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OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBbIKOB U (MJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOLIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIHH.

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



1. HosicHuTEIbLHAA 3aIHCKA

Heﬂb HpOMe)KyTO‘IHOﬁ aTTeCTallU — OUCHUBAHUC MPOMCKYTOYHBIX W OKOHUYATCIBHBIX PC3YJIbTATOB
oOydueHHsI 10 IUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHKCHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@opMBbI TPOMEXKYTOUHOM aTTecTanuu: skzamen (1 cemecmp — ounoe obyuenue, 1 Kypc — 3a0uHoe
obyuenue), sauem (2 cemecmp - ounoe obyuenue, 1 Kypc — 3aounoe odyuenue).

[Tepeuens KoMIETeHIINA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHMHEI

Kon u HanMeHOBaHUE KOMITETEHIIMH Kox nanukaTopa JOCTIKCHHS KOMIICTCHIIUA
OIIK-1. CnocoGeH pemaTs WHXEHEPHBIE OIIK-1.2. IlpumeHsIeT OCHOBHBIC TIOHATHA W 3aKOHBI €CTECTBEHHBIX HAYK IS
3a1au B MPO(eCCHOHATBHON pemeHns MpeaMeTHO-TIPOGIIBFHBIX 3a1a4
JIEITEILHOCTH C HUCITOIB30BAHMEM METOJIOB
€CTECTBEHHBIX HayK, MATEMATHIECKOTO OIIK-1.3. IlpuMeHsieT ecTeCTBEHHOHAYYHbIE METO/Ibl TEOPETUUECKOTO U
aHaIM3a U MOJICTTUPOBAHUS IKCIIEPUMEHTAJILHOTO UCCIIEIOBAaHUS O0OBEKTOB, IPOLIECCOB, SIBIICHUH, POBOIUT
9KCIIEPUMEHTBI 110 3aJ[aHHOW METOAMKE U aHATHM3HPYET PE3yJIbTaThI

Pe3synbTaTel 00yueHus Mo AUCHUILTUHE, COOTHECEHHBIE C TNIAHUPYEMBbIMU
pe3yJibTaTaMu OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI

Kon 1 HauMeHOBaHHE HHIUKATOPA PesynbTaThl 00y4YeHUS MO JUCIMUIUINHE OneHoYHBIE
JIOCTIKEHUS KOMIIETEHIIAN MaTepuabl
(cemectp 1,2)
OIIK-1.2. [Tpumenser ocHOBHBIEC OHATHA | OOydJaromuiics 3HaeT: Tecter m. 2.1.1, m.
1 3aKOHBI €CTECTBEHHBIX HAYK LIS OCHOBHEIE IIOHSTHS M 3aKOHBI Kiaccuyeckoi o | 2.1.2

peLICHUs! IPEAMETHO-IPO(MUIBHBIX 33/1a4 | COBPEMEHHOW (M3MKM W HMX pOJIb B  PELICHHH
peMETHO-TPO(MIBHBIX 33124

OO6yuaronuiicst ymeer: 3amaun m. 2.2.1, 1.
HCIIOJIb30BaTh OCHOBHBIC MOHSATHS M 3aKOHBI (DU3UKU st | 2.2.2

peLIeHusl TpeMETHO-NPO(MIIbHBIX 3a/1a4
OO0yuaronuiuiicst BiajeeT: Samanus n. 2.3.1, o
HaBBIKAMU NPUMEHEHHs OCHOBHBIX IMOHSATHH U 3aKOHOB | 2.3.2

KJIACCHYECKOW M COBPEMEHHOI (M3MKHM ISl peLieHHs
HpeIMETHO-IPOQHIBHBIX 3314

OIIK-1.3. [pumenser | OOyJaromuiics 3HaeT: Tectsr m. 2.1.3, 1.
€CTeCTBCHHOHAYYHBIC METOABl | METOIBl ~ TEOPETHYECKOro M  AKCHepuMeHTansHoro | 2.1.4
TEOPETUYECKOT0 M JKCIEPUMEHTAIBHOIO | MCCIeHOBaHHA (U3HMYECKHX OOBEKTOB, MPOLECCOB H
UCCIICIOBAaHUSI  OOBEKTOB,  INPOLIECCOB, | SBICHUH, METOAMKY TPOBEICHUS W 00paboTKU
SIBJICHHH, TPOBOAUT OKCIEPUMEHTHl MO | Pe3yJbTaTOB (PH3UYECKOrO IKCIESPUMEHTA

3aJ]aHHOMl  METOAMKE M  aHanu3upyeT | OOydarouuiicst yMmeer: Tecter nm. 2.2.3, m.
pe3yIbTaTHI MIPUMEHSTh METOBI TEOPETUIECKOTO u| 224
OKCIIEPUMEHTAJIBHOTO  HCCIEIOBaHUS  (DU3NUECKHX
O0BEKTOB,  MpPOLIECCOB W  SIBICHWH, IMPOBOJUTH
(usnueckre SKCIEPUMEHTHI M0 3aJAHHOW METOJAUKE U
00pabaTpIBaTh UX PE3YITBTATHI

OOyuarontuiicst BiajeeT: 3amanus m. 2.3.3, 1.
HaBbIKAMU NPUMEHEHHs METOJOB TeopeTndeckoro u | 2.3.4
9KCIIEPUMEHTAILHOTO  MCCJICIOBAHUS  (PU3MYECKUX
00BEKTOB,  TPOLECCOB M SBJICHHUH,  HaBBIKAMHU
npoBeeHUs] (PU3NUECKUX IKCIIEPUMEHTOB 10 3aJJaHHOU
METOJIMKE U HAaBBIKaMH 00pabOTKU MX pe3yJIbTaToB

[TpomexyTouHas aTTecTanus (PK3aMeH) IPOBOAUTCS B OJTHOM U3 cleAyromux Gopm:
1) oTBeT Ha OWIIET, COCTOSIIUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUIECKUX 3a/1aHUIA;
2) BeinonHenue 3aaanuii B DMMOC CamI YIIC.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 CIEAYIOMUX GopM:
1) cobecenoBanue;
2) seinonaenue 3aganuit B OM1OC Caml YIIC.



2. TunoBbie! KOHTPOJIbHbIE 32JAHNUS MM HHbIE MATEPUAIBI ISl OLEHKH 3HAHMIA, yMEHHU,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XaPAKTEPHU3YIOIIHUX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETeH M

2.1 TunoBsble Bonmpockl (3a1aHusl) 1151 OIIEHKH 3HAHUI B KayecTBe 00Pa30BaTe/ILHOTO pe3yabTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Koz 1 HauMeHOBaHHE HHIUKATOpa OOpa3oBaTenbHBIN pe3yabTaT
JOCTIDKCHUSI KOMIIETCHIIUH

OIIK-1.2. Ilpumenser ocHoBHbIC | OOyJarouUTMiics 3HACT:

MOHATHSA W 3aKOHBI €CTCCTBEHHBIX | OCHOBHBIC IOHATHS M 3aKOHBI KJIACCHYECKOW M COBPEMEHHOH (GM3HKM H UX POJIb B

HayK Ui peIICHUs IPEIMETHO- | PeLICHHH MpeIMeTHO-IPOGHIBHBIX 3a1a9

PO HIBHBIX 33724

2.1.1 Ilpumephl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmanbHBIM yCKOpEHHEM MaTepHaIbHON TOUYKHA HAa3bIBACTCS

a) COCTaBISIOIIAS BEKTOpA YCKOPEHHUS, HATIPABICHHAS 110 KacaTelNbHOM K TPACKTOPHH MaTepHAILHON TOUKH

b) mpousseneHne BeKTOpPa YCKOPEHHUS HA KOCHHYC YTJIa MEKIY BEKTOPOM YCKOPEHHUS U CKOPOCTBIO

C) mnpowm3BeAeHHE MOMYJIS BEKTOPA YCKOPEHHUS HA BEKTOP HOPMAJIH K TPAEKTOPHH MaTEPHaIbHONU TOUKH

d) cocraBisroas BEKTOpa YCKOPEHHs, HANpABJIECHHAS BIOJb MPAMOM, MEPHIEHAUKYIAPHON KacaTelbHONW K TPAaeKTOPUHU
MaTepuaIbHON TOUYKHU

€) MPOEKIUs BEKTOPa YCKOPEHHUS HA PaJUyC-BEKTOP MaT€pPUATbHON TOUKH

2. BekTopoMm yrioBoro nepeMerieHus MaTepuaibHON TOYKH NPH €€ BPalleHUH OTHOCHTENILHO OCH Ha3bIBACTCS

@) yroi, Ha KOTODPBI MOBEPHYJIACh TOYKA, YMHOKCHHBIN HA CAWHUYHBIA BEKTOD, HAMPABICHHBIH B CTOPOHY JBHKCHHUS
TOYKHU

b) mnpoussenenune yria noBopoTa MaTepHaNbHOM TOUKH HAa CAMHIYHBINA BEKTOP, 33/1af0MICeH HAMPABICHHE OCH BPAILCHHUS

C) JUIMHA IYTU OKPYXKHOCTH, IO KOTOPOil MepeMeCTHIACh TOUKA

d) yrox mexmy paauyc-BeKTOpaMH HAYadIbHOTO U KOHEYHOTO TOJIOKEHUS TOUKH

€) MpOM3BEICHHUE yIJia MOBOPOTA MATEPHAILHON TOUYKH HA BEKTOP MEPEMEILICHHS MaTepUATbHON TOUKH

3. Kakoe yTBepKACHHUE SIBIIACTCS MPABUIBHON U Hanbosee TOYHOH popMyIupoBKoi BTOpOro 3akona HeroToHa

a) Jlro6Goe Teao MOKOMTCS HIIH JBHYKETCS MPSIMOJIMHEWHO, €CIIH HA HETO HE AEHCTBYIOT HUKAKHME CHIIBI MU JIEHCTBUE BCEX
CHIT CKOMITCHCHPOBAHO

b) MH3menenue umiybca Tena paBHO PaBHOACHCTBYIOIEH BCEX CUII, IEHCTBYIOIINX HA HETO

C) B uHepuuanbHOW cHCTEMe OTCYeTa MPOM3BEJCHHUE MACChl Tella HA YCKOPEHUE €ro MOCTYIATENbHOrO BHKEHUS PABHO
CyMMe BCEX CHJI, JEHCTBYIOIINX Ha TEJIO

d) B uHepuUanbHOW CHCTEME OTCYEeTa YCKOPEHHE, MPUOOpETaeMOe TEJIOM, PABHO MPOM3BEICHUIO JCHCTBYIONICH HA HEro
CHIIBI HA MacCy Tena

e) B mro6oit cucTemMe oTcYeTa CyMMa BCEeX CHJI ACHCTBYIONIMX Ha TEJIO, paBHA MPOU3BEACHHIO €0 MAcChl Ha €ro0 YCKOPEHHUe

4. Becowm Tena Ha3bIBaeTCS

a) cuiia NPUTSDKEHUS Teja K 3emiie

b) cuna TsoKecTH, AeHCTBYOMIAs HA TEIO

C) Macca Tena, BRIPOXKEHHAs B €IUHUIAX CUIIBI (KMJIOTPaMM-CHIIA)

d) cwna, geiicTByIOIAs Ha TEJIO, BHIPAXKEHHAsI B €IMHUIIAX MACCHl, KOTOPYIO U3MEPSIOT B ITPOILIECCE B3BELIMBAHMS TEJla HA
Becax

€) cuia, C KOTOPO# TeNI0 BCIIEACTBHE MPHUTHKEHUs K 3eMile JeHCTBYET HA ONOPY WJIM IOABEC, YAEPKHUBAIOILYIO TEJIO OT
CBOOOIHOTO TaICHHS

5. MoMeHTOM UMITyJIbca MaTEepPHUANbHON TOYKH HA3bIBACTCS
a) CKaJsIpHOE MPOU3BEICHHE PAJNyC-BEKTOPA MaTEPUAIbHON TOYKH HA €€ BEKTOP UMITYJIbCa
b) BekTOpHOE IPOM3BEICHNE Pa Iy C-BEKTOPA MATEPUAIBLHOM TOYKH HA €€ BEKTOP UMITYIIbCa
C) TMpoM3BEICHUE UMITYJIECA MATEPUATBHON TOYKH, Ha TUICYO CHIIBI, JICHCTBYIOMIEH HA TOUKY
d) wuMIynbc MaTepUaTbHOW TOYKH B JaHHBIH MOMEHT BpEMEHH
€) mpou3BeJCHUE MACChl MATEPHATBHOM TOUKH Ha KBAaJIpaT €€ PACCTOSHUS A0 OCH BPaILCHHS

6. SIBneHue pe3oHaHCa MPH BBIHYKICHHBIX FAPMOHUYECKUX KOJEOAHHUIX COCTOUT
a) B PE3KOM YMEHBINCHHWHM aMIUTUTYIbI KOJICOAHWH MpPH MPUONMKCHHM YaCTOTHI BHEIMHEH CHIIBI K HEKOTOPOMY ee
3HAa4YEHUIO, ONPEAEISIEMOMY CBONCTBAMHU CHCTEMBI

! TlpuBoasTcst TUNOBBIE BOMPOCHl U 3amaHus. OLEHOYHBIE CPEICTBA, MPEIHA3HAUCHHBIE U MPOBEACHHS ATTECTAIIMOHHOIO
MEpOIPHUATHS, XPAHATCS Ha Kadeape B JOCTATOYHOM JUISl IIPOBEACHHS OLIEHOYHBIX IMPOLEAYp KOoJMuecTBe BapuaHTOB. OneHOYHbIE
CpEICTBa MOJUIEKAT AKTyaIM3alldd C Y9eTOM DAa3BHTHUS HAyKH, OOpa3oBaHUS, KyJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJIOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHHE COACPKAHNS OIIEHOYHBIX CPEICTB Cpear 00yJaromuXcs YHUBEPCUTETA
HECYT 3aBEIyIOMMNi Kaeapoil 1 MpernogaBaTelb — pa3padoTUNK OLEHOYHBIX CPEICTB.
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B PE3KOM YBEIMYEHHH aMIUINTYAbl KojeOaHWH Ipu NPHOJIMIKEHMH YacTOThl BHEIIHEH CHJIBI K HEKOTOPOMY €€
3HAYEHHMIO, OTIPEJIENISIEMOMY CBOHCTBAMH CHCTEMBI

B PE3KOM YBEJIMYEHUM 3aTyXaHUs KoJeOaHWI NP NPHOIMKEHUN YaCTOTHI BHELIHEH CHJIBI C COOCTBEHHOW YacCTOTOM
CBOOOIHBIX KOJIeOaHNH

B PE3KOM YMEHBIICHUHU 3aTyXaHHs KOJeOaHUH NpH NMPHONMKEHHH 4YacTOTHl BHEIIHEW CHIIBI K COOCTBEHHOW 4YacToTe
cBOOOTHBIX HE3aTYXAIOIINX KOJIeOaHmit

B IpEKpaIieHn: KoJIeOaHu Py MPUOIKEHNH YaCTOTHI BHEIITHEH CIUIBI K YaCTOTE CBOOOIHBIX KOJIeOaHMIA

7. DHrpomueil B TepMOANHAMHKE Ha3bIBACTCS (DYHKIMS COCTOSHUS TEPMOIMHAMHYESCKON CHCTEMBI,

OECKOHEYHO MaJloe H3MEHEHHE KOTOPOil B 00pAaTHMBIX IPOIECCaX PaBHO OTHOIICHHIO OECKOHEYHO Maoro KOJHYeCTBa
TeIuIa, IepeJaHHOT0 CUCTEME K TEMIIepaType CHCTEMBI

OeCKOHEYHO Majoe H3MEHEHHe KOTOpPOH B HEOOpaTHMBIX IpoLeccax pPaBHO OTHOLIEHHIO OECKOHEYHO Malloro
KOJIMYEeCTBA TeIIa, IIEPeJaHHOTO CUCTEME K TEMIIEPaType CHCTEMBI

H3MEHEHHE KOTOPOH B JIFOOBIX MPOIECCax paBHO OTHOLICHHUIO KOJIMYECTBA TeIUIa, IEPEAaHHOTO CUCTEME K TeMIlepaType
CHCTEMBI

OECKOHEYHO Majoe H3MEHEHHE KOTOPOH B OOpaTHMBIX IPOLECCaX PaBHO IPOU3BEICHUIO OECKOHEYHO MAayoro
KOJIMYECTBA TEIUIA, IEPEIaHHOTO CUCTEME U TeMIIepaTyphbl CHCTEMBI

OCCKOHEYHO Majoe H3MECHEHHE KOTOPOil B HEOOPAaTHMBIX MPOIECCaX PaBHO MPOU3BEICHUIO OECKOHEYHO MAJIOro
KOJIMYECTBA TEIUIA, IEPSIaHHOTO CUCTEME M TeMIIepaTyphbl CHCTEMBI

2.1.2 TIpuMepsI TeCTOBBIX 3aJaHUI. 2 ceMecTp

1. Yrto Ha3pIBAaeTCS MOTEHINAIOM 3JIEKTPOCTATHIECKOTO IO ?

HanpsikeHHOCTB 3IEKTPUYECKOT0 MOJIS B JaHHOHN TOYKE MPOCTPAHCTBA, YMHOKEHHAsI HA PaJNyC BEKTOp JaHHON TOYKH
Cpenu 1aHHBIX OTBETOB HET IPABUIIBHBIX

Pabota 1o nepeMerieHuo eIMHUIHOTO TTOJIOKHUTEIFHOTO 3apsi/ia N3 JaHHOW TOYKH IPOCTPAHCTBA B OECKOHEYHOCTh
[oTeHnuanbHas SHEPTUs NPOU3BOIBHOTO 3apsAa, IOMEIEHHOTO B JAHHYIO TOUKY IPOCTPAaHCTBA

Cua, neficTByIoIas Ha MHUYHBIN MOJIOKHUTEIbHBIHN 3apsj, IOMEIIEHHbIN B JAaHHYIO TOUKY IIPOCTPAaHCTBA

2. KonaeHcatopom Ha3bIBaeTCs

JIBE I[UIOCKUX IUIACTUHBI, PAa3[elICHHBIX CJIOEM JMAIICKTPUKA C OTIUYHOH OT EAMHHIGI IHAJIEKTPUYECKOM
MIPOHUIIAEMOCTHIO

000€ YCTPOICTBO, KOTOPOE CIOCOOHO HAKATUIMBATD AJIEKTPUUECKUE 3aPsIIbl

ABa U30JIMPOBAHHLBIX APYT OT Apyra KOHOUCHTPUYCCKUX HMUJINHIPA

CHCTEMA, COCTOAIIAs U3 ABYX M30JMPOBAHHLIX APYT OT Apyra IPOBOJHUKOB

000U MPOBOJHUK, €CITU OH 00J1a/1aeT IMEKTPHUECKONH €eMKOCThIO

3. Cohopmynupyiite Teopemy [aycca ist 3JeKTPUUIECKOTO MOJIS B BAKYyME

L{upKyasIiust BEKTOPa HAMPSHKEHHOCTH DJIEKTPHYECKOTO TIOJIS 110 JIF0OOMY 3aMKHYTOMY KOHTYPY PaBHA HYJIIO

IToTOK BEKTOpa HAMPSIKEHHOCTH JJIEKTPUYECKOrO MO 4epe3 MPOW3BOJIBHYIO MOBEPXHOCTh PaBEH airebpandeckoi
CYMME 3apsA10B, HAXOAAIIUXCA Ha 3TOU TMMOBEPXHOCTH, I[eHeHHOﬁ Ha 3JICKTPUYCCKYIO IMOCTOAHHYIO

TToTOK BEKTOPA HAIPSHKEHHOCTH DIIEKTPHUUECKOTO TMOJIsl Y€PE3 MPOU3BOJILHYIO 3aMKHYTYIO TIOBEPXHOCTh PaBHA HYJIIO
LIMpKyIAIKS BEKTOPA HANPSXKEHHOCTH 3JIEKTPHYECKOTO TIOJIS M0 JIF000MY 3aMKHYTOMY KOHTYPY paBHa MTOTOKY BEKTOpa
HAIPSKEHHOCTH 3JIEKTPHIECKOTO TIOJIS Yepe3 TPOM3BOIIBHYIO TIOBEPXHOCTD, OMUPAIOIIYIOCS Ha 3TOT KOHTYD

ITOoTOK BEKTOpa HANPSKEHHOCTH SJIEKTPHUYECKOTO IO Yepe3 MPOM3BOJIBHYIO 3aMKHYTYIO IOBEPXHOCTH DPaBEH
anrebpanyecKoil CyMMe 3apsI0B BHYTPH 3TOM MOBEPXHOCTH, JIEJIEHHOM Ha 3JIEKTPHIECKYIO TTOCTOSHHYTO

4. Cdopmymupyiite epoe npasmito Kupxroga

AnreOpandeckasi cyMMa TOKOB B JJFOOOM KOHTYp€E LIETIH paBHA HYJIIO

Anrebpandeckasi cyMMa TOKOB B JTFOOOM y3J1€ €N paBHA HYJIIO

Anrebpamdeckas cymma 3J[C B Ka10M KOHTYpE paBHA HYIIO

AnreOpamdeckas cymma JJIC B KaXIOM KOHTYpe paBHa anreOpamdecKodl CyMMe TNPOW3BEACHUIH CHIIBI TOKAa Ha
COTIPOTHUBIIEHUE BCEX yJAaCTKOB KOHTypa

Anrebpanyeckas CyMMa MajieHUi HalpsDKeHWH Ha BCEX yYaCcTKOB KOHTYypa paBHA HYJIIO

5. BekTOpoM MarHMTHOI MHIYKIMH Ha3bIBACTCS

BEKTOpHas (U3MYecKas BEJIMYMHA, MOJYJb KOTOPOH paBeH OTHOLICHHWIO MaKCHMallbHOM CWIIBI, JAEHCTByIOLIEH co
CTOPOHBI MArHUTHOTO ITOJISI HA OTPE30K MIPOBOTHHUKA C TOKOM, K CHJIC TOKa B IPOBOIHUKE

BEKTOpHAas (HU3MUECKasi BEJIMINHA, MOAYJIb KOTOPOIl paBEeH OTHOIIEHHIO MAaKCHMAaJIbHOTO MEXaHWIECKOTO MOMEHTA CHII,
JNEHCTBYIONMX HAa PaMKy C TOKOM, IIOMEIICHHYIO B OJHOPOJHOE MOJ€, K NMPOU3BEICHHUIO CHIBI TOKa B paMKe Ha ee
IUIOIIAIb

BEKTOpHas (U3NIecKasi BEIMINHA, MOIYJIb KOTOPOH PaBeH OTHOIICHUIO MUHUMATHHOTO MEXaHHMYECKOTO0 MOMEHTa CHII,
JNEHCTBYIONMX HAa PaMKy C TOKOM, IOMEIIEHHYIO B OJHOPOJHOE IIOJIe, K MPOM3BEACHUIO CHIBI TOKa B paMKe Ha ee
UIOIa b

BEKTOpHas (U3MYecKasi BeJIMUYNHA, MOIYJIb KOTOPOH paBeH OTHOIIEHHIO MHHUMAaJIbHOTO MEXaHMYECKOTO MOMEHTA CHJI,
JEUCTBYIOIUX HA PaMKy C TOKOM, IIOMEIIEHHYIO B OJHOPOJHOE TOJIE, K MPOU3BEICHUIO CHUIbI TOKA B PAMKE Ha €€
HepUMeTp

BEKTOpHas (u3nuecKas BEJINYNHA, MOLYJIb KOTOPOH paBeH CHIIE, IEHCTBYIOIIEH Ha €AMHIYHBIA MOIOKUTEIBHBIHN 3apsiy,
HaXOJSIIUICS B MATHUTHOM T10JIE
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6. SIBIeHME CAMOMHIYKIUH COCTOUT B!

Bo3HMKHOBeHNH O/IC MHIYKIMHM B NPOBOAAILIEM 3aMKHYTOM KOHTYpEe HPH H3MEHCHHH MAarHMTHOTO TOTOKa dYepes3
IIPOU3BOJIbHYIO IOBEPXHOCTD, OIMPAIOLLYIOCSA Ha JaHHBIA KOHTYD

BOo3HUKHOBeHUH OJIC MHAyKIUU B HPOBOJSILEM 3aMKHYTOM KOHTYpE NPU H3MEHEHUM TOKa, MPOTEKAIOIIEro 4epes
JlaHHBII KOHTYD

Bo3HUKHOBeHUH D/1C MHIYKIMK B IPOBOASIIEM KOHTYPE IIPU 3aMbIKaHUH WM Pa3MBIKaHUM JaHHOTO KOHTYpa
BO3HUKHOBEHHUH TOKA B IPOBOJAIIEM 3aMKHYTOM KOHTYPE IIPY U3MECHEHUH MarHUTHOI'O II0TOKA Yepe3 JaHHBIIA KOHTYD
BO3HUKHOBEHUHU TOKA B IPOBOJMAIIEM 3aMKHYTOM KOHTYpPE IIPU M3MEHEHMHM MarHUTHOI'O IIOTOKA Yepe3 IPOU3BOJIbHYIO
MIOBEPXHOCTH, ONUPAIOLLYIOCS HA JAHHBII KOHTYD

7. DddexTHBHOE 3HAYCHUE CHIIBI TIEPEMEHHOTO TOKA ONPEAEIISIeTCS KaK

BEJIMYMHA TaKOr0 MOCTOSIHHOTO TOKA, KOTOPBIM 3a BpeMs, paBHOE OJHOMY NEPUOIY MEPEMEHHOTO TOKa, MPOU3BEAET
TaKylo ke paboTy, 4TO U pacCMaTPUBAEMBIil IEPEMEHHBIH TOK;

BEJIMYMHA TAKOTO MOCTOSIHHOTO TOKAa, KOTOPBIH IEPEHOCUTH Yepe3 MOMEPEedHOe CeUeHNE NMPOBOAHMKA TaKOH XKe 3aps,
KakK ¥ MepEeMEHHBIN TOK;

BEJIMYMHA TOH YaCTH NEPEMEHHOTO TOKa B IIETIH, YHEPTH KOTOPOH MEPEXOIUT B TEIUIO, BBIACIICMOE B IIEIIH;

BEJIMYMHA aMIUIUTYAbI IEPEMEHHOTO TOKA,;

BCJIMYMHA aMIUIUTY bl IECPEMEHHOI'O TOKA, YMHOXKXCHHAA Ha \/E

8. Uro Takoe BOIHOBAS MOBEPXHOCTH?

IToBepXHOCTB B IPOCTPAHCTBE, A0 KOTOPOH AOIIIA BOJIHA B JAHHBIH MOMEHT BPEMEHU
I'eomeTprueckoe MECTO TOUEK, HCTIBITHIBAIOIINX BO3MYIIICHHE B OJJMHAKOBOH (ha3e
I'eomeTprueckoe MECTO TOUEK, BOSMYILEHHS KOTOPBIX MaKCUMAaIIbHBI

[TorpanudHas MOBEPXHOCTb, OTAEIAIOIAs BO3MYIICHHYIO Cpey OT HEBO3MYILEHHO cpe/ibl
[I1ockocTh, NepneHAUKYIIpHas HalpaBIEHUIO PAaCIPOCTPAHEHHSI BOJIHBI

9. CdopmymupyiiTe 3aKOH IPSIMOINHEHHOTO PacpOCTPAaHEHHSI CBETOBBIX JIydeh

Caet Mex 1y TI0OBIME ABYMSI TOUKAMH PacHpOCTPAHSIETCS MO HPSMOH JIMHUH, COCIUHIIOMNI TOUKH

B 1r00BIX cpeax cBETOBO# Jyd MPEICTABISACT COOOM MPSAMYIO JTHHUIO

CBeToBas BOJIHA BCErla pacpOCTpaHAeTCs MO NPSIMON JTMHUT

B ogHOpOHBIX cpeaax CBETOBOM JIy4 BJICTCS IPSAMOM JIMHUEH

B onTuuecku mpo3payHbIX CcpeAax CBETOBOM JIyd BCEra SBIIACTCS IPSIMOM JIMHUEH

10. Yrto HazbiBaeTcs nUdpaKimeii CBETOBBIX BOJIH?

Bce siBneHus1, cBsI3aHHbIE ¢ OTMOAHNEM CBETOBBIMU JTy4aMH JIIOOBIX IPETSTCTBUM

PaznoxeHne cBeTOBBIX BOJIH B CIIEKTP

COBOKYITHOCTh ~ SIBJICHHIf, KOTOpbIe OOYCIIOBJIEHBI BOJHOBOWH IPUPOAOH cBeTa M HAOIIONAIOTCS IIPU  €ro
PacnpoCTpaHEHHUHU B CPElax € PE3KO BBIPAKEHHBIMH ONTUYECKUMH HEOJHOPOJHOCTSAMU

COBOKYITHOCTh SIBJICHHH, KOTOpBIE OOYCIIOBJIEHBI 3aBUCHMOCTBIO MMOKa3aTelsl MPEIOMJICHHS OT 4YacTOThl CBETOBOM
BOJIHBI

HanosxeHnne KorepeHTHBIX BOJIH APYT Ha Jpyra

11. Vkaxwure HanboJjee MPaBUIbHYIO (GOPMYIMPOBKY 3akoHa Masoca

M HTEHCHUBHOCTL €CTECTBEHHOT'O CBETA, MPOMICAIICTO 4YCPE3 IMOJIAPU3aTOpP, IMPU OTCYTCTBHU TMOTJIOMICHHUSA CBECTa
BEIIIECTBOM MOJISIPU3aTOPa YMEHBIIIAETCs B 1Ba pa3a

WVHTEHCUBHOCTh TOJSPU30BAHHOTO CBETA, MPOIIEAIIErO UYepe3 aHalu3aTop, MPsSIMO MPOMOPIMOHAILHO KBagpary
KOCHHYCa yTiIa MEXy pa3pelleHHBIMI HAIPABICHUSIMH MOJIIPH3aTOpa U aHATTU3aTOPa

VHTEeHCHBHOCTh TOJSAPU30BAHHOTO CBETa, MPOIICANICTO Yepe3 aHalU3aTop, pa3pelicHHOE HaIpaBICHHE KOTOPOTO
MIEPIICHANKYISIPHO BEKTOPY JIy4a, paBHA HYIIO

VHTEeHCUBHOCTh €CTECTBCHHOTO CBETA, IPOIICIIICTO Yepe3 ONTHYECKYI0 CHCTEMY MOJSIpU3aTOp-aHAIH3aTop, BCETAa
MEHbIIIE HHTCHCHBHOCTHU CBETA, MAAOIIETO Ha TOJISIPH3ATOP

VHTEeHCUBHOCTh ©CTECTBEHHOI'O CBETa, IPOIICAIIEIO Yepe3 MOJPU3aTOp, IPH OTCYTCTBHH TIIOTJIOMICHUS CBETa
BEIIIECTBOM HE U3MEHSETCS

12. CnekrtpajbHas U3ydaTelbHasi ClIOCOOHOCTH TeJa 3TO

OHEPIrud, n3jrygyacMas e)lPIHPIL[eﬁ TIOBEPXHOCTH TEJIa 3a €AMHUIY BPEMCHU B €AMHUYHOM WHTEPBAJIC TJIMH BOJIH

OHEPIUd, U3JrydacMass BCEM HArpe€ThbIM TCJIOM TEJIa 3a CIUHUIY BPEMCHU B € IMHUYHOM MHTEPBAJIC JIJINH BOJH

IoJIHasA DHEPrus, u3jrydacMas BCEM HArpe€TbIM TEJIOM BO BCEM CIICKTPAJbHOM AHANA30HC UIMH BOJIH 3a C€AWHUILY
BpEMEHH

SHEPTHsl, U3JIydaeMast eIMHHULCH OBEPXHOCTH Tejla 32 CMHUIYY BpEMEHH BO BCEM MHTEpPBAJIC JUINH BOJIH

SHEPTHsl, U3JIydaeMast eIMHHULCH TOBEPXHOCTH Tella 33 eIMHUIYYy BpEMEHH B ONITHYECKOM JHaIa30He JUIMH BOJIH

13. Kaxkoe U3 npuBeICHHBIX YTBEPXKICHNH SBIIETCS BEPHBIM B Teopun bopa?

PazpereHHBIMH OpOMTaMM AJISL JIEKTPOHOB SIBJIAIOTCSI TakHe, JUIS KOTOPBIX MOMEHT MMITYJIbCa 3JIEKTPOHOB KpaTeH
LEJIOMY YHCITy BEJIMUUH

DHeprus 3JIeKTpOHA Ha OpOHTE U €€ PaANyC MOTYT OBITh TPOU3BOIBEHBIMH

Panmyc opOHTHI 37IEKTpOHA C TEYEHNEM BPEMEHH YBEITMUUBACTCS

[Tpn nBWKEHNU NIEKTPOHOB MO OPOUTE MPOMCXOAUT HENIPEPHIBHOM N3ITyUYCHHUE SHEPTUH

Pannyc opOUTHI 37IEKTPOHA C TEUCHHEM BPEMEHH YMEHBIIACTCS




14. Yo BBIpaXXaroT COOTHOIICHHS HEONPEACIEHHOCTEH B KBAHTOBOH MeXaHHUKe?

a) CoOTHOLICHHS MEXIy W3MEPEHHBIMH TOYHBIMH 3HAYCHUSAMH KOOPAUHATBI  UMITYJIBC MHUKPOYACTHI[BI

b) OrcyrcTBHe OrpaHuyYeHU I OMHOBPEMEHHOTO U3MEPEHHUS KOOPANHATHI U UMITYJIbCa MUKPOYACTHIIBI

c) KopnyckynsipHbie CBOWCTBA BeleCTBa

d) BosHOBBIEC CBOMCTBa MUKPOYACTHII

e) CooTHOUICHUSI MEXKIY CPEAHMMH KBAaAPATHUCCKUMH OTKIOHCHWSIMH MPH OJHOBPEMEHHOM H3MEPCHHH KOOPAMHATHI H
HMITyJIbCa YaCTUIIBI

OIIK-1.3. Ilpumenser OO0y4aronuiicst 3HACT:

€CTeCTBCHHOHAYYHBIC METOIbI METOIBI TEOPETHISCKOTO U AKCIEPUMEHTAIBHOTO HCCICIOBaHUS (PU3MUECKUX OOBEKTOB,
TEOPETUYECKOTO H IPOLIECCOB U SBJICHUH, METOJUKY IPOBEICHUS M 0OpabOTKU Pe3yJbTaToB (hU3MYECKOTro
HKCIIEPUMEHTAJIBHOTO 9KCIIEPUMEHTA

UCCIICIOBaHMS 00BEKTOB,
MIPOLIECCOB, SBJIICHUH, MPOBOJIUT
SKCIIEPUMEHTHI 10 3aJJaHHOU
METOJIMKE U aHAIU3UPYET
pe3yAbTaThI

2.1.3. IIpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MruoBeHHOEe YCKOpEHHE MaTepHallbHOU TOUKM ompesesseTcs GopMyoil
. V(t+AL) -V v(t+At)-v . V(t+AD)+V

l)a=|lmw 2)3:M 3)a=||mw
At=0 At At At—0 At

4)a=|imw 5)3=E
At—0 At m

2. Kakas popmyia BelpaxkaeT paboTy INpH JABMKECHHH MaTePHAIBLHON TOYKH IO NMPOM3BOJIEHON TPASKTOPUH U3 MOJIOXKEHHS 1 B
noJioxkeuue 2?7

2 2
1) AlZ:J.If'dV 2) A12 :'f‘(vz_vl) 3) AlZ :j}f.dr 4) A12 :'f'rlz 5) A12=F512005(Z
1 1

3. MOMEHT MHEPITHH [TPOU3BOJILHOIO TeJla OTHOCUTEILHO HEMOABI)KHOW OCH BPAIICHUS onpeessieTcs GopMyioi

N N
Da=mr, 2)3=mr® 3J=Mr 4) 3-3,+ma> 5)3=>mr’
i=1 i=1

4. Vxaxure GopMyJTy s MOMEHTA HHEPIIMH TOHKOTO OJIHOPOJIHOTO CTEPKHA Macchl m M JUIMHBI | oTHOCHTENbHO
HETIOJIBM)KHOM OCH BpAILCHHMS, TPOXOIAIIEH Yepe3 CepeHy CTEPKHS.

1 1 1 1 2
NI="m? 2)J="ml? HI="m? 4HJ==ml? 5 J="ml?
) 2 ) 3 ) 4 ) 12 ) 5

5. Vkaxwure dhopmysty mist KITJ] TeruioBoii MammHb

T,-T A Q Q,-Q Q
1) n= 1 2 2) — Monesn 3) n= <1 4) n= X1 X2 5) n= .
Tl 7 Azampaq QZ Ql Ql _QZ
6. Yxaxure Gpopmyiy st pacnpeneneHus: bonbimana.
E_+U
E — _ Kun pV m,g U
1) n= T | )y N=NyeXp————| 3) n=n,exp| ——— | 4) n= 2 S) n=n,exp| - —
) n=n, exp( - j ) 0 EXP T ) 0 p( RT j ) n=n, exp( = J ) 0 p( T

2.1.4. TIpuMepsbI TeCTOBBIX 3aJaHMIi. 2 ceMecTp

1. BeiGepute GopMyny A HaNpPsHDKEHHOCTH BJIEKTPHUUYECKOTO ITOJIsI, CO37aBacMOT0 PaBHOMEPHO 3apsDKEHHOM IUIOCKOCTBIO B
BaKyyMe.
oS

DeE=2 2E=-2_ Pe=—9_ He-_9_ 5He-=
& 2¢, Ans,r Are,S 2¢

0 0

2. 3akoH buo - CaBapa — Jlamiaca IMeeT BHT

Y P LEUAPA S Lt N ST LEL A S TALL LI S L}
A r Ar rd A r Ar rd 4z r?

3. Kakas wus q)OpMyJ'I MNPaBUJIBHO OTPAXKACT CBA3b MCEKAY HANPSKEHHOCTBIO JJICKTPUYCCKOIO MOJd W HNOTCHHHAJIOM
QJICKTPUICCKOT'O moJjs?

- E
) -, =[E-dF 2) p=E.7 3) g0, =E-(;-7,) 4) p=divE 5 ¢="




4, 3axon AMnepa B 00ILIEM BUJIE UMEET BUJL
1) dF=1dixB 2)dF=11xdB 3) F=I11xB 4)F=11-B 5) F=11Bcosa

5. Kakoe w3 mepeuuciieHHbIX YpaBHEHHWI BXOJHUT B CUCTEMY ypaBHeHUH MakcBeia?

1) §B6-ds=q 2 fH-ds=0 3) JE-dl =0 4)H“:ui_5 5) & - [E-ds

0

1 R? o
H@= [[———17H,T0 (dopMyna Ui 3aTyXalolmKX KoleOaHUH B CHIIBI TOKAa B KOJIEOATEIILHOM KOHTYpeE
LC 4L

1
6. Ecin o, =
VLC
HUMECT BU]
1)1= Ioexp(—z—F:_tjcos(a)OHa) 2) 1= Ioexp(—z—F:_tjcos(a;Ha) 3) I =1, cos(w,t +a)

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

7. Ilepuop 3aTyxaromux KoieOaHuii B KoJaeOaTeIbHOM KOHTYPE paBeH

1 1 1 1
2 \3 2 \3 2\ 2\ NS
1) T=2n(i+R—J 2) T=27{i— R j 3)T=2;{i+R—] 4)T=27r[ 1 _R J 5)T:2,{1+ R J

LC 4L LC 4l* LC 4L’ c 4 LC 4

8. MHTEHCHBHOCTb NPH HANOXKCHHH [BYX KO2epeHmHbix BOTH paBHa (0 || pasHOCTh (as; l,, 1, MHTEHCUBHOCTH BOJIH B

orgensHocTH, |, #1,):

)i=t,+1, 2)1=l+1,+2l],cos6 3) I=\/I12+I22+2lllzcos5 4) I:\/If+lf—2lllzcos5 5) I=12+12

9. Ha nudpakimoHHyI0 peleTKy ¢ nepuogoM d magaer CBET ONpeaeeHHOM JIMHBI BOJIHBL Kakoi u3 GpopMys cOOTBETCTBYET
MaKCHUMYM IepBOro nopsaka?

. A
1) Sln(0=a 2) Singo:% 3) singo:% 4) Sin(p:% 5) Singozzd—;t

|
10. Ecmm " min i " max - MpHUMANIbHAS U MaKCHMaJlbHAsl HHTCHCUBHOCTD YaCTUYHO MOJIAPU30BAaHHOI'0 CBCTA, MIPOIyCKACMOI'0o
AHAJIN3aTOPOM, TO CTCICHb MOJIAPU3ALNH CBETA OMPLEALCIIACTCA 11O (1)OpMyJ'I€
lax — 1 e — | |

P= Imax+|min P= max min P= max min P= min P= Imir|

]_) I max I min 2) I max + I min 3) I max 4) I max T I min 5) Imax
11. Tlpu maieHuu CBETOBOTO JIy4a, pacCIpOCTPAHSIONIETOCs B TIEPBOH cpejie Ha TPaHHUIly pasJiena MepBOi U BTOPOIl cpebl C

IIOKasaTeJIIMHU NMPEJIOMIIEHUA U N, , N, >N, YT'OJ IIOJTHOTO BHYTPEHHETO OTPAXKEHUSA o YAOBJIIETBOPSACT YyCIOBUIO

1) sinoz:ﬂ 2) sino:zn—2 3) tgoz:ﬂ 4) tga:& 5) cosazi
n2 nl nZ nl n2

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

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kon n HanmeHnoBaHue O06pazoBaTesbHBIA pe3yIbTaT
HMHAMKATOpa JTOCTUXKEHUS
KOMIIETEeHIIUU

OIIK-1.2. Ilpumensier ocHoBHBIe | OOy4aromuiicss ymeer:

MOHATUS U 3aKOHBI UCIIONIb30BATh OCHOBHBIE HOHSTHUS M 3aKOHBI (DU3UKH JUTS PELICHUS MPEAMETHO-TIPOPHIBHBIX
€CTECTBEHHBIX HayK IS 3a1a4

peIeHus IPEeIMETHO-
IpOoMIBHBIX 3a/1a9

2.2.1 Ilpumepsl 3aaa4. 1 cemecTp

1. MoTouMKIHNCT 3a MepBBIe 5 MHUH Ipoexan 3 KM, 3a mocienyoonme 8 MuH — 9,6 KM | 3a mociegnne 6 MuH — 5,4 kM.
OnpenenuTs CKOPOCTH JBH)KEHUSI MOTOIMKIIMCTA Ha KaXKJOM M3 TPEX yYacTKOB IyTH; CPETHIOI0 CKOPOCTH 32 BCE BpeMs
JIBIDKCHUSL.

2. JlBa moe3na uayT HaBCTpEWy APYI APYTY CO CKOPOCTSAMH Vi = 36 kM/4 U vz = 54 km/4. [laccaxxup B nmepBoM mnoesze
3aMe4aeT, YTO BTOPOil Moe31 NpPOXOJUT MUMO HEro B TeueHue BpeMeHnH t = 6 c¢. Kakosa qymHa BToporo noesaa?




10.

11.

10.

11.

12.

13.

14.

Touka ABMXKETCS MO OKPYXkKHOCTH paguycoM 20 ¢M ¢ TIOCTOSHHBIM TaHT€HIMAIBHBIM yCKOpeHueM 5 m/c. Uepes kakoe
BpeMsI [0CIe Havaja ABMKEHHsI HOPMaJIbHOE YCKOPEHHE TOYKHU OYyZET paBHO TaHI'CHIIMAJIbHOMY?

Ha HakJIOHHO# TUIOCKOCTH [UTMHOW 13 M M BBICOTOM 5 M JIeKHUT rpy3 Maccoit 26 xr. Koad dpunmenT tpenus pasen 0,5.
Kakyro cuily HaJgo NPHUIIOKUTH K TPY3y BJOJb 3TOW IUIOCKOCTH, YTOOBI BTAUTh Tpy3? UTOOBI cramurthk rpy3 ¢ 3TOH
IIOCKOCTH?

IToe3n maccoit 500 T ABUKETCS paBHO3aMEAJIEHHO NIPU TOPMOKEHUH, IIPH ITOM €TI0 CKOPOCTh YMEHBLIAETCA B TEUECHUE
1 mMuH o1 40 1o 28 kM/4. Haiitu criiry TOpMOXKCHUSI.

Tesn0 CKONB3UT 110 HAKIOHHOM MIOCKOCTU COCTaBsoLel ¢ ropusonTom yron 45°, Tpoiins paccrosaue 36,4 cM Teno
nproOpereT ckopocTh 2 M/c. UeMy paBeH K03(D(DUITMEHT TPEHHS Tela O IIOCKOCTH?

Opynue, )KeCTKO 3aKPEIUICHHOE Ha JKEJIEe3HOAOPOXKHOHM IIaTdopMe, IPONU3BOIUT BBICTPEN BIONb ITOJIOTHA JKEIE3HOU
nmoporu niox yrioMm o = 30° k auHUN ropu3oHTa. ONpenennuTh CKOPOCTh Uy OTKaTa IaT(GOpPMBI, €CIIM CHAPSI BBUIETACT
co ckopocThio U1 = 480 m/c. Macca mmaTdopMsl ¢ opyanueM U CHapsimaMu m» = 18 T, macca cHapsima my = 60 Kr.

[Map maccoit my = 3 KT ABHXKETCS CO CKOPOCTBHIO Vi = 2 M/C M CTAJIKHBAETCS C IMOKOAIINMCS IIIapOM Maccoif mp = 5 Kr.
Kakast pabora Oyner coBeplieHa mnpu jaedopManuu miapoB? Ypap cyurtarh aOCOJIIOTHO HEYNPYIHUM, HPSMBIM,
LEHTPAJILHBIM.

CrepkeHb BpalllaeTcs BOKPYT OCH, TNPOXOAAIIEH Yepe3 €ro CepeldHy, COIMNIACHO ypaBHeHHo ¢ = At+Bt], rae
A =2 pan/c, B = 0,2 pan/c®. Onpenenurs Bpamaromuii MOMEHT M, TeHCTBYIOIMI Ha CTEPKEHD Yepe3 BpeMs t = 2 ¢
TI0CJIE Hayana BpalleHus, eCIM MOMEHT HHepIUHK cTepxkHs J = 0,048 kr-m2.

Ha kparo mwiardopMbl B BUJIE JMCKa, BPAIIAKOIIEICS 0 HHEPIMM BOKPYT BEPTHKAIBHON OCH C YacTOTOM N1 = 8 MUH J,
CTOMT 4esoBeK Maccoil my = 70 kr. Korga uenoBek neperesn B HEHTP MIaT(opMbl, OHa cTajla BpamaThes C 4acTOTOU Ny
= 10 mun 1. Onpesenurs Maccy my miarGpopmbl. MOMEHT HHEPUMM YelIOBEKA PACCUUTHIBATE KaK JJIi MaTEPUAbHOMN
TOYKH.

Touka coBepIIaeT rapMOHUYECcKHe Konebanus X = A sin ot, rae A = 5 cm, ® = 2 ¢’>. B MOMEHT BpeMeHH, KOIjia Touka
obnamana nmoTeHnuanbHoOU >Hepruei 0,7 Mk, Ha Hee neiicTBOBasa Bo3Bpamaromias cuia B S MH. Haiitu 5T0T MOMEHT
BpPEMCHHU.

2.2.2 TlpumepsI 3a1a4. 2 ceMecTp

[Inomaap miaacTUHBI CIAIOASHOTO KOHAEHcaTtopa 36 CM?2, TOJIILMHA CIIOS nuanektpuka 0,14 cM. Bpraucautb eMKOCTb,

3apsiI ¥ SHEPTHIO KOHACHCATOPA, €CIM Pa3HOCTh MOTEHIMAI0B Ha ero ooxmanakax 300 B, €cuom = 2,1.
JIBa OIMHAKOBO 3apsDKEHHBIX IMapUKa MOJBCIICHBl B OJHOW TOYKE Ha HUTSAX OIMHAKOBOU IUTMHBL. [Ipu 3TOM HHUTH

pasonumcs Ha yrox O. [llapuku morpyskarot B Macno. KakoBa IIIOTHOCTE P Macia, €CIIM YTroJl PacXOXICHHS HUTEH Mpu
TNIOTPY’KEHHH B MAclio OCTaeTcsi HemsMeHHbIM? [L1oTHOCTL MaTepuana mapukos p = 7,5-10% kr/m%, muonexrpuueckas

MIPOHMUIIAEMOCTh Macya € = 2,2.

UeTsbIpe JamIbl, pacCUnTaHHble Ha HampspkeHue 3 B u cuiy Toka 0,3 A, Hamo MOAKIIOYUTE TapaiebHO U MHUTATh OT
HCTOYHHKA HanpspkeHus 5,4 B. Pe3ucrop kakoro COMpOTHBIICHHS HA/IO BKIFOYUTD MOCIEIOBATEIEHO JaMIIam?
Awmnepmerp umeer corporuiaenue 0,02 Om. Ero mkana paccuurana Ha 1,2 A. IlyHT kakoro conpoTHBIIEHHUS HAJO
ITOCTAaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBLIIO U3MEPATH TOKU CHIIOHN 10 6 A?

OpHopogHoe MarHutHoe noJie ¢ uaaykuuen 200 MTn geiicTByeT Ha MOMEIIEHHbBIH B HEr0 NPOBOAHUK AJMHOM 50 cM ¢
cwoii 0,7 MH. Onpenenure ciiTy TOKa B IPOBOTHUKE, €CIIH YTOJ MEXIy HANPaBICHUEM TOKA M HHAYKIIUCH MarHUTHOTO
noJs pasen 45°.

KBagpaTHast paMka TOMemieHa B OJHOPOAHOE MarHuUTHoe Imojie. Hopmane K IUIOCKOCTH PaMKH COCTaBISET C
HarpasjieHHeM MarHuTHOro nojisi yros 60°. Cropona pamku 19 cm. Onpesennte MHAYKIMIO MarHUTHOTO TIOJIS, €CIIH
U3BECTHO, 4TO cpenHee 3HadueHne DJ1C MHAYKIMHU, BO3HUKAIOUIEH B paMKe MpHu BhIKIOYeHuu noiyis B TeueHue 0,01 c,
paBHo 50 MB.

MarHuTHBIM TOTOK, NMPOHU3BIBAIOUINHA 3aMKHYTHIH IPOBOJIOYHBIN KOHTYp ¢ compotuBieHuem 0,5 Om, paBHOMEpHO
yBenuumica ¢ 0,2 mB6 no 7 MB0. Kakoii 3apsn npomien 3a 3To BpeMs depe3 HONEepeyHOe CeYeHHE NMPOBOAHUKA MPH
PaBHOMEPHOM M3MeHEeHHH 1oToKa. Cuna Toka, 3[1C — NOCTOSIHHBI.

Karymka c xene3HsiM cepfieduHuKkoM ceueHuem 20 cM? uMeet HHIYKTUBHOCTh 2-102 I'u. KakoBa J0/KHA OBITH CHIIA
TOKa, YTOOBI MHAYKIUS TTOJIS B CEpACYHHKE ObLIa 1073 T, 9HCIIO BUTKOB paBuo 1000?

Paccrosinne L ot meneit 1o skpana B onbite FOHra paBuo 1 m. Omnpenenautb paccTOSHUE MEXIY IIENSIMU, €ClU Ha
otpeske umHoH | = 1 e yknagsiBaercst N = 10 TeMHBIX MHTEP(EPEHIMOHHBIX TI0J10C. [[nHa BOmHBI A = 0,7 MKM.

Ha nnenky u3 raunepuna tonmuaoi 0,3 MxM magaet Oesnblii cBeT. Kakum OyjeT KazaTbhes IBET IJIEHKH B OTPAXKEHHOM
CBETe, €CIIU Yo najaeHus aydeit 45°7

Kakyro pa3HOCTb JUIMH BOJIH MOKET Pa3pelinTh JU(pakunoHHas pelIeTKa MIMPUHON 2 CM U NIEPHOAOM 5 MKM B 00J1acTH
KpacHbIX Jy4eii (A = 0,7 MKM) B CIIEKTPE BTOPOTO MOPsiaKa?

EcrecTBeHHBI CBET majgaeT Ha MOBEPXHOCTb JUIJIEKTPUKA IO YIJIOM NOJHOW momsipusanuu. Koaddument
npomnyckanus ceta paseH 0,915. Haiitu crenens nonsipuszaluy MpeaoMIEHHOTO JIyda.

EctecTBeHHBIH CBET MPOXOAUT Yepes ABa MOJIAPU3ATOPa, YTold MEXKAY INTaBHBIMU IIOCKOCTSIMH KOTOPBIX paseH 45°. Bo
CKOJIBKO DPa3 YMEHBIIUTCS WHTEHCHUBHOCTb CBETa IIOCIE MPOXOXKIACHHA 3TOW cuctemsbl? CuuTaTh, UYTO KaXKAbIH
HOJISIPU3aTOp OTpaxaeT U noryomaet 10% mnagaromero Ha HUX CBeETa.

Karon BakyymHOro (hoTonnmemMeHTa ocBemaercss cBeToM ¢ JUmHOW BOMHBI 0,405 MxM. @OTOTOK MpekpamiaeTcs mpu
3a/Iep KUBAOIEH pazHOCTH NoTeHIanoB 1,2 B. Haiitn paboTy BeIx0/1a 2JIESKTPOHOB U3 KaTO/Aa.




OIIK-1.3. [pumensier | OOy4YarOIIHIACA YMEET:
©CTCCTBCHHOHAYYHBIC ~ METOJBI | IPUMEHATh METOABI TCOPETHYCCKOTO M IKCIEPHUMEHTAIBHOIO HCCICIOBAHUS (DH3HUYCCKIX

TCOPETUYCCKOT'O u O6LCKTOB, MpoLEeCCOB " HBJ’ICHHﬁ, MpOBOAUTH (1)I/I3I/I‘-I€CKI/I€ OKCIICPUMCHTBI  I10 3aI[aHHOI>i
OKCIICPUMECHTAJIbHOT'O METOAUKE U 06pa6aTbIBaTL HX pe3yJIbTaThbl
HUCCIICA0OBAaHUA O6T)GKTOB,

MIPOLIECCOB, SBICHUH, MPOBOIUT
SKCIIEPUMEHTHl [0  3aJaHHOM
METOJUKE u aHAJIN3UPYET
PE3yJIbTATHI

a)
b)
c)
d)
e)

2.2.3 TIlpuMepsl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. Tlemexoj mpoiuien MOJOBUHY OKPYXKHOCTH pamumycoM 1,5 kM 3a 0,5 yaca. [Ipu 3TOM MOIyJb CPEIHEr0 BEKTOpPa
CKOPOCTH IENIeX0/Ia PABCH

3,0 km/g

4,0 xm/4

5,0 xM/4

6,0 xM/a

7,0 xM/a

2. He6onpmoe Temo (MaTepHalbHY0 TOUYKY) Opocunu moj yrioMm 30° K TOPH30HTY ¢ HadalbHOHW CKOpocThio 20 M/C
Yepes Kakoe BpeMst TEJIO JOCTUTHET Bhicuiel Touku? ITpunsats g=10 m/c?

01lc

02¢c

05¢c

lc

2¢c

3. HpI/I BKJIIFOUCHHHU DJICKTPOABUTATCIIA €ro0 pOTOP HAYMHACT BPAATLCA PAaBHOYCKOPCHHO C YIJIOBBIM YCKOPCHUCM

20 06/c? . CKOIBKO 000pOTOB cienacT poTop uepe3 1 cekyHIy Mocie BKIOUYCHUS NBUTATENS?
10
15
20
25
30

4. Tlanas ¢ BeICOTHI | M, rpy3 Maccoif 1 KT MOKET CKaTh NPyKHUHY KECTKOCThIO 2 +10° H/M Ha BennuMHY, paBHYIO
0,1 c™m

0,2 c™m

2 cMm

1 cMm

0,5 cm

5. Tenexka Maccoit 15 KT IBIKETCS IO BOTHYTOMY MOCTY €O CKOpocThio 10 M/c. B HIKHEW Touke Crjla HOpMaIbHOTO
JIaBJICHUS TEJISKKN Ha MOCT BABOE MPEBOCXOIUT CHITY TsDKECTH. [IpH 3TOM pasinyc KpUBH3HBI MOCTA PaBEH

10m

15™m

20 m

25™

30 M

6. Myxa maccoii 0,5 T, neTsmas co CKOpocTeio 2 M/c, HonajgaeT B MMOBENICHHBIH JIMNKUK aucT Oymaru maccoi 1,5 r.
Cpasy 1ocie CTOJIKHOBEHHUS! CKOPOCTh JBHKEHUS JIMCTA C MPWINIIIEH K HEMY MyXO# COCTaBiIsIeT

2 m/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. Hebomnpmoe Teno (MaTepualbHYI0 TOYKY) MAacCOd 2 KT, HAXOISIIYIOCS HAa HEKOTOPOW BBICOTE HaJ TIOBEPXHOCTHIO
3eMJIM ¥ UIMEIOIIYI0 TOTEHIHAIBbHYIO dHepTrio paBHyI0 400 JIX, OTIYCTHIIN, TaK YTO Yepe3 HEKOTOPOE BPEeMs OHO
ynamo Ha 3emiro. Yemy paBHa CKOPOCTH ATOTO Tejla B MOMEHT majieHus Ha 3emmto? COIpoTHBICHHEM BO3AyXa
peHeopeys.

1 m/c

5 wM/c

10 m/c

20 m/c

40 m/c




8. Opnopoxublii auck paamyca 0,1 M, xarsmmiics 0Ge3 NPOCKAIB3BIBAHHUS 110 TOPU3OHTAILHOM IMOBEPXHOCTU CO
CKOPOCTBIO 5 M/c, 10Ma/1asi Ha HAKJIOHHBINA Y4acTOK, ITOJJHUMAETCs Ha BBICOTY

a) 25wm

b) 1 wm

c) 05m

d) 04wm

e) 02m

9. Haﬁnme YHUCIIO CTETICHEH CBOGOHLI MOJIEKYJI UACATIBHOTO ra3a, €CJid BCA SHEPTHUA €10 TEIIIIOBOTO ABMKECHUA

TMPUXOAUTCA HA MTOCTYNATEIIBHOE NBMKEHUE MOJIEKYIT

a) 3

b) 4

c) 5

d 6

e) 7

10. B JABYX OJWHAKOBBIX OaJIoHax HaxXOJUTCsA KUCIOpOA MOOA OJUWHAKOBBIM JaBJICHUEM p u O[[HOI‘/‘I U TOU Xe

temneparypoii T. Ilocme Toro, Kak ra3 U3 MepBOro 0aJUIOHA MOJTHOCTHIO MEepeKadald BO BTOPOH OAalUIOH M IIOCIe
9TOTO HOBBICHIIH TeMIIepaTypy B 1,5 pasa, naBieHHe BO BTOpOM OaJUTOHE CTAlIO PAaBHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 IlpuMephlI TECTOBBIX 3a/1aHNii. 2 ceMecTp

KonebarenbHblil KOHTYP ¢ MPEHEOPEKUMO MaJIbIM COMPOTHBICHHEM HUMeEeT 3IeKTpoeMKocTh C = 25 Mx®, MHAYKTHBHOCTh

L = 0,01 I'n. MakcumainbHas cuina Toka B koutype 0,1 A. MakcuManbHOE HANPSHKCHUE HA KATYIIIKE PAaBHO
a) 1B

b) 2B

c) 10B
d 25B
e) 100B

Ipsimoii mpoBox aymHO#M L = 40 cM JABMIKETCS B OJHOPOJJHOM MAarHUTHOM TIOJIE CO CKOPOCTBIO U = 5 M/c IEpIEHMKY IAPHO
JIMHMAM UHIYKIUH. Pa3HOCTL NOTEHIMAOB MeX Ty KOHI[aMu TipoBoaa U = 0,6 B. Unaykuus B MarHuTHOTO mosnst paBHa
a) 0,12Tn

b) 0,3Tn
¢) 0,6 T
d 1Tn
e) 5Tn

PezonaHcHas yactora BeIHYKHaromeil rapmonndeckoit D/IC B xonmeOaTensHOM KOHTYpE, MPH KOTOPOH aMIUIATYHa CHIIBI
TOKa MakCUMallbHa, PaBHA Wye, = 200 ¢l Yemy paBHa MHIyKTHBHOCTb KATyIIKH B KOJ€OATETLHOM KOHTYPE, €CIIH €MKOCTh
KOHJICHCATOPA PABHA C — 5 v ?

a) 1Im
b) 2Tm
c) 3I'm
d) 5Tm
e) 10TH
IToTok BekTOpa 3JCKTPUYECKOW MHAYKIUH (BJIEKTPHUYCCKOrO CMEIICHHs) dYepe3 COHEpUUYECKYH0 MOBEPXHOCTD,
OXBATBIBAIOIIYIO TOYCUHBIC 3aPA/BI [, = 2 uK, a, = 3 uKu, Os =~ 2 uKu1, paBeH
_g Kan
a) 1-107° oz
_g Kan
by 2-107° =
—g9 Kn
c) 3-107° =
_g Kan
d 7-107° =
e 0

M

TemmnepaTypa abCOIOTHO YEPHOTO TeNla YMEHBIIHIACH B 2 pa3a. Kak H3MeHHIach ero d3HepreTnueckas CBeTUMOCTb
a) Yeemuumnach B 16 pa3

b) Veenuumnace B 2 paza

C) VYBemuumiach B 4 paza

d) VYwmenbummiaceh B 2 pasa

e) VYmensmmnace B 16 pas




Kpacnass rpanuna dorosddekra masi Hekoroporo Mertauia paBHa A = 100um. Onpenenure MHHAMAIBHOE 3HAYCHHE

sHepruM GoToHa, BbI3bIBatoIero horoaddexr. OTBer 1aTh B 3B.

a) 1,27-B
b) 3,115B
¢) 53558
d) 9,21-B
e) 12,435B

doton paccesiicda nod yriiom 0 = 60° na NEPBOHAYAIIBHO IMOKOMBIIEMCS 3JICKTPOHE. OHpe,HeJ'II/ITL Ha4aJIbHYI0 OHEPruro

(oTOHA, ecIH IUTHHA BOJHBI PacCesTHHOTO (POTOHA OKa3ajdach PaBHOW KOMIITOHOBCKOM JyiHE BOJHBL. OTBET JaTh B MaB.
a) 0,31 MaB

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

2.3 TunoBbIe 3aJaHUA /1JIsl OIEHKH HABBIKOB B KauecTBe 00pa30BaTeILHOI0 pe3yabTaTa

Kon u HaumeHnoBanue O0pa30oBaTeNbHBIN pe3yIbTaT
WHIUKATOpa JOCTHKEHUS
KOMITCTEHIINU
OIIK-1.2. [Tpumensier ocHoBHBIE | OOyJaroIIHiics BIaaeeT:
TOHATHSA u 3aKOHBI | HABBIKAMU IIPUMCHEHHS OCHOBHBIX MOHSATHH M 3aKOHOB KIIACCHYECKOW M COBPEMEHHOM
€CTECTBEHHBIX HayK Uit | GU3MKHU U PeIIeHHUs IPeIMETHO-TIPO(IIIBHBIX 3a/1a4
pemeHus IIPEAMETHO-

npoQHIBbHBIX 33134

2.3.1 Ilpumepsl 3aganmii. 1 cemectp

1. Tlpu u3MepeHHH JUIMHBI Tesa ObUIO MPOBEACHO OJHO M3MEPEHHE C MOMOIIBI0 MUIUIMMETPOBON YUEHHYECKOW JIMHEHKH.

I[Tpu aTOM GBUTH TONTyYeHO 3HaueHue JIHHbI |= 22,3 cMm. UeMy paBHa HHCTpyMEHTaJIbHAs HOTPEIIHOCTh H3MEpEHHs?
[Ipn m3MepeHun UIMHBI Tena OBIIO NMPOBEICHO OAHO HM3MEPEHHE C IIOMOIIBI0 MITAHTCHIMPKYJS, IIKajda HOHHYyca
koroporo wumeer 10 pgenenuit. Ilpu 5ToM ObulM mOJyYeHO 3HaueHwe [uMHBI | = 22,7 mMm. Yemy paBHa
WHCTPYMEHTaIbHAsI TOTPEITHOCTh H3MEPEHHs?

o R o o
3. PaI[I/Iy()BI JABYX IIJIAHET OJMHAKOBOU INNIOTHOCTHU OTHOCATCS KakK R_l = 3 . Haiitu oTHOImICHHUE YCKOpEHUHA CBO6OZ[HOFO

2
NaJACHUA U Ha TIOBEPXHOCTH ITUX IUIAHECT.

JlBa MaTeMaTHUeCKUX MasTHHKa Maccamu m; = 0,1 kr u m, = 0,05 KT COBEpIIAIOT TaAPMOHHYECKHUE KOJICOAHUsS C

. o1
nepuogamu Ty = 1 cu T, = 2 c. HaliTu oTHOLIEHUE IJIMH UX HUTEH z_l
2

5. Tlox mefictBmem MomeHTa cmibsl 100 H-M, MaxoBHK, mpencTaBIsSiOmui coOOW OJHOPOAHBIA MUCK Maccodl 20 Kr u

paauycom 1 M, mpuoOGpeTaeT yriioBoe YCKOpeHHEe paBHOE .

B n1Byx oMHAaKOBBIX OaJUTOHaX HaAXOAWTCS KUCIOPOJ MOJ AaBieHrueM 3 at™m u 5 atM. CHauana o6a 6ayioHa coeInHIIH
MEXIy cO0OH M BBIPOBHSUIM JaBJIEHHE B HHUX MpPU IOCTOSHHOW TeMmIieparype 1, a 3areM TeMIeparypy MeajeHHO
YMEHbBIIHIIH B 2 pa3a, obliee AaBieHie B 0aJUIOHAX CTalo PaBHBIM .

IBa mpyxwHHBIX MasTHHKA MaccaMu my = 0,01 xr u m, = 0,02 kr coBepmIafOT TapMOHUYECKHE KOJEOAHUSI C

. k
nepuopamu T; = 1 cu T, = 2 c. Haiitu oTHOmIeHNnEe KO3 QUIIMEHTOB KECTKOCTH UX NPYKUH k—l
2

[pyXUHHBII ¢ Maccoil M U KECTKOCTBIO IPYKUHBI K coBepinaeT konebanus ¢ nepuoaoM T . Yemy OyaeT paBeH Nepuoa
KoJieOaHMH, eCITi Maccy yMEHBIINTH B 4 paza?

2.3.2 Ilpumepsl 3aJaHMii. 2 ceMecTp

1. Ha ywyacTke HEOTHOPOIHOI IenH, coaepkamiei conpotuBieHus Ry = 3 Om, R, = 9 Om u uctounuk ¢ DJIC € = 6 B,

BHYTpEHHEE COTIPOTHBIICHHUE KOTOPOTO peHedpekuMo Maio, Te4eT TOK I=14
4 R £ R B
o o [

1

[Ipu 3TOM pa3HOCTH MOTEHIINAJIOB MEXK /Ty TOUKaMHu A u B paBHa




Barapes 3amkHyTa Ha peoctar. [Ipu yBeIMYCHHH CONPOTHBIICHHS peocTtaTa B 4 pa3a HAaNpsHKCHHE HA HEM
yBenmmunBaercs ¢ 2 B no 4 B. TIpu atom 3/IC 6arapeu paBHa .

3. ToueuHslil 3apsii g cO3IaeT B OKPYXKAIOLIEM IPOCTPAHCTBE 3JIEKTPOCTATHYECKOE II0JIC, MOJYJb HaNpsHKEHHOCTH
KOTOPOTO 3aBHCHUT OT PACCTOSIHUSI 770 3apsiia 1o 3aKoHy E = riz %. Uemy paBHa pasHOCTb MOTEHUHMAIOB @, — @
MEXIy TOUKaMHu A U BHaXoIsAmuMucs OT 3apsia Ha PacCTOSHUAX 7y = 1 MU g = 2 M COOTBETCTBEHHO?
4. Tlo ToHKOMY MPOBOAY TedeT TOK /. MHIyKIMS MarHUTHOTO TIOJIS B IEHTPE TIOIyKOJIbIIa pagxuycoM R paBHa
I
o
5. DnektpoH 3apsyoM —e, 00jagasi KHHETHYECKOH JHeprueil, paBHOH Ej, ABHKETCS MO OKPYXHOCTH B OJHOPOIHOM
MarHUTHOM TIOJI€ ¢ UHAYKIUEH B. Paanyc OKpy>KHOCTH IIPH 3TOM paBEH /
6. KonebaTtenspHbIil KOHTYp nMeeT eMKOcTh | MK® u mHAyKTHBHOCTH 100 MKI 'H. KakoMy yCIOBHIO JOIKHO yIOBIETBOPSTH
COIIPOTUBIICHUE KOHTYPA, YTOOBI B HEM MOTJIH MIPOUCXOIUTD 3aTyXalOIIe TapPMOHNYECKHE KoIeOaHus?
7. Conenonn mmuHOM | = 1M, guameTp KOTOpPOTO Mal IO CpaBHeHHIO ¢ ero mmuHoH, mMeer N = 1000 BuTKOB.
HanpspkeHHOCTh MarHUTHOTO TOJISI BHYTPH COJICHOWIA, €CIIN 110 HeMY ITPOXOJHT TOK [ = 2 A, paBHa
8. PaccrosiHME MeXIy COCETHMMH MAaKCHMyMaMH IPH [UIMHE CBETOBOHM BOJHBI, paBHOH A, B ombite FOHra paBHo 0.1 mMM.
Yemy OyneT paBHO pacCTOSHUE MEX/Ly BTOPBIM M YETBEPTHIM MAaKCHMYMOM IPH JJTHHE BOJIHBI 217
9. B ompbiTe FOHra paccrosHue Mexay MmeTIMH | MM, PacCTOSHHE OT MCTOYHHMKOB [0 3KpaHa 3 M, IIMPHHA MOJOC Ha
skpaHe 1,5 MMm. Haiitu 1uinHy cBETOBOI BOJIHBL.
10. Yemy paBHa mOCTOSIHHASI UPPAKIHOHHON perméTky, eciau Ha 1 MM e€ mmHbI conepxutcs 200 mTpuxos?
11. Temmneparypa aOComOTHO YEPHOTO TeNa yMEHbIIIIACH B 2 pa3a. Kak n3MeHMIach ero sHepreTndecKasi CBETUMOCTB?
12. DHeprus (OTOHA, COOTBETCTBYIOLIAA KpacHOU rpaHuue potos(dekra, M kanus pasHa 7,2 - 10719 Ix. Onpenenure
MaKCHMaJIbHY0 KHHETHYECKYIO HEPTHIO ()OTORICKTPOHOB, €CIIM HA METAJUI MAfaeT CBET, SHEPTHs (POTOHOB KOTOPOTO
pasHa 10718 [x.
OIIK-1.3. [pumensier | OOyJaromuiics BiIageeT:
€CTECTBEHHOHAyYHbIE  METOMbBI | HABBIKAMU MPUMEHEHHS METOAOB TEOPETHYECKOTO M 3KCIIEPUMEHTAIBHOTO HCCIICTOBAHUS
TEOPETUYECKOTO u | ¢usnuecknx O0OBEKTOB, MPOLECCOB M SIBICHUI, HaBBIKAMH IPOBEACHUS (H3MYECKUX
OKCIICPUMEHTAJILHOTO IKCIICPUMEHTOB I10 SaﬂaHHOﬁ MCTOAUKEC U O6pa6aTI)IBaTI) HX PE3YyJIbTaThl
HCCIICIOBAHUS 00BEKTOB,

IIPOLIECCOB, SIBICHUM, MPOBOJIUT
SKCHEpPUMEHThl 10  3aJlaHHOMU
METOJIUKE u aHaJIU3UPYET
pe3yAbTaThl

2.3.3 ITpumeps! 3agannii. 1 cemecTp

[Ipu m3MepeHnu JUIMHBI Tesa ObLTH OMpeeNieHbl clydaiHasi MOorpemHocTs 4x,, = 4 MM ¥ TipuOOpHasi MOTPEITHOCTh
Ax,, = 3 MM. UeMy 1pu 9TOM paBHa IOJIyIIMPHHA TOBEPUTENLHOTO BEPOSITHOCTH MHTEPBAIIA?
[Tpn m3MepeHnn nmameTpa miapuka ObIIO TMpoBeneHO 3 m3MepeHws. [Ipu 3ToM ObUTH MOTydeHb! 3 3HAYEHUs JJTHHEI
dy = 0,9mm, dy, = 1,1Mm u d3 = 1,0mMm. Uemy npubIM3UTENILHO paBHA CPEIHSS KBaApaTUUHAasK OLIMOKa U3MEpeHuit?
[Ipn m3MepeHNM AIMHBI HpeaMeTa ObIIO MpoBeneHo 5 m3Mmepenuil. Ilpu sToM ObLIM TONy4YeHBI 3 3HAYEHMS JJIMHBI
Iy = 8,1mm, [, = 8,0mm, I3 = 8,0 MM, [, = 8,0 MM 1 [5 = 7,9mMm. UeMy npHONIH3UTENEHO paBHA CPEIHSS KBaAPATUIHAS
OIIKUOKa U3MEPEHUIt?
Bo ckosbko pa3 M3MEHHUTCS YCKOpEHHE CBOOOIHOTO MaJeHUs, €CIH yJAINTHCS OT MOBEPXHOCTH 3€MJIM Ha PAacCTOSHHE,
paBHOe paanycy 3emin?
[lepron MaTeMaTHYECKOTO MasTHUKA Ha IOBEPXHOCTH 3eMiHu paBeH 4 ¢. Kakum OyaeT nepnoji 3Toro MasiTHAKA, €CIH
€ro NOMECTHTH B TU(T, KOTOPHIH JBIKETCS BHU3 ¢ yckopenuem 0,84 g?
OpHOpOHBIN AMCcK Macchl m = 1 kr u pagumyca R = 1 M KaTUTCAd 1O TOPH30HTAJIHHON IMOBEPXHOCTH CO CKOPOCTHIO
V = 1 m/c Ge3 nmpockaib3biBanus. HalijuTe KHHETHYECKYIO SHEPTHIO 3TOTO JNCKA.
[Hapux nuameTpoM d, ABMXKETCS B JKHJIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO U, IIPU 3TOM Ha HETro JeicTByeT cuia
Bs3Koro TpeHus F. Uemy OyzmeTr paBHa 3Ta CHia, €CITH 3TOT K€ MIapHK OyAeT ABHraThCs B KUAKOCTH C BI3KOCTBIO 27) CO

v
CKOPOCTBIO §?

H
I'py3uk Maccel m = 1 Kr coBepiaeT COOCTBEHHbIE 3aTyXalol[ie KoJieOaHHs Ha TMPYXHUHKE JKECTKOCTH K = 2 — 10

saxkoHy x(t) = Aexp(—pt) cos (wt + %) , tne A=0,01m, B=0,1c!, w=2c¢!. Haittru norapudpmuueckuii

JACKPEMCHT 3aTyXaHUs.




1.

2.3.4 Tlpumepsbl 3aJaHMii. 2 ceMecTp

K 3J'IeKTpI/I‘leCKOI71 CXEMe, cocmameﬁ 3 JBYX pPE3UCTOPOB MW HCTOYHHMKA TOKA, MOAKIKOYCHBI JBa HACAJIbHBIX
BOJIBTMETpPA.

[

@

[Nokazanus nepsoro BosmsT™MeTpa V; paBHo 20 B. Uto nokaspiBaeT BTopoii BosbT™MeTp V,?

2.

10.

11.

12.

Yemy paBHO conpoTuBieHue nenu, ecan Ry = 1 Om, R, = 3 OM, R, = 1 Om? — R, R,

MaseHbKUil IapuK UMEeT 3apsAl § U CO3/aeT B TOUKE, HaXOJAIIEHCs Ha PACCTOSHUM 70T 3apsia, JEKTPOCTaTHUECKOe
10JI€ HAIPSLDKEHHOCTBIO, paBHOU 1o monyito E. Illapuk 1ONOJHUTENBHO 3apsAMiu U €ro 3apsl cTal paBeH 2q. Uemy
CTaja paBHA HANPSKEHHOCTD 3JIEKTPOCTATHYECKOTO MOJIS 3TOTO MIAPUKa B TOUYKE HAa PACCTOSIHUHU 27°0T Hero?

Nmeercs kaTyuika, JUIMHa KOTOPOW BO MHOro pa3 MeHblle ee paauyca R. Kartymka conepkut N BUTKOB, 10 HeH
MPOTEKaeT TOK, CHJIOH [, IpH 3TOM MarHuTHas MHAYKIMS B LEHTPE TaKo Karymku paBHa B,. Uemy Oyzer paBHa
MarHuTHas WHAYKIHS B IEHTPE KaTyIIKH, €CIIH YBEINYNTh KOJTHIECTBO BUTKOB B HEHl B 2 pa3a, a TOK, NPOTEKAIOIIIH B
HEW YMEHBLIUTH B 2 pa3za?

3apsiKeHHasl YaCTHLA ABIXKETCS B OAHOPOJHOM MAarHUTHOM IIOJIE€ MO OKPY’KHOCTH, paauyca R. B HeKoTOpbIii MOMEHT
BPEMEHM HMHIYKIMIO MarHUTHOTO IOJsI YMEHBIIWIN B 3 pasza. KakoB cran pammyc OKpy>KHOCTH, IO KOTOpPOH craya
JIIBUTAThLCS YacTHUIa?

KonebarenbHbIll KOHTYpP HMMeEET JOOPOTHOCTH, PaBHYIO 103. Ha ckombko MPOIICHTOB MPHOIU3UTEIILHO YMEHBIIIACTCS
SHEPTUS BBIHYKICHHBIX KOJIeOaHUIl B TAKOM KOHTYpe 3a nepuoa’?

2
JIBa sJeKTpoHa BpallalTcs B OJHOPOIHOM MarHUTHOM ToJie. Eciu ux cKOpOCTH OTHOCATCS Kak v—l = 2, TO OTHOUICHUE
2

R
UX paguyCoB BPALLECHUS R—: PaBHO

Kak m3MeHWTCS paccTossHME MeXIy HHTep(EepeHLUUMOHHBIMU ToocaMu B ombiTe FOHra, eciii paccTosHHe MEXay
SKpaHaMH YBEJIWYMTH B 2 pa3a?

B ompite FOnra nnuna Bosiasl uaMenunach ¢ 600 um Ha 400 HM. Kak n3MeHuIach mMprHA MOJIOC Ha SKpaHe?

IMepuon mudpaxuuonHoit perretku paBen 0. Kak W3MEHHTCS pacCTOSHHE MEXAY TJIaBHBIMH MaKCHUMyMaMd MOpH
Tudpakuy cBeTa Ha AUMPAKIHOHHON peIIeTKe NMPH HEOONBIINX yIiiaX TU(PpPaKIUU, €CIU Mephoj TUPpPaKIHOHHON
pemetku Oyaer paBeH 2d, a MOJ0KEHHE MEXK/TY PEIIETKON U 9KPAHOM HE U3MEHUTCS?

Kak m3MeHmIach TemMnepaTypa YepHOTO Teja, €CIH JJIMHA BOJHBI, COOTBETCTBYIOIIAS MaKCHUMyMy €r0 CIEKTPallbHON
IUTOTHOCTH YHEPTEeTHYECKON CBETUMOCTH, cMecTHTCS ¢ A1 = 300mkM 1o A, = 100mMKm?

Kak ObuTa M3MEHEHA 4acToTa CBETa, €CJIM MaKCHMallbHasi CKOPOCTh 3JIEKTPOHOB mpu (poTodddexte Bo3pocia B 3 pasza?
PaboToii BEIX0Oa RJIEKTPOHOB U3 MeTajlla IpeHeopedsb.

2.4 TlepeyeHb BONMPOCOB /15 MOATOTOBKH 00Y4AOIIMXCH K MPOMEKYTOYHON aTTeCTAllNU

1 cemectp

1. Cuctema otcueta. [IpoliieHHBINH MyTh U NepeMeIieHne. Paguyc BeKTOp, BEKTOp CKOPOCTH, BEKTOP YCKOPEHHS U CBA3b
Mex Ty HUMH. CpeqHsIst CKOPOCTh U cpellHee yCKOpeHne. TaHreHInaibHOe U HOPMAaJIbHOE YCKOPEHHS M X CBSI3b CO CKOPOCTBIO.

2. JIBMKeHHEe YaCTHIIBI [0 OKPYKHOCTH. BEKTOPHI yIiia MoBOpoTa, YIIIOBOM CKOPOCTH M YITIOBOTO ycKopeHus. CBsi3b MEXKIY
YIJIOBBIMU U JINHEHHBIMH BEIMYMHAMU.

3. Iepesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH HetotoHa. Tlonsitue cuibl. Crioxkenue cuil. TpeTuil 3aKoH
I'paHuIBI MPUMEHNMOCTH KJIACCHYECKOTO CII0Cc00a ONMMCAHUS ABHKCHUS YaCTHII.

Herotona.
4

CHIIEL.
5
6
7
8
9

. OCHOBHBIC CHIIBI B MEXaHHMKE: CHIIBI BCEMUPHOI'O TATOTCHHSA, CHJIbI TPEHUA CKOJIbKCHUS, CUJIbI COIPOTHUBJIICHUS, YIIPYTUC

. 3aKOH U3MEHEHUS U COXPAaHEHHS UMITYJIbCAa MEXaHUIECKON CHCTEMBI.

. Hentp macc. OCHOBHOI 3aKOH NMOCTYNATENBHOTO ABMKEHHSI LIEHTPA Macc.

. YpaBHEHHE JIBHKEHHs TeJla IEPEMEHHON MacChl.

. 3aKOH M3MEHEHHUS KHHETHIECKOM YHepTuu cucTeMsl. PaboTa 1 MOIITHOCTB.

. KoncepBaTtuBHbIE (TIOTEHIIMAIBHBIC) U HEKOHCEpBAaTUBHBIC CHIIBL. [loTeHnansHast sHeprus. CBA3b MEXTy NOTCHIIMATBHOM

3HEpPrueil U CUJIoM.

10. 3akoH U3MEHEHHUSI U COXPAHEHHUS TTOJIHOM MEXaHMYECKOW SHEPIHU CUCTEMBI.

11. MoMeHT UMITylIbCa MAaTEpHATbHOM TOYKH. MOMEHT HMITyJlbca MEXaHHYECKOW cHuCTeMbl. MOMEHT CHWibl. MOMEHT
HMITYJIbCA U MOMEHT CHJIbl OTHOCUTEJIBHO OCH.

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




13. llenTpanpHOE CTOJKHOBEHHE ABYX 4YacTull. AOCONIOTHO ynpyroe M abCOJIIOTHO HEynpyroe crojkHoBeHue. CkopocTu
Y4acTUI] 10CIIE CTOJKHOBEHUSL.

14. OcHOBHOI 3aKOH BpaIaTEILHOTO IBM)KEHHUS TBEPJOI0 TeJla BOKPYT HEMOABHKHOM OCH.

15. Onpenenenne momeHT unepuun. Teopema IllTeiinepa.

16. MoMEHT HHEPIIMU TOHKOTO CTEPKHA OTHOCHTEIIFHO OCH, IEPICHANKYIIPHON CTEPXKHIO.

17. MOMEHT MHEpIH OJHOPOIHOTO IMCKA, OTHOCHTENHHO OCH, IEPHEHINKYIIIPHON INIOCKOCTH UCKA U MPOXOAAIIEH depe3
€ro LEHTP.

18. MoMEHT HHEPIIMU OXHOPOAHOTO MIapa, OTHOCHTEIBHO OCH, IIPOXOISIIEH Yepe3 ero IEeHTP.

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

20. UneanpHas xunkocts. CTallmoHApHOE TEUEHHE HISabHON KUAKOCTH. Y paBHeHne bepHymn. Bsskas sxuakocts. Cribl
BHYTPEHHETO TPEHUSI.

21. Mlpunnun otHocutenbHocTH [anumnes. IlpeoOpasoBanmst ["anmunes. [IpuHIMI OTHOCHTENBHOCTH B PENISITHBUCTCKOM
Mmexanuke. [IpeoOpazoBanus JlopeHna a1t KOOPIUHAT U BPEMEHH U UX CJIEICTBUSL.

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

23. lehopmanust mpomosbHOTO pacTsbkeHHst (CkaTusg) TBepiaoro Teia. HanpspkeHue. OTHOCHTENBHOE —YAJIHMHEHHE.
Koaddumument ynpyrocta. Mozayns FOnra. 3akon ['yka st pacTspkenus (cxaTust). Jedopmanus ciBura TBEpAOro Tema.

24. Ompenenenne KoneOaHWH B MEXaHHYECKOW cucreMe. [apMoHWYeckwe KojeOaHHS. YpaBHEHHE TapMOHHYECKHX
KoJIeOaHUH | ero pemeHne. [ 'eoMerprdaeckas HHTEPIPETAINs TApMOHIIECKUX KOJIeOaHHH.

25. @opmyra CIOKEeHUS ABYX TApMOHUIECKUX KOIeOaHUH.

26. IIpy>XuHHBIA 1 MaTEeMaTHYECKIH MasTHHKH.

27. ®u3nyecKuii MasTHUK.

28. YpaBHEeHHE 3aTyxaloUlMX TapMOHMYECKHX KoJIeDaHMH W ero peuieHHe. YCJIOBHE CYIIECTBOBAHHUS 3aTyXarol[UX
KosieOaHMH. XapaKTePUCTHKU 3aTyXarolMX KoyeOaHW: yacTtoTa, neproa, KodpduuueHT 3aTyxaHus, JorapupMUIecKUil JeKPeMeHT
3aTyXaHus, 100pOTHOCTb.

29. YpaBHEeHHUE BBIHYK/ICHHBIX KOJICOAHHUH 1MOJI IeHCTBHEM TI'apMOHMYECKU M3MEHSIONICHCS BHEITHEH CHUIIBI M €r0 peLIeHUe.

30. SIBnenue pe3oHaHca. PesonaHncHas yacrora.

31. BonHoBsle aBmwxenus. [Tnockas cuHycouaibpHas BojiHA. berymue u cros4yue BoiHbl. YacToTa, IiMHA BOJIHBI, BOJHOBOI
BEKTOP, (pa30Bast CKOPOCTb.

32. [lpeamer TepMonuHaMHKHA. OCHOBHBIE TOHATHS W OIpEACICHHS TEPMOAWMHAMUKM  (MaKpPOCKOIHMYECKas CHCTEMa,
BHYTPEHHHUE ¥ BHEIIHUE NTApaMETPbl, COCTOSHUE, PABHOBECHE, PAaBHOBECHBIE M HEPABHOBECHBIE COCTOSIHUS, IIPOIIECC, PABHOBECHBIC U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. O6uiee Havyano TepMogHAMHKH. [IoHATHE SMIMPHIECKON TEMIIEPaTyphI.

34. OcHOBHBIE NOJIOKEHHSI KHHETHYECKOW TEOPUH HJIealIbHOTO Ta3a. Y paBHEHHE KHHETHYECKOI TEOpUH I'a30B IS IaBIICHHS.

35. PacnpeneneHue SHEPIUU MOJICKYJI IO CTETIICHSM CBOOO/IBI.

36. 3akoH MakcBeia 0 pacnpeelieHnd MOJIEKYJI HJIeajbHOTO Ta3a 10 CKOPOCTSM M DHEPIHSM TEIUIOBOTO JBUKECHHS.

37. Bapomerpuueckas popmyina. Pacripenenenue bonbimana.

38. BHyTpeHHss 2Heprus TepMojanHaMuueckoil cucrembl. Ilepoe Hawano TtepmoauHamuku. Dopmyna s pabOThI
ueabHOro rasa. ['paguyeckoe npencrasieHe padboThl rasa.

39. Ten0eMKOCTh TEPMOANHAMUYECKON CHCTEMBI. Y IeNIbHAsl U MOJISPHAS TEIUIOEMKOCTH. TeII0eMKOCTh B H30XOPHIECKOM
1 1300apHUECKOM IIPOLIECCax M CBS3b MEXKAy HUMH. BHYTpeHHsII SHEprHs HJIeaJbHOTO Ta3a.

40. Annabaruueckuii mporiecc 1 ero ypasHeHue. Pabora ra3a npu aguabaTHieckoM nporecce.

41. TTomuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VneanbHBIA W peaNbHBIA Ta3bl. YpaBHeHHs MenzaeneeBa-Knanelipona u Ban-mep-Baanpca. BHyTpenHss 3Heprus
peanbpHOTO Tasa.

43. Bropoe HaYaJi0 TEPMOJAUHAMUKH B PA3IUYHBIX POPMYIIAPOBKAX.

44. O6parumble U HeobOpaTumble mporecchl. [loHsaTue sHTponuu. CBoicTBa »HTpommu. DOpMyIHPOBKA BTOPOTO Hadala
TEPMOAWHAMMKH C HCIIOJIb30BaHUEM MOHATHA HTponnn. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. Temnoseie MammuHbl. KI1J] TemaoBo# MaInHbL.

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

48. CTaTHCTUYECKUH CMBICIT SHTPOITHH.

2 cemecTp

1. DnekTpuueckue 3apsabpl W WX CBOHCTBAa. 3akoH Kynona. HampsbkeHHOCTB 3nekTpocTtatudeckoro mois. [TpuHimm
CYTMEPIO3UIIMH JIIEKTPOCTATHUECKUX TTOJICH.

2. Teopema I'aycca Ist 2JIEKTPOCTATHYECKOTO IMOJIS B BAKyyMe.

3. [Ipumenenue Teopembl ['aycca k pacyeTy HEKOTOPBIX AIIEKTPOCTATHYECKUX MOJIEH B BaKyyMe.

4, IlupkyasiiMss  BEKTOpa  HANPSDKEHHOCTH — DJIEKTPOCTATHYECKOTO  IMOJIS. Teopema o mmpkymsinun. [loTeHnman
3JIEKTPOCTATHYECKOTO 1MoJisi. CBsI3b MOTEHI[HAIA M HATIPSHKEHHOCTH.

5. Dnextpudeckuit aumoik. [lone aumoss.

6. Juanextpuku. [Tonspusanus nudanekTpukoB. Bekrop momspuzanuu. HampsikeHHOCTH OIS B TUAJICKTPUKE.

7. DnexTpuieckoe cMenreHue. Teopema ["aycca st BeKTOpa AIEKTPHYECKOTO CMEIICHUS.

8. YcnoBus Ha rpaHUIE pa3ziena JBYX TUIICKTPUICCKUX CPEl.

9. [IpOBOIHUKY B AIEKTPOCTATUICCKOM IIOJIE.

10. DrrekTpHYecKas eMKOCTh YEAHHEHHOTO IPOBOAHMKA. KOHIEHCATOpPHL. DJIEKTPOEMKOCTh KOHJIEHCATOpA.

11. DHeprus CUCTEMBI 3apSI0B, YEAMHECHHOTO MPOBOJIHUKA M KOHACHCATOPA. DHEPTHUS ICKTPOCTATHYCCKOTO TIOJISL.

12. DirekTpUYECKHiA TOK, CHJIa M IUIOTHOCTh TOKA.
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. 3akoH Oma. ConpoTHBIICHHE TPOBOTHUKOB. PaboTa u MoiHoCTh. 3akoH Jxoynsa-JleHna.

14. CropoHHHE CHIIBL. DIEKTPOABIKYILAS CHJIa U HanpsbkeHHe. 3akoH OMa 1l HEOZHOPOJHOTO y4yacTKa LeTH.

15. Ipasuna Kupxroda s pa3BeTBICHHBIX LETIEH.

16. DnexkrponpoBogHOCTs MeTauoB. HocuTenu Toka B Metaiiax. HerocTaTro4HOCTh KiIacCHUECKOM JICKTPOHHOMN TEOPHH.

17. DnexTprdeckuil TOK B BaKyyMe. TepMO3JIeKTpOHHAS SMUCCHSL.

18. YpoBenr Depmu. DeMEHTH 30HHOH TEOPHUH KPUCTAUIOB. 30HHAS CTPYKTYpa DHEPTETHUYECKOTO CIIEKTPa SJIEKTPOHOB
TBEPZOTO Tena.

19. MarHuTHOE TIOJIe W €ro XapakTepHCTUKHA. MarHuTHas WHOyKnws. 3akoH bmo-Capapa-Jlammaca. MarHuTHOE Immoie
IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenma.

20. Teopema 0 IUPKYIALUKN BEKTOPA MATHUTHOW MHIYKIIHH.

21. Tlorok BexkTOpa MarHuTHOM MHAYKIMH. Teopema ["aycca i BeKTopa MarHUTHOM WHITYKIWH.

22. MarautHoe 1oJjie COJICHOUIAa U TOPOU/IA.

23. Pabota 1o nepemMenieHuo MPOBOAHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.

24. DHeprus MarHUTHOTO TIOJIS.

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

26. BexTop MarHUTHON MHIYKIIHU B BEII[ECTBE.

27. HanpspkeHHOCTh  MarHWTHOTO TOJI.  MarHWTHas BOCHPHMMYMBOCTh M MAarHWTHAs IIPOHMIIAEMOCTb. Teopema o
LUPKYJLIIUY U1 BEKTOpa HANPSDKEHHOCTH MAarHUTHOTO TIOJIS.

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

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

30. SIBneHne IeKTPOMarHUTHON HHAYKINHU. 3akoH Dapazies 1 ero BEIBOJ M3 3aKOHA COXPAHEHHS SHEPTHU.

31. UHyKTUBHOCTH KOHTYpA. SIBIeHHE CAMOMHIYKIHH.

32. Toxu npu pa3MBbIKaHUK U 3aMbIKaHHUU LienH. B3auMHuas unaykuus. Teopema B3auMHOCTH.

33. BuxpeBoe anextpuueckoe noje. Tok cMmeneHus.

34. YpaBHeHnust MakcBeiia AJ1sl 3JIeKTPOMArHUTHOTO TTOJISI.

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

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

37. TlepeMeHHBIH JIEKTpUUECKUIA TOK. MOIITHOCTb, BBIAEsIEMasl B LIETIH IIEPEMEHHOTO TOKa. JleficTByIomue 3HaYEHUs TOKA U
HaIpsDKeHNUS.

38. DnextpomarauTHble BOJNHBL JluddepeHnnansHoe ypaBHEHHE 3JI€KTPOMAarHUTHOW BOJIHBI M €ro pemeHue. BekTop
IoiituHra.

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

40. LlentpupoBaHHble onTH4eckue cucteMsl. JInuzbl. @opmyia ToHKo# nuH3kL. [TocTpoeHne n3o0pakeHui B IMH3aX.

41. KorepeHTHOCTh U MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. VIHTepdepeHuus cBeTa. YcioBUe MaKCUMYMOB M MHHUMYMOB.
Mertopl HaONrOIeHNsT HHTEPPEPEHIMH CBETA.

42. VIntepdepeHys cBeTa B TOHKUX IJICHKaX M [UIACTHHKAX.

43. Kozbua HeroToHa.

44. Tudpaxuus cBeTOBbIX BOJIH. MeTon 30H DpeHerns.

45. udpakmms OpeHens Ha KPYTIIOM OTBepcTUH 1 aucke. Crupans OpeHens.

46. Nudppaxmus OpayHrodepa Ha OTHOM IICIIH.

47. Nudpakmus Opayrrodepa Ha TUPPAKIHOHHON peIIeTKe.

48. Tucriepcust cBeTa. DIEKTPOHHAS TEOPHS TUCTICPCHH.

49. EcTecTBeHHBII M TOJIIpU30BaHHBIN cBeT. [lomsipu3anms cBera NpH OTPRKEHWHM M NPEJOMIICHHMHM Ha TpaHUIE IBYX
JIN3IIEKTPUKOB.

50. TMonsipu3anus cBeTa NpH MPOXOXKISHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

51. TemnoBoe U3Ty4eHHE U €T0 XapaKTePUCTHUKH.

52. 3akoHbI TemoBoro u3ny4denus (3akonsl Kupxroga, Credana — bonbimana, Buna, popmyinst Penes-/{xunca u [Tnanka).

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

54. Dddext KomnroHa u ero anemeHTapHast TEOpHsL.

55. Pa3BuTHe npeacTaBieHuil 0 CTpoeHnn aTroma. bopoBckas Teopus BOAOPOI0MOA00HOTO aToMa.

56. KopmyckysipHO-BOTHOBOH JTyalli3M CBOMCTB BemiecTBa. BoiHs! 1e Bpoiiis n ux cBOHCTBA.

57. CooTtHomeHne HeonpeaeneHHocrei I eitsendepra.

58. BosiHOBas pyHKIMS 1 ee CTAaTHCTHYECKUI CMBICIT.

59. O6mee ypasuenune llpeaunrepa. Ypasuenue llpennnrepa uist craiimoHapHBIX COCTOSTHHH.

60. Yactuma B 0THOMEPHOI MOTEHIIUAILHOH sIME.

61. TIpoxosKaeHHE YaCTUIICH TOTEHIIMATIBHOTO Oaphepa.

62. Bomopononogo0Hble aTOMbI. JHEpreTHYecKhe ypoBHH. IloTeHImanbl BO30OYKACHHS u HOHM3auH. CIIEKTPhI
BOJIOPOJIOTIOTOOHBIX aTOMOB.

63. Hepa3nnunMoCTh OIMHAKOBBIX YacTHIl B KBaHTOBOW MexaHuke. [Ipunuun [Taynu. CTpyKTypa SHEpPreTHUecKUX ypOBHEH
B MHOTOJIEKTPOHHBIX aTOMaXx.

64. Turbl CBsi3eii HIEKTPOHOB B aTOMaX.

65. Mozekyna Bomopoaa. dusudeckast mpupoaa XUMUIECKOH CBsI3U. MIOHHast M KOBaJICHTHAs CBSI3H.

66. DnexTpoHHBIE, KoslebaTebHbIE M BpaIllaTeIbHBIE COCTOSIHUSI MHOTOATOMHBIX MOJIEKYJI. MOJIEKyISIpHBIE CIIEKTPBI.

67. DneMeHTHl KBaHTOBOW TEOpHH H3IIydeHUs. BbIHyXaeHHOe M CIOHTaHHOe u3iydeHune ¢oroHoB. [IpunHim pabGoTsl
KBaHTOBOI'O F'eHEepaTopa.

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

69. PagnoaktuBHble npeBpaiieHus saep. Peakuus sinepHoro nenenus. LlenHas peakius aeneHus. SnepHslil peakrop.

70. DeMeHTapHbBIC YACTUIBI M UX B3aMMOICHCTBHS.



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

Kpurtepun (popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINIOJIHEHHIO TECTOBbIX 3aaHUH

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

- OIIEHKAa «XOPOILNO0» BBICTABISCTCA OOYYArOMIEeMyCsl, €CJIM KOJUYECTBO MPABHIBHBIX OTBETOB Ha
BoIrpochkl — 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKAa «Yy/IOBJIETBOPHUTEIBLHO» BBICTABIISCTCS OOYYAIOMIEMYCs, €CJIM KOJWYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH! —/5—60 % oT 0011ero oobEMa 3aJaHHBIX BOIPOCOB,

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

Kpurepun ¢popmMupoBanusi OneHOK M0 pe3yJbTaTaM BbINOJHEHUS 3aIaHU

«OTIHYHO/324TEHO0» — CTABUTCS 3a pabOTY, BHIIIOJHEHHYIO MOJTHOCTHIO 03 OIMOO0K U HEJ0YETOB.

«Xopo1o/3a4TeH0» — CTaBUTCS 3a padOTY, BHINOJIHEHHYIO ITOJIHOCTBIO, HO IIPU HAJIMYMM B HEll He Ooliee
OJTHOM HerpyOoi OIMOKYU M OJHOTO HeAoYeTa, He OoJiee TpeX HEelI0UETOB.

«Y10BJIETBOPHUTEIbHO/3a4TEHO» — CTaBUTCA 32 padOTy, €ciau 00y4yaroUIUiics MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK AOMYCTUI He Ooliee oaHON Tpy0oil ommOKu U ABYX HEJ04YEeTOB, HE Ooyiee OJTHOM
rpy0oii u omgHON HerpyOoii ommOku, He Oojee Tpex HerpyObIX OIMOOK, OJHON HErpyOoil OMMOKH W JABYX
HE0YETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3a4YTEHO» — CTAaBUTCSA 3a pabOTy, €CIM YHCIO OMHMOOK M HEJ0YETOB
MIPEBBICUIIO HOPMY ISl OLIEHKU «YJIOBJIETBOPUTEIHHOY» WU MPABUIBLHO BHIIOJHEHO MeHee 2/3 Bcei paboThl.

Buowvl owuboxk:

- 2pybvie OWUOKU. He3HaHUe OCHOBHLIX NOHAMUU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCIIOBUSL NPEONOHCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU: HEMOYHOCMU GOPMYIUPOBOK, ONpedeleHUll, HePayuoOHAlbHbIU 6blOOP X00da
peuierus.

- Hedouemvl. HePAYUOHANbHblE NPUEeMbl BbINOJHEHUs. 3A0aHUsl; OMOelbHble NOZPEUHOCMU 8
dopmynuposke 8v160008,; HeOpeI’CHOE BbINONIHEHUE 3A0AHUSL.

Kpurepun popmupoBanus olleHOK 110 324eTy (IK3aMEHY)

«OTJIMYHO/32a4TEeH0» — CTYJICHT NpuoOpen HeoOXOAWMBbIE YMEHHsS W HaBBIKH, MPOJEMOHCTPHPOBAI
HAaBBIK ITPAKTUYCCKOI0 NPUMCHCHHA IMOJTYYCHHBIX 3HaHI/II\/'I, HE JOITYyCTUJI JIOTHYCCKUX U Q)aKTH‘ICCKI/IX OIINOOK

«Xopomo/3a4TeHo» — CTyJAEHT HpuoOpen HeoOXOIUMble YMEHHUS U HaBBIKM, MPOJEMOHCTPUPOBAI
HaBBIK IIPAKTUYCCKOro IMPUMCHCHUA TTOJTYUYCHHBIX 3H3HPII>1; AOIYCTUJI HE3HAYUTCIIbHBIC OIIMOKH U
HETOYHOCTH.

«Y10BJIETBOPHUTEIbHO/32a4TEHO» — CTYACHT JIOMYCTHJI CYILIECTBEHHbIE OLINOKHU.

«HeynoBJieTBOPUTEJILHO/HE 324TEHO» — CTYJIEHT AEMOHCTPUPYET (hparMeHTapHbIe 3HAHHSI U3y4aeMOoro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHBI TPYOble OIINOKH.



