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OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

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

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



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTAllUd — OLCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB
oOydeHHs] 10 IUCHUIUIMHE, OOCCICUYMBAIONIMX JOCTHKECHHE IUIAHUPYEMBIX pPEe3yJbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMBI TPOMEKYTOUHOHN aTTeCTAlUN: 3auem - 1, sx3amen - 2.

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

Kon n HanmeHnoBanue KOMIICTCHIIUH KO,H WHAWKAaTOpa DTOCTHKECHUA KOMIICTECHIINN

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

3a/aud B npo(heccHoHaIbHON pelIeHUs TPEIMETHO-TTPOGUIBHBIX 3a1a4

JIeSITENIbHOCTH C UCTIOJIb30BaHUEM

METOJIOB ECTECTBEHHBIX HAYK, OIIK-1.3. IIpuMeHseT ecTeCTBEHHOHAYYHBIE METOIBI TEOPETUIECKOTO U
MaTeMaTHUECKOTO aHaN3a SKCIEPUMEHTAIBEHOTO UCCIICOBAHUS O0OBEKTOB, POLIECCOB, SIBIICHHIA, IIPOBOJAHUT
MOJIETUPOBAHUSA SKCIEPUMEHTHI 110 3aJJaHHOW METOANKE M aHAIM3UPYET PE3yIbTATHI

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

Kon 1 HanmeHOBaHME HHANKATOPa Pe3ynbraThl 00y4eHuUs MO AUCIUITIMHE O11eHOYHbIE
JOCTIDKEHHSI KOMIIETEHINH MaTepHabl
(cemectp 1,2)
OIIK-1.2. [IpuMeHsieT OCHOBHBIE MTOHATHA | OOy4aromuiics 3HaeT: Tectst m. 2.1.1, m.
Y 3aKOHBI €CTECTBEHHBIX HayK Ui OCHOBHbIE TOHSTHS M 3aKOHBI Kiaccuiyeckod u | 2.1.2

peIeHns MPeIMETHO-TIPOGIIBHBIX 3a]]ad | COBPEMEHHOH (PM3HUKY U UX POJIb B PEIICHUN TIPEAMETHO-
PO HIBHBIX 33724

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

pENICHUs IPEeIMETHO-TPOMHUIBHBIX 33134
OOyuaronmiics BIaieeT: 3amanns m. 2.3.1, m.
HABBIKAMH NIPUMEHEHHS OCHOBHBIX MOHSATHHA W 3aKOHOB | 2.3.2

KJIACCHYECKON M COBPEMEHHOIN (GHM3MKH AN peIIeHus
peAMETHO-IIPOMHIBHBIX 33124

OIIK-1.3. [Ipumensier | OOy4aromuiics 3HaeT: Tecter m. 2.1.3, 1.
€CTECTBCHHOHAYYHBIC METOJBI | METO/IbI ~ TEOPETUYECKOr0 M  JIKCIepuMeHranbpHoro | 2.1.4
TEOPETUYECKOTO U IKCICPUMEHTAIBHOIO | HCCACIOBaHUS (DU3MYECKHX OOBEKTOB, MPOIIECCOB U
HCCIICIOBaHUs ~ OOBEKTOB, MPOIECCOB, | SIBICHHWM, METOAMKY MPOBEACHUS U  00pabOTKH
SIBICHUW, TPOBOAUT 3KCIECPUMEHTHI 10 | PE3YJIbTATOB (DH3UUECKOTO IKCICPUMEHTA

3aJJaHHOM METOAMKE W  aHanumsupyeT | OOydaromuiics ymeer: Tectel m. 2.2.3, 1.
pe3yabTaThI MIPUMEHSITh METOJIBI TEOPETUIECKOTO u| 224
SKCICPUMEHTANEHOTO ~ HWCCIECAOBAaHUS  (pu3mdIecKux
OOBEKTOB, TMPOIECCOB W  SBICHHWHA, INPOBOAUTH
¢u3ndecKkre SKCIEPUMEHTHI 110 33JaHHOW METOIUKE U
00padaTpIBaTh UX PE3yIbTATHI

OOyuaronmiics BIaeeT: 3amanns m. 2.3.3, 1.
HABBIKAMH TPUMCHEHHUS METOJOB TeopeThdeckoro u | 2.3.4
JKCICPUMCHTAIBHOTO  HCCIICAOBAHUS  (PH3MUYCCKUX
00BEKTOB, IPOLIECCOB U SIBIICHHUI, HABBIKAMHU ITPOBEACHHUS
(U3NIECKUX DKCIIEPUMEHTOB 10 3aJaHHONW METOIUKE U
HaBbIKaMU 00pabOTKH UX Pe3yJIbTATOB

[IpomexxyTouHast arTecTamnus (3K3aMeH) MMPOBOAUTCS B OJTHOM U3 CISAYIOMUX (HOpPM:
1) oTBeT Ha OMIIET, COCTOSIINI U3 TEOPETUIECKUX BOIIPOCOB M NPAKTHUYECKUX 3aIaHUIi;
2) BeinonHenue 3anannii B DMMOC yHuBepcuTeTa.

[IpomexyTodHast arTecTaus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAEAYIOMUX (HOPM:
1) cobecenoBanue;
2) BeinonHenue 3ananuit B OMOC yHuBepcurera.



2. Tunosbie! KOHTPOJIbHbIE 32JAHUS WM HHbIE MATEPUAIIBI VISl OLEHKH 3HAHMIL, yMEHHUIA,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETEeHM I

2.1 TunoBsble Bonmpockl (3a1aHusl) AJ15 OIIeHKN 3HAHUI B KayecTBe 00pPa30BaTeILHOIO pe3yJbTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHBIe | OOydJarOUIHIicCs 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IOHSTHUS U 3aKOHBI KIIACCHYECKOH M COBPEMEHHON (DU3MKH U MX POJIb B PELICHHI
HayK Ul pemieHus HPEeIMETHO- | MpeIMeTHO-TPOQMIBHBIX 33134

poGUIBHBIX 32724

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaipHBIM yCKOpEHHEM MaTepHaIbHOI TOUYKH HAa3BIBACTCA

a) COCTaBIISIOIIAs BEKTOPA YCKOPEHHMS, HalpaBJIeHHas [0 KaCaTENbHOM K TPACKTOPHH MaTEPHAIBbHOM TOUKH

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

C) mpowm3BeleHUE MOAYJIS BEKTOpA YCKOPEHHUS HA BEKTOP HOPMAJIH K TPAEKTOPHU MaTEPHATbHON TOYKH

d) cocraBsroIas BEKTOpA YCKOPEHHs, HAMPABJIECHHAs BJIOJb MPSIMOH, MEPIEHAUKYIAPHON KacaTelbHOW K TPaeKTOPUHU
MaTepuaibHON TOYKU

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PaluyC-BEKTOP MAaTEPUAILHON TOYKH

2. BekTopoMm yriioBoro nepeMelieHus MaTepraIbHON TOUKH IIPH €€ BpallleHMH OTHOCUTEIIHHO OCH Ha3bIBACTCS
a) yrom, Ha KOTOPBI MOBEPHYIACH TOUKA, YMHOKEHHBIN Ha €TUHAYHBINA BEKTOP, HAMIPABICHHBIH B CTOPOHY [BIKCHHS 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 pamuyc-BEeKTOpaMH HAYaIbHOTO M KOHEYHOTO MOJIOKEHHS 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 WIIH JBHYKETCS MPSIMOJIMHEWHO, €CJIH HA HETO HE JAEHCTBYIOT HUKAKHME CHIIBI MU JAEHCTBUE BCEX
CHJI CKOMITEHCHPOBAHO

b) W3menenue ummynbca Tena paBHO PaBHOACHCTBYIOMICH BCeX CHII, ICHCTBYIONIMX HA HETO

C) B uHepumanbHOI crcTeMe OTCYeTa MPOM3BEICHHUE MACChl Tela HA YCKOPEHUE €ro MOCTYMATeIbHOTO JABUKEHHS 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 mo0oii cucteme oTcueTa cyMMa BeeX CHII JICUCTBYIONIMX HA TEJO, PABHA MMPOM3BEJICHUIO €r0 MACCHI HA €r0 YyCKOPEHUE

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) cua, qelicTBYIOIAS HA TENO, BRIPAKEHHAS B €IMHHUIAX MAacChl, KOTOPYIO U3MEPSIOT B MPOLIECCE 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 MaTE€PHUATbHOW TOYKH HA3bIBACTCS
a) CKasIpHOE MPOU3BEICHUE PaliyC-BEKTOPa MATEPHUATIBHON TOYKH HA €€ BEKTOP UMITYJIbCa
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
€) TpOM3BeACHHE MAcChl MAaTEPHATIBHOM TOUKM HAa KBAJPAT €€ PACCTOSHUS IO 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

! TlpuBossaTcs TUMOBBIE BOMPOCH M 3ananHus. OUEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [ TPOBEIEHUS ATTECTAIIMOHHOIO
MEpOIPHUATHS, XpaHATCs Ha Kadeape B TOCTATOYHOM JUISl TIPOBEAEHHS OLIEHOYHBIX HPOLENyp KOJIMYECTBE BapHaHTOB. OIEHOYHBIE
CpEICTBa MOJUIEKAT aKTyalIW3alldd C YY4eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHUE COJECPIKAHUS OLICHOYHBIX CPEACTB CPEAN 00yJaroInXCcsl yHHBEPCUTETa
HECYT 3aBenyromuii kapeapoil 1 mpenoaaBarenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.




c)
d)

€)

a)
b)
c)
d)

€)

a)

b)
c)
d)
€)

a)
b)
c)
d)

€)

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 KoJleOaHUH

B TIPEKpAILEeHNH KoJIeOaHUH NP NPUOIMKEHNH YaCTOTHI BHEIIHEH CHIIBI K 4acTOTE CBOOOTHBIX KOJIeOaHui

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

OECKOHEYHO Majloe H3MEHEHUE KOTOPOil B 00paTHMBIX IPOILeCcaX PaBHO OTHOIICHUIO OECKOHEYHO MAJIOro 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 3aJJaHUii. 2 ceMecTp

1. Yro Ha3wIBaeTCs TNOTCHIUAJIOM 3JICKTPOCTAaTUYECKOTO ross?

HaHpSDKeHHOCTL QJICKTPHUYICCKOT'O ITOJIA B I[aHHOI>'I TOYKEC IPOCTPAHCTBA, YMHOXXCHHAA HA paAuyC BEKTOP ,Z[aHHOfI TOYKH
Cpe,I[I/I AaHHBIX OTBETOB HCT IIPABUJIIbHBIX

Pa6ora mo NEPEMCUICHUTIO CAUNHUYHOIO IMOJIOKUTCIIBHOTO 3apsaja U3 HaHHOﬁ TOYKHU IIPOCTPAHCTBA B OCCKOHEYHOCTh
IloTenumansHas OHEPIrus NMPpOMU3BOJILHOIO 3apsiaa, HOMCIICHHOTO B JAHHYI0 TOYKY IMPOCTPAHCTBA

CI/IJ'Ia, ,I[eﬁCTByIOH.[aﬂ Ha €,I[PIHI/I‘IHBII>‘I IIOJIOXKUTEIIbHBII 3apsina, HOMeH.[eHHLIﬁ B JaHHYIO TOYKY IIPOCTPAHCTBA

2. KoHzaeHcaTopoM Ha3bIBACTCS

JB€ IUIOCKMX IUIACTHHBIL, pa3J€lCHHBIX CIOEM JHUIIEKTPHKAa C OTJIMYHOM OT E€OWHULBI OUIIEKTPHUECKOU
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. Chopmymupyiite Teopemy [aycca st 3IEKTPUIECKOTO OIS B BAKYyMe

Iupkynanus BeKTopa HanpsHKEHHOCTH ANEKTPUYECKOT0 HOJIS 1o TF000MY 3aMKHYTOMY KOHTYPY paBHa HYIIIO

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 I1aIeHIH HaIpsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHA HYIIO

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 (pM3MIECcKasi BEIMINHA, MOIYITb KOTOPOH PaBeH OTHOIIECHHIO MHHUMAJIHHOTO 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,
HaXOSIIIUHCS B MATrHUTHOM I10JIe

6. SIBnenue CaMOMHIYKIHUHU 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

BO3HHKHOBeHNH D/IC MHAYKIMU B IPOBOASIIEM KOHTYpPE IIPU 3aMbIKaHUH UM Pa3MBIKAaHUH JaHHOTO KOHTYypa
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 aMIUTATYAbI IEPEMEHHOTO TOKA, YMHOXXCHHA Ha \/f

8. Uro Takoe BOJIHOBAS MOBEPXHOCTH?

IToBepXHOCTH B IPOCTPAHCTBE, 1O KOTOPOM JOLLIA BOJIHA B JTAHHBIA MOMEHT BPEMEHHU
I'eomeTpuueckoe MECTO TOUEK, UCIBITHIBAIOIINX BO3MYILIEHUE B OJJHUHAKOBOM (ha3ze
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 MPETIATCTBUHA

PasnosxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIOBICHBI BOTHOBOM MPUPOAOH CBETa U HAOIIOAAIOTCS TIPH €0 PacIIpOCTpaHCHUH
B Cpeax ¢ Pe3KO BHIPaKEHHBIMHU ONTUYSCKHIMHU HEOTHOPOTHOCTIMH

COBOKYITHOCTb SIBJICHUM, KOTOPBIE 00YCIOBIEHBI 3aBUCUMOCTBIO MOKA3aTelsl MPEIOMIICHHS OT YaCTOThI CBETOBOW BOJIHBI
HanoxeHne KorepeHTHBIX BOJIH JPYT Ha Ipyra

11. Vkaxwure Hanbosee MpaBWIbHYIO HOPMYITUPOBKY 3akoHa Maitoca

MNHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIApU3aTOpP, IMPU OTCYTCTBHUU TMIOTJIOHICHUA CBETa
BEIIECTBOM TOJISIPU3aTOPa YMEHBIIIACTCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCA yTJIa MEXIY pa3pelleHHBIMI HAIPABICHUIMH MOJIIPU3aTOpa U aHATTHU3aTOpa

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

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIMICAINIETO 4Yepe3 ONTHYECCKYIO0 CHCTEMY IOJIIpH3aTOp-aHAIH3aTop, BCeraa
MEHbIIIe HHTEHCUBHOCTHU CBETA, MAJAIONIET0 Ha MOJIIPU3ATOP

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIAPpU3aATOP, IMPU OTCYTCTBHU TMIOTJIOMICHUA CBETa
BELIECTBOM HE U3MEHSIETCS

12. CnekrpaibpHas U3jiydaTeibHasi CHOCOOHOCTH TeJa 3TO

OHCPTHA, U3jrydyacMas eI[HHPIHeﬁ TMOBEPXHOCTHU TCJIa 3a CAUHUILY BPEMCHU B €AUHUYHOM UHTCPBAJIC NJIMH BOJIH

SHEprus, U3JIydyaeMasi BCeM HarpeThIM TeJIOM Tela 3a €AUHUIY BpEMEHH B €IUHUYHOM UHTEPBAJIe JUIMH BOJIH

MOJIHAs SHEPT UL, U3JIydaeMasi BCEM HarpeThiM T€JIOM BO BCEM CHEKTPaIbHOM AMANAa30HE JUIMH BOJIH 3a €AUHUIY BpEMEHU
SHEprus, u3jlydaeMasl €UHULEH MOBEPXHOCTH TENa 3a €IUHUIY BPEMEHH BO BCEM MHTEPBAJE JUIUH BOJIH

SHEprus, u3jlydaeMasl €UHULEH NOBEPXHOCTH TeNa 3a €AUHUILY BPEMEHU B ONITUYECKOM JIUaNa30He [UIMH BOIH

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

PazpemennpiMu opOUTAMH IJISL JIEKTPOHOB SIBJISIOTCSl TaKWe, /s KOTOPBIX MOMEHT MMITYJIbCa 3JIEKTPOHOB KpaTeH
LEJIOMY YUCITy BETUYUH

DHeprus JIEKTPOHA HA OPOHTE U €€ PaANyC MOTYT OBITh TPOM3BOIEHBIMH

Paanyc opOHTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUUBAETCS

IIpu ABIXEHUH AIIEKTPOHOB MO OPOUTE MPOUCXOIUT HEMPEPHIBHON U3ITydeHUE YHEPTHI

Pamgmiyc opOUTHI 371€KTPOHA C TeUEHHEM BPEMEHH YMEHBIIIAeTCs

14. Yro BBIpakaroT COOTHOUICHHS HEONPEAeNIEHHOCTEH B KBAaHTOBOM MEXaHUKe?

COOTHOIIEHUS MEXKAY H3MEPEHHBIMH TOYHBIMH 3HAYEHUSIMH KOOPAMHATHI M UMITYJIbC MUKPOYACTHIIBI

OTCcyTCTBHE OTpaHHYSHHUN ISl OMHOBPEMEHHOTO M3MEPEHHS KOOPANHATHI M MMITYJIbCA MHKPOYACTHITHI




¢) KopmyckynspHble CBOWCTBA BElIECTBA

d) BonHOBBIC CBOIICTBa MUKPOYACTHI]

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

OIIK-1.3. Ilpumenser OOyyaromuiicst 3HaeT:

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

HCCIIeIOBaHUS OOBEKTOB,
MPOLIECCOB, SIBICHUMN, IPOBOJAUT
IKCIICPUMECHTHI 10 33JJAaHHOM
METOJIMKE U aHAJIH3UPYET
Pe3yIBTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOE YCKOPCHHE MAaTCPUALHOW TOUKH OMPEAesIeTcs: PopMyIIoi
. V(t+At)-v(t v(t+At)—v(t . V(t+At)+v(t
1) a- |.m(ii() 2) aJii() 3) a- |.m(iz()

4) da= lim w
At—0 Al A At—0 A

5)a=F
At—0 At m

2. Kakas ¢opmyna BeipakaeT pabOTy MpH JABMKCHUUA MAaTEPHATBHON TOYKHU MO MPOU3BOJBHON TPACKTOPUHU U3 MOJOXKEHUSA 1 B
MoJioxeHue 2?

2 2
1) Aiz=f'f'dv 2) A, =F-(v,-v,) 3) Aff'f'dr 4) A, =F-r, 5) A,=Fs,cosa
1 1

3. MOMEHT HHEpIHH MPOM3BOJIBHOIO TeIa OTHOCUTEIILHO HETIOABIIKHON OCH BpAICHHS OTPEACIISICTCS (POPMYIIOit

N N
D3=>mr 2)J=mr’ 3 J=mr 4)3-=3,+ma®> 5)J =>'mr?
i=1 i=1

4. VYkaxure (1)OpMyJ'Iy JJIs MOMCHTA MHCPIUH TOHKOT'O OAHOPOAHOI'O CTCPKHA MACChl m U JJIMHBI I OTHOCHUTECJIIBHO
HETOABUKHOM OCH BpalllEHHUs], POXOAIIEH Yepe3 CEpeIuHy CTEPKHS.

1 1 1 1 2
DI=—mP® 2)J="ml® 3HJ="ml® 4 J=—ml’ 5 J="ml’

2 3 4 12 5

5. VYkaxute dopmymny aisa KI1J] TermoBoi MariHb

T,-T A Q Q,-Q Q
1) —_ 1 2 2) — nonesn 3) — <1 4) — <1 X2 5) = 1
K T1 7 A3ampa't 7 Qz 7 Ql 7 Ql - Qz

6. Ykaxute popmyiy Ui pacnpeenenus bonbimana.

E_  +U
1) n=n, exp[— %} 2) n=n, exp[— ’“[(”TJ 3)n=n, exp(— II:\'I{j 4) n=n, exp[— %j 5) n=n, exp(— It'Jl'j

2.1.4. TIpumepsl TeCTOBBIX 3aJaHMii. 2 ceMecTp

1. Buibepute GopMmyny AJsi HANPSHDKEHHOCTH JJIEKTPUUYECKOTO IMOJIsl, CO3[aBaeMOr0 PaBHOMEPHO 3apshKEHHOH IUIOCKOCTBIO B
BaKkyyMe.

NE=2 2)E-=
) g ) 2

OSZ HEe=—3_ Hp=_1 5 E=-2
Are,r 4re,S 2¢g

&

0 0 0 0

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

1
T r?

a F v _ Fodl _ UxF _ i _
1) g=ted V) deﬂlridl 3) B AVXT  p dB:ﬂ'dlsxr 5) B =

A r A r 4 r? A r

N

0

IS

3. Kakas u3 popmyI1 mpaBUIIbHO OTPAXKAET CBSA3b MEXKAY HANPSHKEHHOCTHIO JIEKTPUYECKOTO OIS U TOTSHIIUATIOM 3JIEKTPUIECKOTO
moJist?

2 E

1) p—p,=[E-dF 2) p=E.7 3) p,—p,=E-(;-7.) 4) p=divE 8) 9=
1

4, 3akoH Awmriepa B 001I1EM BUJIE UMEET BHUJL

1) dF=1dIxB 2)dF=I11xdB 3) F=I11xB 4)F=I1-B 5 F=I1Bcosa




5. Kakoe w3 nepeunciieHHBIX ypaBHEHHH BXOIMT B CHCTEMY ypaBHeHHH MakcBeiia?

1) §5.ds=q 2 fH-ds=0 3)JEdi-0 HH->-T 5 a=[Eds

0

2
6. Ecmn @, = 1 R

1 N
y =——=— U w=,|————, T0 hopMyna Ais 3aTyXalIHUX KojJeOaHUH B CUIIBI TOKa B KOJEOATENbHOM KOHTYype
2
JLC LC 4L

HUMEET BU
Hi1=1, exp[—Z—RLt)cos(wot +a) 2 1=1, exp(—%tjcos(aﬁ +a)  3) I =1 cos(at+a)

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

7. Hepnoz[ 3aTyXaroumux KoJieOaHuil B KoJieOaTeIbHOM KOHTYpPE€ paBCH

2 % 2 % 2 '% 2 % 2\
1) Tzzzz(i+ R J 2) T=27z[i- R J 3)T=27z[i+R—j 4)T=2;z[i R j 5)T_z;{i+ R )

LC 4L LC 412 LC ' 4L LC 4% LC ' ar

8. VIHTEHCHBHOCTD TIPH HAJOKEHHH JIBYX Ko2epeHmHbix BOMH paBHa (0 (| pasHocth ¢as; |,, |, WHTEHCHBHOCTH BONH B

otnensHocTH, |, #1,):

Di=1+1, 2)I=l+L,+2ll,c055 3) 1=12+124211,c055 4) | =y/I2+12-21,1,c085 5) I =12 +12

9. Ha nudpakunoHHyo pemetky ¢ nepuojom d magaer CBET OmpeneleHHOM AInHbl BoJaHbL. Kakoil u3 Gopmyn coOTBETCTBYET
MaKCHUMYM II€pBOro mopsaka’?

. A
1)Sln§0=a 2)Sing0=% 3)sin¢)=% 4)sin¢=% 5)sin(p=2d—}b

I . |
10. Eciim " min 1 " max - MpHUMAabHAA 1 MAKCUMAJIbHASI MHTEHCUBHOCTD YaCTHYHO NOJIAPpU30BAHHOTO CBCTA, IPOITYCKAaeMOr'o
AHAJIU3aTOPOM, TO CTCIICHb MMOJIAAPU3alUU CBETA OIPCALCIIACTCA 110 (I)OpMyHe
lemax+|min — max__ ' min lemax_lmin — Imin lemin

1) Imax - Imin 2) max min 3) Imax 4) Imax + Imin 5) Ima\x

11. Tlpu najieHny CBETOBOTO JIy4a, paCIpOCTPAHSIONIETOCs B TIEPBOM CpeJie Ha TPaHMIly pasjiesa MepBOil U BTOPOH cpebl C
MOKa3aTe MU MPEJIOMIICHUS N1 N, , N, >N, Yroi HOJHOTO BHYTPEHHETO OTPAXKEHUS o yJOBIETBOPSIET YCIOBUIO
. n . n n n n
Dsing=—= 2)sina=-—2 3) tga=— 4) tga=—=2 5) cosa=—
n2 nl n2 nl n2

2.2 TunoBble 3a]aHUs /I OLIEHKH YMeHHI B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yIbTaT:

Kon n HanmenoBanue O0pa3oBaTeNbHBIN pe3yIbTaT
WHJIUKAaTOpa JOCTHKEHHS
KOMMETEHINH

OIIK-1.2. TTpumensieT ocHOBHBIE | OOy4JarOIMUNCs yMeeT:

IIOHATHUS U 3aKOHBI HCIIOJIB30BAaTh OCHOBHBIC ITIOHATHUA U 3aKOHBI (I)I/I3I/IKI/I JJIA pEHICHUSA Hpe)IMeTHO-HpO(I)I/IHI)HLIX
€CTCCTBCHHBIX HAYK JJIA 3aaa4

pelLIeHus MPEIMETHO-
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 moclieHue 6 MuH — 5,4 KM.
Omnpenenuts CKOPOCTh JBIXKEHUSI MOTOLMKIINCTA HA KajKIOM U3 TPEX Y4acTKOB IYTH; CPEAHIOI0 CKOPOCTh 3a BCE BpeMs
JIBHKCHUSL.

2. JlBa moeszja MIyT HaBCTpEdy JAPYT APYrY CO CKOpOCTsMH Vi = 36 kM/4 U vz = 54 km/4. [laccaxxup B mepBom moesze
3aMeYaeT, YTO BTOPOH MM0e31 MPOXOIUT MUMO HEero B TedeHue BpeMeHH t = 6 ¢. Kakosa qymHa BTOporo moesna?

3. Touka ABMXKETCA 10 OKPYKHOCTH pasiiycoM 20 cM ¢ HOCTOSHHBIM TaHT€HIMAILHBIM ycKopeHueM 5 m/c?. Uepes kakoe
BpeMsI [TocTIe Hadasla ABIDKCHISI HOpMaJIbHOE YCKOPEHHE TOYKH OyJIeT paBHO TaHT€HIIHAIbHOMY?




10.

11.

10.

11.

12.

13.

14.

Ha HakJIOHHOW TUIOCKOCTH JUIMHOW 13 M U BBICOTOM 5 M IEXHUT rpy3 mMaccoit 26 kr. Koaddumuent tpenus pasen 0,5.
Kakyro cuity Hajo NMPUIIOKUTH K TPy3y BJIOJb 3TOH IUIOCKOCTH, YTOOBI BTAIINTh Ipy3? UToOBI cTammre rpy3 ¢ 3TOM
IIOCKOCTHU?

[Moesn maccoii 500 T ABMKETCS paBHO3AMEJICHHO IIPH TOPMOXKEHUH, TP STOM €ro CKOPOCTh YMEHBIIACTCS B TedeHue 1
MuH oT 40 1o 28 xkm/4. Haiiti cuity TOpMOXKEHUSL.

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, KEeCTKO 3aKPEIICHHOE Ha JKEJIC3HOAOPOXKHOM mardopme, NPOU3BOIUT BBICTPEIN BIONb ITOJIOTHA JKEIE3HOU
noporu nof yraom o = 30° k muHuK Topu3oHTa. OMpenenuTh CKOPOCTh Uy OTKaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocTbio u; = 480 m/c. Macca miaTthopMBI ¢ OpyAreM U cHapsaaMu my = 18 T, Macca cHapsga mi = 60 KT.

[ap 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 BpalllaeTcsl BOKPYT OCH, POXOJIALIEH YEpE3 €ro CEpeIHy, COMMIACHO ypaBHeHHIo @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. Onpenenuts Bpamaromyii MOMEHT M, IeHCTBYIOIIHMI Ha CTEpKEHb Yepe3 Bpems t = 2 ¢ mociie
Hayaya BpalleHMs, €CIIM MOMEHT UHepIUHU cTepxHs J = 0,048 kr-M?,

Ha xparo miargopMsl B BUJIE JUCKA, BPAINAIOIIEHCS 110 MHEPLMM 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 muaTpopmMbl. MOMEHT HHEPIMH YEJIOBEKA PACCYUTHIBATE KaK JJI MATEPHATLHOM TOUKH.
Touka coBepIIaeT rapMOHMYECKHE Kosiebanus X = A sin ot, e A = 5 cm, ® = 2 ¢’*. B MOMEHT BpeMeHH, KOT/la TOUKa
o0manana nmoTeHuanpHoi sHeprueit 0,7 Mk, Ha Hee JelicTBOBaNa Bo3Bpariaromias cwia B 5 MH. Haiitu aToT 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. llapuku nmorpyskaror B Macio. KakoBa m1oTHOCTs P Macia, €CIIM YToJl pacXOXICHNS HUTEH Npu
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 U3MEPATH TOKHU CUIIOi 10 6 A?

OnHopoiHOe MarHuTHOE moJie ¢ uuaykuue 200 MTa aeiicTByeT Ha MOMEUIEHHBI B HErO MPOBOJHUK IIMHON 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 HHAyKTHBHOCTH 2-1072 . KakoBa 10m5kHa ObITH CUIIA TOKA,
4TOOBI UHYKIHMS 11015 B cepaeunuke obuia 107 Ti, uncio ButkoB pasro 1000?

Paccrosuue L ot meneit 1o sxpana B onsiTe FOHTa paBHO 1 M. OnipeienuTh paccTOSHNE MEXTy IIEISIMHU, €CIIU Ha OTpe3Ke
nmeok 1 = 1 cm yknaasiaerces N = 10 TeMHBIX HHTEPPEPEHIMOHHEBIX M0JI0C. JlmuHa BOHEL A = 0,7 MKM.

Ha rutenky u3 raunepuna tonumHoi 0,3 MM nagaet Oenbrif ceet. KakuM OyeT ka3aThesl IBET MICHKH B OTPAKEHHOM
CBeTe, €CITU YTroJl majieHus Jryqeid 45°7?

Kakyto pa3HOCT JUITMH BOJH MOKET pa3pemInTh AU(PaKIOHHAsS pemieTKa ITUPHUHON 2 CM H NIEPHUOJIOM 5 MKM B 00JacTH
KpacHBIX J1yueii (A = 0,7 MKM) B CIIEKTpPE BTOPOTO MOpsiaKa?

EctecTBeHHBIN CBeT MajaeT Ha TOBEPXHOCTh JUAIEKTPUKA IO YIJIOM TMOJHOW monspusanud. KosddunmeHT
npomyckaHus cBeta paser 0,915. Haiftu cTeneHs mossipu3aiiiy peJIoMICHHOTO JIyda.

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

Kartox BakyymHOro (oroanemenra ocemiaercs cBeToM ¢ jiuuHod BoiHbEI 0,405 MkM. POTOTOK mpekpariaercs npu
3ajIepKUBaloOIIe pasHOCTH noteHnuanoB 1,2 B. Haiiti paboTy BbIX0J1a 2JIEKTPOHOB U3 KaToJa.

OIIK-1.3. [Mpumensier | OOyyaronuics ymeer:

€CTCCTBCHHOHAYYHBIC METObI NMPUMEHATb METOABI TCOPETHYCCKOTO M DKCIEPHUMCHTAIBHOI'O HCCICAOBAHUA (bPISPI'—IeCKPIX
TEOPETUYECKOTO 1 | 0OBEKTOB, MPOIECCOB U SBICHUH, MPOBOJANTh (PU3NIECKUE DKCIIEPUMEHTHI 10 3aJaHHOMN
DKCIIEPUMEHTAILHOTO METOAMKE U 00pabaThIBaTh MX PE3YIbTATHI




UCCIIeI0BaHUs 00BEKTOB,
MPOLIECCOB, SBICHUHA, MPOBOJUT
SKCHEPUMEHTBl 10  3aJaHHOMI
METOMKE u aHaJIM3HUPYeT
pe3yIbTaTh

a)
b)

c)
d)

€)

b)
c)

€)

2.2.3 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpoImen MOJOBHHY OKPYXHOCTH pammycoM 1,5 kM 3a 0,5 gaca. IIpum 3TOM MOAyms cpemHEero 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. HeGospiioe Teno (MatepraibHy0 TOUKY) Opocunu moj yriom 30° K TOPU30HTY C HadalbHOH cKopocThio 20 M/C
Yepes Kakoe BpeMs TEJO JOCTUTHET Bbiciel Touku? [Tpunsts g=10 m/c?

0,1lc

0,2c

05¢c

lc

2¢

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

20 06/02. CKOJIBKO 000POTOB ceNaeT poTop yepe3 1 CeKyHAy IMociie BKITFOUSHHS IBUTATEIs?
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

lcm

0,5 cMm

5. Tenexka Maccoii 15 Kr JBIIKETCS 110 BOTHYTOMY MOCTY €O CKOpOCThio 10 M/c. B HMXXHel TOYKe Cuila 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, netamas co CKOpoCThI0 2 M/c, IonagaeT B MOABECIICHHBIH IMIKUH JucT Oymaru maccoi 1,5 T.
Cpa3y nocJje CTOJIKHOBEHHUSI CKOPOCTh JABMKEHUS JINCTA C MPWIINIIIEH K HEMY MYXOU COCTaBJISIET

2 M/c

1 M/c

0,5 m/c

0,2 M/c

0,1m/c

7. Hebonpmoe Teno (MaTepuaibHYIO TOYKY) MAacCOW 2 Kr, HAXOJIIYIOCS Ha HEKOTOPOW BHICOTE HAJ MOBEPXHOCTHIO
3eMJIM U UMEIOIYI0 MOTEHUUaIbHYI0 3Hepruo paBHyo 400 Ik, OTHYCTHIM, TaK YTO Yepe3 HEKOTOPOe BpeMsl OHO
ynajio Ha 3emiro. Yemy paBHa CKOPOCTb ATOrO Tella B MOMEHT najaeHus Ha 3emito? ConpoTHBIEHHEM BO3/yXa
npeHeOpeyb.

1 Mm/c

5 m/c

10 m/c

20 m/c

40 m/c

8. OpHopoanbiii auck paamyca 0,1 M, karsmmiics 0e3 NPOCKab3bIBAaHHS MO T'OPU3OHTAJIBHOW MOBEPXHOCTH CO
CKOPOCTBIO 5 M/C, TToTIaiash Ha HAKJIOHHBIH y4acTOK, IMOJTHUMAETCS Ha BHICOTY

25M

1M




c) 05m
d 04wm
e) 02m

9. HaﬁﬂI/ITe YHCIIO CTEICHEH CBO60ﬂI)I MOJICKYJT UACAJIBHOT'O I'a3a, €CJIK BCA SHCPIUd €ro TCIJIOBOr0 ABUIKCHUA
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 OI[HOI7I H TOH Xe

TeMnepaTypoﬁ T ITocne TOT'0, KaK ra3 u3 nepBoro 6am10Ha MOJIHOCTBIO MEPEKavain BO BTOpOI7[ 6aJ'IJ'IOH Hn II0CJeC
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
JIMHUAM HHIYKIHUU. PasHOCTh MOTEHIMANIOB 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
MaKCHMAJbHA, PABHA Wye; = 200 ¢l. Uemy paBHAa MHIYKTMBHOCTb KATYLIKM B KOJEOATENbHOM KOHTYpPE, €CIIH E€MKOCTb
KOHJICHCATOPA PABHA C — 5 npxcc ?

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

[oToK BEeKTOpa dIEKTPUYECKON HHIYKIHMH (IJIEKTPHIESCKOTO CMEIeHHs) Yyepe3 CHepHYEeCKyI0 MOBEPXHOCTh, OXBATHIBAIOILYIO
TOUCUHBIC 3aPA/BI ( = 2 K7, g, = 3 K1, gs =~ 2 uKu, paBeH

8 1-107° 5
b) 2-107° %
0 3-107° 5
d 7-107° 9
e) 0% 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
(hotona, BeI3BIBaromero Gporoaddexr. OTBEeT AaTh B 3B.

a) 1,27sB

b) 3,115B




c)
d)

€)

®dotoH pacceszicss non yraom O = 60° Ha TepBOHAYAILHO TOKOWBIIEMCS 3JIeKTpoHe. OmpenennTh HadalbHYI0 SHEPTHIO
(hoToHa, eciv ITTMHA BOJTHBI PACCESTHHOTO ()OTOHA OKa3aJiach paBHOW KOMITOHOBCKOH JiuHe BOJIHBI. OTBET naTh B MaB.

a)
b)
c)
d)
e)

5,35 5B
9,21 5B
12,43 5B

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

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

HHAWKATOpa JOCTHKCHUA

Kon 1 HaumeHoBaHue O0pazoBartesbHbIA pe3ysbTaT

KOMIICTCHIIH

OIIK-1.2. Ilpumensier ocuHoBHble | OOy4aronuiics BiIageeT:
NOHATUA U 3aKOHBI CCTCCTBCHHBIX HaBbIKaMU TMPUMCHCHUA OCHOBHBIX MOHATHH M 3aKOHOB KIIACCHYECKOM H COBpeMCHHOﬁ
HayK Uil PELICHHs IMPEeAMETHO- | (HM3MKH AJsl PElIeHHs NpeIMEeTHO-IPO(UIBbHBIX 3a/1a4

IpoIIBHBIX 33124

2.3.1 llpumepsi 3aganuii. 1 cemectp

[Tpn n3mepeHny IIUHBI Teda OBIJIO MPOBEICHO OJHO M3MEPEHHE C MOMOIIbI0 MUJUTUMETPOBOM yIEHUUECKOHN JTMHEHKH.
I[Tpu 3TOM OBLTH TIONYYEHO 3HaUeHHe AIHHbI |= 22,3 cm. UeMy paBHa HHCTpyMEHTaIbHAS OTPEITHOCTh H3MEPEHHS?

[Tpu n3mepeHun JUIMHBI Teja ObLIO IPOBEAECHO OJTHO U3MEPEHHUE C ITOMOIIBIO IITAHTEHIIMPKYJIS, IIKaJIa HOHHYCa KOTOPOTO
umeer 10 memenmit. Ilpm sTom ObUTH TONydeHO 3HaueHWe MIMHBI [ = 22,7 mMm. UeMmy paBHa WHCTpYMCHTAaJbHAs

MOTPEIIHOCTh U3MEpEHUs?

. R . Ny
Paguychel AByX IUlaHET OJMHAKOBOH TUIOTHOCTH OTHOCSITCS Kak R—l = 3 . Haiitu oTHOIICHHE YCKOPEHUN CBOOOIHOIO
2

MaJacHud U Ha IOBCPXHOCTHU OTUX IIJIAHCT.
I[Ba MaTeMaTU4€CKUX MasATHHKa MacCcaMHu My = 0,1 Kr 1 m, = 0,05 KI' COBCpHIAIOT TapMOHHWYCCKUC KoJiebaHus ¢

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

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

B nByX onnHaKOBBIX 0aJIOHAX HAXOAUTCS KUCIOPOJ MOJ AaBiIcHUEM 3 at™ U 5 atM. CHauana o6a OayutoHa coeTuHILTH
MEXIy COOOH W BBIPOBHSUIM JaBJICHHE B HUX NPH IOCTOSHHOM Temmeparype T, a 3aTeM TeMIepaTypy MeIJICHHO
YMEHBIIIN B 2 pa3a, oOmiee gaBjcHHE B OaIOHAX CTajO PaBHBIM __ .

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

. k
nepuogamu Ty = 1 cu T, = 2 c. HaiiTu oTHOIIEHHE KO3 PHUIINEHTOB KECTKOCTH UX MPYKUH k—1
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, coaepxaiiei 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 peoctart. [Ipu yBennueHny CONPOTUBICHHS PeocTaTa B 4 pa3a HalpsHKEHUE Ha HEM yBEIIMUUBACTCA
¢ 2 B o 4 B. IIpu atom D/IC Garapeu paBHa .




ToueuHslif 3apsq g CO3MAaCT B OKPYKAIOIIEM IIPOCTPAHCTBE 3IIEKTPOCTATHYECKOE II0JIe, MOMAYIh HAMPSKCHHOCTH

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

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

4. Tlo ToHKOMY IPOBOIY TeueT TOK I. HIYKIMs MarHUTHOTO TIOJISI B IIEHTPE MOJIYKOJIbIIa pagnycoM R paBHa
I
0

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

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

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

8. PaccrosHue Mexay cOCeTHUMHU MakCHMyMaMH IIpU JUIMHE CBETOBOI BOJIHBI, paBHOU A, B ombiTe FOHra paBuo 0.1 MMm.
Yemy OyaeT paBHO PacCTOSIHUE MEXIY BTOPBIM U YETBEPTHIM MaKCUMYMOM HPH JUTUHE BOJHBI 247

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

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

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

12. Dueprus (OTOHA, COOTBETCTBYIOMIAs KpacHOU rpanuie potodpdekra, ais kanus pasna 7,2 - 1072° k. Onpenenure
MaKCHMaJIbHYI0 KHHETHYECKYIO SHEPTHI0 (POTORIEKTPOHOB, €CJIM HA METaUl MaJaeT CBET, JHEPrHsi (POTOHOB KOTOPOTO
pasna 10718 Tk

OIIK-1.3. [Mpumensier | OOyuyarommiics BiageeT:

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

HCCIICIOBAHUS 00BEKTOB,

MMpO1ECCOB, ﬂBHeHHﬁ, IpOBOAUT
OKCIICPUMCHTBI 10 SaZ[aHHOﬁ
MCETOOUKE n AHAJIM3UpYyCT

pe3yIIbTaTh
2.3.3 llpumepsi 3agannii. 1 cemecTp

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

2. Tlpu m3amepeHunu nuaMeTpa mapuka 010 mpoBeaeHo 3 u3Mepenus. [Ipu aToM ObUTH ToNTyYeHbl 3 3HAYCHUS IMHBL ~ dq =
0,9mm, d, = 1,1mm 1 d3 = 1,0MM. Uemy npuOIH3UTENEHO paBHA CPEAHSS KBapaTHIHAS OMIMOKA H3MEPCHUH ?

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

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

5. Ilepnox maremMaTHuecKOro MasiTHHKA Ha MOBEPXHOCTH 3eMin paBeH 4 ¢. KakuM OyneT nepron 3Toro MasiTHAKA, €CIN
€ro MoOMeCTUTh B JTU(DT, KOTOPBIH IBIKETCS BHU3 ¢ yckopeHuem 0,84 g?

6. OpHopoaHblii auck Maccel m = 1 kr u paauyca R = 1 M KaTtuTcs MO TOPU3OHTAIbHOW MOBEPXHOCTH CO CKOPOCTBHIO
V =1 m/c 6e3 mpockanb3biBaHUs. HaliiuTe KHHETHYECKYIO SHEPTHUIO ATOTO JHCKA.

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

8. I'pysuk maccel m = 1 kr coBepiaeT cOOCTBEHHBIE 3aTyXalollue KoJicOaHWs Ha INMpPYKUHKE KECTKOCTH Kk = 2 % o

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

JACKPEMCHT 3aTyXaHU4.

2.3.4 Tlpumepbl 3aaHMii. 2 ceMecTp




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

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

2. UYemy paBHO compoTuBIeHHe Iend, ecnu R, = 1 Om, R, = 3 0m, R, = 1 Om? — R, R, -

3. ManeHpKkuil MIapyuK UMeeT 3apsij ¢ U CO3/aeT B TOUKE, HAXOMsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
MoJIe HAIpPSHKEHHOCTHIO, paBHOI mo mMonymo E. Illapuk NOMONMHUTENBHO 3apsiAWiIM U €ro 3aps CTal paBeH 2q. UYemy
CTaja paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHIECKOTO MO ATOTO MAPHKa B TOUYKE Ha PACCTOSHUM 27 0T HET0?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepxut N BHTKOB, 1O HeH
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. 3apspkeHHast yacTHILA JABM)KETCS B OJHOPOJHOM MarHUTHOM HOJIE IO OKPY)KHOCTH, paauyca R. B HexoTopblii MOMeHT
BPEMEHH HMHAYKIHMIO MarHUTHOTO MOJS YMEHbIIMIM B 3 pasza. KakoB cranm pamuyc OKpy>KHOCTH, IO KOTOPOH crana
JBUTATHCS dacTHHA?

6. KosebaTenbHblii KOHTYp MMEET JTOOPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBLHO YMEHBIIAETCS
SHEPTUsI BEIHYKICHHBIX KOJICOaHUH B TAKOM KOHTYpE 3a Ieproa?

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

R
UX paJinyCcoOB BpPAICHHS R—: paBHO

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

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

10. Tlepwon audpakunonHoi pemetkd paBeH d. Kak M3MEHHTCS pacCTOSIHHE MEXIy TJIABHBIMH MaKCHMyMaMH TIpH
qudpakuuy cBeta Ha AWQPPAKIHOHHOW pelleTKe MpH HeOONbIIMX yriax AU(PaKLIUH, €CId MepHoJ] IU(paKIMOHHON
perreTku OyaeT paBeH 2d, a MOJOKEHUE MEXKIY PELICTKOH H SKPAaHOM HEe U3MEHHTCA?

11. Kak m3MeHHWJIach TeMIlepaTypa YEepHOTO Tela, CIH JJIMHA BOJIHBL, COOTBETCTBYIOIIAS MaKCHUMyMy €ro CIICKTpajJbHON
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

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

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

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

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

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

YIJIOBBIMU U JIMHEUHBIMH BEJIWYMHAMMU.

3. [epesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH Hetotona. Ilonsitue cuibl. Croxxenue cwi. TpeTid 3aKoH

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

CHJIBI.

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

. 3aKOH M3MEHEHHUS U COXpaHCHH UMITYyJIbCa MEXaHUYECKOH CHCTEMEI.

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

. ypaBHGHI/IG JABUXKCHUS TCJIa HepeMCHHOﬁ MacCCHI.

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

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

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

HUMITYJIbCa U MOMCHT CUJIbl OTHOCHUTEIIBHO OCH.

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

JacCTHIl IOCJIE CTOJIKHOBCHUSA.

14. OcHOBHO 3aKOH BpalaTeJIbHOI'O ABMXKCHUSA TBEPAOI'O T€Ia BOKPYT HeHOZ[BPI)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. MoMeHT HHEpPIMH OHOPOJIHOTO LIapa, OTHOCUTEIILHO OCH, IIPOXOAAIICH yepes3 ero HeHTp.

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. BHyTpeHHss dHeprus TepMoAWHaMuueckoil cucrembl. IlepBoe Hawano TtepmoauHamuku. Dopmyna s pabOTHI
uzeanabHoro rasa. I'paguueckoe npeacrapiaeHne padoOThI rasa.

39. TenoeMKOCTh TEPMOAMHAMUYECKON CHCTEMBL. Y IelIbHAsl U MOJISIPHAs! TEIUIOEMKOCTH. TerIoeMKOCTh 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 3apsael M UX cBoWcTBa. 3akoH Kyiona. HanpspkeHHOCTH anekTpocTatmueckoro moist. [IpuHimmn
CYNEPIO3ULINH IIEKTPOCTATHUECKUX TONEH.

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

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

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

5. DnexTpudeckuit aumoik. [lone aumoss.

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

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

8. YcroBust Ha rpaHuIe pasjena AByX AUDJICKTPHUECKUX CPel.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIE.

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

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

12. DneKkTpu4ecKuii TOK, CHIIa M TUNIOTHOCTB TOKA.

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

14. CropoHHHE CHIIBL. DIEKTPOABIKYILAS CHJIa U HanpshkeHHe. 3akoH OMa U1l HEOHOPOJHOTO y4acTKa LETH.

15. IIpaBmuna Kupxroda ams pa3BeTBIEHHBIX LETEH.



16
17
18

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

TBEpAOTO TCa.

19

. MarauTHOe TOJE€ W €r0o XapakTepUCTHKH. MarHuTHas WHAyKIUsS. 3akoH buo-Camapa-Jlammaca. MarautHoe mose

IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenna.
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21.
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23.
24,
25.
26.
27.

LUPKYJIISIIA
28

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

TeopeMa 0 HUPKYIAUUHA BEKTOpAa MATHUTHOW MHYKIIHH.

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

MarHuTHO€ I0JIE COJIEHOUA U TOPOHIA.

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

OHeprust MarHUTHOT'O TIOJIA.

MarsuTtHoOe IoJje B BellecTse. SIBneHre HaMarHuuuBaHus. BekTop HAMarHU4EeHHOCTH.

BexTop MarHUTHOM MHAYKIMU B BEILIECTBE.

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

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

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

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

WNHAyKTUBHOCTB KOHTYpA. SIBJI€HHE CAMOMHIYKIIUH.

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

Buxpesoe anextpudeckoe none. Tok cMenieHus.

YpaBHeHus Makcsesa 15 3JIEKTPOMarHUTHOTO IOJIA.

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

BeIHYXIeHHBIE 3JIeKTpUUECKUe KojiebaHus B KosieOaTeIbHOM KOHTYpe. SIBJIeHHe pe3oHaHca.

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

HaIPSHKECHUS.

38
IlotiTrHTA.
39
40
41

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

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

Mertonpl HaOMOACHNS UHTEPPEPCHIINHU CBETA.

42
43
44
45
46
47
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49

. MHTepdepeHnns cBeTa B TOHKHX IUICHKAX U IIACTHHKAX.

. Konbuia Herotona.

. Audpakiys cBeToBbIX BOIH. Metoj 30H Openernsi.

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

. Hudpaxius @payrrodepa Ha O HOH mICTH.

. Audpakius Opaynrodepa Ha TUPPaKIIMOHHOMN peLieTKe.

. Aucnepeust cBeTa. DNEKTPOHHAS TEOPHS AUCTIEPCHH.

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

JAUBJICKTPUKOB.
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60.
61.

62

[Monspusanus cBeTa Npu NPOXOKAECHUH Y€PE3 AHU30TPOIHBIE KPUCTAILIBL.

TennoBoe U3IydeHNE U €r0 XapaKTEPUCTHKH.

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

D¢ dext KoMnToHa 1 ero syieMeHTapHasi TEOPHSI.

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

CooTHoluleHue HeonpeeneHHocTel [ eiizenoepra.

BonHoBas ¢GyHKIMA U €e CTAaTUCTUYECKUHA CMBICIL.

Oo6mee ypasuernue lpeaunarepa. Ypasrenue llpenunarepa st cTallmOHAPHBIX COCTOSTHUH.

Yactuia B 0THOMEPHOM MOTEHLIMATBLHOU SIME.

[IpoxoxneHne yacTuiei MOTeHIUAIBHOTO O6apbepa.

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

BOJIOPOJIOTIOTOOHBIX aTOMOB.

63

. HepaznuaumocTs 0AMHAKOBBIX YacTHUIl B KBaHTOBOM MexaHuke. [Tpuninn [aymmn. CTpykTypa SHEpreTH4ecKuX ypOBHEH B

MHOTOJJIEKTPOHHBIX aTOMax.

64
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. Tunsl cBsI3el 371€KTPOHOB B aTOMax.

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

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

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

KBAaHTOBOI'O Ir€HEpaTopa.

68
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. Crpoenue aToMHOTrO sitpa. Monenu siipa. SlnepHble peakiuy. 3aKOHbl COXPAaHEHHS B SAEPHBIX PEAKIHSX.
. PapnoakruBHbIE IpeBpamnienus saep. Peakuus snepaoro nenenus. LlenHas peakiys aeneHus. SnepHsIil peakTop.
. DJeMeHTapHbIe YaCTHIBI M NX B3aMMOJICHCTBHS.

3. MeToau4eckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS

c¢opMHPOBAHHOCTH KOMIIETEHUM NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTALUH



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

- OIICHKa «OTJIMYHO» BBICTABIIACTCS OOYYaIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BHICTABIIICTCS 00yUYAIOMIEMYCsl, €CITH KOJTHYECTBO IPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

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

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

Kpurepun ¢popMupoBanusi OneHOK M0 pe3yJbTaTaM BbINIOJIHEHUS 3aIaHU

«OTIHYHO/329TEHO0» — CTABUTCS 32 padOTY, BBHIIIOJHEHHYIO IMOJTHOCTBIO 0€3 OMUOOK U HEJ0YETOB.

«XO0po110/3a4TeH0» — CTABUTCA 32 pa0dOTY, BHIMOJHCHHYIO TIOJHOCTHIO, HO TIPH HAJTMYUH B HEW HE Ooliee
OJTHO¥ HerpyOoOl OMIMOKHU M OHOTO HeJo4eTa, He 0oJiee TpeX HEeJI0YETOR.

«Y10BJIETBOPHUTEIBHO/32a4TEHO» — CTABUTCA 32 PabOTy, €cliu O0yUYaIONIUICS MPAaBUIHLHO BBITOTHIII HE
MeHee 2/3 Bceil paboThl WK JAOMYCTU HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oii M omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMMOKH U JBYX
HEJI0YETOB.

«HeynoBjieTBOpUTEJIbLHO/HE 3a4TE€HO» — CTAaBUTCA 3a PAa0bOTY, €CIM YHUCIO OMMOOK W HEIO0YETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «YyJJOBJICTBOPHTEIBHOY WM TPABUIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

Buowl ouwubok:

- epybvie OwUOKU. He3HaHUe OCHOBHLIX NOHAMUL, NPAGUL, HOPM, HE3HAHUE NPUEMO8 DPeuleHus 3a0ay,
OWUOKYU, NOKA3bIBATOWUE HENPABUTILHOE NOHUMAHUE YCII08USL NPEON0NCEHHO20 3A0AHUSL.

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

- He0oYembl. HEPAYUOHATbHbIE NPUEMbL 8bINOJIHEHUS 3A0AHUSL, OMOETbHbLE NOSPEUHOCMU 8 (POPMYIUPOBKE
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUL.

Kputepun ¢popMupoBaHusi OLIEHOK 0 324eTy (IK3aMEHY)

«OTJINYHO/32a4TEHO» — CTYAECHT INMpHOOpeNn HEoOXOAMMbIE YMEHHUS M HaBBIKH, MPOIEMOHCTPHUpOBAI
HaBBIK MPAKTHUUYECKOTO MPUMEHEHHUS OJTYYEHHBIX 3HAaHUH, HE JOMYCTHJI JJOTMYECKHX M (PAKTUYECKUX OLIMOOK

«X0po110/3a4TeH0» — CTYJIEHT PHUoOpesl HE0OXOAUMbIE YMEHUSI U HABBIKU, TIPOAEMOHCTPHUPOBAI HABBIK
MPAKTUYECKOTO MPUMEHEHUS MOIy4YE€HHBIX 3HAHUH; TOMYCTUI HE3HAYUTEIbHbBIE OINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTYACHT JOMYCTHJI CYyIIECTBEHHBIE OLLINOKHU.

«HeynoB/1eTBOPUTEJIBLHO/HE 32a4TEHO» — CTYACHT JIEMOHCTPUPYET (parMeHTapHbIe 3HAHUS U3y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OIINOKH.



