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



oOydeHHsI 10 IUCHHIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

o0ecreunBaOINX JOCTHKEHHUE

DopMBbI TPOMEKYTOUHOH aTTecTanuu: 3auem (1 cemecmp), sxzamen (2 cemecmp).

IUIAHUPYEMBIX  PE3yJIbTaTOB

OCBOCHUA

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

Kon n HanmeHnoBanue KOMIICTCHIIUH

Kox nannkaTopa TOCTHKEHUS KOMIETCHITNH

OIIK-1. CniocobeH penats HHXEHEPHbIE
3aJa4u B IPOeCcCUOHATILHOM
JIEITENILHOCTH C MCIIOJIb30BaHUEM
METOJIOB €CTECTBEHHBIX HAYK,
MaTeMaTHYecKoro aHaju3a u
MOZCITUPOBAHUS

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

peuicHus Hpe}lMeTHO-HpO(l)I/IJ'II)HI)IX 3ajga4d

OIIK-1.3. IIpuMeHsIeT ecTeCTBEHHOHAYYHBIE METOIBI TEOPETHIECKOTO U
9KCTIEPUMEHTAILHOTO UCCIIEOBAaHNS OOBEKTOB, IPOLIECCOB, SBJICHHUHN, TPOBOANT
9KCTIEPUMEHTHI 110 33JJaHHON METOANKE W aHAIN3UPYET PE3YIIbTaThI

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

KOZ[ 1 HAUMCHOBAHUE NHAUKATOpA
JOCTHXCHUA KOMIICTCHIIMNA

PesynbTarel 00yueHus 0 JUCIUILTUHE

O11eHOYHEIE
MaTepuabl
(cemectp 1,2, kype-1)

OIIK-1.2. [IpiMeHsieT OCHOBHBIE TIOHSATHS
Y 3aKOHBI €CTECTBEHHBIX HayK Ui
penIeHus MpeaAMETHO-IPO(IIIFHBIX 3a1a4

OOyuaroIumiics 3Haer:

OCHOBHBIC IIOHATHA u 3aKOHbI KJIAaCCUYECKOH u
COBPEMEHHOM (QM3HUKH U UX POJIb B PEIICHUH TIPEIMETHO-
npodMIBHEIX 3a1a4

Tecter m. 2.1.1, m.
2.1.2

OOyuarommiicst yMeeT:
UCTIONIb30BaTh OCHOBHBIC MTOHATHS ¥ 3aKOHBI (DU3UKH IJIS
peLIeHHs NpeAMETHO-IPO(MIIBHBIX 3a1a4

Bamaun m. 2.2.1, m.
2.2.2

OOyuaronmiics BIaieeT:

HABBIKAMH NPUMEHCHHS OCHOBHBIX MOHSATHI M 3aKOHOB
KJIACCHYECKON M COBPEMEHHOIN (GHM3MKH AN peIIeHus
peIMETHO-MPOMUIBHBIX 3a7a4

3amanns m. 2.3.1, m.
2.3.2

OIIK-1.3. ITpumenser
€CTECTBEHHOHAYYHbIE METOJIbI
TEOPETHYECKOTO0 M JKCHEPHUMEHTAIBLHOTO
UCCIICIOBAaHUS.  OOBEKTOB,  IIPOLIECCOB,
SIBJICHU, TNPOBOJUT OSKCIHEPHUMEHTHI 110
33JaHHOW METOJHMKE U  aHAIU3UPYeT
pe3yabTaThl

OO0yyaromuiics 3HaeT:

Tecter m. 2.1.3, m.

METOJIbl  TEOPETHYECKOr0 W  JKClepuMeHTanbHoro | 2.1.4
uccieoBaHusl (U3MYECKUX OOBEKTOB, IPOLIECCOB U

SBJICHUH, METOJUKY TpOBeACHHS U  00paboTKh

pe3ysbTaToB (PU3UUECKOTO IKCIIEPUMEHTA

OO0yyaromuiics ymeerT: Tecter m. 2.2.3, 1.
TIPUMEHSTh METOIBI TEOPETUIECKOTO u|224
9KCIIEPUMEHTAIbHOTO  HMCCIIEAOBaHUS  (DPU3MUECKHUX

OOBEKTOB, TIPOLECCOB W  SBICHUH, IPOBOAUTH

(bu3nYeCcKre SKCIICPUMEHTHI MO 3aJaHHOH METOIMKEe H
00padaTpIBaTh UX PE3yIbTATHI

OOyuaronmiics BIaeeT:

HaBbIKAMU NPUMEHEHUS METONOB TEOPETHUECKOTO U
9KCIEPUMEHTANBHOTO  WCCIEAOBAaHUS  (PU3MUYECKUX
00BEKTOB, IPOIIECCOB U SIBIICHHUH, HABBIKAMHU ITPOBEACHHUS
(pU3MIeCKUX HKCIEPHUMEHTOB MO 3a/JlaHHONH METOIUKE U
HaBBIKAMH 00pabOTKH HX Pe3yJIbTATOB

3amanns m. 2.3.3, 1.
2.3.4

[IpomexxyTouHast arTecTamnus (3K3aMeH) MMPOBOAUTCS B OJTHOM U3 CISAYIOMUX HOPM:

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) seimonHeHue 3ananni B DMMOC ynuBepcurera.



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 YCKOPEHHUS, HATIPABICHHAS 110 KacaTelbHOM K TPACKTOPHH MaTepHAIbHON 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) cocraBsolIas BEKTOpA YCKOPEHHs, HANpPABJIECHHAS BJIOJb MPSIMOM, MEPIEHAUKYIAPHON KacaTelbHOW K TPAaeKTOPUHU
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 TOBEPHYIACH TOUKA, YMHOKCHHBIN Ha €TUHAYHBINA BEKTOD, HAMIPABICHHBIH B CTOPOHY BIKCHHS TOUKH
b) mnpousBenenune yria moBopoTa MaTepHAIBHOM TOUKH Ha SIMHHYHBINA BEKTOP, 3a/Iaf0IIeH HAPABICHHE OCH BPAICHHUSI
C) JIMHa IYTH OKPYXKHOCTH, [0 KOTOPOH MEPEeMECTHIACH TOUKA
d) yron mexmy pammyc-BeKTOpaMH HAYAIbHOTO M KOHEYHOTO MOJNIOKEHHS TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePUAIbHOM TOUYKU

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

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

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

C) B uHepumanbHOI cucTeMe OTCYeTa MPOM3BEICHHUE MAcChl Tela HA YCKOPEHHE €ro MOCTYNATeIbHOIO JBHKEHHS PABHO
CyMMe BCEX CHJI, ISHCTBYIOIINX HA TEJIO

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

e) B mo0oii cucteme oTcueTa cymMMa BeeX CHII JICUCTBYIONMX Ha TEJO, PaBHA MIPOM3BEACHHUIO €r0 MACChl 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) cuna, qelicTBYIOIAS HA TENO, BHIPAKEHHAS B €IMHMUIAX MACChl, KOTOPYIO MU3MEPSIOT B IPOIIECCE B3BEIIMBAHUS Tea HA
Becax

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

5. MOMEHTOM UMITyJIbCa MaTE€PHUATbHOW TOYKH HA3bIBACTCS
a) CKasIpHOE MPOU3BEICHUE PaliyC-BEKTOPa MATEPHATIBHON TOUYKU 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 MaTepUaTbHON TOYKH B JaHHBIA MOMEHT BPEMEHH
€) TNpOM3BEACHHE MACCHl MAaTEPHATBLHOM TOUKH Ha KBAJIPAT €€ PACCTOSHUS 0 OCH BPAILCHUS

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

! TlpuBossaTcs TUMOBBIE BOMPOCH M 3ananHus. OUEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [ TPOBEIEHUS ATTECTAIIMOHHOIO
MEpOIPHUATHS, XpaHIATCs Ha Kadeape B JOCTATOYHOM JUIs NPOBEAEHUS OLIEHOYHBIX IPOLENyp KOJIMYecTBe BapuaHToB. OIEHOYHBIE
CpEICTBa MOJUIEKAT aKTyalIW3alldd C YY4eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHHE COEPKAHMS OIIEHOYHBIX CPEIICTB CPEIU 00YJAIONINXC Sl YHUBEPCUTETA
HECYT 3aBeyIoMmHni Kadeapoil 1 MpenojaBarTelb — pa3padoTUHK OLIEHOUHBIX CPE/ICTB.




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

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCaX PABHO IPOU3BEICHHUIO OECKOHEYHO MAJIOT0 KOJIMYECTBA
TeIlIa, IePEeAaHHOr0 CUCTEME U TEMIIEpaTyphbl CHCTEMBI

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

2.1.2 TIpuMepsI TeCTOBBIX 3aJJaHUii. 2 ceMecTp

1. Yro Ha3wIBaeTCs TMOTCHIIUAJIOM DJICKTPOCTATUYCCKOI'O mosi?

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 TOYKH IPOCTPAHCTBA B OCCKOHEYHOCTh
IloTenumansHas OHEPIrus NPpONU3BOJIBLHOIO 3apsaaad, NOMCHICHHOTO B IAHHYI0 TOYKY IMTPOCTPAHCTBA

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

2. KougencaropoM Ha3bIBaeTCs

IBE I[UIOCKHX IUIACTHHBI, pa3[ClCHHBIX CJIOEM [UIJICKTPHKA C OTIMYHON OT COWHHIBI IHIICKTPHIECKOM
POHULIAEMOCTBIO

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

JIBa U30JIMPOBAHHBIX APYT OT APYra KOHLIEHTPUYECKUX LIMJIMHIpA

CHCTEMA, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT Apyra NIPOBOIHUKOB

7000 IPOBOJHHUK, €CIIM OH 00J1a1aeT AIEKTPUUECKON EMKOCTHIO

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 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

AnreOpandeckast cyMMa I1aIeHUH 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 MEPHOLY IEPEMEHHOTO TOKA, MPOHM3BEAET
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, SHEPTHsI KOTOPOH IEPEXOIUT B TEIUIO, BBIACISECMOE B IICIIH;

BEIMYMHA aMIUTUTYAbI IEPEMEHHOI0 TOKa;

BEJIMYMHA aMIUTATYAbI IEPEMEHHOTO TOKA, YMHOXXCHHA Ha \/f

8. Uro Takoe BOJIHOBAS MOBEPXHOCTH?

IToBepXHOCTH B IPOCTPAHCTBE, 1O KOTOPOM JOLLIA BOJIHA B JaHHBIH 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, NEpIEHAUKYIISIPHAS HAIIPABIICHUIO 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 PACIPOCTPAHIETCS 10 MPSIMOM 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 OTCYTCTBUU TIOIJIOIIECHUSA CBETA
BEIIECTBOM TOJISIPU3aTOPa YMEHBIIIACTCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCa yTIa MEXIY pa3pelleHHEIMI HATPaBJICHUSIMH MOJIIpU3aTopa U aHATH3aTopa

MHTCHCHBHOCTD TONSPU30BAHHOTO CBETA, IMPOIICAIIETO Yepe3 aHaM3aTop, Pa3pelICHHOE HAIpaBICHHE KOTOPOTO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBECHHOTO CBETa, IPOIMICAIIETO Yepe3 ONTHYCCKYI0 CHCTEMY MMOJISpU3aTOp-aHaIH3aTop, BCeraa
MEHbIIIe HHTEHCUBHOCTH CBETA, MAJIAIONIETO HA MOJIPU3ATOP

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

12. CnekrpaibHas n3jiydaTebHasi CHOCOOHOCTh TeJa 3TO

OHCPTHA, U3jrydyacMas eI[PIHPIHeﬁ TMOBEPXHOCTHU TCJIa 3a CAUHUIY BPEMEHU B €CAMHUYHOM MHTEPBAJIC JJIMH BOJH

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

TMOJTHAS DHEPTHS, U3JTydaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPaIbHOM JIMana3oHe IJTHH BOJIH 32 €AMHHILY BpPEMEHU
SHEPTUsl, M3JIydaeMasl eINHUICH OBEPXHOCTH Tella 3a eIMHUIY BpEMEHHU BO BCEM MHTEpPBaJIe JUIMH BOJIH

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

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

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

DHeprus JIEKTPOHA HA OPOHTE U €€ PaANYC MOTYT OBITh IIPOU3BOJILHBIMH

Paanyc opOHTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUUBAETCS

IIpu ABIXEHNH IIEKTPOHOB MO OPOUTE MPOUCXOIUT HEMPEPHIBHON U3ITydeHUE YHEPTHU

Pamgmiyc opOUTHI 371€KTPOHA C TeUEHHEM BPEMEHH YMEHBIIIAeTCs

14. Yro BBIpakaroT COOTHOUICHHS HEONPEACIEHHOCTEH B KBAHTOBOW MeXaHHUKe?

COOTHOIIEHUS MEXKAY H3MEPEHHBIMH TOYHBIMH 3HAYEHUSIMH KOOPAWHATHI M UMITYJIbC MUKPOYACTHUIIBI

OTCcyTCTBHE OTpaHHYSHHUN ISl OMHOBPEMEHHOTO M3MEPEHHS KOOPANHATHI M MMITYJIbCA MHKPOYACTHITHI




¢) KopmyckynspHble CBOWCTBA BElIECTBA

d) BonHOBBIC CBOCTBa MUKPOYACTHUII

e) CooTHOUICHHS MEXIY CPEIHUMH KBAIPATUYCCKUMH OTKIOHCHHSIMHU TPH OJHOBPEMEHHOM HM3MEPEHHH KOOPAWHATHI 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, SBICHHUMN, TPOBOAUT
IKCIICPUMECHTHI 10 33JJAaHHOM
METOJIMKE U aHAJIH3UPYET
Pe3yIBTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOE YCKOPCHHE MAaTEpUATLHOW TOYKH OMPEACISIeTCs (POPMYIIOi

v(t+At)-v(t) _ V(t+At)-v(t) 3) a~ lim v(t+At)+v(t) 2y a= lim r(t+At)—r(t)

1) a=lim 2) d
At At—0 At At—0 At

E
At—0 At 5) a= E

2. Kakas ¢popmysa BeipakaeT paboTy NpH ABMXEHUH MATEPUATIBHOM TOYKH IO MPOU3BOJIBHON TPAEKTOPHUHU U3 TOJIOKEHUS 1 B
roJioxxenue 2?

2 2
D A=[FA0 ) a,mF@v) 3 A=]FOr 0 A —F o, 5 A, =Fs, 005
1 1

3. MOMEHT HHEpIHH POU3BOJIHHOIO Tejla OTHOCUTEILHO HEMOABIKHON OCH BpAICHUS ONpeAesieTcs GopMynoit

N N
DI=mr, 2 J=mr® 3)J=Mr 4)3=3,+ma 5)J3=>mr?
i1 i1

4. Yxaxute popMyy A8 MOMEHTA HHEPLUM TOHKOIO OJHOPOIHOIO CTEPKHS Macchl m M AuHBI | oTHOCHTENBHO
HENOJIBUYKHOM OCH BpaIICHUS, TPOXOAIICH Yepe3 CepeIuHy CTEPIKHS.

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

5. Vkaxwure popmyry mansa KI1J] TermioBoit MammHb

1) 77:Tl _T2 2) 7= Ano.ve:m 3) 77:& 4) n:Ql_QZ 5) U:&

Tl A'mmpa y QZ Ql Ql - QZ

6. Ykaxute popmyiy Ui pacnpeenenus bonbimana.
E,, +U
E = _ Thun pv m, u
Dn=n, eXp(_Wj 2 =T exp[ kT ] 3)n=n, exp[‘mj Y n=n, ex"(‘k—fj Py n=n, exp(_k'l'j

2.1.4. TIpumepsl TeCTOBBIX 3aJaHMIi. 2 ceMecTp

1. Boibepute GopMmyny Al HANPSDKEHHOCTH BJIEKTPUUECKOTO IMOJIsl, CO3[aBaeMOr0 PaBHOMEPHO 3apshKEHHOH IUIOCKOCTBIO B
BaKyyMe.

DE=2 2 E-=
&

oS
2¢,

) J P 4)E = qs 5 Eg=

4dre,r? drs 2¢

0 0 0 0

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

1) B=£ A0V oy gg_ s 1Txdl gy gt QYXT
Ar v 47 r? Az v 4 v Az v

4) gg =t 1AIXT 5y g o 11

2

3. Kakast u3 popMyI1 MpaBHIBHO OTPAXKAET CBSI3b MEIKAY HAIPSHKEHHOCTHIO NIEKTPUIESCKOTO OIS M IIOTEHITUAJIOM JIEKTPHYECKOTO
moJist?

- - . _ E
1) o,—¢,=[E-dF 2) p=E-F 3) g,—p,=E-(F-F) 4) p=divE 5)(/>=?
1
4, 3akoH AMnepa B 00ILIEM BHJIE UMEET BUJL
1) dF=1dixB 2)dF=11xdB 3) F=I11xB 4) F=11-B 5) F=I11Bcosa




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

1) {B-ds—q 2 §H-ds—0 3)fEdi-0 HH=-—-J 5 @-[E.ds
s s L H s

0

2
6.ECHH0)O:LI/I = 1 R

Jic “"Vic arC

, To (opMyra U 3aTyXaroIluX KoJeOaHW B CHJIBI TOKAa B KOJeOaTeITbHOM KOHTYpE

MMeeT BUI
D=1, exp(—%tj cos(wt+a) 2)1=I, exp(— Z—R;_tj cos(wt+a)  3) 1 =1,cos(mt+a)

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

7. Ilepnop 3aTyxaromux KojeOaHui B KoJieOaTeTbHOM KOHTYPE PaBeH

1 1 1 1

1 R 1 R 1 R): 1 R):

) T=2r —t— | 2 T=2d] =~ | 3)T=2d —4~ | #T=21] — | Byr_p (L R
) ”[Lc 4|_2J ) ”[Lc 4LZJ ) ”[Lc 4sz ) ”[Lc 4sz )T‘z’{ + j

8. VIHTCHCHBHOCTh TIPU HANIOXKCHHUH JBYX KO2epeHmHublX BONH paBHa (0 || pasHOCTH (has; l,, |, MHTCHCHBHOCTH BOJH B
otaensHOCTH, |, #1,):

D=1+, 2) I=l+1,+2[l1,c085 3) 1=y12+12+21,1,c055 4) | =/I2+12-21,1,c085 5) | =4/I2+1?

9. Ha nudpakiunoHHy0 pemerky ¢ nepuojom d magaer CBET ONMpeneleHHOM AInHbl BoJaHbL. Kakoil u3 Gopmyn coOTBETCTBYET
MaKCHUMYM II€pBOro mopsaka’?

. A
1) Sln¢7=a 2) sin(ng 3) Siﬂ(oz% 4) Siﬂ(oz% 5) sin(pzzd—}b

I .
10. Eciiu " min " max - MHEMAaTbHAS M MaKCUMaJlbHAsi HHTCHCUBHOCTh YaCTHYHO MOJIIPH30BAHHOTO CBETA, IPOITYCKAEMOTO
aHaJIM3aTOPOM, TO CTENEHb MOJISIPU3AIMH CBETA ONpeessieTcs o hopmMyie
oo — i I

lemax+|min max min P= max_lmin

—_ mn_ p — _min_

1) I max I min 2) I max + I min 3) | max 4) | max + I min 5) Imax

11. Ilpu maseHNH CBETOBOTO JIy4a, paclpOCTPaHSIONIEroCs B IEPBOI Cpefie Ha TPaHMILy pa3zena IIepBoil 1 BTOPOH cpelpl ¢
HOKa3aTes MU IPEIOMIIEHHUS U N, , N, >N, Yroj HOJIHOIO BHYTPEHHETO OTPAKEHUS o yIOBIETBOPSET YCIOBUIO

1

Dsina="1 2)sina="2 3) tgazﬁ 4) tga=& 5) cosar =&

n2 nl 2 nl n2

2.2 Tunossle 3a1aHNA 1JIs1 OLEHKH YMEHHH B KauecTBe 00pPa30BaTeJbLHOI0 pe3yabTara

ITpoBepsieMblii 00pa30BaTENbHBINA PE3yNbTaT:

Kona u HaumeHoBaHue OO6pa3oBarenbHbIN pe3yabTaT
WHIUKATOPa JOCTHKESHUS
KOMICTEHITNH

OIIK-1.2. ITpumensietr ocHOBHBIE | OOyYarOLIHiics yMeeT:

TOHSATHS U 3aKOHBI HCIIOJIb30BAaTh OCHOBHBIC TIOHSTHUS M 3aKOHBI (PU3UKH JUIS PEIICHUS MPEAMETHO-TIPOPHIBHBIX
€CTECTBEHHBIX HAayK AJIs 3ajgau

pelIeHus IPeIMETHO-
npoIIBbHBIX 33134

2.2.1 Ilpumepsl 3aga4. 1 cemecTp

1. MoTouukincT 3a mepBble 5 MUH Ipoexas 3 KM, 3a mocienyoonme 8 MuH — 9,6 KM | 3a mocieanue 6 MuH — 5,4 KM.
Omnpeenuts CKOPOCTh ABHKEHUSI MOTOLIMKIIMCTA HA KaXK/IOM M3 TPEX YYaCTKOB IyTH; CPEIHIOI CKOPOCTh 32 BCE BPEeMsI
JIBHIKCHUSL.

2. [lBa moesja UIyT HABCTpEYy JAPYT APYrY CO CKOPOCTAMH Vi = 36 kM/4 U vz = 54 km/4. [laccaxxup B nepBoMm moesze
3aMedaeT, YTO BTOPOH MOe31 MPOXOANUT MUMO HETro B TeueHHe BpeMeHH t = 6 ¢. KakoBa 1yuHa BTOporo noeszia?

3. Touka ABMXKETCH TI0 OKPYNKHOCTH paguycoM 20 CM ¢ MOCTOSHHBIM TaHTE€HIUAIBHBIM ycKopeHueM 5 m/c?. Uepes kakoe
BpeMsi 1ocjie Havajia ABMKEHHUs] HOPMAJIbHOE YCKOpPEHHE TOUKH OyeT paBHO TaHTCHIMAIbHOMY?




10.

11.

10.

11.

12.

13.

14.

Ha HakJIOHHOW TUIOCKOCTH JUIMHOW 13 M M BBICOTOW 5 M JIeKHUT rpy3 mMaccoit 26 kr. Koad¢unuent tpenus pasen 0,5.
Kakyro cuity Hajo NMpUIIOKHUTH K TPy3y BIOJb 3TOW IUIOCKOCTH, YTOOBI BTAIIUTh Ipy3? UTOOBI cTammTh rpy3 ¢ 3TOH
IIOCKOCTHU?

[Moesn maccoii 500 T ABMKETCS paBHO3AMEJICHHO IIPH TOPMOXKEHUH, TP STOM €ro CKOPOCTh YMEHBIIACTCS B TedeHue 1
MuH oT 40 1o 28 km/4. HaiiT cuimy TOpMOXKEHUsL.

Teno CKONB3UT 10 HAKIOHHOU IIOCKOCTH COCTaBsiomiel ¢ ropusontom yron 45°, Tlpoiins paccrosnue 36,4 ¢M Teno
puodpereT ckopocTh 2 M/c. UeMy paBeH K03 (DUIIUEHT TPEHHS Tela O TUIOCKOCTH?

Opynue, KeCTKO 3aKPEIVICHHOE Ha JKEJIC3HOAOPOXKHOM miIatdopme, MPOU3BOAMUT BHICTPEN BAOJb IOJOTHA JKENE3HOM
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.

[Tap maccoit my = 3 Kr ABIXKETCS CO CKOPOCTBIO Vi = 2 M/C M CTaJKUBACTCS C TOKOSIIUMCS IIapOM Maccoi my = 5 Kr.
Kakas pabora Oyner coBepmieHa mpu naedopmanuu mapoB? Yaap CUYUTaTh aOCONIOTHO HEYNPYTHM, MPSIMBIM,
LEHTPAIbHBIM.

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOJIALIEH YEpPE3 €ET0 CEPEMHY, COMTIACHO ypaBHEHUIO @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c. Onpenenuts Bpaiaroiuii MOMERT M, JIelCTBYOMMI Ha CTEp)kKEHD Yepe3 BpeMs t = 2 ¢ mocJie
Hayaya BpalleHMs, €CIIM MOMEHT UHepIUHU cTepxHs J = 0,048 kr-M?,

Ha xparo miargopMsl B BUJIE JKMCKa, BPAIIAKOIIENCS M0 MHEPIUM BOKPYT BEPTUKAIBHON OCH C YacTOTOM N1 = 8 MuH 7,
CTOMT YenoBek Maccoid my = 70 kr. Korja 4enoBek nepemiesn B HEHTP IIaTGOPMBL, OHa CTajla BpallaThCs ¢ YaCTOTOW np =
10 mun L. OnpenenuTs Maccy mp muaTpopmbl. MOMEHT HHEPIMH YEJIOBEKA PACCUMTHIBATE KaK ISl MATEPUATLHOI TOUYKH.
Touka coBepIIaeT rapMOHMYECKHE Kosiebanus X = A sin ot, tie A = 5 cm, ® = 2 ¢’*. B MOMEHT BpeMeHH, KOT/la TOYKa
oOmanana nmoteHuansHoi sHeprueit 0,7 M/, Ha Hee AeliCTBOBajIa Bo3Bpalatomias cuia B 5 MmH. Haiiti 30T 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

pasorumch Ha yrona O. [lapuku nmorpyskaror B Macio. KakoBa mioTHOCTs P Macia, €CIIM YToJl pacXOXICHUS HUTEH Mpu
NOTPY)XEHHH B Macjlo ocTaeTcs HemsmMeHHbIM? IInoTHocTh Marepuana mapukoB p = 7,5-10% kr/m®, nmonexrpuueckas

MPOHMIIAEMOCTh Maciia € = 2,2.

UeTbIpe naMIibl, paccCuuTaHHble Ha HampspkeHue 3 B u cumy Toka 0,3 A, Hajo NOAKIIOYUTH NMapalljieIbHO U MUTaTh OT
UCTOYHUKA HanpspkeHus 5,4 B. Pe3ucrop kakoro conmpoTHBICHUS HaI0 BKJIIOYUTH MOCIEI0BATENBHO JaMIIam?
Awmnepmetp umeet conpotusiierne 0,02 Om. Ero mkana paccumtana Ha 1,2 A. IIIyHT kakoro CONpOTHBICHHS HaJo
MOCTaBUTh K aMIIEpMETPY, YTOOBI MOXKHO OBIIIO U3MEPATH TOKHU CUIIOi 10 6 A?

OnHopoHOEe MarHuTHOe mnoJie ¢ uuaykuue 200 MTa geiicTByeT Ha MOMEUIEHHbIM B HEr0 MPOBOAHUK UIMHOM 50 cM ¢
cuioii 0,7 MH. Onperenute cuily TOKa B IPOBOJHHUKE, €CITM YTOJI MEX]Ty HAIpaBICHUEM TOKa U HHAYKIUEH MarHATHOTO
noss paseH 45°.

KsamparHas paMka mHOMeIleHa B OJHOPOAHOE MAarHUTHOE moiie. HopMmanme K IUIOCKOCTH pPaMKH COCTaBIIET C
HanpasieHdeM MarHuTHoro noss yron 60°. Cropona pamku 19 cM. Onpesenure MHAYKIMIO MATHUTHOTO OIS, €CIH
U3BECTHO, uTO cpeaHee 3HaueHue DJ1C MHAYKUMM, BO3HUKAIOIIEH B paMKe MpH BbIKIOUeHUH nojis B teuenue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TOTOK, MPOHU3BIBAIONINN 3aMKHYTHIH NPOBOJIOUHBIN KOHTYp ¢ compotuBieHneM 0,5 Om, paBHOMEPHO
yBenmumicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsa npomen 3a 3To BpeMs uyepe3 MoNepeyHoe CeueHHe NMPOBOJHUKA MpHU
paBHOMEpHOM M3MeHeHnH oTtoka. Cuna Toka, J[C — MOCTOSIHHBI.

Katymika ¢ sxenesHeIM cepeuHuKoM ceuenreM 20 cm? umeeT HHAyKTHBHOCTH 2-1072 . KakoBa 10m5kHa ObITH CHIIA TOKA,
4TOOBI UHYKIHUSA 11015 B cepaeunuke obuia 107 Ti, uncio Butkos pasro 1000?

Paccrosaue L ot meneit 1o 3xpana B onbiTe FOHTa paBHO 1 M. OnipeiennuTh paccTosHUE MEXIY LIENIIMHU, €CITH Ha OTpe3Ke
nmeok 1 = 1 cm yknaasiaerces N = 10 TeMHBIX HHTEPPEPEHIMOHHEBIX M0JI0C. JlmuHa BOHEL A = 0,7 MKM.

Ha nnenky u3 rimnepuna Tonmmuoi 0,3 MkM najiaet 6enbiii cBet. Kakum OyzieT Ka3aTbCsl IBET IUIGHKH B OTPaKEHHOM
CBeTe, €CIU YTroJl majieHus Jryqei 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 CIIEKTPE BTOPOTO MOPsiaKa’?

EcTtecTBeHHBIN CBeT MajaeT Ha TOBEPXHOCTh IUAJIEKTPUKA IO YIJIOM MOJHOW monspu3anuu. Kosddumument
npomyckaHus cBeta paser 0,915. Haiftu cTeneHs mossipu3aiiiy peJIoMICHHOTO JIyda.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABA MOJIIPU3ATOPA, YTOd MEXIY INIABHBIMU IUIOCKOCTSIMU KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIINUTCS HHTEHCUBHOCTb CBETa IMOCIE MPOXOXKIACHUS OSTOH cucTeMmbl? CuurTaTbh, UTO KaXKIbIN
HOJSIpU3aTOp OTpaxkaeT U noryomaet 10% nagaromero Ha HUX CBETa.

Kartox BakyymHOro ¢oroanemenra ocemiaercs cBeToM c¢ JumHOW BosHbI 0,405 MxM. doToToK mpekpamiaercs npu
3aj1epKUBalOIIeH pasHOCTH noteHnuanoB 1,2 B. Haiiti paboTy BbIX0/a 37IEKTPOHOB U3 KaTOa.

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, SIBICHUH, MPOBOIUT
SKCHEPUMEHTBl 10  3aJaHHOMI
METOMKE u aHaJIM3HUPYeT
pe3yIbTaTh

a)

c)
d)

€)

b)

c)
d)

€)

a)

2.2.3 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpoImen MOJOBHHY OKPYXHOCTH pammycoM 1,5 kM 3a 0,5 gaca. IIpu 3ToM MOmyns cpemHero BeKTopa
CKOPOCTH TICIIEX0/1a PaBEH

3,0 km/g

4,0 km/4

5,0 xkMm/4

6,0 KM/

7,0 km/g

2. HeGonpmoe teno (MaTepraiabHyl0 TOUKY) Opocunu moj yriaoM 30° K TOPH30HTY C HadalbHOH cKopocThio 20 M/C
Yepes Kakoe BpeMs TEJO JOCTUTHET Bbiciuel Touku? [Tpunsts g=10 m/c?

01lc

02c

05c

lc

2¢c

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

20 06/(:2 . CKOoBbKO 000POTOB cIeTaeT poTop Yepe3 1 CeKyHIy Mmocie BKIIOUCHHS ABUTATEIS?
10
15
20
25
30

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoil 1 KT MOMKET CKaTh IPYXKHHY KECTKOCTBIO 2 -10° H/M Ha BenuuMHYy, paBHYIO
0,1 cm

0,2 cMm

2cMm

I cm

0,5 cMm

5. Tenexka Maccoit 15 Kr ABHXKETCS IO BOTHYTOMY MOCTY €O CKOpocThio 10 M/c. B HIbKHEi Touke cuima HOpMalbHOTO
JIaBJICHUSI TEJISKKN HA MOCT B/IBOE IIPEBOCXOMT CHITy TsDKecTH. [Ipn 3TOM pasnyc KpUBH3HBI MOCTA PaBeH

10m

I5m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, jetsiias co CKOPOCTbIO 2 M/C, MONAAaeT B MOABCUICHHBIN JTUIKUIA JIUCT Oymard maccoit 1,5 r.
Cpasy nocie CTOIKHOBEHHS CKOPOCTb ABMKEHHMS JIUCTA C IPUIHIIIIEH K HEMY MyXOH COCTaBIsSeT

2 wm/c

1 m/c

0,5 M/c

0,2 m/c

0,1m/c

7. HeGonpmoe Teno (MaTepHalbHYIO TOYKY) Maccoi 2 Kr, HaAXOAALIYIOCS Ha HEKOTOPOI BBICOTE Haj MOBEPXHOCTHIO
3eMJIM U MMEIOUIYI0 IOTEHLUANbHY0 3Hepruto paBHyro 400 [k, OTHYCTHIN, TaK YTO 4€pPe3 HEKOTOPOE BPEMSI OHO
ynano Ha 3emiiro. Yemy paBHa CKOpPOCTb ATOTO Tejla B MOMEHT NajieHus Ha 3emito? ConpoTHUBICHHUEM BO3AyXa
npeHeopeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. Opnnopoanslii auck paamyca 0,1 M, karsmmuiics 0e3 NPOCKaJb3BIBAHMS IO T'OPU30HTAJIBHOW IOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TI0TIa1ast Ha HAKJIOHHBIH y4acTOK, TOJJHUMAETCs Ha BEICOTY

25M

1wm




c) 05m
d 04wm
e) 02m

9. HaﬁﬂI/ITe YHCIIO CTEICHEH CBO60ﬂI)I MOJICKYJT UACAJILHOT'O I'a3a, €CJIK BCA DHEPTHUA €TI0 TCIUIOBOI'O ABUKCHUA
TIPUXOJUTCA Ha IMOCTYNATEIIbHOE ABMYKEHNUE MOJIEKYIT

a) 3

b) 4

c) 5

d) 6

e) 7

10 B JABYX OAWHAKOBBIX 6ann0Hax HaxXoquTCsAd KHCIOPOJ IMOJA OAWHAKOBBIM JaBJICHUCM p u OI[HOI7I H TOH Xe

TeMnepaTypoﬁ T ITocne TOT'0, KaK ra3 u3 nepBoro 6am10Ha MOJIHOCTBIO MEPEKavain BO BTOpOI7[ 6aJ'IJ'IOH Hn II0CJeC
9TOT'0 MOBBLICUJIN TEMIICPATYPY B 1,5 pasa, JaBJICHHUC BO BTOPOM 6ann0He CTaJIO 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 HalpsDKeHHE 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
JMHUAM HHIYKIHUU. PasHOCTh MOTEHIMATIOB MKy KOHIIaMu IpoBoja u = 0,6 B. Haykuus 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 nixec ?

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

[oToK BEeKTOpa dIEKTPUYECKON HHIYKIHMH (IJIEKTPHIESCKOTO CMEIeHHs) Yyepe3 CHepHYEeCKyI0 MOBEPXHOCTh, OXBATHIBAIOILYIO
TOUCUHBIC 3aPAIbBI () = 2 uK1, a, = 3 K1, gs =~ 2 uK, 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 Tlpumepsbl 3aJaHMii. 2 ceMecTp

1. K 3neKTquec1<oﬁ CXEMC, COCTOﬂHlCﬁ 13 IBYX PE3UCTOPOB U UICTOYHHKA TOKA, MOAKIIOYCHBI ABa UJACAJIbHBIX BOJILTMETPA.

[Nokazanus nepsoro BombT™MeTpa V; paBHo 20 B. Uto nokaspiBaeT BTopoii BonsT™eTp V,?

2. Yemy paBHO comnpoTuBieHue nenu, ecam R, = 1 0m, R, = 3 Om, R, = 1 Om? — R, R,

3. ManeHpKkuil mIapyuK UMeeT 3apsij ¢ U CO3/aeT B TOYKE, HAXOMsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
10JI€ HAIPSDKEHHOCTHIO, paBHOM 1o Monyito E. Illapuk TOMOJHUTENBHO 3apsAnid U €ro 3apsi cTal paBeH 2q. Uemy
CTaja paBHA HAIIPSHKEHHOCTB 3JIEKTPOCTATHIECKOTO MO ATOTO MAPHKa B TOUYKE Ha PACCTOSHUH 27 0T HET0?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepkut N BHUTKOB, 1O HeH
MPOTEKaeT TOK, CHJIOW [, MpW STOM MarHMUTHas WHAYKIMSA B IIEHTPE TakoW KaTymKkd paBHa B,. Uemy Oyzer paBHa
MarHuTHas HHAYKIHSA B LEHTPE KATYIIKH, €CIM YBEJININUTh KOINIECTBO BUTKOB B HEH B 2 pa3a, a TOK, IPOTEKAIONINH B
HEll YMEHBILIUTD B 2 pa3za?

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

6. KosebaTenbHblii KOHTYp MMEET JT0OPOTHOCTh, paBHylo 103. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBLHO YMEHBIIAETCS
SHEprus BBIHYKACHHBIX KoJeOaHUH B TAKOM KOHTYpe 3a nepuoj?

(2
7. JIBa 3meKTpoHa BpaIIAlOTCA B OJHOPOAHOM MarHUTHOM mose. ECiiu nux cKOpOCTH OTHOCSATCS Kak u—l = 2, TO OTHOILICHHE
2

R
UX paJilyCoOB BPaLICHU R—l paBHO
2

8. Kak m3MeHuTCs paccrosiHME MeXIy HHTep(EepeHUUOHHBIMU TonocamMu B ombiTe HOHra, ecim paccTOsSHUE MEXIY
9KpaHaMH YBEJIUYUTH B 2 pa3a?

9. B ombite FOHra minna Bosiael u3Menunach ¢ 600 um Ha 400 HM. Kak u3MeHHUIaCh HMIMPHHA TI0JIOC Ha 3KpaHe?

10. Tlepwon audpaxkumonHOW pemerkd paBeH d. Kak H3MEHUTCS pacCTOSIHME MEXIy TJIABHBIMH MaKCUMyMaMH IIpH
Iudpakuy cBeTa Ha MU(GPAKIMOHHON pelleTke Mpu HeOONBIINX yriiax JU(PAKIMHU, eCd NepHol NHPPAKIMOHHOH
perieTku OyaeT paBeH 2d, a MOJIOXEHUE MEXKY PELICTKOH U SKPAHOM He NU3MEHHTCS?

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

12. Kak ObUTa M3MEHEHA 4acTOTa CBETa, €CJIM MaKCUMAaJIbHAsI CKOPOCTh 3JICKTPOHOB mpu GoToddhdhexre Bozpocia B 3 paza?
PaboToii BEIX0O/a 3TIEKTPOHOB U3 METaljIa IpeHeOpeys.

2.4 TlepeyeHb BONMPOCOB /151 MOATOTOBKH 00y4AIOIIMXCS K MPOMEKYTOYHOI aTTecTallNU
1 cemectp

1. Cuctema otcueta. [IpoliieHHBINH MyTh U NepeMeIieHne. Paguyc BEeKTOp, BEKTOp CKOPOCTH, BEKTOP YCKOPEHHS U CBA3b
Mex Ty HUMH. CpeHsIst CKOPOCTb U cpeliHee YCKOpeHHe. TaHreHIMaIbHOe U HOPMaTbHOE YCKOPEHHS U X CBSI3b CO CKOPOCTBIO.

2. JIBM)KeHHEe YaCTHIIBI [I0 OKPY>KHOCTH. BEKTOpHI yrita moBopoTa, yriioBoili CKOPOCTH U YIJIOBOTO ycKopeHus. CBsi3b MEXKIY
YIJIOBBIMU U JIMHEUHBIMU BEJIMYMHAMMU.

3. Iepesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH HetotoHa. Tlonsitne cuibl. Crioxkenue cuil. Tperidl 3aKoH
Herotona. ['paHuIBI IPIMEHUMOCTH KJIACCHIECKOTO CIIOCO0a OTMCaHMS ABMDKEHHS YaCTHI.

4. OCHOBHBIE CHJIBI B MEXaHHKE: CHIJIBI BCEMHUPHOTO TATOTEHUS, CHIIBI TPEHUs CKOJIBKEHHS, CHIIbI COIIPOTHBIICHUS, YIPYTHe
CHUJIBL.
. 3aKOH U3MEHEHUS U COXPAHEHHS UMITYJIbCAa MEXaHUIECKON CHCTEMBI.
. Hentp macc. OCHOBHO# 3aKOH MOCTYNATENBHOTO ABMKEHHSI LIEHTPa Macc.
. YpaBHEHHE IBHKEHHs TeJla IEPEMEHHON MacChl.
. 3aKOH U3MEHEHHSI KHHETHYECKOH PHEprun cucteMsl. PaboTa M MOLITHOCTS.
. KoncepBaTtuBHbIE (TOTEHIIMAIBHBIC) U HEKOHCEpBAaTUBHBIE CHIIBI. [loTeHnansHast sHeprus. CBA3b MEXTy NOTSHIIMATBHOM
SHEpruei u cuiIou.

10. 3akoH U3MEHEHHUSI U COXPAHEHHUS TTOJIHON MEXaHUYECKOW SHEPIHU CUCTEMBI.

11. MoMeHT UMITylIbCa MAaTEpHaTbHOM TOYKH. MOMEHT HMITyJlbCca MEXaHHYECKOW cHUCTeMbl. MOMEHT CHibl. MOMEHT
HMITYJIbCA U MOMEHT CHJIbl OTHOCUTENIBHO OCH.

12. 3akoH U3MEHEHHUS U COXPAHEHHs MOMEHTA UMITYJIbCa MEXaHUUECKOIl CUCTEMBI.
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13. llenTpanpHOEe CTOJKHOBEHHE ABYX 4YacThll. AOCOIIOTHO yHpyroe m aOCOJIIOTHO HEyHpyroe crojkHoBeHue. CkopocTu
Y4acTUI] 10CIIE CTOJKHOBEHUSL.

14. OcHOBHOI1 3aKOH BpaIaTEIbHOTIO IBM)KEHHUS TBEPJOI0 TeJla BOKPYT HEMOABHKHOM OCH.

15. Onpenenenne momeHt unepunn. Teopema Illteiinepa.

16. MOMEHT HHEPLMH TOHKOTO CTEPXKHS OTHOCHTEIBHO OCH, EPIIEHUKYIIPHON CTEPIKHIO.

17. MOMEHT MHEpIH OJHOPOIHOTO IMCKA, OTHOCHTEIHHO OCH, IEPHEHINKYIIIPHON INIOCKOCTH IMCKA U IMPOXOAAIIEH depe3
€ro LEHTP.

18. MoOMEHT HHEPIIMU OXHOPOAHOTO MIapa, OTHOCHTEIBHO OCH, IIPOXOSIICH Yepe3 ero LIEHTP.

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

20. UneanpHas xunkocts. CTallmoHApHOE TEUEHHE HIeabHON KUAKOCTH. Y paBHeHHe bepHymn. Bsskas sxuaxocts. Cribl
BHYTPEHHETO TPEHUSI.

21. Mlpunnun otHocutenbHocTH [anumnes. IlpeoOpasoBanmst ["anmunes. [IpuHIMI OTHOCHTENBHOCTH B PENISITHBUCTCKOM
Mmexanuke. [IpeoOpazoBanus JlopeHna a1t KOOPIUHAT U BPEMEHH U UX CJIEICTBUSL.

22. Pensruuctckuil umnyisc. [loiHas sHeprust yacTuibl. JJMHAMUYECKUE U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pH3HKE.

23. lepopmanust mpomosbHOTO pacTsbkeHust (CkaTusg) TBepiaoro Teia. HanpspkeHue. OTHOCHTENIBHOE —YAJIMHEHHE.
Koaddumument ynpyrocta. Mozaymns FOnra. 3akon ['yka amst pactspkenus (cxatust). Jedopmanus ciBura TBEpAOro Tema.

24. Onpenenenne KoneOaHWH B MEXaHHYECKOW cucreMe. [apMoHMYeckne KojeOaHHSA. YpaBHEHHE TapMOHHYECKHX
KoJIeOaHUH | ero pemeHne. [ 'eoMerprdaeckas HHTEPIPETAIN TAPMOHIIECKUX KOJIeOaHHH.

25. @opmyna CIOXKECHUS ABYX TAPMOHUIECKUX KOICOaHUH.

26. IIpy>XuHHBIA 1 MaTeMaTHYECKUA MasTHUKH.

27. ®u3nyecKuii MasTHUK.

28. YpaBHEHUE 3aTyXarOLIMX TAPMOHUYECKHUX KOJIe0aHuil 1 ero peuieHue. Y cJIOBUE CYIECTBOBaHHS 3aTyXalOUIMX KOJIeOaHui.
XapakTepuCTHKU 3aTyXalolluX KojeOaHuil: yactora, nepuoi, KodQGHULUUEHT 3aTyXaHHsl, JOrapupMUIECKU JEKPEMEHT 3aTyXaHUs,
JIOOPOTHOCTS.

29. YpaBHEHHUE BBIHYK/ICHHBIX KOJICOAHHUH MOJI IeHCTBHEM TI'apMOHMYECKU M3MEHSIONICHCS BHEIITHEH CHIIBI M €r0 peLIeHUe.

30. SIBnenue pe3oHaHca. PesoHaHcHas yactora.

31. BonnoBele apmwxenust. [Tnockas cuHyconaibpHas BojiHa. berymue u cros4yue BoiHbl. YacToTa, IiMHA BOJIHBI, BOJHOBOI
BEKTOP, (pa30Bast CKOPOCTb.

32. [lpeamer TepMonuHaMHKHA. OCHOBHBIE TOHATHS W OIpEACICHHS TEPMOAWMHAMUKM  (MaKpPOCKOIHMYECKas CHCTEMa,
BHYTPEHHHE ¥ BHEIIHHUE NApaMETPbl, COCTOSHUE, PABHOBECHE, PABHOBECHBIE I HEPABHOBECHBIE COCTOSIHUS, NTPOIIECC, PABHOBECHBIEC U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. Ob6uiee Havyano TepMoagHAMUKN. [IoHATHE SMIMPUIECKONH TEMIIEPATyPBHI.

34. OcHOBHBIE NOJIOKEHHSI KHHETHYECKOW TEOPUH HJIealIbHOTO Ta3a. Y paBHEHHE KHHETHYECKOI TEOpUH I'a30B IS IaBIICHHS.

35. Pacnipenenenue SHEPIUU MOJICKYJI IO CTEIICHSM CBOOO/IBI.

36. 3akoH MakcBeia 0 pacnpeesieHnd MOJIEKYJI HJIeajbHOTO Ta3a 10 CKOPOCTSIM M DHEPIHSM TEIUIOBOTO JIBHUKECHHS.

37. Bapomerpuueckas popmyna. Pacipenenenue bonbimana.

38. BHyTpeHHsss 2Heprus TepMojanHamuueckoil cucrembl. IlepBoe Hawano TtepmoiauHamuku. Dopmyna s pabOThI
uzeanabHoro rasa. I'paguueckoe npeacrapiaeHne paboOThI rasa.

39. TenoeMKOCTh TePMOANHAMUYECKON CHCTEMBI. Y IeNbHAsI U MOJISIPHAS TEIUIOEMKOCTH. TeII0eMKOCTh B H30XOPHIECKOM
1 1300apHUECKOM TIPOIIECCax M CBSI3b MEXKAY HUMH. BHYyTpeHHsII SHEpTrHs HJIeaJbHOTO Ta3a.

40. Annabaruueckuii mporiecc 1 ero ypaBHeHue. Pabora ra3a npu agnadaTHdeckoM mporecce.

41. TTommuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VneanbHBIA W peanbHBIA Ta3bl. YpaBHeHHs MenzaeneeBa-Knanelipona u Ban-mep-Baanpca. BuyTpeHHss 3Heprus
peanbpHOTO Tasa.

43. Bropoe Ha4yaj0 TepMOJMHAMUKH B Pa3IMUHBIX (OPMYIHUPOBKaX.

44. O6parumble U HeoOpaTumble mporecchl. [loHsaTue sHTponmu. CBoicTBa »HTpommu. DOPMYIHPOBKAa BTOPOTO Hadala
TEPMOAWHAMMKH C HCIIOJIb30BaHUEM MOHATHA HTpornu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. Temnobie Maruabl. KITJ] TemaoBo# MaInHbL.

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

48. CTaTHCTUYECKUH CMBICIT SHTPOITHH.

2 cemecTp

1. DmexTpuueckue 3apsuel M UX cBoWcTBa. 3akoH Kynona. HanpspkeHHOCTH aneKTpocTaTmueckoro moist. [IpuHimmn
CYNEPHO3ULUH JIEKTPOCTATUUECKUX MOJIEH.

2. Teopema ['aycca [utst 3JIEKTPOCTATHYECKOTO IMOJIS B BAKyyMe.

3. IIpumenenue Teopembl ['aycca k pacyeTy HEKOTOPBIX AIEKTPOCTATUUECKHX TT0JIeH B BaKyyMe.

4. Ilupkynsamus BeKTOpa HANPSDKEHHOCTH — AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o wupkymsiuuu. IloTenuuan
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIHANA M HATIPSHKEHHOCTH.

5. Dnextpudeckuit aumoik. [lone aumoss.

6. Ananextpuku. [lonspusanns 1uanekTpukoB. Bekrop nomsipusanuu. HanpspkeHHOCTD OIS B IMAJIEKTPHUKE.

7. Onexrpudeckoe cmemenue. Teopema ["aycca U1 BEKTOpa 3IEKTPUIECKOTO CMEIICHHSI.

8. YcioBust Ha rpaHuIle pasjena AByX AUDIEKTPHIECKUX CPel.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIC.

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

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

12. DaeKkTpUYeCcKHii TOK, CHIIa U TUNIOTHOCTh TOKA.
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. 3akoH Oma. ConpoTHBIICHHE TPOBOTHUKOB. PaboTa u MoiHOCTh. 3akoH Jxoynsa-JleHna.

14. CropoHHHE CHIIBL. DIEKTPOABIKYILAS CHJIa U HanpsbkeHHe. 3akoH OMa 71l HEOZHOPOJHOTO y4acTKa LeTH.

15. Ipasuna Kupxroda s pa3BeTBICHHBIX LETIEH.

16. DnexkrponpoBogHOCTs MeTauoB. HocuTenu Toka B Metaiuiax. HeqocTaTouHOCTh KiIacCHYECKOM AJIEKTPOHHOM TEOpHH.

17. DnexTpudecknuil TOK B BaKkyyMe. TepMOdIIeKTpOHHAS YMHUCCHSL.

18. YpoBenr Depmu. DeMEHTH 30HHOH TEOPHH KPUCTAUIOB. 30HHAS CTPYKTYpa DHEPTETHUYECKOTO CIIEKTPa SJIEKTPOHOB
TBEPZOTO Tena.

19. MarHuTHOE TIOJIE W €ro XapakTepUCTUKHA. MarHuTHas WMHOyKnws. 3akoH buo-Capapa-Jlammaca. MarHuTHOe Imole
IBIDKyIIerocs 3apsana. 3akoH Amnepa. Cra Jlopenma.

20. Teopema 0 IUPKYIALUN BEKTOPA MATHUTHOW MHIYKIIHH.

21. Tlorok BekTOpa MarHuTHOM MHAYKIMH. Teopema ["aycca /it BeKTOpa MarHUTHOM WHITyKIIWH.

22. MarautHoe 1oJjie COJICHOUIAa U TOPOU/IA.

23. PaboTa 1o nepemMenieHuo MpOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

24. DHeprus MarHUTHOTO TIOJIS.

25. MarnuTHoe 1oJjie B BellecTBe. SIBiIeHre HaMarHu4uBaHus. BekTrop HaMarHn4eHHOCTH.

26. BexTop MarHUTHON HHIYKIIHA B BEII[ECTBE.

27. HanpspkeHHOCTh  MarHWTHOTO TOJI.  MarHWTHas BOCHPHMMYMBOCTH M MAarHWTHAs IIPOHMIIAEMOCTb. Teopema o
LUPKYJBIIUY [T BEKTOpa HANPSDKEHHOCTH MAarHUTHOTO TIOJIS.

28. YcnoBus Ui MArHUTHOTO TIOJISL HA TPAHUIIE pa3ziena IByX MarHETHKOB.

29. JlnamarHeTHKy U mapaMaraeTuku. deppoMarHeTHKH U X cBoicTBa. [Ipupona ¢peppomaraeTusma.

30. SIBneHne IeKTPOMarHUTHON HHAYKINHU. 3akoH Dapazies 1 ero BEIBOJ M3 3aKOHA COXPAHEHHS SHEPTHU.

31. IHyKTUBHOCTD KOHTYpA. SIBlIeHHE CAMOMHIYKIHH.

32. Toku Ipu pa3MbIKaHUH M 3aMbIKaHHUU LenH. B3aumHuas unaykuus. Teopema B3auMHOCTH.

33. BuxpeBoe anextpuueckoe noje. Tok cMeneHus.

34. YpaBHeHnust MakcBeiia AJ1sl 3JIeKTPOMArHUTHOTO TTOJISI.

35. KonebaTenbHblli KOHTYp. YpaBHEHHE KoJjieOaHUil B K0JieOaTeIbHOM KOHTYPE U €r0 peleHue.

36. BoiHyXI€HHbIE dJIEKTPHYECKUE KOJIeOaHHs B KOJIeOaTeIbHOM KOHTYpe. SIBlieHne pe3oHaHca.

37. TlepeMeHHBIH IeKTpUUECKUNA TOK. MOIITHOCTb, BBIAEIsIEMasl B LIETIH IIEPEMEHHOTO TOKa. JIeHCTBYIONINE 3HAUCHHS TOKa U
HaIpsDKeHNUS.

38. DnextpomarauTHble BOJNHBL JluddepeHnnansHoe ypaBHEHHE 3JI€KTPOMAarHUTHOW BOJIHBI M €ro pemeHne. BekTop
IoiituHra.

39. CaeToBBIC Ty4H. 3aKOHBI reoMeTpruIeckoi ontuky. [Ipuanun depma.

40. LlentpupoBaHHble onTHueckue cucteMsl. JInuzpl. @opmyna Tonkoii mmuH3bL. [locTpoeHue n300paxeHuii B IMH3aX.

41. KorepeHTHOCTh U MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. VIHTep(hepeHnus cBeTa. YcloBUE MaKCUMYMOB 1 MHHUMYMOB.
Mertopl HaONrOIeHNsT HHTEPPEPEHIMH CBETA.

42. VInTepdepeHys cBeTa B TOHKUX IUICHKAX M [UIACTHHKAX.

43. Konbua HerotoHa.

44. JTudpaxuumst cBeTOBBIX BOJH. MeTox 30H dpenerns.

45. udpakmms OpeHens Ha KPYTIIoM OTBepcTuH u aucke. Crupans OpeHens.

46. Nudppaxmus Opayarodepa Ha OTHON IIEIIH.

47. Nudpakmus Opayrrodepa Ha TUPPAKIHOHHON peIIeTKe.

48. Tucriepcust cBeTa. DIEKTPOHHAS TEOPHS TUCTICPCHH.

49. EcTecTBeHHBII M TOJIIpU30BaHHBIA cBeT. [lomspu3anus cBeTa NMpH OTPaXEHHUHM W TPEIOMIICHWH Ha TPAHMIE JBYX
JIN3IIEKTPUKOB.

50. TMonsipu3anus cBeTa NpH MPOXOXKISHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

51. TennoBoe U3ITy4eHHE U €T0 XapaKTEPUCTHUKH.

52. 3akoHbI TemoBoro u3ny4denus (3akonsl Kupxroda, Credana — bonbimana, Buna, dopmyinsl Penes-/xxunca u [Tnanka).

53. ®otoaddexT. 3akonbl hoTodrdhdhexra u X 0OBSICHEHUE C TOUKH 3PSHHS KBAHTOBOM TCOPHH CBETA.

54. Dddext KomnroHa u ero anemeHTapHast TEOpHsL.

55. Pa3BuTHe npeacTaBaeHnil 0 CTpoeHnH aToMa. bopoBckasi Teopust BOAOPOI0TOA00HOTO aToMa.

56. KopmyckynsipHO-BOTHOBO# JTyalTu3M CBOMCTB BeliecTBa. BoHs! e Bpoiiist n ux cBOHCTBA.

57. CooTHomIeHNE HeompeaeneHHocTel [ ei3eHOepra.

58. BonHoBas QyHKIHMS 1 ee CTATHCTHYECKUI CMBICIT.

59. O6mee ypaBuenune llpeaunrepa. Ypasuenue llpenunrepa s crainoHapHBIX COCTOSIHUH.

60. Yactuma B 0THOMEPHOU MOTEHIHATIBHOM sIMeE.

61. TIpoxosKaeHHE YaCTUIICH TOTEHIIMAIBHOTO Oaphepa.

62. Bomopoaomnoqo0Hple aTOMbI. JHEpreTHYecKkne ypoBHH. IloTeHimanbl BO30OYKAeHHS © HOHM3auH. CIIEKTPhI
BOJIOPOJIOTIOTOOHBIX aTOMOB.

63. Hepa3nnunMocCTh OJIMHAKOBBIX YacTHIl B KBaHTOBOM MexaHuke. [IpuHuun [Maynu. CTpyKkTypa SHEpreTuyeckux ypoBHel B
MHOTO3JIEKTPOHHBIX aTOMaXx.

64. Turesl cBsi3eii JIEKTPOHOB B aTOMaX.

65. Mozekyna Bomopoaa. dusndeckast mpupoaa XUMUIECKOH CBsI3U. MIoHHast M KOBAJICHTHAs CBSI3H.

66. DnexTpoHHBIE, KoJlebaTeNbHBIE M BpalllaTeIbHBIE COCTOSIHUSI MHOI0aTOMHBIX MOJIEKY 1. MOJIEKY ISIpHBIE CIIEKTPBI.

67. DneMeHTHl KBaHTOBOW TEOpWH H3JIydeHUs. BbIHYyXaeHHOe M CIOHTaHHOe Hu3iydeHue ¢(oroHOB. [IpuHIm pabGoTsl
KBaHTOBOI'O F'eHEepaTopa.

68. Crpoenune aTomMHOro siipa. Monenu siapa. SlnepHsle peakuny. 3aKOHBI COXPAHEHHUS B SAIEPHBIX PEAKIIUIX.

69. PagnoaktuBHbIe peBpateHus sjuep. Peakuus sinepHoro nenenus. Lennas peakuust aeneHus. SaepHslid peaktop.

70. DeMeHTapHBIC YACTUIIBI M UX B3aMMOICHCTBUS.



3. MeToauyeckne MaTepHaJibl, ONpeAesIoIIUe NPouelypPy U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUU NPOMEKYTOYHOM aTTeCTAllUH

KpnTepnn (l)OpMHpOBaHHﬂ OLCHOK ITO OTBETaAM Ha BOIIPOCHI, BLINMOJIHEHUIO TECTOBLIX 3aJaHui

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot oOuiero o0bEMa 3aJaHHBIX BOIIPOCOB;

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

- OLICHKA «Y/IOBJIETBOPHUTEJIBLHO» BBICTABIACTCS OOYJAIOMIEMYCs, €CIH KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0611ero oobEMa 3a1aHHBIX BOTIPOCOB,;

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

Kpurepun ¢popMupoBanus oueHoK Mo pe3yabTaTaM BbINOJHEHUS 3aJaHU

«OTIMYHO/32YTEHO0» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO IMOJTHOCTHIO 0€3 OIIMOO0K U HEJ0YETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 32 padOTY, BHINOJIHEHHYIO [TOJIHOCTHIO, HO IIPH HAJIMYUM B HEll He Ooiiee
OJIHOM Herpy0Ool OIMOKY U OAHOTO HejoveTa, He OoJiee TpeX HEel0UETOB.

«Y10BJIETBOPHUTEJBHO/3a4TEHO» — CTaBUTCA 32 padOTy, €ciu 00yJyaroUIuiics MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK JOMYCTU HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEIOYETOB, HE Ooyiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OMMOOK, OAHON HErpyOoW OMIMOKH U JIBYX
HEJ0YETOB.

«HeynoBjieTBOpUTEJIBLHO/HE 3a4YTE€HO» — CTAaBUTCA 3a PAa0bOTY, €CIM YHUCIO OMIMOOK W HEIO0YETOB
MIPEBBICUIIO HOPMY TSI OLIEHKU «YAOBIETBOPUTEIHHOY» WUJIU MPABUIIHLHO BHITIOJHEHO MeHee 2/3 Bceil paboThl.

Buowt owubox:

- 2pybvie OwUOKU. He3HaAHUe OCHOBHLIX NOHAMUL, NPABUI, HOPM, HEe3HAHUe NPUEeMO8 peuleHus 3a0ay;
OWUOKY, NOKA3bI8AIOWUE HENPABUILHOE NOHUMAHUE YCII08USL NPEONOHCEHHO20 3A0AHUS.

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

- He0ouembvl.: HepAYUOHATbHbIE NPUEMbL 8bINOIHEHUS 30AHUSL; OMOeNbHble NOZPEUHOCMU 8 POPMYTUPOBKE
86160008, HEOPEIHCHOE GbINONHEHUE 3A0AHUSL.

Kpurepun popMupoBanusi OLEHOK 10 324eTy

«3auTeHo»» - O0yyaroIMNCS AEMOHCTPUPYET 3HAHME OCHOBHBIX pa3eioB MPOrpaMMbl M3yd4aeMOro
Kypca: ero 0a3oBbIX MOHATUN M (PyHIaMEHTalbHBIX MPoOJeM; MpUOOpesn HEOOXOIUMBbIE YMEHHS U HaBBIKH,
OCBOMJI BOIIPOCHI MTPAKTUYECKOT'O NMPUMEHEHUS MOJTYyYeHHbIX 3HAHUH, HE JOMYCTHI (PAKTUYECKUX OMIMOOK MpHU
OTBETE, JOCTATOYHO IOCJEAOBATEIbHO W JIOTMYHO M3J1araeT TEOPETUYECKUN MaTepual, IOIMycKas JHIIb
HE3HAYUTEJIbHbIE HAPYLIEHNS MOCIIEeI0BATEIbHOCTH U3JI0KEHNUS U HEKOTOPbIE HETOYHOCTH.

«He 3a4TeHO») - BBICTABISETCS B TOM cllydae, Korja oO0ydaromuics JeMOHCTPUPYET (pparMeHTapHbIe
3HaHUS OCHOBHBIX pa3eioB MPOTrpaMMbl MU3y4aeMoOro Kypca: ero 0a30BbIX MOHATUH U (QyHIaMEHTAJIbHBIX
po0ieM. Y sK3aMeHyeMOoro cjiabo BhIpakeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHATMTUYECKOMY MBIIIUICHHIO,
UMEIOTCS 3aTPYJHEHUS B M3JIOKEHUM MaTepHalia, OTCYTCTBYIOT HEOOXOIMMbIE YMEHHS M HaBBIKH, JOMYILEHbI
rpyOble OIIMOKY ¥ HE3HAHHE TEPMUHOJIOTHH, OTKa3 OTBEYATh Ha JOMOJHUTEIbHBIE BOIPOCH], 3HAHHE KOTOPBIX
HEOOXO0IMMO JJIsl TIOTYYEHUS TTOJIOKUTETBbHON OLEHKH

Kputepuu popMupoBaHus oleHOK N0 IK3aMeHY

«OT1an4yHo» (5 6annoB) — 00yyaromuncs JeMOHCTPUPYET 3HAHUE BCEX pa3zesioB H3y4aeMOi IUCIUIIINHBI,
CIOCOOCTBYIOLIMX OCBOEHHUIO KOMIIETEHIUI: co/iep:kaHne 0a30BbIX MOHATHH M (yHIaMEHTAJIbHBIX MPOOJIEM;
yYMEHHUE M3J1araTh MpOrpaMMHBII MaTepuan ¢ JeMOHCTpalield KOHKPETHBIX nmpumepoB. CBOOOHOE BiaJeHHUE
MaTepuajoM JOJKHO XapaKTepHU30BaThCsl JIOTUYECKOW SICHOCTBIO M YETKHUM BUJIEHHEM IyTeld MpUMEHEHUs
MOJIyUYEHHBIX 3HAHUI B NPAKTHUYECKON IEATENbHOCTH, YMEHHEM CBS3aTh MaTepuan ¢ JAPYTUMH OTPaCIsIMU
3HAHHUS.



«Xopomoy» (4 6amra) — oOyJaronUics TeMOHCTPUPYET 3HAHUS BCEX Pa3/IesiOB U3yd4aeMOW 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) — oOOy4aromuiicss JEMOHCTPHPYET 3HAHUE OCHOBHBIX pa3JiesioB
IPOrpaMMbl, CHOCOOCTBYIOIIMX OCBOCHHMIO KOMIIETEHIMI: ero 0a30BbIX MOHATUH M (QyHAAMEHTAJIbHBIX
npobnem. OfHAaKO 3HAHME OCHOBHBIX IMPOOJEM Kypca HE MOAKPEIUISIOTCS KOHKPETHBIMU 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, Korga oOOyYaromiuiics
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
U3JI0KEHUH MaTepualia, OTCYTCTBYIOT HEOOXOAUMbIE YMEHHS U HAaBBIKH, JOMYIIEHBI TPYOble OITMOKHN U HE3HAHUE
TEPMUHOJIOTHH, OTKAa3 OTBEYATh HA JOMOJIHUTEIBHBIC BOIPOCH, 3HAHHE KOTOPHIX HEOOXOIHMMO JUIs TIOTY4IEHUS
MOJIO’KUTENIBHOM OIEHKH.



