550K wu
OTHOCHTCSI K 3B€3/]aM CHEKTPaIbHOTO Kiacca M.
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5) 3Be3na 40 Dpunana B oTHocHUTCS K OENIbIM KapiIuKaM, OCKOIbKY
e€¢ nuametp cocrtabisieT 0,014 nuamerpa CoJiHIIa U €€ CHEKTPAIbHBIN
Kjacc A.

OrBet: 15
7. Paccmotpute TabauIly, COIEPKAIIYIO CBEICHUS O IPKHUX 3BE3/1aX.
Paccrosinmue
Macca Paguyc

HaunmenoBanue | Temneparypa, 110 3Be31bI

(B maccax | (B pagmycax

3Be3/bl K
Counnna) Coanua)
(cB. rom)

Anbnebapan 3500 2,5 43 65
Anpranp 8000 1,7 1,7 17
berenpreiize 3600 15 1000 650
Bera 9600 2 3 25
Kamemma 5000 3 12 42
Kactop 10400 2 2,5 50
[Ipormon 6600 1,5 2 11
Crnuka 22000 11 8 260

BriGepute Bce BepHBIE YTBEPKACHUS, KOTOPbIE COOTBETCTBYIOT
XapaKTepUCTUKAM 3BE3/I.

1) 3Be3na [IponoH OTHOCUTCS K OEJIBIM KapIHKaM.

2) Pacctosinue no Anbraupa B 15 pa3 Mmenblie pacctosiHus 10 Criuky.

3) 3Be3nbl Kacrop u Bera npunaiexaTr Kk 0THOMY CHEKTPaIbHOMY
KJiaccy.

4) 3Be3na Kanenna sisnsiercs 3Be3oi tuna CosHILE.

5) ITnoTHOCTH 3Be3/bI Anbiebapan 6sn3ka K miaoTHocTH ConHIa.
OtBerT: 23

PacuéTHble 3a7aun:

1. Onpenenurte panuyc 3Be3nbl Bera, xotopas usmydaer B 55 pa3
oompiie sHeprun, yem Cousnie. Temneparypa nosepxuoctu 11000
K. Kakoil Bug nmena Obl 3Ta 3Be37a Ha HalleM HeOe, eciii Obl OHA
ceernia Ha mecte ConHna?
Ortger: 3Be31a Bera umeer paauyc B 2 pasa 6onbmmii, yem y Coinnia,
M03TOMY Ha HaieM HebOe oHa nMesa Obl BUJ CHHEro JHCKa C YIJIOBBIM
muamerpom 1°. Ecim Ob1 Bera cBeruna Bmecto ComHia, To 3emis
noy4ana Obl B 55 pa3 O0JbIIe S)HEPTUH, YeM TETephb, U TEMIIEpaTypa Ha
ee nmoBepxHocTH Obu1a 661 Beie 1000 °C. Takum o6pa3om, yCIOBUS Ha
Hallel rniaHere cTaiy Obl HE MPUTOJHBIMU JJIS JTIOOBIX (OPM KU3HU.

2. Bpluucnure JUHEWHBIH pa3Mep COJHEYHOTO TSTHA, €CJIH €ro
yriaoBoil guamerp paBeH 17,6". JIMHEHHBIM M yrioBOW pa3Mepbl
ComnHua COOTBETCTBEHHO paBHbI 13,92 - 10° kM, 32

Otser: 12760 k™.
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3. HOBaSI 3B€31a B MOMCHT BCIIBIIIKM HWMCEJIa BI/I,Z[I/IMyIO 3BG3I[HyIO
BennuuHy 3,2". Berauciure paccTostHEE 10 HEE, €CIIH M3BECTHO, UTO
OOJIBIIMHCTBO HOBBIX 3BE3]] ATOTO0 THMA HMEIOT a0COIIOTHYIO
3BE3HYIO0 BeauunHy —8".

Otset: 1700 nk.

4. KakoBa cpeaHsis IUIOTHOCTh KPAaCHOTO CBEPXTUTAHTA, €CIA €ro
muametp B 300 pa3 6osblne coHeuyHOTO, a Macca B 30 pa3 OoJblie,
yem mMacca Connua?

Otser: 1,6 10 kr/m®.

5. B cnupaiibHO# rajjakTHKE B CO3Be3IMU TpeyrojbHIKa HAOIFOa0TCS
nedenpl ¢ mepuoaoM 13 mHel, a UX BUAMMAS 3BE3HAS BEIMYUHA
19,6™. Onpenenure pacCTOSHHUE 0 T'aJaKTHKH B CBETOBBIX r0J1aX.

Vkaszanue: abconmoTHas 3Be3HAs BeIMYMHA Iedeuabl C yKa3aHHBIM

nepuoaoM paBaa M = — 4,6™.

Otger: npumepHo 2 250 000 cB. 1.

6. Ksazap umeet kpacHoe cmenienne Z = 0,1. Onpenenure paccrossHue
710 KBa3apa.

Vkazanue: Cunuratp, 4o noctosHHas Xabomna H = 70 km/(c-Mik).

Otser: 1,4 mipa. cB. J1.

7. Ckonbko pa3 3a Bpemsi cBoero cyuiectBoBaHusi CollHIIE yCHeno
00epHyThCs BOKPYT LeHTpa ["amakTuxu?
Ortgert: 20 pas.

8. TamakTmka ynansercst oT Hac co ckopoctbio 6000 km/c u HMeeT
BUIUMBIM yrimoBod pasmep 2°. Omnpenenure pacCTOSHUE J0
TaJIaKTHKH U €€ TMHEHHBIe Pa3Mephl.

Otser: 80 Mik, 47 KIIK.

9. B chekTpe rajakTUK{, KOTOpas HMEET BHAUMYIO 3BE3/HYIO
Benmunny 152", nmuaus Bomopoma (Ao = 656,3HM) cMmemieHa K
KpacHOMY KOHIy criekTpa Ha AL = 21,9uM. Belunciure ckopocThb
yJaJeHus TATAKTUKU U PacCTOsIHHUE 10 Hee.

Otsert: 10 4 km/c; 133 Muk.
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3. TexHonoruuyeckue Kaprbl

TEXHOJIOTUYECKAA KAPTA

Tema 3aHaTUA

MexaHnyeckasn pa6ora U MOUHOCTb. 3akoH COXPaHEHUA MexaHuyecKou JHepruun

Lenn

- W3yuntb noHATMA MexaHWuyeckas paboTa, MOWHOCTb, 3IHEPIUsA, KUHETMYECKas M NOTeHUManbHas 3Heprus, pabota
KOHCEPBATUBHBIX MU HEKOHCEPBATUBHbIX CUJT, U3YUNUTb 3aKOH COXPAaHEHMS MEXaHUYECKON IHEPTUK;

- chopMUPOBATL YMEHUE MPUMEHATb NPUOOPETEHHDIE 3HAHMA AR ONUCAHUA NPeobpa3oBaHUA IHEPTUM NPU ABUKEHUM TEN;

- chopMMpoBaTb YMeHMe pelaTb PACYETHbE M KAyeCTBEHHble 33afayM Ha pacyéT MexaHM4YecKoW paboTbl, MOWHOCTH,
KWHETUYECKOMN M NOTEHLMANbHON IHEPTMUM, HA 3aKOH COXPAHEHMS MEXaHWYECKON IHEPTUM

COAE]I))KaH ne Tembl

MexaHuyeckas paboTa, MOIWHOCTb, IHEPTUA, KUHETUYECKAs M MOTEHLMANnbHAA 3Heprus, 3aKOH COXPaHEHUA MexaHU4ecKoi
3Hepruu; 3HaYMMOoCTb JAHHOW TeMbl HA NPAKTUKE U B BbITY,

ABNAIOTCA OCHOBOIA AN M3yyeHus obuwenpodeccuoHanbHbIX AUCLUNIUH U MEXANUCLMUNINHAPHBIX KYPCOB:

ona..., MOK ...

cnoco6cTBYIOT popMUPOBaHMIO 06 MX KOMNETEHLMUIA:

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

npodeccUoHanbHbLIX KOMNETEHLUN:

MK ...

Tun 3aHATUA

KomGuHMpoBaHHOE 3aHsTHE

Oopmbl ®poHTanbHas; rpynnoBas; MHAUBUAYANbHAS
OpraHu3auum
yuebHoM
AEATENLHOCTH
MnaHupyembie Tunul
3 . obpa3oBarenb
Tanbl 3aHATHUIA JlesTenbHoOCTb NpenopaBarens JleAaTenbHOCTb CTY1EHTOB Hbie OLEHOUHBIX
MeponpuUaTHiA
pe3ynbTarbl

1.0praHu3aLMUOHHbI 3Tan 3aHATUA
CospaHue 1) [lpoBoAMT aKTyann3auuo 3HaHUM. 1) 3anonHatT Tabaudy.
paboueit Qopmynnpyer 3agaHne: 3anoaHUTb MyCTbie 3apaHue: 3anonHUTb MyCcTble CTPOKM Tabauybl | INEMEHTDI
06CTaHOBKM, CTPOKM TabANLbI 0K 01. B3anMOKOHTpOIb
aKTyanu3saumsa OK 04.
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MOTUBOB yyeOHOIA
AEATENbHOCTU W
yCTaHOBOK Ha
BOCNpUATHE,
oCMbICNIeHMe

Mposogut obcyxpaeHue MOYYEHHbIX
pe3ynbTaTos

2) 3agaet Bonpocsl. [TpoBogUT fEMOHCTpaLuio
onbiTa.

1. Mbl pabotaem — pewaem 3agauu. Kak Bbl
[lyMaeTe, C TOUKU 3peHus hM3uKKU paboTa B 3TOM
cnyyae cosepluaetca?

2. 0pmHaKoBylo M paboTy COBEpLIAT YENOBEK W
3KCKaBaTOp NpU pbiThbe TPAHLWEN, ECAU WUPUHA,
rnyouHa v [MHA TpaHwein ofMHAKOBbI? B yem
oTAMYMe oT paboTbl, KOTOPYI  BbINOJHUT
3KCKaBaTop M YenoBek?

3. Kak Bbl paymaeTe, 4YTO XapaKTepusyeT
Cnoco6HOCTb Tela coBeplaTth paboTty?

4, [lemoHcTpupyet nageHue rpy3a
NPUBA3AHHOTO K AUHAMOMETPY.

CraBuT npobnemy: Kak onpefenuTb 3HEPrUio
NPYXWUHbI JUHAMOMETPA, €CIM U3BECTHA ANWHa
HUTU U Macca rpysa?

HaspaHue EanHunua Gopmynbl
U3MepeHus
CK

Cuna TaxkectH H Fram=...

Cuna veo=-kx
ynpyroctu

Cuna TpeHus Fip =

Wmnynbe Tena =.."v

Umnynbe cunbl | H*c Ap=...*At

3aKoH -
COXpaHeHMs
umnynbca ans
Heynpyroro

yAapa

B3aumonpoBepka B napax
2) BbigBurarot npesnonoxeHus.
OtBeyatoT Ha BONpOCHI

0K 05.

NnK...

YcTHbIN
KOHTPONb
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3) [lpegnaraer crygeHTam cgopmynuposatsb
TEMY M LieIn ypoKa

3) GopmynupyioT TEMy 1 Lean YpoKa.
3anuceiBaloT Ux B TeTpajb

2. OcHoBHOM 3Tan 3aHATUA

®opmupoBaHue
HOBbIX 3HAHUI U
cnocobos
NeATeNbHOCTU

1) CoBMeCTHO ¢ 00yyaWMMUCA BbIBOAUT
chopmyny Ans onpegeneHns MexaHnyecKon
paborsi.

Gopmynupyetr onpejgeseHne  MexaHM4eCcKo
paboTbl KaK pu3NYeCKoi BENNYUHBI.

2) Oprauusyet paboTy B napax no
onpejeneHunio 3Haka paboTsl (paccMoTpeTs Bce
cayyau, B TOM Yucine, Korga pabora paBHa
HY/0)

3) Oprauu3yeT npoBepKy MoJy4eHHbIX
pe3yibTaToB UCCAEA0BaHNA.

4) 06BACHAET NOHATHE MEXAHMYECKON
MOLYHOCTH, KNHETUYECKOM IHEPTUH.

5) 06ecne4ynBaeT MOTMBAUMIO BbINOJHEHNS
3KCnepuMeHTa.

Oprauusyet rpynnosyio pabory.

llpegnaraert:

- pa3fennTbCA Ha YeTbipe KOMaHAbI;

- NPUCTYNUTb K pacnpeaeneHunio obs3aHHoOCTeNl
B KOMaHJe;

- BbINOJHWUTb 3ajaHusA MO ONpefieNeHunio paboTsl
CUNbI TAXKECTM U CUNbI YNPYTrOCTH.

Kaxpoii komaHge BbifaloTca 3afjaHus:

1. Cobepute yCTaHOBKY MO NpepjoXKeHHOMY
PUCYHKY;

2. MpoBepnTE U3MEPEHUA MACChl Ipy3a, BLICOTHI
noabema rpy3a (Unu yaoaMHeHUs NpyxuHbl);

1) CoBmecTHO ¢ npenojgaBaTenem BbIBOAAT
copmyny ana onpeneneHns MexaHu4ecKosi
paborTsi.

3anuceiBaloT  OnNpefeneHne  MexaHu4yeckou
paboTbl  Kak U3NYECKON Beu4YUHbI B
TETPaAb.

2) 06cyxparT B napax u 3anuchiBaloT B
TETPafb 3Ha4yeHns paboTbl B 3aBUCUMOCTH OT
3HAYEHUA Yria MeX [y BEKTOPOM CUJTbI U
nepemelyeHns.

3) OpuH cTypeHT (no xenauuio)
paccKasblBaeT 0 pe3ysbTatax UCCNe[0BaHuUA.
4) KoHcnekTupyror.

5) Ob6yyatowmecs pacnpefensoT no3numm u
BbIMONHAIT 3afaHunA B KOMaHfax.
(BbibupaltoT simgepa rpynnsl, cekpeTaps — ero

3ajava BCe 3anucCbIBaThb n cneanTb
3d BpeMeHeM; reHeparopa naen — OH
OTBEYaeT 3a npoeepeHune

JKCNEPUMEHTA; BbICTyNnawuero (OH oTBEYaeT
3d nNpe3eHTauuto KOHeYHOro pe3yanaTa).

Pabota B rpynnax no
npeanoXeHHoW Npobnembl:
1 KoMaHpa M 3 KoMaHpaa uccnepyiot pabory
CUNbI TAXKECTH

B pe3ynbTare npoBefieHHbIX IKCNEPUMEHTOB C
nagarowmum rpy3om obyyawowmecs noayyaoT
opmyny nna onpepeneHns paboTbl Cubl

nccnenoBaHuio

InemMeHThl
0K 01;
0K 02;
0K 04;
OK 05.
0K 07.

nK...

HabniopgeHune

B3aVIMOKOHTpOJ'Ib

HabnioaeHue 3a
XO/IOM
3KCnepuMeHTa
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3. Wcnonb3ya copmyny pana onpepeneHus
MexaHU4YecKon paboTbl, CUIbl TAXeCTU (Cubl
ynpyroctn — 3akoH [yka) BbiBeguTe dopmyny
ANA  onpefeneHus paboTbl CUAbI  TAXKECTH
(ynpyroctu);

4. 3annwute Qopmyny [na  onpepeneHus
paboTbl cunbl TAXecTM (ynpyroctu) B obuwem
BUAeE.

KoHyeHTpupyeT BHuMaHue Ha cobnwgeHnm
npasu TEXHUKN 6e3onacHocTu npw
BbINOJIHEHUN 3KCNEPUMEHTOB.

6) OpraHu3yer BbICTyN/eHne [BYX
npegcrasutenen rpynn.

7) lpegnaraet oTBeTUTH Ha BOMPOC:

Y1o obwero mexay paboToil CuAbl TAXKECTU U
CUAbl yApyroctu?

8) 06bACHAET NOHATHE NOTEHUNANIbHOM
3Hepruu.

9) [lpurnawaer K [OCKe OAHOrO CTYAEHTa,
KOTOPbIN BbINONHAN Onepexarlyee 3agaHme no
Teme: «McTopua OTKPbITUA 3aKOHA COXpaHeHUs
IHEPTUN».

10) CoBMeCTHO ¢ 0bYy4awWMMUCA BbIBOAUT
(popmyny 3aKOHa COXpaHeHNS MEXAHNYECKOM
3Hepruu.

®opmynupyert 3aKOH coxpaHeHus
MeXaHU4eCKo IHepruum.

11) lNpepnaraet oTBETUTH Ha BOMPOC:

byner 5y BbINONHATLCA 3aKOH COXpaHeHus
MEXaHU4ecKo#i 3Hepruu, ecim B cucTeme
[EACTBYIOT CHJIbI TDEHUA?

12) Oprauusyet npocMmoTp u 00CYXAEHUE
npe3zeHtaymn «lpakTuyeckoe npuMeHeHUe
3aKOHa COXpPaHeHUA 3Heprum B NOBCEAHEBHOW
XXW3HW U1 Ha NPOU3BOACTBEY

TAXECTU U 3anuChiBalOT BbIBOZ (pOopMynbl B
TeTpajAx.

2 KOMaHfAa M 4 KOMaHpa ucciepyloT paborty
CUIbI YNPYTOCTH

B pe3ynbTaTe npoBefeHHbIX IKCNEPUMEHTOB C
rpy30oM Ha npyxuHe obydarnlmuecs noayyaoTt
copmyny pna onpepeneHus paboThl CUbI
ynApyrocTy v 3anuchiBaloT BbIBOA (opMy/ibl B
TeTPagAx.

6) BeicTynnenue gByx npescraButene

rpynn.

OctanbHble 0bydarnumecs 3anucoiBaiT B
TETPafb MHOPMaLMIo 0 paboTe CuJbi
TAXeCTU (Cunbl ynpyroctu).

7) OTBeyaroT Ha Bonpoc.

8) KoHcnektupyior.
9) Cnywaiot, aHann3npyioT, JeNalT BbIBOAb,

3anuceiBaloT B paboyeii TeTpaam.

10) KoHcnektupyior.

11) OtBeyaioT Ha Bonpoc.

12) 06cyxpatoT, 3anUCchiBakOT B TETPadb
npuMepbl MpUMEHeHNs 3aK0OHa COXpaHeHus
JHepruu B cBoe# cneynanbHoCTu

130



3akpenneHue
U3YyYEHHOro
marepuana

1) OcyuwecTtBnsaer KOHTPOJIb 3a
MCCNIe[0BATENbCKON [EATEIbHOCTbIO  KaX[ou
rpynmsl.

[ob6yxpaeT K BbICKa3blBaHMIO CBOETO MHEHMS.
llpegnaraet:

- KaXJoW KomaHfe BKAlOYMTCA B paboTy no
co3aaHuio obobatowen cxembl no Teme «Buabl
3HEepPrunu. 3aKOH COXPaHEeHWUA MeXaHUYeCcKom
IHEprumy».

- pelnTb KaYeCTBEHHbIE U pacyeTHbIe 3aJauu.
3apauum ana 1 v 3 KomaHpabl

3apaune 1. OpuHakoBa AU cuna  TArU
3NeKTpOBO3a BO  BPEMA  pPaBHOMEPHOrO
ABUXEHUA Moe3/a N0 rOpU30HTaNbHOMY YHaCTKy
nyTM U B TOT MOMEHT, KOra noesjp Tporaercs ¢
MecTa?

3apaHue 2. Kakas paboTta coBepliaeTcs Ha
rMAPO3NEKTPOCTAHUMN B TEYEeHWEe roAa, eciau
CpeaHAn MOWHOCTb ee reHepartopos 2,5 MBT.
3apanue 3. Tponneibyc maccoi 15T Tporaetcs
C MecTa ¢ yckopeHuem 1,4 m/c’. Hailgute paboty
CUNbI TATM M paboTy CUAbI COMPOTUBNEHUA Ha
nepsbix 10mM nyTH, ecan Ko3IPpdhuLUEHT TpeHus
paBeH 0,02. Kakylo KMHETMYECKYI 3Hepruto
npuobpen Tponneidyc?

3apgaHne 4. Halntm  noTeHUManbHylo U
KMHETUYECKYIO 3Hepruw yyacTtka
o6opBaBLIErocs 3/JEKTPONPOBOJA MAaCCOMN 4K,
napatoouiero cBoOOAHO C BLICOTHI 7 M, Ha
PacCTofHUM 2 M OT NOBEPXHOCTU 3eMau.

3apaum ana 2 v 4 Komadgbl

3apaHue 1. C Kakoll Uenblo CcTeKNAHHbIE
NaMMoYKM YNaKoBbIBAlOT B KOPOOKM, BHYTpPU
KOTOPbIX HAXOANUTCA rohpUPOBAHHbIA KAPTOH.

1) lpepcrasnaT pe3ynbTartel CBoeH paboThi,
yyacTBYIOT B IUCKYCCUM

CoBMeCTHO € ApyrMmu KomaHpamu co3jarnot
knactep Ha pgocke «Bupbl 3Hepruu. 3akoH
COXPaHEHMUs MEXAHUYECKON IHEPTUMY.
KoppekTupyioT cBOM 3HaHUA Mpu peleHnn
KayecTBEHHbIX 3a4ay;
YcraHaBnmBaT npuYnHHO-
CBA3N;

Henatot 3anucu B TeTpagsx, Ha JOCKe;
BbinonHaloT paboTy no npuMMeHeHMI0 3aKoHa
COXpaHeHus  3Hepruv  JAs  peleHus
pacyeTHbix 3agad.

CNe[JCTBEHHbIE

JnemMeHThl
0K 01;
0K 02;
0K 04;
0K 05;

nK...

YcTHbIN
KOHTPO/b

YcTHbIN
WHOMBULYANbHbI
 onpoc

131



3apaHMe 2. OneKkTponoes, B  MOMEHT
BbIKJOYEHUA TOKA UMen ckopocTb 20mM/c. Kakoit
nyTb npoiiger noesp 6e3 BKAIOYEHWUA TOPMO30B
A0 MONHON OCTAHOBKW, €cnn Ko3dguuuneHt
conpoTtusneHua paseH 0,0057

3apaHue 3. KotnoBaHbl NOA CTONKM BO3AYLIHbIX
NIMHWIA 3neKkTponepeaay pa3pabaTbiBalOTCA B
OCHOBHOM OypuNbHBIMM MalMHaMU.
OnpepenuTtb BpemMs OypeHuUs OAHOTO KOTNIOBaHa,
ecnn pabota, 3aTpayeHHas Ha Oypenue 10
KOTnoBaHoB paBHa 29400 Mk, a MOWHOCTb
OypuabHo MawmuHbl 0,7MBT.

3apaHue 4. [Npn pemoHTe JI3M 3nekTpuK poHsaeTt
CYMKY C MHCTPYMEHTOM Maccom 4kr. Onpegenuntsb
BbICOTY, Ha KOTOPOI NPOBOAATCA paboTbl, €CAN B
MOMEHT yAiapa O 3eMJI0 CKOPOCTb CyMKW paBHA
5m/c.

2) OpraHusyeT npoBepky W 00CYxAeHUe
pewexusa 3aga4

2) BbinonHaotr  3agawme. Bo  Bpems
BBICTYNI€HUA APYrUX rpynn 3agatoT BONpoChl,
ANCKYTUPYIOT

3. 3aKn0YUTENbHBIA 3Tan 3aHATUA

logBepernune

1) lMogBoaMT uTOr YpOKa

1) OtBeyvaroT Ha BOnpoChI

nToroB paborsl |2) OpraHusyer peciekcuio  noayyeHHeix|2) Pegaexcupyiot 3IneMeHTbI
pe3ybTaroB OK 04
3) BbicTaBnseT u apryMeHTUpyeT OLeHKH 0K 05
4. 3apaHus ans CaMOCTOATENbLHOTO BbIMOJIHEHUS
840, 41, 43, 44, 45. Pewuntb 3apauun: Al, A2, A3 |3anuceiBatoT fJoMaluHee 3agaHmne InemeHThl
cTp.148. Ousmka. 10 knacc: y4eb. pns 0K 02
obuleobpa3oBaT.  opraHusauuii:  6a3oBblil 0K 05

ypoBeHb/ [.fl. Makuwes, b.b. byxosues , H.H.
Cotckuit; nopg pep. H.A. NapdeHTbeBon-4-€
n3g.-M.: lpoceeweHune,2018.-416c¢.
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TEXHOJIOTUYECKAA KAPTA

Tema 3aHATUSA

YpaBHeHue COCTOAHUA npealbHOro ra3sa. la30Bble 3aKOHbI

Lenu

V|3yl-IVITb ypaBHeHUe COCTOAHUA UaeasibHOTO rasa. V|3y‘-IMTb NOHATME U30NpoLUeCCa, ra30Bbl€ 3dKOHbI, CBA3b MEXAY NapaMeTpami
COCTOAHWNA ra3a B uaonpoueccax

CopepxaHue TeMbI

ona...,MoK...

MK ...

OU3nMYeCcKUin CMbICT YHUBEPCANbHOW ra30BOW NOCTOAHHOWM, DM3UYECKMIA CMbICA ynucna JlowMmnaTa, ypaBHEHNE COCTOAHMA
MAeanbHOro rasa, ra3oBble 3aKOHbI, MPAKTUYECKOe 3HaYeHWe 3HaHMI NO AaHHOW TeMe ANA NOBCELHEBHOMN XU3HK
ABNAIOTCA OCHOBOM ANl U3yYyeHuns obuwenpodeccuoHanbHbIX AUCUUNINH U MEXAUCLUIIMHAPHBIX KYPCOB:

CnocobCcTBYIOT (hOPMUPOBaHUIO OBIYMX KOMITETEHLMIA:
OK 01, 0K 02, OK 03, OK 04, OK 05, OK 07.
Cnocobc¢TByIOT (hopMUPOBaHUIO NPOGPECCHOHANIbHBIX KOMITETEHLNIA:

Tun 3auATUA

KomGuHupoBaHHoe 3aHaTHe

Oopmbl OpoHTanbHas; rpynnoBas, UHAMBKUAYANbHAsA
OpraHu3auum
yuyebHoM
AeATenbHOCTU
JTanbl 3aHATUI JleatenbHocTb NnpenofaBarens JleatenbHocTb CTyAEeHTOB lnaHupyembie Tunbl
obpasoBatenb | OLEHOYHbIX
Hble MeponpuaTum
pesynbTathl’

1.0praHn3aumMoHHbIA 3Tan 3aHATUSA
Co3panue 1) pusetcTBUE 06YYalOLMXCA 1) lpusetcTBue npenogasartens 3IneMmeHTbI
pabouei 0K 01.
obcTaHoBKM, [1nsa TOro, 4T0ObI NO3HAKOMUTLCA C TEMOM OK 04.
aKTyanu3auus CErofHALHEro ypoka Ham Heob6Xxog1MMO 0K 05.
MOTUBOB YY4€OHOW [BCMOMHUTb NOHATUS, POPMYJIbI, U3yYeHHbIE HaA YCTHbIN
AEATENLHOCTU U |MpefblayL X YpoKax. (hpOHTaNbHBbIW
YCTAHOBOK Ha 2) OpraHn3yeT ¢poHTanbHbIN 0NPOC 2) OTBeyaloT Ha nocTaBaeHHbIE BOMPOCHI onpoc

7 MnaHmnpyemble npeameTHble pe3yabTaTbl NpeacTaBaeHbl B ONOPHbIX KOHCNEKTax MO COOTBETCTBYIOWMM pa3genam.
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BOCNpUATHE,
OCMbIC/IEHUE

4) 3apaet Bonpoc:

- Kak e mexay coboii cBs3aHbl JaBneHue, oobem
“ Temnepatypa’

5) lpegnaraet BbiBecTH ypaBHeHne KnaneipoHa.
6) Mpenogasatenb npoBepAeT NpaBuIbHOCTb
BbIBO/A YpaBHEHUA

7) Mpurnawaet k gocke ABYX CTYAEHTOB, KOTOPbIE
BBIMONHANY ONepexarolymne 3ajaHua o Temam:
«McTopua oTKpbITUA ypaBHeHUA MeHpeneesa-
KnanenpoHay, «[pakTuyeckoe npuMeHeHne
ypaBHeHua MeHpeneeBa-KnaneipoHay.

8) OpraHu3syet paboTy B rpynnax ¢ y4e6HUKoM

4) OTBeyaloT Ha BONpoC
5) BeiBogAaT ypaBHeHne KnanevipoHa
6) co061akT 0 MONyYeHHbIX pe3ysbTarax

7) Cnywatot, aHanu3npyioT, AeNalT BbIBOJbI,
3anucbiBatoT B paboyesi TeTpagm

AkTyanu3aums 1) ®opmynupyet npobemy: 1) lpuHumaloT yyactue B 06CyKaeHNN InemeHThI
MOTUBOB y4ebOHOI |HalNTu obLwyto 3aBucumMocTb (hopmyny), npobaemMHoro Bonpoca. 0K 01.
AEATENLHOCTU U |CBA3bIBAIOLLYIO MEXAY OO0 TpU BbigBuraroT pa3inyHbie runoressl 0K 02.
YCTaHOBOK Ha MaKpOCKOMMUYECKME BEINYUHBI. OK 04.
BOCNpUATHE, 2) Opranusyert ¢ 0by4anMMucs COBMECTHOE 2) 06cyxparT, COBMECTHO C OK 05.
OCMbIC/IEHUe (opmynuposaHue Tembl 1 Lenei ypoka. npenogasarenem popmyaupyoT Temy ypoka
3afgaet MOTUBALMOHHbIE BONPOCHI 1 Ljenu, 3anucbiBaroT B paboyyio TeTpagb
- Y10 HOBOrO A X04y y3HaTb Ha ypoke?
- 3HaHWA paHHOW Tembl 6yayT M BOCTpe6GOBaHbI B
Bawemn NpopeCccUoHanbHON feATeNbHOCTN?
2. OcHOBHOM 3Tan 3aHATUA
®opmupoBaHue 1) [pegnaraet HalT1 KOHLEHTPALUIO MOSIEKY 1) BbiyncnanoT KOHLeHTpayumo Monekyn InemeHThI
HOBbLIX 3HAHWIA U |11000r0 MAEATbHOr0 ra3a npy HOpMasnbHbIX MAeanbHoro rasa, paBHyio 2,7-10°m™ 0K 01.
cnocobos yCI0BUAX. 0K 02.
neaTenbHOCTU 2) BBoguT noHATHe noctosiHHoM Jlowmnnata, 2) KoHcnektupyior. 0K 03
06bACHAET €€ U3nYeCcKuii CMbICII. OK 04.
3) CoBMeCTHO ¢ 06yyaloWMMUCA BbIBOAUT 3) CoBmecTHO c npenojaBaTesnem BbIBOJAT OK 05.
\ypaBHeHUe COCTOAHUA UAEANbHOrO rasa. \ypaBHeHue COCTOAHUA eaNbHOro ra3a u 0K 07.
Bsogut popmyny u 3HayeHne yHuBepcanbHou popmynupyioT pusnyeckuit cmoicn
ra3oBos NoCTOAHHON. \yHUBEpCcabHOM ra3o0B0M MOCTOAHHOM. MK....

YeTHBIN
KOHTPOJIb
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Paz6busaert obyyarowmxca Ha 3 rpynnsi (no pagam)
1 pa3faéT KapTouKu C 3a[JaHNAM:

1 KapToY4Ka:

1. Wcnonb3ys naparpag yyebHuka, 3anucatb
ypaBHeHue KnaneitpoHa aas usonpouecca,
COOTBETCTBYIOLLErO COCTOAHUIO
TEPMOAMHAMUYECKON CUCTEMbI MPU MOCTOAHHON

Temneparype. 3anosHNUTb Tabaunuy

locTtoan | HassaHue Ceasb mexgy  |[pacdpukm
HbIW  [M30Mpolecca ApYrumu
napametp| (3aKoHa) napameTpamu
(maTemaTuyeckoe
BblpaeHue)

2 KapToyka:
1. Wcnonb3ys naparpad y4yebHUKa, 3anucathb

ypaBHeHMe KnaneipoHa aas usonpouecca,
COOTBETCTBYIOLLIEFO COCTOSAHUIO
TEPMOJUHAMUYECKO CUCTEMBI NTPU NOCTOAHHOM
naBfaeHnn. 3anonHuTL TabnuLy

MoctoaH | Ha3BaHue CeAsb mexay Mpacukm
HbIW  |M30MpoLecca ApYrumu
napametp| (3aKoHa) napameTpamu
(maTemaTuyeckoe
BblpaeHue)

8) 3anonHawT TabanLy B TETPaU Mo
KapTouke

3 kapToukKa:
1. Wcnonb3ys naparpad yuebHWKa, 3an1catb

ypaBHeHue KnaneipoHa ans usonpouecca,
COOTBETCTBYIOLLETO COCTOAHUIO
TEPMOJUHAMUYECKOW CUCTEMbI TOCTOAHHOM
06bEMme. 3anonHUTL TabanLy

B3anMoOKOHTpOIb
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BbIpaXeHue)

MNoctoaH | Ha3BaHue CeAsb mexay Mpacdukm
HbI  |M30MpoLecca ApYrumu
napameTtp| (3aKkoHa) napameTpamu
(maTemaTuyeckoe

9) BeicTynnenue Tpex npegcraButene
rpyni.

OctanbHble 0byyYarnLmecs 3annuceiBaioT B
TETpagb MH(popMaLMIo 0 ra3oBbiX 3aKOHAxX

3akpenneHue 1) Opranuusyet peuieHue rpagpudeckmx n 1) Pewatot 3agaym InemenTtsl | CamonpoBepka

U3YyYEeHHOro pacyetHbix 3agay. OK 01. no Kniouy.

matepuana 2) lpoBepsAeT peleHne pacyeTHbIX 3agay 0K 04. OueHka
OK 05. pelweHus
0K 07. pacyeTHbIX
NK1... 3ajay

3. 3aKkniounTenbHbIM 3Tan 3aHATUA

MopBepeHune 1) MogBoauT utor ypoka. Beictasnaet oyenkn 3a |1) Cnywaiot InemMeHThl

UTOroB pabotel  [paboTy Ha ypoke 0K 01.
OK 04.

2) Opranu3syet pegnekcuio. 2) Pepnexcupyror OK 05.

3) 3agaet Bonpocsl. OpraHu3syet obcyxneHue:
- Kakue 3HaHus faHHol Tembl 6ynyT
BOCTpe6OBaHbI B Balleil npodeccuoHanbHoMi
neaTenbHoCcTU?

3) OtBevyartoT Ha Bonpoc

4. 3alaHnA AN CaMOCTOATENIbHOTO BbINOAHEHUSA

863. PewnTb 3agaun A1-A3, cTp.211.

®u3nka. 10 knacc: yueb. ans obuieobpasosar.
opraHu3auuii: 6asosbiit yposeHs/ I'.A. Makuwes,
b.b. byxosues, H.H. Cotckuin; nog pep.

H.A. NapdeHTbeBor — 4-e U3a., — M.:

MpoceeweHune, 2018. — 416 c.

3anuceiBarT 3aaHna gna
CaMOCTOATE/IbHOIO BbIMONHEHUS B TETPajb
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TEXHOJIOTUYMECKAA KAPTA YPOKA

Tema 3aHATUSA

Tennosoe paciinpeHne Tsepabix 1ejl U Kugrocren

Llenu

- chopMMpOBaTb MOHATUA: TENNOBOE PaclIMpeHUe Te, TeMnepaTypHbI KO3QPULMEHT NMHERHOrO pacliMpPeHUs, TEMNEPaTYPHbI
K03 pULUMEHT 06BEMHOTO pacluMpeHns;

- U3y4nTb hopMybl pacyeTa KO3 ULUEHTOB TMHENHOTO U 0OBEMHOTO paclmnpeHus, GopMyy Ux CBA3M;

- chopMUPOBATL YMEHWE PELIATH PACYETHBIE M KAYECTBEHHbBIE 3ala4MW Ha PAcYeT IMHENHBIX U 0OBEMHbIX U3MEHEHWUIN TBEPAbIX 1
KUKUX TEN NPU U3MEHEHWUU UX TEMNEpaTypbl

Cop,epmaHMe TEMbI

®u3nyeckas npupoaa TeNNOBOr0 paclUpeHuns Ten, TeMnepatypHbii Ko3QOULNEHT NMHENHOTO pacluMpeHus, TeMNepaTypHbIN
K03ppUUMeHT 06BEMHOTO paclumpeHus, hopmyna CBA3M Ko3hhULMeHTa IMHEHRHOro U 06BLEMHOTO paclIMPeHUs; 3HaYeHue
TENNOBOrO paclMpeHuns Ten B NPUPoAe U TEXHWUKE; NPAKTUYECKOe 3HaYeHMe 3HAHUI N0 JAHHON TeMe ANA NOBCEAHEBHOM N3HHU
ABNAIOTCA OCHOBOM ANl U3yvyeHus obwenpodeccuoHanbHbIX AUCLUUMINH U MEXAUCLUTINHAPHBIX KYPCOB:

ong...,MmaK...

€nocobCcTBYIOT (hOPMUPOBaHUIO OBIYMX KOMTETEHLMIA:

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

€nocobcTBYIOT (hOpMUPOBaHUIO MPOPECCMOHANBHBIX KOMIETEHLMIA:

MK 1...

Tun 3aHATUA

KOM6VIHVIpOBaHHOE 3aHATHE

Oopmbl OpoHTanbHas; rpynnoeas, MUHAUBUAYANbHAS
opraHu3auum
yuebHoM
AEeATENbHOCTH
JTanbl 3aHATUI JleatenbHocTb NnpenofaBarens JleatenbHocTb CTyAEHTOB Mnanupyembie Tunb
obpa3oBatenb| OLEHOYHbIX
Hble MeponpUATHiA
pesynbrarhl’®

1.0praHu3ayMoHHbIN 3Tan 3aHATUA
Co3paHue 1) lpusetcTBue 06yYarOLUXCA. 1) lpusetcTBue npenogasarens
paboueit AneMeHTbI

8 MnaHmnpyemble npeameTHble pe3ynbTaThl NpeacTaBAeHbl B ONOPHbIX KOHCNEKTax N0 COOTBETCTBYHOWMM pa3genam.
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obcTaHoOBKM, [ins Toro 4t06bI MO3HAKOMUTLCA C TEMOM OK 01.
aKTyanu3sauus CErofHAWHEro ypoka Ham HeobxoaumMo OK 04.
MOTUBOB BCMOMHUTb NOHATUA, POPMYIbI, U3YHEeHHbIE Ha OK 05.
yuebHoMm npeablaywmx ypokax. 2) 0TBeyaloT Ha BONpochl pu3nyecKoro B3anmokoHTpob
peatenbHocTu u | 2) lpoBoguT pusndecknii JUKTaHT no AnkTauTa. [lpoBepatoT paboTsl Apyr Apyra.
YCTAaHOBOK Ha BapuaHTam. OpraHu3yeTt B3auMONpOBEPKY. Bonpocsbl 2 BapnaHTa:
BOCNpuUATHE, Bonpocsl 1 BapuaHTa: 1. MpaBunbHOE pacnonoXeHue 4acTuL, B
OCMbIC/IEHUE 1. Tena, aToMbl AU MONEKYNbI KOTOPbIX KpucTannax Ha3blBaoT... YCTHbIN

3aHMMAIOT onpefeneHHble, yNopAA0Y€eHHble 2. OAMHOYHbIe KpUCTanbl Ha3blBaKOTCA. .. KOHTpPO/b

MONOXKEHUA B NPOCTPAHCTBE HA3bIBAOTCA. . 3. BHelwHe TBepable Tenia, He nMeloLne

2. 3anuwuTe BUAbl KpUCTaNANYeCKNUX peLueTOK. KpUCTaNNM4YeCcKoro CTpoeHus,

3. TBepable Tena, cocToslue U3 60bWOro Yucna |HasblBaloTCs. ..

ManeHbKUX KPUCTANIMKOB, Ha3blBalOTCA. .. 4. He 3aBUCMMOCTb U3NYECKUX CBOWCTB OT

4. 3aBUCUMOCTb HU3UYECKUX CBONCTB OT HanpaBiIeHUA BHYTPU TBEPAOrO Tena

HanpaBieHMA BHYTPU KpPUCTanNa Ha3blBAeTCA... |Ha3blBaeTCA...

5. EcTb M onpepeneHHas Temnepatypa 5. N3meHeHMe, hopMbl M 00bEMA TeNa

nnaBaeHus: Ha3blBaeTCA...

a)y amopHbIx Ten? 6. ledbopmauus, KoTopas He ucyesaert

0) y KpUcTannuyeckux Ten? nocne npekpaweHuns 0eiCTBUA BHELWHNUX

6. ledbopmauus, KOTOpasa NONHOCTbIO UCYe3aeT  |CuMA, HAa3blBaeTCA. ..

nocae npeKkpaleHna 4enCcTBUA BHEIWHNX CUA, 7. Nepeuncnute Bupbl fedopmaLmii:. ..

Ha3blBaeTcA.. =01,

7.5 =..e|¢ =F/S

8. e=Al/.. 10. Y10 xapakTepusyet mogynb HOura?

9. [E] =...

10. Y10 nponcxofuT C TBEpAbIM TEIOM, KOTfa

MexaHM4yeCcKoe HanpsXeHne focTuraeT npegena

NPOYHOCTU?

3) OTBeTHI ¥ KPpUTEPUY OL|EHKU MOABAAIOTCA HA 3) YuactsyioT B 06CyHBEHUN OTBETOB

3KpaHe.

OpraHu3yeT 06CyxaeHne 0TBETOB
AkTyanusaums 1) 3apaet npobaemHbiii BONpoc: 1) llpuHumMaloT yyactue B 06CyxaeHUn JInemeHTHI
MOTUBOB Moyemy Npu MOHTAXe NIMHWUIA 3eKTponepeaayn | npobiemHoro Bonpoca. 0K 01.
yuyebHom NpoBojJa Mexay hepMaMun He HATArMBAIOT, A BbigBuraior pasandHeie runote3bl 0K 02.
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DEeATENbHOCTU U
YCTAHOBOK Ha
BocnpuaTue,
OCMbIC/IEHUe

AeNawT ¢ 3amMeTHbIM npoBucom? OT yero 3aBUCuT
Be/MYMHa 3Toro nposuca? (Pepma - nnockas
KOHCTPYKLMSA, COCTOAWASA U3 COeLUHEHHbIX
MexKay co60M OTAENbHBIX CTEPXKHEN UK AUCKOB,
nepeKpbIBaOLWAA OTBEPCTUE MEXY ONOPaMK U
nepeaanllas Ha nocaefHne BOCNPUHUMAEMYIO
€10 Harpy3Ky, OCHOBHble 3/1eMeHTbl (hepMbl
paboTaloT Ha pacTAXKEHUE CKaTUE)

2) Oprauusyert ¢ 0by4anuuMucs COBMECTHOE
opmynnpoBaHme TemMbl M Lieei ypoKa.

3apaeT MOTMBALMOHHbIE BONPOCHI:

- Y10 HOBOrO A X04y y3HaTb Ha ypoke?

- 3HaHUA faHHOW TeMbl ByAYT U BOCTpebOOBaHbI B
Ballei npodheCcCMOHANbHOW AeaTenbHOCTU?

2) 06¢cyxparT, COBMECTHO C
npenogasartesiem GopMyaupyIoT TEMY YpoKa
¥ LieIn, 3annUChIBaKOT B paboyyio TeTpajb

0K 04.
0K 05.

YcTHbIN
KOHTPONb

2. OcHoBHoO# 3Tan

3aHATUA

®opmuposaHue
HOBBIX 3HAHUI U
cnocobos
NeATeNbHOCTU

1) lemoHCTpupyeT onbIT: pacimpeHmne TBEPAbIX
TeN1 NPy HarpeBaHuu (Wwap ¢ KONbLOM).

OpraHusyet gucKyccuio no Bonpocam:

- [Moyemy wap nocne HarpeBaHUsa He npowen B
KO/bLO?

- YTo NpomnCxopuT C Tenamu Npu HarpeBaHum u
oxaaxaeHun?

- Moyemy Tena pacwupsaioTca? Yto usmeHsercsa y
Tena B npouecce paclwupeHuna?

- 0aMHAKOBO NK pacWwMpaloTCca Teia npu
HarpeBaHWM Ha OIHO M TO Xe YWUCNO rpafycoB?
2) [lemoHcTpupyeTt onbiT: paciumpeHume
Hugrocten

npu HarpesaHuu (yBeandeHue ypoBHA BOSbI B
Konbe c Tpy6Koi).

B xopge obcyxpaeHns BBOAUTCA NOHATHE
TENJI0BOro paclmnpeHns Tes, npumepbl
paclmpeHus Te, Bufibl Ten10BOro pacliupeHus.

1) HabnoaatoT JEMOHCTPALMOHHbIN OMbIT.
YuacTByioT B gMCKyCCcum, OTBEYAIOT Ha
BOMPOCHI.

2) KoHcnektupytoT: onpeseneHune
TEN/0BOro paclinpeHns Ten, Bujbl
TEN/0BOro paclmpeHus.

IneMmeHTHI
OK 01.
OK o02.
OK 03.
OK 04.
OK 05.
OK 07.

nK ...

YcTHbIN
KOHTPO/b
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3) BBoguT noHATHE NUHENHHOrO paclinpeHuns
TBEPAbIX TEN.

Gopmynupyet onpepeneHue ko3 duuymeHTa
JIMHEHOTO pacliupeHuns, 0bbsaCHAET ero
dopmyny.

4) CoBMECTHO C 06yHaloWMMUCA BbIBOAUT
popmynbi:

a) 3aBUCUMOCTb [IMHbI TBEPAOTO TENa OT
TemMneparypsl;

6) anuHa Tena npu nboM Temneparype.

5) BBoguT noHATHE 06bEMHOE paclumpeHmne
TBEPAbIX TeJ.

PopmynupyeT onpeaenerne koshduuymeHTa
00BEMHOr0 pacliMpeHUs, 0ObACHAET ero
dopmyny.

6) CoBMeCTHO ¢ 06y4arIUMNCA BbIBOGUT
popmynei:

a) 3aBUCUMOCTb 06beMA TBEPAOro TeNa OT
TemnepaTypsl;

6) 06beM Tena npu n06oI TemnepaType.

CoBMECTHO ¢ 06yyYarWMMUCA BLIBOAUT hopmyay,

CBA3bIBAIOLLYI0 KOIPPULMEHTHI IMHENHOTO U
00BEMHOrO paclunpeHus.

7) OpraHu3yet paccMoTpeHue BOnpoCcoB:
WN3meHeHMe NAOTHOCTH TeA NpY U3MEHEHUM
Temneparypbl.

TennoBoe pacwupeHmne XUAKOCTEN.

8) lNpurnawaert K JOCKe CTY€HTA, KOTOPbI#

BbITNOJIHAN onepexawujee 3ajaHne: COO6I.L[eHI/Ie
Ha Tremy «0cobeHHOCTH TeNn0Boro pacuinpeHuns

BOAbI».

3) Cnywaiot, aHaAU3UPYIOT, 3aNUCbIBAIOT B
paboueii TeTpaam.

4) CoBMecTHO ¢ npenojaBartesiem BbIBOAAT
popmynsl.

5) Cnywarot, aHaAnU3npyIoT, 3aN1CbIBalOT B
paboyeii TeTpagu.

6) CoBMeCTHO ¢ npenojaBatesiem BbIBOAAT
gopmyneil.

7) Cnywarot, aHanu3npyioT, genaioT
BbIBOZbl, 3aMMUCbIBAIOT B paboyesi TeTpaau.

8) BoicTynnenune goknagynka: coobujeHume
Ha Temy «0co6eHHOCTY Tena0Boro
pacumpeHns Bogbl».

Cnywarot, aHanu3upyioT, 3annCbiBalT B
paboyeii TeTpagu.

9) BbINOAHAIOT IPOCMOTP MPE3eHTaLnHn,
Y4acTBYIOT B IMCKYCCUM
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9) OpraHn3yeT npocMOTp Npe3eHTaymmn Ha Temy:
«3HayeHme TennoBoOro paclunmpeHns Tea B
npupoge u TeXHUKey.

OpraHusyeT AUCKYCCHIO MO BONPOCaM:

- Kak cBsA3aHa Balla cneymanbHOCTb C TEMON
Halero 3aHATUA?

- [ne B Bawew cneymanbHOCTA MOXHO BCTPETUTD
TennoBoe M 06beMHOE paciunpeHmne?
Bo3zBpatujaercs k npobaemHoMy BOnpocy

3akpenneHue
U3YYEHHOTO
maTepuana

1) lpepnaraet pewnTs Ka4eCTBEHHbIE 1
pacyeTHele 3afja4v no rpynnam. 3HaKOMUT C
ycnoBuem.

1w 3 rpynna.

1. MpoBoga 3neKTpUbULUPOBAHHBIX KENEe3HbIX
AOPOr HAXOAATCA B HATAHYTOM COCTOAHUM C
NOMOLLbIO CUCTEM BIOKOB C rpy3amu, HO He
3aKpenaTca HenoABUXKHO? lNoyemy Tak
penaiwoTt?

2. NoyeMy npu TOYHbBIX U3MEepPEHUsX 0bpaLaioT
BHMMaHWe Ha TeMnepaTypy maclwTaba?

3. 0gMHAKOBO NN MEHAIOTCA NPU HAarpeBaHum
pa3mepbl CMJIOWHOrO CTEPIKHA W TPYOKK, ecnn y
HWUX OAMHAKOBbIE JUAMETP U AjINHAT

4. [lnaTMHOBaAA NPOBOOKA AAMHON 1,5 M
HaxoguTca npu Temnepartype 0 °C. Mpw
NpoNyCcKaHWM 3NEKTPUYECKOrO TOKA OHa
packanunacb U yaamHunace Ha 15 mm. [lo kakoi
TemnepaTypbl 6bia HarpeTa NpoBoioKa? o = 9e
10 10° K*

5. B )Kene3HoJ0pOXKHYI0 LMCTEPHY NOrpY3uIK
HedTb o6bemom 50 M’ npu Temnepatype + 40 °C.
Kakoit 06beM HedTU BbIrpy3nau, ecau Ha
CTaHUMM Ha3Ha4yeHUs TeMnepaTypa Bo3ayxa bbina
—40 °C?

1) Pewatot 3agayun B rpynnax

INeMeHThl
OK o01.
OK 03.
OK 04.
OK 05.
0K 07.

MK ...

OueHka pelweHus
KayeCTBEHHbIX 1
pacyeTHbIX 3afay
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2 u 4 rpynna.

1. Kakne Tpe6oBaHuMs Haf0 NpeabsBUTb K
NpPOBOJIOKE, KOTOPYIO BNauBatoT B CTEKIO
anekTpnyeckon namnol? Moyemy?

2. YToObl BbIBEPHYTbL CTApPbIIA 3aP)KaBIEHHbII
BMHT, ero HarpesaloT nasnbHukom. Korga BUHT
OCTbIHET, OH Ierko BbiBUHYMBAeTCA. Kak
00bACHWTb 3TO ABNEHKE?

3. MopwHM uMANHAPOB ABUraTENEN 0ObIYHO
AeNAlTCA U3 TOTO e MaTepuana, Yto U CTEHKM
umnuHapos. Noyemy?

4. ene3HoLOPOXKHbIE PeibCbl UMEIT ANUHY 25
M W U3roTOBJIEHbI U3 CTaNU. Kak U3MeHAeTCA nx
AJMHA, €CNU TOA0BbIE U3MEHEHUA TeMNepaTypbl
koneb6niotcsa ot 30 o -30 °C?

5. 06bem 6eToHHOI NanTbl Npu Temnepatype 0 °C
cocTaBnfieT 2 M. Ha cKonbKo yBennumuTcs ee
o6bem Npu NoBbiWeHUKU Temnepatypbl Ao 30 °C?
KoaddunumeHT nuHeNHOro pac wupeHns 6eToHa
a=1,2 ¢ 10° K*

2) Oprauusyet 06CyxjeHne KayeCTBEeHHbIX
3agad.

[lpoBepser peiweHue pacqeTHbix 3aga4

2) [llpeacrasnawnTt  pesynbtatel  CBOEW
paboTbl, y4acTBYIOT B AUCKYCCUN.
KoppekTtupyioT cBoM 3HaHusA npu peleHum
KayeCTBEHHbIX 33/jay.

YcraHaBanBalT  NpUYUHHO-CNE[CTBEHHbIE
CBA3MN.

[enaiot 3anucu B TeTpagax, Ha fOcke

3. 3akniouuTeNbHbIN 3Tan 3aHATUSA

MopBepeHue
UTOroB paboTbl

1) MopBoauT utor ypoka. BeictaBnser oyeHky 3a
paboTty Ha ypoke

2) OpraHun3yet pegnekcuio.

3) 3apaet Bonpocsl. OpraHn3syet obCyxjeHue:

1) Caywaror

2) Pegpnekcupyrot
3) OTBeyaloT Ha BOnpoc

IneMeHTbl
OK o1.
OK 04.
OK 05.
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- Kakue 3HaHus gaHHOM Tembl GyayT
BOCTpe6OBaHb! B Balleil npodeccuoHanbHoMl
AeATeNbHOCTMH?

4. 3apaHua ANa CaMoCTOATENbHOrO BbINOJHEHUS

88.4. Pewwntsb pacueTHble 3agaum No7, Ne8, N°10, | 3anuceiBaroT 3aganmna ana

KayecTBeHHyto 3apayvy N9, cTp.175. CaMoCTOATE/IbHOIO BbIMOJIHEHMUSA B TETPAb
Imutpunesa, B. ®. ®usnka pgna npodeccuin n
cneuuanbHOCTeN TeXHUYeCcKoro npodunsa:
yuyebHMK Ans 06pa3oBaTeNbHbIX YYpexaeHui
HaYanbHOro u cpegHero NpotheccMoHanbHOro
obpasoBaHus / B. ®. mutpuesa. — 2-e usg.,
ctep. — M.: U3patenbckuit LeHTp «Akapemusay,
2017. - 448 c.

TEXHOJIOTUYECKAA KAPTA

Tema 3aHaTUA

Tennossie geuratenn. KI1J] rennooro gsurarens

Llenu

- PacKpbiTb pU3NYECKME NPUHLMNBI AENCTBUA TEMNOBLIX BUTaTENEH;

- BbIBECTU popmyny ans pacyeTa KoaduumeHTa Nnose3HOro AeiCTBUA TENNOBOFO BUraTeNs;

- chopmupoBaTh NpeAcTaBieHne 06 yCTPONCTBE U NPUHLMNE AeNCTBUSA TENJOBbLIX ABUraTeNeil U noHATMe 06 MAeanbHoOM
TennoBoi mawwunHe KapHo;

- paciUpuUTb 3HAHUA N0 IKONOTUYECKUM NPobeMaM UCNONb30BAHWUSA TENJIOBLIX ABUraTeNEN

CopepikaHue TeMbl

Tennosoit aeuratens. Buabl TennoBeix asurateneit. MpuHuMN AeidCcTBUA TENNOBLIX ABUraTeneit. Ponb Harpesatens,
X0N10AUNbHUKA U paboyero Tena B TennoBom asuratene. Koadduument nonesHoro pgeiicteus (KMNLA) tennosoro gsuratens.
MakcumanbHoe 3HauyeHue KM TennoBbix gBurateneit. Tennosbie ABUTaTENM U OXpaHa OKPYKaloLWen cpeabl

ABNAIOTCA OCHOBOW ANA U3y4YeHUs obulenpodeccoHanbHbIX AUCLUMIUH U MEXAUCLUNAUHAPHBIX KYPCOB:

ona... MaK...

cnoco6cTBYIOT hOPMUPOBAHUIO OOLUX KOMNETEHLIUNA:

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

Cnoco6CTBYIOT HOPMUPOBAHUIO MPOdECCHMOHANbHBIX KOMMNETEHLU:

nK ...
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Tun 3aHATUA

KombuHMpoBaHHOE 3aHATHUE

Gopmbl ®poHTanbHas; MHAMBKUAYANbHASA; FPyNNoBas
opraHusauyum
yuebHoM
AEATENbHOCTH
JTanbl 3aHATUA JlesaTenbHOCTb NpenoaaBaTens [leatenbHOCTb CTYyEHTOB lnanupyemsbie Tunol
obpa3oBatenb| OLEHOYHBIX
Hble MeponpuaTun
pe3ynbTarhi
1.0praHn3aumnoHHbIN 3Tan 3aHATUA
CospaHue 1. OpraHu3yet Ha4yano y4ebHoM AEATENLHOCTH. 1. Mo6unu3yoT cBOM BoJIeBble Ka4eCTBa INEeMeHTHI YcTHbIN
paboueit Co3paér IMOLMOHANbHbIN HacTpoui Ha|ans pabotsl. OK 01. thpOoHTanbHBIN
00CTaHOBKM, COBMECTHYI0 pabory. 0K 02. onpoc
aKTyanu3aymsa 2. OpraHu3yet akTyanusauyuio 3HaHui no Teme|Z2. AKTMBHO OTBEYalT Ha BOMPOChI OK 03.
MOTUBOB yueOHOMN | «BHYTpeHHAs  3Heprus  upaeanbHoro  rasa.|npenogaBaTesis. OK 04.
AeATeNbHOCTU M |YpaBHeHMe Tennoeoro 6anaHca. lepsBoe Havano OK 05.
YCTAaHOBOK Ha | TEpMOAMHAMMUKMN, Btopoe Havano
BOCNpUATHE, TEPMOANHAMUKNY.

OCMbICNIeHHne

®poHTanbHbI onpoc.
1. Kak onpepfenutb W3MEHEHWE BHYTPEHHEN

3HEprum COrnacHo nepBomy 3aKOHY
TEPMOAMHAMUKM?

2. Ha uto pacxopyetcs, cornacHo nepBomy 3aKoHy
TEPMOAMHAMUKMY, KONM4ecTBO TENoThl,

nepeaaHHoe cucrteme?

3. Kakoit npouecc Ha3biBaeTca aguabaTHbiM?

4, Cdhopmynupyiite nepebIi 3aKOHa
TEPMOAMHAMUKM.

5. 3a cyeT KaKkoil aHepruu cosepliaeTca paborta
npu agnabaTHOM pacliMpeHnum rasa?

6. T[loyemy npu apguabaTHoM paclWUpeHUH
TemnepaTypa rasa najaer, a npu CkKaTuu
BO3pacraer?

144



7. Cchopmynupyiite
TEepMOAUHAMUKH.

3. [lpobnemHebisi Bonpoc (MoTMBayma):

- Cpepv Bac ecTb Te, KTO fo6MpaeTcsa Ao
KONEAXa C MOMOLLbI0 aBTOMOOMALHOTO
TpaHcnopTa?

- Y10 HE0bXx0MMO aBTOMOOUNIO AN ABUNKEHUA?
- YTo nponcxoamT, Korpa cropaeT 6eH3unH?

- Kakne npoucxopaTt npeBpaweHns 3Heprum npu
3TOM?

- Kak Ha3bIBalOTCA YCTPOMCTBA, NpeBpaLaoLmne
BHYTPEHHIOK 3HEPTMIO TOMIMBA B MEXAHUYECKYIO
paboty?

BTOPOM 3aKOH

3. OrBeyatoT Ha BONpoChHl

NoproTtoBka K| 1. pegnaraet obyyatowmnmca cipopmyauposatb | 1. opmynupyioT Temy ypoka. InemMeHTHl YcTHbIN
U3y4yeHUio TEMY YPOKa. 0K 01. (hpOHTaNbHBIN
HOBOTO 2. lpegnaraet obyyarowmnmca cpopmynauposats |2. [lpegnaraiot opmynanposkn  yeneii 0K 03. onpoc
matepuana Lenu ypoka. YpOKa. OK 04.

3. Bmecre c obyyatoummucs obcyxaaet 3. QopmynupyioT M NPUHUMAIOT KpUTEPUU 0K 05.

Kputepum JOCTUKEHNA Lienen JOCTUXEHNA Ljes1el YPOoKa
2. OCHOBHOW 3Tan 3aHATUA
®opmuposavue | 1. [Ipegnaraet obyyanwmmca pasgeauTca Ha 1. lenarca Ha rpynnsl. YutaoTt yyebHUK. InemeHThI
HOBbIX 3HaHWW W |rpynnsl. OpraHusyet paborty rpynn BobinonHsatoT 3aganns. 0K 01.
cnoco6os (camocTosTenbHas paboTa ¢ yuebHUKOM). 0K 02. B3aumokoHTposb
AeATeNbHOCTU Kaxkpaa rpynna nonyyvaer 3agaHue: 0K 03.

1) MpounTaite §82 yyebHUKa «Pu3nka 10» 0K 04.

I.A. Makuwes, b.b. byxosues, H.H. Cotckuit u OK 05.

§85.7 — 5.9 yuebHuka «®usuka ana npocdeccuit u 0K 07.

cneuuanbHoCTel TexHUyeckoro npocuns» B.O.

[mutpuesa. nK ...

2) CocTaBbTe KOHCMEKT, UCMONb3YA
006001LeHHbIA NNaH U3ydeHus GU3NYeCKon
BeNIMYUHbI, PU3UYECKOro 3aKOHA U ABNEHNUA.
3) MoaroToBbTE OTYET NO pe3ynbraTam
paboThl ¢ NocaeyiolLeil 3aWuToil

[oToBAT OTYET M 3aWMTy pe3ynbTaToB
paboTsl.
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[pynna 1 — YcTpoicTBO U NpUHUMNA BENCTBUSA
TENNoBbIX JBUraTENEN.

lpynna 2 — K[ tennoBbix agsuratenei.
lpynna 3 — Wcnonb3oBaHue TeNa0BbIX
ABUratene.

[pynna 4 — TennoBble gBUraTeNIn U OXpaHa
OKpy>Katolen cpegbl.

2. Opraumnsyer 3auuTy pe3ynbTaToB paboTsl
Ka){gou rpynmnsl.

Koutponupyet ¢popmupoBaHne HOBbIX 3HaAHUIA.
3. OpraHn3yet npocMoTp BMAEOPOIUKA
«Tennoso geurarens. KI/[] rennosoro
ABuUratena»
https://yandex.ru/video/preview/33898774815
18184341

2. 3anuceiBaloT B TeTpajAx OTdeTbl ApYrux
rpynn.

3. CmOTpAT BMAEOPOSMK, 3anuUChiBAIOT B
TeTpagAx HOBbl€ MpUMepbl UCMOb30BaAHUA
tennosbix ABuratenes, K[ Ttennosbix
asurarenei

3akpenneHue
U3YYEHHOTO
MmaTepuana

1) lpegnaraet 3akpenuTb U3y4eHHbIN MaTepuan
npu pewenun 3agay. Oprauusyer rpynnosyio
pabory.

lpynna 1m 3.

1. MNapoBas mawwHa paboTaeT B MHTepBane
Temnepatyp T,= 120 °C, T, - 320°C, nonyyas oT
Harpesatena koauyecTtso Tennotsl Q, = 200 kx
u otgaeas xonogunbHuky Q, = 100 «k[x.
Hangute: 1) peanbHbin KN mawuHe; 2)
npeanvHein - KMNO  mawuuel;  3) npoegute
cpaBHeHue 3Tux K.

2. [TyceHnuubin Tpaktop (-80 pasBuBaet
HOMMHaNbHYO MoOWHOCTL 60 KBT v npu 310N
MOLLHOCTM pacxojyeT B cpefHeMm B yac 18 kr
au3zenbHoro Tonnuea. Hanpgute KM  ero
asuratens. (Tennota CropaHus  AuU3eNbHOro
TonAMBa Q=42*10° [l /Kr).

1) PewartoT 3agayu nUCbMEHHO, 06CYXaaT
pelieHuns, aHan3npyioT U OLeHUBAKT

peleHus apyry Apyra.

JnemMeHThl
OK 01.
OK 02.
OK 03.
OK 04.
OK 05.

nK...

OueHKa peleHus
pacyeTHbIX 3af1ay
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https://yandex.ru/video/preview/3389877481518184341
https://yandex.ru/video/preview/3389877481518184341

3. Yemy paBHO MakcMManbHoe TeopeTMyecKoe
3HayeHue KI[ napoBoit MawWwmHbl, paboTatoLeii B
uHTepBane Temnepatyp 100—400 °C?

[pynna 2 u 4.

1. [Buratens aBTOMOOMAS pacxoayeT 3a 4ac
paboTbl 5 Kr GeH3uHa. [pu 3ToM Temnepatypa
rasa B uuauHgpe psuratens T, = 1200 K, a
oTpaboTtaHHoro rasa T, =370 K. YpenbHas Tennota
cropaHus 6eH3uHa g = 46 MIx/kr. Onpepenute
MOLLHOCTb, Pa3BMBAEMYIO ABUTaTENEM.

2. KNJ aBTobyca 3U1-155 cocTaBnset 28 %. Ero
molHocTh 70 KBT. Onpenenute pacxop 6eH3nHa B
TeyeHue 1 vaca.

3. B 1860 roay 6esnbruitckuit nHxxeHep ax 3tbeH
JleHyap co3pan ra3oBblii JBUraTeNb C 3aXUraHmem
OoT 23nekTpuyeckoir wuckpbl. KIML opHoi u3
moauduKauuin 3toro asuratens coctaBnan 3%.
Kakas aHeprua Bbifenanacb 3a 0gHY MUHYTY npu
CropaHuu rasa B Kamepe 3Toro iBuratens, eciim oH
pa3BuBan molwHocTb 1200 BT?

2) OcyuecTBnseT KOHTPOAb 3a [eATeNIbHOCTbIO
Ka){qou rpynnsl.

OpraHu3yeT npoBepKy U 06CYyKAeHue pelieHns
3agay

2) lpeacrasnaiot pe3ynbratsl CBOE
paboTsbl, y4acTBYIOT B JUCKYCCHU.
lenaioT 3anucu B TeTpagax, Ha focke

3. 3aknoyuTeNbHbIA 3Tan 3aHATUA

MopBepeHune
UTOroB pabotsl

1. [loaBOAUT UTOrM, CBA3bIBAA PE3YNbLTAThl YPOKA
C ero yenamu. AKLEHTUPyeT BHUMAaHNe Ha
KOHEYHbIX pe3yibTatax y4yebHoM eATENbHOCTU
06Yy4aKWMXCA Ha YPOKE U KaXK[OM rpynmbl.

2. OpraHusyet pegnekcuio.

3. BbicTaBAs€T OLEHKM 3@ paboTy Ha YpOKe,
KOMMEHTUPYS X

1. OtBeyvawT Ha BONPOChI
2.[lpoBogaT camoaHann3 npuobPEeTEHHbIX
3HaHWK, yMEHNUI U HABbIKOB

InemeHThl
OK 01.
OK 04.
OK 05.

nK...
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4, 3ap,aHma A CaMOCTOATENbHOTO BbIMOJIHEHUA

882. Pewntb 3apaumn: Al- A5 cTp.273. 3anuceiBaloT JoMalIHee 3ajaHne InemeHThI
®u3uka. 10 knacc: yyeb. ans obweobpasosar. OK 01.
opraHu3sauuii: 6asosblit ypoBeHb/ [.fl. Makuwes, 0K 02.
b.b. byxoBues, H.H. Cotckuit; nog peg. H.A. 0K 03.
NapdeHTbeBON-4-€ n3g., -M.: [pocBeweHue, OK 05.
2018. 416¢.

Pewnte kayectBeHHyio 3agayy: nK...
Bo3moxHo i noHU3uTH TemnepaTtypy Bo3ayxa B

nomeLeHnm, eciv OTKPbITh 1BEPLY BKIOYEHHOIO

B 371eKTPOCETh ObITOBOIO XON0ANAbHUKA?

TEXHOJIOTWYECKASA KAPTA

Tema 3aHaTUA

InekTpuyeckune 3apagsl. 3aKoH coxpaHeHusa 3apaga. 3akoH Kynoua

Llenn

- ChopmupoBaTh NpeficTaBaeHns 06 3NEKTPUYECKOM 3apsafe, INEMEHTAPHOM IEKTPUYECKOM 3apsae;

- WU3YYUTb SBNEHUE 3NEKTPOCTATUYECKON WHAYKLUWM, NPUMEHATH 3HAHWE O0COOEHHOCTE NPOTEKAHMA 31eKTPOCTaTUYECKOM
WHAYKLWAYU 015 0OBACHEHUA ABNEHWIA 3N1eKTpU3aLUK;

- M3Y4NTb 3aKOH COXPaHeHMs 3NEeKTPUYECKOro 3apafa;

- U3yunTb 3aKoH KynoHa;

- HAYYMTLCA NPUMEHATL 3aKOHbI COXpaHeHUsA 3apaaa 1 KynoHa ans peweHns npocTbix 3aaady

CopepixaHue TeMbl

InekTpMU3auma yepes BAUAHWNE, INEKTPUYECKNIA 3apAaL, AeNMMOCTb 3apaaa, NeMeHTapHbIN 3apAj; 3aKOH COXpaHeHua 3apAaaa,
3akoH KynoHa.

fIBnsoTCA OCHOBOMN AN U3yuyeHus obwenpodeccCUOHaNbHBIX AUCLUIIMH U MEXAUCLUNIMHAPHBIX KYPCOB:
ona...,MoK...

cnoco6cTByYIOT GOPMUPOBAHUIO OOLUX KOMNETEHLMIA:

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

hopMUpOBaHMIO NPOECCUOHANbHBIX KOMNETEHLUN:

nK ...

Tun 3aHATUSA

KombuHMpoBaHHOe 3aHATUE

Gopmbl
OpraHu3auum
yuebHoi
[eATENIbHOCTH

®poHTanbHaA; MHAUBMAYANbHARA; rpynnoBas

148




JTansl 3aHATUN

H,EHTEH bHOCTb NpenopaBarens

lleaTtenbHOCTbL CTYl€HTOB

lnanupyembie

Tunbl

obpa3oBaTtenb| OLEHOYHBIX
Hble MeponpuaTui
pe3ynbTarhl

1.0praHu3auyMOHHbIN 3Tan 3aHATUA
Co3paHue 1. CeropHsa Ha4YHEM YPOK C HEOXULAHHOIO 1. Bbicka3biBaloT CBOM NPEANON0XKEHNA,| INeMeHTH YCTHbIN
paboueit Bonpoca: BO3MOXHbIE  OTBEThI:  3JIEKTPUYECTBO, OK 01. (hpOoHTanbHBIN
06CTaHOBKM, - Yro 0614ero mexay rpo3oii u KOWKoH? 3N1€KTpU3aumnsa, INEKTPUYeCKMIl 3apAaj 0K 03. onpoc
aKTyanusauus OK 04.
MOTUBOB yueOHOIt | OpraHn3yeT MO3roBo WTypM 41 NOCTAHOBKM 0K 05.
ReATeNIbHOCTU U | TEMbI U OnpefeneHna Lenew ypokKa
YCTaHOBOK Ha
BOCnpUATUE,
OCMbIC/IEHUE
NoproToBka k| 1. Mpepnaraet obyyawoWmUMca NpeanonoxnTb, uto | 1. PopmyaupyioT Temy ypoka. IneMmeHTbI YcTHbINR
U3Yy4YeHUIo Mbl OyfileM U3y4yaTb Ha YpPOKe. 0K 01. (hpOoHTanbHBIN
HOBOTO 2. Npepnaraet obyvatowmmca chopmynupoBats | 2. [lpegnaraloT  ¢GopmyanpoBku  Lenei 0K 03. onpoc
marepuana LLenu ypoka. YpOKa. OK 04.

3. Bmecte ¢ obyyatowmmmucs obcyxaaet 3. QopmynupyoT M NPUHUMAIOT KpUTEPUU 0K 05.

KpUTepuUu JOCTUXKEHUA Lenein JOCTUXEHNA Ljes1el YPOKa
2. OcHOBHOM 3Tan 3aHATUA
®opmupoBatue | 1. [Ipegnaraet obyyamowmmcsa pasfeamTcsa Ha 1. [fenarca Ha rpynnel.  (MOTPAT| IneMeHTbI
HOBbIX 3HAHWI W |rpynnsl no 4 Yenoseka. OpraHusyet paboty BUAEOPONUK. BbinonHAaoT 3aganus. 0K 01.
cnocob6os rpynmn. 0K 03. B3aMMOKOHTpOAb
AeATeIbHOCTU Kaxxgaa rpynna nonyyaer 3agaHue: OK 04.

4) MpocMoTpUTE BUAEOPOSTUK OK 05.

«InekTpuyeckuit 3apag. Inektpusauusx» (obuee 0K 07.

ANA BCEX rpynn)

5) BcTaBbTe B TEKCT NponyLeHHbIe CI0Ba nK ...

WAM CNOBOCOYETAHMA (ANA KaXKAOW rpynnbl CBO,
OTNINYAIOLMIACS TEKCT)

Hanpumep:

Tekct pns rpynnsl 1:

149



«®usmnyeckoi BEIMUMHON, XapaKTepu3ytow e
WHTEHCUBHOCTb Yy4acTuA Tena B
3IEKTPOMArHUTHOM B3aUMOJENCTBUK, ABNAETCA

3apsAg Teno MoxeTt npuobpectu B npoLecce

Mpn cONpUKOCHOBEHMM TEN NPOUCXOAUT Nepexos
“3 OAHOrO Tena B apyroe.»

TekcT png rpynnel 2:

«B pe3ynbTaTe 3neKTpU3aLMmM TeN0 Npuobpetaet

_ . Epnnnuen 3apapa 8 CU ansetca .B

npoLecce 3NeKTPOCTaTUYECKON MHAYKLUM

Npoucxoaut »

TekcT pna rpynnsl 3:

«B npouecce Teno npuobpetaet

3NeKTpUYecKuin 3apsaa. 3apaa 0603HavaeTcs

____uwu3MepAeTcAB___ . HammeHblini 3apsag

B NpPMpPOJE UMeeT YyacTuua »

6) lNepenaunte B ApYyryto rpynny «no

BepTywKe». 06cyauTe BbINONHEHWE BAMK

3aganua N°2. BepHuteck B cBOIO rpynny.

2. OpraHu3yeTt ToroBoe o6CyxaeHne, NCnosb3ys

0600WEHHbIN NAaH N3yYeHna pusndeckon

BEINYUHBI (1A INEKTPUYECKOro 3apaga) u niaaH

u3yyeHus usn4eckoro ABaeHnsa (4na

InekTpuzaumn).

[lpocurt cTypeHTOB 3agukcmpoBats B TETpagax.

KoHTponupyet popmupoBaHue HoBbix 3HaHU.

2. 06¢cy»aarT HoBYIO MHGOPMALNIO.
3anuceiBaloT B TETPAAAX:

- onpegeneHue 3apaaa,

- ero obo3HayeHue;

- eMHnLbl 3apaaa (OCHOBHYIO U [OJIbHbIE C
nepeBojoM);

- onpejeneHue 3J1eMeHTapHOro 3apaja u
ero 3Ha4yeHue;

- onpegeneHne 3J1eKTpu3aymumn u e€ Bugsbl;

- 00bsACHEHME MexaHM3Mma 3JIeKTpuU3aLmnm
npy CONPUKOCHOBEHNMU;

- 0bbACHEHNE mexaHu3ma
3/71EKTPOCTATUYECKON MHAYKLUN.
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3. llpegnaraet obcyaunTs, ABAAETCA N
371€KTPU3aLNA BPEAHBIM WU NONE3HbIM
ABJIEHUEM.

Ob6patyaeT BHUMaHME HAa CNOCO6bI CHATUSA
CTaTMYeCKOro 31eKTPNYECTBa, NPUMEHAEMbIE Ha
npou3BOJACTBE, B ObiTy, HA TPaHCMopTe.

4. [leMOHCTpUpyeT onbIT 10 3NE€KTpU3aLunu.
Obpawaer BHUMaHMe Ha TO, YTO B XOje
INeKTpU3aumu Tena npuobpeTalnT pasHble M0
MOJY/110, HO MPOTUBOMO/IOHBIE 110 3HAKY 3apAabl.
[Tpocut 06BACHUTS.

5. lpegnaraet BCMOMHUTb, KaK B3auMoencTByOT
3apAagbl.

6. Obpatyaet BHUMaHME CTYJEHTOB Ha TO, YTO CUJIbI
B3auMOJENCTBUA MEXAY 3apafamu Jiexar Ha
npamoy, coeguHalle 3apagb. Mogyamn cun
paBHbl. Ho kak onpegenuts nx?

[lpocut CcTyaEeHTOB BCHOMHUTb, 4TO HEOOXOAMMO
3HaTtb O (u3myeckom 3akoHe. [lpegnaraet
3apuKcupoBaTh HOBbIN MaTepuan npu NPocMoTpe
Bugeoponnka.  JleMoHCTpupyeT  BUAEODPOSMK
«0neiT KynoHa. 3akoH KynoHa»

3. BeickaseiBaioT  npegnonoxenus. B
TETpagsax CTPOAT 2-X YacTHyl Tabauyy
«Bpeg u nosb3a  3J1€KTpU3aUUUN».
06cyxaaroT cogepxaHue TabuLbl,
OCTaBAAIOT €€ 3anoHEHNE Ha JOM.

4. BbigBuratoot runotessl. [enatot BbIBOJ O
coxpaHeHun 3apsaga. QopmynupyT 3aKoH
coxpaHeHua 3apaja.

5. OtBevaloT, fenaioT pUCYHKM, YKa3blBaloT
HanpaBneHusa cu.

6. 3anucbIBalOT B TETPAAAX MAaTEMATUYECKYIO
gopmynnposky 3akoHa KynoHna. OtBeyaiT
Ha Bonpocsl no onsiTy KynoHa.

B ycTaHoBkax ans ynaBauBaHua nbiam
BO3AYX NPOMYCKalOT Yepe3 MeTalndeckme
TpyObl, 10 OCH KOTOPbIX NPOTAHYTA
npoBosoka. [IpoBonoka 3apsxeHa
oTpuLaTesbHo, a Tpyba NnoOKUTENLHO.
06bsAcHUTe, paboTy YCTAHOBKMY, rae
NPUMEHAIOTCA TaKNe YCTaHOBKMU U C KaKoU
yenbio

YcTHbIN
(hpOoHTaNbHLIN
onpoc

3akpenneHue
U3YYEHHOTO
maTepuana

[lpegnaraet 3aKkpenuTb U3yYEHHbIH Matepuan npu
petueHny 3agay.

PekomeHgauymm: nepBuyHoe 3aKkpenneHmne
npoBecTy B BUAE (DPOHTA/NLHOIO peleHus 3ajay,
a fjajee — opraHu30BaTh pelueHune 3aga4 B popme
napHoi paboTsl.

[puMepHbIA NnepevyeHb 3aAay:

[1Ba 0MHAKOBbIX WApWUKa, UMEKLWNX 3apAaabl +5
HKn wn  -7dKn, coeguHUAM TOHKOW MeaHOM

Pewarot 3agayu nucbMeHHO, 06CyHKaarT
peleHns, aHann3npyioT U OL€HUBAIT

pewenusa apyry apyra

JNeMeHTH
OK o01.
OK 03.
OK 04.
OK 05.
0K 07.

MK ...

B3au MOKOHTPOJ1b

151



NPOBOIOKOI. Yemy OyfneT paBeH 3apaf KaXaoro
Wwapuka?

llapukn, umeiowmne 3apagol 6 HKn u -5 HKn,
HaxopaATca B Bakyyme Ha pacctosaHum 3 cm. C
KaKoW CUNOW NepBbid WAPUK NPUTATMBAETCA KO
BTOpOMY?

K He3apsxeHHOMY 371eKTPOCKONY MOJHOCAT, He
Kacascb, MONOXUTENbHO 3APAXKEHHYIO NaANOYKY.
[lokaxute pacnpefeneHue 3apagoB Ha Lape,
CTEPXKHE U CTpenKe 3NeKTpoCcKona.

Bam npepnaraetcs Ha BbIbOp 3 pacyeckm —
LepeBsHHAA, MeTaaiuyeckas, naacTMaccoBas;
BbIOEpUTE pacyecky s YKNAAKW NPUYECKU.
06bsAcHMTE BbLIOOP pacyeckm p[ns  Co3aaHus
NpUyYecKu.

Mpumep 3apaHMa ¢ npodeccuoHanbHO
HanpaBNEeHHbIM COflepXKaHUeM:

O3HaKOMbTECb C MHCTPYKUMEN N0 NOXapHOW
6e30macHoCTM Npu paboTe ¢ HedTenpoayKTamMu.
«MoxapHas Ge3onacHocTb npu  pabote ¢
HedTenpoayKTamm.

Bce nuua, cBA3aHHble C AOCTABKOW, XpaHEHUEM,
NPUEMOM U OTMYCKOM HedTenpoOLYKTOB, LOMKHbI
NPOXOANUTb CMELMANbHBIA MHCTPYKTAX HEe pexe
YyeM OfMH pa3 B WeCTb MecAueB. B MHCTpyKTax
TPaKTOPUCTOB, MaLlMHUCTOB, wodepos,
KOMOaNHEPOB [OMXHbI BXOAWUTb MONOKEHUS MO
NPOTUBONOXAapHbIM NpaBunam obpalleHus c [CM,
npaBuiaM 3anpaBKW Ha CTALMOHAPHbIX MYHKTaX
3aMpaBKM M C  MOMOLWbID  NEpPeABUNKHbIX
3anpaBOYHbIX CPeACTB.

Mpu paboTe y KONOHOK M 3anpaBoYHbIX arperaTos,
3anpelaeTca HaxoauTbcs B 00yBM, noabuTON
KeNe3HbIMU TBO3AAMM, WMEIOWEN Kefne3Hble
HabOMNKMU.
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[lpu nepekayke HedTenpoayKTOB MOTOMOMNOW C
ABUratefnem BHYTPEHHEro cropaHua BbIMYCKHAA
Tpyba ero [O/MKHA MMETb UCKpOracutesb, a Ha
kapblopaTop  AO/KHO  ObiTb  YCTaHOBJEHO
YCTPOMCTBO, MNpefoTBpalyallee  BO3MOMHbLIN
BbIOPOC NNaMeHM NpU HEUCNPABHOCTH.

CnuBatb M HanuBaTb HeTENPOAYKTb BO BpeMms
rpo3bl He pa3peluaeTcs.

PesepByapHble napkuM W OTAENbHO CTOAlWME
pe3epByapbl AOJIKHbI obecneumnBatbCa
NepBUYHBIMU CPEACTBAMM NOXKAPOTYIIEHNUS.

B uenax 3awutbl  pe3epByapoB  [JOJIKEH
OCyleCcTBAATLCA  HAA30p 33 WUCMPABHOCTbIO
MOJIHNEOTBOL0B W 333eMAAOLWNX YCTPOMCTB.
Paspewaerca  civMBaTb  HedTenpogykTbl B
noj3eMHble pe3epByapbl, CKNagbl U MYHKThI
3anpaBKM TONbKO 3aKpbiThiM  cnocobom (no
Tpy6ONpoOBOAAM UM LWAAHTAM) NOCNE 33a3eM/IeHUS
aBTOLMCTEPHbI NPU HepaboTalolleM iBUrATENE.
Bce onepauuu no 3anpaBke aBToMOOMNelh W
TPAKTOPOB AO/MKHbI MPOXOAUTb B MPUCYTCTBUM
BOAWTeNne  u  TpakTopuctoB.  [iBuratenb
3anpaBnseMblx aBTOMOOMAed  [omKeH  ObITb
BbIKJIIOYEH, @ KJIOY Haxo[MTbCA B  3aMKe
3aXuranma.

PaccTosaHne mexpay 3anpaBnsemMon MawWMHOW W
CTOALLe CNEfOM 33 Hell JOMIKHO ObITb He MeHee 3
M, @ MeXAy nocneaywmmMmu — He meHee 1 M.»
OTBeTbTE Ha BONPOCHI:

1. C kaKoli Lenbio paspaboTaHa gaHHas
MHCTPYKUMA?
2. Mouemy npu paboTe No NepeKaynBaHuio

HedhTenpoaYKTOB MOXET BO3HUKHYTb yrpo3a
noxxapa?
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3. Kakue mepbl 3aWnTbl OT CTAaTUYECKOrO
aneKTpuyecTsa npumensaioTca Ha A3C cornacHo
LaHHOW MHCTPYKLMKN?

3. 3aKN0UNTENIbHLIN 3Tan 3aHATUA

MopBepeHune 1)ogBoguT uTOrY, CBA3BIBAA pE3ynbTaThl ypoka | 1) OTBeYaloT Ha BOMPOCH InemeHTHI
UTOTrOB paboTbl | ero yenamu. AKYeHTMPyeT BHUMaHNe Ha 0K 01.
KOHEYHbIX pe3yibTatax yyebHol feATENbHOCTU OK 04.
06yYaloWMNXCA Ha YPOKE U KaX[Ou rpynmbl. OK 05.
2) Opranusyert pegnekcuro. 2) llpoBogAT camoaHanus npmobpeTeHHbIX
3HaHWU, yMEHWI N HaBbIKOB nK ...
3) BeicTaBnset oyeHku 3a paboTy Ha ypoke,
KOMMEHTUPYS MX Ha OCHOBE pa3paboTaHHbIX B
Hayasje ypoKa Kputepues
4. 3apaHunsa A CaMOCTOATENIbHOTO BbINOAHEHUSA
8§54, 55 ®usuka. 10 knacc: y4eb. ans 3anuceiBaloT fomMalIHee 3ajaHue
0061e06pa3oBaT. opraHu3almnin: 6a3oBbii InemeHThI
ypoBeHb/ .fl. Makuwes, b.5. byxoBues, 0K 01.
H.H. Cotckun; nop pen. H.A. MNapdeHTbeBon — 4- 0K 02.
e n3g.,-M.: lpoceewenune, 2018. — 416¢. 0K 03.
3anoNHUTb 2-X YacTHYIO0 TabauLy «3neKTpusaums: OK 05.
Bpes 1 nosb3ay.
lna motuBupoBaHHbIX cTyheHTOB: TBOpYeckoe nK ...

3ajauue: co3fjath TeMaTMyeckmnii 6aHk 3agad no
[lJaHHO/ TeMe U3 Pa3HbiX UCTOYHUKOB (Tpu
3af1ayu); NpoOBECTH JOMALIHNA IKCTEPUMEHT:
Wccnepyiite B JoMalHUX YCI0BUAX
CUHTETUYECKME M HAaTypabHble MaTePUanbl.
Kakue u3 Hux 3nekTpu3yioTcs cuibHee?
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TEXHOJIOTUYECKAA KAPTA

Tema 3aHsaTHA 3aBMCUMOCTb INIEKTPUYECKOTO CONPOTUBIEHNA NMPOBOJHNUKOB OT TemnepaTtypbl. CBepxnpoBognMocCTb
Lenu - Mony4unTb NpefCcTaBAeHNUs O 3aBUCUMOCTM 3IEKTPUYECKOTO CONPOTUBIEHUS OT TEMNEPATYpbl, O ABJEHUM CBEPXNPOBOAUMOCTHU.
- I3y4nTb OCHOBHbIE HAanpaBNeHWs NPUMEHEHUs 3aBUCUMOCTH CONPOTUBIIEHUSA OT TEMNEPATYPbl U NPUMEHEHMUS
CBEPXNPOBOAHUKOB

CopepxaHue Tembl |[[luHeHaA 3aBUCUMOCTb COMPOTUBIEHMA NPOBOAHWKA OT TEMNEpaTypbl, PUIMYECKUIA CMbICA TeMnepaTypHoro KoldduumeHTa
conpotueneHus. CBepxnpoBoAMMOCTb. [pakTUYecKoe NpUMeHeHMe 3aBUCUMOCTU COMPOTMBAEHUA OT TeMNepaTypbl U NPUMEHEHUE
CBEpPXNPOBOAHUKOB.

fIBNAIOTCA OCHOBOM ANs U3yvyeHus obwenpodeccnoHanbHbIX AUCLUMINH U MEXAUCLUMIMHAPHBIX KYPCOB:

ona...,MAK...

cnoco6cTBYIOT GOPMMPOBaHUIO OOWMUX KOMNETEHLMIA:

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

cnoco6CTBYIOT hOPMUPOBAHUIO MPOdECCHMOHANbHBIX KOMNETEHLMWA:

nK ...
Tun 3aHATHA KomOGuHUpOBaHHOE 3aHATHE
Gopmbl OpoHTanbHasA; MHAMBUAYANbHASA; TPYNNOBas
OpraHusayuu
yuebHoM
AeATeNbHOCTH
JTanbl 3aHATHM JlesaTenbHOCTb NpenoaaBaTens JleaTenbHOCTb CTYAEHTOB MnaHupyembie Tuneol
obpasoBatenb| OLEHOYHbIX
Hble MeponpuaTUi
pe3ynbTarhl
1.0praHn3alLMoHHbIN 3Tan 3aHATUA
Co3paHue 1. OpraHusyert urpy «AyKunoH» no Teme 1. Y4acTtBywoT B ayKumoHe InemeHTbl | YCTHBbIN
paboueit «ConpotusneHne» OK 01. (hpOHTaNbHBIN
o6cTaHoBky, |lpaBuna urpsl: obyyatoWMecs No KenaHuio 0K 03. onpoc
aKTyanusauua |BbiCKA3bIBAIOT 3HAYMMYIO MHOPMALMIO NO TEME OK 04.
MOTUBOB y4ebHOI | ayKuuoHa. MocneaHuit, NpeanoXuBLLnii OK 05.
AEATENbHOCTU U |NPABUNbHOE YTBEPXKAEHME, NONYYaeT NOOWpPeHMe. 0K 07.
YCTAHOBOK Ha nK ...
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BOCNpUATUE,
OCMbIC/IEHUE

MpenoaaBaTenb TaKKe MOXET NOOWPUTb BCEX
aKTUBHBIX Y4aCTHUKOB.
OpraHu3yet 060061yeHNe pe3ynbTaToB Urpbl

loaroToBka K| 1. JleMoHCTpupyeT poHTanbHblii 3kcnepumeHT | 1. HabsogatoT onbiT. 3anucbiBaloT B InemeHTHl YcTHbIN
U3yYeHUIO HOBOTO | «/I3MeHeHne conpoTUBAEHUA METAINYECKOrO TeTPagax Lesb OnbiTa, CTPOAT CXemy Lenu, OK 01. thpOoHTaNbHbIN
Mmatepuana npoBofHuUKa npu HarpesaHuux». OpraHnsyer UKCHPYIOT pe3ybTaThl. 0K 03. onpoc
uKkcaumio xoga u pe3ynbTaToB IKCnepumeHTa B | [lenaiot BbIBOS 0 3aBUCUMOCTH OK 04.
paboynx TeTpagax. COMpOTUBJIEHUSA MPOBOJHUKA OT OK 05.
' Temneparypbi. 0K 07.
nK ...
|
O6pailaeT BHMMAHME HA YMEHbLIEHUE CUMbI TOKA
MPpU HarpeBaHMM NPOBOAHMKA.
- Kak 06bACHUTL aHHbIA ONbIT?
2. 06¢yxparoT, BbIABUraloT pasinyHble
2. lpepnaraet obyyatowumcs copmynnposars BapuaHTbl, hopMyaUpyIoT TEMY YPOKaA, Liean
Temy u yeau ypoka. 06cyxaaet Kputepum W Kputepum e€ JOCTUIKEHUA.
AOCTUXXEHUA Lesin BMeCTe CO CTyAeHTamu. OT1BeyaloT Ha BOMpPOChHI
Bonpocsi:
-Moyemy He06x0AMMO M3yYaTb JaHHYIO TeMy?
-MpeanonoxuTe, Kak 3HaHMA AAHHOI TeMbl OyayT
BOCTpe6OBaHb! B Balleil NpodeccuoHanbHol
peaTensHocTu?
2. OcHOBHOM 3Tan 3aHATUA
1. Mpocut obyyaroumxcs 06bACHNT, TOYEMY 1. BeigBuratot runotessi. InemeHTbl | YCTHBbIN
®opmupoBaHUe |CONPOTUBIEHUE METANNA 3aBUCUT OT OK 01. WHAUBUAYANbHbI
HOBbIX 3HAHWI U | TemnepaTyps. 0K 03.  onpoc
cnocobos 2. llpegnaraet ogHOMY M3 CTYAEHTOB MOJ4BECTU 2. 0pnH cTynenT otBeyaer. [pynna OK 04.
AeATeNbHOCTU | MTOr ¥ ChOPMYNPOBATL KA4YECTBEHHOE 3anucbIBaeT B TeTPajax. OK 05.
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00bACHEHUE YBENNYEHUA CONPOTUBNEHUA
MeTaNInyecKoro NpoBOAHNKA C POCTOM
TEMIepaTypbl.

3. OpraHusyet npoBegeHne poHTaNbHOro
IKCMEPUMEHTA B LiEIAX YCTaHOBNEHUA
3aBUCMMOCTM CONPOTUBIIEHNA OT TeMepatypsl B
rpynnax. [lpoBoguT nogBegeHne pe3ynbTaToB
JKcnepuMeHTa.

4. [pegnaraet npoBepuTs NPaBUILHOCTb
0/1y4€HHOr0 pe3y/bTaTa no matepuany y4ebHuKa
§109.

[lpocut cTypeHToB Bbinucath U3 §109 popmyny
3aBUCUMOCTU M yKa3aTb, KAKMUe BENYNHbI B HEE
BXOAAT.

5. llpegnaraet cTypeHTam oTBETUTL HA BOMPOC:

- [lns 4ero v Kak MOXeET 6bITb MCNOb30BaHa
3aBUCUMOCTb CONPOTUBIIEHUA METaNa OT
Temneparypbi?

LlemoHcTpupyet Bugeoponnk

«TepMuCTOpbI- NPUHLMN AEACTBUA U UX
Ha3HayeHuey, npeanaraer, NOCMOTPETb U
BbINMCATb Ha3HaYeHWe, NPUHLKUN AeNCTBUAM
TEPMUCTOPOB, KOTOpPbIE WUCMOAb3YITCA Ha
Npou3BOACTBE.

[locne BbinonHeHWA 3afaHNs BbIOOPOYHO
npoBepseT BbINONHEHHE.

6. [lpegnaraet obyyawUMcs NPegnoaoKuTb, Npu
Kakoy Temnepatype conpoTUBEHUE NPOBOJHMKA
CTaHeT paBHbIM HYJIIO.

LlemoHcTpupyet Bugeopoink
«CBepxnpoBoanmocTby. [IpegBaputenbHo npocut
CTYAEHTOB HalTU OTBEThI HA BONPOCHI:

3. [1poBoAAT 3KCNEPUMEHT, MOJYHaloT
JIMHENHYIO 3aBUCUMOCTb, JENAIOT BbIBO.

4. N3 §109 BeinucsiBalT popmyny
3aBUCUMOCTY CONPOTUBIEHUA OT
TEMIepaTypbl, YKa3blBalT 0603HaYeHNe U
pasmepHOCTb TeMnepaTypHoOro
KO03(hpuymeHTa conpoTMBAEHUA.
CpaBHUBAIOT 3Ha4YeHUA TeMnepaTypHOro
Ko3¢ppuumeHTa no faHHbIM TabaNLbI C
M10J1y4eHHbIM B XO[€ IKCMEePpUMEHTA.

5. BblgBUratoT runotesy: MoXHO U3MepATH
0YeHb BbICOKUE INOO 04YEHb HU3KUE
TeMneparypbl.

AHanu3upyoT nonyyeHHy uHGopmaumio,
3anuceiBaKOT B TETPaAb.

6. BoigBuraiot runoressi.

CmOTpAT BUAEOPOSUK.

B tetpagax onuchiBarT ABNeHME
CBEpXnpoBOAUMOCTY M0 MIaHY U3YHEeHUA
(pusnyeckoro asneHus

0K 07.

NnK...

MucbMeHHbI i
WHAUBUAYANbHbI
 KOHTPO/b

YcTHbIR
(hpOHTaNbHBbIN
onpoc
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- YeM HEOOBIYHO U3MEHEHWE CONPOTUBNEHMS
METaNNoB NpU CBEPXHU3KUX TemnepaTypax?

- Kak Ha3biBaeTcA 370 ABeHMe?

[lpepnaraet cTyneHTam no pesyabTatam
npocMoTpa BUAEOPONKA ONUCATb ABNEHUE
CBEpXMpOBOUMOCTH B TETPaZH C
MCNOMb30BaHNEM 0000 EHHOTO NAaHa U3yYeHus
ABNIEHMA.

[IpoBepsAeT BbinoaHEeHNE 3ajaHNA

3akpenneHue
M3YYEHHOTO
MaTepuana

OpraHusyeT paboTy B napax o peleHuo
KayecTBeHHbIX U pacy€THbix 3agay. [lpegnaraet
oyeHUTb paboTy cocega no KPUTEPUAM OLEHKH,
COrnacoBaHHbIM B Ha4yaje ypoKa.

[pumepHbIt NnepeveHb 3aa4 C NPAKTUKO-
OpPVEeHTUPOBAHHbIM U NpodecCMOHaNbHO
HanpaBAEHHbIM COflepXKaHMUeM:.

1) HarpeBaTtenbHblil 3neMeHT
3NeKTPoNasNbHUKA cieNaH U3 HUXPOMOBOW
npoBonoku conpotusnermem 200 Om npm 0° C.
lpn HarpeBaHWM NasnbHUKa CONPOTUBNEHNE
NPOBONOKM BO3pacTaeT go 236 Om. OnpepenuTe,
[0 KaKOI TemnepaTtypbl Harpenca NasnbHuK.

2) T3Hbl HarpeBaTenbHbIX NPUOOPOB YACTO
W3roTaBAMBAIOT U3 KOHCTaHTaHa. 06bACHUTE,
noyemy.

3) TepmoMeTp cONpoTUBNEHMUA — CPeACTBO
M3MepeHus TeMnepaTypsbl, COCToALEE U3
TEePMOYYBCTBUTE/IbHbIX 31eMeHTOB. Camblii
nonynspHbll TepMOMETP CONPOTUBNEHUSA —
NAATUHOBLIA C HOMUHANBHBIM CONMpPOTUBNEHMEM R,
=100 Om. K ero focTtouHcTBam oTHOCATCA:
BbICOKas CTabUAbHOCTb, 6AU30CTb
XapaKTepUCTUKU K NTMHENHOW 3aBUCUMOCTH,
B3aMMo3ameHAaeMocTb. OTBETbTE HA BOMPOCHI:

Buinonuaot 3agaHus,
OCYIeCTBAAIOT B3aUMONPOBEPKY M0 KAoYam
B napax

InemMeHThl
OK 01.
OK 03.
OK 04.
OK 05.
OK 07.

nK...

B3aumokoHTpob
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A) KakoB npuHuUMN feNcTBUA TepMOMeTpa
CONpoTUBAEHNA?

b) Yemy paBeH TemnepatypHblil KO3 uLUEHT
CONPOTUBNEHMWA AN NNATUHbBI?

B) Yemy 6ynet paBHo conpoTusneHue
TepMoMeTpa npu Temnepatype 1500° C?

3. 3aKknounTenbHbIA 3Tan 3aHATUSA

MoaBepeHune 1)MogBoanT ntoru, cBA3bIBaA pe3ynbTathl ypoka ¢ | 1)0TBeyaroT Ha BOnpochl InemMeHThl
uToroB pabotel | ero yenamu. AKUeHTUPYET BHUMaHUE Ha 0K 01.
KOHEYHbIX pe3ynbTatax y4eOHo JeATeNbHOCTH 0K 03.
00yyaloWMXCA Ha YPOKE U KaXKAOM rpymnbl. OK 04.
2) OpraHu3syert pegnexcuio. 2) [poBogAT camoaHanus npuobpeTeHHbIX OK 05.
3HaHWUM, yMEHWNI N HaBbIKOB 0K 07.
3 ) BoicTaBnsaeT ouyeHku 3a paboTy Ha ypoke, nK ...
KOMMEHTUPYSA UX HAa OCHOBE pa3paboTaHHbIX B
Hayase ypoKa Kputepues.
4. 3apaHua nsA CaMOCTOATENbHOrO BbiNOJIHEHUA
8109. Pewwntb 3agaun Al- A2 ctp.115 3anuceiBarT gomMalHee 3ajaHue InemMeHThI
®u3uka. 10 knacc: yyeb. gns obweobpasosar. OK 01.
opraHu3aumii: 6asosbiit yposeHb/ [.51. Makuwes, 0K 03.
b.b. byxosues, H.H. Cotckuin; nog pep. OK 04.
H.A. NapdeHTbeBor — 4-e u3a., — M.: OK 05.
MpoceeweHune ,2018. — 416¢ 0K 07.
nK ...

TEXHOJIOTUYECKAA KAPTA

Tema 3aHATUSA

3akon [oyna-JleHya. Pabota u MOUjHOCTb MOCTOSHHOIO TOKa.

Llenu

- U3yumnTb 3aKoH [hxoyna-JleHua;

- C(bOpMVIpOBaTb npeacraBaeHnsa o pa60Te N MOIWHOCTU INEKTPUYECKOTrO TOKA,

- NOJIy4UTh NpeacrtaBneHne o TenioBOM ,U,EVICTBVIVI TOKa
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CopepxaHue Tembl

ONng ..., MIK ...

NnK...

cnoco6cTByIOT GOPMUPOBAHUIO OBLUX KOMNETEHLMIA:
OK 01, OK 02, 0K 03, OK 04, OK 05, 0K 07.
cnoco6cTByIOT GOpMUPOBaHUIO NPOdeCcCUOHaNbHBIX KOMNETEHLUA:

PaboTa M MOWHOCTb 3N1EKTPUYECKOTO ToKa. 3akoH [xoynsa —JleHua. TennoBoe aeicTBMe TOKA. lpuMeHeHMe TENAOBOTO
[IeACTBUSA TOKA Ha NPOWU3BOACTBE U B ObITY.
ABNAIOTCA OCHOBOW ANA U3yyYeHUsa obuwenpodecCMOHaNbHbIX JUCLUIIUH U MEXAUCLMIIMHAPHBIX KYPCOB

Twun 3aHATUA

KOM6VIHVIpOBaHHOE 3aHATHUE

®opmbl OpoHTanbHas; MHAMBUAYANbHARA; TPyNNoBas
OpraHu3auum
yuyebHoM
AEATENLHOCTH
3Tanbl 3aHATUI JleatenbHocTb NnpenofaBarens JleatenbHocTb CTyAEeHTOB MnaHupyemble Tunbl
obpasoBatenb| OLEHOYHbIX
Hble MeponpuaTun
pe3ynbTaThl

1.0praHu3auMOHHbINA 3Tan 3aHATUA
Co3paHue 1.0praHusyeT Hayano y4eb6Hol eATenbHOCTY. 1. Mo6unn3yioT cBOM BOSIEBbIE KaYeCTBa InemeHTbI YcTHbIN
pabouei Co34aéT IMOLMOHAIbHbINA HACTPOI Ha A1 pabortsl. OK 01. (hpOHTaNbHBIN
006CTaHOBKM, COBMECTHYI pabory. 0K 02. onpoc
aKTyanu3auus 2. Opranuusyet akTyann3aumio 3HaHuii no Teme 2. CamoCToATENbHO 3aMOJHAIOT TabAnuLy ¢ 0K 03.
MOTUBOB yuebHoW | «[TocToAaHHbI 3nekTpuyeckuii Tok. CoeguHenne | nocnegyiolyes (hpoHTanbHoM NpoBePKoi. OK 04.
AEATENbHOCTU W |IPOBOAHUKOBY. 0K 07.
YCTaHOBOK Ha | [lpegnaraer 3anonHuTs TabanLy.
BOCNpUaTuUe, ®usuyeck |0603Hau|PopmynalEaunuual Npubop
OCMblCNeHHe as eHue u3mepeH

BeJIMYMHA ua s CH

/ 3aKOH
Cuna Toka
HanpsxeH
ne
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Conpotuen
eHune

3akoH Oma
ans
yyacTka
Lenu

3nekTpoas
MKy A
cuna

3akoH Oma
ans
NoJIHOWM
Lenwu

3. [pobnemHsbiii Bonpoc (MoTnBayua):
- ¥ MeHs B pyKe ABa ucTa: UCT 3apaboTHOM

nnatbl N KBUTAHU WA ONNATbl 3@ 3NEKTPOSIHEPTUIO.

- 3a yT0 A Nonyyato 3apnnaty? (3a paboty).

- 3a yTo nnavy no KBUTaHUUM? (3a paboTy
3/IeKTPUYECKOTO TOKA).

- Jlio6as paboTa foMKHA ONAAYNBATLCSA, B TOM
yucne u paboTa 3NEKTPUYECKOTO TOKA

3. OtBeyvaloT Ha BOMPOChHI.

NoaroToBka K| 1. [lpegnaraet obyyarowmumcs copmyamposats | 1. PopmyaupyioT Temy ypoka. IneMmeHTbl YCTHbIN
U3y4YeHUIo Temy ypoka. OK 01. (hpOHTaNbHBIN
HOBOIO 2. lpegnaraet obyyarwowmmcs copmynuposats |2. [lpegnaraioT popmyaupoBku Lenei OK 02. onpoc
marepuana yenu ypoka. YpOKa. 0K 03.

3. Bmecre c obyyawowmmuca obcyxpaer 3. QopmynnpyoT U NPUHUMAIOT KpUTEPUU OK 04.

Kputepuu [JOCTUXEHUA Lieneli JOCTUKEHNA Ljes1ell ypoKa 0K 07.
2. OCHOBHOM 3Tan 3aHATUA
®opmupoBanue | 1. [lpegnaraet obyyaowumcs pa3geanTcs Ha 1. lenatca Ha rpynnsl. YutarT yyebHuK. IneMeHTbI
HOBbIX 3HaHWI W |rpynnsi. OpraHusyet paboTy rpynn BobinonHaT 3aganus. 0K 01.
cnoco6os (camocTosaTenbHas paborta ¢ y4ebHUKOM). 0K 02. B3aumokoHTponb
feaTenbHOCTH Kaxxgas rpynna nonyvaet 3agaHue: OK 04.

Mpouutainte §104 yyebHMKa «Pusmnka 10» I.4. 0K 07.

Msakuwes, b.b. byxosues, H.H. Cotckuit n
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§810.10 — 10.12 yyebHuKa «Pu3nka g
npogeccuit n cneynanbHOCTEN TEXHUYECKOTO
npodunsa» B.®. mutpuesa.

CocTaBbTe KOHCMEKT, UCMOb3yA 0000 EHH bl
NAaH U3y4eHns PU3NYECKON BENUUYUHDI,
tu13myeckoro 3akoHa u usnyeckoro npubopa.
MoAroToBbTE OTYET MO pe3yabTaTam paboTbl ¢
nocnefylolen 3awmTon

lpynna 1 — paboTa ToKa, 3NeKTPOCYETUUK.
[pynna 2 — MOWHOCTb TOKa, BaTTMETP.

[pynna 3 — 3akoH [xoyna-JleHua.

[pynna 4 — TennoBoe feicTBME TOKA U €ro
npumeHeHune (TeNN0BOW rasbBaHOMETP, NNABKMUe
npeaoxpaHuTenu, NaMnoYKN HaKanUBaHUSA).

2. OpraHusyert 3auunTy pe3ynbTaToB paboThi
KaX{fon rpynmnel.

KoHtponunpyet popmmposaHme HOBbIX 3HAHUM.
3. OpraHu3yet npocMoTp BUAEOPOUKA
«[lpumeHeHune TeN0BOro AENCTBUA TOKAY

[oToBAT oOTYET M 3aWUTy pe3ynbTaToB
paborsi.

2. 3anuceiBaloT B TeTpajAx OT4eTbl ApYrux
rpynn.

3. CmOTpAT BUZEOPONNK, 3aMUCHIBAIOT B
TETPagaX HOBblE NpUMEPbI PUMEHEHUS
TENJ0BOro JeNicTBUSA TOKA

MK ...

3akpenneHue
M3Yy4YEHHOTO
MmaTepuana

[lpegnaraet 3aKkpenuTb U3yYeHHbIN Matepuan npu
peleHnm 3agau.

KayecTtBeHHble 3agaum:

1. [IpOBOAHMK, COCTOAWMNN U3 MEAHOW, Kene3HOM
M HUKEIUHOBOM MPOBOJNIOK OAHOr0 AMaMeTpa M
OJ4HOMN ANWHbI, BKNIOYWUNM B INEKTPUYECKYIO LieNb.
Mpu onpefenéHHOM HanpsXeHWW, NOAAHHOM Ha
Hero, Habnioaanu, YTo HUKEJUHOBAsA NMPOBOJIOKA
CUNbHO pacKaneHa, XXene3Has packaneHa ropasao
MEeHblle, a MeAHas MNpOBOJIOKA He packaneHa
BOBCE. 3TO OOBACHAETCA TeM, YTO MNPOBONOKM
COeiMHEHbI Mpn Takom
COEAMHEHMM HA y4yacTKax LUenu cuna Toka
O[lMHAKOBAA, a BblAenalolleecs KoAUMYecTBO

Pewarot 3agaumn nucsMeHHo, 06Cy¥aanT
peleHns, aHann3npyIoT 1 OLEeHUBAIOT

pelenus apyry Apyra.

JNeMeHTb
OK o01.
OK o02.
OK 03.
OK 04.
0K 07.

NnK1.1.
MK 2.1.

B3aumoKkoHTpOb
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TennoThl npamo nponopunuoHanbHO

npoBonok. M3 onbita Ha OCHOBaHWKM 3aKoOHA
Ixoyna—JleHua MOXHO cpenatb BbIBOA, 4TO Y
MeaHon NPOBOJIOKK HauMeHbllee

7

a y HUKENMHOBOM Hanbonbluee.
Cnuncok cnos (cnoBocoYeTaHuit)
1) nocnepoBaTenbHo

2) napannenbHo

3) conpoTuBAEHUIO

4) HanpsXeHuIo

5) yAenbHOe COnpoTUBNEHUE

6) 3Ha4YeHMe NAOTHOCTH

2. B mactepckon  Weawa  [leTpoBuua
3NeKTpUYecKas NWHUA ANA PO3eTOK OCHALLeHa
aBTOMAaTUYECKMM  BbIK/lOYaTeNeM,  KOTOPbIi
pa3MblKaeT JIMHWIO, €CAW cuna TOoKa B HeM
npesbiwaetr 16 A. HanpsxkeHne 3neKTpuYeCKom
cetn 220 B.

B Tabnuue npepacTaBieHbl  3NeKTpUYeckue
npuobopbl, UCMOJb3yeMble B  MacTepCKoil, U
notpebasemasi UMM MOLLHOCTb.

InekTpUYecKkue NoTpebnsemasn

npubopsi MOIUHOCTb, BT
INEKTPUYECKUIA pyOaHOK 800
JneKkTpuyecKas yaapHas 1400

Apenb

INeKTpUYEeCKmii N063UK 600
lWnudosanbHasn mawnHa 1900
UnpkynapHaa nuna 1600
TopuoBoYHasA nuaa 2200
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B mactepckoii paboTaeT TOpLOBOYHAA nNuna.
Kakol(-Me) u3 yKasaHHbIX Bbllle MpuUOOPOB
MOXHO BKJIOYATb B CeTb [AONOJHUTENBHO K
TOPLOBOYHOM Nune? 3anuwuTe peleHne u oTBeT
(nopapkoBbln Homep(-a) npubopa(-oB)).
PacuétHble 3apaym:

1. B nacnopte anekTpuueckoro ¢eHa HanucaHo,
4TO MOLWHOCTb €ro Apuratens cocrasnsert 1,6 kBt
npu HanpsxeHuu B cetn 220 B. Onpepenute cuny
TOKa, MPOTEKaWero no 31eKTpUYecKon Lenu
(heHa npu BKAIOYEHUMN €ro B PO3ETKY.

2. PaccuutaitTe  Haubonblylo  [ONYCTUMYIO
MOWHOCTb  MOTpebuTene  3NeKTPO3Hepruu,
KOTopble MOryT OfHOBPEMEHHO paboTatb B
kBapTupe, ecnn I=10A n U=220B.

3. Pabouee HanpaXeHue AYroBoW
cTanennaBuabHOM neun 800 B, MOWHOCTb
ycTaHoBkM 140 MBT. Hanaute cuny Toka mexay
KOHLUAMW 3neKTpopos? HanWauTe KOAMYecTBO
TENNOThI, BbIfeNseMoe 3a 24 paboTbl neyn?
JkcnepumeHTanbHoe 3agaHune

1. [lpegnoxute 3KCNepUMEHT, C MOMOLbIO
KOTOPOro MOXHO poBepuUTh 3aKoH Jhxoyna-
Jlexya.

[pegnararoT u 06CYXAAIT NPEANOKEHUA.
3apucoBbIBalOT CXeMy 31€KTPUYECKON Lenu
B TETPajAX.

OauH CTyAeHT cobupaer Lenb Ha
[EMOHCTPayMOHHOM CToJIE.

[IpoBOAAT 3KCIEPUMEHT.

Ocpopmnaiot peleHne 3agaHna B TeTpagax
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3. 3aKnounTeNbHbIN 3Tan 3aHATUA

lNopBepeHue
UTOTOB PaboThl

1. MoaBoANT UTOrN, CBA3bIBAA PE3YNbTAThl YPOKa
c ero yenamu. AKYeHTUpyeT BHUMaHNE Ha
KOHEYHbIX pe3ybTatax y4eOHoi JeATeNbHOCTH
06Y4aILMXCA HA YPOKE U KaXK[OM rpynbl.

2. Opraumn3syet pegnekcuio.

3. BbicTaBnseT ouyeHku 3a paboTy Ha ypokKe,
KOMMEHTUPYSA UX HAa OCHOBE pa3paboTaHHbIX B
Ha4ase ypoKa Kputepues

1. OtBeyaloT Ha BOMpPOCHI InemeHThI
0K 01.
OK 04.
OK 05.
2.[poBogAT camoaHann3 npuobpeTeHHbIX
3HaHWK, yMEHUN U HAaBbIKOB MK...

4. 3apaHusa pnsa ca

MOCTOATENbHOIO BbINMOJIHEHUSA

8104, 107. Pewunts 3agaun: Al- A4 cTp.345.
®u3uka. 10 knacc: yyeb. gns obweobpasosar.
opraHu3aumii: 6asobiit ypoeHb/ [.5. Makuiwes,
b.b. byxosues, H.H. CoTtckuin; nopg pep.

H.A. NapdeHToeBon — 4-e n3g., —M.:
MpocBeleHune, 2018. — 416 c.

Jlomawnee npaktuyeckoe 3agaHue:
onpeAennTb NoKa3aHusA CHETYNKOB
3NIEKTPOIHEPrum v o JencTeyiolyemy Tapugy 3a
1 kBT 4, nogcuntath CTOMMOCTb 31EKTPOIHEPT UMY,
pacxogyemoit 3a 1 mecay (30 gHeit) Bcemu
npubopamu B Bawes kpaptupe. [1peanoxunTs
Crnocobbl IKOHOMUM 371IEKTPOIHEPTUN B BaLLEM
gome

3anuceiBaloT foMallHee 3ajaHne
InemMeHThl
OK 01.
0K 02.
OK 03.
OK 05.

nK...

TEXHOJIOTUYECKAA KAPTA

Tema 3aHaTUA

3akoHn Oma gna nonHo# yenum

Lenu

- N3y4muTb 3aKoHbl OMa ana NonHOW Lenu;

- chopmmMpoBaTh NpeacTaBiaeHne 0 CTOPOHHMX cunax, IAC;

- NoNy4YnUTh NpeacraBaeHne 0 NpakKTU4ECKOM 3Ha4YE€HUN 3HaHuWK 3akoHa Oma A8 NOBCEAHEBHOM XU3HM

CopepixaHue Tembl

ong..., MOK ...

CTopoHHuWe cunbl. InekTponBmxKywWas cuna. 3akoH Oma ana NonHoM Lenu.
ABNAIOTCA OCHOBOW ANA U3yyeHus obuenpodeccnoHanbHbiX AUCUUMIUH U MEKAUCLUMIMHAPHBIX KYPCOB:
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0K 01, 0K 02, 0K 03, OK 04;

MK ...

Cnoco6CTBYIOT POPMUPOBAHUIO OOLWUX KOMMETEHLUM:

cnoco6cTBYIOT GOpMMPOBaHUIO NPOdECCUOHANbHBIX KOMNETEHLMIA:

Tun 3aHaTHA

KOM6MHMpOBaHHOE3aHﬂTMe

OCMbICNeHue

CONpPOTMB/IEHUA MPOBOAHWUKOB OT TeMNepaTypbl.
CBepxnpoBOAMMOCTbY.

OpraHu3yet npoBejeHue hpoHTaabHOro onpoca.
Bonpocbi:

1.4710 Takoe 3nekTpuyeckuit Tok? [lOCTOAHHBIN
ANEKTPUYECKUN TOK?

2. Kakme  ycnoBus  HeoOXopuMmbl
CYLEeCTBOBAHMA TOKA B Lienu?

3.Kakme napameTpbl 3/E€KTPUYECKOr0 TOKa Bbl
3HaeTe?

4.4710 Takoe cuna TokKa?

ans

®opmbl ®poHTanbHas; MHAMBKUAYANbHASA; FPyNNoBas
opraHu3auum
yuebHom
AeATeNbHOCTH
JTansbl 3aHATUIH JleaTenbHOCTb NpenojaBartens JleaTenbHOCTb CTYAEHTOB MnaHupyembie Tunsl
obpasoBatenb| OLEHOYHBIX
Hble MeponpuaTui
pe3ynbTarhl
1.0praHu3auyMOHHbIN 3Tan 3aHATUA
Co3paHue 1.0praHusyeT Ha4ano y4ebHol eSTeNbHOCTH. 1. MobunusyioT cBOM BOJIEBbIE KA4yeCTBa INEMEHTHI
paboueit Co3zpaér IMOLMOHANbHbIN Hactpoii Ha|ans pabortsl. OK 01.
06cTaHOBKM, COBMECTHYI0 pabory. 0K 02.
aKTyanusayus 2. OpraHusyet akTyanu3aumio 3HaHuii no Teme|2. AKTMBHO OTBEYAKT Ha BONPOCHI. OK 03.
MOTUBOB yueOHOM | «YcnoBus, Heobxoaumble AN BO3HUKHOBEHUS OK 04. YcTHbI
AEATENIbHOCTU U | 3N1EKTPUYECKOTO TOKa. 3aBUCUMOCTb (bpoHTaNbHbIN
YCTAHOBOK Ha|3NEeKTPUYECKOrO  CONPOTMBAEHUA  OT  pojaa onpoc
BOCNpUATHE, mMaTepuana.  3aBUCUMOCTb  3/IEKTPUYECKOrO
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5. Kakue pgeiicTBuA OKa3biBaeT INEKTPUUECKUIN TOK
NpW NPOXOXAEHWUMN Yepe3 NPOBOAHUK?

6. KakoBa npuynHa 3NEKTPUYECKOro
CONPOTUBIEHMA NPOBOAHUKA?

7. OT KaKuUX xapaKTEPUCTUK NPOBOLHUKA 3aBUCUT
ero 371eKTpuyYecKoe CONpoTUBAEHNE?

8. loyemy npu HarpeBaHWM MeTaNIUYECKOTO
NPOBOAHWKA €ro CONPOTUBIEHNE YBEINYNBALTCA?
9. Kak 3aBMCUT cuna TOKa OT HanpsaxeHua Ha
KoHuax y4yactka? 10. Chopmynupyite 3akoH Oma
ANA yyacTKa uenu.

11. Kakue BewecTBa ABNAKTCA NPOBOAHUKAMMU?
pnuBeanTe NpuMepsl.
12. Mouemy
INEKTPUYECKUI TOK?
13. Kakue Hocutenu 3apsaga ectb B MeTannax?
[lpusegunte npumepsl NpaKkTUYeCcKoro
npumeHeHns 3akoHa Oma fna y4actka yenu.

NpOBOAHNKN nposojaAat

3. [lpegnaraet o6ydamumMcs 06paTuT BHUMaHNE
Ha ob6opyanoBaHue Ha CTY[EHYECKMX CToNax
(BONIbTMETD, amnepmeTp, MpPOBOJA, Pe3UCTOp,
peocTat, ranbBaHUYeckuii 3nemeHT). Yepes 2
MUHYTbI HY)HO PaccKasaTb O Ka[oM 3JieMeHTe
060pYyAOBaHNA KaKk MOXHO 6oJibLIe.

Opraxu3yet paboTy B napax.

Oprauusyet oT4eTsl paboTsl B Napax.

Mpusogatr  npumepsl npaKTUYeCcKoro
npumeHeHus 3akoHa Oma Ana y4acTka yenu,
o06o6wawT u [enanT BbIBOAb, 4YTO C
nomouybto 3akoHa OMa paccyuTbiBaKOTCA

INeKTpuYeckmne napametpasl
3/IEKTPONPOBOJAKMY, HarpeBatesibHbIX
3/1eMEHTOB, Bcex pasnoanemMeHToB

COBPEMEHHONM 3INEKTPOHHOM annapatypel,
OyAb TO KOMMbIOTEP, TeNEeBU3OP WM
COTOBbIN TENEPOH.

3. TloroBAT coobleHne o pusndeckom
npubope:

- 0TBEYAIOT Ha NOCTaBNEHHbI BOMPOC,

- OL{eHUBAIOT CBOM OTBETHI.

[lomoratoT npenogasarenio.

CaMOKOHTpONb
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- W3 paHHoro obopypoBaHus  cobepem
3N1eKTPUYECKYIO Lienb
- Ha3oBute o0CHOBHble 3neMeHTbl  N06OI

3N1eKTpUYecKoii uenu?

- N3mepum HanpsxeHue Ha pe3uctope. (1,5 B)

- A Ha ranbBaHMYeCKOM 3/1eMEHTE HaNWCaHo 4,5 B.
- NoyeMy HanpsKeHWe Ha pe3nUCTOpe MeHbLUE, YeM
Ha UCTOYHMKE TOKA?

OtBeyaioT Ha BOIMNpOCkI npernojasarenA

NoprotoBka k| 1. [lpegnaraet obyyaiowmnmca cpopmynuposats | 1. opmyaupyioT Temy ypoka. IneMmeHTbI YcTHbIR
U3Yy4YeHUIo TeMy ypokKa. 0K 01. (hpOoHTanbHBIN
HOBOTO 2. lpeanaraet obyyaiowmnmeca cpopmynuposate | 2. [lpegnaraioT  GopmynnpoBku  Lenei 0K 02. onpoc
marepuana yenu ypoka. YpOKa. 0K 03.
3. Bmecre ¢ obyyatowmmucs obcyxaaer 3. QopmynupyoT U NPUHMMAIOT KpUTEPUM OK 04.
Kputepuu JOCTYIKEHUA Leneu. LOCTUXEHNA Liesier YpoKa.
4. - Kak Bbl gymaeTte Tema ypoka cBf3aHa c|4. OTBevaior
oyayuei Balweu npogeccnoHanbHoM
[AEeATeNbHOCTbIO?
[lpepnaraet BepHYTbCA K 3TOMY BOMPOCY B KOHLE
YpOKa
2. OcCHOBHOM 3Tan 3aHATUA
®opmupoBanue | 1. OpraHusyeT npocMoTp Bugeo-ypoka no teme| 1. CMOTPAT BUZEO-YPOK. IneMmeHThI
HOBbIX 3HaHWN W|«3InexkTpogBuxywas cuna. 3akoH Oma Aas NOAHOM | 3anUChIBAIOT KPATKUI KOHCNEKT B TETPajb. 0K 01.
cnocobos yenu.» 0K 02.
AeATeNbHOCTU https://iu.ru/video-lessons/e871ee18-99f5- 0K 03.
4c2d-ab44-24212f984e7e OK 04.
(Io xogy npocmoTpa fgenaet nay3sl, MOBTOPbI 1A
aKUeHTa BHMMaHua CTYAEHTOB U 3anucu MK ...
KOHCMEKTA).
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1) CropoHHKe cunsl.

2) IneKTpoaBMKyWAA cUNa.

3) 3akoH Oma gns nonHow uenu.

4) XapaKTepUCTUKM UCTOYHMKA TOKa.
5) KopoTkoe 3amblkaHMe.

2. Opranmnsyet npocMoTp npe3eHTaumu « Toku
KOPOTKOIO 3aMbIKaHNA - UCTOYHMKM HACTOSALLETO
CTUxuiiHoro 6eAcTBuA» (onepexaioujee
3agaHue).

3. Opraunsyet obcyxaeHue npeseHTaumnm no
cneayowmnm Bonpocam:

1. Y70 Takoe KOpPOTKOE 3aMblkaHue?

2. Kak o6pasyeTcs KOpoTKoe 3amMblkaHue?

3. 3akoH [xoyna-JleHua B LUenu KOpoTKoro
3aMblKaHuA

4. OCHOBHble NPUYMHBI KOPOTKOTO 3aMblKaHMSA

5. Buabl KOPOTKOIrO 3aMblKaHUA:

-B LL€NM NOCTOAHHOrO TOKa

-B LleNM NepemMeHHOro ToKa

6. [locnencTBUA KOPOTKOTO 3aMblKaHUA.

7. Mepbl, UcKnovalLMe KOpoTKoe 3aMblKaHue
(npunoxerue 1)

4. [locne BbiBoga 3akoHa Oma Ans noaHo# yenu
opraHusyet paboTy Mo aHanu3y 3TOro 3aKoHa.
[na nyywero nNOHUMAHWA CTYAEHTaAMKU ABAEHUN,
NPOMCXOAAWMX B INEKTPUYECKON  Lenu,
coctaeasem Tabnuuy

2. BHumatenbHo cnywaior,
aHanusupyiot, 06Cyxaaror,
3anunchIBaloT.

3. AKTMBHO y4yacTByIOT B 00CYKaEeHUM, fenas
HeoOX0AUMbIE 3aNUCH B TETPafb.

4. AKTMBHO y4acTBYIOT B 3anoJHEHUU
120611 bI

CamokoHTpONb
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‘ pepacnpe~
JenseTca
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GOMKHYTa.
Meton us~
MepeHus

3

3akpenneHue
U3YYEHHOTO
maTepuana

[lpepnaraet 3akpenuTb U3y4eHHbIN Matepuan npu
pelieHum 3agay.

KauectBeHHble 3apaum:

1.  O6yvawouwuecs U3yyanu npoTekaHue
3NEKTPUYECKOrO TOKA B Lienu, U306parKEHHON Ha
cxeme (puc. 1). MNepeasuras pbl4axoK peocTara,
OHW CNeAMNN 33 MW3MEHEHWEM CUNbl TOKa W
NnoCTpoMNu rpaduk 3aBUCUMOCTM CUAbI TOKA OT
BpeMeHu (puc. 2).

| LA

|

| 1 | l 7 /I
5 \

® K 3 \\ pa
] | |
0 1 153 I3 Iy

Puc. 1 Puc. 2

Buibepute JBa BEPHbIX VYTBEPXAEHUA,
COOTBETCTBYIOWMUX JAHHbIM rpacpuKa. 3anuwnTe B
oTBeTe UX HOMepa.

1)B npouecce onbiTa cuna TOoKa B Lenu
“3MeHanach B npegenax ot 2 go 7 A.

Pewarot 3agaumn nucbMeHHo, 06Cy¥aanT
peleHus, aHann3npyIoT 1 OLEHUBAIOT

peleHuns gpyry apyra

InemMeHThl
OK 01.
0K 02.
OK 03.
OK 04.

nK...

OueHKa peleHus
KauyeCTBEHHbIX U
pacyeTHbIX 3aaay
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2)B npomexyTke BpemeHn oT t, po t
COMpOTUBNEHUE peocTaTta yBeInYnBanocCh.

3) B npomexyTke BpemeHun oT 0 A0 t, pblyaxoK
peocTaTta nepemelanu BNeBso.

4) B MPOMEXYTKE BpemeHW oOT t; 0o f, pblyaXKoK
peocTaTta nepemelanu Bnpaso.

5) B NpOMeXyTKe BpeMeHW oT t, 0 t, HanpsxeHue
Ha pe3ncrope yBean4nnoch B 3 pasa.

PacuyéTHble 3apaum:

1. K uctounuky Toka ¢ I[C = 6 B nogknioumnm

peocTart. Ha pucyHKke nokasaH rpadmK n3meHeHus

CWNbl TOKa B peocTaTte B 3aBUCMMOCTU OT ero

CONnpoTMBAEHUA. YeMy paBHO  BHYTpeHHee

CONpOTUBAEHME UCTOYHMKA TOKA?

1A
104
2 |\
i)

0 I 2 .3.ROm

2. Onpepnenute cuny Toka KOPOTKOFO 3aMblKaHUA
AN UCTOYHMKA, KOTOPLIA NpK cune Toka B Lenu I,
= 10 A nmeet nonesHy mowHocts P, = 500 BT, a
npu cune Toka I, =5 A — mowHocte P, =375 Br.
3. Cuna ToKa B NPOBOAHMKE MOCTOAHHA M paBHA
0,5 A. 3a ckonbKo cekyHA 3apag 60 Kn npongér no
NPOBOAHUKY?

4. Yepe3s nonepeyHoe ceyeHWe NPOBOJHMKOB 3a
8 c npowno 1020 3anekTpoHoB. KakoBa cuna Toka
B NPOBOJHMKE?

5. Yepe3 npoBOAHMK NOCTOAHHOTO CEYEHMUSA TEUET
noctosiHHbIM ~ TOK  cunont 1 HA.  Ckonbko
NEKTPOHOB B CPeAHEM TNpPOXOAUT  yepes
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nonepeyHoe ceyeHue 3TOro NpoBoaHuMKa 3a 0,72
MKC?

6. CBapoyHbIi annapaT noTpebaset Tok 600 A npu
HanpsxeHun 60 B oT cBapoyHoro reneparopa c
BHYTPEHHUM CONpoTUBAEHUEM 0,020m.
ConpoTtuBnenune nogeopAwmx nposogos 0,01 Om.
Kakoeol 3[C ¥ HanmpsxeHue Ha 3ayumax
reHeparopa?

3. 3aKn0unTENbHLIN 3Tan 3aHATUA

MoaBepeHune 1. llogBoauT utory, cBA3siBas pe3ynsratbl ypoka |1. 0TBe4aloT Ha BONPOCH InemMeHThl
UTOTroB paboTbl | ero uenamu. AKLEHTUPYET BHUMAHNE Ha 0K 01.
KOHEYHbIX pe3ynbTaTax y4yeOHo! JeATENbHOCTH 0K 02.
06YyYaIoWMXCA HA YPOKE U KaXK[Ooh rpynnbl. OK 04.
2. Opranu3syer pegaexcuio. 2.[lpoBogAT camoaHanu3 npuobPETEHHbIX nK ...
3apaet Bonpoc 3HaHWU, YMEHNI N HaBbIKOB.
- byiyT N1 3HaHMSA naHHO TeMbl BOCTPeOOBaHbI B
Balen NpoeccnoHanbHON AeATeNbHOCTU? AKTUBHO y4acTBYIOT B 00CYXAEHUN
OpraHusyet obcyxaeHue.
3. BbicTaBaseT oLeHKM 3a paboTy Ha ypoke,
KOMMEHTHUPYS UX Ha OCHOBE pa3paboTaHHbIX B
Hayase ypoKa Kputepues
4. 3apaHua ana camoCcToATENIbHOTO BbIMOJIHEHUA
8106. PewwnTb 3agaum A1-A4, ctp.350. 3anuceiBaloT JomalHee 3agaHme JInemMeHThI
®usuka. 10 knacc: yyeb. ans obweobpasosart. 0K 01.
opraHu3aumit: 6a3oBblit ypoBeHs / .4, Makuwes, 0K 02.
b.b. byxoBues, H.H. Cotckuit; nopg peg. 0K 03.
H.A. NapdeHTbeBON — 4-€ U3a. — M.: OK 04.
MpoceewweHne, 2018. — 416 c.
nK...
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TEXHOJIOTUYECKAA KAPTA

Tema 3aHaTUA

”pOBOﬂHMKM N ANINIEKTPUKU B I/IEKTPDUYECKOM ToJie. ”0}1ﬂpl43aL[Mﬂ ANINIEKTPUKOB

Llenu

- ChopmupoBaTh NpefcTaBaeHns 0 NPOBOAHMKAX U AUINEKTPUKAX U UX PaA3IMUMUAX B XapaKTEpe NPOBOJMMOCTY;
- chopMMpOBaTb MOHATUE [UINEKTPUYECKON NPOHULAEMOCTH Cpefbl;
- U3Y4WUTb NPOLLECChl NONAPU3ALUU [UINEKTPUKOB, INEKTPOCTATUYECKOI 3aLMTHI

CopepikaHue TeMbl

ona ..., MK ...
0K 01, 0K 02, OK 04, OK 05, 0K 07.

MK ...

cnoco6cTBYIOT GopMMpPOBaHUIO 0OLUX KOMNETEHLUIA:

dbopmupoBaHuio npodeccUoHaNbHbLIX KOMMETEHLUNA:

0cob6EeHHOCTN CTPOEHUSA NPOBOJHUKOB, HEMONAPHBLIX U NOAAPHBIX AN3NEKTPUKOB; 0OBACHATL MEXaHU3M NOAAPU3ALUM
AV3N1IEKTPUKOB, 3NIEKTPOCTATUYECKON 3aLUNTbI.

061acTV NPaKTUYECKOTO NPUMEHEHUS NPOBOJHWUKOB U ANINEKTPUKOB ABAAIOTCA OCHOBOW ANA U3YyYEHUA
obuenpoceccMoHanbHbIX AUCLUMIMH U MEXAUCLUNIMHAPHBIX KYPCOB:

Tun 3aHATUA

KOM6VIHVIpOBaHHOE 3aHATHE

Gopmbl ®poHTanbHas; rpynnoBas; MHAUBUAYANbHAS
OpraHu3auuu
yuebHoM
AEATENLHOCTH
Jtanbl 3aHATUI [lesTenbHOCTb NpenojaBarens [leATenbHOCTb CTYIEHTOB MnaHupyembie Tunol
obpasoBatenb| OLEHOYHBIX
Hble MeponpuUATHii
pe3ynbTarhl

1.0praHn3auuoHHbIA 3Tan 3aHATUA
Co3paHue 1) OpraHu3yet nposegeHne ppoHTaAbHOIro 1) Jenatca Ha 3 rpynnsl. OcmbicinBaoT
paboueit onpoca B popme urpsl «lleHanbTux. npasuaa urpsbl. INEMEHTHI
ob6cTaHOBKM, Pacnpepenset ponu: aBe rpynnsl 6yayT KomaHgb! urpatot, popmynnpyioT 3agaHus n 0K 01.
aKTyanusauyus urparnLyMmMu KomaHgamu, TpeTeA rpynna — BbIMONHAIOT 3aflaHUA KOMaHAbI-CONEPHUKA. 0K 04. B3auMoKoHTpoNb
MOTUBOB apbutpbl. ApOuUTpbI KOHTPONMPYIOT NPaBUbHOCTb 0K 05.
y4yebHoM 06bsACHAET npaBuaa: UrPoOKM ABYX KOMaHg no OTBETOB, NPY HEOOXOAMMOCTU — OTBEYAIOT U

peAaATenbHOCTU U
YCTAHOBOK Ha

oyepean [alT 3aaHus KOMaHae-CoNepHUKyY 1
BbIMOJIHAT UX 3afaHuns, Kak 6bl 3abusas
neHanbTH.

JOMOJHAT.
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BOCNpUATHE,
OCMbICNEeHue

ApOuTpbl BEAYT CYET M OLEHMBAIOT MPABUIILHOCTD
oTBeTa. Ecim komaHaa He paét oteeT, NM6O OTBET
HeBEpEeH, TO apOUTPbI OTBEYAIOT CaMMm.
[lpenogasatens npegnaraet KOMaHAam KapTouku
— MOMOLYHUKN JAA ONTUMU3ALMU
(popmynupoBaHua 3agaHuii.

CopepikaHue KapTOYKM-NOMOLHWUKA 1 KOMaHABI:
1) [laiiTe onpepenenue ... (busnyeckoi
BEJIMYMHE, MOHATMIO)

2) CdhopmynupyiTe... (3aKoH)

3) 3anuwwute dopmyny ....

4) [locTpoiTe BEKTOP HANpPAXEHHOCTH Ha
PUCYHKe ...

5) N306pa3nTe AMHUM HaNpAXKEHHOCTU HA
PUCYHKE....

2) MogBoaunT utOory Urpsl, 61arogapuT CTYLEHTOB
3a aKTUBHOe yyactue

2) ApOuTpbl cO0614aIOT CYET Urphl U
Ha3bIBalOT Hanbosee 3 PEKTUBHbIX
UrpoKoB

MoarotoBKa K
U3y4yeHUIio
HOBOTO
matepuana

1) 3apaér npobnemHbIli BONpoOC:

- Mbi usyyaem anektpocratuky. Kak Bel fymaere,
371€KTPU3aLNA — ABJIEHNE CKOPEE M0NE3H0E UN
BpeaHoe? [lpuseute npumepsl NpoaBaeHNUA
371eKTpU3aLmm B NPAKTUYECKOU JEATEbHOCTY
yesnoBeka.

OpraHu3yeT «M03roBo# WTypM» (Ha OCHoBE
MPOCMOTPEHHOU Npe3eHTaymuu uam no Bonpocam)
ANA HOPMYAUPOBAHNA TEMbI U LieNel 3aHATHUA.

2) [lpocut oTBETUTH HA BOMPOCHI:

- N3 kakux matepuanos genatoT nposoga J13M1?

- C nomolwbio Yero NpoBoAa KpenaTCcsA K onopam
30?2

- Kak Ha3blBaloTCA Takue matepuansl?

- Kak Bbl jymaeTe, KakoBa TeMa HalLEro 3aHATUA?

1) Bbicka3biBalOT CBOIO TOYKY 3pEHNS,
060CHOBbIBAIOT, NPUBOAAT NPUMEPbI
NpoABNEHNSA 3/1IeKTPU3aynm B
NpaKkTU4eCcKOoM eATEeNbHOCTY YeN0BeKa.

2) CMOTpAT npe3eHTaLuio, 0TBEYAIOT Ha

BOINPOCHI, BbICKa3bIBatoT MpeAnoIoKeHNUA.

JnemMeHThl
OK 01.
OK 04.
OK 05.

nK...

YcTHbIN
KOHTPOJIb
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3) lpegnaraet ccpopmynnpoBats Leau ypoka.
Lna 3T0ro HyHO NPOLJOIKNTL NPEAIOKEHNA:

- 3y4nTb 0COBEHHOCTM CTPOEHMS. ......

- BbiaButb oTAMYMA......

- PaccmoTpeTb 061aCTU MpUMEHEHUS. ..

4) 3apaeT MOTUBALMOHHbIN BONPOC:

- MpepnonoxuTe, KakKUM 06Pa3oM NoNyYEHHbIE Ha
YPOKe 3HaHWUA U YMeHUA NOMOryT BaM B
NOBCEAHEBHOM XM3HM N NPOECCUOHANBHO
NeATeNbHOCTU?

3) @opmyaupyioT M NPUHUMAIOT LiEaN
ypoka. B paboyeii TeTpagu ukcupyot
TEMY U LjesIn YpOoKa.

4) OTBeyvaroT, NnpegnararnT pasHbie
BapuaHThl

2. OcHoBHoOM 3Tan

3aHATUA

®opmupoBaHue
HOBbIX 3HAHUI U
cnocobos
NeATeNbHOCTH

1) OpraHu3syet paboTy B napax, 00CyAaeT co
CTYAEHTaMU KpUTEPUM OL€HKM PaboTbl HA YpOKe.
2) OpraHu3syeT usy4yeHue HoOBOro matepuana.
JaéT 3aganuns: ncnonb3ys TEKCT y4ebHMKa,
U3Y4YUTb NIePBLIM HOMEPAM B Napax MnpOBOAHUKHY,
BTOPbIM — IUINEKTPUKMN.

Bmecre co cTyneHTamu obcyxgaer nnaH
n3y4eHns:

1.0npepenetue.

2. 0cobeHHOCTH CTpoeHuS.

3. BausaHue anekTpuyeckoro noss Ha
nepepacnpejeneHue 3apaos.

3) OpraHusyeT obcyxaeHne pe3ynbTaToB
pabortsi. Ocoboe BHUMaHue yaenaeT paBeHCTBY
HYJII0 HANPSAXEHHOCTU 3EKTPUYECKOro N0 B
MeTannax; 0CcnabneHuto INeKTPUYECKoro nojs B
AMINEKTPUKAX.

1) Cnywarot, 06Cy¥AaloT KpUTEPUU OLEHKM
paboThl.

2) llepBblii CTyAEHT B Nape n3yvaet
0COBEHHOCTH CTPOEHUS METANNOB U
BINAHWNE 3NEKTPUYECKOro NoasA Ha
pacnpepneneuue 3apafioB BHyTpu mMeTania.
Bropoii cTyneHT B nape n3yyaet BUGbI U
0COBEHHOCTH CTPOEHUSA MONAPHBIX 1
HEMnoNAPHbIX AUINIEKTPUKOB U BANAHUE
3/71eKTPUYECKOro MoJIA Ha ANMOJH.

3) lpunumaioT yyactue B 06CyKaeHUN
BOMPOCOB, 33/jaBaeMbix NpenojaBatesnem.
BbigBuraiot paznnytsie runotess.
3anonHsaoT Tabauyy B paboderi TeTpagu:

Bewectsa  |[lpoBoaH [Au3anekTpuku
UKK nonapHele |Henons
pHble
CtpoeHue

InemMeHThl
OK 01.
OK 02.
OK 04.
OK 05.
0K 07.

nK...

YCTHbIN
KOHTPONb
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4). 3apaér Bonpochi:

- 3a4em BOEHHbIE CKaAbl, Cayxaline ans
XpaHeHWA B3pbIBYATbIX BELLECTB, OKPYXKaloT
3a3eMJIEHHO NPOBOJIOYHON CeTbI0?

- Noyemy cyxas conb ABNAETCA AUINEKTPUKOM, A
BOAHbI pacTBOP COAU - NPOBOAHUKOM?

- MakcumanbHo gonycTumoe 6esonacHoe
3HaUYeHue HaNpsAXKeHNUA B CyXUX MOMELLEHMNAX —
36 B, a Bo BnaxHbix — 12 B. 06bACHMTE, Noyemy
BO BJIAXKHbIX MOMELLEHNAX BENNYMHA
0€30MacHOro HanpsXeHUs MeHblle?

5) OpraHu3yert 3kcnepuMeHTaabHy0 NPOBEPKY
Moly4eHHbIX 3HaHUI. Bbi3bIBAET CTYAEHTOB 4714
npoBefeHUs JEMOHCTPALMOHHbIX OMbITOB.
3apaHune NepBOMY CTYAEHTY:

- MpoBepuTE ONLIT: BO3bMUTE 3NEKTPOMETP C
MeTanINYeCcKUM AUCKOM U 3apAaUTe ero
NONOXKUTENBHO.

- MopHecuTe K AMCKY NUCT NaacTuka, obpatute
BHUMAHME, YTO NPOUCXOAUT CO CTPENKOW
NEKTPOMETPA, CAeNaiNTe BbIBOS.

3agaHune BTOPOMY CTYLEHTY:

- MpoBepuTE ONLIT: NOAHECHUTE HE3APAXKEHHYIO
TMAb3Y K 3apAXKEHHOWN CTEKAAHHON NNacTUHe.

- 06paTuTe BHUMAHME, YTO MPOUCXOAUT C
rMAb30W, 00BACHUTE IaHHOE ABJEHUE.

3apaHue TpeTbeMy CTYAEHTY:

Pacnpepe-
neHve
3apAnoB B
none

OuKcnpyioT B TETpaaax onpesencHme
[ANINEKTPUYECKON MPOHNLEAEMOCTH
BeljecTsa.

4) OTBEYaIOT Ha BONPOCHI, 06CYXaaloT,
00OBACHAIOT.

5) Bbi3BaHHble CTYA€HbI MPOBOAAT OMbITb.
OcTanbHble — Hab1aloT, ONUCHIBAIOT

npoucxogdauine ABaeHna U geaarnT BbIBOAbI.

PaCC_V)K,quMFI W BbIBO[bl CAMOCTOATEJIBHO
KparKo 3arnuncelBarT B T€Tpab
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- MpoBeauTE ONLIT: BO3bMUTE INEKTPOMETP, HA
CTep)KHe KOTOpOro yKkpenneHa manas chepa, u
NOAHECUTE K HEMY NOJOXUTENBHO 3aPAXKEHHYHIO
CTEKNAHHYIO NAACTUHY.

- 06paTnTe BHUMAHME, YTO MPOM30MIET CO
cTpenKkoii anekTpometpa. Caenaiite BbIBOS.

- HakpoiTe cepy KanopumMeTpom U CHOBa
nojHecuTe 3apaXeHHylo NnacTuHy. locmoTpuTe,
4TO NPOM3OMAET CO CTPEAKOMN INeKTpomeTpa.
06bacHUTe Habalofaemoe ABAeHUe, caenanTe
BbIBOJ,

3akpenneHue
U3Yy4YEHHOTO
MaTepuana

1) OpraHusyet paboty c ke#icom.
CapoBop-nobutens Muxamn Hukonaeeuy
HaxO4MW/ICA Ha Jave, Korga 3ameTun
npubanatollyocs rpo3osyio Tydy. OH nogyman,
4YTO yCrneeT BEPHYTLCA JOMOI Ha aBTOMOOMNE 0
AO0XAA, NO3TOMY pPeLna CHavyana NpopbIXInTb
noysy B LBeTHMKe. OHAKO CMNIbHAsA rpo3a
3acTajia ero no nyTu OMON, KOrja ero
aBTOMOOMNb IBUTANCA NO FPYHTOBOI lopore B
none.

Ero xeHy, AHHy BanepbeBHy, rposa 3actana
HeJaNeKo OT AOMa Ha NJolagKe AnsA Bbiryia
cobak. [loHuMas, 4To CKOpo NOMAET A0XAb, AHHA
BanepbeBHa xOpowWwo NOAroTOBUAACH: B3A/aA 30HT,
Haflena HenpoMoKaeMblil nnaly Ha cebs, a
cobayke ofiena KpacuBblil KOCTIOMYUK U3 KaKOM-
TO NPO3PaYHON TKAHU, KYNNEHHbIW B TaiHe OT
MyXa.

Nx poub Buktopus octanace goma. Korga
Hayanach rpo3a, OHa OTKpPblaa OKHO, YTOObI
nonto60oBaTbCA NPUPOAHBIM SBIEHUEM U
NOAbIWATL CBEXWUM BO3AYXOM.

3apaHusa:

1) BoinonHaioT 3aganna Kevica

InemMeHThl
OK 01.
OK 04.
OK 05.

OueHka

BbINOJIHEHUSA
3aflaHui K Keicy
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1. Kakyto onacHoCTb npefcTaBnseT rpo3a s
YeNI0BeKa, HaxoAAWEeroca Ha yauue?

2. K10 13 repoes 310 UcTopuum, No Bawemy
MHEHWI0, HaX0ANUTCSA B GONbLIE ONACHOCTHU BO
BpeMs rpo3bl? louemy?

3. NopekomeHaynte Muxanny Hukonaesuuy, Kak
emy ce6s BECTU B CIOKUBLIEACA CUTYALUM:
NPOAONKATL ABUMKEHNE, OCTAHOBUTb aBTOMOOUIb
B MoJie, NOKMHYTb aBTOMOOMIb U f06paThCs [0
KaKkoro-HWbyab yKpbiTUA (aepesa, Hanpumep)?
Mouemy Bbl Tak gymaete?

4. lNpepcTaBiseT 1M ONACHOCTb FPOM U MOJIHUA
Ans Buktopunu? 06bACHUTE CBOIO TOUKY 3PEHUS.
5. Cpopmynupyiite npaBuna noBegeH"sa Bo
BpeMA rpo3bl, KOTOPbIX JOMKHA NPULAEPKMBATLCA
AHHa BanepbeBHa

3. 3aKnoYuTEeNbHbIA 3Tan 3aHATUA

MNopBepeHune 1) MogBoanT pe3yabTatbl paboThl C KEHCOM. 1) lpoBoaAaT camoaHanns cBoeui pabortsl ¢ InemeHTHl CamooueHKa
utoros pabotel | 2) [pegnaraet cTygeHTam OLEHUTb CBOIO paboTy |3agaHuaMu Kelica. OK 01.

COr1acHo KpUTEPUAM, 03BYYEHHbIM Ha YPOKe. 2) OueHnBalOT CBOK pabdoTy Mo KpUTEPUAM. OK 04.

3) Oprauusyet pegekcuto npuobpeTEHHbIX 3) Pegpnekcupyrot OK 05.

3HaHWA 1 yMeHN nK ...
4. 3aflaHus ANA CaMOCTOATENIbHOTO BbINOJHEHUS

892. Pewntb 3apaumn A1, B2. c1p.307 3anucbiBaT gomatliHee 3agaHne InemeHThl

Ousuka. 10 knacc: yueb. ans obuieobpasosar. 0K 01.

opraHu3sauumii: 6asosblit yposeHb/ .5, Makuwes, 0K 02.

b.b. byxoBues, H.H. CoTckuii; nop pep. OK 05.

H.A. MapdeHTbeBOit — 4-e 3., — M.:
MpoceeueHune, 2018. — 416 c.
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TEXHOJIOTUYECKAA KAPTA

Tema 3aHaTUA

3J1eKTpuqecm4e yenu. I'Iocne,qosareﬂbHoe U napasaejibHoe coejjuHeHue npoBojHUKOB

Lenn

coeauHEHNA NPpOBOAHNKOB

- WN3yuutb nocnepoBatencHoe M NapaniefbHoe COeAMHEHWE MPOBOLHWUKOB: Y3HABaTh M yMeTb M300paxaTtb BUAbl COEfUHEHUS
NPOBOJAHMKOB Ha 3/IEKTPUYECKNX CXEMAX, U3YUMUTb 3aKOHbI NOCNE0BATENBHOMO M MAPANNENbHOTO COEMHEHMA NPOBOAHUKOB;
- chopMMpoBaTh yMeEHMe pellaTb PacYETHbIE W KAYECTBEHHbIE 3afayuM Ha pacyéT nocnefoBaTeNbHOr0 WM NapanienbHoro

CopepixaHue Tembl

B ObITY,
ona..., MIOK...
OK 01, OK 02, OK 04, OK 05, OK 07.

ﬂpOd)eCCVIOHaJ]beIX KOMNeTeHLUN:
MK ...

cnoco6cTBYIOT GopMUpPOBaHMIO 0OLWUX KOMNETEHLUA:

ABNAIOTCA OCHOBOW ANA n3yyeHus 06I.I.I,el'lp0¢)eCCVIOHaﬂbeIX ANCUUNINH U MEXANCLUUTIIMHAPHDBIX KYPCOB:

3ﬂ€KTqueCKMe uenu, nocnepoBarenbHoOE W nNapannenbHoe COEAUHEHUA, 3aKOHblI NOCAe[O0BaTe€NbHOro W napajiefibHOro
coeAUHEHUA NPOBOAHNKOB; NpaBuia COeANHEHNA I'IpVI60pOB B 31€KTPpUYECKUX LeNnAX; 3HAYUMOCTb AAHHOW TeMbI Ha MPpaKTNUKe U

Tun 3aHATUA

KomGuHMpoBaHHOE 3aHsTHE

®opmbl ®poHTanbHas; rpynnoBas; MHAUBMAYANbHAS
OpraHu3ayuu
yuebHom
AEeATENbHOCTH
Mnanupyemsbie T
. obpa3oBarenb vmbl
3Tansbl 3aHATUM [leaTenbHOCTb NpenogaBartens [leAaTenbHOCTb CTYAEHTOB Hble OLIEHOUHBIX
MeponpuaTui
pe3ynbTarhl
1.0praHn3aumMoHHbIN 3Tan 3aHATUA
Co3paHue 1) lpoBoANT aKTyanu3aumio 3HaHuM. 1) OTBeyaroT Ha BONPOCHI
paboueit - Y0 Takoe 3nekTpuyeckas Lenb? 3IneMmeHTbI
006CTaHOBKM, - Kakue yctpoitictBa U mpubopbl 06s3aTeNbHO OK 01. YCTHbIN
aKTyanu3aumsa [OMKHbI ObITb BKNIOYEHbI B 3EKTPUYECKYIO LiENb? OK 04. (hpOHTaNbHBIN
MOTUBOB yyebHOW |- Ha [eMOHCTPaUMOHHOM CTO/leé HAXOAATCS OK 05. onpoc
AeaTenbHOCTU M |npubopsl.  (JemoHcTpupyer — amnepmerp # 0K 07.
YCTaHOBOK Ha|BosbTMeTp). [ina uyero oHu ucnonb3ytotca? Kak
AaHHblE NPUOOPbI HYXHO BKAIOYATb B LiEMNb? nK ...
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BOCNpUATHE,
OCMbICNEeHue

2) [emoHcTpupyeT  yCTaHOBKM  ONbITOB  C
3aKpbITHIMU 0603HavYeHUAMU npu6opos
(amnepmeTpa v BobTMETPA)

[lpegnaraert:

1. CocTaBuTb NPEANONAraeMYI0 CXEMY LENN.

2. YKa3aTb Ha CxeMe, Kakoi M3 npubopoB —
amnepMmeTp, a Kakoi — BONbTMETP.
3. MoyeMy Bbl Tak cuuTaeTte?

4. Kakue BuAbl  coefMHEHUN
MCNONb3YITCA B AAHHOM Lienun?

3) CraBut npobnemy: Kak paccyuTaTb [aHHYIO
yenb, 4T06bI BCE Npubopsi pabotanu?
llpegnaraet ctypeHTam copmyanpoBatb Temy u
yenn ypoka

npn6opos

2) YepTAaT cxemy yenu, BbigBUraT
npeanonoxeHns, 060CHOBbIBAIOT,
1306paxalT cxemy Lienu Ha JOCKe.

3) @opmynupyroT TEMY U Liean YpoKa.
3anuceiBaloT ux B TeTpagb

2. OcHoBHOM 3Tan 3aHATUA

®opmuposaHue

HOBbIX 3HAHUI U
cnocobos

NEeATeNbHOCTU

1) 0O6ecneuynBaeT MOTUBALUMIO  BbIMOJHEHUA
3KCnepumeHTa.

OpraHu3yeTt rpynnosyko paborty.

llpegnaraer:

- pa3fenunTbCa Ha YeTbipe KOMaHAbI;
-MPUCTYNUTL K pacnpeaeneHunio obs3aHHOCTel B
KOMaHje;

-BbIMOMHUTL  33AaHUs N0  MCCNEeAO0BAHUIO
3aBMCUMOCTE B 3INEKTPUYECKUX Lenax ¢
NoCNefoBaTeNIbHO U NApaNNeNbHO COeMHEHHbIMM
NPOBOAHMKAMU.

Kaxpoi komaHge BbifaloTcs 3afaHns:

1. cobepuTe LEnb No NPEANOKEHHON CXEME;

2. U3MepbTe CMNY TOKA HA KaX10M y4acTKe Lenu u
obwyilo cuny ToKa B uenu. Cpenaiite
COOTBETCTBYIOWMIA BbIBOJ, O COOTHOWEHUN MEXAY
obulen cunoil Toka B LENU U CUNOW TOKa Ha
KaXX[10M y4acTKe Luenwu;

1) O6yyalowmecs pacnpenensioT No3ULUM 1
BbINOHAOT 3aflaHNs B KOMaHAAX.
(BuibupatoT imgepa  rpynnsl, cekpeTapsa —
ero 3ajava BCe 3anucbiBaTb WM CleauTh 3a
BPeMeHeM; reHeparopa uzgei — oOH oTBeyaeT
3a cOOp 3INEKTPUYECKON LieNU U U3MEPEHUS;
BbicTynatoujero  (oH oTBEYaeT  3a
Npe3eHTaLMI KOHEYHOTO pe3ysibTata).
-CaMOCTOATENbHO BbIMOHAIOT IKCNEPUMEHT
MO YCTAaHOBJEHUIO 3aBUCUMOCTEN MeXpy
CWUNOW TOKA, HanpsiXKeHUA U COMPOTUBNEHUSA
nocnefoBaTeNbHO " napannenbHo
COe[JMHEHHbIX MPOBOAHMKOB.

- 3aN0/HAIOT UTOTOBYIO TabAKLY B TETPAAAX.

Pabota B rpynnax no
npeioKeHHOW Npobaembl:
1 komaHga M 3 KomaHpa ucchepylor
nociefoBaTe/ibHoe CoOefMHeHHne

nccnenosaHuio

JnemMeHThl
0K 01;
0K 02;
0K 04;
OK 05.
0K 07.

nK...

HabntogeHune

B3aVIMOKOHT|30IIb

HabntopgeHue 3a
X0/I0M
3KCnepumeHTa
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3. M3MepbTe HanpaXeHWe Ha KaXAOM y4yacTke
uenu u obuwee HanpsxeHue B uenu. Caenaite
BbIBOJ, O  COOTHOWEHWM  MeXAy  00wWmMm
HaNpAXeHWeM B LeNn U HANPAXEHUAM Ha KAXKA0M
yyacTke uenu;

4. ncnonb3ya 3akoH OMa 1 NosyyYeHHble 3HAYEHNA
CWUN TOKOB U HAaNpsXKeHWi, BbiBeguTe hopmyny ans
HAX0XAeHuNA obuero CONpOTUBNEHUA
3NEeKTPUYECKOM Lenu;

5. 3anofHuUTe Tabauuy, caenanTte BbIBOA,.

KonuyeHTpupyer BHuUMaHue Ha cobnogeHumn
npasun TexHUKu 6e30nacHOCTU N BbINMONHEHNU
anropuTma cOopKu Lenm

B pe3ynbTate npoBegeHHbIX IKCNEPUMEHTOB
no  MOCNefoBaTeNbHOMY  COEAMHEHMUIO
obyyalowmnecs 3anoaHA0T Tabauyy, genanot
BbIBOJbI.

2 KoMaHAa U 4 KomaHpa: B pesynbrare
npoBeJEHHbIX IKCNepUMEHTOB no
napananenbHomy COEIMHEHUIO
obyyaloumecs 3anofHA0T Tabauly, aenaoT
BbIBO/b

Tabauua ans 3anoNHeHuUs:

... COEAMHEHMe (yKa3aTb BUJ COELUHEHUA)

1. CunaToka ....

2. HanpsxeHwue ....

ConpotusneHue ...

3akpenneHue
U3YYEHHOTO
maTepuana

1) Ocywecteaser KOHTPOJIb 3a
MCCNe0BaTeNIbCKON  JEATENbHOCTbIO  KaXK[oM
rpymnnsl.

o6y aaeT K BbICKa3bIBAHMIO CBOETO MHEHUS.
llpegnaraert:

- KaXpaoi KoMmaHpe BKAWYMTCA B paboTy no
co3aaHuio 0606LUaIWEeR CXEMbI MO TEME «3aKOHbI
COoeiUHEHUs NPOBOHUKOBY.

- PEWNTb Ka4YeCTBEHHbIE U paCYETHbLIE 3afa4u.

3apauu ana 1 m 3 KomaHabl

3apanmel. [lpu nocnepoBaTeNbHOM COEUHEHUM
pe3ncTopoB Mx obliee conpoTusneHue Gonblie,
YyeM CONpOTMBNEHME Kaxpaoro m3 Hux. Kak 3To
MOXHO 00BACHUTL?

3apaHue 2. [lBa namnol BK/IOYEHbI
nocnefoBaTeNbHO. 3aTeM NapannenbHO OAHOMN U3

1) [lpepctaBnawT  pe3ynbTatel  CBOEk
paboTbl, y4acTBYIOT B ANCKYCCUM

CoBMECTHO C APYrUMM KOMaHAAaMu CO34al0T
Kaactep Ha ocke K noHatuio «CoegnHeHUs
npOBOAHUKOBY.

KoppekTtupyioT cBoM 3HaHUA Npu pelieHnm
KayeCTBEHHbIX 3a/jay;

YcTaHaBnanBaT NpUYNHHO- CHEACTBEHHbIe
cBA3N;

Henatot 3anucu B TeTpagax, Ha JOCKe;
Beinonusor  pabotry no  npuMeHeHuio
3aKOHOB MOC/E[0BATENbHOIO COEAUHEHUS
NpPOBOAHUKOB JJIA  PEIIEHNS PacYeTHbIX
3agay.

InemeHThI
0K 01;
0K 02;
0K 04;
0K 05;

nK...

YCTHbIT

WHAMBUAYANbHbI

 onpoc
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namn BKawvaeTca TpetbA. K KoHuam uenu
NoABeLeHO HEU3MEHHOE HanpsaxeHue.

Kak u3meHWUTCA HanpsaXeHuWe Ha BTOPOMN namne,
€C/IM OJHY U3 OCTaBLUINXCA Namr.

3apaHue 3. Llex ocBewaercs 6 napannenbHo
COEIMHEHHbIMU  MeXAy coboil  nammnoykamy,
Kaxpas wumeer conpotueneHune 480 Om.
Onpepenute cuny Toka B NPOBOAALMX NPOBOAAX,

e€CNN  HanpsXeHue B  CeTu 220 B.
ConpoTtuBneHunem NpPOBOAALMX NpoOBOA0OB
npeHebpeyb.

3apaum gna 2 v 4 KomaHpgbl

3apaHue 1. [lBe  namnbl BKJIIOYEHbI

nocnegosatensbHo. K KoHuam uenu noaseaeHo
nocTosiHHoe  HanpskeHue. Kak  u3MeHuTCH
HanpsXeHNe Ha 3a)XXMMax nepeon

namnebl, €CAN NapannenbHo el BKAYMUTD elllé ofHY

namny?
3apaHume 2. [loyemy Henb3s  amnepmeTp
NOAKNIOYUTb napanfenbHo notpebutento
3Heprum?

3apanue3. K rpynnoBomy pacnpefenuTensHOMy
WUTY MPUCOEAMHEHbI 2 napannesbHble rpynmnbl
3NEKTPONPUEMHUKOB, UMEIOIUX CONPOTUBAEHUA
22 n 10 Om. Tok Bnepson rpynne paBeH 10 A.
OnpepenuTe TOK B MarucTpanabHOM NpoBOJE.
OpraHu3yet npoBepKky U 0OCYXLeHUE pelieHus
3agadq.

2) OpraHusyer peweHue u 06CYK[eHNE Kelic-
3agauua.

Copepxaune Kelic-3afjaHuA:

Mactep cmenbl Konynaes Buktop AnekcaHaposuy
NpeaioXun CTyAeHTam BbINOJAHUTL ohopMaeHue
CBETOMY3bIKOW  aKTOBbIN  3an  MpeAnpuATUSA

2) PeweHue u obcyxaeHne Kelic-3agaHus
npoucxoanT  OfHOBPEMEHHO BO  BCEX
KoMaHgax.
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«BKCM». OaHMM U3 ycnoBU ObIIO 3KOHOMUYHOE
MCMONb30BaHKUE 3/IeKTPOIHEPTUN.

-YT06bl CIKOHOMUTb INEKTPOIHEPTMIO  HYKHO
CMPOEKTUPOBaTb TaKylo 3/IeKTPUYECKYI0 Lenb,
4yto6 paboTa 3NeKTpUYECKOro Toka Obiia
MWHMMANbHON - paccyxpjanu pebsTa.

- HyxHO BCce  naMnoykM  MOACOEAMHMUTD
nocnepoatensHo. Cuna Toka B Uenu Oyaer
ManeHbKOM, 3aTpayeHHas IHEPrUi MUHUMANbHOM.
Ho ecnu neperoput xoTs 6bl OfHA N1aMMNOYKa, BCe
APYrve Namnoyku noracHyT, - ckasan Bnap.

- Takas uenb He moponpaér. HyHO namnoyku
NOACOEAMHUTL  MNapannenbHo, Torga  eciu
neperoput ofHa, Bce ppyrue OyayT pabotath, -
ckasan Kons.

- A MoxeT OblTb MOXHO WCMONbL30BATH U

nocnepoBarefnbHoe " napanfenbHoe
coeguHeHune? — 3agymanca Aprtem. OueHka pelweHus
- HyxxHo nogymartb! 3afaHUM K KeWcy

Bonpocsl K Kevicy:

1.Kakoe 06bl coeguHeHue MPOBOJHUKOB Bbi
ucnonb3osanu? [Touemy? Hayeptute
NpefnoKeHHYI0 BaMy INEKTPUYECKYIO CXEMY.
2.Kakune npaBuna TexHuKku 6€30MacHOCTH HYXHO
MOMHUTL M COO/MIOAATL NpU  IKCRAyaTaymm

3INeKTponpubopos? 3). AHanusunpyioT cBolo pabory.

3) lpoBepsaeT pe3yabTatel BbIMOAHEHUA 3a[aHMI

KeWca. 4)  BbinonHawoT 3agaune. Bo Bpems YCTHbIA

4) [laét 3aganue: BLICTYNJIEHUA  Apyrux — rpynn  3ajawoT WHLMBULYANbHbI
Paspaboraitte NamATKY N0  NOJNb30BAHMIO | BONPOCHI, AUCKYTUPYIOT  onpoc

3N1eKTponpubopoB B ObITy. 06CYANTE 3TY NAMATKY
B KoMaHpae. Caenaiite npeseHTaLmMo NamMaTku (3 —
4 cnaiipa) v npeacTasbTe €€ rpynne

3. 3aKnouunTeNbHbIA 3Tan 3aHATUA
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[TogBenenune 1)MogBoANT UTOT YpOKa 1) OTBeyarT Ha BONPOCHI IneMmeHTHI
nToros paborsl | 2)Opranusyer pegnekcunio nony4eHHeix| 2) Pegpnexcupyrot OK 04
pe3ynbTaros 0K 05
3)BbicTaBnsaer v aprymeHTMPYeET OLEHKU
4. 3afaHnA ANa CaMOCTOATENIbHOTO BbINOJIHEHUA
8102, 103. Pewwntsb 3apaun: A1, A2, A3 ctp.340. |3anuchiBaioT gomauiHee 3agaHme InemeHThI
Ousnka. 10 knacc: yyeb. ana obueobpasosar. 0K 02
opraHusauuit: 6asosblit ypoeHb/ .A. Makuwes, 0K 05
b.b. byxosues, H.H. Cotckuin; nop peg.
H.A. NapdeHtbeBON - 4-e  u3g., - M.
MpocBeweHne, 2018. — 416¢.

TEXHOJNIOTUYECKASA KAPTA YPOKA

Tema 3aHaTUA

3/1eKTpnqecm4ﬁ TOK B NNoayrpoBOAHUKaX. CobcTBeHHaA u npumecHasa rnpoBognmocTun

Lenu

- MonyymnTb NpeacTaBNEHMA O NPUPOAE INEKTPUYECKOTO TOKA B NOAYNPOBOAHMKAX, BUAAX MPOBOAUMOCTH NONYNPOBOJHUKOB,
3aBUCMMOCTW NPOBOAUMOCTM NONYNPOBOAHMKOB OT TEMNEPATYPbI U OCBELWEHHOCTH;

- MI3yunTb yCTPOMCTBO M NPUHLMN paboTbl NONYNPOBOAHUKOBOIO AN0A3;

- N3yynTb Ha3HayeHMe U NpUMeHEHWE NOAYNPOBOAHUKOBLIX NPUOOPOB

CopepixaHue TeMbl

CrpoeHue nonynpoBoaHUKoB. COOCTBEHHAs U NpUMECHAs NPOBOAUMOCTb, IOHOPHAA M aKUENTopHas NpUMecK, NoaynpoBOAHMKN
p- U N-TMNOB. 3aBUCMMOCTU NPOBOAMMOCTU NOAYNPOBOAHUKOB OT TeMNepaTypbl U OCBELLEHHOCTU. Ha3sHayeHne u npumeHeHue
NoNYNPOBOAHUKOB.

fiBnsieTcs 0CHOBOM Ans U3yyeHuns obuenpodeccnoHanbHbIX AUCUUMINH U MEXANCLMNAUHAPHBIX KYPCOB:
ong... MaK ...

cnoco6cTBYIOT GOPMUPOBAHUIO OOLUX KOMNETEHLMIA:

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

cnoco6cTByIOT GOpMUPOBaHUIO NPOdECCUMOHANbHBIX KOMNETEHLUA:

nK ...

Tun 3aHATUA

KOM6VIHVI|DOBaHHOE 3aHATUE

Gopmbl
opraHu3aumm
yuebHom
AEeATeNbHOCTH

q)pOHTaJ'IbHaﬂ; MHAMBUAYA/IbHAA,; rpynnoBasn
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JTanbl 3aHATUIA

JleaTenbHOCTb NpenojaBaTens

JleaTenbHOCTb CTYAEHTOB

lnaHupyembie

Tunel

obpa3oBatenb| OLEHOYHBIX
Hble MeponpuaTun
pe3ynbTarhl
1.0praHn3aluMoHHbI 3Tan 3aHATUA
CospaHue 1. lemoHcTpupyer cnaiig ¢ n3obpaxeHuamm: 1. 06¢y»paartoT, BbICKa3blBalOT InemeHTHl YcTHbIN
paboueit MOTOK MEeZHO MPOBOOKY, METANINIECKUI npeAnoa0XeHns, aHann3npyioT, 0K 01. (hpOoHTaNbHLIN
00CTAaHOBKW, | HarpeBaTesbHbIN INEMEHT, PE3NHOBbIE NepYaTKy, | pacnpeaenaoT Ha rpynnsl. 3agaT BONpPocC: 0K 03. onpoc
aKTyanu3auusa | WwepcTaHos wape, BO3AYIHbINA WapuK, KPUCTaNa | K KaKou rpynne oTHeCT KpUcTami: OK 04.
MOTUBOB kBapuya (kpemuus). [lpocut obyyaroymxcs POBOJAHUKOB UN AN3NEKTPUKOB? OK 05.
y4yebHO# pasgennTb NpeAcTaBieHHbie Teaa Ha rpynnsl no
ReATeNbHOCTU U | UX INIEKTPUYECKON MPOBOAMMOCTH.
YCTAaHOBOK Ha | 2. [Ipegnaraet HaviTu OTBET Ha MOCTABEHHbIN 2. Haxopat 3HayeHue yaenbHoro
BOCNpUATUE, | BONPOC B TabauLe yaeabHbIX CONPOTUBIEHMI CONMpOTUBIEHUA KBapLa v JEeNaroT BbIBO,
OCMbIC/IEHUE YTO OHO C/IMIIKOM BEJINKO, YTOObI OTHECTH
KBapLj K NpOBOAHMKAM, HO 0Y€Hb Majo Mo
CPaBHEHWIO C YAENbHbIMU
conpoTUBAEHUAMU AN3NEKTpuKOB. [enatot
BbIBOJ: KBapL — N0JaYynpOBOJHUK
NoprotoBka k | 1. JemoHcTpupyert cnang c 1. GopmynupyioT Temy 1 Leau ypoka. IneMmeHTbI YcTHbIR
U3yYeHUIo noJIynpoBOAHMKOBLIMU TPUOOPaMu: Anos, YuacTBytoT B 06CyKAEHUN KpUTEPUEB 0K 01. (hpOoHTanbHBIN
HOBOTO TpaH3ucTop, TepMucTop, potopesncrop, [OCTUXKEHNA Lienelt 0K 03. onpoc
marepuana MuKpocxema. Qukcupyet BHUMaHue OK 04.
06yyaKWMXCA Ha Manbix paamepax npubopos 1 0K 05.
UX LWMPOKOMY NPUMEHEHMIO B COBDEMEHHOM
anekTpoHuke. lpocut obyyawumxca
ccpopmynnpoBaTth TeMy U Lien YPOKa, a TaKKe
06CYAUTH KPUTEPUN JOCTUIKEHNA LjeNIel
2. OcHOBHOM 3Tan 3aHATUA
®opmupoBaHue | 1. [lpocut 0byyarowmnxcs npegaoxnTh 1. [lpegnonaraiot, 4TO NONYNPOBOJHUKU InemMeHTHl
HOBbIX 3HAaHUI U | oripegesieHne oaynpoOBOAHUKOB. umeloT cpefHee 3HadeHue YaeabHoro 0K 01.
cnoco6oB Yrou4Hser, yTo B HacToswee BpemA rpynny CONpPOTUBJIEHUA M0 CPABHEHMIO C 0K 03.
AEATENbHOCTU | IPOBOAHUKOB BbIAENAIOT M0 UX 06PATHOM MPOBOAHUKAMU N AUINEKTPUKAMMU. OK 04.
0K 05.

3aBUCUMOCTN YAE€JTIbHOIO CONPOTUBJIEHNA OT
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abconotHou Temnepatypsl. 0bpawaer BHUMaHue
06Yy4aKWMXCA Ha CUBHYIO 3aBUCUMOCTb
CONpPOTUBJIEHUA NOJIYNPOBOJHUKOB OT
Temneparypbl.

2. lpegnaraet 0by4aroWnmMca BbIACHUATD,
61arogapa Kakum 0COGEHHOCTAM CTPOEHUA
nosynpoBOAHNKN 061a[ai0T TaKuM CBOHCTBOM.
[loka3biBaeT MeCcTo aTOMOB N0YNPOBOJHUKOB B
Tabaunye MeHgeneesa.

[TpocuT 0by4aruxca onpegeauTs BaleHTHOCTH
aroMoB KpeMHuSA, raanus, ocgopa.

3. 3agaét Bonpoc: KaKoBO CTPOEHMEe YNCTOro
KpeMHMA?

Hemonctpupyert ponnk «CobcTBEHHan
NPOBOAUMOCTb M0YNPOBOJHUKOBY.

[locne npocmotpa npocut 1 cTyAeHTa Ha JOCKe
Ha4epTUTb CTPOEHUE KPEMHMUA.

3apgaér Bonpoc:

- Kakune yactuupbl ABAAIOTCA HOCUTENAMM TOKA B
nosynpoBOAHUKAxX?

- KakoB mexaHn3M 06pa3oBaHusA AblpOK B
nosynpoBOAHUKaxX?

- Kak 6ypet cebs BeCTU AblpKa nMpu HanM4uum
3/1EKTPMYECKOr0 NOAA B NOJYNPOBOAHUKE?

- CpaBHUTe 4MCNO CBOOOAHBIX 3/IEKTPOHOB U
AbIPOK B YXCTOM NOAYNPOBOAHUKE?

- [Moyemy cobcTBEHHAA NPOBOAUMOCTb
NoJyNpoBOJAHUKOB Ha3blBAETCA 3NEKTPOHHO-
AbIPOYHON?

4. [lenut obyyarowmxcs Ha napel. lapsi
nosy4aioT 3agaHune.

Wcnonb3ysa §110, cenaite KpaTKUA KOHCMEKT:
1) CTpoeHue nonynpoBOfHUKA C NPUMECHIO
2) CooTHoweHMe yncna cBo6OHbIX
3/IEKTPOHOB U [IbIPOK

3anucelBarT B TETPagM onpespeseHne
nonynposogHnKoB. CTpoAT rpaguk
3aBUCUMOCTH Y[EIbHOIO CONPOTUBIEHNA
npoBOAHUKA OT aBCONMOTHON TeMMepaTypsbl.

2. llepeuncnaiot BelyecTa, ABaawLWmecs
noAYyNnPOBOAHNKAMMN: KDEMHUN, repMaHuy,
rannuii v gap.

OnpegenaoT Ba€HTHOCTH.

3. CmoTpAT ponunk. B TeTpaasax ¢ukcupyrot
CTPOEHUE KPEMHUSA.

lpegnaratoT conoctaBuTs 06pazoBaHue u
[ABUIKEHUE [bIPOK B M107YNPOBOAHMKAX C
nosABAEHUEM CBOOOHbIX CTY/IbEB B
ayanTopun.

[lpegnonaraiot; AJEMOHCTPUPYIOT MEXAHN3M
ABUXKEHUA [bIPKY, NePeCaXknBafch o CTya
Ha cTyJ.

OTBeYaloT Ha BONpPOChHI.

4. JlenaioT KOHCNEKT.

0K 07.

NnK...

WHauBuayaneHsbl
i onpoc
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3) HaseaHue npumecu

4) Tun npoBoAMMOCTH

5) Tun nonynpoBofHUKA.

Kaxpas HeyéTHan napa nmoayyaeT 3ajaHue
M3y4uTb NpUMech GonblIeN BaNEHTHOCTH; Kaxaas

Yé€THaA Nnapa — NPUMEeCh MeHbLLEN BaeHTHOCTM. B3auMMoKoOHTpOAb

5. OpraHusyet o0cyxaeHne u 0CBOEHNE 5. llpescraBaanT pe3ynbTatsl paboThl.

06y4aWMMUCA KaKAOro TMNA NPOBOAMMOCTH. | 3aBeplialoT 3anosHEHNE KOHCMEKTA.

3a[aéT KOHTPO/IbHbIE BONPOCHI. OTBeyYatoT Ha BONpPOChHI.

6. CtaBut BOnpoc: 6. Habniogatot skcnepumeHT. YepTat cxemy

- Kakoii npubop mMbl noayyum, ecav cnastb yenu. dukcupyioT cBon HabageHNA.

NoAYyNpoOBOAHUK P-TUNA U MONYNPOBOAHUK N- OtBeyaloT Ha Bonpochl. Pukcupyiot B

TMna? TeTpajAx: onpenenexHune

[Mpocut obyyaromxcs nepes AeMOHCTpaymen no1ynpoBOAHNKOBOro AN0Aa, YCnoBue

onbiTa 06paTnTe BHUMaHUE Ha 0COBEHHOCTH npotexkaHua Toka yepes p-n-nepexos; BAX

nposogumoctu u BAX nonyyusierocs npubopa. | noaynpoBogHUKOBOro Anoaa

LemoHcTpupyet 3kcnepumeHT: n3meperme BAX

no/1ynpoOBOJHMKOBOIo 044

3akpennenue | 1. Oprannsyer paboTy B rpynnax no 4 yenoseka. |1. BbinonHaioT 3aganuA. [pegcrasasaoT InemMeHTHl YcTHbIN

M3YYEHHOrO Kaxzgo# komaHpe BbigaroTCa 3afaHnsa no pe3ynbTaThl IKCNEPUMEHTA. 0K 01. WHOMBULYANbHbI
MaTepuana BbIMOJIHEHUIO IKCIEPUMEHTOB. 0K 03. i onpoc

3agaHue ansA HeYETHLIX rpynn. OK 04.

CobepuTe cxemy Lenu, NnpeacTaBieHHON Ha OK 05.

KapTouke. 0K 07.

MpoBeanTE 3KCNEPUMEHT B COOTBETCTBUM C

MeToMYEeCKUMMN YKa3aHuaMK, obpaTute NnK 1.1.

BHMMaHMWeE, 4YTO KaK MeHAeTCS cuna ToKa npu NnK 1.2.

HarpeBaHuu NpoBofHuKa. 06bACHUTE, MoYeMy NK 1.3

3TO NPOUCXOAMUT. nK2.1.

MpeanonoxuTe, 4N YEro MOXeT ObITb nK 2.2

MCMNONb30BaH TaKOW nonynposoaHUK,
Ha3blBaeMblin TEPMUCTOPOM.
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A

3apaHue ana Y€THLIX rpynn.

Cobepute cxemy Lenu, npeacTaBieHHON Ha
KapTouke.

[poBeaunTe 3KCNEPUMEHT B COOTBETCTBUM C
MeTOAMYECKMMM yKa3aHMAMM, obpaTuTe
BHMMaHME, 4TO KaK MeHAEeTCA CMNa ToKa Npw
M3MEHEHMWN OCBELWEHHOCTM NPOBOAHMKA.
06bACHUTE, MOYeMY 3TO MPOUCXOAUT.
[peAnonoXuUTE, AN YEro MOXKET ObITb
MCNONb30BaH TaKOW MONYNPOBOJHUK,
Ha3blBaeMbli hOTOPE3UCTOPOM.

W

Oprauu3yeT 06CyxieHNe NoyYeHHbIX
pe3yabTaTos.

2. OpraHu3syert peuieHue 3agad.
[lpuMepHbLIA NepeyeHb 3a4ay C NPAKTUKO-
OpPUEHTUPOBAHHLIM U NPOdeCccUoHaNbHO
HanpaB/IeHHbIM COAEepXaHNeM:

1) Bpau-xupypr, 4ToObl BKNIOYMTD
OCBETUTE/IbHYIO 1amny, NPOBOAUT MUMO Heé
pykoit. Jlamna npu atom 3aropaerca. Kakoi

2. Pewarot 3agauu

[TucbMeHHbIN
WHAUBUAYANbHbI
 KOHTPOJb
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NpMOOp NCNoNb3yeTcsa A BKAIOYEHUSA NaMMbl?
Ha yém ocHoBaHa ero pabota?

2) [ns ocBeleHns ropofcKux yauy
NCMONb3YITCA KYMHble» hoHapu. OHu
BKJIIOYAKOTCA BEeYEpOM, B CyMepKax, a yTpOM —
aBTOMaTUYECKM BbikNtovaloTca. Kakoii npnbop
MCNONb3yeTCA ANA BKIOYEHUA KYMHOMO»
toHaps? Ha yém ocHoBaHa ero pabota?

3) OfunH 13 yyacTHUKOB popyma no
INEKTPOHMKE nuweT: «HacTo B pa3NnyHbIX
WCTOYHMKAX NUTAHMA BO3HMKAET 3agaya
OrpaHMYUTL CTApPTOBbIA OPOCOK TOKA Npw
BKOYEHUM. [IpUYMHBI MOTYT ObITb pasHble —
ObICTPbIN U3HOC KOHTAKTOB penie Uiun
BbIK/IOYATeNIeld, COKpaLLleHUe CpoKa CAYXOb
KoHOeHcaTopoB duabTpa U T.4. Takaa 3agaya
HeJaBHO BO3HMKNA U Yy MeHA. B KomnbloTepe A
MCMONb3YI0 HEMIOXOW CepBEPHbINA GNOK MUTAHMA,
HO 3a CYeT HeyauyHOMN peann3aLmnm cekLum
AEXYPHOr0 pexunma, NpoMCcXouT CUNbHBIN ee
neperpes Npu OTKAOYEHNUM OCHOBHOTO
nutaHua. [lna peweHuna 3ToM 3agaym ectb
NPOCTOE U HAfleXXHOE pelleHne — TepMUCTOPbI.»
[peanonoxuTe, KaK UMEHHO TEPMUCTOP
noMoraeT OrpaHU4YUTL CTapPTOBLI BPOCOK TOKA
NpW BKIIOYEHUU NUTAHMA KOMNbIOTEPA.
[TpoBogUT BbIGOPOYHBINA KOHTPOIb PeLeHM.
Oprauunsyet obcyxieHne peleHnii 3agad

3. 3aknoyuTeNbHbIA 3Tan 3aHATUA

MopBepeHune
UTOroB pabotsl

1)[opBoaUT UTOrU, CBA3bIBAA PE3YNLTATbl YPOKA
C ero yenamu. AKLeHTUpyeT BHUMaHHe Ha
KOHEYHbIX pe3yibTatax y4yebHoM eATeNbHOCTU
06Y4aIOWMNXCA Ha YPOKE U KaXK[OoN rpynnbl.

2) Opranu3syert pegekcuio.

1) OTBeyaroT Ha BONPOCHI

2) llpoBoaAaT camoaHann3 npnobpeTeHHbIX
3HaHWM, YMEHU U HABbIKOB

InemeHThl
OK 01.
OK 03.
OK 04.
OK 05.
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3 ) BoicTaBnseT oyeHku 3a paboTy Ha ypoke, 0K 07.

KOMMEHTUPYS UX Ha OCHOBE pa3paboTaHHbIX B

Hayaje ypoKa Kputepues NnK ...
4. 3apaHus ana caMOCTOATENIbHOTO BbINMONHEHWUSA

[lomauiHee 3apaHue: 3anuceiBaloT foMallHee 3ajaHne InemeHTHI

8110. Pewwntb 3apaumn A1-A2, C1. cTp.371 0K 01.

®usuka. 10 knacc: yyeb. ans obueobpasosart. 0K 03.

opraHusauumit: 6asosblit ypoeHb/ 5. Makuwes, OK 04.

b.b. byxoBues, H.H. CoTckuit; nop pep. OK 05.

H.A. NapdeHTbeBon — 4-e n3g., — M.: 0K 07.

MpoceeuweHne, 2018. — 416 c.

Lna moTuBupoBaHHbix 06yYaloWwmxca: nK ...

nogrotoButs foknag «llpumeHeHne

noJ1ynpoOBOJHNKOBbLIX TPUOOPOBY

TEXHOJNIOTUYECKASA KAPTA YPOKA

Tema 3aHATUA Cuna Amnepa. [lpumeHenune cunvi AMnepa

Lenu - copMmupoBaTh NpeAcTaBieHNe 0 cuie AMnepa;
- U3y4mnTb 3aKOH AMnepa;
- NOJlyYMTb NPEACTaBNEHME O NPUMEHEHUM cuabl AMNepa

CopepxaHue tembl |Cnna Amnepa. 3aBMCUMOCTb MeXAy CUAON AMnepa, LAUHOW NPOBOAHWUKA, CUION TOKA, UHAYKUMEN MArHUTHOrO NOAA W YrioM,
MeXay 3/1eMEHTOM TOKA M BEKTOPOM MarHUTHOWM MHAyKuuu. 3akoH Amnepa. lpaBuno nesoit pyku. MpumeHeHmne cunbl AMnepa
AN 00bACHEHNA NPUHLMNA paboTbl IMHAMMKA, INEKTPOABUTATENS U INEKTPOU3MEPUTENbHBIX NPUOOPOB,

ABNAIOTCA OCHOBOW ANA U3y4YeHuUs obuwenpodeCcCMoHaNnbHbIX AUCLUIIUH U MEXAUCLMIIMHAPHBIX KYPCOB:

ong..., MOK...

cnoco6cTBYIOT GOPMUPOBAHUIO OOLLUX KOMNETEHLMIA:

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

cnoco6cTBYIOT hOpMUPOBAHUIO NPOdECCMOHANBHBIX KOMNETeHLMA:

nK ...

Tun 3aHaTUA KombUHMpoBaHHOe 3aHATUE
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Gopmbl
OpraHu3auum
yuebHoM
AEeATENIbHOCTH

¢pOHTaﬂbHaﬂ;MHﬂMBMﬂyaﬂbHaﬂ;rpyﬂﬂOBaﬂ

JTanbl 3aHATUIA JleaTenbHocTb NnpenofaBarens JleaTenbHOCTbL CTYAEHTOB MnaHupyembie Tunsl
obpasoBatenb| OLEHOYHbIX
Hble MeponpuATUiA
pe3ynbTarhl

1.0praHu3aUMOHHbIN 3Tan 3aHATUA

Co3paHue 1.0praHusyeT Hayano y4ebHoli 1esTeNbHOCTH. 1. Mo6unun3yoT cBOM BoJIeBble Ka4eCTBa 3IneMeHThl

paboueit Co34a€T IMOUMOHANbHbIN HACTPOM Ha A/151 paboThl. 0K 01.

06CcTaHOBKM, COBMECTHYI0 pabory. OK o02. TecTupoBaHue

aKTyanusauus 2. OpraHu3yeT aKTyann3aynio 3HaHui no Teme 2. Beinonustot tect. CamonpoBepka no OK 04. CaMOKOHTpONb

MOTUBOB YYeOHOW | «BeKTOp UHAYKLMU MArHUTHOTO MOJIA. KJ0Yy. 0K 07.

AeATenbHOCTU M| HanpseHHOCTb MarHUTHoro nons. fdeicTene [lo kpuTEPUAM CAMOOLIEHKM BbICTABAAIOT

YCTAHOBOK Ha|MarHUTHOrO NOAS Ha NPAMOAMHERHbIN cebe 6ann 3a Tecr.

BOCNpUATHE, NpOBOJHMK C TOKOM. B3aumopeiictBue TOKOB».

OCMbICNIEHUe

lpepnaraet BoinonHuts TECT. ([Ipunoxenne 1).
lpegnaraet BbINONHUTE CAMONPOBEPKY MO
KII04y.

3. PeweHue 3agay (moTuBayma):

1) B Kakom HanpaBAeHWUU NOBEPHETCA MarHUTHas
CTpesiKa B KOHTYpe C TOKOM, KaK MOKa3aHo Ha
pucyHke 89?

2) 0603HaYUTb MONKOChI UCTOYHMUKA TOKA,
nuUTaloLero coneHouns, 4Tobsl Habnoganocsh
yKa3aHHoe Ha pucyHke 90 B3aumofencTeme.

3. Pewarot 3aga4m nucbMeHHO, 06CyxaarT
peleHuns, aHann3npyioT
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Puc. 89
3) OnpepenuTe HanpaBieHWE BEKTOPA MArHUTHOIA
UHOYKUWN.

o =

WTak, HanpaBneHMe BeKTOpa MarHUTHOWM
MHAYKLWM NPAMOro MPOBOAHMKA C TOKOM U
CONeHOMAA Mbl MOXEM ONMpPeeNuTh.

Kak paccuutaTe MOLynb BEKTOpPA MarHUTHOM
MHAYKUMK? A 3TO HeOOX0IMMO ANf peLlEHNS
rNaBHOW 3afaun — chOPMYNMPOBATL 3aKOH,
onpeaenanlmMin cuay, KoTopas AencTeyeT Ha
MPOBOAHMK C TOKOM CO CTOPOHbI MarHUTHOTO
nons

Puc. 90

MoprotoBka
U3yYeHUIo
HOBOro
matepuana

K

1. lpegnaraet obyyawumumcsa chopmyanpoBars
TeMY YpOKa.

2. Mpegnaraet obyyaroumnmcs chopmyamnpoBarsb
yenu ypoka.

3. Bmecte ¢ obyyatowmmucs oocyxaet
KpUTEPUU JOCTHKEHUS Lienel

1. GopmynupyioT TeMy ypoka.

2. lpegnararot ¢opmynupoBkn uenei

YPOKa.
3. QopmynupyloT U NpUHUMAKOT KpUTEPUU
JAOCTYKEHUA Lienel ypoka

IneMeHTbl
OK 01.
OK o2.
0K 03.
OK 04.
OK 05.
0K 07.

YeTHBIN

(pOHTaNbHbIN

onpoc
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2. OcHoBHOM 3Tan 3aHATUA

OopmupoBaHue |1. [emoHcTpupyeT onbiT no Habmwogenuo| 1. Habnwogaior. InemeHThI
HOBbIX 3HAHWUW W |ZeNCTBUA CUAbl Ha nNPOBOAHMK C TOKom B|0TBEYaloT Ha BOMNPOCHI. OK 01. YeTHbIN
cnocobos MarHuTHOM rose. Lenaiot BbIBOS. 0K 02. (hpOHTaNbHBIN
AeAaTenbHOCTU (D —4— Pe3ynbTtatsl 3anuchiBaloT B TETPagh. OK 04. onpoc
- f‘3 | 0K 07.
== MK ...
h s B :

3apaet Bonpocsi: « 410 Habngaem 0 3ambIKaHUS
yenn? llocne 3ambikaHnA?»

[pocuT cpenatb BbIBOA.

2. llpegnaraer CTyfieHTaMm BbISICHUTb
IKCNEPUMEHTANIbHO, OT YEro 3aBUCUT CUAa,
JeCTByOIan Ha [NPOBOAHUK C TOKOM B
MarHUTHOM rose.

[pegnaraer  obyvaiwowmumcs  pa3genutca Ha
rpynnsl. OpraHusyet paboty rpynn. HanomuHaet
npasuna Tb.

3apanve 1 rpynnbl: YCTaHOBWUTb 3aBUCUMOCTb
CWAIbI, AeCTBYIOWEA HA NPOBOJAHWUK C TOKOM OT
yrna,  00pa3oBaHHOrO  Mexpy  BEKTOpPOM
MarHMTHOW MHAYKLMU U MPOBOAHMKOM.
PekomeHpaumm no BoINOHEHNIO pabOThI

1. CdopmynupyiTe runotesy no [aHHOM
npobneme.

2. Npopymaiite Xof 3KCNepUMeHTa.

3. 3anonHute TabnuLly:

Yron [0° [45° [90° |135°|180°[225°(270°(360°
a

Fs

2. [lenarca Ha rpynnbi.
BbinonHsoT 3aganns.
3anucelBarOT pe3yabTaThl B TETPAfb.
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4. YcTaHOBWTE 3aBUCUMMOCTb MEXAY CUIION,
AENCTBYIOWEN HA NPOBOAHWK C TOKOM OT yrna,
00pa3oBaHHOTO MeX[y BEKTOPOM MarHUTHOW
WHAYKLMW C MPOBOLHUKOM.

5. Cpenante BbiBog. lNogTBepaun nu onbIT Balwy
runotesy?

6. Onpepmenute, nNpuM KakoMm yrne cuna,
AENCTBYIOWAA HA NPOBOJHMK MaKCMManbHas.
(Mcnonb3oBate nporpammy bHIT 1C obpaszoBaHue.
Pa3zgen «InekTpognHammka» MOgenn - Mogens 7).
http://mickots.shkalininskaya.edusite.ru/p47aa
1.html

3apaHne 2 rpynnbi: YCTaHOBWUTb 3aBMCUMOCTb
CUNbl, AENCTBYIOIWEN HA NPOBOAHUK C TOKOM OT
CWUAbI TOKA, NPOTEKAOWErO MO NPOBOLHUKY.
PexomeHgalmu no BbINONHEHUIO PaOOThI

1. CdopmynupyiTe runotesy No  [JAHHOM
npobneme.

2. [pogymaiite xof 3KCNepuMMeHTa.

3. 3anonHute TabnuLly:

Cuna toka I 0 0,5 1 1,5 2

Cuna Amnepa F

MaruutHas
nHayKumna B

4. OnpepenvTe 3aBUCMMOCTb CUAbI, JEACTBYIOLLE
Ha MPOBOAHMK OT CMAbl TOKa, NpoTeKalowen no
MPOBOAHUKY.

5. Cpnenante BbiBog. lMoaTBepann nu onbIT Balwy
runotesy?

6. 3anuwuTe NOAYYEHHYIO 3aBUCUMOCTb MpU
nepneHANKYNAPHOM HanpaBAeHUM CUAbl TOKa W
BEKTOpPA MAarHUTHOM WHAYKUUU W HEU3MEHHON
AJIMHE NPOBOJHMKA.

194


http://mickots.shkalininskaya.edusite.ru/p47aa1.html
http://mickots.shkalininskaya.edusite.ru/p47aa1.html

7. PaccuuTaiiTe Mopynb BeKTOpa MarHUTHOM
WHAYKUMM B8 KaXKAOr0o 3HAYEHMA CUbl TOKA U
3anuwunTe pe3yabTaT B Tabnuuy.

8. Cpenaiite BbIBOJ.

(Mcnonb3oBats nporpammy «Du3nKoH».
Jlabopatopuu. B3aumogesicTBue napaniebHbix
TOKOB (39)).
https://refdb.ru/look/1354880-pall.html
3apaHve 3 rpynnbl: YCTaHOBUTb 3aBMCHMMOCTb
CUNbl  B3aMMOAENCTBUA [BYX NPOBOAHWUKOB C
TOKOM OT CWAIbl  TOK3, MpoOTeKawowero no
NPOBOJHMUKAM.

PekomeHpaumu no BbINOHEHNIO paboThI

1. Cdopmynupyite runotesy no [JaHHON
npobneme.

2. [popymaiite xo[ 3KCNepuMMeHTa.

3. 3anonHute Tabnmuy:

I, 0 0,2 0,6 -0,2 1,6

I, 0 0,2 0,6 -0,4 -1,8

B12

B21

Fio

Fa

4. Cpenawnte BbIBOA. [loaTBEpPAMA NK ONBIT Bawy
runotesy?

5. OnpepenuTte 3aBUCUMOCTb cunbl

B3aUMOJENCTBMA ABYX NPOBOAHUKOB C TOKamMu I, n
I, oT paccTosiHUA I MeXay NPOBOAHUKAMMU.

6. 3anuwuTe QGopmyny ANA BbIYUCAEHUA CUNbI,
AENCTBYIOLEN HA NPOBOAHUKH.

(Micnonb3oBate nporpammy «OTKpbiTas pusnkay.
Pazgen «3nektpognHammkar).
https://club.cnews.ru/blogs/entry/predstavlyae
m_multimedijnoe_ cd923
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3. OpraHu3syet oT4eTsl rpynn.

4. COBMECTHO CO CTYAEHTaMy BbIBOAUT:
- dopmyny pna  pacyeta Mmoayns
MarHUTHOW MHAYKLNH,
- 3aKOH Amnepa
MaTeMaTuyeckas 3anuco),
- HanpaBneHue cunbl Amnepa (npaBuno neBoi

pyK#M).

BEKTOpa

(popmynupoBka  u

5. Ha pemoHcTpaymoHHOM CTO/NE€ HAxXO[ATCA
npubopei:  amnepmeTp  J€MOHCTPALUOHHBIN,
MofieNb 3IeKTPOABUTraTeNS, AMHAMUK.

Bonpoc: yTo 06beguHsaeT Bce 3T npubopsbI?

6. [lpegnaraet 3apaHee  NOArOTOBJEHHbIM
oby4animnmcs (onepexaiouee 3ajaHue)
BbICTYNUTb C COOBLEHUAMU O MPUMEHEHUU CUTIbI
Amnepa:

1. IneKTpousMepuTeNbHble NpUGOPLI.

2. IneKTpoaBUraTtes.

3. AuHamukn

3. Kapgas rpynna goknagbiBaet pe3ybiatsl
CBOEro 3KcnepuMmeHTa.

4. AKkTMBHO paboTaloT COBMECTHO C
nejarorom, fenas 3anucu B TeTpagu.

5. BbicKa3bIBaOT NpeAnonoXeHus.

6. CnywaltoT BbICTYNNEHNA TOBapuiyed,
Jenas cooTBeTCcTByiOWMe 3anucu B TeTpagb
«llpumeHeHne cunbl Amnepa»

3akpenneHnue
U3Yy4YEHHOTO
MaTepuana

lpegnaraer 3akpenuTs U3y4eHHbI MaTepuan npu
pelueHuu 3agadq.

KauecTBeHHble 3afaun:

1. INEKTPUYECKYIO LEeMb, COCTOALLYIO U3 MPAMbIX
NPOBOAHWKOB, MNOMECTUAM B  OJHOPOJHOE
MarHuTHOe noje (CM. PUCYHOK).

Pewarot 3agayu nucbMeHHO, 06CyHKaarT
pelieHns, aHaNn3npyioT U OLeHUBAIT

pewenusa apyry apyra

INeMeHTHI
OK o01.
OK o02.
OK 03.
OK 04.
0K 07.
nK ...

OueHka pelweHus
KaueCTBEHHbIX W
pacyeTHbIX 3apau
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2 1
Kyna HanpaBneHa cuna AMnepa, geictsyiolas co
CTOPOHbI MAarHUTHOTO NOJA HA NPOBOAHMK 1-27
2. MepHbIi NpOBOAHMK NOABECUAM HA YMpPYrux
NPYXMWHKAX W MNOMECTUAN Mexay Mnojocamu
MarHuTa (CM. pUCyHOK).

Kak u3meHutca (yBENMUWUTCA, YMEHbLWMUTCA, He
M3MEHUTCA) MOAYAb CUAbI AMnepa u pacTaxeHue
MPYXXMHOK  NpU  U3MEHEeHWUM  HanpasieHus
3NEeKTPUYECKOro TOKa, MpOMyCKaeMoro yepes
npoBogHMK? Cuna ToKa 4epe3s NpPOBOAHUK
OCTaéTCA HEM3MEHHOMN.

PacuétHble 3apgaum:

1. MpoBoaHuk ¢ Tokom 10 A v ganHon 10 cm BUCUT
HEMOABMXHO B OJHOPOAHOM MarHUTHOM none.
JInHnn WHAYKLUUK MarHMTHOTO nons
nepneHAnKYNApHbI NPOBOAHUKY. Macca
npoBoAHUKa 5 r. Yemy pomkeH ObiTb paBeH
MOMyb BEKTOpPA MAarHUTHOM WHAYKLUMK, 4TOOBI
HWUTW, HA KOTOPbIX MNOJBEWEH MNPOBOJHUK,
OKa3anucb HEHATAHYTbIMU?
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2. Kakas cuna fencTByeT Ha NPOBOAALLYIO WHHY,
AnvHown 10 M, no KoTopomn npoxoaut Tok 7000 A, B
MarHUTHOM mosie ¢ UHayKumen 1,8 Tn

3. 3aKn0YUTENbHbIA 3Tan 3aHATUSA

lMNonBepneHune 1. [logBoauT utory, ceA3biBas pesynstatsl ypoka |1. 0TBe4aioT Ha BONpoCh! INeMeHTbI
UTOTOB PaboTbl | C ero yenamu. AKLUEHTUPYET BHUMAHMNE Ha OK 01.
KOHEYHbIX pe3ybTaTax yyeOHou JeATeNbHOCTH OK 04.
06YHaILMXCA Ha YPOKE U KaXK[OM rpynmbl. OK 05.
2. OpraHu3syet pegnekcuio. 2. [lpoBogaT camoaHann3 npuobpeTeHHbIX
3. BbicTaBnseT ouyeHku 3@ paboTy Ha ypokKe, 3HaHWK, YyMEHUN U HAaBbIKOB nK ...

KOMMEHTUPYS UX HAa OCHOBE Pa3paboTaHHbIX B
Hayase ypoKa Kputepues

4. 3a,anm| ANnA CaMOCTOATEJIbHOTO BbIMOJAHEHUA

82. Pewwutb 3apaun A1-A4 cTp.16 3anucbiBaloT JomatiHee 3agaHne INeMeHThI
OK 01.

0K 02.
0K 03.
0K 05.
MK ...

TEXHOJNIOTUYECKASA KAPTA YPOKA

Tema 3aHaTUA

JlaboparopHas pabota «/A3yyeHne ABAEHUA INEKTPOMArHUTHON UHEYKLUNY

Lenu

Wccneposath siBneHue 3ﬂeKTp0MaFHMTHOVI MHAYKLUWN. BbifsicHWUTb, OT Yero 3aBUCHUT HanpasJi€eHUeE U BEINYNHA NHOYKLUNOHHOIO
TOKa

ConepxaHue TeMbl | IBNeHUE 31EKTPOMArHUTHOW MHAYKUMK, NpaBuio JleHua, 3aKOH 31eKTPOMarHUTHOM UHAYKU MK (3aKkoH Dapapesn).

3HaHMe U yMeHUe NPUMEHATb 3aKOH 3EKTPOMArHUTHOW MHAYKL MM ABAAIOTCA OCHOBOW
A5 U3yyeHns obuenpogeccuoHanbHbIX JUCLUMIUH U MEXANCUUNINHAPHBIX KYPCOB:
ong..., MIK...

CMOCO6CTBYIOT hOPMUPOBAHMIO OOLYMX KOMIETEHLMI:

0K 01, OK 02, OK 04.

cnoco6CTBYIOT (hOPMUPOBAHUIO MPOPECCUOHAbHBIX KOMTETEHLMIA:

NK....

Tun 3aHATUA

JlabopaTopHoe 3aHsATHe
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®opmbl
opraHu3auum
yuebHoM
AEeATENLHOCTH

®poHTanbHas, rpynnosas

3Tanbl 3aHATUM JleaTenbHOCTb NpenojaBartens JleaTenbHOCTb CTYAEHTOB MnaHupyembie Tunbl
obpasoBatenb| OLEHOYHBIX
Hble MeponpuaTui
pe3ynbTarhl

1.0praHn3alunoHHbIN 3Tan 3aHATUA
Co3paHue 1) [pusetcTBue 06yyarLUXCA. 1) lpusetcTBue npenogasarens.
paboueit 2) OpranusyeT v npoBOAMT YPOHTaNbHbIN onpoc. | 2) 0TBeYyaloT Ha BOMPOChHI. 0K 01.
06cTaHOBKM, Bonpochi: OK 04.
aKTyanusauus 1.Y710 Ha3bIBaeTCA MarHWTHLIM NnoTokom? OT OK 05.
MOTMBOB KaKuX BEIMYMH 3aBUCUT MAarHUTHbIA NOTOK? 0K 07.
yuyebHoM 2. B yuem cocTouT ABNEHMUE 3NEKTPOMArHUTHOW
AeATeNbHOCTU U | MHAYKLUMK? YcTHbIR
YCTAHOBOK Ha 3. 0T Kakux cakTtopos 3aBucut BeanunHa 31C (hpOHTaNbHBIN
BoCnpuaTue, WHAYKLUMK? 3anuwuTte Ha AocKe 3aKoH Papapes KOHTPO/b
OCMbIC/IeHUe ANA 3NEKTPOMArHUTHON MHAYKLUK.

4. 0T yero 3aBMCUT HanpaBNeHUe UHAYKLMOHHOTO

Toka? CchopmynupyiTe npaeuno JleHua.

5. MpuBeguTe NpuMepbl NPUMEHEHUA ABNEHUSA

3N1EKTPOMArHUTHOM MHAYKUWUM B BalLEN

npogeccmoHanbHON AeATeNbHOCTMU U B ObITY.

3) Opranusyer peleHue 3agay. 3) Pewatot 3agaumn.

3apaHuel. B KOHType NPOBOJHUKA MAarHUTHLIA | [IpOBePAIOT peleHns No Kaw4am B napax

noToK u3meHuncs 3a 0,3 ¢ Ha 0,06B6. Kakosa

cpegHas I[C B koHType? lNpu kKakom ycnosun

31C nHayKkuumM GyaeT NoCTOAHHON? B3anmokoHTponb

3apaHue 2. B coneHoupe u3 80 BUTKOB
NPOBOJIOKU MAarHUTHbLIN NOTOK 3a 5 MC
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paBHOMepHO M3MeHuncs ot 3:10° go 1,510 B6.
Hantu 3[C ungykuun.

3apaHue 3. 3a 5 MC B CONEHOWAE, COAEPKAHNUEM
500 BUTKOB NPOBOAA, MarHUTHbLIN NOTOK
paBHOMepHO y6biBaeT ¢ 7MB6 no 3 MB6. Haittu
BennunHy 3[C uHayKLUMKM B coneHounge.
3apaHue 4. CKkonbKo BUTKOB MPOBOAA J0MKHA
coflep:KaTb 0OMOTKA Ha CTalibHOM CepaeyYHuKe C
nonepeyHbiM ceyeHnem 50cm’, yToObl B HElt npu
n3MeHeHUn marHuTHoro notoka ot 0,1 Ta go 1,1
Tn B TeyeHue 5 mc Bo3byxpaanacek I[1C

AkTtyanu3auus 1) Coobuyaet Temy ypoka. 1) 3anuceiBaloT B TeTpagb TEMY ypoKa.
MOTUBOB 2) OpranusyeT coBMeCTHoe ¢ obyyarowmnmmca 2) Yuactsyiot B popmynnpoBaHum Lenen. OK 01. YcTHbIN
yuebHoW (popmupoBaHue yeneii u 3agayd ypoka: 3anucbIBaloOT LiesIn BbIMOSHEHNSA 0K 04. KOHTpO/b
AeaTenbHoCTM U |- NpoynTaitTe Temy 1abopaTopHoit paboThl. nabopatopHoii pabotsl. 0TBEYalOT Ha 0K 05.
YCTaHOBOK Ha - Chopmynupyiite Lenb 1 3agayu ypoka. Bonpoc
BOCnpUATUE, - Kakum 06pazom npuobpeTeHHble YMEHUSA MO
OCMbICNIEHUE HabNIOAEHNIO 3NEKTPOMArHUTHOM UHAYKLMUM

OyAyT NPUMEHSATLCA B Balen NpoheccMoHanbHoM

JeaTenbHoOCTU?
2. OCHOBHOW 3Tan 3aHATUA
®opmuposanue | 1) Cozgaet manble rpynnsl (napsl), 4ns 1) Cnywarot, hopmMupyioT rpynnsi.
HOBbIX 3HAHWI U | BbINOHEHUS 1a6opaTOPHOM paboThl.
cnoco6os 2) MNoscHaeT, kakue npubopsl 6yRyT 2) 3HaKOMATCA ¢ METOANYECKUMY 0K 01. OueHka
AEATENbHOCTH MCMOJIb30BaTbCA NPY BbIMOTHEHUN N1A6OPATOPHON | PEKOMEHAALMAMY 110 BbIMOSHEHMIO 0K 02. BbINOJIHEHUA
OcmbicneHue paboTbl U METOAMKY BbINOJIHEHUS 1a6OPATOPHONA | nabopaTopHosi paboTel. BeinoaHsioT 0K 04. nabopatopHoM
conepKaHusa paboThi: JabopatopHyio paboty. [lenaiot BbiBOj. 0K 05. paboThl
nabopatopHoi | 1. [pucTaBbTE CEpPAEYHUK K OfIHOMY U3 NONOCOB | OhopMAAIOT OTYET
paboThl Ayroo6pasHoro MarHuTa u BABUHbTE BHYTPb

KaTyliKK, Habnaasn oHOBPEMEHHO 3a CTPeNKoi
MUAMaMNepMeTpa.

2. NoBTOpUTE HABNOAEHNE, BbIABUAA CEPAEYHUK
M3 KaTyWKK, @ TaKXKe MEHSASA MOMIOChI MarHuTa.
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CamocroATenbHO
€ BbINOJIHEHNE
3alaHui
nabopatopHbIX
pabot B
COOTBETCTBUM
METOAUYECKUM
peKoMeHJaLuaAMu

3. 3apucyiTe cxemy OnbiTa U NpoBepbTE
BbINONHEHWE NpaBuna JleHua B KaXA0M Ciyyae.
4. Pacnonoxute BTOPYIO KaTyLWKY PAJOM C
nepBoii TaK, 4ToObl MX OCU COBNAAaM.

5. BcTaBbTe B 06€ KaTyLWKM Xene3Hble CepAeYKM
W NPUCOEMHUTE BTOPYIO KaTyLKY Yepes
BbIKJHOYATENb K UCTOYHUKY NUTAHUA.

6. 3aMblkas 1 pa3Mmblkas Koy, HabnopanTe
OTK/OHEHWE CTPEIKU MUANMaMnepmeTpa.

7. 3apucyiiTe cxeMmy OnbiTa U NpoBEpbTE
BbiNoNHeHMe npasuna JleHua. (Pu3nka.11 knacc:
yueb. ans obuweobpasoBat. opraHmM3auuit:
6a30Bbiii ypoBeHb/ .. Makuwes,

b.b. byxoBues, B.M. YapyruH, cTp. 414)

0606weHune u
cucTemaTusaums
pe3ynbTaToB
BbINOJIHEHUSA
nabopaTtopHoi
paboTsl

1) Opranu3syet npejcTaBieHne pe3ynbTaTos
IKCNepPUMEHTOB, 00CYyKAeHNe n 06bACHEHME.

2) Oprauusyet obcyxeHne BONPOCoB 1
BbIM0JIHEHME [JOMONHUTENLHOIO 3afaHuA.

1. V13 kaKoro nontoca MarHuTa BXOAAT U BLIXOAAT
NVHWAM MAarHUTHON MHAYKLMMN?

2. 0T yero 3aBUCUT HaNpPaBNEHWNE UHAYKLMOHHOTO
TOKa?

3. 0T yero 3aBUCUT BENNYMHA UHAYKLMOHHOTO

1) lpeacraBnsoT pe3ynbTatsl
3KCNEPUMEHTOB, NOATBEPKAAIT

BbIIBUHYTbIE FTUINOTE3bl, 4€/1aI0T BbIBOAbI.
2) O7BeYaloT Ha NOCTaBNeHHbIE BOINpPOCHI.

Beinonuatot gononuuntensHoe 3agaHue.
LenatTt BbIBOABI

0K 01.
OK 04.
OK 05.

YcTHbIR
(hpOHTaNbHBbIN
onpoc

B B B

of

B¢ 8% 8¢

1 2 3
,ﬂOI’IOJ’IHI/ITeﬂbHOe 3afgaHune

0npe,u,enMTe HanpasieHNe MHAYKUNOHHOTIO TOKa N0 PUCYHKY, UCNONb3YA anroOpnUTMm NpUMEHEHUA npaBuna

JleHua
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3. 3akniouyuTenbHbIN 3Tan 3aHATUA

lNoaBepeHue 1) OpraHu3yeT nofBefeHNe UTOroOB ypoKa 1) logBoaAT utoru cBoesi paboTel Ha
utoros pabotel | 0byyarwwmmucs. YPOKe.
AKUEeHTMpPYeT BHUMAHME Ha KOHEYHBbIX OK 05.

pe3ynbTaTax y4ebHON feATeNbHOCTH
obyyalowWwmxcs Ha ypoke.

2) Opranu3syert pegnexcuio 2) OTBeyaloT Ha nocTaBaeHHble BONPOCHI
4. 3apaHuna Aia CaMOCTOATENbHOTO BbINONHEHUA
87,8 . Pewntb 3agaun A1-A3 ctp.34 3anucbliBaloT loMallHee 3aaHune
O®u3uka. 11 knacc: yyeb. ans obweobpaszosart. OK 01.
opraHu3saumi: 6asosblit ypoeHb/ 5. Makuwes, 0K 02.

b.b. byxoBues, B.M. YapyruH; nog peg.
H.A. NapdeHTbeBon — 5-e n3a., — M.:
MpoceelyeHne, 2018. — 432 c.

TEXHOJNIOTUYECKASA KAPTA YPOKA

Tema 3aHATUA TpaHcgopmaropsi

Lenu - N3yuntb ycTpoiicTBo TpaHcdhopmaTopa, paccCMOTPETb MPUHLMNM ero AeWCTBUA, OCTOMHCTBA, NPAKTUYECKOE NPUMEHEHME.

- paccMoTpeTb Knaccudukaumio TpaHchopMaTopos,

- WU3Y4UTb OCHOBHbIE MapaMeTpbl TpaHchopMaTopoB, Ko3PdMUMEHT TpaHcdopmauun, KoddhPUUMEHT nNpuBEAeHUA
conpotusnenus, noHatue KMN[ tpaHcdopmaropa,

- U3YYMTb YCTPOWNCTBO aBTOTPAHCHOPMATOPOB, MHOr0OOOMOTOYHbIX TPAHC(HOPMATOPOB

CopepxaHue TeMbl |YCTPOICTBO M Ha3HaYeHUe TpaHCOPMATOPa, NPUMHLMN AENCTBUSA, onpeaeneHne KoadduumneHTta TpaHchopmaumm, KNG
TpaHcdopmaTopa, knaccudbukauus TpaHchopMaTopoB, YCTPOUCTBO aBTOTPAHCHOPMATOPOB, MHOFOOOMOTOUHBIX
TpaHCOpMaTOpOB, MPAKTUYECKOE NPUMEHEHUE

ABNAIOTCA OCHOBOMN ANl U3yvyeHus obwenpodeccuoHanbHbIX AUCLUIIMH U MEXANCLUNIUHAPHBIX KYPCOB:
ona..., MoK ...

cnoco6cTByYIOT GOPMUPOBAHUIO OOLUX KOMNETEHLMIA:

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

cnoco6cTByIOT OpMUPOBAHUIO NPOdECCUMOHANbHBIX KOMNETEHLUIA:

nK ...
Tun 3aHATHA KomOGUHMpPOBaHHOE 3aHATHE
®opma 3aHATUA BuHapHbIit ypok (obweobpasosatenbHas aucumnanHa: ®usnka; obuenpodeccnoHanbHas AUCUMNANHA: INEKTPOTEXHUKA)

202




Gopmbl

¢pOHTaﬂbHaﬂ;MHﬂMBMﬂyaﬂbHaﬂ;rpyﬂﬂOBaﬂ

OopraHu3auum

yuyebHoM

AeATeNbHOCTU

3T1anbl 3aHATHI JleatenbHocTb NnpenofaBarens JleatenbHocTb CTyAeHTOB Mnanupyemble Tunbl
obpa3oBatenb| OLEHOYHbIX
Hble MeponpuaTum
pe3ynbTarhl

1.0praHu3ayMoHHbIN 3Tan 3aHATUA

Co3panue 1) lpusetcTBue 06yyarOLUXCA, MOTUBALUA. 1) lpusetcTBne npenogasarenei.

paboueit IneMmeHTbI

06CcTaHOBKMY, NpenopaBatens pusukum (M1) Caywator 0K 01. YCTHbIN

aKTyanusauusa CeropiHa y Hac HeOObIYHbIN YPOK, @ YPOK, Ha 0K 03. (hpOHTaNbHBIN

MOTMBOB y4yeOHOM | KOTOPOM ByAYT pacCMOTPEHbI BOMPOCHI, OK 04. onpoc

AEATENbHOCTU M| CBA3bIBAOLME PU3NKY C BbIGPaHHO BamMu OK 05.

YCTaHOBOK Ha | cneunanbHOCTbIO.

BOCNpUATHE, NpenopaBatens anekTporexHuku (M2) nK ...

OCMbICNIEHUE

CoBpeMeHHbIN pbIHOK TpyAa TpebyeT
cneunanncTa, 061afawLLero BbICOKOM
npodeccUoHanbHo MOOGUABLHOCTbIO,
CMOCOBHOCTbIO ObICTPO aaNTUPOBATLCA K HOBbIM
YCNOBUAM TPYA3, YBEPEHHO BAAJEIOWMMU CBOUMU
npodeccmoHanbHbIMU 3HaHUAMK. YTOObI ObITh
cneunanmcTamMm BbICOKOro YpOBHA HE0OX0AMMO
3HaTb BCE 0 CBOEW CNELUanbHOCTU U MOCTOSHHO
CNeanTb 3a BCEMU HOBMHKAMM, TaK KaK HayKa He
cTouT Ha MecTe. CerofHs Mbl pacCMOTPUM
npodeccUoHanbHO 3HAYMMble AN Bac BONPOCHI.
ni

InekTpuyeckas sHeprus obnapaet
NPenMyLLEeCTBOM Nepes ApPYrMMU BUAAMM
3Hepruun. Ha npeablaywwmx ypoKax Mbl FOBOPUAN O
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NPOMU3BOACTBE 3/IEKTPO3HEpPruu, o6 ycTpoicTee u
paboTe reHepaTopa NepeMeHHOro TokKa.
MpepnaraeT BCNOMHWUTb OCHOBHbIE
XapaKTepUCTUKN NepPeEMEHHOrO TOKA, YCTPOMCTBO
M NPUHLMN AeACTBUA reHepaTopa.

2) OpraHu3yeT poHTanbHbI 0npoc.

Bonpocsl gns dpoHTansHOro onpoca:

1. [pyn Kakux yciaoBMAX BO3HUKAET
WHAYKLMOHHBI TOK?

2. K10 1 B KaKOoM roly OTKpbIN ABjIeHUE
3N1€KTPOMArHUTHOW UHAYKUNUKU?

3. [latb onpepenexve aBneHus
3N1€KTPOMArHUTHOW UHAYKLMMK.

4. Kak Bo3Hukaet 3[1C MHAYKUMM B HENOABUKHbIX
MPOBOAHMKAX?

5. Yto ABnaeTca npuunmHon Bo3HMkHoBeHuMA I[1C
B ABMXKYLLUXCA NPOBOJHUKAX?

6. Kakoi aneKkTpnyecKon TOK Ha3blBaeTCA
nepemeHHbIM? C MOMOLLbIO KAKOrO MPOCTOro
OMbITA €r0 MOXHO NONYUYUTL?

7. Ha kakom ABneHMU OCHOBAHO fJeiicTBMe
Hanbonee pacnpoCcTpaHeHHbIX B HacTosllee
BPEMSA reHepaTopoB NepemMeHHOro Toka?

8. PacckaxuTe 06 yCTPOWCTBE U NMPUHLMNE
AeNCTBUA NPOMBILWAEHHOrO reHepaTopa.

9. Yem npuBOAMTCA BO BpallleHUe poTop
reHepaTopa Ha TenIOBOW INEKTPOCTAHLMMU? Ha
TMAPO3NEKTPOCTAHUMUM?

10. KakoBa cTaHaapTHas YactoTa
NPOMBbILWIEHHOTO TOKa, NpuMeHaemoro B Poccun
M MHOTUX JpYrux CTpaHax?

2) OTBeyaloT Ha BONpoChl

lMoarortoBka
U3y4YeHUIo
HOBOIO

K

1). OprauusyioT npocMoTp poanka «Orum
HOYHOro ropoga»
n2

1). CMOTPAT ponnK, HaxoBAT B HEM OTBEThI
Ha BOMpPOChHI.
OTBeyatoT Ha BONpPOChHI.

InemeHTHI
0K 01.
0K 03.
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MaTepuana

Hawa coBpeMeHHas }13Hb HEBO3MOXHA 6e3
3NeKTpuyecTsa.

1. [aBaite nepeyncaum 6uiToBble npudopsl,
KOTOPbIM HY€H 3N1eKTPUYECKMIi TOK.

2. Mbl 3HaeM, YTO YeIOBEYECTBO YXKe BTOPOl BEK
MCNONb3YeT INEKTPUYECKUN TOK B
MPOMbILWAEHHbIX MaclTabax.

Kakoii TOK Bbl 3HaeTe, U KaKOW TOK B OCHOBHOM
HaMK MCNoNb3yeTca?

3. B 4ém npenmyuLecTBa 3NEKTPUUYECKON IHEPTUM
nepep ApyruMn BUAAMU SHeprun?

4. Kakoe HanpsxeHuWe y Hac B gomax?

5. MOXHO W BKNIOUYNUTL NAMNOYKY, PACCUUTAHHYIO
Ha HanpsxeHue 6B B anekTpuyeckyio uenb 22087
6. Ho Befib Mbl KaK-TO BK/IOYAEM 3TN NAMMNOYKK?
Kakum ycTpoicTBOM Mbl N0OAb3yeMcA?

2) Opraun3yioT ob6CyxaeHne TemMbl 1 yenen ypoka
ni

[aBaiite chopmynupyem Temy Halero ypoka.
Kakue uenu 6yaem npecneoBaTh Ha ypoke?

Kak Bbl ;ymaeTe, Kakne BONPOCHI Mbl JOJIKHbI
paccMoTpeTb Ha JaHHOM YpOKe.

Y70 HaM HEOOXOANMO BbIACHUTb O
TpaHcgopmartope?

3) 06cyxparT M COBMECTHO CO CTYAEHTaMU
[IEN1AI0T BbIBOAbI, 4TO HEOOXOAUMO BbIACHUTD:

- Ha3HayeHue TpaHcdopmaTopa;

- YCTPOMNCTBO;

- NPUHUMN JENCTBUS;

- BUAbl TPAHCHOpMATOPOB:

- NpUMEHeHMe.

n2

3agaert Bonpoc:

- Y10 03HayaeT c10Ba «TPaHCOPMUPOBATbY?
MpobnemHbI BONPOC:

2) @opmynupyioT TEMY U Liean ypoKa.
3anucbiBalOT TeMy YpOKa B TETPAAMH.
llpeanaratot BONMpoOCH

3ayem HyxeH?

Kak yctpoen?

Kak paboraer?

Kakue 6biBatoT?

[ne npumenstoTCa?

KTo 1 korpa otkpbin?

YyactByioT B 06CyxaeHnn npobaemsi.

0K 04.
0K 05.
0K 07.

MK ...

YcTHbIN

(pOHTaNbHBIN

onpoc
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- Y10 ¥ 3a4eM Hal0 M3MEHATL NpU Nepegave
3N1EKTPO3HEPrumn?

lpepnaraeT BCMOMHUTL TENJOBOE AENCTBUE TOKA,
3aKoH [Ixoyns-JleHua u 06CcyanTh NyTH
YMeHblUEeHNA NOTepb NpU nepepaye

[MpUXOAAT K BbIBOAY, YTO A1 YMEHbLIEHUS
noTepb 3HEpPruu Heob6xoaMMo nNepeaasatb
3/IEKTPUYECKMIA TOK NOJ, BbICOKUM
HanpsXeHneMm

3IEKTPO3HEPIUM
2. OCHOBHOM 3Tan 3aHATUA
®opmuposanue |[I1 INEMeHTHI
HOBbIX 3HaHWI W|1) OpraHn3yer BbICTYNAEHUE CTyAEHTa C 1) CTypeHT npejCcTaBaaeT BblMOJHEHHOE OK 01. YCTHbIN
cnocobos coobujeHuem (onepexaioujee 3asjaHue). onepexaioujee 3agaHune no teme: «Mcropus 0K 03. WHAWBULYANbHbI
AeATeNbHOCTH Bbi6opoyHO NpoBepsAET BbiNONHEHNE 3a[aHNS n306peTeHuns TpaHcgopmaTopar OK 04.  onpoc

COCTaBUTb KpaTKuif KOHCNEKT no Teme «Mctopusa | (coobueHue ¢ npe3eHTaumei). OK 05.

n3006peTeHuns TpaHcopmaTopar. OcTanbHble CTYAEHTbI COCTaBAAIOT KpaTKuit 0K 07.

KOHCNEKT o Teme «Mctopus n3obpeteHus YCTHbIN
2) 06bACHAIOT: TpaHcgopmartopay. nK ... (hpOHTaNbHBIN

ni

C nomouwbto pa3bopHOro yHUBEPCANbHOTO
TpaHcdhopmMaTopa pacCMaTpUBAEM YCTPOMCTBO
TpaHcdopmartopa (FemMoHcTpayma).
TpaHcchopMaTop COCTOUT M3 3aMKHYTOTO
CepLevyHUKa, Ha KOTOpbIN HafeTbl ABe (MHOrAa 1
6onee) KaTyWKKU ¢ NPOBONOYHBIMM OOMOTKAMM.
OpHy 13 0OMOTOK, Ha3bIBAEMYIO MEPBUYHO,
NOAKIOYAIOT K UCTOYHMKY NEPEMEHHOTO
HanpseHus. Bropylo 06MOTKy, K KOTOpO#
NPUCOEANHSAIOT KHArpy3Ky», TO eCTb MpUOOopbI 1
YCTPOIACTBa, NOTpebAsiolne 3NEKTPOIHEPIHIO,
Ha3bIBAKOT BTOPUYHOM.

llpepnaraet: 3apucoBaTth B TETPaAb yCAOBHOE
0603HayeHue TpaHcpopmatopa.
LemoHcTpaunsa TpaHcopmaLmmn 31eKTPOIHePrum
BKJIOYEHUE B CETb IMPAAHAbI, 3aPAJHOIO
yCTpoiicTBa TenegpoHa.

2) fenatot 3anucu B TeTpagax.
BzaumogesicTByioT ¢ npenogasatenem Bo
Bpems becejbl.

CoBMECTHO BOCNPON3BOAAT NOJYYEHHYIO
paHee UHEGOpPMaLMio B COOTBETCTBUMU C
y4yebHoU 3aayen.

B teTpagm 3anuchiBaloT Ha3HayeHue
TpaHcgopmatopa, onpesenexmne
TpaHcgopmatopa, NnpUHLMN JeACTBUS
TpaHcgopmaTopa, YepTAaT YCI0BHOE
0603HayeHne TpaHcgopmaTopa B
INEKTPUYECKMX CXeMax.

onpoc
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06bsAcHseT, 4TO: AeicTBME TpaHcdopmaTopa
OCHOBAHO Ha fIBNEHUW 31€KTPOMArHUTHOM
nHAYKUKK. [py NpoxoxaeHun nepeMeHHOro Toka
no NepBUYHON 0OMOTKE B CEpAEUYHUKE
NOABNAETCA NepeMeHHbIN MarHUTHbIN NOTOK,
KoTopbiit Bo36y:kaaeT 3[C MHAYKLMK B KaXKAOM
obmoTke. CepAeYHUK KOHLEHTPUPYET MarHUTHOE
noje, TaK, YTO MarHMTHbIN NOTOK CyllecTByeT
TONbKO BHYTPU CEpAEYHMKA U OJMHAKOB BO BCEX
ero ceyeHusaAx.

n2

CepoeyHuK M3roTaBAMBAIOT U3 cneLuanbHON
TpaHchopMaTOpPHOIA cTanu, YToObI YMEHBLWNTD
noTepu Ha nepemarHuyusanue. Ero genaior
3aMKHYTbIM — A1 YMEHbLUEHWUS pacCenBaHus
MarHUTHOro NoTOKa.

3apaet Bonpoc:

«Kak Bbl gymaete, noyemy cepaeyHuKkn
TpaHcgopmMaTopoB cOOUPAIOT U3 NAACTUH
INIEKTPOTEXHUYECKOM CTann?»

CepoeyHuK BbINOMHAKOT He U3 LLeIbHOrO KyCKa, a
HabMpaloT U3 OTAENbHbIX U30JMPOBAHHbIX
NNacTUH ans ocnabneHus Tokos Oyko.
Habnwoaaem gemoHctpaunio «Ponb cepaeyHunka B
TpaHcgopmaropey. Bo3bMEM fiBe KaTylKK OT
TpaHcdopmartopa U noctaBum pagom. K oaHoii
(Ha 220 B) nopBefém nepemMeHHbIN TOK
HanpsxeHuem 6-20 B ot perynatopa
HanpsXeHMA, KOHLbl BTOPOM KaTywku (Ha 120 B)
COEMHUM CO BXOAOM 3/IEKTPOHHOTO
ocumunnorpada. lonyynm Ha skpaHe cUHycouay C
amnautygoii 2—-3 MM. HageHem o6e KaTylWKK Ha
CepAeYHMK TpaHcopmaTopa — aMmnInTyaa
CMHycounfbl Bo3pactaeTt B 15 pa3. 3aMKHEM

06cyxaaloT, BbICKA3bIBAIOT NPEANONOKEHNS

HabntopaloT geMoHCTpaumio onsiTa.
3anuceIBaloT B TETPAZAX Leslb OMbITa,
ucnosib3yemoe 060pyoBaHNE, 4ePTAT
cxemy yenu.

3apucoBbiBalOT B TETPAAAX HAONIO[AEMblE
CUHYCOUAAbHbIE KOIEbaHUA B OTCYTCTBUM
1 Y HaMYMM cepAevHUKa.
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CepAEYHUK APMOM — CUTHAN YBENYMBAETCA elyé
NPMMepHO B ABa pa3a, a B obwem — B 25-30 pas.
3TOT ONBIT XOPOLWO NOKA3bIBAET POJb CEPAEYHUKA
ans nosbiwenunsa KMN[ tpaHcgopmatopa.

- Cpopmynupyiite, B 4ém 3aKntoyaeTca 3HaveHne
cepAeyvHuKa TpaHcdopmaTopa?

Koadpduunentom nonesHoro gencraus (KMNI)
TpaHcdopmMaTopa Ha3blBalOT OTHOLWEHKE
MoliHoCTU P, 0TAaBaeMoii BTOPUYHO 0OMOTKOIA,
K MowHocTn P, nogBoAMMONM K NepBUYHOM
oOMoTKe.

MNoTepu 3Heprum B TpaHchopmatope,
00yCNOBNEHHbIE BbIENEHNEM TENA B ET0
0OMOTKax M B CepfieYHUNKE BCECTBUE €T
nepemMarHM4YMBaHUA Manbl U He NpeBbIAIOT 2-
3%. Yem mouwHee TpaHchOpMaTOp, TEM BhIlE €70
KO3 PMUMEHT NONE3HOrO feACTBUA.

MowHble anekTpuyeckue TpaHchopmaTopsl
MCNOAB3YIOTCA NPU Nepejaye NepemMeHHOro Toka
Ha 6oNbluMe PACcCTOAHMA NO IMHUAM
anektponepegayu (J13M) ¢ maneiMm noTepamu
MOLLHOCTH.

W3BecTHO, 4TO ANs co3paHuna TpaHcopmaTopos
He0b6X0AMMO XOPOLWO 3HATb CBOMCTBA
maTepuanoB. Ha cerogHa noTepu B HEKOTOPbIX
TpaHcdopmartopax cocTaBnsAtoT 2—3% ot
MOLWHOCTU UCTOYHMKA. B KpynHbIX CUAOBBIX
TpaHcdopmaTopax 3T NoTepU MOryT UMEeTb
6onblune 3HAYEHUS, U ANA UX PaboThI
MCNOJb3YIOT MOLWHbBIE CUCTEMbI OXNAXKAEHNA.
NoTepu aneKkTpo3Heprum B TpaHccopmatope
ObIBaIOT 3@ CYET:

- Harpee o6moToK TpaHchopmaTopa.

- Harpes ceppieyHunka Tokamm Qyko.

Llenaiot BbiBOJ 0 3HAYEHUN CEPAEYHMKA B
ycTposicTBe TpaHcgopmaropa.

3anuceiBatoT opmyny ANs onpeseneHns
Kl tpaHcpopmaropa

3anuceiBarT B TETPagb pacyETHbIE
(hopMyNbl MOLYHOCTY NOTEPb U MOLHOCTH,
nepepasaemoii B J13I1.
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- MoTepu npu nepemMarHU4YMBaHUN CEPAEUYHMKA.
- [NloTepu Ha paccenBaHUe MarHMTHOIO NOTOKA.
KNJ coBpemeHHbIX TpaHChOpMaTOpPOB
coctasnaet 95-97 %

06bscHAET noHATHE KO3 puLmeHTa
npuBefeHNs CONPOTUBNEHUA

ni

BBoauT BennumnHy k HasbiBaemyio
koaddhuuneHTom TpaHcdopmaumu. Mpn k> 1, -
TpaHchopmatop — noHuxawowmn. Mpu k<1 -
MOBbIWAOLWNA.

Pexxumbl paboTbl TpaHcdopmaTopa

a) pexunM Xon0CTOro Xoa - TaKOM pexkmm, npu
KOTOpPOM BTOpMYHas 0OMOTKA pa3OMKHYTa 1 TOK B
37Ol 0OMOTKE He NpoXoauT.

6) paboumit pexum - TaKoi pexuM, npu KOTOpoM
K BTOPMYHON 0OMOTKE NOAK/IIOYEHA HArpy3Ka
(NpMeMHUK 3INEKTPUYECKON IHEPTUM)

B) PEXMUM KOPOTKOIO 3aMbIKaHUA - 3TO PEKUM,
NP1 KOTOPOM BbIBOZIbl BTOPUYHOI 0OMOTKM
3aMKHYTbl TOKOMPOBO/JOM C CONPOTUB/IEHUEM,
PaBHbIM HyJIO.

n2

TpaHcdhopmaTopbl MOXHO KnaccudbuumMpoBaTb No
NpU3HAKY DYHKLMOHANBHOTO Ha3HAYEeHUSA:

- TpaHcdopMaTopbl NUTAHUA;

- TpaHcdopMaTopbl COrNacoBaHUsA.

PaccmoTpum TpaHcdhopmaTopbl NUTAHUA, UX
MOXHO KnaccuduuupoBars:

1. Mo HanpsaxeHuUtO:

- HU3KOBOJIbTHbIE;

- BbICOKOBOJIbTHBIE.

2. B 3aBucumocty ot uncna a3 npeobpasyemoro
HanpAXeHUa:

3anuceblBaloT B TETPaAb NOHATHE
KO3 puymeHTa TpaHcopmaLuu 1
Ko3guymneHTa npuBeseHns
conpoTuBaeHNs

3anonHAIT B TETpagu cxemy
«Knaccupukaunsa tpaHccpopmatopoBy
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- OAHOa3HbIe;

- TpexdasHbie;

- MHOrOdasHble.

3. B 3aBMCMMOCTU OT Ync/ia 0OMOTOK:
- ABYXOOMOTOUHbIE;

- MHOro0OMOTOYHbIE.

4. B 3aBMCMMOCTU OT KOHUrypaLuu
MarHMTONpoBoAa:

- CTEpXKHEBbIE;

- 6poHeBble.

5. B 3aBMCHMOCTM OT MOLWHOCTK:

- MaJIoM MOLHOCTU;

- CpefHeii MOWHOCTH;

- 60NbLWOK MOLHOCTH.

6. B 3aBMcMMOCTH OT cnoco6a U3roToBEHNSA
MarHMTOonpoBoja:

- NNACTUYHbIE;

- IEHTOYHbIE.

7. B 3aBucumocTu ot Ko3pduumeHTa
TpaHchopmaymu:

- NoBbIWAKLKE;

- NOHMXKaWMme.

8. B 3aBucMMOCTH OT BUAA CBA3K MEXKAY
06MOTKaMu:

- C 3NEKTPOMArHWUTHOM CBA3bIO (C
M30IMPOBAHHBIMM OOMOTKAMMK);

-C 3J'IeKTpOMaFHVITHOl7I 7l 3J'IeKTpVILIECKOl7I CBA3bIO

(co cBA3aHHbIMU OOMOTKAMM).

9. B 3aBUCMMOCTM OT KOHCTPYKLIMM BCETO
TpaHcdopmartopa;

- OTKpbITbIE;

- 3aKpbITblE.

10. B 3aBMCMMOCTU OT Ha3HaYeHUs:

- BbINPAMUTENbHbIE;
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- QHOLHO-HAKanbHble U T.A.

11. B 3aBMCMMOCTM OT paboyeit 4acToTbl
TpaHcdhopMaTopbl LeNAT Ha TpaHchopmaTopbl:

- MOHMXKEHHON yacToThl (MeHee 50 lu);

- NpoMmblWweHHon yactoTsl (50 ly);

- MOBbIWEHHOW NMPOMbIWAEHHOW YacToThl (400,
1000, 2000 I'u);

- NOBbIWEHHO YacToThl (A0 10000 y);

- BBICOKOW 4acTOTbl.

A takxe: Cunosoit TpaHcdopmartop -
TpaHcdhopmartop, npegHa3HayeHHbIR ana
npeobpa3oBaHUs INEKTPUYECKON IHEPTUM B
3INEKTPUYECKUX CEeTAX U YCTaHOBKaAX,
npefHa3HaYeHHbIX ANA MPUeMa U UCMONb30BaHUA
anekTpuyeckon sHeprun. K cunosbim
TpaHchopMaTopam OTHOCATCA TpaHChOpMaTOpbI
Tpexda3Hble U MHOToda3Hble MOLHOCTbIO KB*A 1
bonee, ofHO(a3HbIe MOWHOCTbIO 5KB*A 1 6onee.
CurHanbHbIv TpaHcgopmaTop - TpaHcdopmaTop
Manow MOLWHOCTU, NpeAHa3HAYeHHbIV Ana
nepeaayu, npeobpasoBaHus, 3anOMUHaAHUS
3NEKTPUUYECKUX CUTHANOB.

ABsTOoTpaHcdopmatop - TpaHchopmaTtop, e Uau
6onee, 06MOTKM KOTOPOTO rajibBaHUYeCKH
CBA3aHbl TaK, YTO MMEIOT 0OLLYI0 YacTb.
NMnynbCHBIA CMrHanbHbLIA TpaHcdopmaTop —
CUrHaNbHBIN TpaHChOpMATOp, NpeAHa3HAYEHHbII
ANs nepefayun, hopMUpoBaHUs, Npeobpa3oBaHus
¥ 3aNOMUHAHWS UMNYNIBCHBIX CUTHANOB.
CBapoyHble TpaHCopMaTOphbl 419 UCTOYHUKOB
MUTaHWUS CBAPOYHOIA fyrK.

ni

JemoHcTpauyns npesentaynn: «llpumeHeHmne
TpaHc$opmMaTopoB Ha NPON3BOLCTBE U ObITY»
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n2

Mouemy ryaaTt paboTatowme TpaHchopMaTophbl?
Ecnn no obmoTke TpaHchopmaTopa TEYET
nepeMeHHbI TOK, TO 4acTO CAbIWEH 3BYK HU3KOrO
TOHA. ITO 0OBACHAETCSA TEM, YTO HEKOTOPbIE
MeTabl U CMAaBbl NPU HAMarHMYMBaHUM
M3MEHAIOT pa3Mepbl, 3TO CBOMCTBO HAa3bIBAETCA
maruutocTpukymen. CunbHO NposBnseTca 3ToT
3t deKT y Kenesa, HUKeNA U UX CNIaBOB.
[omecTuB CTepeHb B KaTyWKY M NpONyCcTUB NO
KaTylKe nepemMeHHbI TOK, CM1a KOTOPOro TO
yBENUYUBAETCA, TO YMEHbLIAGTCA, Mbl 3aCTaBNAEM
CTepXeHb TO HAMAarHMYMBaThCA, TO
pasmMarHMumMBaTbCa. Pasmepbl CTEPIKHA NpU ITOM
nepuopMyecku MEHAIOTCA, B BO3LyXxe CO3[al0Tca
nepuopmyeckue CKaTUA U paspexeHus,
BO3HWKaeT 3ByKOBas BoAHA. Ecnu vactoTa
nepemMeHHOro TOKa HeBeNnKa, TO MOXHO
YCAbIWATh 3BYK

AHanusnpyot nHgpopmaymio,
npefCcTaBieHHyIo Ha craiifiax, 3an1ceiBanT
0611aCcTH NpUMeHeHUs TpaHc(hopmaTopos.

Bbicka3biBaloT runotessl

3akpennenue
U3y4YEHHOro
matepuana

ni

Lenut cTygeHToB Ha Tpu KOMaHgb!.

[lpegnaraet pewnTs pacyeTHbIe N Ka4€CTBEHHbIE
3agauu.

3apaHua ana 1-v KomaHpabl

3apanue 1. llog KakKMM HanpAKeHUeM HAXOLUTCA
nepBuyYHas o6MoTKa TpaHchopmaTopa, MMeroLas
1000 BUTKOB, eCu BO BTOPUYHOM 06MOTKe 3500
BUTKOB W HanpsaxeHue 105 B?

3apaHue 2. TpaHcdopmatop ans
3MIEKTPUYECKOr0 3BOHKA NPY HAMpPAXEHUU B CETH
220B nmeeT 4ncno BUTKOB NEPBUYHON OOMOTKM
660. BropuuHas o6mMoTKa umeert 3

Pewartot 3agayn. 3anuceliBaioT pelieHns B
TeTpage.

[lpencTaBnaoT cBOM peleHns y fOCKH.
06c¢cyxaarT NpaBuabHOCTL pellieHns 3ajay
KomaHgamu. [InckyTupyior.

InemeHThI
OK 01.
OK 03.
OK 04.
OK 05.
0K 07.

nK...

OueHka
peweHua
PacYETHBIX
KauyeCTBEHHbIX
3apav

n
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BbIBOJA HA HAaNpsAXeHWe COOTBETCTBEHHO 3,51 8
B. PaccuuTaitTte uncno BUTKOB BO BTOPUUHOIA
0O6MOTKe.

3apaHue 3. [loyemy cokpaueHme pacxofa BoAbl
W npuMeHeHMs 060POTHOTO BOAOCHAOXEHMSA Ha
NpPOU3BOACTBE IKOHOMUT

INEKTPUYECKYIO SHEPruio?

3apaHua ana 2-u koMaHabl

3apanue 1. CKONbKO BUTKOB [0/I)KHA UMETb
BTOPMYHas 06MOTKa, 4TOObI MOBbICUTD
HanpsxeHue ¢ 220 go 110000B, ecnu B
nepBuYHoit 06moTke 20 BUTKOB? KakoB

K03 puuneHT TpaHchopmaymn?

3apaHue 2. loyemy cepoeyHUKM
TpaHchOpMaToOpoB U3roTOBAAIOT U3 OTAENbHbIX
NINCTOB, U30IMPOBAHHBIX NTAKOM?

3apanue 3. llpuBegute npuMepbl IKOHOMUM
3NEeKTPO3HEPrumn Npu NpoBeAEeHUN
PEKOHCTPYKLMU IHEPreTUYECKUX ceTen (3ameHa
CeyYeHMA NPOBOJHUKOB, UX MAaTepManoB u p.)
3apaHua pna 3-n KomaHpbl

3apanue 1. [ToHnxawowmii TpaHcchopmaTop ¢
KoadduumneHTom TpaHcdopmauum 10 BKIKOYEH B
ceTb NepeMeHHOro Toka. Cuna Toka Bo
BTOPWYHOI 06MOTKe TpaHcdopmaTopa 5 A, uncno
BUTKOB 42. Onpefenute cuny Toka B NEPBMYHOM
0OMOTKE M YMCIO BUTKOB B HEM.

3apanue 2. [loyemy ans peocrarta 3amblKaHue
OAHOrO-fIBYX BUTKOB HE ONAaCHO, a
TpaHchOpMaTOp MOXET BbINTU U3 CTPOA, €C/H
XOTA Obl OMH BUTOK 3aMKHETCS HAKOPOTKO?
3apaHnue 3.

MpuBeauTe NpUMEpDI U YKAXKUTE SIKOHOMUYECKYIO
3¢ (HeKTUBHOCTb NPUMEHEHUSA HAa NPOU3BOACTBE
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orpaHuMuYnUTENEN XONOCTOrO X04a Ha
MeTaNIopEXYILNUX CTAaHKaX.

n2

OpraHu3yeT AUCKYCCHIO 110 pe3ysibTaTaM pelleHns
KayeCTBEHHbIX 33[a4, KOPPEKTUDYET U JaET
NOACHEHUA K PELUEHUAM.

ni

OpraHn3yeT caMoCTOATENbHOE MHANBUAYANbHOE
pelueHne Ka4eCTBEHHbIX M PacYETHbIX 3agay

CamocroATenbHo pelarT Ka4eCTBeHHbIe U
pvaéTHbIe 3afadiun

3. 3aK0uYnTeNbHbI

il 3Tan 3aHATUSA

lNopBepeHue

ni, N2

utoros pabotel | 1) [TogBoaAT utoru, cBA3biBas pesynbtatel ypoka |1) OTBeYatoT Ha BONpoCk 3IneMmeHTbI
C ero yenamu. AKLeHTUpYyIoT BHUMaHWe Ha 0K 01.
KOHEYHbIX pe3ynbTatax y4eOHo JeATENbHOCTH OK 04.
00yyalWMXCA HA YPOKE U KaXJOH KOMaHLbI. 2) lpoBogat camoaHanms npuobpereHHbix|O0K 05.
2) Opranu3syiot pegpaekcuio. 3HaHWI, YMEHNI M HABbIKOB
3) BeicTaBasaoT oLeHKku 3a paboTty Ha ypoke, nK ...
KOMMEHTUPYA UX

4. 3agaHua gna caMoCTOATE/IbHOTO BbIMOJAHEHUA
ni 3anuceiBalOT JomallHee 3afjaHue
§26. PewnTb 33gaum 1-4 ctp.115 InemeHTHI
®usuka. 11 knacc: yueb. ans obweobpasosar. OK 01.
opraHu3aumii: 6asobiit ypoeeHb/ [.51. Makuwes, 0K 02.
b.b. byxosues, B.M.YapyruH; nog pea. H.A. 0K 03.
NapdeHTbeBON-5-€ M3p.,~-M.: OK 05.
MpoceeweHune,2018.-432c¢.
n2 nK ...

Pewwnts KpoccBopg no Teme «TpexdasHble
TpaHcopMaTopbi»

[lna MOTMBMPOBAHHBIX CTYAEHTOB: COCTABUTb U
pewunTb NPOBEPOYHYIO paboTy no Teme
«TpaHchopmaTopy, cocToALyIo U3 TPEX 3aay

214



TEXHOJIOTUYECKAA KAPTA YPOKA

Tema 3aHaTUA

OcBeljeHHOCTb. 3aKOHbI OCBEIEeHHOCTHN

Lenn

- CpopMUpoBaTL NOHATHE CUNbI CBETA, CBETOBOFO NOTOKA, OCBELWEHHOCTH;
- U3yumnTh HOPMYJIbI UX PacyeTa;

0CBelEHHOCTb, pa3paboTaTh peKoMeHAaLUMM No IPDEKTUBHOMY OCBEIEHNIO NOMEILEHWIA.

- CCbOpMVIpOBaTb YMEHUE NMPUMEHATL 3aKOHbI OCBEILEHHOCTU ANA pelleHUA 3aday, onpeneiatb (baKTOPbI, BANAKOLINE HA

CopepixaHue Tembl

BAUAIOWME HA OCBEILEHHOCTb, 3KCNEPUMEHTBI N0 ONPEAENEHUI0 OCBEWEHHOCTH,
pa3paboTka pekomeHaaumii no 3chheKTMBHOMY OCBELLEHUIO NOMELLEHUN

ona... MAK...

cnoco6cTBYIOT GOPMMPOBaHUIO OOWMUX KOMNETEHLMIA:
0K 01, 0K 02, OK 04, OK 05, OK 07.
npoeccMoHanbHbIX KOMNETEHLUIA:

MK ...

[loHATME OCBELWEHHOCTN, MOHATUE CUAbI CBETA, CBETOBOrO MOTOK3, (bOpMyJ'IbI UX pacyeTa, 3aKOHbl OCBELIEHHOCTH, qDaKTOpr,

ABNAETCA OCHOBOMW ANs U3y4yeHusa 06I.I.I,EI'Ip0¢)ECCVIOHaIIbeIX ANCUUIMANH U MEXANCLUHUIUIMHAPHbIX KYPCOB:

Tun 3aHATUA

KomGuHMpoBaHHOE 3aHsTHE

Gopmbl ®poHTanbHas, rpynnosas, MHAMBMAYaNbHAnA
opraHu3auum
yuebHom
AEeATENbHOCTH
3Tanbl 3aHATUM JleaTenbHocTb npenofaBarens JleaTenbHOCTb CTYAEHTOB MnaHupyembie Tunbl
obpasoBatenb| OLEHOYHBIX
Hble MeponpuaTUi
pe3ynbTathl
1.0praHu3aumnoHHbI 3Tan 3aHATUSA
Co3paHue 1) lpuseTtcTBue oby4yaromxcs 1) lpusetcTBue npenogasarens AneMeHTbI
paboueit 2) Oprauusyet paboty c TecTamu 2) BoinonHaioT 3aganue, OK 01.
ob6cTaHOBKM, OCyLeCTBAAIOT B3aMMONPOBEPKY. OK 04. B3anMmoKoHTpoOnb
aKTyanusaumsa OK 05.
MOTUBOB Kaxpblii npoBepsAeT OTBETHI Yy
yuebHoi obyyatowerocs, pafgoM CMAALWEro 3a

AEATENbHOCTU U

CTOJIOM, 3TaNIOHbl NPAaBUNbHbLIX OTBETOB U
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YCTaHOBOK Ha

KPUTEPUM OLLEHOK JEMOHCTPUPYIOTCA Ha

BOCNpuUATHE, 3KpaHe
OCMbICNIEHUE

AkTyanu3auus 1) MoTtusayums 1) V3y4aroT TeKCT JOKyMeHTa, OTBEYaKT Ha
MOTUBOB M3yuute  npeacTaBieHHbIN  BaM  [OKYMEHT | BOMPOChHI, 000CHOBLIBAIOT.

yuebHo¥ «0OCHOBHbIE CBETOTEXHMYECKME XapaKTEPUCTUKM

peAaATenbHOCTU U
YCTAaHOBOK Ha
BocnpuaTtue,
OCMbICNieHHue

CBETUNbHUKOBY» (N0 MaTepuanam caita «Bcé o6
3/IeKTPOMOHTaXe U NpOeKTMpoBaHMK. [locTyn
https://electromontaj-
proekt.ru/svetilniki/osnovnye-
svetotehnicheskie-harakteristiki-svetilnikov/ )

- Kakve HoBble hu3nyeckne BeNNUnHbI BaMm
BCTPETUNNCH B TEKCTe?

- [ToyeMy Mx BaXHO 3HATb M YMeTb PacCYMTbIBATL?
2) Mpepgnaraer crypeHTam copmyanpoBats Temy
u Lesb ypoKa.

3) Ha gemMOHCTpaLMOHHOM CTONIE HAXOAATCA
pasHble INeKTPUYECKUE NaMMbl HAKANUBAHUA:
npo3payHasn, MaToBas, ranoreHosas.

[loma npét pemoHT. Onnpasch Ha TekcT
AOKYMEHTa, NpeaNoxuTe peleHns aaa Toro,
4TO6bl OCBELLEHME B Pa3HbIX MOMELLEHNAX OblIO
KOMMOPTHbIM U 3PHEKTUBHBIM?

Bce mMbl eXXeiHeBHO, He 3ayMbIBaACh,
NONb3yeMCA 3NEKTPUYECKUM OCBELLEHUEM.
BcnoMHuM, Kak B 4eMCTBUTENBHOCTU
NPOUCX0AMN0 pa3BUTME NPUOOPOB OCBELEHMA

2) @opmynupyroT TEMY U LieNb YPOKa.
3anuchbIBaloT ux B TETPagb.

3) 06yyatolmecs BblABUraKOT rUNOTE3bI

4) 06yyarolymnecs 3an1chiBaloT B TETPaan
TeMy 3aHATUA

5) GopmyaupyioT Leau ypoka:

BbIACHUTb, YTO TaKOE OCBELWEHHOCTb U OT
yero oHa 3aBUCHT, BbipaboTaThb
pekomeHaauum no 3pheKTMBHOMY
OCBEILEHWNIO MOMELIEHWN.

JNEeMEHTHI
OK o01.
0K 02.
OK 04.
OK 05.

nK...

YcTHbIN
KOHTpPO/b
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6) BbicTynneHue goknagymka: coobueHue
06 ucTopum pa3BUTUA 31€EKTPUYECKOTO
OCBeleHUA.

Obyuatoumecs cnywawT BbICTyNaeHue
AOKNAfuMKa, 3a3a0T BONPOCHI AOKNARUMKY

2. OcHOBHOM 3Tan

3aHATUA

®opmupoBaHue
HOBbIX 3HAHUI U
cnocobos
AeATENbHOCTH

1) lpepnaraer, ncnonb3ys TEKCT JOKYMEHTA,
HawTH 1 3anucatb B TETPaAAX uHpopmaumio o
(pn3nyecknx BeanynHax: CBEToBOM NOTOK, cuna
CBETa, OCBELEHHOCTb — M0 MAaHy:

1. Y10 xapakTepu3syeT gaHHas BEIMYMHA?

2. Kak o6o3Hauaetca?

3. B uém nsmepserca?

2) [lpoBepseT BbinoNHEHUE 3ahaHNA.
CnpawwuBaer, JOCTaTOYHO N HAM ITUX 3HAHWI
[NA pewenns 3agay?

3) Opranusyert ycBoenue popmyn pacyéra
BE/INYUH.

4) OpraHusyeTt BbICTynaeHue 06y4arlyerocs ¢
coobujennem: «Victopus pa3sutns
INeKTpUYECKoro ocseljeHunsa» (onepexariyee
3agaHue)

5) OpraHu3yeT BbInoAHEHNE

npakTuyeckoi paboTsl B rpynnax.

Gopmynupyet npobaemHblif BONpoc (BbIKNOYAET
CBET B KabMHeTe, BKNIOYAET INEKTPUYECKUM
(boHapuK, NOJHOCUT €ro K pacKpbIToi TeTpagm):
HaBepHoe, Bce Bbl BUAENM WNUOHCKMUE PUABMBI.
pencTaBbTe: KAKOW-HMOYAb repoit Npu cBeTe
cnaboro KapMaHHOro poHapKUKa BHUMATENbHO
NPOCMATPUBAET JOKYMEHTbI B MOUCKAX

1) 3anuceiBaloT B TeTpagb OnpejgeseHune
0CBEeLYEHHOCTY, CBETOBOrO [M0TOKA, CUJIbI
cBeta, (opmynbl  pacyéra,  eauHUUbI
U3MepPEeHUSA, 3aKOHbI OCBELEHHOCTH.

2) OrBeyaioT, 4YTO HEobXoAMMO U3YYMTh
¢popmynbl pacyéta faHHbIX BENYNH.

3) 3anuceiBaloT popmynbl B TETPALb.

4) BoicTynneHne foknagumnka: coobueHme
06 UCTOPUM Pa3BUTUSA NEKTPUYECKOrO
ocBeljeHus.

06yyatowMecs ciywatoT BbICTYNNEHUE
[OKNAJuMKa, 33[a10T BONPOCH! AOKNAMYNKY

5) O6yyaiolymecs BbICKa3blBAOT TUNOTE3bI.

Obyyawoumecs obcyxpawT npobaemy B
rpynnax,  BbIMOJHAT  3KCMEPUMEHTBI,
opMynNpyIOT BbIBOSbI.

InemeHThI
OK 01.
OK o02.
OK 04.
OK 05.
0K 07.

nK...

YcTHBIN

(hpOoHTaNbHbIN

onpoc

YcTHbIT
KOHTPOJb
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HE0OXOAUMbIX «CEKPETHbIX AaHHbIX». Booblue,
yTOObl UNTATb, HE HANpsAras rnas, HyHa
OCBelLeHHOCTb He MmeHblue 30 K, a 3T0 Hemano. U
Kak Hal repoii fo6UBaeTCs TaKoi
OCBelEeHHOCTH?

OpraHu3yeT paboTy BTpynnax o 4 yenoBeka,
npeanaraeT BbINOJHWUTL NPAKTUYECKyo paboTy ¢
MCNonb30BaHUEM 3NEKTPUYECKOro hoHapmKa C
Lenbio onpefeneHnsa hakTopoB, BAMAIOWMX HA
OCBELLEHHOCTD.

6) 06006waeTt pe3ynbTaTel IKCNEPUMEHTOB,
060CHOBbIBAET PACYETHbIE (hOPMYIIbI
OCBELlEHHOCTN U CBETOBOrO MOTOKA

6) 3anucbiBaloT opmynbl B TeTpagAax.
Jlenaiot BbiBOA, OT KaKuUX BEIMYUH 3aBUCAT
0CBeLlEHHOCTb U CBETOBOM MOTOK

3akpenneHue
U3Yy4YEHHOTO
MaTepuana

1) OpraHusyeT ppoHTaNbHbIN 0NPOC

Bonpocel

1.B yem 3akn4aeTca NOHATUE CBETOBOIO
noToka?

2.4710 Ha3bIBalOT OCBelWeEeHHOCTbI0? B yem oHa
u3mepaeTca’

3.4YT0 NpUHMMAIOT 32 €AUHULY CBETUMOCTMU?
4.Cuna cBeTa OTHOCMUTCA K OfHOW M3 NEPBUYHBIX
XapaKTepUCTUK Yero?

5.Cpopmynupyinte 3aKoHbl OCBELLEHHOCTU

2) pegnaraer pewunTb pacyeTHble 1
Ka4yeCcTBeHHble 3afayun. 3HaKOMUT C YC0BUEM.
Oprauusyert peleHne un obcyxaeHne 3agad.
3apaya 1. InekTpuyeckas namna MOLHOCTbIO
40BT cos3paet cBeToBOM noToK 380 nM. Jlamna
LHEBHOrO CBETa TOW Xe MOLHOCTU co3faeT
cBeToBoOi NoToK 1700 nm. KakoBa cBeTOOTAaua
Kaxpoi namnsl B 1M/BT? Kakas namna
3KOHOMMUYHEE U BO CKOJIbKO pas?

3apava 2. Heo6x0aMMO paBHOMEPHO OCBETUTb
ropoAckyto nnowanb 325000M°. Kakoii cBETOBOIA

1) OTBeyaroT Ha BONpOCHI

2) Pewartot 3agaymn (MHANBUAYANBHO C
npoBEPKOU y BOCKM)

InemeHThI
OK 01.
OK 04.
OK 05.
0K 07.

nK...

YCTHBIN
KOHTPONb

YCTHbIN

WHOUBWAYANbHbI

i onpoc
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NOTOK [OJIXKHbI CO3[1aTb INEKTPUYECKME
CBETU/IbHUKM, YTOObI OCBELEHHOCTb OblNa paBHa
4,0 nk?

3apaya 3. Ha cTpouTenbHOI Nnowaake uexa
HeobxoMMa ocBelleHHOCTb 25 K. Ha kakoi
BbICOTE Haj KaXfibiM paboyeM MecTe HyKHO
NOJBECUTb INEKTPUYECKYIO Namny CUION CBeTa
375 KkA?

3apaya 4. loyemy OCBelLEeHHOCTD
FOPM30HTaNbHbIX NOBEPXHOCTEN B MOAAEHD
6onblle, YeM YTPOM UK BEYEPOM

3apaHue 5. bypet av HopmanbHOW
OCBeleHHOCTb CTaHKa B Liexe 3aBopa, ecaun 100
KO, HAaXOAWUTCA B 3 M OT CTaHKa, Yroj nafeHus
nyyent paBeH 40°? HauMmeHblas 0CBELEHHOCTb
A0/MKHA ObITh 1000K

3. 3aKnoYuTEeNbHbIA 3Tan 3aHATUA

MopBepeHune 1) lMogBoaMT uTOrN Ypoka 1) OTBeyaroT Ha BONpOCHI. INeMeHTbl

utoros pabotel | 2) OpraHusyert pechnekcuio. 2) Pepnekcupyrot OK 04.
BbictaBnset oieHku 3a paboTy Ha ypoke, OK 05.
KOMMEHTUDYET OTMETKYU

4. 3apjaHua A CaMOCTOATENIbHOTO BbIMOJIHEHUA
MoB.§58,59. Pewutb 3apaumn 1-3 cTp.224 3anuceiBaloT JomalHee 3agaHme JIneMeHThl
O®usuka. 11 knacc: yyeb. ans obweobpasosart. 0K o1.
opraHusauui: 6asosblit yposeHb/ [.51. Makuwes, 0K 02.
b.b. byxoBues, B.M. YapyruH; nog peg. OK 05.

H.A. NapdeHTbeBoM — 5-e n3a., — M.:
MpoceewweHne, 2018. — 432 c.

3HaTb onpefeneHnsa u pacyeTHole GopMybl
BEJIMYMH: CUNA CBETA, OCBELEHHOCTb, CBETOBOM
NoOTOK.

[ins MOTUBMPOBAHHbIX CTYAEHTOB: MOJFOTOBUTb
coobueHus no Teme: «OcBelieHne
NPOU3BOLCTBEHHbIX MOMELLEHUIIY
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TEXHOJIOTUYECKAA KAPTA YPOKA

Tema 3aHATUSA

Potosdppext. YpaBHenne Jiinwreiina gna poroapgekta. lIpumeneHune porospgerta

Lenn

- MonyuuTb npepcTaBnenune o potoadpdekte, uyunts onbiT Cronetosa;

- U3y4mnTb 3aKOoHbI hoToahdekTa, ypaBHeHWe INHWTeWHa ana doTosddekTa;

- HAy4MTbCA NPUMEHATb ypaBHEHME JNHWTENHA Ana GoTo3(PdeKTa Npu pelweHnmn 3agay;
- 03HAaKOMWUTbCA C NpUMeHeHneM PoToatdeKTa B TeXHUKe

COAE]I))KaH ne Tembl

®otoaddekt. OnbiThl CToNeToBa No uccnefoaHmnio otoaddekta. 3akoHbl hoToaddekTa. 06bACHeHUe 3aKoHOB hoToI(dEKTA
C TOYKM 3peHUA KBAHTOBOM TeOpuU. YpaBHeHue IHWTenHa ansa dpotoaddekra. [pumeHeHne poTtoaddekTa B TEXHUKE.
fIBNAIOTCA OCHOBOM ANl M3yuyeHus obuenpodeccUoHaNnbHbIX AUCLUIIMH U MEXAUCUUTIMHAPHBIX KYPCOB:

ong... MoK ...

cnoco6cTByIOT GOPMUPOBAHUIO OOLUX KOMNETEHLMIA:

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

cnoco6cTBYIOT hOpMUPOBAHUIO NPOPECCMOHANBHBIX KOMNETEHLMWIA:

nK ...

Tun 3aHATUA

KomGuHMpoBaHHoe 3aHaTHe

Oopmbl OpoHTanbHas; MHAMBUAYANbHARA; FPyNNoBas
OpraHu3ayuu
yuebHoM
AeATeNbHOCTH
JTanbl 3aHATUN JleatenbHocTb NnpenofaBarens [leaTenbHOCTb CTYAEHTOB lnaHupyembie Tunsl
obpasoBatenb| OLEHOYHbBIX
Hble MeponpuaTui
pe3ynbTarhl
1.0praHn3aluMoHHbIN 3Tan 3aHATUA
CospaHue 1. OpraHu3yet nosTopeHue B popme Urpbl 1. [lenatca Ha komaHbl. BeibupawoT dnemMeHTbl | YCTHbIN
paboueit «llebatbix». [lpegnaraet obyyarowmnmcs CrvKepa v NoMoraiT eMy MoAroTOBUTLCA K 0K 01. WHOMBULYANbHbI
006CTaHOBKYW, | nogenuTbca Ha 3 komaHgsl. Kaxpasa komanpa BbICTYMEHNIO. 0K 03.  onpoc
aKTyanusauua |roToBMUT CNIMKepa No NpeANoXeHHON TeMe, a no CocraBnatoT BONpOCH AN1A APYTNX KOMaHS. OK 04.
MOTUBOB OCTaNbHbIM — BOMPOCHI CONEPHUKAM. OtBeyaroT Ha BONpPOChI CONEPHUKOB. OK 05.
yuebHom Tembl ,nA BbICTYNIEHUI CMUKEPOB: OuyeHnBalT pe3ynbTatsl Urpbl. 0K 07.
AeATEeNbHOCTU U |1 KOoMaHAa: IKCnepuMeHTasbHbIN 6a3uc
YCTAaHOBOK Ha |KBaHTOBOWN TEOpUU.
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BOCNpUATHE,
OCMbICNEeHue

2 komaHpa: PoToH 1 ero cBoiicTea.
3 komaHaa: KopnyckynapHo-BONHOBOW flyanu3am.

2. Opranu3syet 060061eH1e pe3ybTaTos.
CoobyaeT TeMy YpoKa 1 OnNuChbIBaeT 3HayeHue
OTKpbITUA poTo3¢peKTa 47 CTaAHOBAEHNA
KBAaHTOBOW Teopuu.

[lpegnaraet coopmynnposarts Lean ypoka n
KpUTEPUM UX [IOCTYIKEHNA

2. 3anucblBatoT B TETPaAAX TEMY YpOKa.
DopmMynupyIoT Lean u KpUTepUmn nx
JOCTUXEHUA

MNoprotoBka K | 1. [lemoHCTpupyer onsiT no paspagke 1. HabnwopgatoTt onbiT. Pukcupytot INEMEeHTHI YCTHbI
U3YYeHMIo oTpuLaTesIbHO 3apAXKeHHON LUMHKOBOW MIaCTUHbI | YMEHbLIEHUE OTPpULaTeNIbHOro 3apaaa 0K 01. (hpOoHTaNbHBIN
HOBOTO npu 061y4eHun eé yavtpacuonetom. lpocut NAacTUHbI B CIEACTBUN MOTEPU 0K 03. onpoc
maTepuana 06yyanMXCs 0NucaTb, YTO OHW HabMOZAKT U 3/71eKTPOHOB NOJ AEACTBUEM U3TYYEHUA OK 04.
BbIABUHYTb IMNOTE3bl, 0OBACHAIOUME PE3YbTATHI 0K 05.
onsiTa 0K 07.
nK ...
2. OcHOBHOM 3Tan 3aHATUA
®opmupoBanue | 1. [Ipocut obyyaiomxcsa copmynnpoBatsb 1. llpegnaratot onpegeneHns InemeHTbl | YCTHbIN
HOBbIX 3HaHWI u|onpegeneune otoapekta. llpegnaraer poToagppekta. CBepATCA C y4eOHUKOM. 0K 01. (hpOHTaNbHBIN
cnocobos NpOBEPUTb, NPaBUIbHO U CTYAEHTbI JaNn 3anuceiBaloT onucaHue ABNEHNA 0K 03. onpoc
AeATeIbHOCTU onpepeneHne, C NOMOLbI0 TEKCTa y4ebHMKa. ¢oroappexta no naaHy usydeHua OK 04.
[Mpocut 0by4aroumxcs onucatb oToIg e, (puznyeckoro ABneHus. OK 05.
MCnob3yA MaaH ONUCaHna PU3NYeCcKoro ABAEHUA. 0K 07. [McbMEeHHBIN
[lposepsert pe3ynbTarsi. WHOMBULYANbHbI
2. [IpoBOANUT aHaOrMYHbIN ONbIT CO CBETOM. 2. Habnwpaaiot onbiT. 3aTpyaHATCA C nK ... i onpoc

O6palyaet BHUMaHne Ha To, 410 poT03(PEKT He
Habaogaercs.

3. Opranusyet usyyeHue onsita Ctonerosa ¢
MCronb30BaHneM NpuéEma MapKUpOBKM TEKCTA.
[lpegnaraet cTypeHTam caMOCTOATENbHO
npoynTath onucavme onsita (toneTosa no
uccaegosanuio otToaggexta n npoBectn
MapKMpOBKY TEKCTA.

06BbsACHEHNEM pe3y/ibTaTos.

3. YutaroT, MapKUpyIOT TEKCT, BbIJeNAA
rnaBHy0 MHGOPMaLUUIO, a TaKXKe TO, YTO UM
HEMOHATHO.

OtBeyaroT Ha BOnpochl. [10sCHAIT.
OnuceiBatoT B TeTpagax onsiT CToneroBa.
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lposepset pe3ynbTtatsl. [Ipocut obyyaromnxcs
NOACHUTb APYr APYrY TO, 4TO MOKa3anoch

HEIMOHATHbIM.

Hpe,qnaraer O6yanOLllMMCFI Ofuncarb OfibIT
Cronerosa, UCI0ab3yA N1aH ONMncaHna
d)M3M‘J€CKOI'O ofbiTa.

[TpoBoAMT BbIGOPOYHYIO MPOBEPKY PE3YNbTaToB.

cBeToBo# notok @, nagarowmii Ha Katog u

n3mepssa OTOTOK HAChILEHNSA, MOXHO YCTAHOBUTD

nepBbii 3aKOH oToapPpekTa.
4. OpraHn3yet nposefeHne BUpTyaabHOro

IKCMepUMEHTa B napax. 3ajaHue; 3anojHuTe
TabnLy HabaogeHni

N3meHsanu:

Ha6ntopganu,
4TO CUNA TOKA
HacblleHUs:

Ha6ntopganu,
yto E,
BbIOUTbIX
3NEKTPOHOB:

YMeHbLWUK
MHTEHCUBHOCT
b U3/1y4YeHUs

YBennuyunu
WMHTEHCUBHOCT
b U3Jly4YeHus

YBennuunu
4acToTy
U3NyveHus

YMeHbLWnK
4acToTy
U3nyYeHus

5. OpraHusyeT npoBepky pe3y/nbTaTos.
[lpegnaraet cTyneHTam cpopmynnpoBatb
BbIAAB/IEHHbIE B XO[€ OMbITOB 3aKOHOMEPHOCTH.

4. BoinonHsatoT 3agaHme.

5. QopmyanpyIOT M 3aNNUChIBAIOT 3aKOHbI

poroagpexra.

6. 3anuchIBalOT ypaBHEHNE INHIITENHA

YcTHbIR
thpOoHTaNbHbIN
onpoc
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6. [Toka3biBaeT 0by4awWMMCA U NPOCUT 3anucathb
B TeTpajb ypaBHeHne IHWTenHa 411
¢oroappekra. lpuBogut 06vACHEHUE C TOYKU
3peHUA KBAHTOBOM Teopuu 3aKoHoB oToagekTa

3akpenneHue
M3YYEHHOTO
MaTepuana

1. Opranu3syer pelueHune 3agay: 2 3agayn
(ppoHTaNbHO, ¢ pa3bopom y JOCKM, OCTaJIbHbIE —
UHAUBUAYANbHO.

MpuMepHBIN NepeyeHb 3aaay ¢ NPaKTUKO-
OpPUEHTUPOBAHHbIM U MPO(ECCUOHANBHO
HanpaB/IEHHbIM COAEPKAHUEM:

4) Bpau-xupypr, 4ToObl BKNIOYMTD
OCBETUTEJIbHYIO laMNy, NPOBOAUT MUMO Heé
pykoii. Jlamna npu 3Tom 3aropaetca. Kakoi
npuoop ncnonb3yeTcs Aas BKAOYEHUS namnbl? Ha
4éM OCHOBaHa ero paboTa?

5) [lns ocBeleHuns ropofcKux yauy,
MCNonb3yTCA «yMHble» hoHapu. OHu
BKJII0YAIOTCA BeYepoM, B CyMepKax, a yTpoM —
aBTOMaTUYECKM BblKNoYaloTcA. Kakoii npubop
UCnonb3yeTca ANA BKNIOYEHNUA YMHOTO» GoHapa?
Ha yém ocHoBaHa ero pabora?

6) B ycTaHoBKe A1 3N€KTPOHHO-NY4YeBOW
CBapKM, yCKopsiollee HanpsxeHue B nyyke 25 KB.
OnpepenuTb CKOPOCTb 3EKTPOHOB BblETAOWNX
U3 NYWKM.

7) ®oTope3ncTop BLINONHEH U3 MaTEpPUaAna Ha
ocHoBe Kagmusa. Onpefenute ana Hero gAnHY
BOJIHbI, COOTBETCTBYHOLLYIO KPAaCHOM FpaHuLe
doToaddekra. MoxHo nu Takow hoTopesucTop
MCNONb30BaThb C YCTPOICTBE pene A1 OCBeLEeHNs
yany?

1. Pewarot 3agaym, obcyxaparoT
BO3MOXHbIE peleHns

InemMeHThl
OK 01.
0K 03.
OK 04.
OK 05.
0K 07.

nK...

YcTHBIN

UHOANBUAYAbHbI

1 onpoc

3. 3aKnouunTeNbHbIA 3Tan 3aHATUA

MopBepeHue
UTOTOB pPaboThl

1)[oaBoauT uTOrM, CBA3BIBaA PE3YAbTAThI YPOKA C
ero Lenamu. AKLiEeHTUPYeT BHUMAHUE Ha KOHEYHbIX

1)0T1BeyaloT Ha BONpoCskl

JnemeHTHI
0K 01.
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pe3ynbTatax y4yebHol feATesbHOCTH 0K 03.

06Yy4aKWMXCA Ha YPOKE U KAK[OM rpynmbl. OK 04.
2) Opranusyert pegnekcuio. 2) lpoBogaT camoaHanus npnobpeTeHHbIX OK 05.
3) BeicTaBnisieT oLeHKku 3a paboTy Ha YpPOKE, 3HaHWI, YMEHWUI U HaBbIKOB 0K 07.
KOMMEHTUPYS NX Ha OCHOBE pa3paboTaHHbIX B nK ...

Hayaje ypoKa Kputepues

4. 3apaHus g CaMoOCTOATENbHOTO BbINONHEHUS

869,70. Pewnts 3apaun A1-A4, C1. cTp. 271 3anuceiBaOT fOMalliHee 3aaHue INeMeHThI
O®usuka. 11 knacc: yueb. ans obuieobpasosar. 0K 01.
opraHusauumit: 6asosblit ypoeHb/ 5. Makuwes, 0K 03.
b.b. byxoBues, B.M. YapyruH; noa peg. OK 04.
H.A. MapdeHTbeBoit — 5-e 3., — M.: 0K 05.
MpoceelweHne, 2018. — 432 c. 0K 07.
MoparotoBuTh coobleHmne «Mcnonb3osaHune MK ...

(OTOCONPOTUBNEHNI HA NPOU3BOACTBEY
[ns MOTMBUPOBaHHBIX CTYEHTOB: COCTABUTL TECT
u3 5 3agaunii no reme «PotoagexT»
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Mpunoxenune 1
ﬂOI'IOJlHMTeanbIVI Matepuan no Teme «Tokum KOPOTKOro 3aMmblKaHuf - UCTOYHUKKU HaCTOoALWLErO CTUXMWAHOTO 6e,H,CTBVIﬂ»

Ecim TOK npu KOPOTKOM 3aMblKaHUK Bo3pacTeT B 20 pas, TO KOJAMYECTBO BblAeNAWENCA NpY 3TOM TeNN0Tbl — npumepHo B 400 pa3! Bot noyemy ObiBLIAS
ele MrHOBeHMe Ha3aj MUPHOMN 31eKTPO3HEPruA NpeBpalllaeTcs B HacTosAllee CTUXMIHOe 6eACTBME: FOPUT MPOBOAKA, PacniaBieHHbIA METaN MPOBOAOB
NOJXKMUIraeT HaxoAAWMeCs pAAOM NpeAMETbl, BO3HMKAIOT NOXapbl.

CywecTByioT ewe 3annaHMpoBaHHble U KOHTponupyemble K3, a Takike crneuuanbHoe 3ambikalolulee obopyaoBaHue. Hanpumep, cBapoyHblie annapathl
paboTaloT Kak pa3 Ha KoHTponupyemoM K3, rae TpebyeTcs 6onbluas cuna Toka Aas NaaBKu MeTanna.

OCHOBHble MPUYMHBI KOPOTKOTO 3aMblKaHUA

Bce mHOroo6pa3sne npuYnH BO3HUKHOBEHUSA KOPOTKMUX 3aMblKaHMI MOXXHO CBECTM K CNEAYIOLMM:

® HapylweHue nzonauum

® BHelwHne BO3JENCTBUSA

o [leperpy3ka cetu

HapyweHue n3onauum Bbi3biBaeTCA KaK €CTECTBEHHbIM U3HOCOM, TaK M BHELWHWM BMeWaTeNnbCTBOM. EcTecTBEHHOE cTapeHue 31eMeHTOB 31eKTPOCeTH

YCKOPAETCA 3a CYET ANIUTENLHOTO TENJIOBOTO BO3AENCTBMUSA TOKA (TENNOBOE CTAPEHNUE U30MALMM), arPECCUBHBIX XUMUYECKUX CPEA.
Buabl KOPOTKMX 3aMblKaHUI

B uenu noctosHHOro ToKa

B 3tom cnyyae K3 OblBaeT, Kak npaBuio, MeXAy HanpsKeHWeM NMUTAHWA, KOTOPOEe yYalle Bcero 0b603HayaeTcs Kak «+», U 0OWMM NPOBOAOM CXEMbI,
KOTOpbIN coefiuHAT C «-.» [locneactBus Takoro K3 3aBUCAT OT MOLHOCTM UCTOYHUKA NUTAHKUA NOCTOSHHOIO TOKa. Ecnu B aBToMOGMAE roNiblii NNOCOBOIA
NPOBOJA 3aJieHeT KOpMyC aBTOMOOUNSA, KOTOPbLIA COEAUHAETCA C KMUHYCOM» aKKyMYNATOPa, TO MPOBOAA HAYHYT MIABMTCA W rOpeTb KaK CAUYKW Mpu
YCNOBWU, €CNU He cpaboTaeT NpeoXpaHUTeNb, MO0 BMECTO HETO YIKE CTOUT «KYYOK» — CaMoNasbHbli NpefoXpaHuTeNb

B uenu nepemeHHoOro Toka
B TpexdasHbix ceTax HaubGonee 4acto NPOMCXOAMT 0AHOGMA3HOE 3amblKaHWe Ha 3eMa — 60-70% BCex KOPOTKMX 3amblkaHWi. [lByxdasHbie K3

coctaBnnioT 20-25%. [lBoiiHOe 3aMbiKaHMe (a3 Ha 3eMNl0 NMPOUCXOAUT B 3EKTPOCETAX C M30JMPOBAHHONM HelTpanbio U cocTaBaseT 10-15% Bcex
cnyyaes. [lo 3-5% 3aHnMaloT TpexdasHble K3, npu KOTOpbIX NPOUCXOAMT HapyLIEHWUE U30NALUN MEXIY BCEMU TpeMs dha3aMmi.
B 3aneKTpuYeckux fBUraTensix KOPOTKOe 3aMblKaHMe Yalye BCEro BO3HUKAET MeX Ay 0OMOTKaMU fBUraTeNs U ero Kopnycom
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MNocneacTBms KOPOTKOro 3aMblKaHMSA
Bo Bpema K3 TemnepaTypa B 30He KOHTaKTa BO3pacTaeT A0 HECKONbKWUX TbICAY rpagycoB. [IoOMMMO BOCMNaMeHeHUA U30AALMM, pacniaBieHUs W
MeXaHWYeCKUX NOBPEXAEHUN BbIKOYATENENR, PO3E€TOK U BO3ropaHWs NPOBOAKM, CNeACTBMEM 3aMblKaHWA MOXET CTaTb BbIXOZ U3 CTPOS KOMMbIOTEPHOTO
W TENEKOMMYHWUKALMOHHOTO 0060pYA0BaHUA U IMHUI CBA3M, KOTOPbIE HAXOAATCA PAAOM, BCIeCTBUE CUABHOMO 31EKTPOMArHUTHOrO BO3JEACTBUA.
Ho napeHue HanpsXeHMs 1 BbIXOA U3 CTPOs 060py0BaHMA — He camoe onacHoe nocneactene. Hepeako KOpoTKMe 3aMblKaHWA CTAHOBATCA MPUYMHOM
pa3pylWKUTENbHBIX NOXAPOB, 3a4aCTyI0 C YEJOBEYECKMMU JKEPTBAMU U OFPOMHBIMU 3KOHOMUYECKUMMU NOTEPAMU.
N3-3a yaaneHHOCTM 1 60NbIWOro CONPOTUBAEHUS O MECTA 3aMblKaHWA 3alUTHOE 060PYAOBaHME MOXET He cpaboTaTh. bbiBalOT CUTYaLUMK, KOTAA TOK
HEeOCTAaTOYEH ANA cpabaTbiBaHWA 3alUUTbl M OTKNKOYEHUA HanpsxeHus, HO B MecTe K3 ero BnonHe xBaTaeT [/ pacniaBieHWUs MPOBOALOB W
BO3HMKHOBEHMSA UCTOYHMKOB BO3ropaHus. [103ToMy, TOKM KOPOTKMX 3aMblKaHWI1 OYEHb BaXKHbI /1 PaCYETOB aBapUMHbIX PEXMMOB paboThl.

Mepbl, UCKNOYaOWMeE KOPOTKOE 3aMblKaHUe
Ewe Ha 3ape pa3BUTUSA INEKTPOTEXHUKM NOABUAUCH NAaBKWUe npefoxpaHuTenu. MpuHumun gencTBus NofoOHON 3alUTbl 0YEHb NPOCT: NOJ BAUSHUEM
TENNOBOr0O AENCTBUA TOKA NPeAoXpaHnUTeb pa3pyllaeTcs, TEM camMbiM pa3mbikas Uenb. [pefgoxpaHuTenn Hamboee 4acTo UCNOb3YIOTCA B ObITOBbIX
3NIEeKTPOCETAX U ObITOBbIX 3/1€KTPONpMOOpax, INEKTPUYECKOM 000PYAOBAHUU TPAHCMOPTHBIX CPEACTB M MPOMbIWAEHHOM 31€KTPO0OOPYA0BAHUN [10
1000 B. BcTpeyaroTcs OHU M B LIENAX C BbICOKOBOIbTHBIM 000PYA0BAHUEM.
BoT Takue npegoxpaHuTeNM UCNONB3YIOTCA B LLENAX C MaNbiMK TOKAMMU.
B ObITy Mbl Yallle BCEro CTaIKMBAEMCA CO CNeAyoWMMU YCTPONCTBAMM 3aLUUTbI INEKTPOCETH:
MnaBkne npefoxpaHuTeNy (NPMMEHAIOTCA B TOM YuCie B ObITOBBIX 3N1€KTponpubopax).
ABTOMAaTMYecKuMe BbIKIOYaTENN.
CTabunu3atopbl HaNpAKeHUS.
Bce BbillenepeyncneHHoe 3auTHoe 060pyaoBaHNE OTHOCUTCA K YCTPOMCTBAM BTOPUYHOM 3allMThbl, IENCTBYIOWMM NO WHEPLIMOHHOMY NpuUHUMNy. Ha
BBOJE ObITOBbIX 3/EKTPOCETE Hanbonee YacTo yYCTaHABIMBAOTCA aBTOMATUYECKME 3aLMTHbIE YCTPOIMCTBA, AUCTBYIOWME MO aAanTMBHOMY NPUHLMNY.
Takue yCcTpoNCTBA MOXKHO YBMAETb BO3/I€ CYETYMKOB INEKTPOIHEPTUM KBAPTUP, KOTTeaxeN, 0huUCOB.

B BbICOKOBO/ILTHBIX CETAX 3alMTa Yalle obecneynBaeTcs:

YcTpoicTBamMm penenHoi 3aWuThl M APYrUM OTKIKOYAOWNM 000pYA0BAHUEM.

[NoHuKaowmrmn TpaHchopmaTopamu,

PacnapannenuBaHuem Lenen.

TOoKOOrpaHM4MBaKWMMIN peaKTopamm.

YcTpoiictBa auddepeHumManbHOro Toka

boNbWMHCTBA KOPOTKUX 3aMblKaHUI MOXHO U36eXaTb, €CNIN YCTPAHUTb OCHOBHbIE NPUUYUHBI UX BO3SHUKHOBEHUA: CBOEBPEMEHHO PEMOHTUPOBATb UMY 3aMEHATH
U3HOLEHHOe 060pYyAOBaHME, UCKNIOYUTD BpeaHble BO3AENCTBUA YenoBeka. He gonyckaTb HenpaBuabHbIX AeNCTBUI NPU MOHTAXHBIX U PEMOHTHBIX paboTax,
cobntogate CHUMbI 1 npaBuna TexHUKkKU Ge30nacHoOCTU.
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