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OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepHaibl, ONPECISIONINe IPOLUeaypPY U KPUTEPHH OLIEHUBaHHUS C(OPMHPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMC)KyTO‘-IHOﬁ aTTCCTAllUN— OLICHUBAHHUC IMPOMCIKYTOUHBIX U OKOHYATCIIbHBIX PC3YJIILTATOB

JUACIUIUINHE,

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

IUIAHUPYEMBIX  Pe3yJIbTaToOB

OCBOCHU

®opmbl ipomexyTouHoit arrecranuu: sauem (1 cemecmp — ounoe obyuenue), sxzamen (2 cemecmp-

ouHoe obyueHue).

[Tepeuens koMIeTeHIINA, POPMUPYEMBIX B IIPOIIECCE OCBOCHHUS TUCIIUTUTHHBI

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

Kon WHANKATOpa JOCTHKEHUSA KOMIIETCHIINN

OIIK-1 Cnoco0eH cTaBUTh U pemiaTh
HHXXCHEPHBIC U HAYYHO-TCXHUUCCKUEC
3amaud B cepe cBoei
npodecCHOHATBHON CITEIBHOCTU U
HOBBIX MCKANCHUIIIIMHAPHBIX
HaHpaBJ’ICHI/Iﬁ C UCIIOJb30BAaHUECM
€CTCCTBCHHOHAYYHBIX, MATCMAaTUICCKUX U
TEXHOJIOTHYECKHUX MOJIeTIeh

OIIK-1.2 ITpumeHseT OCHOBHBIEC IOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK IS

peLIeHus IPEAMETHO-NIPO(PUITBHBIX 3a/1a9

OIIK-1.3. IIpuMeHseT ecTeCTBEHHOHAYYHbIE METO/IbI TEOPETUUECKOTO U
9KCTIEPUMEHTAILHOTO UCCIIEIOBAaHNS OOBEKTOB, IPOLIECCOB, SBICHUH, TPOBOANT
9KCTIEPUMEHTHI 110 33JJaHHON METOANKE W aHAIN3UPYET PE3YIIbTaTh

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

KOZ[ 1 HAUMCHOBAHUC WHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

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

O1neHOYHEIS
MaTepHalbl
(cemectp 1,2; kype 1)

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

OOyuarommiics 3HaeT:

OCHOBHBIE IIOHSATHA M 3aKOHBI KJIACCHYECKOH U
COBPEMEHHOW (PM3UKH U UX POJb B PEIICHUH MPEAMETHO-
npoQHIBHBIX 33184

Tectsr m. 2.1.1, 1.
2.1.2

OO0yyarommiics ymeerT:
UCII0JIb30BaTh OCHOBHBIC MOHSTUS U 3aKOHBI (DU3UKHU JIJIS
peIIeHHsI TPEAMETHO-MTPOGMIBHBIX 33124

Bagaum 1m. 2.2.1, m.
2.2.2

OOyyaronuiics BrajeeT:

HaBbIKaMH1 TPUMCHEHUSA OCHOBHBIX MOHATHH U 3aKOHOB
KJIACCHYECKON M COBPEMEHHOI (GHM3MKH AN peIIeHUs
TIPEAMETHO-NIPO(MIIBHBIX 33/1a4

Baganus 0. 2.3.1, m.
2.3.2

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYIHbIE METOJIBI
TEOPETHYECKOTO W 3KCIEPUMEHTAIBHOTO
UCCIe/IOBaHUs  OOBEKTOB,  IIPOILIECCOB,
SBJICHUH, TIPOBOJUT SKCIEPHUMEHTHI IIO
33JaHHOM METOIMKE W  aHAJIU3UpYeT
pe3yNbTaThl

OOyuarommiics 3HaeT:

Tectsr m. 2.1.3, 1.

METOJIbl  TEOPETHYECKOro M  9dKCclepuMeHTanbHoro | 2.1.4
UCcCIeIoBaHus (PHU3NYECKUX OOBEKTOB, IPOLIECCOB M

SBJICHHH, METOAWKY MpOBEICHHA U  00pabOTKH

pe3yabTaToB (PM3MYECKOr0 IKCISPUMEHTa

OOyuarommiicss yMeeT: Tectsr m. 2.2.3, 1.
MIPUMEHSTh METOIBI TEOPETUIECKOTO u|224
9KCIIEPUMEHTAILHOTO  HMCCIIEAOBaHUS  (DU3MUECKHUX

O0OBEKTOB, TPOLECCOB W  SIBJICHUH, IPOBOAUTH

(u3nyecKkre 3KCIEPUMEHTHI 10 33IaHHOW MEeTOAMKe U
00pabaTpIBaTh UX PE3yNIbTATHI

OO0yyJaromuiics BlajeeT:

HaBBIKaMW TPUMCHCHUA MCTOJ0OB TCOPETUYECCKOIO0 U
OKCIICPUMEHTAJILHOTO HUCCIICA0OBAHUS (1)H3PI‘{GCKI/IX
00BEKTOB, IPOIIECCOB U SIBIICHUI, HABBIKAMH ITPOBEACHUS
(U3MYeCKUX DKCIEPUMEHTOB IO 3aJJaHHOW METOJUKE U
HaBBIKAMHU 00pa0OTKHU HX PE3yJIbTATOB

Baganus 1m.2.3.3, 1
2.34

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

1) oTBeT Ha OUIIET, COCTOSIIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUII;
2) BeimonHenue 3ananuii B DMMOC yHuBepcuTera.

[TpomexyTouHas arTecTanus (3a4eT) MPOBOJUTCS B OJHON U3 CIEAYIOIUX (HopM:

1) cobecenoBanue;

2) BeimonHenue 3ananuii B OMOC yHuBepcurera.



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

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

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2 TIpummenser ocHOBHEIe | OOydJarOUIHiicCs 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IOHSTHUS U 3aKOHBI KIIACCHYECKOH M COBPEMEHHON (DU3MKH U MX POJIb B PELICHHI
HayK Ul pemieHus HPEeIMETHO- | MpeIMeTHO-TPOQMIBHBIX 33134

poGUIBHBIX 32724

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaipHBIM yCKOpEHHEM MaTepHaIbHOI TOUYKH HAa3BIBACTCA

a) COCTaBIISIOIIAs BEKTOPA YCKOPEHHMS, HalpaBJIeHHas [0 KaCaTENbHOM K TPACKTOPHH MaTEPHAIBbHOM TOUKH

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

C) mpoM3BeJEHUE MOIYJISA BEKTOpA YCKOPEHHS Ha BEKTOP HOPMAJIH K TPAEKTOPHH MaTEPHAIbHOU TOUKH

d) cocraBsroIas BEKTOpA YCKOPEHHs, HAMPABJIECHHAs BJIOJb MPSIMOH, MEPHEHAMKYISAPHON KacaTelbHOW K TPaeKTOPUHU
MaTepuaibHON TOYKU

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PaluyC-BEKTOP MAaTEPUAILHON TOYKH

2. BekTopoMm yriioBoro nepeMelieHus MaTepraIbHON TOUKH IIPH €€ BpallleHMH OTHOCUTEIIHHO OCH Ha3bIBACTCS
a) yrom, Ha KOTOPBI MOBEPHYIACH TOUKA, YMHOKEHHBIN Ha €TUHAYHBINA BEKTOP, HAMIPABICHHBIH B CTOPOHY [BIKCHHS TOUKH
b) mnpousBenenune yria moBopoTa MaTepHAIBHOM TOUKH Ha SIMHHYHBINA BEKTOP, 3a/Iaf0IIeH HAPABICHHE OCH BPAICHHUSI
C) JUIMHA YT OKPYXKHOCTH, 10 KOTOPO# MePEeMECTHIACH TOUKa
d) yron mexmy pamuyc-BEeKTOpaMH HAYAILHOTO M KOHEYHOTO MOJNOKEHHS TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePUAIbHOM TOUYKU

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

a) JIro0oe Teao MOKOMTCS WIIH JBHYKETCS MPSIMOJIMHEWHO, €CJIH HA HETO HE JAEHCTBYIOT HUKAKHME CHIIBI MU JAEHCTBUE BCEX
CHJI CKOMITEHCHPOBAHO

b) HW3menenue ummyibca Tena paBHO PABHOACHCTBYIOIIEH BCEX CHII, ICUCTBYIONIMX HA HETO

C) B uHepumanbHO cucTeMe OTCYeTa MPOM3BEICHHUE MACChl Tela HA YCKOPEHUE €ro MOCTYMATEeIbHOrO JABUKEHHS PABHO
CyMMe BCEX CHJI, ISHCTBYIOIINX HA TEJIO

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

e) B mo0oii cucteme oTcueTa cyMMa BeeX CHII JICUCTBYIONIMX HA TEJO, PABHA MMPOM3BECHUIO €0 MACChI HA €r0 YCKOPEHHe

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AeHCTBYOLIAS HA TEIO

C) Macca Teja, BRIpaKeHHast B €IUHUALAX CHIIbI (KHJIOIPaMM-CHIIa)

d) cua, qelicTBYIOIAS HA TENO, BRIPAKEHHAS B €IMHHUIAX MAacChl, KOTOPYIO U3MEPSIOT B MPOLIECCE B3BEIIMBAHUS Tea Ha
Becax

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

5. MOMEHTOM UMITyJIbCa MaTEePHUATbHOW TOYKH HA3hIBACTCS
a) CKaIsIpHOE MPOW3BEICHUE PAIyC-BEKTOPa MATEPHUATIbHON TOUYKU Ha €€ BEKTOP UMITYIIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHATBLHOM TOUKH HA €€ BEKTOP UMITYIIbCA
C) TPOM3BEACHHE UMITYJIHCA MATCPHAILHOW TOUYKH, Ha TUICYO CHITBI, ACHCTBYIONICH HA TOUKY
d) wMmyIbC MaTepUATbHOW TOYKY B JJAHHBIH MOMEHT BpEMEHH
€) TNpOM3BEACHHE MACCHl MAaTEPHATBLHOM TOUKH Ha KBAJIPAT €€ PACCTOSHUS 0 OCH BPAILCHUS

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

! TlpuBogaTcs THHOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NpEJHA3HAYEHHBIE JUIS IIPOBEJCHHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B ITOCTATOYHOM JUIsl MIPOBEJCHUS OIICHOYHBIX MPOLEAYpP KOJIHYECTBE BapHaHTOB. OLEHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHIE COACPKAHNS OIIEHOYHBIX CPEICTB CPEIN 0O0YJAIONINXC S YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




c)
d)

€)

a)
b)
c)
d)

€)

a)

b)
c)
d)
€)

a)
b)
c)
d)

€)

B PE3KOM YBEJIMYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHOJIVIKEHUH 4acTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
CBOOO/HBIX KoJIeOaHMi

B PE3KOM YMEHbBIICHUH 3aTyXaHMs KOJIeOaHWH NpH NPHOIMKEHUH 4YacTOThl BHEIIHEH CHWIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTyXaIOUIMX KOJIeOaHUH

B TIPEKpAIleHNH KoJieOaHU NP NPUOIMKEHNH YaCTOTHI BHEIITHEH CHIIBI K 4acTOTe CBOOOTHBIX KOJIeOaHuiH

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

OECKOHEYHO Majloe H3MEHEHHE KOTOPOil B 0OpaTHMBIX IPOLeccaX PaBHO OTHOLICHHIO OECKOHEYHO Majloro KOJIMYECTBa
TeIUIa, NepeaaHHOT0 CUCTEME K TEMIIEpaType CHCTEMBI

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

M3MEHEHHE KOTOPOH B JIFOOBIX MPOIIECCaX PaBHO OTHOLIEHHIO KOJMYECTBA TEIUIa, IEPEAaHHOr0 CUCTEME K TeMIlepaType
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCaX PABHO IPOU3BEICHHUIO OECKOHEYHO MAJIOT0 KOJIMYECTBA
TeIlIa, IePEeAaHHOro CUCTEME U TEMIIEpaTypbl CUCTEMBI

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

2.1.2 TIpuMepsI TeCTOBBIX 3aJaHUIL. 2ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATHYECKOTO MOs?

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

Pabora mo mepeMerieHuo eTMHIYHOTO TTOJIOKUATENFHOTO 3apsiia U3 JAHHOW TOYKH IPOCTPAHCTBAa B OECKOHEYHOCTh
[oTeHnmanpHast SHEPTHUS TPOU3BOIBHOTO 3apsia, TOMEIIEHHOTO B TAaHHYIO TOYKY IPOCTPAHCTBA

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

2. KoHzaeHcaTopoM Ha3bIBACTCS

JB€ IUIOCKMX IUIACTHHBL, pa3J€lCHHBIX CIOEM JHUAIEKTPHKAa C OTIHYHOM OT EJWHHIBI JUIIEKTPHUYECKOU
MPOHULAEMOCTBIO

mr000€ YCTPOHCTBO, KOTOPOE CIIOCOOHO HAKAIUIUBATH SJIEKTPUIESCKUE 3aPsIbl

JIBa U30JIMPOBAHHBIX APYT OT Apyra KOHLIEHTPUUECKUX LWINHIPA

CUCTEMA, COCTOALIASL U3 IBYX U30JMPOBAaHHBIX APYT OT APYyra IPOBOJHUKOB

10001 IPOBOAHUK, €CIIU OH 001aaeT 3IEKTPUIECKON EMKOCTBIO

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

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

IToTox BexTOpa HANPSHKEHHOCTH 3JIEKTPHUYECKOTO IOJIS 4Yepe3 IMPOU3BONIBHYIO TOBEPXHOCTh PaBEH anreOpandecKoi
CyMMe 3aps/10B, HAXOSIIUXCS Ha STOH MOBEPXHOCTH, I€JIC€HHON Ha ANEKTPUUYECKYIO OCTOSHHYIO

IToTox BeKTOpa HANPSHKEHHOCTH MIEKTPUYECKOT0 OIS Yepe3 MPOU3BOIIbHYIO 3aMKHYTYIO TOBEPXHOCTh PaBHA HYIIO
LlupKysIsiiusi BEKTOpa HANPSHKEHHOCTH AJIEKTPUUECKOTO T0JIs 110 JII0OOMY 3aMKHYTOMY KOHTYPY PaBHa IOTOKY BEKTOpa
HaNpsKEHHOCTH 3JIEKTPHUYECKOTO MO Yepe3 IPOU3BOIBHYIO IIOBEPXHOCTD, OMUPAIOIIYIOCS Ha 3TOT KOHTYP

[ToTox BekTOpa HAMPSHKEHHOCTH AJIEKTPHUYSCKOTO TOJNS dYepe3 INPOU3BONBHYI0 3aMKHYTYIO ITOBEPXHOCTH pPaBEH
anreOpanvdecKkoi cymMMe 3apsiIOB BHYTPH STOH TOBEPXHOCTH, JCICHHON Ha ANEKTPHUYECKYIO TOCTOSHHYIO

4. Cohopmynupyiite nepBoe npasmwio Kupxroda

AnrebOpanyeckas CymMma TOKOB B JIF0OOM KOHTYpE IIE€ITU paBHA HYJIIO

AnreOpandeckasi CcyMMa TOKOB B JIFOOOM y3JI€ IIeITH paBHa HYJIIIO

Anrebpardeckas cymma 3/1C B KaKIOM KOHTYPE paBHA HYITIO

Anrebparmdeckas cymma J/IC B KakJOM KOHTYpe paBHa anreOpanmdeckodl cyMMe IpOW3BEACHUI CHIBI TOKa Ha
COIIPOTHUBJICHHUE BCEX yYACTKOB KOHTYpa

AnreOpandeckasi cyMMa I1aIeHHH HAIpsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHa HYJIO

5. BekTOpoM MarHMTHOM WHIYKIIMH Ha3bIBAETCS

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

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

BEKTOpHas (pM3MUECKasi BEJIMYMNHA, MOIYJIb KOTOPOH PaBEH OTHOIIEHUIO MHHHMAIBHOTO MEXaHMYECKOTO MOMEHTa CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIIEHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOIYIb KOTOPOH PaBeH OTHOIIEHHIO MUHMMAJIHFHOTO MEXaHHYECKOTO MOMEHTA CHII,
JICHCTBYIOIMX Ha PaMKy C TOKOM, NOMEIIEHHYIO B OJHOPOAHOE IOJ€e, K NMPOU3BEJEHUIO CHIBl TOKA B paMKe Ha €€
HepuMeTp

BEKTOpHas (hpu3nUecKas BEIMUMHA, MOYJIb KOTOPOH paBeH cuile, JeUCTBYIOIIECH Ha € AMHUYHBIN TIOJIOKUTEIBHBIHN 3aps,
HaXOSILIUNCS B MATHUTHOM I10J1€

6. SIenenue CaMOMHIYKIHWHU COCTOUT B!




a) BosHukHOBeHMH DJIC MHAYKUUM B MPOBOMAIICM 3aMKHYTOM KOHTYpE MPH H3MEHCHHHM MAarHUTHOrO MOTOKa 4epes
MPOU3BOJIbHYIO IOBEPXHOCTb, ONUPAIOLIYIOCS Ha JaHHBIH KOHTYp

b) BosuukHOBeHMH DJIC MHIYKUIMM B MPOBOMALIEM 3aMKHYTOM KOHTYpE NPH M3MEHEHHH TOKa, MMPOTEKAIOIIEro depes
JIaHHBIA KOHTYP

€) BosuukHOBeHHH DJIC MHIYKIMH B IPOBOAAIICM KOHTYPE TPH 3aMBIKAHUH HITH Pa3MBIKAHHU JAHHOTO KOHTYpa

d) BO3HMKHOBEHHH TOKa B IIPOBO/IIEM 3aMKHYTOM KOHTYPE IIPH W3MEHEHNH MAarHUTHOTO ITOTOKA Yepe3 JaHHBIA KOHTYD

€) BO3HMKHOBEHHH TOKa B IIPOBOJSIIEM 3aMKHYTOM KOHTYPE MPH M3MCHCHHH MAarHHTHOTO IIOTOKA Yepe3 MPOU3BOJIBHYIO
MIOBEPXHOCTb, OITMPAIONIYIOCS Ha JaHHBIN KOHTYP

7. OddexTrBHOE 3HaUEHUE CHIIBI IEPEMEHHOT0 TOKA OIpEeesIeTcs KakK

a) BeJMYMHA TaKOrO MOCTOSHHOTO TOKA, KOTOPHIA 3a BpeMsi, paBHOE OJHOMY IIEPHOIY IIEPEMEHHOTO TOKa, MPOU3BEAET
TaKyIo ke paboTy, 4TO H paccMaTPUBACMBIN MTEPEMEHHBIH TOK;

b) BenmumHA TaKOrO MOCTOSHHOIO TOKA, KOTOPBIN MEPEHOCHTH YePE3 MOMEPEYHOE CEUCHHE MPOBOAHMUKA TaKOM JKE 3apsim,
KaK 1 IEPEMEHHBIHN TOK;

C) BeJMYMHA TOH YaCTH MEPEMEHHOTO TOKA B LEH, SHEPTHsl KOTOPOH MEPEXOAUT B TEIUIO, BEIACISIEMOE B LICTIH

d) BenMYMHA AMIUTHTYABI IEPEMEHHOTO TOKA;

e) BEJIMYMHA aMIUTUTY bl IEPEMEHHOTO TOKa, YMHOXCHHAA Ha\/f.

OIIK-1.3. Ilpumenser OOyyaromuiicst 3HaeT:

€CTCCTBCHHOHAYYHBIC METOAbI METOABI TCOPCTUYECKOI'0 M IKCIICPUMEHTAJIBHOTO HUCCICIAOBAHUA (1)I/I3I/I‘IGCKI/IX O6’beKTOB,
TEOPETHYECKOTO U MIPOLIECCOB U SIBJICHWI, METOIMKY MPOBEICHUS W 0OpabOTKH PEe3ysbTaTOB (PH3MIECKOTO
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTA

HCCIICIOBaHUS O0BEKTOB,
MPOIIECCOB, SBJICHUH, POBOIUT
SKCIICPUMEHTHI 10 3aJaHHOU
METOAMKE U aHAIH3UPYET
pe3yIbpTaThl

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOEC YCKOPCHHE MaTepUAIbHOW TOUKH OMPEACsieTCs: POopMYyIIoi
v(t+At)-v(t) V(t+At)-v(t) 3) = lim V(t+At)+v(t) 4) a-= lim

o d- r(t+At)—-r(t) F
) B At At—0 At At—0 At

1) a@=lim 5) a=—
m

At—0 At

2. Kakas ¢gopmyna BeIpakaeT pabOTy IpH ABIKCHHH MAaTEPHATBHOIN TOYKH IO MPOU3BOIBHON TPAEKTOPUHU M3 MOJOXKEHUSA 1 B
MoJioxeHue 2?

2 2
) A =[F-07 2 a,—F.(n,-v) 8 A =[F-dr 4) a,—F.r, 5 A,—Fs,cosa
1 1

3. MomeHT HWHEPpUUU ITPOU3BOJIBHOI'O T€JIa OTHOCUTCIBHO HeHO,I[BH)KHOﬁ OCH BpAIICHUS OIIPEACIISICTCA (bOpMyJ'IOfI

N N
Dy=Ymr, 2)3=mr® 3 JI=Mr 4) 3-3,+ma> 5)3=>mr?
i=1 i=1

4, Yxaxure (bOpMyJ'Iy JJIs MOMCHTA MHEPIIUKU TOHKOT'O OAHOPOJAHOI'O CTCPIKHA MACChlm U JJIMHBI I OTHOCHUTCJIIbHO
HETOABUKHOM OCH BpalllEHUs], IPOXOAIIEH Yepe3 CepeIuHy CTEPKHS.

1 1 1 1 2
DI=m® 2J="ml* 3HJ="m* 4)J=—ml’ 5 J="ml?
2 3 4 12 5

5. Vkaxwure dpopmyny mans KI1J] TermioBoit MammmHb
1) ,7:T1_T2 2) = Avoremn  3) ,7:& 4) U:Ql_Qz 5) 5= Q

Tl A3ampaw QZ Ql Ql - QZ

6. Ykaxute popmyiy i pacnpeenenus bonbimana.

EKMH+U V
1) n=n,ep( - 5|2 n=nep| - 3 n=n0e>@[—§n]4> n=nep-72]5) n:noexp[—uj

T KT

2.1.4. IlpuMepbI TECTOBBIX 3aJaHUii. 2ceMecTp




1. BLI6epI/ITe (bOpMyﬂy JUT1 HAIPAKEHHOCTH JBJICKTPUYCECKOr'o IMOJIsA, CO34aBacMOro paBHOMEPHO 3ap§l)KeHH01>i IINIOCKOCTBIO B

BaKyyMe.
De=2 DE=-2 Pe-_9_ He=_9_ -7
& 2¢, 47, r Are, 2¢,

2. 3axon buo - CaBapa — Jlamaca mMmeeT BHI

2

ldixr g 5_

iN

0
T r

) B=£e A0V gy gg_ M 1Txdl gy gt QVXD gy 45 Mo

Az r dr r Ar r Az r

3

IN

3. Kakast u3 popMyJ1 MPaBHIBHO OTPAKACT CBSI3b MEIKIY HANPSHKEHHOCTHIO NIEKTPUICSCKOTO OIS M IOTCHI[UATIOM 3JIEKTPHYECKOTO
moJist?

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

4. 3akoH AMnepa B 00ILIEM BHJIE UMEET BUJL
1)dF=1dixB 2)dF=11xdB 3)F=I11xB 4)F=I11-B 5) F=I1Bcosa

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

1) {B-ds=q 2 fH-ds=0 3)§E-df=04)lf|=ﬂ£—5 5) & [E-ds

0

2
6. Ecmn w, = 1 R

1 .
y =—F—= U@=,|————, T0 popMy1a [l 3aTyXaloUKUX KoneOaHuil B CUJIbl TOKA B KOJICOATEIbHOM KOHTYpe
vLC LC 4L

HMeEET BU]L
1= Ioem(—z—itjcos(a)ot+a) 2) I = Ioemi—z—itjcos(a)ua) 3) I =1, coslmt+a)

4) 1 =1, codwt+a) 5)1=1,cos(wt)

7. Ilepuon 3aTyxarouux KojieOaHui B KoJieOaTeIbHOM KOHTYpPE paBeH

1 1 1 1
1 R 1 R 1 RY): 1 R L R
) T=2d] —+- | 2) T=2d] =~ | 3)T=2d] =+~ | @T=2e] — | 5)7o0d L
) ”(Lc 4L2J ) ”[Lc 4sz ) ﬂ(LC 4sz ) ”(LC 4LZJ )T Zﬂ[LC+4L2j

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

ITpoBepsieMblii 00pa30BaTENbHBINA PE3yNIbTaT:

Ko u HaumeHoBaHme OO6pa3oBarenbHbIN pe3yabTaT
WHIUKATOPa TOCTHKESHUS
KOMITETEHITUH

OIIK-1.2 ITpumensier ocHOBHBIe | OOy4JaroImuiics yMmeer:

IIOHATHUS U 3aKOHBI HUCIIOJIB30BAaTh OCHOBHBIC IIOHATHUA U 3aKOHBI (1)I/ISI/IKI/I JJIA pEHICHUSA HpeI[MeTHO-HpO(bI/IHI)HI)IX
€CTCCTBCHHBIX HAYK JJIA 3aJ1a4

pelieHus npeaMeTHO-
npoIIBHBIX 33124

2.2.1 Ilpumepsl 3aga4. 1 cemecTp

1. MoromukiucT 3a nepBble 5 MUH Ipoexall 3 KM, 3a mocienyiomue 8 MUH — 9,6 KM U 3a mociegaue 6 MUH — 5,4 KM.
OmnpenennuTts CKOPOCTh ABIDKEHUSI MOTOLIMKIIMCTA Ha KKIOM M3 TPEX yJacTKOB IyTH; CPEIHIOI0 CKOPOCTH 3a BCE BpEeMs
JIBIDKEHISL.

2. [lBa moesja UIyT HABCTpEYy JAPYT APYrY CO CKOPOCTAMH Vi = 36 kM/4 U vz = 54 km/4. [laccaxxup B mepBoM moesje
3aMeYaeT, YTO BTOPOH 1Moe3/1 MPOXOIUT MUMO HEero B TedeHue BpeMeHH t = 6 ¢. Kakosa qymHa BTOporo moesna?

3. Touka ABMXKETCA 10 OKPYKHOCTH paguycoM 20 CM C MOCTOSHHBIM TaHTEHIMAJILHBLIM yckopeHdueM 5 m/c?. Uepes kakoe
BpeMsI [TocyIe Hadaa ABIDKEHISI HOpMaJIbHOE YCKOPEHHE TOYKH Oy/IeT paBHO TaHT€HIIHAIbLHOMY?

4. Ha HaxJIOHHOH IUIOCKOCTH JUIMHOM 13 M M BeICOTOH 5 M JIeXHUT rpy3 Maccor 26 kr. Koaddumuenr tpenns pasen 0,5.
Kakyro cuity Hajo NMPUIIOKHUTH K TPy3y BJOJb 3TOW IUIOCKOCTH, YTOOBI BTAIIUTh Ipy3? UTOOBI cTammre rpy3 ¢ 3TOi
IUIOCKOCTHU?

5. Tloes3n maccoii 500 T ABMKETCS paBHO3aMEUICHHO MIPU TOPMOXEHHH, IIPH ATOM €ro CKOPOCTh yMEHbBLIAETCS B TeUEeHHUE |
MUH OT 40 1o 28 km/4. HaiiT cuiry TOpMOXKEHHUsL.




10.

11.

Teno CKONB3UT O HAKIOHHON MIOCKOCTH cOcTaBisomell ¢ ropusontom yron 45°. Ilpoiins paccrosauue 36,4 cM Testo
npuodpereT ckopocTh 2 M/c. UeMy paBeH K03((GHULUHEHT TPEHUS Tea O MIOCKOCTh?

Opyaue, *KEeCTKO 3aKpeIICHHOE Ha JKEeJIC3HOAOPOXKHOM Iuardopme, MPOU3BOIAMUT BBICTPEN BIOJb IOJIOTHA XKEJIE3HOU
noporu nox yriom o = 30° k simHuM ropuzonTta. OnpenenuTs CKOpoCTh U OTKaTa IIaTGOPMBIL, €CIIM CHapsIL BBUIETAET CO
ckopocThio U1 = 480 m/c. Macca miathopMBbl ¢ OpyAreM u CHapsaaMu my = 18 T, Macca cHapsaa mi = 60 Kr.

[ap maccoit m1 = 3 Kr JBMIKETCS CO CKOPOCTBIO Vi = 2 M/C M CTAJIKMBAETCS C MOKOSIIMMCS [IapOM Maccod mz = 5 Kr.
Kakas pabora Oymer coBepiueHa mpu JgedopManuu miapoB? Ypap cyurtath aOCOJNIOTHO HEYNPYIUM, NPSIMBIM,
LEHTPATBHBIM.

CrepsxeHb BpalllaeTcs BOKPYT OCH, HPOXO/sLIei uepes ero cepeiuty, coraacHo ypapHeHuro ¢ = At+Bt?, rae A = 2 pan/c,

B = 0,2 pan/c®. Onpezenurs Bpallaromuil MOMEHT M, JeiicTByromuii Ha cTepkeHb Yepes BpeMs t = 2 ¢ mocie Hauajia

BpAILICHHS, €CJId MOMEHT MHepLuH cTepxkHs J = 0,048 kr-m2,
1

Ha kpato mnatdopMsl B BHIE I¥CKa, BPAIIAIOIICHCS 1T0 WHEPIIMH BOKPYT BEPTHKAIBHONW OCH € 9aCTOTOH ni = 8 MUH
cTouT yenoBek Maccoit my = 70 xr. Korma genmoBek meperien B HEHTp IUIaT(OPMBI, OHA CTajla BPaIlaThCs ¢ YaCTOTON Ny =
10 mun L. Onpenennts Maccy m, iaTpopMbl. MOMEHT MHEPILIMM YENOBEKA PACCUMTHIBATH KAK JUIS MATEPHATBHON TOUKH.
Touka coBeplIaeT TapMOHUYEcKHe Koaebanus X = A sinmt, rae A = 5 cm, ® = 2 ¢’\. B MOMEHT BpeMeHH, KOIria TOUKa
obnamana moreHManbHOM sHeprueit 0,7 M/, Ha Hee AelicTBOBaia Bo3Bpararomas ciuia B 5 MmH. Hafitu 3ToT MOMEHT
BPEMEHH.

2.2.2 Tlpumepsl 3a1a4. 2 ceMecTp

TT1oma b NIACTHHEI CITFOAAHOTO KOHAeHcaTopa 36 cM2, TonmuHa ci1os aussekTpuka 0,14 cM. BRIYHCIMTEL eMKOCTB, 3apsi
M SHEPTHIO KOHICHCATOPA, €CIM Pa3HOCTh MOTEHIMAIOB Ha ero ookmanakax 300 B, &cuom = 2,1.

JlBa 0IMHAKOBO 3apsyKEHHBIX IIApHKa MOJBEUICHbI B OJHOM TOYKE HAa HUTAX OJAMHAKOBOM JHUHBL [Ipu 3TOM HUTH
paszonuiuch Ha yroiu O. [llapuku norpyxarot B Macio. KakoBa MIOTHOCTh P Macia, €ClId yroj pacXOKICHUS HUTEH MpH
TIOTPY)KEHHH B MAcJO OCTaeTcsi HemsMeHHbIM? TLIoTHOCTH MaTepuana mapukos p = 7,5-10% kr/m%, nuonexrpudeckas

MPOHHUIIAEMOCTh Macia € = 2,2.

YeTbIpe maMmbl, pacCUUTaHHbIE Ha HanpspkeHue 3 B u cumy Toka 0,3 A, Hamo MOJKIIOYNTH MapajuIeNbHO U IHTAaTh OT
MCTOYHMKA HanpspkeHus 5,4 B. Pe3nctop kakoro conpoTuBieHus HaJ0 BKJIIOYHTH ITOCIIEI0BATEIBHO JTaMIIaM?
Awmnepmetp umeer conpotuBieHue 0,02 Om. Ero mkana paccuurana Ha 1,2 A. IIlyHT kakoro compoTHBIICHHUS Halo
MIOCTAaBUTh K aMIIEPMETPY, YTOOBI MOKHO OBLITO N3MEPSTh TOKH CHIION 10 6 A?

OpHoponHOe MarHUTHOE Tone ¢ uHaykiue 200 MTn geficTByeT Ha MOMELICHHBIM B HEro MPOBOAHUK JUTMHON 50 cM ¢
cuoii 0,7 MH. Onpenenure cuiy Toka B IPOBOJHUKE, €CIIH YTOJI MEX/y HalpaBleHHUEM TOKa U MHIYKIMeH MarHUTHOTO
noJist pasen 45°.

KBangpaTHas pamMka nomenieHa B OJHOPOAHOE MarHUTHoe Imoje. HopMmanb K IUIOCKOCTM pPaMKH COCTaBISIET C
HanpasjieHueM MarauTHOro noss yros 60°. Cropona pamku 19 cm. Onpesieure MHAYKIUIO MarHUTHOTO TOJIS, €CIIH
U3BECTHO, UTO cpefHee 3HaueHue DJIC MHAyKIUY, BO3HHUKAIOIIEH B paMKe NpH BbIKIOUeHUH nois B TeueHue 0,01 c,
paBHo 50 MB.

MarHuTHbII MOTOK, MPOHU3BIBAIOIIMKA 3aMKHYTBIM HPOBOJIOUHBIH KOHTYp ¢ comporuBieHueMm 0,5 Om, paBHOMEpHO
yBemmmumicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsn mpomren 3a 370 BpeMsi 4epe3 MOIMEPEeYHOe CEUCHHE MPOBOTHUKA IPHU
paBHOMEPHOM U3MeHEeHnH noToka. Cuna Toka, 91C — HOCTOSIHHBL

Katymika ¢ 5eJe3HbIM cepaieuHuKoM ceuenreM 20 cm? nmeeT nHAYKTHBHOCTS 2-1072 T'H. KakoBa 0kHa GBITH CHITa TOKA,
YTOOBI HHAYKIHUS TIOJIA B CEpACYHHUKE ObLIa 10 Tn, 4MCIIO BUTKOB pasuo 1000?

OIIK-1.3. [pumenser | OOydaromuiics yMeeT:

€CTECTBEHHOHAy4YHbIE  METOJBI | IPUMEHITh METOABI TEOPETHYECKOT0 M JKCIEPHUMEHTAIBFHOTO HCCIENOBaHMS (PH3NYECKHX
TEOPETHIECKOTO U | 00BEKTOB, MPOLIECCOB M SBJICHUM, MPOBOANTH (PU3NYECKUE IKCIEPHMEHTHI [0 3aJaHHOU
AKCIEPUMEHTAIBHOTO METOAMKE U 00pabaThIBaTh UX PE3yJIbTATHI

HCCIIeTIOBAHUS 00BEKTOB,
MPOLIECCOB, SIBJICHUM, MPOBOJIUT
SKCHEPUMEHTHl 1O  3aJlaHHOU
METOJIUKE u aHaJIM3UpPyeT
pe3yAbTaThl

b)
c)
d)
e)

2.2.3 Ilpumepsbl TecTOBBIX 3a1aHni. 1 cemecTp

1. Tlemexox mporues MOJOBUHY OKpYKHOCTH paguycom 1,5 xm 3a 0,5 waca. IIpu aTOM MOIy’ib CpelHEro BeKTopa
CKOpPOCTH MeNIexoa paBeH

3,0 km/g

4,0 kM/4

5,0 KkMm/4

6,0 kM/g

7,0 xm/g

2. HeGonpmioe Teno (MaTepHasibHyI0 TOYKy) Opocmimm nox yriaom 307 K TOpH30HTY ¢ HadallbHOM ckopocThio 20

m/cUepes Kakoe BpeMs TeJo JOCTUTHET Bhiciueii Toukn? [puaaTts g=10 m/c?
0,1lc




b) 0,2c
c) 05¢c
d 1c
e) 2c
3. Ilpwm BrIIOYEHHM SIEKTPOABHIATENS €0 POTOP HAYWHAET BPAINATHCS PAaBHOYCKOPEHHO C YIJIOBBIM YCKOPEHHEM
20 06/(:2 . CKOIBKO 000pOTOB cAeNaeT poTop depe3 1 CeKyHAy Imociie BKITFOUSHS IBUTATEIs?
a) 10
b) 15
c) 20
d) 25
e) 30
4. Tlapas ¢ BBICOTHI 1 M, rpy3 Maccoil 1 KI MOKET CiaTh NPYkKHUHY KECTKOCTBIO 2 -10° H/M Ha BenuuMHy, PaBHYIO
a) 0,1cm
b) 0,2cm
) 2cm
d lcm
e) 0,5cm
5. Tenexka Maccoii 15 Kr qBHIKETCS 110 BOTHYTOMY MOCTY co ckopocThio 10 M/c. B HIDKHel Touke cuiia HOpMalbHOTO
JAaBJICHUA TCJICKKHW Ha MOCT BJABOC NPEBOCXOJUT CUITY TAXKCCTH. HpI/I 9TOM pagnyC KPpUBU3HBI MOCTA paBCH
a) 10m
b) 15m
c) 20mM
d 25m
e) 30m
6. Myxa maccoii 0,5 T, neTsiias co CKOpOCTbIO 2 M/c, MONAAaeT B MOABCUICHHBIN JTUIKHUIA JTUCT OymMard mMaccoit 1,5 T.
Cpazy 1ocJe CTOJIKHOBEHHUSI CKOPOCTh JBMIKEHUS JIUCTA C MPHJIMIILEH K HEMY MYXO# COCTaBIIsIeT
a) 2 m/c
b) 1wm/c
c) 0,5wm/c
d) 0,2wm/c
e) 0,1m/c
7. Hebonpmoe Teno (MaTepHaltbHYIO TOYKY) Maccoi 2 Kr, HAXOAALIYIOCS Ha HEKOTOPOI BBICOTE Haj MTOBEPXHOCTHIO
3eMJIM ¥l IMEIOIYI0 TIOTEHIMANBHYIO SHepruo paBHyto 400 I, OTIyCTHIIHN, TaK YTO Yepe3 HEKOTOPOe BpeMs OHO
ymaio Ha 3eMiro. YeMy paBHa CKOpOCTb 3TOTO TeJila B MOMEHT mnajieHus Ha 3emutto? CONpOTHBIEHHEM BO3/1yXa
npeHeOpeys.
a) 1w/
b) 5wm/c
c) 10wm/c
d) 20wm/c
e) 40wm/c
8. OpnHopoanbiii auck paamyca 0,1 M, karsmmiics 0e3 NPOCKaJb3bIBAaHHS IO T'OPU3OHTAJIBHOM IMOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TIOTaast Ha HAKJIOHHBIA y4acTOK, TOJJHUMAETCs Ha BEICOTY
a) 25m
b) 1M
¢) 05m
d 04wm
e) 02m
9. Haiigure yncio creneHel cBO0O/ bl MOJIEKYJT UICATTLHOTO I'a3a, €CIIM BCsl SHEPIHs €r0 TEIUIOBOTO JABHKEHUS
MPUXOJUTCS HA MOCTYMATENbHOE IBH)KEHHE MOJIEKYT
a) 3
b) 4
c) 5
d 6
e) 7
10. B nByX OJMHAKOBHIX OajUIOHaX HAXOJIUTCS KHCIOPOJ O] OJMHAKOBHIM JABIEHHEM P M OIHOW M TOH Xe
temrepatypoii T. Ilocne Toro, kak ra3 n3 rnepBoro OaJuIOHa MOJHOCTHIO NEpeKayaad BO BTOPOW OAJUIOH M TocIie
9TOTO MOBBICHIIM TeMIIepaTypy B 1,5 pasa, naBiieHHe BO BTOPOM OaJIOHE CTAJIO PABHBIM ...
a) p
b) 2p
c) 3p
d) 4p
e) 6p




2.2.2 IlpuMepbl TECTOBBIX 3a/1aHUH. 2 ceMecTp

KonebarenbHblit KOHTYp C HpeHe6pe)KI/IMO MaJIbIM COINPOTUBJICHUEM HUMECT 3JICKTPOCMKOCTH Cc=25 MK(D, WHAYKTUBHOCTb
L = 0,01 I'n. MakcumanbHas cuna Toka B KoHType 0,1 A. MakcumanbHOe HalpsDKeHHE Ha KaTyIIKe PaBHO
a) 1B

b) 2B

c) 10B
d 25B
e) 100B

Ipsmoit mpoBox mmmHOH L = 40 cM aBmXeTCS B OMHOPOAHOM MAarHATHOM TOJIE€ CO CKOPOCTBIO ¥V = 5 u/c IepIeHIuKyIApHO
JIMHUAM UHIYKUUU. Pa3HOCTh NOTEHLMANOB MeX Ay KOHIaMHu nposoAa u = 0,6 B. Munykuus B MarauTHOrO nosjst paBHa

a) 0,12Tn
b) 03Tn
c) 0,6Tn
d 1Tn

e) 5Tn

Pe3onancHas yactoTa BEIHYXAamomei rapmorndeckoit 3/1C B koebaTeIbHOM KOHTYpE, IIPH KOTOPOH aMIUIUTY/ja CHITBI TOKa
MaKCHMaJIbHa, PaBHA Wpe, = 200c!. Yemy paBHa MHIYKTMBHOCTH KaTyIIKM B KOJNeGATEIbHOM KOHTYpE, €CIH €MKOCTh
KOHJICHCATOPA PABHA C — 5 e ?

a) 1I'u
b) 2I'm
c) 3lu
d 5Tm
e) 10I'm

[ToTok BeKTOpa 3MCKTPUICCKON HHAYKIMH (IJCKTPHUUCCKOTO CMEIICHHS) Yyepe3 CHEpUICCKYIO MOBEPXHOCTh, OXBATHIBAIOIIYIO
TOUCYHBIC 3PS ( = 2 uKu, g, = 3 uKu, gs =~ 2 uK, paBeH

8 1-107°%
b) 2-1075
0 3-1075
d 7-107°%
e) 0

m?

2.3 TunoBble 3aJaHUA /1JIsl OIEHKH HABBIKOB B KauecTBe 00pa30BaTeLHOI0 pe3yabTaTa

Koz u HaumeHoBaHue OO6pazoBareibHBIN pe3yabTaT
MHIUKATOpa JOCTHKEHHS
KOMITIETECHIMU

OIIK-1.2 TIpumeHnsier ocHOBHBEIE | OOYyJalOUIMIACS BIaCeT:

IMOHATHA U 3dKOHBI €CCTECTBCHHBIX | HABBIKAMU IMPHUMCEHCHUSA OCHOBHBIX IIOHATHA M 3aKOHOB KJIACCHYECKOH M COBpeMeHHOﬁ

HayK ISl PELICHHs TMpeIMETHO- | (GU3MKH AJISI pelIeH s IpeIMEeTHO-IIPO(MIIBHBIX 331249
npoIBHBIX 33134

2.3.1 Ilpumepsnl 3aganmii. 1 cemecTp

1. Tpu u3mMepeHuu JUIMHBI TeIa OBIJIO POBEACHO OTHO U3MEPEHHE C TOMOIIBI0 MIJITUMETPOBOM yueHUUeCKo TnHelku. [Ipn
9TOM OBUIH MOJTYy4YeHO 3HaueHue JnuHbI |= 22,3 cMm. Uemy paBHa HHCTpyMEHTaIbHAs HOTPEIIHOCTh H3MEPEHHs?

2. Ilpu u3MepeHHH JUTHHBI Tea ObLJIO IPOBEICHO OJHO U3MEPEHUE C IOMOIIBIO IITAHTCHIIMPKYJIA, IKaJla HOHUYCa KOTOPOTO
umeer 10 nenenmit. Ilpu sTomM ObUIM TONy4YeHO 3Ha4YeHHe UMHBI [ = 22,7 mMm. UeMy paBHa HMHCTpYMEHTaJbHas
HOTPEIIHOCTh U3MepeHHs?

> R o o
3. Pa[mycm JABYX IIJIAHET OJWMHAKOBOU IJIOTHOCTU OTHOCATCS KakK R_l = 3 . Hailitu oTHoOIIeHUE YCKOPEHUU CBO60,HHOFO
2

MaJICHUS U Ha MTOBEPXHOCTH TUX IUIAHET.
4, Jlpa MaTeMaTHYeCKuX MasTHHKa Maccamu m; = 0,1kr u m, = 0,05kr coBepmIalOT TapMOHHUYECKHE KOJICOAHUS C
. !
nepuogamu T; = 1c u T, = 2c. HaliTu oTHOLIEHWE IMH UX HUTEH 1_1
2
5. Tloxm nmeiictBuemM momeHTa cuibl 100 H-M, MaxoBUK, MpeacTaBisiomuii coO0i OMHOPOAHBINH TUCK Maccod 20 Kr u

paguycoM 1 M, MprOOpeTaeT YriioBOe YCKOPEHHE paBHOE .




6. B IByX OIMHAKOBBIX OaJJIOHAX HAXOIMUTCS KUCIOPOJ MO AaBiicHHEM 3 at™ 1 5 atM. CHavana 00a OaJioHa COCTMHUITH
MEXIy CcOOOW W BBIPOBHSUIM JaBIIEHHE B HHUX TPH TOCTOSHHOW TemrepaType 1, a 3areM TemIepaTypy MeIJICHHO
YMEHBIIIWIH B 2 pa3a, o0Iee JaBlieHre B 0aJUTOHAX CTaJIO0 PaBHBIM .

7. JIBa mpyxuHHBIX MasTHHKA Maccamu m; = 0,01kru m, = 0,02Kkr coBepuIatOT TAPMOHIYCCKUE KOJICOAHUS C ICPUOIAMU

. k
T, = 1lcu T, = 2c. Haiitu oTHOIIEHHE KO3 PUIHEHTOB )KECTKOCTH UX TIPYKIH k—l
2

8. TIpyKHHHBIH ¢ Maccoil M U KECTKOCThIO MPYXUHBI K coBepriraeT konebanus ¢ mepuogom T . Uemy OyaeT paBeH HepHo.
KOJICOAHUH, €CJIM MacCy YMEHBIINUTH B 4 pa3a?

2.3.2 Ilpumepsbl 3aJaHMii. 2 ceMecTp

1. Ha yvacTke HEOJHOPOMHON Iemu, coaepikaiieil compotuBieHust Ry = 3 Om, R, =9 Om u ucrounuk ¢ D/1C € = 6 B,
BHYTpPEHHEE CONPOTHUBIICHUE KOTOpOTo peHeOpeKuMOo Mao, Te4eT TOK I=1A4

A R N £ Ry B
{1
R —
I
IIpu 5TOM pa3HOCTH MOTEHIMAIOB MEXKy ToukaMu A u B paBHa

2. barapes 3amkHyTa Ha peocrtaT. [Ipu yBeIrueHUN CONPOTHUBIICHUS PeOocTaTa B 4 pa3a HaNpsHKCHUE HAa HEM YBEIHUHUBACTCS
¢ 2 B no 4 B. IIpu stom D/IC Garapeu paBHa ____ .

3. ToucuHblii 3aps ¢ CO3MACT B OKPYKAIOIIEM IPOCTPAHCTBE 3JIEKTPOCTATUYECKOE II0JIC, MOMYJb HAMPSIKCHHOCTH

2 B
KOTOPOTO 3aBUCHT OT PacCTOSIHUS 10 3apsna Mo 3akoHy E = = UeMmy paBHa pasHOCTb NOTCHLHANOB @, — @y MEKIY
M
ToukaMu A 1 BHaxXoAsluMucs OT 3apsija Ha pacCTOSHUSX 7y = 1MU 75 = 2MCOOTBETCTBEHHO?
4. Tlo ToHKOMY IPOBOAY TeueT TOK I. HIYKIIMs MarHUTHOTO MOJISI B LIEHTPE MOJIYKOJIbIIa paanycoM R paBHa
I
0

5. DOnexTpoH 3apsnoM —e, obnagas KHHETUYECKOH »Hepruei, paBHOW Ej , ABMXKETCA 1O OKPYKHOCTH B OJHOPOJHOM
MarHUTHOM II0JIe ¢ HHAYKIHeH B. Pagmyc okpy»KHOCTH TIpH 3TOM PaBeH /

6. KonebatenmpHbIi KOHTYp HMeeT eMKOCTh | MK® n mHaykTHBHOCTH 100 MK 'H. KakoMy yCIIOBHIO JOTKHO YIOBIETBOPSTH
COTIPOTHBIICHHE KOHTYPA, YTOOBI B HEM MOTIIH ITPOUCXOUTH 3aTyXaloIIe rapMOHIIECKHE KOJIeOaHus?

7. Conenoun mmHOW [ = 1M, aumamerp KOTOpOro Maj IO CpaBHeHHIO ¢ ero jmHoiW, mmeer N = 1000 BHTKOB.
HanpspxkeHHOCTP MATHUTHOTO TTIOJISI BHYTPH COJICHOWIA, €CITH 1T0 HEMY TIPOXOIUT ToK [ = 2 A, paBHa

OIIK-1.3. ITpumensier | OOydaromuiics BIageeT:

€CTECTBEHHOHAYYHBIE = METOJbI | HABBIKAMHU MPUMEHEHHUS METOJIOB TEOPETUUYECKOTO0 M IKCIEPUMEHTAIHLHOTO HCCIEIOBAHUS
TEOPETUIECKOTO U | ¢pu3HUecKuX OOBEKTOB, IPOIECCOB W SBJICHUH, HABBIKAMHU MPOBEACHUS (DHU3HMUSCKUX
JKCIEPUMEHTAIEHOTO SKCIIEPUMEHTOB I10 33JAHHON METOIUKE 1 00padaThIBaTh UX PE3yIIbTATHI

HCCIEIOBaHUS 00BEKTOB,

IMIpO1ECCOB, ﬂBHeHHﬁ, IpoBOAUT
OKCIICPUMCHTBI 110 SaZ[aHHOﬁ
METOOUKE u aHaJIU3UpyeT

pe3yIIbTaTh
2.3.3 Ilpumepsl 3aganumii. 1 cemecTp

1. Ilpu u3MepeHHH JUIMHBI Teja ObUIM OIpEAENeHbl cilydaifHas morpemHocts AX., = 4MM U MpHOOpHast HOTPELUIHOCTh
Ax,, = 3 Mm. Uemy mpu 5TOM paBHa MOJTyIIMPHHA TOBEPHTENLHOIO BEPOSITHOCTH HHTEPBANA?

2. Tlpum3mepeHnu nuaMeTpa mapuka 010 IpoBeaeHo 3 m3MepeHus. [Ipu aToM ObUTH TosTyYeHsl 3 3HaYeHUs IMHBL ~ dq =
09mM, d, = 1,1mMM 1 d3 = 1,0mMM. Uemy npuOIM3UTEIIFHO paBHA CPEIHS KBaApaTHIHAast OIIMOKa N3MepeHuit?

3. Ilpum u3mepeHun JUIMHBI IpeIMeTa ObIIO TPOBeIeHO 5 n3MepeHni. [Ipu 3ToM ObUIH ITONTydeHs! 3 3HaYeHUs IMHBL [ =
8,1mm, I, = 8,0mm, I3 =8,0 mm, [, =8,0mm u Iy = 7,9vm. Uemy npuOIM3UTENHHO paBHA CPEIHsSS KBaJpaTHUHA
omuOKa n3MepeHuit?

4. Bo ckoIbKO pa3 U3MEHUTCS! YCKOPEHHE CBOOOIHOTO Ma/ICHHsI, €CIIM yIAIUTHCS OT MOBEPXHOCTH 3€MIJIM Ha PACCTOSIHUE,
paBHOe paanycy 3emuau?

5. Tlepmox maremaTuecKoro MasiTHMKa Ha MOBEPXHOCTH 3eMiH paBeH 4 c. Kakum OyzneT nepros 3Toro MasiTHUKA, €CIIN

€ro MOMeCTUTh B JTH(T, KOTOPBIN NBMKETCS BHHU3 ¢ yckopeHnuem 0,84 g?




6. OmHOpOmHBIH AuCK Maccel M = 1 Kru paguyca R = 1 MKaTHTCS 10 TOPU30HTAIBHOM IOBEPXHOCTH CO CKOPOCThIO V' =
1 m/c6e3 mpockaib3biBanus. HaliiuTe KHHETHUECKYIO SHEPTUIO 3TOTO JIUCKA.
7. apux nuamerpoM d, IBMXKETCS B )KHJIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO U, TIPH 3TOM Ha HETro JEHCTBYET CHJIa BA3KOTO
Tpenus F. Uemy OyJer paBHa 3Ta CHJIa, €CIIH 3TOT K€ LIApHK OyEeT IBUIaThCs B )KUAKOCTH C BSI3KOCTBIO 27] CO CKOPOCTHIO
%2
3
H
8. TI'pysuk maccel m = 1KkrcoBepImaeT COOCTBEHHBIE 3aTyXaolue KojeOaHus Ha TPY>KUHKE )KECTKOCTH K = 2 —II0 3aKOHY
M
s - - o o
x(t) = Aexp(—pt) cos (wt + Z) , e A=0,01m, f=0,1c!, w=2c?!. Haiitu norapudpMudeckuii JeKpeMeHT
3aTyXaHus.

2.3.4 Tlpumepsbl 3aJaHMii. 2 ceMecTp

1. K SHCKTqueCKOﬁ CXEMC, COCTOsIICH 13 JABYX PE3UCTOPOB U UCTOUYHUKA TOKA, IMOAKIIOUCHBI IBa UACAJIBHBIX BOJIBTMETpPA.

[Mokazanus nepsoro BombT™MeTpa V; paBro 20 B. Uto nokasbiBaeT BTopoit BoabT™eTp V,?

2. Yemy paBHO compoTuBieHHe 1eny, eciau R; = 10m, R, = 30M, R, = 10m? — R, R,

3. ManeHbpKkuil mIapuK UMeeT 3apsj ¢ U CO3/aeT B TOYKE, HAXOMsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYeCKOe
T0JIe HaNpsHKEHHOCTHIO, paBHOH 1o Moxymio E. Illapuk MOMOJHWUTETBHO 3apsiiuiId M €ro 3apsija cTal paseH 2¢q. Uemy
CTaJa paBHA HAIIPSHKEHHOCTD AJIEKTPOCTATHYECKOTO TIOJIS 3TOTO IIapHKa B TOUKE HA PACCTOSHUH 270T HETo?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIne ee pamgmyca R. Karymka comepkut N BUTKOB, 1O Hel
MPOTEKAaeT TOK, CHJIOW [, TIpH 3TOM MarHuUTHas MHAYKIMS B IIGHTpE TakoW KaTylmukud paBHa B,. Uemy Oyzaer paBHa
MarHMTHas HHAYKIHS B LEHTPE KATYIIKH, €CIH YBEJIMUUTh KOJINYECTBO BUTKOB B HEH B 2 pasa, a TOK, MPOTEKAIOIIUIT B
HEll YMEHBILIUTD B 2 pa3za?

5. 3apspkeHHas 9acTHIA JBMDKETCS B OJHOPOAHOM MAarHUTHOM IIOJIE IO OKPYXHOCTH, paguyca R. B HEKOTOpbI MOMEHT
BpEMEHN HHIYKIMI0O MarHUTHOTO TOJs YMEHBIIMIN B 3 pasa. KakoB cran pagmyc OKpYXHOCTH, TIO KOTOpOH craja
IBUTaTLCS YacTULA?

6. KomebaTensHbli KOHTYp UMeET NO6POTHOCTH, paBHYI0 103. Ha CKONBKO HPOINEHTOB HMPUOIM3MTEILHO YMEHBIIACTCS
SHEPTHUs BBIHYKACHHBIX KOJeOaHUH B TAKOM KOHTYpE 3a mepuos?

(2
7. JIBa 3meKTpoHa BPAIIAlOTCA B OJHOPOAHOM MAarHUTHOM Tose. ECiii nx CKOPOCTH OTHOCSATCS Kak V—l = 2, TO OTHOILIEHHE
2

R
UX pajiInyCoOB BPaLICHUs R—l paBHO
2

2.4 TlepeyeHb BONPOCOB /15 MOATOTOBKH 00y4aOIMXCS K MPOMEKYTOYHOI aTTecTallnU
1 cemectp

1. Cuctema otcueta. [IpolieHHBIH MyTh U NepeMenieHne. Pagimyc BeKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHS U CBS3b
Mex Ty HUMH. CpeqHsIsl CKOPOCTb U cpellHee YCKOpeHne. TaHreHnuatbHOe 1 HOPMaIbHOE YCKOPEHHUS M UX CBSA3b CO CKOPOCTHIO.

2. JIBMKeHHEe YaCTHIIBI [0 OKPYKHOCTH. BEKTOpHI yrita moBopora, YriioBoil CKOPOCTH M YIJIOBOrO yckopeHus. CBsi3b MEeXIy
YTIOBBIMH U TUHEHHBIMH BETHMYUHAMU.

3. Ilepsiit 3akon Herotona. [lonsarue maccel. Bropoii 3akoH Hetotona. Ilonstue cuibl. Cioxxenue cui. TpeTuid 3aKoH
Hrrorona. ['paHuIpl MPUMEHNMOCTH KJIACCHYECKOTO CII0c0o0a ONMCAHUS JBYKEHNS YaCcTHII.

4. OCHOBHBIE CHJIBI B MEXaHHKE: CHJIBI BCEMUPHOTO TATOTEHHSI, CHIIBI TPEHHS CKOJIBXEHHS, CHIIbI CONIPOTUBIICHHS, YIIPYTHE
CUJIBI.
. 3aKOH U3MEHEHUS U COXPAHEHHS UMITYJIbCAa MEXaHUIECKON CHCTEMBI.
. Hentp macc. OCHOBHO# 3aKOH NMOCTYNATENBHOTO ABHKEHHSI LIEHTPA Macc.
. YpaBHEHHE ABIKEHHS Tella IEPEMEHHON MacCHI.
. 3aKOH M3MEHEHHUS! KHHETHYECKOH YHEPTUHU cHcTeMbl. PaboTa M MOIITHOCTS.
. KoncepBaTtuBHBIE (TOTEHIIMAIBHBIC) 1 HEKOHCEpBAaTUBHBIC CHIIBI. [loTeHnansHast sHeprus. CBA3b MEXTy NOTCHIIMATBHOM
SHEpruei u cuiIou.

10. 3akoH U3MEHEHHUSI U COXPAHEHHSI TIOJIHON MEXaHHMYECKOM DHEPIHU CUCTEMBI.

11. MoMeHT UMITylIbCa MAaTEpHATbHOW TOYKH. MOMEHT HMITylbca MEXaHWYeCKOW cucTeMbl. MoMmeHT cmiibl. MoMeHT
UMIIYJbCa U MOMEHT CHUJIbI OTHOCUTEIBHO OCH.

12. 3akoH U3MEHEHHUS U COXPAHEHHSI MOMEHTA UMITyJIbCa MEXaHUUECKOI CUCTEMBI.

© 00 ~NOo Ol



13. llenTpanpHOEe CTOJKHOBEHHE ABYX 4YacThll. AOCOIIOTHO yHpyroe m aOCOJIIOTHO HEyHpyroe crojkHoBeHue. CkopocTu
Y4acTUI] 10CIIE CTOJIKHOBEHUSL.

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

15. Onpenenenne momeHt unepunn. Teopema Illteiinepa.

16. MoOMEHT HHEPIIMY TOHKOTO CTEPKHA OTHOCHTEIIFHO OCH, MIEPICHANKYIIPHON CTEPXKHIO.

17. MOMEHT MHEpIHH OJHOPOIHOTO IMCKA, OTHOCUTENIHHO OCH, MEPIEHANKYIISIPHOH INIOCKOCTH JUCKA U IPOXOIAIICH depes
€ro LEHTP.

18. MOMEHT HHEPIMY OAHOPOAHOTO IIapa, OTHOCUTEILHO OCH, TPOXOSIIEH Yepe3 ero LUeHTp.

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

20. UneanpHas xunkocts. CTalimoHapHOE TCUCHHUE MACATFHON KUAKOCTH. Y paBHeHue beprymm. Bsskas xuakocts. Cribl
BHYTPEHHETO TPEHUSI.

21. Mlpunnun otHocutenbHOoCTH [anmnesi. IlpeoOpasoBanmsi ["amunes. IIpUHIMI OTHOCHTENBHOCTH B PEIATHBHCTCKOM
Mmexanuke. [IpeoopazoBanus JlopeHna /it KOOPANHAT U BPEMEHH U MX CIIEACTBUSL.

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

23. lepopmanust mpomosbHOTO pacTsDkeHust (CxaTus) TBepporo Tena. Hampsbkenue. OTHOCHTENBHOE — YIUTMHEHHE.
Koaddumument ynpyrocta. Mozaymns FOnra. 3akon ['yka mist pactsoxenns (cxarus). dedopmarust caBura TBEpAOTo Tena.

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

25. @opmyna CIOXKECHUS ABYX TAPMOHUYECKUX KOJICOaHUH.

26. IIpy>XuHHBIA 1 MaTeMaTHYECKUA MasTHUKH.

27. ®u3nyecKuii MasTHUK.

28. YpaBHeHUE 3aTyXarOLIX TApPMOHUYECKHUX KoJIeOaHuil 1 ero penieHue. Y cJIoBUe CYIeCTBOBAHNUS 3aTyXalOIUX KOJIeOaHHH.
XapakTepuCTHKU 3aTyXalolluX KojieOaHuil: yactora, nepuoi, Kod(GHULUUEHT 3aTyXaHus, JOrapuhMHUUECKUI TEKPEMEHT 3aTyXaHusl,
JIOOPOTHOCTS.

29. YpaBHEeHUE BBIHYK/ICHHBIX KOJICOAHHUH 1O IeHiCTBUEM TIapMOHMYECKH M3MEHSIOUIECHCs BHEITHEH CUIIBI U €r0 peleHHE.

30. SIBnenue pe3oHaHca. PesoHaHcHas yactora.

31. BonHoBele amwxkenust. [Tnockas cuHyconaibpHas BojiHa. berymue u ctosune BonHbl. Yacrora, [JUIMHA BOJHBI, BOJTHOBOH
BEKTOP, (pa30Bast CKOPOCTb.

32. [lpeamer TtepmoauHaMuKd. OCHOBHBIC TOHATHA W ONPEACICHHS TEPMOAWHAMHUKH  (MaKpOCKOIMYECKas CHCTEMa,
BHYTPEHHHE ¥ BHEIIHUE NApaMETPhI, COCTOSHIE, PABHOBECHE, PABHOBECHBIC I HEPABHOBECHBIE COCTOSHISA, POLIECC, PABHOBECHBIE U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. Ob6uiee Havyano TepMoagHAMUKN. [IoHATHE SMIMPUIECKONH TEMIIEPATyPBHI.

34. OCHOBHBIE NOJIOKEHHSI KHHETHYECKOM TEOPUH UICANTLHOTO ra3a. Y paBHEHNE KHHETHUECKON TEOPUH I'a30B JUIsl IABJICHHS.

35. Pacnipenenenue SHEPIUU MOJICKYJI IO CTEIIEHAM CBOOOIBI.

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

37. bapomerpuueckas ¢popmyina. Pactipenenenue bonbumana.

38. BHyTpeHHss 2Heprus TepMoAWHaMuueckoil cucrembl. IlepBoe Hauano TtepmojuHamuku. Dopmyia ans paboThl
ueabHOro rasa. ['paguyeckoe npencrasieHe padboThl rasa.

39. TenoeMKOCTb TePMOAMHAMUYECKON CHCTEMBI. Y IeNIbHAS U MOJISIPHAS! TEIUIOEMKOCTH. TeII0eMKOCTh B M30XOPHYECKOM
1 1300apHUECKOM TIPOIIECCax M CBSI3b MEXKAY HUMH. BHYyTpeHHsII SHEpTrHs HJIeaJbHOTO Ta3a.

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

41. TTommuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VneanbHBIA W peaNbHBIA Ta3bl. YpaBHeHHss MeHzaeneeBa-Knanelipona u Ban-mep-Baanpca. BHyTpeHHss 3Heprus
peanbpHOTO Tasa.

43. Bropoe Ha4yaj0 TepMOJMHAMUKHU B PA3JIHMYHBIX (POPMYIHPOBKAX.

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

45. DHTpONHA UACATBHOTO rasa.

46. Temnobie Maruabl. KITJ] TemaoBo# MaInHbL.

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

48. CraTrcTHYECKUH CMBICIT SHTPOIHH.

2 cemecTp

1. DmexTpuueckue 3apsiiel M UX cBoWcTBa. 3akoH Kymona. HanpspkeHHOCTH aneKTpocTaThueckoro moist. [IpuHimmn
CYNEPIO3ULINH IIEKTPOCTATHUECKUX TONEH.

2. Teopema I'aycca [utst 3JIEKTPOCTATHYECKOTO MMOJIST B BAKYyMe.

3. IIpumenenue Teopembl ['aycca k pacdeTy HEKOTOPBIX IEKTPOCTATUUECKHX TT0JIeH B BaKyyMe.

4. Ilupkynsamus BeKTOpa HAINPSDKEHHOCTH  AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o wupkymsauuu. IloTeHnuan
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIHANA W HAIPSHKEHHOCTH.

5. DOnexrpudeckuit aumnosnb. [Tome aumosns.

6. duanextpuku. [lonsipuzanus TU3JIeKTpUKOB. Bekrop mossipuzannu. HanpspkeHHOCTB MO B AUDIIEKTPHKE.

7. Onexrpudeckoe cmemenue. Teopema ["aycca U1 BEKTOpa 3JIEKTPUIECKOTO CMEILCHHSI.

8. YcnoBust Ha rpaHuIle pasjena AByX AUDJIEKTPHYECKUX CPel.

9. IIpOBOIHHUKH B 3JIEKTPOCTATHIECKOM II0JIC.

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

11. DHeprus cucteMsl 3aps0B, YEAMHEHHOTO IIPOBOAHUKA U KOH/IEHCATOPa. DHEPTHs 3JEKTPOCTATHIECKOTO TT0JIS.

12. DaeKkTpU4ecKuii TOK, CHIa U TUNIOTHOCTh TOKA.

13. 3akon Oma. CompoTHBIIeHHE MPOBOAHUKOB. PaboTa n MormHOCTh. 3akoH JIxoyisi-JIeHna.



14. CropoHHHE CHIIBL. DIEKTPOABIKYIAs CHJIa U HanpspkeHHe. 3akoH OMa 1711 HEOAHOPOIHOTO y4acTKa LETH.

15. Ipasuna Kupxroda s pa3BeTBICHHBIX LETICH.

16. DnexkrponpoBogHOCTs MeTaoB. HocuTenu Toka B Metaax. HenocTaTo4HOCTh KIIaCCHUECKOM JIEKTPOHHOM TEOPHH.

17. DnexkTpuyeckuii TOK B Bakyyme. TepMOaIeKTpOHHAsE IMUCCHSI.

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

19. MarHUTHOE TIOJIE W €ro XapaKTepUCTHKH. MarHuTHas WHIYKIHA. 3akoH buno-Capapa-Jlammaca. MarHuTHOE Imole
IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenna.

20. Teopema 0 IUPKYIALUN BEKTOPA MATHUTHOW MHIYKIIHH.

21. TloTok BekTopa MarHUTHOW MHAYKIMH. Teopema ["aycca ais BeKTOpa MarHUTHON WHAYKITUH.

22. MarautHoe 1oJjie COJCHOUIa U TOPOU/IA.

23. PaboTa 1o nepeMenieHuo MPOBOAHMKA U KOHTYpPa C TOKOM B MarHUTHOM IIOJIE.

24. DHeprus MarHUTHOTO TIOJIS.

25. MarnuTHoOe 1oJjie B BellecTBe. SIBieHre HaMmarHu4uBaHus. BekTrop HaMarHn4eHHOCTH.

26. BekTop MarHUTHON MHAYKIIMU B BEILIECTBE.

27. HanpspkeHHOCTh  MarHWTHOTO TOJSA.  MarHuTHas BOCIPHMMYMBOCTH M MArHWTHAs IIPOHMIAEMOCTb. Teopema o
LUPKYJBIIUY U1 BEKTOPA HANPSHKEHHOCTH MarHUTHOTO TIOJIS.

28. YcnoBus Ui MArHATHOTO TIOJISL HA TPAHUIIE pa3fiena IByX MarHETHKOB.

29. JlnamarHeTHKH U mapaMaraeTuku. deppoMarHeTHKH U X cBoicTBa. Ilpupona ¢peppoMaraeTusma.

30. SIBneHne 3MeKTPOMarHUTHON HHAYKOWH. 3akoH Dapazes 1 ero BBIBOJ U3 3aKOHA COXPAaHEHUS SHEPTUHL.

31. IHRyKTUBHOCTE KOHTYpA. SIBICHNE CAaMOMHIYKIIHH.

32. Toku IpH pa3MbIKaHUH ¥ 3aMbIKaHHUU LienH. B3aumHuas unaykuus. Teopema B3aMMHOCTH.

33. BuxpeBoe anextpuueckoe noje. Tok cMeneHus.

34. YpaBHeHnust MakcBeia AJ1sl 3JIeKTPOMArHUTHOTO TTOJISI.

35. KonebaTenpHbIii KOHTYp. YpaBHEHHE KOJIcOaHHU B KOJICOATEIEHOM KOHTYPE M €ro PEIICHHUE.

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

37. TlepeMeHHBII AyeKTpUUECKUi TOK. MOIIHOCTb, BhIJEIsIeMas B LIENH IEPEMEHHOTO TOKa. JleCTBYOIIE 3HAUSHUS TOKa U
HaIpsDKeHNUS.

38. DnextpomarauTHbIe BOJNHBL JluddepeHnnansHoe ypaBHEHHE 3I€KTPOMAarHUTHOW BOJIHBI M €ro pemeHue. BekTop
[oittunra.

3. Metoauyeckue MaTepuaJbl, onpeae/siioluye npoueaypy 1 KpuTepun oneHuBaHUA
copMHPOBAHHOCTH KOMIIETEHMIA TP NMPOBeAeHUU MPOMEKYTOYHOM aTTeCTAIUN

KpuTepym (l)OpMI’IPOBaHI/[ﬂ OLICHOK 11O 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHUIO TECTOBBIX 3agaHui

- OmeHKa «OTJMYHO» BBICTABISIETCS OOYYArOIIEMYCs, €CJIM KOJHYECTBO IPABHIBHBIX OTBETOB Ha
Bornpockl coctaniseT 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- O1ieHKa «XOPOII0» BBICTABIISETCS 00yJaONIeMyCsl, €CITH KOJTHMYECTBO MPABUIBHBIX OTBETOB Ha BOITPOCHI
— 89 — 76% ot obuero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OneHka «yAOBJIETBOPUTEJIBLHO» BBICTABISETCS OOydJarOMIEeMyCs, €CIM KOJUYECTBO MPaBUIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHl —/5—60 % oT 00111ero 06bEMa 3a1aHHBIX BOIPOCOB,;

- OueHka «HeyJA0BJIETBOPUTEIBLHO» BBICTABISIETCS OO0YYArOIIEMYCs, €CJIM KOJIHYECTBO MPABUIBHBIX
oTBeTOB — MeHee 60% oT o01iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OleHOK N0 pe3yJbTaTaM BbINOJHEHHUSA 3aJaHUIT

«OTIANYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«Xopomio/3a4TeHo» — CTaBUTCS 332 PadOTY, BHITIOIHEHHYIO MTOJTHOCTHIO, HO IPY HAIMYHMH B HEH He Oolee
OJTHO Herpy0oil OIMOKN U OJTHOTO HesloueTa, He 0oJiee TpeX HEeJJ0UETOB.

«Y10BJIETBOPHUTEJBHO/3a4TEHO» — CTABUTCA 32 padOTy, €ciu 00yJyarouIuiicsi MpaBUIbHO BBIMOJIHUI HE
MeHee 2/3 Bceil paboThl WK JOMYCTUI He OoJiee OHON TpyOoil OmMOKH U ABYX HEJIOYETOB, HE Ooyiee OHOM
rpy0oit u oxgHoON HerpyOoil ommOku, He Oosee Tpex HEerpyObIX OLIMOOK, OJTHOM HerpyOol OMIMOKH M JIBYX
HE0YETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMMOOK W HEJOYETOB
MPEBBICUIIO HOPMY JIJIsl OLIEHKH «yJOBJIETBOPUTEIBHO» WM MPABUIBHO BBHIIOJIHEHO MeHee 2/3 Bcell paboThl.

Buowl owubok:

- 2pybvle OwubKU. He3HAHUe OCHOBHLIX NOHAMUU, NPAGU]l, HOPM, He3HAHUue NPUemMos peuleHus 3a0au;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08UsL NPEOTIONCEHHO20 3A0AHUS.

- Hecpybble OUWUOKU: HeMOYHOCIU POPMYIUPOBOK, ONpedeNeHUll; HepayUOHATbHbLLL 6b100p X00a PeuleHUs.



- He0ouemvl: HePaAYUOHAbHBLE NPUEMbL BbINOJIHEHUS. 3A0AHUSL, OMOCIbHbLE NO2PEULHOCU 8 YOPMYIUPOSKE
861860008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kpurepun ¢popMupoBaHusi OleHOK O 324eTy

«3auTeHo»» - 00ydaromMica JTEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/IE€iOB MPOrpaMMbl M3Y4aeMOI0
Kypca: ero 0a3oBbIX MOHATUN U (yHIAaMEHTalIbHBIX MPoOieM; MPUOOpes HEOOXOAMMbIE YMEHHUS U HaBBIKH,
OCBOMJI BOIIPOCHI MTPAKTUYECKOTO MPUMEHEHHS MMOTyYSHHBIX 3HAHUN, HE JOMYCTHI (PaKTHUECKUX OMIMOOK MpU
OTBETE, JOCTATOYHO IMOCJEAOBATEIbHO W JIOTMYHO H3J1araeT TEOPETUYECKUN Marepual, IOIMycKas JHIIb
HE3HAYUTENIbHbIE HApYLIECHUS I10CIE10BATEIbHOCTH U3JI0KEHNS U HEKOTOPbIE HETOYHOCTH.

«He 3a4uTeHO») - BBICTABISETCS B TOM cllydae, Korja oOydaromuics JeMOHCTpUPYeET dparMeHTapHbIe
3HAaHUS OCHOBHBIX pa3leioB MPOTrPaMMbI HU3y4aeMOro Kypca: ero 0a30BBIX MOHATUH U (QyHIaMEHTAJIbHBIX
npo6iieM. Y sK3aMeHyeMoro caabo BbIpakeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHaJTUTHUYECKOMY MBIIIJICHHIO,
UMEIOTCS 3aTPYJHEHUS B M3JIOKEHHM MaTepHalia, OTCYTCTBYIOT HEOOXOJMMbIC YMEHHS M HABBIKH, JOIYILEHBI
rpyObie OMIMOKY U HE3HAHHE TEPMUHOJIOTUHU, OTKa3 OTBEYATh Ha JOMOJHUTEIbHBIE BONPOCH], 3HAHHE KOTOPBIX
HEOOXOIMMO IS TIOTYYEHUS TOJIOKUTEIBHON OLICHKH

Kpurepuu ¢popMupoBaHNs OLIEHOK MO IK3aMeHY

«OT1an4Ho» (5 0a/mioB) — 00yUarOIMUICS JEMOHCTPUPYET 3HAHUE BCEX PA3JICTIOB U3y4aeMOM JUCIUTIIIUHBI,
CIOCOOCTBYIOIMX OCBOEHUIO KOMIIETEHIUI: coliep:kaHrue 0a30BBbIX MOHATHHI M (yHIaMEHTAIbHBIX MPOOIIEM;
YMEHHUE M3J1araTtb MPOrpaMMHBII MaTepuai ¢ JeMOHCTpaIleld KOHKPETHBIX mpuMepoB. CBOOOIHOE BiaeHHE
MaTepuajoM JOJDKHO XapaKTepU30BaThCS JIOTUYECKOW SICHOCTHIO M YETKHMM BHUJICHHUEM IyTeld MpUMEHEHUs
NOJYYCHHBIX 3HAHWN B TPAKTUYECKOH IESITEeIbHOCTH, YMEHHEM CBS3aTh MaTepHal C JPYTUMH OTpaCIsiMU
3HaHUSI.

«Xopomoy» (4 6anna) — o0y4aroUUiics JEMOHCTPUPYET 3HAHUS BCEX Pa3/IesIOB U3y4yaeMOW UCIUIUIMHEI,
CTIIOCOOCTBYIOIIMX OCBOCHHIO KOMIIETEHIIMN: COJEpKaHUe 0a30BBIX MOHATHHA U (pyHIAaMEHTaJIBHBIX MPOOIIEM;
npuoOpen HeoOXOAMMBbIE YMEHHS W HaBBIKH, OCBOMJI BOMPOCHI MPAKTHYECKOrO MPUMEHEHHUS MOTy4YEeHHBIX
3HaHWi, He JOMyCTII (JaKTUIECKUX OIMOOK MPH OTBETE, JTOCTATOYHO TOCIEAOBATEIFHO U JIOTHYHO M3JIaraet
TEOPETUYECKHI MaTepuall, IOMyCcKas JIMIIb He3HAUUTEJIbHbIE HapyLIEHHs MOCIe10BaTeIbHOCTH U3JI0KEHUS U
HEKOTOpPbIe HETOYHOCTH. TakuM 00pa3oM JaHHAs OIEHKa BBICTABIISETCS 3a MPABHIBHBINA, HO HETOCTATOYHO
MIOJIHBIN OTBET.

«Y0oBJIeTBOpUTEJBHO» (3 Oamia) — oOyyarouuiicss JEeMOHCTPUPYET 3HAHHE OCHOBHBIX pa3JieioB
IPOTPaMMbl, CIIOCOOCTBYIOIIMX OCBOEHHUIO KOMIETEHLUI: ero 0a30BbIX MOHATUH M (yHAAMEHTAIbHBIX
npobnem. OmHAaKO 3HAHWE OCHOBHBIX IMPOOJIEM Kypca HE TOAKPEIUISIFOTCS KOHKPETHBIMH TMPAKTUYECKHMU
IpUMEpaMH, HE TOJIHOCTBIO PAaCKpbITa CYLIHOCTh BONPOCOB, OTBET HEJOCTAaTOYHO JIOTMYEH W HE BCerja
MIOCJIeIOBATEIICH, JIOMYIIEHBI OITMOKH U HETOUHOCTH.

«HeynoBiaerBopureabno» (0 0amioB) — BBICTaBISETCS B TOM cllyyae, Korga oOydaromuics
JIEeMOHCTPHUpYET (pparmMeHTapHBIE 3HAHWS OCHOBHBIX pa3ZesiOB MPOTPaMMBbI NPEAHA3HAYEHHBIX JISi OCBOCHUS
KOMIETEHIUI H3y4yaeMoro Kypca: ero 06a30BbIX MOHATUH U (pyHIaMEHTaNbHBIX NMpoOJIeM. Y 3K3aMEHYeMOro
c1abo BBIpaKEHa CIIOCOOHOCTh K CaMOCTOSITEIIbHOMY aHAJTMTUYECKOMY MBIIIICHHIO, UMEIOTCS 3aTPYIHCHUS B
U3JI0KEHUH MaTepuaia, OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OIIMOKHN U HE3HAaHUE
TEPMUHOJIOTHH, OTKAa3 OTBEYATh HA JOTOJTHUTEIBHBIC BOIPOCH], 3HAHHE KOTOPHIX HEOOXOIMHMMO JUIS TIOTYICHUS
MOJIOKUTEIBHOM OLIEHKH.



