degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: OOmas ¢usmka: 1abopaTopHbIil pakTuKyM. YacTs 3
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: VYrpasneHue HHHOBAIMAMU B OM3HECE

®dusTex-1kojaa OM3HeCa BEICOKUX TEXHOIOTHI
kadenpa oomeit Gu3nku

Kypc: 2

KBaJU(PUKAIMA: Oakanasp
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[Iporpammy coctaBuiu:

B.B. YckoB, JOIEHT, IOIICHT
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N.C. YOnun, kauj. ¢pus.-Mar. HayK, JOIEHT
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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
(hopMupoBanre 0a30BBIX 3HAHWU M0 Qu3uKe M yMeHHs paboTarh B j1ab0OpaTOpuu Ui NajdbHEHIIero
WCIOJNB30BaHUSI B JIPYTHX JWCIWIUIMHAX €CTECTBEHHOHAYYHOTO COJCpKaHus; (HOpMHUpOBaHHE
KYJIBTYpPBl 3KCIEPUMEHTa, HCCIIEIOBATeIbCKIX HABBIKOB M CIIOCOOHOCTH TPUMEHSTH 3HAHUS Ha
MPaKTHKE.

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-2.2 TIIpoektupyer peuieHHe KOHKPETHOW 3a7aqu
MpOEKTa, BBHIOMpas ONTUMAJIbHBIA CHOCOO €e pelIeHus,
UCXOZsl U3 NEMCTBYIOIMX NPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

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-2.1 ®opMynupyer COBOKYNHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTHKEHUE. Omnpenensier
OXKUJaeMbI€ PE3YyNbTaThl PEIIEHHUS TOCTABICHHBIX 3a]1a4

OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B HaMe4JaTh MyTH €€ PeIICHHUs

obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-4.1 Brmageer weromaMu Hay4HOrO T[IOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMAalKU NPU PElICHUH

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUS U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpopMaIun

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DPU3UKH




[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCIIEPUMEHTHI (B N30paHHOM
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKHUE ¥ IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[MK-1.2 Mmeer myOokoe 3HaHWE W TMOHHMaHHE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.6 3HaeT OCHOBHBIC MpaBWia TOBEACHUS U PaOOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

[IK-1.7 Coocoben omeHuBath TpedyeMbie pecypchl
(MarepuanbHbIE ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Bnageer HaBbikamMu pPabOTBI C COBPEMEHHBIMH
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUTSl HAyYHBIX pacyeToB

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW peMETHOM 00IacTH

[MIK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX TIOIXOJOB M  yMEHHUE
OLICHMBaTh TOYHOCTh HPUOTMKEHHBIX AHAIUTHYECKHX
METO/IOB BBIYMCIICHUMA

[IK-3.3 YMmeeTr npon3BOANTE OLEHKY TOYHOCTH UYHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB U o0beMma
TpeOyeMBIX BHIYHCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1IK-4.1 3naer yncneHHbIe MOPAIKH BEITUYHUH, XapaKTEPHbIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPELIHOCTH  M3MEPEHUH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HaTh:

- METOJUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.
YMETB:

- paboTarh ¢ COBpEMEHHBIM U3MEPUTEILHBIM 000PYIOBAHUEM;

- TIPaBWIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.
BJIaJIETh:

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

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

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Casur (a3 B uenu MepeMEHHOro TOKa. ] 10
Pe3onanc HanpspkeHuil. Pe3oHaHc TOKOB.
2 Nzyuenue anekTprueckux Konebanui 8 10
3 N3mepenne MarHuTHOTO MO 3eMITH 8 10
4 N3ydenre MarHUTHOTO THCTEpE3HCa 8 10
5 N3yuenne  CHEKTpPOB  3JIEKTPUYECKHX ] 10
CUTHAJIOB
Hroro yacos 40 50

[ToaroroBka k sK3aMeHy

0 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (Ocennwii)

1. Casur (a3 B nenu nepeMeHHOro Toka. PezoHanc HanpshkeHuil. Pe3oHanc TOKOB.

W3y4yeHne BIMSHUS aKTHBHOTO CONPOTHBIICHUS, MHIYKTHBHOCTH M EMKOCTH Ha CABHT (a3 MEXIy
TOKOM W HalpsDKEHUEM B LIETIH NIEPEMEHHOTO TOKa. VccienoBanne pe30HaHCOB HANPSIKEHUH U TOKOB
B IIOCJICIOBATEIbHOM M B MapajjiebHOM KOJIeOaTeIbHOM KOHTYPAaxX C H3MEHAEMOH EMKOCTBIO,
MOJyYeHHE aMIUIUTYIHO-4aCTOTHBIX U ()a30BO-4aCTOTHBIX XapPaKTEPUCTHK, ONPEACICHUE OCHOBHBIX
[1apaMeTpoB KOHTYPOB.

2. Nzyuenue snekTpuyuecKkux KonebaHuit

OmnpeneneHue TOPU3OHTAIBHOM COCTABISIOMIEH MAarHUTHOTO TMOJS 3eMJIM, M YCTaHOBJIICHHE
KOJIMYECTBEHHOTO COOTHOILICHHUS MEXAYy COUHHLIAMHU DBICKTPUYECKOr0 TOKA M HANPSIKCHUS B
cucreMax CHU u CI'C. M3yuyenne dIMeKTPOCTATUISCKUX TOJICH MPSIMOYTOIBHOTO Kabelns, TIOCKOTO
KOHJIEHCATOPa, YeThIPEX 3apsLKEHHBIX HWIMHAPOB Ha 3JIEKTPONPOBOIHOM Oymare.

3. 3mepenune MarHuTHOTO TIOJIS 3eMITH

UccnenoBanne 3aBucumoctu JAC Xomna OT BEIMYMHBI MAarHUTHOTO TOJS MPHU PA3JIMYHBIX TOKaX
yepe3 oOpasen A omnpenesieHus KOHCTaHThl Xoiia. M3mepeHue MOABMKHOCTH M KOHLIEHTPALUU
HOCHUTENIEH 3apsja B NOIYNPOBOAHMKAX M MeTauiax. V3MmepeHue 3aBHUCHUMOCTH CONPOTHBICHHS
MOJTYIPOBOJHUKOBBIX 00pa3I0B pa3InIHON (POPMBI OT MHIYKIIUH MarHUTHOTO TIOJIS.

4. V3yuenue MarHuTHOTO TUCTEpE3Hca

W3y4yeHue netenb rHCTepe3nca PasiIMYHbIX (EPPOMATHUTHBIX MATE€PUAIOB B MEPEMEHHBIX MOJAX.
U3mepenne HavyaabHOW KpHUBOM HaMarHW4MBaHUS (EPPOMATHETHKOB U NPEACIbHOM MeTIn
rucTepesuca A 00pas3oB TOPOUAATBHONW (OPMBI, M3TOTOBICHHBIX U3 YHCTOTO JKeJe3a MU CTallu.
Uzyuenune napaMmerpuueckux kojaeOaHuil B JIEKTPUUECKON LETIH.

5. I/I3y‘lCHPIe CIICKTPOB JJICKTPUYCCKUX CUTHAJIOB

I/I3yLICHI/Ie CIICKTPAJIBHOIO COCTaB T CPUOAUYCCKHUX  IJICKTPUUCCKUX  CHUTHAJIOB. I/IsyquHe
BO3MOKHOCTH CHHTE3UPOBAHUA MNCPUOANYICCKUX OIJICKTPUUCCKUX CHUIHAJIOB IIPpHU OrpaHU4YCHHOM
Ha60pe CHCKTPAJIBbHBIX  KOMITOHCHT. O3HaKOMIIEHHE C OCOOCHHOCTSIMU pacnupoCTpaHCHUA
OJICKTPOMAriuTHBIX BOJIH B BOJIHOBOJC, anr[apaTypoﬁ n METoOAaMH HM3MEPCHUS OCHOBHBIX
XapPaKTCPUCTUK IMMPOTCKAIOIIUX IIPHU 3TOM ITPOLCCCOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



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.
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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

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOW 3a7aqu
MpOEKTa, BBIOMpAas ONTHUMAJIbHBIA CHOCOO ee pelIeHus,
UCXOZsl U3 NEUCTBYIOIUX INPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

VK-2.1 ®opMynupyer COBOKYNHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.3 CnocobeH ompenensits TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMAlMU TPHU PEICHUH
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpaHEHUS U

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun
I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,

3aKOHaMHU U TCOPUAMU COBpeMeHHOﬁ (1)I/I3I/IKI/I

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

[IK-1.6 3HaeT OCHOBHBIC MpaBWJia TOBEACHUS M PabOTHI B
COBpPEMEHHOH Hay4HO 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MatepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBE/ICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnageer HaBblkKamMH pPabOTBI C COBPEMEHHBIMH
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsuiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHNs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U  yMEHHUE
OLICHUBAaTh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

[IK-3.3 YmMmeer npou3BOAUTH OIEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  MCIIONB3yeMBbIX  ajJrOPUTMOB H  00beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[MK-4 CriocoOeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1IK-4.1 3Haer yncieHHbIC TOPSIKA BEJINYHMH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMeEeT
MPOU3BOAUTH  OLICHKY  MOTPELIHOCTH  H3MEpPEHUH W
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare nzyuenust aucuuiuiniel «O01mas gusuka: JadoparopHelid npakTUKyM. YacTe 3» oOydaromuiics

JOJIKCH:

3HATh:
- METOIUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.



yMeThb:

- paboraTh C COBpEMEHHBIM HU3MEPUTEIBHBIM 000PYIOBaHUEM;
- TpaBWIBHO 00pabaThIBaTh MOMYyUYCHHBIE SKCIIEPUMEHTAIbHBIC JaHHBIC.
BJIaJeTh:

HaBbIKaMH pa6OTLI C COBPCMCHHBIM U3MCPUTCIIbHBIM O60py,I[OBaHI/IeM;
OCHOBHBIMH MAaTEMAaTUYCCKUMH UHCTPYMCHTAMU, XapaKTCPHbIMU JIA 3a/1a9 MCXaHUKH.

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

1. TTpu kako#t opme 0Opa3IoB, MOMEMIEHHBIX B OJIHOPOJHOE MATHUTHOE T0JIe, UX HaMar-Hu4eHHOCTh
MTOCTOSIHHA TI0 BceMy 00bEMyY?

2. Ilouemy nansi HaONIOACHMA METIIM THCTEPE3UCa UCIOJIB3YIOTCS 00pa3lbl B BHJIE TOpa, a HE B BUIC
CTepKHS?

3. Tlowemy mpu KanmuOpOBKE TOPH3OHTAILHOW OCH ocnuuorpaga HE0OXOAMMO OTKIOUYATh
HaMarHU4MBaIOLIyI0 0OMOTKY?

4. OueHute MOTPEIIHOCTh, KOTOpas BO3HUKAET NMPH W3MEPEHUU WHAYKIUH B, ecnu mamepu-renapHas
KaTyIlIka HEIUIOTHO HajaeTra Ha o0Opasel; HampuMmep, eciii oOpasel] 3aHMMaeT BCETO IOJOBUHY
O0XBaTbIBA€MOM €10 IIOIIAJIH.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Pabora 3.1.1.
1.IIpuBeaure popmyiry mis OIS TOYSYHOTO MATHUTHOTO JTUTIONS.
2.Iloxyunte GopMyIy s MATHATHOTO TIOJISI B IIEHTPE KPYTOBOTO BUTKA C TOKOM.

3. Kakum H0KHO OBITH BHYTPEHHEE CONPOTHBIICHHE HMCTOYHUKA HANPSDKCHHS, YTOOBI EMKOCTB
ycrieBaJia pa3psKaThCs MEKIY 3aMbIKaHUSIMHU BUOpaTopa?

4.Mp1 u3MmepsieM He 1ojie 3eMiM, a I10J€ BHYTPH 3laHus. BiuseT jin 3T0 Ha TOYHOCTh ONpeneIeHUs
3NIEKTPOANHAMHUYECKON MOCTOSIHHOM?

5.YcTaHOBHUTE COOTHOLICHUS MEXKIY dPCTEAOM M aMIIepOM Ha METp, TayCCOM H TECJIOM, MAaKCBEIIIOM U
BeOepoM.

Pa6ora 3.1.2.

l.OI_IeHI/ITe OI_III/I6Ky, BO3HHUKAIOMIYKO BCJICACTBUC TOI'O, YTO PABHOBCCUC BCCOB YCTAHABJIMBAJIOCH IIPU
HaIIMYUKd HEOOJNBIIOrO 3a30pa MEKAy I_HTI/I(l)TaMI/I U KOHTAKTHBIMU IIJIACTUHAMH, a HU3MCPCHUA
MMPOU3BOAATC IIPU OTCYTCTBUU 3TOI'O 3a30pa.

2.IlokaxxuTe, 4YTO SNEKTPOCTATUIECKHUN BOJBTMETP MPUTOAEH A U3MEPEHHS KaK MMOCTOSHHOTO, TaK U
[IEPEMEHHOI0 HAIIPSKEHUSL.

3.IlokaxxnuTe, 4TO U3MEPEHUS I1a IEPEMEHHOM TOKE OIPEAEIAIOT UMEHHO 3G (PEeKTUBHOE 3HAYEHHE €T
HAaIpsDKeHUSI.

4. Yem OMpeACIIICTCA MHTCPBAJI 4aCTOT, B KOTOPOM MOXHO HU3MCPATH ICPCMCHHLIC HAIIPSKCHUA C
IOMOIIBIO IJICKTPOCTATUICCKOI'O BOHLTMeTpa?

Pabora 3.2.1.
1.Uto Ha3bpIBaeTCS MMIIEJAHCOM AIIEKTPUIECKON IETH?

2.Kak ckimaipIBaloTCs UMIIEJAHCHI MPU TOCTEN0BATEIbHOM U MapaljIeIbHOM COEAMHEHUU 3JIEMEHTOB
ANEKTPUIECKON T1eTn?

Pabora 3.2.2.

1.Iloyemy mokazanue BonsTMeTpa VR+L He paBHO cymMme mokazaHuil BojasTMeTpoB VR u VL? B
Hamem ciydae VR+L < VR + VL . MoxeT 11 HepaBeHCTBO UMETh APYroi 3HAK?

2.Ilouemy mpu pe3oHaHCE B CXeM€ Ha pUC. 2 JJUIMIC Ha JKpaHe ocuwuiorpada BBIpOXKAaeTCS B
npsiMyro?

3.U3 gero cknagpiBaeTCsl aKTUBHOE CONPOTUBIICHUE KaTyIIKU C CEPAECIHUKOM ?

4.TlosicHUTE IPUHLIHXI paOOTH BATTMETPA.

5.BrImonasgeTcs M ycioBue KBa3UCTAllMOHAPHOCTH TOKOB B UcTob3yeMoit cxeme? [louemy?

6.Ha xaxoii yactore ryaut Katymka?



Pabora 3.2.3.

1.IlpuBenute Bce u3BecTHBIe Bam onpenenenus pesoHaHca.

2.Kak ycranoBuTh Haiuure pe3oHanca B uenu? [lepeuncnure Bce uzBecTHble Bam mpusHaky.
3.Ilomyuute Gpopmyity, CBA3BIBAIOILYIO JOOPOTHOCTD U COMPOTHBIICHUSI.

4.Kakve mpyuuuHbI IPUBOIAT K MTOTEPSM IHEPTHUH B KOHTYpe?

5.3aBUCSAT JIM TOTEPU IHEPTHUH OT YACTOThI TOKA?

6.ITonyunre dhopmyy, cBsi3pIBaroInyio Rpes u rL.

Pabora 3.2.4.

1.Yro HazbIBaeTcs COOCTBEHHOW 4YacTOTOW, JOOPOTHOCTBIO, JOTApUPMHUUECKUM JICKPEMEHTOM
3aTyXaHHs KoJleOaTeIbHOro KOHTypa?

2.Kakas mockocTh Ha3biBaeTCs (pa3oBOi MIOCKOCTHIO KoJeOaHuit?

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

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

KOMIUIEKCHBIM BeunHaM. (Ykaszanue: 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) ,
oTIpeieNsonue T0OPOTHOCTh KOHTYpa. B uéM cocTonT Qu3ndeckuii CMbICHT JOOPOTHOCTH?

4B Kakux CiydasiXx MOXHO TOBOPUTb, UYTO KojeOaTeNbHBII KOHTYp ci1abo CBfi3aH C APYTHMMH
3IIEMEHTAMHU CXEMBI?

Pabora 3.2.6.

1.daiite ompeneneHne AMHAMUYECKOHW MOCTOSHHON TajibBaHoMmeTpa. OT 4ero oHa 3aBHCHUT U B KaKHX
€IMHUIIAX YKa3bIBaeTCs B IIacIOpTe rajabBaHoMeTpa?

2.Kakue pexxuMbl IBUKEHUSI PAMKH BO3MOXHBI TIPY paboTe TaabBaHOMETPA B CTAIIMOHAPHOM pexuMe?
B kakoM U3 3THX PEKUMOB yIOOHO MPOBOAUTH U3MEPEHHSI TIOCTOSIHHOTO TOKAa?

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

4.TTouemy paMka rabpBaHOMeTpa OBICTPO ycIIOKanBaeTcs pyu 3ambikanuu kimroda 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
0aJIMCTUYECKON MOCTOSTHHOM raJIbBaHOMETPA.

7.1Ipu KakuX yCIIOBUSX TEPBBIA OTOPOC TallbBAaHOMETPA, PabOTAIOMIETO B OAITUCTHYECKOM PEXKHUME,
MakcuMaieH?

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
CIIEITyeT Y4eCTh JUIsl OOBSICHEHHS ATOTO OTKJIOHECHUS?

Pabora 3.3.1.

1.Hapucyiite u OOBSCHHTE CXEMBbl M3MEPEHHs YACIBHOTO 3apsijia 3JICKTPOHA METOJOM MarHUTHOM
(OKyCHPOBKH M METOJIOM MarHeTpOHa.

2.00bsCHUTE MIPUHIIUT JICHCTBHSI AJIEKTPOHHO-IY4YEBOH TPYOKH ocIuniorpada.
3.00bscHUTE TPUHIUT PabOThl MUJUIUBEOEPMETpA.
4 IToueMy B METOJIc MarHeTPOHA UCIIOIB3YETCS aHOJ U3 TPEX LIMIMHAPOB, @ HE U3 OTHOT0?

Pa6ora 3.3.2.

1.HapucyiitTe kauecTBeHHBIC TpaQUKH pacnpeeicH s moTeHnuana vV (r) Mexy KaToaoM U aHOIOM: a)
NpU HYJICBOH PA3HOCTH TOTEHIMAJIOB MEXAy KarojoM W aHomoM; O) Tpu OOJbIIONW pPa3sHOCTH
MOTEHITNAJIOB (PEKUM HACBIIICHHS TOKA fro/1a). OOBACHUTE 3TH PaCIIpEICIICHUS.



2.KauecTBeHHO M300pa3uTe 3aBHCUMOCTh TOKA [MOAA OT HANpsDKCHHUS Ha aHoAe B 00JacTd OT
OTPHLIATENFHBIX HANpPSHKEHUH Va 10 OONbIINX MONIOKUTENbHBIX. [lokaxkuTe Ha 3TOM rpaduKe y4acToK
HAIpsDKeHUH, TIPH KOTOPBIX BBIIOJIHACTCS «3aKOH TPEX BTOPBHIX». UeM OOBSACHSAIOTCS OTKIOHEHUS OT
3TOr0 3aKOHA MIPH MAJbIX U OONBIINX HANPSKEHUAX Ha aHOAE?

3.Kak BrusieT TOK Hakaja Karoja Ha TOK JIM0ja P HEM3MEHHOM HanpspkeHun 1a anone? [Ipusoaut mu
3TO K MOTPEIIHOCTH U3MepeHHs e/m?

Kpurepun onennBanus

Onenka «ou4HO (10)» BbICTaBISETCS CTYIEHTY, IOKa3aBLIEMy BCECTOPOHHHE CUCTEMATH3HPOBAHHBIC
n1yOoKHe 3HaHHS y4eOHOM MporpaMMel U 3a €€ IMpeieiaMy, a TAKKe YMEHHE YBEPEHHO MPUMEHATh X
Ha MPaKTHKE [IPH BHITIOJIHEHUH U c1ade J1abopaTopHOn pabOTHI.

Ouenka «oTIMYHO (9)» BBICTABISIETCS CTYICHTY, [IOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl U YMEHUE YBEPEHHO MPUMEHATh UX Ha MPAKTUKE MPH PELICHUN
HEeCTaHAapTHBIX 3a/ad.

Ouenka «OTIMYHO (8)» BBICTABISIETCS CTYICHTY, [IOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
DIyOOKHe 3HaHHUsS Yy4eOHOHW HporpaMMbl M yYMEHHUE YBEPEHHO MNPUMEHATh HX Ha MPAKTHKE IPH
BBIIIOJTHEHUM U CZade J1abopaTOpHOM paboThl, OJHAKO JOMYCTHBIIEMY HEKOTOPbIE HETOYHOCTH IPH
OTBETE.

Ouenka «xopomo (7)» BBICTABISETCS CTYyAEHTY, €CJIM OH HPOJEMOHCTPUPOBAJ TBEPJOE 3HAHUE U
YBEpEHHOE MMOHMMAaHUE Marepuaia yueOHOM NporpaMMbl 1 yMEHHE CBOOOAHO MPUMEHSTH (GU3NUECKHIE
3aKOHBI Ha PAKTHKE TPH BHIMOIHEHUH U cllade J1a00opaTopHON paboThI.

Onenka «xopomo (6)» BBICTaBISETCS CTYACHTY, €CIM OH MNPOACMOHCTPHUPOBAJl TBEPIOE 3HAHUE
Marepuaia y4eOHOM mHporpaMmbl M yMEHHE NPUMEHATh (PU3NYECKHEe 3aKOHbI HAa IPAKTUKE IPU
BBITIOJIHEHUH U c/1aue JIabopaTopHOi paboTHI.

Onenka «xopomo (5)» BBICTABISAETCA CTYACHTY, €CITH OH IPOJAEMOHCTPHPOBAN TBEPAOE 3HAHWE U
MOHUMaHKUE Marepuaia yueOHOH mporpaMMbl U YMEHHE TIPUMEHSTh (PU3NUECKHe 3aKOHbI Ha MPAKTHKE
MpU BBIMIOMHEHWH W Cllade JTa0opaTopHON paloThI, OJHAKO JOMYCTWJI TPU OTBETE PAN TpyObIX
HETOYHOCTEH.

O11eHKa «yIOBJIETBOPHUTEIBLHO (4)» BBICTABIISCTCS CTYICHTY, MTOKa3aBiieMy (parMEeHTApHBIH XapakTep
3HAHWH, JOMyCKaBIIEMY HETOYHOCTH B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB W 0A30BBIX MOHSTHH, HO
IPU 3TOM TPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTD BBIMIOIHATH OCHOBHBIC 3a/IaHHSI ITPH BHIMOJHEHUH U
cmade jaboparopHoi pabOThI M BIQJICHUE OCHOBHBIMH pasjeiaMd  y4eOHOW MpOrpammel,
HEOOXOAUMBIMH IS TalibHEHIIero 00ydeHusI.

OmueHka «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYAEHTY, IOKA3aBIIEMY CHJIBHO (pparMeHTapHBIN
XapakTep 3HaHWH, AOMyCKaBLIEMy IpyOble OIIMOKH B (OPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO IIPU 3TOM MPOAEMOHCTPHUPOBABILIEMY CIIOCOOHOCTB MPH ATOM IPOAEMOHCTPHPOBABIIEMY
CHOCOOHOCTH BBIMOJIHATH OCHOBHBIE 33JaHMsl NPHU BHIIOJIHEHUH W chade J1adoparopHOi paboThl U
BJIaJICHUE OCHOBHBIMH pa3/ieslaMy Y4eOHOH porpaMmsbl, HEOOXOIUMBIMHU TSI JaJbHEHIIero o0y4eHus..

OrneHka «HEYJIOBICTBOPUTEIBHO (2)» WM «HEYIOBIETBOPUTENbHO (1)» BBICTAaBISIETCSI CTY/CHTY,
KOTOPBIi HE 3HAET 3HAYMTEIFHYI0 YacTh OCHOBHOTO COJCpP)KaHUs IPOrPaMMBI, CHCTEMaTHYECKH
JoITycKaeT rpyObie omMOKY MpHu (GOPMYIMPOBAHIH OCHOBHBIX (PU3NYECKUX 3aKOHOB HITU HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MIECKHE 3aKOHBI JaKe VIS PEIICHHs IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIeIsONNe MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIN 3a4€T B KaXJIOM CEMECTpE MPOBOIUTHLCS 10 UTOTaM TEKYIEH yCreBacMOCTH
(pe3ynbTaraM caavu J1abopaTopHBIX padoT)



3. IlepeyeHb TMNOBBIX KOHTPOJILHBIX 32/1aHMIi, MCIOJIL3YeMbIX /I OLEHKH 3HAHWM, yMe-
HUH, HABLIKOB

[TpomexxyrouHasi arrecrauus No aucuuiuiiHe «OOmas ¢u3uka: 1adopaTOpHBIH MPAKTUKYM.
Yacte 3» ocymectisercs B popme audhepeHInpoBaHHOTO 3a4ETa.

s nmonyuenus 3a4€ra CTyJIeHTY HEOOXO0JMMO BBIMOJIHUTD 3a/IaHHOE KOJIMYECTBO J1a00paTOPHBIX
paboT. J{1s BRIMOTHEHUS KaXKI0H J1a0opaTOPHOU pabOThI CTYACHT JOKEH MOATOTOBUTHCS K BBI-
MOJIHEHUIO PaboThl, CAATH MOATOTOBKY MPENOJaBaTelI0, BHITOIHUTH IKCIIEPUMEHTAIbHYIO YacTh
paboThI, BBITOJHUTH HEOOXOIUMBIE PAaCYETHI U 0(OPMHUTD pabOTy, cAaTh pabOTy MPEMOAABATEINIO.
J1s monydeHus 3ayeTa 1o Kaxaou pabote mpe1ycMOTPEeHbl KOHTPOJIbHBIE BOIIPOCHI:

Pa6ora 3.1.1.

1.ITpuBenute hopMyiTy JUIS OIS TOYSYHOTO MATHUTHOTO JUITOJIS.

2.ITonryanTe hopMyITy It MATHUTHOTO OIS 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, 4TO 3JIEKTPOCTATHUECKUI BOJIBTMETP NMPUTOJCH U U3MEPEHUS KaK MOCTOSH-
HOT'0, TaK U IEPEMEHHOT0 HAIIPSKEHHUSL.

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?

Pa6ora 3.2.2.

1.ITouemy noka3zanue BoabTMeTpa VR + L HEe paBHO cCyMMe NOKa3aHWH BOJIbTMETPOB VR u
VL? B namem ciiyqae VR + L < VR + VL . MoxeT 11 HEpaBEHCTBO UMETh IPYrol 3HAK?
2.Ilouemy npu pe30HaHCE B CXEME Ha pHC. 2 AIUIUIIC Ha 3KpaHe OCIIuIorpada 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 n3BeCcTHHIE BaM onpeneneHus 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 (1t.)

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 OaIIMCTHYECKOTO pexnMa paboThl raasBaHomerpa? JlaiiTe onpeneneHue
0aJUTMCTHYECKOM MOCTOSIHHOM rajlbBaHOMETpA.

7.Ilpn Kakux yciOBHSAX MEpBBIA OTOpPOC rajgbBaHOMETpa, pabOTAIOLIEro B OAJUIMCTHYECKOM
peXUMe, MaKCuManeH?

8.Brisenute Gopmyny @ = @, e°0/4,

9.I1pu 3HaueHusix R > 10Rkp Bo3MOxHO oTKJIOHEeHHUE 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.



2.00BsICHATE IPUHITUTT JCHCTBUS AJICKTPOHHO-TYy4YeBOM TPYOKH ocriuiuiorpada.
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 kauecTBeHHbIEe TpaduKu pacmpeneieHus norenuuaia V (r) Mexay KaToJloM U
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
OTPHIIATENBHBIX HAPSHKEHUN V a 10 60NbIINX MOJIOKUTENbHBIX. [lokakuTe 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?
[TpuBOIUT JIK 3TO K MOTPELIHOCTU 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?

Pabora 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.
IIpu BBIBOZIE UCIIOIB3YITE YCIOBUE PABEHCTBA HYJIIO ITONEPEYHOTO TOKA.

Pa6ora 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 COPOTHBIIC-
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.KauectBeHHo n3o0paszute Ha onHoMm rpaduke B(H) mns napa-, aua- u peppomarneTuxa.
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? ONeHUTE 3TOT BKIIAJ U1 KPYITUHOK pazmepoM 0,5 M.

Pabora 3.4.3.

1.Yem oTaMUaIOTCS aTOMBI Mapa- U AWAMarHeTHMKOB IO MarHUTHBIM XapaKTEpUCTUKAM B OT-
CYTCTBHE MarHMUTHOT'O TOJIs?

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

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

4.Ha ogHOoM rpaduke KadecTBEHHO M300pa3uTe HavaibHbIe KpuBble HamarununBanus B(H)
Uit (heppoMarHeTuka npu TpEX TemrepaTypax: KOMHAaTHOM, OoJjiee BBICOKOM U TeMIiepaType
BbIlie Touku Kropu. Ykaxure Ha ocu H, rae nexur o0i1acTb, COOTBETCTBYIONIAs YCIOBUSAM
HacToALIEeH 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 kako# ¢popme 0Opa3loB, MOMEIMIEHHBIX B OJTHOPOTHOE MAarHUTHOE T0JI€, 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 —msinQRwyt)].

Hanummre 3akoH u3MeHeHus ToKa, BO30Y>KIaeMOoro 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 IMPoOOH BO3AyXa MPU aTMOC(HEPHOM JaBIECHUU.

3.Urto Takoe nebaeBCKUil paguyc SIKpaHHPOBAHUS?

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 BOJIbT-aMIIEpHOM XapaKTEPUCTUKE CTAOMIOBOJIBTA U U3BECTHHIM MMapaMeTpaM r'eHe-
paTopa HallTH TOK B JIaMII€ B CTAllUOHAPHOM pexume?

5.YTo Takoe KpUTUYECKOE COIIPOTUBIIEHUE PellaKCallMOHHOTo TeHeparopa? OT 4yero oHO 3aBU-
cuT?

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

7.ITouemy mpu Mamnoii €éMKOCTH KoJieOaHWsl He BOSHHUKAIOT (JlaMIia He TacHeT) Aaxke mpu R >
Rxp? OueHute «MajaocTh» EMKOCTH, CPABHUB BPEMS pEJIaKCAllUM U BPEMSI ICMOHU3AIUH.

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



a) OECKOHEYHO JJIMHHOW CHHYCOMW/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 crnekTp CHHYCOMAAIBHBIX KoJeOaHWH, MOayaupoBaHHbIX Mo (ase: f(t) =
Aj cos(wt + mcost), cunras m << 1. CpaBHHTE CO CIHEKTPOM CHHYCOHJIbI, MOIYIHUPO-
BaHHOM 110 aMILIUTY/IE.

Pabora 4.1.1.

1.ITokaxwuTe, 4TO €CIIU PACCTOSIHUE MEXKIY MPEAMETOM U SKpaHOM IpeBbiiaeT 4f, To n300pa-
JKEHUE Ha SKPaHE MOXKET OBITh MOJIYUCHO MPH JABYX PA3TUYHBIX MTOJIOKCHUSIX JIMH3HI.
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.

6.00bsicHATE, TOYeMy chepruieckasi abeppaiusi 3aBHCHUT OT TOTO, KAKOW CTOPOHOM TIOCKOBBI-
nmyKJias JUH3a o0palleHa K UCTOYHUKY.

4. Kputepuu olleHMBaHUSA

[To pe3ynpraTaM moAroToBKH padoty BeicTaBisieTcs oT 0 1o 10 6amioB coryiacHO ypOBHIO TOATO-
TOBKH cTyzeHTa. [1o pedynbraTam caauu BeicTaBisiercs ot 0 1o 10 6amioB coryiacHO ypoBHIO MO/-
TOTOBJIEHHOT'O OTUY€Ta M 3HAHUM cTyzaeHTa. 13 monyueHHbIX 0aioB 3a KaKAylo paboTy paccuu-
ThIBae€TCs CPeIHUN Oa

Orenka Bayier
10
OTJIMYHO 9
8
7
XOPOIIO 6
5
4
YIOBJICTBOPUTEIIHHO 3
HEYJIOBJICTBOPHTEIHLHO i

W3 nmonydeHHBIX 0aJUIOB 32 KaXAyl0 padOTy pacCUMTHIBAETCS CPEAHHI Oaisi, KOTOpbIi ompene-
JISIET OLIEHKY 3a 3a4€T.

Onenka «oTyim4Ho (10)» BbICTaBIISIETCS CTYAEHTY, IOKAa3aBILIEMY BCECTOPOHHUE CUCTEMATU3UPO-
BaHHbIE TITyOOKHE 3HAHUS yueOHOW MporpaMMbl U 3a e€ MpenesaamMu, a Takke YMEHHUE YBEPEHHO
NPUMEHSTh UX Ha MPAKTHKE MPH BBHITIOJIHEHUH U c/1ade J1a0opaTopHOil paboThI.



Ouenka «oTan4HO (9)» BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHUE CHCTEMATH3HPO-
BaHHbIE [NTyOOKHE 3HAHUA Yy4eOHOU MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha MIPAKTHKE
IIPY PELICHNN HECTAHIAPTHBIX 3a]1a4.

Onenka «oTJu4HO (8)» BBICTABIIAETCA CTYACHTY, [10Ka3aBIIEMY BCECTOPOHHUE CUCTEMAaTU3HUPO-
BaHHbIE [NTYOOKHE 3HaHUs y4eOHOM ITPOrpaMMbl U YMEHHUE YBEPEHHO IPUMEHSATh UX Ha MPAKTHKE
IIPY BBIMOJHEHUH U cJjaue J1adopaTopHOi paboThl, OJJHAKO JOIYCTUBIIEMY HEKOTOPBIE HETOYHO-
CTH IIpU OTBETE.

Ouenka «xopouro (7)» BBICTABISETCS CTYACHTY, €CIIU OH IPOAEMOHCTPUPOBAIT TBEPI0C 3HAHHE U
yBepeHHOE MOHMMaHKUE MaTepuana yaeOHOH MporpaMMbl B YMEHHE CBOOOTHO MPUMEHSTH (HU3H-
YeCKHe 3aKOHBI Ha IIPAKTHKE NPH BBIIOJIHEHUH U cllaue 1abopaTopHOil paboTHI.

Ornerka «xopomuio (6)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOJAEMOHCTPHPOBAI TBEPIOE 3HAHUE
MarepHaia y4eOHOU MporpaMMmbl M YMEHHE NMPUMEHATh (U3NYECKHUE 3aKOHBI HA MPAKTUKE IMPH
BBIMIOJTHEHUH U cAaue JIabopaTOpHOii paboTHl.

Ornerka «xopoio (5)» BbICTaBIACTCS CTYICHTY, €CIIM OH IIPOJAEMOHCTPUPOBAIT TBEPIOEC 3HAHUE U
NOHMMAaHKE MaTepHralla ydeOHOM IporpaMMbl U yMEHUE IPUMEHSTh (PU3NYECKUE 3aKOHBI HA TIPaK-
TUKE MPH BBHIIOIHEHUH U c1aue 1a00paTopHOil paboThI, 0IHAKO JOIYCTHII IPU OTBETE Pl IPyObIX
HETOYHOCTEH.

O1ieHKa «y0BJIETBOPUTEILHO (4)» BBICTABIISCTCS CTY/ICHTY, IOKa3aBlIeMy (GpparMeHTapHbIN Xa-
paKTep 3HaHUH, JOMyCKaBIIEMY HETOUHOCTH B ()OPMYJIMPOBKE OCHOBHBIX 3aKOHOB M Oa30BbIX MO-
HSATUH, HO IPU ATOM IIPOJIEMOHCTPUPOBABILIEMY CIIOCOOHOCTD BBIIIOJIHATH OCHOBHBIE 33/1aHUS IIPU
BBINOJIHEHUH U cjaue J1abopaTopHOi paboThl U BiaJleHHEe OCHOBHBIMU pa3jieiaMu yueOHOil mpo-
rpaMMbl, HEOOXOIUMBIMHU ISl JalbHEHNIIero o0yueHusl.

O1leHKa «yI0BJIETBOPUTENBLHO (3)» BBICTABIISETCS CTY/ACHTY, IMOKAa3aBIIEMy CHJIBHO (pparmMeH-
TapHBIN XapaKkTep 3HaHUH, TOMyCKaBIIeMy IpyObie OIHOKH B ((OPMYIUPOBKE OCHOBHBIX 3aKOHOB
1 0a30BbIX MOHATHI, HO IPU STOM IPOJAEMOHCTPUPOBABIIEMY CIIOCOOHOCTbH MPHU 3TOM MPOJIEMOH-
CTPUPOBABIIEMY CIIOCOOHOCTH BHITIOTHATH OCHOBHBIE 33/1aHUS TIPU BHITIOJHEHHUH U cllade 1adopa-
TOPHOI paOOTHI U BIIaJlEHUE OCHOBHBIMH pa3ziesiaMi yueOHON MporpaMMbl, HEOOXOAUMBIMH IS
JaNbHEUIEro o0yueHusl.

OlieHKa «HEeY/IOBJIETBOPUTEIBHO (2)» WIH «HEYI0BJIEeTBOPUTEILHO (1)» BBICTAaBISICTCS CTY-
JIEHTY, KOTOPBIN HE 3HAET 3HAUUTENbHYIO YaCTh OCHOBHOT'O COJIEpKaHUS POTrpaMMbl, CUCTEMa-
TUYECKU JOMYCKaeT rpyOble OMMOKH NMpH (HOpMYyTUPOBAaHUH OCHOBHBIX (PU3NYECKUX 3aKOHOB
WM HE CTIOCOOEH KOPPEKTHO NPUMEHAThH (PU3MUECKHE 3aKOHBI JIaXKe JUIsl pEeLIeHUs] POCTHIX 3a-
Jau.

5. MeTtoauyeckue MaTepuasibl, onpeesiomue NpoueIypbl OLeHHBAHUS 3HAHUI, YMeHMI,
HABBIKOB U (MJIM) ONBITA 1eATEIbHOCTH

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

ca4yn J1a00paTOPHBIX PaboT)



