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KOMIIETCHIIUH IPU NIPOBEACHUU IIPOMEKYTOUHON aTTECTALUH.



1. IlosicHuTEILHASA 3aNIMCKA

[lenbs MPOMEXKYTOYHOM aTTECTallMd — OICHUBAHWE MPOMEKYTOUYHBIX M OKOHYATEIBHBIX PE3YJIbTATOB
06yLI€HI/I}I oo AJUCHUIIIIUHCE, O6GCHG‘II/IBaIOH_II/IX AOCTHXKCHUC TINIAHUPYCMBIX PC3YJIbTATOB OCBOCHUSA
00pa3oBaTebHON MTPOTPaAMMBI.

@DopMbI IPOMEKYTOUHON aTTeCTAllMU: 3ayem (1 cemecmp — ounoe obyueHue, 1 Kypc —3a0uHoe ooyuenue),
aKk3amen (2 cemecmp - ouHoe ooyuenue, I Kypc — 3a0uHoe obyuenue).

[lepeuens komneTeHIMA, HOPMUPYEMBIX B IIPOLIECCE OCBOCHUS THUCIUTUTHHBI

KO,H 1 HAMMCHOBAHUEC KOMIICTCHIIH KOL[ HNHAWKATOPa JOCTUKCHHUSA KOMIICTCHIIUN

OIIK-1. CiocobeH peniats HHXEHEPHbIE
3aJa4u B PO eCcCHOHATHLHOM
JIeTEeNIbHOCTH C UCIIOJIb30BaHHEM
METOJIOB €CTECTBEHHBIX HaYK,
MaTeMaTHYeCKOro aHaIu3a 1
MOJCIINPOBAHUS

OIIK-1.2. IIpuMeHsieT OCHOBHBIE MOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JIJIs
pelIeHHs TpeaMETHO-TTPO(PMIBHBIX 337124

OIIK-1.3. ITpuMeHseT eCTeCTBEHHOHAYYHBIE METOJIbI TEOPETHIECCKOTO U
SKCIEPUMEHTAIBHOTO UCCIIEAOBAHMS OOBEKTOB, IPOILIECCOB, SBICHHUH, IPOBOIHUT
SKCIIEPUMEHTHI 110 3aJJaHHOW METOJIMKE U aHAJIM3UPYET Pe3yIbTaThl

Pe3ynbrarel 00yueHus 0 JUCHHUILTHHE, COOTHECEHHBIC C TUIAHUPYEMBIMH
pe3ylbTaTaMi OCBOEHHS 00pa30BaTeIbHON MPOrPaMMBI

KO,H 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTUKCHHUSA KOMIICTCHIIMN

PesynbraThl 00y4eHUs IO TUCIUILIIHE OreHOYHBIC
MaTepHUabl
(cemectp 1.2; kype 1)
Tecter m. 2.1.1, m.

2.1.2

OIIK-1.2. TIpumMeHsieT OCHOBHBIE TTOHSITHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
pelIeHUs TPEeIMETHO-MPOGUITBHBIX 32144

OOy4aroLHiics 3HACT:

OCHOBHBIC TOHATHS W 3aKOHBI KJIACCHYECKOW U
COBPEMEHHOM (PU3UKHU U UX POJIb B PEIICHUU IIPEIMETHO-
PO MITBHBIX 33724

OOyuarontuiicst ymeer:

HCTIOIB30BaTh OCHOBHBIC TIOHATHS 1 3aKOHBI (DU3UKH JJIS
pemeHus MPeaMETHO-TTPOMIBHBIX 33124
OOyuaronuiics BiajeeT:

HaBBIKAMHU MIPUMEHEHHS OCHOBHBIX MOHSATHI M 3aKOHOB
KJIACCUYECKOW W COBPEMEHHOW (DM3HWKHU I PEIICHHS
IPEIMETHO-IPOPUIBLHBIX 3314

Bagaum m. 2.2.1, m.
222

Baganms m. 2.3.1, m.
2.3.2

OIIK-1.3. [pumensier | OOy4YarOUIHUIACS 3HACT: Tectst m. 2.1.3, m.
€CTECTBEHHOHAYUYHBIE METOJBI | METOJBl  TEOPETUUECKOr0 M  JKCHepuMeHTanbHoro | 2.1.4
TEOPETUYECKOTO M 3KCIEPUMEHTAIBHOIO | MCCIeNOBaHUs (U3MIECKHX OOBEKTOB, MPOIIECCOB U
UCCIICIOBaHUs ~ OOBEKTOB,  MPOLIECCOB, | SIBICHWM, METOAWKY TMpPOBEACHUS U  00paboTKu
SIBJICHUW, TPOBOJMUT 3KCIEPHUMEHTHI TI0 | PE3YNTaTOB (PU3UYECKOr0 IKCICPUMCHTA
3aJaHHOM MeToAuMKe M aHanusupyer | OOydaromuiics ymeer: Tectst m. 2.2.3, m.
pe3yIbTaThI MIPUMEHSITD METO/IbI TEOPETUYECKOTO u|224
SKCHEPUMEHTAIBHOTO  HWCCIEAOBAaHHUS  (PH3MYECKHX
OOBEKTOB, TPOIECCOB W  SBICHUI, TPOBOIWTH

¢bu3nyecKkue 3KCIEPUMEHTHI 110 33/IaHHOW METOAWKE U
00pabaTeIBaTh UX PE3YJIbTATHI

OOyuaronuiicst BiajeeT:

HaBBIKAMU TPUMEHEHHUS] METOJOB TEOPETHYECKOro |
9KCIEPUMEHTAILHOTO  HCCIIEAOBaHUS  (DU3UUECKHUX
00BEKTOB, IPOIIECCOB U SIBIICHUI, HABBIKAMU [TPOBEACHUS
(U3NYECKUX IKCIEPUMEHTOB IO 3a/JIaHHOW METOJUKE U
HABBIKAMU 00Pa0OTKU UX PE3yJIbTATOB

Baganms m. 2.3.3, m.
2.34

[IpomexyTounas aTTecTarus (3K3aMeH) TPOBOAUTCS B OJTHON U3 CIEAYIOMUX (POpM:

1) oTBeT Ha OWIIET, COCTOSAIINN U3 TEOPETUICCKUX BOTIPOCOB U MPAKTUUYECKUX 3aJIaHUM;
2) BeinonHenue 3aganuit B OMMOC Caml YIIC.

[TpomexyTounas aTTecTarus (3a4eT) MPOBOJUTCS B OAHON U3 CIEIYIOMUX (HOpM:

1) cobecenoBanue;

2) BoinonHenue 3aganuit B OMMOC Caml YIIC.




2. Tunosble! KOHTPOILHBIE 32JaHUS HJIH HHbIE MATEPHAJIBI IJISl OLEHKH 3HAHUI, YMEHUI,
HABBIKOB M (WJIM) ONBITA 1EATEJIbHOCTH, XaPAKTEePU3YIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIM I

2.1 TunoBbie BONPOCHI (3a7aHNs) AJIA OLIEHKH 3HAHUI B KayecTBe 00pa30BaTeJIbHOIO pe3yJbTaTa

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yIbTaT:

KOZ[ 1 HAUMCHOBAaHUEC MHAUKATOpA O6pa30BaTeJ'H:HLII>i pe3yabTaT
JOCTUKCHHUA KOMIICTCHIIMHN

OIIK-1.2. Ilpumenser ocHoBHble | OOydaromuiics 3HaeT:

MOHATHUSL Y 3aKOHBI €CTECTBEHHBIX | OCHOBHBIE TIOHSTHS U 3aKOHBI KJIACCHYECKON U COBPEMEHHOHN (PU3MKH U MX POJIb B PELICHUH
HayK AU peIleHHs MPEAMETHO- | MPEeJMETHO-NIPOQUIBHBIX 3a1a4

npodHIBHBIX 33134

2.1.1 Ilpumepsl TecTOBBIX 3aaHuii. 1 cemecTp

1. HopMmanbHBIM YCKOPEHHEM MAaTEpUANbHOM TOUKU HAa3bIBACTCA

a) COCTaBISIOLIAsl BEKTOPA YCKOPEHHs, HANPaBJICHHAS 110 KacaTelbHON K TPAeKTOPUU MaTepHalIbHOM TOUKH

b) mnpousBeneHME BEKTOPA YCKOPEHUS HAa KOCHHYC YIJIa MEXK1y BEKTOPOM YCKOPEHHSI U CKOPOCTBIO

C) NpOM3BEIEHUE MOAYJIS BEKTOpa YCKOPEHHS Ha BEKTOP HOPMaJIM K TPAEKTOPHH MaTepUaIbHOW TOUKH

d) cocraBmsFOIIas BEKTOpa YCKOPEHUS, HAIPABJICHHAS BJIOJb NMPAMOH, NMEPHEHIMKYISIPHONH KacaTeIbHOW K TPAEKTOPHH
MaTepHUaIbHOU TOUKHU

€) MPOEKIHs BEKTOPA YyCKOPEHUS Ha PaliyC-BEKTOP MaTepUaIbHON TOUKH

2. BekTopoM YTIIOBOTO MEpEeMEICHUS MaTepPHaIbHOI TOUYKM IPU €€ BPAIIeHHH OTHOCUTEIHFHO OCH Ha3hIBACTCS
a) yroJ, Ha KOTOPBIH MOBEpHYIACh TOUKA, YMHOKEHHBIH Ha e ITMHUYHBIA BEKTOD, HAIIPABICHHBIN B CTOPOHY JBIKEHUS TOUKH
b) mnpomsBeneHue yria NOBOPOTa MaTEPHATHHON TOUKH Ha SAMHUIHBIN BEKTOP, 33/1af0IIeH HalpaBIIeHNE OCH BPAIICHHS
C) JUIMHA IyTH OKPYXKHOCTH, IO KOTOPOIl MepeMecTHiIach TOYKa
d) yrom mMexmay pagmyc-BEeKTOpaMU Ha4abHOTO M KOHEYHOTO MOJIOXKESHUS TOUKH
€) TPOW3BEICHHE yIIIa IOBOPOTA MATEPHAIbHOI TOUYKM HAa BEKTOP IEPEMEIICHNS MaTepHaIbHON TOUKN

3. Kakoe yTBepxaeHHe ABISETCS MPaBUILHOM U Hanboiee TouHOW HopMyITHUpOBKOH BTOpOro 3akoHa HeroToHa

a) Jlroboe Teso MOKOMTCS Wi ABHKETCS MPSIMONMHEIHO, €CITH Ha HETO He NEHCTBYIOT HUKAKUe CHJIBI MIIH JIEHCTBHE BCEX
CHJI CKOMITCHCHPOBAHO

b) UM3meHeHne UMITyIbCa TeJla paBHO PABHOAEHCTBYIOMIEH BCEX CHJI, JEHCTBYIOIINX Ha HETO

¢) B uHepumanbHOi cucteMe oTcueTa NMPOU3BENCHUE MAcChl Tejla Ha YCKOPEHHE €ro MOCTYNaTeIbHOrO JABHKEHUS PaBHO
CyMMe BCEX CHJI, JEUCTBYIOIUX Ha TEI0

d) B uHepumanbHOW cucTeMe OTcueTa YCKOpPEHHUe, IpHodpeTacMoe TejoM, PaBHO IPOU3BEICHHIO JCHCTBYOLIEH Ha HEro
CHJIBI Ha Maccy Tesa

e) B o0oii cucteme orcuera cymMmMma BceX CHII ISHCTBYIOIIMX Ha TEJIO, paBHA IIPOU3BECHUIO €0 MacChl Ha €ro YCKOpeHHe

4. BecoM Tena Ha3bIBAETCS

a) Ccuia MPUTSHKCHUS Tela K 3emiie

b) cuna TsKecTH, ISHCTBYIOMIAS HA TEJIO

C) Macca Teja, BBIPaKCHHAS B CIMHUIIAX CHJIBI (KHJIOTPaMM-CHJIa)

d) cwuna, neiicTByroIas Ha TENO, BRIPAKEHHAs B €IMHHUIIAX MACChl, KOTOPYIO U3MEPSIOT B MPOLIECCE B3BEIIMBAHUS Tela Ha
Becax

€) CcuiIa, ¢ KOTOPO# Teslo BCIIEACTBHE MPUTKEHUsI K 3eMiie ACHCTBYET Ha OMOPY HJIH MOJBEC, YACPIKUBAIOIIYIO TEJIO OT
CBOOOIHOTO MMaAEHUS

5. MoMeHTOM UMITyJIbCa MaTepUaIbHON TOYKHU HA3bIBAETCSA
a) CKalsIpHOE MPOM3BEACHUE PanyC-BEKTOPa MAaTepHATFHON TOYKH HA €€ BEKTOP MMITyJIbCca
b) BekTOpHOE MPOM3BECHHE PAIIyC-BEKTOpa MaTEPHAIBHON TOUYKH Ha €€ BEKTOP UMITYJIbCa
C) TPOW3BEICHHE UMITYJIbCA MaTEPHUATLHOW TOYKH, Ha IJIEUO CHIIBI, AEWCTBYIOMIEH Ha TOUKY
d) wMITyTBC MaTepHANEHONW TOYKH B JAHHBIH MOMEHT BPEMEHU
€) TpoW3BEICHHE MAacChl MaTepHAILHON TOUYKH HA KBAAPAT €€ PACCTOSHHA 0 OCH BpPAIICHUSI

6. SBmenume pe3oHaHCA MPH BBIHYKICHHBIX TAPMOHHYIECKHUX KOJIEOAHMSIX COCTOUT
a) B PE3KOM YMEHBIICHHH aMIUTUTYAbl KOJIeOaHWH TpH MPHUOIMHKEHWH YacTOTHl BHEIIHEH CHIIBI K HEKOTOPOMY ee
3HAYCHHUIO, OTIPEEIIAEMOMY CBOMCTBAMH CHCTEMBI
b) B pe3koM yBeIWUEHHUH aMIUTUTYIBI KOJIeOaHMHi Py MPUOIIKEHUH 9aCTOTH BHEIITHEH CHIIBI K HEKOTOPOMY €€ 3HaYCHHUIO,
ONpeJIeNIIEMOMY CBONCTBAMU CHCTEMBI

! TIpuBonarcs THUIOBBIE BONPOCH M 3agaHus. OLEHOYHBIE CPEICTBA, NPEJHA3HAYEHHBIE Ul IPOBEIEHMS ATTECTALMOHHOIO
MEPONIPUATHS, XpaHITCS Ha Kadeape B TOCTATOYHOM JUIsl IIPOBEJCHUS OIICHOYHBIX IPOILEAYP KOJHYECTBE BapuaHTOB. OlieHOYHBIC
Cpe/ICTBa MOJJICKAT AKTyaIU3allid C YYE€TOM Pa3BUTHS HAYKH, OOPa30BaHUS, KYJIbTYpPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTUH U
couuagbHOM cdepbl. OTBETCTBEHHOCTh 32 HEPACIIPOCTPAHEHUE COJICPIKAHHS OLICHOYHBIX CPEJICTB CPeAN 00YUAIOIMXCSl YHUBEPCUTETA
HecyT 3aBelnyronni kadeapoi u npemnogaBaress — pa3padoTYMK OLIEHOYHBIX CPEICTB.
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B PE3KOM YBEIMYCHHUW 3aTyXaHUs KOJICOAHWH TpH NPUOJMKEHHH YacTOTHI BHEIIHEHW CHIIBI ¢ COOCTBEHHOHN 4YaCTOTOM
CBOOOIHBIX KOJIECOaHMI

B PE3KOM YMCHBIICHUHU 3aTyXaHHUs KOJICOaHWH NpH MPUOIKEHUH YacTOTHI BHEITHEH CHIIBI K COOCTBEHHOH HacToTe
CBOOOTHBIX HE3ATYXAIONINX KOJIeOaHmit

B MIPEKPANECHUH KOJICOaHMIA TP MPUOIMKESHUH YaCTOTHI BHEIITHEH CHIIBI K 4aCTOTE CBOOOIHBIX KOJeOaHUi

7. OHTpomnmel B TepMOAMHAMUKE HA3bIBACTCSl (PYHKIIMS COCTOSIHUS TEPMOANHAMUYECKON CHCTEMBI,

0ECKOHEUHO MaJloe U3MEHEHHE KOTOPOi B 0OpaTHUMBIX IpolieccaX PaBHO OTHOLICHUIO OECKOHEYHO MaJIoro KOJHMYeCTBa
TeIIa, IepeJaHHOT0 CUCTEME K TeMIIEpaType CUCTEMBI

0eCKOHEYHO MaJloe M3MEHEHUE KOTOPO B HEOOpaTUMBIX IIPOLeCCaxX PaBHO OTHOMICHHIO OECKOHEUHO MaJIoT0 KOJIMYECTBA
TeIUIa, IePeJaHHOTO CUCTEME K TEMIIEpaType CUCTEMBI

HM3MEHEHHE KOTOPOH B JIFOOBIX MpOIeccax paBHO OTHOIICHUIO KOJIWYECTBA TEIJa, IEPEJaHHOTO CHCTEME K TeMIIepaType
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOI B 00paTHMBIX IIPOIIECCAX PAaBHO MPOU3BEICHHUIO OECKOHEYHO MAJIOTO KOJIMYECTBA
TeIIa, TIEPEAAHHOTO CUCTEME M TEMIIEPaTyphl CHCTEMBI

OECKOHEYHO MaJioe M3MEHEHHE KOTOpPOH B HEOOpAaTHMMBIX MpOLEccaX pPaBHO MHMPOM3BEACHUIO OECKOHEYHO MaJloro
KOJIMYECTBA TEIUIa, IEPEJAaHHOTO CHCTEME U TEMITEPaTyPhl CHCTEMBI

2.1.2 IIpuMepsl TECTOBBIX 3a/1aHUIA. 2 ceMecTp

1. YTto Ha3BIBaeTCA MOTCHIMAJIOM JIEKTPOCTATHYECKOTO OIS ?

HanpsokeHHOCTB 37IEKTPUYIECKOTO IO B TaHHON TOYKE MPOCTPAHCTBA, YMHOXKCHHAS HA PaIlyC BEKTOP JaHHOHN TOYKH
Cpenu TaHHBIX OTBETOB HET MPABHIbHBIX

Pabora 1o nmepeMerieHuo eTMHIYHOTO TOJI0KUTEILHOTO 3apsi/ia U3 TaHHON TOYKH MPOCTPAHCTBA B OECKOHEYHOCTh
IToTeHumanpHas YHEPrusi MPOU3BOJILHOTO 3apsiia, TOMEUIEHHOIO B JAHHYIO TOUKY MPOCTPAHCTBA

Cuna, neicTByoIas Ha €IMHUYHBINA OJIOKUTENBHBIN 3apsijl, TOMEIEHHBIN B JAHHYIO TOUKY IPOCTPAaHCTBA

2. KongeHcatopoM Ha3bIBaeTCst

JIB€ IUIOCKMX IUIACTHHBI, PAa3JCiCHHBIX CIIOEM JUIJICKTPUKA C OTIMYHOH OT CAMHHUIBI IHAICKTPHUCCKON
MPOHHUIIAEMOCTHIO

000€ YCTPOUCTBO, KOTOPOE CIIOCOOHO HAKAILIMBATE JJICKTPHUYCCKHIE 3apsIIbI

JIBA M30JIMPOBAHHBIX JPYT OT APYra KOHIICHTPUIESCKUAX IMIHHIPA

CHCTEMa, COCTOSIIIAs U3 IBYX M30JIUPOBAHHBIX JPYT OT APYTa MPOBOTHIKOB

700011 MPOBOTHUK, €CIH OH 00IaaeT AEKTPUIECKON EMKOCTHIO

3. Codopmynupyiite Teopemy ["aycca uis aeKTpHIECKOro MO B BAKyyMe

upkynsiuust BEKTOpa HANPSDKEHHOCTH DJIEKTPHYECKOT0 MOJIS 110 JII0OOMY 3aMKHYTOMY KOHTYPY paBHa HYJIIO

IToTok BekTOpa HANPSHKEHHOCTH 3JIEKTPUYECKOTO MO 4Yepe3 MPOU3BOJBHYIO MOBEPXHOCTH PABEH alnreOpanieckon
CyMMe 3apsI0B, HAXOSIIUXCS Ha 3TOH ITOBEPXHOCTH, JICIICHHONW Ha HJIEKTPHUECKYIO TOCTOSHHYTO

IToTok BekTOpa HANPSHKEHHOCTH MEKTPHUIECKOTO MOJISI Yepe3 MPOU3BOJIbHYIO 3aMKHYTYIO TOBEPXHOCTh PaBHA HYITIO
[upkymnsinust BEKTOpa HANPSHKEHHOCTH 3JIEKTPUIECKOTO MOJS MO TI000MY 3aMKHYTOMY KOHTYPY paBHA IIOTOKY BEKTOPa
HaNpPsDKCHHOCTH AIIEKTPHUYECKOTO MO Yepe3 IPON3BOIbHYIO TOBEPXHOCTH, ONMMPAIOIIYIOCS HA 3TOT KOHTYP

[loTok BeKkTOpa HaNpPSKCHHOCTH HJIEKTPUYECKOTO IIONIST 4epe3 IPOM3BOJIBHYIO 3aMKHYTYIO ITOBEPXHOCTh PaBEH
aredpanveckoil CyMMe 3apsii0B BHYTPU 3TON IMOBEPXHOCTH, JIJICHHON Ha 3JEKTPUUECKYIO IOCTOSIHHYIO

4. Cdopmynupyiite nepBoe npaBuio Kupxroda

Anrebpamdeckas CyMMa TOKOB B JIFOOOM KOHTYpe IIEITH paBHA HYJITIO

Anrebpamdeckas CcyMMa TOKOB B JIFOOOM y3Jie [IEITH paBHA HYJITIO

Anreopanueckas cymma DJ]C B Kax10M KOHTYpe paBHa HYJIIO

Anrebpanueckass cymma OJIC B KaxIOM KOHType paBHa aireOpaMyeckoil CymMMe IPOM3BEICHUH CHIJIBI TOKa Ha
COIPOTHUBJICHHE BCEX yYaCTKOB KOHTYpa

AnreOpanyeckasi cyMMa I1aJIeHUH HAIpsHKEHUH Ha BCEX YUacTKOB KOHTYpa paBHa HYJIIO

5. BexTopoM MarHUTHOM MHIYKUIUU HAa3bIBAETCA

BEKTOpHAsl (pU3UYCCKasi BEIMYMHA, MOIYJIh KOTOPOI paBeH OTHOIICHUIO MAaKCUMAlbHOW CHIIBI, JICHCTBYIOIIEH CO
CTOPOHBI MAarHUTHOTO TIOJISI HA OTPE30K MPOBOJAHUKA C TOKOM, K CHUJIE TOKa B IPOBOIHUKE

BEKTOpHAs (U3MUYeCcKas BEJIMYMHA, MOAYJIb KOTOPOI paBeH OTHOMICHUIO MAaKCUMAaJIbHOTO MEXaHHYECKOTO MOMEHTA CHII,
JIEHCTBYIOIIMX HAa PaMKy C TOKOM, MOMEUICHHYIO B OJHOPOAHOE IMOJe, K MPOU3BEACHUIO CUIIBI TOKa B paMKe Ha ee
IUIOIIA /b

BEKTOpHas (PU3NIECKasi BEIMINHA, MOAYIIb KOTOPOH PaBeH OTHOIICHUI0 MUHIMAJIHHOTO MEXaHHIECKOTO MOMEHTA CHII,
JIEUCTBYIOIIMX HAa PaMKy C TOKOM, IOMEUIEHHYIO B OJHOPOAHOE I0J€, K MPOU3BEACHUIO CUIIBI TOKa B PaMKE Ha €€
IUI0IIA b

BEKTOpHas (pU3MIECKasi BeJIMINHA, MOIYIIb KOTOPOH PaBeH OTHOIICHUI0 MUHIMAJIHHOTO MEXaHHYECKOTO MOMEHTA CHII,
JICUCTBYIOIMX HAa PaMKy C TOKOM, IOMEUIEHHYIO B OJHOPOAHOE I0J€, K MPOU3BEACHUIO CUIIBI TOKA B PaMKE Ha €e
epuMeTp

BEKTOpHasl (pu3uyeckas BeJIMYUHA, MOJIYJIb KOTOPOM paBeH CUIIe, NICHCTBYIONICH HA CIMHUYHBIH [TOJOKUTEIBHBIHN 3apsi,
HaXOJSAIIUNCSA B MATHUTHOM TIOJIe

6. SIBneHme CaMOWHAYKITUH COCTOMT B:
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Bo3HUKHOBeHUH OJIC WHIYKIMHM B TPOBOMAIIEM 3aMKHYTOM KOHTYpE NMPH HM3MEHEHHH MAarHWTHOTO TIOTOKAa depe3
MIPOU3BOJILHYIO TIOBEPXHOCTD, ONTUPAIOIYIOCS Ha TAHHBIA KOHTYP

BO3HUKHOBeHNH DJIC WHIYKIMK B TMPOBOIAIIEM 3aMKHYTOM KOHTYpE NPU M3MEHEHHH TOKa, MPOTEKAIOIIEro 4epe3
JIaHHBIA KOHTYP

BOo3HMKHOBeHNH J/IC MHIYKIMK B IPOBOISIIEM KOHTYPE IIPH 3aMBIKaHUH WM Pa3MBIKaHUH JAHHOTO KOHTYpa
BO3HHKHOBEHHH TOKA B MPOBOAIIEM 3aMKHYTOM KOHTYpE NPH N3MEHEHHH MarHUTHOTO ITOTOKA Yepe3 JaHHBIH KOHTYP
BO3HMKHOBEHUHU TOKa B MPOBOISIIEM 3aMKHYTOM KOHTYpPE MPH M3MEHEHHUH MarHUTHOTO MOTOKAa 4epe3 MPOU3BOJIbHYIO
MOBEPXHOCTh, ONMUPAIOIIYIOCS HA JaHHBIN KOHTYD

7. DddexTuBHOE 3HAUESHUE CHUIIBI IIEPEMEHHOTO TOKA OMPENCIAETCS KakK

BEJIMYMHA TAKOTO MOCTOSHHOTO TOKa, KOTOPBIH 32 BpeMsl, paBHOE OJHOMY MEPHOIY MEPEMEHHOr0 TOKa, MPOU3BEAET
TaKyro ke paboTy, YTO ¥ pacCMaTPUBACMEBIH IEPEMEHHBIH TOK;

BEJIMYMHA TAKOTO IMOCTOSHHOTO TOKA, KOTOPBI MEPEHOCUTh Yepe3 MOIEePEUHOE CCUCHHE MPOBOIHUKA TAKOU K€ 3aps,
KaK U ICPEMCHHBIN TOK;

BEJIMYMHA TOH YaCTH NEPEMEHHOT'O TOKA B I[CTIH, SJHEPTUS KOTOPOU EPEXOIUT B TEIUIO, BBIICIAEMOC B IICIIH;

BEJIMYMHA aMILTUTY/IbI IEPEMEHHOTO TOKA,

BCIIMYMHA aMIUTUTYObI IIEPEMEHHOTO TOKA, YMHOKCHHASA Ha \/E

8. Uro Takoe BOJHOBAs OBEPXHOCTH?

IToBepxHOCTH B MPOCTPAHCTBE, 1O KOTOPOH JI0IIJIa BOJIHA B JAaHHBIA MOMEHT BPEMEHHU
I'eomeTpuueckoe MECTO TOYCK, HCITBITHIBAIOIIUX BO3MYIIICHUE B OJIMHAKOBOH (a3e
I'eomeTpuueckoe MECTO TOUEK, BOSMYILIEHHS KOTOPBIX MAaKCUMAJbHBI

[Torpann4Has TOBEPXHOCTH, OTAEIISIONIAS BO3MYIICHHYIO CPEeIy OT HEBO3MYILIEHHOH CpeIbI
[I10cKoCTh, MepIeHANKYIISIPHAs HAIIPABJICHUIO PACTIPOCTPAHEHHS BOJIHBI

9. CdopmynupyiiTe 3aK0H NPAMOJMHEHHOTO PACIIPOCTPaHEHHS CBETOBBIX JTyUeit

CaeT MeX Iy JIIOOBIMHU IBYMS TOYKaMH PAcTIPOCTPAHACTCS IO IPSIMO JTMHUH, COSTHHSIONTNN TOUKA

B m10061X cpemax cBETOBOI JIyd MPenCTaBIsET CO00H MPAMYIO JTHHHIO

CaeToBas BOJIHA BCETIa PACIIPOCTPAHSIETCS 1O MIPSIMOI JTMHUN

B onHOpOIHBIX cpeax CBETOBOM JyY SIBISIETCS MPSIMON JIMHUEH

B ontuuecku npo3payHbIX cpefax CBETOBOM JIyd BCETJa SIBISIETCS MPSIMON JIMHUEH

10. Yo HaspiBacTCs AudpaKiyiell CBETOBBIX BOJIH?

Bce siBieHuUs, CBSI3aHHBIC C OTHOAHUEM CBETOBBIMU JTyYaMH JTFOOBIX MPETISITCTBUIMA

PasnoxeHnue cCBETOBBIX BOJH B CIIEKTP

COBOKYITHOCTB SIBJICHU I, KOTOPBIE 00YCJIOBJIEHBI BOJIHOBOM IMPUPOIO# CBETa U HAOJIIOal0TCsI IPH €ro PaclpoCTpaHeHUN
B Cpe€lax € PE3KO BbIPAKECHHBIMHA ONTUYCCKUMHN HCOJAHOPOAHOCTAMU

COBOKYITHOCTb SIBJICHUH, KOTOPBIC 00YCIOBIICHBI 3aBHCUMOCTBIO ITOKA3aTels MPEIOMIICHUS OT YaCTOTHI CBETOBOM BOJIHBI
Hano)xenne KOrepeHTHBIX BOJIH APYT HA APYyTa

11. Vxaxunte Hanbolee MpaBIILHYIO (POPMYIHPOBKY 3akoHa Mairoca

WHTEHCUBHOCTh €CTECTBEHHOTO CBETa, IMPOMICALICr0 Yepe3 IMOJSIPH3aTop, MPH OTCYTCTBHH IIOTJIONICHHS CBETa
BEILIECTBOM IOJIIPU3aTOPa YMEHBINACTCS B J[BA pa3a

MHTCHCUBHOCTh TOJISIPU30BAHHOTO CBETA, MPOMICIIIETO Yepe3 aHAIU3aTop, MPsIMO MPOMOPIMOHAIBHO KBaIpaTy
KOCHHYCA yTJia MEKIY pa3pellCHHBIMY HATIPABICHUSMHE MOJISIPU3aTOPA U aHATTU3ATOPA

VHTEHCHBHOCTD MOJSIPU30BAHHOTO CBETa, MPOLICIIIET0 Yepe3 aHaIu3aTop, pa3pelieHHOe HalpaBiIeHHE KOTOPOTO
MEPNEHAUKYIIIPHO BEKTOPY Jy4a, paBHA HYJIIO

VHTEHCHBHOCTh €CTECTBEHHOT'O CBETa, MPOLIEIIEr0 4Yepe3 ONTHYECKYI0 CHCTEMY IOJsIpH3aTOp-aHajIu3aTop, BCEeraa
MEHbIIIC HHTCHCUBHOCTHU CBETA, MAAI0IIET0 Ha MOJIIPU3ATOP

WHTEHCUBHOCTh €CTECTBEHHOTO CBETA, IMPOMICAIICr0 dYepe3 MOJSIPU3aTop, MPH OTCYTCTBHH IOTJIONICHUS CBETa
BEILIECTBOM HE U3MEHSETCS

12. CHGKTpaﬂLHa?[ n3jydarejibHas CIIOCOOHOCTH TeJIa 3TO

OHEPIrus, n3jarydacMmas 6,[[PIHI/I].[€I7[ MOBCPXHOCTHU TEJIa 3a €AUHULY BPEMCHH B CAMHUYHOM HHTCPBAJIC AJIMH BOJIH

OHEPrus, n3jrydacMasi BCCM HArpeThIM TCJIOM TEJia 3a CAMHULY BPEMCHH B CAMHUYHOM UHTCPBAJIC AJIMH BOJIH

MOJIHAs SHEPIrusd, U3irydacMast BCEM HArpeTbiM TEJIOM BO BCEM CIICKTPAJIbHOM AHAaNa30HE AJIMH BOJIH 3a €AUHUILY BpEMCHU
OHEprusd, n3jaydacmas GILHHHHGﬁ MOBEPXHOCTHU TEJIa 3a €AUHUIY BPpCMCHH BO BCEM MHTCPBAJIC AJIMH BOJH

OHEprusd, n3jaydacmas eIlPIHPIHeﬁ MOBEPXHOCTHU TEJIa 3a €AUHUIY BDCMCHHU B OIITUYCCKOM AHAIIa30HC NJIMH BOJIH

13. Kakoe u3 NpuBEACHHBIX YTBEPKACHUM SBIISETCS BEPHBIM B Teopuu bopa?

PazpemennbiMu OpOUTAaMH ISl SJIEKTPOHOB SBIISIFOTCSL TAKUE, JJISI KOTOPBIX MOMEHT HMITYJIbCa 3JIEKTPOHOB KpaTeH
LeJIOMY YUCITy BEJTMYUH

DHeprus JIEKTPOHA Ha OPOHTE U €€ PaAnyC MOTYT OBITh MPOU3BOJIBHBIMHU

Paanyc opOHUTHI BJIEKTPOHA C TEUEHHEM BPEMEHH YBEINYHUBACTCS

[Ipu nBMXEHHUN 3IEKTPOHOB 110 OPOUTE MPOUCXOIUT HENPEPHIBHON M3ITyYEHUE YHEPTHU

Pamityc opOUTHI 3JI€KTpOHA C TEUEHHEM BPEMEHH YMEHBIIACTCS

14. YT0 BBIpa)KarOT COOTHOIICHHUS HEOTIPEIEIEHHOCTEH B KBAHTOBOH MeXaHUKe?

COOTHOIICHUST MEXKAY H3MEPCHHBIMH TOYHBIMH 3HAYCHUSMHI KOOPIMHATHI i UMITYJIHC MUKPOYACTHIIEI

OTCcyTCTBHE OTpaHIMYCHHUH JJIs1 OJHOBPEMEHHOTO M3MEPEHHS KOOPANHATHI M MMITYJIbCA MEUKPOYACTHUITHI




¢) KopmyckynspHble cBOHCTBa BelIecTBa

d) BoxHOBBIE CBOKCTBAa MUKPOYACTHI]

e) CooTHOmEHNS MEXAY CPEOHUMH KBAaIpPaTHIECKUMH OTKJIOHEHHSIMH TIPH OJHOBPEMEHHOM HM3MEPEHHH KOOPAWHATHI U
HUMITYJIbCa YaCTHIIBI

OIIK-1.3. ITIpumensier OOyuaronuiics 3HaeT:

€CTECTBEHHOHAYYHbBIC METO/IbI METO/Ibl TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIEeNOBAHUS (U3MIECKUX OOBEKTOB,
TEOPETHICCKOTO U MPOIICCCOB U SIBJICHUI, METOAMKY MPOBEICHHUS U 00pabOTKH PE3yIbTaTOB (PU3UIECKOTO
JKCICPUMEHTAIBLHOTO 9KCIICPUMEHTA

UCCIeIOBaHNsl OOBEKTOB,
MPOIIECCOB, ABICHU, IPOBOIUT
SKCHEPUMEHTSI [0 3aJaHHOI
METOAWKE U aHAIN3UPYET
pe3yJIbTATHI

2.1.3. [IpumepbI TeCcTOBBIX 3a1aHuii. 1 ceMecTp

1. MrHOBEeHHOE YCKOpEHHE MaTepHalIbHOM TOYKHU ompenensercs GopMynon
. V(E+ AN V(¢ V(t+A)-v(t . V(E+AN+ V(¢ . F(t+A)-F(t
l)a’:hmu :u 3)a’zhmu 4)@’:]1mw S)a:E
At—0 At At At—>0 At At—0 At m

2. Kakas ¢opmyna BeipakaeT paboTy NpHU JBHKCHUM MATCPUATLHON TOYKH TI0 MPOU3BOIBHON TPACKTOPHH U3 MOJIOKEHUs 1 B
nojoxxexue 27

2 2
1) A12=IF~d\7 2) 4, =F-(v,-v,) 3) A12:IF'df 4) A4, =F-7, 5) A, =Fs,cosa

1 1

3. MoMeHT HWHEPpUUU ITPONU3BOJIBHOT'O TCJIa OTHOCUTCIBHO HeHO,HBH)KHOﬁ OCH BpalllCHUS OTIPEACIISICTCA (bOpMyJ'IOﬁ

N N
I)J:Zml}f’ 2) J:mr2 3).]:77”” 4)J:J0+ma2 S)J:Zmirjz
i=1 i=1

4. Vkaxute popMyITy 11 MOMEHTA HHEPLIUH TOHKOTO OJHOPOIHOIO CTEPIKHS MACCHI 1 M JUIMHBL [ OTHOCHTENLHO
HETIOABIKHON OCH BpAIIEHUS, IPOXOIAIICH Yepe3 CepeluHy CTePKHS.

2 2

1)J=%m12 2)J=%ml 3)J=%m1 4)J—1m12 5)J=§ml2

12

5. Vkaxwure Gpopmyny st KIT/] TeruioBoi ManmHer

1)77:711_T2 2)77: Anaﬂeau 3) n:g 4)77:Q1_Q2 5)77: Ql
T W — 0, o 0-0
6. Yxaxure GpopMyiy A pacupeneneHus bonsnmana.
E_ +U
E _ KUH V ) U
b B e R el 4] eene-) 9

2.1.4. [IpumepbI TeCTOBBIX 3aIaHUI. 2 ceMecTp
1. Beibepure dopmyny [uisi HaOpsKEHHOCTH 3JEKTPUYECKOTO OIS, CO3/1aBAeMOr0 PaBHOMEPHO 3apsDKEHHOW IUIOCKOCTBHIO B
BaKyyMe.

DE=2 2)E=
&

B 3y p-_ 4 Hp-—9 _ 5 p-C

, 2¢,d drze,r’ 4re,S 2¢,

2. 3akoH buo - CaBapa — Jlannaca umeer Buj

D) ézﬂqrxv
4

' 2) dB = Ho 1r>:dl 3)3':&(]\/:0” 4) df;:ﬂldlxr S)EZﬂ%
r 4 F dr 4z r 47 r

3. Kakast u3 popMyJ1 MPaBHIBHO OTPAXKAET CBSI3b MEIKAY HANIPSHKEHHOCTHIO IIEKTPHYCCKOTO OIS ¥ IIOTCHITHAIOM 3JICKTPUIECKOTO
moJis?

2 E

D @ —p,=[E-di 2) p=E-7 3) p—p,=E-(7 -7.) 4) p=divE 5 9=—
1

4. 3axoH Amriepa B 00IIIEM BUIC UMEET BHU]T

1)dF=1dlxB 2)dF=11xdB 3)F=1IxB 4) F=I1-B 5) F=I[Bcosa




5. Kakoe w3 mepeunciieHHbIX ypaBHEHUH BXOIHUT B CUCTEMY ypaBHeHH MakcBeia?
_ _ - . B - -
D) §p-ds=q 2)§H-ds=0 3)§E-d=0 HH=—~J 5 d=[E-d5
S S L N

0

1 1 R’
U ow=,———
VJLC LC 41

6. Ecmn o, = , To (hopMyra U 3aTYXaIONINX KONEOAHWH B CHIIBI TOKa B KOJeOAaTET-HOM KOHTYpE

HMeeT BUJ
R R
1) I=1,exp —Et cos(wt+a)  2) I=1I,exp —Zt cos(wt + @) 3) I=1,cos(wt+a)

4) I=1I,cos(wt+a) 5) I=1I,cos(wr)

7. Ilepuon 3aTyxaronux koiebaHui B KoyedaTeIbHOM KOHTYpE PaBeH

1 1 1 1
1 R 1 R 1 R\ 1 R 1 R
1) T=27—+ 2) T=2n1|—- 3) T=27 —+ T =27 —~- 5) T =27 —
) [Lc 4L2] ) [LC 4sz ) [LC 4sz ) [LC 4sz )T 27{LC+4L2J

8. VHTEHCHBHOCTb NMPH HAIOKEHHH IBYX Kocepenmubix BOMH paBHa (0 [ pasHocTb has; I, I, WHTEHCHBHOCTH BOJIH B

OTZHEeNbHOCTH, [, # 1, ):

D 1=1+1, 2)I=1+I,+2JLI,cosd 3)1=J112+1§+21,12cos5 4)]=\/],2+122—21,12c0s§ 5y [ =y I} +17

9. Ha mudpakanoHHYIO pemeTKy ¢ MEePHOAOM d ManaeT CBET ONpeAeTICHHON JUIMHBI BOJHBL. Kakoi u3 GOpMysI COOTBETCTBYET
MaKCHMYM IIEPBOTO nopsaka?

1) sinq):i 2) sin(p—% 3) sin(p—ﬁ 4) singo—i 5) sing = 24
d Y 2 " 2d d

10. Eciin Imi“ u Imax - MUHUMaJIbHAs1 U MaKCUMaJIbHAast UHTCHCUBHOCTD YaCTUYHO NOJIAPU30BAHHOT'O CBETA, MPOITYCKACMOTI'O
AHAJIU3aTOPOM, TO CTCIICHD IMOJIAPU3AITUN CBETA OIIPEACIIACTCA 110 (bopMyHe

P:Imax+lmin P:Imax_lmin P:Imax_lmin P= Imin P:1min
1) Imax - Imin 2) Imax + Imin 3) Imax 4) Imax + Imin 5) Imax

11. Ilpu nageHny CBETOBOTO Jy4a, paCIPOCTPAHSAIOLIErOCsl B IEPBOU Cpelie Ha IPAHMILy pasiesa IepBOil U BTOPOM Cpelbl C
TIOKAa3aTeJIsAMH NIPEJOMIICHAS n ¥ 1, , 1, > n, YTOJ IOJHOTO BHYTPEHHETO OTPAKECHUS ¢ yIOBIECTBOPSET YCIOBHIO
. n . n n n n
1) sina=—L 2)sina=-% 3) tga=-—L 4)tga=—% 5)cosa=—-
n n 2 n, n

2.2 TunoBble 3a1aHUs VISl OLIEHKH YMEHHI B KauecTBe 00pa30BaTeIbHOIO pe3yJibTaTra

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yIbTaT:

Kon 1 HaumeHoBaHue OO0pazoBarenbHbli pe3ysbTaT
UHUKATOpa JOCTHXKEHUS
KOMIETEHINH

OIIK-1.2. ITpumensietr ocHOBHBIC | OOy4YarOmIUiics yMeeT:

TIOHSATHS U 3aKOHBI WCIIOJIB30BaTh OCHOBHBIC MTOHATHUS M 3aKOHBI (PH3HUKH TS pEIICHHS IPeIMETHO-TIPO(MITBHBIX
€CTECTBEHHBIX HAaYK IS 3amaq

pemeHns mpeaMeTHO-
poGUIBHBIX 3a7a4

2.2.1 llpumepsl 3a1a4. 1 cemecTp

1. MoTtonukiaucT 3a mepBele 5 MUH mpoexan 3 KM, 3a nocieayromue 8§ MuH — 9,6 kM u 3a nociaegsHue 6 MuH — 5,4 KM.
Onpenenurs CKOPOCTh ABUKEHUS MOTOLIMKIIUCTA HA KaXIOM U3 TPEX YYacTKOB IyTH; CPEIHIOI0 CKOPOCTb 3a BCE BpEMs
JIBUKEHUSL.

2. Jla moe3na WAyT HaBCTpEUy APYr IPYry CO CKOpPOCTSIMHU Vi = 36 kM/4 U vz = 54 km/u. [Taccaxxup B mepBoM mnoesze
3aMedaeT, YTO BTOPOH Moe3/ NPOXOIUT MUMO HEro B TeueHHe BpeMeHu t = 6 ¢. Kakoa anuHa Broporo noesaa?

3. Touka ABMXKETCH 110 OKPYKHOCTH pagrycoM 20 CM C NMOCTOSIHHBIM TaHTEHIMATILHBIM ycKopeHueM 5 M/c?. Uepes kakoe
BpeMsi ITOCTIe Havyalla ABMKCHHUS] HOPMAJIbHOE YCKOPEHHE TOUKH OyJIET PaBHO TAHT€HINAILHOMY?




10.

11.

10.

11.

12.

13.

14.

Ha HakJIOHHOW MIIOCKOCTH JJIMHOW 13 M W BBICOTOM 5 M JI&XHT Tpy3 Maccoi 26 kr. Koaddumment tpenus pasen 0,5.
Kakyio crmity Hamo MPHIIOKHUTE K TPY3y BIOJB ITOH IIOCKOCTH, YTOOBI BTamUTh Tpy3? UTOOBI CTamuTh Tpy3 C 3TOH
IUTOCKOCTH?

[Toe3n maccoit 500 T ABMXKETCS paBHO3aMEUICHHO MPH TOPMOXKESHHH, TIPU 3TOM €T0 CKOPOCTh YMEHBIIaeTCs B TeueHue |
MuH oT 40 1o 28 xm/4. Halitu criry TOpMOKEeHHS.

Teno CKOMB3UT MO HAKJIOHHOW INIOCKOCTH COCTABJIAIONMIEH ¢ ropusoHToM yroix 45°. Ilpoiins paccrosume 36,4 cM Temo
npuoOpeTeT cKopocTh 2 M/c. UeMy paBeH KO3 PUIIUEHT TPEHUS TENa O IIOCKOCTh?

Opyaue, )KeCTKO 3aKPEIICHHOE Ha JKEJIC3HOMOPOKHOU IIaTGopMe, MPOU3BOJAMUT BBICTPEN BJOJb IMOJIOTHA JKCIC3HOM
JOporH 1o yriaoMm o = 30° k muHuK Topu30HTa. ONpEeaennTh CKOPOCTh Uy OTKaTa IATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocTbio u; = 480 m/c. Macca matdopMsbl ¢ opyaneM u cHapsaamu mp = 18 1, Macca cHapsiaa m; = 60 Kr.

[lap maccoit m; = 3 Kr ABHKETCS CO CKOPOCTBIO Vi = 2 M/C M CTaJKUBACTCS C MOKOSIIUMCS IIAPOM MAacCOW my = 5 KT.
Kakas pabora Oyner coBepineHa mpu jaedopmaruu IapoB? Yipap cuuTath aOCOTIOTHO HEYNPYTHM, IIPSMBIM,
LEHTPAIBHBIM.

CrepskeHb BpalaeTcs BOKPYT OCH, IIPOXOSAIIEi Yepes ero cepeiuty, COrIacHo ypapHeHuo @ = At+Bt’, roe A
=2 pan/c, B = 0,2 pan/c’. OnpenenuTs BpalaoIui MOMEHT M, IeiCTBYIOIMI Ha CTepKeHb Yepe3 BpeMs t = 2 ¢ mocie
Hayaya BpalleHHs, €CTM MOMEHT UHepIUH cTepxHs J = 0,048 kr-m2,

Ha xparo miatgopMbl B BUje JUCKA, BPAIAIOIIECS 110 HHEPLMU BOKPYT BEPTHKAILHONH OCH C YaCTOTOM Ny = 8 MuH !,
cTouT YenoBek Maccoid m; = 70 kr. Koraa yenoBek nepemien B eHTP TIaTHOPMBI, OHA CTajla BPAMAThCs ¢ YaCTOTOM Ny =
10 mun !, Onpemenuts Maccy m; WwiaThopMel. MOMEHT MHEDPIMH YEJIOBEKA PACCUMTHIBATE KaK [UIS MATEPUAIBHOM TOUKH.
Touka coBepIaeT rapMoHHYecKHe Konebanus X = A sin ot, rme A = 5 cM, ® = 2 ¢’\. B MOMEHT BpeMeHH, KOra TouKa
obnamana moTeHNMambHOM dHepruent 0,7 MJIx, Ha Hee MeHcTBOBaJIa Bo3Bpamatomas cuia B 5 MH. Halitu 3TOoT MOMEHT
BpPEMECHHU.

2.2.2 Tlpumepsbl 3a71a4. 2 ceMecTpP

[Inomanp NIaCTUHBI CAOAIHOTO KOHACHCATOpa 36 CM2, TOJIIIUHA CJI0 AUDJICKTPHUKA O, 14 cm. Beruuciauts C€MKOCTbD, 3aps]

1 DHEPTHIO KOHJIEHCATOPa, €CJIM Pa3HOCTh MOTSHIMANOB Ha ero ookmaakax 300 B, €cmom = 2,1.

JIBa OQMHAKOBO 3apsDKCHHBIX IIApHWKa IMOJBEIICHHI B OJHON TOYKE HAa HUTSIX ONWHAKOBOH miwHEL [Ipm sTOM HUTH
paszonummck Ha yrou o. llapuku morpyxart B Macio. KakoBa IIIOTHOCTE P Maciia, €CIIM yrojl pacXOKICHUS HUTECH MpH
NOTPYXEHHUH B MAcyO OCTaeTcs HensMeHHbIM? [LoTHOCTE Marepuana mapukos P = 7,5-10° kr/m3, ausnexrpuueckas
MPOHUIIAEMOCTh Macnia € = 2,2.

Uetblpe maMIibl, paccUnTaHHBIE Ha HanpspkeHne 3 B u cumy Toka 0,3 A, Haj0 MOAKITIOYHTE MapajuIebHO W MUTATh OT
WCTOYHHWKA HanpspkeHus 5,4 B. Pe3uctop kakoro COmpoTHBICHHUS HA/I0 BKIIOYUTD MOCIEI0BATEIEHO JaMIIaM?
Awmmnepmetp umeet compotusieHne 0,02 Om. Ero mkana paccumrana Ha 1,2 A. IIIyHT Kakoro CONPOTHBIICHHUS HAlIO
ITOCTAaBUTH K aMIIepPMETPy, YTOOBI MOKHO OBLIO N3MEPSITh TOKH CHIION 10 6 A?

OpHOpomHOE MarHUTHOE Tone ¢ uHAyKnuer 200 MTa gecTBYeT Ha MMOMEUICHHBIH B HErO NMPOBOJHUK UTHHOH 50 cM ¢
cuioii 0,7 MH. Onpeenute culy TOKa B MPOBOTHUKE, €CIIA YIOJ MEXTY HAMPABICHUEM TOKA U MHAYKIUEH MarHUTHOTO
nonist pasen 45°.

KBampatHas paMka THOMEIIEHA B OJHOPOJHOE MArHUTHOE moyie. HopManb K IJIOCKOCTH PaMKH COCTaBJISIET C
HaIIpaBJIeHHeM MarHuTHoro nons yroi 60°. Ctopona pamku 19 cm. OnpefenuTe HHAYKIMIO MATHATHOIO OIS, €CIH
M3BECTHO, UTO cpenHee 3HaueHue DJIC uHAyKIMM, BOZHUKAIOUIEH B paMKe Nnpu BeikiItodeHuu noss B tedyeHue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TIOTOK, MPOHM3BIBAIONIINI 3aMKHYTHIM TPOBOJIOYHBIA KOHTYp ¢ compoTuBieHueM 0,5 Owm, paBHOMEpPHO
yBemmamiicst ¢ 0,2 MBO no 7 mB6. Kakoit 3apsin mpomien 3a 3To BpeMs depe3 MOIepedHOe CeYeHHE IPOBOIHUKA IMPH
paBHOMEpHOM M3MeHEeHNH 1oToka. Cra Toka, D/]C — mOCTOSHHEL

Karymika ¢ sxene3HsIM cep/ieYHUKOM ceueHueM 20 cM? IMeeT WHIYKTUBHOCTB 2+ 102 IT'u. KaxoBa 1omxkHa ObITh CHIA TOKA,
YTOOBI MHAYKIHUS T0JIs B cepaednuke O0bi1a 10 Tir, uncio Butkos pasao 1000?
Paccrostame L ot merneit 1o sxpana B onsite FOHTa paBHO 1 M. OnipeiennTs paccTOSHNE MEXTy IEIIMH, €CIIA Ha OTPE3Ke

nmuroit 1 = 1 em yknaaeisaercs N = 10 TeMHbIX HHTEPDEPEHIMOHHBIX ONOC. J{nuHa BOMHBI A = 0,7 MKM.

Ha mrenky u3 rimnepuHa Tonmuaoi 0,3 MkM magaeT O6emnslii cBeT. Kakum OyzaeT Ka3aThes BET IUIEHKH B OTPaXCHHOM
CBeTe, eCITM YTOJI IaeHus ay4eit 45°7

Kakyto pa3HOCTH JUITMH BOJH MOXKET pa3peruTh JTUQpaKIIHOHHAs pelIeTKa IMUPHHONW 2 CM U IEPHOAOM 5 MKM B 00JIacTH
KpacHeIX Jy4eit (A = 0,7 MKM) B CIIEKTPE BTOPOTO mopsiaka?

EcTtecTBeHHBII CBET MajaeT Ha TOBEPXHOCTh IWAIIEKTPHKA IIOJ YIJIOM NONHON momapm3anun. Kosddumment
npomyckanus cBeta paser 0,915. Haiftu creneHp monsipru3aliiil MpeJIoMICHHOTO JTy4a.

EcTecTBeHHBII CBET MPOXOANT Yepe3 JBa MOJPU3ATOPa, YTOJI MEXIy TITaBHBIMHA IJIOCKOCTSMH KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIIUTCS WHTEHCHUBHOCTb CBETa IIOCJIE MPOXOXKIACHHs 3ToM cucrembl? CuuTaTh, 4TO KaxAbli
HOJIpU3aTOp oTpaxaeT u noryomaer 10% magaromero Ha HUX CBETA.

Kartox BakyymHoro ¢orosiemenrta ocemiaercs cBeToM ¢ JunHOW BosHbI 0,405 mMkM. D0TOTOK mpekpamaercs mnpu
3aJiepKUBaroliell pa3HocTu noteHnuanos 1,2 B. Haiitu paboTy BeIX0/1a 37I€KTPOHOB U3 KaToAa.

OIIK-1.3. [pumensier | OOyUarOIMICT YMEET:

€CTECTBCHHOHAYYHbIE  METOJABI | MIPUMEHATh METOABI TEOPETUYECKOTO M JKCIEPHMEHTAIHFHOIO HCCIEIOBAaHUSA (PH3MUECKUX
TEOPETHIECKOTO 1 | OOBEKTOB, TPOIECCOB U SABICHHUN, MPOBOIUTH (PH3MUYECKHE IKCIIEPHMEHTH 110 3aJaHHOU
SKCIEPUMEHTAILHOTO METOAMKE N 00pabaTHIBATh UX PE3yJIbTATHI




HACCIIEIOBAHNS 00BEKTOB,
TIPOIIECCOB, SIBIICHHUH, MPOBOIUT
SKCHEPUMEHTHI MO  3aJaHHOU
METOHKE u aHATN3HPYET
pe3yIbTaTHI

a)
b)
¢)
d)
e)

a)

¢)
d)

e)

a)
b)
©)
d)
e)

a)
b)

c)
e)

a)
b)

2.2.3 IIpumepbl TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexon mpolien MOJOBUHY OKPYKHOCTU paauycoMm 1,5 xm 3a 0,5 gaca. IIpu 3ToM MOIynb CpeJHEro BeKTopa
CKOPOCTH TeUIeX0/ia paBeH

3,0 km/g

4,0 km/4

5,0 kM/4

6,0 kxMm/g

7,0 xm/g

2. HeOomnpmoe Temo (MaTepHaNbHYIO TOYKY) Opocwin mox yriioM 3(° K TOPU30HTY ¢ HadalbHOM cKopocThio 20 m/c
Yepes KaKoe BpeMs TeJO JOCTUTHET Bhicuieii Toukn? [punsats g=10 m/c?

0,1c

0,2c¢c

0,5c¢

lc

2¢

3. HpI/I BKJIFOYCHUU DJICKTPOJABUIATCIIA €TI0 pOTOP HAYMHACT BpallaTbCsad PABHOYCKOPCHHO C YTJIOBBIM YCKOPCHHEM

20 06/c? . Cxonbko 000pOTOB crenaeT poTop uepe3 1 cekyHIy mocie BKIIOYCHUS IBUTATEINS?
10
15
20
25
30

4. Tlamas ¢ BBICOTHI 1 M, TPy3 Maccoil 1 KT MOKET CKaTh NPY)KUHY KECTKOCTHIO 2 +10° H/M Ha BenuuuHy, paBHYIO
0,1 cMm

0,2 cMm

2cm

I em

0,5 c™m

5. Tenexka Maccoit 15 Kr ABIKETCS IO BOTHYTOMY MOCTY co cKopocThio 10 m/c. B HImKHElH TOUKe crila HOpMaIbHOTO
JIABJICHNUS TEJIS)KKN Ha MOCT BABOE MPEBOCXOIUT CHILY TSKECTH. [IpH 3TOM paanyc KpUBH3HBI MOCTa PaBEH

10m

15™m

20 m

25 M

30 M

6. Myxa maccoii 0,5 T, nersamas co CKOpocThio 2 M/C, TIOTIaaeT B TIOJBEIICHHBIN JTUIKUH TUCT OyMaru maccoi 1,5 T.
Cpasy nocie CTOIKHOBEHHS CKOPOCTh ABMKCHHS JINCTA C IPWIAIIICH K HEMY MYXOH COCTaBISIeT

2 m/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. Hebonbinoe Teno (MaTepuaIbHYIO TOYKY) MAacCOW 2 KI, HAXOJAIIYIOCS Ha HEKOTOPOW BBICOTE HAJ MOBEPXHOCTHIO
3eMJIM ¥ UMEIOIIYI0 MOTEHIMAIbHYI0 dHepruto paBHyro 400 [k, oTmycTuUIM, Tak YTO Yyepe3 HEKOTOPOe BPEMsI OHO
ymajgo Ha 3emiito. YeMmy paBHa CKOPOCTb 3TOTO Tejla B MOMEHT MajeHus Ha 3emito? CONpoTHBICHHEM BO3JyXa
npeHeopeys.

1 m/c

5m/c

10 m/c

20 m/c

40 m/c

8. OpmnHopomuerii muck pammyca 0,1 M, kaTsamuiics Oe3 NMPOCKaIb3BIBAaHUS MO TOPU3OHTANLHOW ITOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TIoTaaast Ha HAKJIOHHBIA Y4acTOK, TOJJHUMAETCs Ha BEICOTY

25m

1 M




c) 0,5m
d) 04m
e) 02m

9. Haiigure uncno cremenei cBoOOABI MOJIEKYIT HICATEHOTO T'a3a, €CIIM BCSI SHEPTHS €T0 TEIUIOBOTO ABHKCHHUS
MIPUXOIHUTCS Ha MOCTYMATEFHOE ABIKCHHIE MOJIEKYIT

a) 3

b) 4

c) 5

d o6

e) 7

10. B aByX OIMHAKOBHIX OaJUIOHAX HAXOAUTCS KHUCIOPOJ IIOX ONMHAKOBBIM JaBJICHHEM p M OJHOM M TOH e

temneparypoid 7. Ilocne Toro, kKak ra3 u3 IepBoro O0AJUIOHA HOJHOCTBIO IEpeKayaan BO BTOPOM OAJUIOH U MOCIe
3TOT0 MOBBICHJIM TeMIlepatypy B 1,5 pasa, naBjeHHE BO BTOPOM OaJUIOHE CTAJIO PABHBIM ...

a) p

b) 2p

c) 3p

d 4p

e) 6p

2.2.2 TlpuMepsbl TECTOBBIX 3a/IaHUI. 2 ceMecTp

KonebarenpHblii KOHTYp € MPEHEOPEKUMO MaJbIM COMPOTUBICHHEM HMEET dJeKTpoeMKOCTh C = 25 MK®D, HHIYKTUBHOCTD
L =0,01 I'n. MakcumanbHas cuna Toka B KoHType 0,1 A. MakcumanbHOe HanpsDKeHUE Ha KaTyIIKe paBHO
a) 1B

b) 2B

¢) 10B
d) 25B
e) 100B

Ipsimoii mpoBox minHOH L = 40 cM ABMXKETCSA B OJHOPOAHOM MAarHUTHOM II0JI€ CO CKOPOCTBIO U = 5 /¢ mepIeHIUKYIAPHO
JTUHUSAM WHIYKIUU. Pa3HOCTh MOTEHIIMAIOB MEX Ay KoHIamMu npooja u = 0,6 B. MHmykius B MarHUTHOTO 1O paBHA

a) 0,12 Tn
b) 0,3Txn
¢) 0,6Tn
d) 1Tn

e) 5Tn

Pe3onaHcHast yacToTa BeIHYXJarouiel rapmonnyeckoit 3/1C B konebaTensHOM KOHTYpe, IPH KOTOPOH aMILIUTY/ja CHIIBI TOKa
MaKCHMallbHa, PaBHA Wpe; = 200 ¢l. Uemy paBHa MHAYKTHBHOCTbH KAaTyIIKH B KOJNeGATeNbHOM KOHTYPE, €CITH eMKOCTh
KOHJIEHCATOPA PABHA  — 5 pec

a) 1Tn
b) 2TH
c) 3Tm
d 5Tm
e) 10Tn

[ToToK BEeKTOpa 3MEKTPUICCKON HHAYKIIUH (JICKTPUIESCKOTO CMEIICHH) Yepe3 chepruecKyro OBEPXHOCTh, OXBATHIBAIOIIYIO
TOUCUHBIC 3aPAIBI g = 2 uKn, q> = 3 K, qs =~ 2 vKu, paBeH

a) 1-107° 5
b) 2-107° 5
) 3-107° %
d 7-10° %2

M

9 0%

TemnepaTypa aGCoOMIOTHO YEPHOTO Tella yMEHBIIMIIACH B 2 pa3a. Kak H3MEeHUIach ero S3HepreTHieckas CBeTUMOCTb
a) VYBenuuuiach B 16 pa3s

b) VYBemuumnack B 2 pasza

¢) YBenmumiach B 4 pasza

d) VYwmensmmnace B 2 pasza

e) YMeHsiunace B 16 pa3

Kpacuas rpanuia Gportosddexra s HekoToporo MeTauia pasHa A = 100uM. Onpenennte MUHUMATbHOE 3HAYCHHE YHEPTUU
¢doroHa, Be3bIBatoIIero goroaddexr. OTBeT Nath B 5B.

a) 1,27-B

b) 3,113B




c) 5,359B

d) 9,21-B

e) 12,433B

®otoH paccesuics o yriiom @ = 60° Ha mepBOHAYaNbHO MOKOWBIIEMCS MEeKTpoHe. OnpenenuTs HaYallbHYI0 SHEPTHIO
(hoToHa, eciu JTTMHA BOJHBI PACCESTHHOTO ()OTOHA OKa3aiach paBHOW KOMIITOHOBCKOM JyTHE BOJHBL. OTBET 1aTh B MaB.

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

2.3 TunoBble 3a1aHUs VISl OLIEHKH HABBIKOB B KauyecTBe 00pa30BaTeILHOI0 pe3yjbTara

Kon n HanmMeHoBaHue OO0pazoBaTebHBIN pe3yabTaT
MHIUKATOpA JOCTHIKECHHS
KOMIIETEHIMU

OIIK-1.2. [Tpumensier ocHOBHBIE | OOyJarOMIMNACS BIaICET:

MOHSTHUS U 3aKOHBI €CTECTBEHHBIX | HABBIKAMU MPUMEHEHHST OCHOBHBIX IOHITHH M 3aKOHOB KJIACCHYECKOW U COBPEMEHHOM
HAyK ISl PELICHHs MPEAMETHO- | (GH3MKH sl PEeUICHHs IpeAMEeTHO-NPOMUIBHBIX 3a/1a4

poGUIBHBIX 3a7a4

2.3.1 Ilpumepsl 3aganuii. 1 cemecTp

1. Ilpm n3MepeHUH IIMHBI Tejda OBIJIO NMPOBEJIEHO OJJHO M3MEPEHHE C MOMOIILI0 MHJUIMMETPOBON yYEHNYECKON JIMHEHKH.
[Tpu 3TOM OBLIM TOJTyYeHO 3HAUYeHHE JUIHHBI [= 22,3 cM. UeMy paBHa HHCTpYMEHTAJIbHAs MTOTPEIIHOCTD U3MEPEHUs?

2. Ilpu n3mepeHuu JUIMHBI Tea ObLIO IPOBEAEHO OJTHO U3MEPEHHUE C MOMOIIBIO IITAHTEHIIMPKYJIS, IIKAJIa HOHHYCa KOTOPOTo
mmeer 10 pmenenumit. Ilpm sToM ObUM TONMy4eHO 3HadeHWe JIWHHEI [ = 22,7 mMm. UeMmy paBHa WHCTpyMEHTaJbHas
TTOTPEUTHOCTh U3MEPEHUS?

. R . o
3. Pammycel OBYX IUTaHET OJWHAKOBOHM IUIOTHOCTH OTHOCSTCS Kak R—1 = 3 . HaiiTi oTHOIIEHNE YCKOPEHHH CBOOOTHOTO
2

MaJeHUs U Ha IOBEPXHOCTH ITHX IUIAHET.
4. JIBa mareMaTHdeckux MasTHHKa MaccamMd m; = 0,1 xr u m, = 0,05 kr coBepmIarOT TrapMOHHYECKHE KOJICOaHUS C

. o1
nepuogamu Ty = 1 cu T, = 2 c. HaliTu oTHOIIEHUE IJTMH UX HUTEH l—l
2

5. Tlox neiictBuem momenra cuibl 100 H-M, mMaxoBuk, npencraBisiomiuii co0oil ogHOpomHbBId Auck Maccoi 20 Kr u
panmycoMm 1 M, mprHOOpeTaeT yriioBOe YCKOPEHHE PaBHOE .

6. B nByx oIMHAKOBBIX OaJTIOHAX HAXOIUTCS KHACIOPOI MO naBieHueM 3 at™ u 5 atM. CHadana o06a OayljloHa COeTHMHUITI
MEXKAy co00il M BBIDOBHSUIM JaBICHHE B HHUX IPU INOCTOSHHOM Temmeparype 7, a 3aTeM TeMIepaTypy MEIUICHHO
YMEHBIIWIIN B 2 pa3a, obiiee gaBjieHne B OaUIOHAX CTajo PaBHBIM .

7. [Ba nupyXuHHbIX MasTHHKAa Maccamu my; = 0,01 kr u m, = 0,02 Kxr coBeplIAIOT T'apMOHWYECKHE KOJIEOaHUs C

. k
nepuogamu Ty = 1 cu T, = 2 c. HaliTu oTHOmIEeHUE KO3PPHUITMEHTOB )KECTKOCTH MX MPYKUH k—1
2

8. IlpyxuHHBII ¢ Maccol m M >KECTKOCTBIO NMpYXUHBI k coBepiaer konebanus ¢ nepuogom T . Uemy Oyzet paBeH nepuon
KoJieOaHMH, eClTi Maccy yMEHBIINTH B 4 paza?

2.3.2 [Ipumepsbl 3a7aHuii. 2 cemecTp

1. Ha yyacTke HEOAHOPOIHOMW IeTH, coaepikamieil conporusieHus Ry = 3 Om, R, = 9 Om u uctounuk ¢ DJIC € =6 B,

BHYTPCHHEC COITPOTUBJICHUE KOTOpOro HpCHe6pC)KI/IMO MaJio, TECUYECT TOK I = 1 A
4 R £ R, B
e B o | R

I

IIpu 5TOM pa3HOCTH MOTEHIIMAJIOB MEXK Iy Toukamu A u B paBHa

2. barapes 3amkHyTa Ha peoctart. [Ipu yBenHMYeHUH CONPOTUBIICHHS peocTara B 4 pa3a HalpsDKEHHE HA HEM YBEIHMYHBACTCS
¢ 2 B o 4 B. ITpu atom D]JIC 6aTapen paBHa .




TouedHBI 3apsAn g CO3MACT B OKPYXKAIOMIEM IPOCTPAHCTBE IIIEKTPOCTATHUECKOE II0JIE, MOAYIh HAIMPSDKCHHOCTH

2 B
KOTOPOTO 3aBHCHUT OT PACCTOAHHA 710 3apsiia 0 3aKoHy E = =~ YeMy paBHa pasHOCTb OTCHIHATOB @), — ¢ MEKILY
M

TOYKaMHU A ¥ BHaXOSIIIUMUCS OT 3apsijia Ha PacCTOSHUAX 1y = 1 MU 75 = 2 M COOTBETCTBEHHO?

4. Tlo ToHKOMY IPOBOAY TeueT TOK I. IHIyKITMs MarHUTHOTO TIOJIS B IIEHTPE MOTYKOJIbIIa paanycoM R paBHa
I
o
5. DnexkTpoH 3apsnoM —e, o0nanas KWHETHYECKOH JHepruei, paBHOH Ej, ABMXKETCS 1O OKPYXHOCTH B OJHOPOIHOM
MarHuTHOM M0JIe ¢ UHAyKIuel B. Paguyc okpyKHOCTU IIpU 3TOM PaBeH /
6. KonebarenbHblit KOHTYp MMeeT eMKOCTh | MK® n unaykTHBHOCTH 100 MKI 'H. KakoMy yciIoBHIO JOJIXKHO YJIOBJIETBOPSTH
COIPOTHUBJICHHE KOHTYpa, 4YTOOBI B HEM MOTJIM IPOUCXOUTH 3aTyXarolie TapMOHNYECKHEe KojeOaHus?
7. Conenoun mmuHON [ = 1M, muamerp KOTOPOro Mayl IO CpaBHEHHIO ¢ ero muHoM, mMeeT N = 1000 ButTkoB.
HanpspkeHHOCTh MarHUTHOTO TIOJISI BHYTPHU COJICHOH[IA, €CIIH 10 HEMY IPOXOANT TOK | = 2 A, paBHa
8. PaccrosiHHEe MEXIy COCEIHMMH MaKCHMyMaMHM IPH JJIHMHE CBETOBOM BOJIHBI, paBHOM A, B onbiTe FOHra paBao 0.1 mwm.
Yemy OyJer paBHO pacCTOSTHHE MEX/y BTOPBIM M Y€TBEPTHIM MaKCHMYMOM IIPH JITMHE BOJIHBI 247
9. B ombite IOHra paccrosHue Mexay measmMu 1 MM, pacCTOSSHHE OT HCTOUHHUKOB JI0 3KpaHa 3 M, IMIMPHHA [10JIOC HAa dKpaHe
1,5 mM. HaiiT 1yinHy CBETOBOM BOJIHBI.
10. Yemy paBHa noctosHHas AUPPAKIHMOHHON peéTky, ecian Ha 1 MM e€ JutnHbI conepxurcs 200 mrpuxos?
11. Temmeparypa aGCcOIIOTHO YEPHOTO TeNa YMEHBIINIACH B 2 pa3a. Kak u3MeHuIack ero sHepreTuyeckas CBETUMOCTD?
12. DHeprus (poTOHA, COOTBETCTBYIOIIAs KpacHoi rpanuie (otosddekra, ans kamus pasHa 7,2 - 1071° k. Onpenenure
MaKCHMaJIbHYI0 KMHETHYECKYIO DHEPIHI0 ()OTORIEKTPOHOB, €CIIM Ha METaUl IaJaeT CBET, SHEprHs (POTOHOB KOTOPOTO
pasua 10718 .
OIIK-1.3. [Mpumensier | OOy4aromuics BiIaaeeT:
€CTECTBEHHOHAyYHbIC  METOABI | HABBIKAMU NPUMEHEHHS METONOB TEOPETHUECKOTO M 3KCIEPUMEHTAIBHOTO HCCIICIOBAHHS
TEOPETHIECKOTO U | pusmueckux OOBEKTOB, MPOIECCOB M SIBICHWH, HABBIKAMH MPOBEACHUS (HU3HUECKUX
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTOB TI0 3aJaHHONH METOANKE 1 00pabaThIBaTh UX PE3yIbTATHI
HCCIIEOBAHMS 00BEKTOB,

MPOIIECCOB, SIBJICHWMA, MPOBOJIUT
SKCIIEPUMEHTBl 10  3aJaHHON
METOIHMKE i aHaJU3UPYeT
pe3yabTaThl

N

2.3.3 [Ipumepsnl 3aganmii. 1 cemecTp

[Ipu u3mMepeHun UIMHBL Tesla ObIIM ONpEeJeJIeHbl CilydaiHas MorpemHocTs Ax,, = 4 MM H npuOOpHas MOTPEeNIHOCTh
Ax,,, = 3 Mm. UeMy IpH 5TOM paBHA MOJIyLIMPUHA JOBEPUTEIBHOTO BEPOATHOCTU MHTEPBAIA?
[Ipu u3mMepennn nruameTpa mapuka O5U10 IpoBeAeHo 3 n3MepeHust. [Ipy 5ToM ObLTH MoNTyYeHs! 3 3HAYCHUS IMHBL ~ dq =
0,9mmM, d, = 1,1mMM 1 d3 = 1,0mMMm. Uemy npuOIM3UTENEHO paBHa CpeHsIs KBaApaTHiHas OMIMOKa H3MEPEHHI?
[Tpy u3MepeHny AHHBI IpeaMeTa ObIIO IPOBEISHO S u3MepeHui. [1pu 5ToM ObLIH OTydeHs! 3 3HAUeHUs JUIMHEL 1y =
8,1mm, [, = 8,0mm, I3 = 8,0 mm, [, = 8,0 MM u ls = 7,9vM. Uemy npuOIM3UTCIFHO pPaBHA CPEIHSS KBaJpaTHIHAsS
OImnOKa U3MEPECHHIA?
Bo ckonbKO pa3 M3MEHHUTCS! yCKOPEHHE CBOOOIHOTO MAaJCHUs, €CIIU yAAIUTHCS OT MOBEPXHOCTH 3€MJIN Ha PACCTOSHUE,
paBHOe paguycy 3emnn?
[lepnon maTemMaTHUECKOr0 MasiTHUKA Ha ITOBEPXHOCTHU 3eMiH paBeH 4 ¢. Kakum OyzaeT nepuoj 3Toro MasTHUKa, €Cln
€ro MOMECTUTh B JU(T, KOTOPBIN ABMKETCS BHU3 ¢ yckopeHueM 0,84 g?
OpHoponHblil quck Maccel m = 1 kr u paguyca R = 1 M KaTUTCS 1O TOPU3OHTAIBHOM MOBEPXHOCTH CO CKOPOCTBIO
V = 1 m/c 6e3 mpockaib3biBanus. Halijure KHHETHYECKYIO DHEPIHIO ATOTO JAUCKA.
[lapuk auamMeTpoM d, IBHKETCS B KUAKOCTH C BA3KOCTBIO 7] CO CKOPOCTBIO V, IPU 3TOM Ha HETO JeHCTBYET CHila BI3KOTO
TpeHus F. Uemy OyZeT paBHa 3Ta CHIIa, €CIIH 3TOT XK€ IIapHUK OyJeT JBUTaThCs B XKUAKOCTH C BI3KOCTBIO 27 CO CKOPOCTBIO
2
3
I'py3uk Mmaccsl m = 1 Kr coBepuiaeT COOCTBEHHBIC 3aTyXarollue KoyeOaHWS Ha INPYXKHHKE XecTKocTH k = 2 g 1o

sakony x(t) = Aexp(—pt) cos (a)t +%) , e A=0,01m, B=01c!, w=2c?!. Haittu norapupmuyeckuii

JACKPEMEHT 3aTyXaHUs.

2.3.4 [IpumepsbI 3a7aHuii. 2 cemecTp




1. K axexTpuueckoii cxeme, COCTOSIICH U3 IBYX PE3UCTOPOB M NCTOYHHKA TOKA, ITOIKIIFOUYCHBI JBa WACATBHBIX BOJBTMETPA.

Ioxa3anus nepsoro BosnbT™MeTpa V; pasao 20 B. Uto nokassiBaeT BTOpoil BonsT™MeTp V,?

2. Yemy paBHO compoTuBieHue nemny, ecmu Ry = 10m, R, = 30Mm, R, = 1 OMm? — R, R,

3. MayeHskuil MapuK UMEET 3apsi g U CO3/IaeT B TOUKE, HAXOAALICHCS Ha PACCTOSHUU 10T 3apsAa, JIEKTPOCTaTHIECKOe
oJie HaNPsDKEHHOCTHIO, paBHON 1o Moxyiio E. Ilapuk HOTOTHUTENBEHO 3apsOiiid M €ro 3apsi CcTal paBeH 2q. Yemy
CTajla paBHA HAPSKEHHOCTH 3JIEKTPOCTATHYECKOTO TIOJISI STOTO MIapHKa B TOYKE HA PACCTOSHUH 27 0T HEro?

4. Hwmeercs kaTylika, AJHHA KOTOPOH BO MHOro pa3 MeHblle ee paguyca R. Karymka conmepxutr N BUTKOB, IO Hel
NPOTEKaeT TOK, CWJIONW [, TpM 3TOM MarHWUTHas MHAYKIMS B IIEHTpE TakoW KaTyllku pasHa B,. Uemy Oyzmer paBHa
MarHuTHas UHAYKLUS B [IEHTPE KaTyIIKH, €CJIM YBEJINYUTh KOIMYECTBO BUTKOB B HEHl B 2 pa3a, a TOK, IPOTEKaroIuil B
Hell yMeHbIINTS B 2 paza?

5. 3apspKeHHas 9acTHIlA IBIDKETCS B OJHOPOIHOM MAarHUTHOM TIOJIe TIO OKPYKHOCTH, paanyca R. B HEKOTOpHII MOMEHT
BPEMEHH HHIYKIHIO MarHUTHOTO IIOJISI yMEHBIIMIHM B 3 pasa. KakoB cranm paamyc OKpPYXHOCTH, TIO KOTOpPOHl craia
JIIBUTATHCS YacTULa?

6. KonebaTenbHblii KOHTYp MMeET J10OPOTHOCTb, paBHylo 103. Ha CKOJBKO NpPOLEHTOB MPUOIM3UTEILHO YMEHBIIAETCS
SHEprus BEIHY)KJICHHBIX KOJIeOaHUI B TAKOM KOHTYpE 3a IIepHoA?

v
7. JIBa amekTpoHa BpamlaroTcA B OJHOPOJHOM MarHUTHOM Moje. Eciam ux CKopocTH OTHOCSTCS Kak v—l = 2, TO OTHOILICHHE
2

R
WX PagryCOB BpamleHUS R—1 paBHO
2

8. Kak um3MeHHUTCS paccTOsHHE MEXIy HHTep(hEepeHLUHOHHBIMH NojocaMu B ombiTe FOHra, ecim paccTosHHE MEXIy
SKpaHaMU YBEIUYUTH B 2 pasa?

9. B ompite FOHra muna Boiusl uamenmiach ¢ 600 um Ha 400 M. Kak n3mMeHunacey mupuHa mnojioc Ha skpaHe?

10. Tlepuox nudpakunoHHON pemieTkd paBeH d. Kak W3MEHHTCS pacCTOSHME MEXAY TIJIaBHBIMH MaKCHUMyMaMu MpH
Judpakuuy cBera Ha JAUQPPAKIMOHHOW pElIeTKe NpU HEOONBINMX Yriax Audpakuuy, eciu Nepuoja AUppPaKIHOHHOH
peueTku Oynet paBeH 2d, a MoJ0KEHNE MEX/Ly PELIETKONH 1 AKpAaHOM HE W3MEHUTCA?

11. Kak m3MeHunach Temuneparypa 4epHOro Telad, €CIM AJIMHA BOJHBI, COOTBETCTBYIOLIASI MAKCUMYyMY €O CIIEKTpalbHON
IUIOTHOCTH SHEPTETHYCCKON CBETUMOCTH, cMeCTHTCS ¢ A; = 300MkM 10 A, = 100MEM?

12. Kak Obuta M3MEHEHa 9acTOTa CBETa, €CIIM MaKCHUMallbHAs CKOPOCTh AJIEKTpOoHOB nipH (oTodddexTe Bozpocna B 3 paza?
PaboToii BbIX0/1a DJIEKTPOHOB U3 MeTajla MpeHeOpeyb.

2.4 IlepeveHb BONPOCOB JIsl MOATOTOBKH 00YYAaIOIIHUXCS K MPOMEKYTOYHOM aTTecTaluu
1 cemecTp

1. Cucrema otcuera. IlpoiiieHHBIN yTh U mepeMenieHne. Pagnyc BEKTOp, BEKTOP CKOPOCTH, BEKTOpP YCKOPEHHS M CBS3b

Mexay HUMH. CpeHsIsl CKOPOCTh U CPEAHEe yCKOpeHHe. TaHreHIIManbHOE 1 HOPMaJIbHOE YCKOPEHHS M UX CBSI3b CO CKOPOCTBIO.

2. [IBmKeHNe YaCTHIIBI TI0 OKPYKHOCTH. BEeKTOPHI yriza moBopoTa, YIIIOBOH CKOPOCTH M YIIIOBOTO YCKOpEeHUS. CBSI3h MEKIY

YIJIOBBIMU U JIMHEMHBIMH BEJIWYMHAMU.

3. Ilepsorit 3akoH Herotona. Ilonstue maccel. Bropoil 3akon HeroTona. Ilonarue cumsl. Cnoxxenue cui. Tperuil 3axoH

HrroToHa. FpaHl/lU,bl MPUMEHHUMOCTHU KJIACCUYECKOT0 croco0a OnucaHust JABHXXCHUA 4YaCTHUII.

CHJIBI.

4. OCHOBHBIE CHJIBI B MEXAHHUKE: CHIIBI BCEMUPHOT'O TATOTCHUSA, CHJIbI TPEHUSA CKOJILKCHUS, CUJIbI COIIPOTUBJICHUS, YIPYT'Ue

. 3aKOH U3MEHEHHS U COXpaHCHUA UMITYJIbCa MEXaHHYECKOM CHUCTEMBI.

. HCHTp Macc. OCHOBHOI 3aKOH MOCTYHNATCJIbHOI'O ABUKCHUA HCHTPA MacCC.

. YPaBHeHI/Ie JABHXKCHHUA TCJIA HCpeMeHHOfI MacchlI.

. 3aKOH M3MCHEHHS KHHETHICCKOM OHCPIrun CUCTCMBI. PabGora u MOIITHOCTB.

. KOHCCpBaTI/IBHLIC (HOTGHL{HaJ’IBHBIe) 1 HCKOHCCPBATHUBHBIC CUJIBI. HOTGHHI/I&HBH&H OHEPrus. CBs13b MCKAY HOTeHL{PIaJ'IBHOﬁ
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SHEPrueil U CUJIOH.

10. 3ak0H U3MEHEHHS U COXPAHEHUS MOJIHOW MEXaHMYECKOW IHEPTUH CHCTEMBI.
11. MomMeHT uMIynbca MaTepHaJbHONH TOYKH. MOMEHT MMITyJbCa MEXaHHYeCKOHl cucteMbl. MOMEHT cuisl. MoMeHT

UMITYJIbCa U MOMCHT CUJIbI OTHOCUTEJIBHO OCH.

12. 3ak0oH U3MEHEHHS U COXPAHEHHUSI MOMEHTAa UMITYJIhCa MEXaHUIECKOM CUCTEMBI.
13. IllenTpanpHOE CTOJKHOBEHHWE JBYX 4YacTHUIl. AOCOIIOTHO YNpyroe W abCONIOTHO HEYNpyroe cToJkHOBeHHE. CKOpPOCTH

YJacCTHIl IOCJIC CTOJIKHOBCHUAA.

14. OcHOBHOM 3aKOH BpalllaTeIbHOIO JBMYKEHUS TBEPAOTO Tejla BOKPYT HEMOABUKHON OCH.




15. Onpenenenne MomeHT nHepumu. Teopema IllTeitHepa.

16. MoMeHT HHEPIIMK TOHKOTO CTEPKHS OTHOCHUTENIFHO OCH, IEPICHINKYIISIPHON CTEPIKHIO.

17. MOMEHT MHEPLMH OJHOPOJHOTO AUCKA, OTHOCUTEIBHO OCH, IEPIEHANKYIISPHON MIJIOCKOCTH JUCKA U MPOXOIAIIEH uepes
€ro LEHTP.

18. MoMeHT HHepIUH OJHOPOIHOTO Iapa, OTHOCHTEIBEHO OCH, IPOXOINEH yepes ero meHTp.

19. Kuneruueckas sHeprus BpallaTeJbHOTO JBIKEHHS TBEPIOTO Tela.

20. U neanbHas sxuakocts. CTallMoOHapHOE T€UEHUE UAEANbHOM KkuaKocTu. YpaBHeHHe beprymnu. Bsskas xunkocts. Cuisl
BHYTPEHHETO TPEHUSI.

21. [Ipunnun otHocutenbHocty [ammnes. [IpeoOpazosanust ['anmmiest. IIpuHIMI OTHOCHTENBHOCTH B PENSITHUBUCTCKOW
Mmexanuke. [IpeoOpa3oBanus JlopeHua Uit KOOPAMHAT M BPEMEHH U MX CIIEACTBUSL.

22. PenstuBuctckuii ummyiisc. [lonHas sHeprust yacTuipl. JJuHaMudeckrne U CTaTUCTUUCCKUE 3aKOHOMEPHOCTH B (DU3HUKE.

23. lebopMmanisi TIPOAONBHOTO pacTsDKeHHs (CkaTus) TBepaoro Ttena. Hampsbkenune. OTHOCHTENBHOE YIIMHEHHE.
Koaddrmument ynpyrocta. Monyne FOHra. 3akon ['yka ams pactspkeHus (coxatust). Jledopmarnus ciBura TBEpIOro Tema.

24. OnpenencHrue KojcOaHWM B MEXaHHYECKOH cucTeme. [apMoHMUYeckue KoineOaHWA. YpaBHEHHE TapMOHHYECKHX
KoJIeOaHuH 1 ero pemnieHue. [ eomeTprueckast HHTEPIpETAHS TAPMOHIMYECKUX KOJIeOaHUH.

25. ®opmyrna CIOKEHHS JBYX TApMOHIICCKHUX KOJICOaHHIH.

26. IIpy>XvHHBIA 1 MaTeMAaTHYECKUNA MasTHUKH.

27. ®uznyecKkuil MasTHUK.

28. YpaBHEHHE 3aTyXaIOIIMX TAPMOHHYECKUX KOJICOaHMI 1 €ro pelieHue. Y CIIOBUE CYIIIECTBOBAHMUS 3aTyXarOIIUX KOJCOaHU.
XapakTepuCTHKU 3aTyXalolluX KojieOaHWi: JyacToTa, rnepuoj;, kodadduimeHT 3aTyxanus, JorapupMU4ecKuii JEKPEMEHT 3aTyXaHHusl,
JIOOPOTHOCTb.

29. YpaBHEeHHE BBIHYKACHHBIX KoJeOaHUH MO IefiCTBHEM TapMOHUYECKH U3MEHSIONIEHCS BHEITHEH CHUJIBI M €T0 peIlIeHHE.

30. SIBnenue pe3oHanca. PezonancHas yacrora.

31. Bonnosele aBmxkenus. [Inockas cunycouaansHas BoiHa. berymue u crosiurie BojHbl. YacTtoTa, ATMHA BOJIHBI, BOJHOBOM
BEKTOp, a3oBasi CKOPOCTb.

32. [Ipeamer TtepmoauHamMuKd. OCHOBHBIE TOHATHS W OIpEAEICHUS TEPMOJMHAMUKM  (MaKpOCKOIMYECKas CHCTeMa,
BHYTPEHHUE U BHEIIHUE IapaMeTPhl, COCTOSIHUE, PABHOBECUE, PABHOBECHBIE U HEPABHOBECHBIE COCTOSHUS, IPOLIECC, PABHOBECHBIE U
HEpaBHOBECHBIE ITPOIIECCHI).

33. O6miee Ha9ao TepMOIUHAMUKH. [[OHATHE IMITUPUIESCKON TEMIIEPATyPHI.

34. OCHOBHEIE TTOJIOKEHHSI KHHETHUECKOW TEOPHUH HICATBHOTO Ta3a. Y paBHEeHHE KHHETHIECKOH TEOPUH Ia30B JJIs TaBICHHUS.

35. Pacripenenenuie SHEPTUU MOJIEKYJI TIO CTEMIEHSM CBOOOIBI.

36. 3akon MakcBeInIa o pacrpeieIeHHH MOJIEKYIT HICAIFHOTO Ta3a MO0 CKOPOCTSAM M SHEPTHSAM TEIJIOBOTO JBH)KCHUSI.

37. bapometprueckas popmyna. Pactipenenerne bonsimana.

38. BHyTpeHHss JHeprus TepMoAWHaMHUueckoil cucremsl. [lepoe Hawano TtepmonuHamuku. Popmyna i paboThl
njeasbHOTO rasa. ['paguyeckoe npepcraBieHue paboThl rasa.

39. TennoeMKOCTh TEPMOJIUHAMUYECKOIN CHCTEMBI. Y IeNbHAs U MOJIIpHAs TEIUIOEMKOCTH. TeMIOEMKOCTh B H30XOPHUECKOM
1 1300apUUECKOM IPOLIECCcax U CBSI3b MEKAY HUMU. BHYTpeHHsI SHEprus HeajbHOro ra3a.

40. AnuabaTuveckuil mporece U ero ypaBHeHue. PaboTta raza npu aquadaTHuecKoM mpoIiecce.

41. INonutponuueckuii Npouecc U ero ypaBHeHHUE.

42. neanbHbll M peanbHBIA ra3pl. YpaBHeHUs MenneneeBa-Knanelipona u Ban-nep-Baanbca. BHyTpeHHsisi >HEprust
peanbHOro rasa.

43. Bropoe Hadano TepMOANHAMHKH B PA3TUIHBIX (POPMYIHPOBKAX.

44. Obparumeie n HeoOpaTumble Tporuecchl. [Torsarue 3HTpormu. CBoiicTBa sHTpormu. DopMymHpoBKa BTOPOTO Hadajia
TEPMOJIMHAMUKY C MCIIOJIb30BaHUEM MOHATHS 3HTponuu. Teopema HepHcra.

45. DHTponUs HACAIBHOIO Ta3a.

46. Ternoele Mamuabl. KI1] TemnoBoi MalivHbL.

47. Huxn Kapno. KIT/] mukia Kapuo. Teopema KapHo.

48. CtaTUCTHUECKUIN CMBICI SHTPOIIUH.

2 cemecTp

1. Dnekrpuueckue 3apsipl U uUX cBodcTBa. 3akoH Kynona. HampspkeHHOCTb 3iekTpocraTHueckoro mnofs. IlpuHuun
CYNEPNO3ULUH JEKTPOCTATUUECKUX MOJIEH.

2. Teopema I'aycca asst 3JIEKTPOCTaTUUECKOTO T0JIS B BAKYYME.

3. Ilpumenenue TeopeMsl ['aycca k pacueTy HEKOTOPBIX 3JIEKTPOCTATUYECKUX OJIEH B BAKyyMe.

4. llupkyasqust BEKTOpa HANpPSHKEHHOCTH  3JIEKTPOCTATUYECKOTO  MOJISL. Teopema o nupkymsuuu. [loTeHuuan
ANIEKTPOCTATHUECKOTO 1MoJisl. CBsI3b MOTEHIIHANA H HAIIPSKEHHOCTH.

5. DnekTpudeckuil numoib. [lone aumoss.

6. Mwmnexrpuxu. [lonspuzarus nudnekTpukoB. Bekrop nmomsgpusammu. HanpsokeHHOCTB HOJS B AMAJIEKTPHKE.

7. DnekTpudeckoe cMenienne. Teopema ["aycca aJis BEKTOpa SJIEKTPHUECKOTO CMETIEHUSI.

8. YcnoBus Ha rpaHUIle pa3ziena ABYX JUJICKTPUIECKUX CPel.

9. IIpOBOTHUKH B JIEKTPOCTATUIECKOM IIOJIE.

10. DnexkTpuueckas eMKOCTb yeIUHEHHOrO MPpoBoJHNKA. KoHAeHCAaTOPBl. DIEKTPOEMKOCTh KOHAEHCATOPA.

11. DHeprus cucTeMsl 3aps10B, YEAUHEHHOTO MPOBOJHMKA U KOHAEHCATOpa. DHEPTHsl ANEKTPOCTATUYECKOTO MOJIS.

12. DnekTpuueckuii TOK, CHiia ¥ IIIOTHOCTh TOKA.

13. 3akon Oma. CompoTHBICHHE TPOBOTHUKOB. PaboTa 1 MourHOCTh. 3akoH [xoynsa-JleHma.

14. CropoHHUE CHIIBL. DIESKTPOABIKYIIAS CUIIa U HanpshkeHue. 3akoH OMa JJis1 HEOTHOPOAHOTO yJacTKa LIeTIH.

15. TIpaBuna Kupxroda ais pa3BeTBISHHBIX LEHEH.



16
17
18

. DIEeKTPONPOBOAHOCTh MeTAUTOB. HocuTenu Toka B MeTayutax. HemocTaTouHOCTh KIacCHIECKOM SJIEKTPOHHONW TEOPHUH.
. DIIeKTpUYECKHUHA TOK B BakyyMe. TepMOdJIeKTpOHHAS SMUCCHSL.
. YpoBens @epMu. DeMEHTHl 30HHOH TEOPUH KPUCTAIUIOB. 30HHAS CTPYKTYpa HHEPTETHUECKOTO CIEKTpa 3JIEKTPOHOB

TBEPJIOTO Tela.

19

. MaranTHoe mToye W ero XapakTepHUCTHKH. MarHuTHas WHAYKIWS. 3akoH buo-Capapa-Jlammaca. MarHuTHOE Imole

JIBUOKyILErocs 3apsana. 3akoH Amnepa. Cuna Jlopenna.

20.
21.
22.
23.
24.
25.
26.
27.

TeopeMa 0 UPKYIALUY BEKTOpAa MATHUTHOW MHITYKIUH.

IToTok BekTOpa MarHUTHOM MHAYKIUU. Teopema ["aycca 1s1 BeKTOpa MAarHUTHOM MHITYKITHH.

MarHuTHOe 1oJIe COJICHOUA U TOPOHUA.

Pabora no nepemMereHuio NPOBOAHNKA U KOHTYPa C TOKOM B MarHUTHOM TIOJIE.

OHeprust MarHUTHOTO TIOJISL.

MarnuTHOE 10JI€ B BELIECTBE. SIBICHHE HAMarHMIMBaHUA. BeKTop HAMarHM4eHHOCTH.

BekTop MarHUTHOM MHAYKINH B BEIIECTBE.

HanpspkeHHOCTP MarHMTHOTO TONA.  MarHuTHas BOCIPHMMYMBOCTH M MAarHWTHas IIPOHHIIAEMOCThb. Teopema o

HUPKYJIIAN JJI BEKTOPa HAIIPAKECHHOCTU MArHUTHOT'O ITOJIA.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

YcaoBust u1si MAarHUTHOTO TOJISL HA TpaHMIIEe pa3/ielia AByX MarHeTUKOB.

Jnamaraetuku u napamaraetuku. ®eppomarHeTuky u ux cBoiictra. [Ipupoaa Geppomarterusma.

SIBneHue 3MeKTPOMarHuTHOM HHAYKIMH. 3akoH Dapajiest 1 ero BEIBOJ U3 3aKOHA COXPAHEHUS SHEPTHH.

MHayKTUBHOCTE KOHTYpa. SIBIeHHE CAMOMHIYKIUY.

Toxu npu pa3MbIKaHUM U 3aMbIKaHUU 1ienH. B3aumHuas naaykuus. Teopema B3auMHOCTH.

Buxpesoe anekrpudeckoe nose. Tok cMeleHus.

YpaBHeHUs MakcBeia 15 3JIEKTPOMarHUTHOTO MOJIS.

KonebarenpHbI KOHTYp. Y paBHEHUE KOJIEOaHUN B KOJICOATEIFHOM KOHTYPE U €T0 PEIICHHE.

BrIHy X IeHHBIC 2IEKTpHUSCKUE KOJIeOaHHs B KOJIeOAaTEIEHOM KOHTYpe. SIBlIeHUE pe3oHaHca.

IlepemeHHbIH 251eKTpUUECKUi TOK. MOILIHOCTD, BbIAEIIsIEMAas B LIETIM IEPEMEHHOr0 ToKa. J[efcTByIolI1e 3HaueHusl ToKa 1

HapsoKCHUS.

38
Ilo¥TuHra.
39
40
41

. DnexTpomMarHuTHble BOJHBL JluddepeHnnansHoe ypaBHEHHME 3JEKTPOMArHMTHOW BOJIHBI M €ro pemeHue. BekTop

. CBeroBbIe y4H. 3aKOHBI TeoMeTpudeckoi onTuky. [Ipuniun depma.
. llearpupoBaHHbie onTHYecKue cucTeMbl. JInH3bl. @opmyna ToHKOH TuH3EL. [TocTpoeHre n300pakeHNi B TNH3AX.
. KorepenTtHOCTS 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJNH. MIHTepdepeHus cBera. Y ClIoBHE MAKCHMYMOB I MUHIMYMOB.

MeTtosl HaOMIOIeHNST HHTEP(EPEHITH CBETA.

42
43
44
45
46
47
48
49

. MaTepdepenmus cBera B TOHKHX IJICHKAX W IUTACTHHKAX.

. Konbua Herorona.

. Judpakuus ceetoBsix BoH. MeTon 30H Openens.

. Judpakuus @penenst Ha KpyriaoMm oTBepcTHr U nucke. Crimpans Openes.

. Judpakuus @paynrodepa Ha 0THOH MICIH.

. Judpakuus @payrrodepa Ha qudpakoHHON pelIeTKe.

. Jucniepcust cBeta. DIEKTPOHHAS TEOPHsI TUCTIEPCHU.

. EctrectBenHsIit 1 monspu3oBaHHBIN cBeT. [lomsipu3amus cBeTa NpH OTPaXCHWH W TPEIOMIICHHH Ha TpaHHIE IBYX

JAWDJIEKTPUKOB.

50.

51

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62

[Monstpu3anust cBeTa IPH MPOXOXKICHUHN Yepe3 aHM30TPOITHBIE KPUCTAIUIBI.

. TennoBoe u3my4eHNe 1 ero XapakTepUCTHUKH.

3aKoHBI TEIJIOBOTO M3NMydeHus (3akoHbl Kupxroga, Credana — bomsrimana, Buna, popmyier Penes-/xunca u [Tnanka).
®dotorddexr. 3akoHB HOTOIPPEKTa U HX 0OBICHEHHE C TOUYKU 3PCHUS KBAHTOBOM TCOPHHU CBETA.

D¢ dexr KoMmnToHa 1 ero aneMeHTapHas TEOPHSL.

PasBuTHe npeacraBieHui 0 CTPOCHUH aToMa. bopoBckast TeopHst BOJOPOIONOI00HOTO aToMa.
KopryckymsipHO-BOTHOBOM Tyann3M CBOMCTB BemiecTBa. BonHsl ne bpoitng u ux coiicTaa.

CoortHolreHne HeonpeneneHHocteil ['elizendepra.

BouiHOBas hyHKIMS U €€ CTaTUCTHYECKUI CMBICIT.

Obuiee ypasHenue lllpeaunrepa. Ypasuenue llpeaunrepa it cTalMOHAPHBIX COCTOSHUH.

YacTuua B 0IHOMEPHOI MOTEHIIUATBLHON AMe.

[IpoxoxneHne yacTuLei MOTeHINAIBHOTO Oapbepa.

. BonmoponononoGubie arombl. Oneprermueckue ypoBHH. IloTeHimansl Bo30ykaeHHs U HoHM3anuH. CIIEKTpEI

BOJIOPOJIOTIOOOHBIX aTOMOB.

63

. HepaznmunmocTs oquHaKOBBIX YacTHI B KBaHTOBOM MexaHuke. [Tpuammn [Taynu. CTpykTypa SHEepreTHIecKux ypoBHEH B

MHOTOJJIEKTPOHHBIX aTOMax.

64
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67

. Tunsl cBsizei 3IEKTPOHOB B aTOMax.

. Mounekyna Bogopoaa. dusuveckas npupoaa XuMuueckon cBsizu. IoHHas 1 KoBaJIeHTHAs! CBS3H.

. DNeKTpOHHBIE, KOJIeOATeILHBIC U BPAIIATEIbHBIE COCTOSTHASI MHOTOATOMHBIX MOJIEKYJI. MOJIEKYISIPHBIE CIIEKTPBI.

. DIeMeHThl KBAaHTOBOW TEOpUH W3Iy4YCHHUS. BEIHYXIEHHOE M CHOHTaHHOE m3iIydeHHe (oToHOB. [lpmHImI paboTsl

KBaHTOBOTI'O F'eHepaTopa.

68
69
70

. CTpOCHI/IC ATOMHOTO d4pa. MO,HCJ'II/I Aapa. HHCpHBIC peaKknunu. 3aKOHBI COXpaHCHUA B AACPHBIX pCaKIUAX.
. Pa[[I/IoaKTI/IBHI)IC npeBpalicHus sacp. PeaKHI/Iﬂ AACPHOTO ACJICHUA. HCHHaH peaKkuud ACJICHUA. ﬂﬂeprIﬁ PpCaKTop.
. 3J'IeMeHTapHLIe YaCTHULbI U UX B3aHMOHeﬁCTBHH.

3. Meroanyeckue MaTepHaJibl, ONpe/esilolue NPoueaypy H KpUTepuu OlleHUBAHUS

c¢opMHPOBAHHOCTH KOMIIETEHIUH NIPH NPOBEJCHUH IIPOMEKYTOYHOM aTTeCTALHNHU



Kpurepun ¢popmMupoBaHusi OlleHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUM

- OLICHKA «OTJMYHO» BBICTABIISETCS OOYYaIOMIEMYCs, €CIM KOJMYECTBO MNPABMIIBHBIX OTBETOB Ha
Borpockl coctanisier 100 — 90% ot olriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOLI0» BBICTABISAECTCS 00yJaronIeMycs, €CITM KOJIMYECTBO PAaBIIIBHBIX OTBETOB HAa BOIPOCHI
— 89 — 76% ot o0miero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «YIOBJIETBOPHTEJIBHO» BBHICTaBISETCA OOYYAIOUIEMYCs, €CIH KOJIWYECTBO NPABHIBHBIX
OTBETOB Ha T€CTOBbIe BONPOCH! —75—-60 % oT 0011ero oobEéma 3a1aHHBIX BOIIPOCOB;

- OLICHKA «HEeYI0BJIETBOPHUTEJIBLHO» BBICTABIACTCS OOYYaIOMIEMYCs, €CIIM KOJMYECTBO MPABMIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OLIEHOK IO pe3yJbTaTaM BbINOJHEHHS 3aJaHUIl

«OTINMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJIHOCTHIO 0€3 OINOOK U HEJOYETOB.

«Xopo1Io/3a4TeH0» — CTaBUTCS 32 PadOTY, BBITIOIHEHHYIO MOJIHOCTHIO, HO TIPH HAIMYMH B HEW He Oolee
OJTHOH Herpy0oil omMOKN U OTHOTO HeloueTa, He 0oJiee TPeX HEJOUETOB.

«Y10BJIETBOPUTEIbHO/3aUTEH0» — CTABUTCS 32 PadOTy, €CIIM 00YYaIONIHIiCs TPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceil paboThl WK JOMyCTHI He OoJiee oJHOM Tpy0oil ommOKu U ABYX HEIOYETOB, HE OoJee OIHOM
rpy0oil U ogHOW HerpyOoi ommOKku, He Oosee Tpex HErpyObIX OIMMOOK, OJHONW HErpyooW OIMMOKH W JBYX
HE/I0UETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMMOOK W HEI0YETOB
MIPEBBICHIIO HOPMY TSI OLIEHKH «YIOBIETBOPUTEIHHOY» WU MPABUIBLHO BBITIOTHEHO MeHee 2/3 Bcel paboThl.

Buowl owuboxk:

- 2pyoOvle OwuUbKU: He3HAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HEe3HAHUe NPUeMO8 peuieHus 3a0ad;
OWUOKU, NOKA3bIEAIOWUE HENPABUILHOE NOHUMAHUE YCA08US NPEOSIONCEHHO20 3A0AHUSL.

- He2pybOble OWUOKU. HEMOYHOCMU YOPMYTUPOBOK, ONpedeneHUll; HePAYUOHAbHBIL 8b100D X00A peUleHUs.

- He0ouembl: HePaYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEULHOCU 8 YOPMYIUPOBKE
8b160008, HEOPENCHOE BbINOIHEHUE 3A0AHUS.

Kpurtepun ¢popmMupoBaHusi OlIeHOK M0 3a4eTy (IK3aMEHY)

«OTJIMYHO/32a4TEH0» — CTYAEHT NpHOOpen HEeOoOXOAMMBbIE YMEHMsI U HABBIKH, MPOJAEMOHCTPHPOBAI
HAaBBLIK IMTPAKTUYCCKOI'O IPUMCHCHHS IMOJITYYCHHBIX 3HaHHﬁ, HC JOMMYCTUJI JIOTUYCCKUX U (baKTI/I‘-I€CKI/IX OIINOOK

«Xopomo/3a4TeHo» — CTyIeHT IpUoOpes He0OOXOAUMbIE YMEHHSI M HaBBIKH, IIPOJIEMOHCTPUPOBAJ HABBIK
MPAKTUYCCKOTI0 MPUMCHCHHUS MMOJTYYCHHBIX 3H3.HHI>1; AONYCTHUII HC3HAYUTCIIbHBIC OIIMOKN ¥ HETOYHOCTH.

«Y10BJIETBOPHUTEIBHO/3aUTEHO» — CTYJIEHT JONYCTUJ CYyIIECTBEHHBIE OIINOKH.

«HeynoBJj1IeTBOPUTEIBLHO/HE 32a4TE€HO» — CTYJCHT IEMOHCTPUPYET (parMeHTapHbIe 3HAHHUS U3y4aeMOIo
Kypca; OTCYTCTBYIOT HEOOXOIUMBbIE YMEHHS U HaBBIKH, JOIYIIEHbI IpyOble OIINOKH.



	1. Пешеход прошел половину окружности радиусом 1,5 км за 0,5 часа. При этом модуль среднего вектора скорости пешехода равен
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