IL/1aH-KOHCIEKT 3aHATHS N0 TeMe « JIEKTPOMArHUTHBIE KoJle0aHusI»

IIpenogaBareab: Huxkurenko Biuagumup JleoHngoBuy
Jducunnumna: duszmnka

CrnenmanbHOCTb: JUISI CTYIEHTOB 1 Kypca criequaabHOCTEN:
24.02.01 ITpon3BOACTBO JIeTATEJbHBIX aNNIAPATOB

15.02.08 TexHoJI0rHsI MAIIMHOCTPOCHHS

09.02.03 IIporpaMMupoBaHHe B KOMIIBIOTEPHBIX CHCTEMAX
09.02.01 KoMnbloTepHbIE CHCTEMbI H KOMILIEKCHI

Tema 3aHATHS: JJIEKTPOMATHUTHBIE KOJIeOaAHUSI

Bua 3ausiTusi: TpaAMIIMOHHBIN

THun 3aHATHA. YPOK OTKPBITHS U NEPBUYHOIO 3aKPEIUICHHUS HOBBIX 3HAHUN
dopMa npoBeeHUs. ypOK-UCCIeI0BaHUE

®opmbl padOThI: TPYIINOBasi, WHIAUBUIyAIbHAS

MeTox 00y4yeHHUsi: aKTUBHBII: TIOCTAHOBKA U 00CYXJIEHHE MPOOIEMHBIX BOIIPOCOB, JIEMOHCTPAIIMOHHBII
U (pOHTAIBHBIN SKCIEPUMEHT, aHAJIN3 MPOLECCOB, MPUMEHEHHE 3HaHUI Ha MPaKTHKE.

OcHoOBHasl AUAAKTHYECKAS LeJIb: CO3/IaTh YCIOBUSA JJIsl OCO3HAHHUS OJI0Ka HOBOM y4eOHON MH(pOpMaITUU
¥ BKJIFOYEHUS CyObEKTHOTO OIBITA yYAIIUXCsI B IPOLIECCE TIO3HAHNS.

eau u 3agaun:

OoOyuaromme:

- OCBOCHHE CHCTEMBI 3HAHHMH O CBOMCTBAX MEXaHUYCCKUX M DJICKTPOMArHUTHBIX KOJICOAHMIA,

- BBIBOJl M aHAJIM3 MAaTEMAaTHYECKUX YPaBHEHUM [JII MEXaHUYECKHUX KOJIeOaHM W3 BTOPOrO 3aKOHA
Hprotona 1 3ak0Ha COXpaHEHUsI MEXAHUYECKOW SHEPTHUH;

- BBIBOJ Y aHAJIN3 MATEeMATHYECKUX YpPaBHEHUHW NI DJIEKTPOMArHUTHBIX KOJeOaHW B KOieOaTeIbHOM
KOHTYpE Ha OCHOBaHWH 3akoHa Oma ISl HEOJHOPOIHOI'O yYacTKa IIEIU U COXPaHCHUS B KOJeOaTCIIbHOM
KOHTYpPE B MPOU3BOJIBHBIA MOMEHT BPEMEHHM CYMMBbI DHEPTUMl AJIEKTPHUUYECKOTO M MArHUTHOIO TMOJIEH,
BBIBOJT (hopmyiibl ToMcoHa;

- OOIIHOCTH 3aKOHOB KOJIE€0OATEIHHOTO ABMKEHUS M TOXKIECTBEHHOCTh MaTEMaTUYECKHX YPaBHCHHH IS
KoJie0aHui pa3nuIHON (PU3HUECKON PUPOIBL;

- 3HAKOMCTBO C OJJICKTPOTEXHUYECKUMH MPUOOpaMU — JPOCCETBHON KaTyIIKOW, BBICOKOBOJIbTHBIM
HMCTOYHMKOM IUTAHUs, JEMOHCTPAIMOHHBIM OCHHILIOrpadom;

- TOBTOPEHHUE MPaBUJI pacyeTa eMKOCTH KOHJEHCATOPOB B IIENH, TOBTOPEHUE 3aKOHA DJIEKTPOMArHUTHOM
WHAYKIHH, O0BSICHEHUE TMOCTETICHHOTO pa3psiia U 3apsijia KOHIEHCATopa, MOCTEIEHHOTO N3MEHEHHS TOKa
B KOJIeOATEIIbHOM KOHTYpE SIBJICHUEM CaMOUHIYKITUH,

-BBIBOJI MATEMAaTHYCCKUX YpPaBHCHHMH JUId 3aTyxalollUX CBOOOJHBIX KoyicOaHMI, HaOJII0IeHNe
3aTyXaroumx KoueOaHuii Ha SKpaHe JEMOHCTPAIIMOHHOTO ocIuiuiorpada.

Pa3BuBawime:

- pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH ydaliuxcs B
MPOLIECCE BBLIMOJIHEHUS] CaMOCTOSITEBHBIX JKCIEPUMEHTAIBHBIX HCCIEIOBAHUM MO YCTaHOBJICHUIO
3aBUCHUMOCTH MEPUOJIa CBOOOTHBIX KOJICOAHU OT eMKOCTH M MHIYKTHBHOCTH KOJIEOATETLHOTO KOHTYpA,
a Tak)Ke MpPU aHaJIN3€ MOJYYEHHBIX JaHHBIX ISl YCTAHOBJIEHUS] MAaTEMAaTHYECKOM 3aBUCHUMOCTH Tepuoja
Kosie0aHuii B CBOOOHOM KOJIe0ATeTbHOM KOHTYpPE OT EMKOCTH M UHIYKTHBHOCTH,

- OBJIQJICHUE YMEHHEM HCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUSA W YMEHUS ISl PEUICHUs MPaKTUYECKHUX
3ajad;

- pa3BuUTHE HAONIOAATEIIBHOCTH W yMEHHS JelaTh BBIBOJIBI Ha OCHOBE HAOIIOJAEMOTO, pa3BUTHE
MHTEpeca K MpeIMEeTy, HABBIKOB IPYIIIOBON U CAMOCTOSITENILHON pabOTHI;

BocnurniBaoiue:

- BOCIIMTAaHHC AKTUBHOM >XU3HECHHOU IO3HIUH, COTPYAHUYECTBA, IOBBIIICHUE CAMOOIICHKH 4epe3
JIOCTH)KCHHE TIOJIOKUTEILHBIX PE3YIbTaTOB yUeOHOU NeITeTbHOCTH;



- BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS 3aKOHOB ITPUPO/IbI, HCIIOJIb30BaHUE JOCTHXKEHUH
¢bu3uKK Ha OJ1aro pa3BUTHS OOIIECTBA;
- noOy»1eHue K pediekcuu COOCTBEHHON AEATENbHOCTH, OObEKTUBHON OLIEHKU CBOEH paboTHI.
Ilnanupyemblie pe3yabTaTbl 00yUeHUS:

IIpeamerHbIe:

- HUCIOJIb30BaHUE PA3JIMYHBIX BHJIOB IO3HABATEIBHOW AESITEIBHOCTU AJISl peHieHHs] (PU3HMUECKHUX
3a/ay;

- BJAJICHHE OCHOBOIOJATAIOUIUMH TOHATUSMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPUSMHU IO
JJIEKTPOMAarHUTHBIM M MEXaHMYECKHM KOJIeOaHMsIM, YBEPEHHOE HCIIOJIb30BaHHE (PUINYECKOM
TCPMHUHOJIOTUHU U CUMBOJIUKH;

- BJIQJICHHUE OCHOBHBIMHM METOJIaMH HAy4YHOT'O MO3HAHHS, MCIOJNb3yeMbIMH B (pu3uke: HabOIIOEHUE,
OTHMCaHUe, U3MEPEHUE, IKCIICPUMEHT;

- yMeHue o0pabaTpiBaTh PE3yNbTaThl H3MEPEHUN, OOHAPYKHUBATH 3aBUCUMOCTh MEXKIY (DH3NUECKUMHU
BCINMYHUHAMMU, O6’b$ICHSITB MMOJIYYCHHBIC PC3YJIbTAThI U 1CJIaTh BBIBOIBI;

- (¢opMupOBaHHE YMEHUS MPUMEHITHh MOJyYEHHBbIE 3HAHUS Ui OOBSICHEHMs YCIOBHM MpOTEKaHUs
(bu3nUecKuX SBICHUI B IPUPOIE U AJIS IPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEAHEBHOM KU3HH,

- (hopmMHpoBaHNE KOMMYHUKATUBHBIX U UCCIIEOBATEIbCKUX YMEHUH, HABBIKOB Pa0OTHI B KOMaH/IE.
JIu4HOCTHBIE:

- yYMEHHE YINpaBJIsATh CBOEH I03HABATEIBHOW JAEATEIbHOCTHIO, MPOBOAUTH CAaMOOIEHKY YpPOBHS
COOCTBEHHOT'O WHTEIUIEKTYaJIbHOTO PA3BUTHUS;

- YMEHHE HCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOM (PU3NYECKOW HAyKH U (PU3NYECKUX TEXHOJIOTUH
JUIS TIOBBIIICHHUS COOCTBEHHOT'O MHTEIUICKTYaJbHOTO PAa3BUTUS B BBIOpAaHHOW MpodecCHOHATIbHON
NEeSITEIbHOCTH;

- TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, HA MPOTSHKEHUH BCei
KU3HU;

- CO3HATEeNBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCIOBUIO  YCIEITHOU
po¢eCCHOHAIBHON U 0OIIIECTBEHHON JEATEIbHOCTH;

MeranpeamMerHsble:

- BJIaJICHHE HaBBIKAMHU IT03HABATEIHHOH, y4eOHO-HCCIIEIOBATEILCKON W TPOCKTHOW AEATENbHOCTH,
HaBBIKAMU pPEIICHUs Mpo0IieM,;

- WCIIOJIb30BAaHME OCHOBHBIX HWHTEIUICKTYaJbHBIX OIepaluidi (aHanm3a W CHHTE3a, CPaBHEHUS,
0000IIICHHS, CUCTEMATU3ALIHH );

- c(hopMUpPOBaAaHHOCTH YMEHHS pemiaTh (GPU3NICCKUE 3a/1a4H;

- CHOCOGHOCTB U TOTOBHOCTb K CAMOCTOSATEIbHOMU I/IH(bOpMaI_[I/IOHHO-HO3HaBaT€JIBHOI>'I ACATCIIbHOCTH,
BKITIOYAsi yMEHUE OPUCHTUPOBATHCS B PA3IMUHBIX UCTOYHHKAX WH(POPMAIMH, KPUTHUECKU OIICHUBATH
U MHTEPIIPETUPOBATh MH(OPMAIIHIO, ITOTyYaeMYIO U3 Pa3IMUHBIX HCTOYHHKOB;

Me:xknpenmMeTrHble CBSI3U: MaTeMaTWKa (MPOW3BOJIHBIC, TPOU3BOMHBIC CIOKHOW  (PYHKIIHH,
nuddepeHIaIbHBIA YpaBHEHUS ), PAIHOTEXHUKA, JIEKTPOHUKA, SJICKTPOTEXHUKA.
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JTansl ypoKa

Ne HasBanmue 3Tana Bpems,
MHH
1. | MoTUBallMOHHO — LIEJIEBO¥: 10 mumn.
1. Opranu3allMOHHBI MOMEHT.
2. MoTuBanus, MOoCTaHOBKA MPOOJIEMBI, IIeJIeIOIaranue.
3. AKTyanuzamus 3HaHHM.
2. | IlpoueccyaibHbIii:
Peanu3zanust OCHOBHBIX 3TANOB ypoOKa:
1 »sran. HWcropuko-no3HaBarenbHblii. CooOmmieHne 00 uCTopuH U3yYEHUS S MUH.
ANEKTPOMATHUTHBIX KOJICOAHHI.
2 »oTan. OKCHepUMEHTAIbHBIA.  DPOHTAIBHBIA AKCIEPUMEHT, HCCIICOBAHNE 20 MuH
cBoiicTB KojiebaTenpHOro LC KoHTYpa.
3 orar. TeopeTnueckui. N3yuenue, AJICKTPOMArHUTHBIX ~ KOJIeOaHUH,
COMOCTABJICHHE C MEXaHWYECKHMMH KOJIeOaHUSIMH, COCTaBJIEHHE OIIOPHOTO 20 muH
KOHCIIEKTa (Ha IPOTsDKEHUH ypoKa). BrimonHeHune 3ajanuid.
4 oran. Ilpaktuyeckuil. Pemenue 3amaHuil M 3a7ad Ha BJIEKTPOMAarHUTHBIE 15 muH.
KoseOaHusl.
5 sran. 3aBeplieHHE OMOPHOTO KOHCIIEKTA, AHAIM3 IOJyYeHHOHW HH(OpMaIuy, 5 MuH
Mpe/ICTaBICHHUE PE3YIbTAaTOB
3. | PedriekcuBHO-0O1I€HOYHBII: 10 muH.
- CaMOOIIEHKAa COOCTBEHHBIX NEUCTBUI U JOCTUIKECHUIA.
- B3aMMOOIIEHKA OMOPHBIX KOHCIIEKTOB, OLICHKH 32 YPOK.
4. | 3akawouenue. I[loaBenenue wurtoros. JlomariHee 3agaHue. 5
MUH.
Hmoczo: 90 muH.
Xoja ypoka:
MoTHBallMOHHO- 11eJIeBOM 3Tall
1) OpraHu3anuOHHBIII MOMEHT.
[IpuBeTcTBHUE, OJOKHUTEIHHBIN HACTPOM, OpraHu3aIyst padouero NpocTpaHCTRa.
2) MoTuBanus, IOCTAHOBKA MPO0JIeMbl, IeJIeNnoJaraHue.
Bonpoch! yuamumcst IIpennosiaraemMmblie OTBETHI YYAIIHUXCS
Kakoii paznen ¢pusuku Mbl ¢ BaMU u3ydaem? DJeKTpOMarHUTHBIE  KojeOaHus,  KoseOaTeabHbII
KOHTYD

Yto Takoe MEXaHHYCCKHE KoacOaHus?

BpEMEHU

JIBIDKEHUS, KOTOpble TOYHO WM TNPHUOIU3UTEIHHO

MOBTOPSIIOTCS.  4Yepe3  ONpeesIeHHbIE  HWHTEPBAJIbI

Kaxkue Bune! koneOauuii BeI 3HaeTe?

CBoOoHBIC KOJIEOaHNUS U BEIHYK/ICHHBIE KOJICOaHMsI.

Yro Takoe cBOOOIHBIE KOICOaHUA?

CHJIbI COMPOTHUBJICHUS.

Konebanus KoTopble NPOMCXOAAT MOJ JeHCTBUEM
BHYTPEHHHUX CHJI, TTOCJIE TOTO KaK CHCTEMa BBIBEJICHA
N3 COCTOAHUA paBHOB€CI/I}I. 3TI/I KOH€6aHI/I}I SIBJIAKOTCA
3aTyxalonuMi. Tak Kak Ha Tena BCerjaa JEUCTBYIOT

Yrto Takoe BEIHYK/ICHHBIE KOeOaHus? Konebauus TEN OJ NEUCTBUEM
HepI/IOI[I/I‘IeCKI/I U3MCHAIOIMUXCA CHII,
HanOoJIbIIIee MMPAKTUUECKOE 3HAUYCHHE.

BHCIITHHUX
OHHM HMCIOT

Kakune npumepsl mMexanumueckux kojeOanuii Bbl | KomeOanusi rpy3a Ha  IpYXKHHE,

3HaeTe? MaTEMAaTHYCCKOIro MassTHHUKa

KoJIcOaHus

Kaxkas cuiia nelicTByloT npH CMEIIEHHH Tpy3a Ha

Cuna ynpyroctd co CTOPOHBI IPYKHHBI, 11O 3aKOHY




IPYKUHE U3 MOJ0XKEHHS paBHOBECHSI?

I'yka Fynp= -K-X

CdopmynupyiiTe BTopoit 3akoH HetoToHa

[TpousBeneHre Maccel Tea M Ha YCKOpPEHHE a paBHO
paBHOJeHCTBYIOIEH F Bcex cuil, NPUIIOKEHHBIX K
teny: m-a=F

Kakoe Oynmer ypaBHEHHE MABIDKEHHsS TIpy3a Ha
npyxuHe?

m-a=-k-x

Kakast cBA3b MeXJy YCKOpEHUEM, CKOPOCTHIO U
KOOpAUHATOM?

v=X' (mepBasi MpOM3BOJHASI KOOPAMHATHI 10 BPEMEHH );
a=v'=x" (BTopas TpOM3BOJHAS KOOPAWHATHI TIO
BpeMeHH) Toraa M- X"'=-K-X

Yto Takoe KUHETHYECKas dSHEprus rpysa
(ckopocTh  JOBWXKEHHMS V.  Macca M) w
NOTCHIIMANIbHAS SHEPTUs Trpy3a TPU CMEHICHUU

m-v2/2 u k-x2/2

OPYXHUHBl Ha PpAcCTOSHME X U3 IOJOXKECHUS

paBHOBECHSI?

MoO>KHO 111 IOJIYYUTh YPABHEHME IBWKECHMS Tpy3a | I3 3akoHa COXpaHEHMs IIOJIHOM MEXaHUYECKON

JIPYTUM CIIocooom? SHEPTHMM TIPU KOJIEOAHUAX Tpy3a Ha TPYKHUHE.
[MpomudpdepennupoBars  ypaBHeHue (M-v3/2  +
K-x2/2)=const o BpeMeHH

Kakas ¢yHKuMs sBIsieTcs pelieHueM, ypaBHeHHs | X=X[]-coswo -t KoopaMHaTa Teja, COBEPLIAIOILEIO

m- x"=-k-x

cBOOOMHBIE KOJeOaHUsT , MEHSAETCS C TEUeHUEM
BPEMEHH I10 3aKOHY CHHYCA UJIM KOCHHYCA.

Kakue KoJIcOaHus
TapMOHUYECKUMH?

Ha3bIBAIOTCA

[lepronnyeckue n3MeHeHNUs HU3NIECKON BEITMUMHBI B
3aBHCHMOCTH OT BPEMEHH, MPOUCXOIAIINE 110 3aKOHY
CI/IHyca Nnin KOCI/IHyca, HA3bIBAKOTCsI I‘apMOHI/I‘-IeCKI/IMI/I
KOJICOQHHSIMH.

Kakyro mens BBl TOcTaBHTE Tiepen coOoW Ha
CErOIHSIIIIHEM YpOKe?

N3yunTh CcBOOOAHBIE 3IEKTPOMAarHUTHBIE KOJICOaHUs,
COCTaBUTh YPAaBHCHHE TaPMOHUYECKUX KOICOAHUH IS
LC koHTypa, WU3y4uTh 3aBHCHUMOCTh MEpUOJa
Kosrebanuii ot mapamerpoB KoHTypa (R, L, C).

KaKI/IMI/I METOAaMHU MO>KHO BOCITIOJIB30BAaThCA OJIsd
3TO0ro0?

CoznaTh MaTeMaTHUYECKYH0 MOJIEIh KOJIe0aTelbHOTO
KOHTypa, YCTaHOBHTh  YpaBHCHHE  KOJICOAHHIH,
MPOUCXOSIINX B K0JIe0aTeIbHOM KOHTYPE.
DKCepUMEHTATEHO IPOBEPHTH 3aBHCHUMOCTD
KoJIeOaTeNbHBIX MPOIIECCOB B KOHTYpe ¢ rmomoinbio LC
KOHTYpa c MEPEeMECHHOMN E€MKOCTBIO u
WHIYKTUBHOCTBIO.

3) AKTyajau3anus 3HAHWW.

Bonpocel yuammmcest

IIpeanoJiaraeMbie OTBETHI YUAIMXCS

YT0 TaKO€ MAarHUTHLINA ITIOTOK?

MarguTHeIM ~ HOTOKOM ¢  (MOTOKOM  BekTopa
MarHUTHOM NHAOYKUNN) yepes NOBEPXHOCTb
naowaabio S HasbiBalOT  BE/NMYMHY,  PaBHYHO
NPOU3BEAEHNIO  MOAYNA  BEKTOpa  MarHUTHOW
MHAYKUMKX B Ha naowaab S U KOCUHYC yria a mexay
BeKTOpamn B 1 n (BeKTOp, MoAy/Nb KOTOPOro paBeH

eanHuLe nepneHAMKYNAPHbIV K MNOCKOCTH
nposoaHuKa): $=B-S-cosa (B6 Bebep)
Urto takoe DJIC nnaykiuu? [Ipy  W3MEeHEHMM  MarHuTHOrO  IOTOKa  4Yepe3

IOBEPXHOCTh OTPAHUUYEHHYIO KOHTYpOM, B KOHTYpE
HOSABISIOTCS. CTOPOHHUE CHJIBbI, JEHCTBHE KOTOPBIX
xapakrepusyercs 9J1C HHIYKIMH.

3aKOH  3JIEKTPOMarHUTHOMH

Chopmymnupyiite
UHIYKIUU.

OJIC uHAyKIMM B 3aMKHYTOM KOHTYpE paBHa MO
MOAYJIKO CKOPOCTU HU3MCHCHHA MAIrHUTHOI'O IIOTOKa
yepes3 MOBEPXHOCTh, OTPAHUYEHHYIO KOHTYPOM:




&=|Ad/At| van E=-Ad/At.

Cdopmynupyiite npasuio Jlenma

Bo3Hukaronmil B 3aMKHYTOM KOHTYPE UHIYKIIHOHHBII
TOK CBOMM MArHUTHBIM IIOJIEM THPOTHBOJEHCTBYET
TOMY W3MEHEHMI0 MAarHUTHOI'O ITIOTOKa KOTOPBIM OH

Kakoe wmarHutHoe TON€ CO3/MaeTcs BHYTPHU
conenona (karymika mjuHou | u3 N BUTKOB) mpu
MPOXOXKIACHUN Yepe3 Hero Toka .

BBI3BAH.
B=(p-p (TNngdna)

Yro Ttakoe wHayktuBHOCTH? Kak  Haiith | L-xoadduimeHT mponopuoHaIbHOCTH MEXKITY TOKOM

MHAYKTUBHOCTh  KaTymKu  JuuHOHM | W | B mpoBomsiieM KOHTYpe W MATHUTHBIM MOTOKOM. ¢=L:|

KOJIN4ecTBOM BUTKOB N. ¢=B-S:N=L:| Torga L=(p-po -m-d>-N?)/4-1 (d auametp
KaTYIIKH)

Onummre  sBJI€HHWE  CAaMOMHIYKLUHM, Kakas | Ecnm 1o Kkarymke UWAET NEPEMEHHBIM TOK, TO

ucnonb3yercs popmyna aig DJIC camonHAYKIINH

MarHUTHBI ~ TOTOK, IPOHU3BIBAIOIIMA  KaTyIIKYy
Mensercs. [loaTomy B TOM k€ caMOM MPOBOJIHUKE IO
KOTOPOMY T€YET TOK, Bo3HUKaeT DJ{C caMOMHIYKIIMH.
Eis=-Ad/At=-L-( Al/At)

Cdopmynupyiite 3axkoH Oma J1st TOJTHOH 1eTH

€=I(R+r) Unu cmna ToKa B 3aMKHYTOM LENU paBHa

oTHoweHuto 3AC UCTOYHMKA TOKa K NOJHOMY
CONPOTUB/IEHMIO LLeNW.

Yemy paBHa sHeprusi snekrpuyeckoro monst u | Wr=C-U?2=0?%/(2-C); Wm=L-12/2

MAarHuTHOTO 1oJisA?

Uto HEOOXOUMO BBISICHUTH? Kak B komebaTenbHOM  KOHType  0Opasyrorcs
AJIEKTPOMArHUTHBIE KoJIeOaHus, YCTaHOBHTH
ypaBHEHHE CBOOOJHBIX KOJICOAHUH M 3aBUCHUMOCTD
nepuosa KoJIeOaHUH oT XapaKTEPUCTHK

K0JIe0ATEIbHOTO KOHTYpA.

CCFOI[H?I Ha YPOKE MbI ITIOBHAKOMHUMCH C SJICKTPOMAarHuTHBIMU KOJ'IC6aHI/ISIMI/I, paccMOTPHUM IPHUHIUIL

I[GﬁCTBHH K0J1e0aTeIbHOrO KOHTYpa U MPOBCACM SKCIICPUMCHTAJIbHOC OIMMPCACIICHUC 3aBUCUMOCTHU

nepuoja kojaebanuit KoHTypa ot LC KOMIIOHEHTOB.

1. IIponeccvajabHBIM JTAaIl.

Peanu3zanusi 0CHOBHBIX 3TANIOB yPOKA:

1) UcTopuKo-no3HaBaTeIbHBIH TAI.

Hauynem u3ydeHue 3J1eKTpOMarHuTHBIX KoJieOaHUM ¢ IOCTOSTHHOTO MarHuTa. B Hauane 19 Beka, korga
yKe OBLJIO U3BECTHO O CYIIECTBOBAaHMHM MArHUTHOTO MMOJIsA, (PM3UKHU CTaBUJIM 3a7jauy HalTH CII0CO0 Kak
M3TOTOBUTH MIOCTOSTHHBIA MarHuT U3 UMEIOLIErocs peppoMarHeTHKa (Harpumep, yriiepoanucTas CTalb).

MoxHO 00pa3en; HaMarHUTUTh IPYTUM MarHUTOM, HO MOXKHO JIU Kak-To emuie? bbuio u3BecTHo, 4TO

BHYTPH KaTyIIKU (HalpuMep, U3 METHOTO MPOBOJIA) NPU MPOITYCKaHUM TOKa, 00pa3yeTcs MarHUTHOE

I10JIC ¥ YeM OOJIbIIIe TOK, TCM 0oJiee CHIIbHOE MOYXKHO MOJIYYHUTDb ITOJIC. Ecau B3STh HCTOYHHUK TOKA C

BHYTPEHHUM conpoTuBieHreM I' =1 Om (ranbBanndeckuii anement), 9J1C kotoporo 10B, u mogars 310

HanpspkeHue Ha kaTtynky ¢ R=0.01 Owm, To no 3akony Oma 1 MOTHOM LENU MOYXKHO MOJIYYUTh TOK [= €

/(R+r)=10B/1,010M~10A, 60bMIHii TOK M3 JaHHON CXEMBI MOJYYNUTh HEJIb3s, H3-3a BHICOKOTO

COIIPOTHUBJIEHUS HCTOUHHUKA TOKA.

Pemmny ncTOYHUKOM TOKa 3apsIUTh KOHAECHCATOP, a 3aTeM KOHJIEHCATOP
lL pa3psIUTh Ha KaTYIIKY, A7 pelleHus 3TOH 3a7jauu coOupaercs cxema, Irie

yepes KoY KOHAEHCATOp CHayvaja 3apsKaeTcsl OT MCTOYHUKA TOKa, a 3aTeM

3aMbIKaeTCs KI0YOM Ha Katymky. Konnencarop 3apspkaercs 1o 10 B, a

comnpotuBienue karymku R=0,01 Owm, Toraa Tok nomken ObiTh = € /R=10B/0,010M=1000A, u o

3aMBbICJTY YUYCHBIX Ha OUCHb KOPOTKOC BPpCMA MOXKHO CO3J1aTh OUYCHb CHUJIbLHOC MAIrHUTHOC I10JIC. Ho

O6p336].[ HaMarouTuUTb HE YIaJIOCh, Ooiee TOro, €CJIM B KaTyIIKy MOMCIIAIN IMOCTOSTHHBIM Mar"Hur, TO OH




pasmaranuuBaics. Korga cranu pazouparbes, B 4eM MPUYHMHA, 0Ka3al10Ch, 4To TOK B LC koHTYpe He
W3MEHATCS MTHOBEHHO, TaK JKe KaK U 3apsij KOHJEHcaTopa He ucuesaer cpasy xe. [lotom crano
MOHSITHO, YTO MPH pa3psaKe KOHACHCATOpa Yepe3 KaTYIIKY B DJIEKTPUIECKON 1M BO3HUKAIOT
KoseOaHus. 3a BpeMsl pa3psaKy KOHACHCATOP yCIieBaeT MHOTO pa3 Mepe3apsIuThCs, U TOK MEHSET
HalpaBJICHUE MHOTO pa3, B pe3yJibTaTe 4ero peppoMarHeTHK MOKET HAMarHUTHTHCS CITyJaitHBIM
00pa3oM MM HE HAMarHUTHUTHCS BOBCE.

2) DKkcnepuMeHTaANBHBIN 3Tan. [IpoBeeHre 3KCIIEpUMEHTA, 3aTI0JTHEHHE MaPIIPYTHOTO JIUCTA KaXKIbIM
CTYZICHTOM, BBITTOJTHEHHUE 33JJaHHUI TI0 DKCTICPUMEHTY.

Cobepem kosiebaTeIbHbIN KOHTYP (pUCYHOK BhIIIE) U3 KoHAeHcaTopa 10 Mxd (mmm 20 Mkd),
JPOCCENIbHOM KaTYyIIKU C CEpJCYHUKOM U Kitoda. JlpoccenpHast KaTylika UMeeT OCHOBHYIO OOMOTKY
(1200 BuTKOB M 3600 BUTKOB B 3aBUCUMOCTH OT MOAKIIOUEHUS) U 00MOTKY cBsizu (15 wnu 40 ButkoB). K
00MOTKE CBSI3U TOJICOSAMHUM JIEMOHCTpAIMOHHBIN ocimuniorpad. Ha ocimnorpade mo seprukanu (U)
ycraHoBuM Ikany 1 B/nenenue, mo ropusontanu (t) 50 mc/nenenue, npu CymeCTBEHHBIX H3MCHEHUSX
WHIYKTHBHOCTH IIKATY HEOOXOIMMO CKOPPEKTUPOBaTh. [IpoBeneM H3MepeHHsI 1o CIeTYIOMEMY
AITOPUTMY:

1. [TogroroBuTh TabMHITy 1

L T1o1 (C) npu C=10 MK(b T201(C) npu C=20 T201/T1o1 T101/T102
N=3600 mkd N=3600

N=3600 cepaeyHrK 3aMKHYT

N=3600 cepaedHUK pa3OMKHYT

N=3600 6e3 cepaeunuka

L T102 (C) npu C=10 MK(b Tzoz (C) npu Tzoz/T1oz T201/T202
N=1200 C=20 mxd
N=1200

N=1200 cepaeyHUK 3aMKHYT

N=1200 cepaeyHHK pa3OMKHYT

N=1200 6e3 cepaeunuka

2. Jlst mpoBeieHUsT OTHOTO M3MEPEHUS He0OXO0IMMO CHavala 3apsiIuTh KOHICHCATOP OT
BBICOKOBOJITHOTO HCTOYHUKA IMUTAHMS, 3aTEM 3aMKHYTh KJII0Y M IOCMOTPETH CUTHAJI C TOMOILIbIO
JEMOHCTPAIIMOHHOTO OCIMLTOrpada Ha KaTyIIKe CBSI3H.

3. I[IpoBecTu n3mMepeHus neproa Koacoanumit

IPY Pa3HbIX 3HAYEHUSAX UHAYKTUBHOCTH, U (t) rpa (I)VIK 1
3aTeM yBEJIIMYUTh EMKOCTh B JIBa paza U o

IOBTOPUTH U3MEPEHHUS C pa3HOU 7

UHAYKTUBHOCTBIO. /111 3TOTO pazbuThes 1o g

napam, Kaxmaas napa gororpadupyer ¢ 4

9KpaHa IEMOHCTPAIMOHHOTO ocLuiorpaga ;

OJTHO U3MEpPEHUE MepHroaa KoebaHui mpu 1

OIPENIEIIEHHOW eMKOCTH U HHAYKTUBHOCTH. _(1) ' ' ' '
4. Tlo dpororpadum 3aprcoBats Gopmy -2

curHaiua B Buze rpaguka 1 u onpenenuTs :2

nepuoJi KojaebaHuil Mpu COOTBETCTBYIOIIUX -5

3HAYEHUAX UHIYKTUBHOCTH M EMKOCTH. I?

5. 3anonHuTh Tadaumy 1 11s Beex 3HadeHuit | 8

CMKOCTHU U UHAYKTHUBHOCTH. Paccuurath

OTHOIICHUC IICPUOJOB IPHU OJUHAKOBBIX UHAYKTUBHOCTAX U PA3HBIX CMKOCTAX. PaccuurtaTh oTHOILIEHHE
MeprUoaO0B IMPU OANUHAKOBBIX EMKOCTAX, 4 UHAYKTUBHOCTAX IIPU PA3HOM YUCJIC BUTKOB U OAWUHAKOBOM
IMOJIOKCHHHU CEPACYHUKA.



6. IIpoananu3upoBathk 3aBUCUMOCTb Iepuoa konedanuii LC KoHTypa OT eMKOCTH M HHAYKTUBHOCTH. A
TaKXe 3aBUCUMOCTb MHIYKTUBHOCTH KaTYIIKH OT HAJIHYHUS CEPICUHUKA.

3) Teoperuueckuii 3Tan. OOBbsICHEHNE MaTepraa, 3alI0JHEHNE MAPIIPYTHOTO JINCTA KaXKABIM
CTYZICHTOM, BBIIIOJTHEHHE 3aJJaHUI TI0 IEPBUYHOMY 3aKPEIJICHUIO MaTepraia.

IJIEKTPOMAT'HUTHBIE KOJIEBAHUS. CBOBO/IHBIE U BBIHYK/IEHHBIE

IJIEKTPUYECKHUE KOJIEBAHUS.

dnexkmpomaznumnsie Konebanus - B3aUMOCBS3aHHBIC KOJEOAHUS HIICKTPUYECKOTO W MarHUTHOTO

nosield. DNeKTPOMAarHUTHBIE KOJeOaHWs MOSBISIIOTCS B Pa3lIMUHBIX 3JEKTpHUYECKHX Iersix. [Ipu stom

KOJICOJTIOTCSL BENMYMHA 3apsfa, HaNpsHKCHHWe, CHla TOKAa, HANpPsDKEHHOCTh 3JIEKTPHUYECKOro IO,

WHTyKIMSI MAarHUTHOTO TOJISI U IPYTHE IEKTPOINHAMUYECKIE BEININHBI.

Ce00600nble I16KMPOMAZHUMHbIE KO0J1€0AHUA BO3HUKAIOT B JJIEKTPOMAarHUTHOM cHCTEME Iocie

BBIBEICHUSI €€ M3 COCTOSHHMS paBHOBECHS, HAlpUMep, COOOIIEHHEM KOHJAEHCATOpY 3apsiga WU

U3MEHEHHEM TOKa B yd4acTke menu. CBOOOIHBIMH, 3TH KojeOaHHs Ha3bIBAIOTCS IMOTOMY, YTO OHH

COBEpIIAIOTCS 0e3 KaKoro-InO0 BHEIIHETO BO3ACHCTBHA — TOJBKO 3a CUET IHEPruM, 3armacéHHOU B

KOHTYPE.

Omo 3amyxarouwjue Konebanusn, Tak Kak COOOIICHHAs CHCTEME DHEPIHs PACXOAYeTCsl Ha HarpeBaHHe U

JpyrHe MpOLECCHL.

Buinyscoennvie rnekmpomazHumnvle Konebanua - He3aTyxamollue KoiaeOaHWS B IICTIH, BBI3BAHHBIC

BHEIIHEN NepUOINYECcK U3MeHstolIeiics cunycongansHon D/1C.

DNeKTpOMAarHUTHBIE KOJICOAHHsI OTMCBHIBAIOTCS TEMH K€ 3aKOHAMH, YTO U MEXaHUYECKHE, XOTS

duznyeckas Ipupoia ITUX KOJIeOaHU COBEPIICHHO pa3IndHa
KOJIEBATEJIbHBIN KOHTYP

[ KoJsedaTeabHblii KOHTYpP-  DJJICKTpUYECKas  ILIECMb, cocrosamas U3
— MOCJIEIOBATEIbHO  COEAMHEHHBIX KOHJEHcaTopa eMKocThio C, KaTylIKd

MHIYKTUBHOCTBIO L u pe3ucrtopa comnpotuBienrneM R. Ilpu mnoakiaroueHuun
OOKIIaJIOK 3apsDKEHHOTO KOHJEGHCATOpa K KOHIAM KaTYIIKH B HEW BO3HHKAET
JNEKTPUYECKUN TOK, ecnu L kaTymku Benuka, a R mpoBomoB Mano, U MOTEpU

SHEPrUM Ha HarpeBaHUE MPOBOJOB MaJbl, TO SHEPIHUs SJIEKTPUUYECKOTrO MOJIS
KOHJIEHCATOpa NIPEBpaIlaeTCs B DHEPrHMI0 MAarHUTHOrO TMoJigs. MrHOBEHHOU

paspsaake KoHueHcatopa (a) mnpenarctByer OJIC caMOMHIOYKIMM KaTyIIKH,

; t[ . _ cAepXuBarolas MpoLecc BO3pacTaHUs Toka B Karymke. [locteneHHO
z T -9 ll' KOHJICHCATOp pa3psDKaeTcs, YMEHbBIIACTCS HANpsDKEHHE Ha €ro oOKJaakax, M
T SHEPTHsl JJICKTPUYECKOTO IO MexXay oOkmankamu (6). OmHOBpeMEHHO

P

BO3pacTaeT CHJIa TOKA B KaTYIIIKE U YBEIUMYMBACTCS SHEPTUs €€ MArHUTHOTO TTOJISL.
e B Tor MOMEHT Korma KOHAEHCATOp
B paspsauTcs, CHIa TOKA B KATyIIKE M

SHEPrusi MarHUTHOTO TOJS JOCTUTHYT

L Makcumyma (B). 3aT€M TOK B KaTyIIKE
HayMHAaeT YyObIBaTh, UYTO BeIET K
YMEHBIIICHUIO MarHUTHOTO TIOTOKAa W
BBI3BIBACT MOsiBJICHUE B KaTyiike JDJ(C
CaMOWHIYKIIMU ¥ UHAYKIIHOHHOTO TOKa
(r). HanpaBeHnue Toka TakOBO, YTO OH
MPETSITCTBYET YMEHBIICHUIO
MarHMuTHOro mnortoka. CreaoBaTenbHO
WHIYKIIMOHHBI TOK MMEET TaKoe Ke
HampaBlIeHHE, KaKoe TOK HMeJ Mpu
paspsake KOHJICHCATOpa u
E iﬂ = KOHJICHCATOP 3apsiKaeTcsi ITUM TOKOM
B oOparHoil momspHocTH (n1). ITO
3aHuMaeT mojoBuHy mnepuon (T/2),
3areM mporecc uaer (e, XK, 3) B
00paTHYI0 CTOPOHY BTOPYIO MOJOBHHY

N

T %T<r<7‘ t=T
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nepuosa (T/2) 1 KOHTYp HPUXOIUT K HAUYAIBHOMY COCTOSIHUIO (1). Z
Benuuunbl, BbIpaXAKONIME CBOMCTBA CaMOW CHCTEMbI (ApaMeTpbl CHUCTEMB- 7 _ 4 . & kx

SNEKTpUUECKHEe ¥ MexXaHumdeckue aHamoru): L m m, 1/C u k Bemmumms, @ 2C ooz
XapaKTepU3yIOIINe S3HEPTeTHUECKOE COCTOSHNUE CUCTEMBI: o LLE u B - U
BEJIMYHMHBI, BEIPAXKAIOIINE CKOPOCTh U3MEHEHHSI COCTOSIHUSI CUCTEMBI: g k z
v=x't)ui=q'(t).

3aganue 1.

a

E yy¥, =

&

to|

B tabmuue 2. HapucoBats s
KKIO0W KapTUHKU aHAJIOTHIO C

- MAaTEMAaTUYCCKUM MAATHUKOM,
gl etz i CUMTATh YTO IIEPBOHAYAILHO
MasTHUK OTKJIOHUJIU BITPaBO.

Hanucate 1is kaxa0il KapTUHKA

3HaueHue ( u W, 3J1eKTpUIEeCcKOTO

noJist Konaencaropa u | u WL
MarHUTHOT'O TOJIS KaTyLIKH,

cuMTas 3apsj 3a ¥ Tok 3a | B
MIPOMEKYTOUHBIX TTOJIOKEHUSX, a B
B ﬂi - KpaitHux mososkenusx (t=0; t=T/4;
t=T/2; t=3T/4; t=T) 3apsix paBeH
gl wim 0, a TOK paBeH
cootBercTBeHHO 0 miu |11,

T g?‘<:<'}” t=T

WupyktuBHOCTH paBHa L, a emkocts C.
Taoanma 2

a §) B r I € XK 3 u

KapTtunka
i
MasiTHUKa

q

W

Wil

XAPAKTEPUCTUKH DJIEKTPOMATHUTHBIX KOJIEBAHUM

B npou3BONIBHBII MOMEHT BPEMEHH, IPU OTCYTCTBHH COIIPOTHUBIICHUS, CyMMa SHEPTUil SJIEKTPUIECKOTO U
MarHuTHOTO ToJel siBisercs BeauunHou mocrosauoi: (C-U%/2+L-14/2)= const mim (q#/2C+ L-14/2)=
const. A MakcHMaJbHOE 3HAUEHHWE DHEPIUU 3JIEKTPUUECKOTO IOJI 3apsKEHHOTO KOHAEHCATOpa paBHO
MaKCHMaJbHOMY 3HAYEHHIO DHEPrHd MarHuTtHoro mois karymku: CU2max/2=LI2max/2. Ecmu
npomuddepenimpopats ypaBHenue (0%/2C+ L-1%/2)= const no Bpemenu to q-q'/C+L-1-1'=0; Tak kak 1=q"
to 1'=q", Toraa g-q'/C+L-q"-q""=0 u q'L-(q/(L-C)+qg'")=0. Torma ypaBHeHHE CBOOOIHBIX KOJICOAHUI
s 3apsiga = ((t) koHmeHcaTopa B KOHType mMmeer BHI: (rae (" - BTOpas NMPOU3BOHAS 3apsaa IO
BpEMEHH)

1

w 2

g"=-—-g um ¢"=-ay-g (1) = — . .
L . Benuunna Jic BISICTCS LMKIMYECKOH YacTOTOM.

Takumu ke yYpaBHEHUSIMH OIHUCHIBAIOTCS KOJeOaHUs TOKa, HalOpsKEHUA U JIpPYIrux

OJICKTPUYCCKUX U MarHUTHBIX BEJIMYHH.
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i= ey, st + g, + 7 /2) (5

Onaum w3 pemeHuii ypaBHenusi (1) sABasiercs
rapMoHuyveckasi QyHKuus

g = gyp-cos{ eyt + o) (2) 10 ypaBHeHHe
rapMoOHHYeCKHX Kojebanuii. HauGosbinee 3HaueHWe
(usnaeckoin BEJINYMHBI, M3MEHSIOIIENCS 1o

FapMOHMYECKOMY 3aKOHY, HAa3bIBAaeTCi AaMILIMTYA0H
KOJIeOaHMIA.
Ilepuon koJiedaHuii B KOHTYype pnaercs (opMyJio
(ToMcoHa):

ro 2% _apfIT (%)
a,

BesnuuHa ¢ = @t + @o, cTOAIIAsA MO 3HAKOM CHHYCA
WIN KOCHHYCAa, siBJsieTcs Ga30il konedaHus.

®daza ompenenseT COCTOSTHUE KOJICOIIOIICHCS CUCTEMBI B
1100011 MOMEHT BpEMEHH t.

Tok B Henu paBeH NPOU3BOAHON 3apsia MO BPEeMEHH,
€ro MOKHO BbIPa3UTh

i=g'=-gepsmiapt+gy)  (4)

Uto0bl HarmsigHEe BBIPA3UTh CIBUT (a3, mepeiaeM OT
KOCHHYCA K CHHYCY

Hanpsokenne Ha KoHaeHcaTope m3MeHnsercs mo 3akoHy: U=Q/C (To ecTh Takke kak u 3apsn). Pasza
KOJIe0aHUH CHIIBI TOKA B AJIEKTPUUYECKOM KOHTYpPE OTJIMYaeTcs OT (a3bl KoJaeOaHu HAPsDKEHUS U 3apsiaa

Ha KOHJIEHcaTope Ha /2.

3aryxaHue cBOOOIHBIX KOJIeOAHMI.

LuchcheperyuanbHoe ypasHeHUe 3amyXxarLiux konebaHud

i

dq 2
+20—+w, g=0
dr 'Bdr e

/ qmeiﬂr

W\/W

SKcrnoHeHUUanbHbil
xapakmep ybbigaHUs
amnnumyosb! kornebaHud

B  peanbHOM  BIEKTpHYECKOM
KOHTYpE H3-3a IMOTEpPh SHEPIUU Ha

> HarpeBaHue MPOBOJHUKOB u
‘q ={o€ COS("Jr i ¢’) JURJIEKTPUKOB PHEPTUsi MarHUTHOTO
u 3JIEKTPUYECKOTO nojeun

‘ KoadbchnumeHT 3atyxaHnA ‘ MOCTEIECHHO NpeBpaIaeTCcs BO

BHYTPEHHIOIO 3Hepruto. M3menenus

= ﬁl CHJIbI TOKA B KaTYIIIKC U HANIPSAXKCHUS

Ha KOHIACHCATOpPE CO BpPEMCECHEM

YacTora 3atyxatoLwmx konebaHui YMEHBIIAKOTCA M Yepe3 HEKOTOPOE

BpeMms mnpekpamarTci. To ecThb
CcBOOOJHBIC  JJIEKTPOMATHUTHBIEC
KoJIeOaHus ABJIAIOTCSH

3aTyXarluMHu.
(@,

4) lIpakTuyecknii 3Tan. PenieHue 3ananuii U 337124 Ha SJIEKTPOMArHUTHBIC KOJICOaHUSI.

3ananue 2. [lpuBenure aHanoru ajs napaMeTpoB MEXAHMUYECKOM CUCTEMBI I'Ppy3a Ha MPYKUHE B

konebarenpbHoM LC koHTYpe (3apsin (, cuia Toka l).

Mexanunueckue kojeOaHus rpy3a Ha IpyKuHe DJeKTpOMarHUTHBIEC KOJIeOaHus B

K0J1e0aTeIbHOM KOHTYpE

CMGH_IGHI/IG OT IOJIOXKCHUA PaBHOBECHUA X

3apsn q

Ckopoctb V=X'

[MorennumansHast saeprus Wn=K-x?/2

XKectkocTh npykuHbI K

Kunernueckast sneprust Wk=m-v?/2

Macca m

Pewnte 3agauwn.




1. Tok B uenu KonebaTeabHOr0 KOHTYpa U3MEHSETCS 110 3aKOHY:

= - 0,02 sin 4007t (A),

WHIYKTUBHOCTH KaTyImku KOHTypa paBHa 0,1 I'n. Onpenenure nepruoa kojie0aHui B KOHTYPE,
€MKOCTb KOHJICHCATOPa, MAKCUMAJIbHYIO SHEPTUIO0 MAarHUTHOTO M 3JIEKTPUYECKOTO MOJICH.

2. KonebarenbHbIN KOHTYP COACPIKUT KOHIeHCAaTOp eMKOCThIO 0,025 MK®D U KaTylIKy HHIYKTHBHOCTHIO

1,013 T'n. B HauanbHBIH MOMEHT BpeMeHH KOHeHcaTop uMen 3apsaa 2,5¢107 Kn. 3anummre 3akon
W3MEHEHME HalpsDKEeHUs Ha KoHAeHcaTtope. Haliqute HanpsikeHne Ha ero 00KJIagKaXx B MOMEHT

BpeMeHu 1/8.

3amanwue 3. CocTaBbTe onpenenieHrne (GU3NIECKOTo MOHATHS U3 TpexX JyacTeid. OTBET ykazaTh Iudpamu.

Hanpuwmep, 146.

Hauano OtB
CpEeIHSIS 9aCTh ONPEICTICHUS Kownen onpenenenust
OTIpeIeTICHUS eT
1. Hesaryxaromue koneOanus mpu 1. B mepeMeHHBIH TOK TOU e 146
OTCYTCTBHH BHEIITHUX 9acTOTHI, HO IPYrOro 268
MEPUOTUYECKUX CHIT HaIPsKEHUSI. 392
1. Dnexrpuyeckuit | 2. YcrpoicTBO, mpeodpasyrolee 2. MarHuTHOTO MOTOKa, Yepes 433
TOK MepEMEHHBIN TOK OHOTO MMOBEPXHOCTh OIPAHUYCHHYIO 574
2. DIeKTpOMarHUTH HaInpsHKEHUS THM KOHTYPOM 685
ast MHYKITUS 3. TloBTOpstommecs ¢ TeueHUEM 3. COCTOSIHUS IBUKECHUS. 721
3. 3akoH BpEMEHU 4. mocne BeIBeJIEHUS CUCTeMBbI U3 | 857
AJIEKTPOMArHuTHO | 4. YHops04eHHOE U HaNpaBICHHOE COCTOSIHHSI PaBHOBECHSI. 919
U MHIYKIUU: 5. Bo3Hukarommii B 3aMKHYTOM KOHTYpPE | O. MEPUOINYECKH U3MEHSIOUINXCS
4., MexaHn4deckue WHAYKIIMOHHBIN TOK, CBOUM CHIL.
KoNeOaHUS MarHUTHBIM TTOJIEM 6. IBIDKEHUE 3apsHKEHHBIX
5. CsoOomubie 6. B 3amkHyTOM NMpOBOAIIEM KOHTYPE YaCTHII.
KoNIeOaHUS BO3HUKAET UHAYKIIMOHHBIN TOK, TP | /. TMPOTUBONEHCTBYET TOMY
6. BbeiHyX/IeHHbIE M3MEHEHUU YKcia JIMHUN MarHUTHOMY IIOTOKY, KOTOPBIM
KOJICOaHUS 7. Konebauus B cucrteme, moj OH ObLI BBI3BaH
7. Tpancdopmarop NENCTBUEM BHYTPEHHUX CHJI 8. MarHUTHOW MHIYKIIHH,
8. Ilpaswmio Jlennia | 8. Konebanus B cucreme, mos MIPOHU3BIBAIOIIUX TOBEPXHOCTh
9. ABtokonebaHus JeiCTBHEM BHEIIHUX OTPaHUYEHHYIO 3TUM KOHTYPOM
9. DOJIC uHAYKIMH B 3aMKHYTOM 9. moazmep)kuBaeMble 3a CUET
KOHTYpE, paBHa 10 MOJIYJIIO CKOPOCTH BHYTPEHHUX HCTOYHUKOB
W3MEHEHUS SHEPTUU CHCTEMBI.

5) 3aBepmaromuii Tam .

3aBepIeHHEe OTIOPHOTO KOHCIIEKTAa, aHAIN3 TOJIY4YeHHOM HH(pOpMAalIKH, IPEICTaBICHIE Pe3yIbTaTOB
3.PedieKCHBHO-0IIEHOYHBIN:

- CaMOOLIEHKa COOCTBEHHBIX NECUCTBUI U JOCTUKECHUI.

- B3aUMOOICHKA OIIOPHBIX KOHCIICKTOB,

CTYJICHTA)

ounenku 3a ypok. ( Ilpunmoxkenue 2. Jlucr camooueHku

Peduiexcusi: oieHUTE ypOK 1O CTEMEHU MOJIE3HOCTU U HOBU3HBI:

Ha sTom ypoke st OTKpbLT 17151 ceOsl..

HNHTepecHbIM Ha ypoke ObLIO. ...

3aTpyaHEHUS BbI3BAHHI. . ..

4. 3aganue Ha noM. Koncnoekt. Pemuts 3amaun.

1. HanpssxeHue Ha KOHIEHCATOPE KOebaTeaIbHOro KOHTypa u3MeHsercs no 3akony: U = 50 cos 10 ait

(B), emMkocTs koHAEHCaTOpa paBHa 0,1 Mk®D. Onpenenure nepuoa KoaedaHuii B KOHTYpE,
MHIYKTUBHOCTh KaTyIIKU. 3aUIIUTE 3aKOH U3MEHEHHSI CUJTbI TOKAa B KOHTYpE.

2. MakcumanbHas SHeprysl MATHUTHOTO MOJs KoJlebaTenbHoro KoHTypa pasna 1,8¢107* Jlx. Tok B nenu
KOHTYypa u3MeHsiercs 1o 3akony: | =-0,06 sin108 at (A). Onpenennte yacToTy KonebaHuii u
MHAYKTUBHOCTH KaTYIIKU KOHTYpa.



[TpunoxenuneNel

MapuipyTHas KapTa ypoka (MoJiy4aeT KaKJIbIi CTYACHT)
1. [TonroroBuTh TAbONMIY 1

L T1o1 (C) npu C=10 MK(b T201(C) npu C=20 T201/T1o1 T101/T102
N=3600 mkd N=3600

N=3600 cepaedHUK 3aMKHYT

N=3600 cepae4HrK pa30MKHYT

N=3600 6e3 cepneunuka

L T102 (C) npu C=10 MK(l) Tzoz (C) npu Tzoz/T102 T201/T202
N=1200 C=20 mxd
N=1200

N=1200 cepaeyHrK 3aMKHYT

N=1200 cepaeyHHK pa3OMKHYT

N=1200 6e3 cepieuHuka

2. JIns mpoBeieHHs OJTHOTO M3MEPEHUsI HEOOXO0IMMO CHadaja 3apsauTh KOHJIEHCATOP OT

BBICOKOBOJIbTHOT'O HCTOYHHKA ITUTAHHUA, 3aTEM

3aMKHYTb KJIIOY U TIOCMOTPETh CHTHAIT C IIOMOIIIBIO U(t) rpad)u K1
JIEMOHCTPAI[MOHHOTO OCIIMUTOrpada Ha KaTyIike

CBs3H.

3. IlpoBecTu u3MepeHus epuoaa Koyiebanui npu

PAa3HbBIX 3HAUYCHUAX UHAYKTUBHOCTH, 3aTCM

YBCIUMYUTHL CMKOCTB B IBa pa3a U MIOBTOPUTH

M3MEPEHHUS C pa3HOM MHIYKTUBHOCTHIO. {7151 aTOTO
pazouthcs Mo mapam, Kaxkaas napa gororpadupyer ¢
9KpaHa JIEMOHCTPAI[MOHHOTO OcLuuIorpada oaHo
M3MEPEHHE Meproa KoJeOaH!u MPU ONpeIeIeHHO

PUNTAWNRORNWS VIO N0

CMKOCTHU U UHAYKTHUBHOCTH.

4. ITo pororpaduu 3aprcoBats HOpMy CUTHAIA B
Buzic rpaduka 1 u onpeaenuTh Mepro 1 KojueOaHui Py COOTBETCTBYIONIMX 3HAYCHUSIX UHIYKTUBHOCTH
U €MKOCTH.

5. 3anonauTh TadauIy 1 17151 Bcex 3HaYSHU eMKOCTH M HHIIYKTUBHOCTH. PaccunTaTh OTHOIICHUE
TIEPUOJIOB MTPH OJIMHAKOBBIX WHAYKTHBHOCTSIX M pa3HBIX €MKOCTSIX. PaccunTaTh OTHOIIICHUE TIEPHOIOB
IIPU OJIMHAKOBBIX EMKOCTSIX, & MHAYKTUBHOCTSX IIPH PA3HOM YHCJIE BUTKOB U OJIMHAKOBOM TOJIOKEHUHU
CepACYHMKA.

6. [Ipoananu3upoBaTh 3aBUCUMOCTH nepuoja konedannii LC KOHTypa OT eMKOCTH M UHIYKTHBHOCTH. A
TaKXKe 3aBUCUMOCTh WHIYKTHBHOCTH
KaTYIIKH OT HATMYHS CepPACUYHUKA.
3aganue 1.

B Tabnuue 2. HapucoBaTh 11t Kaskaoi
KapTUHKH (a-W) aHAJIOTHIO C
MaTeMaTUYeCKUM MasiTHUKOM, CYUTATh YTO
MEepPBOHAYAILHO MAsITHUK OTKJIOHHUIIN
BOpaBo. Hamucars 11t Kaxx10M KapTUHKU
3HaueHue  u W, 351eKTpruueckoro nos
koHnencaropa u | 1 W[ MarHuTHOTO TI0JI4
KaTyILIKH, CYUTast 3apsj 3a U Tok 3a | B
MIPOMEXKYTOUHBIX TOJIOXKEHUSIX, a B KpaltHUX
nonoxenusx (t=0; t=T/4; t=T/2; t=3T/4;
t=T) 3apsin paBen (/| wiu 0, a TOK paBeH
cootBercTBeHHO 0 mnu |[ 1. UHAYKTUBHOCTH

¢=§T %an cer paBHa L, a emxocts C.
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Taoanma 2

a

KapTtunka
i
MasiTHUKa

q

W

W[

3ananme 2. [IpuBenure aHayiorn yis napaMeTPOB MEXAHUYECKOW CUCTEMBI Tpy3a Ha IPYKUHE B

kosrebarenpHoM LC koHTYpe (3apsz (, cua Toka |).

Mexanunueckue KojeOaHus rpy3a Ha IpyKuHe

DNEKTPOMAarHUTHBIE KOJICOAHUS B
K0J1e0aTeIbHOM KOHTYpE

CMGH_IGHI/IG OT IOJIOKCHUA PaBHOBECHUA X

3apsn q

CxopocTtb V=X'

IMorentmansHas sueprust Wn=Kk-x?/2

XKectkocTh npyxuHbI K

Kunernueckas sueprust Wk=m-v2/2

Macca m

Pewnte 3agauwn.

3. Tok B 1ienu ko01e6aTeaTbHOT0 KOHTYPa U3MEHSETCS 110 3aKOHY:
MHAYKTUBHOCTH KaTyIIKu KOoHTypa paBHa 0,1 ['n. Onpenenure nepuos kojaeOaHUil B KOHTYpE, EMKOCTh

= - 0,02 sin 400zt (A),

KOH/IEHCATOPa, MAKCUMaJIbHYIO SHEPTUI0 MATHUTHOTO U 3JIEKTPUUYECKOTO TOJIEH.
4. KoneGaTenbHBIH KOHTYP COAEPKUT KOHIEHCAaTOp eMKOCThIO 0,025 MK® 1 KaTyIIKy HHIYKTUBHOCTHIO
1,013 TH. B HauanpHBIA MOMEHT BpEMEHH KOHJEHCAaTOp nMed 3apsi 2,510~ Kir. 3annmmre 3akon
M3MEHEHHMSI HalpsDKeHUs Ha KoHzeHcaTope. HaiimuTe HanpshkeHne Ha ero 0OK/Iagkax B MOMEHT BPEMEHH

T/8.

3ananme 3. CocTtaBbTe onpeeneHue pu3nuecKkoro NoHATUsS U3 Tpex Jacteil. OTBeT ykas3aTh nuppamu.
Hauazo CpenHss YacTh ONpPEICICHUS KOHEII OITpeAeTICHUS Ors
OIpeIeIICHUs eT

1. Dnexrpuueckmii | 1. Hesaryxaronue xonebaHust mpu 1. B mepeMeHHBIN TOK TOH K€ 146

TOK
2. DIEeKTPOMarHuT
Hasi UHAYKIHS

3. 3akoH
IEKTPOMAarHUTHON
WHTYKIIUH:

4, MexaHHU4YECKHUE
KoJIeOaHus

5. CBobOoaHbIC
KoJIeOaHus

6. BbIHYXIIEHHBIC
KoJIeOaHus

7. Tpancdopmaro
p

8. IlpaBumo
Jlenna

9. ABrTOKOI€OaHUA

OTCYTCTBHUH BHEIIHUX MTEPUOTUICCKUX
cui

2. YcTpo#cTBO, Ipeodpasyroiiee
MEPEMEHHBII TOK OJTHOTO HAIPSKEHUS

3. TloBropsromuecs ¢ Te4CHUEM
BpEMEHHU

4. Ynopso4eHHOE U HANPaBICHHOE

5. BozHukaromuii B 3aMKHYTOM KOHTYpE
WHAYKIIMOHHBINA TOK, CBOUM MarHUTHBIM
noJjieM

6. B 3aMKHYTOM NPOBOASAIIEM KOHTYpE
BO3HUKAET MHAYKLINOHHBIN TOK, IPU
W3MEHEHUH YHCia TUHUN

7. Konebanus B cucrteme, Imoj
NEHCTBIUEM BHYTPEHHHX CHII

8. Konebanus B cucteme, moj
JICVICTBUEM BHEIITHUX

9. OJIC uHAYKIMH B 3aMKHYTOM
KOHTYpE, paBHa IO MOJIYJIO CKOPOCTH
W3MEHEHUs

9aCcTOTHI, HO IPYTOr0 HAMPSKCHHUSI.
2. MarHUTHOTO IOTOKa, Yyepe3
MOBEPXHOCTh OTPAHUYCHHYIO ITHUM
KOHTYpOM

3. COCTOSIHHSI IBHIKCHHUSI.

4. mocine BbIBEJICHUSI CUCTEMBI U3
COCTOSIHUSI paBHOBECHSI.

5. TMepUOaUYECKU U3MEHSIOUINXCS
CHIL

6. HIBIXKEHUE 3apSHKEHHBIX YaCTHIL.
7. TPOTHBOAEWUCTBYET TOMY
MarHUTHOMY MOTOKY, KOTOPBIM OH
ObLT BBI3BAH

8. MarHuTHOW MHAYKIIHH,
MIPOHU3BIBAIOIINX MTOBEPXHOCTh
OTPaHUYEHHYIO 3TUM KOHTYPOM

9. mopnmep>kuBaeMeble 3a CUET
BHYTPEHHUX UCTOYHUKOB SHEPTUU
CUCTEMBI.




[Ipunoxenue 2.

JIuct caMOOLIEHKH CTyIeHTa

®.1.0
Bun onienkn IMosicuenus Htor
(mnamazoH 6amIoB) BBICTABIICHUIO OAJIJIOB
OreHka 3a HKCIIEPUMEHTATIBLHYIO ['paduk mocTpoeH, TabauIla 3aMoIHEHA TTOTHOCTBIO, PACUETHI
qacThb (2-5 0.) ¥ BBIBOABI cienanbl (50). [lpu HemoaHOM WM HEeTTpaBUIILHOM
BBITIOJTHCHHUH 3a/IaHUI OIIEHKA CHUYKACTCS.
3amanwme 1. (0-20) 3aaHus BHIMOTHEHBI BEPHO-TIOTHBIN 0aJl1, ¢ OMIMOKAMU HIIN
3amanwue 2 (0-20) He BbImosiHeHb! 0-1 6am.
3amanue 3 (0-30)
3anmaun (0-20) JIBe 3amauu peuieHsl BepHo- 20, oHa 3a1a4a -1 0.
Onenka 3a yyacTue BO OnuH npaBUWIbHBIN OTBET — | Ga,
dbporTansHOM ompoce ( 0 —26.) 2 oTBeTa u Ooiee - 2 Gaia.
OrieHKa 3a BBICTYIICHHE WITH OHO BBICTYIUICHUE WJIH PEIICHHE 3a7auil Y TOCKH — 2 Oasia.
pernieHue 3agaun y 10cku (2 6.)
CymmupyiiTe Bce Bamy Oaibl
MakcuMaabHO BO3MOXKHOE KOJIMYECTBO OAIITIOB 18
Ecnu BbI Habpanu (14-18) 6ainoB, mocTaBbTe OIICHKY 5
Ecnu BbI Habpanu (10-13) 6ainoB, mocTaBbTe OIICHKY 4
Ecnu BbI Habpanu (6-9) 6amios, mocTaBbTe OIICHKY 3
Ecnu BbI Habpanu (0-5) 6amios, mocTaBbTe OIICHKY 2

Bamma onenka




