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OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (HJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPU NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

JUACIUIUINHE,

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

IUIAHUPYEMBIX  PE3yJbTaTOB

OCBOCHUA

®opmbl mpoMexxyToyHOU atrectauuu: sauem (1 cemecmp — ounoe obyuenue), sxsamen (2 cemecmp -

ouHoe obyueHue).

[Tepeuens KoMIETeHIINA, POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTMHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOI[ WHAWKATOPa JOCTUIKCHUA KOMIICTCHIIUN

OIIK-1. Cioco6en pemats HHKEHEPHBIE
3ama4d B MpoecCHoHaTHON
JESTEIBHOCTH ¢ UCTIOIb30BaHHEM
METOJIOB €CTECTBEHHBIX HaYK,
MaTeMaTU4ecKOro aHalu3a U
MO/ICTTUPOBAHUS

OIIK-1.2. IIpuMeHsIeT OCHOBHBIE TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK IS

peLIeHus IPEAMETHO-IPO(PUITBHBIX 3a/1a9

OIIK-1.3. IIpuMeHseT ecTeCTBEHHOHAYYHbIE METO/IbI TEOPETUUECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEI0BAaHNsI OOBEKTOB, POLIECCOB, SBICHHUMI, TPOBOJANUT
SKCIEPUMEHTHI [0 3aJJaHHOM METOAMKE U aHATU3UPYET Pe3yIbTaThl

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMBIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

KOZ[ 1 HAUMCHOBAHUC NMHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PeSyJ’ILTaTH O6y‘I€HI/I$I 10 JUCIUIIIINHE

O1neHOYHEIS
MaTepHalbl
(cemectp 1,2; kype 1)

OIIK-1.2. [IpuMeHsIeT OCHOBHBIC TIOHATHS
Y 3aKOHBI €CTECTBEHHBIX HAYK UL
peLIeHust MpeAMETHO-NIPO(MIBHBIX 3a/1a4

OOyuarommiics 3HaeT:

OCHOBHBIE IIOHSATHA M 3aKOHBI KJIACCHYECKOH U
COBPEMCHHOW (PM3UKH U MX POJIb B PEIICHUH MPEIMETHO-
npoQHIBHBIX 33184

Tectsr m. 2.1.1, 1.
2.1.2

OO0yyaromuiics ymeerT:
UCII0JIb30BaTh OCHOBHBIC MOHSTUS U 3aKOHBI (DU3UKHU JIJIS
peIIeHHsI TPEAMETHO-MTPOGMIBHBIX 33124

Bagaum 1m. 2.2.1, m.
2.2.2

OO0yyaromuiics BrajeeT:

HaBbIKaMH TPUMCHCHUSA OCHOBHBIX MOHATHH U 3aKOHOB
KJIACCHUUYECKOM M COBPEMEHHOW (HM3MKU ISl PElICHUsS
PeAMETHO-NPOMUIIbHBIX 33184

Baganus 0. 2.3.1, m.
2.3.2

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYJIHbIE METOJIBI
TEOPETHYECKOTO M 3KCHEPHUMEHTAIBEHOTO
UCCIe/IOBaHUs  OOBEKTOB,  IIPOILIECCOB,
SBJICHUH, TIPOBOJUT SKCIEPHUMEHTHI IIO
33JIaHHOM  METOJUKE M  aHAIU3UPYET
pe3yNbTaThl

OOyuarommiics 3HaeT:

Tectsr m. 2.1.3, 1.

METO/IbI  TEOPETUYECKOr0 W  IKCHepuMeHTtansHoro | 2.1.4
uccienoBanus (QU3NUECKUX OOBEKTOB, MPOIECCOB U

SIBICHUI, METOMUKY TpOBeIACHUss ©  00paboTKu

pe3yibTaToB (DU3UUECKOTO IKCIIEPUMEHTA

OOyuarommiicss yMeeT: Tectsr m. 2.2.3, 1.
HIPUMEHSTh METOBI TEOPETUIECKOTO n| 224
JKCICPUMEHTAILHOTO  HCCJICAOBAHUS  (husmyecKux

O0OBEKTOB, MPOIECCOB W  SIBICHHHA, IMPOBOIUTH

(u3nyecKkre 3KCIEPUMEHTHI 10 33/IaHHOW METOAMKEe U
00pabaTpIBaTh UX PE3yNIbTATHI

OO0yyvaromuiics BIajeeT:

HaBBIKaMW TPUMCHCHUA MCTOJ0OB TCOPETUYECKOIO0 H
SKCIEPUMCHTAIEHOTO  HWCCICHAOBAaHUS  (DU3MYECKHUX
00BEKTOB, IPOIIECCOB U SIBIICHUI, HABBIKAMH ITPOBEACHUS
(U3MYECKUX IKCIEPUMEHTOB IO 3aJaHHOW METOJUKE U
HaBBIKAMHU 00pa0OTKHU HX PE3yJIbTATOB

Baganus 0. 2.3.3, 1.
2.34

HpOMe)KYTOLIHaSI aTrTeCTanus (3K3aMCH) IIpOBOAUTCH B OJIHOH U3 CJICAYIOMIUX (I)OpM:

1) oTBeT Ha OUIIET, COCTOSIIINI U3 TEOPETUICSCKUX BOIIPOCOB M MPAKTHUCCKUX 33/aHUII;
2) BeimonHenue 3ananuii B DMOC yHuBepcurera.

[TpomexyTouHas arTecTanus (3a4eT) MPOBOJUTCS B OJHON U3 CIEAYIOIUX (HopM:

1) cobecenoBanue;

2) BeimonHenue 3ananuii B OMOC yHuBepcurera.



2. Tunosble! KOHTPOJILHBIE 321AHHS WM HHbIE MATEPHAJIBI /151 OLEHKH 3HAHMIA, yMEHHIi,

HABBIKOB M (WJIM) ONBITA 1eATEJILHOCTH, XaPAKTEPU3YOIIHUX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIM A

2.1 TunoBblie BONpPOCHI (3a1aHus) I OLEHKH 3HAHUI B KayecTBe 00pa30BaTeJIbHOI0 pe3yabTaTa

[TpoBepsiembIii 00pa3oBaTEILHBIN pe3yIbTaT:

KOZ[ 1 HAaMMCHOBAHUEC WHAUKATOpaA O6pa3OBaTeHLHLIﬁ pe3yibTaTt
JOCTHXXCHUA KOMIICTCHIIMN

OIIK-1.2. Ilpumenser ocHoBHble | OOydaromuiics 3HaeT:

TIOHSTHUSL U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIE TIOHSTHS U 3aKOHBI KJIACCHYECKON U COBPEMEHHOHN (PU3UKH U UX POJIb B PELICHUH
HayK AJIs peIleHHs NPEeAMETHO- | MPEeJMETHO-NPOQUIBHBIX 3a1a4

npoduIbHBIX 33134
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2.1.1 TIpumMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. HopMmaibHBIM yCKOPEHHEM MaTepUalIbHOM TOUKH Ha3bIBACTCS

COCTaBJIAIONIAsl BEKTOpA YCKOPEHHUs, HallpaBJIeHHas [0 KacaTeJIbHON K TPAeKTOPUU MAaTE€PUANbHON TOUKU

MIPOM3BE/ICHUE BEKTOPA YCKOPEHHSI HAa KOCHHYC YIJla MEXy BEKTOPOM YCKOPEHHUS U CKOPOCTHIO

MPOU3BEACHUE MOAYJIS BEKTOpa YyCKOPEHHUS HA BEKTOP HOPMAJIH K TPAEKTOPHU MaTepPHAIbHON TOUKH

COCTABJIAIONIAs BEKTOpa YCKOPEHHS, HANpaBJICHHAS BJOJb NMPSMOH, NMEPIEHANKYISPHON KacaTelbHONH K TPacKTOPUH
MaTepuaabHOM TOUKH

MPOEKIHS BEKTOPA YCKOPEHUSI Ha PaJlyc-BEKTOP MaTeprUaabHON TOUKH

2. BeKTOpOM YIJI0BOTO IIEPEMEIICHUS MaTCpHaJ’IBHOﬁ TOYKH IIPU €€ BPAICHUHU OTHOCUTCIIBHO OCHU Ha3bIBACTCA

yroJj, Ha KOTOpHﬁ IMOBCPHYJIACh TOYKA, yMHO)KeHHBIfI Ha C,HI/IHI/I‘IHHﬁ BCKTOD, HaHpaBJ’IGHHLIfI B CTOPOHY ABUKCHUSA TOYKHN
MNpOU3BEACHUC yTIJIa [IOBOPOTA MaTepI/IaHBHOI\/’I TOYKH Ha e,E[I/IHI/I‘IHLII\/’I BCKTOD, 3az[a10mef/'1 HaIlpaBJICHUE OCHU BpalllCHUA
JAJIMHa Ay OKPY>KHOCTH, 11O KOTOpOﬁ NEPEMECTUIIACh TOYKA

YroJa MexKAy paanyC-BCKTOpaMH HAYAJIbHOTO U KOHCYHOT'O IMMOJIOKCHUA TOUYKU

MMPpOU3BEACHUE yTIJIa IOBOPOTA MaTepI/IaHLHOﬁ TOYKH Ha BEKTOP NEPEMECIICHUA MaTepHaHLHOﬁ TOYKH

3. Kaxkoe yTBeprkaeHHE SBISCTCS PaBUIbHON M HanOoJiee TOYHONW (OPMYITMPOBKONH BTOpOro 3akoHa HproToHa
JIro6oe Teno MOKOUTCS MIIH IBIKETCS MPAMOIMHEHHO, €CIT Ha HETO HE AEHCTBYIOT HUKAKHE CHIIBI MIIHM JICHCTBHE BCEX
CHJI CKOMIIEHCHPOBaHO

W3MmeHeHne uMIyibca Tejaa paBHO PaBHOAECUCTBYIOLIEH BCEX CUII, IEUCTBYIOLIMX HAa HETO

B uHepuuanpHOl cucrteMe 0TCYETa NPOU3BEACHHUE MACChHl TEIA HA YCKOPEHUE €r0 IOCTYIATEIbHOIO JBUKEHUS PABHO
CyMMe BCEX CHJI, AEHCTBYIOIUX HA TEIIO

B uHepuuanbHON cucTeMe OTcueTa yCKOpeHHE, IPUoOpeTaeMoe TeJIOM, PaBHO MPOM3BEICHUIO JEHCTBYIOIIEH Ha HETO
CHJIBI HA MaccCy Tella

B mro60ii cucteMe oTcuera cymMMa BeeX CHIT JCHCTBYIOIINX Ha TENO, PaBHA MPOU3BEACHUIO €r0 MacChl Ha €r0 yCKOPEHNE

4. BecowM Tena Ha3bIBaeTCS

CHUJIa TIPUTSDKEHUA Tena K 3emiie

CHJIa TSKECTH, JEUCTBYIOIIAs HA TEJIO

Macca Tella, BEIpaKeHHasl B €MHUTAX CHIIBI (KIIIOTpaMM-CHIIa)

CuIla, ICUCTBYIOMIas Ha TEJO, BRIpaKEHHAs B SAMHUIIAX MACCHI, KOTOPYIO U3MEPSIOT B IPOIIECCEe B3BEIIMBAHUS TElla HA
Becax

CHIIa, ¢ KOTOPOH TeJO BCIEICTBHE MPUTSHKEHUS K 3eMile JeHCTBYET Ha ONOPY WM TOABEC, YISPKUBAOIIYIO TEIO OT
CBOOOJIHOr'O NaJEHUS

5. MomeHToM nMITyJjibCca MaTepHaJ’IBHOﬁ TOYKH Ha3bIBACTCs

CKaJSIPHOC MPOU3BEACHUC paANyC-BEKTOPa MaTCpHaJ’ILHOﬁ TOYKH Ha €€ BEKTOp UMITYJIbCa
BEKTOPHOC MPOU3BCACHUC PAANYyC-BECKTOPaA MaTepPIaIILHOfI TOYKH Ha €€ BEKTOP UMITYJIbCa
MMPpOU3BEACHUEC UMITYJIbCA MaTepHaﬂbHOﬁ TOYKH, HA I1JICHO CHUJIBI, Z[eﬁCTByIOIIICﬁ Ha TOYKY
HUMITYJIBC MaTepHaJ’[BHOﬁ TOYKH B ,HaHHLIﬁ MOMCHT BpEMCHHA

IMPON3BEACHNE MaCChl MaTepPIaJTBHOﬁ TOYKH Ha KBaJpaT €€ paCCTOAHUA 10 OCHU BpalICHUA

6. SIsnenue Ppe30HaHCa NPH BbIHYKACHHBIX TAapPMOHUYCCKUX KOJIEOAHUSIX COCTOMT
B PC3KOM YMCHBUICHHUHU aMIUIMTY/IbI KoJIeOaHuH npu HpI/I6J'II/I>KeHI/II/I YacTOTHl BHEIIHEH CHIIBI K HCKOTOpOMY €€
3HA4YCHUIO, OIIPEALISICMOMY CBOICTBAMHU CHCTEMEI

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUISA MPOBEACHUS OLIEHOYHBIX MPOLEAYP KOJHMYECTBE BapHaHTOB. OLIEHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHE COICPIKAHMUS OIICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.
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B PE3KOM YBEJIMUCHHUH aMILIUTY/IbI KOJICOaHUH ITPH NPHOJIM)KEHUN YacTOThl BHEIIHEH CHUJIBbI K HEKOTOPOMY €€ 3HaYeHUIO,
OIpezIeIIEMOMY CBOMCTBAMH CHCTEMBI

B PE3KOM YBEJIMYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHOJIIKEHUH 4acTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
CcBOOO/HBIX KoJIeOaHM

B PE3KOM YMEHbBIICHUH 3aTyXaHMs KOJIEeOaHWH NMpH NPHOIMKEHUH 4YacTOTHl BHEIIHEW CHIIBI K COOCTBEHHOW 4YacToTe
CBOOOTHBIX HE3ATYXAIOMINX KOJIeOaHmit

B IIPEKpAICHAN KOJIeOaHUI TPH MPUOIMKEHUHN YaCTOTHI BHEITHEH CHJIBI K 9aCTOTE CBOOOJHBIX KOJIeOaHA

7. DHTpomnHei B TepPMOAMHAMHUKE Ha3bIBACTCS (YHKIUSA COCTOSHUS TEPMOANHAMHIECKOI CHCTEMBI,

OECKOHEYHO Majloe H3MEHEHHE KOTOPOil B 0OpaTHMBIX IPOLeccaX PaBHO OTHOLICHHIO OECKOHEYHO Majloro KOJIMYECTBa
TeIlIa, IePeIaHHOr0 CUCTEME K TEMIIEPATyPe CHCTEMBI

0ECKOHEUHO MaJioe M3MEHEHHE KOTOPOi B HEOOpaTHUMBIX MPOoILieccax paBHO OTHOLIEHUIO OECKOHEYHO MaJIOT0 KOJIMYECTBA
TeIlIa, IEPEeIaHHOr0 CUCTEME K TEMIIEPATyPe CHCTEMBI

M3MEHEHHE KOTOPOH B JIFOOBIX MPOIIECCaX PaBHO OTHOLIEHHUIO KOJMYECTBA TEIUIa, IEPEAaHHOr0 CUCTEME K TeMIlepaType
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCAX PABHO IPOU3BEICHHUIO OECKOHEYHO MAJIOT0 KOJIMYECTBA
TeIUIa, NepeIaHHOT0 CUCTEME U TeMIIePaTyPhl CUCTEMEI

OCCKOHEYHO Majioe HM3MEHEHHE KOTOpPOl B HEOOpaTHMBIX IIpOLeccax PaBHO IPOU3BEICHUIO OSCKOHEYHO Mayloro
KOJIMYECTBA TEIUIA, HePEeAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

2.1.2 TIpuMepsI TECTOBBIX 3aJaHUIL. 2 ceMecTp

1. Yo Ha3BIBaeTCS MOTCHINAIOM 3JIEKTPOCTATUIECKOTO OIS ?

HanpsxeHHOCTB 3IIEKTPUYECKOTro MOJIS B JaHHOM TOYKe NPOCTPAHCTBA, YMHOKEHHAs HA PalyC BEKTOP JAHHOW TOUYKH
Cpenu 1aHHBIX OTBETOB HET MPABUIIBHBIX

PaboTa o nepemMenieHno eANHUIHOTO HOIOKUTENBEHOTO 3apsiia U3 JaHHOM TOYKH IPOCTPAHCTBA B OECKOHEYHOCTh
IloTeHumanpHast SHEPTHA NIPOU3BOIBHOTO 3apsa, IOMEIEHHOTO B JaHHYIO TOUKY IIPOCTPAHCTBA

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

2. KonpeHcaTopoM Ha3bIBaeTCs

IBE IUIOCKWX IUIACTHHBI, PAa3ACiCHHBIX CIOEM IHMIJICKTPHKAa C OTJIMYHOM OT eIWHHWIBI IHAJICKTPHUSCKON
MPOHHUIIAEMOCTHIO

n1000¢ YCTPONCTBO, KOTOPOE CIIOCOOHO HAKAIIIIMBATE JCKTPUUCCKUC 3aPS/IbI

JIBa U30JIMPOBAHHEIX APYT OT APYyra KOHUEHTPUYECKUX HMIMHApPA

CHCTEMA, COCTOAIAS U3 ABYX U30JMPOBAHHEIX IPYT OT Apyra IPOBOJHUKOB

JIF000# MPOBOIHUK, €CJIM OH 00J1a1aeT IIEKTPUICCKON EMKOCTHIO

3. Coopmynupyiite Teopemy ["aycca [uist 3JI€KTpUYECKOTO TI0JISl B BaKyyMe

LlupKys1siiiusi BEKTOPA HAMPSHYKEHHOCTHU 3JIEKTPUYECKOTO TI0JIs 110 JTF000MY 3aMKHYTOMY KOHTYPY paBHa HYIIO

[ToTok BeKTOpa HANpPSHKEHHOCTH AJIEKTPUYECKOTO ITIOJISi 4epe3 MPOHM3BOJIHYIO MOBEPXHOCTh PaBeH anreOpanyeckoil
CYMME 3apsJ10B, HAXOAAUINXCA HA 3TOM TOBEPXHOCTH, }IeJ’ICHHOf/'I Ha SJICKTPHUUCCKYIO MTOCTOSIHHYIO

[ToTok BeKTOpa HAIPSHKEHHOCTH AJIEKTPHUYECKOTO TOJIS Yepe3 NPOU3BOJIbHYIO 3aMKHYTYIO NOBEPXHOCTh PaBHA HYIIIO
LupKysums BEKTOpa HANPSHKEHHOCTH AJIEKTPUYESCKOTO TIOJIS 110 JTI000MY 3aMKHYTOMY KOHTYPY paBHa MOTOKY BEKTOpa
HaNPSOKEHHOCTH AJIEKTPUYECKOTO TI0JIsI Yepe3 MPOU3BOJIBHYIO IOBEPXHOCTh, ONHMPAIOIIYIOCS Ha STOT KOHTYP

IloToK BeKTOpa HANPSHKEHHOCTH 3JIEKTPHYECKOrO IIOJIST 4Yepe3 MPOU3BONBHYIO 3aMKHYTYHO ITOBEPXHOCTH paBeH
anredpandeckoi CyMMe 3apsI0B BHYTPH 3TOM MOBEPXHOCTH, ISICHHON Ha IEKTPHIESCKYIO TOCTOSTHHYIO

4. Codopmymupylite mepBoe npasmio Kupxroda

AnreOpandeckas CcyMMa TOKOB B JIFOOOM KOHTYpE L€ PaBHA HYIO

AnreOpandeckasl CcyMMa TOKOB B JIFOOOM y3JI€ IIeITH paBHa HYJIIO

Anrebpardeckas cymma 3/1C B KaXKIOM KOHTYPE paBHA HYITIO

Anrebpanueckas cymma OJIC B KaXIOM KOHType paBHa anreOpandyeckoil cyMMe NpOM3BEAEHHMH CHIIBI TOKa Ha
COTIPOTHBIICHHE BCEX yJaCTKOB KOHTYypa

Anrebparndeckas cyMMa NaleHIH HAPSUKEHUH Ha BCEX YYaCTKOB KOHTYpa paBHA HYITIO

5. BekTOopoM MarHWTHOM WHIYKIIMH Ha3bIBAETCS

BEKTOpHas (u3nyeckas BEIWYMHA, MOJYJIb KOTOPOW PaBEeH OTHOUIEHHIO MAaKCHMaJbHOW CHIIBI, JEHCTBYIOIIECH cO
CTOPOHBI MArHUTHOTO TOJIS1 HA OTPE30K MPOBOTHHUKA C TOKOM, K CHJIE TOKA B IIPOBOJAHUKE

BEKTOpHas pU3MUecKasi BeIMUYNHA, MOIYJIb KOTOPOH paBeH OTHOIIEHHIO MAKCHMAIBHOTO MEXaHHIECKOTO MOMEHTA CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECcKasi BEJIMYMNHA, MOIYJIb KOTOPOH PaBeH OTHOIIEHUIO MHHHMAIBHOTO MEXaHMYECKOTO MOMEHTa CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIIEHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
TUIOIIA b

BEKTOpHas (M3HYecKasi BEJIMUYMHA, MOAYJIb KOTOPOH PaBEeH OTHOIICHHUIO MHHUMAJILHOTO MEXaHUYECKOTO MOMEHTA CHII,
JICHCTBYIOIMX Ha PaMKy C TOKOM, NOMEIIEHHYIO B OJHOPOAHOE IOJ€e, K NMPOU3BEJEHUIO CHIBl TOKA B paMKe Ha €€
HepUMeTp

BEKTOpHas (pu3nUecKas BEIMUMHA, MOYJIb KOTOPOH paBeH cuile, JCUCTBYIOIICH Ha € AMHUYHBIN TIOJIOXKUTEIBHBIHN 3aps,
HaXOSIIIMKCS] B MATHUTHOM I10J1€
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6. fBneHue caMOMHIYKIUH COCTOUT B!

BO3HMKHOBeHHN OJIC MHIYKIUHM B IPOBOAAIIEM 3aMKHYTOM KOHTYpE NPH M3MEHEHHH MAarHWTHOTO IIOTOKAa Yepes3
MPOU3BOJIbHYIO TIOBEPXHOCTD, ONMPAIOLIYIOCS HA JAHHBIM KOHTYP

BO3HMKHOBeHNH OJIC MHAYKLIUHU B HPOBOISLIEM 3aMKHYTOM KOHTYpE NPH M3MEHEHUM TOKa, MPOTEKAIOIIEro 4epes
JIaHHBII KOHTYP

BO3HMKHOBeHNH D/IC MHAYKIMU B IPOBOASIIEM KOHTYpE IIPU 3aMbIKaHUH WM Pa3MBIKaHUH JaHHOTO KOHTYypa
BO3HUKHOBEHUU TOKA B IIPOBOJAILEM 3aMKHYTOM KOHTYpPE IIPY U3MEHEHUH MAarHUTHOI'O IIOTOKA Y€pe3 AAHHBII KOHTYP
BO3HUKHOBEHUU TOKA B IIPOBOJAIIEM 3aMKHYTOM KOHTYpPE IIPY MU3MEHEHMHM MarHMTHOI'O IIOTOKA Y€PE3 IPOU3BOJIBHYIO
[IOBEPXHOCTD, ONUPAIOILYIOCA HA JaHHBIM KOHTYP

7. OddexTrBHOE 3HaYEHUE CHIIBI IEPEMEHHOT0 TOKA OpEeIsIeTCs KaK

BEIMYMHA TaKOTO MOCTOSIHHOTO TOKAa, KOTOPBIM 3a BpeMs, paBHOE OJHOMY MEpUOTY MEPEMEHHOTO TOKa, MPOU3BEAET
TaKylo ke paboTy, YTO M pacCMaTPHBAEMBbIi IEPEMEHHBIH TOK;

BEJINYMHA TaKOTO TOCTOSIHHOTO TOKAa, KOTOPBIN NMEPEHOCHTH Yepe3 MOIEPEYHOE CEUCHHE IPOBOIHIKA TAaKOH XK€ 3apsil,
KaK 1 IEPEMEHHBIHN TOK;

BEJINYMHA TOH 9aCTH EPEMEHHOTO TOKa B IIETIH, SHEPTHsI KOTOPOH NMEPEXOIUT B TEIUIO, BBIACISEMOE B IIEIIH;

BEJINYMHA aMIUTATYABI IEPEMEHHOTO TOKA;

BCJIMYMHA aMIITUTYAbI ICPEMEHHOT'O TOKA, YMHOKCHHAA Ha \/7

8. Uto Takoe BOIHOBAs IIOBEPXHOCTH?

IToBepXHOCTH B MPOCTPAHCTBE, 4O KOTOPOH AOIIIA BOJIHA B IaHHBII MOMEHT BPEMEHH
I'eomeTprueckoe MECTO TOUEK, HCIIBITHIBAIOIINX BO3MYIIICHNE B OJMHAKOBOH (hase
I'eomeTpuueckoe MECTO TOUEK, BOSMYIIEHHS KOTOPBIX MaKCUMAaJIbHbI

ITorpanuyuHas MOBEepXHOCTb, OTACIAIONIAS BO3MYIIEHHYIO CPEy OT HEBO3MYIIIEHHOM Cpebl
IInockocTs, NeprneHANKYIIpHAs HapaBIEHUIO PAaCIPOCTPAHEHHSI BOJIHBI

9. CdopmynupyiiTe 3aKOH NPSIMOJMHEHHOTO PACIPOCTPAaHEHHS CBETOBBIX JIy4ei

Caet Mexay TF0OBIMH ABYMsI TOYKaMH PaclpOCTPAHIETCs O MPSIMOH JIMHUN, COSANHSIOIIA TOUKA

B 71100BIX cpeiax CBETOBOM JIyd MPEICTABISCT COOOH MPAMYIO JIMHUIO

CaeToBas BOJIHA BCETIa paCIPOCTPAHAETCA MO MPAMOU JTMHUU

B ogHOpOaHBIX cpenax CBETOBOM JIy4 ABJIECTCS IPSIMOM JIMHUEH

B onTruecku npo3payHbIX Cpeax CBETOBOU JIyd BCEI/a SIBIETCS NPSMOM JIMHUEH

10. Yro Ha3bIiBaeTcs MUPpaKIKeii CBETOBBIX BOJIH?

Bce siBiieHMs, CBsI3aHHBIE ¢ OTHOAHHEM CBETOBBIMH JIydaMH JIFOOBIX MPETSTCTBUMA

PasnosxeHne cBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHHI, KOTOpbIE 00YCIIOBJIEHBI BOJIHOBOH NMPHUPOION CBETa M HAOJIIOAAIOTCS TIPH €TO PaclpoCTPaHEHUH
B CPEJax C PE3KO BBIPA)KEHHBIMU ONTUYECKHMHU HEOJAHOPOIHOCTIMHU

COBOKYITHOCTB SIBJICHHI, KOTOPbIE 00YCIIOBJIEHBI 3aBUCHMOCTBIO TTOKA3aTeN sl IPEIOMIICHHS OT YaCTOTHI CBETOBOM BOJHEI
HanoxxeHue KorepeHTHBIX BOJIH APYT HA Apyra

11. Vkaxwure Hanbosee MpaBWIbHYIO HOPMYITUPOBKY 3akoHa Maittoca

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOUICAUICTO 4YEPE3 MOJIApU3aTOpP, IMMPU OTCYTCTBHUU TMIOTJIOMICHUA CBETa
BEIIIECTBOM IOJISIPHU3aTOPa YMEHBIIIAeTCs B JiBa pa3a

NHTEeHCUBHOCTh TMOJSPU30BAHHOTO CBETa, MPOIIEANIEr0 Yepe3 aHaau3aTop, MpsIMO MPOMOPIMOHAIBHO KBaJpaTy
KOCHHYCAa yIjla MEKAy pa3spelICHHBIMM HaNpPaBJICHUSIMMU II0JIIpU3aTOPaA M aHAJIM3aTopa

MHTCeHCHBHOCTh TONSPU30BAHHOTO CBETA, MPOMICANIETO Yepe3 aHAIU3aTop, Pa3pelIeHHOE HAIPaBICHHE KOTOPOTO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIMICANIET0 4Yepe3 ONTHYECCKYIO CHCTEMY IOJIIpH3aTOp-aHAIH3aTop, BCEraa
MEHbIIIC HHTCHCUBHOCTH CBETA, MTA/IAIONIECTO Ha MOJIIPH3aTOP

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IMPOMICIIICTO Yepe3 MOJApU3aTOp, MPHU OTCYTCTBHH TIOTJIONICHUS CBETa
BELIECTBOM HE U3MEHSETCS

12. CnekrpaibHas u3jiydaTeibHas CIOCOOHOCTh Tea 3TO

OHEPTHUA, U3JTydacMast e]lHHHHeﬁ IMOBEPXHOCTHU TEJIa 3a CAUHUILY BPEMCHU B €AUHUYHOM UHTECPBAJIC NJIMH BOJIH

OHEPTHUA, U3JTydac€Mas BCEM HArpe€TbiM TEJIOM TEJIa 3a CAMHUIY BPDEMEHU B CIMHUYHOM UHTCPBAJIC JIJIMH BOJITH

IIOJTHAs DOHEPT U, U3JTydacMas BCEM HArp€ThIM TE€JIOM BO BCEM CIICKTPAJILHOM JTUAIIa30HE NJIMH BOJIH 34 €IMHUIY BPEMEHHU
OHEPTHUA, U3JTydacMast e]lHHHHeﬁ IOBEPXHOCTHU TEJIa 3a CAUHUIY BPEMCHHU BO BCEM MHTEPBAJIC NJIMH BOJIH

SHEPTUsl, U3JIydaeMasl eIMHUIICH OBEPXHOCTH Tella 33 eIMHUILy BPEMEHHU B ONTHYECKOM JIana3oHe IJIMH BOJH

13. Kaxoe 13 NpUBEICHHBIX YTBEPXKICHUII sIBJISETCS BEpHBIM B Teopun bopa?

PaspemeHHpIME OpOUTaMHU 7SI 3JICKTPOHOB SIBIISIIOTCS TaKWe, A KOTOPBIX MOMEHT HUMIIYJIbca JIEKTPOHOB KpaTeH
LEJIOMY YUCILYy BEJIMYUH

DHeprus JIEKTPOHA HA OPOUTE U €€ PaANyC MOTYT OBITh TPOM3BOIEHBIMH

Paanyc opOHUTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIMUUBAETCS

[Ipy 1BUXEHHUN 3IEKTPOHOB IO OPOUTE MIPOUCXOANUT HENPEPHIBHON M3ITyUYeHHE SHEPTUU

Paanyc opOHUTHI 27IEKTPOHA C TEUEHHEM BPEMEHH YMEHBIIACTCS

14. Yro BbIpakaroT COOTHOIICHMS HEONPEAeIEHHOCTEH B KBAHTOBOH MeXaHHUKe?

CoOTHOLICHUS] MEKAY H3MEPEHHBIMU TOYHBIMHU 3HAYECHUSIMU KOOPAMHATHI M MIMITYJIbC MHKPOYACTHIIBI




b) OtcyrcrBue orpannyeHui U1 OMHOBPEMEHHOTO H3MEPEHHUS KOOPANHATBI U UMITYJIbCa MHUKPOYACTHIIBI

¢) KopmyckynsipHble CBOWCTBA BEIIECTBA

d) BonHOBBIC CBOIICTBa MUKPOYACTHI]

e) CooTHOUICHHS MEXIY CPCOIHUMH KBAIPATHUYCCKUMH OTKJIOHCHHSIMH NPU OJHOBPEMEHHOM H3MEPEHHH KOOPIHHATHI U
UMITyJIbCa YaCTHUIIBI

OIIK-1.3. Ilpumensiet OOyuarommiics 3HaeT:

€CTeCTBEHHOHAYYHBIE METOMBI METOJIBl TEOPETHYECKOTO M HKCIICPHUMEHTAIBHOTO HCCIESHOBaHUS (PU3NUECKUX OOBEKTOB,
TEOPETUYECKOTO U NPOLIECCOB U SIBJIICHUI!, METOIUKY HPOBEICHUS M 0O0pPabOTKU Pe3yibTaToB (HU3UUECKOro
9KCIIEPHUMEHTAIEHOTO 9KCIIEPUMEHTA

HCCIIEIOBAHUS OOBEKTOB,
MPOIIECCOB, SBJICHUN, MTPOBOIUT
IKCIICPUMEHTHI 0 33JJaHHOM
METOJIMKE U aHAJIH3UPYET
Pe3yIBTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBeHHOE YCKOpPEHHE MaTepHaIbHOW TOUKH ONpeaessieTcs: popMyIIon
. V(t+At)-v(t v(t+At)-v(t . V(t+At)+v
1)a=I|m7(t H=v(t) 2)a=7( )=v(t) 3)a:I|m7(t H+v(t)
A0 At At A0 At

4)a:|imw 5)a=E
At—0 At m

2. Kakas ¢gopmyia BelpakaeT paboTy NpH JABWKEHHH MaTepHaIbHOW TOYKH MO MPOU3BOJBHON TPAEKTOPUH U3 MOJIOXKEHUs 1 B
roJioxxenue 2?

2 2
1) AiZ:J.F'dV 2) A_Lzzp'(vz_vl) 3) AlZ:J.If'dr 4) Alzzlf'rlz 5) AiZIFSHCOSa
1 1

3. MOMEHT HHEpIHH POM3BOJIBHOIO TeJa OTHOCUTEIILHO HETIOABIIKHON OCH BpAIlCHHS OMPEACSIeTCs: (OopMyIIoit

N N
Do=Ymr 2)3=mr® 3 JI=Mr 4)3-3,+ma? 5)3=>mr?
i=1 i=1

4. Yxaxute popMyy A8 MOMEHTA HHEPLMM TOHKOIO OJHOPOIHOIO CTEPKHS Macchl m M AIUHBI | oTHOCHTENBHO
HENOJIBIYKHOM OCH BpaIICHUS, TPOXOIAIICH Yepe3 CepeIuHy CTEPIKHS.

1 2 1 2 1 2 1 2 2 2
1) J=—ml 2) J==—ml J="ml* 4)J=—ml J="ml
) 2 ) 3 3 4 ) 12 ) 5

5. Vkaxwure popmyny ans KI1J] TermioBoit MammHbI

TL-T v Q Q-Q Q
)p=2_2 2 _ Ao ) p="t 4yt By
Tl 7 A;ampav Q2 Ql Ql - QZ
6. Ykaxute popmyiy Ui pacnpeenenus bonbimana.
E,..+tU
E _ _ Kun pV m,g U
1) n= _San | 2y N=n,€ ——— 1 3)n=nexp| ——| 4) n= o 5) n=n,exp| ——
) n noexp[ RTJ ) 0 € KT ) 0 Xp[ RT) ) n noexp[ ij ) 0 Xp( T

2.1.4. TIpumepsl TeCTOBBIX 3aJaHMii. 2 ceMecTp

1. BuiGepute ¢GopMyny Al HaNPsDKEHHOCTH JICKTPUUYECKOTO IMOJIsI, CO37aBaeMOT0 PaBHOMEPHO 3apshKEHHOM IUIOCKOCTBIO B
BaKyyMe.

DE=2 2HE-=
) £ ) 2

A g0 He=—9 5 E-C
d Are dne S

2
0 0 0 [ 28

0
2. 3akon buo - Casapa — Jlamiaca ©MeeT BHI
qVxr

1)@:&@ 2) dg = Lo 1 Txdl gy g '
AT r 47 rd AT r 4z r

4)d§:ﬂldl:<r 5)B:,uoll

T r?

I

3. Kakast u3 popMyI1 MPaBHIBHO OTPAXKAET CBSI3b MEIKAY HANPSHKEHHOCTHIO JICKTPUIESCKOTO OIS U TOTEHITNATIOM JIEKTPHYCSCKOTO
moJist?

- E
D) p=p,=[E-dF 2) p=E.F 3) g, =E-(;-F,) 4) p=divE 5) p="

4. 3axoH Amriepa B 00IIeM BHUJIC IMEET BHT




1) dF=1dixB 2)dF=11xdB 3) F=11xB 4)F=I11-B 5 F=I11Bcosa

5. Kakoe w3 nmepeynciieHHbIX ypaBHEHHUH BXOAWT B CUCTEMY ypaBHeHHI MaxkcBesia?

1) {6.ds=q 2 fA-ds=0 I fEdi=0 HH-——-J 5a=[Ed
s s L H, s

0

2
6. Ecmu o, = 1 R

1 .
h =—F7— U w=,—— > TO (bOpMlea JJIA 3aTyXaromux KoJIeOaHU B CHJILI TOKA B KO0JIEOATEIHLHOM KOHTYp€C
JLC LC 4L

HMCCT BU/

1) 1= Ioem(—z—itjcos(a)ot+a) 2) 1= IOeXpL

4) 1 =1,codwt+a) 5)1=1,cos(wt)

_thcos(a)t+a) 3) 1 =1, co(w,t+a)

7. Ilepnon 3aTyxaromux KojeOaHui B KoJieOaTeTHOM KOHTYPE PaBeH

1 R 1 R 1 R)? 1 R): 1 R
) T=2d] —+- | 2 T=2d] =~ | 3)T=2d] =+ | @T=2e] — | 5)7op L
) ”[Lc 4L2J ) ”(LC 4sz ) ”[LC 4sz ) ”(LC 4sz )T 2”(Lc+4L2j

8. VIHTEHCHMBHOCTb TIPH HAJNOKEHWH JBYX Kozepenmubix BOTH pasHa (0 | pasHocth da3; |, |, WHTEHCHBHOCTH BOJH B
ornensHocTH, I, = 1,):

Di=1+1, 2)I=1+1,+21,1,c0s5 3) I=\/If+lf+2lllzcos§ 4) I:\/I12+I22—2I1I20035 5) 1 =417 +17

9. Ha nudpaxunoHHy0 pemerky ¢ nepuogoM d magaeT CBET ONpeNeNeHHOM AInHbl BoJHbL. Kakoil n3 ¢opmyn cooTBeTCTBYeT
MaKCHUMYM II€pBOro mopsaka’?

. A
DSWP:H 2)sin¢=% 3)Sinq)=% 4)sin(p=% 5)singo=2d—/1

I |
10. Ecou " min g " max- MpHMMAaNbHAS U MaKCHMallbHasi HHTEHCUBHOCTh YaCTUYHO NOJIAPpU30BAHHOTO CBCTA, IPOIITYCKAaeMOr'o

AHAJIU3aTOPOM, TO CTCIICHb MOJIAAPU3allUU CBETA OIPCALCIIACTCA 10 (I)OpMyJ'IC
o — | o — |

lemax+|min — _max min p = —_max min

1) Imax_lmin 2) Ima><+|min 3) Imax 4) Ima><+|min 5) Imax

11. Tlpu najeHny CBETOBOTO JIy4a, pacCIpOCTPAHSIONIETOCs B TIEPBOM Cpejie Ha TPaHMIly pasjiesa MepBOil U BTOPOH cpebl C
MOKa3aTe MU NPEJIOMIICHUS LU N, , N, >N, YTOJ OJHOTO BHYTPEHHETO OTPAXKEHUS  YIOBIETBOPSIET YCIOBUIO

. n . n n n n

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

n2 nl r.]2 1 n2

2.2 TunoBble 3a]aHUSA IJIA OLIEHKH YMeHMIi B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yIbTaT:

Kon u HaumeHoBanue OO6pazoBarenbHBIN pe3yabTaT
MHAUKATOPa JTOCTHKEHUS
KOMITETEHIIUH

OIIK-1.2. IIpumensier ocHoBHBIE | OOydaromuiics ymeer:

MOHSTHS U 3aKOHBI HCIIOJIb30BAaTh OCHOBHBIC TIOHSITUS M 3aKOHBI (PU3UKH JUISl PEIICHUS MTPEAMETHO-TTPOPHIBHBIX
€CTECTBEHHBIX HAayK AJIs 3ajgau

pelIeHus IPeIMETHO-
npoHIBHBIX 33124

2.2.1 Tlpumepsl 3a1a4. 1 cemectp

1. MoTouukimcT 3a mepBble 5 MUH Ipoexas 3 KM, 3a mocienyromme § MUH — 9,6 KM | 3a mocieanue 6 MuH — 5,4 KM.
OmnpenennuTs CKOPOCTh JBIDKEHHUS MOTOLIMKIIMCTA HA KaXKIOM M3 TPEX YIaCTKOB IYTH; CPEAHIOI0 CKOPOCTH 32 BCE BpeMs
JIBHIKCHUSL.

2. JlBa moeszja UIyT HaBCTpEUy JAPYT APYrY CO CKOpOCTsMH Vi = 36 kM/4 U vz = 54 km/4. [Taccaxxup B mepBom mnoesze
3aMedaeT, YTO BTOPOH Moe3 1 NPOXOJUT MUMO Hero B TeueHue BpeMeHH t = 6 c¢. Kakosa jyinHa BToporo noesna?




10.

11.

10.

11.

12.

13.

14.

Touka JBIKETCS 1O OKPYXKHOCTH pagrycoM 20 cM ¢ MOCTOSHHBIM TaHTEHIMAIBHBIM yckopeHueM 5 m/c?. Uepes kakoe
BpeMsi 10cjIe Havyajia ABHKEHUS] HOPMaIbHOE YCKOPEHHE TOUKU OyJeT paBHO TaHMeHIUAIbHOMY?

Ha HakJIOHHOW TUIOCKOCTH JUIMHOW 13 M U BBICOTOM 5 M IEXHUT rpy3 mMaccoit 26 kr. Koaddumuent tpenus pasen 0,5.
Kakyro cuity Hajgo NMPUIIOKUTH K TPy3y BIOJb 3TOW IUIOCKOCTH, YTOOBI BTAIINTh Ipy3? UToOBI cTammre rpy3 ¢ 3Toi
IIOCKOCTH?

[oe3nx maccoii 500 T ABIXETCS paBHO3AMEJICHHO ITPH TOPMOYKEHHUH, TIPH TOM €T'0 CKOPOCTh YMEHBIIIaeTCs B TeueHne 1
MuH oT 40 1o 28 km/4. HaliT criry TOpMOKeHHS.

Teno CKONB3UT 10 HAKIOHHOU IIOCKOCTH COCTaBsiomiel ¢ ropusontom yron 45°, Tlpoiins paccrosuue 36,4 ¢M Teno
mpuodpereT ckopocTh 2 M/c. UeMy paBeH K03(D(QUIIUEHT TPEHHS Tela O TUNIOCKOCTH?

Opynue, KEeCTKO 3aKPEIVICHHOE Ha JKEJIC3HOAOPOXKHOM miardopme, NPOMU3BOIUT BBICTPEN BIONb ITOJIOTHA JKEIE3HOU
noporu noz yraom o = 30° k muHuK Topu3oHTa. OMpenenuTh CKOPOCTh Uy OTKaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocThio u; = 480 m/c. Macca miathopMBI ¢ OpyAreM U cHapsaaMu my = 18 T, Macca cHapsga mi = 60 KT.

[Tap maccoit my = 3 KT ABHXKETCS CO CKOPOCTBHIO Vi = 2 M/C M CTaJKUBACTCS C IOKOSIIUMCS IIapOM Maccoid my = 5 Kr.
Kakas pabora Oymer coBepiueHa mpu JaedopManuy miapoB? Ypap cyurtath aOCOJNIOTHO HEYNPYIUM, NPSIMBIM,
LEHTPAIBHBIM.

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOJIALIEH YEpPE3 €r0 CEpeIHYy, COMMIACHO ypaBHeHHIo @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. Onpenenuts Bpammaroyii MOMEHT M, IeHCTBYIOIIHI Ha CTEpKEHb Yepe3 Bpems t = 2 ¢ mociie
Hayaya BpalleHMs, €CIIM MOMEHT UHEpIUHU cTepxHs J = 0,048 kr-M?,

Ha xparo miaropMsl B BUJIE JUCKA, BPAINAIOIIEHCS 110 MHEPLIMKM BOKPYT BEPTHKAIBHON OCH C YacTOTOM N1 = 8 MuH 7,
CTOMT YenoBek Maccor my = 70 kr. Korja 4enoBek nepemiesn B HEHTP IIaTGOPMBL, OHa CTajla BpalllaThCsl ¢ YaCTOTOU np =
10 mun 1. Onpepenuts Maccy m miaThopMbl. MOMEHT HHEPIIUH YelI0BEKa PACCUMTBIBATE KaK [JIg MaTepHaIbHOM TOUKH.
Touka coBepiIaeT rapMoHUYeckue Konebanus X = A sin ot, rme A = 5 cm, ® = 2 ¢’>. B MOMeHT BpeMeHH, KOIia TOUKa
oOmanana nmoteHuansHoi sHeprueit 0,7 Mk, Ha Hee AelicTBOBaNa Bo3Bpariatomias cwia B 5 MH. Haiitu 3ToT MOMEHT
BpPEMEHHU.

2.2.2 TllpumepsI 3a1a4. 2 ceMecTp

[Inowaap MIacTUHEL CIIOASHOTO KOHAeHcaTopa 36 CM2, TOJIIIMHA CIIOS nuanektpuka 0,14 cM. Beluncnute eMKOCTb, 3apsz

1 SHEPTHIO KOHACHCATOPa, €CIIM Pa3HOCTh MOTEHINAIOB Ha ero ookmanakax 300 B, €cuom = 2,1.
JIBa OQMHAKOBO 3apsDKCHHBIX INApHKa IMOJBEIICHBI B OJHOM TOYKE HA HHUTAX OJMHAKOBOW UIMHBL Ilpum 3TOM HHTH

pasomumch Ha yrou O. [lapuku nmorpyskaror B Macio. KakoBa mioTHOCTs P Macia, €CIIM YToJl pacXOXICHUS HUTEH Npu
TIOTPY)KEHHH B MAcJIO OCTaeTcsi HemsMeHHbIM? TLIoTHOCTH MaTepuana mapukos p = 7,5-10% kr/m%, nuonexrpudeckas

MPOHMIIAEMOCTh Maciia € = 2,2.

Uetblpe naMIibl, paccuuTaHHble Ha Hampspkenue 3 B u cuty Toka 0,3 A, HalO0 MOAKIIOYUTH MapajuIebHO U MUTATh OT
WCTOYHHUKA HanpspkeHus 5,4 B. Pe3uctop kakoro COnpoTUBICHUS HAI0 BKIIOYHUTH TI0CIEI0BATENBHO JaMIIam?
Awmnepmetp umeer conpotusieHue 0,02 Om. Ero mkana paccuurana Ha 1,2 A. IIIyHT kakoro compoTHBIICHHUS Halo
MIOCTAaBUTh K aMIIEPMETPY, YTOOBI MOKHO OBLIO M3MEPSITh TOKH CHIION 10 6 A?

OnHopoiHOe MarHuTHOE mnoJie ¢ uuaykuue 200 MTa aeiicTByeT Ha MOMEUIEHHBIM B HEr0 MPOBOJHUK IIMHON 50 cM ¢
cuioit 0,7 MH. Onpesenure cuity TOKa B IPOBOJHKKE, €CIIH YTOJI MEXK/y HallpaBJICHHUEM TOKA M MHAYKIMEH MarHUTHOTO
noss paseH 45°.

KBagparnas pamka TOMelleHa B OJHOPOAHOE MarHuTHoe moje. Hopmanp K IUIOCKOCTH DPaMKH COCTaBIsSeT C
HanpasjieHueM MarauTHOro noss yros 60°. Cropona pamku 19 cm. Onpesieute MHAYKIUIO MarHUTHOTO TOJIS, €CIH
W3BECTHO, uTO cpeanee 3HaueHue DJIC MHAYKIHMH, BO3HUKAIONIEH B paMKe MpH BhIKItoueHUU 1ojs B teduenue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TOTOK, NMPOHU3BIBAIONINN 3aMKHYTHIH MPOBOJOYHBIA KOHTYp C compoTuBieHHeM 0,5 OM, paBHOMEpHO
yBenmumiicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsa npomen 3a 370 BpeMs depe3 HOINEepeyHoe CeUeHHE MPOBOTHHKA MPHU
paBHOMEpPHOM H3MEHEHNH noToka. Cuia Toka, /1C — MOCTOSIHHBL.

Katymika ¢ sxenesHpIM cepeuHuKoM ceuenreM 20 cm? umeeT HHAyKTHBHOCTH 2-1072 . KakoBa 10m5kHa ObITH CHUIIA TOKA,
4TOOBI MHYKIHMS 10JIs B cepaeunuke 6buta 107 Ti, uncno BuTkoB pasHo 1000?

Paccrosinue L ot meneit 1o 3xpana B onbiTe FOHra paBHo 1 M. OnpenenuTs paccTOSHUE MEXTY IENSIMHU, €CJIU Ha OTPE3Ke
nuroi 1= 1 em yknaasiaerces N = 10 TeMHBIX HHTEPPEPEHIMOHHBIX TO0C. JluHa BonHbl A = 0,7 MKM.

Ha menky u3 rimnepusa TommHoi 0,3 MKM nmagaeT 6enblit cBet. Kakum OymeT ka3aThCs [BET IUNICHKH B OTPAXKEHHOM
CBETe, €CIIU YToJI NaJeHus Tyden 45°7

Kakyro pa3HOCTb JUIMH BOJIH MOXKET Pa3pelInTh TU(pakunoHHas pelIeTKa IIMPUHON 2 CM U NTEPUOJIOM 5 MKM B 00JacTH
KpacHbIX Jy4deii (A = 0,7 MKM) B CIIEKTPE BTOPOTO MOPsiaKa?

EcrecTBeHHBI CBET NagaeT Ha IOBEPXHOCTh IUIJIEKTPUKA II0J YIVIOM NONHOW mnoisipu3annu. Kosdduuuent
nponyckanus ceeta paseH 0,915. Haiitu crenens nonsipuszanuy IpeIoMICHHOTO JIy4a.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABa MOJISIPU3ATOPA, YTOI MEXAY TTIaBHBIMU INIOCKOCTAMU KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIIUTCS WHTEHCHUBHOCTb CBETa IOCJE MPOXOXKACHHA 3TOoM cuctembl? CuuTaTh, 4TO KaXJbIH
HOJSIpU3aTOp OTpaxkaeT U noryomaet 10% nagaromero Ha HUX CBETa.

Kartox BakyymHOro (oroasnemenra ocemiaercs cBeToM ¢ jiuuHoW BoiHBEI 0,405 MkM. POTOTOK mpekpamiaercs npu
3a/Iep KUBAIONIeH pa3HoCTH oTeHnanoB 1,2 B. Haiitu paboTy BbIX0Aa 2IEKTPOHOB U3 KaTO/a.

OIIK-1.3. [Mpumensier | OOyyaromuiics ymeer:

€CTCCTBCHHOHAYYHBIC MCTOIbI




TCOPECTUYCCKOTO U | OpUMCHATb METOJAbl TCOPCTUYECKOIO0 U IOKCIICPUMCHTAJIBHOTO HCCJICA0BAaHUSA (IJI/ISI/I"IGCKI/IX
OKCIICPUMCHTAJIbHOTO O6’I>CKTOB, mpoueccoB u ﬂBJ'ICHI/IfI, MMpOBOAUTH (1)1/13I/I‘~ICCKI/IC IKCIICPUMCEHTBI 10 SaﬂaHHOﬁ
HCCJICAOBAHUA O6’I>CKTOB, MECTOAUKE U O6pa6aTLIBaTL HX pE3yJIbTaThbl

MPOLIECCOB, SBICHUH, MPOBOJUT
SKCHEPUMEHThl 10  3aJaHHOM
METOJIUKE " aHAIM3HPYET
PE3yJIBTATHI

a)
c)

d)
€)

b)
c)

€)

2.2.3 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpoImen MOJOBHHY OKPYXHOCTH pammycoM 1,5 kM 3a 0,5 gaca. IIpum 3TOM MOAynms cpemHero BeKTopa
CKOPOCTH TeNIexo/ja paBeH

3,0 km/g

4,0 xm/4

5,0 xkMm/4

6,0 KM/

7,0 km/g

2. Hebomnpmoe Temo (MaTepuaibHYIO TOUKY) Opocmin mox yriaoM 30° K TOPHU3OHTY ¢ HadalbHOHW CKOpocThio 20 m/C
Yepes Kakoe BpeMs TEJO JOCTHTHET Bhiciie Toukn? [punsarte g=10 m/c?

0,1c

02c

05¢c

lc

2¢

3. HpI/I BKJIFOUYCHHUU DJICKTPOABUTATCIIA €TI0 POTOP HAYMHACT BpallaTbCsd PAaBHOYCKOPCHHO C YIJIOBBIM YCKOPCHUCM

20 06/(:2. CKOJIBKO 000pPOTOB cIeNaeT poTop depe3 | CeKyHIy MOociie BKIFOUCHHS TBUTATEIs?
10
15
20
25
30

4. Tlanas ¢ BBICOTHI | M, rpy3 Maccoif 1 KI MOKET CKaTh NPYXKHUHY KECTKOCTBIO 2 -10° H/M Ha BenuuMHy, paBHYIO
0,1 c™m

0,2 cMm

2 cMm

I cm

0,5 cMm

5. Tenexka Maccoit 15 Kr ABIKETCS IO BOTHYTOMY MOCTY CO CKOpocThio 10 M/c. B HIKHEH TOUKe cHuila HOpMAaIBHOTO
JIaBJICHUS TEJISKKN HAa MOCT B/IBOE TIPEBOCXOUT CHITY TsDKeCTH. [Ipn 3TOM pasnyc KpUBH3HBI MOCTA PaBEeH

10m

15m

20 m

25m

30 m

6. Myxa maccoii 0,5 T, meTsmias o CKOPOCThIO 2 M/C, MOMaaeT B MOABEUICHHBIH JIMIKUH JIUCT Oymarn maccoi 1,5 T.
Cpasy nocie CTOIKHOBEHHS CKOPOCTb ABMKSHHMS JIMCTA C IPWIHIIIICH K HEMY MYXOH COCTaBIISIeT

2 m/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. HeGonpmoe Teno (MaTepHalbHYIO TOYKY) Maccoi 2 Kr, HaXOAALIYIOCS Ha HEKOTOPOI BBICOTE HaJ MOBEPXHOCTHIO
3eMJIM ¥ UIMEIOIIYI0 TOTEHIMAIbHYI0 dHepruto paBHyto 400 /X, OTIyCTHIH, TaK YTO Yepe3 HEKOTOPOe BPEeMs OHO
ymano Ha 3emiifo. YeMmy paBHa CKOPOCTH 3TOTO Tejla B MOMEHT MajeHus Ha 3emiro? CONpoOTHBICHHEM BO3/AyXa
npeHeopeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. Opnopoanblii auck paamyca 0,1 M, karsmmiics 0e3 NPOCKaJIb3BIBAHMS IO T'OPU30OHTAJIBHOM IMOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, Tomajiasi Ha HAKJIOHHBIA Y4acTOK, OJJHUMAETCsl Ha BBICOTY




a) 25wm

b) 1 m

c) 05m
d 04wm
e) 02m

9. Haiigure gncmo cremeHei cBOOOABI MOJIEKYIT HICAIEHOTO Ta3a, €CIIN BCSI SHEPTHS €T0 TEIUIOBOTO ABIKCHHUS
MIPUXOIUTCS Ha MOCTYMATEIFHOE IBIKCHHAE MOJICKYIT

a) 3

b) 4

c) 5

d 6

e) 7

10. B JABYX OAWHAKOBBIX OayutoHax HaXoqUuTCsAd KHCIOPOJ IMOJA OAWHAKOBBIM JaBJICHUCM p u OI[HOﬁ A TOH 3Ke

TeMnepaTypoﬁ T. Iocue TOT'0, KaK ra3 u3 nepBoro 0aJI0Ha MOJIHOCTBIO nepekavaan BO BTOpOﬁ OaJUIOH U TIOCJIE
9TOT0 MOBBICHIIM TeMIlepaTypy B 1,5 pasa, naBiieHHEe BO BTOPOM OaJUIOHE CTajo PaBHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 IlpumMepbl TECTOBBIX 3a/1aHUM. 2 ceMecTp

KosebarenbHblll KOHTYpP € MPEHEOPSIKUMO MAJIBIM COMPOTHBICHHEM HUMEET eKTpoeMKocTh C = 25 MKk®D, WHAYKTUBHOCTh
L = 0,01 I'n. MakcumanbHas cuna Toka B KoHType 0,1 A. MakcumanbHOe HalpsDKeHUE Ha KaTylIKe PaBHO
a 1B

b) 2B

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

[psimoit mpoBox anmuuo# L = 40 cM IBMKETCS B OIHOPOJIHOM MarHUTHOM II0JIE CO CKOPOCTBIO ¥V = 5 /¢ mepneHIuKyISIpHO
JUHUAM UHIYKUUU. Pa3HOCTh NOTEHLMAN0B MeX Ay KOHIaMu nposoAa u = 0,6 B. Munykuus B MarHuTHOrO noJjisi paBHa
a) 0,12 Tn

b) 0,3 Tn
c) 0,6Tn
d) 1Tn
e) 5Tn

Pe3onancHas yactoTa BRIHYKIaromei rapmorndeckoit 3/1C B konebaTeIbHOM KOHTYpE, IIPH KOTOPOH aMILUIUTY/Ia CHITBI TOKa
MaKCHMAaJIbHA, PABHA Wye; = 200 cl. Uemy paBHAa MHIYKTMBHOCTb KATYLIKM B KOJEOATENbHOM KOHTYpPE, €CIIH E€MKOCTb
KOHJICHCATOPa PABHA C — 5 nixcdd 7

a) 1Im
b) 2Tm
¢) 3I'm
d 5Tm
e) 10T

IToTOK BEKTOpa IACKTPUICCKON HHAYKIMH (IJCKTPHUECKOTO CMEIIEHHS) Yyepe3 CHepUIECKYIO MOBEPXHOCTh, OXBATHIBAIOIYIO
TOUCUHBIC 3PS ( = 2 uK, g, = 3 uKu, gs =~ 2 uK, paBeH

8 1-107° 5
b) 2-107° %
0 3-107° 5
d 7-107°
e) OE—; '

Temneparypa abcoqr0THO YEPHOTO Tesla YMEHbIIMIACh B 2 pa3a. Kak H3MeHHIach ero sHepreTuIeckasi CBeTUMOCTb
a) Ysemuuuiach B 16 pa3

b) VYeenuumnace B 2 paza

C) VYBemuumiach B 4 pasa

d) VYwmenbummiach B 2 pasa

e) YmeHnpmmiach B 16 pa3

Kpacnas rpanuna gortosddexra s HekoToporo Metamia pasHa 4 = 100uM. Onpenenute MUHUMATbHOE 3HAYCHHE SHEPTUU
(dhoToHa, BeB3BIBaOmEro horodddexr. OTBeT Aath B 3B.




a) 127-B

b) 3,115B
) 53598
d) 9,21-B
e) 12,435B

®otoH paccesuics nof yriiom @ = 60° Ha mepBOHauaNbHO MOKOMBIIEMCS 371eKTpoHe. ONpenenuTh HAYalbHYI0 SHEPIHIO
(hoToHa, eciy [UIHHA BOJHBI paccesHHOTO (JOTOHA OKa3ajach PaBHOM KOMITOHOBCKOI uinHe BOHBL. OTBET naTth B MaB.
a) 0,31 MaB

b) 0,61 MaB
) 0,84 MaB
d) 1,02 M»sB
e) 2,25MbsB

2.3 TunoBble 3alaHUA 1JIA OICHKH HABBIKOB B KAa4Ye€CTBE 06pa30BaTeJ’IbHOF0 pedyJjbTara

Kon u HaumeHoBaHue OO6pa3oBateibHBIN pe3yabTaT
HHIAUKATOpA JOCTHKCHUS
KOMIICTCHIITUN

OIIK-1.2. Ilpumensier ocuHoBHble | OOyd4aronuiics BiIageeT:

MIOHSTHUS U 3aKOHBI €CTECTBEHHBIX | HABBIKAMU IPUMEHCHHS OCHOBHBIX IOHATHH M 3aKOHOB KIIACCHYECKOW M COBPEMEHHOM
HayK IJISl PEIICHWS NPEAMETHO- | (HM3HMKH AT PELICHHs MpeIMETHO-IPO(IIIBHBIX 33129

npoHUIBHBIX 33139

2.3.1 llpumeps! 3aganuii. 1 cemectp

1. Tlpu u3MepeHUH AIMHBI Tena OBUIO MPOBEICHO OZHO U3MEPEHHE C MOMOIIBI0 MIIIMMETPOBON YIEHHUIECKON JIMHEHKH.
[Ipu 5TOM OBUTH MONTYYeHO 3HaUYeHUE AMHHBI |= 22,3 cMm. UeMy paBHa HHCTpyMEHTaJIbHAs HOTPEIIHOCTh H3MEPEHHs?

2. Ilpu u3mepeHuH JUIMHBI TeJ1a OBLIO MPOBEICHO OJJHO U3MEPEHHUE C TOMOIIBIO IITAHTEHIIMPKYJIS, IIKAJIa HOHHYCa KOTOPOTO
umeer 10 memenmit. [lpm sTom ObUTH TONydeHO 3HaueHWe MIMHBI [ = 22,7 mMm. UeMmy paBHa WHCTpYMCHTAaJbHAs
MOTPEIIHOCTh U3MEepEHHs?

o R o o
3. Pa,I[I/IYCLI JABYX IIJIAHET OJWHAKOBOU INIOTHOCTHU OTHOCATCS KakK R_l = 3 . Hailitu oTHOmIeHUE YCKOpCHUHA CBO60,I[H01"0
2

MaJICHUS U Ha MTOBEPXHOCTH STUX IUIAHET.
4. Jla maremaTth4eckux MasTHuka Maccamu m; = 0,1 kxr u m, = 0,05 kr coBepIIAIOT T'aAPMOHHYECKHE KOJCOAHHUSI C

N o1
nepuogamu T; = 1 cu T, = 2 c. HaliTu oTHOILIIEHWE JITMH UX HUTEH 1_1
2

5. Tlox mefictBuem Momenrta cwibl 100 H-M, MaxoBHK, HpeacTaBIAONMA COO0H OXHOPOIHBIM AMCK Maccod 20 kr u
paauycoM 1 M, mproOpeTaeT yriioBoe YCKOPEHUE paBHOE .

6. B nByX 0IMHAaKOBBIX OaJUIOHAX HAXOJMTCS KMCIOPOJ O/ NaBieHueM 3 at™ u 5 atM. CHavasa oba OaiioHa COeAMHHIIIH
MEXay co00il M BBIDOBHSJIM JAaBIEHHE B HHUX IIPU TOCTOSHHOW TeMmmeparype 1, a 3aTeM TeMIepaTypy MeJUIeHHO
YMEHBIIMIH B 2 pa3a, o0lee AaBiIeHUe B OaJUIOHAX CTAlIo PaBHBIM ___.

7. JlBa mnpyxuHHbIX MasTHuHKa Maccamud my; = 0,01 xr u m, = 0,02 Kr coBepImIalOT TapMOHHMYECKHE KOJIeOaHUSI C
Ky
ky'
8. TIpyXuHHBIA C MACCONH M M KECTKOCTHIO MPYKUHBI K coBepiaeT konebanus ¢ mepuoaom T . Uemy Gyaer paBeH mepHo.

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

KosiebaHuH, eclTi Maccy YMEHBITUTH B 4 paza?

2.3.2 Tlpumepsbl 3aaHmii. 2 cemecTp

1. Ha ywacTtke HEOTHOPOIHOW Ienw, coaepxaieid conpoTuBieHus Ry = 3 Om, R, =9 Om u ucrounuk ¢ DJIC € = 6 B,

BHYTPEHHEE COIIPOTHUBJICHUE KOTOpPOro peHeOpEKUMO Maio, Te4yeT TOK I=14
A R N £ Ry B
{1
1

IIpu 3TOM pa3HOCTH MOTEHIMAJIOB MEKY TOUKaMU A u B paBHa

2. DBarapes 3amkHyTa Ha peocTaT. [Ipu yBeIMUeHNUN CONPOTUBIICHUS PEOCTaTa B 4 pa3a HAIIPSHKCHUE HAa HEM YBEJIMYMBACTCS
¢ 2 B 5o 4 B. IIpu atom D/IC Garapeu paBHa .




ToueuHslif 3apsq g CO3MAaeT B OKPYKAIOIIEM IIPOCTPAHCTBE 3IIEKTPOCTATHYECKOE II0JIe, MOMAYIh HAMPSKCHHOCTH

2 B
KOTOPOTO 3aBHCHUT OT PACCTOAHHS 710 3apsiia 10 3aKoHy E = — —. UeMy paBHa pasHOCTb IOTCHIHATIOB ¢, — (5 MEXKIY
M

TOYKaMHU A ¥ BHaXOSIIIUMUCS OT 3apsiia Ha PacCTOSHUSX Ty = 1 MU 75 = 2 M COOTBETCTBEHHO?

4. Tlo ToHKOMY IIPOBOIY TeueT TOK /. IHAYKIMs MarHUTHOTO TIOJIS B IEHTPE MOIYKOJIbIIA pagiycoM R paBHa
I
0

5. Dnektpon 3apsyioM —e, o0nanas KMHETHYECKOW JHEprHed, paBHOM Ej , IBIKETCS MO OKPYKHOCTH B OJHOPOJHOM
MarHMTHOM IOJI€ ¢ MHAYKUMEN B. Paanyc OKpyKHOCTH IIpH 3TOM paBeH /

6. KonebaTtempHbIi KOHTYp nMeeT eMKOCTh | MK® n maaykTHBHOCTE 100 MK H. KakoMy yCcIOBHIO JOTKHO YIOBIETBOPSTH
COIPOTHUBJICHHE KOHTYpa, YTOOBI B HEM MOTJIM IPOUCXOIUTH 3aTyXarolie TapMOHUYECKHE KOJIeOaHus?

7. Conenonn mmuHOM [ = 1M, nuamerp KOTOPOTO Mall MO CpaBHEHHIO ¢ ero muuHO#, mmeer N = 1000 BHUTKOB.
Hanps:keHHOCTh MArHUTHOTO 110JI1 BHYTPHU COJIEHOUJIA, €CIIU 110 HEMY IIPOXOIUT ToK [ = 2 A, paBHa

8. PaccrosHue Mexay coceTHUMH MakCHMyMaMH IIpU JUIMHE CBETOBOI BOJIHBI, paBHOU A, B onbiTe FOHra paBuo 0.1 MMm.
Yemy Oyaer paBHO pacCTOSHHE MEX/Y BTOPBIM M Y€TBEPTHIM MaKCUMYMOM IIpHU JUTMHE BOJIHBI 217

9. B omsrte FOHra paccrosiane Mexay memsiMia 1 MM, pacCTOSTHAE OT HICTOYHHKOB JI0 9KpaHa 3 M, IIMPHHA II0JI0C Ha SKpaHe
1,5 mm. Haiitu nnmuHy CBETOBOM BOJIHBI.

10. Yemy paBHa mOCTOSHHAS TU(PPAKIUOHHON peméTKy, ecii Ha 1 MM e€ nnmuHb conepxkurcs 200 mrpuxoB?

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

12. Dueprus (OTOHA, COOTBETCTBYIOMAs KpacHOM rpanuie potodddekra, as kanus pasna 7,2 - 1071° . Onpenenute
MaKCHMaJIbHYI0 KHHETHYECKYIO SHEPTHI0 (POTORIEKTPOHOB, €CJIM HA METaUl MaJaeT CBET, JHEPrHsi (POTOHOB KOTOPOTO
pasna 10718 Tk

OIIK-1.3. [Mpumensier | OOyuyarommiics BiageeT:

€CTCCTBCHHOHAYYHBIC METOABI | HAaBbIKAMU TMPUMEHCHUSA MCTOJO0B TCOPECTUUYCCKOIO M ISKCICPUMCHTAJIBHOI'O HCCIICIOBaHUSA
TEOPETUIECKOTO U | ¢usnueckux OOBEKTOB, IPOLECCOB U SBJICHUH, HaBBIKAMH IPOBEACHHUA (QHU3MYECKUX
SKCIIEPUMEHTAIEHOTO 9KCIIEPUMEHTOB TI0 3aJaHHON METOAMKE 1 00pabaThIBaTh UX PE3yJIbTaThl

HCCIICIOBAHUS 00BEKTOB,

MMpO1ECCOB, ﬂBHeHHﬁ, IpOBOAUT
OKCIICPUMCHTBI 10 SaZ[aHHOﬁ
METOOUKE n AHAJIM3UpyeT

pe3yIIbTaTh
2.3.3 llpumepsi 3agannii. 1 cemecTp

1.  Ilpu u3sMepeHUM IJIMHBI Tesla OBIIM ONpEIesIeHBI CllydaiHasi MOTpeInHocTh Ax,, = 4 MM | NpUOOpHas MOTPEIIHOCTh
Ax,, = 3 Mm. UeMmy 1Ipu 9TOM paBHa MOJYIIMPUHA TOBEPUTENBHOTO BEPOSITHOCTU MHTEPBANA?

2. Tlpu m3amepeHunu nuaMeTpa mapuka 010 mpoBeaeHo 3 u3Mepenus. [Ipu aToM ObUTH ToNTyYeHbl 3 3HAYCHUS IMHBL ~ dq =
0,9mm, d, = 1,1mm 1 d3 = 1,0MM. UeMy npuOIH3UTEEHO PaBHA CPEAHSS KBapaTHIHAS OMINOKA H3MEPECHUH?

3. Ilpwm u3mepeHun JUIMHBI IpeiMeTa ObIIo TPoBeIeHO 5 n3Mepenuil. [Ipu 3ToM ObIIH oTydeHs! 3 3HAYeHUsI JUIMHBL [ =
8,1mm, I, = 8,0mm, I3 =8,0 mm, [, = 8,0 MM u lg = 7,9MMm. UeMy npHOIM3UTENIFHO paBHA CpeTHsS KBaJpaTHIHAsS
omunOKa u3MepeHuii?

4. Bo ckoIbKO pa3 U3MEHHUTCS] YCKOPEHHEe CBOOOIHOTO Ma/IeHHsI, €CIIM YAAIUTHCS OT HOBEPXHOCTH 3€MIIH Ha pacCTOsSHHUE,
paBHOe paauycy 3emin?

5. Ilepnox MaremMaTHyecKOro MasiTHHUKA Ha MOBEPXHOCTH 3eMin paBeH 4 c¢. KakuM OynieT nepron 3Toro MasiTHAKA, €CIN
€ro MOMECTHUTH B JIU(T, KOTOPBI IBMKETCSI BHU3 € ycKopeHueMm 0,84 g?

6. OpHopoaHblii auck Maccel m = 1 kr u paauyca R = 1 M KatuTcs Mo TOPU3OHTAIBHOW MOBEPXHOCTH CO CKOPOCTBHIO
V =1 m/c 6e3 mpockanb3biBaHUs. HaliiuTe KHHETHYECKYIO SHEPTHUIO ATOTO JHCKA.

7. 1lapux nuamerpoM d, IBMKETCS B KHJIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO U, TIPH 3TOM Ha HETro JEHCTBYET CHJIa BS3KOTO
Tpenus F. Uemy OyJer paBHa 3Ta CHJIa, €CIIH 3TOT K€ MIapHK OyIeT BUraThCs B )KUAKOCTH C BI3KOCTBIO 27] CO CKOPOCTHIO
%2
3

8. TI'pysuk maccel m = 1 kr coBepiiaeT cOOCTBEHHBIE 3aTyXalollUe KoJIeOaHWs Ha IMpPYKUHKE XKECTKOCTH Kk = 2 % o

sakony x(t) = Aexp(—pt) cos (wt + %) , e A=0,01m, B=0,1c!, w=2c?!. Haitru norapupmudeckuii

JACKPEMCHT 3aTyXaHU4.

2.3.4 TIpuMmepsl 3a1aHuii. 2 ceMecTp




1. K 3neKTquec1<oﬁ CXEMC, COCTOﬂHlCﬁ 13 IBYX PE3UCTOPOB U UICTOUYHHKA TOKA, MOAKIIOYCHBI ABa UACAJIbHBIX BOJIBTMETPA.

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

2. UYemy paBHO compoTuBIeHHe e, ecn R, = 1 Om, R, = 3 Om, R, = 1 Om? — R, R, -

3. ManeHpKkuil MIapyuK UMeeT 3apsij ¢ U CO3/aeT B TOUKE, HAXOMsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
MoJIe HAIpPSHKEHHOCTHIO, paBHOI mo mMoaymo E. Illapuk NOMOMHUTENBHO 3apsiAMiIM U €ro 3apsj cTal paBeH 2q. UYemy
CTaja paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHYIECKOTO MO ATOTO MAPHKa B TOUYKE Ha PACCTOSHUM 27 0T HETO?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepkut N BHUTKOB, 1O Hel
MPOTEKaeT TOK, CHJIOW [, MpW STOM MarHMUTHas WHAYKIMSA B IIEHTPE TaKkoW KaTymKd paBHa B,. Uemy Oyzer paBHa
MarHuTHas UHAYKLUS B [IEHTPE KATYIIKU, €CIIU YBEJIUUNUTh KOJIMYECTBO BUTKOB B HEeH B 2 pasa, a TOK, IPOTEKAIOIIUI B
Hell yMeHBIINTS B 2 paza?

5. 3apspkeHHas 9acTHIA JBIDKETCS B OJHOPOAHOM MAarHUTHOM IIOJIE IO OKPYXHOCTH, paguyca R. B HEKOTOpbIi MOMEHT
BPEMEHH HMHAYKIHMIO MarHUTHOTO MOJS YMEHbIIMIM B 3 pasza. KakoB cranm pamuyc OKpy>KHOCTH, IO KOTOPOH crana
JBUTATHCS dacTHHA?

6. KosebaTenbHblii KOHTYp MMEET JTOOPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBLHO YMEHBIIAETCS
SHEPTUsI BEIHYXICHHBIX KOJICOaHNH B TAKOM KOHTYpE 3a eproa?

v
7. I[Ba QJICKTPOHA BpallaroTCs B OAHOPOJAHOM MArHUTHOM IIOJIC. Ecmm nx CKOPOCTH OTHOCATCA KaK v—l = 2, TO OTHOIICHHUC
2

R
UX paJinyCcoOB BpPAICHHS R—: paBHO

8. Kak m3MmeHuTCs paccrosiHME MeXIy HHTep(EepeHLUUOHHBIMU NonocamMu B ombiTe KOHra, ecim paccTOsSHUE MEXIY
9KpaHaMH YBEJIUYUTH B 2 pa3a?

9. B ombite FOHra mivna Bosiuel u3Menunach ¢ 600 um Ha 400 HM. Kak u3MeHMIaCh IIMPHHA TI0JIOC Ha 3KpaHe?

10. Tlepuon audpakunonHoN pemietkd paBeH d. Kak HM3MEHHTCS pPacCTOSIHUE MEXIy TIIABHBIMH MaKCHMyMaMHd TIpH
qudpakuuy cBeta Ha AWQPPAKIHOHHOW pelleTKe MpH HeOONbIIMX yriax AU(PaKLIUH, €CId MepHoJ] IU(paKIMOHHON
perreTku OyaeT paBeH 2d, a MOJOKEHUE MEXKIY PELICTKOH H SKPAaHOM HEe U3MEHHTCA?

11. Kak u3MeHHJIach TeMIlepaTypa YepHOIo Tela, €CJH JJIMHA BOJIHBI, COOTBETCTBYIOIIAS MaKCHUMyMy €ro CIEKTpajJbHON
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

12. Kak Obuta M3MEHEHa 4acTOTa CBETa, €CJIM MaKCHMMaJlbHasi CKOPOCTB AJIEKTPOHOB mpu (otodddexre Bo3pocna B 3 paza?
PaboToii BEIX0Ja DJIEKTPOHOB M3 MeTaJlia IpeHeOpeyb.

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

1. Cucrema otcuera. [Ipoiinennslii myTh U nepeMelieHne. Panuyc BEKTOp, BEKTOP CKOPOCTH, BEKTOpP YCKOPEHHS U CBSI3b

MCKAY HUMHU. CpCZ[HSISI CKOPOCTb U CpEAHEC YCKOPCHUC. TanrennuanbHOE U HOPpMaJIbHOC YCKOPCHUSA U UX CBA3b CO CKOPOCTHIO.

2. JIBM)KeHHe YaCTHILIBI [0 OKPY>KHOCTH. BEKTOpHI yrita moBopoTa, yriioBoili CKOPOCTH U YIJIOBOTO ycKopeHus. CBsi3b MEXKIY

YTJIOBBIMHU U JIMHEHWHBIMH BEIMYMHAMM.

3. Iepesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH HetotoHa. Tlonsitue cuibl. Crioxxenue cuil. Tperidl 3aKOoH

HrroToHa. rpaHI/I[H)I MMPUMEHUMOCTHU KITACCUIECKOT'O croco0a onucaHust JABHXXCHUSA YaCTHII.

CHJIBI.

4, OcHOBHBIE CHJIBI B MEXAHUKE: CHJIBI BCEMHPHOTO TATOTCHHA, CHIIBI TPEHUA CKOJIBKCHUA, CHUJIBI COIPOTHUBJICHUS, YIIPYTHUC

. 3aKOH M3MEHEHHUS U COXpaHCHH UMITYyJIbCa MEXaHUYECKOH CHCTEMEI.

. L[eHTp Macc. OCHOBHOH 3aKOH MOCTYyHaTCJIbHOI'O ABUKEHUA LHEHTPA MaccC.

. ypaBHGHI/IG JABUXKCHUS TCJIa HepeMCHHOﬁ MacCCHI.

. 3aKOH M3MEHCHHUS KHHETUYSCKOM OHEPIruu CUCTCMBI. Pabora u MOIITHOCTb.

. KOHCCpBaTI/IBHLIC (HOTGHL[I/IEU'II)HLIC) 1 HCKOHCCPBATHUBHBIC CUJIBI. HOTCHHI/IaHLHaH OHEPrus. CBs13b MCKAY HOTGHHI/I&J’IBHOﬁ

o0 ~N OOl
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SHEpPrueil U CUJIoH.

10. 3akoH U3MEHEHHUSI U COXPAHEHHUS TTOJTHON MEXaHUYECKOW SHEPTHU CUCTEMBI.
11. MoMeHT UMITylIbCa MAaTEpHaTbHOM TOYKH. MOMEHT HMITyJlbCca MEXaHHYECKOW cHUCTeMbl. MOMEHT CHibl. MOMEHT

HUMITYJIbCa U MOMCHT CUJIbl OTHOCHUTEIIBHO OCH.

12. 3akoH U3MEHEHHUS U COXPAHEHHsI MOMEHTA UMITYJIbCa MEXaHUUECKOIl CUCTEMBI.
13. IlenTpanbHOE CTOJIKHOBEHHE ABYX YacTHIl. AOCOIIOTHO YIpPyroe M abCONIOTHO HEYIpyroe crojkHoBeHue. CKOpOCTH

YJacCTHIl IOCJIC CTOJIKHOBCHUSA.

14. OCHOBHO 3aKOH BpalaTCJIbHOI'O ABUKCHUSA TBEPAOI'O T€Ia BOKPYT HeHOﬂBH)KHOﬁ OCH.




15. Onpenenenne moment unepunn. Teopema Illteiinepa.

16. MOMEHT MHEPIMU TOHKOTO CTEP>KHS OTHOCHTEIILHO OCH, IIEPIICHNKYIJISIPHON CTEPXKHIO.

17. MOMEHT MHEepIMH OJTHOPOIHOI'O IMCKA, OTHOCUTEJILHO OCH, NEPHIEHIMKYIISIPHON INIOCKOCTH JIMCKA U IPOXO/sIIEH uepes
€ro ILEHTP.

18. MoOMEHT HHEPIIMU OXHOPOAHOTO MIapa, OTHOCUTEIBHO OCH, IIPOXOSIICH Yepe3 ero LIEeHTP.

19. Kunernueckas 3Heprys BpalaTeIbHOTO ABI)KEHHS TBEPIOTO Tea.

20. UneanpHas xunkocts. CTallmoHApHOE TEUEHHE HICAbHON KUAKOCTH. Y paBHeHne bepHymn. Bsskas sxuaxocts. Cribl
BHYTPEHHETO TPEHUSI.

21. llpuamun otHocuTenbHOCTH [ammmes. [IpeoOpasoBanus [ammres. [IpMHINT OTHOCHTEIBHOCTH B PEIATHBUCTCKOMN
Mmexanuke. [IpeobpasoBanus JlopeHna st KOOPIUHAT U BPEMEHH U UX CIEICTBUSL.

22. PensruBuctckuil umnyisc. [loiHas sHeprust yacTuubl. JJMHAMUYECKHE U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pH3HKE.

23. ledopmanust mpomosbHOTO pacTsbkeHust (ckaTus) TBepiaoro Teia. HanpspkeHue. OTHOCHTENBHOE —YAJIMHEHHE.
Koappunuent ynpyroctu. Moayns FOnra. 3akon I'yka mis pactsoxenus (cxarusi). Jedopmanus casura TBepaoro Tedia.

24. OnpeneneHue KoseOaHMH B MEXaHWYECKOM cucreMme. [ apMoHMYeckue KojieOaHUs. YpaBHEHHE TIapMOHHYECKHX
KosieOaHMi U ero pemeHue. ['eoMeTpuueckas HHTEpIPETALHs TAPMOHUYECKUX KOJIeOaHHH.

25. @opmyna CIOXKECHUS ABYX TAPMOHUIECKUX KOICOaHUH.

26. IIpy>XuHHBIA 1 MaTeMaTHYECKI MasTHHKH.

27. ®u3ndecknii MasiTHUK.

28. YpaBHEHHE 3aTyXaroOIMNX TAPMOHIYECKIX KOJICOaHUH 1 €ro perieHne. Y CIOBHE CYIIECTBOBAHMS 3aTYXAIONINX KOJICOaHHH.
XapakTEepUCTHKN 3aTyXaloIuX KojeOaHMil: yacTtoTa, nepuox, Ko3(QGHUINCHT 3aTyXaHHsI, JOTapU(PMUIECKIA JEKPEMEHT 3aTyXaHUs,
IIOOPOTHOCTE.

29. YpaBHEHUE BBIHYK/ICHHBIX KOJICOAHHUH 1MOJI IeHCTBHEM TI'apMOHMYECKU M3MEHSIONICHCS BHEIITHEH CHUIIBI M €r0 PeLIeHUe.

30. SIBnenue pe3oHaHca. PesoHaHcHas yacrora.

31. BonnoBele amwxenust. [Tnockas cuHyconaibpHas BojHa. berymue u cros4yue BoiaHbl. YacToTa, JiMHA BOJIHBI, BOJHOBOI
BEKTOp, (ha30Bast CKOPOCTb.

32. Ilpeamer TepMonuHamMuKU. OCHOBHBIE TOHSATHS W OMNpEAEICHHs TEPMOJMHAMUKM  (MaKpOCKOIMYECKas CHUCTeMa,
BHYTPEHHHUE U BHEIIHUE IapaMeTphl, COCTOSHUE, paBHOBECHE, PABHOBECHBIC U HEPAaBHOBECHBIE COCTOSHUS, MPOLIECC, PABHOBECHBIC U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. Ob6uiee Havyano TepMoagHAMHKN. [IoHATHE SMIMPUIECKON TEMIIEPATyPBHI.

34. OCHOBHBIE NOJIOKCHHSI KHHETHIECKOW TEOPUH MJICalIbHOTO Ta3a. Y paBHEHNE KHHETHUECKOI TEOPUH T'a30B IS IaBICHHS.

35. Pacnpenenenne sHEPTUHM MOJIEKYJI TI0 CTETICHSIM CBOOO/IBI.

36. 3akoH MakcBeIa 0 pacrpeaeIeHnI MOJIEKYJI HI€aIbHOTO Ta3a 110 CKOPOCTSM M SHEPTHSAM TEIIOBOTO ABHKEHHS.

37. bapomerpuueckas popmyna. Pactipenenenue bonbimana.

38. BuyTpeHHsss 2Heprus TepMoanHaMuueckoil cucrembl. [lepoe Hawano TtepmoguHamuku. Popmyna s pabOTHI
uzeanabHoro rasa. I'paguueckoe npeacrapiaeHne padoOThI rasa.

39. TennoeMKOCTh TePMOAMHAMUYECKON CHCTEMBL. Y IelibHAsl U MOJISIPHAs! TEIUIOEMKOCTH. TeIIoeMKOCTh B H30XOPUYECKOM
1 1300apHUUeCcKOM IIpoIieccax U CBsSI3b MEXAYy HUMHU. BHYTpeHHss sHeprus uaeaJbHOro rasa.

40. Anrabaruueckuii mporiecc U ero ypasHenue. Pabora ra3a npu agnadaTiyeckoM nporecce.

41. TTommuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VneanbHBIA W peaNbHBIA Ta3bl. YpaBHeHHs MenzaeneeBa-Knanelipona u Ban-mep-Baanpca. BryTpeHHss 3Heprus
peanpHOro rasa.

43. Bropoe Ha4yaj0 TEpMOJMHAMUKH B Pa3IMUHBIX (OPMYIHPOBKaX.

44. Obpatumble 1 HeoOpaTtnmble mporecchl. [lonsrue sHTpormu. CpoiictBa 3HTponuu. PopMynnpoBKa BTOPOro Havaja
TEPMOAWHAMHMKH C HCIIOJIb30BaHUEM NMOHATHA dHTponuu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. Temnobie Maruabl. KITJ] TemaoBo# MaInHbL.

47. Tuxn Kapno. KIT/] muxia Kapro. Teopema KapHo.

48. CraTUCTHYECKUH CMBICI SHTPOIHH.

2 cemecTp

1. DmexTpuueckue 3apsiel M UX cBoWcTBa. 3akoH Kynona. HanpspkeHHOCTH aneKTpocTatmueckoro moist. [IpuHimn
CYNEPIO3ULINH IIEKTPOCTATHUECKUX TONEH.

2. Teopema I'aycca i1 S7IEKTPOCTATHYECKOTO TOJIS B BaAKyyMe.

3. [Ipumenenne Teopemsl ['aycca k pacyeTy HEKOTOPBIX JIEKTPOCTATHUECKHX I0JEH B BaKyyMe.

4. Ilupkynsamus BeKTOpa HANPSDKEHHOCTH — AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o wupkymsun. IloreHmman
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIMANA M HATIPSHKEHHOCTH.

5. DnexTpudeckuit aumoik. [lone aumoss.

6. duanextpuku. [lonsipuzanus Tu31eKTpUKkoB. Bekrop mossipuzanuu. HanpspkeHHOCTb 0SS B IMAJIEKTPHUKE.

7. DnexTpudeckoe cMemeHue. Teopema [aycca i BeKTOpa AIEKTPHYECKOTO CMEIICHHSI.

8. YcroBust Ha rpaHuIe pasjena AByX AUDJICKTPHUECKUX CPel.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIE.

10. DnekTpuyeckast eMKOCTh yeAMHEHHOTO NMPOBOJAHNKA. KoHmeHCcaTOphl. DJIEKTPOEMKOCTh KOHJEHCATOpa.

11. DHeprus cuctemsl 3aps10B, yeAMHEHHOTO MTPOBOAHUKA U KOH/IEHCATOPa. DHEPTHs 3JIEKTPOCTATHIECKOTO TTOJIS.

12. DneKkTpu4ecKuii TOK, CHIIa M TUNIOTHOCTB TOKA.

13. 3akon Oma. ConpoTHBieHHE TPOBOAHMKOB. PaboTa n MomHocTh. 3akoH Jxoysa-Jlenna.

14. CropoHHHE CHIIBL. DIEKTPOABIKYILAS CHJIa U HanpsbkeHHe. 3akoH OMa 1l HEOZHOPOJHOTO y4acTKa LeTH.

15. Ipasuna Kupxroda mist pa3BeTBICHHBIX IIETICH.



16
17
18

. DIEeKTpONnpoBoAHOCTh MeTamioB. Hocutenu Toka B MeTayuiax. HerocTaTo4HOCTB KIacCU4ECKOI! 2IeKTPOHHON TEOpUH.
. DIEKTpUYECKUIl TOK B BaKyyMe. TepMO3IeKTpOHHAS SMUCCHUSL.
. YpoBenb ®PepMu. DIeMEHThl 30HHOM TEOPHM KPHUCTAIIOB. 30HHAs CTPYKTypa DHEPreTHYECKOIO CIEKTPa AJIEKTPOHOB

TBEpAOTO TCa.

19

. MarauTHOE TONIe W €ro XapakTepucTukd. MarnutHas wHAOyKnws. 3akoH buo-Caapa-Jlammaca. MarHuTHOE Iole

IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenna.

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

LUPKYJIISIIA
28

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

TeopeMa 0 HUPKYIAUUHA BEKTOpAa MATHUTHOW MHYKIIHH.

IToTok BexkTOpa MarHuTHOM MHAYKIMU. Teopema ['aycca a1 BEKTOpa MarHUTHON MHTYKIUH.

MarHuTHO€ I0JIE COJIEHOUA U TOPOHIA.

PaboTa o nepemenieHu0 MPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

OHeprust MarHUTHOT'O TIOJIA.

MarsuTtHoOe IoJje B BellecTse. SIBneHre HaMarHuuuBaHus. BekTop HAMarHU4EeHHOCTH.

BexTop MarHUTHOM MHAYKIMU B BEILIECTBE.

HanpskeHHOCTP MarHMTHOrO mosis.  MarHutHas BOCHPUUMYHUBOCTE M MAarHUTHas IPOHHUIIaeMOCTh. Teopema o
U U711 BEKTOPa HANPSDKEHHOCTH MarHUTHOTO TOJIS.

. YCIoBHs JUI1 MarHUTHOTO TI0JIS1 Ha TPaHMILIE Pa3/elia IByX MarHETHKOB.

JmaMaraeTky u napamarsetuku. @eppomMarHeTuky u ux cBoiictra. [Ipupona heppomaraerusma.

SIBreHME 3IEKTPOMArHUTHONW MHAYKIMHU. 3akoH Dapajies 1 ero BEIBOJ M3 3aKOHA COXPAHEHHS SHEPTHU.

WNHAyKTUBHOCTB KOHTYpA. SIBJI€HHE CAMOMHIYKIIUH.

Toku npu pa3MBIKaHWU ¥ 3aMBIKaHHU 1iend. B3anmuas uaayknus. Teopema B3aMMHOCTH.

Buxpesoe anextpudeckoe none. Tok cMenieHus.

YpaBHeHus Makcsesa 15 3JIEKTPOMarHUTHOTO IOJIA.

KoneGarenbHblil KOHTYp. YpaBHEHHE KOJIEOAaHUH B KOJIEOATEILHOM KOHTYPE M €r0 PeLIeHHe.

BeIHYXIeHHBIE 3JIeKTpUUECKUe KojiebaHus B KosieOaTeIbHOM KOHTYpe. SIBJIeHHe pe3oHaHca.

IlepemMeHHBIH 3J1€KTpUUECKU TOK. MOIHOCTE, BbIAEIsAEMAas B LIEIIU IIEPEMEHHOr0 ToKa. JlelcTByoIue 3HaYeHNs TOKa U

HaIPSHKECHUS.

38
IlotiTrHTA.
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40
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. DJeKTpoMarHuTHeIe BONHBL. Ju(depeHnnanbHoe ypaBHEHHE 3IIEKTPOMArHUTHOM BOJIHBI W €ro peuieHue. Bekrop

. CeToBbl€ JyuH. 3aKOHBI reoMeTpuueckoi ontuku. [punuun depma.
. leatpupoBanHble onTHyeckre cucteMsl. JIna3sl. @opmyia ToHkoi nuH3EL. [locTpoeHne n300pakeHni B TNH3aX.
. KorepeHTHOCTE 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MIHTepdepeHms cBeTa. Y ClIoBHEe MAaKCHMyMOB U MHHUMYMOB.

Mertonpl HaOMOACHNS UHTEPPEPCHIINHU CBETA.

42
43
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45
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. MHTepdepeHnns cBeTa B TOHKHX IUICHKAX U IIACTHHKAX.

. Konbuia Herotona.

. Audpakiys cBeToBbIX BOIH. Metoj 30H Openernsi.

. Audpakuust Openens Ha KpyriioMm oTBepcTHu 1 aucke. Crupanb OpeHes.

. Hudpaxius @payrrodepa Ha O HOH mICTH.

. Audpakius Opaynrodepa Ha TUPPaKIIMOHHOMN peLieTKe.

. Aucnepeust cBeTa. DNEKTPOHHAS TEOPHS AUCTIEPCHH.

. EcrectBennpIif 1 momsipu3oBaHHBINA cBeT. [lomspuzanms cBeTa NpH OTPaKEHWH W TPEIOMIICHWM Ha TpaHUIE JABYX

JAUBJICKTPUKOB.
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58.
59.
60.
61.

62

[Monspusanus cBeTa Npu NPOXOKAECHUH Y€PE3 AHU30TPOIHBIE KPUCTAILIBL.

TennoBoe U3IydeHNE U €r0 XapaKTEPUCTHKH.

3aKoHBI TEIJIOBOTO U3Ny4deHus (3akoHbl Kupxroga, Credpana — bonsrmana, Buna, popmynsr Penes-/Ixunca u [Tnanka).
doroadppext. 3akonsl HoToddhderra U UX 00BICHEHNE C TOYKHU 3PEHHUS] KBAHTOBOW TEOPHH CBETA.

D¢ dext KoMnToHa 1 ero syieMeHTapHasi TEOPHSI.

Pa3ButHe npeacraBieHuit 0 CTpOEHUH aToMa. bopoBckas Teopus BOJOPOI0N0J00HOTO aToMa.
KoprryckynsapHO-BOTHOBOW dyann3M CBOWCTB BellecTBa. Bomusl e bpoitns u ux cBoiicTra.

CooTHoluleHue HeonpeeneHHocTel [ eiizenoepra.

BonHoBas ¢GyHKIMA U €e CTAaTUCTUYECKUHA CMBICIL.

Oo61ee ypasuenue llpenunrepa. Ypasuenue lllpenunrepa st CTalMOHAPHBIX COCTOSTHHUM.

YacTuia B 0THOMEPHOM MOTEHIIUATBLHOU SIME.

[IpoxoxneHne yacTuiei MOTeHIUAIBHOTO O6apbepa.

. Bomoponmononobusie  aromel. DHepretndeckne ypoBHH. lloTeHnmansl Bo3OyxJaeHHs M HOHM3anuu. CIEKTpHI

BOJIOPOJIOTIOTOOHBIX aTOMOB.

63

. HepaznuanmocTs 0AMHAKOBBIX YacTHUIl B KBaHTOBOM MexaHuke. [Tpunin [aymn. CTpykTypa SHEpreTH4ecKuX ypOBHEH B

MHOTOJJIEKTPOHHBIX aTOMax.
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. Tunsl cBsI3el 371€KTPOHOB B aTOMax.

. Monekyna Bogopoaa. duznueckas npupojia XuMU4eckoi cBsi3u. loHHas M KOBaJIGHTHAsI CBS3H.

. DJIEKTpOHHBIE, KOJieOaTeIbHbIE U BpallaTeIbHBIE COCTOSIHUS MHOTOATOMHBIX MOJIEKYJ. MOJIEKYISIpHBIE CTIEKTPHI.

. DJIeMeHThl KBAHTOBOW TEOPWUH H3IyUeHHUs. BBIHYXIEHHOE W CIIOHTAaHHOE W3NMydeHue (GoToHOB. [IpuHIMT paboOTHI

KBAaHTOBOI'O Ir€HEpaTopa.

68
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. Ctpoenue atoMHoro siipa. Mojaenu siipa. SnepHeie peakiun. 3aKOHBI COXPAHEHUS B SIICPHBIX PEAKIIUSX.
. PagnoaktuBHbIe ipeBpaineHus saep. Peakuus spepaoro nenenus. LlenmHas peakuus aeneHus. SInepHbIA peakTop.
. DIeMEeHTapHBIC YaCTHIIBI X UX B3aUMOICHCTBUSI.

3. MeToauyeckue MaTepUaJibl, ONpeesole MPpoueaypy 1 KpuTepun olleHNnBaHUS

copMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH



Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BBIIOJHEHHIO TECTOBBIX 3aaHUM

- OIICHKa «OTJIMYHO» BBICTABIIACTCS OOYYaIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot oburero o0bEMa 3aJaHHBIX BOIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIISICTCS 00yUYaIONIEMYCsl, €CTH KOJTHMYECTBO MIPABIIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEIBLHO» BBICTABIIACTCS OOYJAIOMIEMYCs, €CJIH KOJMYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero oobEMa 3a1aHHBIX BOTIPOCOB,;

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi OneHOK M0 pe3yJbTaTaM BbINIOJIHEHUS 3aIaHU

«OTIANYHO/32a4TEHO» — CTABUTCS 32 paOOTY, BHIIIOJHEHHYIO MTOJIHOCTBIO 0€3 OIMOOK U HEJJIOYECTOB.

«Xopo1io/3a4TeH0» — CTAaBUTCS 32 PadOTy, BHIMOIHEHHYIO MTOJIHOCTHIO, HO MPH HAIMYUM B HEll He Ooliee
OJTHOY HEerpyOoii OIMOKY U OJTHOTO HeJloueTa, He 0oJiee TPEeX HEJ0UYECTOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTaBUTCA 32 padOTy, €ciu 00yJyaroUIuiicsl MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK JAOMYCTU HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oii M omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMMOKH U JBYX
HEJIOYETOB.

«HeynoBjieTBOpUTEJILHO/HE 3a4TE€HO» — CTAaBUTCA 3a PAa0bOTY, €CIM YHUCJIO OMMOOK W HEIOYETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «YyJJOBJICTBOPHTEIBHOY WM TPABUIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

Buowl owubox:

- 2pybOble OwubKU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0ay;
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HezpyOble OwUOKU: HeMOYHOCIU YOPMYTUPOBOK, onpedesleHuUll; HepayUOHAIbHbIL 8b100p X00a peuleHUs.

- He0ouembl.: HepayUOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCMU 8 POPMYTUPOBKe
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUL.

Kputepun ¢popMupoBaHusi OLIEHOK 0 324eTy (IK3aMEHY)

«OTJINYHO/32aUTEHO» — CTYACHT MPUOOpENT HEOOXOAMMBbIE YMEHHUS W HABBIKH, MPOIAEMOHCTPUPOBAI
HaBBIK MPAKTHUUYECKOTO MPUMEHEHHUS OJTYYEHHBIX 3HAaHUH, HE JOMYCTHJI JJOTMYECKHX M (PAKTUYECKUX OLIMOOK

«Xopo1o/3a4TeH0» — CTy/IeHT IpHUoOpes He0OXOAMMbIE YMEHUS U HaBBIKH, IPOJEMOHCTPUPOBAI HaBbIK
MPAKTUYECKOTO MPUMEHEHUS MOIy4YE€HHBIX 3HAHUH; TOMYCTUI HE3HAYUTEIbHbBIE OINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTYACHT JOMYCTHJI CYyIIECTBEHHbIE OLINOKHU.

«HeynoBJieTBOPUTEIBLHO/HE 324TEHO» — CTYJCHT JIEMOHCTPUPYET (parMeHTapHbIe 3HAHUS U3y4aeMOoro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OIINOKH.



