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OrjasiacHue

ITosicHUTENIBHAS 3aIIUCKA.

TunoBble KOHTPOJIbHBIE 3aJJaHUs] WM UHbIE MaTepUalbl U1 OLEHKN 3HAHUM, YMEHHM, HABBIKOB U (WJIH)
OTIBITA ICATENBHOCTH, XapaKTEPU3YIOLINX YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHIIUH.

MeTtonuyeckue Matepualbl, ONpeAesonue Npoueaypy U KpUTEpUn OLIEHUBAaHUS C(POPMUPOBAHHOCTH
KOMIIETEHIUH IPH NTPOBEICHUN IPOMEKYTOUHOMN aTTECTALUH.



1. [TosicHuTEILHAA 3aIUCKA

HGHL HpOMe)KYTO‘-IHOI\/'I aTTCCTAllU — OLCHUBAHUC MPOMCKYTOYHBIX W OKOHYATCIBbHBIX PC3YJILTATOB
06y‘-I€HI/I$I 10  AUCHUIIIIMHE, 06€CHCLH/IB3IOH_II/IX AOCTMIKCHUC IUIAHUPYCMBIX PC3YJIbTATOB OCBOCHHA
00pa3oBaTeNbHON POTPAMMBI.

®opMbI TPOMEKYTOYHOHU aTTeCTallH: 3auem (1 cemecmp — ounoe obyuenue, 1 Kypc —3aouroe obyuenue),
aK3ameH (2 cemecmp - ounoe obyuernue, 1 Kypc — 3a0uHoe obyyeHue).

[lepeuenp komneTeHIMH, (GOPMUPYEMBIX B MIPOLIECCE OCBOCHUS TUCIUITIIMHbI

KOIL 1 HAMMCHOBAHUEC KOMIICTCHIINH KOZ[ HHAWKaTOpa JOCTUKCHUA KOMIICTCHIINN

OIIK-1. CniocobeH penrats HHXEHEPHBIE OIIK-1.2. IIpumeHseT OCHOBHBIE IOHATHS U 3aKOHBI €CTECTBEHHBIX HAyK JUIS

3amaud B mpodeccruoHansHON pelIeHus MPeIMETHO-IPOMMITBHBIX 3a/1a4

JIeSITENILHOCTU C UCIIOIh30BAHHEM

METOJIOB €CTECTBEHHBIX HAYK, OIIK-1.3. IIpuMeHsieT eCTECTBEHHOHAYYHBIC METO/IBI TEOPETHIECKOTO U
MaTeMaTH4eCKOro aHaIN3a 1 9KCIEPUMEHTAIILHOTO UCCIIEI0BAHHSI 00BEKTOB, IPOLIECCOB, SBICHHUM, IPOBOIAMUT
MO;[BHHpOBaHH;[ OKCIICPUMECHTHLI 11O 3a[laHHOl>lI METOAMKE U aHAJIU3UPYET PE3YJIbTAThI

Pe3synbTarsl 00yueHus o AUCUMILIUHE, COOTHECEHHBIE C TNIAHUPYEMBIMU
pe3yJibTaTaMu OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

Kox n HanMeHOBaHME HHIUKATOpa PesynbraTsl 00y4ueHus 1o JUCHUILINHE OreHOYHbIE
JOCTHXECHUS KOMITETCHIHN MaTepHabl
(cemectp 1.2; kype 1)
OIIK-1.2. ITpumensieT ocHOBHBIC IOHATHS | OOydaromuiics 3HaeT: Tector m. 2.1.1, m.
1 3aKOHBI €CTECTBEHHBIX HAYK JJIS OCHOBHBIC IOHATHSI M 3aKOHBI Kilaccudeckod U | 2.1.2

peLIeHns TPEAMETHO-TIPOQHIBHBIX 3371ad | COBPEMEHHOM (PM3UKH M MX POJIb B PEIICHUN MTPEIMETHO-
PO UIIBHBIX 314

OOyJarouiicss ymeeT: 3amaun m. 2.2.1, m.
HCIOJIH30BaTh OCHOBHBIC MIOHATHS U 3aKOHBI PH3UKH it | 2.2.2

pelIeHHs TPEAMETHO-NPOMUIBHBIX 3a/1a4
OOyyJaronuiics BiIaeer: Bamanus m. 2.3.1, m.
HaBBIKAMH NPUMEHEHHsI OCHOBHBIX MOHATHI M 3aKOHOB | 2.3.2

KJIACCUUYECKOH M COBPEMEHHOW (M3MKM ISl PEIIeHUs
PEeAMETHO-NPO(MIIbHBIX 33184

OIIK-1.3. [Mpumensier | OOydvaromuiics 3HaeT: Tecter m. 2.1.3, m.
€CTECTBEHHOHAYYHbIE METOJBI | METOABI ~ TEOPETHMYECKOro M JKCIepuMeHTaibHoro | 2.1.4
TEOPETHYECKOTO M 3KCIEPUMEHTAJIBHOTO | MCCIENOBaHUs (PU3NYECKHMX OOBEKTOB, IPOIECCOB U
HCCIEIOBaHUA  OOBEKTOB, TIPOLECCOB, | SBICHWI, METOIUKY NpPOBEACHUS ©  00paboTKh
SIBICHNUH, TPOBOJUT 3KCIIEPUMEHTHI 10 | Pe3yJIbTATOB (PM3NIECKOTO IKCIEPUMEHTA

3aJJaHHOM  METOAMKE W  aHanm3upyeT | OOyuaroriuiics ymeer: Tectsr m. 2.2.3, m.
pe3yIbTaThl TIPUMEHSTh METOIBI TEOPETHIECKOTO u|224
9KCIIEPUMEHTAIBHOTO  HCCIEAOBaHUSA  (DPU3HUECKHUX
00BEKTOB, MPOLECCOB M  SIBICHUI, IPOBOAMUTH
¢du3nYecKre SKCIEePUMEHTHl N0 3aJaHHOH METOIMKE M
00pabaThIBaTh X PE3YJIbTATHI

OOyyJaroIuiics BIaeeT: 3amanusa 1. 2.3.3, m.
HaBBIKAMHM NPUMEHEHUS METOA0B TeopeTnueckoro u | 2.3.4
9KCIIEPUMEHTAILHOTO ~ HUCCIIEAOBaHUS  (DU3UUECKHX
00BEKTOB, POLIECCOB U SIBJICHUH, HABBIKAMH IPOBEJICHUS
(U3MYECKUX IKCIEPUMEHTOB MO 3aJaHHOW METOJIUKE U
HaBbIKaMH 00pabOTKHU HX Pe3yJIbTaTOB

[TpomexyTouHas aTTecTanus (IK3aMEH) IPOBOJUTCS B OJTHOM U3 cleAyromuX Gopm:
1) oTBeT Ha OHUIIET, COCTOAIIUI U3 TEOPETUUECKUX BOIIPOCOB U MPAKTUYECKUX 3aIaHUN;
2) BemonHenue 3aaanuii B OMOC yHuBepcurera.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHON U3 CICTYIOMUX (OopM:



1) cobecenoBanue;
2) BeimonHenue 3aganuii B OMMOC yHuBepcurera.
2. Tunosblie! KOHTPOILHBIE 32JAHUS HJIH HHbIE MATEPHAJIbI /151 OLEHKH 3HAHMIA, yMEeHHMIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOUIUX YPOBEeHb ¢(hOPMHUPOBAHHOCTH KOMIIETEH NI

2.1 Tunossbie BoNpockl (3a1aHus1) VI OLCHKH 3HAHMI B KayecTBe 00pa30BaTeIbHOIO pe3yJibTaTa

[TpoBepsiembIii 00pa3oBaTEILHBIN PE3yIbTAT:

KOH 1 HAUMCHOBAHUC MHUKATOpA O6paSOBaTCJ'ILHLII71 pe3yabTaT
JOCTHIKCHHU KOMIICTCHIIMN

OIIK-1.2. Tlpumensier ocHoBHBIE | OOyJaroIIHiicsS 3HALT:

HOHATHS W 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC ITOHSTHUS U 3aKOHBI KIIACCHYECKOI U COBPEMEHHON (PU3MKH M MX POJIb B PELICHHU
HayK Uil DeIICHUs MPEAMETHO- | NpeIMeTHO-NPOGHIbHBIX 3a1a4

MpOoGUIBHBIX 33724

2.1.1 Ilpumepsl TeCTOBBIX 3aAaHuii. 1 cemecTp

1. HopMmanbHBIM YyCKOPEHUEM MATEPUAILHON TOUKM HAa3bIBAETCSA

a) COCTaBISIONIAst BEKTOPA YCKOPEHHUsI, HAIIPABJICHHAS 110 KACaTeIbHON K TPACKTOPUH MaTepPHAIbHON TOUKH

b) npousBeneHNE BEKTOPA YCKOPEHUS Ha KOCHHYC yTJla My BEKTOPOM YCKOPEHHUS U CKOPOCTHIO

C) MpPOM3BEIECHUE MOJYJIS BEKTOpA YCKOPEHHS Ha BEKTOP HOPMAJM K TPAEKTOPUH MaTepHUAIbHON TOUKH

d) cocraBmsromas BEKTOpa YCKOPEHUsI, HANPaBJICHHAs BAOJb NMPSIMOW, NMEPHEHIUKYJISIPHONH KacaTeIbHOW K TPAcKTOPHU
MaTepuaIbHON TOUKHU

€) TPOEKIHs BEKTOpa YCKOPEHHUS Ha paluyCc-BEeKTOP MaTepHaTIbHON TOUKH

2. BekTopoM yTIIOBOTO IepeMenIeHH MaTepHaIbHON TOUKH IIPH €€ BPalleHNH OTHOCHUTENIFHO OCH Ha3BIBACTCA
a) YroJ, Ha KOTOPBIH MOBEPHYJIACh TOUYKA, yMHOKEHHBIH Ha €IMHUYHBIN BEKTOP, HAIIPABJICHHBIN B CTOPOHY IBHKCHHUS TOUKH
b) mnpousBeneHue yria MOBOPOTa MaTEPHAIbHON TOUKM Ha SMHUYHBIN BEKTOP, 33/1al01Ieii HAIPaBJICHUE OCH BpAILlCHUS
C) JJIMHA AYTU OKPY>KHOCTH, IO KOTOPOIl MepeMecTuiach ToUKa
d) yroa Mexay paauyc-BeKTOpaMH HauyaJlbHOTO U KOHEYHOTO MOJIOKEHHSI TOUKH
€) MpPOM3BEICHHUE yIJia TOBOPOTA MAaTEPHAIbHON TOUKM HA BEKTOP ITEpPEMEIIEHHs MaTepUallbHOM TOUKH

3. Kakoe yTBepikJeHue sBISETCS NPaBIILHOM U Harbosiee TOuHOI GopMyIMpoBKoOi BTOporo 3akoHa HeroToHa

a) Jlro0oe Teno MOKOMTCS WM JBMXKETCS MPSIMOJIMHEIHO, €CIIM Ha Hero He NeWCTBYIOT HUKAKUE CUJIbI MJIH JISHCTBHE BCEX
CHJI CKOMIIEHCHUPOBAHO

b) W3meHenue nmIryibca Tena paBHO PaBHOJICHCTBYIOIIEH BCeX CHII, ICHCTBYIONIMX Ha HETO

¢) B umHepumanbHOI cucTeMe oTcueTa NMPOU3BENICHWE MAcChl Tejla Ha YCKOPEHHE €ro MOCTYNaTeIbHOTO JABMKEHHS PaBHO
CyMMe BCEX CHJI, JEWCTBYIOIUX Ha TENO

d) B mHepumampHOH cucTeMe OoTcueTa YCKOpPEHHE, IPHOOpeTacMoe TEIOM, PaBHO MPOW3BEICHHIO ACHCTBYIONIEH HAa HETO
CHUJIBI HA MacCy Tena

e) B mo6oii cucteme oTcueTa cymMMa Bcex CHII JEHCTBYIOIIUX Ha TEJI0, PaBHA IIPOU3BEICHHUIO €r0 MacChl Ha €r0 yCKOPEHNE

4. BecowM Tena Ha3bIBAETCS

a) cuia MPUTSHKCHUS Tela K 3emiie

b) cuma TsKECTH, NEHCTBYIOMIAs HA TEIO

C) Macca TeJa, BRIpaKeHHAs B €IMHUIIAX CHIIBI (KHIIOTpaMM-CHIIa)

d) cwuna, neiicTByrolias Ha TeNo, BEIPAKEHHAS B €MHHUIIAX MAcChl, KOTOPYIO M3MEPSIOT B MpOLlecCce B3BEIIMBAHUS Tella Ha
Becax

€) cuiaa, ¢ KOTOPO# TeNo BCICACTBUE MPUTSDKEHHS K 3eMile JACHCTBYET HA OMOpPY WIH MOMABEC, YACPKHUBAOIIYIO TEJIO OT
CBOOOJIHOTO TaJICHUS

5. MoOMEHTOM UMITyJIbCa MAaTEPUAILHOM TOUKH HAa3bIBAETCS
a) CKaIsIpHOE NPOU3BE/ICHHE PA/INYC-BEKTOpa MaTepUaIbHOM TOUKH Ha €€ BEKTOP UMITyJIbCca
b) BekTOpHOE MPOM3BEJCHUE PAINYC-BEKTOpA MAaTEPHAILHON TOYKHU HA €€ BEKTOP UMITyJIbCa
C) TMPOU3BEACHUE UMIYJIbCAa MATEPUATBHON TOUYKH, HA MJIEUO CHUJIIBI, JCHCTBYIONIEH Ha TOUKY
d) wummynsc MaTepuabHOM TOYKH B IaHHBI MOMEHT BPEMEHH
€) TPOU3BEJEHHE MACChl MATEPUAILHOM TOUKH Ha KBaJpaT €€ PacCTOSHUSA 10 OCH BpallleHUs

6. JSlBimenue PE30HaHCa NP BbIHYKICHHBIX TAPMOHUYCCKUX KOJIEOAHUSAX COCTOHUT

! HpI/IBO,I[}ITCH THUIIOBBIE BOIIPOCBHI W 3aJaHUA. OI.[eHO‘IHLIC Cpe€ACTBa, NPEAHA3HAYCHHBIC JIA NPOBEACHHA aTTCCTAallMOHHOIO

MEpOIIPUATHSA, XPaHATCA Ha Kadeape B TOCTATOUHOM JUIs MPOBEINCHUS OLCHOUYHBIX HPOLEAYp KOIMYECTBE BapHaHTOB. OIEHOUYHbIC
CpeACTBa MOAJIEKAT AKTyallHM3allMk C Y4YE€TOM pa3BUTHS HayKu, oOpa3oBaHUs, KyJIbTypbl, SKOHOMUKH, TEXHHKH, TEXHOJOTUH
conuanbHOU chepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COJIEPIKaHMs OLEHOYHBIX CPEICTB Cpeid 00yJaIoIMXCsl YHUBEPCUTETA
HECYT 3aBeyIoIui kadeIpoi U npernoaaBarTelib — pa3pabOTUUK OLIEHOYHBIX CPEJICTB.



a)
b)
c)
d)

e)

a)

a)
b)

¢)
d)

e)

b)
¢)

e)

a)

¢)
d)

e)

a)
b)
¢)
d)

d)

B PE3KOM YMEHBIICHHH aMIUTMTYAbl KOJCOaHHHA TpH MPUOIMKCHHM YacTOTHI BHEIIHEH CHIIBI K HEKOTOPOMY ee
3HAYEHHIO, ONPEIEIIIEMOMY CBOMCTBAMU CUCTEMBI

B PE3KOM YBEJIMUEHHUH aMIUTUTY bl KOJIEOaHUH IIPH MPUOIMKEHUH YaCTOThI BHELITHEH CHIIBI K HEKOTOPOMY €€ 3Ha4€HHIO,
onpeesIEeMOMY CBOMCTBAMH CHCTEMBI

B PE3KOM YBEJIMYCHUM 3aTyXaHUsl KOJeOAHUN NpPU NPUOIMKEHHH YacTOThI BHEIIHEW CHIIbI ¢ COOCTBEHHOM 4acTOTOM
CcBOOOIHBIX KOJIEOAHUI

B PE3KOM YMEHBIIICHUU 3aTyXaHHs KOJeOaHUM MPH NPUONMKEHHH YacTOThI BHEIIHEH CHJIBI K COOCTBEHHOM YacToTe
CBOOOJIHBIX HE3aTYXAMOMINX KOJIeOaHmit
B TIPEKpAIlcHAH KOJeOaHuii IpH MPUOTHKEHUH YaCTOTHI BHEIITHEH CHITBI K 4acTOTe CBOGOIHBIX KOJIEOaHMi

7. DHTpommeil B TepMOANHAMHKE Ha3bIBaeTCsA QYHKIMSA COCTOSHUS TEPMOINHAMHYECKON CHCTEMBI,

OECKOHEYHO Majloe H3MEHEHHE KOTOPOil B 00paTHMBIX NPOLECCaX PaBHO OTHOLICHHIO OECKOHEYHO MaJloro KOJIMYEeCTBa
TeIuIa, NePeJaHHOr0 CUCTEME K TEMIIepaType CHCTEMBI

0ECKOHEYHO MaJioe M3MEHEHHE KOTOPOii B HeOOpaTHMBIX IPOIeccax PaBHO OTHOLICHUIO OECKOHEYHO MaJIOr0 KOJIMUECTBA
TeIIa, TIePeJaHHOT0 CUCTEME K TEeMIIepaType CHCTEMBI

M3MEHEHHE KOTOPOH B JIFOOBIX MPOIIECCax PAaBHO OTHOLICHUIO KOJIMYECTBA TeIlIa, IIePeJaHHOr0 CUCTEME K TeMIIepaType
CHCTEMBI

0ECKOHEYHO MaJIoe N3MEHEHHE KOTOPOH B 00paTHMBIX ITPOIIECCaX PABHO MPOU3BEICHHIO OECKOHEYHO MAJIOTO KOJMYECTBA
TeIIa, TIepeJJaHHOTO CUCTEME U TEMITEPATyPhl CHCTEMBI

0ECKOHEYHO Mayloe HM3MEHEHHE KOTOpPOH B HEOOpaTMMBIX IIPOIECCaX pPAaBHO MPOM3BEICHUIO OECKOHEYHO MAaJioro
KOJINYECTBA TEIUIa, IEPETAHHOTO CHCTEME U TEMIIEPATYPhl CUCTEMBI

2.1.2 IlpuMepsI TECTOBBIX 3a/IaHMIA. 2 ceMecTp

1. Yto Ha3pIBaeTCA NOTEHIIMAIOM IEKTPOCTATHUECKOTO MOJIs?

HanpskeHHOCTB AIIEKTPHYECKOTO MO B JAHHON TOYKE MIPOCTPAHCTBA, YMHOKEHHAS HAa PaJUyC BEKTOP JaHHOH TOUKU
Cpenu gaHHBIX OTBETOB HET MPABHUIIBHBIX

PaboTa o nepemMenieHno eANHIYHOTO MOJI0KUTEIBHOTO 3apsAa U3 JAHHOH TOYKH IIPOCTPAHCTBA B OECKOHEYHOCTD
IToTeHnManpHas SHEPIUs NPOU3BOIBHOTO 3apsi/id, IOMEIIEHHOT0 B TaHHYIO TOYKY IIPOCTPAHCTBA

Curna, neficTByIoIIast Ha €IMHUYHBIN ITOJIOKUTENBHBIN 3aps]], IOMEIICHHBIN B TaHHYIO TOUKY IPOCTPAHCTBA

2.  KoHaeHcaTopoM Ha3bIBaETCS

JIBE IUIOCKMX IUIACTHHBI, pAa3/IeieHHbIX CJIOEM JHUIJIEKTPUKAa C OTIMYHOW OT eIUHHUIBI JUDJICKTPHUUIECKOM
MPOHHUIAEMOCTBIO

711000€ YCTPOHCTBO, KOTOPOE CIIOCOOHO HAKAIUIMBATh DJIEKTPHYECKUE 3apsi bl

JIBa M30JIMPOBAHHBIX APYT OT APYra KOHUEHTPUYECKUX [IUIHHIpA

CHCTEMA, COCTOSAIIAs U3 ABYX M30JIMPOBAHHBIX APYT OT Apyra IIPOBOJHHUKOB

000 MPOBOIHUK, €CIIM OH 001aJacT IICKTPUICCKONH EMKOCTHIO

3. Cohopmynupyiite Teopemy [aycca Uit 2JIEKTPUYESCKOTO TIOJIS B BAKyyMe

[upkynsnus BeKTOpa HAIPSHKSHHOCTH 3JICKTPUUCCKOTO TMOJIS 110 JII000OMY 3aMKHYTOMY KOHTYPY PaBHA HYIIIO

IToTok BekTOpa HANPSHKEHHOCTH 3JICKTPUYECKOTO MOJsI Yepe3 MPOU3BOJIBHYIO MOBEPXHOCTh PABEH aireOpamyecKoin
CyMMe 3aps/I0B, HAXOIIUXCS Ha STOW TOBEPXHOCTH, JCICHHON HA ICKTPHUCCKYFO MOCTOSTHHYEO

[ToTok BekTOpa HANPSHKCHHOCTHU 3JICKTPUIESCKOTO IOJIS Yepe3 MPOU3BOJILHYIO 3aMKHYTYIO TIOBEPXHOCTh PaBHA HYJIIO
[upkynsiiust BEKTOpa HAMPSHKEHHOCTH 3JEKTPUIESCKOTO MOJIS 10 JTI000MY 3aMKHYTOMY KOHTYpPY paBHA MOTOKY BEKTOPA
HAMPSHKEHHOCTH AJIEKTPUYECKOTO MOJIsI Yepe3 MPOU3BOIIBHYIO MOBEPXHOCTh, OMUPAIOIIYIOCS Ha 3TOT KOHTYD

[MoTOK BEKTOpa HAMPSHKEHHOCTH DICKTPHUYECKOTO TOJI Yepe3 MPOM3BOJIBHYIO 3aMKHYTYIO TMOBEPXHOCTh paBEeH
anredpanyeckoil CyMMe 3apsiioB BHYTPH 3TOW IIOBEPXHOCTH, JICICHHOW Ha 3JIEKTPUUYECKYIO MOCTOSHHYIO

4. Cdopmymupyiite mepBoe npasmio Kupxroda

Anrebpandeckasi cyMMa TOKOB B JIFOOOM KOHTYpE TN paBHA HYITIO

AureOpandeckasi cyMMa TOKOB B JIFOOOM y3Jie [IeTIH paBHA HYJIIO

Anrebpanueckas cymma J/IC B KaKI0M KOHTYpE paBHa HYJIIIO

Anrebpamueckas cymma DJIC B KaXkIOM KOHType paBHa aireOpamdecKod CyMMe IPOM3BEISHHHA CHJIBI TOKa Ha
COIIPOTHBIICHHE BCEX YYaCTKOB KOHTYpa

Anrebpanueckas cyMMa MaJICHUH HANPSKCHUH Ha BCEX YYaCTKOB KOHTYpa paBHA HYJIIO

5. BexkTopoM MarHUTHOM MHAYKLUU Ha3bIBAETCS

BEKTOpHas (U3MUEcKasi BEIWYMHA, MOIYJh KOTOPOH paBEH OTHOIICHHI0 MaKCHMAalbHON CHIIBL, JEHCTBYIOIIEH CO
CTOPOHBI MATHUTHOTO IOJISI HA OTPE30K NPOBOJHUKA C TOKOM, K CHJIE TOKA B TIPOBOJHHUKE

BCKTOpHas ¢)H3I/I‘ICCKaﬂ BCJIMYMHA, MOAYJIb KOTOpOﬁ PaBCH OTHOIICHUIO MAKCUMAJILHOI'O MEXaHUYCCKOT0O MOMECHTA CHUJI,
JICHCTBYIOIMX HAa PaMKy C TOKOM, ITOMEIIEHHYIO B OJHOPOAHOE MOJjie, K MPOU3BEICHUIO CHJIBI TOKa B paMKe Ha ee
TUIOINAAb

BEKTOpHAas (u3HYecKasi BeJIMYNHA, MOJYJIb KOTOPOW paBeH OTHOIICHHIO MUHMMAJILHOTO MEXaHHYECKOTO MOMEHTa CHII,
JICHCTBYIOIIMX HAa paMKy C TOKOM, IOMEIIEHHYIO B OJHOPOAHOE MOJe, K MPOU3BEIEHUIO CHJIBI TOKa B paMKe Ha ee
TUTOIIA/b

BEKTOpHas (u3HUYecKasi BEJIMYNHA, MOJYJb KOTOPOH paBeH OTHOIIEHHIO MUHHMAJIBHOTO MEXaHHYECKOTO MOMEHTA CHII,
JEHUCTBYIOIIMX HA PaMKy C TOKOM, IIOMEIICHHYIO B OZHOPOZHOE II0JIe, K MPOM3BEICHUIO CIJIBI TOKa B paMKE Ha €e
EPUMETP
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BEKTOpHAas (hu3uuecKas BeJIMYHNHA, MOLYJIb KOTOPO paBeH cuJie, IeHCTBYIONIeH Ha €MHUYHBIN TOJOKUTEIBHBIN 3apsi,
HaXxOJISIIMNACS B MArHUTHOM I10JIe

6. SIBneHMe CaMOMHAYKIIMU COCTOUT B:

Bo3HMKHOBeHNH O/IC MHIyKIMM B NPOBOJSIIEM 3aMKHYTOM KOHTYpE HMPU W3MEHEHHMHM MarHUTHOTO IIOTOKa depes
MIPOU3BOJIbHYIO IOBEPXHOCTD, OIIMPAIOIIYIOCS Ha TaHHBII KOHTYD

BO3HHKHOBeHHH OJIC MHIYKIMH B MPOBOJIIEM 3aMKHYTOM KOHTYpe NpPH H3MEHEHHHM TOKa, MPOTEKAIOIIEero yepes
JIaHHBIA KOHTYP

Bo3HHKHOBeHUH D/IC MHIYyKIMK B IPOBOSAIIEM KOHTYPE IPU 3aMBIKaHUH WM Pa3MBIKaHUM JAHHOTO KOHTYpa
BO3HUKHOBEHUU TOKA B IPOBOJAIIEM 3aMKHYTOM KOHTYpE IPU U3MEHEHUU MarHUTHOTO IIOTOKA Yepe3 NaHHbIN KOHTYP
BO3HMKHOBEHHMH TOKA B IIPOBOJAIIEM 3aMKHYTOM KOHTYPE NP U3MEHEHUU MATHUTHOIO IIOTOKA YE€pe3 IPOU3BOJIBHYIO
MIOBEPXHOCTb, OMUPAIOIIYIOCS Ha JAHHBIA KOHTYP

7. DOddexTrBHOE 3HAYEHHUE CUIIBI IEPEMEHHOTO TOKA ONPEAEIIIETCS KaK

BEJIMYMHA TAKOr'O MOCTOSIHHOTO TOKA, KOTOPBIM 3a BpeMs, paBHOE OJHOMY MEPUOTY IEPEMEHHOrO TOKa, MPOU3BEAET
TaKy'o ke paboTy, YTO M pacCMaTPUBAEMBbIil IEPEMEHHBIH TOK;

BEJIMYMHA TAKOTO IMOCTOSHHOTO TOKa, KOTOPBIM MEPEHOCUTh Yepe3 MOIEPEUHOe CEUeHHE MPOBOJHUKA TaKOU ke 3aps,
KaK ¥ IEPEeMEHHBIH TOK;

BEJIMYMHA TOM YaCTH MEPEMEHHOTO TOKa B LIETIH, SHEPTUSI KOTOPOH MIEPEXOANT B TEIUIO, BBIICISIEMOE B LIETIH;

BEJINYMHA aMIUIATYAbI IEPEMEHHOTO TOKa;

BEJIMYMHA aMIUTATYABI IEPEMEHHOT'O TOKA, YMHOXKCHHAA Ha \/E

8. Uro Takoe BOJHOBAS MOBEPXHOCTH?

[ToBepXHOCTB B IPOCTPAHCTBE, O KOTOPOIl HOIUIa BOJHA B IAaHHBII MOMEHT BPEMEHU
I'eomeTpuueckoe MECTO TOUYEK, HCIBITHIBAIONIINX BO3MYILEHHE B OJIMHAKOBOH (hase
I'eomeTprueckoe MECTO TOUEK, BOSMYILCHHUS KOTOPBIX MaKCUMAJIbHEI

[orpannyHasi HOBEPXHOCTH, OTAEISIONIAs BO3MYLIEHHYIO CPEy OT HEBO3MYIIECHHOH CpeIbl
IInockocTs, NepneHAUKYJIIApHAs HAIIPABICHUIO PACIIPOCTPAHEHUS BOJIHEI

9. Cdopmynupyiite 3aKOH IPSIMOJIMHEWHOTO PACIPOCTPAHEHHUSI CBETOBBIX JIyUeid

CaeT MeXx 1y JTFOOBIMU JBYMSI TOUKAMH PACTIPOCTPAHACTCS 1O MPSIMOM JIMHUH, COSIUHSIOMIMN TOUKH

B m10661X cpemax cBETOBOH JIyd MPenCTaBIsIeT cOO0H MPAMYTO JTMHHIO

CaeToBast BOJIHA BCET/Ia PACHIPOCTPAHAETCS 10 MPSIMOI JTMHUN

B onHOpOIHBIX Ccpeax CBETOBOM JIyY SIBJISIETCS MIPSIMOU JIMHUEH

B ontudecku nmpo3pauHbIX cpefax CBETOBOM JIyd BCETAa ABISAETCSA MPAMON IMHUEH

10. Yro Ha3bIBaeTcs qudpaKuueil CBETOBBIX BOJIH?

Bce siBneHusi, cBsi3aHHBIE C OTHOaHNEM CBETOBBIMH JIy4aMH JIFOOBIX MTPEISITCTBHN

PasnoskeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTb SIBJICHHH, KOTOPBIE 00YCIIOBIIEHBI BOJIHOBOM MPHPOOI CBETa M HAaOIIOJAI0TCS IPU €r0 PAcCIpOCTPaHEHUN
B CpeJax C pe3KO BBIPAKEHHBIMU ONTHYECKUMH HEOJHOPOAHOCTAMU

COBOKYITHOCTb SIBJICHUH, KOTOPBIE 00YCIIOBIIEHBI 3aBHCUMOCTBIO TTOKA3aTeNs IPEIOMIICHHUS OT YaCTOThI CBETOBOH BOJIHBI
Hano>xeHne KOrepeHTHBIX BOJIH APYT HA Apyra

11. Vkaxute HauOoJIee NMpaBwIbHY0 (HOPMYIHPOBKY 3akoHa Maitoca

NHTEeHCHUBHOCTL €CTECTBEHHOTO CBE€Ta, MNpOHICAUICTO 4YEPE3 MOJApHU3aTOp, IMPU OTCYTCTBUH TIOIJIOIICHUSA CBETA
BEIIIECTBOM MOJISIPU3aTOpa YMEHBIIIAETCS B JIBa pa3a

MHTEHCUBHOCTDh MOJISIPU30BAHHOIO CBETa, MPOUIEIAIIET0 4Yepe3 aHalu3arop, MPsSMO MPOMOPLUOHAIBLHO KBaapary
KOCHHYCa yrila MeX]ly pa3pellieHHbIMH HallpaBJICHUSIMHU MOJISIPU3aTOPa U aHaJIu3aTopa

MHTEHCUBHOCTDh TOJSIPU30BAHHOTO CBETa, MPOIIEJIIEr0 4epe3 aHalIM3aTop, pa3pelieHHOE HaIpaBlIeHUE KOTOPOro
MIEPIICHANKYIIIPHO BEKTOPY Jyda, paBHA HYIO

MHTEeHCHBHOCTh €CTECTBEHHOTO CBETa, MPOIMISANICTO Yepe3 ONTUYECCKYI0 CHCTEMY IOJIIpH3aTOp-aHaIH3aTop, BCEraa
MEHBIIIC MHTEHCHBHOCTH CBETA, TaJAIOIIET0 Ha OJSPU3aTOD

VHTEeHCHBHOCTh €CTECTBEHHOTO CBETa, IMPOILICANIETO Yepe3 IMOJSIPHU3aTop, IMPH OTCYTCTBHH MOTJIOIIEHHS CBETa
BEIIECTBOM HE M3MCHSACTCS

12. CnexTpanbHas H3IIydaTeabHast CIOCOOHOCTH Tea 3TO

OHEprus, n3iaydacmas emxmnueﬁ TIOBECPXHOCTH TEJIa 3a €AUHUIY BPEMEHH B CAMHUYHOM MHTCPBAJIC JIJIMH BOJIH

SHEprus, U3IydaeMasl BCeM HarpeThIM TeJIOM Tejla 3a €AMHUIY BPEMEHH B €AMHUYHOM HHTEpBane AJUH BOJIH

MOJIHAsI SHEPTUsl, U3IydaeMasi BCEM HarpeThIM TE€JIOM BO BCEM CHEKTPalIbHOM AMANa30He JUIMH BOJIH 3a €AUHUIY BpEMEHU
SHEprus, u3lydaeMas eJUHULECH TOBEPXHOCTHU Tela 32 €AUHUILLY BPEMEHH BO BCEM UHTEpBaJIe UIMH BOJIH

SHEPTHsl, U3ITydaeMas eAMHHUIECH MOBEPXHOCTH Tella 38 €AMHMILY BPEMEHH B ONTHYECKOM IHMAaIa30He JAIWH BOJIH

13. Kaxoe u3 npuBeIeHHBIX yTBEPKICHUH SBJISIETCS BEpHBIM B Teopuu bopa?

PazpermenHpIME OpOUTaMH UISt 3JIEKTPOHOB SIBJISIIOTCSL TaKue, JUISI KOTOPBIX MOMEHT MMITYJIbCa 3JIEKTPOHOB KpaTeH
LEJIOMY YUCITy BETUYUH

OHeprus 31eKTPOHA Ha OPOHUTE U €€ PaANyC MOTYT OBITh IIPOU3BOIBHBIMHU

Paanyc opOHUTHI S7IEKTPOHA C TEYEHUEM BPEMEHH YBEININBACTCS

[Ipn nBYXEHUN 3JIEKTPOHOB IO OPOUTE MPOUCXOJUT HENPEPHIBHON M3IyUIEHUE YSHEPTHN

Pannyc opOHUTEI BJIEKTPOHA C TEYEHUEM BPEMEHH YMEHbIIAETCS




14. Yro BeIpaxaroT COOTHOIIEHHS HEOMPEIEIEHHOCTEH B KBAHTOBOM MEXaHUKe?

a) COOTHOHJeHI/lH MEKIAY UBMEPCHHBIMH TOYHBIMU 3HAYCHUAMU KOOPJAUHATHI 1 UMITYJIbC MUKPOYACTHUIbI

b) OrcyTcTBUE OrpaHUYEHHI AJIsl OTHOBPEMEHHOT'O M3MEPEHHST KOOPAMHATHI U UMITYJIbCA MUKPOYACTHIIBI

¢) KopnyckynsipHbie cBoiiCcTBa BeliecTBa

d) BomHOBEIC CBOWCTBAa MUKPOYACTHI]

¢) CooTHOIICHUS MEXIY CPCTHUMH KBAJIPATUYCCKAMHU OTKIOHCHUSMH TPH OJHOBPEMEHHOM HM3MEPCHUU KOOPAWHATHI U
WMITYJIbCA YaCTHIIBI

OIIK-1.3. Ilpumenser OOyJaromiuiicst 3HaeT:

€CTeCTBEHHOHAYYHBIC METOBI METOJIbl TEOPETHYECKOT0 M IKCIIEPUMEHTAIBHOTO UCCIICNOBAHUS (DH3UYECKUX OOBEKTOB,
TEOPETUYECKOTO U MPOLIECCOB U SBJICHHI, METOIUKY IPOBEACHUS U 0OpabOTKH Pe3ysbTaToOB (HHU3HMIECKOTO
9KCIIEPUMEHTAIBHOTO 9KCIIEPHMEHTA

HCCIIEI0BAaHNUS OOBEKTOB,
MIPOIIECCOB, SIBJICHUH, TPOBOIUT
SKCHEPUMEHTHI 110 3a1aHHOU
METOJIMKE U aHAJIU3HPYET
Pe3yIbTATHI

2.1.3. IlpumMepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. MrHOBEHHOE YCKOpEHHE MAaTepUaIbHON TOUYKHU OINpeaessieTcs q)opMynoﬁ
. V(t+A)-V(t V(t+At)-v(t . V(t+ A+ V(¢

b a=fim EHAO=FO o SEA) =IO SHAI0
At=0 At At At—>0 At At—0 At m

GO §

2. Kakas ¢opmyia BeipaxaeT paboTy MpH ABHKEHHUH MAaTEPUAIbHOW TOYKHU 1O MPOU3BOJILHOM TPACKTOPHH M3 MOJOXKEHHs | B
nojioxenue 2?7

2 2
1) A12 ZJ.F'dV 2) A, :F'(vz_vl) 3) Al2 :'[F.df 4) A, :F'iﬁz 5) Ay, = Fsy, cosa
1 1

3. MOMEHT WHEPITNH MTPOU3BOIHFHOTO TeJla OTHOCUTEIHHO HEMOABIKHOM OCH BpaLIeHHUS OIpeaesieTcs GopMynon

N N
Du=>mnr 2 J=mr* 3)J=mr 4) j=J, +ma’ 5)J= mr’
i=1 i=1

4. Vxaxwure GopMyJly Ul MOMEHTa HHEPLMM TOHKOTO OJHOPOIHOTO CTEPYKHS MACChl m M IJIMHBI [ OTHOCUTENBHO
HETIOABIDKHOW OCH BpAIICHUS, IPOXOISAIICH Yepe3 CepeinHy CTePIKHS.

1 1 | 1 2
NWJ=-—ml* nJ=—ml* 3NJ=-ml* 4 J=—ml* 5 J="ml’
) S )= VIEgmt Epme g

5. Vkaxwure dpopmyy mist KI1J] TeruioBoii MammaHb

1)77:T1_Tz 2)77:Anmg3u 3)77:g 4)77:Q1_Q2 5) = o
]11 A?ampal/ QZ Ql Ql - Q2
6. Yxaxute popmyiy st pacnpeneneHus bosbimana.
E..+tU
1) n=n, exp(— bl;x; J 2) n=n,exp —% 3) n=n, exp(— ?;j 4 n=n, exp[— ";‘fj 5) n=n, exp(— kUTj

2.1.4. TIpuMepsbl TeCTOBBIX 3aJaHHUI. 2 ceMecTp

1. Beibepure Qopmyry Ui HaMpPsKEHHOCTH 3JIEKTPUUYECKOTO OIS, CO3/1aBAEMOr0 PaBHOMEPHO 3apsDKEHHOM IUIOCKOCTBIO B
BaKyyMe.

HDE=2 2)E-= ) NE=-—I_ HhE- qS S)E=2

g 2¢,d? dre,r 4re, 2¢,

0
2. 3axoH buo - CaBapa — Jlammaca nmeer Bua

1) B=todrxv 2)dé:ﬂﬂ 4) gt LA xT 5y 5t 11

iy 4r  r 4 r Az 47 r?

3. Kakast u3 popMyI1 IPaBIITFHO OTPAKAET CBSI3b MEKIY HAIIPSKEHHOCTHIO JIIEKTPHYESCKOTO MOJIS ¥ TIOTCHIIHAIOM 3JICKTPUIECKOTO
mnoJis?




. E
D =g, =[E-dF 2) p=EF 3) ¢,—p,=E-(F~%) 4) p=divE 5 ¢=—
1

4. 3axoH Amrepa B 00IIeM BH/I€ UMEET BUJ
\)dF =1dixB 2)dF=I1IxdB 3) F=IIxB 4) F=I1-B 5) F=I1lBcosa
5. Kakoe u3 nepeuucieHHbIX YpaBHEHUIl BXOJUT B CUCTEMY ypaBHeHUI MakcBema?
~ _ R - B - -
) §D-as=q 2)§H-ds=0 3)§Ed=0 4 H=—~J 5 &=[E-d5

0

1 R’

1 .
6. Ecin Wy =—F—= U o=,|—— > TO q)opMlea JJIg 3aTyXaromux KoJieOaHUH B CHJILI TOKA B KOJI€OATEILHOM KOHTYpE
JLC LC 4L

HMEET BUJL
D)r=1, exp(—%tj cos(a)ot+ a) 2)I1=1, exp(—%t} cos(a)t + a) 3)I=1, cos(a)ol +06)

4) I=1I,cos(wt+a) 5) I=1,cos(er)
7. Ilepuon 3aryxaromux KouedaHuii B KoiebaTebHOM KOHTYPE paBeH
1 1 1 1
1 R 1 R 1 R\ 1 R 1 R
) T=22—+—| 2) T=27|—- NT=22|—+—| HHT=27—- 5) T=2x —
) [LC 4LZ) ) (LC 4sz ) (Lc 4sz ) [LC 4sz )T 2’{Lc+4yj

8. VIHTEHCHBHOCTH TIpH HANOKEHHH IBYX Kocepenmublx BomH pasHa (0 [ pasHOCTb (a3; I,, I, VHTEHCHBHOCTH BOJH B

otaenbHOCTH, [, # [, ):

DI=1,+1, 2)1=L+L+211,c086 3) =1} +I} +211,c0s8 4) [ =1} +1} =211 c0s8 5) [ =4I} +12

9. Ha mudpakinoHHYIO PEIIeTKY ¢ IEpHOJOM d MajaeT CBET OMpPEICNICHHOHN UIMHBI BOJMHBL Kakoil u3 (GopMysi COOTBETCTBYET
MaKCHUMYM IEpBOro nopsiaka?

) sing0=i 2) singa—% 3) singo—ﬁ 4) singo—i 5) sin(p—z—/1
d 34 2 2d - d

7 1

10. Ecnmn “min p ~ max - MyHUMAaNbHAsT 1 MAKCUMAJIbHAST HHTEHCUBHOCTEL YaCTUYHO MOJIAPU30BAHHOI'O CBETA, IMIPOITYCKAaEMOI'0O
AHAJIM3aTOPOM, TO CTCIICHB MMOJIAPU3AILINU CBETA ONIPEACITIACTCA 110 ¢)0pMyne
! +1 min 1 -1 1 -1 . I . I

__ " max __ T max min __ T max min _ min _ “min
p=—r=—" =_mx T p=—mx mn p=——mn p=_min

1) Imax - Imin 2) Imax + Imin 3) max 4) max min 5) [max
11. HpI/I NnaJgeHuu CBETOBOTO JIyda, paCIpOCTPAHAIOIICTOCS B r[epBoi'I CpCAC Ha I'paHUIly pa3acia HepBOI?'I u BTOpOﬁ Cpenanl €
IMOKa3aTeIsIMU MPCIOMIICHUA n U 7, , n; > n, yroj HOJHOIO BHYTPEHHEI O OTPAXKCHUS o YAOBJICTBOPSCT YCIOBHUIO

1) sing = - 2) sing =22 3) tgoc:i 4) tga:n—2 5) cosa =

n, n n, n n,

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

[TpoBepsieMblii 00pa30BaTENBHBIN pe3yIbTaT:

Kon u HaumeHnoBanue OO6pa3oBarebHbIN pe3yabTaT
HHIUKATOpA JOCTHKEHUS
KOMICTCHIUH

OIIK-1.2. Ilpumensietr ocHOBHBEIe | OOy4aromuiicss ymeer:

TIOHSITHSI U 3aKOHBI HCTOJIB30BaTh OCHOBHEIC IMOHATHS U 3aKOHBI (PU3UKH JIJIS PEIICHUS TPEAMETHO-TIPOQIIBLHBIX
€CTECTBEHHBIX HaYK IS 3a1ad

pelIeHus peIMeTHO-
pOo(UIBHBIX 33129

2.2.1 Ilpumepsl 3aga4. 1 cemecTp




10.

11.

10.

11.

12.

13.

MOTOIMKIIUCT 3a TMEPBBIE 5 MHH Ipoexai 3 KM, 3a mocieayromue 8 MuH — 9,6 KM u 3a nociegaue 6 MuH — 5,4 KM.
OmnpenenuTb CKOPOCTh JBIKEHUSI MOTOIMKIIMCTA HA KAXKIOM M3 TPEX YYacTKOB IIyTH; CPEIHIOI0 CKOPOCTh 3a BCE BpEMs
JBUKECHUS.

JlBa moe3na MIyT HaBCTpeuy APYT APYry cO CKopocTsiMH Vi = 36 kM/4 U v, = 54 km/u. [laccaxup B mepBoM moesje
3aMeyaeT, YTO BTOPOH 10e3]] TPOXOJUT MUMO HETO B TeueHHe BpeMeHH t = 6 ¢. KakoBa jimiHa BToporo noesna?

Touka ABMXKETCS MO OKPYXkKHOCTH pajuycom 20 ¢M ¢ TIOCTOSHHBIM TaHTE€HIUMAIBHBIM ycKopeHreM 5 m/c?. Uepes kakoe
BpeMs I10CTIe Havyasla JBMKSHUS] HOPMAJIbHOE YCKOPEHHE TOUKH OyIeT paBHO TaHT€HIMAIEHOMY?

Ha HaxIIOHHOM TUIOCKOCTH UTHHOW 13 M W BBICOTOM 5 M JIeXHT Tpy3 Maccoit 26 kr. KoadumuenT tpenus pasex 0,5.
Kakyro cuily Halo NpHIOXKUTH K TPY3y BAOJb 3TOW IIOCKOCTH, YTOOBI BTAUTh Ipy3? UTOOBI CTAIINTH TPy3 C ATOH
IDIOCKOCTH?

IToe3n maccoii 500 T ABMKETCSI paBHO3aMEUICHHO IIPU TOPMOKEHUH, TIPH 3TOM €TO CKOPOCTh YMEHBIIIAeTCs B TeUeHHE |
MmuH oT 40 1o 28 km/4. HaiiTu ciiry TOpMOXEHUS.

Teno CKOMB3UT MO HAKIOHHOM IIOCKOCTH COCTAaBJIAIOIEH ¢ ropusonToM yroa 45°. Ilpoiias paccrosume 36,4 cM Teno
npuobpereT ckopocTh 2 M/c. UeMy paBeH K03(h(DULIMEHT TPEHUS Tella O IMIOCKOCTh?

Opynue, )XKecTKO 3aKperuieHHOE Ha YKEJIEe3HOJOPOXKHOM IuaTgopMe, NPOU3BOJIUT BBICTPE BJOJb IIOJIOTHA KEJIE3HOU
JIOporH 1oJ] yrioM oL = 30° K sinHuM ropu3oHTa. ONpenesuTb CKOPOCTh Uy OTKaTa IIaT(OpPMBL, €CIIM CHapsi BBIJIETAET CO
ckopocThio U; = 480 M/c. Macca mathopMsbl ¢ OpyAreM u CHapsaaMu m; = 18 T, Macca cHapsiga m; = 60 Kr.

[lap maccoit m; = 3 Kr IBHXKETCSA CO CKOPOCTHIO Vi = 2 M/C U CTAJIKHBAETCS C MOKOSIIMMCS IIAPOM MAaccoil my = 5 K.
Kakass pabora Oynmer coBepiieHa npHu aedopManuy mapoB? VYpaap cuutaTh aOCONIOTHO HEYNPYTMM, HPSMBIM,
LEHTPAIbHBIM.

CrepieHb BpaIaeTcst BOKPYT OCH, TIPOXO/IAIIEN Yepe3 ero CepeliHy, COTIacHO ypaBHeHuio ¢ = At+Bt3, rae A
=2 pam/c, B = 0,2 pan/c’. OnpenenuTs Bpamaromuii MOMEHT M, IeHCTBYIONIMIA Ha CTEPIKEHD YEPE3 BpeMs t = 2 ¢ HOCIIE
HaJaya BpalleHus, eClId MOMEHT MHepiuu crepkas J = 0,048 kr-m?.

Ha xparo miaropmsl B BUJIE JUCKA, BPAIIAOMIENHCS 10 MHEPLMK BOKPYT BEPTHKAILHOMW OCH ¢ 4acTOTOM nj = 8 MuH ',
CTOUT 4yenoBek Maccoit m; = 70 kr. Korya genoBek neperien B IeHTp IIaTGOPMBI, OHa CTajla BPaIlaThCs ¢ YACTOTOH Ny =
10 mun ! Onpenenuts Maccy m mwiargpopmbl. MOMEHT HHEPIMH YETOBEKA PACCUMTHIBATE KAK /IS MATEPHATLHOM TOYKH.

Touka coBepiIaeT rapMOHHUYECKHE Konebanus X = A sin t, rae A =5 cm, ® = 2 ¢'. B MOMEHT BpeMeHH, KOT1a TO4YKa
obnamana moreHImanbHOM sHeprueit 0,7 Mk, Ha Hee AelicTBOBaa Bo3Bpamiatomas cmwia B 5 MH. Haiitu 3toT MOMeHT
BpPEMCHH.

2.2.2 Tlpumepsl 3a1a4. 2 ceMecTp

Inomans MIACTHHEL CIIFOIIHOTO KOHAEHCATopa 36 cM%, TOMMMHA ¢10s qudeKTpuka 0,14 ¢cM. BEMUCIATE EMKOCTB, 3apst
W SHEPTHUIO KOHICHCATOPA, €CIIH Pa3HOCTh MOTEHIIMANOB Ha ero oOkimankax 300 B, €cmom = 2,1.

JIBa OOMHAKOBO 3apsOKCHHBIX IIApHWKa IMOJABEIICHBI B OJHON TOYKE HAa HUTIX OJWHAKOBOM MiHHBEL I[Ipm sTOM HUTH
pasonuuck Ha yroia o. lllapukn norpyxator B Macsio. KakoBa IuIoTHOCTh P Maciia, €ClM YroJl pacX0KACHHUs HUTEH TpH
NOrPY’XEHHH B Macjlo OcTaeTcs HeusMeHHbM? [lnoTHoCTh MaTepuana mapukos P = 7,5-10° kr/m3, nusnexrpuueckas

MIPOHHUIIAEMOCTh Macia € = 2,2.

YeTsIpe TaMITEI, pacCUNTaHHBIC Ha HampsbkeHue 3 B u cuimy Toka 0,3 A, HaIo MOJKIIOYUTH MAPaJUICIbHO U IMHUTATh OT
MCTOYHMKA HanpspkeHus 5,4 B. Pe3ncTop xakoro conpoTHBIEHHUs Ha/I0 BKIIFOYHUTH ITOCIIEI0BATEIBHO JTaMIIam?
Awmmepmetp umeet compotusieHne 0,02 Om. Ero mkana paccunrtana Ha 1,2 A. IlIyHT Kakoro CONPOTHBIICHHS HAIO
MIOCTaBUTH K aMIIEpMETPY, YTOOBI MOYKHO OBITO U3MEPSITh TOKH CHIION 10 6 A?

OpHoponHoe MarHUTHOE Tone ¢ uHayknuer 200 MTn gelicTByeT Ha MOMENICHHBIH B HEro MPOBOIHUK JUTHHOH 50 cM ¢
cwioit 0,7 MH. Onpenenute cuily Toka B IPOBOIHUKE, €CIIH YTOJ MEXTy HallpaBJICHUEM TOKa M MHIYKLHEH MarHUTHOTO
noJist pasen 45°.

KBagpaTtHas paMka moOMelleHa B OJHOPOAHOE MarHuTHoe Imoje. Hopmane K IUIOCKOCTH paMKH COCTaBJIseT C
HanpasyienueM MaruuTHoro nons yron 60°. Cropona pamku 19 cM. Onpesiennre MHIYKIMIO MarHUTHOTO TIOJS, €CIH
U3BECTHO, 4TO cpegHee 3HadeHue DJ[C MHAyKIUH, BO3HUKAIOIIEH B paMKe Ipu BhIKItoYeHHu nois B Tedenue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TIOTOK, TMPOHM3BIBAIOIINN 3aMKHYTHIM MPOBOJOYHEIH KOHTYp ¢ comportuBieHueMm 0,5 Om, paBHOMEpPHO
yBemmumicst ¢ 0,2 MB6 no 7 mB6. Kakoii 3apsin mpomren 3a 3To BpeMsi depe3 MoTepeyHoe CeUeHUE MPOBOJHUKA MPH
paBHOMEpHOM M3MeHeHnH notoka. Cuma Toka, /1C — MOoCTOSHHEL.

Karymika ¢ ’xene3HsIM cepedHukoM ceuenreM 20 cm? umeeT HHIyKTHBHOCTS 2-102 I'n. KakoBa 1oikHa GBITH CHIa TOKA,
9TOOBI MHAYKIHS OIS B cepaednuke Oputa 10~ T, urcno BuTKOB pasHOo 1000?

Paccrosiaue L ot meneit 1o sxpana B onsite FOHra paBHO 1 M. OnipeniennTh paccTOsIHNE MEXK Y IIEJISIMH, €CJIN Ha OTPE3Ke
nmHoM 1= 1 oM yknagpisaercs N = 10 TeMHBIX MHTEP(EPEHIMORHBIX TTONOC. JnnHa BOaHBI A = 0,7 MKM.

Ha menky u3 rmneprna TommuHo#i 0,3 MKM magaet Oenbiii cBeT. KakuM OyzZeT Ka3aTbesl IBET IUIEHKU B OTPaKCHHOM
CBeTe, CIIN YTOJI aieHus yden 45°7

Kakyro pa3HOCTb JUIMH BOJIH MOXKET Pa3pelInTh AU(GPAKIMOHHAs PELIeTKA IIUPHUHON 2 CM U IIEPHOIOM 5 MKM B 00/1acTu
KpacHbIX Jiy4eii (A = 0,7 MKM) B CIIEKTPE BTOPOTO MOpsiaka’?

EctecTBeHHBI CBeT NagaeT Ha IIOBEPXHOCTb IHMAJIEKTPUKA MOA YIJIOM MONHOM mnomspusanuu. Kosdouuument
npomyckanus ceera paser 0,915. Haiitu crenens monspu3anyy NpeloMICHHOTO Jyda.

EcrecTBeHHBIN CBET MPOXOJUT Yepe3 J1Ba MOJIIPU3ATOPA, YTOJI MEKAY TIIaBHBIMH IJIOCKOCTSAMHU KOTOPBIX paBeH 45°. Bo
CKOJIBKO DPa3 YMEHBIIUTCS HHTEHCHUBHOCTH CBETa IIOCJIE IPOXOXKICHHA 3TOoM cuctembl? CuHTaTh, YTO Ka)JbIH
noJsipu3aTop oTpaxaer u noryomaet 10% najgaromero Ha HUX CBETa.




14. Kartox BakyymHoro ¢oroanemenra ocBeuiaercs cBeTtoMm ¢ anuHoi Boaubl 0,405 MkM. DOTOTOK Mpekpaiiaercs npu

3aJiep)KUBaroIei pa3HoCTH nmoteHiuanos 1,2 B. Haiitu paboTy BbIxoa 31I€KTPOHOB U3 KaTO/a.

OIIK-1.3. [Mpumensier | OOyuatomuiics ymeer:

€CTECTBEHHOHAyYHbIE ~ METOABI | IPUMEHSITh METOIbl TEOPETHYECKOTO0 M 3KCIEPUMEHTAIBHOTO HCCIEeNOBaHUS (H3HMUECKUX
TEOPETUUECKOTO U | 00BEKTOB, MPOLIECCOB M SIBJICHUH, NMPOBOANTH (PM3MUYECKUE DKCIICPUMEHTHl II0 33JaHHOM
9KCIEPUMEHTAIEHOTO METOJIUKE U 00padaThiBaTh UX PE3yIbTAThI

MCCIICIOBAHHUS OOBEKTOB,

MPOLIECCOB, SBICHUH, MPOBOIUT
9KCMEPUMEHTHl 10  3aJaHHOH
METOJIUKE u aHAIU3UPYET
PE3YNIBTATHI

a)
b)
¢)
d)
e)

a)
b)
¢)
d)
e)

a)
b)
¢)
d)
e)

2.2.3 Ilpumepsl TeCTOBBIX 3aiaHuii. 1 cemecTp

1. Tlemexon mpoien MOJOBHHY OKPYXHOCTH paauycoM 1,5 xm 3a 0,5 gaca. IIpu 3TOM MOAyNb CpelHEro BEeKTopa
CKOPOCTH TIeUIeX0/a paBeH

3,0 km/g

4,0 xm/4

5,0 xkMm/q

6,0 km/g

7,0 km/g

2. Hebombmoe Tenao (MaTepHalbHYIO0 TOUKY) Opocuin mon yriioM 3()° K TOPH3OHTY ¢ Ha4aJlbHOW CKOPOCTBIO 20 M/C
Yepes Kakoe BpeMsl TeJO OCTUTHET Bricieit Toukn? [punsats g=10 m/c?

0,1c

0,2c

0,5¢

lc

2¢

3. Ilpu BKJIIOUEHHM 3JIEKTPOJBHraTeNs €ro poTOp HAuMHAET BpallaThCs PaBHOYCKOPEHHO C YIJIOBBIM YCKOpEHHEM

20 06/c? . CkoIbKO 060POTOB CeNaeT poTop uepe3 | CeKyHIy Mocie BKIIOYSHHs BUTaTes?
10
15
20
25
30

4. Tlazmas ¢ BEICOTHI 1 M, TPy3 Maccoil 1 KT MOKET CKaTh MPYRKUHY KECTKOCTEIO 2 +10° H/M Ha BenuuuHy, paBHYIO
0,1 cMm

0,2 cMm

2cMm

Icm

0,5 cm

5. Tenexka maccoil 15 Kr ABIDKETCS 1O BOTHYTOMY MOCTY cO cKopocThio 10 m/c. B HmKHEl TOUKe crila HOpMaIbHOTO
JaBJICHUA TCJICKKHU Ha MOCT BJABOC IIPEBOCXOAUT CHUITY TAXKECTH. HpI/I OTOM paiuyC KpUBU3HBI MOCTa paB€H

10m

I5™m

20 M

25M

30 m

6. Myxa maccoii 0,5 T, meTsmas co CKOpOCThIO 2 M/c, MOTagaeT B MOABCIICHHBII UK JrCT OyMarn maccoi 1,5 .
Cpa3y 1ocie CTOIKHOBEHHUS CKOPOCTh ABH)KSHUS JINCTA C MPUIIAIILICH K HEMY MYXOH COCTaBIIsIeT

2 m/c

1 m/c

0,5 m/c

0,2 M/c

0,1m/c

7. Hebomnpuioe Teno (MaTrepuaIbHYI0 TOYKY) MAaccoil 2 Kr, HaXOJSIIYIOCS Ha HEKOTOPOW BBICOTE HaJl OBEPXHOCTHIO
3eMJIM U UMCIOLIYI0 MOTCHLHAIbHYIO 3HEepruio paBHyro 400 J[, OTITyCTHIIM, TaK 4TO Yyepe3 HEKOTOPOE BpeMs OHO
ymano Ha 3emir0. YeMy paBHa CKOPOCTb 3TOI'O Tejla B MOMEHT IajieHHs1 Ha 3eMirto? COINpOTHBIIEHHEM BO3/yXa
TpeHeOpeyb.

1 m/c




b) Swm/c

c) 10wm/c
d) 20wm/c
e) 40wm/c

8. OpmHopomnblii muck pammyca 0,1 M, kaTsmuiics 0e3 MPOCKaIb3bIBAHUS IO TOPHU3OHTAIBHOW IMOBEPXHOCTU CO
CKOPOCTBIO 5 M/C, TIoTIaiast Ha HAKJIOHHBIN Y9aCTOK, TOTHUMACTCS HA BBICOTY

a) 2,5wm
b) 1 ™M

c) 05m
d) 04m
e) 02m

9. Haiigure uncno creneneil CBOOOIBI MOJIEKYII HACATBHOTO Ta3a, €CIIM BCS YHEPTHS €0 TEIUIOBOTO ABIKCHHUS
MPUXOJUTCS HA TIOCTYNMATEIbHOE ABMYKEHUE MOJIEKYIT

a) 3

b) 4

c) 5

d o6

e) 7

10. B AByX OJMHAKOBBIX OAJIOHAX HAXOIAMTCA KHCIOPOJ TOJA OJWHAKOBBIM JaBICHHEM p W OIHOW W TOH ke

temriepatypoii 7. Ilocne Toro, kak ra3 u3 rmepBoro OaJuIOHA MTOJHOCTHIO MepeKadaal BO BTOPOW OaJUIOH M TOCIe
9TOTO IOBBICHIIM TeMIIepaTypy B 1,5 pasa, naBieHHE BO BTOPOM OAJUIOHE CTAJIO PABHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) Op

2.2.2 Ilpumepsbl TeCTOBBIX 3alaHUM. 2 ceMecTp

KounebaTenbHbIll KOHTYp € NMPEHEOPEXKUMO MajbIM CONPOTHBIEHUEM MMeEeT 3JeKTpoeMKocTh C = 25 MK®D, HHAYKTHBHOCTD
L =0,01 I'n. MakcumaneHas cuna Toka B koHType 0,1 A. MaxkcuManbHOe HalpshKeHHe Ha KaTyIIKe paBHO

a) 1B
b) 2B
c) 10B
d) 25B
e) 100B

[psimoii mpoBos unHO#M L = 40 cM IBIDKETCS] B OTHOPOJAHOM MArHUTHOM MOJI€ CO CKOPOCTBIO U = 5 M/c NepIeHAUKYISPHO
JVHUSIM UHIYKIUH. Pa3HOCTh MOTEHIMANOB MeX Ty KoHIaMHu mpoBoja u = 0,6 B. MHaykius B MarauTHOrO Noss paBHa
a) 0,12Tn

b) 0,3 Tx
¢) 0,6Tn
d 1Tn
e) 5Tn

Pe3onaHcHas yacToTa BeIHYXqaroniei rapmonndeckoit 3/IC B konebaTenbHOM KOHTYpE, TPH KOTOPOil aMIIMTY/a CHIIBI TOKA
MaKCHMaJlbHa, PaBHA Wpe; = 200 c!. Yemy paBHa MHIyKTMBHOCTh KATYIIKM B KONEOATENLHOM KOHTYPE, €CIH €MKOCTh
KOHJICHCATOPA PABHA ¢ — 5 nixedD !

a) 1I'm
b) 2TInu
c) 3I'm
d 5TH
e) 10TH
[ToTok BeKTOpa ANIEKTPUICCKON HHAYKIIUH (TMEKTPUISCKOTO CMEIIECHU) Yepe3 cheprIecKyIO OBEPXHOCTh, OXBATHIBAIOIIYIO
TOYCUHbIC 3aPAIBI ¢ = 2 uKn, q, = 3 1K, qs =~ 2 uKun, paBeH
a) 1-107° =
_g Kn
b) 2-107° =
_g Kn
c) 3-107° =
_g Kn
d 7-107° =
e) 0 K—Z

M

Temneparypa abCOIIOTHO YEPHOTO TeJIa YMEHBIIMIACH B 2 pa3a. Kak u3MeHuach ero sHepreTuueckas CBETUMOCTh
a) Ysenmumiace B 16 pa3
b) VBemuumnace B 2 pasa




c) VYBenuuwmiach B 4 paza
d) VYwmensmmiace B 2 pasa
e) Ymenpmmiace B 16 pas

Kpachast rpanunia ¢porosddekra s HekoToporo Metauia paHa A = 100uM. Onpepennte MUHUMAaIbHOE 3HAYCHUE YHEPTHH
¢orona, Be3bIBatoniero gporoadpexr. OTBeT Nath B 3B.

a) 1,27-B
b) 3,115B
c) 535-B
d) 9,213B
e) 12,433B

®otoH paccesuics mon yriiom @ = 60° Ha mepBOHAYAIBHO IOKOHMBIIEMCS 3JeKTpoHe. OmpenennuTs HadaIbHYI0 SHEPTHIO
(hoToHa, eciu UTHMHA BOJHBI pacCessHHOrO ()OTOHA OKa3alach paBHON KOMIITOHOBCKOM JUTHHE BOJHBI. OTBET naTh B MaB.
a) 0,31 M»sB

b) 0,61 M>B
c) 0,84 M>B
d) 1,02 M»1B
e) 2,25M»1B

2.3 TunoBble 3aJaHHUsA I OLIEHKH HABBIKOB B KauecTBe 00pa30BaTeIbHOIO pe3yJibTaTa

Ko n HanmeHOBaHUE OO0pa3oBaTeNbHBIN PE3yIbTAT
WHIUKATOPA JOCTIKSHUS
KOMIETSHIIHU

OIIK-1.2. Ilpumensier ocHoBHBIE | OOyJaroUIMiics BIageeT:

HOHATHSA U 3aKOHBI €CTECTBEHHBIX | HABBIKAMH IIPUMEHEHUS OCHOBHBIX MOHATHH M 3aKOHOB KJIACCHYECKOH M COBPEMEHHOI
HayK JUI PELICHUS NPEeIMETHO- | (M3UKH A PeIeHUs IpeIMETHO-NIPOQHIBHBIX 33124

npodHIbHBIX 33134

2.3.1 Ilpumepsl 3ananuii. 1 cemectp

1. Ilpwm n3MepeHnu JUIMHBI Tea ObUIO MPOBEIEHO OJHO M3MEPEHHE C IIOMOIIBI0 MIJUIUMETPOBON YUCHUYECKOW JIMHEHKH.
[Tpu aTOM OBIIIM TIONTyYeHO 3HAUYEHHE JUIHHBI /= 22,3 cM. YeMy paBHa HHCTPYMEHTAJIbHAS MTOTPEITHOCTh U3MEPEHUS?

2. Ilpw u3mepeHun JUIMHBI TeTa OBUIO IPOBEACHO OTHO U3MEPEHHUE C MTOMOIIBIO ITAHTHIMPKYJIS, IIKAJIa HOHIYCa KOTOPOTO
umeer 10 memenwit. Ilpm sToM OBUTH TONy4YeHO 3HadeHHWe MHMHHEI | = 22,7 mMm. YeMy paBHa HHCTpyMCHTaJbHAs
MOTPEITHOCTD U3MEPEHUS?

o R o o
3. PaZ[I/IYCLI ABYX IUIAHET OJAMHAKOBOU INNIOTHOCTU OTHOCATCHA KakK R_l = 3 . Halitu oTHOmICHUE YCKOpCHUU CBO6OHHOFO
2

MnaJacHud U Ha TIOBEPXHOCTHU I3TUX IIJIAHET.
4. Jla maremaTHyeckux MasiTHUKa maccamu my = 0,1 kr u m, = 0,05 kr coBepuIalOT rapMOHHUYECKHE KOJIeOaHHs C

. ol
nepuogamu T; = 1 cu T, = 2 c. HaliTu oTHOLIEHUE IIMH UX HUTEH 1_1
2

5. Tlom metictBmem momenta cmibl 100 H-M, MaxoBWK, IpeACTaBISIONINIA COO0 OTHOPOAHBIN Auck maccod 20 Kr o
pamrycom 1 M, mproOpeTaeT yriioBoe YCKOpEHHE paBHOE .

6. B IByX OQMHAKOBBIX 0aJUTOHAX HAXOIUTCS KHUCIOPOJ IOJ JaBieHHeM 3 aT™ u 5 atM. CHavana o0a 6aiioHa COeTUHIITI
MEXIy cO0OH W BBIPOBHSIUIM JaBJICHWE B HUX TNpPH TOCTOSHHOH Temmeparype 7, a 3aTeM TeMIepaTypy MeUICHHO
YMCHBIIIIH B 2 pa3a, o0Iiee JaBlIcHUE B OaIOHAX CTAll0 PABHBIM .

7. [Ba nupyxuHHbIX MasTHHKa MaccaMu mq = 0,01 kr u m, = 0,02 kr coBeplIAlOT T'apMOHUYECKHE KoJeOaHusi ¢

k1

k_z.

8. IIpyXuHHBINA ¢ Maccoil m ¥ >KECTKOCTBIO IPYKUHBI k coBepiraeT koiebanus ¢ nepuogom T . Uemy OyneT paBeH nmepuon
KoNeOaHMH, eClTi Maccy yMEHBIIHUTh B 4 pa3a?

nepuonamu Ty = 1 cu T, = 2 c. Haiiti oTHOIIEHHE KOA(PPHUIIUEHTOB )KECTKOCTH UX TIPYKIH

2.3.2 Tlpumepsl 3aJaHHUI. 2 ceMecTp

1. Ha yuyacTke HeomHOpOIHOU lenH, conepxaiieil conporusnenus Ry = 3 Om, R, = 9 Om u uctounuk ¢ JIC € = 6 B,
BHyTpEHHEE COTIPOTHUBJICHUE KOTOpPOTO peHeOpeKUMO Majo, TeueT TOK I=14




R] £
|
ey

R2 B
—

A
p—

[Ipu 5TOM pa3HOCTH MOTEHINAIOB MEXAY TOUkaMu A 1 B paBHa

2. barapes 3amkHyTa Ha peoctar. [Ipu yBenmueHnH CONPOTUBIIEHNS peocTara B 4 pa3a HalpsDKEHUE HAa HEM yBEIMUMBACTCS
¢ 2 B 1o 4 B. Ilpu stom D/IC Garapeu paBHa .

3. ToueuHslil 3apsii g cO3MAaeT B OKPYKAIOIIEM IPOCTPAHCTBE AIICKTPOCTATHUECKOE IOJIE, MOIYJIb HAMPSIKEHHOCTH
KOTOPOT'O 3aBUCHUT OT PacCTOSIHUA 710 3aps/a o 3aKoHy E = Tiz % HeMmy paBHa pasHOCTb IOTEHUMAIOB @, — (p MEXKIY
ToukaMu A U BHaxomsmmMucs OT 3apsia Ha pacCTOSIHUAX 7y = 1 M U 75 = 2 M COOTBETCTBEHHO?

4. Tlo TonkoMy mpoBoxay TedeT TOK /. MHAyKIis MarHUTHOTO IO B IIEHTPE MOIYKOIbLA paanycoM R paBHa

1
0

5. DOmnekTpoH 3apsnoM —e, obnagas KUHETHYEeCKOH sHeprueil, paBHOU Ej, NBHXKETCS MO OKPYKHOCTH B OIHOPOJHOM
MarHuTHOM I0JIe ¢ UHAYKIueH B. Paguyc okpy>KHOCTU IIpU 3TOM PaBEH /

6. KonebatenbHplii KOHTYp UMeeT eMKOCTh | MK® n naaykTHBHOCTH 100 MKI 'H. KakoMy yciIoBHIO JOIDKHO y/IOBJIETBOPSTH
COIIPOTHBIJICHHE KOHTYPA, YTOOBI B HEM MOTJIM MIPOUCXOIUTH 3aTyXalOIIe TapPMOHNYECKHE KoJIeOaHus?

7. Conenoun mmHON [ = 1M, nmuamerp KOTOPOrOo Mal MO CpaBHEHHIO C ero mumHOH, mMeeT N = 1000 BuTkKOB.
HanpsikeHHOCTh MATHUTHOTO TIOJISI BHYTPH COJICHOMIA, €CIIM IO HEMY IPOXOAUT TOK | = 2 A, paBHa

8. PaccrosiHue MexIy COCeTHHMMH MakCHMyMaMH MpH JUIMHE CBETOBOIl BOJHBI, paBHOH A, B ombite IOHra paxo 0.1 mm.
Yemy OyJzieT paBHO pacCTOSTHHE MEX/y BTOPBIM M Y€TBEPTHIM MaKCHUMYMOM IIPH JJIMHE BOJIHBI 247

9. B ombite IOHra paccrosiHue Mexay mensiMu 1 MM, pacCTOsSTHHE OT UCTOUYHUKOB JI0 AKpaHa 3 M, IIMPHHA T0JIOC Ha 3KpaHe
1,5 mM. HaiiTi 1ivHy CBETOBOM BOJIHBIL.

10. Yemy paBHa noctostHHast AM(HPAKIUOHHOMN peréTky, eciau Ha | MM e€ jutuHbI conepkutces 200 mTpuxos?

11. Temmeparypa abcoIOTHO YEPHOTO TeIa YMEHBIIMIACH B 2 pa3za. Kak u3MeHUIach ero sHepreTuuecKas CBETUMOCTE?

12. DHeprus (poToHa, COOTBETCTBYIOIIAs KpacHOi rpanuie (otodddekTa, s kanus pasHa 7,2 - 107° [k, Onpenenure
MaKCHMaJIbHYI0 KHHETHYECKYIO SHEPTHIO (POTOIIEKTPOHOB, €CIIM HA METAJUT MaJacT CBET, SHEPTHs (POTOHOB KOTOPOTO
pasna 10718 k.

OIIK-1.3. [Ipumensier | OOyyaromuiicst BlameeT:

€CTECTBEHHOHAyYHbIC ~ METOABI | HABBIKAMH HPUMEHEHHS METOJIOB TEOPETHUECKOTO M 3KCIEPHUMEHTAIBHOTO HCCIIEIOBAHMS
TEOPETHYECKOTO U | Gu3MuecKkux OOBEKTOB, IPOIECCOB M SIBICHWH, HABBIKAMH IPOBEOCHUS (HU3HUCCKUX
9KCIEPUMEHTAILHOTO 9KCTIEPUMEHTOB 110 3a/JaHHON METOAMKE M 00pabaThIBaTh UX PE3yJIbTATHI

HCCIIEOBAHMS 00BEKTOB,

IIPOLIECCOB, SIBJIEHUM, MPOBOIUT
SKCHEPUMEHTHl 1O  3aJaHHOU
METOJUKE u AHAJIU3UPYET
PE3yNbTAThL

N

2.3.3 [IpumepsnI 3aganmii. 1 cemecTp

[Ipn u3MepeHun UIMHBI Tesa ObLIM ONpEesIeHbl CITydyaiHasi MOrpemHocTh Ax,, = 4 MM 1 npuOOpHas HOTPELIHOCTh
Ax,,, = 3 Mm. UeMy IpH 5TOM paBHA MOJYIIMPUHA JOBEPUTEIBHOTO BEPOATHOCTU MHTEPBAIA?
[Tpn n3mMepeHun 1uaMeTpa maprka ObUIo MpoBeieHo 3 n3MepeHwus. [1pu 3ToM ObUTH ITONTydeHs! 3 3HaYeHUs JUIMHBL ~ dq =
0,9mM, d, = 1,1mMm 1 d3 = 1,0mM. Uemy nprOIM3UTENBEHO paBHA CPEAHSS KBaJpaTUYHAs OIINOKA H3MEpEeHHH?
[pu m3MepeHn [UIUHEI IpeMeTa ObLIo IPOBeAeHO 5 m3MepeHui. [1pu 3ToM ObUIH TONTydeHb! 3 3HAYCHUS JUIMHBL [, =
8,1mm, [, = 8,0mmMm, I3 =8,0 mm, [, = 8,0 MM u [ = 7,9vm. Uemy npuOIM3MTEIHHO paBHA CPElHsIs KBaJpaTH4HAs
omuOKa U3MEepeHui?
Bo cKoJBbKO pa3 M3MEHHUTCSl YyCKOPEHHE CBOOOHOTO MaJIeHUs], €CIIH YIAIUTHCS OT MOBEPXHOCTH 3€MIIM Ha PacCTOsSHHE,
paBHOe paauycy 3emin?
Ilepron MaTemMaTH4YeCKOro MasTHUKA Ha TOBEPXHOCTH 3eMin paBeH 4 c¢. Kakum OyneTr nepuos 3Toro MasTHUKA, €Clu
€ro MOMECTUTH B TU(PT, KOTOPBIXA ABIKETCS BHU3 ¢ yeckopeHueM 0,84 g?
OpnHoponHblii auck Maccel m = 1 Kr U paguyca R = 1 M KaTuTcs MO TOPU30HTAJIBHOM MOBEPXHOCTH CO CKOPOCTHIO

V = 1 m/c 6e3 nmpockaib3biBanus. Halijure KHHETHYECKYIO DHEPIHIO 3TOTO JIUCKA.
lapuk auamerpom d, IBMKETCS B IKHKOCTH C BSI3KOCTBIO 7] CO CKOPOCTBIO U, ITPU STOM Ha HEro JIHCTBYET CHJIa BSI3KOTO
TpeHus F. Uemy OyneT paBHa 3Ta CHIIa, €CIU 3TOT JKE IAPHUK OYyAeT IBUIaThCs B XKUAKOCTH C BI3KOCTBIO 27) CO CKOPOCTBIO

Z9
3




H
8. TI'py3uk maccel m = 1 kr coBepmiaeT COOCTBEHHBIE 3aTyXaloIIne KOJICOAHWS Ha TMPYXKHUHKE JKECTKOCTH Kk = 2 — 10

3akony x(t) = Aexp(—pt) cos (wt + %) , e A=0,01m, B=01c!, w=2c?!. Haitru norapudpmuueckuii

JACKPCMCHT 3aTyXaHUs.

2.3.4 Ilpumepsl 3a1aHUii. 2 cemecTp

1. K SHGKTPI/I‘ICCKOI\/’I CXEMC, COCTO?[H.[Cﬁ 13 IBYX PE3UCTOPOB U UCTOYHHKA TOKA, MOAKIIFOYCHBI ABA UICAJIbHBIX BOJILTMETPA.

Ioxazanus nepeoro BonsT™MeTpa V; paBao 20 B. Uro nokaseiBaet BTOpOit BoIbT™METp V,?

2. Yemy paBHO comnpoTuBieHue neny, ecim Ry = 1 0m, R, = 3 0M, R, = 1 OM? —1 R, R. -

3. ManeHbKuil [AapUK UMEET 3apsl § U CO3JAeT B TOUKE, HAXOISALIEICS Ha PACCTOSIHUM TOT 3apsla, dJIEKTPOCTATUUECKOE
M0JIe HAINPSDKEHHOCTHIO, paBHOHM 1o Moxyiio E. Illapuk JONOTHHUTENBEHO 3apsOriid M €ro 3apsia cTal paBeH 2q. Uemy
CTaJjla paBHa HaIPSXKEHHOCTh 3JIEKTPOCTaTHUECKOTO MOJIS 3TOTrO IIapHuKa B TOUKE HA PACCTOSHUM 270T HEro?

4. Hwmeercs Kkarylka, AJHHA KOTOPOH BO MHOrO pa3 MeHblle ee pamguyca R. Karymka comepxutr N BUTKOB, IO Helt
MPOTEKaeT TOK, CWIOHN [, MpW 5TOM MarHWTHash MHAYKIHS B LEHTPE TaKoi Karymku paBHa B,. Uemy Oyzer paBHa
MarHuTHas UHAYKLHUS B IEHTPE KaTyIIKH, €CIM YBEIUYUTh KOJMUECTBO BUTKOB B HEl B 2 pa3a, a TOK, IPOTEKAIOIUI B
HEl YMEHBIINTH B 2 paza?

5. 3apspKeHHas 4acTHIA JBWDKETCS B OJHOPOJHOM MAarHHUTHOM IIOJIE€ TI0 OKPY)KHOCTH, paanyca R. B HekoTOpbIi MOMEHT
BPEMEHM HMHAYKIMIO MarHUTHOTO IOJsI YMEHbIIWIN B 3 pasza. KakoB cranm pammyc OKpy>KHOCTH, IO KOTOpPOH cTrana
JIIBATATHCS yacTuma?

6. KonebaTenpHblii KOHTYp MMEET HOOPOTHOCTb, paBHyro 103. Ha CKOJIBKO HMPOLEHTOB HPUOIM3UTENLHO YMEHBLIAETCS
SHEPTUsl BEIHYKICHHBIX KOJIEOaHNH B TAKOM KOHTYpE 3a eproa’?

2
7. I[Ba QJICKTPOHA BpallaroTCA B OAHOPOJHOM MArHuTHOM IIOJIC. Ecmm nx CKOPOCTH OTHOCATCS KakK v—l = 2, TO OTHOIICHHUC
2

R
WX PaIyCcOB BPALICHUS R—; paBHO

8. Kak u3MeHuTCs paccTosHUE MeXIy HHTep(EepeHLMOHHBIMU TOJocaMH B onbiTe FOHra, ecim paccTosHUE MEXIy
SKpaHaMH YBEIUYHTH B 2 pa3za?

9. B onpsite FOHra nnuna BoaHsl uamMenuiach ¢ 600 um Ha 400 uM. Kak u3meHuacy mupuHa nojiaoc Ha 3kpane?

10. Tepuox nudpaknuoHHOW pemeTkd paBeH d. Kak HM3MEHHTCS pacCTOSHHE MEXIY TIJIaBHBIMH MaKCHMyMaMHy IpU
Judpakuny cBeta Ha AUQPAKIMOHHOW pEIIeTKe NMpPU HEOONBINNX YIiax MUQpaKmuy, eciau Nepruoa AU(PpPaKkIHOHHOH
penieTku Oyner paBeH 2d, a MOJI0KEHUE MEX/Ty PEIIEeTKON U 3KpaHOM HE M3MEHUTCS?

11. Kak n3MeHMIach TeMmeparypa YepHOTO TeJa, €CIH JUIMHA BOJHBI, COOTBETCTBYIOIIAS MaKCHMYMY €O CIIEKTPaIbHOMN
TUTOTHOCTH YHEPTEeTHUECKON CBETUMOCTH, cMecTHTCS ¢ A; = 300MkM 1m0 A, = 100MEM?

12. Kaxk Oplma M3MEHEHA 4acTOTa CBETa, €CIIM MaKCHMalbHAas CKOPOCTH AJIEKTPOHOB NpH (oTorddexre Bo3pocaa B 3 paza?
PaboToii BEIX0a 3IEKTPOHOB U3 MeTaJlIa IpeHeOpeyb.

2.4 IlepeyeHb BONPOCOB JJIsl MOATOTOBKH 00YYAIOMIUXCH K MPOMEKYTOYHOM aTTeCTAMHA
1 cemectp

1. Cucrema otcuera. I[lpoiineHHsIil myTs 1 mepeMenieHne. Pagnyc BeKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHSA H CBS3b
Mexay Humu. CpeiHsisi CKOPOCTb U CpeJjHee YCKOpeHHe. TaHreHIIManbHOE 1 HOPMAJIbHOE YCKOPEHHS U UX CBSI3b CO CKOPOCTEIO.

2. JIBwKeHUe YacTHIIbI 10 OKPY>KHOCTH. BEeKTOpHI yria moBopoTa, YIJIOBOH CKOPOCTH U YIIOBOTO YCKOpeHHs. CBSI3b MEXITY
YTJI0BBIMHU U JIMHEWHBIMH BEIMYUHAMM.

3. Ilepsorit 3axkon Heiotona. [lomstue maccel. Bropoii 3akoH HptotoHa. Ilonatue cuibl. Crnoskenue cui. TpeTuil 3akoH
HetoTtona. I'pannisl NpUMEHUMOCTH KIIACCHYECKOTO CII0C00a OIMCAHMUS IBM)KECHHS YaCTHII.

4. OCHOBHBIE CUJIBI B MEXAHHUKE: CUJIBI BCEMUPHOTO TATOTEHMS, CHUJIBI TPEHUS CKOJIBXKEHUS, CUIIbl COIPOTUBIICHUS, YIIpyTHe
CHJIBL.

5. 3aKOH U3MEHEHUS U COXPAHEHHS UMITYJIbCA MEXaHUYECKON CHCTEMBI.

6. Llentp macc. OCHOBHOM 3aKOH MOCTYMATENBHOIO JBHXKEHHS LIEHTPa Macc.

7. YpaBHEHHUE IBUKEHUS TeJla IEPEMEHHOM MaccChl.



8. 3aKoH M3MEHEHHS] KHHETHYECKOH SHEPTUN CUCTeMBI. PaboTa M MOIITHOCTb.

9. KoHcepBaTuBHBIE (IIOTCHIIMANBHBIE) U HEKOHCEPBATUBHBIE CUIIBL. [loTeHInanbHas 3Heprust. CBsi3b MEXy MOTEHIIHATBHON
SHEpruei 1 CUIoN.

10. 3aKoH U3MEHEHUS U COXPAHEHHUS MTOJIHON MEXaHUYECKOU IHEPTUH CUCTEMBI.

11. MoMeHT uMIlynbca MaTepUaibHOM TOYkM. MOMEHT HMITyJibca MEXaHHYeCKOH cuctembl. MoMeHT cuiabl. MoOMeHT
HMMIYJIbCa U MOMEHT CHJIbI OTHOCUTENIEHO OCH.

12. 3ak0H U3MEHEHHS U COXPAHECHUSI MOMEHTA MIMITYIIhCa MEXaHUIECKOH CHCTEMEI.

13. LleHTpanbHOE CTONKHOBEHHE NIBYX YacTHIl. AOCOIIOTHO YIpyroe W abCOMIOTHO HEYHpyroe CTOJIKHOBeHHe. CKOpocTH
YaCTHI] TIOCIIE CTOIKHOBCHUSI.

14. OcHOBHO# 3aKOH BpamaTeIbHOTO IBIKEHHUS TBEPIOTO TEJIa BOKPYT HEMIOIBIKHOM OCH.

15. Onpenenenne moment naepruu. Teopema LlTeiiHepa.

16. MoMeHT MHEPIIMK TOHKOTO CTEPKHS OTHOCUTEIIFHO OCH, TIEPICHANKYIISIPHON CTEPKHIO.

17. MOMEHT HHEePIUH OJHOPOJHOTO TUCKA, OTHOCUTEIBHO OCH, EPIEHIUKYIIAPHON MIIOCKOCTH AUCKA U MIPOXOAAIICH uepes
€ro LEeHTP.

18. MoMeHT nHepIHUH OJTHOPOAHOTO I1apa, OTHOCUTEIHHO OCH, IPOXOJIAIICH Yepe3 ero HeHTP.

19. Kunernueckas »HEprus BpallaTeJIbHOTO JBIKEHUS TBEPAOTO Tela.

20. UneanbHas xunkocts. CTallMOHApHOE TEUEHHE UACATBbHON KUAKocTU. YpaBHeHHe bepuymnu. Bsskas sxuakocts. CHiibl
BHYTPEHHETO TPEHUSI.

21. Ipunmun otHOcHTenbHOCTH ['ammnest. IlpeoOpasoBanus [amunest. IIpHHIMIT OTHOCHTENBHOCTH B PEIATUBHCTCKOM
Mexanuke. [IpeoOpazoBanust JlopeHna U1t KOOPAWHAT ¥ BPEMEHHU M UX CIIEICTBUSI.

22. PensruBucrckuil uMmysbc. [lonHas sHeprus yactuupl. JJMHaAMHUUECKHE U CTaTHCTHUECKHE 3aKOHOMEPHOCTH B (PU3HKeE.

23. lebopmanii TIPOAONBHOTO pacTsDKeHHs (CkaTus) TBepmoro Tenma. Hampspkenuwe. OTHOCHTENBHOE yUIMHEHHE.
Koadpdumment ynpyroctu. Moxayns FOrra. 3akon ['yka mist pactsokerus (cxatus). Jledhopmarus capura TBEpIOTO TEla.

24. OnpeneneHne KojeOaHWA B MEXaHWYECKOH cucreme. [apMoHHMYeckume KoiebaHWS. YpaBHEHHE TapMOHHYECKUX
KoeGaHui U ero perrenue. ['eomeTpryueckas HHTEpIpETaysI TapMOHIYECKUX KOJIeOaHui.

25. ®opMyia CIOXKEHHS ABYX TApMOHUYECKHAX KOJIEOaHHH.

26. [Ipy>KuHHBIA 1 MAaTEeMAaTUYECKUN MasITHUKY.

27. ®uznyeckuit MasTHUK.

28. YpaBHeHHUE 3aTyXalo0IHUX TAPMOHIYECKUX KOJIeOaHUH U €T0 peleHne. Y CIOBHE CYIeCTBOBAHUS 3aTyXalOIUX KoJeOaHUH.
XapaKTepUCTHKH 3aTyXalolnX KoyieOaHWi: JacToTa, nepruoj], kKodpQuimeHT 3aTtyxanus, JorapupMUIECKuil TeKpEMEHT 3aTyXaHusl,
JIOOPOTHOCTE.

29. VpaBHEeHUE BBIHYKICHHBIX KOJICOAHU IO ICHCTBUEM TapMOHUYECKH U3MCHSIONICHCS BHEITHEH CHIIBI U €r0 PEIICHHE.

30. SIBnenue pe3oHanca. PesoHancHas yacrora.

31. BonHoBele aBmwxkeHus. [1nockas cunyconnanbHas BosiHa. berymue u crosure BojHbl. YacTtoTa, AMHA BOJIHBL, BOJHOBON
BEKTOD, (pa3oBast CKOPOCTb.

32. Ilpenmer TepmonmHaMuKu. OCHOBHBIC TOHATHA W ONPEACICHUS TEPMOTUHAMUKHA  (MaKpPOCKONMYECKas CHUCTEMa,
BHYTpPEHHUE W BHEIIIHHE MTapaMeTPhl, COCTOSIHHE, paBHOBECHE, PABHOBECHBIC I HEPABHOBECHBIE COCTOSHISL, TIPOLIECC, PABHOBECHBIE U
HEPaBHOBECHBIE TIPOIIECCHI).

33. O6mee Hayamo TepMOoINHAMUKH. [I0HATHE SIMIIPUYECKON TEMIIEPaTyPHI.

34. OcHOBHEBIE MTONIOKEHHUS KUHETHYECKON TEOPUH HICATFHOIO Ta3a. Y paBHEHNE KHHETHYECKO TeOpHH ra30B JJIs TaBICHUS.

35. Pacmpenenenue sHEPTUN MOJIEKYII IO CTETIEHSIM CBOOOBI.

36. 3akoH MakcBesuia 0 pacipeieIeHUd MOJIEKYJ UJICATBHOTO Ta3a 10 CKOPOCTSIM M SHEPTHUSIM TETNIOBOTO JIBUKEHHUSI.

37. Bapomerpuyeckas hopmyna. Pacnpenencnue Bonbiimana.

38. BHyTpeHHsAsT »Heprus TepMOaMHAMHUuYeckoil cucrembl. IlepBoe Hawano TtepmoauHamuku. Popmyna st paboTsl
nuaeabHorO rasza. ['paduueckoe npepcTaBieHue paboThI rasa.

39. TemnoeMKOCTb TEPMOAMHAMUYECKON CUCTEMBI. Y IeNIbHAs U MOJISIpHAs TEMI0EMKOCTU. TemnoeMKOCTh B H30X0OpPUIECKOM
1 1300apUIeCKOM IPOIECCcax U CBSA3b MEKAY HUMHU. BHYTpeHHsIsI SHEpTHUs UACATBHOTO rasa.

40. AnnabaTtrdeckuii mporecc u ero ypaBHeHne. PaboTta raza mpu annabaTHaecKkoM mporiecce.

41. [lonutponuyeckuil NpoIecc U €ro ypaBHEHUE.

42. neanbHBId W peanbHBIA Ta3pl. YpaBHeHUs MenzaeneeBa-Kiameiipona n Ban-nmep-Baamsca. BHyTpeHHSS SHeprus
peanpHOTrO Ta3a.

43. Bropoe Havaio TepPMOANHAMUKH B PA3INYHBIX (POPMYITHPOBKAX.

44. Obpatumble 1 HeoOpatumble mponecchl. [lonarue sHTponuu. CBoiicTBa 3HTponuu. POPMYJIMPOBKAa BTOPOro Hauala
TEPMOJIMHAMHMKH C HCIIOJIB30BaHNEM MOHATHA HTponun. Teopema Heprera.

45. DHTpONHS HICATBHOTO Ta3a.

46. Ternobie MamnHbl. KITJ] TermoBoit MalmHsbl.

47. Huxn Kapno. KITJ nukna Kapno. Teopema Kapho.

48. CraTUCTUYECKUN CMBICT SHTPOIIUH.

2 cemecTp

1. DnexTpudeckne 3apagsl M WX cBoiicTBa. 3akoH Kymona. HampspkeHHOCTB 3JEKTPOCTATHYECKOTO Mo, [IpuHImm
CYNEPIO3UIINH IEKTPOCTATUIECKHUX TTOJICH.

2. Teopema 'aycca mi1st 3I€KTPOCTATUIECKOTO TIOJIS B BaKyyMe.

3. Ilpumenenue Teopemsl ['aycca k pacdeTy HEKOTOPBIX JIEKTPOCTATHUECKUX MOJIEH B BaKyyMe.

4. [lupkysiupst  BEKTOpAa  HAINPSHKEHHOCTH  3JIEKTPOCTATUYECKOTO  TTOJIS. Teopema o nupkymsanuu. [loreHnman
3EKTPOCTATUYECKOTo mosisd. CBsi3b MOTEHLIMANIA M HAIIPSKEHHOCTH.

5. Dnektpudeckuil numnoib. [lone aumosns.



6. Iuonexrpuku. [Tonspuzanus AudaeKTpuKoB. BexTop nmonspusanuu. HampsykeHHOCTh TOJIS B TUIJICKTPHKE.

7. OnexTpuueckoe cmemeHue. Teopema ["aycca 11 BeKTOpa 3JIEKTPUYECKOTO CMELICHHUS.

8. YcnoBus Ha rpaHuIe pas3ziena AByX JUIJIEKTPUUECKUX CPel.

9. IIpOoBOTHUKY B 3IEKTPOCTATUIECKOM IIOJIE.

10. DnekTpuueckas eMKOCTb yEJUHEHHOTO MPoBOAHNKA. KoHAeHcaTOphbl. DIEKTPOEMKOCTh KOHAEHCATOpA.

11. DHeprus cucTeMsl 3apsI0B, YEAUHEHHOTO IPOBOJHMUKA U KOHJEHCATOpa. DHEPIrHs MEKTPOCTATUYECKOTO MOJIS.

12. DnexTpuuecKuii TOK, CUila U IJIOTHOCTh TOKA.

13. 3akor Oma. ConpoTuBiIcHAE MPOBOAHUKOB. PaboTa 1 MomHOCTh. 3akoH [koyms-Jlenma.

14. CropoHHHE CUIIBI. DAEKTPOABUKYIIAS CUJIA U HallpsbkeHue. 3akoH OMa 171l HEOJHOPOIHOTO YUacTKa LIETH.

15. IlpaBuna Kupxroda 11 pa3BeTBICHHBIX IIETICH.

16. DnekTporpoBogHOCTs MeTaiuIoB. Hocurenu Toka B MeTtaimiax. HemocTaTo4HOCT KIIacCHYECKOH AIeKTPOHHON TEOpHH.

17. DneKkTprYecKuii TOK B BakyyMe. TepMO3JIeKTPOHHAS SMUCCHS.

18. Yposenp @epmu. DneMeHTH 30HHOW TEOPHUU KPUCTAJUIOB. 30HHAS CTPYKTypa SHEPreTHYECKOTO CIIEKTPa 3JIEKTPOHOB
TBEPJIOTO Tea.

19. MarauTHOE TOJNE M €r0 XapaKTepUCTHKH. MarHutHas uHAyKIus. 3akoH buo-Capapa-Jlammaca. MarauTHoe moie
JBIDKyILerocs 3apsaaa. 3akoH Amnepa. Cuna Jlopenna.

20. Teopema 0 HUPKYJSAIUU BEKTOPa MArHUTHON MHIYKITUH.

21. IloTox BekTOpa MarHUTHOM MHAYKIMU. Teopema ["aycca i1 BekTOpa MarHUTHON MHIYKLUH.

22. MarautHoe 1oJje COJIEHONIa U TOPOra.

23. PaboTa 1o nepeMenieHuIo IPOBOAHMKA U KOHTYpPa ¢ TOKOM B MarHUTHOM IIOJIE.

24. DHeprus MarHuTHOT'O MOJIS.

25. MaraurtHoe 1osie B BELECTBE. SBjIeHNEe HAMarHUYMBaHusl. BEKTOp HAMarHMYEHHOCTH.

26. BekTop MarHuTHOM MHAYKLMH B BELLECTBE.

27. HanpspkeHHOCTh  MarHUTHOTO TOJI.  MarHWTHas BOCHPHUMYHBOCTE M MAarHUTHAs TPOHHUIIAEMOCTh. Teopema o
OUPKYJSIINAN 7151 BEKTOPa HAMPSDKEHHOCTH MarHUTHOTO TIOJIS.

28. YcnoBus A MATHATHOTO TIOJIS HAa TPAHHUIIE pa3zelia IBYX MarHeTHKOB.

29. JIluamMarHeTHKY U mapaMarHeTuku. GeppoMarHeTHKy U MX cBoicTBa. [Ipupona dheppomaraeTusma.

30. SIBneHue 3MeKTPOMArHUTHON HHAYKLIUH. 3akoH Dapajies U ero BHIBOJ 3 3aKOHA COXPAHEHUS SHEPTHUH.

31. UuayKTUBHOCTH KOHTYpA. SIBJIeHHE CAMOMHYKITHH.

32. Toxu npu pa3sMbIKaHUU U 3aMbIKaHUM Lieny. B3anMHuas naayknus. Teopema B3aMMHOCTH.

33. BuxpeBoe anekTpudeckoe mnose. Tok cMeneHus.

34. YpaBHeHust MakcBesa Ijsl 2JIEKTPOMarHUTHOTO TOJIS.

35. KosebaTenbHbIld KOHTYp. YpaBHEHHE KojieOaHuil B KoJeOaTeIbHOM KOHTYPE 1 €T0 PelleHHE.

36. BelHy>X1€HHbIE AJICKTPHUYECKHE KOIeOaHus B KojeOaTeIbkHOM KOHTYype. SIBIeHHe pe3oHaHca.

37. IlepeMeHHBIN 3NIEKTPUUECKUI TOK. MOIIHOCTD, BbIAEsIEMAs B LIETIM IEPEMEHHOT0 ToKa. JIeficTByIoIre 3HaYeHUs TOKA U
HaTIPSDKCHUS.

38. DmexTpomMarHuTHEIE BONHBL JluddepeHnnanpHoe ypaBHEHHE >JICKTPOMATHHTHOW BOJNHBI M €ro pemieHue. Bekrop
[o¥iTura.

39. CetoBbIe JTy4H. 3aKOHBI reoMeTprudeckoii ontuku. [puanun Oepma.

40. LleaTprpoBaHHbIE ONTHYECKUE cUCTeMBbI. JInH3b1. @opMyna ToHKOM JuH3EL. [locTpoeHne n300pakeHu B INH3AX.

41. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BONH. MIHTEpdepeHrs cBeTa. Y CIoBHE MAaKCUMYMOB U MHUHUMYMOB.
MeTomapl HaOJIOICHYST UHTEP(EPECHIINU CBETA.

42. NutepdepeHIiys CBETa B TOHKUX IUICHKAX W TUIACTHHKAX.

43. Konpua HeroTona.

44. Tupaxiys CBETOBBIX BOJH. Meto 30H @penens.

45. Iudpaxuns Openens Ha KpyriioM oTBepcTur U aucke. Crimpans Openenst.

46. Mudpaxmms Opaynrodepa Ha OTHOH MISTH.

47. Nudpaxmus Opaynrodepa Ha TuPPaKIUIOHHON pPemIeTKe.

48. lucnepcus cBeTa. DIEKTPOHHAS TEOPUS TUCTIEPCHH.

49. EcTecTBeHHBI W TOJSPU30BaHHBIA cBeT. [loysipu3anus cBeTa NMpH OTPaKEHHHM W MPEIOMIICHHH Ha TPaHHIE ABYX
IUDIIEKTPHUKOB.

50. ITomapu3anus cBeTa MPH MPOXOKACHUH depe3 aHH30TPOIHBIE KPHUCTAIUTBL.

51. TertoBOE M3ITy4YEHHE U €TO XapaKTEPUCTUKH.

52. 3akoHbl TemI0BOro u3ny4eHus (3axonsl Kupxroda, Credana — bonbimana, Buna, popmyssr Penes-/Ixunca u [1nanka).

53. ®oroaddexr. 3akoHbl hoTodrdexTa 1 uX 00BSICHEHHE ¢ TOUYKH 3PCHHsI KBAHTOBOM TEOPHH CBETA.

54. D¢ ekt KomnToHa u ero anemeHTapHas TEOpHSL.

55. Pa3Butue npezcraBieHni 0 cTpoeHNH atoMa. bopoBckast TeopHst BOIOPOI0IIOJ00HOTO aToMa.

56. KopmyckynspHO-BOJTHOBOH Iyasiu3M CBOMCTB BenlecTBa. Boinbl ge bpoiins u ux cBoiicTra.

57. CooTHomeHNE HeonpeiesieHHocTel [ eif3endepra.

58. BonHOBas QyHKINS U €€ CTATHCTUYCCKUN CMBICIT.

59. O6mee ypauenue Llpenunrepa. Ypasuenue lllpeaunrepa uis cCTallMOHAPHBIX COCTOSHUM.

60. Yactuia B 0THOMEPHOI! TOTEHIIMATIHHOM sIMeE.

61. TIpoxoxmeHue YacTUIlel NOTEHIIMATHHOTO Oapbepa.

62. Bomopomomomobubie aTOMBL. JHepreTwdeckne ypoBHH. IloreHmmansl Bo3OyxkaeHns u uoHM3aUUH. CIIEKTPHI
BOJIOPO/IOTIONOOHBIX aTOMOB.

63. Hepa3nmnunMocTh OJMHAKOBBIX YacTUI] B KBaHTOBOM MexaHuke. [Ipuanun [Taymu. CTpykTypa SHepreTH4ecKuX ypoBHEH B
MHOTO3JIEKTPOHHBIX aTOMaX.

64. Tunsl cBs13eil 3MEKTPOHOB B aTOMaXx.



65. Monekyna Bogopona. @usmueckas IprupoIa XUMHUIECKOH CBsA3U. VIOHHAs M KOBaJICHTHAS CBSI3H.

66. DIIeKTpOHHBIC, KOJICOATEIbHBIC U BPAIIATEIbHBIC COCTOSHHUS MHOTOATOMHBIX MOJICKYJI. MOJICKYJISIPHBIC CIICKTPHI.

67. Dj1eMeHThl KBaHTOBOW TEOpWUHM H3Jy4YeHUs. BbIHYXIEeHHOe M CIOHTaHHOe u3inyudeHue (otoHoB. [IpuHUIMI paboThI
KBaHTOBOI'O T'eHepaTopa.

68. CtpoeHue aTOMHOTO siipa. Mogenu sifpa. SlaepHblie peakiuu. 3aKOHbI COXpaHEHHUs B SIIEPHBIX PEAKLIUIX.

69. PagnoaktuBHbIE NpeBpalienus saaep. Peakuus saepuoro aenenus. Llennas peakuus aeneHus. SlnepHsiid peakTop.

70. DnemMeHTapHbIe YaCTHULIBI U UX B3aUMOACUCTBHUS.

3. MeTtoauueckue MaTepHuaJibl, ONpeesoiue NpoueaIypy U KPpUTepUuU OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUIMA NMPHU MPOBEACHUN MPOMEKYTOYHOM aTTeCTAMHU

Kputepun ¢popmMupoBaHusi OlleHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aaHUM

- OIICHKAa <«OTJHUYHO» BBICTABJISCTCA 06y‘-IaIOH_[€MYC$I, CCJIM KOJHNYCCTBO HpaBI/IHBHLIX OTBCTOB Ha
Borpockl cocTaBisieT 100 — 90% ot obmiero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKAa «XOpO]]JO» BBICTABJIACTCA 06yan0LueMyC51, C€CJI1 KOJIMYECTBO HpaBI/IHBHBIX OTBCTOB Ha BOHpOCBI
— 89 — 76% ot 06miero o0bEMa 3aTaHHBIX BOTIPOCOB;

- OILICHKAa «Y/IOBJIETBOPHUTEJIBLHO» BBHICTABIACTCS OOYYAIOMIEMYCsl, €CIH KOJMYECTBO TPABUIHHBIX
OTBETOB Ha TECTOBBIE BOMPOCH —75—60 % oT 001Iero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEY/OBJIETBOPUTEIBLHO» BBICTABISCTCS OOYyYaromeMycCsi, €CIM KOJUYECTBO MPaBUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3aIaHHBIX BOIIPOCOB.

Kputepun popMupoBaHusi OLIEHOK 1O pe3y/JbTaTaM BbINOJHEHUS 3aJaHUMH

«OTJIMYHO/32a4TEHO» — CTABHUTCS 32 paOOTY, BHIIIOJHEHHYIO IMOJIHOCTHIO 0€3 OMMOOK U HEIOUETOB.

«XO0po1o/3a4TeH0» — CTAaBUTCS 32 PadOTY, BHIIOIHEHHYIO MOJIHOCTHIO, HO IIPU HAIMYHH B HEl He Ooiee
OJIHOM HErpy0oi OIMOKK U OJTHOTO HEJ04UeTa, He 0oJiee TPEX HEJ0UETOB.

«Y10BJIETBOPUTEIBHO/3aUTEHO» — CTAaBUTCA 32 pabOTy, ecii 00y4YaloUIHiics MPaBUILHO BBITIOJIHUI HE
MeHee 2/3 Bcelt paboThl WM IOMYCTHII HE OoJiee OJHON TpyOol OmMOKM M IBYX HEIOYETOB, HE OoJjiee OJHOMU
rpy0oif u omgHO# HerpyOoil omubOku, He Oojiee Tpex HErpyObIX OMIMOOK, OJHOW HErpyOoil OmMOKM M ABYX
HEJI0YETOB.

«HeynoBJIeTBOPUTEJIbLHO/HE 3a4YTE€HO» — CTAaBUTCS 3a pabOTy, €CIM YHCIO OMMOOK W HEJOYETOB
MIPEBBICUIIO HOPMY JUISI OLIEHKH «YyIOBJICTBOPUTEIHHOY» MIIM MPABUIIFHO BBHIIIOIHEHO MeHee 2/3 Bcelt paboTHI.

Buowt owubox:

- epybvie OwuUOKU: He3HAHUe OCHOBHLIX NOHAMUL, NPAGUI, HOPM, He3HAHUe NPUeMos8 peuieHus 3a0ad;
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HezpyOble OWUOKU. HeMOYHOCTNU POPMYIUPOBOK, ONpedeleHUll, HepayUOHATbHBIL 8b100p X00a PeuleHUs..

- He0oUembl: HEPaAYUOHAIbHBIE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOENbHbLE NOCPEUHOCIU 8 POPMYTUPOBKe
861860008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kpurtepun popmupoBaHus oeHOK 10 3a4eTy (IK3aMEHY)

«OTJIMYHO/32a4TEeHO» — CTYAEHT NpHOOpen HeoOXOIMMbIE YMEHHMs W HAaBBIKH, MPOIAEMOHCTPHPOBAI
HAaBBIK IMPAKTUYCCKOI'0 NIPUMCHCHHSA IMOJTYYCHHBIX 3HaHI/II71, HC JOITYCTHUJI JIOTHYCCKUX U q)aKTI/I‘-IeCKI/IX OIITHO0K

«X0poI1o/3a4TeH0» — CTyIeHT IpruoOpes He0OX0AUMbIE YMEHHS M HABBIKU, TPOAEMOHCTPHPOBAIT HABBIK
MMPAKTUYCCKOro MPUMCHCHHS IMOJTYYCHHBIX 3HaHHfI; A0IMYCTHUIT HC3HAYUTCIIbHBIC OIITMOKHY ¥ HETOUYHOCTH.

«Y10BJIETBOPUTEJIBHO/32YTEHO» — CTYJIEHT JOITyCTUII CYIIECTBEHHBIE OLINOKH.

«Hey/10BJIeTBOPUTEILHO/HE 3a4TEHO» — CTYACHT IEMOHCTPUPYET (pparMeHTapHbIC 3HAHUS H3y4aeMOTO
Kypca; OTCYTCTBYIOT HEOOXOIMMbIE YMEHHSI U HABBIKH, JIOMYIIEHBI IpyOble OLIHMOKH.



	1. Пешеход прошел половину окружности радиусом 1,5 км за 0,5 часа. При этом модуль среднего вектора скорости пешехода равен
	2. Небольшое тело (материальную точку) бросили под углом   к горизонту с начальной скоростью 20 м/c Через какое время тело достигнет высшей точки? Принять g=10 м/с2
	3. При включении электродвигателя его ротор начинает вращаться равноускоренно с угловым ускорением . Сколько оборотов сделает ротор через 1 секунду после включения двигателя?
	4. Падая с высоты 1 м, груз массой  1 кг может сжать пружину жёсткостью 2 ∙105 Н/м на  величину, равную
	5. Тележка массой 15 кг движется по вогнутому мосту со скоростью 10 м/с. В нижней точке сила нормального давления тележки на мост вдвое превосходит силу тяжести. При этом радиус кривизны моста равен
	6. Муха массой 0,5 г, летящая со скоростью 2 м/с, попадает в подвешенный липкий лист бумаги массой 1,5 г.  Сразу после столкновения скорость движения листа с прилипшей к нему мухой составляет
	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.
	8. Однородный диск радиуса 0,1 м, катящийся без проскальзывания по горизонтальной поверхности со скоростью 5 м/с, попадая на наклонный участок, поднимается на высоту
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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
	2. Прямой провод длиной L = 40 см движется в однородном магнитном поле со скоростью 𝑣=5 м/с перпендикулярно линиям индукции. Разность потенциалов между концами провода 𝑢=0,6 В. Индукция B магнитного поля равна
	3. Резонансная частота вынуждающей гармонической ЭДС в колебательном контуре, при которой амплитуда силы тока максимальна, равна 𝜔рез=200 с-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
	5. Температура абсолютно чёрного тела уменьшилась в 2 раза. Как изменилась его энергетическая светимость 
	6. Красная граница фотоэффекта для некоторого металла равна 𝜆=100нм. Определите минимальное значение энергии фотона, вызывающего фотоэффект. Ответ дать в эВ.
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	Чему равно сопротивление цепи, если 𝑅1=1 Ом, 𝑅2=3 Ом, 𝑅2=1 Ом? 
	9. В опыте Юнга длина волны изменилась с 600 нм на 400 нм. Как изменилась ширина полос на экране?

