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1. LIEJTM OCBOEHMS JVCIMIUIAHBI (MO Y JIST)

1.1

]_IEIII: nperiofiaBaHuA JUCLIUITIMHBI:

1.2

¢opmupoBaHue y 00yUaroIMXCsl eCTeCTBeHHOHAYYHOTO0 MUPOBO33DEHMST; HAyYHOT'O MBIILUIEHUST; LIeJIOCTHOTO TIPe/CTaB/IeHHUs O
(hr3rYecKrX 3aKOHAX OKPY’KaroIllero Mypa B UX eIMHCTBE M B3aMMOCBSI3U; HAaBBIKOB IPUMEHeHHs TI0I0KeHUH (HyHIaMeHTaIbHOU
(hu3MKK TIPY pellleHNH KOHKPETHBIX TIpeJMeTHO-TTPO(UIBHBIX 3a/jau; TeOPeTUYeCKON U IPAKTHUeCKoi 0a3bl AJIsl yCIeLHOro
OCBOEHHsI UMH ClIeL{Ua/IbHbIX AUCLIUIIUH.

1.3

3a/iaud AUCITUTIIMHBL:

1.4

— 0CBOeHHe 00yUarOIMMHCS 3HAHUM 00 OCHOBHBIX (DM3UUECKUX SIBJIEHUSIX U MTPOLIECCAX, OCHOBHBIX (PM3UUECKUX BEITUUMHAX U
(bu3MUecKrX KOHCTAHTaX, OCHOBHBIX (PM3UYeCKUX 3aKOHAX U IPaHHUIIax UX NPUMEeHUMOCTH, (hyHAaMeHTabHbIX (HU3NUeCKUX
9KCITIEPUMEHTAaX U WX POJIM B Pa3BUTHU HayKW, HAa3HAUEHWH U TIPUHLIUIAX JAHCTBUS BaXKHEHIINX (U3NIECKUX TPHUOOPOB;

1.5

— nproOpeTeHKe 00yUarOLIUMICS YMeHH 0OBSICHUTD OCHOBHBIE Hab/TI0/jaeMble TIPUPOJHbIE I TEXHOTeHHbIe SIBIIeHUs ¥ 3P deKThI
Ha 0a3e 3aKOHOB K/IaCCHUYeCKOH ¥ COBPEMEHHOM (U3HKH;

1.6

— nprobpeTeHre 0OYYAOIIUMUICS YMEHHH 1 HABBIKOB UCIIO/Ib30BaHUs METOAUKY (U3HUECKUX U3MePeHHH 1 00paboTKu
9KCITePUMEHTATbHBIX IaHHBIX, UCIOIb30BaHUSI METOZOB (PU3HMUeCKOTO MOZETMPOBAHMS /ISl PEIIeHNs] KOHKPETHBIX
€CTeCTBEHHOHAYYHBIX ¥ TEXHMUYECKUX 3aJa4;

1.7

— nprobpeTeHre 00yUarOIIMMICS HaBBIKOB KCILTyaTalldl OCHOBHBIX PUOOPOB M 000PyI0BaHMsI COBPEMEHHOU (QU3nUecKon
naboparopun, 06pabOTKU 1 MHTEPIIPETUPOBAHUS Pe3y/IbTaTOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCHUIUIVHBI (MOYJifl) B CTPYKTYPE OGPA30BATE/ILHOU ITPOT PAMMBI

Hukn (pasgen) OIT: |B1.0.09

3. KOMIIETEHIII OBYYAROIIIEI' OCS1, ®OPMUPYEMBIE B PE3YJ/IBTATE OCBOEHUSA JUCIITUIIIMHBI (MOYJIfA)

OIIK-1 CriocobeH pelaTh WHXeHepHbIe 3a/1aui B IPOGheCCHOHATLHOM [IeSITeTBHOCTH C UCTI0/Ib30BaHUEM METO/[OB eCTECTBEHHBIX HayK,
MaTeMaTHuyeCKOro aHa/in3a ¥ MOJie/TMPOBaHUs

OITK-1.2 TIpuMeHsieT OCHOBHBIE TOHSATHS 1 3aKOHBI €CTeCTBEHHBIX HAYK [Jisl PeIIeHUs MpeMeTHO-TPO(UIbHBIX 3a/au

OIIK-1.3 TIpuMeHsieT ecTeCTBeHHOHAYUYHbIE METO/IbI TEOPETHUECKOTO U SKCIIEPUMEHTaIbHOTO UCCIe/[0BaHNsT 0OBEKTOB, TIPOLIECCOB,

SBJIEHUI;

MPOBOJMT 3KCIIEPUMEHTHI 110 BHAaHHOﬁ METOJHWKEe U aHa/IM3UPYET pe3y/ibTaThbl

B pe3ysibTaTe 0CBOEHHUS AUCLUIUTMHBI (MOJYJ/IA) 00yUaIOIIMIiCA A0/DKeH

3.1

3HaTh:

3.1.1

OCHOBHBI€e TIOHSTUSI U 3aKOHbI KJIaCCUYeCKOM U COBpeMeHHOM (hM3UKY U UX POJib B pellleHU! NpeJMeTHO-NIPO(UIbHBIX 3aay;

3.1.2

METO/IbI TEOPETHUECKOTO U FKCIIEPUMEHTATBHOTO UCC/IeI0BaHuUsI (PU3UUECKUX OOBEKTOB, TIPOLIECCOB U SIBJIEHUH, METOJUKY
TIpOBeZieHUsT U 06pabOTKH pe3y/ibTaToB (PU3NUECKOTO FKCIIEPUMEHTA

3.2

YMmeThb:

3.2.1

HCII0/Ib30BaTh OCHOBHBIE TTOHATHSA U 3aKOHBI CI)I/IBI/IKI/I AJId perneHus Hpe,[[METHO-HpOCI)I/I]'ILHLIX 3a/1a4,

3.2.2

TIPUMEHSTH METOZbI TEOPETUUECKOTO U SKCTIEPUMEHTAILHOTO UCC/IeJOBaHUs (PU3NUECKUX 00BEKTOB, TTPOLIECCOB U SBIEHUH,
MIPOBOAUTD (PU3UUECKHEe SKCIIEPUMEHTHI 10 3alaHHOI MeTO/IUKe 1 00pabaThIBaTh UX PE3YJ/IbTAThI

3.3

Bnagers:

3.3.1

HaBbIKaMU MTPHMeHeHHUs] OCHOBHbIX MOHATHH U 3aKOHOB K/1aCCUYeCKOW ¥ COBpeMeHHOH (PU3UKH JJ1s1 pellieHus TIpeiMeTHO-
npouIbHbIX 3a7ay;

3.3.2

HaBabIKaMW TIPUMEHEHUsI MeTO/IOB TEOPETHUECKOTO M SKCIIePUMEHTAILHOTO UCCIeA0BaHUS (HU3MUeCKHUX 00BEKTOB, TIPOLIECCOB U
SIBJIHU#, HABbIKAMU MPOBe/IeHNsT (HH3NUECKUX IKCIIEPUMEHTOB 110 33/IaHHOMN MeTO/IMKe 1 06pabOTKU UX pe3y/IbTaToB

4. CTPYKTYPA 1 COAEP)KAHME JUCITATI/IMHBI (MO/LY J1sT)

Kog

3aHATHA Kypc

HaumeHnoBanue pa3fesioB U TeM /BHJ, 3aHATHA/ Cemectp / | Hacos | IIpumeuanue

Pazpen 1. PUBNYECKUE OCHOBbI MEXAHUKHW




1.1

KWHEMATUKA MATEPUAJIBHOM TOUKU IIpegmet 1 MeTO/BI
MeXaHUKU. Mogiein MaTepuaibHON TOUKH U TBepZoro Tesa. [IoHsATHe cucTeMbl
orcyeTta. BekTopHOE 1 KOOpJMHATHOE OMMCaHKe JBIKEHUsI MaTepUalbHOU TOUKHU.
OcHOBHbIe KMHeMaTHYeCKre XapaKTepUCTUKHA MaTepUanbHOW TOUKU: paJjuyC-BeKTOp,
riepeMelL{eHNe, TPOIeHHbIH My Th, CPeHss 1 MTHOBEHHAst CKOPOCTh, CpeiHee U’
MIHOBEHHOEe yCKOpeHHe, TaHreHL[Ma/IbHOe 1 HOpMaslbHOe yCKopeHHe. BpaiiaressHoe
JIBIKEHHe MaTepuaIbHON TOUKU. BeKTopk! yriia MoBopoTa, yI/IoBOM CKOPOCTU U
yra0BOro yckopeHust. CBsi3b MeXXy YIJIOBBIMU U TMHEHHBIMU BelTMYMHaMH. /JIek/

1.2

OnpepienieHye MJIOTHOCTH TBEP/IOTO TeJla MPABUIBHOM reoMeTpuueckoit popmbl. /Cp/

1.3

Kunemaruka MatepuanbHo Touku /I1p/

1.4

OCHOBBI AIMHAMUKU TTIOCTYIIATEJIBHOT'O ABWKEHWSA TEJTA
IToctynaTensHoe gBuKeHue. ITepBoiii 3akoH HbtoToHa. [ToHsTHE MHEPTHOM MacChl
Tena. Bropoii 3akoH HeroToHa 1 moHsiTHe cubl. TpeTtuii 3akoH HetoToHA. Bujipl cuit.
Curna TsKecTd, Crja BCeMUPHOTO TATOTeHUs], CUila YIIPYTroCTH, CHJla TPeHHsI.
HeunepriyanbHele cucTeMbl 0TcueTa. LleHTpoOe)KHbIe CHUIbI MHEPLIUU U CHJTBI
Kopnonuca. /Jlex/

1.5

OCHOBBI JMHAMUKH TIOCTYTATe/bHOIO ABKeHus Tena /I1p/

1.6

M3yueHue 3aKOHOB MOCTYIATETBLHOTO IBM)KEHHUS C TIOMOII[bI0 MalllMHbI ATBY/Za. /J1ab/

1.7

3AKOHBI UBMEHEHNSA 1 COXPAHEHWA UMITYJIBCA, DHEPTUN U
MOMEHTA NMITYJIBCA Wmnynbc MaTepranbHON
TOUKH Y MeXaHUUEeCKON CHCTeMbI, 3aKOH ero W3MeHeHHs1 U coxpaHeHus1. LleHTp macc
MeXxaHUUeCKOW CUCTeMBI U ypaBHeHHe ero JBiKeHus. KuHeTrnyeckasi sHeprus u
3aKOH ee U3MeHeHUs1. KoHcepBaTHBHbIe M HEKOHCepBaTHBHbIE CUibL. IloTeHIManbHas
sHeprusi. CBsI3b MeX/[y TIOTeHLIMaJbHOW SHeprueld 1 CUIol. 3aKOH U3MeHeHUs U
COXpaHeHUs1 T0JIHOWM MeXaHW4YeCKOM SHepruu cucreMel. MOMeHT UMITy/IbCa
MaTepHaTbHOM TOUKHM U MeXaHUUeCKON CHCTeMbI, 3aKOH er0 W3MeHeHHUs 1
coxpanenust. /Cp/

1.8

TIpoBepka 3aKOHOB COXpaHeHWs! UMITyJ/IbCa M SHePruu npu coyaapenuu ten /Cp/

1.9

JVHAMUKA BPAIIATEJIBHOI'O IBVOKEHWA TBEPIOT'O TEJIA

OCHOBHO}# 3aKOH BpalllaTe/IbHOTO [IBM)KEeHHs TBEP/OT0 Tejla BOKPYT Helo/JBI>KHOU
ocy. MoMeHT nHepLMY. BrrurcieHue MOMEHTOB UHEPLIMM OJHOPOJHbIX
cuMMeTpryHbIX Tesl. Teopema IlITeiiHepa u ee puMeHeHue. KuHeTHuecKasi SHeprust
Bpall[aTe/IbHOTO JBYKEHUSI TBEPIOTO TeJa.

/Cp/

1.10

V3yueHue TUHaMHKU BpaI[aTeLHOTO JABKEHMS C TIOMOIIbI0 MasTHUKa Obepbeka.
/Cp/

1.11

MastHuk Makcsenia. OnpefiesieHrie MOMeHTa MHEpLMU TeJl U NIPOBepKa 3aKOHa
COXpaHeHus SHepruu. /J1ab/

1.12

MEXAHNYECKUE KOJIEBAHUA

Ormpeenenue KonedaHui. XapaKTepUCTUKH FApMOHUYECKHX Kosiebanuii. @opmysia
CJI0KeHHs ABYX rapMOHUYeCKUX KosiebaHui. [IpuMepsl Kosie0aTe/TbHbIX CUCTEM:
NIPY’KUHHBIM, MaTeMaTH4ecKUi U GU3NUeCKU MassTHUKU. Y paBHEHHe 3aTyXaroluxX
KosiebaHuW 1 ero pelieHre. XapaKTePUCTUKH 3aTyXalOIIKX KonebaHid. Y paBHeHNe
BBIHY>K/IEHHBIX K0JieOaHHI MO JeCTBHEM FapPMOHUYECKH U3MEHSIIOIIEICs BHeIIHeH
CWUJIBI U €ro pellleHUe. fIBjieHue pe30oHaHCca.

/Cp/

OripesiesieHre YCKOpPeHUsl CBOOOJHOTO Ma/ieHus IPY ITOMOILM MaTeMaTHYeCKOoro
MasTHuKa. /Cp/

1.14

OrnpefienieHrie MOZAYJISI CABATA C ITOMOLBIO MIPY>KUHHOIO MasiTHUKa. /Cp/

Paszpen 2. TEPMOJMHAMMKA 1 MOJIEKYJ/IAIPHAS ®PN3UKA

2.1

SJIEMEHTBI TEPMOJVHAMUKU OCHOBHBIe OTpe/ieNleHust
Y TIOHATHS TepMOiHaMUKH. Hy/ieBoe Hauaio TepMOAVHAMUKY U MIOHSATHE
TemriepaTypbl. TepmoguHamMudeckue GyHKIMU cocTosiHYSA. [TepBoe Hauano
TepMoAuHaMUKU. TeroeMKocThb. M3onporieccsl. Bropoe Hauano TepMoguHaMUKK B
pa3MuHbIX GopMymupoBKax. [ToHsiTHe TeryioBoi MarHbL. K11 TernmaoBoi MalivHbL.
Lukn KapHo u Teopema KapHo. HepaBenctBo Knay3uyca. Surponusi. TpeTbe Hauasio
TepMoAuHaMUKHU. /Cp/




2.2

Onpepenenve ko3 duieHTa BI3KOCTH XXUAKOCTH 1o Metoy Ctokca. /Cp/

2.3

3JIEMEHTBI CTATUCTUYECKON ®U3UKU.

OCHOBHBIE T10/10)KEeHUsI KHHETUYeCKOW TeOPHH UJeaIbHOTO ra3a. Y paBHeHHs
COCTOSIHMS W/lea/lbHOTO 1 peasbHOro rasa. ¥ paBHeHHe KUHeTH4YeCKOW Teopry rasos
Ind pasnenus. @azosoe npocTpaHcTBo. PyHKIMA pacnpefenenus. Knaccryeckas u
KBaHTOBAsI CTaTUCTHKA. PacripesieneHre MakcBenia. Bapomerpuueckast popmyria.
Pacripesienenue BosbrimaHa. IToHsITHe 0 KBAaHTOBO cTaTUCTHKe bo3e-DiiHILTelHa 1
®epmu-/lrpaka. CBsi3b SHTPOMNUHY C TEPMOJJUHAMUUECKOW BEPOSITHOCTHIO. SIB/IeHUs
repeHoca.

/Cp/

2.4

OripesiesieHr e OTHOLLIEHHS TETJIOEMKOCTeH ra3a MeTo/j0M a/jiabaTHuecKkoro
pacupenust. /Cp/

Pa3pen 3. 3JIEKTPUYECTBO 1 MAT'HETHU3M

3.1

SJIEKTPOCTATNUYECKOE I10JIE B BAKYYME

OnekTpuueCcKui 3apsf U 3JIeKTpoCcTaThyecKoe roJie. HanpspkeHHOCTD M OTeHIan
3/1eKTPOCTaTUUeCcKoro rnosisi. CBONUCTBO CyTepro3uLUy AJIs 37IeKTPOCTaTHUeCKUX
riosieii. CBSI3b MEX/y HalpsUKEHHOCTBIO 3/IeKTPOCTAaTUUECKOTO TI0J1s1 U TIOTeHLIMaIoM.
[ToToK BeKTOpa HanpsKEHHOCTH 3/IEKTPUUECKOTO 10J1 Yepe3 NMOBEPXHOCTh U TeopeMa
T'aycca. [IpumeHeHue TeopeMbl ["aycca K pacueTy 3/1eKTPOCTaTHUeCKUX TIOJei.
TeopeMa 0 LIMPKY/IALNY [/11 BEKTOpA HaNPsDKeHHOCTH 3/1eKTPUYeCKOro MoJis.

/JTex/

3.2

SJIEKTPOCTATNYECKOE I10JIE B [TIPOBOJHUKAX N JUSJIEKTPUKAX
DJIeKTpHUeCKUi JUTONb U 3/1eKTPUUeCKUH JUMOIbHBIA MOMEHT. [IUIoIbHEIe
MOMEHTBI MOJIEKY/T AUSIeKTPUKA. IT0/IsIpHBIE 1 HETO/ISIPHbIe [U3/IeKTPUKHL.
[Monsipu3anyis AU3IeKTPUKOB. BekTop monsipusanuu. Teopema I"aycca fyist BeKTopa
TIONAIPU3aLK. BeKTOp 3/1eKTpUdIecKoro CMelrleHysl. Y CJIOBHS Ha IpaHHLie ABYX
[IV3/IEKTPUKOB. I[IPOBOTHUKH B 3/IEKTPOCTATHUECKOM TI0JIe. DIEKTPOEMKOCTD
yeAWHEeHHOT0 NPOBOZHKKA. KoH/jeHcaTophl. DHEprys CUCTEeMBI 3apsifioB U
3JIEKTPAUECKOTO TI0JISL.

/Cp/

3.3

OneKkTpocTaTHyeckoe ToJie B BakyyMe U Beltjectse /I1p/

3.4

VccnepoBaHue 3eKTpocTaTiueckux mosed. (M3yuenue 3akoHa Oma.) /J1a6/

3.5

ITOCTOSIHHBIN SJIEKTPUYECKUI TOK

Yci10BUs Cyl1leCTBOBaHUS MOCTOSIHHOT'O 3/1eKTpUuecKoro Toka. Cr/a 1 NJI0THOCTb
TOKa. YpaBHeHUe HellpepbIBHOCTHU. 3aKOH OMa [IJ1s1 0JHOPOJHOI'0 y4acTKa LieMnHu.
O/NeKTPO/BWKYILasl CUIa U HarpspkeHye. 3akoH OMa /i1 HeOJHOPOJHOI'O y4acTKa
yenu. [TpaBuna Kupxroda. IIpumepsl pacyeTa pa3BeTB/AeHHbIX 371eKTPUUECKUX Liereit
¢ oMotk rpaswui1 Kupxroga. Pabora 11 MomHOCTS ToKa. 3akoH Jkoyss-JIeHIia.
/Cp/

3.6

I[TOCTOAHHOE MATHUTHOE I10JIE B BAKYYME U BEIHIECTBE
MarnutHas nHykuus. 3akoH bruo-CaBapa-Jlamniaca, MarHuTHOe moJjie ABMXKYLLerocs
3aps/a, cuia JlopeHija, 3akoH Amnepa. TeopeMa 0 LIMPKY/IALIMY [/ BeKTOpa
MarHMTHOM MHAYKLMU U ee ipuMeHeHMe. Teopema "aycca Jijis MarHUTHOTO TIOJIA.
MarHuTHble MOMEHTbI aTOMOB U MOJIeKy/1. BeKTOp HamMarHMUeHHOCTH BelljecTBa.
TeopeMa 0 LIUPKY/ISLMU [/ BEKTOpa HaMarHWYeHHOCTH. MarHutHast
BOCIIPUMMYMBOCTb M MarHUTHas1 MPOHUL[aeMOCTh BellecTBa. HanpsokeHHOCT
MarHuTHOrO 1oJ1s. Teopema 0 LIUPKY/IALMU /1 BEKTOPbI HAalPSDKeHHOCTU
MarHMTHOTO NOJIS. Y CJIOBUS AJI1 MArHUTHOT'O 110J151 HA TPaHuLie pasfena AByX Cpe,.
[duamarHeTuky, napamardeTku. @eppomMarHeTMKy. MarHUTHBIN rUCTepesucC.
Temneparypa Kropu. [Tpuposa ¢peppomarsHerusma.

/Cp/

12

3.7

OrnpefeneHye OTHOLLEHUS 3apsi/ia 3J1eKTPOHA K ero Macce MeTO/|0M MarHeTpoHa.
(OripesienieHre TOpPU30HTAILHON COCTAaBJISIIOLLE MHAYKIIMA MarHUTHOTO 0/t 3eMJIH)
/Cp/

3.8

OrnpefeneHue paboThl BBIXO/A 3/IEKTPOHOB U3 MeTasuia. /Cp/




3.9

SJIEKTPOAMMHAMUKA

3aKO0H 3/IeKTPOMarHUTHOM MHAYKIMH. [1paBuio JleHia. CriocoObI H3MeHeHust
MarHUTHOTO TIOTOKA. IIprpofa 3/1eKTPOMarHUTHON MHAYKLUH. fIB/ieHue
CaMOMHAYKLMY. UHAYKTHBHOCTE. B3auMHast MHAYKLUMs. B3arMHasi UHAYKTUBHOCTb.
Teopema B3auMHOCTH. TOK cMelrieHust. TeopemMa 0 IUPKYJISALMYA MarHUTHOTO TIOJIST B
CJlyyae TPUCYTCTBUS TlepeMeHHBIX 3/IeKTPUUeCKUX 110/ield. Y paBHeHUs1 MakcBesia B
WHTerpanabHou dopme. /J1ex/

3.10

W3yuenue siBneHust B3auMHON UHAYKLUH.(CHSITHe KPYBOW HaMarHWYMBaHUs U TIET/IA
rUcTepesyca C IoMOIIIbI0 ocuuiorpada.) /Cp/

Pa3pen 4. KOJIEBAHHMSA 1 BOJ/IHBI

4.1

SJIEKTPMUECKUME KOJIEBAHUA

KonebarensHeii KOHTYP. CBOOOJHBIE He3aTyXaroI[He U 3aTyXaroll[ie TapMOHIUeCKHe
KoJiebaHus1 B KonebarebHOM KOHTYpe. Popmyiia /st mepro/ia KoaebaHuit.
BrIHY>K/|eHHbIe rapMOHIUecKHe KojieOaHus B KoebaTeTbHOM KOHTYpe. SIBiieHne
pe3oHaHca. [lepeMeHHBIN TOK. AKTUBHOe, HHAYKTUBHOE U eMKOCTHO€e COTIPOTHUBJIEHHe
B LIeTY [TepeMeHHOro ToKa. PaboTa ¥ MOIIIHOCTh B LIETTH NepeMeHHOr0 TOKa.
[HelicTBylOllee 3HaUeHHe TOKA U HallpsDKeHMYSI.

/Cp/

4.2

SJIEKTPOMAT'HUTHBIE BOJIHBI

JKcriepuMeHTa/bHOe MoJTyueHHe 3/1eKTPOMarHuTHbIX BojH. CyliiecTBOBaHHE
3/IeKTPOMarHUTHBIX BOJTH KakK C/IefICTBUe ypaBHeHUI MakcBeria.
JuddepeHiyanbHoe ypaBHeHNe 371eKTPOMarHUTHOM BOJHBL. CBSI3b MeXXAY
BEKTOPaMHU HarpsDKEHHOCTH 3JIEKTPUYEeCKOT0 U MarHUTHOTO T10J1el B
3/IeKTPOMarHuTHOM BosiHe. IIpesiomsieHre 3/1eKTPOMarHUTHBIX BOJTH Ha TPaHULE
paszena AByX cpefi. JHeprus U UMIYJbC 3JIEKTPOMarHUTHBIX BOJTH.

/Cp/

4.3

VccnemoBaHue 3aTyXamomux KoebaHuil B KojaebarebHOM KoHType /Cp/

Pa3pen 5. OIITUKA

5.1

T'EOMETPUYECKASA OIITUKA.

IToHsITHe CBETOBOTrO Jlyya. 3aKOH NPSIMOJIMHENHOTO PaclIpOCTPaHEeHHsI CBETOBBIX
Jiyyell B OZHOPOJHBIX CpeZiax. 3aKOH OTpa)keHHsl. 3aKOH Tipesiom/ieHus. [IpuHLUT
®epmMa. ITonHoe oTpakeHue. LleHTprpoBaHHbIe onTUUeCKUe cucTeMsl. [Ipestomienue
CBETOBBIX JIyuell Ha IOBepXHOCTH cepruueckoro 3epkana. [IpesomneHue cBeta Ha
ceprueckoii MOBepXHOCTH pasfena JByX cpefi. ToHKue HH3bL. 300pakeHue
TIpeIMETOB C TTOMOLIIbIO JIMH3. OCHOBHBIE (OTOMeTpHUUeCKHe Be/TMIKHbI.

/Cp/

5.2

MHTEPO®EPEHIINA U JUDPAKIVA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHUUHOCTb CBETOBBIX BOJIH. VIHTepdepeHLus CBeTa,
yCI0BUe MaKCUMYyOB X MUHUMYMOB. OnbIT FOHra. MIHTepdepeH1Iys cBeTa B TOHKUX
TJIeHKAX U I1acTuHKax. Onpegenenue audpaxuyu. punimn ['roiireHca- ®penestsi.
Mertoz 301 ®penens. Judpakuus PpeHesist HA KPYTJIOM OTBEPCTHU U [TUCKE.
Hudpakuusa ®payHrodepa Ha opgHoH wenu. Judpakuus ©payHrodepa Ha
IUGPaKIUOHHOMN pelleTKe.

/Cp/

5.3

OUCIIEPCHUA U TTIOJIAPU3ALIVA CBETA

Hucnepcusi cBeTa. DeKTPOHHAsI TeOpHsi AUCIiepcun cBeTa. EcTecTBeHHBIN U
T0/1sIpU30BaHHbIN cBeT. [Tossipy3aliys cBeTa pY OTPaKeHUH U IIPeJIOM/IEHHH Ha
rpaHuLie IBYX JU3JIeKTPUKOB. [IpoXoskzieHre cBeTa yepe3 aHW30TPOIHbIe KPUCTA/UIbL.
[Monsipu3aliioHHbIe TPU3MBI U NOASIpoubl. 3aKoH Mastoca. AHanu3
T0JIIPU30BAHHOrO CBeTa. BpallleHre II0CKOCTH NO/pU3aLvu.

/Cp/

5.4

Wnrepdepeniys cBeta. OnbiT FOHra. (V3MepeHye JJIMHHBI CBETOBOI BOJIHBI C
TOMOIL[bI0 A PaKLMOHHOH perieTKH). (OrpeesieHre roKasaTeJist peJIoM/IeHuUsT
CTeKJ/1a C TIOMOIIIbI0 MUKpockKora). /Cp/

5.5

ITpoBepka 3akoHa Mamoca. (OnpezeneHue Ko3d@uijpeHTa MoroIIeH s MPO3payHbIX
ten). (OnpeiesieHye yriia MoHOW Nossipu3anyn). /Cp/

Pa3pgen 6. 3JIEMEHTBI CIIEIIUAJTbBHON TEOPUM OTHOCUTEJ/IBHOCTU




6.1 TlocTynaThl crieLjanbHON TeOPHUH OTHOCUTETBLHOCTH. IIpeobpa3zoBanust JIopeHIia. 12
Crnenctrs u3 ipeobpa3zoBanuii JlopeHia. IHTepBa Mex[y COOLITHAMHU. VIMITY/IBC B
CrieLiMasbHOM TeOpUH OTHOCUTEbHOCTU. OCHOBHOM 3aKOH pessiTUBUCTCKON
JIMHaMYK{ MaTepralbHOW TOUKHU. DHeprus B Clie[jiaJbHON TeOpUr OTHOCUTEIbHOCTH.
/Cp/
Pa3pen 7. KBAHTOBAS ®U3UKA
7.1 KBAHTOBAS{ OIITUKA 2
TerioBoe U3TyueHHe U ero XapaKTepucTHKY. 3akoH Kupxroga. 3akoHsl CtedaHa -
Bosbimana v cMmerenust Buna. @opmyiisl Penes-/xuHca u I1nanka. I'unoresa
[Tnanka. ®@oTtoHbl. DoTo3dekT. YpaBHeHHe DHHILTENHA /i1 BHELLIHErO
doroaddekra. DHeprus U My bC hotoHa. JapeHue ceeta. Dpdekr KomrnToHa u
€ero sjieMeHTapHasi Teopysl. EJMHCTBO KOPITYCKY/ISIPHBIX 1 BOJIHOBBIX CBOMCTB
3/1EKTPOMarHUTHOT O U3/TyUeHMUs.
/JTex/
7.2 Kganrogas ontuka /I1p/ 2
7.3 3JIEMEHTEI KBAHTOBOM MEXAHUKU I ATOMHOM ®U3NKU 12
CnekTpel aTOMOB ¥ MoJieKyJ1. CriekTp aTroma Bojopoza. Teopust aroMa BOZ0Opo/a 1o
bopy. 'unore3a ge bpotins. CeoiicTBa BosH fie Bpoiinsi. CooTHoIIeHHe
HeorpeziesieHHOCTei [eif3eH6epra. BosHOBast (DyHKLHSI M ee BePOSTHOCTHAS
uHTeprpeTanys. HabogaeMble BeTMUMHBI B KBAHTOBOM MeXaHUKe U UX U3MepeHusl.
Ob6ee ypaBHenue [Ipeaunrepa. CtaipioHapHoe ypaBHeHue IlIpeauHrepa.
JpwxeHre cBOOOJHOM UacTULILI. JJBIKeHHe B TIOTeHLIMAIBHOM siMe. [ToTeHI[MabHBII
6aprep. I'apMoHMUeCKUT OCIUINATOP. ATOM BOZOPOZa B KBAHTOBOW MexaHHUKe. CriMH
snekTpoHa. CIIMHOBOE KBAHTOBOE YKMC/I0. [IpUHLMIT Hepa3muIruMOCTH
TOX/|eCTBEHHBIX uacTull. depmMuoHsl 1 6030HEI. [Tepriofnueckas ccTeMa 3JIeMeHTOB
MeHpeneeBa.
/Cp/
7.4 OrnpefienieHye TeMIepaTypHON 3aBUCUMOCTY UHTEHCUBHOCTU M3/TyUeHUsI HUTH JIaMIIbl 4
HakanviBaHusl. (V3yueHre 3aKOHOB TEIJIOBOTO U3/TyYeHUsI C TIOMOLIbIO0 SPKOCTHOTO
npometpa.) /Cp/
7.5 ®oto3ddekT. (CHATHE BOILTaMITIEPHOM, JIFOKCAaMIIEPHOH U CTIEKTPaTbHOMN 2
XapaKTepUCTHK (OTO3/IeMeHTa ¥ ompe/ieieHre paboThI BBIXO/A 37eKTpoHa). /J1ab/
Pa3pen 8. DU3UKA ATOMHOTI'O SAIPA 1 3JIEMEHTAPHBIX UACTHI],
8.1 SJIEMEHTBI ®13VKN ATOMHOTI'O AIPA 10
Hedekt maccel 1 sHeprus cBsizu sigpa. CrvH siipa ¥ ero MarHUTHBIA MOMEHT.
AnepHble cunbl. Mogenu sigpa. PagyoakTHBHOe HM3/lyyeHUe U ero BUZbL. -pacriaf,.
-U3/lyueHue. -u3yveHue. S1epHble peakli ¥ UX OCHOBHbIE TUIIbI. Peakijus fjeseHus
snpa. LenHas peakius feneHus. Peakiyisi CHTe3a aTOMHBIX sifiep.
/Cp/
8.2 SJIEMEHTBI ®U3NKU SJIEMEHTAPHBIX YACTUL], 9
Kracchl 3/1eMeHTapHbIX UacTUL] M BU/IbI MX B3auMogeicTBui. Kinaccudukarys
3/IeMeHTapHBIX YacTuL]. [IpUHIMIT Hepa3/TMUMMOCTH TOXKAeCTBEHHBIX yacTul]. CriuH 1
JIpyrve KBaHTOBbIE UKC/ia 371eMeHTapHbIX. YacTULbl M aHTUUacTULbl. Bo30HbI 1
(epMUOHBL. AZIDOHBI Y Me30HBI. JIenToHbI. [IpoMeXKyTouHble 6030HbI. KBapku 1
TJIFOOHBI.
/Cp/
Pa3zpen 9. CAMOCTOATE/IBHASA PABOTA
9.1 TToproroska K nexuusam /Cp/ 6
9.2 IMoaroToBKa K 1abopatopHbiM pabotam /Cp/ 8
9.3 [ToaroroBka K mpakTHUUeCKyUM 3aHATHAM /Cp/ 8
9.4 BrinosiHeHe IBYX KOHTPOJIBHBIX pabot /Cp/ 17,2
Pa3pen 10. KoHTakTHBIE Yachl Ha aTTeCTaLHIo
10.1 KontposbHble paboTs! /KA/ 0,8
10.2 Koncynsranus nepep sk3ameHom /K3/ 2




10.3

Ok3ameH /K3/

0,3

10.4

3auer /K3/

0,15

5. OODEHOYHBIE MATEPHAJIbBI

OLieHOYHbIE MaTepPUaIbI /IS IPOBEEHHs POMEXKYTOUHOM aTTeCTaLMK 00yUaroIuXCsi IPUBE/IEHBI B TIPUIOXKEHHH K paboueit mporpamme
JUCLIUIIIVHBL.
DOopMEBI U BUBI TEKYIIETO KOHTPOJIS TI0 JUCLUIIIMHE (MOZYJII0), BUABI 3a/laHUH, KPUTEPHUHU WX OLIEHWBAHUS, pacripejiesieHre 0aioB o
BH/]AM TeKYIL[ero KOHTPOJIsi pa3pabaThiBatOTCs MPero/jaBaTeieM JUCLIMTUTHEL C YUETOM ee CIIeLU(pUKI U JOBOJATCS 0 CBeAEHUs
00yyJaroImuxcst Ha IepPBOM yueOHOM 3aHSITHH.
TeKyIwuii KOHTPOJIb YCTIEBAaEMOCTH OCYIIIeCTB/ISIETCS TIPero/jaBaresieM JUCLIMIIMHEI (MOZY/Isl) B paMKax KOHTAKTHOM paboThI U
CaMOCTOSATeNEHOM paboThl 06yuaroIuxcs. s pUKCUPOBaHUS Pe3y/IbTaTOB TEKYIIIEr0 KOHTPOJISI MOXKeT HCIob30BaThest JVIOC.

6. YAEBHO-METONYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUME AVCHUII/IMHBI (MO Y JIf)

6.1. PekomeHpyeMas uTeparypa

6.1.1. OcHoBHas uTEepaTypa

ABTOpBI, COCTaBUTETU 3ariiaBue N3parensc On. agpec
TBO. TOJI
JI1.1 |Cagenwes 1. B. Kypc o6ieii dusvku. T. 3. KBaHTOBast onTrKa. ATOMHast CaHKT- https://e.lanbook.com/b
¢usvka. Pusmka TBepOro Tesa. Pusrka aTOMHOTO spa U Ietepbypr |ook/106893
3/IEMEHTaPHBIX YaCTHIL]: yueOHOe Tocobue : JlaHb,
2018
JI1.2 |CaBenbeB 1. B. Kypc o6ieii dpusvku. T. 2. DIeKTpUUECTBO U MarHETU3M. CaHKT- https://e.lanbook.com/b
BosHbl. OniTrKa: yuebHoe mocobue Ietepbypr |ook/98246
: JlaHb,
2018
JI1.3 |CaBenneB 1. B. Kypc o6iieii ¢pusvku. T. 1. Mexanuka. MosekynsipHast ¢pusuka: |CaHKT- https://e.lanbook.com/b
yuebHOe rocobue Ietepbypr |ook/113944
: JlaHb,
2019
JI1.4 |YepToB A.T'., BopobreB |O6ias ¢usmka Mocksa:  |http://www.book.ru/bo
A.A., Makapos E.®., KuoPyc, 0k/933946
O3epos P. I1., XpomoB 2020

B.N.




6.1.2. lono/iHUTe/IbHAA JUTEpaTypa

ABTOpBI, COCTaBUTEN 3arnaBue W3parenbe 3. azpec
TBO. TOI
JI2.1 |Mlankapux W.II., Ob6uas ¢usrka. COOpHUK 3a/jau Mocksa:  |http://www.book.ru/bo
KupbsioB A.II., KHoPyc, 0k/933565
Ky6apes C.W., Pa3uHoBa 2019
C.M.
JI2.2 |BopobbeB A.A., YepToB |3agauHuK 1o ¢usmke Mocksa:  |http://www.book.ru/bo
AT. KnoPyc, 0k/920827
2017

6.2 NIndopmManoHHBIE TEXHO/IOTHH, HCII0/Ib3yeMble IPH 0CYIeCTB/IeHHH 00pa3oBaTeIbHOI0 MpoIiecca 1o JUCHUIUINHE (MOJY.TI0)

6.2.1 ITepeueHsb JIMIEH3NOHHOT'0 M CBO0O/{HO PACIPOCTPAHSIEMOr0 IPOrPaMMHOr0 ofecreyueHust

6.2.1.1

[MS Office

6.2.2 IlepeueHs npodeccHoHaNIBHBIX 0a3 JaHHBIX H MH(GOPMAaI[MOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAY4HBIN 00pa3oBaTe/TbHBIN MopTast: http://en.edu.ru/

6.2.2.2

MexayHapojHas mpodeccroHanbHas 6a3a gaHHbIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KOHCYJ'ILTEIHT TUTrOC

6.2.2.4

TapanTt ACITVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE JUCIHWIIINHBI (MOAYJIS)

7.1

YuebHble ayJUTOPUH /1715 TPOBE/IeHHUS 3aHATUH JIEKIIMOHHOTO THIIA, YKOMIUIEKTOBaHHbIE CrIelHaIM3UPOBAHHON MebesTbio 1
TeXHUYeCKUMH CPeJICTBAMH 00yUeHUsl: My/IbTUMeIUiHOe 000pyZOoBaHuUe sl TIpeIoCTaBeH s yueOHOM nHbopMary 60bIIoMN
ayIMTOPUH W/WIK 3ByKOYCH/IHBaroLee 000pyJoBaHKe (CTaLMOHApPHOE UK TePEHOCHOE).

7.2

YuebHble ayAUTOPUH /IS IPOBeAEHUs 3aHATHI CEMHUHAPCKOTO THUIIA, IPYIITIOBBIX ¥ MHAVBUAYAIbHBIX KOHCY/IbTALUM, TEKYIIIero
KOHTPOJIS1 ¥ TPOME)KYTOYHOH aTTeCTalUH, YKOMIIEKTOBAaHHBIE CITeIMaTM3UPOBAaHHON MeOesTbio M TeXHUYeCKUMH CPeCTBaMU
00yueHVs: My/IbTUMeHitHOe 060py/I0BaHNe W/W/Y 3BYKOYCUIHBaOIIee 000pyjoBaHMe (CTalioHapHOe M/ TIEPEeHOCHOE)

7.3

TomertieHus AJIs1 CAMOCTOSITeNTbHON paboThI, OCHAIIleHHbIe KOMITBIOTEPHOUM TEXHUKOW C BO3MOYKHOCTBIO TIOAK/TFOUEHHS K CEeTH
"VIHTepHeT" 1 obecrieyeHreM JOCTYIIa B 371eKTPOHHYI0 HH(OPMALIOHHO-00pa30BaTeNbHY0 Cpefly YHUBEPCUTETA.

7.4

TMoMelweHust 17151 XpaHeHus! ¥ IPOGUIAaKTHUECKOr0 06C/Ty>KMBaHUs yueOHOro 060py10BaHusI

7.5

JlabopaTtopuu, OCHallleHHbIe CieL{HaTbHbIM J1ab0paTOpPHBEIM 000PyJOBaHHEM:

7.6

JlabopaTopusi MeXaHHKH, BK/IIOYaromas: 0710k 37eKTpoHHblil @M 1/1, mamvHa AtByna ®M11, masitHuk MakcBenia ®M12,
yHUBepcabHbIA MassTHUK @M 13,maaTHruK Obepbeka ®M14, moayab FOHra u Mmoayns casura ®M 19, coyaapeHue 111apoB
OM17;

7.7

JlabopaTopus 3/1eKTpUUECTBa U MarHeTU3Ma, BK/rouarolas: creHpl TKO 3/1eKTpUdecTBa U MarHeTH3Ma, B TOM YHC/Ie
ociuinorpadsl C1-94, reHepaTopbl CUTHAIOB HU3KOUACTOTHBIE ['3-118, MCTOUHMKM MTUTAHUS, Mara3uHbl CONPOTUBIEHUH, HAbop
MozyJieit II3;

7.8

JlabopaTopusi ONITUKH, BK/TFOUAOIL[asi KOMIUIEKT ONTUYeCKOTo 06opyqoBanus PMC, B ToM uucsie: 6a3bl ONTHYECKOW CKaMbH,
TIO/TyTIPOBOHHUKOBBIE JIa3ephl C FOCTUPOBOYHBIM MO/ZY/IeM, (pOTONPHEMHHUKH, HAOOP JIMH3, SKPaHbI C MaCIITaOHOM CeTKOMH;
aBTOTpaHc(opmarop ogHodasHbli JIATP-2,5; KoMIUIeKT houii.




[Ipusoxenue

K pabouyell mporpaMmMme JUCITUIIANHBI

OOEHOYHBIE MATEPHAABI OAA
IIPOMEXYTOYHOH ATTECTAIIHHA

1O AUCHUIIAUHE (MOLAYAXO)

«PHZHEKA

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.06 CTpOHTEABCTBO XEAE3HBIX AOPOr, MOCTOB H
TPAaHCHOPTHBIX TOHHEeAEH

(K00 u Haumenosamnue)

HanpasnenHocTs (poghuiib )/crieruain3anus

anaBAeHne TEXHHYECKHM COCTOSAHHEM
KEAECE3HOJOPOXKHOTIO IIyTH

(HaumeHosamue)



OraAaBAeHUE

IlosicuutenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 331aHUS WM WHBIE MaTEPHAJIbl Ul OLIEHKHU 3HAHUMN, YMEHHH, HaBBIKOB U (HJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIHIA.

Metoanyeckre MaTepraibl, ONpeAeSIONNe IPoLUeaypy U KPUTEPHH OLIEHUBAHHUS C(OPMHUPOBAHHOCTH
KOMIIETCHIIMM IIPU IPOBEACHUH IIPOMEXYTOYHOU aTTECTALIUH.



1. HosicHuTEALHAA 3AMHCKA

[lenb MpOMEXKYTOYHON aTTECTAllUM— OLICHMBAHHUE IMPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB
oOydeHUss TO MAWCHUIUIMHE, OO0eCHeUYMBAOIINX JOCTIIKCHHE IUIAHUPYEMBIX PE3YIbTaTOB  OCBOCHHUS
00pa30BaTeNbHON MPOrpaMMBI.

dopmbl  TIpoMEKyTOUHON artectanuu:zauem (1 cemecmp — ounoe obyuenue, 1 Kypc — 3a0uHoe
obyuenue),sx3amen (2 cemecmp- ounoe obyuenue, 1 Kypc — 3a0unoe oOyuenue).

[lepeuens komMneTeHIUH, GOPMUPYEMBIX B IPOIECCE OCBOCHUS TUCIUILINHBI

Kon 1 HaumMeHOBaHNE KOMIETEHIIUN Kon nnnukaTopa JOCTIKEHHS KOMIIETEHIIUN
OIIK-1. CrocobeH peniats HHXEHEPHbIC OIIK-1.2. IlpumeHseT OCHOBHBIE IOHATHA U 3aKOHBI €CTECTBEHHBIX HaYK IS
3a7a4M B MpoeCcCHOHATBHON peLIeHusI MPeAMETHO-IPO(IIIBHBIX 3a/1a4
JIEeSITENIBHOCTH € MCIIOJIb30BaHUEM METOJI0B
€CTECTBEHHBIX HayK, MATEMaTUYECKOI0 OIIK-1.3. HpI/IMeHHCT €CTECTBEHHOHAYYHBIE METOABI TECOPETUIECKOTO U
aHaNu3a ¥ MOJEITUPOBAHUS HKCTIEPUMEHTAIIBHOTO UCCIIEI0BaHNS 00BEKTOB, IPOLIECCOB, SBICHHUN, TPOBOANUT
9KCIEPUMEHTHI M0 3aJaHHOM METOAMKE U aHATU3UPYET Pe3yIbTaTh

Pe?;y.]II)TaTI)I 06yquI/1$1 M0 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUA O6pa3OBaTeHLHOﬁ IMporpaMmbl

Kon 1 HaumeHOBaHME HHANKATOpa Pe3ynbraTbl 00y4eHUs! 0 AMCIMIUINHE (0)iS: (1515
JIOCTHKEHUS] KOMIIETSHIINN MaTepHabl
(cemectpl,2; kypc 1)
OIIK-1.2. ITpumeHnsieT ocHOBHBIE MOHATHS | OOydaromuiics 3HaeT: Tectem. 2.1.1, m.
1 3aKOHBI €CTECTBEHHBIX HaYK JUIs OCHOBHBIC TIOHSATHS M 3aKOHBI Kjiaccuueckod u | 2.1.2

peIIeHHs MTPEAMETHO-TIPOGUIBHBIX 33124 COBpEMCHHOW (U3UKM ¥ WX POJb B PCIICHUU
MpeIMETHO-TPO(UIIBHBIX 33124

OOyJaromuiics yMmeeT: Bamaynn. 2.2.1, 1.
HCIIONIB30BaTh OCHOBHBIC TIOHATHS M 3aKOHBI (GM3UKU s | 2.2.2

pelieHust MPeAMETHO-NPOMUIBHBIX 3a/1a4
OO0yJaromuiics BIaaeer: Samaupmsamn. 2.3.1, m.
HABBIKAMU MMPUMEHEHHS OCHOBHBIX MOHATHN U 3aKOHOB | 2.3.2

KJIACCHYECKOW W COBPEMEHHOW (H3UKHIIS PELICHUS
MPEIMETHO-NPOPHUIBHBIX 33724

OIIK-1.3. IIpumensier | OOy4aromuiics: 3HaET: Tecter m. 2.1.3, m.
©CTECTBEHHOHAYYHBIC METOJBI | METOJIBI ~ TEOPETHYECKOTO U  IKCIepuMeHrtanbHoro | 2.1.4
TEOPETHYECKOr0 M IKCICPUMEHTAIBHOIO | MCCICIOBaHUS (DU3MYCCKMXOOBEKTOB, MPOIECCOB U
HCCIICIOBaHUS ~ OOBEKTOB,  MPOIECCOB, | SBICHHWN, METOAUKY TNPOBEACHHS W  00pabOTKH
SIBIICHUM, MPOBOJUT OSKCICPUMEHTBI TI0 | PE3yJbTATOB (PH3UUYECKOTO IKCICPUMEHTA

3aJaHHOM  MeTonuMKe M aHanm3upyeT | OOydaroIIuiicst ymeer: Tectpin. 2.2.3, 1.
pe3yIbTATHI MIPUMEHSTh METOBI TEOPETUIECKOTO u| 224
IKCIIEPHUMEHTAIBHOTO UCCIIeIOBaHUS

(bM3HYECKHX00BEKTOB, IIPOLIECCOB HSABICHUIH, TPOBOITUTH
(bu3HYeCKHe SKCIIEPHUMEHTHl IO 3aJaHHOH METOIUKEH
00pabaThIBaTh WX PE3yIbTATHI

OO0yJaroniuiics BIaaeer: 3amannan.2.3.3, 1.
HAaBBIKAMU TPUMEHEHUS METOJIOB TeopeTudeckoro u | 2.3.4
IKCIEPUMEHTAIEHOTO HCCIIEIOBAHUS

(hM3MIEeCKUXO0BEKTOB, MIPOIIECCOB M SBICHUH, HAaBBIKAMU
MpoBeeHUS (PU3MUECKUX SKCIEPHUMEHTOB MO 3aJaHHOW
METOAMKEH HaBBIKAMHU 00pabOTKH UX Pe3yIhTaTOB

[IpomexxyTounas arrecrarus (3K3aMeH) MPOBOAUTCS B OJTHON U3 CIEAYIOMUX HOopMm:
1) oTBeT Ha OMIIET, COCTOSIINI U3 TEOPETUIECKUX BOIIPOCOB M MIPAKTHYECKUX 3aaHUI;
2) BeinonHenue 3ananuii B DMOC yHuBepcuTera.

[IpomexxyTouHas aTTectarus (3a4eT) MPOBOJUTCS B OJHON U3 CIEAyIOMHX hopm:
1) cobecenoBanue;
2) BeinonHenue 3ananuit B OMOC yHuBepcurera.



2. TunoBbie" KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MATEPHUAJIbI 11l OLleHKH 3HAHUI, YMEeHM,
HABBIKOB M (MJIM) ONBITA 1eATEJILHOCTH, XaPAKTEePU3YOIIHUX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIM A

2.1 TunoBbIie BONMpPOCHI (3a1aHu) I OLEeHKNM3HAHUIT B KauecTBe 00pa30BaTe/IbHOT0 pe3y/ibTara

[TpoBepsiembIii 00pa3zoBaTEIbHBIN pe3yIbTaT:

Kox 1 HaumeHOBaHUE HHAMKATOpA OOpazoBareNbHbBIH pe3ysbTaT
JIOCTIDKEHUS] KOMIETEHITUH

OIIK-1.2. Ilpumensier ocHoBHble | OOyuarommuiics 3HaeT:

TIOHATHSL U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IIOHATHS M 3aKOHBI KJIACCHMYECKOM M COBPEMEHHOH (MUK M HX DPOJIb B

HayK Ul peIICHHs IPEAMETHO- | PEIICHUH NMPEeAMETHO-IPO(IIBHBIX 33124

npodUIBHBIX 33124

2.1.11lpumepsI TecTOBBIX 3aAaHuii. 1 cemecTp

1. HopManpHbIM yCKOpEHHEM MaTEepPHAILHON TOYKH Ha3bIBACTCS

@) COCTaBISIIOIIAs BEKTOpA YCKOPEHHUS, HATIPABICHHAS 10 KacaTeNbHOH K TPACKTOPHH MaTepHAIbHOH TOUKH

b) mnpousBeneHne BekTOpa YCKOPEHHUS HA KOCHHYC YIJIa MEKIY BEKTOPOM YCKOPEHHUS U CKOPOCTHIO

C) mpou3BeACHUE MOMAYJIsl BEKTOPA YCKOPEHHUS Ha BEKTOP HOPMAIH K TPACKTOPUH MAaTepHANbHON TOUKH

d) cocraBisromas BEeKTOpa yCKOPEHHs, HAlPaBICHHAs BIOJb MPSMOM, IMEPIEHINKYISPHON KacaTelbHON K TPACKTOPHU
MaTepHalbHOH TOUYKH

€) TpOeKUHs BEKTOpa YCKOPSHHUS Ha PaJnuyC-BEKTOpP MAaTEPUATIBEHOM TOUKU

2. Bekrtopom yrioBoro nepeMerieHus MaTepuaabHON TOYKH IPH €€ BPalleHUH OTHOCUTEIILHO OCH HAa3bIBACTCS

@) yrou, Ha KOTOPBHIA MOBEpPHYJAach TOYKA, YMHOKCHHBIN Ha €AWHWYHBIA BEKTOD, HANPABICHHBIA B CTOPOHY IBIIKCHHUS
TOYKH

b) mnpousBeneHne yria noBopota MaTepHaNbHON TOUKHM Ha €IMHIYHBINA BEKTOP, 3aJat0NIell HAallpaBICHUE OCH BPALICHHS

C) JUIMHA OYTH OKPYXKHOCTH, IO KOTOPOIl HepeMeCTHIaCh TOYKa

d) yroa Mexny pagnyc-BEKTOpaMH Ha4aJIbHOTO H KOHEYHOTO MOJIOKESHHS TOUKH

€) TpOH3BEACHHE yIiia MOBOPOTA MATEPHATIBLHOI TOUKH HAa BEKTOP MEPEMEIICHHST MATEPHATBHON TOUYKH

3. Kaxoe yTBepkacHHUE SIBISICTCS MIPABUIBHON U HanOoJee TOYHOH (popMymHpoBKoi BTOpOro 3akoHa HeroToHa

a) Jlroboe Teno MOKOMTCS WITH JBHXKETCS MPSIMOJIMHEHHO, €CIIH HA HETO HE ACHCTBYIOT HUKAKHME CHIIbI WIN JACUCTBUE BCEX
CHJI CKOMIIEHCUPOBAHO

b) MH3meHenue uMITynbca Telia paBHO PaBHOAEHWCTBYIOIIEH BCEX CUII, IEHCTBYIOIINX HA HETO

C) B uHepnuanpHOl CHCTEME OTCYETa MPOM3BEICHHUE MACChl Teda Ha YCKOPEHUE €ro MOCTYIMATENbHOrO IBHKCHUS PABHO
CyMMe€ BCEX CWJI, ACUCTBYIOIUX HA TEJIO

d) B uHepIHansHON CHCTEME OTCUYETa YCKOPEHHE, PHoOpeTaeMoe TeJIOM, PABHO IPOM3BEICHHIO JCHCTBYIONICH HA HETO
CUJIBI HA Maccy Tella

e) B mro6oit cucTemMe oTcYeTa CyMMa BCEX CHII ACHCTBYIONIMX HA TEJIO, paBHA MPOU3BECHHIO €T0 MACCHI HA €r0 YCKOPEHHe

4. Becowm Tena Ha3bIBaETCs

a) cuia NPUTSHKEHHS Teja K 3emiie

b) cuna TsoKecTH, AeHCTBYOMIAs HA TEIO

C) Macca Telna, BRIPOKEHHAs B €IUHUIAX CUIIBI (KHJIOTPAMM-CHIIA)

d) cuna, nelcTBYIOIAs HA TEJIO, BRIPAXKECHHAS B CIUHUIAX MACCHI, KOTOPYIO U3MEPSIIOT B MTPOIIECCE B3BELIMBAHUS TEJla HA
Becax

€) cuia, ¢ KOTOPO# Teslo BCIIEACTBHE MPUTHKEHUsI K 3eMiie JICHCTBYET HA ONOPY WJIM HOJABEC, YAEPKHUBAIOIIYIO TEJIO OT
CBOOOIHOTO TACHUSI

5. MoMeHTOM HMIIyJIbCa MaTepUaIbHON TOYKH HAa3bIBACTCS
a) CKaJsIpHOE MPOM3BEICHUE PAIUyC-BEKTOPAa MaTePUAIbHON TOYKH HA €€ BEKTOP MMITYJIbCa
b) BekTopHOE Mpom3BeneHNE pagryc-BEKTOpa MATEPUAIbHOM TOYKU Ha €€ BEKTOP UMITYJIbCa
C) NpOH3BEICHUE UMITYJIECA MaTEPHALHON TOUYKH, Ha TIEYO CUIIbI, ACHCTBYIOMIECH Ha TOUKY
d) wuMIynbc MaTepUaTbHOW TOYKH B JaHHBIH MOMEHT BpEMEHH
€) Mpou3BeICHNE MACCHl MATEPHATHHOM TOUKH Ha KBAPAT €€ PACCTOSIHHS 0 OCH BpAICHHS

6. SIBimenue PE30HAaHCa IMPU BbIHYKACHHBIX TAPMOHUYCCKUX KOJIEOAHUSAX COCTOUT
a) B PE3KOM YMCHBUICHUU aMILJIATYbL KoJIeOaHMI npu HpI/I6HI/I)K€HI/II/I YacTOTHl BHEIIHEH CHJIbI K HEKOTOpOMY €€
3HA4YCHUIO, OIPEACISIEMOMY CBOMCTBAMU CHCTEMEI

! [IpuBoasiTCS THIIOBEIC BONPOCH M 3ajaHms. OLEHOYHBIE CPEICTBA, IPEIHASHAYCHHBIC JUIS NPOBEACHHS ATTECTALMOHHOIO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOUYHOM JUIA NTPOBEACHHUS OLEHOYHBIX NMPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIE
CpeICTBa MOJUIeKAT aKTyalW3aldd C Y4EeTOM Da3BHTHUS HAayKd, oOpa3oBaHWSA, KyJIbTYpPbI, SKOHOMHKH, TEXHWKH, TEXHOJOTHH M
counaiabHON cdepbl. OTBETCTBEHHOCTH 33 HEPACIIPOCTPAHEHUE COJIEP)KaHMsI OLIEHOYHBIX CPEJICTB CPEeIU 00yJaroNINXcsl yHUBEPCUTETA
HecyT 3aBelyIoni Kadeapoi 1 npernojaBarellb — pa3padoTYMK OLIEHOUYHBIX CPE/ICTB.
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B PE3KOM YBEIMYCHHH aMIUTUTYIBl KoJeOaHWA NpH NpUOMIDKEHHMH YacTOTHl BHEIIHEH CHIIBI K HEKOTOPOMY ee
3HAYCHUIO, ONPEACTIIEMOMY CBOUCTBAMH CHCTEMBI

B PE3KOM YBEJIIMUEHUH 3aTyXaHUs KOJICOAHWH MpH MPHUOIMKEHUN YaCTOThI BHEITHEH CHIIBI ¢ COOCTBEHHOW YacTOTOM
cBOOOHBIX KOJIEOaHUH

B PE3KOM YMEHBIICHHWHU 3aTyXaHHUs KOJICOaHWH NpH MPUOIIKEHNH YaCTOTHI BHEUTHEHW CHIIBI K COOCTBEHHOM YacToTe
cBOOOTHBIX HE3aTYXAIOMINX KOJIeOaHmit

B MPEKpaIleHIH KOJICOaHUI MPH MPHOIMKCHUU YACTOTHI BHEITHEH CHIIBI K YaCTOTE CBOOOHBIX KOJICOaHUIA

7. DHrpormueil B TepPMOANHAMUKE Ha3bIBACTCS QYHKIMS COCTOSHHUS TEPMOIMHAMHYECKON CHCTEMBI,

0ECKOHEYHO MaJloe N3MEHEHHE KOTOpOW B 00paTHMBIX IIPOIeccax PaBHO OTHOIIEHHIO OECKOHEYHO Majoro KOJIMYecTBa
TeIIa, IepeJaHHOT0 CUCTEME K TEMIIEpaType CHCTEMBI

OCCKOHEYHO Majoe W3MEHEHHE KOTOpPOH B HEOOPAaTHMBIX IpoLEeccax PaBHO OTHOLICHHIO OECKOHEYHO MAalloro
KOJIMYECTBA TEIUIA, IEPEAaHHOIO CUCTEME K TeMIIEpaType CUCTEMEI

U3MEHEHHEe KOTOPOH B JFOOBIX IPOIIECCcax PaBHO OTHOLICHHIO KOJIWYECTBA TEIUIA, IEPSIAHHOTO CHCTEME K TeMIlepaType
CHCTEMBbI

OCCKOHEYHO Majloe HM3MEHEHHE KOTOpPOHl B OOpAaTHMBIX MpOLECCaX PaBHO IPOU3BEICHUIO OECKOHEYHO MAayoro
KOJIMYECTBA TEIUIA, IEPEIaHHOTO CUCTEME U TeMIIepaTyphbl CHCTEMBI

0OECKOHEYHO MaJloe H3MEHEHHE KOTOpOW B HEOOpaTHMBIX IIpolieccax PaBHO IMPOU3BEICHUI0 OECKOHEYHO Mayoro
KOJIMYEeCTBA TEIlIa, IEPEJaHHOTO CUCTEME U TEMIIEPaTyphbl CHCTEMBI

2.1.2I1pnMepsbI TeCTOBBIX 3aaHHUIL. 2ceMecTp

1. Yro Ha3pIBaeTCs MOTEHIIUAIOM IEKTPOCTATHUECKOTO MO ?

HampsskeHHOCTD 9JIEKTPUYECKOT0 11071 B IaHHOM TOYKE IPOCTPAHCTBA, YMHOKEHHAs Ha PaJNyC BEKTOP JAHHOU TOUKU
Cpenu TaHHBIX OTBETOB HET MIPABUIBHBIX

Pabota 1o nepemMenieHuo eIMHUYHOTO TOJIOKUTENHLHOTO 3apsiia U3 JaHHOM TOYKH MPOCTPAHCTBA B OECKOHEYHOCTh
IToTeHumanbHas 3HEPrus IPOU3BOJILHOIO 3aps/ia, IOMELICHHOIO B JAHHYIO TOUKY IPOCTPAHCTBA

Cuina, neficTByIOIas Ha €MHUYHBIN MOJOXKHUTEIbHBIN 3apsil, IOMEICHHBIM B JaHHYIO TOUKY ITPOCTPaHCTBA

2. KoHaeHcaTOpoM Ha3bIBaCTCS

JIBE IUJIOCKMX IUIACTHHBI, pa3felieHHBIX CJI0eM JUAJIEKTPUKAa C OTJIMYHOM OT eIUHUIBI JHUIJIEKTPUIECKOM
MIPOHUIIAEMOCTHIO

M000€e YCTPOUCTBO, KOTOPOE CIIOCOOHO HAKATIIHBATH dJICKTPUICCKHE 3aPSIbI

JIBa M30JIMPOBAHHBIX JAPYT OT IPyra KOHIEHTPUICCKUX MIIHHAPA

CHCTEMa, COCTOSINAS U3 IBYX M30JMPOBAHHBIX IPYT OT APYyTa MPOBOIHIKOB

000 IPOBOIHUK, €CIIH OH 001aaeT AMEKTPUICCKOH eMKOCTBIO

3. Cdopmynupyiite Teopemy ["aycca U1 3IeKTpHIECKOTO TN B BAKyyMe

[Mupkymnsiuus BEKTOpa HaNpsDKEHHOCTH 3JIEKTPHIECKOTO TIOJIA 110 TF0OOMY 3aMKHYTOMY KOHTYPY paBHA HYIIO

IToTok BekTOpa HANPSKEHHOCTH 3JIEKTPUYECKOrO MO depe3 NMPOM3BOJIBHYIO MOBEPXHOCTh PaBEH alreOpandecKoi
CyMMe 3aps/I0B, HaXOJSIIUXCS Ha ATOH TIOBEPXHOCTH, JICIICHHON Ha 3JIEKTPUIECKYIO OCTOSHHYIO

[ToTok BeKTOpa HANPSHKEHHOCTH JICKTPUUECKOTO TOJIST Yepe3 MPOU3BOIIBHYIO 3aMKHYTYIO ITOBEPXHOCTh PaBHA HYJIIIO
L{upkymsiunst BeKTOpa HAPSHKEHHOCTH JIEKTPUYECKOT0 TIOJIS 0 JII00OMY 3aMKHYTOMY KOHTYPY paBHa ITOTOKY BEKTOpa
HaMpPSKEHHOCTH JIEKTPHUUECKOTO MOJIS Yepe3 MPOU3BOIBHYIO TOBEPXHOCTh, ONMPAIOLIYIOCS Ha 3TOT KOHTYP

[ToTok BekTOpa HANPsHDKEHHOCTH 3JIEKTPHUYECKOr0 IO dYepe3 INPOU3BONIBHYIO 3aMKHYTYIO IIOBEPXHOCTh DPaBEH
anreOpandeckoil cyMMe 3apsiIoB BHYTPH 3TON MOBEPXHOCTH, ACICHHON Ha ANEKTPHUYECKYIO MOCTOSHHYIO

4. Cdopmynupyiite mepsoe npasmio Kupxroga

Anredpanyeckast CyMMa TOKOB B JIFOOOM KOHTYpE IEITH PaBHA HYIIIO

Anredpanyeckast CcyMMa TOKOB B JIFOOOM y3J1€ IS PaBHA HYIIO

Anreopanyeckas cymma DJ[C B KaX0M KOHTYPE paBHA HYJIIO

Anreopanyeckas cymma JJIC B KaXIOM KOHTYpPE paBHA aireOpandeckodl CyMMe MPOU3BEACHUI CHIIBI TOKAa Ha
COIIPOTHBIICHHE BCEX YYACTKOB KOHTYpPa

AureOpanyeckas cymMMa MajieHH HAITPSHKEHUI Ha BCEX yY4aCTKOB KOHTYpa paBHA HYJIIO

5. BekTopoM MarHUTHOW MHIYKIIMH Ha3bIBACTCA

BEKTOpHas (U3UUECKasi BEIMYMHA, MOIYJIh KOTOPOH paBeH OTHOIICHHI0 MaKCHUMAaJbHOM CHIIBI, ICHCTBYIOLIEH cO
CTOPOHBI MAarHUTHOTO 110JIs1 HA OTPE30K IIPOBOJHUKA C TOKOM, K CUJIE TOKA B IPOBOJHUKE

BEKTOpHAs (pr3MUYecKas BEIMYHHA, MOAYJIb KOTOPOI paBeH OTHOIICHUIO MAKCHMAaJIBHOTO MEXaHUIECKOTO MOMEHTA CHIL,
JEUCTBYIOIUX HA PaMKy C TOKOM, IIOMEIIEHHYI0 B OJHOPOJHOE TOJIE, K MPOU3BEICHUIO CHUIbI TOKA B PaMKE Ha €€
IJIOIAb

BEeKTOpHAas (U3NYECKasi BEIUYHNHA, MOAYIIb KOTOPOU PAaBEH OTHOIICHUI0 MUHHUMAJIHHOTO MEXaHIMYECKOIO MOMEHTA CHII,
JEUCTBYIOIUX HA PaMKy C TOKOM, IOMEIIEHHYI0 B OJHOPOJHOE TOJIE, K MPOU3BEACHUIO CHUIbI TOKA B PaMKE Ha €€
IJIOIAb

BEKTOpHAas (U3NYecKas BEIMINHA, MOAYJIb KOTOPOH PaBeH OTHOIIEHUIO MUHIMAJIFHOTO MEXaHHYECKOTO MOMEHTA CHII,
JEACTBYIOIUX HAa PAMKY C TOKOM, IIOMEIICHHYIO B OJHOPOJHOE IOJIE, K IPOU3BEICHUIO CHJIbl TOKAa B paMKE Ha €e
epUMETP

BEKTOpHAs Gu3nvecKas BeIMINHA, MOAYJIb KOTOPOH paBeH Cuiie, ICHCTBYIONIEH Ha IUHIYHBIN MTOJIOKUTEIBHBIN 3apsij,
HaxOJsIIMNICA B MArHUTHOM 110JIE
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6. SIBieHME caMOMHAYKIIUM COCTOMT B!

Bo3HUKHOBeHHH DJIC MHAYKLUMU B MPOBOJALIEM 3aMKHYTOM KOHTYpE MpPH HM3MEHEHWHU MarHMTHOTO IMOTOKa dYepes
MIPOU3BOJIbHYIO MIOBEPXHOCTh, OMUPAIOLYIOCS Ha JAHHBIA KOHTYP

BO3HUKHOBeHHU DJIC MHAYKLIMK B NPOBOISIIEM 3aMKHYTOM KOHTYpPE NPHU M3MEHEHHHM TOKa, MPOTEKAIOLIEro uepe3
JTAHHBIN KOHTYP

Bo3HUKHOBeHUH D/1C MHIYKIMK B IPOBOASAIIEM KOHTYpPE IIPU 3aMBIKaHIH WM Pa3MBIKaHUX JaHHOTO KOHTYypa
BO3HHUKHOBEHHUH TOKA B MPOBOAIIEM 3aMKHYTOM KOHTYpE IIPH W3MEHEHUH MarHUTHOTO MTOTOKA Yepe3 JaHHBIN KOHTYP
BO3HHUKHOBEHUH TOKA B MPOBOJSIIEM 3aMKHYTOM KOHTYpE NPH W3MEHEHWH MAarHUTHOTO MOTOKA Yepe3 MPOU3BOIBHYIO
MTOBEPXHOCTH, ONHPAIOIIYIOCS HA TaHHBIH KOHTYP

7. DdodexTHBHOE 3HAUCHHUE CHIIBI IEPEMEHHOTO TOKA OTIPENIEIIeTCS KaK

BEJIMYMHA TAKOTO IOCTOSHHOTO TOKa, KOTOPBIM 3a BpeMsl, paBHOE OJHOMY IEPHOLY IIEPEMEHHOTO TOKa, MPOU3BEAET
TaKyIo ke paboTy, 4TO M paccCMaTpUBAEMEbIi ITepeMEHHEIH TOK;

BEJIMYMHA TAKOTO MOCTOSIHHOTO TOKA, KOTOPBIH NMEPEHOCHTH Yepe3 MOMEepeyHOoe CEUCHNE MPOBOIHIKA TaKOH JkKe 3apsiz,
KaK ¥ [IepEeMEHHBIH TOK;

BEJIMYMHA TOH YaCTH NEPEMEHHOTO TOKa B LIETIH, SHEPTUsl KOTOPOH IIEPEXOIUT B TEIUIO, BBACISIEMOE B IIETIH;

BEJIMYMHA aMIUTUTYAbI IEPEMEHHOTO TOKA;

BCJIMYMHA aMIUIUTY bl ICPEMEHHOI'O TOKA, YMHOKCHHAs Ha\/i.

8. Uro Takoe BOJIHOBASI IOBEPXHOCTH?

IToBepXHOCTB B IPOCTPAHCTBE, A0 KOTOPOH AOIIIA BOJIHA B JaHHBIII MOMEHT BpEMEHU
I'eoMeTpruecKoe MECTO TOUEK, UCTIBITHIBAIOIINX BOSMYIIICHUE B OJJMHAKOBOH (haze
I'eomeTpHrueckoe MecTo TOUEK, BOSMYIIEHUS KOTOPHIX MaKCHUMaJbHBI

[TorpanudHas MOBEPXHOCTb, OTAEIAIOIAs BO3MYIIEHHYIO Cpey OT HEBO3MYIIECHHOI cpe/ibl
[TockocTs, NepHeHANKYISIpHAst HATPABICHUIO PACIIPOCTPAHEHHS BOJIHEI

9. CohopmynupyiiTe 3aKOH MPSIMOIMHEHHOTO PACIPOCTPAHCHHSI CBETOBBIX JTyUeit

Caet Mex 1y JTI00BIMH ABYMS TOYKAMH PACHPOCTPAHSAETCS IO PSIMOM JIMHKUH, COSANHSIONINNA TOUKH

B nr00BIX cpeiax CBETOBO# JIyY MPENCTABISCT COOOM MPSAMYIO JTHHUIO

CBeToBas BOJTHA BCErla pacpOCTPAHALSTCS MO IPSMOM JTHHUT

B onHOpoaHBIX cpeaax CBETOBOM JIy4 SBJISIETCS NPSAMOH JIMHUEH

B ontrdeckn mpo3pavyHbIX Cpeaax CBETOBOH JIyd BCEria SBISICTCS MPSIMO TMHHUEH

10. Yro HazpBaeTcs nu(pakuueii CBeTOBBIX BOTH?

Bce siBeHus, CBS3aHHBIC C OTHOAHNEM CBETOBBIMH JIYYaMH JIFOOBIX MPEIIITCTBHI

PasnojxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTh ~ SIBJICHWIl, KOTOpbIe OOYCJIOBJIEHBI BOJHOBOW IPHUPONOW CBeTa M HAONIOAAIOTCS IIPH  €ro
pacpoCTpaHEHHUH B cpefiaX ¢ Pe3KO BBIPAKCHHBIMU ONTHYECKUMH HEOTHOPOIHOCTSIMU

COBOKYITHOCTh SIBJICHHH, KOTOpBbIE OOYCIIOBJIEHBI 3aBUCHMOCTBIO MMOKa3aTess MPEJIOMIICHUS OT YacTOThl CBETOBOM
BOJIHBI

HanosxeHne KOrepeHTHBIX BOJIH APYT HA JIpyra

11. Vkaxwure HanOoJee MpaBIIbHYIO (GOpMyTUPOBKY 3akoHa Maitoca

VIHTEeHCHBHOCTh €CTECTBEHHOIO CBETa, MPOIIEIIIEro 4Yepe3 MOJApU3aTop, NP OTCYTCTBHUH IOTJIOIICHHUS CBETa
BEILIECTBOM II0JISIpH3aTOpa yMEHBIIACTCS B JBa pas3a

VIHTEeHCHBHOCTbh IOJSIPU30BAHHOIO CBETA, NPOIICIIICr0 4Yepe3 aHaIu3aTop, NpPsAMO IMPONOPLUOHANBEHO KBaJpary
KOCHHYCa yrila MeXy pa3pelieHHbIMI HallpaBJICHUSAMH HOJIIPU3aTOPa M aHAJIH3aTOpa

VIHTEeHCHBHOCTb TIOJISIPM30BAHHOIO CBETa, IPOIIEIIIET0 4Yepe3 aHaIM3aTop, pa3pelIeHHOE HalpaBieHHE KOTOPOro
MEePHEeHANKYJISIPHO BEKTOPY JIyda, paBHA HYJIIO

VHTEeHCHBHOCTh €CTECTBEHHOTO CBETa, HMPOLIEAIIET0 Yepe3 ONTHUYECKYI0 CHCTEMY MOJISIpH3aTOp-aHAIU3aTop, BCEraa
MEHBIIIe HHTCHCUBHOCTH CBETA, M3 IAI0IIEr0 Ha MOJISIPH3aTOp

VIHTEHCHBHOCTD €CTECTBEHHOTO CBETa, IPOILIEAIIEro Yepe3 MNOJsIpU3aTop, MPH OTCYTCTBHU IOTJIOLICHUS CBETa
BEIIECTBOM HE U3MEHSETCS

12. CHGK’I‘paJ’IBHaH n3jry4areibHasa CIIOCOOHOCTH Teja 3TO

OHEPIrud, uljrydyacMas G,Z[I/IHI/IIIeﬁ MOBEPXHOCTHU TEJia 3a CIMHUIY BPECMCHU B €AMHUYIHOM UHTEPBAJIC JJIMH BOJIH

OHEPIud, u3jirydacMas BCEM HAIrpeThIM TCJIOM TEJia 3a CAUHUILY BpEMEHU B €IUHUYHOM UHTEPBAJIC NJIMH BOJIH

TNOoJIHasA SHEPrusl, usjlydaceMass BCEM HAIrpCTbIM TEJIOM BO BCEM CIIEKTPAJIbHOM JAWAIIA30HC AJIMH BOJIH 34 C€AWHHUIY
BpEMCHHN

OHEPIud, n3jryqyacMas CJII/IHI/ILICI\/’I TIOBEPXHOCTH TEJIa 3a CIMHUIY BPEMCHH BO BCEM MHTEPBAJIC TJIMH BOJIH

OHEPIud, n3jryqyacMas CJII/IHI/ILICI\/’I TIOBEPXHOCTH TEJIa 3a CAUHUIY BPEMCHHU B OIITUYCCKOM AHAIIa30HE JJINH BOJIH

13. Kaxkoe 13 npuBeICHHBIX YTBEPXKICHNH ABISIETCS BEPHBIM B Teopun bopa?

PaSpeHIeHHI)IMI/I Op6I/ITaMI/I JJIA DJICKTPOHOB ABJIAIOTCA TaKWUE, I KOTOPBIX MOMCHT HMITYJIbCa DJICKTPOHOB KPAaTCH
ECJIIOMY YUCTY BEJINYUH

OHeprus 3IeKTpoHa Ha OpOUTe U €€ PagruyC MOTYT OBITh IPONU3BOIBHBIMU

Panmyc opOHUTEI 31€KTPOHA C TEUEHHEM BPEMEHH YBEIINIUBACTCS

[Ipu ABIKEHUH HIIEKTPOHOB IO OPOUTE MPOUCXOTUT HENPEPHIBHON M3ITydeHHE YHEPTUU

Pannyc opOUTHI DJIEKTPOHA C TEUCHHUEM BPEMEHH YMEHBIIIAETCS




14. Yto BBIpaKaIOT COOTHOIICHUS HEOTPEIEIEHHOCTEH B KBAHTOBOH MeXaHUKe?

a) CoOTHOIIEHHS MEXIY W3MEPECHHBIMY TOYHBIMH 3HAYCHUSMH KOOPIAUHATHI M UMITYJIEC MHKPOYACTHITHI

b) OrcyrcrBue orpanmyeHmil Tt OMHOBPEMEHHOTO U3MEPEHHUS KOOPANHATHI M HMITYJIbCa MUKPOYACTHIIBI

c) KopmyckynspHbie CBOCTBa BEIIECTBA

d) BoJHOBBIE CBOWCTBA MHUKPOYACTHII

e) CoOTHOIIEHHUS MEXIY CPEIHUMH KBAJPATHICCKUMH OTKJIOHCHUSAMHU TIPH OJHOBPEMECHHOM HM3MEPEHHH KOOPIMHATHI U
HUMITYJIbCa YaCTHIIBI

OIIK-1.3. Ilpumenser OOyyaronuiicst 3Haer:

€CTECTBEHHOHAYYHBIE METOJIBI METOJIbl TEOPETHYECKOTO M IKCIEPHUMEHTAIBHOTO UCCIIEN0BaHMs (PU3NYECKUX OOBEKTOB,
TEOPETHYECKOTO U MPOLIECCOB W SBJIEHUI, METOAMKY NPOBEICHUsI U 00pabOTKH pe3ybTaToB (hPU3UUECKOTO
9KCIIEPUMEHTAIBHOTO JKCIIepUMEHTa

HCCIIeN0BaHNUs OOBEKTOB,
MIPOLIECCOB, SIBICHUH, IPOBOANUT
3KCIIEPUMEHTBHI 110 3aJJaHHOU
METOJUKE U aHAU3UPYET
PE3YNBTATHI

2.1.3. llpumMepsI TecTOBBIX 3aJaHuii. 1 cemecTp

1. MrHOBEeHHOE YCKOPECHHE MAaTepUabHON TOUKH onpeneseTcs GpopMyoi
. V(t+AL) -V v(t+At)-v . V(t+AL)+V
B a=lim MEFADVO o VEEA) V) v Atz+ (t)

At—0 At At At—0

2y a=lim rt+At)—r(t)

At—0

£
5)a=

2. Kakas gopmyna BeIpaxkaeT pabOTy MpH ABIDKCHUH MaTEpPHAIbHOIN TOYKH IO MPOU3BOJIBHON TPACKTOPHUHU W3 MOJOXKCHUSA 1 B
noJioxkeHue 2?7

2 2
) A =[F-0 2 A, —F.(7,-v) 3) A.=[F-0r 4) A,=F o, 5 A,~Fs, 0050
1 1

3. MOMEHT MHEPITHH MTPOU3BOJILHOIO TeJia OTHOCHTEILHO HEMOIBIXKHOM OCH BpAIICHUs onpeessiercs GopMysioi

N N
DI=dmr 2)I=mr* 3) J=mr 4) 3 =3, +ma? 5J3=>mr?
i-1 =1

4. Yxaxwure GopMyIy sl MOMEHTA HHEPIIMH TOHKOTO OJHOPOIHOTO CTEPXKHS Macchl m M AJMHBEI | oTHOCHTENTHHO
HETIOJIBI)KHOHM OCH BpAILCHHUS, TPOXOSIIECH Yepe3 CepeiHy CTEPKHS.

1 1 1 1 2
J="ml’ J="ml’ J="ml’ J=—ml’ J="ml?
2 2 2) 3 3 4 4) 12 5 5

5. Vkaxwure dpopmyry mist KI1/] TeruroBoi MammimHel

1) = Tl;Tz 2) n= :nojefm 3) = % 4) = Ql(;Qz 5) 5= 5 ?1Q
1 sampa 2 | 1 — {2

6. Yxaxure Gpopmyiy Juist pactupeneneaus borbsimana.

E +U
1) n=n, exp(—ER"_;'_”j 2) n=n,exp —% 3) n=n, exp(— E\_I{j 4) n=n, exp(—%j 5) n=n, exp(— ;_)

2.1.4. TlpuMepsbI TeCTOBBIX 3aJaHMIi. 2ceMecTp

1. Breibepute dopMyny A HaNpsDKEHHOCTH BJIEKTPHUUYECKOTO MMOJS, CO34aBaeMOT0 PABHOMEPHO 3apsDKEHHOW IUIOCKOCTBIO B

BaKyyMme.
DE-2 2E-__ 3e-_9_ 4)E=4qs 5) E--_

2
& 2¢,d 4dre,r g, 2¢,

2. 3akoH buo - CaBapa — Jlamaca IMeeT BHT

1)§=ﬁQr><v Z)dézﬁlrtdl 3)§=&Qer 4)dé:ﬁld|3xf 5)E:,uoll

4 r? dr 4 r? Az 7 r?

N

3. Kakas u3 (opmyn NOpaBUIBHO OTPAXKACT CBSI3b MEXKIAY HANPSIKEHHOCTHIO O3JICKTPUYECKOTO MO M IOTCHIIHAIOM
AJIEKTPUYECKOTO TOJISI?




D) g0, =[EO7 2 ot ) g —E-0) ) p-dnE 5 9=

4, 3axkon AMriepa B 00ILIEM BHJIE UMEET BUJL

1)dF=1dIxB 2)dF=11xdB 3) F=11xB 4)F=I1-B 5 F=11Bcosa
5. Kakoe u3 mepedyncieHHbIX ypaBHEHHI BXOAUT B CHCTEMY ypaBHeHH MakcBesa?

1) iﬁ-d§=q 2) iﬁ.o@:o 3) iE»dI-:O 4) H:#E—J 5) @:!E.dg

0

2
6. Ecmn w, = 1 R , TO opMyia Juisl 3aTyXaloluX KoyieOaHWH B CHJIBI TOKa B KOJICOATEIHHOM KOHTYypE

1
— U = |— -
"TJic  “Vilc ar
HUMECT BU]
=1, exp[—z—'T_thos(a)otJra) 2) 1=1, exp(—z—Ff_tjcos(a)Ha) 3) 1 =1, cos(mt+a)

4) 1 =1,c08(wt+a) 5) 1 =1,cos(et)
7. Ilepuop 3aTyxaromux KoneOaHuil B KojaeOaTeIbHOM KOHTYPE PaBeH

1 1 1 1
1 R 1 R 1 R 1 R)2 L ReY
) T=21 —+2 | o) To2d =B gy 1o2d S N pyTo2d LR gL
) ”(LC 4sz ) ”[Lc 4sz ) ’{Lc 4|_2] ) E(LC 4L2] )T ZE[LC+4L2]

8. VIHTGHCHBHOCTb IPU HATOXKCHHH IBYX Kocepenmublx BOMH paBHa (0 [ pasHOCTb (a3; l,, |, MHTEHCHUBHOCTH BOJH B

otaensHocTH, |, # 1,):

Di=1,+1, 2)I=l+1,+2l,1,c056 3) I:\/If+|22+2|1|200354) I=\/If+|§—2|1|20055 5) I =/I12+1?

9. Ha nudpakumoHHYI0 penieTky ¢ mepuoaoM d majaet cBET ONpeleleHHOH JUIMHEI BOJHBI. Kakoit u3 GopMyn COOTBETCTBYET
MaKCHMYM II€pPBOTO Hopsaka?

. A
1) sm¢)=E 2) Sin(/):%S) sin¢:%4) singo:%S) sin(p:zd—}L

| i 1
10. Ecnim " Min g ' max- MpHUMAaJbHAS U MaKCUMaIbHAsS HHTEHCUBHOCTH YaCTHUYHO MOJIAPU30BaHHOI'0 CBCTA, MPOIYCKAEMOI'O

aHAJIM3aTOPOM, TO CTETIEHb MOJIIPHU3ALIH CBETa OTpeeNnsieTcs 1o hopmyiie
| | | — | | I

P= Imax + Imin — _max — "min p = —max min — min P= min

1) Imax_ Imin 2) Ima><+ Imin 3) Imax 4) Imax+ Imin 5)

11. Tlpu maieHuu CBETOBOTO JIy4a, PacpOCTPAHSIONIETroCs B TIEPBOH cpejie Ha TPaHHUIly pasJiena MepBoi U BTOPOIl cpebl C
MOKa3aTeJsIMU NPEIOMIICHUS. U N, , N, >N, YroJl IIOJHOTO BHYTPEHHETO OTPAXKEHHUS o YIOBIETBOPSIET YCIOBUIO

1) Sina:& 2) sinazzn—2 3) tgazzi 4) tgazn—2 5) s =L
n2 nl n2 nl n2

2.2 TunoBble 3a]aHUA JIA OLIEHKH YMeHMI B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

[TpoBepsiembIi 00pa3zoBaTEIBHBINPE3YIbTAT:

Kon n HaumeHnoBaHue O0pazoBaTesbHBIA pe3yIbTaT
HMHAMKATOpa JOCTHXKEHUS
KOMIIETEHIIMU

OIIK-1.2. IIpumensier ocHoBHBIe | OOyd4aromuiics ymeer:

MOHATUS U 3aKOHBI UCIIONIb30BAaTh OCHOBHBIE HOHSTHUS M 3aKOHBI (DU3UKH JUTS PELICHHS PEAMETHO-TIPOQHIBHBIX
€CTECTBEHHBIX HAYK JUIS 3amadq

peIeHus IPEeIMETHO-
MpOo(MIBHBIX 33129

2.2.1 Ilpumepsl 3aga4. 1 cemecTp

1. MoOTOUMKIHCT 3a MEpBbIe 5 MHUH Mpoexai 3 KM, 3a mocienyrompe 8 MuH — 9,6 kM U 3a mocieanue 6 MuH — 5.4 KM.
OrnpenenuTb CKOPOCTh JABHXKEHUSI MOTOLIMKIIMCTA Ha Ka)I0M U3 TPEX YYaCTKOB NYTH; CPEAHIOI0 CKOPOCTh 3a BCE BPEMSI




10.

11.

10.

11.

12.

13.

14.

JIBIDKCHUSL.

JIBa moe3na WayT HaBCTpedy APYT IPYTy CO CKOPOCTAMHU Vi = 36 kM/4 u v, = 54 km/4. [laccaxkup B mepBoM moe3e
3aMedvaeT, 9TO BTOPOH IMoe31 MPOXOIUT MUMO Hero B TeueHue BpemeHn t = 6 c¢. KakoBa mmHa BToporo moesga?

TouKa JBHKETCS IO OKPYKHOCTH pagmycoM 20 CM ¢ IOCTOSHHBIM TAHTCHIHANBHEIM yeKopeHneM 5 m/c?. Uepes kakoe
BpeMs I0CJIe Hadala ABIKCHHS HOPMAJIbHOE YCKOPEHHE TOYKH OyIeT paBHO TaHT€HIHAIEHOMY?

Ha maxmonHO#M TUTOCKOCTH [IMHON 13 M M BBICOTON 5 M JIEXHT rpy3 Maccoil 26 kr. Koaddumuent tperns pasen 0,5.
Kakyro cuity Hajgo NPUIIOKUTH K TPY3y BJIOJb 3TOW IUIOCKOCTH, YTOOBI BTAIUTh Tpy3? UTOOBI cramurthk rpy3 ¢ 3TOH
IUIOCKOCTH?

IToe3n maccoit 500 T nBMKETCS paBHO3aMEAJIEHHO NIPH TOPMOXKEHUH, IPH 3TOM €r0 CKOPOCTh YMEHBIIIAeTCs B TeueHue 1
MuH OT 40 10 28 km/4. HaliTi cuity TOpMOIKEHHUS.

Teno cKoONb3UT MO HAKJIOHHOM IUIOCKOCTH COCTaBJIAIOLIEH C FOPU30HTOM YIOJ 45°. [poiigs paccrosiaue 36,4 cM Teno
nproOpereT ckopocTh 2 M/c. UeMy paBeH K03(D(OUITUEHT TPEHHS Tella O TIOCKOCTH?

Opynwre, KecTKO 3aKperIeHHOE Ha JKEJIe3HOJOPOXHOH Imardopme, MPOU3BOAUT BBICTPEN BAOJb IOJOTHA KEJIE3HOU

noporu nof yriom o = 30° k nuHuK Topu3oHTa. ONPENENTUTh CKOPOCTh Uy OTKATa MIIaT(OPMBI, ECIIH CHAPST BHUIETAET
co ckopocThio Uy = 480 M/c. Macca mmaTdopMsl ¢ opyIueM 1 CHapsimaMu m; = 18 T, macca cHapsiiga m; = 60 Kr.

[Map maccoit m; = 3 KT ABHXKETCS CO CKOPOCTHIO Vi = 2 M/C U CTAJIKHBAETCS C IMOKOSAIIMMCS IIIapOM Maccoii m, = 5 Kr.
Kakas pabora Oymer coBepmieHa mpu aedopmanuu ImapoB? Ymap CUNTaTh aOCOTIOTHO HEYNPYTHM, IIPSMBIM,
LEHTPAJIbHBIM.

CrepiXeHb BpalIaeTcsi BOKPYT OCH, IPOXOJSIICH depe3 ero CepeluHy, COTJIaCHO YPaBHEHHIO (@ = At+Bt, rie A =2
pan/c, B = 0,2 pax/c’. Onpeenuts Bpamarommii MOMEHT M, IefiCTBYIOMMII Ha CTEpIKeHb depes BpeMs t = 2 ¢ mocie
Hayaya BpalleHUs, €CITM MOMEHT nHepiun crepxus J = 0,048 KO-M°.

Ha kparo miatdhopMbl B BHIE TUCKA, BPAIIAKOMIEHCS [0 HHEPLHH BOKPYT BEPTHKAIBHOMN OCH C YaCTOTOM Ny = 8 MHH ',
CTOHT 4eoBeK Maccoii m; = 70 kr. Korga uenoBek neperesn B HEHTP MIaTGOPMBI, OHa CTalla BPAIaThCsl C 9aCTOTOH N
=10 muH . Omnpenenuts Maccy m, riatrGopmbl. MOMEHT MHEPLMH YeJOBEKa PAaCCYMTHIBATh KaK Uil MaTepUasibHOM
TOYKH.

Touka coBepiIaeT rapMOHUYECKHE Koebanust X = A Sinwt, rme A =5 cm, ® = 2 ¢’ B MomenT BpEMEHH, KOIla TOUKa
obnanana nmoteHnuanbHoU >Hepruei 0,7 Mk, Ha Hee AeiicTBoBana Bo3Bpamjatomias cwia B 5 MH. Haiitu 3TOT MOMeEHT
BpPEMEHHU.

2.2.2 Ilpumepsl 3a1a4. 2 ceMecTp

2
[Inomaap maacTUHBI CAOASHOrO KOHAEHcaTtopa 36 cM®, TommuHa cios audiekTpuka 0,14 cMm. BelaucauTh eMKOCTb,

3apsi] ¥ SHEPTUI0 KOH/IEHCATOPA, €CJIM Pa3HOCTh MOTEHINANIOB Ha ero ookiaakax 300 B, €0 = 2,1
JIBa OIMHAaKOBO 3apsKEHHBIX IIapHUKa IMOABEUIEHbl B OJHON TOYKE Ha HUTSIX OJWHAKOBON JuuHbL [lpu 3TOM HUTH

pasonutucs Ha yrou o. [llapuku norpyxaroTt B Macio. KakoBa IJIOTHOCTE P Macia, €CJId yrojl pacX0oXKIeHHU HUTEH MpU
NOTPY/KEHHH B MAclo OcTaetcs Hem3MeHHbM? [II0THOCTH MaTepuanma mapukoB p = 7,5-10° kr/m®, musnmexrpudeckas

MIPOHHUIIAEMOCTh Macia € = 2,2.

UeTsbIpe JamIbl, pacCUnTaHHble Ha HampspkeHue 3 B u cumy toka 0,3 A, Hago MOAKIIOUUTE TapajiebHO U MUTATh OT
HCTOYHHKA HanpspkeHus 5,4 B. Pesucrop kakoro ConpoTHBIEHHS HA/I0 BKJIIOYUTD MOCIEI0BATEIBHO JaMIiam?
Awmmnepmetp umeet compotusierue 0,02 Om. Ero mkama paccumrana Ha 1,2 A. IIIyHT Kakoro COmpOTHUBICHUS HAIO0
IIOCTaBUTh K aMIIEpMETPY, YTOOBI MOXKHO OBIJIO U3MEPSATH TOKU CHIIOH 10 6 A?

OpnHopoHOe MarHuTHOE nosie ¢ uHAyknueit 200 T feficTByeT Ha MOMEIIEHHBIH B HEr0 MPOBOIHUK AIHHOHN 50 cM ¢
cwoii 0,7 MH. Onpenenure ciiy TOKa B IPOBOJHUKE, €CIIH YTOJ MEXIy HANPABJICHUEM TOKA M HHAYKIIUCH MarHUTHOTO
0JIs1 paBeH 45°,

KBagpaTHast paMka ToMelieHa B OJHOPOJHOE MarHUTHOE Imoiie. Hopmanmh K IUIOCKOCTH PaMKH COCTaBISET C
HampasieHueM MarauTHoro moms yron 60°. Cropona pamkn 19 cm. OnpenennTe HHAYKIMIO MATHATHOTO TIOJIS, €CIIH
H3BECTHO, 4TO cpenHee 3HaueHue DJ1C MHAYKIMU, BO3HUKAIOUIEH B paMKe Npu BhIKItoueHuu noig B Teuenue 0,01 c,
paBHo 50 MB.

MarHuTHBIM TOTOK, NMPOHU3BIBAIOUINNA 3aMKHYTHIH MPOBOJIOYHBIN KOHTYp ¢ compotuBieHuem 0,5 Om, paBHOMEpHO
yBemuumwics ¢ 0,2 MB6 mo 7 mB6. Kakoit 3apsin npomien 3a 3To BpeMsi 4epe3 IMoIepeuHoe CeYeHHe IPOBOIHHUKA MPU
paBHOMEpPHOM M3MeHeHHnH moToka. Cuna Toka, 31C — mOCTOSIHHEI.

Karymka c xene3HsiM cepfieduHukoM ceueHuem 20 cM? umeer HHIYKTUBHOCTh 2-10? I'n. Kakosa JOJDKHA OBITH CHiIa
TOKa, 4TOGBI MHAYKIS MOJIS B cepaeunuke 6bima 10 T, uncino BuTKoB paBHo 10002

Paccrosane L ot meneit 1o skpana B ombiTe FOHra paBHo 1 M. OmnpeneiuTh paccTOSHUE MEXIY IIECNsIMH, €clid Ha

otpeske umHoH | = 1 cm yknagpiBaercst N = 10 TeMHBIX MHTEP(EPEHIMOHHBIX TI0N10C. [[uHa BomHBI A = 0,7 MKM.

Ha mrenky u3 rimnepuda tomuuHoi 0,3 MkM manaet Oenbrii cBeT. Kaknm OyzeT Ka3aTbes HBET IUIEHKH B OTPaKEHHOM
CBeTe, €CII yroJl aieHus xyden 45°7

Kakyto pa3HOCTB JJTMH BOJH MOKET pa3pelnTs AU(PAKIMOHHAS PEHIeTKa MUPUHON 2 CM B IEpHOJOM 5 MKM B 007aCTH
KpacHbIX Jy4ueii (A = 0,7 MKM) B CIEKTPE BTOPOTO MOpsiaKa?

EcTtecTBeHHBIH CBeT MagaeT Ha MOBEPXHOCTh IUAJIGKTPUKA TMOJ YIJIOM TMOJHOW mosipu3anuu. KoaddumueHt
nporryckanus ceeta paseH 0,915, Haiitu cTeneHps mosspu3aiiuy NpeioMISeHHOTO JTy4a.

EcTecTBeHHBIN CBET MPOXOANT Yepe3 ABa MOIIPH3ATOPa, Yol MEKAY TTIaBHBIMH IUTOCKOCTSIMH KOTOPHIX paBeH 45°. Bo
CKOJIBKO DPa3 YMEHBIIUTCS WHTEHCUBHOCTb CBETAa IIOCIE MPOXOXKIEHHA O3TOW cuctemsl? CuHuTaTh, UYTO KaXKJbIH
MOJISIPU3aTOp OTpaxaeT U noryomaet 10% nagaromero Ha HUX CBETa.

Katox BakyymHOro (orosmemeHnTta ocemaercs cBeToM ¢ jiauHON BoiHBI 0,405 MkM. POTOTOK mpekparaercs npu
3ajiep>KuBaroniell pasHocty noreHnuanos 1,2 B. Haiiti paboTy BbIXoa JISKTPOHOB M3 KaToJa.




OIIK-1.3. ITpumensier | OOyyaromuics ymeer:
€CTECTBEHHOHAy4YHbIE  METOABI | IPUMEHSITh  METOJAbl ~ TEOPETUYECKOr0 M OKCIEPUMEHTAJIbHOIO  HCCICIOBaHMS

TEOPETHIECKOTO U | U3NIECKUXOOBEKTOB, TPOIECCOB M SIBICHUH, MPOBOANTH (DH3MUECKUE SKCIICPUMEHTHI 110
9KCTIEPUMEHTAIBHOTO 3a7aHHOI METOIMKEN 00pabaThIBATE X PE3YNIBTATHI
HCCIICI0OBaHUS 00BEKTOB,

MIPOLIECCOB, SIBJICHUM, MPOBOJIUT
SKCIIEPUMEHTHl 10  33JaHHON
METOIUKE H aHAU3UPYET
pe3ynbTaThl

a)

c)
d)

e)

a)
b)
c)
d)
€)

a)

2.2.31Ipumeps! TecTOBBIX3aaHMii. 1 cemecTp

1. Tlemexox mpomien MOJOBHUHY OKPYXKHOCTH pamumycoM 1,5 kM 3a 0,5 gaca. Ilpum 3TOM MOAYyIs CpemHETO BEKTOpa
CKOPOCTH TICIIEX0/1a PaBeH

3,0 xM/a

4,0 xm/9

5,0 kM/a

6,0 km/g

7,0 km/g

2. Heb6onpmioe Teno (MarepuaibHy0 TOYKY) Opocunu mox yriaom 30° K TOPU30HTY € HAYalIbHOU CKOpocThio 20 M/C
Uepes kakoe BpeMs TeN0 JOCTUTHET BbIciier Touku? [Ipunsats g=10 M/c?

01lc

02¢c

05¢

lc

2¢

3. HpI/I BKJIIIOUCHHH DJICKTPOABUTATCIIA €r0 POTOP HAYMHACT BPAIATLCA PABHOYCKOPCHHO C YIJIOBBIM YCKOPCHUCM

20 06/c? . CkonbKo 000pOTOB cenaeT poTop yepe3 1 CeKyHIY MOCe BKIFOUCHHUS TBUTATEIIA?
10
15
20
25
30

4. Tlapmas ¢ BEICOTHI 1 M, Tpy3 Maccol 1 KT MOXKET CKaTh NPYKUHY )KECTKOCTHIO 2 -10° H/m Ha BEJIMYMHY, PABHYIO
0,1 cm

0,2 cm

2 cMm

1 cMm

0,5cm

5. Tenexka Maccoit 15 Kr IBMKETCS 10 BOTHYTOMY MOCTY €O cKopocThio 10 M/c. B HiKHElH TOYke crila HOPMalIbHOTO
JIaBJICHUS TEJISKKN Ha MOCT BJIBOE IIPEBOCXOJIUT CHITY TsDKeCTH. [Ipy 3TOM pasinyc KpUBH3HBI MOCTA PaBeH

10m

15m

20m

25™

30 m

6. Myxa maccoit 0,5 T, meTsiast CoO CKOPOCThIO 2 M/C, MMOMAaaaeT B MOABCIICHHBIHN JIMIKUI JIUCT Oymaru Maccoi 1,5 r.
Cpasy nocie CTONKHOBEHHS CKOPOCTH IBHKECHHUS JINCTA C IPHIIMIIIEH K HEMy MYXOH COCTaBIISeT

2 M/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. Hebonpmoe Teno (MaTepuadbHYI TOYKY) MacCOi 2 KT, HAXOJSIIYIOCS Ha HEKOTOPOW BBICOTE HAJ IMOBEPXHOCTHIO
3eMJIM ¥ UMCIOIIYI0 TOTCHIHAIBHYIO dHepruto paBHyo 400 /I, OTIyCTWIIH, TaK YTO Yepe3 HEKOTOPOEe BPEeMs OHO
ymajao Ha 3emiir0. UeMy paBHa CKOpOCTB 3TOTO Teja B MOMEHT MajeHus Ha 3eMiro? CONpOTHUBICHUEM BO3IyXa
npeHeopeys.

1 m/c

5 m/c




c) 10m/c
d) 20wm/c
e) 40wm/c
8. Omuoponmbiii auck pammyca 0,1 M, Karsmumiicss 0e3 MPOCKaIb3bIBAHMSA [0 TOPHU3OHTAIBHOW MMOBEPXHOCTH CO
CKOPOCTBIO 5 M/C, TToTIafiast Ha HaKJIOHHBIH YYaCTOK, TOJHIMAETCS Ha BBICOTY

a) 2,5m
b) 1M

c) 05m
d 04wm
e) 02m

9. HaiiguTe uncio creneHeii cBOOOIbI MOJIEKYJI UACATIBHOTO ra3a, €CJid BCA SHEPTHUA €10 TEIIIOBOTO ABMKECHU A
TMPUXOJAUTCA HA MTOCTYNATEIIBHOE NBMKEHUE MOJIEKYIT

a) 3
b) 4
c) 5
d) 6
e) 7
10 B JABYX OJWHAKOBBIX 6ann0Hax HaXOJUTCA KHUCJIOpPOJA MNOA OJUHAKOBBIM JaBJICHUEM p u OL[HOP‘I U TOU Xe
TeMnepaTypoﬁ T Ilocne TOT'0, KaK ra3 u3 nepBoro 6ann0Ha IMOJHOCTBIO MEepCKavain BO BTOpOﬁ GaJ'IJ'IOH u 110cCie
OTOT'0 NOBBICWJIN TEMIICPATYPY B 1,5 pasza, JaBJICHUEC BO BTOPOM 6am10He CTaJIO PABHBIM ...
a) p
b) 2p
c) 3p
d) 4p
e) 6p

2.2.2 TlpuMepsI TeCTOBBIX3a/IaHHUIA. 2 ceMecTp

KonebaTenbHbIil KOHTYp € TPEHEOPEKHMO MaJbIM CONPOTUBICHHEM HMeEET 3eKTpoeMKocTh C = 25 MK®D, HHIYKTUBHOCTb
L = 0,01 I'n. MakcumanbHas cuia Toka B KoHType 0,1 A. MakcuMalibHOe HalpsbKeHHE Ha KaTylIKe PaBHO
a) 1B

b) 2B

c) 10B
d 25B
e) 100B

IMpsmoit mpoBoxn umHO# L = 40 cM aBIKeTCs B OTHOPOJIHOM MAarHUTHOM IIOJIE CO CKOPOCTBIO ¥V = 5 M/c IepIeHANKYIISIPHO

JIMHMAM UHIYKIUH. Pa3HOCTh MOTEHIMANOB MeX Ty KOHI[aMu TipoBoaa U = 0,6 B. Unaykius B MarHuTHOTO mosist paBHa
a) 0,12Tn

b) 0,3Tn
c) 0,6Tn
d) 1Tn
e) 5Tn

PezonancHas yactora BeIHYKHaromeil rapmonndeckoit D/IC B xonmeOaTenbHOM KOHTYpE, MPH KOTOPOH aMIUTUTYIa CHIIBI
TOKa MaKCUMAIIbHA, PABHA Wpe, = 200c™!. Yemy paBHa MHyKTHBHOCTH KATYIIKH B KOJNEGATEILHOM KOHTYpE, ECIH €MKOCTh
KOHJICHCATOpa PaBHA C — 5 nxdD !

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

IToroxk BeKkTOpa JJEKTPUYECKOW HMHIYKIMH (3I€KTPHMYECKOTO CMEIIeHHs) 4depe3 CchepuyecKylo IIOBEPXHOCTS,
OXBATHIBAONLYIO TOYEUHbIC 3apsiel ( = 2 HKi, q, =3 uKn, g, =—2 K, pasen

a 1-107°5

b) 2-1075

) 3-107°%

d) 7-1075

K
JIZ

Temmneparypa abCONIOTHO YEPHOTO Teja YMEHbIIMIACH B 2 pa3a. Kak n3MeHuIach ero SHEPreTHYecKas CBETUMOCTD

a) VYeemuuwmiack B 16 pa3s

b) Veenmuwmnace B 2 paza




C) VYeemmuwmiack B 4 paza
d) VYwmensmmiace B 2 paza
€) VYmensmunace B 16 pas

Kpacnass rpanuna dortosddekra mas Hekoroporo Mertauia paBHa A = 100um. Onpenenure MHHAMAIBHOE 3HAYCHHE
sHepruu GoToHa, BhI3bIBatoIero horoaddexr. OTBer naTh B 3B.

a) 1,273B
b) 3,11-B
c) 5,353B
d) 9,21-B
e) 12,435B

dotoH paccesurcss nog yriiom @ = 60° Ha TIEpBOHAYANBFHO MOKOMBIIEMCS 3JeKTpoHe. OnpenennTs HAYaJbHYIO0 SHEPTHI0
(oToHA, ecy IUTHHA BOJIHBI PACCESTHHOTO (POTOHA OKa3axach PaBHOW KOMIITOHOBCKOM JiiHE BOMHBL.OTBET 1aTh B MaB.
a) 0,31 MaB

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

2.3 TunoBble 3aJaHUA /51 OLIEHKH HABBIKOB B KauecTBe 00pa30BaTe/IbHOI0 pe3yibTaTa

Ko u HanmeHnoBanue OO0pa30oBaTeNIbHBIN PE3yIbTaT
UHIUKATOpa JOCTUKEHUSA
KOMIICTCHIIN
OIIK-1.2. ITpumensier ocHoBHbIe | OOyd4arouuiics BiIageeT:
TTOHATHS u 3aKOHBI | HABBIKAMH IIPUMEHCHHS OCHOBHBIX TOHSATHH W 3aKOHOB KIIACCHYCCKOW M COBPEMEHHOU
€CTECTBEHHBIX HayK Ui | U3HKHIUIA peleHns IpeAMETHO-TIPOHUIBHBIX 3a1a4
penIeHus MIPEeIMETHO-

npoHUIBHBIX 33124

2.3.1 ITpumeps! 3aganuii. 1 cemectp

1. Ilpu u3MepeHuu AJUHBI Tela OBLIO MPOBEACHO OHO M3MEPEHHE C MOMOIIBI0 MIJIIMMETPOBON YUEHHUECKOH JIMHEHKH.
ITpu aToM GBUTH TTONTyYeHO 3HaueHne AauHbl |= 22,3 cm. UeMy paBHa HHCTpYMEHTAIbHAS TOTPEIIHOCTh H3MEPEHHs?

2. I1pu n3MepeHny JUIMHBI Tesa ObLIO MPOBEIEHO OHO U3MEPEHHUE C TIOMOIIBIO IITAHTeHIMPKYJIs, IKajla HOHUYCa KOTOPOTrO
umeer 10 nenenuit. Ilpu 3TOM ObLIM MOJy4eHO 3HaueHWe JIMHBL | = 22,7 mMMm. UeMy paBHa HMHCTpYMEHTaJbHas
MOTPENIHOCTb U3MEPEHUSI?

o R1 o o
3. PaI[I/IYCBI JABYX IIJIAHET OJMHAKOBOU INNIOTHOCTHU OTHOCATCS KakK R_ = 3 . Halitu oTHolIEHHE YCKOpCHUN CBO60,I[HO]"O
2

NaJACHUA U Ha TIOBEPXHOCTH ITUX IUIAHCT.
4, I[Ba MaTeMaTU4€CKUX MasATHHKa MacCaMHu My = 0,1KI'I/I m, = 0,0SKF COBCPpUIAKOT TapMOHHYCCKHUEC KoJie0aHus C

o ol
nepuogamu T; = 1c u T, = 2c. HaliTu oTHOLIEHUE IJIUH UX HUTEH =
2

5. Tlox mefictBmem MomeHTa cmiel 100 H-M, MaxoBWK, MpencTaBISIOMMNA COOOW OJHOPOMHBIA TUCK Maccod 20 Kr u
paamycom 1 M, mprHOOpETaET YIIIOBOE YCKOPEHHE PaBHOE .

6. B aByx ogmHaKOBBIX OaJTIOHAX HAXOJWTCS KUCIOPOJ IMOJ AaBlieHHeM 3 atM 1 5 atM. CHadvana 06a 6aluioHa COeTUHIIN
MEXIy COOOH W BBIDOBHSJIM JaBJICHHE B HUX NPH IOCTOSHHOHN Temmeparype T, a 3aTeM TeMIlepaTypy MeUICHHO
YMCHBIIIIH B 2 pa3a, o0miee AaBlIeHHe B Oa/IOHAX CTallo PaBHBIM ___.

7. JBa mpyxuHHBIX MasTHHKa Maccamu my = 0,01kr u m, = 0,02Kr coBepIIalOT TapMOHHYECKHE KOJICOAHUSI C
k1
k'
8. TIpyKHHHBIA C MAacCoil M U JKECTKOCTHIO MPY)HUHBI K coBepiraet kosebanus ¢ nmepuogom T . Uemy OyzeT paBeH mepuos

nepuonamu T; = 1c u T, = 2c. HaiiTi oTHOIIEHHE KO PUIIMEHTOB )KECTKOCTH UX NPYXHUH

KoJieOaHHH, eClTM Maccy yMEHBIINTH B 4 paza?

2.3.2 Ilpumepsl 3agaHmii. 2 cemecTp

1. Ha yyacTke HEOTHOPOIHOH Iienu, coaepkamiei conpotusieHus Ry = 3 Om, R, = 9 Om u ucrounuk ¢ DJIC € = 6 B,
BHYTpEHHEE CONPOTHUBJICHUE KOTOpPOTO peHeOPEeIKUMO Majo, TeYyeT TOK I=14




Rl 13
|
ey

R2 B
—

A
p—

[Ipu 3TOM pa3HOCTH MOTEHIMAIOB MEXK /1y TOUKaMu A u B paBHa

2. barapes 3amkHyTa Ha peoctaT. [Ipm yBenTMUEHHMH CONPOTHBIECHUS peoctaTa B 4 pa3a HamnpsDKCHHE Ha HEM
yBenuuuBaercs ¢ 2 B 1o 4 B. IIpu atom 3/IC Gatapeu paBHa ___ .

3. ToueuHblil 3apsi q cO3MaeT B OKPYXAIOLIEM IPOCTPAHCTBE 3JIEKTPOCTATHYECKOE II0JIe, MOJYJb HaNpsHKEHHOCTH
KOTOPOTO 3aBHCHUT OT PACCTOSIHUS 7110 3apsija I10 3aKOHy E = %E UYeMy paBHa pasHOCTb NIOTEHLUATIOB @, — Pp MEKIY
ToukaMi A ¥ BHaXOIAMMMUCS OT 3apsAa Ha PaCCTOSHUAX 1y = 1MH g = 2ZMCOOTBETCTBEHHO?

4. Tlo ToHKOMY ITPOBOIY TeueT TOK /. MHIyKIMsa MarHUTHOTO TIOJIS B IEHTPE TIOIYKOJbIIa paguycoM R paBHa

I
o

5. DnektpoH 3apsjoM —e, 00iagas KHHETHYECKOH JHeprueil, paBHOW Ej , ABHKETCS MO OKPYXHOCTH B OJHOPOIHOM
MarHuTHOM I0JIe ¢ HHAYKIUel B. Paguyc okpyKHOCTH IIpU 3TOM paBeH /

6. KonebarenbHblit kKOHTYp uMeeT eMKOcTh | MK® u nHaykTuBHOCTH 100 MKI'H. KakoMy yclIOBHIO TOJKHO YAOBJIETBOPSITH
COTIPOTHUBIJIEHHE KOHTYPA, YTOOBI B HEM MOTIJIH MPOUCXOIUTH 3aTyXaroIlie rapMOHUYEeCKHe KoyleOaHus?

7. Conenoun mmHOW [ = 1M, auaMeTp KOTOPOro May MO cpaBHeHHIO ¢ ero miuuHO#M, mMeeT N = 1000 BuTKOB.
HanpspkeHHOCTh MarHUTHOTO TOJIsI BHYTPH COJICHOMA, €CIIH TI0 HEMY IPOXOIUT ToK [ = 2 A, paBHa

8. PaccrosHMe MeXIy COCETHHMMH MaKCHMyMaMH IpH JUIMHE CBETOBOHM BOJHEI, paBHOH A, B ombite FOHra paBHo 0.1 MM.
UYemy OyneT paBHO pacCTOSHUE MEX/Ly BTOPBIM M YETBEPTHIM MaKCHMYMOM IIPH AJIHHE BOJHBI 247

9. B ombiTe IOHra paccrosHue Mexay MmeIsIMU 1 MM, pacCTOSHHE OT MCTOYHHMKOB JI0 3KpaHa 3 M, IIMPHHA MOJOC Ha
skpane 1,5 mm. HaiiTu 1imuHy CBEeTOBOMH BOJIHEI.

10. Yemy paBHa IOCTOSIHHAS TUPPAKIIUOHHON peréTKH, eciu Ha 1 MM e€ amuHbl coaepkutcs 200 mrpuxos?

11. Temneparypa aGcomoTHO YEPHOTO Tella yMEHbIIIIACh B 2 pa3a. Kak n3MeHnnach ero sHepreTuieckasi CBETUMOCTB?

12. Dueprus (OTOHA, COOTBETCTBYIOMAs KpacHOU rpamuue potodddekra, nua kamus pasHa 7,2 - 107 k. Onpenenure
MaKCHMaJIbHYI0 KHHETHYECKYIO DHEPTHI0 ()OTOAIEKTPOHOB, €CJIM HA METaJUl IafaeT CBET, SHEPTrHsi (OTOHOB KOTOPOTO
pasna 10718 .

OIIK-1.3. IIpumenser | O6yuaronuiics BiIageeT:

€CTECTBEHHOHAYYHbIE  METOJABbI | HaBBIKAMM NPUMEHEHHs METOAOB TEOPETHYECKOTO U SKCIEPUMEHTAJIHHOTO HCCIICAOBaHUA
TEOPETHYECKOTO n | ¢usnuecknx OOBEKTOB, MPOIECCOB M SBICHWI, HABBIKAMH NPOBEACHHUS (QH3HIECKUX
9KCTIEPUMEHTAIBHOTO 9KCIIEPUMEHTOB 10 3a/IaHHOHW METOJMKeN 00padaThIBaTh UX PE3YIIbTATHI

HCCIeOBaHMS 00BEKTOB,

MIPOIIECCOB, SIBIICHUH, MIPOBOIUT
9KCHEPUMEHTHl TI0  33aJaHHOI
METOJIIKE u aHAIU3UPYeET
pe3yIbTATHI

2.3.3 Ilpumepsl 3aganmii. 1 cemectp

ITpu u3MepeHHMu UIMHBI Tella OBUTM OINpEEJIeHBbl Cly4aiHas IOrperHocTb AX,, = 4MM U NpUOOpHas TOTPELIHOCTD
Ax,,, = 3 Mm. HUeMy 1IpH 5TOM paBHa MOJYUIMPUHA TOBEPUTENBHOIO BEPOATHOCTH HHTEPBANa?
IIpu m3MepeHun auaMeTpa Mmapuka ObIIO HpoBeneHO 3 m3MepeHus. [Ipu 3ToM ObUTH TONydYeHB! 3 3HAYCHUS AJIMHBI
d; = 0,9mm, dy = 1,1Mm u d3 = 1,0mMm. Uemy npuOIM3UTENILHO paBHA CPEIHSS KBaApaTHUHAas OLIMOKa U3MepeHuit?
IIpu m3MepeHun JIMHBI IpeaMeTa ObUIO MpoBeneHO 5 m3MepeHuil. IIpu 3ToM ObUTH TONMydYeHB! 3 3HAYCHMS IJTUHBI
l; =8,1mm, [, = 8,0mm, I3 = 8,0 MM, [, = 8,0mM u l; = 7,9vMm. UeMy npuOIH3UTENLHO PaBHA CPEIHSS KBaIpaTHIHAS
omnoKa U3MEepeHni?
Bo cKoibKO pa3 M3MEHHTCSI YCKOPEHHE CBOOOIHOTO MaJeHuUs, €CIHM YAAIUTHCS OT OBEPXHOCTH 3€MIIM Ha pacCTOsSHHE,
paBHOe paauycy 3emiuu?
[leprox MaTemMaTHYECKOTO MasiTHUKA Ha MOBEPXHOCTH 3eMiin paBeH 4 c¢. KakuM OyneT nepros 3Toro MasiTHUKA, €CITN
€ro NOMECTHTH B TU(T, KOTOPBIH JBIKETCS BHU3 ¢ yckopenuem 0,84 g?
OpHopomHBI AUCK Macchl m = 1 kru pagumyca R = 1 MKaTUTCSI MO TOPU3OHTAIHHOW MOBEPXHOCTU CO CKOPOCTHIO
V = 1 m/cOe3 mpockanb3biBanus. HallAnTe KAHETUYECKYIO SHEPTHIO 3TOTO JMCKA.
[Hapuk nuameTpoM d, ABMXKETCS B JKHJIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO U, IIPU 3TOM Ha HETro JeicTByeT cuia

BA3KOT'O TPCHUA F. qCMy 6yﬂCT paBHaA 3Ta CUJa, €CJIU ITOT KE IIapUK 6y,HCT JABHUIaTbCA B XKXUAKOCTH C BA3KOCTBIO 27’] (¢10)

v
CKOPOCTBIO 5?

H
I'py3uk maccel m = 1krcoBepiiaeT COOCTBEHHbIE 3aTyXarol[ie KoeOaHus Ha NPYKHHKE KECTKOCTH K = 2 —T10 3aKOHY
M




2.

10.

11.

12.

x(t) = Aexp(—pt) cos (wt + %) , rne A=0,01m, B =0,1c!, w = 2c!. Haiitu norapudpmuueckuii JeKpeMeHT

3aTyXaHHUs.

2.3.4 TIpumeps! 3agaHuii. 2 cemecTp

K smextpudeckoil cxeme, COCTOSIIEH W3 [BYX pPE3UCTOPOB M HCTOYHHKA TOKA, IMOIKIIOYEHBI IBA MICATBHBIX
BOJIBTMETpA.

IToxazanus nepsoro BonbeT™MeTpa V5 pasHo 20 B. Uto mokassiBaeT BTOpoit BonbT™eTp V,?

Uemy paBHO CONpOTHBICHHE IienH, ec Ry = 10m, R, = 30Mm, R, = 10M? — R, R,

MaseHbpKUil IapuK UMEeT 3apsAl § U CO3/aeT B TOUKe, HaXOJAIIEHCs Ha PACCTOSHUM 70T 3apsAia, 3JIEKTPOCTaTHUECKOe
0JIe HaNPsDKEHHOCTHIO, paBHOM 1o Moay:mro E. Illapuk HONOTHUTENBHO 3apsSAMIM U €ro 3apsj cTal paBeH 2q. Uemy
cTaJjla paBHa HaNPSKEHHOCTh 3JIEKTPOCTATHYECKOT0 MO 3TOTO IIapuKa B TOUKE HA PACCTOSHUU 270T Hero?

Nmeercs kaTynika, JIMHa KOTOPOM BO MHOro pa3 MeHblue ee paauyca R. Kartymka comgepkut N BUTKOB, 1O HeEH
MIPOTEKaeT TOK, CHJIOH /[, IpW 3TOM MarHWTHas WHAYKIWS B IIEHTpE TaKOW KaTymku paBHa B,. Uemy Oyzer paBHa
MarHuTHas WHAYKIHS B IEHTPE KAaTYyIIKH, €CIN YBEJINUNTh KOJINIECTBO BUTKOB B HEH B 2 pasa, a TOK, MPOTEKAIOIINIT B
HEW YMEHBLIUTH B 2 pa3za?

3apsiKeHHasl YaCTHLA ABIXKETCS B OAHOPOJHOM MAarHUTHOM IIOJIE€ MO OKPY)KHOCTH, paauyca R. B HekoTOpbIii MOMEHT
BpEMEHU HHAYKIIMIO MarHUTHOTO MOJis yMEHbIIUAU B 3 paza. KakoB cran pagumyc OKpYyXKHOCTH, MO KOTOpPOW craja
JIIBUTAThLCS YacTHUIa?

Kone6aTenbHbI KOHTYp MMeeT 100pOTHOCTh, paBHyio 10%. Ha ckoJbKO NpPOLEHTOB MPHOIM3UTENBHO YMEHbIIAETCS
9HEprus BBIHYKJCHHBIX KoJeOaHHH B TAKOM KOHTYpe 3a nepuon?

v
JIBa sJexTpoHa BpalamTcs B OJHOPOJHOM MarHUTHOM ToJie. Eclii UX CKOpOCTH OTHOCATCS Kak v—l = 2, TO OTHOUICHUE
2

R
UX paAuyCOB BPALLCHUS R—l paBHO
2

Kak m3MeHHTCS paccTOsHME MEXIy HHTep(EpeHLIHOHHBIMH IoJocaMH B omblTe FOHra, eciim pacCTOsSHHE MEXIy
SKpaHaMH YBEJIUUYUTH B 2 pa3a?

B onbite FOnra nnuna Bosiusl uaMenunach ¢ 600 um Ha 400 HM. Kak n3MeHunach MUpHUHA [I0JIOC HA SKpaHe?

IMepuon mudpakuuonHoit penietkn paBeH 0. Kak HM3MEHHTCS paccTOSHHE MEXIy IJIaBHBIMH MaKCHMyMaMH IpH
Iupakuuy cBeTa Ha IU(PaKIHOHHOM pelneTke NpH HeOONBIIMX yriax HU(PaKMH, ecld NMeprol TU(PaKIHOHHOH
peneTku Oy/eT paBeH 2d, a MOIOKEHHE MEXTY PEIIETKOM U O9KPAaHOM HE H3MEHHUTCS?

Kak m3meHnnach Temieparypa YepHOro Teja, €Clii JUIMHA BOJIHBI, COOTBETCTBYIOIIAS MAaKCUMYMY €ro CIEKTPaJIbHOM
IUIOTHOCTH DHEPreTHYECKOIl CBETUMOCTH, cMecTUTCs ¢ A1 = 300mMkMm 10 4, = 100MKM?

Kak Oblla M3MEHEHa 4acToTa CBETa, €CJIM MaKCHMallbHasi CKOPOCTh AJIEKTPOHOB Ipu (hoTtodddexTe Bozpocna B 3 paza?
PaboToii BeIX0/1a 2IEKTPOHOB U3 METaIIa MPeHeOpeb.

2.411epevyeHb BONPOCOB /ISl NOATOTOBKH 00YYAIOLIMXCSl K MPOMEKYTOYHOM aTTecTauuu

1 cemectp

1. Cuctema otcueta. [IpolieHHBIH MyTh U NepeMeImieHne. Pagunyc BEeKTOp, BEKTOp CKOPOCTH, BEKTOP YCKOPEHHS U CBA3b
Mex Ty HUMH. CpeHsIsl CKOPOCTb U cpellHee YCKOpeHne. TaHreHnuatbHOe 1 HOPMaIbHOE YCKOPEHHUS M UX CBSA3b CO CKOPOCTHIO.

2. JIBM)KeHHe YacTHIIBI 110 OKPY>KHOCTH. BEKTOpHI yrita moBopoTa, yriioBoil CKOPOCTH M YIJIIOBOTO yCKOpeHUs. CBsI3b MEXKIY
YIIOBBIMU U IMHEHHBIMU BEITHMYUHAMU.

3. Ilepssiit 3akon HeroTtona. [lonsarue maccel. Bropoii 3akoH Hetotona. Ilonstue cuibl. Ciioxxenue cwi. Tperuid 3aKoH
Hyrorona. ['paHuIpl MPUMEHNMOCTH KJIACCHYECKOTO CII0c00a ONMCAHUS ABHKCHUS YaCTHII.

4. OCHOBHBIE CHJIBI B MEXaHHKE: CHJIBI BCEMUPHOTO TATOTEHHSI, CHIIBI TPEHHS CKOJIBXEHHS, CHIIbI CONIPOTUBIICHHS, YIIPYTHE

CHJIBI.

5. 3aKOH U3MEHEHUS U COXPAHCHHS UMITYJIbCAa MEXaHUIECKOH CHCTEMEI.

6. Llentp macc. OCHOBHOH 3aKOH MOCTYNATENBFHOTO ABMXKEHUS [IGHTPa Macc.
7. YpaBHEHHE IBIKEHHS Tella IEPEMEHHON MacCHI.

8. 3ak0oH U3MEHEeHHUs] KHHETHYECKOW JHEPTUU cucTeMbl. PaboTa 1 MOIIHOCTb.




9. KoHcepBaruBHbIe (IIOTCHIMANEHBIEC) U HEKOHCEpBaTUBHBIC cUIIbL. [loTeHnmanbHas sHeprust. CBs3b MEXIY NOTCHIMAIBHON
SHEpruei u CHION.

10. 3axoH U3MEHEHHS M COXPaHEHHMS MOJTHON MEXaHUYECKON SHEPIHU CHCTEMBI.

11. MoMeHT WMITyJIbCa MaTepHalbHOW TOYKH. MOMEHT UMITyJbCa MEXaHHYECKOW CHCTeMbl. MOMEHT CWJIBl. MOMEHT
HMIIYJ1bCa U MOMEHT CHJIbI OTHOCUTEIIBHO OCH.

12. 3akoH U3MEHEHNUS U COXPAHEHHSI MOMEHTA UMITYJIbca MEXaHUUECKOM CUCTEMBI.

13. IlenTpanbHOE CTOJIKHOBEHHE JBYX YAacTUIl. AOCOIIOTHO YIPYyroe M abCONIOTHO HEYIpPyroe croikHoBeHHe. CKOpOCTH
Y4acTUI] 10CJIE CTOJIKHOBEHUS.

14. OcHOBHOI1 3aKOH BpalaTeIbHOIO IBI)KEHHMS TBEPOT0 TeJla BOKPYT HEMOABHKHOM OCH.

15. Onpenenenne moment nnepuuu. Teopema IlIteitnepa.

16. MOMEHT MHEPIMU TOHKOTO CTEPKHS OTHOCHTENILHO OCH, IEPIICHNKYISPHON CTEPIKHIO.

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

18. MoMEeHT HHEPIIMU OXHOPOAHOTO IIapa, OTHOCHTEIBHO OCH, IIPOXOSIICH Yepe3 ero LIEeHTP.

19. Kunernueckas 3Heprys BpalaTeIbHOTO ABI)KESHHS TBEPIOTO Tea.

20. UneanpHas xunkocts. CTallmoHApHOE TCUSHHUE MIACATFHON KUAKOCTH. Y paBHeHUe beprymm. Bsskas xuakocts. Cribl
BHYTPEHHETO TPEHUSI.

21. Mlpuanun otHocutenbHOocTH [anmnesi. IlpeoOpasoBanmst ["anmunes. [IpuHIMI OTHOCHTENIBHOCTH B PENISITHBUCTCKOM
Mmexanuke. [IpeoopazoBanus JlopeHua /it KOOPANHAT U BPEMEHH U MX CIIEACTBUSL.

22. Pensruuctckuil umnysbc. [loiaHas sHeprust yacTuubl. JJMHaMUYeCKUe U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (DU3HKE.

23. lepopmanust mpomosbHOTO pacTsDkeHust (ckaTus) TBepuoro Teia. HanpspkeHue. OTHOCHTENBHOE —YAJIMHEHHE.
Koa¢ppunuent ynpyrocru. Moayns FOnra. 3akon I'yka mst pactsbkenus (cxarust). lepopmanust caBura TBepIoro Tena.

24. OnpeneneHne KoseOaHMH B MEXaHWYECKOW cucreMe. | apMoHHMYeckue KoieOaHMsA. YpaBHEHHE TapMOHHYECKHX
KosieOaHui 1 ero pemeHne. ['eoMeTpryueckas HHTEPIPETALS TAPMOHNYECKUX KOJIeOaHHH.

25. ®opmyna CIOXKESHUS ABYX TAPMOHUYECKUX KOJICOAHUH.

26. IIpy>XuHHBIA 1 MaTEeMaTHYECKUH MasSTHHKH.

27. ®u3nyecKuii MasTHUK.

28. YpaBHEHHE 3aTyXaloUIMX TapMOHHYECKHX KOJICOaHMH M €ro pelleHHe. YCIIOBHE CYIIECTBOBAHUS 3aTyXaroUINX
KosieOaHMH. XapaKTepPUCTHKH 3aTyXarolUX KoJeOaHHii: 4acToTa, Nepro, KodQQUIMEHT 3aTyXxaHus, JOrapuMHUIECKHH IeKPEMEHT
3aTyxaHus, 100OpOTHOCTb.

29. YpaBHEHUE BBIHYK/ICHHBIX KOJICOaHHH 1101 ISHCTBUEM TapMOHHYECKU M3MEHSIOLICHCS BHEIIHEW CHIIBI U €T0 PelleHHE.

30. sIBnenue pe3oHaHca. Pe3oHaHcHas yacrora.

31. BonHoBele amwxkenus. [Tnockas cuHyconaibpHas BojiHa. berymue u ctosune BonHbl. YacroTa, JUIMHA BOJHBI, BOJIHOBOH
BEKTOD, (pa30Bast CKOPOCTb.

32. [lpeamer tepMonuHaMHKHA. OCHOBHBIE TOHATHS W OIpEACICHUS TEPMOJMHAMUKM  (MAKpPOCKOIHMYECKasl CHCTEMa,
BHYTPEHHHUE U BHEIIHUE MapaMeTPhbl, COCTOSHUE, PABHOBECUE, PABHOBECHBIE U HEPABHOBECHBIE COCTOSIHUS, MPOLIECC, PABHOBECHBIE H
HEPaBHOBECHBIC ITPOIIECCHI).

33. O6uiee HavyaIo0 TepMOJMHAMHKH. [IOHATHE SMINPHIECKON TEMIIEPaTyphI.

34. OcHOBHBIE NOJIOKEHHSI KHHETHIECKOH TEOPUH MJI€aIbHOTO Ta3a. Y paBHEHHE KHHETHYECKOI TEOpUH Ia30B IS IaBICHHS.

35. PacnipeneneHue SHEPIUU MOJIEKYJI IO CTEIEHAM CBOOOIBI.

36. 3akoH MakcBeJia 0 pacrnpe/elieHHU MOJIEKYJI HJIeajlbHOTO T'a3a 110 CKOPOCTSIM U SHEPTUSIM TEIUIOBOT'O JIBHIKEHUSI.

37. bapomertpuueckas popmyna. Pacnpeaencnue Bonbiimana.

38. BHyTpeHHss 2Heprus TepMoAWHaMuueckoil cucrembl. IlepBoe Hawano TtepmojuHamuku. Popmyia aius paboThl
uieasbHOro rasa. ['paguyeckoe npencrasieHe paboThl rasa.

39. TenoeMKOCTh TEPMOAMHAMUYECKON CHCTEMBL. Y IelIbHAsI U MOJISIPHAsI TEIUIOEMKOCTH. TeIIoeMKOCTh B H30XOPUYECKOM
1 1300apHUECKOM IPOLIECCax M CBSI3b MEXKAY HUMH. BHYTpeHHsII SHEpTrHs HJIeaJbHOTO Ta3a.

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

41. TTommuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VneanbHBIA W peanbHBIA Ta3bl. YpaBHeHHsS MenzaeneeBa-Knanelipona u Ban-mep-Baanpca. BHyTpeHHss 3Heprus
peanpHOro rasa.

43. Bropoe Ha4aj0 TepMOJMHAMUKHU B PA3JIMYHBIX (POPMYIHPOBKAX.

44. O6parumble U HeoOpaTumble mporecchl. [lonstue sHTponuu. CBoiicTBa »HTpornmu. DOPMyYIHPOBKAa BTOPOTO Hayaia
TEPMOAWHAMMKH C HCIIOJIB30BaHUEM MOHATHA >HTponnu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. Temnobie Maruabl. KITJ] TemaoBo# MaInHbL.

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

48. CraTCcTHYECKUH CMBICIT SHTPOIIHH.

2 cemecTp

1. DmexTpuueckue 3apsibl M UX cBoWcTBa. 3akoH Kynona. HanpspkeHHOCTH anekTpocTatmueckoro moist. [IpuHimmn
CYNEPIO3ULNH IIEKTPOCTATUUECKUX TONEH.

2. Teopema ['aycca [uIst 3JIEKTPOCTATHYECKOTO IMOJIS B BAKyyMe.

3. [Ipumenenune Teopemsl ['aycca k pacyeTy HEKOTOPBIX AIEKTPOCTATUYECKHX MOJICH B BaKyyMe.

4. [lupkynsamus BeKTOpa HAINPSDKEHHOCTH — AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o wupkymsauuu. IloTeHnuman
ANMEKTPOCTATUIECKOTO MoJisl. CBs3b MOTEHIHANA U HAIPSHKEHHOCTH.

5. Dnexrpudeckuit aumnoik. [lone aumoss.

6. duanextpuku. [Tonsipuzanus 1udaeKTpukoB. Bekrop nonsipuzanuu. HanpsokeHHOCTH MOJIS B AMAJIEKTPUKE.



7.

Onekrpudeckoe cMerenue. Teopema [ayccea s BEKTOpa 3IEKTPUUECKOTO CMEILCHNSI.

8. YcroBust Ha rpaHuIe pasjena AByX AUDICKTPHUCCKUX CPE.
9. [IpOBOAHKUKH B JIEKTPOCTATUIECKOM IIOJIE.

10. DnekTpryecKas eMKOCTh YEAHHEHHOTO IPOBOAHKUKA. KOHIEHCATOPHI. DIeKTPOEMKOCTh KOHIEHCATOpA.

11. DHeprus CUCTEMBI 3apsI0B, YEIUHEHHOTO MTPOBOAHUKA M KOHJCHCATOPA. DHEPTHUS JIEKTPOCTATUIESCKOTO TTOJIS.

12. DaeKkTpU4ecKuii TOK, CHIa U TUNIOTHOCTB TOKA.

13. 3akon Oma. ConpoTHBieHNE MPOBOAHMKOB. PaboTta n MomHocTs. 3akon Jlxoyis-JleHna.

14. CropoHHHE CHIIBL. DIEKTPOABIKYIAs CHJIa U HanpspkeHHe. 3akoH OMa 17151 HEOAHOPOIHOTO Y4acTKa LETH.

15. IpaBuna Kupxroda mis pa3BeTBICHHBIX LETICH.

16. DnexkrponpoBogHOCTs MeTauoB. HocuTenu Toka B Metamiax. HenocraTo4HOCTh KIIaCCHYECKON IEKTPOHHON TEOPHH.

17. DnexkTpudeckuii TOK B Bakyyme. TepMOoaIeKTpOHHAsE IMUCCHSI.

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

19. MarHuTHOE TIOJIE W €ro XapakTepHCcTUKA. MarHuTHas WHIOyKnws. 3akoH buo-Capapa-Jlammaca. MarHuTHOe Toie
IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenma.

20. Teopema 0 TUPKYIALUN BEKTOPA MATHUTHOW MHIYKIIHH.

21. Tlorok BekTOpa MarHuTHOM MHAYKIMH. Teopema ["aycca it BeKTOpa MarHUTHOM WHITyKIIWH.

22. MarautHoe 1oJjie COJICHOUIa U TOPOU/IA.

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

24. DHeprus MarHUTHOTO TIOJIS.

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

26. BekTop MarHUTHOH MHAYKIIMU B BEILIECTBE.

27. HanpspkeHHOCTh  MarHWTHOTO TOJI.  MarHWTHas BOCIPHMMYHMBOCT M MarHWTHas IIPOHHMIIAEMOCTh. TeopeMa o
LUPKYJBIIUY IS BEKTOPA HANIPSHKEHHOCTH MarHUTHOTO TIOJIS.

28. YcnoBus Ui MArHAUTHOTO TIOJISL HAa TPAHUIIE pa3ziena IByX MarHEeTHKOB.

29. JlnamarHeTHKH U napamarseTuku. deppomMarHeTHky 1 ux coiictsa. Ilpupona ¢peppomaraeTnzma.

30. SIBneHne MeKTPOMarHUTHON HHAYKIHH. 3akoH Dapazies 1 ero BEIBOJ U3 3aKOHA COXPAHEHUS SHEPTHH.

31. MHRyKTUBHOCTE KOHTYpA. SIBIeHNE CAMOMHIYKIIHH.

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

33. BuxpeBoe anextpuueckoe noje. Tok cMeneHus.

34. YpaBHeHnus MakcBeiia AJ1s 3JIeKTPOMArHUTHOTO TTOJISI.

35. KonebaTenbHblli KOHTYp. YpaBHEHHE KoJieOaHUil B K0JIeOaTeIbHOM KOHTYPE U €r0 pelIeHue.

36. BoIHyXI€HHbIE dJIEKTPHYECKUE KOJIeOaHus B KOIeOaTeIbHOM KOHTYpe. SIBlieHne pe3oHaHca.

37. TlepeMeHHBIH IEKTpUUECKUIA TOK. MOIITHOCTb, BBIAEIsIEMas B IENH IEPEMEHHOTO TOKa. JIeHcTBYIOIMe 3HAUEHHS TOKA
HaIpsDKeHNUS.

38. DnextpomarauTHbIe BOJNHBL JluddepeHnnansHoe ypaBHEHHE 3JI€KTPOMAarHUTHOW BOJIHBI M €ro pemeHne. BekTop
IoiituHra.

39. CeeToBBIC Ty4H. 3aKOHBI reoMeTpruIeckoi ontuky. [Ipuanun depma.

40. LlenTpupoBaHHbIe onTHYECKHE crcTeMbl. JIna3bl. @opmyna ToHKoi nrH3BL. [locTpoeHne n300paskeHunit B TMH3aX.

41. KorepeHTHOCTh U MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. VIHTep(depeHuus cBeTa. YciioBUE MAaKCUMYMOB 1 MHHUMYMOB.
MeTtonbl HabMoAeHNs HHTep(depeHITY CBeTa.

42. InTepdepeHys cBeTa B TOHKUX IUIEHKaX M IUIACTHHKAX.

43. Kozbua HeroToHa.

44. JTudpaxums cBeTOBBIX BOJIH. MeTox 30H DpeHerns.

45. Tudpaxuuns OpeHenst Ha KPYriioM oTBepcTHH U qucke. Crinpans dpeHerns.

46. Nudppaxmus Opayarodepa Ha OTHON IICIIH.

47. Nudpaxmus Opayarodepa Ha TUPPAKIHOHHON perIeTKe.

48. Tucriepcust cBeTa. DIEKTPOHHAS TEOPHS TUCTICPCHH.

49. EcTecTBeHHBII M MOJIIpN30BaHHBIA cBeT. [lomspu3amms cBera NMpH OTPRKEHWH M MPEJOMIIEHHMHM Ha TPaHUIE IBYX
JIN3IIEKTPUKOB.

50. INonstpu3anust cBeTa IPH MPOXOXKICHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

51. TennoBoe U3ITy4EeHHE U €T0 XapaKTEPUCTHUKH.

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

53. ®otoaddexT. 3akoubl hoTodrdhdhexra u uX 0OBSICHEHUE C TOUKH 3PSHHS KBAHTOBOI TCOPHH CBETA.

54. D¢ddext KomnroHa u ero anemeHTapHast TEOpHsL.

55. Pa3BuTHe npeacTaBiaeHnil 0 CTpOeHHH aToMa. BopoBcKast TEOpHsi BOJOPOIOTIOJOOHOTO aToma.

56. KopryckyssipHO-BOJIHOBOM JlyaM3M CBOMCTB BemiecTa. BonHbl e bpoiins u nx cpoiicraa.

57. CooTtHomeHne HeonpeaeneHHocreit I eitsendepra.

58. BonHoBas QyHKIUS 1 ee CTATUCTHYECKUI CMBICIT.

59. O6mee ypaBuenune llpeaunrepa. Ypasuenue lllpennnrepa uist cTaliioHapHBIX COCTOSTHHM.

60. Yactuma B 0THOMEPHOI MOTCHIIUAIHLHOH sIME.

61. [IpoxoxieHne YyacTUIIEH TOTeHIMAIBHOTO Oapbepa.

62. Bomoponomnoao0Hpie aToMbl. JHEpreTHdeckne ypoBHH. IloTeHrmansl BO30OYKAeHHS u HOHM3aUH. CIIEKTPhI
BOJIOPOJIOTIOTOOHBIX aTOMOB.

63. Hepa3nnunMocTh OIMHAKOBBIX YacTUI] B KBaHTOBOW MexaHuke. [Ipuniun [laynu. CTpyKkTypa SHEpreTHuecKUX ypoBHEH
B MHOT'O3JIEKTPOHHBIX aTOMaXx.

64. Turebl cBsi3eii JIEKTPOHOB B aTOMaX.

65. Mosekyna Bogopoaa. dusuyeckas mpupoaa XUMUIECKOW CBsi3u. MIOHHAs M KOBAJIEHTHASI CBSI3H.



66. DnekTpoHHbIE, KOJIeOaTebHbIC 1 BPAIIATEIbHbBIC COCTOSIHUSI MHOTOATOMHBIX MOJIEKYI. MOJIEKYISIPHBIE CIIEKTPBI.

67. DiieMeHTBI KBaHTOBOH TEOPHH H3IydYeHHs. BBIHYXICHHOC W CIOHTAHHOE H3TydeHHE (OTOHOB. IIpuHIMIT PadOTHI
KBAaHTOBOTO IreHeparopa.

68. Crpoenune aToMHOro0 siipa. Mojenu siapa. SaepHbie peakiuni. 3aKOHbI COXPAHEHHUS B SACPHBIX PEaKIIUIX.

69. PagnoakTuBHBIC TIPEBpAICHUS siaep. Peakiwst saepHoro aeaeHus. LlenHas peakuus AeacHus. SInepHbIil peakTop.

70. DeMeHTapHBIC YaCTUIIBI H UX B3aHMOJICHCTBUSI.

3. Metoauyeckue MaTepuaJbl, onpeaesiioluye Npoueaypy U KpUTepuu oueHnBaHUs
copMHPOBAHHOCTH KOMIIETEHMIA TPH NPOBEJeHNH TPOMEKYTOYHOM aTTeCcTaluu

KpnTepIm (l)OpMHpOBaHI/IH OILICHOK 110 0TBE€TaAM Ha BOINIPOCHI, BLINMMOJHEHHUIO TECTOBLIX 3agaHui

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

- OIIEHKA «XOPOILNO0» BBICTABISICTCS OOYYAIOMIEMYCsl, €CJIH KOJWYECTBO IPABWIBHBIX OTBETOB Ha
Bompockl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKAa «Yy/IOBJIETBOPHUTEJIBHO» BBICTABIIACTCS OOYYAIOIIEMYCS, €CIIM KOJUYECTBO IMPABUIBHBIX
OTBETOB Ha TECTOBBIE BOIPOCHI —/5—60 % oT 0011ero o0bEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAIOIIEMYCS, €CIH KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popmMupoBanusi o1ieHOK MO pe3yJbTATaM BbINOJHEHHUS 3aJaHUI

«OTJIMYHO/324TEH0» — CTABUTCS 3a pabOTY, BHIIOJIHEHHYIO [TOJIHOCTBIO 0€3 OIMOOK U HEJJOYETOB.

«Xopo1o/3a4TeH0» — CTaBUTCS 3a padOTY, BHINOJIHEHHYIO [TOJIHOCTHIO, HO IIPH HAJIMYUM B HEll He Ooliee
OJIHOM Herpy0oil OIMOKHY U OJTHOTO HejloueTa, He 0oJiee TpeX HEJJ0UETOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTAaBUTCA 32 PadOTy, €ciau 00yJyaroUIUiics MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK JOMYCTUI HEe OoJiee oqHON Tpy0oii OmMOKK U IBYX HEAOYETOB, HE Oojiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMIMOKH U JIBYX
HE/I0YETOB.

«Hey10BJIeTBOPUTE/ILHO/HE 3a4YTEHO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMIMOOK W HEJ0YETOB
IIPEBBICUIIO HOPMY JIJIsl OLCHKH «yJJOBJICTBOPUTEIBHO» WM MPABUIIBHO BBIIIOJIHEHO MeHee 2/3 Bcell paboThl.

Buowvr owubox:

- 2pyoOvle OwuUbKU: He3HAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUE NPUEMO8 pPeuleHUs 3a0ad,
owubKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUA.

- HecpyOvle OWUOKU: HEMOUYHOCU HOPMYIUPOBOK, ONpedeNeHUll, HepayUuoOHAIbHbIUL 6blOOp X00a
pewenus.

- Heoouemvl. HEPAYUOHANbHbIE NpUEMbl BbINOIHEHUS 3A0aHus; OMmMOeNbHble NOSPEULHOCU 8
dopmynuposke 8v1860008,; HeOpeI’CHOE BbINONIHEHUE 3A0AHUSL.

Kpurepun popmupoBanus olieHOK 110 3a4eTy (IK3aMEHY)

«OTJIMYHO/32a4TEHO» — CTYJEHT NpuoOpena HeoOXOAWMBbIE YMEHHsS W HaBBIKH, MPOJEMOHCTPHPOBAI
HAaBBIK IMTPAKTUYCCKOI'0 NPUMECHCHUA IMOJTYYCHHBIX 3HaHHﬁ, HC JOIMYCTUJI JIOTUYCCKUX U Q)aKTH‘IeCKI/IX OIINOOK

«Xopomo/3a4TeHo» — CTYJIEHT NpuoOpen HeoOXOIUMbIe YMEHHUS M HaBBIKM, MPOJEMOHCTPHUPOBAI
HaBbBIK IIPAKTUYCCKOro IMPUMCHCHUA ITOJTYUCHHBIX 3H3HHI>1; AONIYCTUJI HE3HAYUTCIILHBIC OIIMOKU U
HETOYHOCTH.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTYACHT JOMYCTHJI CYyLIECTBEHHbIE OLINOKHU.

«HeynoBJ1IeTBOPUTEIBLHO/HE 324TEHO» — CTYJICHT AEMOHCTPUPYET (hparMeHTapHbIe 3HAHUS U3y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OIINOKH.



