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OrnaBieHue

IlosicHuTenpHas 3anucka.

TunoBble KOHTPOJIbHBIE 33JJaHMsI WM WHbIE MaT€pUaJIbl JJIs OLICHKU 3HaHUN, YMEHUH, HABBIKOB U (WJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOUINX YPOBEHb CHOPMUPOBAHHOCTH KOMITETECHIIHH.

Metoanyeckre MaTepraibl, ONPEAeSIONNe TPoLUeaypy U KPUTEPHH OLIEHUBaHHUS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH NPH NIPOBEACHUH IIPOMEKYTOUYHOMN aTTECTALMH.



1. HosicHuTEIbLHAA 3aIHCKA

Heﬂb HpOMe)KYTO‘-IHOf/’I aTTeCTallU— OLICHUBAHUC NPOMCIKYTOUHBIX W OKOHYATCIBbHBIX PC3YJIbTATOB
oOyueHHs] 10 IUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHKECHHE IUIAHUPYEMbBIX pe3yJIbTATOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

®dopmbl poMexKyTOUHOM arTectanuu: sxzamen (1, 2 cemecmp ODPO u O3PO0).

[lepeuens komneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHHUSI TUCIIUTUIUHBI

Kon n HanmeHoBaHNE KOMITETCHITHHA

KO,H WHAWKAaTOpa DTOCTHKECHUA KOMIICTECHIINN

OIIK-1 Crioco0OeH y4uThIBaTh COBPEMEHHBIE
TEHACHINN Pa3BUTUS TEXHUKH H
TEXHOJIOTHH B 00J1acTH TeXHOCPEpHOit
6e30MacHOCTH, N3MEPUTEIBHON 1
BBIYHCIIUTENBHON TEXHUKHY,
HUHGOPMAIMOHHBIX TEXHOIOTHI IPH
peLIeHNH TUIIOBBIX 3a/1a4 B 00/1aCTH
npodecCHoHANFHON IeITeIbHOCTH,
CBSI3aHHOH C 3aILUTON OKPYXKAIOLIEH Cpebl
U o0ecTeueHneM 0e30IIacHOCTH YeIOBeKa

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC TOHATUA U 3aKOHBI CCTCCTBCHHBIX HAYK UIA

peuicHus HpeL[MeTHO-HpO(l)I/IJ'II)HI)IX 3aga4

OIIK-1.3 IIpuMeHsET eCTECTBEHHOHAYYHbIE METO/Ibl TEOPETUUECKOTO U

OKCIICPUMCHTAJIbHOTO UCCICAOBAHUA 06’B€KTOB, Iponeccos, ﬂBHCHHﬁ, IpoOBOAUT

OKCIICPUMCHTHI I10 Sa,Z[aHHOﬁ MCTOAMKC U aHAJIU3UPYCT PE3YJIbTAThI

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

Koz n HanMeHOBaHHE HHIUKATOPA Pe3ynbrarel 00yUYeHHS [0 JUCLUHUILTHHE OueHouHbIe
JOCTHXKCHUS KOMIICTCHIINN MaTepurajbl
(cemectpl,?)

OIIK-1.2 [TpumeHsieT OCHOBHBIE MOHSTHUS
1 3aKOHBI €CTECTBEHHBIX HAaYK JUIS
pemeHns MpeaMeTHO-TIPOGIIBHBIX 3a1a4

OO0yyaromuiics 3HaeT:

OCHOBHbIE IOHSTUS M  3aKOHBI  KJIACCHUECKOM U
COBPEMECHHOH (M3WKH M UX POIb B PEHICHUH IIPEIMETHO-
NpoUIbHBIX 33134

Tector m. 2.1.1,
2.1.2

OOyJarommiicss yMeeT:
UCIO/Ib30BaTh OCHOBHBIC IOHSTHS M 3aKOHBI (DU3MKH U1
PCLICHUSA HpCZlMeTHO'HpO(l)I/LHbH])IX 3ajJa4,

Bamaun 1m. 2.2.1,
2.2.2

OOyJaronmiics BIaeeT:

HaBBIKAMH TMPUMEHCHHS OCHOBHBIX TMOHSATHH M 3aKOHOB
KIaCCUYEeCKOM U COBPEMEHHOH GM3MKH U pelIeHUs
IpeIMETHO-TIPOPUIBHBIX 3a/1a4

3amanns m. 2.3.1,
2.3.2

OIIK-1.3 [pumensier
€CTCCTBCHHOHAYYHBIC METOAbI
TEOPETUYECKOTO U 3KCIEPUMEHTAIHHOTO
UCCIENOBaHNUS  OOBEKTOB,  IIPOIECCOB,
HBHCHHﬁ, IMPpOBOAUT OKCHIEPUMECHTHI I10
33JIaHHOM  METOJUKE M  aHAIU3UPYET
pe3yIbTaTh

OOyJarommmiics 3HaeT:

METOJII  TEOPETHYECKOr0 M SKCICPUMEHTAIBHOTO
HCCIIeIOBaHMsT  (PU3NUECKUX OOBEKTOB, MPOILECCOB U
SIBIICHUH, METOJTUKY TIPOBEICHHS U 00pabOTKH Pe3yIbTATOB
($U3UIECKOTr0 SKCIEPUMEHTA

Tectsr m. 2.1.3,
2.14

OOyyaromuiicst ymeeT:

MIPUMEHATH METOBI TEOPETHYECKOTO 31
SKCIIEPHMMEHTAIBHOTO UCCIIEIOBAHHUS ¢usmyeckux
00BEKTOB, IPOLIECCOB i1
SBIICHUH, TPOBOAUTH (U3NYECKHE DKCIEPHUMEHTHI IO

3aJJaHHOMU MCTOJUKE 1 06pa6aTI)IBaTI) UX pE3yJIbTaThL

Tecter m. 2.2.3,
2.2.4

OOyuaromuiics BIajeeT:

HaBbIKAaMH TIPUMCHCHUSA METOHLOB TCOPECTHUYCCKOIO U
9KCIIEPUMEHTAIBHOTO HCCIIeI0BaHUS ¢buznyecknx
O6T>CKTOB, IpOLIECCOB U HBHCHHﬁ, HaBbIKaMH TPOBCIACHUS
(GU3MYIECKUX DKCIEPUMEHTOB 110 3a/laHHOM METOIHKE |
00pabOoTKH UX Pe3yJIbTATOB

Baganus 11.2.3.3,
2.34

[TpomesxyTouHast aTTecTanus (3K3aMEHBI) IPOBOJISATCS B OJHOM U3 cleayonmx Gopm:
1) oTBeT Ha OWJIET, COCTOSIIMI M3 TEOPETUIECKHX BOIIPOCOB U MPAKTHYCCKUX 3aJaHUH;
2) BeimonHenue 3anannii B DMOC yHuBepcurera.




2. TunoBbie! KOHTPOJIbHbIE 32JAHHUS HJIH HHbIE MATEPUAJIBI VISl OEHKH 3HAHUIA, yMEHHU,
HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH, XaPAKTEPHU3YIOIIUX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETeH M

2.1 TunosBble BOIIPOCHI (3aL[aH]/I$l) JIJIS1 OLEHKH 3HAHHUII B KaUecTBe OﬁpaSOBaTeJILHOFO pedyJjbTara

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kox n HanmeHOBaHNE HHINKATOPA OO0pa3oBaTenbHBINH Pe3yIbTaT
JOCTIDKEHHSI KOMICTEHITHH
OIIK-1.2 [TpumeHsieT OCHOBHEIE OOyJaromuiics 3HaeT:
MOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC MOHSTHS M 3aKOHBI KJIACCHYECKOW W COBPEMECHHOH (DPU3MKH M MX POJIb B PEIICHHH
HaYK 1L pemeHH;[ HpC,Z[MCTHO- Hpe,I[MeTHO-HpO(i)I/IJ'ILHLIX 3a1a4
poGUIBHBIX 33734

2.1.11pumepsI TecTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaibHBIM yCKOpEHHEM MaTepHaIbHOI TOUYKH Ha3BIBACTCS

a) COCTaBISIIOIIAS BEKTOPA YCKOPEHHS, HAMPABJICHHAS 110 KACATENbHON K TPACKTOPUH MaTePUAIbHOM TOUKH

b) npousBeneHue BekTOpa yCKOPEHHS Ha KOCHHYC yTiia MEX/y BEKTOPOM YCKOPEHHS H 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) mnpousBenenue yria moBopoTa MaTepHAIBHOM TOUKH Ha SMHUIHBIN BEKTOP, 3a/IAf0NICH HAMPABICHHE OCH BPAIIICHUSL
C) JUIMHA IYTH OKPYXKHOCTH, 10 KOTOPO# MePeMeCTHIAChH TOUKa
d) yrom Mexmy pamiyc-BeKTOpaMH HAYaIbHOTO M KOHEYHOTO MONOKEHHS TOUKH
€) TPOM3BEACHHME yIiia MOBOPOTa MaTePHANTBEHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePHAIbHOM TOUYKH

3. Kakoe yTBepKaeHUE SIBISACTCS MIPABUIBHON U Hanbosee TOYHOH (popMyIMpoBKOi BTOpOro 3akoHa HeroToHa

a) JIro0oe Teao MOKOMTCS WJIHM JBHIKETCS MPSIMOJIMHEWHO, ECIIH HA HETO HE JAEUCTBYIOT HUKAKHKE CHJIBI MM JEUCTBHE BCEX
CHJI CKOMIICHCHUPOBAHO

b) W3menenue umimyiibca Tena paBHO PaBHOAEHCTBYIOIICH BCEX CHII, ACHCTBYONIMX HA HETO

C) B uHepumanbHOW crcTeMe OTCUYeTa MPOM3BECHUE MACChI Telia HA YCKOPEHHE €ro MOCTYNATeIbHOrO JBHKEHHS PABHO
CyMMe BCEX CHJI, JCHCTBYIONIUX Ha TEIIO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEeHHEe, MPHOOpeTaeMoe TEIOM, PABHO MPOU3BEICHHUIO JICHCTBYIOIIEH HA HEro
CHITBI 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 Tea, BRIpaKeHHast B €IMHUALAX CHITbI (KHJIOrpaMM-CHIIa)

d) cuna, gelicTByIOmAs Ha TEJO, BRIPAKEHHAS B €IMHHUIAX MACChl, KOTOPYIO H3MEPSIOT B MPOIIECCE B3BELIMBAHKS TEJIA HA
Becax

€) cuiIa, C KOTOPOM TeO BCIEACTBHE NPHUTHKEHHS K 3eMile JEeHCTBYET HA OIOpPY WM TIOJABEC, YAEPKUBAIOLIYIO TEJIO OT
CBOOOIHOIO MMAaAEHUS

5. MOMEHTOM UMITyJIbCa MaTePHUATbHOW 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 MATCPHAIBLHOM TOUKH, Ha TUICUO CHIIBI, ICUCTBYIOIICH 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
3HAYEHHUIO, ONPEIENAEMOMY CBOWCTBAMH CUCTEMBI

b) B pe3kom yBennueHnH aMILTUTYABI KOIEOAHUI P MPUOIMKESHUN YaCTOTHI BHELIHEH CHIIBI K HEKOTOPOMY €€ 3HAYCHHIO,
OIpeieNIeMOMY CBOICTBAMU CUCTEMBI

! TlpuBogaTcs THHOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NpPEJHA3HAYEHHBIE U IIPOBEJCHHS ATTECTALIMOHHOIO
MEPONPUSITHS, XpaHIATCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJIWYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT AKTyalM3allid C Y9eTOM DPAa3BUTHS HAayKH, OOpa3oBaHWUS, KyJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHNE COIEPKAHNS OIIEHOYHBIX CPEICTB CPEay 00yUalOMMXCsl YHUBEPCUTETA
HECYT 3aBenyromuii kKageapoil u mpenoaaBaTens — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




c)
d)

€)

a)
b)
c)
d)

€)

a)

b)
c)
d)
€)

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 TIPEKpaIleHNH KoJieOaHU NPpH NPUOIMKEHNH YaCTOTHI BHEIITHEH CHIIBI K 4acTOTe CBOOOJTHBIX KOJIeOaHui

7. DOHTpommel B TepMOANHAMUKE HA3bIBACTCS (PyHKINS COCTOSHUS TEPMOANHAMUUECKOIN CHCTEMBI,

0GECKOHEYHO MaJIo€ N3MEHEHHE KOTOPOH B 0OPAaTHMBIX MPOIEccax PaBHO OTHONICHNIO OECKOHEYHO MaJloro KOJHMYECTBA
TeIlIa, TIEPEAAHHOTO CUCTEME K TEMIIEPATYPE CHCTEMBI

06ECKOHEUHO MaJloe M3MEHEHHE KOTOPOH B HEOOPAaTHMBIX IPOIIECCaxX PABHO OTHOLICHUIO OECKOHEYHO MaJIOro 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 Mayloe M3MEHEHHE KOTOpOH B HEOOpaTHMMBIX MpolLeccaX PaBHO IPOU3BEICHHIO OECKOHEYHO MAaloro
KOJIMYECTBA TETIA, TIEPEJAHHOTO CUCTEME U TEMIIEPATyPhl CHCTEMBI

2.1.2I1pumepsl TECTOBBIX 3aJaHHUIi. 2ceMecTp

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, nefiCTBYIOIIast Ha €QUHUIHBIHN ITOJIOKUTEIHHBIN 3apsi1, TOMEIIECHHEIH B JAHHYIO TOYKY IPOCTPAHCTBA

2. KougencaropoM Ha3bIBaeTCs

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

1:000€ yCTPOKMCTBO, KOTOPOE CIIOCOOHO HAKAIUIMBATE HICKTPUUCCKHE 3apsiIbl

JIBa U30JIMPOBAHHBIX IPYT OT ApPYyra KOHLEHTPUYECKUX LIMJIMHIpA

CHCTEMA, COCTOSIIA U3 JBYX U30JIMPOBAHHBIX IPYT OT APYyra NPOBOJIHUKOB

Jr000¥ MPOBOJHUK, €CIIM OH 00J1a1aeT MIEKTPUUECKON EMKOCTHIO

3.  Chopmymupyiite Teopemy ["aycca Ui 3IEKTPUIECKOTO 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 IMOBEPXHOCTH, ACTICHHON Ha 3IEKTPHUYECKYIO TOCTOSTHHYIO

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
anreOpanvdecKoil cyMMe 3apsI0B BHYTPH STOH TOBEPXHOCTH, ACICHHON Ha AJICKTPUIECKYIO TIOCTOSHHYIO

4. Cohopmynupyiite nepoe npasmwio Kupxroda

AnrebOpandeckas CyMMa TOKOB B JIIOOOM KOHTYpE IIEITH paBHA HYJTIO

AnreOpanyeckasi CcyMMa TOKOB B JIFOOOM y3JI€ eI paBHA HYIIO

Anredpandeckas cymma D/]C B KaxXJ1I0M KOHTYpe paBHa HYJIIO

Anrebpanueckas cymma OJIC B KaXIOM KOHTYpEe paBHa anreOpandyeckoil cymMMe IpOM3BEAEHHH CHIIBI TOKAa Ha
COIIPOTHUBIIEHHE BCEX YYaCTKOB KOHTYypa

AnreOpandeckas cyMMa IaieHHH HAIIPsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHa HYJIIO

5. BekTopoM MarHWTHOW MHIYKIIMW HAa3bIBACTCS

BEKTOpHAsl (pU3UYCCKass BEIWYMHA, MOJYJIb KOTOPOW paBeH OTHOIICHUIO MAaKCHMAIbHON CHIIBI, JCHCTBYIOMICH CO
CTOPOHBI MAarHUTHOTO TOJISI HA OTPE30K MPOBOJAHKKA C TOKOM, K CHJI€ TOKA B IPOBOJIHUKE

BEKTOpHAs (PU3MUYECKas BEIIMYNHA, MOIYJIb KOTOPOIl paBSH OTHOIICHUIO MAKCHMAIBHOTO MEXaHUIECKOTO MOMEHTA CHII,
JIEUCTBYIOIUX HA PAMKy C TOKOM, TIOMEIICHHYIO B OJIHOPOJHOE IOJie, K TPOU3BEIIEHUIO CHIIBI TOKa B paMKe Ha ee
TUTOIIA /b

BEKTOpHAs (PU3MUECKasi BEJIMINHA, MOJYJIb KOTOPOH paBeH OTHOIICHHIO MUHUMAIBHOTO MEXaHMYECKOTO MOMEHTA CHII,
JEHCTBYIOINX HAa PaMKy C TOKOM, MOMEIICHHYIO B OJHOPOAHOE MOJe, K NMPOW3BEICHUIO CIUIBI TOKAa B paMKe Ha ee
TUTOIIA/Tb

BEKTOpHas (pM3UIECKasi BEIMINHA, MOILYJTb KOTOPOH PaBeH OTHOIIECHHIO MHHHMAIEHOTO MEXaHWMYECKOTO MOMEHTA CHII,
JICHCTBYIOIIMX Ha PaMKy C TOKOM, MOMELICHHYIO B OJHOPOJHOE I0Jie, K MPOU3BEJCHUIO CHJIbI TOKa B paMKe Ha ee
epUMeTp

BEKTOpHas (pu3MyecKas BEIMYUHA, MOAYJIb KOTOPOI paBeH CUIIEC, ICHCTBYIOMICH Ha € IMHUYHBINA TIOJI0KHUTEIBHBIN 3apsi/,
HAXOJAIIMNACS B MATHUTHOM TIOJIC

6. SIenenue CaMOMHIYKIHWHX COCTOUT B!




a)
b)

c)
d)

€)

a)
b)
<)

d)
e)

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

BO3HMKHOBeHNH DJIC MHAYKIMU B IPOBOAAIIEM KOHTYpE IPU 3aMBIKaHUH UM Pa3MBIKAHUU 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, OITMPAONIYIOCS 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 paccCMaTPUBACMBIN ITePEMEHHEIH 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 aMILUIUTYAbl IEPEMEHHOTO TOKa,

BEJIMYMHA aMILTUTY Abl IEPEMEHHOTO TOKA, YMHOXCHHAsA Ha\/f.

8. Uto Takoe BOIHOBAsS IIOBEPXHOCTH?

IToBepXHOCTB B IPOCTPAHCTBE, 4O KOTOPOH AOIIIA BOJIIHA B JAHHBIH MOMEHT BPEMEHU
['eomeTpHryeckoe MECTO TOUEK, UCTIBITHIBAIOIINX BO3MYIIICHUE B OAMHAKOBOU (aze
I'eomeTpuueckoe MECTO TOUYEK, BOZMYIICHHUS KOTOPBIX MaKCUMAJbHBI

ITorpanuuHas MOBEepXHOCTb, OTACIAIONIAS BOSMYIIEHHYIO Cpey OT HEBO3MYIIICHHOM Cpesbl
IInockocTs, NeprneHANKYIIpHAs HAPaBJICHUIO paclIpOCTPaHEHHS BOJIHBI

9. CdopmynupyiiTe 3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAHEHHS CBETOBBIX JIyuei

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 opHOpOOHBIX cpenax CBETOBOM JIy4 ABJIICTCS IPSIMOU JIMHUEH

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

10. Yro Ha3wiBaeTCs mudppakIneii CBETOBBIX BOIH?

Bce siBieHus, cBI3aHHBIC C OTHOAHUEM CBETOBBIMH JTyYaMH JTFOOBIX MPETIATCTBUHA

PasnosxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIOBIICHBI BOTHOBOH MPUPOAOH CBETa U HAOIIOAAIOTCS MIPH €0 PacIpOCTPaHCHUH
B Cpeax C Pe3KO BEIPAKEHHBIMHU ONTUYECKHIMHU HEOTHOPOTHOCTSIMH

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, MNPOMICAUICTO 4YEPE3 MOJIApHU3aTOpP, MPU OTCYTCTBUH TIOTJIOIICHUSA CBETA
BEIIECTBOM OJSIPU3aTOPa YMEHBIIIAETCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCa yTJIa MeXKIY pa3pelicHHBIMH HATIPaBICHUSMH MOJIPU3aTOPa U aHATH3aTOpa

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

MHTEHCUBHOCTb €CTECTBEHHOTO CBETA, MPOIIEAUIET0 Yepe3 ONTHYECKYI0 CUCTEMY MOJISIpU3aTOp-aHajIu3aTop, BCernua
MEHbBIIIe HHTEHCUBHOCTH CBETA, MAJIAIONIETO HA MOJIIPU3ATOP

HTEeHCUBHOCTh €CTECTBEHHOIO CBE€Ta, MNPOMICAUICTO 4YEPE3 TMOJIAPU3ATOP, IMPHU OTCYTCTBHHU IIOTJIOHMICHUA CBETa
BEIIECTBOM HE U3MEHSETCS

12. CnekrpaibHas u3jiydaTeabHasi CHOCOOHOCTh TeJia 3TO

OHEPTHUA, U3 TydacMast e]lHHHHeﬁ IMOBEPXHOCTHU TEJIa 3a CAUHUIY BPEMCHHU B €AUHUYHOM UHTECPBAJIC NJIMH BOJIH

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

TMIOJTHAs! DHEPTHS, N3JTydaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPaJIbHOM JHAlla30He UIMH BOJIH 33 €MHUILY BPEMEHN
SHEPTUsl, M3JIydaeMasl eIMHHUICH OBEPXHOCTH Tella 3a eIMHUIYY BpEMEHHU BO BCEM MHTEpBaJIe JUIMH BOJIH

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

13. Kakoe u3 npuBeIeHHBIX YTBEPKACHUH SIBISCTCS BEPHBIM B Teopun bopa?

PaspemeHHBIME OpOUTaMU JJISL SJCKTPOHOB SBJISFOTCS TaKHe, JJIsI KOTOPHIX MOMEHT HUMITYJbCa JJIEKTPOHOB KpaTeH
LEIIOMY YUCITy BEIHYUH

DHeprust IEKTPOHA Ha OPOUTE U €€ PaUyC MOTYT OBITh MPOU3BOIEHBIMU

Panuyc opOUTHI 37IEKTPOHA C TCUCHUEM BPEMEHH YBEIIMYUBACTCS

[Ipu IBMXXEHHUH SJEKTPOHOB [0 OPOUTE MPOUCXOAUT HEMPEPHIBHOMN U3TyUeHHE SHEPTUU

Paanyc opOHUTHI 3JIEKTPOHA C TEUECHHEM BPEMEHH YMEHBIIAETCS

14. Yto BBIpaKarOT COOTHOIICHHSI HEOTPEIEIEHHOCTEH B KBAHTOBON MeXaHUKe?

COOTHOLICHUSI MEXKY U3MEPEHHBIMU TOYHBIMU 3HAYCHUSIMUA KOOPANHATHI H UMITYJIbC MUKPOYACTHIIBI

OTcyTCTBHE OrpaHUueHUH U1l OAHOBPEMEHHOTO M3MEPEHHsI KOOPIMHATHI U MMIYJIbCA MUKPOUYACTHIIBI




¢) KopmyckynsipHbie CBOWCTBA BElECTBA

d) BonHOBbBIE CBOICTBa MUKPOYACTHUII

e) CooTHOUICHHSI MEXIY CPEOHUMH KBAJPAaTHYCCKMMH OTKJIOHCHHUSIMHU TIPH OJHOBPEMEHHOM HM3MEPEHHH KOOPIMHATBHI U
MMITyJIbCa YaCTHUIIbI

OIIK-1.3 [Tpumensier OOyuaromuiicst 3HaeT:

€CTeCTBEHHOHAYYHBIC METO/IbI METOABl TEOPETHYSCKOTO M OIKCHEPUMEHTAIBHOTO HCCIICOBaHUS (PU3MUECKHX OOBEKTOB,
TEOPETHYECKOTO U MPOIIECCOB M SIBJICHHWH, METOAMKY MPOBEICHHS M 00pabOTKM pe3yibTaToB (PU3NUIECKOTo
3KCIICPUMCHTAIBHOT'O OKCIICpUMCHTA

HCCIIeIOBaHUS OOBEKTOB,
MPOLIECCOB, SIBICHUMN, IPOBOJAUT
IKCIICPUMECHTHI 10 33JJAaHHOM
METOJIMKE U aHAJIH3UPYET
pPe3yJIBTATHI

2.1.3. IIpumepsI TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBeHHOE YCKOpPEHHE MAaTepUATbHOM TOYKHU OnpeaessieTcs hopMysioi

p VA0V o VEEA) VO L VA0

1) a- r(t+At)—r(t) F
) AHO At At AHO At AHO T m

5 a=

2. Kakast ¢popmyna BelpaxaeT paboTy NpH ABMKEHHU MATEPHATBHOU TOYKH MO MPOU3BOJBHON TPACKTOPUHU U3 MOJOXKEHUs 1 B
roJioxxenue 2?

2 2
DA =[Fdt 2)a,-F(@v) 3 A=[Fdr 4 a,—F.r, 5 A,=-Fs,cosa
1 1

3. MOMEHT UHEpPIHH POM3BOJIHHOIO TeJla OTHOCUTEIILHO HETIOABIKHON OCH BpAICHHUS ONpeAesieTcs: GopMyIoit

N N
1) :Zmiri 2)J=mr? 3) J=mr 4) 3=J,+ma? 5)J :Zmiri2

4. Yxaxure GopMyIry U MOMEHTa HHEPITUH TOHKOTO OJHOPOIHOTO CTeP)KHS MacChl m W JUIMHEI | OTHOCHTENBEHO
HENOIBIYKHOM OCH BpaIICHUS, TPOXOIAIICH Yepe3 CepeIuHy CTEPIKHS.

1 1 1 1 2
DNI=—m? 2)J="ml? »I="ml? HI==ml? 5J="ml’
) 2 ) 3 ) 4 ) 12 ) 5

5. Vkaxwure popmymny ans KI1J] TermioBoit MammmHbI

T-T A, Q -Q Q
1) 1 2 2) — onesH 3) — <1 4) <1 X2 5) — 1
7 Tl 7 A‘iam pau 7 QZ Ql 7 Ql - QZ

6. Ykaxute popmyiy s pacnpenenenus bonbimana.

E
1) n=n0exp(f%)2) ”=”oexp[—“|"("TJ3) n—noexp[ Tj4) n=n exp( e J5) n—noexp( ItJTJ

2.1.4. TIpumepsbl TECTOBBIX 3aJaHMIi. 2ceMecTp

1. BI:I6€pI/IT€ q)OpMyJ'Iy JUIT HANPAKEHHOCTU JJICKTPUYECKOI'0 IMOJIg, CO031aBacMOIo paBHOMEPHO Sapﬂ)KCHHOf/'I IIJIOCKOCTBIO B

BaKyyMe.
De-2 9E--2_ Pe-—I_ HE-_I_ 5E-T

& 2¢, 4re v Are S 2¢,

2. 3akoH buo - CaBapa — Jlamnaca umeeT BU

ol

2

iN

5 _ M, QrxV y | Fxdl < M, qVxT , 1dl <P ~
)B=LL X - ) g=fe 3y B=o 1 4 gg=te 5) B =
) 4 r? ) Az 1t ) 4z r® ) Az 1t )

IN

T r

3. Kakast u3 popMyI1 IPaBHIBHO OTPAKACT CBSI3b MEIKAY HAMPSHKEHHOCTHIO JICKTPUICCKOTO OIS U MOTEHITUATIOM JICKTPHYCCKOTO
mmoJis?

2 E
1) p—¢,=[E-dF 2) p=E.7 3) p,—p,=E-(;-7.) 4) p=divE 5) 9=
1

4. 3axoH Amriepa B 00IIeM BHIC IMECT BHT
1) dF=1dIxB 2)dF=11xdB 3)F=1IxB 4)F=11-B 5) F=1IBcosx




5. Kakoe u3 nepeuncneHHbIX YpaBHEHHM BXOIUT B CUCTEMY ypaBHeHUl MakcBemnaa?

1) §D-ds=q 2)§H-ds=0 3)§E-df:04)ﬁ=ﬂ£—5 5 ®=[E-ds
S S L S

0

6. Ecm o, =

1 f 2 .
7ic U = %_% , To opMyJa Juisl 3aTyXaroluX KoJjeOaHWil B CHIIBI TOKAa B KOJIeOATEIbHOM KOHTYpE
LC

HUMEET BU
1) 1= Ioem[—z—itjcos(a)owa) 2) 1= Ioem(—z—itjcos(wua) 3) 1 =1, cos(w,t + )

4) 1=1,co8(wt+a) 5)1=1,cos(at)
7. Tleproa 3aTyXaroIKUX KoJIeOaHui B KOIEOATENLHOM KOHTYPE PAaBEH
1 1 1 1
1 R 1 R 1 R)? 1 RY): 1 RY
1) T=22—+—| 2) T=27———| 3)T=27| —+—| 4T =271 —-— S) T =24 —
) [LC 4sz ) [LC 4L2J ) [LC 4sz ) (LC 4sz Al 2”(L0+4L2j

8. WHTECHCHBHOCTbL TIPH HAJIOXKEHMH IBYX KozcepeHmuvix BOTH paBHa (0 | pasHocTs ¢a3; |, |, MHTEHCHBHOCTH BONIH B

otmenbHOCTH, |, #1,):

Di=t+1, 2) 1=l +1,+2J11,c086 3) I:\/I12+I22+2I1I2c0554) I:\/I12+I22—2I1I2c055 5) I =12+

9. Ha nu¢paknioHHyIO pelieTKy ¢ meproaoM d magaeT cBeT ONpeAeleHHON AInHbI BosHEL Kakoi u3 gopMyn cooTBeTcTByeT
MaKCHUMYM II€pBOro Hopsiika’?

. A
1) Slnqoza 2) sin(/):%s) sin¢=%4) Sin(p:%S) sin(pzzd—/1

10. Eciu " min i " max- MyHUMaNbHAA U MaKCUMaJlbHasi HHTEHCUBHOCTh YACTHYHO MOJISIPU30BAHHOTO CBETA, MPOITYCKAEMOTO
aHAIIU3aTOPOM, TO CTETIEHb MOJIAPU3AINU CBETa OIpeenseTcs mo hopmyie
L lnax— |

P= Ima><+ Imin min P= max min

min 2)

1) + Imin 3) Imax 4) Imax+ Imin 5) Ima><
11. Tlpu nageHnu CBETOBOTO Jy4a, pacpOCTPAHSIONIETOCs B IEPBOM Cpe/ie Ha TPaHMILy pa3jiesia MepBOil U BTOPOH cpeibl C
MOKa3aTeIsIMU IPEIOMIICHHS M N, , N, > N, Yroj MOJHOTO BHYTPEHHETO OTPAKEHHS o YJIOBIETBOPSET YCIOBHUIO
. n . n n n n
1) sing=—2> 2)sina=—% 3) tga=-—% 4) tga=—2% 5)cosa=—>
n2 nl n2 nl n2

2.2 TunoBble 3aJaHUA VISl OLEHKH YMEHHUIl B KadecTBe 00pa30BaTe/IbHOI0 pe3y/bTaTa

[IpoBepsiemblii 00pa3oBaTENbHBIN Pe3yIbTAT:

Kon 1 HaumeHnoBanue OO6pazoBaresbHBIN pe3ysbTaT
UHUKATOpa JOCTHKEHHS
KOMIETEHITNH
OIIK-1.2 ITpumensier ocHOBHBIE | OOyJaromuiics yMmeer:
IIOHATHUS U 3aKOHBI HCII0JIB30BAaTh OCHOBHBIC ITIOHATHA U 3aKOHBI (1)1/131/IKI/I JUIS pEIICHUS HpC}IMCTHO'Hqu)I/IJ'IBHBIX 3aga4

€CTECTBEHHBIX HAYK IS
pemeHns mpeaMeTHO-
npoMIBHBIX 33124

2.2.1 TIpumepsl 3a1a4. 1 cemecTp

1. MorouukiucT 3a nepBble 5 MUH Ipoexall 3 KM, 3a mocienyromue 8 MUH — 9,6 KM U 3a nociuegaue 6 MuH — 5,4 KM.
OmnpenenuTts CKOPOCTh ABIDKEHUS MOTOLMKINCTA HA KaXKJOM U3 TPEX y4acTKOB IyTH; CPEIHIOI CKOPOCTH 3@ BCE BpeMs
JBIDKEHMUSL.

2. JlBa moesja UIyT HaBCTpEYy JAPYT APYTY CO CKOpPOCTSIMHU Vi = 36 kM/4 U vz = 54 km/u. [Taccaxxup B mepBoMm mnoesze
3aMedaeT, YTO BTOPOH Moe3 NPOXOIUT MUMO HETo B TeueHHe BpeMeHH t = 6 c¢. Kakosa qyuHa BToporo noesna?

3. Touka IBHXETCS IO OKPYKHOCTH paauycoM 20 CM ¢ MOCTOSHHBIM TaHTEHIMAIBHBIM ycKopenueM 5 m/c?. Uepes kakoe
BpeMsi IocyIe Hadasa ABMKECHHUS] HOPMaIbHOE YCKOPEHHE TOUKU OyJeT paBHO TAaHTCHIIMAILHOMY ?




10.

11.

10.

11.

12.

13.

14.

Ha HakJIOHHOW TUIOCKOCTH JUIMHOW 13 M M BBICOTOW 5 M JIEKHUT rpy3 Maccoi 26 kr. Koad¢unuent tpenus pasen 0,5.
Kakyro cuiry Hajgo NMPUIIOKUTH K TPy3y BJIOJb 3TOW IUIOCKOCTH, YTOOBI BTaUTh Ipy3? UTOOBI CTAIUTh Ipy3 C 3TOU
IIOCKOCTHU?

IMoe3n maccoii 500 T nBHXKETCS paBHO3aMEJIEHHO IIPH TOPMOKEHUH, IIPH 3TOM €TI0 CKOPOCTh YMEHBILIAETCS B TeueHue 1
MuH oT 40 10 28 km/4. HaliT cuity TOpMOXKEHUS.

Teno CKONMB3UT 10 HAKIOHHOHU ILIOCKOCTH cocTapJsoulel ¢ ropusontoM yroa 45°. Tlpoiins paccrosuue 36,4 cM Teno
puodpereT ckopocTh 2 M/c. UeMy paBeH K03(pPHUIIHEHT TPEHHS Tela O TUIOCKOCTH?

Opynue, KEeCTKO 3aKPEIVICHHOE Ha JKEJIC3HOAOPOXKHOM matdopme, MPOU3BOAMUT BBICTPEN BAOJb IOJOTHA JKENE3HOM
noporu nof yraom o = 30° k muHuK ropu3oHTa. ONpenennTh CKOPOCTh Uz OTKaTa IUNIAT(GOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocTbio Uy = 480 m/c. Macca miathopMBI ¢ OpyAreM Hu CHapsaaMu my = 18 T, Macca cHapsiga m1 = 60 KT.

[Tap maccoit m; = 3 Kr ABHXKETCS CO CKOPOCTBIO Vi = 2 M/C M CTaJKHUBACTCS C TOKOSIINMCS [IapOM Maccoid mp = 5 KT.
Kakas pabora Oyner coBepmieHa mpu naedopmanmuu mapoB? Yaap cYHTaTh aOCONIOTHO HEYNPYTHUM, IPSIMBIM,
LEHTPAIbHBIM.

CrepsxeHb BpalllaeTcs BOKPYT OCH, POXOJISLIEN YEPE3 €r0 CepeInHy, COrIacHO ypaBHeHHIo @ = At+Bt?, rae A = 2 pan/c,
B = 0,2 pan/c®. Onpezenurs Bpalarmuii MOMEHT M, JeicTBY oMM Ha CTEPKEHD Yepe3 BpeMs t = 2 ¢ mocye Hadaja
BpAILIEHHS, €CJIH MOMEHT MHEPIMK cTepxkHs J = 0,048 kr-m2.

Ha xparo miargopMsl B BUJIE JMCKa, BPAIIAKOIIECS 0 MHEPIUMM BOKPYT BEPTUKAIBHON OCH C 4acTOTOM ni = 8 MuH 7,
cTOMT YenoBek Maccoid my = 70 kr. Korja 4yenoBek neperen B HEHTP MIaT(OPMBL, OHA CTajla BpAIAThCs ¢ YaCTOTOM Ny =
10 mun 1. Onpepenuts Maccy mp miaThopMbl. MOMEHT HHEPIUH YeJI0BEKa PACCUMTBIBATE KaK [/ MaTepHaIbHONH TOUKH.
Touka coBepiuaeT rapMoHHYecKMe Kolebanus X = A sinwt, rme A = 5 cm, ® = 2 ¢c1. B MOMeHT BpeMeHH, KOIjia TouKa
o0manana nmoTeHuanpHoi sHeprueit 0,7 Mk, Ha Hee AelicTBOBaNa Bo3Bpariatomias cwia B 5 MH. HaliTi 3T0T MOMeEHT
BpPEMEHHU.

2.2.2 Ilpumepsl 3a1a4. 2 ceMecTp

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

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

pasomuch Ha yrox o. [lapuku nmorpyskaror B Macio. KakoBa miIoTHOCTs P Macia, €CIIM yTroJl pacXOXICHNS HUTEH mpu
NOTPYXEHHH B Macjlo ocTaeTcs HemsmeHHbIM? IInoTHOCTh Marepuana mapukos p = 7,5-10% kr/m®, nmonexrpuueckas

MPOHMIIAEMOCTh Maciia € = 2,2.

UeTbIpe JaMIibl, paccCuuTaHHbIe Ha HampspkeHue 3 B u cuty toka 0,3 A, Haj0 MOAKIIOYUTH NMapajliebHO U MUTATh OT
WCTOYHHUKA HanpspkeHus 5,4 B. Pe3uctop kakoro COmpoTHBICHHUS HAI0 BKJIIOYUTH MOCIEI0BATENFHO JaMIIam?
Awmnepmetp umeet compotusierrne 0,02 Om. Ero mkama paccuntana Ha 1,2 A. IllyHT kKakoro CONMpOTHBICHHS HAIO
MOCTaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBIIIO M3MEPSTH TOKU CHIIOH 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 IPOBOJHHKE, €CITH YTOJI MEXKy HalpaBICHUEM TOKAa M WHIYKIHEe 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 DJC MHAYKLUMM, BOZHUKAIOUIEH B paMKe mpu BeIKItoueHuu noisa 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 mpomen 3a 3T0 BpeMsi depe3 MOINEpeYHOe CeUCHHE MPOBOIHUKA MPH
paBHOMEpPHOM M3MeHeHnH moToka. Cuna Toka, 3J/1C — mMOCTOSIHHEI.

Karymika ¢ seje3HbIM cepedHnkoM ceuenreM 20 cM? umeeT HHAYKTHBHOCTH 2-1072 T'n. KakoBa fomkHa GbITh CHIA TOKA,
4TOOB! HHAYKLMSA 110115 B cepednuke 6bu1a 107 Ti, unciio Butkos pasHo 1000?

Paccrosame L ot meneit 1o sxpana B onsiTe FOHTa paBHO 1 M. OnipeiennnTs pacCTOsSHUE MEXIY IIENIIMHU, €CITH Ha OTPE3Ke
nmEoM 1 = 1 cm yknagsiaerces N = 10 TeMHBIX HHTEP(GEPEHIMOHHEBIX MOJI0C. JlmHa BOIHEL A = 0,7 MKM.

Ha menky u3 rimnepuHa TomumHoi 0,3 MKM magaeT Oenblit cBeT. Kakum Oyner xa3aTbes IBET IJIEHKH B OTPAKECHHOM
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
KpPacHBIX JTydeii (A = 0,7 MKM) B CIIEKTPE BTOPOTO MopsiaKa’?

EcTtecTBeHHBIN CBeT MajaeT Ha MOBEPXHOCTh IUAJIEKTPUKA TMOJA YIJIOM TMOJHOW mosspu3anuu. KoaddunueHt
npomyckanus cBeta paset 0,915. Haiftu cTeneHs mosipu3aiiui MpeJIoMICHHOTO JIy4a.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABa MOJISIPU3ATOPA, YTOI MEXAY TTIaBHBIMU INIOCKOCTAMU KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTb CBETa IOCIE MNPOXOXKIEHUS OSTOH cucteMbl? CuMTaTh, UTO KaXKIbIN
HOJSIpU3aTOp OTpaxkaeT u noryomaet 10% nagaromero Ha HUX CBETA.

Kartox BakyymHoro ¢oroassnemenra ocemaercs cBeroM ¢ aiuuHod BoiHbl 0,405 MkM. POTOTOK mpekpariaercs npu
3aJiepKUBAIONICH pasHOCTH MoTeHIMaNoB 1,2 B. Haiitu paboTy BhIX0O/a JICKTPOHOB M3 KaTOAA.

OIIK-1.3 IIpumensier | OOyJarOmMUNCs yMeeT:

€CTECTBEHHOHAYYHbIE  METOJbI | IPUMEHAITH METOJbl TEOPETHYECKOr0 M OIKCIEPUMEHTAIBHOTO HCCICJOBAHUS  (PU3HIECKUX
TEOPETUYECKOTO 1 | OOBEKTOB, POIIECCOB U SBICHHA, IPOBOANUTH (PU3UUECKHE SKCIIEPUMEHTHI 10 38 [aHHON METOIUKE
SKCHEPUMEHTAILHOTO 1 00paldaThIBaTh UX PE3YJIbTAThI




UCCIIeI0BaHUs 00BEKTOB,
MPOLIECCOB, SIBICHUH, MPOBOIUT
SKCHEPUMEHTBl 10  3aJaHHOMI
METOMKE u aHaJIM3UpyeT
pe3yJIbTaTh

b)

c)
d)

€)

a)

2.2.3IIpumephl TeCTOBBIX 3aaHmii. 1 cemecTp

1. Tlemexox mpoImen HMOJOBHHY OKPYXHOCTH pammycoM 1,5 kM 3a 0,5 gaca. I[Ipm 3ToM MOmynms 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 € HadalbHOW cKopocThio 20 M/C
Yepes Kakoe BpeMs TeJO JOCTHTHET Bhicuiei Toukn? [punsarte g=10 m/c?

0,1c

0,2c

05¢c

lc

2¢

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

2006/c?. Ckombko 000pOTOB caenmaeT poTop uepes | cekyHIy mocie BKIIOUYCHUS TBUTATEIIS?
10
15
20
25
30

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoil 1 KT MOKET CKaTh IPYXKHUHY kKECTKOCTIO 2 -10° H/M Ha BenuuMHy, paBHYIO
0,1 cm

0,2 cMm

2 cMm

I cm

0,5 cMm

5. Tenexxka Maccoi 15 Kr ABHXKETCA IO BOTHYTOMY MOCTY €O CKOpocThio 10 M/c. B HIDKHEl ToUke cuia HOpMalbHOTO
JIaBJICHUSI TEJISKKN HA MOCT B/IBOE IIPEBOCXOJUT CHITy TSDKECTH. [Ipr 3TOM pasinyc KpUBH3HBI MOCTA PaBEH

10m

I5m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, gersiias co CKOPOCThIO 2 M/C, MONAAaeT B MOABEUICHHBIH JTUIIKHIA JIUCT Oymaru Maccoi 1,5 T.
Cpasy mocie CTOIKHOBEHHSI CKOPOCTh JABHKCHHMS JINCTA C TPWINIIIEH K HEMY MyXOH COCTaBIIsIET

2 M/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. HeGonpmioe Teno (MaTepHalbHYIO TOYKY) Maccod 2 Kr, HaXOJSLIYIOCS Ha HEKOTOPOI BBICOTE HaJ MOBEPXHOCTHIO
3eMJIM U MMEIOUIYI0 IOTEHLIUANbHY0 3Hepruto paBHyto 400 [, OTIYCTHIN, TaK YTO 4€pPE3 HEKOTOPOE BPEMsI OHO
ynano Ha 3emiiro. Yemy paBHa CKOPOCTb 3TOrO Tejla B MOMEHT NajeHus Ha 3emito? CoNpoTUBIEHHEM BO3AyXa
npeHeopeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. Opnnopoanslii auck paamyca 0,1 M, xarsmuiics 0e3 NPOCKAJIB3BIBAHMS 110 T'OPU3OHTAILHOM IOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TIONaiast Ha HAKJIOHHBINA Y4acTOK, NOJJHUMAETCs Ha BBICOTY

2,5m

1wm




c) 05m
d 04wm
e) 02m

9. Haiigure uynciao creneHei CBO60,HI)I MOJICKYJI UACAJILHOT'O Ira3a, €CJIK BCA SHEPTHUA €T0 TCIUIOBOT'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 OI[HOI7I H TOH Xe

TeMnepaTypoﬁ T Ilocne TOT'0, KaK ra3 u3 nepBoro 6aJ1J'IOHa NOJIHOCTBIO MCPECKavain BO BTOpOﬁ OaJJIOH U TIOCJIE
9TOTO MOBBICHIIM TeMIlepaTypy B 1,5 pasa, naBiieHHE BO BTOPOM OaJUIOHE CTajo PaBHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 llpumepbl TECTOBbIX3aJaHUI. 2 ceMecTp

KosebarenbHblll KOHTYp € HMPEHEOPESIKHUMO MAJBIM COMPOTHUBICHHEM HMEET 3JeKTPOeMKOCThC = 25 MK®D, WHAYKTUBHOCTH
L = 0,01 I'n. MakcumanbHas cuna Toka B kKoHType 0,1 A. MakcumanbHOe HalpsDKeHUE Ha KaTylIKe PaBHO
a 1B

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

[psimoit mpoBox anmuHO# L = 40 cM ABMXKETCS B OJTHOPOTHOM MarHUTHOM IOJIE CO CKOPOCTBIO V = 5 M/C NepICHIUKYIISIPHO
JUHUSAM UHIYKIIUU. Pa3HOCTh MOTEHIIMANIOB Mex 1y KoHIaMu mpoBoAa u = 0,6 B. Munykius B MarauTHOTO MO 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
MaKCHUMallbHa, PaBHA Wpe, = 200c!. Yemy paBHa MHIYKTUBHOCTH KATYIIKH B KONEGATENTHHOM KOHTYpE, €CIH €MKOCTh
KOHJICHCATOPA PABHA C — 5 v 7

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

IToTok BeKTOpa AMEKTPUICSCKON HHAYKITUH (TCKTPUIESCKOTO CMEIEHHS) Yepe3 CHEpUIEeCKYIO IIOBEPXHOCTD, OXBATHIBAIOIIYIO
TOYCUHBIC 3aPsIbI ( = 2 uK1, a, = 3 uK1, gz =~ 2 uKu, paBeH

_g Kn
8 1-107°3

b) 2-107°5
) 3-107°3
d) 7;0—9%
e) Oﬁ

Temreparypa aGCOIFOTHO YEPHOTO Tela YMEHBIIHIIACH B 2 pa3a. Kak H3MEHHUIIaCh €ro SHEPreTUUECKas CBETHMOCTD
a) VYsemuuwmiach B 16 pas

b) VBeauumiacs B 2 pasa

C) VYBemmumiach B 4 pasa

d) VYwmensmmnace B 2 pasa

€) VYwmensmuiaceh B 16 pa3s

Kpacuas rpanuma Gportosddexra s HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMaIbHOE 3HAYCHHE SHEPTUH
(orona, Be3bIBatoIIEro Gorodppexr. OTseT nath B 3B.

a) 1,273B

b) 3,11:B




) 5.35B
d) 9,21sB
e) 12,435B

®dotoH pacceszicss non yriaom O = 60° Ha TepBOHAYAILHO TMOKOWBIIEMCS 3JIeKTpoHe. OmpenennTh HadalbHYI0 SHEPTHIO
(hoToHa, ecIi [UTHHA BOJIHBI PACCESHHOTO (POTOHA OKa3ajach PaBHOW KOMIITOHOBCKOM utnHE BOHBL.OTBET AaTh B M3B.

a) 031 M>sB
b) 0,61 MsB
c) 0,84 MsB
d) 1,02 MsB
e) 2,25M»sB

2.3 TunoBble 3a1aHUs VISl OLIEHKH HABBIKOB B Ka4yecTBe 00pa30BaTeJILHOIO pe3yJbTara

Kox n HanmeHnoBaHue
WHIUKATOPa TOCTHKEHUS
KOMIIETEHIINHU

OO6pa3oBaTenbHbINH pe3ynbTaT

OIIK-1.2 [IpumeHsieT OCHOBHBIE
TIOHSITUS U 3aKOHBI
€CTECTBEHHBIX HAyK JJIs
peIIeHus MPpeaMETHO-
IpoIIBHBIX 33124

OOyJaronuiics BIaaeeT:

HaBbIKaMH ITPUMCHCHU I OCHOBHBIX MOHSTUH ¥ 3aKOHOB KJIAaCCUYECKOHN 1 COBpCMeHHOﬁ (1)I/ISI/IKI/I JJIA

PpeLIeHus IpeIMeTHO-TIPOQIIBHBIX 32124

2.3.1 llpumeps! 3agannii. 1 cemectTp

1. Ilpu M3MepeHUH UTHHBI TeNa OBUIO IPOBEICHO OTHO H3MEPEHHME C MTOMOIIBI0 MITIMETPOBOH YUeHHUIEeCKOH IMHeHKH. [1pn
9TOM OBUIM MOJTYy4YeHO 3HauYeHHe IHuHBI 1= 22,3 cM. UeMy paBHa HHCTpyMEHTaJIbHAs HOTPEITHOCTh H3MEPEHHs?
2. Ilpu u3MepeHnn JUTMHBI Tena ObIJIO IPOBEICHO OJHO U3MEPEHUE C OMOIIBIO IITAHT€HIIMPKYJIA, [IKaJla HOHUYCa KOTOPOTO

umeer 10 memenmit. Ilpm sTom ObUTH TONMydYeHO 3HadeHWe HHBI | = 22,7 mMm. Uemy paBHaA WHCTpyMEHTaJbHas
MOTPEIIHOCTh U3MEepPEHHs?

Pajvychl JBYX IUIaHET OJMHAKOBOM ILJIOTHOCTM OTHOCATCA Kak — = 3 . HaliTu oTHOIIEHHE ycKOpeHHil cBOGOIHOTrO

R
Ry

MaJIcHUs U Ha MTOBEPXHOCTH STUX IUIAHET.
Jlea maremaTmyeckux MasTHHKa maccamu my = 0,1kr u m, = 0,05kr coBepIIalOT TaPMOHUYECKUE KOJCOAHHS C

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

[Mox nmeiictBuem momenTa cuibl 100 H-M, MaxoBHK, MpeACTaBISAIOMUNA COOOH OJHOPOAHBIA NHUCK Maccod 20 Kr u
paauycom 1 M, mproOpeTaeT yriioBoe YCKOPEHUE paBHOE .

B nByX onHaKOBBIX OaJIOHAX HAXOAWTCS KUCIOPOJ MOJ AaBIcHHEM 3 at™ U 5 atM. CHauana o6a OayutoHa coeTuHILTH
MEXIy CO0OOH W BBIPDOBHSUIM JaBJICHHE B HUX NPH IOCTOSHHON Temmeparype T, a 3aTeM TeMIepaTypy MeUICHHO
YMEHBIIWIN B 2 pa3a, oOliee JaBjcHHE B OaIOHAX CTaJO PaBHBIM .

JIBa mpyXuHHBIX MasiTHUKa Maccamu my = 0,01kru m, = 0,02kr coBepIIaoT rapMOHUYECKHE KOJICOaHUS ¢ IepHOJaMH

. k
T, = 1lcu T, = 2c. HaiiTi oTHOIIEHHE KOI(PHUIIUEHTOB KECTKOCTH UX IPYKUH k—l
2

Tpy>XMHHBIA ¢ MAaCCOI M U XKECTKOCTBIO TPYKUHBI K coBepimaet koseGanust ¢ epruogoM T . Uemy GyzeT paBeH nepuos
Kose0aHuH, eclTi Maccy YMEHBITUTH B 4 paza?

2.3.2 Tlpumepsl 3aJaHMii. 2 ceMecTp

Ha yyactke HeogHOponHOM 1enu, coaepxaieid conpoTusienus R, = 3 OM, R, = 9 OM u ucrounuk ¢ IJIC € = 6 B,

BHYTpPEHHEE COIIPOTHUBJICHUE KOTOpPOIo MIpeHeOpeXKNMO Majo, TeYeT TOK I=1A
A R N £ R, B
— {1

1

IIpu 3TOM pa3HOCTH MOTEHIMAJIOB MEXK Iy ToukamMu A u B paBHa

Barapest 3amkHyTa Ha peoctar. [Ipu yBeqTMUeHUH COMPOTUBIICHHS peocTara B 4 pa3a HalpsDKEHHUE HA HEM yBEJIMYHBACTCS
¢ 2 B o 4 B. ITpu atom DJIC Garapeu paBHa .




ToueuHslif 3apsAn g CO3MAaCT B OKPYXKAIOMIEM IPOCTPAHCTBE AIIEKTPOCTATHYECKOE II0JIe, MOMIYNb HAIPSDKCHHOCTH
2

B
= Yemy paBHa pasHOCTb OTCHLUHAIOB @, — @y MEKIY

KOTOPOT'O 3aBHCHUT OT PACCTOSIHUS 7110 3apsija Mo 3akony E =

ToukaMu A ¥ BHaXoAsmuMuUCs OT 3apsijia Ha pacCTOSHUSIX Ty = 1MU 75 = 2MCOOTBETCTBEHHO?

IpO1ECCOB, ﬂBHeHHﬁ, OpoOBOAUT
OKCIICPUMCHTBI 10 SaZ[aHHOﬁ
METOOUKE n AHAJIM3UPYCT

4. Tlo ToHKOMY IIPOBOIY TeueT TOK /. IHAYKINs MarHUTHOTO TOJIS B IEHTPE MOTyKOJIbIIa pagiycoM R paBHa
I
0

5. DOmektpoH 3apsamoMm —e, oOmagas KHHETWYECKOH »Hepruei, paBHOW Ej , ABMXKETCSA 1O OKPYKHOCTH B OTHOPOJHOM
MarHMTHOM I10JI€ C HHIyKuuei B. Panuyc okpy>KHOCTH IIpH 3TOM paBeH /

6. KonebarenbHbiil KOHTYp MMeeT eMKOCTh 1 MK® u nHnykruBHOCTH 100 MKI'H. KakoMy yciioBHIO TOJDKHO YAOBIIETBOPSTH
COIPOTHUBJICHHE KOHTYPA, YTOOBI B HEM MOTJIH IPOUCXOIUTH 3aTyXaroI[1e TApMOHHUYECKHE KOJIeOaHus?

7. Conenonn mmHOW [ = 1M, Amamerp KOTOpOro Maj IO CpaBHEHHIO ¢ ero mmHoOH, mmeer N = 1000 BHTKOB.
HanpskeHHOCTh MAarHUTHOTO HOJISI BHYTPH COJICHOUAA, €CIIH [0 HEMY IPOXOJUT ToK | = 2 A, paBHa

8. PaccrosiHue Mexay cOCeHMMU MakCUMyMaMH NP JUIMHE CBETOBOI BOJIHBI, paBHOU A, B onbiTe FOHra pasuo 0.1 mMwm.
Yemy OyzieT paBHO pacCTOSHHE MEX/y BTOPBIM M Y€TBEPTHIM MaKCUMYMOM IIpH JUTMHE BOJHBI 217

9. B ombite FOHra paccrosiHre MeXay mensiMuA 1 MM, pacCTOSTHHE OT HICTOYHHUKOB JI0 9KpaHa 3 M, IIMPHHA [T0JI0C Ha SKpaHe
1,5 mM. HaiiT 1yinHy cBETOBOM BOJIHBEI.

10. Yemy paBHa nocTosiHHAsl TUPPAKIMOHHON pemETKH, ecii Ha 1 MM e€ jnHbI conepxutcs 200 mTpuxoB?

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

12. Dueprus (OTOHA, COOTBETCTBYIOIIAs KpacHOM rpanuue 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 [Tpumensier | OOyvaromuiics BiageeT:

€CTCCTBCHHOHAYYHBIC MCTOABI | HaBbIKaMH MPUMCHCHHSA MCETOHAOB TCOPETUYCCKOTO U IJKCHICPUMCHTAJIIBHOI'O HCCIICAOBAaHUA
TEOPETHYECKOTO u | pusuyeckux OOBEKTOB, TMPOLECCOB W  SBJICHHH, HAaBBIKAMH TPOBEICHUS (PU3HUCCKUX
3KCIEPUMEHTAIBHOT'O OKCIIEPUMCHTOB I10 3a/IaHHON METOJIMKE U o6pa60T1<n HX PE3yJIbTaTOB

HCCIEIOBaHUS 00BEKTOB,

Pe3yIbTATHI
2.3.3 Ilpumepsl 3aganumii. 1 cemecTp

1. Ilpu u3MepeHuu UTMHBI Tena OBLIM ONpENeNeHbl ClydaliHas IOTPEIHOCTh AX.;, = 4MM M NpHOOpPHas HOTPENTHOCTh
Axy, = 3 MM. YeMy Npu 3TOM paBHa MOJYITHPHHA JIOBEPHTENLHOTO BEPOATHOCTH HHTEPBAsa?

2. Tlpum3mepeHnu nuaMeTpa mapuka Obi10 poBeneHo 3 m3MepeHus. [Ipu 3Tom ObUTH NOTydeHbl 3 3HaUCHHS IUIMHBL ~ dq =
0,9mm, dy, = 1,1mm 1 d3 = 1,0mM. UeMy npuONHU3UTENEHO PaBHA CPEAHSISL KBapaTHIHAS OMINOKA U3MEPEHUI?

3. Ilpu usmepeHuu JUIMHBI ipeiMeTa ObLIOo PoBeIeHO 5 n3mMepenuit. [Ipu 5ToM ObLIH MOSTy4YeHbl 3 3HAYCHUsI JUIMHBL [} =
8,1mmMm, [, =8,0mm, I3 =80 mm, [, =80mm u l; = 7,9Mmm. Uemy HpUOIM3UTEIBHO PaBHA CPEIHSS KBaJApaTHIHAS
omuOKa n3MepeHuit?

4. Bo CKOJBKO pa3 U3MEHUTCS] yCKOPEHHE CBOOOHOTO IaJeHHs, €CII YIaIUThCS OT MOBEPXHOCTH 3€MIIM Ha PAcCTOSHUE,
paBHOe paanycy 3emuu?

5. Tlepmox MaTeMaTHYECKOTO MasTHUKA Ha MMOBEpXHOCTH 3eMitH paBeH 4 c. KakuMm OyzmeT meproxa 3Toro MasTHUKA, €CIIN
€ro MOMECTUTH B JIU(DT, KOTOPBIN ABMKETCS BHU3 ¢ yckopeHnueM 0,84 g?

6. OpnHoOpoaHBIN AUCK Macchl m = 1 kru paguyca R = 1 MKaTHTCS 110 TOPU30HTANILHON MOBEPXHOCTH CO CKOpocThio V=
1 m/c6e3 nmpockanb3piBaHus. HaliiuTe KHHETHYECKYIO SHEPTHIO 3TOTO JHCKA.

7. 1apux auamerpom d, IBUKETCS B )KHIKOCTH C BSI3KOCTBIO 7] CO CKOPOCTBIO U, TIPH 3TOM Ha HEro JeHCTBYET CHJla BS3KOTO
Tperus F. Uemy Oyzner paBHa 3Ta CHIIa, €CIIH 3TOT JKe MIapUK OYJeT IBUTATHCS B KUIKOCTH C BI3KOCTBIO 27 CO CKOPOCTBIO
2
3

H
8. I'py3uk maccel m = 1krcoBepmaeT COOCTBEHHbBIE 3aTyXalOIMe KOIeOaHUs Ha MPY>KUHKE KECTKOCTH K = 2 —T10 3aKOHY
M

x(t) = Aexp(—ft) cos ((ut + %) , e A=0,01m, f=0,1c', w=2c"'. HaiiTu norapupmmueckuii meKpeMeHT

3aTyXaHHA.

2.3.4 Tlpumepsbl 3aJaHMii. 2 ceMecTp




1. K 3neKTquec1<oﬁ CXEME, cocmameﬁ 13 IBYX PE3UCTOPOB U UCTOYHHKA TOKA, MOAKIIOYCHBI ABAa UJACAJIbHBIX BOJIBTMETPA.

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

2. UYemy paBHO colpoTHBICHHE Ilend, eciau R; = 10m, R, = 30Mm, R, = 10M? — 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 AJIEKTPOCTATHIECKOTO MO ATOTO MAPHKa B TOUYKE Ha PACCTOSHUH 27 0T HETO?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepkut N BUTKOB, 1O HeH
MPOTEKaeT TOK, CHJIOW [, MpHW TOM MarHWTHAas WHIYKIWS B IIEHTPE TaKOH KaTymku paBHa By. Uemy Oyzer paBHa
MarHuTHas MHAYKLHUS B IIEHTPE KAaTyIIKH, €CIIN YBEIUUNUTh KOJIMYECTBO BUTKOB B Hel B 2 pa3a, a TOK, IPOTEKAIOIIUHN B
Hel yMEHBIINTS B 2 paza?

5. 3apspkeHHas 9acTHIA JBIDKETCS B OJHOPOAHOM MAarHUTHOM IIOJIE IO OKPY>KHOCTH, pajguyca R. B HEeKOTOpbli 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
SHEPTUsI BEIHYK/ICHHBIX KOJICOAHUH B TAKOM KOHTYpE 3a epron?

14
7. I[Ba QJICKTPOHA BpallaroTCs B OAHOPOJAHOM MArHUTHOM IIOJIC. Ecmm nx CKOPOCTH OTHOCATCA KaK v—l = 2, TO OTHOIICHHUC
2

R
UX paJinyCoOB BpPAICHHS R—: paBHO

8. Kak m3meHuTCs paccrosiHMe MeXIy HHTep(EpeHLMOHHBIMH MojocaMu B omnbiTe HOHra, eciam paccTosiHUE MEeXIy
9KpaHaMH yBEJIUYUTH B 2 pa3a?

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

10. Tlepwon audpaxunonHoi pemetkd paBeH d. Kak M3MEHHTCS pPacCTOSIHHE MEXKIy TJIABHBIMH MaKCHMyMaMd TIpH
Judpakuuy cBeta Ha AUQPPAKIHOHHOW pelleTKe MpH HeOONbINMX yriiax AU(PaKLiH, €Cd Mepuoj IudpaKkinOHHON
perieTku OyaeT paBeH 2d, a MOJI0KEHUE MEXKY PELICTKOH U IKPAaHOM He U3MEHHTCS?

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

12. Kak Obuta M3MEHEHa 4acTOTa CBETa, €CII MaKCHMMaJbHasi CKOPOCTh JJIEKTPOHOB MpHU (oTorddexTe Bo3pocna B 3 paza?
PaboToii BBIX0Ja 3JIEKTPOHOB M3 MeTaJlia IpeHeOpeyb.

2.4 TlepeyeHb BONPOCOB AJ15 MOATOTOBKH 00y4AIOIIMXCSA K MPOMEXKYTOYHOI aTTecTaluu

1 cemecTp

1. Cuctema orcueta. [IpoiineHHBI TyTh U TIepeMenieHre. Paanyc BEKTOp, BEKTOP CKOPOCTH, BEKTOP

YCKOpPEHUS U CBS3b MeXay HUMH. CpeqHss CKOpPOCTh U CpeIHEEe YCKOpeHHeE. TaHreHInanbHOe 1 HOPMAJIbHOE
YCKOPEHUS U UX CBA3b CO CKOPOCTBIO.

2. I[BI/I)KGHI/IC JaCTULbI IO OKPY’KHOCTH. BCKTOpLI yriia moBOpOTa, yrHOBOﬁ CKOpPOCTH U YIJIOBOI'O

YCKOpPCHHA. CBs3b MCXKIAY YITIOBBIMH U JIMHEWHBIMHA BEJIWYMHAMH.

3. Ilepserit 3akon HetoToHa. [Tonsitie Maccsl. Bropoit 3akon Hetorona. Ilonsitre cubl. CrioskeHHe CHIL.

Tpetwnit 3akon HeroToHa. ['paHuITBl MPUMEHUMOCTH KJIACCHYECKOTO CITOC00a ONMUCAHUS TBU)KCHUS YACTHII.

4. OCHOBHBIE CHJIBI B MEXAHUKE: CHIIbI BCCMUPHOI'O TATOTCHHUA, CHIIBI TPCHUA CKOJILKCHUS, CHUJIbI

CONPOTUBIICHUS, YIPYTHE CHUIIBIL.

5. 3aK0oH U3MEHEHHSI U COXPAHEHUS UMITYJIbCa MEXaHUUYECKON CHCTEMBI.

6. LleaTp Mmacc. OCHOBHOM 3aKOH MOCTYNATEIHHOTO JIBH)KEHHS IIEHTPa Macc.

7. YpaBHEHME IBUKEHUS TeJla IEPEMEHHON MaCCHI.

8. 3aKOH M3MEHEHHUs KHHETHYECKON YHEPTUU CUCTEMBI. PaboTa 1 MOIIIHOCTS.

9. KoHcepBaruBHbIE (TIOTEHIIMANBHBIE) U HEKOHCEpBaTHBHBIC CWIIbL. [loTeHimanbpHas sHeprus. CBs3b

MEK]1y TOTEHIIMATIBLHON SHEPTUEH U CUJIOMN.

10. 3akoH U3MEHEHHUsI U COXPAHEHUS MOJHOM MEXaHUYECKOW SYHEPTUU CHCTEMBI.



11. MoMeHT uMITyJIbCca MaTepUuaIbHOM TOYKA. MOMEHT MMIyJIbca MEXaHHUYECKOW CHCTEMbl. MOMEHT
cuiibl. MOMEHT UMITyJIbCa U MOMEHT CHJIbl OTHOCUTEIIBHO OCH.

12. 3akoH U3MEHEHUs U COXpaHEHUSI MOMEHTAa UMITYJIbCa MEXaHUUECKON CUCTEMBI.

13. lleHTpasibHOE CTOJIKHOBEHHE JBYX dYacTuil. AOCONIOTHO ympyroe ©u aOCONIOTHO HEYIPYyroe
cTojKHOBeHHE. CKOPOCTH YaCTHUII [TOCII€ CTOJIKHOBEHHUSI.

14. OcHOBHO# 3aKOH BpaIlaTEIHLHOTO ABMKEHUS TBEPAOTO TeIa BOKPYT HEMOABUKHOM OCH.

15. Onpenenenne momeHT nHepiuu. Teopema IllTelinepa.

16. MoMeHT UHEpLIHH TOHKOTO CTEPKHS OTHOCHTEIBHO OCH, EPIIEHANKYIIIPHON CTEPIKHIO.

17. MoMeHT UHEepIUH OJJHOPOTHOTO TUCKA, OTHOCUTEIHHO OCH, EPIICHIUKYISPHOM IJIOCKOCTH JIUCKA U
MPOXOIAIIEH Yepe3 ero LEeHTp.

18. MoMeHT UHEepPIUH OJJHOPOHOTO 1Iapa, OTHOCUTEIHHO OCH, IPOXOISIICH Yyepe3 ero UeHTp.

19. Kunernueckas 3HEprusi BpallaTeIbHOTO ABMKEHUS TBEPJIOTO TEa.

20. UneanpHass xuakocTh. CTallMOHApHOE TEUYCHHE HJICATLHON KUIKOCTH. YpaBHeHHE bepHyun.
Bsizkast xuakocTs. Cuiibl BHYTPEHHETO TPEHUSL.

21. Ilpunnun otHocutenbHocTH [amunes. [IpeoOpaszoBanus ["anunes. [IpuHIMIT OTHOCHUTEIBLHOCTH B
penaruBucTcKoi Mexanuke. [IpeoOpazoBanus JlopeHua st KOOpAMHAT U BPEMEHU U UX CIICACTBHUSL.

22. PenstuBuctckuii ummynbe. llomHas oHeprus dactuubl. JlMHAMMYECKHEe U CTATUCTHYECKHE
3aKOHOMEPHOCTHU B (PU3UKE.

23. lebopmanusi mpoIoIbHOTO pacTsikeHus (cxaTusi) TBepaoro tena. Hampsbkenue. OTHOCUTENbHOE
yamuaenue. Koaddunuent ynpyroctu. Moayns FOnra. 3akon I'yka s pactsokenus (cxarus). Jledopmarmst
C/IBHTa TBEPJIOTO TeNa.

24. Onpenenenne KoieOaHWH B MEXaHHMYECKOW cucteme. [‘apMOHWYECKHWe KoJieOaHWs. YpaBHEHHE
rapMOHHYECKUX KoyiebaHMil u ero peuieHue. ['eoMmerprueckas HHTEpIpETAINS TAPMOHUYECKUX KOJIeOaHU .

25. ®opmyna CI0KEHHUS ABYX TApMOHUYECKUX KOJIeOaHMA.

26. IIpyXMHHBINA 1 MAaTEMaTUYECKUI MaSTHUKH.

27. ®U3NYECKUl MasSTHUK.

28. YpaBHEHUE 3aTyXalIIUX T'APMOHUUYECKUX KOJIeOaHU M ero pemieHue. YCIOBHE CYIIECTBOBAHUS
3aTyxalolux KoyieOaHui. XapaKTepUCTUKH 3aTyXaloluX KoieOaHuil: vacToTa, mepuona, KodhduimeHT
3aTyXaHus, JorapuGMUYECKUi TeKPEMEHT 3aTyXaHusl, T0OPOTHOCTb.

29. YpaBHEHHE BBIHYKJIEHHBIX KOJeOaHUI MOJ ACHCTBUEM TapMOHHUYECKH M3MEHSIONICHCS BHEITHEH
CWJIBI U €r0 pEIICHHE.

30. SIBnenue pezonanca. Pe3oHaHcHas yacToTa.

31. BonnoBele aBmxkenus. [Inockas cunyconaanpHas BoHa. beryiiue u crosure BonHbL. YacToTa, 1ruHa
BOJIHBI, BOJTHOBOM BEKTOD, (pazoBasi CKOPOCTb.

32. [Ipenmer  TepmoauHamuku.  OCHOBHBIE  TOHSATHS W ONpEAENeHUs  TEPMOJUHAMHKHU
(Makpockonu4eckasl CUCTEMa, BHYTPEHHHUE M BHEIIHWE MapaMeTphl, COCTOSHHUE, PaBHOBECHE, PAaBHOBECHbBIE U
HEpaBHOBECHBIE COCTOSIHUS, MPOLIECC, PABHOBECHBIE U HEPABHOBECHBIE MPOLIECCHI).

33. O6miee Havasro TepMoAHAMUKH. [IOHITHE SMITUPUIECKON TeMIIEPaTyPHI.

34. OcHOBHBIE TTOJIOKEHUSI KHHETUYECKON TEOpUH UICAbHOTO ra3a. Y paBHEHHE KUHETHUECKON TEOpUH
ra3oB JJIsl 1aBJICHUSI.

35. Pacnipenienenue sHEpru MOJIEKYJI 110 CTENEHSIM CBOOOIBI.

36. 3akoH MakcBesuia 0 pacpeeNICHHH MOJICKYJI HIEaTbHOTO Ta3a 10 CKOPOCTSM H SHEPTHSM TETITIOBOTO
JIBUKCHHUSI.

37. bapomerpuueckas Gopmyna. Pactipenenenue bonbimana.

38. BHyTpeHHss 3Heprus TepMoJIMHAMUYecKoil cucteMbl. [lepBoe Havamo TepmoanHamuku. Dopmyma
JUTsl paboTHI MaeaNbHOTO ra3a. ['padudeckoe mpencraBieHne padoTHI Tasa.

39. TemnoeMKOCTh ~ TEPMOJAMHAMUYECKON CUCTEMBI. YJelbHas ©  MOJSpHas  TEIUIOEMKOCTH.
TemnoeMKOCTh B M30XOPUYECKOM U M300apHUecKOM Ipolieccax M CBSA3b MEXJy HUMHU. BHyTpeHHss sHeprus
UJI€aIbHOrO Tasa.

40. AnnabaTuyecKkuii mporiecc u ero ypaBHenue. Pabora ra3a npu annabaTHyecKkoM mporiecce.

41. ITonuTponudecKkuil MpoLecc U €ro ypaBHEHHE.

42. UneanvHbIii W peanbHBIA Ta3bl. YpaBHeHHs MenpeneeBa-Knaneiipona u Ban-nep-Baannsca.
BHyTpeHHsIst sHEeprus peaabHOro rasa.

43. Bropoe Ha4ajo TepMOAMHAMUKH B PA3TMYHBIX (OPMYITHPOBKAX.

44, O6parumsble 1 HeoOpaTuMble Tiporiecchl. [lonsTue suTponuu. CBoiicTBa sHTporMu. PopMyIHpPOBKA
BTOPOT'0 Hayaja TEPMOJUHAMUKY C HCIOIb30BaHUEM MOHATHS 3HTponuu. Teopema HepHera.



45. DHTpOMHUS UIeaTbHOTO Ta3a.

46. Termoseie MamuHbl. KIT/] TenioBoi MaluHEL.

47. luxn Kapno. KITJ mukna Kapuo. Teopema Kapno.
48. CTaTuCTUYECKUI CMBICI SHTPOIHH.

2 cemecTp

1. Dnexrpuueckue 3apsabl U ux cBoiicTBa. 3akoH Kysona. HanpseHHOCTb 37€KTPOCTaTUYECKOTO MOJIS.
[TpuHIMI Cyneprno3uuy 3JIEKTPOCTATHUECKUX MOJICH.

2. Teopema ["aycca /uist 37I€KTPOCTATHYECKOTO TIOJISI B BAKyYyME.

3. [Ipumenenue TeopeMsl ['aycca k pacueTy HEKOTOPBIX AJIEKTPOCTATUYECKUX IMOJIEH B BaKyyMe.

4. Ilupkyysiysi BEKTOpa HAINPSHKEHHOCTH AJIEKTPOCTAaTUYECKOro Imojs. TeopemMa O LUPKYJSALUU.
[Totenuuan snexTpocTaTHueckoro nojsi. CBs3b MOTEHIMANA U HAIIPSHKEHHOCTH.

5. Dnekrpuueckuil nunois. [lone qunos.

6. Quonextpuku. llonmspuzauus nusnektpukoB. Bekrop mnonsgpuzanuu. HanpspkeHHOCTh Monst B
JUDJIEKTPUKE.

7. Dnexktpuueckoe cmemnienue. Teopema ["aycca 7151 BEKTOpa JIEKTPUIECKOTO CMEIICHHUS.

8. YcnoBus Ha rpaHuUIle pa3zesa IBYX AUAIEKTPHUECKUX CPel.

9. [IpoBOJHUKH B AJIEKTPOCTATUYECKOM IIOJIE.

10. DnekTpuyeckass EMKOCTh YEIWHEHHOTO TIPOBOJIHUKA. Konnencaropsl.  DIeKTPOEMKOCTh
KOHJICHCATOpA.

11. OHepruss cucreMbl  3apsA0OB, YEAUHEHHOIO IPOBOJHMKA W  KOHJEHcaropa. OHeprus
ANEKTPOCTATUYECKOTO TOJIS.

12. DnexTpudeckuii TOK, CHJIa M TUIOTHOCTh TOKA.

13. 3akon Oma. CompoTuBieHe NpoBOoJHUKOB. PaboTa u MomHocTh. 3akoH [[xoyns-Jlenia.

14. CroponHue cuiibl. DNEKTPOABIKYIIASI CHIIa U HanpsbkeHue. 3akoH OMa Juisi HEOJTHOPOIHOI'O y4acTKa
LEMH.

15. TlpaBuna Kupxroda 111 pa3BeTBICHHbBIX LIETIEH.

16. DnexTponpoBogHOCTh MeTayuioB. Hocurenu Toka B Meramnax. HenocTaTOYHOCTH KilacCHYeCKOM
JJIEKTPOHHON TEOPHH.

17. DnexTpruyeckuii TOK B BakyyMme. TepMOdJIeKTpOHHAs IMHUCCHSI.

18. Ypoernr ®Depmu. DIeMEHTHl 30HHOW TEOPHH KPUCTAIIOB. 30HHAS CTPYKTypa JSHEPreTUYECKOTrO
CIIEKTPA JIEKTPOHOB TBEPAOIO TEIIA.

19. MarnuTHOE TOJE€ W €ro XapaKTepuCTUKW. MarnutHas WHIyKOus. 3akoH buo-Caapa-Jlamnaca.
MaruuTtHoe none ABMXKYyILIErocs 3apsaa. 3akoH Ammepa. Cuia JlopeHna.

20. Teopema 0 IMPKYJISAIMHA BEKTOPAa MATHUTHOW WHITYKITUH.

21. TloTok BekTOpa MarHUTHOM MHAYKIUH. Teopema ['aycca 1 BEKTOpa MarHUTHOM WHAYKLMH.

22. MarauTHOE TI0JIe COJICHOU 1A M TOPOU/IA.

23. Pabora no nepemMenieHuIoNpOBOAHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.

24. DHeprus MarHUTHOTO TIOJIS.

25. MarauTHoe 1noJjie B BellecTBe. SIBleHre HaMarHuunBaHus. BekTop HaMarHM4eHHOCTH.

26. BekTop MarHUTHOW MHIYKIIMU B BEIICCTBE.

27. HanpspkeHHOCTh MAarHUTHOTO 1MoJid. MarHuTHasi BOCHPUMMYHMBOCTh M MarHUTHAs MPOHUIIAEMOCTb.
Teopema 0 UPKYJISALUYU 715 BEKTOPa HAPSHKEHHOCTH MarHUTHOT'O TIOJIS.

28. YcinoBus 17151 MarHUTHOTO TIOJISL HA TPaHMIIE pa3/ielia IByX MarHeTHKOB.

29. JImaMarHeTHKH ¥ rapamMaraeTuku. GeppoMarHeTuk u uxX cBorctia. [Ipupona ¢peppomMaraerusma.

30. SIBneHue >MeKTPOMAarHUTHOM MHAYKUMHU. 3akoH dapanes M ero BHIBOJ M3 3aKOHA COXPaHEHHS
SHEPTHUH.

31. HIyKTUBHOCTb KOHTYpA. SIBI€HNE CaMOMHYKIINH.

32. Toku npu pa3MbIKAHUU U 3aMbIKaHUU Liend. B3anmuas naaykius. TeopeMa B3aMMHOCTH.

33. BuxpeBoe anekrpudeckoe moine. Tok cMemnieHus.

34. YpaBHenus MakcBelia AJis 3JIEKTPOMarHUTHOTO TTOJIS.

35. KonebarenbHplii KOHTYp. Y paBHEHUE KoJeOaHHid B KOJIEOATEIIbHOM KOHTYPE U €T0 pPelLIeHHE.

36. BeiHYy)KIeHHBIC 2JIEKTPUYECKHE KOJIeOaHus B KOJebaTeIbHOM KOHTYpe. SIBjIeHue pe3oHaHca.

37. [lepeMeHHBIN SNEKTPUYECKUNA TOK. MOIIHOCTh, BBIAENsAEMas B IIENU TEPEMEHHOTO TOKa.
JlelicTByIOIIIME 3HAYEHUS TOKA U HAMPSHKEHUS.



38. DnekTpomarauTHeie BOJHBEL. JluddepeHnnanbHoe ypaBHEHHE JJIEKTPOMArHUTHOW BOJIHBI M €rO
peuienue. Bekrop lloiitunra.

39. CeeroBble 1y4n. 3aKOHBI TeoMeTpuieckoit ontuku. [Ipuamun depma.

40. LlenTpupoBanHbsle onTudeckue cuctembl. Jluuzpl. @Dopmyna TOHKOM JnuH3BL [locTpoeHue
M300paXeHH B TUH3AX.

41. KorepeHTHOCTh M MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. VHTepdepeHuus cBeTa. YCIOBUE
MaKCHUMyMOB U MUHUMYMOB. MeTo/ bl Ha0JIt01eHNs HHTep(EepEHINH CBETA.

42. VIarepdepeHnns cBETa B TOHKUX IJICHKAX M IJIaCTUHKAX.

43, Komnpa HeroroHa.

44. ludpakuus CBETOBBIX BOJIH. Meton 30H Openens.

45. Indpakius Openens Ha KpyriioM oTBepCcTur u aucke. Criupanb Openens.

46. udpaxuus Opaynrodepa Ha OJHOM LIeTH.

47. Nndpakius Opaynrodepa Ha qupakIMOHHON PEIICTKE.

48. Jlucriepcusi cBeTa. DIEKTPOHHAS TEOPUS TUCTICPCHH.

49. EcTecTBeHHBIIN U MOsipu30BaHHbIi cBeT. [lonspuzanus cBeTa npu OTpakKeHUU U MPEJTOMIICHUU Ha
IpaHuLE IBYX JIUAJIEKTPUKOB.

50. [onsgpu3zanus cBeTa Npu NPOX0KACHUU Yepe3 aHUZOTPOIHBIE KPUCTAILIHI.

51. TennoBoe U3TyYEHUE U €r0 XapaKTEPUCTUKH.

52. 3akoHbl TemnoBoro uanyueHus (3akonsl Kupxroda, Credana — bonbuimana, Buna, dopmynsl Penes-
Jlxunca u [lnanka).

53. ®oroaddext. 3akonbl PoTodPdeKTa 1 UX 00bSICHEHHE C TOYKU 3PEHHSI KBAHTOBOM TEOPHH CBETA.

54. DpdexT KommnToHa u ero snemMeHTapHasi TOpHsI.

55. Pa3BuTuHe npencTaBieHuil 0 CTpoeHnH aToMa. bopoBckast Teopust BOAOPOIONOJ00HOTO aToMa.

56. KopIryckyJIspHO-BOTHOBO# JTyaJlu3M CBOWCTB BeliecTBa. BoyHEI 1e Bpoliss u ux CBOWCTBA.

57. CooTHomieHue HeomnpeaeneHHocrei [ eiizenoepra.

58. BonHoBast GyHKIHUS M €€ CTATUCTUYECKHIA CMBICIL.

59. O6miee ypasHenue lllpeaunrepa. Ypasuenue Llpenunrepa 11 CTallMOHAPHBIX COCTOSHUM.

60. YacTuia B OTHOMEPHOW OTCHIIUAIBHOH sIME.

61. IIpoxoxaeHne yacTulel MOTEHIIMAIBHOTO Oaphepa.

62. Bomopomonono0Hbie aToMbl. DHEpreTuieckrue ypoBHU. [loTeHInanbl BO30YKACHNS U HOHU3AIHH.
CrniexTpbl BOAOPOAOIOJOOHBIX ATOMOB.

63. Hepa3mnauMoCTh OJIMHAKOBBIX YacTUI[ B KBaHTOBOW Mexanwke. [Ipuarun Ilaymm. Crtpykrypa
HHEPreTUYECKUX YPOBHEH B MHOT'OAJIEKTPOHHBIX aTOMaXx.

64. Tunsl cBsI3€H SJEKTPOHOB B aTOMAaX.

65. Monekyna Bogopoaa. Puznueckas mpupoaa XUMUYECKOM cBsi3u. IOHHAas U KOBaJIeHTHAs CBS3H.

66. DnexkTpoHHBIE, KONeOaTeabHbIE W  BpamaTelIbHBIE COCTOSHUS MHOTOATOMHBIX — MOJIEKYI.
MonekysipHbIe CTIEKTPHI.

67. DeMeHThl KBAaHTOBOW TEOPHH H3ITyueHHs. BBIHYXIEHHOE M CIIOHTaHHOE W3Ny4deHHe (HOTOHOB.
[TpunIMI paboThl KBAHTOBOTO TeHEPATOPA.

68. Ctpoenne aromuoro siapa. Mopaenu sipa. SpepHple peaknuu. 3aKOHBI COXPAaHEHHS B SIICPHBIX
peaKIusXx.

69. PamnoakTtuBHBIe TIpeBpamieHus sjaep. Peaxmust simepHoro aeneHus. llemHas peakuwst AeTeHHS.
SnepHslil peakTop.

70. DieMeHTapHBIC YaCTUIIBI U UX B3aUMOJICHCTBUS.



3. MeToauyeckne MaTepHaJibl, ONpeAesIoNe NPouelypPy U KPUTEPHUH OLleHUBAHUS
c¢(hopMHPOBAHHOCTH KOMIIETCHIMI NIPH NIPOBEACHUU NIPOMEKYTOYHOM aTTECTALUH

KpnTepnn (l)OpMI/IPOBaHI/IH OILICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHUIO TECTOBBIX 3aJaHuH

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

- OLICHKA «XOPOIII0» BBICTABISICTCS 00YUYaAIONIEMYCsl, €CITH KOJIMYECTBO MTPABIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKAa «Yy/I0BJIETBOPHUTEIbLHO» BBICTABIISACTCS OOYYAIOMIEMYCs, €CJIM KOJWYECTBO MPABUIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCH —/5—60 % oT 0011ero oobEMa 3alaHHBIX BOIIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYJArOMIEMYCs, €CIM KOJUYECTBO IMPABUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBanusi OneHOK M0 pe3yJbTaTaM BbINOJHEHUS 3aIaHU

«OTJIMYHO/32a4TEHO0» — CTABUTCS 3a pabOTY, BHIIOJHEHHYIO ITOJIHOCTBIO 0€3 OINOOK U HEJJOUETOB.

«Xopomuio/3a4TeH0» — CTaBUTCS 3a PadOTy, BBITIOIHEHHYIO MOJIHOCTHIO, HO IPY HAIMYHMH B HEH He Oolee
OJIHOI Herpy0oii OMOKY 1 OJJHOTO Heo4eTa, He 0oJiee TpeX HeA0YETOB.

«Y10BJIETBOPHUTEJbHO/32a4TEHO» — CTaBUTCA 32 PadOTy, €ciau 00y4yaroUIUiics MPaBUIbHO BBINOJIHWI HE
MeHee 2/3 Bceil paboThl WK JOMYCTHI He OoJiee ofHON rpy0oil ommOKu U ABYX HEJ04YEeTOB, HE Ooyiee OHOM
rpy0oii u omgHON HerpyOoii ommOku, He Oojee Tpex HerpyObIX OIMOOK, OJHON HErpyOoil OMMOKH W JABYX
HEJI0YETOB.

«HeynoBJiIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PabOTy, €CIM YHCIO OMMOOK W HEJOYETOB
MPEBBICHIIO HOPMY JUISl OLICHKH «YIOBIICTBOPUTEIHHOY HIIH ITPABUIILHO BBIIIOJIHEHO MeHee 2/3 Bcell paboTHI.

Buowvl owuboxk:

- epybvle OWUOKU. He3HAHUEe OCHOBHLIX NOHAMUU, NPAGU, HOPM, He3HAHUe NPUuemMos peulenus 3a0ad;
owubOKU, NOKA3bI6AIOWUE HENPABUTLHOE NOHUMAHUE YCI08US NPEOTIOHCEHHO20 3A0AHUSL.

- HezpyOble OuWUOKU: HeMOYHOCTNU YOPMYTUPOBOK, OnpedeieHuUll;, HepayUOHAIbHbIL 8b100p X00a peuleHsl.

- HeOoUembl: HepayUOHAbHbLE NPUEMbL BLINOIHEHUS 3A0AHUA,; OMOENbHbIE NOZPEULHOCTU 8 POPMYIUPOBKE
86160008, HEOPEIHCHOE BbINONHEHUE 3A0AHUS.

Kpurtepun ¢popmMupoBaHusi OLIEHOK 10 IK3aMeHY

«OTIMYHO» — CTYIEHT MpHOOpen HEeOOXOIMMblE YMEHMS M HAaBBIKM, IPOJAEMOHCTPUPOBAI HaBBIK
MPAKTUYECKOr0 MPUMEHEHUS MOTyYEeHHBIX 3HaHUH, HE TOMYCTUJI JIOTHYECKUX U (PaKTUUECKUX OINOOK

«Xopowmo» — CTyIeHT npuoOpen HEoOXOAMMBIE YMEHHS W HaBBIKH, MPOJEMOHCTPUPOBAT HAaBBIK
MPAKTUYECKOTO IPUMEHEHUS MOIy4YEeHHBIX 3HAHUH; TOMyCTUII HE3HAYUTEIbHbBIE OINOKH U HETOYHOCTH.

«Y10BJIETBOPUTEJIBHO» — CTYJIEHT JIOMYCTUII CYILIECTBEHHBIE OILINOKH.

«HeynoBJjIeTBOPUTEJIBHO» — CTYJICHT JEMOHCTPHPYET (parMeHTapHble 3HAHHUS H3y4aeMoOro Kypca;
OTCYTCTBYIOT HEOOXOIUMbIE YMEHHSI U HAaBbIKH, IOMYILIEHBI IPyOble OIMIMOKH.



