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OraAaBAEeHUE

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJBHBIE 3a/IaHUS WJIM MHBIC MaTePUAJIbI JJI OLICHKU 3HAHUH, YMEHUHN, HABBIKOB M (WJIH)
OTIBITA ICATEIbHOCTH, XapaKTEPU3YIOUIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIHA.

Metoanyeckre MaTepHalbl, ONPEESIONNe TPoLeaypy U KPUTEPUH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH MPU NIPOBEACHUU IIPOMEKYTOUHOHN aTTECTALIUH.



1. IlosicHuTEILHAS 3aNIMCKA

Heﬂb HpOMe)KYTO‘-IHOI\/'I aTTCCTAllUN— OLCHUBAHUC NPOMCKYTOUHBIX M OKOHYATCIBHBIX PE3YJILTATOB
oOydueHHs TI0 JUCHUIDIMHE, OOCCICYMBAIONIMX JOCTHKEHHE IUIAHUPYEMBIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON IPOTPAMMBI.

DopMbI IPOMEKYTOUHOU aTTeCTAllN: 3auem (1 cemecmp — ounoe obyuenue, 1 Kypc —3aournoe obyuenue),
aK3ameH (2 cemecmp- ounoe obyuenue, 1 Kypc — 3aounoe obyyeHue).

[lepeuens KoMIETeHIINIA, (HOPMUPYEMBIX B TIPOIIECCE OCBOCHHUS TUCIIUTUTHHBI

Kox n nanmeHoBaHue KOMIIETEHIIUN

Kon MHAWKATOpa JOCTHKCHUA KOMIICTCHIINN

OIIK-1 CnocoOeH cTaBUTh U pemiaTh
WHXXCHEPHBIC U HAYYHO-TCXHUUCCKUEC
3ajaun B cepe cBoeit
npodeccHoHaIBEHOMN NEsITeIbHOCTH |
HOBBIX MEXIUCHHUILTHHAPHBIX
HAIPaBIICHUI C UCTIOIb30BaHUEM
€CTECTBCHHOHAYYHbBIX, MATEMATHYCCKUX H
TEXHOJIOTHYECKHX MOJIesIe

OIIK-1.2 IIpuMeHsieT OCHOBHBIE MIOHATHUS M 3aKOHBI €CTECTBEHHBIX HAYK JIJIS
pemeHns IpeAMETHO-IPOPIIIBHBIX 3a1a4

OIIK-1.3. IlpumeHseT ecTeCTBEHHOHAYUHbIE METOIbl TEOPETUUYECKOTO U
9KCTIEPUMEHTAILHOTO UCCIIEOBAaHNS OOBEKTOB, IPOLIECCOB, SBICHHUN, TPOBOIAUT
9KCTIEPUMEHTHI 110 33JaHHON METOANKE W aHAIN3UPYET PE3yIbTaThl

Pe3ynbTaTel 00yueHus 0 AUCHUILTUHE, COOTHECEHHBIC C TNIAHUPYEMBIMU
pe3ysbTaTaMu OCBOEHUS 00pa30BaTeIbHONU MPOrPaMMBI

Kox 1 HanMeHOBaHUE WHIUKATOPA Pe3ynbraThl 00y4YeHUS 10 JUCLUIUINHE O1eHOYHbIC
JOCTHIKECHUSI KOMITETCHI[HN MaTepuabl
(cemectp 1.2; kype 1)
OIIK-1.2 [TpumeHsieT OCHOBHEIE MOHATHS | OOydJarommiics 3HaeT: Tecter m. 2.1.1, m

1 3aKOHBI €CTECTBEHHBIX HAYK IS
pemeHns mpeaMeTHO-IPOPIITBHBIX 3a1a4

OCHOBHBIE TIOHSATHS M 3aKOHBI Kjaccumueckor u | 2.1.2
COBPEMEHHOM (DM3UKHU M X POJIb B PEIICHUH [TPEIMETHO-
npoGUIBHBIX 3314

OOy4JaroLuiics yMeeT: 3agaun n. 2.2.1, m
KCTOJIB30BaTh OCHOBHBIC TIOHATHSI U 3aKOHBI (prsuku st | 2.2.2
pelICHHS IPEIMETHO-TPOGUIBHBIX 3a]1a4

OOy4JaroLIHiics BIaCeT: 3amanus no. 2.3.1, m.
HaBbIKAMU NMPUMEHEHUs] OCHOBHBIX MOHSATUH U 3aKOHOB | 2.3.2

KJIACCHYECKOH ¥ COBPEMEHHOW (U3UKU i PELICHUS
IpeAMETHO-MTPO(MIBHBIX 337124

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYYHbIC METOJIBI
TEOPETHYECKOTO M IKCIEPUMEHTAIBHOIO
uccieoBaHusl  O0BEKTOB,  IPOIECCOB,
SIBJICHHH, TMPOBOJMUT OSKCHEPHUMEHTHI TI0
3aJJaHHOH METOAMKE ©  aHaIU3UPYyeT
Pe3yNIbTATHI

OOyuarontuiics 3HaeT: Tecter m. 2.1.3, m.
METOJbI  TEOPETHYECKOTO W  JKCIepuMeHTaiabHoro | 2.1.4
nccienoBaHus (QU3NUECKUX OOBEKTOB, IPOIECCOB |
SIBIICHUH, METOAWKY TpOBEACHHS u  00paboTkm
pe3yJbTaToB (HH3UYECKOTO IKCIIEPUMEHTA

OO0yyarontuiicss ymeer: Tecter m. 2.2.3, m.
MIPUMEHSITD METO/TBI TEOPETUIECKOTO u|224
OKCIIEPUMEHTAILHOTO  HCCIIEAOBaHUS  (DPU3UUECKHUX
00BEKTOB, MPOLECCOB M  SBICHUH, IPOBOJHUTH
(u3nYecKkrue 3KCIEPUMEHTHI 10 33/laHHOM MEeTOAWKEe U
00pabaThIBaTh MX PE3YJIbTATHI

OOy4JarolIHiics BIaCCT: 3amanusa 1.2.3.3, m.
HaBbIKAMU MPUMEHEHHUS METOAOB TeopeTruueckoro u | 2.3.4
9KCICPUMCHTAILHOTO  HWCCICAOBAHUS  (PU3MYECKHUX
00BEKTOB, POIIECCOB U SIBIICHUH, HABBIKAMH ITPOBEACHUS
(U3NIeCKUX HKCIEPHUMEHTOB MO 33/JlaHHONH METOINKE U
HaBbIKaMU 00pabOTKH MX Pe3yJIbTaTOB

[IpomexxyTouHast arTecTanus (3K3aMeH) MMPOBOAUTCS B OJTHOM U3 CISAYIOMUX GOopMm:
1) oTBeT Ha OUIIET, COCTOSIINI M3 TEOPETUUECKUX BOIIPOCOB M MPAKTUUYECKUX 3a/IaHU;
2) BeimonHeHue 3ananuii B OMMOC yHuBepcuTera.

[TpomexyTouHast arTecTarus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAEAYIOMHMX HOpM:

1) coGecenoBanmue;

2) BeimonHeHue 3ananuii B OMMOC yHuBepcuTera.




2. Tunosblie! KOHTPOILHBIE 321aHUS HJIH HHbIE MATEPHAJIbI /151 OLEHKH 3HAHMIA, YMEeHHMIA,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XapPaAKTEePU3YOIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH M i

2.1 TunoBsie Bonpocskl (3a1aHusA) AJs OLIEHKH 3HAHMI B KadecTBe 00pPa30BaTeIbHOIO pe3yJibTaTa

[TpoBepsieMbIii 00pa30BaTENbHBIN PE3yIbTAT:

Kox n HanmeHOBaHNE WHANKAaTOpa OO0pa3oBaTeNbHBINA Pe3yIbTaT
JTOCTH)KEHUS] KOMIICTCHITNH

OIIK-1.2 TIpumensier ocHoBHbIe | OOyJarOIIUICS 3HALT:

MOHSTHSI U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC TIOHSTHS 1 3aKOHBI KIIACCHYECKON U COBPEMEHHOM (DU3UKHU U MX POJIb B PELICHUH
HAayK JIsl peIleHHs MPEAMETHO- | MPEeIMETHO-MPOHIbHBIX 33124

pohUIBHBIX 33124

2.1.1 Ilpumepsl TecTOBBIX 3aaaHuii. 1 cemecTp

1. HopmanbHBIM YCKOPEHHEM MaTepHANTbHON TOYKH HAa3bIBACTCS

a) COCTAaBIIAIONIAsl BEKTOPA YCKOPEHMs, HAIIPaBIICHHAS 110 KacaTeIbHOHN K TPAEKTOPUHU MaTEPHUAITbHOW TOYKH

b) mnpomsBeneHne BeKTOpa YCKOPEHHUS HA KOCHHYC YTiIa MEX/Iy BEKTOPOM YCKOPEHHUS H CKOPOCTHIO

C) TPOU3BEICHHUE MOJIYJIsl BEKTOPa YCKOPEHUS HA BEKTOP HOPMAJU K TPACKTOPUU MATEPUATEHON TOYKU

d) cocraBnsomas BEKTOpa YCKOPCHHS, HAMpPABICHHAS BIOJb MPSIMOM, MEPICHAUKYISIPHONH KAcaTeJbHOW K TPAacKTOPUU
MaTepUaIbHON TOUKH

€) TMpOEeKIHs BEKTOpa YCKOPEHUS Ha PaJInyC-BEKTOP MAaTEPUAILHON TOUKU

2. BekTopoM YIJIOBOrO MepeMeleHUs] MaTepuaIbHOI TOUKY IIPU €€ BPALllEHUU OTHOCUTEIBHO OCU Ha3bIBACTCA
a) yroj, Ha KOTOPbIH IOBEPHYJIACH TOUKA, YMHOKEHHBIN Ha €JMHUYHBII BEKTOP, HAIIPABJICHHBIH B CTOPOHY JIBH)KEHUS TOUKU
b) mnpousBeneHUE yria MOBOPOTa MaTepUaIbHON TOUKM Ha €IMHUYHBIA BEKTOP, 331al0lIei HalpaBJIeHNEe OCH BPaILCHUS
C) IUIMHA JIyT'M OKPYXXHOCTH, II0 KOTOPOl epeMecTniiach ToUKa
d) yrox mexnay paauyc-BeKTOpaMH HayalbHOTO M KOHEYHOTO MOJIOKEHHS TOUKH
€) MPOM3BEICHHUE yIJia TOBOPOTA MAaTEPHATbHON TOUYKM HA BEKTOP IEPEMELICHHUS] MaTePHUaIbHON TOUKH

3. Kakoe yTBepikaeHUE SBISICTCS PaBUIBHON 1 HanOoJiee TOYHOH (OPMYIIMPOBKOI BTOpOro 3akoHa HeroToHa

a) JIro0oe Teno MOKOMTCS WM JIBMXKETCS MPSIMOJIMHEHHO, €CIIM Ha HETO He JEWCTBYIOT HUKAKUE CUIIBI WJIH JISHCTBHE BCEX
CHJI CKOMIIEHCHUPOBAHO

b) U3meHeHne UMITyJIbCa TeJla paBHO PaBHOAEHCTBYIOMIEH BCEX CHJI, JEHCTBYIOIINX HAa HETO

c) B mHepumanpHON cucTeMe OTCUEeTa NMPOU3BEICHHE MACChl Tella HA YCKOPEHHE €T0 MOCTYNATEeIbHOTO ABMKEHHUS PABHO
CyMMe€ BCEX CHJI, IEUCTBYIOIINX Ha TEIO

d) B mHepumanbHOW cHCTEMe OTCYeTa YCKOpEHHe, IPHOOpeTacMoe TEIOM, PaBHO IPOU3BEICHHUIO NEHCTBYIOMIEH Ha HETO
CHJIBI Ha Maccy Tena

e) B moboii cucteme orcueTa cymMMa Bcex CHIT JEHCTBYIOIIMX Ha TEJIO, PaBHA ITPOU3BEICHUIO €0 MAacChl Ha €r0 YCKOPEHHE

4. Becom Tena Ha3bIBaETCS

a) CuWJIa MPUTSDKCHUS Tena K 3emite

b) cuma TsKecTH, IefCTBYIOMAs Ha TEJIO

C) Macca Teja, BBIPaKCHHAS B CIMHUIIAX CUJIBI (KHJIOTPaMM-CHJIa)

d) cwuna, neiicTByIOIIAs HA TEJO, BBIPAKCHHAS B ¢IMHUIIAX MACCHI, KOTOPYIO U3MEPSIOT B IMPOIIECCE B3BCIIMBAHUS TElla HA
Becax

€) cuiaa, ¢ KOTOPO# TeJo BCIEACTBUC MPUTSDKCHUS K 3eMIle JACHCTBYET Ha OMOpPY WIH MOJABEC, YICPKHUBAIOIIYIO TEIO OT
CBOOOTHOTO TaICHUS

5. MoMeHTOM UMITyJIbCa MaTEPUANbHON TOUKU Ha3bIBAECTCS
a) CKaJISIPHOE NPOU3BENICHUE PaINyC-BEKTOPa MaTepUaIbHON TOUKH Ha €€ BEKTOP UMITYJIbCa
b) BekTOpHOE NpOU3BEAEHHE PaJANyC-BEKTOpA MAaTEPUAILHOM TOYKH Ha €€ BEKTOP UMITYJIbCa
C) NpPOM3BEIECHHUE UMITYJIbCa MATEPUAIBHOW TOUKH, Ha IUIEYO CUJIBI, JICHCTBYIOIIEH HA TOUKY
d) wummynbc MarepuanbHOI TOUKH B JaHHBIH MOMEHT BPEMEHHU
€) MpPOM3BEICHUE MacChl MaTEPHAIBHON TOUKM Ha KBAJIPaT €€ PACCTOSHHSA 10 OCH BPAICHUS

6. SIBieHue pe3oHAHCA MPH BBIHYKICHHBIX TAPMOHHYCCKUX KOJCOAHUSIX COCTOUT
a) B PE3KOM YMCHBIICHUU aMIUTUTYABl KOJICOAHWUN NpU MPUOIMKEHUU YaCTOTHl BHEIIHEW CHIIBI K HEKOTOPOMY €€
3HAUEHUIO, OTIPEAEIIIEMOMY CBOMCTBAMH CHCTEMBI
b) B pe3koM yBeIMYEHUH aMIUTUTYIBI KoJeOaHMH Py MPUOIIKEHHH 9acTOTH BHEITHEH CHIIBI K HEKOTOPOMY €€ 3HaYCHHIO,
OTIpeNIeIEMOMY CBOHCTBAMHU CHCTEMBI

! TlpuBomsiTcst TUMOBBIe BOMpPOCHl U 3amaHus. OIEHOYHBIE CPEJICTBA, MNPEAHA3HAYCHHBIE UL I[IPOBEICHHUS aTTECTAIIMOHHOTO
MEpOIPHUATHS, XPAHATCSA Ha Kadeape B TOCTATOYHOM JUISl IIPOBEACHUS OIEHOYHBIX MPOLELYp KOIMYECTBE BapuaHTOB. OIEHOYHBIC
CpeACTBa MOJJIEKAT aKTyaJlM3alud C YYETOM pa3BUTHS HayKd, oOpa3oBaHUs, KyJbTypbl, SKOHOMHMKH, TEXHHKH, TEXHOJOIWH W
couunaigbHON cdepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COJIEPIKAHHSI OLICHOYHBIX CPEJICTB CPEIN 00YUaIOIUXCsl YHUBEPCUTETA
HecyT 3aBelylonni kadeapoi u npenojaBaress — pa3padOTYMK OLIEHOYHBIX CPEICTB.




a)
b)
©)
d)

e)

a)

b)
©)
d)
e)

a)
b)
¢)
d)

e)

B PE3KOM YBEIMYEHHUM 3aTyXaHUs KojieOaHWH NpH NPUOIMKEHHH 4acTOThl BHEIIHEH CHIIBI ¢ COOCTBEHHOM 4acTOTOW
CBOOO/HBIX KOJIeOaHUI

B PE3KOM YMEHBIICHUH 3aTyXaHWs KoieOaHWil NpH NPUOIMKEHHHM YacTOThI BHEIIHEH CHJIBI K COOCTBEHHOH 4acToTe
CBOOO/IHBIX HE3aTyXaIOLIUX KOoJIeOaHuH

B IIPEKpaIeHNH KoJieOaHU P NPUOIMKEHUH YaCTOThI BHEITHEH CHIIBI K 4acTOTe CBOOOIHBIX KOJIeOaHui

7. DHTpomnHeil B TepMOANHAMHUKE Ha3bIBACTCS (QDYHKIMS COCTOSHUS TEPMOJUHAMUYECKON CUCTEMEI,

OECKOHEYHO Majioe H3MEHEHHE KOTOPOil B 00paTHMBIX HPOIeccaX PaBHO OTHOLIEHHIO OECKOHEYHO MaJjloro KOJIMYEeCTBa
TeIUIa, NepeAaHHOTO CUCTEME K TEMIIEpaType CHCTEMBI

OECKOHEYHO MaJloe M3MEHEHHE KOTOPOH B HEOOPaTUMBIX TIPOLieccax PaBHO OTHOLICHHIO OECKOHEYHO MaJIoTO KOJIMYECTBA
TeIlIa, IePeaHHOro CUCTEME K TEMIIEPaType CHCTEMBI

U3MEHEHHE KOTOPOH B MIOOBIX MPOLIECCaX PaBHO OTHOILIEHHUIO KOJIMYECTBA TEIlIa, IEPEJAHHOTO CHCTEME K TeMIIepaType
CUCTCMBI

0eCKOHEUHO Majoe U3MEHEHUE KOTOPOH B 00paTUMBIX IIPOLeccax PaBHO IIPOU3BEICHUI0 OECKOHEYHO MaJIOr0 KOJIMYECTBA
TeIlIa, ePEeAaHHOr0 CUCTEME U TEMIIEPaTypPhbl CHCTEMBI

OECKOHEYHO Majloe HM3MEHEHHE KOTOPOH B HEOOpaTHUMBIX IIpOLEccaxX PaBHO NPOHM3BEACHHIO OECKOHEUHO MaJoro
KOJIMYECTBA TeIlIa, EPEJaHHOTO CUCTEME M TeMIIepPaTyphbl CHCTEMBI

2.1.2 IIpumepbI TeCTOBBIX 3aIaHUI. 2ceMecTp

1. Yo Ha3bIBaeTCA NOTECHIMATIOM 3JIEKTPOCTATUUECKOTO HOMIs?

HanpspkeHHOCTD 2JIEKTPHUYECKOTO MOJISI B IAHHOMW TOYKE IPOCTPAHCTBA, YMHOXKEHHAS HA PaIlyC BEKTOP JAHHON TOUKH
Cpenu naHHBIX OTBETOB HET MPABUIIBHBIX

Pabota 1o nepemMemneHno eAMHIIHOTO MOI0KUTEIBHOTO 3apsiia U3 JAHHOH TOYKH MIPOCTPAHCTBA B OECKOHEYHOCTD
[NoTeHmanpHas SHEPTUS MPOU3BOIBHOTO 3apsiia, MOMEIIEHHOTO B JAHHYIO TOUKY IPOCTPaHCTBA

Cuina, neficTByIOIIast HAa €AUHUYIHBIHN ITOJIOKUTEIHHBIN 3aps, MOMEIICHHBIH B TaHHYIO TOUKY IPOCTPAHCTBA

2. KoHgeHcaTopoM Ha3bIBaeTCs

IBE IUIOCKMX IUIACTHHBI, pa3leNeHHBIX CJIOeM IHIJIEKTpUKa C OTIMYHOH OT eIMHHLIBI JHIJIEKTPUYSCKOH
HPOHHIIAEMOCTBIO

1000€ YCTPOICTBO, KOTOPOE CIIOCOOHO HAKAaIUIMBATh IIEKTPUIECKHE 3apsbl

JIBa M30JMPOBAHHBIX APYT OT APYra KOHICHTPHUYESCKUX HUITHHAPA

CHCTEMa, COCTOSIIIAs U3 IBYX U30JIMPOBAHHBIX IPYT OT IPYyra MPOBOJAHUKOB

71000 IIPOBOJHHUK, €CIIM OH 00J1a1aeT ANEKTPUIECKONH EMKOCTBIO

3. Cdopmymupyiite Teopemy ['aycca JuIs SJIEKTPUIECKOTO OIS B BAKYyMe

Hupkymsinus BEKTOpa HAPSHKSHHOCTHU JICKTPUIECKOTO TMOJIS 110 JII0OOMY 3aMKHYTOMY KOHTYPY paBHA HYJIO

IToTok BekTOpa HANPSHKEHHOCTH JJICKTPUYECCKOTO MOJS Yepe3 MPOU3BOJBHYIO MOBEPXHOCTH PABEH alreOpandecKoi
CyMMe 3apsJI0B, HAXOIIUXCS Ha STOM MOBEPXHOCTH, ICICHHON Ha IEKTPHUYCCKYIO MOCTOSIHHYIO

IToTok BekTOpa HANPSKEHHOCTH JICKTPUUCCKOTO IMOJIS Yepe3 MPOU3BOJIBHYIO 3aMKHYTYIO IIOBEPXHOCTh PaBHA HYJIIO
Hupkymsinus BEeKTOpa HAMPSDKEHHOCTH 3JICKTPHUUECKOTO TOJIS MO JTF0OOMY 3aMKHYTOMY KOHTYPY paBHA MOTOKY BEKTOpa
HANPSHKEHHOCTH 3JICKTPHUUCCKOTO MOJIS Yepe3 MPOU3BOIBHYIO TOBEPXHOCTh, OMUPAIOINIYIOCS HA 3TOT KOHTYP

[ToTok BeKTOpa HAMPSHKEHHOCTH ODJICKTPHYECKOTO TIOJIsi 4Yepe3 MPOHM3BOJIBHYIO 3aMKHYTYIO IMOBEPXHOCTh paBEH
anredpanveckoi cyMme 3apsioB BHYTPU 3TON MOBEPXHOCTH, [IEJICHHON Ha 3JIEKTPUUECKYIO OCTOSIHHYIO

4. Codopmynupyiite neppoe npasmio Kupxroga

AnreOpanyeckas CyMMa TOKOB B JIIOOOM KOHTYpE II€ITH paBHa HYJIIO

Anrebpamdeckas CyMMa TOKOB B JIFOOOM y3JI€ IIENTH paBHA HYITIO

Anrebpardeckas cymma J/IC B KaKIOM KOHTYpe paBHA HYJITIO

Anrebpardeckas cymma DJIC B KakOoM KOHTYpe paBHA aireOpamdecKod CyMMe TPOW3BENCHHH CHIIBI TOKAa Ha
COIPOTHUBJICHHUE BCEX yJACTKOB KOHTYpa

Anrebpardeckas cyMMa NaleHIH HAIpsDKeHNH Ha BCEX yYacTKOB KOHTYpa paBHA HYITIO

5. BekTtopoMm MarHuTHOW MHIYKIIMHM HA3bIBAETCS

BEKTOpHas (u3MUEcKass BEIWYMHA, MOIYJIh KOTOPOH paBeH OTHOIICHWI0 MAaKCHMAalbHOW CHIIBL, IEHCTBYIOIIEH CO
CTOPOHBI MArHUTHOTO TIOJISI HA OTPE30K IIPOBOIHIKA C TOKOM, K CHJIE TOKA B IIPOBOJTHUKE

BEKTOpHAas pU3MUYecKas BEIMINHA, MOIYJIb KOTOPOI paBeH OTHOIMICHUIO MaKCHMaJIbHOTO MEXaHMIECKOTO MOMEHTA CHII,
JIEHCTBYIOIIMX HAa PaMKy C TOKOM, MOMEUICHHYIO B OJHOPOAHOE IMOJe, K MPOU3BEACHUI0 CUIIBI TOKa B paMKe Ha ee
TUIOMIA b

BEKTOpHAs (PU3NYECKasi BEIMYUHA, MOIYJIb KOTOPOU PAaBEH OTHOIICHUI0 MUHUMAIHHOTO MEXaHUYECKOTO MOMEHTA CHII,
JIEHCTBYIOIIMX Ha PaMKy C TOKOM, MOMEUICHHYIO B OJHOPOAHOE IOJe, K MPOU3BEACHUIO CUIIBI TOKa B PaMKe Ha ee
miomanab

BCKTOpHAas (I)I/ISI/I‘{eCKaﬂ BCJIMYMHA, MOAYJIb KOTOpOﬁ PpaB€H OTHOIICHUIO MUHUMAJIbHOTO MEXaHUYECKOIro MOMEHTA CHUJI,
JNEHCTBYIOINX HAa PaMKy C TOKOM, ITOMEIICHHYIO B OJHOPOIHOE MOJe, K IPOU3BEICHHUIO CHIIBI TOKa B paMKe Ha ee
epuUMeTp

BEKTOpHas (pr3mdeckas BeIMYUHA, MOIYJIb KOTOPOH paBeH Cuile, IeHCTBYIOICH Ha €MHUYHEIA [TOJIOKUTEIBHBIHN 3apsi,
HaXOJAIIANCS B MATHUTHOM TIOJIE

6. SlBneHme caMOWHAYKITUH COCTOMT B:




a) Bo3HMKHOBeHMHM JJIC MHIYKUMU B NPOBOJSLIEM 3aMKHYTOM KOHTYypE IPU HW3MEHEHMHM MAarHHUTHOTO IIOTOKa uepe3
MPOU3BOJIBHYIO IOBEPXHOCTh, OMUPAIOLIYIOCA HAa JAHHBII KOHTYD

b) BosHukHOBeHMH DJIC MHAYKIMH B HPOBOSILEM 3aMKHYTOM KOHTYpE IPHU MU3MEHEHHWH TOKa, MPOTEKAIOLIEro Yepes3
JIaHHBIA KOHTYP

¢) Bo3HMKHOBeHHH DJ]C MHIYKIMH B IPOBOSIIEM KOHTYPE IIPH 3aMBIKaHUH MJIM Pa3MbIKaHHH IAHHOTO KOHTYpa

d) BO3HMKHOBEHHH TOKa B IPOBOJAIIEM 3aMKHYTOM KOHTYPE IIPU M3MEHEHUH MarHUTHOTO MTOTOKA Yepe3 AaHHBIH KOHTYD

€) BO3HHMKHOBEHHMH TOKa B MPOBOJIIEM 3aMKHYTOM KOHTYpE IPH M3MEHEHHH MAarHUTHOTO MOTOKAa 4Yepe3 MPOHU3BOJIBHYIO
MOBEPXHOCTH, ONMUPAIOILYIOCS HA JaHHBIA KOHTYP

7. OddexTrBHOE 3HaUEHUE CHIIBI IIEPEMEHHOT0 TOKa ONPEEIsIeTCs KaK

a) BeIUMYMHA TaKOTO TOCTOSHHOTO TOKAa, KOTOPBIA 3a BpeMs, paBHOE OJHOMY NEPHOAY MEPEMEHHOTO TOKa, MPOM3BEAET
TaKyIo ke paboTy, 4TO M paccMaTpHUBaeMBbIil TepeMEHHBIH TOK;

b) BenmMuMHA TaKOTO MMOCTOSIHHOTO TOKA, KOTOPBIM MEPEHOCUTH Yepe3 MOIePeyHOe CEUeHNE MPOBOJIHNKA TaKOH Ke 3apsi,
Kak ¥ epeMEHHBIN TOK;

C) BeTWYMHA TOW YaCTH MEPEMEHHOT0 TOKa B IIETIH, SHEPT U KOTOPOH IMEPEXOUT B TEIUIO, BEIACIIEMOE B ST

d) BennMuMHA aMILIMTYZIBI IEPEMEHHOTO TOKA;

€) BENMYHHA AMIUTHTY/IBI IEPEMEHHOTIO TOKA, YMHOXCHHas Hav 2.

OIIK-1.3. Ilpumenser OOyuaronuics 3HaeT:

€CTECTBEHHOHAYYHbIE METOBI METO/IbI TEOPETHYECKOTO M IKCIIEPUMEHTAJIBHOTO HCCIIEOBaHUS (U3NIECKUX OOBEKTOB,
TEOPETHYECKOTO U MPOLIECCOB U SIBICHUI, METOJWKY IMPOBEICHUS U OOpPaOOTKH PE3yNbTATOB (PH3HIECKOTO
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTA

HCCIIEOBaHUS OOBEKTOB,
MPOIIECCOB, SBICHUH, TPOBOIUT
SKCIIEPUMEHTHI 1O 3aJaHHOM
METOJMIKE W aHATM3UPYET
Pe3YJIbTATHI

2.1.3. IIpuMepsl TeCcTOBBIX 3aJaHuii. 1 cemecTp

1. MrHOBEHHOE YCKOpPCHHE MaTepHUANBHOW TOYKHU ompezesercs GopMyaon
fim Y80 -v() _VUHADZVO) g o iy TEEADHVE) gy AN PO F
A0 At At A0 At A0 At m

) a=

2. Kakas ¢opmyna BeipakaeT paboTy TpHU JBIKCHUM MATCPUATLHON TOYKH TI0 MPOU3BOIBHON TPACKTOPHH U3 MOJIOKEHUs 1 B
noJyoxxenue 2?

2 2
1) Alzz_[F'dV 2) 4, =F-(v,-v,) 3) 1412:_[[7'61’7 4) A4, =F-7, 5) A, =Fs,cosx
I I

3. MOMeHT HHEPINH TPOU3BOIHHOTO TeJla OTHOCUTEIEHO HEMOABIKHONW OCH BPAIICHHUS OIpenesieTcs GopMyIton

N N
I)J:Zmiri 2) J=mr® 3)J=mr 4) J=J,+ma’ 5)J:Z:mir,.2
i=1 i=1

4. Vxaxute GopMyJly JUIss MOMEHTA HHEPLMH TOHKOTO OJHOPOIHOTO CTEPKHS MACChl ;; U JUIMHBI | OTHOCHTENBEHO
HETIOABIKHON OCH BpAIIEHUS, IPOXOAAIICH Yepe3 CepeiuHy CTePKHS.

1) J=tmp 2) J=Lmr 3) J= L 4) J=Lmp 5) J=2m
2 3 4 12 5

5. Vxkaxwure ¢popmymy s KITJ] TermioBoit MammHbI

I)UIE_TZ 2) n= Ano,ve% 3) 77:& 4)77:Q]_Q72 5)77:7Q1
T Ampa 0, 9 0-0
6. Yxaxurte popMyiy A pacupenenenus bonsnmana.
E_+U
E _ KUH V U
D) n=n, exp(— ﬁ] 2) n=nyexp| - kT 3) n=n, exp(— II:TJ 4) n=n, exp(— %} 5) n=n, exp(— kT]

2.1.4. IIpuMepsI TeCTOBBIX 3aJaHUI. 2ceMecTp




1. BI)I6€pI/IT€ (bOpMyJ'Iy JUIA HAOPSPKCHHOCTH JJICKTPUYCECKOTO TIM0JIAA, CO34aBacMOro paBHOMEPHO 3apH)KeHHOI71 IIJIOCKOCTBIO B

BaKyyMe.
DE=2 2)E=%_  3Hp-_4 HE=—9 5 p=-C
£, 2¢,d? Az, r’ 47e,S 2¢,

2. 3akoH buo - Capapa — Jlannaca umeer Buj

l)l}:ﬂf]rxv Z)dézyolrxdl 3)[3:&%}3@ 4)d§=ﬂldl3xr S)EZﬂi

4 F 47z 7 4 F Ar  r 47 r?

3. Kakast u3 popMyI1 IPaBUIBHO OTPAXKAET CBSI3b MEXKAY HANPSHKEHHOCTHIO IIEKTPHYCSCKOTO OISl ¥ IIOTCHIIHAIOM 3JICKTPUIECKOTO
mnoJist?

- ) ) B E
D @—p,=[E-di 2) p=EF7 3) p~p,=E-(F-7) 4 p=divE 5 ¢=—
1

4. 3axoH Amriepa B 00IIeM BUIC UMEET BH]
\)dF =1dl xB 2)dF=I1IxdB 3)F=I1IxB 4) F=11-B 5) F=I11Bcosa
5. Kakoe w3 mepednciieHHBIX ypaBHEHHH BXOIUT B CUCTEMY ypaBHeHHH Maxkcsenia?
_ _ o . B - -
D) §D-ds=q 2)§H-ds=0 3)§Ed=04) H=—-J 5 ®=[E-ds
N S L /ll s

0

1 R’ o
— , 0 hopMyma st 3aTYXAIOUTIX KOJIEOaHUH B CHITBI TOKA B KOJIEOATEIIEHOM KOHTYPE IMEET

6. Ecin o, - UHp=,|——
JLC LC 41

BH
R R
1) I=1,exp —Zt cos(wt+a) 2) I=1I,exp —ZZ cos(wt + ) 3)I=1, cos(a)ot+a)

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

7. Ilepuon 3aTyxaroniux KoieOaHuil B KoJedaTeTbHOM KOHTYpEe PaBeH

1 1 1 1
2\2 2\2 2\ 2\72 5\
1) T=2;z[i+R—] 2) Tzzzz[i-R J 3)T:2;;(L+R—j 4)T:2ﬂ[i R j 5)T_2,{1+R J

LC 4L LC 4I LC 4L LC 4L LC 4r

2.2 TunoBble 3aJaHUA VISl OLEHKH YMEHHUIl B KayecTBe 00pa30BaTe/IbHOI0 pe3yJbTaTa

[TpoBepsiembIii 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kon 1 HaumeHoBaHue OO0pazoBarenbHbli pe3ysbTaT
UHUKATOpa JOCTHXKEHUS
KOMITETEHINN

OIIK-1.2 ITpumensier ocHOBHBIE | OOy4JaroImuics yMmeer:

MOHSTUS ¥ 32KOHBI UCIIOJIb30BaTh OCHOBHBIE TIOHSTHUS M 3aKOHBI (DU3UKH JUTS PELICHHS TPEAMETHO-PO(UITBHBIX
€CTECTBEHHBIX HAYK IS 3a1a4

peLIeHUsI IPEAMETHO-
mpohUIBHBIX 33724

2.2.1 [Ipumepsbl 3aga4. 1 cemecTp

1. MoTtonukiaucT 3a mepBble 5 MUH Ipoexan 3 KM, 3a Hocieayromue 8§ MUH — 9,6 kM u 3a nociaegHue 6 MuH — 5,4 KM.
Onpenenuts CKOPOCTh ABUKEHUS MOTOLIMKIIUCTA HA KaXIOM U3 TPEX Y4acCTKOB IIyTH; CPEIHIOI0 CKOPOCTb 3a BCE BpeMs
JIBYDKCHHSI.

2. Jla moe3na uayT HaBCTpEdy APYT IPYyry €O cKopocTsMU Vi = 36 kM/4 U v2 = 54 km/4. [Taccaxxup B nmepBoM mnoesze
3aMeuaeT, YTO BTOPOH M0e3]] IPOXOJUT MUMO HETO B TeUCHHE BpeMeHH t = 6 ¢. Kakosa anmHa Broporo noesga?

3. Touka OBWKETCS MO OKPYXKHOCTH pammycoM 20 ¢M ¢ TOCTOSHHBIM TaHTEHIMAIBHBIM yCKopeHneM 5 m/c?. Uepes kakoe
BpeMs ITocTIe Havyala ABMXCHHUSI HOPMAJIbHOE YCKOPEHHE TOUKH OyJIET PaBHO TaHT€HIIMAILHOMY ?

4. Ha HaKJIOHHOW TNIOCKOCTH UTHHOW 13 M m BBICOTOH 5 M nexwut rpy3 maccort 26 kr. Koadounment tpenus paseH 0,5.
Kakyro cuiry Hago NMPUIIOXKHUTH K TPy3y BAOJb 3TOH INIOCKOCTH, YTOOBI BTamUTh Ipy3? UTOOBI CTAINTH IPy3 C ITOH
IUTOCKOCTH?

5. Toe3n maccoit 500 T gBUKETCS paBHO3aMEAJIEHHO NPU TOPMOKEHHUH, IIPU 3TOM €r0 CKOPOCTh YMEHbIIAEeTCs B TeueHue |
MuH OT 40 1o 28 km/u. Haiiti cuity TOpMOKeHHUsL.




10.

11.

Teno CKONB3UT HO HAKIOHHOMN IIIOCKOCTH COCTAaBJIAIOMIEH ¢ ropusonToM yroa 45°. Ilpoiins paccrosauue 36,4 cM Teso
npuoOpeTeT cKopocTh 2 M/c. UeMy paBeH KO PHUIUEHT TPEHUS TeNa O TUIOCKOCTh?

Opyzaue, )KeCTKO 3aKPEIICHHOE Ha JKCJIC3HOMOPOKHOU IIaTGopMe, MPOU3BOAMUT BBICTPEN BJOJb IMOJIOTHA KCIC3HOM
JIOpoTH Mo yrioM ¢ = 30° kK JIMHUY TOpu30HTa. ONPEeNeuTh CKOPOCTh Uy OTKATA IUIAT(OPMBI, €CIIH CHAPS BBLICTAET CO
ckopocTbio u; = 480 m/c. Macca matdopMsl ¢ opyJMeM U cHapsaamu m; = 18 1, Macca cHapsiaa m; = 60 Kr.

[lap maccoit m; = 3 Kr ABHKETCS CO CKOPOCTBIO Vi = 2 M/C M CTAJKUBACTCS C MOKOSIIUMCS IIIAPOM MAacCOW my = 5 Kr.
Kakas pabora Oyner coBepiieHa mpu jaedopmaruu IapoB? Yaap cuuTath aOCOJIIOTHO HEYNPYTHM, IIPSMbIM,
HEHTPATBHBIM.

CrepiKeHb BPaaeTcs BOKPYT OCH, IPOXOAAMIEH 9epe3 €r0 CepeIrHy, COTIIACHO ypaBHeHHI0 @ = At+Bt®, rne A = 2 pan/c,
B = 0,2 pag/c’. OnpenennTs Bpamaromuil MOMEHT M, IeHCTBYIONIUI HA CTEpKEHb Yepe3 BpeMd t = 2 ¢ Mocje Hadaia
BpAICHHUS, €CITH MOMEHT MHepLHH cTepxHs J = 0,048 kr-m?.

Ha xparo mwiarpopMbl B BHJIE IHCKA, BPAMIAIOIIENCS 110 HHEPIUK BOKPYT BEPTHKAIBHONW OCH C YaCTOTOH Ny = 8 MuH !,
CTOWT YesloBeK Maccoid m; = 70 kxr. Korma gemoBek nepemnielt B HEHTP TUIaThOpMBI, OHA CTajla BpalaThCs ¢ 9aCTOTOU Ny =
10 mun !, Onpemenuts Maccy m; WIaTpopMbl. MOMEHT MHEDPIUH Y€JI0BEKA PACCUMTHIBATE KaK IS MATEPHAIBHOM TOUKH.
Touka coBepLIacT TapMOHMYECKHE KoNeOaHus X = A sinmt, tne A =5 cm, ® = 2 ¢”'. B MOMEHT BpeMeHH, KOTa TOYKa
obnamana moTeHNMansHOM Hepruent 0,7 MJIx, Ha Hee MedcTBOBasIa Bo3Bpamatomas cuiaa B 5 MH. Halitu 3ToT MOMEHT
BpPEMEHHU.

2.2.2 IIpumepsbI 3a1a4. 2 ceMecTp

Inomaas NIACTHHEL CIIFOSHOIO KOHAeHcaTopa 36 cM?, TONIUHA clIos qudjiekTpuka 0,14 cM. BEMUCIHTE eMKOCTE, 3apsjl
Y SHEPTHIO KOHACHCATOPA, €CIIM Pa3HOCTh MOTECHIIMANIOB Ha ero oOkiaakax 300 B, Ecuom = 2,1.

JBa 0AMHAKOBO 3apsHKEHHBIX IIAPUKA IMOJABELIEHBl B OJHON TOYKE HAa HUTAX OJWHAKOBOM anuHbL [Ipu 3TOM HUTH
pasonuuck Ha yron o. [llapuku norpyskatoT B Macno. KakoBa miIoTHOCTs P Macia, €ClIu yrojl pacX0XkKISHUs HUTEH Mpu
IIOTPYKEHUH B MACIO OCTAETCSA HeM3MEHHBIM? [IIOTHOCTH MaTepuaia mapukoB P = 7,5-103 xr/m>, gmonekrprueckas

MIPOHHUIIAEMOCTh Macia € = 2,2.

UYethlpe IaMIibl, pacCUUTaHHBIE Ha HanpspkeHne 3 B u cumy Toka 0,3 A, Hafo MOAKITIOYHUTH IMapajUIebHO W MUTATh OT
WCTOYHHUKA HarpspkeHus 5,4 B. Pe3ucTop Kakoro CONMpOTHBICHHUS HA/IO0 BKIIOYUTD MOCIEIOBATEIEHO JaMIiaM?
Awmnepmetp umeet compotusieHne 0,02 Om. Ero mkana paccunrana Ha 1,2 A. IIyHT Kakoro CONPOTHBIICHHUS HAIO
ITOCTABUTH K aMIIepPMETPy, YTOOBI MOKHO OBLITO U3MEPSITh TOKH CHIION 10 6 A?

OpHoponHOe MarHuTHOe none ¢ uaayknuei 200 mTa gelicTByeT Ha MOMELIEHHBIH B HEr0 NMPOBOAHUK JUIMHOH 50 cM ¢
cunoii 0,7 MH. Onpeenute cuily TOKa B IPOBOTHUKE, €CIIA YTOJ MEXKIY HAMPABICHUEM TOKA U MHAYKIUECH MarHUTHOTO
noist pasen 45°.

KBampatHas paMka THOMEIIEHA B OJHOPOJHOE MArHUTHOE moyie. HopManb K IJIOCKOCTH PaMKH COCTaBISIET C
HaIIpaBJIeHHeM MarHuTHoro mous yroi 60°. Ctopona pamku 19 cm. OnpefenuTe HHIYKIMIO MATHATHOTO OIS, €CIH
M3BECTHO, 4TO cpegHee 3HaueHne DJ{C MHAYKINHM, BOZHUKAIONIEH B paMKe MpH BeIKIodeHnH mois B Tedenne 0,01 c,
paBHo 50 MB.

MarHuTHBIH TIOTOK, MPOHM3BIBAIOIINI 3aMKHYTHIM TPOBOJIOYHBIA KOHTYp ¢ comportuBieHueM 0,5 Om, paBHOMEpPHO
yBemmamiicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsin mpomren 3a 3To BpeMs depe3 MOIepedHOe CeYeHHE IPOBOJHUKA IMPH
paBHOMEpHOM M3MeHEeHNH 1oToka. Cua Toka, D/]C — mOCTOSHHEL

Karymika ¢ Jene3HbIM cepIeTHHKOM ceaeHreM 20 cM? mMeeT MHAYKTUBHOCTS 2-10°2 I'n. KakoBa noikHa GBITE CHIJIA TOKA,
9TOOBI MHYKIHS OIS B cepaednnke Obuta 10 T, urcno BuTKOB pasao 1000?

OIIK-1.3. [Mpumensier | OOy4aromuiics ymeer:

€CTECTBEHHOHAYYHbIE  METOABI | MPUMEHITh METO/Abl TEOPETHYECKOr0 M IKCIHEPHUMEHTAIBLHOTO HCCICIOBaHHs (PH3MIECKUX
TEOPETHYECKOTO U | OOBEKTOB, MPOLECCOB U SBICHHUW, MPOBOJUTH (PU3MUYECKUE IKCIIEPHUMEHTHI 10 3aJaHHOU
JKCICPUMEHTAIBLHOTO METOJIMKE U 00padaThIBATh HX PE3YJILTATHI

UCCIIeI0BaHUs 00BEKTOB,
MPOIIECCOB, SIBICHUH, MPOBOIUT
SKCHEPUMEHThl 10  3aJaHHOH
METONKE u aHATM3UPYET
PE3yNbTATHI

a)
b)
©)
d)
e)

2.2.3 [Ipumepbl TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexon mpormien MOJIOBHHY OKPY)KHOCTH paamycoM 1,5 xm 3a 0,5 gaca. IIpm 3ToM MOIynmh CpemHEro BeKTopa
CKOpPOCTH TIETIEX0/1a PaBeH

3,0 km/g

4,0 km/4

5,0 xkm/4a

6,0 KM/

7,0 km/g

2. Hebonbiioe Teno (MaTepHaibHYIO TOYKY) Opocwiu moj yrioM 3(° K FOPH30HTY C HadalibHO# ckopocThio 20

m/cUepes Kakoe BpeMst TENO JOCTUTHET BhIcIue Toukn? Ipunars g=10 m/c?
0,1c




b)
©)
d)
e)

a)
b)
¢)
d)
e)

a)
b)
©)
d)
e)

a)
b)
c)
d)
e)

a)
b)
©)
d)
e)

0,2c¢c
0,5c¢
lc
2¢

3. Ilpwm BKIIOYEHHH 3JICKTPOIABHUIATENS €T0 POTOP HAYMHAET BPAIIAThCA PABHOYCKOPEHHO C YIJIOBBIM YCKOPEHHUEM

20 06/c? . Ckoibko 000pOTOB crenaeT poTop uepe3 1 cekyHIy mocie BKIIOYCHUS IBUTATEINS?
10
15
20
25
30

4. Tlamas ¢ BBICOTHI 1 M, TPy3 Maccoil 1 KT MOKET CKaTh MPY)KUHY KECTKOCTBHIO 2 +10° H/M Ha BenuuuHy, paBHYIO
0,1 cMm

0,2 cMm

2 cMm

lcem

0,5 c™m

5. Temexxkxa Maccoi 15 Kr ABIKETCS IO BOTHYTOMY MOCTY €O cKopocThio 10 M/c. B HmKHElH TOUKe crila HOpMaIbHOTO
JIABIICHNUS TEJIS)KKN Ha MOCT BABOE MPEBOCXOIUT CHILY TSHKECTH. [IpH 3TOM paanyc KpUBU3HBI MOCTa PaBEeH

10m

15™m

20 m

25 M

30 M

6. Myxa maccoii 0,5 T, neTsmas co CKOpOCThIo 2 M/c, MONaJacT B MMOJBEIICHHBIN JIMIKHUIA JIcT Oymaru maccoit 1,5 r.
Cpazy mocie CTOIKHOBEHHUS CKOPOCTh JBIKCHUS JICTA C MIPUIMIIIEH K HEMY MyXO# COCTaBIIsIET

2 m/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. Hebonbinoe Teno (MaTepuaibHYIO TOYKY) MacCOi 2 KI, HAXOIAIIYIOCS Ha HEKOTOPOW BBICOTE HAJ MOBEPXHOCTHIO
3eMJIM ¥ UMEIOIIYI0 MOTEHIMAIbHYI0 dHepruto paBHyto 400 Ik, oTIycTuUNIM, Tak YTO Yyepe3 HEKOTOPOEe BPEMsI OHO
ynano Ha 3emiiro. YeMmy paBHa CKOPOCTb 3TOTO Tejla B MOMEHT MajeHus Ha 3emito? CONmpoTHBICHHEM BO3JyXa
npeHeopeys.

1 m/c

5m/c

10 m/c

20 m/c

40 m/c

8. OpmnHopomuerii muck pammyca 0,1 M, xaTsamuiics Oe3 NPOCKadb3BIBAHUS IO TOPU3OHTANFHOW IMMOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TIoTaast Ha HaKJIOHHBIA Y4acTOK, TOJHIMAETCs Ha BEICOTY

25m

1 ™M

0,5m

0,4 M

0,2mM

9. HaﬁZ[PITC YHCIIO CTEIICHEH CBO60,Z[LI MOJICKYJI UACAJIBHOTO I'a3a, €CJIK BC SHCPIH €TI0 TCIIOBOI'O ABUIKCHUA
MPpUXOAUTCA HAa MOCTYIATCIIbHOC ABUIKECHUEC MOJICKYJT

a) 3

b) 4

c) 5

d) o6

e) 7

10. B nmByX OOMHAKOBBIX OaUIOHAX HAXOIUTCA KHCIOPOJ IOA OIMHAKOBBIM IaBIICHHEM p W OJHOM W TOH Xe

temmieparypoii 7. Ilocie Toro, kak ra3 u3 mepBoro OaioHa MOJHOCTHIO MEpPeKavyald BO BTOPOH OAJIJIOH M TIOCIE
3TOTO HOBBICHIIM TeMIIepaTypy B 1,5 pasa, maBieHHe BO BTOPOM OaIOHE CTAJIO PABHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p




2.2.2 TlpuMepsl TECTOBBIX 3a/IaHHUIL. 2 ceMecTp

KonebaTenbHbI KOHTYp € NPEHEOPEKMMO MajbIM CONPOTHBIEHUEM HUMeeT 3eKTpoeMKocTh C =25 MK®, MHIYyKTHBHOCTD
L =0,01 T'n. MakcumanesHas cuna Toka B koHType 0,1 A. MaxkcuManbHOe Halps KEHUE Ha KaTyIIKe paBHO
a) 1B

b) 2B

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

[psmoit mpoBox mummHON L = 40 cM ABMXETCS B OJHOPOAHOM MAarHATHOM IOJIE CO CKOPOCTBIO ¥ = 5 M/c IepIIeHIUKYIIPHO
JVHUSM HHIYKIUH. PasHOCTh MOTEHNIMANOB MeX 1y KoHIIaMu npoBoja u = 0,6 B. MHayknus B MarHuTHOTO TOJIS paBHA

a) 0,12 Tn
b) 0,3 Tx
c) 0,6Tn
d 1Tn

e) 5Tn

Pe3onancHas yactoTa BEIHYKaromei rapmorndeckoit 9/1C B koaebaTeTbHOM KOHTYPE, IPU KOTOPOH aMIDIUTY 1A CHITBI TOKa
MaKCHMaJIbHa, PaBHA Wpe; = 200c!. Yemy paBHa MHIYKTMBHOCTh KaTyIIKM B KOJEOATEIbHOM KOHTYpPE, €CIIM EMKOCTb
KOHJIEHCATOPA PABHA ¢ — 5 pccd

a) II'm
b) 2T'm
c¢) 3Im
d) 5Tm
e) 10l

[ToToK BEeKTOpa 3MEKTPUICCKON HHAYKIIUH (TICKTPUICCKOTO CMEIICHU) uepe3 chepryecKyro MOBEPXHOCTh, OXBATHIBAIOIIYIO
TOYCUHBIC 3APAIBI ¢ = 2 uKu, q, = 3 uKa, gz =~ 2 uKun, paBen

a) 1-10775
b) 2-107°%
c) 3-10—9§
d) 7-10—91%
e) 0=

2.3 Tunossle 3a1aHNUs 1JIs1 OEHKH HABBIKOB B KauecTBe 00pPa30BaTeJbHOIO Pe3yibTaTa

Kon 1 HaumeHoBaHue OO0pazoBartesbHbIA pe3ysbTaT
MHJMKATOpa JOCTHKEHHSA
KOMITETEHINN

OIIK-1.2 TIpumensier ocHoBHBIE | OOyJaromMiCs BIaICET:

TIOHATHA U 3AKOHBI CCTCCTBECHHBIX | HABBIKAMHW IIPUMCEHCHHUA OCHOBHBIX MOHATUH W 3aKOHOB KIIACCHYECKON M COBpeMeHHOﬁ

HAayK ISl PELICHHs MPEAMETHO- | (GH3MKH ISl PEUICHHs IpeAMEeTHO-PO(UIBHBIX 3a/1a4
pohUIBHBIX 33724

2.3.1 [IpumepsnI 3agaHuii. 1 cemecTp

1. [Ipu u3MepeHnH IIMHBI Tella ObLIO MPOBEACHO OJTHO U3MEPEHHE C TOMOIIBI0 MAJUTUMETPOBOM yueHHYecKOl nuHerku. [Ipu
3TOM OBUIH TOJTyYeHO 3HaUeHue JUINHEI /= 22,3 cM. UeMy paBHAa HHCTpyMEHTaJIbHAS IOTPEITHOCTh H3MEPEHUS?

2. [Ipu u3MepeHUn AIMHBI Teja OBUIO MPOBEJCHO OHO M3MEPCHHE C MOMONIBIO ITAHTCHIUPKYIIS, IIKajJa HOHIYCa KOTOPOTO
umeer 10 nmemenwit. Ilpu 3Tom ObUTH TONyYeHO 3HaueHWe JUMHBI [ = 22,7 mMm. Uemy paBHA WHCTpyMEHTaJbHAs
TTOTPEUTHOCTh U3MEPEHUS?

. R . o
3. Pammycel OBYX IUIaHET OJWHAKOBOHM IIOTHOCTH OTHOCSTCS Kak R—1 = 3 . HaiiTu oTHOmIEHNE YyCKOpEHHH CBOOOTHOTO
2

MaJCHUS U Ha IOBEPXHOCTH ATHX IUIAHET.
4. /Jlea MaTemaTnyeckux MasTHHKa Mmaccamu my = 0,1kxr u m, = 0,05kr coBepuIalOT rapMOHHYECKHE KOJEOaHUs C

. o1
nepuogamu Ty = 1c u T, = 2c¢. HaiiTn oTHOIICHWE UTHH UX HUTEH l—l
2

5. Tlom neiictBuem momenra cuibl 100 H-M, mMaxoBuk, npencraBistomuii co0oil ogHOpOAHBIA AucK Maccoi 20 Kr u
panuycom 1 M, mpuoOpeTaeT yriioBoe yCKOpEeHHE paBHOE .




B 1ByX oMHAaKOBBIX OaJUIOHAX HAXOJIUTCS KUCIOPOA MO naBieHreM 3 at™ U 5 atM. CHauana 00a 0ajuioHa COeMHMIN
MEXAy co00il M BBIDOBHSUIM AaBICHHE B HHUX IPU TNOCTOSHHOM Temmeparype 7, a 3aTeM TeMIEpaTypy MeENIeHHO
YMEHBIIWIIN B 2 pa3a, oOmiee gaBjieHne B OaUIOHAX CTajlo PaBHBIM .

[Ba npyxuHHBIX MasiTHHKA MaccaMu m, = 0,01kru m, = 0,02Kr coBepLIalOT rapMOHUYECKUE KoJieOaHuUsl ¢ IEPHOIaMH

N k
T, = 1cu T, = 2c. Halitu oTHOIIeHHE KOA(DPHUIIMEHTOB KECTKOCTH MX TIPYKIH k—1
2

[Ipy>xuHHBIN ¢ Maccoi m M )KECTKOCTBIO IPYXHUHBI kK coBepuraeT konedanus ¢ nepuonom T . Uemy Oyner paBeH nepuon
KoJieOaHMH, eClTi Maccy YMEHBIINTH B 4 pa3za?

2.3.2 TIpumepsl 3aJaHUIi. 2 ceMecTp

Ha yuactke HeonHOpOAHOH 1enu, cogepxamiei conporusnenus Ry = 3 Om, R, = 9 Om u uctrounuk ¢ OJIC € = 6 B,

BHYTPEHHEE CONIPOTHUBJICHHUE KOTOpPOTO IpeHEeOPEIKUMO Mao, TE4eT TOK I=14
A R N £ R, B
{1
1

[Tpu 5TOM pa3sHOCTH MOTEHIIMAJIOB MEXKAy TOUKaMu A U B paBHa

Barapes 3amkHyTa Ha peocrtaT. [Ipu yBenmueHHH COIPOTHBIICHHS PEOCTaTa B 4 pa3a HANPSHKCHHE HA HEM YBEITUYHUBACTCS
¢ 2 B o 4 B. ITpu atom DJIC 6aTapen paBHa .
ToueuHblil 3aps] g CO3MACT B OKPYXKAIOIIEM IPOCTPAHCTBE 3JIEKTPOCTATUYECKOE IOJIC, MOJMYJb HANPSHKCHHOCTH

2 B
KOTOPOTO 3aBUCHT OT PACCTOAHMS 710 3apsifia M0 3aKkoHy E = — ~. UeMy paBHa pasHOCTb MOTCHIMATIOB @, — @y MEKITY
M

TOYKaMHU A ¥ BHaXOSIIIUMUCS OT 3apsijia Ha PacCTOSHUNAX 1y = 1MU 5 = 2MCOOTBETCTBEHHO?
ITo TorkOMY TpoBOY TeueT TOK I. MHAYKIUS MArHUTHOTO TOJISI B IICHTPE MOJYKOJIbIA pagnycoM R paBHa

DJeKTpOH 3apsnoM —e, o0Nlafasi KWHETUUECKOH JHepruei, paBHOH Ej, IBMXKETCS MO OKPYXHOCTH B OJHOPOIHOM
MAarHMTHOM II0JI€ ¢ MHAYKLIMEH B. Pannyc OKpyKHOCTH IIpH 3TOM paBeH /

KonebarensHblif kKoHTYp nMeeT eMkocTh | MK®D u maaykTUBHOCT 100 MKI 'H. KakoMy yCIioBHIO JOTKHO yIOBIETBOPSTH
COINPOTHUBJICHHE KOHTYPa, YTOOBI B HEM MOTJIM IPOUCXOIUTH 3aTyXalOIIe TapMOHNIECKHIE KoJIeOaHus?

CosreHona mmmHOM [ = 1M, auaMeTp KOTOPOro Masl IO CpaBHEHHIO ¢ ero mauHo#, mmeer N = 1000 BuTKOB.
HanpspkeHHOCTh MarHUTHOTO TIOJISI BHYTPHU COJICHOH 1A, €CIIH 10 HEMY TIPOXOANT TOK | = 2 A, paBHa

OIIK-1.3. [Mpumensier | OOyuaromuiics BianeeT:

€CTECTBCHHOHAYYHbIE  METOAbI | HaBBIKAMU NPUMEHEHHsSI METOAOB TEOPETUYECKOTO U IKCIEPUMEHTAIbHOTO HUCCICAOBaHUS
TEOPETUIECKOTO U | pusuueckux OOBEKTOB, MPOIECCOB M SIBICHUH, HaBBIKAMH NPOBEACHUS (UIMUECKUX
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTOB TI0 3aJaHHOH METOJMKE M 00pabaThIBaTh UX PE3YIIbTAThI

HCCIIEIOBAHMS 00BEKTOB,

TIPOIIECCOB, SIBIICHHUH, IMPOBOIUT
SKCIIEPUMEHTBl 110  3aJaHHOH
METOIUKE u aHAIN3HAPYET
PE3YIBTATHI

2.3.3 [Ipumepsnl 3aganuii. 1 cemecTp

1.  Tlpu m3MepeHMH NIHWHBEI Tesa OBLTM ONpPENeNeHBl CIydaifHas MOTPerrHoCTh AX,, = 4MM U IpUOOpHas MOTPEUTHOCTD
Ax,,, = 3 Mm. UeMy [p1 5TOM paBHA MOJIy LIMPUHA JOBEPUTEIBHOTO BEPOATHOCTU MHTEPBAIA?

2. Tlpu u3mepeHun quaMeTpa mapuka ObLI0 MPOBEACHO 3 u3MepeHus. I[Ipu 3ToM ObUIH MTOIYYCHBI 3 3HAYCHUS [UIMHBL ~ d; =
0,9mm, d, = 1,1mm 1 d5 = 1,0mMm. UeMy npuOIU3UTEIEHO PaBHA CPEAHSS KBaApATHUHAS OIIMOKA M3MEPCHHIN?

3. Ilpu u3mepeHuu JUIMHbI peiMeTa ObLIo MPOBeIeHO 5 n3mepeHnid. [Ipu 9ToM ObUTH MONTy4YeHb! 3 3HAYCHUS ATHHBL [} =
8,1mm, I, =8,0mm, I3 =8,0 MM, [, = 8,0Mm u 5 = 7,9MmMm. Uemy npubnusnTenbHO paBHa CpeaHssl KBaJpaTHYHAS

OIMOKa U3MEPECHHIA?

4. Bo cKoIBKO pa3 U3MEHHUTCS YCKOPEHHE CBOOOIHOTO MAIeHUS, €CTH YIAINTHCS OT MOBEPXHOCTH 3€MIIM Ha pacCTOSIHHE,

paBHOe paanycy 3emin?

5. Tlepuox MareMaTHYeCKOro MasiTHUKA Ha MMOBEPXHOCTH 3eMiin paBer 4 ¢. Kakum OyaeT nepuoj 3Toro MasiTHUKA, €Cin
€ro MOMECTHUTH B JIU(DT, KOTOPBIN ABMKETCS BHU3 ¢ ycKkopeHueM 0,84 g?




6. OnHOpOIHBINM AUCK Macchl M = 1 Kru paauyca R = 1 MKaTHTCS IO TOPU30HTAIBHON ITOBEPXHOCTH CO CKOPOCThI0 V=
1 m/c6e3 npockanb3biBaHusl. HaliiuTe KHHETHYECKYIO SHEPTHIO ATOTO TUCKA.
7. llapux quameTpom d, ABMXKETCS B KHUKOCTH C BI3KOCTBIO 1) CO CKOPOCTBIO U, IIPH 3TOM Ha HETrO JICHCTBYET CHJIA BSI3KOTO
Tperus F. Uemy Oyner paBHa 3Ta CUIIA, €CITU ATOT JK€ MAPUK OYICT IBUTATHCS B JKUAKOCTH C BI3KOCTBIO 21) CO CKOPOCTBIO
2
3
H
8. TI'pysuk mMaccel m = 1krcoBepmiacT COOCTBCHHBIC 3aTyXaOIIHE KOJCOAHMS Ha MPYKUHKE KECTKOCTH kK = 2 —II0 3aKOHY
M
s - - v o
x(t) = Aexp(—ft) cos (wt + Z) , e A=0,0lm, f=0,1c!, w=2c?!. HaiiTu norapupmmdeckuii neKpeMeHT
3aTyXaHus.

2.3.4 [Ipumepsnl 3aJaHuii. 2 cemecTp

1. K BHCKTqueCKOﬁ CXEMC, cocmsuueﬁ 13 IBYX PE3UCTOPOB U UCTOYHHMKA TOKA, MOAKIHOYCHBI IBa UJICAJIbHBIX BOJILTMETPA.

IToxa3anus nepsoro BonsT™MeTpa V; pasno 20 B. Uro noka3seiBaet BTOpoil BonsT™MeTp V,?

2. Yemy paBHO compoTuBieHue nemnu, eciu Ry = 10m, R, = 30Mm, R, = 10Mm? — R, R,

3. ManeHbkuil apuK UMEET 3aps] q U CO3JAET B TOUKE, HaXOSIICHCS HAa PACCTOSHUM 10T 3apsia, dJICKTPOCTaTUYECKOe
M0JIe HAIIPSDKEHHOCTHIO, paBHOHM 1o Moxyiio E. Illapuk HONOTHHUTENBEHO 3apsAIriIfn U €ro 3apsa CTal paBeH 2q. Uemy
CTajla paBHA HAPSKEHHOCTH 3JIEKTPOCTATHYECKOTO OIS STOTO MIapHKa B TOYKE HA PACCTOSHUH 27 0T HEro?

4. Hwmeercs kaTymika, JJIHHA KOTOPOW BO MHOTO pa3 MeHbIIe ee pamgmyca R. Karymka comepkut N BHTKOB, 1O HeEH
MPOTEKAaeT TOK, CHIIOW [, MpW 3TOM MAarHWTHAs WHAYKIUS B IICHTPE TaKO# Karyiiku paBHa B,.. Uemy Oyner paBHa
MarHUTHAs WHAYKIWSA B IEHTPE KATYIIKH, €CIIH YBEINYUTH KOJIMYECTBO BUTKOB B HEll B 2 pasa, a TOK, IPOTEKAIOIIHI B
Hell yMEeHBIINTD B 2 pa3a?

5. 3apsbkeHHas 4acTula JABMXKETCS B OJHOPOJAHOM MAarHMUTHOM TOJIE€ MO OKPY>KHOCTH, paauyca R. B HeKoTOpbIii MOMEHT
BpEMEHN HHIYKIWI0O MarHUTHOTO MOJII yMEHbIIWIM B 3 pasa. KakoB cranm pagmyc OKpY>KHOCTH, IO KOTOPOH cTana
JIBUTAThCSl YacTUIa?

6. KonebarenbHblii KOHTYp UMeET NOOPOTHOCTH, paBHYI0 10°. Ha CKONBKO HPOIEHTOB HPUOIM3UTENLHO yMEHBIIACTCS
JHEPrHs BBIHYKJCHHBIX KOJICOAHUI B TAKOM KOHTYpE 3a IepHoOa?

v
1%

7. I[Ba QJICKTPOHA BpallaroTCsa B OAHOPOAHOM MAarHuTHOM II0JIC. Ecnmm nx CKOPOCTH OTHOCATCS KakK 1= 2, TO OTHOLICHUC
2

R
UX paJinyCOB BpPAICHHS R—l paBHO
2

2.4 IlepeveHb BONPOCOB JIsl MOATOTOBKH 00Y4YaKOIIMXCS K MPOMEKYTOYHOM aTTecTaluu
1 cemecTp

1. Cucrema orcuera. IlpoiineHHslil myTh U mepemMernieHue. Paanyc BEeKTOp, BEKTOP CKOPOCTHU, BEKTOpP YCKOPEHHS M CBSI3b
Mexy HUMH. CpeHsst CKOPOCTb U cpefiHee yCKopeHHe. TaHTeHIInaTbHOe U HOPMaIbHOE YCKOPEHUS U UX CBSI3b CO CKOPOCTBIO.

2. JIBu>KeHUe 4acTHILbI IO OKPYKHOCTU. BeKkTopH! yria noBopoTa, yrioBOH CKOPOCTU U YIJIOBOrO yCKOpeHHs. CBs3b MEXIY
YTJIOBBIMHU U IMHEHHBIMU BEITHUYMHAMU.

3. lepsrrit 3akoH Heiotona. Ilonstue maccel. Bropoit 3akoH HerotoHa. [lomarme cumbl. CroxkeHnue cwi. TpeTuil 3akoH
Hsrorona. ['paHuIipl MPUMEHNMOCTH KJIACCHYECKOTO CII0c00a OMMCAHUS JBIKCHUS YacTHII.

4. OCHOBHBIE CHJIBI B MEXAHHUKE: CHIIBI BCEMHPHOTO TATOTECHUS, CHIIBI TPEHUS CKOJBXEHUS, CHIIBI COPOTHBIICHUS, YIPYTHe
CHIIBI.
. 3aKOH U3MEHEHUS U COXPAaHEHHS UMITYJIbCa MEXaHUYECKON CHCTEMBI.
. Hentp macc. OCHOBHOM 3aKOH MOCTYNAaTEAbHOTO JBMKEHUS LIEHTPa Macc.
. YpaBHEHUE IBU>KCHUS TeJla IEPEMEHHON MacChl.
. 3aKOH M3MEHEHHs KWHETUUECKOI SHEPriuH CUCTeMBL. PaboTa W MOIITHOCTB.

9. KoHcepBaTuBHbIE (IOTCHIMANBHbIE) U HEKOHCEpPBaTUBHBIE CHIIBL. [loTeHIManbHas 3Heprus. CBsI3b MEXAy MOTSHIHATBHON
SHEpruei u CUIou.

10. 3ak0H U3MEHEHHS U COXPAHEHUS MOJTHOW MEXaHNUECKOH YHEPTUU CHCTEMEI.

11. MoMeHT uMIynbca MaTepHaJbHONH TOYKH. MOMEHT MMITyJIbCa MEXaHHYEeCKOH cucTteMbl. MOMeHT cuisl. MomeHT
HMMIIyJIbCa U MOMEHT CHIIbI OTHOCHUTENILHO OCH.

12. 3ak0H U3MEHEHHS U COXPAHEHUSI MOMEHTA UMITYJIbCa MEXAHUYECKOI CUCTEMBI.

03 N



13. lleHTpanbHOE CTOJIKHOBEHHE ABYX YacTHL. AOCOJIOTHO ympyroe ¥ aOCOJIOTHO HEYNpyroe CTOJKHOBeHHE. CKOpoCTH
Y4aCTUI] 10CJIE CTOJKHOBEHUSI.

14. OcHOBHO} 3aKOH BPAalIaTE€NbHOTO JBUKEHUS TBEPAOTO T€Jla BOKPYT HETIOABUKHOM OCH.

15. Onpenenenue MomeHt unepuuu. Teopema LllTelinepa.

16. MoMeHT HHEPIIMK TOHKOTO CTEPKHS OTHOCHUTENIFHO OCH, TIEPICHINKYIIIPHON CTEPKHIO.

17. MOMEHT MHEPLMHU OJHOPOJHOTO AUCKA, OTHOCUTEIBHO OCH, IEPIEHANKYJISIPHON MJIOCKOCTU JUCKA U MPOXOIsLIel uepes
€ro LEHTP.

18. MOMEHT MHEPLUXH OJHOPOAHOIO 1apa, OTHOCUTENBHO OCH, IPOXOSAIIEH Yepe3 ero UEHTP.

19. Kunernueckasi 3Heprus BpalaTeJbHOTO IBUKEHUS TBEPIAOrO Tea.

20. UneanpHas xunkoctb. CTamOHApHOE TEUEHHE HICabHON XKUAKOCTH. YpaBHeHne bepuymmu. Bsskas xumkocts. Crutsl
BHYTPEHHET 0 TPEHUSI.

21. [Ipunnun otHocutenbHocth [ammnes. IlpeoOpazosanust ['ammiest. [IpUHIMI OTHOCHTENBHOCTH B PENSITUBUCTCKOW
Mexanuke. [IpeobpazoBanus JlopeHna A KOOpJUHAT U BPEMEHHU U UX CIEICTBHUS.

22. PensatuBuctckuii ummyiisc. [loHas sHeprust YacTuIpl. JJuHaMUYeCKre U CTATHCTHYCCKUE 3aKOHOMEPHOCTH B (DU3HUKE.

23. lebopmarisi TmPOJOTIBHOTO pPACTSDKEHUS (cxkarus) TBepAoro Tena. Hampsbkenwe. OTHOCHTENBHOE —VJHHCHUE.
Koappunnent ynpyroctn. Monyns FOnra. 3akon I'yka s pacTsokenus (cxxarus). Jledopmarys casura TBEpAOTo Tewa.

24. OnpenencHre KojcOaHWM B MEXaHHYECKOH cucTeme. [apMoOHMUYeckue KoineOaHWsa. YpaBHEHHE TapMOHHYECKHX
KosieOaHmi M ero pemreHue. [ eomerpruyeckas HHTEPIPETALUS TAPMOHNYECKUX KOJIeOaHui.

25. ®opmyIna CIIOKEHHS JBYX TApMOHHICCKUX KOJIeOaHHIA.

26. Ilpy>XUHHBIA 1 MaTEMaTUYECKUNA MasTHUKU.

27. ®duznyecKkuil MasTHUK.

28. YpaBHEeHHE 3aTyXalOIUX TApMOHUYECKUX KOJieOaHUH U ero penieHue. Y CIOBUE CYIECTBOBAHUS 3aTyXaloIUuX KoJeOaHu .
XapaKTEepUCTUKH 3aTyXaIONINX KONeOaHUI: 4acToTa, Mepuoi, KOdQQHUINEHT 3aTyXaHHs, JOrapuPMHISCKUN TEKPEeMEHT 3aTyXaHus,
JIOOPOTHOCT®.

29. YpaBHEHNE BBIHYX/ICHHBIX KOJIEOaHNH IO JeHCTBHEM TapMOHHYECKH M3MEHSIONICHCS BHEITHEH CHITBI U €TO PEIICHHE.

30. SIBnenue pe3oHaHca. Pe3onancHas gactoTa.

31. BonnoBbie aBmwxkenus. [Imockas cuHycouaanbHas BoiHa. berymme u crosauie BodHbL. YacToTa, ATMHA BOJIHBI, BOJTHOBOM
BEKTOP, (pa3oBast CKOPOCTb.

32. [Ipeamer TtepmonuHamMuKd. OCHOBHBIE TOHSATHS W OIpEAEICHUS TEPMOJMHAMUKH  (MaKpOCKOIMYECKas CHCTEMa,
BHYTPEHHUE U BHEIIHUE IapaMeTphl, COCTOSIHUE, PABHOBECHE, PABHOBECHBIE U HEPABHOBECHBIE COCTOSHUS, MIPOLIECC, PABHOBECHBIE U
HEpaBHOBECHBIC ITPOIIECCHI).

33. Obuiee Ha4YaI0 TepMOJMHAMHKH. [IOHATHE SMIMPHYECKOI TEMIIEpaTypHl.

34. OcHOBHBIE NOJIOKEHHSI KHHETHYECKOH TEOPUH HUICATbHOTO Ta3a. Y PaBHEHNE KHHETHUECKON TEOPHUH Ta30B I AaBICHUSL.

35. PactipenieneHue SHEPTUH MOJIEKYJ IO CTETICHSIM CBOOOIBI.

36. 3akoH MakcBeiIa 0 pacipeIeICHHH MOJIEKYJI HACATbHOTO T'a3a 0 CKOPOCTSIM M SHEPTUSIM TETIIOBOTO JBIKCHHS.

37. bapometrpmueckas popmyna. Pacnpenenerne bomsrmana.

38. BHyTpeHH:S JHEprus TepMOIMHAMHUYECKOoW cucTeMbl. IlepBoe Hawamo TtepMmommHamuku. Dopmyma ans pabOTHI
uaeagpHOTO ra3a. ['papudeckoe mpeacraBieHne paboOTH raza.

39. TennoeMKoCTh TEPMOIUHAMUYECKOIN CHCTEMBI. Y I€NbHAs U MOJIIpHAs TEIUIOEMKOCTH. TEeIIOEMKOCTh B H30XOPHUUECKOM
1 1300apUUECKOM IIPOLIECCcax U CBSI3b MKy HUMU. BHYTpeHHsIS SHEpTHs HJlealbHOTO Ta3a.

40. AnuabaTuveckuil PoIece U ero ypaBHeHue. PaboTta raza npu aquadaTHuecKoM mpoiiecce.

41. INonutponuuecKuii Mpolecc U ero ypaBHeHHUE.

42. VneanbHeli U peanbHBIM rassl. YpaBHeHuss MeHzeneeBa-Knanelipona u Ban-nep-Baanbca. BHyTpeHHss 3Heprus
peaspHOr o rasa.

43. Bropoe Ha49aj0 TEpPMOJUHAMHKH B Pa3IMIHBIX (JOPMYITHPOBKAX.

44. Obparumeie u HeoOpaTumble Tporecchl. [lorsarue sHTpormu. CBoiicTBa 3HTpormu. dopMyIupoBKa BTOPOTO Hadaja
TEPMOAMHAMHUKH C UCIIOJIb30BaHUEM MOHATHA SHTporuu. Teopema HepHcra.

45. DHTpONMs HACAIBHOIO Ta3a.

46. Ternoseie MamuHbl. KIT/] TenioBoit MaluHbL.

47. Huxn Kapno. KITJ] nukna Kapno. Teopema KapHo.

48. CtaTHCTHYECKUIN CMBICI SHTPOIIUH.

2 cemecTp

1. DnexTpuyeckue 3apsabpl M WX cBoicTBa. 3akoH Kysnona. HampsikeHHOCTh 37eKTpocTaTHdeckoro mosisd. [IpurHmmm
CYTIEpPIIO3UITUH dJIEKTPOCTATHUECKUX TIOJIEH.

2. Teopema [Maycca A 37€KTPOCTATHIECKOTO TIOJIS B BAKyyMe.

3. [Ipumenenne TeopeMsl ['aycca K pacueTy HEKOTOPBIX 3JIEKTPOCTATHYCCKUX ITOJICH B BAKYyME.

4. lupkynsuus BEKTOpa HANPSDKEHHOCTH —JJIEKTPOCTATUYECKOTO  ITOJIS. Teopema o nupkymsiuuu. [loTeHuuan
3JEKTpOCTaTUYeCKOro mosst. CBsi3b NOTEHLUANA U HAPSXKEHHOCTH.

5. Onextpuyeckuit aumnoinb. [lone aumosns.

6. Huanextpuku. [onspuzanus ausiexTpukos. Bektop nomspuzauuu. HanpsieHHOCTH NOJS B AUAJIEKTPUKE.

7. OnekTpudeckoe cMenienue. Teopema ["aycca s BEKTOpa dJIEKTPHIECKOTO CMETIECHHSI.

8. YcnoBus Ha rpaHUIIe pa3zena IBYX TUJICKTPUIECKUX CPel.

9. [IpOBOTHUKH B JIEKTPOCTATUICCKOM IIOJIE.

10. DnexTpuyeckast eMKOCTb YEJHHEHHOT'O IPOBOAHUKA. KoHAEHCATOPHI. DIEKTPOEMKOCTh KOHJIEHCATOpa.

11. DHeprus cucTeMsl 3apSI0B, YEAHHEHHOTO IPOBOAHNKA U KOHICHCATOPA. DHEPTHS JIEKTPOCTATHIECKOTO OIS,

12. DnexTpudeckuii TOK, CHJIa ¥ INIOTHOCTh TOKA.

13. 3akon Oma. CompoTHBICHHE IPOBOJHUKOB. PaboTa 1 MomrHOCTh. 3akoH Jxoynsa-JleHma.



14. CtopoHHME CHIIBL. DNEKTPOABILKYIIAs CUIa U HampspkeHue. 3akoH OMa Juid HEOJHOPOAHOTO y4acTKa LIEMHH.

15. IpaBuia Kupxroda ai1st pa3BeTBICHHBIX LETEH.

16. DnexTponpoBogHOCTs MeTa/oB. Hocurenu Toka B Metanmnax. HeqocTaTouHOCTE KaCCHUECKOM 2JIEKTPOHHOM TEOpUH.

17. DnexTpuueckuii TOK B BakyyMme. TepMOdJIEKTPOHHAS 3MUCCHSL.

18. Yposens depmu. DneMeHTH 30HHOW TEOPHUH KPUCTAJUIOB. 30HHAS CTPYKTypa SHEPreTHYECKOTO CIIEKTPa JIEKTPOHOB
TBEPZOTO Tela.

19. MarauTHOE TIONE W €r0 XapaKTepUCTHKH. MarautHas wuHAyKiusa. 3akoH buo-Capapa-Jlammaca. MarautHOe mmoie
IBIDKyIIErocs 3apsana. 3akoH Amrmepa. Crna Jloperma.

20. Teopema 0 HUPKYJISILUU BEKTOPAa MarHUTHON MHIYKIMH.

21. IloTok BekTOpa MarHMTHOW MHAYKIMU. Teopema ['aycca [yt BEKTOpa MArHUTHONM MHAYKLHH.

22. MarautHoe 1oJje COJIeHOUIa U TOPOUIa.

23. PaboTa 1o nepeMeneH1Io MPOBOIHNKA U KOHTYPa C TOKOM B MarHUTHOM IIOJIE.

24. DHeprus MarHUTHOTO TOJIS.

25. MarsuTtHoe 1oJje B BellecTse. SIBieHne HaMarHuuuBaHus. BekTop HaMarHH4eHHOCTH.

26. BexTop MarHUTHOM MHAYKINH B BEIIECTBE.

27. HanpspkeHHOCTh MAarHUTHOTO TOs.  MarHuTHash BOCHPUMMYHMBOCTE W MAarHUTHas IPOHUIAEMOCTh. Teopema o
LUPKYJLIIUY U1 BEKTOPa HANPSDKEHHOCTH MAarHUTHOTO TIOJIS.

28. YcnoBus st MAarHUTHOTO TI0JISI HA TPaHMUIIE pasjiesia ABYX MarHeTHKOB.

29. JluamMarHETHKY U TTapamMarHeTuku. GeppoMarHeTHKH U UX cBorcTBa. [Ipupona ¢peppoMaraeTusma.

30. SIBieHue 3JIeKTPOMAarHUTHOM MHAYKLIMHU. 3akoH Dapajiest U ero BHIBOJ U3 3aKOHA COXPaHEHMSI SHEPTUU.

31. UHayKTUBHOCTH KOHTYpa. SIBIeHHE CAMOMHTYKIIUU.

32. Toxu npu pa3sMBIKaHUH U 3aMBIKaHNU Ienu. B3anMHas naayknus. Teopema B3aMHOCTH.

33. BuxpeBoe anekTpudeckoe moJsie. Tok cMemeHus.

34. YpaBHeHus MakcBesuia sl 3JIeKTPOMarHUTHOTO TIOJIS.

35. KonebOaTenbHBIN KOHTYp. YpaBHEHHE KoJiebaHuUil B Ko1e0aTeIbHOM KOHTYPE U €T0 pPelICHHE.

36. BeiHyXIeHHBIE dJIeKTpUUecKre KojiebaHus B KoieOaTeIbHOM KOHTYpe. SIBIeHne pe3oHaHca.

37. IlepeMeHHBIH 3JIEKTPUUECKHI TOK. MOIITHOCTD, BhIIeTsIeMas B MU IEPEMEHHOTO ToKa. JleficTByIomre 3HaYeHHS TOKA U
HarpspKeHHsI.

38. DnexrpomaruuTHble BOJHBL JluddepeHunansHoe ypaBHEHHE 3JIEKTPOMArHUTHOW BOJIHBI M €ro pemeHue. Bekrop
[loitTunra.

3. Meroau4ecKkue MaTepHaJibl, ONpeae/soIue Npoueaypy 1 KpUTepHH OLleHMBaHUSA
c(hopMHPOBAHHOCTH KOMIIETEHIMH NP NPOBEACHUH IIPOMEKYTOYHOM aTTeCTALMU

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIIOJIHEHHIO TECTOBBIX 3a1aHUH

- OL[GHKa «OTJINYHO» BBICTABJIIACTCA 06yan0meMyc;1, CCJIM KOJIMYUCCTBO MNpPaBUIJIBHBIX OTBCTOB Ha
Bonpockl coctapisieT 100 — 90% ot oluiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OL[GHKa «XOPOII0» BBICTABIACTCA 06yqa10LueMyc;1, CCJIN KOJIMYCCTBO MMPABUIIBHBIX OTBCTOB HA BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aTaHHBIX BOTIPOCOB;

- OmeHka «yI0BJIETBOPHUTEIBHO» BBICTABISETCS OOYYaIOMIEMYCs, €CJIM KOJUYECTBO MPABHIBHBIX
OTBETOB Ha TeCcTOBbIE BONPOCHI —75—60 % oT 0b11ero o0bEma 3a1aHHBIX BOIIPOCOB;

- OneHka «HeyI0BJIETBOPUTEIBLHO» BBICTABIACTCS OOYYArOMIEMYCs, €CIM KOJHYECTBO MPABUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popmMupoBanusi OieHOK MO pe3yJabTATaM BbINOJHEHUS 3aIaHUM

«OTJIMYHO/32a4TEH0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTHIO 0€3 OIMOOK U HEIOYETOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOJIHEHHYIO IMOJTHOCTHIO, HO MPU HAIMYUU B HEHl He Oonee
OJTHOM HErpy0oi OITMOKK M OJTHOTO HeJoueTa, He O0JIee TpexX HET0UYETOB.

«Y10BJIETBOPHUTEILHO/3a4TEH0» — CTABUTCS 32 PadOTy, €ClTU 00YUaIONINIICS MPAaBUIHHO BBIMOIHIII HE
MeHee 2/3 Bceil paboThl WM JOMYCTHII He OoJiee OJTHON TpyOol OMMOKHM M IBYX HEIOYETOB, HE OoJjiee OJTHOU
rpy0oii u omgHON HerpyOoil omubOku, He Oojiee TpeX HerpyObIX OIMOOK, OJHOW HEerpyOoil OmMOKM U ABYX
HE/IOYETOB.

«HeynoBjieTBOpUTE/IbLHO/HE 3a4YTE€HO» — CTAaBUTCA 3a pabOTy, €CIM YHUCIO OMHOOK M HEIO0YETOB
MIPEBBICHIIO HOPMY JIJISl OLIEHKH «YyTOBJICTBOPUTEIBHOY WM NIPABUIIBHO BBITIOJTHEHO MeHee 2/3 Bceil paboThI.

Buowvl owubox:

- epybOvle OwuUbKU: He3HAHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUEe NPUeMO8 peuleHuUs 3a0ad;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE HOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUS.

- He2pyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONPeOeleHUl, HEPAYUOHAIbHBIL 8b1O0P X00A peuleHUs.



- Hedouemol: HepayuuoHalbHble NPUEMDBL 6bINOJIHEHUA 3a()aHu}z; omoebHble noepeutHocmu 6 qbopMszupoeke
6bl€0006,‘ H€6p€9iCHO€ BbINOAHEHUE 3A0AHUSL.

Kpurepun ¢popMupoBaHusi OLIEHOK 0 324eTy

«3auTeHo»» - OOYyYarOIIMIiCS TEMOHCTPUPYET 3HAHUE OCHOBHBIX PA3ACiOB MPOTPAMMBI M3y4aeMOTO
Kypca: ero 0a30BbIX MOHATHH M (PyHIaMEHTAJIbHBIX MPOOJeM; MPHOoOpea HEOOXOIUMbIE YMEHHUS M HaBBIKH,
OCBOMJI BOIIPOCHI MPAKTHYECKOTO MPUMEHEHUS MOMyYCHHBIX 3HAaHUN, HE JOMyCTWT (PaKTHUECKUX OUIMOOK MpH
OTBETE, JOCTATOYHO IIOCIENOBATEIHbHO M JIOTHYHO H3JIAraeT TEOPETHYCCKH MaTepHuall, IOIyCKas IUIIb
HC3HAYUTCIIbHBIC HAPYIICHU A MMOCICA0OBATCIILHOCTU U3JIOKCHUSA U HCKOTOPHIC HCTOYHOCTH.

«He 3a4TeHO»» - BBICTABIISICTCS B TOM CiIydae, Koraa oOyJaroIIuiicsi IEeMOHCTpUpPYeT (hparMeHTapHbIe
3HaHUS OCHOBHBIX pa3eyioB MPOTrpaMMbl M3y4aeMOIo Kypca: ero 0a30BbIX MOHATHH M (yHIaMEHTAIbHBIX
npooieM. Y 3K3aMeHyeMOoro cJ1abo BhIpaXkeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJTUTHYECKOMY MBIIIUICHUIO,
HUMCIOTCHA 3aTPYAHCHUS B U3JIOKCHUN MaTcpualia, OTCYTCTBYIOT H€O6XOI[I/IMI>IG YMCHUS U HABBIKU, JONYUICHBI
rpyObie OMMOKM W HE3HAHWE TCPMHHOJIOTHUH, OTKA3 OTBEYATh HA JIOMOJHUTEIHHBIE BOIPOCH], 3HAHUE KOTOPBIX
HGOGXO,Z[I/IMO AJI TIOJTYYCHU A MHOJ0KUTEIILHOU OLCHKHU

Kpurepun ¢popmMupoBanusi OeHOK MO IK3aMeEHY

«OT1amyHOo» (5 0anoB) — 00yyaroMUNCs JeMOHCTPUPYET 3HAHKUE BCEX Pa3/IesIOB U3y4yaeMOl AUCHUTIUINHBL,
CMOCOOCTBYIOIIMX OCBOEHUIO KOMITETCHIIMI: COjepKaHue 0a30BBIX MOHATHNA M (DyHIAMEHTAIBHBIX MPOOJIEeM;
YMEHHE H3J1araTh IPOrpaMMHBIA MaTepHall ¢ JEMOHCTpAIMEe KOHKPETHBIX MpuMepoB. CBOOOIHOE BIaJCHHE
MaTepuajoM JIOJKHO XapaKTepU30BaThCSl JIOTUYECKOW SICHOCTBIO M YETKUM BHJIEHHUEM IyTeW NpHUMEHEHUs
MOJTyYEHHBIX 3HAHUN B MPAKTUYECKOW NEATEIHHOCTH, YMEHHEM CBS3aTh MaTepual C JAPYTUMH OTPacisIMU
3HAHMUS.

«Xopomoy» (4 6amra) — oOyJaronUics TeMOHCTPUPYET 3HAHUSI BCEX Pa3/IesIOB U3yd4aeMOW JTUCIIUILINHEI,
CIIOCOOCTBYIOIIMX OCBOCHHIO KOMIIETEHIIMNA: cojepKaHue 0a30BBIX MOHATHH M (QyHIaMEHTAIbHBIX MpoOIeM;
npuoOpen HeoOXOAMMbIE YMEHHS W HaBBIKM, OCBOMJI BOIPOCHI MPAKTUYECKOTO MPUMEHEHHS TMOTYYEHHBIX
3HAHUN, HE JOMYCTWI (PaKTHUECKUX OMMOOK MPU OTBETE, TOCTATOYHO MOCIECIOBATEIILHO U JIOTUYHO H3J1aracT
TEOPEeTUYECKUIl MaTepual, AOMyCKas JIHIIb He3HAYUTeNIbHbIEe HAPYIIEHUS MOCIEA0BAaTEIbHOCTH U3JI0KEHUS U
HEKOTOpBhIE HETOYHOCTU. TakuM 00pa3oM JaHHAs OIEHKA BHICTABISETCS 3a MPABHIBHBIA, HO HEJOCTATOYHO
ITOJTHBIA OTBET.

«Y10BJIeETBOPUTEIBHO» (3 Oamra) — oOy4aromuiicss JEMOHCTPHPYET 3HAHUE OCHOBHBIX Pa3/IelioB
IPOrpaMMbl, CHOCOOCTBYIOIIMX OCBOCHHMIO KOMIIETEHIIMI: ero 0a30BbIX MHOHATUH U (PYyHIAMEHTAJIbHBIX
npoOiieM. OfHAKO 3HAHWE OCHOBHBIX MPOOJIEM Kypca HE MOJAKPEIUIIIOTCS KOHKPETHBIMU MPAKTHYECKUMU
npUMepaMH, HE MOJHOCTBbIO PACKpbITa CYLUIHOCTh BOIPOCOB, OTBET HENOCTATOYHO JIOTUYEH M HE Bcerma
[OCJIEI0BATEINIEH, IOMYIIEHbI OITMOKH U HETOYHOCTH.

«HeynoBaersopureabHo» (0 0amioB) — BBICTABIAECTCS B TOM Cilydae, KoTaa OOyYarOIIHACs
JIEMOHCTPHUPYET (parMeHTapHbIC 3HAHHS OCHOBHBIX Pa3leliOB MPOTPAMMBI MPEAHA3HAYCHHBIX ISl OCBOCHHUS
KOMITETEHIIMH M3y4aeMoro Kypca: ero 0a3oBBIX MOHATUH W (QyHAAMEHTAJIbHBIX MpoOieM. Y 3K3aMeHYeMOTo
ci1abo BBIpaKEHA CIOCOOHOCTh K CaMOCTOSTEIbHOMY aHATHTHYECKOMY MBIIUICHUIO, UMEIOTCS 3aTPYJIHCHUS B
U3JI0KEHUH MaTepuaa, OTCYTCTBYIOT HE0OXOJMMbIe YMEHUS U HAaBBIKH, JJOMYIIEHbI IpyOble OMNOKY 1 HE3HAHNE
TEPMHUHOJIOTHH, OTKAa3 OTBEUATh HA JIOMOJIHUTEIBHBIE BOMPOCH], 3HAHUE KOTOPHIX HEOOXOTUMO IS MOTy4CHUS
MOJIOKUTEIILHOM OIIEHKU.
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	2. Небольшое тело (материальную точку) бросили под углом   к горизонту с начальной скоростью 20 м/cЧерез какое время тело достигнет высшей точки? Принять g=10 м/с2
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	7. Небольшое тело (материальную точку) массой 2 кг, находящуюся на некоторой высоте над поверхностью земли и имеющую  потенциальную энергию равную 400 Дж, отпустили, так что через некоторое время оно упало на землю.  Чему равна скорость этого тела в момент падения на землю? Сопротивлением воздуха пренебречь.
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	10. В двух одинаковых баллонах находится кислород под одинаковым давлением p и одной и той же температурой T.  После того, как газ из первого баллона полностью перекачали  во второй баллон и  после этого повысили температуру в 1,5  раза,  давление во втором баллоне стало равным … 
	1. Колебательный контур с пренебрежимо малым сопротивлением имеет электроемкость С = 25 мкФ, индуктивность L = 0,01 Гн. Максимальная сила тока в контуре 0,1 А.  Максимальное напряжение на катушке равно
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	3. Резонансная частота вынуждающей гармонической ЭДС в колебательном контуре, при которой амплитуда силы тока максимальна, равна 𝜔рез=200с-1. Чему равна индуктивность катушки в колебательном контуре, если емкость конденсатора равна ?
	4. Поток вектора электрической индукции (электрического смещения) через сферическую поверхность, охватывающую точечные заряды  = 2 нКл,  = 3 нКл,  = – 2 нКл, равен
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