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OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

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

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



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

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

JUACIUIUINHE,

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

dopMbl IPOMEKYTOUHOM arTectanuu: sxzamen (1,3 cemecmp), 3auem (2 cemecmp).

IUIAHUPYEMBIX  PE3yJbTaTOB

OCBOCHUA

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

KOI[ WHAWKATOpa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1 CnocoGeH aHann3upoBaTh 3aa4u
npodeccHoHaNBHO NeATeIbHOCTH Ha
OCHOBE TIOJIOKCHHUI1, 3aKOHOB U METOIOB B
00JIaCTH €CTECTBEHHBIX HAYK H
MaTeMaTHKH

OIIK-1.2 HpI/IMeHHeT OCHOBHBIC ITOHATUA U 3aKOHBI CCTCCTBCHHBIX HAYK JJIA

peuicHus HpeL[MeTHO-HpO(l)I/IJ'II)HI)IX 3ajga4d

OIIK-1.3. IIpumeHseT ecTeCTBeHHOHAYYHBIE METOIBI TEOPETUIECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEI0BAaHNSI OOBEKTOB, POLIECCOB, SBJICHHUMI, TPOBOANUT
9KCIIEPUMEHTHI 110 3aJJaHHON METOANKE W aHAIN3UPYET PEe3YIIbTaTh

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

KOZ[ 1 HAUMCHOBAHUC MHAUKATOPA
JOCTHXKCHUSA KOMIICTCHIIMNA

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

OLieHOYHBIE
MaTepHabl
(cemectp 1,2,3)

OIIK-1.2 [IpuMeHseT OCHOBHBIE MOHATHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
penIeHust MpeAMETHO-IPO(IIIFHBIX 3a/1a4

OOyuarommiics 3HaeT:

OCHOBHBIE IIOHSATHUS M 3aKOHBI KJIACCHYECKOH U
COBPEMCHHOW (PM3UKH U UX POJb B PEIICHUH MPEIMETHO-
POQHIBHBIX 33724

Tectsr m. 2.1.1, 1.
212, m2.1.3

OOyuarommiicsi yMeeT:
UCIIOJIb30BaTh OCHOBHBIE MMOHATHS Y 3aKOHBI (DPU3UKH IJIS
peLeHusl IPeAMETHO-NPO(MIIbHBIX 3a/1a4

Bamaum m. 2.2.1, m.
222,1m.223

OOyyaromuiics BrajeeT:

HaBbIKaMH1 TPHUMCHEHUS OCHOBHBIX MOHATHH U 3aKOHOB
KJIACCHYECKON M COBPEMEHHOI (GHM3UKH A peIIeHus
IpeAMETHO-TIPOPUIIBHBIX 3a1a4

Baganus n. 2.3.1, m.
2.3.2,1m.2.3.3

OIIK-1.3. ITpumenser
€CTECTBEHHOHAYYHbBIC METOBI
TEOPETUYECKOT0 W IKCHEPUMEHTAIBLHOTO
UCCIICIOBAaHUsI  OOBEKTOB,  IIPOLIECCOB,
SIBIICHUH, TMPOBOTUT OSKCIICPUMEHTHI O
33JIaHHOM  METOAMKE W  AHAIU3HPYET
pe3yabTaThl

OO0yyaromuiics 3HaeT:
METO/IbI  TEOPETHYECKOr0 H  IKCIEPHUMEHTAIBHOTO
uccienoBanus (QU3NUECKUX OOBEKTOB, IMPOIECCOB U

Tectel n. 2.1.4, m.
2151 2.1.6

SBIICHUH, METOJWKY TpOBEIeHUs M  00paboTkn

pe3ynbTaToB (PU3UUECKOTO HKCIIEPUMEHTA

OOyuarommiicst yMeeT: Tectsr m. 2.2.4, 1.
MIPUMEHSTD METOJIbI TEOPETUYECKOIO u| 2250226
9KCIIEPUMEHTAIbHOTO  HMCCIIEAOBaHUS  (DU3MUECKHUX

O00BEKTOB, MPOIECCOB U  SIBICHHH, INPOBOAUTH

(u3nyecKkre 3KCIEPUMEHTHI 110 33laHHOW METOAuKE U
00pabaTpIBaTh UX PE3yNIbTATHI

OO0yyJaromuiics BIajeeT:

HaBBIKaMW TPUMCHCHUA MCTOJ0B TCOPETUYECKOIO0 U
OKCIICPUMEHTAJILHOTO HUCCIICA0OBAHUS (1)H3PI‘{GCKI/IX
00BEKTOB, TIPOIIECCOB U SIBJICHU, HABBIKAMHU IPOBEICHUS
(bU3MYECKUX IKCIEPUMEHTOB IO 3aJIaHHOW METOJUKE U
HAaBBIKAMHU 00pa0OTKHU HX PE3yJIbTATOB

Baganus 1m1.2.3.4, 1.
2.3.5,1m.2.3.6

HpOMe)KYTOLIHaSI aTrTeCcTanusa (3K3aMCH) IIpOBOAUTCH B OJIHOM U3 CJICAYIOMIUX (I)OpM:

1) oTBeT Ha OUIIET, COCTOSIIIUI U3 TEOPETUIESCKUX BOIIPOCOB M MPAKTHUCCKUX 33/[aHUII;
2) BeimonHenue 3aganuii B OOC YHuBepcuTera.

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJJHOU U3 CIEAYIOIUX (popM:

1) cobecenoBanue;

2) seinonHenue 3aganuil B OMMIOC VYHuepcurera.



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

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

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2 TIpummenser ocHOBHEIe | OOydJarOUIHiicCs 3HACT:

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

poGUIBHBIX 32724

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaisHBIM yCKOpEHHEM MaTepPHaIbHON TOUYKH Ha3BIBACTCS

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

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

C) mpowM3BeleHHE MOAYIISA BEKTOpA YCKOPEHUS HA BEKTOP HOPMAJIK K TPAEKTOPHH MaTEPHATBHOU TOUKH

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

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PaluyC-BEKTOP MAaTEPUAILHON TOYKH

2. BekTopoMm yriioBoro nepeMelieHus MaTepuaibHOM TOUKH IPH €€ BPalleHUH OTHOCHTENILHO OCH Ha3bIBaeTCS
a) yrom, Ha KOTOPBI TOBEPHYIACH TOUKA, YMHOKCHHBIN Ha €TUHAYHBINA BEKTOD, HAMIPABICHHBIH B CTOPOHY BIKCHHS TOUKH
b) mnpousBenenue yria moBopoTa MaTepHAIBHOM TOUKH Ha SMHIUIHBINA BEKTOP, 3a/Iaf0NICH HAMPABICHHE OCH BPAIIICHUST
C) JUIMHA YT OKPYXKHOCTH, 10 KOTOPO# MePEeMECTHIACH TOUKa
d) yron mexmy pammyc-BeKTOpaMH HAYAILHOTO M KOHEYHOTO MOJNOKEHHS TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePUAIbHOM TOUYKU

3. Kakoe 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 umimyibca Tena paBHO PABHOACUCTBYIOIICH BCEX CHUII, ICHCTBYIOIUX HA HETO

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

d) B uHepuMaNbHOW CHCTEME OTCUEeTa YCKOPEHHE, MPHOOpeTaeMoe TEJIOM, PABHO MPOM3BEICHHIO JCHCTBYOIICH Ha HEro
CHJIBI HA MacCCy TeJa

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

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AeHCTBYOLIAS HA TEIO

C) Macca Teja, BRIpaKEHHast B €IMHUIAX CHITbI (KHJIOIPaMM-CHIIa)

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

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

5. MOMEHTOM UMITyJIbCa MaTEePHUATbHOW TOYKH HA3hIBACTCS
a) CKaIsIpHOE MPOW3BEICHUE PAIyC-BEKTOPa MATEPHUATIbHON TOUYKU Ha €€ BEKTOP UMITYIIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHATBLHOM TOUKH HA €€ BEKTOP UMITYIIbCA
C) 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 MPH BbIHYXKIECHHBIX FAPMOHUYECKUX KOJEOAHUSIX COCTOUT
a) B PE3KOM YMCHBINCHHM AMIUIATYIBI KOJNEOAHWI MpH NPUOIMKCHHM YaCTOTHI BHEIIHEH CHIIBI K HEKOTOPOMY ee
3HAYEHUIO, ONIPEAEIIAEMOMY CBOMCTBAMU CUCTEMBI
b) B pe3koMm yBennuueHNH aMILTUTYABI KOJIeOAHUIT P PUOIIMIKEHUH YaCTOThI BHELIIHEH CHIIBI K HEKOTOPOMY €€ 3Ha4EHHIO,
OIpeNIeNIEMOMY CBOMCTBAMU CUCTEMBI

! TlpuBogaTcs THHOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NpEJHA3HAYEHHBIE JUIS IIPOBEJCHHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B ITOCTATOYHOM JUIsl MIPOBEJCHUS OIICHOYHBIX MPOLEAYpP KOJIHYECTBE BapHaHTOB. OLEHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHIE COACPKAHNS OIIEHOYHBIX CPEICTB CPEIN 0O0YJAIONINXC S YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.
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B PE3KOM YBEJIMYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHOJIVIKEHUH 4acTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
CBOOO/HBIX KoJIeOaHMi

B PE3KOM YMEHBILICHUH 3aTyXaHMsl KOJICOaHMH NpH NPHOJIMIKEHWH YacTOTHI BHELIHEH CHIIBI K COOCTBEHHOW HacToTe
CBOOO/IHBIX HE3aTYXAIOMINX KOJIeOaHHH

B TIPEKpAIleHNH KoJieOaHU NP NPUOIMKEHNH YaCTOTHI BHEIITHEH 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, NepeaaHHOT0 CUCTEME K TEMIIEpaType CHCTEMBI

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

M3MEHEHHE KOTOPOHl B JIOOBIX MPOIIECCaX PaBHO OTHOLIEHHIO KOJIMYECTBA TEIUIA, IEPEAaHHOro CUCTEME K TeMIlepaTrype
CHCTEMBI

0eCKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTUMBIX ITPOLIECCAaX PABHO MPOU3BEICHHUIO OECKOHEUHO MaJIOT0 KOJIMYECTBa
TeIlIa, IePEeAaHHOro CUCTEME U TEMIIEpaTypbl CUCTEMBI

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

2.1.2 TIpuMepsI TeCTOBBIX 3aJaHUIL. 2ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATHYECKOTO MOs?

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

Pabora mo mepeMerieHnio eTMHIIHOTO OJIOKUATENFHOTO 3apsiia U3 TaHHOH TOYKH MPOCTPAHCTBA B OECKOHEYHOCTH
[oTeHnmanpHast SHEPTUS MPOU3BOIBHOTO 3apsa, TIOMEIIEHHOTO B TAHHYIO TOYKY IIPOCTPAHCTBA

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

2. KougencaropoM Ha3bIBaeTCs

IBE I[UIOCKHX IUIACTHHBI, pa3felNCHHBIX CIIOEM [OUIICKTPHKA C OTIMYHOM OT COMHHLBl JUAICKTPHISCKON
POHULIAEMOCTBIO

1:000€ YCTPOKUCTBO, KOTOPOE CMIOCOGHO HAKAIUTMBATH IICKTPHICCKHE 3apsi bl

JIBa U30JIMPOBAHHBIX APYT OT APYra KOHLIEHTPUYECKUX LIMJIMHIpA

CHCTEMA, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT ApPYyra NPOBOAHUKOB

7000 IPOBOJHHUK, €CIIM OH 00J1a1aeT AIEKTPUUECKON EMKOCTHIO

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

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

IToTox BexTOpa HANPSHKEHHOCTH 3JIEKTPHYECKOTO IOJIS 4Yepe3 IMPOU3BOJIBHYIO TOBEPXHOCTh PaBEH anreOpandecKoit
CyMMe 3aps/10B, HAXOSIIUXCS Ha STOH MOBEPXHOCTH, I€JIC€HHON Ha ANEKTPUUYECKYIO OCTOSHHYIO

IToTox BeKTOpa HANPSHKEHHOCTH MIEKTPUYECKOT0 OIS Yepe3 MPOU3BOIIbHYIO 3aMKHYTYIO TIOBEPXHOCTh 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 SJIEKTPHUYCCKOTO TOJNS dYepe3 IMPOU3BONBHYI0 3aMKHYTYIO ITOBEPXHOCTH DPaBEH
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 HYJIIO

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 HaINpsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHa HYJIO

5. BekTOpoM MarHMTHOM WHIYKIIMH Ha3bIBAETCS

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

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

BEKTOpHas (pM3MIECcKasi BEIMIMNHA, MOAYJIb KOTOPOH PaBeH OTHOIICHUIO MUHHMAJIHHOTO MEXaHHMYECKOTO0 MOMEHTa CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIIEHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHAas (PM3MIECKasi BEITMINHA, MOIYIb KOTOPOH PaBeH OTHOIIEHHIO MUHMMAIBHOTO 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,
HaXOZSILIUNACS B MAarHUTHOM I10JIe
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6. SIBiaeHue CaMOMHAYKIIMU COCTOUT B:

BO3HUKHOBeHNH OJIC MHAYKIUH B IPOBOISALIEM 3aMKHYTOM KOHTYpe NpPH HM3MEHEHMHM MAarHUTHOTO IOTOKa 4depe3
MPOU3BOJIBHYIO IOBEPXHOCTb, ONUPAIOLIYIOCS Ha JaHHBIH KOHTYp

BO3HMKHOBeHNH OJIC MHAYKIUHU B HPOBOISLIEM 3aMKHYTOM KOHTYpe NPH M3MEHEHUHM TOKA, MPOTEKAIOIIEro 4epes
JIaHHBII KOHTYP

BO3HHKHOBeHHU D/IC MHAYKIINN B TPOBOASAIIEM KOHTYPE NIPH 3aMBIKAHUH WJIN Pa3MbIKAaHUH JAHHOTO KOHTypa
BO3HMKHOBEHHH TOKA B IPOBOJSAIIEM 3aMKHYTOM KOHTYpE IIPH U3MEHEHUU MarHUTHOTO IIOTOKA Yepe3 JaHHBINA KOHTYP
BO3HMKHOBEHHH TOKA B IMPOBOJAIIEM 3aMKHYTOM KOHTYpE ITPH W3MEHEHHH MAarHUTHOTO IOTOKA 4epe3 MPOU3BONBHYIO
MOBEPXHOCTH, OIMPAIOILYIOCS Ha TaHHBII KOHTYP

7. DddexTHBHOE 3HAUCHHUE CHITBI IEPEMEHHOTO TOKA OTIPENEIISIeTCS KaK

BEJINYMHA TAKOTO MOCTOSHHOTO TOKa, KOTOPBIA 3a BpEMsI, paBHOE OJHOMY IEPHOAY IEPEMEHHOTO TOKa, MPOM3BEAET
TaKyIo e paboTy, 4TO B paccMaTPUBACMEBIN MTEPEMEHHBIH TOK;

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

BEJIMUMHA TOH YaCTH NEPEMEHHOTO TOKA B LIETH, YHEPTUsi KOTOPOH MEPEXOIUT B TEIUIO, BBIICISEMOE B 1IETIH;

BEJINYMHA aMIUTATYAbI IEPEMEHHOTO TOKa;

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

2.1.3 Ilpumepbl TeCTOBBIX 3aaHMii. 3cemecTp

1. Yro Takoe BOJHOBAS MOBEPXHOCTH?

[ToBepxHOCTH B MPOCTPAHCTBE, IO KOTOPO JIOIILIA BOJIHA B JAHHBI MOMEHT BPEMEHHU
I'eoMeTpryecKoe MECTO TOYCK, UCTIBITHIBAIOIIMX BO3MYIIICHHE B OJMHAKOBOU (hase
I'eomeTpuueckoe MECTO TOUEK, BOSMYIIEHHUS KOTOPHIX MaKCUMaIbHBI

ITorpanuyHas MOBEPXHOCTh, OTAEISIONIAs BOZMYIIEHHYIO CPEly OT HEBO3MYILEHHON Cpebl
IInockocTh, nepneHANKYIIIpHAas HAIIPaBIEHUIO PACIPOCTPAHEHUS BOJIHBI

2. ChopmynupyiiTe 3aKOH NPSIMOJIMHEHHOTO PAaCIPOCTPAHCHHS CBETOBBIX JIyUCi

CaeT MexXay JF0OBIMH IBYMsI TOYKaMH PacipoOCTPaHsIETCs O IPSIMOM JINHUU, COSANHSIOIUA TOUKH

B mo0b1x cpemax cBETOBOI JIyd MpeaCcTaBIseT COO0H MPAMYTO JTHHHIO

CaeToBas BOJIHA BCEI/la PacpOCTPaHIETCs 10 NPSIMOM TMHUU

B oxHOpOIHBIX cpefax CBETOBOM J1yY SIBISETCS NPSIMON JTMHUEH

B ontudecku npo3payHbIX cpefax CBETOBOM JIyd BCEra SBJIAETCS NPSIMOMN JIMHUEH

3. Uro HazpBaeTcs Au(paKiueii CBETOBBIX BOIH?

Bce siBneHus, cBI3aHHBIC C OTHOAHUEM CBETOBBIME JTYYaMH JIFOOBIX MPETIITCTBHA

Pa3znoxeHue CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTb SIBJICHHI1, KOTOPBIE 00YCIIOBJIEHBI BOJIHOBOW NMPHUPOION CBETa M HAOJIIOAAIOTCS IIPH €r0 PacipoCTpaHEHUH
B CpEax C PEe3KO BBIPAKEHHBIMHU ONTHYECKUMHU HEOJHOPOTHOCTSIMH

COBOKYITHOCTb SIBJICHH 1, KOTOPBIE 00YCIIOBJIEHBI 3aBUCHMOCTBIO IOKa3aTeJ sl IPEIOMIICHHS OT YaCTOThI CBETOBOW BOJIHBI
HasoxeHne KOorepeHTHBIX BOJIH JIpYT Ha Jipyra

4. Vxkaxute Hanbolee MPaBIILHYIO (OPMYITHPOBKY 3aKOHA Mairoca

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IMPOMICIIICTO Yepe3 MOJApU3aTop, MPHU OTCYTCTBHH TIOTJIONICHHS CBETa
BEIIECTBOM HOJISIPU3aTOPa YMEHBIIIAETCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, MPsIMO MPOIOPIHOHANBEHO KBaapaTy
KOCHHYCa yTiIa MEXIY pa3pelleHHBIMI HATIPaBICHUSMH MOJIIpU3aTopa U aHAIH3aTopa

VIHTeHCUBHOCTh TOJSIPU30BAHHOTO CBETA, MPOIISAIIETO Yepe3 aHaJIM3aTop, pa3pelleHHOe HampaBiIeHHE KOTOPOro
MEePIEHANKYISIPHO BEKTOPY JIydya, paBHA HYJIIO

VIHTEeHCUBHOCTh €CTECTBEHHOT'O CBETa, MPOLIEIIEr0 Yepe3 ONTHUECKYI0 CHCTEMY MOJISIpH3aTOp-aHAIW3aTop, BCETr/aa
MEHbIIIe HHTEHCHBHOCTH CBETA, MTA/IA0IIETO Ha MOJIIPH3aTOP

VIHTEeHCHBHOCTh €CTECTBEHHOTO CBETa, IMPOIICANIEr0 Yepe3 MOJAPHU3aTop, IMPH OTCYTCTBHHM MOTJIONICHHUS CBETa
BEIIIECTBOM HE M3MEHSETCS

5. CHGKTpEU'H)HaS{ n3jryvarceiibHas CIIOCOOHOCTE TE€Ja 3TO

OHEprus, n3jaydacMas GHHHHHCﬁ IMOBEPXHOCTH T€Jia 34 CAUHUILY BPEMCHU B €AUHUYHOM UHTEPBAJIC NJIMH BOJIH

OHEPrus, n3jrydacMas BCEM HAIPEThIM TEJIOM TEJia 3a €AUHUIY BPpEMCHU B €CAMHUYHOM MHTCEPBAJIC IJIMH BOJIH

IOJIHAs SHEPIrUsd, U3jrydacMad BCEM HAIrpeThbIM TCJIOM BO BCEM CIICKTPAJIbHOM JJUAIIA30HE NJIMH BOJIH 3a €INHUIY BDEMCHHU
OHEprus, n3jaydacMas GHHHHHCﬁ IMOBEPXHOCTHU TCJia 3a CAUHUILY BPEMCHU BO BCEM MHTEPBAJIC NJIMH BOJIH

OHEPTHUA, U3JTydacMas S IMHHIICH IOBEPXHOCTHU TCJIa 3a CAUHUILY BPEMCHHU B ONITHYCCKOM JIUAINIa30HE JIJIMH BOJIH

6. Kakoe U3 mpuBeIEHHBIX YTBEPXKICHHUH SIBISIETCSI BEPHBIM B Teopuu bopa?

PazpemennpiMu OpOUTAMH IJIS1 JIEKTPOHOB SIBISIOTCSl TaKWe, /s KOTOPBIX MOMEHT MMITYJIbCa 3JIEKTPOHOB KpaTeH
[EJIOMY YHCITy BETHIUH

OHeprus MEeKTpoHa Ha OpOuTe U ee paguyCc MOTYT OBITh MPONU3BOIBHBIMU

Pagmyc opOUTHI 371€KTPOHA C TEUEHHUEM BPEMEHH YBEIINIHBAETCS

[Ipn nBYXEHUN IEKTPOHOB IO OPOUTE MPOUCXOAUT HEMPEPHIBHON M3TyUECHHE SHEPTUU

Pamnyc opOHUTEI 3IEKTPOHA C TEUEHHEM BPEMEHH YMEHBIIAETCS




7. YtO BBIpAXAIOT COOTHOIICHHS HEONPEAeIEHHOCTEH B KBAHTOBOW MEXaHHUKe?

a) CooTHOLICHHS MEXAY U3MEPEHHBIMH TOYHBIMH 3HAYCHHSAMH KOOPIHHATBI M HMITYJIbC MUKPOYACTHUILIBI

b) OtcyrcrBue orpannyeHui I OMHOBPEMEHHOTO H3MEPEHHUS KOOPANHATHI U UMITYJIbCa MHUKPOYACTHIIBI

¢) KopmyckynspHble CBOWCTBA BElECTBA

d) BonHOBBIC CBOCTBa MUKPOYACTHII

e) COOTHOLICHHS MEXIy CPEIHUMH KBaJAPATUYCCKHMMH OTKJIOHCHHSMH NPH OJHOBPEMCHHOM H3MEPEHHH KOODPAHHATHI H
MMITyJIbCa YaCTHUIIBI

OIIK-1.3. Ilpumensiet OOyuarommiics 3HaeT:

€CTeCTBEHHOHAYYHBIE METOMBI METOJIbl TEOPETHYECKOTO M HKCIICPHUMEHTAIBHOTO HCCIESHOBaHUS (PU3NUECKUX OOBEKTOB,
TEOPETUYECKOTO U NPOLIECCOB U SIBJIICHUIl, METOIUKY HPOBEICHUS M 0O0pPabOTKU Pe3yibTaToB (HU3HUECKOrO
9KCIIEPUMEHTAILHOTO 9KCIIEPUMEHTA

HCCIIeIOBaHMsI 0OBEKTOB,
MPOIIECCOB, ABJICHUMN, IPOBOIUT
IKCIICPUMEHTHI 10 33JJaHHOM
METOJIMKE U aHAJIH3UPYET
Pe3yIBTATHI

2.1.4. llpumepnI TecTOBbIX 3aJaHui. 1 cemecTp

1. MrHOBEHHOE YCKOpEHHE MaTepHalIbHOM TOUKH onpenensercs GopMymoit

1) = lim V(t+At)—v(t) 2) a- V(t+At)—v(t) 3) @~ lim V(t+At)+v(t) 2) a= lim
At—0 At At At—0 At At—0 A

r(t+At)—r(t) . a_F'
t ) a=

2. Kakas ¢gopmyna BeIpakaeT pabOTy IpH IBIDKCHHHM MAaTEPHAIBHON TOYKHU 10 MPOU3BOIIEHON TPACKTOPHUU W3 MOJOXKEHHA | B
MoJioxxeHue 2?
2

2
) A=[Fd0 9 a,F.,-v) 3) A=[Fdr 4 a,—Fox, 5 A,~Fs,cosa

1 1

3. MOMEHT HHEpIHH POM3BOJIHHOIO TeJIa OTHOCUTEILHO HEMOABI)KHON OCH BpAIICHUS onpeersiercs GopMyoit

N N
Da=mr, 2Jd=mr? 3HJ=Mr 4 j3-3,4ma® 5I1=mr’
i=1 i=1

4. Yxaxure (pOpMyITy JUIs MOMEHTA MHEPIIHH TOHKOTO OJHOPOIHOTO CTEPKHS MAcchl m M JUIMHBI | oTHOCHTENBHO
HENOJIBIYKHOM OCH BpaIICHUS, TPOXOIAIICH Yepe3 CepeIuHy CTEPIKHS.

1 1 1 1 2
DI="m?> J="ml> HI="ml® HJl=—ml? 5 J="ml?
) 2 ) 3 ) 4 ) 12 ) 5

5. Ykaxute dopmymny asa KI1J] TermoBoi MarmiHb

1) n= -[-1;71—2 2) n= AAmme'm 3) n= % 4) n= QléQZ 5) n= Q (ElQ
1 sampau 2 1 1 2

6. Ykaxute popmyiy i pacnpeenenus bonbimana.

E,, +U
1) n=noe><p(—%j2) =N, X _kkf 3) n=noe><p(—|2¥)4) n=noem(—%j 5) ﬂ=noe><l3(—l:]T}

2.1.5. IlpumMepsI TeCTOBBIX 3aJaHHIi. 2 ceMecTp

1. BuiGepute ¢GopMmyny Al HaNPsDKEHHOCTH JICKTPUUECKOTO IMOJIsI, CO37aBaeMOT0 PaBHOMEPHO 3apsDKEHHOM IUIOCKOCTBIO B
BaKyyMe.

NE-2 2E-—2_ 3Ep-_J YE-1_ 5E-Z

&, 2e,d? 4, r? 2¢,

0 0

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

= rxv = Fxdl = Vxr = I xF _ I
1) B=t A0V o) g5t 1Pxdl gy g H QVXT gy g5 o 1dIXP gy g 4 1]
Az v 4z r? A v 4z r® Az r

3. Kakas u3 GpopmyI1 mpaBUIIbHO OTPAXKAET CBSA3b MEXKAY HANPSIKEHHOCTHIO JIEKTPHUUECKOTO MOJISl U TOTEHIIUATIOM JJIEKTPHYECKOTO
moJist?

- E
) p-,=[E-dF 2) p=E-¥ 3) o9, =E-(F-F) 4) p=divE 5) o=7
1




4. 3axoH Amriepa B 00IIIEM BUJIC IMECT BH]T
1) dF=1dIxB 2)dF=1IxdB 3) F=I1IxB 4) F=I1-B 5 F=IIBcosa

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

1) {D-ds=q 2) {H-d5=0 3)§E-df:o4)ﬁ=£-5 5 ®=[E-ds
S S L H S

0

2
6.Eciin w, = 1 R

1
— U = |—
T Jic “TVic

TO q)opMyna JJIA 3aTyXaromux KoJieOaHui B CHIIBI TOKA B KOJIEOATEILHOM KOHTYPC UMCCT

BUJ
1) 1= Ioem(—z—itjcos(wot+a) 2) I = Ioem[—z—RLtjcos(wHa) 3) I =1,cosmt +a)

4) 1 =1, cofwt+a) 5)1=1 cos(at)

7. HepI/IOI[ 3aTyXaroumux KOHe6aHI/H‘/‘[ B KOHe6aTeﬂBHOM KOHTYpPE€ paBCH
1 R 1 RV 1R 1 R LRV

) T=2r —+— | 2) T=27] =~ | 3)T=2d —+— | @T=22 ———| 5)7-24 L

) ”(LC 4sz ) ”(LC 4L2J ) ”[LC 4L2] ) ”[LC 4sz )T 2’{Lc+4L2J

2.1.6. IpumepbI TecTOBBIX 3aJaHuii. 3 cemecTp

1. IHTEeHCHBHOCTh OpU HAJTOXKXCHUM [ABYX KOcepeHnHbvlx BOJIH paBHaA (5 - Pa3HOCTb (1)33; |1, |2 HMHTCHCUBHOCTHU BOJIH B

otnensHocTH, |, #1,):

Di=t+1, 2) 1=l+1,+211,0085 3) 1=/12+12+21,1,c085 4) | =\[I2+1221,1,c085 5) | =4/12+12

2. Ha nudpakunoHHyo pemetky ¢ nepuojom d magaer CBET OmpeneleHHOM AInHbl BodHbL. Kakoil u3 ¢opmyn coOTBETCTBYET
MaKCHUMYM II€pBOTo mopsaka’?

. A
1) smgoza 2) sinq):%S) sin(p:%@ sinq):%S) singo:Zd—;t

. |
3. Eciin " ™Min g ' max- MpHUMallbHAS U MaKCHMallbHAasi HHTEHCUBHOCTD YaCTUYHO NOJIAPU30BAaHHOT'O CBCTA, MIPOIyCKAEMOI'O
AHAJIU3aTOPOM, TO CTCIICHDb MOJIAPU3alUU CBETA OIPCALCIIACTCA 110 (I)OpMyJ'IC
I I o — |

_ Imax+|min _ '"max ™ "min P= max min P= min P: min

min 5)

I Imin 2) Imax_'_lmin 3) Imax 4)

max

1)

4. Ilpu masieHUM CBETOBOTO JTy4a, PacIpOCTPAHSIONIETOCs B IIEPBOH cpejie Ha TPaHMIly pa3/esia HEpBOi U BTOPOH Cpellbl C
HOKa3aTeIsIMHU OPEIOMIIEHHUS N1 N, ,N; >N, Yrojl IOJHOIO BHYTPEHHETO OTPAXKEHUS o YIOBJIETBOPSET YCIOBUIO

. n . n n n n
1) sina=—= 2)sina=—2% 3) tga=— 4) tga=-2% 5)cosa=—1
nZ nl n2 nl nZ

2.2 Tunossle 3a1aHNs 1JIs1 OEHKH YMEHHUI B KauecTBe 00pa30BaTeJIbHOI0 pe3yabTara

ITpoBepsieMsblii 00pa30BaTENbHBINA PE3YNIbTAT:

Kon u HaumeHoBanue OO6pazoBarenbHBIN pe3yabTaT
WHIUKATOPA TOCTIKESHUS
KOMITETEHITUH

OIIK-1.2 ITpumensier ocHOBHBIE | OOy4JaroImuiics yMmeer:

IIOHATHUS U 3aKOHBI HCIIOJIB30BAaTh OCHOBHBIC ITIOHATHUA U 3aKOHBI (I)I/ISI/IKI/I JJIA pEHICHUA Hpe}lMeTHO-HpO(bI/IHBHHX
€CTCCTBCHHBIX HAYK JJIA 3a4a4

pelieHus npeaMeTHO-
npoIIBHBIX 33124

2.2.1 Ilpumepsl 3aga4. 1 cemecTp

1. MorouukiucT 3a nepBble 5 MUH Ipoexail 3 KM, 3a mocienyromue 8 MUH — 9,6 KM U 3a nociuegaue 6 MuH — 5,4 KM.
OmnpenenuTts CKOPOCTh ABIDKEHUS MOTOLMKIMCTA HA KaXKJOM U3 TPEX y4acTKOB IMYTH; CPEIHIOI0 CKOPOCTh 3@ BCE BpeMs
JBYKCHUSL.




10.

11.

JBa moe3na uayT HaBCTpedy APYT IPYry CO CKOpocTsAMHU Vi = 36 kM/4 U vz = 54 xm/u. [laccaxkup B mepBoM moeszie
3aMedaeT, YTO BTOPOH Moe3 NPOXOJUT MUMO HEro B TeueHue BpeMeHH t = 6 c¢. Kakosa qynHa BToporo noesna?

Touka JBIKETCS MO OKPYXKHOCTH pasuycoMm 20 cM ¢ MOCTOSHHBIM TaHT€HIUANBHBIM ycKopeHreM 5 M/c?. Uepes kakoe
BpeMsi 10cjIe Havyajia ABHKEHUS] HOPMaIbHOE YCKOPEHHE TOUKU OyJeT paBHO TaHTC€HIUAJIBHOMY?

Ha HakJIOHHOW TUIOCKOCTH JUTMHOW 13 M U BBICOTOW 5 M JIEKHUT rpy3 Maccoit 26 kr. Koaddumuent tpenus pasen 0,5.
Kakyro cuiry Hago NMPUIIOXKHUTH K TPy3y BIOJIb 3TOH IUIOCKOCTH, YTOOBI BTamMUTh Ipy3? UYTOOBI CTAIIUTH Ipy3 C 3TOH
IUTOCKOCTH?

[Toe3n maccoit 500 T IBUXKETCSI paBHO3aMEAJIEHHO IIPU TOPMOKEHHUH, IIPU 3TOM €TI0 CKOPOCTh YMEHBIIAETCS B TEUEHUE 1
MuH oT 40 1o 28 km/4. HaliTu ciiry TOpMOXKCHHSI.

Teno CKONB3UT 10 HAKIOHHOU IIOCKOCTH cocTapJstolleit ¢ ropusontoM yron 45°, Tlpoiins paccrosnue 36,4 ¢M Teno
npuodpeTeT ckopocTh 2 M/c. UeMy paBeH K03 (GHUINEHT TPEHUS Tela O MIOCKOCTh?

Opynaue, *KeCcTKO 3aKpeIIeHHOE Ha JKeJIe3HOJOPOXKHOW miardopme, MPOU3BOAUT BHICTPEN BJOJb IMOJOTHA JKENE3HOM
noporu noj yriom o = 30° k iuHuM ropuzonTta. OnpenenuTs CKOpoCTh U OTKATa IIaTGOPMBIL, €CIIM CHApSI BBUIETAET CO
ckopocThio U1 = 480 m/c. Macca miathopMBbl ¢ OpyAUeM H CHapsaaMu mp = 18 T, Macca cHapsaa mi = 60 Kr.

[ap mMaccoit m1 = 3 Kr JBMIKETCS CO CKOPOCTBIO Vi = 2 M/C M CTAJIKMBAETCS C MOKOSIMIMMCS [IIapOM Maccod my = 5 Kr.
Kakas pabora Oymer coBepiueHa mpu JgeopManuy miapoB? Ypap cyurtath aOCOJNIOTHO HEYNPYIUM, TPSIMBIM,
LEHTPaJIbHBIM.

CrepsxeHb BpalllaeTcs BOKPYT OCH, POXOALIEH YEPE3 €r0 CEpeIMHy, COIIacHO ypaBHeHHIo @ = At+Bt3, rae A = 2 pan/c,
B = 0,2 pan/c®. Onpezenurs Bpalarmuii MOMEHT M, JeiicTBYOMIMI Ha CTEPKEHD Yepe3 BpeMs t = 2 ¢ mocye Hadajia
BpAILIEHHS, €CJIH MOMEHT MHepLMH cTepyxkHs J = 0,048 kr-m2,

Ha xparo miargopMsl B BUJIE JMCKa, BPAIIAKOIIECS MO MHEPLUM BOKPYT BEPTUKAIBLHON OCH C YacTOTOM N1 = 8 MUH 7,
CTOMT 4YenoBek Maccor my = 70 kr. Korja 4esnoBek nepemiesn B HEHTP IIaTGOPMBL, OHa CTajla BpallaThCsl ¢ YaCTOTOW np =
10 mun 1. Onpenenuts Maccy m2 mwiatGopmbl. MOMEHT MHEPIIMH YENOBEKA PACCUMTHIBATE KaK JUIS MATEPUATBHON TOUKH.
Touka coBepIIaeT rapMOHHYECKHE Konebanus X = A sinwt, tme A = 5 cm, ® = 2 ¢’1. B MOMEHT BpeMeHH, KOT/Ia TOYKa
obnamana moteHManbHOM >Heprueit 0,7 M/, Ha Hee AelicTBOBaia Bo3Bpalaromas cuia B 5 MmH. Hafitu 3ToT MOMEHT
BPEMEHHU.

2.2.2 Tlpumepsl 3a1a4. 2 ceMecTp
[Inowaap MIacTUHEL CIIOASHOTO KOHJIeHcaTopa 36 CM2, TOJIIIMHA CIIOS nuanektpuka 0,14 cMm. Beluncnute eMKOCTb, 3apsz
W SHEPTHIO KOHACHCATOPa, €CIIM Pa3HOCTh MOTEHITNAIOB Ha ero ookmanakax 300 B, €cuom = 2,1.
JIBa OqMHAKOBO 3apsDKCHHBIX INApHKa IMOJBEIICHBI B OJHOW TOYKE HAa HHUTAX ONWHAKOBOW IUIMHBI. [Ipym 3TOM HUTH

pasomuch Ha yrou O. [llapuku nmorpyskaror B Macio. KakoBa miioTHOCTs P Macia, €CIIM YToJl pacXOXICHUS HUTEH Mpu
TIOTPY)KEHHH B MAcJIO OCTaeTcsi HemsMeHHbIM? TLIOTHOCTH MaTepuana mapukos p = 7,5-10% kr/m%, nuonexrpudeckas

MPOHMIIAEMOCTh Maciia € = 2,2.

UeTblpe naMIibl, paccCuuTaHHbIe Ha Hampspkenune 3 B u cuny Toka 0,3 A, Hal0 MOAKIIOYUTH MapajuIebHO U MUTATh OT
WCTOYHHWKA HarnpspkeHus 5,4 B. Pesuctop kakoro cOmpoTHBICHHUS HAIO BKIIFOYHTH MOCIEIOBATEIEHO JTaMIam?
Awmnepmetp umeer conpotusieHue 0,02 Om. Ero mkana paccuurana Ha 1,2 A. IIIyHT Kakoro conpoTUBIEHHsI HAZ0
MOCTaBUTH K aMIIEPMETPY, YTOOBI MOKHO OBIIIO M3MEPSATH TOKH CHIIOH 110 6 A?

OnHopoHOEe MarHuTHOe mnoiie ¢ uuaykuue 200 MTa geiicTByeT Ha MOMEUIEHHbIM B HEr0 MPOBOAHUK UIMHOM 50 cM ¢
cuioii 0,7 MH. Onpeenure cuiTy TOKa B IPOBOJHUKE, €CITH YTOJI MEXKTy HalpaBICHHEM TOKa H HHIYKIEH MarHUTHOTO
noss paseH 45°.

KBagpaTHas pamMka momenieHa B OJHOPOJHOE MarHUTHoe Imoje. HopMmanp K IUIOCKOCTM pPaMKH COCTaBIsIeT C
HanpasjieHueM MarauTHOro noss yros 60°. Cropona pamku 19 cm. Onpesennte MHAYKIMIO MarHUTHOTO TIOJIS, €CIIH
W3BECTHO, uTO cpeanee 3HaueHue DJIC MHAYKIMK, BO3HUKAIONIIEH B paMKe MpH BBIKItoueHUU 1nojs B teduenue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TOTOK, MPOHU3BIBAIONINHN 3aMKHYTBHIA NPOBOJIOUHBIN KOHTYp c compoTuBieHneM 0,5 Om, paBHOMEpHO
yBenmumiicst ¢ 0,2 MB6 no 7 MB6. Kakoit 3apsa npomren 3a 370 BpeMs depe3 HOINEepeyHOe CEUeHHE MPOBOTHHKA MPHU
PaBHOMEPHOM M3MEHEeHHH 1oToKa. Cuna Toka, DC — NOCTOSIHHBI.

Kary1ka ¢ sKele3HbIM cepeuHuKoM ceueHueM 20 cM? uMeeT UHAyKTHBHOCTD 2-102 . KakoBa f0/KHa ObITh CHJIA TOKA,
YTOOBI HHAYKIIUS TIOJIS B CEPACYHHUKE ObLIa 107 To1, 9MCIIO BUTKOB pasuo 1000?

2.2.3 Ilpumepsl 3aga4. 3 cemecTp
Paccrosiaue L ot meneit 1o sxpana B onbite FOHra paBHo 1 M. OnpeaennTs pacCTOSHUE MEXTy IIEISIMH, €CITH Ha OTPE3Ke
nuroi 1= 1 em yknaasisaercs N = 10 TeMHbIX HHTEPOEPEHIMOHHBIX MTON0C. J[iHa BonHbL A = 0,7 MKM.
Ha nnenky u3 raunepuna tonmuaoi 0,3 MxM magaet Oesnblii cBeT. Kakum Oyjer kazaThes IBET IJIEHKH B OTPAXKEHHOM
CBETe, €CIIU YToJI NaJeHus Tyden 45°7
Kakyro pa3HOCTb JUIMH BOJIH MOXKET Pa3pelInTh TU(PPaKIMOHHAs PEelIeTKa UPHHON 2 CM U TIEPHOJIOM 5 MKM B 00J1acTH
KpacHbIX Jy4deii (A = 0,7 MKM) B CIIEKTPE BTOPOTO MOPsiaKa?
EcrecTBeHHBIH CBET MagaeT Ha IOBEPXHOCTh IUIJIEKTPUKA IO YIJIOM HONHOW mnossipusanuu. Kosddunuent
nponyckanus ceeta paseH 0,915. Haiitu crenens nonspusanuy NpeaoMIeHHOTO Ty4a.
EcrecTBeHHBIN CBET IIPOXOJMT Yepe3 JBa MOJSPU3aTOPa, Yol MEX/y INIaBHBIMHU TUIOCKOCTSIMH KOTOPBIX paBeH 45°. Bo
CKOJIBKO pPa3 YMEHBIIUTCS HHTEHCHUBHOCTh CBETa IIOCIE MPOXOXKICHHSA OSTOW cucTeMbl? CUnTaTh, UYTO KaXKIBIH
MOJIIPU3aTOp oTpakaeT u noromaet 10% magaromero Ha HUX CBETa.
Karon BakyymHOro (oTosnmemeHTa ocBemiaercss cBETOM ¢ AnuHON BoiHBI 0,405 MxM. DOTOTOK mMpeKpamaercss Mmpu
3a/Iep KUBArOIIeH pa3HocTH oTeHuanoB 1,2 B. Haiitu paboTy BeIX0/1a 2JISKTPOHOB U3 KaToAA.




OIIK-1.3. [pumensier | OOy4arONIMICT YMEET:
CCTECTBCHHOHAYYHbIC  METOJBI | IPUMEHATh METOMABI TEOPETUYCCKOTO M IKCIEPHUMEHTAIBLHOI'O HUCCICIOBAHUS (PH3HMYCCKUX

TEOPETUIECCKOTO U | OOBEKTOB, MPOILECCOB W SIBIICHHIA, MPOBOIUTH (PU3UUCCKUC DKCIICPHUMEHTHI [0 3aJaHHOW
JKCICPUMECHTAIEHOTO METOJIMKE U 00padaThIBATh X PE3YJITATHI
HCCIeOBaHUS 00BEKTOB,

MPOIIECCOB, SBICHHUN, MPOBOIUT
SKCIIEPUMEHTBHl 1O  3aJaHHOU
METOIHUKE u aHAIN3UPYET
PE3YIIBTATHI

a)
b)
c)
d)
€)

b)
c)
d)
e)

2.2.4 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpolleNn MOJOBUHY OKPYXHOCTH pammycoM 1,5 xm 3a 0,5 gaca. Ilpu 3TOM MOAYJB CPEIHEr0 BEKTOpa
CKOPOCTH TIEIIEX0/1a PABCH

3,0 km/g

4,0 xm/4

5,0 xkMm/4

6,0 KxM/g

7,0 km/g

2. HeGonpmioe Teno (MaTepHasibHyl0 TOYKy) Opocmnu nox yriaom 3(0° K FOpH30HTY ¢ HadallbHO# ckopocThio 20
m/cUepes kakoe BpeMs TENO HOCTUTHET Bhicuiel Touku? [Ipunsts g=10 m/c?

0,1lc

0,2c

05¢c

lc

2¢

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

2006/c?. Ckombko 000pOTOB caenmaeT poTop yepe3 | cekyHIy Mmociae BKIFOYCHHUS IBUTATENS?
10
15
20
25
30

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

0,2 cMm

2 cMm

I cm

0,5 cMm

5. Tenexka Maccoit 15 Kr ABIKETCS IO BOTHYTOMY MOCTY €O CKOpOCcThio 10 M/c. B HIKHEW Touke crila HOPMaIbHOTO
JIaBJICHUSI TEJISKKN HAa MOCT B/IBOE TIPEBOCXOIUT CHITY TsDKeCTH. [Ipn 3TOM pasnyc KpUBH3HBI MOCTA PaBEeH

10m

I5m

20 m

25m

30 m

6. Myxa maccoii 0,5 T, gersiias co CKOPOCTbIO 2 M/C, MONAAAET B MOABEUICHHBIN JTUIIKHIA JIUCT OymMard maccoit 1,5 r.
Cpasy nocie CTOIKHOBEHHS CKOPOCTb ABMKSHHMS JIMCTA C IPUWIHIIIICH K HEMY MYXOH COCTaBIISeT

2 Mm/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 M MIMCIOIIYI0 TOTCHIMANBHYIO dHepruto paBHyo 400 JIK, OTIYCTHIIH, TaK YTO Yepe3 HEKOTOPOE BpEeMsl OHO
ymaao Ha 3emiiio. YeMmy paBHa CKOPOCTh 3TOTO Tejla B MOMCHT MajeHus Ha 3emiro? COMpPOTHBICHHEM BO3ayXa
npeHeopeyb.

1 m/c

5 m/c

10 m/c

20 m/c

40 m/c




8. Opnopoanblii auck paamyca 0,1 M, xarsmmiics 06e3 NPOCKAIB3BIBAHHMS 110 TOPU3OHTAILHOM IMOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TIONaast Ha HAKJIOHHBIA Y4acTOK, NOJJHUMAETCsI Ha BBICOTY

a) 2,5wm
b) 1 wm

c) 05m
d 04wm
e) 02m

9. Haiigure yncmo cremeHeil cBOOOABI MOJIEKYIT HICAIFHOTO Ta3a, €CIIM BCS YHEPTHUS €TO TEIUIOBOTO ABIKCHHS
MIPUXOIHUTCS Ha MOCTYMATEIFHOE IBIKCHHAE MOJICKYIT

a) 3

b) 4

c) 5

d 6

e) 7

10. B nByx OAWMHAKOBHIX OayUIOHAX HAXOAWUTCS KHCIOPOZ IMOJ OIMHAKOBHIM [aBJICHHEM P M OJHOW M TOH Xe

temnepatypoii T. Ilocie Toro, kak ra3 U3 mepBOro OaysoHa MOJHOCTHIO MepeKavyaa BO BTOPOW OaljiOH W TOCKe
9TOTO TIOBBICHIIH TeMIlepatypy B 1,5 pasa, maBieHHe BO BTOPOM OalIOHE CTall0 PABHEIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.5 IlpumMepbl TECTOBBIX 3a/1aHUH. 2 ceMecTp
KosebarenbHblll KOHTYpP C MPEHEOPSIKUMO MAJIBIM COMPOTHBICHHEM HUMEET EeKTpoeMKocTh C = 25 MKk®D, WHAYKTUBHOCTh
L = 0,01 I'n. MakcumanpHas cuiia Toka B koutype 0,1 A. MakcuManbHOE HAIPSHKCHUE Ha KAaTYIIKE PaBHO
a 1B

b) 2B

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

Tpsamoii mpoBox umHOM L = 40 cM ABMXETCS B OHOPOJHOM MarHUTHOM TIOJIE CO CKOPOCTBIO ¥ = 5 M/c MepIER MKy ISPHO
JIMHHSAM WHIYKIUH. PasHOCTE MOTEHIMAIOB MEX Ty KOHI[aMu 1ipoBoaa U = 0,6 B. Unaykius B MarduTHOTO mosist paBHa
a) 0,12 Tn

b) 0,3 Tn
¢) 0,6Txn
d 1Tn
e) 5Tn

Pe3onancHas yactoTa BEIHYKIaromei rapmorndeckoit 3/1C B konebaTeIbHOM KOHTYpE, IIPH KOTOPOH aMILIUTY/Ia CHITBI TOKa
MakCHMallbHa, PABHA Wpe, = 200c!. Yemy paBHa MHIYKTMBHOCTH KAaTYNIKM B KOJeGATEILHOM KOHTYpE, €CIM €MKOCTh
KOHJICHCATOPA PABHA C — 5 mid 7

a) 1I'm

b) 2I'm

c) 3=

d) 5T

e) 10T'n

IMoTok BekTOpa 3MEKTPUIECKOH HHIYKINH (3TEKTPUIECKOTO CMEIEHNs) depe3 ChepHIecKyto MOBEPXHOCTh, OXBATHIBAIONIYIO

Toueunsie sapsanel ¢ = 2 uKi, g, =3 uKn, g, =—2 uKx, pasen
Kn

a) 1- 10_9—2

by 2- 10‘91‘é
,\12

) 3-1075

.10 &
d 7 K10 =
e) 0-

2.2.6 IlpuMepbI TeCTOBBIX 3a/1aHNH. 3 ceMecTp
Temneparypa abcoar0THO YEPHOTO TeJIa YMEHbIIMIAch B 2 pa3a. Kak n3MeHHIach ero sHepreTuieckasi CBeTHMOCTD
a) Ysemuuuiach B 16 pa3
b) VYeenuumnace B 2 paza
C) VYBemuumiach B 4 pasa
d) VYwmensmmnace B 2 pasa
e) VYwmensmmiacek B 16 pa3




Kpacuas rpanuma Gportosddexra s HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMAIbHOE 3HAYCHHE SHEPTUH
(oroHa, Be3bIBatOIIEro Goroappexr. OTBeT Hath B 3B.

a) 1,275B
b) 3,115B
) 535B
d) 9,21B
e) 12,435B

®otoH paccesuics nof yriiom @ = 60° Ha mepBOHauaNbHO MOKOMBIIEMCS 371eKTpoHe. ONpenenuTh HAYalbHYI0 SHEPIHIO
(hoToHa, ecTi [UIHHA BOJIHBI PACCETHHOTO (POTOHA OKa3ajach PaBHOW KOMITOHOBCKOM /utnHE BOHBL.OTBET AaTh B M3B.
a) 0,31 MaB

b) 0,61 MbB
¢) 0,84 MoB
d) 1,02 M»sB
e) 2.25MbdB

2.3 TunoBble 3alaHUA 1JIA OICHKH HABBIKOB B KA4Y€CTBE 06pa30BaTeJ’IbHOF0 pedyJjbTara

Kon u HaumeHoBaHue OO6pa3oBateibHBIN pe3yabTaT
MHAUKATOpa JOCTHKCHUS
KOMIICTCHIITUN

OIIK-1.2 Tlpumensier ocuoBHble | OOyd4aronuiics BiageeT:

MIOHSTHUS Y 3aKOHBI €CTECTBEHHBIX | HABBIKAMU IPUMEHEHHS OCHOBHBIX IOHATHH M 3aKOHOB KIIACCHYECKOW M COBPEMEHHOM
HayK IJISl PEIICHWS NPEAMETHO- | (HM3HMKH AT PELICHHS MPeIMETHO-IPO(IIIBHBIX 33129

npoHUIBHBIX 33139

2.3.1 llpumeps! 3aganuii. 1 cemectp

1. Ilpu M3MepeHUH UTHHBI TeNla OBUIO IIPOBEICHO OTHO U3MEPEHHME C MTOMOIIBI0 MIJTMMETPOBOH yaeHHIeCKOH IMHeHKH. [Ipn
9TOM OBUIM MOJTYYEHO 3HauUeHHe IHHBI 1= 22,3 cMm. UeMy paBHa HHCTpyMEHTaJIbHAs HOTPEITHOCTh H3MEPEHHs?

2. [Ipu u3MepeHHH JUTMHBI Tea ObLJIO IPOBEICHO OJHO U3MEPEHUE C IOMOIIBIO IITAaHT€HIIMPKYJIA, IKaJla HOHUYCa KOTOPOTO
umeer 10 memenmit. [lpm sToMm ObUTH TONydeHO 3HaueHWe MIMHBI [ = 22,7 mMm. UeMmy paBHa WHCTpYMCHTAaJbHAs
MOTPEIIHOCTh U3MEepEHHs?

o R o o
3. Pa,I[I/IYCLI JABYX IIJIAHET OJWHAKOBOU INIOTHOCTHU OTHOCATCS KakK R_l = 3 . Halitu oTHOmIeHUE YCKOpCHUHA CBO60,I[HOI'O
2

MaJIcHUs U Ha MTOBEPXHOCTH STUX IUIAHET.
4, Jlpa MaTemaTHYeCKuX MasTHHKa Maccamu m; = 0,1kr u m, = 0,05kr coBepmIalOT TapMOHHUYECKHE KOJICOAHUS C

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

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

6. B nByX 0iMHAaKOBBIX OaJUIOHAX HAXOJMTCS KMCIOPOJ O/ NaBieHueM 3 at™ u 5 atM. CHavasa oba OaisioHa COeAMHIIIH
MEXay co00il M BBIDOBHSJIM JAaBJIEHHE B HHUX IIPU TIOCTOSHHOW TeMmmeparype 1, a 3aTeM TeMIIepaTypy MeJUIeHHO
YMEHBIIMIH B 2 pa3a, o0lee AaBieHHe B OAJUIOHAX CTAlI0 PaBHBIM ___.

7. JIBa mpy>XMHHBIX MasgTHHKa Maccamu my = 0,01kru m, = 0,02kr coBepiIaoT rapMOHHYECKHE KOJIEOaHNUS C IepHOJaMHU

. k
T, = 1c u T, = 2c. Haiitu oTHOImEHNE KOA)PUIMEHTOB KECTKOCTH UX IIPYKUH —.
kez

8. TIpyXuHHBIA C MACCOM M M KECTKOCTHIO MPYKUHBI K coBepiaet konebanus ¢ mepuoaom T . Yemy Gyaer paBeH mepHo
KosiebaHuH, eclTi Maccy YMEHBITUTH B 4 paza?

2.3.2 Tlpumepsbl 3aaHmii. 2 cemecTp

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

BHYTPEHHEE COIIPOTHUBJICHUE KOTOpPOro peHeOpEKUMO Maio, Te4yeT TOK I=14
A R N £ Ry B
e B e | o B e

1

IIpu 3TOM pa3HOCTh MOTEHIMAJIOB MEKY TOUKaMU A u B paBHa

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




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

KOTOPOTO 3aBUCHT OT PACCTOSIHUS 10 3apsia Mo 3akoHy E = = Uemy paBHa pasHOCTb NOTCHLUHANOB @, — @y MEKIY
M

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

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

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

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

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

2.3.3 lIpumepsi 3aganuii. 3 cemectp

1. PaccrosiHMe MeXIy COCETHMMH MaKCMMyMaMH IIpH JJIMHE CBETOBOW BOJHBI, paBHOIl A, B onbite FOHra pasHo 0.1 mm.
Yemy Oyaer paBHO pacCTOSHHE MEX/Y BTOPBIM M Y€TBEPTHIM MaKCUMYMOM IIpHU JUTMHE BOJIHBI 217

2. B ombite lOHra paccrosinue Mexay meisiMu 1 MM, pacCcTOSTHUE OT UCTOYHHKOB JI0 9KpaHa 3 M, IIMPHHA [I0JI0C Ha SKpaHe
1,5 mM. HaifT 1yinHy cBETOBOM BOJIHBI.

3. Uemy paBHa moctosiHHas TUGPAKIIMOHHON PemETKH, eciid Ha 1 MM e€ auHbI coaepkutes 200 mTpuxos?

4. Temmnepatypa aOCOIIOTHO YEPHOTO TeIa yMEHBIIMIACH B 2 pa3a. Kak U3MeHUIIach ero SHepreTuueckas CBETUMOCTD?

5. DHeprus ($HOTOHA, COOTBETCTBYIONIAs KPAacHOH TpaHume horodddekra, i kanus pasHa 7,2 - 10719 k. Onpenenure
MaKCHMaJIbHYI0 KHHETHYECKYIO0 SHEPTHI0 (POTORIEKTPOHOB, €CJIM HA METaJUl MafaeT CBET, JHEPrHsi (POTOHOB KOTOPOTO
pasna 10718 Tk

OIIK-1.3. [Mpumensier | OOyuyarommiics BiaaeeT:

€CTCCTBCHHOHAYYHBIC METOAbI | HABbIKAMU TMPUMEHCHUSA MCTOJO0B TCOPECTUUYCCKOIO M ISKCICPUMCHTAJIBHOI'O HCCIICIOBaHUSA
TEOPETHIECKOTO 1 | QU3NYeCKUX OOBEKTOB, IPOIECCOB M SIBICHWH, HABBIKAMH MPOBEICHUS (H3nUecKux
9KCIIEPUMEHTAILHOTO SKCIIEPUMEHTOB TI0 3a/JaHHONH METOANKE M 00padaThIBaTh UX PE3YIIbTAThI

HCCIEIOBaHUS 00BEKTOB,

MIPOIIECCOB, SIBICHHUH, MPOBOIUT
SKCIIEPUMEHTEl TI0  3aJlaHHOM
METOJHNKE u aHAN3UPYET
pe3yIabpTaThI

2.3.4 Tlpumepsl 3aganumii. 1 cemecTp

[Ipn m3Mepennn UIMHBI Tena OBUIM OIpEAENeHbl CiydaifHas morpemHocts Ax., = 4MM U MpuOOpHast HOTPENTHOCTh

Ax,,, = 3 Mm. UeMy IIp 9TOM paBHA MOJIYLIMPUHA TOBEPUTEILHOTO BEPOATHOCTH HHTEPBaa?
[Ipn nu3mMepennn 1ruameTpa mapuka ObuTI0 IpoBeieHO 3 n3MepeHus. [Ipu 3ToM ObIIH OTyYeHs! 3 3HaYeHUsI JUIMHBL ~ dq =
0,9mm, dy, = 1,1mm 1 d3 = 1,0mM. Uemy npuONHU3HTENEHO PaBHA CPEAHSIST KBapaTHIHAS OMINOKA U3MEPEHUI?

[Tpu n3mMepeHun JUIMHBI IpeiMeTa ObLIO TPOoBeNIeHO 5 n3MepeHuit. [Ipu 5ToM ObLIH MOSTydeHbl 3 3HAYCHUS JUIMHBL [} =
8,1mm, I, = 8,0mm, I3 =8,0 mm, [, = 8,0mm u lg = 7,9vm. Uemy npuOIM3UTENHHO paBHA CPEAHsS KBaJpaTHUHAS
omuOKa n3MepeHuit?

Bo ckonbKO pa3 M3MEHHTCS] yCKOPEHHE CBOOOIHOTO Ma/eHMsI, €CIIH YAAIUTHCS OT HOBEPXHOCTH 3€MIIM Ha pacCTOsSHHE,
paBHOe paanycy 3emuau?

[Teprox MmaTeMaTHYECKOTO MasiTHUKA HAa TOBEPXHOCTH 3emun paBeH 4 ¢. Kakum OyneT nmepron 3Toro MasiTHAKA, €CIIU
€ro MOMECTHUTH B JIU(DT, KOTOPBIN ABMKETCS BHU3 ¢ yckopeHueM 0,84 g?

OpHoponHbI fuck Maccel m = 1 kru paguyca R = 1 MKaTUTCA IO FOPU30HTAILHOM MOBEPXHOCTHU CO CKOPOCThI0 V=
1 m/c6e3 nmpockanb3piBaHus. HaliiuTe KHHETHYECKYIO SHEPTHIO 3TOTO JHCKA.

lapuk auametpoM d, TBHIKETCS B IKHIKOCTH C BSI3KOCTBIO 1) CO CKOPOCTBIO U, IPH ATOM Ha HEro JACHCTBYET CHJIa BSI3KOTO
Tperus F. Uemy OyzmeT paBHa 3Ta CHIIa, €CIIH 3TOT JKe MIapUK OYIeT IBUTATHCS B KUIKOCTH C BSI3KOCTBIO 27 CO CKOPOCTBIO
%2

3

I'py3nk Maccel m = 1krcoBepiuaeT COOCTBEHHBIE 3aTyXalOIUe KOIeOaH!sI Ha MPY>KHHKE KECTKOCTH K = 2 gno 3aKOHY

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

3aTyXaHHU4.




2.3.5 IlpumepsI 3agaHMii. 2 ceMecTp
1. Konekrpuueckoil cxeme, COCTOSIIEH U3 ABYX PE3UCTOPOB M HCTOYHHUKA TOKA, MOJKIIIOYEHBI J[Ba U/ICANILHBIX BOJIBTMETPA.

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

2. UYemy paBHO compoTHBIeHHE Ilend, eciau Ry, = 10m, R, = 30Mm, R, = 10M? — R, R, -

3. ManeHpKkuil MIapyuK UMeeT 3apsj ¢ U CO3/aeT B TOUYKE, HAXOAsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKOe
MoJIe HAIpPSHKEHHOCTHIO, paBHOI mo mMoaymio E. Illapuk NOMOMHUTENBHO 3apsiAMiIM U €ro 3aps CTal paBeH 2q. UYemy
CTaja paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHIECKOTO TIOJIS 3TOTO IIapHKa B TOUKE HA PACCTOSHUM 27 0T HETO?

4. Hwmeercs KaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHblne ee pamamyca R. Karymka comepkut N BUTKOB, 1O Hel
MPOTEKAeT TOK, CHJIOW [, MPH 3TOM MarHWTHas WHAYKIUS B IICHTPE TaKkoW KaTymku paBHa B,. Uemy Oyzner paBHa
MarHuTHas UHAYKLUS B [IEHTPE KAaTYIIKH, €CJIM YBEJIUYUTh KOJIMYECTBO BUTKOB B HEH B 2 pa3a, a TOK, IPOTEKaroIuil B
HEll YMEHBUIUTD B 2 pa3a?

5. 3apspkeHHas 9acTHIA JBIDKETCS B OJHOPOAHOM MAarHUTHOM IIOJIE IO OKPYXHOCTH, paguyca R. B HEKOTOpbI MOMEHT
BPEMEHH HMHAYKIHMIO MarHWTHOTO IO YMEHBIIMIN B 3 pa3za. KakoB cranm pammyc OKpy:KHOCTH, IO KOTOpPOHW craiyia
JBUTATHCS dacTHHA?

6. KosebaTenbHblii KOHTYp MMEET JT0OPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBLHO YMEHBIIAETCS
SHEPTUsI BEIHYX/ICHHBIX KOJICOAHUH B TAKOM KOHTYpE 32 IIepron?

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

R
UX pasilyCoOB BpPaLICHU R—l paBHO
2

2.3.6 Ilpumepsl 3aganumii. 3 cemecTp
1. Kak u3MeHHUTCS paccTOsHHE MEXAY HHTep(QEepPEHIHMOHHBIMU ToJlocaMH B ombiTe FOHra, eciu paccTOsSHHE MEXIy
9KpaHaMH YBEJIUYUTH B 2 pa3a?

2. B ombite FOHra mivna Bosiael u3Menunach ¢ 600 um Ha 400 aM. Kak u3MeHMIaCh IMIMPHHA TI0JIOC Ha 3KpaHe?

3. Tepuon nmudpaxumonHoi penretku paBen d. Kak u3MEHHTCS pacCTOsSHHE MEXKIY TJABHBIMH MaKCHUMyMaMu [pU
TUQpakIuy cBeTa Ha AUQPAKIHMOHHON pelIeTKe MPH HEOONBIMX YriaxX Au(pakIuu, ecid Mepuoi TUPPaKIHOHHON
peuietku Oyzer paBeH 2d, a MOJOKEHHE MEXK/Y PEIIETKOM U 9KPAHOM HE U3MEHHUTCS?

4. Kak W3MeHWIaCh TeMIlepaTypa YepHOI'O Tela, €CNM JUIMHA BOJHBI, COOTBETCTBYIOMIas MaKCHMYMY €rO CIEKTPaTbHOM
TUTOTHOCTH YHEPTETHYECKON CBETUMOCTH, CMeCTHTCS ¢ A; = 300MiM 110 A, = 100MKM?

5. Kak Obl1a U3MEHEHA 4acTOTa CBETa, €CIIM MaKCHMAaJlbHAsi CKOPOCTh DJIEKTPOHOB mpu (Gotodddexre Bo3pocia B 3 pasza?
PaboToii BEIXO/a 2JIEKTPOHOB U3 MeTajlla PeHeOpeyb.

2.4 TlepeyeHb BONPOCOB 151 MOATOTOBKH 00y4AIOIIMXCS K MPOMEKYTOUYHON aTTeCTALUM

1 cemecTp
1. Cucrema otcuera. [IpoiieHHblil IyTh U HEepeMelleHre. Pamuyc BEKTOpP, BEKTOP CKOPOCTH, BEKTOpP YCKOPEHHUS U CBSI3b

MCKAY HUMHU. CpCZ[HSISI CKOPOCTb U CpEAHEC YCKOPCHUC. TanrennuanabHOE U HOPMAJIbHOC YCKOPEHUSA U UX CBA3b CO CKOPOCTBIO.

2. JIBM)XeHHe 4acTHIIBI 110 OKPY>KHOCTH. BEKTOpHI yriza moBopoTa, yriioBoil CKOPOCTH M YIJIIOBOTO yCKOpeHUs. CBsI3b MEXKIY

YTJIOBBIMHU U JIMHCHHBIMHM BEJIMYUHAMHU.

3. Ilepsiit 3akon Herotona. [lonsarue maccel. Bropoii 3akoH Hetotona. Ilonstue cuibl. Cioxxenue cui. TpeTuid 3aKoH

HeroTona. FpaHI/IIII)I IMPUMEHNUMOCTH KIIACCUYICCKOTI'O crioco0a OmucaHus JABUXXCHUSA 4YaCTHII.

CHJIBI.

4, OcHOBHBIE CHJIBI B MEXAHUKE: CHJIBI BCEMHPHOTO TATOTCHHA, CHIIBI TPEHUA CKOJIBKCHUA, CUJIBI COIIPOTUBJICHUA, YIIPYTUE

5. 3aK0H M3MEHEHUS U COXPAHEHHS UMITYJIbCa MEXaHUIECKOH CHCTEMEI.

6. Llentp Macc. OCHOBHOH 3aKOH IOCTYIATENFHOTO ABMKEHUS [IGHTPa Macc.

7. YpaBHEHHE IBIKEHHS Tella IEPEMEHHON MacCHhI.

8. 3akoH U3MEHEeHNUs] KHHETHYECKOW 3HEPTUU cucTeMbl. PaboTa 1 MOIIHOCTb.

9. KoHcepBaTuBHbIe (IIOTEHIMAIBHBIE) M HEKOHCEpPBATUBHBIE CHIIbl. [loTeHIanpHas sHeprusi. CBsA3b MEXly HOTEHIMAIbHON

SHEpPrueil U CUJIoH.

10. 3aKOH U3MEHEHUS U COXpaHCHUA IOJIHOM MeXaHU4YeCKOM OHCPIruu CUCTCMBI.
11. MomeHT HUMITYyJIbCa MaTCpHaJ’IBHOﬁ TOYKH. MoMeHT nmiylJibca MEXaHWYECKOH cucteMbl. MOMEHT cuibl. MOMEHT

HUMITyJIbCa U MOMCHT CUJIbl OTHOCHUTEJILHO OCH.

12. 3ak0oH U3MECHEHHUS ¥ COXPAaHEHHUSI MOMEHTA UMITYJIhCa MEXaHUUECKOW CUCTEMBI.
13. IlenTpanbHOE CTOJIKHOBEHHE ABYX YacTHIl. AOCOIIOTHO YIpPyroe M abCONIOTHO HEYIpyroe crojkHoBeHue. CKOpOCTH

YJacCTHII IOCJIC CTOJIKHOBCHHUA.




14. OcHOBHOI1 3aKOH BpaIaTEIbHOTO IBM)KEHHUS TBEPOT0 TeJla BOKPYT HEMOABHKHOM OCH.

15. Onpenenenne momeHt unepunn. Teopema Illteiinepa.

16. MOMEHT MHEPIMU TOHKOT'O CTEPKHS OTHOCHTEIILHO OCH, IIEPIICHNKYIISIPHON CTEPXKHIO.

17. MOMEHT MHEepIH OJTHOPOIHOI'O IMCKA, OTHOCUTENILHO OCH, NEPIEHUKYJIIPHON TNIOCKOCTH JTMCKA U POXOAAIIEH depes3
€ro LEHTP.

18. MoMEHT HHEPIIMU OXHOPOAHOTO IIapa, OTHOCUTEIHHO OCH, IIPOXOSIICH Yepe3 ero LIEeHTP.

19. Kunernueckas 3HEprys BpalaTeIbHOTO ABI)KEHHS TBEPIOTO Tela.

20. UneanpHas xunkocts. CTallmoHapHOE TCUSHHUE HACAIBHON XUAKOCTH. YpaBHeHne bepHymmu. Bsskas sxuakocts. Crisl
BHYTPEHHETO TPEHUSI.

21. llpuamun otHOcuTenbHOCTH [ammmes. [IpeoOpasoBanus [ammres. [IpHHINT OTHOCHTEIBHOCTH B PEIATHBUCTCKOMN
Mmexanuke. [IpeoOpazoBanus JlopeHua /it KOOPANHAT U BPEMEHH U MX CIIEACTBUSL.

22. Pensruuctckuil umnyinsc. [loiaHas sHeprust yacTuubl. JJMHaMUYECKUe U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pH3HKE.

23. lepopmanust mpomosbHOTO pacTsDkeHust (ckaTus) TBepiaoro Teia. HanpspkeHue. OTHOCHTENIBHOE —YAJIMHEHHE.
Koappunuent ynpyroctu. Moayns FOnra. 3akon I'yka st pactsbkenus (coxarus). Jledopmarys casura TBEpAOro Teia.

24. OnpeneneHue KoyueOaHMH B MEXaHWYECKOM cucreMme. [ apMoHMYeckue KojieOaHUs. YpaBHEHHE TIapMOHMYECKHX
KoJIeOaHUH | ero pemeHne. [ 'eoMerprdaeckas HHTEPIPETAINS TAPMOHIIECKUX KOJIeOaHHH.

25. @opmyna CIOXKECHUS ABYX TAPMOHUYECKUX KOJICOaHNH.

26. IIpy>XuHHBI 1 MaTEeMaTHYECKIH MasTHUKH.

27. ®u3nyecKuii MasSTHUK.

28. YpaBHEHHE 3aTyXaro0MNX TAPMOHIYECKIX KOJICOaHUH 1 €ro penieHne. Y CIOBHE CYIIECTBOBAHMS 3aTYXaIONINX KOICOaHHH.
XapakTepUCTHKH 3aTyXaloInX KoJeOaHMii: 9acToTa, nepro, Ko3Q(UINEHT 3aTyXaHHs, JIOTapU(YMUIECKUH JEKPEMEHT 3aTyXaHus,
JIOOPOTHOCTS.

29. YpaBHEeHHUE BBIHYKJICHHBIX KOJICOAHHUH 1MOJI IeHCTBHEM TI'apMOHMYECKU MU3MEHSIONICHCS BHEIITHEH CHUIIBI M €r0 PeLIeHUe.

30. SIBnenue pe3oHaHca. Pe3oHaHcHas yactora.

31. BonnoBeie apwxenust. [Tnockas cuHycounaibpHas BojHa. berymue u crosure BoiHbL. YacToTa, AMHA BOJIHBI, BOJHOBOM
BEKTOD, (pa3oBast CKOPOCTb.

32. Ilpeamer TtepmonuHaMuKU. OCHOBHBIE TOHSATHS W OMNpEAEICHHs TEPMOJMHAMUKM  (MaKpOCKOIMYECKas CHUCTeMa,
BHYTPEHHHUE U BHEIIHUE MapaMeTPBhl, COCTOSHUE, PABHOBECUE, PABHOBECHBIE U HEPABHOBECHBIE COCTOSIHHSA, MIPOLIECC, PABHOBECHBIE U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. Ob6uiee Havyano TepMoagHAMUKN. [IoHATHE SMIMPUIECKONH TEMIIEPATYpBHI.

34. OCHOBHBIE NOJIOKCHHSI KHHETHIECKOW TEOPUH HJI€alIbHOTO Ta3a. Y paBHEHNE KHHETHUECKOI TEOPUH T'a30B IS IaBICHHS.

35. Pacnpenenenne sHEPTUH MOJIEKYJI TTO CTETICHAM CBOOOIBI.

36. 3akoH MakcBeia 0 pacnpeelieHnd MOJIEKYJI HJIeajbHOTO Ta3a 10 CKOPOCTSM M DHEPIHSM TEIUIOBOTO JIBUKECHHS.

37. Bapomerpuueckas popmyna. Pactipenenenue bonbimana.

38. BHyTpeHHss 3Heprus TepMoAWHaMuueckoil cucrembl. IlepBoe Hawano TtepmoauHamuku. Popmyna ans paboThI
uaeasbHOrO rasa. ['paguyeckoe npencrasieHe paboThl rasa.

39. TennoeMKOCTh TEPMOAMHAMUYECKON CHUCTEMBL. Y IelibHAsl U MOJISIPHAs! TEIUIOEMKOCTH. TeIIoeMKOCTh B H30XOPUYECKOM
1 1300apHUueCcKOM IIpoIieccax U CBsI3b MEXAYy HUMHU. BHYTpeHHS 3Heprus uaeaabHOro rasa.

40. Annabarnueckuii mporiecc U ero ypaBHeHue. Pabora rasa npu aguabaTiHieckoM mporecce.

41. TTommTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VneanbHBIA W peaNbHBIA Ta3bl. YpaBHeHHs MenzaeneeBa-Knanelipona u Ban-mep-Baanpca. BHyTpeHHss sHeprus
peanpHOro rasa.

43. Bropoe Ha4aj0 TEpMOJMHAMUKHU B PA3IMYHBIX (POPMYIHPOBKAX.

44. Obpatumble 1 HeoOpatnmble mporecchl. [lonsrue sHTpormu. CpoiictBa sHTponuu. PopMynnpoBKa BTOPOro Havaja
TEPMOAWHAMMKH C HCIIOJIb30BaHUEM MOHATHA YHTponnn. Teopema HepHera.

45. DHTpONHA UACANTBHOTO rasa.

46. TemoBbie Maruabl. KITJ] TemaoBo# MalnHbL.

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

48. CraTHCTHYECKUH CMBICI SHTPOIHH.

2 cemecTp

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

2. Teopema I"aycca i1 37IEKTPOCTATHYECKOTO MOJIS B BaKyyMe.

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

4. Ilupkynsamus BeKTOpa HAINPSDKEHHOCTH  AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o wmupkymsauuu. [lorenman
ANEKTPOCTATUIECKOTO 1moJis. CBsI3b MOTEHIHANA ¥ HAIIPSHKCHHOCTH.

5. DnexTpudeckuit aumoik. [lone aumoss.

6. duanextpuku. [lonsipuzanus Tu3J1eKTpUKOB. Bekrop mossipuzannu. HanpspkeHHOCTB MO B AUDIIEKTPHKE.

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

8. YcroBust Ha rpaHuIe pasjena AByX AUDJIEKTPHUECKHUX CPel.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIE.

10. DnekTpuueckast eMKOCTh yEAMHEHHOTO POBOHNKA. KoHmeHcaTophl. DIeKTpOeMKOCTh KOHAEHCATOoPaA.

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

12. DneKkTpU4ecKuii TOK, CHIa M TNIOTHOCTB TOKA.

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

14. CropoHHHE CHIIBL. DIEKTPOABIKYIIAs CHJIa U HanpspkeHHe. 3akoH OMa 1J1s1 HEOAHOPOIHOTO y4acTKa LETH.

15. Ipasuna Kupxroda mist pa3BeTBICHHBIX IIETICH.



16
17
18

. 3H€KTp0HpOBO,HHOCTI> MeTauioB. Hocurenu Toka B MeTajuiax. HCﬂOCTaTO‘IHOCTI) KJIaCCHYECKOU 3J'I€KTpOHHOﬁ TCOPUU.
. QHGKTpI/I‘{eCKI/Iﬁ TOK B BaKyyMe€. TepMO3J’I€KTp0HHa$I OMHUCCH.
. ypOBeHL CDepMI/I. DJeMEeHThI 30HHOU TCOPUU KPUCTAJIIIOB. 30HHas CTPYKTYpa 3HEPICTUYCCKOr0 CICKTpa 3JICKTPOHOB

TBEpAOTO TCa.

19

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

IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenna.

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

LUPKYJIISIIA
28

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

TeopeMa 0 HUPKYIAUUHA BEKTOpAa MATHUTHOW MHYKIIHH.

IToTok BexkTOpa MarHuTHOM MHAYKIMU. Teopema ['aycca 1uist BEKTOpa MArHUTHOM MHAYKLIHU.

MarHuTHO€ I0JIE COJIEHOUA U TOPOHIA.

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

OHeprust MarHUTHOT'O TIOJIA.

MarsuTtHoOe IoJje B BellecTse. SIBneHre HaMarHuuuBaHus. BekTop HAMarHU4EeHHOCTH.

BexTop MarHUTHOM MHAYKIMH B BEILECTBE.

HanpskeHHOCTP MarHMTHOrO mosis.  MarHutHas BOCHPUUMYHUBOCTE M MAarHUTHas IPOHHUIIaeMOCTh. Teopema o
U IS BEKTOpA HAMPSDKEHHOCTH MarHUTHOTO MOJIS.

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

JmaMaraeTku u napamarseTuku. @eppomMarHeTHky u ux cBoiictra. [Ipupona heppomaraerusma.

SIBreHME 3IEKTPOMAarHUTHONW MHAYKIMHK. 3akoH Dapajes U ero BEIBOA U3 3aKOHA COXPAHEHHS SHEPTHH.

WNHAyKTUBHOCTB KOHTYpA. SIBJI€HHE CAMOMHIYKIIUH.

Toku npu pa3MBIKaHWU ¥ 3aMBIKaHHUU LeNK. B3aumHas nHIyknus. TeopeMa B3aUMHOCTH.

Buxpesoe anextpudeckoe none. Tok cMenieHus.

YpaBHeHus Makcsesa 15 3JIEKTPOMarHUTHOTO IOJIA.

KoneGarenbHblil KOHTYp. YpaBHEHHE KOJIEOaHHI B KOJIEOATEILHOM KOHTYPE U €r0 PeLIeHHe.

BeIHyXIeHHBIE 3JIeKTpUUeCcKUe KojieOaHus B KoJieOaTeIbHOM KOHTYpe. SIBlieHne pe3oHaHca.

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

HaIPSHKECHUS.

38

IlotiTrHTA.

1.

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

3 cemecTp
CaeToBble JIyyd. 3aKOHBI reoMeTpuueckoi ontuku. [lpunuun ®epma.

2. llerTpupoBanHble onTHdeckue cucteMsl. JIna3sl. @opMyna TOHKOH JHH3EL IlocTpoeHne n300pakeHHH B JIMH3AX.

3.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. VHTepdepeHuuns cBera. YcioBHe MaKCUMyMOB ¥ MUHHMYMOB.

MeToabl HaOIIOICHUS UHTEPPEPCHIINHU CBETA.

4,
5.

WurepdepeHnns cBeTa B TOHKUX IUICHKAX U IJIACTHHKAX.
Koasua HeroToHa.

6. ndpakius cBeToBbIX BonH. Metox 30H Dpenerns.

7. Audpakiuus Openens Ha KpyriioM oTBepcTuH u nucke. Crnimpainp Openens.
8. Nudpaxkius Opaynrodepa Ha OHOH mIeH.

9. Nudpaxkus Opayrrodepa Ha THPPaKIHOHHON pemIeTKE.

10. Ancnepcust cBeTa. DIEKTPOHHAS TEOPHS AUCIIEPCHH.

11. EcrecTBeHHBIH M TOJSIpH30BaHHBIA cBeT. [lomisipu3anust cBeTa HpH OTPAKEHWH W TPEIOMIICHHM HA TPaHHUIE JBYX
JIN3JIEKTPUKOB.

12. TNonspuzanust cBeTa NPy NPOXOXKICHUH Ye€Pe3 aHU30TPOITHbIE KPUCTAILIBI.

13. TemnyioBOE M3JTy4EHHE U €r0 XapaKTEePUCTHUKH.

14. 3akons! TemsoBoro unydeHus (3akonsl Kupxroda, Credana — bonbumana, Buna, popmyssl Penes-/Ixunca u [1naunka).

15. ®otoaddekt. 3akonsl porordhderra u ux 00bSICHEHHE C TOUKU 3PEHHs] KBAHTOBOH TEOPUH CBETA.

16. Ddpexr KoMrnToHa U ero sneMeHTapHas TEOPHS.

17. Pa3BuTue nmpenCcTaBICHU O CTPOCHUHU aToMa. bopoBcKkas Teopusi BOJIOPOAONOI00HOTO aToMa.

18. KopryckyisipHO-BOJTHOBOH Jlyalin3M CBOWCTB BeliecTBa. BosiHbl ie bpoiiis u ux cBoiicTBa.

19. CooTHomenue HeonpeneneHHocrel [ eiizenodepra.

20. BonHoBas QpyHKIUS 1 ee CTATUCTHYECKUI CMBICIT.

21. O6mee ypaBuenue llpeaunrepa. Ypasuenue lllpennnrepa muis cranoHapHBIX COCTOSIHUH.

22. Yactuna B OTHOMEPHOI MOTEHIIUAIHLHOH sIME.

23. TIpoxox/ieHne YacTHIeH OTeHIMaIbHOTo Oapbepa.

24. Bomopononono0OHble aroMbl. JHepreTHueckue ypoBHHU. [loTeHimansl Bo30OyxaeHus u HoHM3anuu. CIEKTpBI
BOJIOPOJIOTIOTOOHBIX aTOMOB.

25. HepaznunMoCTh OJIMHAKOBBIX YacTHIl B KBaHTOBOM MexaHuke. [TpuHimn [Maynu. CTpyKTypa SHEpreTH4ecKux ypoBHEH B
MHOTO3JIEKTPOHHBIX aTOMaXx.

26. Twursl CBsA3€H 3JCKTPOHOB B ATOMaX.

27. Mosekyna Bojopozaa. usndeckas mpupoaa XUMUIECKOW CBsI3U. MIOHHAs M KOBAJICHTHASI CBSI3H.

28. DneKkTpoHHBIE, KoslebaTeIbHbIE M BpaIllaTeIbHbIE COCTOSIHUSI MHOI0aTOMHBIX MOJIEKYJ1. MOJIEKYJISIpHBIE CIIEKTPBI.

29. DneMeHThl KBaHTOBOW TEOPHH H3IIydeHUs. BbIHyXaeHHoe M crnoHTaHHOe wn3inydeHue (oroHoB. [IpmHIMI paboTHI
KBaHTOBOT'O FeHeparopa.

30. Crpoenue aToMHOro siipa. Mojenu siapa. SlnepHsle peakuny. 3aKOHBI COXPAHEHHUS B SIEPHBIX PEAKLIUIX.

31. PaguoaktuBHbIe nipeBpamieHus saep. Peakuuns saeproro nenenust. Llennas peakuus neneHus. SnepHslit peaktop.

32. DneMeHTapHBIE YaCTHUIIBI U UX B3aUMO/ICHCTBUSL.



3. MeToauyeckne MaTepHaJibl, ONpeAesIoIie NPouelypy U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kpurepun (popMupoBaHusi OlleHOK 110 0TBETaM HA BONPOCHI, BHINIOJTHEHHUIO TECTOBBIX 3aJaHUM

- OneHka «OTJMYHO» BBICTABISETCS OOYYAIOIIEMYCs, €CIIM KOJWYECTBO IMPABUIHHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o0bEMa 3aJaHHBIX BOIPOCOB;

- O1IeHKA «XOPOIII0» BHICTABIISCTCS 00YJIArOIIEMYCs, €CIIM KOJTMYECTBO MPABIILHBIX OTBETOB HAa BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OlLeHKa «yJI0BJETBOPUTEIbHO» BBICTABISCTCS OOYYArOMIEMYCs, €CIIM KOJHYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCH —/5—60 % oT 061Iero oobEMa 3a1aHHBIX BOTIPOCOB,;

- OreHKa «HEYI0BJEeTBOPHUTEIbLHO» BBICTABISCTCS OOYJArOMIEMYCS, €CJIH KOJWYECTBO MPABUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi oueHOK M0 pe3yJbTaTaM BbINIOJTHEHUS 3aIaHU

«OTINYHO/32a9TEHO» — CTABHUTCS 32 paOOTY, BHIIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK U HEJIOYCTOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOJIHEHHYIO MTOJIHOCTHIO, HO ITPH HAIMYUH B HEell He Ooliee
OJTHOW HEerpyOoii OIMOKY U OJTHOTO HeloueTa, He 0oJiee TPeX HEJJ0UYECTOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTABUTCA 32 PadOTy, €ciau 00yJyaroUIuiicsl MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK JAOMYCTUT HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMIMOKH U JIBYX
HEJIOYETOB.

«HeynoBjieTBOpUTEJILHO/HE 3a4YTE€HO» — CTAaBUTCA 3a PAa0bOTY, €CIM YHUCJIO OMMOOK W HEIO0YETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «YyJJOBJICTBOPHTEIBHOY WM MPABUIIBHO BBITIOJIHEHO MeHee 2/3 Bcel paboThI.

Buowl owubox:

- 2pybOble OWUbOKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMOS PEUeHUs 3a0al,
OWUOKU, NOKA3bLEAIOWUE HENPABUIbLHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OwUOKU: HeMOYHOCIU YOPMYTUPOBOK, onpedesieHUll; HepayUOHAIbHbIL 8b100p X00a peuleHUs.

- He0ouembl.: HePayYUOHAIbHbIE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEULHOCU 8 YOPMYIUPOBKe
861860008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kpurepun popMupoBanusi OLIEHOK 10 324eTy

«3auTeHo»» - O0yyaromMNCs JAEMOHCTPUPYET 3HAHME OCHOBHBIX pa3feioB MPOrpaMMbl M3ydaeMoro
Kypca: ero 0a3oBbIX MOHATUN M (PyHIaMEHTalbHBIX MpoOJeM; MpuoOpesl HeoOXOJUMBbIE YMEHUS U HaBBIKH,
OCBOMJI BOIIPOCHI MTPAKTUYECKOT'O NMPUMEHEHUS MOJYyYeHHbIX 3HAHUH, HE JOMYCTHI (PAaKTHYECKUX OIIMOOK MpHU
OTBETE, JOCTATOYHO IOCJIEAOBATEIbHO W JIOTMYHO M3J1araeT TEOPETUYECKUN MaTepual, IOIMycKas JHIIb
HE3HAUUTENIbHbIE HApYLIEeHNS MOCIe10BATEIbHOCTH U3JI0KEHNUS U HEKOTOPbIE HETOYHOCTH.

«He 3a4TeHO») - BBICTABISETCS B TOM cllydae, Korja oO0ydaromuics JeMOHCTPUPYET (pparMeHTapHbIe
3HaHUS OCHOBHBIX pa3eioB MPOTrpaMMbl M3y4aeMoOro Kypca: ero 0a30BBIX MOHATUH U (QyHIaMEHTAJIbHBIX
mpo0iem. Y sK3aMeHyeMOoro cJiado BhIpakeHa CIIOCOOHOCTH K CAMOCTOSTEIbHOMY aHAJTMTUYECKOMY MBIIIUICHUIO,
UMEIOTCS 3aTPYJHEHUS B M3JIOKEHUM MaTepHalia, OTCYTCTBYIOT HEOOXOJIMMbIE YMEHHS M HaBBIKH, JIOMYILEHBI
rpyOble OIIMOKY U HE3HAHHE TEPMUHOJIOTHH, OTKa3 OTBEYATh Ha JOMOJHUTEIbHBIE BOIPOCH], 3HAHHE KOTOPBIX
HEOOXO0IMMO JJIsl TIOJTYYEHUS MOJIOKUTETBHOMN OLIeHKH

Kpurepun popmupoBaHus OLEHOK 110 IK3aMEHY

«OTan4Ho» (5 6a/mIoB) — 00yUYaIOIMHIACS JEMOHCTPUPYET 3HAHKUE BCEX PA3/ICTIOB U3y4aeMOU JTUCITUTIITUHBI,
CIOCOOCTBYIOITUX OCBOEHUIO KOMIIETEHIUI: collepikaHne 0a30BBIX MOHATHH M (YHIaMEHTAIBHBIX MPOOIIEM;
YMEHHE H3JIaraTh MPOTPaMMHBIA MaTepHall ¢ JEMOHCTPAIHEeH KOHKPETHBIX puMepoB. CBOOOHOE BIIaJCHHE
MaTepuajIoM JIOJDKHO XapaKTepPU30BaThCS JIOTUYECKOW SICHOCTHIO M YETKHUM BHJICHHEM IyTel MpUMEHEHUs
IMMOJIYYCHHBIX 3HAaHUH B HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTH, YMCHHUEM CBA3AaTh MATCpHal C APYTHMU OTpaCIsIMU
3HaAHUA.



«Xopomuoy» (4 6amra) — oOyJaronUics TeMOHCTPUPYET 3HAHUS BCEX Pa3/IesiOB U3ydaeMOW JTUCIUIUIUHEI,
CIIOCOOCTBYIOIIMX OCBOCHHIO KOMIIETCHIIMU: colepKaHue 0a30BBIX MOHATHHA U (pyHIAMEHTaJIbHBIX MPOOIIEM;
npuoOpen HeoOXOAMMbIE YMEHHUS W HaBBIKH, OCBOMJI BONPOCHI MPAKTUYECKOTO MPUMEHEHMS IMOJYy4YE€HHBIX
3HaHU, He JOMyCTHN (PAKTUUYECKUX OIIMOOK IMPU OTBETE, JOCTATOYHO IOCIEI0BATENFHO U JIOTUYHO M3JIaraet
TEOPETUYECKHUI MaTepuall, AOMycKas JIUIIb He3HAYUTEIbHbIE HAPYIICHUS ITOCIEeI0BATEIbHOCTH U3JI0KEHUS U
HEKOTOpbIe HETOYHOCTU. TakuM 00pa3oM JaHHAs OLIEHKA BBICTABIISETCS 3a MPAaBUJIbHBIN, HO HEIOCTATOYHO
ITOJIHBIA OTBET.

«Y10BJIETBOPUTEIBHO» (3 Oamna) — oOy4aromuiicss JEMOHCTPHPYET 3HAHUE OCHOBHBIX pa3JiesioB
IPOrpaMMbl, CHOCOOCTBYIOIIMX OCBOCHHMIO KOMIIETEHIMI: ero 0a30BbIX MOHATUH M (QyHAAMEHTAJIbHBIX
npobnem. OfHAaKO 3HAHME OCHOBHBIX IMPOOJEM Kypca HE MOAKPEIUISIOTCS KOHKPETHBIMH MPAaKTUYECKHUMHU
npUMepaMH, HE MOJHOCTBbIO PACKpPBITA CYHIHOCTH BOIIPOCOB, OTBET HEIOCTATOYHO JIOTHYEH M HE BCerja
[I0CJIEI0BATEIIEH, IOMYIIEHbI OITMOKH U HETOUHOCTH.

«HeynoBaersopureibHo» (0 0amioB) — BbICTaBISIETCS B TOM Ccllydae, Korjga oOydaromiuiics
JIEeMOHCTPHUPYET (pparmMeHTapHbIE 3HAHUS OCHOBHBIX PA3esiOB IMPOTrpaMMbl NMPEAHA3HAYEHHBIX I OCBOCHUS
KOMIIETEHIIMI M3y4aeMoro Kypca: ero 0a3oBbIX MOHATHH U (pyHIaMeHTaJIbHBIX MpoOiieM. Y 3K3aMEeHyeMOro
cabo BBIpa)keHa CIIOCOOHOCTh K CAaMOCTOSTEIIbHOMY aHAJTMTUYECKOMY MBIIIJICHUIO, UMEIOTCS 3aTPYJHEHUS B
U3II0KEHUH MaTepualia, OTCYTCTBYIOT HEOOXOAMMbBIE YMEHHS U HABBIKH, JOMYIIEHBI TPYOble OITHMOKHN U HE3HAHUE
TEPMUHOJIOTHH, OTKAa3 OTBEYATh HA JOMOJIHUTEIBHBIC BOIPOCH, 3HAHHE KOTOPHIX HEOOXOIHMMO JUIs TIOTY4IEHUS
MOJIO’KUTENIBHOM OIEHKH.



