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OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBbIKOB U (MJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOLINX YPOBEHb CHOPMUPOBAHHOCTH KOMITETECHITHHA.

Metoanyeckre MaTepHaibl, ONPEAeSIONNe TPoLUeaypy U KPUTEPHH OLIEHUBaHHUS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOUYHOMN aTTECTALMH.



oOydYeHHsI 10 JIUCLUIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEIbLHAA 3aIHCKA

HCJIB HpOMG)I(yTO‘IHOﬁ aTTeCTallU — OUCHUBAHUC MPOMCKYTOYHBIX W OKOHUYATCIBHBIX PC3YJIbTATOB

O6eCHeLII/IBaIOI_HI/IX JOCTHIKCHHEC

IUIAHUPYEMBIX  PE3yJbTaTOB

OCBOCHU

®dopMbI TPOMEKYTOUHOM arTecTanuu: 3avem (1 cemecmp - ounoe obyuenue, 1 Kkypc — 3aounoe ooyuenue),

9K3ameH (2 cemecmp — ounoe obyuenue, 1 Kypc — 3aounoe obyuenue).

[Tepeuens KoMIETeHIINA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHMHEI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOI[ WHAWKATOpa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. Ciocoben pemats HHKEHEPHBIE
3ama4n B podecCHoHaTEHON
JeATEIEHOCTH C UCTIOIb30BaHHEM
METOJIOB €CTECTBEHHBIX HayK,
MaTeMaTUYeCcKOro aHalu3a U
MOJICTTMPOBAHUS

OIIK-1.2. [IpuMeHsIeT OCHOBHBIE TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JJIS

peLIeHus IPEAMETHO-IPO(PUIBHBIX 33129

OIIK-1.3. IIpuMeHseT ecTeCTBEHHOHAYYHBIE METO/Ibl TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEI0BAaHNSI OOBEKTOB, POLIECCOB, SBJICHHUH, TPOBOANUT
SKCIEPUMEHTHI [0 3aJJaHHOM METOAMKE U aHATU3UPYET Pe3yIbTaTh

Pe3synbTaTel 00yueHus Mo AUCHUILTUHE, COOTHECEHHBIE C TNIAHUPYEMBbIMU
pe3ysbTaTaMu OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI

KOZ[ 1 HAUMCHOBAHUC NMHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PeSyJ’ILTaTLI 06yqu1/I$[ 10 JUCIUIIIINHE

O1eHOYHbBIE
MaTepHabl
(cemectp 1,2, kype-1)

OIIK-1.2. ITpuMeHsieT OCHOBHBIE MOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
peLIeHus NpeAMETHO-NIPO(MIBHBIX 3a/1a4

OOyJaromuiics 3HaeT:

OCHOBHBIE IIOHSATHA M 3aKOHBI KJIACCHYECKOH U
COBPEMCHHOW (PM3UKH U MX POJIb B PEIICHUH MPEIMETHO-
npodHIBbHBIX 33184

Tectsr m. 2.1.1, m.
2.1.2

OOyJaromuiics yMeeT:
UCIIOJIB30BaTh OCHOBHBIE MIOHATHS ¥ 3aKOHBI (PM3UKH JIJIsI
peleHust MPeAMETHO-MPO(UIBHBIX 33184

Bagaun 1m. 2.2.1, m.
2.2.2

OOyuatomuiics BrajeeT:

HaBbIKaMH1 TMPHUMCHEHUS OCHOBHBIX MOHATHH U 3aKOHOB
KJIACCHUUYECKOM M COBPEMEHHOW (HM3MKU ISl PElICHUsS
PEAMETHO-NPOMUIIbHBIX 33/1a4

Baganus 0. 2.3.1, m.
2.3.2

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYYHBIE METOJIBI
TEOPETHYECKOTO M SKCHEPHUMEHTAIBEHOTO
UCCIeIOBaHUs  OOBEKTOB,  IIPOILIECCOB,
SBJICHUH, TIPOBOJUT SKCHEPHUMEHTHI IIO
3aJIaHHOM  METOJUKE M  aHAIU3UPYET
pe3ynbTaThl

OOyJarormmiics 3HaeT:

Tecter m. 2.1.3, m.

METO/IbI  TEOPETUYECKOr0 W  IKCHepuMeHTtansHoro | 2.1.4
uccienoBanus (QU3NUECKUX OOBEKTOB, MPOIECCOB U

SIBICHUI, METOMUKY TpOBelACHUss ©  00paboTKu

pe3ysIbTaToB (DU3UUECKOTO IKCIIEPUMEHTA

OOyJarommiicst yMeeT: Tecter m. 2.2.3, 1.
HIPUMEHSTh METOBI TEOPETUIECKOTO u| 224
JKCICPUMCHTAIILHOTO  HCCJICJOBAHUS  (PU3MUYCCKUX

O0OBEKTOB, MPOIECCOB U  SIBICHHMA, MPOBOAUTH

(u3nyecKkre 3KCIEPUMEHTHI 10 33/IaHHOW METOAMKEe U
00pabaTpIBaTh UX PE3YIbTATHI

OOyuaromuiics BIajeeT:

HaBBIKaMW TPUMCHCHUA MCTOJ0OB TCOPETUYECKOIO0 H
SKCICPUMCHTAIBHOTO  HCCICAOBAaHUS  (PH3HUYCCKUX
00BEKTOB, IPOIIECCOB U SIBIICHUI, HABBIKAMH ITPOBEACHUS
(U3MYECKUX IKCIEPUMEHTOB IO 3aJaHHOW METOJUKE U
HaBBIKAMHU 00pa0OTKHU HX PE3yJIbTATOB

Baganus 0. 2.3.3, 1.
2.34

HpOMe)Ky'TO‘{Ha}I aTrTeCTanus (Z-)KSaMCH) IIpOBOAUTCH B OJIHOM U3 CJICOAYIOIUX (I)OpM:

1) oTBeT Ha OUIIET, COCTOSIIINI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/[aHUII;
2) BeimonHeHue 3ananuii B DMMOC yHuBepcurera.

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

1) cobecenoBanue;

2) BeimonHenue 3ananuii B OMOC yHuBepcurera.



2. TunoBbie! KOHTPOJIbHbIE 32JAHNUS MM HHbIE MATEPUAIBI ISl OLEHKH 3HAHMIA, yMEHHU,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XaPAKTEPHU3YIOIIUX YPOBeHb C()OPMHPOBAHHOCTH KOMIIETeH M

2.1 TunoBsble Bonmpockl (3a1aHusl) 115 OLIeHKN 3HAHNH B KayecTBe 00pa30BaTeILHOTO pe3yJibTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTenbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHEIe | OOydJaroUIHiics 3HACT:

HOHATHS U 3aKOHBI €CTECTBCHHBIX | OCHOBHBIC IOHSATHUS U 3aKOHBI KIIACCHYECKOM M COBPEMEHHON (DPM3MKH U MX POJIb B PELICHHU
HayK Ul pelIeHHs HPEeIMETHO- | NpeIMeTHO-TPOQHIBHBIX 3a1a4

poGUIBHBIX 33734

2.1.1 Ilpumepsbl TecTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaibHBIM yCKOpEHHEM MaTepHaIbHOI TOUYKH Ha3BIBACTCS

a) COCTaBIISIOIIAs BEKTOpPa YCKOPEHHUS, HalpaBIeHHas [0 KacaTebHOM K TPAeKTOPUH MaTepHATBHOM TOUKH

b) mpousBemeHne BeKTOPa YCKOPEHHUS Ha KOCHHYC YIJIa MEKITY BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) mpoM3BeIEeHUE MOAYJISA BEKTOpA YCKOPEHHS HAa BEKTOP HOPMAJIH K TPAEKTOPHU MaTepUaIbHOM TOUKH

d) cocraBnsomas BEKTOpA YCKOPEHHs, HAlpPABJICHHAs BJIOJb MPSIMOH, MEPHEHAMKYISAPHON KacaTeIbHOW K TPaeKTOPHUU
MaTepuaibHON TOYKU

€) MpPOEeKIHUs BEKTOPA YCKOPEHHUS HA PauyC-BEKTOP MAaTEPUALHON TOYKH

2. BekTOopoMm yriioBoro nepeMelieHus MaTepuaibHOW TOUKY IPH €€ BPAIEHHH OTHOCUTEILHO OCH Ha3bIBAETCS
a) yroi, Ha KOTOPBI TOBEPHYIACH TOUYKA, YMHOKCHHBIN Ha €IUHAYHBINA BEKTOD, HAMIPABICHHBIH B CTOPOHY [BHKCHHS TOUKH
b) mnpoussenenue yria moBopoTa MaTepHAIBLHOM TOYKH Ha €MHUIHBIN BEKTOP, 3aIaf0MICH HATPABICHUE OCH BPAIICHUSI
C) JUIMHA IYTH OKPYXKHOCTH, 10 KOTOPO# MePeMeCTHIAChH TOUKa
d) yrom Mexmy pamiyc-BEKTOpaMH HAYaIbHOTO M KOHEYHOTO MOJNIOKEHHS TOUKH
€) TPOM3BEACHHME yIiia MOBOPOTa MaTePHANTBEHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePHAIbHOM TOUYKH

3. Kakoe yTBepkaeHuUE SIBIACTCS MIPABUIBHON U Hanboee TOYHOH popMyTupoBKOi BTOpOro 3akona HeroToHa

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

b) HW3menenue ummynbca Tena paBHO PaBHOACHCTBYIOIICH BCEX CHUII, ICHCTBYIOIIMX HA HETO

C) B uHepumanbHOW crcTeMe OTCUYeTa MPOM3BECHUE MACChI Telia HA YCKOPEHHE €ro MOCTYNATeIbHOrO JBHKEHHS PABHO
CYyMMe€ BCEX CHUJI, ICHCTBYIOIINX HA TEJIO

d) B uHepuuanbHOW CHCTEME OTCUeTa YCKOpEHHE, MPHOOpeTaeMoe TEIOM, PABHO MPOM3BEICHHUIO EHCTBYIOIIEH HA HEro
CHJIBI HA MaCCy Tela

e) B mo0oii cucteme oTcueTa CyMMa BCEX CHUI ICUCTBYIOIUX HA TEJO, PABHA MPOU3BEACHUIO €r0 MACChl HA €r0 YCKOPEHHe

4. BecoM Tena Ha3bIBaeTCS

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AEeHCTBYOLIAS HA TETIO

C) Macca Teja, BRIpaKeHHast B €IMHHIAX CUIIBI (KHJIOrPaMM-CHIIa)

d) cua, gelicTByIOAs Ha TEJO, BRIPAKEHHAS B €IMHHUIAX MACChl, KOTOPYIO H3MEPSIIOT B MPOIECCE B3BELIMBAHKS TEJIA HA
Becax

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

5. MOMEHTOM UMITyJIbCa MaTEePHUATbHON TOYKH HA3hIBACTCS
a) CKaIsIpHOE MPOW3BEICHHUE PaiyC-BEKTOPa MATEPHUATIbHON TOUYKU HA €€ BEKTOP UMITYIIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHAIBLHOM TOUKH HA €€ BEKTOP UMITYJIbCa
C) TPOM3BEACHHUE UMITYJIHCA MATCPHAIBLHOW TOUYKH, HA IIEYO CHIIBI, IEUCTBYIOIIEH HA TOUKY
d) wuMmyIBC MaTepHUANBHOW TOYKY B JAHHBIA MOMEHT BPEMEHH
€) TNpOM3BEACHHE MACCHl MAaTEPHATBLHOM TOUKH Ha KBAJIPAT €€ PACCTOSHUS 0 OCH BPAILCHUS

6. SIBieHue pe3oHaHCA MPH BbIHYKICHHBIX FAPMOHUYECKUX KOJIEOAHUSIX COCTOUT

a) B PE3KOM YMEHBIICHHM AMIUIATYIBI KOJEOaHWI MpPH MPUOJIMKCHHH YaCTOTHI BHEIIHEH CHIIBI K HEKOTOPOMY ee
3HAYEHUIO, ONIPEAEIAEMOMY CBOMCTBAMU CUCTEMBI

b) B pe3kom yBennueHNUH aMITUTYABI KOIEOAHU IPH MPUOIMKEHUN YaCTOTHI BHELITHEH CHIIBI K HEKOTOPOMY €€ 3HAYCHHIO,
OIpeNIeNIEMOMY CBOICTBAMU CUCTEMBI

! TIpuBonarcs THUIOBBIE BONPOCH M 3agaHus. OLEHOYHBIE CPEACTBA, NPEIHA3HAYEHHBIE IJIS HPOBENEHUS AaTTECTALMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJIWYEeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT AKTyalM3allid C Y9eTOM DPAa3BUTHS HAayKH, OOpa3oBaHWUS, KyJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHHE COACPKAHNS OIEHOYHBIX CPEICTB Cpear 00ydJaromuXcs YHUBEPCUTETA
HECYT 3aBenyromuii kKageapoil u mpenoaaBaTens — pa3padOTIUK OIIEHOYHBIX CPEJICTB.
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B PE3KOM YBEIWYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHUOJIIKEHUH 4aCTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
cBOOO/HBIX KOJIeOaHU

B PE3KOM YMEHBILICHUH 3aTyXaHMs KOJeOaHWH NpH NPHOJIMKEHUH 4YacTOThl BHEIIHEH CHIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTyXaIOUIUX KOoJIeOaHUH

B TIPEKpaILEeHNH KoJIeOaHUH NP NPUOIMKEHNH YaCTOTHI BHEIIHEH CHIIBI K 4acTOTE CBOOOTHBIX KOJIeOaHuH

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

OECKOHEYHO Majloe H3MEHEHHE KOTOPOil B 0OpaTHMBIX IPOLECcaX PaBHO OTHOLICHHIO OECKOHEYHO MaJloro KOJIMYECTBa
TeIUIa, NepeAaHHOT0 CUCTEME K TEMIIEPAType CHCTEMBI

OECKOHEYHO MaJloe M3MEHEHHE KOTOPOH B HEOOPAaTUMBIX IIPOLIECCax PaBHO OTHOLICHHIO OECKOHEYHO MaJIOTO KOJIMYECTBA
TeIlIa, IEPeIaHHOro CUCTEME K TEMIIEPATyPe CHCTEMBI

M3MEHEHHE KOTOPOIl B JIOOBIX MPOIIECCaX PAaBHO OTHOLIEHHIO KOJIMUECTBA TEIUIA, IEPEIaHHOr0 CHCTEME K TeMIeparype
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCAX PABHO IPOU3BEICHHIO OECKOHEYHO MJIOT0 KOJMYECTBA
TeIlIa, IePEeAaHHOro CUCTEME U TEMIIEpaTypbl CUCTEMBI

0ECKOHEYHO Majoe HM3MEHEHUE KOTOPOIl B HEOOpaTHMBIX IPOLECCaX PaBHO IPOM3BENCHUIO OECKOHEUHO Maoro
KOJIMYECTBA TEIUIA, HePEAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

2.1.2 TIpuMepsI TeCTOBBIX 3aJaHUii. 2 ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATHYECKOTO MOs?

HanpsoxkeHHOCTB 3IIEKTPUYECKOTO IO B TaHHOH TOYKE MPOCTPAHCTBA, YMHOKCHHAs HA paJiyC BEKTOP JaHHOM TOYKU
Cpenu TaHHBIX OTBETOB HET MPAaBHIHHBIX

Pabora mo mepeMeneHnio eTMHIYHOTO TTOJIOKUATENFHOTO 3apsiia U3 JAHHOW TOYKH IPOCTPAHCTBAa B OECKOHEYHOCTh
[oTeHnmanpHast SHEPTUSA MPOU3BOIBHOTO 3apsa, TIOMEIIEHHOTO B JAHHYIO TOYKY IIPOCTPAHCTBA

Cuina, nefiCTBYIOIIas HAa €QUHUYIHBIHN ITOJIOKUTEIHHBIHN 3apsi1, TOMEIIECHHEIH B JAHHYIO TOYKY IPOCTPAHCTBA

2. KougencaropoM Ha3bIBaeTCs

IBE I[UIOCKHX IUIACTHHBI, pa3felNCHHBIX CIIOEM [UAICKTPHKA C OTIMYHOM OT COMHHLBl JUAICKTPHYSCKON
POHULIAEMOCTBIO

1:000€ yCTPOMCTBO, KOTOPOE CIIOCOGHO HAKAIUTMBATE HICKTPUYCCKHE 3aPsiIbI

JIBa U30JIMPOBAHHBIX IPYT OT ApPYyra KOHLEHTPUYECKUX LIMJIMHIpA

CHCTEMa, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT APYyra NPOBOJIHUKOB

7000 IPOBOJHHUK, €CIIM OH 00J1a1aeT AIEKTPUUECKON EMKOCTHIO

3.  Chopmymmpyiite Teopemy ["aycca Ui 2IEKTPUIECKOTO OIS B BAKYyME

[upkynanus BeKTOpa HaIpsHKEHHOCTH AMEKTPHYECKOT0 TS 10 TF000My 3aMKHYTOMY KOHTYPY paBHa HYJITIO

IToTox BexTOpa HANPSHKEHHOCTH 3JIEKTPHUYECKOTO IOJIS 4Yepe3 IMPOU3BONIBHYIO TOBEPXHOCTh PaBEH anreOpandecKoit
CyMMe 3aps/I0B, HAXOIAIINXCS Ha STON ITOBEPXHOCTH, ACTICHHON Ha 3IEKTPHUYECKYIO MTOCTOSTHHYIO

IToTox BeKTOpa HANPSHKEHHOCTH JIEKTPUYECKOT0 OIS Yepe3 MPOU3BOIbHYIO 3aMKHYTYIO TOBEPXHOCTh PaBHA HYIIIO
LIupKysIsiiusi BEKTOpa HANPSHKEHHOCTH AJIEKTPUUECKOTO OIS 110 JII0OOMY 3aMKHYTOMY KOHTYPY paBHa IOTOKY BEKTOpa
HaINpsKEHHOCTH 3JIEKTPHUECKOTO MO Yepe3 MPOU3BOIbHYIO IIOBEPXHOCTb, ONUPAIOIIYIOCS Ha ATOT KOHTYD

[ToTox BekTOpa HAMPSHKEHHOCTH JJIEKTPHUYSCKOTO TIONS Yepe3 IMPOU3BONBHYI0 3aMKHYTYHO ITOBEpXHOCTH paBeH
anreOpandecKoil cyMMe 3apsI0B BHYTPH STOH TOBEPXHOCTH, ACICHHON Ha AIEKTPUIECKYIO TIOCTOSHHYIO

4. Cohopmynupyiite nepoe npasmwio Kupxroda

AnrebOpanueckas CymMma TOKOB B JII0OOM KOHTYpE 1IE€ITU paBHA HYJITIO

AnreOpandeckasl cyMMa TOKOB B JIFOOOM y3JI€ IIETTH paBHa HYIIIO

Anrebpardeckas cymma 3/1C B KaKI0M KOHTYpE paBHA HYJIO

Anrebparmdeckas cymma DJIC B KaXIoM KOHTYpe paBHa anreOpanmdeckodl CyMMe TMPOW3BEACHUI CHIBI TOKa Ha
COIIPOTHUBJICHHE BCEX YYACTKOB KOHTYpa

AnreOpandeckas cyMMa IaieHHH HAIIPsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHa HYJIIO

5. BekTopoM MarHMTHOM WHIYKIIMH Ha3bIBAETCS

BEKTOpHas (u3nvecKas BEIMYMHA, MOJYJIb KOTOPOHW pPaBEeH OTHOUIEHHIO MAaKCHUMaJbHOW CHJIBI, NEHCTBYIOIIECH cO
CTOPOHBI MArHUTHOTO MOJISl HA OTPE30K MPOBOJHHUKA C TOKOM, K CHJIE TOKa B IIPOBOJIHUKE

BEKTOpHas (pu3nyueckast BeJIMYMHA, MOIYJIb KOTOPOI paBeH OTHOILEHNIO MAKCUMAJIBHOTO MEXaHHMIECKOTO0 MOMEHTA CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYI0 B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOILyJTb KOTOPOH PaBEeH OTHOIIECHHIO MHHUMAILHOTO MEXaHWYECKOTO0 MOMEHTA CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, ITOMEIICHHYIO B OJHOPOJHOE MOJ€, K IMPOM3BEACHHUIO CHIBI TOKa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOILyJTb KOTOPOH PaBEeH OTHOIIECHHIO MHHUMAILHOTO MEXaHWMYECKOTO0 MOMEHTA CHII,
JICHCTBYIOIMX Ha PaMKy C TOKOM, NOMEIIEHHYI0 B OJZHOPOAHOE MOJE, K MPOU3BEIEHHUIO CHIIBI TOKa B paMKe Ha ee
HepuMeTp

BEKTOpHas (pu3nUecKas BEIMUMHA, MOYJIb KOTOPOH paBeH cuile, JeUCTBYIOIIECH Ha € AMHUYHBIN TIOJIOKHUTEIBHBIHN 3aps,
HaxOJISIIIMHCS B MATHUTHOM I10J1€

6. SIenenue CaMOMHIYKIHWHX COCTOUT B!
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b)

c)
d)

€)
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b)
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d)
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a)

a)

b)

c)
d)

€)

b)

BO3HMKHOBeHNH OJIC MHAyKIUH B IPOBOISALIEM 3aMKHYTOM KOHTYpe HpPHU M3MEHEHHM MarHUTHOTO IOTOKa 4epes
MPOU3BOJIbHYIO IOBEPXHOCTbD, ONUPAOLIYIOCS Ha JaHHBIH KOHTYP

BO3HMKHOBeHNH OJIC MHAYKLIUHU B HPOBOJSLIEM 3aMKHYTOM KOHTYpE NPH U3MEHEHHM TOKa, NMPOTEKAIOILEro 4epes
JIaHHBIA KOHTYP

BOo3HMKHOBeHNH DJIC MHAYKIMU B IPOBOAAILIEM KOHTYpE IPU 3aMBbIKaHUH UM PA3MBIKAHUH JAHHOTO KOHTYypa
BO3HMKHOBEHHH TOKA B IIPOBOJSIIEM 3aMKHYTOM KOHTYPE IIPH W3MEHEHHN MarHUTHOTO TIOTOKA Yepe3 JaHHBII KOHTYpP
BO3HMKHOBEHHHU TOKa B NMPOBOJSIIEM 3aMKHYTOM KOHTYpPE NPH M3MEHCHHH MarHUTHOTO IOTOKA Yepe3 MPOU3BOJIBHYIO
MIOBEPXHOCTb, OITUPAIONIYIOCS Ha JaHHBIN KOHTYP

7. OddexTrBHOE 3HaUEHUE CHIIBI IEPEMEHHOT0 TOKA OIpEeesIeTcs KakK

BEJINYMHA TAKOTO MOCTOSHHOTO TOKa, KOTOPBIA 3a BpEMsl, paBHOE OJHOMY IIEPHOIY NMEPEMEHHOTO TOKA, IPOU3BEAET
TaKyIo ke paboTy, 4TO B paccMaTPUBACMBIN MTEPEMEHHBIH TOK;

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

BEJINYMHA TOHM 9aCTH EPEMEHHOTO TOKA B IIETIH, SHEPTHS KOTOPOH MEPEXOIUT B TEIJIO, BEIIENIEMOE B IICTIH;

BEIMYMHA aMILIUTY bl IEPEMEHHOTO TOKa,;

BEJIMYMHA aMIUTATY bl IEPEMEHHOTO TOKA, YMHOXXCHHAs Ha \/E

8. Uro Takoe BOJIHOBAS MOBEPXHOCTH?

IIoBepXHOCTH B IPOCTPAHCTBE, 1O KOTOPOM JOLLIA BOJIHA B JaHHBI MOMEHT BPEMEHHU
['eomeTpHryeckoe MECTO TOUEK, UCTIBITHIBAIOIINX BO3MYIIICHUE B OAMHAKOBOU (aze
I'eomeTpHuyeckoe MECTO TOUYEK, BO3MYIICHHUS KOTOPhIX MaKCUMaJbHBI

ITorpanuuHas MOBEepXHOCTb, OTACIAIONIAS BOSMYIIEHHYIO Cpey OT HEBO3MYIIICHHOM Cpesbl
IInockocTh, NEPIEHAUKYJIIIPHAS HAIIPABICHUIO PACIIPOCTPAHEHMSI BOJIHbI

9. CdopmynupyiiTe 3aKOH MPSIMOJIMHEHHOTO PAaCIPOCTPAHEHHS CBETOBBIX JIyueit

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

B nr00BIX cpeiax CBETOBOM JIyd MPEACTABISCT COOOH MPAMYIO JIMHUIO

CBeToBast BOJIHA BCETIa PACIPOCTPAHACTCS MO MPSIMOU JTMHUU

B opHOpOAHBIX cpenax CBETOBOM JIyd sIBJISETCS IPSAMOM JIMHUEH

B ontrdeckn mpo3padHBIX Cpemax CBETOBOH JIyd BCET/Ia SBIIACTCS MPSIMOH JTHHUEH

10. Yro Ha3wiBaeTCs mudppakIneii CBETOBBIX BOIH?

Bce siBieHuUs, cBA3aHHBIC C OTHOAHUEM CBETOBBIMH JYYaMH JIFOOBIX MPETIITCTBHA

PasnojxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIOBIICHBI BOTHOBOM MPUPOAOH CBETa M HAOIIOAAIOTCS TIPH €0 PACcIIpOCTPaHCHUH
B Cpeax C Pe3KO BEIPAKEHHBIMH ONTUICCKUMHU HEOTHOPOTHOCTIMHI

COBOKYITHOCTb SIBJICHUH, KOTOPbIC 00YCIOBJICHBI 3aBUCUMOCTHIO [TOKA3aTEe sl IPEIOMIICHUS OT YaCTOTHI CBETOBOW BOJTHBI
HastosxeHre KOrepeHTHBIX BOJIH APYT Ha Ipyra

11. Vxkaxwure Haubosee MpaBWIbHYIO GOPMYIHPOBKY 3aKkoHa Masroca

MNHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MHpoHICAUICTO YEPE3 MOJIApHU3aTOp, IMPU OTCYTCTBUH IIOTJIOHNICHUSA CBETA
BEIIECTBOM OJSIPU3aTOPa YMEHBIIIAETCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCa yTJIa MeXKIY pa3pelicHHBIMH HAIPaBICHUSMH MOJIPU3aTOpa U aHATTU3aTOPa

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

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIMICAIIETO Yepe3 ONTHYECKYI0 CHCTEMY MOJISIpU3aTOp-aHaIH3aTop, BCEraa
MEHbIIIe HHTEHCUBHOCTHU CBETA, MAJAIONIET0 Ha MOJIIPU3ATOP

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIAPU3aATOP, IMMPU OTCYTCTBHU TMIOTJIOMICHUA CBETa
BELIECTBOM HE U3MEHSIETCS

12. CnekrpaibHas u3jiydaTeabHasi CHOCOOHOCTh TeJia 3TO

OHEPTHUA, U3 TydacMast e}II/IHI/IHeﬁ TIOBEPXHOCTH TEJIa 3a CIMHUIY BPEMCHU B €AMHUYHOM HHTEPBAJIC TJIMH BOJIH

SHEpTUsl, U3JIydaeMasi BCeM HarpeThIM TEJIOM Tella 33 €IMHUILy BPEMEHH B eIMHUYHOM UHTEpPBAJIC JUINH BOJIH

TMIOJTHAS DHEPTHS, U3JTydaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPaIbHOM JIMana3oHe ITHH BOJIH 32 €AMHHILY BPEMEHU
SHEPTUsl, U3JIydaeMasi eIMHULICH OBEPXHOCTH Tejla 3a €UHHILY BPEMEHHU BO BCEM MHTEpPBaJIe JUIMH BOJIH

SHEPTusl, U3JIydaeMasl eIMHULICH MOBEPXHOCTH Tejla 3a €MHUIYYy BpEMEHH B ONTHYECKOM JIMara3oHe JUIMH BOJIH

13. Kaxoe 13 NpuBEICHHBIX YTBEPKICHUH SBIIIETCS BEpPHBIM B Teopun bopa?

PaspemeHHbiMH OpOMTAMH IJIS1 SJIEKTPOHOB SIBIISIIOTCSl TaKWe, JJsI KOTOPBIX MOMEHT MMITYJIbCa 3JEKTPOHOB KpaTeH
LEJIOMY YUCITy BETUYUH

DHeprus JIEKTPOHA HA OPOHTE U €€ PaANYC MOTYT OBITh ITPOM3BOJILHBIMH

Paanyc opOHUTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUUBAETCS

IIpu ABMXEHNH IIEKTPOHOB MO OPOUTE MPOUCXOANUT HEMPEPHIBHON U3ITydeHUE YHEPTHU

Pannyc opOUTBI SIEKTpOHA ¢ TEUSHUEM BPEMEHH YMEHBIIIAETCS

14. Yro BBIpakaroT COOTHONICHHS HEONPEIeIEHHOCTEH B KBAHTOBOW MeXaHHUKe?

CooTHOLIEHUS] MEKAY H3MEPEHHBIMU TOYHBIMU 3HAYCHUSIMU KOOPANHATH! H UMITYJIbC MUKPOYACTHIIBI

OTcyTCcTBHE OTpaHUUCHUH Il OZHOBPEMEHHOTO M3MEPEHUSI KOOPAMHATHI M MIMITYJIbCA MUKPOUYACTHIIBI




¢) KopmyckynsipHbie CBOWCTBA BElECTBA

d) BonHOBbBIE CBOICTBa MUKPOYACTHUII

e) CooTHOUICHHS MEXIY CPEIHUMH KBAIPATUYCCKHMH OTKIOHCHHSMHU TPH OJHOBPEMEHHOM HM3MEPEHHH KOOPAWHATHI H
MMITyJIbCa YaCTHUIIbI

OIIK-1.3. Ilpumenser OOyuaromuiicst 3HaeT:

€CTeCTBEHHOHAYYHBIE METOMBI METOJIBl TEOPETHYECKOTO M HKCIICPHUMEHTAIBHOTO HCCIESHOBaHUS (PU3NUECKUX OOBEKTOB,
TEOPETUYECKOTO U NPOLIECCOB U SIBJIICHUI!, METOIUKY HPOBEICHUS M 0OpPabOTKU Pe3yibTaToB (pHU3HUECKOro
9KCIIEPHUMEHTAIEHOTO 9KCIIEPUMEHTA

HCCIIeIOBaHUS OOBEKTOB,
MPOLIECCOB, SBICHHUMN, TPOBOAUT
IKCIICPUMECHTHI 10 33JJAaHHOM
METOJIMKE U aHAJIH3UPYET
pPe3yJIBTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOE YCKOPCHHE MAaTEpUANLHOW TOYKH OMpeaessieTcss GopMynoit

v(t+At)-v(t) V(t+At)—v(t) V(t+At) +v(t)
A A A

1) a=Ilim 2)a=
) ) A

At—0

r(t+At)-r(t) _F
At m

3) da=lim 5) d=—

4) a=lim
At—0

At—0

2. Kakas ¢opmyna BelpaxkaeT paboTy NpH ABWKEHUH MaTEpUaJbHOM TOUKH IO MPOU3BOJIBHOW TPAEKTOPHHU U3 TIOJIOKEHUS 1 B
roJioxxenue 2?

2 2
1) AlZ:jF'dV 2) Aizz':'(vz_vl) 3) AlZ:jF'dr 4) Alzzl:'riz 5) AiZZFSIZCosa
1 1

3. MomeHT HWHEPpUUU ITPONU3BOJIBHOT'O TCJIa OTHOCUTCIBHO HeHO,I[BPI)KHOﬁ OCH BpalICHUS ONIPCACIIACTCA (bOpMyJ'IOﬁ

N N
D3i=3mr 2 J=mr? 3)J=mr 4)3-3,+ma S)J:zmiriz
i=1 i=1

4, Ykaxunre (I)OpMyHy U1 MOMEHTA HHEPIUU TOHKOT'O OJHOPOAHOTO CTCPIKHA MACChl m W JJIMHBI OTHOCHUTCIBHO
HETO/IBMKHOM OCH BpAILICHHUS, TPOXOISIIEH Yepe3 CEPeUHY CTEPIKHS.
1 1 1 1 2
Hd=-m?* 2J="m? 3HJ="m® g J=—ml’ 5 J="ml’
2 3 4 12 5

5. Ykaxute popmyny misa KITJ] TermoBoi MarmiHb

1) ;7:1-1;71-2 2) 7= :noﬂm 3) ,7:% 4) n:Q15Q2 5) an?lQ
1 sampa 2 1 1~

6. Ykaxute popmyiry i pacnpenenenus bonbimana.

E +U \
o-nenf-5e) 2nenes- 5 9 nenon 2] @ ncnen(-19) 5 nenen(-Y)

2.1.4. lIpuMepbI TeCTOBBIX 3aJaHUM. 2 ceMecTp

1. Bribepute ¢dopMyily Al HaNpsDKEHHOCTH JICKTPHUUYECKOTO IMOJISI, CO34aBaeMOT0 PAaBHOMEPHO 3apsDKEHHOM IUIOCKOCTBIO B

BaKyyMe.
DE-Z 2E- Osdz HeE=—I_ HE=-—I_ 5E=-T

& 2¢, 4dre,r Are,S 2¢,

2. 3akoH buo - CaBapa — Jlamaca umeet BHI

&Ifxdr 3)§=ﬂquF 4)dézﬁldrxf 5)|§:ﬁi

=, QT xV _
NB=""——— 2)dB=
) 4dr rd ) 4z rd 4dr rd 4z rd 4z r?

3. Kaxkas u3 popmyJ1 MpaBUIIbHO OTPAXKAET CBSA3b MEXKIY HANPSHKEHHOCTHIO JIEKTPUYECKOTO OIS X TOTEHIIUATIOM 3JIEKTPUIECKOTO
moJist?

2 _ _ _ E
1) g,—p,=[E-dF 2) p=E-F 3) ¢,—¢,=E-(-7,) 4) p=divE 5) 0=7
1

4. 3akoH Amrepa B o0IIIeM BHUIC UMEET BU]T
1) dF=1dIxB 2)dF=11xdB 3)FE=11xB 4) F=11-B 5) F=11Bcosa




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

1) {5-ds=q 2) fH-ds=0 3){E-di=0 4)@:;_5 5) & [E-ds

0

2
U o= 1 R , TO (bOpMlea JJIA 3aTyXaromux KoJIeOaHU B CHJILI TOKAa B KOJEOATEILHOM KOHTYp€

LC 4L

6. Ecmn o, =

1
vLC
UMeEET BUJL

D=1, exp[—z—?_t)cos(a)ot+a) 2) 1 =1, exp(—%tjcos(a)t+a) 3) I =1, cos(mt +a)

4) 1 =1,c08(act+a) 5) 1 =1,cos(et)
7. Ilepnon 3aTyxarommx KojeOaHmA B KoJeOaTeTHOM KOHTYpe paBeH
1 1 1 1
1 R*Y 1 R 1 RY)? 1 RY)? 1 R\
1) T=227 —+—| 2) T=2a| ———| 3)T=2z1—+—| AT =271——— 5 T =24 —
) ”(LC 4sz ) ﬂ[LC 4L2] ) ”[Lc 4sz ) ”[LC 4L2J )T ZE[LC+4L2]

8. MIHTEHCHBHOCTb NpPH HAIOKEHHH IBYX Ko2epeHmiubix BOTH paBHa (0 [ pasHocTb (a3; l,, |, MHTCHCHUBHOCTH BOJH B

ornensHocTH, I, = 1,):

D=1+, 2)1=l+L,+2/l1,0055 3) 1=yI2+12+211,0055 4) I =/I2+12-21,1,c055 5) | =17 +1

9. Ha nudpaxunoHHy0 pemerky ¢ nepuogoM d magaeT CBET ONpeNeNeHHOM AInHbl BoJHBL. Kakoil n3 gopmyn cooTBETCTBYeT
MaKCHMYM II€pPBOTO Hnopsaka?

. A
1) Sln(p=a 2) sin(p:% 3) sinq):% 4) Siﬂ(pz% 5) Singozzd—/l

10. Ecim ~ min i " max- MpHUManbHAsg ¥ MAKCUMaJIbHAs HHTEHCHMBHOCTH YaCTHYHO TIOJIIPU30BAHHOI'O CBETA, IIPOITYCKAEMOTO
AHAJIIN3aTOPOM, TO CTECIIEHDb NOJIAPU3ALNN CBETA OTIPEACIISACTCA 11O (I)opMyne

lemax+|min :Imax_lmin lemax_lmin — Imin P= min
1) Imax - Imin 2) Imax + Imin 3) Imax 4) Imax + Imin 5) Imax

11. [pu majeHNH CBETOBOTO Jy4a, PACIPOCTPAHSIONIETOCS B TIEPBO Cpelie Ha TPAHUILY pa3Jieia IepBOi U BTOPOIl CpelIbl C
IMOKa3aTeJsIMU IMPEJIOMIICHU A n11/1 n2 y nl > I'l2 YTOJ IOJIHOT'O BHYTPEHHET'O OTPAKCHUSA ¢ YAOBJIICTBOPACT YCIOBHUIO
. n . n n n n
1) sina=—= 2)sina=—% 3) tga=-% 4)tga=-2 5)cosa=-1
n2 nl n2 1 n2

2.2 TunoBsble 3aJaHus I OLIEHKH YMeHHMI B KauyecTBe 00pa30BaTe/IbHOIO pe3y/ibTaTa

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kon n HanmenoBanue O0pa3oBaTeNbHBINA pE3yNbTaT
UHUKATOpa JOCTHXKEHUS
KOMIETEHITNH

OIIK-1.2. ITpumensieT ocHOBHBIE | OOyJaromuics yMmeer:

IIOHATHUS U 3aKOHBI HCIIOJIB30BAaTh OCHOBHBIC ITIOHATHUA U 3aKOHBI (1)I/ISI/IKI/I JJIA pEeIICHUA Hpe}IMeTHO-HpO(bI/IHBHBIX
€CTCCTBCHHBIX HAYK JJI 3aaa4

pelLIeHus MPEIMETHO-
npoHIBHBIX 33124

2.2.1 Tlpumepsl 3aga4. 1 cemecTp

1. MoTouuKIKCT 3a MEepBhIe 5 MUH Ipoexall 3 KM, 3a mocienyromue 8§ MUH — 9,6 KM | 3a moclieiHue 6 MuH — 5,4 KM.
Omnpenenuts CKOPOCTh JBIXKEHUSI MOTOLMKIIMCTA HA KajKIOM U3 TPEX YYacTKOB IYTH; CPEJHIOI0 CKOPOCTh 3a BCE BpeMs
JBYDKEHMUSL.

2. JlBa moeszia UIyT HaBCTpEdy JAPYT APYTY €O CKOPOCTAMH Vi = 36 kM/4 M vz = 54 km/4. [Taccaxxup B mepBoMm moesze
3aMedaeT, YTO BTOPOH Moe3/1 NPOXOIUT MUMO HEro B TeueHHe BpeMeHH t = 6 c¢. KakoBa qymHa BToporo noesna?

3. Touka IBHXETCS O OKPYXKHOCTH pasuycoM 20 CM ¢ MOCTOSHHBIM TaHTEHIMAIBHBIM ycKopenueM 5 m/c2. Uepes kakoe
BpeMsi ITocyIe Hadasa ABMKECHHUS] HOPMAIbHOE YCKOPEHHE TOUKU OyJeT paBHO TaHTCHIIMAIHHOMY ?




10.

11.

10.

11.

12.

13.

14.

Ha HakJIOHHOW TUIOCKOCTH JUIMHOW 13 M U BBICOTOW 5 M NEXHUT rpy3 Maccoit 26 kr. Koad punuent tpenus pasex 0,5.
Kakyro cuity Hago NMPUIIOKUTH K TPy3y BIOJb 3TOH IUIOCKOCTH, YTOOBI BTAIINTh rpy3? UToOBI cTammre rpy3 ¢ 3Toi
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 TopMoOXKeHUs..

Teno CKONB3UT 10 HAKIOHHOU IIOCKOCTH COCTaBisiomiel ¢ ropusontom yron 45°. Tpoiins paccrosuue 36,4 ¢M Teno
puodpereT ckopocTh 2 M/c. UeMy paBeH K03(pPHUIIHEHT TPEHHS Tela O TUIOCKOCTH?

Opynue, KEeCTKO 3aKPEIVICHHOE Ha JKEJIC3HOAOPOKHOH IuiaTdopme, MPON3BOJUT BBICTPEN BIOJb IOJIOTHA JKEIE3HON
noporu noz yraom o = 30° k muHuK Topu3oHTa. ONpenenTuTh CKOPOCTh Uz OTKAaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocTbio Uy = 480 m/c. Macca miathopMBI ¢ OpyAHeM H CHapsaaMu my = 18 T, Macca cHapsga m1 = 60 KT.

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

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOIAIIEH Yepe3 ero cepelHy, COMIacHO ypaBHeHHIo ¢ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. Onpenenuts Bpammaromyii MOMEHT M, IeHCTBYIOIIHMI Ha CTEpKEHb Yepe3 Bpems t = 2 ¢ mociie
Hayaya BpalleHHs, €CIIM MOMEHT UHEpIUHU cTepxHa J = 0,048 kr-M?,

Ha xparo miargopMsl B BUJIE JKMCKa, BPAIIAKOIIECS 0 MHEPIUM BOKPYT BEPTUKAIBLHON OCH C YacTOTOM N1 = 8 MuH 7,
cTouT YenoBek Maccoid my = 70 kr. Korja 4enoBek nepemien B HEHTP MIaT(OPMBL, OHa CTajla BpAIaThCs ¢ YaCTOTOH np =
10 mun L. Onpenenuts Maccy mp maaTpopmbl. MOMEHT HHEPIMHM YEJIOBEKA PACCUUTHIBATE KaK JJIl MATEPUATLHOM TOUYKH.
Touka coBepIIaeT rapMOHUYECKHE Kosiebanus X = A sin ot, e A = 5 cM, ® = 2 ¢’1. B MOMEHT BpeMeHH, KOT/la ToUKa
o0manana nmoTeHuanpHoi sHeprueit 0,7 Mk, Ha Hee JeliCTBOBaNa Bo3Bpariaromias cwia B 5 MH. HailTu 3TOT MOMEHT
BpPEMEHHU.

2.2.2 Ilpumepsl 3a1a4. 2 ceMecTp

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

W SHEPTHIO KOHACHCATOPa, €CIM Pa3HOCTh MOTEHIHAI0B Ha ero ookmanakax 300 B, €cuom = 2,1.
JIBa OQMHAKOBO 3apsDKCHHBIX INApHKa IMOJBEIICHBI B OJHOM TOYKE HAa HHUTAX OJMHAKOBOW UIMHBL Ilpnm 3TOM HHUTH

pasomumch Ha yrox o. [llapuku norpyskaror B Macio. KakoBa IIIOTHOCTs P Maciia, €CIIM YTroJl pacXOXICHUS HUTEH Npu
NOTPYXEHHH B Macjlo ocTaeTcs HemsmeHHbIM? IInoTHOCTh Marepuana mapukos p = 7,5-10% kr/m®, nmonexrpuueckas

MPOHMIIAEMOCTh Maciia € = 2,2.

UeTbIpe JaMIibl, paccCuuTaHHble Ha HampsbkeHue 3 B u cuny toka 0,3 A, Hago MOAKIIOUNTH MapajlieIbHO U MUTATh OT
UCTOYHUKA HanpspkeHus 5,4 B. Pe3uctop kakoro ConmpoTHBICHHUS Hal0 BKJIIOYUTH MOCIEI0BATENBHO JaMIIam?
Awmnepmetp umeet compotusierne 0,02 Om. Ero mkana paccuntana Ha 1,2 A. IllyHT kKakoro COMpOTHUBICHHS HAIO
MOCTaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBIJIO M3MEPATH TOKHU CHII0i 10 6 A?

OnHopoHOEe MarHuTHOe mnoJie ¢ uuaykuue 200 MTa geiicTByeT Ha MOMEUIEHHbIM B HEr0 NPOBOAHUK UIMHOM 50 cM ¢
cuioii 0,7 MH. Onpeenute cuily TOKa B IPOBOJHUKE, €CITH YT'OJ MEXIy HANPABICHUEM TOKA M HHAYKIIUESH MarHUTHOTO
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 MHIYKIMIO MATHUTHOTO OIS, €CIH
U3BECTHO, uTO cpeaHee 3HaueHue DJIC MHAYKLIMHU, BOSHUKAIOUIEH B paMKe Nmpu BeIKIoueHud nois B tedenue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TOTOK, MPOHU3BIBAIONINH 3aMKHYTBHIH NPOBOJIOUHBIN KOHTYp C compoTuBieHneM 0,5 Om, paBHOMEPHO
yBenmumics ¢ 0,2 MB6 go 7 mB6. Kakoit 3apsin mporen 3a 370 BpeMs depe3 MOINEepeyHOoe CeUeHUe MPOBOAHUKA MPH
paBHOMEpHOM M3MeHeHnH oTtoka. Cuna Toka, J[C — MOCTOSIHHBI.

Katymika ¢ sxenesHeIM cepeuHuKoM ceuenreM 20 cm? umeeT HHAyKTHBHOCTH 2-102 . KakoBa 10m7kHa ObITH CHIIA TOKA,
4TOOBI MHYKIHS T0JIs B cepaeunuke 6buia 107 Ti, uncno BuTkoB pasHo 1000?

Paccrosame L ot mieneit 1o sxpana B onbiTe FOHTa paBHO 1 M. OnipeiennuTh pacCcTosSHUE MEXIY LIENAMHU, €CITH Ha OTpe3Ke
nmeoi 1 = 1 cm yknaasiaerces N = 10 TeMHBIX HHTEPDEPEHIMOHHEBIX M0JI0C. JlHa BOHEL A = 0,7 MKM.

Ha menky u3 rimnepuHa TommuHoi 0,3 MkM magaeT 6emnsiii cBeT. Kakum OymeT Ka3aThCs [BET IUIEHKH B OTPaKEHHOM
CBeTe, €CIIU YIoJl majieHus Jrydeid 45°7?

Kakyto pa3HOCT JUITMH BOJH MOKET pa3pemnTh AU(PaKIOHHAS PelIeTKa IIHPHUHON 2 CM H MIEpHUOJIOM 5 MKM B 00JacTH
KpacHBIX JTy4deii (A = 0,7 MKM) B CIIEKTPE BTOPOTO MOpsiaKa?

EcTtecTBeHHBIN CBeT MajaeT Ha TOBEPXHOCTh IUAJIEKTPUKA IO YIJIOM MOJIHOW mospu3anmun. Kosddumuent
npomyckanus cBeta paset 0,915. Haiftu cTeneHs mosipu3aiiui MpeJIoMICHHOTO JIy4a.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABa MOJIIPU3ATOPA, YIOJ MEXAY TTIaBHBIMU IUIOCKOCTSIMH KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTb CBETa IOCIE MPOXOXKIEHUs OSTOH cucteMmbl? CuMTaTh, UTO KaXKIbIN
HOJSIpU3aTOp OTpaxkaeT u noryomaetr 10% nagaromero Ha HUX CBETa.

Kartox BakyymHoro ¢orosnemenra ocemiaercs cBeroM ¢ januHod BoiHbl 0,405 mxM. @oToTOK mpekpamiaercs npu
3aJiepKUBAIONICH pa3HOCTH MOTeHIHANOB 1,2 B. Haliti paboTy BbIXO/a 3JICKTPOHOB M3 KaTOA.

OIIK-1.3. [Tpumensier | OOydaromuiics ymeer:

€CTCCTBCHHOHAYYHBIC METObI MMPUMEHATb METOABI TCOPETHYCCKOTO M DKCHECPHUMCHTAJIIBHOI'O HCCICIOBAHUA (1)1/13I/I‘-IQCKI/IX
TEOPETUIECKOTO 7 | OOBEKTOB, MPOILECCOB W SIBIICHHH, MPOBOIUTH (PU3MUECKHE IKCIIEPHMEHTHl 110 3aJaHHOU
SKCIEPUMEHTAILHOTO METOAMKE U 00pabaThIBaTh X PE3yJIHTATHI




UCCIIeI0BaHUs 00BEKTOB,
MPOLIECCOB, SBICHUHA, MPOBOJUT
SKCHEPUMEHTBl 10  3aJaHHOMI
METOMKE u aHaJIM3HUpYyeT
pe3yJIbTaTh

a)
b)

c)
d)

€)

b)
c)

€)

2.2.3 TIpuMepsI TeCcTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpoImen MOJOBHHY OKpYKHOCTH pamuycom 1,5 kM 3a 0,5 gaca. Ilpum 3TOM MOAyJb CpemHET0 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. He6ospiioe Teno (MaTepraibHyI0 TOUKY) Opocuinu moj yriaom 30° K TOPU30HTY € HadalbHOW cKopocThio 20 m/C
Yepes Kakoe BpeMs TEJIO JOCTUTHET Bbiciel Touku? [punsts g=10 m/c?

0,1lc

0,2c

05¢c

lc

2¢

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

20 06/c?. Cxombko 000pOTOB crenaeT poTop uepe3 | cekyHIy mocie BKIFOYCHHUS IBUTATENS?
10
15
20
25
30

4. Tlamas ¢ BEICOTHI 1 M, Tpy3 Maccoii 1 KT MOKET CKaTh IIPYKUHY HKECTKOCTBIO 2 -10° H/M Ha BelIu4MHY, paBHYIO
0,1 cm

0,2 cm

2cMm

lcm

0,5 cMm

5. Tenexka Maccoii 15 Kr JBHIKETCS 110 BOTHYTOMY MOCTY €O cKopocThio 10 M/c. B HIKHElH TOYKe CHila HOPMaJIbHOTO
JTABJICHUS TEJIEKKH Ha MOCT BJIBO€ ITPEBOCXOIUT CUITy TskecTH. [Ipu 3ToM paanyc KpUBU3HBI MOCTa PaBeH

10m

15m

20 m

25 M

30 m

6. Myxa maccoit 0,5 T, meTamas co CKOpoCcThio 2 M/c, MoTnagaeT B MOABEIICHHBIH JIUITKAHN THCT OyMarn maccoi 1,5 .
Cpa3y nocJe CTOJIKHOBEHHUSI CKOPOCTh JABMKEHUS JIUCTA C MPUWIINIIIEH K HEMY MYXO# COCTaBJIsSIeT

2 m/c

1 m/c

0,5 M/c

0,2 M/c

0,1m/c

7. Hebonpmoe Teno (MaTepuaibHYIO TOYKY) MacCoi 2 KT, HAXOJSIIYIOCS Ha HEKOTOPOW BBICOTE HAJ MOBEPXHOCTHIO
3eMJIM U UMEIOIYI0 MOTEHUUAIbHYI0 3Hepruo paBHyto 400 Ik, OTHYCTHIIM, TaK YTO Yepe3 HEKOTOPOe BPEMsI OHO
ynajio Ha 3emiro. Yemy paBHa CKOPOCTb ATOrO Tejla B MOMEHT najeHust Ha 3emunto? CONpOTUBICHHEM BO3AyXa
npeHeOpeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. OpHopoanbiii auck paamyca 0,1 M, karsmmiics 0e3 NPOCKab3bIBAaHHS MO TOPU3OHTAJIBHOW MOBEPXHOCTH CO
CKOPOCTBIO 5 M/C, ToTaiasi Ha HAKJIOHHBINA Y4aCTOK, MOAHUMAETCS Ha BBICOTY

2,5m

1M




c) 05m
d 04wm
e) 02m

9. HaﬁﬂI/ITe YHCIIO CTEICHEH CBO60ﬂI)I MOJICKYJI UACAJIbHOT'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 ABYX OAWHAKOBBIX 6ann0Hax HaxXoqUTCA KHCJIOPOJ IMOJA OAWHAKOBBIM JaBJICHUCM p u 0,[[H0171 A TOH 3Ke

TeMnepaTypoﬁ T Ilocne TOT'0, KaK ra3 u3 nepBoro 6aJ'IJ'IOHa NOJIHOCTBIO MCPECKavain BO BTOpOﬁ OaJJIOH U TIOCJIE
9TOT0 MOBBICHIIM TeMIlepaTypy B 1,5 pasa, IaBiieHHE BO BTOPOM OaJIOHE CTAJIO PABHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 TIpuMepsI TeCTOBBIX 3aJaHUIA. 2 ceMecTp

KosebarenbHbIll KOHTYP € MPEHEOPSIKUMO MAJIBIM COMPOTHBICHHEM HUMEET AIeKTpoeMKocTh C = 25 Mk®D, WHAYKTUBHOCTH
L = 0,01 I'n. MakcumanbHas cuna Toka B KoHType 0,1 A. MakcumanbHOe HalpsbKeHHE Ha KaTylIKe PaBHO
a 1B

b) 2B
c) 10B
d) 25B
e) 100B

[psimoit mpoBox anmuuo# L = 40 cM nIBMKETCS B OIHOPOJIHOM MAarHUTHOM II0JIC CO CKOPOCTBIO ¥ = 5 u/c mepneHIuKyISIPHO
JMHUAM HHAYKIUU. Pa3HOCTh MOTEHIMAIOB MeX Iy KOHIaMu mpoBoja u = 0,6 B. MHaykuus B MarHUTHOTO MOJIs paBHA
a) 0,12 Tx

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

Pe3onancHas yactoTa BeIHY ) aroniei rapmonndeckoit 3/1C B koe6aTeIbHOM KOHTYpE, TIPH KOTOPOH aMIUTUTY/Ja CHUJIBI TOKa
MaKCHMAaJIbHA, PABHA Wye; = 200 ¢!, Uemy paBHa MHIYKTMBHOCTh KATYIIKH B KOJeOaTeqbHOM KOHTYpPE, €CITH €MKOCTh
KOHJICHCATOPa PABHA ¢ — 5 nyxecD 7

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

[oToK BEeKTOpa dIEKTPUYECKON HHIYKIHH (IJIEKTPHIESCKOTO CMEIIeHHs) Yyepe3 CHepHUYECKYI0 MOBEPXHOCTh, OXBATHIBAIOILYIO
TOYCUHBIC 3PS/ ( = 21K, g 5= 3 vK, gs =~ 2 uKu, paBeH

8 1-107° 5
b) 2-107° %
0 3-107° 5
d 7-107° 9
e) OE—; l

Temmeparypa aGCOMFOTHO YEPHOTO Tella YMEHBIIMIACH B 2 pa3a. Kak W3MeHHUIaCh €ro SHepreTHUeCKasi CBETHMOCTD
a) VYsemuuwmiach B 16 pa3s

b) VBeauumiacs B 2 pasa

C) VYBemuuuiach B 4 pasa

d) VYwmeHbmmiach B 2 pasa

e) YmeHnpmmiach B 16 pa3

Kpacuas rpanuia Gortosddexra s HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMAIbHOE 3HAYCHHE SHEPTUH
(hoToHa, BeB3BIBarOImEro hotodddexr. OTBeT nath B 3B.

a) 1,27sB

b) 3,113B




c)
d)

€)

®dotoH pacceszicss non yriaom O = 60° Ha TepBOHAYAILHO TMOKOWBIIEMCS 3JIeKTpoHe. OmpenennTh HadalbHYI0 SHEPTHIO
(hoToHa, eciu IITMHA BOJTHBI PACCESTHHOTO ()OTOHA OKa3ayiach paBHOW KOMITOHOBCKOH AiuHe BOJHBI. OTBET 1aTh 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 /Il OLIeHKH HABBIKOB B KauecTBe 00pa30BaTe/IbHOI0 pe3yibTaTa

WHIUKATOpa JOCTUKEHHUS

Kon 1 HaumeHoBaHue O0pazoBatesbHbIA pe3yIbTaT

KOMIICTCHIIH

OIIK-1.2. Ilpumensier ocHoBHble | OOy4aronMics BiIageeT:
NOHATUA U 3aKOHBI CCTCCTBCHHBIX HaBbIKaMU TMPUMCHCHUA OCHOBHBIX MOHSATHH M 3aKOHOB KIIACCHYECKOM H COBpeMCHHOﬁ
HayK ISl PEIICHHs MPEAMETHO- | (M3HMKH AJsI PELIeHHs NpeIMEeTHO-IPO(UIBHBIX 3a/1a4

IpoIIBHBIX 33124

2.3.1 llpumepsi 3agannii. 1 cemectp

[Tpn n3mepeHnu IIUHBI Teda OBIJIO MPOBEICHO OJHO M3MEPEHHE C MOMOIIbI0 MUJUTUMETPOBOM YIEHHUECKOH JTMHEHKH.
I[Tpu 3TOM OBLTH TIONYYEHO 3HaUeHHe AIuHbI |= 22,3 cm. UeMy paBHa HHCTpyMEHTaIbHAS OTPEITHOCTh H3MEPEHHS?

[Tpu n3mepeHun JUIMHBI Teja ObLIO IPOBEAECHO OJTHO U3MEPEHHUE C MTOMOIIBIO IITAHTEHIIMPKYJIsS, IIKaJIa HOHHYCa KOTOPOTO
umeer 10 memenmit. Ilpm sToM ObUTH TONydeHO 3HadeHWe MHMHBI [ = 22,7 mMm. UeMmy paBHA WHCTpyMEHTaJbHas

MOTPEIIHOCTh U3MEpEHUs?

. R . Ny
Paguychel AByX IUIaHET OJMHAKOBOH TUIOTHOCTH OTHOCSTCS Kak R—l = 3 . Haiitu oTHOLICHHE YCKOPEHUN CBOOOIHOIO
2

MaJicHNUA 1 Ha TOBCPXHOCTHU OTUX ITIIAHET.
I[Ba MaTeMaTU4€CKUX MasATHHKa MacCcaMu My = 0,1 Kr 1 m, = 0,05 KI' COBCpIIAOT TapMOHHWYCCKUC KoJiebaHus ¢

N oy
nepuogamu T; = 1 cu T, = 2 c. HaliTu OTHOIIIEHWE JITMH UX HATEH 1_1
2

IMon neiictBuem mMomenta cuibl 100 H'M, MaxoBUK, NpEACTaBISIONIMI COOOH OMHOPOIHBIH AucKk maccoi 20 Kr u
pamuycom 1 M, mpruOOpeTaeT yrioBoe YCKOPEHHE paBHOS .

B nByX onHaKOBBIX 0aJIOHAX HAXOAWUTCS KUCIOPOJ MOJ AaBicHUEM 3 at™ U 5 atM. CHauana 00a 0ayutoHa CoeTuHIITH
MEXIy COOOH W BBIPDOBHSUIM JaBJICHHE B HUX IIPH IOCTOSHHOW Temrepatype T, a 3aTeM TeMIepaTypy MeUICHHO
YMEHBIIWIN B 2 pa3a, oOliee JaBjcHre B OaIOHAX CTajO PaBHBIM .

JlBa mpyxuHHBIX MasTHHKa MaccamMu my = 0,01 kxr u m, = 0,02 xr coBepmalOT TapMOHHYECKHE KOJICOaHUSI C

. k
nepuogamu Ty = 1 cu T, = 2 c. HaiiTu oTHOIIEHHE KO3 PHUIINEHTOB KECTKOCTH UX MPYKHUH k—1
2

[py>KHHHBIA ¢ Maccoi M U KECTKOCTHIO MPYKUHBI K coBepriraeT konebanus ¢ nepuogom T . Uemy OyzeTr paBeH Nepro.
Kose0aHuH, eclTu Maccy YMEHBIIUTH B 4 paza?

2.3.2 Tlpumepsl 3aJaHMii. 2 ceMecTp

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

BHYTpEHHEe COIIPOTHUBIIEHUE KOTOPOTro peHeOpEKUMO Marlo, TEYer TOK I=14
A R’ N g R, B
1 {1+

1

[Tpu 5TOM pa3sHOCTH MOTEHINAJIOB MEXy TOUKaMHu A u B paBHa

Barapes 3amkHyTa Ha peoctaT. [Ipy yBennueHnn cCONpoOTUBIEHUS peocTaTa B 4 pa3a HaNpsKEHUE HA HEM yBEIIMUHUBACTCS
¢ 2 B 5o 4 B. IIpu atom D/IC Garapeu paBHa .




ToueuHslif 3apsAn g CO3MAaCT B OKPYXKAIOMIEM IPOCTPAHCTBE AIIEKTPOCTATHYECKOE II0JIe, MOMIYNb HAIPSDKCHHOCTH

2 B
KOTOPOTO 3aBHCHT OT PACCTOAHHS 710 3apsiia 10 3akoHy £ = — —. Uemy paBHa pasHOCTb IOTCHIHATOB ¢, — @ MEXKILY
M

TOYKaMHu A ¥ BHaXOISIIUMUCS OT 3apsiia Ha PacCTOSHUSIX Ty = 1 MU 75 = 2 M COOTBETCTBEHHO?

4. Tlo ToHKOMY TIPOBOAY TeueT TOK I. HIyKIIMs MarHUTHOTO TIOJISI B LIEHTPE MOJIYKOJIbIIa pagnycoM R paBHa
I
0

5. Dnektpon 3apsyioM —e, o0nanas KMHETHYECKOW JHEprHed, paBHOI Ej , IBIKETCS MO OKPYKHOCTH B OJHOPOJHOM
MarHMTHOM I0JI€ ¢ MHAYKUMENH B. Pannyc OKpyKHOCTH IIpH 3TOM paBEH /

6. KonebaTtenpHbIi KOHTYp HMeeT eMKOCTh | MK® n maaykTHBHOCTE 100 MK 'H. KakoMy yCIIOBHIO JOTKHO yIOBIETBOPSTH
COIPOTHUBJICHHE KOHTYPA, YTOOBI B HEM MOTJIH IPOUCXOIUTH 3aTyXaroI[1e TApMOHHUYECKHE KOJIeOaHus?

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

8. PaccrosiHne Mexay cocelHUMH MakCUMyMaMH IpU JUIMHE CBETOBOI BOJIHBI, paBHOU A, B ombiTe FOHra pasuo 0.1 mm.
Yemy OyJeT paBHO PacCTOSIHUE MEXIY BTOPBIM U YETBEPTHIM MaKCUMYMOM IIpH JUIMHE BOJHEI 247

9. B ombite FOHra paccrosiHre MeXay mensiMuA 1 MM, pacCTOSTHHE OT HICTOYHHUKOB JI0 9KpaHa 3 M, IIMPHHA [T0JI0C Ha SKpaHe
1,5 mm. Haiitu nnmuHy cBETOBOM BOJIHBI.

10. Yemy paBHa mocTosHHAS TUPPAKINOHHON perméTKH, eciii Ha 1 MM e€ miuHbI conepxkutcs 200 mTpuxoB?

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

12. Dueprus (OTOHA, COOTBETCTBYIOMIAs KpacHOM rpanuie potodpdekra, A kanus pasHa 7,2 - 1071° k. Onpenenute
MaKCHMaJIbHYI0 KHHETHYECKYIO SHEPTHI0 (POTORIEKTPOHOB, €CJIM HA METaJUl MaJaeT CBET, JHEPrHsi (JOTOHOB KOTOPOTO
pasna 10718 Tk

OIIK-1.3. [Mpumensier | OOyvarommiics BiageeT:

€CTCCTBCHHOHAYYHBIC METOAbI | HAaBbIKAMU TMPUMEHCHUSA MCTOJO0B TCOPECTUUYCCKOIO M IOKCHECPUMCHTAJIBLHOI'O HCCICAOBaHUA
TEOPETUIECKOTO U | pusnueckux OOBEKTOB, IPOIECCOB U SBJICHUH, HABBIKAMH IIPOBEJCHHS (PH3NUECKUX
SKCIIEPUMEHTAIEHOTO 9KCIIEPUMEHTOB TI0 3aJaHHON METOAMKE 1 00pabaThIBaTh UX PE3yJIbTaThI

HCCIICIOBAHUS 00BEKTOB,

MMpO1ECCOB, ﬂBHeHHﬁ, IpOBOAUT
OKCIICPUMCHTBI 10 SaZ[aHHOﬁ
METOOUKE n AHAJIM3UPYCT

pe3yIbTaThI
2.3.3 llpumepsi 3agannii. 1 cemectp

1.  Ilpw u3sMepeHUM IJIMHBI Tesla OBIIM ONpEIeNIeHBI CllydaiHasi MOTpeIHocTh Ax,, = 4 MM | NpUOOpHas MOTPEIIHOCTh
Ax,, = 3 Mm. UeMy TIpH 9TOM paBHA MOJyIIMPUHA TOBEPUTENBHOTO BEPOSITHOCTU MHTEPBANA?

2. Tlpu mamepeHunu nuaMeTpa mapuka Obiio mpoBeaeHo 3 u3Mepenus. [Ipu aToM ObUTH ToNTyYeHbl 3 3HaYSHUS IUHBL ~ dq =
0,9mm, dy, = 1,1mm 1 d3 = 1,0MM. UeMy npuONMHU3UTENEHO PaBHA CPEAHSISL KBaJpaTHIHAS OMINOKA U3MEPEHUI?

3. Ilpwm u3mepeHun JUIMHBI IpeIMeTa ObIIO TPOBECHO 5 n3MepeHui. [Ipu 3ToM ObUTH MONTyYeHs! 3 3HaYeHUS AMHBL [ =
8,1mm, I, = 8,0mm, I3 =8,0 mm, [, = 8,0 MM u g = 7,9MM. UeMy mpHONM3UTENFHO paBHA CPETHSS KBaApaTHIHAsS
omunOKa u3MepeHuii?

4. Bo CKOJBKO pa3 U3MEHHUTCS] YCKOPEHHE CBOOOIHOTO Ma/IEHHs, €CIIN YAAJIUTHCS OT MOBEPXHOCTH 3EMIIM HA PACCTOSIHUE,
paBHOe paauycy 3emun?

5. Ilepmox maremaTHuecKoro MasiTHUKa Ha MOBEPXHOCTH 3eMiH paBeH 4 c. Kakum OyneT neproj 3Toro MassTHUKA, €CIIN
€ro MOMECTHUTH B JIU(T, KOTOPBIN IBUKETCSI 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 SHEPTHIO ATOTO JHCKA.

7. 1lapux nuamerpoM d, IBMKETCS B KHJIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO U, TIPH 3TOM Ha HETro JIEHCTBYET CHJIa BI3KOTO
Tpenus F. Uemy OyJer paBHa 3Ta CHJIa, €CIIH 3TOT XK€ MIapHK OyIeT JBUTaThCS B )KUAKOCTH C BI3KOCTBIO 27] CO CKOPOCTHIO
%2
3

8. I'pysuk maccel m = 1 kr coBepiiaeT cOOCTBEHHBIE 3aTyXaloIlUe KoyieOaHWs Ha IMpPY>KUHKE KECTKOCTH Kk = 2 % o

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

JACKPEMCHT 3aTyXaHU4.

2.3.4 TIpuMmepsl 3a1aHuii. 2 ceMecTp




1. K 3neKTquec1<oﬁ CXEME, COCTOHHICﬁ 13 IBYX PE3UCTOPOB U UCTOYHUKA TOKA, MOAKIIOUCHBI IBa UACAJIbHBIX BOJIBTMETpPA.

[Noxazanus nepBoro BombT™MeTpa V; pasao 20 B. Urto moka3siBaeT BTOpoii BonbT™meTp V,?

2. UYemy paBHO compoTuBiIeHHe Iend, ecnu R, = 1 Om, R, = 3 Om, R, = 1 Om? — R, R, -

3. ManeHpKkuil mIapyuK UMeeT 3apsj ¢ U CO3/aeT B TOUKE, HAXOAsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
oJie HAIpPsPKEHHOCTHIO, paBHOH mo Moaymo E. Illapuk HONOIHUTENBHO 3apsAAMIN U €r0o 3apsij cTal paBeH 2q. Uemy
CTaJa paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHYIECKOTO TIOJIS 3TOTO IIapHKa B TOUKE HA PACCTOSIHUM 27 0T HETO?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepkut N BUTKOB, 1O HeH
MPOTEKAeT TOK, CHJIOW [, TPH 3TOM MarHWTHas WHAYKIUS B IICHTPE TaKkoW KaTymku paBHa B,. Uemy Oymer paBHa
MarHuTHas UHAYKLUS B [IEHTPE KaTyIIKH, €CIIM YBEJINYUTh KOJIUYECTBO BUTKOB B Hell B 2 pa3a, a TOK, IPOTEKAIOUIUN B
Hell yMeHBIINTS B 2 pa3a?

5. 3apspkeHHast yacTHILA JABM)KETCS B OJHOPOJHOM MarHUTHOM HOJIE IO OKPY)XHOCTH, paauyca R. B HexoTopblii MOMeHT
BPEMEHH HMHAYKIHMIO MarHUTHOTO MOJS yMEHbIIMIM B 3 pasza. KakoB cranm pammyc OKpy>KHOCTH, IO KOTOPOH crana
JBUTATHCS dacTHHA?

6. KosebaTenbHbIii KOHTYp MMEET JT0OPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBHO YMEHBIIAETCS
SHEPTUsl BEIHYKICHHBIX KOJICOAHUH B TAKOM KOHTYpE 3a epron?

v
7. I[Ba QJICKTPOHA BpAlIAaOTCA B OAHOPOAHOM MArHUTHOM IIOJIC. Ecmm ux CKOPOCTH OTHOCATCA KakK v—l = 2, TO OTHOIICHHUC
2

R
UX paJinyCoOB BpPAICHHS R—: paBHO

8. Kak m3MmeHHTCs paccrosiHME MeXIy HHTep(EpEeHLMOHHBIMHM MojocaMHM B onbiTe FOHra, eciim paccTosHHE MEXIy
9KpaHaMH yBEJIUYUTH B 2 paza?

9. B ombite FOHra miuna Bosiael u3Menunachk ¢ 600 um Ha 400 HM. Kak u3MeHHUIach MIMPHHA TI0JIOC HA 3KpaHe?

10. Tlepuon audpakunonHoi pemetkd paBeH d. Kak M3MEHHTCS pPacCTOSIHUE MEXIy TJIABHBIMH MaKCHMyMaMd TIpH
Judpakuuy cBeta Ha JAUQPPAKIHOHHOW pelleTKe MpH HeOONbIIMX yriax Mu(pakuuy, eciu HepHoja AUPpPaKIHOHHON
perreTku OyaeT paBeH 2d, a MOJOKEHUE MEXKIY PELICTKOH H SKPAaHOM HEe U3MEHHTCS?

11. Kak u3MeHWJIach TeMIlepaTypa YepHOIO Tella, €CJIH JJIMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMyMY €rO CIICKTPaJIbHOM
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

12. Kak Obuta M3MEHEHa YacTOTa CBETa, €CJIM MaKCHMaJlbHasi CKOPOCTB AJIEKTPOHOB mpu (otodddexre Bo3pocna B 3 paza?
PaboToii BBIX0Ja 3JIEKTPOHOB M3 MeTaJlia IpeHeOpeyb.

2.4 TlepeyeHb BONPOCOB A5 MOATOTOBKH 00Yy4AIOIIMXCH K MPOMEKYTOYHON aTTeCTAllNU
1 cemectp

1. Cucrema otcuera. [IpoiinenHslii myTh U nepeMelieHne. Panmyc BEKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHS U CBS3b

MCKIAY HUMHU. CpCZ[HSISI CKOPOCTb U CpEAHEC YCKOPCHUC. TaHFeHHI/IaJ'ILHoe 1 HOpMaJIbHOC YCKOPCHHUA U UX CBA3b CO CKOPOCTBIO.

2. JIBMKeHHe YaCTHILIBI [0 OKPYKHOCTH. BEKTOpHI yrIiia moBopoTa, YIiloBOM CKOPOCTH M YIJIOBOTO ycKopeHus. CBsi3b MEXKIY

YTJIOBBIMHU U JIMHEWHBIMH BEINYMHAMMU.

3. Iepesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH HetotoHa. Tlonsitne cuibl. Crioxkenue cuil. TpeTuil 3aKOoH

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

CHJIBI.

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

. 3aKOH M3MEHEHHUS U COXpaHCHU UMITyJIbCa MEXaHUYECKOH CHCTEMBI.

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

. ypaBHGHI/IG JABUXKCHUS TCJIa HepeMCHHOﬁ MacCCHI.

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

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

10. 3akoH U3MEHEHHUS U COXPAHEHHUS TTOJTHON MEXaHUYECKOW SHEPTHU CUCTEMBI.
11. MoMeHT UMITylIbCa MAaTEpHaTbHOM TOYKH. MOMEHT HMITyJlbca MEXaHHYECKOW cucTeMbl. MOMEHT CHWibl. MOMEHT

HUMITYJIbCa U MOMCHT CUJIbl OTHOCHUTEIIBHO OCH.

12. 3akoH U3MEHEHHUS U COXPAHEHHsI MOMEHTA UMITyJIbCa MEXaHUUECKOIl CUCTEMBI.
13. IlenTpanbHOE CTOJIKHOBEHHE ABYX YacTHIl. AOCOIIOTHO ympyroe M abCOIIOTHO HEYIpyroe croikHoBeHue. CKOpOCTH

YJacCTHIl IOCJIC CTOJIKHOBCHUSA.

14. OCHOBHO 3aKOH BpalaTCJIbHOI'O ABUKCHUSA TBEPAOI'O T€Ia BOKPYT HCHOﬂBI/I)KHOﬁ OCH.




15. Onpenenenne momeHT unepuun. Teopema IllTeiinepa.

16. MOMEHT MHEPIMU TOHKOT'O CTEP>KHS OTHOCHTEIILHO OCH, IIEPIICHNKYISIPHON CTEPXKHIO.

17. MOMEHT MHEepIMH OJTHOPOIHOI'O IMCKA, OTHOCUTEJILHO OCH, NEPIEHIMKYIISIPHON INIOCKOCTH JIMCKA U POXOAAIIEH uepe3
€ro ILEHTP.

18. MoMeHT HHEPLMH OHOPOJIHOTO LIapa, OTHOCUTEIILHO OCH, IIPOXOAIICH Yepes3 ero eHTp.

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

20. UneanpHas xunkocts. CTallmoOHApHOE TEUEHHE MICabHON XKUAKOCTH. Y paBHeHne bepHymn. Bsskas sxuaxocts. Cribl
BHYTPEHHETO TPEHUSI.

21. llpuamun otHocuTenbHOCTH [ammmes. [IpeoOpasoBanus [ammres. [IpMHINT OTHOCHTEIBHOCTH B PEIATHBUCTCKOMN
MmexaHuke. [IpeobpasoBanus JlopeHna st KOOPIAUHAT U BPEMEHH U UX CIEICTBUSL.

22. PenstuBuctckuil umnyisc. [lonHas sHeprust yacTuubl. JJMHaAMUYECKUE U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pU3HKE.

23. ledopmanust mpomosbHOTO pacTsDkeHust (ckaTusg) TBepiaoro Teia. HanpspkeHue. OTHOCHTENBHOE —YAJIMHEHHE.
Koappunuent ynpyrocru. Moayns FOnra. 3akon I'yka mis pactsoxenus (cxarus). Jedopmanus casura TBepaoro Tedia.

24. OnpeneneHue KoseOaHMH B MEXaHHYECKOH cucreme. [ apMoHM4eckue KojieOaHus. YpaBHEHHE TIapMOHMYECKHX
KosiebaHui U ero pemeHue. ['eoMeTpuueckas HHTEpIPETaLHs TApPMOHUYECKUX KOJIeOaHHH.

25. @opmyrna CIOXKEeHUS ABYX TApMOHUIECKUX KOJICOaHUH.

26. IIpy>XuHHBIA 1 MaTEeMaTHYECKIA MasTHUKH.

27. ®u3ndecknii MasiTHUK.

28. YpaBHEHHE 3aTyXarOMNX TAPMOHIYECKIX KOJICOaHUH 1 €ro penieHne. Y CIOBHE CyIIECTBOBAHMS 3aTyXaIONINX KOICOaHHH.
XapaKkTepUCTHKU 3aTyXaloIuX KojeOaHMil: yacTtoTra, nepuox, Ko3(QGHUINECHT 3aTyXaHHsI, JOTapU(PMUIECKIA JEKPEMEHT 3aTyXaHUs,
IIOOPOTHOCTE.

29. YpaBHEeHHUE BBIHYK/ICHHBIX KOJICOAHHUH 1MOJI IeHCTBHEM TI'apMOHMYECKU M3MEHSIONICHCS BHEIITHEH CHIIBI U €r0 peLIeHUe.

30. SIBnenue pe3oHaHca. PesonaHcHas yacrora.

31. BonHoBsle aBmwxenus. [Tnockas cuHycouaabpHas BojHa. berymue u cros4yue BoiHbl. YacToTa, iMHA BOJIHBI, BOJHOBOI
BEKTOp, (ha30Bast CKOPOCTb.

32. Ilpeamer TepMonuHamMuKU. OCHOBHBIE TOHSATHS W OMNpEAEICHHs TEPMOJMHAMUKM  (MaKpOCKOIMYECKas CHUCTeMa,
BHYTPEHHHUE U BHEIIHUE IapaMeTphl, COCTOSHUE, paBHOBECHE, PABHOBECHBIC U HEPAaBHOBECHBIE COCTOSHUS, POLIECC, PABHOBECHBIC U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. O6uiee Havyano TepMogMHAMUKH. [IOHATHE SMIMPHIECKOH TEMIEPaTyphl.

34. OCHOBHBIE NOJIOKCHHSI KHHETHIECKOW TEOPUH MJICalIbHOTO Ta3a. Y paBHEHNE KHHETHUECKOI TEOPUH T'a30B IS IaBICHHS.

35. Pacnipenienenne SHEPTUHM MOJIEKYJI TI0 CTETICHSIM CBOOO/IBI.

36. 3akoH MakcBeiIa 0 pacrpeeIeHII MOJIEKYJI HI€aIbHOTO Ta3a 110 CKOPOCTSM M SHEPTHSAM TEIIOBOTO JABHKEHHS.

37. Bapomerpuueckas popmyna. Pacnipenenenue bonbimana.

38. BHyTpeHHsss 2Heprus TepMoAWHaMuueckoil cucrembl. [lepoe Hawano TtepmoguHamuku. Popmyna s pabOTHI
uzeanabHoro rasa. I'paguueckoe npeacrapiaeHne padoOThI rasa.

39. TenI0eMKOCTh TEPMOANHAMUYECKON CUCTEMBL. Y JIelibHAasl U MOJISIPHAs! TEIUIOEMKOCTH. TerIoeMKOCTh B H30XOPHYECKOM
1 1300apHUueCcKOM IIpoIieccax U CBsI3b MEXAy HUMHU. BHYTpeHHs sHeprus uaeaJbHOro rasa.

40. Annabaruueckuii mporiecc U ero ypaBHenue. Pabora ra3a npu agnadbaTiyeckoM nporecce.

41. TTomuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VineanbHBIA W peaNbHBIA Ta3bl. YpaBHeHHs MenzaeneeBa-Knanelipona u Ban-mep-Baanpca. BHyTpeHHss 3Heprus
peanpHOro rasa.

43. Bropoe Ha49aj10 TEPMOJUHAMHKH B Pa3JINUHBIX (POPMYITHPOBKAX.

44. Obpatumble 1 HeoOpaTtnmble mporecchl. [lonsrue sHTpormu. CpoiicTBa sHTponuu. PopMynnpoBKa BTOPOro Havaja
TEPMOAMHAMHUKH C HCIIOJIb30BaHUEM NMOHATHA dHTponuu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. Temnoseie MammuHbl. KI1J] TeraoBo# MaInHbL.

47. Tuxn Kapno. KIT/] muxia Kapno. Teopema KapHo.

48. CraTUCTHYECKUH CMBICI SHTPOIHH.

2 cemecTp

1. DmexTpuueckue 3apsiiel M UX cBoWcTBa. 3akoH Kynona. HanpspkeHHOCTH aneKTpocTaThueckoro moist. [IpuHimn
CYNEPIO3ULMH IIEKTPOCTATUUECKUX TONEH.

2. Teopema I'aycca i1 S7IEKTPOCTaTHYECKOTO TOJISL B BaKyyMe.

3. [Ipumenenune Teopemsl ['aycca k pacyeTy HEKOTOPBIX AJIEKTPOCTATHYECKHX MOJIEH B BaKyyMe.

4. Ilupkynsmus BeKTOpa HANPSDKEHHOCTH  AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o 1upkymsun. IloreHmman
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIMANA M HATIPSHKEHHOCTH.

5. DnexTpudeckuit aumoik. [lone aumoss.

6. duanextpuku. [lonsipuzanus 1u31eKTpUKkoB. Bekrop mossipuzanuu. HanpspkeHHOCTD MOJISE B IMAJIEKTPHUKE.

7. DnexTpudeckoe cmemeHue. Teopema ["aycca s BeKTOpa AIEKTPHYECKOTO CMEIICHHUS.

8. YcroBust Ha rpaHuIe pasjena AByX AUDJIEKTPHUECKUX CPeEl.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIE.

10. DnexTpuueckast eMKOCTh YEAMHEHHOTO NMPOBOAHNKA. KoHmeHCcaTOphl. DJIEKTPOEMKOCTh KOHJEHCATOpa.

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

12. DneKkTpu4ecKuii TOK, CHIIa M TUNIOTHOCTB TOKA.

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

14. CropoHHHE CHIIBL. DIEKTPOABIKYILAS CHJIa U HanpsbkeHHe. 3akoH OMa U1l HEOZHOPOJHOTO y4yacTKa LeTH.

15. Ipasuna Kupxroda mist pa3BeTBICHHBIX IETICH.
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. 3H€KTp0Hp0B0,HHOCTb MeTauioB. Hocurenu Toka B MeTajuax. HC,HOCTaTO‘IHOCTL KJIaCCHYECKOU SHCKTPOHHOﬁ TCOPUU.

17. DnexkTpudeckuii TOK B BakyyMme. TepMOdJIeKTpOHHAs SMHUCCHSI.

18. YpoBenr ®epmu. DiaeMEHTHl 30HHOHW TEOPHM KPHCTAJUIOB. 30HHAsI CTPYKTYpa DHEPreTHUECKOTO CIEKTPa 3JIEKTPOHOB
TBEPJOro Tena.

19. MarHuTHOE MOJIE M €ro XapakTepHUCTHKHA. MarHuTHas HHIyKnus. 3akoH buo-Capapa-Jlammaca. MarHuTHOE IT0JIe
IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenma.

20. Teopema 0 IUPKYIALUN BEKTOPA MATHUTHOW MHIYKIIHH.

21. TloTok BekTopa MarHUTHOW MHAYKIMH. Teopema ["aycca 11 BeKTOpa MarHUTHOIM WHAYKITUH.

22. MarautHoe ToJIe COJICHOUIA M TOPOHTIA.

23. PaboTa 110 IepeMenIeHHI0 MTPOBOTHIKA W KOHTYypa C TOKOM B MAaTHUTHOM TIOJIE.

24. DHeprus MarHUTHOTO TOJIS.

25. MaruuTHOe 1oJjie B BellecTBe. SIBieHre HaMarHu4uBaHus. Bekrop HaMarHn4eHHOCTH.

26. BekTop MarHUTHOH MHAYKIIMU B BEILIECTBE.

27. HanpspkeHHOCTh  MarHUTHOTO TOJIs.  MarHWTHas BOCIPHUMMYMBOCTH M MAarHWTHAas IIPOHUIIAEMOCTb. Teopema o
LIUPKYIALUYU U1 BEKTOPA HAMPSDKEHHOCTH MarHUTHOTO TTOJIS.

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

29. JlnamarHeTHKy U mapaMaraeTuku. GeppoMarHeTHKH U X cBoiCTBa. [Ipupona ¢peppomaraeTusma.

30. SIBneHne 3MEeKTPOMarHUTHON HHAYKINHU. 3akoH Dapajies 1 ero BEIBOJ M3 3aKOHA COXPAHEHHS SHEPTHU.

31. IHyKTUBHOCTE KOHTYpA. SIBICHNE CAMOMHIYKIIHH.

32. Toxu pu pa3MBIKaHUM U 3aMbIKaHUU [enH. B3anMHuas nuagykmus. Teopema B3auMHOCTH.

33. Buxpesoe anexTpuueckoe mojue. Tok cMemeHus..

34. YpaBHeHnus MakcBeia AJ1s 3JIeKTPOMArHUTHOTO TTOJISI.

35. KonebaTenbHblli KOHTYp. YpaBHEHHE KoJieOaHUil B K0JIeOaTEIbHOM KOHTYPE U €r0 PelleHHE.

36. BeIHYKICHHBIC 3JICKTPUUECKUE KOJIcOaHHsI B KOJieOaTeIbHOM KOHTYpE. SIBIeHHE pe3oHaHca.

37. TlepeMeHHBIIT ek TpUUeCKHd TOK. MOIIHOCTb, BbIAEsIeMas B LIENIH IEPEMEHHOr0 ToKa. J{eificTByIoIIne 3HaYeHUsI TOKA U
HampsKEHUs.

38. DnekrpomaruuTHbie BOJHBL JluddepeHunansHoe ypaBHEHHE 3JIEKTPOMAarHUTHOW BOJIHBI M €ro peleHue. BekTop
[oittunra.

39. CeeToBBIC JTy4H. 3aKOHEI reoMeTpruIeckoi ontuky. [Ipuanmn depma.

40. IlenTpupoBaHHbIe onTHYECKHE cucTeMbl. JInH3b1. @opMyna ToHKOI nuH3EL. [TocTpoenne n3o0pakeHni B TMH3aX.

41. KorepeHTHOCTh 1 MOHOXPOMAaTHIHOCTh CBETOBBIX BOJH. VIHTep(epeHnus cBeTa. Y CIoBHE MaKCHMYMOB M MHHHUMYMOB.
Mertoap! HaOIIOIeHNS HHTEPEPEHINH CBETA.

42. VInTepdepeHys cBeTa B TOHKUX IUICHKAX M [UIACTUHKAX.

43. Koznbua HeroToHa.

44. Tudpaxuus cBeTOBBIX BOIH. MeTton 30H DpeHerns.

45. Tudpaxuns OpeHenst Ha KPYTrIIoM oTBepcTHH U ucke. Crinpans dpeHerns.

46. Tudpaxuus dpayHrodepa Ha 0JHOM LIEIH.

47. Tudpaxums dpayHrodepa Ha quHpakIIUOHHON pEIIeTKe.

48. Tucriepcust cBeTa. DIEKTPOHHAS TEOPHS TUCTICPCHH.

49. EctecTBeHHBII M TOJIIpHU30BaHHBIN cBeT. [loysipu3anms cBeTa NpH OTPAKEHWM M MPEJOMIICHHMHM Ha TPaHUIE IBYX
JIN3IIEKTPUKOB.

50. INonstpu3anust cBeTa IPH MPOXOXKICHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

51. TennoBOe M3ITy4YeHHE U €r0 XapaKTePUCTHKH.

52. 3akoHbI TeruIOBOTO U3Ny4eHus (3akoHbl Kupxroda, Credana — bonpnmana, Buna, popmynsr Penes-/Ixunca u [1nanka).

53. ®otoaddexT. 3akoubl hoTodrdhdhexra u uX 00BICHEHUE C TOUKH 3PSHHS KBAHTOBOI TCOPHH CBETA.

54. Dddext KomnroHa u ero anemeHTapHast TEOpHsL.

55. Pa3BuTHe npeacTaBieHuil o cTpoeHnn aTroma. bopoBckas Teopus BOAOPOI0MOA00HOTO aToMa.

56. KopryckyisipHO-BOJIHOBO# JTyalii3M CBOMCTB BeliecTBa. BosHbl e Bpoiisst n ux CBOMCTBA.

57. CooTHolieHue HeomnpeaeeHHOCTeH [ eii3eHOepra.

58. BosiHOBasi pyHKIMS 1 €€ CTATUCTHYECKUI CMBICIT.

59. O6mee ypasuenune llpeaunrepa. Ypasuenue lllpennnrepa uist craiimoOHapHBIX COCTOSHHH.

60. Yactuma B 0THOMEPHOI MOTEHIIUAILHOH sIME.

61. [IpoxoskieHne yacTUIeH MOTeHIMAaIBHOTO Oapbepa.

62. Bonmopopmonono0Hble aToMbl. JHepreTHdeckue ypoBHHW. IloTeHnmansl Bo30OyxaeHHs H  HOHM3anuu. CIEKTpBI
BOJIOPOJIOTIOTIOOHBIX aTOMOB.

63. Hepa3nnunMocCTh OJIMHAKOBBIX YacTHI] B KBaHTOBOW MexaHuke. [Tpunimn [aynu. CTpyKkTypa SHepreTH4ecKux ypoBHEH B
MHOTO3JIEKTPOHHBIX aTOMaXx.

64. Turbl CBsi3eii HIEKTPOHOB B aTOMaX.

65. Mosekyna Bogopoaa. usnyeckas Mpupoaa XUMUIECKON CBsI3U. MIOHHAs M KOBAJICHTHASI CBSI3H.

66. DnekTpoHHBIE, KoJlebaTebHbIC 1 BPAIllaTeIbHbIE COCTOSIHUSI MHOTOATOMHBIX MOJIEKYJI. MOJIEKYISIPHBIE CIIEKTPBI.

67. DneMeHThl KBAaHTOBOW TEOPUH H3JIydeHHUs. BBIHYXIEHHOE M CIIOHTaHHOe u3nydeHue (oroHoB. [Ipuniun paboThl
KBAaHTOBOT'O reHeparopa.

68. Crpoenune aTomMHOro siipa. Monenu siapa. SlnepHsie peakuny. 3aKOHBI COXPaHEHHUS B SAIEPHBIX PEAKIUIX.

69. PagnoaktuBHbIe peBpatieHus saep. Peakuus sinepHoro nenenus. LlenHas peakius aeneHus. SnepHslil peakrop.

70. DneMeHTapHBIE YaCTHUIIBI M UX B3aUMO/ICHCTBUSL.



3. MeToauyeckne MaTepHaJibl, ONpeAesIoNe NPouelypPy U KPUTEPHUH OLleHUBAHUS
c(hopMHPOBAHHOCTH KOMIIETEHUMI IIPH NIPOBEAECHUH NIPOMEKYTOYHOM aTTeCTAlMHU

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aaHUMH

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYyYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABWIBHBIX OTBETOB Ha
Bonpocsl coctapisieT 100 — 90% ot obuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIISICTCS 00YUYAIONIEMYCsl, €CITH KOJTHMYECTBO MPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEJIBHO» BBICTABIACTCS OOYYAIOMIEMYCs, €CIH KOJIMYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCH —/5—60 % oT 0011ero oobEMa 3alaHHBIX BOIIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYJArOMIEMYCs, €CIM KOJUYECTBO IMPABUIHHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBanusi OneHOK M0 pe3yJbTaTaM BbINOJHEHUS 3aIaHU

«OTJIMYHO/32a4TEH0» — CTABUTCS 32 paOOTY, BHIIIOJHEHHYIO ITOJIHOCTHIO 0€3 OIMOOK U HEJIOYECTOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 3a PadOTY, BHIMOJIHCHHYIO IMOJIHOCTHIO, HO MPU HAIMYUH B HEell He Ooliee
OJTHOW Herpy0oii OIMOKHM U OJTHOTO HeJloueTa, He 0oJiee TPEeX HEI0YETOB.

«Y10BJIETBOPHUTEJbHO/32a4TEHO» — CTaBUTCA 32 PadOTy, €ciau 00y4yaroUIUiics MPaBUIbHO BBINOJIHWI HE
MeHee 2/3 Bceil paboThl WK AOMYCTUI He Ooliee oaHON Tpy0oil ommOKu U ABYX HEJ04YEeTOB, HE Ooyiee OJTHOM
rpy0oii u omgHON HerpyOoii ommOku, He Oojee Tpex HerpyObIX OIMOOK, OJHON HErpyOoil OMMOKH W JABYX
HEJIOYETOB.

«HeynoBjieTBOpHUTEJIbLHO/HE 3a4YTE€HO» — CTAaBUTCA 3a PAOOTY, €CIM YHUCIO OMMOOK W HEIO0YETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «YyIOBJICTBOPUTEIBHOY» WIIA IPABUIBHO BBITIOJIHEHO MeHee 2/3 Bcel paboThI.

Buowt owubok:

- 2pybOble OwWUOKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 pPeleHusl 3a0ad,
OWUOKU, NOKA3bIBAIOWIE HENPABUTIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HezpyOble OWUOKU: HeMOYHOCTU YOPMYTUPOBOK, OnpedeleHuUll;, HepayUOHAIbHbIL 8b100p X00a peuleHs..

- He0ouembl.: HePayYUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUsL, OMOeNbHbLE NOZPEUHOCMU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE GbINONHEHUE 3A0AHUS.

Kpurtepun ¢popMupoBaHusi OLIEHOK O 324eTy (IK3aMEHY)

«OTIHYHO/32aYTeH0» — CTYJEHT NpuoOpesl HEeoOXOAMMbIE YMEHHS W HaBBIKH, MPOJEMOHCTPUPOBAI
HaBBIK MPAKTHUYECKOTO MPUMEHEHHUS OTYUYEHHBIX 3HAaHUH, HE JOMYCTHII JOTMYECKHX M (PAKTUYECKHX OIIMOOK

«Xopo1o/3a4TeH0» — CTYACHT IproOpe He0OXOMMbIE YMEHUS U HaBBIKH, TPOJEMOHCTPUPOBAI HaBbIK
MPAKTUYECKOTO IPUMEHEHUS MOIy4YEeHHBIX 3HAHUH; TOMyCTUII HE3HAYUTEIbHbBIE OINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEJbHO/32a4TEHO» — CTYACHT JIOMYCTHJI CYIIIECTBEHHBIE OLINOKHU.

«HeynoBJieTBOPUTEJILHO/HE 324TEHO» — CTYJICHT JIEMOHCTPUPYET (parMeHTapHbIe 3HAaHUS U3y4aeMOoro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHBI TPYOble OIINOKH.



