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OraAaBAeHUE

IlosicuuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (MJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUH.

Metoanyeckre MaTepraibl, ONPEAeSIONe TPoLUeaypy U KPUTEPHH OLIEHUBaHUS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH IPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHUTeIbHAA 3aNIHCKA

[lenb mpoMEXYTOUHOM aTTeCTali — OLICHWBAHHE NMPOMEKYTOUHBIX M OKOHYATENIbHBIX PEe3yJIbTaTOB
oOydeHUss TO [JUCHUIUIMHE, OOECHEeUYMBAIOIINX JOCTIKCHHE IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pa30BaTeNbHON MPOTrpaMMBI.

DopMbI TPOMEKYTOUHOM arTecTanuu: 3auem (1 cemecmp - ounoe obyuenue, 1 kypc — saounoe odyuenue),
9K3aMeH (2 cemecmp — ouHoe obyuenue, 1 Kypc — 3a0uHoe obyuenue).

[lepeuens komMneTeHINH, (POPMUPYEMBIX B IIPOLIECCE OCBOCHHUS TUCIIUTUIMHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINHN KOIL WHAWKATOPa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. CniocobeH penats HHXEHEPHbIE OIIK-1.2. IIpuMeHseT OCHOBHBIE TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK AJIS

3a/aud B npo(heccHoHaIbHON peIIeHus IPeaMETHO-TTPOQMIBHBIX 33129

NETENHLHOCTH C MCIIOJIb30BaHUEM

METO/IOB ECTECTBEHHBIX HAYK, OIIK-1.3. IIpuMeHsIeT ecTeCTBEHHOHAYYHBIE METOIBI TEOPETHIECKOTO U
MaTeEMAaTHUECKOr0 aHaIn3a 1 SKCIEPUMEHTAIBHOTO UCCIICIOBAaHUS OOBEKTOB, POLIECCOB, SIBIICHHIA, IIPOBOAHUT
MOJIETUPOBAHUSA SKCIIEPUMEHTHI 110 3aJJaHHOW METOJIMKE U aHATU3UPYET PE3YIbTaThl

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUA O6pa3OBaTeHBHOI71 IIporpaMmbl

Kon 1 HanmeHOBaHME HHANKATOPA Pe3ynbraThl 00y4eHuUs MO0 AUCIUILINHE O11eHOYHbIE
JOCTIDKEHHSI KOMIIETECHITNH MaTepHabl
(cemectp 1,2, kype-1)
OIIK-1.2. [IpumMeHsieT OCHOBHBIE MOHATHA | OOy4aromuiics 3HALT: Tectst m. 2.1.1, m.
Y 3aKOHBI €CTECTBEHHBIX HayK Ui OCHOBHbIE TMOHSTHS M 3aKOHBI Kiaccuiyeckod u | 2.1.2

pelieHHs MPeAMETHO-POGUIBHBIX 33]]a4 | COBPEMEHHON (DU3HMKH U UX POJIb B PCIICHUU TIPEAMETHO-
npoQUIBHBIX 33134

OOyuarommiicsi yMeeT: Bamaun m. 2.2.1, m.
HCTIOB30BaTh OCHOBHBIC TIOHATHA U 3aKOHBI (GM3UKH s | 2.2.2

pelIeHusI TPEAMETHO-MPO(UITBHBIX 3a/1a4
OOyuarommiics BIaaeeT: 3amauns m. 2.3.1, m.
HaBBIKAMH MPUMEHEHHs] OCHOBHBIX MOHSATHH U 3aKOHOB | 2.3.2

KJIACCHUUYECKOM M COBPEMEHHOW (HM3MKU ISl PElICHUS
peMETHO-TIPO(HIBHBIX 3a71a4

OIIK-1.3. [Ipumensier | OOy4aromuiics 3HaeT: Tecter m. 2.1.3, 1.
€CTECTBCHHOHAYYHBIC METOJBI | METO/IbI ~ TEOPETUYECKOr0 ¥  JIKCIepuMeHranpHoro | 2.1.4
TEOPETUYECKOTO U IKCICPUMEHTAIHHOIO | HCCAeIOBaHUs (QU3MYECKHX OOBEKTOB, MPOIIECCOB U
UCCIICIOBaHKUs ~ OOBEKTOB, MPOIECCOB, | SIBICHHWM, METOAMKY MPOBEACHUS U  00pabOTKH
SIBICHUM, TPOBOAMUT 3KCIEPUMEHTHI 10 | PE3yJIbTAaTOB (PH3UUECKOTO IKCICPUMEHTA

3a]aHHOM  METOJMKE M  aHanusupyeT | OOydaroIiuiics yMeeT: Tectel m. 2.2.3, 0.
pe3yabTaThI HIPUMEHSTh METOBI TEOPETUIECKOTO u| 224
SKCIEPUMEHTAIBHOTO  HCCIIEAOBaHUS  (DU3MUECKHUX
OOBEKTOB, TPOLECCOB H  SIBICHUH, IPOBOAUTH
(usnyeckue IKCIEPUMEHTHI 10 33JaHHOW METOAUKE U
00pabaTbIBaTh UX PE3yIbTATHI

OOyuaronmiics BIaaeeT: 3amanns m. 2.3.3, 1.
HaBBIKAMH TPHUMEHEHUs] METOJOB TeopeTudyeckoro u | 2.3.4
9KCIEPUMCHTAIEHOTO  HCCICAOBAaHUS  (DU3MYECKHUX
00BEKTOB, IPOLIECCOB U SIBIICHHUI, HABBIKAMHU ITPOBEACHHUS
(U3NIECKUX DKCIIEPUMEHTOB 10 3aJaHHONW METOIUKE U
HaBbIKaMU 00pabOTKH X PEe3yJLTATOB

[IpomexxyTouHast arTecTanus (3K3aMeH) MMPOBOAUTCS B OJTHOM U3 CIEAYIOMUX (HOPM:
1) oTBeT Ha OMIIET, COCTOSIIUI U3 TEOPETUIECKUX BOIIPOCOB M NPAKTHUYECKUX 3aJIaHUIi;
2) BeinonHenue 3amanuii B OMOC CamI ' YTIC.

[IpomexxyTodHast arTecTarus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAEAYIOMUX HopMm:
1) cobecenoBanue;
2) Bemonnenue 3aaanuil B OUOC Caml VIIC.



2. Tunosble! KOHTPOJIbHBIE 32IAHUS WJIH HHbIE MATEPHAJIbI ISl OCHKH 3HAHU, yMEHHI,
HABBIKOB M (WJIM) ONBITA 1eATEJILHOCTH, XaPAKTEPU3YOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIM A

2.1 TunoBblie BONPOCHI (3a1aHus) I OLEHKH 3HAHUI B KayecTBe 00pa30BaTeJbHOI0 pe3yabTaTa

[TpoBepsiembIii 00pa3oBaTEILHBIN pe3yIbTaT:

KOZ[ 1 HAaUMCHOBAaHUEC WHAUKATOpaA O6pa3OBaTeHLHLIﬁ pe3yibTaTt
JOCTUKCHHUSA KOMIICTCHIIMHN

OIIK-1.2. Ilpumenser ocHoBHble | OOydaromuiics 3HaeT:

TIOHSTHUSI U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIE TIOHSTHS U 3aKOHBI KJIACCHYECKON U COBPEMEHHOH (PU3UKH U UX POJIb B PELICHUH
HayK AU peIleHHs HPEAMETHO- | MPEeJMETHO-NPOQHIBHBIX 3a1a4

npoduIBHBIX 33134

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopMmaibHBIM yCKOPEHHEM MaTepUalIbHOM TOYKH Ha3bIBACTCS

a) COCTaBJISIOIIAsI BEKTOPA YCKOPEHHUS, HAMPABICHHAS [0 KacaTeNbHOM K TPACKTOPUH MaTepHAIbHOM TOUKH

b) mnpousBenenne BekTOpa YCKOPEHHUS HA KOCHHYC YIJIa MEKAY BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) TPOM3BEACHUE MOAYJISI BEKTOpA YCKOPEHHUS HA BEKTOP HOPMAIH K TPACKTOPHU MATEPHUATIBbHOM TOUKH

d) cocrapisrOmas BEKTOpa YCKOPEHHS, HANPABJICHHAS BIOJb MPSMOMW, HEPHCHIUKYJIAPHON KacaTElIbHOW K TPAaCKTOPHH
MaTepuaabHOM TOUKH

€) TPOEKLUs BEKTOPa YCKOPSHUs Ha PAJUyC-BEKTOP MaTepHAIbHOH TOUKH

2. BeKTOpOM YIJIOBOT'O IIEPEMEIICHUS MaTCpHaJ’IBHOﬁ TOYKH IPU €€ BpalllICHUN OTHOCUTCIIBHO OCH HA3bIBACTCS
3.) yroJj, Ha KOTOpHﬁ MOBCPHYJIACh TOYKA, yMHO)KeHHBIfI Ha C,I[I/IHI/I‘IHHﬁ BCKTOD, HaHpaBJ’IeHHLIfI B CTOPOHY ABUKCHUSA TOYKHN
b) MMpOU3BEACHUC yTIJIa [IOBOPOTA MaTepHaHBHOﬁ TOYKH Ha e,E[I/IHI/I‘IHLII\/’I BCKTOD, 3az[a10mef/'1 HaIIpaBJICHUE OCHU BpalllCHUA
C) JAJIMHa Ay OKPY>KHOCTH, 11O KOTOpOﬁ NEPEMECTUIIACh TOYKA
d) YroJa MexKAYy paanyC-BEKTOpaMH HAYAJIbHOTO U KOHCYHOT'O IMOJIOKCHUA TOUYKU
e) MMpOU3BEACHUC yTIJIa [IOBOPOTA MaTepHaHBHOﬁ TOYKH HA BEKTOP NEPEMCIICHUA MaTepPIaJ'ILHOﬁ TOYKH

3. Kaxoe yTBepkaeHue ABIsAeTCSA MPaBUIBHON U HanOoJee TOUHOH POpMYyIIHPOBKOH BTOpOTo 3akoHa HpfoTOHA

a) Jlroboe Teao MOKOMTCS MK BHXKETCS MPSMOJIMHENWHO, €CIIM Ha HETO He JCHCTBYIOT HUKAKKME CHJIIbI WK JACHCTBHE BCEX
CHJI CKOMITCHCHPOBaHO

b) HW3menenue ummynbca Tena paBHO PaBHOACHCTBYIOMICH BCEX CHII, ACHCTBYIONIMX HA HETO

C) B uHepuuanbHOM cHCTEME OTCUYETA MPOM3BEICHHUE MACChHI TeJa HA YCKOPEHHE €ro MOCTYNATeIbHOrO JBHKEHHS PABHO
CyMMe BCEX CHJI, ACUCTBYIOUIUX Ha TEJIO

d) B uHepuMaIbHON CHCTEME OTCUETA YCKOPEHHE, MPHOOPETAEMOE TEIOM, PABHO MPOM3BEICHUIO JEHCTBYIOIIEH HA HETO
CHJIBI Ha Maccy Tena

e) B mro0oit cucTemMe oTCcUeTa CyMMa BCeX CHIT ICHCTBYIOMIMX Ha TENO, PaBHA TIPOM3BEACHHIO €0 MAcChl Ha €r0 YCKOPEHHE

4. BecoM Tena Ha3bIBAETCS

a) cuia MPUTSDKEHUS TeNa K 3eMiie

b) cuna TsoKecTH, HEHCTBYOLIAS HA TEIO

C) Macca Tea, BRIpaKEHHAst B €IUHUALAX CHITbI (KHJIOIPaMM-CHIIa)

d) cwuna, neficTByIOImAs Ha TEJO, BRIPAKEHHAS B €IMHUIAX MACCHI, KOTOPYIO U3MEPSIIOT B MPOIECCE B3BEIIMBAHKS TEJA HA
Becax

€) cuia, ¢ KOTOPO# TeNo BCIESACTBHE MPHUTHKEHHS K 3emile JIeHCTBYET Ha ONOpPY WM TOJBEC, YASPKUBAIOIIYIO TEJIO OT
CBOOOTHOTO TTaICHHS

5. MOMEHTOM HMITyJIbCa MaTepUabHON TOUYKH HAa3bIBACTCS
a) CKasIpHOE MPOU3BEICHHUE paiyc-BEKTOpPa MATEPUAIbHOM TOYKU Ha €€ BEKTOP UMITYJIbCa
b) BekTopHOE NpoU3BeECHHE pagyCc-BEKTOpA MATEPHUATIBEHOM TOUYKM Ha €€ BEKTOP UMITYJIbCa
C) TPOM3BEACHHE UMITYJIbCA MATEPHAILHOM TOYKH, Ha IUICYO CUJIBI, EHCTBYIOIICH Ha TOUKY
d) wuMnynbCc MaTepHalbHOW TOYKH B JAHHBIH MOMEHT BPEMEHH
€) TpOM3BEACHHE MACCHl MAaTEPHATBLHOM TOUKH Ha KBAJIPAT €€ PACCTOSHUS 0 OCH BPAILCHUS

6. SBieHue pe3oHaHCA MPU BBIHYKACHHBIX TAPMOHUYECKHAX KOJICOAHHUIX COCTOUT
a) B PE3KOM YMEHBIICHUH AMIUIUTY/bl KOJEOAHUM MpU NPUOIMKEHHH YaCTOTHI BHEIIHEH CHIIbI K HEKOTOPOMY ee
3HAYEHUIO, OIPENIEISIEMOMY CBOMCTBAMU CUCTEMBbI
b) B peskom yBenuueHHU aMILIUTY/IBI KOJIEOAHHI IPH PUOJIMKEHUN YACTOTHI BHEITHEH CHUJIBbI K HEKOTOPOMY €€ 3HAYCHUIO,
OTIPEJICNIIEMOMY CBOHCTBAMU CHCTEMBI

! TlpuBomsrcs TUIOBBIE BONPOCH M 3ananus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [Jis NPOBEIAEHUS AaTTECTAIIMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUIA MPOBEACHUS OLIEHOYHBIX HPOUEAYpP KOJHMYECTBE BapHaHTOB. OLEHOYHEIE
CpEICTBa MOJUIEKAT aKTyaldM3allldd C YY4eTOM pa3BHTHS HAyKH, OOpa30BaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
couunaiabHON cdeppl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHUE COIEPKaHMs OLICHOYHBIX CPEJCTB Cpey 00y4arommxcs yHUBEPCUTETa
HecyT 3aBellyIoNni Kadeapoil 1 npernojaBarellb — pa3padoTYMK OLIEHOYHBIX CPE/ICTB.
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B PE3KOM YBEIMYCHHUN 3aTyXaHUs KOJICOAHWH MpPH MPHUOIMKEHUH YacCTOThI BHEITHEW CWIIBI ¢ COOCTBEHHON 4YacTOTOM
CBOOOIHBIX KOJIEOaHMH

B PE3KOM YMEHBIIICHUU 3aTyXaHHs KOJIeOaHWH MpH MPUOIIKEHNHM YacTOTHI BHEUTHEHW CIUIBI K COOCTBEHHOI dacToTe
CBOOOTHBIX HE3aTYXAIOIINX KOJIeOaHM

B MIPEKPAICHUH KOJICOaHHUH TP MPUOIMHKEHUH 9aCTOTHI BHEIITHEHW CHIIBI K 9aCTOTE CBOOOIHBIX KOJICOaHMI

7. DHTpomnmeil B TepMOAUHAMUKE HAa3bIBACTCS (DYHKIIMS COCTOSIHUS TEPMOANHAMHICCKOMN CHCTEMBI,

OECKOHEYHO Majoe H3MEHEHHE KOTOPOil B 0OpaTUMBIX MPOIECCaX PABHO OTHOIICHHIO GECKOHEYHO MAJIOr0 KOJHYECTBA
TeIia, NePeAaHHOr0 CUCTEME K TEMIIEPAType CHCTEMBI

OECKOHEYHO Maloe H3MEHEHNE KOTOPOi B HEOOPATUMBIX MPOLIECCaX PABHO OTHOLICHHIO OECKOHEYHO MAIOT0 KOJHYECTBA
TeIia, NePEeAaHHOT0 CUCTEME K TEMIIEPAType CHCTEMBI

M3MEHEHHE KOTOPOH B JIOOBIX IpOLeccax paBHO OTHOLICHHIO KOJIWYECTBA TEIUIA, IEPSIAHHOTO CHCTEME K TeMIlepaType
CHCTEMBI

OECKOHEYHO MaJIoe H3MEHEHUE KOTOPOH B 00paTUMBIX IIpOLeccax PaBHO IIPOU3BEICHUIO OECKOHEYHO MaJIOT0 KOJIMYECTBA
TeIUIa, NepeIaHHOT0 CUCTEME U TeMIIePaTyPhl CUCTEMEI

OECKOHEYHO Majioe HM3MEHEHHE KOTOpPOl B HEOOpaTHMBIX IIPOLEcCax PaBHO IPOU3BEICHUIO OSCKOHEYHO Malloro
KOJIMYECTBA TEIUIA, HePEeAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

2.1.2 Ilpumepbl TECTOBBIX 3a/IaHUH. 2 ceMecTp

1. Yo Ha3BIBacTCS MOTCHIMAIOM 3JIEKTPOCTATUIECKOTO OIS ?

HanpsxkeHHOCTB 3JIEKTPUYECKOTO MOJISI B JaHHOM TOYKE NPOCTPAHCTBA, YMHOKEHHAs HA PalyC BEKTOP JAHHOW TOYKH
Cpenu TaHHBIX OTBETOB HET MPABUIIBHBIX

Pabota 1o nepemMeneHuo eJMHNYHOTO MOJIOKUTEIBHOTO 3aps/a U3 JAHHOH TOYKH MPOCTPAHCTBA B OECKOHEYHOCTh
IloTeHnuanbpHas 3HEPIUs MPOU3BOILHOIO 3apsA/a, IOMEIIECHHOTO B IaHHYI0 TOUYKY IIPOCTPAHCTBA

Cuia, neficTByIOIIast Ha €JUHUYIHBIHN [TOJIOKUTEIbHBIHN 3apsijl, TOMEIIEHHbIH B JAHHYIO TOUKY IPOCTPAHCTBA

2. KoHaeHcaTopoM Ha3bIBAETCS

JAB€ IUIOCKHMX TIJIACTHHBI, PAa3ACJICHHBIX CJIOCM OUBJICKTPUKa C OTJIUYHOH OT CAUHUIIBI [[I/IE)J'ICKTPH‘-ICCKOI?I
MPOHHUIIAEMOCTBIO

J1000¢ YCTPOUCTBO, KOTOPOE CIIOCOOHO HAKAIIIIMBATE JICKTPUUCCKUC 3aPS/IbI

JIBa U30JIMPOBAHHBIX APYT OT APYra KOHLIEHTPUYECKUX LIMJIMHIpA

CHCTEMa, COCTOSIIIAs U3 JABYX H30JIMPOBAHHBIX IPYT OT APYyTa IMPOBOJIHUKOB

70007 TIPOBOIHKK, €CIIH OH 00Ja1aeT 3JEKTPHIECKON EMKOCTRIO

3. Coopmynupyiite Teopemy ["aycca [uis 3J€KTpUUIECKOTO TI0JISI B BaKyyMe

LupKysIust BEKTOpa HAMPSKCHHOCTH DIICKTPUYECKOTO TOJISI [0 TF000MY 3aMKHYTOMY KOHTYPY PaBHa HYJIHO

IToTOK BeKTOpa HAMPSUKCHHOCTH SJIEKTPHYECKOTO IIOJs Yepe3 MPOU3BOJBHYIO MOBEPXHOCTh PAaBEH anreOpamdecKoil
CyMMe 3apsI0B, HAXOISAIINXCS Ha 3TOM IIOBEPXHOCTH, ACIICHHON Ha 3JIEKTPUYCCKYIO OCTOSHHYIO

IMoToK BeKTOpa HANPSHKSHHOCTH JIEKTPUYECKOTO OIS YePe3 MPOU3BOIBHYIO 3aMKHYTYIO IIOBEPXHOCTh PaBHA HYIIIO
LlupKyJIsIms BEKTOpa HAIPSHKSHHOCTH 3JIEKTPUYESCKOrO OIS O TF000MY 3aMKHYTOMY KOHTYPY PaBHA MOTOKY BEKTOPa
HAaIPSDKEHHOCTH 3JIEKTPUYECKOTO IIOJISL Yepe3 MPOU3BOIIbHYIO HOBEPXHOCTD, OMUPAIOIIYIOCS Ha 9TOT KOHTYP

IToTOK BeKTOpa HANPSHKEHHOCTH SJIEKTPUYECKOTO IOJISI dYepe3 IPOHM3BOJBHYI0 3aMKHYTYI0 HOBEPXHOCTH paBeH
anrebpanyeckoil CyMMe 3apsJi0oB BHYTPH 3TOM MOBEPXHOCTH, MEICHHON Ha SJIEKTPHIECKYIO MOCTOSIHHYTO

4. Codopmymupylite mepBoe npasmio Kupxroda

Aunrebpanueckasi CyMMa TOKOB B JIFOOOM KOHTYPE LIEIH PaBHA HYITIO

Aunrebpanueckasi CyMMa TOKOB B JIFOOOM y3JI€ 1€ PaBHA HYIIIO

Anrebpanueckas cymma DJIC B KaKJIOM KOHTYpe paBHA HYJIIO

Anrebpanueckas cymma OJIC B KaKIOM KOHTYpe paBHa aireOpandeckol CyMMe NpPOU3BEACHUN CHIIBI TOKa Ha
COIPOTHUBIICHHE BCEX YYaCTKOB KOHTYpa

AnreOpanueckas cymma MmajieHui HanpsHKeHHW Ha BCEX YIaCTKOB KOHTYpa paBHA HYJIIIO

5. BexTopoM MarHMTHON MHIYKIWH Ha3bIBAeTCS

BEKTOpHas (u3nyeckas BEJIMYMHA, MOJYJb KOTOPOW paBeH OTHOUICHHIO MaKCHUMaJbHOW CHJIBI, JEHCTBYIOIIEH cO
CTOPOHBI MarHUTHOTO T10JIS1 HA OTPE30K IIPOBOJAHUKA C TOKOM, K CHJIE TOKA B IIPOBOJHUKE

BEKTOpHas (pU3MUecKasi BeIMUYNHA, MOIYJIb KOTOPOH paBeH OTHOIIEHHIO MAKCHMAIBHOTO MEXaHHIECKOTO MOMEHTA CHII,
JICHCTBYIOIMX HAa PAMKY C TOKOM, IIOMELICHHYIO B OJHOPOAHOE I0JI€, K IPOM3BEJIEHUIO CHJIBI TOKAa B paMKe Ha €€
IJI0Ia b

BEKTOpHAasI (pU3UYECKasi BEIMYUHA, MOIYIb KOTOPOH PaBEH OTHOIICHHIO MHHHMAIBHOTO MEXaHHYECKOTO MOMEHTA CHII,
JICHCTBYIOIUX Ha PaMKy C TOKOM, MOMEIIEHHYIO B OJHOPOAHOE IOJe, K NMPOU3BEJEHUIO CHIBI TOKA B paMKe Ha €€
IJI0Ia b

BEKTOpHas (U3HYeCcKasi BEJIMUYMHA, MOAYJIb KOTOPOH PaBEeH OTHOIICHHWIO MUHUMAJILHOTO MEXaHHYECKOTO MOMEHTa CHII,
JICHCTBYIOIUX Ha PaMKy C TOKOM, NOMEIIEHHYI0 B OJHOPOAHOE IOJ€e, K NMPOU3BEJEHUIO CHIbl TOKA B paMKe Ha €€
epUMETP

BEKTOpHAsI pu3nvecKasi BeIMIMHA, MOIYJIb KOTOPOH paBeH CUIIe, IEUCTBYIOIIECH Ha €JMHIYHBINA MTOJIOKUTEIHHBIN 3apsi,
HaxXOJAIIUKCSA B MArHUTHOM I10JI€

6. SIBnenue CaMOMHJYKIIUH COCTOUT B!
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BO3HHKHOBeHNH OJIC WHAYKIMH B TPOBOIAMIEM 3aMKHYTOM KOHTYpe NPH HM3MEHEHHHM MAarHHUTHOTO IOTOKa depes
MIPOM3BOJIFHYIO TIOBEPXHOCTD, ONMMPAIONTYIOCS Ha JAHHBIH KOHTYP

BO3HHKHOBeHNH DJIC WHAYKINH B TPOBOISIIEM 3aMKHYTOM KOHTYpe IIPH M3MEHEHHH TOKA, MPOTEKAIOMIEro depes
JTaHHBIN KOHTYP

BOo3HNKHOBeHNH J/IC MHAYKIMK B IPOBOASAIIEM KOHTYpE IPH 3aMBIKaHIH WA Pa3MBIKaHUH JaHHOTO KOHTypa
BO3HHKHOBEHHH TOKA B IIPOBOIAIIEM 3aMKHYTOM KOHTYpPE MIPH N3MEHEHUH MarHUTHOTO TIOTOKA Yepe3 JaHHBIH KOHTYP
BO3HMKHOBEHUHU TOKA B MPOBOJSIIEM 3aMKHYTOM KOHTYpE MPH U3MEHEHHH MAarHUTHOTO MOTOKAa Yepe3 MpPOU3BOJIbHYIO
MOBEPXHOCTH, ONMUPAIOIIYIOCS HA JaHHBIN KOHTYP

7. DddexTrBHOE 3HAUCHHUE CHITBI IEPEMEHHOTO TOKA OTIPENEIISIeTCS KaK

BEJIMYMHA TAaKOTO IIOCTOSHHOTO TOKA, KOTOPBIH 3a BpeMs, paBHOE OZHOMY HEPHOIY HEPEMEHHOIO TOKA, MPOHM3BEAET
TaKylo ke paboTy, YTO M pacCMaTPUBAEMBbIi IEPEMEHHBIH TOK;

BEJIMYMHA TaKOT'O TIOCTOSIHHOT'O TOKAa, KOTOPBIH NMEPEHOCHTH Yepe3 MOIepeYHOe CEUeHNE POBOIHIKA TaKOM ke 3apsil,
KaK ¥ IepEMEHHBIH TOK;

BEJINYMHA TOH 4aCTH EPEeMEHHOT0 TOKa B LIENH, SHEPTHsI KOTOPOH MEPEXOIUT B TEIUIO, BBIICIISIEMOE B IIEIIH;

BEJINYMHA aMILUTATYAbI IEPEMEHHOTO TOKa;

BEJIMYMHA aMIUTATYAbI IEPEMEHHOTO TOKA, YMHOXXCHHA Ha \/f

8. Uro Takoe BOJIHOBaL HOBerHOCTL?

HOBerHOCTL B MPOCTPAHCTBE, 10 KOTOpOﬁ JIOIIlJIa BOJIHA B JAHHBIM MOMEHT BPEMCHHA
FeOMeTpI/I‘IeCKOG MECTO TOYCK, UCIIBITbIBAIOINX BOSMYIICHUC B OJIMHAKOBOM (1)336
reOMCTpPI‘-IeCKOC MECTO TOYCK, BOBMYIICHUS KOTOPBIX MAaKCUMaJIbHBI

HOFpaHI/I‘IHaSI HOBCPXHOCTL, OTACIIAONIAS BOSMYIICHHYIO Cpeay OT HCBOSMyH.[eHHOI;'I CpCabl
HHOCKOCTB, NEPHNCHAUKYJIAPHAA HAIIPABJICHUIO PACIIPOCTPAHCHMS BOJIHBI

9. CdopmynupyiiTe 3aKOH NPSIMOJMHEHHOTO PACIPOCTPAaHEHHS CBETOBBIX JIy4ei

Caet MeXay TF0OBIMH ABYMsSI TOYKaMH PaclpOCTPaHIETCs O IMPSIMOH JIMHUN, COSANHSIOIIHA TOUKA

B m1100BIX cpenax cBETOBOM JIyd MPEZCTaBIsET COO0M NPSAMYIO JIMHUIO

CaeToBast BOJTHA BCETIa PacIpoOCTPAHSETCS M0 IPSIMOH THHUH

B onHOpOIHBIX cpefax CBETOBOM JyY SIBISETCS NPSIMON JIMHUEH

B ontruecky mpo3padHbIX cpeaax CBETOBOH Jyd BCET/AA SIBISIETCS MPSIMON JIMHNEH

10. Yro Ha3bIiBaeTcs MUPpaKIyeii CBETOBBIX BOJIH?

Bce siBiieHMs, CBsI3aHHBIE ¢ OTHOAHUEM CBETOBBIMH JIydaMH JIFOOBIX MPETSTCTBUMA

Pa3noxxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYIHOCTS SBJICHUI1, KOTOpBIE 00YCIIOBIECHBI BOJHOBOH NPHPOAOH CBeTa U HAOIIOJAI0TCA IIPU €0 PacIpOCTpaHEHHU
B Cpe/ax C PEe3KO BBIPaKEHHBIMHU ONTUYECKUMHU HEOJAHOPOIHOCTIMHU

COBOKYITHOCTb SIBJICHHI1, KOTOPBIE 00YCIIOBJIEHBI 3aBUCHMOCTBIO IOKa3aTeJ sl IPEIOMIICHHS OT YaCTOThI CBETOBOI BOJIHBI
HanoxeHne KOrepeHTHBIX BOJH APYT Ha Apyra

11. Vkaxwure HanOonee MpaBIILHYIO HOPMYITHPOBKY 3akoHa Mairtoca

VIHTEeHCHBHOCTh €CTECTBEHHOTO CBETa, NPOIIECIAIIEro 4Yepe3 MNOJPU3aTop, HPH OTCYTCTBHH IOTJIOIICHHUS CBETa
BEILIECTBOM ITOJSIPH3aTOpa yMEHbINAETCS B [Ba pa3a

VHTEHCHBHOCTh MOJISIPU30BAHHOIO CBETa, IMPOLIEALIEro Yepe3 aHalM3aTop, MPSIMO IPOIOPIHOHAIBHO KBaJpary
KOCHHYCa yrJia MeX/Iy pa3pellieHHbIMHU HalpaBJICHUSIMH TOJIIPU3aTOpa U aHaIn3aTopa

WHTEHCHBHOCTh NOJSIPU30BAHHOIO CBETA, NPOILIECANIET0 4Yepe3 aHaIM3aTop, Pa3pelIeHHOe HalpaBlIeHHE KOTOPOTro
NepIEeHANKYJISIPHO BEKTOPY JIyda, paBHA HYJIIO

WHTEeHCHBHOCTb €CTECTBEHHOTO CBETa, MPOIIEIIIETO Yepe3 ONTHYECKYI0 CHUCTEMY IOJISIpU3aTOp-aHalIu3aTop, BCEraa
MEHbIIIe HHTEHCUBHOCTH CBETA, [1a/IAI0IIEro Ha MOJISIPU3aTOP

VIHTEeHCHBHOCTh €CTECTBEHHOTO CBETa, NPOIIECIAIIEro 4Yepe3 MNOJPU3aTop, HPH OTCYTCTBHH IOTJIOIICHHUS CBETa
BEIIECTBOM HE H3MEHCTCS

12. CHeKTpaﬂLHaﬂ H3JIyvaTcibHasA CIIOCOOHOCTH T€JIa 3TO

OHEprus, n3jaydacMas e,I[PIHI/ILleﬁ MOBEPXHOCTH TeJia 3a CAUHUILY BPEMCHU B €JUHUYHOM UHTEPBAJIC JJIMH BOJIH

OHEPrus, n3jaydacMas BCEM HAIPETBIM TCJIOM TEJia 3a €JUHUIY BPEMCHU B €AMHUYHOM MHTEPBAJIC JJIMH BOJH

TOJIHAsA OHEPT'Ud, U3djlfydacMasd BCEM HArpe€ThbIM TE€JIOM BO BCEM CIICKTPAJILHOM JJUAINIA30HE NJIMH BOJIH 3a €IMHUIY BDEMCHHU
OHEPTHUA, U3JTydacMast S IMHHIICH IOBEPXHOCTHU TEJIa 3a CAUHUIY BPEMCHHU BO BCEM MHTEPBAJIC NJIMH BOJIH

OHEPTHUA, U3JTydacMast CIMHHIICH IMMOBEPXHOCTHU TCJIa 3a CAUHUIY BDEMEHHU B ONITUYECKOM AHAIIa30HE NJIMH BOJIH

13. Kaxoe 13 NpuBEJICHHBIX YTBEPKICHUH SBIIETCS BEpPHBIM B Teopun bopa?

PaspemeHHpIME OpOUTaMHU 7SI 3JICKTPOHOB SIBIISIOTCS TaKWe, A KOTOPBIX MOMEHT HMITYJIbca 3JIEKTPOHOB KpaTeH
[EJIOMY YUCITy BETTHYUH

OHeprus IeKTpoHa Ha OpOUTE U ee paguyC MOTYT OBITh MPON3BONBHBIMU

Pagmyc opOHTEI 2IeKTpOHA ¢ TEUCHHEM BPEMEHH YBEITHUHNBACTCS

IIpu ABMXEHUH AIIEKTPOHOB MO OPOUTE MPOUCXOIUT HEMPEPHIBHON U3ITydeHUE YHEPTHU

Pamgnyc opOHUTHI 5IEKTPOHA C TEUEHHEM BPEMEHH YMEHBIIASTCs

14. Yro BbIpakaroT COOTHOIICHHS HEONIPEeIEHHOCTEH B KBAHTOBOH MeXaHHUKe?

CooTHOLIEHUS MEXAY U3MEPEHHBIMH TOYHBIMH 3HAYEHUSMH KOOPAMHATHI U UMITYJIbC MUKPOYACTHIIBI

OTCcyTCTBHE OrpaHUUYEHHUH AJIs1 OJHOBPEMEHHOTO H3MEPEHHs KOOPAUHATHI U UMITYJIbCA MUKPOYACTUIIbI




¢) KopmyckymspHele CBOMCTBa BENIECTBA

d) BosHOBBIE CBOMCTBA MUKPOYACTHII

e) CooOTHOMIEHUST MEXIY CPCITHUMH KBAIPATHUCCKUMH OTKJIOHCHHSIMH TIPU OJHOBPEMEHHOM H3MEPEHHH KOOPIWHATHI
HUMITYJTbCa YaCTHIIBI

OIIK-1.3. Ilpumensiet OOyuarommiics 3HaeT:

€CTeCTBEHHOHAYYHBIE METOMBI METOJIbl TEOPETHYECKOTO M HKCIICPHUMEHTAIBHOTO HCCIESHOBaHUS (PU3NUECKUX OOBEKTOB,
TEOPETHYECKOTO U MIPOLIECCOB U SIBJICHWI, METOIMKY MPOBEINCHUS U 00OpabOTKH pe3yiabTaToB (PU3HUECKOro
9KCIIEPUMEHTAILHOTO 9KCIIEPUMEHTA

HCCIIeIOBaHMs 00BEKTOB,
MPOIIECCOB, SBJICHUN, TPOBOIUT
JKCIICPUMECHTHI 10 33JJaHHOM
METOJIUKE U aHATH3UPYET
pe3yNbTaThl

2.1.3. IpumepbI TecTOBBIX 3aJaHuii. 1 cemecTp

1. MrHOBeHHOE YCKOPEHHE MaTepHalbHOW TOUKH OIpenessieTcs: popMyIron

V(t+At)-v(t) v(t+At)—v(t) V(t+At)+v(t)
At t At

2 a- r(t+At)—r(t) F
A

4) d=lm——"—>2 5)ya=—

1) a=lim
At—0 At

At—0

3) a=Ilim

At—0

2. Kakas ¢opmyna BeIpakaeT pabOTy MpH JABMKCHHUA MAaTEPHATBHON TOYKH IO MPOU3BOJIBHON TPACKTOPUHU U3 MOJOXKEHUA 1 B
MoJIoxeHue 2?

2 2
) A =[F0v 2 A, =F.(7,-v) 3 A.=|F-0r 4) A, —F.r, 5) A, ~Fs,cosa
1 1

3. MomeHT HWHEPpUUU NIPOU3BOJIBHOI'O T€JIa OTHOCUTCIBHO HeHOI[BH)KHOﬁ OCH BpaAILICHUS OIIPECACIISICTCA (1)OpMyJ'IOI\/’I

N N
1) J:Zmiri 2) J=mr? 3) J=mr 4) J=1J,+ma? 5)J:Zmiri2
i=1 i=1

4, Vkaxure GopMyITy A7 MOMEHTA HHEPIIMH TOHKOTO OJHOPOJHOTO CTEPKHA Macchl m M JUIMHBI | oTHOCHTEmbHO
HETOABUKHOM OCH BpalllEHHUs], POXOAIIEH Yepe3 CEpeIuHy CTEPKHS.
1 1 1 1 2
pI==m? 2J="ml?* 3HI="m?® 4HI=—m’ 5 J="ml’
2 3 4 12 )

5. Vkaxwure ¢popmyry mns KI1J] TeruioBoii MamaHb

=Bt 2) g Re g o 4000 5 = A
1 sampay 2 1 1 2

6. Ykaxute popmyiy Ui pacnpeneneHus bonbimana.

E_+U
1 n=n, em(—%} 2) ”:noem[—”k".r] 3) n=n, exp(—g\T/j 4) n=n, em[—%j 5) n=noe><p(—|:JTj

2.1.4. TIpumepsl TeCTOBBIX 3aJaHHIi. 2 ceMecTp
1. Bribepute GopMyny Ajsi HANPSHDKEHHOCTH JJIEKTPUYECKOTO IMOJIsl, CO34aBaeMOT0 PaBHOMEPHO 3apsHKEHHOH IUIOCKOCTBIO B
BaKyyMe.

DE=Z 2E-=
£ 2

oS

~ YE=-—I_ pHe-—9_ 5HEe-=
d dre ¢ 4 S 2¢

0 0 0 ) 0

2. 3akon buo - Casapa — Jlamiaca ©MeeT BHI

5 _ Mo T xV = p, 1 Fxdl = M, QUXT _ 4 1dl xF - T
1) B=221 """ 2)g=teo ) B=Le AYXT 4y 4Bt 5) B Ho
) 4z r® ) Ar  r® ) 4z r® ) Az rd ) 47 r?

3. Kakast 13 popMyI1 MPaBHIBHO OTPAKACT CBS3b MEIKAY HANIPSHKEHHOCTHIO JICKTPUIESCKOTO TIOJIS U TOTEHITHATIOM JIEKTPHYECKOTO
moJist?

2. . . ~ E
D o=, =[E-dF 2) p-E-F 3) p-p.—E-E-F) 4) p—diVE 5) p=
1

4, 3akoH Awmriepa B 00111EM BUJIE UMEET BHUJL
1)dF=1dixB 2)dF=11xdB 3) F=I1xB 4) F=I11-B 5) F=1IBcosa




5. Kakoe w3 nmepeynciieHHbIX ypaBHEHHWH BXOAMT B CUCTEMY ypaBHeHH MaxkcBesia?

1) §6-ds—q 2 §H-ds=0 3)§E.dl =0 4)I:I=#E—5 5) @ [E-ds

0

2
no- |1 -8

1
VLC LC 4L?

6. Ecmn o, = , To opMyia JUIsl 3aTyXaloIuX KojeOaHWi B CHJIBI TOKa B KOJeOATeIbHOM KOHTYpE

UMeeT BUJL
1= Ioexp(—gtjcos(a)ot+a) 2) 1= Ioem[—z—itjcos(a)t+a) 3) I =1,cos(w,t+a)

4) 1 =1,cos(wt+a) 5) 1 =1,cos(wt)
7. HepI/IOI[ 3aTyXaroumux KoJieOaHuil B KoJieOaTeIbHOM KOHTYpPE€ paBCH

1 1 1 1
1 R 1 RY A AL .
) T=21 — 4| 2) T=2a] =~ | ) T=2a] =+~ | @T=24 | 5)7_
) ”[LC 4L2] ) ”[Lc 4sz ) ’{Lc 4L2) ) ”[Lc 4L2] )T 2”(L0+4L2j

8. VIHTCHCHMBHOCTh TIPH HANOXEHUH [BYX Kocepenmublx BOTH paBHa (0 (| pasmocth (as; l,, 1, MHTEHCUBHOCTH BOJH B

oraensHocTH, |, #1,):

Di=1,+1, 2)1=lL+L,+2Jll,c086 3) 1=\12+12+211,cos5 4) | =y/I2+12-2L,1,c0s5 5) | =12 +12

9. Ha nudpakunoHHyo pemietky ¢ nepuogoM d magaer CBET ONMpeneleHHOM AInHbl BoJaHbL Kakoil u3 Gopmyn coOTBETCTBYET
MaKCHUMYM IIepBOro mopsaka’?

. A
1) Slnq)za 2) Singozg 3) Sinq):% 4) Sin(p:% 5) Singozzd—;t

[ |
10. Ecitm " min g " max- MyHIMaTbHAS U MAKCHMANbHAS HHTEHCHBHOCTD YaCTHYHO MOJISPU30BAHHOTO CBETA, MPOITYCKAaeMOT 0
aHaIM3aTOPOM, TO CTENEHb MOJISIPU3AIMH CBETA ONpeessieTcs o hopmMyie
lnax + Tmin _ | | I |

p = —max min P = max___
|

min I
I Imin 2) + Imin 3) Imax 4)

max__ — min p — _min
|

1) max max max Imin 5) Imax

11. Tlpu nageHnuy CBETOBOTO JIy4a, paCIpPOCTPAHSIONIETOCs B TIEPBOM Cpejie Ha TPaHMIly pasjiesa MepBoil U BTOPOH cpeibl C
MOKa3aTesIMU NPEJIOMIIEHUS U N, , N, >N, yrojl HOJHOIO BHYTPEHHETO OTPaXKEHUS ¢ yJIOBIECTBOPSIET YCIOBUIO

. n . n n n n

1) sina=—= 2)sina=-2% 3) tga=-% 4) tga=-2% 5) cosa=-1

nZ r-]l n2 1 nZ

2.2 Tunossle 3a1aHNA 1JIs1 OLEHKH YMEHHH B KauecTBe 00pPa30BaTeJbLHOI0 pe3yabTara

ITpoBepsieMblii 00pa30BaTENbHBINA PE3yNbTaT:

Koz u HaumeHoBaHme OO6pa3oBarenbHbIN pe3yabTaT
WHIUKATOPA JOCTHKESHUS
KOMITETEHITUH

OIIK-1.2. ITpumensieT ocHOBHBIE | OOy4JarOImuUics yMeeT:

TIOHSATHS U 3aKOHBI HCTIONIB30BaTh OCHOBHBIC MTOHATHUS M 3aKOHBI (DH3HUKH JUTS PEIICHHSI TIPEAMETHO-TIPO(HIBHBIX
€CTECTBEHHbIX HayK IJIs 3a1a4

pelieHus npeaMeTHO-
IpOQIIBHBIX 33124

2.2.1 Ilpumepsl 3aga4. 1 cemecTp

1. MoTouukimcT 3a mepBble 5 MUH Ipoexas 3 KM, 3a mocienyromme § MUH — 9,6 KM | 3a mocieanue 6 MuH — 5,4 KM.
Omnpenenuts CKOPOCTh JBHKESHHUSI MOTOLMKIIMCTA HA KaXKJIOM M3 TPEX YYaCTKOB IyTH; CPEIHIOI CKOPOCTh 33 BCE BpeMs
JIBHIKCHUSL.

2. [lBa moesja UIyT HaBCTpEYy JAPYT APYTY CO CKOPOCTAMH Vi = 36 kM/4 U vz = 54 km/4. [Taccaxxup B mepBom moesje
3aMedaeT, YTO BTOPOH MOe3]1 MPOXOANUT MUMO HETo B TeueHHe BpeMeHH t = 6 ¢. KakoBa 1yuHa BTOporo noeszua?

3. Touka ABMXKETCH TIO0 OKPYNKHOCTH pasiiycoM 20 CM ¢ MOCTOSIHHBIM TaHTEHIHATBHBIM ycKopeHueM 5 m/c?. Uepes kakoe
BpeMsi 1ocjIe Havajia ABMKEHUs] HOPMaJIbHOE YCKOPEHHE TOUKU OyJeT paBHO TaHTeHIMAIBHOMY?




10.

11.

10.

11.

12.

13.

14.

Ha HakIOHHOW MIOCKOCTH AJMHONW 13 M M BBICOTOW 5 M JIEKHUT Tpy3 Maccor 26 kxr. Koaddumment tpenus pasen 0,5.
Kakyro cuiry Hago NMPUIIOKHUTH K TPy3y BJOJIb 3TON IUIOCKOCTH, YTOOBI BTAIIUTh Ipy3? UTOOBI CTammTh Ipy3 C 3TOH
IUTOCKOCTH?

IMoesn maccoit 500 T ABMKETCS paBHO3aMEIJICHHO IPH TOPMOXKXCHHUH, TIPH 3TOM €ro CKOPOCTh YMEHBINACTCS B TedeHue 1
muH oT 40 10 28 xM/4. HaiiTn crity TOpMOKEHUS.

Teno CKONB3UT 10 HAKIOHHOU IIOCKOCTH COCTaBsiomiel ¢ ropusontom yron 45°, Tpoiins paccrosuue 36,4 ¢M Teno
npuodpereT ckopocTh 2 M/c. UeMy paBeH K03 (GHULHEHT TPEHUS Tela O MIOCKOCTh?

Opynue, *KEeCTKO 3aKpeIICHHOE Ha JKeJIE3HOAOPOXKHOM mardopme, NPOU3BOJIUT BBICTPEI BJOJb IIOJIOTHA YKEIE3HOU
noporu nof yraom o = 30° k muHuK ropu3oHTa. ONpeaenuTh CKOPOCTh Uy OTKaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocThio U1 = 480 m/c. Macca miathopMBbl ¢ OpyAreM u CHapsaaMu my = 18 T, Macca cHapsaa mi = 60 Kr.

[ap mMaccoit m1 = 3 Kr JBMIKETCS CO CKOPOCTBIO Vi = 2 M/C M CTAJIKUBAETCS C MOKOSIIIMMCS [IapOM Maccod mz = 5 Kr.
Kakas pabora Oymer coBeplueHa mpu JgeopManuy miapoB? Ypap cyurtath aOCOJNIOTHO HEYNPYIUM, NPSIMBIM,
LEHTPAIBHBIM.

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOJIALIEH YEPE3 €O CEPEIMHY, COMTIACHO ypaBHeHHIO @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. Onpenenuts Bpamaroiuii MoMenT M, elcTByrommuil Ha cTepkeHb Yepes Bpemsd t = 2 ¢ moce
Hayaya BpalleHMs, €CIIM MOMEHT UHepIUHU cTepxHs J = 0,048 kr-M?,

Ha xparo miardopMsl B BUJE JUCKA, BPAIIAIOIIECS 10 MHEPIMM BOKPYT BEPTUKAIBLHON OCH C 4acTOTOW N1 = 8 MuH
cTouT yenoBek Maccoit my = 70 kr. Korga genoBek meperen B EHTp IUIaT(OPMBI, OHa CTajla BpaIaThes ¢ YaCTOTOH Ny =
10 mun L. Onpenenuts Maccy m, iaTpopMbl. MOMEHT HHEPILIMH Y€EOBEKA PACCUMTHIBATH KAK JUIS MATEPHATBHON TOYKH.
Touka coBepiuaeT rapMoHUdecKre Konebanus X = A sin ot, tme A = 5 cM, ® = 2 ¢’1. B MOMeHT BpeMeHH, KOT/la TOUKa
obnamana moteHManbHOM >Heprueit 0,7 Mk, Ha Hee AelicTBOBaNa Bo3Bpamatomias cwia B 5 MH. Haiitn sToTr MOMeHT
BPEMEHHU.

2.2.2 TlpumepsI 3a1a4. 2 ceMecTp

TT1oma b NIACTHHEI CITFOASHOTO KOHAeHcaTopa 36 cM2, TonmuHa ci1os qusnekTpuka 0,14 cM. BEIYUCIMTEL eMKOCTD, 3apsi

W SHEPTHIO KOHACHCATOPa, €CIM Pa3HOCTh MOTEHINAIOB Ha ero ookmanakax 300 B, €cuom = 2,1.
JIBa OQMHAKOBO 3apsDKCHHBIX INApHKa IMOJBEIICHBI B OJHOM TOYKE HA HHUTAX OJMHAKOBOW UIMHBL Ilpnm »TOM HHUTH

pasomumch Ha yrou O. llapuku nmorpyskaror B Macio. KakoBa m1oTHOCTs P Macia, €CIIM YToJl pacXOXICHNS HUTEH Npu
NOTPY)XEHHH B Macjlo ocTaeTcs HemsmMeHHbIM? IInoTHocTh Marepuana mapukos p = 7,5-10% kr/m®, nmonexrpuueckas

MPOHMIIAEMOCTh Macia € = 2,2.

YeTbIpe 1aMmbl, pacCUUTaHHbIE Ha HanpspkeHue 3 B u cumy Toka 0,3 A, Hamo MOJKIIOYUTH MapajuIeNbHO U IHTAaTh OT
MCTOYHMKA HanpspkeHus 5,4 B. Pe3nctop xakoro conpoTuBieHus HaJ0 BKJIIOYHTH II0CIIEI0BATEIBHO JTaMIIaM?
Awmnepmetp umeer conpotuBieHue 0,02 Om. Ero mkana paccuurana Ha 1,2 A. IIIyHT kakoro compoTHBIICHHUS Halo
MIOCTAaBUTh K aMIIEPMETPY, YTOOBI MOKHO OBLITO M3MEPSTH TOKH CHIION 10 6 A?

OpnHoponHOE MarHuTHOE mnoJie ¢ uaaykuuen 200 MTa aeiicTByeT Ha MOMEUIEHHBIM B HETO MPOBOJHUK IIMHOU 50 cM ¢
cuoii 0,7 MH. Onpenenure cuiy Toka B IPOBOJHUKE, €CIIH YTOJI MEX/y HalpaBlIeHHUEM TOKa U MHIYKI[MeH MarHUTHOTO
noJist pasen 45°.

KBagpaTHas pamMka momenieHa B OJHOPOAHOE MarHUTHoe Imoje. HopMmanh K IUIOCKOCTH pPaMKH COCTaBISIET C
HanpasjieHueM MarduTHOro nosis yros 60°. Cropona pamku 19 cm. Onpesieure MHAYKIUIO MarHUTHOTO TOJIS, €CIIH
W3BECTHO, uTO cpeanee 3HaueHue DJIC MHAYKIHMK, BO3HUKAIONIEH B paMKe MpH BBIKItoueHUU 1ojs B teduenue 0,01 c,
paBHo 50 MB.

MarHuTHbII MOTOK, MPOHU3BIBAIOIIMNA 3aMKHYTBIH IPOBOJIOUHBIN KOHTYp ¢ comporuBieHueMm 0,5 OM, paBHOMEPHO
yBemmmumicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsn mpomren 3a 370 BpeMsi 4epe3 MOIMEPEeYHOe CEUCHHE MPOBOTHUKA IPHU
PaBHOMEPHOM M3MEHEeHHH 1oToKa. Cuna Toka, D1C — mOCTOSIHHBI.

Katymika ¢ sxenesHpIM cepeuHuKoM ceuenreM 20 cm? umeeT HHAyKTHBHOCTH 2-102 I'n. KakoBa 10/5kHa ObITH CUIIA TOKA,
YTOOBI HHAYKIUS TIOJIA B CEpACYHHUKE ObLIa 10 Tn, 4MCIIO BUTKOB pasuo 1000?
Paccrosinue L ot meneit 1o skpana B onbiTe FOHra paBno 1 M. OnpeaenuTs pacCTOSHUE MEXKAY LIEISIMU, €CIIU Ha OTPE3Ke

nmeoi 1 = 1 cm yknaasiaercs N = 10 TeMHBIX HHTEPDEPEHIMOHHBIX M0JI0C. J{Ha BONHEL A = 0,7 MKM.

Ha nnenky u3 rnunepuna tonmuaoM 0,3 MxM magaet Oesnbiii cBet. Kakum OyneT kazaThes IBET IJIEHKH B OTPAXKEHHOM
CBETE, €CIM YroJl NajieHus J1yuen 45°7?

Kakyro pa3HOCTb JUIMH BOJIH MOXKET Pa3pemnTh IU(PpaKIMOHHAs pelleTKa IMUPHHONW 2 CM 1 TIEPHOJIOM 5 MKM B 00J1acTH
KpacHBIX Jiy4ueii (A = 0,7 MKM) B CIEKTPE BTOPOTO MOpsiaKa?

EcrecTBeHHBI CBET MagaeT Ha IOBEPXHOCTh IUIJIEKTPUKA IO YIJIOM HONHOW mnossipusanuu. Kosddunuent
nponyckanus ceeta paseH 0,915. Halitu crenens noysipusanuy NpeaoMIEHHOTO Ty4a.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABa MOJISIPU3ATOPA, YTOJI MEXAY TTIaBHBIMU INIOCKOCTAMU KOTOPBIX paBeH 45°. Bo
CKOJIBKO pPa3 YMEHBIINUTCS HHTEHCHUBHOCTh CBETa IIOCIE MPOXOXKICHHUSA OSTOW cucTeMbl? CUHTaTh, UYTO KaXKIBIH
MOJIIPU3aTOp OTpakaeT u noryomaet 10% magaromero Ha HUX CBETa.

Karon BakyymHOro (oTosnmemenTta ocBemiaercsi cBeToM C AIHHOW BONHBEI 0,405 MkM. DOTOTOK Mpekpamraercss mpu
3a/Iep KUBArOIIeH pa3HocTH noTeHuanoB 1,2 B. Haiitu paboTy BeIx0/1a 2JIEKTPOHOB U3 KaTOAA.

OIIK-1.3. [Ipumensier | OOyyaronuiics ymeer:

€CTECTBCHHOHAYYHbIC  METOJBI | MIPUMEHATh METOMABI TEOPETUYCCKOTO M IKCIIEPHUMEHTAIBHOI'O HCCICOBAHUS (DH3HUYCCKIX
TEOPETUIECKOTO U | OOBEKTOB, IPOILECCOB W SIBIICHUIA, MPOBOIUTH (PU3MUECKUEC IKCIICPHUMEHTHI [0 3aJaHHOW
IKCIEPUMEHTAIEHOTO METOJMKE U 00pabaThIBaTh HX PE3YNITATHI




HACCIIEI0OBAHNS 00BEKTOB,
MIPOIIECCOB, SIBJICHHM, MPOBOIUT
SKCHEPUMEHTHl 1O  3aJlaHHOU
METOIHKE u aHAIM3UPYET
PE3YJIBTATHI

b)

c)
d)

e)

a)
b)

c)
d)

€)

b)
c)

€)

a)

2.2.3 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpollen MOJOBUHY OKPYXKHOCTH pamguycoM 1,5 kM 3a 0,5 daca. [Ipu 3TOM MOAYNB CPEIHEr0 BEKTOpPa
CKOPOCTH TIEIIEX0/1a PABCH

3,0 kM/g

4,0 km/4

5,0 KM/4

6,0 kM/g

7,0 km/g

2. He6ospiioe Teno (MatepraibHy0 TOUKY) Opocuinu moj yriom 30° K TOPU30HTY C HadalbHOH cKopocThio 20 M/C
Yepes kakoe BpeMs TeJO JOCTUTHET Bhicuiei Touku? Mpunsars g=10 m/c?

0,1lc

0,2c

05¢

lc

2¢

3. Ilpwm BriIIOYEHHH DJIEKTPOABHIATEINSI €0 POTOP HAYMHAET BPAILAThCS PAaBHOYCKOPEHHO C YIJIOBBIM YCKOPEHHEM

20 06/c2 . CKOBKO 000POTOB cAeTaeT poTop depe3 1 CeKyHAy Mociie BKITFOUCHHS JBUTATEIS?
10
15
20
25
30

4. Tlanas ¢ BBICOTHI | M, rpy3 Maccoii 1 KI MOKET CKaTh NPyXHUHY KECTKOCTBIO 2 +10° H/M Ha BenuuMHy, PaBHYIO
0,1 c™m

0,2 cMm

2cMm

I cMm

0,5 cMm

5. Tenexka Maccoit 15 Kr ABIKETCS IO BOTHYTOMY MOCTY €O CKOpOCcThio 10 M/c. B HIDKHEW Touke crjla HOpMaIbHOTO
JIaBJICHUS! TEJISKKN HAa MOCT B/IBOE TIPEBOCXOIUT CHITY TsDKeCTH. [Ipn 3TOM pasnyc KpUBH3HBI MOCTA PaBEeH

10m

I5m

20 m

25m

30 M

6. Myxa maccoii 0,5 T, jetsiias co CKOPOCTbIO 2 M/C, MONAAaeT B MOABCUICHHBIN JTUIKUIA JIUCT Oymard maccoit 1,5 r.
Cpasy nocie CTOIKHOBEHHS CKOPOCTb ABMKEHHMS JIUCTA C IPUIHIIIIEH K HEMY MyXOH COCTaBIsSeT

2 Mm/c

1 m/c

0,5 M/c

0,2 M/c

0,1m/c

7. HeGonpmoe Teno (MaTepHalbHYIO TOYKY) Maccoi 2 Kr, HaAXOAALIYIOCS Ha HEKOTOPOI BBICOTE Haj MOBEPXHOCTHIO
3eMJIM M UMEIOIIYI0 TOTEHINAIbHYI0 dHepruto paBHyto 400 [k, oTycTHiH, Tak YTO Yepe3 HEKOTOPOe BpeMs OHO
ymano Ha 3emiifo. YeMmy paBHa CKOPOCTh 3TOTO Tejla B MOMEHT MajeHus Ha 3emiro? CONpOTHBICHHEM BO3/ayXa
npeHeopeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. Opnopoanblii auck paamyca 0,1 M, karsmuiics 0e3 NPOCKaIB3BIBAHMS 10 T'OPU3OHTAJIHHOM IOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TIoTIa1ast Ha HAKJIOHHBIA Y4acTOK, IOJJHUMAETCs Ha BBICOTY

25M

1wm




c) 05m
d 04wm
e) 02m

9. Haiinure gncio creneneit CBO60,ZIBI MOJICKYJI HACAIBHOTO Ira3a, €CJIN BCA DHEPTHUA €T0 TCIITIOBOT'O0 IBHIKCHUA
TIPUXOJUTCA Ha IMOCTYNATEIIbHOE ABMYKEHNUE MOJIEKYIT

a) 3

b) 4

c) 5

d) 6

e) 7

10. B nByx OAMHAKOBHIX OayUIOHAX HAXOAWUTCS KHCIOPOA IMOJ OIMHAKOBHIM [AaBJICHHEM P W OJHOW M TOH Xe

temnepatypoii T. Ilocme Toro, Kak ra3 U3 mepBoro OaIoHa MOJHOCTHIO TIEpeKadaid BO BTOPOH OANIOH M TOCHe
9TOTO TIOBBICHIIH TeMIIepatypy B 1,5 pasa, maBieHHe BO BTOPOM OalIOHE CTall0 PaBHEIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 IlpuMepbl TECTOBBIX 3a/1aHUH. 2 ceMecTp

KosebarenbHbIll KOHTYp C MPEHEOPSIKUMO MAJbIM COMPOTHBICHHEM HUMEET eKTpoeMKocTh C = 25 Mk®D, WHAYKTUBHOCTH
L = 0,01 I'n. MakcumansHas cuia Toka B KoHType 0,1 A. MakcuManbHOE HalpsDKeHHE Ha KaTYIIKEe PaBHO
a 1B

b) 2B

c) 10B
d) 25B
e) 100B

[psimoit mpoBox anmuuo# L = 40 cM IBMKETCS B OJHOPOJIHOM MarHUTHOM II0JIE CO CKOPOCTBIO ¥ = 5 u/c mepneHIuKyIIpHO
JIMHUAM HHIYKIHUU. Pa3HOCTH MOTEHIMAI0B MeX Ay KOHIaMu mpoBoja u = 0,6 B. MHaykuus B MarHUTHOTO MOJIs paBHA

a) 0,12 Tn
b) 0,3Tn
c) 0,6Tn
d 1Tn

e) 5Tn

Pe3onancHas yactoTa BRIHYKAamomei rapmorndeckoit 3/1C B konebaTeIbHOM KOHTYpE, IIPH KOTOPOH aMIUIATY/ja CHIIBI TOKa
MakKCHMaJlbHa, PaBHA Wye; = 200 ¢l. YeMmy paBHa MHIYKTHBHOCTH KATYLIKH B KOJEOAaTeIbHOM KOHTYpE, €Cid €MKOCTh
KOHJICHCATOPA PABHA C — 5 nixecd ?

a) 1Im
b) 2Tm
¢) 3I'm
d 5Tm
e) 10TH

[ToTok BEeKTOpa INMEKTPUUECKON MHIYKINH (3JIEKTPUUECKOr0 CMEIEHNs ) Yepe3 ChepriuecKyto IOBEPXHOCTh, OXBATHIBAIOIYIO
TOUCUHBIC 3apSBI ( = 2 uK1, g, = 31K, g 3=~ 2 uK, paBeH

8 1-107° 5
b) 2107 5
0 3-107° %5
d 7-107° 5
e) 0%

Temneparypa abcoar0THO YE€PHOTO Tesla yMEHbIIMIAch B 2 pa3a. Kak n3MeHMIIach ero SHepreTHIeckasi CBeTHMOCTb
a) Ysemuuuiach B 16 pa3

b) VYeenuumnace B 2 paza

C) VYBemuuuiach B 4 pa3a

d) VYwmensmmnace B 2 pasa

e) VYwmensimmnace B 16 pa3

Kpacuas rpanuia Gpotosddexra mis HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMAIbHOE 3HAYCHHE SHEPTUH
(otona, Be3BIBaromero Gpororddexr. OTBeT AaTh B 3B.

a) 1,27-B

b) 3,115B




c)
d)

€)

®dotoH pacceszics non yriaom @ = 60° Ha TepBOHAYAILHO TMOKOWBIIEMCS 3JIeKTpoHe. OmpenennTh HadyalbHYI0 SHEPTHIO
(hoToHa, eciu IITMHA BOJTHBI PACCESTHHOTO ()OTOHA OKa3aJlach paBHOW KOMITOHOBCKOH aiuHe BOJHBI. OTBET 1aTh B MaB.

a)
b)
c)
d)
e)

5,353B
9,21 5B
12,43 5B

0,31 MsB
0,61 MsB
0,84 M>B
1,02 MaB
2,25 MaB

2.3 TunoBble 3aJaHUA /151 OLIeHKH HABBIKOB B KauecTBe 00pPa30BaTe/IbHOI0 pe3ybTaTa

HHAWKATOPa JOCTHKCHUA

Kon n HanmeHoBaHME OO0pa3oBaTenbHBINH Pe3yIbTaT

KOMIICTCHIINH

OIIK-1.2. Ilpumenser ocHOBHEIE | OOYJaIOLIMIACS BIaCCT:
TIOHSATHS ¥ 3aKOHBI €CTCCTBEHHBIX | HABBIKAMH TPUMEHEHUS OCHOBHBIX IOHSATHA M 3aKOHOB KJIACCHYECKOW M COBPEMEHHOM
HAyK JJIS PEUICHUS MPEIMETHO- | (PM3MKH AJIS pemIeHus MpeIMeTHO-TIPO(HITBHBIX 3a/1a9

npouIBHBIX 33139

2.3.1 Ilpumepsl 3aganmii. 1 cemecTp

[Ipu u3MepeHUH ATHHBI Tesla ObIJIO MPOBEICHO OAHO M3MEPEHHUE C MOMOIIbI0 MIJIITMMETPOBONW YICHUYECKOH THHEHKH.
I[Tpu 3TOM OBLTH TIONYYEHO 3HaUeHHe MBI |= 22,3 cm. UeMy paBHa HHCTpyMEHTaIbHAS TOTPEITHOCTh H3MEPEHHS?
[Tpu n3mepeHun JUIMHBI Teja ObLIO IPOBEAECHO OJTHO U3MEPEHHUE C MTOMOIIBIO IITAHTEHIIMPKYJIs, IIKAJIa HOHHYCa KOTOPOTO
umeer 10 memenwit. [lpm sToM ObUTH TONydeHO 3HaueHWe MIMHBI [ = 22,7 mMm. UeMy paBHa WHCTpyMCHTAJbHAs
HOTPEHIHOCTh U3MEpEHHs?

o R o o
Pa,Z[I/IYCLI JABYX IIJIAHCT OJWHAKOBOU IJIOTHOCTU OTHOCATCA KakK R_l = 3 . Haiitu oTHOmICHHUE YCKOpCHUHN CBO60,E[HOFO
2

MaJcHNA U Ha HOBCPXHOCTHU 3TUX IIJIAHET.
I[Ba MaTeMaTU4€CKUX MasATHHKa MacCcaMHu My = 0,1 K 1 m, = 0,05 KI' COBCpHIAIOT TApMOHHUYCCKUC KoJIebaHus ¢

. o1
nepuogamu T; = 1cu T, = 2 c. HaliTh oTHOLIEHNE JJIMH UX HUTEH 1_1
2

[Mox nmeiictBuem momenTa cuibl 100 H-M, MaXxoBUK, NpeACTaBISAIOMUNA COOOW OAHOPOIHBIA NHUCK Maccod 20 Kr u
panuycom 1 M, mpuoOpeTaeT YyrioBoe YCKOPEHHE paBHOS .

B nByX oanHaKOBBIX 0aJIOHAX HAXOAUTCS KUCIOPOJ MOJ AaBIcHUEM 3 at™ U 5 atM. CHauana o6a OayutoHa coeInHILTH
MEXIy COOOH W BBIPDOBHSUIM JaBJICHHE B HUX NIPH IOCTOSHHOM Temmeparype T, a 3aTeM TeMIepaTypy MeIJICHHO
YMEHBIIIN B 2 pa3a, oOmiee AaBjcHHE B 0aJIOHAX CTajO PaBHBIM .

JlBa mpyxuHHBIX MasTHHKa Maccamu my = 0,01 xr u m, = 0,02 xr coBepmalOT TapMOHHYECKHE KOJEOaHUSI C

k1
ky'
[py>KUHHBIA ¢ MAacCcOU M U JKECTKOCTHIO MPYKUHBI K coBepriraet konebanus ¢ nmepuogom T . Uemy OyaeT paBeH HepHOT

nepuogamu Ty = 1 cu T, = 2 c. HaiiTu oTHOIIEHHE KOA(PPHUIUEHTOB KECTKOCTH HX TPYKHH

KosebaHul, eclu Maccy YMEHBIITUTh B 4 pa3a?

2.3.2 TlpumepsI 3agaHuii. 2 cemecTp

Ha yuactke HeogHOpoaHOM 1enu, coaepxaiei conporusienuss Ry = 3 Om, R, =9 Om u ucrounuk ¢ SAC € = 6 B,

BHYTPCHHEC COIMPOTUBJICHUE KOTOpPOIo HpCHe6p€)KI/IMO Maio, TEUET TOK I=14
4 R £ R, B
e B o | R

I

[Tpu 5TOM pa3sHOCTH MOTEHINANIOB MEXy TOUKaMHu A 1 B paBHa

Barapes 3amkHyTa Ha peoctarT. [Ipu yBennueHny CONPOTUBICHHS peocTaTa B 4 pa3a HapsHKEHUE Ha HEM yBEIIMUUBACTCA
¢ 2 B o 4 B. Ilpu atom D/IC Garapeu paBHa .




TouedHBI 3apsA g CO3MACT B OKPYXKAIOMIEM IIPOCTPAHCTBE AIIEKTPOCTATUYECKOE II0JIe, MOMYIh HAMPSKCHHOCTH

2 B
KOTOPOTO 3aBHCHUT OT PACCTOAHHA 710 3apsiia 10 3aKoHy E = — —. UeMy paBHa pasHOCTb IOTCHIHATIOB ¢, — @ MEXKIY
M

TOYKaMHu A ¥ BHaXOISIIIUMUCS OT 3apsiia Ha PacCTOSHUAX 1y = 1 MU 75 = 2 M COOTBETCTBEHHO?

4. Tlo ToHKOMY IPOBOIY TeUeT TOK I. IHIYKIIMs MarHUTHOTO TOJISI B IIEHTPE MOJIYKOJIbIIa pagnycoM R paBHa
I
0

5. Dnektpon 3apsyioM —e, o0nanas KMHETHYECKOW JHEprHed, paBHOM Ej , NBIKETCS MO OKPYKHOCTH B OJHOPOJHOM
MarHuTHOM I0JIe ¢ MHAYKIMeH B. Paguyc okpy>KHOCTHU IIpU 3TOM PaBEH /

6. KonebatenbHblit KOHTYp UMeeT eMKOCTh | MK® n unaykTuBHOCTH 100 MK['H. Kakomy yciioBHIO OKHO YJOBIETBOPSTH
COIPOTHUBJICHHE KOHTYpa, YTOOBI B HEM MOTJIM IPOUCXOIUTH 3aTyXarolie TapMOHUYECKHE KOJIeOaHus?

7. Conenonn amuHOM [ = 1M, nuamerp KOTOPOrO Mall MO CpaBHEHHIO ¢ ero muuHo#, mmeer N = 1000 BHUTKOB.
Hanps:keHHOCTh MArHUTHOTO 110JI1 BHYTPHU COJIEHOUJIA, €CIIU 110 HEMY IIPOXOIUT TOK I = 2 A, paBHa

8. PaccrosHME MeXIy COCETHNMH MaKCHMyMaMH IIPH JJIMHE CBETOBOH BOJIHBI, paBHOMH A, B ombite FOHra pasro 0.1 MM.
Yemy OyaeT paBHO PacCTOSIHUE MEXIY BTOPBIM U YETBEPTHIM MaKCUMYMOM TPH JUTHHE BOJHBI 247

9. B ombrte lOHra paccrosiuue Mexay mensiMu 1 MM, pacCcTOSTHEE OT UICTOYHHKOB JI0 9KpaHa 3 M, IIMPHHA [I0JI0C Ha SKpaHe
1,5 mM. HaiiTi 1yinHy cBETOBOM BOJIHBI.

10. Yemy paBHa MmocTosiHHAsI TU(PPAKIIMOHHON pemETKY, eciid Ha 1 MM e€ jmHbI conepxutcs 200 mTpuxoB?

11. Temneparypa aOCOIIOTHO YEPHOTO Tella yMEHbIIMIAch B 2 pa3a. Kak n3aMeHmnach ero sHepreTuieckasi CBeTUMOCTb?

12. Dueprus (OTOHA, COOTBETCTBYIOMIAs KpacHOU rpanuie potodpdekra, ais kanus pasna 7,2 - 107° k. Onpenenure
MaKCHMaJIbHYI0 KHHETHYECKYIO0 SHEPTHI0 (POTORIEKTPOHOB, €CJIM HA METaJUl MafaeT CBET, JHEPrHsi (POTOHOB KOTOPOTO
pasna 10718 Tk

OIIK-1.3. [pumenser | OOyJaroLIHiics BIageeT:

€CTECTBEHHOHAy4YHbIE  METOABI | HABBIKAMU NPUMEHEHHS METOJOB TEOPETHUECKOTO M 3KCIICPUMEHTAIBHOTO HCCIIEIOBAHHS
TEOPETHIECKOTO 1 | QU3NYEeCKUX OOBEKTOB, IPOIECCOB W SIBICHWH, HABBIKAMH MPOBEICHUS (U3HUECKUX
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTOB TI0 3aJaHHONH METOANKE 1 00pabaThIBaTh UX PE3yIbTATHI

HCCIIEZIOBaHUS 00BEKTOB,

MIPOLIECCOB, SIBJICHUH, MPOBOJUT
SKCHEPUMEHTHl 1O  3aJaHHOU
METOJUKE u aHaJIM3UPYET

pe3yIbpTaThl
2.3.3 Ilpumepsl 3aganumii. 1 cemecTp

1.  Ilpu u3MepeHUH IJIUHBI Tesla ObLIM ONpPEEsICHBI Clly4aiiHasi MOrpelHocTh Ax,, = 4 MM | NpUOOpHas MOrPENIHOCTh
Ax,, = 3 Mm. Uemy 1Ipu 9TOM paBHA MOJYIIMPUHA TOBEPUTENBHOTO BEPOSITHOCTU MHTEPBAIA?

2. Tlpu m3amepeHunu nuaMeTpa mapuka Obio IpoBeaeHo 3 u3Mepenus. [Ipu 3ToM ObUTH ToNTyYeHbl 3 3HAYCHUS JIMHBL ~ dq =
09mM, d, = 1,1mMM 1 d3 = 1,0mMM. Uemy npuOIU3UTENBHO paBHA CPEHsIS KBaApaTUiHAas OIIHOKA H3MEpEHUIt?

3. Ilpwm u3mepeHun JUIMHBI IpeiMeTa ObII0 TPoBeIeHO 5 n3Mepenuil. [Ipu 3ToM OblIH oTydeHs! 3 3HaYeHUsI JUIMHBL [ =
8,1mm, I, = 8,0mm, I3 =8,0 MM, [, = 8,0 MM u l; = 7,9MM. YeMy npHOIM3UTENIFHO paBHA CpeTHsS KBaapaTHIHAS
omuoOKa u3MepeHuit?

4. Bo ckoIbKO pa3 U3MEHHUTCS! YCKOPEHHEe CBOOOIHOTO Ma/IeHHs], €CIIM YAAIUTHCS OT HOBEPXHOCTH 3€MIIM Ha pacCTOsSHHE,
paBHOe paauycy 3emun?

5. Tlepmox MaTeMaTHUECKOTo MasTHUKA Ha MMOBEPXHOCTH 3eMiu paBeH 4 c. KakuMm OyzneT nepros 3Toro MasTHHKA, €CIIH
€ro MoMeCTUTh B JTU(T, KOTOPBIA ABUKETCS BHU3 ¢ yckopeHnuewm 0,84 g?

6. OpHopoaHblli auck Maccel m = 1 kr u paauyca R = 1 M KaTtuTcs Mo TOPU3OHTAIbHOW MOBEPXHOCTH CO CKOPOCTBIO
V = 1 m/c 6e3 mpockanb3siBanus. HaiiiuTe KHHETHYECKYIO SHEPTHIO 3TOTO JUCKA.

7. 1apux quamerpoM d, IBMKETCS B JKHIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO VU, TIPH 3TOM Ha HEro JEHCTBYET CHJla BS3KOTO
Tpenus F. Uemy OyJer paBHa 3Ta CHJIa, €CIIH 3TOT K€ MIapHK OyIeT IBUTaThCs B )KUAKOCTH C BI3KOCTBIO 27 CO CKOPOCTHIO
2
3

8. TI'pysuk maccel m = 1 kr coBepmiaeT cOOCTBEHHBIE 3aTyXalollue KoJicOaHWs Ha IMpPYKUHKE KECTKOCTH k = 2 %[ 1o

3akony x(t) = Aexp(—pBt) cos (wt + %) , e A=0,01m, 8=01c¢!, w=2c?!. Haiitru norapupmuueckuii

JACKPEMCHT 3aTyXaHU4.

2.3.4 Tlpumepsl 3aJaHMii. 2 ceMecTp




1. Koanexrpuueckoi cxeme, COCTOSIIEH U3 IBYX PE3UCTOPOB U MICTOYHHUKA TOKA, OIKITIOYCHBI 1BA HACATBHBIX BOIBTMETPA.

[Noxazanus nepBoro BombT™MeTpa V; pasao 20 B. Uto mokaseiBaet BTopoii BombT™meTp V,?

2. Yemy paBHO compoTuBieHue nenu, ecau Ry = 1 0Om, R, = 3 Om, R, = 1 Om? — Ry R, -

3. ManeHbpKkuil IapyuK UMeEeT 3apsj ¢ U CO3/IaeT B TOUKE, HAXOMsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
M0JIe HAIpPSHKEHHOCTHIO, paBHOI mo mMonymio E. Illapuk NOMOMHUTENBHO 3apsiAMiIM U €ro 3apsj cTal paBeH 2q. Yemy
CTajla paBHA HaMpPsKEHHOCTh 3JIEKTPOCTATUYECKOT0 MOJIsI 3TOrO IIapHUKa B TOUKE HA PACCTOSHUU 270T Hero?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepkut N BUTKOB, 1O Hel
MPOTEKaeT TOK, CHJIOW [, MpW STOM MarHMUTHas WHAYKIHSA B IIEHTpE TaKkoW KaTymKd paBHa B,. Uemy Oyzer paBHa
MarHuTHas HHAYKIOHS B LEHTPE KATYIIKH, €CIH YBEJIUINUTh KOIMIECTBO BUTKOB B HEH B 2 pa3a, a TOK, IPOTEKAIONINH B
HEeW YMEHBIINTSH B 2 paza?

5. 3apspkeHHasl 4acTHIA ABIKETCS B OJHOPOJHOM MarHUTHOM IOJIE IO OKPY)KHOCTH, paaumyca R. B HexkoTopbIi MOMEHT
BPEMEHU HMHIYKLIHI0 MarHUTHOTO IOJI1 YMEHbHUIMIM B 3 pa3a. KakoB cran paguyc OKpYXHOCTH, IO KOTOpOil craia
JIBUTAThCs yacTULa?

6. KosebaTenbHblii KOHTYp MMEET JTOOPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBLHO YMEHBIIAETCS
SHEpTrHUs BBIHYKACHHBIX KoJeOaHUH B TAKOM KOHTYpe 3a nepuoj?

(2
7. JIBa 3MeKTpoHa BpalIAlOTCA B OJHOPOAHOM MarHUTHOM mose. Eciiu nx cKOpoCTH OTHOCATCS Kak u—l = 2, TO OTHOILICHHE
2

R
UX pajilyCoOB BpPaLICHU R—l paBHO
2

8. Kak m3MmeHuTCs paccrosiHME MeXIy HHTep(EepeHLUHMOHHBIMU TonocamMu B ombiTe HOHra, ecim paccTosHHE MEXIY
9KpaHaMH YBEJIUYUTH B 2 paza?

9. B omprte FOHra mmaa Boiael nm3Menmnachk ¢ 600 am Ha 400 aM. Kak n3MeHHIach MUpPHHA TOJIOC HA SKpaHe?

10. Tlepwon audpakumonHOW pemerkd paBeH d. Kak H3MEHUTCS pacCTOSIHME MEXIy TJIABHBIMH MaKCUMyMaMH IIpH
Iubpakuy cBeTa Ha MU(GPAKIMOHHON pelleTke MpW HeOONBIINX yriiax JU(PAKILMHU, €Cd Neprol NHPPAKIMOHHOH
perreTku OyaeT paBeH 2d, a MOJOXXSHUE MEXKIY PELICTKOH U SKPAaHOM HEe U3MEHHTCS?

11. Kak u3MeHuiach TemrepaTypa YepHOTO Tejia, €ClM JIJIMHA BOJIHBI, COOTBETCTBYIOIIAS MAKCUMYMY €TI0 CIEKTPalbHOM
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 4, = 100MKM?

12. Kak ObUTa M3MEHEHA 4acTOTa CBETa, €CJIM MaKCUMalIbHAsI CKOPOCTh 3JICKTPOHOB pu GoToddhdhexre Bozpocia B 3 pasza?
PaboToii BEIXO/a 2JIEKTPOHOB U3 MeTajlla IpeHeOpeyb.

2.4 TlepeyeHb BONPOCOB AJ151 MOATOTOBKH 00y4AIOIIMXCSA K MPOMEKYTOYHOI aTTecTallnU
1 cemectp

1. Cuctema otcueta. [IpoliieHHBINH MyTh U NepeMeIieHne. Paguyc BEKTOp, BEKTOp CKOPOCTH, BEKTOP YCKOPEHHS U CBA3b

Mex Ty HUMH. CpeHsIst CKOPOCTb U cpeliHee YCKOpeHHe. TaHreHIMaIbHOe U HOPMATbHOE YCKOPEHHS U X CBSI3b CO CKOPOCTBIO.

2. JIBM)KeHHEe YaCTHIIBI [0 OKPY>KHOCTH. BEKTOpHI yrita moBopoTa, yriioBoil CKOPOCTH U YIJIOBOTO ycKopeHus. CBsi3b MEXKIY

YTJIOBBIMH U JIMHCHHBIMH BEJIMYMHAMHU.

3. [epserrit 3akoH Herotona. [lonstre maccel. Bropoii 3akoH Hrerorona. Ilonsatue cuibl. CrnoxkeHue cwil. TpeTwidl 3aKoH

HsroTona. FpaHI/II_ILI NPUMEHUMOCTH KJIACCUYCCKOTO croco0a onmucaHus JBHOXXCHUSA 4YaCTHUII.

CHJIBI.

4. OCHOBHBIE CHIIBI B MEXAHUKE: CHUIIBI BCEMHUPHOI'O TATOTCHHSA, CHJIbI TPEHHUA CKOJIbKCHUS, CUJIbI COIPOTUBJICHUS, YIIPYTUC

. 3aKOH U3MEHEHUS U COXpaHEHUsI UMITYJIbca MEXaHUYECKON CUCTEMBI.

. lleatp macc. OCHOBHO# 3aKOH MOCTYMATEIHHOTO JBMKCHHS [IEHTPA Macc.

. YpaBHEHUE IBUKEHUS TeJla IEPEMEHHON MaCChI.

. 3aKOH M3MEHEHUS KHHETHIECKOM YHepTruu cucTeMsl. PaboTa M MOIITHOCTB.

. KoncepBaTtuBHBIE (TOTEHIIMAIBHBIC) 1 HEKOHCEpBAaTUBHBIC CHIIBI. [loTeHnansHast sHeprus. CBA3b MEXTy NOTCHIIMATBHOM

© 00 ~NO 01

SHEpruei u cUiIou.

10. 3akoH U3MEHEHHUSI U COXPAHEHHUS TTOJIHON MEXaHUYECKOW SHEPTHU CUCTEMBI.
11. MOMEHT HMMIyJibCa MaT€pHANBbHOH TOYKM. MOMEHT HMIIyJIbCa MEXaHH4YEeCKOW cucTeMbl. MOMEHT cuiibl. MoOMeHT

HUMITyJIbCa U MOMCHT CUJIbI OTHOCHUTECJILHO OCH.

12. 3aKOH U3MEHEHUS U COXpaHEHHI MOMCHTA UMITYyJIbCa MEXaHNYECKOH CHCTEMEL.
13. L[eHTpaJ'ILHOC CTOJIKHOBCHHE ABYX YacCTHII. AOCOII0THO yrpyroe u abCOIFOTHO HEYNpyroe CTOJKHOBCHHEC. CKOpOCTI/I

qacTuIl 1I10CJIE CTOJIKHOBCHMU.

14. OcHOBHO 3aKOH BpalaTeJIbHOI'O ABMKCHUSA TBEPAOI'O T€Ia BOKPYT HeHOZ[BPI)KHOﬁ OCH.




15. Onpenenenne MmomeHT nHepuuu. Teopema IlITeitnepa.

16. MOMEHT HHEPLUH TOHKOTO CTEPXKHS OTHOCHTEIBHO OCH, EPIIEHUKYIIPHON CTEPIKHIO.

17. MOMEHT MHEpIUH OJHOPOIHOTO IMCKA, OTHOCUTEIBHO OCH, IEPHEHINKYIIIPHON INIOCKOCTH IUCKA U IMPOXOAAIIEH depe3
€ro LEHTP.

18. MoMeHT HHEpPIMH OHOPOIHOTO LIapa, OTHOCUTEIILHO OCH, IIPOXOAAIICH yepes3 ero HeHTp.

19. Kunernueckas sHEprys BpallaTeIbHOTO IBH)KEHHS TBEPJIOTO Tea.

20. NneanpHas sxunkocTs. CTaMOHapHOE TEUCHUE HJICalIbHOM JKUIKOCTH. Y paBHeHue bepuymn. Bsiskas sxunkocts. Cuitsl
BHYTPEHHETO TPEHHUSI.

21. Mlpunnun otHocutenbHocTH [anmnes. IlpeoOpasoBanmst ["anmunes. [IpuHIMI OTHOCHTENBHOCTH B PENISITHBUCTCKOM
Mmexanuke. [IpeoOpazoBanus JlopeHna 111 KOOPIUHAT U BPEMEHH U UX CJIEICTBUSL.

22. Pensruuctckuil umnyisc. [loiHas sHeprust yacTubl. JJMHAMUYECKUE U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pH3HKE.

23. lebopmanisi TIPOAONBHOTO pacTsKeHHs (CkaTusi) TBepmoro Tema. Hampspkenme. OTHOCHUTENBHOE YUIMHCHHE.
Koaddumument ynpyrocta. Mozaymns FOnra. 3akon ['yka st pactsokenus (cxatust). Jedopmanus ciBura TBEpIOro Tema.

24. Ompenenenne KoneOaHWH B MEXaHHYECKOW cucreMe. [apMoHMYeckne KojeOaHHS. YpaBHEHHE TapMOHHYECKHX
KoJIeOaHUH | ero pemeHne. [ 'eoMerprdaeckas HHTEPIPETAINS TAPMOHIIECKUX KOJIeOaHHH.

25. @opmyna CIOXKECHUS ABYX TAPMOHUIECKUX KOJICOaHUH.

26. [Ipy>XuHHBIA ¥ MaTeMaTHYECKUH MasTHUKH.

27. ®duznyecknii MasTHUK.

28. YpaBHEHUE 3aTyXarONIX TaPMOHNYECKHUX KOJIe0aHuil 1 ero penieHue. Y cJI0OBUE CYIECTBOBaHHS 3aTyXalOIMX KOJIeOaHu.
XapakTepUCTHKH 3aTyXalolIUX KoJieOaHWi: yacToTa, rnepuoj, kKoadduureHT 3aTyxaHus, JorapuMUIecKuil TIeKpEMEHT 3aTyXaHus,
JIOOPOTHOCTE.

29. YpaBHEHUE BBIHYK/ICHHBIX KOJICOAHHUH 1OJI I€HCTBHEM TI'apMOHMYECKU M3MEHSIONIEHCS BHEIITHEH CHIIBI M €r0 PeLIeHUeE.

30. SIBnenune pe3oHaHca. Pe3oHaHcHas gacToTa.

31. Bonnosele aBmxenust. [Inockas cuHyconnanbpHas BoiHa. berymue u crosdue BomHbl. YacToTa, AIMHA BOJIHBI, BOJTHOBOM
BEKTOD, (pa30Bast CKOPOCTb.

32. [lpeamer TepMonuHaMHKHA. OCHOBHBIE TOHATHS W OIpEACICHHS TEPMOAWMHAMUKM  (MAaKpPOCKOIHMYECKas CHCTEMa,
BHYTPEHHHUE ¥ BHEIIHUE NTApaMETPbI, COCTOSHHUE, PABHOBECHE, PABHOBECHBIE M HEPABHOBECHBIE COCTOSIHUS, ITPOIIECC, PABHOBECHBIE U
HEPaBHOBECHBIC ITPOIIECCHI).

33. O6uiee Havasao TepMogrHaMUKHU. [ToHsATHE SMIMPUYECKON TeMIIepaTypBbI.

34. OcHOBHBIE NOJIOKEHHSI KHHETHYECKOW TEOPUH HJIealbHOTO Ta3a. Y paBHEHHE KHHETHYECKOI TEOPUH I'a30B IS IaBICHHUS.

35. Pacnipenenenue SHEPIUU MOJICKYJI IO CTEIICHSM CBOOO/IBI.

36. 3akoH MakcBeia 0 pacnpeelieHny MOJIEKYJI HJIeajbHOTO Ta3a 10 CKOPOCTSIM M DHEPIHSM TEIUIOBOTO JBHUKECHHS.

37. Bapomerpuueckas popmyna. Pactipenenenue bonbimana.

38. BHyTpeHHss »Heprus TepMoAWHaMHuuYeckoil cucrembl. IlepBoe Hawano TtepmogumHamuku. Popmyna s paboOTHI
neabHOTO rasa. ['padudyeckoe npencTaBieHne paboThI rasa.

39. TemnoeMKOCTh TePMOANHAMUYECKON CHCTEMBI. Y IeNbHAsI U MOJISIPHAS TEIUIOEMKOCTH. TeII0eMKOCTh B H30XOPUIECKOM
1 1300apHUUECKOM TIPOIIECCax U CBSA3b MEKAY HUMH. BHYTpeHHSIA SHEpTrHs HJIaJbHOTO Ta3a.

40. Annabaruueckuii mporiecc U ero ypaBHeHue. PaboTa ra3a npu agnadaTHdeckoM Iporecce.

41. TTomuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VineanbHplii M pealibHbIi Ta3pl. YpaBHeHuss MenneneeBa-Kianeiipona u Ban-nep-Baanbca. BHyrtpeHHsisi sHeprus
peaspHOTO rasa.

43. Bropoe Hayaio TEPMOJAUHAMUKH B PA3IUYHBIX POPMYIAPOBKAX.

44. O6parumble U HeoOpaTumble mporecchl. [loHsaTue sHTponmu. CBoicTBa »HTpommu. DOPMYIUPOBKAa BTOPOTO Hadala
TEpPMOJMHAMUKH C UCMOJIb30BaHUEM MOHATUA S3HTponuu. Teopema HepHcra.

45. DHTpONHA UACATBHOTO rasa.

46. Ternoeie MamuHbl. KT/ TemmoBol MalInHbL.

47. Huxn Kapuo. KIT/] nukna Kapao. Teopema Kapwro.

48. CTaTHCTUYECKUH CMBICIT SHTPOITHH.

2 cemecTp

1. OnexTpuueckue 3apsabpl U uX cBoicTBa. 3akoH Kymona. HampspkeHHOCTH anexTpoctatuueckoro mois. ITpunimm
CYTIEPIIO3UIINH AIIEKTPOCTATHUECKUX TOJIEH.

2. Teopema ["aycca [uist 3IEKTPOCTATHUECKOTO IMOJIS B BAKyyMe.

3. [Ipumenenue Teopemsl ['aycca k pacyeTy HEKOTOPBIX AJIEKTPOCTATUUECKHX I0JIeH B BaKyyMe.

4. Ilupkynsamus BeKTOpa HANPSDKEHHOCTH — AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o 1upkymsun. IloreHmman
INEKTPOCTATUUECKOTrO0 MoJisl. CBsI3b MOTEHIUAA U HANIPS)KEHHOCTH.

5. DnexTpudeckuit tunoib. [lone qumos.

6. Ananextpuku. [lonspusanns 1uanekTpukoB. Bekrop nomsipusanuu. HanpspkeHHOCTD OIS B IMAJIEKTPHUKE.

7. Onexrpudeckoe cmemenue. Teopema ["aycca 1 BEKTOpa 3JIEKTPUIECKOTO CMEICHHUSI.

8. YcioBust Ha rpaHuIle pasjena AByX AUDJIEKTPHYECKUX CPel.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIC.

10. DaekTpuueckast eMKOCTh YeAMHEHHOTO MPOBOAHNKA. KOoHAEeHCATOPhl. DIIEKTPOEMKOCTh KOHJCHCATOpA.

11. DHeprus cucTeMsl 3apsAa0B, YEANHEHHOTO MPOBOAHMKA M KOHACHCATOpa. DHEPTUS SJIEKTPOCTATHYECKOTO OIS,

12. DaeKkTpUYeCcKHii TOK, CHIIa U TUNIOTHOCTh TOKA.

13. 3akon Oma. CompoTuBiIeHHE TPOBOAHUKOB. PaboTa n MorHOCTh. 3akoH JIkoyis-JIeHna.

14. CropoHHme cuiibl. DIIEKTPOABIDKYIIAs CHIIa M HanpspKeHne. 3akoH OMa U1 HEOAHOPOIHOTO yJacTKa IIETIH.

15. IIpaBmuna Kupxroda ams pa3BeTBIEHHBIX LETEH.



16
17
18

. DJeKTponpoBoIHOCTh MeTautoB. Hocutenu Toka B Metamiax. HemocTaTouHOCTD KIIACCHYECKON AJIEKTPOHHON TEOPHH.
. DIEKTpUIECKH TOK B BaKyyMe. TepMO3JIeKTpOHHAS SMUCCHSI.
. YpoBenr ®@epmMu. DIeMEHTH 30HHOH TEOPHH KPHCTAIIOB. 30HHAS CTPYKTypa SHEPTETHYECKOTO CIIEKTPa AIICKTPOHOB

TBEPJIOro Tela.

19

. MarauTHOe TOJE€ W €r0o XapakTepHUCTUKH. MarHuTHas WHAyKIUS. 3akoH buo-Casapa-Jlammaca. MarautHoe Imose

JBIOKyILErocs 3apsana. 3akoH Amnepa. Cuna Jlopenna.

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

LUPKYJIISIIN

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

TeopeMa 0 UPKYIALUY BEKTOpAa MATHUTHONW MHYKIIHH.

IToTok BexkTOpa MarHuTHOIN MHAYKLIUHU. Teopema ["aycca 1y BeKTopa MarHUTHON MHIYKIIHH.

MarsuTHOE IoJIe COJIEHOUAA U TOPOHJIa.

Pabora o nepemMerieHHI0 TPOBOTHUKA ¥ KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

OHeprust MarHUTHOT'O TIOJIA.

MarnuTHOE 1071 B BELIECTBE. SIBICHNE HAMarHUINBaHUA. BeKTop HAMarHN4eHHOCTH.

BekTop MarHUTHOM MHAYKIMY B BELLECTBE.

HanpspkeHHOCTP MarHMTHOTO TOJIsl.  MarHWTHas BOCHPHUMMYMBOCTh M MAarHWTHAs IIPOHMIIAEMOCTb. Teopema o
W JUT BEKTOpa HANPSDKEHHOCTH MarHUTHOTO OIS,

YcnoBus Uk MAarHUTHOTO TIOJISL HA TPAHUIE pa3ziena IByX MarHETHKOB.

JlnamarseTvku U napamaraeTuku. deppomMarHeTHky 1 ux coiictsa. [lpupona ¢peppomarueTnzma.

SIBneHue 3neKTpoMarHuTHON UHAYKIUH. 3akoH Dapajes U ero BHIBOJ U3 3aKOHA COXPAHEHUS SHEPTHH.

MHAyKTUBHOCTH KOHTYpA. SIBJI€HNE CaMOMHIYKIIUU.

Toxu npu pa3MbIKaHUU U 3aMbIKaHUU 1ienu. Bzaumuas uanykmus. Teopema B3auMHOCTH.

Buxpesoe anektpudeckoe mose. Tok cMeIeHus.

VYpaBHenus MaxkcBeinna A1 3JIeKTPOMarHUTHOTO TIOJSL.

KonebaTenbHbIit KOHTYp. YpaBHEHHE KOJI€OaHUH B KOJIeOATEILHOM KOHTYPE U €r0 PELICHHE.

BrIHYKI€HHBIE SJIEKTpHIECKUE KOJIeOaHNs B KOIeOaTeIbHOM KOHTYpe. SIBlIeHNe pe3oHaHca.

[lepemeHHBIH 3s1eKTpHUUecKuid TOK. MOITHOCTB, BRIAEIsIEMast B LIETIM IIEPEMEHHOTO TOKa. JIeHCTBYIOIINE 3HAUCHNS TOKa

HaPsPKCHUS.

38
IlotiTrHTA.
39
40
41

. DJeKTpoMarHuTHeIe BONHBL. Ju(depeHnuanbHoe ypaBHECHNE 3JICKTPOMAarHUTHON BOJHBI W €ro penieHue. Bexrop

. CBeToBbIe JTyuH. 3aKOHBI reomMeTprueckoit onTuku. [Ipuniun depma.
. LlenTpupoBaHHble onTuueckue cucteMsl. JIna3pl. @opmyna ToHKOM JMH3EL. [TocTpoeHne n300pakeH B TMH3aX.
. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJH. MIHTepdepeHus cBera. YcloBHe MaKCHMyMOB U MUHUMYMOB.

MeToabl HaOIIOICHUS UHTEPPEPCHIINHU CBETA.

42
43
44

. MnTepdepeHnus cBeTa B TOHKKX IUICHKAX U IJIACTHHKAX.
. Konpiia Herotona.
. Judpaxius cBeToBbIX BoMH. Meton 30H @peHerns.

45. Iudpaxmms OpeHens Ha KPYTIIOM OTBepcTrH u Aaucke. Crupans OpeHens.

46. Mudppaxmms Opayarodepa Ha OTHON IICIIH.

47. Nudpaxmus Opayrrodepa Ha TUPPAKIHOHHON perIeTKe.

48. Tucriepcust cBeTa. DIEKTPOHHAS TEOPHS TUCTICPCHH.

49. EctecTBeHHBII M MOJIIpU30BaHHbIA cBeT. [loysipu3anus cBera NMpH OTPaKEHHUHM U IPEIOMIICHHWM Ha TPaHMLE JBYX
JIMAJIEKTPUKOB.

50. Tonstpu3anus cBeTa NpH MPOXOXKISHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

51. TennoBoe U3Ty4eHHE U €T0 XapaKTePUCTHUKH.

52. 3akoHbI TemoBoro u3ny4denus (3akonsl Kupxroda, Credana — bonbimana, Buna, dopmyinst Penes-/xunca u [Tnanka).

53. ®otoaddexT. 3akoubl hoToddhdhexra u uX 0OBSICHEHUE C TOUKH 3PSHHS KBAHTOBOI TCOPHH CBETA.

54. 3¢ dext KomnToHa 1 ero 3neMeHTapHast TEOPHSL.

55.
56.
57.
58.
59.
60.
61.

62

PasBuTHe npencraBieHnii o crpoeHnn aroMa. bopoBckast TeopHst BOZOPOI0MIOJ00HOTO aToMa.
KopnyckynspHo-BoJIHOBOH Jyanu3M CBOMCTB BellecTBa. BosHel ne bpoiiis u nx cBoicTia.

CooTHolieHne HeotnpeneneHHocTe [ efizendepra.

BounHoBas GyHKIMS 1 ee CTaTHCTHYECKUI CMBICIT.

Oo6mee ypasuernue llpenuarepa. Ypasrenue lpenunarepa st cTallmOHAPHBIX COCTOSHUH.

Yactuna B OTHOMEPHOU NOTEHIIUAIBLHOU SIME.

[IpoxoxkaeHne yacTuiiel MOTEHITMAIBHOTO Oapbepa.

. BomopomononoOueie arombl. JHepreTudeckue ypoBHU. [loTeHnumansl BO30yxkJeHWs ©u HOHU3auu. CHEKTpHI

BOJIOPOJIOTIOTOOHBIX aTOMOB.

63

. HepaznuuumocTs 0AMHAKOBBIX YacTHIl B KBaHTOBOM MexaHuke. [Tpuninn [Taymu. CTpykTypa SHEpreTH4ecKuX ypOBHEH B

MHOTO3JICKTPOHHBIX aTOMax.

64
65
66
67

. Turmel cBsi3elt 2EKTPOHOB B aTOMaX.

. Monekyna Bogopona. @usnueckas npupoaa XUMUIEeCKO! cBs3u. IOHHAst U KOBaJ€HTHAs CBSI3H.

. DIEKTPOHHEBIE, KoJicOaTeIbHbIC M BPAIIaTeIbHBIC COCTOSIHUAS MHOTOATOMHBIX MOJIEKYIL. MOJEKYISpHBIC CIIEKTPEI.

. DIIEMEHTBl KBAaHTOBOW TEOPUM H3IyYCHUS. BBIHYKICHHOE ¥ CIIOHTaHHOE W3NydeHne (oToHOB. [IpMHIMI pPabOTHI

KBAaHTOBOI'O Ir€HEpaTopa.

68
69
70

. Crpoenue aTomMHOrO siipa. Monenu siapa. SlnepHble peakiuy. 3aKOHbI COXPAaHEHUS B SAEPHBIX PEAKIHAX.
. PannoaxtuBHble peBpatenus saep. Peakuus sinepHoro aenenus. llennas peakuus aeneHus. SInepHelil peakTop.
. DJIeMEeHTapHbIE YACTHIBI  UX B3aHMOJICHCTBHS.
3. MeToauyeckne MaTepuaJibl, ONpeaesiolue NPouelypy U KPUTEPUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN



Kpurepun ¢popMupoBaHusi OlleHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OICHKAa «OTJIMYHO» BBICTABISACTCS OOyJArOMEMYCs, €CIHM KOJIMYECTBO IPABHIBHBIX OTBETOB HAa
Bornpockl cocraisier 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABIISIETCS 00YJaIOMIEMYyCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot o0miero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YAOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCS, €CIM KOJMYECTBO NPaBHIBHBIX
OTBETOB Ha TECTOBBIE BONPOCHI —/5—60 % 0T 00111ero 00bEMa 3aJaHHbIX BOIIPOCOB,;

- OLICHKA «HEYAOBJETBOPUTEJbHO» BBICTABIICTCS OOYUYArOIIEMYCsl, €CIM KOJMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% ot 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OlleHOK N0 pe3yJbTaTaM BbINOJHEHHSA 3aJaHUIl

«OTIMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«Xopo1io/3a4TeH0» — CTABUTCS 332 Pa0OTY, BBITIOJIHEHHYIO MOJHOCTHIO, HO IPY HAIMYHMH B HEH He Oosee
OJHOH Herpy0oil OIMOKHN U OTHOTO HeloueTa, He 0oJiee TPeX HEJJOYETOB.

«Y10BJIETBOPHUTEILHO/3aUTEHO» — CTABUTCS 332 PadOTy, €CIM 00yYarOUIHiiCs MPaBUIBHO BBITIOJIHHUI HE
MeHee 2/3 Bceil paboThl WK JOMYCTHI HE OoJiee OAHON TpyOoi OMMOKH U JIBYX HEJIOYETOB, He OoJyiee OHOM
rpy0oit u oxgHON HerpyOoil ommOku, He Oosee Tpex HerpyObIX OIIMOOK, OJHOIM HErpyOoi OIMOKU M JIBYX
HE/I0YETOB.

«HeynoBjieTBOpUTEJHLHO/HE 3a4TEHO» — CTAaBUTCA 3a PA0OOTY, €CIM YHUCIO OMMOOK U HEI0YETOB
MIPEBBICHIIO HOPMY JIJIsl OLIEHKH «yJOBJICTBOPHUTEIBHOY WM TPABMIIBHO BBITIOJTHEHO MeHee 2/3 Bcell paboThI.

Buowt owubok:

- 2pyOvle OwUbKU: He3HAHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HE3HAHUEe NPUeMO8 peuleHus 3a0ad;
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCL08UsL NPEOTIONCEHHO20 3A0AHUSL.

- Hezpybbie OwUbKU: HeMOYHOCIU YOPMYTUPOBOK, ONpedeeHuUll; HePaAYUOHAIbHBIUL 8b100P X00d peuleHusl.

- HeQouembl: HepaYUOHAIbHbLE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOETbHbLE NOZPEUHOCMU 8 YOPMYTUPOBKE
86160008, HEOPEIHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun popmupoBanus oLleHOK 110 3a4eTy (IK3aMEHY)

«OTJIMYHO/32a4TEH0» — CTYAEHT NPHOOpen HeoOXOAMMBbIE YMEHMS W HaBBIKH, MPOJEMOHCTPHPOBAI
HAaBBIK IMPAKTUYCCKOr'0 NPUMCHCHUA IMOJTYYCHHBIX 3H3HPII>1, HC JOIMYCTUJI JIOTUYCCKUX U Q)aKTH‘ICCKI/IX OIINOOK

«Xopouo/3a4TeHo» — CTyJIeHT IpUoOpes He0OOXOAUMbIE YMEHHSI U HaBBIKH, IIPOJIEMOHCTPUPOBAJ HABBIK
MPAKTUYCCKOro NpUMCHCHHS IMOJTYYCHHBIX 3HaHI/II>'I; A0OIMYCTUIT HEC3HAYUTCIIbHBIC OIIMOKU M HETOYHOCTH.

«Y10BJIETBOPUTEIBbHO/3aUTEHO» — CTYJIEHT JJOMYCTUJ CYILIECTBEHHBIE OLTUOKH.

«HeynoBjieTBOpHUTE/JbHO/HE 3aUTEHO» — CTYACHT JEMOHCTPUPYET (PparMeHTapHbIe 3HAHUS U3y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOIUMbIE YMEHMSI U HABBIKHU, JIOMYILEHbI TPyObIe OLIMOKH.



