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ConepxaHue

ITosicuuTenbHasA 3aIIMCcKa.

TunoBble KOHTPOJIbHBIE 33JJaHUS WJIM UHBIE MATepUaIbl Il OLEHKH 3HAHUM, YMEHUM, HABBIKOB U (MJIM)
OTIBITA JIEATEIPHOCTH, XapaKTEPU3YIOIINX YPOBEHb CPOPMUPOBAHHOCTH KOMIIECTCHITHIA.

Meroandeckue MaTepHalibl, ONPEACIISIONINE MPOIEAYPY U KPUTEPUHU OLICHUBAHUS C(HOPMHUPOBAHHOCTH
KOMIIETCHIIMH TIPU MIPOBEJACHUM MPOMEKYTOUYHOM aTTEeCTAINH.



1. llosicHuTEILHAS 3aIHCKA

Heﬂb HpOMe)KyTO‘-IHOﬁ ATTCCTAllUN— OLICHUBAHHUC IMPOMCIKYTOUHBIX W OKOHYATCIILHBIX PE3YyJILTATOB
OOydeHHs] 10 IUCHUIUIMHE, OO0ECICUYMBAONIMX JOCTHKCHHE IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@DopMBbl IPOMEKYTOUHOHN aTTeCTAlUU: 3ayem ¢ oyenkoil (1 cemecmp).

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

Kon n HanmeHnoBanue KOMIICTCHIIUH

Kon WHANKATOpa JOCTMKECHUSA KOMIIETCHIINN

OIIK-1 Cnoco6eH npuMeHsTh
€CTECTBEHHOHAYYHbIC U
00IeHHKEHEPHbIE 3HAHUS, METOJIbI
MaTeMaTHYecKOro aHau3a u
MOJCIUPOBAHUS B IPO(eCCHOHATBHOM
JeATEeIbHOCTH

OIIK-1.2 HpI/IMeHHeT OCHOBHBIC MOHATHUA U 3aKOHBI CCTECTBCHHLIX HAYK JJIA

peuicHus Hpe)lMeTHO-HpO(i)I/IJ'ILHI)IX 3aga4

OIIK-1.3 [TpuMeHsIeT eCTeCTBCHHOHAYYHBIE METOIBI TEOPETHICCKOTO H
IKCHEPHMEHTAIBEHOTO MCCIIEIOBaHUS OOBEKTOB, IPOLIECCOB, SBICHUI, IIPOBOAUT
9KCIIEPUMEHTHI 0 3aJaHHOI METOANKE U aHAIU3UPYET Pe3yJIbTAThI

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHEC, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6p330B8.TCJ'IBHOI>i IMporpaMmbl

KOZ[ 1 HAUMCHOBAHUE NHAMUKATOPA
JOCTHXCHUA KOMIICTCHIIMNA

PesynbpTarel 00yueHus O JUCIUILTUHE

O1eHOYHEIE
MaTepUabl
(cemectp 1)

OIIK-1.2 ITpumeHsIeT OCHOBHbIE TOHATHUS
1 3aKOHBI €CTECTBEHHBIX HaYK JUIS
pelIeHust MpeAMETHO-NIPO(IIIBHBIX 3a/1a4

OOyuaroIumiics 3Haer:

OCHOBHBIC IIOHATHA u 3aKOHbI KJIACCUYECKOM )4
COBPEMEHHOM (DM3HUKH U UX POJIb B PEIICHUH TIPEAMETHO-
npodMIBHEIX 3a1a4

Tectorm. 2.1.1

OOyuarommiicst yMeeT:
UCTIONIb30BaTh OCHOBHBIC MTOHATHS ¥ 3aKOHBI (DU3UKH IJIS
peneHus! IPEeAMETHO-NPO(MIbHBIX 33/1a4

Bagaun . 2.2.1

OOyuaronmiics BIaieeT:

HABBIKAMH NPUMEHCHHS OCHOBHBIX MOHSATHI M 3aKOHOB
KJIACCHYECKOM M COBPEMEHHOH (DHM3UKH IS peIeHHS
npeIMEeTHO-MPOUITBHBIX 33724

Baganus . 2.3.1

OIIK-1.3 IIpumenser
€CTECTBEHHOHAYYHBIC METOIBI
TEOPETUYECKOTO U 3KCIEPUMEHTAIHHOTO
UCCIEJIOBaHUs  OOBEKTOB,  IIPOIIECCOB,
SBJICHUH, TPOBOAMUT DSKCIEPUMEHTHI II0
33JaHHOM METOIMKE W  aHAJIU3UPYeT
Pe3yJIbTaThI

OO0yyaromuiics 3HaeT:

Tecterm. 2.1.2

METOAbI TCOPETUIECKOT'O n OKCIICPUMEHTAJIBHOTO

UCCIeIOBaHus (PU3MYECKHX OOBEKTOB, MPOIECCOB U

ABJICHUH, METOAMKY TMpOBeACHHS U  00paboTKH

pe3ysbTaToB (PU3UUECKOTO IKCIIEPUMEHTA

OO0yyaromuiics ymeerT: Tectpr m. 2.2.2
MIPUMEHSITh METO/IBI TEOPETHYECKOTO u
9KCIIEPUMEHTAIBHOTO ~ HCCIIEAOBaHUS  (DU3MUECKHUX

OOBEKTOB, TPOLECCOB W  SBJICHUH, MPOBOAUTH

(bu3nYecKre SKCICPUMEHTH N0 3aJaHHOH METOIMKE H
00pabaThIBaTh X PE3YJILTATHI

OOyuaronuiics BIaeeT:

HaBbIKAMH TIPUMEHEHHUS] METO/O0B TEOPETHYECKOTro |
9KCIEPUMEHTANBHOTO  WCCIEAOBAaHUS  (PU3MUYECKUX
00BEKTOB, TIPOIIECCOB U SIBIICHHUH, HABBIKAMH ITPOBEICHUS
(U3MIeCKUX HKCIEPHUMEHTOB IO 33/IaHHOH METOJHKE U
HaBBIKAMH 00pabOTKH UX Pe3yIbTaTOB

3ananns m.2.3.2

[TpomexxyTouHast aTTecTanus (3a4eT ¢ OIEHKOM) POBOAUTCS B OJTHOM U3 CIAEAYIONINX (HOpM:

1) cobecenoBanue;

2) BeimonHenue 3ananuil B OMOC yHuBepcurera.




2. TunoBbie! KOHTPOJIbHbIE 32JAHUS HJIH HHbIE MATEPUAJIBI ISl OEHKH 3HAHUIA, yMEHHI,
HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YIOIIMX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETeHIIMIA

2.1 TunoBsie BOonpocskl (3a1aHuA) AJs OLICHKH 3HAHMI B KayecTBe 00pa30BaTeIbHOIO pe3yJibTaTa

IIpoBepsiemblil 00pa30BaTENbHbIN PE3YNIbTAT:

Kon n HanMeHOBaHNE HHIUKATOpA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2 TIpummenser ocHOBHEIe | OOydJarOUIHiicCs 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IOHATHUS M 3aKOHBI KIIACCHYECKOH M COBPEMEHHON (DU3UKU U MX POJIb B PEIICHUH
HayK Ul pemieHus HPEeIMETHO- | MpeIMeTHO-TPOQMIBHBIX 33134

poGUIBHBIX 32724

2.1.1 lIpumepbl TeCTOBBIX 3aJaHUI

1. HopmaipHBIM yCKOpEHHEM MaTepHaIbHOI TOUYKH HAa3BIBACTCA

a) COCTaBIISIOIIAs BEKTOpPA YCKOPEHHMS, HAalPaBICHHAs 110 KacaTelbHOM K TPACKTOPHH MaTepHalbHON TOUKA

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

C) mpoM3BeJEHUE MOIYJISA BEKTOpA YCKOPEHHS Ha BEKTOP HOPMAJIH K TPAEKTOPHH MaTEPHAIbHOU TOUKH

d) cocraBsoas BEKTOpA YCKOPEHHs, HAMpPABJIECHHAS BJIOJb MPAMOM, MEPIEHAUKYIAPHON KacaTeJbHOW K TPaeKTOPHU
MaTepuaibHON TOYKU

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PaluyC-BEKTOP MAaTEPUAILHON TOYKH

2. BekTopoMm yriioBoro nepeMelieHus MaTepraIbHON TOUKH IIPH €€ BpallleHMH OTHOCUTEIIHHO OCH Ha3bIBACTCS
a) yromu, Ha KOTOPBI MOBEPHYIACH TOUKA, YMHOKECHHBIN Ha €TUHUYHBIIH BEKTOP, HATIPABICHHBII B CTOPOHY JABIKCHHUS TOUKH
b) mnpousBenenune yria moBopoTa MaTepHAIBHOM TOUKH Ha SIMHHYHBINA BEKTOP, 3a/Iaf0IIeH HAPABICHHE OCH BPAICHHUSI
C) JUIMHA YT OKPYXKHOCTH, 10 KOTOPO# MePEeMECTHIACH TOUKa
d) yron mexmy pammyc-BeKTOpaMH HAYAILHOTO M KOHEYHOTO MOJIOKECHHUSI TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePUAIbHOM TOUYKU

3. Kakoe yTBepkaeHuUE SIBISACTCS MPABUIBHOM U HanOOJIee TOYHOM HOPMYyTUPOBKOM BTOPOro 3akoHa HproroHa

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

b) HW3menenue ummyibca Tena paBHO PABHOACHCTBYIOIIEH BCEX CHII, ICUCTBYIONIMX HA HETO

C) B uHepuuanbHO cHCTeMe OTCYETa MPOM3BEJCHHUE MAcChl Tela HA YCKOPEHHE €ro MOCTYNATeIbHOrO JBHKEHHS PABHO
CyMMe BCEX CHJI, ISHCTBYIOIINX HA TEJIO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEHHEe, MPHOOpEeTaeMoe TEIOM, PABHO MPOM3BEICHUIO JICHCTBYIOIIEH HA HEro
CHJIBI HA MacCCy TeJa

e) B mo6oii cucteme oTcueTa cymMMa BeeX CHII JICUCTBYIOIIMX Ha TEJO, PaBHA MPOM3BEACHUIO €r0 MACChl HA €r0 YCKOPEHUE

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AeHCTBYOLIAS HA TEIO

C) Macca Teja, BRIpaKeHHast B €IUHUALAX CHIIbI (KHJIOIPaMM-CHIIa)

d) cuna, qelicTBYIOIAS HA TENO, BHIPAKEHHAS B €IMHMUIAX MACChl, KOTOPYIO MU3MEPSIOT B IPOIIECCE B3BEIIMBAHUS Tea 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) TPOM3BEACHHE UMITYJIHCA MATCPHAILHOW TOUYKH, Ha TUICYO CHITBI, ACHCTBYIONICH 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 YMEHBINCHHH AMIUIATYIBI KOJeOaHWi MpH NPUOIMKEHHH YacTOThl BHENIHEH CHJIBI K HEKOTOPOMY €€
3HAYEHUIO, ONIPEAEIIAEMOMY CBOMCTBAMU CUCTEMBI
b) B pe3kom yBennueHNH aMILTUTYABI KOJIEOAHUI P MPUOIMKEHUN YaCTOTHI BHELITHEH CHUIIBI K HEKOTOPOMY €€ 3HAYEHHIO,
OIpeNIeNIEMOMY CBOMCTBAMU CUCTEMBI

! TlpuBoaaTcs THHOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE MIJIS NPOBEIEHHUS ATTECTALHOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIEKAT aKTyaIM3aldd C YY4EeTOM pa3BHTHUS HAayKd, oOpa3oBaHUsS, KyJIbTYPBHI, SKOHOMHKH, TEXHUKH, TEXHOJOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



c)
d)

€)

a)
b)
c)
d)

€)

a)

b)
c)

€)

a)

b)

c)

d)

B PE3KOM YBEJIMYEHHHM 3aTyXaHUs KoJjeOaHWil Npu NpUOIMKEHHH 4acTOThl BHEIIHEH CHIIbI C COOCTBEHHOW 4acTOTOM
CBOOO/HBIX KoJIeOaHMi

B PE3KOM YMEHbBIICHUH 3aTyXaHMs KOJIeOaHWH NpH NPHOIMKEHUH 4YacTOThl BHEIIHEH CHWIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTYXAIOMINX KOJIeOaHHH

B TIPEKpaIeHNH KoJieOaHui py NpUOIMKEHIH YaCTOThI BHEITHEH CHIIBI K 4acTOTe CBOOOTHBIX KOJIeOaHuiH

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

OECKOHEYHO Majioe H3MEHEHHE KOTOPOil B 0OpaTHMBIX IIPOIeccaX PaBHO OTHOLICHHIO OECKOHEYHO MaJoro KOJIHYeCTBa
TeIUIa, NepeAaHHOTO CUCTEME K TEMIIEpaType CHCTEMEI

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

M3MEHEHHE KOTOPOIl B JIOOBIX MPOIIECCaX PABHO OTHOLIEHHIO KOJMYECTBA TEIUIA, IEPEJaHHOTO CUCTEME K TeMIIepaType
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 IIPOLECcCaX PaBHO IPOHM3BEACHHIO OECKOHEUHO Majoro
KOJIMYECTBA TEIUIA, HePEAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

8. Uto Ha3pIBaeTCA MOTEHIIMAIOM 3JIEKTPOCTATHIECKOTO TIOJIs?

HanpskeHHOCTB 3IIEKTPUYECKOTO MOJISI B JaHHOM TOYKE NPOCTPAHCTBA, YMHOKEHHAs HA palyC BEKTOP JAHHOW TOYKH
Cpenu 1aHHBIX OTBETOB HET MIPABUIIBHBIX

PaboTa o nepemMenieHno eANHUIHOTO HOIOKUTENBFHOTO 3apsiia U3 JaHHOM TOYKH IPOCTPAHCTBA B OECKOHEYHOCTh
IloTeHnuanpHas 3HEPIUs NPOU3BOILHOIO 3aps/a, IOMEIIEHHOTO B IaHHYIO TOUKY IIPOCTPAHCTBA

Cuia, neficTByIOIIast Ha €AUHUYHBIIN MOJIOKUTEIBHBIN 3aps 1, HOMEIIEHHBIH B JaHHYIO TOUKY IIPOCTPAHCTBA

9. KoHaeHCaTOpOM Ha3bIBACTCSA

JIB€ IUIOCKHX IUIACTHHBI, pa3lEleHHBIX CJIOEM IMAJIEKTPHKA C OTIMYHOM OT EIWHHIBI JIUAJIEKTPHUECKOM
MPOHHUIIAEMOCTBIO

J1000¢ YCTPOUCTBO, KOTOPOE CIIOCOOHO HAKAIIIIMBATE JICKTPUUICCKUC 3aPSIbI

JIBa U30JIMPOBAHHBIX IPYT OT APYyra KOHLIEHTPUYECKUX LIMIIMHIpA

CHCTEMA, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT ApYyra NPpOBOAHUKOB

10001 MPOBOIHUK, €CJIM OH 00J1aaeT JMEKTPUIESCKOH EMKOCThIO

10. Coopmynupyiite Teopemy ['aycca 1is SIEKTPUUECKOTO MOJIS B BAaKyyMe

LupKysmust BEKTOpa HAMPSHKCHHOCTH DIICKTPUYECKOTO TOJISL [0 IF0OOMY 3aMKHYTOMY KOHTYPY PaBHa HYIIIO

[TOoTOK BEKTOpa HATPSDKEHHOCTH B3JICKTPUYECKOTO MOJIS Yepe3 MPOM3BOJBHYIO MOBEPXHOCTh PAaBEH alreOpandeckoin
CYMME 3apsJ10B, HAXOAAUINXC HA ITOM TOBEPXHOCTH, }IeHeHHOf/'I Ha JJICKTPHUUYCCKYIO ITOCTOAHHYIO

IMoTOK BeKTOpa HANPSHKEHHOCTH JIEKTPUYECKOTO OIS YePe3 MPOU3BOIBHYIO 3aMKHYTYIO IOBEPXHOCTh PAaBHA HYJIIO
LlupKyJIsIms BEKTOpa HAIPSDKSHHOCTH 3JIEKTPUYESCKOrO OIS O TF000MY 3aMKHYTOMY KOHTYPY PaBHA MOTOKY BEKTOPa
HAaIPSDKEHHOCTH 3JIEKTPUYECKOTO TI0JIS 4epe3 IPOU3BOIBHYIO HOBEPXHOCTD, OMUPAIOIIYIOCS Ha 9TOT KOHTYP

IToTOK BEKTOpa HANPSHKEHHOCTH SJIEKTPUYECKOTO MOJSI 4Yepe3 MPOHM3BOJIBHYI0 3aMKHYTYIO IIOBEPXHOCTH PaBeH
anreOpandyecKoil CyMMe 3apsiIoB BHYTPHU 3TOM MOBEPXHOCTH, [EICHHOM Ha JIEKTPHIECKYIO MOCTOSHHYIO

11. Cdopmynupyiite nepBoe mpaBmwio Kupxroda

AnreOpandeckas CcyMMa TOKOB B JIFOOOM KOHTYpE L€ PaBHA HYIO

AnreOpandeckasi cyMMa TOKOB B JIFOOOM y3JI€ IIeITH paBHA HYJIIO

Anrebpardeckas cymma 3/1C B KaKI0OM KOHTYPE paBHA HYITIO

Anrebparmueckas cymma J/IC B KaXJOM KOHTYpe paBHa anreOpanmdeckodl cymMMme NpPOW3BENCHHN CHIIBI TOKAa Ha
COTIPOTHBJICHHE BCEX yJaCTKOB KOHTypa

Anrebpanueckas cyMMa IaJleHHH HaPsDKEHUI Ha BCeX Y4aCTKOB KOHTYpa paBHA HYJIO

12. BexTopoM MarHWTHOW MHIYKIIMH Ha3bIBaeTCs

BEKTOpHas (U3MUECKass BENWYMHA, MOIYJIh KOTOPOH paBeH OTHOIIEHHI0 MaKCHMAJIBHOW CHIIBI, JEHCTBYIOIIEH CO
CTOPOHBI MarHUTHOTO T10JI1 HA OTPE30K IPOBOJHUKA C TOKOM, K CHJIE TOKa B IIPOBOJIHUKE

BEKTOpHas pU3MUecKasi BeIMUYNHA, MOIYJIb KOTOPOH paBeH OTHOIIEHHIO MAKCHMAIBHOTO MEXaHHIECKOTO MOMEHTA CHII,
JICHCTBYIOIIMX HAa PAMKy C TOKOM, IIOMELICHHYIO B OJHOPOAHOE I0JIE€, K IIPOU3BEIEHUIO CHWIbI TOKA B paMKe Ha €€
IUI0IA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOILYITb KOTOPOH PaBeH OTHOIIECHHIO MHHUMAILHOTO MEXaHWYECKOTO MOMEHTA CHJI,
JICHCTBYIOIMX Ha PaMKy C TOKOM, NOMEIIEHHYIO B OJZHOPOJHOE MOJE, K MPOU3BEACHUIO CUIBI TOKA B pPaMKE Ha €e
IUIOIA/b

BEKTOpHas (U3HYEcKasi BEJIMUYMHA, MOAYJIb KOTOPOH PaBEeH OTHOLIEHHWIO MUHUMAJIBHOTO MEXaHWYECKOI'0 MOMEHTa CHII,
JICHCTBYIOIMX Ha PaMKy C TOKOM, NOMEIIEHHYI0 B OJHOPOAHOE IOJe, K NMPOU3BEJEHUIO CHIBI TOKA B paMKe Ha €€
HepUMETp

BEKTOpHas (pu3nUecKas BEIMUMHA, MOLyJIb KOTOPOH paBeH CHIIe, JEHCTBYIOIISH Ha € AMHUYHBIA TOJIOKUTENBHBIHN 3apsi,
HaxXOJAIIUKCS B MArHUTHOM I10J1€

13. SIBneHue caMOWHIYKIIMH COCTOUT B!
BOo3HMKHOBeHHH DJIC MHIYKUMHM B IIPOBOAAIIEM 3aMKHYTOM KOHTYpE NPH M3MEHEHHMH MAarHWTHOTO IIOTOKa 4Yepes3
MPOM3BOJIbHYIO ITOBEPXHOCTh, ONMPAIOIIYIOCS HA IAHHBIA KOHTYD




b)
c)
e)

a)
b)
<)
d)
€)

a)

a)

b)
c)

€)

BO3HHKHOBeHNH OJIC MHAYKLIUHU B HPOBOJSLIEM 3aMKHYTOM KOHTYpE NpPHU M3MEHEHHM TOKa, NMPOTEKAIOILEro 4epes
JIaHHBIA KOHTYP

BOo3HMKHOBeHNH D/IC MHAYKIMU B IPOBOASIIEM KOHTYpPE IIPU 3aMbIKaHUH UM Pa3MbIKAaHUH JAHHOTO KOHTYypa
BO3HMKHOBEHHM TOKA B IPOBOJSAILEM 3aMKHYTOM KOHTYpE IIPU U3MEHEHUU MAarHUTHOTO OTOKA Yepe3 AaHHbIN KOHTYP
BO3HMKHOBEHHM TOKA B IPOBOJAIIEM 3aMKHYTOM KOHTYpe NPHU M3MEHEHWH MAarHUTHOTO IOTOKA 4Yepe3 NMPOU3BOJIBHYIO
MIOBEPXHOCTb, OITMPAONIYIOCS Ha JaHHBIN KOHTYpP

14. DddexTuBHOE 3HAUCHHUE CHIIBI IEPEMEHHOTO TOKa ONPEIENISIeTCs KaK

BEIMYMHA TaKOTO MOCTOSIHHOTO TOKAa, KOTOPBIM 3a BpeMs, paBHOE OJHOMY NEpUOJY MEPEMEHHOI0 TOKa, MPOHU3BEAET
TaKylo ke paboTy, YTO M pacCMaTPUBAEMBbIi IEPEMEHHBIH TOK;

BEJINYMHA TaKOTO MOCTOSIHHOTO TOKAa, KOTOPBIN NMEPEHOCHTH Yepe3 MOINEPEedHOe CeUeHNE NTPOBOAHMKA TaKOH XKe 3aps,
KaK 1 IEPEMEHHBIHN TOK;

BEJINYMHA TOH 9aCTH IEPEMEHHOTO TOKA B IIETIH, SJHEPT U KOTOPOH MEPEXOJNUT B TEIJIO, BBIIENIEMOE B IICTIH;

BEJINYMHA aMIUTATYABI IEPEMEHHOTO TOKA,;

BCJIMYMHA aMIITUTYAbI IICPEMEHHOT'O TOKA, YMHOKCHHAaA Ha\/z.

15. Yro Takoe BOIHOBAsI HOBEPXHOCTH?

IToBepXHOCTH B IPOCTPAHCTBE, 1O KOTOPOM JOLLIA BOJIHA B JaHHBI MOMEHT BPEMEHHU
I'eomeTprueckoe MECTO TOUEK, HCIIBITHIBAIOIINX BO3MYILICHNE B OJMHAKOBOH (hase
I'eomeTprueckoe MECTO TOUEK, BO3MYIIEHHS KOTOPBIX MAaKCUMAaIbHBI

ITorpanuyuHas MOBEpXHOCTb, OTACIIAIONIAS BO3MYIIEHHYIO CPEy OT HEBO3MYIIEHHOM Cpebl
IInockocTh, NEPIECHAUKYJIIIPHAS HAIIPABIICHUIO PACIIPOCTPAHEHMSI BOJIHbI

16. CdopmynupyiiTe 3aKOH NPSIMOJIMHEHHOTO PaCIPOCTPaHEHHS CBETOBBIX JIydei

CaeT MeXay JF0OBIMH JIBYMsI TOYKaMHU PaclpOCTPaHsIETCs MO IPSIMO# JIMHUH, COSTUHSIONINI TOYKH

B 71100BIX cpeiax CBETOBO# JIyd MPEICTABISCT COOOU MPAMYIO JIMHUIO

CaeToBas BOJIHA BCETIa paCIPOCTPAHAETCA MO MPIMOM JTMHUU

B ogHOpOHBIX cpeaax CBETOBOM JIy4 ABJIECTCS IPSIMOM JIMHUEH

B onTruecku nmpo3payHbIX Cpelax CBETOBOM JIyd BCEI/a SIBJIAETCS NPSIMOU JIMHUEH

17. Yro Ha3bIiBaeTcs MUPpaKIKeii CBETOBBIX BOJIH?

Bce siBnenus1, cBsi3aHHBIC ¢ OTHOAHNUEM CBETOBBIMH JIy9aMH JTIOOBIX IPETIATCTBUI

PasnokeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUI, KOTOPBIE 00YCIOBJIEHBI BOJIHOBOH MPHPOIOH CBETa M HAOIIOAAIOTCS TIPH €TO PacTIpOCTPaHEHUN
B CPEax C PE3KO BBIPAXKEHHBIMU ONTUYECKHMHU HEOJAHOPOIHOCTIMH

COBOKYITHOCTB SIBJICHUI, KOTOPBIE O0YCIIOBJIEHBI 3aBUCHMOCTBIO TIOKA3aTENsI IPEIOMIICHHS OT YaCTOTHI CBETOBOM BOJHBI
HanoxxeHue KorepeHTHBIX BOJIH APYT HA Apyra

18. VYkaxwure Hanbosee MpaBWIbHYIO HOPMYIUPOBKY 3aKkoHa Mairoca

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIApU3aTOP, IMPU OTCYTCTBHUU TMIOTJIOMICHUA CBETa
BEIIIECTBOM IOJISIPHU3aTOPa YMEHBIIIAeTCs B JiBa pa3a

NHTEeHCUBHOCTh TMOJISPU30BAHHOTO CBETA, MPOIIEANIEr0 Yepe3 aHaau3aTop, MPsIMO MPOMOPIHMOHAIBHO KBaJpaTy
KOCHHYCa yTiIa MEXIY pa3pelleHHBIMI HAPaBICHUSAMH MOJIIpU3aTopa U aHATIH3aTopa

MHTCeHCHBHOCTD TOJSIPU30BAHHOTO CBETA, MPOMICANIETO Yepe3 aHAIU3aTop, Pa3pelIeHHOE HAIPaBICHHE KOTOPOTO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIMISAINIET0 Yepe3 ONTUYECKYIO CHCTEMY IOJISIpH3aTOp-aHaIH3aTop, BCeraa
MeEHbIIIC HHTCHCUBHOCTH CBETA, MTAIAIOIECTO Ha TOJIIPH3aTOP

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IMPOMICANICTO Yepe3 MOJApU3aTop, MPHU OTCYTCTBHH TIOTJIONICHHS CBETa
BELIECTBOM HE U3MEHSIETCS

19. CnekrpaibpHas U3IydaTelbHasi CIOCOOHOCTH TeJa 3TO

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

OHEPTHUA, U3JTyda€Masi BCEM HArp€TbiM TEJIOM TEJIa 3a CAMHUIY BPDEMEHU B CIMHUYHOM UHTCPBAJIC JIJIMH BOJIH

IIOJITHAs OHEPT U, U3JTydacMasd BCEM HArpeThIM TEJIOM BO BCEM CIICKTPAJIbHOM JUAINIa30HE NJIMH BOJIH 3a €IMHUILY BDEMECHU
SHEPTUsl, U3JIydaeMasl eIMHUIICH OBEPXHOCTH Tella 3a eIMHUIY BpPEMEHHU BO BCEM MHTEpBaJIe JUIMH BOJIH

SHEPTHsl, U3JIydaeMasl eIMHULICH NOBEPXHOCTH TeJla 3a MHUIY BPDEMEHH B ONTHYECKOM JInara3oHe JAJIHH BOJIH

20. Kaxkoe 13 MpUBE/ICHHBIX YTBEPIKICHHUH SIBJSIETCSI BEPHBIM B Teopuu bopa?

PaspemeHHpIME OpOUTaMHU 7SI 3JICKTPOHOB SIBIISIOTCS TaKWe, A KOTOPBIX MOMEHT HMITYJIbca JIEKTPOHOB KpaTeH
LEJIOMY YUCILy BEJIMYUH

DHeprus JIEKTPOHA HA OPOHTE U €€ PaANYC MOTYT OBITh ITPOM3BOJILHBIMH

Pagnyc opOHTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUNBAETCS

[Ipu 1BUXEHHUN 3JIEKTPOHOB IO OPOUTE IIPOUCXOANUT HENPEPHIBHON M3TyUYEeHHE SHEPTUU

Pagnyc opOHUTHI 37IEKTPOHA C TEUEHHEM BPEMEHH YMEHBIIASTCs




OIIK-1.3 Ilpumenser OOyyaromuiicst 3HaeT:

€CTCCTBCHHOHAYYHbIC METOAbL METOAbI TCOPCTUYCCKOI'0 M IKCIICPUMCHTAJIbHOTO HCCIICJOBaHUA (1)I/I3I/I"IGCKI/IX 06LGKTOB,
TCOPETUYCCKOI'O 1 mpoueccoB u HBHCHHﬁ, MCTOAUKY MPOBCIACHUA U 06pa6OTKI/I PE3YIbTATOB (I)I/I3I/I‘ICCKOFO
OKCIICPUMCHTAJIbHOTO OKCIICPUMCHTA

HCCIIeIOBaHMsI 00BEKTOB,
MPOIIECCOB, SBJICHUH, IPOBOIUT
SKCIIEPUMEHTHI 10 33JaHHOU
METOAMKE U aHAIH3UPYET
PE3YIIBTATHI

2.1.2. I[IpuMepsI TeCTOBBIX 3aJaHUH
1. MraoBeHHOE YCKOpEHHE MaTepHaNbHOU TOYKH ompeaessiercs GopMynoit
1) a= lim v(t+At)-v(t) 2) a- V(t+At)-v(t) 3) - lim V(t+At)+v(t) 4) @~ lim 5 a="
At—0 At At At—0 At At—0 At m
2. Kakast (hopmyna BbIpaxkaeT paboTy NpH JABM)KEHHH MaTepUajbHONW TOYKH IO MPOU3BOJILHON TPAEKTOPHUU M3 MOJOXKEHHs 1 B
nojoxeHue 2?7

rit+At)-r(t) F

2 2
) A =[F-07 2 A, -F.(v,-v) 8 A, =[F-dr 4) a,—F.r, 5 A,—Fs,cosa
1 1

3. MomenT HWHEPpUUU NPOU3BOJIBHOI'O TCJIa OTHOCUTCIBHO HeHOZ[BPI)KHOﬁ OCH BpalICHUS OTIPCACIIACTCA (bOpMynOfI
N N
_ 2 — 2
D3=Smr, 2 JI=mr 3)yJ=mr 4) 3=3,+ma? 53=>mr,
i=1 i=1
4. Yxaxure GopMyIty Uisi MOMEHTa HHEPIIUH TOHKOTO OJHOPOIHOIO CTEPIKHSA MAaCChl m M JJTHHBI | otHOCHTENEHO
HENOJBUKHOW OCH BpaIlleHHs], IPOXOJAIIEH Yepe3 CEPEANHY CTEPIKHA.

1 1 1 1 2
DI="ml? 2yJ="ml? 3)J="ml* 4)J=—ml’ 5 J="ml?
) 2 ) 3 ) 4 ) 12 ) 5

5. VYkaxure Gpopmyny mis KIT/I TermoBoii ManiiHel

1) U:Tl;TZ 2) = :\,,o,,m 3) 77:% 4) n:Ql(SQz 5) U:Q(ElQ

6. Ykaxurte hopMyiy A pacrnpeneieHus boabimana.

EK“’I+U V
1) n:noexp(—%jz) n=n, eXp[_ij?O n=n, exp(—g_l_)‘l) n=n, exp(— T(‘fj@ n=n, exp[—ll('{l_)

7. Bwibepure opmyiry Uil HapsHKEHHOCTH 3JIEKTPUYECKOTO II0JIS, CO3[aBaéMOr0 PaBHOMEPHO 3apsHKEHHOH IUIOCKOCTBIO B
BaKyyMe.

NE-2 2E-_2_ 3Eg-_J HE== SE=

g 2¢,d° 4, r? 7,

0 0

8. 3axon buo - CaBapa — Jlaruiaca umeert BuJ

T re

IN

0

_ FxV - Fxdl — Vxit -
1)B:ﬂq_:< 2) dB:ﬂerdl 3)B:&q—:< 4) dB = o
4z r 4z r® 4z r 4z rd

IN

9. Kakast u3 ppopMyJ1 MPaBHIHHO OTPAXKACT CBSI3b MEIKIY HAMPSHKEHHOCTHIO JICKTPUICCKOTO OIS U TOTEHITHAIOM 3JIEKTPHUYECKOTO
moJist?

Z E
D) g-¢,=[E-dF 2) p=E-F 3) g0, =E-(F-7.) 4) p=divE 5) o=—
1
10. 3akoH Amrnepa B 00IIeM BHUIE UMEET BU]T

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

11. Kakoe W3 mepeduciIeHHBIX ypaBHEHUI BXOAUT B CUCTEMY ypaBHeHMI Makcsenna?

1) {D-ds=q 2) {H-ds=0 3)§E-d|":o4)|-”|:3—5 5 ®=[E-ds
s S L H s

0

2
12. Ecmn w, = 1 R

1 o
h = —F— U w= — > TO (i)opMyna JJIg 3aTyXaromux KoJIeOaHUI B CUJIBI TOKA B KOJIEOATEILHOM KOHTYp€
JLC LC 4L

HMECT BU/

1= Ioem(—z—itjcos(wot+a) 2) 1= |oe>©[—2—F:_t)COS(ai+a) 3) I =1, cos(ewt+a)

4) 1=l,cowt+a) 5)1=1,co8wt)




13. Ieprox 3aTyxarouux KouebaHui B KonebaTeIbHOM KOHTYPE paBeH

1 R 1 R 1 R 1R L R
) T=2d] —+ | 2 T=2d] =~ | 3)T=21] =+ | @T=21] — | 5)7_o L
) ”(Lc 4sz ) ”(LC 4sz ) ”(LC 4sz ) ”(Lc 4sz )T ZE(LC+4LZJ

14. VIHTEHCHBHOCTh TIPH HATOKEHHH JBYX Kozepenmubix BOTH pasHa (0 [ pasHocth da3; |,, |, WHTEHCHBHOCTH BOIH B

otaensHocTH, | #1,):

Di=t+1, 2 1=l+1,+2/L1,c088 3) 1=12+12+21,1,c055 4) | =[I2+12-21,1,c085 5) | =/I2+12

15. Ha mudpakioHHyto pemerky ¢ meproaoM d majgaer CBeT OnpenelieHHOM UTHHBT BOMHBL Kako# u3 (popMyll COOTBETCTBYET
MaKCHMYM II€pBOTO HopsAaKa?

. A . 2d . 3d . A . 22
1) SNp=— 2)sing=—23) sinp=—14) sinp=—2>5) Sinp=—
) Sing q ) sing Y ) sing P ) sing 2d ) sing q

I |
16. Ecnu " min g " max- MpHuMAabHAasA 1 MaKCUMAaJlbHAasl MHTEHCUBHOCTD YaCTUYHO NOJIApU30BaHHOTO CBECTA, IPOITYCKAaeMOro
AHAJIU3aTOPOM, TO CTCIICHD MOJJAPU3allUU CBETA OMPCACITIACTCA 10 q)opMyne
lax = i | o — | I

P= Ima><+|min max min P = max min — min pP= min

1) min 2) Imax+ Imin 3) Imax 4) Imax+ Imin 5) Imax

11. Ilpu mageHnn CBETOBOTO JIyda, pacpOCTPAHSIONMIETOCS B IEPBOH cpejie Ha TPaHMIly pas/esia HEpBOM U BTOPOH CpPEIIbI C
HOKa3aTesIMHU IPEIOMIIEHUS U N, , N, >N, YIOJ IIOJHOTO BHYTPEHHETO OTPAXKEHHUS o YAOBIETBOPSET YCIOBHIO

1) sinozzi 2) sinazﬁ 3) tgozzﬂ 4) tgazn—2 5) cosa = &
n2 nl r.]2 r.]1 nZ

2.2 TunoBble 3aJaHUs IS OLIEHKH YMEHHI B KauecTBe 00pa30BaTe/IbHOIO pe3y/ibTara

[IpoBepsiemblii 00pa30BaTENbHBIN pPe3yNbTaT:

Kona u HaumeHoBaHue OO6pa3oBarenbHbIN pe3yabTaT
WHUKATOPa TOCTIKEHUS
KOMITETEHITUH

OIIK-1.2 ITpumensieT ocHOBHBIE | OOy4JaroImuiics yMmeer:

TIOHSATHS U 3aKOHBI HCTIONIB30BaTh OCHOBHBIC MTOHATHUS M 3aKOHBI (DH3HUKH JUTS PEIICHHS IPEIMETHO -TIPO(HIBHBIX
€CTECTBEHHBIX HAaYK IJIs 3ama4

pelIeHns MpeIMETHO-
npoIIBHBIX 33124

2.2.1 lIpumepsnl 3aga4

1. MoTouuKkiIncT 3a mepBble 5 MUH Ipoexas 3 KM, 3a mociefyronme § MUH — 9,6 KM U 3a mocieanue 6 MuH — 5,4 kM.
OmnpenenuTs CKOPOCTh ABHKEHUSI MOTOLIMKIIMCTA HA Ka)K/IOM M3 TPEX YYacTKOB IyTH; CPETHIOI0 CKOPOCTh 32 BCE BpeMsi
JIBHIKCHUSL.

2. JlBa moesja UIyT HaBCTpEYy JAPYT APYrY CO CKOPOCTAMHU Vi = 36 kM/4 U vz = 54 km/u. [Taccaxxup B nmepBoMm mnoesze
3aMeyaet, YTO BTOPOH Moe3/] MPOXOJUT MUMO HEro B TeueHue Bpemenu t = 6 ¢. Kakosa juiHa BToporo noesuaa?

3. Touka ABMXKETCH TI0 OKPYKHOCTH paguycoM 20 CM ¢ MOCTOSHHBIM TaHTEHIUATBHBIM yCKopeHueM 5 m/c?. Uepes kakoe
BpeMsI 1TocyIe Havyajia ABHKEHUsS] HOPMaIbHOE YCKOPEHHE TOUKU OyJeT paBHO TaHTC€HIUAJIBHOMY?

4. Ha HakJIOHHOH IUIOCKOCTH JUIMHOM 13 M M BeICOTOH 5 M JIeXHUT rpy3 Maccor 26 kr. Koaddumuenr tpenns pasen 0,5.
Kakyro cuiry Hajo NMPUIIOKHUTH K TPy3y BJOJb 3TOW IUIOCKOCTH, YTOOBI BTaUTh Ipy3? UTOOBI CTAIUTH Ipy3 C 3TOU
IUIOCKOCTHU?

5. Tloesn maccoit 500 T aBMKETCS paBHO3aMEUICHHO MIPU TOPMOXEHHH, TIPH 3TOM €ro CKOPOCTh yMEHbBIIAETCs B TeUeHHE |
muH oT 40 10 28 kM/4. HaiiTu crity TOpMOXKEHHUSI.

6. Teno CKONB3MT 10 HAKIOHHOH IJIOCKOCTH cocTaBisionieil ¢ ropusontom yron 45°. Ilpoiina paccrosuue 36,4 cMm Teno
IPHOOpPETET CKOPOCTH 2 M/c. UeMy paBeH KOd(D(GUIIMEHT TPEHHS Tela O TUIOCKOCTh?

7. Opynue, ®eCTKO 3aKpEeIIeHHOE Ha JKeJIe3HOJOPOXKHOW miardopme, MPOU3BOAUT BHICTPEN BJOJb MOJOTHA Kele3HOi
Joporu noj yriom o = 30° k inHuM ropuzonta. OnpenenuTs CKOpOCTh U OTKATa IIATGOPMBIL, €CIIU CHAPSI/L BBUIETAET CO
ckopocThio U1 = 480 m/c. Macca mnaTdopMbl ¢ opyaueM U cHapsaamu mp = 18 T, Macca cHapsga my = 60 K.

8. Ilap maccoii m; = 3 Kr ABHXKETCSI CO CKOPOCTBIO V1= 2 M/C M CTAJIKUBAETCS C HOKOSLIMMCS IApOM Maccoit my = 5 Kr.
Kakas pabora Oyner coBepmieHa mpu nAedopmanuy mapoB? Yaap CUHTaTh aOCONIOTHO HEYNPYTHM, IPSIMBIM,
LEHTPAJIBHBIM.




9. CrepreHb BPaIaeTcsi BOKPYT OCH, TIPOXOISINEL Yepe3 Ero cepeiHy, COracHo ypasHenuio ¢ = At+Bt3, rne A = 2 pan/c,
B = 0,2 pan/c®. Onpenenuts Bpaiarmuii MOMEHT M, JeficTByONIMI Ha CTEPKEHD Yepe3 BpeMs t = 2 ¢ mocyie Hadaja
BpAILIEHHS], €CJIH MOMEHT MHEpIMH cTepxkHs J = 0,048 kr-m2.

10. Ha xparo miardopMbl B BUJIE JUCKA, BPALIAKOIIENCS 0 HHEPIMM BOKPYT BEPTUKAIBHON OCH C YacTOTOM N1 = 8 MuH 7,
CTOMT YenoBek Maccoi my = 70 kr. Korja 4enoBek nepemiesn B HEHTP IIaT(GOPMBL, OHa CTajla BpallaThCsl ¢ 4aCTOTOW np =
10 mun L. Onpenenuts Maccy mp muaTpopmbl. MOMEHT HHEPIMH YEJIOBEKA PACCUMTHIBATE KaK ISl MATEPUATILHOM TOUYKH.

11. Touka coBeplIaeT rapMOHUYECKHE Kojlebanus X = A sinmt, rme A = 5 cm, ® = 2 ¢'. B MOMeHT BpeMeHH, Korjia TouKa
oOnanana nmoteHuansHoi sHeprueit 0,7 Mk, Ha Hee JAelicTBOBaa Bo3Bpalatromias cuia B 5 mH. Haiitu 3TtoT MOMEHT
BpPEMEHU.

12. TInomazs MuacTHHBI CIMOASHOTO KOHIEHcaTopa 36 cM?, TosmuHa cios auanexrpuka 0,14 cM. BEIYUCINTE EMKOCT, 3aps
Y SHEPTHUIO KOHJICHCATOpa, €CIIM Pa3HOCTh MOTEHIMAIOB Ha ero ooknankax 300 B, cuom = 2,1.

13. /lBa oqMHAKOBO 3apsDKEHHBIX LIApHKa MOBEIICHBI B OJHOW TOYKE Ha HUTSIX OIMHAKOBOW MIHMHBL [Ipu 3TOM HUTH
paszonuiuch Ha yroin O. lllapuxu norpyxarot B Macio. KakoBa NI0THOCTh P Macia, €ClId yroji pacXoKICHUs HUTEH Mpu
NOTPY’XEHHH B Macjlo ocTaeTcs HemsmeHHbIM? [lnoTHOCTh Marepuana mapukoB p = 7,5-10% kr/m®, nmonexrpuueckas
MPOHHUIIAEMOCTh Macia € = 2,2.

14. Yetpipe nammbl, paccyuTaHHbIe HA HanpsbkeHne 3 B u cuny Toka 0,3 A, HaJ0 NOAKIIOYNTH NAapauIeNbHO U MUTATh OT
UCTOYHUKA HanpspkeHus 5,4 B. Pe3ucrop kakoro conmpoTUBICHUS Hal0 BKJIIOYUTH MOCIE0BATENIBHO JaMIIam?

15. Amnepmerp umeer conpotusienue 0,02 Om. Ero mkana paccumrana Ha 1,2 A. IIIyHT Kakoro cOmpoTHBICHHUS HaJo
MOCTaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBIIIO H3MEPATH TOKHU CUIIOi 10 6 A?

16. OnmHOpomHOe MarHUTHOE moje ¢ nHAyKiued 200 MTn neiicTByeT Ha MOMEIIEHHBIA B HEro MPOBOAHUK ITHHOM 50 cM ¢
cuoii 0,7 MH. Onpenenure cuiy Toka B IPOBOJHUKE, €CIIM YTOJI MEXAy HallpaBJIeHUEM TOKa U MHAYKLMEH MarHUTHOTO
nosis paseH 45°.

17. KBampatHas paMKa IIOMEIIEHa B OJHOPOJHOE MarHWTHOe mone. HopMame K INIOCKOCTH paMKH COCTaBIISIET C
HamnpasJeHueM MarHUTHOTO mous yron 60°. Ctopona pamku 19 ¢M. OnpenenuTe UHIYKIMIO MarHATHOTO MOJS, €CIH
U3BECTHO, YTO cpefHee 3HaueHue OJIC MHAyKIUM, BO3HHUKAIOIIEH B paMKe NMpH BbIKIOYeHUH nons B TeueHue 0,01 c,
paBHo 50 MB.

18. MarHuTHBII TOTOK, MPOHU3BIBAIOIINN 3aMKHYTHIA NPOBOJIOYHBIH KOHTYp ¢ compotuBicHHeM 0,5 OM, paBHOMEpHO
yBenmmumics ¢ 0,2 MB6 no 7 mB6. Kakoii 3apsia mpoiuen 3a 3T0 Bpems 4yepe3 IONEPEeYHOe CeUeHUe IPOBOJHHUKA NPU
paBHOMEpPHOM H3MEHEeHUH noToka. Cuna Toka, 9/1C — MOCTOSIHHBL.

19. Karymika c 5KeJle3HbIM CepIedHUKOM ceueHneM 20 cM2 umeeT nHAYKTHBHOCTS 2-102 ', KakoBa 1omkHa 6bITh CUila TOKA,
4TOOBI MHAYKIHS 10N B cepaeunuke Obu1a 107 Ti, uncno BuTkoB pasHo 1000?

20. Paccrosiaue L ot meneit 1o skpana B omnbite FOHra paBro 1 M. OnpenenuTh pacCTOSTHUE MEXTY IIEISIMHU, €CIIA Ha OTPE3Ke
nmeoi 1 = 1 cm yknaasiaercs N = 10 TeMHBIX HHTEPPEPEHIMOHHEBIX M0JI0C. J{muHa BoMHbL A = 0,7 MKM.

21. Ha nnenky u3 rauuepuna toiupHoi 0,3 Mxm magaet Oenbiii cBeT. Kakum Oyner kazaThes LBET IUICHKH B OTPAXKEHHOM
CBeTe, €CIU YTroJl majieHus Jryqeid 45°7?

22. Kakyro pa3HOCTb JUIMH BOJIH MOXKET Pa3pelinTh JU(paKkinoHHas pelIeTKa LIMPUHON 2 CM U MEPUOJIOM 5 MKM B 00JacTH
KpacHBIX Jiy4ueii (A = 0,7 MKM) B CIEKTPE BTOPOTO MOpsiaKa?

23. EcTecTBEeHHBIH CBET MajaeT Ha IOBEPXHOCTh JAUAJICKTPHKA IO YIJIOM NOJHON mnomspu3anuu. Kosdduiuent
npomyckanus cBeta pases 0,915. Haiitu cTeneHs mossipu3aliuy MpeJIoMICHHOTO JIyda.

24, EcrecTBeHHBII CBET IMPOXOJUT Yepe3 J(Ba IOJISIPU3ATOPA, YIOJI MEXKAY INIaBHBIMH IJIOCKOCTAMH KOTOPBIX paBeH 45°. Bo
CKOJIBKO pPa3 YMEHBIINUTCS HHTEHCHBHOCTh CBETa IIOCIE MPOXOXKIACHHSA O3TOH cucTeMbl? CumTaTh, YTO KaXKIBIN
MOJISIPU3aTOp OTpaxkaeT u noryomaeT 10% magaromiero Ha HUX CBETa.

25. Karox BakyyMHOTo (pOTOIJIEMEHTa OCBemaercs cBetoM ¢ JumHON BomHBI 0,405 mMxM. DOTOTOK mMpeKpamaeTcs IMpH
3aJiepKUBAIONICH pasHOCTH MoTeHIHANOB 1,2 B. Haiiti paboTy BEIX0/a 3JIEKTPOHOB U3 KaTOAA.

OIIK-1.3 [pumensier | OOy4aromuiicss ymeeT:

€CTECTBEHHOHAy4YHbIE  METO/BI | IPUMEHITH METOABI TEOPETHYECKOTO M JKCIHEPHUMEHTAIFHOTO HCCIENOBaHMS (PH3NYECKHX
TEOPETUIECKOTO U | 00BEKTOB, MPOLIECCOB M SBJIEHUH, MPOBOANUTH (PU3MYECKUE DKCHEPHUMEHTHI 10 3aJaHHON
SKCIEPUMEHTAIBLHOTO METOAMKE U 00pabaThIBaTh X PE3yIBTATHI

HCCIIeTIOBAHUS 00BEKTOB,

IIPOLIECCOB, SIBJICHUH, MPOBOJUT
SKCHEPUMEHTHl 1O  3aJlaHHOU
METOJIUKE u aHaJIU3UpPyeT
pe3yabTaThL

2.2.2 TlpuMepsl TECTOBBIX 3aIaHUI

1. Tlemexox mpouien MOJIOBUHY OKPY)KHOCTH pajuycoM 1,5 kM 3a 0,5 waca. [Ipu 3TOM MOIyinb CpEAHETr0 BEKTOpa CKOPOCTH
Meexoaa paBeH

a)
b)
c)
d)
e)

3,0 xm/4
4,0 kM/4
5,0 KkM/4
6,0 kM/g
7,0 xm/g




HebomnbIoe Teno (MarepuaibpHyro TOuKy) Opocwu mox yriiom 3(0° K TOPU30HTY ¢ Ha4anbHOH ckopocThio 20 M/C Uepes kakoe
BpEMs TeJo JOCTHrHeT Bhicuieil Touku? [puaats g=10 m/c?

a) 01c
b) 02c
c) 05¢c
d 1c
e) 2¢

[Ipy BKITIOYEHHH SIEKTPOABHIATENS €ro POTOP HAUMHACT BPALIATHCS PABHOYCKOPEHHO C yITIOBBIM yckopernnem 20 06/c.
CkonbKo 000pOTOB ceaeT poTop 4epe3 1 CeKyHy mocie BKIIIOYCHHS IBUTATEIS?

a) 10
b) 15
c) 20
d) 25
e) 30

IManas ¢ BeICOTHI 1 M, Tpy3 Maccoil 1 KT MOXKeT CKaTh IPYKHHY KECTKOCTBIO 2 -10° H/M Ha BenMuuHY, PaBHYIO
a) 0,1cm

b) 0,2cm
C) 2cm
d 1lcm
e) 0,5cm

Tenexka Maccoil 15 Kr ABMIKETCS IO BOTHYTOMY MOCTY €O CKOpocThio 10 M/c. B HIKHEH TOUYKe CHlla HOPMAIBHOTO JaBICHHUS
TEJIE’)KKU Ha MOCT BJIBO€ MPEBOCXOIUT CUITy TskecTH. [Ipu 3TOM paanyc KpUBU3HBI MOCTa paBeH

a) 10m
b) 15wm
c) 20mM
d 25m
e) 30m

Myxa maccoii 0,5 T, iersmas co CKOpOCThIO 2 M/C, TIONIAAaeT B MOABEIICHHBIN UMK JUCT Oymaru maccot 1,5 r. Cpaszy
TI0CJIE CTOIKHOBEHUS CKOPOCTH IBIKECHUS JIMCTA C MIPWINIIIECH K HEMY MYXOH COCTaBIIsSET

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

HeGousioe Teno (MaTepuaabHYIO TOYKY) Maccoi 2 Kr, HaXOSIIYIOCA Ha HEKOTOPOM BEICOTE HAJ MOBEPXHOCTHIO 3€MITH H
HAMEIOIIYI0 TIOTEHIINATBHYIO 3HepTHio paBHyio 400 I, OTIYCTHIIM, TaK 9TO Yepe3 HEKOTOPOE BPEMS OHO YITAIO Ha 3eMITIO.
Yemy paBHa CKOPOCTB STOTO TeJIa B MOMEHT TaieHus Ha 3eMii0? CONPOTHBIICHHEM BO3/yXa TIpeHeOpeyb.

a) 1w/

b) 5wm/c

c) 10wm/c
d) 20wm/c
e) 40wm/c

OnHoponHblit auck panuyca 0,1 M, KaTsiuiics 6e3 MPOoCKaIb3bIBAHUS 110 TOPU30HTAILHOM MOBEPXHOCTH CO CKOPOCTHIO 5 M/C,
oragas Ha HaKJIOHHBIN Y49aCTOK, IMOJHUMACTCA HA BBICOTY

a) 2,5wm
b) 1 m

c) 05m
d 04wm
e) 02m

Haﬁ}lHTe YHCIIO CTeTICHEH CBO60}II:-I MOJICEKYJT HACAJIBHOTO I'a3a, €CJIN BCA DHEPTHUA €T0 TCIIOBOTO ABMKCHUA IMPUXOJUTCA HA
TIOCTYNATCIIbHOC ABUKCHUEC MOJICKYJT

a)
b)
c)
d)
e)

~No ok w




10.

11.

12.

13.

14.

15.

16.

17.

B 1ByX 0IMHAKOBBIX 0aJNIOHAX HAXOMUTCS KHCIOPOM IMOJ OJMHAKOBBIM JABJICHHUEM P U OJHOW W TOIl ke Temmeparypoit T.
[Mocne Toro, Kak ra3 u3 MepBoro OaIoHa MOJHOCTHIO MEpEeKavyall BO BTOPOM OAJUIOH M MOCIIE 3TOTO MOBBICHIIU TEMIIEPATYPY
B 1,5 pa3a, namieHue BO BTOPOM OaJJIOHE CTAJIO PABHEIM ...

a p
b) 2p
c) 3p
d) 4p
e) 6p

KonebatenpHbII KOHTYD ¢ IPEHEOPEKIMO MAJIBIM COIPOTUBICHUEM HMeeT AIEeKTPoeMKoCTsC = 25 Mx®D, HHIYKTHBHOCTD
L = 0,01 I'n. MakcumansHas cua Toka B KoHType 0,1 A. MakcuManbHOE HalpsDKeHHE Ha KaTYIIKe paBHO

a) 1B
by 2B
c) 10B
d) 25B
e) 100B

[psamotii npoBoy umHO# L = 40 cM gBIKETCS B OTHOPOIHOM MarHUTHOM IIOJIE CO CKOPOCTBIO ¥ = 5 M /¢ MepNeHANKYISPHO
JUHUAM HHAYKIHUU. Pa3HOCTh MOTEHIMAIOB MKy KOHIIaMu npoBoja u = 0,6 B. Haykuus B mMarHuTHOTO MOJIs paBHA
a) 0,12Tn

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

Pe3onancHas dactoTta BeIHYXatomei rapmonndeckoid D/1C B konebaTeIbHOM KOHTYpE, IPU KOTOPOH aMIUIUTY 1A CHIIBI TOKa
MaKCHUMallbHa, PaBHa Wpe; = 200c!. Yemy paBHa MHIYKTMBHOCTh KAaTyIIKM B KOJNeGATETHHOM KOHTYpE, €CIH €MKOCTh
KOHJICHCATOPa PABHA C — 5 nixcdD 7

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

IToTOK BEKTOpA IMEKTPUUECKON HHAYKIUH (IJTEKTPUUIECKOTO CMEIEHHUs ) Yepe3 CheprIecKyro TOBEPXHOCTh, OXBATHIBAIOIIYIO
TOUCUHBIC 3PS/ (| = 2 1K, g, = 3 1K, qs =~ 2 uKu, paBeH

8 1-1075
b) 2-1075
¢ 3-107°%
d) 7-1075
e) OK—;

TemmepaTypa aGCOTFOTHO YEPHOTO Tella YMEHBIIMIACH B 2 pa3a. Kak W3MeHHIACh ero SHepreTHuecKasi CBETHMOCTD
a) VYsemuuwmnach B 16 pa3

b) VBeauumiacs B 2 pasa

C) VYBemuumiach B 4 pasa

d) VYwmensmmnace B 2 pasa

e) YmeHnpmmiach B 16 pa3

Kpacuas rpanuia Gpotosddexra 1 HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMaIbHOE 3HAYCHHE SHEPTUH
(oroHa, Be3bIBatoIIEro goroappexr. OreeT gath B 3B.

a) 1,273B
b) 3,11-B
c) 5,353B
d) 9,21-B
e) 12,435B

dotoH paccesiica 1o yriom 0 = 60° Ha NEPBOHAYAILHO TIMOKOMBIIEMCS S3JICKTPOHE. OHpeI[CJ'II/ITB Ha4YaJIbHYHO 3HCPIUO
(I)OTOHa, €CJIM AJIMHAa BOJIHBI paCCESIHHOI'O (bOTOHa OKasajiaChb paBHOﬁ KOMIITOHOBCKOM JJINHC BoJIHBEL. OTBET JaTh B MbsB.

a) 031 M>dB
b) 0,61 MoB
c) 0,84 M>B
d) 1,02 M>B

e) 2,25M>B




2.3 TunoBble 3aIaHUA VISl OLIEHKH HABBIKOB B Ka4yecTBe 00pa30BaTeILHOI0 pe3yJbTara

Kon n HanmMeHnoBaHue OO6pazoBarebHBIN pe3yabTaT

HHAWKATOPa JOCTHIKECHUA

KOMIICTCHIINH

OIIK-1.2 TIpumensier ocHOBHBIE | OOyJalOLIHIACS BIaJeeT:
TIOHSATHS U 3aKOHBI €CTCCTBCHHBIX | HABBIKAMH TNPUMCHCHUS OCHOBHBIX TOHSATHA M 3aKOHOB KJIACCHYECKOW M COBPEMEHHOMN
HAYK JJIS PEUICHUS MPEIMETHO- | (PU3MKH AJIs pelICHUs MPEeIMETHO-NPOMUITBHBIX 3a/1a4

npouIbHBIX 33134

2.3.1 Ilpumepsnl 3aganmii

1. Ilpu u3MepeHuH JUIMHBI Tela ObUIO TIPOBEIEHO OJTHO U3MEPEHHUE C MTOMOIIBI0 MIJITMMETPOBOH YueHHYEeCKOM IMHEHKH. [Ipu

3TOM OBLIU IMOJYYCHO 3HAUYCHUC NJINHBI I= 22,3 CM. quy paBHa MHCTPYMEHTAaJIbHasd NOIrpCIHOCTb I/I3MepeHI/IH?

2. Ilpn u3MepeHnn UIHHBI Tea OBIJIO IPOBEICHO OAHO U3MEPEHUE C IOMOINBIO IITAHT€HIIMPKYJIA, IKajla HOHUYCa KOTOPOTO

10.

11.

12.

13.
14.
15.
16.
17.
18.

19.
20.

umeer 10 nenenmit. IIpum sTom ObuUIM ToONydeHO 3HavyeHWe UMHBI [ = 22,7 mMm. UeMy paBHa HMHCTpYMEHTaJbHas
MOTPEIIHOCTh M3MEPEHHS?

Pa;mycm ABYX IIJIaHET OJIMHAKOBOM IIOTHOCTH OTHOCSTCS Kak 1= 3 . Haiitu oTHomIeHue yCKOpeHI/Iﬁ CBO6OI[HOFO

R
Ry

MaJacHud U Ha NIOBCPXHOCTU 3TUX IJIAHCT.
I[Ba MaTeMaTU4€CKUX MasTHHKa MaccaMu mq = 0,1KFI/I m, = 0,0SKF COBCPHIAOT TapMOHHYCCKHUC KOJicOaHHUs C

. o1
nepuogamu T; = 1c u T, = 2c. HaliTu oTHOLIEHWE IMH UX HUTEH l—l
2

IMox neiictBuem MomeHTa cmiasl 100 H-M, MaxoBWK, MpencTaBisiOmmid coO0W OTHOPOAHBIA MUCK Maccoit 20 Kr u
pamuycoMm | M, mpuoOpeTaeT yrioBoe yCKOPEHNE paBHOE .

B nByx oanHAKOBBIX Oa/IOHAX HAXOIWUTCS KHCIOPOJ MOA NaBieHueM 3 at™ u 5 atM. CHavana o0a OaIoHa COeANHIIIH
MEXJIy cO0OH M BBIPOBHSUIM JaBJICHHE B HUX IPU INOCTOSHHON Temmeparype T, a 3aTeM TeMIepaTypy MeJICHHO
YMEHBIIIH B 2 pa3a, obllee AaBieHue B OaJUIOHAX CTalo PaBHBIM .

JIBa nmpyXWHHBIX MasTHHKA Maccamu M, = 0,01kru m, = 0,02kr coBepIIaoT rapMOHHYECKIE KOJICOaHUS ¢ IEPHOJaMH

key

k_z.

[py>XHMHHBII ¢ MacCcoi m M KECTKOCTBIO IIPYXUHBI K coBepIaeT kosiebanus ¢ mepuoaoM T . Yemy OyzneT paBeH epuoa
KoJIeOaHUH, eClIi MacCcy YMEHBIINTH B 4 paza?

T, = 1lcu T, = 2c. HaiiTi oTHOIIEHHE KOA(DPHUIIUESHTOB KECTKOCTH UX TPYIKUH

Ha ydacTke HeoAHOPOJHOM 1enu, conepskaiieii conpotusienus Ry = 3 Om, R, = 9 Om u uctounuk ¢ DJIC € = 6 B,

BHYTpPEHHEE COIIPOTHBIICHHE KOTOpOTO peHeOPEeIKUMO MaJIo, Te4yeT TOK I=14
A R N £ Ry B
— 1

I

ITpu 3TOM pa3HOCTH MOTEHIMAJIOB MEXIY ToukaMu A u B paBHa

Barapes 3amkHyTa Ha peoctat. IIpu yBenndeHnn COMpOTUBIICHUS peocTaTa B 4 pa3a HaNpsHKEHHE Ha HEM yBEIMUMBACTCS
¢ 2 B no 4 B. IIpu stom D/IC Gatapeun paBHa .

ToyeuHslil 3apsAn ¢ CO30aeT B OKPYXKAIOWIEM IPOCTPAHCTBE DIIEKTPOCTATHUECKOE IIOJE, MOJIYNb HaNps>KEHHOCTH

2 B
KOTOPOT'O 3aBHCHUT OT PACCTOAHUA T I0 3apsaa IO 3aKOHY E = T_Z; LIGMy PpaBHA Pa3HOCTb NOTCHINAJIOB (pA - (PB MCKAY

ToukamMu A 1 BHaxXoAsIlMMUCS OT 3apsia Ha PacCTOSIHUAX Ty = 1MU 75 = 2MCOOTBETCTBEHHO?
ITo TorkoMy TpoBOY TeueT TOK /. IHAYKIMs MarHUTHOTO TIOJIS B IIEHTPE MOTyKOJIbIIa paginycoM R paBHa

DJeKTpOH 3apsoM —e, o0Jlaias KWHETHYECKOH 3Hepruei, paBHOW Ej, IBHXKETCS 1O OKPYXHOCTH B OJHOPOJHOM
MAarHMTHOM I0JI€ ¢ MHAYKIMENH B. Paanyc OKpyKHOCTH IIpU 3TOM paBeH /

KonebaTenbHblit KOHTYp MMeeT eMKOoCcTh | MK® u naaykTuBHOCTE 100 MKI'H. KakoMy ycIIOBHIO TOJDKHO YAOBIIETBOPSTH
COIIPOTHUBJICHHE KOHTYpa, YTOOBI B HEM MOTJIM IIPOUCXOIUTH 3aTyXarolie TapMOHNYECKHE KOJIeOaHus?

CosteHonn mmwHOM | = 1M, AuaMeTp KOTOPOro Majl IO CpaBHeHHIO ¢ ero mimHOW, mmeer N = 1000 BHUTKOB.
HanpspxkeHHOCTP MATHUTHOTO TTOJISI BHYTPH COJICHOWIA, €CITH 110 HeMY NMPOXoauT Tok [ = 2 A, paBHa

PaccrosiHue Mexay cocelHUMHU MakCUMyMaMH IIpU JUIMHE CBETOBOM BOJIHBI, paBHOH A, B ombiTe FOHra pasno 0.1 mMm.
Yemy Oyner paBHO pacCTOSTHHE MEX/y BTOPBIM M Y€TBEPTHIM MaKCUMYMOM IIpH JUIMHE BOJIHBI 217

B onsrte FOHTa paccTosHue Mex Iy measiMu | MM, pacCTOSTHHE OT HCTOYHHUKOB J0 3KpaHa 3 M, IIHPHHA ITOJIOC Ha SKpPaHe
1,5 mM. HaiiTi ;uimHy CBETOBOM BOJIHEI.

Uemy paBHA MOCTOSIHHAS AUPPAKIIMOHHON PemETKH, ecir Ha 1 MM e€ muHbl coaepkutcs 200 mTpuxoB?

Temneparypa abcoar0THO YEPHOTO TeJla yMEHbIIWIach B 2 pa3a. Kak n3MeHHIach ero sHepreTuyeckas CBETUMOCTD?
DHeprus (OTOHA, COOTBETCTBYIOMIAs KpacHoi rpanuue potodpdekra, as kanus pasua 7,2 - 1071° . Onpenenute
MaKCHMaJIbHYI0 KMHETHYECKYIO SHEPIHI0 (JOTOAIEKTPOHOB, €CJIM HA METaUl MafaeT CBET, SJHEPIHsl (POTOHOB KOTOPOTO
pasna 10718 k.




OIIK-1.3 [Ipumensier | OOyyaromuiics BiIaaeer:
€CTECTBCHHOHAYYHblE  METOMAbI | HABBIKAMH NPUMEHEHHS] METOAOB TEOPETUYECKOTO U SKCIEPUMEHTAJIbHOIO UCCIICAOBaHUS

TEOPETHICCKOTO U | ¢pusndeckux OOBCKTOB, MPOILECCOB M SBJICHUN, HABBIKAMU IPOBEIACHHS (PUIUUCCKUX
JKCICPUMECHTAILHOTO 9KCIICPUMCHTOB IO 33JJaHHON METOJUKE U 00padaThiBaTh UX PE3yJIbTATHI
HCCIeIOBaHUS 00BEKTOB,

MIPOIIECCOB, SIBICHUH, MPOBOIUT
SKCIIEPUMEHTHl 1O  3aJaHHOU
METOIUKE u aHATN3UPYET
PE3YJIBTATHI

2.3.2 TlpumepsI 3aganuii

[Ipu m3MepeHnn AIUHBI Tela OBUIM ONpeAeNieHBl CIydaifHas MOTPeIIHOCTh AX.; = 4MM H NpuOOpHAas MOTPEUTHOCTH
Axy, = 3 MM. YUeMy npu 5TOM paBHa ONYIMHPHHA JOBEPHTENHLHOTO BEPOATHOCTH HHTEPBAa?

[Ipy u3MepeHun nuaMeTpa HIapuka ObLIO NMpOBeAeHO 3 m3MepeHus. [Ipu 3ToM ObUTH MOJydYeHBI 3 3HAYEHHS IJIHMHBI
dy = 0,9vm, d, = 1,1mm u d3 = 1,0mM. Yemy npuOIH3UTENEHO paBHA CPEAHSAS KBaIpaTHIHAs OMIMOKA M3MEPEeHU?
[Tpn m3MepeHun AJIMHBI TpenMera ObLIO NMPOBENEHO 5 u3MepeHui. IIpu 3Tom ObUIM TONTydeHBl 3 3HAUEHMS JTMHBI
l, = 8,1mm, [, = 8,0mm, I3 = 8,0 MM, [, = 8,0Mm 1 l5 = 7,9mMm. Uemy npHONHU3HUTEIFHO paBHA CPEOHIA KBaApaTHIHASL
ommnoOKa u3MepeHuit?

Bo ckonbKO pa3 M3MEHHUTCS] yCKOPEHNE CBOOOMHOTO MaJCHUS, €CIH YAAIUTHCS OT MOBEPXHOCTH 3€MIIM Ha PacCTOSHUE,
paBHOe paauycy 3emin?

[lepron MmaTemMaTHUECKOTO MasiTHUKA Ha MMOBEPXHOCTH 3eMiH paBeH 4 ¢. KakuM OyzneT nmeproa 3Toro MasTHHKA, €CITN
€ro MoMeCTUTh B JTU(T, KOTOPBIH IBIKETCS BHU3 ¢ yckopeHuem 0,84 g?

OpHoponHBI TUCK Maccel m = 1 kru paguyca R = 1 MKaTUTCS 1O TOPU3OHTAIBHON IOBEPXHOCTH CO CKOPOCTHIO
V = 1 m/c6e3 npockanb3biBanusl. HalijuTe KWHETHYECKYIO SHEPTHIO 3TOTO TUCKA.

lapuk auameTpoM d, TBHIKETCS B IKHIKOCTH C BI3KOCTBIO 1) CO CKOPOCTBIO U, IPH 5TOM Ha HEro JACHCTBYET CHJIa BSI3KOTO
Tpenus F. Uemy Oyzer paBHa 3Ta CHIIA, €CIIH 3TOT XK€ MIApHK OyJET IBUIaThCS B )KUAKOCTH C BI3KOCTBIO 27 CO CKOPOCTHIO
22

3

I'py3nk Maccel m = 1krcoBepiaeT COOCTBEHHBIC 3aTyXalOIUe KOIEOaH!UsI HA MPY>KHHKE KECTKOCTH kK = 2 gno 3aKOHY

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

3aTyXaHUA.
K SHGKTqueCKOﬁ CXEME, COCTOSIICH U3 ABYX PE3UCTOPOB U UCTOYHUKA TOKA, MOAKIIOYUCHBI IBA UACAJIBHBIX BOJIBTMETPA.

[Noxazanus nepBoro BobT™MeTpa V; pasao 20 B. Uto mokaseiBaeT BTOpoit BonsT™MeTp V,?

10.

11.

12.

13.

14.

15.

16.

17.

YeMy paBHO CONpPOTUBICHHUE 1IeMH, ecind R; = 10Mm, R, = 30M, R, = 10M? — R, R, -

ManeHbKull MapuK UMEET 3aps]l ¢ U CO3aeT B TOUYKE, HAXOMALIEICS Ha PACCTOSHUU TOT 3apsizia, 3JIEKTPOCTaTHIECKOE
ToJIe HAIPsHKEHHOCTHIO, paBHOI mo mMoxymio E. Illapuk MOTOMHUTENBHO 3apsiAWid U €ro 3apsl CTajl paBeH 2q. UYemy
CTajla paBHA HaPSKEHHOCTH 3JIEKTPOCTATHYECKOTO TOJIS ATOTO MAapHKa B TOUYKE Ha PACCTOSIHUU 27°0T Hero?

Nwmeercs kaTymika, AJMHA KOTOPOW BO MHOrO pa3 MeHbIIe ee pamgmyca R. Karymka comepxut N BUTKOB, 1O HeH
MPOTEKaeT TOK, CHWJIOW [, TIpM 3TOM MarHWUTHas MHAYKIMS B IIEHTpE TakoW KaTymku paBHa B,. Uemy Oyzmer paBHa
MarHuTHAas WHAYKOUS B IEHTPE KaTYIIKH, €CIIN YBEIHYNUTh KOJIMYECTBO BUTKOB B HEW B 2 pasa, a TOK, MPOTEKAIOIINHN B
HEeW yMEHBIINTSH B 2 paza?

3apsKeHHasl 4aCTHULA ABHXKETCA B OJHOPOJHOM MAarHUTHOM IIOJIE IO OKPYKHOCTH, paauyca R. B HeKoTOpbIil MOMEHT
BPEMEHU HMHIYKIMI0 MarHUTHOTO MOJI1 yMEHbHIMIM B 3 pa3a. KakoB cranm paguyc OKpYXHOCTH, IO KOTOpOil crana
JIBUTAThCsl yacTULa?

Kose6aTebHblii KOHTYp MMEET J00pOTHOCTh, paBHylo 103. Ha CKOJIBKO NpPOLEHTOB MPUOIM3MTENILHO YMEHBIIAETCS
SHEPTUsl BEIHYXK/ICHHBIX KOJICOaHUH B TAKOM KOHTYpE 3a Iiepron?

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

R
UX painyCcoOB BPAICHHS R—1 paBHO
2

Kak n3MeHnTCsS paccrosiHue MexIy WHTep(epeHIMOHHBIMHM MojiocaMu B ombiTe FHOHra, ecim paccTosHHE MEXAy
SKpaHaMU YBEIUYUTH B 2 pa3a?

B onsite FOHra anuna Bosns! uamenunack ¢ 600 am Ha 400 HM. Kak u3MeHunacey muprHa nojioc Ha dkpane?




18. Tlepuon audpakunonHoi pemetkd paBeH d. Kak H3MEHHTCS pacCTOSIHUE MEXAy TJIABHBIMH MaKCUMyMaMHu IpH
qudpakuuy cBera Ha AUQPPAKIHOHHOW pelleTKe NpH HeOONbIIMX yriax AM(QPaKLUH, €CId MepHo] IU(paKIHOHHON
pereTky OyaeT paBeH 2d, a MOJ0XKEHHE MKy PELICTKOH U AIKPAHOM HE U3MEHHTCS?

19. Kak u3MeHwmsach TeMIiepaTypa YepHOro Teja, €ClM JUIMHA BOJIHBI, COOTBETCTBYIOIIAS MaKCUMYMY €ro CIEKTPaJIbHOM
TUIOTHOCTH 3HEPTeTHYECKOH CBETUMOCTH, cMecTHTCs ¢ A; = 300MkM 10 A, = 100MKM?

20. Kax OpI1a M3MEHEHaA 4acTOTa CBETa, €CIIM MaKCHMAJIbHAsi CKOPOCTH 3JIEKTPOHOB Iipu poTodddexre Bozpocia B 3 paza?
PaboToii BEIX0Oa 2IEKTPOHOB U3 MeTajlla IPeHeOpedb.

2.4 IlepeyeHb BONPOCOB /JIsl MOATOTOBKH O0YYAKOIIMXCS K MPOMEKYTOYHOM aTTecTaluu

1. Cucrema orcuera. [IpoitaeHHslil myTh U nepemenieHue. Paanyc BEKTOp, BEKTOp CKOPOCTHU, BEKTOP
YCKOpPEHUS U CBS3b MexAy HUMHU. CpelHss CKOPOCTh M CpelHEe yCKOopeHue. TaHreHIMaIbHOEe U HOPMaJIBHOE
YCKOPEHUS U UX CBSA3b CO CKOPOCTHIO.

2. JIBUJKEHHE YacTULbl 10 OKPYKHOCTH. BekTopbl yria moBopoTra, YIrjoBOH CKOPOCTH U YIJIOBOTO
yckopeHus. CBsI3b MEX/ly YTJIOBBIMU U JIMHEWHBIMU BEJIMYHMHAMU.

3. IlepBsrii 3akoH HetoToHa. [Tonstue maccel. Bropoit 3akon Hetotona. [Tonstue cumbl. CioxxeHue cui.
Tpernii 3akoH HproroHa. I'paHUIBI IPUMEHUMOCTH KJIACCHYECKOTO CITOCO0a OTMMCAHMS TBUKCHUS YACTHII.

4. OCHOBHBIE CHJIBI B MEXAaHHKE: CHJIbI BCEMHUPHOI'O TATOTEHMs, CHJIBI TPEHUS CKOJbKEHHS, CHJIIbI
COIIPOTHUBIIEHUS, YIPYTHE CUJIBL.

5. 3aKOH U3MEHEHHUs U COXPAHEHUS UMITYJIbCa MEXAaHUYECKON CUCTEMBI.

6. Lleatp macc. OCHOBHOI1 3aKOH OCTYNATEIBHOTO IBHKEHHS [IEHTPA Macc.

7. YpaBHEHHE JIBM)KEHUS Tela NePEMEHHOM Macchl.

8. 3aKOH M3MEHEHUS! KHHETUYECKOH SHEPTrUH CUCTeMbl. PaboTa 1 MOIITHOCTD.

9. KoHcepBatuBHble (IOTEHIMAJIbHBIE) U HEKOHCepBaTUBHBIE cuiibl. [loreHnmanbHast sHeprus. CBs3b
MEXy NOTEHIUAIBHON SHEPTUEH U CUIION.

10. 3akoH U3MEHEHUsI U COXPAHEHUS MOJIHOM MEXaHUYECKOW SHEPIUU CHCTEMBI.

11. MomeHT uMmIyabca MaTepUaIbHOM TOYKH. MOMEHT UMIIyJIbCa MEXAHUYECKON CHUCTEMBbl. MOMEHT
cwiIbl. MOMEHT HUMITYJIbCA U MOMEHT CHJIBI OTHOCHTEIBHO OCH.

12. 3akoH U3MEHEHHUsI U COXPAHEHUS] MOMEHTA UMITYJIbCAa MEXaHUYECKON CHCTEMBI.

13. llenTpanbHOE CTOJIKHOBEHHE JBYX 4dYacThll. AOCONIOTHO ympyroe u abCONIOTHO HEYIpyroe
cTOJKHOBeHHE. CKOPOCTH YacTHUII [TOCJI€ CTOJIKHOBEHHUSI.

14. OcHOBHOI1 3aKOH BpaIaTeIbHOTO JIBUKEHUS TBEPAOI0 Tela BOKPYT HEMOABHKHOM OCH.

15. Onpenenenue momeHT nHepimu. Teopema Illtelinepa.

16. MoMeHT MHEpLHH TOHKOTO CTEPKHS OTHOCUTEIBHO OCH, NEPIIEHANKYIISIPHON CTEPIKHIO.

17. MomeHT uHepIUH OJJHOPOJHOTO TUCKA, OTHOCUTEIBHO OCH, NEPIIEHIUKYISIPHON MIIOCKOCTH IUCKA U
MPOXOIAIIEHN Yepe3 ero LEeHTp.

18. MoMeHT HHepIUHU OJJHOPOIHOTO IIapa, OTHOCHTEIBHO OCH, TPOXOIAIICH Yepe3 ero HEeHTP.

19. Kunernueckas 3Heprus BpallaTesIbHOTO JABMKEHUS TBEPJIOTO Tea.

20. UneanpHas >kuakocTh. CTalMOHApHOE TEYCHHE HACATBLHOW JKUIKOCTH. YpaBHeHHE bepHyuim.
Bsskas xuakocts. Chibl BHyTPEHHETO TPEHUS.

21. Tlpuanun otHocutenbHOCTH ["ammnesi. TlpeoGpaszoBanus 'ammnes. [IpyHINIT OTHOCHTENBHOCTH B
pensTUBUCTCKON MexaHuke. [IpeoGpazoBanus JlopeHia s KOOpAMHAT U BPEMEHU U MX CIIEICTBUS.

22. PenstuBucTckuii mMmynbc. [loaHas osHeprusi dYacTWibl. J[MHAMHYECKHE W CTATHCTUYECKHE
3aKOHOMEPHOCTHU B (PU3UKE.

23. Jlepopmanusi IpoIOJIEHOTO pacTshKeHUs (cxatus) TBepaoro tena. Hampspkenune. OTHOCHTENBHOE
yumaenue. Koadduuuent ynpyroctu. Moayns FOnra. 3akon 'yka ans pactsbkenust (cxatus). Jledbopmarms
CABUTIa TBEPJIOTO TENA.

24. Ompenienienue kojeOaHMM B MexaHMYecKoi cucreme. ['apmMoHuueckue KonebaHus. YpaBHEHHE
rapMOHHYECKUX KoyiebaHMil 1 ero pemeHue. ['eoMmerpuueckas HHTEpIpETalMs TApMOHUYECKUX KOIeOaHuH.

25. ®dopmyra CI0XKEeHHUs ABYX FTapMOHUYECKUX KOJIeOaHM.

26. TIpyXMHHBIA 1 MaTEeMaTHYECKUI MasTHUKH.

27. ®u3nvyeckuil MasiTHUK.

28. YpaBHEHHE 3aTyXamoIUX TapMOHHYECKHX KOJICOAHWH M €ro pelieHue. YCIOBHE CYIIECTBOBAHUS
3aTyxalux KoyiebaHui. XapakTepUCTHUKU 3aTyXarolluxX KoyieOaHWi: vacToTa, Hepuoj, Kod(pQpHuIUEeHT
3aTyxaHHus, JJorapu(pMUUIECKUi JEeKPEMEHT 3aTyXaHUsl, JOOPOTHOCTb.

29. YpaBHEHHUE BBIHY)XKJICHHBIX KOJI€OAHUH MOJ ACHCTBHEM TapMOHUYECKU HM3MEHSIOUICHCs BHEUTHEH
CHJIBI U €T0 PEIICHUE.



30. ABnenue pezoHanca. PezonancHas yacrtora.

31. BonnHoBele nBmxenus. [Inockas cunyconansHas BosHa. berymue u crosune Bonnbl. Yacrora, AmuHa
BOJIHBI, BOJTHOBOI BEKTOD, (pa30Bast CKOPOCTb.

32. Ilpenmer  TepmogauHaMukd.  OCHOBHBIE  TOHSTHS WM ONPENEICHUS  TEPMOJUHAMUKHU
(MakpoCKOIIMYECKasi CUCTEMA, BHYTPEHHUE U BHEIIHUE IapaMeTpbl, COCTOSHUE, PABHOBECUE, PABHOBECHbIE U
HEPABHOBECHBIE COCTOSHHUS, IIPOLIECC, PABHOBECHBIE U HEPABHOBECHBIE IPOLIECCHI).

33. O0uiee Hauaslo TepMOAMHAMUKU. [IoHATHE SMITUPUYECKON TEMIIEpaTypBhl.

34. OcHOBHBIE TIOJIOKEHUS KHHETUIECKON TEOPUHU UACANTBHOTO Ta3a. Y paBHEHHE KHHETUYECKOH Teopun
ra3oB JUIs 1aBJICHUS.

35. Pacnipenenenue SHEPTUU MOJIEKYJI IO CTETICHSIM CBOOO/TBI.

36. 3akoH MakcBesuia 0 pacupeeIeHUH MOJIEKYJI H€aJIbHOI0 ra3a 10 CKOPOCTSAM U SHEPT UM TEILIOBOTO
JIBUKECHMUSL.

37. bapomerpuueckas popmyna. Pacnipenenenne bonpnmana.

38. BHyTpeHHss1 SHEprus TepMOAMHAMUYECKOi cuctembl. IlepBoe Hauano tepmonuHamuku. Dopmyra
111 paboThl UAeanbHOro rasa. ['paduueckoe nmpeacrabiaeHue paboThl rasa.

39. TeroeMKOCTh  TEPMOJMHAMHYECKONW CHUCTEMBL. YJAEnbHasT H  MOJISIpHAs  TEIUIOEMKOCTH.
TennoeMKOCTh B M30XOPHUECKOM U M300apUUECKOM IpoLieccax U CBA3b MEXAY HUMH. BHyTpeHHss sHeprus
MJIeaIbHOTO Tasa.

40. AgnabGatudeckuii mpoiecc u ero ypapHenue. Pabora rasza npu agpnabaTiueckoM mpoliecce.

41. [lonuTponuyecKkuil mpouecc U ero ypaBHEHHE.

42. UneanvHblii M peanbHbI Ta3bl. YpaBHeHus MenzeneeBa-Knaneiipona u Ban-nep-Baanbca.
BHyTpeHHss dHEprus peaabHOro rasa.

43. Bropoe Hayayio TepMOJIMHAMHUKH B Pa3InYHbIX (OPMYIHPOBKAX.

44. O6patumele U HeoOpaTuMble nporecchl. [lonsTue sHTponuu. CBolicTBa 3HTponuu. PopMyIupoBKa
BTOPOT'0 Hayajaa TEPMOJMHAMUKH C MCIOIb30BaHUEM MOHATHS 3HTponuu. Teopema HepHera.

45. DHTpoOIUA UICaTbHOTO rasa.

46. Tennossie mamuubl. KIT/I TeraoBoi MallIMHbI.

47. Huxn Kapno. KITJ nukna Kapuo. Teopema Kapno.

48. CTaTUCTUYECKUN CMBICI SHTPOIHH.

49. DnekTpruecKue 3apsAabpl M UX cBOMCTBa. 3akoH KymoHa. HampspkeHHOCTH 27€KTPOCTATHYECKOTO
noJist. [IpuHIMI cynepno3uumm 3MeKTPOCTATUYECKUX TTOJIEH.

50. Teopema ["aycca st 37IEKTPOCTATHIECKOTO MOJIS B BaKyyMe.

51. Ilpumenenue Teopemsl ['aycca Kk pacueTy HEKOTOPBIX 3JIEKTPOCTaTHUECKUX MOJIEH B BaKyyMe.

52. upkymsiust BEKTOpa HANPSHKEHHOCTH S3JIEKTPOCTATHUECKOTO TOMsL. TeopeMa O HUPKYISIIHM.
[ToreHunan anexTpocTaTideckoro noisd. CBsA3b MOTEHIMANA U HATIPSKEHHOCTH.

53. Dnekrpuueckuii Aumonb. [Tome aurmoss.

54. uanextpuxu. [lonmspuzauus audnexTpukoB. Bekrtop momspuzanuu. HanpsbkeHHOCTH o B
IUDIIEKTPHKE.

55. Dnektpuueckoe cmemenue. Teopema ["aycca /i BeKTOpa 3J€KTPUUYECKOTO CMEIIEHUS.

56. YcnoBus Ha TpaHHIIe pa3ziena ABYX JUDIECKTPUIECKUX CPEI.

57. IIpOBOAHMKH B JIEKTPOCTATUYECKOM I10JIE.

58. DnexTpuyeckasi €MKOCTh YEAMHEHHOTO IPOBOJHUKA. Konzgencaropbl. 3O1eKTpOEMKOCTb
KOHJIEHCATOopa.

59. DHeprust  cUCTeMBI  3apsiOB, YEAWHEHHOTO TPOBOJHWMKA W  KOHJICHCATOpa. ODHEprus
ANIEKTPOCTATUYECKOTO OJISL.

60. DieKTpuYeCKUi TOK, CHJIa U TUIOTHOCTD TOKA.

61. 3akon Oma. ConpoTuBieHHE TPOBOJHUKOB. PaboTa u MomHocTs. 3akoH /[xoyns-Jlenna.

62. CTopoHHHE CHIIBI. DJIEKTPOIBIKYIIIAS CHJIa M HanpshDKeHne. 3akoH OMa JUTs HEOTHOPOIHOTO Y9acTKa
LEMH.

63. IIpaBmna Kupxroda mis pa3BeTBICHHBIX IETICH.

64. DnexTponpoBogHOCTH MeTayioB. Hocurenu Toka B Meraymiax. HemocTaTOYHOCTH KJIaCCHUECKOU
3JIEKTPOHHON TEOPHH.

65. DnekTpuyeckuii TOK B Bakyyme. TepModIeKTpOHHAS YMHUCCHSL.

66. YpoBenr ®DepMu. DieMEHTHI 30HHOW TEOPHUH KPHUCTAUIOB. 30HHAS CTPYKTypa SHEPreTHYECKOTO
CIIEKTpPA JIEKTPOHOB TBEPAOIO TEIA.



67. MarauTHOE TIOJIE M €r0 XapaKTepHCTHKUA. MarHuTHas MHAyKnus. 3akoH buo-Casapa-Jlammaca.
MaruuTtHoe nosne JBUXKyLIerocs 3apsiaa. 3akoH Ammnepa. Cuina JlopeHua.

68. Teopema 0 LUPKYISLMKA BEKTOPAa MArHUTHOM MHAYKIMH.

69. IToTok BekTOpa MarHUTHOM MHAYKIMH. Teopema ['aycca 11 BeKTOpa MarHUTHOM WHAYKITUH.

70. MarauTtHoe 1oJj1€e COJICHOUAa U TOPOHIa.

71. PaboTa o nepemMeneHHIONPOBOAHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.

72. DHEprus MarHuTHOTO TIOJIA.

73. MarauTtHoe 1oJ1e B BelecTBe. SIBeHre HaMarHu4MBaHusl. BeKTop HaMarHM4eHHOCTH.

74. BekTOp MarHUTHON MHIYKIIMH B BEILIECTBE.

75. HanpsikeHHOCTh MarHUTHOTO 1OJIsl. MarHuTHasi BOCOPUMMUYMBOCTh U MarHWTHasi IMPOHULIAEMOCTb.
Teopema o HMPKYIALUM U1 BEKTOPA HAIIPSHKEHHOCTH MAarHUTHOTO TIOJISL.

76. YcinoBus 17151 MArHUTHOTO TIOJISL HA TPAHMIIE pa3/ielia IByX MarHeTHKOB.

77. lnamarnetuku u napamaraetuku. deppomarneTuku u ux coiicrsa. [Ipupona dpeppomaruerusma.

78. SIBnenue 3JEKTPOMAarHUTHOW WHAYKIMH. 3akoH dapajges u ero BBIBOA W3 3aKOHA COXpPAHEHUS
SHEPIUH.

79. IHOyKTUBHOCTH KOHTYpa. SIBIIeHHE CAMOWHIYKIUH.

80. Toxu npu pa3MbIKaHUU U 3aMbIKaHUU Lenu. B3anmuas nnaykuus. Teopema B3aMMHOCTH.

81. BuxpeBoe anekrpudeckoe mose. Tok cMemeHusl.

82. YpaBHeHus MakcBesuia AJ1s 3J€KTPOMArHUTHOTO MOJIS.

83. KonebaTtenpHbIil KOHTYp. YpaBHEHHE KOJIeOaHUH B KOJIeOATETbHOM KOHTYPE H €r0 pelIeHue.

84. BoiHyX/1eHHBIE 3JIEKTpUYECKHE KOJIeOaHUs B KOJIeOaTeIbHOM KOHTYpe. SIBjeHue pe3oHaHca.

85. IlepeMeHHBIN DIEKTPUYECKUH TOK. MOIIHOCTh, BBAEIsIEMas B LEMU IEPEMEHHOTO TOKa.
JlelicTByIOIIME 3HAYEHNS TOKA U HANPSHKEHUS.

86. DnexTpomarHuTHBIE BOJHBL JluddepeHnnanbHoe ypaBHEHHE SJIEKTPOMAarHUTHOW BOJHBI M €O
pewenue. Bekrop IloiTunra.

87. CseroBbIe tyun. 3aKOHBI reoMeTprudeckoit onTuku. [Tpuniun depma.

88. LlenTpupoBanHble ontuuyeckue cucrembl. JIuu3pl. @Popmyna ToHkod muH3BL IlocTpoenue
M300pakeHMi B JIMH3AX.

89. KorepeHTHOCTh M MOHOXPOMAaTUYHOCTb CBETOBBIX BOJH. MHTepdepeHuus cpera. YcioBue
MaKCHUMYMOB U MUHUMYMOB. MeTo/1bl Ha0JII0/IeHNs NHTEP(EPEHIIUH CBETA.

90. NnTepdepenius cBeTa B TOHKUX IUIEHKAX U IUIACTHHKAX.

91. Komnpma HeroToHa.

92. Iudpakuus CBETOBBIX BOJIH. MeToJ 30H DpeHens.

93. qudpakuus Openens Ha KPyriioM oTBepcTrH U mucke. Crimpans Openens.

94. Tudpakuus @payHrodepa Ha OAHOM 1Ienu.

95. Tudppakuus @paynrodepa Ha TUPPAKIINOHHON PEIIETKE.

96. /lucniepcus cBeTa. DIEKTPOHHAS TEOPUS AUCTICPCUH.

97. EcTecTBEHHBIN M MOJISIPU30BaHHBINA cBeT. [lonspu3amus cBeTa Mpu OTPaKCHUH W TIPETIOMIICHUU Ha
IPaHULE IBYX TUIEKTPUKOB.

98. Ilonspu3anust cBeTa MPH MPOXOKICHHH YePe3 aHU30TPOITHBIE KPUCTAIUIBI.

99. TerioBO€ M3Ty4YEHHUE U €T0 XapaKTEPUCTHKH.

100. 3akons! TeruioBoro u3nydeHus (3akonsl Kupxroda, Credana — bonpimana, Buna, popmyiner Penes-
Jlxxunca u [Inanka).

101. ®oTorddexT. 3akoHb HoTodPdeKTa U NX 0OBSICHEHHE C TOUYKH 3pEHHsI KBAHTOBOW TEOPUH CBETA.

102. 3¢ dext Komnrona u ero anemMeHTapHas TEOpHs.

103. Pa3BuTHe NpeIcTaBICHUI O CTPOCHHH aTroMa. bopoBckast TeopHs BOAOPOIOIIO00HOTO aToMa.

104. KopnyckysipHO-BOJIHOBOM Jyanu3M CBOMCTB BemiecTBa. Bonnel ne bpoiins u ux cBoiicTsa.

105. CootHomieHne HeomnpeaeneHHocTel [ elizeHOepra.

106. BonHoBast GyHKINA U €€ CTATUCTHUECKUI CMBICIT.

107. O6mee ypaBuenue lllpenunrepa. Ypasuenue [lpeauarepa uist cTalliOHAPHBIX COCTOSHHM.

108. Yactuna B 0lHOMEPHOH MOTEHIIUAIBHOM sIME.

109. IIpoxokaeHHe YaCTHIICH TOTCHINAIBHOTO Oapbepa.

110. Bogopoaomnono0Hble aTOMBL. DHepreTuueckue ypoBHU. [loTeHnMans BO30yKICHUS 1 HOHU3ALHH.
CriexTpsl BOJOPOAOTIOJO00HBIX aTOMOB.

111. Hepa3nuuumMocTh OAMHAKOBBIX 4YacTUI[ B KBaHTOBOM MexaHuke. [Ipunnun ITaymm. Ctpykrypa
HHEPreTUYECKUX YPOBHEH B MHOT'OJIEKTPOHHBIX aTOMaXx.



112. Tumbl cBsI3€ii AIEKTPOHOB B aTOMaX.

113. Monekyna Bogopoaa. Pusndeckas npupoaa XMMAYECKO# CBsi3u. VIOHHAs M KOBaJIEHTHAs! CBS3H.

114. DnexTpoHHbIe, KoOJieOaTENbHBIE ¥  BpallaTeIbHBICE COCTOSIHUS MHOTOATOMHBIX  MOJICKYIL.
MounekyIsIpHBIE CIIEKTPBI.

115. DnemeHTBHl KBaHTOBOW TEOpUM H3Iy4deHHs. BBIHYXJIEHHOE W CHOHTAHHOE H3JIy4deHHE (HOTOHOB.
[Tpuniun paboThl KBAHTOBOTO T'€HEpaTOpa.

116. Crpoenue aromHoro supa. Moaenu siapa. SlnepHble peakiuu. 3aKOHbl COXpaHEHHS B SIEPHBIX
peaxkuusx.

117. PaguoakTuBHBIE TpeBpamieHus siaep. Peakuus saepHoro aeneHus. llemHas peakuus JeneHUS.
SnepHslil peakTop.

118. DnemeHTapHBIC YACTHUIBI U UX B3aUMOJICHCTBHSI.

3. MeToauyeckne MaTepuaJibl, ONpe/iessolue NPouea1ypy U KPpUTePUU OLleHUBAHUS
¢opMHPOBAHHOCTH KOMIIETEHUMH NPHU NPOBEJEHUN MPOMEKYTOYHOM aTTeCTAlMHU

Kpurepun ¢popmMupoBanusi o1ieHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHUIO TECTOBBIX 3aJaHUIA

- OLCHKA «OTJIMYHO» BBICTAaBISCTCS OOYYArOIIEMYCs, €CIM KOJIMYECTBO IPABHIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 —90% ot oOuiero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISETCS 00yJalOIEMYyCsl, €CITH KOJIMUECTBO MPABHIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obmiero o0bpEéMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «yIOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIH KOJMYECTBO IPaBHIIBHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % 0T 00111er0 00BEMA 33JaHHBIX BOIIPOCOB;

- OLICHKA «HEYAOBJIETBOPHUTEJbHO» BBICTABIISICTCS OOYUYArOIEMYCsl, €CIM KOJMYECTBO IPABHIIbHBIX
oTBeTOB — MeHee 60% ot 001ero 00bEMa 3aIaHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHus o1leHOK N0 Pe3y/IbTATAM BbINOJHEHUS 3aaHUH

«OTIANYHO/32a4TEHO» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTHIO 0€3 OIMOOK U HEJOYETOB.

«Xo0pouo/3a4TeH0» — CTaBUTCS 3a PadOTY, BBIIOIHEHHYIO MTOJHOCTBIO, HO IPU HAIMYMM B HEH He Ooiee
OJIHOM Herpy0Ool OIIMOKHU 1 OHOTO HeJo4eTa, He 0oJiee TpeX HEel0UETOB.

«Y10BJIETBOPHUTEIBbHO/3aUTEHO» — CTAaBUTCS 32 pabOTy, eciau 00ydarouuiics MpaBUiIbHO BBIIOIHUI HE
MeHee 2/3 Bcell paboThl WM TOMYCTHI HE OoJiee OHOM rpy0oit OmMOKM U JBYX HEIO0YETOB, HE O0Jee OHOM
rpy0oii u oaHoO#l HerpyOoii ommOkH, He Oojee Tpex HerpyobIX OIMOOK, OAHON HerpyOoW OMIMOKH M JIBYX
HE/IOYETOB.

«HeynoBJjieTBOPUTE/IbHO/HE 3a4YTEHO» — CTAaBUTCS 3a PabOTy, €ciaM YHCIO OUMOOK M HEJ0YETOB
MIPEBBICHIIO HOPMY JIJIsl OIIEHKH «YIOBJIETBOPUTEIBHOY HITH TMPABHIILHO BEHIMTOJIHEHO MeHee 2/3 Bceld padoTHlI.

Buowt owubox:

- 2pyOvle owubKU: He3HaHUe OCHOBHbIX NOHAMUU, NPABUL, HOPM, HEe3HAHUe NPUemMo8 peulenus 3a0ay;
OWUOKU, NOKA3bLEAIOWUE HENPABUILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUl, HePAYUOHATbHBIL 8b100D X00A PeueHUsl.

- He0ouembl: HepayUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUsL, OMOEeNbHbIE NOSPEULHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE GbLINONHEHUE 3A0AHUSL.

Kpurepun popmupoBaHus OLIEHOK 110 324€Ty € OLEHKOM

«OTIAMYHO» — CTYAeHT HpuoOpen HeoOXOAWMBbIE YMEHMS M HaBBIKM, MPOJEMOHCTPHPOBAT HABBIK
MPAKTUYCCKOro NPpUMCHCHHS IMOJTYYCHHBIX 3HaHI/II71, HE JOIMMYyCTHUII JIOTHYCCKUX U (baKTI/I‘IeCKI/IX OIINOOK

«Xopomo» — CTyAeHT HpuoOpen HEeOOXOOUMble YMEHHMS W HaBBIKH, MPOJIEMOHCTPUPOBAI HABBIK
MPAKTUYCCKOro NPpUMCHCHHS IMOJTYYCHHBIX 3HaHI/II71; AO0IYCTUIT HE3HAYUTCIIbHBIC OIINOKU M HETOYHOCTH.

«Y10BJIETBOPHUTEIbHO» — CTY/ICHT JIOMYCTUJ CYILIECTBEHHbIE OIIUOKH.

«Hey0B/1eTBOPUTEJIBHO» — CTYICHT JIEMOHCTPUPYET (parMeHTapHble 3HAHUS H3Y4aeMOIo Kypca;
OTCYTCTBYIOT HEOOXO/IUMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OIIHNOKH.



