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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 IPOLUeaypY U KPUTEPHH OLIEHUBaHUS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMC)KyTO‘-IHOﬁ ATTCCTAllUN— OLICHUBAHHUC IMPOMCIKYTOUHBIX W OKOHYATCIILHBIX PE3YyJILTATOB

JUACIUIUINHE,

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

IUTAHUPYEMBIX  PE3yJIbTaTOB

OCBOCHU

®dopMbl IpoMeRyTOUHOMU aTTecTaun: sauem (1 cemecmp — ounoe obyuenue, 1 Kypc —3aournoe obyuenue),

akzamen (2 cemecmp- ounoe odyuenue, 1 Kypc — 3aounoe odyuenue).

[Tepeuens kKoMIEeTeHIINMA, (HOPMUPYEMBIX B IIPOIIECCE OCBOCHHUS TUCITUTUTMHEI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOI[ WHAWKATOpa JOCTUKCHUA 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 JJIS

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 TUCIUIITINHE

O1neHOYHEIS
MaTepHalbl
(cemectp 1,2; kype 1)

OIIK-1.2. ITpuMeHsieT OCHOBHBIE MOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
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
3aJlaHHONl METOIMKE U  aHAIM3HpYeT
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 u| 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 1m1.2.3.3, I
2.34

HpOMe)KYTOLIHaSI aTrTeCTanus (3K3aMCH) IIpOBOAUTCH B OJIHOM 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) NPOBOJUTCS B OJHOU U3 CIEAYIOIUX (popM:

1) cobecenoBanue;

2) BeimonHenue 3ananuil B OMOC yHuBepcurera.



2. TunoBbie! KOHTPOJIbHbIE 32JAHUS HJIH HHbIE MATEPUAJIBI ISl OEHKH 3HAHUIA, yMEHHI,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETeHIM I

2.1 TunoBsble Bonmpockl (3a1aHusl) A5 OIIeHKN 3HAHNI B KayecTBe 00pPa30BaTeILHOTO pe3yJbTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHBIe | OOydJarOUIHIicCs 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IOHSATHUS U 3aKOHBI KIIACCHYECKOH M COBPEMEHHON (DM3MKH U MX POJIb B PELICHHI
HayK Ul pemieHus HPEeIMETHO- | MpeIMeTHO-TPOQMIBHBIX 33134

poGUIBHBIX 32724

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaisHBIM yCKOpEHHEM MaTepPHaIbHON TOUYKH Ha3BIBACTCS

a) COCTaBIISOIIAs BEKTOpPa YCKOPEHHUS, HalpaBlIeHHas [0 KacaTebHOM K TPAeKTOPUH MaTepHATBHOM TOUKH

b) mpousseneHne BeKTOPa YCKOPEHHUS Ha KOCHHYC YTJIa MEKIY BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) mpowM3BeIEeHUE MOAYJISA BEKTOpPA YCKOPEHUS HAa BEKTOP HOPMAJH K TPAEKTOPHH MaTEPHAIBHOM TOUKH

d) cocraBnsromas BEKTOpa YCKOPEHUs, HAlPABJIECHHAs BJIOJb MPSIMOH, MEPHEHANKYIAPHON KacaTeJIbHOW K TPaeKTOPHUU
MaTepuaibHON TOYKU

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PaluyC-BEKTOP MAaTEPUAILHON TOYKH

2. BekTopoMm yriioBoro nepeMelieH s MaTepuaibHOM TOUKH IPH €€ BPalleHUH OTHOCHTENILHO OCH Ha3bIBaeTCs
a) yrom, Ha KOTOPBI TOBEPHYIACH TOUKA, YMHOKCHHBIN Ha €TUHAYHBINA BEKTOD, HAMIPABICHHBIH B CTOPOHY BIKCHHS TOUKH
b) mnpousBenenue yria moBopoTa MaTepHAIBHOM TOUKH Ha SMHIUYIHBINA BEKTOP, 3a/IAf0NICH HAMPABICHHE OCH BPAIIICHUSL
C) JUIMHA YT OKPYXKHOCTH, 10 KOTOPO# MePEeMECTHIACH TOUKa
d) yron mexmy pammyc-BeKTOpaMH HAYAILHOTO M KOHEYHOTO MOJNOKEHHS TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePUAIbHOM TOUYKU

3. Kakoe yTBepkaeHHUE SIBIACTCS MPABUIBHOM U HanboJiee TOYHOH GopMyIUpOBKOH BTOpOro 3akoHa HeroToHa

a) JIro0oe Teao MOKOMTCS MM JBHXKETCS MPAMOIMHENHO, €CJIM HA HETO HE JEHCTBYIOT HUKAKHME CHJIBI WIIH JAEHCTBHE BCEX
CHJI CKOMIICHCHUPOBAHO

b) W3menenue ummyibca Tena paBHO PaBHOACHCTBYIOIICH BCEX CHII, ACHCTBYIONIMX HA HETO

C) B uHepumanbHOW crcTeMe OTCUYeTa MPOM3BECHUE MACChI Tella HA YCKOPEHHE €ro MOCTYNaTeIbHOrO JBHKEHHS PABHO
CyMMe BCEX CHJI, ACWCTBYIONIUX Ha TEIIO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEHHEe, MPHOOpEeTaeMoe TEIOM, PABHO MPOM3BEICHUIO JICHCTBYIOIIEH HA HEro
CHITBI HA MACCy Tella

e) B mo06oii cucteme oTcueTa CyMMa BCEX CHII JEUCTBYIOIUX HA TEJO, PABHA MPOU3BEACHUIO €r0 MACChl HA €r0 YCKOPEHUE

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AeHCTBYOLIAS HA TEIO

C) Macca Tea, BRIpaKeHHast B €IMHUALAX CHITbI (KHJIOTpaMM-CHIIa)

d) cua, gelicTBYIOAS Ha TEJO, BRIPAKEHHAS B €IMHHUIAX MACChl, KOTOPYIO U3MEPSIOT B MPOIIECCE B3BELIMBAHKS TEJIA HA
Becax

€) cuia, C KOTOPOM TeJo BCIEACTBHE MPHUTHKEHHS K 3eMile JeHCTBYET HA OIOpPY WM TOABEC, YAEPKUBAIONIYIO TEIO OT
CBOOOIHOTO MA/ICHUS

5. MOMEHTOM UMITyJIbCa MaTEePHUATbHOW TOYKH HA3hIBACTCS
a) CKaIsIpHOE MPOW3BEICHUE PAIyC-BEKTOPa MATEPHUATIbHON TOUYKU Ha €€ BEKTOP UMITYIIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHATBLHOM TOUKH HA €€ BEKTOP UMITYIIbCA
C) TPOM3BEACHHUE UMITYJIHCA MATCPHAIBLHOM TOUKH, Ha TUICUO CHITBI, ICHCTBYIOIICH Ha TOUKY
d) wuMmyIBC MaTepHUATBHOW TOYKY B JAHHBIH MOMEHT BPEMEHH
€) TNpOM3BEACHHE MACCHl MAaTEPHATBLHOM TOUKH Ha KBAJIPAT €€ PACCTOSHUS 0 OCH BPAILCHUS

6. SIBieHue pe3oHaHCA NPH BbIHYXKJICHHBIX FTAPMOHUYECKUX KOJIEOAHUSIX COCTOUT
a) B PE3KOM YMCHBINCHHM AMIUIATYIBI KOJNEOAHWI MpH NPUOIMKCHHM YaCTOTHI BHEIIHEH CHIIBI K HEKOTOPOMY ee
3HAYEHUIO, ONIPEAEIIAEMOMY CBOMCTBAMU CUCTEMBI
b) B pe3kom yBennueHNH aMILTUTYABI KOJIEOAHUI P MPUOIMKEHUN YaCTOTHI BHELITHEH CHUIIBI K HEKOTOPOMY €€ 3HAYEHHIO,
OIpeIeNIEMOMY CBOIICTBAMU CUCTEMBI

! TlpuBogaTcs THHOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NpEJHA3HAYEHHBIE JUIS IIPOBEJCHHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIEKAT AKTyaJH3aldd C YY4eTOM Da3BHTHS HAayKd, OOpa3oBaHUS, KYyJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil n mpenogaBaTes — pa3padOTINK OIIEHOYHBIX CPEJICTB.
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d)

€)

a)
b)
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d)
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b)
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€)

B PE3KOM YBEJIMYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHOJIVIKEHUH 4acTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
CBOOO/HBIX KoJIeOaHMi

B PE3KOM YMEHbBIICHUH 3aTyXaHMs KOJIeOaHWH NpH NPHOIMKEHUH 4YacTOThl BHEIIHEH CHWIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTyXaIOUIMX KOJIeOaHUH

B TIPEKpAIleHNH KoJieOaHU NP NPUOIMKEHNH YaCTOTHI BHEIITHEH CHIIBI K 4acTOTe CBOOOTHBIX KOJIeOaHuiH

7. DHTpomnHei B TepMOAMHAMHUKE Ha3bIBAeTCs (DYHKIUS COCTOSHUS TEPMOANHAMHIECKOI CHCTEMBI,

OECKOHEYHO Majloe H3MEHEHHE KOTOPOil B 0OpaTHMBIX IPOLeccaX PaBHO OTHOLICHHIO OECKOHEYHO Majloro KOJIMYECTBa
TeIUIa, NepeaaHHOT0 CUCTEME K TEMIIEpaType CHCTEMBI

OECKOHEYHO MaJloe M3MEHEHHE KOTOPOH B HEOOPAaTUMBIX IIPOLeccax PaBHO OTHOLICHHIO OECKOHEYHO MaJIoTO KOJIMYECTBA
TeIlIa, IePeIaHHOr0 CUCTEME K TEMIIEPATyPe CHCTEMBI

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

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCaX PABHO IPOU3BEICHHUIO OECKOHEYHO MAJIOT0 KOJIMYECTBA
TeIlIa, IePEeAaHHOro CUCTEME U TEMIIEpaTypbl CUCTEMBI

0ECKOHEYHO Majoe M3MEHEHUE KOTOpPOil B HEOOpaTHMBIX IPOLECCaX PABHO IPOU3BEICHUIO OSCKOHEYHO Masloro
KOJIMYECTBA TEIUIA, HePEAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

2.1.2 TIpuMepsI TeCTOBBIX 3aJaHUIL. 2ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATHYECKOTO MOs?

HanpsoxkeHHOCTB 3IIEKTPUIECKOTO OIS B TaHHOH TOYKE MPOCTPAHCTBA, YMHOKCHHAS HA paIiyC BEKTOp JAHHOW TOUKH
Cpenu TaHHBIX OTBETOB HET MPAaBHIHHBIX

Pabora mo mepeMerieHuo eTMHIYHOTO TTOJIOKUATENFHOTO 3apsiia U3 JAHHOW TOYKH IPOCTPAHCTBAa B OECKOHEYHOCTh
[oTeHnmanpHast SHEPTHUS TPOU3BOIBHOTO 3apsia, TOMEIIEHHOTO B TAaHHYIO TOYKY IPOCTPAHCTBA

Cuina, nefiCTBYIOIIast Ha €AUHUIHBIHN MTOJOKUTEIBHBIN 3apsi, TOMEIICHHEIH B JAHHYIO TOYKY IIPOCTPAHCTBA

2. KoHzaeHcaTopoM Ha3bIBACTCS

JB€ IUIOCKMX IUIACTHHBL, pa3J€lCHHBIX CIOEM JHUAIEKTPHKAa C OTIHYHOM OT EJWHHIBI JUIIEKTPHUYECKOU
MPOHULAEMOCTBIO

mr000€ YCTPOHCTBO, KOTOPOE CIIOCOOHO HAKAIUIUBATH SJIEKTPUIESCKUE 3aPsIbl

JIBa U30JIMPOBAHHBIX APYT OT Apyra KOHLIEHTPUUECKUX LWINHIPA

CUCTEMA, COCTOALIASL U3 IBYX U30JMPOBAaHHBIX APYT OT APYyra IPOBOJHUKOB

10001 IPOBOAHUK, €CIIU OH 001aaeT 3IEKTPUIECKON EMKOCTBIO

3. Cdopmymupyiite Teopemy ["aycca miis 3MEKTPUIECKOTO OIS B BAKYyMe

[upkynanus BeKTOpa HapsHKEHHOCTH MEKTPHYECKOT0 HOJIS 10 TF000MY 3aMKHYTOMY KOHTYPY paBHa HYITIO

IToTox BexTOpa HANPSHKEHHOCTH 3JIEKTPHUYECKOTO IOJIS 4Yepe3 IMPOU3BONIBHYIO TOBEPXHOCTh PaBEH anreOpandecKoi
CyMMe 3aps/10B, HAXOSIIUXCS Ha STOH MOBEPXHOCTH, I€JIC€HHON Ha ANEKTPUUYECKYIO OCTOSHHYIO

IToTox BeKTOpa HANPSHKEHHOCTH MIEKTPUYECKOT0 OIS Yepe3 MPOU3BOIIbHYIO 3aMKHYTYIO TOBEPXHOCTh PaBHA HYIIO
LlupKysIsiiusi BEKTOpa HANPSHKEHHOCTH AJIEKTPUUECKOTO T0JIs 110 JII0OOMY 3aMKHYTOMY KOHTYPY PaBHa IOTOKY BEKTOpa
HaNpsKEHHOCTH 3JIEKTPHUYECKOTO MO Yepe3 IPOU3BOIBHYIO IIOBEPXHOCTD, OMUPAIOIIYIOCS Ha 3TOT KOHTYP

[ToTox BekTOpa HAMPSHKEHHOCTH AJIEKTPHUYSCKOTO TOJNS dYepe3 INPOU3BONBHYI0 3aMKHYTYIO ITOBEPXHOCTH pPaBEH
anreOpanvdecKkoi cymMMe 3apsiIOB BHYTPH STOH TOBEPXHOCTH, JCICHHON Ha ANEKTPHUYECKYIO TOCTOSHHYIO

4. Cohopmynupyiite nepBoe npasmwio Kupxroda

AnrebOpanyeckas CymMma TOKOB B JIF0OOM KOHTYpE IIE€ITU paBHA HYJIIO

AnreOpandeckasi CcyMMa TOKOB B JIFOOOM y3JI€ IIeITH paBHa HYJIIIO

Anrebpardeckas cymma 3/1C B KaKIOM KOHTYPE paBHA HYITIO

Anrebparmdeckas cymma J/IC B KakJOM KOHTYpe paBHa anreOpanmdeckodl cyMMe IpOW3BEACHUI CHIBI TOKa Ha
COIIPOTHUBJICHHUE BCEX yYACTKOB KOHTYpa

AnreOpandeckasi cyMMa I1aIeHHH HAIpsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHa HYJIO

5. BekTOpoM MarHMTHOM WHIYKIIMH Ha3bIBAETCS

BEKTOpHas (u3nyeckas BEIWYMHA, MOJYJIb KOTOPOW PaBEeH OTHOUIEHHIO MAaKCHMaJbHOW CHIIBI, JEWCTBYIOIICH cO
CTOPOHBI MArHUTHOTO MOJISl HA OTPE30K MPOBOJHMUKA C TOKOM, K CHJIE TOKA B IPOBOJHUKE

BEKTOpHas (pu3nueckas BeJIM4YMHA, MOAYJIb KOTOPOI paBeH OTHOIIEHNIO MAKCUMAaJIbHOI'O0 MEXaHUYECKOI0 MOMEHTa CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi 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
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOIYIb KOTOPOH PaBeH OTHOIIEHHIO MUHMMAJIHFHOTO MEXaHHYECKOTO MOMEHTA CHII,
JICHCTBYIOIMX Ha PaMKy C TOKOM, NOMEIIEHHYIO B OJHOPOAHOE IOJ€e, K NMPOU3BEJEHUIO CHIBl TOKA B paMKe Ha €€
HepuMeTp

BEKTOpHas (hpu3nUecKas BEIMUMHA, MOYJIb KOTOPOH paBeH cuile, JeUCTBYIOIIECH Ha € AMHUYHBIN TIOJIOKUTEIBHBIHN 3aps,
HaXOSILIUNCS B MATHUTHOM I10J1€

6. SIenenue CaMOMHIYKIHWHU COCTOUT B!




a)
b)

c)
d)

€)

a)
b)
<)

d)
e)

a)

a)

b)

c)
d)

€)

b)

BO3HUKHOBeHNH OJIC MHAYKUUH B IPOBOIALIEM 3aMKHYTOM KOHTYpe NPH HM3MEHEHMHM MAarHUTHOTO IOTOKa 4depe3
MPOU3BOJIbHYIO IOBEPXHOCTb, ONUPAIOLIYIOCS Ha JaHHBIH KOHTYp

BO3HMKHOBeHNH OJIC MHAYKLIUHU B HPOBOISLIEM 3aMKHYTOM KOHTYpe NPH M3MEHEHUM TOKa, MPOTEKAIOIIEro 4epes
JIaHHBIA KOHTYP

BO3HMKHOBeHNH D/IC MHAYKIMU B IPOBOASIIEM KOHTYpE IIPU 3aMbIKaHUH WIH Pa3MBIKaHUH JaHHOTO KOHTypa
BO3HMKHOBEHHH TOKA B IIPOBOSIIEM 3aMKHYTOM KOHTYpPE IIPH N3MEHEHHN MarHUTHOTO IIOTOKA Yepe3 JaHHbBIH KOHTYP
BO3HMKHOBEHHHU TOKa B NMPOBOJSIIEM 3aMKHYTOM KOHTYpPE NPH U3MEHCHWH MarHUTHOTO ITOTOKA Yepe3 MPOU3BOIBHYIO
MIOBEPXHOCTb, OITMPAIONIYIOCS Ha JaHHBIN KOHTYP

7. OddexTrBHOE 3HaUEHUE CHIIBI IEPEMEHHOT0 TOKA OIpEeesIeTcs KakK

BEJINYMHA TAKOTO MOCTOSHHOTO TOKa, KOTOPBIA 3a BpeMsI, paBHOE OJHOMY IHEPHOLY IIEPEMEHHOTO TOKA, MPOM3BEAET
TaKyIo ke paboTy, 4TO H paccMaTPUBACMBIN MTEPEMEHHBIH TOK;

BEJINYMHA TaKOTO TIOCTOSIHHOTO TOKAa, KOTOPBIN NMEPEHOCHTh Yepe3 MOIEepPeYHOE CEUCHNE POBOIHIKA TAaKOH XK€ 3apsil,
KaK 1 IEPEMEHHBIHN TOK;

BEJINYMHA TOH 9aCTH MEPEMEHHOTO TOKa B IIETIH, SHEPTHs KOTOPOH NMEPEXOIUT B TEIUIO, BBIACISEMOE B IIEIIH;

BEIMYMHA aMIUTUTYAbI IEPEMEHHOI0 TOKa;

BEJIMYMHA aMIUTUTY bl IEPEMEHHOTO TOKa, YMHOXCHHAA Ha\/f.

8. Uro Takoe BOJIHOBAS MOBEPXHOCTH?

IToBepXHOCTH B IPOCTPAHCTBE, 1O KOTOPOM JOLLIA BOJIHA B JTAHHBIA MOMEHT BPEMEHHU
['eomeTpHryeckoe MECTO TOUEK, UCTIBITHIBAIOIINX BO3MYIIEHUE B OAMHAKOBOU (aze
I'eomeTpuyeckoe MECTO TOUYEK, BO3MYIICHHS KOTOPhIX MAKCUMAJbHBI

ITorpanuyuHas MOBEepXHOCTb, OTACISAIONIAS BO3MYIIEHHYIO Cpey OT HEBO3MYILICHHOM Cpebl
IInockocTh, NEPIECHAUKYJIIPHAS HAIIPABJICHUIO PACIIPOCTPAHEHUS BOJIHBI

9. CdopmynupyiiTe 3aKOH NPSIMOJIMHEHHOTO PACIPOCTPAHCHHS CBETOBBIX JIyUCi

CBeT MeX1y JIIOOBIMH IBYMsI TOYKAMH PACIIPOCTPAHSICTCS 110 MPSIMOM JTIHHUH, COSTUHSIOIINN TOUKH

B 71r00BIX cpeax CBETOBO# JIyd MPEACTABISCT COOOH MPAMYIO JIMHUIO

CaeToBas BOJIHA BCET/Ia PacpOCTpaHIETCs M0 MPSMOI THHUU

B ogHOpOHBIX cpeaax CBETOBOM JIy4 ABJISECTCS IPSIMOU JIMHUEH

B ontrdeckn mpo3padHbIX Cpeax CBETOBOH JTyd BCET/Ia SBIIACTCS MPSIMOH JTHHUEH

10. Yro Ha3wiBaeTCs mudpaknneii CBETOBBIX BOIH?

Bce siBieHuUs, cBA3aHHBIC C OTHOAHUEM CBETOBBIMH JTYYaMH JTFOOBIX MPETIITCTBHA

PasnosxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIOBICHBI BOTHOBOM MPUPOAOH CBETa U HAOIIOAAIOTCS TIPH €0 PacIIpOCTpaHCHUH
B Cpeax C PEe3KO BHIPaXKEHHBIMHU ONTUICCKHUMHU HEOTHOPOIHOCTIMHI

COBOKYITHOCTb SIBJICHUH, KOTOPbIC 00YCIOBJICHBI 3aBUCUMOCTHIO [TOKA3aTe sl IPEIOMIICHHUS OT YaCTOTHI CBETOBOW BOJIHBI
HanoxeHne KorepeHTHBIX BOJIH JPYT Ha Ipyra

11. Vkaxwure Hanbosee MpaBWIbHYIO HOPMYITUPOBKY 3akoHa Maitoca

MNHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO YEPE3 MOJApHU3aTOp, MPU OTCYTCTBUM IIOTJIOHNICHUSA CBETA
BEIIECTBOM TOJISIPU3aTOPa YMEHBIIIACTCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCa yTIIa MeKIY pa3pelicHHBIMH HAIPaBICHUSMH MOJSPU3aTOpa U aHATTHU3aTOPa

MHTEeHCHBHOCTD TONSPU30BAHHOTO CBETA, MPOMICANIETO Yepe3 aHAIU3aTop, Pa3pelICHHOE HAIPaBICHHE KOTOPOTrO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBECHHOTO CBETa, IPOIMICAIIETO Yepe3 ONTHYCCKYI0 CHCTEMY MMOJISpU3aTOp-aHaIH3aTop, BCeraa
MEHbIIIe HHTEHCUBHOCTHU CBETA, MAJAIONIET0 Ha MOJIIPU3ATOP

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIAPpU3aATOP, IMPU OTCYTCTBHU TMIOTJIOMICHUA CBETa
BELIECTBOM HE M3MEHSIETCS

12. CnekrpaibHas u3jiydaTesbHasi CHOCOOHOCTh TeJia 3TO

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

SHEPTUsl, U3JIydaeMasi BCeM HarpeThIM TEJIOM Tella 33 €IMHUILYy BpEMEHH B eIMHUYHOM UHTEpBaJIe JUTMH BOJIH

TMOJTHAS DHEPTHS, U3JTydaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPaIbHOM JIMana3oHe IJTHH BOJIH 32 €AMHHILY BpPEMEHU
SHEPTUsl, U3JIydaeMasi eIMHULICH OBEPXHOCTH Tejla 3a €UHHILy BPEMEHH BO BCEM MHTEpPBaJIe JUIMH BOJIH

SHEPTusl, U3JIydaeMasl eINHULCH MOBEPXHOCTH Tella 3a €MHUILY BpEMEHH B ONTHYECKOM JIara3oHe JUIMH BOJIH

13. Kaxoe 13 NpuBEICHHBIX YTBEPKICHUH SBIIETCS BEpHBIM B Teopun bopa?

PazpemennpiMu opOUTAMH IJIS1 JIEKTPOHOB SIBISIOTCSl TAaKUe, IJISI KOTOPBIX MOMEHT HMITyJIbca 3JIEKTPOHOB KpaTeH
LEJIOMY YUCITy BETUYUH

DHeprus JIEKTPOHA HA OPOHTE U €€ PaANYC MOTYT OBITh IIPOU3BOJILHBIMH

Paanyc opOHTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUUBAETCS

[Ipu ABMXEHUH AIIEKTPOHOB MO OPOUTE MPOUCXOIUT HEMPEPHIBHON U3IyUICHNE SHEPTUH

Pannyc opOUTBI SIEKTPOHA C TEUSHUEM BPEMEHH YMEHBIIIAETCS

14. Yro BBIpakaroT COOTHOUICHHS HEONPEACIEHHOCTEH B KBAHTOBOW MeXaHHUKe?

CoOTHOLIEHUS] MEKAY U3MEPEHHBIMU TOYHBIMU 3HAYEHUSIMU KOOPAMHATHI M MIMITYJIbC MHKPOYACTHIIBI

OTcyTcTBHE OTPaHUUCHUH [UIsl OTHOBPEMEHHOTO U3MEPEHNUS KOOPANHATHI M IMITYIbCa MUKPOYACTHUIIBI




¢) KopmyckynspHble CBOWCTBA BElIECTBA

d) BonHOBBIC CBOCTBa MUKPOYACTHUII

e) CooTHOUICHHS MEXIY CPCOIHUMH KBAIPATHYCCKUMH OTKJIOHCHHSIMH NPU OJHOBPEMEHHOM H3MEPEHHH KOOPIHHATHI U
MMITyJIbCa YaCTHUIIbI

OIIK-1.3. Ilpumenser OOyyaromuiicst 3HaeT:

€CTECTBEHHOHAYYHbIC METOIbI METOMBI TEOPETHUECKOTO M 3KCIEPUMEHTAIBHOTO HCCIENOBAHUA (PU3NIECKUX OOBEKTOB,
TEOPETHYECKOTO U MIPOLIECCOB U SIBIICHUI, METOIAWKY MPOBEICHUS U 0OpabOTKH pe3yiabTaToB (hU3HUEecKoro
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTA

HCCIIeIOBaHUS OOBEKTOB,
MPOLIECCOB, SBICHHUMN, TPOBOAUT
IKCIICPUMECHTHI 10 33JJAaHHOM
METOJIMKE U aHAJIH3UPYET
Pe3yIBTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOEC YCKOPCHHE MAaTEPUAILHOW TOUKH OMPEACsIeTCs: POPMYIIOn
1) a=Ilim v(t+AD-v() 2) a:w 3) a=lim WQ a=lim r(t+A)-r(t)

At—0 At At At—0 At At—0 At

5 a-r
m

2. Kakas ¢gopmyna BeIpakaeT pabOTy IpH ABIKCHHH MAaTEPHATBHOIN TOUYKH IO MPOU3BOIBHON TPACKTOPUHU W3 MOJOXKEHUA 1 B
MoJioxeHue 2?

2 2
) A =[F-d7 2 A, -F.(v,-v) 8 A, =|F-dr 4) A, —For, 5 A,=Fs,cosa
1 1

3. MOMEHT HHEpIHH POM3BOJIBHOIO Tea OTHOCUTEIILHO HETIOABIKHON OCH BpAIlCHHS OMPEACISICTCs (OoPMYIIoit

N N
DI=Ymr 2 J=mr? 3I=M 4) 3_3, +ma® 5)J=>mr?

4, Yxaxure pOpMyITy JUTs MOMEHTA MHEPIIMH TOHKOTO OJHOPOIHOTO CTEPKHS Macchl m ¥ JUIMHBI | oTHOCHTEBHO
HETIOABIKHON OCH BpAILCHS, IPOXOIAIICH Yepe3 CepeiHy CTEPIKHS.
1 1 1 1 2
HJ=-m® 2)J="ml* 3 J="m? 2 J=—ml’ 5 J=-ml?
2 3 4 12 5

5. Vkaxwure dpopmyny mns KI1J] TermioBoit MammmHbI

T,-T .
1) 77 = % 2) n= AA]U.?GXH 3) 77 — % 4) n= QlQ QZ 5) 77 — Q ?lQ
1 sampau 2 1 1 2

6. Ykaxute popmyiy Ui pacnpenenenus bonbimana.

E.
1)n—n0exp( R j)n noexp( kT+ ]S)n noexp[ RT j4)n nexp( )S)n_n exp( ItJTj

2.1.4. lIpuMepbI TeCTOBBIX 3aJaHU. 2ceMecTp

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

DE-2 2E--S_ He-_—9_ He-_9_ 5e-T
& 2¢,d? Armer? 47e,S 2¢,

2. 3akoH buo - CaBapa — Jlamnaca uMmeet BHI

l)é:ﬂqr:\/ 2) dézﬂerdl 3)§:ﬂqvjr 4) dé:ﬂldlxr
A v 4z r? A v 4z r? Az r

3. Kakas u3 ¢popMyI1 mpaBUIIbHO OTPAKAET CBSA3b MEXKAY HANPSIKEHHOCTHIO DJIEKTPHUYECKOTO ITOJISI M TOTEHIIUATIOM 3JIEKTPUIECKOTO
moJist?

2. ~ . a E
l) §01—§02=IE-dr 2) p=E-F 3) gol—(pz:E.(Fl_Fz) 4) @ =divE 5) (D:?
1

4. 3akoH Amrepa B 00IIeM BHUIE UMEET BU]L
1) dF=1dIxB 2)dF=11xdB 3) F=11xB 4) F=I1-B 5) F=11Bcosa




5. Kakoe w3 nepeunciieHHBIX ypaBHEHHH BXOIMT B CHCTEMY ypaBHeHUH Makcseiia?

) {5-ds—q 2 fH-ds-0 3)fEd-04)H=-J 5 o-[E-ds
S S L /Ll S

0

2
6. Ecu o, = % U= %_ 4RL2 , To (opMysa JUls 3aTyXaroluX KoJeOaHUi B CHJIBI TOKA B KOJEOATEIBHOM KOHTYpe
HMCCT BU/
D= Ioe)@(—z—it)cos(a)ot+a) 2) 1= Ioem(—z—itjcos(wua) 3) I =1, cos(mt+a)

4) I =1,codwt+a) 5) 1=1,cosat)
7. Ilepnon 3aTyxaromux KojeOaHMA B KoJeOaTEIFHOM KOHTYpE PaBeH
1 1 1 1
1 R 1 R 1 RY):? 1 R )2 1 R\
1) T=227 —+—| 2) T=27—- NT=27—+—| AHT=271——— 5 T =24 —
) ”[LC 4L2) ) ”[Lc 4L2J ) ”[Lc 4L2] ) ”[Lc 4sz )T 2”[Lc+4uj

8. VIHTEHCHBHOCTb TpH HAJOXKEHHH JBYX Kozepenmmbix BonH paBHa (0 (| pasmocth da3; |, |, HHTEHCHBHOCTH BOJH B

ornensHocTH, I, #1,):

Di=t,+1, 2)1=l+1,+2l1,c088 3) 1=/12+12+21,1,c055 4) | =\[I2+12-21,1,c085 5) | =/I2+12

9. Ha nudpaxunoHHy0 pemerky ¢ nepuogoM d magaeT CBET ONpeNeNeHHOH AInHbl BoJHbL. Kakoil n3 gopmyn cooTBeTCTBYeT
MaKCHMYM II€pBOTO HopsaKa?

. A
1) smgoza 2) simo:%?.) sin(p=%4) sin¢=%5) singo=2d—}L

lin o |
10. Ecou ~ ™min iy max- MpHUMAJIbHAS U MaKCHMAaJIbHAs! HHTCHCUBHOCTD YaCTUYHO MOJIAPU30BaHHOI'0 CBCTA, MPOIYyCKAEMOI'O
AHAJIU3aTOPOM, TO CTCIICHb MOJIAAPU3alMU CBETA OIPCALCIIACTCA 110 q)opMyne
I | | — 1

PZ Imax+|min _ "max~ "min P: max min _ min P: min

1) Imax_lmin 2) Imax_'_lmin 3) Imax 4) Imax+|min 5) Imax

11. Ilpu masieHnH CBETOBOTO JIy4a, paclpoCTPaHSIONIErocsi B IEPBOM cpejie Ha TPaHMIly pa3zena IIepBoii 1 BTOPOH cpelpl ¢
HOKa3aTesIMHU IPEIOMIIEHUS U N, ,N; >N, Yroi IOJHOrO BHYTPEHHET0 OTPaXKEHUS ¢ YAOBIETBOPSET YCIOBHIO

1 2 2

1) sina:n— 2) sina::— 3) tgoz:rr:—1 4) tga::— 5) cosaz:i

n2 1 2 1 nZ

2.2 TunoBble 3a]aHUsA /I OLIEHKH YMeHMI B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yIbTaT:

Kon n HanmenoBanue O0pa3oBaTeNbHBIN pe3yNbTaT
UHUKATOpa JOCTHXKEHUS
KOMIETEHINH

OIIK-1.2. IIpumensier ocHoBHBIe | OOydaromuiics ymeer:

TIOHSATHS U 3aKOHBI MCIIONIb30BaTh OCHOBHBIE MTOHATHUS M 3aKOHBI (PM3MKH JUTS peIIeHHUs PeAMETHO-TIPO(HUITBHBIX
€CTECTBEHHBIX HAYK IS 3aga4

pemeHns mpeaMeTHO-
npoHIBHBIX 33124

2.2.1 Tlpumepsl 3a1a4. 1 cemectp

1. MoTouuKIKCT 3a MEepBBIe 5 MUH Ipoexall 3 KM, 3a mocienyromue 8§ MUH — 9,6 KM | 3a moclieiHue 6 MuH — 5,4 KM.
Omnpenenuts CKOPOCTh JBIXKEHHUSI MOTOLMKINCTA HA KajKIOM U3 TPEX Y4acTKOB IYTH; CPEAHIOI0 CKOPOCTh 3a BCE BpeMs
JBYDKEHMUSL.

2. JlBa moessja UIyT HaBCTpedy JAPYT APYrY CO CKOpocTsMH Vi = 36 kM/4 U vz = 54 kM/4. [Taccaxxup B mepBoMm moesze
3aMedaeT, YTO BTOPOH Moe31 NPOXOJUT MUMO HEro B TeueHHe BpeMeHH t = 6 c¢. KakoBa qymHa BToporo noesna?

3. Touka IBHXETCS IO OKPYKHOCTH paauycoM 20 CM C MOCTOSHHBIM TaHTEHIMAIBHBIM ycKopeHueM 5 m/c2. Uepes kakoe
BpEMsi ITOcyIe Hadalia ABMKECHHUS] HOPMaIbHOE YCKOPEHHE TOUKU OyJeT paBHO TaHTCHIMATBHOMY?




10.

11.

10.

11.

12.

13.

14.

Ha HakJIOHHOW TUIOCKOCTH JUTMHOW 13 M U BBICOTOW 5 M NEXUT rpy3 Maccoit 26 kr. Koadduuuent tpenus pasex 0,5.
Kakyro cuity Hajo NMPUIIOKUTH K TPy3y BJIOJb 3TOH IUIOCKOCTH, YTOOBI BTAIINTh Ipy3? UToOBI cTammre rpy3 ¢ 3TOM
IIOCKOCTHU?

IMoe3n maccoii 500 T nBHXKETCS paBHO3aMEJIEHHO NIPH TOPMOKEHUH, IIPH 3TOM €TI0 CKOPOCTh YMEHbIIAeTCsl B TeueHue 1
MuH oT 40 10 28 km/4. HaliTu cuity TOpMOXKCHUS.

Teno CKONBL3UT 10 HAKIOHHOU IIOCKOCTH COCTaBsiomiel ¢ ropusontom yron 45°, Tlpoiins paccrosnue 36,4 ¢M Teno
puodpereT ckopocTh 2 M/c. UeMy paBeH K03 (DUIIUEHT TPEHHS Tela O TUIOCKOCTH?

Opynue, KeCTKO 3aKpEIVICHHOE Ha JKEJIE3HOAOPOKHOH IuiaTdopme, MPOM3BOAUT BBICTPET BAOJb MOJIOTHA JKEJIE3HOMH
noporu nof yraom o = 30° k muHuK Topu3oHTa. OMpenenuTh CKOPOCTh Uy OTKaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocTbio u; = 480 m/c. Macca miathopMBI ¢ OpyAreM U cHapsaaMu my = 18 T, Macca cHapsga my = 60 KT.

[Tap maccoit my = 3 Kr ABHXKETCS CO CKOPOCTBIO Vi = 2 M/C M CTaJKUBACTCS C TOKOSIIUMCS IIapOM Maccoid mp = 5 Kr.
Kakas pabora Oyner coBepmieHa mpu naedopmanuy mapoB? Yaap CUYUTaTh aOCONIOTHO HEYNPYTHM, IPSIMBIM,
LEHTPAIbHBIM.

CrepsxeHb BpalllaeTcs BOKPYT OCH, POXOJIALIEN YEPE3 €10 CEPEIMHY, COrIacHo ypaBHeHuIo ¢ = At+Bt?, rae A = 2 pan/c,
B = 0,2 pan/c®. Onpezenurs Bpalarmuii MOMEHT M, JeiicTBYOMMI Ha CTEPKEHD Yepe3 BpeMs t = 2 ¢ mocye Hadaja
BpAILIEHHS, €CJIH MOMEHT MHEpLMH cTepxkHs J = 0,048 kr-m2,

Ha xparo miaropMsl B BUJE JMCKA, BPAIIAIOIIEHCS 0 MHEPIMM BOKPYT BEPTHKAIBHON OCH C YacTOTOM N1 = 8 MuH 7,
CTOMT YenoBek Maccoi my = 70 kr. Korja 4enoBek nepemiesn B HEHTP IIaTGOPMBL, OHa CTajla BpallaThCs ¢ 4aCTOTOW np =
10 mun L. Onpenenuts Maccy mp muaTpopmbl. MOMEHT HHEPIMM YEJIOBEKA PACCUUTHIBATE KaK JJI MATEPHATLHOM TOUKH.
Touka coBepiaeT rapMOHHUYECKMe Kolebanus X = A sinwt, rme A =5 cm, ® = 2 ¢’1. B MOMeHT BpeMeHH, KOIjia TOuKa
o0mamana nmoTeHuanpHoi sHeprueit 0,7 Mk, Ha Hee JeliCTBOBaNa Bo3Bpariaromias cwia B 5 MH. HaiiTu 3TOT MOMEHT
BpPEMEHHU.

2.2.2 Tllpumepsl 3a1a4. 2 ceMecTp

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

W 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 [lpm »TOM HHUTH
pasomumch Ha yrou O. [lapuku nmorpyskaror B Macio. KakoBa miioTHOCTs P Macia, €CIIM YToJl pacXOXICHUS HUTEH Mpu
NOTPYXEHHH B Macjlo ocTaeTcs HemsmMeHHbIM? IInoTHocTh Marepuana mapukos p = 7,5-10% kr/m®, nmonexrpuueckas
MPOHMIIAEMOCTh Maciia € = 2,2.

Uetblpe JaMIibl, paccCuuTaHHble Ha Hampspkenue 3 B u cuty Toka 0,3 A, Halo MOAKIIOYUTH MapajuIebHO U MUTATh OT
HCTOYHUKA HanpspkeHus 5,4 B. Pe3uctop kakoro ConpoTUBICHUS HaI0 BKIIOYUTH TI0CIEIOBATENBHO JaMam?
Awmnepmetp umeet compotusierne 0,02 Om. Ero mkana paccuntana Ha 1,2 A. IlIyHT Kakoro CONpOTHUBICHHS HAIO
MOCTaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBIIIO M3MEPATH TOKHU CHIIOi 10 6 A?

OnHopoiHOe MarHuTHOE moJie ¢ uuaykuue 200 MTa aeiicTByeT Ha MOMEUIEHHBI B HEr0 MPOBOJHUK AIMHON 50 cM ¢
cuioii 0,7 MH. Onpeenure cuiy TOKa B IPOBOJHHUKE, €CITH YTOJI MEXK/y HallpaBJICHUEM TOKAa M WHIYKIHEe MarHUTHOTO
noss paseH 45°.

KsamparHas paMka mHOMeIleHa B OJHOPOAHOE MAarHUTHOE moiie. HopMmanme K IUIOCKOCTH pPaMKH COCTaBIIET C
HanpasieHdeM MarauTHoro noss yron 60°. Cropona pamku 19 cM. Onpesenure MHAYKIHIO MATHUTHOTO OIS, €CIH
U3BECTHO, UTO cpenHee 3HaueHue DJ1C MHAYKIMY, BOZHUKAIOUIEH B paMKe MpH BhIKIOUYeHUHU nojst B Teuenue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TOTOK, MPOHU3BIBAIONINHN 3aMKHYTHIH MPOBOJOYHBIA KOHTYp C compoTuBieHHeM 0,5 OM, paBHOMEpPHO
yBenmumiicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsa npomen 3a 3T0 BpeMs depe3 HOINEpeyHoe CEUeHHE MPOBOTHHKA MPHU
paBHOMEpHOM M3MeHeHnH oTtoka. Cuna Toka, J[C — MOCTOSIHHBI.

Katymika ¢ sxenesHpIM cepeuHuKoM ceuenreM 20 cm? umeeT HuHAyKTHBHOCTH 2-1072 . KakoBa 10m5kHa ObITH CHIIA TOKA,
4TOOBI MHAYKIHS 10N B cepaeunuke 6buia 10 Ti, uncno BuTkoB pasHo 1000?

Paccrosaue L ot meneit 1o 3xpana B onbiTe FOHTa paBHO 1 M. OnipeiennuTh paccTosHUE MEXIY LIENIIMHU, €CITH Ha OTpe3Ke
nmEoM 1 = 1 cm yknaasiaerces N = 10 TeMHBIX HHTEP(GEPEHIMOHHEIX M0JI0C. J{mHa BONHEL A = 0,7 MKM.

Ha menky u3 rimnepuHa TommHo#i 0,3 MKM nmagaeT 6enblit cBet. Kakum OymeT ka3aThCs [BET IUNICHKH B OTPAXKEHHOM
CBeTe, €CIU YTroJl MmajieHus Jryqeid 45°7?

Kakyto pa3HOCTh JUITHH BOJH MOXKET pa3perInTb JTUQPPaKIIHOHHAS pelIeTKa IMUPUHON 2 CM U IEPHOIOM 5 MKM B 00JacTu
KpacHBIX J1yueii (A = 0,7 MKM) B CIIEKTpPE BTOPOTO MOpsiaKa?

EcTtecTBeHHBIN CBeT MajaeT Ha TOBEPXHOCTh IUAJIEKTPUKA IO YIJIOM MOJHOW monspu3anuu. Kosddumument
npomyckaHus cBeta paser 0,915. Halitu creneHs monsipu3anny MpeIoMICHHOTO Ty4a.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABa MOJISIPU3ATOPA, YTOJI MEXAY TTIaBHBIMU INIOCKOCTAMU KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIINUTCS HHTEHCUBHOCTb CBETa IMOCIE MPOXOXKIACHUS OSTOH cucTeMmbl? CuurTaTbh, UTO KaXKIbIN
HOJSIpU3aTOp OTpaxaeT u noryomaet 10% nagaromero Ha HUX CBETa.

Kartox BakyymHOro (oroanemenra ocemiaercs cBeToM ¢ jiuuHod BoiHbEI 0,405 MkM. POTOTOK mpekpariaercs npu
3aj1epKUBalOIIeH pasHOCTH noteHnuanoB 1,2 B. Haiiti paboTy BbIX0/a 37IEKTPOHOB U3 KaTOa.

OIIK-1.3. [Mpumensier | OOyyaronuics ymeer:

€CTECTBEHHOHAy4YHbIE  METO/bl | IPHUMEHITh METOJAbl TEOPETUYECKOr0 M IKCICPHUMEHTANIBbHOIO HCCICIOBaHHs (PH3MIECKUX
TEOPETHIECKOTO U | OOBEKTOB, IMPOLIECCOB U SIBICHUH, MPOBOAMTH (PH3MUYECKUE IKCIEPUMEHTHI TI0 3a/aHHOM
IKCIIEPUMEHTAILHOTO METOJIMKE U 00padaThiBaTh UX Pe3yJIbTaThl




WCCIIeIOBaHUS 00BEKTOB,
MPOLIECCOB, SIBJICHUM, MPOBOJUT
SKCIIEPUMEHTBl MO  3aJaHHON
METOJIMKE u aHAIIN3UPYET
pe3yAbTaThl

a)
b)
c)
d)
€)

b)
c)
d)
e)

2.2.3I1pumephl TeCTOBBIX 3aAaHmii. 1 cemecTp

1. Tlemexox mpoIen MOJIOBHHY OKPYXHOCTH pammycoM 1,5 xm 3a 0,5 gaca. Ilpum 3TOM MOAyNls CpemHETro BEKTOpa
CKOPOCTH TICIIEX0/1a PaBEH

3,0 km/g

4,0 km/4

5,0 xkMm/4

6,0 KM/

7,0 km/g

2. HeGonpmoe Teno (MaTepuanbHyl TOYKy) Opocwim moj yriom 3(0° K FOPHU30HTY € HadallbHOM ckopocThio 20
m/cUepes kakoe BpeMs TENO AOCTUTHET Bhicuiel Touku? [Ipunsats g=10 m/c?

0,1c

0,2c

05¢c

lc

2¢

3. Ilpum BKIIOYCHHWH SJIEKTPOABHUTATENS €r0 POTOpP HAYMHAET BPALIATHCS PAaBHOYCKOPCHHO C YTJIOBBEIM YCKOpEHHEM
20 06/c?. CKonmbKo 060POTOB cieIaeT poTop uepe3 | CeKyHIy mocie BKIIOUCHHS ABUraTesIs?

10

15

20

25

30

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoil 1 KT MOKET CKaTh IIPYKUHY KECTKOCTBIO 2 -10° H/M Ha BelIM4MHY, paBHYIO
0,1 cm

0,2 cm

2cMm

I cm

0,5 cMm

5. Tenexka maccoit 15 Kr ABHXKETCA 10 BOTHYTOMY MOCTY O CKOpocThio 10 M/c. B HInKHEH Touke crjla HOPMaJIbHOTO
JTABJICHUS TEJIEKKH Ha MOCT BJIBO€ ITPEBOCXOIUT CUITY TskecTH. [Ipu 3ToM paanyc KpUBU3HBI MOCTa PaBeH

10m

15m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, jeTsiias co CKOpOCTbIO 2 M/C, MOMAAaeT B MOABCUICHHBIN JTUIKUIA JIUCT Oymard maccoit 1,5 r.
Cpasy nocie CTOIKHOBEHHS CKOPOCTb ABMKEHHMS JIUCTA C IPUIHIIIIECH K HEMY MYyXOH COCTaBIsSeT

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 ¥ IMEIOIIYI0 TIOTEHIMANbHYI0 9Hepruro pasHyto 400 [k, OTIIyCTHIIM, TaK YTO Y€pe3 HEKOTOPOe BpeMsi OHO
ynajio Ha 3eMir0. YeMy paBHa CKOPOCTH 3TOTO Tejla B MOMEHT IaJieHHsi Ha 3emitto? COIpOTHBIICHHEM BO3JyXa
npeHedpeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. OpHopoanbiii auck paamyca 0,1 M, xarammiics 06e3 NPOCKaIb3bIBaHHS [0 TOPU3OHTAIBHOI MOBEPXHOCTU CO
CKOPOCTBIO 5 M/C, TTOTIaziast Ha HAKJIOHHBIA y4aCcTOK, TOJHUMAETCS HA BBICOTY

2,5m

1wm




c) 05m
d 04wm
e) 02m

9. HaﬁﬂHTe YHCIIO CTEICHEH CBO60,HI)I MOJICKYJT UACAJIbHOT'O Ira3a, €CJIM BCA SHEPTHUA €T0 TCIUIOBOI'O ABUKCHUA
TIPUXOJUTCA Ha IMOCTYNATEIIbHOE ABMYKEHNUE MOJIEKYIT

a) 3

b) 4

c) 5

d) 6

e) 7

10 B JABYX OAWHAKOBBIX 6ann0Hax HaxXoquTCsAd KHCIOPOJ IMOJA OAWHAKOBBIM JaBJICHUCM p u 0,[[H0171 A TOH 3Ke

TeMnepaTypoﬁ T Ilocne TOT'0, KaK ra3 u3 nepBoro 6aJ'IJ'IOHa NOJIHOCTBIO MCPECKavain BO BTOpOﬁ OaJJIOH U TIOCJIE
9TOTO 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 TIpuMepsI TECTOBBIX 3aJaHUIA. 2 ceMecTp

KosebarenbHbIl KOHTYpP C MPEHEOPSIKUMO MAJIBIM COMPOTHBICHHEM HUMEET AIeKTpoeMKocTh 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 OJHOPOJIHOM MArHUTHOM II0JIE CO CKOPOCTBIO ¥ = 5 u/c mepneHIuKyISIPHO
JUHUAM HHIYKIHUU. Pa3HOCTh MOTEHNIMATIOB MKy KOHIIaMu IpoBoja 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 BRIHYXAaronei rapmonndeckoit 3/1C B konebaTeIbHOM KOHTYpE, IPH KOTOPOI aMIUIUTY/a CHUIIBI TOKa
MaKCHUMallbHa, PaBHa Wpe; = 200c. Uemy paBHA MHIYKTHBHOCTh KAaTyIIKH B KOJIEOATENEHOM KOHTYPE, €CIH eMKOCTh
KOHJICHCATOPA PABHA C — 5 nvpccD 7

a) 1lm
b) 2I'u
c) 3lu
d 5Tm
e) 10T'm

IToTOK BEKTOpA IMEKTPUUECKON HHAYKINH (IJTEKTPUIECKOTO CMEIEHHUs ) Yepe3 CheprIecKyro HOBEPXHOCTh, OXBATHIBAIOIYIO
TOUCUHBIC 3aPABI ( = 2 uKu, g, = 3 K, Qs =~ 2 uKu1, paBeH

8 1-107°%
b) 2-1075
0 3-107°%
q 7-10°%
e) OE—; l

Temmeparypa aGCOMFOTHO YEPHOTO Tella YMEHBIIHIACH B 2 pa3a. Kak H3MeHHIAaCh ero SHepreTHUeCKasi CBETHMOCTD
a) VYsemuuwmiach B 16 pa3s

b) VBeauumiacs B 2 pasa

C) VYBemuuuiach B 4 pasa

d) VYwmeHbmmiach B 2 pasa

e) YmeHnpmmiach B 16 pa3

Kpacuas rpanuia Gortosddexra s HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMAIbHOE 3HAYCHHE SHEPTUH
(hoToHa, BeB3BIBarOmeEro Gotodddexr. OTBeT Aath B 3B.

a) 1,27-B

b) 3,11sB




) 5.35B
d) 9,215B
e) 12,435B

®dotoH pacceszicss non yraom O = 60° Ha TepBOHAYAILHO TOKOWBIIEMCS 3JIeKTpoHe. OmpenennTh HadalbHYI0 SHEPTHIO
(hoToHa, eci [UIHHA BOJIHBI PACCETHHOTO (POTOHA OKa3ajach PaBHOW KOMIITOHOBCKOM /utnHE BOHBL.OTBET AaTh B M3B.

a) 031 M>dB
b) 0,61 MaB
c) 0,84 M>B
d) 1,02 M5B
e) 2,25M>B

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

Kon n HanmeHoBanue
WHIUKATOpa JOCTUKEHHUS
KOMIIETEHIIUH

O0pazoBartesbHbIA pe3ysbTaT

OIIK-1.2. Ilpumensier ocuHoBHble | OOy4aronuiics BiIageeT:

MOHSTHS U 3aKOHBI €CTCCTBCHHBIX | HaBbIKAMHU IIPUMEHECHMSI OCHOBHBIX IIOHATHM U 3aKOHOB KJIACCUYECKOW U COBPEMEHHOM
HayK Uil PELICHHs IMPEeAMETHO- | (HM3MKH AJsl PElIeHHs NpeIMEeTHO-IPO(UIBbHBIX 3a/1a4

IpoIIBHBIX 33124

2.3.1 llpumepsi 3aganuii. 1 cemectp

1. Ilpu M3MepeHUH UTHHBI TeNla OBUIO IPOBEICHO OTHO U3MEPEHHME C MTOMOIIBI0 MITIMETPOBOH yaeHHIeCKOH IMHeHKH. [Ipn
3TOM OBUTH MOJTy4YeHO 3HaueHue JuHbI |= 22,3 cm. UeMy paBHa HHCTpyMEHTAIbHAS OTPEITHOCTh H3MEPEHHUS?

2. [Tpu u3MepeHHH JUTMHBI Tea ObIJIO IPOBEICHO OJHO U3MEPEHHUE C TIOMOILBIO ITAaHICHIMPKYJIsS, IIKajJa HOHIYCa KOTOPOTro
umeer 10 memenmit. [lpm sTom ObUTH ToONydeHO 3HaueHWe MIMHBI [ = 22,7 mMm. Uemy paBHa WHCTpyMCHTAaJbHAs

MOTPEIIHOCTh U3MepeHHs?

Ry
R

3. Paamycel AByX IJIaHET OJMHAKOBOM IIOTHOCTH OTHOCATCS Kak — = 3 . HallTW OTHOIIEHHE YCKOPEHWI CBOOOIHOTO

MaJicHNUA 1 Ha TOBCPXHOCTHU OTUX IIJIAHET.

2

4. Jlpa MaTemaTHYecKuX MasTHHKa Maccamu my = 0,1kr u m, = 0,05kr coBepmaroT TapMOHHYECKHE KOJICOAHUS C

N o1
nepuogamu T; = 1c u T, = 2c¢. HaliTu oTHOIIEHUE IJTMH UX HUTEH 1_1

2

IMon neiictBuem mMomenta cuibl 100 H'M, MaxoBUK, NpEACTaBISIONIMI COOOH OMHOPOIHBIH AucKk maccoi 20 Kr u
panuycom 1 M, mpuoOpeTaeT YyrioBoe YCKOPEHHE paBHOS .

B nByX onHaKOBBIX OaJIOHAX HAXOAUTCS KUCIOPOJ MOJ AaBieHHeM 3 at™ u 5 atm. CHavana o6a OayuioHa COSIMHUIH
MEXIy COOOH W BBIPDOBHSUIM JaBJICHHE B HUX IIPH IOCTOSHHOW Temrepatype 1, a 3aTeM TeMIepaTypy MeIJICHHO
YMEHBIIIN B 2 pa3a, oOmiee gaBjcHHE B OaIOHAX CTajO PaBHBIM __ .

JIBa mpyXMHHBIX MasiTHUKa Maccamu my = 0,01kru m, = 0,02kr coBepIIaoT rapMOHUYECKHE KOJIeOaHUS ¢ IepHOIaMHU

. k
T, = 1lcu T, = 2c. HaiiTi oTHOIIEHHE KOA(PPHUIIUESHTOB )KECTKOCTH UX TPYIKHH k—l
2

[py>KHUHHBIA ¢ MacCcOi M U JKECTKOCTHIO MPYKUHBI K coBepriraeT konebanus ¢ nepuogom T . Uemy OyaeT paBeH HepHOT
KosebaHul, eclu Maccy YMEHBIITUTh B 4 pa3a?

2.3.2 Tlpumepsbl 3aaHmii. 2 cemecTp

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

BHYTpEHHEE COIIPOTHUBIIEHUE KOTOPOTro peHeOpEKUMO Marlo, TEYer TOK I=14
A R’ N g Ry B
e s [ B

1

[Tpu 5TOM pa3sHOCTH MOTEHINAIOB MEXly TOUKaMHu A 1 B paBHa

Barapes 3amkHyTa Ha peoctar. [Ipn yBenMyeHn CONPOTUBIICHHS peocTara B 4 pa3a HaNpsDKEHNUE HAa HEM YBEIMYHMBACTCS
¢ 2 B o 4 B. Ilpu atom D/IC Garapeu paBHa .




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

KOTOPOTO 3aBUCHT OT PACCTOSHUS 710 3apsia Mo 3akoHy E = = Uemy paBHa pasHOCTb NOTCHLUHANOB @, — @y MEKIY
M

TOYKaMHU A ¥ BHaXOISIIIUMUCS OT 3apsijia Ha PacCTOSHUAX 1y = 1MH g = 2MCOOTBETCTBEHHO?

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. KonebaTtenpHbIi KOHTYp nMeeT eMKOCTh | MK® n maaykTHBHOCTE 100 MK H. KakoMy yCIOBHIO JOTKHO YIOBIETBOPSTH
COIPOTHUBJICHHE KOHTYpa, 4YTOOBI B HEM MOTJIM POMCXOIUTH 3aTyXarolie TapMOHUYECKHE KOJIeOaHus?

7. Conenonn mmHOW [ = 1M, Amamerp KOTOpOro Maj IO CpaBHEHHIO ¢ ero mmHoOH, mmeer N = 1000 BHTKOB.
Hanps:keHHOCTh MArHUTHOTO 110JI1 BHYTPHU COJIEHOUJIA, €CIIU 110 HEMY IIPOXOIUT ToK [ = 2 A, paBHa

8. PaccrosHue Mexay coceTHUMHM MaKCUMyMaMH IIpU JUIMHE CBETOBOI BOJIHBI, paBHOU A, B ombiTe FOHra pasuo 0.1 mm.
Yemy Oyaer paBHO pacCTOSHHE MEX/Y BTOPBIM M Y€TBEPTHIM MaKCUMYMOM IIpHU JUTMHE BOJIHBI 217

9. B ompsrte FOHra paccrosiare Mexay mensiMy 1 MM, pacCTOSHHE OT HCTOYHHMKOB JI0 3KpaHa 3 M, IIMPHHA I0JIOC Ha SKpaHe
1,5 mm. Haiitu nnmuHy CBETOBOM BOJIHBI.

10. Yemy paBHa mOCTOSHHAS TUPPAKIHOHHON peméTKH, eciu Ha 1 MM e€ muHbL conepxutcs 200 mTpuxoB?

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 HCCJIICAOBAHUA
TEOPETUIECKOTO U | ¢usnueckux OOBEKTOB, IPOLECCOB U SBJICHUH, HaBBIKAMH IPOBEACHHUA (QHU3MYECKUX
SKCIIEPUMEHTAIEHOTO 9KCIIEPUMEHTOB 110 3aJJaHHOW METOAMKE M 00padaThIBaTh UX PE3YJIbTATHI

HCCIICIOBAHUS 00BEKTOB,

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

pe3yIIbTaTh
2.3.3 llpumepsi 3agannii. 1 cemecTp

1. Ilpu u3MepeHuu UIMHBI Teja OBUIM OIpEAENEHbI CiIydaifHas morpemHocts Ax., = 4MM U MpuOOpHast HOTPENTHOCTh
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, dy, = 1,1mm 1 d3 = 1,0mM. Uemy npuONMH3UTENEHO paBHA CPEAHSISI KBaJpaTHIHAS OMINOKA N3MEPECHUI?

3. Ilpwm u3mepeHun JUIMHBI IpeiMeTa ObIIo TPoBeIeHO 5 n3Mepenuil. [Ipu 3ToM ObIIH oTydeHs! 3 3HAYeHUsI JUIMHBL [ =
8,1mmMm, I, = 8,0mm, I3 =8,0 mm, [, =8,0Mmm u Iy = 7,9Mm. UeMy npuOIH3UTENRHO paBHA CpeqHsS KBaapaTHIHAsS
omunOKa u3MepeHuii?

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

5. Ilepuox MaremMaTHyecKOro MasiTHUKA Ha MOBEPXHOCTH 3eMin paBeH 4 c¢. KakuM OynieT nepros 3Toro MasTHUKa, €Cln
€ro MOMECTHUTH B JIU(T, KOTOPBI IBMKETCSI BHU3 € ycKopeHueMm 0,84 g?

6. OpHopoaHbI AucK Macchl m = 1 kru paguyca R = 1 MKaTHTCS 110 TOPU3OHTANILHOM MOBEPXHOCTH CO CKOpocThio V=
1 m/c6e3 mpockanb3piBaHmsL. HaliiuTe KHHETHYECKYIO SHEPTUIO 3TOTO JFCKA.

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'py3uk maccel m = 1krcoBepmiaeT COOCTBEHHBIE 3aTyXarolie KoJeOaHus Ha NPYXHUHKE )KECTKOCTH k = 2 %no 3aKOHY

x(t) = Aexp(—pt) cos (a)t + g) , e A=0,01m, f=0,1c!, w=2c?!. Haiitu norapudpMuUUecKuii JeKpeMEHT

3aTyXaHus.

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 compoTHBIeHHE Ilend, eciau Ry, = 10m, R, = 30Mm, R, = 10M? — 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 IOJsI 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 BEIHYK/ICHHBIX KOJICOAHUH B TAKOM KOHTYpE 3a IIepron?

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 m3MmeHHTCs paccrosiHME MEXIy HHTep(EpEeHLMOHHBIMHU MojocaMHl B onbiTe FOHra, eciim paccTOsHHE MEXIY
9KpaHaMH YBEJIUYUTH B 2 paza?

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
Judpakuuy cBeta Ha JAUQPPAKIHOHHOW pelleTKe MpH HeOONBINUX Yriaax Audpakiuuy, eciu NepHox AU(PPaKIHOHHON
perreTku OyaeT paBeH 2d, a MOJOKEHUE MEXKIY PELICTKOH H SKPAaHOM HEe U3MEHHTCA?

11. Kak u3MeHWJIach TeMIlepaTypa YepPHOIO Tella, €CJIH JJIMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMYMY €rO CIICKTPaJIbHOM
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 151 MOATOTOBKH 00Yy4AaKOIIMXCS K MPOMEKYTOUYHON aTTeCTALUH
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 HOPMAJIbHOC YCKOPEHUSA U UX CBA3b CO CKOPOCTLHIO.

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 (HOTCHL[I/IEU'II)HLIC) 1 HCKOHCCPBATHUBHBIC CUJIBI. HOTCHIII/IaJ'II)HaH OHEPrus. CBs13b MCKAY HOTCHHI/I&J’IBHOﬁ

o0 ~N OOl

©

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 3apsuel M UX cBoWcTBa. 3akoH Kynona. HanpspkeHHOCTH aneKTpocTaTmueckoro moist. [IpuHimmn
CYNEPIO3ULINH IIEKTPOCTATUUECKUX TONEH.

2. Teopema I"aycca /i1 S7IEKTPOCTATHYECKOTO TOJIS B BAKyyMe.

3. [Ipumenenne Teopemsl ['aycca k pacyeTy HEKOTOPBIX JIEKTPOCTATHUECKHX I0JIEH B BaKyyMe.

4. llupkynsiuust BEKTOpa HANpPSDKEHHOCTH — 3JIEKTPOCTATHYECKOTO  TOJIS. Teopema o wupkynsanuu. IloreHnuan
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIHANA M HATIPSHKEHHOCTH.

5. Dnextpudeckuit aumoik. [lone aumoss.

6. duanextpuku. [lonsipuzanus Tu31eKTpUKkoB. Bekrop mossipuzanuu. HanpspkeHHOCTb OJISE B IMAJIEKTPHUKE.

7. DnexTpudeckoe cMemeHue. Teopema ["aycca i BeKTOpa AIEKTPHYECKOTO CMEIICHHUS.

8. YcroBust Ha rpaHuIe pasjena AByX AUDJICKTPHYECKUX CPEl.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM IIOJIE.

10. DnekTpuyeckast eMKOCTh yeAMHEHHOTO NMPOBOAHNKA. KoHmeHCcaTOphl. DIIEKTPOEMKOCTh KOHJEHCATOpa.

11. DHeprus cuctemsl 3aps10B, yeAMHEHHOTO MIPOBOAHUKA U KOH/IEHCATOPa. DHEPTHs 3JIEKTPOCTATHIECKOTO TT0JIS.

12. DneKkTpU4ecKuii TOK, CHJIa U TUNIOTHOCTh TOKA.

13. 3akon Oma. ConpoTHBieHNE TPOBOAHMKOB. PaboTa 1 MomHocTh. 3akoH Jxoyssa-JleHna.

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

15. Ipasuna Kupxroda s pa3BeTBICHHBIX LETICH.

16. DirekTponpoBOAHOCTD MeTa/LUTOB. HocuTenu Toka B MeTaiuiax. HeocTaToOYHOCTh KIIAaCCHYCCKOM 3JICKTPOHHOM TCOPHH.



17
18

. DIEKTpUYECKUll TOK B BaKyyMe. TepMO3IEKTpOHHAs SMUCCHUSL.
. YpoBenp ®PepMu. DIEMEHTHl 30HHOM TEOPHM KPHUCTAIIOB. 30HHAs CTPYKTypa DHEPreTHYECKOIO CIEKTPa AJIEKTPOHOB

TBEpAOTO TCa.

19

. MaruuTHOe mMOJ€ U €ro XapakTepuCTUKU. MarHuTHass uHOykuus. 3akoH buo-CaBapa-Jlammaca. MaruutHoe mose

IBIDKyIIerocs 3apsana. 3akoH Amnepa. Cra Jlopenma.

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

HUPKYJIAIA

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

TeopeMa 0 NMPKYIANUHA BEKTOPAa MATHUTHOW MHYKIIHH.

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

MarHuTHO€ T0JIE COJIEHONA U TOPOHIA.

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

OHeprusi MarHUTHOTO TIOJIS.

MarsuTtHoe IoJje B BellecTse. SIBleHre HaMarHuuuBaHus. BekTop HaMarHUYEeHHOCTH.

BexTop MarHUTHOM MHAYKIMU B BEILIECTBE.

HanpskeHHOCTP MarHMTHOrO mosid.  MarHutHas BOCHPUUMYHUBOCT M MAarHUTHas IPOHHUIIaEMOCTb. Teopema o
U U711 BEKTOPA HANPSDKEHHOCTH MarHUTHOTO MOJIS.

VYcnoBus 11 MarHUTHOTO MOJISL HA TPaHHUIIE pa3fielia JBYX MarHEeTUKOB.

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

SIBreHNE 3IEKTPOMAarHUTHONW MHAYKIMHU. 3akoH Dapajies 1 ero BEIBOJ M3 3aKOHA COXPAHEHHS SHEPTHU.

MHAyKTUBHOCTB KOHTYpA. SIBJI€HNE CAMOMHIYKIIUH.

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

Buxpesoe anektpudeckoe nose. Tok cMeneHus.

YpaBHeHust MakcBenna Ui 3JIEKTPOMAarHUTHOTO MOJIS.

KoneGarenbHblil KOHTYp. YpaBHEHHE KOJIEOaHH B KOJIEOATEILHOM KOHTYPE U €r0 PeLIeHHE.

BeIHYXIeHHBIE 3JIeKTpUUECcKUe KojiebaHus B KoJieOaTeIbHOM KOHTYpe. SIBJIeHHe pe3oHaHca.

IlepemeHHBIH 3J1€KTpUUECKUM TOK. MOIHOCTE, BbIAEIsAEMAas B LIENIU IIEPEMEHHOr0 ToKa. JlelcTByoIue 3HaUeHNs TOKa U

HaIPSHKECHUS.

38
Ilo¥iTunra.
39
40
41

. DJeKTpoMarHuTHeIe BONHBL. Ju(depeHnnanbHoe ypaBHEHHE JIIEKTPOMArHUTHOM BOJIHBI W €ro peuieHue. Bekrop

. CeToBbl€ JyuH. 3aKOHBI reoMeTpuueckoi ontuku. [punuun depma.
. leaTpupoBanHble onTHyeckrue cucteMsl. JIna3sl. @opmMyia ToHkoi nuH3EL. [locTpoeHne n300pakeHni B THH3aX.
. KorepeHTHOCTE 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MIHTepdepeHms cBeTa. Y ClIoBHEe MAaKCHMyMOB U MHHUMYMOB.

Mertonpl HaOMOACHAS HHTEPPEPCHIINHU CBETA.

42
43
44
45
46
47
48
49

. HTepepennns cBeTa B TOHKHX IUICHKAX U IIACTHHKAX.

. Konbuia Herotona.

. Audpakiys cBeToBbIX BOH. Metoj 30H Openernsi.

. Audpakuust Gpenens Ha KpyriioMm oTBepcTHH u aucke. Crupanb Openens.

. Hudpaxius @payrrodepa Ha OHOH mICTH.

. Audpakius Opaynrodepa Ha TUPPaKIIMOHHOHN peLieTKe.

. Qucniepcus ceera. DNeKTpOHHAS TEOPUS AUCTIEPCHH.

. EcrectBennpIif 1 monsipu3oBaHHBINA cBeT. [lonspuzanms cBeTa NpH OTPaKEHWH W TPEIOMIICHMM Ha TpaHUIE JABYX

JAUDJICKTPUKOB.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62

[Nonstpuzanust cBeTa NpH MPOXOXKICHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

TemoBoe N3TydeHNE U €T0 XapaKTEePHCTHKH.

3aKoHBI TEIJIOBOTO U3Ny4deHus (3akoHbl Kupxroga, Credpana — bonsrmana, Buna, popmynst Penes-/Ixunca u [Tnanka).
®dorordexr. 3akoHsI hoTodPderTa u UX 0OBICHEHNE C TOYKHU 3PEHUS KBAHTOBOW TEOPHH CBETA.

D¢ dexr KoMnToHa 1 ero syieMeHTapHas TEOPHS.

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

CooTHouieHue HeonpeeneHHocTel [ eiizenodepra.

BonHoBas ¢GyHKINA U €e CTAaTUCTUYECKHUHA CMBICIL.

Obmree ypasuenue lllpeaunrepa. Ypasuenue llpenunrepa aiast cTaiMOHAPHBIX COCTOSHUH.

Yactuia B 0THOMEPHOM MOTEHIIMATBLHOU SIME.

[IpoxoxneHne yacTuiei MOTeHIUAIBHOTO O6apbepa.

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

BOJIOPOJIOTIOTOOHBIX aTOMOB.

63

. HepaznmuumocTs 0iMHaKOBBIX YacTHI] B KBaHTOBOM MexaHuke. [Ipunnun [Taymu. CTpykTypa sHEpreTH4ecKuX ypoBHEH B

MHOTOJJIEKTPOHHBIX aTOMax.

64
65
66
67

. Tunsl cBsI3el 371€KTPOHOB B aTOMax.

. Monekyna Bogopoaa. duznueckas npupojia XuMU4IecKkoi cBsi3u. loHHas M KOBaJIGHTHAsI CBS3H.

. DJIEKTpOHHBIE, KOJIeOaTeIbHbIE U BpallaTeIbHBIE COCTOSIHUS MHOTOATOMHBIX MOJIEKYJT. MOJIEKYISIpHBIE CTIEKTPHI.

. DJIeMEHThl KBAHTOBOW TEOPWUH H3IIyUeHHUs. BBIHYXIEHHOE W CIIOHTaHHOE W3NMydeHue (GoToHOB. [IpuHIMT paboOTHI

KBAaHTOBOTO T'eHEePaTopa.

68
69
70

. Crpoenue aToMHOTrO siipa. Mozenu siipa. SlnepHble peakiuy. 3aKOHbl COXPaHEHUS B SIEPHBIX PEAKIIHSX.
. PapnoakruBHbIE IpeBpamnienus saep. Peakuus snepaoro nenenus. LlenHas peakiys aeneHus. SnepHsIil peakTop.
. DJIeMeHTapHbIe YaCTHIBI ¥ X B3aHMOJICHCTBHS.

3. MeToau4eckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS

copMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH



Kputepun ¢popmMupoBaHusi o1leHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUM

- OmneHKa «OTJIMYHO» BBICTABIACTCS OOYYaIOIIEMYCs, €CIM KOJMYECTBO NPABIIBHBIX OTBETOB HA
Bornpockl coctanisier 100 — 90% ot oOriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- O1IeHKa «XOPOII0» BBICTABIIACTCS 00YyJarOIEMYCsl, €CJIN KOJIMYECTBO MPABUIBHBIX OTBETOB Ha BOIPOCHI
— 89 — 76% ot o0miero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OueHka «yJAOBJIETBOPUTEJIbHO» BBICTABISCTCS OOYYAIOUIEMYCs, €CJIHM KOJIMYECTBO NPABHIBHBIX
OTBETOB Ha T€CTOBbIE BONIPOCHI —/5—60 % 0T 00111ero 00bEMa 3aJaHHbIX BOIIPOCOB,;

- OIeHKAa «HeY/I0BJIeTBOPHUTEIbHO» BBICTABIACTCS OOYUYarOIIEMYCsl, €CIM KOJIMYECTBO IPaBHIbHBIX
0TBeTOB — MeHee 60% ot 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OlleHOK N0 pe3yJbTaTaM BbINOJHEHHUSA 3aJaHUIl

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

«Xopomio/3a4TeH0» — CTaBUTCS 32 PadOTY, BBITIOIHEHHYIO MOJIHOCTHIO, HO TIPY HAIMYHMH B HEH He Ooliee
OJHOH Herpy0oil OIMOKHN U OTHOTO HeloueTa, He 0oJiee TPeX HEJJOYETOB.

«Y10BJIETBOPHUTEJIBHO/3a4TEHO» — CTABUTCA 32 PadOTy, €cu O00y4YaroUIUiics MPaBUIbHO BBIMOJIHHUI HE
MeHee 2/3 Bceil paboThl WK JOMYCTHI HE 0oJiee OAHON TpyOoi OMMOKH U JIBYX HEJIOYETOB, HE OoJyiee OHOM
rpy0oit u ogHON HerpyOoil ommOku, He Oosnee Tpex HerpyObIX OIIMOOK, OJHOIN HErpyOol OIMOKU M JIBYX
HE/I0YETOB.

«HeynoBjieTBOpUTEJHLHO/HE 3a4TEHO» — CTAaBUTCA 3a PAa0OOTY, €CIM YHUCIO OMMOOK U HEI0YETOB
MIPEBBICHIIO HOPMY JIJIsl OLIEHKH «yJOBJICTBOPHUTEIHHOY WIIM TPABMIIBHO BBHITIOJTHEHO MeHee 2/3 Bceil paboThI.

Buowt owubox:

- epyOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUEe NPUEMO8 peueHuUs 3a0ad,
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE VCL08UsL NPEOTIONCEHHO20 3A0AHUSL.

- Hezpybbie OwUOKU: HeMOYHOCIU YOPMYTUPOBOK, OnpedeeHuUll; HePaAYUOHAIbHBLL 8b100P X00d peuleHus.

- He0ouembl: HePaAYUOHAIbHBLE NPUEMbL BLINOIHEHUS 3A0AHUSL; OMOETbHbLE NOZPEULHOCTU 8 YOPMYIUPOSKE
86160008, HEOPEINHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun popmupoBaHusi OLIEHOK 110 3a4eTy

«3auTeHO»» - 00ydHaromMica JTEMOHCTPUPYET 3HAHHE OCHOBHBIX PAa3/IEiOB MPOTrpaMMbl M3Y4aeMOIo
Kypca: ero 0a30BbIX MOHATHH U (QyHIaMEHTaJIbHBIX MpoOJeM; MpHOOpes HeOOXOIUMbIe YMEHHUS U HaBBIKH,
OCBOWJI BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHSI TOTyUYEHHBIX 3HAHUM, HE JOMYCTUI (PAKTUUECKUX OMIMOOK MpHU
OTBETE, JOCTATOYHO IOCJIEAOBATEIbHO W JIOTMYHO W3J1araeT TEOPETUYECKUI MaTepuall, IOIyCKas JHIIb
HE3HAYUTENIbHbIE HapYIIEHUs T0CIIEI0BATEIbHOCTH U3JI0KEHNS U HEKOTOPbIE HETOYHOCTH.

«He 3a4TeHO»» - BBICTABJISIETCA B TOM CiIy4ae, KOIja o0ydaroluiics JeMOHCTpUpPYET (pparMeHTapHbIe
3HAHHSA OCHOBHBIX pPa3/ejioB MPOTpPaMMbl M3y4aeMOIro Kypca: ero 0a30BbIX MOHATUH M (DyHIaMEHTaJIbHbBIX
npo6ieM. Y sK3aMeHyeMOoro cj1abo BbIpaXkeHa CIOCOOHOCTh K CAaMOCTOSITEIbHOMY aHAJTUTUYECKOMY MBILIIEHHIO,
UMEIOTCS 3aTPYIHEHUSI B U3JIOKEHUM Marepuala, OTCYTCTBYIOT HEOOXOJUMbIE YMEHMSI U HABBIKHU, JAOIMYILEHBI
rpyOble OIMOKM U HE3HAHWE TEPMUHOJOTHH, OTKa3 OTBEYaTh Ha JOMOJIHUTENbHBIE BOIPOCHI, 3HAHHE KOTOPHIX
HE00X0UMO ISl ITOJTYYEHHUS MOJIOKUTENIbHOMN OLEHKU

Kputepuu popMupoBaHus oleHOK N0 IK3aMeHY

«OT1anyHo» (5 6annoB) — 00yyaromuncs JeMOHCTPUPYET 3HAHUE BCEX pa3zesioB H3y4aeMOi IUCIUIIINHBI,
CIOCOOCTBYIOLIMX OCBOEHHUIO KOMIIETEHIUI: co/iep:kaHne 0a30BbIX MOHATHH M (yHIaMEHTAJIbHBIX MPOOJIeEM;
yYMEHHUE M3J1araTh MpOrpaMMHBII MaTepuan ¢ JeMOHCTpaleld KOHKPETHBIX nMpumMepoB. CBOOOHOE BiaJieHUE
MaTepuajoM JIOJKHO XapaKTepHU30BaThCsl JIOTUYECKOW SICHOCTHIO M YETKHMM BUJIEHHUEM IyTeld MpUMEHEHUs
MOJIyYEHHBIX 3HAHUI B IPAKTHUYECKON NEATENbHOCTH, YMEHHEM CBS3aTh MaTepuan ¢ JAPYTUMH OTPaCIsIMU
3HAHHUSL.

«Xopowmo» (4 6amia) — o0yJaromuUics AeMOHCTPUPYET 3HAHUS BCEX PA3/ICNIOB U3y4aeMOMN JUCLHUIUIMHBL,
CHOCOOCTBYIOUIMX OCBOCHHUIO KOMIIETEHIMI: colep:kaHue 0a30BBIX MOHATHH M (yHIaMEHTAIbHBIX MPOOIeM;
npuodbpen HeoOXOIUMBIE YMEHHMS W HAaBBIKM, OCBOWJ BOIPOCHI NMPAKTHUYECKOTO MPUMEHEHHs MOJYyYEHHBIX
3HaHU, He JoNmycTUI (PAaKTUYECKUX OIIMOOK IPU OTBETE, JOCTATOYHO MOCJIEIOBATEIBHO U JIOTUYHO M3JIaraet



TEOPETUYECKHUI MaTepuall, AOMycKas JIIIb He3HAYUTEIbHbIE HAPYIIEHHs! MOCIEeI0BATEIbHOCTH U3JI0KEHUS U
HEKOTOpBhIE HETOYHOCTU. TakuM 00pa3oM JaHHAS OIICHKA BBICTABISETCS 3a MPABUIBHBINA, HO HEAOCTATOYHO
ITOJIHBIA OTBET.

«Y10BJIETBOPUTEIBHO» (3 Oamna) — oOy4aromuiicss JEMOHCTPHPYET 3HAHUE OCHOBHBIX pa3JiesioB
IPOrpaMMbl, CHOCOOCTBYIOIIMX OCBOCHHMIO KOMIIETEHIMI: ero 0a30BbIX NOHATUH M (PYyHAAMEHTaJIbHBIX
npoOsieM. OfHAKO 3HAHWE OCHOBHBIX MPOOJEM Kypca HE MOIKPEIUISIOTCS KOHKPETHBIMH TMPAKTHYSCKUMU
npUMepaMH, HE MOJHOCTBbIO PACKpPbITa CYHIHOCTH BOIIPOCOB, OTBET HEIOCTATOYHO JIOTMYEH M HE BCerja
MOCJIeI0OBATENICH, IOMYIIEHbI OIIMOKN U HETOYHOCTH.

«HeynoBaersopureibHo» (0 0amioB) — BBICTaBISIETCS B TOM Cllydae, Korjga oOydaromiuiics
JEMOHCTPHUPYET (parMeHTapHbIC 3HAHMS OCHOBHBIX Pa3eliOB MPOTPAMMEI MPEIHAZHAYCHHBIX UISI OCBOCHUS
KOMIIETEHIIMI M3y4aeMoro Kypca: ero 0a3oBbIX MOHATHH U (pyHIaMeHTaJIbHBIX MpoOiieM. Y 3K3aMEeHyeMOro
ci1ab0 BBIpaKEHA CIOCOOHOCTH K CAaMOCTOSTEILHOMY aHAIUTUYSCKOMY MBIIUICHUIO, UMEIOTCS 3aTPYIHEHUS B
U3JI0KEHUH MaTepualia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHHS U HAaBBIKH, JOMYIIEHBI TPyOble OLTMOKU U HE3HAHUE
TEPMHHOJIOTHH, OTKa3 OTBEYaTh Ha JOIMOJHUTEIBHBIC BOMPOCH], 3HAHHE KOTOPHIX HEOOXOAMMO ISl TIOTYYCHHUS
MOJIO’KUTEJIHOM OLEHKH.



