[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bﬂa,ElEﬂbLLe

H0: Mag MUHUCTE
e 4G, ) oENEPAT

YHUKanbHbI nporpaMM%EﬂEMbHGE roCYAPCTBEH
947323898 38 W A4 C 8

PCTBO TPAHCMOPTA POCCHMACKOW ®EQEPALINA
bHOE AFEHTCTBO XENE3HOOOPOXHOMO TPAHCMOPTA

HOE BEOIMETHOE OBPAI0BATENEHOE YYPEXIEHKWE BRICILEND OBPAI0BAHWA

' TBEHHbIN YHUBEPCUTET NYTEW COOBLLEHUSA

[Tpunoxenue

K paboyeil mporpaMmme AUCHUTIITUHBI

OIOEHOYHBIE MATEPHUAIJIBI OJ4A

IIPOMEKY

TOYHOM ATTECTAIIUMU

[10 AV CLUIIJIMHE (MO/YJIIO)

Hanpasiaen

23.05.05 CucTeMsbl

«Puzsuxka»

e IIOATOTOBKMU / CIIEOMMAJIBHOCTD

obecnmeueHUud ABHXEHHNA IIOEC3 Q0B

(k00 u HaumeHosaHue)

HarmpasneHHoCTh (ripodusb)/crielianm3aris

DJIEeKTpPOCHaA

OKeHHUE KEeJNEe3HbIX JOPOr

(HaumeHosaHue)



OrandaBiadeHUeE

ITosicHUTeTbHASA 3aMKCKa.

TuroBbie KOHTPOJIbHBIE 33/IaHUs WU UHbIe MaTepyaJibl /1Jis OLIeHKW 3HaHWM, YMeHUM, HaBbIKOB U (WJTN)
OMbITa JesiTeTbHOCTU, XapaKTePU3YIOLHMX YPOBeHb C(hOPMUPOBAHHOCTHA KOMITETEHLIUM.

MeToauueckue MaTepyasibl, Onpee/sitolye TpoLefypy U KpUTepUu OLleHMBaHUS C(POPMHUPOBAHHOCTU
KOMITeTeHLIUM MUY TIPOBeIeHUM MPOMeXXYTOYHOM aTTeCTaluu.



oOyueHWsT TIO [JUCLIATUIAHE,
o0pa3oBaTe/ibHOM POTrPaMMBI.

1. ITosscHUTE /TBHAA 3alIHMCKa

L[e]'[b HpOME)I(YTOqHOI)’I dTTeCTAlIMN— OLI€EHMBAHHWE TIPOMEXYTOUHBIX W OKOHUATEJ/IbHBIX PE3YyJ/IbTdTOB

O6€CH€III/IB{:1}OH_[I/IX AOCTH)XXeHHne

MJIaHUPYEMBIX  D€3YyJ/IbTATOB

OCBOeHUuAd

@®opMbl TIPOMEXKYTOUHOM aTTecTaru: 3auem (1 cemecmp — ouHoe obyueHue, 1 KypCc — 3d0uHoe

obyueHue), sk3ameH (2 cemecmp- ouHoe obyueHue, 1 Kypc — 3aouHoe obyueHue).

[TepeueHn KoMIIeTeHLMMH, (HOPMUPYEMBIX B MPOL[eCCe OCBOEHUS AUCLIUTIUHBI

Kop v HaMeHOBaHMe KOMIIeTeHLIUN

Kop nnvkaTopa JOCTIKeHUs] KOMIIeTeHINU

OITK-1. CriocobeH pellaTh UH)KeHEPHbIe
3afauu B poecCUOHaNIbHON
JlesITeTbHOCTU € UCTI0/Ib30BaHeM
METOZOB eCTeCTBeHHBIX Hayk,
MaTeMaTHUeCKOT0 aHa/|3a U
MO/Ie/TMPOBaHUS

OIIK-1.2. ITprMeHsieT OCHOBHbIe NTOHATUS U 3aKOHBI eCTeCTBEHHBIX HayK Ji/Is

pelleHus NpeMeTHO-TIPOGU/IBHBIX 3334

OIIK-1.3. IlpuMeHsieT eCcTeCTBeHHOHAYYHble METO/bl TEOPETUYECKOI0 U
9KCIIePUMEHTAIbHOT'O MCC/Ie/JOBaHNUs 00BEKTOB, IIPOLIECCOB, SIBIeHNH, TIPOBOAUT
SKCIIePUMEHTBHI 10 3a/JaHHOI MeTO/IMKe 1 aHa/Iu3UpyeT pe3y/bTaThl

Pe3ysibTaThl 00y4eHus: M0 AUCHUIUTIHE, COOTHECEHHbIe C TVIaHUPYeMbIMU
pe3y/abTaTaMH OCBOeHUsi 0Opa30oBaTebHO MPorpaMmbl

KO,EL 1 HaMME€HOBaHNe MHJWKaTOopa
AOCTH)KEeHK KOMITeTeHIUN

PEBYJ'I])TaTbI 06y‘JEHI/I${ Mo AUCHMILINHE

OrneHouHBIE
MaTtepHarbl
(cemectp 1,2; Kypc 1)

OI1K-1.2. TIpuMeHsieT OCHOBHbIE TTOHSITUS
U 3aKOHBI €CTeCTBEHHBIX HayK /s
pelleHus TTpeMeTHO-TTPOGUILHBIX 3aau

OO6yuaroluiics 3HaeT:

OCHOBHBI® TIOHATHA W 3aKOHBI KJIACCUUYECKOM U
COBPGMEHHOﬁ Cl)I/I3I/IKI/I 1 WX pPOJIb B pelieHUH rpejMeTHO-
MpOGUIBHBIX 33134

Tecter m. 2.1.1, m.
2.1.2

OOyuarouuiics ymeeT:
WICTI0/1b30BaTh OCHOBHbIE MTOHATHS Y 3aKOHBI (DU3UKU /IS
peleHus peiMeTHO-POGMIBHBIX 33734

3agaud n. 2.2.1, 1.
2.2.2

OO6yuaroruiics BiajieeT:

HaBbIKaM{ TIPUMeHEeHUs OCHOBHBIX TOHSTHI M 3aKOHOB
KJIaCCUUECKOM W COBPEMeHHON (U3WKW /s pelleHust
TIpeIMeTHO-TIPOUIBHBIX 33/iau

3amanus 1. 2.3.1, 1.
2.3.2

OIIK-1.3. IIpumensier
eCcTeCTBeHHOHay4Hble METO/[bl
TEOPeTHYEeCKOr0 M 3KCIIepPUMEHTaTbHOTO
WCC/IeJoBaHNUST  OOBEKTOB,  IIPOLIeCCOB,
SBJIEHU, TPOBOAUT SKCIIEPUMEHTHI [0
3aJaHHOM MeTOJUKe U  aHalu3upyeT
pe3ybTaThl

OO6yuaroluiics 3Haet:
METO[bl TEOPETHYECKOT0 ¥ JKCIIEPUMEHTAILHOr0
uccienoBaHusi QU3NUECKUX OOBEKTOB, TIPOLIECCOB U

Tectsl nm. 2.1.3, 1.
2.1.4

SIBJIEHUH, MeTOAWKY TMpoBeJeHUs U  00paboTKu

pe3ysibTaToB (PU3MUECKOro IKCIIePUMeHTa

OOyuaroIuiics yMeeT: Tectsr nm. 2.2.3, m.
TIPUMEHSITh MeTO/IbI TeOpPeTUYeCcKoro u| 224
9KCTIepUMEHTa/IbHOTO0 ~ WCC/IeloBaHUs  (PH3UUYeCcKUX

O0ObEKTOB, TIPOL[ECCOB U  fIBJIEHWM, TPOBOJUTDH

(usryeckre SKCTIepUMEHTHI 10 3aZldHHOM MeTOJUKe U
00pabaTkIBaTh UX pe3yIbTaTh

OO6yuaroniics BrasieeT:

HaBbIKAMU TIPUMEHEHHUs] METO/IOB TEOPETUUYECKOTO U
9KCIIePUMEHTA/IbHOTO ~ WCCIefioBaHUsl  (U3UYeCKUX
00BEKTOB, TIPOLIECCOB U SIB/IEHUH, HAaBbIKAMY IIPOBE/IEHUS
(13ryecKx 3KCIIepUMEHTOB TI0 33/|JaHHOM MeTOAUKe U
HaBbIKaMU 00pabOTKU UX Pe3y/bTaToB

3aganus 1.2.3.3, 1L
2.3.4

ITpomexxyTouHast aTTecTalys (3K3aMeH) MPOBOJUTCS B OJHOW M3 CAeAyIOIMX (OpM:

1) oTBeT Ha OWIIET, COCTOSIIIUM 13 TEOPETUUECKUX BOITPOCOB U MPAKTHUECKUX 3a/JaHUM;
2) BoinoniHeHue 3aganHuii B DMMOC yHuBepcuTeTa.

[TpomexyTouHas arTecTalys (3aueT) MIPOBOJIUTCS B OAHOU U3 CJIeIyIOLIUX (PopM:

1) cobecenopanue;




2) BeinosiHeHUe 3azannii B OVIOC yHUBepcuTeTa.

2. 'I‘I/II'IOBI:I(!1 KOHTPOJ/IbHbIE 3didHHUA U/IH UHbIC MdTepPHUaJ/Ibl /Il OL[€HKH 3HaHHﬁ, YMeHHﬁ,

HaBBIKOB M (M/IH) ONBITA AeATe/IbHOCTH, XapaKTepHU3yIiX yPoBeHb COPMHPOBAHHOCTH KOMIIeTeHI[UI

2.1 TunoBbIe BONpOCHI (3afaHNA) AJIS1 OLIEHKH 3HAaHHUI B KayecTBe 00pa3oBaTe/IbHOr0 pe3y/bTaTa

[TpoBepsieMblii 0Opa3oBaTeIbHBINA pPe3y/IbTar:

Kog v HauMeHOBaHWe UHAUKATOpa O6pa3oBaTesibHbIN pe3yibTaT
JIOCTKEHUsT KOMIeTeHLIUU

OIIK-1.2. TIpumeHsieT ocHoOBHbIe | OOyuaromuiics 3HaeT:

TIOHATHUS] U 3aKOHbl eCTeCTBEHHBIX | OCHOBHbBIE TIOHSTUS U 3aKOHBI K/TaCCUUeCKOW 1 COBpeMeHHOM (DM3MKU U UX POJib B pellleHn!
HayK /[Jisi pellieHUs TpeJMeTHO- | MpeJMeTHO-TIPOGUILHBIX 3a/au

NPoGMIBHBIX 33/ja4

a)
b)
)

e)

b)
)

d)

e)

2.1.1 ITpumMepsI TeCTOBBIX 3aJaHUl. 1 cemecTp

1. HopmanbHbIM yCKOpeHHeM MaTepUaabHOM TOUKH Ha3bIBaeTC s

COCTABJISIFOIIIAsE BEKTOpA YCKOPEHMsI, HalpaB/ieHHast TI0 KacaTe/TbHOM K TPaeKTOPHHU MaTepraibHOM TOUKH

TpoM3BeZieHre BeKTOPa YCKOPeHUs Ha KOCHHYC yTJIa MeXKy BeKTOPOM YCKOPEeHUsI M CKOPOCTHIO

Mpou3Be/leHre MO/yJisi BeKTOpPa YCKOPeHHsI Ha BeKTOP HOpMasu K TPaeKTOPUU MaTepuanbHON TOUKH

COCTaBJISIFOLAsi BEKTOpa yCKOpeHUsi, HarpaB/jieHHasl BAOJb TPSIMOW, TMepreHJUKY/ISIPHOM KacaTeJbHOW K TpaeKTOpWHU
MaTepuasbHOW TOUKU

TIPOEKL|Ms BeKTOpa YCKOPeHUs Ha pailyC-BeKTOp MaTepralbHON TOUKU

2. Bekropom yri0BOro nepemelieHust MaTepHaIbHOM TOUKY IPU ee BpallleHMH OTHOCUTE/IbHO OCH Ha3bIBaeTCst
yT0JI, Ha KOTOPBIH ITOBEPHYJIACh TOUKA, YMHOKeHHBIN Ha eJMHUYHBIN BEKTOD, HallpaB/IeHHbI B CTOPOHY JBYKEHHST TOUKH
MIpoM3BeZleHue yrjia M0BOpPOTa MaTepyaJbHOM TOUKU Ha eJUHUYHBIN BEeKTOD, 3a/larolliell HarlpaB/ieHue OCH BpalljeHNs
J/IMHA IyTY OKPY>KHOCTH, 110 KOTOPOW NlepeMeCcTH/1ach TOUKa

yroJl MeXXly pailyC-BeKTopaMU HauaJbHOTO ¥ KOHEYHOTO I10J/I0’KEeHHsI TOUKH

TIpoU3Be/leHHe yria I0BOPOTa MaTepHUalbHOM TOUKU Ha BeKTOP NepeMellleHNs] MaTepraabHON TOUKU

3. Kakoe yTBepx/JeHHe sIBJISIeTCS MPaBU/ILHOM 1 Harbosiee TOUHOW OPMYJTPOBKOI BTOPOTo 3aKoHa Hbl0TOHA
JIroboe Teso MOKOUTCS WK [IBHXKETCS MPAMOJIMHEMHO, eC/IH Ha Hero He /IMCTBYIOT HUKAKUe CHUJIbl WU JIeMCTBHE BCEX
CHWJI CKOMIIEHCHPOBaHO

Vi3MeHeHMe UMITy/IbCa Tesla paBHO PaBHOZEHCTBYIOLeH BCeX CHJI, IeWCTBYIOIMX HAa HETO

B mHepLuanbHON cHcTeMe OTCYeTa NPOMU3Be/ieHHe MacChl Tela Ha YCKOpPeHUe ero MOCTYNaTe/lbHOro ABWKeHHUs! PaBHO
CyMMe BCeX CuJI, IeiCTBYIOILIX Ha TeJlo

B vHepryanbHON cUCTeMe OTCueTa yCKOpeHHe, probpeTaeMoe TesioM, PaBHO NMPOM3BEJEHHIO JIeMCTBYIOIIel Ha Hero
CHJIBI Ha Maccy Tesa

B nrobo#i cucteme oTcyeta CyMMa BCeX CHJI IeHCTBYIOIUX Ha TeJlo, paBHA MTPOM3BeIeHUI0 ero MacChl Ha ero yCKOPeHHe

4. Becowm Tena Ha3bIBaeTCs

cu/ia IPUTsDKeHUs TeJla K 3emiie

CUJia TSDKEeCTH, [IeMCTBYOIas Ha TeJlo

Macca TeJia, BbIpaKeHHasi B JMHUL[AX CUJIBI (KHJIOTPaMM-CHIa)

cusia, AeHCTBYIOIIAs Ha Tej0, BIPa)KeHHAst B eIMHUIIAX MacChl, KOTOPYIO U3MEepSIIOT B MPOL[eCCe B3BEIIMBaHUS TeJla Ha
Becax

Cu/ia, C KOTOPOW Teso BC/Ie/ICTBUE TIDUTS)KEHUST K 3emiie JeMCTBYeT Ha OTMOpY WU TOBeC, yAep>KUBAloIIyI0 Tea0 OT
CcBOOOJHOTO MaJIeHUs

5.  MoMeHTOM UMITy/IbCa MaTepraJbHON TOUKH Ha3bIBaeTCst

CKaJIsipHOe TPOM3Be/ieHre pa/iiyC-BeKTopa MaTeprabHON TOUKM Ha ee BEKTOpP UMITY/bCa
BEKTODHOe TpOM3Be/ieHre PaJiiyC-BeKTOpa MaTepraJbHOM TOUKY Ha ee BEKTOP UMITY/IbCa
MpoM3BefleHue UMITY/IbCa MaTepUaaIbHOM TOUKH, Ha TUIeY0 CUJIBL, IeMCTBYIOLel Ha TOUKY
VMIy/IbC MaTepUaJbHON TOUKU B IaHHBIN MOMEHT BpeMeHH!

TIpOM3BeZleHre MacChl MaTepUaabHOM TOUKY Ha KBaJpaT ee pPacCTOSTHUS [0 OCH BpallleHus

6. S$IBneHue pe3oHaHCa NP BBIHYK/JEHHbIX FADMOHIYECKUX KOJIeOaHHUSIX COCTOUT
B DE3KOM YMEHBIIEHUH aMIUIMTYAbl KojeOaHWi Mpy TpUOMKEHWH YacTOThl BHeIIHel CUbl K HEKOTOPOMY ee
3Ha4yeHUI0, Onpe/ie/isieMOMY CBOKWCTBAMU CUCTEMBI

MpuBogaTcs TunoBble Bonpockl M 3ajaHus. OllEHOUHbIE CPE/CTBA, MpeJHa3HauyeHHble /1 MPOBeJEHHs aTTeCTalMOHHOrO
MEepOMPUSITHS, XPAHATCS Ha Kadeape B JOCTaTOUHOM sl TIPOBE/IEHUs OLIEHOUHBIX MpPOLIeAYP KOJMMYeCTBe BapuaHToB. OIieHOUHbIe
Cpe[iCTBa TIOZJIEXKAT aKTyalu3alid C YUYeTOM pa3BUTHs HAyKd, 0Opa30BaHUsl, KY/JIbTYPbl, SKOHOMUKH, TEXHWKH, TEXHOJOTHA W
conyanbHOH cepbl. OTBETCTBEHHOCTD 3a HepaclpoCcTpaHeH e CoZlepyKaHUs OLIeHOUHBIX CPe/iCTB Cpeay 00yuaroIuxcs yHUBepCUTeTa
HecyT 3aBeylolui Kade poi U rpernoziaBaresib — pa3paboTumK OLeHOYHBIX CPEJICTB.



a)
b)

)
d)

e)
a)
b)

)
d)

e)

a)
b)

)
d)

d)

B Pe3KOM YBeJTMUeHUH aMIUIUTYAbI KojieOaHui Py MPUOIMKeHUH YaCTOTHI BHEIIHel CHJTbl K HEKOTOPOMY ee 3HaUYeHHIO,
ompe/iesisieMOMY CBOHCTBaMU CUCTEMBI

B Pe3KOM yBEe/MUEHHM 3aTyXaHWs KojeOaHWi Mpu MpPUOIMKEHUH YaCTOThI BHEIIHEH CHJIbI C COOCTBEHHOM UacTOTOU
CcBOOOHBIX KO/TebaHuH

B Pe3KOM yMeHbIIEHUH 3aTyXaHWsl KonebaHud Mpy NMpUO/IKeHHH YacTOThI BHEIIHEeH CH/bI K COOCTBEHHOM YacToTe
CBOOO/THBIX HEe3aTyXaroIIUX KoyebaHui

B MpeKpalljeHuu KoiebaHuii py Mpub/IMKEHUH YaCTOThI BHEILITHEH CHJIbI K 4acToTe CBOOOJHBIX KOebaHui

7. JHTpomHel B TepMO/IMHAMUKE Ha3bIBaeTCst (PyHKLIMS COCTOSTHUS TePMOIUHAMHUECKON CHCTEMBI,

OeckOHeUHO Masioe U3MeHeHHe KOTOPOH B 06paTHMBIX MPOL{eCcaX PaBHO OTHOIIEHHIO GeCKOHEUHO Maloro KOJIM4ecTBa
TeIl1a, TIepeflaHHOr0 CHCTeMe K TeMIlepaType CHCTeMbI

OecKOHeUHO Masioe H3MeHeHHe KOTOPOoi B HeoOpaTUMBIX Npolrjeccax paBHO OTHOLIeHHI0 6eCKOHEeYHO Majloro KOJIMYecTBa
Terl/1a, epeflaHHOro CUCTeMe K TeMIiepaType CUCTeMbl

M3MeHeHHe KOTOPOH B JIFOOBIX MPOLIeCcaX paBHO OTHOLIEHHIO KOJMUECTBA TeIlla, IlepeZlaHHoro CUCTEMe K TeMIlepaType
CHCTEMBI

0eCKOHEUHO Masioe U3MeHeHHe KOTOPOH B 00paTHMBIX MPOLIeCcax paBHO MPOM3BEIeHHI0 OeCKOHEYHO Majioro KOJTHUeCTBd
Ter/1a, MepeflaHHoro CHCTeMe W TeMIlepaTyphl CHCTEMBI

OeckOHeUHO Masioe M3MeHeHHe KOTOpOH B HeoOpaTHMBIX IpoljeccaX pPaBHO IPOM3BeJeHHI0 OeCKOHEUHO MaJioro
KOJIMUEeCTBa Terla, TIepeJJaHHOT0 CUCTeMe U TeMITePaTypPbl CUCTEMBI

2.1.2 TIpuMepsI TeCTOBBIX 3a/laHUIN. 2ceMeCcTp

1. YTo Ha3bIBaeTCs MOTEHLUA/IOM 3/1eKTPOCTaTUUeCKOro MoJisi?

HanpskeHHOCTB 3/1eKTPHUECKOTO TI0/s B JaHHOW TOUKe TIPOCTPAHCTBA, YMHOKEHHas! Ha paJjyC BeKTOD JaHHOM TOUYKH
Cpey IaHHBIX OTBETOB HET MPAaBU/IBHBIX

Pabota 1o nepemelrieHH0 eJMHUYHOTO [10JI0KUTEIBHOTO 3apsi/ia U3 JaHHOM TOUKH ITPOCTPAHCTBA B OECKOHEUHOCTh
IToTeHUMaNbHAsE SHEPryst IPOM3BOJILHOTO 3apsi/ia, IOMEL|eHHOr0 B JaHHYI0 TOUKY ITPOCTPaHCTBa

Curna, felicTByIOIIIast Ha eJMHAYHBIN MT0JI0)KUTE/TBHBIN 3apsijl, TOMellleHHbIH B JAHHYI0 TOUKY ITPOCTPaHCTBa

2. KoHAeHCaTOpOM Ha3bIBaeTCst

JBe TUIOCKUX TUIACTHMHBI, pa3fe/ieHHbIX CJI0eM [U3JIEKTPUKa C OT/IMYHOH OT e[MHMLBI [JU3JIEKTPUUECKOU
NIPOHUL[AEMOCThIO

/000e yCTPOICTBO, KOTOPOe CIIOCOOHO HaKaI/IMBaTh 3/1eKTPUUeCcKUe 3apsifbl

[iBa M30JIMPOBAHHBIX JPYT OT pyra KOHLIEHTPUUECKUX LIMIMHADPA

CHCTeMa, COCTOSIIIIAs U3 IBYX U30JIMPOBAHHBIX JPYT OT Jpyra MPOBOJHUKOB

Jit000% TIPOBO/THUK, eC/Ti OH 00/1a/IaeT 31eKTPUUECKON eMKOCThIO

3. Cdopmynupyiite TeopeMy ["aycca Ajist 3/IeKTPHUECKOTO TT0JIS1 B BaKyyMe

LIupKy/siyst BeKTOpa HAINpsDKeHHOCTH 3/IeKTPUYECKOrO TI0JIs1 110 TF000MY 3aMKHYTOMY KOHTYPY paBHa HYJIO

IToTOK BeKTOpa HaMpsPKeHHOCTH 3/IeKTPUYECKOTO TIOJs Yepe3 MPOM3BOJIbHYIO TIOBEPXHOCTh PaBeH anredpanueckoi
CyMMe 3apsiZioB, HaXOZSIIMUXCSl Ha 3TOM MMOBEPXHOCTH, [1e/IeHHOW Ha 3/IeKTPUUECKYI0 TIOCTOSIHHYIO

IToToK BeKTOpa HaMPSDKEHHOCTH 37IeKTPUUECKOT0 TI0/IS Yepe3 TIPOU3BO/IBHYI0 3aMKHYTYIO TTOBEPXHOCThH paBHa HYJIIO
LIupKy/siiiyisi BeKTOpa HATIPSPKeHHOCTH 3/IEKTPUUECKOT0 MOt 110 JIF0OOMY 3aMKHYTOMY KOHTYPY paBHa MOTOKY BEKTOpPa
HarpspKeHHOCTU 37IeKTPUYECKOT0 TOJIsI uepe3 MPOU3BOJIbHYHO TTOBEPXHOCTh, OMUPAOLLYIOCS Ha 3TOT KOHTYP

IToToK BekTOpa HampsHKEHHOCTH 3JIEKTPUUECKOTO TI0Jisi uepe3 TPOM3BOJIBHYIO 3aMKHYTYHO TIOBEPXHOCTb paBeH
anrebpanueckoil CyMMe 3apsiIoB BHYTPH 3TOU TTOBEPXHOCTH, ZieJIEHHOM Ha 3/IEKTPHUECKYIO TOCTOSTHHYO

4. Cdopmynupyiite rnepsoe npasuio Kupxroda

Anrebpanueckasi CyMMa TOKOB B JIF0OOM KOHTYDE IIe1 PaBHA HYJIFO

Anrebpanueckasi CcyMMa TOKOB B JIFOOOM y3/ie el PaBHa HYJTIO

Anrebpaunueckas cymma 3/]C B KaK/[0M KOHTYpe paBHa HYJIHO

Anrebpanueckas cymma IOJIC B KaKJOM KOHType paBHa aireOpalueckod CymMMe MpOW3BeIeHH CHIbl TOKAa Ha
COTPOTUBJIEHHE BCEX YUaCTKOB KOHTYpa

Anrebpanueckasi cyMMa IajieHH HarpsDKeHUH Ha BCeX yUaCTKOB KOHTYpa paBHA HYJIHO

5. BeKTOopoM MarHUTHOW UHJYKLMU Ha3bIBAeTCs

BEKTOpHas (pu3nUecKasi BeJWUYMHA, MOAY/Ib KOTOPOW PaBeH OTHOIIEHWIO MAaKCUMaJbHOW CUJIBI, JeHCTBYIOIIEH CO
CTOPOHBI MarHUTHOTO MOJI1 HA OTPE30K MTPOBO/JHHKA C TOKOM, K CUJIe TOKA B IPOBOJHUKE

BeKTOpHas (r3nyecKasi BeJIMUMHa, MOZYJIb KOTOPOM paBeH OTHOILEHHIO MAaKCUMajIbHOT'O MEXaHUUeCKOr0 MOMEHTa CHJI,
JIeMICTBYIOIIMX Ha paMKy C TOKOM, IIOMeIleHHYI0 B OZHOPOJHOe TIOoje, K IPOM3BeJeHHI0 CUIbl TOKa B paMKe Ha ee
/101316

BeKTOpHas (u3nuecKasi BeJIMUMHA, MOZYJ/Ib KOTOPOI PaBeH OTHOILIEHWI0 MUHUMATbHOTO MeXaHUYeCKOro MOMEeHTa CHJI,
JEUCTBYIOMIMX Ha PaMKy C TOKOM, TIOMEIIeHHYI0 B OZHOPOJHOE TIOje, K TPOW3BeJEHHI0 CHJIbl TOKAa B PaMKe Ha ee
II0IIa b

BeKTOpHas (hM3uUecKasi BeJTMUHMHA, MOZYJ/Ib KOTOPOI PaBeH OTHOIIEHWI) MUHUMATLHOTO MeXaHUYeCKOr0 MOMEHTA CHJI,
JIeliCTBYIOIIMX Ha PaMKy C TOKOM, TOMeIeHHYI0 B OJJHOPOJHOe T0Jie, K TIPOM3Be/IeHUI0 CUJIbl TOKa B paMKe Ha ee
repuMeTp




a)
b)
)
e)

a)
b)
)

d)
e)
a)
b)
)
d)

BeKTOpHas (pu3nueckasi BeTMUHHA, MOZYJ/b KOTOPOU paBeH CuUie, IeNCTBYIOIIel Ha e IMHUYHBINA TI0JIOXKUTETLHBIN 3apsi/,
HaXO/IAIIVIACS B MarHUTHOM TI0JIe

6. SIBneHve caMOWHJYKIIMU COCTOUT B:

BO3HMKHOBeHUH JJIC WHAYKUWH B TIPOBOZSIEM 3aMKHYTOM KOHTYpe TpPU W3MeHeHWH MarHUTHOTO TIOTOKa uepe3s
TIPOM3BOJILHYIO TIOBEPXHOCTh, OTIMPAOIIYIOCS Ha JJAaHHBIN KOHTYD

BO3HMKHOBeHUM J/IC MHAYKLMU B NMPOBOJALLEM 3aMKHYTOM KOHTYpe NpPH U3MEHEeHUM TOKa, MPOTeKarollero uepes
JIaHHBIM KOHTYD

BO3HMKHOBeHUH J/]C MHAYKIMY B IPOBOASALLEM KOHTYDe NPY 3aMbIKaHUM WIW Pa3MbIKaHUU J@HHOIO KOHTypa
BO3HMKHOBEHUU TOKa B MTPOBO/SAIIIEM 3aMKHYTOM KOHTYpe MpH U3MeHeHUH MarHUTHOT'O 1T0TOKa uepe3 JaHHbI KOHTYP
BO3HMKHOBEHUM TOKa B IIPOBO/IIEM 3aMKHYTOM KOHTYype IpU W3MeHEeHUH MarHUTHOTO MOTOKa uepe3 MPOU3BOJILHYIO
TIOBEPXHOCTh, OMMPAIOIIYIOCS Ha JaHHbBIN KOHTYD

7. 3JddexkTrBHOE 3HaUEHHEe CU/IBI [TIePeMeHHOT0 TOKA OTpeieNsieTcst Kak

Be/IMYMHA TAaKOTO ITOCTOSIHHOTO TOKa, KOTODPBIMA 3a BpeMsi, PaBHOe OJHOMY IepUOZYy TlepeMeHHOTO TOKa, ITPOU3BeJET
TaKyo >ke paboTy, UTo U paccMaTpHUBaeMbli IlepeMeHHBIH TOK;

BeJINYMHA TAaKOI'0 ITIOCTOSIHHOTO TOKA, KOTOPBIM IIepeHOCHTh uepe3 MoliepevyHoe ceueHue IIPOBOZIHMKA TaKoi JKe 3apsif, Kay
Y TIepeMeHHbIN TOK;

BeJINUMHA TOM YacTH NepeMeHHOr0 TOKa B LielTH, SHeprusi KOTOPOU IepexoArT B TEILI0, BhiZie/isieMoe B IIeTH;
BeJINUMHA aMIUTUTYJbI TepeMEeHHOTO TOKa;

Be/IMUMHA aMIUIUTY /bl IIEPEMEHHOT0 TOKd, YMHO>K€HHas Ha+/ 2

8. Uro Takoe BOJIHOBAs IIOBEPXHOCTh?

[ToBepxHOCTB B MPOCTPaHCTBe, 0 KOTOPOH JI0lIl/Ia BOJIHA B JaHHBIN MOMEHT BpeMeH!
I'eoMeTpHUueckoe MeCcTO TOUEK, UCTBITHIBAOIIMX BO3MYILleHHe B OJIHaKOBOM (ase
I'eomeTpHuueckoe MecTo TOUeK, BO3MYILIeHHsI KOTOPbIX MaKCHUMalbHbl

INorpaHryHasi MOBEPXHOCTh, OT/E/SOIIast BO3MYII[EHHYIO Cpe/ly OT HeBO3MYII|eHHOM CpeZibl
ITnockocTs, NeprneHANKY/IIpHas HalpaBIeHUI0 PaClIPOCTPAHEHUS] BOJTHEI

9. CdopmynupyiiTe 3aKOH NPSIMOIMHEHOTO paclpoCTpaHeH!s! CBETOBBIX JIyuel

CeT MeXXAly T0ObIMH ABYMS1 TOUKaMH PacIIpOCTPAHSETCS 110 MPSIMOM JIMHUY, COeAHHSIOIMM TOUKH

B ntobbIxX cpefiax CBeTOBOM JTyu NpefiCcTaBsieT COO0H MPSIMYIO JIMHHUIO

CgeToBast BOJIHA BCer/ja paclpoCTpaHsIeTcs 110 MPsIMOM JTMHUN

B o1HOpOHBIX Cpeflax CBeTOBOM JIyU SIB/ISIETCS TIPSIMOM JIMHUEH

B onTryecky npo3pavyHbIX Cpefiax CBeTOBOM JIyU BCeria sIB/IsIeTCs NPSIMOM JIMHUeH

10. Uro Ha3bBaeTcs Judpakxiyieii CBETOBBIX BOIH?

Bce siBneHusi, CBsI3aHHBIE C OTMOAHNEM CBETOBBIMH JTy4aMHM JTFOOBIX TIPErsTCTBUM

Pa3sjioxeHre CBeTOBBIX BOJIH B CIIEKTP

COBOKYITHOCTh sIBlIEHHH, KOTOpble 00y C/IOB/IEHB] BOJTHOBOI MPUPOAOH cBeTa U Hab/I0al0TCs IIPU €T0 PaclipoCTpaHeHU!
B CpeJiax C Pe3KO BbIPaKeHHbIMU ONTUYeCKUMU HeOZAHOPOJHOCTSIMU

COBOKYITHOCTH SIB/IEHHH, KOTOpPbIe 00y C/IOB/IEeHBI 3aBUCMOCTBIO TTOKAa3aTesisi IPeJIOMJIEHHsI OT YaCTOThI CBETOBOM BOJTHBI
Hano>xeHne KOrepeHTHBIX BOJIH JIpYT Ha Jipyra

11. Ykaxute Hanboee MpaBU/IbHYIO GOPMY/IMPOBKY 3aKoHa Majtoca

VIHTEHCMBHOCTb €eCTeCTBEHHOr0 CBeTa, MpOLIeAIIero 4Yepe3 MOJSPU3aTOpP, MPU OTCYTCTBHMU TIOIVIOIEHUSI CBeTa
Bell[eCTBOM I10J1p13aTopa YMeHbIIaeTcs B /iBa pasa

VHTeHCHMBHOCTb MOJISIPU30BAHHOIO CBeTa, IpOLIEeJIIero uyepe3 aHaau3aTop, IpPsSMO MPONOPLMOHANBHO KBajpaTry
KOCHHYCa yrJjla Me)XJy pa3pelleHHbIMU HalpaB/IeHUsIMY MOJISIpU3aTopa U aHaau3aTopa

VHTeHCHMBHOCTb MOJSIPU30BAHHOIO CBeTa, IMpOLLIEe/IIero uepe3 aHaau3aTop, pas3pelleHHOe HarpaBjieHHe KOTOPOro
MepreHVKY/SIPHO BEKTOPY J1y4a, paBHa HYJIIO

VIHTeHCUBHOCTL €CTeCTBEHHOI'0 CBeTa, IPOLLIEeALIero uepe3 ONTUYECKYH CUCTeMy II0JIIpU3aTOp-aHalu3arop, Bcerja
MeHbIlle THTEeHCUBHOCTH CBeTa, MaZjatolero Ha Mosipu3aTop

VIHTEHCMBHOCTb €CTeCTBEHHOr0 CBeTa, MpOLIeAIIero 4Yepe3 MOJSPU3aTOP, MNPU OTCYTCTBHMU TIOIVIOLEHUSI CBeTa
Bell[eCTBOM He U3MeHSeTCs

12. CnekrpasbHas U3aydaTebHas CIOCOOHOCTH TeJia 3TO

SHeprus, u3ny4yaeMas eJMHUL[eN TTIOBEPXHOCTH TeJla 3a e/JUHHULYY BpeMeHU B eJUHHYHOM MHTepBasle [JINH BOJH

SHeprus, U3/y4yaeMasi BCeM HarpeTbIM TeJIOM TeJla 3a eJUHHMLY BpeMeHH B eJUHHYHOM MHTepBasle [JJINH BOJH

TI0JIHAs SHeprusi, U3jlyyaemas BCeM HarpeThIM TeJI0M BO BCeM CIeKTpaJbHOM ZMarna3oHe JI/IMH BOJH 3a eJUHULy BpeMeH!
SHeprusi, Usjydaemas eJMHULIEN TIOBEPXHOCTH Teqa 3a eJMHULYY BpeMeHU BO BCeM MHTepBaJjie [JIMH BOH

SHeprusi, usjyyaemas eJMHULIEN TIOBEPXHOCTH Tefa 3a eJMHULYY BpeMeHU B ONTUUECKOM JMarasoHe JJIMH BOJIH

13. Kakoe u3 ripvBe[ileHHBIX YTBEPKAE€HHM sBJIsIeTCS BePHBIM B Teopuu bopa?

Pa3pemieHHbIMU OpOUTaMH /sl 3/IEKTPOHOB SIBJISIFOTCST TakWe, [ KOTOPBIX MOMEHT WMMITyJIbCa 3JIEKTPOHOB KpaTeH
L[eJIOMY YHC/Ty BeJIMUUH

DHeprusi 31eKTPOHa Ha OpOuTe U ee paZiuyC MOTYT ObITh IPOU3BOIBLHBIMU

Pafuiyc opOUTHI 3/1IEKTPOHA C TeUEHHEM BPDEMEHH YBETUUNBAETCS

ITpy ABM>KEHUU 3JIEKTPOHOB 110 0pOUTE IPOMCXOAUT HeTlpepPbIBHOM H3/TyuyeHHe SHepruy




e) Pazguyc opOuUThl 3/IEKTPOHA C TEUEHHEM BPEMEHHU YMEHbBILIAeTC st
14. YTo BhIpa)karOT COOTHOIIIEHUsI HEOTIPeIe/IEHHOCTeN B KBAHTOBOU MeXaHUKe?

a) CoOOTHOIIEHUS MeXy U3MEePEHHBIMI TOUHBIMU 3HAU€HUSIMU KOOPAUHATHI U UMITY/TbC MUKPOUACTULIBI

b) OrcyTcTBHe OrpaHUYeHH AJ1s1 O[HOBPEMEHHOTO U3MePEeHUsT KOOPAWHATHI U UMITYJIbCa MUKPOYACTUL[bI

c¢) KopmyckynsipHbie CBOMCTBa BellleCcTBa

d) BoJsiHOBBIE CBOMCTBAa MUKPOUYACTHI]

e) COOTHOIIIEHUS] MeX/y CPeJHUMM KBaJpaTUUeCKUMU OTKIOHEHUSIMU TIPH OJJHOBPEMEHHOM W3MEePEeHHU KOODJMHATHI U
VMITY/ThCa YaCTHIIbI

OIIK-1.3. IlpumeHnsiet OOyyaroIMiACs 3HaeT:

eCTeCTBeHHOHAYUYHble MeTO/|bl METOZbI TEOPETUYECKOTO U KCIEepPUMEHTATbHOTO UCCIeoBaHusl (pr3nUecKuX 00BEKTOB,
TeOpeTUYeCKOoro u TIPOLIECCOB U SIBJIEHUH, METOAMKY TPOBeJeHUs] U 00paboTKK pe3y/sbTaToB (PU3NUYeCKOro
3KCIIePUMEHTAJIbHOTO JKCIlepUMeHTa

HCCIIeIoBaHKsI 00BEKTOB,
TIPOL{ECCOB, SIBJIEHHH, TTPOBOJUT
9KCIEPUMEHTHI 10 3a/IaHHOH
METO/IUKE U aHA/TU3UPYeT
pe3y/IbTaThl

2.1.3. IlpumepsI TeCTOBBIX 3afaHmii. 1 cemecTp

1. MrHoBeHHOe yCKOpeHHe MaTepuaibHOM TOUYKH orpefessieTcs: GopMyion
L V(A =V(e) L V(A =V(t) L V(t+A)+(e) L F(e+At)-F(t)
a=lim ——— qa=—- a=lim ———= a=lim ———=

a=
A0 At 2) At 3) A0 At 4) 40 At 5)

3|

1

2. Kakasi opmyra Bbipa>kaeT paboTy TpU JBH)KEHWH MaTepPUaTbHON TOUKU TI0 NPOU3BOJILHON TPAaeKTOPUM U3 MOJIOKeHUs 1 B
MoJIo)KeHue 27?

2 2
A= E-dv A= B-d7
1 1

2) AL=F-(v,—V] 3) 4 A,=F7T, 5) A,=Fs, ,cosa

1
3. MoMeHT UHepIMY TIPOU3BO/ILHOTO Tejla OTHOCUTE/TLHO HEMOABWKHON OCH BpaIlleHUsl Orpeie/sieTcs: popMyJIoM

N N
J:Zmiri JZZmir
i=1 2) J:mr2 3) J:mr 4) J:JO+ma2 5) i=1 i2

1

4. Ykaxute HopMyy /i1 MOMEHTa MHEPIIMHU TOHKOTO OJHOPOJHOIO CTEPXKHSI MACChim U [JTAHBI I oraocurensro
HEIO/IBW)KHOM OCH BpallleHus1, TPOXO/siel uepe3 cepeJuHy CTePKHS.

leml2 J:lml2 lemlz J:iml2 ngmlz
2 2) 3 3) 4 g 12 5) 5

1
5. Ykaxkure dhopmyny ans KI1/ TernioBoi MalidHbI

rI_Tl_TZ n= Anone3H n_& n_Ql_QZ n= Ql

Tl 2) A3ampau 3) QZ 4) Ql 5) Ql_ QZ

1
6. Ykaxure dhopmyny As pacripeseneHus: bonbiimaHa.

n=nyexp —EK”“) n=n,exp _EKUH+U n=n,exp 14 n=nyexp mog) n=n,exp —E)

= T —Mo = T —o

n T |y KT |3 RT |4 " KT |5 kT

2.1.4. IIpuMepsI TeCTOBbLIX 3a/JaHUl. 2ceMeCcTp

1. Beibepure QopMymy [ HarpsDKEHHOCTH 371eKTPUYECKOTO T0JIs, CO3/|aBaéMOro PaBHOMEDHO 3apsDKeHHOH TI0CKOCTBIO B
BaKyyMme.

=2

= 052 E_iq 3 E= q E= o
1) 2 2) 2¢,d 3) 4me,r 4) 4me,S 5) 2¢,

2. 3akoH buo - CaBapa — Jlaniaca umeeT BUJ




E:ﬁqrﬁv dﬁ:ﬂ”ﬁdl E:ﬁqvir dézﬂldljr E:ﬂ%
) 4T or 2) 4n 3) 4m r 4) an 5 47nr
3. Kakasi 3 (hopMyJ1 MPaBUIBHO OTPa’kaeT CBA3b MEXKY HaTIPSDKEHHOCTBIO 3/IEKTPUUECKOTO TIOJIS ¥ TOTEHIMA/IOM 37IEKTPHYeCKOT0
rosis’?

2
- E

¢,—¢,=[ E-dF - L. . ==

1) v '{‘ 2)¢:E-r 3)¢>1—¢2=E~(r1—r2) 4)¢:dIV{Ec 5) r

4. 3akoH AMIiepa B 00II[eM BHJIe UMEET BUJT

1)d1_5:IdTXB 2)d1-5:ITXdB 3)1::'=IYXI§ 4)1_5217']_; 5)F:IIBCOSO(
5. Kakoe u3 mepeunc/ieHHbIX ypaBHEHWI BXOJUT B CUCTEMY ypaBHeHUI MakcBesia?
- - - o - B = -
$ D-d3=¢q ¢ H-d5=0 $Edi=0 H=——J o= E-d3
S 2) S 3) L 4) Ho 5) N
D
__1 S

0~ 7~ =NT~" 2
6. Ecn LC y LC 4L , TO popMyJia /151 3aTyXaroIUX KoeOaHWH B CUJTBI TOKA B KosiebaTeTbHOM KOHTYpe UMeeT
BUJI

I=I,exp —it cos(a)ot+a) I=I,exp cos|wt+a)
1) 2L 2)

4y I=1qcos|ot +a 5)I:Iocos('wt)

R,
2L

3) I:Iocos(mot+aj

7. Ilepuoy 3aTyXaromux KosebaHuii B KosiebaTeTbHOM KOHTYDe paBeH

1 2|1 2\ 1 2.1
1 R} 1 R} 1 RS 1 R[5 -1
T=2n E+—2 2 T=2n E——22 =21 E+—2 2 =N E——z 2 T=2n L.,.R_ZZ
1) 4L 2) 4L 3) 4L, 4) 41 5) LC 4L
8. VIHTeHCHMBHOCTb TIPU HAJIOKEHUW JIByX KO2epeHMHbIX BOJH paBHA (‘S pa3HocTh (a3, Il, I, WHTeHCUBHOCTU BOJIH B
OT/eJIbHOCTH, Li#1 2):

1)I=11+12 2)1:11+12+ZVI1[2C055 3)1=\/If+15+21112c0564)I:\/If+lﬁ—21112c055 5)1:,/1%.13

9. Ha mubpakiMOHHYIO peIeTKy C MepuofioM d TaflaeT CBET Ompeze/ieHHOUW [yIiHBI BOHBI. Kakoi w3 GopMys COOTBETCTBYET
MaKCUMyM TIepBOro rnopsijka?

3d . A : 2A

— sing=— sing=—-

sind):% sind)zﬁ sing= 1 4 2d s, ]

2) 313
1)

10. Ecm Imm I/IImaX - MUHUMaJ/IbHadA U MdKCUMaJ/IbHAsA MHTEHCUBHOCTb YaCTUYHO I10/IAPHU30BAHHOT'O CBE€Td, IIPOITyCKaeMOro

dHa/IM3aTOPOM, TO CTeII€Hb MMOJIAPpr3adllMKi CBeTa OrpeaesisaeTcs 1o (bopMyﬂe
I +1 . I -1 I -1

max min max min max min min P= min

]_) Imax - Imin 2) Imax + Imin 3) Imax 4) Imax + Imin 5) Imax

11. Ipu nazieHny CBETOBOT'O JIy4a, PACIIPOCTPAHSIOLIErocs B IIepBOii Cpefie Ha rpaHMLy pasZesia epBoi U BTOPO Cpefibl C

>
nokasaressmu npenomenust i 12 172 yron nosHoro BHYTpeHHEro oTpakeHus « yA0BIETBOPSET YCIOBUIO
L .M L _n, _n
sina=— sina=— tga=— tga=— cosq=—
1 n, o) o3 n, g nog n,

2.2 TunoBble 3ajaHuA [I/IS1 OLEHKU YMEHHI B KauecTBe 00pa3oBaTe/IbHOIO pe3y/ibTara

[TpoBepsieMbiii 0Opa3oBaTe/bHbIN pe3ysibTaT:



Kog u HameHOBaHue O6pa3oBare/bHbBIN pe3yibTaT

HWHAWKaTOopa JOCTHXKEHHA

KOMITeTeHL[UU
OTIIK-1.2. TIpumeHsieT ocHOBHbIe | O6yuaroIuiics ymeer:

TIOHATHS U 3aKOHBI WICTIONB30BaTh OCHOBHBIE TTOHATHS M 3aKOHBI (PU3UKHU [I7IsI PEIIeHUs] TPeIMETHO-TTPOMUIBHBIX
eCTeCTBEeHHBIX HayK JJis 3a/a4

peLIeHust TIpeIMEeTHO-
PO UIbHBIX 33/1a4

10.

11.

2.2.1 IIpumepsl 3afa4. 1 cemecTp

MOTOLMKIUCT 3a MepBble 5 MUH Tpoexan 3 KM, 3a mociaeaytomue 8 MuH — 9,6 KM U 3a nociegHue 6 MUH — 5,4 KM.
OnpefiesMTh CKOPOCTh JBM)KEHUS] MOTOLMK/IMCTA Ha Ka)KJ0M M3 TPeX y4aCcTKOB IyTH; CPeJJHIOI0 CKOPOCTh 3a BCe BpeMsl
[BIKEHNSI.

[JBa roesja uAayT HaBCTpeuy ApYr APYry CO CKOPOCTAMHU Vi = 36 KM/4 U V; = 54 KM/u. [laccaxkup B repBoM Ioesfie
3ameuaeT, YTO BTOPOI1 Moe3/; MPOXOJUT MHUMO Hero B TeueHre BpeMeHHU t = 6 c¢. KakoBa Ji/iMHa BTOporo rnoesza?

Touka JIBIKETCS TI0 OKPY>KHOCTH pafycoM 20 CM C MOCTOSIHHBIM TaHTeHIUaIbHBIM yCKOpeHueM 5 m/c’ Uepes Kakoe
BpeMsl TI0C/Ie Havasa JBWKeHUs] HOpMa/lbHOe YCKOpeHHe TOUKH Oy/ieT paBHO TaHreHUalTbHOMY?

Ha Hak/IOHHOW TJIOCKOCTH JJTHHON 13 M ¥ BBICOTOM 5 M JIeXKUT Tpy3 Maccoit 26 kr. KoadgduumenT tpenus paseH 0,5.
Kakyto cumy Hafio MPUIOXKUTb K TPYy3y BAOJb TOW TMJIOCKOCTH, UTOOBI BTAIIUTh TPy3? UTOOBI CTAlUTh IPy3 C 3TOU
IIJIOCKOCTH?

IMoesx maccoi 500 T ABMKeTCs paBHO3aMe/|IeHHO [IPU TOPMOXKEHUH, TIPU 3TOM €0 CKOPOCTh yMeHbIIIaeTcs B TedeHue 1
MuH oT 40 mo 28 km/u. HaiiTu cuty TOpMOyKeHHsl.

Teslo CKOJL3UT I10 HAK/IOHHOM IJIOCKOCTH COCTaBJ/ISIIOIIel ¢ ropusoHToM yroa 45°. Tlpoligs paccrosuue 36,4 ¢M Teso
nprobpeTeT CKOpocTh 2 M/c. UeMy paBeH K03(GULIEHT TPeHHs TeJla O TVIOCKOCTh?

Opy/ue, KecTKO 3aKpeIuleHHOe Ha >KeJIe3HOZOPOXXKHOM TuiaTopme, MPOM3BOAWT BHICTPes BJOJIb IMOJOTHA JKesle3HOU
Joporu rog yriaom o = 30° K muHuY ropu3oHTa. Onpeie/uTb CKOPOCTh Up OTKaTa M1aTdopMBl, eC/IH CHapsifi BbITIETaeT CO
ckopocThio U; = 480 m/c. Macca rnsiatdopMsbl € opyvieM U cCHapszaMu m, = 18 1, macca cHapsga m; = 60 Kr.

[Tap mMacco m; = 3 Kr' JBHYKETCSI CO CKOPOCTBIO Vi = 2 M/C ¥ CTaJIKMBAeTCsI C TIOKOSILIIMCS IIIapOoM Maccod m; = 5 Kr. Kakd
pabota GyzeT coBepiieHa Npy AehopMaLiy LIapoB? Y/ap CUMTaTh abCOMIOTHO HEYTIPYTHM, MPSIMBIM, LIeHTPa/IbHBIM.
CrepskeHb BpaIllaeTCst BOKPYT OCH, TIPOXO/AIIel uepes ero cepeiHy, COrJIaCHO ypaBHeHHIo ¢ = At+Bt?, rae A = 2 pag/c,
B = 0,2 pag/c’. Onpesenurs BpalaoIyii MOMEHT M, ZeMCTBYIOIMI Ha CTep)KeHb uepes BpeMs t = 2 ¢ TI0C/Ie Hayasa
BpALeHUs, eC/IM MOMEHT MHepLuu cTepxkHs J = 0,048 kr - M~

Ha kpato miaThopMbl B BU/ie [IMCKa, BPAIIAIOIENCs 0 UHEPLUU BOKPYT BePTUKAILHONW OCH C YaCTOTOM N; = 8 MUH ',
cToMT UesioBeK Maccod m; = 70 kr. Korja yenoBek reperiesn B LeHTP TU1aT(OpPMBI, OHa CTasa BPallaThCs C YaCTOTOM Ny =
10 mun ™. OnipeieIuTh Maccy m, miatdopMbl. MOMEHT HHEDIIMK Yel0BeKa PACCUMTHIBATD KaK [/l MATEPUATLHOM TOUKH.
Touka coBepiIiaeT rapMOHUUecKre Kosiebanus X = A sinwt, rae A = 5 cM, ® = 2 ¢'. B MOMeHT BpeMeHH, KOTrjia TOUKa
obsaziana noreHLMaMbHOM 3Heprueit 0,7 Mk, Ha Hee JieiicTBOBasia Bo3Bpaljawoiias cuia B 5 MH. Haiitu 5TOT MOMeHT
BpPeMeHHU.

2.2.2 IIpumepsl 3aja4. 2 cemecTp

TLo1a/ib MIACTHHBI CIFOAITHOTO KOH/|eHcaTopa 36 ¢M?, TOJIIMHA C/1ost AudiekTpuka 0,14 cM. BBIUMC/IUTE €MKOCTb, 3apsi/]
Y SHEepruio KOH/[eHCaTopa, eC/Ti Pa3HOCTh MOTeHI[HMaioB Ha ero 00kiazkax 300 B, € = 2,1.

[lBa 0/lMHAaKOBO 3apsDKEeHHBbIX IlIapMKa I10/BellleHbl B OJHOM TOUKe Ha HUTSIX OJWHAKOBOM AJMHBL IIpu 3TOM HUTH
pasouutrch Ha yrou O. [lapuku rorpyskaroTt B Macio. KakoBa Ii0THOCTb 0 Mac/a, eC/iv yrojl pacXoKeHus: HUTel TIpu
MIOrPY’KeHUH B MacjIo0 OCTAaeTCsl HeM3MeHHbIM? [IJIOTHOCTL MaTepuana LIapukoB P = 7,5 10° kr/mM°, gusnekTpuyeckas
MPOHUL[AeMOCTb Macja € = 2,2.

UeThIpe /aMIIbl, pacCUMTaHHbIe Ha HanpsbkeHue 3 B u cuny Toka 0,3 A, Hajo NOAK/IIOUUTS MapaaseabHO U IUTaTh OT
HCTOYHMKA HalpspkeHus 5,4 B. Pe3ncTop Kakoro CONpoTHB/IEHUS HAZl0 BK/IOUUTH [10C/Ie0BaTe/IbHO JlamIiam?
Awmniepmerp umeer conportusienve 0,02 Om. Ero mkana paccuutana Ha 1,2 A. IIyHT Kakoro COIpOTHB/IEHHsI HaZlo
TIOCTaBUTh K aMIiepMeTpy, UToObl MOXKHO ObIJIO H3MepsATh TOKH CUJIOH 710 6 A?

OpHOpofHOe MarHUTHoe rosie ¢ uHayKuyeit 200 mTa gelicTByeT Ha IOMeLeHHbIM B HETO MTPOBOJHUK JyIMHON 50 M c
cunoit 0,7 MH. Onipesieniute criy ToKa B IPOBOJHUKE, €C/IM YTOJI MEXK/Y HarpaB/ieHHeM ToKa M MHAYKLMeH MarHUTHOTO
noJist paBeH 45°,

KBajpaTHass paMKa MoMelljeHa B OAHOPOJHOe MarHWTHOe mose. HopMmanbk K IJIOCKOCTM paMKH COCTaB/seT C
Harpae/eHHeM MarHuTHOro mosst yron 60°. Ctopona pamku 19 cMm. Ompejenure UHAYKIMIO MAarHUTHOTO OIS, €C/H
W3BECTHO, UTO cpefHee 3HaueHue D/JC MHAYKLMM, BO3HUKAIOIell B paMKe MpH BBIKIHOUeHUM moss B TeueHue 0,01 c,
paBHo 50 MB.

MarHuTHbIM MOTOK, MPOHM3BIBAIOIINI 3aMKHYTBIM NPOBOJIOYHBIM KOHTYp € compotusieHueM 0,5 OM, paBHOMepHO
yBemuunics ¢ 0,2 MB6 no 7 MB6. Kakoii 3apsiz mipoliien 3a 3TO BpeMsi uepe3 TorepeuHoe CeYeHHe MPOBOJHUKA MPU
paBHOMEpPHOM H3MeHeHUU NoToka. Cusa Toka, 31C — MOCTOSIHHBI.

Kary1iika ¢ keJie3HbIM Cep/ieuHHKoM ceuenrem 20 cM’ iMeeT MHYKTUBHOCTS 2 - 107 T'H. KakoBa [I0/KHA GbITh CHJTa TOKA
4T06bI MHAYKLMSA [10/1 B cepAeunrke 6bu1a 10 Ti, urcio BuTkoB pasHo 10007

Paccrosinue L or 1jesteit 1o 5kpaHa B onbiTe FOHra paBHo 1 M. Ornipeie/IMTh pacCTOsHUE MeX/Y ILe/IIMU, e/ Ha OTPe3Ke
JmsoH 1 = 1 oM yknagpiBaetcst N = 10 TeMHbIX MHTEP(hEPeHIIMOHHBIX MoIoc. [iuHa BOJHBI A = 0,7 MKM.




10. Ha ruteHky u3 rimiiepuHa To/uaon 0,3 MKM maziaeT Gesibiii cBeT. KakuM OyzieT Ka3aTbCsl [BET TUIEHKHU B OTPa’KeHHOM
CBeTe, eC/IU yroJ najieHust ayuei 45°7

11. Kakyto pa3HOCTBb /I/IMH BOJIH MOYKET Pa3pellnThb JUPPaKIMOHHAas pellleTKa IUPUHOW 2 CM U TTePHUOJIOM 5 MKM B 00/1aCTH
KpacHbIX jy4eit (A = 0,7 MKM) B CIIeKTpe BTOPOTO Mopsi/iKa?

12. EcTecTBeHHBIM CBeT TMajlaeT Ha [IOBEPXHOCTb [W3JEKTPUKA TIOZ YIJIOM TOMHOW Tmosspu3anuu. KosdduipeHT
niporyckanusi cBeta paBeH 0,915. HaliTu cTereHb moJisipu3aliiu MpeioM/IeHHOro yya.

13. EcTecTBeHHBII CBeT NPOXOJAWT Uepe3 /iBa M0JIIPU3aToOpa, YIol MeXXAY TJIaBHBIMU IJIOCKOCTSIMU KOTOPBIX paBeH 45°. Bo
CKOJIBKO pa3 YMEHBIIUTCS WHTEeHCHBHOCTb CBeTa IIOC/Ae TIPOXOKAeHUs 3Toi cucteMbl? CuuTaTh, UTO KaKAbIH
T0JIIpU3aTop oTpakaeT U norJyomaetr 10% nazarolero Ha HUX CBeTa.

14. Karoj, BakyyMHOro (oTO3/eMeHTa OCBelljaeTcsi CBeTOM C AJMHON BosHbI 0,405 MkM. dDOTOTOK IpeKparjaeTcs Npu
3a7lep>KUBAloLIel pasHOCTH NoTeHUManoB 1,2 B. Haliti paboTy BeIX0/ja 3/IEKTPOHOB M3 KaToa.

OIIK-1.3. [Mpumensier | O6yyaroIuiics ymeer:

ecTeCTBEHHOHAyUHble  MeTO/bl | IPUMEHSTh METOJbl TEOPeTHUeCKOro M 3KCIIePUMEHTalbHOr0 HCC/efoBaHUs (U3NUeCKUX
TeOpeTUYeCKOro U | 00BEKTOB, MPOLIECCOB U SIBJIEHWH, MPOBOAUTH (U3UUYECKHE 3KCIIEPUMEHThI 10 3a/laHHOMU
3KCIIepPUMEHTAJIbHOTO MeTo/IuKe U 00pabaThiBaTh UX Pe3y/IbTaThl

WICCIIeI0BAHMSI 00BEKTOB,

TpOLIeCCOB, SIBJIEHUM, MPOBOJUT
SKCIMEPUMEHTBI I10 33/:[(:1HH0171
MeToJuKe u aHamsupyeT
pe3y/bTaThl

a)
b)
)
d)
e)

a)
b)
)
d)
e)

a)
b)
)
d)
e)

2.2.3IIpumepHhI TeCTOBBIX 3ajaHmii. 1 cemecTp

1. Tlemexop mpollesn MOJOBUHY OKPY>XHOCTU paguycoMm 1,5 kM 3a 0,5 yvaca. Ilpu 3TOM MOAy/Ib CpefiHEr0 BeKTOpa
CKOpOCTH Tellexo/a paBeH

3,0 Km/u

4,0 km/u

50 Kwm/u

6,0 KM/u

7,0 Km/u

°
2. Hebosbiloe Teno (MaTepranbHYI0 TOUKY) OpOCHIM IO YIJIOM 30 ¢ TOPU30HTY C HavajbHON CKOpocThio 20
m/cUepe3s Kakoe BpeMs TeJIO JOCTUIHET BhICiueil Touku? TIpuasTts g=10 m/c?

0,1c

0,2c

0,5c

lc

2c

3. HpI/I BK/IIOUEHWHU JJIEKTPOABUraTe/IA €r0 POTOP HAYMHAET BpPAIdATHCA PABHOYCKODPEHHO C YTJIOBBIM YCKODE€HHEM

2
20 06/c”, ckonvko 060pOTOB cZieaeT poTop uepe3 1 CEKyHAy TIOC/Ie BK/TFOUEHHS] ABUTATEINA?
10

15
20
25
30

4. Tlapas ¢ BBICOTHI 1 M, TPy3 Maccoit 1 KT MOXKeT CKaTh MPYKUHY KECTKOCTBIO 2 -10° H/M Ha BeUUMHY, PaBHYIO
0,1 cm

0,2 cm

2cMm

1cm

0,5 cm

5. Tenexxka maccoii 15 Kr IBHXKeTCs TI0 BOTHYTOMY MOCTY €O cKopocThio 10 m/c. B HibkHel Touke cr/la HOpMaJIbHOTO
JlaBJIeHUs TeJIe)KKU Ha MOCT BIBOe MPEeBOCXOAUT CUY TsbKeCcTH. [Ipy 3TOM pafiyC KpUBU3HBI MOCTa PaBeH

10m

15m

20 m

25Mm

30 M

6. Myxa maccoti 0,5 r, neTsijast Co CKOPOCTbIO 2 M/C, TIOTIaZiaeT B MO/BEIIeHHbIN JUMNKUi UCT Oymary maccow 1,5 r.
Cpasy mocie CTOJIKHOBEHHSI CKOPOCTb JIBHKEHHSI JIUCTA C MPUJIHIIIIEH K HeMY MYXOW COCTaBJIsieT




a) 2 wm/c

b) 1wm/c

c) 0,5wm/c
d) 0,2wm/c
e) 0,1m/c

7. Hebonbiioe Teno (MaTepUasbHYIO TOUKY) MAacCOM 2 Kr, HaXOZSIIyIOCsS Ha HEKOTOPOU BBICOTE HaJ TIOBEPXHOCTHIO
3eMJIM M UMEIOLIYIO TIOTeHL[HabHYIO 3Hepruto paBHyro 400 I, OTITYCTHIIH, TaK UTO uepe3 HEKOTOpOe BpeMsi OHO
ymano Ha 3emmo. UeMy paBHa CKOPOCTb 3TOTO Tela B MOMEHT IaZieHus Ha 3emmo? CONpOTHUBIEHHEM BO3/yXa

npeHeOpeys.
a) 1lwm/c
b) 5wm/c
c) 10wm/c
d) 20wm/c
e) 40wm/c

8. OpHopozHbli auck paguyca 0,1 M, Karsmuiics 0e3 NMpPOCKa/ib3bIBaHHS 1O TOPU30HTANIBHOM TMOBEPXHOCTH CO
CKOPOCTBIO 5 M/C, TT0T1a/iasi Ha HaK/IOHHBIN Y4acTOK, OJHUMAeTCs Ha BBICOTY

a) 2,5m
by 1wm

¢ 0,5m
d 04wm
e) 0,2m

9. Haiigure umncso crerneHel cBOOO/[bI MOJIEKY/T WI€AILHOTO Ta3a, eC/IH BCS SHEPTUs ero TEMJIOBOTO JIBWKEHUsI
MPUXOAUTCS Ha TIOCTYMaTe/IbHOe JBHKEHUE MOJIEeKYJT

a) 3
b) 4
¢ 5
d 6
e) 7
10. B ,E[BYX O,ELI/IHaKOBbIX 6ann0Hax HaXO,E[I/ITCH KPIC]IOpO,q HO,E[ O,E[I/IHaKOBbIM ;[aB]IEHI/IEM p nu 0AHOI71 u TOﬁ Xe
TeMnepaTypofz'I T. Tlocmne TOr'o, Kak ra3 13 rnepBoro 6an110Ha TO/JTHOCTBIO TepeKayaiki BO BTOpOﬁ 6a]'[]'IOH u T11o0cjie
9TOT'0 ITOBBICHUIN TeMnepaTypy B 1,5 pa3a, AEIB]IEHHE BO BTOpOM 6aJ'IJIOHe CTajio paBHbIM
a) p
b) 2p
c 3p
d) 4p
e) 6p

2.2.2 TIpumMephI TeCTOBBIX 3a{aHUM. 2 ceMeCTp

KosnebaTe/ibHbIN KOHTYp C TIpeHeOPEKUMO MajbIM COMPOTHUB/IEHUEM UMEET 3/1eKTpoeMKOCTh C = 25 MK®, WHAYKTUBHOCTh

L = 0,01 I'n. MakcumanbHast cuna Toka B KOHType 0,1 A. MakcuMabHOe HalpsbKeHHe Ha KaTyIlKe PaBHO
a) 1B

b) 2B

) 10B
d) 25B
e) 100B

IIpsiMoli mpoBog, AMHOM L = 40 cM JBIKETCS B OHOPOJHOM MAarHUTHOM I10JIe CO CKOPOCTBIO V=5 M/ C neprneHuKyaspHO
JIMHUSIM UHOYKIUWA. Pa3HOCTh MOTEHIMaIoB Mexy KoHijamu ripoBoga U= 0,6 B. NHaykius B MarHuTHOTO 110J1s1 paBHa

a) 0,12Tn
b) 0,3Tn
¢ 0,6Tn
d 1Tn

e) 5Tn

Pe3oHaHCHast 4acToTa BBEIHYXAarolleli rapMonHndeckoii 3/]C B KosiebaTesTbHOM KOHTYPe, TIPH KOTOPOH aMITIUTY/ia CHJIBI TOKa
-1

MaKCHMajibHa, paBHa ()., = 200c". Yemy paBHa HMHIYKTHMBHOCTH KAaTYIIKH B KOje0aTeJbHOM KOHTYDE, €C/id eMKOCTh

KOH/IeHCaTopa paBHa C =5 mix< ?

a) 1I'm
b) 2I'n
¢) 3I'H
d) 5TH
e) 10I'n

TTOTOK BEKTOPa JIEKTPUUECKON MHAYKIUH (37IEKTPUUECKOTO CMeIleHUs1) uepe3 chepruuecKyro IOBEPXHOCTh, OXBATHIBAIOIIIYIO

TOUeYHbIe 3apsi/ibl Gh=» HK, 4z =3 HK, 93 =_) HKJ1, paBeH




M
—9Kn
by 2-10 9—2
M
~9Kn
0 3-10°=
M
—9Kn
d 7-10 9—2
M
Kn
) 0=
M

Temmnepatypa abCOIFOTHO YEPHOTO Te/la YMeHbIIHIach B 2 pa3a. Kak M3MeHHUIach ero SHepreTyeckasi CBeTUMOCTb
a) YBenuuwusach B 16 pa3

b) ¥YBemuuwunace B 2 pasa

C) YBemuumsiach B 4 pasa

d) YwmeHbImIace B 2 pasa

e) YMeHbllunach B 16 pa3s

Kpacnas rpanuna dotosddekra a5 Hekotoporo metaia pasHa A =100 HM. Onpegenvite MUHMMa/ILHOE 3HAYEHHUE SHEPTUY
¢hoToHa, BeI3bIBatoOIero Goroapdexr. OTBeT Aath B 3B.

a) 1,275B
b) 3,115B
c¢) 5,353B
d) 9,213B
e) 12,43°B

®oToH paccesicsa nog yrioM (=6 (" Ha IepBOHAYAILHO TOKOMBILEMCS 3/1eKTpoHe. Omnpefie/InTh HAYaIbHYI0 3HEPIHIO
(hoToHa, ec/M /i/IMHA BOJIHBI pPacCcesiHHOTo ()O0TOHA 0Kas3aaach PaBHOM KOMIITOHOBCKOM /uHe Bo/HbL. OTBeT aTh B M3B.

a) 0,31 M»B
b) 0,61 MsB
c¢) 0,84 M>B
d) 1,02 M3B
e) 2,25MsB

2.3 TunoBbIe 3ajaHKA /IS OLIEHKH HaBBIKOB B KauecTBe 00pa30oBaTe/IbHOI0 pe3y/bTara

Kop 1 HaMeHOBaHMe O6pa3oBaresbHBIN pe3y/bTaT
WMH/IMKAaTOpa JOCTIDKEeHUS
KOMIIeTeHL[UU

OIIK-1.2. TIpumMeHsieT ocHOBHbIe | OGyuJaroIUiiCs BazeeT:

TIOHATHS Y 3aKOHBI €CTECTBEHHBIX | HaBbIKAMU IPUMEHEHUs] OCHOBHBIX IIOHATMM M 3aKOHOB KJ/IaCCUUYECKON K COBpeMEeHHOM
HayK JJisl pelleHUsl TpeJMeTHO- | (pU3MKHU JJisl pellleHus IpeJMeTHO-TIPOGUIbHBIX 3a/au

NpoMIbHBIX 33/jau

2.3.1 IlpumepsI 3ajanmil. 1 cemecTp

1. TIpx U3MepeHUH J/TUHBI TeJ1a BBLI0 TIPOBE/IEHO OJHO U3MEPEHHE C TIOMOIILI0 MUI/TAMETPOBON YUeHUUYeCKOH TuHeNKu. TTpu
3TOM BBUTH MOJTyUeHo 3HaueHue JyvHbl I, 22,3 cM. UeMy paBHA HHCTPyMeHTa/IbHast TIOrPEIIHOCTh U3MepeHUs?

2. Tpu U3MepeHuH [IUHBI Tejia ObIIO MPOBEAEHO OJJHO U3MEPEHHe C MTOMOII[bIO [IITAHTeHIUPKY /IS, [IIKa/la HOHHYCa KOTOPOro
umeer 10 genenuit. Tlpu 5TOM GbUTM TONyueHO 3HaueHue yuHbl [ =227 mm. UeMy paBHa MHCTpyMeHTa/bHast
MOrPeIlHOCTb U3MEPEeHHst?

v 1__ v v
3. Pa;u/lycm ABYX IIJIAHET OAWHAKOBOU IVIOTHOCTU OTHOCATCA KaK — =3 . Haiitu oTHollIeHue YCKOpeHNHU CBOGO,E[HOFO
2
MageHKda U Ha TIOBEPXHOCTH 3THUX IJIdHET.




4. [lea maremartnueckux MastHuka maccamu IM;=0,1Kru m,=0,05Kr coeepwator rapmonuueckue KosneGaHusi C
— — o . L
nepuogamu 1, =1¢C u T, =2 C. Halitu oTHOIWeHH e A/IMH UX HUTEH — .
2

5. Tlog peiictBuem momenTta cuibl 100 H'M, MaxoBWK, Ipe/CTaB/sIONMM COOOM OJHOPOJHBIM JUCK Maccoit 20 Kr u
paguycom 1 m, mpuobpeTaeT yrioBoe YCKOPEHHE PaBHOe ___.

6. B aByX 0[MHAaKOBBIX Oa/IOHaX HaXOAWUTCS KUCJIOPOZ, 10/ AaBieHreM 3 aT™ U 5 atM. CHauasna o6a 6asioHa coejMHUIN
MeXxy co0oil U BHIDOBHS/IM JaB/eHHe B HUX IIPU TOCTOSHHOW Temmeparype T, a 3aTeM TeMIlepaTypy MeJJleHHO
YMeHBIIWIM B 2 pa3a, o0lrjee faBieHye B 6a/yioHax CTano paBHbIM ___.

7. Ilea npyxunneix mastHuka maccamu M;=0,01kru m,=0,02Kr cosepmaror rapmonuueckue konebanus c

— _ o k
neprogamu 1';=1C u T ,=2 C. Haiitu oTHOIIeHHe KO3(QPHUIMEHTOB )XeCTKOCTH X MPY>KUH ~—.
k,

8. TIpy>KMHHBIM C MacCOi m ¥ )KeCTKOCTbIO TIPY>KUHBI Kk coBepiuaet Kosebanus ¢ nepuoziom T . Uemy GyzieT paBeH meproz
KoJie0aHWH, ec/ii MacCy YMeHbIINTh B 4 pa3a?

2.3.2 IIpumMepsl 3a/JaHui. 2 ceMecTp

1. Ha yyacTKe HeoJHOpPOJHO 1ierH, cosepxaieii conpotusiaennus R, =3 OM, R,=9 OM u ucrounuk c 3C € =6 B,
BHYTpeHHee COIPOTHUBJIEHHE KOTOpOr'o npeHeOpeXXUMo Maro, TeueT TOK I=1A

A R E R B
— 1+
B
I
ITpu sTOM pasHOCThL NOTEHLIMANIOB MeXly ToukaMu A U B paBHa

2. barapes 3amKHyTa Ha peocTtar. [Ipu yBenrueHuu CONpOTUB/IEHUS peocTara B 4 pa3a HanpshkeHUe Ha HEM YBeJIMUUBaeTCst
2 B 1o 4 B. IIpu sTom O/IC 6atapeu paBHa .

3. ToueuHbll 3apsj ( CO3aeT B OKPYXarLleM IPOCTPaHCTBEe 3/1eKTPOCTaTUUeCKoe MoJjie, MOJYJ/b HalpsKeHHOCTH

_2
KOTOPOTO 3aBMCHMT OT PacCTOSIHMA ['/I0 3apsja o 3akony E =—, — . Uemy paBHa pa3HOCTh IIOTEHLAAJIOB Q,—-0g
r-m
Mex/y ToukaMu A 1 BHaxosIumMucs oT 3aps/ia Ha paccTosHUAX I' , = 1 Mu I' ;=2 MCOOTBeTCTBeHHO?
4. Tlo ToHKOMY MpoBoAY TeueT TOK | . MHAYKIYS MarHUTHOTO TI0JIsI B LIeHTpe MO/IYKOJIbLIa paguycoM R paBHa
I
(2]

5. OnekTpoH 3apsioM —e, ob/ajias KHHeTMueckoil sHepruei, pasHoil E,, nBumkeTca mo oKpyXHOCTM B OJHOPOJHOM
MarHUTHOM I10JIe C UHAYKLYel B. Pafuyc OKpy>KHOCTH IIPU 3TOM paBeH /

6. KonebatenbHbiit KOHTYp uMeeT eMKOCTb 1 MK® u uHaykTUBHOCTE 100 MKI'H. KakoMy yC/IOBHIO JO/DKHO Y/I0BJIETBOPSITH
COTIPOTHBJIEHHE KOHTYPa, YTOOBI B HEM MOTJIM IIPOMCXOJUTh 3aTyXalollye rapMOHUYecKue KosiebaHust?

7. Conenoun mmHol |=1M, guamerp KoToporo man mo cpaBHeHuro ¢ ero gnuHoi, umeer N =1000 sutkoB.
HanpspkeHHOCTh MarHMTHOT'O TI0JIst BHYTPH COJIEHOW/IA, eCJTH TI0 Hemy rpoxoaut Tok ] =2 A, paBHa

8. PaccTostHMe MeXIy COCeJHMMM MAaKCHMyMaMH IIpH [JIMHe CBETOBOM BOJHEL, paBHOH A, B ombite FOnra pasno 0.1 Mm.
Uemy Gy/IeT paBHO PACCTOSHUE MEXKY BTOPBIM U UETBEPTHIM MAKCUMYMOM TIPH [IJIAHE BOJHBI 2 A?

9. B omeite FOHra paccrosinve Mexzy IiesasiMi 1 MM, pacCTOsIHMe OT UCTOUHHUKOB /10 5KpaHa 3 M, ILIMPHHA T10/10C Ha 5KpaHe
1,5 mm. HaiiTu /MHY CBEeTOBO# BOJTHBI.

10. Yemy paBHa nocTosiHHast AU(PpaKIMOHHOMN peléTKY, ecid Ha 1 MM eé 1yiuHbI cofiep>kuTesi 200 ITpuxoB?

11. TemmnepaTypa abCO/IIOTHO YEPHOTO TeJia yMEHbIINUIACh B 2 pa3a. Kak u3aMeHuiach ero 3HepreTuueckasi CBeTUMOCTh?

. -19
12. Oneprus $HoTOHA, COOTBETCTBYIOI|as KpacHo rpanule Gorosddekra, Ansa Kanus pasHa 7,2 - 10 /[bx. Onpegenure
MaKCUMa/lbHyH0 KMHETHYeCKy0 3Hepruto (OTO3/1eKTPOHOB, e/l Ha MeTasll MaflaeT CBeT, SHeprusi (POTOHOB KOTOPOIro
—18
paBHa 10 .
OIIK-1.3. ITpumensier | OOyuarouiics BiazeeT:
ecTeCTBeHHOHay4yHble ~ MeTO/bl | HaBbIKaMM IPUMEHeHHUs] MeTOZI0B TeOpeTHYeCcKOro M 3KCIepUMeHTa/lbHOTO MCC/Iel0BaHUs
TEOpeTUYeCKoro U | ¢pu3nyeckKnx OOBEKTOB, TIPOLIECCOB W SIBJIEHWH, HaBBIKAMH TIPOBeJeHHs (U3HuecKux
9KCIIepUMEHTaTBHOIO 9KCIIePYIMEHTOB 10 33/JaHHOM MeTOZIMKe ¥ 00pabaThiBaTh WX pe3yIbTaThl




HCCceIOBaHUS 00BEKTOB,
MIPOLIECCOB, SIBJIEHUM, TPOBOJUT
9KCITEPUMEHTBl 110  3a/laHHOM
METOIUKe u aHa/U3UpyeT

pe3yJbTaThl
2.3.3 IlpumepsI 3aanmil. 1 cemecTp

1.  Tlpu ¥3MepeHMM JJIMHBI Tesla ObLIM OMpezieieHsl caydaiiHas norpemHocts A X, =4 MM u npubopHas NOrpeLHOCTb
AXx np— 3 MM. UemMy npy 5TOM paBHa I[O/TyLIXPYHA J0BEPUTE/ILHOIO BepOSITHOCTU UHTepBasa’?

2. Tlpu w3MepeHHM JuaMeTpa Iuapuka ObUIO MpoBeieHO 3 M3MepeHWs. IIpy 3TOM ObUIM TIONy4YeHBI 3 3HAUEHHs JIJMHBI
d;=0,9m, d,=1,1mm u d3=1,0mm. Yemy npubmmsurensHo paBHa cpejiHss KBapaTHUHAS OITHOKA M3MepeHHii?

3. Tlpu u3MepeHMHU AJMHBI TIpegMeTa ObUIO MPOBeieHO 5 M3MepeHwid. I1pu 3TOM ObUTH TO/My4eHbI 3 3HAueHUs JJTAHBI
[,=8,1mm, [,=8,0mm, [;=8,0 mm, [,=8,0mm u [;=7,9mm. Uemy npubnmsuTensHo paBHa CpejjHss KBaJpaTHUHAs
ommbKa n3MepeHHi?

4. Bo CKOJBKO pa3 U3MEHHUTCS] YCKOpeHre CBOOOAHOr0 TafieHus], eC/iid YAANIUThCS OT TIOBEPXHOCTH 3eMJIM Ha PacCTOsIHUE,
paBHOe pafiuycy 3emun?

5. Tlepuop MaTeMaTHUYeCKOro MasTHHKa Ha TIOBePXHOCTH 3eM/Id paBeH 4 c. Kakum OyzieT rmepuoz 3Toro MasiTHHKa, eCid
€T0 TIOMeCTHUTh B JTU(T, KOTOPBIHN JBIKeTCST BHU3 C ycKopeHueMm 0,84 g?

6. OpHopojHbIi Auck Macckl m=1 Kru paguyca R=1 MKaTUTCS MO TOPHU30HTA/NBHONM MOBEPXHOCTH CO CKOPOCTHIO
V =1 M/c6e3 npockanb3bieanust. HalijuTe KUHETUUECKYIO SHEPIHIO 3TOTO JUCKA.

7. Illapuk juameTpoM d, ABUXKETCS B )KUJKOCTH C BS3KOCTBIO I] CO CKOPOCTBIO V, IIPH 3TOM Ha Hero JefCTBYeT CH/Ia BSI3KOT
Tpennst . Uemy OyneT paBHa 3Ta cu/a, eC/IM 3TOT JKe LIAPUK OyZieT ABUraThCsl B SKUAKOCTH C BSI3BKOCTBIO 21) CO

\%
CKOpOCTBIO —7?
3
8. T'pysuk macchl m= 1 KrcoBepiaeT co6CTBeHHbIe 3aTyXarolue KonebaHus Ha MpyKHHKe skecTKocTH K =2 ——T0 3aKoHy
M
|= ) n _ a1 -1 o .
x|t|=Aexp - Bt|cos| wt+ 2| e A=0,01m, B=0,1c, w=2c . Haiitu norapupmMuueckuii geKpemeHT
3aTyXxaHus.
2.3.4 TIpumMepsl 3a/JaHUl. 2 ceMeCcTp
1. K snexkTpuueckoii cxeMe, COCTOsIIIIel U3 BYX Pe3UCTOPOB U UCTOUHMKA TOKA, TIOAK/IFOUEHbI /jBa H/lea/lbHbIX BOJbTMeTpa.

Tokasanus mepeoro BonbT™Metpa V| pasHo 20 B. UTo nokaseiBaeT BTOpoii BosT™eTp V )?

2.

Uemy paBHO conpotusienue tenu, eciu R, =10M, R,=30wMm, R,=10Mm? — R, R, -

MaieHbKMH IapUK UMeeT 3apsj ¥ CO3aeT B TOUKe, HaXOAALeHCs Ha PaCCTOSHUM I'OT 3aps/a, 3JIeKTPOCTaTUIeCKOe
TI07le HaIpsDKeHHOCTBI0, paBHOM 10 Moziymo E. Ilapyk JOMONHUTeNEHO 3apafyiiy U ero 3apsj ctan pased 2 (. Yemy
CTasia paBHa HAMPSDKEHHOCTD 3/1eKTPOCTATHUECKOTO MOJIst 3TOr0 LIapHKa B TOUKE Ha PACCTOSHUM 2 I'OT Hero?

VMeeTcs KaTyllKa, JJIMHA KOTOPOM BO MHOTO pa3 MeHblue ee paguyca R. Katymka comepxutr N BHUTKOB, MO Hei
TpoTeKaeT TOK, CMoi I, MpW 3TOM MarHWTHas MHAYKLWMS B L|eHTpe Takol KaTyllku pasHa B,. Uemy Gyzer pasHa
MarHyTHas MHAYKLMSA B [IeHTpe KaTyILKH, eC/Id yBeJIUYHUTh KOJIMUeCTBO BUTKOB B Held B 2 pa3a, a TOK, TPOTeKaroL1il B Hell
YMEHBILUTL B 2 pasa?

3apspkeHHast YacTHILA ABWXKETCS B OJHOPOJHOM MarHUTHOM TI0JIe MO0 OKPY>KHOCTH, paguyca R. B HeKOTOpbI MOMEHT
BpeMeHM HWHJYKLMI0 MarHWTHOIO MO/ YMeHbUIWIM B 3 pasa. KakoB cran paguyc OKPY)KHOCTH, MO KOTOPOM CTana
JIBUraThbCsl yacTuLia?

KonebaTenbHbili KOHTYDP UMeeT A0OPOTHOCTh, PABHYHO 10°. Ha ckoibKo TPOLIEHTOB TIPUO/IU3NUTEBHO YMEHBIIIAeTC s
SHEPrUsi BEIHY)KIEHHBIX KoJieDaHU B TAKOM KOHTYDE 3a TIEPHUOA?
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7. [IBa 3MeKTpPOHA BPAILJAIOTCA B OHOPOAHOM MarHHUTHOM T10j1e. EC/IH X CKOPOCTH OTHOCATCS KaK — =2, TO OTHOLIEHHE )
v,
R,
Pa/juyCoB BpaIleHHs] —— PaBHO
R,
8. Kak M3MEHHTCS DAcCTOSIHME MeXKy MHTepdepeHLMOHHBIMA TMON0CaMHM B OMbiTe FOHra, eciv pacCTOSHHME MeXAy
3KpaHaMH YBeJTHUHTb B 2 pa3a’?

9. B omnbite FOHra ayvHa BoHbl udMeHusach ¢ 600 HM Ha 400 HM. Kak n3MeHW1ach IMpHHA TT0JIOC Ha 5KpaHe?

10. ITepuop pudpakiMoHHOH pelleTkKu paBeH d. Kak H3MeHWTCs paccTosHUE MeXIy TI/IaBHBIMM MakKCUMyMaMH I1pU
Iudpakiyy cBeTa Ha AUGPaKIMOHHOW pellleTKe Mpy HebGo/bIIMX yryiaxX AUPpakiud, eciu Mepuof AuhpakiMoOHHOM
peleTKy OyZieT paBeH 2d, a MOJI0KeHHe MY PeIlIeTKON 1 5KPaHOM He U3MEeHUTCS?

11. Kak u3MeHW/Iach TeMriepaTypa UepHOTO Teja, eCJid [JIMHA BOHBI, COOTBETCTBYIOIIAsS MakKCUMYMY ero CIieKTpaabHOH
TJIOTHOCTH SHepreTHueckoii ceetumoctH, cvectutcsi ¢ A, =300 MKM g0 A, =100 MKM?

12. Kak Obl/1a U3MeHeHa YacToTa CBeTa, eC/I MaKCUMaslbHasi CKOPOCTh 3JIEKTPOHOB TpH (oToatdekTe Bo3pocsa B 3 pasa?
PaboToii BbIX0/ja 57IeKTPOHOB K3 MeTasl/la npeHe6peus.

2.4 TlepeueHb BONIPOCOB /151 TO/rOTOBKY 00y4aOIIMXCA K IPOME)KYyTOUHOM aTTecTanuu
1 cemecTp

1. Cucrema otcueta. IIpoiijeHHbIN NyTh U NepeMellleHue. Pafuyc BeKTOp, BEKTOP CKOPOCTH, BEKTOP YCKODEHHS U CBS3b
MexxJy HUMU. CpeJHSIsI CKOPOCTh M CpeJiHee yCKopeHe. TaHreHIMaabHOe U HOpMasibHOe YCKOPEHHUs M UX CBSA3b CO CKOPOCTBIO.

2. [IBvrKeHYe 4acTHULibI TI0 OKPY>KHOCTH. BeKTopbl yryia IoBOpOTa, YIJIOBOM CKOPOCTU U YIJIOBOTO YCKOpeHUs. CBs3b MeXy
YI7I0BBIMU U IMHENHBIMU BeJIMUMHAMMU.

3. Ilepneiit 3akoH HeptoToHa. [ToHsATHEe Macchl. Bropoit 3akoH HeioroHa. Ilonsitve cunbl. CroxkeHue cuil. TpeTuii 3akoH
HetoroHa. ['paHHL{BI TPUMEHUMOCTH K/IaCCUYeCKOro Criocoba OrnycaHusl JBHKeHHs YaCTHL].

4. OCHOBHBIE CU/BI B MeXaHUKe: CU/Ibl BCEMUPHOIO TATOTEHUs], CHUJIbI TPEHUSI CKOJIbKEHUs, CU/IbI CONIPOTUBJIEHHUS], YTIPyTHe
CHJIBL.

5. 3aKOH M3MeHeHHUs1 M COXPaHeHUs UMITy/IbCa MeXaHUUEeCKOW CHCTEMBI.

6. LlenTp Macc. OCHOBHOM 3aKOH IOCTYTAaTeJbHOIO ABWKEHUS LieHTpa Macc.

7. YpaBHeHue JABIKeHUs TeJla lepeMeHHOM Macchl.

8. 3aKoH M3MeHeHHs1 KHHeTU4YeCKOi S3Hepruu cucTeMbl. PaboTta 1 MOLIHOCTS.

9. KoHcepBaTHBHbIe (TT0TeHLIMaMbHbIe) U HEKOHCepBaTHBHbIe CUbl. [1oTeHIManbHast sHeprus. CBsi3b MKy MOTeHIIMaIbHON
SHepruei u CUIon.

10. 3aKoH M3MeHeHHs ¥ COXpaHeHHs MTOJTHOW MeXaHUUeCKOH SHepriuy CUCTEMBI.

11. MomeHT uMmMy/nbCca MaTephaabHOM TOUKA. MOMEHT UMIly/JbCca MeXaHWUecKoW CUCTeMbl. MoOMeHT cuibl. MomeHT
HMITY/IbCa U MOMEHT CUJIbl OTHOCHUTE/IEHO OCH.

12. 3aKOH M3MeHEeHUs U COXpaHeHUs] MOMeHTa UMITy/IbCca MeXaHUUeCKOW CUCTEeMBI.

13. LleHTpasibHOE CTOJKHOBEHME ABYX uacThl. AOCOMIOTHO yNpyroe M abCO/MOTHO Heynpyroe crolkHoBeHue. CKOpOCTH
4aCcTHL] 110C/Ie CTOJIKHOBEHHUS.

14. OcHOBHO}#1 3aKOH BpalllaTe/IbHOTO [IBIKEeHUS TBEP/IOT0 Tesla BOKPYT HeroIBIKHOM OCH.

15. Onpesienenrie MoMeHT uHepLivu. Teopema IllTeiiHepa.

16. MoMeHT MHepLH TOHKOTO CTep>KHSI OTHOCUTE/BHO OCH, TIepIIeH/ANKYJ/ISIPHOM CTeprKHIO.

17. MoMeHT MHepLM1 OZHOPOJHOIO JUCKA, OTHOCUTEIBHO OCH, MepreHANKYIISPHOM IJIOCKOCTH JUCKa U MPOXOAIIeN uepes
€ro LIeHTP.

18. MomeHT MHepLMY OJHOPOZAHOTO 11apa, OTHOCUTEIBHO OCU, IPOXOJAILel uepes ero LieHTp.

19. Kunetryeckas 3Heprus BpalllaTe/IbHOrO JABUKeHUsI TBEPZOro Teja.

20. NpeanbHast >kuakocTb. CTaljioHapHOe TeueHue ufeanbHOM XUAKOCTH. YpaBHeHUe BepHysiu. Bsskas xxugkocts. CUmbl
BHYTPEHHer0 TPeHMUs..

21. IlpuHumn oTHOcHUTenbHOCTU ['amunest. IIpeobpaszoBanusi [amusest. [IpUHLIMIT OTHOCHUTENBHOCTH B PeJISSTUBHUCTCKOMN
MexaHuke. [Ipeo6pa3oBaHust JIopeH1a /71t KOOPAWHAT U BPEMEHH U UX CJIe[ICTBHS.

22. PenisiTUBUCTCKUM UMITyJTbC. [To/THast SHeprust yacTupl. JJHaMuUecKrie ¥ CTaTUCTHUECKHe 3aKOHOMEPHOCTH B (DH3HKe.

23. JebopMarisi TIPOJIONIBHOTO pacTshKeHHWs (ckaTtusi) TBepAoro Tesa. HarpsokeHue. OTHOCHTeNbHOe —Y/JTMUHEHHe.
Koaddurment ynpyroctr. Moaynb FOHra. 3akoH ['yka /151 pacTsbkenust (oxatust). JedopMalius ciBUra TBep/Ioro Tesa.

24. OnpefienieHrie KojieOaHUMA B MeXaHMUecKod cucreMe. ['apMoHnueckue KoseOaHus. YpaBHeHHWE TapMOHHUYECKHX
Kojie6aHUH U ero peleHye. I'eoMeTprueckas MHTepIIpeTalysi FapMOHUYeCKUX KoJieOaHUH.

25. dopMyria C/IoXKeHUs IBYX TapMOHUUECKUX KOJleOaHWH.

26. I1py>kKMHHBIN 1 MaTeMaTHYeCKUHM MasiTHUKU.

27. ®r3nYecKui MasTHUK.

28. YpaBHeHUe 3aTyXalol|UX TapMOHUYECKUX KoylebaHWi 1 ero perieHye. Y CJIOBHE CYILeCTBOBAHUS 3aTYXarOLIUX KoleOaHu.
XapaKTeprCTUKHU 3aTyXarolUX KojeOaHW: yacToTa, mepros, Ko3hQUIMEHT 3aTyxaHus, JJOrapupMUUeCKUi AeKPEMEHT 3aTyXaHUs,
JIOOPOTHOCTE.



29. YpaBHeHMe BBIHY)K/EHHbBIX KOJieOaHUH 1o/ IeCTBUeM TapMOHHUUECKU W3MEHSIOIIeCs BHEIIIHEH CUJTbl U €T0 pellieHue.

30. fIBneHue pe3oHaHca. Pe3oHaHCHas yacToTa.

31. BonHoBble ABwkeHUsd. [1nockas cuHycousanbHas BoHa. beryiue u crosiure BoaHbl. YacToTa, AMHA BOIHBI, BOJHOBOM
BEKTOD, (pa30oBasi CKOPOCTE.

32. [Ipegmer TepMmoAvHaMHUKU. OCHOBHbIe TIOHATHS W OIpefieNieHus TepMOAMHAMUKK  (MaKpOCKOIMUUecKasi CUCTeMa,
BHYTPEHHUe U BHEIlHWe [1apaMeTphbl, COCTOSIHYEe, paBHOBECUe, pABHOBECHbIe Y HepaBHOBECHbIe COCTOSIHUS, MPOLIeCC, paBHOBECHBIE U
HepaBHOBECHBIe TIPOLIeCCHI).

33. Ob11ee HayasI0 TepMOJMHAMUKH. [IOHSTHE SMIUPHUYECKOM TeMITepaTypébl.

34. OCHOBHBIe NIOJI0KEHUSI KUHETUYeCKOM TeOPUH KlealbHOr o rasa. Y paBHeHUe KWHeTUUeCKOM TeOpUU ra3oB JIsl AaBJIeHUs.

35. PacripeziesieHre SHEPIUH MOJIEKY/T 10 CTETIeHsIM CBOOOZbI.

36. 3akoH MakcBeuia 0 pacrpe/ie/ieHUM MOJIEKYJT UeanbHOr0 ra3a Mo CKOPOCTSM U 3HEePIrUsiM TeIJIOBOrO BYKeHUS.

37. bapomeTpuueckasi hopmyia. Pacripesenenue bobiMaHa.

38. BHyTpeHHsisl 3HEpPrusi TepMOJVUHAMHUYeCKOW cucteMbl. IlepBoe Hauasio TepMmoavHaMuku. Popmyrna pAnas paboThl
WzeanbHOro rasa. I'paduueckoe npesicTaBiaeHue paboThI rasa.

39. Tem10eMKOCTb TePMOAMHAMHUECKOM CUCTEMBI. Y le/ibHasi ¥ MOJISIPHas TeTVIOeMKOCTH. TeryioeMKOCTh B U30X0PHUUYeCKOM U
1300aprUUecKoOM TIpoLieccax M CBs3b MEXKAY HIUMH. BHyTpeHHsIs 3Heprus uzieabHOro rasa.

40. AprabaTHuecKui TipoLjecc U ero ypaBHeHue. PaboTa rasa npu aguabaTiyecKoM mporjecce.

41. TToMTPONMYeCKUii MPoLIeCC U ero ypaBHeHUe.

42. ijeanvHblii U peasibHBIM rasel. YpaBHeHUss MeHpeneeBa-Kianelipona u BaHn-zep-Baanbca. BHyTpeHHSIST 3Heprus
peasibHOro rasa.

43. BTopoe Hayaji0 TepMOJAUHaMUKU B pa3U4HbIX (POPMYIUPOBKAX.

44. Obpatumble 1 HeobOpatuMmble mipotiecchl. [ToHsiTve sHTporuu. CBolicTBa 3HTpornuu. POpPMy/MpOBKAa BTOPOr0 Havasa
TepMOJMHAMUKH C UCII0/Ib30BaHUEM IMOHATUS SHTponuu. Teopema HepHcra.

45. DHTpONUS UJeanbHOro rasa.

46. Ternossle MammHbl. KI1/I TerioBoi MallvHEL.

47. llukn Kapno. KII/[ nukna Kapao. Teopema KapHo.

48. CTaTUCTUYECKUN CMBICJI SHTPOIMUH.

2 cemecTp

1. DnexTprUyeckue 3apsabl U WX cBoiicTBa. 3akoH KysoHa. HampsbkeHHOCTh 3/eKTpOCTaTUUecKoro moss. [IpuHiumm
CyIepIIo3ULIMH 371eKTPOCTaTUYeCKUX 0JIel.

2. Teopema I'aycca Ay1s1 3/1eKTPOCTaTUUECKOrO TOJIS1 B BaAKyyMe.

3. IlpumeneHue Teopemsl ['aycca K pacueTy HEKOTOPBIX 3JIEKTPOCTaTUUECKUX IT0JIel B BaKyyMe.

4. llupkynauysi BeKTOpa HamNpshKeHHOCTH — 3JIeKTPOCTaTUUeCKOro  ITOJIs. Teopema o uupkynauuu. [loTeHuuan
3/1eKTPOCTaTUYeCKOro noJisi. CBs3b MOTeHLMaNa U HalpshHKeHHOCTH.

5. dneKTpUuecKuii aumnosb. [Tose aumnosns.

6. duanektpuku. Ilongpusanysa JUs1eKTPUKOB. BekTop nosspusanyu. HanpsykeHHOCTB 10U B AU3/IEKTPUKe.

7. DnekTpuueckoe cMmelleHue. Teopema 'aycca [y BeKTOpa 3/1eKTPUUECKOr0 CMeLLeHUsl.

8. YcioBus Ha rpaHulLie pasjena ABYX AU3JIeKTPUUeCKUX CPef.

9. IIpoBOJHUKHY B 3/IEKTPOCTaTUUECKOM IIOJI€.

10. DyiekTprueckasi eMKOCTb ye[JUHEHHOTO NMPoBOAHUKa. KoHJeHcaTopbl. D1eKTPOeMKOCTb KOHZAeHCaTopa.

11. OHeprus cuCTeMbl 3aps/|0B, yeJUHEHHOr0 IPOBOJHNKA U KOH/leHCaTopa. DHeprus 3/1eKTPOCTaTUUeCcKOoro MmoJisl.

12. DneKTpUUeCKU TOK, CHJIa U MJIOTHOCTh TOKA.

13. 3akoH Oma. ComnpoTuB/IeHHEe POBOAHUKOB. PaboTa 1 MOIITHOCTb. 3aKoH [Koyiisi-JIeHIa.

14. CTopoHHUMEe CUIbl. DJIeKTPOABIDKYLLAsA CUJIa M HarpsbkeHUe. 3aKoH OMa /1J11 HeOJHOPO/IHOT'O Y4YacTKa LielH.

15. TpaBuna Kupxroda 4151 pa3BeTBIeHHBIX LieMeit.

16. SneKTpoIpoBOJHOCTE MeTalIoB. Hocurenu Toka B MeTasiax. HeZjocTaTOUHOCTE K/TaCCMUECKOW 3/IeKTPOHHOM TeOPUH.

17. DnieKTpruecKyii TOK B BakyyMe. TepMo3/1eKTPOHHAs SMUCCHS.

18. YpoBeHs @epMu. DneMeHTHI 30HHOM TeOPHMM KPUCTA/UIOB. 30HHAs CTPYKTypa SHEepPreTHUeCKOro CreKTpa 3/eKTPOHOB
TBEpZOro Tesa.

19. MaruuTHOe TO/le U ero XapakTepucTUKU. MarnutHas WHAYKLusA. 3akoH buo-Casapa-Jlansiaca. MaruuTHoe mose
JIBWXKyLerocs 3apsifa. 3akoH Amnepa. Cuna JlopeHua.

20. TeopeMa 0 LIMPKYJISIMY BEKTOpa MarHUTHON UHAYKIIWU.

21. TloTok BeKTOpa MarHUTHOM UHAYKUWHU. Teopema ["aycca /711 BeKTOpa MarHUTHOW MHAYKLIUU.

22. MarHuTHoOe 110J1e CO/IeHOW/a U TOpPOUa.

23. Pabora 1o rnepeMeILeHHI0 IPOBOJHUKA M KOHTYpa C TOKOM B MarHUTHOM TIOJTe.

24. DHeprusi MarHUTHOTO TOJIA.

25. MarnuTHoOe noJie B BellleCcTBe. fIBjleHMe HaMarHWYMBaHUs. BeKTOp HaMarHUYeHHOCTH.

26. BekTOp MarHUTHOM MHAYKLMU B BellleCTBe.

27. HanpsbkeHHOCTb  MAarHUTHOIO T0/1s.  MarHuTHasg BOCIIPUMMYMBOCTL M MarHuWTHas IIPOHML[aeMOCTb. Teopema o
LUPKYJIALIMY [7I1 BEKTOpa HalpsKeHHOCTU MarHUTHOTO TTOJIA.

28. Yc10BUA /7151 MarHWTHOTO T10J1s1 HA TPaHULie paszesa JByX MarHeTHUKOB.

29. lnamMarHeTHKH U rapamarHeTuku. ®@eppoMarHeTHKy U Ux cBoictsa. [Ipupoja peppomarterrsma.

30. SIBneHue 3/1eKTPOMarHUTHON MHAYKLMK. 3aKoH Papaziest ¥ ero BBIBOJ, M3 3aKOHA COXPaHEHUsI SHEPIHH.

31. IHAYKTUBHOCTB KOHTYpA. SIB/IeHre caMOUHAYKLUY.

32. Toku Npy pa3MbIKaHUY U 3aMbIKaHUHU Lieny. B3aumHasg nHAyKLus. TeopeMa B3aMMHOCTH.

33. BuxpeBoe 3nekTpuyeckoe nosie. TOK cMeleHus.



34. YpaBHeHust MakcBesa Jjis 3/1eKTPOMAarHUTHOTO TOJISL.

35. Koniebarte/mbHbIA KOHTYp. YpaBHeHUe KosiebaHuii B KosiebaTe/TbHOM KOHTYDE U ero pPeLlieHue.

36. BeIHYX/|eHHbIE 37IeKTPUUecKHre KosiebaHus B KosiebaTellbHOM KOHTYpe. SIB/ieHre pe30oHaHca.

37. IlepeMeHHBI} 5/1eKTPUYECKUI TOK. MOIHOCTS, Bbifie/isieMasi B LielU [lepeMeHHOro ToKa. [lelicTByrollye 3HaueH!sl TOKa U
HarpspKeHusl.

38. DyieKTpOMarHuTHeIe BOJHBL. [Iud@epeHiiianbHOe ypaBHeHHEe 37eKTPOMarHUTHOW BOJHBI U €ro pelieHue. BekTop
IToitTyHra.

39. CgeToBBIe Ty4H. 3aKOHBI reoMeTpuueckoit ontuku. [Tpuniun ®epma.

40. LleHTpHpOBaHHbIE ONTUYECKHE CUCTeMBI. JIMH3bL. PopMyra TOHKOH MH3bI. ITocTpoeHre H300paXkeHHH B TUH3aX.

41. KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTepdepeHLyst cBeTa. Y C/IOBHe MaKCUMyMOB Y MUHUMYMOB.
MeTob! HabMOAEH ST HTEPGhEPEHLIUH CBeTa.

42. VlnTepdepeH1ys cBeTa B TOHKUX IUIEHKAX U M/1aCTUHKAX.

43. Konbuia HetoToHa.

44. Mudpakiys cBeTOBbIX BOJIH. MeTtoz 30H @peHerisi.

45. Nudpakuys dpeHesst Ha KPYT/joM OTBepCTHH U Aucke. Cripans ®peHers.

46. Indpakius OpayHrodepa Ha OFHOMN IL{esIH.

47. Nudpakuus OpayHrodepa Ha JUPPaKIIMOHHOHN peleTKe.

48. Jucriepcus cBeTa. JNeKTPOHHAs TeOpUsl JUCIIePCHH.

49. EcTecTBeHHbIN U TOJISpU30BaHHbINA CBeT. Ilonsgpusanys cBeTa MpU OTPaKeHHMH U IIPEJIOM/IEHHMH Ha TpaHUlle ABYX
[U3TIeKTPUKOB.

50. ITonsipy3anyis cBeTa NpY MPOXO’KAE€HUN Uepe3 aHU30TPOIHbIe KPUCTaIbL.

51. TenioBOe U3ny4yeHUe U ero XapakTepUCTUKU.

52. 3aKOHBI TEIJIOBOr0 M3iydyeHus (3akoHsl Kupxroda, Credana — bonbliMaHa, BunHa, dopmyssl Penesi-IIxkutca v [1naHka).

53. ®oTo3ddekT. 3akoHHI HoTo3ddeKTa U UX 0OBSICHEHHE C TOUKH 3peHHs] KBAHTOBOM TeOPUU CBeTa.

54. 3ddekt Komrrona u ero ssieMeHTapHasi TeOpHsI.

55. Pa3ButHe nipe/icTaBIeHN O CTPOEHNH aToMa. bopoBckast Teopusi BOOPOAOIOI00HOTO aToMa.

56. Koprycky/isipHO-BOJIHOBOM Jlyajiu3M CBOMCTB BelllecTBa. BoJiHbI Jje Bpolins u ux cBolCTBa.

57. CooTHOIIIeHre HeorpeaeneHHoCTel ['elizeHOepra.

58. BosiHoBast GyHKILIYS M ee CTaTUCTUYECKUN CMBICII.

59. O61iee ypaBHeHue IlIpeaunrepa. YpasHenue [IpeavHrepa [ijisi CTaljMOHAPHBIX COCTOSTHUN.

60. Yactuiia B ofHOMepHOW TIOTeHLIMAIbHOM siMe.

61. IIpoxokaeHre yacTULed oTeHUaIBEHOro Gapbepa.

62. Bojopoorno/jobHbie aTOMbL. JHEpreThueckue YpoBHH. IloTeHIManbl BO30yKAeHWs W uoHu3aiuu. CHeKTphbl
BO/IOPOZOTIO/I00HBIX aTOMOB.

63. Hepa3mmurMoCTb OZAMHAKOBBIX YaCTHUL] B KBaHTOBOM MexaHuKe. [Ipuniun [Taymu. CTpyKTypa sHepreTHuecKrx ypoBHeH B
MHOTr'03/1eKTPOHHBIX aTOMax.

64. Tunsl cBsi3eil 37IeKTPOHOB B aTOMaXx.

65. Mosekysa Bogopoja. dusnueckas mpupoia XMMUUeCKou CBsi3W. VIoHHast 1 KOBajleHTHasi CBSI3U.

66. DyieKTpOHHBIe, KoJiebaTe/IbHbIe U BpalllaTe/lbHble COCTOSIHHSI MHOT0aTOMHBIX MOJIEKY/I. MOeKy/IsipHble CIIeKTPBI.

67. DyieMeHTBl KBaHTOBOW TEeOpHM W3/MydeHUs. BBLIHYXK[eHHOe W CIIOHTaHHOe W3mydyeHue (OTOHOB. IIpvHLUI PaboThI
KBaHTOBOI'O reHepaTopa.

68. CtpoeHue atoMHoro siipa. Mozenu szpa. SliepHbie peakliui. 3aKOHbI COXPaHeHUsI B siIePHBIX pPeakLUsX.

69. PagroakTuBHBIE NTpeBpallleHus a/ep. Peakuys sijepHoro fenenus. LlenHas peakuus feneHusi. S1nepHbIid peakTop.

70. DnieMeHTapHbIe YaCTHUIIbl U UX B3aUMOJENCTBUS.

3. MeToauyeckye MaTepuasbl, ope/je/sioLye NpoueAypy ¥ KpuTepuy oLeHMBaHUsA

c(opMHUPOBAHHOCTH KOMIIeTeHI{H1 NPH MPOBe/leHNH NMPOMe)XXyTOUYHOM aTTecTaliu
Kpurtepuu (opMHUpOBaHNS OL[eHOK 10 0TBETaM Ha BONPOCHI, BHINO/THEHHUIO TeCTOBBIX 3aaHUH

- OLeHKa «OT/IMYHO» BBICTAB/SETCS O0ydYaromeMycsi, eCd KOJIMYeCTBO TPaBH/IBHBIX OTBETOB Ha
Borpockl coctassisieT 100 — 90% ot obirero o6béMa 3a/JaHHBIX BOTIPOCOB;

- OLjeHKa «XOPOIII0» BBICTAB/ISIETCS 00yUaroIemMycsi, eC/Id KOJTMUeCTBO MPABU/IbHBIX OTBETOB Ha BOTIPOCHI
—89 — 76% ot 0b11ero 06bEéMa 3aJaHHBIX BOTIPOCOB;

- OrneHKa «yJA0B/IeTBOPUTE/IHHO» BBHICTAB/ISETCS OOY4YarolieMycsi, eCld KOJIMYeCTBO TPaBHJIBHBIX
OTBETOB Ha TeCcTOBbIe BONpPOockl —75—60 % oT o611jero o6bEéMa 3a/laHHBIX BOMIPOCOB;

- OLeHKa «HeyAO0B/IeTBOPUTE/IBHO» BBICTAB/SETCS 00ydJaromeMycsi, eCd KOJIMYeCTBO TMPaBH/IbHbBIX
oTBeTOB — MeHee 60% OT 0611ero 06bEMa 3a/]JaHHBIX BOTIPOCOB.

Kputepunu popmMupoBaHus O1jeHOK N0 pe3y/ibTaTaM BbINO/IHEHUS 3ajaHuH

«OT/IMYHO/3aUTEHO» — CTAaBUTCS 3@ pabOTy, BBITIOJTHEHHYIO MOJTHOCTHIO 0€3 OIIMOO0K U HeIoUeTOB.

«Xopo1Io/3a4TeH0» — CTaBUTCS 3a pabOoTY, BBITIOJTHEHHYO TIOJTHOCTBIO, HO TIPY Ha/IMUWK B Hell He Oosiee
OJJHOU Herpy0oii OIIMOKY U OJJHOTO He/loueTa, He OoJiee Tpex HeJJOUETOB.

«Y I0B/IETBOPUTE/IBHO/3aYTEHO» — CTABUTCS 3a paboTy, ecsi 00yUaromIUiACs MPaBU/ILHO BBITIOJIHUI He



MeHee 2/3 Bceli pabOThl UM ZOMYCTHI He Oosiee ofjHOM rpy0oi OIIMOKY 1 IByX He/0UeTOB, He Oosiee OHOM
rpyboii u ofHOU Herpyboii ommbOku, He Gosiee Tpex HerpyObIX OLIMOOK, OJHOM Herpy0oil OIMIMOKH U [BYX
He/[0YeToB.

«Hey/i0B/1eTBOpUTE/IBHO/HE 3aUTeHO» — CTaBUTCS 3a paboTy, ec/iM UYMCI0 OIIMOOK W HeJ0ueToB
TIPEBBICHUIIO HOPMY JI/IsSI OL|eHKH «YZOBJ/IETBOPUTE/THHO» WK MPAaBUIBHO BBITIOJIHEHO MeHee 2/3 Bceld paboThl.

Buobt owubok:

- 2pybble OwUbOKU: He3HaHue OCHOBHbIX NOHsAMUL, NpPagua, HOPM; He3HaHUe NpUemMo8 peuleHus 3a0ay;
owubKu, noKasblearoujue HenpasuibHOe NOHUMAHUE YCA08USsl NPEONOHCEHHO20 3A0aHUS.

- He2pybble owubKu: HemoyHocmu ¢popmMyaUpo8oK, onpedeneHull; HepayUOHANbHbIL 8bIOOP X00a peleHUsl.

- Hedouembl: HepaYUOHA/IbHble NPUEMbl 8bINO/AHEHUSs 30aHUsl; OmoenbHble noepewHocmu 8 popmyauposke
8b180008; HeOpedCcHoe BbINOAHEeHUe 3a0aHUSI.

Kpurtepuu (popMHUpoOBaHus OLIEHOK I10 3a4eTy

«3auTeHo»» - O0yuarol[MiiCs J€MOHCTPUPYEeT 3HaHHe OCHOBHBIX pa3/ie/ioB MPOTrPaMMbl U3y4aeMOro
Kypca: ero 0a30BbIX TIOHSATUH W (pyHIAaMeHTabHBIX MpobseM; nprobpen HeOOXOAMMbIE YMEHHUS] U HaBBIKY,
OCBOWJT BOTIPOCHI MIPAKTUYECKOTO TPUMEHeHHs! TTO/TyYeHHbIX 3HaHHU, He JOMyCTUN PaKTHYeCKUX OIMOO0K Tpu
OTBeTe, JOCTaTOYHO IIOC/eZloBaTelbHO M JIOTUYHO H3/araeT TeOpeTHYeCKU Marepuas, [OMyckas JIMIIb
He3HauuTe/IbHble HapylleHHs TI0C/e/j0BaTelbHOCTH U3/10)KeHUs] U HEKOTOpble HETOYHOCTH.

«He 3auTeHO»» - BBICTaB/ISIeTCS B TOM CJlyuae, Korja oOyuaromuyicsi leMOHCTpUpyeT ¢parMeHTapHbIe
3HaHWSI OCHOBHBIX pa3/ie/ioB IMPOrpaMMbl K3yyaeMOro Kypca: ero 6a30BbIX MOHATHH M (yHAaMeHTalbHbIX
ripo6seM. Y 3K3aMeHyeMoro ¢1abo BbipaXkeHa CIIOCOOHOCTh K CaMOCTOSITe/TbHOMY aHa/IMTUUeCKOMY MBILLIIEHHIO,
VMEIOTCS 3aTPyJHEHHs B M3/I0)KeHUM MaTepurasa, OTCyTCTBYIOT HeoOXO[MMble YMEHHSI U HaBBIKH, [IOIyI|eHbI
rpyOble OIIMOKM W He3HaHWe TePMHUHOJIOTWH, 0TKa3 OTBeYaTh Ha JOTIOJIHUTE/IbHBbIE BOTIPOCKI, 3HAHHE KOTOPBIX
HEeoOX0AMMO ZJIs1 TTOSTyYeHUs! TT0JIOKUTETbHOU OLIeHKH

Kputepuu popmupoBaHus O1jeHOK N0 3K3aMeHy

«OTauuHo» (5 6anoB) — 00yYaroLMIiCs 1eMOHCTPUPYET 3HaHKe BCeX pa3/ie/sloB W3ydyaeMoi JUCLIUTIIUHEI,
CIOCOOCTBYIOIIMX OCBOEHUIO KOMITeTEHLMI: cofiepKaHue 0a30BbIX TOHATHN M (yHJaMeHTa/lbHbIX Tpobiiem;
yMeHHe U3/1aratb MporpaMMHbIN MaTepua C JeMOHCTpaleli KOHKpeTHbIX rpuMepoB. CBoOO/HOe BiasieHue
MaTepuaJoM [O/DKHO XapaKTepu30BaTbCsl JIOTMUECKOW SICHOCTBbIO M YeTKHMM BHJEHHWeM IyTell NpUMeHeHUs
TMOJTyYeHHbIX 3HAHWN B TPAaKTUUeCKOM JesTelbHOCTH, YMeHHWeM CBs3aTb Marepuasn C APYTUMH OTPac/siMU
3HaHMSL.

«Xopomo» (4 6ana) — oOyyarolMiics IeMOHCTPUPYeET 3HaHUsI BCeX Pa3/ie/ioB W3yuyaeMoW JUCLIATIIUHEI,
CITOCOOCTBYIOIIMX OCBOEHHIO KOMITETEHLMI: Ccofiep>KaHhe 0a30BBbIX TOHATHN M (QyHJaMeHTaIbHbIX TIpobiiem;
nprobpesn HeoOXoAUMble YMeHHsI M HaBbIKM, OCBOWJI BOMPOCHI TMPAKTUUYECKOTO TPHUMeHeHHsl TMOTyYeHHBIX
3HaHWM, He AOMyCTUN (HaKTUYeCKHUX OMIMOOK TPH OTBeTe, [OCTAaTOUHO I0C/Ie/[0BaTe/IbHO U JIOTUYHO W3/1araeT
TeopeTUYeCcKUil MaTepHall, [JOMycKas JIMIIb He3HauuTe/IbHble HapyllieHUs MoC/e/j0BaTe/TlbHOCTA WU3/I0XKeHUsl 1
HEeKOTOpble HeTOYHOCTH. TakvM oOpa3oM [jaHHasi OIleHKa BBICTAB/ISITCS 3a IMPABU/IbHBINA, HO HEJOCTaTOYHO
TIOJIHbIN OTBET.

«YpoBnerBoputenbHO» (3 Oanma) — oOyvaroUuiicsi JeMOHCTPHUPYeT 3HaHHWE OCHOBHBIX pa3fiesioB
MIPOTrpaMMbl, CIOCOOCTBYIOIIMX OCBOEHHIO KOMITeTeHLMi: ero 06a30BbIX TMOHATHN U (yHJAMeHTa/lIbHbIX
npobnem. OfHaKO 3HaHWe OCHOBHBIX TPOOJIEM Kypca He TIOAKPEIUISIOTCS KOHKPEeTHBIMU TPaKTHUeCKUMHU
rpUMepaMH, He TIOJIHOCTBIO PacKpbITa CYL[HOCTh BOIMPOCOB, OTBET HEJOCTaTOUHO JIOTWUYeH W He Bcerja
TI0C/IefloBaTesieH, JOMyIleHbl OIMOKA ¥ HETOYHOCTH.

«HeynoBnerBopurenbHo» (0 06annoB) — BhICTaBIsgeTCSs B TOM C/ydae, Korja oOydaroujuiics
JleMOHCTpUpYeT (pparMeHTapHble 3HAaHUSI OCHOBHBIX pasZie/ioB MPOrpaMMbl NpefHa3HaueHHbIX /1 OCBOEHHs
KOMIIeTeHIIUM M3yuyaeMoro Kypca: ero 06a30BbIX MOHSATHM U (yHAaMeHTa/NbHbIX TpobieM. Y 3K3aMeHyeMoro
c1ab0 BbIpa)keHa CMIOCOOHOCTb K CaMOCTOSITe/TbHOMY aHaJIMTHUeCKOMY MBIITIEHHI0, UMEIOTCs 3aTpyAHEeHUs] B
M3/I0’)KeHUU MaTepurara, OTCYyTCTBYIOT HeOOX0/[MMble YMeHUsI U HaBbIKH, I0MYyIIeHbl TPyOble OLIMOKY U He3HaHUe
TePMUHOJIOTHY, OTKa3 OTBeYaTb Ha JIOTIO/HUTE/IbHBIE BOTIPOCHI, 3HAHHE KOTOPBIX HEOOXOAMMO AJIsi TTOMyUYeHHs
TI0JIOKUTEJIbHOM OLIeHKHU.
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