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AHHOTANMA

B naGopatopHOM mpakTHKyMe 10 00mIel (PU3UKE CTYACHTHI BBITOJIHSIOT JIAOOpaTOpHBIE PabOTHl MO pa3aeity
Kypca oOrield Gpu3uku: « DNEKTPUIECTBO M MarHeTu3mM». B maboparopun kadeapsl mpeacTapieHo J0CTaTOUHOE
KOJIMYECTBO YCTAaHOBOK IO KaXXJIOMY paszaeiy Kypca. JlaboparopHble yCTAaHOBKM TPYNIIUPYIOTCS 1O TEMaM
pasnena. Tembl 1aG0OpaToOpHBIX pabOT OPraHU30BaHBI B MAPLIPYTHI, MO KOTOPBIM IIPOBOAUTCS BBINOJHEHHUE
pabot cryneHTamu. [l kaxaoi J1abopaTopHON pabOTHI MOJATOTOBICHBI CIICUATBHBIC OMMCAHHS: OTMCAHHE
TeMbl pabOoThI, OMHUCAHUE KCIEPHMEHTA, MPOBOAMMOIO B J1a0OpaTOpHON paboTe M TEXHHUYECKOE OMHCAHHE
1a0opaTopHO  yCTaHOBKH. B 11a0OpaToOpHOM TNpaKTHKyMe pPacCMaTPUBAIOTCS KIIFOYEBHIC ITOHSATHS
IKCTIEPUMEHTAIbHON (PU3MKHU, CTYAEHTHI 00y4arOTCsI 3JIEMEHTAPHBIM SKCIEPHUMEHTAIBLHBIM METO/IaM, a TaKKe
HaBBIKaM pabOThI ¢ 00OPYIOBAHKEM.

[IpakTuyeckas padora B 1a0OpaTOpPHU MO3BOJISET CTYJACHTaM pa3o0paThCsi B 0a30BbIX (PU3UYECKHUX BOMPOCAX,
0e3 KOTOpPBIX HEBO3MOKHO TNITyOOKOe MOHMMaHue oOuield Gpu3uku. /i yCrenHoro ocBoeHus 1ab0paTopHOTO
NPaKTHKyMa CIyIIaTeIl0 HEOOXOOMMO BiajeTh 0a30BbIMM HAaBBIKAMH IIPOBEJICHUS OKCIEPHUMEHTA,
MOJyYEHHBIMH B HIKOJIE, BJIAJETh OCHOBaMHM MaTeMaTHYeCKOro aHaJn3a, 3HaTh OCHOBBI JIMHEHHON anreOpsl,
TEOPHUHN BEPOSITHOCTEH, a TaKKe MPUMEHATh 3HAHWS, NTOJIYUYECHHbIC HA JIGKIIMOHHBIX U CEMUHAPCKUX 3aHATHAX
1o obmeit pusmke.

1. leau u 3apauu

eap AUCUMNIMHBI

¢opmupoBanre 0a30BBIX 3HAHUH MO (U3KMKE M yMeHUs paboTaTh B J1abOpaTopuu IJis JajlbHEUIIETOo
UCTIONIB30BaHUsI B JIPYTUX JUCLUIUIMHAX €CTECTBEHHOHAyYHOIO COJCp:KaHUs;, (OPMUpPOBAHHUE
KYJBTYpBl 3KCIIEPUMEHTA, HCCIENOBATEIbCKUX HABBIKOB M CIIOCOOHOCTH NPUMEHATh 3HAHHUA Ha
IIPAKTHUKE.

3anauu QUCHUTNIHHBI
- ¢opmupoBaHue y 00ydaronIuxcsi 0a30BbIX 3HAHUH 10 PU3UKE;

- dopMupoBaHue KylibTYpbl JKCIIEpHMEHTA: yMEeHHE paboTarh B Jaboparopuu, 3HATh OCHOBHEIC
METO/Ibl SKCIICPIMEHTA, YCTAHABINBATh JIOTHUECKUE CBSI3U MEXK/y TIOHATHSIMH,

- (I)OpMI/IPOBaHI/Ie yMeHI/II\/’I U HABBIKOB IIPUMCHATH IIOJYYCHHBIC 3HAHUA JJIA IMOCTAHOBKH
IKCIICPUMCEHTA, CAMOCTOATCIIbHOI'O aHaJIN3a IMOJYUCHHBIX PE3YJILTATOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh
OIITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS U3
JEHCTBYIOIMX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYECHUI

VK-2.2 IIpoektHpyeT penieHue KOHKPETHOM 3amadu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-2 CriocobeH ¢hopMyInpoBarh 3a1a4u OIIK-2.1 Bnageer «¢GyHIaMEHTaIbHBIMU  MOHSITHSIMH,
YIpaBICHUS B TEXHUUECKUX CHCTEMaxX Ha 3aKOHAMH W TEOpUSAMH  NPOQWIBHBIX  Pa3IelioB
OCHOBE 3HaHUH 10 MPOGHUIBHBIM pa3jenam MaTeMaTHYeCKUX U eCTECTBCHHOHAYYHBIX JUCLIHUILIMH
MaTeMaTHYECKUX M €CTECTBEHHOHAYYHBIX

JHCUUIUTHH

I1IK-1.1 Bnageer  gyHIaMeHTaNbHBIMH  TIOHSTHIMH,
3aKOHAMU M TEOPHUSIMH CHCTEMHOTO aHan3a

[IK-1 Crioco0GeH nMpoBOIUTH UCCIIEAOBAHUE [IK-1.2 Hmeer miyOokoe 3HaHHWE W MOHMMaHHE Oa30BBIX
CUCTEM YIIPABJIEHUSI U UX KOMIIOHEHT MaTeMaTHYEeCKUX JUCLUILUIMH

[1IK-1.3 Bnazgeer KyabsTypoil IOCTaHOBKM Hay4HOM 3a/a4d U
MOJEJINPOBaHUS OOBEKTOB M CUCTEM

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI




- METOIUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.

- paboTarb ¢ COBpPEMEHHBIM U3MEPUTEIILHBIM 000PYIOBAHUEM;
- TIpaBWIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAILHbIE JaHHBIC.

BJIAJIETD:

HaBBIKAaMU PabOThI C COBPEMEHHBIM U3MEPHUTEIILHBIM 000pYyI0BaHUEM;

OCHOBHBIMH MAaTCMATUYCCKUMU UHCTPYMCHTAMU, XaPAKTCPHBIMHA IJId 3aa49 MCXaHUKU.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TPYZ[OGMKOCTB 110 BUAAM yqe6Hbe 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Casur (a3 B uenu MepeMEHHOro TOKa. ] 10
Pe3onanc HanpspkeHuil. PesoHaHc TOKOB.
2 Nzyuenue anekTprueckux konebanui 8 10
3 N3mepenne MarHuTHOTO MO 3eMITH 8 10
4 N3ydenre MarHUTHOTO THCTEpE3HCa 8 10
5 W3yuenne  CHEKTpPOB  3JIEKTPUYECKHX ] 10
CUTHAJIOB
Hroro yacos 40 50

[ToaroroBka x sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 3 (Ocennuii)

1. C,Z[BI/IF (1)83 B ICTIM ICPCMCHHOI'O TOKA. Pe3onanc HaHpH)KGHHﬁ. Pe3onanc TokoB.

I/I3yquI/Ie BJIUAHUS AKTHUBHOTO COIIPOTUBJICHUSA, UHAYKTUBHOCTU U €MKOCTH Ha CIBUI (1)33 MCXKIY
TOKOM U HalIPS’KEHUEM B LCIH IEPEMCHHOT'O TOKA. HccnenoBanue PE30HaHCOB HaHpﬂ)I(eHI/Iﬁ " TOKOB
B TIOCJICAOBATCIIbHOM HW B IIapaJlJICJIbHOM KoJIeOaTeILHOM KOHTYpax ¢C H3MCHSICMOM éMKOCTBIO,
MOJIYYCHHUC aMIUIMTYAHO-YaCTOTHBIX U (I)El?;OBO-‘-IaCTOTHI)IX XapaKTECpHUCTUK, ONIPEACIICHUC OCHOBHBIX

mapamMeTpoOB KOHTYPOB.

2. Vzyuenue anekTpruuecKux KojaedaHuit

OnpeneneHne TOPU3OHTANBHON COCTaBISIIOIIEH MArHUTHOTO IIONSL  3eMIH,
KOJIMYECTBEHHOI'O COOTHOILUCHMS MEXAYy €IUHHMLAMU D3JIEKTPUYECKOIO TOKa M HANPSIKEHUS B
cucreMax CHU u CI'C. H3yyeHne »neKTpOCTATUYECKUX MOJICH MPAMOYTOJBHOTO Kalelss, IIOCKOTo

KOH/IGHCATOPA, YeThIpeX 3apsKEHHBIX IIUJIMHIPOB Ha IEKTPONPOBOAHOM Oymare.

3. 3mepenue MarHuTHOTO OIS 3eMIIH

U YCTAaHOBJICHUC




UccnenoBanue 3aBucumoctu JC Xomna OT BEIMUYMHBI MarHUTHOIO IOJSI IIPU Pa3jIMYHBIX TOKaX
yepe3 oOpasel [Uisl OnpeAesieHus KOHCTaHTbl Xojuia. V3MepeHHe MOABMKHOCTH M KOHLEHTPALH
HOCUTEJIEeH 3apsia B NOJIYIPOBOAHMKAX M Meramiax. V3MepeHue 3aBUCHMOCTU CONPOTUBIICHUS
MOJTYTIPOBOJHUKOBBIX 00pa3LOB pa3auyHON (OPMBI OT HHIYKIIMH MarHUTHOTO TTOJIS.

4. I/IsyquHe MAarauMTHOI'O ruUCTCpE3ucCa

Wzyuenune merens rucrepe3nca pasiUYHbIX (PEPPOMArHUTHBIX MAaTEpPHajOB B MEPEMEHHBIX MOJISIX.
Wsmepenne HavyanbHOW KpHUBOH HaMarHW4MBaHUS (EPPOMATHETHKOB U TPEACTbHON IMeTIn
rucrepesuca g o0pa3oB TOPOUAATILHON (OPMBI, M3TOTOBICHHBIX M3 YUCTOTO KeJie3a WU CTaJH.
Nzyuenune napaMeTpuuecKkux KoaeOaHuil B JIEKTPHUUECKON TIETIH.

5. M3ydeHune CeKTpOB JIEKTPUUECKUX CUTHAJIOB

M3y4yeHne CHEKTpaJbHOTO COCTAaB MEPHUOANYECKHUX OIJIEKTPUYECKMX CHUTHAjJoB. 3ydenue
BO3MOXHOCTH CHHTE3HPOBAHUS TEPHOANYECKUX IIEKTPUUECKUX CUTHAJIOB NPH OTrPaHUYCHHOM
Ha0oOpe CHEeKTpaJbHBIX KOMIOHEHT. (O3HaKkOMJIEHHE C OCOOEHHOCTSIMH paclpOCTpaHEHHUs
SNIEKTPOMArHUTHBIX BOJH B BOJHOBOJE, Aamlaparypod M METOJaMH M3MEPEHUS OCHOBHBIX
XapaKTEePUCTUK MPOTEKAIONINX IIPH ITOM IPOLIECCOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



Cemectp: 3 (OceHHMIT) DIEKTPUUECTBO U MATHETH3M.
Jlabopatopus 204a 'K

- Pe3onanc B nocnenoBarenbHoi enu (Pe3oHanc HanpsokeHUi )
- Pe3onanc B napasienbHO Lenu (pe30HaHC TOKOB)
Jlabopatopus 303 I'K.

3.2.1 CuBur ¢a3 B 1ieny NEPeMEeHHOTO TOKa -5 yCTaHOBOK.
3.2.2 Pe3oHaHC HaNpsHKEHHH - 2 yCTaHOBKH.

3.2.3 Pe30HaHC TOKOB 2 yCTaHOBKH.

3.2.4 CroOojHbIe KONIeOaHUs 5 yCTaHOBOK

3.2.5 BeinyXIeHHbIC KOJEOAHNUS 5 YCTaHOBOK.

3.2.7 Ipo6oBoii mym - 1 ycTaHoBKa.

3.4.5 Ilena rucrepesuca (IMHAMUYECKUN METOM) 5 YCTAaHOBOK
3.4.4 Iletna ructepesuca (CTaTHUECKUI METON) 2 YCTAaHOBKH.
51 JlBoiiHoe sipMo 1 ycTaHOBKa.

3.4.6 Ilapametpon 1 ycraHoBKa.

Jlabopatopus 304 I'K.

3.1.2 AGconmoTHBIN BOJIBTMETP 3 YCTAHOBKH.

34 MopenupoBaHUE TEKTPUUECKUX MOJIEH 2 YCTaHOBKH.
Jlabopatopus 307 I'K.

3.6.1 CexTpsl AIEKTPUUECKUX CUTHAJIOB— 4 YCTAaHOBKH.

148 BonmHoBOA — 2 yCTaHOBKH.

3.6.2 CuHTE3 2IEKTPUUECKUX CUTHAJIOB | YCTaHOBKA.

3.2.6 banauctuueckuii raapBaHOMETpP 8 yCTaHOBOK.
Jlabopatopus 309 I'K.

3.3.1 MarunetpoH u (GpoKycHpOBKa 2 YCTaHOBKHU.

3.3.2 3akoH cremnenu 3/2 2 yCTaHOBKH.

3.3.3 OnbiT MusuinkeHna 2 yCTaHOBKHU.

3.3.5 Dddexr Xomna B MeTaiax 3 yCTaHOBKH.

3.3.4 Dddext Xomna B MOTynpoOBOIHUKAX 4 YCTAHOBKH.

3.3.6 MarseTroconpoTHBIIEHUE TIOIYTTPOBOAHUKOB 2 YCTAHOBKH.
Jlabopatopus 310 I'K.

3.4.1 lna u mapamMarHeTu3M- 2 yCTaHOBOKH.

3.4.2 3axon Kropu-Beilica— 3 ycTaHOBKH.

140 Ckun->¢dexr— 1 ycraHoBka.

141 KonebaTenbHbIN KOHTYP C HETMHEWHOW EMKOCTBIO - 1 yCTaHOBKa
3.4.3 Touka Kiopu peppomMarneTukoB—2 yCTaHOBKH.
Jla6opatopus 311 T'K.

3.5.3 PenakcaiuoHHBII reHepaTop 4 yCTaHOBKH.

3.5.1 Tneroumii pa3psn -3 yCTaHOBKH.

3.5.2 BBICOKOYACTOTHBIN pa3psan 1 ycTraHOBKa.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. O6mmii kypc usuku [Tekcr] : B S T. T. 3, Y. 1 : yue6. mocobue mst By3oB / JI. B. CuByxun .— 3-¢
u3M., uctp. u gorn. — M. : Hayka, 1996. — 320 c.
2. Ocuossbl pusukn. Kypc obmeii pusuku [Texer] : B 2 7. T. 1 : Mexanuka, 3IeKTPHUIECTBO U
MarHeTu3M, KojeOaHus ¥ BOJIHBI, BOJTHOBas ONTHKA : yueOHuK 1uist By3oB / A. C. Kunrcem, I. P.
Jlokming, O. A. OnbpxoB .— M. : ®uszmaniut, 2001 .— 560 c.
3. OnexrpuuectBo u MarHeTu3Mm [Tekct] : yue6. mocodue ams By3os / H. A. Kupuuenxko ; M-Bo
oOpazoBanus u Hayku PD, Mock. ¢puz.-texH. (roc. yH-T .— M. : MOTHU, 2011 .— 420 c.
4. JlaboparopHsIii mpaktukyM 1o obmieit ¢pusuke [Teker] : B 3 T. T. 2 : DnekTpU4eCcTBO U MarHeTU3M :
yue0. mocobue i By3oB / ox pea. A. JI. [manyna ; M-Bo obpa3oBanus u Hayku Poc. deneparyn,
Mock. ¢u3.-texs. uH-T (roc. yH-T) .— M. : U3p-8o MOTH, 2007 .— 280 c.

18. Kanamnaukos H.I1., CmouasipeB M. A./OcHoBbI ¢u3nku B 2-x Tomax M.-Jlaboparopust 3HaHHIA,
2017

JomnonHurensHas aureparypa



PexomennoBaHHas turepaTypa 1Jisi CaMOCTOATEILHOIO U3yUEeHUsI

1.0THOCHTENBHO OTHOCUTENbHOCTH [Teker] : [yueb. - MeToa. mocobue juist ctyneHToB 1 kypca MOTHU]
/ B. E. benonyukun ; Mock. ¢pu3uko-TexH. uH-T (roc.yH-T .— Jonronpynusiii : MOTH, 1996 — 32 c.
2.DOnexrpudectBo [Tekcr] : yuel. mocobue /i CTYJISHTOB By30B : Joil. M-BoM oOpa3zoBanus Poc.
Oeneparun / C. I. KanamankoB .— 6-¢ u3., crepeotun. — M. : ®mmanur, 1985, 2004, 2008 .—
624 c.

3.OnmektpudecTBo U MaraeTusMm [ Tekcr] : [y4ue0. mocobue mms By3oB] / O. Ilapcemt ; mep. ¢ aHTIL. 1O
pen. A. W. lllansaukoBa, A. O. Baiinc6epra .— / 3-e uzz., ucnp. — M. : Hayxka, 1983 .— 416 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://mipt.ru/education/chair/physics/index.phpCaiit xadenps! oomeit Gusnku
http://lib.mipt.ru/catalogue/94/?t=748- snekrponnas Oubnnorexa dusrexa, pasnen «DOuznkay.
http://www.physics.ru- 00pa3oBaTenbHBIN CAlT C 3JIEMEHTAPHBIMU CBEICHUSIMH 110 (pr3HKe.
http://www.edu.ru- dheaepanpabIii TopTan «Poccuiickoe oOpazoBaHue».
http://benran.ru-6u6muoTeKa IO €CTeCTBEHHBIM HaykaM Poccuiickoii akaieMun Hayk.

S =

http://www.i-exam.ru- enuHbIi mopran MaTepHET-TECTHpOBaHUS B chepe 00Opa3oBaHMUs.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nanubix koMietotepax ucnomib3ytores OC MSWindows, FreeDOS, nporpamma MathCAD, a takxke
pOrpaMMBbl, pa3paboTaHHbIE TPOrPAMMHICTAMH y4eOHO-METOAMYECKOTO IEHTpa Kadeapsl.

B nporiecce caMocTosTENbHOM PabOThl 00YYarONIHXCsl BO3MOXKHO UCIIOJIb30BAHUE TAKUX IPOTPAMMHBIX
cpenacTs, kak Mathcad, Scilab, Originu np.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, u3ydaronuii Kypc o01ei Gu3uKu, TOHKEH ¢ OHON CTOPOHBI, OBJIAJIETh OOIIMM MOHATUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBI, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

B PE3YIBTATC UBYUCHUA NUCHUIUIMHBI CTYACHT JOJI’KCH 3HATh:

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTosATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAJIbHO HEOOXomMMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

- YTEHME U KOHCIIEKTUPOBaHHE PEKOMEHIOBAHHOMU JINTEPATyPBI,

- mpopaboTKy ydeOHOro marepuaia (IO KOHCHEKTaM JIEKLHUH, yueOHOM W HaydyHOU JNHUTEpaType),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHbIX JUISI CaMOCTOATEJILHOTO  M3Y4EHHS,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHH, CBOICTB;

- pelIeHue 3a/a4, MpeaIaraeMbiX CTYJICHTaM Ha JIEKIUIX U MPAKTHUYECKHUX 3aHITHSAX,

- TOIATOTOBKY K IIPAKTHYECKUM 3aHATHAM, KOJJIOKBHYMaM, 3a4ETy.

PykoBOACTBO M KOHTPONb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.



ITokazaTteneM BiaJieHUs] MaTepUaJIOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJibIIe
3amad. [Ipu pemenny 3a1a4 Kaxaoe qeiicTBHE HEOOXOAMMO apryMEHTHPOBAaTh, CChUIAsICh HA U3BECTHBIC
TEOPETHUYECKUE CBEINCHHA. 3HAYUTEIHHO OOJErYUTh PELICHUE 3a/1a4d MOXKET XOPOILIO BBIMOJIHEHHBIN
4epTeX, €eCIM OH COOTBETCTBYET YCIOBHIO 3agadd (OpsAMOH yrol HapuCOBaH IPSAMBIM,
PaBHOOCIPEHHBIA TPEYrOJIbHUK - PaBHOOCAPEHHBIM M T. 1.). lIpM MOAroTOBKE K MPAKTHYECKUM
3aHATHUAM HEOOXOAMMO MOBTOPAThH paHee N3yUECHHBIE OCHOBHBIE OIpeAeIeHNUs, ((OPMYITUPOBKH TEOPEM.
B Hauane 3aHATHS, Kak NpaBWio, NpoBomuTcs kopotkwii (10-15 MuHYT) ompoc mo marepuany
MPOUICIINX 3aHSATHH B YCTHOW HIIM MUChbMEHHOH (opme. OOBIYHO MPUAEPIKUBAIOTCS CIEIYIOMIEH
CXEMBI: U3YUYCHHE MaTepuaia JEKIHHA 1O KOHCIEKTY B TOT )K€ JIeHb, Korna Oblla MpocaylaHa JeKIHs
(10-15 muHYT); MOBTOpEHHE MaTepualla HakaHyHe cieaytomnierd nekuuu (10-15 munHyT), mpopaboTka
y4eOHOro Marepuaia 1o KOHCIEKTaM JIEKIHUH, y4eOHOW W Hay4HOH JUTeparype, MOArOTOBKA OTBETOB
Ha BOIIPOCHI, MpPEAHA3HAYEHHBIX JUI CaMOCTOATENBHOro m3ydeHus (1 9ac Hememo), MOATOTOBKA K
MpaKkTHYeCcKoMy 3aHsATHIO, pemeHne 3anad (1 wac). BaxkHO m00HMTBCS TOHUMAaHHS H3Yy4aEMOTO
Marepuasia, a Heé MEXaHH4eCKOro ero 3anoMuHaHus. [Ipu 3aTpynHeHHM W3y4eHUs OTICNBHBIX TEM,
BOIPOCOB, cjeqyeT oOpamarbcs 3a KOHCYJIbTalMAMU K JIGKTOPY WM NPENoJaBaTelio, BeIyLIeMYy
MPaKTHYECKUE 3aHATHS.

OO0s13aTeNnbHBIM TPEOOBAHUEM SIBIISIETCSl BBHIMIOJHEHUE JIOMAITHUX pPa0OT, KOTOphie OQOPMIISIOTCS B
CHelraIbHO OTBEIEHHON AJISl 3TOTO TETPAAN M CUCTEMATHUECKH CAAIOTCA Ha MPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: CucTeMHBIN aHaIU3 U yIpaBICHUE

npopuiIb NOArOTOBKHU: YnpapneHue HHHOBALMSIMU B OM3HECE
Ou3Tex-1mkona Ou3Heca BHICOKMX TEXHOIOTUN
kageapa obueit pusnku

Kypc: 2

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT
PaspaGorunkm:

B.B. YckoB, JOIIEHT, IOIICHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JTOICHT
N.C. YOnun, kaua. ¢pus.-Mar. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IIpoektupyeT penieHue KOHKPETHOM 3amadu
MpOEKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIMX MPABOBBIX HOPM U HMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-2 CniocobeH ¢hopMyInpoBarh 3a1a4u
YIpaBICHUS B TEXHUUECKUX CHCTEMaX Ha
OCHOBE 3HaHUH 10 MPOGHUIBHBIM pa3jenam
MaTeMaTHYECKUX M €CTECTBEHHOHAYYHBIX
JAHCUUIUTHH

OIIK-2.1 Bnageer «¢GyHIaMEHTaJIbHBIMU  MOHSITHSIMH,
3aKOHAMHU 5 TEOPUSIMHU PO HITBEHBIX pasenos
MaTeMaTH4eCKUX U €CTeCTBEHHOHAYYHBIX JUCITUTUINH

[TK-1 CriocoOeH mpoBOIUTE UCCIIEIOBAHNE
CUCTEM YIIPaBJICHUS U UX KOMIIOHEHT

I1IK-1.1 Bnamgeer  yHmameHTanbHBIMU
3aKOHAMU ¥ TEOPHUSIMH CHCTEMHOTO aHan3a

IIOHATUSAMU,

[IK-1.2 Hmeer miyOokoe 3HaHHWE W MOHMMaHHE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[1IK-1.3 Bnazgeer KyasTypoil IOCTaHOBKM Hay4HOM 3a/a4d U
MOJEJINPOBaHUSI OOBEKTOB M CUCTEM

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare nzyuenus aucuuiuiniel «O0mas Gusnka: JadoparopHelid npakTHKyM. YacTe 3» oOydaromuiics

JIOJKEH:
3HATh:

- METOJUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.
yMeTh:

- paboTarh ¢ COBpPEMEHHBIM U3MEPUTEIILHBIM 000PYIOBAHUEM;
- TIpaBWIBHO 00pabaThIBaTh MOMYYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.

BJIAA€Th:

HaBBIKAaMH PaOOThI C COBPEMEHHBIM U3MEPHUTEIILHBIM 000pYyI0BaHUEM;
OCHOBHBIMH MaT€MaTH4eCKUMH WHCTPYMEHTaMHU, XapaKTEPHBIMH JUIS 3a/1a4 MEXaHUKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. IIpu kako#t hopme 00pas3oB, MOMEMIEHHBIX B OHOPOJHOE MAarHUTHOE T0JIe, UX HaMar-HH4eHHOCTh

MOCTOSIHHA TI0 BCeMy 00bEMY?

2. Tlouemy nnsi HaONFOJICHHS METIIM THCTEPE3UCa UCTONB3YIOTCS 00pasilbl B BHJIE TOPa, a HE B BUJIC

CTEepKHA?

3. llowemy mnpu KamuOpOBKE TOPU3OHTAIBHONH oOcCH ociuiorpada HE0O0XOIUMO OTKIHOYATh

HaMarHW4MBAIOILy10 0OMOTKY?

4. OueHnTe MOTPEUIHOCTh, KOTOpasi BO3HUKAST NMPH M3MEPEHUH MHAYKUIWH B, ecnu m3Mepu-tenbpHas
KaTylIKka HeIUIOTHO HajaeTa Ha oOpasel; HampuMep, eciad oOpas3ell 3aHMMaeT BCEro IO0JIOBHHY

OXBaTEIBAEMOM €10 miomagun.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0y4yarommxcst

Pa6ora 3.1.1.

1 ITpuBenute popMyity UIs TIOJISE TOYEYHOTO MAarHUTHOTO JIUIIONSL.

2.ITonyunte hopMyiy AIst MATHUTHOTO TIOJIS B LIEHTPE KPYTOBOTO BUTKA C TOKOM.



3.Kakum 10mKHO OBITH BHYTPEHHEE CONpPOTHBICHHE HMCTOYHUKA HANpPSDKEHHSA, YTOOBI EMKOCTD
ycreBajia pa3psbKaTbes MEXIy 3aMbIKaHUSIMUA BUOparopa?

4.Mpb1 u3MepsieM He 1oJie 3eMiH, a Mojie BHYTPH 31aHUs. Binser nu 3To Ha TOYHOCTH ONpeAeTeHUs
ANEKTPOTMHAMUYECKON TTOCTOSTHHOM?

5.YcTaHOBUTE COOTHOIICHHUS MEXKIY 3PCTEAOM U aMIIepOM Ha METp, FayCCOM M TECJIOM, MAaKCBEJJIOM U
BeOepoM.

Pabora 3.1.2.

1.Onenute ommnOKy, BO3HUKAIOIIYIO BCIEICTBHE TOT0, YTO PAaBHOBECHE BECOB YCTAHABIMBAJIOCH IIPU
HAJIMYUK HEOONBLIOrO 3a30pa MEXAYy MTU(TAMH M KOHTAKTHBIMH IUIACTHHAMH, a HW3MEpPEHUs
IIPOU3BOIATCS [IPU OTCYTCTBUM 3TOI'O 3a30pa.

2.JlokaxxuTe, 4TO EKTPOCTATUYECKUM BOJBTMETp IPUTOJEH Ui U3MEPEHUsI KaK IIOCTOSHHOIO, TaK U
[IEPEMEHHOTO HaPSKEHUS.

3.IlokaxkuTe, YTO M3MEPEHUS Ma MEPEMEHHOM TOKE ONPEACISIIOT MMEHHO 3((eKTHBHOE 3HaUEHUE €ro
HaIpsKECHHUS.

4.Yem ompenesnsercs MHTEpBaj 4acTOT, B KOTOPOM MOXHO M3MEPSTh IE€PEMEHHbIE HAIPSKEHUs C
MOMOILBIO AIIEKTPOCTATUYECKOTO BOJIETMETpaA?

Pabora 3.2.1.
1.Uto Ha3bIBaCTCSI MMITEJTAHCOM DIIEKTPUICCKON ST ?

2.Kak ckianpiBaloTCs UMIIEAAHCHI MPH MOCIEI0BATEILHOM M MapaljieIbHOM COCIWHEHHH 3JIEMEHTOB
ANEKTPUYECKON 1enu?

Pabora 3.2.2.

1.ITouemy moka3zanue BonbTMETpa VR+L He paBHO cymMMe mokazaHuil BonmsTMeTpoB VR u VL? B
HameM cirydae VR+L < VR + VL . Moxer 11 HepaBeHCTBO HUMETh APYToil 3HaK?

2.IloueMy mpu pe3oHaHCE B CXeME€ Ha pHUC. 2 JIUIMIIC Ha dKpaHe ocuuuiorpada BBIPOXKAAETCS B
npsmMyo?

3.13 gero ckinazplBaeTCsl aKTUBHOE COIPOTUBIIEHUE KaTyLIKU C CEPIEYHUKOM?

4. IlosicHuTe MPUHIMI PabOTHI BaTTMETpA.

5.BbInonHgeTcs aM yCI0BHE KBa3UCTAIMOHAPHOCTH TOKOB B HCIIONb3yeMoit cxeme? [Touemy?

6.Ha kakoii yacTore TyIuT Karymka?

PabGora 3.2.3.

1.IlpuBenute Bce u3BecTHBIe Bam onpenenenus pesoHaHca.

2.Kak ycranoBuTh Haiuune pe3oHanca B uenu? [lepeuncnure Bce uzBecTHsle Bam mpusHaky.
3.Ilonyuute Gpopmyity, CBI3BIBAIOILYIO JOOPOTHOCTD U COMPOTHBIICHUSI.

4.Kakve mpyuuruHbI IPUBOIAT K MOTEPSM IHEPTHUH B KOHTYpe?

5.3aBUCAT JIM TOTEPU IHEPTUH OT YACTOTHI TOKA?

6.ITonyunre dhopmyiy, cBsi3bIBaroIlyio Rpes u rL.

Pa6ora 3.2.4.

1.Yro Ha3pIBaeTCcs COOCTBEHHOW 4YacTOTOW, JOOPOTHOCTBIO, JOTApUPMHUUECKUM JCKPEMEHTOM
3aTyXaHHs KoJieOaTeIbHOro KOHTypa?

2.Kakas mnockocTh Ha3biBaeTCs (a3oBOil MIOCKOCTHIO KoJeOaHuit?

3.Kak ompenmenuth norapuMHUUECKU JCKPEMEHT 3aTyXaHWs IO KapTHHE KojeOaHuid B (pasoBoi
IIOCKOCTH?

Pabora 3.2.5.
1.BeBenute popmyny Q = o _0/(2AQ) .
2.Haiinute 4acTHOE peElIeHHE YpaBHEHHS T+27?I+0)_0’Q I=e 0 Q/L sinQdt, He mepexons K

KOMIUIEKCHBIM BetumHaM. (Ykazanue: pemenue [+2yl+o 072 I=- 0 Q/L sinQt ciexyer uckarh B
Buae Al sin Qt + A2 cos Qt.)

3 Iomyunte Bce paBerctBa Q=21 W/(AW T )=W/AW=n/yT=(®_0 L)/R=1/(®_(0 ) CR)=1/R \(L/C) ,
OTIpeieNore T0OPOTHOCTh KOHTYpa. B uéM cocTonT u3ndeckuii CMbICHT JOOPOTHOCTH?



4B Kakux CiydasiX MOXHO TOBOPUTb, UYTO KojeOaTeNbHBI KOHTYp ci1ab0o CBfi3aH C APYTHMMH
3IIEMEHTAMHU CXEMBbI?

Pabora 3.2.6.

1.daiite ompeneneHne AMHAMUYECKOW MOCTOSHHOM TajbBaHoMerpa. OT 4ero oHa 3aBHCHUT U B KaKHX
€IMHUIIAX YKa3bIBaeTCs B IIaclOpTe rajabBaHoMeTpa?

2.Kakue pexxuMbl IBUKEHUSI PAMKH BO3MOXHBI TIPY paboTe TaabBaHOMETPA B CTAIIMOHAPHOM pexuMe?
B kakoM U3 3THX PEKUMOB YIOOHO NPOBOANUTH U3MEPEHHSI TIOCTOSIHHOTO TOKA?

3 Kak u3meHsercs K03(1)(1)I/ILII/IGHT 3aTyXaHHud HOI[BI/I)KHOI\/’I CHUCTCMBbI T'aJIbBAHOMCTpA HPHU YBCINYCHUN
OMHYECCKOIo COIPOTHUBJICHUS €TI0 HCHI/I?

4.TTouemy paMka rabpBaHOMeETpa OBICTPO yCIIOKanBaeTcs pyu 3ambikanuu kimoda K1 (eMm. puc. 2)?
5.3a4yeM B moJIFOCax MarHUTa rajibBaHOMETPA JIeTIAt0T BhIpe3 MWIHHApUIeckoi Gopmer? (puc. 1)

6.B uém cymHOCTh OauIMCTHUECKOTO pexnMa paboThl TanmbBaHomerpa? Jlaiite ompeneneHnue
0aJTMCTUYECKONW OCTOSTHHOM raJIbBAaHOMETPA.

7.1lpu xakux yclOBUSX HEPBBIM OTOPOC TrajbBaHOMETpA, PAOOTAIOLIETO B OAJUIMCTHUYECKOM PEXHME,
MaKkCUMaJIeH?

8.BeiBeute hopmyny @ 0=¢ 1 eN® (0/4)).

9.Ilpu 3navenusix R > 10Rkp Bo3MokHO oTkioHEeHHE Tpaduka 1/62 = {f[(Ro + R)2] ot mpsamoit. Uto
CIIEAYET y4eCThb AJsl OOBSCHEHHS STOTO OTKJIOHEHHS?

Pabora 3.3.1.

1.Hapucyiite u OOBSCHHTE CXEMBl M3MEPEHHs YACIBHOTO 3apsija dJICKTPOHA METOJOM MarHUTHOM
(OKyCHPOBKH M METOJIOM MarHeTpoOHa.

2.00bsCHUTE MIPUHIIUT JICHCTBHSI AJIEKTPOHHO-IY4EBOH TPYOKH ociuniorpada.
3.00bscHUTE TPUHIUT PpabOThl MUJUIUBEOEPMETpA.
4 IToueMy B METOJIe MarHeTPOHA UCIIOIB3YETCS aHO/ U3 TPEX LIMIMHAPOB, @ HE U3 OTHOT0?

Pabora 3.3.2.

1.Hapucyiite kauecTBeHHBIE TpaQUKH pacupeneseHus moTeHuuana vV (r) Mexxay KaToaoM M aHOIOM: a)
IpU HyJIEBOM Ppa3HOCTH IOTEHIMAJIOB MEXAy KaTrofoM W aHoaoM; ©) mpu OonbIION pasHOCTH
MOTEHINAIOB (PEKUM HACBIIECHHUS TOKa Arona). OOBSCHUTE 3TH paclpeaesiCHusI.

2.KauecTBeHHO M300pasuTe 3aBHCUMOCTb TOKa AMONA OT HANpsOKEHWs Ha aHoue B o0jacTh OT
OTPHULIATENIFHBIX HANPSKEHUH Va 10 OONbIINX MOM0KUTENbHBIX. [TokaxkuTe Ha 3TOM rpaduke yd4acTok
HaNpPsHKCHUH, TPU KOTOPBIX BBIMOJIHACTCS «3aKOH TPEX BTOPHIX». YeM OOBACHSIOTCS OTKJIOHEHHUS OT
3TOTO 3aKOHA MPYU MaJbIX M OOJIBIINX HANpPsDKEHUAX Ha aHOzE?

3.Kak BnusieT TOK Hakaia Karoja Ha TOK AMOAA IIPH HEM3MEHHOM HampskeHuH na anone? [puBoaut mu
ATO K MOTPENTHOCTH U3MEpeHus e/m?

Kputepun onennBanus

Onenka «oTu4HO (10)» BBICTAaBISIETCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CUCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHUS yueOHOI mporpaMMsbl U 3a e€ MpeaesiaMu, a TaK)Ke YMEHHUE YBEPEHHO NMPUMEHATh UX
Ha MPaKTHKE MTPH BBITIOJIHEHUH U C/1ade J1abopaTopHON paboTHI.

Onenka «oTan4dHO (9)» BBICTABISIETCS CTYACHTY, IOKA3aBLUIEMY BCECTOPOHHHUE CHCTEMAaTU3UPOBAHHBIE
nry0okue 3HaHUs y4eOHOI MporpaMMbl M YMEHHE YBEPEHHO MIPUMEHSATh UX Ha MPAKTHKE IPHU PEIICHUN
HECTaHJAPTHBIX 33/1a4.

Onenka «oTan4HO (8)» BBICTABISIETCS CTYACHTY, IOKA3aBLIEMY BCECTOPOHHHUE CHCTEMAaTU3UPOBAHHBIE
nyOokHue 3HaHMS Y4eOHOM IporpaMMbl M yMEHHE YBEPEHHO NPHUMEHSATh UX Ha MpPaKTHKEe HpU
BBITNIOJIHEHUM M cllaue J1aboparopHOW paldOoThl, OIHAKO JOIMYCTUBLIEMY HEKOTOPblE HETOYHOCTH NpPHU
OTBETE.

Onenka «xopomo (7)» BBICTaBISETCS CTYAEHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
yBEpeHHOE ITOHMMAaHNE MaTepuaia y4eOHOI mporpaMMbl B YMEHHE CBOOOTHO MPUMEHATH (U3NUECKUE
3aKOHBI Ha IPAKTUKE MPHU BBHIIIOJHEHUH U caade 1abopaTopHOi padoThI.



Onenka «xopomo (6)» BBICTaBISIETCS CTYACHTY, €CIH OH MNPOACMOHCTPHUPOBAJl TBEPIAOE 3HAHUE
Marepuaia y4eOHOM MHporpamMmbl M yMEHHE NPUMEHATh (PU3NYECKHEe 3aKOHbI HAa IPAKTUKE IPU
BBITNIOJIHEHUH U c/1aue JIabopaTopHOi paboThI.

Onenka «xopomo (5)» BBICTABISACTCA CTYACHTY, €CIHM OH IPOJAEMOHCTPHPOBAN TBEPAOE 3HAHWE U
MOHUMaHKUE Marepuasa yueOHOH mporpaMMbl U YMEHHE TIPUMEHSTh (PU3NUECKHe 3aKOHbI Ha MIPAKTHKE
MpU BBIMIOMHEHWH W Clade JTa0opaTopHON pabOoThI, OJHAKO JOMYCTWJI TPU OTBETE pAN TpyObIX
HETOYHOCTEH.

O11eHKa «yIOBJIETBOPHUTEIBHO (4)» BBICTABIISCTCS CTYICHTY, MTOKa3aBiieMy (parMEeHTApHBIH XapakTep
3HAHWH, JOMyCKaBIIEMY HETOYHOCTH B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB M 0A30BBIX MOHSITHH, HO
MPU 3TOM TPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTh BBITIOIHATH OCHOBHBIC 3a/IaHHSI ITPH BHIMOJHEHUH U
cmade jaboparopHoi pabOThI M BIQJCHUE OCHOBHBIMH pasjeiiaMH  y4eOHOUW MpOrpammel,
HEOOXOAUMBIMH JJIs1 TalibHEHIIero 00ydeHusI.

OmueHka «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYAEHTY, IOKA3aBIIEMY CHJIBHO (pparMeHTapHBIN
XapakTep 3HaHUH, AOMyCKaBLIeMy IpyOble OIIMOKH B (OPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO IIPU 3TOM MPOJEMOHCTPHUPOBABILIEMY CIIOCOOHOCTB NPH ATOM IPOAEMOHCTPHPOBABIIEMY
CHOCOOHOCTH BBIMOJIHATH OCHOBHBIC 33JaHWs NPHU BHIIOJIHEHUH W chade J1adoparopHOi paboThl U
BJIaJICHUE OCHOBHBIMHM pa3/ieslaMy Y4eOHOH MporpaMmsbl, HEOOXOAUMBIMHU TSI JaTbHEHIIero o0y4eHusl.

OrneHka «HEYJIOBICTBOPUTEIBHO (2)» WM «HEYIOBIETBOPUTENHHO (1)» BBICTAaBISIETCSI CTY/CHTY,
KOTOPBIi HE 3HAET 3HAYHUTEIFHYI0 YacTh OCHOBHOTO COJCpP)KaHUs IPOrPaMMBI, CHCTEMaTHYECCKH
JoITycKaeT rpyObie omMOKY Mpu GOPMYIMPOBAHIH OCHOBHBIX (PU3NYECKUX 3aKOHOB MU HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MIECKHE 3aKOHBI JaKe VIS PEIICHHs IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIN 3a4€T B KaXJIOM CEMECTpE MPOBOIUTHLCS 10 UTOTaM TEKYIEH yCreBacMOCTH
(pe3ynbraraM caavu J1abopaTopHBIX padoT)



3. [lepeyeHb THMOBBIX KOHTPOJILHBIX 3a1aHMI{, HCIOJIB3YeMbIX /I ONlEeHKH 3HAHWM, yMe-
HUM, HABBIKOB

[Tpomexxyrounasi arrecranus no aucuuiuimHe «OOmas ¢u3uka: J1adopaTOpHBIA MPAKTUKYM.
UYacte 3» ocymiectBisiercs B hopme qudhepeHIMPOBAHHOTO 3a4€Ta.

Jiis momydenus 3auéTta CTyJACHTY HE0OXOAUMO BBIMOIHUTH 3aJaHHOE KOJIMYECTBO JTa00paTOPHBIX
paboT. [{1s BRIMONMHEHUS KaX10H 1abopaTOpHOU paboOThl CTYAEHT JOHKEH MOATOTOBUTHCS K BBI-
MOJTHEHHUIO PaboThI, CAATh MOATOTOBKY MPEOIaBATENI0, BBITOJHUTH SKCIIEPUMEHTAIBHYIO YacTh
paboThl, BHITOJIHUTE HEOOXOAUMBIE PAcYEThl U 0POPMUTH pabOTy, cllaTh pabOTy IPENOAaBATEIIIO.
Jli nmonydeHus 3ayeTa 1o Kaxaoi padboTe Npe1yCMOTPEHbI KOHTPOJIbHBIE BOIIPOCHI:

Pa6ora 3.1.1.

1.ITpuBenute hopMyiTy JUIS OIS TOYSYHOTO MATHUTHOTO JUITOJIS.

2.ITonyunre popMyIty Il MATHUTHOTO TTOJISL B IIGHTPE KPYTOBOTO BUTKA C TOKOM.

3.KakuM 0/KHO OBITh BHYTPEHHEE CONPOTHUBIICHHE HCTOYHHMKA HAMPSHKEHUS, YTOOBI EMKOCTb
ycIieBaia pa3psoKaTbCs MEX/y 3aMbIKAHUSIMU BHOpaTopa?

4.Mb1 u3MepsieM He 1oJie 3eMJIH, a MoJie BHYTpHU 3aHusl. Biuser 11 3To Ha TOYHOCTH OIpejie-
JICHUS 3JICKTPOIMHAMHYECKOMN TOCTOSTHHON?

5.YcTaHOBHUTE COOTHOILIEHUS MEXKIY SPCTEAOM M aMIIepOM Ha METp, TayCCOM U TE€CIIOM, MaKcC-
BEJIOM M BeOEPOM.

Pa6ora 3.1.2.

1.0nenute ommoOKy, BOSHUKAIOILYIO BCIEACTBUE TOIO, UTO PABHOBECHE BECOB yCTaHABJIMBA-
JIOCh TIPU HAJMYUHM HEOOJBIIOTO 33a30pa MEXIY MTU(TAMH U KOHTAaKTHBIMHU TUIACTUHAMH, a
U3MEPEHUS MPOU3BOASTCA IIPU OTCYTCTBUU 3TOTO 3a30pa.

2.ITokaxxuTe, 9TO SJIEKTPOCTATHUECKUI BOJIBTMETP NPUTOJCH U U3MEPEHUS KaK MOCTOSH-
HOTO0, TaK U IEPEMEHHOT0 HANPSKEHHUSI.

3.ITokaxxuTe, 4TO U3MEPEHHS T1a TIEPEMEHHOM TOKE OTPEACIISIOT UMEHHO YPPEKTHBHOE 3HA-
YEHHE €ro HaIPsLKEHUS.

4.Yem ormpenensieTcsi UHTEPBal 4acTOT, B KOTOPOM MOYKHO MU3MEPSITh IIEpEMEHHbIE HaIpsiKe-
HUS C TIOMOILBIO JIEKTPOCTATUYECKOTO BOJIBTMETpA?

Pa6ora 3.2.1.

1.Yro Ha3pIBaETCS MMIIEIAHCOM DJIEKTPUUECKO 1ernu?

2.Kak cknaapiBatoTCs UMIIEIaHChI TPU TOCIEI0BATEILHOM U MAPAIIEIbHOM COSTMHEHUH dJIe-
MEHTOB SJIEKTPUUYECKOM 11enu?

Pabora 3.2.2.

1.ITouemy mokazanue BojabT™MeTpa VR + L He paBHO cymMMe IOKa3aHHH BOJIbTMETPOB VR u
VL? B namewm cnyyae VR + L < VR + VL . Moxer 11 HEpaBEHCTBO UMETh APYroi 3HaK?
2.ITouemy mpu pe3oHaHCE B CXEMe Ha pHC. 2 SJUTUIIC Ha DKpaHe ocIuiorpada BEIPOKIACTCS
B IIPSIMYIO?

3.U3 "yero ckiampiBaeTCsl aKTHBHOE COTIPOTUBIICHHE KATYIIKH C CEPACYHIUKOM?

4.TlosicHuTe NpUHIMN pabOThl BaTTMETPA.

5.BeinonHsieTcs u ycnoBue KBa3UCTAllMOHAPHOCTH TOKOB B UCIIONIb3yeMoil cxeme? [louemy?
6.Ha xaxoii yacToTe ryauT Karymka?

PaGora 3.2.3.



1.IlpuBenuTe Bce n3BecTHBIE BaM omnpeneneHus pe3oHaHca.

2.Kak yctaHOBUTH HajmMuue pe3oHanca B nenu? [lepeuncnure Bce n3BectHble Bam npusHaki.
3.ITomyunte hopmymy, CBA3BIBAIONIYIO JOOPOTHOCTD U COPOTUBIICHHS.

4.Kakue npuyrHbl IPUBOIAT K IOTEPSIM SHEPTUU B KOHTYpe?

5.3aBUCAT JIU IOTEPU SHEPTUU OT YACTOTHI TOKA?

6.ITonyuure dpopmyiy, cBs3biBatolIyto Rpes u rL.

Pabora 3.2.4.

1.Yto Ha3pIBaeTCs COOCTBEHHOM YaCTOTOM, JOOPOTHOCTBIO, TIOTAPHUPMUIESCKIM JCKPEMEHTOM
3aTyXaHus KojeOaTeIbHOrO KOHTYypa?

2.Kakas miiockocTh Ha3bIBaeTCs (a30BOM MIIOCKOCTHIO KOJIeOaHn?

3.Kak onpenenuts norapudmMudeckuii 1eKpeMeHT 3aTyXaHusl 110 KapTHHE KosieOaHui B dazo-
BOM IIJIOCKOCTH?

Pabora 3.2.5.
1.BeiBeaute hopmynny Q = 2(2;2 :
. 4 N o .
2.Haiimute yactHoe pemenue ypasaenus | + 2yl + w3l = —g, - sin ()t, He nepexoast K KOM-
¢ 5 Q .
TleKCHbIM BeanuuHam. (Ykaszanue: pemenue | + 2yl + w3l = —g, - sin ()t cnenyeT UcKaTh

B Buje Al sin 2t + A2 cos (It.)

w w T wol 1

1 (L
3.Ilonyuure Bce paBeHctBa Q = 2M— = — = — = = == |= , ompenesoIe
¥ p Q AWr AW YT R wogCR RAC'’ pea m

JIOOPOTHOCTH KOHTYpa. B uém coctout husnyeckuii cMbICI JOOPOTHOCTH?
4.B kakux ciyyasix MOKHO FOBOPHTb, UTO KOJIEOATENbHbII KOHTYp €1abo CBSA3aH C APYTUMU
3JIEMEHTAMU CXEMBI?

Pabora 3.2.6.

1. laitTe onpesenenre TMHAMUYECKON MOCTOSTHHOM rajgsBaHoMeTpa. OT 4yero oHa 3aBHCHT U B
KaKUX €MHMIIAX YKa3bIBAE€TCS B MACHOPTE raibBaHOMeTpa?

2.Kakune pexxrMbl IBUKECHHS PAMKH BO3MOXKHBI ITpH paboTe TaJbBaHOMETPA B CTAIHOHAPHOM
pexume? B kakoMm U3 3THX peXUMOB y100HO POBOJANUTH U3MEPEHUS IOCTOSIHHOTO TOKa?
3.Kak uamensiercs ko3 GUIMEHT 3aTyXaHHsl OJBMKHOM CHUCTEMBI aJlbBaHOMETpa MpH yBe-
JMYEHNN OMHYECKOTO COITPOTUBIIEHMSI €T0 Lienn?

4 Tlouemy pamka rajgbBaHOMeTpa ObICTPO yCIIOKauBaeTcs MpH 3aMmblkanuu kioda K1 (cm. puc.
2)?

5.3aueM B MOJIFOCAX MarHuTa rajibBaHOMETpa JEIa0T BhIpe3 HMIHHApUIecKoil popmbl? (puc.
1)

6.B uém cymHOCTh OaITMCTHYECKOTO pexrMa paboThl rajgsBaHomerpa? JlaiiTe onpeneneHue
0aJUTMCTHYECKON MOCTOSIHHOM rajlbBaHOMETPA.

7.Ilpu kakux yclOBHSX MEpBBIA OTOPOC rajgbBaHOMETpa, paboTaOLIEro B OAJUIMCTHUYECKOM
peXUMe, MaKCuManeH?

8.Brienute GopMyny @ = @4 e%0/4,

9.I1pu 3Hauenusix R > 10Rkp Bo3MoxHO oTKJIOHeHUE Tpaduka 1/602 = f[(Ro + R)2] ot
npsiMoid. Uto crienyer yuaecTsb A 00bSICHEHUS 3TOTO OTKJIOHEHUS?

Pabora 3.3.1.
1.Hapucyiite 1 0OBSICHHTE CXEMBI U3MEPECHHS YIACIBHOTO 3apsia dJIEKTPOHA METOJIOM Mar-
HUTHOU (DOKYCHPOBKHU U METOJOM MarHeTpoHa.



2.00BsCHATE IPUHIIUII ISHCTBHS SJIEKTPOHHO-IYYeBOU TPYOKH ociiiiuiorpada.
3.00bsAcHUTE IPUHIUI PabOThl MIJLTUBEOEpPMETPA.
4 Tlouemy B METO/Ie MAarHETPOHA UCIIONB3YETCS aHOJ U3 TPEX LMIMHIPOB, a HE U3 OJHOTO0?

Pabora 3.3.2.

1.Hapucyiite xauecTBeHHBbIE I'paduKU pacrpeaeieHus notenuuana V (r) Mexmy KaTogoM H
AHOJIOM: &) MIPH HYJIEBOI Pa3HOCTH MOTEHIIMAIOB MKy KaTOJIOM U aHOJI0M; 0) mpu OOJIBIIONMN
pPa3HOCTH MOTEHLIMAJIOB (PEKUM HAChIIIEHUs TOKa Auoza). OObACHUTE 3TU paclpeeeHHs.
2.KauecTBeHHO M300pa3uTe 3aBUCUMOCTh TOKa AMOJa OT HAIMPSKEHHsI Ha aHOJIE B 00JIaCTH OT
OTpULATENIbHBIX HanpshkeHui Va 1o 60abmux nonoxurenbHbix. [lokaxute Ha 3TOM rpaduke
Y4aCTOK HaMpsHKEHUH, IPU KOTOPBIX BBIMOJHAETCS «3aKOH TPEX BTOPHIX». UeM 00bACHAIOTCS
OTKJIOHEHHS OT 3TOT0 3aKOHA MPU MaJbIX U OOJBIINX HAMPSIKEHUSIX HA aHOJe?

3.Kak BnusieT TOK Hakaja KaToJa Ha TOK AMOJAa IMPHU HEU3MEHHOM HaIpsDKEHUU Ma aHone?
[TprBOAXT JIK 3TO K MOTPEUTHOCTH U3MEpEHUs e/m?

Pabora 3.3.3.

1.ITouemy He crneayeT BbIOMpaATh KaIlIM CIMIIKOM OOJIBILIOTO M CIMIIKOM MaJIEHBKOI'O pa3-
Mmepa?

2.Kakune HanpspkeHUs! COOTBETCTBYIOT ONTHMAIBHBIM YCIOBHAM onbiTa? [IpuBenure pacyérs
(em. . 1).

3.Hapucyiite rpaduk 3aBUCUMOCTH CKOPOCTH KaIUIX B [10JI€ CHIIBI TSHKECTH OT BpEMEHU U yKa-
JKUTE Ha HEM BpPEMsI U ITyTh PEIaKCALIUH.

4.3Has mapaMeTpbl YCTaHOBKH, OLIEHUTE EMKOCTh KoHJeHcaTopa C U BpeMsi €ro pa3psaku de-
pe3 conportuiieHne R (mmomanps miactun = 20 cm2).

5.Kakue emé cnocoObl u3MepeHus 3apsaa JIeKTPOHa BaM U3BECTHBI?

Pa6ora 3.3.4.

1.Kakue BemiecTBa Ha3bIBAIOT JUAJIEKTPUKAMHU, NMPOBOJHUKAMH, MOJYNPOBOAHUKaMHU? Uem
00BSICHAETCS pa3IMyie uX IeKTpUUECKUX CBOMCTB? Kak 3aBHCHT OT TeMmnepaTypbl IPOBOAU-
MOCTb METAJIJIOB U MOJIYIPOBOAHUKOB?

2.JlaiiTe onpeesieHne KOHCTaHThl XoJuta. Kak 3aBUCHT KOHCTaHTa XoJIIa OT TeMIIEPaTyphl ¥
METaJUIOB U MOIYITPOBOJHUKOB?

3.3aBHCHUT I pe3yNbTaT U3MEPEHUsT KOHCTAHTHI X0JIJIa OT TeOMETpHH oOpasma?

4. Kak yctpoen muiiueOepMerp? 3aBUCAT JIM €ro MOKa3aHUsI OT CONPOTHBIIEHUSI U3MEpH-
TeNbHON KaTymku? KakuM 10KHO OBITh 3TO CONMPOTUBIIEHUE MO CPABHEHUIO C CONIPOTHUBIIE-
HUEM KaTylIIKu npulopa: O0JIbIIMM UIH MaJIEHbKUM?

5.IlonyunTe BBIpa’keHHWE KOHCTAHTHI XOJUIa JAJI MaTe€pHalioB C JIBYMSI TUIIAMU HOCUTEJEH.
[Ipu BBIBO/IE HCTIOJIB3YHTE YCIOBUE PABEHCTBA HYJIIO ONIEPEYHOTO TOKA.

PaGora 3.3.5.

1.Kakue BemiecTBa Ha3bIBAIOT JUAIIEKTPUKAMH, MPOBOJHUKAMHU, MOTYMPOBOAHUKAMU? Uem
OOBSCHSICTCS pa3IUUKe UX PIEKTPUUECKUX CBOMCTB? Kak 3aBHCHUT OT TeMmepaTyphl TPOBOIH-
MOCTb METAJJIOB ¥ MOJIYITPOBOAHUKOB?

2.Jlaiite onpenenenrne KOHCTaHTHI Xoiuta. Kak 3aBUCHT KOHCTaHTa XoJja OT TeMIEepaTypsl ¥
METAJIJIOB U TTOYIIPOBOTHUKOB?

3.3aBUCHUT 1K pe3ybTaT U3MEPEHUSI KOHCTAHTHI X0Jia OT TeoMeTpuun oOpasia?

4.Kax yctpoeH mumuBeOepMerp? 3aBUCAT JIHM €r0o MOKa3aHWUsI OT CONPOTUBIEHUS U3MEpH-



TeNBHOM KaTymku? KakuM JOmKHO OBITH 3TO COMPOTHBIICHHUE IO CPABHEHHUIO C COMPOTHBIIC-
HUEM paMKH MprOopa; OOJIbIINM MM MaJIeHbKHM?

Pabora 3.3.5.

1.Wccnenyiite ypaBHEHHUsI ABU)KEHUS 3JIEKTPOHOB B NIPSMOYTOJIbHON IJIACTUHKE. 3aBUCUT JIU
COIIPOTUBJICHUEC IIJIACTUHKHU OT MHAYKIIMU MarHuTHOT'O moJist?

2.Ilosicaute kayectBeHHO (0e3 (opmy:), MOYEMY COMPOTHUBIICHHUE O00paslia 3aBUCHT OT Mar-
HUTHOTO TIOJIS.

Pa6ora 3.4.1.

1.00bscHUTE CYyTh METO]a H3MEPEHUS MATHUTHON BOCIIPUMMYHUBOCTH.

2.Hanumure BeIpayKeHUs JJI1 MAarHUTHOMW CHUJIBI, IEHCTBYIOIIEH Ha 0Opasell, TOMEIIEHHBINA B
HEOJHOPOTHOE MAarHUTHOE TI0JIE.

3.Kak MOXHO yOeIUThCS B OJTHOPOJTHOCTH MJIM HEOJHOPOJHOCTH MAarHUTHOTO IOJISl B 3a30pe
3JIEKTpOMaruHura’?

4.Kax mpoBepUTh IKCIEPUMEHTAIBHO, BIUSET TM HAMAarHUYEHHOCTh BECOB Ha PE3YJIbTATHI U3-
MEPEHUSI MarHUTHON BOCIIPHHUMYHBOCTH?

Pabora 3.4.2.

1.Kak 0OBSICHUTH SIBJICHUS Mapa- U TUaMarHeTU3Ma ¢ MOJICKYJIIPHON TOYKH 3pEHUS?

2.Yewm oTiim4aroTcs mapa- u GeppoMarHeTHKU B OTCYTCTBUE MATHUTHOTO TOJIs?
3.Chopmynupyiite o01mmii Gu3ndecKkuii MpUHINIL, OOBSCHSIONIN SIBICHUE JUaMarHeTH3Ma.
4.KadgectBeHHO n300pazute Ha oxHom rpaduke B(H) mis mapa-, nua- u peppomarHeTrka.
5.Kakoii BKJIaJ] B MATHUTHYIO BOCIIPHAUMYHUBOCTH 00pa3iia BHOCUT MPOBOIUMOCTD T'aOJTMHUS?
Kak cBsi3aH 3TOT BKJIAJl ¢ pa3MepoM KPYITUHOK, YACTOTOW M yJEIbHON MPOBOJUMOCTRI0? 3a-
BHCHT JIM 3TOT BKJIAJT OT TeMnepaTypbl? OTeHUTE 3TOT BKIIAJ U KPYITUHOK pazmepoM 0,5 M.

Pabora 3.4.3.

1.Yem oTaMUaIOTCS aTOMBI Mapa- U AWAMarHeTHMKOB IO MarHUTHBIM XapaKTEpUCTUKAM B OT-
CYTCTBHE MarHUTHOTO MOJs?

2.Kak U3MeHAI0TCS XapaKTepUCTUKH BEIeCTBa NMpH (a30BBIX MEepexoiax MepBOro U BTOPOro
pona?

3.Kakue 1Ba KOHKYpHPYIOIIUX B3aUMOJICHCTBUS MEX/ Ty aTOMaMH XapaKTepHBI JUIst heppomar-
HUTHOTO BellecTBa’?

4. Ha ogHom rpaduke KauecTBEHHO M300pa3uTe HavyalbHble KpuBble HamarHnuusanus B(H)
Uit peppoMarHeTuKa npu TpEX TeMIepaTrypax: KOMHATHOM, OoJiee BRICOKOH M TeMIeparype
BbIlie Touku Kropu. Ykaxure Ha ocu H, rae nexur o0i1acTb, COOTBETCTBYIONIAs YCIOBUSAM
HACTOSIICH pabOTHI.

Pabora 3.4.4.

1.ITouemy pexomMeHyeTCsl HAUMHATH 00XO/ METJIH ¢ HachIIIeHHs oOpa3ua?

2.HOJ’Iy‘-II/ITe BBIPAXCHUC, CBA3BIBAIOIICC OTKIIOHCHHUE paMKHU I'aJIbBAHOMETPA U UBMCHCHHUEC NH-
nykiuu obpasua. [Ipu kakux ycrnoBUsiX CIpaBeAIuBO 3TO COOTHOIIEHHE?

3.ITomp3ysich TEOpEMOI O IUPKYIISIHAN, TOTYIUTE POPMYITY IJIsl HAMPSHKEHHOCTH MAarHUTHOTO
10JIS1 B JUINHHOM COJIEHOMJIE.

PaGora 3.4.5.



1.ITpu kakoi Gpopme oOpa3oB, MOMEMEHHBIX B OJTHOPOIHOE MarHUTHOE T10JIe, UX HaMarHu-
YEHHOCTh TIOCTOSIHHA 110 BceMy 00BbEMY?

2.IToueMy st HAOJIFOICHUS TIETIIM TUCTEPE3NCA HCIIONIB3YIOTCS 00pa3ilbl B BHIE TOPA, a HE B
BUJIE CTEPXKHS?

3.Ilouemy npu KanuOpOBKE TOPU3OHTAIBHON OCH OCIHIUIOrpada HE0OXOAUMO OTKIIOYATh
HaMarHMYMBAIONIYI0 0OMOTKY?

4.01ueHnTe NOTPEeIHOCTh, KOTOpasi BO3HUKAET IIPU U3MEPEHUHU MHAYKUuU B, ecnu usmepu-
TEeJIbHAS KaTyIIKa HEIUIOTHO HaJeTa Ha oOpasell; HallpuMep, €Clii 00pa3ell 3aHUMAaeT BCETo
IIOJIOBUHY OXBAaTbIBAEMOM €10 IUIOLIAIH.

Pabora 3.4.6.

1.ITonyuuTe ycrmoBue Bo30yKaeHus koynebanuii (3), Korjaa HHIAYKTUBHOCTh MEHSIETCS 110 Tap-
MOHHYECKOMY 3aKOHY:

L =Ly[1—msin(Qw,t)].

Hanummre 3akoH u3MeHeHus ToKa, BO30Y>KJIaeMOro B KOHTYpE.

2.IloueMy B HaieM cilydae HHAYKTUBHOCTH MPONOPIHOHANTbHA TuddepeHInaTbHOM MarHUT-
HOM MPOHUIIAEMOCTH?

3.Hapucyiite kauecTBeHHBIN rpaduk 3aBUCUMOCTH WK OT BETHMYUHBI IIOAMAr HUYHMBAIOIIIET O
TOKA IS TIETJIM TUCTEpe3uca, N300pak€HHON Ha puc. 1.

4. Ha xakux emi€ yactorax (B MPHUHIIUIE) MOTYT BO30YXIaThCsl KOJIeOAHUS B KOHTYpE Iapa-
METpOHa NP OOJIBIINX U3MEHEHUSX UHIYKTHBHOCTH?

Pazpen S.

1.ITpu kakux yclIOBUSIX BO3HUKAET Ia30BbIi pa3pan? OT Kakux mapaMeTpoB Ia3a 3aBUCUT I0-
TEHILIMAJ 3KUTAHUs TA30BOTO pa3psiaa?

2.ITonw3yscek kpusoii [lamena (puc. 5.5), onpenenure HAMPsSHKEHHOCTD SJIEKTPUIECKOTO TOJIS,
IIPU KOTOPOM MPOUCXOAUT MPoOOH BO3AyXa MPU aTMOC(HEPHOM JaBICHUU.

3.Urto Takoe nebGaeBCKUil paaryc SKpaHHPOBAHUS?

4.JlaiiTe onpeneneHne NOHITHS MIa3Ma.

5.ITouemy noTeHnMaN 30H4a, HOrPY>KEHHOTO B MJIa3My U OTKIIOUEHHOTO OT UICTOYHHUKA MHUTa-
HU, OKa3bIBA€TCS OTIMYHBIM OT MOTEHIIMAJIa OKPY>KAOIIEeH M1a3mMbl?

6.Yem onpenensercs BeIMUMHA 30HA0BOIO TOKA HACHIIIEHUS ?

7.Yem onpenensercs Temreparypa 3JeKTPOHOB U HOHOB B I1a3Me?

Pabora 3.5.3.

1.Kakwue konebaHus HA3bIBAIOTCS PeIaKCAIMOHHBIMU?

2.0T KakuX mapaMeTpoB Tra3a 3aBUCUT HAMPsHKEHUE 3aKUTaHUS CTa0MIIOBOJIbTA?

3.ITouemy HampspKEHHUE TalIeHHs] CYIIECTBEHHO MEHbIIIE HAMPSIKEHUS 3aKUTaHus?

4.Kax 1o BOIbT-aMIIEpPHON XapaKTEPUCTUKE CTAOMIOBOIBTA U U3BECTHBIM IMapaMeTpaM I'eHe-
paTopa HalTH TOK B JJaMII€ B CTALIMOHAPHOM pexume?

5.UT0 Takoe KPUTHIECKOE COTIPOTUBIIEHNE PETIaKCAIIHOHHOTO0 TeHepaTropa? OT 4ero OHO 3aBU-
cuT?

6.IToyemMy KpUTHYECKOE COTPOTUBIICHUE 3aBUCUT OT BEJIWYMHBI HanpspkeHus: U Ha BXojie re-
Hepatopa? PaccMmotpute puc. 3.

7.ITouemy npu Maiol EMKOCTH KoJieOaHHsI HE BOSHUKAIOT (JlaMIia HE TacHET) Jaxke nmpu R >
Rxp? Ouenure «MajiocTb» EMKOCTH, CPABHUB BPEMsI PEJIAKCALIMM U BPEMS I€UOHU3ALIMH.

Pabora 3.6.1.
1.Hapucyiite cnektpsl F(w):



a) OECKOHEYHO JJIMHHOW CUHYCOMW/IBI;

0) cuHyCOUIBl KOHEYHOH JITHHBL;

B) NIEPUOJIMYECKOMN MTOCIIEI0BATEILHOCTH 1[yTOB;

I') IEPUOJUYECKON NIOCIEA0BATENBHOCTH NPSIMOYIOJIbHBIX UMITYJIbCOB;

1) OJTHOTO IIyTa;

€) OZHOI'0 IPSIMOYTOJIBHOTO UMITYJIbCa.

2.Kak U3MEHHTCS CIIEKTP MEePUOTUICCKON MTOCIIEeIOBATEIEHOCTH IPSIMOYTOJIbHBIX HMITYJIBCOB,
ecyi yopaTh KaXKIbIii BTOpoit uMIyabc? Kak BBITTISAUT CIEKTP, €CIM MOBTOPSITH ATY MPOIIe-
ypy, IOKa HE OCTAaHETCS OJAMH UMITYJIbC?

3.Haiigure crmekTp CHHYCOMAANBHBIX KoJeOaHWi, MOAYIMpOBaHHBIX Mo (ase: f(t) =
Ay cos(wt + mcosNt), cantas m << 1. CpaBHHTE CO CIIEKTPOM CHHYCOHIIBI, MOIYJIHPO-
BaHHOM 110 aMILIUTY/IE.

Pabora 4.1.1.

1.ITokaxkute, 4TO €CIM PACCTOSHUE MEX]Y IIPEIMETOM U SKpaHOM IpeBbliiaet 4f, To u3oopa-
JKEHHE Ha DKPaHE MOXKET OBITh MOJYYCHO MIPH JABYX PA3THYHBIX MOJOKEHUSIX JTUH3HI.
2.01MImmTe METOIMKY U3MepeHUs (DOKYCHBIX PACCTOSIHHI OTPUIATEIIBHBIX JIMH3.

3.[laiiTe onpezeneHus TIaBHBIX (POKYCOB, (POKYCHBIX PACCTOSHUN M TIABHBIX IUIOCKOCTEH
CJI0’KHOM EHTPUPOBAHHOM ONTHYECKON CUCTEMBI.

4.0npenenute TpagUUECKH TOJI0KEHNE TJIABHBIX TUIOCKOCTEH CHCTEMBI, COCTOSAIICH U3 ABYX
TOHKUX JIMH3 — COOMparoiei u paccerBaroLIeil, - ¢ U3BECTHBIMU (DOKYCHBIMU PACCTOSHUSIMU
U PACCTOSIHHEM MEX]1y HUMHU.

5.Maiite onpenenenHus chepruuecKoil 1 XpoMaTHIEeCKOH abeppanuil.

6.00mscHUTE, TOUeMy cheprueckas abepparus 3aBUCUT OT TOTO, KAKOH CTOPOHOH IIIOCKOBBI-
MyKJj1asi JIMH3a oOpaleHa K HCTOYHUKY.

4. Kputepuu oneHMBaHUA

[To pe3ympTaTam MOArOTOBKH paboTy BeicTaBisieTcst oT 0 10 10 6aioB coryiacHO YpOBHIO MOJTO-
TOBKH cTyzaeHTa. [1o pe3ynbratam caauu BeicTaisieTcs ot 0 1o 10 6amioB coriacHO ypOBHIO MOJ-
TOTOBJIEHHOTO OTUYE€TA M 3HAHWH CTyneHTa. M3 momyueHHbIX 0auioB 3a KKyl paboTy paccuu-
THIBae€TCS CPEIHUN Oa

Orenka Bamnsl
10
OTJINYHO 9
8
7
XOpOLIO 6
5
4
yIIOBJIETBOPUTEIHHO 3
HEY/I0BJIETBOPUTEIHHO i

W3 monmydeHHBIX 0a/UIOB 32 KXY pabOTy pacCUMTHIBACTCS CPEAHHI Oaii, KOTOpPBIH ompee-
JIAET OLCHKY 3a 3a4ET.

Onenka «oTau4Ho (10)» BbICTAaBISIETCS CTYAEHTY, TTOKa3aBIIEMY BCECTOPOHHUE CHCTEMATH3UPO-
BaHHBIC TTTyOOKHE 3HAHUS yueOHOM MporpaMMBbI U 3a €€ MpeieiamMu, a Takke YMEHHUE YBEPEHHO
MPUMEHSATH UX Ha TIPAKTUKE MPHU BBITIOJIHEHUH U CJIa4e J1a00paTOPHOU pabOTHI.



Ornerka «oTan4Ho (9)» BBICTABISIETCS CTYACHTY, MIOKA3aBIIEMy BCECTOPOHHUE CHCTEMATH3HPO-
BaHHbIE NTyOOKHE 3HAHUS y4eOHOM MPOrpaMMbl U YMEHUE YBEPEHHO IPUMEHSTh UX Ha MPAKTHKE
IIPU PELIEHUH HECTaHIaPTHBIX 3a]1a4.

Onenka «oTJaM4HO (8)» BBICTABIIAETCA CTYACHTY, TOKa3aBIIEMY BCECTOPOHHHE CUCTEMAaTU3UPO-
BaHHbIE NTyOOKHE 3HaHUS y4eOHOM POrpaMMbl U YMEHUE YBEPEHHO IPUMEHSTh WX Ha MPAKTHKE
IIPY BBIMOJIHEHUH U cJjaue J1adopaTopHOi paboThl, OJJHAKO JOIYCTUBIIEMY HEKOTOpPbIE HETOYHO-
CTH IIPU OTBETE.

OreHka «xopouio (7)» BBICTaBISICTCS CTYJCHTY, €CJIM OH IPOJIEMOHCTPHUPOBAJI TBEP/IOE 3HAHKE
yBEpEHHOE TOHMMaHKHe MaTepuana yueOHOH IporpaMMbl U yMEHHE CBOOOJHO NMPUMEHSATh (HpU3H-
YeCKHEe 3aKOHBI Ha MIPAKTUKE MPU BHIINOJIHEHUH U caue JIabopaToOpHOU pabOTHI.

OrneHka «xopouio (6)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOAEMOHCTPHPOBAI TBEPJOC 3HAHUE
MmarepHuaia y4eOHOU MporpamMMbl M yMEHHE NMPUMEHATh (U3NYECKHUE 3aKOHbI HA MPAKTUKE IMPH
BBINIOJIHEHUU U caue JIabopaTOpHOU paboTHl.

Orerka «xopomo (5)» BbICTABIISIETCS CTYICHTY, €CJIH OH MPOIEMOHCTPUPOBAIT TBEPAOE 3HAHUE U
MOHMMAaHHE MaTepHualia ydeOHOI MporpaMMbl U YMEHUE TPUMEHSTh (U3MUYECKUE 3aKOHBI Ha TPaK-
THKE MIPU BBITIOJIHEHUH U CZIa4€ JIA00PaTOPHOU paboThI, OJTHAKO AOMYCTHII IIPU OTBETE Psii TPYOBIX
HETOYHOCTEH.

O1ieHKa «y/10BJIE€TBOPUTENIBHO (4)» BBICTAaBISICTCS CTY/ACHTY, IOKa3aBIIeMy (GparMeHTapHbIi xa-
paxTep 3HaHMU, JOMYCKABIIEMY HETOYHOCTH B ()OPMYITHMPOBKE OCHOBHBIX 3aKOHOB M Oa30BBIX T10-
HATHH, HO IIPU 3TOM MPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTh BBITIOJIHATH OCHOBHBIE 3a/1aHUS IPU
BBITIOJIHEHUH U cJ1aue JIabopaTopHOi paboTHI U BiIaJeHHEe OCHOBHBIMU pa3/ieiaMu yu4eOHOI mpo-
rpaMMbl, HEOOXOUMBIMHU IS AaJIbHEHUIIero 00yueHHs.

OtreHKa «ya0BJIeTBOPHTENBbHO (3)» BBICTABISIETCS CTYICHTY, MOKA3aBIIEMy CHJIBHO (pparMeH-
TapHBIA XapaKkTep 3HAHUH, JOMyCKaBIIEMY TPYObIe OMUOKHU B (HOPMYTHPOBKE OCHOBHBIX 3aKOHOB
1 0a30BBIX MMOHATHUH, HO IPU 3TOM IIPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD ITPH ATOM MPOJEMOH-
CTPUPOBABIIEMY CIIOCOOHOCTH BBHITIOJIHSITH OCHOBHBIE 33JJaHUS TIPU BBHITIOJTHEHUH U cllaue Jlabopa-
TOpHOU pabOoTHI U BiaJIeHHE OCHOBHBIMU pa3jieflaMi Y4eOHON MporpaMMbl, HEOOXOAUMBIMU IS
JabHENIEero o0y4yeHusl.

Ol1leHKa «HEeY/0BJIeTBOPUTEIbHO (2)» WK «HEYT0BJeTBOpHUTENLHO (1)» BhICTaBIsIeTCS CTY-
JICHTY, KOTOPBIA HE 3HAeT 3HAYUTEIBHYIO YaCTh OCHOBHOTO COJICp)KaHHs POTPaMMBbI, CUCTEMa-
TUYECKH JIONyCKAeT IrpyOble OMIMOKH Mpu GOPMYIUPOBAHUN OCHOBHBIX (PM3MUYECKUX 3aKOHOB
WM HE CITIOCOOEH KOPPEKTHO MPUMEHSTh (PU3NYECKUE 3aKOHBI JaXKe JUIsl PEIIeHHs MPOCTHIX 3a-
nad.

5. MeToauyeckue MaTepuaJibl, onpeaesiiolue npoueaypbl oneHMBaHUA 3HAHUH, YMEHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

3adeT B KaXKJIOM CEMECTPE TIPOBOIUTHCS 110 UTOTaM TEKYIIEH yCreBaeMOoCTH (pe3yabTaTaM

ca4yn J1a00paTOPHBIX PaboT)



